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Abstract

This study aimed to: 1) synthesize factors that contributed to the acceptance of
students’ loyalty at the tertiary level; 2) develop a model of intelligent student
relationship management based on cognitive technology with conversational agent for
enhancing students’ loyalty in higher education; 3) design the system architecture of
intelligent student relationship management based on cognitive technology with
conversational agent for enhancing students’ loyalty in higher education; 4) analyze and
design the conversational agent based on cognitive technology for enhancing students’
loyalty in higher education; 5) develop the intelligent student relationship management
based on cognitive technology with conversational agent for enhancing students’ loyalty
in higher education; 6) evaluate the loyalty of higher education level toward the intelligent
student relationship management based on cognitive technology with conversational
agent for enhancing students’ loyalty in higher education. The population of this study
included higher education students in Thailand. This study consisted of six phases in line
with the objectives of this study.

The findings revealed that the factors that contributed to the loyalty of the higher
education student included the 1) perceived quality of the teaching service, 2) emotional
commitment, 3) service quality, 4) students’ satisfaction, and the 5) reputation and image
of the university.

Intelligent student relationship management based on cognitive technology with
conversational agent for enhancing students’ loyalty in higher education, can be displayed
in the value chain model to represent: 1) the primary value activity, which refers to student
relationship management (SRM); 2) the support value activity, consisting of conversational
user interface (CUI), cognitive technology (CT), conversational agents and intelligent
information management (IIM), 3) competitive advantage, which refers to higher education

students’ loyalty. Seventeen experts were used to verify all of the components. The



experts had a consensus on the value chain model developed based on the conceptual
framework (mean = 4.89, S.D. = 0.27, median = 5, I.R. = 0.00, Q.D. = 0.00).

The quality of the conversation agent used to manage the intelligent students'
relationship system in order to increase student loyalty included 23 components. All 23
components were granted by 400 higher education student (mean = 4.34, S.D. = 0.71),
and the types of conversations provided by the students were mapped with the
conversational agent's qualification. The maps reveal 35 categories based on 344 different
types of conversations.

The system prototype of student relationship management demonstrated the initial
procedure from students' utterances via language analysis to allow conversational agents
to understand the students' intention. The next step was to compare the understanding
intention module with the dialog fission module to connect with the university's service,
database, and other files through a web services channel or API. This was done so that
the prototype of the student relationship management system based on cognitive artificial
intelligence technology could be evaluated and used to increase students' loyalty at the
tertiary level.

Five experts provided feedback in three domains: 1) conversational user interface;
the experts strongly agree that the application connected to the conversational agent was
appropriate (Mean = 4.60, S.D. = 0.52); 2) intellectual conversation agent: the experts
strongly agree that the type of conversation provided by the conversational agent worked
effectively (Mean = 4.60, S.D. = 0.53); 3) intelligent information management; the experts
strongly agree that the type of conversation provided by the conversational agent worked
appropriately (Mean = 4.60, S.D. = 0.55).

The evaluation of the loyalty of the tertiary students who experienced the student
relationship management based on cognitive artificial intelligence technology via
conversational agents revealed that the overall assessment results were at a very
agreeable level (mean = 4.60, S.D. = 0.54), which indicated that the students strongly
agreed that the intelligent student relationship management based on cognitive

technology with conversational agents for enhancing higher student’s loyalty.

(Total 288 pages)

Keywords : Intelligent Student Relationship Management Students’ Loyalty in Higher

Education, Conversational Agent
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UNU

1.1 anudusnuazadudidguasdym

uyinedeoiduaniunsindugeiidunumlunsudadidsaueenluianussina
Safinszdugaudnudadutidinuuanfunandnvosaosugaufny swdaduived
ANAINYBINITIANITANYITLAUNGNGAT A UATTZAUNNIINGITY AIUNTBUNINTIIU
AMAATEAURANANYILNAYIA (Thai Qualifications Framework for Higher Education,
TQF:HE) Fadunseviiuansssuunandinisdnunsefugaudnwivesdsena wieliiduly
MINNINTFIUNITYANANYT Lazilunisussiununnvesiudinluirazssiunaqdivas
a1uien Tadielfdundnlunisdnrhunnsgiudiusing q weldinisdanisinunged
Wnneieanulunisudaiudinlaeg19lananin N5euNInsgINfIna1inIsTseynInsgy
NAM338u3 (Learning Outcomes) MaUsEMANTENTNANWIZNS 1389 NTBUINATFILAAI
JEAURANANYILAYIA W.A. 2552 1A8ABIATOUARUDENIBY 5 AU AD ATUAMEITULAY
385350 MuANN uinvenialygen durinyeauduiusssnitauanalazay
fuRlnveu wavsuinuen1silAIziideiaey nsdeasuaznsidinaluladarsauna
(UsEMANTENTNANIZNNS, 2552)

nsilagnantudinlidaunimaenndomuasgunansdoudiu ssfesendosyuy
nalnuaziladesing 4 naneuszmsUszneviu Ssilagtiuaantugaudnuidsususialus
nsliusNIsang 9 wndnfnwmnseau wadmulgyidn@nwmdnunuundnissunalsiulag
wnrandnUsznanils Ae dnAnwlilldunsatvayunisiFounisasuiisnnneseniig
fifinun (Maderer, 2016) 1 mslsduSawiudivivle msuugdmineinsnisiSeusdn
yaea Wudu Sseuiivihueanalulafasaumneatagnsdeanslusfsldiduniiunuimlu
nszUauMITanslsunsasunnsziu Muieszdugandnudadussfunisdnui il
anuddnds Tnamaluladfithunldluanidugaudne 1wy szuunisdanisgiudeya
(Database Management System: DBMS) nalulagiiu (Web Technology) Seuun1s9nng
;383 (Learning Management System: LMS) tJugiu S?fqLWIUI@@é’aﬂénmmiaaﬁuauu
nsguaunsianmafeunisaeuldlussduasunisdoudivintu sndndnwlildenuauls
liflszuuuugihiin@nwegafisameuaziuna vielifianmwndenvesszuuiiugizou
Juaudnans seruanuduiusseninsinfnwdvanitueaufnwiazanas dawansenuli
Aedapnsianizounatsiutazaun mindinindslfoisllaonadesiunsimuyssimnea
Fadunuidssiianiugaufnwiuazyaansnsmsfnwidedianuaulauitiymeing
(Paura e Arhipova, 2014)
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& A

Hagtuuvingrdeguazienvuiuinnstuindeusunsianistn@nwduiiusiie
we1e1ufarinwIsnIInIsAteguein@ny (Student Retention Rate) THAnw9ud15a
nsfne ilssnniin@nuiduitdnuninveanisianisinusedundngns ans uay
seRUIINeNdy Tudsdadnssiugaudnviiuidseusazfunandniiunumeonis
WanUszine nsinnsin@nwduiius %39 Student Relationship Management: SRM 1ag
Piedade uag Santos (2008) lalleumumne8sn1sdnnIstndnyduiug Ae nszuIunis
flddeyannindnviiiednwianuduiusivaniiunsinw Tnenszuiunsdananagil
N15ARALAINTTULAZIAUN 1M ITINTVRITN AN wag Marko and other (2011) latleny
ANINgYeINIansTnAnudTuS fo sruunsgsRafiguanuduiusseninaind@nw
fuuinende Inedadefiddgiivhlissuunisdanisdndnumduiususzauanudua fie
ANAINVBINITUINITUA AU Nanelaveslnfny aaonndeafiu Lechtchinskaia and
other (2012) #il#na1137 “nisdamstin@nuduiudidunisihnagnsmshunisdnnisgndn
dUWUS (Customer Relationship Management: CRM) wusuldiiieldidfuusumaniy
masumsinnsinAnwduiug feusznevlussianssufiairsuazfnwiannudusiug
senInnAnwduanitunisfine” wag Radenkovie and other (2013) l9ing1331 “n1s
JanisWnd@nwrduiusidunisquanazdanisaiatuduiusdudndnen
Tuswgasiinnsiutindnwn I@ﬂ%ﬁﬁ?ﬁﬁyﬁ@mii’mi’msﬁ@%aLﬁ@ﬁﬂiﬂi‘ﬁUﬂ’]iU%UizUU
nM3tansAnvinaznisuinis eliasnadestuinAnwviudazsie” aanderuiinginun
Feazuledn msdnmstinAnwdusiug fie n15iNagNsNIwIUNTIANITRNAENTUS (CRM)
inUSuldielidnsuuiunvesaau@nu Inefilmaneddyiieaiuassnuanuduius
serhstinAnwiuanidunisdnuly

nsafuasSnvanuduiussenisinAnwdvaodunsdnulildednaenuuiy
Fududosadredaiizendn “anuvsindnfveindnun” wSe “Students’ Loyalty” 911
YN INITHAa1n ANassndnfvesindnviludmneddglunisdansdn@nunduiug
Tnefvinua 3 Uszns Ao 1) 9eldvewmineide unminedefsnwiindnulildsiua
mmﬁ]umwumumamiLauwmumLLaummmmLuumiﬂaﬂiimaqwnwmaalmammaLua@
2) Mnafdunazauaiu dhdnunifienuasinsnddeunine duagiiiauafiBauinde
MsdniaiFeunsaey Fuilmindnvidnanidmuhulunsidsunsaeusntuesiinan
gasiulunsfne 3) msatuayuuvninenduegisdeiiles dnAnwiifinrmasininfasiidon
Sulunisaduayusazyszurduiusuniingndenasainaunisfnurlduda (Lerbin R
Aritonang R., 2014) mmmmaﬁy’a 3 Uszn1s Anuassnanfvestindnwdedinnudnylunng
JansunAnwrduiusvesumingrdewarumIne1dvazegsealanielanisusdunig
nsfnwlutlagty winsaseeuasindnivesinAnwldduldlddosisuasdodldiaan
FITINTIATILINAL A UDE NN ZAY

uiluiagtusnoauiamihimumeluladasaumaiaznisdearsuuuinnszlan
derasiaszuunsdanisine TnsmaluladazssativayunszuiunsinniaSeunisaou



warshwnuduiusseninsin@nefuaatunsdnwiieliAnauassnanfvesindnw
gy s1uduizdesniszuunisianisindneduiudidianld Tneszuunsdanisindne
Fuitusazifudeadszuuuimsianmisteyaiiiiuszaninimgs iesainanidunisdne
ﬁaﬁ’wmu%’azﬂaLLazmiaummi”]mumm?il,ﬁmmﬂmiaau A19398 A1SUSUISIIUY A1TUSANS

U =2

nAnwluniueig 9 I@a%yjamdﬂﬁmsﬁ%dqshulﬂé’mﬁ’mmwm 9 lfee91uIuLae
fiuszdnsnm (Maican, C., & Lixandroiu, R., 2016) 3ednduseiinisdnnisszideudoya
MaMsEnET (Academic Records) uaziiiomnaaiaiiieadas (Relevant Digital Contents)
(Shah Jahan Miah, & Ahmad Zam Hariro Samsudin, (2017) 9819a%158ATOUATOULD
nAndssnsdouriufuresteyafioranindulussuunisdanisdndnuduiusls Genns
thdnnduiussadusedmiianiumsinvidilianuaulauaziianuimigluninig
MsfnwAnuIantunsAnnSiaunssdanmsin@nuduiusidaaunas Uszau
dymnisianisteyanazarsaumanaziunldlussuunsdamsinAnuduiusodis
JUszansam

miﬁﬂmilﬁammﬁﬂi (Enterprise Content Management: ECM) JueSediofiosdns
gefaldfinsaminnldssgndlumsuimsinnisionarsdidnnsedndfisidiuuinn lngns
fanrsiflomesdnstidnvus fuszuurenduasiiatuayunssuiunisvhenluesdnsiils
ANdIAluN1SIAAY AUAY wavdsRuLenasUseNsNeInsAavia (Digital Asset) SuiAT
vosasAnslufyananiodonis q Ifogregndeuasiiusraniaim deduszuunisianis
demesdng (ECM) msiluindeniianitunisinudesiarsamianldlunisdanisionans
LLazsﬁagaﬁﬁﬁaLﬁasaa%’umﬁmm3ﬁfﬂﬁﬂmﬁuﬁu§léfasmﬁﬂsz%w%mwum?jq%u

nsdnsitlewnasding (ECM) iunsafuayuainanauiion1siansansaumALay
AN (Association for Information and Image Management : AllM) %QLﬂUMﬂ’wﬂﬂuﬂaN
Tunmsfnusfiensgaamnssunsiauimeluladdanisauenas nesadulul) a.e 1943
Tudoauneululasiiduwian@ (National Microfilm Association) wagléuAsutieauinuiu
auAsionsdnnsansaunasazaIn (AIM) 1ud p.e.1982 ﬁﬁﬂﬁﬂmuimyjmzﬂaﬁﬁ \oda
nofaUss Ssunsuaud anfgowint uaglul a.A.2000 auAuiionsdnnisansauLne
wazaldvaainiin “nssanisiieniesdnsaunnivg” nie Enterprise Content
Management: ECM @ &3 ECM wanefis nagns nszuauns uazia3esdiofiiuliluass
nMsdanisienansuaniloniiaenndosiunisuinseuvesesdng Uohn Mancini, 2014)
windaludousunneu A.A.2016 nsniued (Gartnen) liUsznian1sAuanaswasd1in ECM
wazunuiidesi “nisuimaitiemn” ude “Content Services” ysanau AlIM Wugedy
Gartner lngluideuiiguisu a.a.2017 AM T&sgnialddrdn IM unuil ECM Tagd1in M
119717171 “Intelligent Information Management” #38 N159ANITAITAULNADIRT Y
B9 IM Termuandan ECM uuusaduduognann Ty M Svouwanisdanissdaya
wazomnglussdnauanazsessunisdeslesfussuuduniozens 7 Tutagluuas
aunAnlaeg1eiiusyansamas John Mancini, 2017)



nanudunuazanudifyveasdynidinandasiu §idedsladnausssuunis
fansinfnuduiussieizuuiiuguveunaluladlsliygdeernuiaunnitesnw
mnuasindndvesindnunsziugaudnw Taegideldvinnsideifiednwiuazmadodidena
seAnuasinAndvestind@nuiluszdugandnet FedadeRfunuilugnisnismaunuuay
WausruunsdnnsinAnwduiusedelivse@nsain lned3delavinnisuuinuulde
n153anIsUnAnwIFURUS (SRM) Nsinn1sansaumnedaases (IM) waglolaunaunul
(Conversational Agent) Lilawfiudnen nnissanisdndnuduiuslaiilsyansamidu was
iz‘U‘Uﬂ’lifﬁlﬂﬂﬂiﬂﬂﬁﬂwﬁguﬁuéﬁﬁwLﬂuﬁﬂ’]‘wLL’JfﬂéjaﬂJﬁﬁﬁﬁ@luﬂﬂiﬁmu’]%ﬁﬁluiﬁﬁﬂ
UsgdnsnmgsganenaiSeusluamsseil 21 iFeuszlisulszaunmsalifainszuunis
anstinfnuduiusednioy wazsiiannuisnealalunsseunisaousasnisledinsening
fdnw Mudainenuasindnddeandugaudnuilddnu uazidednianisdnunu
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1.2 IngUszadAvaInIsidey

1.2.1 dedurnzitaieiidmaieruasindnivesindnmlusyiugaudnu

1.2.2 WewwuuuuaesmsdanmstnAnwduiussansosuuiuguveanalulad
L%aﬂﬁyapé’wLaL%uﬁawmLﬁ"aﬁaLa%ummm%’ﬂﬁﬂﬁsuaqﬁﬂﬁﬂmizé’uqmmﬁmsn

1.2.3 LﬁaaaﬂLL‘UUﬁm{]mSJﬂﬁmz‘uumﬁmmsﬁfﬂﬁﬂmﬁmﬁuﬁ’é’aaﬁawuﬁugmmm
welulafistlygrsoelawiaumuiiowdunmasininfvesinAnmsefugaudn

124 LﬁaaaﬂLLU‘ULamuﬁauwuwuﬁugmﬁuaaL%ﬂiuiaﬁL%ﬂﬂmﬁywﬁm%’umﬁﬂmi
tinfnunduiussanioyiieduaiuanuasininfvesind@nusedugaudny

1.2.5 Lﬁaﬁwmiwumﬁmﬂ7iﬂfﬂﬁﬂmé’mﬁuﬁ‘ﬁﬁ]ﬁﬂwuﬁugm%’eNL%ﬂiuia&%ﬁﬂmm
sheleluiaumieduaiuauasinanfvesinfnunsesugaudn

1.2.6 WeUssdiuauasindndvestindnuainnsdanistind@nunduiussanies

vunugIuvaamalulagdalygnieieuiaunn

1.3 auufgIun13IeY

Han1sUsEiiuAuinAvesin@nwiseiugaudnuiildnisdnnisunAnwiduius
ganssvuuNugIuveavAlulagidyasigiauiauuiegluseduiin

1.4 YBULIAYDINITIVY
NN15I98138458UUNTINNTUNANYIFNN USRS sz uuNug U analulagid sy

o«
= v =

mglelUaUNUIeduasuANNIISinAvesinAnwIsEAUgaNAnYT & 2 nTEUIUNIIUAN
Ao nszuaunsi 1 lunisideifiefnwiwazmdadeniisnsnasoruasindnavesindnwm
Tuszaugandnw waznszuaunsi 2 \Wumsideiiedmunszuunisdansdndnuduius



Fan3uzuuitugiuvesnaluladifelygrfeienuiaunuieduasuanuasndn
Yaatinfnwseavgaufny uasfnwinuassninAresindnwseaugauAn®annisdnnis
ﬁfﬂﬁﬂmé’mﬁuéé’aﬁazuuﬁugmmaqLwﬂiu‘laﬁlﬁm{jmﬂpﬁwL@Lauﬁauwm
14.1 n3szvIunsi 1 mideiiednuinazmdadoifisnsnasdonimasininives
tndAnwilusziugaufne lnensitedidunsfnuidaszdng (Empirical Study) Tnsende
NILUIUNITITELTIAUAIN (Qualitative Research) kagn15398LF9USua (Qualitative
Research) Tagf3delsvihnsAnunaziinsesiionansuazuddefiiisadesaingiudoya
FJYIN1TIEAVUIUIYIA b SciDirect, IFEE, Emerald kag Eric WJuAd wazyinn1sdansien
wuuSaesaunslassaudiamaiidmareninuasindnfvesind@nuilussfugaudnu
wagrmunARg T Wazd TS savnrTeiauUsurs antiuldviins
Wanniedeailedviuasuniunguiiegslunssseuuazssifiuniesdiodmivasuny
Tnedideamgdunu 5 viw lagldinasrlunsussdiudeiianuifismsadaion (Content
Validity Index: CVI) wagaiuvvasuauiiiiunsuszidiululdnnslunsdaivdeyann
UnAnwszaugaudnw $1uau 400 18 Tnenisiiusiedsdeyaldisnisdudiegilngld
A9y (Probability Sampling) éhEJﬂﬂiduﬁaaSWQLLuuwawa%umau (Multi-stage
Sampling) Lﬁaiﬁié’ﬂduﬁaadwﬁﬁuﬁameaﬂﬂim’]mﬁ%’u%’ammzaamﬂé’aqfﬁ“U
anudsnmIngldtouluiidite TngUseneulusenisdusegiauuungy (Cluster Random
Sampling) wagN15guae19418 (Simple Random Sampling) S?iw‘hmil,l,ﬂaﬂ&jmamﬁu
U3 4 ngy newhnsgudegeuuude Ingnisudangs Usenaulume nduuvning sy
§3 91U7U 4 UMINYINY NHUNNIINYIAYIIVAY T 4 UN1INYIEY NANUMIINYIAY
WAlLlAEI YIRS TIWIU 4 UNNINEIFY waTNFUNINGIRLLBNTU T 4 URTINETHY
1.4.1.1 dudsildlunside
14.1.1.1 duwusiuldun dedefidsmarioninunsindniveaindnuily
sriugaNAnyINIeNanTLaLATeTiieTes fail
n) MINASANAYRILNAN®YI (Students’ Loyalty)
¥) NM55UIANNINANTUINITAUNTADU (Perceived Quality
of Teaching Service)
A) AsjssTuynaensual (Emotional Commitment)
1) AMAINYBIUINIT (Service Quality)
q) Anuilanelavestindnw (Student Satisfaction)
2) mnuiidedusarnndnvaiveumivede (Reputation
and Image of University)
1.4.1.1.2 dudsnuldun wuudiassaunslassairadeanivniidanase
AnusinAnAvestinAnwluseiugaufn
1.4.1.2 Usegnnsuaznguiiedis



1.4.1.2.1 UYsgwns Ae dnAnwilusedugaudnyiainanidugaudny
156 anduiidsindinaunnznssumsnisgaudng
1.4.1.2.2 nausegreldlunisnaaevuwariuduuuudiaosaunis
Tnssaadsanvnfidenadeninuasindnivesindnulussiugaudnu dsusznauluse
nfinwsedugaufinu $1ua 400 318 A Nsdueg UAETuReY (Multistage
Stage Sampling) lnsUsznauludianisgudiogiauuungy (Cluster Random Sampling)
LAzN13due813418 (Simple Random Sampling) Favinnsuusnguantiuszfugaufnu
sonludtuiu 4 nqu YszneulUse nquunine1desy nguuninedesiudy uaznqu
uvingdomalulaBreung wasnguaviine deionau Mntuhnsduumine deluu
a¥ngy nauay 4 umAng de 51 16 W18 Lazinisgudegeiiiulindne
FEAURANANY 91U 25 AU ABNINGINY 53 400 AU
14.2 nspvaumsi 2 WumsideiletaunszuumsianmsinAnudusiugsaaiozuu
ﬁugmmaamﬂIuIa'SL%a{]zyaunﬁwLamuﬁauwu%ﬁadaLa'%mmmm%’ﬂﬁﬂﬁsumﬁﬂﬁﬂm

SLAUDANANYY WAZANYIAINUIITNANAVDIUNANYITLAUDANAN®IAINANTIANITUNAN WA

9 9
v v fw

wiusdaRsszuuNugIuvasnAluladw Uy gimisielauiaunu
1.4.2.1 daudsnlgluniside
1.4.2.1.1 sudsdulann szuunisdnnistindneduiusoaniozuu

JEAURANANYY
1.4.2.1.2 faudsaulaun auassninavesindnuilusedugaudnu
fedsznauludnesuys fail
ANNAssnAnAvestinAnulussrugaudnuiuseneume
n) N3INAPUANATINGANTTURALNITIAANUANALTITIAUAR
Tremsinaruindidmginssuszneudensguiusauaznisaser)
) MTINANUANADWIrUARUTENBUAIY
asrusznau Ul Usenounie Auaudl AMAY LaTAMENYMELANIEATIAUAN
UIBUINT
aaAUsENaUAUAINIAN Usnaumey Anwdtanelalunslduinig anukndu wagns
uuzgPY
1.4.2.2 Usgnsuaznquiiegng
1.4.2.2.1 Ysgvns Ae dnAnwiluszdvgaudnwiainaaidugaudne
156 an1uiidaindinnuauznssunsmseaudngm
14.22.2 nquiiegiaildlunisnsiaaeunazUssiiiunaszuunis
é’]’mmsﬁﬂﬁﬂmﬁmﬁuéé’m%awuﬁugmmaqLwﬂiuiaﬁL%qﬁmwwﬁaaLawuﬁauwmLﬁa
duasuanuasdndnivesindnusefugaudnu Fasznoulumetind@nwiszdugaufnm
$1u7u 400 518 9l433n1sduied1uuUnaeTuRaY (Multistage Stage Sampling)



IngUsznaulumenisdudiegiawuungu (Cluster Random Sampling) hagn1sguegadng
(Simple Random Sampling) Fahnsutsnguanituseiugaudnuesndu $1uau 4 ngu
Usznauluimey nguuningdesy nquuvninendesudy wasnguuminerdemalulagsne
AR LAZNRUUNIING A 8LDNYY mnﬁuﬁm’mjmmﬁmmé’faimwiazmju nquay 4
UM1ANYIEY 593 16 Wn1ANedy uazyinisguiiegaiidudnAnuiszfugaufnu
U 25 AU ABNNNINTEY I3 400 AU

1.5 Hgrudniiianie

1.5.1 msian1sin@nuiduius (Student Relationship Management: SRM) #une8s
Msinagmdmaiiunsinnisgnndusius (CRM) anusuldiiielidrfuusunvesaaudne
Tnedthmunedfyiioadwazsneanuduiusseninaindnwiuandunisfinwly

1.5.2 anuassndnavesiin@nel (Student Loyalty) nngfis nguiaun1ssuiwasidnle
yosinfnuniiAntuuazdmaiongfinssuiidnAnwinanteonudeaniudne

153 n1sdanisiiioniecAns (Enterprise Content Management: ECM) #u1889
mMsuimsiamsenansdidnnselndfifidruauinn lnedidnvusdussuurenduifaiuayu
nszurunisiieulussdnsiliannudrdglunisdafiv Aufu wasdwiuenaisude
NINYINTFA (Digital Asset) Sullenvesasansludiynnaniodienis 9 lasgragnaes
wazdlUsednsaw

1.5.4 n139N1TaIsaumaganiss (Intelligent Information Management: IIM) #1188
nsdansidenasdng (ECM) idvouiwmnisdnnisisteyauazdemaisluosdnsiionun
uazsesiumadenlestuszuudanioving o Tutlgiusazeunnnldegeiuszdniamgs

1.5.5 1wuviaunui (Conversational Agent) minefia szuvvendwIsSnsesiivimiing
TUN13AoUANRIAINADINITVBIE MR IUFURUUNITaUNU IngguluunIsaunuianlegly
anwazaUNUINIUTaAY Hee ¥sensiiin

156 Jadfidsmaneninuassnindvesindnuilusedugaudnui (The Affecting
Factors on the Students’ Loyalty in Higher Education) #u1e4 ﬂ%ﬁaﬁﬁﬂﬁ@ﬁdﬂmaﬁia
amnmasdnsnvesin@nuluseiugaudnw Jsuszneuse 1) mssudamnmnisuImsiiy
n15d@8U (Perceived Quality of Teaching Service) 2) mmyjmﬂ’umamamﬂ (Emotional
Commitment) 3) AMAINYBIUINT (Service Quality) 4) Awitanelavestin@nw (Student
Satisfaction) 5) Audideidsanaznmdnuwaivesuniingde (Reputation and Image of
University)
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Al 1-1 ﬂiauLLmﬁ@‘Lumﬁ%’a%U‘umﬁ'%’f@miﬁﬂﬁﬂmﬁuﬁuﬁ‘ﬁaa%azuuﬂyugm
vaunaluladidslygidioianudiaunuiiieduasuauasdninfvesindny
seiugRuAnwIUsznaufesBazden fail

1.6.1 wuudnaeteAUsznaureIn1sTanIsinAnwduiusdansesiiinainnis
é’amswﬁmmﬁ’waaami%’ﬂmigﬂﬁﬁé’uﬁuéﬂgd 4 wUU Aw LUUT1Ia89 IDIC (Identify,
Differentiate, Interact and Customize) Wuud1aaelgyad (CRM Value Chain) kuudnaes
AUTIOULVRINIINLUDSF (The Gartner’s Competency Model: Eight Building Blocks of CRM)
LUUT1ADINTLUIUNTUTINIGNAEURUS (DEAR Model) wagvinnmsusuussliiiniuuiun
n1sdan1sdn@nwduius Hudadinsiudinmalulagdlase Ae n1viadeteya diuse
UsraugldiBsaunun seuunviauny dnsnaous uenaniddimaiinaluladiiugesia
ultlunsdoasiduniesinsnade wuudaesfinanansahlulszendldlidrfuuiun
YouAazanuAnwle

1.6.2 M3dan1sansaumnasaasey (Intelligent Information Management: 1IM) 1113
fanaiilomnesdng (EQV) Aifimeulnnisdanssteyauasidemanelussdnsfamuauas
sesfumadenleaduszuudaniozdng o luthglunazeuianldegiafiuszaninings
Faanansathuldiiudnenmlunsdnnsinfnuduiusle

1.6.3 1@uusiaunun (Conversational Agent) 1uszuuvenduissansesiivindiily
MsnevaUsIANFeINTUesldIuNTauNU Faelauviaununiiiianldlunisdanis
dnAnwduiusauisainumnuminsesnsuesindnwlanasanaiuazaniufinyiaiuise
Aapnu iasget wazUssidumanisalanndeanufiaununls edluldlunisnwa
nsInn1sUnAnwduRusIeUsuUTINsIuI N svesanudnu lneg1aiiuseansnw

1.6.4 LUUI189993AUTZNBUNTIANITUNANYAUNUSAIBNITIANITEITAULNASIRS BY
Jun1svasusiufdai@esaases (Intelligent Digital Convergence) SEh3N9LUUI 1804
29AUTENVUYDINITINNITUNANWIdNNUGOaa58e (Intelligent Student Relationship
Management Model: i-SRM) L91AUAIIUAINITONANUDINITIANITANTAULNADIRTL
(Core Intelligent Information Management: IIM Capabilities) aufiauipuiien1sdnnis
ansaumakaznIn (Association for Information and Image Management : AllM) Falu
wigaunanslunisivuaiianignavnssunisiaumalulagdnnisauenaisiainig
w1l Fauvusassiinannansdeineninuaswuamnsiidifalueuanvesaniufing
fifpansimuszuunsianmstindnuduiussansey é’fﬂamwﬁLﬂ'wﬁuﬁﬂu%qﬁﬁ@ﬁmsﬁ,ﬁ
anuAnwaiunsaiideya arsauwme o wazionansang 9 tuldlunslnszsiuas
Uduusamsiiiunuuazannmnsliuing (Service Quality) ilodsnalvitinAnuiinaiiy
el (Satisfaction) ﬁﬂzﬁﬂﬂﬁmmm%’ﬂﬁﬂﬁmaaﬁfﬂﬁmsn (Students’” Loyalty) F18uds
ddnSuidvesantunmsinyialudiunmuainnsinyiuan1sinudnmnisaieguns

v =

UNANEYN
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1.6.5 auassndndvesindnwiluszaugaudnyilunszuiunissuiuazidnlaves
fhanwiiatusazdamaimginssuiitndnwuantoonindeaniudne Jasznoulufae
HadeiidAyiidsmaronnuasininivesindnuilusziugaudnu fe 1) n1sfuaann
A15USN19A1UNNSEDU (Perceived Quality of Teaching Service) 2) mmajqﬁ’umqmimi
(Emotional Commitment) 3) ABAINYBIUTNS (Service quality) 4) Ad1uianelaves
tinfine (Student Satisfaction) 5) Auiideidsuazn ndnvalveswninends (Reputation
and image of University) ImsJsswmﬁmmsﬁfﬂﬁﬂmé’mﬁuéé’aa’%azuuﬁugﬂmaqLwﬂiuiaﬁ
L%Qﬂ@zywﬁaaLaLauﬁauwuwLﬁafiqLa%ummm%ﬂﬁﬂamaqﬁfﬂﬁﬂmwﬁuqmﬁﬂmﬁlﬁﬁmmﬁu

[
a

UagdosiuszdnSnnuazdimadanuasininavesindnuluseiugaudnm

1.7 Usglewiifiandnezlésu

1.7.1 sswmsé’fmmiﬁfﬂﬁﬂmé’uﬁ’uéé’aa%wuﬁugm%auwﬂuiaﬁL%a{jcyaunﬁm
AU LiieduaiuauasininivesinAnwszdugaudnu ildwamnduid aoiu
Anwannsathdeyansaunnlulflunsiesgifiensudmsianisuinsmsmsinunlé
p819UTEANEA N

1.7.2 sruukagznalndanainagdaeidiindneninnisliuinnsundndnuile ogng
fusgansnmdwalyinfnwiinanuasindnadeanidugaudnyuazanniseannanafiu

173 Wuwwamslunsuszgndldnisdanisifnfnuduiiussanios vuiiugiunes
welulafidstlynielouviaunnuiumeluladsenioydu q luantugeudnuilfigu
szuuneInsal (Prediction System) waluladdumediinuesassnds (nternet of Things)
wialuladdygiasy (Augmented Intelligence) Wudu

1.7.4 awsnthlUlduszgnditeliuinisanuuazneudalufAsaudunisianisdounis
aousoulay WU srUUNSBEuEBIAnMseling (e-Leaming) wio uniSuussulatiuuuilntile
UM1¥Y (Massive Open Online Course: MOOC)

1.7.5 Wusuwimslunisiawedddnauiiisndostureviandunisdnnsdndne

v v

WS PUNISANYY A1UTIAY wagdu 9 Nllanudesnslduselenianeuiaunu)
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v o d v
YNNIV

)

n3danisindnuduiussanierdsonuidaununiieSnwannuasindnives
tAnwszdugaudnu idldvinnisdnmtad vinns uasvguifiieadesdsd

2.1 miﬁ@mi@uﬂﬁﬁﬁuﬁué (Customer Relationship Management: CRM)

2.2 WuudnaeInsInn1sgnanduniug (CRM Model)

2.3 AnNAssnAnAveslnAnel (Student’s Loyalty)

2.4 N1IIANTTANTAULNADARTEE (Intelligent Information Management: [IM)

2.5 LORUNTEUNUI (Conversational Agent)

2.6 Mylaranueaeadugaslalediazwuudiaeannmesaily (Cosine Similarity
and Vector Space Model)

2.7 vuAdeRAutes

2.8 aqﬂwmmamu‘i%’aﬁﬁm%’m

2.1 M3dansgnAtdunus (CRM)
Y Y v 6 Qld’{/ a a o v 6 . .
N179ANITPNANFNNUS (CRM) UNUFIUNIINNGBNNITAAIALYIHUNUS (Relationship
Marketing Theory) lag Tiemo Lana1111 n133nni1sgnAduiusiinduuaziinisuiunly
sl f.01.1983 1ne Berry Judlinnumuneuesdiin mimmmmamwuﬁ (Relationship
Marketing) 111889 n15AagALAZNITINBIgNAIFIEITIANITUTASTinaInraneLii e
Lasmaiwmmauwuﬁﬂuqﬂm (Berry, 1995; Tiemo, 2013)
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WunsRaIaviany NMIRAALTIEUNUS
VOULUALAZLTIUNTT (Relationship
Snwgnenld Marketing)

N1SAAIALTNR -V

\uNIPevegnm (Transactional
Marketing)

ANSAAIANVIIAIUVTNTRNIE  NITHANNTNARINNTTIININUAUENE
(Functionally Based 4 9

Marketing) (Cross-Functional Based marketing)
AR 2-1 MIYFUWEIUIINNIAAIALTIFR-U18EN1TIAMTEUTLS (Payne, 2005)

ndufldfimsthmsiamsgnéduiusundunagnsnisnisma negseiios wagd
N15UFUFUBUUMNENINLIAGOUN TN (38 uay USueyliun, 2556) liAnimuinis
masunsdnnisgnandusitug Felatiflromnumneves msdnnisgnénduniusly
Gartner l¢flnunnuminevean1sianisgnanduius e nagnsniagsiaiivlefiuseld
wagAUaisatunsviilsmualuiunsduasuaiuianelasagaudnivesgnen
Tnetagiusinsliwensindnisdnnisgnénduiusifiledidunsinnu 4 daw ldud nsvie
NSAATIN NIFUITNITANAT WagNSNIAYEATIIA (Gartner, 2013)

Harrigan (2015) 1@53U534AMUML18U89N153AN5ANANFURLS Iaen133anI15gnaAn
duriug Ao nagnsuaznszuaumsiivaglviesdnsanunsassy uaman uazdnwignaiviiils
Thuresdnslasnisadrouassnwianuduiiusssarenitugndn uonaindazsiossausi
AFINITTsgNALAT kLIS LiuNsgs R itead e duiusTiATY (Gholami
and Other, 2015)

Vaish and other (2017) Nnd1791 N153AN1IQNANEUHUS AD NITINAUVBINTEUIUATT
ynana wazmalulad tiefideanisvimnuidnlagniwesuitm

nsianisgniduiudlagnitamiuazy3uugenszuiums tadeaile uazfinisi
walulagansaunend1unld log Vaish nd1731 n1ssumaluladuaznssuiunisniegsng
A11130ADUAUBIAMUABINITVOIGNATLA LTU THUUNITIANITANATUIUS (Customer
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Relationship Management System) ﬁaﬂmiaimiwzﬁwqamimLLazmméTaqmisuaqgﬂﬁw
1 Failvesdnsindeyaiild U fussnmsuedudwidouinsldegeissAvsnmanndu
(Vaish wagmmuy, 2017) kag Kubina Na1271 A18a3tasynvinvsunaluladasauna
wazmaluladnsdnfudonagnd ilinsdanisgnirduiudiinnsidasundas wu in
nsdanisanAduiussidnnsefind (Electronic CRM: e-CRM) kar n15¥an1sandndusiug
nudedenuesulatl (Social CRM: s-CRM) (Kubina way Lendel, 2015) datiuainituuas
ANMINEYDINITIANITENANELNUSIaTULA I nsdnnisgndduiusidunssiunagns
nszuIuns wazimaluladiiddylunisadieauduiug Jinseinginssy wasdnw
mnwduiusszarsnAugnAvmansuumliuieadng

m3dansgnanduiug auuufnves Buttle Tul a.A.2015 wiseanidu 4 fRdeiu
fail

1. NM33ANTANANFURUSIBINAENS (Strategic CRM) A TIUTITUMALNALNSNINTIAA
ffugnidugudnandlasiiingusrasdlunsuduenlagndiuazsnugndnfiviinlsla
wNedAns (Buttle, 2015) %QﬂaqwéﬂudwﬁwﬁmmﬂL'%':uﬁlumiNé’ﬂﬁums{]’mmsqﬂﬁwﬁuﬁuﬁ‘
Lﬁav‘iﬂﬁtﬁmgamLLﬁaqﬁﬂﬂuﬁwzma (Payne, 2005)

2. M3dnn1sgnAAuTUSIB TR (Operational CRM) Aie msdfiusuiiysatiudiy
vossruusmlusiAfiAgteiugni samfenisativayuanuazanauieing q 1wy e
Mhman uaznsuinisgnd stlagtiufimsiisensdninisinnisgnanduiusanly 1wy
FTUUNINAINDRLULR (Marketing Automation: MA) SEUULESNA1U9R I ULRA (Sale Force
Automation: SFA) kagsyuUN15UINITaNA8RuR (Customer Service Automation: CSA)
sy (Buttle, 2015)

3. MIIANTANANFNTUSTTATIZN (Analytical CRM) fia N153ATIoyagnA1sIe
n1svivilesteyasanier (Intelligent Mining) Lﬁaiéiﬂumsﬁmuﬂﬂasmﬁ‘uazﬂa’?%‘ Tag9u
AUNIFIANTNANEUNUSITIATIZI WU N15ANdudayagnAl (Capturing) n1sdmiudeya
ane (Storing) Msanavaya (Extraction) N15YsaIN15¥8Ya (Integration) N15UTENIAKA
Uoya (Processing) N15hUanateya (Interpreting) n13nszatedeya (Distibuting) n1514
foya (Using) waz nsseaudeyaiiieatesiugndn ieriiuyadilviuigniuazesdns
(Buttle, 2015; Payne, 2005)

4. M3IansgnAduiusidesiuile (Collaborative CRM) Aia n1suUszendlduinisuag
TnssadsfiugiunesesAnssaniy ilovilhiinUfdutusseninagndn wilnau asdng uas
U3¥naR (Payne, 2005) lngnsdanisgnaduiusideniuiieanansadinaluladaisaune
waznsaeansitunld wu nsuanasudeyadidnnseding (Electronic Data Interchange:
EDI) g3iadiéannseiind (e-Business) szuugfduius (Partner Relationship Management)
udu Fsmsdanisgniduiusidssiuiiosstaelinisuanidsudoyaluisldguniy
fUszAnsamgedu dwmaliiinnisuinisuaznisdanisauduiiusfugndnldedied
Usdnsnw (Buttle, 2015)
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2.2 WUUTIARINTIANITANATFUNUS (CRM Model)
Tumsthnstanmsgnénduiiusulslussdnsdu uivisuazynainsazshnisadig
wuud1a89 (Model) #3onsauluifAn (Conceptual Framework) lun15dnnisgnanduiiug
Fauvudaessananazdieliiesdnsanunsauszifiulasiainanisdams nssuiuns uaza
A3Andun15v0909Ang 1oV lsimsuitesduszneulaitisainsnnuduiuduay
psruszneulaivhansmuduiusiugniuasiiidnlsdudevesesding (Grazdane, 2013)
Tnsuuusassosmsinnsgnénduiusiitenlflutiagsudsd
2.2.1 wuusaed IDIC (Identify, Differentiate, Interact and Customize) tuuwuusnass
Frumsdanisgninduiusiignitanuiulng Peppers uag Rogers Tud A.a.2008 Fadunis
a319AUALRUSLUUAIER (One-to-One Relationship) fiugnA kuudnaes IDIC Useney
1Ude 4 nszuums sl (Peppers Wag Rogers, 2004)
2.2.1.1 A1332Y (Identify) Az n1sivuangugnAndivaneveseedng uag
TATILVAUADINITVRINGUINAT
2.2.1.2 M3uBnusy (Differentiate) Ao M15SuuUnngugnATiad1snmatliLa
osdnslusserdunaysvovem
2.2.1.3 msUfduiug (nteract) Ao msassufauiusiugninednasioilosiu
Yoannsiivainuate tiednwianuduiusfugndily uenaindnisufjduiuseinds
AsiAsIzamatanislududnazuinisvesgnaiied lulfidudadelunisadae
Ufduiusiugnaeg
2.2.1.4 msUuuss (Customize) Ao MsUFuRANA9T MsUSMsuazn1saoans
finguaussAudessIArANLMANTIvBIgNAIHALT1Y

N139ANTSVRUANALANTAUMAGNALALAITLABINTT

------------ e e e
v v v I
U duus QREATRTTEN
N33y NSHBNLEY .
) NNTHUNWYY ) ) (Interact) (Customize)
(Identify) (Differentiate) v o . -
" (Differentiate) v flugnAlag NARAMUD NITUINIT
naugNA - AIUABINIS AT I
Y = GHGUGAVGER R = § v 4y Fiafianauen wazn13deasi
Wi T YOINATA3I o ' »
GIGRIVITE I Caw WazAIY MOUALDIAIY
wazAY o ARIAT YL 3 y
. BIANT ) ADIN130 ADINITHATAIY
f83NT BIANT s o ;
anA ANANIATBIGNAN
1
| 4
1 !
n1sARNTaLar (Value Sieve) Teyawazansauwmenldsuilognan

AMd 2-2 uuUs@aes IDIC (Peppers wag Rogers, 2004)
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2.2.2 uvudraedlayadi (CRM Value Chain) iunuudiassiignitmuniulng Francis
Buttle Tul A.7.2004 wuudrasslayarndunvudiassiiiuuiAnuiainnisinnisgndn
duiudidesnuile (Collaborative CRM) Tasiiinguszasdiilatiiinuaninsnvesesdnsluns
as1eril591ngnén (Customer Profitability) Tnsuuusaesldyariusenoulude 5 duney
Lo

2.2.2.1 mylnngiuiamanugnal (Customer Portfolio Analysis) fia MTItATIZY
guteyagnaiiiednngugnii (Customer Segmentation) wagimuadeLauaniasiiy
WARFueLATUINLANeTY

2.2.2.2 n138319AUKNTUAUGNAT (Customer Intimacy) AB N13711AUIIN
anfusaznguliuindu vlimsuiiruafnaswninssuvosgnd wazsenitanisaing
arupnfuiaedinisindudeyafielilumsinnesiuiimanugnéluadsialy

2.2.2.3 n199WmMU1LATEY18 (Network Development) Ao N158319LAT0UNE
Anuduiusnszuineminnuluusiazing (Employee) fnanimadu (Suppliers) UEmgdn
(Partners) uag §awu (Investors)

2224 miﬁwmﬁﬁamuaﬁﬁgam (Value Proposition Development) Ag N3
forauensedonnasiifiyaddeiunaziussninsesdnsiiugndn safsdoiauenielundetne
fifmutuge WeliAnnsusnswesmsdanisauduiudiugnénldognaiiussamsam

2.2.2.5 M35IANTHATYNAT (Managing The Customer Lifecycle) Ao N1ALILIY
faudduneunsnauisiuneugaving eliAnisesmsdamsanuduiusgnireswalies
FsdsnaliAnmnuannsolunisairsilsangnanle
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AR 2-3 quﬁﬁaaﬂ%’zﬂam (CRM Value Chain) (Buttle, 2015)

223 WUUIIADIANTIOULVOY Gartner (The Gartner’s Competency Model: Eight
Building Blocks of CRM) L‘T]uuwfﬁwaaqmqé’mmi%’@migﬂﬁwé’mﬁuéﬁﬁwm%ﬂmﬁﬁw
Gartner dauasAnsidiiunmsisouasduiivinudumaluladansaumeatutivesian
nosstulul a.a. 1979 lnsuuusiaestandniiinguszasdiilowluldusuussUssansam
LLazmmﬁﬂL%ﬁﬂ,uizazmwmmﬁmmimmé’uﬁuégjﬂﬁﬂﬁﬁﬁuLLGiasaqﬁmﬁﬁﬂUN
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1. Adevimimunisianisanaduiug (CRM Vision)

2. nagnsNlgnsian1sgnAduius (CRM Strategy)

3. UszaumsalvesgneAnidlnman (Valued | 4. anusiuileluesns (Organizational

Customer Experience) Collaboration)

5. N52UIUNINITIANTYNAEUTUS (CRM Processes)

6. Yayauaransaundlun1siansanAd@unus (CRM Information)

7. wAlulagn133nn1sanAduus (CRM Technology)

8. 1M3IAN13IAN1TANAIEUNUS (CRM Metrics)

AT 2-4 LUUSIAEIANTIOULY Gartner (The Gartner’s competency model: Eight
Building Blocks of CRM) (Gartner, 2017)

2.2.4 wuaeINTEUIUMIUIMINAEITLS (DEAR Model) lunuudtaasiifamuiy

Tl 2545 Taginen ausisana dadunuudrassfianusadunlslumsnuwusunisdanis
anAdunius (38 way Usaytium, 2556) Useneulusie 4 eadusenau i

2241 grudeyagndi (Database) 1Junisfnualasadisgrudeyadiniu
FaifiuteyauaznginssuvesgninsudsdinsiineitazinnzasgnAiloduunngugni
Usglnneing 4 19U 9193 MunmEngAngsunistovesgnd Suunmuraneuwnuitliun
03Ans 1Judu Jsgrudeyagninlussdusene uiiddalunsnaununazuimsgnanduiius
FIAPUNINEN NMFUTENENITUS waznsuTumsliuinisee

2.24.2 waluladdidnvnsednd (Electronic) iunsidenldiaiosilonazisnisg
mamalulagulalunszuiumsuinisanaduiug uagldlunmsasgeiadedugnan siuds
msnszaneteyagnAiunndesmeidululs

2.2.4.3 msa¥remmdusiug (Action) Wumsivuslusunsaniteadrsnmdusiug
UgNAT LAZAUDIANINABINITVRIRNAITIBYARALA

