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annmissszuumelulaBansaumaniuaioLaziiuinsg
2. aduayulagiauINMsiansnyiussaaudmungvesumnine1de
USagyn Ualsu IdenAd wusha Atlleusau aussausnan wazdnaneal (Philosophy,
Determination, VISION, MISSION, VALUES, Core Competencies and Culture)
USagyn
“IIUIN1T UANNIN UszBnBam daaudnse”
Ulsu
“{jmwzywLﬁammﬁmvﬁwammu” (Wisdom for Community Empowerment)
RLEN G
“neauin1snsnsanw Wumhenuiliuinisnsfinw uavatuayunuiuizing
ogaflnaunn feszuumelulaBasaumaiviuaiouayiinnsgiu 7
AUy
“wioullsiuims vhauduin Suuduudala ldlanaunin”
WusNa
1. daaSuuavatuayunsandunn
2. AETULAEATUAYUNNTUINITNUINING
Alew
Division Of Educational Services giirnusievirunadia inunseieedu ey
AILANITIA
D = Devote g7
O = Optimistic WeuARTA
E = Enthusiasm AuNsERnsasy
S = Sincerity A31193919
aussouzvian Werrayluau vinsuida
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UMNINRY
(1.2) Foaviunu 1 fianu uwazmsnunansidunuaLe @ fi
(1.2.1) WRUENTANANTNINAIUINSIUTNITNTAN
(1.2.2) unuUURNIINBILINITNISANE
(1.2.3) wunslgABsulsEINN
(1.2.4) uwunsdndedndng
(1.2.5) wsuuimsanuidsuazauauniely
(1.2.6) UHUNRIUIUAGININBIUINIINITANY
(1.2.7) unudjiamsdesiunimasn
(1.3) msraaeuANNgnFsesenatsnistingts muausulszanamsiindeldly
NIAEUUVINDIVITNITNISAN
(1.9) dufiunsdndo/fndne Fam Faufu AIUANRLA hazU13esnYIWan Agiud
YBINBIVINITNTANY
(1.5) ANHIUNMSATIVIYAIINT NMTUTMNTMUNUILALINTINAY ATIVFBUUAAUAFNTD
Uselowd adafinis wagnsaiussnneng 9 YaeyaaIng MINauIAngnImyAaIns n1suseiiung
sUfTRNLUTEND wagmsdaaiueunthimvesinumeaiuayuiodgiumisiigedu
(1.6) snliunismunsusiliunnsssukazmulysala lunisaidunuvesmiisny
15 (ITA) TuseAumiieau kagsgAuInINgIae
(1.7) imsdfeusuanigdnugeuilisdesiunuinnms wazsennuazainud
HiAnse
(1.8) atfuayunssdususunsiam wazdniaien 013 0mnsaazLATesil
muvieTaggunsaiing q Tumsdauszgu/lasenis/Aanssusng 4 vesnesuinmanisfinm
(1.9) UfuRAvhiidu q sudilssuseunneg
2) uiuidfnm
2.1 mssvadnsuavAndonn@nwluumninerdeneien seauUTynes
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o

=

2.1.2 SvasinsiazAndendn@nuilunumine1dengien seauUsyyies
(1) Suasiasuazindend@ine TCAS soufl 1 uiluazaunasu (Portfolio)
(2) Suatnsuazdadend@ne TCAS saufl 2 Tamn (Quota)
(3) SuasisuazAndend@ine TCAS soufl 3 wendudu (Admission)

(@) SuatPskarAnaBNNAN® TCAS SaUN 4 SURSI9&ase (Direct Admission)
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2.2 MSSUALASLALANADNINANY LULMING IR ENLEN STAUUSQNSS LATINTTHLAL

A7)

LY a

2.2.1 dvunun1ssvasinsn@ne lunninedungien seauUsygns 1ATInIg
LAy
2.2.2 Suasinsii1AnwiazAnEan U INe1dUNELYT SEAUUSYIRS 1ATINIg
G
2.3 MmsuadiasuarAnfenidiousuvangnsusemaletnsgdieneua
2.3.1 davhurunsivasinseusundngnsusemaliodnsgdiengua
2.3.2 SuadnsuazdnfenineusunangasusenatisUnsdanenguia
2.4 MssvadinsuazAndonn@nwluuninetdeneien seautadindnwm
2.4.1 Ipvhunumsivadasidd@nuluuminedensien seauiuninfnw
2.4.2 SuadnsuazAndendnAnenluuminerdeneien seautdndnw
2.5 AiulATINSHUIMIN TSI Angdengl MU U San AN wLazLWIdyas
2.5.1 dufiulasinislagyiuesnisufasiuiiuusuuadyaniionuvzduinig
aounwiuazazuuiuietiauazuanUdsumuAnus v TS s sema
2.5.2 Yuwdsuguuuumsidulassnsliiianuvivaivasandesiuaninnisal
Uagtulusvuuvesulatl iuldsunsy ZOOM w38 Microsoft Team Lusiu
2.6 A IUlATINISUULLUIADYDS
2.6.1 AiulasanIsiaee1913e LasypaInIatvatuayy wugkidyasiulsaseu
seAULiuAnK L‘ﬁlaL{J‘umi‘diz%ﬁﬁmﬁuéwﬁﬂqmﬁﬂaﬂmﬁﬁmﬁ’151/8‘1/\185LEHLLaz%LLﬂﬂsﬁamuaﬂﬁ%Uﬂﬁﬂi
thissuilednidondnAnulumminedenzien
2.6.2 Ysuwdsuguuuunsiifiulassmslidanuviuaioaenndesiuaninnizal
Uagduluguuuuseulat iulusunsa ZOOM vize Microsoft Team wawnslatianiny Facebook live
Dusiu
2.7 sudulasinisguinisaniuAnvinazasuusiuindonsuuniine1densLe
ANdUNIITAFUNUIATIUELYY N1TSUNANYIVIUNINYIdENELET kagAanssu UP Open
House Wathudsins Inemsidayiumsaniufinwinazaguusiuiniuduuniieiasuaiig
audanaiile edfunisdamsfnwveaminetdonzion msliruinwinazmsuuzLwn
nsAnwudtinEou savaislWiuimeanuAnwuasersd i WWnulzuanideutszaunsnl
Fefuuaziy
2.8 MsUseduiusaunsTuiAnuluaine deneie
2.8.1 Fpvideuszduiug loun Fodefinnt (onansuuruuIndngnsumiine1ds
wzie)dossulat (nslaflansinu Facebook live wag Banner Uszwndamfusnisiuasinsididnu
2.8.2 Msusmsnssvadasidifineg o e “nsididnwiseluvinetdeneien”
warlatingy “Asuuriud” sauenisuinslimuinvehulnsdniedeud uaslnsdwinngly
WInedeRaensrezaNsTvainsiddny
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3) UNAUITZUUFTEUNANIIVINAG
3.1 ufumsiRNszUUasauma lin szuuuinismsine (Reg) Fadusyuy
MENUOWMINGNSE uarsTUvIuguATInsaY o Tiieates Tnefituneusd

3.1.1 MIAATILRALANNFDINTYBEITIL LagoonuUUTTUULTDTe3URY
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wmaluladfivunzay Wy nsimunivuenaindu nonsimuiueundiadudmiu
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3.1.3 MavaABULazUUUTITEUY ilensadeumnugndeuazUszavsaimues
syuv yfsuiuusudlelyimulunssuiummeaey

3.1.4 mslianuiagineusuwagldau lneidunisesutenisldauszuu uag
nsaewiinisldnuaiedioss q MAeadesiussuy

3.1.5 msthgednuszuudadunisquasnugiudeya nsusuginudasade
waymsUiuUpsssuundsnidelfandn

32 Mufuguataiesnoufiamesusidie (Serven dafunisinda n1sdsestoya
wazimuaailiszan Welvsruureuldedinaiosuaziivszdniaim desanienns
ATITHBUANTUE /19 9 LU N1IATIFABUNITVNNIUY ATATIVEBUNTIHUNTHEINT N1TT8Y
Jamuarudlalgmidetestunmsinurenedesneufinmesuivne

3.3 atduayunisdnnisiseunisasusvuuvesulal laud afeisuieuseulal
(Microsoft Teams)

3.4 TWusnmsdeyaarsaumewinuisnuaigluuyning1dy wagmiigaunieuan
suiinsnunwadinisveteyarig q Wethu1insgiuazeenkuUTUUTIBNUaNTY
Tusmsdeyamainms weunsuuiuled ensduduteyaldedregnios sam5

3.5 TiAUTne wuzil Hnous G]@Uﬂig‘ﬁ’]&ﬁ%%&ﬁ]ﬂ wilvdunniSesing 9 Aeafu
nsldusEUUaSAUmA

4) MUNHUIANGAT
4.1 avvayunsaniiunisimun YSuly wasUandnansvesunninende iduly

Y

AUIzigunN1TANTUNIITNANEATURIUNIINGIFEY LNUNUINTFIUNTNGATIEAURANANY
YDINTENTHMIYANAN Y I ans FTeuazuinnssy waginaeiinnsgIuvangnsiiiedItes
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MUFURUUTBINTIAVINEUMENGNT waznTIva0URnauTRve38713158SURRYaUNANans/a13158
Usgdmanans ilulumunaeinnnsgiundngns

4.1.2 asrvmeudoyanisvosydifuAsuuUaseansdussimangnsuazenansd
ASUuRAroUNANgns Ha1uN13IYInTs luluaunausiuinsgiundngas wasinasuinsgiu
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4.1.3 HAMINNNTANIUNITRANGATYRIAME/ANENae N1SUSUUTIangns/
wangnsludlmduluniuseussusiiain s Ul andngnsuagn uuNUNITUSIANANGAS
UNINYIRE NN

4.1.4 fanuanusveInadIuivInisvemangns iduldaunasiuinsgiu

NANENT
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4.2 JevihaleddnseAulSynes tavseauladnfng
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a o
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1.9 dalassnsiiAeddosiunisdniunisudngns Imqmﬁ‘wé’ﬂqmswzgwaa
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4.10 UFoRnThidunuildFuneumune
5) MUIAMNATUNUS
5.1 NUMUNIARAYIANYIA (seileunaziisnisnsianudiile)
5.1.1 alun15503v9391Us81ANYI9U (Nonimmigrant B) siaaaiuyalne
Usgdiauszmelviiuenansdanineend ieufiRanuaou a smingrdongien
5.1.2 duflunisdesveldsulszanig i udssanieny (Nonimmigrant B)
9849191589161 AredtinaunTsaudifies ielienasduassrdauisal foRnisaeu
a unTIvedeneienla
5.1.3 aullun1siesvs MsveuszezIaIn1sintnlusiveandnseedinau
AUt dles 1Wiue1a1sdvn1aid
5.1.4 sdunisudenisiiiuiegluszey 90 Yu 1999191369199 A
dinanunsisnudiiies
5.1.5 andunsiesveniseug19vinulusve1andnguese1a1sgu i e
dinanudamanudseidmianeien
5.1.6 ALUN1TT0IVONITVENYTEEEIADUYINVINUTUTIVOIUITN TV
919158 ARedinuIanUUTEITImin
5.1.7 aniiun1s3osven1sivnsusedndifidun19v099197156919619%917 60
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5.1.8 Uszanuaudesnseedyn1dnivesenansdvriinaeid
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5.3 MUAUUTTIIEUNUS
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5.3.2 Usgndunusmsusey dunwviefanssy a fedssna luduumaing
5.3.3 msdevhusiuiulagdedfivial atun1vdangy
5.4 91uAUNTIAUINITITING
5.4.1 Uszanun1sveaylAvmunelujiRausssemaveiyaains
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544 U32@1131UN15309990139 v usdeAun19riingnvnas (Official
passport) Wuyaang tieUftRswns a fsussmea
545 AluUNITTEU KATN1INTIEOU AANUElARUATUNYIBINGY
5.5 NUAUNIAUARUTMSLAUNIUG TR 0 faUseine
5.6 AUliNAaUSUBIAUNNLANYIA
6) ualuauIVING
6.1 aullunsdnaeuiidnsyaudSayans Ineaniun1siindngaudseanuimuynaing
waziangunsal Wledmidnurduatudeasunazussguestesaulusieiviiidiuiuian
ametdoulddesnin 1,000 Ay é’ﬂm&JmmazmmﬁmqﬂmaﬁuazamuﬁLLdﬂmz/ﬁwmé’HIumi
Jnvhdnduatudedounazussgresdodeunasnaumaiuing 113378 N1IATIINTZATEAIRDY
MmgsyuuRaNimes wavnmsviatedeasy TRdulusmuussmeauminedungien
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quUszana MsUsTrduRuslasinsilineusy n1sdnaauiitlneusy nsinseussausuiy
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6.3 UszLluaNsIause1159A1UNISIANISISaUNISaeU tnaUseiliuseaua1ansdile
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dudunuiifsates oud nmsssuduiusnisivaidas nsduadag nsdnuszsunugnssunis
i’mﬁgqmﬁmﬁwLaﬂmimiﬂizsq:uLﬁaﬂizﬂgumiﬂismﬂmamiﬂimﬁu/ﬁmﬁaﬂ

6.4 3puALNSeuALIvINSLaYneEnslETAnvelantudA 1 Waulasing
3puAIndeNsuivnsLarineennsleinvesidntutn 1 TnesudunisiOndissulseanm
Uszanduiuslasenis Uszanuanusiniiessninmenunely Wednliinsesouninundo
FuAmnnsuarinernsliiinvesidatula 1 1eud nsdeusuidnlndduli 1 waznisasutn
syiununSingudniuianlul $ud7 1

6.5 ALTUlATINITAL Super KPls AIU3TIASU8UNINgae LY

6.6 IAVINTIYITURNANIENITHINUYINVBIU U Ima%’ﬂmiﬂizsqu%l,mLLm‘vmmsLﬁu
FIUTINTOYANUUUADUIUAMIEN THMUTMVBIT AR U UUawmziTeududineaulal
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6.8 Uszmdutusioyatnaisiieaivianssuveinssuimsnisinw Tnednvinde
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7) UEESUANTIAUSUAZIINESNITYN9TY
wundvAnealu (GE)
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n3ANEN
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7.1.4 %’@ﬁﬁagaLﬁ'mﬁ’uﬁaﬂsimmiﬁaumsaau WUUNAEDU/LUURNYR Tuszuy
GE-Online (ge.up.ac.th)
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7.1.5 UszanduiusnanIsuuazy1I@sfg g 81U GE-Online (ge.up.ac.th) wag
\Wa Facebook mandanuily umivedensien

