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ABSTRACT

This research and development aim to develop an educational artificial
intelligence fact-checking system in education to enhance students' righteousness
and digital savvy. The research method is divided into 5 phases: 1) Analysis of the
Educational Artificial Intelligence Fact-Checking System to enhance students'
righteousness and digital savvy, 2) Modeling of the Educational Artificial Intelligence
Fact-Checking System to enhance students' righteousness and digital savvy, 3)
Development of an Educational Artificial Intellisence Fact-Checking System to
enhance students' righteousness and digital savvy, 4) Evaluation of Students'
Righteousness after using the Educational Artificial Intelligence Fact-Checking
System, and 5) Evaluation of Students' Digital Savvy after Using the Educational
Artificial Intelligence Fact-Checking System. The sample in the research was 38
graduate students who were randomly selected in several stages. The results
showed that:

The Educational Artificial Intelligence Fact-Checking System in education to
enhance students' righteousness and digital savvy consists of 6 main components:
1) Disorder Information Type 2) Fact-checking system, 3) Artificial Intelligence, 4)
Educational Data, 5) Righteousness, and 6) Digital Savvy.



An Educational Artificial Intelligence Fact-Checking System in Education to
Enhance Students’ Righteousness and Digital Savvy Model consists of 6
components: 1) Data collection process, 2) Pre-processing process, 3) Claim
detection process, 4) Data search process using data retrieval techniques and
search algorithms, 5) Evidence selection process using knowledge graphs and text-
based data summarization techniques, and 6) Reasoning process and
communicating results to users. Experts assess and certify the suitability at a high
level.

An Educational Artificial Intellicence Fact-Checking System in Education to
Enhance Students’ Righteousness and Digital Savvy was developed based on 6
subsystems: 1) a data collection system, 2) a preprocessing system, 3) a claim
detection system, 4) a data retrieval system and search algorithms, 5) a system for
selecting evidence using knowledge graphs and data summarization techniques
from text, and 6) a system for reasoning and communicating the results to users.
Experts assessed the suitability of the system to be the most optimum (X = 4.68,
S.D = 0.55). It is simple (X = 5.00) and the overall user experience and performance
in the initial review are scored very high.

The evaluation results of the students' righteousness before and after
learning through an educational artificial intelligence fact-checking system revealed
that prior to the intervention, the students' overall righteousness was at a moderate
level (X = 54.53, S.D. = 14.16). After utilizing the system, the average score
increased to a very good level (X = 65.50, S.D. = 9.03). A comparative analysis
indicated that the post-test rishteousness score was significantly higher than the
pre-test score at the .01 statistical level. This demonstrates that an Educational
Artificial Intelligence Fact-Checking System in Education effectively enhanced the
students' righteousness.

The evaluation results of the students' digital savvy before and after learning

through an Educational Artificial Intelligence Fact-Checking System showed that



before using the system, the students' overall digital savvy was at a good level (X
= 54.69, S.D. = 14.30). Following the intervention, the average score improved to a
very good level (X = 64.28, S.D. = 13.19). A comparative analysis demonstrated
that the post-test digital savvy score was significantly higher than the pre-test score
at the .01 statistical level. This indicates that the developed educational artificial
intelligence fact-checking system effectively elevated the students' digital savvy
competencies.

From the results of the two parts, it is pointed out that an Educational
Artificial Intelligence Fact-Checking System in Education to Enhance Students’
Righteousness and Digital Savvy can be used as an effective tool in increasing
technical and ethical knowledge. Increase the potential for the application of skills
according to real situations and the attitude that learners have changed from
having overconfidence before the experiment. Become more aware and cautious in
consuming information and using information.

(Total 414 Pages)
Keywords: Disorder Information Type, Fact-checking system, Artificial Intelligence,
Educational Information, Righteousness, Digital Savvy
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ApulazndnnsTnszwiamanilasimualy wu nsviyg nslumiu wasnisufoaeu
PamMdnFasTsuia

1.7.6 n33nvuRava (Digital Savvy) waneds yanaiidanuguaginuzlunisly
waluladAdvanaznoufinnesossdivszansnm yaradifinruaaisadazanmsalany
wiosionasioundiatunng 1 lnesnsnaesuam fsdarulaludemesnnuuaenads
poulan Msdnmsveya weznislsdodinueaulauifiousslowin q yanafiimudeisy
auATtazannsausuiaalomaluladlng 9 laesnesings wazinazinuauisaly

nsunledymininevesiumaluladlasgisiivsza@nsnmn
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UNNA 2
LNEITHAZIUIVBNNYIVB (Literature Review)

N1539813039 NINAIUITZTUUATINEDUVDL993 90y 1UseAwgN19n15Anyile

1%
LY v C [y

anasuduungg wasnIgiuRdviavesindny yIduladnwienans wasuddeineives

Y

[

TneiisngazLdunnad

2.1 Uizmwmmﬁﬂﬂﬂa“uaﬂ%a;ga (Disorder information type)
2.2 SEUUATIIABUVDLTRTSS (Fact-Checking System)

2.3 ﬂ@iyﬁﬂixaiﬂé (Artificial Intelligence)

2.4 Ypyamsfnw) (Educational Data Type)

2.5 du191975 (Righteousness)

U aa o

2.6 NMIgMIMUAIYIA (Digital Savvy)
2.7 NAdeNNgIves

2.8 agUlendns uazanuidelingIves

2.1 UssiananuiinunfAvasvaya (Disordered Information type)

Uismmmmﬁﬂﬂﬂa%aqﬁaga (Disorder information type) Usznauans

2.1.1 Disinformation \iutszinnvesteyaifinisimeunslnsamuiiiavaonaimiari
Tlaia lnesnagfivmnelunisasnsanudvauniedadouninuaisludsay voya
Ussuamiliinusinglusuuuutesumdaom (fake news) wiaveyafignusuiAsuioatuayy
215¥M14n15440 8993 od9ANT LaN12191299 (Raman et al, 2024) NITUNTNTEIHVDS
disinformation la3unisatuayuainnislamaluladfdvauarladeaiife deinlnveya
annsgnueunslaog eI LaEn e Insannglurasnaifingnisaddy wu n1s
szurnvetlsn COVID-19 dawgnisameniaidiosfidaudaues (Lim, 2023) nsfigay

[ '

anunsaIfeyaINUvaI lueielavilmAnauendruinlunsuenie sEnea

]
=

gnaeduavveyaiiviy disinformation (Musi et al., 2023) n1sfnwiAegafu disinformation
garlmirutennudrdguoinisimuvinyeaun1sgnivivde (media literacy) weliguilae
YayaausaUssiiuauueisvewraeyawazilomilasyu wenaindnisiiaiusy

o w

Yosyflaulaarudsludiny wu Fowavunazunanrosuludeaiivie Adanuddglunis
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as9AuasEningLisatu disinformation wagn1slvaaugunylelunisnsasaeuaiy
Qmﬁuawaﬂﬁgaga (Dame Adjin-Tettey, 2022)

Tngagu disinformation \iuteyafignasstunazmsunslnefianuiiionasnais i
wanszvumen1siuskara I lavesdiny nsiauinurlumsUssduroyauasnsiia
sumasimulnmudeiaduieiudulumanegiutymi

2.1.2 Misinformation tiutszianvesvagaiignmsunslaglufianuilunisvasnans
vieviilmalafia Inegmounsdormeyatuduniuais wlummuduaduaiveyatiuen

lugneemiedaideu foe19ves misinformation 819353089w13AdN1551891UVOY AN L

'
a

QNABIVITONTTUYIVBYANEINITAAINEA F9819LANAINANUUTTIRANTBNITVIALAAUTDYA
neas (Lim, 2023)

____________________________________________________________________________________________

Real news (+/-)

Fake news (-)

Information
(+, i, nm)

Deepfake
Data that has been processed in a way (=, i/u, m/nm)

that conveys (truthful) meaning

Disinformation

Misinformation

(i, m) Visual
and thus holds the power e, 2L (-, u, nm)
False information o -
. m zfm;?uh?tmn using False information
shared by the sender artificial intelligence
. o . shared by the sender

desptte knowmg its truth and deep Iearmng e

Malinformation (e.g., fabricated or technologies i W

(e.g., misleading content)

(i, m) manipulated content) 1o create fake events

(e.g., face swap)
Information that is real B v

but used to inflict harm onto others

1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
to (correctly) inform others 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

TugeRdvaveyagningunsesssndmnuludeaiifeuasunanrlosuooulatns o
NMSUNINTLI8VO misinformation Fududaymiididny Lﬁaamﬂéﬂuﬁmﬂﬁmmaa‘umm
QnAesuesvayaneufiaginisussnely (Lim, 2023) Msfnwiuansluiuiig ausnasd
wwrluslunsursveyafiaenaasstunuieviosafivesnuios dewilv misinformation
#11150un5n52918 1A 081957015 91a¥N2199974 (Dame Adjin-Tettey, 2022) mw{aqyﬁu
misinformation 3amasnsmsRaLTnuzATUNSINITude (media literacy) ilalnauiloa
ToyAAINIILENLEETeNaTignABsINTaNaTlugnaadla (Lim, 2023) uenaintinsiiaiusay
vosdoinatunazunanlesaledoaiifielunisnseaounaziuduanugnaesuasayaii

AMNAIAYTUAITaANITUNINTZAI8Y09 misinformation (Aimeur et al., 2023)
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Tngasu misinformation iduveyaignineunslaglufianuilunsvaonais Fsanunsn
amansznunonsiuswareuilavesdsay mswainerlunisUssiiuroyauagnisd
aurmvesyianlamudsiadudsudulumsanmstudymi

2.1.3 Malinformation tiutszinvuesteyadifianuata ungmitauoniowmeounsly
Snwafifianulunshaerieansemudemelniuyaravionqulanaunils lnetnagd
naAsuulasuiunuionisieuveyaielminnansgnulumsay (Lim, 2023) f1081s
184 malinformation 8195 2mdsn1siEUNTvEYAUFvasyAaslagludiawBusow yFens
thiaueteyafignaedludnuasivinlnisamalafiavioarndeme (Musi et al, 2023)

lugaRdvianvoyaaiusaunsnszatslaeennasmuladeaiifouasunaniosy

)
'3 '

oaulat N1sunsnI¥aIeves malinformation Sadudamiidfa iosanduaunsaasis
anudemonedeideswesyananionsans wazo1aiilugranseunisdanuuas 3alad
JUKSI (Dame Adjin-Tettey, 2022) N15ANH" wanslaisiuan malinformation ﬁ’ﬂqﬂ‘lﬁglﬂu
inseslelumslasfvierhaneauuslunsssfiavienisidies nsdanisiu malinformation 39
posnInsiiarusmnvanesiie saufsnsiaunlovefiouaalunsruaumameuns
voyaf fanuilunisriiane wagnisasieaunsening ludseuii safunansznuaes
malinformation (Lim, 2023) uaﬂmm'fmiéaLa'%umﬂ%{ayjaaéwaﬁﬁaﬁﬁiuLLazmiLmi‘w
avsaruyanafidud sd1Anlunisannisunsnszaneves malinformation (Raman et al.,
2024)

Tngasy malinformation ureyafiiimuaiungniausludnwmzifianulunish

1Y %ﬂﬁ?ﬂ?ﬁﬂﬁﬂmﬁﬂi%%‘tlﬁlauﬂﬂaLLaSﬁﬂﬂmlﬂaﬁJ’]QEULLix‘i mii’]’mmiﬁuﬂ@mﬁmaamimm

suwieannniieiieasdauiiiveyangnaeasilatesssy
2.2 53UUAIVHAUTBLNRRIS (Fact-Checking System)

2.2.1 ANMUNRUNY
izwm'maauﬂmﬁ%%a (fact-checking system) Mg szwﬁgﬂﬁ@uuﬁuﬁaﬁw
’Lunﬁmiaaaaummgﬂﬁ?awaa%auua viounansfignineunsludedinuooulall waruva
A9 ImjLawwzaéwa?jﬂuqﬂﬁﬁﬂmLW%ﬂ'ﬁxm%aﬂﬂnﬂaau LLamJyazgaﬁlaigﬂ@gfaaasmi’mﬁa
i%UULMﬁHﬁﬂﬂﬂ%l‘gmﬂﬁﬂm‘N‘] L“UI‘L! ﬂ']ﬁ%Lﬂ‘iW%ﬁL‘ﬁ@%’W]Nﬂ']‘H? ﬂ’]iﬁ]ﬁ’]‘\]ﬂ@ULL%é\‘iﬁﬂﬂ"UB\‘i
‘Jﬁ]iﬂa u,azmimﬁsmLﬁauﬁ’ugm%ggjamaqsﬁaLﬁ%%ﬂﬁié%’umﬁmmaauu,é”a QUEVRNRITION
iwummaau%Lﬁ%ﬁﬂﬁﬂ%;@ﬁiﬂﬂﬁmﬁzq LAYATINADUYNENTTITANLABIgIRENNS

Wwvnvasy Tngaziinmslwveyasnunasiiiiediols wu Aulwaiddededunisnsiaaey
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voufiania iensinmenangdeanaluavinie uenainiszuumanidiannsnyisln
wlnlafannugnaesemeyaiiiivludedsausoula uazannsodadulaladtulunisd
wurIviamsunsveyatug esndlsimulutagtussuudsdivedin dinasyanuluiing
n3maouToyandniivrlagniweunsliuad tnsluddsdsunumuesyleifauddaly
MInsEIBIIESTaEY fitunsiassuulifeunnnadeuvariaitauat unds
annsalnveyaiignaosnglslunafivnyay Jududsdisuduietsanmaunsnszang
vosmaeyludedsauooulaulusuinndnais (Vo & Lee, n.d-b)

SYUUATIIADUY LT 193¢ (fact-checking systern) g nitausiduing oefladi il
anudrfglunisdanmstuveyafifey Sruauan Tasawizlugadidumesidn uasleden
fide shlnnsmeuwnsveyadullessnniiaennanie nmmnaaeuteifiaaiedid ming
dinszyuazienuezeyaiidufiavioveyaiilignaes iy v1Uasy (fake news) 34019
AsnanszmunodseuLay A datuesUszana Tnewadeileduaisuuy laun Teaug
mmawlmmgy (knowledge graph) 7i51lAs 9519 1o Wikidata5M wazionansi by
sty U vaya9In Wikipedia iaiaduasnsanuuaugilunisnstasureifiaads lns
szuvaIsnsdenveyaiiieanesinnmanuiuazdouleatureisensos (claim) 7
PDIN1INTIIADY T2ufsndng1u (evidence) ignAsnanionansiiiisaves msvuves
syuuilUsgnaunin1sasen s sueeionsas nANTIL LAYTONAIINNTINATILFIT
s Seglvssuuaansarhnsiesgiuasnsiaaeuvaiinniilaossiiszansnm Tng
ly\maan19.58u3 9991A3 89 (machine learing) WaziaTou sauaula (attention
networks) ifigluanansnUszinanateyauazyiinisiadulalnosagnaesuaysaniss Tauans
TdufsanuddyuasUssansnmuosnislennusidlassasdunisamadevteiionisly
yARAYatl (Zhu et al., 2021)

SYUUASI9E0UTBLT939 (fact-checking system) mineds 1a3oeilelunsusziiiy
ATRTIvesvalisnTosiiAnIINyARsAs ALY La tnn1sdles Wnlensal vienideidedy
dsnu Tnsszuuimanifianudidyesnsdslugaiiveyagninsunsuudedenuooulatesns
IS Az Trilvgauansaendeeyalane wiluwasiefufaudsdiay
lnsureyaiilugnaowdedaifou ssuunsraaeuteifiasinenesdanuansoingey uay
ﬂixLﬁusgagamﬂLma'q%agaﬁwmﬂwma TnenslymadanisUszanananiuvisssusd
(Natural Language Processing) L‘ﬁlaﬁjsﬂum‘iizqLLazfﬂJﬂU'ﬁxLm/l“uyaﬁsmiyaﬂﬁ'myaﬂmi
PINERY uBNINLsEULSmesaTadansiuauduTauTesTeyaTiiivansdd 1y ve

139N599ND1LAMUITIVNEIY Y30INTAAMUNLANAIIAY NISHAILNTZUULANT LN
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28 lUNINTIAOUAINLYNABIVOIVOYA UASIANNINTITAANTTUNINTEII8VDIVDY AT
Aavanavedadeuludsauladnaie (Viachos & Riedel, 2014a)

izuu%i?ﬁ]ﬁ@U%@Lﬁ%%ﬂ (fact-checking system) w18 szuUfioanwuuLLiie
PIIIABUAIINYNADIVBIVOYA WTpVaLTEnTosligniiausludeviounastoyania q
TnslawzluuIunvesvoyafidanuddymeaisisay 1wy 9na1vieteyannaninios

Y Y v v (% '

szuuilimunadiewgluglyaiunsawidweyafignasiwazidediols lngludndunead

'
=) a a v

auganznslunisaumveya Snvisdaduiad asdod ddnsnmlunisyasannis
unInsraEvaseyaillignnes warauasuNTeyaiignaes Wedelaludsauiifivaya
wnugludagdu Uimenez, 2017)

izuu%i?ﬁ]ﬁ@ﬂ%&ﬁ%?ﬂ (fact-checking system) #1884 szUUf penwuULLile

YIYLE DY ATIVFOUVOND3IUNITUTAAY 4aITYANNYNABIVDI1IES Ingianzly

¥
P=1

UiunvesunUasuiiunanszngesnrniiludediauseulay ssuuiigayamnoiiesia
U‘iz?m%mw‘lumiﬁwmsuaargmmaau T,mamﬂsgmﬂuiaﬁﬁzyzywisawé (A) iorrglunis
ﬁ’mﬂiaﬂﬂnﬁﬁmmﬁﬂﬁ’iyLLazmﬁmi’JﬁlaauﬁUizﬂamﬁ”ﬁEJWqﬁsﬁ’umwTNmﬁmmﬂwma e
N13N589UN N3ReaILiansasasdeulomy LLazmﬁéﬁ’mﬁu‘LaLﬁmﬁUﬂmugﬂ@Tawaq
Re) I@aﬁmﬂ%ﬂ"wmmﬁaaﬂu:umnLﬁaﬁaaiﬁpgmaaaaummia%mswﬁsﬂnlﬁaémﬁﬁzw
wazdndawniu uanandseuudaiifandunisnsndudaludfiniselvgasaaouann
L%ﬂﬁa%agaﬁLﬁ'wﬂjaqlﬁaamimﬁaLLaxﬁUsz'ﬁw%mW nsluszuuilufieuseannsza
suaargmwaau undeaslnnsnsrvaouewiaasedanuusiugng Iﬂﬂﬂﬁii%ﬁgal,luamﬂ
nsnnTdusaluifidureyaaduayulunisindula Swsmslngnsaaseuansoyauuulud
Iniifianudfyuarnoinisnsnsadouesunaie ssuuisnduniosdefifiauailuns
s{azj”ﬁuszjn‘daaaftuqﬂﬁ%ﬂ’aﬁﬁmsn,l,wéﬂixma{ayjaasiwsam%maxﬂgwmw (Lin et al,,
2022)
SYUURSI9@0UIBLTa954 (fact-checking system) maneds ssuuiilumaluladuas
FWn1sea 9 Lﬁaﬂmﬁummgﬂgaq LLazmmuﬁL%aﬁaﬁuaaﬁgagasdnmsﬁ;ﬁ%éqLsgwm syuuil
21N1INSIAOUTT 99390839 Tnglynisiieszmilen nsUsuifiumasiiunvesun
wagmslieTevauduiussnseyailaduivteyaiidefielnanumasdu 4 wildly
wmedafiszuulenu AomadiansUszanananiwisssunnd (Natural Language Processing)
LLazmiﬁau%uaam%'aa (Machine Learning) Lﬁ'aszhEfluﬂ15@1§waaummgﬂf§awaaﬁn Tnedl

Tupaunan q taun nsnsavaeuveyafinluanyinn wWiesduduiveyatuduviivieniny

Anuiladunianis nsdenunasveyaiiiedves laglumadialu cosine similarity way
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FastText 1A gvvoya nglalinantvvnelnguiieyssiduuiuniagauaenaaes
vosymiiden lnensvinuresssvuiimnedioraeglunsssyrnvasunazduaiy
mmﬁmwm%ﬂﬂuﬁa (media literacy) ’Lﬁﬁ’wj’t%m (Puertas et al., 2023)
izuu&]ﬁﬁ%ﬂ%%&ﬁ%ﬁq (fact-checking system) gﬂLﬂjulﬂﬁﬂﬁiijﬂﬂWi%aL%Sﬂ';aﬂ‘ﬁ'ﬁ
anuagaa3e Tneslaniznszuaunsidenndng1u (Evidence Selection) wazn1sA1ANTIal
AYNADS (Veracity Prediction) d1vsuunasnsduesaiionses wartenuiliieives
szuvarfinnsandstleaunazysyloaluremnnidundngudmsureiiensemiela wind
nsszyndianallidunansesnesnisnents dwivluduneunisidenndngiu seuy
wnoadonussleavdnguimuaiiAeives lusasiidunounisaanisainugnaos szuy
wmeInANIAEgnAseeiiensadaslinsnsusudesnuiuansdisnisnszang
yoamsouiAlusziugeria uananiinszuunsasnveya AMBI FC Ssusznaumens
wasA1n1u97n BoolQ iuraidunsesfitaiay uagnisszyndng1uainuun Wikipedia 7

Y vy v

{Reaves Inefimslgaulumansaaasuiiiellnveinsesiifinunimuasinumannuais
mnsaaouvewinnsiduszuuiisluiousfionsananveyaiifoy umdansiinse
ATIIIELaYALARUIATBTesBIEENTDsieint u SududdAglunataussund
anunsndanistuteyaiiduteulnossdiuszdniam anummelunisdnnistuanaladiv
pesEnIaRasA erainaneuaguedslunwiiensfiansdiuananafy a1
szuumsIApUTLiITIiiUsyAns amismasiilsisdadeomaniifielnannsnlvvoyad
grwesuazidodelaunglvlang1aunase (Glockner et al, n.d)

SHUURTINAOUTBLTATS (fact-checking system) QmiwLauaLﬁuLﬂ%aﬁaéwﬁm’Lums
nogfurasuuazeyaiilugnaes Inslanylugaiiveyagninoinsesasaiwiude
Feauaaulay Feiilnyuilnnrnasilenmagefirlasureyaiilugnaeiediond n1s
n3rvdevvaiinasdaiunumadlunisansededulureyaiiyaulau szuuamaey
TaiaTsainavhruaiussnnsitinnudeorne wi devravuiiiitedes viemnenui
sauunTIRdeuteya Tnefin1sladsnisn q wu MydieTeiuvaseya N1sATIRdey
AugnABsTasvayafignilaus uasnmaiUIsuisuiuteyadilasunisbuduainumasi
doiteln uenvndszuuiifaiimslumalulaglunisvaslunisanaasy wu nislogennuas
Tumsiiasgneyavuelng Wenumveyaiieraduiianiednsdadeu nisiiszuy
n3aeuTeIfinTfiiusrAvEnmannInmsannIsunansz et aoula Tasiamne
Turamiifinisunanszneveseyans1eIngs wu lurmadendmiensszuiaves

15A COVID-19 MflvMansunneionvvilminanuduauuazaunaludiay nsiveyad
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gnaetiaziatialnavyiglnlssrvuansadedulalafvy uaranaudswInn1sgevd
Uaoy wenNUANUEIAYIINTANYILALN1TAT19AUATENINGINEITUN1IATIAEDY
Youiasdludiny lnenisanasulvyaudinurlun1sfniinsizruasn1snsivdeuveyaniy

AuLed agglvaninsauenie sEnIeyafignnatarvayafligneelafg iy n15ase

'
a 1Y

arusanuilaludesinduninaduanauiulniudenalumasdayiurayaoly
owArlaBnAY (Beauvais, 2022)

SYUURTINEDUT8LIR93 ¢ (Fact-checking system) ﬁmmﬁwﬁiyasjwﬁﬁuqﬂﬁéﬂéga
WianTeu1atasy (fake news) unsnszanpegsmdwiudednuooulau seuunsadey
voifteisgnitaunduiionsgiudymi Ineffaguszasandnlunisiusuniugnaeues
voyaiigninsunsludedsau ssuunTnaeueifasiuinazysznaunisennsaassivimunil
n3aeureyarIans Inefinisleiinisinazuazasasouinasoyaiidofola ieln
wulineyaimeunstiuiianugnaesuarludadou vonanddaiunanosunis 4 fign
a%lwa%ul,ﬁasﬁaalumamaaaau%auﬂa s "dosrulukpayi.com" wag "teyit.ore’ Tudsemensn
Fadusesrswesmsasnalnnansadeuiiyauunsvaeyafignaowunaisisayy ogndls
Anuarammeiiszuussaseuvafiarimenndyitoy wu eululindaluesansiivi
MIATIABY LagNTIIARLRTERingAsTUNIITIde vt Teiludeey eoravinln
UseAvBnmvessyutiianas feu mséua’%umigwhﬁu?ia (media literacy) uagn159mun
finwrnsAndiasen (aritical thinking) Jadudsddnlunisasnsdsnuiiansnsousniesvoya
ﬁgﬂ@yaamﬂ%auuaﬁﬁmwamlo; nsfiszuunsiaaeuteiiaaieiiivssdnsnmluifissunvisan
nsunsnszaevessIvany uassanaiulugauianuiuinteunoveyatinueausslude
dapal Faazihlugnisassdenuiifanusuasinisdndulafistuludowns q MAemesty
FinUszariuwazmsilesludenu (Sel, 2022)

SEUUATIIAUTLTIT34 (fact-checking system) visnefisnszurunsfigiauluina
A 0INIATIIADURAE U THILUAYLY NM B3YBVEY AT OV IAN ST LA TU TRk AUyl
yunidunnsnaeuveifivaisfinwmouausine "Imans’ fgniiuneenuaindumesinaves
3 Bsumasvaiardinsanstulagleluaanislug (LLM) Avaslunisasiseyaild
anumannvatekaznaula giauazaedlinuznisindnszuarnisdauiio v
YOYAVINUIAIAN 4 L1 NMsdunTwal MInTndeulsBuaiifis wionisaumameaundy
Tnon1sidennisnseriuasiiasasiivinsauaraHanan sRALIYELNLLAY T aYATIH LAY
la¥uluunas Tu madiaausalunssuiunsilufisunselngauainsouenuezsemng

YoYANNADILALVBYATIHANAINLA WASINIBLETUATIVINYENITAATIININBALAILLYTLA
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Tuaruddnesnisnsaaewveifiaaidlugafiivoymnmnouasinasdininseunsveyaitls
gnABs uenINiszuumsasuvaLfiasivlunudimslenalnivilugaunedlanalunis
p1uuazfinsaveyasssouany Feelvgiauilonialumsdnesisdafuasluiuisdy
nsdnaula dAensassvszaunisainafousidauawazarinsninluleludinaidla
Tnsanzlugafinisnfweyaidudons unnisusnuezveyafignaosnduiuidesiinime
1nnTudes 9 (Tang & Singha, 2024)

SEUUATITADUTBLTATS (fact-checking system) vangfsnszuaumslunisUsziiiu
Armniavesionun Inslamwizosnsddluuiunesnisnsraaeuteyadilugnnos uagyn
Uaoufiuwsnmsuuludeaiifie wazunanrlesusaulondu « ssuuilondeisnig Mdussuy
Tunsnsnasunisensdnsluunanuen tnslundnguiidsaves Fainutangaveyai
undeiie 15U Wikipedia wiatiuluansiagouteifiaaduanznis NIsUINAIULANATS
sETeTTigNAes wagITIUasy NILNTIATIFVIINTIAmEARS LazanuTlamuuiud
ArudAnyluMIngadunIUaoN WMNMIRTIAeY TeiiaTuUUAIAY Henvasiuns
#TI9EBUAINA10 7 wazedslosturaifianssfidnualaiionsiaaeuarugnmos
nsvUIuMstienadureu wardniadumeszuusiludfdlansGousveeiastuguanaia
na3sugidedn sl flyusglesuainisnisdous G9an Aly Bidirectional Gated
Recurrent Units (BiGRUs) etz Embedding from Language Model (ELMo) BV 1A
uiug 19891303293 v919Ua0w TaglunesisninisuenAudnvazaIeaues 150n13
UsvananaamuTidugey sruuaTIaeuTalfinsiinseunguuuanslawy Tnedans
fudnuazaeann Tnefeunainaieaiuniey wu n1sdles §3R9 waranultudia uenani
arummeiinewndaydielsnismssaeuredfieriidunaslaiuy Aeofinemndureunaety
20819181 A1NTIATUNISLERA N1IVADNEIT 13 oNTAT19T LN RasnIAenled
avideneeu Jeuenmiloluannsiiesznuuuney izuumaaaa‘uﬁy@Lﬁ%%qgmws‘mmm
Juiedesiiodrdnlunismegiuveyaiiin Senedsaulunistmiswnimssinuniiiaty
nnfu Tuvaeigeufanledoadifolunisuslnarnundu nswaunszuunsiadey
voufiesieiifiusyavinmisdauddgianntulunisfiuanugnaes wasidunnuaiewes
voyavasignineunsludentsy (D. M. Sharma et al,, 2019a)

izwmaaaausﬂétﬁaﬁa LUU AggChecker (fact-checking system AggChecker) wu
wwdasiiefloanuuuan enmaasunisensdviideinay fhluunasureruvesyavoya

[

Weduius Jngusvasandn Aaalvuulananugnaesvesveay ndnnulusansveya

q

'
‘ =

FIEUTDIBIANT UATUNATUNINIVING Ben1591ENTAINaIalulATUNIRTIIaRU B
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WHIATUFINYRYATIUFIU AgeChecker TUNTNANNAIUTEMINNTUTEUIANANTYITITUYF

(NLP) inaflan155avaya 8ana3nun1sisouvedaiod kagn1sussananauuuaaunuiil

a

UsEANS AN LiawUaN1501NENS A Y5 IUBIRLTURUUABUAIY SQL Aaunsauseiiuiiau

v v &
o a

fuveyadsslugiuveyaliedlius seuulinnsvihnuaangiuiingiaaeunIsazna s8YN15819

Y
& 1

=

anon

Y oYy [

orfananauarinauuziunlununsssduanguveya e lvdeunaninuiid
A15919875 AgeChecker %UizLﬁummgﬂé{awamwsgﬁqﬁmé wnazsrenslaeSaludflag
nsasTnsAuau SOL laennnasiunanUleudisunanisduauifuafiensdnd nszuiunis
dvrsuuanulugnassniuveliaaii raduivgiuagnaeslagluinisnsnaoy
29AUTZNOUNENUEY AggChecker lawn nsaviaeil nsueniesiea mﬁuﬁmigwﬁw'%‘ﬁu
@ugavas SQL query Anuwasidudmiunisass SQL query fidulula LAENAYNSNT
Usgifiu SQL query iflUszansam 9;38mi‘v‘hLvﬁ'awuwaﬂwsgwqﬁméiwgﬂgaq UIDRANAN
LLazi’mLm%uﬁuma%maLLUUIGT@@U?‘{’W%’U@% iiefaausaufussuy AgsChecker Tunnsvae
\iuanuund afievesveyadilaannisani e inanveyafivainvats lassiuuad
AuaLIaluNIIATIABUTeIRR3efifavilay AgeChecker BaeifinanuunTofio vas
voiftaiadsiaariineau welmfulaiglyveyasunindedeunasuiiasistuaings
voyaiduraumanila (o et al, 2018)

SYUURSI9OUVELID954 (fact-checking system) laSuniseenuuuLiiolsz iy
ATARTI0svDYa Tasia oy 9Bl uUIUNTY LTATIMNYTT WaEN5ONANBTBSAIITUTY
ssuumaniiilyasanane (eandvinavesumuassuazreyaiiin deunsvansuntuludea
avfely UssAvsnimaosssuumani 1&156’514@gjﬁummmmmlumﬁaﬁ’wLLuﬂéﬂauuaiwLﬂua%a
3wty undsduey funisdoarsinfivTunesaslanie uenani ssuunsiaaey
voi#ta934 (fact-checking system) Saifuindasdioddalunsregfuveyaiilugnaoslugn
F3vta mensledanasfiuduas asediesuieilyaulane uarledseloranudng ud

Yy v
=3

undefe sruvdvslnmlenuannsowenueranuaisineidale sgnslsfiniuanum
wwaﬁﬁﬂﬁLUﬁ'sJuLLUaﬂagfmaaﬂnm lo;t,ﬂ:us?ﬁammﬁwLﬂuiuﬂﬁﬂ%’w'gqaéww{aLﬁaaﬁgﬂu
pumeluladuaznisineilniugleau ileifiulszansnmlnesmmesaumensnulunis
n319devTaiiaaimely (Dai et al, 2022)

SYUURTI90UVBLIR934 (fact-checking system) laSunsoenuuuL i aUsziiiy
ArmgnmesTasAnateTioglusUuuua T Idsuven winn nszuaunsitaudidny
pg9Bdlunsansmans tnevtaluasdinadidunslagesansiams wu PolitiFact seuuild

ayeneialunsUssiiun1sisunsesngnaemsoll InunsseyndnguveLiaasuay
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asfiaduislfuauaieesonuiiasnsdu Automated Fact-Checking fiaansilan
wilosnnmaunanssneesvnaiwewoyaiiinuudefivarnuaielutagtu Tnglaginng
thinaAlinaNnsUsENaNan1915531YIR (NLP) 13i3ouguaaados (ML) wagn suaninaiug
dienrnaeunsovanslneseludfulelunisesadey dnenmlunisuiuusimansasoy
voifiaaseilmanfeeyalamniusasiung wiufitsnsuuuduiidnlanaiu uaylud
Uszansnn (Guo et al., n.d--a)

SYUUNTIVEDUTBLN 2939 (fact-checking system) finnussasnnanlunisuseiiiy

q
1%

ATmgNReasasaya wisdnanignihiaue nsawiglugaiiveyaausounsnszangla
ppnTIdmnudodinnesula Gornlugmameunsveyaiilignaemieneyaifialane
izuuﬁiﬁwﬂﬁﬂmsﬁau'g@aﬁﬂ (Deep Learning) wazn15dsAn (Word Embedding) laiinns
ihanladierslumsssyaugnaes tnsaseiviveyaiifiuszavs g uveyarung
Elmzy' WU Wikipedia ASEUIUNTSIMI L0932 wUsoendunanstunou (3ua1nnIsi
voyaiiRgvesngiuveya Inglumaianisdavhdsiiuuugaundy (inverted Index) fiwae
IﬁmsgumsgazﬂaﬁﬂﬁyaémmL%’JLLazﬁUw?{m%mW mﬂﬁ?u%ﬁm'ﬁﬂﬁzmawa{azgaLﬁaﬁum
Uszloail i savesfigadudinanifineanisnsavaoy Taglyluina BERT (Bidirectional
Encoder Representations from Transformers) i danuaiuisalunisiwilavs unaes
vennulaf uarludunougamessuvashmslssifiumiugnasswesdnailaglyveyad
laaindunounounufiazdnisdnusziandnatudunuany "atuayw’ (SUPPORTS),
"Jfus" (REFUTES) u3e "vomaluiiase” (NOT ENOUGH INFO) msnsiadeutaiiiasiaiila
isungnelug lyanansowenuszveyadignassainueyaiilugnaedls undmisannis
unsnszneesmeyaTludsesladnaie lnsmuuasruunTadeUTeIinsliinud Ay
ogvidlugafiveyalimadsuilasosnssnsl uasmansadeuanugnaesuasoyaidy
Avdutuitelmgauainsnandseyaiidedeln uazaniansenuainveyafilugnaesudsa
(2019 IEEE Symposium Series on Computational Intelligence (S5Cl), 2019)
isuumwaauﬁmﬁ%%a (fact-checking system) #u1884 izwﬁgﬂﬂ’wmsﬁymﬁa
Uszidiunnugnaesestayaniodnanniignueunslude Tnsiawizlugafivoyaaiuise
unsn3Eanelne19sInENILYem1Ae o wu ledeaiifouasiulenun ssuumaniil
unumddglumsveluglsaunsowenuesreyaiignassinveyafiianaraviedadeu
szuunsandevvaiianiainaglymaiianis q 1wy n13feveya (document retrieval) n13
\ienvang U (evidence selection) LLazmimﬂmsajmeﬂgaq (veracity prediction) lng

299nveyan ey WU voyaveyaeinug (metadata) Lagnanguiiiedives Favaeln
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¥

mmsmhzLﬁummgﬂgawaqﬁménﬁééwﬁﬂazﬁw%mw uenaniissuumaniifading
funeasameosueilanedefumeamaiilndnantugninoglumnayla Tne
nsaTufiesueitauariivanatsvislnglelafenssuaumannadeukaraiuz
dnaulalaftuieatuveyaiila¥u mataszuuasnaeuteifassdadunsnevaussne
ATREINISIUNITAANTUNINIEEYITOLATIAANAIN LarauaSINISUNEsTayaignaes
wazidedelaludsau InaamelugafiveyadanuddgmenisiadulaludinUszdiiu uas
nsilanusaniludeu (Atanasova et al., n.d-a)

izwmaaaauﬁmﬁm%q (fact-checking system) wnefensEuInnIsHazLAsesiiaf
Tolumsussidiumnugneestestegavieumansiignusuns Tasamgluuiunvesnivasy

v

wazveyafiAnnainludendva lnslyunaseyaiidedelaninnimsrvasutoyadn
uwaainideiela 1wy wiasayan19n1s HlBIwa LaruInInTI9Ae TeITRTe Liteln
wulaweyad wesunsianugnassuazaiunsonsaadevla uenaINt srUUATIADY
voifinadsdsiivnumlunisassarunsgving featunisnsaaeuteyaludsay lnegeln

@

LALAINILENLEETRYaTigNRBI NYayaTiRnTaala TnesuuaIsEuURTAe UYLTaTs
duedesilofidrdalunisnegiurnivasuuaznisineunsveyaiiiananludonda ded
arwddmenisinuianugnaesuazaudefiolavesoyaludsau (Lopez-Meri et al,
2024)
2.2.2 9aAUsEnay
99AUTENBUYDY fact-checking system mmaaaqﬂmmL%ﬂﬁﬂ?’%mﬂ&ﬂuﬁﬁaﬁw 9
ﬁx‘iﬁ (Guo et al,, n.d.-a; Jimenez, 2017; Vlachos & Riedel, 2014b; Vo & Lee, n.d.-b)
22.2.1 gmégaaga (Natural Language Database)
szuvaglsgruvoyafiannsanumueyalaaindiniuitaststu Tngluenansilln
Fonly Wolfram Alpha iugiuteyandn tiesinaunsoinifslaaienu APl uazauso
ma‘l_lﬁﬁmiu‘ﬁ'Lﬁﬂ’]%@x‘ifﬁ%@%ﬁL%QU%@JWQJLL&E%@L%Q%%QI\';
2.2.2.2 '%mim'maaummgﬂgaﬂ (Truth Determination Method)
psnUsznauidnitlumsussifiunvaidensesiignanadeviuduaimviadia
TngBannvoyaiilaaingiuveya Ssawmelnylvanunsoiureyafignaouandedeln
2.2.2.3 NMIAUM WagN13a313R 07 (Question Generation and Formulation)
sruURRsAIIIR AT gn i aluannsonsiaaeutaiiensedlaseisd
UsgAnsnw dsenariufisnsasediniufiidunisaumeyaninguveyauionisisveya

nunaeyaniduveniu lngluniedeNaunsawdasweninusssuvdiniduiiaiui
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v

wanzay sazgaslnannsnaumveyaiiiisivedlasgaiuszAnsam Tnsnisaumil
anunsonuslandu 2 Ussan
22231 015AUNIY Y a7 LA TUN1TATIAABY (Searching for Fact-
Checked Information)
STUURDIANNT0AINUNAIIY Y3 Dvayaftlasunisnsiaaeutaifianie
(FC-articles) fAsrastuiiomilylulnanuiowss Gesmeluglylafureyafignaosuay
dedeladlawdysurvasy
22232 mﬂ%ﬁ’mtymmﬁuﬁ (Matching Signals)
'ﬁzuﬁliﬁumam35@é’ué’uﬁimé’mmmmﬁuﬁﬁgﬁammu,azm‘w ol
mmiaéum%agaﬁ'Lﬁ'msgaalﬁaémﬁﬂszﬁw%mw
2.2.2.4 msuauFeusly (User Notification)
szuvasauasieuyluiAsafureyaiilugnaesuasnssnuluminiingans
uwsnszaneriany lnenisuansoyafilafunisasaseudefinislnanvioussaniiens
Wi
2225 msaﬁfwaywﬁamﬁlg%’umsmaaaa‘u (Scaling Up Verified Content)
szuviidmnelunsiaimanieomila Sunisnsanaevludedenuooulau
dielvglvilentannfaveyafignaosniu
2.2.2.6 mﬁsgmﬂiuiaﬁﬂm'%augéuaaLvﬁ'aa (Machine Learning Technologies)
szuulowaluladnisdeuzvenedoafiousuussauuudilunisaumiagnis
fnsusuveyaitlasunisnsiadeu
2.2.2.7 m3sUsgiiuna (Performance Evaluation)
sruumpaiisnslunsUsuidiunansviuresaues islnannsousuusuay
e lunisesadeuteiiaaidla
peAUIzNa WA Bl TEUUATIIAEUT DI 993 9au 1 30Y e ulA B 9]
UszAnsamlunisannisunsnszangresenivan uasiununssmingvesn ey
voyaTignaes
a9AUsENaUT8Y Fact-checking System Usznaume
1. M35IUTIVeYa (Data Collection)

n135UTIdeyawazn1sUssaianawvua i luesdusenevddgressyuy

n529a0UT 0199398 mlull® lneduneuididunissiusudeyaiiieddos n1sdnnisuay
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= a a

wisundeudmiunsiieset ieliuileinnszuiunsnsaaeuteiiiasieliuszansam
wazUsviliunaiisiiu Tnefloddsznauddaysdl
a. wyidstaya (Data Sources)
spuunTRaeUTelfiaaidnlutifarendouvasdeyaiinainnais sauds
unAua Inadvulsdeaiiie dsiarinisineimans wazgruteyavosdoiiaaien
ATIVADULED AUV NV BYBILIMAT N8 TUNNTTIUTIYANTE19ANTE kagndng L

ATOUARUAINTUNIINSIRdDUNdsldrurislunmsmiuaugndedlaning Wy (Guo et al,

n.d.-a; Thorne & Vlachos, n.d.)

b. N158ILANUNTTON904 (Claim Extraction)

NM93YULAZRENAINENINTADINTITARUTOWIATS Feeralinsiwedianis
Uszananan1w1555uv1R (NLP) hanldiiensi9dutannuid ududainaase 3997196a9iinng
A39AULNNLAL (Hassan et al.,, 2017; Peng et al,, n.d.)

c. AetureUsEnauteya (Data Annotation)

nsldsosuiedsenoudeyaiinunuiamuddydensiinluaanisGeous
Faen3es (Machine Learning) dauiliientesiunisinireifiu (tag) Anana8ns 1u 959
o ilidlafiala snamdngudided yateyafifidiosuisdsenoudirnuddgdmiuun
nen1seuiniglinisgualussuunsnvgeutaianss (Hassan et al, 2017; Lee et al,,
2023)

d. M3a319g1UAL3 (Building a Knowledge Base)

o w ]

wanuinaseurguwaz lulagiuludsdAgdmsunsnsvgeunssns

De BN

;4

and §1UANN3

<9

AISHYBLI99397M5I9Ae UL Toyaluafn LazAUANTILYBIN T IYIeY

=

I
Y

dnviaszuuseslinalnlunsusuusguteyatiodwdatilaaiieasioutayadign wazidu
U23Uu (Guo et al,, n.d.-a; Thorne & Vlachos, n.d.)

e. MIHAUNAIUNITAMEANFIU (Integration with Evidence Retrieval)

o =

TayanuszinanadimifedllassaidudnuaenouisanuasaIntunig

AmdngIuniusednsam Siliferdasiunsininaein1seed@nsuasnanguineives
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WislanunsannaenansniietaalaagnesnEiluseninnszuiunisnsiaasy (Thorme &

Vlachos, n.d.; Vo & Lee, n.d.-a)

(Abascal Miguel, Mendez-Lizarraga, et al., 2024) miaﬁ’wLLuﬂiﬁmsmmaaU%’aga
ndumesidnluruiunissiusiuteyaidu 10 el 1) asvdeuunaiiun newde

Toyalae) AITATIVFBUIINININLAELA WY 83AN3AIASE LIuledvesaadunisfne vse

'
a

Germaluaiviiue 2) Wisuieutaya agntotayaileunaadsy AIsAUNITayaan

@2

WasuY MAgIvesSyuliiou enmsundanuiy 3) asavdoudues wiiaunelile

Jsursvoyanibi uanlinslielpeusimaInn1snTIdeuiLAL 4) s1uilenvisvun aen

v a 14 1

AnAUTaLAINKANITEUNY AdsEULEMIIaNUABE19aLLBen WA lauSUnLAY

s1waziBunsinee 5) seiadeyadetu teyanidesduiuiedniinliungete nszdeya

Y Y

o
U v CY

drulngaunsadfaledns 6) Wa URL URL Mi3ususae https:// dinUavenindoyatiu

Unensly wazuuanalamy @i com, .org, .edu, .gov iniluunastoyaniuiedie 7) dune

1%

1

(% '
v a o a @A v vV

g9 YeyanialniudsuInnla 15950 ¥IeLAUIS efgaruaula 8) seivayan

AN

a a s v

ARUITY WY B1snuIlsAUnNSE VS oHANTMINTRY L IHAaNSAUATS 9) Unndoyast

'
a

@l NMsfnnurasegiduesztigbislivastedoyana waraunsanenwezdoya
gnaesld 10) YSnwiiWerviy mndsliudlaferduteyalag asuSnwd@eingvse

DIANSNUNYDND LNBVDANLULULNLLAL AININA 2-2
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HOW CAN WE IDENTIFY IF THE INFORMATION ON THE INTERNET IS ACCURATE?
BEING CORRECTLY INFORMED IS YOUR RIGHT. HERE ARE SIMPLE STEPS WE CAN TAKE TO AVOID BEING MISINFORMED.

TAKE A MOMENT TO LOOK AT THE ADDRESS OR
LINK TO THE PAGE, IS THERE ANYTHING UNUSUAL?

o Al means your

LOOK FOR OTHER SOURCES, COMPARE AND
ASK QUESTIONS

IF YOU ARE OFFERED A
MIRACLE CURE OR SOLUTION,
IT'S PROBABLY A LIE.

READ, LISTEN, OR WATCH ALL THE CONTENT AS MUCH AS POSSIBLE, KEEP UP TO
; el DATE WITH WHAT IS HAPPENING
the headline.
i rrent and 'E

IF THE INFORMATION COSTS MONEY OR YOU DO YOU KNOW OF ANY
ARE ASKED TO PAY FOR ACCESS, THINK TWICE COMMUNITY

T T d ORGANIZATIONS YOU
TRUST? MAYBE THEY CAN
HELP YOU!

without a s

> WWW.PREVENTION.UCSF.EDU €€

AT 2-2 Ten-step list to identify misinformation co-designed with Spanish

speakers (Abascal Miguel, Maiorana, et al., 2024)

2. MIUTTLIANAAWNT (Preprocessing)

nsUssInarad it RgIteIiun1sinssilsuteyansiuniuienseunseudmsy

v [
v =

NM93LATIET TUABUN 01959UT 1WA WU N1SLUsT oA upantdundlefanas

(tokenization) n1sutasdeanuduguiiuuuinsgiu (Text Normalization) n1sausienisi

(%

Fiu wazn1snsestayailiiferteseen nsussudanaalmtnfagtliiulaliindeya
aglugunuuiimunzand niutunounelUraansz uIun13nsI9duteLna93e (Guo et al,,

n.d.-a) lnedseazdeniiuiy el

<

a. Tokenization 1Wun1siusvanueanidunuieianadsenii token
ANMS018 FeanunsaliszuuinlvAesevfiazsensia Mdudsddudinsunisuseaiana

o

warnIsIAsIeiuRulutunausaly (Thorne & Vlachos, n.d.)
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b. Text Normalization mSLLUaQGi’JJammL‘fJugULL‘U‘UMMEW‘LA WU 11580
Fafiand nMsauiasesvangaTsAne uagn1suAlunisiusiae maiilnduesgiutisan
anuulsUTuresteruvinliiedensiingiem (Vo & Lee, n.d.-a)

c. msthdmegaeen Amgadilifaumnedidify (Wu uag 'and" "the”
"is") sfnaggnavesniioyatuluiidfifienumemnduiisninluldeune (Guo et al, n.d-
a)

d. Stemming and Lemmatization weflamaniifumaialunisandilmdu
§1un3esn staslunisfvunnpsgiudornuasUiuUsInsEuINNs UL TENIaNNTAe
nangIu (Thorne & Vlachos, n.d.)

3. NINTINADUUDB1984 (Claim Detection)

£
v U

Junszuiunsszyintornuvisenistudulafinasaininisnsisaeu dlieadesiu
NNsUsEHUNTOENEMUAINE T aENaUEleylans s Beinitendt "aruAuanly

N1501529a9U" LUIMUIEABNITNTOINITNANID1LANT DUNI DLNAT L FDINITNITATIDADY

[ 3

ToL993900n (Vlachos & Riedel, 2014c) Mdudunouusnid1agyluszuunslIaey

Y a

U9L19939 (fact-checking system) fintnflunisseynazidondaisensaeiinein1snig

'
v =

M3I3ERUAUYNARY LaenszuIunslinagifeatasiunisuseidunnuiiaulavede

158309 (check-worthiness) #an1889N15A1501IT DI BN TDIUUI A LA AT NI LAY

dhauladmvassamulumsniuauaswseld (Guo et al, n.d.-a) ludunounis
MT1TUTDLUN3 09 (claim detection) szuvazADdldNATAAIY 9 WU A1TTLUAYIZLON
Ustlen (sentence classification) Lileusnuezdaeniasanderuiiiior lavenaldisnsd
ARIEARIAUNITATIATUNITAIALAT (speculation detection) kagNITUTZIIUAIINDTY
(veridicality assessment) (Vlachos & Riedel, 2014c) uenaniinslilamanisiFeusifadn
(deep leamning) AlluBnuilsizniiuszdnsamlunisnsadudesenses lAgaNHTAEEEIIN

Y A

Joyaiileguarusuugsnnuuwiudilunsseyteseniodla (Passaro et al, n.d.-a)

3

'
L IS

N1IMIIFABUYBD19D9 UIDN1TNTIITUVBLUNTNT@ 1N saTpNlEIAUNTIATIZA
WaAUNNNE (semantic analysis) kagN15UIEUIBNANIYITITUYIA (natural language
processing) Wialianusailakasfinutasenseslied1agndes (Thome & Vlachos,

n.d.) UBNINLNISNAUITLUUNANNNTaNSIVIUTBLS8ns o baagaliusansSnnasdleln
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£
= = 14

NSYUIUNIIATIAB UL LRSIV amUAANNTIAS Azl UsEaNS amundstudnnie (Guo

et al., n.d.-a)

1n852uuda Claim detection process Wudunsundrnglun1sidusunssuiuns
A3IEeUTaLa93 Fallunumlunisseydeseniaanfeanisnisnsiaaeunazyelvssuy
ansaadunisludupeudalulaeg1sdusz@nsain (Guo et al., n.d.-a; Thorne &

Vlachos, n.d.)