2244 n135n¥19nA1 (Retention) LTuN5UsTAT LA TANANITUTIITENAN
duiusldduiuns Wesnwsziuaadusiusiugndlvidusn mnwalunsuImsgnén
sl viefesnsimuneudiiudliuluniudeduasdoniinsinssiuay
USuugaismisluusiazesdusznou iielvineuaussnudesnisvesgnanle dmaldiin
nssnwgnAlussevenleegadivseansnm
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AR 2-5 WUUTIARINTFUIUNTUIMNTgNANEURUS (DEAR Model)
(INngn AUBITING, 2545)

v A v =2

2.3 ANUTNANAYVRNINANE (Student’s Loyalty)

Yadeiisvnasenuasindnivesin@nwn T. Hennig-Thurau, M.F. Langer waz U.
Hansen (2001) 1¢vi1n1533eiAsafudadeiiiansnaneainuasindnfvesinfnuwdu
anudnwl lnenan1s3denudn anulingdaluumdnends (Trust) n1sSuinaunInnis
TUIn1smean1sAnen (Perceived Quality of Educational Services) mm%’*mmma@ﬁumq
915Ul UL INEIaY (Emotional Engagement in Relationship to the University) ag n1s
asanulniuiuidangvetindinyl (Engagement in Relation to Student's Personal
Aims) Wutladeifidvsnarennuasinsnfvesinfnudvanufnm

Viriya Taecharungroj (2014) l§vhns3daiieafutladeniisvsnareanuassndnfives
un@nwiivaminends lagvinsAnwingueesdade laud Jademesuamninnisiiuinig
(Services Quality) uaz Jadensfuminuduius (Relationship Quality) Gstladeniadiu
ANAIMNNTIAUTNTUTENBUAIY AMNINUBIRADY (Instructor Quality) AMATNNNTUTINTIU
YDIUNNINEI8Y (Administration Quality) @n1nWLInaeuN19N18AW (Physical Environment)
annuIAdeNNNedIAL (Social Environment) A MYeamiangms (Curriculum Quality) uag
Yaden1esunuduius (Relationship Quality) Usgnounie m1nuienela (Satisfaction)
aulialaluuming s (Trust) AauduAl (Value) wagadnusjssiulunisdnun
(Commitment) lngnan1533enudn nquvesdadunmuninnisiiuinig (Services Quality)
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danalidndnuinainufianela (Satisfaction) Fsidnsnalnensefuainuasindnives
SnAnw (Student’s Loyalty) uenainiipanufieneladsdmaronmdnuvainasdodosves
WTINends (Image and Reputation) Zfidndnaseninuasdndnfvestin@nunduiiu

Nak Gulid (2011) lvnsinwdiudszaunianisnain (7Ps) iffsvSnaseausng
vo3tnAnw1szAuUTy Ly Tnenan1sidenuln Jaduaiudiulszaunianisnaia (7Ps)

fiBvEnareruSnvesindnwsyiulSyiln Sdulszaunnenisnaindiunansaeiuay
13n15 (Product and Service Aspect) WuiladefiidvEnageianlunisnensainuianels
YoetnAnw (Satisfaction)

Sam Thomas (2011) M¥nsiauIwuusiaeadausydns (Empirical Model) e
YJaduiidndnadenuinfvesindnw) Inonan1539enua Auianslavesindne,
(Satisfaction) \Juilasandniifidndnasennudnivestindny wasdedeswomminede
(Reputation) dswaltauiniuauiswalavesindnweme

2.3.1 anuassnanAvestnAnel (Student loyalty: SL)

auasindniisadasiunszuiunisiviuasndilavesgndfiinduuas danadis

waAnssuAignAuanioenin (Oliver, 1999) drunnuasindniludunisineiu Ao nns
Wawauduiusasuuwiutuindnuvidesaninfnudmaiennnusiuaswesanuiing
7199 1UNTHIUY (Hennig-Thurau, Langer, and Hansen, 2001) wag (Lerbin R. Aritonang R.,
2014) wazamasinsdnivesinAnudidamaionistidusauuazaugeaiulunsnwive
UnAnwinaziinyiAuAfdauInAenIsInNIsseun1saey sauialnd@nwsiinnisatiuayu
unmingdeegrsdeaiies nAnwiiidanuasindnfagddiusalunisaduayuuay
UsgrdURUsUMINe1a81a191n3un1sAnwIlULaY (Lerbin R. Aritonang R., 2014) Fati
AMNsTnAnfvestnAnwdsliaudaylunisdnnisinAnvduiusveunineduay
wnInedeazeysonlaniglinisudatunisnisAnyiludagdu annsmuninissanssy
mmsneuaqmasmlmmmﬁmlmwvmwumaaaquwgﬂmﬂquaumﬂmqaimmmmm
maqwamammmimﬂmmaquﬂﬁﬂwﬂuimuammﬂm FInudnnsFutanunINnITaeu
(Perceived Quality of Teaching Service) mm:gwumammmﬂummfmmaa (Emotional
Commitment) Avufianalavestin@nun (Student Satisfaction) uay Joidesuaznmdnvel
Y9IUNIINY188 (Reputation and Image of University) 819@40afIA110395nnAU0 9
HnAnwla

2.3.2 M133UIANAINAITUIAIIAIUNNTADU (Perceived quality of teaching service:
QTs)

ANMNITUIMIFUNSaRU Ao Aadnyuryesnsasuithlugnmafiudnenimues
HL38U (Praetorius et al,, 2017) Imaﬂmmwu%miéfmmﬁaauiuLwiazizﬁu%u’uﬁﬁmm
LANANS AL TEUUN AN B IRAzUTELANTEI@aUAN Y N13TRn1sTwiEey (Classroom
Management) fimngauazdsasennnnuinissumsasy lnsnsdanissudowieades
funszuaumsmIuauNsSsunsasuLazgualisousmiairussgslaliungiSouiiolsr
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AenadugniniamsAnuungieulilduniign Geaonadesiu Pieter Spooren wag Wim
Christiaens (2017) lvinsfnwnssudfenszuiumsiiounsasuvesin@nw Tneinesile
flisnUsniunsiuisenaulufedemniuiomn 9 dafan dail

1) TunednfidnunliinsssynadndlunsSeuinaslisuediedaay

2) fnsdenlesedviuseivdu 9

3) prnsgiaeuanIauTIeLtonluseivléa

4

[y

Tanuazionansusenaunisaeuiivsslevilunisfinwsedn

A a a Y v =2

5) WeduganisiseunsaeuLainAnulalisuinsewmiunnuaaniavete1a1sdiaen
7) WneswdnAnwilanuisnelatumsiseunsasulusedn
8) WnAnwlaleuiunnuesenitamsiteunisasulusedn
9) MeAnidnasiomsinmanelundngns
233 mma@aﬁumamsmﬂ (Emotional Commitment: EC)
Jadoenanjsiunmsensualifududfyfiuanadmginssunnalindsluganimns
AUYRINMINGTE (Cindy & Seoki, 2016) Tnedaduanusjsiumanisualligninuiuay
wuifieuditusidauandunmasdndnivesgnduietin@nuiiiuies (Hennig-Thurau et

)
)
)
)
6) n3lrFUsnvarreudleymitiatulugieiitinisSeunisaeu
)
)
)

al., 2001; Tinto, 1993) uenantarnnsfnyluilagtunuitniugsiumsensuaiinain
i initdrdey 2 §2 Ae 1) arwdestu (Trust) LAEAITFUIANAINNITUINITAIUNTADY
(Perceived Quality of Teaching Service) 2) N15HAIUTINAVURIINGIGULAZTHANTZNY
ndenn 1w Augan W

2.3.4 AMANYBIUINIT (Service quality: SQ)

Tumsdansfnulussdugaufinwdu eRenssuuaznsuinislutunousng 4 snue
TnegaunmwesdnsmamsAnydudunaiiinanyuuesesi3uuing vie dndnvitues
FeazAaraunifunisusnsiile Sumuidndnuild Suuszaunisalannnisusnnstu 9
(Onditi & Wechuli, 2017) Iﬂﬂiuﬁj%aﬂﬂg§uu%ﬂﬂﬁaﬂﬁﬂLﬂiUﬁﬂﬁﬂMﬂﬁ?ﬂﬂ%ﬁmiL‘U%EJ‘ULﬁEJ‘Uﬂ’NﬂJ
AN (Expected Performance) furan1suinsfilisu (Actual Performance) wazaziiin
ANuanelalun1ssuUsN1s (Satisfaction) (Parasuraman, Zeithaml & Berry, 1988) uaﬂﬁl’lﬂﬁ
Zeithaml (1990) Lauei1AMAMYBILINNTNINMSANWITAAsT i munlidenadesiy
tinfnwusiazse WesndnAnulusedugaudnuiissfunsiGouifigs dndnwdedanui
audlalumsiSeudisunnuamemistunaildSumnszaunsaliiunndazdmasionns
Usziiunun1nnsiiuinisvesaniduanudne (Onditi & Wechuli, 2017) Ing Parasuraman
wazanz (1990) léausiisafuqaninvesnisliuinisiidnduludieodn SERVQUAL
Tnedszneuseemnuddty 5 sniigeddlunsiildenstiudng ol

2.3.4.1 N18AIN (Tangibles) A qﬂﬂsaﬁiﬁa?ﬁé’ﬂmsjmmazmmm 9 N9
Mo dsdnunzvesynansgEndliuinnsee
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| Yo

2.3.4.2 anuenlald (Empathy) Ao nstimnuldlauaganudifgunySuusng
FIEYAAA

2343 pnuydetie (Reliability) fio AmamsalunislRuInIsodagnies
uaza LA

2.3.4.4 N13MUAUDY (Responsiveness) A AuTIaLs lunsiuin1sedafu
TauAgTuUINIS

2345 asiula (Assurance) Ao wiinauiianadanuansaifisaneluns
Tusmstahlugainindedievediiuinig

91n1u Annamderula uay Bellamkonda (2012) 1#¥in153881feaffunmninnis
Tusnsluseiugaudnw da5enin Higher Education Service Quality (HIEJQUAL) Tnglét
FnsasrdefamumuLLanwes SERVQUAL Usznaudedarausianun 27 48 uwis
pantdu 6 fu Ao

1) Lﬁammiaammwﬁﬂqm (Teaching and Course content: TC)

2) NIUTIITIZUUNITLAUTNST (Administrative Services: AS)

3) A4 IBANALAINTITINS (Academic Facilities: AF) 4) Taseadsiugiuues
wazIng s (Campus Infrastructure: C)

5) ansduaina (Internationalization: IN)

6) N158UALUNITUTNT (Support Services: SS) NaN153d8AINA1INUIIALTY
a1na (IN) dulsifinansenudeunimnisliuinimienisine dafuiladeiidmarionmain
nslusnsmemsAnuasmaeiios 5 Jadewidy

2.35 anuianelavestin@ny (Student Satisfaction: SS)
nMsfnudeUsedniiiiendeslideasuinduilaaviediuuinisifiannudisnela

(Satisfaction) 9dINaRINANIIUAMNAITNANAANA (Henning-Thurau et al. 2002; Onditi
& Wechuli, 2017) Tumsdunis@inniguiu aandugaudnuiaiuisaussidiuszauaing
flanelavesind@nwiiifidenisliuinisvesaantugaudnw d1 Rowley (2003) léina1in
Anuiswelavesindnwilaudfy 4 Usznis Ae

2.3.5.1 isliinAnwiilonauansUszaunisaliildsuainnisdanisAnuives
anvugauAny

2352 viedunmsuandlimindnvifiuinnsussidiuanuiiovelafigeuanuiuls
gmiTluususuAlalifdy

2.3.53 lothlUldlunsifieuidsaaznisvinnusiunasgiudid e 4 fiag
ihlugnuiiderdesveantdugaudnule

2.3.5.4 onszulviinAnwuiteszaunsaninuedlunn 9 vinsidndAnw
1#%u uena1nil Anantha wagame (2012) Tfaueiiauiianelavestndnuilisiineg
anymsan1sSeunsaouity uisdcsraunsaivesindnunilefuninnissuuins
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AUENg 9 naTugaNAne Ly Lfﬁmﬁﬁﬁﬁ;ﬂﬁu‘%mmaﬂmm%qﬁugmmﬂmamw&hq 9
fantugadnudnndenls

23.6 Aruiideidosnaznindnvalresuniinends (Reputation and Image of
University: RI)

dwFuantugaudnuinruideidssuazamdnualvesantiududsiidfy Wesan

nsfuiminanazegluanunssdivesiuilaa (Keller, 1993) 1ag Fombrun and Shanley
(1990) Ifaueinanuiideidsauaznmdnuaivesaniugaufnuiudssadeaniugmadn
yasantugaudnuiies deaunsainldainnisiuvesindnudenidrd@nuisiely
anfugaudnunlufiusig o 1wy Jeides UsziRananduan nasnluefndidiun Wusu
Kheiry (2012) tauaindasemsdnuanunisainsugsduanuiifo domaznmdnveidu
Basmammanaluaandugeunuidadmanenisliudedumnsuinvesin@nwaziugih
wazdngefduliiind@nwiluandudnuiiinuiesdnuiey laseranandeiufiAsatunis
Jans3eunsaen msliduugtuine nsliusniseng q Fangnssunisuuziiuagdn
piduiusfuanuidodaznmdnuaivesansugaufne wagndsinaunsdnuly
fudineranananginssuanuasindndsonsiuiioatiuayuneiunstulasivelulad
wnaatugaudnwiluswianle

2.4 NSIANTEITEUMNADARIEE (Intelligent Information Management: 1IM)

AUNANLADNISTANITAISAUNALAZAIN (Association for Information and Image
Management : AlM) Safumhsnunarslunsimusiiensgramnssunsiauimalulad
é’fmmsmmanmﬂé’ﬁsm:ummmnasuaams{ﬁ’mmil,ﬁammﬁﬂs (Enterprise Content
Management: ECM) Ao ﬂaEJ‘l/lﬁ (Strategies) 35113 (!\/\ethods) wazAesfle (Tools) Tiwldly
ﬂ’]iL‘U’]ﬂi@‘Uﬂi@\‘iL‘IAEJWIGUENLEJﬂﬁ’]i (Capture) nsdamsilemienans (Management) M3daLAu
Wonans (Store) M3dnudnw e (Preserve) waznsdseneriemienanslumunszuauns
YDIDIANT (Organizational Process) (Maican, C., & Lixandroiu, R., 2016) FenszuaumsRIna
Fudusoddinaluladensanasuazsensdwsimnzauiienozussgtimunevesnisdnnnsg
Lf‘jammﬁﬂiﬁﬁﬁmmmﬂugﬂLLUU@LﬁﬂmaﬁﬂﬁléfaﬂNﬁﬂizﬁm%mw (Alalwan, J. A,
Weistroffer, H. R., 2013) (Tyrvéinen, P., Péivarinta, T., Salminen, A., & livari, J., 2006)

29AUsENOUVRY ECM ANuLUIAAYBY Gilbert and other, 2014 Usznauluaie

1. NM139An19Lena15 (Document Management) N1sasnztlsuli10antonaIs (Check-
in,Check-out) N13AIUANTUYBLLENEATT (Version Control) A31uUaenie wazAaIuINIg
(Library Services) duSULonasnIgINg NMITIVTILBNAITHAENTYIELWLONETT

2. M3Useynaldn1suszatananin (Image-Processing Applications): N133ULBNENS
(Document Capture) filtineluladansaursuazaodursdmiunisuany 1wy meluladyd
dnTEdInseramIsuas tag walulagusziianawuunesuenals

3. 1@ UN19N15IaURIULATNITIANITNTLUIUNITNI9GIND (Workflow/Business
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Process Management: BPM) N15m533d8ulananshazoyd@ldunisvausnals sauienis
#519NTEUIULALLEUNIINISLTINTINTAN

4. N39nn1558108U (Records Management) nsifudnuienluszezenaniunig
szvudmluiuazfulunamlevaielithilafinisufifnmng sedeuteteduldlunis
Ausnwenansnegsiaiddy

5. Ms¥amsiiforuuliu (Web Content Management) HefFudmiumsadraiem
WU ARG N1FIANISIEUNINTNIY MNSTANsAsUAsuLUas Heidunisusuld
iemiisamsenlamivdenuanudesnisludaiugivnes

6. \iomiBadean (Social Content): NsuANUAUENENT NSYUTIAY NM5IANIS
Anuuazativayunsvilasinsduity msatduayuudenuasaisiunstesulal Fesuds
Salofiduiomiiulnetesings

7. dauveneifinn@iy (Extended Components): N15UTENDUAUVDILDNETT WOTY

a

@Lﬁﬂ‘l/li@‘aﬂé ASAUTILLENT NTIATIEALaNT mﬁmﬁuﬁmauazmsamm N1359ANS

D

Ba LLaggﬁmmiLLﬁﬂLﬂaﬁwé’ﬂﬂmﬂiu

Tudeuiguigu a.m.2017 AIM lduszneldiin IM wiuil ECM Tagd1dn IM 1nain
#191 “Intelligent Information Management” #38 n159An1sa1sauvMASIaZeY T4 IM
finnuuanansean ECM wuusadnduegiaunn Tag IM ﬁsuaumeﬂﬁ%’ﬂmiﬁgﬁagal,l,az
demneluesdnsimuanazsessumaidenlostuszuudaaiovi 7 lullagtuuazeauan
Ippeeiiseangaings Uohn Mancini., 2017)

N159ANITANTAUNADIRTBY (Intelligent Information Management: IIM) #1184
mMsAsunUatunanlunsanisansauwme ImEJLﬂﬁlauwaamﬂmﬁﬂmmsmswdm’faga
fullenvesednsaonainiu 1y mﬁmmﬁwﬁ’uﬁgﬁa%aLLazLﬁfwwmmﬁﬂﬁ'wﬁu
(John Mancini., 2017) Imaﬁmmammﬂms%’ﬂmnﬁamaaﬁm (ECM) uendniudoyauay
demienanseenainiurilildsesiunsinziuarUszanana SudaUsslovdronsdnslu
Frunisdafumingu ﬁﬂiﬁaaﬁmlﬁmﬁmwﬂuﬂﬁmi%’mﬂ’ml,aviwmuaiﬂsi’fauaLﬁaﬁ%
vranldlunisdnaulaitadals fuiu nsdamsansaumasaases (IM) Ssandosinedenan
IﬂEJﬂ’lﬁ‘l_l'im’lm'ﬁ“UalJaLLa‘“LU@WWIE]ﬂ‘\]G]LﬂUMiEWmﬂL“UE]lJIENi’J Weuselenilunisilusau
WAL A9I9EU wazAlunisiniunywduasiaiesdnsnanievusudliegnesuiy
'ﬁ:mﬁqLTJmIama’Lﬁivuwaﬁ/\IﬁLLﬁﬁu 9 @AM N INIAIaURseIAnsla vinliAnnIs
mmuiwﬂuamamivammwaa Famsdansansaumadeadey (IM) szdeserfomelulas
9R3YLAN 9 mamﬁuam Womnarta warnsruiunsinuueseRns Wy msUszanana
LLUUﬂquwZJ (Cloud Computing) (Rodmunkong, T., Wannapiroon, P., & Nilsook, P., 2014)
nslityeyuseRvg (Artificial Intelligence: Al) n1slddnsnaiseus (Machine Leaming) 113
TdmelulagiBeninumang (Semantic) lunisainuazduundeyauasienansiiogeygyaain
nsldinaluladudeniou (Blockchain) Tumsshwaruvasadowavanainudesunisdaiu
Toyalifiqudnaraufivsuianion Insmnuanunsavdnvesnisdanisansaumnasaaios (IM)
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ANUNFUALLNDNNTIANITANTAUNALAZAIN (AIM) IAILUIN AL NSLONANTYD “PAY
anluid: n1sdeannisdnnisileniesdnsgnisinnisansaumagaaies” (THE NEXT WAVE:

Moving from ECM to Intelligent Information Management) Fanandlumsad 2-1

A5197 2-1 ANUEIUITONANVDINITIANITANTAUMFAD IR B

ﬂ')’]&lﬁ’]ﬁ.]']iﬂ ada = s 14 o = a aa o o
. AsnsiasAnsdasdiulglunisiasunlaadanlviatinanaudusy
RANVDINT ) - ) , Y -
. ANABINITLAULAYDIDIANTUALABINITNDUAUBILUILAA
INNIT = - P =1 ' o & 't
Inginsasiiauasinaluladiviarigandinisdanisilonasans
ATaUmA Y -
v o anwzal (ECM)
29938
A A A o & d = v I3 a 9] A4 & A
EERNIR mMsinsitlenivie | nmadenldunas | nsidentdy ERNIRN
ldezdes | deyavuwelulad | Wesuitawnse | wndevlesuil | whunld
feuviuady | nauwwe nusiuls | dldumnly | azdes
5 nanelulag aunsoasie | @wnsa
(Modernizing AMeUDNeIAns | wdnwndedu | ysannis
the WIDINTEUU | Uazdsnny
information waznalnlu Toyaiilon
toolkit) N1359AN13 JORREN
Toyalaglifia | Usgansnm
TUsunsumes
(Low-Code)
NILUIUNTT FOTUMIVINUTY | ATZUIUNITNN | N5 il
YDIBIANT dnlulidiuueud | 3379 (BPM) ATOUATBINID | NTEUIUNTT
PN NT9ININADU 9| zfotinsvaen | Juillevnan | Mvunganlu
Ynwauzidu sy NaNeYRImM | N155095U
ARTIATIaNLA AR LAY USinaudeya
(Digitalizing BRDEIE: wagililam
core Usuaann
organizational
processes)
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ANWEWNTD | w4 s 4 o amo d

. BnshesAnsdesinldlunisiasundantafddiainenauauas
MANYBIN1T v - ) y Y o

N AUABINSIAULNYB9BIANIUALABINTBVEUBIUILAA

o Tnsiadostiouazmaluladmaniigeninsianindanosdng

d13eUmA N L

v o anwzLau (ECM)

ERRELE
msfugua | m3dansfeadu | daszusunsly | @ansa inst
mungszideu | seilowdoyauar | msuanamiay | Uszgndld | welulag
dotaduogne | manuinuiilom | dumdeyalu UAY Uhonly
onluiia AvvIR JURUUFRYER geavnIsy | Wl
(Automating Wieldseasunis | wazeny (Blockchain)
compliance & ANTEUNITN niimansla
governance) NOVNNELaENIT

M3I9a8Y
(eDiscovery)

gunsadedng | Insly finsldmalulad | dimsdams | awnse
wseilUld | Jayayidsedug ms | 3310eya n1sada | aanndeya | Swunuae
Ustlowdly | dweswhidowuar | doua waslins | (Metadata) | dangu
MIAATIT | MTUATIIT MvuAlnsgIl | wagdnoi | lenans
waglddnsna | Auvny RNRHG oynadony | o
Seusle o eRFaNGRE
(Leveraging (Taxonomy) Sz‘qsﬁjmﬂa
analytics & ﬁ’aqma‘ﬁl
machine \Redesty
learning) iomle

2.5 1@LIRAUYILBsEUNUT (Conversational Agent)

ANUNIINUNIVBUNALULATANTAUNARAEN1SADASNDIANARILN USRS 8LV I1NTN

a

Prgwmdeatvayunsindulawasluususunanunsanazdnaulawnuaywdla Lag Russell
wag Norvig (2010) Taflenuauvungyes funusanses (Intelligent Agent) e &af@a1sa

[ .. 1 o [ s P Y a o c%” .

U3 (Perceiving) WNUN1TMTIRIVVDULULLDT (Sensor) WolAAnNITYINIUTU (Acting) wag
AAN150aUlAYBABRUNTUANINLINGDUNIUNNFIUHUR (Actuators) Ineuansanrlnanssu
NUFIUVRIFWNULARINING 2-6

UBNAINUILADWNITUNITNTUTLUIANAN191555UYA (Natural Language Processing:
NLP) wialglunisyinauvesiaunuaie (Russell & Norvig, 2010) @onnansiiu Jones (2008) g
NATIN FU (Agent) ¥IelFenan Fudaase (ntelligent Agent) B3R ILNULTIRONALIT
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(Software Agent) A® %WG‘?LLﬁUizqﬂéﬁﬁwqaﬂiimé’aa%s (Intelligent Behaviour) 11
goduasannsadouiuarsuundoyald uenaniansntssgndlumsatiassuuny
Funu (Multi-Agent System: MAS) tilouAtlymisng q Afanududounausfazignisaii
Aunuiu3 Jones, 2008)

NANENTING1IN STUUNYFAUNY (Multi-Agent Systern: MAS) fio Asflansnsa
$u% (Perceiving) HumIngaIvdureaduiwes (Senson telfiAnnsvienudu (Action) wa
Aansmeuldveolawifuanmuindeunun1siuiua (Effector) Insdsdduosiauny
99238z Av fosdin1Tundsn1sUszananan wIsITuIANlTlun1IYIeUY Lag daunu
Uyaynusehvgasdesaunsaifouiuuunain (Dynamic) 1a doudlalmvieneuausse
anmwIndenfiudeuly

( Agent Semsrs ) ( .‘l

l Percepts

?

e

Actiatine |

JudLIuOsAUYg

A 2-6 uansan1UnenIsuNUgIUTOIFIUNY
(Russell & Norvig, Peter, 2010)

MunuganserIzanIninuldazdesiiumianeiareenwuuamaudRLves
mununeldaninuinasu (Properties of Task Environments) Usgnaulusie 4 Useifu
Ao aussouzaewiauny (Performance: P) Al N1sivunausTauza8uoIauiiidonndosiu
’"J’mqﬂizmﬁﬁéfmmi (Knowledge, Accuracy, Speed) amwumé’auﬁﬁumuﬁﬁqag
(Environment: E) fio nM5AMMUAT0UIIAY09@N I NLInaouTitolauiavyinauld (Server,
Network) N15lAnauve9@iunu (Actuators: A) A A15AMUAAINUSTE I UNTaRNDULAYDILE
uivanImwIndey (Action, Decision Making) WAz A155U3V0IMILNY (Sensors: S) fid
nsiivundsiinseduietausilianunsasuideyaaninuindonls (Incoming message)
(Russell & Norvig, 2010) uaﬂmﬂﬁszwéf'gLmuléfgﬂ%mi']zﬁuaxa%maimam{]maﬂﬁu
19 9 legarunsaidienandnenssudunuliaenndesiuingussaala wu andnenssy
Falnuuwuusueaafn (Reactive Architecture) @a1UnenssUAILNULUUARULUBDSIAN
(Deliberative Architectures) @n1tnanssudunuiuuiuanuese (Blackboard Architecture)
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wazaandmenssusunuuuuTa fense Suvudu (Belief -Desire-Intention Architecture,
BDI) Uones, 2008) «Jugiu

syUULBeaunun (Conversational System) #3e szuuldmeu (Dialog System) tuns
UizE;ﬂ(ﬁl,miuiaﬁflzgfgwwawﬁLﬁaﬁwmswuﬁmmaaL%&Jul,wum'iaumﬂéfmaumﬂ
uywela Julia Masche & Nguyen-Thinh Le, 2017) laginaluladszuuigsaunuilegn
fimutuasausnlud aa. 1966 $do1n “ELIZA” Tneiitaguszasifiodounuuiindntnde
(Psycho-Therapist) waziinsiannsennizess sufsiagiussuudaumngniauinasld
Tuvanedu fausnsthaldatuayunisiaroriulnsdwg (Hot-Line) msldluaninuandey
.Y (Game Environments) N3l luuIunnianis@inen (Educational Contexts) &4
SEUUBAUNUIUNEIURIUNINAe U3l Tnenisnaaausiise (Turing Test) 1uisnnsi
Lodu 339 (Alan Turing) Ynadinriansuazineanisreniiames tdauetulud a.a. 1950
Tngifuitnsvaaouanuainsovessruusaludinietaieadnslunisidneufuuywd
Wiovszifiuanuannsavesszuuiiinnulndifssuuywdudmiela Tneislunismaaey
finsimuanguiegialdunyuwduaslinguiegsaunufuiyvduay szuuldsaunin
Mnilinduegnerinisussiduiednauilusasunaumuniisiduegdufunisaunn
sewinsuywd vie stuuideaunun deimouiildfuenaligndesnuuiunudiidnuarnis
neufindendaywd mnngufegsliarinsauenuegld vinganuinimaaeudnain
NUNINAABUTIATY (Turing, 1950)

Julia Masche wag Nguyen-Thinh Le (2017) lavin1ssausiumaluladnieiiussuy
Jeaunun (Conversational System) dsfinsimuandninasinldlunissius il

1. sruuiBsaununiignyunuesdedldiunsiamuiie Ingusrasinineimans

2. szuuiBsaununazdedldiunsuseidiu vieduszuuaifinnglflunsudedy

3. waluladfiunlfdudunisvesssuudsaununagdosdinudululduaznion
T

MandnnasidlidlunissusiliiAansnunudeyaiisifumaluladssuuda
aunudIwu 59 syuu waglavinsdianquuesamaluladssuu@aaununidu 2 nqueneiu
Ao nguil 1 waven (Chatbot) InsA191 “urnuen” ude Chatbot fiFuidauandiin
“Chatterbot” (Mauldin, 1994) FadnwarnsyuYe YR UanilEaD

1. uwyavendesanIaiNsessudeyaidn Wy nsmidndeninuniednuse Ay
flaisudufisludlelimngdmiviunsumaifivusuuuusoly

2. ftuseunaifieusuuuussnisdoyaindfudeyamelugudeya

3. InsimuesnwagvisegUwuulunisnevaues

4. asmsnovausdlagynindenlisuuuumsneuaussiimngay

ﬂzjmﬁ 2 s3uuldnou (Dialog System) WusyuuBsaununiivaunudmiureutie
viouTumameiudalanuuandisanusaueniill namde ssuuldneuazuszneuluse

1) flesduszneudmiunisuszananaiitewieudeya (Preprocessing)
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2) fasausznaulunisvinauailan1w1sssumn@ (Natural Language Understanding)

3) Ha@UveIn133AN13N1SlAReY (Dialog Manager)
4) annsaasinisianeulagyinisdenldguiuunisneuauasiivinyay

[
LYY 1

AILUATNLANANTEWIN WUNUes (Chatbot) AU szuUlsneau (Dialog System) Ao d@au
204015191190 191555uw1R (Natural Language Understanding) Wazn159an1sn1sianau
(Dialog Manager)

Mnanwalzuaunaluladiorun wie walulagfiuny (Agent Technology) tag SEUU
\Beaumnun (Conversational System) vinlimiAnnswan LI wwidsaunun (Conversational
Agent) Faidnvamdusumiifinnudnies ansadilanvisssurfvavannsaldnouiu
uywdld lnstagduiinsidouasiamnierauidsaununitoldnadiussia mswdivd
msAnwuazsuANTuis Ssenimandnsiieuideuunldidesnenuidaumn
anunsaseAMuaEn NI 1ne Cui, Huang, Wei et al. (2017) l9dnaue SuperAgent
Faduwwnuendmiuliuinmsgniniifimsldussleviandeyamdvddidnnsetndvunlg
Ine SuperAgent Wussuvdruasuveaiuladndvddidnnselind SuperAgent Wunanuen
annsnesuneransasisutisiaedomiduusdlovdandulsdmdedsdnmsedng
uazaIngniviedldseduiie Jamsiuen venuldiiusslevinaziinanuduaiiiled
A1501UA01NE 1NGNA" LLazﬁﬂﬁwﬁmmﬁmaﬂumimuﬁm’mﬁﬁamﬁanﬁﬁu (High

Value Questions)

2.6 wuuInaawINmasasLazn1TinAIAuAdeadadeyalalelias (Vector Space
Model and Cosine Similarity)
Tunsdanisinfnuduiussanioreonuidaunuiioduasuninuasdnsng
yoetinAnuisziugandn fanufsideatunisuszanananiusssued (Natural
Language Processing: NLP) %ﬂiﬁ%ﬁuﬁaﬂ%’ﬁﬂﬁﬂaﬁ&uif (Machine Learning: ML) Tun1s
WsuiAsanazduununaununld lasnsduundeyaifidnvazaiwisssumavssian
Fommumieslunmeinedituneusid
26.1 Sunounsiadilunwilng (Thai Words Seementation) é§uniswmuntuunlag
143301569 9 Aiseiu Lﬁaqmﬂms(ﬁfmﬁwlf‘ﬂuﬂ'ssmum5ﬂyu§m%aqmiﬂizmama
AMWIFIINVIR 19U NFIATIREBINR N15ARAIN T Inetesiguiy iﬁﬁé’ﬁ@ﬁu%%ﬁ%wﬂ

[
a

furazdaninUsgloadsdimaloufiafuluogisteifoniasslon lunidstaznan
famsdndnlasendudnesds iundnnisiugunsuseau

2.6.1.1 n19k4ng (Rule Based Segmentation) tUun13fnAlaen13nsI9dau
nQLnaueiMesnuTAIs M muadnuarnsUs ausnusdnwagnisiiuasea waznsugevi
delddunaslumstmuaveuiinvesd Bmstasditosirlunisiinu fe miugnies
yosmsdaAlusEiungIAgaLsnLgndesreInsindAeuti uidefredianusIng
Tunshauwagldninensdes
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2.6.1.2 msldwauynsu (Dictionary Approach) umssindlaenauiynsuu
mdindlaglaesnusy (Sting) iSsuifisududifoglunauiynsy dBtagdesnings
Faivalilunauynsy 33dvlaldanugndodlunisiadiganinisléngudagldiag
1A

2.6.1.3 nsldrdsiorny (Corpus-Based Approach) umsanelagldadstoya
Junisdaailaeidsnisnsadfdiunldlunsuszsinanis Ingldadsteyanisnivudu
gumdiiuaanudfilflumsded deamsdndlngldadedeyautseendu 2 35 Aemsdad
Tneandannuinazdu wazisnsdndlaeandunudnuazesm

4

26.1.4 Lwﬂﬁﬂﬁgmﬂﬁﬂuﬁﬂﬁaﬂﬁ?jﬂ (Longest Word Pattern Matching) 354

=

AETMN15ATREEUANENSE (String) Thiudnanandnellan anduhluieuiioutud
ToglunauINTL MINATIFABUNUTIMUNEWANINNTT 1 NEWALUNIWILNTU 229In5iEen
neaRTefigaudavindeludos 4 auauaednuse fegediin “aann” madadilagis
wihmesnusEluieudisuiumidieglunauynsuasnudiii g, a0 wagd1in e daud
71 7390 Tinvaglunauiynsy Faduislddndn s Falumilsniianiiviny dnfivdeds
A Lﬁaﬁwlﬂﬁﬂuwwmﬂsmﬂﬁdw A, A1, AN fermIadendin an mildannmssacn
TneAsnsilsadu “aemmn” E%ﬂﬁﬁiﬁmmgﬂﬁawé’qmaﬁmﬁwqwdﬁ%ma%u‘[@EJLQWW‘L%’
AUISdouseunay
2.6.2 %gumaumiﬁﬁﬂﬁwﬂmﬁ\laa (Stop-Word Removal) iflunsthéitlififedndayeen
Tneitldvinldanumnevesenaisiasunlas Aitldivedfey lufidnneddild s
Tnevhlufilaifenumneddseenans dednesnanenasudrldinlilaauenenais
Wasuwlas degraiu Aynumbudildideusmienguelduiusiu ddusmududi
dmthidenvseloatulselon massnunandudildunuiuiufinandanudluyselen
Husu smgasnidumivnngtuesadiluenasuazdmngluenansifounnatiu Sedeld
IAmgalunudnvugiiliifndomieliiusslonilunsfufunionissuunmnamy
Fefunsiindingedafunssuiunmsiimsinounisinvidvd e fnandnuaeilidu
Usdlemiuavanuinavessuilas Suavtiedsevdarituiinaznailunisdsyanans fegne
ge LU “R” 317 “uaz” “av” < “va9” wag “I%” 1Husu
2.6.3 Jumpun1sasvuUUIIaeLINnesaUY Junsdnguuuuvesenasvzoniuny
Y94L8Nd15 (Document Representation) dielwdesenisuszanana %ﬂgULLUU%ﬁﬁﬂwius
ysmsuansmuduTSsEisilwenasTaian deiildufomiunszuiumsinlidu
VTR 1w nsdndifiosoanty saudanslimindudvandy visedaden
mmgﬂLLUUSUENLaﬂa'ﬁﬁﬂﬁﬂgfjmwaqﬁ’] (Bag of Words) (Hiemstra, D., 2000)
wmalanisinvuaaiaudiyliiualunsunuenasidunuuiiaonines
(Vector-Space model) figedd
2631 A1AudveseuAMdnYMY (Term Frequency: TF) Aa F1uaunad
mau@mﬁﬂwmuﬁm%ﬂunﬂ 9 LoNas Ham3el 2-2
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ﬂ' U 1 1 d‘ U
N1919N 2-2 AU NATAITUOVDUNNDUPURNBIUS (TF) v248nd1s

WaNAMaNBENUIING

NUIUANUDVDUNDUAMANYUE
nsnganieluenarsudazadu (miae: A1) TF

wnansatud 1 nasadufi 2
Ujjiu 300 400
PLialab 150 200
UnsAne 30 110
2561 170 190

2.6.3.2 AusTvingunuivesvennudnsay (Normalized Term Frequency)
FunLEn Il

. TF;

Nomalized TF = W

Tnedi TF, Ao A1 TF @i i GUENmamamé’ﬂwmzﬁﬂswﬂ{ﬂmaﬂmi,

Y TF fo Amasinvesa TF; lulonais, Nomalized TF Ao f-ﬁmﬁﬁﬂgmmmﬁmmmam

ARANYOIY

A13199 2-3 R NANUTIVIAFIUANMUDVBIVIDUAMAN YUY

ai"lu'aumm?ﬁj mmau@mé’nwmz
o 4 Lonasatuil 1 onasatuil 2
WaUAMANBAENUIING
Normalized Normalized
TF TF

TF TF
#B9nS 300 0.397 240 0.320
Ufinu 150 0.199 200 0.270
PLialaleb 30 0.040 110 0.150
YnsAnen 270 0.357 190 0.260

2561 5 0.007 0 0

573 755 1 740 1

2.6.3.3 AAuANNEueenals (nverse Document Frequency: IDF) Tnedien
IDF vhlymsuimenaadnwaelinisusngluenansegahisviels emeunadnuny
Usingluenarsynaduen IDF agdawwiiu 1 wasyinmennudnyazUsngluenansund
atuAn IDF azdiAnunturiemine 113ee 9 lufienisuan suaanauiuisiivsinglu
Lonans (Aizawa, A., 2000) ImaﬁﬂmmﬁmﬁuﬁumLaﬂmiﬁwmmmuqmﬁqﬁ
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N
IDF(w) = logzn—
p

lne?l W fie wenananwazvised, N fie S1uiuenaisiiaualugiutoya, npﬁa

uenaslugudeyannui W

d' U 1 1 d‘ U
A1999N 2-4 AR NANAIUINNNUYDALBNANT

A1AUANNRLYDILENENS
mauqmé’numzﬁﬂsﬁng ﬂi’lﬂg“lul,lanmi ﬂiﬂﬂ{ﬂut‘aﬂﬂ’]i DF
aUufl 1 auui 2
A8IN13 Y Y 1
Ui Y Y 1
173 Y Y 1
UnsAnw Y Y 1
2561 Y N 1.301

Y: Usng) wae N: liusing

ANAAMYBIAIUTINAFIUAIUNV L NBUAMNINYUE AUAIAIUDINNNUYDUBNET
(TF*IDF) (Jumadian1srusaianudfgliiualunsunuenansiluuuusiassnnes
(Vector-Space model) Ao A1Wa AMIENING TF (Term Frequency) Lag IDF (Inverse
Document Frequency) Faidunisiussuiiisuainudvesailulenansiuainuivesanlu

a o O 1 | . o o &
Nasau MU ATuluaIu9 veuenans (Aizawa, A. , 2001) ANUIUANUGAIAIU

N
TF x IDF = F(w,D) * lOan—
p

Tnet D Ao enans, waefm, F(wW,D) #e anudiinud wlutenans D,
Ny dnnuenanslugiudeyaiinud w, N Ae Swiuenansvisualugiudeya
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M13197 2-5 08 NAHARNYBIAIUTIVIAFIUANLDVDLNBNANAN YUz UAIAINDNNAY
vo0Na1s (TF*IDF)

Sruumnuivoaveunudnual
aN wnasatiufi 1 wnansatuil 2
AENYME Normalized Normalized
‘ﬁﬂi’m{] TF TF IDF TF*IDF | TF TF IDF TF*IDF
NARE] 300 0.397 1 0.397 | 240 0.320 1 0.320
ﬂﬁﬁu 150 0.199 1 0.199 | 200 0.270 1 0.270
PRl 30 0.040 1 0.040 | 110 0.150 1 0.150
YnsAnw 270 0.357 1 0.357 | 190 0.260 1 0.260
2561 5 0.007 1.301 | 0.009 0 0 1.301 0

2.6.4 mMyiaanundtendudeyy (Cosine Similarity Method) 1unisinaundionds
yasonarsfieiinisinauedeadadauduiuiinsdisufisuauadioadavs
LNANTABNDNATT LABUABLENAITILYNUNUAILLINNBSVIALOY (N-Dimensional Vector)
FaRuaniminudazaluenansiu nsdsudisumundendmetenasasUseuiiou
Tngpannuulalodvesusening 2 LInmesvesendns MNLONANITIEBLONANIAGIE AR
1N NmesTeNeNAITI 2 asviufuiouadn yuisdades alaluilliaziauin
(Haifeng Liu, Zheng Hu, Ahmad Mian, Hui Tian, Xuzhen Zhu., 2014) Tagn15inAIA214
wileuvaenans Feirsanalaleiainaunis

D-D

Similarity = C0S60 = NG

nen D @A wonaisidesnisinaimlnuaaieade, D As wondisiiigusigsniny
AaEAds, M Ao Swaumenvesifiuningluenais D waz D, d; @9 @1 TF*IDF 999
wenda?l I fiusingluenans D, d; #ie dn TFXIDF veswmensad § fivsingluenans D
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2.7 UIYMNYIVa9
INANSANWIAUAINIUIIEN

'
al v [y [ v =2

gV UNITIANISUNANFUNUS D923 8L A ILLDLAUN

[ U =2

L
Bsaununilodaaiuanusindnivesinfnwszdugaudne wuidnanuideifia
TndiAsstuunAnueside il

nuideRefuiiidefidmadeninuasdnsnfivesindnw

T. Hennig-Thurau, M.F. Langer k&g U. Hansen (2001) léivian1s3deieafuladedidl
ndnasanuasTninaveslndnwidvaniudne lasnani1sidenuin auliangdalu
UMINede (Trust) N153U3D9AUNINNITIAUTA19119n15AN T (Perceived Quality of
Educational Services) mia%fwmwmgﬁﬁ’umqmmaﬁﬁuwﬁwmé’a (Emotional Engagement
in Relationship to the University) uagni1sas1aalnugniuividivungvesdndnun
(Engagement in Relation to Student's Personal Aims) Jutlasedidisninanennuasinsnd
YostnAnwAvanIUANY

Viriya Taecharungroj (2014) lévinisiseifeaduiladefifidninaseanuasdnsnives
tndnwiiuuminends laevinsnwinguuestdade laud Jademesnunaninnisliusnig
(Services Quality) war Uadamsduauduius (Relationship Quality) Fsdadeniednu
ANNMNSIIUSMSUsENBUME AMNWYBIaaU (Instructor Quality) AMAINNITUTINTIY
YDIUYNINGIAE (Administration Quality) @0 1WA DNNIAIBAIN (Physical Environment)
an1nuwIndeunedsAu (Social Environment) Aaunmyeamiangms (Curriculum Quality) uag
Yadenenrunuduius (Relationship Quality) Usgneumis Anuianela (Satisfaction)
aulianalaluumiing e (Trust) AauduAl (Value) wagainusjssiulunisdnun
(Commitment) lngnan1533enudn nquuestadennninnisliuinis (Services Quality)
damaliind@nwuinainufianela (Satisfaction) Fafidn3nalaenssiuainuasindnives
SnAnw (Student’s Loyalty) uenainiipanudieneladdmadonmdnuvaivasdodosves
WTINende (Image and Reputation) 3ufidvdnaseninuasdndnfvestin@nynduiiu

Nak Gulid (2011) lévnsfinsdrulszaunianisnana (7Ps) fifldnsnasemusdns
Y03UNANYITEAUUTYYILY Tnenan1sidenuln Jaduaiudiulszaunianisnain (7Ps)
fiBvEnanerusnfvesindnmsyiulSyav FednuszsaunensnangunEnsusuaz
13713 (Product and Service Aspect) Wuiladeiiivinageianlunisnensaimmianels
V9tnANY (Satisfaction)

Sam Thomas (2011) Mévhnsimuuusiaeandalsedny (Empirical Model) iiewn
JaduddnswadenuinfvestnfAne) lngnani1s39ewuin aAuisnslavestindne,
(satisfaction) \Juilasendniifidvinasennudnivesindne wasdodeswoswmiine1de
(Reputation) dswaltauinduauiswelavesindnweme

nuieiieadestuonuidaunu

David Griol way José Manuel Molina, 2017 lévnn53dei3es Building Multi-Domain
Conversational Systems from Single Domain Resources Ingidun1s3aeiAgafiunsiamu
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sruuBsaununidnvarsesiudstloaiidiuuunansveuiss (Multi-Domain) wagsinis
Ansgsiazdnunyselealasiiisuifssfugiudeyavsuniduiinlinount (Context
Register) #9913 dasenanniinasldnssurunisnisniwieans (Linguistic Phenomena)
190191190 19715550875 (Natural Language Understanding: NLU) 3195995001580
Wiinfien (Part of Speech: POS) warldnsanaseddafn (Logistic Regression) Tnenansiae
wuhnmsmeufnuuiglisesiuusslnfidudouiubntos warinanisussdiuangliluud
agdu Ao 1) szuvanunsadilaganuduednei 2) ssuumeundudhederuiiannsadile
1a 3) gldsustemnuazainlunisiesvedeyaainssuu 4) ssuvaiuisalanauluiian
fmnzay 5) fldnusdamufianelalulszansamussszudluszdudinn

Keeley Crockett, Annabel Latham &g Nicola Whitton, 2017 lé’ﬁwmﬁﬁaﬁaa On
Predicting Learning Styles in Conversational Intelligent Tutoring Systems Using Fuzzy
Decision Trees IngLumsiduiisafumsimunszuunmsiFeuddmyanadmivinGeurio
dnAnwfiiiunruiuagngnssufiunneieiu senduasiivautuidod “OScAR-CITS”
Tnefidnwuziduszuunissouidiuyanaidaunuidanies (Conversational Intelligent
Tutoring System) Na1A® Lﬁuﬁzwﬁmmmmadﬁﬁu;EL’%EJuG’hEmmﬂﬁﬁiuﬁmﬁluiwdwmi
Sgun1saeu lnedn1snensalsukuumsiseuiveusazyana (Leaming Style) lngldinailn
suldindulawuunquiaie (Fuzzy Decision Trees) ¥il¥in15viunesULuuNIsSeus vt
avyAradiaLiug NNty

Eduardo M. Eisman, Maria Navarro agJuan Luis Castro, 2016 ié’ﬁwmﬁiﬁ’sjﬁ'm A
Multi-Agent Conversational System with Heterogeneous Data Sources Access Wunns
iausandnenssuszuuiignesnuuuazldauisatu Smartseller daiduszuuianis
f&nwauziludsiotaiiou (Virual Assistant) tianaudianuiiedfunissimirenidade
Tnesyuufidnuandunisaunuiuuunaissiuny (Multi-Agent Conversational) Liteidns
Lméﬁagaﬁwmﬂwma (Heterogeneous Data Sources Access) L gﬁu{ljaga (Databases)
Aulas (Websites) eaulnlad (Ontology) Tayauuiniaviedinuseaulail (Online Social
Network) Indtonans (Files) tofile (Application Programming Interface: API) wavdu 9
Tngnanis3denuin 86.63% wesdanuldiudmousgregndos dududauifeides
RAeadasiuiundado wu “vusaulnsdnrivesnnfeayls” vie “Surriendedold
o¢13ls” WWudu wazdmugldldinsaudanudiftioaioulinseunay 1wy “usnsnda
Msue” waginisausanuuenveuaitlifedestuimiide