7.1.6 TWavinwifuidauaslridoyaifeafuianssunsFounisasunsnin
Anwvhlusume Facebook winalwdnwiiily umninendenzien

7.1.8 ANHUNITIUNIUAINDULNUNITABULAUNITENIU LAZAIRDULNUNER
FreaeusedymnmnAnwluseivmunivdneiily

7.1.9 Uszanuruieafunsdansideunisaeuseivviunnivdneiily

7.1.10 sfiulassnsiiefununaivdneiily

7.1.11 sdudlunnsuulsmdngaamnaindnwinluauisseuveanisiamn

7.2 M5
721 sudunuideniglilasenisnandudniuglndiieaiieiidsauii
Au550ULgId M UgNaIMNITU New Growth Engine m1uulyune Thailand 4.0 wagn15ujsu
nsgesAnwlng “mneindnwihlugideuiuslnindaussauzge”
722 fudumAdeieimunnsSsunsaeuneinluneinanyiily
AMNAANYILATNITANENYIYTAINITAUATSII9IY (CWIE)
1. Uszauauuagguanisaidunuaniafineiuaznisdnyidsy sanisiunisvinenu

(CWIE) viamtrsauniulunaznieuen aniuusenaunis wazandugaudnuiasetieninmile

MUY
2. davhanusiuilon1s3rinig (MOU) saufuanuysenaunis
3. fnuszyuiiieafvaniafnyinagnisfinuideysuinisiunisvinianu (CWIE)
UNINYIREN LY

4. FalasannseusunIsua LS aNdanaiafnwuazlasssiefuarRafneuas
MIAnwITIYTNNSAUNISYIaIU (CWIE)
5. guasruugIuteLaaniafing amInedenelen hitps://coop.up.acth wagseuy
Aneu wazUszilunadnsnisiseuilananiafnwinansAnw ey sann1siun1svinau PLO
Tag : https://plo.up.ac.th
6. quawaznaumUTAnluMNA Facebook anfiafiny) unineaeneie
8) v1uNzLUyUNEn
unzdeuddn Usznouse mitaenas wiienssdeu mineUndin dedlveudne
asvandlunsufifam el
8.1 wuWBNET
8.2.1 Susneaudmdnlul
8.2.2 dpyhufiunsinu
8.2.3 MTIVADUANMIANTEAUUSYRI9S
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8.2.5 nyrvdeudeyaniseseldninduluauseileu Jovadu Usena uay
mNUAURTIAEesUsEaudEAn Wvthil wasdfiAeades neulauouminetdofiansanduiuns
pudsnis

8.2.6 sidunsidsanmsanuilituianfieninazdisanising
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o

8.2.8 dnvinszidey YoUsAu Usenie uazkuwiufuRniAgateatuaunuizinig

1) AMEATIUNITUIMITIUIVING UUINSIAE NN
2) ﬂmzﬂiszm'ﬁﬂmimm%agzyﬁmamé’i’ﬂﬁ

8.2.10113U3n15 AU A® wuzdh neudaniuaztuanisatunisliuinis
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waz o annfisenunadoudn uninerdensien

8.2 WUIUAITNNTYUAITNEDU LAZANTINEDU

8.2.1 IAYINMTNISHUAITNEDY A1 NABY UaZAITNANADY

8.2.2 99IMDTHU 1109 i-Classroom uagited Active learning M51980UNDY
Uszanugeesldnsalveliing laueuvningdefiansan seseslussuy

8.2.3 davi1A¥esaldsuuuatsneivn (UP 20.1) n519aeu/Suffes laue
WwiMingdefiansaneud® USuuiluriussuuuIniinsine wavdA1Sesveudasiedun (UP 20)
FuAsouazilasedviluszuuuinisnsAne

8.2.4 nsr9aeuTeInNaaey nIdlauziausveoyiddlidne/ind1eky

ﬂ’]iaamﬁumizmwuaa;:iaau

8.3 wuletuginAne
8.3.1 MuUATIIERUMTANSINSANwIveslansEAuUSYa I3 TASINTilAY Way

o

LY a =

seautdindnel InasSuaidesniniiazdianisaneivesdanseauiudinfny) nsideu
Tasaadns waglnausiou Muvninerdeimun Juiinaaiuznsduianising davillususesnand
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pnaTinIuaiiod i dufds lauenuznssunsTMTin N Ine donsie Ra1san l@ue
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(2) wuunesuveaRlAlATITITINeHINUS (UA. 7) wazkuunesudITIeu
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176714[2] Curriculum Development and Leaming Management 3 (3-0-6) 3 120 400 4.00 A 2/62
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176724[1] Knowledge Management in Educational Organizations 3 (3-0-6) - - - =
176725[1]  Educational Policles and Strategles 3(2-2-5 - - - %
176726[1]  Educational Quality Management 3 (3-0-8) - - - .
176727[1]  Law for Educational Administratars 3 (3-0-8) - - - -
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AN 19 fegslassaimangas sEAuUTav wau



2UATRIU N1IATIEBUNITANSINTANYT DAnTeAuTUAnANE) U Anedenzien 41

e
piad ¥
£
Ce
3)

Tassa¥ramdngas seRuUSaygynten (lamsisouledsavasliininiy 3.00 wzuuy 1.2
WaZUWUY 2.2/8lHadunwdangw/r1un1sasuinnuauds) nsdlsedvninerlinus insadigaiing
Ju s udr wimenreunihdaudu P desszanuiminigauassuunisameifouBouiuna
maseulidu S Ysingdayadanin 20

m U INEIALWELEN
I'Y OF PHAYAOQ UpP 23

wipeughets W isdom, far Community Erpowermeont’
= S < =

479 ﬂﬂu‘[mw%‘?mﬁ’nqmi

i bt 40 dnFanrsfnu
wangas : 52168105016(2) wéngralFraywmufidoidin srlenmsdanismavendeuesTsum 2550

HANTIEaU

1. hidan mmeesrirssiumusdingy dmdulufiefoe (o.msdnntd (uusene 31 ae. 50 uase we. 59)
2. e msssushunerdinguusndafinen sefudofinfng (Hiu amusaseu UPIC 1.n9dnns)

3 e rEsaunednguseduTinfindne sedu 2 (me 0500.35/2975 24 8.A.2560 2.n9dRnT)

4 dw maseuinRmaR (2560 (ada 2)

5. s nssulmssdniineinud

6 W mssaudnenilnug

HANTIRSI9HaL FAIL
wiauiin PASS
whefindgn 57 wielinitas 57 wiIsRnfH 57 misefiofiis 0
TdAnu FAIL
Ugegn 6 Dsfinening 3 il 7
GPA PASS
GPAFNGA 3.00 GPA. 375
PPTT TE LA BT AN SAAX 1 a3 3 4 E
1 e HnuE PASS MiIN 36 CR PASS 36 CR GPA 0.00
419890[4] Dissertation 36 (-) 36 00 000 000 S259 5 1/60 5 2/80 5 161 S 2/61

(419809{8])  (419809{0]) (413832(10] (413609[10] (£12522[10]

2 yemefiTn (Course work) (sidaunda

2.1 wHIBTEIRNg T PASS MIN 8 CR PASS 9 CR GPA 3.66
419811[2] Theories and Ethics in Tourism and Hotal 3 (3--8) 3 105 3.50 350 Be 1/58
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Methodology in Tourism and Hotel
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3.1.1 N1130933a8UlATI@TmMAaNgnT Up23 Aadr1u (PASS) A1ULNUN1SANY
SEAUUTYEY N UK ¥ ABIUNTARUYSEINAAIINS avinaaeun wdingurieamelleuseu
78309 (146700[2] Intensive English for Graduate Studies) Us1ng)fae19990% 30

aw
m UWFINENAUNELEN UP 23

sy UNIVERSITY OF PHAYAO
| S’ R '

ﬂ‘iﬁﬂﬂﬂtﬁﬁ\‘lﬂ%’l\‘lﬁﬁlﬂﬂﬂ?

W islowe for Conmanity Enposserment’

40 dndanisinun
nangAT : 32045216317 mangmemafneemindia sefsmangriuarniised 2563

SN NN NI NS EEEE A EEEEEEEEEEEEEEEEEEEEE

HATTTREL . Y
i mumsaauﬂszmammgﬂ

1w msmulszuranTg (Bnifnun 2565 (rdd 1)

SsssssEssEEEEEEEEEEEEEEEEEEEEEEEEEEREEE

HANTSRTIIEEL PASS
wHaniin PASS
minuflafingm 48 miwnfirflaa 53 miznfinflsa @
Dnw > PASS
Dgeam 5 BrsfAnemind 2 wul 3
GPA PASS
GPAdgn 3.00
wmiosfim  CA  PT AVG MAX 1 2 3 4
1 st
1.1 WaTATEILM PASS MIN 8 CR PASS 9 CR GFA 4.00
17770112) Research Methoddogy in Social Science 3(2-2-5) 3 12.0 400 400 A1l/64
177702(2] Digital Innovation Technology for Educational 3 (2-2-5) 3 120 400 400 Al/64
177703(1] Leamning Assessment and Evoluation and Quality 3 (2-2-5) 3 120 400 400 A 364
Assurance
1.2 AT ANz
1.2a ﬂﬂ_liﬁ‘ﬂ'"ﬁ" PASS MIN 9 CR PASS 9 CR GPA 4.00
17TT22]  Curriculum Theories and School Curriculum 3 (2-2-5) 3 120 400 400 A2/64
177713|2] Research for Curriculum and Instruction Development 3(2-2-5) 3 120 400 400 A2/54
177714(2]  Instructional Effectiveness Development for Teaching in -~ 3 (2-2-5) 3 120 400 400 A 364
English
1.2.2 ngnitinag PASS MIN 18 CR PASS 18 CR GPA 4.00
1.2.24 ﬁmiﬂng PASS MIN 12 CR PASS 12 CR GPA 4.00
177711(2]  Educational Philosophy and Educational Peychology 3 (2-2-5) ] 120 400 400 A1t/64
177715|2]  Self - Actudlizotion for Professional Teachers 2 (2-0-4) 2 60 400 400 A165
177716l12] Learning Management Theories and Classroom 3 (2-2-5) ] 120 400 400 A 364
Maonogemsent
177717(2]  Building Relationships with Parents and Communities 3(2-2-5) 3 120 400 400 A2/65
177T18]1]  Professional Experience Practicum during study 1{0-2-1) 1 00 Q0D 000 s2/64
1.2.2.2 Tﬂ‘i‘ﬂﬁ'l:lam‘iﬂﬂﬂ FASS MIN 6 CR PASS 6 CR GPA 0.00
17TT762(2] Teaching Proctice 1 I(0-9-5 3 00 Q00 000 s1Es
177763|2| Teaching Practice 2 3 (0-9-5) 3 00 Q00 000 s 285
1.2.3 nguirnam@sn hitiaundn PASS MIN 6 CR PASS 6 CR GPA 4.00
177721(2]  Curriculum Manogement 3 (2-2-5) - - - — AN NN R R R R R R EEEEEEEEEEEEEEEEEEEEEEE
177722[2] Leamning Management for Thinking Process Development 3 (2-2-5) = - = - q a P o H
177723[2] Procticum in Currioulum, Instruction ond Supervision 3(2-2-5) - - - - E a\‘ﬁ/]SLUEJuLﬁEJuﬁ’]EJTlﬁﬂ'}'@'}@x‘iﬂﬂ‘lﬂ E
177724|2] Synthesis of Curriculum and instructional research 3 (2-2-5) - - - - RMusssens ....................................:
177726(2] Inclusive Leamning Development 3 (2-2-5) 3 120 4,00 4.00
177727|2] Onfine Curriculum Development 3 (2-2-5) - - - -
177728(2] Curriculum ond Instructional Innovation 3 (2-2-5) 3 120 400 400
1.3 msAnAiuAATeRuEd PASS MIN & CR PASS 6 CR GPA 0.00
177792(3| Independent Study 6(0-18-9 & 0.0 QO 000 F2e5 5 Nes
ATTTA2[6]) (1FT7T92[E])
1.4 sefniar Bivumiauiin PASS MIN 5 CR PASS 5 CR GPA 0.00
146700(2] Intensive English for Groduate Studies 3 (3-0-6) 3 00 Q00 000 S 164
177781[1]  Seminar 1{0-2-1) 1 00 002> 000 S 2/64
177782(2| Regional Studies 1{0-2-1) 1 a0 [allns) 0.00 S 185
2 ﬂﬂaﬂuﬁﬂTﬂ'ﬂﬂ‘t‘N PASS MIN - CR PASS - CR GPA 0.00
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3.1.2 M3nT19a0UlATIETNANGAT Up23 fosi 1l (PASS) ALLHUNTTANY
SEAUUSQYYIIN WY N TnadeuNIwIdINgwseamslsuReuseivIn1wsInge (146700[2]
Intensive English for Graduate Studies) U51n9#3ae9990 1 31

m U AINeAuWELEN
UNIVERSITY OF PHAYAO
"Quu -,

y N - ' N F . F=
s Signrumansuranuivosvaials : Wishon for Convmunity Enmpossermeat’

