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Abstract

Gut microbiota imbalance or gut dysbiosis emerges as a robust connection to hepatocellular
carcinoma (HCC) through the gut-liver axis via enterohepatic circulation. However, current knowledge about
gut microbiota in different HCC etiologies remains constrained. This study aimed to investigate the gut
microbiota composition in patients with HCC at different etiologies. In this study, 17 patients with viral-
related HCC, 13 HCC patients with non-viral-related HCC. and 10 healthy controls were recruited for
comparative analysis. To examine gut microbiota profile, fecal samples were collected and 16S rRNA were
sequenced using NGS. Then, data were analyzed by bioinformatic tools. Notably, a reduction of microbial
diversity was observed in the HCC cohort relative to the healthy control group. Interestingly, there were 3
distinctive gut microbiomes including Bacteroides, Ruminococcus gnavus group and Erysipelatoclostridium,
which showed significantly higher in the non-viral related HCC group when compared with viral-related HCC
group. Based on PICRUSt2 analysis, these microbes were linked to the immune response such as
lipopolysaccharide biosynthesis, thus contributing significantly to the progression of HCC. These results
suggested that decreasing of gut microbiota diversity and increasing of those 3 bacteria could play an
important role in HCC development. These bacteria could be used as diagnostic biomarkers in patients with
HCC. In the future, interventions targeting the modulation of intestinal microbiota could enhance the

intestinal equilibrium and might prevent the disease particularly in patients with HCC.
Keywords: Gut microbiome, Viral related HCC, Non-viral related HCC, 16S rRNA gene and Diversity

1. umin
Tulaqtu ueissduiiadulymiuguamiiddyegrmiwedan wasaninaediftieuinndd 1 duse
% o o

aelul 2568 (WHO, 2018) Insuzisfuniia Hepatocellular carcinoma (HCO) Luuzisiuiinutesiigauasd

gnsnadedinfigannis foeaz 90 lnaanizedrsddlutaunivieds nishndoli¥adudnauiuasdiluied

oo

=

wénlunsiiauinisifnuziSaiu (Viralrelated HCO) agndlsfinu Saflfinsusisefussanniesay 5-20 Aldsu
nsneaeuLfuaudmivisnsindelifasusniaviuaylhfasusniaut TasiFenduasnguiinduasusSeivi
Lildfawmgnannsiadelfasusniauiuasd (Non-viralrelated HCO) lsafieafusudifidurilhAnus e
yiadnaniildvanvaneviin wu lsadudslauiiinnedusniausaudie (Nonalcoholic Steatohepatitis : NASH)
wazlsadudslatunseluiuazaudisu (Nonalcoholic fatty liver disease : NAFLD) (Sciancalepore et al., 2018 ;
Yang et al,, 2019) Jagtumsitadelsadeuinedudou msldmenmisd wu dansend uaznstenmsneadu
auuLlvan (Vagnetic Resonance Imaging : MR) gninuldiiusgnsunivianslunsdansaslsn uonaint msnsa
WUUNIMI§14E980 (Gold standard) dmsunisifiadulsnfe nsadudlefuiiiaundunisnsramsenlan (Liver
biopsy) (Bruix and Sherman 2005) ag1dlsfinna nMsmsrafedsiananAddaudswnnune Wy arsidule
nMsEde wasteRanaalunisduiesns wihdudmatininesusiuludsu wu Savhillelusiu (Alpha-
feto protein : AFP) ﬁ]%gﬂﬁ’mﬂ%ﬁuaEJ"]\'1LLWiIMmEﬂugmzﬁ’mﬂ%ﬂ/l’m%ﬁﬂ’lwLLUUiEJEﬂS’]‘Ll (Non-invasive biomarker)

agalsiny fMFTan1aTinmmaniianulikazanudmnesilunsinadelsalussezsudu Johnson 2001)



MIANTINYRUUUNALDLTE

o

Uil 13 auil 4 sanau - Sunau 2566

Tutagtudinms@nwifugdunidludld (qut microbiota) fAunsiislsasiguinang Tnetanizegebs
Tsasu iesnduuazdldanusadeansiuld (Bidirectional communication) wasfinmuduiusiufizendy "Gut-
Liver axis" Ufduitussewieqaunisludlduasiuistuinumavaeaifonsmesita (portal vein) Sethedn i
Ignaldludeiu warmsSeunduresifuazueuivefanduludsdld siei3eni1 enterohepatic circulation
(Tripathi et al., 2018) ﬁiwamuﬁawﬁwﬁﬁﬂ1sﬁﬂmummmaqqauw%ﬂuﬁﬁlé’maqﬁﬂuaml,%qé’fu NUIBIRUTENBY
yosgdunidvositiedidnvusduny WeSsuisutuomatasiifquamd uasgdunidlugldonalfibumd

mﬁ%umwﬁlﬁqﬂimém%’umﬁﬁaﬁaisﬂmﬁﬂﬁmjﬁm HCC ¢ (Ren et al., 2019)