Stergios Tegos, Stavros Demetriadis Lai¢ Anastasios Karakostas, 2015 lavinnside
309 Promoting Academically Productive Talk with Conversational Agent Interventions
in Collaborative Learning SettingsImmﬁumﬁ%’aé’wuéf’; LNUNITADULTIAUNUN
(Conversational Pedagogical Agents) Fa18un1snsaaduuseleaainunaunuivesiniFou
va1eAu wazvinisiasuvieaoaunsnunaunuiuuylaunind wiudiSouiinnusufu
dleviemilyidiga
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Chayan Chakrabarti Wa¢ George F. Luger, 2015 I§vihmsideides Arifidal Conversations
for Customer Service Chatter Bots: Architecture, Algorithms, and Evaluation Metrics
TnemAfeilfiauoanilnenssy surounarisnsUsiiuusmuenifliuinisgnd Ssnuide
Fanamldneneuudlatlgmanilisediowetmawn nefinsldnssuiunmmenwanans
(Linguistic Phenomena) iA111tU11a01915550%76 (Natural Language Understanding: NLU)
finsldwalulad@uuusin seulvlad w3e AaaAM (Corpus) kagltivAiANsmANRINELIA
(Latent Semantic Analysis)

Edward M. Latorre-Navarro &g John G. Harris, 2015 Igvin13dei3es An Intelligent
Natural Language Conversational System for Academic Advising Tagtdun1swaunsEuy
Tiusnvunthnulugiudsnnng Sodn nsdndeen Tneszuunslidmu3nwiivssay
arudnSalumsthluld shlisnnisaseguaznisdnianisinevesiin@nugatu essuy
aanarndunisliausnelagldssuuBsaunuinisnieisssueia n1sldnszuiunis
N9AEIAEAS (Linguistic Phenomena) fA1utd11an191555u91% (Natural Language
Understanding: NLU) s835unisiifuntinfien (Part of Speech: POS)
fn1sltmaluladduuuin eoulnlad wie AdstoAm (Corpus) Inuszuuliauutiugiluy
nslsiduSnufisesiu 80%

mATeiisadestunsiansansaunesanies

Catalin Maican &g Radu Lixandroiu, 2016 Tvhmsidaides A System Architecture
Based on Open Source Enterprise Content Management Systems for Supporting
Educational Institutions Iﬂ&JL‘UumimwLﬂmmaaﬂuamﬂmaﬂ'ﬁimuuwuwu'ﬁmﬁyuUms
ﬂmmsmamaaﬂﬂiﬁuuwﬂmuu,muLU@Lwaauuaquamuumﬁﬂﬂm \flosananunisAne
fdnudeyauazansaumasiuiuinniiinannisasu n153% wazmsudmsau Taedeya
wandmsiazduludmiauausiig 9 liegresuiu Sedndudedinsiaszifouuay
Fansteyasesazidunseunseuiiondnidssmsdouriviuresdoyauazarsaumaiions
Aavuluszuuneluld wiegslsfmuaatunsdnviuiwisldanunsalddiesuussan
Srnumnnluszuvansaune serdusuuudaiadusideniimnsaudmsunslémanis
Anwiwarnsuinaau luunanuetuiifeguszasdifenansfesslomivesnisdans
L‘ﬁa‘maﬂﬁﬂﬂumlmg (Enterprise Content Management: ECM) TuuSunesAnsng
Frudvnis TnensinaueUsznauludae 2 @y fil dauusninausuuianientunis
Fansifienesinsauinlng (Enterprise Content Management: ECM) uas oo snas
wuu@ailoatiuayunszuiunsinnig duiiaesiiauediuusznouvesszuunsianis
Hemesdnsvuialng (EMC System) waziiasnzdaadnenimves EMC #ldluaandu
nsAnwuennifuausuRniiefuaninenssusyuunsiamsiionesinsuuneig)
ffianuanuisadeslestuszuudu  Tuaatunis@nunld wazfinnsinavensdinw
Aerfunsldszuunsdamsidonesdnsvualnguuudaluumiinededifaualngves
Usemalsunile Jauansliifiufeusyansamuasanudfyrenisdanisdumeonans
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Shah Jahan Miah way Ahmad Zam Hariro Samsudin, 2017 1§vn153981509 EDRMS
for Academic Records Management: A Design Study in A Malaysian University 19 Vu
n9ifuiAsIfuszuunsdanisszideudeyanazienaisdidnnsedindnisivinisves
uinerdlunniade muidedliiuiassiumneiunsiansssdoudeyamamsfine
(Academic Records) waviiienadvafitisados (Relevant Digital Contents) lngtaqUu
uninedenarsuisldimendnsiansisinalnlunsianissudeuteyaniansinm
Ippgnelivseanaan nsihszuunsdnnsseidoutoya (Records Management Systems:
RMS) AifusavEnmanldlunisiansssdeudoyamdnnisiuasdesdinsuunuuion
LaznninnsivesnTIne1ds e ingUsrasduasnmsdnuifeluadsiifioosursniseonuuy
syuun1sdnntsszilsudeyanazionaisdannsetindviaivinis (EDRMS) luusum
uingndevesniaide saainnsfnuifelansadiluvssgndldvdoramuiusuusede
weluladfiieadosiomlvldluesdinsdu 4 Aifldnvareadrefuld

Brenda Scholtz, Andre Calitz way Ross Haupt, 2018 1avi1n1534% 1309 A Business
Intelligence Framework for Susta|nab|l|ty Information Management in Higher Education
Immmﬂiymmmmﬁﬂﬂmu fio NslauensaUgIRIsIRTeIiensiansansaumnADEis
F38u (the Sustainable BI Framework) ‘mmmiamiﬂisﬂuamuuqmﬂﬂmlmwm%u
Uszyndiszideuiansideaumansniseanuuy (Design Science Research Methodology:
DSR) thanldfunsd@nuaniugaudnuiveueninild fnsszydamuieatunsianis
Yoyafidsiu woy lauonsouuwIRgY]] uenndlimatausendussfadanies
wazyinsfigaiifiofudunsouumnAnfieaniuuiuannsmialduidgvnitanidugaudneg
wdyegiiafunisianistoyadidedu
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UNN 3
ASANIUUIY

Tumsiduiienauiszuunisinnisinfnwduiusdantesuunugiuvasnalulag

Welgyeyimeialaunaunuiedaiuauassninavesinfnwseruaaufdnyinaenadod

v a1 |

MU IngUiratAveIn1Tidy Usenaume 1) duasienladendwananiiuassninives
tnfnwluszdugandne 2) fauuvudassnmsdanisindnuduiussaasezuuiiugiu
veunaluladidslyidisiaauiaununiiednaiuaiiuasindnivesinfne
sedugaudne 3) senuuuantinenssusruunmsdanstnAnuduiussaaiesuuiiugin
veamaluladidelngfeeuisunuiiioiuanuasninivesind@nwmssfugaudne
4) aamw‘uLaL'«auﬁauwmuuﬁugmmmmﬂiuiaﬁL%ﬁ{]magﬁﬁm%’umsé’]’mmiﬁfﬂﬁﬂmé’mﬁuﬁ‘
Fandvrifleduaiumiuasindnvetndnuiszfugaudnel 5) Waurszuunisdanis
ﬁfﬂﬁﬂmé’uﬁuﬁ‘é’aa‘%ﬂwuﬁugmmaqmﬂiuia@L%QﬂngﬁﬁaaL@Lﬁ]uﬁawwﬁaduﬁmmm
dnAnfvestin@nwseaugaudne 6) Useiliuainuasindnavesindnwiainnisdnnis
‘ﬂfﬂﬁﬂmﬁmﬁuéé’aa‘%swuﬁugmﬁummmiuia@L%ﬂﬂﬁyﬁyﬂé’amawuﬁawm Faunay
fnqusrasduasnifedineasdndwiolui

3.1 tuil 1 duaszidadeiidmadeanuasinsnfvesindnuluseiugnung

3.2 Uil 2 Wawwuuhaesmsianistndnuduiussiaieruuiiuguveanalulad
L%ﬁ]iymﬁwLaLﬁ]uﬁawmLﬁ@ﬁ'ﬂLa%ummm%’ﬂﬁﬂaﬁumﬁfﬂﬁﬂwﬁizé’ﬁjQ@mﬁﬂm

33 fuil 3 aamm‘uamﬁmﬂﬂismzwmsé’mmsﬂ’ﬂﬁﬂmé’mﬁuﬁ‘é’m%zuuﬁugm
yoamaluladiBsliyanieienuisunuiiedduamiuasninfvesind@numsedugaudny

3.4 Guil 4 @aﬂLLUULaLﬁ]uﬁaummwﬁugmﬁuaaLW@IUI@@L%aﬂmmuﬂﬁﬂw§Uﬂ1i§mﬂﬁi
N o o

UnAnwduiusdaasevieduasunnuasindnavesdnfnumseaugaudng

v '
v A

3.5 Tufl 5 Waunszuun15InnIsinAnwduiusdaasesuuiugiuvesnalulad
Welgasigelauiaunuiiieduasunuassndnfavesinfdnwseaugaudne
3.6 Tul 6 Usziliunuassndnfuestndnyiainnisinnisiunfnwduiussaasezuu

1%

=) a a ¥ L3
NUFTUVBIN Alulagigst UEUNAIYLDLAUNAUNUN

3.1 tufl 1 FuaseitiedeiidemarannuasininfivesinAnunlussiugauine
msfudunmsidelufuiiumsitedefnuvuasmilade fidmadonuasinsnives
tndnulussdugaudne Tnen193duiiiunisfnundesedng (Empirical Study) ande
NSLUIUNNSITLLTIAUAIN (Qualitative Research) Uagn15398L39U3u100 (Qualitative
Research) dautseanidu 3 tumeu il
3.1.1 NMSANYILALIATIEABNENS
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A3ulavinn1sfinudeayannienans nauf wazaudeineitesning uteyaivinis
FEAUUIUIYIR 19U SciDirect, IEEE, Emerald wag Eric 1udu Ingsausiudayaiiietiun
[ L4 o vay v < ] v A v v daa a !
dupsgiuaziauintanasdilunseunazssiaundnifeiuladeniansnadeninu
sninfvesinfnulussivaaufne uwagldnaannisdueszideyadinandunuimaly
n1sduATIEiLuuIasaunisiaseaiugeave lansnareainuasindnfvesindny
luseAugANAn®YY AINING 3-1 wafMNUAANNATIVYBILAALIEUNIITENTNFIRUTLTE WS
VIRFIMUTUR F9913199 3-1

Emotional
Commitment

Perceived Quality
of Teaching Service

Reputation and
Image of University

Student Loyalty

Student
Satisfaction

Service
Quality

A 3-1 wuuaesaunsiassaialsamaiisvswanenuassning

voinAnwiluseaugaufne

M13199 3-1 auuAgIusEIenuduiusveswUsulsagdiluluuTaa B g

FUNRFIY HUNAFIUNTTIAY 314984

H1 n133usnenunImn1saeu (Perceived Quality | Henning-Thurau, Langer, &
of Teaching Service) d@iNan® AI1UAITAANA | Hansen (2001)
vaatunAnwilusedugaudnya (Student | lin & Tsai (2008)

Loyalty)

H2 N155U3ReAMAINNNTABY (Perceived Quality | Henning-Thurau, Langer, &
of Teaching Service) @K@ mm:q'u?uma Hansen (2001)
915ua! (Emotional Commitment) Heo & Lee (2016)
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FUNRFIY

FUNAFIUNTIAY

v a
21984

H3

AUafaiun19esuad (Emotional
Commitment) d3MaMAD AIINAITNANAVD
UnAnwiluseAuaau@ney (Student Loyalty)

Henning-Thurau, Langer, &
Hansen (2001)
Heo & Lee (2016)

Ha

AMAINYDIUTNNS (Service Quality) dINanD
Anuanelavesiindne (Student

Satisfaction)

Helgesen & Nesset (2007)
Rojas-Méndez, Vasquez-
Parraga, Kara, & Cerda-
Urrutia (2009)
Mahadzirah & Zainudin
(2009)

Ghonji, Khoshnodifar,
Hosseini, &
Mazloumzadeh (2015)
Chen (2016)
Farahmandian, Minavand,
& Afshardost, (2013)
Onditi & Wechuli (2017)
Taecharungroj (2014)

H5

ANuNanalavestn@nwl (Student
Satisfaction) @4HaMA8 AINUIISNANAVDI
UnfnwiluseAuaaudney (Student Loyalty)

Helgesen & Nesset (2007)
Rojas-Méndez, Vasquez-
Parraga, Kara, & Cerda-
Urrutia (2009)
Mahadzirah & Zainudin
(2009)

Ghonji, Khoshnodifar,
Hosseini, &
Mazloumzadeh (2015)
Chen (2016)
Taecharungroj (2014)
Thomas (2011)

Kheiry (2012)
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A15197 3-1 ()

dUNRFIU FUNAFIUNTIAY 31984
H6 Fodvawasnmdnvalvewninende Helgesen & Nesset (2007)
(Reputation and Image of University) Mahadzirah & Zainudin
dsnans ANsTnAnAvestndnyily (2009)
JEAUgANANY (Student Loyalty) Thomas (2011)
Kheiry (2012)

Taecharungroj (2014)

H7 AMNNUBIUINTG (Service quality) dawame | Mahadzirah & Zainudin
ANNsnAnAvestinAnwluseAuaaudny | (2009)

(Student Loyalty) Fabio Vinicius de Macedo
Bergamo et al. (2012)

a

NNTOULUIAAkazaNNAzIuUITegITelai N sAnyIkagsIuTIdILU TN
MAITDI AIRNNT1N 3-2

A1319% 3-2 uanalUsulakagsLUsdungANeIUea (Latent Variables and
Corresponding Observed Variables)

Latent Variables Observed Variables Sources

Perceived quality of | PT1 Iuﬁﬁﬁﬁﬁﬁﬁﬂwﬂlﬁﬁﬂﬁ‘izqmaﬁwﬁu Pieter Spooren &

teaching service ﬂﬁﬁauﬁﬁmﬂé’%’uasm%’mLam Wim Christiaens
PT2 fnmsdenlesseivifuseivdu q (2017)
PT3 919138 Aouamnsaussensiienly
PRt

PT4 Jaquazienaisusenaunisaoudl
UsgleaulunisAanwisieian

PT5 \fleduganiaifounisaeundatindnun
laSeuinsamuniua1aniavese1ansd
Heou

PT6 o19138lvAUInwnazdennlaleyn
AnetuluteitinisiFounisaou

PT7 lngsiutinAnwrdianuianaladunis
Weunsaeulusieivn

PT8 WnAnwlalseuiuinungseninemis
Seunsaeuluseiv
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Latent Variables

Observed Variables

Sources

Teaching Service

Perceived Quality of

PT9 s1eiviiilnasionsanyniglundngns

Pieter Spooren &
Wim Christiaens
(2017)

Emotional

Commitment

EC1 duidnuniiuiuuming de

EC2 SudAnuniuiunazdidng

EC3 sudanfiannugilafilddnu
uyAnedounisll

ECa Sudangillafild@nulundngnsiingg
FOAINABINTT

Henning-Thurau,
Langer, &
Hansen (2001)

Service Quality

SQ1 wWanthimseuliudniseeaiuiivila
SQ2 Wmihfanuganuaziiila
BIYLNRD

SQ3 Lﬁ’]’mﬁ’]ﬁiﬁﬁmiaﬂwgﬂéfaﬂajLﬁm
YORANAN

SQ4 UNINYIGETLINTAITNNAIUAIN
Uaoae

SQ5 W ANNSeiAEEAILEEAIN
LNEIND

SQ6 ﬁmay@ﬁw%’wmmwmmﬁﬂmﬁ
NG

SQ7 vieslfuRn1sARNIABI LAY
dumasiiiafisane

SQ8 W INgNdeiliuiiindewiioame
SQY UWINYAE

ATUNNDLNEIND

5010 Tassadrsfiugrunigluumineds
Iasunistngasnw

) Xb

ATNMUNYANAZAINNY

SQ11 wnAnendeiifesuisauazaan
ATUARILALEUNUINTS

SQ12 WrMing1aedinsiusnsAUsnT
Lazaaunu

USuugean
Annamderula &
Bellamkonda
(2012)
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AN519% 3-2 (A0)

Latent Variables Observed Variables Sources

Student Satisfaction | SS1 \AnAmuAuTE LTI EEUH UFuuseann
552 \inauitsnelafuumnineds e Taecharungroj
WgUAUAMNAIARTS (2014)
553 AnAuRswelafuunIne de e Helgesen &
Weuiugauad Nesset (2007)
ssa iinruiAndndulagnitldidndnuly
uInendouiell

Reputation and RI1 uvinendefideidounagiseniuny Taecharungroj

Image of University | RI2 univendefinindnwelsia (2014)

RI3 i Inenduiinndnuaivazdaideuiu
P39nluwInleAusan
RI3 i Inendeinndnuaivazdaidsadu

N3N tuaIsITUYY
Student Loyalty SL1 AauogINIhULNumINg aeuall Taecharungroj
TAwngverUIny (2014)

sL2 gauavatiuayuliiilounazauian
firsandn@nuunine douisd

SL3 ﬂmﬁﬂazmﬂﬁquwwiwawé’aLLmﬁL%quaﬂ
Tunypnady

sLa wmndeulUldinuizidondifinwily
syAnedounisll

3.1.2 Ussifiupsosdlodmiuasuniy
MNNTOULIAA aNLAgIUNNTITY waziuusdunadildsruy §ideldvinisiaun
\n3esiledviuaeuanunguiiegns Usznaufefuusudsaziuusdanaivianldaii
LUUARUAINSIUIY 37 To LiietlunsirdeunazUssiiuiaiesfledmiuaouniy
Toedlideamgdunn 5 v TaglfnasialunsUssdiudsdaufismsadation (Content
Validity Index: CVI) FsUsznauludng 4 sesfu (Yaghmale, 2003) il
syl 1 vanedia laenadas (Not Relevant)
seufl 2 el denadesunsdiu (Somewhat Relevant)
syl 3 el Aeudsaenades (Quite Relevant)
syl 4 vnefie fnnudenndas (Absolute Relevant)
MnturhnsUssiuisienuiiewnsadaden (Content Validity Index: CVI) (Polit
and Beck, 2006) freduiiauiisansaudaiienisiede (Item Content Validity Index: I-
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V) Tnglannduiugiisrvgiussilivamivaenadesdaidenluseiu 3 Aouinsaenndas
(Quite Relevant) way sedu 4 dAugenndss (Absolute relevant) Wit LAz
UG TMUR AsaunIsee il

I CVI—NC
- N

Tneft I — CVI Ao suilanuiiswnsadaiomaede, N, fo ai’wmw:{v?imsmaﬁ
Usziflunnudenadaadailenmlusysu 3 uay sedu 4 wihiiu, N @e aﬁ’wmu;ﬁﬁwm;
Vv

Tunsuszifiuniesiledmivasuny Iadinsadsuuudauaiufiuszneusesnys
usuazsuUsdunafithuldadswuuasunutiuUseneudedefauimun 37 4o wazyh
miﬂizLﬁuLLwaaummﬁaﬂéné’awglf?imsu’lzyﬁm’su 59U legnanisusziliuluvdaauny
Frofsdainufismsadaiiont (Content Validity Index: cvi) Tngldnsmiaanuiites
Faomasesede (tem Content Validity: I-CVI) wunAdrtinufsadaiomesinede
(-ovh Aildarnmisussiulaeiiemgymnvitueglu seduil 3 Aeudrsaonndes (Quite
re levant) Loy 33 @‘fuﬁ 4ﬁmmaa®ﬂé’aﬂ (Absolute relevant) Lagvinn1sniaviiai1y
mmmalﬁmLuammawuwmmmaﬂ (Average: S-CVI/Ave) Fufunismanadeduiiniig
Fisanssvaedouiietn Imsmmmummmmmqmmamsﬂma (I-CVI) U9uAazUauIm
NaTILAENSAEs LT mLe dsaunisaeluil

Y ICVI,

SCVI =
p

Tneft SCVI  fo saflauiisansadaiemisatuwuumaiade, YICVI e
NaTILvRIARTTANUTisInsadadomsede (-cv) vaunazde, P fa 31uiutafiany
Favism

3.1.3 Mstududalsedny

nM93dsinduuszrnsusznoulufetindnuszdugaudne nenisfinuadiuiy
yoenguioEweLuUIAAYesls swnw (T. Yamane, 1973) fisgfumnuidesiu Yevay 95
TunsalfidruruuszngiAundt 100,000 518 Wvuinswaungufeiuviniu 400 51g
Ingn1siumedeteyaldisnisduiiegdlagldninuinagdu (Probability Sampling) fae
n3duiegaLULUMATBTUADL (Multi-stage Sampling) iilalWldnguiog1sfiluduny
ylszrnTidudeunazaenndosiuanudesnmsnielditeulaidiin lnsusznauluse
N3guAIDg1LuUNgY (Cluster Random Sampling) kagn15dNBE19418 (Simple Random
Sampling) Favinisutanguesnidudiau 4 ngu Aewinisdudegianuudie lagnis



a4

wuengdy Usgneuludae naudl 1 nguamiinendeludiiiuvesdy 41udu 4 uminende
U Ine1duay 25 au SaunguunInerdeluiifuvesdy $1uau 100 AU ngudl 2 ngx
UNNINPNEYI1VAE I 4 UNINIEY UN1INIAERE 25 AU TIUNFUUNIINGIFYTIUAY)
$1uau 100 AU ngudl 3 ngu umAnerduimaluladsivuena $1uau 4 unine de
uvAnegdeay 25 AU unguumAnetdemaluladsivusna $1uru 100 AU ngudl 4 nax
UMINYIFUBNTU IIUIY 4 UWIINYY UNINEIREAE 25 AU TINNGUUNINGIRELENYY
$117u 100 AU uazdnifutoyadeiriosdonuuasuauiiianniu Tnefidemaniiusznou
TUfefudsdunn dauandlunisned 2 wazuvvasuanlduinsinuuuy 7 seéu (7-point
Likert-Scale) Usznaulusie “wiudiegneBa Strongly Agree”, “ifiugng Agree”, “Aaudna
WiuRae Somewhat Agree”, “iiuglgununans Neutral”, “Aeudnaliifiudls Somewhat
Disagree”, “lalifiuging Disagree”, “liiifiugneeagneds Strongly Disagree” ﬁ]’mﬁ?uﬂ’ﬁfaagaﬁ
Faivldluiinsevianuindedovesaiesiiossuninieisinmuaenadeniely
Tnefinnsananadulsyansaseuusiauwean (Cronbach’s Alpha Coefficient) fiunnnan
0.6 Feaglunamildls anduiirdoyafiimunisinnsanluaseaouanunsaddaseada
(Construct Validity) a18n153tas18e9AUsEnouLlegudu (Confirmatory Factor Analysis)
synindulsdaunauagianUsudaudagda WeRiarsanduduiidudsdanadlaiidy
29AUTENOUVBIRMILUTUNG wazyinsanduUsdauns Tagfiansanaindinvinisusulss
wuusaes (Modification Indices: M) 9ntduiileldtatousasiaiiiunasing asdgns
Aneiaunnddesahaiovssduilueafiduansituiuiiamuaenndastudeyaids
Uszdnd laeld3snisuszanaaieninudululdggn (Maximum Likelihood Estimation)
uagRansanannsmaaeuailaauals (Chi-square) daduadaiihuildlunsmaaeunne
a133Ualing (Goodness of Fit) AlAaLAITHURNS (Relative Chi-Square: CMID/DF) Andiasil
Jnsefuauaenndes (Goodness of Fit Index) kazduiisnvesdadoidsassvesdiud
WMABVDIN15UIzUNUAT (Root Mean Square Error of Approximation: RMSEA)

M1319% 3-3 FIUNFUAIBEITIRBURUUABUNNNTEBNTUANNALS N INAvetinAny)
lusgaugaudny

S189YBUNIINYAY AMUUUNANED

J ‘:‘ a o/ o o/ 4 o
HGEN] 1 Nﬂﬂ’JVIEJ']ﬁFﬂ‘L!ﬂ']ﬂ‘U‘UEJ\ﬁE 1UIU 100 AU

a o s
LN INYIAULNWASAEARNS 25
UMNINYNRLFISUAANS 25
LN INYIAUNALULATNTEIDUNATNTEUATNLD 25

UNNINYIRYAaUINT 25
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MeTeumInendy NN

nguil 2 uAne1deTasy S1uau 100 Ay
UNNINYIRYII VA AIUFTUN 25
UMY AUNs 25
UMINIRYINVAIYUATUNS 25
UM INERYIIVAUATATTITUINY 25
nguil 3 unAnendemaluladsvusaa $1uU 100 AU
W IngaemAlulagsvueasyys 25
uInedenAlulagsvaenagIsIugd 25
wIngsemalulagsvueanyiueen 25
wIngaemalulagsvueasnulnduns 25
nguil 4 amAnendeienyu 17U 100 AY
UNINY1H59En 25
UPTINIRENTINN 25
UNINIRENBNITAT N 25
UINIREATUNY 25

FINNNGUNININYEY 400

A1319% 3-4 Fudsulauazfiulsdungliigates (Latent Variables and Corresponding

Observed Variables)

AU I AUsaang
Latent Variables Observed Variables

1 q.
LbWAINUI

Sources

msuifenmuainms | PTL lusieduidnwildfinissyynadndly
Tsmsdunsaey | mseuiiimslasuogisdnion
(Perceived Quality of | PT2 Snmsidesleaseivifuseivdu q
Teaching Service) PT3 D136 apuanunsnusseneienly
3 AR

PT4 Tanuazienasusznaunisasull
Usglevdlumsfnuisedsn

PT5 fleAuannisieunisdeundaiindnu
LASeuinsamIuANAIAnIIe191315Y

HADU
Y

Pieter Spooren &
Wim Christiaens
(2017)
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AN519% 3-4 (s10)

R RIUAR

Latent Variables

AUsEN®
Observed Variables

LARINNN

Sources

PT6 913138 1uAUTnwaztiennladgm
ARntuluraefiTinsSounisaey

PT7 lnesanindnwdauianaladunis
Seunsaeulusigivn

PT8 WnAnw1lalSguiuinuiesening
nsunsaaulus1ei

PT9 e iianasemsanwniely
NANgNS

AN UN9DT U]
(Emotional

Commitment)

EC1 duidnyniuiuuming sy

EC2 5u§'§ﬂ;dﬂﬁuﬁwwwﬁﬁﬂm

EC3 Sudndmnugiflafilddnu
WIS

ECa 5u§'§ﬂgﬁ%ﬁ1éjﬁﬂwﬂwé'ﬂqmﬁmq
FOANUABINIT

Henning-Thurau,
Langer, &
Hansen (2001)

AMATNYBIUINT
(Service Quality)

SQ1 vthiindeulyiuinmsegaviuiivhile
5Q2 Wmthifianugniniaziila
YIRS

5Q3 Wwihiliusnseensgnéiadlaiie
YRANAN

SQ4 UMNINYIRLLINTNITNIAIUAIY
Uaoany

SQ5 unTinedeiidss g NazaIN
LNEND

SQ6 esayATinINeINTNINSANKT
TN

SQ7 visaUURn1seeNImoILAY
Bumasilaiiene

[ '
A I

SQ8 UNINYRLANUNANHDULNLINE
SQ9 WA IEALEEAINTING
NSUANELNEIND

5010 Tnssadsiugiunelumined

lasun1stUngasnwm

Uiuu§a1n
Annamderula &
Bellamkonda
(2012)
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I RIRTAR AaUsanm eIy
Latent Variables Observed Variables Sources
ARNINYBIUTNNS SQ11 winendedidednwiganuagain | USuusean

(Service Quality)

ANUNWILALFUNUINIT

Annamderula &

SQ12 unmveaeiinislituinisAuine | Bellamkonda

LRTEIUNIN (2012)
ANUTanelIves $S1 \RnAudute UL INESeuviel UFuuseann
1nAnw (Student ss2 apnufiewelafuuninends e Taecharungroj
Satisfaction) WisuiuauAIani (2014)

553 Aapufwelafunninends e Helgesen &

Wguiugaua Nesset (2007)
ssa 1imenFAndindulagnitldiddnuily
uInedeunieil
Yodvawavnmdnual | RI1 uninedefidedosnegnaenun Taecharungroj
YOIURINYAE RI2 unAnededinndnualii (2014)
(Reputation and RI3 uwiivendefinmdnvaluazdodenu
Image of University) | #¥3nTuwansauidn
RI3 uninedefinndnvaluasdodsadu
A53nluansnsoi
ANNRIINANFVDS SL1 AmegInIEwusimm e dounsil Taecharungroj
Tndnwilu THuAgvedUinw (2014)
JEAURANAN sL2 paazatuayuliiiounazauin

(Student Loyalty)

firsandrfnuamninendowsi

SL3 ﬂmﬁﬂ%vjmﬁﬂwﬁwmﬁaLwiaﬁl,%amﬂ
THuiyanadu

sLa mndeululagunasidendifinulu
sy ne Sl

a P P a v ) ) o A
1NAN5197 3-4 LeTN15AS 19 UUADUAINNUTENDUAIEAILUTWEILAEAILUTAULNAT

tanldadranvuasvonudulsenoudiededaiuionun 37 4o uazriinisUsziiiu
wuuaeUnLAIna MBI deIvE I 5 i Tnenansussiuuuuasuauesyiaany
Wieemsaudailan (Content Validity Index: cVI) Tngldmsmanuiisadailoniasssede
(Item Content Validity: I-CVI) wustlauisadailonasssiede (-cvi) Aldaannns
Ussifiulnefidervianiu 08 ynde wag drdmnuilswsadaioniaduuuumanais
(Average: S-CVI/Ave) fifnwinfu 0.96 sauandlumsteit 3-6 Jsagulding@emgiunsaiu
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! A v X Aa a' a & & ° & v
'3']LLU‘Uﬁ@UQ']ﬂJ‘VlaT]\TGUUUNﬂ'T]NL‘VlENWiQLGZNLu@‘VﬁLu@‘Vi']LLa3&']3J']5ﬂu’]1ﬂ16ﬂUﬂ'ﬁLﬂ‘UsU@3{!a

solula

A1999 3-5 Ardvilanuieansaaailonn (Content Validity Index Score)

IR RIUAR

Latent Variables

AUSEING
Observed Variables

faufinnudies
Bailomn
AT9919%00

ltem Content

Validity Index:

EC4 duidngiilanladnwilundngnsnnsesie
AUABDINTG

[-CVI

msuifenmunin | PT1 lusiedvidnunlafinisssynadwslunns 1.0
nslidnssnu | Fousiienslésueeedion
QUERRY PT2 fnmsdenlsseivfuseivdu q 1.0
(Perceived PT3 9197138 @anuaunsnussensiiionily 0.8
Quality of 183110
Teaching Service) | PT4 Januagianansusenaunisaeuiiusslos 1.0

Tuns@nwseiv

PT5 iloAugnniaiounisasundadndnw |y 1.0

SYUINTINIUANUAIAN IV T ABY

PT6 0191581 AUS nwnardsuilatlgymd 1.0

AntulutaeiifinisFeunisaey

PT7 lngsautinAnwilindnuiianaladunisiseu 1.0

nsaeulusgivn

PT8 HnAnw lMSeusuINUNgsEnIanIsseunIs 0.8

aaulusgin

PT9 Teduiiinaionisinuiniglundngns 1.0
AIsaEiug EC1 duidngniiuiuumingnde 1.0
915ual FC2 SudAnuniusunazdidng 1.0
(Emotional FC3 duidnflaunilaild@nuumiine e 1.0
Commitment) uvisil 1.0
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R RIUAR

Latent Variables

AUSEING
Observed Variables

fufinnnudios
Badlom
AT99190D

ltem Content

Validity Index:

I-CVI
ANNMYRIUIMS | SQ1 Wmihfinfesiliuinsedieriuiiviule 1.0
(Service Quality) | SQ2 WWmthidianugnwuazifslataemie 0.8
SQ3 Lﬁ’]’mﬁ’]ﬁiﬁﬁmiaﬂwgﬂﬁaﬂﬂLﬁm 1.0
YORANEN
SQ4 UNINYIABTUINTNITNIATUAIN 0.8
Uaaade 1.0
SQ5 WnAnendeiieusauaznInLime 1.0
SQ6 ﬁamymﬁm%’wmmwmmiﬁﬂmﬁﬁmwa 1.0
SQ7 WesUfURnsneufiunesiazdumnasiin
NG 0.8
SQ8 W INgdeiliuiiinrewiisame 0.8
SQ9 W ANeNSBTiAESILIEANNATAINN
ASUANELNEIND 0.8
5010 Tnssasnsiugiunelusminedylas
M3UNFe3N 1.0
SQ11 wunAnendeiiesuisauaznIndu
ARLaTdUNUINTg 1.0
SQ12 WrMIvedeinsiusnsAUSnwILaY
g@ouny
aufanelaves | SS1 RnALEUTeUNWINEISouAaE 1.0
Tndne (Student | 552 inAufisneladuuminends Wofeuiv 1.0
Satisfaction) AUAIANI
553 Anauanslafunniiveds Wewlsuiu 1.0
AAUAR
ssa ifnamnu3Fndnaulagnitleitrdnunly 1.0

LMINYIF LA
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AN519% 3-5 (71)

IR RIUAR

Latent Variables

AUSEING
Observed Variables

faufinnudies
Bailomn
AT9919%00

ltem Content

Validity Index:

q

LN INYIF LA

I-CVI
A o a v ad o |
RGN RI1 UM1INYIQBUTBLFINIBYNYI1IUIU 1.0
AMNENBAITOY RI2 U1 INenasinInanwalig 1.0
a [y a v [ 3 A d Id Ay
NN RI3 umInendeiinmanualiazdeidgadunian 1.0
(Reputation and | TuwindeAuian
a v a [ 4 A = 1J Avo
Image of RI4 umninendeiinmanualiardeideadunsan 1.0
University) Tuansseuau
ANNRIINANFAVEY | SL1 AEYINLRUEUNINGTELATILALT 1.0
dnAnwlu YoAUIAW
'y = o v Yo a
JLAUYAUANTN SL2 me\]zau‘uauuimwauuazﬂugﬁmwmim 1.0
(Student Loyalty) | (1ANMINNINYIRBUAST
SL3 Aauinagy it e Ing1aewistileuintin 1.0
UAARDY
sLa ymndeulUldnmunazidenid@nuily 1.0

v a a d’lj gj v ! a ' o
WHNULUE: ATUATIUNGIATILYILUDWIVNRUULUUNIANRGY (Average: S-CVI/Ave) im1au

0.96

LNAINITNANTUIVBULATDIAL UL RASNBITIUNSHUANE AUUAL) 7 SEAU J9RD9

AMNUAAIUNINNVDITUATAATY Rai)

AUNINVDIDUNTNATU

= (AZUUUGIEA — ATWUUAER) / T1UIUTY

= (7-1)/7

= 86
ﬂgLL'L!'L!LQgEJ AIMURKRUY
1.000-1.856 Tyifusaeetads (Strongly Disagree)
1.857-2.713 laliusig (Disagree)
2.714-3.570 Aautnsldiiume (Somewhat Disagree)
3.571-4.427 WiuseU1unats (Neutral)
4.428-5.284 ARUT1LALRAI8 (Somewhat Agree)
5.285-6.142 Wiusy (Agree)
6.143-7.000 Wiugheeg138s (Strongly Agree)
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AU TRl . N
ALUITAWNR . v o
Latent ARaY | S.D. | STAUAMULAU
Observed Variables
Variables
QRERITFAN PT1 lusedndidnwilaiines | 632 | 1.192 | iiuseedreds
AAINNNS seywadwslunisiFousians
Tusmsmu | lasusgnsdalau
nsdou PT2 finsidenlossnedvidu | 629 |1.215| usieegeds
(Perceived 518399 9
Quiality of PT3 ®19158Ka@auanunsa | 631 | 1.142 a9
Teaching ussenerbomlusednlaa
Service) PT4 Januavianans 6.11 | 1.174 WiuAae
Usgneaunisaeuiiusyleviily
AIANEITI8U
PTS5 loAuganisiiounisaou | 604 | 1.174 WUsY
wardnAnwlaseuinsaniy
ANUANANIIVDIDNN TR AR
PT6 919158l AUTnwnas | 617 | 1.162 | usieegieds
Froudlalmiiedulugaed
Ansiseunsaou
PT7 Wnesaudn@nurfimudie | 618 | 1.124 | usieeteds
waladunisiseunisasulu
87390
PT8 WnfinwlaSeudunune | 622 | 1.162 a9
ENIN9NIsLsgun1sasuly
787391
PT9 s1edvianasionsinen | 632 | 1.049 | hugheeteba
melunangns
Psjasiuns | EC1 duddngniuify 6.02 | .951 AU
91538 UANINENY 5.96 | 1.005 WAL
(Emotional EC2 duidngnitufunnd 598 | .951 AU
Commitment) | Ainwl
EC3 Sudaniiannugilaiile 6.00 | 999 Allet

AnwumIngqeuisil
EC4 duidngitlanladnuily
VANGATTINTIHDANNABINTT
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AN519% 3-6 (71)

SQ12 WMINeaeiinig
TrusniseUsnwwazaasunny

Aanusuelg . .
Latent s Anade | SD. | sEAuAMaiiv
Observed Variables
Variables
AuAMeY | SQ1 WmihfimFenliuinig 632 |1.192| (iushoogsde
USAS (Service | pgnaviuiiviule

Quality) | SQ2 Wmihiiflanugnmuay | 602 | 835 WAUsY
Walladhewmde
5Q3 Wmthilliuiniset 598 | .951 WiNRY
gndasliiiintoranane
SQ4 WINYNRBTUINTAS 6.11 | 1.174 WiRe
NIAuANNUaenY
SQ5 wAInendeiidssune 6.04 | 1.174 WiRe
ANUELAINLNEINS
SQ6 VipdAANNININTNI 595 | .849 Wuse
AsAnWTLiEaNe
SQ7 viesUfjuRn1sAeNmes | 6.02 | 951 s
wardumesiiniieane
SQ8 W I deiliuiiinreu 6.02 | .855 WiuRe
NERIG
Q9 wnAneSeiiassungy 631 | 1.142 | huseeteds
AYILEZAINNIINITUINE
Wlgane 6.01 | .821 WiuRe
5010 Taseasefiugiuniely
wnnendelasunisungesnw | 596 | 1.005 WUsY
SQ11 unAnendeiaeeue
ANUALAINATUNRILAY
dunuiniy 629 |1.215| huseeteds
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AU TRl Y Y
e INIFNRIG .4 o <
Latent ANRAY | S.D. | ISTAUAMNLAU
Observed Variables
Variables
aufianela | SS1 A dureu 6.04 | .945 WileeY
VYOITNANEN uInendeunedl
(Student 552 Wapuiianelaiu 595 | 1.001 \IuAY
Satisfaction) | wninende Weisutiuaiy
AAIY
553 AN we Ay 598 | .951 Wilge
1 Inede Weideuiugauad
554 \nenuiAndindulagnii 6.00 | .999 WAUGY
Igddnuluamine deunedl
Jordeauay RI1 uninendeiideidosn 6.02 | .944 Wilee
AMANYAlIeY | 9819eIUI
NS RI2 uvinendefinmdnualdia | 596 | .999 Wilee
(Reputation RI3 U ineasinwaneol 599 | .941 Wil
and Image of | uazdeidsadufizdnluninig
University) AUIIN 601 | 995 WAUGE
RI4 U Ineasinwaneol
wazdeidsaduinsanly
A5
ANNAINANA | SL1 AsueeInIziugii 6.01 | .786 Wuse
vosindnuilu | swvninendowisilviungiive
sEAUgANANYT | ANUINW
(Student sL2 aaazafuayuliilounas | 612 | 736 | iiusgegiebs
Loyalty) AUIINRITUNIAN W
uInedeuneil
SL3 gasinagnafiaminetds | 614 | 736 | ihusheetnads
uwisiliBsuanliudypaadu
sLa vindeuldldamuiaziden | 615 | 757 | ihwsheetnads

AN LN INedewiedl
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A157197 3-7 AAuWeNuYesLuUaaUn1N (Reliability)

UUAMUITHINA Anduuszans AABUTIUD
fianUsuels Number of waann 3uun Corrected
Latent Variables Observed Cronbach’s Alpha item Total
Variables Coefficient Correlation
nssustenmnIw 9 948 682 014 .847
N5lAUIAIIAIUNTT
dou
(Perceived Quality
of Teaching
Service)
R IVEN 4 886 718 14786
915ual
(Emotional
commitment)
AMATNYBIUINS 12 796 139 914 .660

(Service quality)
AMUNaNalaved il 880 712 99 .773
UnAN® (Student

Satisfaction)
RIGENIGE il 885 721 94 .786
ANANWAIVD

UANINYIRY
(Reputation and
Image of

University)

ANISNANATD 4 819 736 94 .786
HnAnwilu
JEAURANAN
(Student Loyalty)

211015797 3-6 LanaA1AITeiuYeLUUAR VAN NUTIRYTEIuIdIuUN
(Corrected item Total Correlation) vasdanuiifuguusdanaluusazdodiafaud
682 @9 847 uanaiuvvasuanuusazdedadvisuradiuuneglunueiia snifude
Aanuiidusuusdanalute SQ2 SQ6 SQ8 uaz SQ10 AfAdvTisurasuunegluinmsi
fion Ao .176 139 .254 uag 161 suddy
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fakus

U
AkUs
danm

Kaiser-
Meyer-Olkin
(KMO)

Bartlett’s Test of Sphericity

Chi-Square df

p

QRERITFAN
AATINNS
THUSASAUNNT
aou

(Perceived
Quiality of
Teaching

Service)

9

.880

4249.348 36

.000

AN
91538
(Emotional

Commitment)

.834

873.306 6

.000

ﬂMﬂ']WsU@ﬂ
U3n13 (Service
Quality)

12

823

2062.440 66

.000

AMUNInela
YBIUNANY
(Student

Satisfaction)

835

825.605 6

.000

Fodeuas
ANANWAIVBY
UUINY8E
(Reputation
and Image of

University)

.834

867.010 6

.000

ANNAISAANG
YpaunAnw b
FEAURANANY
(Student
Loyalty)

.805

530.873 6

.000
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INANSNT 3-7 WARIHANIIATIVABUALENTUS VI IUUTTuNATa LU T U IUs AL
flnuladratAves Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of Sphericity F9145n
Anunzanvestoyalunisiiaszsitads Tnefi1adn KMO Wurdulssavsiiarog
5¥1979 0 89 1 1A1adA KMO 11lnd 0 wansanduuslafinnuduiusiu wsaninaadn
KMO 1ilnd 1 wansdnfudsiiauduusiu Tneiluldfiansaniinisimsizitdade
mnzanfudeyaidedadi KMO > 0.5 uazAadAd miunismaaevaLLfg e adAves
Bartlett’s Test of Sphericity 1Jun15ia1sanIndnlsdunaureinfinuduiusiu e 1
Jumdndiendnual (Identity Matrix) Inefiansanaindn p-value minsnndn 0.05 wanain
Ldilumsndiendnwal (Identity Matrix) Wagn1ngendn 0.05 wana3 Aauusnnaaludl
AUduTUSIY e Wuunsndionanwal (dentity Matrix) wazldaisiunldlunisimsgi
Jade Tnenanisasiaaeuanuduiusvesiudsdunniimain KMO egiisyfuiinnin 0.8
Pl uazdulsusiiinruduiusfulneflilduamindiendnual ddutoyanindiuls
dunavndmnganlunisiinszidads vie anunsuddasiasiwely

VRIINATIIERUANLALTUS ST sHunauE {I38lavinnisnsiaaeununss
Blassaivesnuudassmsiadinysudasia ieufuusuuudiassvosudayfauuslid
Aamngauneuiiaziluinssiaunsideaseadiaiely Tnenanislasizianunss
Badasadwesulslusiazuuusiaesdineasdondsil

1. UUIaeemsInmUInITsuIAMAINNITUSINSAN UM SEOU



FELITTTI

Chi-Square = 1322.651, df = 27,
p = .000, CMIN/DF = 48.987, GFl = .560, RMSEA = .347

A 3-2 LUUTIaeInTInmkUINsTuIAMAINAITUSNISITUN AR URauUTUUT
wuuUdnaes

57
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Chi-Square = 5.698, df = 2,
p = .058, CMIN/DF = 2,849, GFI = .993, RMSEA = .068

AN 3-3 LUUTIARINITIAMLUINTTUIAMAINNITUINISAUNNTARUNAUTUUT
WUUIIaDS

2. WUUdaaM sindiwlsausjaiunisensunl

1999

Chi-Square = 5.093, df = 2,
p = .078, CMIN/DF = 2.546, GFl = .994, RMSEA = .062

A 3-4 LUUTIaeINTIRMLUINMSTTUIAMAINNITUSNSAUNTARY
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3. LUU180INTINAIUUIAUNINYBIUIANT

N

sq1 |

sa2 h

sq3 h

sg4

sgs

sqg6 05
31
sq7 10 3

sq8 «

sq9

sqi0

sqi1

ITTTITITITT T

sq12

Chi-Square = 830.019, df = 54,
p = .000, CMIN/DF = 15.371, GFl = .733, RMSEA = .190

A9 3-5 wuunaeInTindaklsAunMYesUINsneuUSuUTHUUINaeY
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Chi-Square = 4.715, df = 5,
p =.452, CMIN/DF = .943, GFI = .995, RMSEA = .000

Aw# 3-6 wuuaesNsindikUsaunmIeIuINIaIUsuUIIUUIIAes

4. LUUIARINITIaaUsANuRanelavainAnen

TT17

Chi-Square = 2.238, df = 2,
p =.327, CMIN/DF = 1.119, GFl = .997, RMSEA = .017

AN 3-7 LUUI@aRINSIasmUsAURanelavesln@ne



61

5. LUUINABINTINNILUTANUTIVBLE LA NN NEAVBIUNINGSY

70

1

n3

0000

Chi-Square = 4.870, df = 2,
p =.088, CMIN/DF = 2.435, GFl = .994, RMSEA = .060

AN 3-8 LUUIABINITINAIBUTANULTDLELIATAINANEAIVDINTINe1aY

6. WUUTIABINTINFILUIAINUAISNANAVBIUNANEN

62

”
54 79
si2 74
51 71
5 |
45
si4

Chi-Square = .892, df = 2,
p = .640, CMIN/DF = .446, GFI = .999, RMSEA = .000

AN 3-9  LUUINEDINITINAILUTAINUIISNANAVDIUNFANEN
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3.2 Yuil 2 WauuuusiaasnisdanisinAnuduiussniesuuiugruvaunalulad
BellydeenuisunuiiedasiuannuasindnavasinAnunsziugaufne

Huszozdigiteldinsevuumannisianistndnviduiuidaniosuuiiuguves
walulafidedngeeenuisumniiioduaiumimasninfvesindnussiugandnu anld
‘Lumsﬁmmmei’waaqms'{T@ﬂ'1iﬂfﬂﬁﬂmé’uﬁuﬁ‘é'ﬁ]a%azuuﬁyugmsuaaLwﬂIuIaQ‘L%QﬂigigﬁwLa
uiauniodaasimNsinsnAvestindnmszdiugaunu Tasuuudrasuansluguuuy
yosuuuitassiildyani (Value Chain Model) ilouansfis 1) ssdUsznouvesianssumdn
(Primary Value Activities) e nM153aNSUAANWALINUS (Student Relationship Management:
SRM) fisznaudie msdansdndnuduiusidanagns (Strategic SRM) nMsdnnisnAn
fuiusaUuRns (Operational SRM) MsaNSNANYFURUSITIRIIEY (Analytical SRM)
Lag N139nNsUNANWIFNRUGITI5udle (Collaborative SRM) 2) aaAUsenauvasfanssy
atuayu (Support Value Activities) Useneauludtsdiusoussarugldidsaunun
(Conversational User Interface: CUDwagztvnalulad i@ sty (Cognitive Technology: CT)
Tnawaluladidstgausznauluaie oluiaunun (Conversational Agent) Lag N1SIANTT
dsauInAdansey (Intelligent Information Management: IM) kay 3) 89AUTEABUAINY
IATeumensudedu (Competitive Advantage) fie AuassninAvestinAnwiseAugaudny
(Higher Education Student’s Loyalty) iusznauludiae AMNINNITIAUTAISAIUNNTAR Y
(Perceived Quality of Teaching Services) LLazﬂmmwmsiﬁU%ms (Service Quality) 1ot Wiodawa
Tiin@nwiAaauiianela (Satisfaction) Aaasjssiuideensual (Emotional Commitment)
Fodvawarnmdnuwalfinvesesanufny (Reputation and Image of Acadernic Institution)
Fanmil 3-10

l@ Student Relationship Management: SRM

. Perceived
3 e ) ) : e Quality
':‘P Srategic L4, Operational ;JE Analytical 4 Qollaborative UEY S s
E =Y &=z =% SRV > SRV S
SRM ision Sudent Services Sudent Identify
Value Proposition i .
=i~ BEmotional
SRV Strategy Student Differentiate opment 5 CD"“I’(")F"E”‘
Teaching Services u !
Sudent Life Gycle %‘
Sudirn]tall:t;r;follo 3>. =5 Sorvice
SRV Metric Student Supporting v Netov\;rk . » Quality
Services Valued Sudent %
Sudent Retention Experience g
@B [Ela Sudent
. * Satisfaction
';l] Conversational User Interface: CUI
gﬁ:l Cognitive Technolo Reputation
\ g 9y 1 and
g ) ) /gﬁ,} Intelligent Information Image of
Qonversational Agent: CA g {:;.: Management: IIM University

= ° @ = v U fu A & N a
AN 3-10 wuudnaeansianstnAnwduiusdaaieruuiugiuveanaluladiBalayan
MmgpUYEUNULIRdNASIANSNANAYRITNAN W SEAURANAN
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fidevinnsadiandesiiodmiunisussifiufusesnuusiasdldyaaiildimuniy
waginsTamnuiisadailonn (Content Validity Index: CVI) Tnefiermnay $1uau 5 vy
Tnoinsesilofldlunmsusuifiuiusesuvudassldyarldszfunseensu vie mawiude
(Level of Agreement) luu 5 5¥#U (5 point-Likert Scale) (Likert, 1932) et
5 Wiusgag1aun (Strongly agree)
4 \Wiumen (Agree)
3 Wiumeuunans (Neutral)
2 laliuse (Disagree)
1 LiluAusgeg1aunn (Strongly disagree)
Mndufiteliiuuusiasinsianisindnudiusteioruuiiuguveanalulad
L%aﬂﬁyzyﬁwLaLauﬁawmL‘ﬁ@ﬁ'qLa'%ummm%’ﬂﬁﬂﬁmaaﬁfﬂﬁﬂmssﬁuqmuﬁﬂ‘mLLagLﬂ%qﬁa
Uspidiususeauuusaosiinamundulideny finsunussduiusesuudassiiiamiy
Tnefidoinamsognssnandildlunisusyiiuiusosuvuiasaduyanadidoimadildsu
msveniunieLdudidnvquesesdnsduindn wieildsiamienuiiamndede
Tnesuaudidegvdedvsinadifivinsaniu asavegssning 17-33 viu wazsiuou
fidenmyvienssnandiarstmunfuard sxvilinsasunaannsnddnlulundana
nilvlildfanumistuned Feiwiuvesidomgmieinsinandesinalasaswiodns
AmNAIALAAUYBITBYATIIzINATUNANTITY Fan3nadt 3-8

M13199 3-9 NI TUTTIANUARIAIATEUTBITRYA

Suuidervisy AAMUAIALATEY dasAnuaaaAFoud
(Panel Size) (Error Reduction) anag (Net Change)

1-5 1.20-0.70 0.50

5-9 0.70 - 0.58 0.12

9-13 0.58 - 0.54 0.04
13-17 0.54 - 0.50 0.04
17-21 0.50 - 0.48 0.02
21-25 0.48 - 0.46 0.02
25-29 0.46 - 0.44 0.02
29 - 33 0.44 - 0.43 0.01

31984 571funs Aadany. M3ideuarinsgiideyanisadinie SPSS war AMOS. NuATd
17 e euauanslydatiuaoniuouns, 2560.
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FansUsuidufusesuuudiansnisdanisindnuduiussaasesuuiiugiunes
welulaBiladaygieoelausiaunuiiedaauauasinfnfvosindnuszdugaudnw
T Fervaduiu 17 v dmsunmsiinnsaniusesuvudasalagldnmsussidunuudum
uAnnnguidIngiiemsiasginsaifuszneufie Aads (Mean) drutdosuy
11M 557U (Standard Deviation: S.D.) fis8g1u (Median) Afidesgninanialng (Inter-
Quartile Range: IR) wavaudeauuniolng (Quartile Deviation: Q.D.) MRS 3-9

A1919% 3-10 AradanaznIslanaduyuAndAylun1sAne (Statistics and Definition

of Consensus in key Studies)

AENR AUVUNEVIIAUNINA 314989
(Statistics) (Definition of Consensus) (Reference)

ARfy (Mean)

4.50 - 5.00 AN Tmaiusietiann Best, J. W., 1981

3.50 - 4.49 AN Temaiuseann

2.50 - 3.49 AN emaiuseUunang

1.50 - 2.49 naudiTermaliiiiudhe

1.00 - 1.49 naudBsmg laifiufeogisunn

583U (Median)

> 4.00 ndufidervgliseduainud1dyge | Ab Latif R, Dahlan
(High Level of Important) n3ndlanida | A, Ab Mulud Z, Mat
Dululeiga Nor MZ., 2017

< 3.50 nduidervgldseduaiiudAgysn
(Low Level of Important) #3adilana
Fululein

grudsauunnsgu

(Standard

Deviation: S.D.)

