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E
Abstract

In crisis era, that makes students continuously decrease. The important way
that helps solve the problem is to have an excellent consulting system. This research
aims 1) to study the dataset and knowledge base of the Thai artificial intelligence
chatbot (TAICB) for supporting academic consultancy for tertiary students, 2) to
develop the TAICB for supporting academic consultancy for tertiary students, and 3)
to assess the performance of TAICB for supporting academic consultancy for tertiary
students. This research was classified into three steps 1) gathering data from 54
advisors, students, and education evaluation directors of Phetchabun rajabhat university
and Phitsanulok university for developing the dataset and knowledge base of the TAICB.
2) developing the TAICB consists of the relationship database, ontology knowledge
base, natural language processing concept and web interface to connect with the
TAICB, and 3) evaluating the performance of TAICB. This research found that the
artificial intelligence chatbot has accuracy in predicting the conversation answers by K-
NN (K=3 and K=5) 100%, searching knowledge from ontology has accuracy 93.6% and
users satisfied to the TAICB at a high level.

Keywords: Thai artificial intelligence chatbot, Academic consultancy, Tertiary students
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with students.
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Figure 1 Flowchart of the artificial intelligence chatbot development
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Table 1 Example data of conversation between advisors and students (Conversation

owner T is advisor and S is student)

. Conversation
Conversation word Cut word Sentiment
owner

Greeting (From all 11 messages)

atannzdn@nw (Hello.) a¥ad (Hello), Az (yes), T Neutral
Unfinw (student)

adanniu/ey (Hello.) a¥ad (Hello), A3U (yes), S Neutral
Az (yes)

Encouragement (From all 2 messages)
wilatisura (Wish success.) w1lagae (wish success), T Positive (75%)
urAY (yes),

g9 Az ( Keep fighting.) ¢ (fight), 9, Az (yes) T Positive (75%)

45 7 e ‘.1'
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“

Table 1 Example data of conversation between advisors and students (Conversation

owner T is advisor and S is student) (Cont.)

Conversation .
Conversation word Cut word Sentiment
owner

Asking the problem (From all 17 messages)
maSeufiusndueglsthene mM33ou (study), Fikusn T Neutral
(How was your study last semester?)  (last semester), {Ju (was),

ati19l5U19 (How), Ag (yes)

Anduanu Barely) uden (Barely), A3 (yes) S Neutral
flenAvag usdn finelmes A (i), & (difficult), ez S Negative (60%)
(It’s difficult but I quite can do it.) (yes), A3 (teacher), uf

(but), i (it), we, w1 (can),

Az (yes)
Solving problem (From all 13 messages)
aunlingduuzievlstheny 2870 (want), T (offer), T Positive (66.7%)
(What do you want for suggestion?) A3 (teacher), , 438 (help),

wuzil (suggestion), ovls

(what), 11, Az (yes)

spnlihsuuzinsduiudindedle eun (want), W (offer), S Negative (66.7%)
umsinwly Wlandifingm Feutne  4ae (help), uuztin

woluneuilre (suggestion), MIANTUTIn

(Way of life when | graduated.) (Way of life), sawle

(when), 3 ( graduated),
n3@nW ( study), U (go),
Tu (in), Tan (word), #
(that), & (have), Ingm
(critical), Aoudng (rather),
wel (badly), lu (in), meuil

(now), Az (yes)

Han1sasNguANNFITmImnemeesulnlad lumsuugthmaeu/Avnsun

o o v [ [ a .
Unfnuvisianuaenadefuunaunu i 2 (Figure 2)
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Figure 2 Ontology semantic knowledge base in study and academic recommendation