4. MsiFenAunang Y (Evidence Retrieval)

Hunszuaumsdemdeyafiundefiofiaivauuioindissinanénsiissy dunout
fnfedestunsAumgutoya tonas wesundsteyassuladifieAunmdng uiiAsados
U5 ANTHATRINITRIMANGIWAINALAUA TIADANYNABIVBINTEUIUNITNTIVEBY (Guo et
al,, n.d.-a; Vlachos & Riedel, 2014c)

nszuUIUNIsBENAUNANgIU (Evidence retrieval process) Wudntdunauiidngl

=

AN v oal v a

SYUUATIVEDUT BLT993 9 (fact-checking system) & siint 19 lunisAumLazf st ouan

Y

advayuvsaufastesuniasfignasivaeu nenszuiunisiliinezgnuuseeniduaesiuneu

7an N N15ALBNANS (document retrieval) waznisasUselen (sentence retrieval)

aw en = oo
(& \ Ao, | =l /\& = Q" Verdict Prediction
— ) ) |
W)

s ——ram

Claim Evidence

' Detection Retrieval Justification Production

A0l 2-3 A natural language processing framework for automated fact-checking

(Guo et al,, n.d.-a)

a. NsAWBNANS (Document Retrieval)

ludumeuil ssuvazAUnIENaNTINeITesTUdaIsuNT a9 INgIUTRYaNTD

v =

Adatayaniey lngldinatian1sAumvaya (information retrieval) iiedngudiutenansny

Y

!
/7
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AMUNYITDINUTBE YN BINABINITASIVEDU 0NN M LUNITALBNEITBIITINRINSIY AP
YaaeNaIlaivgvrien1sitinatian1sdnduduienatsiieglunuidunount (Du et al,,
2022a)

b. n1smaUszlen (Sentence Retrieval)

adandlfienansiiieateuds Tunoudaludonindonyseloadidan
Aeatesninenarsuaty Taefnagldisnsiesgianuadiendsvesdoninu (textual
entailment) W3an1s¥anuad1uAawasUsElen (sentence similarity) Hioidandszleadia
mnud Ry fianlunsatuayuvieufiasteiionsos (Du et al, 2022a; Passaro et al., n.d.-
b) Msfsteyaniuszansamaztielfszuvaunsaussiiuniugniesvesteiionsadls
ogausiug InnsnusuuarUsziiiuteyaiiisadosinuvaseyaiivainvats (Guo et
al., n.d-a) uenaninslimalianisi3oudiein (deep learning) Tumsuiudganseuaunis
Aatoyafiduuumeildsuaudenlumidetagdu (Passaro et al, n.d-b)
Tae13Ud7 Evidence retrieval process utumoufidndylunisatuayunns
ayvaeudoiianis Geeliszuvannsnsiuradeyandndulumsussiiuanugndeses
Yai3un3adleog1edusz@nsnin (Du et al, 2022b; Guo et al., n.d.-a)

5. N13R59980U (Verification)

Butuneuddnlusruunstaaeudeiaads (fact-checking system) ii¥nguszasd
diodsyfiuanugniestasteyaniedaiioniasfigminaus tnevialuudansyuiunisiae
5ufamInsIvEeuuMaIIvesteya Juil uavaauiivesdoyailiiados iioliuyladn
Toyailflunisnsavaeuiinuuidediouargndes luudunvesnmsaaeuteiiiaats ns
n319a8U (verification) gnuesindutunouusniidniu feazdrglunisusnuesdoyatignies
nndeyaiilignies IngnsnmaaevasjuiiuluiinsBudunugnieswosuvaeyauay
arunideievesdoyaiitniaus uenninsnmasuselianusaUssdiuanuduius
spwindeiFendeuazvdngiuiileglfog1eiiuszansaim (Thome & Vlachos, n.d.) sl
waluladwu Natural Language Processing (NLP) kag Machine Learning lunszuiunis
asrvdeuteansatglianusainseitayadiuiuiinlasgesinsuasuivgn lneszuy

'
al

efnaligrudeyafiaseunguuaziiutagu ieatuayunisnsivdeuanugnisivesdoya
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wenantssuudaiadinnuaunsalunisiSeusuazusumiiievanunsadanmsivteyalng q
wazmatansnewnstayandanainlaeg1ealiused@ngnin (Mertoslu & Geng, 2020) 113
WAUNTEUUNTIVADUT LN 95991 TUT2ANT N1 91699017 8N1557UA UVDINTASIAFBY

widstaya Myiasziteya uaznisltimalulagnvivadeiielvaunsausziiuniugnaes

Y

YostoyaliogannTiuazuiug (Lin et al, 2022; Thome & Vlachos, n.d.)

source verification ¥H1809NIFUIUNITATIAABUAIINGNABIUAZAIUUYBNBVDS

widstoyandiaues lagan1gluusunvestoyaguaInkazy1Ia s NI 0N UNITUNS

= o 1 a

s2UInvedlsn Wu COVID-19 MInsIvdeuLmasloyailniuddnyed198 esainideyad

Y

XY o/

wannurangkaruasioadudeyanligniewseiiionuiiazasisanunaiiiul Sudey

)

N13A3IERULNEITRYAISUALAINNTTAANTU M MEBya LN nTIla Wy Wudeyaain

= 1 3

mhenundveidss wu audauauiazdesiulse (CDC) seanuaranlaMuteIyaly

Y 9

LY

annfiieadeniold uenanigdesinnsaniseulusslavoundsdoya wu nislideya
fidnuuagliddesnsliglilidoyadudauiod fetoyatiu lunseviumsd fldaeded
AtaNsoluNsHenLey sEIuTadesail lefoldarliidedeld lnsnsiseuiiioy
foyannviansunas uaziarsanisauaenndesuesteyailiiu nisnsadeuuvastoyads
Juedosdiefivaslifauaunsadndulaldituieatudeyaiimnalézy uarananudes
MNMsunsnszaevadeyatiligndes nsiledesilevseuuimislunisnsiaaeuumastoya
Jadudsdndu lnsamnslugusuidanudssienisifsudeyaiianan Fsenadamansyny
pan1sindulasuavaIn Wy M1SUTadunTen1suURnuumsnistesiulsa nsais
mnunsEiinfineaiumInTaseuuvaeadaduind dlunmaaiuaieeuiuazany

dilaluGosguamluyuvusineg (Abascal Miguel, Maiorana, et al., 2024)

source verification ¥1884NI¥UIUNIATIAADULALEUTUTDYANTENENFINAIN
wssdayaivanvateiieWilaunTnuweiiold waranugndeaansfinw lagany

TunsalAgaUesiun15UI5zUU Building Information Modeling (BIM) anlglulasinisuuna

(% ' '
= LY 1 a v

i) (megaprojects) NM3nTIER VLAY LTAINAAYDE1981 HBwINYIgandaiing

o

91afinduannnisidtayannuranieInieaInnguilegeiidvuindn nsldnszuiunis
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AsIRARULMEBYaaIELaY FeTaudenisdsannufaiuang@eiviglugnainnssy
ANSANYILAFDTI LAZNITD1IDIINLBNAISNATBLALY WU 51897110 Chartered Institute of

Building (CIOB) uag Australian Institute of Building (AIB) tilea1sannushilalumiugnies

'
a

Y0aMan15338 MlIsnsildisausidelladeyanvarnvateuazasounqy widseln

Y

anusalSeuiisunagiiassinaanslaegnaliussdnsam nsnsiaaeuunasteyadyaeli
fideannsaszyunlimazanudniuiiduenduiandidevnaluavisg 4 dadums
wsuadsanuidedelitudeaguiildainmsdnu uananinislinszuaunismsiaaoy
uwidsteyanasuvass e lfaunsaudludounniesmietosfnfiorniatuainnslideya
Afinnaliudueuvieliasuduld Inesauuda "source verification” WuideailefidAnyly

msasanugedulunanisideuaznisunauedeyaninunings Faazlulszlenisenis

Anaulalunisiiszuy BIM anlalulassnisvunalnglueuias (Chen et al.,, 2020)

A198199NATNLEAS A UTIAINE A UDINITATIEBUT 0L AR5 9N DUN Y
wewnsteyala o Ineanizeg9delugilinunsseuinvedlsn N13n5I90UTRL9399e

YILANNITWNINTE VeI aNRANAALAZaS 1A N gNABLA B T UAnIUNTRIAS

v A

A0g 9l UNIZUIUNITIATIZAYDD197197 "COVID-19 1nInssdiandsdayeyia 56" Adnsly
NIZUIUNITNTIVADUT DNV ILUUADURILADS NATNSVDINITILATIZRT AR UINIT D14

aenanluia lifindngumaingieansaivayu 1nenszuiunIsiagzi Buduainnig

£
aaaA

Uauates s (Claim) FslunsdiiAs "COVID-19 1AnANTsdlandsdeyqin 56" antuszuy

aitesaliluiUSeudisuiugutoyaninus (Evidence Repository) &ausenausmedayad

'
a

gndasiieaiu COVID-19 Wwu M3seuInasIksniiiiog du Useinadu nsseuiidiola
SARS-CoV-2 wazsnnsnisUesiulsaniugiin nadnsvesnsiseuiisunuivoyanatiuayy
0971008 UTIE 56 HuTARdTunaNgIuNIIne1Aansnguduin CoVID-19 inanlisa

SARS-CoV-2 ayaiseyindad 56 vilvissuugiiduiussukoatuazyinvigautisdeutuly

AraNgIUMaINemanssassu (Du et al., 2022b)
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ﬁ “COVID-19 is caused by ﬁ
radiation from 5G Towers"

AdvAdd AdvMod
4 Evidence Repository A

COVID-19 is A (;evefe ilness is

—> caused by mnggpced more likely in

severe acute

lmeas::’:: elderly patients,
and those who

include social hale cartain
distancing, : v
wearing face tlying
(SARS-CoV-2). g ke in pUblic medical
The novel virus | iy conditions.

ventilation and |

was identified |

inWitha, air-filtering,
China, in Nt hdping
{ covering one's

mouth...

COVID-19 doesn't exist. 5G radio frequency communications have a
damaging health impact and these are directly making people sick.
S St B W e\ W —— - -

* Claim Verification

Claim: “COVID-19 is caused by radiation from 5G Towers"
Prediction: False True

A 2-4 Outline of our two settings for adversarial injection of poisoned

content into fact-checker evidence repositories (Du et al., 2022b)

6. M3lvnNa (Reasoning)

nslmanadudnduneunddglussuunsiaaeutowiaasa (fact-checking system)

L84

magvesiunsidmvanalunsussiiuiagiinneitetensesiigniiaus lnenseuiunisil

Y a 4 % lﬂl

xeliansadenlesdayaniiegivtaiuneaasnanguiiieidedlaetaiuss@vsnm

U

TuusuNveIN13ATI9aeUTeL9939 Nsldwnra (reasoning) Wudsdnduialiaiuise

Uszifiumnugndesvastaiseniedliegisgndes lagn1sldminusialy (common sense
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knowledge) wagn153tATIzMTmITnE (logical reasoning) axdiglszuvaunsalaay

¥

Arnudeensedldfvu nswmwiszuuiaunsaldmanalunisnsiaaeudowianstuy
ABIN1INITNATUNABITUANUFUNUS TENT TSNS 0akaEnaNgIUATBY TI0TINT
Uszilupnuiweieveswnasteyainlilunsatduayutaisunas (Thome & Viachos, n.d.)

a

uanniinslinaianisnseiidadadnual (symbolic reasoning) warnsiaseiiide
ALY (semnantic reasoning) aztaelszuvasad eI efidudeuresdeniny
waraunsaUsziunugnieaitaisensealaeg1aliusednsnam (Mertoslu & Geng,
2020) Msiaurszvui asnsalfivaneliegadiuszAns nmmardisannisz ey
n529a0uUT L9 suaziii uauflunsussliuanugndesvetoya lnssauudn
nszvunsifmaraluszuusaaeudansedinnuddglunistelissuuausaysadiu
uazdinsesideisaniedldegagndeasiivsyavsnm deazdsualiinisnsiaaouteiionied

ANUUIRDaWaTIUSTANSNMUNEITU (Thorne & Vlachos, n.d.)

2.2.3 981938 UURTI9dUTBL19934 (Fact-Checking System)
2.2.3.1 fegni 1

NNV 2-5 BEAIDITLUUNTIVADUT AT VUS P L usTRT o Aawalulagnig
L'%auq%;lfﬁﬂﬁﬂ (Deep Learning) LLazmiﬁx‘isﬂjaiﬂa (Information Retrieval) liaUsziiiuma

ANADIVBITRDN9M199 SEUUHYINULALITHINNITTUTRAN4 (Claim) YaeaINULAWINNITAS

a a

pya N eI Ng Uty NWLAE (Wikipedia Corpus) lngldinaidanisiadoya

Y

Qe

(Retrieval) WU BM25 wag Whoosh tilaAuntena1siinendes 10 suduusn seuldivatia
n1snsesteya (Filtering) tialdonUseloafiinendasuiniian 20 Useleanianaisivaitiy
Inwonduluina BERT (Bidirectional Encoder Representations from Transformers) Loy

N5 USUTEUAINUARNEARINUTENINTD DAz UsElgANARLEDNUN S2UUL BIuma BERT

1
U =

SndmildlunisUssfivanuduldldnussleamartursilundngiuatvayuniotaudeiu

o

1 Feazillgnisdndulaindedatuiluaiwiemaluiian (2019 IEEE Symposium

e
e

3

Series on Computational Intelligence (SSCl), 2019)
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The fact of

A claim .
a claim

! Entity extraction .
! Deep learning model
: BERT Model 2

1
1
I
I
1

Sentences selection

! judgement
1 I M e pn o e B o= e e em e = - a4
1 1
Document Index = = =N~ - -
1 3 Lo
1 selection BM25 11 setup : Deep learning filtering :
‘=&Y ~TT NN~ "= “BV="Nn CE BERT Model 1 I
! [
I —mL- 2 ="CVNrw//IN\\\ SN | 1
' 10 Similarity filteri 20 :
: e il imilarity filtering——pm sentences :
I 1

AT 2-5 The Structure of Automated Fact-checking System (2019 IEEE
Symposium Series on Computational Intelligence (SSCI), 2019)

2232 Fe8naii 2

IINAINT 2-6uannTNII0LULARTEUUATITADUT DL 295 18 M Iualh
(Automated Detection System - ADS) 7l gnwaund uiii oszyv1adass Tagssuuil
Usznousisasst unsundn Ao n1sadidlunanier/nsasradndaoy (Language
Model/Lexicon Generation) LLazmiﬁ’mmiﬁ'aui’suaam%a (Machine Learning
Integration) luduneuusn syuvazadrauandmouildlunisinssiidenans Taedsain
foyafitimsantheiiu (abeled data) wlelsfamnsaBeuiuaziiiladnuvazvesiniignies
waz1Uaeuldegrsdivssansam luduneuiiaes szuvasliinaiinmadouivesedouiie
Usgananadoyarilmifidslsiineifiusnneu (unforeseen news data) Tnsnslddeyadile

PNUNAU1INIATUNMTOUTARAERIUNITATIIADUAIUYNABILT NITIAUTBIERITUNDUT

HrgliszuvausansvdeulassyyrUasuliganiuguassings Jadudsddglunis

[
aa v A

sagiunisunsnszatevesinivasulugafdviail (Mertoslu & Geng, 2020)
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Phase-1 Language Model/Lexicon GeneratioN

Including collection and verification processes integrated with the Zemberek Pipeline
uses a unique methodology calculating term scores for each models.

Pre-processing News Text

Zemberek Pipeline

Sﬁh’sﬁc;‘ Analysis

Teyit.org

—
MVN Calculating Scores

‘ l Gumml”odds j
=>4 L J

( Phase-2 Machine Learning Integratic \
4

\ 4
Tokenization La Labels ==

l Model Building

I

Model

\ Evaluation /

AT 2-6 Integrated fake news detection model with main phases combining

Feature

Pre-processing Engineering

language-model based approach with maching learning approach (Mertoglu &

Geng, 2020)

2233 o819 3

INAINT 2-7 LaAlUAUDINTLUIUNITATIVADUVDLNART ILUUA 199 LU AN 1o

[
o s

WATANTUTEUIANANISTTHIATUES 1w Lanaa Transformer wagn1suseiliunudumius
FansIng WenmvdeuaNugnaeeweyauulydsaiiie lnsedegiuveyaroiiand
lasunisnsavaeusaidundnluns3euiieusazuseiliung ssuuiisenaumeasidunay

%an



35

FURBULSA ﬁaﬂ'lﬁh”umﬁduayjaﬁﬂgwﬂé’aﬁ’ulugwu%aaga%aLﬁﬁm%qmﬁé’umi
as29aeuLa) Inelaluma Transformer AUSuLmsuiufitrviiossiiuanunansndada
ARG izw%@?um%ammﬁﬂf:']aﬂﬁaﬁ’uszTammﬂ's?aam'ﬁmaaaaumﬂﬁqmﬁ’wmwﬁq
MntuazihweaumatuUsyiiunnuduiusimssny (entailment) Wedudurwoniy

Nnpan1sasraaeutuiuaswsaly

I
LY

Tunguiiaed Aen1sRenNveyanianaInvulyduaiiny lngseuuasyinnisas
vayanlwdgalineuninsey lnglumallan1sfveyalaynisseyrenuIgay (Named
Entity Recognition) 31n1uRg 198 lauUsziiuAIuaAaeASudenuaneuseiu

VUNBDULLIN LLﬁSﬁ’]ﬂWiﬁﬂUi%LﬂWUE]?;IJaGﬂiJﬂ’J’WiJ?TJJWUﬁL%Wliiﬂz’ﬂlﬂju‘ﬁﬂ Wuia wiely

Lﬁ'msuaa (Martin et al., 2022)

Semi-automated fact checking process

.. Database with
7 fact-checked
T claims
i ), .- Y Natural Language
.'"p"tg,a'm Semantic similarity i ng g :
R el Transformer ensemble model Uere ce -
with PCA Fine-tuned -
, XLM-RoBERTa-large Fact-checked
s claims with

fact-checked with entailment

1. Search for similar hoaxes in 2. Entailment evaluation for
a database of verified facts claim verification

and detect hoaxes

similarity

Misinformation tracking in Online Social Networks

Database with ‘7 ™ , Semantic Natural
fact-checked > &N E similarity Language
N H

claims 1.OSN Transformer Inference

& RY ensemble v Fine-tuned e —
‘ i XLM-RoBERTa-large weets labe
N\ / ) ’ -~ Tweets model with PCA filtered by i according to
s 1. Automatic search relatedto 2. Ranking data accordingto ~ similarity 3. Labelling data accordingto  entailment,

queries generation for the claim semantic similarity dagie? entailment or contradiction °°""ad'°":’” 0
neutral
data retrieval from
OSNs

i 2-7 Diagram showing the two possible usage flows of FacTeR-Check (Martin
et al., 2022)

2234 §19g19n 4
INAINH 2-8 WARIMLIAUNTLUIUNITATIVADUVDLNITIUUR ISR LuTAn sl uNNS

I
Y

Anenuvayanianaiauuledeaiiie Wunslymedianisussuiananwsssuwftugs wu

Luiaa Transformer N35¥YT0NUIBNU agn15UselluaNuduiusidanssng lionTivdey
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ANugNABvetayauulyduaiiie lneandugiuveyaveinnsenlaiunisnsaaeuuaidy

(% v '

wanlunsiuSeuiigularUseiiiung seuuiisununlgn1siaveyaniniineIvesiureend
naaNInsIvaeu lnglunaiianisisweya (MSTSB) Tauiunsseyenuisaiy (NER) e
AnSNLaZLEUNRA (entity) NB1v89 INUUILIAMANLALIOUAR (entity) wardlluasnem

AU BAINIAT LA 87299901 As 1EUA B b TUTURBUDANISEUUALVNINISUSEL T UAINY

v v '

ARNYARITIAMUNUIYTENINVDDIINABINITATIVAD U UVDLNTIN AT UNITNIIVADULA
Tnelaluina Transformer #aNgRRNEI A NUTIAMUALIEVDIVDANY Az IunATANIS

andlA (PCA) W DAAYUIAUBIAILNUTIAIIUNLNE NNUUTIAIUIUAIIUARIEATIN UL

v v (%

FUNTTIANUNLEVDIVBB ATV BIATT N LS UNTRTIvdauLad tngluAinuAaenas

[ v 1

Auvaslalou (cosine similarity) wasdunouganie seuuazlsluna Natural Language

v v

Inference (NLI) filasun1susuimsunduiiesiinUseilumuduiusiBanssneseningead

[ (%
v

71719IN130399d0UAVY LN IT3 I ARG UNINTEA Lefian3u1I1V08 1NLUARAARDITU

17 (%
o

YeasenlasunsnsisseuLaniely Mngennaesiu SEUUITioven1tiuduass

Automated data retrieval from OSNs

Keywords and entities
extraction

+,
nput__ psTsb —» Quey _ _  Query
claim g

I Matching

Ki d: Entiti
eywords ntities Twitter tweets
API

-g o
nput __ Sommu:;oan&’:%.\_. [TTTTT]—>  Semantic
2y, g claim Model 1 Input claim CEnpEEEan Top n verified
- - emb. facts with highe
N Model 2 - " similarit
By Verified Model 3 H:q%: [ 4 similarity
Ver(ljﬁed facts hoaxes Viaderd ‘.. T i
and hoaxes - EBCTT
by - Verified facts
fact-checkers \ embeddings /
Input claim
Topn l
—> verified Fine-tuned | —
facts with XLM—R:BEma-Iarqe '
higher or
similarity Entailment Facts with
threshold entailment

A i 2-8 Diagram showing the three components of the FacTeR-Check

architecture (Martin et al., 2022)
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2235 o819 5

NN 2-9 LandlMIUENNTLUINNITNTIVADUVBNAVITIUUTA LT I ALA

& v v v '

N15USELNANANIMFTTUIIANDTATIENVBAIU LALAUMVBLATIAEIVBINUNAIVBLA

P Y Y Y ¥

71199 LBATITADUAIUYNABIVOIVOAIINT KN LU a U1 Tneluuiin1smiaduAnLiui

[

wannvaneiiefiussinuinlvauls sulsznoumeduneunans Aadl

¥ (%

TunauLsn ¥z UsuroAINUTneINSNTIIABUAINYNABIGTTUY

v Yy '

TURDUTADY TEUUILNINTATNAIAUNIIINVANN Y lyUau Lt luaum
YoYANAYIVDINNLVAVOLANNNY LU VTIAINFBVIAN ViTeINTLAY

Tupauian szuvazienasnaunudnsusiuaudAglau Taglsluwmanis

Y oYY

Jaduiu ivelvlalenaisingivesiuvenuiylsUsuunnian
Tupauid lenaisilasunisdnduduuainzgniiliinszndeniw wema

ARLIUI v ALARTILLAAIDDNU L ULDNANS ALY

TUABUFANIY TEUUIINMITRINGENSNAANNITIATIR N MUA LieaTUNANTT

asvdeuveiasiluguuuniTlany wu nsn wiewnugl

Client . Server
f— Document Retrieval [ A Stance Detection \
Séarch .

Query Generation

Re-ranking Model

Aggregation

C

———— y

Textual Claim

Sources /~ Retrieved Documents

Vo i A
MAINSTHE:M 57 il [ e ]
FAKTA Output o oS ineoiA

A0l 2-9 The architecture of our FAKTA system (Nadeem et al., 2019)

2236 0819 6

INAINA 2-10 WAAIDINTEUIUNISNITHAILITEUUMTIFIUVIVasUlnelunaile

N19138U304AT09 (Machine Learning) TunMsiiAT1#naNWMLIANIEYOIUIIATIULAZY)
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Uaeou iieasslumanaunsavinunglainanaistaduridasy Inefimungiieoannis
wnINIEANBvesrIasNwaswIlyAuasalIweyanignaedlau Nty Feusenaunie

[

JUNDUNANAIY

JunauNITNTENYRLa NUTENBUAIINITTIUTINYBLE NTYINANNAYEIATRYA

[ [ [
s =

meleserveyailomu uagn1siuoya 1AgsEUUIRINITIUTINYEYATIANTINUMAS
#199 HawTiuaraUaey Wethuilrlunsasuuusians ndsndureyaflsiusiuan
wwgnanuazetauazdnULuulmmngautunsiese voyaazgniiasiziiion
dnwalzlamyresueiuazvvan Wy wasisnisniseunsvasy Adiusuenindu
1Ay viesUkuUNsiAus I ITiunnAetL Tuneudauvoyatsnunazgnuuseenidy

d93aiu Ae yaveyadmiudnaeuluiaa (Training Set) uagynvoyadmiunagauliing

(Test Set)

TunouNMsasazaaauliag Wutuneunseuvizlumallan1sSeugvaaied
Tunsasdumaiterhweiuaswnasduduuiasmsenivasy nglvveyadilaainnis
esgnlemuduiudslunisasduna lunafiasstuazgniiluneaeuivyaveyad

anuly Weausziiuuszansnnlunisyinuie

Jupauganadunsussuiisuluwaiiennadns ssuuaziIeuiiounadnsi
Taannslalumaniunnnieiy 1wy Random Forest, Naive Bayes, Waz Perceptron Litalian

Lnaniiusyansnngegalun1sngiadur1ivasy (A. Sharma et al,, 2023)
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Data Collection

[ Data Cleaning and Feature Engineering ]

|

Exploratory Data Analysis

°

Sources of Publishing Real News

Sources of Publishing Maximum Fake

News

o Common Sources of Publishing Both
Real and Fake News

o Sources Including Movies in the

News

°

Real Vs Fake Source
Analysis

o Sources Including Images in the
News

Analysis of Title and Body of News Articles

!

Fake/Real News Clas

Split Data into Train and Test Datasets

} I }

P 5 52

3 g £ | B o |[ RF Classifier with TP
g 2 |[ RF Classifier with TP § E RFCIC";;‘“"‘.‘,‘;“ T’;,P g £ |[RF Classifier Without TP
® ; RF Classifier Without TP F dj @~ wd s 3 0 @ F || NB Classifier with TP
i NB Classifier with TP § b e’ ‘: 5 "'ﬂ‘:‘h 3 % 2 ||NB Classifier without TP
Z 5 ||NB Classifier without TP Z5 || G e = i PA Classifier with TP
§ ||_PA Classifier with TP é B e ;; ':ﬂ u; B $ § ||PA Classifier without TP
€ 2 || PA Classifier without TP g |t &

s& $ $3%

& £ Eg

l

Model Comparision

il 2-10 Fact-checking System Methadology (A. Sharma et al., 2023)

2237 Fesned 7

NN 2-11 Land i UDITEUUNTIEB UVBIRITILUUSALLITRNVINUTnenAg

[ 7] '

AUMIYERNANIAEYAN1 direanumantuluilSuiisuiuguveyaveifianseiilasu

Yy v ' '

N1INTIVADULLAN LLﬁ%ﬁ']LﬂU'BNﬁﬂ’li@'ﬁ?ﬁ]ﬁaﬂiﬁﬁﬂsﬁ Lﬁ'ama"lumﬁmwaaummgﬂmawaq

[

Yoyav1IasULdumeTiin lnefidunaundndail

(%
Y

TURDUN 1 N15AUNIYEBN (Claim Spotter) SEUUILYINITAUNUVBYAIINLUAS

[V

M99 W l@ailiie N159AU518 Y83AINTTAN LATULMAIYLADU LBAUNIYRBNNT

ABINTIATIVEBUAINUANADY
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JURBUN 2 N133UATB81 (Claim Matcher) Yo 197IAUNUILg NS ULIEY
fugIuveyaveinaseilasun1snsisdeuwal (Fact-check Repository) MnWuIHi0e14i

33U sruvtrasveyaluditunaunaly vnluny aziniswasdoulunuveyaiingeiu

[
LY

TURDUN 3 NITTNPIUNANITATIVEDY (Fact-check Reporter) BINWUUDD19T
mqﬁ’ulugmmayja sw‘uazﬁ’wLauawamimmﬁmauﬁlﬂmmmawayjamq*’] i Aules

Yy v 1% '

ATIABUTBLNINTI IRLA0T Y38 API 1199 e ylvansnsansiadeuveyaliisifisle

Tunaui 4 37UANS (Knowledge Base) 58 UULLY 0UNBAUFIUANF TS
UsZNaunIsfIvan Aoy wazaladus NNeIvediun1snIvaeuveiasse Wierelunis

WATIEVUArUTEIIUAINYNABIVRIVDDNN (Hassan et al.,, 2017)

OO (D
social media M match
e | claim | claim | notfound | Claim Checker
debates aim “1s < i B
) otter Matcher - ;
fipop ) Monitor || L
'f@tﬂhs.afci | ) match found . . y
| other :"Ee R SR eywords, queries ...
:\sources} SE8.4 % { Fact-check Reporter : ‘
----- : = :
_— = Website : -
i Twitter =]
— (o] (0}
Kg”)m Reposito Slackbot g% :Oi 5
PolitiFact.com P ry API oo "/ Ne o
fact-checks & o
— claims | e m

CNN.com

N

©

il 2-11 System architecture of ClaimBuster (Hassan et al., 2017)

2238 198199 8
INAINT 2-12 wandlmAUNTZUIUNITHTIVABUVNAT UL P LUl R lvinaile

[ [ ) [
Y

miﬂizmamamwmsimwﬁ%uqa Lﬁ‘amwaaummgﬂmawawama Tngo1Aun158519

ANNULAZANDU NISIUSHUMBUAIMNADAAADY LAZNISATNAID5UNRINTINE TuduiSnns
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Nelnanunsansiageuveavselaogvazidonuaziuugn lneusenauniedunaunan 3

[

JUADY F91)

[
LY

JUABUN 1 N1ATAINIUWAEAIMBU (QA Generation) SEUUILLSUAUAIBNT
A519AND1UNNEIVBINUVBD1NINBINTSASIVEDU NTUIL T LURAN YN BAT AN UN

Wululadmsuaanumaniiu

I
v

TUABUN 2 NIINTIVFBUAIIUADAAADY (Entailment Checking) Amauiilaan
JunuuInIzgniuUIsuisui v 93eiiiduaie weganAmautuaennassiu
yaiaaiwsolu Inglslunaniwivuialvey (WU RoBERTa) Tunisusziduninudunusids

AFINLITRINADULALAIG DU

(% '

TURDUT 3 N1TAT19A195U8WIRTTNY (Explanation Generation) #1AWU21

[ Y] [
LY

veouulugnaes szuvIraTemesulelnsIngiiakanslniumnlaves tiudsly

[ 7RV

gnnes lnen1sasieuszlenfiuaniianeinaaseignaed wagesuleInvee sRndauRANaTe

Declarative
Explanation Generation Sentence

1
Counterfactual explanation | Counterfactual Explanation:

generation I I If we say 'Istanbul's population has increased tenfold since the
/ 1 1950s" instead of 'Istanbul's population has increased by 400
\ — e 4 — e percent since the 1950s', the claim would be correct.

n3alnu
False Claim Evidence

—“dar iy oo b VA *F F e |
| False Claim: Istanbul's population has increased by 400 percent |
! since the 1950s. !
\ Evidence: Istanbul's population has increased tenfold since the :
Step 1. | 1950s , as migrants from across Anatolia have moved in and city |
QA Generation 1 limits have expanded to accommodate migrants from across 1
1 Anatolia . |
1 1
| Questions and Answers: 1
I Q: What has increased by 400 percent since the 1950s? |
: A: Istanbul's population has increased tenfold since the 1950s. :
: Q: What is the largest city in Turkey? :
[ RoBERTa-large-mnli ] 1 A: Istanbul is the largest city in turkey. 1
1 1
19 Best Answer : Q: How much has Istanbul's population increased since the 1950s? :
| A: Tenfold |

1
| Best Answer: Tenfold :
[ QA-to-Claim Model ] 1 1
I Declarative Sentence: 1
Step 3. : Istanbul's population has increased tenfold since the 1950s. :
1
1
1
1
1
1
1

Counterfactual Expalantion

Al 2-12 Overview of counterfactual wxplanation generation framwork (Dai et

al,, 2022)
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INNINT 2-13 WAAITITZUUATIVEB VT3 9TV ulngodEgIuvay ALl

v v

WS (Relational Database) kaginAllAnN15UszaIanNan ¥1533u¥8 (Natural Language

[

Processing: NLP) Inafidunaunane fadl

TURBUN 1 N1ITIUTINYOYR TTUUILITIUTINVOLAINUNAINI) WU §IUVDYA
Bedunius Fdlunmiesnadureyaifeatunisuuurawng lnefiveyadenian 91uumnud

LAY UASWARATINITWUL

o
v

Tunaul 2 NMsuUasveya veyan TIuTINIzgnkUadvey lusUuuun seuy

annsaussaanale msLLansuauuamﬂgmﬁua:gaLﬂusuamm

¥ ¥
a °] ]

TURoUR 3 N1TIATIENVOAIN YomuladzgnINIA g amIANE ARy
(Keywords) wazadfiuauanfiaveiianiefinean1snginasy 1wu I1uIuAsfigaugnuuy

wignabun kUl iunu

! (7 v
o o Al &

TUABUN 4 N1TATRANIN IINAAYALANNITIATIEN VoLAILYNULIATN
udnuieaunvayatiuANaINguveYa Wi "Tniaunaungnuuinsznislyasansn
77"

(%
Y

JURBUI 5 NMIAUNIVBYA SPUUITtAInNaTWwEllaunveayaltugIuveya
waziuadnsnlauUSouisuiuvanNuauaTy

(%
o

YURDUT 6 N1TUTEUANUNEIVDY TEUUILUTLUUAIUAYIVOITENINNAGNS

nlaannnisauuazvenusualy Wemmneunuazidulllamniige

[
o

TURDUN 7 N1suanIua Haansganievzgniaustylylusduuuiinlaneg wu
nsuAdAgluveaId niensuanInIInIkandinNNduTusTEINayanies (Jo et

al., 2018)
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Name Games | Category
There were only four
A. Karras 14 | personal conduct . e - .
previous lifetime bans in my
A. Jones 20 | personal conduct database — three were for
L. Brazill indef | substance abuse, repeated substance abuse,
repeated offense one was for gambling.
Raw Relational Data Text Document

— |

| RDBMS \ Indexing Parsing
A

SQL Query Query Result

Query Fragments laaim Keywords

e —— 2 Matching

lReIevance Scores

Y
uery Candidates
Query o e > Probabilistic
Evaluati Inf
el Evaluation Results es"€

There were only four
previous lifetime bans in my
database — three were for
repeated substance abuse,

one was for gambling. <

Most Likely Queriesl TUser Feedback

User
Interface

Marked-up Text Document

Al 2-13 Overview of the AggChecker system (Jo et al., 2018)

2.2.3.10 F813fi 10

NN 2-14 UARIFITTUUATINAOUVBLNI93T oL ATANISIT U VD LAT O

(Machine Learning) wazn15Usslanan ¥15335u97% (Natural Language Processing: NLP)

WeswunaTIiuINaswisevIlasy lnelidunoundn q Al

[ (%

Tupoui 1 ﬂﬁii’lUi’JﬂJLLﬁ%LGﬁﬂiﬁU@ga 33%%L'%@Jmumamﬁiwmmmﬁamami

nunatnnee wu Bulsarnludeaiiie 91nUuezYiN1nANET 01N TDLARAZLUIVEYA
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soniuaesaiufie voyadmiudnasulunauazveyad miunaaeuling uonaInil seuudl

fimswinveyawlvlugaveyanisimalinnisiiinveya (Augmentation) titelulunail

ANUEnsaluNsSEUIaINYianeN N
Tunaudl 2 Myadnanwae Yeyailnazgniundiszniiieaindnuaeiddsy

(%
Y

wu Mty JUwuuUselen wagdnwuzveann iedwnlulunisaduina

(%
Y

Junouin 3 nsasslues szuvdzlunatanisiSeusvenaiaddunisasadung

Wi 9YI U821 A TR Az S wid w1195 s av1Uasu Ieedinaslylumadi vainvaie wu

‘Aaa

luman13i3eugiiaau (Linear Model) Tuinain3avigussanniiisy (Neural Network) wag
5NATER

TLPaUsEUaNANIWNEIIHYIR (NLP Model) ilalnlanaan
rgnirlunaaeuiuy

v

noun 4 n3Useiliuna lunaiaseluagg Avayananuly

(%
v

Uy
\eUszdiuusyansninlunisviiue (. K. Sharma & Garg, 2023)

S LTITTTS
Augmentation
Fact Checking Crawler for dataset A.;?,,imm (text
‘Website Analysis data extraction Raw Dataset | Analysi and image)
Data Pre-processing LDA Topic

modeling

Multimodal l

1
Deep learning dur.ljamm Classifier

Classifier

\
learning
Classifier VGG-16 LSTM + VGG16
B R RESNET-50
Logistic Regression
Naive Bayes Classifier

Decision tree

Random Forest

KNN(K-Nearest Neighbor)
LSTM ,Bi-LSTM
[2
Select best suitable classifier based on each category

[
|

v

A 2-14 Proposed framework for IFND (Indian Fake News Dataset) dataset (D.
K. Sharma & Garg, 2023)
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NN 2-15 UARITITEUUATIAARUVETINT TV UlneDIdBN1TaT19A Y
wAzAMAU (Question Answering: QA) N NATANITUTELIANAN WISTTUY RN UTEYNALY

Tunsundymndrdayludagtu nessuulianunsanelvyauainsawiiaveyaiignaeuas

o

WoedolaunTu ssnslsAniu SalluszpunaoIvmuALAl WoluszuulanuuuugLay

[y

ATOUARNNNNEITU LagdlTunaumaneail

[
LY

Jupoun 1 NTUTTTUANUNEINBVDIUTUN T8UUIITUAUAIEAITUTZIIUN
ayafifoguuiisimefiazasiaaouresiaassinesnisusoly mnveyaluiiissne szuy
9199 ADIMVOYALAULAL

(%
Y

JUABUN 2 NIFATIAININ MINTVRUALNEIND TLUUILATNAIUNLAYIVBINY

YBLNATNNBINTATIdU e lvlun1sAumAInaU

(%
o

JUADUN 3 NITAUNIAINDU S2UUAL LA QA TunisaumAInaUdInsUAIDNL

Mas190u lngefugIuveyandtug wu Iniiae

o
Y

TURBUT 4 N1IATIVFBUAUYNABIVBIANDU AINaUT nzgnuilunsivdey
AINYNABILAEANNNEIVBIdUA1nI Tngardlunatianieg wu Mswieuniguiuveya

auq w3en1sl¥ANNITINTINg

[ '

dunauil 5 N13AMUATeaTY INNANITATITABY SPUUITATUIIVOIIIAT T

HDININTIRAD UL UTUIT IS BLY (Pan et al, n.d.)



’ (Do we have sufficient
/ . .
! contexts to verify the claim?)

Claim Verifier

(What is the next question to ask?)

Question Generator

!

(What is the answer to the question?)

P I T I T e —

46

Relevant
Context

(Is the QA-pair
correct and useful?)

—— e e e e e

el Reasoner
5.0 W
<a
Wikipedia Corpus Label

» Validator g

AMM#i 2-15 The architecture of QACHECK system (Pan et al., n.d.)

22312 F108137 12

NN 2-16 UAAIITLUUATINABUVDIAINTINUIAEDIEBN15TIVOYEIN

nannnasunadlaglyszuuns1adusnlutiAnalasyuu (Automated Detection Systems:

[
v

ADS) A1 UANNYNADIVBIUIENST Ineiltunaundnaall

[
o

[

TUABUT 1 TIUTINVDYA TPUUVLTIVTINVOYAVIATNNLVas@eiiala wu Fe

y1mdn Kulenunders uaglassnisveyaszaulan (wu GDELT, dbpedia)



ar

o

Tunoui 2 n539a0Ulney LT 81919y Yoy ATi TIUTINNNAEg AR alUteeAns

¥

AITIVABUVDIAAT NI IYADEATIVABUAI UGN A

U

(%
o s

Tunauil 3 JaT1enlagsruusnludd YeyalrgnauYIgsEuUnTITUsniudR
PANYTLUU FILABEITZUVILITITNITNTI@0UNLANANAULY LI RTIINIANURANAINNTD

mmluaamaawawaga

TuRBUA 4 451951UBYA VBYAT HIUNTIATIARULAFEYNUNET I DU

guveya Welylunisasiaaeuveyalvuy Tusuian

vy v v ¥
@

Tupauin 5 usnstiyly szuvarlnuinsnsisgeuranassaung ey laeslyau

AN1NINAWANLMIDAININATIvER UL

[
o

= LY a =3 a (% a <@
YUKBDUN 6 ﬂﬁlﬂﬂ?iﬁUﬂ\‘iﬂ’NuﬂﬂLWu 53'U'U"i]81|ﬂﬁiﬂIUﬂqiiUW\?ﬂ’ﬂﬂJﬂG]L'Vm"i]']ﬂ

Y

g?l% dethainuSuussssuulvastu (Mertoglu & Geng, 2020)

\__ SERVICE/AUTHORITY ) \
F 444

READERS (END USERS)

FEEDBACK MECHANISM

PRESENTATION FILTERING MECHANISMS ~ AUTOMATED DETECTION SYSTEMS
(ADS 1 to N)

Al 2-16 The GLIS_1.0 framework main structure (Mertoglu & Geng, 2020)

22313 019 13
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INAINT 2-17 WanITITTUUATINAUVRLNIITNIUlngAElASIuI8ANg
(Knowledge Graph: KG) waginadan15UssulIanan1w1sssuey1f (Natural Language

Processing: NLP) IﬂﬂLQWﬂﬂuLﬂamwwmﬂiﬁqj (Large Language Model: LLM) \wu BERT

[

WBATINNTINANUTNWRNLEITEMINNVB074 (claim) ¥ang1u (evidence) WagAIUFAUFIY

(knowledge) MnuuTslyinaianisiumanauunsan (graph reasoning) W @3LATIEY

7

ANNFUNUSIEIIER199 Tunsin wazaguradnveeittudugse wa wieolullveya

N

Weanelun1sAndy nTsuIuMsThnuvesssuUlngaiuiine

TuRBUd 1 4519n31MA1N3 SEUUIzaTNTINANslnelivetundugaauenans

v Y [ VR [
=

WewlealUgmdnguiinetves wagAugnugIuAngIesi unsveewasang u lngly

FIUTEYARIINT WU INTAE seguveyadus) Wuurameya

[
v

Tunaud 2 wuaweyaidudiuny veyalunsinengazgnuUaududunuigs
ALav (numerical representation) Ingluluina BERT elnamisaurluussainananie

ADLNILMDS LA

[
Y

Junouil 3 Inmanauunsm ssuvaglymelianslmvguavunsimiivedinsizy
ANNANTUSTEMIMWIER1e Tuns v Wi n13esIvdeuImanguaivayuvisedanesiv

Y v (2 [

VAN Y38NIMANUSLINANTINE I UVDD 1

TURDUN 4 agUna 3NN1TIATIENITEUUAZATUNEITeD TS e wIslud

voyarieanalunisdndu (Zhu et al., 2021)
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c‘f'm v I claim — ;' Graph Construction
\ ; A .

. KG b RS A @ claim node
g -g‘“ f v ! A knowledge node unique to claim
5 a d

& HBO® «-- —» selected knowledge —
}XI,EEPEP,.E? T Aknowledge node among claim and evidence

! N ; . .

Lo, SRS evidence-claim pair node
—_— —_— _ i N

Initial node representation

J
(OM-~EWAADMAAE

\L Updated node representation
O DA AR (AA A AAAA)
J
o CemVeifaton ]
N\ > 4
SUPPORTS REFUTES NOT ENOUGH INFO

Al 2-17 The overall framework of the knowledge enhanced fact checking

system(Zhu et al., 2021)

2.2.3.14 Fee1edi 14

INAINT 2-18 hansan1TnuNITUVITZUUASIVADUV LIRS IUUT AR LuAA

Yy v

(cross-modal) AiiauRudniunsuwedy Factify 2 Manunsausviianaveyalaniveniny
wazan e manglunnsivaeuaugnaeresteed (claim) il 9 lngardenangiu
MNg1ve (evidence) sruuilinnulaglymaiinn1sds (embedding) Yoyansveniuua:

mwasluvTginnmesiaedny nuudsluluea Transformer lielTguIANUNENITUSTENINS

v v 1 Y Y v
o

YO NUATANFIU WazyiIn13AIANITaR Ve U duIsmsawia dnszuaunisvinaulaeg

De

GRA[OR

I
Y

TURBUT 1 MIFWBLANANFININVEAIY FEUUAUNALANTAUNIANILNIY
(semantic search) \iloRAsvoyaNANFIUNNLIVBITUTDR IneiAITANINANUAIEATATY

e“d' v v
YaeINnesnlaannsleveya
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o
v

FUADUT 2 NITAT A IUNU: SUayjaﬁwammuazmwwgmmmLﬂuf?fumul,%a
$fiatav (numerical representation) Tagluluna CLIP (Contrastive Language-Image Pre-
training) Weluanunsarhluussunanamenauiimesia

[ v v
o

FuRBUN 3 NI5WITIAAIY Transformer [WUNISWITHARILNUDIFIAVVDIVEDNS

wagnanguargninglaea Transformer LiaITEUFANAURUSTEMINTY

JUABUN 4 NNSTLUNUTELAYN STUVALIBITLUNUSELAN (classifier) LNaRnENIN

[ [
o

Yoontuiuaswmsawia lnefiansaanuasnsnlaainluea Transformer (Verschuuren et

al., 2023)

Semantic Search |

0

\ q 3

GHE

_____________________________________________ Q

) Evidence Retrieval .
1 3
' g
g

E

I

! y) (]

i T o

' 2

oo

] P candidates §

| Claim text dense. o =)

i representations o3 %

: I 7

i < &

: o g

| 2

i J

| SBERT 5
(MPNet-QA dense refriever) e

Doc Claim text Claim Image ij Claim ORC text Doc ORC text

i 2-18 Logical General System Architecture (Verschuuren et al., 2023)

lgasun1399ue95 ¥ UUNTINE UL el Ui BavesiunseuIuns

ddnymanaUsenis lawn (Dai et al, 2022)

1. MIkUNNISRSIdau (Verification Classifiers) ssuusiailludanasyiuiine

MueANNgNABIYILNANYT Tngdivdnnslunsivaenilonmiuguveyaveinises
ansnlasunistudu eiiansaninveyatulasunisatdvayuinawseviandng uiieme

ysaly
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2. Aroduneiidaueatureifianis (Counterfactual Explanations) itUiutss
anailavesyly szuvIrTuTNdesueiitauesiuraiaaith Wevslnyludveya
atuayunglanseavsisienidudia lnsuandfiunanueidarudanuoeils

3. NFBUNTNBUAIDIY (Question-Answering Framework) ﬂiz‘mumiﬂfﬁﬂ%
Bupunensasesinuiiievestumsonsdiudam mumemsisnouiidulllaan
wiawinguiiudede Seelunmsassanudauestunisersavisfidudia

4. MsTIuTImdngIu (Evidence Gathering) S¥UURTIR@0UTBL AT A
voyangIueyaiiiedela wu Wikipedia siiaiulsanmadevtaiiivniasiane ioln

tularmdngruiiiauetuundeiowasitulagiu

'
=

5. nsfiausanvesyls (User Engagement) syuuiifisedvdnmesaiuuly
ArmAuAsvesH s ULeyaiian n1issEyImesuIeTiUSu g funn dnmeveyad
paneAdstunoumnivelrannsaiuarulawasnafuinymeyatignaesla

224 a;daiiﬁ‘ LAZAIILTITNY

MsasNTEUUATIIABTBLianssnludRduiaruminienateUsens 1wy s
wasemnusssedlniudnmiannsailUlelunisaumveyasnguveyaiiioy
uennienesinnsaniannuanninvessruulunisUssnanateyaiiia i urouLay
wanvate Tmdan1sdanmstureyaiioainnunaiaedsuniolignaes uuamslunis
fimszuuTiainsnassdinmneiiensesiituaus uaglvgueyafiansanuma
wanula annsalueluladfideglutagsu wu nisly Wolfram Alpha iugiuteyaly
msaum ee1slsfinniagtumaluladifiogsluiomelumsaseszuuiiiusyansnmuay
ofleln Fanasnisnisianfiuislununisasesdiniy uagnisutaseiFensadmdy
Monmmnzaussll (Jimenez, 2017)

ARG WazTasan (Challenges and Limitations) ﬂixﬂaulﬂélaa%awé’m
ol (Dai et al,, 2022)

1. mm%’u%@umaﬂ{agaﬁﬁﬂ (Complexity of Misinformation): %ayjaﬁﬁﬂawﬁ
AsuAnae waglunefigniaussinvnidusieieriaiaely
2. wdngrumisaau (Indirect Evidence): v19nTavayadilugnnasinisefds

wiaaanluiigivedasnss viluanuaiunsalanisiannugnaesdudniou wasduyeu

£%
=

897U
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3. anula uazaudela (Understanding and Trust): wlvenalulandassuy
SolufMiauelu nslanizosed amnatesuislunslasamievinainulusdaly
n3zUIUNITARaUL

4, awﬁammm@ma (Familiarity Bias): UszAvisravasieduigetalaiudviwa
MNANLAIALYRI TIBRRAUTDYATIAN Gsenaunnasiululuunasyaea

nsifindneninaes fact-checking systern ldunuusalusfidanummendng
0¢ 3 10laun (Guo et al, n.d.-a)
1. maviaundinedfiufiannsalsmduaugnaaslanesue)
2. MIasspeyaTinTouRquAmSuNsiinoUsSane3Tiumaril

3. NNFIANITANLANANVIIN B IALUTUNTUNITD19EN
2.3 UgyyUszhivg (Artificial Intelligence)

2.3.1 Anumng

Artificial Intelligence (A) w884 inalulad i a1u15a4d sukUUns 871889
AruaNsavesyuslunTAn Jamen uagdadula ne Al gianlyluuiunosnisdne
deifsnsganBanniaGeus warnisaeulussdugaudne Al aunsagagluniseonuuunis
Bounisaeu MsUulsinsruILnIsaey waznisdnnisaunsuivmsluansunsng 3n
i1 Al faffunumandnlunsiauinusosdndng IcsmLawwﬂuéﬁumﬁﬂms%auua N3
asnassnion warnsusmdunanindeus tnduausoly Al ieaslunisauniiuay
Ansrgvvaya ilvmaneniinnuilafianddsduluiomiiGeu vonanial Sseluns
Usuussuszaunsainsidsugestnden Tnensluduusimnzauuay nsatuayudi
p3sANLRBINITYatARazyana Ml Al lunisAnuiluiissnsiediaussansnnly
M9iFeuy widianaiunuAnansassauasn i inedsdululanfiudeusuasesns
smigr msth Al inlaluneadeudadunsidalonialm q dwsuthdnulunsianmuies
uazwInAINTNdmiUswanTiTimalulatiduauddalunnauvesdie

ANAT 2-19 Usznounae 5 fafifanuddyuasdunumiuanansiulunig
fiannsSeumsaoy il

1. Effectiveness Use of Al Tools 1y s ulufi nsussiiutszdns nmveg
wiasite Al lumsvetineulumaious Wnefinsanruedosdiomaidamsonouaussme

anulunulavesinssulaniiedls wazmeafiuanuwlaludsnivlaunnussiiedla
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2. Student’s Proficiency Using A.l. Tools 71 wunsUsziduauaunsoves
tnFeulunslouarysanmaiaiesdio Al Tunssuiunmadous lneRarsandsnsiaus
wazeudnguesinseulunislusdedlomaniossdussansam

3. Teacher’s Proficiency in Al ﬁﬁﬂfgﬂLijuiﬂﬁmwmmiasuaammishumigim
nsia3edile Al lunisaeu Tnsussiuaudiungnianaiauasnsaourede19158 9
UsyAnsnnlunisluedosile Al lunssuiunsiiunisaon

4. Advanced Student Skills in AL fififl innsaninusdugevosingsulunisly
winsile Al fesmismnuanuisalunisdaniseya msassassaiiion uagmsUsidiuna
madeus Insgaridudnidouansnsols AliedfulsmansEouuemuios

5. Institutional Integration of Al §&tltun1sysanns Al lussduanitunisne
Taofinnsanfenistr Al unlaluaiunisesnuuunisiieunisasu n1su3mIsdants wagnns
Tnusnisiindeu Sssmslnanduannsnuuimitumadasundadugaiinalaogned
Usgdnanm

nsRasanamiinae e lafwansenusazanudidyuensly Al lunsane
wagannsniilugmsiaminagnsimmnzanlunnsysainis Allunisseunisaouly

raugaNAnyIlaeg1siiusednsaIn. (Grajeda et al,, 2023)

EFFECTIVENESS
USE OF AI TOOLS

ADVANCED

STUDE&ESKILIS USE OF ggg%mgggsr
ARTIFICIAL
INTELLIGENCE
‘ TOOLS IN HIGHER
EDUCATION

TEACHER'S STUDENT'S

PROFICIENCY IN PROFICIENCY
Al USING AI TOOLS

A0l 2-19 The five dimensions of the use of A.l. tools in higher education

(Grajeda et al., 2023)
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Artificial Intelligence (Al) #1884 ﬂiyiymﬁzﬁwé Foduavnisvesineraans
poufmDITILUNIATeszUUVE s TN TuTiansnyhanFeRalawmiieuiyses Tng A
anansnideusanveya Uiudmuaniumsn uasvhmadnaulalnossdnlud® foenenis
Tyaru Allaun n133dides nsUszananan T nswany wasnislnduugiilussuunig
7 19U WIMUBMVIoR 8Ll U (virtual assistants) Al TUA18UTEAN LU Al LUULAY
(Narrow Al) 5zUufioonuuuniierhauenzay wu mswuztrdualuiules Al oy
#131U (General Al) spvuiifianuanusalunisyeulaannuansmiiounyue (Gseylu
FunaunsaL) A funumddalunaisgnavingsy vy MIANYI NMsumng N33 way
nsuas InemedinUsyansnniazannnufianatelunisyiaunis 9 (Khan et al., 2024)

Artificial Intelligence (A) mnedanelulagfifmutuiielnaiosdnsauisarmy
fingansmnuaaanazmsdadulafiaaeadstuuuela Tasiamgluuiunvadlieaniu
Tnay (Large Language Models - LLMs) @ silmuanansalunisiuilanarasieveninaly
sUwuuTiusssuvduagiiaammaneg n1sly Al lunisUssananan1wisssuwd (Natural
Language Processing - NLP) lg%ummﬁsmaﬁmmﬂiuﬂmEJLL@UW@LﬂS‘ifu i nsulaniw
WINUBN LLaxﬁﬁaaLaﬁau Al wianiin sy iuaunimeaiuanulasasiowayaii
undetie msluau Al Sanelisnisnsivaeunasdusiy (Verification and Validation - V&V)
dielnuulan Al ansnsavhaulnesisUasndonazivssansmnluaniunisainng 4 Taonis
fianniEnsinnauasjiRlnsaiosessumslanu Al lusuien (Huang et al., 2024)

nnnd 2-20 uanslmiuddfaunisvedumanwvuialug (LLMs) Gauad
2017 Jumuan Tnsuanslndiuisnmsnamnneluladiadyuarlunadiladunnudonluu
YA

noud 2017: lwanwrdulvalumeadin Deep Learing iy RNN, GAN, CNN uae
MLP sauffumafinnaiia 1w Word2Vec wag FastText

{2017 fimsidesa Transformer Faduaatnenssulvafivaslvlunanwanuse
ﬂﬁzmawaﬁgaagale;}aéﬁaﬁﬂsxaw%mwmﬁu

7 2018: BERT Julanausnitlyan1dnenssy Transformer 981 0ANTULUY Uaz
Usrauanudi§alunisvhansianiey wu msmauﬁwmmazmﬁmeﬁmmgﬁﬂ

w&ad 2018: Insaulunaniwuualnyesnineswaiies nswvseanidu 3
Usznnudn Ao 1) Encoder-only: Tuiaadily Encoder lun1sinssaoya 1w BERT,

ALBERT, ELECTRA 2) Decoder-only: laiaafily Decoder lunisnensiaveya 1w GPT-1,



55

GPT-2, GPT-3, ChatGPT, GPT-4, LLaMA, LLaMA2 wag 3) Encoder-Decoder: laiaaii L
Encoder tlay Decoder LSUI‘LJ BART, T5, Switch Transformer (Huang et al., 2024)

Evolution Roadmap [ALBERT] [ ELECTRA ]

Encoder-Only

BERT

MLP CNN

Deep Learning

ChatGPT

FastText

LLaMA2

[ RNN ] [ GAN ] Word2Vec

2017 2018 Large Language Models
(LLMs)

il 2-20 Large Language Model (LLMs) Evolution Roadmap (Huang et al., 2024)
NN 2-21 wansbdiuinsiinvesluaanimaniaivg (LLMs) fauwadunay

AMIWAILIAUR NSNS Tnsnuseanitdy 3 Sezuan

szezdl 1 Sreviaun (Pre-training stage) Lﬁu%gumaumim'%au%au”aﬁummiw@ﬁaﬁn
Tunalmalanwnazasinnuduiussemisinie neddunouseslaun 1) Mssausau
GJaagJa 1'7{LﬂumiLﬁmaummyaagaﬁi’wmumﬂLﬁaisgiuﬂﬂiﬁﬂiuLma ﬁqmyaagaﬁsiyaaﬁmm
naInnaekazAsouAaY 2) N1stdenanidnenssy nsidenlraadaenssuvedluaai
WNgANRULAReINNT WU Transformer waz 3) msfinlaiaa nisfnlumalniougain

YoyansIusan laglumaliansiSeusdiean

sverdt 2 szeelyvan (Offline stages) WiudunaunsUSunadlunalimnzaufuny
lawnzas Ineiidunousesdid 1) msuSuunsliea nsuSuunmnsiiimesvestunaln
YA UIUTNDINTT WU N13E519 chatbot 2) M3USULAIANET nsUSuLAeAdaiilaly
nsdearsiulumaiielvlanadns finoinis uaz 3) nMsUszdulssansam nisuseidiu

Uszansnmuatumalagluynvayanadaau

s3uel 3 sveglyauaie (Online stages) iutupounisiilumalulyauase Ined

I
v

Tunaugonll 1) M5UTuUTe Msusulseussaniamveslunasganeiilod 2) N15a319
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chatbot N3t lumanasalu chatbot weluylvawsalanaula 3) n1s@eunadu
wIBslleAum NsWannalumaiunsosanuniaiiulseansanlunmsaunveya uaz
4) Mmssnwimulasndy nssnwianulaendevessyuuiialaatunisufveyanluiie

Uszaen (Huang et al., 2024)

=)

LLMs Lifecycle

L Performance-issues . Sustainability Issues L _Unintended Bugs

i v v |

7 Adaptation Utilisation .
—-()-—-[ Pre-Training ]—-()-—[ Tuning ]—T—[ Rk vement }»o—-[ Evaluation Deployment Guardrail
Data Instruction Basic m‘
Collection ] —[ Tuning ] B9yt ] —[ Performance ] m
Architecture Alignment Chain-of- Safety w/ Search
Selection Tuning Thought Engine -
rainng J—{0 ) ouronsin |

() Pre-training stage () Offline stages (M Online stages [0 Vulnerabilities

Analysis

i 2-21 Large Language Model (LLMs) Lifecycle and vulnerabilities (Huang et
al., 2024)

Artificial Intelligence (Al) 1iuwmaluladnfinswanesnesindilurslun dnmun

(%
=]