0.00 - 1.00 nquiidervgiianuifivaonndesiugs | Johannes I. F.
(High Consensus) Henning & Henry

1.01 - 1.49 ﬂfjm:ﬂ,%m%mﬁmmLﬁuaamé’aqﬁumu Jordaan., 2016
N8 (Moderate Consensus)

1.50 - 2.00 naufdsIvaianudiiuasnadesiui
(Low Consensus)

> 2.00 nquiidervgiianudiullaenndesiu
Urunang (Without Consensus)
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A15197 3-10 (5i0)

ANEDR AUNNIYVDIAUNIUR 9149949
(Statistics) (Definition of Consensus) (Reference)
NaesERIeAaingd

(Inter-Quartile

Range: IR)
0.0 - 1.00 nguiidevgiianuifiuaonndestugs | Saedah Siraj, &
(High Consensus) Azdalila Ali., 2008
1.01 - 1.99 naufidemaiianuiiaenadesiuuiu
N8 (Moderate Consensus)
> 2.00 nquiidervgiianudiuliaenndesiu
(Without Consensus)
drudsauunialngd

(Quartile Deviation:

Q.D.)

0.00 - 0.50 nquiidevgiianuifiuaenndesiugs | Soon Fook Fong,
(High Consensus) Pei Eng Ch’ng, Fei

0.51 - 1.00 ﬂ&jmﬂﬁimmmﬁmmLﬁuaamé’aaﬁ’uﬂm Ping Por., 2013
na19 (Moderate Consensus)

> 1.00 naufdeIvaianadiuliaenndosty

(Without Consensus)

3.3 2uil 3 nrsnaaarleenssussuunisdanisnAnerdunussaRsusuNNUgIUYD §
walulagigadygrdlgnuiaunuinedasaiuninuasininfvesinAnwszaugaudne

'
a Ya v

Jussezngidelamhuuudiasddyaivesnisianisindnumduiussaaiosuuiugu

Y
a

vaunaluladidsdygidisionuiaununfioduasuninuasindniveaindnun
sydugaunuiiiiantuuaziiunsiusesuuuiaedlaefdermyuinuiandnens
'ﬁz‘uumi%’]’mmsﬁﬂﬁﬂmé’uﬁuﬁ‘é’m%azuuﬁugmmaqwquIaﬁL%qﬂagfg']é’amawuﬁawm
iiodaiaiunnuasindnivestindnuisedugaudnet Tasn1sdansigriesdusznauyes

a0NUneNISUSTUUANSAN®IUIINNYITDINULBLAUNEUNUN AIR1519N 3-10
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A15199 3-11 NANNSAWATITITBIAUTLNBUVDUDLIUNFUNUN

(o)
— 0
o R | 3 N
o - N o N
« 5 N N
¢ _5 - © — 8
23Adsznay © o 4 © !
4+ m v Y =
(Components) v B v . ©
= > S ] ]
P G} (0] Q
9 .
© S 0} v 3
© 4{3 E © -
c Py © Q (o]
© c O (© (0
= v z a T
dausiauszaugléilsaunun (Conversational User Interface)
WaUNALATUNTEITBAN (Messaging V4 v v v v
Application)
nsysanMsdiuimununMsaunula J v |V v v
(Integration with Conversational Agent)
fanun1saUNUT (Conversational Agent)
NM5UTEANANIWSIINYA (Natural v v |V v v
Language Processing: NLP)
N151AN1535191A (Natural Language v v |V V4 V4
Understanding: NLU)
nsaiaeuiinnaula (Entity Extraction) v v v
NMSIUALRAUILALUTUN (Intents and Vv Vv Vv v v
Context Matching)
NM3InN139eANaunNUT (Dialog v v |V v v
Management)
NN3FEIVOITINUAITAUVUINILLTUEA v N4
(Agent Communication via Web Hook)
1A1519N 3-10 LansesAUsEnoUTRdalausidaunuInd1fguazidudiunilsves

A01UMENTSUTTUUNITIANITUNANWEUN USRS L UU

1%
&

NUgIUVBLNA

lulagidelayginaee

wuaunun I9elmiesdusznauvetelaunaunuInduaseilanaunaIuiun1sInng
arsaunAaasey (Intelligent Information Management: IIM) ATULUINNUDIFNIANLND

N15INNTANTAUNALAZ NN (Association for Information and Image Management : AlIM)

(John Mancini., 2014) tWeWauraa1dnenssussuunsinnisunfnwidunussansosuu
Wugnuvennalulad@slyyimgeauiaunuiieduasuauassninfvesinAnw

JEAURAUANY AININT 3-11
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Cognitive Technology

Ut C fonal Convarsational Agent Web Inteiligent Information
User Interface Hook Management: [IM
@ @ 2 | B
Stastent
[EINTe G Parameten l '"3
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The Model of Intelligent Student Relationship Management based on Cognitive
Technology with Conversational Agent and Intelligent Information Management
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Hudwigldazaununduienuiaumnls nsduseussanugliifeaununiidnuasduuey
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waladulay (LINE Application) weundindumlaymaiaisuiass (Facebook Messenger) 1u
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ogmilmuiielauviaumnitlannuesld

a3FUsENoUTl 2.2 M3danisansaumasandes (ntelligent Information Management:
IM) WHuduvesnsinnsteyauazienatsvesaoiuaaudneg saudanstiuinismng 9 ves
anugaudnumiidmualy Taeuszneuluse 1) msdamsansaumenisinnns (Academic
Information Management) Aaszuudmsun1sindmseUSulTadeyavesanituanudns
Tnenstindieusuussdeyail thanwedliieluiaunnagldsudoyafiusuusdign
ag9daluilf 2) msduglugadmiunisdanisindnwiduius (SRM Module Matching) 1Ju
druidonlosiunisdugianuiuazuium (ntents and Context Matching) Fatfuduilie
uNaUUIAzY R UaNaUfeINsTainAnwulugad miunsianisindne
duus 3) InsnanuAuansaumeA (Information Retrieval Engine) 1udiuvesn1saum “se
FufutoyanielenansTglifans 4) nisaiademuaunun (Utterance Generator) udiu
yosmsassunaununndulussindnussedldnuuinisiignieste 5) nineinsmeivins
(Academic Resources) \Wuuwvasiefuilumsdniulidsufgudeyavesaniiugadn
deldlumsliuinisdeyadiuyana Wy uiluuszifdmyana (Portfolio) nansiseu Usy i
nsguAunnensiuviesalen Useiinsamsideusigivy msdanuneiugasy v3an159es
U336 9 RaadugeudnwieFenly Wusy

aeAUsEnaudl 3 iuwesia (Web Services) Wudmddnlunisideslssuazuaniuiey
foyauazuinsfumisaunisuen Taedfnguszasdiienssaufuaiiauinisiidguean
Tuin@nwn Wy madeuleafudiinnudamau shliindnymietadinansnaeuniy
Reafudumisinanuld vie Insuuzimielauesunisiifuindnyviotadioriu
MIBATetoyaInguleyan1ivinsvesindnuile Wudu

Mnduideaaniosdedmiunstnfiuusesandnenssussuuiivantunay
dunsiaauiisndaion (Content Validity Index: CVI) Iﬂ&;dl,ﬁzjmsmﬁg 311U 5 7
Tnoipsesilofldlumsusuiiuiusesaninenssussuuldsefuniseensu vie madiuse
(Level of Agreement) LuU 5 526U (5 point-Likert Scale) (Likert, 1932) Rl’mﬁ?u@ﬁalﬁﬁ’l



69

andmenssuszuuuasiaiosdiovsufiufusesiivauntuldiforngy Suaw 17 vy
finsanlaelinisussidunuudumaAannguiiformngysenmsnneimeadfiszneuse
Aady (Mean) dauidosuunnsgiu (Standard Deviation: S.0.) sfsegiu (Median) At
seI9melng (Interquartile Range: IR) wardudosuumalng (Quartile Deviation: Q.D.)

3.4 Uil 4 N159RNUUULBLRUNAUNUIVUNUgIUYBIWAlUlaBTs Uy d1mTun15InNTs

v v
=

InAnunduiussenseniieduaiunnuasninfvasinAnuiszfugaudne
Tutumeuiifumslinrziuaresnuuuiouiaununiisenadestudafeiidsvinase
ANsnAnAvesinAnwluseivgaudAnyiuasaonnaediuoinlsenauraIn1sinnis
UnAnwduRus 6‘2’5@Lﬁueﬁ'y’umauﬁﬁmmﬁﬁmyL‘fluaei’mum 1A8NTIATIZALAY DAL UULBLAUN
auwuwuﬁugﬂmauwﬂiu‘laﬁL%aﬂzyqnéfm%’ums%’mmsﬁﬂﬁﬂmﬁuﬁuﬁ‘é’m%mﬁaa’aLa'%:u
arwsindndvesindnussdugaudne Tnslutureuiinmesiuaroonuuuielauyiauni
vuitugruvesmaluladideilygrdmfunisdanisindnuduiuidaadesiiiodaasy
arwasinnvestnAnunsziugaun Ysenauludedunoudsd
3.4.1 mlwswilazesnuuUANEaNTR (Features) Mldlunsiaunadsdoyanisliney
dmduieauiaunudmniunsinnisdnAnuduiussaniesvuiugmveanaluladide
Hoyniileduaiunuasindnivestindnuszdugaudne lngldnansinneitadoidma
m'aﬂ1saau%’umwm%’ﬂﬁﬂﬁ%aaﬁﬂﬁﬂwﬂuszéﬁ’uQmmﬁnwﬂu%umauﬁ 1 HANITWRIUY
wuusaeansiansin@nwduiussniesvuiiugiuveunaluladidedgadetoia uy
auwu%ﬁadqLa'%mmmm%’ﬂﬁﬂﬁmaﬂﬁfﬂﬁﬂwﬁﬁzﬁuqmuﬁﬂwﬂu%umauﬁ 2 ULag NanISHRILN
amﬂmsJmimz‘uwaﬂmﬁmmaﬁhﬁnmﬁmﬁuéé’aa’%awuﬁugmmaamﬂiu‘[a&%aﬂﬁgﬁmé’w
eluiaunufieduaiunuasindnfvesinAnunssdugaudnulutuneud 3 wldlunis
2ANKUUAMANTRANITVINIIUVDUDLAUNAUNUN Mnduiinisadiaadesiieludnvue
wuvgeuniite 1) THlunsussifiuniseenfuauantivesoauriaunu wag 2) 16lunis
asunutenunsaunuvesindnwinuaaiunsiifiaenadestuaaautivedeLaus
aunuildoonuuuiu Tnewrdesfloaeuamgnussidiuangioasig $1uau 5 viu Taglénig
faruiisadaion (Content Validity Index: CVI) Iﬂ&ﬂ&jmﬁaaéwﬁiﬂumwwLﬁu
n13gausuANaNUATRUBLAUNAUNUT LazaRUAINTDAINUNITAUNUIVRILNANYIAIY
anunsaliiaenadesiunuantRvedoiauviaunun Usznoulufe tn@nunszdugaudnw
9719 400 AU aenisiiudiegsdeyaldisnsduiedislagldninuuiaziu (Probability
Sampling) é’wmiejmﬁ';asmwamﬂﬁﬁzumau (Multi-stage Sampling) Lﬁ@iﬁlﬁﬂ&juﬁaaﬂw
Adufunuresszrinsidudeunazaonndostuainudesnisnieldloulaiidide
lneUsznaulumienisdudiegnaiuungy (Cluster Random Sampling) kazn13duag1941e
(Simple Random Sampling) @sinsutsnguosnifudiuiu 4 ngu Aeuinsduieeis
wuuine Taen1sutanga Usenevuludie nauil 1 nduamninegdelusifuvesdy $1uau 4
U AINende Ninerdsay 25 au unguumTinetdeluiifuvesss S1uau 100 au ngud



70

2 NRUUMNINGINYIIVAY U 4 UMNINYNY UMINGNREAY 25 AU TIUNFUUMNINGEY
57949 31U 100 AU NN 3 NNNNIINeIRemAlUlagIIvNAa I1UIU 4 UN1INYEY
UNNINgdag 25 AU SIUNFULUMINEREAlulagvaAa 91U 100 AW NGUT 4 NEY

UMINYIFULBNTU IIUIU 4 UWIINYEY UNINEIFEAE 25 AU TINNGUUNINGIELDNYY

97U 100 AY

M1319% 3-12 IWIUNGNFIBLNTRBULULABUIUNEI U UAAN URYDLBLAUN

AUNUT LAZANBITDAUNTAUNUIVDIUNANLINNADIUNS AN ADAAR DY

fuauaNTAT0LRUANN

etaunninede AN

nguil 1 amAnendeluiniuvesdy S1uau 100 Ay
UMY UATAERS 25
UNINFETITUANANS 25
wIngaemAlulagnszIstinaInsEuAsvile 25
U IngaedauIng 25
nguil 2 wnInendesudy Sruay 100 Ay
UNNINYIRYI VA AIUFTUN 25
UNINGNRYINVANATUNT 25
UANINYIEYTIVAL I VURATUNS 25
UNINYIFYTIVAUATAITTTUINY 25
nguil 3 winInendomaluladsivasaa 1wy 100 AY
WMIngsemAlulagsvNIRasyy3 25
WInedenAlulagsvaeAagITIUNY 25
wIngaemalulagsvueang Tuoen 25
wIngaemalulagsvuseasnulnduns 25
nguil 4 wnAnendeienyu S1uay 100 AY
UNINY1H39ER 25
UATINEIFENTINN 25
wnInedeven1sAing 25
U INREATUNY 25

FWNANGUNMINGFY 400




71

dureansinmiternunsaumunvesin@nwamaniunsaifiaenndesiunuanta
yoslelauviaunLlfiaTosilosensiag QDA Miner Lite dmdunmsimuasita (Codes) oy
foaunisaunuvesindnw evlinsunwidn@nwisssugaudnuildlunisyage
noulituleluiaunndmalelauviaunundlamaunidhdnwidesnsdearsivioauy
aunuuagyilieluiaunulivinsteyanssmuanuniideanisld Tnenisinud 14
{iBermalunisimunsiia (Codes) 51w 3 viu fall

M19199 3-13 feInglunisivuasialviudenunisaunuivesindn

IR ALY

1. 813758 A9.913UU YA sesffemnensiieinng dindunisnuiily
wasuinnssumsseuddiannsednd wave1a1sd
Usea1v1391MTIANTWIRNTINAIVA
ANgINeanTLaznalulag

UNNINYIRYS VAU

2. fAemans1asdiyen yuny | Mnthawivin1wsingy AnIYYemansuas
danenans I Inedesyigauaium

3. 819199 A9.39UN5AY ASA 2197159U5£1@NUIVPBURNIADS AZINGFERNS

wasinalulad uinendesvigasuns

3.4.2 mnTeikazeenuuulasiaiesedsdeyanislinouildlunisdnnisindn
é’uﬁuéé’ﬁm%ﬂwuﬁugwwumLﬂnﬂiuiaﬁL%QﬂﬁgmﬂﬁaﬂL@Lﬁ]uﬁawmLﬁadua%mmﬂmﬁﬂﬁﬂﬁ
VBIUNAN W TEAUDAUAN Lﬂu%umauﬁﬁwwa@mauﬁﬁ (Features) Intumauusnuldluns
Ainszsiuazeanuuulasiaiisvesndsdeyanisliney Uszneuluse 1waun (ntent) 287
d@ou (Training Phrase) USUnvastanun (Context) way touiin (Entity) ioldlasiadives
adsteyanislineuudhnsaiaeiesdiolumsussifiusesiulassaiendsteyanisidney
nazUszifiuaseadiolaefdervng S1uau 5 vinu wagldmsTamnuiisadailew (Content
Validity Index: CVI) uazUsziiusesiulassasnadedoyanisianaudmiunisdnnisinfnm
é’mﬁuﬁ‘é”m%azuuﬁugmmaqmﬂiuiaﬁL%qﬂagapéfwLawuﬁaummLﬁadua%ummm%’ﬂﬁﬂﬁ
vestindAnwisziugaudny Tngldnisuseiiiuainnguiiervig S1uau 5 viu fednade
(Mean) Wag é'gmﬁmwummgm (Standard Deviation: S.D.)



72

a
v
v

[y

v v 6

U =2

v

o

o

6

URYDILDRUNAUNUIANTUNNTINNTUNAN NN USDIRTY

a
AN

3-14 A&y

9

=

9

[

U =2

v a

o

a

WoduaSNANNTNANATRILNANYITEAUDANAN Y

LAMLBIEELURELY MRBLLUNALY
ELUMIE]CMMAELEUMITIRENELY TLAT LAUBELUMLUTSY
A A N N N N N N VA N N N MURENELUNLBLTRANUILLUNULBUILIATEANGRILEY
A N N N N N N N N N N A MALALIBELUNBALMUMELUNULRUILIATLRANAGRIEEU
MRDIRUNEYALALALENIAGEELY
MALILLUNERALT MLINY ELULY ENRLIELUGE NALIAN
N N N A N N N LUEHT LALRLERLNIEBLYNUELRUILILUAMEANCRIERY
A N N N N N N MEBNNURLIEALIELUNULRUILIATLBILNDERIERY (Anekon
JuspNIS)
NeBALTNAL | LAUYRYENYAL (21185
A A VAl VAN VA NN weumeyneneLu nRgILELURYLRUILAIIEAALERITEY nLAUBUL suiyoea |
BERYULUENL 40 Ayenp
N N N A N N N LRUgeLURUERRUERUILIAREANDCRIERY MLLW 2T SENESIEN)
(AUSWIHWIWOD nerLLUY
N N N A N N N MRLIELUSMNULRUILLUAMEANDERIERY Jeuonoui3) MLBELUSMMA]
LAUPELUMERNINELOLYAELLLLUALT LREALE rereLe LLUMLUTEY
N N N N N N N N N MEUELU MANIALMEELUNULRUILAKMEILANERIEEU | bLAMENERLLY suEngeLu
s %
[9)
& = m A %
< s o o <) wn c — I A
o 2 o] o =3 o I c = wn
o] 5 C w - D) = o s [oN %) QU ) [%)
= 0] c o > Q o S ) bel ) 2 2
o B o [} o s ] = 5 2 = = E<
= [0} = ) = > w
e B8 |3 |3 =|3|= e » =z | S <
3 B8 g = g T o @ [0 5 = s =
® B o5 = ol ) g 10} = o © o @,
o D Q. & o @ =} o] 2 3 A o 2 S
SES R lz|z2|2|5 18|35 |"|8]¢
2 5 z 3 | 9 o 2 S o .
3 g < T LAURISBYAL
wv
® , LRUBURLER
(s2amea4) Bnrerel RLIALQ
(Wds BUBUENLIELLY
(NYS
9A1}RIOge)|0D) NUERUIRLEL(
(WS 1euonelado) TR
CrEnee (INYS D15918.35)
= 1e2NAjeUY) UALEUILAR wnlnog R
BRICFMIER ’ QULBBUBRIGHMIEBLAUBUNLLULELLUYLE
4 QHMIEELAUBUNELULLELUBTE | SAMIERLAUBULNL 4 4
LAUBUT
= LLULBLLUYLE
sLUBBELUYTE

QHMIEELAUBUNELULEELUNCRGIENUBN T UNLLURESHMIEILE Y

S Sro




73

A15199 3-14 (A1)

A A N A N A ALEBAINL I EIELUNUERUILIAFIANDRRIEEY
ALRELYY
N N N N N N N N N N N ALTBENARNDN]LUNEEALLUNULBUILIATBLADEREEY
rELLUBYALT
N A N N N N N A N A N BALYEE BEMMLIANTELUNULRUILAKIBILAERIEEU
LRALBEALALAULLYK]ELUNYERUILIARLEAN GRIEEY
N N N N N N BUNGLILUBIGLAUBUNLUNNULRUILTLATIANABRIESY
N VA N N N N N N N N N BMIELISYYRLTIHALINELLLUNULRUILIIANBIANNRRIESY (AnekoT
RLUBBLUUBCGAEKELELY JUIPNIS)
teneprensereLy bpieeuwingroLffypeunesiely ngl  Lauwsnuae
A A A A A N A N A ULWRLIELEUREALEMAELUNULRUILAAMBILN RIS nLALRUL
BERUULUENE
N N N N N N N N N N N (WRU) LAUKELLUBMIBURISBUAULRUILIIATANERIESY MELLW 2LT
LRUPNLEE (uonoejsies
N N N N N N SERARMIALNYIYLLUNULRUILAMEANLERIESU JuspNIS) (Knenb
PLBREMA ELULE LRUgUnNeR | SMMSS) tLULn
A A A A A A FLRLICULERMIANTLATILISNUE RUILFATBANLBRIESU CIGMBMIELEY renMLLrl
<
z <
C w
z Sl E 2|
2 3|8 |8 |¢g g |. 9 9
2 o o 5 a A ° o c c
3 B v = o c kel o ok wn ok 9 “n
~ 2, c b = 3 1 = [ 2 [ = 2
o = o3 Q S = 5 =3 < =3 <
ot o} o = =) = S wa - [l
< S5 3 o = = ] o 3 = C =4 <
o) - = [0} Q % D - @ o =4 @,
5 = m IS] T o o) 3 o) = ] o
o @D X 0] > S < =] A (@ va =]
e) < ° > > = < 5 3 Ia} & ]
3 o o 2 I < a I o a N
e 3 o} =z 7 & < > ® LAUYIEBENYAE
- v,
3 ? @ X LAUUTbER
= (s24njead) WnreryY RLIRUAL[M ~
"~ BULUEDLILEY
(weis (NS NULRUIRLER
JeuonesadQ) '
SAneIOgE)0D) (WS 1821K18UY)
unln (NS d1533e)
eIEreLebR WALEWILDRISILMIEE \
- ’ P BRICTLMIE QUABEUBRIGHMIEELAULUNELULEELUYT
SLMIELAURUN LAUPUNELUBEELUBT e g ’
PIEMITE T ELULE LAUBUR
LLUBLELUBIE
- ELULLELUBTE

CHMIEELAUBUMELUBLELUNERYIENUBNTEIBUNLL

™ S v

W3LCMMIEEIRLEY




<
= <
e w
z ° £ £ g
o} o @ Q =3 v wn wn
3 [0 c wn c — L A
S o o 5 o) A o] o c c
o] o w =+ o) c o° Q o wn ol 4]
= [e] —~ > o e} [a) D o) e}
~ 2 < S = ) 3 = > 2 5 =
) = S ] 5 = 5 = = =
@ o ] = =4 =3 = ] s = s )
S > 2 o =+ N ve v [0 = o
° o s = o 2 v o) = o o =
o 3 X o o 3 2 2 o B A o
E 5 K z 2 E4 = A = < 2
3 o} o} =1 54 & I} o o Q.
o o ol = = o o B D
> o 5 < o]
- 3 a @,
0] o v
=
(GES (NYS
— 9AI3RIOCR))0D) Jeuoneiado)
@ (WHS 182RA1BUY) UALEVILRI (WYS d1593e1S)
& CIERELbR wnBnog .
= - STLMIRSLAUPUMNELULEELUBTE " QABBUDLISTMIELLAUBUNELUBEELUBT
SIMEEBLAUYUN e ~ - SnMIEELAULUN ’ ’ =
< SRt s £, bl S 2t
— £LULLELUYIE LLULLELUYIEY
1
[\2]
s
o7
N
b STLMIEBLAUBUNLLULLLLUNERBIENUYILITEUDLE AL STIMIELIELLY
< [
N~ =

UOISIA INYS

FLBLUIEENLLLUNUELBUILIATLBLNDERTERU
LAURILBEECRAIYLELUBNNULRUILILARLRIANNGRIEEY

LAUWMLENCRIEELUBURLTIELBLLANUELAUILAAREINN R IR
LAUKHLEE

AUNELWRUBKLNIGMEUEELUNUELRUILIARBILNNCRIEEU

BUVLELU
LUTENLVIELU ERAIEEOLY NYALRBHTINILBBUBUILALE
MY LAUKALBECRN{ELASRERAULRUILIIANBIANLRRIESY

(sanyead) wrueerel

(Anekon
uspnIS)
LAUPIEBRNYAE
n{LAUBUNIER
BULUERLIELEY

RURKL[M

(Ausianun
JO 95ew| pue
uonenday)
RULRULLIATE
BERIAULBMLY
RUMREICE

LAUPELENYSE
LAugUnben
BULUEDLIELLY
NULRUIRGL]



75

3.5 duil 5 MaRmuszuUNsTanTstindnunduiusSanieruuiuguveanaluladids
Jyandeenuiaumiiedasiuaruasninfvesindnuseiuaaudne
ndsanfgiseldoenuuuandnenssuszuuuazesnuuuaaaudioluiaunul
ﬁ'm%’*umi%’mmiﬁﬂﬁﬂmé’mﬂ’uéé’aa‘%azuuﬁu@umaawlﬂiuiaﬁL%aﬂfy,zg’lé’wl,awuﬁaumm
iolaSuanuasindnivesinAnuszdugaudnw lnsaandngnssussuunasauaidives
uviaumuflsiaulaziunsiuTesIndidsnaud aunsaanseseslunswmun
AULUUTEUU (System Prototype) lagn1simUIAULUUTEUUNTISINNISUNAN B EURUS
é’aa%azuuﬁugmsumLwﬂiuiaﬁl,%qﬂaujtyﬁmLamu‘ﬁauwmLﬁaz’iua‘%mmmm%’ﬂﬁﬂﬁ
vestidnuszdugandnuniinsldnszuiumsilensiuazooniuuszuuideing deuszneu
TUAIBUHUATNAULUUTEUY (System Diagram) wnunINgaLAa (Use-Case Diagram) waiy
wunmlAssadamsaunun (Dialog Diagram) Taesunuusyuudilsiavgnusyiliulaeidervey

<
¥
Sl

fifiudarnuannsaietumeluladarsauma laonsussdudediony Stuneudsi

3.5.1 mMsiaLduLUUTTIUINMSIansindnuduiussanTeruuiiugureamalulad
L%aﬂﬁymwé’wLaLﬂuﬁaummLﬁadﬂLﬁ'%mmmm%’ﬂﬁﬂﬁmaqﬁfﬂﬁﬂmwﬁ’uqmJﬁmsm
fiwauBundd

' Intelligent Information
(4 wl  lecitie Management (IIM)

g 2L » ‘ ‘ ") Edweatinast Decemem
E:
oL Synlactic -
Speect Resagritan Anatysis l::‘-} Cutatzave Syvtem
— St s tery 4 $20p-Woed Dhmwu" [Ty
et 4 . Elimination Aaslyss ‘ = Student Partfelic
e e :
D — J Spee A Thai Word Semantic v Dacizion Making
[ 4 Resporne = Segmantabon Avdiysa Respostsry
Studeat - Comversations Keybaerd & '
= Agent Mause Pragmatic
S— Utterance g Edurationst Rerowr ces
Intarns - ST (Tormakic) '8
Unet [ntatfacs Interpreter A
' J_'_' L Speceicitanan Agarte
Students” Loyalty - =
Term
Perceived Quality af Frequency 4
T Teachieg Service 115} Ulalog rissior
 Ematinne Commitrasnt 1" Normsized Moduts
Teem Frequency ﬁ
Service Quality = =) Agerd Commanicatan Lanpudge » !
Stuéet Sabataction Y RESTHI A1

Tapatatien wnvd Trresesa Doy = ™ Similarity
e ity

A Frequency (I0F Nathod

] Comversation Detuctisn
TPIof Corisnrntions i and Lasraing
P

W Tmape of Urdvarsity

AN 3-12 UHUAINIZUUNSINNISENANdUTUSI s sz uLiugIuTaImAlulad
Walayymeeuiaunuiioanasnauaesnanavesindne
FEAURANANY



76

MNAMT 3-12 uanuHLAMELLIUSEUIUNSTansTnAnwduiussaaszuuiiugy
ﬂuaqmvsﬂluiaﬁLﬂ?mﬂzgzgfléf';al,awuﬁauwmL‘ﬁ@ﬁ'qLa‘%mmmm%’ﬂﬁ’ﬂﬁmaqﬁﬂﬁﬂmzﬁuqmﬁmsn
(System Diagram) Feuanslififiudinszuaunisaausnisudonimuaunun (Student’s
Utterance) 9nAANYINIUNNTILATIERNINANET 10U N1SARAT (Thai Word Segmentation)
n1si1dadsuilos (Stop-Word Elimination) Lileudadeninuaunun (Utterance
Interpreten) Iriatausiaununinaudilaluanun nduiadrgnszuaunisdieudion
mnudfureaanufulugansliusnisiaienly (Dialog Fission Module) Liteideusiaiy
U3n13 grudeyauagldionanseing 4 vesanntugaufnvinuiveesia (Web Services)
Vo APl fignimuaidensiely
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Start Intent

Webhook
Function

k4

aiad /inme #BanT / AUy Fallback Student Utterance
vimTiindAnen lddeai Response
Welcome o
Asu
Decision

adaAnTuinAnen Jull Paint
ApansuanaEulnu
udaléiasasy

Legend
v gen

[l

§

¥ h 4

v v
/ﬂnumwa‘naﬁs//ﬁ'um‘uwﬁ“ma*ﬂ// \ATatne // 17877 // YARBEIATY // EHEEER]

C Curriculum ) ( University Rank )C Networks )( MNews ) ( Personel )( Recruitment )
( checkCur checkMNews checkMetwaorks checkMews checkPersonel KecruitMau:hing
fayandngns QR Code ﬂﬂid:g;;l“m doyamiide foyayrnadnAy fayanITENATIN

Start

A 3-17  wunLauAMlassaiansaunun lunguuessUUTeLat1IEns

v 6 a

35.2 msvszdiufunuussuunsdansindnuduiussnieruuiiuguroanalilad

L%ﬂﬂigmwé’asLaLﬁ]uﬁaummLﬁ@ﬁ'qLa%umwma%’ﬂﬁﬂﬁﬂumﬁﬂﬁﬂwﬁisﬁuqmmﬁﬂm
vdandildiamnduuuuszoy §ideiwhnsusefufunuussuunsdanistndne
é’mﬂ’uéé’aa’%awuﬁugmmaqmﬂiuiaﬁL%aﬂagapﬁamamuﬁaummLﬁaeial,a%ummm%'ﬂﬁﬂa
vostinfAnwszAuanudne laegideldisniswuunuiatond (Black-box Testing) 1un1s
ATIEDUNTLUIUNTANTILRlsATuuAILUUTZUY e UsTduAImINZasYDs
Fuuuuszuuudahunulayfugdfssuuiimnumnzaunndetu Suhnismsssdulae
naudidenvgy 1wy 5 v Tnsquantfivesiforvigdesiauimeiumelulad

GREGVINIG

3.5.2.1 a%f'mu;uuﬂszLﬁué’mmmzwms%’mﬂ'13ﬁfﬂﬁﬂwé’uﬁuéé’faa%awuﬁugm

19unAluladiedg Qa8 UNAUNUNNOEILETUAIINITNANAVDIUNAN Y
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[y

TEAURANANY AHLIRTIdILUTEINMAT (Rating Scale) Muu1nTTAvesdIATY (Likert) 5

[

seeu Tnsnuinsuseiiueanidu 3 d1u sanalud

Yy A

AUl 1 MyUssiiiudiusoUszanugldisaunun

fuil 2 MsUssdiueruviaumndsiyan

fufl 3 msvsziiunsdamsmsaunasaaies

mMsUszfiunalindnmsiieneideyamsaialaglddade (Mean) wazdnideoauy
wmsg1u (5.0.) Wnelduuuvssiuiiidnuusdunusilunsruesidmind Snwasdu
JEAUNNTEBNSU 138 NS (Level of Agreement) WUU 5 5¢61U (5 point-Likert Scale)

(Likert, 1932) &ai)

5 AT TIENE firnuwsnzaslussiuanniign
4 AZLUY B80S Janumanzauluseauiin

3 ATLUY YUN8E Janumunzanlusegauliunan
2 AYLUU VUNBD Janumngauluseautioy

1 AZWUY 1IED feamnyaslussiutiosiian
nauTinsuUananad (Uszmoy, 2542)

4.50 - 5.00 WU ﬁmmmuwaﬂmzéfvmaﬁqm
3.50 - 4.49 N80 Janumunzauluseauiin
2.50 - 3.49 mngfedanungadlusauUunans

1.50 - 2.49 WU danuwnnzaulusyautioy
1.00 - 1.49  wneda feamnyaslusgiutiosiian

3.5.2.2 WIAUKUUITUUNIINNIUNANwduiussansesuuiiug uvewnalulad
Welyameielauiaunuiiiedaaiunnuassninavesindnwseduanufnyiildesniuy
Ll gemgiumeluladasaumeduduszdiu saudwau 5 v

3.6 tuil 6 MsUsafunanisianistinAnunduiussaniesuuiugiuvaunaluladife
Jygndsenuiaumiieduaiuanuasininvesindnussiugaung
n&anfigideliusuUssmuduugihesidngludnvosmswannseuugiduls
fufiunis thasvuuluneaedlduagins@nuuanisdanisinnuduiussaniezuuiiugu
vaunaluladifstyyrdioiolauiaununiiednasuainuasdndnfivesdndny
seiugauAne Faflduneudil
3.6.1 adwuuyssiliunaanuinavestinfnuseauaaufne Tnsldsedunisueusy
%30 N5LIUAIY (Level of Agreement) WUU 5 S¥AU (5 point-Likert Scale) (Likert, 1932)
%QLLUUUizLﬁumamﬁ%’mmsﬁfﬂﬁﬂmé’mﬁuﬁ‘é’aﬁawuﬁugmmaamﬂiuia%‘l,%q{]agmﬂé’w
llusiaunufiedaaiunnuasindnivesindnunsefugaudnu {3deldvi@nwiguuuy
n1siauagdsviliuainudnfveguuinisiagnuin nsiaaudnivesdiuuinig
U3ENaUmMenNITINAMUANALTNGANIIUWAZNITINANUANATIALAR Taen15TIAAINANG
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1%
6 o

LWBangAnIsuUTENaUAI8N1TURNATILATNITAY KaENITIAAIUANFLTIAUAR
Usenausme 1) ssdusznaumudyyn Useneume auauds Aue Lasaudnyuzaniy
ATIFUAIMIBUTNT 2) asAUTENOUMUANTEN Usenaume anudanelalunislduinng
mnuEniY waznsuuzhgdu @anes waswnsd, 2012) wazdideliihuunAnnsinainy
fnfvesFuuinisdunuivugdliaenndesiunisdnuiainuasindnfivosdnfnu
woﬁ’uqmuﬁﬂmmﬂﬂWi%’mmiﬁﬂﬁﬂmﬁmﬁuéé’aa’%azwﬁugmﬁumLwﬂiuiaﬁl,%aﬂzgzyﬂé’ama
Awsiaunun wagvinisiaanudisndaien (Content Validity Index: CVI)T@&JQ’L%WW
$1uu 5 v Tneisedlefildlunsussiiunannuinivestindnwsefugaudnuly wans
Tupsnait 3-14

a LY v A v =2 LY =
f19719N 3-15 NYNITINAAINUNNAYDIUNANYITEAUYAUFANTY

v o s
Uan IUNTIIN

AMUANALTINGANTTY

1. n1sldusmsvasaaiuaaufnwinnseul il

1.1 8nslgusn1sielauiaunuIngInuAITUS ANINISISEUNTEO U

1.2 Anslgusnseeauridunuielnunisusnisuanwileainnisiseunisaausdn

1.3 Insldusnmselnuiaunuifgliunisusnisteyatioideuaznmanualves
anvugauAnwIt

2. n13AsagvattinAnen

2.1 Msnsegluseausgiv (anN15ausIeIy)

2.2 msmsegluseaundnans (aan13grevsensildgundnans)

2.3 msasagluseavantugaudnw (aan1saneendnan iuaaufnyInalenu)

AMUNNALTINAUAR

aeaUsznaudulygn

3. Juianuaulavisausn1svasan iugaufnm

3.1 SuFveulunUsNIsveauauIN a1 uaauAnw e au LIl

3.2 fuianuhglunislduinmsvesanfugaudnyiniuelauiaunun

3.3 Suiusrlevdannmsldusnisvesandugaudnuikiueuiaunun

4. JuianuAvasantugaufne

4.1 Suinauanvesaluaunuiantugaudnuinseulilv

4.2 Usmsvasaluviaununiaadugaudnuniwsenlilvidenaqesiuainy
AIANIIVBITINAN Y TEAUDANAN

5. Sujanuiidnuasianizvasanituaaufnm
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A15199 3-15 (A9)
Jaf S78N1590

5.1 SuinnuuansvasalIuiaunusEnINandugaNAnwInAnyiv
aniugauAnydY

5.2 SUANULANAINYRIEN TWIAGRNNTITUS M SHUAIIavesan TugauAnw
AnwivantugaufAnudu

3 1'% b4
aeAUsENaUAUANSEN

6. auiswalalunslduinisvasaartuaaudnuinseul il

6.1 ANUNINBLINISITUINISLBLAUNAUNULNEINUNISUSNISASISUNTaDY

6.2 ANUNINDLINTHUSNNSEBLAUNAUNULNEINUNITUSNSUBNALDIINANS
LSYUNITEDU

6.3 anudanelanisldusnisielauiaunuiiedtunsuinsteyadeldeiay
AManwalvaIEnITuAUAN Y

7. AARNWUSIUEnTUaANANE

7.1 Wiwsheiunisiauuinisvasan Tugaudnesiueuyiaunu

7.2 Suimnundlavesandugandnwilunsliuimeniuelauiaunun

7.3 $Aneendldruiiulunisiideyaiieimuiusnisiueauiaumn

8. nsuuzthaadugaufnedeuanligausus

8.1 wunihwangasvisean tugaudnuidnw vungausus

8.2 wurihn1slusmMseluiaunnaa dusaudnyieseu i lvidulasus

3.6.2 ihisuumsa‘i’mﬂﬁﬁﬂﬁﬂmé’mﬁuéé“m’%awuﬁugmﬁumL%ﬂiﬂﬁ&%ﬂﬁgﬁgﬁqgLa
uviaunuoduaiumuasinsnivesindnunsziugaudnu luveasdduagyinisfn
mami%’mmiﬁfﬂﬁﬂmé’mﬁuﬁé’ﬁm‘%awuﬁugmmmmvﬂ‘[u‘la@L%ﬂﬂip}ﬁg’]ﬁ%L@Lf\mﬁaum’nﬁa
duaunnuasindnfvesindnuseiugaudne Tasnguiedsildlunisuseidiunanis
é’]’mﬂwsﬁﬂﬁﬂmé’mﬁuéé’aa’%awuﬁugm%aqLmiuiaﬁl,%qﬂagapé’wLawuﬁaumu%ﬁadua%m
ANassnanfvesindnwisedvaaudne Usenauldime dndnwiszdugaufnen 91wy
400 au tagn1siiudiegredeyaliisnisdudtednslagldainuuiazidu (Probability
Sampling) é’astsEjméf’sasJ'mLLuwmaﬁﬁy’umau (Multi-stage Sampling) Lﬁ@iﬁlﬁﬂfjmﬁ'saéwﬁ
Jusunuvesdszunsidudounarasnadesiuanudesnmsmelddeulaiidnin lne
Usgnauludignisguaiegiauuungy (Cluster Random Sampling) Wa¥n13guaE1941y
(Simple Random Sampling) @sinsutsnaguoenifudiuiu 4 ngu feuvinsduiiegis
wuuine Taenisuvsngs Usenouldde nguil 1 nduamninedelufiifuvessy $1uau 4
uANg dy uning1day 25 au TunguumAng dgluiiuresiy S 100 AU ngui
2 NFUUNINGITYTIVAY 97U 4 UMY UMINYIREaY 25 AU SIUNFUUMINGIRY
$1957) $119U 100 AU NNl 3 nduam e demaluladsvusna 119U 4 unningds
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UNNINgdag 25 AU SIUNFUUMINEEeAlulagvaaa 91U 100 AW NGUT 4 NEy
UMINYINBLBNTU MUY 4 UW1INYNEY UNINEIREAE 25 AL TIUNGUUNINGRELENYY
J113U 100 AU

M13199 3-16 Funguiiegnliusziliunansinnisindnumduiusdnsesuuiugu
YunAlUladL T 1AL UNAUN UL DAL UAINTNANAYD S
UnAnwsEsugauAnw

S18YIUNIINYIAY AUUUNANE

naun 1 anInedeluffuvasdy 31w 100 AU

UAINYRUNYATANERS 25
UMINYRLETTUANERNS 25
U UNALULAENIZADUNANTZUATIAL D 25
WNIMeRuAaUINg 25

1o a o v o
ﬂ@liﬂ’l 2 llW']'JVlEl"IaEJ'i']’UﬂJ‘] 1UIU 100 AU

UNINYIAYIIUN AU U 25
WIS ATUNS 25
UAINYIREINVALIYUATUNS 25
UM IR IIVAUATATEITUINY 25

NguN 3 unnInerdenalulagsnyuena 39U 100 AY

wIngaemalulagsvueasyys 25
uInedemAlulagsvienagIsIugd 25
WMIngduwmaluladsvunans Jusen 25
UMIneduwaluladsvuemasaulngduns 25