NN 2 (Figure 2) g1uAnugiisnnumuneg YszneusisTnunanudsnuay
& ' v & v o o o v v o v a vy
vianua 18 Tvua uiadu 3 sedudu aseunqunnsliduunirfiaenadestud ey iiatnle
nnunausErIesinuinwniuindnwudiesniu 5 naudes liud 1) UseiRdnisoy
-l JJ a - -“ ¢ U v ] a v
WAEHANTIITEU 2) Weans1edvnTeu 3) Awdiinsuuuy 4) seifeunisfnwivesminends
wag 5) amunisaiiieduludy
2. wamainudnuentygrussivinnlnoieaiuayunsiiuinmivinms
dmsuinAnwsedugaufnw aunsaagunamsvanusesndiy 4 du fail
2.1 wamsdndenmauvun iedumatanutinandy (P) vesuiazdoniny
duNUIIN Dataset  UNAUNUIYBIBITENUSnwLarin@nw Tnelddanesiia Markrov
. . & [ a ' '
assumption (Fosler-Lussier, 1998) uariaanvYoAUEUNUINGAY p >= A1 Threshold (0.6)

P ) ° 1% v o &
weu Pattern TUldUselovilunisviunedeninuneundu §ad
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Table 2 Finding the example of conversation’s pattern

Student’s
Student’s
Conversation Advisor’s conversation Probability (P) Conversation
conversation
category conversation (use for Threshold = 0.6 pattern
for training
finding P)
Asking the MSISHUNIY fondzag (t's  daudeandy T 1* udea.....
problem unduegals difficult.), fiwe (Barely) (Barely), (Barely)
Uny wAs (I quite <start>
(How was your  cando it), i Afulyes), i 1*
study last nnaeaiuag \un(Barely),
semester?) (Very good), <stop>, AU 0.5
(Msi3ou msiFouiiky (ves)
(study), s WAL AVG 0.83
11 (in last (The past S ” M
. NENAYAJ n (i), 0.67* N....A3
semester), \{Uu  studies were *
, (It’s difficult.) <start> (It... teacher)
(was), 9814ls good,
. gn 0.33
UM (How), Ay teacher.), .
_— = (difficult), n
(yes)) ADUVLINTAY
P (it)
Asuunflal _
- Ay (yes), &N 0.33
pnauiuly
. (difficult)
AU (Itis a
A3 0.33
little difficult, N )
(teacher), Ay
but not too
_ (yes)
poor.),21R8n
o <stop>, A3 0.67*
AU (Barely)
« ] i (teacher)
NenAvAg us
AVG 0.47

71 fimelmey
(It’s difficult
but | quite can
do it.)

INA1T199 2 (Table 2) @1u1501n Pattern  vesunaunuiieluviiuie

YOANUABUNAU 2 UNAUNUT B ToA1N “Buden...” danadsnnuuivsduwingu 0.83

srannsaudenin la 9 wufin sxduegiuunaumniidu-Bnaewislusousoly

warlddanesviu K-NN lumstinnissuuntennuldneunisaunun
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Vel Iuleiun APl wes API for Thai mein Sentiment vastoaulineauves

=

tnAnwiuazudnuen iefuiaiuidnvesdaununludidonanudi “Guden” “fonng”
“Aliiennag” Weth Sentiment anadradlunudnvay (Feature) Samifu Feature Miasnaduain

nsdndanIw 3ntuliingusieg1te1ansdivinwlinaiadineu Anasuuasyituiedae

IS =) ¥

8ano37iu K-NN ¢ Table 3 &3 K-NN (ludane3fiumsSeuivilidudou uaviivsedvsnmdmiu

[ 1Y

mssmundeyauaznsiuiing lag KAN szAwuszeznlne3 giiuuugadna (Sun et al, 2009)

19

el d.
PYEFUNITN 1

D)= Vo1 - )+ (2 — @2)* + -+ (0, — g% (1)

Table 3 Dataset for training conversation’s pattern by K-NN

Feature

@ Wdun f Tai #n a3 Sentiment Label
(Barely) (Barely)  (it) (not)  (difficult) (teacher)

1 1 Neutral g9 Az (fighting)
1 1 1 Positive Weuaney (very
good)
1 1 1 Negative é‘] Az (fighting)