mﬁﬁﬂu‘fﬁﬂﬂ’hmﬁ'ﬁﬁm

uﬁ'nqnq : 311051060(2) wangasinemanseniufa e fmrAardEuonion 2560

HATNTIREY

1. dm nrReufveniiwud
2 W neasulpseidinenivug

UP 23

40 dudenisinun

HAMTTRTIIFEEL
wianfia
winufirdingn 38 wiefirflag 41 minufimilsn 0
Bdnua PASS
fgegn 5 BmsfAnunin® 2 #8 4
GPA PASS
GPAdIEA 3.00
winufin  CA  PT  AVG  MAX 1 2 3 4
1 miamAneseien hilisend
1.1 marATTanTE AT
1.1.1 1.1 Fruamiadu PASS MIN 17 CR PASS 17 CR GPA 3.80
2827112] Technigue ond Teols in Environmental Manogement 3 (2-2-5) 3 10,5 350 3.50 B+ 163
282712{2| Disaster Rick Assessment 512-2-5) 3 120 400 400 A183
282713|2] Research Methodology in Science and Technology 3 13-0-6) 3 120 400 400 A183
2827142 water Resource Manogement and Land Lss 3 (2-2-5) 3 105 350 350 B+ 2/63
282715]2] Technology and Air Pallution Manogement 3(2-2-50 3 120 400 400 A 2/63
282716(2] Seminar 1{0-2-7) 1 00 Qb0 000 5283
282717|2] Seminar Il 1{0-2-1) 1 a0 000 0.00 5 184
1.1.2 1,2 fyneamfsn PASS MIN 8 CR PASS B CR GPA 3.66
danfilatiandendnundulanguniladasatud
1121 RHIATEEINETIA ’ PASS MIN 8 CR PASS - CR GPA 0.00
28272|2] Atmospheric Model for Ar Quality Management 312-2-5) — - — T
252722|2] Doto Assimilotion Technigue in Air Pollution Monogement 3 (2-2-5) - - - -
282723(2| Greenhouse Gos Manogement 3512-2-5) - - - -
1.1.2.2 waaiEAmainusrsaafusuaTiy PASS MIN 8 CR PASS - CR GPA 0.00
2627312 Industrial Hazordous Wioste Monogement 3 (2-2-5) - - - -
2527322] Ervironmental Biotechnology 3 (2-2-5) - - - -
282733|2] Industrial Wastewater Treatment Technology 3(2-2-5) - - - -
1.1.2.3 mraAfuAm A Rsuas AT PASS MIN 9 CR PASS - CR GPA 0.00
2827411  Agricultural Waste Utilizotion 312-2-5) - - - -
252742[1] Bioproducts for Agriculture 3 (2-2-5) - - = S CCL L e e L e LR L e e LR EEE LT
282743(1) Risk Assessment and Health Manogement 52-2-5) - - - - s = a 1Y) E
2527441 Tropical Ecology ond Global Climate Change 3 (2-2-5) . - - -E aQVluL‘UEJuﬁEJUT]EJ’J‘U'Tﬂ'TH'TENﬂE]‘H E
1.1.2.4 HHARITTIRTRATSI AATS PASS MIN 9 CR % T L BLCLCCECETERERRERERT Y ey
262751[1] Sufficency Economics ond Sustainable Society 3 (2-2-5) 3 105 3.80 3.50 B+
2827521 Enwironmental Public lssue Commumication 3 (2-2-5) 3 12.0 4.00 400 A3
2627531 Environmental Economics 3(2-2-5) 3 105 350 350 B
2 menilwug PASS MIN 12 CR PASS 12 CR GPA 0.00
282781[1) Thesis 12 (D-36-18) 12 00 Qo0 005164 5 2jg4
(2B2781[B]) (282781[8])
3 swiemiafuGiniuminefin PASS MIN 3 CR PASS 3 CR GPA 0.00
146700(1] Intensive English for Groduate Studies 3 (3-0-6) 3 00 002 000 5163
4ET00{2])
4 Fwireanlaseai PASE MIN - CR PASS - CR GPA 0.00

A 31 siaegnelasiaimangassTauUSen wnu n AN (PASS)
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3.1.3 N139539aeUlATIaimanans Up23 Aodsnu (PASS) ANULNUNISANY
sEAuUSyanen Ao unsaeUinAmaNdf aauNIuANIN1YIINguIEINYI (English for
Graduate Studies) LAZADUNIBIDINGBHIULNUINNITAINTINITAN YT TEAUTUAAAN B
U51nF081959n N 32

n WM INUIATNZE
UNIVERSITY OF PHAYAO UpP 23

mautnnﬂmui’nﬂm

— &0 ddesnmftmin
winERT : S21681056362) wiinga T eliloate seirrmdan rrisafuauss b 2559

HERTTIETY
Disime  omwpusrumriengweridfirme sefuTnelafog (un, eemgy Eng 2-61 (791
W rrvepwreianey e AvUefafime iy 1 CemArnm 28810 | desssssssssssssssns,
W mrosndneseai (oo 2562 (adal 1 :
W el gwss Aunefefiow 18 2 Bmafimen 2562)
M rrvvnu st e e rOd

W rrrmnneeGmad (o Arerusen Dol 2965)

HRNTIRTIINRL
wianfim
wingfashen 87 wioghefla: 57 winfisfes O

3 N kL R =

Tlmin PASS
Ogean & Trrrafinwrunk 3 $2 5
GPA PASS
GPASYER 3.00
shanfim CA PT  AVG MAX 1 2 3 & 5
1 i PASS MIN 38 CR PASS 38 CR GPA 0.00
410G 4 Desetonor 26 (=} ] 0.0 000 000 280 5 182 § /82 5 163 £ 288
ATRAGHALN (410BNS] |A10&RSND) (4IDEDUI0] (41989 10]
2 ey (Course work) Datiewurria
2.1 muwi iy PASS MIN 9 CR PASS 9 CR GPA 4.00
AIGRINZ] Trecres ond Ethes i Tasam ond Hotl 3038 31200 400 400 AWt
4198102 Advonced Quontictive Reseoncth 312~2-5) 3 120 £ 00 400 A 161
Hcdeny g ord B
4198152  Advonced Qualiatve Reseord 3 (2=25) o] 120 400 400 AZS1
Vethodoiogy n Tourism and Hotel
2.2 warernawefiou
2.2.1 Trmaniiaiu PASS MIN & CR PASS 6 CR GPA 4.00
41982%2| Prioscpiy Concepts ond Theories n 343 5 120 400 400 A 1M1

Advonced Monogerment

41987

222 Semec 2-2-% 5 00 000 o0 §ya2
2.2.2 funomien PASS MIN & CR PASS & CR GPA 4.00
AMEIYY]  Hunon Resource Morapseest in Towism 3 (2-2-5 . - - -
ondl Ll
4198 Tonarmm Pl ol Dt ! 2-5
Ouveles
4194 oD = - =
419834{1] Mewing Incentrees Corferencrg % 12-2-5) ] 120 400 400 A 281
Eshibtions. Management
A198351] Touram ond Hoted Innowotive Manogement 3 (2-2-5) 3 120 400 400 A2WY
3 rrefrmenlnseniog PASS MM - CR PASS - CR GPA 0.00

1w 32 fegslassaimangasseauyIaynaniising (PASS)

Y191l S1edvInentinus 419899(4) (Dissertation) nsdinan1siseudusnes P lilszanu
Wvifeeuiees dlaenans Usuaauglmdu snws S
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3.1.4 nsnsvaeulasiasiamanans Up23 nsallassadramangaslasinu (FAIL

Usngsegnasanin 33 Wsdunsdel

(1) pRd0ULN U TR UN Tz DEULS Y

(2) nsdiladiinunisasuinAnuinwsengy dmsuluda deswmameleu
F8UIIIIN1189n0Y (146700[2] Intensive English for Graduate Studies) (Musutidnszau
Useyayln)

(3) 318N ANUS 419899(4) (Dissertation) nsdinan1aissuludnys P
Tsvanudwiiiireufinmes wineonans Usuanuglidy Snws S

ﬁ R AN AL UP 23
ana skl | W icom, for Conmurity Erpomrment!

M‘i?@ﬂﬂﬁiﬁridﬁ%‘rdﬁﬁ’ﬂg{ﬂi

—
Wﬂunuﬂi: ) ngaanad i anss e seimsdansnsieastousus 2560

HANTIRay

1. Tens  maneaewing sumeriingy dwdiufufinfine (dszdtnsfnue 2560)
2. W msssulpsedadineiinud
3 W maseuTmerileued

HANMTINTIFEaY
wianiin PE

mhwfadign 37 wiefinilas 40 vnefinfii 37 wmhoufaitsa 0
Tdnwn ; FAIL
Ugwm 5 nadnunind 2 ol 6
GPRA PASS
GPA.ANEA 3.00
weasfim  CA  PT  AVGE  MAX 1 2 3 4
1 mrsiTuantz e Hliaundn
11 nauTwiruaniidy Gruanldiiaundt PASS MIN 19 CR PASS 19 CR GPA 3.86
136711]2] Concept and Theory of Toursm and Haotel Management 3 (3-0-6) 3 10.5 350 350 B+ 1/60
136712[2] Panning and Development for Tourlsm and Hotel 5 (2-2-5) 3 120 400 4.00 A 160
136T13[2] Research Mathodalogy in Social Sdences 5i2-2-5) 3 120 4.00 4.00 A 2/60
136714]2] Strategic of Tourism and Haotel Business 3 (3-0-8) 3 90 300 300 BZ260
136T15(2] Cross— Cultural Behavior in Tourism 3(2-2-5) 3 120 400 400 A2/60
136716(2] Data Management for Declslon Making i Tourism and 3 (2-2-5) 3 105 350 350 B+ 161
Hotel
136T17(1]  Seminar 1i0-2-1 1 00 000 000 S1E
1.2 ngumedrnanan smemlideund PASS MIN & CR PASS 6 CR GPA 4.00
Hinanlnudendoulunete feafud
136721[2] Sustainoble Tourism Management 5 (3-0-8) - - = =
136722(2] Cultural Toursrm Maragemeant Fi2-2-5 3 120 4.00 4.00 A 2/64
136723[2] MNoture and Adventure Tourism Management 3(2-2-5) = L5 — -
136724[2] Community based-Toursm for Entrepreneur Business 3 (3-0-8) - - - -
Manggement
136725[2] Modem Toursm Management 3 (3-0-8) - - - -
136726[1] Design Planning and Development for Hotel B(2-2-5) - - - -
1367271 Accommaodation Management 5 (3-0-8) - - - -
136728[1) Tourism and Hotel Innovation 3 (3-0-6) - - - -
136728[1] Human Resource Management for Tourism and Hotel 5 (3-0-6) - - - -
136731[2] MICE and Event Management 5(2-2-5) 3 120 400 400 A2/e4
2 Tineniinug PASS MIN 12 CR PASS 12 CR GPA 0.00
1367412] Thesis 12 (0-36-18) 12 00 000 000 SUEt S 264
U3e741030 (36741021
3 swtrrianulidnndaafin PASS MIN 3 CR PASS 3 CR GPA 0.00)
146700(2] Intersive English for Graduate Studies 3 (3-0-6) 3 00 000 000 S1E0
4 T HEN LATIETS PASS MIN - CR PASS - CR GPA 0.00

W 33 sagslassaimangasilinig (FAIL)
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3. 2 wnensiinay/AneaeReuUd NS auiuluune U
3.2.1 wuumesuihduaNauysalaNIZUL iThesis ATIadaULNSlAn uazsoslianaiiud
ASUNIUANYTA] UTNYAee19ian1n 34 Uagnn 35

Section, Division of Educational Services, University of Phavao

|'::""'_:' INTEGRATED THESIS & RESEARCH MANAGEMENT SYSTEM

DOCUMENTS FOR SUBMISSION OF COMPLETE THESIS
T | S | | S——————
Field of Study: Agricultural Science
Faculty/Institute/College: School of Agriculture and Natural Resources
Level of Study: Master of Sclence
Phene number: /i
E-mail address: 63011090@up.acth
Topie: Fl'ljﬁﬂ'd"ﬂ.‘.u'.-ﬂ"ldﬂ'11?HL€1?‘;JI"I'1'§Naﬂau;"lﬂ'witjq“{ﬂ'wﬁﬁﬁ']ﬁﬂ{
“HuSuailangien”
A study of Extension Guidelines for Geographical Indication for

“Mae Jai Phayao Lychee” Productian.

ey MO Al

63011090_2202150534

Count the total of pages: 165 pagels]

1. THESIS DISSEMINATION CONSENT FORM
It is the policy of the Graduate School of University of Phayao
Advisor Approval Proposal: 23-02-2023 Officer Approval Proposal: 23-02-2023
Complete Submission: 03-03-2023 Semester Academic Year 2 / 2022
Evaluation: Passed
Dissernination through electronic media, publication, radioc and television media: allowed
Dissemination of full document on a website: allowed
2. THESIS COMMITTEE
Dean / AOIURA
Assistant Professor Drtiiiississiinbi
Chairman / 152571
Associate Professor [
Advisor / a1masiivinu
Assistant Professor [
Co-Advisor / a1suAENYIS M

Assistant Professor DrWIPCRNPAN NUANGMEK

Irtegrated Thess & Receardh Management Systam GEMERATED: 03/03/2023 11:2227

Unheersity of Fhayao

W 34 81 UUNBsHNdANENY TNV iThesis (1)
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3. RESEARCH MAFPING
Subject area : Agricultural and Biological Sciences (miscellaneous)/Aericultural and Biological Scences
Thailand Standard Industrial Classification (TSIC)
Section A : Agriculture forestry and fishing
i i i i
Research projects on the promation of fruits
Researches on arsanization development
Researches on human resaurces and society development
L Soience, Tedhr nil Ingustry Developmern
Researches on production industry supportive technalagy
4. REPORT ON PUBLICATION OF STUDENT DISSERTATION
1 11aq“ﬁ'n15Eianﬂ‘“wn'11mﬁnﬁugﬁﬁiﬁﬁmqqﬁmﬂn{msﬁﬁﬂm “Aunslonsien”
Document Type: Article
Source: F15ATIHEANTIUNTINYERT
Volurme: 1
Pages: —
Publish Year: 2023
Published Date: 2023-04-01
Certification
1. Ensure that students have the published by the prescribed criteria
2. This thesis/dissertation/independent study has ehecked a plagiadsm from Akarawisut program,result as: 2.70%
(httpfplag.grad.chula.acthf|obs/3009683/90 27561 Y96)
3. Advisor has reviewed the student thesis/dissertation/independent study for completion of all connections and
adherence to the University of Phayao acadernic integrity policy, and approve the submission of the

thesis/dissertation/independent study to Educational Service Division.

' (SIGRIAEUIE. oo s

(13- Ta ) OO, LI o

| i ——— Assistant Profess enimibaimsmy : ..