Nguil 4 WINYIRBLEATY 31U 100 AU

UM INYRYTIER 25
UINYIRENTINN 25
WInedevien1sAing 25
U INREATUNY 25

FANNAGUUNIINYGY 400
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363 mMsvsziunalindnnisiinszideyanisadalaglirade (Mean) wazdiu
deauuanasgiu (5.0.) Wnelduuuusuifiuiiddnuvanfunasilunisfnuasidngnis
anwauzlluszaunIsuausy w3e Msiusie (Level of Agreement) wuu 5 5eauU (5 point-
Likert Scale) (Likert, 1932) il
5 Mg Winmeeg19n (Strongly agree)
4 MNef Wiumeann (Agree)
3 viungds Wiumeuiunats (Neutral)
2 nuneiie Liueie (Disagree)
1 e Lidiumieegnemnn (Strongly disagree)
\nesinsuUanasail (Ussmes, 2542)
4.50 - 5.00 UND WiusEaL19n (Strongly agree)
3.50 - 4.49 UUD LWIUMELIN (Agree)
2.50 - 3.49 wnene Wiuseuunans (Neutral)
1.50 — 2.49 e ldiusie (Disagree)
1.00 - 1.49 e ldiiumeegnein (Strongly disagree)

3%ﬂ1ﬁﬁﬁﬁ1LQ§8La‘Uﬂﬂjm (Arithmetic Mean) mmsmﬁwmmﬁmﬂamms
71 (3-5) (fawn, 2544)

P = ' a a
We Mean #8909 ALRAYYDINITUIELLY

n 1

= ay v a
E Xi MBS NaTINTRIATLUUNAIINN1TUSEIEY
=1

n Mg FUNUTERINSEUY

BnsmArEIuleaunNInSEIL (Standard Deviation) @1115af1uInlAAINALN159
(3-6) (fiaen, 2544)

e S.D. vwehy AdudeauuiInggIu
mneda Avlanisuseiiy

>

WNLRY ANLRARYBINTUTHIAY

|

N vEede uEUsTusEUY
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aunuiledaaiunuasindnivesindnwmsefugaudnuidunisduiunmsideuasiamn
(Research and Development) #an15338a@1u1sauvaduiidenis o fdonnaosniy
Trguszasdvaan1$Idy Usenaumie (1) Minsiendadenisvinaseninuasindnaives

CY

UnAnwluszdvagaudnyl 2) n1smuiiuudiasinisinnistnAnyiduiusdaases vy
Nusuvounalulagilleyginigioluiidsaunuiiodasuniiuassninfvesindnw
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gAugANAnYl 3) NMTIlATIERLAazeRNLUUARITRYaNTISIARBUd I MTUNISInNSTNAN Y
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duiusdaasesvunugIuvennaluladidslyyinisiolaunlisaunuiiiodsasuniny

v a

efnandvesinAnwiszdugaudnel 4 n1slassikazeanuuanilaunssuseuunis

[ Y

Jan1stnAnwduiussaasesvuiugiuveanaluladidelyny1AuielauiidEunuiiie

] a

duasuniuaesinAnavesinAnunseauaau@ne 5) A1sauITEUUN1TIANITENAN Y
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duiusdaniezvunugiuvssnalulagidelygyinioiouiidsaunuiiioduaiuniny
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snfnfvestin@nwseauaaufing waz 6) NsfnynansiansEnAnwduiussnsusuy
ﬁugmmaamdu‘iaaLézm‘i‘]aumunmmamum%aawmLﬁ@ﬂ'ﬂLa%ummw%’ﬂﬁﬂﬁsuaaﬁﬂﬁﬂm
JEAURAUAN FanavesmsiteilsasBondeluil

4.1 wamsnneidedeiiidviwasoruasindnavesindnuilussfugaudn

4.2 wamiﬁwmLmuaﬁ’waaqms{]’mm':?ﬁfﬂﬁﬂmé’mﬁuﬁ"ﬁm%zuuﬁugmmaqmwiuiag
L%Q{JZLJJQJJW(;]’DEJLEJLﬁ]uﬁLGTNﬂU‘VluﬁLﬁaﬁﬂLﬁ%mﬂﬂmﬁ]ﬂ%ﬂﬁﬂa%aﬁﬁﬂﬁﬂwﬁzﬁUQﬂmﬁﬂ‘Hﬂ

4.3 waminTeikareeniuuadteyanisidnsudmsunisinnisinAnwidunug
é’aa%awuﬁyugmsuaqmaiuia&%aﬂagapé’wLamuﬁl,%qawmLﬁadm%mmwmq%'ﬂﬁﬂﬁﬁum
UnAnwszAuauAnm

4.4 panTieTsiagesnuuuanIlnenssuszuunsinnsinAnwduiusdaasey
Uuﬁugmwaqmahia@L%qf]mumé’ammﬂuﬁ@qauwmLﬁ'aa'qLa%mmmm%’ﬂﬁﬂﬁsuaqﬁfﬂﬁﬂm
JLAURANANY

4.5 nanswaIszuunsinnstnAnuduiussaniesvuiugureanaluladids
ﬂzgauné’aEJLaLﬁmﬁl,%qauwmLﬁ@ﬂ'qLa%ummm%’mﬁﬂﬁmmﬁﬂﬁﬂmwﬁuQmmﬁﬂm

4.6 miﬁmammamﬁmmiﬁfﬂﬁﬂmé’mﬁuﬁ‘é’aa%szuuﬁugﬂmmLwﬂiuiaﬁt,%q{ligiyﬂé’w
llwidsaunuileduaduanuasinAndvestin@nusziugaudnu
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4.1 uamsssitaseiianiwaiennuasininfvesindnuilussiuaaudne
MslATEinNdenadesvesdeyanduiiogsfudnuuannindlaseadeild
daasieat wuda Arlaawadsduims (CMIN/DF) davindu 1.299 Ardvilinseauainy
danAand (GFI) ZAwwinfu 1938 @1 TLI WU .985 A CFLwinfy 987 @1 NFI Wiy 946
uazfuisnvesradeidiansvesdiuiindevesnisussanman (RMSEA) iy 027 3
Safynaunasinisinnsan fafuansoaguldhduuuiaesaunislasaieivseney
ufhetadeddyiifndesiuanuasndnfvesnindnussiugaudnuluyssmalnesianny
aeandeinaunduiudoyaileuszdny lagA1alifinuaennaeIseninamiLuuaNnIsid

lassaaiudeyaidauseinduandlunisiei 4-1

A5197 4-1 AADRAINUADAPABDIAILUUANNITITILATIAS

o mmtfé’mﬁﬁm%’u :ﬂ'ﬂaaa?i‘lﬁm?mi P,
WIIUN AAINTHRLLUUITNEABDN

CMIN/DF <3 1.299 WU
GFI >0.90 938 ALY
TLI >0.90 985 ALY
CFl >0.90 987 ALY
NFI >0.90 946 WU
RMSEA <0.08 027 ALY




€® €8
73 71 61 59
45 |ec1] Iec2| |ec3| Iec4]
e t1 86 84784 77
P 67 38
e2 pt4 : 27
3 = 99 PT : EC res1
e pt6 |
e4 pt7
7 08 19 24 63
ri1 sl1
2 iz 8 - : 3 sl2 2
60 7a Ri SL 71 o1
@ . |,UI_1H = 8 si3 ?—@
60 3
2 ri4 sl4 2
o8 31 27 (res2
N
e9 sq1
» \e6 &
7
1 sq4 = sQ 26 SS es3
1 sq7 |45 83 /85 ar\T8
74 8 72 59 61
1 sq9 ss1| [ss2]| [ss3] [ss4]
i

A 4-1 uuuiaesaunisiasaialsamvendwasreninuasindnavesindne
seavaaudnululszmnalny
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Y d‘da

M19197 4-2 Adviznavesdadenildnsnadennuasindnavestndnuluseduanufinu

o fiaudswua (Consequences)
AUIELUN
! EC SS SL
(Antecedents)
DE IE TE DE IE TE DE IE TE
PT 27** - 27** - .004** 004** | 19%* | Q9** | .28%*
EC ; - - - - - 24% | - | 2gx
SQ - 004** | .004** | 26%* - 26%* 1% .09%* | .40%*
sS - - - - - - 27 | - | 21
RI - .02** L02%* - 01** 01** 28%% | .04¥** | 32%*
R? 38 54 42

NG ** p<.01
DE #1884 8ndwaniamse (Direct Effect)
IE visnedls Bnswanieeau (Indirect Effect)
TE 1899 9nswasiu (Total Effect)

NanTIATUUaesannslasa e e iidmadionuasinindvestind@nw
seiugeuAnwluyssmalnesuunauauuigiu ddd

auudgiuil 1 nsfuidsamninnistiuinisfiunisasu (Perceived Quality of
Teaching Service) dwasia AuassndnAvestindnuilusziuaau@ne (Student Loyalty)
Wud1 N1sTuitenmaInnisaeulidnsnaniansasientuaidndnavesindnyily
JEAURANANY (Student Loyalty) Wi .19 uagdnsnasiuseninuassninavestndnyily
JEAUgANANYY Wiy .28

auuigiuil 2 nsfudisaaninnistiuinisdiunisasu (Perceived Quality of
Teaching Service) dawasio AjasuN198151a] (Emotional Commitment) Wu3n M133u3
feanunmmsaeuiiavinanienssenujaiunisensial wihiu 27 wagidvEnansdeuse
Anuianelavestinfnw (Student Satisfaction) infiu .004

auuAgiuil 3 Anugesunisensual (Emotional Commitment) dsnase A1
vs¥nfnfveadndnwilusefugaufne (Student Loyalty) wuin augjeiunisesuaid
ansnanmswionuashinAvesinAnwluseaugaudinw wiriu .24

aunAgIudl 4 A mvesUINIg (Service Quality) derasie Amfisneolavestindnw
(Student Satisfaction) Wu31 AMAIMNVBIUINISLBNTNANWATIHBANTINElIveTNAN Y
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17. 1%
Fusta
AN
AL
UIns
119015
aou
(Perceive
d Quality
of
Teaching
Service)

5

5

5

5

5

5 15

18. AW
3agfumnng
REH]
(Emotion
al
Commit
ment)

19.
AN
YDIUINY
(Service
quality)

20. AN
Nanela
931N
Anwn
(Student
Satisfacti
on)

21.
SRIBEN
LagnIn
dnwalves
1NN
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and
Image of
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A15199 4-5 Han15UTELliuTUIRIUUIIa0INITIANISHNANwIduTUEEIRTss UUNUgIU
vounAluladit gy meelunaunuIioduasumINassninavesln Any)

JEAURANANYY
8: Aalna
S (Quartiles)
= —_
>3 — G ()] . —~
: AR
¥ o 5 :—|\ -6 ?ﬂ\ g Of:“ 575 *fg
JaA1A1Y - O g
158|213 22 €3
Y = - = ) A 5 O
E Fve) . = - = © a ()
-~ = = [ 1= EE] S 7 2
. = & =2 E 35 o | 3 E
C | S| @ | 3| @ | & | 38
K K [ad < [ad c £ lalNe
(cw (cw « « « e T =
29AUTENBUYBINITAINNITUNANEIHUNUS
29AUsENaUN 1 M3dan1stnAneduiusiBanaens (Strategic SRM)
1. Adeiimin19n159nnIg 494 | 024 | 5 5 5 0.00 0.00
PnAnwIFURUS (SRM
Vision)
2. nagnslun13InnTg 482 | 039 | 5 5 5 0.00 0.00
PnAnwFuiUS (SRM
Strategy)
3. MATTINVBIUNANW 4.82 0.39 5 5 5 0.00 0.00
(Student Life Cycle)
4. 1nsInALENSVDY 488 | 033 | 5 5 5 0.00 0.00
ASINNISUNANWIAUNUS
(SRM Metrics)
5. NNSSA™INNAN®EN 488 | 033 | 5 5 5 0.00 0.00
(Student Retention)
ayunassAusenoul 1 487 | 034 | 5 5 5 0.00 0.00
ANSIANISUNANWIFUNUS
\Wanagns (Strategic
SRM)
29AUTENAUN 2 MIIANTTUNANIFUNUSITIUHUR (Operational SRM)
6. NNSUINITNNITEDU 500 | 0.00| 5 5 5 0.00 0.00
7. MIUIMsEETiUayU 5.00 | 0.00 | 5 5 5 0.00 0.00
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A1519% 4-5 (si0)

3 A9lna
) (Quartiles)
= ~
@32 — G Q . —~
: | |22 =3
Y o 5 = -6 a [ Dr:“ 575 *fg
FaA1nu = ] € 0
51292/ S22 53
o ~ c
> | .~ = | .© = & 2 o
S |2 |®E | g|®E| g3 22
2 2| S| | £ |2 g8 ¢E
< T “® 3 @ e 9 = S
< < c < c < £ lalNe
&« &« [cs (e (e c G =
29AUsZNAUN 3 NSIAMTUNANBIAUNUSITIAATIZH (Analytical SRM)
ayunasAusenaud 2 500 | 0.00 | 5 5 5 0.00 0.00
MsInN1SnANEURUS
WU UR (Operational
SRM)
8. M3sEyLnAnY 488 | 033 | 5 5 5 0.00 0.00
(Student Identify)
9. NMsHUNLYUNANY 476 | 044 | 5 5 5 0.00 0.00
(Differentiate)
10. MylAswviniuazay | 494 | 024 | 5 5 5 0.00 0.00

NunAnw (Student
Portfolio Analysis)

11. Usvaumsaldiiinauen | 476 [04a | 5 | 5 | 5 | 0.00 0.00
vaenAny (Valued

Student Experience)

ayUnansAUsENoUR 3 a79 |04d| 5 | 5 | 5 | 000 0.00
NIIANITUNANWAUAUS
WWeLASIEY (Analytical

SRM)

asAUsznaufl 4 nissanistindnundunugdiBesaufie (Collaborative SRM)

12. mswawdaiauedia 482 | 039 | 4 5 5 1.00 0.50
yar1 (Value Proposition

Development)

13, NISWAIUILATOUNY 4.65 | 0.61 | 5 5 5 0.00 0.00

(Network Development)
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(Emotional

Commitment)

3 Adalna
4] (Quartiles)
= —_
@2 —~ G ) . -
i S = 2| €S
Yy o . S|l ol |l a| c&| % %
LRIz MIMEY % g g % g § g ('E!’ 'q;)
o | 2| | 2| | CE| 30
> o . = . S © - o
~ 12 1= < 1= 2 3 Z7 =
- = e 22 Sl @ |3 E
c | S| = | B3| | & L8| 55
K K (o K (o K KadNe)
« « « « « = © =
agﬂwaaaﬁﬂiaﬁﬂauﬁ 4.74 1050 | 5 5 5 ]0.00 0.00
A153ANSUNANEUNUS
G ReREIR)
(Collaborative SRM)
d%udaﬂizaﬂuﬁfﬂ%ﬁeauwuﬂ (Conversational User Interface)
14. dwsieUszanugldide | 500 | 0.00 | 5 5 5 0.00 0.00
gunun (Conversational
User Interface)
wialulagidetsysyn (Cognitive Technology)
15, LOLRUNEUNUN 494 | 024 | 5 5 5 0.00 0.00
(Conversational Agent)
16. NNSIANITANTEUNIA 488 | 033 | 5 5 5 0.00 0.00
9379 (Intelligent
Information Manage
ment: 1IM)
ayUramalulagelayen | 491 | 029 | 5 5 5 0.00 0.00
29AUSENAUYBINITAINNISUNANEIFUNUS
ANAINANAVRNINANYITEAUGANANEI (Student’s Loyalty)
17. MsFuitegmAmnis | 5.00 | 0.00 | 5 5 5 0.00 0.00
Tyusnisneansaau
(Perceived Quality of
Teaching Service)
18. Auyjassiunsersual | 4.88 | 033 | 5 5 5 0.00 0.00
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A1519% 4-5 (si0)

8: Aana
S (Quartiles)
2 —_
>3 — G Q . —~
= S =2 €5
¥ o — 5 : -6 a « Dr:“ 575 -'fg
YaA1a13 c 5 3 % S % i € =
o > — = ) O 2 0
2 Fve) . = - = © a ()
~ T2 1= (o 1= 2 3 7 =
2 = & =3 e 2 9| 3 E
(7 = rd
@ © @ =3 @ «§ g = S
< < (ad < (ad < £ lalNe]
(cw (cw (cn [cx « e T =
19. QmﬂW‘WGU’eN‘U%ﬂﬁ 5.00 0.00 5 5 5 0.00 0.00
(Service quality)
20. Anuanelaves 4.94 | 024 | 5 5 5 0.00 0.00
UnAnw" (Student
Satisfaction)
21. ¥ovdeauwaznnanwal | 4.88 | 033 | 5 5 5 0.00 0.00
YDIUNNINYIAY
(Reputation and Image
of University)
ayunanduasindnaves | 4.94 | 0.18 | 5 5 5 0.00 0.00
UnAnwiszaugaudne
dyunan1susziaiy 489 (027 | 5 5 5 0.00 0.00
LUUDIADY

91NNANITUIZEUTUIIMUUTNABINITIANITUNAN B AN WUTIIRT o UUN U VDS
LVIﬂIuIaEJL“UQ{jﬂJﬂJ’HMEJLE] LaumaummLwammsummmﬁﬂﬂﬂmmaquﬂﬁﬂmsvﬂuaﬂmﬂwﬂu

G]’]i'N‘V] 4-5 ﬁ?lﬂiﬂﬁiﬂ&l@i‘Uﬁ@\‘iLL‘U‘UR]'mENﬂ’]if\]@ﬂﬁi“lJﬂﬁﬂ‘UWﬁiJ‘WUﬁ@ﬁ]QiEJ“’UUWU%"I‘WU@Q

LW@IUI@EJL“U\ﬁjﬁgfyﬂﬂﬁEJL@Lﬁmﬂﬂ‘mﬂuqLW@ﬂﬂLﬁiuﬂﬁﬁuﬁlﬂiﬂﬂﬂﬂ%@ﬂuﬂﬂﬂﬁﬂﬁ%ﬂUQ(ﬂNﬂﬂwﬂﬂ

Tunns197t 4-6
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A15199 4-6 asUnasuTesuuItasInIsIansinAnwduiiusdaaTesuuiiugiuves
waluladid Uy gAgLolunaunuINedLasuAIusNANAYIUNANY)

FLAURANANY
Aana INAUTINITIUTO NASUTDILUUINADY
(Statistics) LUUAADY (Consensus Reached)
(Criteria)

Aady (Mean) = 4.89 > 4.50 Jilgrvgiiiudagediaun
(Strongly agree)

drudenuuinnsgiu 0.00 - 1.00 ﬂﬁjuﬁl,%mﬂngﬁmwmﬁu

(Standard Deviation: S.D.) aamﬂé’aqﬁuqq (High Consensus)

=0.27

1585711 (Median) = 5.00 > 4.00 ﬂﬁju@%mm@ﬁizﬁummﬁﬂéﬁ’zy
&3 (High Level of Important) 179
flomalululeas

fidesenineninlvg 0.00 - 1.00 ndufidervigiiniiuiiy

(Inter-Quartile Range: IR) aamﬂé’aqﬁuqq (High Consensus)

=0.00

dudvauumolnd 0.00 - 1.00 ngufidervigiinanuidiy

(Quartile Deviation: Q.D.) aaﬂﬂﬁaﬁuqa (High Consensus)

=0.00

NN51971 4-6 wandliiiuigidennaiasaniusedunnesduszneuvesiuuiiaes
mq‘[%’;ﬂaﬁmmmi%’mm31°Iﬂﬁwwé’uﬁuéé’aa‘%UzuuﬁugmﬁumLwﬂiuiaﬁL%q{]zy,zy,ﬁ’;mamuﬁ
aunufieduaiuninuasdnnvesindnusedugaudnu Aldwautu Taeddnade
(Mean) Tngsauiindy 4.89 Gannnit 4.50 uarlunnesddsznauiidiadeunnnii 4.50 duil
AmnumneInguildsimaiudisegiannluynesduszneuiivsnglunuusiasmiidls
y1aA (SRM Value Chain) @autdaiuuannsgiu (Standard Deviation) Tagsastviiiu 0.27
FafiAnaglumag 0.00 - 1.00 waglunnesduszneuidrudssuuinnsgiueglurag 0.00 - 1.00
vineANINaNSaianuiuaenadesiugs (High Consensus) AsisagIu (Median)
lagsauwiniu 5 ZAwnnd 4 uaglunnasrusenaulandseguuinndd 4 vuneanudingy
idrmaliszdunudifaygs (High Level of Important) 3eillonaidululigs driide
5¥1319A3010d (Interquartile Range) 1ne531¥1AU 0.00 wagNnosAUsEnaullAide
sewinamelndeglugas 0.00 - 1.00 mneauinguiidsrngiianufivaonadesiugs
(High Consensus) Wag drudsauuniolng (Quartile Deviation) I%ﬁ’mwi’lﬁ'u 0.00 wagyn
ssdUszneuiidiudouumelndeglugis 0.00 - 0.50 mnseuInaUL T IvRlALT
denAneiuge (High Consensus) muuﬁmmmiaaﬁﬂlmﬂﬂamLsusrrmwm 17 iy $uses
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¥
a T~

LUUTI889N15IANTHNAnwIduiusSaaTezvunug uveunaluladilelygialsiolaun

<3
v = [

aumileduaiunnuasininivesind@nunssiugaudnw
4.3 wanrswaunaaniaenssuszuunisianisindnuduiussaiozuuiugiuvas
waluladidsdyayrfasiaauiaunuiiiedaaiuaaiuasindnfvesinAnun
STAURANANEI
fiteldiuuuianddyadivesnisianistndnwduiudanTosuuiiugiunes
waluladiBedaygdeieluiaunuileduaiuauasininfvesin@nuszdugaudnm
fiimunduuaziiumsiusesuuiaedlaefidemgniauaninenssussuu msdanis
indAnwduiussiaieruuiiuguresvaluladifsdyg deenuiaunuieduaiuaiu
endnfvesinfinwiszAugaufnen fmﬂuum%aimmamammumiﬂi Wususes
an1ilngnssuszuuiiiaundunaziiunisiaananiisaduien (Content Validity Index:
cvh) Tnegidenvney d1uau 5 vinu Tasiedesilefldlunmsusziiiususesantnonssusyuuld
JEAUNMTERNSU 138 NS (Level of Agreement) wuu 5 5¢6U (5 point-Likert Scale)
(Likert, 1932) TnonanisUsediuALLignsadai evvesdafiaalunisussd usesdu
am‘fjmaﬂiims‘uumﬁmmﬁﬁfﬂﬁﬂmﬁmﬁuﬁ‘é’ﬂa’%azuuﬁugmmmLwﬂiuiaﬁl,%ﬁ{]au@ﬂﬁm
lluidsaununieduaduanuasininfvesindnwsiugaudnu wandluasiei 4-7

A15199 4-7 nan1suseiiiuauiesnsuaionivestaaintnlunisussiiiugessu
andaenssuszuunsdnnisinAnwduiusdniosuuiiugiuronnalulagigs
Yy 1a181olauNBedunuiodsasual1u99snanfvesinAne)

JLAURANANY
v
fuil
-~ N 2] < LN o
s s 1= N~ = J1UIU AU
| 2| 2| 2| 2|, ol 4 A
|l E || €| -€|dnnnana| Weuds
o E | G| E| &G | & | 4 X NaN1S
JaA1a1u & | | o | o| & A Wan -
S| @ | | & | & ¢ WU
€| ¢ & €| €| anuwiui | aseswe
o r r r o o o
335 | 235 | a3 | 235 | aZs | E1DAAADY v (I-
Vi)
a9AUsznaUvasdIuAaUTEa UL lHBEuNUT (Conversational User Interface)
1. upUnaLAty 4 | 4 | 4| a4 | 4a 5 5/5 = A
MUsUN3 1.00 ADARADY
AUNUINIUY
dunsnlly
(Conversational
Application)
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AUl

— N 3] < N °

s s s s = VIUIU AU

E|E|E|E|E | fmamad | Wiouds
v o «§ ag ag «§ «§ Yoy X NANI3
JaA1ay & | o | & | &r| o A Wann -

| & &| & & aradiui | asese | o

§ § § § § dommans | 9o (-

e | aZze | aZp | aZze | aZx»

(@)
a9AUsENaUvREIUAaUTEa UL ¥ BIaUNUT (Conversational User Interface)
2.M3ysans | 4 | 4 a | 4 5 5/5 = A
FNULBLIUN 1.00 AOnAADY
AUNUN
(Integration
with
Conversational
Agent)
29AUTZNBUVBIBLAUNEUNUN (Conversational Agent)

3. 715 q il il q q 5 5/5 = Ay
Uszanana A 1.00 GRILEHLN
AWITITUYR

(Natural

Language

Processing:

NLP)

4. NMsnta 4 | a4 | 4| 4| a4 5 5/5 = Ay
NYITTIUYIA 1.00 AONAADY
(Natural

Language

Understanding:

NLU)

5. AN5anA a | 4 | 4| 4 | 4 5 5/5 = Ay
Ui (Entity 1.00 ADAARDY
Extraction)

6.nsduelew | 4 | 4 | 4 | 4 | 4 5 5/5 = Ay
wazUIUN 1.00 | @oAndDl
(Intents and

Context

Matching)
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A1519% 4-5 (si0)

Ay
«i N [\9} <|' LN o
[ s 1= = = ATUIU AU
2|l x| 2| 2| =1, - 4 -
) S| €| €| € |dmmual | Weuds
Y 9 9
v o q (=4 (=4 (R (R do v & WaN3
JaA101u & | | o| o | & ¥ Wanw -
| 2| & | 8 | @ < WA
S| & & €| €| anuiui | a5
s | £| £ £ | £ 4 -1
AZZ> az; az; B agzZ> ﬁaﬂﬂaaﬂ ‘UE) (I'
CVI)
7. ANSIANISANS | 4 il il q q 5 5/5 = TAnu
1ARBUAUNNS 1.00 A0NAADY
IANTUNANWN
#UUS (SRM
Dialog
Management)
8.anwloyans | 4 | 4 | 4 | 4 | 4 5 5/5 = flAny
1ARBUAUNIS 1.00 A0NAADY
IANITUNANWN
#UNUS (SRM
Dialog Mart)
9. NSERANT il il il il il 5 5/5 = A
SEWINUBLAUN 1.00 ADAAADY
AUNUINULD
LUNNITIANIT
ANsauna
PIRTYLNIY
JUKUUNTSLAEN
vy (Web
Hook)

29AUSZNOUVBINITIANTTETAUINADIRSEE (Intelligent Information Management:
IM)

10. M139ANTS 4 | 4 | 4| a4 | 4a 5 5/5 = CoREY
ATEULNA 1.00 AOAARDY
PRilakb
(Academic

Information

Management)
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Al
i AN [\9} < N o
s s s s = VIUIU AU
= = = = = | v al|l 4 4
;g ;g ;g ;g ;g HN3eRaRal | gD i
JaA1ay & | o | | &r| o A Wann -
S| S| & | 3| @ < WU
€ € € € € | AU | AT9578
ag T T ag e o o
335 | 235 | a3 | 235 | aZs | OAAADY 9 (I-
(@)
11. M3dug 4 | 4 | 4| 4|4 5 5/5 = flA
Tugalunis 1.00 | @onmdes
TusnsAunns
IANTUNANWN
FUuS (SRM
Module
Matching)
12. 3nsnaPuAu | 4 il il q il 5 5/5 = A
aAnsaumne 1.00 ADAAADY
(Information
Retrieval
Engine)
13.haswdme | 4 | 4 | 4 | 4 | 4 5 5/5 = flay
(Utterance 1.00 ADAAADY
Generator)
14. nSnens il a a il il 5 5/5 = [IREY
PN19IVINTS 1.00 ADAAADY
(Academic

Resources)
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Ay
«i N [\9} <|' LN o
[ s 1= = = ATUIU AU
? E 2 2 2 v a d' a
;§ E E E E Hnsenaal | s Jans
JaA101u & | | o | o | & A Wanw -
S| S| 8| & | & < WA
€| €| €| €| &|anuiui | Ase5e
Tl T T T T o o
335 | 335 | 235 | aZs | aZ» | OAAADY 8 (I-
CVI)
15. mswaules | 4 il il q q 5 5/5 = Ay
Winltusnisnu 1.00 SOGELN
NUSUATUU
anUnenssuny
Usn1s (Services-
Oriented
Architecture:
SOA) WU
walulagidu
wasid (Web
Services)
AYUAMUATINULDNINGRUU 15/15 =
(Content Validity Index for Scale: S-CVI) 1.00

NA15797 47 wanananisUsziduaiesfiodmunisusediusessuandnenssy
sw‘um':?%’ﬂmiﬁﬂﬁﬂmﬁuﬁuﬁ‘é’aﬁazuuﬁugmmaqmﬂiuiaﬁL%a{jagapé”wl,amuﬁﬁwm
WiedaasunuasindnivestinAnuisssugaudnyt angmsanand S1uau 5 viu Taewn
Formauilmdiirnuiisadaiiemaseede (tem Content Validity Index: 1-CVI) 1nnnd
0.78 nnde (-CVI = 1.00) uazddwilnunsanuionisisatiu (Content Validity Index for
Scale: S-CVI) 11An91 0.90 (S-CVI = 1.00) FaagUlfindadraruyndaiiniiuasnndes

(% L

AuanUaunssuszuuN ATy 901505 UToIUUIIa0INTInNsnAN YA US
g3asszvuiugIuvaunalulagitelygisieiaauiaunuiineduasuni1uassning
veetinAnwrszauganAnu ldn1sUsetiususesdignsmaunuAINNguELT eI

U 17 VU
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A1979% 4-8 nan1sUsziiususasandnenssuszuunsdnnisin@nwiduiusslasezuu
Nuguvaanalulagdalyg1nioluiaunuIieduasuANsNAnAves
UNANTELAUALANITIMUNATUENTIAA

o i N 52} < LN \O N~
— N N3] < Lo O N~ 0 (o)} — — — — — — — —
TE| & & & | &S| & & TS| &S| & Ts| & & TS| & TS| TS
2 2 =2 2 2 2 2 2 2 2 2 2 2 2 R 2| X
¥ o < < < < < < < < < < < < (o (o < < <
o aTaa s| = =| =| | =| | | s | =| | | | | | =
@ | | F| @ @ @ & | E| @ @ & E | & @&
(g4 (St (g4 (Sad (g (S (St (S (S (St (gt (S (S (S (St (gt (S
gl 8| & & & & & & & & & & @ & & & <
(e g [y g ey [y (g & [y g ey & [y (o ey oy ey
4 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
' ' ' ' ' ' ' ' ' ' ' ' ' 1 ' ' 1
a§; a§; ag; a§; a§; ag; a§; a§; a§; a§; a§; a§; A2 a§; a§; a§; a§;

#unun (Conversational User Interface)
4 5 5 5 5 5 5 5 5 5 5

Re
2D
Z

29AUsZNOUVRsHIufaUSEaUEL
1. woy 515 |5 |5
naAguy
dmiums
aunwn
ARVGHREY
Tnly

(Conversa

(S5}
(S5}

tional
Applicatio
n)

2. mM3Ys 5 5 5 5 5 5 4 5 5 4 5 4 5 5 5 5 5
NS
AU
Lun
AUNUN

(Integratio
n with
Conversat
ional
Agent)
29AUTZNBUVBUBLIUNEUNUN (Conversational Agent)
3. M5 5 |5 |5 |a |5 |a |a |5 |5 |5 [a |5 |5 |5 |5 |5 |5

Uszuiana
NYIBIU
¥R
(Natural
Language
Processin
g: NLP)
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=
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a

=

E

Z WHLIAIBEIOUDEL

5

T WALWBEIBUDEIAM

5

5

5

o

JaA1au

4. N3
W1ha

HEICARPREY
Kiglg

(Natural

Language

Understa

nding:

NLU)

5. NS@nn

(Entity

Extraction

6. N3

LA UTLLAS

Usun

(Intents

and

Context

Matching)
7.01%

INNIINT

ANDUAIU

@

o

N3NNI

YnAnwn

o

s

AUNUS
(SRM

o

Dialog

Managem

ent)

Y
ASLARDU

AdIvaa

A1UNT
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99238% (Intelligent Information Management: IIM)

1Y

5

5

5

JaA1au
IANTS

UnAnwn

o

Fuwus
(SRM

Dialog
Mart)

9. N3

FLWINUB

GRGEE]
LAUN

AUNUIAY

14

LDLAUN

ANSINANT
A5EUNA
sULUUNNS

U
'
a

I3
WYY
(Web

Hook)

YNIUYBINTTAIANTITAIEULNA

Us
10. A9
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24A

INNT
A9 ULNA
3013
(Academi
Informati
on
Managem
ent)

11. 013

FUALLAD

U
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NI
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=3 ‘a
Vulwesid
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peRUsEnauvasdIudaUTEa Ukl YU (Conversational User Interface)
1. waunaadudniunis 4.94 10.24 | 5 5 |5 0.00 0.00
AUNUINIWAN TN I
(Conversational Application)
2. MsysanmsTidiuelut | 482039 |5 |5 |5 | 0.00 0.00

Aunun (Integration with

Conversational Agent)
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g% . G O ~
JaAau § § g é % g % % .§
S| 8|w| 2 w| % & 2 o
2| 28| 5| E| 55|22
S|l e | = |8 |@= | & | 25
|l €| ||l &€& w8
ayUnaesAUsenouvesdiusie | 4.88 033 |5 |5 |5 | 0.00 0.00
Uszanuglddsaumnun
29AUITTNBUVBUBLAUNAUNUN (Conversational Agent)
3. NNUTZUIANANISTINYIG | 4.76 | 0.44 | 5 5 5 0.00 0.00
(Natural Language Processing:
NLP)
4. M5 TTULR 4711059 | 5 5 5 0.00 0.00
(Natural Language
Understanding: NLU)
5. msanaLeuiia (Entity 4710595 |5 |5 |0.00 0.00
Extraction)
6. NMSIUALIAUALUIUN 476 1056 |5 |5 |5 {000 0.00
(Intents and Context
Matching)
7. M3dansnsianauaIun1s | 4.59 | 0.80 | 5 5 5 0.00 0.00
INsUNANYIFUNUS (SRM
Dialog Management)
8. AfsTBYANISIAROUATUANT | 4.71 [ 0.59 | 5 5 5 0.00 0.00
IaNsENANYIFUNUS (SRM
Dialog Mart)
9. NHOATTLAINNOLIU 459 [0.62 | 4 5 5 1.00 0.50
AUNUIAULBLAUNNITIANT
GRFGIRIG R PREETR VAT IETY
mMaiendu (Web Hook)
ayunassAUsEnouvaLelaun | 4.69 | 0.59 | 5 5 5 0.00 0.00
AUNUI

29AUTTNBUVBINTIANTANTAUNADIRIUY (Intelligent Information Management: IIM)
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(Information Retrieval Engine)

13. fhad1efne (Utterance | 4.53 (062 |4 |5 |5 | 1.00 0.50
Generator)
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UnAnwsziugauAny

AR LNAUIINISIUTDS NASUTDIRUUINADY
(Statistics) LUUIAD4 (Consensus Reached)
(Criteria)
Aade (Mean) = 4.70 > 4.50 Ailgrmauiiudiediann
(Strongly agree)
damﬁmwummgm 0.00 - 1.00 mjmﬁt,%msumujﬁmwmﬁu
(Standard Deviation: S.D.) = donAABINU a3 (High
0.55 Consensus)
1i58g7U (Median) = 5.00 > 4.00 ngufidervigliszdu

ANENAYgs (High Level
of Important) #n3ailena

Juldldas
fidesenineminlvg 0.00 - 1.00 nduidervgyianuiiy
(Inter-Quartile Range: IR) = 1.00 deamaosiuge (High

Consensus)
drudvavummolnd 0.00 - 1.00 nduidervgydanuiiy
(Quartile Deviation: Q.D.) = 0.50 deamdaesiuge (High

Consensus)

09151991 4-10 wansliifiuindidervgiiansuniusesluynesddsznevuea
andnonsanszuuiildianniu Tnefidade (Mean) Tnesamuwinfy 4.70 Sannndt 4.51
wazlunnosdusznoviliiadennnnit 4.51 Feilanumneinnguiifernafiufeegiann
Tunnesduszneuiiusngluaniinenssussuy drmdsauunasgiu (Standard Deviation)
Tagsauiniu 0.55 Fesleneglurag 0.00 - 1.00 wagluynesduszneuidrudoauumnsgu
oglutas 0.00 - 1.00 vnemNLINANATITmuIiuaanAdesiugs (High Consensus)
A58 (Median) Tngsauwiiu 5 Zewinndt 4 wazlunnesdusenauiiandisegiuunnid
4 mnﬂﬂmuﬁﬂzjm@%mmzﬂﬁizﬁummﬁwﬁfggﬂ (High Level of Important) #3eillania
Wululdge Arfideseninemialng (nterquartile Range) Tagsautvindu 1.00 wagn
psAUsEnoUdAiduszninaadelndeglugag 0.00 - 1.00 nunsauinduiiBervgd
ANuLiuaenAdosiugs (High Consensus) uay @audssiuuaiolng (Quartile Deviation)
Tngsaminiu 0.50 wagnnesduszneuiidrudoauumelndeglurag 0.00 - 0.50 veay
Inguiidmadanuiiuaenadosiugs (High Consensus) faiudsanansnaguldiingy
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(Content Validity Index for Scale: S-CVI)
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v19lgyann (Value Chain Model) tilauansiia 1) aedUszneuvesianssundn (Primary
Value Activities) fis N159nn15UnAnwIduRUS (Student Relationship Management: SRM)
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fiusznoudng msdamsindnunduiudiBsnagnd (Strategic SRM) mMsdanstinAnwduiug
WaUURN15 (Operational SRM) N159AN15UNANMIAUNUSTIIATILI (Analytical SRM)
wag N133ANITUNANEIEUNUSLTITIuile (Collaborative SRM) 2) 83AUIENOUTDIRANTTU
atuayu (Support Value Activities) UsgneuluaivdiuseUssarugldidsaunun
(Conversational User Interface: CUI) waginalulagitetoygn (Cognitive Technology: CT)
Tnawaluladitelyausenauluniy tolauiaunun (Conversational Agent) Way N159ANTS
d19duLnAdaasue (ntelligent Information Management: IIM) Wag 3) 894AUSENOU
AulaUTauNI9nITLUIdU (Competitive Advantage) An A21NAI5nANAYRITNANEA
seAUgANAnyY (Higher Education Student’s Loyalty) fiusznaulsng AAINNITLIAUINS
f1un15aeu (Perceived Quality of Teaching Services) LLazﬂmmwmﬂﬁU%mi (Service
Quality) ¢ 1fledsmaliindnwiiinaiiufianela (Satisfaction) A2 ugestuideensual
(Emotional Commitment) Foidasuarn1ndnuaififvesvesaniu@nel (Reputation and
Image of Academic Institution) Tagnguiifeavig % 17 vau FFunuddusoann
psAUsznaululuudIaes Imaﬁizé’umi%’mm;:ILSTJ'EJWWLﬁuG’T’JEJaS'NMﬂ (Strongly Agree)
funuudiaesfifauiu nauidomndaiudfiuasnndostugs (High Consensus) wagngu
Fidevalvisziunudftgs (High Level of Important) wisillonaidululsgslunisii
LLUUﬁWaadlﬂﬂizqﬂﬂ%’eﬂU (Mean = 4.89, S.D. = 0.27, Median = 5, Inter-quartile Range
= 0.00, Quartile Deviation = 0.00)
amf]mﬂﬁmw‘umi%’ﬂmiﬁfﬂﬁﬂmé’mﬁuﬁ‘é’ﬂaéawuﬁugmmaﬂL%ﬂiuiagl,%ﬂﬂaujzm
freleluiaunufiednasuaNasinsnivesindnwil 4 esduszneu fe eadusznaudl 1
daumﬂszmu;ﬁ%@%qaumm (Conversational User Interface: CUI) 838 Usznaudi 2
welula8idedayan Uszneulusie 2 esiusznauddy fe ssfusznaud 2.1 wiawsiaunun
(Conversational Agent) 83fUs¥naufl 2.2 mi%’mmimiaumm’m%v (Intelligent
Informatlon Management: IIM) 99AUT neuf 3.3ulwesia (Web Services) Iﬂaﬂau
r;gwmmmm 17 mu mummmwﬁawﬂaamjsvﬂau’luamﬁmaﬂismvwwlmwmuwu Tngl
sERUNMsTUTeIidEvgiiusiengeunn (Strongly agree) funuusaesiiwauy na
ﬁLﬁ?j'snﬁzj'mgﬁm'mLﬁuaamﬂé’aqﬁugﬁ (High Consensus) LLazﬂejmﬁL%wmzgiﬁsxﬁummﬁﬁzg
a9 (High Level of Important) n3adilenaidululagelunisirantdnenssuszuuly
Usegndldsaly(Mean = 4.70, SD. = 0.55, Median = 5, Interquartile Range = 1.00,
Quartile Deviation = 0.50)
auauiRvesolauiaunudmiunsianisinAnuduiusseniozifiedaaiuniiy

54

ndnAvesinfnwisedvaaufne Ysenauluaie 23 auaudd fAs aruisaliusnng
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Useaun13alivndn ¥y n1sasuaiuwaznsuseyduiusnisSuldnAnwiineu
Mnguteyavemdngns vie anunasiinuszaunisallaonss MmnzAudeyadiuyana
yesiindnw TusnmaAsfunmsiiudeyadunsussfuamaimmsdne wu nmsuszidy
arufianelalunisFeumsasu anmsnidnwi THEnaistunmsaeuniusumsiics
yesaaFeu 91A15 ey IuinsifefunsruAussdovvesanufinw Tiusnis
Renduneauiuiiensne (nee.) Thusnsiietunslddsuniemnuaznin wu a3
Fousedyyradumesidn n1saesiesdiud n1ssesieseentidenie THusnisiieniu
mMsfeuSoulazinnuna TuinsAsadunsliduinwimedainet Thuinsifeafu
nsuugihuilvde doRdva wazAanssu THuinmaieafunisdedudlugudnivdointete
Suduaruins Wuinaieafunsudamsmumeefidetumelusazuinslndifsei
anufinw Tuinafeafudeyaimluvesaniufnet 1wy srwiundngnslund azseeiu
Asssudlen madnduasing nmsfinse THuinsifsafunsindusundngnsuazaniufinw
THusnnsiReafudansuarianssuvesanudnu Thuinsdeyatfeaduynnadidnes
anufne Tisnsiesumssuaiasouily waensuadasmuameyana lnevs 23
AuauUFdIun1sgaNsuaNtnAnwITEaugaN@AnY1 914U 400 AU (Mean = 4.34, S.D. =
0.71) wazgUuvudennunsaunvesindnwmuanunisaliiaenndostuanautives
LuYiAUMLINUT IR 35 nauAmATRIORWIALIUT 334 SULUUTRNAALN

ﬁmm‘uszwmﬁmﬂﬁiﬁﬂﬁﬂmé’mﬁuﬁ‘é“ﬂa’%asuuﬁugm%aL%ﬂiuiaﬁl,%q{]aumpé’m
lLauiaunuLiledaaiuaiuasininfvesindnuszfugandnyn (System Diagram)
Fouandlidiudanszurumssausnisiudonnuaunun (Student’s Utterance) anntindinn
HIUNITIATIENNIIAIYT 18U N1SARAT (Thai Word Segmentation) n13findaasiuiile
(Stop-Word Elimination) tlewUadaminuaunun (Utterance Interpreter) Iioiauviaumnin
Anarudilaluanu mnfuiadignssuiumasisufisuanudifureaanuituluga
nsltusnsie3ould (Dialog Fission Module) iiaideusafuuinig grudeyauasld
lonanssing o vesantiugauAnwisuiumesia (Web Services) we APl figninuunidey
sold nansUssiiudunuuszuunsianmstnAnuduiussanseruuiiugureanaluladids
ﬂzgapéhsn,awuﬁL%mu‘mmLﬁ@ﬂ'qLa%ummm%’ﬂﬁﬂﬁmaqﬁfﬂﬁﬂwwszéfuqmﬁﬂm
NNBermgdInan 5 vinu Useneudie 3 fu 1) sudiuseyszaugldideaunun wui
woundinduiiFeniuieluviaununiisuuvudiusoussaugld wanzaunniian (Mean =
4.60, S.D. = 0.52) 2) AuebauNaunuU Ty WU JULUUVRLBLAUNAUNUYIAINITA
vhauldegrunuizanuiniign (Mean = 4.60, SD. = 0.55) 3) F1un13dnnisansauna
§230r nud JULULTRIMsTaMsANsauAsanToraansavhuldeg v zaNsniian
(Mean = 4.60, S.D. = 0.55)
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ANUANAMIALARUTENOUME 1) asAusznaumulna Usenaume Auaudi Aue uay
ANNYLIANIEATIAUAIMTEUINT 2) BedUsEnaumuAINidn Usenaume anuilanela
Tunslduinns anugniu uagmisuuziigdu @3nns uagnisdl, 2012) uasgideldi
wnARnTinaudnAvesdfuuinsthnuudsdiasnadosiuns Anwaruasindnives
tnfAnwisedugaufnwiannisdanisindnuduiussieiesvuiiugiuounaluladds
Yeyarmeioauviaunud %awamaﬂazLﬁuﬂ’nmﬁﬂﬁmaaﬁﬂﬁﬂwﬁxﬁuq@mﬁﬂmﬁ'ﬁhums%’u%ﬁ’
ﬁuLL‘U‘UizU‘Umié’]’mmiﬁfﬂﬁﬂmé’mﬁuéé’aﬁazuuﬁugmmmLwﬂiuiaﬁL%qﬂzgigwé’aaLawuﬁ
FeaunuiileduaiuanuasindnivesinAnwssdugaudne Tnemsusziiiuie 8 Ussifiu
wui1 Useiiud 1 dhAnweensunieiusneetsunniiaziinsliuinisvesanitugau@nw
fodenl3lse (Mean = 4.30, S.D. = 0.74) Uszifiudl 2 Uﬂﬂﬂ‘tﬂﬁaui‘uLLﬁ”LMUﬂ’JEJ’eJEJNiJ”lﬂ
IdunvusEUUazTIsfinnnsasegueaindnwld (Mean = 4.25, SD. = 0.74) Usuifiudl 3
thdnwiuinuautfiviouinisvesantugaudnui (Mean = 4.28, SD. = 0.76) Uszifiuil 4
tindnwuinuAvesaatugaudneu (Mean = 4.24, SD. = 0.76) Usuifiud 5 dndnwsus
muildnvnizlanzvesaatugaNAne (Mean = 4.26, SD. = 0.74) Usziiuil 6 Tndnwn
Lﬁmmmﬁq‘w'eﬂ'«ﬂumﬂsﬁfﬂ%ﬂﬁmaaﬁmﬁuqmuﬁﬂwﬁLm%aﬂ’ﬂﬁ (Mean = 4.21, S.D. = 0.76)
Usziuil 7 dhnwiifuseeganniifuuuuszuuazainseayniudiuanntugaudnunle
(Mean = 4.25,5D. = 0.72) uazUsziAudl 8 ¥nAnwiifiusioedauinfiazuuyii
anugauAnuBaudnigausug (Mean = 4.27, SD. = 0.70) FamansUszifiunmsiveglu
sEduiusI89E1911n (Mean = 4.60, S.D. = 0.54) FavhlsnsiuininAnweeusunseidiu
Fveeaniifuuuuszuunsianisindnvduiussniosvuiiuguveanalulad
Welyayrsiseluiidsaununagduasuanussndnfvestindnuiseauagaudnuila