1NAN549 3 (Table 3) yatoya (Dataset) dvdtgiunaunsiinasusie

K-NN iivevimnedermmneundu endegrautu diengmudn “nsiseufinunnduetindlsdneng”

tnfnwimeuin “Aenag...” winvenazyiinisvinnede KNN wagmeunduuisnludadn
«X -

g Ay

23 wamsdsinddnylu Patten uvaunun luASieAumAN B waumnely

soulnlad lnglutuneuilfideldniw spargl  Tun1sAaideya@emumune wWudetu

Tupmongkol & Pilabutr (2016) 1191 Spargl Tumsidniislaseasns ROF veseaulnlad Tums

fuAuteyalsmmneveimviesdienine Falduansiduarnanisdufuseulvlad il
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Table 4 Spargl command and result of ontology searching for response message

from the Al Chat bot

Advisor/Al chat bot’s Student’s conversation Sparql command Result of ontology
conversation searching
madey, W, Ju, A e, A3 SELECT  ?keyword  ?knowledgel  -Node=Grade, Course
og1alsvng, Ay (It's difficult, teacher.) ?knowledge2 - The Al chatbot will
(How was your study last {?knowledgel rdfs: sub class of set question about
semester?) ?keyword. grade and course in
?knowledge?2 rdfs: domain which the student
?keyword. encounter problems.

FILTER(?keyword=node:N15158u ||

?keyword=node:1381)}

v '

q9, Ay SELECT Node = emoji

(Keep fighting) {?keyword ?emoji - The Al chat bot
?keyword node:send_emoji 7emoji will send
FILTER(?keyword=node:a:‘] )} encouraging emoji.

24  yniusuutzdsormunsund UM sEsELLY JSON snendaunsussanana
(Backend) e Flask framework @uiiulausialu Python Aldlunisideusaseninsdmuinde
Uifudunisinnsdoya (Mitpitak & Nanthajirapong, 2019) dsludumeut] Web Ul vesudmuen
wihmsnensiadeyaunaunu uazmmiideumneildfusuanseddneudlddnni 3
(Figure 3)

Figure 3 Web Ul of Al chatbot
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3. wan1susziliulseaniamlunisnaudiniy wazussiliuanufianelaglyse

3

winuevitgygyrUseivg

§I3evinsnageulsgansaimadugndeslunisituisfmnaunisaunuives
wimueniiiannde KN Tngldinedia 5-folds cross validation fugadieya 1 100 ems
wazAmgnaBsLarasuiulumsduAuauinnesulvlad Insnmuaunaunuivewindnu,
F1u9u 5 fomm udrfniliudnuenmouunaunun 9ntduvhnsyssidulssansniwdag
msinsanfneuvednueviitantoenu i wauiinsylsinssfuanuauleviooguen

YBULYANTTAUNU WANLAGINNS197 5-6 (Table 5-6)

Table 5 Al chatbot performance testing on K-NN

K-NN
Folded process
K=3 K=5 K=7 K=9
1 100.0% 100.0% 100.0% 98.0%
2 100.0% 100.0% 98.0% 98.0%
3 100.0% 100.0% 98.0% 97.5%
4 100.0% 100.0% 95.0% 97.5%
5 100.0% 100.0% 95.0% 95.0%
Accuracy total 100.0% 100.0% 97.2% 97.2%

ANAN5 N 5 (Table 5) WinUaNAINITOVIUIEAINBUNITAUNUIAILSANDSTN
K-NN leiusiugnunniian windu 100% 1 K=3 uaz 5

Table 6 Performance Assessment result in response message of Al chatbot

Result of semantic searching

number of Number of Number of
words in words in words which is
List of test interested interested responded but it
domain which domain which is is out of
is responded not responded domain.
(A) ®) ©
1. a¥afrzAg (Hello teacher) (a¥ad, Av) 2 0 0
2. USnwidesnsiFouasu (Consult the students ‘s studying) 3 0 0
mamsiFou, 33, Ay)
3. doapusinunAiuag (The examination is very difficult.) 3 1 0
@, Az, Blud) * 5183
(Course)
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Table 6 Performance Assessment result in response message of Al chatbot (Cont.)