Tnefiid manendnlumsassssuuiiannsadeusuuauainsavesyuslunisia Sous
wazsinaula Al gnianlelumannyansnuresdinusydiiu wu madsnunedesiuys
waflowoens Siri waz Alexa %a%aaiﬁsﬁ%mmaawmuw 7 lneenavmnauieunniu Tngly
nodluiioduianuine uanand Al fedlunumddnluniunisiiesgvveya aeaise
Ussananaveyasiuaunlunadudu itelvlaveyaidedniiansnuilulslunisiaduls
yagsRalnoensiiussana dreenau msly Al Tunsuugthadnsumioangausua
noansvasuilnaluunanesudaeudiss Wy Amazon Seeifinszaunisnimsfouds
Tuiugnan Al SaiinisuusdssianeendunatsUssinn wu Al fidauaimisolunig

navauenoan 1un1Taluvrly (Reactive Al) wag Al M@11150138U3IINUSEAUNT

(Limited Memory Al) #sunazUszinminislyauiwanansiuluauaiunesnisvesylokas
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Snwarresuitnesnsyin Tuewian Al fuuslundiezwsdiunuimanniuludiadsesi iy
Tneannaiinisiauinaluladiannsovinnulaegnidassanniy Sse19dmansenune
A37ruLarnslsTinreusieenwn sndlsAniy nMswamn Al Sanesdnidad iy
Uasnfouazraiosalumsliny welmularmeluladdazgnludeusslovivesuyveni

Iuvmﬁgﬂma\maxmmzam (Al Redefined: Types, Components, Benefits, and Examples,

2022)

Artificial Intelligence (A) waeds weluladiwanntuielnedssdnsaansarey
finadsaruavionsdinaulamdouuywe Tnsanigluuiunrasnisguaganin Al funum
dalunsmelamsdtedonaznssnulsadauwingiinnty wenani Al Swdusavae
iuﬂﬂﬁmmzﬁ%@yjamqmsuwméuaﬂﬁagaﬁLﬂuﬂiz‘[mﬁl,l,ﬁ;;ﬂaml,azLLW‘mé NI Al
iuoﬁ”mmﬁ@LLaqsumwﬁ?uﬁmmﬁwﬁiyaéw@ﬁ desmnmisla Al auseeanaliies

Aulun1siwndaveyaguain lnsaniglunguuszynsinan1viiuanaaiy nsanyily

Yy v
3

nansdtimiuisanusudulunmstauliea Al fannsavianulaluaieni ieln
YoyaVNTTEWEaNs i RlanewihRuariusyAns nn uonuniinnudidgesnisd
wmsgIukazanIslunsiau Al fianansalsulalunatgnie aginludulaniedesile
Al finututiuainsanevauosnmneamsvosrluuiunmsiausssuasgiaansi
uanasfulnogamngal mMadiaausimvesyludlulsawdangulunsiau Al asaeln
ANLNINTTYANINMDINITUAT ANV IaNIZIEAY FeaziilugnisiadaneTiu Al 4
wrislasouasiduiinsduylyinndu egnslsfnuddvedadanie q doraindulunis
Uszilua Al 1wy $ruudamdididalunimeasuluieg Jservamaneanyaiunsolunis
Wluveaman1sine waznslufiansaniesnivendunie 9 vesniwensu Jee1aiinane

Usgavsnmvadluaa Al lunisneurauiieavesiuaunin (Sallam et al., 2024)

Artificial Intelligence (Al) nunefiamalulagnanuisaassuazlszinanavoyalive

Y

v A

MunaeInIsmLAnaTNassawazn1sanauls lnsanizluuiunveanisdyiuaznis
n339a8Y (Audit) Al gniunlutioWmuiaua i savesy@edvgluaivil wu n1s

AATIENveLa NMsUsTEuANNEY warnsinaulaniveyaativayy uenaini Al deyielu
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nMsUTuUTINsSELINNMSIOULasinUsEansamlunisinuinig lnelanigeydailesiuiu

v

Generative Al §3aunsasaveyalnuuasyislunmsundymidureulasysiivssdnsam

v A

N5 Al anlvdedianudidgnensiauninwelazANansavew eI luau Uyl

(%
a v A

wazn1InTIaaeulugARaviall (Anica-Popa et al., 2024)

Artificial Intelligence (Al) WuwmaluladAfiniswauiesrssinga Jesambianisly
Tuman1sussaianan1¥1sssuf (NLP) fianxnsadnsieniavasianiwuyvele lagly
YoyaInvenurIaidssiuuasveyavan uenant Al fanunsethluluivdesuuuudu

v

7 wu gUnnuazifleladnmaie Al gnueninduiedesiiofiddnonmlunisiaiuasianis
Ainsignidsnmnin Tasamgluniunsinsevsudeagney (reflexive thematic analysis)
TusmiAfoamuguamm Fsn1sls Al iy ChatGPT anansavaslumsdnnisveyasiuausnnuas
pelunsansduanveyaiidugeulaseisiiuszdniam asnslsionu wnarsdadlmdiud

'
=

YoIAUB Al 1luENNTaTINETIALARENDATY IWesnlulafduUdyyy tazn1TiATzn
MAnTudinsmoe1denslaIuTLaz IRnaulavestnIdeLielnlanadnsndaumng
wagdnds n1sly Al lumsdedsgauninddluaisgnuedunisunuiiisnisniey unmisas

Y

gnuenduaiesisiasufianunsamelniniduaiusavinnlaeeaduseansnmunau
Ingangluganveyaiinnumainaewazdura Ny n1svinANNwlanaznsly Al e
fasussniududiddaiidniterslnmuadle Welvnstomaluladfidulvesamnzay

wazilUselovugeanluanideisnanin (Hitch, 2024)

[

Artificial Intelligence (Al) Wuszuunddneainluniswauianuausaluniswila
LAEMBUANBIN DTSN MLATLIRs I VRN ¥ERY1IHATEsTTN 1 Al Adsiianuaunsalunis
43519A0 Al uUT UNVRIANINUINA DN T UNIUBY FITIUTINITHAUIMGYHINTA
(Theory of Mind) ey Al anansawnlaensuaiazissgdlavesrdula wananiiniswmmun
Al ffiAuERnsalunTNeAULaL JANAIRNUIIULIAYE BRI TIUBINY¥E R ILANETY
3 ] = a o w o ¥ o ! [y
Aaniueniulatazanumeaily Al Gadudsdrdylunisyinly Al @awisavinausiuiu
wywelneg1aluszd@nsamuazUasnds n1simun Al ilauaiuisalunisnlanag

(% ¥
s LY

ma‘uﬂuaamamiummawuwuumaﬂmﬂstiaiNvTaﬂsuu nan d’daﬂﬂaaﬂﬂUﬂ’mEﬁW] vJu
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Usslevunedanu Tnonislanguiniaasugmansngfinssunasnguinednine, wu
Acceptance and Commitment Therapy (ACT) dewsluniswaunandeudmneay
uena Nt Laﬂmsé’fﬂﬂéTJ5aﬂawuﬁwﬁ’@maaﬂ13ﬁqmmaﬂﬁLﬂuquéﬂmwaqrgé’mm (observer-
centric approach) #se1vaglunisneaeuauiiaives Al uazn1sdnnisiudayminisda

wwIn1ves Al naenraesiuafisuvasuyse (Edwards, 2024)

Artificial Intelligence (Al) sinefszuuneufinnosilomeadnna 4 wu Sanesiu
maﬁau%uaaméaﬂ (machine learming) kaLN15UILUIBNANIYITITUVIA (natural language
processing) Lﬁaﬂ%’wqawaé’wﬂums?{aaﬁ lng Al gﬂaamw‘umLﬁasﬁwiumﬁﬂ%’w?a
A vesn1saununooulay desamdnisasadurenudilumungan N1l
Tassassnaselaues uagnsimunuoniannsoneuaussmerudaiiuni q lasens
wnzan maly Al luntsusuuaimsasumuesulaveianelmiindymmistiesssy Hean
nsnduluienfudsideriurelaussiia wienisludmaiivanyay orafinansenuiiddty
ponsiiauasnaiiauTalunsaun tnsenzesnsdslunsdli Al o1avhlmdssuoingy
fifisrunaussgnaziasviegninesnainnisaunun faiu Al Jdluiftssunduatesdiofivaely

N15d9a15 waduduinaaniidnsSnanslassasiamiedinusaznisaeansiudarteaulay @

[ [
=

783HiN13NNTNNRYTBUABUANANTENUTNDIUAATUIINATY Al Tunsdnnisuazaiuay
nsaunuisaulau wWielrwularnistuwmelulagdazluvilmiaanulumiisutaznis

wensludsaueaulatiuindu (Carstens & Friess, 2024)

Artificial Intelligence (Al) vangfamaluladiiannsndiassnnuanunsavesywely
n3An TAs1em Lazdnaula Inslannglutiunesngmneuaznissdunumnangmng Al
anianlit oaelunn5UsanaRaT AT ILIULIN U NMITUUNUTHANTDAINL A3
AATLMONANTIINGVEY LagnITMAMIUHINETIN e Gemelaufofnuluane
nvaneannsavhanlaessdiusyaniamanniu msvam Al mstarulusdauazannge
oSurwla osannisly Al lunszurunsmenguuneaesnisanudaaulunisiaduls
Wielannsonsvaeuuaznumulalunsdififivefinmvdonismmensngane uenaini

Al §99990n115USL A UNANTENUNLAAT UINNATT I UTUANINEINA DN LB LUNEIUTE
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Ufudsuasimunmaluladlvneuaussmenmmesnisvesluasdnulnssammngay n1s
Walu Al IummﬂgwmaﬁﬂﬁLﬁmu,@iLﬁ'm%aqﬁ’uLwﬂﬁﬂLLas’jﬁmimmauﬁaL@@%Mﬂﬂfu A
Jimosrnileddiiniedinuuarassssy wWiolunislau Al dulusensdiamuduiinveuuay
ulsylevunedmalnesiy Msasamnusasilosswnainddeanuarnuaneanuiaduds
ddnylumaitan Al fiflaunmuazanansaneuauasienummeiiiatululannganely
ﬂﬂQﬁULLazauﬁﬂm (Al-Law-and-beyond-A-Transdisciplinary-Ecosystem-for-the-Future-

of-Al-Amp-Law 2024 Springer-Nature, n.d.)

2.3.2 aulsznouveslynuseiyg

€

Ml 2-22 Teyayrseiiug Ussneulumeaiulseneundn 6 eene fal

1. Machine Learning (ML) Lﬁumﬁumﬁwaaﬂ’zyiymixﬁwéﬁ'qaLﬂjumsﬁ’mm
Sanesfunazimadedivglnasufinassannsndousnveyala laglunssinindoy
TUsunsmanzinzasdmsuunazay ndnnisriienuees ML idunslsveyalunisiinaou
Tuia Fsaganunsovhnsaansavionistadulaladielafuveyaly fesrasu msdn
nsosBluavEEvEIN SR INER T

2. Deep Learning (DL) Wuawgesves Machine Learning AlylassneUszam
g (Neural Networks) fiilvanefulunisuszananaveya DL annsaiSeusainveyaid
pudugaula Wy nMsuungUnmiemsudanis lagn1ssiaesisnisinnunesanes
uywslumsUszananaroya

3. Computer Vision iuaanues Al fiysiuunisvilvaesfinmesanns W' way
fauwoyaainamuarinle waluladdlslunsuszanananin wwu msandilunun n1s
n9duing wazn1siineniale Fedinislyaulunatsgraiuniss wu n1s¥nwiau
Uagnfouazn1sunme

4. Neural Networks (i ulsnadila fuusstuaialaninlasas v sauesuywe
UsEnoune node sifauaaUsyamidenmerulusuuuudu lusatannsadousanveya
lalasnnsusutinmtnuesnindeunasening node feaglvanuisnsiinisaianisnivie
Suunvssnvlaegnsdiusyansnm

5. Natural Language Processing (NLP) tJuanviaes Al ﬁa;iuﬁumsﬁﬂﬂ;ﬂauﬁama%
annsnulauardoasmoniwuysele NLP lelunsiinsenueninu nsulaniu way
nsaseven Tnglmmadama q wu Msliaenaugan (Sentiment Analysis) Lagn1s

v 1%

A9719UDAUON LU
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6. Cognitive Computing 1011591883035 UIUN15ANVDINY Y LAen15590 i uTes
N15USEAIANAYBYA N1TILATIEN kaEN1TLTEUF 58U Cognitive Computing a1115a111a
wazmavausnaveyandugaula wu msluawugimanganluuiunang q laglynis

SeusINUsEauNILAzUaYafitloy

DEEP LEARNING COMPUTER VISION

Computers imitating the
learning and thinking
methods of humans

Helps computers in
understanding the visual world

KEY
MACHINE LEARNING COMPONENTS OF NEURAL NETWORK
Machines learni d ARTIFICIAL Network of artificial
achines learning an etwork of artificial neurons or
improving by studying data | N T E L L I G E N c E nodes inspired by the human

and statistics brain

COGNITIVE
COMPUTING

NATURAL LANGUAGE
PROCESSING

Enables machines to understand
human language

Stimulation of human thinking
processes in a computerized system

il 2-22 6 Key components of Artificial Intelligence (Al Redefined: Types,

Components, Benefits, and Examples, 2022)

23,3 perUsznouved Al fiAenvesiu Fact-checking System NN 2-23
1. Natural Language Processing (NLP)

Natural Language Processing (NLP) Wuwedafids ﬂmswmnﬁau%mﬁw%a
(fact-checking system) BstaelnmeufiunosanusaiilauagUszanananiwiuyvelnosal)
UseAvsnm Tas NLP IslumstinsgvmeanuiilessyniumneuasU3unvesuaiionsosd
noan15AT19dau (Unver, n.d.-a) nAdARI9Y 1y mﬁmswﬁmmsjﬁﬂ (sentiment
analysis) arn139UNUsEIAVTEAIA (text classification) gniulsiiteraglunsssyn
vafonsestufiuualuufiazdusiodoly uenaniNLP duslumsassdiosunefivlane
dmfuglmiiertunanisnsisaeuteifionss (Du et al, 2022b) msly NLP Tunsiseyad
AevesnenatsuarmsUsziiumnugnaesesteensesiiluszuuannsaiinulaegs

saSwaziuseansnmunndu (Unver, n.d.-a)
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2. Machine Learning

Machine Learning (ML) tduwmafiad b lun1sWaunssuunsiadauyeaiiaase
TnganzlunisasislunaiiamnsaouganveyauazUsulsslssdvsnmusansnsivaey

YoL19a39bM (Samarinas et al, n.d.)

AN D)
7 r—
ZZ]
[ ]
[ ]
passage |§ sentence |§
. . 3 supports
retrieval selection 1 NLI
> S N | }_-7 — > refutes
] —
not enough info
corpus 3 .
_J
top k top k

i 2-23 Three stages of claim verification in Quin+ (Samarinas et al., n.d.)

ML gnihanlglunsiuunusziavveiionsearndy "atuayy’ wie "Ufias” Ineds

Y 9

nveyanileglugiuveya (Du et al,, 2022b) adansiseusinlylu ML wu nMsEeusLUY

Y

v

ﬁggaau (supervised learning) LLaxmiL%EJugLLUUIJJﬁQaau (unsupervised learning) ¥aelu
JPULAINITaUSUA LA W aIIAULL U luA1TRSI9d U BN 9a3 dla wonandML £
anusalrlunisieszugluuureweyaniduiuazyelunisimuinagnslunisnsivdey

YoLM9senTusEaNS AN (Unver, n.d.-a)

3. Deep Learning

Deep Learning (DL) tuaumiiswes Machine Learning filslassneusyanmitey
(neural networks) ‘Lumiﬂﬁzmawa{ayaﬁsﬁ’u%u AU YDATIULAZATN (Samarinas et al.,
n.d.). luszuunsiaaeuvefiaads DL Qﬂ‘LsﬁvLﬁ'aﬂ’wmszwﬁ'mmsaﬁwmﬁmeﬁu,as
Uspifiunrmgnaestasaiiensedinosisdivszansnin TasiomelunisiseyaiiAsaves
MnenansuaznsUspidiumnudiiussznaeFensesasveyaiifiey (Du et al, 2022b)

n15ly DL ¥rgluszuvaiunsaiseusanveyadiuiuuiniazyiulsaanuuuugilung
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7197980 UVBIS I lnBe19naLtiod wananil DL Seanuisalylunisasnalumanaiunsawnla

USunhagANnIeveswenulafdsliu Jadudsdrrglunisasadeuveiaasiidiniiu

guwau (Unver, n.d.-a)

4. Knowledge Graphs

Knowledge Graphs LﬂugwuﬁaaﬂaﬁﬁiﬂﬁqaﬁywﬁqLﬁusﬂya;gaLﬁmﬁ’ummé’mﬂ’uéiwiw
%aagaei'm Tuszuunsiaseuveliasss Knowledge Graphs QﬂI%Lﬁ'E]ﬁ’JUi’JZJLLazﬁﬂLﬁ‘t.lﬁt]laﬂda
fRemesiuredunsasiinosnsnsiadou IG]Haﬁwﬂiﬂi‘{ijluﬂﬁ@i%]ﬂauﬂ’J’IiJQﬂ(;ljaﬂ‘ll@\‘i‘g@%a
lneens5amid (Unver, n.d.-a) n13la Knowledge Graphs GU"Jaiﬁizuuawuﬁal,%auiaa{a@
INUNAIN LLazﬁﬂﬁnﬁhyum%a;gaﬁLﬁaa%aaﬁﬂizém%mwufmﬁfu (Du et al., 2022b)
wananiiknowledge Graphs Seaelunisasisaualafiandaieafursunvesmadonses

FadudsdAglunsyszdiunnugnaesesaya (Samarinas et al., n.d.)

claim v o1 claim 004 Graph Construction
S KG ,,'! D . - @ claim node
:f \\v“ \‘ /‘ P : ‘ y . e /A knowledge node unique to claim
. ] \"n)p_-w —— selected knowledge —— | & |
\‘W’lkgly"li‘l)llA 4 - ™ | - Aknowledge node among claim and evidence
- " i 3 ) 1 |
! (gl A ~ovo s 5 A evidence-claim pair node
strieve o — —— reétrieved ¢ nee ——5 i .
\L Initial node representation
1 i N
\ @) A )(ACA"A(A XA AY
J, Updated node representation
A A s mmid)A A A)AA AL
SUPPORTS REFUTES NOT ENOUGH INFO

AT 2-24 The overall framework of the knowledge enhanced fact checking

system (Zhu et al., 2021)

NN 2-24 TUKSA FIYANANFIULNEIVDIINUUN Wikipedia niuaAuzae
Qmﬁaﬂmﬂ Knowledge Graph mmﬁmanmqﬁ%mwaauLLawé’ﬂgmﬁﬁam WU

N158319n31MN158198NT MENIU AUTUUUTIN N1FONENT MANFIUNAN UazAIUTT
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Lﬁaﬂazgﬂﬂauaﬂut,wmﬁ’waaq Bert Encoder ﬁmumiﬁﬂamuéawﬁwL'ﬁaLwﬂQmé’wms
Junsuanasunuvaslaualuns qmﬁw ﬁwmﬂﬁmama‘uuﬂﬁw\lLLazé’ﬂmmmiLLamﬁuaa
Tnunifiesuunnisensavisiaznsnaaeu (Zhu et al.,, 2021)

5. Information Retrieval

Information Retrieval (R) ifunszuiunsiilslunisaunuasfsoyafiisavesan
gIuveyauiondsaya (DU et al., 2022b). lussuumsraaauraifiands IR gnluiiionum
lenansTiAeITesiuTe Bnsesiinesni1snsisaey Taglamaianisinsusuonaismuning
Aerves msly IR 605sﬂ,ﬁiz‘uummamausawﬁayjaﬁé’wLﬁuiumﬁﬂﬁzLﬁummgﬂ%awaa%a
Bounsoslaoenssnduaziivszansam (Unver, n.d.-a) uenandR Ssawnsalalunisia

Usgloaniianuddgainenalsiiauny Jaaglunsativauunisnsivaeuvemassilaeyid

AUs¥ansn I (Samarinas et al., n.d.)

6. Textual Entailment

Textual Entailment \dumafiaflslun1sussdumiuduiussennsveriuae s
Tnglamzlunsnsaadoureifiaads (Du et al, 2022b) Tussuunaasureiiaads Textual
Entailment gnlwiieUsaiduiivoifensesiinesnisasaaeutulasunsativayumdagn
Ufasnveyaiinsn wedatvelnssuuaunsadadulalnimeyefifogannsodudunie
Ufasveiiensadlanelal (Unver, n.d-a) n15ly Textual Entailment #aeifiuenausudily
nsaTRdeUtaTITiasilnszuansainelaossdiusy AvBamanntu (Samarinas

et al., n.d.)

7. Explainable Al

Explainable Al (XAl) LﬁuLmeqﬁy"qLﬁumﬁﬁﬂﬁmaé’wgmaaiwu Al aunsoanlala
netudwugly (Unver, n.d.-a) Tussuumsaaaeutoifinnss XAl grilmieludesuieeaty
nsinAulavesssuulunsussidunugnaesuesteiionses (Du et al, 2022b) N3l
Fesurefidmaunglnglvanusalaveuaiissuudndulauiy weganunsoasani
Weshulunadwsitla (Unver, n.d-b) uenaniixal Ssmelunsuiudssssutlaenislneya

gounaulieInunsiniauvedlung Jeanansathlygmsiaundvuluewian (Villegas-Ch

et al., 2023)
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8. Automated Alert Systems
Automated Alert Systems iussuuiilolunisuaafounluierivreyanienadu
(=3 A N o ¥ (=3 a ¥ [ va
Wiansadaanadss (Unver, n.d.-b) luszuuns19@auv0L19939 s5UULIBABUSHLULA
anunsomelunisinsuvesensosliug N919009n131135053988U (DU et al,, 2022a) N3l

Yy v [ v
[ a

sruuwaafeuwlglvylvaunsawnfweyanidrfgylnesssndiwaziivszdnsaim (Unver,
n.d.-a) wenandssuukanfsudauisalylunisaweyaiieniuvesenseanlasunis
AsdeuLal Fanglunisasnanunsgningineanuveyaiiidumaludsay (Samarinas et

al., n.d.)

2.4 vayan13An®1 (Educational Data Type)
2.0.1 AU
ANNMINEYDIVBYANITAN AT A LARWLMAIVBLAUTEN VAN BaumasunadiiaIu

elumamewnsuazyhanulinuglneane lnewusduusenannie louwn

aaa a

1. uvasweyaniiwIng (Textual Sources): 133UNTTUNINIYINGG NWLRY
5sanssunavInsiduamanvesnsdoansmaannis laglnveyadilasun1side
LAEATIAADULAYLTTOUTINIUBL NI Fadlaruylglunisimunadnug lunanganvn

v

uwiaseyaUssviidnvamanizAeguuuiiilasiasne Tufessdouds wadws uaznis
aﬁﬂswﬁﬁwLﬂuei’m'%’umimmaw{aL'%&Jﬂ;amawqwﬁ Freen (Lim, 2023) LUy
ANED ”zyﬁuaaﬂﬁ'ﬁ’amﬁmﬂwﬂumsﬁﬂmmL{fﬂamm%’u%@mm%@@ﬁﬁmwmmLLaz
jayafidadeu Tasszynieuitedmaunniieatuied Taedunaiuunnai 10,000
unauimeunsauded 2022 (Musi et al., 2023) 25sunssuilifisaunlnvoyadadn
Renfusssurivesnufiaunfveseya undselunisiaunnagnsdduss ansamlunis
nogiusiu
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sz nuwiasweyafiwedelauasludediolaenanaraidusesiilutaay (Jung et al, 2024)
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4. unaseYanava (Digital Source): IaadlaAw, Wemiiasalag Al

WaIaYanTvia TINRuATeloAuLAILoMTIETINlAY Al LAADIMLINUIYEINIS

vy v oy ¥

WELNIUBYA LATBlaAUM WY Google Tnilwiuidareyadiuiuuinlaee1959a57 un
AMAINLALAIINULT BN 0UBIVBYANURIIMANA NN UBE1UN K lydnagianInaanslud
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2023) LWUANMNAIAETBINITVIAIIUL R ANDTNUNTULAG DUNARWEUDILAT DI DA UK
\WosanenadidniwanennuaiunsalunisuswiulssLanve o uislssLanuInn

Usginvdu (Jung et al., 2024)

5. wiasvayaiitudun1anis (Informal Source)

wasvayafludunians wu Awugihainiieu vdendiudd warn1sedusieues
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CY )

YUY aunsaldnsnaneveyan1sfnwlaeedidedidy wiinminwiealnveyaldnid
AMANLALHUNBITINAINTIAIY WANISVIANITATIVAOUDEITUNIINITANIBATINI I RBAY
wwraeyamaiinienuszdnse i wnasweyailuidunsnisaunsaaiunisAnuily

szuule wamslasunisuseilueesiiansug udmsuanuudeiislazAungIves
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voyaluniiviauaaviatudagiu
2.5 duuig3 (Righteousness)

2.5.1 AUALE

righteousness 113188 9A U5 5TU7 LA 829 09 UN 1IN TERIUALH N2 Taed
audrdglunisdadulanisasesssy wasnisdenyidsdimvaneanluaoiunisainieg lu
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ﬂmﬁiiwé’ﬂﬁmixmimaam%a Farmdnnuaaen mudedne aaunavney mmg ey
mmgﬂé’faa Imammgﬂéjaqﬁ?ugnuaqﬁwLﬂué’ﬂwmwaqmimzﬁwLLawgﬂizﬁw Famneaay
3'1msmsw‘fnﬁgﬂgaaﬁ?wiyaﬁmmmmzau wardennapItUanIUNI T AnTY mmgﬂéjaq
luifissundunisnssifignaes undadumiuannsovessnssidlumsdndulauasidonded
Qﬂéjaa’l,uu%wﬁl,awmmzm uenninisiSensesdvislunswtensiinuni “gﬂé]yaq" 30
fighteous” dadumsinwuuuveie tnedennisilausiuluianssunsaneiiuluieows
Lﬂ'ummmqmmmgyahuqﬂﬂa wadaduninfinaideosiidanuddyaenisiauini
A385ITUVDIAIAL  righteousness Jufervestupnuamsolunsindulamsaiesssy
mngienuannsavesyanatunsinnele wasdonrindsiignaesluaniunisnid

wana1ei Y wudAadvaglng auaiursad eulesseninmannisialuresuyve A uas

'
=

anunsaieneTiwdaey n1sfieugdnds righteousness Fanszaulvyanaiinisnaeying
A9ATIALAESUANTOUABNISANY Wag MR asTsa Yonandssduuda 'ns
vg1oaugiifogluda’ (zhi liangzhi) §af BavesfunisuUasnisasyeuneassssmaiy
yaralugmadunaifiesiiaseassa mansgyiumardludssundunisuansoonisaiy
Sufinwouaiuyana widadunsiamsalunsiug fausssusde uaznisfnuludeny
a95u Tngs23ua7 righteousness Tut3unvasnsfinwiuuusielinfisundunisnsgying
anaowuudnfasss undudunisarannuiuinveunasmafausiuludsey Sadudsd
Fududufunsiaudeuiifanuddusasdauni lnensanadulmyaudenualaly
ATugNABILAYNIINITignaesundnnIsTesnie axmglnianaiesifaunmiasd

q

ausuiinveunadanulusunan (C. Wang, 2022)
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righteousness griausluuunyesmsufdanululanfdviauaznnsnevaussme
Jymnsnduunamislaiues (cyberbullying) anuseusssuluiidlulnmneiafiowanis
yhAsfignassmungrneviengindeu undiruiinsiiesssuuazanuiuineunoyu
Tudannddsia arureusssugnuasdunmsssndiddglunsassanuduiusdalulan
poulau Inslanizesnsdadlenaudidasslumsuansaudndfiuwagnsinandemans 4 Tng
lusilaismanszmuiionafndufugdu nansgyifilusidaisennusdnuasdnaaiuesydui
forfunisazdnnrueusssy Ssawalmianisndusnasuaznisviisedslalugiuuumag
arwddnasnmsaoulngeulaiannuseussanluuiunesniaidu "digital disciples’
3oy anniufdlulanddnasuduaiuddy uenandanurevsssudauievesiunisd
Indrilndinlunslymeluladusydedsnu lnenfifienavovsssnarlalvunanrlesumaniifie
vhanevidoggnydu untrlufioasvassruaranaiunuiludenn msfieuveussandady
n1snspyiiis sl nisiilnlanAdiaduanuiivaendeuagdauiaismaofy
arumoussadliladufiswuidemedasssn widunsFensesunauiiausialunisass
Sendirtu emslsanusuazarnilaludesanurousssudiorduuamdunisufos
pululanfdvia deastildgnisandymnanduunasuaenisasannuduiusfaludsey
ooulalasg1sisz@vsam (Hunt, 2021)

AUNNNETBIRI "rishteousness” TuuSunvewmisdelndn (Tobit) Fadunds
Tunedeifiauddnlunssaunssunisman lnsamsludssmdewnbuazasaiou
#1071 "ighteousness” udilulafienamsneifisuanisviauinionisuftRniungunas
AT WA oule s UM TUARIA LR LAY M ITIBVE DD UKL ST
(almsgiving)

2.5.2 93AUsznOUVRINTIHl Righteousness 16k

U 4

1. AnutarANNRedndgain (Truthfulness & Integrity)

L2

AN LATANTAR AT TUDIAUSE N UNUEIUIDIAINYBUSTIY Ineitiugnds

9

[

ANUAAYVBIANUTOFRI AT AkaTANUTIEINTINNAasTIHluN1INTEYIkaEnIsIAneU
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nsiuAuaswaranudedndiudsddydmsunssnwanuduiusinannduiunay

[

dapnfigAisssa (Pham & Bui, 2022)

2. ANMUTURAYDUNIN9T8555) (Ethical Responsibility)

ANUSURAYOUNNAIEFTIUATOUAQUASETTTIUARSABINTEYI luAN YalEIgnABY
nefasssunasidulselovinedu anuveustsnluninuiiGeniadiuiasauiansang
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Y

wineglidnsiiduguasnaisueniaiu nannisifinnufeitedasanized19ddluns
aiusgsmaiifgliuadeAsTsundnLLazaTaRn15YLYY Feyaragnisenlsuinveu

fONANTENURMBEIAN (Pham & Bui, 2022)

3. MsUTLEUDININY (Critical Evaluation)

M5USLAUTININEN IV UAIUEINTALUNSUSELIUENIUNITE] ANUAR WAy
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a

NINsEnegNTeUARULAYIATIZY B9AUTENOUYBIANYBUSITUINTEAUlyARARIA1a Y

Auauufgiu Ansenideyasd1linsugiu wazanaulaegeuyaainnunang UL
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a ¥ U

depuniivsdnsaimundu wmeliaennaeaiuussindiniauSygnaduauuimnssulag
mslasnsesfivanadniuesiuseneuddguesnisaiivdinegaiivsesssudeiiulumu

JIN1591199 (Pham & Bui, 2022)

4. NSELASUAINUA (Promotion of Good)

<

nsdEsUANNA T ULILIEIINUEIRINYOUSTIUTNBITBINUNITUAII DL 19U

1 ¥ 6 = o

Juiiaiasuassanulusgiifvesyananazyuoy sadUsznouiidugisnnudAgves
AMUTILLARDY Auiueniule waznsusnsia ngduliuanadtuslunisnseyind
gnIEAuLazaUANLALTOUTIN MTdaTIANNAa1INTadl AN FULUY Aausn1sUINIg

guyuuazn1snaa lanfsnsaduayuanugfsssunsdinuwaraudidusudawndon
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wannsdsINgIvINAINANLWeiANNYeUsTIN ANt uARsITHAILYARRLYITTY W

Fasrudanisiaiusinludauinmedennluieaninemie (Pham & Bui, 2022)

5. 159 UYNTU (Community Standards)
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2.6 N133WIMIUARIE (Digital Savvy)

2.6.1 ANUMNIY

Digital Savvy ssfisanuannsa wagaugiuglunislimaluladfaia a9

swansla naslaiesesdolazunannesufanasis 9 egedusz@nsnin lneawigluy
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Wasuwlaseganndaluouasla (Asmawi et al,, 2024)
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al., 2024)
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BN saeunnouaueiaAINRBINIsYesnF ulugARITialag 19l UsEaNS AN (Rasdiana

et al., 2024)
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Usgdnsnnlun1sadunanssumeg BN slausnIsn1enIsRuLuUAIia (FinTech)

v Y
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Anudeangy Snifssanudunetunisldnumaluladfisvaluiindsed Tuldegis
AaeILAd? NuALTRdnwazidy "Digital Savvy" nguwila Aonguau "Digital Natives' i
winlufiaveensu waziwaluladnisnisdulug 9 EJWGL%IMWﬂﬂ’J'WﬂZjiJSU"’] dlosanwanndl
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Tusn1smamsiiuannnda fedawaldmnuniiuunldufieztimelulading q wldundy

(Chawla et al., 2023)
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(Shchetvina, 2024)

2.6.2 o3rUsznovYen1silu Digital Savwvy laun

1. ANUENNTAAIUAYA (Digital Competence)
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AMUENUNTONIA I ANLI8DIANNALITALUNS Al ulaERviaag19TUTLaNS AN

[

NeingUsratAsi1ag sIuen1deans nsietaya wazn1sunlami ATEUARUYINYEA9Y
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ALAAUSATUABNTIWMDSTUN UG ILLUIUAIA LA TAMImATATUEY 2NKAN1TITE Y

LY

UnANL "nsAUANNEINTaMsATTasEAuTioantnvesag’ awaunsannsRaviaiduds
ddndmsutnnsfnwilunsimienududeuvesaniniindeunisaeuiiviuaiowasiii
unanisfeudvesind surtunisysannisinalulad (Seow et al, 2024) uanani
msfnudatiudrinnuannsaduivalilfidsatuinuemamedanity uidudeates
funsvhanudlaislivnusmailusiumenisinwifioduaiuyszaunsainaGeusid

@7UsUNTU (Rasdiana et al., 2024)

2. anudlad gafuanuidunaidesd§Wa (Understanding of Digital
Citizenship)

'
v a [y v

n15v11aulaAudunalil aaR 3Tatd o219 09fuN1sATENT N A NS LAz AU

Suiinveuresymnalulanfdia AToUARUNYANIIUNIRTEETIN W18 meaulall wag



76
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nsyudmsuinmsane” wWugrinmsdeasuanudunafioddvailuddrfydmsu

dnissulunisimanuinesulategslasnsslaziianusuinveu wugideaudndulu

a

TUsunsunsfinenfiaeutinBeunenuanshaviatasaudifgueenisiaiudulu@suinde

guyuoaulall (Torres-Hernandez et al., 2023) anulatifimuddgydmsuinGeulunis

LY fa LY

Junaesndvianiianusuiaveudauisadidiusivogfiaununeglugiviaddiva

3. mansgniinfanrmidemnaseilay (Awareness of Online Risks) M3aswiin
fenudesnsesulavilussdiusenevdfyresnisiinnudladuadta neadestunisin
audlaseaneuiioraiatiu wu n1sndunndmisdumesidn nslesnssudeyausydi
wazdeyaiian unAnw "mIazvieuvesnaliondgafulassnisdigumslnadmiunng
doafummidssesulatl” nandaisimiuaniEusmumsAnwnannsafisanunssvinives
dnFeuAsduanudsandtil (Seow et al, 2024) femsysannismseduseiieiy
anuidssnsssulatiiniundngns dhmsfnwanasataslvidnGouiannuuimagegnly
nsthmelanidvialaesns

4. msfausulunsiteuinaeniin (Engagement in Lifelong Learning)
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msfdiusalunisseuinaendindudsdfydmsunmssnuanudilamundvaly

awa o

v amaluladiiauinasalial unay "n1sUIRnITaewN: NMsUInNINITYIIINIG

walulaglunisfinuserugaudnu’ lugriemudAgreamsdsasuanuaalunisiseus

i Y

agnmartlaslunyWniSeu (Rasdiana et al., 2024) nsfarusutluimeusivaiiy
AnuanEnsolulagtiu widunssuninnlvmsaudmsunsusumiinnuauimiing

walulaglusuias aliulannnIgnainuN 8999 Ua1UIUD 991U

5. AnuaIuITalunIsImsan NI auAdvia (Ability to Navigate Digital

Environments)
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Wasanyinwewmandinnudidmsennudisarialusuisniswazivdw (Rasdiana et al.,

o

2024) mensilalenaliinissulanndunisiimanissdiendaniee dnarsAnwaiunse

WinANuulawazauaunsatunsigmalulad

6. NiAUARWININEIN Tl avayainudAsy (Critical Attitude Towards
Information)

WruARdInIngIasalnedeyainnudfydon1sussiiuanuiiweioway Ay
YFedevasiiomesulay unay "Tausssuvesaatnenssundia; s1uaazawruslu

udaeunreIN1sNanIsasManseaulal’ nanfsrndifyussnsaeutniBouliuseiiiu

o

Joyanninmunivesulategaiiansaain (Seow et al., 2024) wwnsidAgysndu

dwsuinzaulunsduiusinateyanaziidruslunsedusieieriuillomfdnasgis

BUABU

7. nsiduslugusueava (Participation in Digital Communities)

msfiduuluyuvuidtadagliinEsuaunsadeunsiuiieusiseu wsiu
A3113 warn19UTNAululATINITAIeY UNAIN "AuvaINra8YeIEIgIuly
ArudutussewinaysdfugUnsaidaaies” WudifeunumussgueuRdalunisensey
UszaumsainisiSeusvesiniseusarduasunnuidndudiveddulanadva (Rasdiana et
al,, 2024) memsduasuliinSeuidusulurestosulal nquladvalife uasunannesy

A15Y19IUTINTU UNNISANYIAIUITOTIIWINWINAUINNBEANTAS 1A DUENTAUATLAY

q

ANUTANVRIYUYY

8. NSUTINAUTENINIU (Intergenerational Collaboration)

11391193 UTENI T WA BITDINUNITVINNUAUYARAIINNRUDIYFY LD

LLUq‘fJummiLLazﬁﬂw unA3U "Playing with Persona: Highlighting Older Adults' Lived

' '
L% a =

Experience with Digital Media" 1tughiiaUselovuvaan1sisouiseninegu dainiseunens

WegninanunsaiseuianUseaunisalvegasenglunisiimanaluladiivia (Rasdiana et

20N

al,, 2024) Anusiuilotliiiewadieiuineea1ufINa weddwasuanuilakazany

V&Y Y 1

WASNBATURAEAUTENINANTUAY FeaheiiulseaunisainsSeus inugisunnau
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9. vinwgn1skAUgn (Problem-Solving Skills)

o o

inwznsuddamiludsddudmsunsdanistuanuimeluanmundoudda
98lUsEANEA M UnANA "WaNTENUTRY Gamification dewgAnssunisuslaafiluiinsee
dawndew’ nanfsusraunisainigFeusiiuy samified anunsafinauasnsolunis
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YgyndudoumsanudulalazanuAnas1easse
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2.7 9UIBNNYIVD9

(Khan et al., 2024) 1637111539845 09 A SYSTEM TO ENSURE INFORMATION
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TRUSTWORTHINESS IN ARTIFICIAL INTELLIGENCE ENHANCED HIGHER EDUCATION

Tanusrasdii aUsviduaduydenevesdoyaluuiunen1sAnyin iinalulad

a L1

dnyauseivg (A) Inslanizlusziugau@nuy AfiTed1 EMIAS (Al-based Multi-modal
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Information Assessment System) @ssjaiiun1sUssdiun NLarANE NIV
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Fadmneludnfner egslsfiany Gadanuvimelunisysannisssuuilniulaseasig

fugIuNMsfing FadesnsnHITeiuduiedslanawazanudssiineItosialy

(Alon et al., 2024) 18910153515 0 Fighting fake news on social media: a

= o

comparative evaluation of digital literacy interventions 4 mqﬂﬁzaﬂﬁiumiﬁﬂwmaz

CY

UszilluUseAvEn1nueansunsniesnunsiniladenddia (digital literacy interventions) #

sankuuNLitagelvgldaunsauenuezyiasuani13a3ela lnsanzluusunvedlsdes
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[y

fife Fuluwnasdeyaiinsunsnszieymalsedsinguazniawe addelyaiuly

ANTRMUIY NWEN1TAMTIANING (critical thinking) kazn1sHUszaun1sal (experiential

¥

interventions) lun1suseiliuanugniesvestayasaulai waligldaiuisodndulalanvy
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Wowdyivrnansidauliviusy nseuiunITeusenaumen1aaesidgiiis
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A3uRzgnuIaueIUaRNLaEY IS luLTUNAN 9 uazgnUseliuneItuaueiuly

AugnssaveawazauaitlalunsuUsiuinaseeulal nanldannsideuandliiu
IINITENTNLTINIED9UTELAN (NMIFAATININEIaLN15HUSEAaUNISal) HNafan1SNUSEaU

ANNEIEY (skepticism) sipunleaulal lnsawizeg19ds N1sunsnugLraitIanaNundla
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lun1sudsdudnilaignees wenanidudinisaunuindadenidningl wu auduila

(altruism) waznswaIAINUE (status seeking) @1vilNadaNgANTINNITHUITUY IV
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9UIUNANYT (Students’ righteousness)
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v a Y Y

seeedl 5 N15UsEuNTIIuAdTiavestindne (Students’ Digital Savvy)
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seeedl 4 nsUselludunnngguainfne (students’ righteousness)
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WnUszasn Junau NAGNS

L edszfiums | 1. eenuuvaeuay wazdilUiuveya | Aanulduszdnsaim

¥

FYURAIATDS UnAnw VBITLUUNTIVEDU
o =2 ¥ (=3 a
UNANEN 2. @yuna VOLID9I
(Students’ JayaunUsenygnna

Digital Savvy) nsAnuieUsdiy




84

v

szedl 5 MIUTBEUNTS

v a Y Y

MiuRIVaveetinAn®) (Students’ Digital Savvy)

WnUszasn Tumau NAGNS

NMIFYUAIIATDS

UNAN®WN

3.1 MTAdeszesil 1 nMsduaTiziesAusznaussuuasiadeudemiaaselygyiussivgnie

YU aa v U =

nsAnwiedaasudunnngguasnsiuadiavestinfnwm

Y

AsAieumuduneunsIselusresd 1 dunisduasgionaisuazauive
\AendesfuszuunniadeuteiinaieiiygyseAngn1inisfnm (an educational artificial
intelligence fact-checking system) uaziinsizsidoyaditlunisiauinseunuin uay
nszUuMsnTITdeudeifiaass Tnefiswaziden sl

3.1.1 Fuusiidlunside seesd 1
Fulsiu e aerUsznausTUURTRasUtamas g UszAvgnenisAnem
AUTAIN AD HANITAILASIENOIAUTENBUITZUUATIVADUT 01T 9939
TyayruseAvgnienising
3.1.2 fumeuisnssiiun1side swesi 1
3.1.2.1 Anwduaideya tenans ngud tazsnuideiindestu Ussianany
AnUnfvesdoya (Disorder information type) 89AUsENAUTBITZUUNTIAABUTDLTIRD3 ¢
(Fact-checking system) asfAusznauvaalyygnusedug (Artificial Intelligence) fdedeaiu
Fact-checking System) 84AUsznauvesdayan13@ne (Educational Information)

Ly

99AUIENBUYBINNTHANNITLT (Righteousness) wag BIRUTENBUVRINITINIUATYA (Digital

T
aAav a a

Savvy) 3INMIMEANTNAETUNSAUN AN UasUNgIUYaYA Scopus

3.1.2.2 AWA512M0NET LazUIVENNYITD4
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<C v = ~ >S5
(&) £ o =
51 3| =
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voyaLiv/datdeu (Disinformation) VN NN N
VaYATHA (Misinformation) \ \ \ \ \ \
YayaNun 1318 (Malinformation) N, \/ \

AT 3-3 MITNELATIZNDIAUTENBUUDITLUUA

52980UDL719939 (Fact-checking System)

23AUsENaU

(Kavtaradze & Kalsnes, 2024)

(Hasanain & Elsayed, 2022)

(Abumansour & Zubiaga, 2023)

(Hassan et al,, 2017)

(Samarinas et al., n.d.)

(Martin et al,, 2022)

(Kotonya & Toni, n.d.)

(Kim et al,, n.d.)

(Atanasova et al., n.d.-b)

(Azevedo et al., 2021)

MAUTIVTINTDYA

(Data Collection)

2

2

NNTUTEUIAHNARNNU

(Preprocessing)

N13HTIVFDUVDD DY

(Claim Detection)

N3SeNAUNANZ Y

(Evidence Retrieval)

N1IRTIEU

(Verification)

nsluvana (Reasoning)
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(Zhu et al., 2021)

n.d.-a)

(Guo et al,,

(D. M. Sharma et al., 2019b)

(Kim et al., n.d.)

(Martin et al., 2022)

(Verschuuren et al., 2023)

(Azevedo et al., 2021)

(Du et al., 2022b)

(Fajcik et al., n.d.)

Natural Language

2
2
2

Processing

Machine Learning

< |2 | <
2 |2
2

Deep Learning

2 |2

< |2

Knowledge Graphs

2 ||l || <

Information
. v VY] |
Retrieval
Textual
| y V| v
Entailment

Explainable Al \/

Automated Alert

\/

Systems

\/

A1314 3-5 M59FUATIENBIAYTENOUYDY VBYANSANE (Educational Information)

Source of information

(Jung et al,, 2024)

(Musi et al., 2023)

(Aimeur et al., 2023)

(Dame Adjin-Tettey, 2022)

(Lim, 2023)

(Westlund et al., 2024)

(Raman et al., 2024)

(L. L. Wang, 2023)

Textual Sources: Academic literature,

Wikipedia

<

News Sources: Mainstream media,

hyperpartisan news

Social media: Platforms and user-

generated content
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ANNITUALANUTOINE TN

(Truthfulness & Integrity)

<

ANUSURATDUNI99585551 (Ethical

Responsibility)

ASUILLHUTININY (Critical

Evaluation)

N5ALESUAILA (Promotion of Good)

1A3gUYNTU (Community Standards)




[

f1919 3-7 Gﬁﬁ’]ﬁé{ﬁLﬂi?%ﬂ@ﬂﬂﬂﬁ%ﬂ@‘u%@ﬂﬂ’ﬁg

v

Nnu

Aavia (Digital Savvy)
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23AUsENaU

(Torres-Hernandez et al., 2023)

(Rasdiana et al., 2024)

(Shchetvina, 2024)

(Choroszewicz, 2024)

(Toivonen & Lelli, 2024)

(Panakaje et al., 2024)

(Gutsche, 2024)

(Chawla et al., 2023)

AYINANNNTORIUAITIA

(Digital Competence)

2

anunladeafunadu
WLl Ravia
(Understanding of Digital
Citizenship)

N1SATENUNTIANULELINI
paulau (Awareness of

Online Risks)

nsflausidlunisiseus
MaeATIn (Engagement in

Lifelong Learning)

ANNEINITATUNNTUINIG
ANINLINADUATNA (Ability
to Navigate Digital

Environments)

NAUARTININYITUND
voya (Critical Attitude

Towards Information)

nsilausidluguyuaava
(Participation in Digital

Communities)

m’lmmﬁaﬁzmwgu
(Intergenerational

Collaboration)
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GitHub - chawalitkim/veritas-lens-project: Al fact check system for research
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C7 Contact support

ATl 3-2 190 render 71 host application
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An Educational Artificial Intelligence Fact-Checking System
to Enhance Students’ Righteousness and Digital Savvy

Welcome, Evaluators
Thank you f g ch prototype sy ned for
omated f
How to Use:
a factual claim you want to check into the text box.

n and wait for the Al

Find supporting and g from intern
display the credibility level of the sourc
preliminary ment tool for a

Please test the system with vario Iback via the evaluation form to
aid in future d nt

M9 3-3 NUADTLUUATIVED UV Tyey1UsERYg Awsinge

“ R -

€' >, C M o5 veritas-lens-project-1.0... & b S &

svyuRsvdeutaiteielaussAvgniimsine
wieduasuduniigiuaznsiiuatviavesindnu
tional Artificial Intelligence Fact-Checking S m to Enhance Students’
Right and Digital Savvy

FUUAULUY

im) fifiesnisnsandevaslundestonanu

inudkuuUsTiie e sWRINSZUY

i dwdeya

AN 3-4 NUDITTUUATIVE LTINSy 1Usshivg anenlne

93



94

3.3.4 @399 NIUNTIVY SLee 3

3.3.4.1 szuuasraaeutaaaselyguszivinienisfinviiiodaauduaniigl

YU aa v o

WAZNIIVIURAITavetinAnw
3.3.4.2 WUUaBUNLLT UTE uUTEANS A nvesTEUURT a0 UT LT 993

Hyauszivgmensdnuiiiedaaiuduniigguaznsiiuadvavesindnw daduluy
1msdulsEidiua (Rating Scale) maisvesalasy (Likert Scale) Inefinausnlunisliatves
thwiinvesnsUssdiudu 5 sedu dail Joshi et al,, 2015)

5 gy el Sszavsnmeglusysuinniian

4 azuuy veneds dusydnsamegluseduiin

3 aviuy e Issansamegluseauliunas

2 Azluu Maneds dusednsnmeglusyduiloy

1 Azuuy weneds fusgdnsnmeglusziutiosiian

\naueinIsian BN eiednTzduTIAziuuaR gANA LU SEAVE AR ITT UL

v

nsvdeutemaaseliyauseivgninisfnyiiedauasuduunfigiuaznsdviuiiviaves

Y

Unfnwnlugeissaludl
ATWULLAAY 4.50-5.00 vianefa JUseavsn negluseauinian

AZWULLAGRY 3.50-4.49 visned Tuseann wegluseauinn

a a I

AZWUULAAY 2.50-3.49 vianedle AUseanatnagluszauliunans

a a

ATLUULRAY 1.50-2.49 BuneDe AUszansnnegluserulioy

AzLLLIRAY 1.00-1.49 yanefa Tuszansaweglusziutiesiian
335 anafililuniside swoed 3
3.3.5.1 ALedsiavadn (X)
3.3.5.2 dudssuunnsgu (5.0)
3.4 M3idesresd 4 msUssdunmsiiduinigiueain@nuwiainmsldszuunsiaasy

Jomaaselyauszivgmenisiine

3.4.1 Usgansuagnguimeganiside szevi 4

Suanmsvull

T o

Usvns Ae dnfAnwseauy
nausiege Ao UnAnwszauliynes Alanslunisdndidlenneseusuas

VAADUTEUUY 31U 38 v Ineidnsdy

2.4.2 fwUsNluNIY S2esn 4



95

= U

Mudsdu Ao sruunsivgeudomaaselygiuszivgnianisfneiieduasy

Y U aa v v =

duaniguaenssiuRIavestindnw

a

AnUsnu Ae Nan1sUsElluduufigiuesindnwiniseulagldssuunsivaey

Y v v =

Toiaasslyaruseivgnensfnuiiledaasudunniigguasnssivadviavesindnwm
3.4.3 unpEISNIANTUNTIAY Sveei 4

=

N19338528eN 4 Yiman13delussesi 3 1iin1sUssiliunansiduuniggues

¥ 14 [ a (3 =

UnAnwnldnussuunsivasutomanselanussvgninisaneiiedaasudunniigguas

9

£
Y

ns3uATiaveindnw lnelinsanlunuduneunadl
3.4.3.1 eanuuudssdiunvsldinduuniigvesindnwiluaiusiieg a1nnsldseuy

nyvaeutaiaasslyayusgivgnisnisfnuiainnsiveluszesd 3 sudfnitieides 6

#1319 3-8

A1319 3-8 JRlun1sealuuUsuliuduufgg

g UaA1n1y AN93UNBUAZIANEN 54D
RYEIAGIGR dlowiuyniiensasneny | deArnuilinauamsaluns
9385554 demelvgou wilae T IMENALNIRININTEYILLLAN

Wauladiesda azngn Advia Gadumilaveavnualdeasesssy

Andanansznuiasiinguy donAdaIlaUATITUMNIAANSVANEYS
nouflaziysde (Rua et msnseihidenfounueiiayidu
al,, 2024) NISVEARNAENDUNINITHENWELTENIN
msnseviniilunmauazenma dedl

JINFINNNINOINEE Loy olume

[

Msdvauds | Wlemedeyaiingeiy Pormauilinnisuszendlivanniay

N ANUANYDINULBIBEUEN ansludefiinogifiademaeasaiu
wdtnsmainuay PNUAATILIEINY (WNTinFluanunay
wengmvndeyaanuvas | fen) Wunsussiiuealiubediag
JuiuowinsyuLile vhmeeafteudsaitedusumuide

Wisuieu (B5suly et al,, | 1iu (Confirmation Bias) Ua9nuL0d 4

2020)




96

16 JaA01Y ANBSUNLLAZLONEN5D19D4
JuinuedAvesnsauaiuids
n¥lugAfvia

Todlawuanis | Weltszuunsivdeu Fomnuidn ledlauudnis Fadu

To1199597 uarlasunadn
Toyaruasde wneey
anudiladn wgle
doyaiiuFaniady (2
MIINLIVA, wnasyalal
Uideiie) unufiazgue

wadgU (Cao, 2024)

nszvINnsAnluvaNasguluszuy
TagsislUfimsvhanadladinnves
Uggmunnninnseeusunadnsgane
We90g19LAE AeauiaNIEUIUNIT
"1sanuaglnsnsesnaden” uaznis
yheudnla e fegoma

RGRY

\dloldeuanuAmiudlsl
LAUGEOE 19T ULIIUY
lo@yaiivie eaUn0TU3
feensuadlnIsvIenuYY
fhusniies uazidenilas
limauldsagaisunl (Cao,

2024)

fofnudvssdiunsnszmingly
anmzensualnely (ndz) Wowdny
fudasmnaRavia iunisUssndld
NaNN1T "NIERUNININVINLL. TR
nAgAvIe " LagAUEINISOLUNNT
MUANBNSHEIIIAANT N0
ona Fsdudustradrienisdoaiunis

ADE1TNAS19PUTALLEI

WIARALT

385554

WINNISANABNNAIIUYDY
9/::{' a & @ 1
HouuLBuwesidnlnyly
91999 Y3951 Al @519
NuadngsnaInduves

[~3 ) d' !
ALY LWuNIsNTYind b
#93nUarinAasIsy (Rua

et al., 2024)

Foranuiivszifiurudnlaluman
P3usssuiiedestuningaun
oy warmnudodndvndianns da
Foulpsundn "duanerdng” fuaneda
MsUsznovendniiaain Liiedassu
warn1saziiuInnsnssyi iy

DNAANIIU




97

)
3D

JaA1aal ANBSUNLLAZLONEN5D19D4

[ 1

nsdvauds | lidetedeyanunann | deanuilasvieundnniaiugnsnieu

Y

ny flsiszyiefTouviolill | llliBeimss "qurdede” (nanngy
faniluidaiau uifi #1) uaraenndesTUNdNNTYinTiude
Homazgundeiofinu ftfunisnsraaeundedeves
(B55ly et al,, 2020) wiastaya (Source Credibility) nou
Uswidiuilon

3.4.3.2 thuuudssiiilionansdfivinwm fiarsan nvivdeuangndes waging
uAlwauALLE

3.4.3.3 thuwudssiduauiismssdaiomvosdomanliiidenngdudunis
Sy 5 v Ussiliumnuifiensadaiiom sesemana

3434 a?dﬁmszmLﬁaﬂsﬁaﬁwmuﬁﬁmwmﬁmmqL%am'famsuaqs’ﬁaﬁwmm AUAIY
AuiBansuiailenvesdomian (Index of Item Objective Congruence : 10C) Tngld
naeiRnsandendemaaiidnnuiissmsedadenvesdamia faus 0.50 Tuld aad

AuwlanauNIS

DR

oc=_—__
N

W 10C Ao ANULNEIRNSUTWLDANVRITDAINL

DR HATINVBIAZI LN IY Y VIR
N fo S1nugideiiey

2.4.35 WalavaA1n U1 UN1SUSLLEUAINNLI 8RS UL 01NUITDAINY F4

Wlvasrandunvvasuany eihlldaeunuannguiiedng

a

3.4.3.6 Wwuulsziiuiias@uldifudeyaduindnessauusyansduly e

A7)

Ussiflumnuilduuniigvesin@nwiainnisldszuunsivaeudemiaadslyguszAvgnis

N3ANE
3.43.7 ayUnanisfidunnfigivesindnwiainnisldszuunsivaeutomn 993
UayayrUsehugniensin

3.4.4 AspsllaNltlunisiveseesi 4



98

3.4.4.1 szuunTaeudeiiaaT ety useAugnianisdnuiil odwasunigd
duiFuaznsIviuRIviavetinAnw

3.4.4.2 wuulszdiunsiiduuniigguesindnwannislissuunsivaeudeianss
UyayrseAugnianisfing

3.4.4.3 GulgdiiieSeuiiasvnaauszuun Inefalensldnudal

Alen1sBuINITUUATINERUTaas iy UssRvgensfnyiiieUssifiunsduadud

Y

WIN9INF wAENITIIUAYA

1. dnlud https://factcheck-research.onrender.com/

Educational Al Fact-checkinc X +

(& (A %5 factcheck-research.onrender.com Y @ & Incognito

¥ < a a L4
@ szuum‘aaaawamaasaﬂmvmuﬂﬂszﬂugwnmsﬁnm ®EN

®

igssuu

nyannsensiatin@nwiieGulduvsevisienisreaniau

swaundAnw (Student ID)

AsIvdRUYe / Wgdszuy >

2. nIenIiEtnAn® Yo UWEANS STAUNMSANYY AMY/EINIV UNNINIRY



MR sruulziinisiinsnldauainsiatindng

wazdalunisnltaunsseld

Educational Al Fact-checking X ar

C [ 2% factcheck-research.onrender.com w % & Incognito

Y & a a ¢
@ szuumswaawawmsaﬂmuq,nﬂssﬂugmqmsﬁnm

° § ’

=) S Y - II = O %
gu mausvg AN NAYTAINURATIANIY
aa o
AINA
UINBUYSUTUNANTENUYDINISASINADUYDINR9A0E Al NRNNYE
N1SARIASIZIA
Yoa3e wuana
SEAUNISANEN
Master Degree v
AME / @191
UAINYIAY

vunnuasaiiunisee O

@ EN

99



100

3. waannsendeyansu uagnaduduiinuagaiiiunisee
SpUUITLIIaYanuiuana Inglvinady 1. Wakuunesuusediu

WollaluunagauABUSUUL Google Form

Educational Al Fact-checking X +

C M °5 factcheck-research.onrender.com D% % & Incognito

Y & a a
m ssuum‘aaaawamaasai’lsgmuﬂﬂszﬂugmamsﬁnm © EN

° ° ‘ ‘.