6.2 afUs18Na

9338 1o mi%’ﬂmsﬁﬂﬁﬂmé’uﬁuﬁ‘é’aa'%azuuﬁugmsuaaL%ﬂiu‘la&%ﬂﬂﬁy@wé’w
lwiaunuLiledsaiuanuasindnfvesindnwszdugandnut §ideldinisAnm
AAsgst daasgiiionansuazuideiiieddes sanddiiidervigiusomanisiaun
\3esiledviuaouniy uuudians antinenssuszuu uagliinAnwiiusesnuanta
nMshureneuaunu e ety ievssifiuauasindndvesindnw dae
n15¥nAuAnfldangfnssunaznisinanudnaidaviauad lneaiuisaaguusziau
nseduseranuTngUsranide Tnelsazden fad
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v A

6.2.1 Uadendenasionisveusuanuassnindvestindnuilusedugaudnel n1937ud
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Tnguszasd Ae Wefnwdadendinasianituasindnavesdndnuiluseiugaufinw
I1NLONAITHALIIUITEMALITRY tnenaulszving Ae UnAnwissavaaudnuilulssinelneg
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lne Ysgnouluie n1sfuifeaaninnisaeu (Perceived Quality of Teaching Service)
mﬂquﬁ"umﬂmsmﬁ (Emotional Commitment) AMAINIBIUINNT (Service quality) AN
flsnelavesiin@nui (Student Satisfaction) uazdeidsnaznndnuaivesuminende
(Reputation and Image of University) lagn155usnanain1nn1sasuildnsnaseniiy
windnfvestinfnuszdugaudnwiuazsifuiiadeiidvswaiinsznusernanjaiuniensual
vosiinfinw1 SsmmgsifunisensunivesinAnugnasgnuildanasioauasindnivos
inAnwsvavgaudnuilulsewelng genndesiunanisfinwives Henning-Thurau, Langer,
& Hansen (2001) finuin Tadeiidfayansia Ao nssudtsnaninnisasu uay Ay sy
nsesuaivesindnut 1utladefidrdgvesnnudnivesindnw daulufuvesnsivy
D9ANAINVBIUINNT (Service Quality) HdnTnadenuasininaveninfnuisedugaudnm
Tulsswalvefamansuazaden uaraunInasuinisvesaniSugaufnudmanion 1
flanelavesinAnwuduiy lnsnunwvesudnmsnmgdwarerfimelavesin@nwiuay
wdwaluidsuindennuasininivesinAnwisesugaudnuluussmelneld Gsaonades
AUNAN15AN®IUDY Helgesen, @., & Nesset, E. (2007) Tudiuresioidsasnndnualves
Un1IMe1&8 (Reputation and Image of University) fidutladenisfifidnsnaluidsuanse
AusnAnfvesin@nwiseaugaudnuludssinalve asnndasiunanisfined
499 Taecharungroj (2014) fafuatnnanisived AiveildotauauurlulBeuda fe
anfugaudnwanslvianunsewindelladesing q oud dunisdanisBeunisasu Janns
USmssnunsaeudifinunmazdaalitin@nwiinanug mnudileluvdngns uazdsuasie
mugasiudeorsuaivesindnuild viliAnauuiiowssnienfiavdaaiuvdoativ ayuy
Aanssuluanitugaudne ludunislviuinsfifudud dyifinadeninuasininives
UnAnwiszaugaudnuludsenalng lnedn@nwiaiunsasuilafenuninvesnisiiuinig
Fanaunmnsliuinisifdanadiennufiswelavesinfnur wasdidawaldsuansenin
winsnfvesindnuild warlufudoideanazawdnvalvosmine dy aondugaudnw
msUImMsianisnn q dulidamuam edunwnadifdeantunisine Tneadud
Fordosuaznmdnuwalliuitnsmenimaisluandugandnwidedsnasenislifubedly
msvanvetin@nwiazuuziuazdngeduliiin@nuluandufnuiinuiesdinueg

6.2.2 mi%’mmiﬁﬂﬁﬂmﬁuﬁuéé’aa%zuuﬁugmﬁuaaLwﬂIuIagL%aﬂmmﬂé’aaL@L%uﬁ
aunuileduaiuaiuasininivesinAnwszdugaudnuwiaiisananslusuuuuyes
wuudiasaviasldyadn (Value Chain Model) Litauansiia 1) asfusznauvasianssundn
(Primary Value Activities) Ao n15dan1sunAne1duWus (Student Relationship
Management: SRM) fiUsgnaude nsdanistin@nunduiudiBanagns (Strategic SRM) N
FanstnAnwAuRUs AU UANNS (Operational SRM) M133nn1sin@nyduiusidein s
(Analytical SRM) hag n1sdanisun@ne 1duiusidessiuile (Collaborative SRM) 2)
peAUsENaUvaIRanssuatuayy (Support Value Activities) Usgnaulumisdiusiouseanu
A b9 unun (Conversational User Interface: CUN) waginalulagiiaUayay (Cognitive
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Technology: CT) Tnenaluladidsleyarusznauluniy Lolauiaunun (Conversational
Agent) LAz N1IANITANTAUMADARTYE (Intelligent Information Management: IIM) tag
3) p9AUTEnaUANULAUTIUNIINITUY U (Competitive Advantage) Aig AINASINANAUDS
ﬁfﬂﬁﬂmasﬁuqmﬁﬂm (Higher Education Student’s Loyalty) fivsznaulusie ANINAIT
Tusn13AuN15aeU (Perceived Quality of Teaching Services) kagAMAINNNSTIAUTNNS
(Service Quality) ¢! iilodwwalviin@nuuinaufianel (Satisfaction) AnusjasiuBeensual
(Emotional Commitment) Foidasuazrn ndnuaififvesvesaniu@nel (Reputation and
Image of Academic Institution) Insuvusiassnisinnistnfnwduiussanioruuiiugiu
vaunaluladidsdygidieiarudiaununiieduaiuainuasindnfvesinfnud
seivgauAnuwiloagluguuuureisldyanudazdiesiliiiunmsuuayideviaives
msdamstinAnwduiuslussfuegaudne isldlunisnenagns Yssiiumsussidiusa ns
UFuUsnsliusnis wumslunisiieseideyatinfnwmduiinaudvesanfugaufne wae
msienlesteyauazuinstuiadedisveumiine ds Jsaenadesiunuudtasalunis
ﬁlﬂﬂﬁﬂ’ﬂuﬁmﬁuégﬂﬁ’]ﬁgﬂ 4 WUU AB LuUT@eY IDIC ¥ee Peppers, D. & Rogers, M. (2004)
mei’ﬁaaqiszj'gaﬂ'w (CRM Value Chain) 484 Buttle, F. (2015) LUUI1893@UTIOUL VD
Gartner (The Gartner’s competency model: Eight Building Blocks of CRM) 484 Gartner.
(2017) ULUUTIABINTEUIUNITUIMTANANENTUS (DEAR Model) Wittaya Danthamrongkul
and Pipop Udorn. (2006)

6.2.3 am‘fjmaﬂsimz‘uumﬁﬂmsﬁnﬁawwé’mﬁuﬁé’aa’%azuuﬁugmmaaL%ﬂiuiaﬁL%a
JyrdlsiaiauiaunuiiisdnasuniuasinsnfivesinAnuill 4 ssdusznau Ae
gedUsEnaUfl 1 diudeuszatugldi¥eaunun (Conversational User Interface: CUI)
aafusznauil 2 walulaBiladlyan Uszneuludie 2 esduszneudidey Ao sadusznau
7 2.1 wuiaunu (Conversational Agent) a3dusenaufl 2.2 nsdansansaunedansey
(Intelligent Information Management: [IM) asfUsznaudl 3 Buwesia (Web Services) &
asfdsznavvesaniinenssuszuuldanntuiiasuaenndasiu Dabae Lee. et al. (2022)
Wae Hao Liu. et al. (2022)

6.24 AuantAvessluviaunudmiunsianisindnuduiussanioziiedaaiy
ANuRsinsAnfvastinAnwseaugaudnel Usenaulusie 23 auaud® Ae awwsaliuinig
RAeafumsameidou nMsneusedn uagnsthszmssaudonnsine usnmaieituna
Ms3eu Wudnsifnfuufiunsdne TuinsfentumseSeu msudadounandou
wazaey TrinAnwudazyaea THusnaAntumesuesein e undeu domadeus
Aanssu Tusu wazagunisFeunsasuluseinildamedeu TWudnnaeatunisiin
Uspaun15aiign@in 1 n1saeunularMsUssnduiusn1ssuindnyilnauaingiudeya
yeandngns 3o anuvadinUszaunisallaense fmsnziudoyadiuyanavesindny
TusmsiRafunsivdeyafunsussiuannmnsiinu Wy msusziiuanufianelaly
nst3sunisaey ansaiiiousi TuinaAefunisaeunudumisiidiosieaiou
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91A75 e WusnisineatunsauAussilsuvesantufinet iusnisineatunesnu
Aguiensfny (nea.) Tiusnisifgriunsldddnennuasain wWu nsideusedayayia
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SUMesin N15999%09dIUAD 115309 R9RaNANFINTE THuSA1TReITUNITS oS suLaY

a a

fnnnuxa Trusn1sinetun1shieUsneIm1edsinel Tiusnisiienuniswuziiniieds e

aa v a a 1%

A3a warfanssu usnsifeafunsdedumlugudniadeinsaviosuainasuinig
Tusnisngafunisuawngsing Meiistuntslukazusisinamesiuaniudne
usnmsifeaiudeyanilivesaniufne wu Suiundngasluudazsedu Fsssuiey

n1silasuadas nsdnsde Tiusnisiieatunsindudundnansuazaniudne Tiuinis

€

AeafutmansuazAanssvesanu@nw Iuinsdouaifetuyanadifyvesaniufn
TrsnaAeatumsiuasinsnuily wasnssuadasnuanizyana eV 23 auausicu
n1sgaNsuINnAnwIsEAvanuAnwILazJULUUTDAIIUNTAUNUIVEIUNANYIAIY
anunsaifiaonndostuamautiveenuiaunuinuianun 35 nguauantiielauy
aunin 334 JUUULPRaIRL Ssguuuuveaanunduduiidiflunisiuintwvesindnu
syiugauAnwGenlduinisuasteyaa saumavosantugaudnun lnelelausiaunuiay
yhmsiSeuisunvuvenamnfideladne wazidhlalanuinseuaqunisliuinisnisly
antugaudnuniiaenadostunisiamstindnnduiusuazesduseneudladoeusinives
UnAnwszsugaudne

6.2.5 ﬁmmuszwmi%’@miﬁfﬂﬁﬂmé’mﬁuﬁé’aﬁawuﬁugmmaaLwﬂiuiaﬁl,%aﬂﬁyzm
é’amawuﬁawmLﬁadqLa%ummm%’ﬂﬁ’ﬂﬁmmﬂfﬂﬁﬂmzﬁuqmuﬁﬂm (System Diagram)
Fauansliidiudanszurunisdaudnssudonuaunun (Student’s Utterance) 9ntin@inu
HIUNTTIATIENNIATYT LU N136AA1 (Thai Word Segmentation) n1sindasiuiile
(Stop-Word Elimination) iiewUadaninuaunun (Utterance Interpreter) Tiioiauviaumnin
Anarudilaluasun anfudadignssuiumauisuifisuanudriuresa auduluga
nsltusn1sie3ould (Dialog Fission Module) Wiaideusafuuinig grudeyauazld
lonanssineg vesantugauAnusiuiuimesia (Web Services) w3o APl fignivunidousio
11 Ssaenadesiun1iduves Nadine Glas. et al (2018) lumsidefioliuinsiuieaus
AU

6.2.6 namsUszifiumnuinAvesinAnuwsziugaudnuniinunssusfuluuszuunis
ﬁ"}’mmsﬁﬂﬁﬂmé’mﬁuéé’ﬁm%zuuﬁugmﬁuaamﬂiuia'ﬁl,%qﬂfy,@ﬁwLamuﬁl,%qaummLﬁa
duaduemnuassninfvesindnwszavaaudne wud nanisuszidunmsineglussauiiu
gegran devilimuindndnwisenfuvieiiudieeganniifunuuszuunsdnnig
ﬁfﬂﬁﬂmé’mﬁuﬁé’aﬁawuﬁugmmaqLMﬂIuIaﬁL%aﬂzgzgwé’aaLal,ﬁ]uﬁl,%muwu’mqul,a%mm'm
winAnfvesinAnusefugandnuld Fawansisenuiraenndesiunaciuideves Rina
Indrayani iag Ragil Pardiyono (2020) ludiuvein1sdanisanuduiusanaiiazamnin
nsusnsdssadennusnivesindnwsziugaudnunld Fufunsianisindnuviduiug
é’aa%azuuﬁugmsuaqLmiuiaﬁl,%aﬂzgzyné’wl,awuﬁL%aaumuﬂLﬁadua%mmmm%’ﬂﬁﬂﬁ
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YosinfAnwszaugaufne Fredauasudnenmliiunisdanisinenlusziugaufnun@adu
avdrAagnavlraniufnerainnsalinuinisaiuang o watnAnwidIule L UNBEUnN U
a11309UTINAUNTTANITANTauNASInTey WAzl ayansaunuINilnuAsiaINnTe
nldlunsiiessiuarySulenisafiunuresantuaaudny dualiindnwisuila
Py Y a [% . . . .
mQmmWﬂ’ﬁMUiﬂ’]imumiaau (Perceived Quality of Teaching Services) WagAUAIN
n15lAU3N"S (Service Quality) 19 iiiedsnalitn@nwiiinaiuiianela (Satisfaction) @9
aenAaeaiuI1uIdeves Ciclia S. Bangun. (2018) A1nusjaduLTse1sual (Emotional
Commitment) Fold8auaznINSNwaINAYDIUDId0 1UAN®YY (Reputation and Image of
Academic Institution) @onAaeRUNAN1TITEUBS Nevine Deif. et al (2019) Nuandliiiui
nsInnstnAnwduiusseunisun1susnsiumaluladiioasnsanuiswelanaz eides
& a a do < a = a a & ° ! v o a
AldusndantdnAnwagiansuuenmileainuinis Ineduvaraziluganuassninaves

UNANWI (Students’ Loyalty) FaaenadaeTun153devea Andri Yan Prima Zani. et al (2013)

& a

FaudsdrAyduiiavosanrdunis@nwiidlusuaunImnsAnykagn13snYI8nIINIg

R

1 L

AspgrainAn TaufsnsaieUszaunisaififvesindnuniuanidugaudne uenani
msafauardnunanuduiussenisindnudvaniunisinulfldegnsenuudy Wuds
fanuns@nwinszdumsnsevtinuazlinuddglaoenglugaiiudadufudioosd
amuduasmeluladdaaior dsinsanganeuiiumsutstufiumesdanuifivsediaien
feiu anugaufnunissniudosiud (Digital Transformation) uagasusinalulad
f3via (Digital Convergence) AUUINI5A 9 vesanIiugaNAnw \ioadeUszaunisaifia
anuliutnAnswviefFeuiiludurossraunisamednnms Jndn waen1suinisdus
WU MalnTgiteyadiuyanaiiouiumsngenmaiieul malinngiteyatind@nwidi
yaraliionisiaueuinsifinuarliudindnw vie msduiuasiuiladomiedeyanis
aununsgvistnAnwtuanitugaudnuriunisiadiulugudeyandva Wudu dedavand
DudrunilsvesnistidiusanlunisiamunanuiugaufnuiliAnaduisasnisiau
AunmNsAnyITidamadeautamesaniuAnymisinusulssina auamnsdans

ISgun1saeU §nTIN1sAsRgYRtinAnwiuazyAaIng dwalminnsiauiUseinasg1adgy

6.3 UDLAUDMUY

v
a A

INNITIY 13949 N1TIANITHUNANBIFURUSD RS ur U Us uvonnaAluladi@styyn

<«
= v = va o

PELIUYEUNU LN DEUES LA NANAvRInANYISEAUaAUAnET AI38laAldeuasnuIn

9 Y
[ =

HaduddgifiduferdestuainuasindnivesindnuseAugaudnunlulseinalne
Uszneuluse 1) m3dudfsqauninnisasy 2) Anugsaiunisensual 3) guaInyssuing
0) anafenelavestndnw uay 5) Sodsuazamdnuaivesuviinede deduiladowmeni
anugan@ny vomhenuiifdnuiAendes aunsmhluldlunsnadeus nsnaun
nagns N13U3msdnn1s sadahllglunmsiaunuiniseng q iuntndnwiseduaaudne
1o Tudiuresenuiaunn §I3ulasiusiunwvestnAnwseAuaaufnydLunamuanun



191

ldlunsfesveuinsnniolauviaunun danusuuuunslinwdmivaununvesindnu
1w 334 sUsuv laganunsathluldlumstaunssuuansaumadmiuliuinisindnm
Fa0190¢lugunuuvelelauiaunLT u3e NyudAINa (Digital Human) 1138 UIA15H Y
unannesn1Isa (Metaverse) ¢ ieviliAnnisliuiniseg1edmludfuaglsessaves
nadfsuinsuazdoyavesanidugaudne uenaindfiteliiinisiaun wusiaes
an1lnenssusruy wazduuuuszu fedu an1tugaudnuannsadssendlduuusiass
anlnenIsuszuy wazgauluuszuy Tunsvenswasiauszuulussavesdnsls Tagli
milstaanuvaendouaraududiuiivesin@nwiludfny

et annsEuiumswarkensItell ausathlusesenlunsideluewian Wy ns
WeaunywdAINad mTun1sIan1sinfnwiduiusdaasee (Digital Human for SRM)
fivhauane vide vhauvuuaanesumadsa mselassadenwinsaumnidudou

N

Fuluudazusnisieglunseurasmsianistinfnwmduius n1sdnnisnisaunuivesind@nu

D.

'3 1Y =) v (B} a 14 I ¥ a a s
Meauraunulaiitnlaniedildiunisiieuiuineulagarunsalduuifnlyyiuseivg
Alla (Generative Artificial Intelligence) Tunisinnsiulayiiiinaiui






193

UIFTUIUNTIY

Melny

faen Mgy, (2504). dnadR. fuviadedl 2. nanmumuAT | PeIaInTal
UNINYY.

algins winSouing uag Udlen 253auiisal. (2561). wWUUTIaBd0eAUTENoUYRINITIANTS
UnAnwduiussansoe (Intelligent Student Relationship Management Model).
213613AAENTAAMNTTY. aonTumaluladnszanuinadnammsananseds,
Uil 17 atiufl 1 unsiAv-wwiou 2561,

a

AU UszmaUsenaAnsenssdinuidnig 3es nsouannsgIunand
FEAUQAUAN WLV IR W.A. 2552

oz uedu waz Usvnyini dagu. (2556). sEUUNINSETUSNWIRNALUININSTANS
anAmdunusdmsvantugaudnvienvululsswmelng. 3158153vIN15A3AEAS

Y 9

QATIMNTIN. NIzIUNAINTEUATIITR, TN 4, aTu?l 1, unsew - Tguiey 2556.

q
[ 5 an

d30nm3 Asln wazwisal Junstaya. (2012). “The Measurement and Prediction of
Brand Loyalty on Mobile Phone Service Providers : The Comparison Case of
AlS, DTAC and TRUEMOVE.” MUT Journal of Business Administration. Vol. 9
No. 2.

yaysa Aiazenn. (2554). madseidasdu. faviadedl 0. nguvmamuns : gT3erandu.

Usyaes nssaigms. (2502). @dAansIsemangAnssumans. nsammuviuas ;
diiniiuiuAAnIaluINe e,

951550 1A InEves way SaysySmd Usgananade. (2011). Msuiisdaauanansalu
N134UITUAILTEUUTANITIIWENATTTINA. Executive Journal. aduipauiuweu-
fguieu, WNINGIRENTINN, i1 84-88.

AYIDINYY

Ab Latif R, Dahlan A, Ab Mulud Z, Mat Nor MZ. (2017). The Delphi technique as a
method to obtain consensus in health care education research.
Education in Medicine Journal. 9(3), : 89-102.

Aizawa, A. (2000). The feature quantity: an information-theoretic perspective of tfidf-
likez measures. In Proceedings of the 23rd ACM SIGIR conference on

research and development in information retrieval. : 104-111.



194

Aizawa, A. (2001). Linguistic techniques to improve the performance of automatic
text categorization. In Proceedings of the sixth natural language
processing Pacific rim symposium. (NLPRS 2001), : 307-314.

Alalwan, J. A., Weistroffer, H. R. (2013). Enterprise content management research: a
comprehensive review. Journal of Enterprise Information Management.
Emerald Group Publishing Limited.

Anantha, R. A. A., & Abdul Ghani, A. (2012). Service Quality and Students’ satisfaction
at Higher Learning Institutions. A case study of Malaysian University
Competitiveness. International journal of Management and Strategy. 3(5),
. 1-16.

Andri Yan Prima Zani, Ubud Salim and Djumahir Solimun. (2013). The Increasing Of
Students’ Satisfaction and Loyalty by the Useof Customer Relationship
Management (CRM) (A Case Study inMedical Education Institutions, Nursing
Study Program in Jakarta, Bogor, Tangerang, Depok and Bekasi). IOSR
Journal of Business and Management. 7(4), : 28-34.

Annamdevila, S. & Bellamkonda, R. S. (2012). “Development of HIEAJQUAL for
measuring service quality in Indian Higher Education Sector.” International
Journal of Innovation, Management and Technology. 3(4), : 412 - 416.

Ashish Chandiok and D K Chaturvedi. (2018). A Cognitive Inference Approach for
Developing Medical Diagnostic Expert Systems. International Journal of
Computer Applications. 179(21) : 1-7.

B. Radenkovic, M. Despotovic-Zrakic, Z. Bogdanovic, A. Labus, and M. Milutinovic,
Providing services for student relationship management on cloud computing
infrastructure. in 2013 11th International Conference on
Telecommunications in Modern Satellite. Cable and Broadcasting Services
(TELSIKS), 2013, : 385-388.

Bangun, Cicilia S. and Dachyar, M. and Nurcahyo, Rahmat, Developing Conceptual
Model in Customer Relationship Management to Increase Customer
Satisfaction for Private Higher Education Institution in Jakarta (September 12,
2018). International Conference On Multidisciplinary Academic (ICMA) 2018.

Best, J. W. (1981). Research in education. New Jersey : Prentice Hall.

Bejou, D. 2005. Treating students like customers. BizEd, Vol. 4, No. 3, : 7-44.

Brenda Scholtz, Andre Calitz, Ross Haupt, (2018) "A business intelligence framework
for sustainability information management in higher education”, International
Journal of Sustainability in Higher Education. Vol. 19 Issue: 2, : 266-290.



195

Bozidar Radenkovi¢, Marijana Despotovic-Zraki¢, Zorica Bogdanovi¢, Aleksandra
Labus, Milos Milutinovi¢. (2013). Providing Services for Student Relationship
Management on Cloud Computing Infrastructure. 11th International
Conference on Telecommunications in Modern Satellite. Cable and
Broadcasting Services (TELSIKS), Retrieved from
http://ieeexplore.ieee.org/document/6704404/

Buttle, F. (2015). Customer Relationship Management : Concepts and Technologies.
3nd ed. Amsterdam: Elsevie, ISBN: 1138789836.

Cindy Yoonjoung Heo, Seoki Lee. (2016). Examination of student loyalty in tourism
and hospitality programs: A comparison between the United States and Hong
Kong. Journal of Hospitality, Leisure, Sport & Tourism Education. 18(2016).

: 69-80.

Chayan Chakrabarti, George F. Luger. (2015). Artificial conversations for customer
service chatter bots: Architecture, algorithms, and evaluation metrics, In
Expert Systems with Applications, Volume 42, Issue 20, 2015, : 6878-6897.

Chen, Y.-C. (2016). The Impact of Marketing Strategies and Satisfaction on Student
Loyalty: A Structural Equation Model Approach. International Education
Studies, 9(8), : 94.

Cui, L., Huang, S., Wei, F., Tan, C,, Duan, C. and Zhou, M. (2017). SuperAgent : A
Customer Service Chatbot for E-commerce Websites. The proceeding of
Annual Meeting of the Association for Computational Linguistics, 30 July — 4
Ausgust 2017 at Vancouver, Canada, : 97-102.

Dabae Lee, Sheunghyun Yeo. (2022). Developing an Al-based chatbot for practicing
responsive teaching in mathematics. Computers & Education, Volume 191,
2022.

Danthamrongkul, W. and Udorn, P. “CRM-CEM: Marketing YinYang.” Bangkok: Circle
Publishing. 2004.

David Griol, José Manuel Molina. (2017). Building multi-domain conversational
systems from single domain resources, In Neurocomputing, 2017.

Denise F. Polit, Cheryl Tatano Beck. (2006). The Content Validity Index: Are You Sure
You Know What’s Being Reported? Critique and Recommendations. Wiley
InterScience, Wiley Periodicals Inc. DOI: 10.1002/nur.20147

Eduardo M. Eisman, Maria Navarro, Juan Luis Castro. (2016). A multi-agent
conversational system with heterogeneous data sources access. In Expert

Systems with Applications, Volume 53, : 172-191.



196

Edward M. Latorre-Navarro and John G. Harris. (2015). An Intelligent Natural Language
Conversational System for Academic Advising. International Journal of
Advanced Computer Science and Applications(IJACSA), 6(1).

Farahmandian, S., Minavand, H., & Afshardost, M. (2013). Perceived service quality and
student satisfaction in higher education. IOSR Journal of Business and
Management, 12(4), : 65-74.

Fombrun, C. and Shanley, M. (1990). What's in a Name? Reputation Building and
Corporate Strategy. Academy of Management Journal. 33(2). : 233-258.

Hamed Gholami, Muhamad Zameri Mat Saman, Safian Sharif, Norhayati Zakuan. (2015).
A CRM Strategic Leadership Towards Sustainable Development
in Student Relationship Management: SD in Higher Education, In Procedia
Manufacturing, Volume 2, Pages 51-60, ISSN 2351-9789.

Haifeng Liu, Zheng Hu, Ahmad Mian, Hui Tian, Xuzhen Zhu. (2014), A new user
similarity model to improve the accuracy of collaborative filtering,
Knowledge-Based Systems, Volume 56, January 2014, : 156-166.

Hao Liu, Huaming Peng, Xingyu Song, Chenzi Xu, Meng Zhang. (2022). Using Al
chatbots to provide self-help depression interventions for university
students: A randomized trial of effectiveness. Internet Interventions, Volume
27, 2022.

Hennig-Thurau T., Langer M.F., Hansen U. (2001). Modelling and managing student
loyalty. An approach based on the concept of relationship quality,

Journal of Service Research. vol.3, no.4, May 2001, : 336.

Henning-Thurau, T.; Gwinner, K.P. and Gremler, D.D. (2002). Understanding
Relationship Marketing Outcomes: An Integration of Relational Benefits and
Relationship Quality. Journal of Service Research. 4(3), : 230-47.

Helgesen, @., & Nesset, E. (2007). Images, Satisfaction and Antecedents: Drivers of
Student Loyalty? A Case Study of a Norwegian University College. Corporate
Reputation Review, 10(1), : 38-59.

Helgesen, @., & Nesset, E. (2007). What accounts for students’ loyalty? Some field
study evidence. International Journal of Educational Management, 21(2),

1 126-143.

Hiemstra, D. (2000). A probabilistic justification for using tf idf term weighting in
information retrieval. International Journal on Digital Libraries, 3(2), : 131-139.

Gartner. (2017). Make CRM and Customer Experience a Technical Reality: A Gartner
Trend Insight Report. Retrieved from https://www.gartner.com/doc/3803481


https://www.gartner.com/doc/3803481

197

Ghoniji, M., Khoshnodifar, Z., Hosseini, S. M., & Mazloumzadeh, S. M. (2015). Analysis
of the some effective teaching quality factors within faculty members of
agricultural and natural resources colleges in Tehran University. Journal of
the Saudi Society of Agricultural Sciences, 14(2), : 109-115.

Gulid, N. (2011). Student loyalty toward master’s degree business administration
curriculum at Srinakharinwirot University. American Journal of Business
Education, 4(8), : 49-56. Retrieved from
https://www.cluteinstitute.com/ojs/index.php/AJBE/article/view/5302/5387

Jacques Bughin. (2017). Digital Darwinism. McKinsey Global Institute (MGI), retrieved
from http://www.economistesquebecois.com/files/documents/20/99/0-
ouverture-bughin-jacques-ottawadigital.pdf

Jason Maderer. (2016). Artificial Intelligence Course Creates Al Teaching Assistant.
Retrieved from http://www.news.gatech.edu/2016/05/09/artificial-
intellisence-course-creates-ai-teaching-assistant

Johannes I. F. Henning & Henry Jordaan. (2016). Determinants of Financial
Sustainability for Farm Credit Applications—A Delphi Study. Sustainability,
MDPI, Open Access Journal, vol. 8(1), : 1-15.

John Mancini. (2014). Content Management 2020: Thinking Beyond ECM. AlIM
Executive Leadership Council.

John Mancini. (2017). THE NEXT WAVE: Moving from ECM to Intelligent Information
Management. AlIM ebook.

Julia Masche & Nguyen-Thinh Le. (2017). A Review of Technologies for Conversational
Systems. In , ed., Advances in Intelligent Systems and Computing -
Proceedings of the 5th International Conference on Computer Science,
Applied Mathematics and Applications, ICCSAMA 2017. Berlin, Germany,
Springer, : 212-225.

Keeley Crockett, Annabel Latham, Nicola Whitton. (2017). On predicting learning
styles in conversational intelligent tutoring systems using fuzzy decision
trees, In International Journal of Human-Computer Studies, Volume 97,

: 98-115.

Keller, K. L. (1993). Conceptualizing, measuring, and managing customer-based brand
equity. Journal of Marketing. 57. : 1-22.

Khyatti Gupta, Meghana Joshi, Ankush Chatterjee, Sonam Damani, Kedhar Nath
Narahari, Puneet Agrawal. (2019). Insights from Builing an Open-Ended
Conversational Agent. Proceedings of the 1st Workshop on NLP for
Conversational Al, : 106-112.



198

Kheiry, B. (2012). University intellectual image impact on satisfaction and loyalty of
students (Tehran selected universities). African Journal of Business
Management. 6(37), : 10205-10211. https://doi.org/10.5897/AJBM11.434

Lechtchinskaia, L., Friedrich, I. and Breitner, H. M. 2012. Requirements Analysis for a
Student Relationship Management System — Results from an Empirical Study
in Ivy League Universities. 45th Hawaii International Conference on System
Sciences. : 5132-5141.

Lerbin R. Aritonang R. (2014). Student Loyalty Modeling. Retrieved from
http://hrcak.srce.hr/123371

Liga Paura, Irina Arhipova. (2014). Cause Analysis of Students’ Dropout Rate in Higher
Education Study Program, In Procedia - Social and Behavioral Sciences,
Volume 109, 2014, : 1282-1286, ISSN 1877-0428.

Lin, C., & Tsai, Y. H. (2008). Modeling Educational Quality and Student Loyalty: A
Quantitative Approach Based on the Theory of Information Cascades. Quality
& Quantity, 42(3), : 397-415.

Lubov Lechtchinskaia, Ina Friedrich, Michael H. Breitner. (2012). Requirements Analysis
for a Student Relationship Management System — Results from an Empirical
Study in Ivy League Universities. 45th Hawaii International Conference on
System Sciences.

M. B. Piedade and M. Y. Santos. (2008). Student Relationship Management: Concept,
practice and technological support. 2008 IEEE International Engineering
Management Conference. Estoril, 2008, : 1-5.

Maican, C., & Lixandroiu, R. (2016). A system architecture based on open source
enterprise content management systems for supporting educational
institutions. International Journal of Information Management, 36(2),

: 207-214. https://doi.org/10.1016/j.ijinfomgt.2015.11.003

Mahadzirah, M., & Zainudin, A. (2009). Building Corporate Image and Securing Student
Loyalty in the Malaysian Higher Learning Industry. The Journal of
International Studies, 4(1), : 30-40.

Maria Beatriz Piedade, Maribel Yasmina Santos. (2008). Student Relationship
Management: Concept, Practice and Technological Support. In Proceeding of
the IEEE International Engineering Management Conference, : 105.

Marko Vuliti, Dusan Baral, Zorica Bogdanovit. (2011). CRM as a Cloud Service in E-
education. 19th Telecommunications forum TELFOR 2011, Retrieved form

http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6143834


http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6143834

199

Mauldin, M. L. (1994). Chatterbots, TinyMuds, and the Turing test: Entering the
Loebner Prize competition. In Proceedings of the 12th National
Conference on Atrtificial Intelligence, Vol. 1, : 16-21. American Association
for Artificial Intelligence.

Nadine Glas, Catherine Pelachaud. (2018). Topic Management for an Engaging
Conversational Agent. International Journal of Human-ComputerStudies.

Nair, C., Chan, S., and Fang, X. (2007). A Case Study of CRM Adoption in Higher
Education, Proceedings of the 2007 Information Resources Management
Association International Conference.

Oliver, R. L. (1999). ““Whence Consumer Loyalty?’’ Journal of Marketing, Vol. 63, No.
Special, : 33-44.

Onditi, E. O., & Wechuli, T. W. (2017). Service Quality and Student Satisfaction in
Higher Education Institutions : A Review of Literature., 7(7), 328-335.

Parasuraman, A., Zeithaml, V.A. & Berry, L. L. (1990). Five imperatives for improving
service quality. Sloan.

Peppers, D. & Rogers, M. (2004). Managing Customer Relationships: A Strategic
Framework. Hoboken, New Jersey: John Wiley & Sons.

Pieter Spooren, Wim Christiaens. (2017). Students’ perceptions of a teaching
evalua-tion process and their relationships with SET scores. Studies in
Educational Evalua-tion, 54(September 2017), : 43-49.

Praetorius, A. K., Lauermann, F., Klassen, R. M., Dickhauser, O., Janke, S., & Dresel, M.
(2017). Longitudinal relations between teaching-related motivations and
student-reported teaching quality. Teaching and Teacher Education, 65, 241-
254. https://doi.org/10.1016/j.tate.2017.03.023

Rina Indrayani & Ragil Pardiyono. (2020). Impact of Customer Relationship
Management and Quality of Service on Student Loyalty in Private Higher
Education in Bandung, Indonesia. Advances in Health Sciences Research,
volume 27.

Rojas-Méndez, J., Vasquez-Parraga, A. Z., Kara, A., & Cerda-Urrutia, A. (2009).
Determinants of student loyalty in higher education: A tested relationship
approach in latin America. Latin American Business Review, 10(1), 21-39.
https://doi.org/10.1080/10978520903022089

Rowley, J. (2003). Designing student feedback questionnaires. Quality Assurance in
Education 11(3), 142 - 149.

Saedah Siraj, & Azdalila Ali. (2008). Principals projections on the Malaysian secondary

school future curriculum. International Education Studies, 1(4), : 61-78.



200

Shah Jahan Miah & Ahmad Zam Hariro Samsudin. (2017). EDRMS for academic
records management: A design study in a Malaysian university. Education and
Information Technologies, July 2017, Volume 22, Issue 4, : 1895-1910.

Soon Fook Fong, Pei Eng Ch’ng, Fei Ping Por. (2013). Development of ICT
Competency Standard Using the Delphi Technique, Procedia - Social and
Behavioral Sciences, Volume 103, : 299-314.

Stergios Tegos, Stavros Demetriadis, Anastasios Karakostas. (2015). Promoting
academically productive talk with conversational agent interventions
in collaborative learning settings, In Computers & Education, Volume 87,
2015, : 309-325.

Stuart J. Russell, Peter Norvig. 2010. Artificial intelligence : a modern approach. New
Jersey: Prentice Hall, 3rd Edition, ISBN 0-13-604259-7.

Taecharungroj, V. (2014). University Student Loyalty Model: Structural Equation
Modelling Of Student Loyalty in Autonomous, State, Transformed, and
Private Universities in Bangkok. Scholar, 6(1), 66—77.

Tanana MJ, Soma CS, Srikumar V, Atkins DC, Imel ZE. (2019). Development and
Evaluation of ClientBot: PatientLike Conversational Agent to Train Basic
Counseling Skills, J Med Internet Res 2019, 21(7).

Tinto, V. (1993). Leaving college: rethinking the causes and cures of student attrition
(2nd ed.). Chicago: University of Chicago Press.

The CRISP-DM consortium. 2011. CRISP-DM methodology. Retrieved from
https://www.the-modeling agency.com/crisp-dm.pdf

Thomas, S. (2011). What drives student loyalty in universities: an empirical model
from India. International Business Research, 4(2), : 183-192. Retrieved from
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.856.82&rep=rep1&
type=pdf

Turing, A.M. (1950). Computing Machinery and Intelligence. Mind 49 : 433-460.

Tyrvdinen, P., Pdivarinta, T., Salminen, A., & livari, J. (2006). Characterizing the evolving
research on enterprise content management. European Journal of
Information Systems, 15(6), : 627-634.

Vulic M., Labus A., Despotovic-Zrakic M. (2014). Implementation of CRM Concept in e-
Education. In: Jaksi¢ M.L., Rakocevi¢ S.B., Marti¢ M. (eds) Innovative
Management and Firm Performance. Palgrave Macmillan, London.

Yaghmale F. (2003). Content validity and its estimation. Journal of Medical Education,
3(1), http://journals.sbmu.ac.ir/jme/article/view/870/769



201

AMARNUIN N

a

YOI IVIYUAZENTIA A

U @ q



202

5189wy lun1sUsTIEuANATER ST L lannYas
daAinnulunisussiiiuiaiasilagauniy

anu

Ya-UENaA

gounvingu

HY8Aans19158 A5.UIANTI0 INwiENIT

819158Us @ Ivmalulad
ANTaUNA AuTINEIEnsLazinalulal
UNNINYYTIAAIUFTIUM

JIANANTI19158 AT.AHNTY WIallAS

919159UsE @1 IvINAlulad
ANSAUNA ANTINYIFIERSLATALULAT
UMNINYYTIAAIUFTIUM

8197158 AT.9131U NYAS

598 1WILNIENEIYINTT d1nINTs
Anwiiluuaruinnssunsiseus
Sidnvselind wnnInendesuigaiuaiiu
m

509Man197138 A3.MPBalng NraTuLivIIas

219159U5E91@197391INGINT
ABURAILMDS ALINGANERSHAY
wialulad W Ingdes1vagauatium

219159 A5.39U15AY ASA

919159UsENAULINYIEERSIAL
wiAlulad unInendusuigasuns




203

sgvaEnTIRailun1TWATIWeYsEliuSuTawuLTIaaaranUnenssaszuums
IanstnAnedunussaaiezuunuguvamalulagiBalyyisleaauiaunuiie
daasunuasindnavasinfnenszaugaudne

=b.

ANSIAUQA
Y 9 9

ALUaLazdana

9)0
-
= De
c

Vo

2WAARNSI19158 A5 UIANITTOL LNWLUTAN

H
0

9191589U5¢91@1013 8 nAlulad @ sauLne
AMEINgIFanshazinalulad uniInedey
WA AIUFUUM

FRIANEANTINTE A5.88m571 wIadles

9191589U5¢91@1013 v nAluladasaune
AMEINgIFansharinalulad uniInede
A AIUATUM

919158 NI.19HU NUAI

59H81IENTEININT dInIVINTANY
Mluuasuinnssunisseuididnnseind
UM INYNTYTNVA A UATUN

509180519158 A3.Masalns nuaTuLivm
o}

2197159U5 31819713 INYINNSABUN LA DS
AMEINgIFanshazinalulad uniInede
TN AIUATUNM

919158 A9.MTINA UALIALTBIANA

Sp9ANUALAYINUIA1913IB AL ulaE
ANSAUNA ANEINYIAIERSHAZINALULAE
AngdeLwSdanuIInen

819158 A5.35¢ Iselana

sosAUAd1gfInIsUnAnY Ame
UYWUANANSLaYEIRNANENT NMINY1FEI1Y
Agaugtium

HYemans19158 A3.301550 Tanes

919158 UseImanansInemansum o
a1 3 v mAlULagAIY UN1INeIReI1vAY
in

Y

813158 M5.39U15MY AITA

919158Uss AL INEIMIEnSuasinAlulag
WIS ATUNS

HYIeAan319158 A3 3andl JundTng

T99ANUAHNETVINTT AzUYYIAARSILAY
daaumans wnivedesvigauatum

10.

919138 A3.ANAYIY AaUsLESy

g1NsgUsEIMEnansAlnMan LTINS
ABUTILADS NIATYIAMAAIANT AMY
Ieeansuseynd uningrdomalulag
WITRBUNINTEUATITD

11.

819158 M5.U9aNwAl NIUNBY

919158U5¥1@10NINYINNTABURILADS AR
Ingrdranswazinalulad uu1ine sy
wialulagsvusnadyys

12.

919158 A7.3AUTETUN 5350550

mmséuazﬂim’luma‘“ﬂqm Master of

Science in Data Science for Healthcare

(International Program) n Ej EUGMEIMPEATMIY




ANLUALILAZEING

INYIAALA ANTLNNYAIANSTLTINYIUNA
15UR WrINeSeuAng

13.

AYIeAanI19158 A3.1A59 Leansenamy

9197159U5 @191V INGINSADUNILG DT
AMEINgIFanshazinalulad unnInedy
U UATUFY

14.

HYemans19158 as.dnen ganges)

919158 UszInAuzan1dnenssuLaznnsg
29NLUU UMINYBmALUladNILI0UNAN
NITUATHATLD

15.

919138 93.UgunTed LaIwu

919136U58 1@ INABUNAADITING ARy
INYINITIANIT UNITNYIRYT1A )
UATTIVAN

16.

913158 05.91)F1 FWansI1ens

919158Usednguatv1dvinaluladnig
IANITILUVRITAUNA
ANLIFINTSUANERNS UINedeuing

17.

819158 M5.045M3 TeuIna

919159U5¢3101A391338uazInanen
N1ANYY ANEATAIENS QWIaInTal
U INYNAY

o v o o o/ Yo Y =1
i']smaggL?jﬂ'nnmﬂumsmwumwﬂunuwmmmiauwuwmunﬂnm

v o
QL‘UEJ'J“U']QJ

AU

1. 919159 M9.3717UU AU

"

sesffemnensdeinng dindnnisiniily
warwinnssunsiseuddidnvseiind uazenasd
UsgdaIIvIMITIANTUIANTIUATIA AR
Wenemanswavinalulad uIng1ausnaIugTy

2. JAemans1a158IYnN Yuny

WIMNA1UINNTINGY AT BEAARTLAL
danuenans U Inedesyigauaium

3. 8197159 A9.79U1TAU AITA

919158U58Aa1I AN NILADT AMEINYANENS
wazmalulad I Ine1devagaEsuns




205

AMANUTIN U

d' = d' a o
wWIp9llanltlun1side



206

PR @
% o S 4
O, &
R T G\
{05 1wt

wuuUszliuiusesuuudiaainsaansinAnwdunusdansesuunuguvaamalulagdeleyyn
AaglRUEUNUIINadLESUAMNRNANAvesinAnw sEAugaufne

F1Tuag

neideiiluduniwesntsfing numdngnsuuquiitadin aufirumeluladasaunauas
nsAeansiiionsine Anzagranignaunssy uminendomaluladnszeeuindmszunsinie laodl
fngUsrasdifioyseifiususosuuiiasanisdanisinfnuduiussaasssuuiugiureaaluladids
Hayafeieuiaumniiioduadumiuasindnivesindnuszdugaudnw

ms%@msmmé’uﬁuﬁswdwﬁﬂﬁﬂmLLavamuﬁﬂwﬂuﬁaaﬁuaeﬂuaﬂﬁL%‘amh Digital Darwinism
GRERE Uifmgmimmmiuiaamq d LLaqumﬂﬁumqmﬂuLﬂasmlmmLsamwﬁﬁimwmaaﬁiﬂﬂm 9 2
VUil Sesamaanuinudae fafuaniufnundeansiinsdsuagaudufia vie Digital
Transformation ImamsLﬂaammammmL‘Lhmwaiumusumamuﬂﬂmum gioafunslasunyag
Fausingy mumsﬂmLwa‘waawmuﬂivmuﬂ'ﬁmmuvmmiﬂﬂw'mmmmeiaﬂmma (Digital
Convergence) itovinlstanntiunisdnunuusliiuiioduntuay ammwmammq q vy mmunu
anufne Pudafiudenmmautaulunmansineiiduiintuarouanegnedsdudaiy madiu
#neannsiansindnwduiudmemaluladidedyaydudeiifesgniionsanuagdndunisimunly
puranoulng LﬁaqmﬂﬁﬂamwﬁaﬂdnLﬂuéﬂéwﬁﬁyﬁﬂhaiﬁaawuﬁﬂmamwmﬁﬁaga ansauna (o
waztena13en9 9 vesaauAnwunldlunisinsgiuasusuuganisanfiunusasauninnsiiuinig
(Service Quality) vosanufinw ARdelidaiuiedymuarainudeinisvesnisdanisinfnw
dustuslutlagtu FuhmsfnwuasiauinisdanstnAnyduiussanio vuituguvouneluladide
Jyashelenuiaunuiiieduaiuanuasininivesindnwise dugandnw Taendduinguszasdves
Meiseiieades fie ﬂ’wmquﬁﬂaaqmﬁmmiﬁfﬂﬁﬂmé’uﬁuﬁ‘é’aa%azuuﬁugmmmmﬂiuiaﬁt,%qﬂagzyw
elelauviaunuiieduauauasinindvesin@nwsefugaudne Jaduimvesuuuyszifiuiuses
wuusaesatuil

MsANYILATEENLUULUUIIaRIRINAENINM T T la: fuagikuudasiesdUsznou
yoensTnnsinAnsduiussanies (ntelligent Student Relationship Management Model) #itinan
nsduesigiLuusassnisianisgndnduiusis 4 wuu Ao wuudiaes IDIC wuusiassldyan (CRM
Value Chain) hUUT18038U550 ULV Gartner (The Gartner’s competency model: Eight Building
Blocks of CRM) LUUF1884n32UIUNI5UINIT@NANEURUS (DEAR Model) wagvinn1susuusalmdniu
USunmsdnnistindnuduiug saudainisunninalulagdaniey fe nsviededeya diusieuszaugld



207

[

a v Y = 1% o a ° N sa = a
LY UNUN TTUUNTRILNU ﬂﬂiﬂalﬁﬂug UBNINU ﬂuﬂﬁmmﬂiuiam’mstai’mmﬂ"i’ﬂumiﬁamim

o v w ¢

LATDIINTNARIY LALLUUINABIBIAUTENBUYBINITINNITUN AN AUNUTDARS UL BAAINININT 1

WUUI180909AUTENBUUBINITIANIS AN duR S Saas s !

PnduITelihnsiesneiuasdunsziuuuiaeaunisiasaienisgeusuaiy
v v A o =2 LY =2 ISY ¢ A A e o !

windnavestindnwilusyivgaudny lnediinguszasd fie 1) WeAnwiladedwasioniny
sdndnfvestindnwilussdvaaufnwainenaisuasuideneites 2) iedunsisi
WUUTIABIENNITIATIEs1INTEaNSUAMLISNANAvetinAnwssAugaudnuluusemealne
3) eUssiiluiuuiaesaun1siasiaiiensgensuauasindndvesindnyseiugaudny
Tulsenalveg FeanITetidunmsAnundelsednd (Empirical Study) @1densguIuN1TINE
\BaAN N (Qualitative Research) wazn1539uL8eUTuad (Qualitative Research) tivediugu

! algins uia¥auing uag Udlen 15auiigae (2561). wuudaesesdusenauresnsianistnfnumduiusanies

(intelligent Student Relationship Management Model). 15a13A3MansERaMNTs aandumnalulagnsyasinandinm
o oy o o

nnsa1anseds, U9 17 adudl 1 unsau-luwieu 2561.



