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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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LﬁE)migamiu’ﬂ‘i’ﬂu‘ifiﬁ'ﬂqmmiﬁEJumiaaumr]?jﬂ%u (Ministry of Information and Communication,
2011) ﬁ’aﬁ?umﬂ%u%muawLmufjfyfywﬂﬁzﬁwﬁmmlwUﬁ]ga'm'lﬁmhaamﬂmmﬁwéfulﬁ
wsuem (Chatbot) AeTusunsunoufinefudianis Agnitamtusilifiunuinly
NIRDUNAUNITAUNUINEAIDNYILUUEALULRANIY Messaging Application Lallounslanau
YOIAUDI ¢ ¥30019L38N918 9 11 TUIWNTURBUNSUDALULR ?z’im,amﬁﬁﬂﬁﬁﬂﬂﬂizqﬂm“l%
11318 U Nookhong & Kaewrattanapat (2017) léWaiunszuusmudfiietiomdeouarls
ﬁwﬂ?mw%ﬁmﬁ’u%’a;ﬂawﬁwmé’a wisoanilu 4 ngu lawn n1sfinwn Aldane Jeymdausa
wazdlymdu 9 wasfieusaifiuusyaninmussszuulidusnundnlul® ssuuldsuniswaun
sUnuvretIukeUndintuniuiiofio uagld THSplitb  dmsunsdadinwilve saufuwaia
Dictionary-Based Approach wagnan1susuiiuuseansnmszuueglusedud way Vilegas et al.
(2020) thiauesnsléityanuseAvdilessyumudsuaziinneideyavestnbeu eduun
PuANNRBINs waztlugnmsdndulalunmsinuuazdaasunssouivemeasindoundasau
Feanilnonssuilvedmsnumanessuuiifiaruswumansfineuddaefudonnsuszanana
lnglaneszuudan1siieus (LMS: Leaming Management System) lagldaiuanunsaves Al
wag NLP lumsidnunaunuwestdnibey uasufduiusneuianusgagnisuasiningas
nndgminsuiseaulafiasiamnudnventyyszivimwilneiieatuayuns
TofUsnwinnsdmiuindnunsefugaudinu tetielunsdaiu Siesed uazaeudiaia
Fauuzumindnussdugaufing satinisiienesianuin ileadrsdnouuagaunun
funzauivanmialauaversusivesindnw seutanssuizduniodeiivaefunsu
Py wagnevaussmslidunwuidn@nuilimnaniuil yona uazamsaliduugiii
agluveuwnAuaulavesinfnuildegiuviasa
/ANTUNITIVY

v
=

mAfeadel WumsiTedeudiRms (Action research) il maneflaguJamiisty
wazimAnssulasmsUiuaasuas Sauusunoumsdidunueendu 3 furou deil

fupoudl 1 msfnwgndoyauasgruanuivesudnuenilyyivszivinlne
weatiuayumslrduinyinmsdmivindnuszdugaudnu Taevhmsiiususudeya
fup1a3EfUTnwaIvTivineinsaenfiomes wazavivinaluladansaumenaznns
doans anginermansuazinalulad umInerdesvfginesysel uazenassnuinm
a1vivinaluladansauna auguInissshakazn1sUeyd uninerdefivalan lnegduiden
wuuEaNgTUissouduiivinyvesindnuduli 2 war 3 Tuadvidindm S

6 AU WaztinAnwTuln 2 uay 3 913U 46 AU LileTIuTINYRTeYa lunsihulnasuluing
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nsaunuiveindnuen lneaseunqulaezasnnisaunuiluiideiinnig Alwdidsle
msaouaa uasiupihnsulagmyemsFeu/Avims $1uau 150 18ns ndufusius
Poyanienansterimualuleinnmsuasaunelou angsnnensieivnnisuasaunzleoy
YosapsmTIeNde $1uu 2 Au senguiteswildrundeyalutuneutl S 54 ey

fumeud 2 matmuudnuendyaussivgawlnefeatvayunislisuinm

InsdmsunAnwseiugauAng aunsauansluneunsALluL A i 1 (Figure 1)

D .

* Use the API for Thai for finding the sentiment in

Cut conversation word by pythainlp lbrary. conversation of student and advisor/Al chatbot.

v

Calculate the conversation word’s probability
Predict the response message by K-NN .
in dataset by Markrov assumption technique.
‘ Send the keywords in conversation message for

Select conversation word at P>= Threshold searching the semantic knowledge in ontology.

(0.6) and store each word in feature structure *

to train it on K-NN.