B

HUUNAADUNDUISEU (Pre-test)

o o % L v d'
L dfey: nansensiaundneillu Google Form liignéias e
Tissuutuiinazuuule:

1111111111

1. Wanvunesuuseiiu (7

Suinuunagsulaiauan

4. 32UUIE pop up Google form dUSULUUNAZDUNDUREU

5. lvvhnsnsendeya uagnaUAIUALLUUNETY



101

e Wlddesiatindnwsuineiuinsenneuinssuuinemy

Educational Al Fact-checkir X = uwwusauaufisdsafiudeands X +

docs.google.com/forms/d/e/IFAIpQL... & % Z & Incognito

uuuaaumuLﬁ'aﬂsztﬁuﬁ'umﬁg§
(Righteousness) uazn133MuAINg (Dlgltal
Savvy) nnnsldszuuaesausaifined
Heygiszirgniensinmn

Howatie msWasrUURTIsAeUTaitsRs iy WsrRvEensAnwednaSRNTigS
uaznﬁfﬁuﬁ'ﬁﬁaﬂaoﬁnﬁnm
Wiy WIBYIER Ay
aivinaluladasauimauasmsdomsiianisang
i umAnendealuladnsyesmndnszunsinile
879158MUTwY  ANAns19158 AUl assauiige
oIS Aansnsd as.USvayiiul daqu

TngusyaeAn1sids
LﬁmmsnvmvuumﬂaaawaLmqsqﬂmfums"muﬁmqmsmnmLwamtasuaumwgsuas
ms§viuAdiavestindny

2. wieaduuusaesssuunEsuTaIins Uy UstAugmemsAnuiedaasudum
figiuavnsiiiundriavenindn

3. eassuursRAeUaIiei iy Ussiugnansinuileduaiudusniigiuas
msfvivadiiavesindnm

4. Lwaﬂsvmuauu'\wgwawnnnmwLiuuTna‘lﬂsvuuﬂs‘maawamvasai‘]mmﬂsm%
NMsANY ‘

5. wieUsafiumsiuadvavenindnuniiSeulaeldszuunseaeutamansuyussivg
eNsAnw

-

Yo aa o

LLuuUs“luuaﬁuu aﬂm'umwads"tuuauu'mg]u (Righteousness) uazn1s3nunana (Digital
Savvy) mnn‘n'l-uszuumwaawamaawﬂmﬁmdsznvgmqmsﬁnm

N’mu‘(ﬂwaﬂ’:’mnim’m’mmu Tevinmsusediun muanuAaivyewiumasniinsnadeu
‘lﬁq']us.ﬂuuw https://veritas-lens-project-1.onrender.com/ TumsWanuuudeunudmsuiiu
‘uay‘amnnqum’wtl"l\mavlﬂ

UUUUsEEiIUAMULINEINS I UUABUAINA ll\jil“l‘]u 3 nou Al

o v v a
nouf 1 Teyaruseiiiy
N . A

6. AAINYILUUNAFBUEEUTEWAY Iindunununouni uaznay

SUVNLUUNAFD UL EUTDELA?

SurnuunaasulasIna)




102

7. 52UUAUATZUUATIDADUTDLNAITINIUAIUEN TAvIanuAILuLzLin

TunN1599719a@UTL 19939 B819tRaNLEINABINTT

Educational Al Fact-checkin X = wuuasuaBsHRuFNINT X o

C Mm °s factcheck-research.onrender.com * @ & Incognito

14 < a a g
@ ‘SS‘U‘UGIT]QHE]‘U‘UE]lﬂﬂﬁliﬂﬂmvmvﬂﬂigﬂﬂﬁﬂﬂﬂﬂ‘l‘iﬁﬂm @ EN

® Auuznsideuludunouis:
1. l¥58uu Al Fact-checking System #Nua14 m'zaaauﬂnﬁ'ﬂmau‘la
2. 91uKaATIEiaIn Al Thaunsesuauns
3. leguauud Tinadu Wufinnnsldan duuu

O a15109: A5219dUYI9819LBY 3 58NS

0/3 ® duiinnslgeu (+1)

ssyunTvdeutamsssluyrussAavgnisnisine
] 1 - s ) - Yo aa @ s
Wweduasuduuiguazn1sdiuadvaveindnun

An Educational Artificial Intelligence Fact-Checking System to Enhance Students’
Righteousness and Digital Savvy

s aw aow o :
() BuRnpuiukUszliuYYITu

"s¥UURsIvERUTaLNY yaUssavgnensane” dadlu

YauAuNUnTINNTY
STUUALLUUINBILINETIDaNUUUNNBASAARUTBINAS AU

A A
38nasldanu:



103

Educational Al Fact-checking X 2 wwudauauiaUssfiuduang
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Educational Al Fact-checkinc X = wwuaauauiadssiudNNnT X +

C m 25 factcheck-research.onrender.com w @ & Incognito
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Educational Al Fact-checkinc X = wudsunNalssfiuduaNi X +
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figiuasnsiiiuadviavesindnm

3. eWassuuRTsasuTaIiessslynUssRugnansiniiteduaiudusnigiuas
ms§viuadviavenindnw

4, lwaﬂi.,luuauu'mgwmunﬂnmwLiUuTﬂu'lﬁi"uum'maawamaawﬂmty‘ndssﬁuﬁ
memsdnw

5. ileussdiunsiiudsviavesindnuniiGeulasldssuunsisaeutafiosselynUssivg
NWMsANE

wuuussfivaduil amwwmwadmuuauuwﬂs (Righteousness) ua..msmuﬁﬁﬁ'a (Digital
savvy) s ldszsuunsiedeutatinadilunnussavgnianisdne

Fivelasveanunganainviou levimsusudiun PuANNAAILTBIUMAIINTnSAdaY
'l'uﬂus-'uuw https://veritas-lens-project-1.onrender.com/ TumsWaiuvasuaudmsuiiy
doyavnnguiiedteiely

¥
&

nuuUssiiiuanuiisansayasnuuasuniu uiadu 3 nou Aail

& naun 1 Yeyagussiiiu J
N

14. vdniuuunegeuSsuTogiss Winauuuwnneunt uagnady

SUVNLUUNAFD UL YU DAY

Surinuuunagaulasaua

15. 1JUN15AUNTZUIUNITISUU LASVIAADU TEUUILLAAIMLNDDAIUAIUAN



107

Educational Al Fa: X = wuudauauLie X = uuuaauaNLie
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Educational Al Fact-checkin X = woudauanuialssfiuduung +
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4.51-5.00 vungds ddunnfgedluseauinnian

[y a
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2.51-3.50 nungis Tdusnfgegluseauiiunans
1.51-2.50 vaneda TduanFegluseiviies
1.00-1.50 vanefia FdunfFegluseiuiosiian
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fuungFueaznsIIuRINaveatinAine
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Y
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4.5 nan15Usediuntss iuAdavesdindnui S eulaeldssuunsiaaeudoniaase

Uyayrseivgnianisfing

4.1 man15aLATIZABIAUTENEUSTUURTIvdUTaaa3 sy ussvgmenisiineiive

C% L%

dusBuduuniigguaznisiiundnavastinfnm

nansdunszilnglumadiansnuauissanssueenadusyuy (Systematic Literature
Review (SLR)) LaztnAlAnIsiinsznenuiy (meta-analysis techniques) PINUVATILTe
lonasUITouuguToya SCOPUS Mimeunsszsnied 2018 = 2025 Aifieunieivosiu
sruUnTRAUTaWIR g UsEAuga AN il oduasduINT g uag s iuATa
veaindnu anunsauvseanidu 6 au laun 1) Uszl,ﬂwmmﬁmﬂﬁsuaa%ayja (Disorder
information type) 2) 09AUSENOUVBISHUUATITAOUV L1993 9 (Fact-checking system) 3)
aqﬁﬂsmawaﬂmmﬂazﬁwﬁ (Artificial Intelligence) 7iAigauesfiu Fact-checking Syster
4) aaﬁﬂszﬂawawya%amiﬁﬂm (Educational Information) 5) 84AU5EN8UY8IN154]

du3199)75 (Righteousness) uay 6) 83AUTENBUVRINNTIVIUANA (Digital Savvy)
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NNTEBATIEMBNANTIUITEN 1 MNEIVeTUTEUUATIIADUTRLIS Ty 1 UseRYgNn1a

n1sfnwieawasuduunfigiuaznisgiundavesindne lanaainnisdunsiey

29AUTENBUMIUNTDUBLIANNITINY H91
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a a

1. Usstananuiiaun@vesueya (Disorder information type) wuinusgtnnueyand

'
a

AruaenAaoatusINALNLM 60% laun 1) veyaiiia/dailou (Disinformation) 2) Toya
He (Misinformation) tag 3) %agaﬁt,l,mﬁmm;w (Malinformation)

2. Fact-checking System wur189AUsENBUT A NdenAA B ULNLA WA 80%
Taun 1) muﬁuawsw%azga (Data Collection) 2) msUsgananaaan (Preprocessing) 3)
N19ATIABUVEE4B4 (Claim Detection) 4) ﬂ’]iL%EJﬂV;uﬁéjﬂiﬁu (Evidence Retrieval) 5) N5
n319apy (Verification) 6) msleiviana (Reasoning)

3. Al ﬁLﬁ&JT{T@QfTﬂJ Fact-checking System wmﬁaqéﬂizﬂauﬁﬁmmaamﬂgaaﬁ’uum
Aunasm 60% laun 1) MsuUszananan w35 (Natural Language Processing) 2) N9
Fou3 1091389 (Machine Learning) 3) N15138u3.848n (Deep Leaming) 4) n31wA1NS
(Knowledge Graphs) 5) m'ﬁﬁugusdyaaﬂa (Information Retrieval) wa 6) AINUAATEAZIVES
FeAY (Textual Entailment)

4. voyan15Ane (Educational Information) wuanasAUszneuidanudannadfiy
snAmAue 60% laun 1) Lma'wyayjamﬁsmmi (Textual Sources): 13TUNTIUNNN
21715 (Academic literature), AAfiLAY (Wikipedia) 2) W1a3917 (News Source): @on5zud
nan (Mainstream media), hyper partisan news 3) Aodsau (Social Media): wnanwosuwas
Lﬁjamﬁ;ﬁ%a;w%u (Platforms and user-generated content) 4) LLME{Q“JaanJaﬁ%ﬁa (Digital
Source): w3esilonaum (Search engines), omiiasndlag Al (Al-generated content) way
5) wa 99 oy avt ludunienns (Informal Source) : ATUUEEIAINLA DUTINITU (Peer
recommendations)
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1) AuaTauazANLdedngaasn (Truthfulness & Integrity) 2) AuFUAATEUNITT 5T
(Ethical Responsibility) 3) n3UszAfiudainane (Critical Evaluation) 4) N1saasuAYR
(Promotion of Good) uag 5) 11AsgIuYNTL (Community Standards)

6. n1swdu Digital Sawvy wuesAUsTneuTiiinusenaaesfuanmiunam 40% lawn

1) AUEINITANIUATNEA (Digital Competence) 2) n1ssgniindsnnudsanisesulau
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(Awareness of Online Risks) 3) AU&11150IUAITUINENTNUINGDNATN A (Ability to
Navigate Digital Environments) Wag 4) ﬁﬂuﬂ&%a"iw*mw%msw{aéuaaga (Critical Attitude

Towards Information)
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Misinformation
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Fact-checking

. Data Collection
Preprocessing
Claim Detection
Evidence Retrieval
Verification

Reasoning

ficial Intelligence
Natural Language
Processing
Machine Learning
Deep Learning
Knowledge Graphs
Information
Retrieval

Textual Entailment

Artil

i

Educational Information'\
*  Textual Sources

News Sources
Social Media
Digital Sources
Informal Sources

Digital savvy

Digital Competence
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Awareness of Online Risks

Engagement in Lifelong Learning
Ability to Navigate Digital Environments
Critical Attitude Towards Information
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Intergenerational Collaboration
Problem-Solving Skills
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°J k‘ 1.1.Source Identification
SR AEEEERsEsEssEsEEsEEEEEEAEl Information Retrieval  ‘*============= .

_Jé?k) Al Fact-checking System
I\

1.2.Data A-cquisition
Web Scraping, API

2.1.Text Cleaning

Regular Expressions

2.2.Tokenization rg'l
Natural Language Processing rem— EO @ :

2.Preprocessing

D 3.1.Claim Identification

Heuristic Approaches :

2.3 Normalization

@n
&L

" 3.2.Check-Worthiness Assessment
3 3.Claim Detection [ Machine Learning, Deep Learning
4.1.Information Search :
seapch Wiatlond [ cuation L ESERRGIIREEA ~#- 1 :

4.2.Evidence Selection
Knowledge Graph, Textual Entailment NP 4.Evidence Retrieval

5.1.Truthfulness Assessment

Logic-Based Reasoning

5.2.Classification

Machine Learning Classification

6.1.Justification Generation

Natural Language Generation (NLG) :

6.2.User Communication

Attention Mechanisms 6.Reasoning

A7 4-2 LUUTIaRINITIREeutamaas ity UseRvgnienisine
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NANT 4-2 LaRITIMUUTIABINTTUIUNITHIIIUYBITEUURNSINABUT D993 9704
UoyaUsehivg Fausznoume 6 Gﬁgumawé’ﬂﬁﬁwmuéaLﬁaaﬁuluﬁﬂwmzﬁaéa%a%a (Pipeline)
Lﬁ'aﬂizLﬁUﬂ’J’]ﬂJQﬂGT@ﬂSUB\‘iGZTEJyJaLLﬁﬂﬁLWﬂNa‘UizﬂaU Inefiseazidenddunsunaztuney
il

1. msawsweﬁlaaga (Data Collection) Lﬂu%’jumauﬁl!%'mguﬁaaﬂwsagwgwu%ayjaﬁm%’u
N13M3I980U 34:&Lﬁuﬁmi{fﬂmLLaziausau%auuammméwm 9 Tnefiseazidoadunszuiunis
go8 3 SunoU Al

1.1 N1952una$7iun (Source Identification) 1fun slaudnnisduauy oya
(Information Retrieval) iileauvn wazidenunasteyaiiinuundedio viefiievestutiuni
OIS

12 mﬁmm%au“a (Data Acquisition) Lﬂumsﬁq%agamﬂLLwéqﬁﬁwwumimsjlsgLMﬂﬁﬂ
N9ADURIADT LU mﬁﬁwyayjamm'ﬁulemf (Web Scraping) #3911548 aumon1u APl 183
WNAANDTUAN 9

13 maa%asqm%aaga (Data Set Creation) Lﬂuﬂ'1315?65@;@1’7{sausamgmﬁmlmqa%q
uazsrudumavoya (Dataset) iewdoumsandmsunszuiunisiall

2. ﬂmm%wﬁ}agaﬁamﬂu (Preprocessing) 1dunszuIunIstunsdnseidsunazuuas
%a;gaauﬁtﬂu%amm (Text) 1‘1;@gﬂug‘dLLUUﬁﬂamﬁaLmagmmmﬂszmamaﬁasj'lﬂﬁﬂﬁzﬁw%mw
Tneilseazdendunssuiunsues 3 Tuneu fai

2.1 msiAnuazeInYenY (Text Cleaning) \Hunnsdansvena 1wy Seydnwal
ey 3eAen (Stop words) Iﬂ&ﬂiz&;ﬂﬁ%ﬁwaﬁﬂﬂﬁ (Regular Expressions)

22 nsfaRnsensuuslmay (Tokenization) Wunislyimaianisuszunana
A1815554%77 (Natural Language Processing: NLP) Ll auendaua omatusendunuisg og
(Tokens) i A1 %3e Uselen

2.3 M3UTUUsIYINgIU (Normalization) Lﬂumsﬂ%"ug‘uLLUUﬁuaqﬁﬂﬁagﬂugﬂmmgm
Wi 1 n13vi Stemming W3 Lemmatization ileanaut saumessue

3. MIATIITUTENaTI8NS (Claim Detection) iutunaunisiinsznvanmnanilonum
Usziudisnduiineslnfunmsnsisdeuraiionss Tnefiswasdendunszuiunises 2 unou
il

3.1 maszq%@ﬂéné}wa (Claim Identification) tdunsl¥38n198s873aRn (Heuristic

Approaches) w3angunamdosmulunisaunuszleaniidnvazidunisnanenweiiaas

3.2 nsuseiuAusdulun1nsI9aeu (Check-Worthiness Assessment) 1dun1s
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iﬁiuLmaﬂ13L§au§%aQLﬂ?aﬂ UWachnnaLeanﬂng)uazﬂW5L§au§l%Q§ﬂ (Deep Learning) 4
Ussifiunvenamensiufiamudy vielnansgnumnneiinuamenmsiilunsasunoniely
4. mFuauvdng1u (Evidence Retrieval) iunszuunisaumvoyaesdanaguen
diotulyatuayunienarstenanoniinsamy lnedssazdeadunszuiunisees 2
Fupou feil
4.1 ﬂﬂﬁgUMW%a%ﬁ (Information Search) 1 un1slydane3fiun1saum (Search
Algorithms) wazs¥Uuduaua1saung (Information Retrieval) vl 8 aunA21u93 sLenansi
Aenvesturenantensiu
1.2 msdndenudngiu (Evidence Selection) lumsuseifiuonansiinunuiiiodn
ﬂsauawwxwﬁhgwuﬁmsﬂﬂizLﬁuImaawai%ﬂSWWﬂawug(KnowAedge(ﬂaph)uazmwa?wmwzﬁ
ATAIAIARRBINI9TBATA (Textual Entailment) S£9719U8NA B AL AN U
5.ﬂﬁi@iﬁﬂﬁ@ﬂﬂawugﬂééa(Veﬁﬂcaﬂon)Lﬂuﬂﬁiﬂismaawatﬁaﬁmﬁuﬂawma%qﬁuﬁ%h
vosenartaiaeRasanInudnguiisauruule laedssasdeadunszuiunsyos 2
Fupou weil
5.1 nsUsztfiuanuduase (Truthfulness Assessment) Lﬂumﬂsgmﬂﬁmamal,%a
n39n¢ (Logic-Based Reasoning) Hila LA 129111 ALe IV o IIdER AR DI USE ML ONET2
19hATVANgIU
52 nsdwundszny (Classification) tiunnslesanesfunisGousveadauuy
Fuundszian UMadﬂneLeanﬂngC&msNtaﬂon)LﬁaTﬁwaﬁwgqmﬁHaLﬁu Fanguidu "3
GTueV”lﬁ%(FabeV'M§a'Q%ﬂUWﬂéﬁu(ParUaﬂyWYueV
6. MIlmNALaZN1305UY (Reasoning) tiuduneugavelunsinauenadnsnson
famesupftannsalala lnedseasdeadunssuiunisses 2 Tumeu fail
6.1 nsas19R185UIBUsENaY (Justification Generation) Liunisluimaluladnng
A9°90W15550%1R (Natural Language Generation: NLG) iiteiSeuiSevaguimanadiszuulaly
msdnaulavenundureruiion waslalane
6.2 n1sdeanstiugly (User Communication) lunstiausnadmsuny lvau lag
p19lunalnAuanla (Attention Mechanisms) Ll aluwgn (Highlight) Jaddqvoseyanie

wangunamanan1sanaulaniign
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91NNTEVIUNITIY 6 Tumeuiina1deauritldsyuuiiduies esdiodraglunis
A579aUTBLNATUTAIWING wazausaiuau@eieliduteyanimeunsludeuay

NUITEA LA

AN 4-1 T NAMUMLNZANTVRILUUTIADITEUUATINER ULy 1Us8AYgN 19

N3N
29AUsZNBULUUSADS x | S.D. i
Mangay
1. ::wm'maaU%aLﬁﬂﬂ'%aﬁiyzymizawi Useneumme
1.1 matfusiusisveya (Data Collection) 457 | 053 | wniiga
1.2 M3UsEaIanaamu (Preprocessing) 4.86 | 0.38 mﬂﬁqm
1.3 M3n51a3utAay (Claim Detection) 4.43 | 0.53 UN
1.4 NMSNUTIUTIMWENGIU (Evidence Retrieval) 4.43 | 0.53 1N
1.5 Ms3AsI9aey (Verification) 471 | 049 | wniign
1.6 1mgHa (Reasoning) 4.86 | 0.38 maﬁqm

2. MaUTIUTINTeYa (Data Collection) Usenaune

2.1 miigqt,méqﬁm (Source Identification), N3
P 4.43 | 0.53 Taly
duAuYaya (Information Retrieval)

2.2 m3laun@aveya (Data Acquisition), M3FsUOLA
ndulem (Web Scraping), N15&a155¥%N9 4.86 | 0.38 mn‘ﬁqm

Lma'waga (API)

2.3 N19a919¥AY8Ya (Data Set Creation) 4.71 | 0.49 mﬂﬁqm

3. MsUTELIANaa19uUT (Preprocessing) Usynaunie

3.1 M3dnsuilyureniu (Text Cleansing), N15MviUA §
L. 471 | 049 | wndign
sUnuUnIEnguAn (Regular Expressions)

3.2 ms&fmamwmﬂwmaaa&l (Tokenization), N3
UszaIanan1ws35uY1@ (Natural Language 457 | 0.53 mﬂﬁzjﬂ

Processing)

3.3 myvilmduanasgiu (Normalization) 471 | 049 | mniign

4. A15RSI99ULAaY (Claim Detection) Usenaunie
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29AUSZNAULUUINABY

=

S.D.

STAUAIY

AUNSEU

4.1 nM352YMmAU (Claim Identification), nMsuAdym
wuulwnmavsengunamdaunes

(Heuristic Approaches)

a.57

0.53

Wnian

4.2 nMsUsiuauAuAtuNISNTIaaeY (Check-
Worthiness Assessment), miﬁaugmauﬂ%aﬂ
(Machine Leamning), N15438u3184an (Deep

Learning)

a.71

0.49

Wnian

AIAUTIUTINANGY (Evidence Retrieval)

Usenaunig

5.1 M3auANYBYa (Information Search), Tunaw3s
dnsuNIAUN (Search Algorithms), N1sauAL

v93a (Information Retrieval)

4.86

0.38

Wnian

5.2 n1swenviang U (Evidence Selection), N5 1medn
A5 (Knowledge Graph), AU UELTIFNNY

FEWINVUEIUVDAIN (Textual Entailment)

4.43

0.53

4N

N1501579@9U (Verification) Usenaunig

6.1 NM5UILLHUAMNII (Truthfulness Assessment),

mﬂmmwamumaﬂz (Logic-Based Reasoning)

a.57

0.53

WN¥ian

6.2 N33nUsELAN (Classification), N15IUNUIELAN
lAUNISL38UIVDATEY (Machine Leaming

Classification)

4.86

0.38

Wnian

WeWa (Reasoning) Usgnauniy

7.1 msasmveua (Justification Generation), N385
M535UY1A (Natural Language Generation
(NLG))

4.86

0.38

Wnian

7.2 Msdeasiugly (User Communication), M3aula
AN UNEIUYRIEII T (Attention

Mechanisms)

a.71

0.49

Wnian
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‘ \ FTAUADY
29AUTENBULUUIIADY x | S.D.
WNNTEY

ALedeTI | 4.67 | 047 | wnlan

21191979 4-1 1 TUNEaTUAIUIMINZALTBILUUTADITEUUNTIVADU DL T3
Jyausshugitensiine Alasnaruaduresdsngduau 5 nu leydongle
Tyauiiun esavszneureuUsaesTUURTIIdeUTBITaT Yy s v luynived
Andsegluinam angamnniian (X = 4.67, SD = 0.47) Inevvedifiezuuugsan laun
MSUTEIRARARIL MIATRHE wognsdaUssviveys Seaanduiiiuagdemgd
AU uADNAR 83T U2189AUTENOULBILLUT 1A AINNATUA TULAZLII L AR TUNEN

AYINT

a

4.3 wamsnaunszuunsdaudaiivasidyyssivgninisAneiadassuduuniiny

LX)

L% o

waTN33NUAINAvRUNANEA

A5 4-2 ANFRUTEAVBAMNTOITLUUATINADUVDA IR 1UseAwgnen1sane

‘ ¢ / FTAUAY
9AUTENBULUUINADY x | S.D.
MUNTEN

1. msUszdiuanuaiansalunisleay (Usability 4
4.78 | 0.42 | wniian
Evaluation)

1.1 Jumaumslunusyuy (Msvsuveya > N3 4
\ , No. . o 5 0 | wn¥iga
AATIEN > NsgEa) danudaau ludugeu

0w a

1.2 NMIUERmaaNs (AdadY, unasy, ndngiu) dn1s
0N . ) o 45 | 084 | wn
Janeidusudou wazeuagy

1.3 szuulaesiuueudszaumsamslvnuiuianela | 4.83 | 041 | wnfign

2. Usgdndnmueeseuu (System Performance & y
4.59 | 0.68 | wAVEN
Effectiveness)

2.1 SEUUENUNTAAUMUSNG Y

(Supporting/Contradicting Evidence) fRemes 4.67 | 0.52 mﬂ‘ﬁzjﬂ

[y [

fuAnaeele
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STAUAIY

29AUIZNAULUUINABY S.D.

=

AUNSEU

2.2 vdngrunssuuiuansiianugnaeuaziu .
o 467 | 082 | wniign
Uselevunonisanaula

2.3 NNSHAASNE "ToLmaINu" way "an" ludiwmuatu
o . a5 | 084 | 1
PruiuANUUsIlaveIsTuY

2.4 MSUSLEUSEAUAINUU D DVDILAAINN
- 45 | 0.55 11N
(Credibility) IAAUAGEUNS

3. NIIATIVEDU MTIIANE WaznaTUNE 4.67 | 0.52 | wndign

3.1 Adndulaesiu (Overall Verdict) nssuulnuul §
: Y. 467 | 052 | niign
AIUYNADILAZUNUEN

3.2 undyy (Al Summary) 818135003 UBANATOINTS \
467 | 052 | wnfian

v

fnaulaasensetuLasTALIU

3.3 ANTIATIZNATIEN (Detailed Analysis) @13158
wenuezlarysyiliumugesyedinaeNidusey | 4.67 | 0.52 | undian

lpegnsaumnaing

3.4 AvluuAULAREY (Confidence Score) ManInad I
o/ ¢ K. 467 | 052 | wniign
ANNADAAABANUAINTULOULAE AN IUTINY

4. msUszdiunwsauuazdneninlunisinluly (Overall /
4.68 | 0.48 | wAVEN
Assessment)

4.1 Ine50an MUz uuilussdnsnmlung §
. S Iy 4.83 | 041 | wniign
WIYAIIAAOUVDLNITI N U I

4.2 muAmszuuiididnanmlunisiduasesdionis y
WM\ 8Y 19N 467 | 052 | wniign
NsAnw AT INSLSEUFURITINANY)

ARAETIN | 4.68 | 055 mﬂﬁqﬂ

A15719 4-2 UanINaasyusednSInn19vI9IuTe9IsUUATIABUY 0LV 99T
Ty sehvgiiions@ing flaannaanudniiuvesdemgduiu 5 niu lnegdesgle

Tnpaiiuan szuulivszansamlusedu munzauunniign (X = 4.68, S.D = 0.55) lngiiave

Nilazuuugegare Tunaunislyaussuuianudaau ludugeu (X= 5.00) way Usvaunsu



124

nmslynulagsan i Ysgdnsnmlunsesivaeulemu Alasuazsuuuluseduiiaan
gy
4.4 wamsusziuduaniigguesindnuifiSeulagldssuunsivdoutamanss

Uy rszhvgnianisinen

M54 4-3 msran1sUszlludunniigguesindnwnideulaslyszuunsaaeuveianss

Ty useiugniensing

o ~ AZLLUY noulsuY (Pre-test) %a958U (Post-test)
URNITUIZLUY B = -
AU x | SD. EAY X |SD.| sau
1. mmaﬁqt,l,azmm%é’méqﬁm Urunans AN
16 110.87] 29 12.95/1.94
(Truthfulness & Integrity) (67.9%) (80.9%)
2. ANUTURAYOUNIIYTITY A NN
16 [11.26| 2.94 |m (70.4%)(12.97|2.03
(Ethical Responsibility) (81.1%)
3. MSUTTIHURANINY U1unang AN
16 S 10AE N 2.9 13.2411.95
(Critical Evaluation) (66.9%) (82.7%)
4. NMSEUETUANUA Urunang AN
16 |11.00] 3.28 12.97|2.32
(Promotion of Good) (68.8%) (81.1%)
5. 1IMTFIUYUVU U1UNA AN
16 |10.68| 3.05 13.37| 2.1
(Community Standards) (66.8%) (83.6%)
R Urunang aun
AFUNNUA (Total)| 80  |54.53| 14.16 65.519.03
(68.16%) (81.88%)

21nA1974 4-3 uansnaasunsuszduduinigvesindnunilioulasldssuy
avnaouteliaaTelyyussAvgnianisdne Midsadeddu 5 88 1) Auadawazain
Fodndaain (Truthfulness & Integrity) 2) AUSUAATEUNI9930553Y (Ethical
Responsibility) 3) n1sUsziiui@eInang (Critical Evaluation) 4) A1sdsl@suA A
(Promotion of Good) 5) #1M3g1UYuYU (Community Standards) 31nN15nAadldy way
pOULUUARUNIENINANYsEiuUSyn3tulUs oy 38 au Tnsagunuinmesnis

Usziliunuduanigg (Righteousness) naunisidaussuu dnAnwlaziuuiaiesinegi
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54.53 pzuuu (Sovar 68.16) Bagluseau U1unane nenasnnsidseuus nudinswuy

wdeiudunfiglaesinduganiu 65.50 aswuu (fosaz 81.88) Fvagluszau fun

L% L%

4.5 nan1sUseiliuniss

Uy 1szhvgnianisinen

uRINavasnAnvINBeulneldssuUnTIER UYL

M1319 4-4 A1TNHANITUTEEUNITI VT UATTAvesnAnyifiTeulaslyseuunsivaey

Yozl Uszavgnenising

nousew (Pre-test)

#a958U (Post-test)

Communities)

o - AZHUY
4AN15Us2LHY (Dimensions) B = "
nd X |SD.| s¥au X | SD.| seau
1 aus30ugn1aRINa (Digital f LN
9 6.32 11.89|0 (70.2%)| 7.41 | 1.67
Competence) (82.3%)
2 anulaanudunadios \
. 4 AN
favia (Understanding of Digital | 11 8.5 |2.24|a (77.3%)| 9.31 | 2.07
(84.6%)
Citizenship)
3 mmmwﬁﬂifﬁqmmﬁm |
) p AN
poulall (Awareness of Online 8 563 | 1.7 | (70.4%)| 6.97 | 1.44
(87.1%)
Risks)
4 nsildunlunsSeuinaon .
) . AN
436 (Engagement in Lifelong 8 574 11.67|0 (71.8%)| 6.64 | 1.42
(83.0%)
Learning)
5 anuanusatunisimaely
. W 1unang .
annkinaaunana (Ability to 8 55 |1.66 6.33 | 1.71 |9 (79.1%)
(68.8%)
Navigate Digital Environments)
6 NAUARIANINYAUaYA
(Critical Attitude Towards 9 | 6.37|1.857 (70.8%)| 6.92 | 1.91 |@ (76.9%)
Information)
7 Mtduulugnyumava .
Junang AN
(Participation in Digital 8 5,55 11.59 6.54 | 1.52
(69.4%) (81.8%)
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Azuuy | NOUEEY (Pre-test) | wag58U (Post-test)
1An15UsEdiY (Dimensions) B . —
Ay X |S.D.| seau X | SD.| suau
8 ANTIDTENINNTY .
Junang LN
(Intergenerational 8 547 11.72 6.62 | 1.53
(68.4%) (82.8%)
Collaboration)
9 vinwgn1TkAUgn (Problem- - Ml
8 5.66 |1.73| 0 (70.8%)| 6.41 | 1.52
Solving Skills) (80.1%)
f aun
394 (Total Score) 77 |54.74|14.3 63.15|13.19
(71.1%) (82.0%)

NP3 4-3 UanaaunisusziunsgmiuadviavestndnunSeulaglyszuy

asrdeuveaassygUssAvgnienisiine fneavesly 9 fR 1) AuaNsanuRIva

a

(Digital Competence) 2) anuwlafeatunsdunadedan 8 (Understanding of Digital

Citizenship) 3) n1snsenunisaULdsmseoulal (Awareness of Online Risks) 4) A58

mmaﬂumﬁﬁauimaam%m (Engagement in Lifelong Learning) 5) Aasaansalunisin

a

NanNINIIAaNAY A (Ability to Navigate Digital Environments) 6) iAUAR LT3

'3W1mﬁmimmasuaaga (Critical Attitude Towards Information) 7) msumumﬂusqmu

a

AaNa (Participation in Digital Communities) 8) mm%auﬁaﬁwiwéu (Intergenerational
Collaboration) uag 9) ﬁﬂwmmgﬂiym (Problem-Solving Skills) Tnnsnnaedlyay
LAERULULB U MvRsTnAnunsEiuUS e st ulusuau 38 Au Tagagunua nMwsa
nounslrsueglusedu f (sesax 71.1) evndlsiienu I 3 Tfsesdidudugreeunazeyly
sysfuites Uannas Wt laun anuanansalunisdmsluanmunaeunaa nsila

S’Jﬂusqmu“ na LLﬁ%ﬂ’J’]ﬂJi’JNﬂJ@i”W}’N’JﬁJ mavwaiﬂmwmw uﬂﬂﬂmm%wmmmuﬁ[a

oI
5714 ”U@Suuuwuwaaulau aevdsmslaanuszuus wundnAnwiiiauinis

£
=

Tunniid Inerasauvdududu fun (sovay 82.0)

wazUfduiu
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UNN 5

szuunsadaudamasselyyiUssivgnanisaneivedudsudunniigguas

&9

LY L%

N133uAIvIavasinfnel

o

sruunTRdeuvaiiai iy UsRvgnentsAnsuiloanasudumnfiguas nnsgiiu
PaviavestinAnu SeuauBendil
5.1 umi
5.1.1 enuiunuazanuddesssuuanadeureinians sy s Rugms
msfnwfioanaiuduaniinfunsmasiuRivavosindny
5.1.2 YnqUszaennedszuunIseureIiiaailyaUseRuvgnisnisdneiite
aiﬂLﬂ%uﬁumﬁg:ﬁsmzms'gﬁuﬁ?}ﬁaﬁuaqﬁﬂﬁﬂm
5.2 sruunTIRdeuTaLias Wy UssRngIIsAnsuileauaiudinniigiuasnns
sTuRIaresindny
5.2.1 aaﬁﬂazﬂawaaszwmwaauﬁaLﬁ%%ﬂﬂipjiymizﬁwﬁmqmﬁﬁﬂmLﬁa
éﬂLﬂ%uﬁumﬁg:ﬁ}mzmigﬁuﬁ%ﬁaﬁuaqﬁﬂﬁﬂm
5.2.2 syuuaTIIauTaiaIsaUsERvgensAnuieasaiudianiigiuas
nssiuATTRvesinfnu
5.3 LmeNmiﬁﬁzwmmaau%aLﬁfﬂa%ﬁmmﬂszﬁwﬁmqmiﬁﬂmLﬁ"aa'ﬂLa%u

Y

duuiigguasnisiundviavesindnylulvau

5.1 Unun

5.1.1 anuduniuazAnud 1A Yue9IuunTIAEeueLl 99330 Y 1UTE g nig

aa o U =

nsAnwileauasuduNN N TuazN1IIIUAITRveinAnw

a

Pnmalulagniuadeyinlniswigyandaludaqiu suamalviuveyau1iansi

Y 9
[

wrnenluaisnaunatedunswensnwnlaanenazsinst lnganizesedananiosy

a w.

ooulanuaziaionsdsaualfeluudiviluAanisufiii5n1sdoans nafeus wasnisius
VOYATIAILANTDE19TINGT a8dlsfimu mnudznIn wazAmTIEIluns et
nseufuAENINIEAd S Aensuninszaisresuayanafignaes (Fact) lugnaes
(Misinformation) wagveyadaifoulasianun (Disinformation) udefiisFendulaeitalun
"g11uaen” (Fake News) Usingnisaiiilallaasmansenuiiissunseduyana undsqnauluds

JEAUdI N50Y LazAT¥ENY 9819n laeanivaedsluseaun1sfinel sunaluia

Aunlan Anudanes n1sgadeninulindaluaniduniey waznisdndulaitianainly
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13999199 HANTENUTDIVEYaTlugnaediswIuininTusuamansenuiuinAnwdadu

naufineeianIveyadnuiuumAIalun1siTeus n13vn398 wagnsauInuLed lagns

¥ (% '
a Y

tndnwluganavanoundytuarummelunmsuenuezssmisunasmoyafiuidofo way
uwiasteyadiluudede anuannsalunsssifiuaugnassoseyanaieiduinued
Fndueyneds msveinuedananluissunazamadenennuduislunsSounazainy
Qﬂé]la\‘i‘llaﬂ\‘ﬁu%“lj’]mi LAEAmANTEIUABNTATYEN1SAAEAINING (Critical Thinking)
Faduiladdyuomsinulussiuens@nuBnnie uenaninenidumdevesoyadily
gnaesdioratnlgnisiiiaund auide uaswafnssufilumaneau amansenumnenis
fuluinuaznsidunaiioifigauanludse

Tudanulng waAndes dunfing (Righteousness) ianrunfiutey anmiviladi
gnmesueituTie Sanuasnanasesdstuausdulunsiauanuanseluns
wenuervoyatMastugataqty dunfighiuugrisanuddmesntsitiygylumasoadu
dam99 munnmiduaie Unenneniuazeuidefidn nmsanasudumniiggluindnuis
Wisuadounsassgiinufumedyan AvaglwinAnwanmsaussdureyailasuesisd
Fnsugn luvasdoveyaiilugnees wazanansadadulavuiiugiuveanapanazeudy
234le mvalufuuuAados nsguATva (Digital Savvy) Femunefseuanansolunis
e Usediu BaTedt aseassn LLaz?%amiﬁJa;gaiuamwangamﬁ%ﬁaﬁaémﬁﬂﬁzﬁw%mw
uaz3uiinvou Mnvgvantdnuddgesdslunismelvindnwiansoiveyasnansi
Fureullmvdowesunslaesnaenfouazsiaain

oglsfimunsianduniins LLazmigﬁuﬁ%ﬁaﬁu posedeansisunsaeyly
vesFeunarnsiindumenuiesessainane Tutaqtu uasiiniesflouay uumndluns
PIADUTRLTITINOYUY 1l NITIRdeULMASTIN NS UITIBUTaLAIINTNEUYIAY U
nsvuIuNvaEdnaeslsnauarauidetg Jsordluunisdineuinuvoyaumaad
ndslvaneswnaiiios uonani nmamsaaeuvteliaaiinisauesoraiudomime
ﬁm%’uﬁfﬂﬁﬂmﬁé’fasmmjszaumﬁﬂjﬁammﬁumaawﬁﬁm PIBAILNTIMUIDE14TINNG
yaumalulad Joygruszfug (Artificial Intelligence - Al) Tnetanivesned dluaiunis
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& ROLE GROUNDING

Probability Space Shaping
eneral :°: e 50800 logical

@ o ‘
chit-chat ~ ¢ 5 reasoning

°

The Self-Attention Mechanism

PHASE 5: VERIFICATION & NATURAL | ( PHASE 6: REASONING & NATURAL )
7  LANGUAGE INFERENCE (NLI) 3 LANGUAGE GENERATION (NLG)
i Textual Entailment Classification Autoregressive Decoding & Constraints
‘ (Esntallme)nt
upport [ Final generated Yl ¥ 4

k —»m €) contradiction | word-tieQ wo::e‘_'; fn 5

x i&o::li: étcons't(rain:eds )"True, False’
| Srcion, > @ Neural | | WS

categorization

e o) | M AT\ | ) Boolean-like Logic Aggregation

Source Credibility Assessment

Compare URLs against a whitelist,
hepothesis Ae.g., Alto-Corasics:)),
confidence score:

URLs Whitelist

assessment

dé=

https:/url...

'

Confidence Score

Ahe-Coresick
aigorithm

Weighted Confidence Scoring

High-credibility

True
True False
False

False-Override Rule:
True 8& True && False = FALSE

Translation-aware Generation AN

«Ch level check itoring
Unicnde ranges: \cDEOD-uBETF
(e.g. VBEOO-1BETF for Thei)

« Ensure the output maintain
corect, general maintains the
corrext and f I

Conclusion

141

AN 5-10 danesnuuazszileuisneneuiiumes (Computational Methods) viaues

RIS
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M54 5-1 asudanesiiuuarszideuisnisneuiiames (Computational Methods) 1%1191u

pgiaanaa
4B wialulagunan o D 4w
528 YIUVUNDU 2aNdINY nalnn1svinaunanAgy
y (Core
7 (Process) (Algorithms) (Key Mechanisms)
Technology)

1 SR Information BM25, TF-IDF | « TF-IDF: Usgtiiumaudidgy
JIUTIUVBYA | Retrieval (IR) & YBIANNANUATBUTY
uazisunAU Grounding AP ANNIYIN
AU - BM25; fiunaln Term
(Data Frequency Saturation wag
Collection & Document Length
IR) Normalization LWednsusiu

WONAIT

2 N15UIEaaNa | Identity Injection | System « Attention Weights:
aNMAY | & Zero-shot Instruction AUIUANUFURUSVDY
QUEIGEREL Prompting Injection, Token MawaNNIg
U3UN (Role Self-Attention AttentiOTl(Q.II((T. V)=

[ softmax( ; )
Grounding & (Transformer) sqrt(di) Y
« Contextual Biasing: 1u
System 2. . 9/ 4
, PINUNANANNLIIBINTG
Prompting) P
gatlu
» Probability Space
Shaping: TugaNLNAIL
wanuiioannisaunu
iy

3 | NSWEN Natural Recursive « Dependency Parsing &
arulszneu Language Task Syntactic Splitting:
YONEANIDN Understanding Breakdown Aesznlassasiehennse
(Claim (NLU) & wazdnlusUszlon

Semantic Parsing
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g walulagwan .
2Ue | Yadumay danasny nalnnisyiauindiagy
o (Core
7 (Process) (Algorithms) (Key Mechanisms)
Technology)
Decompositi « Semantic Role Labeling
on) (SRL): SnwiAnuvianeuay
psAUsEnauveslstlunsoy
¢ Recursion Loop: ausgw
AMMElnTeLoEIE
Atomic Claims
4 | nsenmu Retrieval- BM25, Cosine |  Search Query
nangIukaE | Augmented Similarity, Formulation: AsAN&AgY
$339d0U Generation Cross- (Keyword Extraction) L‘ﬁa
OUNGU (RAG) & Vector | Referencing | Aum
(Evidence Space Model Verification « Semantic Matching: L#e/u
Retrieval & AVAUMNIBNY Vector
Self- Embedding MANNTS
Verification) cos (6) = {A - BH{|A]|
« Self-Verification Loop:
maaaaummaaﬂﬂf;aa
@pa9iAn19 (Bi-directional)
LLazmmgﬂgawaﬂ URL
5 [ n19ms79dau | Natural Textual « Softmax Classification:
waznsfndy | Language Entailment %’mﬂfcjmj%amm
“{JJEJEJIEJEJ Inference (NLI), Classification, | (Premise/Hypothesis) vu
(Verification Deterministic Aho-Corasick | Entailment (aﬁfuauu),
& NLI) Domain Contradiction (GﬂjﬂLLEQJjQ), ED)
Matching Neutral (\0unanq)

« Confidence Scoring: U5u
ArkuUANLIUlanIuAINL
YLYDNDYDILVAINUN

(Source Credibility)
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Summarizatio

n

4B wialulagunan o e o g
28 YaYUNDU 2ANBINY nalnn1sinauign 1]
y (Core
7 (Process) (Algorithms) (Key Mechanisms)
Technology)
» URL Hostname Parsing:
Wigulatuuiu Whitelist
6 mﬂmmwa Autoregressive Nucleus « Logic Aggregation: T
wazn1383UNa | Decoding & Sampling fFINZILUU Boolean-like
(Reasoning & | Constrained (Top-p), AIUANTIANIINTATUNS
NLG) Generation Contextual » Constrained JSON

Decoding: 1% Logit Bias

Tadulassaswaansivey

Tugyuuy JSON

» Translation-aware
Generation: 539a0UIWA
N1 (Language Code)

SEAUBNUTY

NN 5-10 wansdadanesiuuazseidouitmeneuiumes (Computational
Methods) ﬁﬁwqmagﬂhﬁamé’a sruUnsRasutomaslyavseivg lnelisuaziden il
msiiusIuTmdauauassenAussauma (Data Collection & IR - 2o 1)

walulad: Information Retrieval (IR) & Grounding AP

9anesny: BM25 uay TF-IDF

FN8aZRYATLNALA:

1. aoUnonssuwmalulad (Technology Architecture)
Tutuneudl szuuluiedesdlonmsaumiiiivsyansamadunisisreyaaindsiiveualgy
Ingaduimaluladndnfe Information Retrieval (IR) & Grounding AP

a. Information Retrieval (IR): LﬁjuﬁﬂamgﬂauﬁﬁLmais‘ﬁlﬁlmywﬂﬁﬂyuw”lLaﬂmi
(Document) AngIuvaATUALIEY (Corpus) Tnassiuaum (Query) fign

b. Grounding API: fleveannudeune (nterface) ﬁauzym’tﬁszw Al @N31501075s
finisauvmuuuSeals (wu Google Search Index) wieluugiuanusfisunauazidu

A339 (Grounded) UnufdgisnuAvayangNInIUALAL
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2. nalnvesdanesiiu TF-IDF (Term Frequency-Inverse Document Frequency) S$UU

A A 1Y =

edosflonsdumitiiuszansamadunsstoyannduidumnelvajsihusane3fiudad:
gane3viu BM25 wag TF-IDF (uislandnlunisdnnsestoya lny TF-IDF asUszidiu
anudgmasiananuiluenanaifisuiuaumeinlugiudeyaisn (TF x IDF) &
anunsouiansinuneadamanseandu 2 dumndn:

v

a. Term Frequency (TF): da3maunmusinglutenansiinasiiansanyoewalnu

mnusINgues wladnenansiuinzneesiumtuy
b. Inverse Document Frequency (IDF): 3¢ "A271%1870" M‘%@Sﬁaga@amsaumm

(Information Quality) vasFtulugiudoyariaviun lngAuININaNNT:

IDF(t) = log (DlFt)

AesuteaUsluaunIs:

o N fesrunuenansianun uae DF, fosruiuenansifidndum t usingos

nalniteantdniinvesiinuyeeiiuly (gu wlu”, way’, ) wagluiiadmin
WU anziIzaiivennia (Wu "wseaemndmssunsmie’)

3. nalnupsdanesiiu BM25 (Best Matching 25)

us! TF-IDF agiiuselovl uifdanseuilolenansiiauenlsivindu anesfin BM25
(Best Matching 25) Rsgniiaiuisaan TF-IDF louAdaymnil BM25 Snsusutenansiideny
\Rendosgeanotausiug Tnewfiunalnddy 2 Useans leun:

a. Term Frequency Saturation (n5dusesrnaa): ulina TF-IDF wuuiiy
Besndumynngdimniiilug ﬂzLLuuﬁéqvﬁqqﬁuﬁaa 9 LLUU”L@Jﬁﬁ?;uqﬂ (Linear) §5919%1
Tssuulaunasnineiuiiaslari Keyword Stuffing (ldengnq wledudusu) BM25 §aii

fiwesunuAdlvingLuuAuAng "Idua" (Asymptotic Limit) niugadll nns

Y 9

5

Tdranfaylivaeiiiuazuuudn

b. Document Length Normalization (M3USUaNAAAIUAIINETIBNENT): lonansi
g0 gonTlentafifmdumazusngdigenitenansdug BM25 Snharuemvssienas
uiazdulifisusunueniedsvesonaisiaualuszuy Wioviing "aslny’ (Penalize)

lonaseuadauuLduvesiddyan waglinmudusssuduienaisdus Aflidem

ATIUTELAU
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n1sUsENfaNaa1UTILAZNITA3ENUIUN (Role Grounding & System Prompting -
2057 2)

wialulad: Identity Injection & Zero-shot Prompting

Sano3fiu: [inAila System Instruction Injection e nuavauwAvasiURiAIY
g1y (Probability Space) veslananisn

seazBoadanaiin: loluealdsuunumdu "Expert Fact-checker' Sane3iiu
Self-Attention anelu Transformer al¥uinin (Weights) ﬁUﬁqﬂﬁWﬁWﬁ (Vocabulary) e
auduiusiBenssnsfieadesiunisnvaey anuldsda waranudunaisunnni
fdninialy inlinsad1adenana (Generation) Ay (Generation) AUk UENNg
Jemsunntu dunalnndnsie;

Self-Attention Mechanism: TuszaulINme3 Lnaazas19mnIng Query (Q), Key
(K) uag Value (V) dm3unn Token Tum1dsszuu (System Instruction) nalniozuae

PINUEUTUS (Attention Weights) lneltgns
KT

Attention(Q, K, V) = softmax sqrt(d,)

AesulgiUsluauns:

Q (Query): wafiou "fnu’ wia Token fs1idsfinnsnneg agindunaisasin
awavlafiu Token Buq seudatfuinniesifiodln

K (Key): wailow "darafu" ves Token dus Tuussloa il ol Query 1¥1ld
Wisuisuniinnuaenanesiunsoll

V alue): "ilovn” vi3etosatisues Token thuq dsaggninlusisdunadnsaniing
muAmnidwaala

QKT (Dot Product): Mspnuamdndsywing Query uag Key tilewan Alignment
Score VidpAALAZEARU (Similarity) ByAngauans Token sisapafienudiniusiuan

sqrt(d,,) (Scaling Factor): m3fiesiniiaesvesiifves Key (dy) itetiosdy
131981 Dot Product fvwisluaiuluauviliieddu Softmax A1 Gradient fikuusIu
(Vanishing Gradient) Gﬁq%ﬁﬂﬁﬁmmaﬁauﬁlﬁmﬂ

Softmax: uasAnzuuuillleglusuvesniuininazidu (Probability) seming 0 fs

1 TneNaTINUeIUIRUNTRIUNAAZYINAU 1 WoR AUntintledAs Attention Weight
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s V: dmdnildluaniua value diomumadoyanin Token fiddadnunatn
Junnwesuadnslnl

fin Attention Weights ensilumasindudn "mlmddaynindu’ wazldanimn
duduiinsendiofondseyaanizdmniddyianluldlunis "Ae’ was "daduna”
(Verdict) Tutumaugaine Tnsariidululdues Attention Weight axagjsswing 0 fls 1 iawe

Wasnlunadnsannilandu Softmax luan1tnenssy Transformer lagnasinuaaiiniin

'
1

savmelusarfuagiiaisintu 1 wed (100%) Fariigamnefslnauiuiamiuddyunnde
usundagiu

ATUANBYDIAT Attention Weights (g vs #): Anilifiufaianszring 0 s 1 Feven
Flanans “Tmnaula’ (Pay attention) fuddug luvseleaunndeaifisddaionds

Usvananaiagii:

[
o v A

A1d3 (High Weight): 11183103 1A1@89A 15 Ul Aud Ui us¥enduvane

1Y I W

(Semantic Relationship) Tudawnssunn w’%aﬁmmﬁwwmanu’tuu’%wﬁ?u
#29873: wIn Claim Ao "lsaneuiadisivdseglungamne Welua
Uszananadin "ngaumme’ f Attention Weight #njslugsdnn Tssmenunadiss’ azgenn
weaosdssyismudiiusianuiiidne
e (Low Weight): saneanuindsiudusiies "Fyanasunmu’ (Noise) wisavoya
flireeiAatosiunmmhnrandladiagiiu
Fa9899: F18IMINANT o1 (Stop words) wiu "lu”, w7 fhazden
Attention Weight fidlewfisutumuiundn mezhﬂé’éﬁasliz‘qLﬂf@ﬁﬁﬁﬁ@iuﬂwsmiaﬂaau
TOL19939
W& nTilEAT Attention Weights 1uda sruvasiluldluduneuseldil Send
Weighted Sum wiloashatasaualmiiisl "u3un’ (Context) fai:

[y

a. N1y Value (V): Andamidn (Weights) aggninlugauiunnimes value (V)

Y

'
o A v ¥

vosurard miiddimings doya (Value) azgniisunldunn Adifdiminds dayaaszgn
ANNBUAT

b. N15831¢ Context Vector: KAAMINTBUINVBINNAIALYNUINT "TIUAU"
(Summation) nanesdunnmeslndiisafaufiedfifensn Contextual Representation

nawastazlulaununasiandedndely wsidunneasndulusmeuSunsoutng Wy A0
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"@55" lunnmesTnd dasdnumneradludedntuie Tsmeuia” waziiendeeiu
"Uszindlng"

c. Msdwmeluds Layer dnlU (Feed-forward Network): Context Vector ‘5%@5&
WrlunaesUszamiudnly (Feed-forward Neural Network) Tussuu nsvuauntsiazsien
wanedudu (Multiple Layers) wiely Al @11sa ‘Tmana" (Reasoning) Igudouty
mIuesnieyuvastoyall alfuayy’ vie THuds Claim duatulfesrousiug