208

Hadeiisidvsnadonnuasindnivesindnwilusefugaudnui? nansidenudn Jadend
anSnasionuandnAvesinAnuluseduaaufnwiusenaunig n13UHAUAINNIT
Tiusn1sa1un15aeU (Perceived Quality of Teaching Service) mwmjﬂ:ﬁ"umamimi
(Emotional commitment) AAINBIUTNNS (Service quality) Adufianalavastin@ny,
(Student Satisfaction) wazdieidsanaznndnualivesumIne ds (Reputation and Image
of University) fanndi 2

@ & @) @9
@ = a6 Mocel 7y
o .
S
&
@ 2
3 @
) B
& &
@
@
3 ‘ J £ A.‘z 5 (3
Dz} o
O @) @ @

LUUTABIFUNNTLASIFS19NNSENS AU NANAYD S
Unfnwszavaaudnuludssmelny

mﬂﬁurﬁ%%ﬁﬂlﬁﬁﬂmLLazﬁmumﬂsaULLmﬁmamwﬁﬂammﬁmmiﬁﬂﬁﬂmﬁmﬁuéé’aﬁawu
ﬁugmmmmﬂﬂaﬁL%ﬂﬂiyigﬁwl,awuﬁawmLﬁ@ﬁ'ﬂLa%mmmm%“ﬂffﬂﬁmaaﬁfﬂﬁﬂmwﬁuqmﬁﬂm i
wanslbimiudsanuduiussenininisianisinfnwduiusdeniey diudeusvaudléidaunun
wialwlaBledeyay whwiaunun nsdanmsasaumadaasesuasnisussyndldmaluladiivgesia g
ﬂiauLLmﬁmaqLLum"ﬂaaqmﬁmmsﬁfﬂﬁﬂmé’uﬁuﬁ‘é’%ﬁaxuuﬁugmmmmﬂiﬂﬂaﬁL%qﬂiyzg']ﬁfmt,awuﬁ
aunuileduaiunnuasinindvesindnusdugaudne danmii 3

2 jaeiddeides An Empirical Study of Critical Factors Relating to Higher Education Students' Loyalty in Thailand laSunismeusuliieaue

‘IuﬂWiﬂixﬂgﬁmmsixﬁummmﬁ (22nd International Conference on Interactive Collaborative Learning: ICL2019)



209

{8 student Relationship Management: SRM Percabved
it
©® strategic (38, Operational Analytical Collaborative 2'“;.::»”'
858 SRM &3 SRM SRM SRM Service
SRM Vision Student I1dentify
Value Proposition @ Emotional
SRM Strategy Student Devatopment Commitment
Differentiate
Student Life Cycle Student Services g
Student Portfolio ® .
. Service
. Analysis Network >
SRM Metric ot - fit
Development Ouaby
Valued Student
Student Retention Experience
w Student
Satisfact|
() conversational User Interface: CUI A
@Cogﬂiﬁn Technology Q R-:uuuon
an:
£ - Intelligent Information Image of
7t Conversational Agent: CA p
2 2 © Management: IIM University

LUUTIa99N15InNITENAnwANTUSTaRs s uuiug weLnAlulagddygmeiauiaunuieduasy

I Ad 7]

ANuRsAnAvesinAnuszRugaudnyY

mﬂm‘wLLU‘Uﬁ'haaqmi%’mﬂ’15ﬁﬂﬁﬂwﬁuﬁ’uﬁ‘é”ﬁ]a%wuﬁugmmmL‘vmi‘uiaﬁL%ﬂi‘]zyzyﬁamawuﬁ
aunuiledaaiunnuasinindvesindnwssdugaudnw Tnsuansluguuuuvsanuudiasdlayaci
(Value Chain Model) UsgnaulusisAanssunan (Primary Activities) wag Aanssuatiuayu (Support
Activities) 3sludruaasfanssundniduianssufiieafunssansindnuduiussuunmudfvesnis
dnn1s Usgnaulume
1. fin1sdanistindnunduiusiBanagns (Strategic SRM) Usenauludie 5 asdusznou feil
1) evimin1an1sdanisin@nwrduius (SRM Vision) 1unisinadhunnegvesaniufne
MIPUNISIANISUNANYIFUNUS
2) nagnslun1sinnisunAnuduius (SRM Strategy) 1unisin3deriminisdnnisindn
Fuwusuvhnisiesgiuagansunuiionmuaisnisldnsneinsdne 4 vesanrufnuilunisinw
ANduRUSAUnAnw
3) 2WATTINVOIUNANYT (Student Life Cycle) TunsdanisinAnunduiugveswmiinedei
IFdinsusunsruaumsianmstin@nuduiussuiuiesiisvesindne evlhiaanudaaulunis
ahaarShwanuduiusivdnAnwiluyn 9 nsvuiuns
4) e s¥nenudniavesnisdanisinfAnuduius (SRM Metrics) 1ua3osfliofiddalunis
M519E0UANNEANSATANLALMAIVBINTIANSUNANIELTLS Tnen1siruaNInsInasAeeivum
melidevimiuaznagnsildnaunuly
5) M135n¥InfAnYl (Student Retention) 1 uN15As1980ULA UTEUALINATIAAUES D
Yaen15¥an1sinAnuduius iewandiiduirnudisauazanudumaiveinisdanisindnwduiug
TngnantsinuinAnuniasdelifuimmeuianiunisaidunsdanisinfnuduiusvesanung
e lldUsumsUIsnueg 9 siadevimiuaznagnie
2. fiRnnsdansiindnuduiudiBsufia (Operational SRM) i 1 ssduszney il



210

nMsdamstin@nuduiufdejoRnmsesdiiluduvesnisuinstindnun (Student Services) #4
teruduiiladAguesnisianmsin@nwnduiius lnennsusmsunAnuiagiinisdanisdndnwdunus
\enagnsaniinsiesd senuuukazfoRese tileldnisuinstnAnuifnanuasandesiuisastinves
tndinw Feanrsuinnstindneiazdesendoanusiuileludiuremsneinsyanauaznineinsnieiiy
welulaBansaumea lngnsdansin@nwduiudsadzazativayunisuinsin@nw 1wy nsiaueie
N19158u3A8 9 warnsliuinisundnAnwinudnvasuasnginssuvestdnAnwiudassneld n1sla
AuupidnlufPudinAnviiieatuayunarlinistiemde nsiaueanuiiilnszaunisaiivnd
aonndostuanTTaur i Anwinuudazyaeals Wudu

3. fiimssanisinAnenduwusiBainsest (Analytical SRM) Usznaulugne 4 ssddsznou il

1) n33zytin@nwyn (Student Identify) Wun1simuanguuazquaniiveadiiagiindnuly
wngaseng 9 vesantunsfine uazdiasgiiarmdesnmaierumanisangiiasiindn

2) Msuonugziind@ny (Differentiate) 1un1sduunnguiinAnuiuazfiidnianisfnuinim
Snwazdng 9 Fauladauun 1wy mslnsziduunnguin@nwiiiauidssdenisesnnatsdu wagnis
Remeisuungdnsamsfinuniiaisnualiuiantunsinulussesdussssveren

3) Mshasziuiiuazaunutin@nw (Student Portfolio Analysis) LJun1s3inseiuasdnngu
tndnwimuanssaugvosindnwiudazse e luldlunisuimsinAnudezduiuiunsians
TnAnuduiudidefiing venainiinsieneiutiuasannudnAnwmaimisadlullunisussdi
AudnsaveIn1sIanisinAnwvduiusle

1) Uszaunsaififinauanvestindine (Valued Student Experience) lun1sias zin1suinig
vasaatunsAnwinazngAnssuvesinAnwilufifsng 4 1wy nsuuzihdonisiFouivesssuud
Usz@nSnmassmuanudesnsvesindnevisli wginssudndnwnlumsldsyuuianvauzifuedials
vde szuumsdanstnAnuduiuslduugi aduayu wazudladymiliudtndnwedwseidewmiell
\usu iieuanvdenensaluszaunisaivesin@nwildFuseninednuiluaniu@nw ilviguims
anunsaihdeyadinadluldlunisusulansinnistinAnuduiusle

4. in1sian1stnAneduiusidesqusie (Collaborative SRM) Usznauludie 2 asdUsznau

[

N

=De

1) miﬁwm%’mauaﬁﬁ;ﬁam (Value Proposition Development) 1un1swaiurdeiaususo
fonnasiifiyarfsiunasfussmianuinuiuindne Tnenstandoiauefifiyaddusndusos
p1feausilevendetieminigluazneusnaaunsing Wielmannisusnmsmanisfinwuay
msdansanuduiusiutnAnwlaegediussdndnm

2) n3WmuIATeU1E (Network Development) 1un1sasianietisaudunusiinsening
819138 wilnnuaeatuayy §usms gunases gladudia Audinn uagdilgunisauiuanutunmsfinm

Tughuvesianssuaiiuayu (Support Activities) Usznaulushemeluladisnldlutindnw

[ v a

quus aaiazuuﬁumuﬁuaawmiuiaﬁl,%qﬂaumgﬁamamuﬁauwmLﬁ@ﬁ'qLa%ummm%’ﬂﬁﬂasuaqﬁﬂﬁﬂm
sAUgANAne sail

1. dausiaUszaugléiFeaunun (Conversational User Interface: CUI) o uaunaiaduiivi
Mﬁ’]ﬁiumﬁmiaﬂismu;:ﬂ%mumiawm d9U9A11U (Messaging) #3® N1y (Chat) LU WoUnaLA
Hulawl (Line) dstoaulumnayn (Facebook Messaging) slusiu

2. walulageleyayn (Cognitive Technology) Usznausie 2 walulaBiiddey el

2.1 wuiaunu (Conversational Agent) Ao funusaaiesfivhningdsnnisnsyuiunis

NN UAZTIANEUNU



211

2.2 NN5IANTENTAULNADARSYE (Intelligent Information Management: [IM) @B S¥UUAIT
Jan13deya asauwna g1uteya wavianalsvesesdns nedin1sldmalulaglunisAufudeyamedna
\38u3 (Machine Learning: ML)
ImmammaumiwwmmwiaﬂmmﬂsvLuuimaqqumaaamsammiuﬂﬂﬂmauwuﬁaaasawuuwummaq
mﬂiuiaﬂmﬂmmmaLawuwau‘wmLwaaaLm:ummamﬂmmsuaquﬂﬂﬂmsvmuamﬂm-n il

wuuUszduiusesuuusiaasnsdamstinfnuduiussteieruuiiugueanalulafiedoyn,
frolelausiaunuiiedaaiuaiiuasindnfvesinAnuiszdugaudnel §ideutseanidu
3 mau dail

aoufl 1 feyariluvesnssnandinusuifiuiuseauuiians

poufi 2 uuulszifiudusesuuiassnstansindnwduiussansssuuiuguveanalulad
Bellggsneteluiaununiileduaiuanuasindnivesindnusedugaufnu

naufi 3 Telausuurdu ¢

aouil 1 dayaniluvesfusziiiu
Fofusziiiu
N5ANEN
AU
gaudivieu
naud 2 LLUUUizLﬁu%’UimLLUUfé’ﬂammﬁmmiﬁfﬂﬁmanﬁuﬁ’uéé’aa’%ssuuﬁugmﬁumL‘vmiuia@L%a{]z:yzgw
shueluviauuLed LA AN AvesinAnusefugaNAnw
fBuas Winsupdomuny v adudesiinssiusedunnumuizan (Level of Appropriateness)
muivihuiionsan Tneflnasilunsiansan §a

sdufl 1 mnefs danusanzaulussiuliesiian

seduil 2 vanedls fanumnzalusziuiies

seduil 3 vanedls fanumnzadlussiuiiunans

seuil 4 vanedls faumanzadluszduan

o

JEAUN 5 vnea danumangalusgauunige

o o - TEAUAMULANNZ Y
10U Janansan
1 ‘ 2 ‘ 3 ‘ q ’ 5

peAUsEnaUvasEAaUsEa Ul [ i Bsaun (Conversational User Interface)
1. WBUNALATUA RS UM TEUNUINIUEN SN Y
2. N5YIUINITTINAULBLIUNAUNT
29AUTENOUVDUDLAUNAUNUN (Conversational Agent)
3. NTUTENIANANIESITUYIA (Natural Language

Processing: NLP)
4. nsilan1w1s3319# (Natural Language

Understanding: NLU)
5. nsafaeufia (Entity Extraction)
6. M39UALRINUILaEUTUN (Intents and Context

Matching)




212

v v - FEAUAMULANNZEY
10U Janansan
1 2 3 q 5
7. N159ANITNSIANBUAIUNISIANISUNAN AU US
(SRM Dialog Management)
8. Adstayan1sianauaunsian1sinAnuidusiug
(SRM Dialog Mart)
9. MsdoansszninueuiaLIU A UEWINISSANTS
asaumAsanizrugULUUMTABILIU (Web
Hook)
29AUTZNIUTDINTINNTANTAUINADIRTEE (Intelligent Information Management: IIM)
10. ANSIANITENTAUYAIYINTT (Academic Information
Management)
11 | msduglugalunishiusnismunisdnnistnfnm
duWus (SRM Module Matching)
12. InsnaAuAuaIsaumna (Information Retrieval
Engine)
13. fa39An (Utterance Generator)
14, NSNBINTNIIBINTT (Academic Resources)
15. madeulsadfisldusmsiuiusiinsuuaaninenssy

WWaUSNIS (Services-Oriented Architecture: SOA)
Humeluladiduwesia (Web Services)

naudl 3 Tordusuuzdu 9

#18uas Wenuansaruanfiuvvasiiisda (1) aidulsslevilunisufulgeuuusiaosnis
FamsindnuduiussaasszuuiuguveanaluladiBelygidsenuisununiodasiuny
asfninfvesinAnwszAugauAne



213

wuuUszliuiusesannUnenssuszuunisianisinAnedunusdaaiesuunuguveunaluladis

Unysyrdaetelnuriaunuivadasunlnuasindnfvestinfneseaugaufne

o d’l
AYLLY

neideiiludumiweinisfing aumdngnsuuquiitadin audvimeluladasaunauay
nsdoansiiiensfinu anzasmansgaamnssy unvinerdoimeluladnszaomndmszuasinie lned
fngUsrasdifiossifiufusonuuiiasanisdanisinfnuduiuisaaioruuiiugureanaluladids
{kgﬁgwéhmaLﬁ]uv‘lauwmLﬁafiaLa‘%ummm%’ﬂffﬂammﬁﬂﬁﬂwﬁsﬁuqmﬁnm

mnma‘uLLmﬁmaaLLUUﬁwammi%’mmiﬁ’ﬂﬁﬂmé’mﬁuﬁ‘ﬁaaéawuﬁugmmmmmiuiaﬁt%aﬂzysgw
fhetoluiauuoduaiunnsininAvesindnussdugaudnuuandifiufinimaourusning
WUUTN80989AUTENDUTBINITINATUNANWFUNUS wazauaunsaveunalulad@sleaygl (CT) wiaun
aunun (CA) uwarnsinisansaunasaasey (IM) SansvasusaudanannelfiAnuszansainlunis
%mi%mﬂauazLﬁam‘uaaamuﬁnmLLazaqﬁﬂszﬂaumq 9 vilianunsanauaueIuUInsinAned
nagalIakazilusEaNSA NaIeg1naania éﬁ’aﬂfm']ﬂmauum?mﬁqﬂéwﬁaﬁﬂﬂzjmsaammuLLUU
am‘i‘jm&Jﬂsﬁms‘uumﬁmmsﬁfﬂﬁﬂmﬁ’uﬂ’uﬁ‘é’aa%azuuﬁugmmadmﬂiuiaﬁL%aﬁzy,apé’amawuﬁauwm

WiedaasuaruasindnavestinAnwseiugaudne fann

Bhaewnt
Uthwwnce

Seipanie
Mieimee

&

Studert

Byoo0o0O

Cognitive Technology

Contversational Agent

& %
NL» NLY
Lol @
Emtity SAM Dlalog

Extraction Maragament

8 &

SAM Dabag Irtests & Contant
Mart Vatiney

2

Olwarg Ergires:

Web
toak

Adririviate

Ieteiligent Infarmation
Management 1IM
Azsdaver
Interrvatien SAM Mastile
Mavegurrett WNatxhrg
K&
1nlormatian Literance

Retrwval Trytve Tensistor

=ls REE

Fhebared Oatavare
Acadwrmoc Rescsrce

£ 8 &

Syvlere Imttuts
Adrurvatrator

Lacturer
Varer

Wak Servies

Service
Brakei

wsoe

i

Sarvice
Praviter

&

Servica

-3
a*8
Partres and
Codabsotien

nnmuansaadnenssussuunmsiamstinfnwduiusdsuzuuiugiuvesnaluladidalygy,

holy
=}
e ™
®©

uiaunuiieduasuANasshinfvesindnwssduanufnw Felseneulumediuysenoud



214

1. foA1nuantindAny (Utterance) Ao domnuaunuivestin@nuiiin@nuideanisiesveld
UIN1svseaaunutoya

2. dusiaUsvaugldigeaunun (Conversational User Interface) fg weundiaduiivhueilunis
AnsiaUsrauglinunisaunun dedoninu (Messaging) w38 n1suwam (Chat) W weundndulail (Line)
dadaminuluayn (Facebook Messaging) 1dusu

3. imaluladiBatlygyn (Cognitive Technology) Ao inaluladfiisatesiunissuiuasiinla
ANW535UIA (Natural Language) Wazanansadndulaidenneuaussnisvinuiigniiosusiugimuianin
19

4. wiauviaunun (Conversational Agent) fie fhunudaasegiiviiminiidnnisnszuiuniamanim
uazdomuaunu Usenaulusie nsuszananan1wnsssuena (Natural Language Processing: NLP) A1s
11 lan191555u81@ (Natural Language Understanding: NLU) AsatnLoudin (Entity Extraction) 13
Jan1snistaneudmiunisdnnisin@nydunus (SRM Dialog Management) adstayanisidnaudniy
n139an15dnAn eI &N US (SRM Dialog Mart) Wag N133UALIAUILALUTUN (Intents and Context
Matching)

5. MstAgITU (Web Hook) fie aluladildlunsdsanedoyasiulustnnea HTTP vinlazaanly
nsAnsedoasseninsdunuuuiaIetisdumesidn lnedinislduinsguadu JavaScipt Object
Notation: JSON) Tunisriiudeya (Meta-Data)

6. N1TIAN1TENTAUMADARTY (Intelligent Information Management: IM) A9 SEUUNITIANIT
foya ansaune g1uteya lonansuasuinisvesniugaudnuuuiiugiuveamaluladlunsduudeya
mednalseus (Machine Leamning: ML) #3aluudnaeddanioging 9

7. waluladiiuwesia (Web Services Technology) Ao wialuladildlunisdesveuaziuuinig
Mneuen UsenauludiedSesnauinis (Service Requester) §WU3n13 (Service Provider) kag w1ewii
U313 (Service Broken) ngauisairuiyszgnaldlusifinisdanisinfnwiduiusidesiniie
(Collaborative SRM) ¢ wu n1sveldudnisasiaaeunanisien maideslsstuiusinsdunsmussny
ms@esleafuiusiinsdunisimusnuanaeuen udu

mﬂiwawLﬁamﬁmﬁ’msawmﬁmawLLUU?S’]ammif{Tmmiﬂfﬂﬁﬂmé’mﬂ’uﬁ‘é’m%awuﬁu%m%a
welulafiBsiyydmeieauiaunuiieduaiumiuasininfvestndnwseiugaudnw ¢ ma]smmmm
UsrasdfiaeAnmnanisussiiususesandnenssussuunsdansinAnuduiussanies Uu‘wu%mmaq
weluladidsdygnmeieawiaumiediaiuniuasin sndvesinAnwissiugaudnw laguaadiy
awmwﬁpﬁmmmg@ﬂizL:ﬁuﬁ"maaamﬁmaﬂiimzwmsﬁﬂﬂﬁﬂﬂﬁﬂmé’mﬁuﬁ‘é’aa%azumﬁugmsuaﬂ
weluladifsdygnimenuiaunnieduaiumiunsindndvesindnmnzdugauinw foil

LL‘umJizLﬁu%’maqamﬂm&1ﬂiimwumﬁmﬂ’1ﬁifﬂﬁﬂmé’uﬁuﬁ‘é’aa“ﬁawuﬁugmmauwﬂiuia&%q
Jyarfmelelauiaunuiiieduaiuanuasininfvesindnvisedvgaudnet {Ideuvseonidu
3 pou Aal

aaufl 1 Joyamluvesinssgandiivsziuiusesaniinenssussuy

Aauil 2 LLU‘UﬂsxLﬁu%’maqamﬁmmimwumﬁmmiﬁﬂﬁﬂmé’uﬁuﬁ‘é’aﬁazuuﬁugmmaq
wieluladidslygdeenuisunuiiedusiunnuasninivenin@nwszdugaudng

naufl 3 Jaiaueuuzdu




215

aouil 1 dayaniluvesfusziiiu
Yofusziiiu
n13Anen
AL
iy
poufi 2 wuulsziduiusesaniinenssussuumsiamsthAnwduiussansszuuiuguvoanelulad

L%qﬂm@wﬁaﬂLaLﬁ]uﬁauwmLﬁadaLa%ummm%’ﬂﬁﬂasumﬁﬂﬁﬂwﬁzﬁuqmﬁﬂm
AP Winiatemne v adudesfinsetuseduanumunzan (Level of Appropriateness)
muivihuiionsan Tneflnasilunsfiansan §a

spdufl 1 mnefs danusanzadlussiulieniian

sedufl 2 muneds fenumnvanluseiuties

sedufl 3 muneds fanumnvanlussdudiunas

sedufl & wuneds fenumnsanluseduan

et 5 vanefs dauengalussiuiniian

.. o - SEAUAMUANIZEN
10U YNNI
1 | 2| 3] a5
pAUsENaUvasE AUz Ul [t Bsaumn (Conversational User Interface)
1. waUNALATUAMTUNTAUNUIRN WAL TV
2. N5YIUINITTINAULBLAUNAUNU
29AUTTNOUVDUDLAUNAUNUN (Conversational Agent)
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Matching)
7. NMTIANIIANSIANBUAUAITIANITUNANBIAUNUS
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Unaunuisatunsamzdeou amgideu 221 55.25
Unaunuisatunsamzdeou amegidsuseuy 79 19.75
Unaunuisatunsamzdeu aweidyusiedvn [s9asednn] 25 6.25
Unaunuisatunsamzdeou [s%aen] Walnu 53 13.25
Unaunuisatunsamzdeou FBameideu 14 3.5
Unaunuisatunsamzdou Dnamedeuiuiivitlus 8 2
unaunuLiEfunanisamzdeu FOINIINIIUHANTALLTeU 6 1.5
U‘Vlau‘mmLﬁﬁaﬁ’umaﬂwsaawsl,ﬂeu nansaamsideu 289 72.25
unaunuLiEfunanisamzdeu nan1samsllsusedan [$1e39] 104 26
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UNAUULAEITUNNTADUSIE I DOWITIYU 4 1
UNAUIULAEITUNNTADUSIE I 0OANDUIN 13 3.25
UNAUULAEITUNNTADUSIE I pouNIaMELDEUI1E7 21 5.25
UNAUULAEITUNNTADUSIE I nouTuluu 11 2.75
UNAUULAEITUNNTADUSIE I pawivdils 8 2
UNAUULAEITUNNTADUSIE I pewIvIRRMiagalsuNg 11 2.75
AU LAEITUNNTADUSIE I Funounisaeus i 21 5.25
UNEUNULERUNNTaaUT I8N IBNs0eUTIEIN 22 5.5
UNAUULAEITUNNTADUSIE I godniiamadou 9 2.25
UNAUULAEITUNNTADUSIE I LNOBUTILIUN 11 2.75
UNAUULAEITUNNTADUSIE I 20UV [N1AFYW/AUNTANE] 12 3
UnaunuLAEUAIssSILeY AT 91 22.75
AN
UnaunuIieatuAsssILeY A5TIULEENN1SANYT 201 50.25
AN
UnaunuIieatuAsssILY ATTUENNSANYITBIN ALY 1 0.25
ASANN BUGEEM
UnaunuIieatuAssSILY AsssULluvanans 2 0.5
ASANN
UnaunuIieatuAssSILY ASIIITENY T ULRS 1 0.25
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UnaunuLAEITUAISs UL AssIILENNISANYINEUUTA 1 0.25
ASANEN
UnaunuLAEITUASs SN ALND 79 19.75
nSANWN
UnaunuLAEIUASI SN dounuATuAsssUL ey 1 0.25
ASANEN
UnaunuLAEUAIss SN wenTiium 1 0.25
A3ANEN
UnaunuLAEIUAss ULy PWYANNDUATUNIDYI 2 0.5
A3ANEN
UnaunuLAEIUAss ULy AnautsElnneiulnuy 3 0.75
A3ANEN
UnaunuLAEIUAIss LY Tuudemmeu 2 0.5
A3ANEN
UnaunuLAEIUAss LY ANV 3 0.75
A3ANEN
UnaunuLAEIUAss SN AuneslunAdeud 5 1.25
A3ANEN
UnaunuLAEIUAss LY 18aLLIAALNDY 2 0.5
ASANWN
UnaunuLABITUANSISULN 138 A5TTULHYL 1 0.25
ASANWN
UnaunuLABITUANSISULN T15EANNON 1 0.25
ASANWN
UnaunuLABITUANSISULN AWENAAA T/ TS 2 0.5
ASANWN
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UNaunUIiEItURan1sIS Y AT 3 0.75
UNaunUIEItURan1sIS Y dounuiiEafuNanIsiSey 42 10.5
UNaunUIEtURan1sIS Y NANSANY 7 1.75
UNaunUIEItURan1sIS oY nansSeuineamedou 1 0.25
UNaunUIEItURan1sIS Y WNAUTHANISIS U 1 0.25
UNaunUIEItURan1sIS Y Townsawinlus 2 0.5
UNauNUIiEIRURan1SIS oY nan1si3eu [Un1s@ne)] 6 1.5
UNauNUIiEIRURan1SIS oY NANSS UV U DR WN U 1 0.25
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UnauAeIfUNan TS Usgnianansisew il 2 0.5
unaunuLAgITUNaN oY HANIIIHUUTENAREINI DS 4 1
UnauAIfUNanI TS PTIAABUNANISITHUAUTIETY 1 0.25
UnauAeIfUNaN TS ANAN13ISEY 2 0.5
UnauAeIfUNaN TS ANTA 48 12
UnauAeIfUNaN TS HansSeuIzeaniuln 1 0.25
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unaunuAfuUFiunsAng msnUfiunsfnuuseind @ 3 0.75
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unaunuAIfUURiunsAnw aansomUfiunisineaind 1 0.25
T
unaununAgITUUfunsing Uﬁﬁumiﬁﬂmﬂﬁ 1
unaununAgITUfunsing poutenl L 0.5
unaunuAeIfUURHunsAnY UnsAnwilvu 1 0.25
unaununAgITUUfunsing URnudnnig 40 10
unaununAgITUUfunsAng UfunsAnyveslneu 1 0.25
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unaununAgITUUfunsAnw Uunsseu 4 1
unaununAgITUUfiunsAng Uﬁﬁumiﬁﬂmmamﬁ 4 1
unaununAgIUUfunsAng Ufnunsfnwimeountn 1 0.25
unaununAgIUUfunsAng UmnvInsUnisAnwanan 1 0.25
unaununAgIUUfunsAng Ujiunanssu 1 0.25
unaununAgIUUfunsAng Aanssuluufiiu 1 0.25
unaunuAfUURiunsAnw UfTumsAnwud [3uil 1 0.25
unaunuAsfUURiunsAnw Avuanstulfiu 1 0.25
unaunuAsfUURiunsAinw Uf U0 INeg sy 1 0.25
UNAUULAETUAIS9dOU A319L58U 226 56.5
UNEUULABTUAS9EOU Juaseu 1 0.25
UNEUNULAEITUAS9EOU Ag195euIv [Fedn] 28 7
AU ABITUAS9EOU foufinutesieafumsasey 2 0.5
UNEUTULAEITUAIS @O U m51950U [Weniy/maseuil] 11 2.75
UNEUTULAETUAS1EOU as19msInduIviasiva 1 0.25
UNEUNULAEITUAS9EOU [Tuduns-o1ingd] Souaglsung 1 0.25
UNEUU LA TUAS9EOU VBRI NUDY 1 0.25
UNEUU LA TUAS9EOU Seuagls 1 0.25
VAU A TUAT9EOU A UNEN TR 1 0.25
UNEUUL A TUAT9EOU oNTiZouRIT 1 0.25
UNEUIU LA TUAT9EOU ms1aSeuiinsiasunlamiol 1 0.25
UNEUU LA TUAS9EOU As1aseuaulal 1 0.25
UNEUU LA TUAS9EOU M15NSY [P/ vaNEnT] Ban 1 0.25

ElEN
VAU ABTUAT9EOY A58 BUTNANEN 1 0.25
UNAUNULAETUANT 9O U AT NEDU 178 a4.5
UNAUNUIEITUANTEOU as1sdeUIn [Bodvn] 153 38.25
UNAUNUIEITUANT9EOU dounuAEIfumnT 9o 1 0.25
UNAUNUIEITUANTIEOU Seitaeuiul 2 0.5
UNAUNUITEITUANTEOU Yuaeuiifaiulnu 2 0.5
UNAUNUIEITUANTIEOU ans19aeU [MAeuil] [© 38 9.5
n5ANY]

UNAUNUIEITUANTIEOU AMAUANITIUAS1EDU a 1
UNAUNUIEITUINT9EOU fanufinuUssiigafunsisaey 1 0.25
UNAUNUIEITUANTIEOU M139E0U [Na1sn1a/Uanenia) 1 0.25
UNAUNUIEITUANTIEOU ANEU 1 0.25
UNAUIULAEIUANT9dOU Fdidesaou 1 0.25
UNAUIULAEIUANT9dOU A1519@0 U TuIalu 1 0.25
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UNEUNUIEIRUANTEDU AT9EDU [mﬂﬁﬂuﬁ/mauﬁ] 3 0.75
unauUIAeIfunITsdeu Jeymaswasuiiudou 1 0.25
UNEUNUIAEIRUANTEOU ASEDUTIILAA Y 1 0.25
UNAUIULAEITUANT9dOU Anssaeusaulall 1 0.25
UNAUULAEITUANT9dOU douiiv 9 2.25
Uwauwmﬁmﬁ’umiwaau aauineglsung 2 0.5
AUt U U e AN95UNYTIEINN 197 49.25
AUt U U TIERN feSuresein [Fosedn] 183 45.75
AUt U U TIERN JonfiFouenluy 2 0.5
AUt U U TIERN SnfiFeuieatuerls 2 0.5
AUt U U TIEN Uo1aT187Y1 [Fose3v] 13 3.25
AUt U uIETIERN 18aLL8AIUN 3 0.75
unaunuAg AU unGeu UL 314 785
unaunuAg AU unGeu uniSedn [@Wodv] 75 18.75
unaunuAg AU unGeu WiransissulusgiIn 2 0.5
unaunuAg AU unGeu dewmedniauiiuvlvu 1 0.25
unaunuAgfuiemunGeu [unil] Seuozls 1 0.25
unaunu A fuiemunGeu wéaﬁﬁguﬁmaﬂs 7 1.75
unaunuLieudenisaeu Aonsaeu a4 11
unaunuLiudenisaeu FonsSeunsdeu 3 0.75
unaunuLieudenisaeu FonsiSeunisaenden [@o3w] 177 44.25
unaunuLiefudenisaeu LONA15V89T183 [397] 151 37.75
unaunuLieudenisaeu lnalsusgnounsaeu (3] 2 0.5
unaunuLiefudenisaeu AoUsznounsiiou 1 0.25
unauvuRgIiudensaey donsiFenus 1 0.25
unaunuLieudenisaeu I 20 5
UnaunuLiEudenIsaeu Honsaeu [unil] 1 0.25
UnaunuLAEfunsasluay msdsluau 2 0.5
Unaunuieatunsasluey nsdslua (3v1] [Haeu] 5 1.25
Unaunuieatunsaslue Tusu 332 83
UnaunuLAEfunsasluay UTE- RRal 1 0.25
UnaunuLAEfunsasluay uiilsuteuneveIsIe I 2 0.5

[Bose3w]

UnaunuLAEfunsasluay Aanssuden [@osiedan] 1.25
UnaunuLAEfunsasluay Tusunanssy [57e7371] 3 0.75
Unaunuieatunsaslue Tuau (] 1 0.25
UnaunuLAEfunsasluy n5UY a4 11
UnaunuLAETunsasluay Aanssunsiseus 1 0.25
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UnaunuLAETunsasluy ufildSuneung [v1] 1 0.25
UnaunuLAEfunsasluy funit] Slueulu 3 0.75
UVIﬁUVIU’]LﬁEJ’JﬁJU?{EUUﬁEﬂ?J azﬂﬁam 301 75.25
Umawmﬁmﬁuaiﬂmima agun1sussens 39 9.75
Umawmﬁmﬁuaiﬂmima AesIeIeIv [Feseiv] 3 0.75
Umawmﬁmﬁ’uaiﬂmima a3unIsusIENeInN [Fose3v] 7 1.75

(%]
Uwaummﬁmﬁ’uaqﬂmima agﬂﬁamwﬁﬂm [Fos1e3v1] 3 0.75
[019156] [Fuiiussens]

Uwaummﬁmﬁ’uaqﬂmima agﬂﬁamwﬁﬂm (3] 12 3
Umaummﬁmﬁ’uawmima agﬂﬁam [uni] 13 3.25
Umaummﬁmﬁ’uawmima voaUIN 22 5.5
UNEUNULABTULEEN WARIHN 12 3
UseaunsalinnIn
UnaunULABTULEEN Hnau 334 83.5
Useaunsalisnan
AU TULEEN WaENIU 34 8.5
Useaunsaliasnan
UnaunuLATULEEN wrasnsEnUszaunsalivan 9 2.25
Useaunsaliasnan
AU TULEEN AnUszaunisalindn [Wui/ il 1
Useaunsalisnan Janin]
UnaunuLAETULEEN Younufiniadnaou 1 0.25
Useaunsalisnan
UnaunuLAETULEEn ToAraIEnUUTENOUNTS 5 1.25
Useaunsalisnan
UnaunULAETULEEN wuzthiumafinssiuanuini 1 0.25
UsraunsaldInnIn Seu
UnaunuieatunmsUssdiunsisey | neuluvasuany 33 8.25
nSEDU
unaunuisatunsUssfiunsSey | Ussidiunsaeu 177 44.25
nSEDU
UnaunuieatunsUssfiunsSey | wuuusediu 3 0.75
nSEDU
unaunuiatunsUssfiunsSey | wuuussdiuanufiswelalunis 178 44.5
nSEDU IANIsIS8UNTaY
unaunuigIfumsUsadiumsdey | wuudssdiunsdanisideunis 1 0.25

N19dDU

AU [51873%1]
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unaunuigfunsUssdiunmsdeu | Ussduaufionela 7 1.75
n3d0U
unaunuisatunsUssiunsSey | anuiiaela 1 0.25
n3d0U
UnAUNUL RIS WAL RR IS 70 17.5
UNAUNUL RIS WAL R FILNUIDIATT 64 16
UNAUNUL RIS WAL R W 91 22.75
UNAUNUL RIS WAL R annuiinsvesieasoy 85 21.25
UNAUNUL RIS WAL RR oPstannsaiunsluSeuld 2 0.5

malyu

UNANUL RIS WAL R [Foanudi] 1
UNAUNUL RIS WAL RR 91ATEn LT 0.5
UNAUNUL RIS WAL RR Ua1ans [#1A13] a4 11
UNAUNUL RIS WAL RR anufidou 1 0.25
UnaunU RS [0/ \Wu iesayn] ogilvy 36 9
UNAUNUL RIS WAL R location 1 0.25
unaunuietussdouves szl 285 71.25
A01UANY
unaunuietussdouves seidyuvosanitu 16 a
A01UANY
unaunuiefussdouves seidgunsAnm 6 1.5
#0UANYI
unaumuAsussdouves 581 8UUNINeSY 61 15.25
#0UANYI
unaumuAsussdouves sudouios [5od] 1 0.25
#0UANYI
unaunufafuszdeuves AdatinAnw 22 5.5
a0UANY
unaunuieasussidoures se1dgunsAn¥SEAU [SEAU 1 0.25
#0UANY n5ANY]
unaunuieasussidoures pNNsIUIRNAL TURDUNSA 1 0.25
#0UANY LaNaIs
unaunuieasussidoures 321 8UNMSUAIRITDIUNINGIR Y 6 1.5
A01UANY
unaunuistussdouves AoINsAUIELdeU 1 0.25
A01UANY
unauvuREIfune sy o) 15 3.75

ASANYI (o)
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unauuREIfune Ui Ao 23 5.75
nsANYT (ne)
unauuREIfune Ui nee 312 78
nsAnNYT (Nee)
unauvuREIfune Ui foyanasmunsiuiionisinu 12 3
nsANYT (ne)
unauvuREIfune Ui TaufuRnamu 7 1.75
nsANY (NeA)
UnauuREIfune syuiBite nue afinsegals 12 3
nsANY (ne)
UnauuREIRune sy daanansy nue 19 4.75
nsANY (ne)
unaunufefudygaduveidn | dygradumedide 16 4
unaunuieafuduadumeside | Bumnesiin 45 11.25
unaunufefudygaduvedds | Jymnisdeusedyain 28 7
Bumesiin
unaunuAeudygadumeddn | iWalidam 144 36
unaunuiefudygraduvendn | udalaymdumesinly 3 0.75
UAINITY
unaunu e tudygadunesidn | i 1 0.25
unaunuiefudygradumeddn | udalamnnsldou intemet 1 0.25
unaunu e fudygraduvedds | Sumedideay 1 0.25
unaunuiefudygaduvendn | uualils 82 20.5
unaunu e tudygadumedidn | dugnonde 4 1
unaunu e tudyaadunedidn | Weuduwmeddalils 12 3
unaunu e tudyaadumedidn | Waldllld 16 4
unaunuietudygadumeddn | vesialln a5 11.25
unaunu e fudygaduneddn | madeudedumesiin umiy/ 2 0.5
aonuii] fi¥eymm
UnaunUIAITUNTIVDg RCSUGNIEERIE 5 1.25
UnauUIAEITUNNSIee SRN/RE 5 1.25
UnaunUIAITUNTIVDg YpevipsdIu [Useyu/Aa] 9 2.25
UnaunUAITUNTI8 VD voliioeUsey 1 0.25
unaunu e fudaufioonads WeLua 221 55.25
g
unaunuiefuaaufioontnads os0ani1dinie 160 40

1Y
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Unaunuisatuaauiieaninds A133UUSNNSBIBBNANaINTE il 1
Ny
Unaunuisatuaauiieenids DRI 3 0.75
Ny
UnaunuisatuaauTieanids 20NN 1 0.25
ey
UnaunuisatUaauTieenids nantunsUaUavesilnuue 11 2.75
ey
unauUAefudsIuIeAY Uy 191 47.75
avain
AU UAS WL 04 a 1
a¥man
AU LA UREWIBAY UsN13 194 48.5
a¥man
UnaunuLAEITULS eteeSey Jouluu 357 89.25
UnaunuLREITULS eteaSey N1550958UNMSIAUSNNTNINTT q 1

\SgUNIIEOU

UnaunuLRETULS eteaSey Joa38UNITUINIS q 1
UnaunULRETULS eteaSey LoaSsudeansiSounisdu 0.75
UnaunUL BT eteaSey LIINTIDUT Y 32 8
UNEUNULABITUNNSRnA LT fanIa 11 2.75
SONSTO!
UNEUNULAEITUNNSRAR LT FAMIUNE il 1
SONSTO!
UNEUNULAEITUNNSRAR LT ARRUNANITIDIS Y 334 83.5
SONSTO!
UnaunuIieItuNsRnnude Aamnunansseasousos (1Sl 42 10.5
FONEERY Soasou]
UnaunULAEITUNSRna e NAN1S3DSU 7 1.75
FONEERY
UNEUNUEIRUNSAnALTe FRRIUNNTSDTU 1 0.25
FONEERY
UNEUNUEIRUNSAnALTe weSeasuudes [Seafideadeu] 1 0.25
FONEERY Afiunisoalnu
unaunuieaiutRstnan Ung 1 0.25
didnnsetingd
unaunuREfuTRsinAnwm UnstnAnwdidnnsedingd 26 6.5

annsolind
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unaunuAEuTRsInAnwm UnsunAne 348 87
didnnsetind
unaunuAEuTRsInAnwm Unstian 21 5.25
idnnsetind
unaunuAEuTRsinAnwm URT U 2 0.5
didnnsetind
unaunuLAEuTRsTnAnm Uns we Bianvnseiind 1 0.25
didnnsetingd
unaunuigfuasin@ne Unsdidnnsetingd 1 0.25
didnnsetingd
unaunuietunslisinume | Jamdaush 17 4.25
IINe
unaunuieasunsTisUsnwme | Usnwn 327 81.75
IINe
unaunuieasunsTieUsnwme | desnsmusne 21 5.25
IINe
unaunuAetunslidinume | Uinedam 30 7.5
IINeN
unaunudgIfunsTimuUSnsmng Sanugmsvieesls 3 0.75
InInen
unaunuREUnsEUSwmne | Renssw/nsdou lnamilou 2 0.5
InInen Wouasyhegisls
UnaunU LR UnT e OSED 172 a3
UnaunU LR UnT e ISIEAVRIPDRED 195 48.75
UnaunU LA UnT e Houuzih 5 1.25
UnaunU LR UnTEe nilsdouugil [$18739] 21 5.25
UnaunuIieafuntide Fumnde 5 1.25
unaunuAeiunide 981NN [Fo9/iTu Awdang] 2 0.5

AseUMLsEpe U

UnaunuIiEItURanTsY ANITu 171 42.75
UnaunuIiEItURaNTsY LugUAINTIN 181 45.25
UnaunuIiEItURanTsY AanTsuuuzin 34 8.5
UnaunuIiEItURanTsY f151909N TN 7 1.75
UnaunuIiEItURaNTsY Y1RANIIU 7 1.75
unaumuRsfuauiluguiviide | duiiluguiviiide 97 24.25
unaumieiuduilugudndsde | wusihaudlugudnilsde 101 25.25
unaunuRsfuduiluguiviiide | Fudwesumiingde 97 24.25
unaunuRsivauiluguiviide | audviidelurdommineds 5 1.25
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unaumAeiuduilugudnisde | dui 91 22.75
unaunAeiuduiluaudndde | wusihlusludumisde 2 0.5
unaumfeiuduiluaudndde | wusihlusluduaudaudvilsde 1 0.25
unaumfeiuduiluaudndsde | sunsalmaiou 4 1
unaumnfeiuduilugudnisde | nideuazeunsainaiiou 2 0.5
unaumAefuLangiumnie | ulanm 23 5.75
unaumAsfuLdanmmumniie | waeumnie 121 30.25
unaumAsfulanmsumaiie | weeu 218 54.5
unaumAsfuLangiumniie | ulangdou 15 3.75
unaumAsfuldamsmeiie | e 13 3.25
unaumAnfuLangmumniie | Aedeiueianiau 2
UnaumuRgIi Ui ume e | audtemdemssumn e 2 0.5
unauuREIfuTeyandngns WANGEAS 96 24
unauuREIfuTeyandngns wéngnsilnaou 87 21.75
unauuREIfuTeyandngns NMSINBUAUNANGNT 25 6.25
unauuREfuTeyandngns TUaBeAnangns 77 19.25
unauuREIfuTeyandngns dounudayanangns 47 11.75
unauuREIfuTeyandngns véngnsidaaoulud [ we) 6 1.5
unauuREIfuTeyandngns aounuAsTsueundngns [Te 5 1.25

wangn s

unauuREIiuTeyandngns nMs3uading 29 7.25
unauuREIfuTeyandngns Tusvadasdndnm 5 1.25
unauuREIfuTeyandngns AaslAstAn 2 0.5
unauuREIfuTeyandngns adnssuuegsls 3 0.75
unauuREIiuTeyandngns Idaglstnslunsadng 2 0.5
unauuREIfuTeyandngns Aulednuey [Aus/Anende] 7 1.75
unauuREIfuTeyandngns Auladann @vnian] 9 2.25
unauuRgiuTeyasudiy FUAULMING Y 98 24.5
UM INEGY
unaunuRgIiuTeyasudiy UAY 289 72.25
UM INEGY
unauuRgiuTeyasudiy BUAUUTEINA 5 1.25
UM INEGY
unauuRgIiuTeyasudiy dusiulan 6 15
UM INEGY
unauuRgiuTeyadudiy dusuanUAnY 2 0.5
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(Count) (% Codes)
UNAUNULAEITUIASeY 18U FRLAE 399 99.75
anUugaudnw
UnAUULAET RS eU 18U wuzin 1 0.25
anUugaudnw
UnaunuLAEIfUTIEsLarAanssy | @euanuians 17 4.25
YBIFOUANY
UnaunuLRBIUTIEsLarAanssy | 9auazRanssy 97 24.25
YDIFOUANY
unaunuLigIfuTasLarianssy | Aanssuvesmnine sy 3 0.75
YDIFOUANY
UnaunuLReIfuTasLarianssy | dRanssuerlstasd 1 0.25
YDIFOUANY
unaunudgIfuTasLarianssy | 9 274 68.5
YDIFOUANY
unaunuigfuTaswarianssy | mssuadasindnel 3 0.75
YDIFOUANY
unaunuLiEIfuTaswarAanssy | Jufl [Yuil] SRanssuesls 5 1.25
YDIFOUANY
unaunuAeafuyanadfyves UAAR 92 23
a0UANYI
unaunuAeafuyanadfyes yARREARYYaIEnIUU 45 11.25
a0UANYI
unaunuAeafuyanadfyes [WoynnadAzy] 12 3
a0UANYI
unaunuAeafuyanadfyes UARING 11 2.75
#0UANYI
unaunuAefuyanadifyves [Fwsa) Joorls 51 12.75
a0UANY
unaunuAfuyanadifves illguymaing 89 22.25
a0uAnY
unaunuAIfuyanadifyves YARAENATY 100 25
A0UANYI
UnaunuLAEITUNNsaTAsIY alAsau 186 46.5
UnaunuLAEIUNNsaTAsIY N135UaNATIY 141 35.25
UnaunuLAEITUNNsaTAsIY Y5uEATIU 54 135
UnaunuLAEITUNNsaTAsIY nssvadasaulud 5 1.25
UnaunuLAEITUNNsaTAsIY adnsulderlsing 2 0.5
UnaunuLAEITUNNsaTAsIY Toueglslasvadas 5 1.25
UnaunuLAEITUNNsaTASIY Fupounsastasy 3 0.75
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UNFUNUILAYIAUAITENATINY NunUadvasinsauaudni 0.5
azlstng
UNAUNULAYINUNTELATINY SN8azlduANSENATI 0.5
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An Empirical Study of Critical Factors Relating to
Higher Education Students’ Loyalty in Thailand

Nutthapat Kaewrattanapat &5, Panita Wannapiroen, Pallop Pirlvasurawong & Prachyanun Nilsook

Conference paper | Eirst Online: 18 March 2020

730 Accesses

Part of the Advances in Intelligent Systems and Computing book series (AISC, volume 1135)

Abstract

The study aims to investigate critical factors relating to Thai higher education students’
loyaity by synthesizing causal models from various academic databases. The causal models
indicate the hypothesis on the path of factors in a synthesized causal model. The researcher
develops the questionnaire (invelving a 7-point Likert-scale) that consist of latent variables
and indicator items. It is evaluated by experts using a content validity index. After that the
questionnaire is completed by 400 Thai higher education students and analysed using
confirmatory factor analysis for construct validity. Structural equation modeling approach is
applied to judge the consistency between the causal mode! and empirical data. The research
results show that the causal model's determinants include 5 critical factors relating to Thai
higher education students’ loyalty: Perceived quality of teaching provided, Emotional
commitment, Service quality, Student satisfaction, Reputation and Image of university. In
total, seven hypotheses were supported. The result of this study can be applied to decision
making with regard to student relationship management for academic institutes or
universities.