Encode and decode both conversation message

‘ and semantic knowledge by JSON for chatbot

Set answer class of conversation word in dataset web (front end side).

and using K-NN for classifying response message

' v
with students.
D
&

Figure 1 Flowchart of the artificial intelligence chatbot development

o
o o

91NN 1 (Figure 1) TURBUNISYINNUTBILTAUDN FLISUAIUANTTARTDANLELNUN

dieranAaaaudzduiiedSiguwuudeauaunuidiemaia Markov 201Uy

nsdenguuuuiidAmanuueziduninnit/induen Threshold (0.6) wadegadeyalunis

a ay =

Anaouudauen tevhuedenunoundusesaneiiu KNN uazdsddgluamideyad
dulueeulnladifionsundunisaunn Tnenisindeseninsdiulssinanauagmiinaeudnuon
214 JOSN iummsgulumsuaniUdeudeya

Funoudl 3 msﬂizLﬁuﬂizﬁw%mwmaat,l,%muamﬂzyzymizﬁwﬁmwﬂmLﬁaaﬁuauu

sl neinnsdmsuindneszavaanfne laenisuszifiudssansamuteenidu
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2 di fie 1) MsUsufiulsz@nsnmlunmsmaumaueswdnuen lnenismatanugnaesiy
msvhuederunaundu funideilldinaa 5-fold cross validation lunisutsyadoya
AUt unauveunaia Markov (Threshold >=0.6)/ uaslsinanarmauiseudesudn
U 100 5795 iauﬂy’qﬁmmﬂﬁwmﬁa:&aﬁﬂaauLLaxiaaﬂamaaﬂué’mw 70:30 setiar e
gadeyalunisasidlunaiiudanesiin KNN seuag 100/5 = 20 518n15 wiadudeyalinaeu
AU 14 9I8M13 uazdeyaneaou 91U 6 9183 mmfuﬁwmimmm?{Waﬁaaasmmgﬂéfaq
YDINSNAABUIN 5 50U iauﬂy’w‘i’]mimﬂizﬁw%m‘wﬂ’]iﬁué’ummi@qm’lwm&fluaauiwiaﬁ
Tunsidmaunisaunin Taen1smAnnuLiieanss (Precision) AMALLIUEN (Recall) wazAnis
1UTEANTA W (F-Measure) (Manning et al.,, 2009; Goutte & Gaussier, 2005) lay 2) MIUsEiiiu

Anufsnalagldeszuu 31w 54 au lagldrnade uazAdudeiuuinsgiu

NANTIY
msiudumsideuasianudaventiyaussAvgnmn neiieatuayumsliduin
Fmsdmsutinfnuseiugaing aunsaasunantsideTiaenndoiuingussac ol
1. wansfnwigadeyanazgiuanuiveswdnventgyiussivgnivilne
Wieatiuayumslidinyinmsdmiuindnussiugaudn
TnganunsaagUnamsnusuyateyaiegwesmsaumnseinee s e iuinm

waztindinw Wedningnisinaeuluea damnsed 1 (Table 1)

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)

alanrAvinAnw (Hello.) a@¥ad (Hello), Az (yes), T Neutral
indnw (student)

alanasu/ag (Hello.) a@¥ad (Hello), AU (yes), S Neutral
Az (yes)

Encouragement (From all 2 messages)

wbavieuzAy (Wish success.) w@1la%e (wish success), T Positive (75%)
uLAY (yes),
;3"1 Az ( Keep fighting.) a:'(ﬁght), 9, Az (yes) T Positive (75%)
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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)
msSoufinuaduedislsthang 338U (study), Meiuun T Neutral
(How was your study last semester?)  (last semester), 10U (was),

0813l5U74 (How), Ag (yes)

22unAsu (Barely) 1w (Barely), A5U (yes) S Neutral
fennAzag usdn Anolmes fi (it), e (difficult), Az S Negative (60%)
(It’s difficult but I quite can do it.) (yes), ag (teacher), WA

(but), f (it), wa, w3 (can),

Az (yes)
Solving problem (From all 13 messages)
aenligtisnugioglsinng 281 (want), 1 (offer), T Positive (66.7%)
(What do you want for suggestion?) A3 (teachen), , 918 (help),

wuzh (suggestion), azls

(what), 013, g (yes)

spnbsuushmsiidudindedle  een (want), W (offen), S Negative (66.7%)
qumsdnwll lulaniilfings doudna 98 (help), wugi

welumeuiinz (suggestion), NsANUTIn

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

(when), 9u ( graduated),
nsAne (study), TU (go),
Tu (in), Tan (word), 7
(that), i (have), Ingm
(critical), Aoudng (rather),
e (badly), lu (in), Aoull

(now), Az (yes)

HANTATNEINANUNSITIAIvINgageaulnlad Tun1suusinsSeu/Avinisun

o

HnAnwNHAMUEDAARDINUUNAUNUT AINIWA 2 (Figure 2)
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Figure 2 Ontology semantic knowledge base in study and academic recommendation