Contextual Biasing: Tokens ﬁLﬁlﬂﬁeﬂlaﬂﬁU "Expert", "Fact-check”, iLa¢ "Evidence"
wwgnindiduauddyaddunng du (Layers) w0 Transformer yililannadnwianiug
(State) vosmaidugidenviallinaeanisuszinana

Probability Space Shaping: fdsszuvazyiminidu "Prior fidusaiuiinnuines
\Ju (Probability Distribution) ¥84n15duden Token dnlU (Next-token Prediction) v
Sineglunguidwimsinmsiazmslimgnadmsang aalenmansifaternuiidunis
aunuvily (General Chit-chat)
nsuendauUsznautanana81s (Claim Decomposition - 52827 3)

wialulad: Natural Language Understanding (NLU) & Semantic Parsing

ganasfiy: 19luiaa Recursive Task Breakdown lagld Dependency Parsing,
Syntactic Splitting kaz Semantic Role Labeling (SRL)

AERRY: Algorithm Hagaiellsk Fact-checking System

a. 1AUUuEge (Precision): nasiaaeuUsElene1d wiouiu Al 8199sduau
(Hallucinate) winsuenidudegesvilyinsmndnguiluszesfl 4 (Evidence Retrieval) 59
agmmﬂﬁu

b. nsfndunlussla (Transparency): ¥ildszuvanusavenladaauin @l
vasUssleniiose wae "dnlvuiidie’ wiudlazvenifinneusslen

c. sesfuarududon (Scalability): laigldasfiasivssloasniussin Sane3iiuil
JzdopaumEstudng isansidave

sneazRealanatia: 183310 Al SuTeA 1 (nitial Input) TulAaazsy "UanNa12914
wdn" (Root Claim) Wrandudssloadedu warSurinulunssuiunisiludnuaziugi

{ o &

(Recursive) wiagaedanarisnndudeulmuniiegasiign (Atomic Claims) H1uduneu

[

fail:

nmMsaelassasshensal (Structural Analysis)
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a. Dependency Parsing (N153A51z%AuTan): 1wmaian1siasieiidedn
(Deep Analysis) fvilidnla “lassafranieglu” vesuselealdodrmezaugiuss lnens
Ansgineusazalulsgloaiinmuduiusiuegielimulasiadiennudunusse nanee
(Head-Dependent relationships) Wieasn Dependency Tree (Auldianudunus)
b. Logical Connective Detection fifidane3finlunisussmiudounemssnaans
T "uay”, U, "vi3e", "B, " iileszydumisvesdaidien (Conjunctions) wazUszlenges
(Subordinate Clauses) IAluudu "dudn” (Head) wazAluuilu "A1vene” (Dependent)
c. Syntactic Splitting (n1sdadm1ulieinsal): ssuvazldvoyaain Structural
Analysis Tun1sseygadanidhieansal waganiiunis "wen' (Split) Ysvloasanandiu a 9a
Weudewmaniu eanunsammdngunssaeuneniliesiidase
d. Sernantic Role Labeling (SRL): ¥hutid "Snweaumung’ (integrity) dieliivla
Tdetosudardefiuensonuitu Tesdusznounsudau (las egls Al Tne SRL ez
nsnsIRdeuUnUIMYesilulstlengefiuenutanduney Syntactic Splitting (wu las-vh
ozls-Nluw) iledAudeyafionamnuauainnisuen (W nsszydsesuignaglilugiud
o) Tunsh lnwdngludusely
e. Recursion Loop: mnusgleafignuenseninantunaunounii Ssillassadied
ansagoslian stuvardssdleatunduluituneuneuntiln suninegldnadnsiiiu
wihedesduie (Atomic) Tavaaillaansawendesldsnsioly
$19E19N151797U (Use Case)
Tona11919man: "unineraomaluladnsgaeuinanssuasivieidu
uTMedevessy wavhsoglunganm Senosanulud we. 2502
50Ut 1 (Recursive Call 1): wusaday "wag" wenldidu:
. URMIVeaY. AU INenavessy
+ (unTinends).. feoglungamm Serosatulud we. 2502
50Ufl 2 (Recursive Call 2): ¥Uselenadi 2 urdiasiziise nududeon "3a"
uonleldu:
2.1 (uninende).. saaglungamnme
2.2 (uvinende)...Aessulul w.a. 2502
50Ul 3 (Final Check): Al asavaeuyselen 1, 2.1 way 2.2 wdmuindu

(

Atomic Claims M (wenlallauda) nsguiunisisdugeas
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nsiEnAunEngULAzATIvERUdaUNaU (Evidence Retrieval & Self-Verification -

SveusN 4)

wialulad: Retrieval-Augmented Generation (RAG) & Vector Space Model
gana3viu: Cosine Similarity & Self-Verification Loop

NSEUIUNTULUS o ULAT DUASNIUTLT DUABTEWINUDNANIB T HIUNITEDULAINU

Joyadssuulaneeulay lnelisteazidengaaneiail;

Retrieval-Augmented Generation (RAG): lailaviutnfifiasie "AuUnILaIney” we

PMIUNIUNTEUIUNITARNTDITIAIUANIULAZATIVADUTDUNAUDHIID LA Taswuanaln

o v [~4 1 v 4:911
N1SNURANDDALUU 3 d@IUANU

1. nIgvIumMIduAuteyalislauia (Hybrid Information Retrieval)
sTUUBNAUSENI I BYaINUMEIANE A BUeN (External Knowledge)
N UNA LN TRANNETLSE RN SRR ANF LA A IIMe:
Search Query Formulation: Al aglginafia Keyword Extraction (A15A9A1

deny) Wilanlastonaniseges (Atomic Claims) Ivinatewdu Search Queries 713l

]

v

WigasuUsiszuududuteya (Search Engine) thludnnaseldegnaiuszansnm
fian dhonalndail

2. M33TneuiATIde (Named Entity Recognition: NER): Al a¢14
Tuna NER Tumsiinsizvivsgloauazaianguandidu "Folamne’ (Proper Nouns)
penundudiiuusn 1wy deynna (PERSON), 84Ang (ORGANIZATION), a@aiud
(LOCATION), wiosaian/fufl (DATE/TIME) Tnsreufifivaridesdu "aua" (Anchor)
nandidosilluddum fMegrau mndenanssgesluszuuiii "Eming1dy)..
nosatulul wa. 2502" Sanaifiuazatnd it "uvianendy’ @ede umine1de
wialuladnszaeunanszuasinile) way "w.a. 2502" sanundu Key Entities fivnn
Lailat

b. MTIAATIFAVUAVOIAN (Part-of-Speech Tagging: POS): dana3yiuay
Usgiiun (Tag) vlinvasdliiiuyn Token mdooglutselon (Wu funw, dn3en
, AAadny) lngszuuazifonaauanie AUl (Nouns) wag AINSEIUan (Main
Verbs) titetsnifudinnasuvosidum osanidudiiussg "nsnsedin’ wie
"gonug’ vestonandnuenty

v v

c.  N1SAIAFYYIUTUNIUY (Stop-word Removal): 58UUALUITIENTT

[
Y

AvianuanisuiugIutayaduilos (Stop-words) wu "', "fe", "', "3,
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(% v
= o

51", "war TnuAvallazgnsiniie (Filter out) 9n97n Search Query iyl 199N

Y

\Hufdeniifiannuigannuudumesidn mnddeslvmgaitily agsiliisanesi
BM25 1deusyanSnnuazgadoninuwduglunisdnduduiendans

d. 15818 vRUlAkarUsSulATIaT19A1AUNT (Query Expansion &
Structuring): Tuuensal Al 913l UUT1a0IN 1 LUNITAY "AINBIAIUNLNE"
(Synonyms) wiagageditiuadeadiuasy Lﬁai’]aﬁumiwawﬁagaé’ﬁﬁy (W A9
Fumviadndn "KMUTNB' S2uify "uan.’) Tnsdndrdnyiiiunisdansesionunazgn

undnseaduyaaids lnga1aiinislinssny Boolean (W nsld AND wianisld

1
=

\emIE " " AseURLALNIY) Wetauliszuy Search Engine Auavnnzuidu
fifidumaniisznovegdenuaieg sennnasuiunmsiauadidnafisndeiiund
widwiladfgfiasulsslondasitondiund Wnaneidudisnidai (Active
Query) finoudsllszuu Information Retrieval fsndngiunduunuszanana
soly

2. Lexical Retrieval: 5gUU Search Engine 98¢ Google azlddanasyiu BM25

(Best Matching 25) ni5e 7iiSeni1 Okapi BM25 1uileridun1sdasusu (Ranking Function)

fivirueg vuii ugruvestueananasdulunisfistoya (Probabilistic Information

Retrieval Modelngfiithmneiieusziiuniuifgntas (Relevance Score) szminetianan

Saignuvasdudidum (Query) uazviiniuniolenanssnsds (Document) AxuyLAINY

¥

Wertosweuenals D sedaunt Q (@eUsznouniendas qq, 4o, ...0yn) @11130

[

AMuIlPNALNITNIADAANERSAIT:
Score(D,Q) = sumfi_)IDF(q;) * (f (a5, D) (ks + 1))/ (£ (a:, D) + ks (1 = b +b * (ID| /avgdD)) )

mesuemnUsluaunis:

f(q;, D): eremudvesidumn q; Mvsingluwenans D (Term Frequency)

D: avwegmveaenans D uduswiudinie Token)

avgdl: sndsrnmenvenenansiamualugiuteyadiszuudum

kq waz b: wisfiwmesdase (Hyperparameters) Aldusuusislanna (nimunle
k, € [1.2,2.0] waz b = 0.75)

k1 %30 Term Frequency Saturation Parameter Duduusidvun e

(Asymptote) segndumiliiunziuy iievimiihfiaiuay "aanusilunsdudy’ vesnswuu



152

o w

WedAuusnggiluenans Iiagviounssneian nsiuddrAgluunany 1 ase gy

o

fu 5 59 91avliunANTugRTIUsTALTY win1sWiuAEAeY 50 ASI By 100 ASY

o

<

Tuunany wnuldlddefiuamuameanumunesdd imsze19vzdunisadlaawdue

a s

Tunsadamansuazniseanuuudanaiiiu A1 kq Wldgniigainiemuildainaunis
% 1@ a & a (% I3 .. = Ay v
mef willu Wsdwesigausedny (Empirical Hyperparameter) 33A191lA9g11310013
"NeaokazUTuL" (Tuning) UYATELAITY
msazimuadl kq msduvinlng 11ain 2 wanmednluaensidouazimun:
wuaned 1: 19Aa337U (Rule of Thumb / Default Values) 99nn1snaaesiuyn
Toyaunsgiuseaulannanes ga (Wu adadoyavil, Wikipedia) Wn3senuinen kq 7
nuldaseunquiaglinadnsAeud nafssinazeaglugae 1.2 81 2.0 * svuvy Search

Engine waglausisdududoyatonslulagiu (wWu Elasticsearch %58 Apache Lucene)

[% '
Y v 1 a

nagfaeEusues kq 1N 1.2 Wuinasg
WWANINT 2: maﬂ%’ugummgm%’ayjaﬁa (Corpus-specific Tuning) Tuszuu Al
aTeseUTeifinnssidenihnuiuguteyafidiondnualianiys axltineda Grid Search
%30 Hyperparameter Optimization ag52UUET1809NITAUNINAIL S ToULABTURAU
wWasua ky Wides g wiuszdiunaiiAlaviliiszuuiasuduienasifiaanuieites
geanldotnawiudiign Wotaseunnsinmaia (Wu MAP wio NDCG)
MAP (Mean Average Precision) 1Jusnsiafiinunzdmsunisuseiduna
WUU Binary Relevance (figndes wie Luiifendos) Inewiufinnsanitssuuaninsofuends
FdeadoutmunTunSlususudug Taduelu 3 Precision (Anuusiugh) wieildnawes
lnansiiiieatesiiszuuuny Wsususuuenansiomuaiissuuianuuelvy wae ¥
Average Precision (AP) lagdsu 1 A1Aus (Query) Sz UUAZAIUIL Precision nﬂﬂ%”’q‘ﬁ'ma
lenansiiendadluusiazsusy udhumaeds wdsantdum Mean Average Precision
(MAP) Tngtie AP wasng fdumlunismageuimAiadesmdnase nisusaidud kq
fre MAP mnszuusean Ky = 1.2 wdRsenansiiieadesnld wieglusuduil 8, 9, 10
MAP a6 wifnuiu ky = 1.5 udenansfiieadesuduiuainagdudu 1, 2, 3 @1 MAP 2
ey svuvftagtufindne ky = 15 fussAvsnmdndludad
NDCG (Normalized Discounted Cumulative Gain) tJunasinisessu

Graded Relevance (s¥fiumnuiigito) Wi 3 = Ngiteuwniige, 2 = Nedesliunang, 1
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= Wigraatey, 0 = liertanay lnedindnnisaldn "enansiiedtasunn AIsedgendi
@NaNsNNeIUatey" NDCG yMaunIY 3 TunaUNNANNAENS Aell

1. CG (Cumulative Gain): N15:01AEBUUANUNEITDY (Relevance

Score: Tel;) voawnanslududud 1 fis P unsamiuy

p

CG, = Ereli

i=1

[y

Tnglienflvinena1snananvzegdusu 1 wsesusu 10
2. DCG (Discounted Cumulative Gain): unUeyn1voe CG A18N3

"aAnau" (Discount) AzuuuveLanaIsneglusuduatss ngldileidy Logarithm undu

F1s B99uRU I ¢ Fusazdaes AzLuunlafazdaioas

p
reli

Lalog,(i+1)
1=1

DCG, =

3. NDCG (Normalized DCG): 1fiasa1ndrdumusagad sauiu
wnanswasllviniy (Uiiilenansiiiiesdes 100 v viIATua 5 i)
viliien DCG ufloufiunsa Lild Fadeailumsiu IDCG (deal DCG) 3
FoA1 DCG Airuinannsdnsuduiivnzandian (ononaisaziuu 31

UUGR MUY 2 Uay 1)

CG,
NDCG, = f5ee

wiitaekous 0 89 1 Belnd 1 Bauvaddndusulfusiusuarauysaiuu)
Aesueiuwlsluaums:

A1 b (Document Length Normalization Parameter) Aansiiines
fvinid auAy "sEAUNSALETS padlNuAINAIINEN IV LENANS"

(Document Length Normalization) #steidunalnfidiauidywinnuieu

1984 (Bias) Y0458 UUAUMTTINAL AT ULIDNANTVUIAEIEINTNBNATAU
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LA Lffaw1fﬂ,uwNnmw&imm%LLazsﬂ’ayjamum’mej (Big Data) wonansfidl
AuEINInaziiAAves (Term Frequency) qmdnaﬂmsgﬂﬂa
s39u91R Senriiigduionninnn 2 auve fe nastuaedndesd
fdeRumnssUszifiuaeq (High Relevance) 3o tonansiiuuaiipuiby
\a (Verbosity) viseiiviidensaudnsnavinvdadgyimaumiusingegvane
a1 Ineidommdnlsiiesatostu d b Jegnesnuuuiiieusnues 2 nadlil
Tasn1siianuenvetenas (D) liisuiuanueriad svesionans
sonuelugrudoya (avgdl)

Ao b avgnimualieglutn 0 s 1(0< b > 1)

e b =1 (Fully Normalized) szuvagiianugnivedionansaniiu
Hadelumsusuaugauuy 100% wnaslafisnnindieds asgnimseedy
sty FluneufisriBudounimnuvuisiugesmddys a3y
AZLUUTIDYAY

e b = 0 (No Normalization) szuvarlanalnnisusuaunaning
g177 uazarinnsanuAnAvesr ity tasliaulatienansiuazdy
W3IBE1IA LAY

e b = 0.75 (Awasgrudsuszdng) adreduen Ky 210013
Empirical Tuning A1 0.75 tugnaunaiiaiaadmiudeyateniiuialy
\losnniinsdnmsienanseruitetesiunsaudud uslildnanasuuunes
unmuvaefdemuuezaseUszidiuaied T
agunsyuIunsAumal kq 7dfian (Optimization Process) a¢ldimaila

Grid Search Inefwualisruusiaonisfumvasosseu wu Suadue kq Faus
1.0 Taufls 2.5 (findiay 0.1) ndoue fuaduar b ldennadaiiuiue ssuvay

ATIMATIUY NDCG kag MAP 9anu1 ilen1svagdeudugaas ssuvasndondu

N3MUsEN1919 Wiendn "afidnves kq waz b gle iliAaie NDCG uaz MAP

I
0

gefign” uazArdtuazgnidentuld (Deploy) umsilimesasdusyuy Information
Retrieval 984 Al As1agaudaLnagss skl
IDF (q;): Ananuddayuesdn (inverse Document Frequency) dilimdniu
miivmennannininuyesiily

nalnuandivinlek BM25 fiuszansnam (Key Mechanisms)
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'
a o

Term Frequency Saturation (n158u783AAA): Aren1sdimes kq o

v '
o = o =€

MNEI19 "IRBUA" (Asymptotic Limit) vnd1Aumusinggfieseaunis azluuiiadu

dldo 1%

wisurzaeRwazAsiluian vilbilumalsedivii enansidiendum 10 f1 laladaiy

alldo ¥

Aeadpunnnitenatsisiddum 5 dds 2 wiauely” lWildidsidumunngluienans
wniile Azuuuftargeiudes ¢ Wuduns Ssorilienarsiiadalddgng (keyword
Stuffing) lainguungaLAiua3e

Document Length Normalization (M5USUaNARMIUAINNLIIULDNENT): losann
nansiidinunaemsinilemaiddumazdangaldinnnitenaisdug Woansgiidua
frunndn ldldmssidownfsadestuunnndt BM25 Wwasadwes b saududadau
|D|/avgdl viedans (Penalize) tonansifisuingrifurneds wasuawesnzuuuliiy
lenansiaunan MnenastuiinumuILLuve AU (Term Density) gy ¥irln
NMSLUIBUNBUTZNIN Snippet é’jue] fuumennusuneiinuduss st

mi%’wjL%ammwmﬂuﬁuﬁmma% (Vector Space Model & Semantic Matching)
Wedntudesidnvesnishumaeandsy (Exact Match) ssuuldinnalulad Vector
Space Model WLNUIZHIANARITURLIBUNS

High-dimensional Embeddings: Gﬁaﬂa'né’wsJasJLLaxLﬁamﬁﬁammﬂL’?U%gmmaﬂ
anwliidu "nwesiinae Wneldlunanisivuialug nssuaunistagdanafiuen
"aavng vesteruwartuilusgluiiuinisadinaans (Latent Space)

Cosine Similarity Algorithm: $2UUZ¥IINISAILIUNIAIAINARIIAGAUTIAI LAY

(Semantic Similarity) lngn1sinyusenitnninesassluiuiiiigs duaun1sadinenans:

A-B
||A||[citestart]||B||

cos(0) =

AesuneimuUsluauns:
A uay B (Vectors) ununnimesvastonnuaoseluiiuiifiias (Latent Space) wiu A 919
Ju "Yedosd Al feamsnsraaey” uay B o1aidu "Ussleaifenaniiuled”
A - B (Dot Product / napaudsainans) fediu sy auuy iWunisiinnnesaesdau

AuduanIInmessaesdluluiianafeiduuinidsewatuy 8ddianiadediuuin

(PNuINeAATil) ATHAYLEEa

Y
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||A| | [cite tart] | |B|| (Magnitude / vu1au03nLA0S) Ap fduduas Wuns
A28 "AINNE1Y" YBIINLABSUAATED N1SUINIMISAIUA 1T 15 8NTIN5EUIUNTS
Normalization @ saelwszuy "Wauleainueivesuselen” waluladad "Haniaves
g wnu (Usslondun fudseleneng Ranunsasirnumunenseiuls)

cos(0) (Cosine Score) fia waé’wa‘?jwaﬂﬁmmaqm (0) MAntuszrannmedesh
NNSAAUNAGNS (Interpretation)

a1 cos(0) Admnalsagiiiegszning -1 fv 1 Qunisuszsananatenuinazegszning
0991)

AlndiAes 1 (uu 6 1nd 0) mneararifonruisassil "usuniagaumny’ iaenndes
fusthann wiagldrfiunnsneiu @y A = "KMUTNB" fu B = "wan ) nawesasdluly
AAaunuagyiugouiu

alndifes 0 Gy B 1nd 90) pnweiimnty mneanitenuisanslildiai
Aendeatuaslu@innuviang (JuSesruazizestv)

Alndides -1 (g B 1nd180) nimesdllufiemnansstudny wngaudifinrmne
Toaudsiuogreduds (wulddes)

[
Y

Semantic Interpretation: wnafiwaladszaulndifes 1 szuvazinnuindeninui
aosfiusunuazAIvIneTidenndestuag1awn wiinluddudnuaiiisnuseaaslded
wansaTueg AU finiy (W nMsiaaa "KMUTNB! Siaumnedioatu "san ")

3. MITNIATIVFOUAINYNFOIMILALLBA (Self-Verification Loop) Ludanesfiuawzdign
ponLULNTiemUALAAA B angWnu RN (Augment) TruTuing muvUILNS
Snippet Grounding Check lagsguuagly String Matching 39 Semantic Similarity e
maaaawgﬂdwﬂizisjwé’ﬂgmﬁﬁqm (Snippet) Hu Uiﬁﬂgaauia'%qLLazﬁLﬁammaﬁ’ﬂwﬁwﬁ‘u
Fun14 (Source URL) #3alal wagld Threshold Filtering finnsasmmnagwuuaundnendad
nsnaouldiiasniunaset (Threshold) 76lY ssuvagvinsiandngututuiiud ey
nsafatuuazdesiuilymmsadisteyaiia (Hallucination) ieliauusiuginsld Bi-
directional Verification (nMsasiagevaesiianie) lunsuseifiuauaonndoshy 2 f5 §il
1) ingrutuiudesdimdnifsmeriazatvayunielfustondndenldosadmau 2)
Usunwandouuuiulesdumig (Contextual Consistency) asfadlidnudsiudanuaiud
sruufanlfon Tutuaaressuuasdansesdurilifiesyass (URL & Integrity Validation)

LAZATIADUADIULVDY URL Aun19I1d3a1unsattnnalaase (Accessible) wiiataeiunng
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dadandngruiliffnuaeviendngrutasunmiiouly Penalty Clause fifmualily
YRS
A13YIUINISHe 3 daudidadaedy ildszuvanansafaane WiemiinssUsedy
(Contextual Pieces)" unldaudumingiuinedaldagnefinuusiugigs
nsnsIeseULazAnsRnautatay (Verification & NLI - 528l 5)

walulad: Natural Language Inference (NLI) way Textual Entailment
Classification

9ana39y: Textual Entailment Classification
Tuazdalunaie:
N3¥UIUNI3HRAU (Decision Making):
nIzuIuNTTIUE (Pairwise Processing): Tulaaagtudngudidsldunmivuaiiu "dode
(Premise: P)uagthtonandstosunimuniu "auufigiu’ (Hypothesis: H)
Cross-Attention Mechanism: Tusgéiu Transformer luwasztiou P way H whlunfoudu
wiglvinaln Attention nsaadeuiidmudazalu H fvdngiusessuaindlalu P s
dolueainszdanudiiusiasedu iawesanvine (Classification Layer) azdaddianii
(Logits) ponsn Faszvuagldiladdu Softmax ulasdmariliedlusuvesmsnszaisn

119ztdu (Probability Distribution) flaanis:
Z

e
SO GEG
2P 1 2
J=1
Z; PeAn Logit vausazAana
v 6 1 I a 1 I & t4 1w
naansIzgnuUtaanlu 3 firnie lngnasaneannuunasdudie 3 eatadewsindu 1.0
(100%) wesla:
Entailment (auayu): mnan P (Entailment) > 0.8 ssuuagdnauiauuignudu True
Contradiction (Tauwé3): wina1 P (Contradiction) > 0.8 szuudzdnduinauufgiuu
False
Neutral (:Junans): mnhifidladianaet 0.8 ssuvaztioideyaliiismweiiazaguna
vinlumeg 0.87 Tunedrnssy Al A1 0.8 fie Hyperparameter 1wty "Confidence
Threshold" (neusimusivla) weduly Al Taudunin winsyuulidiulesseg asgniamn
TU# Neutral Lﬁaﬂaﬂﬁumﬂﬁ%’auﬂaﬁﬂ (False Positive/Negative)

nsAuAzluuauiulanseulnst (Entropy-based Confidence Scoring)
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seuulinannismangulteya (Information Theory) 1nldinseau "auduan’ vadluina

KIUAT Shannon Entropy AIu@NNIT:

HOY) = = ) P(y) log, P()

'
o

Low Entropy (Anushilage): vnwa Softmax senunidu [0.9, 0.05, 0.05] Ateulnsdazs

1170 wlain Al Hussleodnatnau

High Entropy (Aauduaugs): winkasenu il [0.4, 0.3, 0.3] AeulnsUazas wlain A

QRGRGRE spuvaLTuglaviundmaansitnuugeias
nsUsEIuAMNLRNDLAANN (Source Credibility Assessment)
Wunsihauidelioves URL 11E9UINTN JEHp

Aho-Corasick Algorithm t8uwmalulad Deterministic Domain Matching lunisaumenlu
guteyavuinlvg (Whitelist) lngasyinnsasslassasiedoyawuudulyl (Trie/Finite State
Machine) Jusn 910 3 drudsenaundn l8un 1) Trie (Keyword Tree) Wumsldsenes
sufuiteUseudniud wu §le1d apple, apply, uay ape Maumazsndeaiie
a -> p 2) Failure Function funsfiszuulifeundulusufidadnususnlval Tunsdlnsia
udamuinldnsafutoulaluganda usagld "mnada” (Failure Link) ludsdumesdduiillonia
s fululeviud uaz 3) Output Function 1ums “Match” feenuviudl luvaedinsam
mufsfuvesdulsl wdmutaanuy (State) tunsafusiluy Whitelist vhlsanansansaivden
Townges  (Sub-domain)  simalindeuiulunsnneeeniiissndaien ool Time
Complexity Ju
On + m + z)

O 1191néi "Order of' (Susurasrududon) wihvesanfildUssuiana

T (Input Text Length) faauenvesteninumielaumilisnidmsivaeu (Wu URL fiena
100 foNws)

M (Total Pattern Length) fenasuainuenivesiily Whitelist stanuniildadrassuy
(AnTuneuBudusyuundufen)

Z (Number of Occurrences) AB3MUIUATINNUAIALYAT UTDAINNTU
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Wisuiaiiounisamu "a$1sunui’ (Pre-processing) flazidumnnlineu tielvineu "Huns’
(Search) anansnludsgemuneliifingalaglifomenniaumie Fevinlinsdumsnduayil
Usgandnngen

Tutumeunsnsraaey (Search Phase) nanfildaziuagiu 1 WWumdn thmneai laid
Whitelist 9241 100 #1 %38 1,000,000 f1 narildlunisnsralawumilen wnvarlisieiu
sesanasviuaziuluireminusisaesves Input Wiy lifinnsdeundu (Backtracking)
n1snsavdeulawULUUERUTY (Hierarchical Pattern Matching) szuuasaadeulauLuy
Seudunnualudie @n Root lUg Sub-domain) Wi niae med.mahidol.ac.th szuy
9214 URL Hostname Parsing 1 oundauUsznouves URL 8009107 Y 19U
med.mahidol.ac.th asgngasilu th -> ac -> mahidol -> med ganasfiuvznsIvdey
doundulufs Root Domain fe .ac.th 1138 .edu iieBuduaniuganitunisine

Recursive Back-tracing: szw%L%'umwaaumﬂszﬁuqaqﬂ (Top-Level Domain) WU .gov
w30 edu IoBudulszianesdnsnou mnnuindu acth ssuvagliaanuindede
fugrulugiuganidunisine antuidladisuasmfl Second-level domain (mahidol)
Lﬁaszu%aamﬁ’uﬁmwwLmsmmﬂeﬁu

Pattern Matching @1¢udu: w10 Sub-domain (med) pyefugUuuUR seyIndunmy
WATIEANERS STUUILANAZ LU 1T NIEYNg (Subject Matter Expertise) iUy
sefuvesunasdayatuiiui

Tudunougavieidelduadnsarn N Avnauaneulnsd (Entropy) uazaaudedenes
uwndsinudn sruvazthindunseiiuaguuuausiulageving (Final Confidence Score)
NAUANN1T Weighted Average Confidence Scoring fiATuAInuuUT@a o291 1t
(Weighted Average) fiufin Source Credibility Wu M1nUayau19In *.gov (3u1a) AzLUY
Confidence azgnamsesanmiasu vilidngutuiuddminlunsdadulannndiiu
vgenald Tnedhaunisusuiuasuuuanuiuladsiminungsfian (Source-Weighted
Confidence Equation) ﬁwﬁﬁmmﬂzLLuuﬂaﬁuﬁuiﬂqwﬁ (Final Adjusted Confidence
score) Tngnsmaadsarsiminsgwinsauiulavessaluma Al os fusziuang

Uedeveaiuledaunie Nuaunis:

Whmodel * CNLI + Wsource * Sdomain

Cfinal =
Wmmodel + Wsource
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VA BANUAZAINLUNTSUTEUIANA UINLSININUALANASINVDIANUINTAWNAYU 1 Nof

Wmodet T Wsource = 1) aunisazarnisoansulioglugduvuidadu (Linear

Combination) lamadl:

Ctinal = aCypy + (1 - O()Sdomain

AesuteAmwUsluaunis (Variable Definitions)

Ctinai (Final Confidence): azuuuauiuliansvesdoseniug deazianoy
S¥WINN 0 D4 1 T,ﬂEJ%Qﬂﬁwlﬂiﬂu%umaumﬂﬁm@maLLaxmsaqua (Logic Aggregation) Tu
seeedl 6 wely

Cyr; (NLI Base Confidence): azuuunnudulasaduiildainluaa Natural
Language Inference %ﬂﬁ’]mmmmﬂmmm%L‘ﬁuq\‘i?jﬂ (Max Softmax Probability) #inau
shemaaduan (Normalized Entropy) B3 Al thilawazioulnsde ailazdadilng 1

S 4omain (Source Credibility Score): AzuuuAMULNGoiovadlamuiuNg M
N139IFRUMEBaNaTNY Aho-Corasick kagilSauisuiugiudaya Whitelist wuuansiu
$u fhegnmsimunaziuai

v W

IausEAUsTUIa/n1sAne (WY .gov, .edu, .go.th, .ac.th: Sgomain= 1.0

Toudnanmdnidedold: Sgomain= 0.8

Taunsfaly (W com, .net filaieglu Whitelist): Sgomain= 05

Q (Model Weight Parameter): w5 fimasitldiinua “dhudnaudadey’ veesh
Tua Al (@easewing 0 89 1) Wy mndedn @ = 0.7 wuneaainszuuagldminiunig
SiAszinaneees Al 70% wazlsimiinfuiasinvesSuladdunig 30% (1 - 0.7) = 0.3)
$F19E19N15VNUTIFLAY (Numerical Example)

AUNAI1 Al asIadeuTedes "unInendemaluladnsrasunainsruasiiiawdu
unTINedevessy uarldnadwsail

mylasziives Al Cypr: Al dwnaanuinasduindu Entailment (aduayu) 16

'
P

finzuuy 0.85 (Aouthehila)

naNg 1933 (Sgomain): ToxagNABNINTAWY kmutnb.ac.th 9dug (Pattern
Matching) iAungszduaatumsfing (fsui1 edu) Jsldazuuumnutindeded 1.0
mssaAiun (00): sruugnisarlifido Al 70% uasiBoriuduma 30% (A = 0.7)

WNALNS:
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Crinar = (0.7 x 0.85) + (0.3 x 1.0) = 0.595 + 0.300 = 0.895
waagl: anidnd Al finnmsilaifies 0.85 wiillewuindoyaunanivledmenisiidan
Undefions Saneifinfetnefiuezununudulagnitwdu 0.895 vlduadwsdany
wiaunsauazthdeieunty
mslmauauaznisasuna (Reasoning & NLG - sv8zil 6)

LﬂuéﬁgumauqmﬁwﬁLﬂﬁau%’ayjaﬁuaﬁﬂﬂWimsaaaauL%ﬂﬁiiﬂﬂﬁﬂmat,ﬁuwa;ﬂﬁ
wywdaudla

walulag: Autoregressive Decoding & Constrained Generation

gano3ny: Nucleus Sampling (Top-p) wag Contextual Summarization

F8aZRYATUNATA;

Autoregressive Decoding & Constrained Generation Junsgumnis "AUAN" N9
Weuves Al ilvidsusenuenguenna

Autoregressive Decoding [Uunalnnisas1etennuiiazan (Token) Tnefien
faluagtuegfudnounthildisadhseenin Tuusunil ssuvaglinadnsainszesd 5
(NLI) 1 Input sasfuiiteldl Al Buagumudaiiaasasiny
Constrained Generation flenssifinaninisidendvedling wielikadns

oglusUuuuiimun (Wu foadiendn "a3e" ude "Wia' awe) 1l Al usseneiFes

o

Nucleus Sampling (Top-p) 1usanesfiuiiléiden "Adnly” Inflauaunasening
AnugnAeskazadussTuA

¥ = o

naln: wnunvzdenmininasdululdaadisdndes (Greedy Search) Fvenaiilu

Y

o

awghildussnd ssuvasfiansannguardisianutagdusaudiusiniua p (Fu p =
0.9 %38 90%)

UsAlend: Prefnemdniailifiaumneviedinuiesdusunniicld (Truncating
the tail) ¥ilsinsagUnadinmunszduuaznssssiudadnnisnniy

sIuAuAAIATH (Logic & Structure) Wunszurumsivinliszuuianulusdauas
lldanustels Inedinalnlunisaiuau 3 seau loun

a. Logic Aggregation (Boolean-like Logic) szuuldnssngiuyu Boolean-like Logic

(61 False Tudegaendn nasindedlyly True) Wiearuaunsasstonuasy
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ndnns: Wassnensedamaniinaueauion mnwamnsaaeutotos
(Atomic Claims) wuiniideladeniiadu False wie Contradiction szuuassaiouls
Sedulsiunasnmudesasiiouaufianaiai

#og1e: mnuselonsnd 3 dau usdwd 3 10w nasamvesmsIngazgn

Fernlaluansnaifu "True” (True && True && False = False) il otfaafiuniny

Rana1alunsAnaY

b. Constrained JSON Decoding & Losgit Bias iérqjlmiﬂ’mﬂm Logit Bias e Taduly
Tumaaiawadnslusuuuulassaina JSON wivku Yeatunisuasdeaududlsl
F10u

Logit Bias Aon1s "dndes’ azwuuliiula (Token) fifaanis wu
szvvaziiurzuudliiusnuseUsenn § ), [ Wetedulilunaadrmadnsly
sUUY JSON Structure ity
Usglowl: 928lszuu Backend B9 anansnfsieyaluaninauu Dashboard
vioupunAinduldviuiilagliifia Eror 91ndeaudiuAud Al fhuouan (Wu
'fifeMasUuenm..")

c. Translation-aware Generation tJudanesiunsiaaausnase (Character-level
check) wialvifulandonuiiadradunsinnu Laneuage Code fifmun (1wy
n514 Unicode range @msuniwlng)

Unicode Range Filtering s3uuagniindausiasnvszluszaudiones
dmsummlveaziinasnugag Unicode (1 \UOE0O 9 \UOETF) ilaliiiuladn
Lifnwiduduinlulsgleafinasasdunule

Language Code Alisnment as3deuseIfniidenldnssnusesu

AENIN1sAmuualdly System Instruction Tugaesiu



L% 1
A8E19N1TUITUANE
~ = 7
(Input & Phase 1: Data Collection Phase 2: Preprocessing & (- Phase 3: Claim
& Information Retrieval (IR) Role Grounding Decomposition
anTinmazna luladws=eauindr (Idemﬁy & System Instruction Injection Recursive Task Broakdown
ﬂm&mlmmﬂuumumnﬂpqn
glungainma & c 2
w.q. 2902 A r’L )
. . Alivster oronstwith a uninmasnalulaénszvouiniy
L..';Mmm el ek =
founded in 1959 ’ i l
- l - (Transformer Self-Attention Mechanism\ Almick i Gurgstos
Global Indexing & Pre-retrieval bt [ 1. KMUTNB s a state university ]
Search Engine (" Translommer Diagram ) (2. KMUTNB s located in Bangkok

Pre-indexing

2

Phase 4:
Evidence Retrieval (RAG)

Natural Language Inference (NLI)

L AN TH7A7~1, 7 -
- e o University State in Bangkok ... 1959 3. KMUTNB was founded in 1959
web data -
l Attention Weights l
7 ! B\
Key Finding Semantic Role Labeling (SRL)
TF-IDF and BM25 Weighting KMUTNB  State 1959
7L vy v v v
erm =TF = g 1000 ol ) St Subject located founded
Wom= 2 s A U"M'W YA university - in Bangkok in 1959
p o - is in in -
L ) - P Attention Weights
I uate word i The Sxﬁ?m.wkuhtesﬁmfg]m V'Ir:ights, KMUTNB  State 1959
across web pages to optimize the database _ prioritizing semantic anchors fike SRL ensures the subject (KMUTNB) is
for upcoming evidence queries. U"'ve'gu"{hmewz?gsﬁ?i::ﬁnﬁ"m correctly re-anachedb‘lo every sub-claim
v :
\ . =
~ =\ 5
N (G Phase 5: Verification & Phase 6: Reasoning &

Natural Lan?h‘l?%‘; Generation

8

(Retrieval-Augmented Generation (RAG)

1.KMUTNBisa

2. KMUTNB is

3. KMUTNB was Intemet Data
(Vedor Embedding & Cosine Similarity

cos(6) =

||M| ||B||
e A-B _ Filters embedding
IANBY high-similarity

Retrieved snippets are converted into
high-dimensional vectors to measure
semantic similarity and filter for the
most relevant context pieces.

(" Textual Entailment Classification

Al(1.KMUTNB is a state university |

4 (3. KMUTNB was founded in 1959 |

N

Premise

thesis
(Evidence) (/nmc Claim)

(2. KMUTNB is located in Bangkok |

. 2

L Score > 0.8 — Entaliment (True)

Softmax Categorization
o = 5o
1. KMUTNB —> True
2. KMUTNB
3.KMUTNB

—> True

—> True

. 2

Source Credibility (Aho-Corasick) |
Whitelist

@ Whielist
—_
£

URL i

Final Confidence Score

J

&

J

3

r

Boolean Logic Aggregation

318

(True AND True AND True)

=
Final Verdict: True

.

Constrained JSON o.oodlng |

Logit Bias Control
= (ml"m() —_ E_E
z = (mi',my)

Guide and guide the colon-ourtur of
Logit Bias Control

<

Final Output Format

Output: (

“verdict™: “True®,

Logit Bias control forces the Al to
output a structured JSON object
containing the verdict and evidence
summary.
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AT 5-11 1981951988 88ANNSUSEUIANADANDS NN 6 S¥ey (End-to-End Execution)

299 Al Fact-checking system @sudanaens "wn1ingraeinaluladnszaounaings

unsiioiluumIneraeveesy uazsveglungunny danasiulut w.e. 2502"
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[

RN 511 aansasiuieneasiBeansvhauvessyuus Wussey i

swoedl 1: maiuTusIndeya (Data Collection & IR)
A15¥191U; 58U Search Engine vhnismiuiakazaisdvidoyaninidulesieneg dlanla
829t
Sane3fiudld: Sane3fiu TF-IDF uag BM25 yinisussidiuanuddnvesdilundiivme
#9 ilawieummieresgudeyadmiunsdunmdnguluduneusioly

svaedl 2: N13UTEIIANAR 1T (Preprocessing & Role Grounding)
A15W197u: syuuldiveiia Identity Injection was System Instruction Injection Ll
fvuals Al gasunuridy "Expert Fact-checker"
Sanesiuild: naln Self-Attention anelu Transformer agAuatuAnimTn (Attention
Weights) ifudlulsslon Tnedifinnuduiugmannuvenegs wu "smineids”, 55",
"N, wa. 2502" agldFuAmivings Tusaigidudeuu WHur, M, i ezl
e (Huites Noise)

207 3: NN3PTI9TUNATRENAILUSENaUTENa17879 (Claim Decomposition)
msviau: Al vinnsdesysgleaiidudeulinaneiduniiedesiian (Atomic Claims) Ll

Uoeiuenis "vaaw" (Hallucination) waglviiiesianisiga

(%
[

Sanestiuiild: Tumari Recursive Task Breakdown lael#34a5 Recursion Loop g
50Ul 1: SaneTiunTianudiGen "uas" Sauenusslealitu 2 da:

"W INede). DU Ine 18 ueesy”

(mAnende).. seglungamme Seradetulul) we. 2502
50Ul 2: sglenil 2 unside wurden "Be" Sewensoldlu:

2.1 "y nende).. Asoelungammer

2.2 "(uninende)...fesaanlull w.a. 2502"
MNEWe: §ane3fis Semantic Role Labeling (SRL) 9¢1uUsesu (unninerdemnalulad
wszaeundmszuasnie) ndudilulunndedes Wesnwianumnelinsudu seuy
nsrapunuindiu Atomic Claims avaudasduannszuiunsees

svaedl 4: mu’%aﬂé’wé’ﬂgm (Evidence Retrieval)
nsviieu: svuuulastedensia 3 4o Widusdum (Search Query) wasdslufstayaain

SuwasitnN1uTEUU RAG
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anasNuNlY: Keyword Extraction: ANA1IAURIGY "IN enALLLa NI LA0UNAINTE

(%
Y

uASWILe", "W INe1duveely’, "nese 2502"

v v

BM25: AumuazdnduduiiumaifinnmAsidesgan (du duludnissvesmiingids
%30 ANTAY)
Cosine Similarity & Vector Embedding: ﬁmsﬂﬂﬂﬁ'ﬁqmmﬂﬁuamwaqLﬂ“flunmmai‘ﬁﬁqq
Wotnauadieadudinnumnedutedes LaznsesoanIzndngui nsauseLiu
(Contextual Pieces) u1ltau

syugil 5: MIngIvdav (Verification & NLI)
M3viam: Al thvdngwdiaan (Premise) snlseuliisuiiutogos (Hypothesis) usazdo
Fano3iudild: Textual Entailment Classification: Tlaidu Softmax dnvanavyjuadns:

99 1 (1.59): néngImNIVEUTURSINY AZLUL > 0.8 NaRD Entailment (atiuayu /
True)

U9 2.1 (@YNTANN): NangIUBUSUININGANaNDE NNY. Nape Entailment (True)

{0 2.2 (asa 2502): wdnguszyeRs 19 nuAWUS 2502 — waRe Entailment
(True)
Source Credibility Assessment: 8ana373 Aho-Corasick #53980U URL Hostname (19U
acth %30 go.th) Wisudugutena Whitelist iiloysuiinaziuuausiula (Confidence
Score)

szevdl 6: mslimapauaznsasUNa (Reasoning & NLG)
ST SEUUTIUHadNs g ieasinouanThednduligly
Sanosnudild:
Logic Aggregation: Sane3iiuldnssny Boolean-like Logic Useiliudagouimun (True AND
True AND True) sagunavesuselennanda 'S’ (True)
Constrained JSON Decoding: T#n13A7uAy Logit Bias JeAulv Al wudimausenundu
wosuum JSON Mduszideu wu {'verdict™: "True", "evidence": "wuteyaaniiuludnisnis

"} nSounsiaaeusEAUSNUsY (Translation-aware Generation) liilunwlnefignses
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5.4 nsdiszuuasivdaudaianiygyiussivgnenisAneniedaasuduaniiguas

As3iunInavasunAnw U1y

v

n3tsTUUATIRARuTeLNes iy UssAvgnenisfnyiiioduasuduuiigguasnis

v a Y] Y

yRINavesdndne lUldn v Ngan1sas1 eI ot anianalulad weaAan1sAS1e "YU

¢
yimd" (Paradigm) mams@nuniisjatiunsnmzandnuardfnueGouannsdudios
"f$Uas" (Receiver) lugnaidiu "guslaadesgaiidansagyas’ (Critical Consumer) 14
aonndeslnenssiundn "y’ (Righteousness) lumstinnudhlaigniesmmnundy

939 mauenuezlaszrnindanignuasiin Ustlewiuazlng WegiSeudduuniiggdunugiunig

< v Y

Yoy NagWaun "n93WuRIvia” (Digital Literacy) lalldieslulifuesinwenisldiniosile

Y

(Technical Skills) ulusifivas "n133@n" (Cognitive Skills) kag "N193L¥1ULTITEFTTY"
(Ethical Literacy) Fatilugiivaneddassisznig fe anusuinveusonules (Self-
Accountability) Tunisasgntinslunsyuiunsinemuied (Metacognition) lamaat,%a%’azga
Wialaedne sudunisunteswmuesnnelvavisolunslugaddvia uasiinusuiinveuluns

WEnIANNITgNFABY UINAU AnusuRAvausadial (Social Responsibility) Tun1sigisey

Y
[

dlatiamansgviu (Impact) vasnistewnstoya nsnszniniinisdwedoyaviani@ues

aiepnudEmeiouAnAB VR IANlEIININ WINWIANFRNTIAE "MER" NMILNINTEIBY

a

Tun1sWauIsee ATz UUATIVEUTBLI993 T ey 1Uss AYgNIeNISAnwILi od a3y

Y U aa v v

duuniinguasnisziuadviavesindnwiliussaidmunedasdu Sududeslinisiansan

Y

p9AUsznaUney agnndussuunasiionlasiu (Holistic Approach) sl

5.4.1 Auknannesy (Platform and Infrastructure)

¥ '
v A o o =

nsiarsansunnasvesudududateiugiudfnnazivuadszdnsaim audedu

o
£

LATNSIDURISEUU taedls1eazideneall
5.4.1.1 gaUnnssuszuu (System Architecture): On-Cloud %58 On-Premise

On-Premise: N15ARAUDINNBShaLszuUInuangluanIdunIsane wilagln

s,
a  al

a5 lunsmunudeyauazanutasafeg aiud (Data Sovereignty) usfeILANNIFY
fununzasuidudu (Capital Expenditure - CAPEX) figann vialudusninud (wu
@rlnosaussnurgs, GPU) wazymansiidovalunsiigesnm

On-Cloud: 1Wu AWS, Azure, Google Cloud IuluvnafiBaveunin annsausu
Y119 (Scalability) muduugldanuasalaiuil (Elasticity) vilviaruauenlddnsludnuae
(Operational Expenditure - OPEX) l#findn wnzdmdunisisudulasanisiidslaiannse

Usgiliuduuglvasanlataay
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5.4.1.2 M3tdenuuuinaastyusedug (Al Model Selection)
wuuiaestynnussiviminnlidesdulieaiivgauiuuTunawlneuas
anuyazesayananen1sany lnen1siansanlsAilags
5.4.1.2.1 Natural Language Processing (NLP) Models Amas#iansauluiaa
As¥Qa Transformer (1u BERT, RoBERTa) #is1un1silaru (Pre-trained) fundsdoya
mwilvevunalng (Thai Corpus) Lieliiauaninsalunis Wnle (Understanding) U3um
Ao wagdasitnel Jufndudnunzuemnivasy
5.4.1.2.2 Explainable Al (XAN: fosidulanna Al 91 "aBunels” uvnlads

Andudnteyatudia (Why-Reasoning) #in Al nauwied '959/47a" Jiseurglduamnau w

'
a1 o

Lile "nszuruns@n” M9 Al @1unsa%aaniunasde 8198 urastayaivaude nsouans

nssneAiuAnsas agtdumsaeu "msAnTEInIAY" (Critical Thinking) TAfuULISsulaanss 9

Y

v a Y

Woulesiunsilduuniigg uaz3viuava

5.4.1.3 mM3eenuuudusiayszaugly (U/UX) We3ninginsfing (Educational

Psychology) AasAilens

5.4.1.3.1 Front-End: M lafl@seniuuniite "fufia” winiseenuuulile
"dagiunsGous’ Midnwazidu fe’ (Assistant) ¥io TR (Coach) i1

5.4.1.3.2 Reflective Prompts: miu,ammaLmuﬁ%uamwaﬁuﬁ PAUISOREY
finsmasiniunssdu wu "madaidlavestenuifiiads wmsemela? vie "aald
psREoUUMAsTN ULV’ nseeniuutassdnduliiAn amusuiiaseudenies Tu
MsnTaseuteyatoufiazilan Al

5414 mmﬁwmaé’m‘[ﬂsqa%ﬁugwu (Infrastructure Challenges)

'
= o

sruvsetgneanwuulildnineinsliees (Lishtweight) Tweasvinnulauy
\nsetnedumesiinifinnusligenn visevugunsaldeans (@nsnlnu) Aindnensin
il "muwidieslunsdiflensfinu’ (Equity in Access) T8snaay
5.4.2 fUEARATEUU (System Administrators)
unumvesgguaszuy Tlddisaduudidvehi T support wsife "Hirliszuuiina
Undedie" (Trustee of System Integrity) Ssflauddysonisadrsnnusuiinveusodany
Huethenn Tnefpuassuumsiiauauifesnstion il
5421 miﬁﬁiimﬁmaﬁﬁjmﬂaLLazmﬁﬂmmwﬁU (Data Governance and

Privacy)
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ALATEUUABIINTUIMSIANSTeYan s eudeuuielinsiaasy (User-

£2¢

Submitted Data)l#iimuaonds iesndoyamanionafiaiuazdendeu wu Ay
Aaunensidles, mudediuyana Inedediulouneidninuintoyaszgnifuinuedisls
lasndisld wagazgnialdly wu awluea aeldnseunisldnudeyadiuiiegnls wn
Aseulilindagguassunlunmsmuay wazmeuwnstoyavenu Jiseusvazlildszuy

5.4.2.2 NSATIIEUDARYDI Al (Al Bias Auditing)

Al 'lallw@en "Hunans’ Tagauysel Al Seudanndeyaiiuudtouls mndeyadild
Anflond Wy srfnien1dios, eafiviane Al Aasdieafinulude astudauaszuudosd
ASYUIUNTS "M529d0U" (Audit) wag "USuLA" (Mitigate) eniveslumangnedsinaue wWeoln
szuuiaundunananndign

5.4.2.3 M3Ungeshwlaeg (Model Maintenance)

Has1erdasudnimuimatialvgg agnasniian W Deepfakes, N15a379
foruiiuuuidoutu Tuea Al fldlFsuNssUnIsdatouagisussninm fauassuui
AowinTEUIUNIT MLOps (Machine Learning Operations) ﬁ%’mmﬂumiﬁﬁamﬂﬂmﬁ] U
Fnelluna (Re-training) agnsaiiios

5.4.3 fuymans (Personnel - Faculty and Staff)
faushsnasdimaluladfananusiduazdumaniuil mavsimnmseensuLaznIsysn

n3lagyAaININIINIsAne tenmnanssuasdming Tnsyaainsynaualseideds
osdUszneumai Wielfsruulisumsseusuusrldnuedwiaiios

5.4.3.1 ASHAIUITITN (Professional Development)

yrannssndudesldsunisilnousy lilsudluGoswes 381" uddosdinnsFeous
"SFaeudaeindesilodl” (Pedagogical Integration) Aae Taedasimsuiunssuruiad
(Paradigm Shift) vedgaeu annidudiidu "Ueuna1us" (Sage on the Stage) lugns1du

Y Y a

"f1urenisnisiseud’ (Guide on the Side) #ld Al s asilonseduliiSouinnis
ONLBIRALAUAT
5.4.3.2 M3ysaNsinfumangns (Curriculum Integration)
szuuilhinisegetnalaniiie (Stand-alone) usidaagnils (Embedded) iluly
31839191199 Fegnaiy lwinuyweeans 9191581aneuvinglAT e Ry IUsEiRmans
Tngld Al uwedesilonsiaseuusund wadlvifSoudiou "uniansal’ (Critique) Tiuse

vasliwiudeiunisindures Al wszwele Tudvineremansaunin dnfnwianadedld
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sruunTR@euteyafuguamiinmsuesiululanindea wasiiauenanszvuvestoyaiiia
Tustedanu (Social Responsibility)
5.4.3.3 MsdueINduAnINIuNNTaeu (Teaching Righteousness)
fasudesiinuausalunisiesdanudeson Wy nswrideyaiilaglinsiadey
dwadesiolasting oglsfolanun (intention) vesfadadeyail Tugrugtudin isdviidide
Femuluosilogels? nssvrunmisiAenisuumneduanigiuazanuuiinvousodnm
JEHIES
Tagagy mithszuunsaeuteinaisdygruseRvgmansAneiiledaaiuduaniigh
warnsiiuAdvavesindnuilulilivssaunadiga Lildtueg fusnudavies Al ies
pgfe uitusgifuniseonuuuuwanvesulvidrdsldmaiiesurslude 531 mafifugua
flassnnalindamuiiesunglude 5.3.2 wagnmsysuinisdinsaouiianislneyaains

AuneSulelute 5.3.3
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unii 6
a3U afiusena uazdaiauauue

N1539813039 NINAIUITTUUATIEDUT D95 9T 1UssAvgnian1sfnyile

Y U aa v v = VA

duasudunnfiguasnsiviufdviavetindnew gIdelavinisagunanside efusiena was

Y Y
(%

Torauauus TellvvaziBundmolul
6.1 @3UNanIsIY
6.2 aAUTUNA
6.3 UDLAUBLUE

6.1 @5UNan1sIveY

N153981399 NMINAIUITZUUATITEa U993 s U seRvgni1senisdnyiie

[y

UL RFUaYNITS

v a Y Y

GNGEN uRIiavetinAny) wiasenilu 5 Tuneu AudngussasAvadnig

[y [

g M

D
=D

6.1.1 a3unan1sduas1eriodusznouszuunsvdeuteriavssdyn1ussivgnig

Y U aa v v =2

nsAnwiedaaiuduunigguasnnssviuainavesinfinw dnvavidennall

Y

PNNITAUATIZADNET 91U LAZUNAIIUALE TN UBIAUTENOUITZUY

v

pyaaeuterinnislyguseAvsmanisdnwuiiedaasuduiniigiuagnssiuiiviaves
tinfinen Muounssesnined 2018 - 2025 wuiidl 6 esdUsznaundn e

6.1.1.1 Yszranainudaunivesveya (Disorder information type)
Usgnoushe 1) Teyaiiia/daideu (Disinformation) 2) Teyadiin (Misinformation) wag 3)
Toyaniudaanunie (Matinformation)

6.1.1.2 3¥UUATINADUTBLNA93Y Usznaunie 1) n1suiusiusiudeya (Data
Collection) 2) n1sUszaIaNaadnt1 (Preprocessing) 3) N3RS UTD919849 (Claim
Detection) 4) N15:38nAUNENg1Y (Evidence Retrieval) 5) N1359533@0u (Verification) 6)
nskEmaRa (Reasoning)

6.1.1.3 Uyayrsedug Usenausme 1) n1suseananan1wsssuyd (Natural
Language Processing) 2) maﬁauimaam'%laa (Machine Learning) 3) N15i58u31898n (Deep
Learning) 4) ﬂﬁﬁﬂ/\lmmi (Knowledge Graphs) 5) miﬁuﬁusﬁlayja (Information Retrieval)
WAz 6) ANUARIEARIYEITEAIY (Textual Entailment)

6.1.1.4 Yayani1sAnyl Usenaunig 1) Lma'ﬂszraagjamﬁmms (Textual

aaa a

Sources): 335UNITUNNIIYING (Academic literature), ANWLAE (Wikipedia) 2) hAaIU17
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[