List of test Result of semantic searching
number of Number of Number of
words in words in words which is
interested interested responded but it
domain which domain which is is out of
is responded not responded domain.
(A B8) ©
a. frsilmyirTendaias (Now I'm very nervous) 4 1 0
@, Ay, Blu3, maiSen) »* ety
(Problem at
home)
5. ¥9UAMIAgAL/ATY (Thank you teacher.) 3 0 0

Az, viw9, BlI)

Sum 15 2 0
Mean 3 0.4 0
Precision = A/A+C) x 100 88.2%
Recall = A/(A+B) x 100 100%
F-measure = 2x (PrecisionxRecall)/ (Precision+Recall) 93.6%

9NA15°9% 6 (Table 6) agulédn uinuevmeuaunsatureuwnaiuauls

lngdlen F-measure Wiy 93.6%
a = < a ¢ - o v

wamsusiliunuiaonelaugauentyyussAvinwilveieatuayunsli
ASnwivnsdmivindnunsedugaudnu lunmsay eglusydunin ®=4.06, S.0.=0.68)

a 2 oy vee YY) [ < v '
warannsnssslssaunglinanelagean 3 Suduusn Taun 1) mssenuuundnvenldaudie
aglusziuanniign (X=4.52, $.0.=0.76) 2) gruanuivesudmuenlvideyaidulsslend aglu
WAUNN (X=4.21, S.D.=0.55) uaz 3) rerourateanuindenls ogluseiuunn (X=4.18,
5D0.=0.67) uazUsziauiiflifienelosingn Ao armiSlumsneufmanuvesuinuen ogluseduinn
(X=3.67, 5.D0.=0.72)

afuTENA

ydeyailifinaeuudnuevieendu 3 dw i fwinme Aligade wasduuih
TunsufiteymdunisiSeu Hudu uwarMsAsNgIUANLITINNLEveLdauenaATaUAqN
mslifuustihfidenadesfumddgiainlfnnunaununssminseanséivinuniuindne
wiseenidiu 5 naues louA 1) UseTRinGeuuasanisidou 2) WomseinGeu 3) Avdim
Auuuy 4) seidsunsfinyresumiveds wa 5) anumsaifiiintuludey Fadunumdn

v

vomslimUInvnindnwisedudSygrns Aaguaszddgly ¢ du ldun 1) dudems 2)
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AuUMIUTUR 3) Aunsifannyednan way 4) Frumshianssuvestnfnw desnsldszuu
N sgruanuTInnumneuuTEIUIaN1sg Ut ya Beduwus ieseg1ai enagdae vl
I3 a a v oA vala a [ o a
winveniivsz@viamlunisAufuninuindauiertestuluideinnumnglunisneuns
aunundinistirnuilunieniu lnveeulnladezdaslunsdnnsiassairevesdoyadilais
JUuuulpsa$eldd wardedenlosgrudeyaiinsyareeglunarsunassmaudiiouims
dnnshlawussulnlagliundades Yaeldudnueniiauseuiundstu vadvuideves
Altinok  (2018) leiuszgnaldoaulvladluszuumsdanisunaunuidmiumssuinisuas
M3 Faazdrglinsaunundulauuesulnled fdnenmiidlunisuenuezuiunvesys
HARAuTILarANTINIZYRIR WY Toleuiid A1nden uasuiduees Bhalotia & Bisen
(2018) WU wwIAAEANUMINY FrTwTansanuaderdsiuluyslenaununls Tunsdld
° = a = U = v a v a

AL Q1 waz Q2 et daiediu lngasdendeyaninzuuumiudenndedluininumng
v v o w oy ' & v o v a o
NUTBANNUNIIGIGN %38 >= fin Threshold iudernuneundu uaznmsldinafingaduiten