¥
=% a

nsfnudRsdlingUszasdiiiefnuesdusznavvendunidludldluduaelse HCC NamnveInisiin

4

o

Tsafiwansineiu nsfinwipislionvihludgmnuaunsalunmsssyiiudimahnmaddnenmlunsitadelsauziss

a o

Auwiin HCC nefigauds Woussaingussasimanilladnsa fidedeinsAnwilfidnennd dglaenisandns

nsideTInningitesivlse wazUFuusnunniinlaesiuvesielvingau

2. Inguszasd
Wohmszilusliduaranunainnanevesgduvigludldludrsuziswuiifianvnvesnisiinlse
Auananariy seninafiisnzssiuiiinannsfadelisadusniau (viral-related HCC) uazfUheuzisediv Alald

WnANASAAIBLSE (non-viral-related HCC)

= k74

3. hulfangeuazauIdenineItas

'
a =~ o 1

dunidludldduszuvinaidudeu lneqaunidiedeegluszuumaiuemsiunumddyly
aunmvesyud TeszneulufounAn nqud uazveuwanATeiRsdendefusil

1. mnduiusszninsdlduasdu (Gut-Liver axis) Wudildosurganuduiusuuuassiiama
FEWINIZUUMBAUDINNT (A11d) wazsiu %"qu,amaﬁamwsﬁaaml,asﬂﬁé’uﬁuﬁ‘a&JwiaLﬁaaswdwa?msﬁgaaaﬁ: way

funuandglunisaniulsnnige

a

2. anuliaugalussrusenavnaznisvinnuveaunidluald wu msdeaus aseninqaun3dng

N6

Usgleiuazqduvsdnalsa (Dysbiosis) Innnueadesivanizguaimeng wu lsadlddniau Tsndau waslsaun

£

NUAUAULDS

v
a o

3. MIANYIAITRUTNTTUIINYUIUIAUNTEV MR (Metagenomics) 41 NISANWIMIAITAUTNTTY
NINUAIINAIREN A TUNT 19U AI9819N198 Ingeu ¥3 0108199 INNeAATN Fedoyaninariazlateya
ATOUARUTIMLAlUTEAUALBULE (DNA) 815leue (RNA) wagtigviwemnisianulusedulusiu (protein) 1adn

fyd. MIunndianzyana (Personalized medicine) dwsuisesaursdludlduandiaveuwniunisguaaunin

U a 6

nidnenmlunisuiulRaunavenaunsd wethlugnislesiu mailady uasnisshulsaseyana §Idedadan

agadwuImlimingay wagiuanudlafeIiuaNuduussutudausE ninaunIduas T Ineveuyye

o o a =

WNAAWAZYBUWANSITewadasnauliiudr g latdindwnediuanudduvesdunsdluanld

o q

o

segunnuazlsnveyyd wazdinatuiafeunsideidauinnssuludiugadainen Qiduiuine) lnyuins wag

q

Asunndsiald
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4. JAnliung
4.1 doyagitnineuide
4.1.1 nguoaalaTHuANR
wnainsiaddnunguaIuay
wAmeviemandedyaflveifiony 18 Ddusuly dfvinanie (Body mass index : BMI)
aglugaeUnd nan1smTaLeuflaudmsuhiadusnautuaznanisnsaueuivendmiuhfasusniaudiiuay
venniredlifivseiRnsdulsafunaslsamaumuedduduqanien
NAFINITANBBNAINTUNGUAIUAN
orauatasidusy IRidulsamudulafings lsaiumnu Tsadau lsamasmueddu 1sa
nszmzensdniay Taalutunendu uaslsaduuds uenaniorauainsfiinissuusznlnslulefnnienn
UiThuzlumeluszozina 4 davaglitandrslumsdnuaded
4.1.2 ngufUnelsnuziseiu
fUasusiSsiuimualdsunmsidadelaglfuuamannailsmenagmansa annsalne
Inefiuvunesuvenudusenangiaslunsunisiivdiedis wagldiunsend@nnamugnssunsasesssuanidu
AEUNVIEANENT IWAINTANNTIVERY

o

4 o Y o [ 1Y <
Lﬂm"Vlﬂ’]iﬂﬂL‘U’]ﬂ’]‘lﬂiUﬂE’!&lQ‘U’J&lTiﬂﬁJSLi\‘i U

[ aa

dUreuziSaiueiia HCC TildsunisidadeedSaal wu mInsaeduilodu n1snsiasiy
AMENENITaE@IMeN Useneude dand1enid aunu wie nisaienneerauLmEn

wnaginsAneandmsunguiUaslsnuzsediu

PR A & < W A A ' & 1 ¥ a o & o v 2 o aa wa
NUreidulsauzSaiurindy Wi ueiSwiauinnelusu i Junu NUBNZLTIAUNLUTEIALAY

Y

Losumssnw wagdUreifideyanspdiinuinmely agldgnindiunsiunsne wenanilfreniinnsiudsenu

U U

Wslulefnuseeufdugluneluszeziian 4 damazlihundrulunsfinwasad
< o/ 1
4.2 NM15AUA881999952