. <+ AYLYUR
Graduate Student Thesis Advisor F :
e oA ok HOREL i F i £ EEED,

Integratad Thesls & Research Managemant System GEMERATED: D3/03/2023 112207

University of Phayao

AN 35 ﬁ".;asjfmLLU'UWa%uﬁ%iataiuaugiajmnizuu iThesis (2)
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3.2.2 yuunesuihduaunisfnwmauaiisieauiesaduanysal (V3. 9) lanzszau
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Title: EFFECT OF AQUEQUS OZONE WATER IN COMBINATION WITH CALCIUM ALIGINATE COATING
ON MICROBIAL INHIBITION ON THE QUALITY OF FRESH-CUT PHULAE PINEAPPLE
Author: “e, Thesis: M.Sc. (Agricultural Science), University of Phayae, 2022

Advisor: Assistant Professor DD Co-odvisor Assistant Prm

Keywords: Aqueous ozene calciurn aliginate quality fresh-cut p\'necpplé

ABSTRACT
Studies were conducted to invesligate the effects of aqueous ozone treatment combined with

calcium, alginate ceating on the inhibitory activity of microorganisms and quality attributes of fresh—cut Phu Loe

pineapple during storage at 10 C and 80% RH, Three experiments were performed under laboratory conditiens.

<=
;I The first experiment was designed to investigate the effectiveness of ozonated water washing on maintaining
B

% post-harvest quality and extending the shelf life of fresh—-cut pineapple when washed with aqueous ozone at 0,
?; 100, 150, and 200 mgrhr. concentrations for 0.5, 1.0, and 2.0 min. The results showed that the ozonated water
g treatment was the most effective at 200 mg/hr. for 2 min. dose in controlling microbial activity, physiclogical loss
§ in weight, and enzymic browning, and had a shelf life of 10 days. Experiment 2 was to assess the effects of
% calcium chloride and calcium loctote coating on the post- harvest quality of fresh—cut pineapple. Fruits were
E‘ dipped in the aqueous solution of calcium chloride and calcium lactate at 0.5, 1.0, and 2.0% for 2 min. and
: stored at 10 C and 80% RH. The results revealed that in both calcium chloride and calcium lactate 2% treated
% fruits, the weight loss, decay incidence, and browning were minimized, and able to retain shelf life te 10 days.
i Results of Experiment 3, testing the combined effects of ozonated water 200 mg/hr., the agueous solution
g of alginate (1%), calcium chioride (2%), and alginate (1%) in combination with calcium chioride (2%) on the post-
? harvest qudlity, and prolonging the shelf life of fresh- cut fruit revealed that the cut—fruit dipped in the aqueous
f: solutions both alginate (1%), and alginate (1%) together with calcium chloride (2%) was effective in controlling
; microbial activity and increasing the shelf life up to 12 days.Keywords: Aqueous ozone, ozonated water, Phu Lae
: pineapple
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A STUDY OF THE RELATIONSHIP BETWEEN TRANSFORMATIONAL LEADERSHIP AND INTERNAL CUALITY ASSURANCE
OF SCHOOL UNDER PHAYAQ PRIMARY EDUCATION SERVICE AREA OFFICE 1

R O
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Dissemination of full document on a website: allowed
2. INDEFEMDENT 5TUDY COMMITTEE
Dean / AMIUA

Associate Professor _

Chairman / Uss5711

psistent Professor (D

: ol
Advisor / eranseindinen

o, D

Committee / A534N15
psistant Professo QD

Integrated Thesis & Research Management System GEMERATED: 27/05/2023 16:5%5T
University af Phayao


yanisat.th
Highlight

yanisat.th
Highlight

yanisat.th
Highlight

yanisat.th
Highlight


o & ~ v o A - o
21 39U NNIATI9REUNITANGINTANET ARATeAUTUTARANLT NPIAVIENagnsIEn 148

ed -
i)}

fam)}
Ce
<3

3. RESEARCH MAPPING
Subject area : Education/Social Sciences
Thailand Standard Industrial Classification (TSIC)
Section P : Education
B. Economic, social, educational and cultural researches
Research projects on social, econamic, educational, cultural, livelihood, and political policies and management
4. REPORT ON PUBLICATION OF STUDENT DISSERTATION
1
rmﬁnmmmé’nﬁuffs:m"uanw:éﬁﬂmm]'ﬁ'wwaq11aqéﬁmmnmﬁnmﬁ‘umsﬁﬂLﬁuawﬂﬁxﬁ’uqmmwmalwaa'l}m?ﬂ
u fefadinsrnuaiiuiinisineuszonfingmeen wa 1
Document Type: Conference
Source: MIUsERI NN TUNTRANY il 9
Publish Year: 2023
Published Date: 2023-04-30
Certification
1. Ensure that students have the published by the prescribed criteria
2. This thesis/dissertation/independent study has checked a plagiarism from Akarawisut program,result as: 33.48%

Lnttp! rad.chula.ac.th/jobs/3185818/1120412367)

3. Advisor has reviewed the student thesis/dissertation/independent study for completion of all connections and
adherence to the University of Phayao academic integrity policy, and approve the submission of the

thesis/dissertation/independent study to Educational Service Division.

ol
Ty V= S — (SIGNEIUTE iy A ...
Graduate Student Independent Study Advisor


yanisat.th
Highlight

yanisat.th
Highlight


o & ~ v o A - o
21 39U NNAATI9REUNITANGINITANET ARATeAUTUARANLYT NPIAVIENagnsLen 149

ed -
i)}

fam)}
Ce
<3

Uy, 9

wuurafuthdadunisAnenduadidenunsaduauynl

e ____

Guu AnuRsueAneNdy,.. NEIRRNEANY.....,

1. tved 8, Une, waeeeq)... T
O - o 3 L f—d [X5! ¥ o
ffnseaugnln unu 1 vanges..... IIIANERMILNA

MISAITANE

bl r’“w

- uamssmGnyinsanwiduadiiemie
[ 7) ool I3 - ]
2, tdniiaad ssasAvaties
A asdnsrfustdisaue mTuaukJ‘-’rﬁ FIUIU 3 LAY
k4 undmtiontumwilng — mwdsnge athiay 2 ga
0] wiu co feyamidnudunisomieaiuatiy (Yuiindaelusuns Microsoft Word was pdf.file) $1utu 2 wiy

= ar o . T | L a
MILEN ISR, e TS OO OO A I
| 3. ATuiIETEET s TAme AR i e ruLee 4. ANuRTTEMMINEYI3 / Ussswvangas
. RATIIELNTTANYIAUATIAIEA D D AR LE M TIVED uute 2 dhimEeuingug)
| E)metuan DU

| E]/ Wi

O ‘bitumeu

L] ihmaens Loy wines

AU

1]'1::-.':'.14.1 I"inmn'l:mg"ﬁpﬁﬂgﬂfﬁ ULBa WamnaTir s L"I'I..I'\"-.'IMTS S LY
h

1Ty o e S i T\ S ANA.. 256 Sf

5. %ﬁwmﬁmuﬁ

PRI s e s e i s s saman e e s remrres

T R A A AU T

"Jﬂl';

MUIBMR AT wianTenwuueiumeFusTn / ansamilvassuuraRulAR www.doesup.ac.th


yanisat.th
Highlight

yanisat.th
Highlight

yanisat.th
Highlight

yanisat.th
Highlight


AUFITRING N19A59I9FOUNITENEANITANET DR ALTARANGY NRTANENRNIen 150

e _
pd)¥

9
Ce
=3)

pUUH ST T UHAN T RRUYILE BN TR TUN TANEALA TR AL

3wy A, nedonisdinmn

1. TR e, ud, reses)

ffmTeiBygnln usu o wiingss...

m-mm . madimans fmf.«uﬁwﬁwﬂwwmwﬁwm

‘iJ‘EIL'iEQ I"I"I'iﬁl'ﬂﬂ"lﬂl.lﬁ'l']ﬁ'!ﬂﬂlaﬁ
{7 ,Hﬂﬂﬂ] l'I"I""ﬁF'tF'IFI'?"I.,Ja:,J\‘Iu-‘j'S..'}-'I J'I-iﬂ"l'}lt:ﬁmWﬂ‘\‘iLﬂaEﬁJu‘dﬁ41]%\1'.'—-'LI'i‘H"I'iE'IEI"I-‘I-IHT-H"II'IU1'|"ITF‘1'1I.1.I1..I~11‘I-!-1.J'55!1‘I..IP11.1-II THIT IE.I'LJ

L fanmaTInam Jml‘muﬂu AnEm s ouAns e e 1 oy
[m-.qwﬂ-,n A STUDY CF THE RELATIONSHIP BETWEEM IRANHFCRF-"l-’-‘-.TIDNAI rﬂ-Dt QSI 1P AND INTERMAL D JALITY
CASSURANCE OF SCHOOL '._INDrR PHAYAO PRIMARY EDUCATION SERVICE AREA O":rl..

mrm_— ...................................................... Whuonosd -"Lr‘T'I'tHﬂ iSRRI uA e

2. YW TLHE SRR AT SRR PRY
21 fadsiffniaieue (rdlng)... Nzﬂﬂmﬂwmlwm"ﬁwmﬁw-nr rlﬂc‘uuuul:iwuuxalu?w san AN,
nasiiurmasyAusunmnolueilsaduy &iind e atiuiinsinyms: ﬁuﬂrmw-w w1l
(nendangu)d STUCY OF THE RELATIONSHIP BETWEEN TFLﬁ.NS FCRMAT '"INA_ LEADE RBHIP
AND INTERNAL QUALITY ASSURANCE OF SCHOOL UNDER PHAYAO PRIMARY EDUCATION SERVICE AREA OFFICE 1

22 tamx'qm'uﬂ-m-:;:n:Hﬁﬁ'nhﬂﬂﬂﬂﬂﬂJ........ J“m"-"mﬂ"mmmﬂﬂmﬂﬁ‘*'q

wgaiten TEIUTWITOUINY LNTIVEnImE0n R - e A N 1 1% W A
23 UTEavn s Q Fmsusladnwme w-q@" sived O ssduurumnd

Tapwanasnsebud dsil

1) viauosoissAvingg (Proceeding) - Unauskamusio T ... 30 ey
(wuutpEana U T SEg M sEsa N MIREY CD, Wity inrsytotibn {'wmuin
UnARED)
Q2  rsaswieidsinisisns R N s
i iueie sl unaas/umings )
Q3 yumsivglugndeys TC via SIS T T T, o A
[u.udnurnaﬁ_ﬁu wiowiasansatuads wihensdy Umﬁ“”ll-ﬁ_l‘lﬂﬂﬂam]
adlatidn...... -
fud o @3 25e6
PUIE I s i ST PR

3. prmanuusdniunaifiieeunseunrsinedurhArmes emnlssniamn e de e
sl dudoay sznounisdnian i mneadidald
[] Werwwsnhlududayeussnaunsdnisnsinyeddanld

I TERUS TN e

... J__.E ?JJ?:. Erﬁﬁf

Ao 2.

Wnewy 1. nguaiind nienTonuuureisiiediuses / aursaadivanuuu vaduldd v does upacth


yanisat.th
Highlight

yanisat.th
Highlight

yanisat.th
Highlight


AReUfR M n19msaeEeuMsdSanisinen RAnszAUTAinAnE sAnendenzien 151
2
ruAuyaaiaming i £ dssaumingas T i (AusfidnngEeun
ressasuuinduniswsundnanunisfineiuad HTUmM IR TINIR InRE T TUsET AR

fgsuiee AU sEMAIM NN e E“ )
whtay TIuTRteyadu eI IE TRt

] s
Qinutay......

Er ausmilUifhudayassnaumsdniaminyneiinld

I:‘ Tienmsaluihtsymlmneunsduiomefmeesi8eld

- a HE oCep
dngms.__ mRm G R A 1 T

Hut. L9 L. 2665

vanewn 1. ngaiian viansanuuuroiufeiiuases / aamsosadlanuwuuiledilii wadoes up acth


yanisat.th
Highlight

yanisat.th
Highlight


oy a va °c & a [ AN o o
@NﬂﬂﬁﬂmdﬁufYﬁ@ﬁQ@NﬂUﬂqﬁﬂqﬁ@ﬂqﬁﬁﬂHq‘uﬁﬁﬁZﬂUUfu%@ﬁﬂHq HIPINEI[YNZLET 152

PROCEEDINGS

snevuduitio

NNISUS=BWIBINAS

UtuAiafinuy
ASIN

L LR LR
e



o & ~ VRPN - o
a1 974 NM9A9I9NDUNTTRNGINITANET RARTeALTUARANET NnIanenaanzien 153

e _
pd)¥

9
Ce
=3)

M : PGRCO

5=m :;1' LATEREITY OF PHATAD

msfnuaduif s e nmewAsuunaenuimesenudne sz aninaniaudnann e

fafmdninamuasfuintsdneussosfnendese us 1 Taw imfu A uas 18R BRfE 780

nafnunaziindadmmasesiudnsiadeddingeaudinonamnimmafnediuauivnnme faiirditnem

o ] wr o ar
waiiin s Ane@ediel we 3 Tae e Bofide uas algd AIE B 704

a8 o

msBmsnnsiin@ansiulsdeesfumslsseulunguguiiamngunwasinundtuauing i Siiadiinmu

iminimafneUszosAnudastn we 3 Tne womed Sineae wae o9 ST 809

msAmnnnzdindamabiladvedudmema it FefindrinenuaniuimsfnuioesAmeneere e

Fuanmas Tee Amldn ﬁuﬁmqaﬁm TSR PTG T - | =i ), PSS RIS RS EENRT 823

prwdiiidssiamgAnssuiiefuimsanuineniussgalstumaU fifemesengulsadudinesdng

Unpspadnaioniu Aodming Tneg nuaing Flat ke 2550003 WeLlsEs e B

nmdiimeinnng ugaAtireeaiudmassomdne iundxenn s R g e demdinemagniiud

aafinuntlszoAnenetn n 1 Tag AEEn WaeaE UL SR YIMEETR s B66

nsfrwanaaLAvsrnsdnendaensefuganmmsdaniaine awlilrssmsisedaalney madadfinlng
i ‘Eﬁaﬁﬂﬂ.-lﬂ"lﬂ!?.l‘ﬂ\!T'NL"aHuﬁdf“l‘ﬁﬁ’lﬁ'ﬂmumﬂﬁﬂﬁﬂﬁ"iﬁ'ﬂ'ﬂ"lﬁﬁﬂMﬁﬂ‘lﬂ"lﬂ'hm:liﬂﬂ anifingd

The! NEUENT GUTEL URE F1TIEN VTS st st sttt oo oo esceeenoes 879

a L u - . PR ar oaromome =
vinuzuaafudnisaafnenlugrfitia gudwiaieimmuiqonimnifinemand farindrinamandtniafing