& X av & va @ a a o a4 v X =]
JUsuuvesuvauvu ilusnddeildinsiausedviamvesudnueniiadratu 3 A1 fe
' P .. ' 1 o 1 [ a
ANAIUNBINT (Precision = 88.2%), AANULIIUET (Recall= 100%) wazANsIAUSEANTA MW
(F-Measure = 93.6%) Fwiv 3 f1 go deduieusdldiudmveniiadratuiuiiussansnmgs
donpaeauNAdyves Netsuwan (2015) Anwi3os mssuuninnwndangqusueginssy
saulatmemadanisviiniiosdeni lngldinuszdvinmvsanuusiandae 3 A1 Ae
. a | ' | W av & °
Precision, Recall way F-Measure MifiAnganinfouas 80 1uiu uazlumsisediinisviune
v v v a a a a ¢ o a { & v 1
TaANUABUNTUMELIAR K-NN 1inUsz@nsnmdina 81 K-NN [udanesfiufidenldinszidnle
18 MaGeugnlidudou wavilvsydvBnmdmiunmssuundoyauazms¥using (Sun et al,
2009) K-NN - gminlglumsvimnesauiunalnuesntensssusd Hussain et al (2020) Tdwamn
° v a YY) a v o ° ) °

winvenvihunelsalasldnwsssueni swusaneIiunsiseuveunses dmsunisdiuun
aosUszam ldun duliinisdindulauay K-NN JeuszanSnmanugniodunisyiuedae KN

vuuinuan v 93.6%

d3Unamsidy
[ a ¢ < o Yo o a [V Y)
winuendgyyruszivgnmineiieaduayumsiidusnedvinisdmiuindnm
Y v o v LY ' ' o e
swavgauAnw ldvihnismsnunugadeyasegeveinsaunuiseminernnseivine uay
tnfinw iediignisiinaeulina ieadesgrumindidannumnediseeulnlad Tuns
o | @ d v Q/ o Q’.’I s
wuzthnisSeu/Annsundndnuifiauaeandestuunauwun ndsaniuimuiuiauon
a d L ¥ o < “a ° o L% @

UygruszivinuineifeatuayunislidiuinvinnisdmivinAnu sy fugaudnen

anwnsedagunanmsWanwuseenilu 4 dauldun 1) dunsdatomuaunun iedmim
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Amuezidu (P) vesusazdoAuaunun 990 Dataset UNAUNUIYEI871915E AU N LAY

unfinu Taeli8ane3iiu Markrov assumption uavidentemnuauwuiisien p >= 1 Threshold
(0.6) viterh Pattern WliUsElemilumsvhunedeamumeundu 2) dumssavuna Class fmoy
vosdonnulineunisaununlu Dataset tiefinaou warlédane3fiu KN Tunisfinanssiuun
fomnulimeunisaunun 3) duntsdsddrdylu Pattem umaunun lWASiRedumALg
Wamnumineluselnlad Tnglutuneudfisuldniw Sparql Tumsiideyalrnumung
war 4) dwnsuszutaname Flask framework Fadulausiilu Python Aldlumisideusie
sewinsdndnsedlitudumsinnisteya Tasluduneutd web Ul vesudauonezsinnis
nemsiadeyauvaun uazanufiBenmmuneildsuinuanina/neugld fsarnnisvadey
Uszdnsnmilneivuaunaunuivenindnw $1usu 5 deau udrRuiliudauenasuun
aunun ndwinisysufiudssavianie o sundineuveudaveniuaniesnuring
Frunufiinss/inssifumiuaulavieeguontouiuanisaunin Sdlinadndindauiie wmss

(Precision = 88.2%) AmIuusiuen (Recall= 100%) LaynsIAUSEAVEAIN (F-Measure = 93.6%)

a a

naRNIIUUIZN A
- ) ) ¢ ° oo o &
VOVBUNTEAUUNIINY N T UA Y Lwysysainlalinlontalunisinanuided sause
nauseg eI M infnwn amiviveimseeniamesuaramivineluladansaumea
a a o @ € o
wazn1sdedns AuyInemansuazinalulad UMM VAQINYTYTAl 9191587U3Nwn
Unfnwn arvivuneluladansaume auginermansuazmalulad umIngdeivglan

o

uazggaemsinedvimisuazaunsilouresiidewmineds Mlideyadilulsslon
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