(News Source): donszuandn (Mainstream media), hyper partisan news 3) dodiny
(Social Media): LLwamﬂ/\lai‘mLLazLﬂf}amﬁlﬁﬂsﬁa%ﬁvﬁu (Platforms and user-generated
content) 4) Lma'ﬂ%auuaﬁ%ﬁa (Digital Source): \3esilenum (Search engines), ol
a$15lng Al (Al-generated content) wag 5) uvasvayaiiluidunienis (informal Source) -
Muuzihniiewsiueu (Peer recommendations)
6.1.1.5 &g Uszneusme 1) Ansaiauazaudedndgan (Truthfulness
& Integrity) 2) Ethical Responsibility 3) n15Usgiliuidsining (Critical Evaluation) 4) n1s
daaiuAl1udl (Promotion of Good) ag 5) 41M3FUYLTU (Community Standards)
6.1.1.6 M55 UAdY Usznaudlg 1) Aua1unsan1uadvia (Digital

Competence) 2) Asaseniindandnuidsaniseeulay (Awareness of Online Risks) 3)
ALEINITOLUNNTHIN AN NI DNATYIA (Ability to Navigate Digital Environments)
WAz 4) NruARBININYINIaletaya (Critical Attitude Towards Information)

6.12  a3unanisananuuinasiszuunsiadeutowansslygiuseivgnig
mMsfnwieduaiudiniinguaymssiuAdravesindnu

HANITA3 19U UUTI8952UUNTIVE0UT0L 993 T yay1UszAvs 1 Usznounae 6
aadUsznouman laua 1) n1siiusiusinteya (Data Collection) 2) NM5UsELIANAANWN
(Preprocessing) 3) N13015793ULAaY (Claim Detection) 4) ﬂmﬁmaumwé’ﬂgm (Evidence
Retrieval) 5) n15asa9deU (Verification) uag 6) WANa (Reasoning) Kan15UsiiuAIN
wanzasvesuuasstefidieany $1uu 5 viw wui Tnesadanuenzaveglusysu
undign (X = 4.67,S.D = 0.47) dleRansansiesiu nui FUANSUSEUIANARIM N3
a';mmma LLazms%’ﬂUﬁzmw%aaga fAnumsnzansyiusnTian

6.1.3  agUnamswanszuUATIREeuTeIianeliygUssRugnansinu e
duasuduaniiguarnszviunadvavetinfin

nan1sRUIsTUURTIaaeutaaas lyaussivg AULUUS A0S 19T U uaY
nansUszdunusnganvesszuulaed @ evgiiumaluladuasdudom sauw 5

i wudleesaulianumnzaueglussauiiniign (X = 4.68, S.D = 0.55) efiansandu

SIUHIU WU TUADUNTTUTEUUTANUTARY luduaau (X = 5.00) way Uszaunisu

'
U =

nmslynulagsan i Ysgdnsnmlunsesiaeulemu Alasuazsuuuluseduiigan

U
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6.1.4 ayunanisUsslivduiniigesinAnunGeulagldsruunsiaaeudeomansy
UayayrUsehugniensin

HANFUTE U UAL UL TV ANWINO U I LAY NI UVBINFUNAR DS

aaa U

WU AzUUdIINAFraSEugInIneunsnaedeeliteddgyneatianseau 01 (t =
4.27, p < .01) ayulann ssuuiiaunduivssdvsnnuwazanusodaasulvigSouldunnigg

Ngavulaegnalugussy

v

6.15 ajunanisuszidunisiiuadiavesinAnuwinieulagldsyuunsiaaay

Jomaaselagruszivgnenisiine

v

Han1TIeuLisuAziuuN T UAITaveinAnuineus suLasna LT e uYeINgy

Y v a v =

NAABY WU ATLUUNISITUATTATATENgINIINBUNITaaesed el dad1Agyn1eatan

Y
£%

J2AU 01 (t = 3.82, p <.01) FadulUmuauufgiunnimuali Seasulainssuuiinaungull

' £
Y Y a a £ v A =

UszdnSnmuazauisoduasulid S owinaussausnisimiiuadvianigetulaegindu

Y

JUsII

6.2 aAUsoNa

% U

9INKANITIVBLFBY NIIHAIUITZUUATIVEB LTS Ty UssAvgnIenIsAneLiie

Y o v = v

duasuduungg waenI3viuRdviavestindny FIdelaniunisidenazimun (Research

Y
[

and Development) Tnsfinszusunisdaudnisdanseiienaisuasnuidefifivados nns
a¥1auazUszifiunaniniad osileanngisavigy mswaussUURuLUULAzUSIUAY
wangaulnedideawy uaznismesedliszuuiungudone (nfne) ievssiunaduny’
TneiusuiuddyfithineAunenanuagusyasdinisise 5 de dell

6.2.1 MilnTeERszuunTvaeutoinaTiliggilssAvinianis@ne i odeasy

fungg wazn133viuAIavesinAney) nan153delussesh 1 wud asdusenoudAyves

Y

v 3 a a 4 1% 1 v v 1
srUURTIvEaUTeInas sl Useiven AISUTENOUAIY 6 EIUNAN bALA 1) Usernnainy

A P

AnUnAveadaya (Disorder information type) 2) szuunsiadeutawianss 3) Jayausshivg

¥ =

4) YpUan1IA

Y

nw1 5) dUn1figg waz 6) N133MUATYa NeTIN15EUUATINADUTOLN9939

Uyayusehvgmenmsfnuniiussaniamdasliiisaudlvidineud "gn" ¥3e "’ usides

'
& a o

a1u15ne5UIemANaLUBInAY (Explainable Al - XAl Wodaaiun15Andingey NdAgee
N15398% lAU81890UWATEI5TUUATIVERUTBLN 993917 1U Taeniswuan duu19ig
(Righteousness) W lUlugnudeyas1sds Fadugawmuiiuananainssuudu vinlissuuly

WIBIUARNTIFADUAIINATY (Fact) WASInTI9aUANNADANLIZHUAINIUINIINNTITE
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1<

Aans (Ethical Guideline) Mtdug1dsnudndulunisysuinisdinuasesssudiiu

¥ v

wiAluladfdvia iivelvigiseuldiios $vu usida 590 waz Svau

&

o 14 a 6 =

6.2.2 NTASUUUTI0I5TUUATIVABUT BN 99390y 1UsEREN19N15ANYT 21NWa

[Ag 7} A

vYa o o

N53As1Esiusrerd 1 f33eladruwaunidy wuud1anIsEuUnSI9EoUT LT 293

Y

a 4 = v a o o

JyauseRvgnamsanuviieduasuduaniiagy waensiviuadviavetnfny) wagk1uns

<9

Uspilupnungananngl@enyigy 5 vinu nundanumizadlussavanniign (X = 4.67,
S.D = 0.47) nansUseflutuandmiuinnuudnasnauIuilaseasaunasanuduiusid

¥
¢ A

ASINEATAAU IALLANIZATEUIUNISYNIUN LT aUL89nI15TLASIEMLL DY WA UNISAUAY

14 [ a Y

TIUTRLAANNNTINT KALNITATNVOLATRUNAUNBNAUINITIVIUATVA NTEUIUNITWAIUT 7

<9 U Y
o

wunsiidusinvesWeinglunaeaniin ielilduuuinasiiiniaugnae s

wella wazauigInsadaudenivienisfnwinagy v n1siLuuTiaeslasunzuuy

£
aNa v

Usziflugs azvioudfismauiiunssiuiuuudassifidnaamlunshluiamundusyu
TadieussaingUszasaiisaly

6.2.3 MINauIsZUURTIasuTaaassllyaUssAvgnisnisiny nansideluszey
7 3 wudn spuuRiTaLN T uAILUUTIaRITEUUR T uTaLT 9T sl gy U sE R s g
3N AunsUsERiuUsE A amuayaamngaNn e yiumaluladuay iy
ns@nw 5 viu wuardsalassamegluseduinniign (X = 4.68, S.D = 0.55) lnglannzly
sunsihauiaenndesnunuudiaes wagiulslemilunsduaiunsGouiinudn ms
s innssuynamsfinnidsmauuuaesiiiumnsnasvegadussuy wwdmalila
uianssuiifinnnmuazndesldnuate mudndalunswamnssuuiidunauiainnis
AnTeviesAUsEneUTEEER 1 Lagnsadianuudanssyesdl 2 Alanusany villsianunsa
fanniuudiaeadaunin Tgssuuivihaldaieegaiiussansam
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NTOULUIAANTIY f%aams-ﬁvumiswmS’J:Jaa'u‘uaLﬁiJ:J‘i‘qﬂ’fy:mﬂivﬁB;ﬁ_"mqmsﬁnmﬂaéqm‘%ua"umﬁgﬁuazﬂﬁgv'l'uﬁﬁﬁ'ﬁﬂmﬁnﬁmﬂ
Developing an Educational Artificial Intelligence Fact-Checking System in Education to Enhance Students’ Righteousness and Digital Savvy

Disordered Information type
(Aimeur et al,, 2023; Dame Adjin-Tettey,
2022; Lim, 2023; Musi et al., 2023; Westlund
etal, 2024)

o vayauio/dadeu
(Disinformation)

. 'anaﬁﬁﬂ (Misinformation)

* ﬂaqaﬁuummm;ﬂa
(Malinformation)

s:uuniwﬁauvavfma‘ﬂ

(Kavtaradze & Kalsnes, 2024; Hasanain & Elsayed, 2022;
Abumansour & Zubiaga, 2023; Hassan et al,, 2017; Samarinas
et al, n.d; Martin et al,, 2022; Kotonya & Toni, n.d.; Kim et

al, nd,; Atanasova et al,, n.d.-b; Azevedo et al., 2021)
Data Collection
Preprocessing
Claim Detection
Evidence Retrieval
Verification

Reasoning

\Im_,t\undi:ﬁu_t:
(Azevedo et al., 2021; Du et al, 2022; Fajcik et al,
nd; Guo et al, nd; Jolly et al, 2022; Kavtaradze &
Kalsnes, 2024; Kim et al,, n.d.; Kotonya & Toni, n.d;
Martin et al., 2022; A. Sharma et al., 2023;
Verschuuren et al,, 2023; Zhu et al, 2021)

* Natural Language Processing
® Machine Learning

* Deep Learning

*  Knowledge Graphs

* Information Retrieval

® Textual Entailment

veyansinun
(Aimeur et al, 2023; Dame Adjin-
Tettey, 2022; Jung et al., 2024;
Lim, 2023; Musi et al, 2023;
Raman et al,, 2024; L. L. Wang,
2023; Westlund et al., 2024)
¢ Textual Sources
* News Sources
® Social Media
* Digital Sources
* Informal Sources

v - )
szuuasIvsauvaWiaeWyanUszivgnienisinm

A

. Truthfulness & Integrity
. Ethical Responsibility

. Critical Evaluation
* Promotion of Good
. Community Standards

funiigg
(Hunt, 2021; Moser, 2023; Lépez-Meri et al,, 2024; Linderborg, 2023; Pham & Bui, 2022;

MIFNUAING

(Torres-Hernandez et al., 2023; Rasdiana et al., 2024; Shchetvina, 2024; Choroszewicz, 2024; Toivonen & Lelli, 2024; Panakaje

C. Wang, 2022)

et al,, 2024; Gutsche, 2024; Chawla et al,, 2023)

Digital Competence

Understanding of Digital Citizenship
Awareness of Online Risks

Engagement in Lifelong Leamning
Ability to Navigate Digital Environments

® Critical Attitude Towards Information
® Participation in Digital Communities
® Intergenerational Collaboration

® Problem-Solving Skills
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1.2.Data
passss  ACQuisition .
Web Scraping, 51Claim H H
; API _ g Identification 3.2.Check-Worthiness 5.1 Truthfulness ;
1.1.Source : = Heuristic Assessment Assessment 5.2Classification
Identification 1.3 Data Set Creation Approaches Machine Lear.n'mg, Deep Logic-Based Reasoning Maccll;lsr;ieﬂ Ic.::;r:ng
Information Learning
Retrieval rg'l e

1.Data Collection

L

-

3.Claim Detection

4.Evidence Retrieval

5.Verification

6.Reasoning

2.1.Text Cleaning

_|:
2.Preprocessing

2.3.Normalization

4.1.Information Search

4.2 Evidence Selection

6.1.Justification Generation

6.2.User
Communication

Regular Expressions 4 Knowledge Graph, i
: 418 Py nowledge Graph, Natural Language Generation Attention Mechanisms
H : ’ Textual Entailment (NLG)
: 2.2 Tokenization : Information Retrieval i 4
Natural Language _____E o T ee— LT TP PP PP PP PPPPPPPPP

Processing
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YDAINIULALLNUN

nsUsELaiy

ANDSUNYLAZLINETSD19D4

SELAUAMUAALIAY

+1

0 | -1 | valduaLue

LUUTI88353UUATIIED U3y Usehvg Ussnaunie

1.1

MIAUTIVTINVBYE

(Data Collection)

Judunouiiinun veuwaLas
AUMAINYANY (Scope and
Diversity) suaq%agalfﬂjwzjizw
@mmwmaa%ggaa‘u (L A
wndedovesunaun, AnuTiuads)
JramanssNUlnEnsInenIL
LLﬁuﬁwiu%umauqmﬁwa N33l
uviasvayaTlioBen (Biased) a3t
TsyuLauiaIsaLany (Thome et
al, n.d.)

1.2

N15UTZUIANEA LN

(Preprocessing)

il fnsesdyaasuniu
(Noise Filter) ¥ayaa1nlanass (wu
T Fuaiine) wnlumeiauas, dlu

a

3, wazveRananlunSRLmN
Supouiisiddyensdwmants Wi
Tmdusasgru’ (Standardize)
Lﬁ@lﬁiuma Machine Learning
annsaTlanazUsvinanalnoens

1Us¥an5n W (Guo et al, n.d.-b)

1.3

N15ASIVTULAAY

(Claim Detection)

Jutumenu nmsdanses (Triage) 71
ddnyiign svuulansonsaaey
nnuselonludumesiisla

AU F R ENITRE NLEE TN
Youfiaasefingavaouls (Verifiable
Factual Claims) fuadnuAnLiiy

(Opinions), A3 (Questions),
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YDAINIULALLNUN

nsUsELaiy

ANDSUNYLAZLINETSD19D4

SELAUAMUAALIAY

+1

0 | -1 | valduaLue

y5an5Lae0d (Satire) laaena

WU (Hassan et al., 2017)

1.4

NMSLAUTIUTIU
nangu (Evidence

Retrieval)

2

STUURTIIABUTDLTIR93mq ADY
91984la (Referential) iilaaan
Fumouilioilavesnsaum
"MAngIUATUALY" Y38 "ang Y
TAugs” AEymMeRBn1ALM
ﬁi’faagaﬁ e (Relevant)
RN (Specific) way
YiFedle (Authoritative) 370
WVASUOYAUUALTI (e LIu)

(Guu et al., 2020)

1.5

N1971736DU

(Verification)

udumew msdndu Uudement)
WA (Claim) kagrang1u
(Evidence) uUseiiunnuduiug
ffu (i aduayy’, "Faues, "aya
luitesne”) Aruuiugwestuney
Hiemd Tandnuesiaszuy mu
luwma Natural Language Inference
(NLI) %139 Textual Entailment (TE)
gmiinalgeg19n 1138973 (Deviin et

al, n.d.; Zhou et al,, n.d.)

1.6

winna (Reasoning)

auilnonsnUszneuiass amnu
Wsdla (Transparency) kag AL
wwette (Trust) Tuffusyuu (T
Fonn Explainable Al #138 XAl)
nsuenuAI "Wie' tlaieane

SEUUMBIEINNsaaSUelen "rinly
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. | vefeuuazinmm .. _— FZAUAIINAALIAL
v0 ANB3UNBLALIENET5819D9 .
n1sUssLiiu +1| 0 |-1| vaduauus
Tabe19B99nudng u (Camburu et
al., 2018; Wei et al., n.d.)
2. mitﬁmmw{aﬂﬂa (Data Collection) Usznaumme
2.4 | MIszyuvATin N3s¥YUMALTINT (Source
(Source dentification) ABN13AYUA
dentification), M5 | YBULIAYBIAIINIZY (Ground
AuAuvDya Truth Corpus) fiszuuaglyeda
(Information (19U Wikipedia, gm%@@gaﬂinﬁ
Retrieval) wdefio) aaunisduauaya (R)
lutumout Aemsiseyanusiuau
170 (W I1E09N Twitter) Lile
11111957980U (Popat et al,, 2018)
2.5 mﬂ%m%’!a%aa‘ga uanu UdEnsmaimnssa
(Data Acquisition), (Engineering Operations) finosd
ARECRUGHEERT ANULEDYT (Robustness) lay
Fulam (Web annsavengunle (Scalability)
Scraping), N1530a13 svuumsannsasuiletulasasn
SVTNUNAIIDYA Aulafideuidas, nisdians
(AP) \18 (Rate Limiting) ¥83 API, uay
YoyaTRsUNUTaINTAT
fograwu Common Crawl aidu
Tassnsfiiureyaiuualvy
wuuida delmiideanansanis
voyauiulalnglunosasne Scraper
VBINULBY
2.6 | MIaTIIYRTaYa fmiden (Blueprint) dmunsiln

(Data Set Creation)

wazUseidiuluma AuIMIYRD

NSAINYAVOYAT "auna"
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YDA TULAZLNEUDN szé’ummﬁmﬁu

- ANBSUNLAZLENANTDN9BY v
n13UsEIaiy +1| 0 | -1 | vawduauue

(Balanced) lutouides uawd
ARININEN (High-quality
annotations) %aﬁﬂﬁaﬂ%@%mmm
(Human annotators) (Thorne et

al,, n.d; W. Y. Wang, n.d.)

N13UsENaNaa9%UN (Preprocessing)

msvnssifovveay | Tu NLP foandussuiifuuinsgiu

(Text Cleansing), N5 | (Standard practice) AL UTOU

MuuASULUUYIE wiaTuluYelanaIEnIw
naue (Regular (Multilingual) ¥3evayaRNIENI
Expressions) (Domain-specific) LNOVIN

"dRUEYIUTUNIUTEAUNL" (Surface-
level Noise) lflilu HTML tags, URL,

Y500 nUTEALALY Nluladinnunune

GRGLA
miéfmamwmﬁu Tokenization ARNSLUIVDAINULA
P88DY Wumneiluwawilale Guu @A

(Tokenization), M5 | vise duwesr) nsidenly
UYszuang Tokenizer (LSﬁ‘u BPE, WordPiece) 3
AYIFITUVIRA NAOEIINABUTZANTA MY
(Natural Language | lulna Deep Learning lagtanziu
Processing) Ailueglunauiyns (Out-of-
Vocabulary words) (Devlin et al.,,

n.d.)

msvitmdunnasgin | Wuessedsznouiioan Ay
(Normalization) wusutiuresveya (Data Variance)
Pludndu wu msudasmneenaduy

v a g .
AINUNLAN (Lowercasing), N5
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. | vefeuuazinmm .. _— FZAUAIINAALIAL
0 ANBTUNBLALLANETT198Y v
nsUsEIaU +1] 0 |-1| valduauus
Jamsfudffamnamanedieaiuus
agnAneiu (W "Covid-19" vs
'COVID19") Hiplnlanmazaduds
ERLIY
4. | msnmnduiaay (Claim Detection) Usznaumas
4.1 | M3szysanu (Claim | MIszyMnuAauAanIs "afn"
I dentification), N3 | (Extract) Uszloavierdiidu
untayyuuulud Taufiarisoananiidomiienina
Lmem%aﬂgmmsﬁﬁ (WU UMARNLY) Heuristics (19y
TALAUAEA Uselonfidsaay, Ussloaflonsdads
(Heuristic yaas/aouf) (0uiBEuauiTIng
Approaches) waflauaugsin (Levy et al,,
2014)
4.2 | mydssduarueuen | GRen1senseduainge 4.1 Tngl
lun1snsivdey Wigauaszyn ueey” wnszyn
(Check-Worthiness | "msnsaadeuniola’ (Check:
Assessment), 115 worthy) luaa ML/Deep Learning
Fouzvesnies (19U BERT-based classifiers)
(Machine Learning), fmmaL%&Jugé’ﬂwmzﬁﬁusgausuaam
MaEsuaTedn andisfniurnvaoy vied
(Deep Learning) mméwé’ﬁg@iamﬁﬁmz (Hassan et
al,, 2017)
5. | MsNUTIUTIMMang U (Evidence Retrieval) Usgnaume
5.1 | m3AuAuvaya Tutumeuil IR vianefanis "aum

(Information
Search), TuURBUID
ANSUNITAUM

(Search Algorithms),

981915990" (Targeted Search) Lile
MraNgIUdmIU "hauisey’
(euiu 2.1 Mdunisiivveyadu)

Y52@N5n1NB9 Search
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. | vefeuuazinmm .. _— FZAUAIINAALIAL
U9 A5 UNYLALLINEAITD19DY .
N15UsELIU +1] 0 | -1 | volduswu
msAuAuTeya Algorithms (1u BM25, TF-IDF vi3e
(Information Dense Retrieval) 3n7i Recall
Retrieval) (mmmmsﬂumié}umLaﬂmﬁﬁ
Lﬁ'm%aqﬁgwm) (Thorne et al,,
n.d.)
5.2 | M3ienvuangIu &Nl AloNAITTILALNN
(Evidence (Recall gv) Sumeuiidonis
Selection), nsmesAn | "BREen” (Selection) iolula
mm'g (Knowledge %é’ﬂgwuﬁ,awwmzmﬁq@
Graph), A W@US | (Precision g4)
BafAmneszma Knowledge Graphs (KGs): &
Fuguwon Usslogudmiunisnsiadeuinaud
(Textual Entaitment) | WunudiusiBslasasna (wy
"A 1Ju CEO w09 B")
Textual Entailment (NLI): I%L‘W'a
Usziiun "Ussleavdng ' iy
T Senuduius@anssny
(afuany/Foues) fu aaw violu
(Hanselowski et al., n.d.)
6. | mInsraeau (Verification) Uszneusie
6.1 | msUsefiunnuase | msUssfiunnuaieRonadns
(Truthfulness Ejﬂﬁw (Supported, Refuted, Not

Assessment), N5
meammmiﬂz
(Logic-Based

Reasoning)

Enough Info) NslmnnaLSs
n33ne (Logic-Based) sinluiutoya
fiiflaseasns (Structured data) w3e
KGs B3aN3N50RTI9FDUANY
donAADT (Consistency) U949

YaLnaasale iuuIniaiily




240

. | vefeuuazinmm .. _— FZAUAIINAALIAL
0 A5 UNELAZLENET519D v
nsUsEIaU +1] 0 |-1| valduauus
Neuro-Symbolic Al Wgg1UNE1Y
Ma3eugiTeEn (Neural) lwrfums
Tuwmuaidsnsang (Symbolic)
wielnlpszuuiiviauiuguazedue
16; (Manhaeve et al., n.d.)
6.2 | M3IAUTELAN nsdndsny Fouumeiiagy
(Classification), 13 | Andesavasiudagtu lnsly
SuunUssinnlaonts | luiea (@ BERT, RoBERTa) Liu
Fousvesaies s uunyszian’ (Classifier) 15U
(Machine Learning | "whay’ uay "wang1u" wWudune
Classification) wanaseantesiiu (Label)
(Soleimani et al., 2020)
7. | wea (Reasoning) Usenaunay
7.1 maa%mw;wa msassiiduitilaves Explainable
(Justification Al (XA Tumsnsaaaeuteiiiasss
Generation), A% sruulafeundndu undmos
ASHAWITITIN "Wgurasune" (Generate a
(Natural Language | justification) ﬁuwwéémvﬁﬂﬂg
Generation (NLG)) | Insdansignainudngiuiiny
7.2 | myeansitugly nsFoasiuglafonistiiaue
(User nadwswazmanalusULuui 1wila

Communication),
nsaulaeniy
VE R ATIIN
wﬁﬁ?u (Attention

Mechanisms)

MeuazLdede (Interpretable
and Trustworthy)

Attention Mechanisms: (Fau
aulszneunelureddung
Transformer) SianudAyeeneds
Tudumeut] wswananse 4

(Highlight) ”Lﬂ;r;ﬁ{ilﬁuﬁw Tuwa 1w
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20 A1D5UNLUATIBNET5D19D4

nsUsELaiy +1] 0 | -1 | valduauue

Anuaula” Aumlaly "wangu"
Wevinn1sdndu "leau" Uue (Uddin

Rony et al., 2020)

ADUN 3 VOAALITU LAZTDLAUBLUL (LA ULAL) N FADLUUUTZLITUAIIULA 89T VDI
LUUEDUDINLN BUTELTUAINULT 97T IVDILUUABUN LN BUTLLL UAI UL B4R TIVD Y
WUUADUNUT 98T UTE LT WA UL AL S AUVBILUUT 180T UUATIVADUT DL 9234
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WIGYIAN NUYIUY

E-mail: s6602052910020@email.kmutnb.ac.th
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—Jé@ Al Fact-checking System
L

IS
12.0ata
...... Acquisition
Web Saraping, 3.1Caim
APl Y Identification
1.1.Source H Heuristic
Identification M Approaches

1.3.Data Set Creation
Information

3.2.Check-Worthiness
Assessment
Machine Learning, Deep

Learning

5.1.Truthfulness
5.2.Classification

Machine Learning

Assessment

Logic-Based Reasoning

=
uuu

Classification

o7 o

=

6.Reasoning

Retreval !:’
\’
1.Data Collection 2. Preprocesslng

21.Text cLeanmg 2.3 Normalization
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C. Wang, 2022)
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5 = 1 JuUszdn / Wuagae198s
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+1| 0 | -1 | voLduDLuE
4 = vosnss / Wiuane
3 = v19ASa / Urunans
2 = w ads /7 lawhume
1 = luneias / ldiunigesnads
RL6 | Awaiway | vanms: Jnnedneanialusdla () "nailusdlalunsszynandevesanui

Audedng | (Transparency) Faduannmanvesany lpsummmewdonn Al dudedudu vy

GRRLY Fonsa (Bertram Gallant, 2017) diumeifiedla?

(Truthfulness inaunslams il

& Integrity) 5 = Juuszsh / Wiumeeendbs
4 = ounss / Wiuee
3 = V19AST / Yunans
2 = wu ass / lahume
1= leeiae / ldiunigesnads

RL7 | Awsufinsey | vdnms: faruganuilafentunanssny | (K) 'wanssnuisay’ fddyfianvesnisuss

N4TYUTITU N9d9A (Social Impact) ﬁuaﬂsgaga (Lazer et ﬁgagaﬁé’aiﬂﬁmwaau Lsz%r;hu Al LLga Ao

(Ethical al.,, 2018) azls?

Responsibility) | Fnaufignaes: (b) a. hlmdeanaiush
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V0 im AB3UELAZIONETT8194 YBAINNUAZINUNNTUTHIEY >
+1| 0 | -1 | velduauuy
b. earieslafnuazauanesly
G
c. oviindieululudeaiiislumela
d. vilvindulugluunideie
RLS | mnufuliaveu | wdnms: faeugifeadualesssuasaumad | (K) velafevianaiosandiddnyiianlunisly
yadesssn | Wenveatuauiduaiu Al ps1aReUTeYaIEITUYAAASL?
(Ethical (Zimmer, 2008) a arwsaEalunslonadns
Responsibility) ﬁwmauﬁgﬂéjaq: (b) b. MaenswANauauFuagHaniAeInIs
AseATIINAERd
c. milavoyaaednuasuauiiia
d. mslsreyauiioivuglunisiaides
RLO | mnufuiinveu | wdnms: Savinuznisrunuenfdiuny (Bias | (S) @an1unisal Al asaaeuilen "o1aidu
MeA3es55 | Control) wagnssindulalieasesssy Deepfake" LLGiLf:ammaﬁ’U@ﬂasuamm MuaL
(Ethical (Stanovich, 1997) vheensls?
Responsibility) inasmmslaziuw:

. 2 AL MaURE LS LaITUYMNIT

(%

dnaulalinew antuRzneewdUALYeYS
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YaAauLaznUNNITUIELEUY

SELAUAUAALIAY

+1

0

-1

VDL UDLUS

Fudnanuasnfidunasdeuidoie
Surilefuiy

+ 1 Auuu: sounarluues uililassyae
flunsnsIvdeUfiuLiy

. 0 ATUUY: PEUNIzUITletY Tnsenaasla
Aiieuvselufinny videlvAneuiily

LNEYIVDY

R1.10

ANUSURAYDU
N4TUTITU
(Ethical
Responsibility)

PANNNS: IANNBENITEOFITTINIUFITU

(Ethical Communication) (Lindqvist, 2016)

(S) @0 unITaL: Lﬁaumaa@misg Al 4579977
Uasuilepnaaynatiy yruaglvd g
wieueenals?

namnslinzLuL:

. 2 pzuuY: nauazdeansiuiiowdunis
ausn oSuneBenansEnuBsauionalinty
IaLLﬁﬂzﬁﬁLﬁaﬂ’JﬁﬂJaHﬂ wazuuiilvay
Twaniu

. 1 pzUUY: RaUTRzUniieu LAY un

lulaeSunewmemarsenusdiuImawnly
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) ) AMB3UNYLAZLENATTD 19D YaAauuazinunnsUsziiy .
+1 ] 0 | -1 | vaiduanu
. 0 AzWUL: pauNaziinge luviherls wselu
AnoUNUNYI709
RL11 | avusuiiavey | wanns: daviruadneddiuanusuraseuaiy | (A) "ylvau Al danusuiinveunenadnsiiie
V9385550 | yAAa (Personal Accountability) (Matthias, | 91nn15t1veyai Al Ussaianalumeuns'
(Ethical 2004) nuumsLiiesla?
Responsibility) LAANNITIRAZ L UUAST:
5 = [Julsyan / 1unigeeneds
4 = UsEA3s / 1ume
3 = UNATe / U1unan
2 = uu9 A3/ Tuiuee
1 = luweeiae / luiiunigeeneds
v a [ [ [y 1 <@ ne. o = = ! yd{' ' a
R1.12 | AusuRewey | wannis: dassauanuiiveniiula (Empathy) | (A) "duidsfiawansenunenduate nauilay
naTiesTIN | wazmsmileiaydu (Stocks & LYSVBYANIATIABUNIUSTUY Al"
(Ethical Lishner, 2018) NStz LuuAl:
Responsibility) 5 = 1 JuUsedn / 1unieeeneds

4 = UPBIATI / WiuAIeY

3 = U9Ass / Yunang
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V9 im AB3UELAZIONETT8194 YaAIRINLATNUNNNTUTEEY v
+1| 0 | -1 | volduauu
2 = s / lahume
1 = lawpeas / lufiunsessds
R1.13 | Mavssdiuds | vdnns: Yarrmgdanadiafiddments (K) "Algorithmic Bias" 130 "eAfvatdanasiy’
A Uszilueiosile Al (Buolamwini, 2018) mnetiverls?
(Critical Fnaufignaed: (b) a. AuEIlumsUszananaves Al filuwniy
Evaluation) b.n37iTEUY Al uanskadnsieudeesnadu
s2UU Feagnoueefnuayadileiingy
c. Mafiglaauonfnenadnsues Al
d. Fevesdanesiiudssinmmieilelunis
larwan
R1.14 | mevsediuds | vdnns: Yarrwgfleatunseunisussiiy (k) velalulmnamiunsussdiuauniidede
A uwiasteyafiidunsg vovasreyanaulau?
(Critical (Metzger, 2007) a. mmblmfaaﬂﬁga;ga (Currency)

Evaluation)

Anauignaes: (c)

b. dngUszasrve sy (Purpose)
c. nulanuazuys (Likes and Shares)

d. ANUNADIIBIVBYA (Accuracy)
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U9 e AND3UBLAZIANETT819BY VaAULASINANNTUTEE .
+1] 0 | -1 | valduauue
RL.15 | msUsediui®s | nanns: davinwenisuseiiuvelaugdlag (S) amnunisad: Al Tnweyadnn 2 wiasidaues
N \Wisuiluunasueya (Braten et al, 2011) | fiw (unAILAYINTT vs. Lulenu) Nuae
(Critical Uszidiuognsls?
Evaluation) NNNITIATILLIL:

« 2 Azuun: mauaylnthvnuunA
AMIINMNSIERIUNMTUNUlaY
pgt,%wmzy (Peer Review) Lazazn319dau
Aruudeiovewdunaydiinumaug
Ag

+ 1 AZUUL: MO TOUNAIIANINS
snnn1 uallaosunemauaiddasasa
(b1 peer review)

.« 0 Azl meuazderiulsarmeznla
9o viedoveyafinssiulanues wieln

AMDUN LNV
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V9 im AB3UELAZIONETT8194 YaAIRINLATNUNNNTUTEEY v
+1| 0 | -1 | valduauus
RL16 | msUsziduds | wdnms: Yavinuznsiuiowazanmouenfives | (S) aniunisat A Tﬁﬁwmauﬁ@mﬁau%
A uiaseya (Frau-Meigs et al., 2019) afuayuipmowIN Tilasessdinlau Muae
(Critical yhagslafievvayafiunaranniu?
Evaluation) inaumnslvazuu;
« 2 AZLUL: PEUMITABIUSULNAES (Prompt)
Tntunanstu wazasshivadierduluaum
TuunasoyainanyaBLasdiLL oM 99
ilenFouLiiey
+ 1 AZUUL: MBUIIAYADINAINUNAIYEYADY
ualalsp s uvasitiyusom s
01415
+ 0 Az MEUITIELTevayatuaY Hieln
fnoufiluienves
R1.17 | MsUseidiu®e | wanms: nvirunduaslidevesnsasivaey | (A) "5uﬂﬂ%maaaauLméqsgagagmﬁaguaﬁ’u
Fnny veyauuuean (Brandtzaeg & i Al uananliiae’
(Critical Folstad, 2017) mmmmﬂwﬂmuwﬁ’q?:

Evaluation)

5 = 1 JuUszdn / Wuagae198s
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+1 ] 0 | -1 | vBiauau
4 = uesnss / Wiuane
3 = v19ASa / Urunans
2 = w ads /7 lawhume
1 = luneias / ldiunigesnads
R1.18 | msUsesluds | ndnns: 5’mzﬁ’umm,ﬂ®ﬂ%qmqﬁzyﬁm (A) "lonadnsan Al dauseiuanundodiu
A (Intellectual Openness) (Haran et al,, 2013) | vasdu funsenulvdussinnsradeuteiiaads
(Critical Tnangedetu’
Evaluation) inaunslams il
5 = Judsean / Wiumeeensds
4 = Uesnss / Wiuae
3 = V19AST / Yunans
2 = wu ass / lahume
1= leeiae / ldiunigesnads
R1.19 | nsaaasy ndnnis: Yaaualalunsussgnaly (k) velaFeisnsluszuu Al il "aaiudsd
AR waluladlueuan (Pro-social technology | &' luguvueoulaw?

(Promotion of

Good)

use) (Oh et al., 2013)

Anauignaes: (c)

a. lusitoduRnuazlan Ay iiung
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SELAUAUAALIAY

+1

0 | -1 | vaLsdudLUL

b. ”Lﬁgt,ﬁam%agaaﬁuaumawmﬁmaammm
Tunslaities

c. ’L%Lﬁamsmaausgauvaﬁmmé’aLLazLqu%
ﬁwa%maﬁgﬂ@g{aﬂa&ma;wassﬁ

d. fiunanisnsiaseulafuiaes Tuvenlas

LNDUANLRYIAITUTALLE

R1.20

AUFRNGERY
AIUA
(Promotion of

Good)

wanms: InAnugiRgiurannnsaeasiite
a39Aunla (Pearce, 1997)

Mmeuignaes: (b)

(K) "Constructive Dialogue" #3590 "UNAUNUT
a519d53A" vanedsogls?

a. ms‘[é}lﬁ8&LﬁaLawmu3538quwamaﬂmu

b. msaummﬁ'gqLﬁumﬁmmaaaﬂLLazmm
wlasauiu usasdiaandiuang

¢ MsaunannEFuALTiumefus it
iesuassmsiula

d. AMSHEULLBNANUTALYWNDSNEEURNIN

R1.21

ANTALATY

AIUA

NaNNTT: Ivinuwensdsansenaiuaniiula

wazilveyaatiuayu (Vraga & Bode, 2017)

() @UNITAL: INUAUYTIURRNFUAINAE
unssrualunaulaunseuaid muaglyssuy

Al Windeasiuefe) aenels?
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YaAauLaznUNNITUIELEUY

SELAUAUAALIAY

+1

0 | -1 | vaLsdudLUL

(Promotion of

Good)

nmmslvAziLL;

+ 2 Azuut: PaUarlaNaaIN Al NITEULY
Annunasiuidetio (wu nsuAIUANLIA)
UAseesyauarivveyafignaosumy
Tnenuuarmvasle

+ 1 AYMUL: ABUTAZAILANAIIN Al WiAINT
onmesllunay Tngluddosuneifiada

« 0 AruUL: pouImifines Ve lulmdes

9Y19TULTY vSalrAmauTlINeIeY

R1.22

AUFRNGERY
AIUA
(Promotion of

Good)

wann1s: Invinwensivveyadounduesns
#919a59A (Constructive Feedback) (Cialdini,
2007)

(S) anunisal: LiluveIRmUTITRYATIRAAE

anuilafin MusEumuuvauuiounta

voyalnglavhansaudiiusenls?

inunMsuAzLL;

+ 2 Azl AeUazSuAuosaTulinsuayly
nanan Ly "is1lueveyaBnaun
waulaf aoguy’ weoNaweyaTignaedly

wunnsaiusn
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SELAUAUAALIAY

+1

0 | -1 | vaLsdudLUL

« 1 AZLUL: MBUNALUBNLINOUATIY 1 "VBYA
AnysuRaue" vsownluwnlulunaissaue
« 0 AZLUL: MOUNRLNRY Yo lUdnd

WiaU YT lNARMaUN LLNEIUDY

R1.23

AUFRNGERY
AIUA
(Promotion of

Good)

winns: Iapugdniduaiuniaasaiiy

SuRnwounBLTY (Gil de ZUniga et al,

2010)

(A) "Sugdmduiunumlunmsmeunlaveya
FRnluituiiesulauve sy’

namnIsTuaz s

5 = 1utsyd / Wumeeenads

4 - vppnsa / ume

3 = yass / Unang

2 = wu ads / lidiume

1 = lupetay / ludiuaigaenads

R1.24

AUFRNGERY
AIUA
(Promotion of

Good)

PANNIS: IAVAUARRDAIIUSURAYDUSIN

(Collective Responsibility) (Starbird et al.,

2014)

(A) "AULYDINNNTVIYNUNTIVFDULAL UIUU
YayafigneeaduausuRaveusmAuLeIYn
AU"

LN RS LUUAIL:

5 = 1 JuUszdn / Wuagae198s
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0] o) AND3UNLAZLINETTDINDY YDANNULAZINAUNNITU T 5
+1] 0 | -1 | vaduauu
4 = vosnss / Wiuane
3 = v19ASa / Urunans
2 = w ads /7 lawhume
1 = luneias / ldiunigesnads
R1.25 | 419SIUYNTY | aNAS: immmL%ﬂﬂiui’mqﬂizaaﬁsuaa (K) ﬂgsuaaéqmmaauiaﬁ (Community
(Community ﬂgmmﬁufﬁﬂua%ﬁa (CHI *18: Proceedings | Standards) filiteeylsidundn?
Standards) of the 2018 CHI Conference on Human a. aiwﬁ’mLﬁ%ﬂwwluﬂ13LLamaaﬂﬁuaa;ﬁ%
Factors in Computing Systems, 2018) b. assiuiiivaenfenaslniesitudmsu
ﬁwmauﬁgﬂé}m: (b) dnInynAY
c. vlvgguaunantiosuruaulslane
d. iuadestielunisvievesuasiamwauily
YUY
R1.26 | anasgiuyuey | vidnns: Yaawgiieatuussiagrumedsen | (K) "Netiquette” si3e "wnsemidin’ sinefia
(Community | TunsHeaseaulay (Sethian, 2008) oyls?
Standards) ﬁwmauﬁgﬂéjaq: (@) a. ﬂg‘wmaﬁLﬁ'm%aqﬁuéuma%l,ﬁm‘[mLa‘wwz

b. Wswnsuilylunissnenanulasnseuu

LWAS8UY
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U9 1% ANDSUNYLAZLINE1T19DY YaAauLaznUNNITUIELEUY -
+1| 0 | -1 | valduauuz
c. insemuazunUFTRN UM sAeasuulan
saulau
d. prnasalunsiloumedumnesiinflvanzey
RL.27 | wmsgmumuy | dnms: Savinuglunisluedosiioves (S) anumsns: Tuvosu Sruanseudiud
(Community LLwamv\IaguLﬁa%’ﬂmmmimﬁm%u (Fasel |avudianguewuyu nuarlypdesiionialy
Standards) & Weerts, 2024) unanesNUUIANTTENIUNSEYNNlS?

nainslvezLL:

« 2 pzuuy: peuarlaendy Report’ e
TENU’ LazlABnANaTINTIAUNN VDI
Tngllulameuiugasifinlnonss

« 1 pzuuw: neunarlawendy Report’ wsl
ssuTwanden vionauTazluFnifouy
azlilnlpgnss

- 0 AzLuY: pauIaLinee visalulades

[ ¥ !
[y

fuyazilin viselnAmeunlauieives
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UD ) AND5UNYLAZLINE1TD19DY YaANnNLaZINUNN1TUTEIEUY -
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R1.28 | 4WATFIUYNTY | MaNNTS: Sovinwrnnslnainasannudues (S) AU vhuLﬂu;;@LLaﬂémLazﬁam%ﬂ
(Community | (Conflict Mediation) Tuusuneaulay (Cheng aamuﬁwé’ﬂoﬁﬁmﬁuaéwmﬁaﬂ VUL
Standards) et al., 2015) Fanseendls?
inamnslanzLuy:
« 2 ASUUL: AU LIREWTERsHhe
Tn¥nwsnsem e1vauamuiudilumnge
LLaz%LLQQﬂgmaaﬂémﬁLﬁaasﬁaqaéwaLﬂuﬂmq
o 1 ATLUL: ma‘udwzLLhuaﬂIﬁﬁqaaqﬂwawqﬂ
Hesiy viseaulnanaglufidasune
« 0 AZLUY: AEUILINLGY VidBLEe NN
relacleniis nielnApeudilufenves
R1.29 | 3nnsgiutmey | vdnms: Savimunfinoniuddgeamsensw | (A) "nsuiiRnangniinivesunasyu
(Community | ngunass (Le et al,, 2023) poulaududsiflunsassdinuaiviadia
Standards) amnsTvazuuug:

5 = 1 JuUszdn / Wuagae198s
4 = UPBIATI / WiuAIe

3 = Y9Ass / Yunang
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+1| 0 | -1 | vaduawu
2 = w9 A3/ Tuiiuee
1 = lwpewas / ludiungeensds
R1.30 | anesgiuguwy | ndnn1s: daenafineunuinvesmsidugua | (A) "dusdnanisliygua (Moderator) finee
(Community | luguvueeulau (Gillespie, 2018) Terulongluguvussulaududsdnd’
Standards) wnamnIsinazuuA:

5 = 1usys / Wumeeenads
4 = vaends / Wume

3 = yreass / Uunans

2 = wu s / lafune

1 = lueatay / ludiuangaenads
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#3v7a (Digital

Competence)

Wugu (Carretero et al, 2017)

lumelaannen (pages) Muaziiisnisaum

TUsunsaiterdnlriatiueensls?

nanslvazLLL:

+ 2 Az mauarluadnsilonumlngsey
FAUTiaNZLa2ae 1U "how to open

.pages file on Windows"

. : . . SEAUANNARLIAY
V0 ) ANDSUNELAZLENA1TD1984 YaAMIULAELNUNNITUTZIU -
+1 0 | -1 | volauaiue
D21 | mnuawnsaey | wdnns: ﬁ’mmmgﬁﬁwﬁﬁugm Al Prompt | (K) "Prompt" Tunsdasnu Al manedisesls?
Aavia (Digital (Federiakin et al., 2024) a. HadWST Al A3719%4
Competence) ﬁwmauﬁgﬂéjaq: (b) b. mv«i’w%w%aﬁ'wmuﬁ;ﬁ%ﬂéwﬁﬂﬂL'ﬁ'aﬁq
n13 Al
c. Sanes7iudt Al lrlunsusvanana
d. grumeyadl Al lglunisiFeus
D22 |ArwawnInaiL | wdnms: avnuenisundnymaneide (S) AnunITaL; viwul%%’ulﬂa‘muiugmwuﬁ
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0 |-1|vBldusuuy

- 1 pzuuw: pauIavAuMily Google ualy
Mpufliiannzianyas vieueninazay
[fiou

. 0 azuuy: seudinlale wielAneudily

LWNEIVDY

D2.3

AIUAUNIDATU
#3778 (Digital

Competence)

PANNIS: IANAUARLTIIUINGDNITAITID

wAlulag (Kashdan & Silvia, 2009)

(A) "Fugdnayniunmmaaeddeiandulmg
youeUnarduiiaulynudusssr
namnsTvazwuus:

5 = utses / umeeensds

4 = vepnda / Wiume

3 = yeass / Uunans

2 = we ass / lahume

1 = luratay / ludiuadgaenads

D2.4

AN baLigiu
nsidunaliias

fINA

(Understanding

PANNIT: INAMUAILITOLUNISLENLEY
FEMNNTINTUTANANATIUINNLATNAIY
\NaAYs (Banks, 2010)

MnufgnAes: (a)

(K) velaluluanwagaes "Hate Speech™?
a. M3INsuUleUILI0ITFUIRDE T ANE

uazvayaUsznou
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Fmoymnavidonaua
D25 | Auwnladendu | udnns: Savinwenisesutouuinnid (S) @AIUNTSAL: INUILDTUILAULANANS
msdunaiias wusssuRFuTeu (Collin, 2015) szrne @S nmlunsuandesn’ fU "Hate

Y]

2R
(Understanding
of Digital
Citizenship)

speech” Tnfuiteuiimdduaueensls?

e Az L

« 2 pguui: oSurglnuasamluns
LLﬁﬂﬂ@@ﬂéU?jﬂﬁﬂLfi@lUﬁ%Lﬁﬂﬁ%%ﬁ%@ﬁ‘;ﬁﬂ
ArannBendanenduossdnay

+ 1 Azl au1tlanguIAe 1U "Hate
Speech ﬁaﬂﬂimﬂlﬁﬁ"

« 0 Azuuw: o5u1elule wielnAnouitly

LNEYIVDY
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fana f3Na (Sandoval, 2019) Uaoaduuaslmiosaty’
(Understanding nanslvazuuul:
of Digital 5 = udsyan / Wiumeeends
Citizenship) 4 = veeass / Wiuae
3 = yreass / daunang
2 = wuq ass / lahume
1 = lupetas / lifumeegies
D2.7 | nMsnsentingy NANNIT: 5’®mm§yﬁmﬁumaﬂswuswwn (K) "Digital Footprint" 38 'SeEMAITA"
AN yaaRanssuoaulat (Chiappe et al, 2020) | wnedseyls?
ooulay Fnoufignaos: (b) a. Aruswesdumeniniiviy

(Awareness of

Online Risks)

[V

b. s99508U09AINTIUANY MiRledisliuulan
paulay wu Mslwasn MsAuY N1snalan
c. WswnsudasnulhSandenslunauiimes

d. uruisululedvailifenarun
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WY9 (Phishing)
+ 1 gl mauazlinsoneya ul
annsnssyUssamanudsdladnioy
+ 0 AZUUL: MBUITIZABINTONYBYAY VidDIn
Fnouiiluienes
D2.9 | nsnsentings wdnns: SairunAiseunsunamiu (A) "SufinrwsdasyTanniudifureya
RUGISVAN auiwesaya (Joinson et al, 2010) auivesiy Wemedsnuedesioooulau’
ooulay inumnslvAzuuudsdl

(Awareness of

Online Risks)

5 = 1 Juuszdn / Wuagae198s
4 = UPBIATI / WiuAIe

3 = U9Ass / Yunang
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v v v ; FEAUAIUARLIAY
VD 1 ANBBUULALIBNANTD 4D YamaUkazNaNANTUSEIY 5
+1 10 |-1 | voiausuuy
2 = s / lahume
1 = lsipena / lufiunsesnsds
D2.10 | naflausaaly | wdnms: Saerannlaluwnfenisdeu; | (K) 'Lifelong Leaming’ Tugnd@ananedis
n9i38uzmann naondinluniunaieln (Deursen & Van | 8l5?
%35 (Engagement | Dijk, 2009) a. Mseuluningrdeaunagnela
in Lifelong ﬁwmauﬁgﬂéjam (©) b. mséwwﬁaﬁaﬂqﬂ'?u Suay 1 1au
Learning) c. nsgvIuMIEsUsRas LNyl
prwLowenue Inglanzinuedava
d. pstndusumnasailona usagla
Rerfuau
D2.11 | naflausaalu | wdnms: asinuenisSeusnienuies (Self- | (S) antunisal: szuu Al finulseyinissy
mMa3sugnaen directed learning) (Blaschke, 2012) wnnostulyinsouinesidureutu nu

#in (Engagement
in Lifelong

Learning)

9eiIBnsseugneslnutueeals?
LTINS RS UL
« 2 ALY MDUINLBIUVUTINNNS

\WazuwUas (Changelog), @3ﬁiaaaumﬂ%
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. y y . SEAUANNARLIAY
V0 ) ANDSUNELAZLINA1TD1984 YaAMINLAZLNUNNITUTZIIU 5
+1 10 |-1 | voldusuug
o viseaedlaflaesimalulasinsidne
\eannass
- 1 pzuuw: pauavasdyludess aun
95U vizeselAuduaou
. 0 pzuuw: neuaylileflaesiny viseln
fmeuiilinioives
D2.12 | msflausaly | wdnns: YaussgslanislumensGeusuay | (A) ‘Fuflenunseiiodosuiinniougfeatu
n9i3ouzmann WanAues (Ryan & Deci, 2000) weluladuaziniesslondvialne ogane”
%% (Engagement nasnsluAzLLUS:
in Lifelong 5 = \Juuszdn / Wiumeeendbs
Learning) 4 = uesnds / Wiuae
3 = U / Yrunans
2 = e Ass / lahume
1 = lawweias / ludiumeegnads
D2.13 | anuanansaluns | wdnns: Saeuganuilaluesausznou | (K) Ul (User Interface) wag UX (User
DRITRE ﬁugmmaﬂmsaamwuﬁ% fa (Hassenzahl & | Experience) uananaffueensls?
AONInaeL a. luumnaneiu Wusilsunuile
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y y y . SEAUANNARLIAY
) ) ANDSUNELAZLINA1TD1984 YaAnukaznUNAITU LT 5
+1 (0 |-1| volausiug
73via (Ability to | Tractinsky, 2006) b. Ul Fovunaniiueaiiu (Ju, i), UX fo
Navigate Digital ﬁwmauﬁgﬂéjam (b) mm'gﬁﬂLLazﬂizaumﬁaﬂumﬂ%mu
Environments) c. Ul lasudulammnty, UX Tsfueunaie
Fuslodewmiu
d. Ul sanwuulaslusunsuiwes, UX
ponuuulagtinn1Inans
D2.14 | NM15AIENUND wdnms: Yavinuensleansfydiinuas (S) apumsas MusdslnusTuy Al Uy
ALEBINS sUuvuiduannalunistimis (Benaida, ynaefifutou muazmisnslsanuiangy
seulay 2023) uiinwa® laegndls mnlafiuugi?

(Awareness of
Online Risks) 3)
Ability to
Navigate Digital

Environments

LNUTNT RS UL:

o 2 ALLUU: mammwawﬂaﬂauﬁLﬁumﬂa

(9 FULHUAEN, SUNDULLIE) YTNBINILLY

fidusmsgiu (1wu File > Save)

- 1 AZUUL: AOUINIzaeIndnlUSen aunn
198

. 0 Azuyy: seudilale wielnAneudily

LNEYIVDY
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. y y . SEAUANNARLIAY
V0 ) ANDSUNELAZLINA1TD1984 YaAMINLAZLNUNNITUTZIIU 5
+1 (0 |-1| volaustug
D2.15 | Arwannsnlums | wdnms: Sanisiuganuaanovemues | (A) "SusdnnduannsnSeusuaziudun
1mMg (Self-efficacy) (Bandura, 1977) fuiulsansonoundndulnug loens
AONInaeL 520157
favia (Ability to nanslvazuuul:
Navigate Digital 5 = udsyan / Wiumeeends
Environments) 4 = vapads / umy
3 = UAss / Yrunans
2 = wuq ass / lahume
1 = lwweias / luidfiumeegnads
D2.16 | YiAUARLYS udnms: Jaanugiieatuenfmedayaiiny | (K) "Confirmation Bias' Aeexls?
Fnnwinnsame | Use (Nickerson, 1998) a. 31 Al memaéﬂjaagaﬁﬁu ”uﬁﬁgﬂ(;aa

voa (Critical
Attitude Towards

Information)

Amauignaes: (b)

LAl

b. LLU?IﬂjﬂJﬁﬂULiﬁﬁ]zL%aLLaw;JUMW%@NUaﬁG]N
fumudelRuvesmuLes

C. msmmaau%agamﬂﬂm&méuﬁa@uﬁu

ATTUENADI
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v . o v - ; ) FEAUAIUARLIAY
29 ) ANDSUNULAZLENEN5819D4 YaAnNLAELUNNNTUSEEIUY .
+1 10 | -1 | vowdusiue
d. epAnAnann1sluielioveyaan
dumasiin
D2.17 | ViAUAGLT PANNNT: TATIAYEAITAIUNIUBARLDULDLY (S) @n1un1Tal: SEUU Al 152980113 A (M9
INEINTURD | LieBuduaueLAN (Taber & Lodge, Aulana) Nuneii 90% wazwnd B (Taru

voga (Critical
Attitude Towards

Information)

2006)

lana) NuTeiie 85% NuazUsuiiiy
aeals?

LNUNNS IAASUL:

1% 1%
v o

. 2 AYLUL: mauiwzmmmuﬁ’ummgﬁﬂ
YDINULDY LLamzmmaaULméaﬁauﬂa
AuatuTesIdew T tevhauwilan
¥luun B Sadussiunnudnay

. 1 ATUUL: AEUTREIEONTeY ) A e
AZUULEIN LABBNSUINY B 919Tlau
an

. 0 AZLUY: BUNRETDV A Viudinazly

aulavn B visemanaunluineIves
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. y v ; SEAUAMUAALIAL
i ) ANB3UNELALLINATTD1NDY YOANUAZINAUNNNTUTELIY .
+1 10 |-1 | voldusuu
D2.18 | yifuARLYS udnms: Javirunfveansiigunimdniiasde | (A) 'msfadniuiuradnsues Al unsiuay
ImneInsane | (Healthy Scepticism) (Brossard & @J‘ulﬁl,%laaa Jurinwedisudu"
ﬁgaaga (Critical Scheufele, 2013) inmnslvaziuudsd
Attitude Towards 5 = Wulsesn / Wumeeee
Information) 4 = ‘UlaﬁJﬂ%’jﬂ / Lﬁu@?’w
3 = v1eASa / Urunang
2 = wun s / latume
1 = lapeiae / ldiunagesnads
D2.19 | naflausaalu | wdnms: SaeruanlaluamevesnisSeus | (K) velafeusslemimdnvesnisiiaiusauly
YUYUAINA N9d9A1 (Social Learning) (Hindman, YUYUAIA?