Keywords
Student loyaity Student relationship management
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1 Introduction

Nowadays, government and private universities are beginning to drive student rela-
tionship management for the retention of students until graduation, because students
are important indicators of the quality of the education provided. [1] defines student
relationship management (SRM) as a feature that “...inspired in the customer rela-
tionship management (CRM) principles, but supports processes and activities con-
cerned with the teaching-learning processes, having by main purpose the scholar suc-
cess promotion” and [2] define SRM as the “...systematic care of a business relation-
ship between the university and students™ and, consistent with [3][4], SRM has be-
come a key instrument in attracting paying students and retaining a long-lasting rela-
tionship, which in turn provides financial benefits and enhances the reputation of the
university. From the definition, it is concluded that SRM is inspired by the CRM
strategy to adapt to the academic institute’s context. SRM aims to retain a long-lasting
relationship with the student. Student retention need to construct student loyalty and
has three main aspects: 1) tuition fees are the main source of income for universities
2) a loyal student may positively influence the quality of teaching through active par-
ticipation and committed behavior and 3) a loyal student may continue to support his
or her academic institution financially after graduating, through word-of-mouth pro-
motion, or some form of cooperation [5]. Previous studies have explored the factors
associated with student loyalty. However, many different critical factors have been
identified in various pieces of research. Therefore, the researcher decided to investi-
gate and substantiate critical factors relating to student loyalty from various research
articles. The study’s purpose was to investigate, develop and evaluate a causal model
of the critical factors relating to Thai higher education students” loyalty. The result of
this study can be applied to decision making in terms of using SRM for academic
institutes or universities.

The purposes of this study were: 1) to investigate critical factors relating to higher
education students’ loyalty in Thailand 2) to synthesize causal models of critical fac-
tors relating to higher education students’ loyalty in Thailand from various academic
databases such as IEEE, SciDirect, Eric, etc. and indicate the hypotheses on the path
of factors in synthesized causal models 3) to evaluate the causal model with regard to
critical factors relating to Thai higher education student loyalty. This was done by
using a questionnaire which was developed and carried out among Thai higher educa-
tion students. A structural equation modeling approach is applied to judge the con-
sistency between the causal models and the empirical data.
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2 Literature Review

2.1  Factors influencing student loyalty

Factors influencing student loyalty are important to university management. [6] in-
vestigated “Modeling and managing student loyalty”. The results of this study was the
identification of factors influencing student loyalty in the form of trust, perceived
quality of educational services, emotional engagement in relationship to the universi-
ty, and engagement in relation to students’ personal aims. [7] has conducted research
on factors influencing student loyalty to the university by studying groups of factors
such as service quality factors and relationship quality factors. Service quality factors
include instructor quality, administration quality, physical environment, social envi-
ronment and curriculum quality. Relationship quality factors include satisfaction,
trust, value and commitment. The results show that the service quality factors influ-
ence student satisfaction and have a direct influence on student loyalty. Furthermore,
satisfaction also affects the image and reputation of the university, which also influ-
ence student loyalty. [8] studied the marketing mix factors (the 7Ps) that influence the
loyalty of Master's degree students and found that the product and service aspects in
the marketing mix are the most influential factors in terms of student satisfaction. [9]
developed an empirical model to determine the factors influencing student loyalty.
The results show that student satisfaction is the main factor that influences student
loyalty, while the reputation of the university has a positive effect on student satisfac-
tion.

2.2 Student loyalty

Loyalty is related to the perception and understanding of the customer. These as-
pects influence the behavior that the customer shows [10]. Loyalty in education is the
development of a strong relationship with students because the students are affected
by the stability of financial institutions [5][6]. Student loyalty influences participation
and commitment, and has a positive effect on teaching and learning. In addition, stu-
dents will continue to support the university, and loyal students will participate in
supporting and publicizing the university after graduation [5]. Student loyalty is im-
portant in terms of managing student relations with universities, allowing institutions
to survive under the current situation of severe educational competition. Using related
literature reviews, the researcher has synthesized a theoretical model linked to causal
structural equations modeling that affects student loyalty in higher education. The
causal structural equations modeling consists of the perceived quality of teaching
service, emotional commitment, service quality, student satisfaction and the reputa-
tion and image of the university (see Figure 1).
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2.3 Perceived quality of teaching service

Teaching service quality is a feature of teaching that leads to increasing the value
of learners [11]. The quality of teaching services at each grade level is different, de-
pending on the education system and the type of institution. [12] has studied the per-
ception of the teaching and learning process on the part of students. The instrument
used to measure such perception is composed of 9 features as follows:

1. Inthe course of study, learning outcomes are clearly identified.

Courses are linked with other courses.

The instructors can describe the content of the course well.

Course materials and teaching materials are useful.

. Atthe end of the course, students learn what is expected by the instructor.

6.  Instructors provide counseling and help solve problems that occur during
teaching.

7. Overall, students are satisfied with the teaching of the course.

8.  Students learn a lot during the course.

9.  This course affects education within the curriculum.

2
3.
4.
5

2.4  Emotional commitment

Emotional commitment factors are an important part of the university's trust in
teaching service quality [13]. Emotional commitment factors were studied and found
to have a positive relationship with the loyalty of customers or students [6][14]. In
addition, from the current study, it was found that emotional commitment comes from
important indicators in the form of trust, perceived quality of teaching service, univer-
sity involvement, and social impact.

2.5  Service quality

The quality of educational services is the result of the perspective of the client or
student which relates to the attitude to the services received, and which students expe-
rience with regard to that service [15]. Service recipients such as students, will com-
pare expected performance with the results of services (i.e. actual performance) and
will be satisfied or otherwise with the service. The quality of educational services
should be determined from the point of view of each student because students in
higher education have a high level of learning. Students will have a good understand-
ing due to the expectations and results obtained from past experiences. This will af-
fect their perception of the quality of service provided by higher education institu-
tions. In addition, higher education students have a better understanding of the com-
parison of expectations and the results obtained from previous experiences that will
affect the quality of service provided by higher education institutions [15]. [16] pro-
posed a quality of service measure, known as SERVQUAL, consisting of five im-
portant aspects that must be used to consider a service. These are as follows:

1. Tangibles in the form of physical devices or facilities, including the charac-
teristics of personnel who are responsible for providing services.
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2. Empathy is the extent of paying attention to the importance of individual cli-
ents.

3. Reliability is the ability to provide accurate and consistent services.

4. Responsiveness is the rapidity of service that the organization is willing to
provide the service recipients

5. Assurance is ensuring that employees have enough knowledge and ability to
provide services that lead to a high level of reliability of such services.

[17] conducted research on Higher Education Service Quality (HIEAQUAL) by
creating a questionnaire based on the SERVQUAL guidelines. This consisted of 27
questions, divided into 6 areas: 1) teaching and course content 2) administrative ser-
vices 3) academic facilities 4) campus infrastructure 5) internationalization 6) support
services. The results of this study found that internationalization does not affect the
perception of the quality of educational services.

2.6  Student satisfaction

Related empirical studies have concluded that consumers or service recipients who
are satisfied will exhibit loyal behavior [15][18]. In education, higher education insti-
tutions can assess the level of student satisfaction with the services they provide. [19]
proposed that the satisfaction of students has 4 important features. It relates to: 1)
giving students an opportunity to show the experience gained from the education
management of higher education institutions 2) showing students that the results of
the satisfaction assessment has led to improvement 3) using satisfaction assessment
for benchmarking and making benchmark indicators that will lead to an increase in
the reputation of higher education institutions 4) encouraging students to be aware of
their own experiences with regard to every service that they receive. [20] proposed
that student satisfaction is not limited to teaching and learning, but also includes the
experience of students with regard to various services received from higher education
institutions, such as from staff, service providers, and the various physical infrastruc-
ture that the institution has provided.

2.7  Reputation and image of university

The reputation and image of educational institutions is important because these
features will be in the consumer's memory [21]. [22] proposed that the reputation and
image of higher education institutions affect the social status of those institutions.
This can be measured in terms of the perception of students who choose to study in
these institutions with regard to such aspects as reputation, history, past work and
results. [23] suggested that the factors of the situation including competition, reputa-
tion and image, are marketing methods in higher education that can be used to affect
the positive inclination of students to suggest and convince others to study in the edu-
cational institutions in which they are studying.
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3 Conceptual Framework and Research Hypotheses

From related literature reviews, the researcher has synthesized a theoretical model
incorporating causal structural equations modeling that affect student loyalty in higher
education. In addition, the researcher has determined a number of research hypothe-
ses to show the relationship between variables in the causal structural model (see
Figure 1 and Table 1).

Rapritation wnd
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Fig. 1. The causal structural equations modeling that affects
student loyalty in higher education

Table 1. Research hypotheses

loyalty (SL).

Hypothesis Research Hypothesis References

H1 Perceived quality of teaching service (PT) | [6] [24]
influences student loyalty (SL).

Hz Perceived quality of teaching service (PT) | [6][13]
influences emotional commitment (EC).

Hs Emotional commitment (EC) influences | [6] [13]
student loyalty (SL).

H4 Service quality (SQ) influences student | [25][26] [27] [28] [29] [30]
satisfaction (SS). [31][15][7]

H5 Student satisfaction (SS) influences student | [25][26] [27] [28] [29] [30]
loyalty (SL). [7]119]123]

Ho6 Reputation and image of university (RI) | [25][28][9][23][7]
influences student loyalty (SL).

H7 Service quality (SQ) influences student | [28][32]
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4 Research Methodology

This research is an empirical study using a quantitative research process. The re-
searcher has investigated and analysed relevant research documents from international
academic databases such as SciDirect, IEEE, Emerald and Eric. The causal structural
equation model that relates to the loyalty of students in higher education is synthe-
sized and is used to determine the hypotheses of each route between causal and latent
variables. Then, the researcher has developed an instrument for questioning the sam-
ple group which has been evaluated by 5 experts using measurement in an item con-
tent validity index (I-CVI) which consists of 4 levels as follows: Level 1 means ‘not
relevant’, Level 2 means ‘somewhat relevant’, Level 3 means ‘quite relevant’, and
Level 4 means ‘absolutely relevant’.

The content validity [34] was then evaluated by the number of experts who deter-
mined the content consistency to be at level 3 and level 4 only and divided by the total
number of experts. The instrument was then evaluated overall using the content valid-
ity index of the instrument with an average approach (S-CVI/Ave). This was the
average of the precision index of the instrument, measured by applying the content
validity index (I-CVI) of each item to the sum and dividing it by the total number of
questions. It was found that the item content validity index (I-CV1) obtained from the
experts was more than 0.8 with regard to all items, while the content validity index of
the instrument with an average approach (S-CV1 / Ave) was 0.96. It can be concluded
that the experts agree that the questionnaire created by the researcher is accurate and
can be used for further data collection.

In this research, the population consists of 400 Year 3 and Year 4 undergraduate
students, and Master’s degree and Doctoral degree students. The data was collected
using the developed questionnaires with questions that consisted of observation varia-
bles. The questionnaire used a 7-point Likert-type scale consisting of “Strongly
Agree”, "Agree", "Somewhat Agree”, "Neutral”, "Somewhat Disagree”," Disagree"
and "Strongly Disagree”. The collected data can be analysed in terms of the reliability
of the questionnaire using internal consistency methods by considering the
Cronbach’s Alpha Coefficient which proved to be greater than 0.6. This is in the
applicable criteria (see Table 2).

Table 2. Reliability statistics for each variable

Variables Number of Observed | Cronbach’s Alpha Corrected item
Variables Coefficient Total Correlation

Perceived quality of 9 .948 .682 to .847
teaching service

Emotional commitment 4 .886 .718 t0 .786
Service quality 12 .796 .139 to .660
Student satisfaction 4 .880 .712t0 .773
Reputation and image 4 .885 72110 .786

of university

Student loyalty 4 .819 .736 to0 .786
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The Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of Sphericity were used to de-
termine the suitability of the collected data in order to conduct confirmatory factor
analysis (CFA). The KMO in this study was more than .80 and indicated that the data
situation was good for factor analysis. The Bartlett’s Test of Sphericity significance
level was equal to .00 which is below 0.05. Consequently, it is not an identity matrix

(see Table 3).
Table 3. KMO and Bartlett’s test
Number of Kaiser- Bartlett’s Test of Sphericity
Variables Observed Meyer-Olkin .

Variables (KMO) Chi-Square df P
Perceived quality of 9 .880 4249.348 36 .000
teaching service
Emotional 4 834 873.306 6 .000
commitment
Service quality 12 .823 2062.440 66 .000
Student satisfaction 4 835 825.605 6 000
Reputation and image 4 834 867.010 6 .000
of university
Student loyalty 4 .805 530.873 6 .000

The data was then considered in order to examine the construct validity using con-
firmatory factor analysis between the observed variables and the individual latent
variables. There is confirmation that any observed variable is an element of the latent
variable, and cutting the observed by considering the index of the model improvement
(Modification Indices: MI) (see Table 4).

Table 4. Construct validity

Number of | Remaining Chi-
Variables Observed Observed Square af | p CMIN/DF | GFI | RMSEA
Variables Variables
Perceived quality 9 4 5.70 2 | .06 2.85 .99 .07
of teaching
service
Emotional 4 4 5.09 2| .08 2.55 .99 .06
commitment
Service quality 12 5 4.72 5 | .45 94 99 .00
Student 4 4 2.24 2|33 1.12 .99 .02
satisfaction
Reputation and 4 4 4.87 2 | .09 244 99 .06
image of
university
Student loyalty 4 4 .89 2 | .64 45 .99 .00
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From each factor that has passed the criteria, we will enter the structural equation
analysis to assess whether the synthesized model is consistent with the empirical data
by using the maximum likelihood estimation method and considering the Chi-Square
test, Goodness of Fit: GFI, Relative Chi-Square (CMID / DF), and the Root Mean
Square Error of Approximation: RMSEA.

5 Results and Discussion

The analysis of the consistency of the sample data with the structural equation
model found that the p-value of Chi-square equals .001. Given that it is less than .05,
it did not pass the index criteria for determining the structural equation model con-
sistency. In addition to considering the p-value of the Chi-square statistics, other sta-
tistical values related to structural equation models can be considered, such as the
relative Chi-square (CMIN / DF), the Goodness of Fit Index (GFI) and the Root Mean
Square Error of Approximation: RMSEA etc. [36]. The relative chi-square value
(CMIN / DF) is equal to 1.299, GFI is equal to .938, the TLI value is .985, CFl is
equal to .987, RMSEA is equal to .027, which indicates that every index passes the
criteria for consideration. Therefore, it can be concluded that the structural equation
model that is made up of important factors related to Thai higher education students’
loyalty is in harmony with the empirical data (see Table 5).

whiond 1

Fig. 2. The causal structural equations modeling that affects
student loyalty in higher education
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Table 5. Model fit summary

Criteria Statistics Results

p-value of Chi-square>0.05 .001 Not pass
CMIN/DF<3 1.299 Pass
GFI>0.90 .938 Pass
TLI>0.90 985 Pass
CFI1>0.90 .987 Pass
NFI=0.90 .946 Pass
RMSEA<0.08 .027 Pass

Table 6. Standardized overall direct, indirect, and total effects

Consequences
Antecedents EC SS SL
DE IE TE DE IE TE DE IE TE
PT 27** - 27%* - .004%% | .004** | 19%* | .09%* | 28**
EC - - - - - - 24x* - 24%*
SQ - .004%* | .004** | .26%* - 26%% | 31%F | 09%F | 40%*
SS - - - - - - 22%* - 22%*
RI - L02%% | 02%* - .01%* O1%% | 28%% | 4%k | 32%*
R? .38 .54 42

** p<.01, DE: Direct effect, IE: Indirect effect, TE: Total effect

The results indicate that important factors that are related to Thai higher education
students’ loyalty include: perceived quality of teaching service (PT), emotional com-
mitment (EC), service quality (SQ), student satisfaction (SS), reputation and image of
university (RI). A total of seven hypotheses were supported. The perceived quality of
teaching service influences the higher education students’ loyalty and is an influential
factor that affects the emotional commitment of students. This is in accordance with
the study results of [6]. The perceived quality of service (service quality) influences
Thai student’s loyalty both directly and indirectly, and the service quality also affects
student satisfaction. This is in accordance with the study results of [25]. The reputa-
tion and image of the university is factor that has a positive influence on Thai higher
education students’ loyalty and is in accordance with the study results of [7]. The
results of this study can be applied to decision making for use with regard to Student
Relationship Management (SRM) for use in academic institutions or universities.
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Abstract

This paper presents the conceptual framework, value chain model and the system architecture of intelligent student
relationship management based on cognitive technology with conversational agent for enhancing student’s loyalty
in higher education. The purposes were to synthesize the conceptual framework and apply it to develop the value
chain model and the system architecture of intelligent student relationship management based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education and assess the developed
value chain model and system architecture. The questionnaire was employed as the instrument to assess and certify
the value chain model and the system architecture by the experts. The 5 point-Likert scale was used to identify the
level of agreement of the value chain model and system architecture certification assessment. The instrument was
verified by five experts using content validity index (CVI). After that, the value chain model and the system
architecture were verified based on the consensus assessments of seventeen experts using mean, standard deviation
(S.D.), median, interquartile range and quartile deviation. The results revealed that the experts had a consensus on
the value chain model developed based on the conceptual framework (Mean = 4.89, S.D. = 0.27, Median = 5,
Interquartile Range: I.R. = 0.00, Quartile Deviation: Q.D. = 0.00). They also had a consensus to approve the system
architecture developed based on the value chain model (Mean = 4.70, S.D. = 0.55, Median = 5, Interquartile Range:
I.R. = 1.00, Quartile Deviation: Q.D. = 0.50).

Keywords: Intelligent Student Relationship Management, Conversational Agent, Cognitive Technology, Student’s
Loyalty.

1. Introduction

At present, public and private educational institutions have started to drive student relationship management to
maintain the student retention rate until graduation. It is because students are the best indicator of the quality of
educational management, especially in higher education institutions where graduates are the products that play a
role in the development of the country. Student relationship management (SRM) is the application of the customer
relationship management (CRM) strategy to suit the specific context of student relationship management (Lubov
Lechtchinskaia, 2012) by building and maintaining relationships between students and institutions, or students’
loyalty. This is the issue that educational institutions at all levels should be aware of and prioritize, especially in
the era of competition with knowledge and intelligent technology, which is different from the previous era which
only competed with knowledge. Therefore, digital transformation and digital convergence are needed in various
services of higher education institutions to create valuable experiences, including academic, professional and
service experiences for students such as analyzing personal data for learning adaptation and providing valuable
services, or recognizing and listening to voices or conversations between students and higher education institutions
through digital storage. The implementation of the student relationship management system requires a highly
efficient information management system because educational institutions have a large amount of information
generated from teaching, research, administration, and student services. This information should be transmitted
smoothly and efficiently to various departments (Maican, C., & Lixandroiu, R., 2016). Therefore, it is imperative
that the academic records and relevant digital contents be carefully managed (Shah Jahan Miah & Ahmad Zam



Hariro Samsudin, 2017; Orawan wongkaewpotong & Thanyarat prasatsakulchai, 2011) to avoid data overlap in
the student relationship management. Student relationship is a new issue that educational institutions are starting
to pay attention to. It also challenges in the field of education. However, it has been found that educational
institutions still lack clear guidelines for student relationship management and face problems in managing the
information used in the student relationship management system effectively.

Therefore, this paper proposes the way to increase the capacity of intelligent student relationship management
based on cognnitive technology with conversational agent, consisting of the concepts of intelligent student
relationship management (i-SRM), conversational agent and intelligent information management (1IM). The
conversational user interface (CUI) is employed to enable students to access information, and services of higher
education institutions conveniently and efficiently by considering two factors of user perception based on the
technology acceptance model (TAM), which are perceived of ease of use and perceived of usefulness (Adams, D.
A; Nelson, R. R.; Todd, P. A., 1992). The conversational user interface (CUI), known as “Chatbot™, is now widely
used through smartphones and web applications. The outstanding feature of Chatbot is the direct response through
text messages, voice, or images from users. There is the conversation agent to understand the users’ intent and
perform the services requested by the users. Higher education institutions provide academic services and other
services to a lot of university students, resulting in a large amount of data and documents. Consequently, it is
needed to have the intelligent information management (11M) system that helps to manage large amounts of data
and documents intelligently (John Mancini, 2014; John Mancini, 2017) and to seamlessly connect to the
conversational agent for providing services to students in higher education efficiently. For this reason, the
researchers conducted a study to synthesize the conceptual framework and develop the value chain model and the
system architecture of intelligent student relationship management based on cognitive technology with
conversational agent for enhancing student’s loyalty in higher education with the aim to be the guideline for
increasing the capacity of intelligent student relationship management in higher education. It will be applied in
higher education institutions or as part of the development of various service systems and information systems of
higher education institutions. The intelligent student relationship management system will result in students’
satisfaction and loyalty and reduce the risk of dropping out of university.

2. Purpose

1) To synthesize the conceptual framework of intelligent student relationship management based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education.

2) To develop the value chain model of intelligent student relationship management based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education based on the
synthesized conceptual framework.

3) Toassess and certify the value chain model of intelligent student relationship management based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education.

4) To develop the system architecture of intelligent student relationship management based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education based on the
developed value chain model.

5) Toassess and certify the system architecture of intelligent student relationship management based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education.

3. Literature Review
3.1 Student Relationship Management: SRM

Student relationship management (SRM) is an application of the customer relationship management (CRM)
strategy to suit the specific context of student relationship management. The definitions of student relationship
management are defined as follows.

(M. B. Piedade and M. Y. Santos, 2018) defined the definition of student relationship management as a process
that uses students’ information to maintain relationships with educational institutions. There also is a process of
tracking students’ activities and academic paths. (Vuli¢ M., Labus A., Despotovi¢-Zraki¢ M., 2014) defined the
definition of student relationship management as a business system that maintains the relationship between
students and the university. The key factors making the student relationship management system successful are the
quality of services and the students’ satisfaction. (Lechtchinskaia, L., Friedrich, I. and Breitner, H. M., 2012) stated
that “student relationship management is an application of the customer relationship management (CRM) strategy
to fit the specific context of student relationship management, including the activities that build and maintain
relationships between students and educational institutions.” (B. Radenkovic, M. Despotovic-Zrakic, Z.
Bogdanovic, A. Labus, and M. Milutinovic, 2013) stated that “student relationship management is the care and
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management of relationships with students in the student life cycle. It is important to gather information for the
adjustment of education and service management systems to be consistent with each student.”

From the aforementioned definitions, it can be concluded that student relationship management is the application
of the customer relationship management (CRM) strategy to suit the educational context. The goal is to build and
maintain the relationship between students and educational institutions, which will lead to students’ loyalty.
However, building students’ loyalty is not an easy task, and takes time. Therefore, student relationship management
should focus on creating students’ satisfaction in various fields, especially in terms of teaching and learning quality
as well as providing various learning materials and services to students in a timely manner. This will result in
students’ satisfaction and loyalty and reduce the risk of dropping out of university.

At present, the concept of intelligent technology has been proposed for student relationship management to make
changes and increase the efficiency of student services according to the characteristics and behaviors of each
student, such as offering learning resources, providing student services and automatic suggestions to provide
support and assistance in a timely manner, offering places for professional experience practice that are aligned
with the competency of each student. This will directly cause students to have satisfaction and loyalty to
educational institutions. It can be done by applying intelligent technology with student relationship management,
which is called intelligent student relationship management (i-SRM).

Figure 1. Intelligent Student Relationship Management Model: i-SRM
(Nutthapat Kaewrattanapat and Panita Wannapiroon, 2018)

3.2 Intelligent Information System: IIM

The Association for Information and Image Management (AllM), which is the central agency to determine the
direction of the development of technology document management industry, has defined the definition of
enterprise content management (ECM) as strategies, methods and tools that are used to capture, manage and store
the documents and preserve the content and transfer the content according to the organizational process (Maican,
C., & Lixandroiu, R., 2016) . This process requires appropriate hardware and software technology to effectively
achieve the goal of managing large amounts of corporate content in the electronic form (Alalwan, J. A., Weistroffer,
H. R., 2013; Tyrviinen, P., Paivérinta, T., Salminen, A., & livari, J.,2006). In June 2017, the AIIM replaced the
term ECM with IIM. The term 1IM stands for “Intelligent Information Management”. IIM differs greatly from
traditional ECM. The scope of IIM includes managing both data and content in the organization and supporting
the connection of various current and future intelligent systems effectively (John Mancini, 2017).

Intelligent information management (1IM) refers to the change in the concept of information management from



separating the data and content of the organization to managing both data and content of the organization together
(John Mancini, 2014). Since the enterprise content management (ECM) separates data and document content, the
analysis and processing are unsupported. So, ECM is beneficial to the organization only in data storage. It is
difficult for the organization to manage and report summary data in making important decisions. Therefore, the
intelligent information management (11M) bridges this gap by integrating stored or linked information and content
for the benefit of joint analysis, inspection and operation with humans and machines or robots. It also allows other
software systems to access the digital resources of the organization, resulting in highly efficient collaboration. The
intelligent information management (I11M) relies on various intelligent technologies that support data digital
content and organizational processes such as cloud computing (Rodmunkong, T., Wannapiroon, P., & Nilsook, P.,
2014), artificial intelligence (Al), machine learning, semantic technology to intelligently extract and classify data
and documents and blockchain technology to secure and reduce the risk of storing data in one central location. The
core competence of intelligent information management (I1M) proposed by the Association for Information and
Image Management (AIIM) is published in a document, titled “THE NEXT WAVE: Moving from ECM to
Intelligent Information Management” as shown in Figure 2.
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Figure 2. Key Intelligent Information Management capabilities (John Mancini, 2017)

3.3 Enhancement of the capacity of student relationship management with intelligent information management
and conversation agent

The current management of student-educational institution relationships is in an era, known as Digital Darwinism,
referring to the phenomenon in which technologies and social behaviors are evolving faster than any businesses
can naturally adapt (Jacques Bughin, 2017). Educational institutions are also included. Therefore, educational
institutions should have digital transformation. The digital transformation of educational institutions is required to
change the thinking process to integrate all educational work processes with the digital convergence so that
educational institutions can adapt to move forward and reduce the risks that may arise and in order to sustainably
increase the competitiveness in the education industry both in the present and in the future. Consequently,
enhancing the capacity of student relationship management with intelligent information management must be
considered and developed in the near future. This capacity is important for educational institutions in using
information, content, and documents to analyze and improve the operation and service quality of educational
institutions for promoting student’s loyalty (Lerbin R. Aritonang R., 2014). Students’ loyalty comprises the
following key factors: perceived quality of teaching service, emotional commitment, or a positive sense of
affiliation with the educational institution, perceived service quality, student satisfaction, and reputation and image
of the university.

Intelligent student relationship management (i-SRM) is a system that focuses primarily on maintaining student
relationships and loyalty, so it relis on advanced competencies of intelligent information management. The
intelligent student relationship management (i-SRM) with intelligent information management represents the
convergence between the intelligent student relationship management (i-SRM) component model and the
intelligent information management (1IM) core competency. This convergence creates efficiency in information
and content management of educational institutions that can be utilized in accordance with the guidelines of student
relationship management. Educational institutions can choose the components in the model and determine the
process independently based on their context, budget, and goals.
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The application of the components in the model will be an important capacity for the educational institutions that
need to develop an intelligent student relationship management system, particularly for providing students with an
intelligent conversational agent system that can always respond to student service work with high efficiency in
order to provide students with convenient and efficient access to information and services of higher education
institutions. Two factors of user perception based on the technology acceptance model (TAM), which are perceived
of ease of use and perceived of usefulness, must be considered (Adams, D. A; Nelson, R. R.; Todd, P. A.). The
conversational user interface (CUI), known as “Chatbot”, is now widely used through smartphones and web
applications. The outstanding feature of Chatbot is the direct response through text messages or voice or images
from users. There is a conversation agent to understand the users’ intent and perform the services requested by the
users. Higher education institutions provide academic services and other services to a lot of university students,
resulting in a large amount of data and documents. Therefore, the intelligent information management (11M) system
is needed for managing large amounts of data and documents intelligently (John Mancini, 2014; John Mancini,
2017) and seamlessly connecting to the conversational agent for providing services to students in higher education
efficiently. Providing services with intelligent technology that has already taken advantage of good information
management will result in students’ satisfaction and emotional commitment and reputation and image of academic
institution, which will lead to students’ loyalty (Nutthapat Kaewrattanapat, Panita Wannapiroon, Pallop
Piriyasurawong and Prachyanun Nilsook, 2019), a valuable aspect of educational institutions.

4. Research Methodology
4.1Phasel: The Synthesis of Conceptual Framework and Student Relationship Management Value Chain Model

The researchers studied research articles related to student relationship management at the higher education level,
smart technology, conversational agent technology, data and document management and higher education students’
loyalty to synthesize the conceptual framework of intelligent student relationship management based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education. The value chain model
of intelligent student relationship management based on cognitive technology was then developed with
conversational agent for enhancing student’s loyalty in higher education from the synthesized conceptual
framework. The value chain model certification assessment was developed, and the content validity index (CVI)
was measured by five experts.

The instrument was then evaluated overall using the content validity index of the instrument with an average
approach (S-CVI/Ave). This was the average of the precision index of the instrument, measured by applying the
content validity index (I-CV1) of each item to the sum and dividing it by the total number of questions. The content
validity was then evaluated by the number of experts who determined the content consistency to be at level 3
(Quite relevant) and level 4 (Absolute relevant) only and divided by the total number of experts. The 5 point-Likert
scale (5 = Strongly agree, 4 = Agree, 3 = Neutral, 2 = Disagree and 1 = Strongly disagree) was employed to identify
the level of agreement of the value chain model.

The instrument was then evaluated overall using the content validity index of the instrument with an average
approach (SCVI/Ave). This was the average of the precision index of the instrument, measured by applying the
content validity index (I-CVI) of each item to the sum and dividing it by the total number of questions. It was
found that the item content validity index obtained from the experts was more than 0.8 regarding all items, while
the content validity index of the instrument with an average approach was 0.99. It can be concluded that the experts
agree that the questionnaire created by the researcher is accurate and can be used for further data collection.

After that, the value chain model and the value chain model certification assessment were verified based on the
consensus assessments of seventeen experts using statistical analysis, including mean, standard deviation (S.D.),
median, interquartile range (I.R.) and quartile deviation (Q.D.). The consensus was interpreted as presented in
Tablel.

Table 1. Statistics and definition of consensus in key studies.

Statistics Definition of Consensus Reference
Mean
4.50-5.00 Strongly agree Best, J. W., 1981
3.50-4.49 Agree
2.50-3.49 Neutral

1.50 - 2.49 Disagree




Statistics Definition of Consensus Reference
1.00-1.49 Strongly disagree
Median
>4.00 High Level of Important Ab Latif R, Dahlan A, Ab Mulud
<3.50 Low Level of Important Z, Mat Nor MZ., 2017
Standard Deviation: S.D.
0.00 - 1.00 High Consensus Johannes I. F. Henning & Henry
1.01-1.49 Moderate Consensus Jordaan., 2016
1.50 - 2.00 Low Consensus
>2.00 Without Consensus
Interquartile Range: LR.
0.00-1.00 High Consensus Saedah Siraj, & Azdalila Ali.,
1.01-1.99 Moderate Consensus 2008
>2.00 Without Consensus
Quartile Deviation: Q.D.
0.00 - 0.50 High Consensus Soon Fook Fong, Pei Eng Ch’ng,
0.51-1.00 Moderate Consensus Fei Ping Por., 2013
>1.00 Without Consensus

4.2 Phase2: The Development of System Architecture

The value chain model of intelligent student relationship management based on cognitive technology with
conversational agent for enhancing student’s loyalty in higher education that was developed and certified by the
experts was adopted to develop the system architecture of intelligent student relationship management based on
cognitive technology with conversational agent for enhancing student’s loyalty in higher education. Afterwards,
the system architecture certification assessment was developed, and the content validity index (CVI) was measured
by five experts. The 5 point-Likert scale was employed to identify the level of agreement of the system architecture
certification. After that, the system architecture and the system architecture certification assessment were certified
based on the consensus assessments by seventeen experts using statistical analysis, namely mean, standard
deviation (S.D.), median, interquartile range (I.R.) and quartile deviation (Q.D.). The consensus was interpreted
as presented in Tablel.

5. Research Result

5.1 The research results of Phasel: The synthesis of conceptual framework and student relationship management
value chain model

Based on the study of the research articles related to student relationship management at the higher education level,
smart technology, conversational agent technology, data and document management and higher education students’
loyalty to synthesize the conceptual framework of intelligent student relationship management based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education, the synthesis results can
be presented in Figure 3.
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Figure 3. The Conceptual Framework of Intelligent Student Relationship Management based on Cognitive
Technology with Conversational Agent for Enhancing Students’ Loyalty in Higher Education

According to the conceptual framework, the value chain model of intelligent student relationship management
based on cognitive technology with conversational agent was developed for enhancing student’s loyalty in higher
education as shown in Figure 4.
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Figure 4. The Value Chain Model of Intelligent Student Relationship Management based on Cognitive
Technology with Conversational Agent for Enhancing Students’ Loyalty in Higher Education
(SRM Value Chain)

Figure 4. shows the value chain model of intelligent student relationship management based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education. The SRM value chain
consisted of 1) primary value activities, which was student relationship management (SRM), consisting of strategic
SRM operational SRM,  analytical SRM, and collaborative SRM; 2) support value activities, including
conversational user interface (CUI) and cognitive technology (CT), consisting of conversational agent and
intelligent information management (11IM) and 3) competitive advantage which was higher education students’



loyalty, comprising perceived quality of teaching services and service quality to achieve students’ satisfaction
and emotional commitment and reputation and image of academic institution. This value chain model of student
relationship management was assessed and certified by seventeen experts through the consensus. The results of
the value chain model certification assessment are shown in Table 2.

Table 2. The results of the value chain model certification assessment.

Quartiles Consensus
Indicators Mean  S.D. L.R. Q.D.
Q1  Median Q3 Reached
Student Relationship Management: SRM
Strategic SRM
1. SRM Vision 4,94 0.24 5 5 5 0.00 0.00 High
2. SRM Strategy 4.82 0.39 5 5 5 0.00 0.00 High
3. Student Life Cycle 4.82 0.39 5 5 5 0.00 0.00 High
4. SRM Metric 4.88 0.33 5 5 5 0.00 0.00 High
5. Student Retention 4.88 0.33 5 5 5 0.00 0.00 High
Summary 4.87 0.34 5 5 5 0.00 0.00 High
Operational SRM
6. Student Services — 5.00 0.00 5 5 5 0.00 0.00 High
Teaching Services
7. Student Services — 5.00 0.00 5 5 5 0.00 0.00 High
Supporting Services
Summary 5.00 0.00 5 5 5 0.00 0.00 High
Analytical SRM
8. Student Identify 488 0.33 5 0.00 0.00 High
9. Student Differentiate 4.76 0.44 5 0.00 0.00 High
10. Student Portfolio 4.94 0.24 5 0.00 0.00 High
Analysis
11. Valued Student 4.76 0.44 5 5 5 0.00 0.00 High
Experience
Summary 4.79 0.44 5 5 5 0.00 0.0 High
Collaborative SRM
12.Value  Proposition 4.82 0.39 4 5 5 1.00 0.50 High
Development
13.Network 4.65 0.61 5 5 5 0.00 0.00 High
Development
Summary 4.74 0.50 5 5 5 0.00 0.00 High
Conversational User Interface
14.Conversational User 5.00 0.00 5 5 5 0.00 0.00 High
Interface
Cognitive Technology
15.Conversational 4.94 0.24 5 5 5 0.00 0.00 High

Agent: CA
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Quartiles

. Consensus
Indicators Mean  S.D. I.R. Q.D.

Q1  Median Q3 Reached
16.Intelligent 4.88 0.33 5 5 5 0.00 0.00 High
Information
Management
Summary 4.91 0.29 5 5 5 0.00 0.00 High
Students’ Loyalty
17.Perceived Quality of 5.00 0.00 5 5 5 0.00 0.00 High
Teaching Service
18.Emotional 4.88 0.33 5 5 5 0.00 0.00 High
Commitment
19. Service Quality 5.00 0.00 5 5 5 0.00 0.00 High
20. Student Satisfaction 4.94 0.24 5 5 5 0.00 0.00 High
21. Reputation and 4.88 0.33 5 5 5 0.00 0.00 High
Image of University
Summary 4.94 0.18 5 5 5 0.00 0.00 High
Summary 4.89 0.27 5 5 5 0.00 0.00 High

Table 2 shows that the experts certified all components of the developed value chain model of intelligent student
relationship management based on cognitive technology with  conversational agent for enhancing student’s
loyalty in higher education. The overall mean was 4.89, which was greater than 4.51, and the means of all
components were greater than 4.51.  This indicated that the experts strongly agreed on all components presented
in the SRM value chain model. The overall standard deviation (S.D.) was 0.27, which was in the range of 0.00 -
1.00. Also, the standard deviation of all components was in the range of 0.00 - 1.00. This revealed that the experts
had a high consensus. The overall median was 5, which was greater than 4, and the median of all components was
greater than 4. This indicated that it was considered a high level of importance by the experts. The overall
interquartile range (I.R.) was 0.00, and the interquartile range (I.R.) of all components as in the range of 0.00 -
1.00. This pointed out that the experts had a high consensus. In addition, the overall quartile deviation (Q.D.) was
0.00, and the quartile deviation (Q.D.) of all components was in the range of 0.00 - 0.50. This revealed that the
experts had a high consensus. It can be concluded that seventeen experts certified the conceptual framework of
intelligent student relations management based on cognitive technology with conversational agent for enhancing
student’s loyalty in higher education.

5.2 The research results of Phase2: The development of system architecture based on student relationship
management value chain model

The conceptual framework that had been assessed by the experts was studied and synthesized for developing the
system architecture of intelligent student relationship management based on cognitive technology with
conversational agent for enhancing student’s loyalty in higher education. The results of the conversational agent
synthesis are presented in Table 3.



Table 3. The results of the conversational agent synthesis.
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Table 3 shows the conversational agent components which were important and part of the system architecture of
intelligent student relationship management based on cognitive technology with conversational agent. The
researchers combined the synthetic conversational agent components with intelligent information management
(11IM) in accordance with the Association for Information and Image Management (AlIM) guidelines (John
Mancini, 2014) in order to develop the system architecture of intelligent student relationship management based
on cognitive technology with conversational agent for enhancing student’s loyalty in higher education as shown

in Figure 5.
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Figure 5. The System Architecture of Intelligent Student Relationship Management based on Cognitive
Technology with Conversational Agent for Enhancing Students” Loyalty in Higher Education
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Figure 5. shows the system architecture of intelligent student relationship management  based on cognitive
technology with conversational agent for enhancing student’s loyalty in higher education. The system architecture
comprised 4 components as follows

5.2.1Component 1: Conversational user interface (CUI)

Conversational user interface (CUI) is where users can chat with conversational agents. The conversational user
interface looks like an application or web application. It is designed in the form of a balloon message where one
side is the user utterance, and the other side is the response utterance. The conversational user interface may be
self-developed or integrated with conversational agents such as LINE Application, Facebook Messenger.

5.2.2 Component 2: Cognitive technology.
Cognitive Technology, consisting of two important components as follows

Component 2.1: Conversational agent is the part of understanding the user’s intent, consisting of the following
components. 1) Natural language processing (NLP) is the processing of text, sound or images from the user. It is
also an important process in analyzing language from users, such as word segmentation, stop word removing, or
word tagging. 2) Natural language understanding (NLU) is important in understanding the user’s intent. The
ontology is used to compare different but synonymous words, such as “Hello” and “Hi” or “Yes” and “OK”. 3)
Entity extraction is the extraction of important information from the user utterance. The developers need to define
a format so that the conversational agent can learn the training phrases and be able to extract important information
accurately. 4) SRM dialog management adds, removes, improves, and maintains a dialogue structure for student
relationship management. 5) SRM dialog mart is the source for storing conversational agent dialogs. 6) Intents and
context matching is where the conversational agent decides to perform one task based on the understanding of the
user’s intent of the conversational agent.

Component 2.2: Intelligent information management (I11M) is information and document management of higher
education institutions and various services designated by higher education institutions consisting of the following
components. 1) Academic information management is a system for importing or updating information of higher
education institutions so that students or conversational agent users will automatically receive the latest updates.
2) SRM module matching is connected to intents and context matching, where conversational agents work to meet
students’ needs through a module for student relationship management. 3) Information retrieval engine is used for
searching or retrieving information or documents that the user has the right to. 4) Utterance generator is used for
generating dialogs back to students or users based on the requested service. 5) Academic resources are resources
for storing files and databases of higher education institutions for providing personal information such as portfolio,
academic results, history of borrowing resources in the library, course registration history, appointments with
instructors or booking services provided by higher education institutions.

5.2.3Component 3: Web Service

Web services are important in connecting and exchanging information and services with external agencies. The
objective is to co-create valuable services for students such as linking with the employment offices, allowing
students or graduates to inquire about employment positions or suggesting or offering job positions to students or
graduates through analysis of data obtained from student academic databases. The developed system architecture
was evaluated and certified by seventeen experts based on consensus. The assessment results are shown in Table
4.

Table 4. The results of the system architecture certification assessment.

Quartiles Consensus
Indicators Mean S.D. L.R. Q.D.
Q1 Median Q3 Reached
Conversational User Interface
1.Messaging application 4.94 0.24 5 5 5 0.00 0.00 High
2.Integration with 4.82 0.39 5 5 5 0.00 0.00 High

Conversational Agent
Summary 4.88 0.33 5 5 5 0.00 0.00 High




Quartiles

. Consensus
Indicators Mean S.D. I.R. Q.D.
Q1  Median Q3 Reached
Conversational Agent
3.Natural Language Processing: 4.76 0.44 5 5 5 0.00 0.00 High
NLP
4.Natural Language 471 0.59 5 5 5 0.00 0.00 High
Understanding: NLU
5.Entity Extraction 471 0.59 5 5 5 0.00 0.00 High
6. Intents and Context Matching 4.76 0.56 5 5 5 0.00 0.00 High
7.SRM Dialog Management 4.59 0.80 5 5 5 0.00 0.00 High
8.SRM Dialog Mart 471 0.59 5 5 5 0.00 0.00 High
9.Agent Communication via 4,59 0.62 4 5 5 1.00 0.50 High
Web Hook
Summary 4.69 0.59 5 5 5 0.00 0.00 High
Intelligent Information Management: IIM
10.Academic Information 4.71 0.59 5 5 5 0.00 0.00 High
Management
11.SRM Module Matching 4.59 0.51 4 5 5 1.00 0.50 High
12.Information Retrieval Engine 4.76 0.44 5 5 5 0.00 0.00 High
13.Utterance Generator 453 0.62 4 5 5 1.00 0.50 High
14.Academic Resources 4.59 0.62 4 5 5 1.00 0.50 High
15. Partner Collaboration based 471 0.59 5 5 5 0.00 0.00 High
on Services-Oriented
Architecture: SOA via Web
Services Technology
Summary 4.65 0.56 4 5 5 1.00 0.50 High
Summary 4.70 0.55 4 5 5 1.00 0.50 High

Table 4 shows that the experts certified every component of the developed system architecture. The overall mean
was 4.70, which was greater than 4.51, and the mean of all components was greater than 4.51. This indicated that
the experts strongly agreed on all components presented in the system architecture. The overall standard deviation
was 0.55, which was in the range of 0.00 - 1.00, and the standard deviation of all components was in the range of
0.00 - 1.00. This pointed out that the experts had a high consensus. The overall median was 5, which was higher
than 4, and the median of all components was greater than 4. This indicated that the experts rated it at a high level
of importance. The overall interquartile range was 1.00, and the interquartile range of all components was in the
range of 0.00 - 1.00, which meant that the experts had a high consensus. The overall quartile deviation was 0.50,
and the quartile deviation of all was in the range of 0.00 - 0.50. This pointed out that the experts had a high
consensus. Therefore, it can be concluded that seventeen experts certified the system architecture developed based
on the value chain model of intelligent student relations management based on cognitive technology with
conversational agent for enhancing student’s loyalty in higher education.

6. Conclusion and Discussion

The conceptual framework was synthesized for the development of the value chain model and the system
architecture of intelligent student relationship management based on cognitive technology with conversational
agent for enhancing student’s loyalty in higher education. ~ The assessment of the developed value chain model
and system architecture was certified by seventeen experts using the value chain model and system architecture
certification assessment with a 5-point Likert scale of level of agreement. The results revealed that the experts had
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a consensus on the value chain model and system architecture developed based on the conceptual framework,
including the concepts of student relationship management, conversational user interface, cognitive technology,
conversational agent, and intelligent information management. The developed value chain model and system
architecture represent the capacity and important future directions of educational institutions seeking to develop
an intelligent student relationship management system. This capacity is important in enabling educational
institutions to provide students with a range of services through conversational agents that can work with intelligent
information management. Valuable conversational data can also be used to analyze and improve the operations of
higher education institutions, leading to students’ perceived quality of teaching services and service quality,
resulting in students’ satisfaction, emotional commitment and reputation and image of academic institution. These
will finally lead to students’ loyalty, which is an important aspect of educational institutions in terms of both quality
of education and maintaining student retention rates. In addition, educational institutions at all levels should be
concerned with and give importance to building and maintaining long-term relationships with students, especially
in the era of competition with knowledge and intelligent technology. which is different from the previous era that
only competed with knowledge. Therefore, digital transformation and digital convergence are needed in various
services of higher education institutions to create valuable experiences, including academic, professional and
service experiences for students such as analyzing personal data for learning adaptation and providing valuable
services, or recognizing and listening to voices or conversations between students and higher education institutions
through digital storage. These are part of the participation in the development of higher education institutions,
resulting in a cycle of quality education development that affects the stability of educational institutions in terms
of budget, quality of teaching and learning and student and staff retention rates, leading to the sustainable
development of the country.
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Abstract
This article presents an intelligent student relationship management model (i-SRM) that result from the
synthesis of four customer relationship management models as IDIC Model, CRM Value Chain, The Gartner’s
Competency Model: Eight Building Blocks of CRM and DEAR Model. The model has been adapted to the
context of student relationship management, and integrate intelligent technologies such as data
warehousing, conversational user interface (CUI), multi-agent system, machine learning and web services
technology. The model can be applied to the context of each institution and student will gain experience
from the intelligent student relationship management system as well as the satisfaction of teaching, learning,
living in education and student loyalty. When graduated, the graduates still have the feeling of commitment
and would like to participate in the development of institutions, resulting in a cycle of quality education
development that affects the stability of the institution budget, quality of instruction and student retention

rates that leads to sustainable development of the country.
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