Uszonfnun@eese e 2 Tae duad toudng uas Ful yanet B .. ..BO%

nsfnensuERIantsdentsikanien o wAne s1nnan FfmdmTna i ufinTsAnen

UszoufnETumd 195 1 TAE ALUA AZET URE THAT SIS it s eesceosmessssnensssssmssssssmnnnrsns D08

s 4 o o om -

Wimszaasfidwsanmdnun luanossufl 2idindninmuesiufinsfinuUszonfne e we 2

Tre angnase Tewwa uas 23300707 WaLse3g... e R i
~ o o A

ATz En L AwElasntEaslsEiuseralanamenistne Aeimdninenuaniuiinnadne

Uszouftnumin wm 2 Tne wyile Trefad] uss Ul YIoeni . e 95T

anmmsdiupainawinnsasaisnAng diin dinmeafuiinsneszonfinundtng we 1

L R ke RTLER T RT ¥ TR TRAST——.

nrsAnEIEn WA AN gRInTTHmETUgHAY dmsuiFndfanusssnsimiuiee nguasatiedaasy

dsz@nBnmgudnisfnufiend windeii 8 Tag m78n MiBes uaz oigem LA .o cnsinininnn 963



o & ~ VRPN - o
a1 974 NM9A9I9NDUNTTRNGINITANET BAATeALTMARANE NWanenaanzien 154

e _
pd)¥

9
Ce
=3)

a5

ED

ﬂ'ﬁﬁﬂuﬂwﬂnﬁ"'uﬁuﬁﬁwiwm-::gﬁ’m‘mﬂﬁuuuﬂm'ﬂmé‘ﬁﬂﬂﬁmuﬁnuﬂ
ﬁ'um'if'i1lﬁm"ruﬂﬂﬁ'ﬂﬂmﬂ'}ﬂﬂﬁﬂ?ﬂﬂﬂﬁﬂt’%ﬂu FfadnsTnannnn i
nsAnETUsEnNANEINELEN 126 1

A Study of the Relationship Between Transformational Leadership and Internal
Quality Assurance of School under Phoyoo Primary Education Service area
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Abstract

The research aimed to 1) study school odmmistrators’ tronsformational leadership 23 study schools”
internal cudity assurnee end 3 study the relotisnzkip betwaen scheel sdministiraters' tronsfermotisngl leadership
and schools' intemal quality ossurance under Phoyoo primaory education service orea office 1. The samples weng
sompled from populdtion by using determining somple of Toro Yomane (1973 ) and mulli- stoge sompling.
The samples consisled of 288 schoo edministrators and government teachers who had tought in the basic
educalion schoo! under Phayao primary educalion service areo office 1. The research instrumenil opplied for dato
collection was o rating scale questionnare which consists of tronsformational leadership {0 ond intemal quaity
mesuronce quesions (y) (00 = 67-1.00, I, = 95, &, = 98], The doto wos onayzed jor Fercentoge, Mean,
and Standard deviotion. The stotistical hypothesis testing was Pearsen product—moment correlation coefficent

The fircings of fhe study were as [olows 1) the school admiristrators’ tronsformationd leadership level
were everall ot a high level. Considering each ospect erdered from the highest 1o the least. they were Idealized
Influence Leodership, individugized Considerotion, Intellectual Stimulation and Inspiration Motivation respectively.
2) The sthaols” nlema quality gssurance were averdll ot o high level, Considering eoch ospect. the highast levi
Wos procedure jor writing self—assessment report (SAR) of schools. And the least level was procedure of evaluoton
ond gquality inspection of intemol gqually of scheols. 3 ) The melotionship between school odministrotors’
transfermotional leadership and schools” intemol quality ossuronée wos positively refoted ot the .01 level of

significant ir,, = .53}
Keywords: Tronsjormational leodership, Intemol quality assuronce
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Title: A STUDY OF THE RELATIONSHIP BETWEEN TRANSFORMATIONAL LEADERSHIP AND

INTERMAL QUALITY ASSURANCE OF SCHOOL UNDER PHAYAD PRIMARY EDUCATION
SERVICE AREA OFFICE 1

Author: ’ _idependenl Study: M.Ed. (Educational Administration), University of

Phayao, 2022
aaviso: D
i(eywurds: Internal quality assurance, Transformational leadership

ABSTRACT

Tne research aimed to 1) study school odministrators” transformational leadership 2) study
schools' interngl  quality assurance ond 3) study the relationship between school  administralors’
transformational leadership and schools” intermal quality assurance under Phayao primary educotion service
areo office 1. The samples were sampled from population by wsing determining sample of Taro Yamane (1973}
and multi-stoge sampling. The samples consisted of 286 school administrotors and government teachers wha
hod taught in the basic education school under Phayao primary education service area office 1. The research
instrument applied for data collection was o rating scale questionnaire which consists of transfermotional
leadership (x) and internal quality assurance questions (y) (I0C = .67-1.00, 0, = .95, O, = .98). The data was
analyzed for Percentoge, Mean, ond Standard deviation. The statisticol hypothesis testing was Pearson
product-moment correlation cosfficient.

The findings of the study were as follows 1) the scheol odministrators” transformational
leadership level were overall ot o high level. Considering each aspect ordered from the highest to the least,
they were Idedlized Influence Leadership, Individuglized Consideration, Intellectual Stimulation and Inspiration
Motivation respectively. 2) The schools’ internal quality assurance were overall ot a high level. Considering each
aspect, the highest level wos procedure for writing self-assessment report ISAR) of schools. And the least level
was procedure of evaluation and gquality inspection of internal quality of schools. 3) The relationship belween
school administrators’ transformotional leadership and schools’ internal qualty ossurance was positively related

at the .01 level of significant {r,, = .55).
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Registration Section, Division of Educatic

DOCUMENTS FOR SUBMISSION OF COMPLETE THESIS

Field of Study: Bictechnology
Faculty/Institute/College: School of Agriculture and Matural Resources

Level of Study: Master of Scence

Phone number: (giiiiiy

E-mail address: 58 cup.ac.th, stdmink@hotmail.com
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L'ﬁi]ﬁfl‘H'lHT]:l'Ef‘l't.l‘EN.‘ﬂ‘Eﬁ'ilL'ﬂ‘ﬂ HEY uas EBv Tuidan
Screening for HPY and EBV fram natural water sources and tap water, Phayao Province to study the
prevalence of HPV and EBV infection in the blood.

Count the total of pages: 109 pagsls)
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64011484 4161793806

1. THESIS DISSEMINATION COMSENT FORM
[t is the policy of the University of Phayao
Advisor Approval Proposal: 07-05-2023 Officer Approval Proposal: 07-05-2023
Complete Submission: 12-05-2023 Semester Academic Year 3 / 2022
Evaluation: Passed
Dissernination throueh electronic media, publication, radio and television media: allowed
Dissemination of full document on a website: allowed
2. THESIS COMMITTEE
Dean / AMURA

Chairman / Uizsnu

psstart pofessor gD

5 * o
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" n‘.‘ "
Co-Advisor / 21an3edanensiy
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3. RESEARCH MAPPING
Subject area : Agricultural and Biological Sciences (miscellanecus)/Agricultural and Biological Sciences
Thailand Standard Industrial Classification (TSIC)
Section @ : Human health and social work activities
D. Health Promation
Researches on health promotion policies and management
Researches on human competence and behavior
Researches on infectious diseases
Researches on diagnostic reagents, materials, and medical devices
Researches on health-related local wisdom
Researches on bio-medicine ]
4. REPORT ON PUBLICATION OF STUDENT DISSERTATION
1 Human Oncogenic Epstein-Barr Virus in Water and Human Blood Infection of Communities in Phayao
Province, Thailand
Docurnent Type: Jourmnal
Source: Water (Switzerland)
Volume: 15
Publish Year: 2023
Published Date: 2023-01-01
2 Human Oncogenic Epstein-Barr Virus in Water and Human Blood Infection of Communities in Phayao
Province, Thailand
Document Type: journal-article
Source: Water
Volume: 15
Pages: 323
Publish Year: 2000
Certification
1. Ensure that students have the published by the prescribed criteria
2. This thesis/dissertation/independent study has checked a plagiarism from Akarawisut program,result as: 2.10%
(http://plag.erad.chula.ac.th/jobs/2146751/1180510070)
3. Advisor has reviewed the student thesis/dissertation/independent study far completion of all connections and
adherence to the University of Phayao academic inteerity policy, and approve the submission of the
thesis/dissertation/independent study to Educational Service Division.

Integrated Thesis & Research Management System GEMERATED: 18/05/2023 14:26:52
University of Phayso
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Abstrack Water can contain pathogenie viruses, Many studies on RNA virus sources have shown
that water can transmit them. However, thene are few reports on pathogenic DINA virus transmission
through water, such as adenovirus, which pose a widespread public health risk. Therefore, this study
aimed to show waterborne viral transmission by detecting viruses in pooled human whole blood
samples, tap water, and natural water from Mueang District, Phayao Province, Thailand, using a
metagenomic appriach. Viral prevalenee in whole blnad samples was measured by polymenase chain
reaction (PCR) and quantitative PCR (qPCR), and environmental factors that affect viral infection
were assessed. Melagenomics resulls showed that Epstemn-Barr virus (EBV) members were among
the prominent cancer-associated oneopenic DNA virgses detecied in human bloed and all water
types similar to the EBV reference sequence (NC_007603). There were 59 out of 813 (7.26%) human
whaole blood samples that were positive for EBV DNA based on PCR and qPCR for the EBNA-1 and
EBNA-2 genes. Waters and blood-borne human oncogenic EBW should be a concern in tap water
treatment and blood transfusion in pntiunl.'i, respectively. There fore, the detection of EBV in water

suggests that transmission via waler is possible and should be investigated further.

Keywords: EBV: blood; blood-borne virus; tap water; natural water

1. Introduction

Rural residents have high disparities, even in access to clean water, which is a fun-
damental factor in life [1-3]. Poverty, poor edification, low health knowledge, lifestyle,
insufficient sanitation, poor nutrition, exercise, and environmental factors (such as clean wa-
ter) have been identified as primary factors leading to the high infectious disease incidence
among women in developing countries [4,5]. Similarly, antibiotic use was larger in rural
(23.6%) than in urban (20.2%:) areas compared [3]. The International Agency for Research
on Cancer (IARC) estimates that 15 20% of cancers are asgociated with infectious agents |6].

Wialer 2023, 15, 323, hitps: [/ doi.org /10,3390 w15020323
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Several DNA and RNA viruses from various cancer-associated viral families are found in
water [7]. A leading problem is an increasing trend in oral squamous cell carcinoma (OSCC)
in patients aged under 45 years (20-34 years) in the Netherlands between 1989 and 2018,
with an annual percentage change of 2.4% (95% confidence interval (CI): 1.1-3.8%) [8,9],
associated with oncogenic DNA viruses. Ninety-eight studies found that colorectal, breast,
kidney, pancreas, and uterine cancers are increasing in younger age groups; although, the
mechanisms remain unclear [10]. This study is concerned with the quality of water that
might be a source of carcinogens, such as viruses, which can cause human disease and
many Cancers.

Plant, human, and animal viruses can be transmitted through water. Viruses isolated
from trees, soil, and water from the abovementioned areas may originate from infected
plant debris. Human and animal waste has also been identified as a possible source of
enteric viruses in water [11-13]. About 25% of the global population consumes fecally
contaminated water, which may contain bacteria, protozoa, and viruses that can cause many
diseases in humans [14], and pose a public health risk [15]. Tap-water-borne viruses such
as norowvirus [16] and torgue teno virus (TTV) are of particular concern since many cause
disease [17]. Human adenovirus, rotavirus, and hepatitis A virus (HAV) have been found in
treated wastewater treatment [15,18]. Adenovirus, astrovirus, norovirus, hepatitis E virus
(HEV), HAV, coronavirus, poliovirus, coxsackievirus, echovirus, and rotavirus have been
found in drinking water [19]. The conventional methods used to detect waterborne viruses
include polymerase chain reaction (PCR), quantitative PCR (qPCR), and nested PCR [15].

Twenty-first-century aguatic virome studies were first performed using shotgun
metagenomics sequencing [11,12]. HEV and 26 different viral families were detected
in raw and tap water by next-generation sequencing [20,21]. Shotgun sequencing has also
been used to detect blood-borne viruses, including uncultured DNA viruses such as human
immunodeficiency virus (HIV), hepatitis B virus (HEV), hepatitis C virus (HCV}), human
T cell lymphotropic virus (HTLV), West Nile virus, human gammaherpesvirus 8 (HHVS),
TTV [22], human Gemykibivirus-2 [23], paleoviruses, human papillomavirus (HPV) type
27, Merkel cell polyomavirus, astrovirus MLB2, human pegivirus, cytomegalovirus, par-
vovirus B19, and HEV. Families Anelloviridae, Flaviviridne, Picornaviridae, and Herpesviridae
have also been detected [24]. There are reports on the risk of raw and tap water being con-
taminated with water-borne viruses, including RN A virus families such as Micornaviridae,
Caliciviridwe, Hepeviridae, Reoviridae, and Astrovividae and the DNA virus family Adenoviri-
dae, which causes illnesses with various symptoms from mild to severe gastroenteritis to
meningitis, respiratory disease, conjunctivitis, myocarditis, paralysis, and hepatitis [25].
Several DNA and RNA viruses belonging to various viral families are associated with
human cancers. To date, seven viruses have been classified by the IARC as “carcinogenic bo
humans” (group 1): HBV, HCV, Epstein-Barr virus (EBV), Kaposi's sarcoma herpes virus,
also known as human herpesvirus 8 (HHV-8), HIV type-1, HTLV type-1, and HPV (several
genotypes) [7]. Long-term consumption of polluted water with 3-methylcholanthrene
can induce malignant cell transformation [26]. Moreover, the sources of oncogenic DNA
viruses, such as members of the Herpesviridee family {e.g., EBV or Human gammaherpesvirus
4), which cause oropharyngeal cancer, Burkitt lymphoma, Hodgkin's lymphoma [27-29],
nasopharyngeal carcinoma (NPC) [30,31], and posttransplant lymphoproliferative diseases
have not been identified in water before [32].