(Participation in
Digital

Communities)

1996)

Amauignaes: (b)

a. \ielavandumuaru3nsvenuLes

b. tiouaniUAsuanusuaranaienieiiuy
falaGonfeniy

c. tieRamuEesauivesnudulagly
URLHEFINY

d. iilendnuianufduiusiulanumeeni

vuas
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. y y . SEAUAMUAALIAL
V0 ) ANB3UNELALLINATTD1NDY YaAMINLAZLNUNNITUTZIIU 5
+1 (0 |-1| volaustug
D2.20 | msfausanly wénns: Savinvznsaeansiiteasnanisiiann | (S) damunisas mMuneanIskusTurans
YUYUAINA 9 (Burke & Kraut, 2016) p3ADUTRLRTTIN Al aslunau
(Participation in Facebook mMuazidelwansgndlsluunaula
Digital LAZLANITAUNU?
Communities) nainslvazLuw:
« 2 AZLUL: mauiwzaqﬂﬂszlﬁué’w ey, i
Mmonaedaiioviuny, uasuuudn
Lméq%a;ﬂaﬁl,ﬁ'm%aq WislmAnunaununi
43719853A
- 1 AU ADUIRTHALUTHARISIN Al 89
10 vidpasudu ngluddnuwiuge
« 0 pzuu: Indmeuiilufeves
D2.21 | naflausaalu | wdnms: Savtauafnonisfiausiunasnts | (A) "Sudennisuusiiunnuguay
YUYUFINA A91999AAIL3 T (Putnam, 2000) Uszaumsailuyprundviadudsidamn'

(Participation in
Digital

Communities)

[

LN RS LUUAIT:
5 = Wuusedn / Wiumeasneds

4 = UPBIATI / WiuAIeY
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v v v ; FEAUAIUARLIAY
VD 17 ANBBUULALIBNANTD 4D YamaUkazNaNANTUSEIY 5
+1 [0 | -1 | veiausuuy
3 = y1A3e / Urunang
2 = wiu ads / lahume
1 = lawpesias / lufiumeesnsds
D2.22 | AuTaile wdnms: Jaeuanlalurenessineds | (K velafioguassaiinuuesiigalunisdeans
5EM193Y M9ARVEA (Prensky, 2001) Seamaluladiszmnanumeie?
(Intergenerational | fnaufignaes: () a. AUl aeluladimiias
Collaboration) b. ausuintluseniFeusasiua wae
C. ATAIANANSUDITEAUNTAL, AAWNTILY,
uazviruafnemalulad
d. Fyanadumesidailumluun i
D2.23 | Ausaile N3 avinuzmsUiudsumsomsv | () aaumsn: mMuazesuieluylvgly
5EM193Y wsnzanfugs (Correa, 2010) asoundalaiesslomivesszuy A

(Intergenerational

Collaboration)

n3apuvaLinniiesslslmalang?

inmmsluaziLL;

+ 2 Az PaUAaEVENABIAmeda, Ty
naiSeudisuiudsiiauas (i wiloud

HYIADELEATTINOUD '), Laziuy
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)
=3)

A1DTUNLLALLDNA1TD19DY

YDAIDULLATLNUNNITUTE LY

SEAUANUARLIIY

+1

0 |-1|vBldusuuy

Usslewuidunoste (wu lulaunasnlou
&)

o 1 AZLUL: BFUIAIUNENNITINUTDY Al
M399) visolafmminaiaunniauly

« 0 Azuyy: neunesuglile wielnAneud

luAenvea

D2.24

ANUTINLD
YWY
(Intergenerational

Collaboration)

wanNn1T: avimuaRndanimenisiseus
91138 (Clarke et al., 2019)

(A) "Buenaunnizannsaiseuuay

!
aa v =

uaniAsuanuzauAdadetusasiula’
naumnsTuRz LUl

5 = Jutsys / Wumeeenads
4 = vapnda / Wume

3 = yreass / Yunans

2 = e Ass / lahume

1 = luretay / ludiuaigaenads

D2.25

NnwenIskndym
(Problem-Solving

Skills)

PANNIS: IPANU AL UNTZUIUNIS

wnUgymuurugl (Brand-Gruwel et al.,

(K) mnszuu Al Tunaawsnluaumnauna
JURBULINNPTV AR lS?

a. NYTTUUTULAkaE o Ulry
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v . o v - ; ) FEAUAIUARLIAY
U9 3 ANDTUNELAZLENANTE19DY YoANNLAZNUNNITUTZY >
+1 10 | -1 | volausuue
2005) b. s1guveianan eIy
Anugnaes: (o) ¢ MUMIULAzUTULN 'Prompt’ YasnuLedln
TALAUE Y
d. FamsnAaUN MBS
D2.26 | yinwensunUgyyn | wdnnis: Iavinweniswusdanees (S) @1UNTI8: MUABINTLY Al BIBINLHL

(Problem-Solving

Skills)

(Decomposition) kagn1ska Al iupseaile
Famu (Wing, 2006)

Tassnangy uanadnsdannaiu
sUsssn Muazvheeslsnaluiountymi?
inanmsluagiLL;

2 Az auazLUsTEosY uany
Al #iaganu (Decomposition) viseluwadws
Dowuidulasumszaauesiuifiouns

+ 1 Azl ABUTazuARDIN I
foudiunnadluidnues

+ 0 ATUL: AOUIAANTY Al WaZI9UKY

FULDIRANY UIDLNANMDUNLULNEIVDS
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y y y . SEAUALAALTIY
) 1% ANDSUNLLAZLENATTD9BY YaAnNLazINNNISUTELEY o
+1 10 | -1 | volausiuy
D2.27 ﬁﬂwzmmgﬂ@m w&ns: JanseunnuAauuuiuln (Growth | (A) "ewedymmamnaia Sunenishudy
(Problem-Solving | Mindset) lunaudgydulam Bumette et | Tonalumsidous innmduguasse’
Skills) al,, 2012) inasmnnslanziuuss:
5 = usys / Wiumeeenads
4 - vapnsa / ume
3 = yeass / Uunang
2 = wun s / latume
1 = lupetas / lfiumeegies
D2.28 | YifuARLYS wdnms: Jaeugifieatuusingmsaiisiia | (K) 'Echo Chamber' Tudodnuooulavfe
nInTamne mi'%’usﬂjaagami (Bakshy et al., 2015) pyls?

voga (Critical
Attitude Towards

Information)

mmauignae: (b)

a. vesdmiulsvymoaulauiiiiAssasneu
b. anmgiirumanfiuunveyauazai
Aniufinseriuresaules Tsgndnnsedlag
RARRITH

c. Waunsuilsaradudesasneulunis

SVRIGER
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y y y . SEAUALAALTIY
) 17 ANDSUNLLAZLENATTD9BY YaAnNLazINNNISUTELEY o
+1 (0 |-1| ve@usiuy
d. mﬁﬁsz]uau”aﬂszmsﬂﬂaéwimﬁamﬁau
(Bosaznon
D2.29 | AwEnsany | wadnnns: ﬁ’mmmL%ﬂlﬂﬁugml,ﬁ'mﬁ’umﬁ (K) veladopnuuanansfidndayszmng
Advia (Digital %mi%auua (Rowley, 2007) "sgauua (Data)" wag "@nsauna
Competence) ﬁwmauﬁgﬂéjaq: (b) (Information)"?
a. lufiveunnmsti 1umilsunuiule
b. Data AeveoLTiaassAuRdslung
Usyunana, Information A Data ﬁgﬂﬁﬂm
Saszidovuazinluiinuvung
¢. Data oglunenfiawmes, Information oglu
N9ED
d. Data tJu@aw, Information LJufIsnws
D230 | Aoy | wdnnns: Saanuideslosssuinednny (A) "msnseiwesduuulaneeulatasnouds
maidunaiies | ooulavuazoonlay (Van Dijck, 2013) ssunaznuevosdullanuminaiueie’
favia o sTuAZ UL

(Understanding

5 = 1 JuUszdn / Wuagae198s

4 = UPBIASI / WiuAIe




294

v . o v - ; ) FEAUAIUARLIAY
YD A ABBUNLLALLONENTD19DY YomauLazinuNNTUTEIRU .
+1]0 | -1 | voidusiuz
of Digital 3 = U9ATY / U1unang
Citizenship) 2 = U9 A3/ lauiiuee

1 = lupetay / ludiuaigaenads
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AOUN 4 YRAALIY LarUlaualuy (ALAL) NRaLUUUSLIUAMULALINTY VD4

[

wuuapUUeUsHLlIUENNNN)T (Righteousness) kavn1s3

v aa o

NuaINa (Digital Savvy) 31nANS

TysyuunsiadeureaasslyaUsshvgniansiinm

ANFae TUsALansruARivTe iGN (a13) ieduuselevulunsuiuuuesly

v
LY

WAdereveunsyAniduoe 19z
MnanusueszrneukuuUTiuguiulsylevuesvdinauided

WIGYIAN NUYIUY

E-mail: s6602052910020@email.kmutnb.ac.th
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C% %

wuusauauNaUszliuduuniigg (Righteousness) wazn1s3iundva (Digital Savvy)

v v < a a S =
M3 IWIzUUATINERUTBMRT Uy 1UsERYENIaNsAnE

17

F99UIY NINAIUITFUUNTIVEOUVELNIIS Yy Uz Augn1ansAney e

auasudNINAFua NS UAIavetinAnw
319158NUNW AANT1A158 A5.UAN 15IUNT

215INUINWITW  ANENT19158 AT.UTvytium Uaa

o

A9 UIBYIAN ALY

Y

UnfnwdSgeen avnymalulagasaumalaznisdoansine
NSANYY ANEATAERNTEREIVNTTH UnTIneAemAlulagnszaou

LNATNSEUASLALID
o 4
ALY

C%

wuuUsiliuatull dnvihduiieuseiliudunniing (Righteousness) uazn1sgiundng

(Digital Savvy) 9 nmslaszuunsavseuvariaaselyyUszivgninisine

naanmulavitnsneasslyssuu 71 https://veritas-lens-project-1.onrender.com/

¥ '

WIvelAsTAUNANINMIL YNsUsTEWY suauAnmiuresu tneidenaed

wanzauiign ve lawnseamne v aduves mumnuussanniige

[

wuuUseidiuszuy idewuin1susediueanidu 4 nou el

nauil 1 YoyanUseiiu
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(%

Maui 2 WuuUsElunSAUARMTUENLTLS (Righteousness) kaEN1TS

v a v

uaINia (Digital
Savvy) 91NNl UUATIRER VDRI 1 UTEREENIeNI AN

(% (%

nauil 3 wuunaaeuinANUIAMUENNNTNT (Righteousness) kagn133

v a

MIUAIvIA (Digital

Sawvy) 91NN15lYsEUURTIRER VDAY 1 UTERYENIeNT AN

noudl 4 Tunuinvinyeauduunding (Righteousness) kavn3gviuaavia (Digital Savvy) 310

nslsyuunTIREeuveLnas U RYgN M sAne



AUl 1 vayanuseiliy
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B LB NI % oo

FEPUNTTENIIE 5 oo e e e e e,

LUDTIITEINT 7 @INIBIL 2 oo e e e e,

AUl 2 wuuUseliuviAuzaRnUENNNAN]T (Righteousness) Wagn153MUAdNG (Digital

Sawvy) 91nN5lEsEUUASIvERUTBITRR3 W UssAwgmenisinen

<

Auas Wsevihesesmng v aduresiinssiumnudniiuvienisufdfvesmiumnniian

Somuiiufduiusiuszuus Inelunamnsinaguuudail
5 = utsesh / Wumeeenads

4 = vapnda / ume

3= yapde / Urunans

2 = wuq ads / lahume

1 = lueeay / luiuageneds

UD S189n15USELY

y SEUANUAALIU

51413

2

1

VDLAUBDLLUL

MiAugARAMUANNNIN]T (Righteousness)

ANNITUALANUTRENLATN (Truthfulness &

Integrity): N5 MALATARLNUIAIVBYAALFNN Al

1. v . v .
nly AaudAgniun1Te198eid Al 1Be" N1u
WumeLiedln?

ANUITUALANUTRENLAIN (Truthfulness &

2.

Integrity): "mnalusdlalunisseynailavesaug
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18n15UTELU

SERUANUAALIU

3

2

1

VDLAUBDLLUL

Tasuanumemasan Al iudedndu" muiiuaie

Wigala?

ANUTURAYBUNI9A3E555Y (Ethical
Responsibility): "glwa1u Al fanusuiinvauns
HadnsTAnRINAsveyah Al Ussaianaly

LN EILLINT" mmﬁum gingla?

ANUSURAYBUNI99585551 (Ethical

Responsibility): "Suf a0 anansENUABKDULEND

ﬂa‘uﬁ%%LL%?‘U@H@VI@?’JQ&@‘UNWU?%‘UU Al'

N5UsELIURIININY (Critical Evaluation): "du
1NLATIVABULVAIVDYADBIRURTUN Al Wanaai

Tmaue"

N15UsEURININY (Critical Evaluation): ".i®

NAANGRN Al TALLINUANUTBLANYDIRY T

(%
=

n3znulniueeINATINER VBRI LVENTIBATL"

N5EEsUAINA (Promotion of Good): "du3dnI1
duiiunumlunsvieunluveyariialuiuiesulay

YDIAU"

N15ELESUAIINA (Promotion of Good): "AuLaa31
nmseiunsaeukazkustueyafignaaady

ANUTURATBUTINAUYBINNAL

1M UYUYU (Community Standards): "n13

a wa a

UAURmungninivesunasyrruesulauduis

'
2 v aa

delunisasisdanumavana”

o

10.

UINTFIUYUYY (Community Standards): "dugdn

M3sEgua (Moderator) finedeulyngluyuyuy

poulaududedudy

v
v aa o

VIAULARNI53NUARNG (Digital Savvy)
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18n15UTELU

SERUANUAALIU

3

2

1

VDLAUBDLLUL

11.

aa o [y

ANUAINTONUAINE (Digital Competence): "au
sanayniuniveaedluiandulvug veswaunae

Funaulsanudulsed”

12.

AU taetunsidunaLiiasRIva
(Understanding of Digital Citizenship): "nst0u

NaLloIRIaNe rnunedInIstalusiulunisasna

annuinasueaulauivasnsowazlmiesinu”

13.

AssEmindeAuIAs w9 Ulal (Awareness of
Online Risks): "dusiA3u528n5e 190N TULNEINU

Yoyaauivedy Wenedlvnuesesliseaulay”

14.

nsdausIlunIsseuseaenTIn (Engagement in
Lifelong Learning): "5uﬁmmmz§a%aﬁuﬁwSaug

NeatumaluladuazinIsilefdialug g ogiae"

15.

ANAILNTO LN T NN INLINADLARA
(Ability to Navigate Digital Environments): "au
sAnnduanusaseuswasysuduniuiulenvie

wounaaduluu g lnowrssanisy”

16.

AUARBININEINITURDYBYA (Critical Attitude
Towards Information): "N13A9ANNIUAUNAENEVDS

Al winnifuazgudietie wWurinwendndu"

17.

nnsilarusInluyuvuAIYia (Participation in Digital
Communities): "@UWBNNTLUITUANNIUAL

Uszaunmsaluguvundviadudeniamuen'

18.

ANUTINLBTEMIN9TU (Intergenerational

Collaboration): "dul¥enAuyNivaNIaREUTLAY

!
a v =

wanwdsuanugnuaIvadiulagiule"

19.

Ninwzn13undeyim (Problem-Solving Skills): "1iia
wovaymmanaie duussndudulonaluns

Feoug wnniiduguasse’
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y R JEAUANNARLIY
U9 T19N15USELUY >
514132 1]|vatdausliuy
AU taetunsiunaliliasfava
(Understanding of Digital Citizenship): "n1305%n
20.

vosduvulanesulauasnouisiInuLAzAMAIYEY

Jululanumianuiduase”

ABUN 3 LWUUNAFIUINANNIAUANNTNT (Righteousness) uazn153iuRdNa (Digital

Savvy) 91N51Y5EUUATIVERUTBRD3 Wy 1UssAwgmanisinen

AALAY LUIALRDNYRNINIUARI WL ALTIAN

AruIRILATALADARETIN (Truthfulness & Integrity): walafarliswmes 'n1saen
ouassaunssa (Plagiarism)” Tuusunvesnsty Al lagnassiian?

a. sl Al Faemueyaiiievhsney

b. nsfmaenveand Al asstululalumuvesmuesagliosds

c. nsln Al psrmaavbhennsalunudey

d. magliiomnann Al uaaanidsudsdmnduiwnvesmuies
ARTakazANLRdRoaaIn (Truthfulness & Integrity): n1snsevilalufiennidums
ﬁﬂlﬁau%@aﬁla (Misrepresentation)?

a. nsdenluanzveyaain Al faduayunnufnueimiLed

b. MserveaTUYes Al FornunlaemuLeiain

c. msdamousifeuvieres indl Al wanuniunadis

d. sl Aliflemsiaaeuuazunluaugnaeseseyaiiswesila
ANFURNTEUN9T3E59 (Ethical Responsibility): "wansynuilsay” fid ey figaues
mMaussvoyaTisilulansiadey ez Al uaa Aeoyls?

a. dlwmAsnaaiui

b. onaTwenulaiauazaudnuedudn

c. owitimieululndeaiifielunels

d. vhlndadylgluundedo

ANUSURATOUNIAT5TTY (Ethical Responsibility): valamenanasesssuid1fyignlu

N5y Al asvdeUvayaNediuyAARB?
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ANuTIASIlUNSIaNaaNs

Q

b, msensnansduaiusiuasanidenisasisnnasad

c. mslaveyaiaednuastuauiiias

d. nslsveyaiieiomuglunsindes

nMsUszdiudeinng (Critical Evaluation): "Algorithmic Bias' %3e "apfivesdane3iy’
mneseyls?

a. anuilumsuszananaves Al filumndu

b. M3TiszUU Al uanHaswETeUBBtenausE Uy %aazﬁauaﬂamﬂﬁagaﬁﬁﬁmu
C. msﬁ;ﬁ%&mﬁaﬂaéawaé’wﬁaq Al

d. Fevesanesfiuussanmiailelunislawan

nMsUszdiu@ainine (Critical Evaluation): welallmnamlumsussdiumuunidode
mauméﬁagaaaulaﬁ?

a. ailyaimeswaya (Currency)

b. 5’@@3%@5%@;‘?@% (Purpose)

. wnvlanuavies (Likes and Shares)

d. mmgﬂéjawaaégaaga (Accuracy)

MsauEsHALA (Promotion of Good): velaRensnslasyUY Al e "duasudeia Tu
ugupaulan?

a. TniteduRnuasianfniidiuna

b. lmilevveyaatuaymanizshoresmuadumslaifios

C. I%LWBMﬁQﬁ@U%@HﬁﬁﬁﬂmﬁﬂLLEWLL%%ﬁ’]?J%UWEJ‘ﬁIQﬂ(;llaﬂaijﬁﬂﬁgﬂﬂﬁﬁi?;

d. fiuranisnsavaeulifusiaes livenlasilenaniassnadaue
MsaLEsuAILA (Promotion of Good): "Constructive Dialogue" %38 "UNAUTINT
A3519d55A" Mneisels?

a. mﬂ@lﬁauﬁmawuzﬁwmqmamamu

b. miauwmﬁgqLﬁumsmmqaaﬂLLazmmvgﬂﬂéauﬁ’u wa9Eiiuiunng

. msaumnanziuauiiiumefusiedsuassnnuiile

d. nseudiefaudausadiiosnunduinim

13 UYUTU (Community Standards): 1101551U1¥U (Community Standards) il
wivazlsidundn?

a. Nfnasnmlunisuanseanvely



10.

11.

12.

13.

14.
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b. asiuifiaenfouarlmAssifudmivandnnneu

c. yhlnyguannanriesuauauyllane

d. uedesielunsvievesnazlavaulugey

193 UYUBU (Community Standards): "Netiquette” Wse "Wsemiin’ vanefseyls?
a. ngranefiisvesiudumesilpeans

b. Wsunsuiflalunmsdhweauasadouniaies

c. s mkazUTRTRlunsdeansuulaneaulay

d. aruilunmsdeunodumesiinivunzan

aa

AN TURAA (Digital Competence): "Prompt” lunsdsu Al nanedezls?
2. WASWST Al @519t

b. ﬁqmﬁwﬁq%§aﬁﬂamﬁ%1%Jauﬁﬂﬂﬁa§mws Al

c. Sanesiiuil Al lslunsuszanana

d. gruveyail Al lslunsideus

mnawlaiisatunisidunadiosdasta (Understanding of Digital Citizenship): vela
lulwdnweizves "Hate Speech™?

a. mysuulsvsvesisuaesingraLazvayaUTznay

b. m{l,%ﬁmﬂwﬁwugmmaaLﬁ'?}uasma ANAUY AIOLNADD

c. miqaﬂﬁﬁmmmquLLﬁﬂfﬂ'amjmumqﬂfjm

d. mmmwé%agaLﬁaLﬁaagwqmmmﬁam%’aéaqmaw‘%aﬂﬁmu
nsaszmiinfananandesmnseaula (Awareness of Online Risks): "Digital Footprint"
e "soelmnaTa mnedvezls?

a. M wedumesLiniium

b. sessepvasianssume Agladhuulanseulau wu mslwan mseum nsnalan
c. Wsunsudestibhsaiinnssluneuiames

d. Sunuieulilnduaifienmun

msﬁéauéaaﬂ,umiSaugmaaﬂ%%m (Engagement in Lifelong Learning): "Lifelong
Learning" lugARdviavunetierls?

a. m3Beuluuvine1duauninagnela

b. msenumidenniu fuss 1 1au

c. navIumIBsugLasiauTinuylng essmailomenuies lasimesinuAdda

d. mawdunumnassnilena wuaglufeaiua



15.

16.

17.

18.

19.

muanselunsThmeEnwInaesyAaa (Ability to Navigate Digital
Environments): Ul (User Interface) ez UX (User Experience) wanAaiupeals?
a. luupnaeu Wusitlsunuiule

b. Ul Aovunmilueaiiu (u, wy), UX Aornusinuasyssaumsalumslaay
c. Ullaudulsmmniiu, UX leffuseundindusionemiy

d. Ul eenuuulnelusunsuiaes, UX ssnuuulnetnnisnain
ﬁﬂwﬁa@ﬁwmﬁ%mﬁajﬁia%amua (Critical Attitude Towards Information):
"Confirmation Bias" Aaazls?

a. M3l Al amssaveyaibudugnRoawe

b. LLmIﬂmﬁﬂuLﬁwzL%aLLazﬁumsﬂ}az‘gaﬁmﬂﬁmmuL%a@maamw,aq

c. mamaaaausﬂja;gamﬂumal,méaLﬁaﬁué’ummgﬂ@?aa

d. aﬂaﬁLﬁmmﬂmﬂ:ﬁL%aﬁasgazgamﬂéuma%l,ﬁm

msﬁéauéaﬂuﬁqmua?}ﬁa (Participation in Digital Cormunities): valafouszlemy
vdnuesnistiausisluyuvuAivia?

2. ielavandumierusn1svemuLes

b. \ielanudsuausuarasuaienefugitauladeudeatu

c. ieRnnuidesusivesudulaeludamesnu

d. evanuiiandfduiustulanumsanudusie

Intergenerational Collaboration: welafeguassaiinuvesiignlunisioansidos
waluladszmnsaunate?

a. Aupdlvalunamelulaginiiaa

b. m@hwlﬁammﬁauﬁ%ﬂmﬁ Lo

. mnuAnAeIlsTauNISal Adnmitly uasiaunRnewmaluled

d. Fyaasumnesiedilumuuneiud

finwrn1sundam (Problem-Solving Skills): nszuy Al Inwadwsiiluauimgaua
Funouusniimsideesls?

a. @nlyszuuiuiuiivasmsulny

b. swamu%aﬁmwmﬂiﬁéﬁwmmw

c. yumuazUiuun Prompt vesnuedlinnudd

d. SAMISNADUNILADST

304
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20. ﬁﬁuvﬂa@ﬁmﬂﬁ%midéa%@mﬂa (Critical Attitude Towards Information): "Echo
Chamber' lufodsnueoulaufieyls?
a. vesdmiulszyuoaulauiifidsasneu
b. amwﬁﬂumamﬁum%agaLLagmmﬁmLﬁuﬁmqﬁ’waammaq egndanseslag
Janasvi
c. Wsunsuitlunsieduidesasneulunsuiinges
d. msfiveyansyargluessmniduniloudesaseu
21. AN URITA (Digital Competence): yelafearuuanadian ”zyizmw
"sgau”a (Data)" hag "arsauwme (Information)"?
a. lusiveunnmety wudlaunusula
b. Data AovaLfiva3shuiisslamunisussanana, Information Ae Data figniunda
sufuuavinulniienamne
c. Data aglunesiiaimes, Information ogluviisde

d. Data tusiav, Information LudI8nws

naudl 4 Tunudavinyezauduuniigg (Righteousness) wazn133viufavia (Digital Savvy)

nmslyszuunsdauvaLivaselygyiussivgninisine
Awas TUsanansnuAniutosmun g unsaluwnazee
MinweAuEuNTg] (Righteousness)

1. ANURSarANTRdnegaTe (Truthfulness & Integrity): @aunisad - muly Al agu

UnAY wag Al lpasisgenunauysauuiue nualsveenslsiasienianig
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ANNATWATAUTOANLFITN (Truthfulness & Integrity): @n1un1Tad - Al Tnveyaasud

A wsnumundiuasasyutesidAyly mulsUiuusweyatueendlsiieotauenin
ANYIOU?

9
Y
l

3. ANNSURAEUNISR3e5531 (Ethical Responsibility): @ un1sa - Al as2adeuInlon

"919+0u Deepfake" uniliennsafivenfuesnm Nuawinaeels?

4. ANUTUHAYOUNNNTSE533Y (Ethical Responsibility): @0 1un1sad - Litourasnnly Al

asvnvasuiieataunauIy nuayinAkushunieueesls?

5. mM3Uszludainine (Critical Evaluation): anunsad - Al lnveyaann 2 uvasiidaues
[y a 13 s ' a !
fu (UnAIANIMNT vs. Lulene) nuavdsaiiveynals?

6. MIUsEEUATININY (Critical Evaluation): aa1unisal - Al lndinauvigmilouss

alvayuyuuemnInIsiiaseensinny musviheedlsievnveyaiidunansnniw?
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7. MIAuEsNANA (Promotion of Good): AAMUNITAL - MNULALYTIUABNFUAINNG NS

szutungulaunseunsy nuaglyssuu Al Wiedeasiugfd 4 auals?

[ '
s =

8. MIANEIUALUA (Promotion of Good): #AIUNTTA - LTTOUTBIAMLYITVBYATIHAR Y

Anulain MulzEuauunaunndiawn lveyalagluvihaieanuduiusesnsls?

9. 1MIFMYUIL (Community Standards): @a1un1sel - lurlesu yuansuiuniagide

nguosyuwy MustlunIeseniluwnasvasutiudnnisaniunisaeandls?

10. 1R5§IUYUYU (Community Standards): @aunsal - muduyauanauuasiiaudnaes

AumMAstaiesiuaensmion NuazwINInn1seedls?

o

WiNweN1539URINA (Digital Savvy)
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11. ANEINNTaAUAIYA (Digital Competence): anun1sas - nulasulwanuluguuuui

lunelannnou (pages) mMuazinsnsaumlusunsuiiiodalnatusenals?

12. NsaserinfemuLdsaneaulau (Awareness of Online Risks): @1uN158d - 840

91989970 Al thnuludaiulsniiveveyaaius (Sarw) muasvieesls?

13. mstiaundlun1sBeusnasntin (Engagement in Lifelong Learing): @n1un15ed -
szuu Al imulyesiinisduinanestulmamsenilinesndugeudu uaeiisnsiseus
Maesivutiueensls?

14. anuanansalunmsimsaninmnaenalia (Ability to Navigate Digital
Environments): @014UA1504 - MUMASIUIZUU Al VNI gusou U

A slvaunand "Tuinua" lese1els nludiauuzii?

15. firuARInINwInsameveya (Critical Attitude Towards Information): #a1un15el -
JPUU Al A533a0UY A (nseiulana) 1nudetie 90% wavy B (Tadulanm)

YD 85% MuazUseiiiuaendls?
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16. MsflausidluyuyuAavia (Participation in Digital Communities): #211N158 - N1
¥ ! o0 [ a ! ' a s
MBINITLUITUNANITATITAD VB399 Al adlungy Facebook Muazileulnens

galslvunaulanaziinnisaunui?

17. AU5T03¥MI95U (Intergenerational Collaboration): @#01UA138Y - NUAZETUEIN

WlvglunsouasiwilafUszlorurasszuy Al asvdeuvaiinasesnlsimeilaney?

18. vinwzn1sunUayu (Problem-Solving Skills): @n1uNITaL - MIUNDINITIY Al BIYINGUNU

Tasen1sngu uanaansdinaudugusssu muasinesdlsneluieundamil?

[y

Wdevevaunsyaniduoeags
nnanueuesznneuwuuUssdusudulsylevuesidimeuided

WIGYIAN NUYIUY

E-mail: s6602052910020@email.kmutnb.ac.th
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unagugnAas (Prompt) dusussuunsivdaudamanseldygyiussivgnig

ANSAN®E

£
o

AMAuasdmiu Al: WintheduairsszuunsaaeudeifiaaTednluiffioonuuuaiiie
tndnw Tngszuuildioshanusutusswing widudmsudldon uas "seuulsvanang
vt MidousetulyyszAviues Google (Gemini) LedlnTgianugnieueidoya
lagUsauld Gemini Al i LTUN1505I980UT DL 99T INTUNE NNITTYING NATUTIY
NILUILNS 6 ¥82U0aNLATE NFoUNINTINABUAINGNFDIVDIUMETINNBE TN
1. MsMnUAUNUINLaLA15AI (Role and Mission)

Md: "nufefnsnaeudeifiaaiseiuliTeauay (expert fact-checker) M3Aaves
Amfonsnsadeudienadrielulosiazden Insdummdngiuanuvastoyatiundede
nazduileeusy”

[ [

nnUsvanA: MvuaunuImeed Al ianusurateulunsiiesiginazdnainuainugfay

o

URIERIGHS
2. AdmdnlunITInTIziLasAnau (CRITICAL INSTRUCTION & Verification Logic)

A1suAndages (Claim Decomposition - [s2axit 3]): "duusn Tudsdonanaraman
oonidudetes 9 ieninsansiaaeumugnaosls”

nseindudioges (Sub-claim Verdict - [sgagil 51): "dmduusazdodon Tidmund
ARAUI 'True' 1138 'False' winulvilvsnaysenavatanss v’

nN3fnaulaesIx (Overall Verdict Rule - [sveed 5/6])
"mndetosienuaiiu True' dndulnosudend True”
"difyegnade: mndenanienandniidinil True' uay 'False' wamiu (W gndedludiunils
waRaludndrunils) Mdndulaesiy deudy Partially True' Adady False' avasiuls
dmsunsdliitenanidrsfianansludumdnitommaity:
3. TONIMUAYBINANFIURALN1TNTIVAOUAULDY (EVIDENCE REQUIREMENTS & Self-
Verification - [szeedi 4])

formunndng1u (Mandatory Output Fields): dmsumdngiuusazguiiny dos
Toya 3 d:

source_url: "URL gavine Miduansnsniy uazannsaiiidsldlaense

source_title: "Sevdpatadumsnisveminiv’

text: "IoANUDNBIAYATITIALITOIINUNAINNULS)"
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139 T19a0u8DUNAY (Self-Verification Loop): "ndaninwudayaaiudiu amdos
AfuNIIRTIvERUAUeY: BuduItenueneds (text) doga3suuminivves source url
uay URL fosthlugilomiifideanudulaense’

\Woulvunasing (PENALTY CLAUSE): "nnsnaundudisauds URL aelu (19
vertexaisearch.cloud.google.com) afieinfunsliufiinuds aadesnuazszy URL
Umevnsgainewity’

A1d 981599 (SOURCE FALLBACK): "mnaailaia1u1sant source url uaz
source title figndasuanidnfidldaidld nisndumagnadiud Tidea source url i null
vi30an3933 uazsy sourcetitle HumMaBuUMNNATII (Wu WamsAuvdunly)”

4. JULUUNITABUNAULATNITAIUANNIY (RESPONSE FORMAT & FINAL LANGUAGE
REQUIREMENT - [5281£71 6)

5ULUY JSON (Constrained Generation): "fmausanas fias ogluguuuy JSON #
Wuam nglifidennumde Markdown Buq iy’

Tn53a$19A8 JSON (Mandatory Keys): fosfiAgnuiiinnunagrsnsudu: overall verdict,
overall _confidence, overall_summary, sub_claim_analysis, supporting evidence,
contradicting evidence

n1sTeRUNIE (Final Language Check): "famauitanualy JSON (1du
overall_summary, reasoning, sub_claim, source_title mnldmdsdses) fog gm%smasm
wnssasalunwildnidmanedifinun (g 'th’ dmsunwlng) Fudidesniiy’
ANADINITAUTIATUNY119U (Functional Requirements)
drudt 1 wihvdudwiudldnu (User Interface):

e sdmulvEly "nstonudidesnisnsiaaoy’

fiszuvaauniw (ne/s3ngw)

Yy "n3r9aeUdeLnaese’, "a1ateya" way MenANISIATITA"

wanssadndidu "Adadn’ (339, Wi, 93su1ed) wien "azuuumudesiu’ uas
"unaguan Al"

LARIIENS "MAngIuaTUaLY was "méngruldude wiendsinuuazszduniy
Undede

Tomnuudnssulvigld Tiveyameduunngguassviniuaava’

S¥UUUIEUIaNa (Backend Logic):

au1509593UlaSRl iR lE R lnevisedangy
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d9n15l Al Aundayaanniuiuy Real-time waghenimsigidaniusendy

dugoy 9

52UV "n519d@UAMUUITRDYeMAIIN" IneisutuTedeivlsandedale

v o

aAul Al meunduiamzlugluuudoyanissuudnla JSON) wazdauduniw

Wienfung lday
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ANANUIN A

HaIATZYANERRvaIAMANLATR N TETuN153de uazdnustadauls
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HUUUTZLIUAMULT B4R TIVDILUUADUATUIN DU T UAINNIANNZANYDILUUTIABITEUY

17 < a a 4 =
n5298aUYaNANTI YU 1UTERYENINISANY

AN A-1 AIAULTIBRTITL LDV TDILUUAD U ILNDU TSN UA UL ZELUDILUUT18 D9

FEUURTIRERUTaaTs Iy UsERvgnIenIsAne

rdmansznulaensataaLiugly
TuRBUgATNY MILUnaUayailoudes
(Biased) 9IS UUaLmaInILAnY

(Thorne et al., n.d.)

AZIUUAINY
a <
ARLAUYDY wla
v v o 4 a
49 Fomauunazinuginisuseiiiu o 4 | 99 | l0C
RLIETEY W AURNY
2134
WUUSIA0958UUATIEDUTOLNTTS
1
Uyauseavg Usenausme
MaAivTIusIndeys (Data Collection)
Juduneufinnviun 99uALazAIN
anNuanY (Scope and Diversity) U84
ToyaNdITUU AMNINUBITBYARAY (W
1.1 | ANUUIRONDUDILNEIUT, ANTIUFITY) 101]1 5 | 1.00 | @onnded
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AZLULAIY
a <
AALTRUYDY wla
v o 4 a
Jomauunazinueinsuseiiiu y o 4 | 93| 10C
REIBIYIRY W AURNY
1123|145
nMsUszInaNaa19mln (Preprocessing)
vimthdu fnsesdganasuniu (Noise
Filter) Yayaa1ntanade (wu ladeaiiie)
@ U o at a Y a
Wwalumemauas, 813, LazlaRnnainlu
NI TURDUUTIEAYDEN9ERBNT3 1{1[1[1|1| 5 |1.00| d@onrass

i duannsgiu’ (Standardize) wielv
luwna Machine Learning @unsainlauag
Usginanalaeeniliuse@nsnin (Guo et

al, n.d.-b)

N15919293ULAaN (Claim Detection)
Fudumeu msdanses (Triage) gy
fign szuulsianansansaaeuynuselonly
dumesidinle audAAonIsLanLeY
senin dowtensafingraaeuls (Verifiable [ 11| 1[1/0] 4 |080| donndes
Factual Claims) fuauAnLAY
(Opinions), A8 (Questions), #3915
Feund (Satire) loognausiugi (Hassan et

al., 2017)
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AZLUUAIY
a <
AMLAUYDY wla
£74 [ 4 a
JaAauwazngin1suseiu v 4 | 5794 | 10C
NLYEIYEY N1 ANNUNY
112/3|4]|5

< (% q
ﬂ?iLﬂ'Uﬁ']‘Ui'JllViﬁﬂg']u (Ewdence
Retrieval)

SLUUNTINADUTBLTIAT 809 Aoeo19Dle

De

A W

(Referential) tpsanTunoutinwilaves
NSAUMN "MangWauaRL” vi3e "Mang Iy 3
A X ’ s . . 1(171(1{1 5 |]1.00| d#onmand
TAEN" AUTINIgReMIAUNITaLa
1ABUR4 (Relevant), Lan1ga12a
(Specific) wag U (Authoritative)

PNUVEITBNATUIANTANT (WU 13U) (Guu

et al., 2020)

N13M7I9aeU (Verification)

Huduneu n1sdadu Uudgment) i
a1l (Claim) uagnangu (Evidence) 1
Usgilluanuduniusiu (Wu "aduayu’,

"Pouds’, "Toyaluifiena") AnuutiugIves 3
p 11111 )1) 5 |1.00| #onnaog

[
v Av LY Y

SunouiinefTTandnussassuy Ay

luwna Natural Language Inference (NLI)
%39 Textual Entailment (TE) gﬂﬁmﬂ%
981909199274 (Devlin et al,, n.d.; Zhou

et al., n.d.)
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AZLUUAIY
a <
AMLAUYDY wla
£74 [ 4 a
JaAauwazngin1suseiu v 4 | 5794 | 10C
NLYEIYEY N1 ANNUNY
112/3|4]|5

winna (Reasoning)
drutliienanusenaunasie anulusala
(Transparency) tay ANNUILEBHS (Trust)
Tifuszuu (@niSeni1 Explainable Al #30 3
M/ 1{111(1/0 a 0.80 | d@onAaDy
XAl N15UBNLAIN "Wia" wuliiieane
s¥UUAeIanNnsaasutelein "vinly' Tne

9199991n18Ng1U (Camburu et al., 2018;

Wei et al,, n.d.)

mafivTusindeya (Data Collection)

Usznaunie

miisqué\‘iﬁ'm (Source Identification),
miﬁué’u%’aga (Information Retrieval)
miisql,mé\‘iﬁ'm (Source Identification)
ADNITATNAUA VOULIAVDIAIILATY
(Ground Truth Corpus) fissuuagldignads .
. n st 171117111 5 |1.00| #onAmaal
(Wu Wikipedia, §1utayav139iuiens)
drumsududeya (R) lutumeud Aens
AadayafuduInan (WY 913593n

Twitter) 1oL 1u19579d0U (Popat et al.,

2018)
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AZLUUAIY
a <
o ‘ _ AMLAUYDY wla
JaAauwazngin1suseiu v 4 | 5794 | 10C
NLYEIYEY N1 ANNUNY
112/3|4]|5

nslean@etoya (Data Acquisition), N15A
Joyaaniiules (Web Scraping), N3
doanssyminauvasteya (AP)

[ 1 a wa a

Wuau Uuan1snieaernTsy
(Engineering Operations) N1A98A213
\efies (Robustness) LAZENITOVLIBIUIN
18 (Scalability) s¥uusiosanunsasuiionu

XN — 101]1]1[1] 5 |1.00| denmass
Tassasredvlednldsunlas, N1saInaAnIS

14ila (Rate Limiting) u94 API, Wazdioyad
f5Uuuuvainvian Mg Common
Crand Fadulasensiiudoyaiveua
Tnguuuidn Wisliiniseanunsadngs

Joyaulalnelifesasn Scraper va4

AULDY

nnsassyateya (Data Set Creation)
W@ (Blueprint) dusunisilnias
Usziliulina Anunmnefenisasnayn
Yoyail "auga’ (Balanced) litowdsawaz [1[1[1|1|0| 4 |080| denndes
ﬁﬂmm‘waﬁﬂ (High-quality annotations) R
ﬂﬂﬁ@ﬂ%ﬁgﬁ‘m"m&y (Human annotators)

(Thorne et al., n.d.; W. Y. Wang, n.d.)
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AZLUUAIY
a =1
AMLAUYDY wla
£74 [ 4 a
JaAauwazngin1suseiu v 4 | 5794 | 10C
NLYEIYEY N1 ANNUNY
112/3|4]|5

nMsUszInaNaa19mln (Preprocessing)

N39RTELIUBUTEAIM (Text Cleansing),
nsiruAgULUUnIBNgNA (Regular
Expressions)

Tu NLP foinduneuiifuinmsgu
(Standard practice) upANUGULTDUIY 3
of 1{171]1(1| 5 |100| @onmand
winTuludayaviatsniwl (Multilingual)
W3atayaRIEN 1 (Domain-specific)
ioudn "FounasuniusERuRY” (Surface-
level Noise) 1 HTML tags, URL, 38

dnvseiay Nhiladianurnedadion

nmsfntemduniedes
(Tokenization), N15Usgua0a
AMW535UYA (Natural Language
Processing)

Tokenization Aonsutadearalidy 111 1]1| 5 |1.00| denndes
wiheilunadilald (Wu f wie diwves

A1) N5+aBN1Y Tokenizer (Wu BPE,

WordPiece) fiNaagn9unsaussansnin

'
o a

w94l3LAa Deep Learning Ingtanziumd
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AZLUUAIY
a <
AMLAUYDY wla
£74 [ 4 a
JaAauwazngin1suseiu v 4 | 5794 | 10C
NLYEIYEY N1 ANNUNY
112/3|4]|5

yieglunauunsu (Out-of-Vocabulary

words) (Devlin et al., n.d.)

nsvhlindunnnsgiu (Normalization)
Hussruszneuiiiean AnunUsUsIuves
Yoya (Data Variance) laidn{u wu ms
wlammnegrnlusifiurian (Lowercasing), |1 | 1| 1]1[1[ 5 |1.00| donndes
MsdanIstumisiaumneReafiuLe
AxnAR9N (1 "Covid-19" vs

'COVID19") ielilunadindudadvaiu

N1575399ULAaY (Claim Detection)

Usznaunie

N552Y#InU (Claim Identification), N3
whdgmuuulafiuumiswsengunni
Talaunesi (Heuristic Approaches)
N33z YMALLAALADNIST "ana" (Extract) Y
! 11117111 5 |1.00| @onAmaal
Usgleavsondandudeiaaseonanain
Weme1Ind (WL UNAMLUN7)

Heuristics (& Useloanilsaia, Uselea?

9n9dsdayana/anui) UWITEuGUN
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AZLUUAIY
a =1
AMLAUYDY wla
£74 [ 4 a
JaAauwazngin1suseiu v 4 | 5794 | 10C
NLYEIYEY N1 ANNUNY
112/3|4]|5

590157 waslAuudugin (Levy et al,

2014)

N15UsEHINANUANATIUNITATINEOU
(Check-Worthiness Assessment), 113
Sﬂuiﬁuaqm?aﬂ (Machine Learning), N3
[58U31T9an (Deep Learning)
ffensenseauannde 4.1 Tnglidfieun
szydn "ueay usszydn "msesiadey [ 111 11| 4 | 080 | donnaed
nseld’ (Check-worthy) Tuina ML/Deep
Learning (Wu BERT-based classifiers)
ansnBouidnuasiidudeuvoaauiiin

[ |

Wudnvasy wsetludfseasnsa

]

(Hassan et al., 2017)

ASLAUTIVTINANGIY (Evidence

Retrieval) Usgnausie
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AZLUUAIY
a <
AMLAUYDY wla

£74 [ 4 a

JaAauwazngin1suseiu v 4 | 5794 | 10C
NLYEIYEY N1 ANNUNY
112/3|4]|5

miauﬁusﬁjaga (Information Search),
SunoudsamsunsAum (Search
Algorithms), msﬁuﬁu%@ﬂga (Information
Retrieval)

Tudumeui] IR mnedsns "‘umetnmse
99" (Targeted Search) Wlevnndng1u 3
: , 171111111 5 |1.00| @#onAmaal
dmsu eaufisey’ (flouiu 2.1 Milunns
utoyanu) Usednsnmues Search
Algorithms (111 BM25, TF-IDF %38 Dense

'
v A

Retrieval) 997 Recall (A1u@1u15atuNS
AUMLENANSTILNEITR99MLR) (Thorne et

al, n.d.)

n1ssdenvang U (Evidence Selection),
N3 @RS (Knowledge Graph),
AT efirmaseminstudau
oA (Textual Entailment)
winldionansnsuauan Recallgo) | 1| 1| 1| 1] 1] 5 |1.00| donncios
Fumouilionts "Faden™ (Selection)
Wellsvdnguiionzianzasiian
(Precision )

Knowledge Graphs (KGs): SUszleil
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AZLUUAIY
a =1
o ‘ _ AMLAUYDY wla
JaAauwazngin1suseiu v 4 | 5794 | 10C
NLYEIYEY N1 ANNUNY
112/3|4]|5

dmsunsnradeusnaniiiunnuduius
BalAseasng (wu A Ju CEO ves B™)
Textual Entailment (NLJ): [iiloUsziiutn
"seloandngiu fnutiy Seaduriug
Banssne (atuayw/Inaunds) fiu "eau

y5aly (Hanselowski et al,, n.d.)"

n15M579@aU (Verification) Us¢naunie

N15UTELIUAMA39 (Truthfulness
Assessment), NM3IIVIAHARNNATINE
(Logic-Based Reasoning)
N5UTELILANATIFONARNTATINY
(Supported, Refuted, Not Enough Info)
nslivaraiBanssng (Logic-Based) gl [ 1| 1|11 1) 5 |1.00 donniod
ﬁu%’aagaﬁﬁimqa%w (Structured data)
V30 KGs F9a131500T19d0UAINLADNAGDT
(Consistency) vasdariaasals 1Wuuwuinia

7l Neuro-Symbolic Al We8UNEIUNNT

Syuiiadn (Neural) Whunsldmawads
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ASLUUAITA

a <
ANLAUVD wla

£74 [ 4 a
YIADIULAZNUNNITUTZLAY 4 4 | 5790 | 10C
bYYIVIRY N A2IUNRUNY

eXe

T
Y

A55n% (Symbolic) ielilaszuuiina
wiiugmarasSuela (Manhaeve et al,

n.d.)

N33nUseLan (Classification), N1537LuN
UszinvlagnisiBeuivedindas (Machine
Learning Classification)

n1sdaUseLam Aawumailisuanudey
geanludagiu neldluna (Wu BERT, 1|1]1]|1|1] 5 |1.00]| @ennaed
ROBERTa) tdu "sduunusziam’
(Classifier) 715U "waal" uay "ndng 1’ (u
dunm uavdseanthemiu (Label)

(Soleimani et al., 2020)

WaNa (Reasoning) Usgnausig

m‘ia%ﬁﬂmqwa (Justification Generation),
NNTASNNWI555UA (Natural Language
Generation (NLG v
( ) 111111111 5 1.00 | donmany
nsaseilldumlaves Explainable Al

(XAl lunsnsiadeuderianse seuull

WELARRAY LATIADY "WeUAIDSUNe"
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drulsznaunigluvesluega Transformer)
HAuEn ”tyasmﬁﬂu%’jumauﬁ WS

aans0 %" (Highlight) Tl Tuea
yiewanla™ fudnlelu "vdngiu™ e
MINTAREU "Aan"" 5u€1 (Uddin Rony et

al., 2020)"

AZLUUAINY
a <
AALAUYDY wla
v ¥ [ '3 a
0! JaAnaunazinaeinIsussiiuy Y o 4 |39 10C
RLIETIEY W AUNUTY
21345
(Generate a justification) ﬁmwwéémﬁﬂfﬂ
19 Tnedunsieniannuang uing
n15aeansiugly (User Communication),
nsaulanIzUsaUYoIATIUNIVINTY
(Attention Mechanisms)
"nsAeansiukliPeM T auaNAI NS LAY
wiwaluguwuun Wiladeuazinwens
(Interpretable and Trustworthy)
7.2 | Attention Mechanisms: @adu 1/1[1|1] 5 |1.00]| donnass

nsvdautaLivaslanuseivalsauniuaonna

INA1519 A-1 NUI AT I TUNITUTEH UANUINLIZENVDILUUT 18095 U

[y

<9

aavpunaIiNsUTElluiUingUszasn

anusahlUldUszdiuaumzanveswuuassuun e uteLnaas sy ussivgle
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HUUU T UAMUN 89ATIVDIUUAB U B U TELT UUTEANTATNUBITIUUATIVEDU

17 < a a 4 =1
Jamnaazelya1Uszaugn1enIsAne

A1519 A-2 AIANNULTIEIRTLTALDMVDILU VD UDLIN B UTZIHUUILAVEANUB T8 U

nsaaeuveWsi g Uszivgnenisiine

AZBUUAIUANLIIY
} 724 } 24 [ ' a yq‘ ‘:l LLlja
d8 |  Yemianuwarnagin1sUsELIY VNPWEIVIWY N | 5q9; | 1OC
ANUNUNY
112(3|4)|5
1 | msUszliumnyanunsalunislyeu (Usability Evaluation)
JUABUNSITIUSEUY (N5TBU
1.1 | ey > myeswn>msgua)dl | 1| 1|1 [ 1] 1| 5 |1.00]| aenndes
ANUTARL lldudau
NSUARHATIG (FAdnaw, unasy,
1.2 | wang) dnsdeanedilussidou | 1 [ 1 [ 1| 1| 1| 5 |100| @#enndes
LALDIUIY
seuulnesINLaUUsTAUNISINTS 1Y 3
1.3 ' P 111 1 1 1 5 1.00 | donmand
unanela
2 | Used@nsn1nuadszuu (System Performance & Effectiveness)
SEUUEUNTOAUMINANG Y
(Supporting/Contradicting )
2.1 . ottt 1] 5 |100| demmdes
Evidence) MILNgAUBINUAINATIBNY
9
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AZWUUAIUANLIIY
} 724 } 24 [ ' ﬂld' q‘ LLlja
d9 |  Yamanuwarnagin1sUsELiu VNPWEIVWY N | 5q9; | 1OC
ANUNUY
1123|145
PRI IR HITGION PR
2.2 | gneeazluyselenisionns 111 [1[1] 4 |080| aenndss
Anaula
ASHLARNING "YDLAAINUN" baY
2.3 | "aan" lUdsduaturiesiuaIu 1111 1]1]1] 5 |100| aonnand
Tsslaveasyuu
15U AUTEAUAINUITIDD VD
2.4 | uuaai (Credibility) HiAa 11111 5 1.00 | @onAdes
AUYIREUNE
3 | MI9TINEU MSIAMRNG wazn1saTUNe
AFnaulaesy (Overall Verdict) 3
3.1 o N 111 1 1 1 5 1.00 | donmand
seuulvtiudianugnaeuaziug)
unasy (Al Summary) @13158
3.2 | eSUeeNarasnIsAnaulaeL 1111 1] 5 |100| @enndeq
ASTTULATTALIL
AAIIZMT9AN (Detailed
Analysis) @NU130LENLYTLRE 3
3.3 111 1 1 1 5 1.00 | donmang

UseLlud g agUpIAINa1I8191

Fudauldogvaumnauna
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<

AZLUUAIUAALIAY

v o uwua
d9 |  demanunazinaeinisuseiiu VNPWEIVWY N | 5q9; | 1OC
AURUTE

1123|145

ATLUUAUBRIU (Confidence
3.4 | Score) Nhdnanalinnud@annanenu | 1| 1 | 1| 1] 1 5 |1.00| @onnand

ANUFULDULAT NG IUNNY

4 | msuszliunmsiukazdnaninlunisunluly (Overall Assessment)

TRAg5IUWAD VURDITE UL
4.1 | Uszansnnluniseiensiadau 101 |1]1]1] 5 |100]| @onmdas

Jolnaasadosdu

IS

MuAnIszuviisdnan nlunisiu
4.2 | wwIoslanensAnw L NedwEsunIs | 1] 1 [ 1| 1 ] 1 5 |1.00| @onnand

Feusveatindiny

1NA1519 A-2 WU UNNUIUIE UL ANS N NTTEAUAINUADAAADIVDILNNNIT

(%
6§

Ussiluduingussasdviaonun anmnsainildlunisiiuteyasnngusiesnale

q
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wuuUssiiuanuiisnsevasiuudauanaiaUssliuduaniigy (Righteousness) arnnisldszuunsidaudeiaaselygyiuszivgnia

=
NT1IANYN

M3 A-3 AAUTIssRsaBalevvesuvasunieYsudNTg] (Righteousness) 9nnsldszuunsvdoudeinaasateygyussAvgnig

N3N
o AZHULIAUAALIY
” — A5 UNBLLAY v, . a v 4 a4 uua
) ) 7R YaAIULAZINUNNTUTEEY VBUTBIVIY N1 | 59U | 10C
LaNEN391989 AUNNNY
112|3|4|5
RL.1 | Usgillupnug | ¥anms: 10A8g (K) velamamfienuves "myaeniiey
Tudid WugAeIfu 1353500334 (Plagiarism)" luusunues
ATHITGY | A3EsTIUNsIvns | M3ty Al lagnaasign?
ANUTRRRY | 81984 (Yeo, 2023) a. N3lY Al evvayaLieyin
GRRLY mnaufgnmes: (b) 189U
(Truthfulness b. M3finaenverun Alasiuld | 1 [ 10|10 | 3 |060| @onnaed
& Integrity) Talusuresnueslaglue1eds

c. M5 Al asageuhennsasluau
ey
d. nMsaguiiiennann Al waudiun

Seusedndurnevainuies




o ATHLUA N AR
v — ANBEUNBLAZ v, ‘ - v 4 uda
v ) . . YOANAINLAINUNNTUTY VBWTYIVIY N1 | 59U | 10C
LaNE1581484 AUNUY
112|3/4]5
RL.2 | Yswilluaug | wanms: in (K) nsnsgyinlaludoandunis
Tugif ANNaEsatums - | Uavleuveya (Misrepresentation)?
ANNITIMAY | LenueETEamslYy | a. nisidenluaniyveiadnn Al i
ANUTRARNY | lASedeRuNgNeeY | ATUAYUAIINANYDINLEY
4930 fun1slalumaiiie b. N15819NveATUVRY Al DAY v
v ; s 0O |1]1]1|0] 3 |060| cennaes
(Truthfulness | 81984 (Fallis, 2015) | ®wlAYBIAULBININLA
& Integrity) mnaufgnAes: (d) C. MIAANBUALRBUNTBVDINNAN Al
WARSNTUNAANS
d. msly Al iensIvaeuwazunly
ANNYNABIUDIVRLATINULD I BY
RL3 | Uswidlwvinwe | wanns: davinwenas | aanunisas: nuly Al aguunanny
Tudi Ussanalamdneny | was Al laasnseenuiiauysauuy
ANNIsey | Fenstluannunisal | Juan mumsieenslsiasiend 1 [1]1]0] 0| 3 |060]| @onna0s
ANUTRERY | 91889 (SBA) ANUTONTINGN?
GRR (Nesterova, 2021) NAUNNNTINAZ UL
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AZLUUAIUAALY
v ANBSUNBLAL v p - ; wia
o 4 v YDANIULATLNUNNTUTEEU VO 1 | 59U | 1OC
LONE1TD19BY AUV
112|3|4|5
(Truthfulness « 2 Azuuy: maudarlvvaeutiy us
& Integrity) nosFYRETAtILT "autiarty
Tne AI" uagmaieBeunasayaIAa
7l Al lwagunuglunae
+ 1 AZULL: MEUIAZvERY TN
GeuBsslnududnuesmuies
LLazgwﬁaLméq%azgaLau
- 0 Azuuy: mauNazAnaeniUly
Tnenss vdelnAmeuiluienves
RLA | Ussdiudtnue | vidnnms: Savinuede | (S) anumani: Al lnveyaasuiigh u
Tudid snlumsasnsay nuwuuaziayusieiid e/l
ATIATINGY | ANYIIBIDNA vzl fulsoyatuosala
Audedng | (Integrity of iAo Wilasysal? o[1|1|1|0| 3 |060| avnnas
GRE information) naunnsTuazLL;
(Truthfulness | (Schmidt, 2017) * 2 Az mauﬁwz?’mgu%aagaiu
& Integrity) yusesfivameluanuvaseyady
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pd)
3)