AT 2 (Figure 2) gruAmdidandnuvnng Ysznoumelnunaiudsnou
wavan 18 iun wiadu 3 sedudu aseuaqunnsliduusihilaonadostumddadadald
NNUNEALNINTEINeNIETUS v AuTinAnwutseenidu 5 naudes Téun 1) UseTRiniFou
waznan1deu 2) demmeiviFeu 3) Audiiduuuy 4) sedsumsfinwvesuminede
uay 5) anumsnifastuludsey

2. wamsiamundaventyauszivinwinedleatvayumsliuinvinms
dmiuindnwsyiugaufinu aunsnasunanisauussenidu 4 da deil

21 wamsdatennuaunul WletwmAauiiaziu (P) vesusazdony
AUNUIAN Dataset  UNAUNUIYBI115ENUInwLaziindnw Tnglddaneiiu Markrov
assumption (Fosler-Lussier, 1998) wagidendemnuaunuiiiiian p >= A1 Threshold (0.6)

o

Wioih Pattern TUldUselesuilunsviunedennumneundu fadl
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Table 2 Finding the example of conversation’s pattern

Conversation

Advisor’s

Student’s

conversation

Student’s

conversation

Probability (P)

Conversation

category conversation (use for Threshold = 0.6 pattern
for training
finding P)
Asking the medoufiiu fendzag (Us  aadeansu Fuden 1* Fuden....
problem snfueehsls difficult.), fine (Barely) (Barely), (Barely)
Jany ey (I quite <start>
(How was your  can do it), i ATulyes), M 1%
study last wnaeAsuag \Ren(Barely),
semester?) (Very good), <stop>, AU 0.5
(GREEEY msFeuiinig (yes)
(study), isu 1AALDINTE AVG 0.83
11 (in last (The past . .
P AYINALAT f (it), 0.67* N...A3
semester), 1 studies were °
, (It’s difficult.) <start> (It....teacher)
(was), 8esls good,
., 8N 0.33
U (How), Ag teacher.), o
L v - (difficult), A
(yes)) ABUY9LINLAY
o (it)
ASuuAnll ‘
- Az (yes), 810 0.33
gnauiuly
o (difficult)
AU (tis a
A3 0.33
little difficult, ° ‘
(teacher), Ay
but not too
o (yes)
poor.),AILauA
. <stop>, A3 0.67*
AU (Barely)
p . . (teacher)
AgINAzAg uA
AVG 0.47

oz ‘
1 fiwelmey
(It’s difficult
but I quite can

doit)

1NH15199 2 (Table 2) @1u15011 Pattern  wasunaunuialuvinune

FoANUABUNSU 2 UNaunul Ao Joadnu “Gudus...” faneduanuinaziduvingu 0.83

v

g y A1 P~ 1 I3 a I a4« | i
ay N.... ﬂg 1ALRALAMUUIRLLTUNINUY 0.47 AIANAITUILWUIN A TUTDI9 (..., )

v
=

avanusadudornu o 9 wnfn ssuedivunaunnididuninaswiivluseusely
2.2 wamsiwmun Class Aweuvestermllineounisaunuily Dataset tieRnaeu

wazlueanasyiu K-NN Tun1siinn1sanwundaninulanaunisaunud
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Qe

=

siUf3d8léin API 193 API for Thai 1A Sentiment vesdaruilfinautas
thdnwazudaven ie¥uinnuidnvesaunuiludiudoniuin “4udva” “fonag”
“Flignnag” ileth Sentiment snarafunaidnuag (Feature) U Feature fia1atuan
nsfadeanu andulfnguiedwerasdivinniiaaiasiney Anaouuazsiunedae
FaneiTiu KNN ¢ Table 3 89 K-NN iudaneifiumsouiilidudou uazivszavsnmdmiu
msduundeyauaznssuiing lne K-NN aguinsseemadasUsgliuuugadn (Sun et al., 2009)

feaun1sT 1

D@ = (1 — a0 + (0 — )2+ + (o — g2 (1)

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

Feature

a2 e f i gIn A3 Sentiment Label

(Barely) (Barely)  (it) (not)  (difficult) (teacher)

1 1 Neutral 535’] Az (fighting)
1 1 1 Positive Beuwnee (very

good)
1 1 1 Negative 49 fig (fighting)

1NAN319% 3 (Table 3) ¥adaya (Dataset) Fzdudgrunaunisinaausie

K-NN dievinedernunaundu endaegnaeu Wenganudt “nmsdeuiriuunduegilstnng”

Unfnwmeud “Aenag....” winvenazyiinsviungdig KNN wazaaundunndnludfiin
l

51 ‘o
GRS
£
°o o w a a A

2.3 wanmsdsmddgylu Pattem unawnu lUASeAumANLBwnuviangly

o

v

soulnlad laglutuneuilgideldniul Spargl  Tun1sfdsdeyaiennumuneg Wk

Y

Tupmongkol & Pilabutr (2016) 14191 Spargl Tun1sitnfislassasne RDF veseaulnlad Tuns

g
v

duAudeyaldmumingvesmsviesieilng Fdlduansduasnansduauseulnlad fsil
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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

conversation

Student’s conversation

Spargl command

Result of ontology

searching

- a <
nsise,  AKuun,  u,
aghalsitng, Ay

(How was your study last

semester?)