The oral route is the primary route of EBV transmission. EBV is known to be transmit-
ted via saliva but rarely spreads through semen, bleod, or organ transplantation [23,24].
EBV can be spread by using objects, such as a toothbrush, drinking glass, or ealing uten-
sils, which an infected person recently used or by sharing their food [32]. Nevertheless,
organ transplantation and blood transfusion can cause EBV spread, and blood transfusion
recipients should be considered at particularly high risk [32]. Half of all mothers and
one-week-old newborns were EBY positive based on nested PCR and 60.6% based on
immunoglobulin G (IgG) [33,34]. EBV infection was not observed before 3 months of age
but slowly emerged thereafter, reaching a cumulative rate of 1.7%, 11.6%, and 21.5% at
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6,12, and 14 menths, respectively [35]. The transmission routes leading to EBV infection
between throe monthe and adulthood other than human to-human transmission romain
unclear, and it is unknown whether it can be transmitted through environmental sources
such as water.

EBY has a doublesstranded linear DMNA genome containing approximately 100 genes
surrounded by a protein capsid. Latent EBV nuclear antigen (EENA) genes include EBNA-1,
EBNA-Z, EBNA-3A, EBNA-3B, EBNA-3C, EBNA-LF, LMP-1, and LMP-2A/28 [36,37]. EBY
infection and the associated immune response orenr mainly during the first years of life
but may also occur during adolescence or adulthood [38,39]. EBV-positive antibodies
are present in the serum of >90% of children and adults worldwide., Another study in
Thailand found that the prevalence of anti-EBY [gG was 34.9-95% [40.41). However, serum
antibody IgG levels were unrelated to the disease [40,42]. The prevalence of EBV infection
in Thailand using specific immunoglobulin M {[gh) antibodies was 11-13"%, representing
agute or primary infection associated with EBV DNA. An analysis of anti-EBV IgM and
EBV DMA in 80 serum ﬂmpleai from children ﬂged <2 years found that three (3.8%) were
positive for Igh and none were positive for EBY DNA using IPCR [40,41],

EBNA-1 DMNA was detected in 72.5% of whole blood samples from Indonesian NPC
patients using qPCR [30]. EBNA-1, EBNA-2, and LMP-1 genes were detected in 56%
of whole blood samples from Chinese HIV patients tested for EBV DNA using nested
PCR [43]. The LMP-1 gene was detected in 61% of healthy blood donors in Qatar [44]. In
addition, the EBNA-2 gene was detected in 52.6% of Qatari sam ples tested using qPCR [45].
Moreover, 9.5% of whole blood samples were positive for EBV DNA in diffuse large B
cell lymphoma [46]. The prevalence of EBV-positive diffuse large B-cell lymphoma in
East Asians (8.7-11.4%) was higher than in Western countries (5%) [32,33]. A study of
blood denars in Ouagadougou, Burkina Faso, found a lower EBV level of 5.1% using
qPCR [47]. The PCR-based prevalence of EBY in normal oral exfoliated cells (the most
commeonly found EBV infection) was 19% in Thailand, lower than in other countries [48].
In situ hybridization, Southern blotting, and dot blotting have all been used to diagnose
and monitor primary EBV infection. Measuring EBV DNA in blood samples by qPCR is
important for monitoring EBV-associated disease [32,49-51]. Maolecular techniques such
as gPCR can be used to detect EBV in various samples, such as serum, whole blood,
unfractionated blood, tissue biopsy, and peripheral blood mononuclear cells (PBMCs) [49].
A good correlation between EBV DN A loads in whole blood and PBMCs was found by
qPCR [52,53]. Few studies have investigated EBY viremia in healthy individuals [47].

Environmental factors, including sunlight/vitamin D, smoking, and body mass index
(BMI), affect EBV infection [38]. EBV infection is not recognized as a national problemn in
Thailand due to insufficient knowledge. Information on EBV pathogenesis can be found
only in textbooks and among a small group of researchers in Thailand. However, the
increasing incidence of many cancers has led to appreciable data directly associating cancer
with EBV infection. The presence of EBY in water may be associated with human blood
transmission, which poses a widespread public health risk.

Phayao Provinee, Thailand, is a rural small province with a population of 472,456 in
201%. Mueang District, in the center of Phayao Province. Mae Ka and Wiang Subdistrict in
the center of the Mur.:r:l.ng District. 'r\ﬁang Subdistrict residents use tap water from the Kwan
Phayao lake (15°10/32.5" N 95*52'04.0" E), while those of the Mae Ka Subdistrict {No. 1)
use tap water from Huai Na Poi Brook (1%°00'59.2" N 93°53'01.9" E) and also Kwan Phayao
lake. Water from Kwan Phayao is contaminated by sewage from communities, livestock,
and hospltals. Nevertheless, the Provinclal Waterworks Authorlty sources tap waler from
Kwan Phayao. In contrast, tap water sourced from Huai Na Poi, originates from a deep
and wide forest basin, with water flowing in from the mountains and is uncontaminated by
humans. However, it is relatively cloudy and smells due to humus deposition. Because lap
water from Huai Ma Poi is directly produced by the villages, it has a lower quality, evident
from its turbidity.
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Therefore, this study aimed to demonstrate that water is a source of viral fransmis-
sion by detecting viruses in pooled human whole blood, tap water (Mae Ka and Wiang
Subdistricts), and natural water (Huai Na Poi and Kwan Phayao) in the Mueang District,
Phayao Province, Thailand, using metagenomics. Tap water from the Mae Ka and Wiang
Subdistricts was collected for quality evaluation. The prevalence of oncogenic DMA (EBV)
viruses in whole blood samples was determined using PCR and qPCR. Envirenmental
factors that affect viral infection were also evaluated.

2. Materials and Methods
2.1. Waler Sampling Methods

Tap water from Mae Ka Subdistrict {(No. 1) and Wiang Subdistrict was collected from
Mueang Phayao District, Phayao Province (5 L for chemical analysis and 1 L for microbial
analysis). Water quality was tested in duplicate by chemical analysis to detect turbid-
ity, color (PLCo), pH, lotal dissolved solids, total hardness (calcium carbonate [CaCOsg]),
chloride [C17), fluoride (F7), nitrate (NO?~), nitrite (NO? ), arsenic {As), cadmium (Cd),
chromium (Cr), copper {Cu), iron (Fe), lead (Pb), manganese (Mn), mercury (Hg), sulfate
(504%7), and zine (Zn). Microbial analysis was performed for Escherichia coli (E. coli) and
total coliform bacteria. The Provinecial Waterworks Authority’s standard value was used as
a reference. We used an in-house testing method {TE-CH-037) based on standard methods
for examining water and wastewater: APHA, AWWA WEF, 23rd Edition, 2017; WEF, 23rd
Edition, 2017, Part 3030 E, 3120 B, 3125 B, 9221; APHA-AWWA (2005); and APHA-AWWA
(2017). E. coli and coliforms were detected by Multiple tube fermentation technique [most
probable number (MPN)].

Five L each of tap water (Mae Ka Subdistrict (No. 1) and Wiang Subdistrict) and
natural water (Huai Na Poi and Kwan Phayao) were collected from Mueang Phayao
District, Phayao Province, for water filtration and metagenomic analysis. Tap water was
collected by swabbing the faucet with aleohal wipes, turning on the water, letting it run
for about 1 min, and then rinsing the container a few times befare collecting the sample.
Natural water samples were collected from under the surface in sterile glass containers and
stored on ice for fulure metagenomic analysis.

2.2. Whater Filtration

A total of 5 L of each water sample was filtered using a Rocker 300 vacuum pump
(Waller Chemical Thailand Co., Ltd., Bangkok, Thailand) using MF-Millipore pore size
0.025 um MCE filter nitrocellulose membranes (MF-MilliporeTM, 47 mm; Merck Millipore
Ltd., Tullagreen, Carrigtwohill, Co. Cork, Ireland) and on top with 0.45 pm membrane
filter. Next, DINA was extracted from all microorganisms, including viruses, on the filter
membranes using DNA extraction from filker membranes method. It should be noted that
the smallest viruses are about 0.02-0.4 pm in diameter (EBV is approximately 0.12-0.158 pm
in diameter) [54-57]. Microfiltration is generally considered appropriate for quantifying
microbes and viruses 0.025-10.0 pm [58,59] in water samples [60,61].

2.3. Specimens

Eight hundred thirteen human whole blood samples were collected from donors
living around the natural water sources in the Mae Ka and Wiang Subdistricts. Phayao
Province. Samples were collected from individuals aged 3-90 years, along with information
on their sex, health status, and life history, including congenital disease, BMI, family
cancer history, exercise, alcohol consumption, smoking, secondhand smoke, drinking water
source, cleaning of water for consumplion, and type of water used for brushing teeth,
sen'ing spoons, and eating fresh fruit and vegetables. The sample size was calculated as
N =Z%_, P(1 — P)/d* for an EBV prevalence (P} of about 2% [62]: Z = 196 for a 95%
confidence level and d = 0.01. This study was approved by the Committee on Human
Research Ethics in Health Sciences and Science and Technology, University of Phayao (Mae
Ka, Thailand; 1.3/023/63). All procedures involving human participants performed in
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the study were in accordance with the ethical standards of the Declaration of Helsinki, the
Belmont Report, the Council for International Organizations of Medical Sciences guidelines,
and the International Conference on Harmonization in Good Clinical Practice. Informed
consent was obtained from all subjects and/ or their legal guardian(s).

2.4, DNA Extraction
2.4.1. DNA Extraction from Filter Membranes

Filter membranes were used for total DNA extraction and metagenomic analysis, Cell
lysis used a cell lysis solution 4 mL soak and mix by vertex (10 mM Tris-hydrochloric acid
[pH 7.8), 5 mM eth}flemdiamineieirancetic acid (EDTA), 0.5% sodium dodcc}rl sulfate, and
1 mL lysozyme) and proteinase K 0.5 mL (stock 20 mg/mL) incubated at 37 *C and 55 “C
for 30 min and 60 min, respectively, and allowed te cool at room temperature (RT) for
20 min. Potassium acetate (5M) 4 mL was added to precipitate the protein, and samples
were centrifuged at 12,000% g at 4 °C for 10 min. DNA was purified using (1:1) phenal:
chloroform: isoamyl aloohol (25:24:1). Isopropanol was used for DNA precipitation, and
Tris-EDTA (TE) buffer was used to dissolve the DNA total volume 30 mL/membranes set
(045 pm + 0.025 pm). The DNA was stored at —20 °C for future metagenomic analysis.
Total extracted DMA was confirmed by agarose gel electrophoresis.

2.4.2, DNA Extraction from Whole Blood Samples

DMNA was extracted from whole blood samples (300 uL) using a Genomic DNA
Isolation Kit (PDC11-0100; BIO-HELIX Co., Xindian Dist, New Taipei City, Taiwan). Briefly,
400 pL of buffer CR was added and mixed by inversion. The tubes were incubated at
RT for 10 min and then centrifuged for 5 min at 4000 % g. Next, 300 uL of buffer CC was
added to the resuspended cells and incubated at 60 °C for 10 min until the sample lysates
were clear. Then, 400 uL of buffer CB was added and shaken vigorously, followed by
centrifugation at 12,000 g for 1 min. Calumn CC was placed in a 2 mL collection tube.
The clear supernatant from the previous step was transferred completely to the column
and centrifuged at 14,000« ¢ for 30 s. The flow-through was discarded, 400 uL of the
buffer W1 was added to the column CC, and samples were centrifuged at 14,000 ¢ for
30 5. The flow-through was discarded, and 600 uL of buffer W2 was added to column CC
and centrifuged at 14,000 g for 30 s. The flow-through was discarded, and the column
was centrifuged at 14,000 g for 2 min. Finally, buffer TE (50-200 ul) was added and
centrifuged for 2 min at 14,000 g. The isolated DMNA was then stored at =20 °C.

2.5. EBV DNA Detection by PCR

EBV DMA (EBNA-2 gene) and an internal control (human S-globin gene) were ampli-
fied via PCR using f-globin forward (GH20; 5-GAAGAGCCAAGGACAGGTAC-3) and
reverse (PCO4; 5'-CAACTTCATCCACGTTCACC-3') primers [63] and EBNA-2 forward
(5'-CAGGTACATGOCAACAACCTT-3") and reverse (5'-CCAACAAAGATTGTTAGTGG
AAT-3') primers [64]. The expected PCR product sizes were 268 bp and 219 bp for the f-
globim and EBNA-2 genes, respectively. The B95 cell line was used as a positive control. The
PCR reaction was prepared using 5= FIREPOL ready-to-load master mix (Solis Bio Dyne,
Tartu, Estonia) as follows: 1< FiIREPOL master mix, 0.4 pM forward primer, (.4 pM reverse
primer, 3 L DNA template, and distilled water (DW) to a 25 uL volume. PCR conditions
were as follows: initial activation at 95 °C for 5 min, 40 cycles of denaturation at 95 “C for
1 min, annealing at 58 °C for 1 min, elongation at 72 °C for 1 min; and final elongation
at 72 °C for 5 min, PCR products were visualized by 2% agarose gel electrophoresis in
1% Tris-acetate-EDTA buffer ak 100 V for ) min.

2.6, EBV DNA Detection by gPCR

EBV DNA (EBNA-1 and EBNA-2 genes) was also detected by qPCR using EBNA-1
forward (QP3; 5'-CCACAATGTCGTCTTACACC-3") and reverse (QP4; 5'-ATA ACAGA-
CAATGGA CTCCCT-3") primers. EBNA-2 used the same PCR primers as in Section 2.5, The
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expected PCR product for the EBNA-1 gene was 99 bp [30]. The BY5 cell line was used as a
positive control. The PCR reaction used 5= FIREPOL Eva Green qPCR Mix Plus (Solis Bio
D_l,rn[-.i, Tartu, Estu‘nia] ]:lrepan-,-d as follows: 1 x FIREPOL master mix, 0.4 ]'Jl'l.-'l forward prim er,
0.4 pM reverse primer, 2 1L DNA template, and DW up to a 20 ul. volume. The gPCR
conditions were as follows: initial activation at 95 °C for 12 min, 40 cycles of denaturation
at 95 °C for 15 5, annealing/elongation at 60 °C for 30 5, and melting at 65=95 °C for 5 s/set.

2.7. Metagenomics

The DNA extracted from the tap water, natural water and the pooled human whaole
blood samples were analyzed by shotgun metagenomic sequencing. The extracted DNA
represented all viruses in the water and whole blood samples. Fraction steps were checked
using Agilent 2100 and qI"CR to confirm that sufficient target DNA was present in the
end repairing range. For tail construction, sequencing adapters were ligated, and PCR
enrichment steps were used to create the library. Sequencing was performed using the
Mumina platform after library clustering with paired-end reads.