ANDSUNBLLAY

LNEISD19949

YDAINNULAZINAUNNTITUIZLEUY

AZHUUAIUAALIAY

VBILILIYRY 9

1

2

3

q

5

IRV

10C

wua

AIUNUTY

fidefiola westhuimuansauiu
dielveyansUmLANY Tl

+ 1 AZIUY: ABUILTIUMNEWR
fffulveyad Al aguandila
AsUIY MieuanaElUmMUeYa
Wi luszyisidaiau

+ 0 Azuuy: sauIrlyreyatullioy
Tnelaunly siFelndnoudila

LNEYIVDY

R1.5

AMUATILAY
audedng
GRE
(Truthfulness

& Integrity)

NANNIT: INNAUARAD
ANUFIAYUDINTT
DNBIUMAIEYAUTY

n¥ (Rinker, 2014)

(A) "N MLATARLNUNA VBN UALT
Al il fanudrfminunis

¥ a o " ' =4 % =l
97199960 Al 188" v uuneiedla?
UM IRAZUUUAL:

5 = WuUsedn / Wiumeeenads

4 = UpBASY / 1ume

3 = U9Ass / Yunang

0.60

GRIZGKEN
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AZLUUAUAALITL
v AND3UNYLAL ’ ‘ v 4 . wla
o 4 v YDANIULATLNUNNTUTEEU VO 1 | 59U | 1OC
LONE1T91984 AURUNY
112(3(4]5
2 = wue ass / laiume
1 = laneias / liiumesgnads
RL6 | AmaTway | vdnms: Sawnedne | (A) "eulusdlalunisssynala
audedng avilusdla vasnuiilasurusendenn A
GREL) (Transparency) s | iiudssndy’ mudunedede?
(Truthfulness Lﬂuﬂmhmﬁﬂmaﬂ naumnsvazuuudil
& Integrity) Aufenss (Bertram | 5 = Juusesn / Wiumeesnads t {111 1] 5 |100]| aennaes
Gallant, 2017) 4 = ueenss / Wuae
3 = YRS / Uunans
2 = wue ade 2 latume
1 = lawneias / ludiumeegnads
RL7 | mrwiufiasey | wdnnis: Yanwg (K) "sanseyuideay’ Addniianyed
Measesssn | Arualaiieatu mam%ﬁaa&aﬁé’alﬁiﬁmsaaaau WY
(Ethical NANITZNUNNAIAL N Al LLay’J Aoagls? 1111110} 0] 3 ]0.60 aaﬂﬂgaﬂ
Responsibility) | (Social Impact) ¥84 | a. nlmdenanaiuin

vaya (Lazer et al,
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o AZIULAUAALY
v — ANBEUNBLAZ v, ‘ - v 4 uda
Vo 3 _ YBAINULAZNUNNITUTEHAY VBWTYIVIY N1 | 59U | 10C
LONHIT198 ALY
112345
2018) b. 91983519AUL Y LaRALASAIIN
Aneunignaes: (b) | Tauesludsnu
c. onavinlmieululudeaiiviely
wala
d. ity lygluuweie
R1.8 | ANUUlAvey | nannis: InANug (K) velpPenanasesssund1fyigalu
V9935990 | LReniuatesIy n1sly Al asadeuveyalNeINuYAAa
(Ethical anFauAMAeIYeY | Bu?
Responsibility) | fuanuiduaiuds a. anusslunslanadans
(Zimmer, 2008) b. MstsnanaduaIuiues 1{1]1]1]-1] 3 |060]| @onnass

Mmauignaes: (b)

PANLALINITAT AN RYATS
c. M3lavayafianzdnuaziduaiuds
ian

d. mslyveyaiiiawovurlunsiabies
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o AZHULIAUAALIY
v — ANBEUNBLAZ v, ‘ - v 4 uda
V0 e v YaAIMULAZINUNNITUTHIEY VOLBEIvIY N | 59U | 10C
LaNE1591489 AU
112|3/4]5
RLO | musuliavey | nannis: dvinwens | (S) anunisas Al Asadeuinledn
NNDIYETTU | AIUANDAREIUAY "91910u Deepfake" uptiloviimssfiv
(Ethical (Bias Control) uaz | eARveIRm NuILinae1als?
Responsibility) | n1sAnaulais LAANNITINAZ UL
9385531 (Stanovich, |+ 2 Azuuw: AOUILLULYS wAzIY
1997) ngansfnaulalinew a1ntuy
WY UFAUAUVOYALNIFNN v
O|1(1{110| 3 |0.60| #2APaDY

wiasufidunansiioundedodu
Wedudu
- 1 pzuuy: neunaglinys ualila
syyNIEAITuMIATIRae ULILAN
. 0 AZUUL: AEUNAEUTIIATeTA Tag
onvavlariieunselufiniy wioln

ARMDUN LNV
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AZUULANNAALTL
v AND3UNYLAL ’ ‘ v 4 : wla
o 4 v YDANIULATLNUNNTUTEEU VO 1 | 59U | 1OC
LONE1D19D9 AURNY
112|345
R110 | mnufuiinvey | wdnms: Savinuznis | (S) anunisas Lﬁaumaa@mﬁAl
N9R3EsTI | Aeansiiendussy a%umjnﬂaauLﬁ'ammawﬂamu Ny
(Ethical (Ethical alwiuuzthunifioussnsls?
Responsibility) | Communication) namnslveziuL:
(Lindqvist, 2016) - 2 AviLY: AEUINAEdRnTiuLiay
\unsanus esuiedmwanseny
\Beauiionaiintulaugazyinite tl1]1]1] 1] 5 |100]| aonnass
Paayn waguuzthlyoulnanty
- 1 AZLUL: PEUMIzUBNMEULY
pavir wllneSuieimmranie
wuztuAMeua LY
- 0 AzLLL: PEURznRe luvh
azls vizelusmeuiilufioives
RL11 | Anudufiameu | vidnms: Saviuad | (A) "wleew Al fienusufiaseune
V9R3EsTI | WRenfuanusuinveu maé’wéﬁﬁmmﬂmiﬁﬁagaﬁ Al 0o|1lo|1]1]| 3 |060| aonnaes

auymAa (Personal
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o AZUULANNAALTL
v — ANBEUNBLAZ v, ‘ - v 4 uda
D) ) _ YaAnULaZINUNNISUTZIAU VBWTYIVIY N1 | 59U | 10C
LONE1D19D9 AURNY
112|345
(Ethical Accountability) UszananalUHeuns” muiunae
Responsibility) | (Matthias, 2004) Wiealn?
LANNTT IRASLUUAST:
5 = uUsedn / Wiueieeeeds
4 = UpgASY / Wiumae
3 = Y9ATe / U1unad
2 = Uu9 A3 / taiiueng
1 = lumeae / luiiunieeesds
R1.12 | AuSURAYey | anns: 1n5eeU (A) "AUAIHDINANTENUNDKDULALD
NM93E555U | ANETiuenwiula NOUNITUYTVOYANNTIVHOUNIUTEUY
(Ethical (Empathy) Wagn1s Al"
Responsibility) | Anafiandu (Stocks & | inaunnisinaziuudsil: v
1 {1111 3 10.60 | d@pnAaDy

Lishner, 2018)

5 = [WuUsEdn / 1iuneeeeds
4 = UPBIATI / WiuAIe
3 = U9Ass / Yunang

2 = w9 A3/ Tauiiuee
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o AZHULIAUAALIY
v — ANBEUNBLAZ v, ‘ - v 4 uda
v ) v YOANAINLAINUNNTUTY VBWTYIVIY N1 | 59U | 10C
LaNEN391989 AUNNNY
112|3/4]5
1 = lueeiay / lumiuaeoensds
RL.13 | M3Usediu®e | wanms: 3aAugids | (K) "Algorithmic Bias' %38 "aAfAved
NNy wellafidAgaen1s | dane3viu’ winediesls?
(Critical Uszillumsaaile Al a. MUTIUNTUsTUIaNAYR Al ]
Evaluation) (Buolamwini, 2018) | lamniu
meeufignaes: (b) | b.N5AisEUU Al LaARINAANS WD v
. o E ) 1{1]1]1]0| 4 |080]| @onnaDs
s dusyuu Jsdenauspfainveya
Alydnuy
c. MINlgUTPARNDHNATNEUS Al
d. Wevesdanesnuyseinmmileitlyly
nslaiuan
RL.14 | MsUseidiun®s | wann1s: 3aA1Y3 (K) velalulynamlunisussdiueay
NN \Neafiunsouns W otioveunasayaeaulaw? v
. o 1{1]1]0] 1| 4 [080]| @onnaDs
(Critical Usziliuuvasveyadl | a. Aulvavesaya (Currency)
Evaluation) Jusesgu b. TngUsrasnveileu (Purpose)
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o AZLUUAUAALITL
v — ANBEUNBLAZ v, ‘ - v 4 uda
0] ) v YANNINLAZNAUNNITUIZIY VO 1 | 59U | 1OC
LONEAITD9DY AUNUNY
112(3(4]5
(Metzger, 2007) c. Mulanaguys (Likes and
MRaUNgNnes: () Shares)
d. mUNADIIBIUBYA (Accuracy)
RL.15 | MsUsediu®s | wanns: davinwenis | (S) anunisad: Al lneyaain 2
Iy Uszsilluvelaneslay | Wiasndaunesnu (UnAaRwIng vs.
(Critical Wisuiisuuvaseya | ulenu1) muszUszifiuesnsls?
Evaluation) (Braten et al,, 2011) | tneumnsinAzhuL:
o 2 Azt paunazlnduindu
UYAINIYINITUINAIUNWIIZRIUNT y
1 7171]1]0 4 1080 | d@onmany

yiumulaogideang (Peer Review)
uazrTIRAsUANIUToRaves
ilsunavdinunaugluae

« 1 AZUUY: MBUMITOUNAIY
Fnsnnn ualdlaesunemasa

\BalAT9ET (LU peer review)
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o AZHULIAUAALIY
v — ANBEUNBLAZ v, ‘ - v 4 uda
v ) v YOANAINLAINUNNTUTY VBWTYIVIY N1 | 59U | 10C
LaNEN391989 AUNNNY
112|3/4]5
- 0 AvBUY: naUIzWoLIUlenY
WII2l8NN YIeLTRDYaT
asarivlanues veeluAmnauiily
\NEIves
R1.16 | MIUseidiun®s | wanns: davinwens | (S) aanumsas: Al ludineuiigivileu
Inny Suilauavanveusai | ATUALULNNEN NSRS
(Critical YDINAWOLA (Frau- | FAau muaziheendlsiitemvoyad
Fvaluation) Meigs et al., 2019) Wunanaundu?
LNAUTNNTINAZ UL v
O |1]0(1]1 3 1060 | danmaoy

« 2 AzULY: AOUTRZABIUTULNAIAS
(Prompt) Trdunanstiu wazazii
shaeifeatuluaumluuvaseyadl
enviaBuasTiNaNednsIvIL Lile

Wguwigu
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o AZLUUAUAALITL
v — ANBEUNBLAZ v, ‘ - v 4 uda
0] ) v o YANNINLAZNAUNNITUIZIY VO 1 | 59U | 1OC
LONENTD9D AURNY
112(3(4]5
o 1 AZLUL: MDUINDZABINIAN
wraaayaau kaluszynasmumed
TGN RGN &
« 0 AZUY: MBUINAZITBVBLAULAY
ol maulineIve s
RL.17 | MsUseillui®e | wanms: devirund | (A) "dudinagnsiddeulvaiveya
Iy wazlldevans DBINUATUN Al haaslnlaue
(Critical ATIRADUVBLAUUY | U LAz UUAL:
Evaluation) 191¥8n (Brandtzaeg | 5 = 1udsedn / Wiumleeensds y
SN 1 1|11 1] 5 |100| aonnass
& Fglstad, 2017) 4 = UggAIN / LAUAIY
3 = UNATT / Y1unan
2 = U9 A3/ tuiunagy
1 = luwreiae / luiiunieoeneds
R1.18 | nsUsziliui®s | #dnn1s: nszauay | (A) "eanadnwsan Al dakssiuadnu
Ny \annannedayan Weldnvedu dunseaulvdusein 1{1]1]0]| 1] 4 |080| @onAABY

(Intellectual

H99AUVBLNTNANTITTU"
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o AZUULANNAALTL
v — ANBEUNBLAZ v, ‘ - v 4 uda
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Abstract— Artificial intelligence (AI) systems for fact-
checking when integrated into educational processes have
become a potential approach to enh g decisi g and
learning outcomes. This research brings together knowledge
from various fields to examine the role of Al in supporting fact-
checking in the context of education. Create content that is
appropriate for individual learners and allocate resources
effectively to promote learner achievement, while addressing
ethical issues and governance frameworks that emphasize fair
access and responsible use. This research uses the analysis of the
co-occurrence network of keywords from academic articles to
map the knowledge of Al systems for fact-checking in the
academic sector. The size of the node shows the frequency of its
appearance. The color of the nodes reflects the main topic
groups, which are divided into five groups: (1) cybersecurity
and privacy, (2) Al applications in mental health, public health,
and learning accessibility, (3) industrial systems and educational
technology infrastructure, (4) sustainability and smart
environments that support contextual learning, and (5) crisis
response and public policy, especially misinformation
management in situations such as COVID-19.

Keywords— Educational Information, Artificial Intelligence,
Fact-checking system

1. INTRODUCTION

In the digital era Data has become a resource that plays an
important role in supporting decision-making [1] . However,
the quick increase in the amount of data which is both fact and
fake, can lead to misunderstandings and poor decisions. Fact-
Checking Process is a mechanism that has been recognized as
effective in screening reliable data. In the past, it was often
carried out by humans, with time and resource constraints [2].
As a result, the development of an automated fact-checking
system based on Artificial Intelligence (Al) technology has
been created [3]. Al technology relies on natural language
processing (NLP), machine learning (ML), and knowledge
graphs to identify and evaluate the accuracy of text [4]. For
example, Claim Buster can detect claims that should be
investigated [5], as well as citations from reliable sources such
as Wikipedia and news archives [6]. However, the system still
faces limitations in understanding a wide range of languages
and cultural contexts [7].

In the context of education, the development of tools that
support fact-checking using Al is one approach that can
enhance students' potential to systematically assess the
reliability of data [8]. Such a system not only helps filter out
false data but also promotes an understanding of the
verification process and builds critical data use skills in the
digital society[9]. For the above reasons, Therefore, the
researcher intends to develop an educational fact-checking
system powered by Al technology, which focuses on reducing
the impact of misinformation and promoting digital literacy

XXX-X-XXXX-XXXX-X/XX/$XX.00 ©20XX IEEE

skills for students, which will lead to responsible and
sustainable use of data in the future.

II.  LITERATURE REVIEW

A. Educational Information

Educational information is an important component of the
learning and knowledge development process, which can be
classified according to various types of resources. Academic
literature has the distinction of being rigorously moderated
through expert review before publication [7], [10]. This makes
the content highly credible, especially on topics related to
misinformation or disinformation. The research of Lim (2023)
and Musi et al. (2023) has highlighted the role of these types
of sources in understanding the complexity of misinformation.
While Wikipedia, despite its breadth and ease of access, with
its open editing format, may have inaccuracies or biases on
some topics, especially on controversial issues [11]. However,
Wikipedia is still a useful starting point for an initial
exploration of topics. Sources are another type of educational
information, with mainstream media often having high
standards of ethics and reporting accuracy. While highly
biased news that spreads more and more through online
platforms often emphasizes strong emotions and ideological
views, which can distort the understanding of the
recipient[12]. The research of Lim (2023) and Jung et al.
(2024) points out the problem of the spread of misinformation
in the digital world and highlights the importance of
developing media literacy skills to distinguish reliable
information. On the social media front, platforms like
Facebook, Twitter, and Instagram have given users the
opportunity to spread their information widely[13]. Instead, it
increases the risk of spreading misinformation, especially
during crises such as the COVID-19 pandemic [14] and the
algorithms of these platforms often promote content that
evokes emotions rather than accuracy [15]. There are also
digital resources such as search engines and Al-generated
content, which, while providing quick and convenient access
to information [16], users must be aware that the search
engine's algorithm may influence what is displayed first [14]
makes low-quality or irrelevant content appear more
prominent than reliable information. In conclusion there are a
variety of sources of educational information, each of which
has its advantages and limitations [17]. The ability to
comprehensively analyze and evaluate sources is a critical
skill in this rapidly changing and complex information age
[14], [15], [18].

B. Artificial Intelligence

Artificial Intelligence (Al) is a technology developed to
mimic human abilities to think, analyze, and make decisions
by learning from data, adapting to situations, and making
automated recommendations or decisions[19], [20], [21]. This



is especially true in the era of Large Language Models (LLMs)
such as ChatGPT or GPT-4 that can accurately generate
natural and meaningful text [22], [23]. In the academic sector,
Al is used to enhance teaching and learning efficiency.
According to a study by Grajeda et al. (2023), a five-
dimensional conceptual framework for the use of Al in higher
education is proposed: (1) the effectiveness of Al tools, (2)
students' ability to use Al, (3) teachers' ability to integrate Al,
(4) students' advanced skills in using AI, and (5) Al integration
at the institutional level. The technical side of Al is evolving
rapidly. Starting from traditional techniques such as RNN,
CNN, to the development of Transformer models in 2017,
which later became the basis of important models such as
BERT, GPT-3, and T5, it can be divided into three groups,
namely Encoder-only, Decoder-only, and Encoder-Decoder,
which are applied in a variety of missions [22]. The Al
development process, especially LLMs, is divided into three
phases: (1) Pre-training, which uses big data to train language
comprehension, (2) Fine-tuning to adapt to specific tasks, and
(3) Deployment, which includes evaluation and connection to
other systems [22]. Al also plays a role in other areas, such as
health data analysis and qualitative research support [24]. In
addition, the importance of reliability is emphasized. To
ensure that this technology is used appropriately, it is
important to understand the safety and ethics of the use of AL
[19], [25].

C. Fact-checking system

Fact-checking system is a system developed to verify the
accuracy of information or news published on social media
and news sources, especially in an era where fake news and
disinformation are spreading rapidly [26]. This system works
by analyzing language content [27]. Verify the source and
compare it with a database of verified facts [6]. These systems
often use a variety of techniques, such as the use of knowledge
graphs from WikidataSM and data from Wikipedia to analyze
claims and related evidence. Such processing allows the
system to analyze and verify facts accurately and quickly
through machine learning techniques and attention networks
[28]. In addition, fact-checking systems play an important role
in verifying the claims of public figures, such as politicians or
celebrities, by using Natural Language Processing (NLP) to
classify claims and deal with the complexities of information
that can be multifaceted [29]. In some cases, the system also
serves as an assist for professional auditors, using Al to screen
news and ask preliminary questions for in-depth analysis, with
an automated detection system to efficiently access relevant
information [30]. Another example of its application is the use
of cosine similarity and FastText to match news to relevant
sources, and the use of large language models (LLMs) to
analyze context and evaluate the credibility of news [12]. In
addition, the system must be able to handle ambiguous claims
by veracity prediction and selection of relevant evidence from
sources such as Wikipedia, as well as using specialized
datasets such as AMBI FC, which allows the system to be
diverse and inclusive [31]. In practice, fact-checking systems
often work with specialized organizations such as independent
media or platforms developed to provide accurate
information, such as dogrulukpayi.com and teyit.org in
Turkey [32]. At last, the system can also be used in games to
strengthen players' critical thinking and data verification
skills, for example, in games that use LLMs, create simulated
news for players to review using various techniques, which
helps players become immune to real-life fake news [33].
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1IN RESEARCH METHODOLOGY

The research using Systematic Literature Review (SLR)
and meta-analysis techniques and the synthesis of an
educational artificial intelligence fact-checking system were
analyzed by analyzing the sources of research papers from the
SCOPUS database published between 2018 and 2025 with the
important keywords being Fact-checking system, Atrtificial
Intelligence, and Educational Information. After determining
the keywords used in the study, a systematic review and meta-
analysis was conducted. Start setting the query in the
SCOPUS database to Article, Title, Abstracts, Keywords.

Iv. RESULT

The results of the research after determining the keywords
used in the study, a systematic review and meta-analysis was
conducted. Start setting the query in the SCOPUS database to
Article, Title, Abstracts, Keywords. The results are as below.

e Identification Phase: There are 792,275 entries of data
from the SCOPUS database using the search term
"Artificial Intelligence" OR "AI". Items Deleted
Before Screening: A total of 687,677 duplicates and
non-"university" or "higher education" studies were
excluded.

o [dentification Phase: There are 792,275 entries of data
from the SCOPUS database using the search term
"Artificial Intelligence" OR "AI". Items Deleted
Before Screening: A total of 687,677 duplicates and
non-"university" or "higher education" studies were
excluded.

e Screening Phase: After deduplicating and unrelated
documents, 104,598 items remain for screening.
Additional screening is carried out according to certain
criteria: 80,520 The list was removed because it did not
contain content related to the "Information System".
22,387 The list was removed because it did not
mention "Risk  Management" or  "Security
Management". After this screening process, there are
24,078 remaining items that have entered the
eligibility assessment stage.

o Eligibility Phase: 1,691 The list was used to evaluate
qualifications to determine the suitability for the study.
Documents are restricted based on specific criteria to
ensure maximum relevance for the rest of the
documents: Year of publication (2020-2025): 1,528
items remaining. Document Type (Article, Review,
Conference Paper, Book Chapter, Book): 1,514 items
remaining. Source type (Journal, Conference): 1,165
items remaining. Language (English-only): 1,148
items remaining. Open Access: 599 selections.

e Results of Selection of Documents for Education
(Inclusion Phase): 599 studies were included as part of
the review. These studies are an important source of
analysis. The role of artificial intelligence (AI) in fact-
checking systems for education, especially in the
context of risk management and security in university
information systems.
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Fig. 1. Systematic reviews and meta-analyses by country

Figure 1 presents the results of a systematic review and
meta-analysis, classified by country or territory. It shows the
distribution of 599 academic papers from various countries.
The table on the left ranks the countries by the number of
papers published, with the United States having the highest
number of papers at 94, followed by China with 83 and the
United Kingdom with 76. In addition, countries with
outstanding achievements include India (62 papers), Australia
(47 papers), Saudi Arabia (36 papers), Malaysia (34 papers),
France (30 papers) and Italy (27 papers), reflecting academic
contributions from many regions around the world. The bar
chart on the right shows a comparative analysis of each
country's academic output. It found that the United States had
the largest number of research, followed by China and the
United Kingdom. India, Australia, and Saudi Arabia are
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Select yeor ronge to anolyze: 2020

Documents by country or territory

Documents

involved in the mass dissemination of academic work.
Although France, Malaysia and Italy have lower number of
papers than the leading countries, they still represent
significant academic contributions between 2020 and 2025

The trend of research output by country can be influenced
by several factors, such as the research budget of each country.
Priorities of educational institutions and international
cooperation networks. The leading role of the United States,
China, and the United Kingdom is consistent with strong
research  infrastructure and high-impact educational
institutions. Meanwhile, the increase in the number of papers
from India and Saudi Arabia reflects the expansion of
participation in the global academic field. These insights are
critical to understanding the dynamics of research at the
regional level and identifying opportunities for future
academic collaborations.
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Figure 2 presents a systematic review and meta-analysis
by classifying 599 academic papers by source. The table lists
the main sources with the most published articles, with
"Sustainability Switzerland" having the highest number of
papers at 32, followed by "IEEE Access" with 24 and
"Applied Sciences Switzerland" with 22

The right-line graph shows the trend of the number of
papers published in each source from 2020 to 2025, with the
different changes between the "Sustainability Switzerland"
and "IEEE Access" sources trending continuously until 2024
before decreasing in 2025, while "Sensors" and "Electronics
Switzerland" saw an uneven increase in the number of
research papers and declined after the most published years,
reflecting changes in research interest within a given time
period. The upward trend of article publication between 2020
and 2024 indicates the expansion of knowledge in this field,
especially in 2024, at the peak of the publication rate.
However, a decline in the number of papers in 2025 may
reflect the limitations of funding sources, the direction of
changes in research, or the publication period of each journal,
which affects the volume of academic work published that
year. Analyzing the distribution of documents by source is an
important piece of information that allows researchers to
identify journals that have influenced academic development,
as well as the publication trends of research over different
periods. This information can be used to determine a strategy
for publishing the work. Choose an appropriate publication
channel and evaluate the development of knowledge within
the specified scope.
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26.7% of the total amount of documents. A review is an
analysis and summary of the existing literature. To summarize
the current situation of the major. Conference research is the
type with the least number of meetings. There are 18
documents, accounting for 3.0% of the total amount of
documents. Conference research is a preliminary research
report presented at an academic conference. A pie chart shows
the distribution of document types, with each section
proportional to size. The analysis was carried out from 2020
to 2025, as indicated in the date picker in the image. This
systematic review is part of an effort to develop a national
reality IT system for education. It focuses on strengthening
students' sense of directness and digital attitude. The
systematic review approach ensures that the analysis of the
existing literature is comprehensive and unbiased. Establish a
strong base for the development of the National Truth IT
System. Understanding the distribution of document types
helps to identify deficiencies in the academic endowment,
which can lead to the design and construction of the National
Truth IT System. By enhancing the students' capacity in data
analysis. The system focuses on creating well-rounded and
digitally minded students. Ready to face the complexities of
the digital age.

Figure 4 shows a systematic analysis of the results of the
review by dividing the documents according to the scope of
the topic. A total of 599 documents were included in the
systematic review. It is divided into several disciplines, each
representing a different terrain of education. Computer
science is the field with the largest number of Computer
science covers the study of computer systems and algorithms.
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Fig. 3. Systematic reviews and meta-analyses classified by document type

Figure 3 from the results of the review were systematically
analyzed by dividing the documents by type as part of the
study of the Educational Artificial Intelligence Fact-Finding
System. A total of 599 documents were included in the
systematic review. Organized articles, reviews, and
conference research. Articles are the most numerous
categories. There are 421 documents, accounting for 70.3% of
the total amount of documents. An article is usually a
presentation of original research published in an academic
journal. The review contains 160 documents, accounting for

Article (70.3%)

Engineering has 201 papers, accounting for 14.8% of all
papers. Machinery & Systems. Social sciences have 134
papers, accounting for 9.9% of all papers. Business
Administration, Management, and Accounting had 124
documents, accounting for 9.1% of the total documents. This
branch deals with the administrative and financial aspects of
the enterprise. Environmental science has 76 papers,
accounting for 5.6% of the total population. Decision science
has 64 documents, accounting for 4.7% of the total data.
Medical science has 54 papers, accounting for 4.0% of the
total papers. Materials Science has 51 papers, accounting for
3.8% of the total papers. Energy science has 50 papers,
accounting for 3.7% of the total papers. Energy research deals
with the generation of Distribution and energy consumption



Economics, econometrics, and finance have 44 documents,
accounting for 3.3% of the total documents. This field studies
the economic system and financial markets. There are 259
documents, accounting for 19.1% of the total documents. The
pie chart shows the distribution of documents across different
disciplines, with each section proportional to its size. The
analysis was carried out from 2020 to 2025, as indicated in the
date picker in the image. This systematic review is part of an
effort to develop a national reality IT system for education. It
focuses on strengthening students' sense of directness and
digital attitude. The systematic review approach ensures that
the analysis of the existing literature is comprehensive and
unbiased. Establish a strong base for the development of the
National Truth IT System. Understanding the distribution of
documents across disciplines helps to identify deficiencies in
academic promotion, which can lead to the design and
construction of a national reality IT system.

By enhancing the students' capacity in data analysis. The
system focuses on creating well-rounded and digitally minded
students. Ready to face the complexities of the digital age.
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skills [34]. Therefore, modern education strategies should
focus on making Al context-sensitive, reliable, and aligned
with the institution's goals to build digital accuracy and
literacy.

VI. CONCLUSION

This research paper is the result of the efforts of
researchers who have devoted a lot of time and have come
up with new findings that are useful to those involved in
Educational Artificial Intelligence Fact-checking system. By
integrating Al into education, there is transformative
potential for decision-making processes. With sophisticated
analytics and the use of Al tools, educators can optimize
resource allocation, improve student outcomes, and address
ethical considerations. However, the guidance on ethical
implications and regulatory frameworks is crucial. Ongoing
interdisciplinary collaboration and research efforts are
essential for maximizing the benefits of Al. Foster an
inclusive and effective learning environment.
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Fig. 4. Systematic reviews and meta-analyses are classified according to
the scope of the topic

V. DIScUSSION

According to the synthesis of 599 research papers,
artificial intelligence (AI) technology has great potential to
strengthen the fact-checking system in the context of
education, especially in an era where various sources of
information such as social media are available. Although
academic articles are highly reliable, learners often start their
research from open sources such as Wikipedia or search
engines, which may contain erroneous or biased information,
creating an urgent need to develop a system that can
comprehensively assess the reliability of sources [18].
Technology-based fact-checking systems such as natural
language processing (NLP), knowledge graphs, and large
language models (LLMs) [6], [28] can effectively analyze and
validate data. However, the success of these systems does not
depend solely on technology, but also on the integration of
teaching, learning, and the development of media literacy
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Abstract: In the present the widespread of misinformation, especially in the educational contexts has critically impacted
student learning. They need clear guidelines and a strong framework to ensure the absolute truthfulness of information
they encounter or use. To address the challenge, this study brings together knowledge from various fields to build
Artificial Intelligence (AI) Fact-checking system process in term of education to make sure the student can be able to
have the transparent and trusted tool to be the guideline before using all information with their righteousness. Results
from experts’ evaluation indicated the process at a mean score of 4.69 (SD = 0.47) confirmed significant positive for the
process which composed of 6 major steps and a few details: (1) Data Collection which composed of Source Identification,
Information Retrieval, Data Acquisition, Web Scraping, API, and Data Set Creation (2) Preprocessing which composed
of Text Cleansing), Expressions, Tokenization, Natural Language Processing, and Normalization (3) Claim Detection
which composed of Claim Identification, Heuristic Approaches, Check-Worthiness Assessment), Machine Learning, and
Deep Learning (4) Evidence Retrieval which composed of Evidence Retrieval, Information Search, Search Algorithms,
Information Retrieval, Evidence Selection, Knowledge Graph, and Textual Entailment (5) Verification, and (6) Reasoning
which composed of Justification Generation, Natural Language Generation, User Communication, Attention Mechanisms.

Index Terms: Educational Data Type, Artificial Intelligence, Natural Language Processing, Machine Learning, Fact-
Checking System.

1. Introduction

Today the information is very overwhelmed in the world. Some information, especially in education is real, and some
is fake which by mistaken or intentionally. Fact-checking system with Artificial Intelligence (AI) technology in
educational has a big role making confidence to the student [1] before agreeing and expose this into the big area. It only
provides the information as a guideline from searching a bunch of reliable sources and analyzes them based on its
algorithm. The final decision is still up to student themselves. Thus, another key factor to distribute the information is
depended on student’s righteousness and digital savvy to make them has more responsibility to the social and is not
deceived by technology.

Fact-checking has become an extremely important tool in preventing the spread of misinformation including fake news
that may affect public decision-making and confidence in many aspects [2]. In the past Fact-checking has often relied
heavily on human which limited in terms of time and resources [3] especially in the present where information is changing
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rapidly in huge amount especially social media. Research has shown that the manual fact-checking process is not only
time consuming but also energy intensive the impossible of maintaining all the fact checking [4]. This lead to the
development of an automated fact-checking system that can handle a variety of data and huge quantity.

The development of automated fact-checking technology has focused on the use of machine learning (ML), which is
one of the key tools for model development that can distinguish fact from false. For example, ClaimBuster, a system that
uses machine learning to review the information [5]. These systems which taking evidence to verify facts from a variety
of sources such as Wikipedia and other medias can provide fast results with higher level of accuracy than manual checking
[6]. Although the automated Fact-checking system can reduce the burden of verifying information, but the process still
faces challenges related to the complexity caused by a variety of languages and cultural contexts which is a major obstacle
to developing an effective fact-checking system that can handle data on a global scale. To solve this problem, it requires
the technology that can recognize multi languages and contexts [7]. Natural language processing (NLP) is the technology
that can understand and interpret data from a variety of linguistic sources and a highly efficient method to solve this
obstacle.

Therefore, to increase of the accuracy of fact-checking system, Al technology with natural language processing (NLP),
machine learning (ML), and knowledge graph has been developed and widely used. It can assess the accuracy of data in
a shorter time and provide the result with high accuracy. For example, an Al fact-checking system that can process claims
while providing an understanding explanation of why a claim is valid and suggesting credible sources to increase user’s
confidence to make the decisions [5]. The development of Al in fact-checking is not only limited to identifying
misinformation but also providing explanations and training that help users understand the fact-checking and digital
literacy process [8] which help to raise awareness of the importance of responsible information sharing in the digital
society. It will help promoting education with long term impact on preventing fake news and misinformation that affects
public opinion.

While Al technology is being developed and widely used in fact-checking, the human involvement especially the expert
is also still important in the decision-making process due to the complexity and sensitivity of the data review [8].
Therefore, collaboration between Al and humans is the most suitable method to ensure the accuracy and reliability of the
data being verified, thereby strengthening confidence in the fact-checking process with the most reliable results [9].

In the educational context, a major challenge remains to develop the skill to distinguish reliable information from
misinformation, especially among students who are considered an important target group to cultivate digital literacy skills
to prevent the spread of misinformation from misunderstandings [4]. Therefore, promoting the study of fact-checking and
critical thinking is important to prepare students to deal with the diverse and complex information of the digital world
and makes them to have sustainable data-responsible society [8].

From the problem and importance of investigation the facts mentioned above, the educational Al fact-checking system
will not only help solving the urgent problem of distributing misinformation or distorted information intentionally or
unintentionally but also help strengthen the knowledge and skills necessary for students in the field of righteousness and
digital savvy in the digital era. Understanding the process will be the first step for developing system to be an important
tool that helps students to distinguish accurate and reliable information from false or distorted information by using
cutting-edge Al technology to process and verify the vast amounts of data that are rapidly changing every day.
Strangthening righteousness and digital savvy will help society to deal with the spread of misinformation and fake news
more effectively and responsibly.

2. Related Works

Educational Data Type meaning can be understood through different types of sources, each of which contributes to the
dissemination and understanding of knowledge which can be categorized in (1) Textual Sources: Academic literature is
a pillar of academic communication, providing information that has been rigorously researched and peer-reviewed,
contributing to the development of knowledge in many fields. This type of data source is characterized by its structured
format, including the methodology, results, and discussions necessary for the examination of claims and theories. For
example, [10] highlights the importance of academic research in understanding the complexities of misinformation and
disinformation, stating that there is a significant amount of research on the topic, with more than 10,000 articles published
to date in 2022 [11]. This literature not only provides insight into the nature of information disorders but also helps to
develop effective strategies to combat it. On the other hand, Wikipedia is a unique resource that is constantly edited and
updated by users around the world. While there is a wealth of information available on various topics, its credibility can
vary due to its open editing model, which allows anyone to contribute to adding or editing content. This can lead to
inaccuracies or biases, especially in controversial topics. However, Wikipedia's strength lies in its easy accessibility and
breadth of topics covered. This makes it a popular starting point for research. While the first type of literature is often
seen as a reliable source, the latter can serve as a useful tool for initial exploration of the topic. Especially in an era where
misinformation is widespread [10]. (2) News Source: News sources play an important role in shaping public perception
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and providing citizens with information about current events. Mainstream media, including well-known newspapers, is
often seen as a reliable source of information due to its adherence to journalistic standards and ethical guidelines. These
media outlets often hire professional journalists who are trained to accurately investigate and report the news. Such
sources often focus on feelings and emotional appeal rather than reporting facts. This can lead to the dissemination of
misinformation [11]. (3) Social media: social media has changed the way information is shared and consumed. It provides
a platform for user-generated content that can range from opinion to news coverage. These platforms such as Facebook,
Twitter, and Instagram. While this democratization of information can empower people to share their voices, there are
still significant concerns about the authenticity and reliability of the content shared. Misinformation can spread quickly
on social media, often faster than efforts to fact-check or correct false claims [10]. The role of social media in spreading
misinformation is especially evident during crises such as the COVID-19 pandemic, where users can share unverified
information that can have serious public health implications [10] states that the complexity of data anomalies, including
misinformation and disinformation, is amplified in the context of social media, where the line between reliable and
unreliable sources can become blurred [12]. In addition, the algorithms that govern social media platforms tend to
prioritize engagement over authenticity. This makes sensational or misleading content promoted. Users must develop
critical thinking and media literacy skills to effectively navigate the amount of information available on these platforms.
(4) Digital Source: Digital resources, including search engines and Al-generated content, represent the forefront of
information dissemination. Search engines like Google provide users with quick access to a lot of information, but the
quality and reliability of that data can vary greatly. Users tend to rely on the first few results offered by search engines,
which may not be the most reliable or relevant source of information [10]. It emphasizes the importance of understanding
the algorithms that drive search engine results, as it can influence the visibility of certain types of content over others [12].
(5) Informal Source: Unofficial resources, such as peer recommendations Personal blogs and community discussions
While they may provide valuable insights and diverse perspectives, the lack of formal validation means that users must
approach these sources with caution. Informal sources can supplement formal education, but they should be critically
evaluated for their reliability and relevance.

Artificial Intelligence refers to technology that can mimic or simulate the ability of humans to think, analyze, and make
decisions. It has ability to learn from data, adapt to situations, and make automated decisions. Examples of Al applications
include speech recognition. Image processing, language translation, and guidance in systems such as chatbots or virtual
assistants [2]. Al is used in multiple context which are educational [13], Analyzing medical data and providing useful
information to patients and doctors [14], Accounting and Auditing [15], Legal Operations [16], and much more. In
addition, Al is currently being developed with the ability to understand and respond ethically to human emotions and
motivations with the ability to create an understanding of the context of the environment, including the development of a
Theory of Mind that allows AI to understand the emotions and motivations of others, which is important for AI to work
with humans effectively and safely [17].

Elements of Al related to the Fact-checking System are (1) Natural Language Processing (NLP) which is an
important technique in the fact-checking system. NLP is used to analyze text to identify the meaning and context of claims
to be verified [5]. Techniques such as sentiment analysis and text classification are used to help determine whether a claim
is likely to be true. In addition, NLP helps to create an easy-to-understand explanation for the user of the fact-checking
results [18]. The use of NLP to extract relevant information from documents and assess the validity of claims has enabled
the system to operate more quickly and efficiently [5]. (2) Machine Learning (ML) is a technique used to develop fact-
checking systems. Especially in building models that can learn from data and improve the efficiency of fact-checking [19].
ML is used to classify claims as "supported" or "denied" based on the information available in the database [18]. Learning
techniques used in ML, such as supervised learning and unsupervised learning, allow systems to adapt and improve fact-
checking accuracy. In addition, ML It can also be used to analyze patterns of false information and help to develop more
effective fact-checking strategies [5]. (3) Deep Learning (DL) is a branch of machine learning that uses neural networks
to process complex information such as text and images [19]. In the DL fact-checking system, it is used to develop a
system that can effectively analyze and evaluate the validity of claims by extracting relevant information from documents
and assessing the relationship between claims and existing information [18]. The use of DL allows systems to learn from
large amounts of data and continuously improve their fact-checking accuracy. DL can also be used to build models that
can better understand the context and meaning of text. This is important in complex fact-checks [5]. (4) Knowledge
Graphs are structured databases that store information about the relationships between different data in a fact-checking
system. Knowledge Graphs are used to collect and store data related to claims to be verified. It can be used to quickly
verify the accuracy of data [5]. The use of knowledge graphs allows systems to correlate data from different sources and
makes searching for relevant information more efficient [18]. In addition, Knowledge Graphs It also helps to build a deep
understanding of the context of the claim, which is important to assess the accuracy of the data [19]. (5) Information
Retrieval (IR) is a process used to find and retrieve relevant information from a database or data corpus [18]. In a fact-
checking system, IR is used to find documents related to claims that need to be verified. Using the technique of ranking
documents according to their relevance. The use of IR allows the system to quickly and efficiently gather the information
needed to assess the validity of a claim. In addition, IR can also be used to extract important sentences from the discovered
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documents, which helps in effectively supporting fact-checking [19]. (6) Textual Entailment is a technique used to
evaluate the relationship between two sets of texts. Especially in fact-checking [18]. In the fact-checking system Textual
Entailment is used to assess whether a claim to be verified is supported or rejected based on the data extracted [5]. The
use of Textual Entailment improves the accuracy of fact-checking and enables the system to operate more efficiently [19].
(7) Explainable AI (XALI) is an approach that focuses on making the results of Al systems easier to understand for users
[5]. In the fact-checking system, XAl is used to provide an explanation of the system's decisions to assess the validity of
claims [18]. Providing a clear explanation allows the user to understand why the system makes such a decision and can
build confidence in the outcome [20]. In addition, XAI helps to improve the system by providing feedback on the model's
operation [21]. (8) Automated Alert Systems are systems used to alert users to information that may be false or risky [20].
In the fact-checking system. Automated notification systems can help to track up new claims that may need investigation
[22]. The use of notification systems allows users to quickly and efficiently access important information [5]. In addition,
alert systems can be used to transmit information about verified claims, which helps in raising awareness about false
information in society [19].

Fact-checking system refers to a system that is developed to help verify the accuracy of information or news published
on social media and news sources, especially in the era of the rapid spread of fake news and inaccurate information. These
systems often use techniques such as language content analysis, verifying data sources, and comparing them to databases
of verified facts. The work of fact-checking systems often focuses on identifying and verifying news that has a high risk
of being fake news. These systems can also help users understand the accuracy of the information they see on social
media and make better decisions about whether to share or disseminate it. However, the system currently has limitations,
which often focus on verifying information after the news has been published. Therefore, the development of the system
can not only verify the facts but also provide accurate information to the users in a timely manner [23]. The fact-checking
system is presented as an important tool in the fight against fake news and misinformation. Especially in an era when
information is quickly disseminated through social media. Fact-checking systems often work with specialized
organizations, such as well-known media outlets, or agencies focused on data verification. Verification of the accuracy
of the information presented and comparison with information verified by reliable sources. The system also uses
technology to assist in verification, such as using big data analysis software to find information that may be false or
distorted. This is especially true when the rapid spread of information, such as during elections or the COVID-19
pandemic, where there is a lot of news that can cause confusion and fear in society [24]. There are also different platforms
that have been created to help with data verification, such as "dogrulukpayi.com" and "teyit.org" in Turkey. This is an
example of creating a monitoring mechanism that focuses on providing accurate information to the public. However,
there are challenges faced by fact-checking systems, such as distrust of auditing organizations and a lack of awareness of
fact-checking in society, which can reduce the effectiveness of the system. Having an effective fact-checking system in
place not only reduces the spread of fake news but also encourages people to be responsible for the information they share
on social media, which will lead to the creation of an informed society and better decision-making on matters related to
daily life and politics in society [25]. The AggChecker one of fact-checking system is a tool designed to validate numerical
claims made in the text summary of a relational dataset. The main objective is to ensure the accuracy of the text, which
is often found in information journals. AggChecker uses a combination of natural language processing (NLP) techniques,
data retrieval techniques, and other factor with Powerful machine learning algorithms and query processing to translate
natural language claims into SQL queries that can be evaluated against actual data in a relational database. The system
works similarly to the spell checker by identifying potentially erroneous claims and make corrective recommendations
based on assessments from the database. When a user enters a claimed message, AggChecker automatically evaluates the
validity of each claim by generating a corresponding SQL query and comparing the query results to the claimed values.
This process helps highlight factual inaccuracies that may be presumed to be correct without verification. The main
components of AggChecker include indexing, parsing by marking claims as valid or false, and providing an interactive
interface for users to engage with the AggChecker system in helping to increase the reliability of data derived from diverse
data-driven narratives. Overall, the fact-checking capabilities provided by AggChecker enhance the reliability of reported
numerical facts, ensuring that data users can trust the conclusions generated from these complex datasets [26].

3. MATERIALS AND METHODS

The research uses the result from Systematic Literature Review (SLR) and meta-analysis techniques, and the
synthesis of research papers from the SCOPUS database published between 2018 and 2025 with the important keywords
being Educational Data Type, Artificial Intelligence, and Fact-Checking System. Then creating Educational Artificial
Intelligence Fact-Checking Process for Enhanced Transparency and Trust with the following details and validated the
process appropriation by experts in this field.

A. Population and Research Sampling

Population is professionals who are expertise in related fields such as Artificial Intelligence and education. The
sample group included seven professionals with experiences more than 3 years, by specific selection method.
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B. Variable

Independent Variable is the process of Educational Al Fact-Checking System. The Dependent Variable is the result

of the assessment of the suitability of the Educational Al Fact-checking System Process for Enhanced Transparency and

Trust Process.
C. Research Methodology

After having results from analyze the elements of the Educational AI Fact-Checking System Process for Enhanced

Transparency and Trust from research papers, the researcher
1) creating the process as shown in the Fig. 1

Al Fact-checking System
i
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Natural Language Processing E @
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Fig.1. Educational AI Fact-checking System Process for Enhanced Transparency and Trust.
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Fig. 1 shows Artificial Intelligence Fact-Checking System Process in a multi-step process to automatically collect,
analyze, and verify facts. The process starts with data collection by identifying credible data sources through a website
and API retrieval process, then creating a structured dataset to support the next step of processing.

Data sources are critical to the quality of an Educational AI Fact-Checking System because some of the messages
may be self-generated or biased, attribution is essential to have a process to verify the reliability of the data source before
processing it.

The data collected is taken through a pre-processing process to improve the quality and prepare it for analysis. Word
extraction using natural language processing techniques and data normalization so that the data can be used effectively.
Source Identification must be identified since sources can be websites, blogs, books, articles, social media, or other
sources. Educational Al Fact-Checking System must be able to search for information from a variety of sources and be
able to distinguish information from trusted sources from suspicious sources. The system can use rules, search engines,
and data analysis techniques to effectively identify the source. Information Retrieval has many levels ranging from
keyword search, semantic search, priority search, relationship search, and contextual search. Search engines like
Elasticsearch and PageRank will help in finding relevant information. After identifying and retrieve data, Data Acquisition
is the next step. Web scraping is one of the data acquisition processes which automatically extracting data from a website.
To retrieve data quickly and accurately, the design of the scraping process must consider the management of the dynamic
website that is constantly changing the content, as well as the management of the limitations of the rules set by the website.
Another data acquisition process is an API (Application Programming Interface) which is a channel that allows the
Educational Al Fact-Checking System to easily access data from various sources. It may require more sophisticated data
retrieval techniques such as fuzzy searches, to find relevant information even if the keywords don't exactly match the
search terms.

Organizing messages is an important step in cleaning data and preparing data for pre-processing to be processed
more easily. Text cleansing aims to eliminate unnecessary information, mistakes, and confusing information. The way
the messages used are organized varies depending on the type of data. Regular Expressions (Regex) are formats used to
identify and manipulate information in a defined format. Using Regex helps with specific patterns, data cleansing, and
tokenization. Natural language processing is the process used to transform text into a form that is easier to understand and
process natural language efficiently. There are a variety of natural language processing methods used such as word
management, semantic analysis, and word matching such as stemming and lemmatization. Tokenization is the process of
dividing text into groups of words or subunits that have meaning. It is a fundamental step in data cleaning by cutting text
into smaller units which help the system to handle the data that has been converted into text more easily. The last step for
pre-processing is Normalization which is the transformation of data into a coherent and meaningful form. Character
encoding, Number Formatting, Spelling Correction, and Stemming or Lemmatization are the Normalization process
which converts data from different font formats such as UTF-8 and ASCII into a single format, changing the format of
numbers to the same format (e.g., changing numbers to tens, changing integers to pieces), correcting spelling errors, and
reducing word forms to raiz (e.g., "running" to "run") respectively.

Claim Detection process is composed of Claim Identification, Heuristic Approaches, Check-Worthiness Assessment,
Machine Learning, and Deep Learning. Claim Identification is the identification of a statement related to something (e.g.,
information, opinion, reference) and find messages that have a high probability of being the one they want to investigate.
It requires the use of Heuristic Approaches, which are simple solutions that do not have a clear and fixed approach.
Heuristic Approaches is the use of traditional models to find messages that may be the ones to be examined, which can
hinder detection accuracy. Pattern recognition is the use of pattern analysis techniques to identify specific patterns that
are relevant to text. Check-Worthiness Assessment is an assessment of whether a message is credible. Machine learning
can be used to learn trust patterns from processed data using techniques such as Support Vector Machines (SVMs),
Random Forests, or Neural Networks. Deep Learning can be used to create models that can accurately predict the
reliability of a message.

Evidence Retrieval is the process of finding information related to the text that is to be examined. An important step
is to use Search Algorithms, which is a method of automatically searching for information. Information Search is the
process of finding information related to the text you want to check, which may use search algorithms such as Yahoo!
Images, Google Images, or Bing Image Search. The data that is searched is analyzed to see if it is relevant to the message
we want by using techniques such as Vector Search. In addition, this process includes Evidence Selection which is the
process of deciding what information to use to assess the reliability of a statement, Knowledge graph which is a data
structure that shows the relationships between different elements, and Textual Entailment, which is the association of two
texts, one of which can be interpreted from the other.

Verification is the step to do Truthfulness Assessment, Logic-Based Reasoning, and Machine Learning
Classification. Truthfulness Assessment is the process of verifying whether the information obtained is true. Logic-Based
Reasoning is the use of logic to analyze data and draw conclusions by checking the consistency of the data with known
facts. Machine Learning Classification is the use of machine learning to classify new types of data and get accurately
classify for new messages.

Reasoning is the last step of Al Fact-checking system process to do Justification Generation to support decisions and
Natural Language Generation (NLG) to Create text in a natural format (e.g., answers to questions) that will allow for
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effective communication with users. Then communicate with the user based on attention mechanism which is a technique
that allows focusing on the most important information and provide the most relevant results for the user.

In conclusion once the data is initially processed, the system detects claims that should be validated using heuristic
techniques and uses machine learning and deep learning models to assess which statements need to be fact-checked. This
process allows for efficient filtering of data and focusing only on the issues that matter. Evidence related to the claims is
extracted from various sources through a data search process using data retrieval techniques and search algorithms.
Evidence is then selected using knowledge graphs and text-based summarization techniques to obtain the most consistent
and appropriate evidence for fact-checking. The process of validating claims is carried out using logical reasoning to
assess the level of truthfulness of the statement. In addition, the classification of claims is provided using machine learning
models. This allows to group claims that are true, false or unidentifiable based on available evidence. The final step of
the process is to reason and communicate the results to the user, where the system generates an intelligible explanation
using natural language generation techniques and presents the information through an interest mechanism to increase the
clarity and accuracy of the information sent to the user.

2) designed the evaluation criteria based on the created process into the questionnaire and bring it to five experts
with relevant knowledge and experience to provide the feedback.

3) summarized the result obtained from the assessment of the suitability of Educational Al Fact-checking System
Process for Enhanced Transparency and Trust.

4) Bring questionnaire for seven professionals to validate the process.

Both assessments of the questionnaire appropriation and the Suitability of the Educational AI Fact-checking System
Process for Enhanced Transparency and Trust are a Rating Scale based on the Likert Scale method [27], with the criteria
for giving the weight of the assessment into 5 levels as follows:

S points means the most appropriate level

4 points means a high level of suitability

3 points means moderate suitability

2 points means a low level of suitability

1 point means the least appropriate level

The interpretation criteria to rank the average score range of the appropriateness of both assessments are as follows:

An average score of 4.50-5.00 means the highest level

An average score of 3.50-4.49 means very suitable

An average score of 2.50-3.49 means moderately suitable

An average score of 1.50-2.49 means not suitable

An average score of 1.00-1.49 means the lowest level

The data collected from expert evaluations were analyzed using statistical techniques: Arithmetic mean (X) and
Standard Deviation (S.D.).

4. Results and Discussion

All experts agreed that the proposed Educational Al Fact-checking System Process for Enhanced Transparency and
Trust is highly suitable in both theoretically and practically. In particular, the clarity of the process flow is easy to
understand, and the overall picture of the system can be seen immediately use. In addition, the process has the potential
to be developed into a prototype system to promote students” transparency and trust in a sustainable digital society.

A. Quantitative Analysis of Process Suitability

Based on the analysis of the score data obtained from the Process Suitability Assessment questionnaire, which was
collected from seven experts, evaluating a total of 20 questions, covering the process from data collection to reasoning,
the researchers used the data for statistical analysis to find reliable conclusions using descriptive statistics, frequency
distribution, and coefficient of variation as follows:

1) Descriptive Statistics

An overview of the evaluation results from the sample (N=140, 7 experts x 20 questions) showed that the process
was "most appropriate" according to the statistical interpretation criteria.

e Arithmetic mean (X): 4.69 (out of 5.00)

e Standard Deviation (S.D.): Equal to 0.47

e Interpretation: A high average of 4.69 reflects the consensus of the experts that the developed process is highly
accurate, complete, and suitable for practical use.

2) Frequency Distribution Analysis

Based on the frequency analysis of individual scores from raw data, the characteristics of the data dispersion are
skewed to the right or concentrated in the high score range (Ceiling Effect) as follows:

e Score 5 (most suitable): 96 times (68.57%)

e Score 4 (very suitable): 44 times (31.43%)

e Score 3 or lower: No data found (0.00%)
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e Interpretation: Data shows that none of the assessments were scored below the benchmark. The majority score
(Mode) is at level 5, which confirms the quality of the process in all dimensions.

3) Coefficient of Variation [28]: CV

To verify the reliability and consistency of inter-rater reliability, the researchers calculated the coefficient of variation
to see the ratio of the data to the average.

e Calculation formula:

cv=%x100

e Result (C.V.):

CV = gg x 100 = 10.02%

e Interpretation: A CV value of around 10% indicates that the data is very low dispersion or low variance, which
means a strong "consensus" among scholars. Everyone has the same opinion that this process is suitable. There is no
significant conflict of opinion.

There are feedback from experts in additional angles as follows:

Contextual and Structural Suggestions: To ensure that the process is complete and in line with the purpose of
practical use in educational institutions, experts have 2 important recommendations: (1) Artificial Intelligence in
Education Integration: The dimension of "Artificial Intelligence in Education" should be clearly added to the process and
the overall picture should not be just engineering-based but should be directly linked to the user's learning context. (2)
Data Governance & Ethical Framework: "Data Governance" and "Ethical Framework" elements should be added to the
system architecture because educational fact-checking systems need to extract data from a variety of sources (e.g.,
academia, government), the reliability and ethics of information must be systematically supervised.

Technical Specifications Suggestions: In terms of technical description, experts recommend expanding the
description of artificial intelligence techniques such as NLP (Natural Language Processing), NLG (Natural Language
Generation), Deep Learning (DL), and Machine Learning (ML) to be more concrete and clearer, so that the others can
visualize the technical insights into the work.

Visualization and Design Suggestion: For the process visualization, experts suggest modernizing the process and
have a more user interface and user experience to be in line with the target audience and the era of technology.

5. Conclusion

The quantitative assessment of Educational Al Fact-checking System Process for Enhanced Transparency and Trust
demonstrates high expert approval. The process achieved an overall mean score of 4.69 (S.D. = 0.47), with 68.57% of all
evaluation items receiving the maximum score of 5. Furthermore, the Coefficient of Variation (C.V.) of 10.02% confirms
a strong consensus among the evaluators, indicating that the proposed architecture—ranging from Data Collection to
Reasoning—is statistically reliable and highly suitable for implementation.
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