P

g, Ae

(Keep fighting)

P
fl, 810, A3
3

(It’s difficult, teacher.)

SELECT  ?keyword  ?knowledgel
?knowledge2

{?knowledgel rdfs: sub class of
?keyword.

?knowledge2 rdfs: domain
?keyword.
FILTER(?keyword=node:n15138 4 ||
?keyword=node:138u)}

SELECT

{?keyword ?emoji

?keyword node:send_emoji 7emoji

FILTER(?keword:nodezéﬂ i

-Node=Grade, Course
- The Al chatbot will
set question about
grade and course in
which the student

encounter problems.

Node = emoji
- The Al chat bot
will send

encouraging emoji.

2.0 PMLUTTULIYE BANNMBUNSUNTUNSUSITEWUU JSON snanndunsuseaaca

(Backend) A1 Flask framework @alulausnalu Python aldlunmsiteuresswineduinge

Hldfudumsdamsdeya (Mitpitak & Nanthajirapong, 2019) Fsluduseuil Web Ul vesudnuemn

iNsnenTiateAUTAUIW warAuSTnuvIneNle Suswanwaddnaugldasnng 3

(Figure 3)

Figure 3 Web Ul of Al chatbot
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3. wan1sUseiludseansaimlunisneudiny uazdseiliuauianelagldse

a ¢

udnuentygusviug

X

AIdevin1snaaeudsEdnsaimanugnaedunisitueAinounIsaunuIves
wdmuemiiiannge KN Tngldinatia 5-folds cross validation fuyadeya d1uu 100 5183
wazAUgNFRarAsUNILlUuMIAUAUATNSIINEaUlnlal TngAvuaunaunuIvesindny
§ruu 5 aau wiRulFuEnvenneuunduYY 9 nturiinsUsEdiudsEansandae
miﬁﬁmwﬁmammLL%muawﬁLLamaaﬂu’I’j’lﬁﬁi’wuauﬁwﬁmiq/vl,ajmaﬁ'ummauiw?aagjuaﬂ

YBUIANTAUNUT NATILARIAIS197 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%

NA13199 5 (Table 5) winuenaunsarinunefIneUNTAUNUNAESaNeS Y

K-NN ”LﬁLL;J'u&Tm*mﬁqm WU 100% 71 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.
()] (8 (@]
1. ﬂi’ﬁaﬁisﬂg (Hello teacher.) (&7af, Ax) 2 0 0
2. U3nwidesnsi3aunsu (Consult the students ‘s studying) 3 0 0
(Han5H3eu, 57837, Ay)
3. *ﬁaaaumnmﬂﬂ%“mg (The examination is very difficult.) 3 1 0
@9, fiz, Bld) ** 578397
(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.
()] (8 (@]
4. ﬂhaﬁmm?mﬁama (Now I’'m very nervous.) 4 1 0
(@9, iz, Bld, nalSew) * 1a0u
(Problem at
home)
5. ypuAuAZAY/ATU (Thank you teacher)) 3 0 0

(Az, U189, BLad)

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%

1NAN5197 6 (Table 6) agulein unvanmaudaunssiurouiwmarmala
IneilAn F-measure WU 93.6%

nansusziiiunufianelaudnuentygyrussivinuineifioatuayunisly
mUSnwinmsdmiuindnuseavaaudny Tunmsiu egluseduiin ®=4.06, S.D.=0.68)
wazannsassssiungldfianelagega 3 Susiuusn Tiua 1) nseenuuundavenldauie
otflusduannilge (X=4.52, 5.0.=0.76) 2) gruanuveadnvenlideyaiiluuselond ogly
sEAUNN (X=4.21, S.D.=0.55) uar 3) MignauaaIeANuAseals agluseduun (X=4.18,
$D.=0.67) uazUsziuiigldfimelarinan Ao anudlumsaeudanuveudnuen aglusefuinn
(X=3.67,5.D0.=0.72)

aiuseHa
v g e < 1 = | Y 1 o W o9 Yo w ° °
Yndeyanldlnaeuutnuenuueendu 3 dx laud Awinme Alinnddla uagAuugiin
Tunmsuddgmsiunisiseu Judu waznisasngiuanufidenunuievewinuanaseungy
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