2.8. Geographic Infarmation System (GIS)

A GIS was used to connect the data on oncogenic virus prevalence in the Mueang
District and show their distribution. GIS connected oncogenic virus data to a map and
integrated the location data of 15 subdistricts, including Wiang, Mae Tam, Mae Na Ruea,
Ban Tun, Ban Tam, Ban Tom, Mae Puem, Mae Ka, Ban Mai, Cham Pa Wai, Tha Wang Thong,
Mae 5ai, Ban Sang, Tha Champi, and San Pa Muang.

2.9. Statisfical Analysis

The data were analyzed using the IBM SPSS software version 16, and p < [1.05 was con=
sidered statistically significant. Pearson‘s Chi-squared test was used to compare categorical
variables between groups. An independent Student’s t-test was used to compare separate
mean £ standard deviation (SI) sets.

3. Results
3.1. Watker Quality Analysis

Tap water sources from the Mae Ka (No. 1) and Wiang Subdistricts were collected
from Mueang Phayao District, Phayao Province. Chemical and microbial analysis indicated
that tap water from Mae Ka (No. 1) contained 0.330 mg /L Fe, 0.135 mg/L Mn, turbidity of
17.235 mg/ L, and E. colf and total coliform bacteria numbers above the 2017 standard value
from the Thai Provincial Waterworks Authority [65]. Chemical and microbial analysis of
tap water from the Wiang Subdistrict showed that it also contained total coliform bacteria
numbers above the standard value [65]. The results are shown in Table 1.

Chemical and microbial analysis of tap water from Mae Ka (Mo. 1) showed it contained
higher than standard values, which are harmful to consumers. Its turbidity was visible to
the naked eye, while tap water from the Wiang Subdistrict was clear. Tap water from both
sources was contaminated with total coliform bacteria, which are harmful to the health of
individuals in the community.
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Table 1. The water turbidity, colot, pH, and teace element analysis.
Property Stamdard * Mae Ka (No. 1) Wiang Unik
Color 15 (.480 0,700 PrCo umnit
Physical Turbidity 5 17.235 1.575 NTU
pH n5-85 757 763
Total dissolved solids 1000 205.00 1353.75 llag,r'L
Fe 03 0.330 0.062 mg /L
Mn 41 [.135 0.030 mg/L
Cu 20 0.010 0002 mg/L
Zn 3.0 0.018 0.010 mg /L
Chemical Total Hardness .
(CaCO3) 300 30.5 1.0 mg/L
8047 6.525 12.695 mg/L
Cl- 250 Not detected 16,715 mg/L
F 15 0.24 0.34 mg/L
NOy~ 50 177 Mot detectad mg/L
NO,~ 3 Not detected Mot detectad mg /L
Micrabiological Total collform bacteria - 2.0 1.1 MPN-100 mL
& Escherichia cofi - Detected Mot detected per 100 mL
Hg 1 Not detectecl Mot detected mg/L
. Pl 10 0.001 Mol delecled g fL
Chemical As 10 0.002 0.001 mg/L
Poison Cr 50 Not detectecl Mot detacted mg/L
Cd 3 Not detectecl Not detected mg/L

Nate(s): Key: *, [65]; MPN, most probable number; NTU, nephelometric turbidity units,

32 Metagenonics Analysis

Extracted DMNA from tap water, natural water, and pooled whole blood samples were
analyzed by shotgun metagenomic sequencing. Surprisingly, the metagenomic analysis
indicated the presence of pathogenic bacteria such as E. cofi, Salmonelia enterica, Safmonefln
spp- Staplylococeus murens, Legionelln spp., Psendomonas aeruginosa, Vibrio cholerae, Servatia
marcescens, Klebsiella pnenmoniae, Shigelln sonnei, Shigella flexneri, and Burkholderia pseudoma-
ilei in all the water samples, including tap water. The metagenomics analysis also revealed
Cryplosporidium and Giardia spp. in all water samples, including tap water. Additionally,
unidentified (virus groups) comprised 0.2% of all microbes.

Tn the pnoled whale blond samples, Orterpirales (Retrovividae) comprised 72% of all
viruses, Herpesuirnies (Herpesoiridae) 20%, Caudovirales (Siphoviridae, Myoviridae, and Podoviri-
dur) 7%, and wnidentified virus (Mimdodradiee, Tridoveridae, Pocuvividae (oolluscum conla-
giosum virus), and Phycodnaviridag) 1%, In the water samples, Orlervirales (Retroviridag)
comprised 0.02% of all viruses, Herpesvirales { Herpesviridae) 0.03=0.04% (7% in Wiang Sub-
district tap water), Caudovirales (Siphoviridae, Myoviridae, and Podeviridac) 79-84%, and
uniclentified viruses 0.1, Poxpiridae (mgllusgum contagiosum virus), a pathogenic DNA
virus, was found in pooled human blood samples but not in water. However, the monkey-
pox virus was not found in either water or blood samples.

Herpesvirales was found in human blood and all water samples (Figure 1). Equid gamma-
Jerpesuiris 5 was found in all water samples. Herpesviridae was the predominant oncogenic
DMA wirus, such as oncagenic HHV 8, in both natural water sources. Herpesviridae was the
predominant disease-causing DNA virus found in human blood and walter samples, In
pooled human blood samples, EBV comprised 2% of total Herpesviridae. In addition, EBY
comprised 54 of all Herpespiridae in Mae Ka {No. 1) tap water, 89% in Wiang subdistrict
tap water, 43% in the Huai Na Poi water, and 37% in the Kwan Phayao water. Tap water
from Mae Ka (No. 1) and Wiang Subdisirict, natural water from Huai Na Poi and Kwan
Phayao, and pooled human blood samples contained £.42, 100,12, 6.36, 7.60 EBV copies /L,
and 4.53 EBV copies/ 100 blood samples. This study shows that EBV is found in tap and
natural water sources and human blood samples. Human betaherpesvirus 68 was found
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in the natural water from Kswan Phayao, Human betaherpesvirus 64 was found in Mae Ka
(Mo. 1} tap water and human blood sample.

gammaherpesvirus 4 0.02%

1 eporid alphaherpesvina 4 (1.003%
Bovine alphaherpesvirus | 0.0009%
Bovine alpaherpesvims 6 0.0003%
gamma herpesvirus 8 0.005%%
Equid gammaherpesvinus 2 0.0008%
Equid gammaherpesvims 5 0.002%
Human betaherpesvirus 6B 0.01%

gammaherpesvirns 4 0.5%
Bovine alphaherpesvirus | 0.3%
Human alphaberperevims 2 0.4%
Gallid alphaherpesvius 2 0.4%
Human betaherpesvirus 6A  18%

HR

Suid alphaherpesvivs | 0.7%

gamunalerpesvirs 4 0.,02%
Human betaherpesvirus A 0.0005%

gammaherpesvirus 4 gammaherpesvins 4 D000 2%

Equid gammaherpesvirus 4 Bovine alphabexpesvirus 1 0.003-0.004 %
s herpesvirus 8 0.001% L Theman alphnkarpasyims 3 0.004-0.008 v,
Rhinolophus gammaherpesvims 1 0.004% Macacine alphahepesvires 1 0.002-0.003 %o

Equid gammaherpesvirus 5 0.002-0.003 %

Figure 1. Herpestirales in human blood and all water samples. Percentage (%) values represent the
percentage of the virus among all viruses, Key: HB, pooled human blood samples; MTW, tap water
from Mae Ka (Mo, 1): FTW, tap water from Wiamg Subdistrict; KMW, natural water from Kwan
Phayae; NINW, natural water from Huai Na Poi.

The sequences of EBY from natural and tap water were similar to EBV reference
strain (RefSeq) NC_007605 (171,823 bp DNA circular, Human gammaherpesvirus 4, complete
genome, version NC_007605.1), mostly at location about 800-102 kb. The sequence of EBY
from hurman blood was similar to EBV reference strain (RefSeq) NC_D07605 (171,823 bp
DINA circular, Humnan gammaherpesvivus 4, complete genome, version NC_007605.1) at
location about BD0-102 kb but not the same location with water. Therefore, in all samples
(human blood, tap water, and natural water) swere found Human gammalerpesairus 4 (such
as at the location of EBNA-1 gene) with maostly percentage identity up to 100% when
using cutoff >50 bp. However, when using a <50 bp culoff, the resuli found that human
blood samples and all types of water were similar with EBV reference strain (RefSeq)
NC_007605 at the same location with percentage identity mostly up to 100% (Figure 2,
Supplementary Figures 51 and 52).
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Figure 2. The examples sequence location of EBV from blood and water on EBV RefSeq NC_07605
(171,823 bp complete genome) when using cutoff >50 bp. EBV were mostly found at the location
about 800 kb-102 kb. Key: HB, pooled human blood samples; MTW, tap water from Mae Ka (No. 1);
FTW, tap water from Wiang Subdistrict; KNW, natural water from Kwan Phayao; NWW, natural
water from Huai Na Fol.

3.3. EBV DNA Detection by PCR and gPCR and Enwironment Factors

Human blood samples were collected from 813 blood doners in Phayao Provinee, com-
prising 231 men (28.41%) and 582 women (71.59%) aged 3-90 years (mean 52.01 % 18.65 years).
PCR identified 7/813 (0.86%) EBV-positive samples (EBNA-2 gene), while qPCR identified
6/813 (0.74%) and 53/813 (6.52%) samples based on EBNA-2 and EBNA-1, respectively.
EBV prevalence based on all three methods was 59/813 (7.26%; Table 2). EBV prevalence
differed significantly by method (p > 0.05). EBNA-1 gene detection by qPCR showed
higher sensitivity in blood than EBNA-2 gene detection. EBNA-2 gene detection was also
inconsistent between PCR and qPCR.

Table 2. Life history and EBV status (%).

All Three Methods (%)

Demographical Factor — Negative p-Value

Sex

Male 17 (7.36) 214 (92.64) 0.944

Female 42(7.22) 540 (92.78)

Age (years)
Mean 4437 52.61 0.000
5D 16.05 18.71
Age Groups (years)

1-10 0(0) 21 (100)

11-20 7 (12.28) 50 (87.72)

21-30 & (11.54) 46 (88.46)

3N-40 5(9.62) 47 (90.38)

41-50 20 {16.81) 99 (83.19)

51-60 15(7.54) 184 (92.46)

61-70 2(093) 214 (99.07)

7180 4(5.19) 73 (94.81)

81-90 00} 20 (100)
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Table 2. Cont.

All Three Methods (%)

Demographical Factor ” p-Value
Positive Negative
Congenital Disease
Yes 23 (5.98) 3635 (94.04) 0.175
Mo 36 (.43 391 (91.57)
Family History of Cancer
Yes 16 (B.70) 168 (91.30) 0,292
No 43 (h.84) 586 (93.16)
Exercise
Yes 48 (7.35) 605 (92.65) 0.535
Mo 11 {&5.87) 149 (93.13)
Boiled/Filtered Drinking Water
Yes 41 (7.65) 495 {92.33) 0.549
Mo 18 (6509 259 (93.50)
Bottled Drinking Water
MNo B(12.70) 55 (87.30) 0.083
Yes 51 (6.50) 699 (93.20)
Cleaning of Water for Consumption
Yes 46 (6.73) 636 (93.27) 0.178
Mo 13 (10.08) 116 (89.92)
Tap Water Used for Brushing Teeth
No® 14 (12.17) 101 (87.83) 0.028
Yes 45 (6.45) 653 (93.55)
Aleohol Consumption
Yes 35 (11.40) 272 {B8.60) 0.000
Mo 24 (474) 482 (95.26)
Serving Spoon
Mo 13 (10.18) 115 (B9.84) D.168
Yes 46 (6.72) (39 {93.28)
Smoking Status
Yirs 13 (10.74) 108 {89.25) 0.109
Mo 46 (6.65) 646 (93.35)
Secondhand Smoke Status
Yes 20 (11.76) 150 {88.24) 0.011
Mo 39 (6.07) 604 (93.93)
Eat Fresh Fruit (Per Week)
No £ {19.35) 25 (80.65) 0.019
1-2 times B (.64 75 (90.36)
34 tnes 17 (8.50) 183 (91.50)
5-7 times 25 (5.61) 471 (94.39)
Eal Vegetables (per Week)
No 3 {837 32 (91.43) 0,236
1-2 times 6 (10.17) 53 (A9.83)
3L times 15 (10.49) 128 (89.51)
5-7 times 35 (A.08) 541 (93.92)

Mote(s): The three methods were EENA-X PCR, EENA-1 qPCR, and EBNA-2 qI"CR. Key: ., used other water, such
as rain /arfesian water, for brushing teeth,

Age, congenital disease, family cancer history, alcohol consumption, secondhand
smoke, drinking water source (bottled water), and tap water used for brushing teeth and
eating fresh fruit were associated with EBY DNA positivity in blood, depending on the
detection method used. BMI, exercise, smoking, drinking water source (boiled or filtered),
cleaning of water for consumption, and water used with vegetables were not significantly
associated with EBY DNA detection, depending on the detection method used. The results
are shown in Table 2 and Figure 3.
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- Eat vegstablesaveek
- Eat fresh fruit/week (OR=3.598)*
Secondhand smoke (OR=2.065)*

Smoking
B (5 Serving spoon
5-10 Aleohol conswmption (OR=2.584)*
10-15 Tap used for brushing testh (OR=2.011)*
¥ 15-20 Cleaning of water for consumpiion
Bottled drinking water
Boiled filter drinking water
Exercise
Fanuly history of cancer
Congenital disease
Male
No

Life history (ves/no) or risk factors

=y
s,

[N
f

. EBYV infection (%)

Figure 3. Life history (ves,/no) and risk factors for EBY infection (%) in blood based on the three
methods. The color represents the percentage of exposure to environmental risk factors: 1-5%, blue;
5-10%, green; 10-15%, yellow; and 15-20%, red. Male, congenital disease, family cancer history,
exercise, and boiled /fillered drinking water were not risk factors for EBV DNA detection in blood.
Mot using tap water for brushing teeth, aleohol consumption, secondhand smoke exposure, and
not eating fresh fruit weekly were risk factor factors for EBY DNA detection in blood. Note: not
using tap water for brushing teeth reflects the use of other water sources, such as rain/artesian waler,
Key: *, statistically significant (p < 0.05).

Individuals with congenital disease had higher PCR-based EBENA-2 gene positivity
(6,386 (1.55%)) than those with no congenital disease (1/427 (0.23%); p = 0.042). Individuals
with a family cancer history had higher qPCR-based CONA-2 gene positivity (4184 (2.17%))
than those with ne family cancer histery (2/629 (0.32%); p = 0.010; odds ratio = 6.967;
95% CI: 1.266-38.344). Individuals who did not use bottled water had a higher qPCR-
based EBNA-1 gene positivity (8/63 (12.69%)) than those who used bottled drinking water
(45/750 (6.00%); p = 0.039; odds ratio = 2.279; 95% CI: 1.023-5.074).

Combining the EBV-positive results across the three methods, 59/813 (7.26%) samples
were EBV positivity: 17/231 (7.36%) in men and 42/582 (7.22%) in women (p = 0.944).
In addition, many factors were associated with EBV DNA infection in blood samples.
The mean age of EBV-positive individuals was 4437 + 16.05 years, lower than EBV-
negative individuals (52.61 £ 18.71 years; p = 0.000). No EBV DNA was detected in blood
samples from children aged 3-10 years and individuals aged 81-90 years. The 41-50 age
group showed higher EBV positivity (20/119 (16.81%)) than the 11-20 (7/57 (12.28%)),
21-30 (6452 (11.54%)), 3140 (5/52 (9.62%)), 51-60 (15,199 (7.54%)), 71-80 (4/77 (5.19%)),
and 61-70 (2,216 (0.93%)) age groups (p = 0.000).

Individuals who used other water sources, such as rain/artesian water, for brush-
ing teeth had a higher EBV positivity (14,/115 (12.17%) than those who used lap water
(45/698 (6.45%); p = 0.028; odds ratio = 2.011; 95% CL: 1.066-3.797). Individuals who
consumed alcohol had a higher EBV positivity (35/307 (11.40%)} than those who did not
(24,/506 (4.74%); p = 0.000; odds ratio = 2.584; 95% CI: 1.506—4.436). Individuals exposed to
secondhand smoke had a higher EBV positivity (20/170 (11.76%]) than those not exposed
to secondhand smoke (39/843 (6.07%); p = 0.011; odds ratio = 2.065; 95% CI: 1.170-3.644).
Individuals who did not eat fresh fruit had a higher EBY positivity (6,/31 (19.35%]) than
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those who ate fresh fruit 1-7 limes per week (53/782 (6.78%); p = 0.01%; odds ratio = 3.585;
95% CL: 1.404-9.218). The results are presented in Table 2, and the odds ratios are shown in
Figure 3.

34 GIs

To assess the epidemic spread of EBY in various subedistricts in Phayao province,
Thailand, G5 was used to connect and integrate EBV prevalence data from human blood
samples across 15 subdistricts in the Mueang District and show their distribution as a map
(Figure &)
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Figure 4. GlS-connected oncogenic EBY prevalence data from human blood samples in the 15 Mueang
subdistricts highlights the EBV distribution. EBV-positive means EBV-posilive in human bloed.
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4, Discussion

The 2017 report by the Thai Provincial Waterworks Authority [65] indicated that total
coliform bacteria, S. aureus, Selmonella spp., Closiridinm perfringens, E. coli, and Shigella
spp. were not detected. However, this study detected all these pathogens in both tap
water sources. Therefore, tap water quality is not passing the standards of the Provincial
Waterworks Authority, affecting the health of the residents in the district.

The Thai Metropolitan Waterworks Authority has increased the testing requirements
for viruses to determine the safety of tap water [66]. This study did not address RNA
viruses, However, it detected pathogens in both tap water sources that are prohibited
by these standards, including total coliform bacteria, 5. aurens, Salmonella spp., E. coli,
Shigella spp., Legionella spp., P aeruginosa, V. cholerae, C. perfringens, Cryptosporidim spp.,
and Giardia spp. Producing tap water from dirty waler sources can cause many problems,
and its safety should be taken seriously. Even though the tap water sources from Phayao
are unsuitable for drinking, most of the population uses tap water to brush their teeth,
wash vegetables and fruit, or wash dishes, which may be a channel for bacterial and viral
diseases. In particular, the oncogenic viruses found in this study (EBV) were present in
large quantities in water sources.

This study found that the sequence of oncogenic EBV from natural water, tap water,
and human blood sample was similar to the EBY reference strain, Human gammaherpesvirus
4, complete genome (version NC_007605.1). Possibly, there are associations between
oncogenic EBV in water and humans and further study should be conducted on the risk of
oncogenic EBV in water being transmitted to humans.

Herpesviruses {cquim: herpr:svirus Eju'pe-'l] have been found ta Parsiﬁi in various water
environments for up to three weeks in controlled experiments [67]. This study found
equid gammaherpesvirus 3 in all water sources, which causes chronic lung disease and
equine multinodular pulmenary fibrosis in adult horses [68]. The herpes simplex virus
(HSV) survived 4 h in tap water, 24 h in distilled water, and 4.5 h on plastic surfaces,
suggesting that fomites such as these may be nonvenereal routes for HSV transmission in
spa water [69]. Therefore, oncogenic EBV in water suggests that transmission to humans is
possible and should be investigated further.

This study is the first to discuss the salety of natural water, tap water and community
health in Thailand in the EBV context. Currently, non-communicable diseases account
for 71% of deaths in Thailand, followed by cancer (17%) [70]. Many factors, including
viruses, cause these diseases. Water is frequently a vehicle for viral transmission. Virus
survival is higher in sterile water [11-13]. This study provides an overview of viral commu-
nities that exist in natural water sources in the large Phayao District using metagenomics,
Therefore, it can serve as a future guideline for public health agencies and the Provincial
Waterworks Authority.

This study found that individuals aged 11-50 were most likely to be infected due to
the increased frequency of close social contact with infected individuals. Additionally, EBV
infections might play a role in individual immune responses, which are more severe in
adolescence or adulthood [38]. EBV prevalence differed based on the detection method
used. Therefore, several methods or genes are required for EBV detection. This study found
the low prevalence of blood-barne EBV infection. Thailand is in a tropical zone and has
year-round sunshine. Sunlight and vitamin D are believed to protect against autoimmunity
by increasing the number of CD8+ T cells available to control low-level EBY infections [71].

EBV transits between epithelial and B cells. The first innate barrier to infection is the
oropharyngeal epithelium. EBV replicates mainly in epithelial cells in the oropharynx.
Therefore, EBY is believed Lo undergo replicalion o be efficiently transmitled and spread
to other hosts via saliva [72]. Contact through saliva, such as kissing, sharing glasses,
and not using a serving spoon or utensils, may cause EBV infection in epithelial cells
but not in blood. Therefore, this study did not find an association between these factors
and blood-borne EBV infection. EBV spreading from epithelial cells to the blood might
be associated with other factors, such as host immune responses. EBY DINA in whole
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blood is a superior prognostic and monitoring factor in many diseases, such as diffuse
large B-cell lymphoma [46]. Therefore, the presence of blood-borne EBV may be clinically
significant [38] and for blood transfusion.

This study found fewer blood-borne EBY infections in individuals who used tap water
for brushing their teeth compared to rain or artesian water, which is still used in rural areas.
The Mueang District is the center of Phayao Provinee, which is a small province, and the
authority does not provide tap water. In some areas, villages still produce tap water, and
rain and artesian water are still used. Therefore, water quality might not be appropriately
controlled, and contact with infectious agents via water may be a concern based on the
water source used.

The EBNA-T gene is important for cell immortalization [73], and the EBENA-2 gene is
essential for establishing a latent EBV infection and B-cell immortalization [74,75]. Indi-
viduals not using bottled water had a higher EBNA-1 gene positivity than those who used
bottled water. While bottled water is generally considered safe, its sterilization process
remains of concern [76,77].

This study found that environmental factors such as age, alcohol consumption, sec-
ondhand smoke exposure, and not eating fresh fruit were risk factors for blood-borne
EBV infection. Smoking was associated with EBV infection [78] and increased risk of
EBV-positive Hodgkin lymphoma {(odds ratio = 1.4; 95% CI: 1.1-1.9) [79], gastric cancer [80],
and NPC [81]. However, no mention of secondhand smoke exposure was found in previous
studies. In addition, they found no significant association between EBV and alcohol con-
sumption in NPC [80,81] or gastric cancer [80]. However, this study found that blood-bome
EBV infection was associated with alcohol consumption. Nevertheless, several studies
have found an association between habitual aleohol consumption and NPC and OSCC
risk [B2-85].

This study found that eating fresh fruit may be protective against NPC caused by
blood-borne EBY infection [86,87]. This study also found that BMI was not associated
with blood-borne EBV infection, different from Keegan et al. [88]. While obesity has been
shown to impact the host immune response to infections that can induce inflammation, its
association remains unclear [38]. A family cancer history has been previously associated
with NPC [89], according to this study:.

5. Conclusions

The findings of this study support the conclusion that water in developing countries
continues to be unsafe. Human oncogenic EBY was present in natural and tap water.
Finally, basic knowledge about tap water sterilization processes and viral control should
be promoted. Blood-borne oncogenic EBV should be a concern for blood transfusion in
patients. Therefore, the detection of oneegenic EBV in water suggests that transmission via
water is possible and should be investigated further,

Supplementary Materials: The following are available online at hitps:/ /www.mdpi.com/article, 10
3390/w13020323 /51, Supplementary File §1: metagenomic analysis using a cutoff of more than 50 bp
and Supplementary File 52: metagenomic analysis using a cutoff of less than 50 bp. Supplementary
Figures S1 (The sequence location of EBY from blood and water on EBY) and 52 (The alignment
sequence of EBV from water compare with EBV) in Supplementary File 53.
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ABSTRACT

Epstelin-Barr virus (EBV) ar hurnan herpesvirus 4 (HHV4) is a virus that spreads all over the world
causes of infectious mononucleesis. Human papillomavirus (HPY) con couse cervicol cancsr and genital wars.,
Both infections can cause of orol cancer. Viruses will be transmitted through secretion and sexual transmission.
This virus might infections in humon blood and risk of bleod donation. However, the gueston is can virus might
be transmitted through water, EBY DMA has never been reported in water sources. Therejore, this study cimed
to investigate the presence of EBV and HPV in water and human blood sample in healthy populations in Muang
District, Phayao Province using shotgun metogenomic sequencing, Pofymerase Chain Reaction {PCR) and olso
Realtime PCR. Viral EBY DNA were found from human blood sample, notural water of Huoy Ma Pol, natural water
of Kwan Phayoo, tap water of Moe Ko, and top water of Amphoe Mueang Phayao which Iz the same species in
hurnon blood sample. The prevalence of EBY DMNA wos detected in the bloed 59 of 813 vdunteers (7.26%) oge
3-890 years by using PCR ond real time PCR methods, HPV was nol found in this study. Therefare, this experiment
con conclude that EBY DA wos found in natural water and 1ap water in Muang District, Fhayoo Proving {jﬁ"
DMA in the blood sample
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Abstract

This article aims to study the factors affecting access to educational quality
according to world-class standard schools criteria. The quality management has been
developed with the quality system consisting of the operating system, leadership,
and the promotion of perscnnel development of teaching and learning that is
comparable to intemational standards. As a result, the students have desirable
gualities accordine to their global citizenship. But from the quality improvement of
the participating schools, there are still obstacles which affect access to educational
quality according to word-class standard schools criteria at a higher level of quality.

However, the factors affecting the quality of education can be divided into 2
groups, namely, intemal factors group, consisting of, policy malking, planning and design
resources and practices, corporate culture, leadership of executives, personnel competency,
database system development, information management and performance analysis
and there is a system of supervision and monitoring. And an external factor, including
the external ervironment, community support, stakeholder engagement, and support
of external networks. Moreover, those will affect the criteria according to world-class
standard school's criteria in 7 categories, namely leadership, strategy, customers
focus, measurement, analytics and knowledge management, workforce, operations,
and results which can be used to define a research conceptual frrmework. The knowdedge
can be used as a guideline for the development of an educational management model,
policy formulating or further research and development

Keywords: World-Class Standard Scheels Criteria, Factors Affecting the Quality of

|
Education, Internal Factors, External Factors I rl
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Title: A SECONDARY SCHOOL ADMINISTRATION MODEL ACCORDING TO WORLD-CLASS STANDARD SCHOOL
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2022
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ABSTRACT

The research entitled “A Secondary School Administration Model according to world-class standard
School criterion™ was used Research and Development methodology. The purposes of this research were to :1)
study the factors affecting the adminisiration of secondary education schoo! according to werld—closs standard
Schools criterion, 2) examine the theoretical model of factors offecting the administration of secondary education
school according to world-closs standard Schools criterion consistency with empirical data, and 3) evaluate
appropriotenass, Possibility and usefulness for secondary schoal administration according to world-class standard
School criterion. The saomples in the research were 179 schools (under the Office of the Basic Education
Commission) thot hove paossed evaluate the Office of The Basic Education Commission Quality Award: OBECOA.
The Statistics used for analysis were frequency, percentoge, mean , stondord deviation, Multiple regression
analysis (MRA) by Stepwise multiple regressions and Structural Equation Modeling (SEM).

The result of the reseagrch were 1) Factors affecting the administrotion of secondary scheols according
o the warld-closs standord school criterio were internal factors, consisting of six voriables: policy moking,
planning and design resaurces and proctices, creating organizational culture, leadership of executives, (4) is a
systern of supervision and monitoring, dataobase system development, information management and performance
analysis and personnel compelency enhance and external foctors, consisting of four varicbles: The extemal
ervironment, Community support, Stokeholder engagement and extemnal networks support. 2) A Secondary Schoal
Administration Model according to world=closs standard Schools criterion analysis by Structural Equation Madeling
and confirmed by empirical data consisted of internal foctars with 10 variobles. Which predicting ond explaining
the world—class standard Schools criterion of 83,6 percent with the significance level of .01, ond 3) The results
of the evaluation of a Secondary School Administration Model according to world-class stondord School criterion
evaluated by: The experts was suitable and possible at the highest level, and that by the scheol personel
evaluated that the model was possible and useful at the highest level.
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