Fidsaunsdneaglisumuusdiienduiinisivgeassiivunzaunudunoun1suj iRy

11%391U (Standard Operating Procedures : SOPs) (Dore et al., 2015) Imwaamﬁ‘uqm’ﬁz (DNA/RNA Shield™ -

v v
v o A

Zymo Research Corporation) Usgnaumigungn iiiesnwamunmalsiugnIssuveiuniduazdugudenalsnly
A79E19 wagieg il suangidnsaunisfnwazgnifiveyludifuniuaugamg i -80 esrwaifed e

Bms@Enwsield

v
a v

uennigiteasinafvieyadnuasniseainvesidriuimuanoufiazldtunistnudeied
Uhdailsmeruiaguiasnsal aninenalne loun e 01y duduanis sansevnaduaiivesiu nsnaaeuma
F5inen mavihauewiu e n1sUseiuauguussadsa (Child-Pugh score) warnsdndnuunssazvadlsnuuie
siulnelginausivas Barcelona Clinic Liver Cancer (BCLC)
4.3 MIFAARLDUBIINAIDENDIV5E
feE1999915gnuUaN 1 faddnsdmsunisaiafidue nevinisadalagld ZymoBIOMICS™ DNA
Mimiprep kit (Zymo Research Corporation) sﬁﬂiuﬂgmaﬁmﬂizﬂaﬂﬂﬁwLﬁmﬁmLﬁaﬁﬂﬁﬁaaﬂwimLﬁuLﬁaLamﬁ’u

wagyhlinlagadveaqfuniduan anuwihnmsinrnududuiasanuuigvsvesdidwelagldinies DeNovix™
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UV-Vis spectrophotometer faog i ueiilsazgnirunifiudmiuuinuduiiiinnumainvaiogs (vV3-va) lag
Srdmnamidereunthiiniuinaiinsdnvennianuasaseunquldluseauita Tagldineda Polymerase
chain reaction (PCR) Ingi3ususensnseduadausniioumgd 95 esmuwaidea uan 2 uii andudgdumey
denaturation figauvgil 95 ssruwaea Wuian 30 Jund mmfwi’hajsﬁgumu annealing figaumgil 53 o
waldea Luinan 40 3unil Sumeu extension 72 asriaidiea \unan 60 Jund Tnevhduneudenaniiienua 40
58U uawyh extension dunauaninefigumgd 72 ssniwaidea Wunan 10 it wdadasiannnsh PCR azgn
thinasvaeusemaia agarose gel electrophoresis AauddlUgafunuuidniiiomaduinalolnduesgdunid

TasuSaiu V3-va iflanumainvansgeuesdu 165 rRNA (341F/785R) gnihwnldlunisnunilssmnsnadi 1

A15199 1 wswesdmsunismasuinmalalnausady 165 rRNA

Twsiuas ansuilandlelnavaslnsiuas U 819949
Uskad V3-va 5’-CCTACGGGNGGCWGCAG-3’ aa4 @:L’Uﬁ (Klindworth et
5’-CCTGCCTTTGCAATRTCIACRAANGC-3’ al., 2013)

4.4 nswseudayauazn1sinsevideya

a =

Joyadviilaanmsmaduiiandlelndanunanilosy Illumina® MiSeq™ vasusiniiag9gniiun
Aaszilagldludlay nfecore/ampliseq (Straub et al., 2020) wenaniideyaiiazliainn1sinsient awgnuiun

a adca

WARING LU N1TRARIKaBIAUTENauYRRduvsEnnUluiege Msliegianuratenglungunsfnyiieiv

¢ A

(Alpha diversity) M33ias1gfinumaInaIefuanadsiusEninngunsine (Beta diversity) 8dlundntugidela

a & al

yhnsAnudsilsdtureaqaunidfinulasldludlat PicRUSt? Faduludladdmsvvhuedneninnsinuves
Usensydunidlaegiuteyaduuazdlunveaiealn (Kyoto Encyclopedia of Genes and Genomes : KEGG)
(Douglas et al., 2020)
4.5 NM1TIATIRVINNNEDAR
myasgineadaauiunsiagld SPSS 1estu 28.0 uwaz GraphPad Prism 11854 8.0 NMsMAday

v

Chi’ square gnlddmsutayauseian category data warn15MAABU Mann-Whitney U gnianldiiieiuSeuiiieu
TayausElnn continuous data SEMINVIIEBINGUNITANYY NMITIATIRANUNAINNANLVDIREUNITIILANTUNNT
naaeulagldnisiSeuiisunuuguanguiiegne TunsdiniinsiSeuiisuinnnitaesngunisinyagldnmmeseu

ANOVA Tngldenssauaudesiuil 95 wWesidud wie p < 0.05

5. HaN15ANYI
5.1 dayafidsaunisinen
it 30 Mefidunseiuaiin HOC waroraadinsifgua i 10 Meldidrdnlumsinuil dosh
nsFsuiisuluniazngunsdne nuindnvaznsedinvesngueranasiasiifiguaimg (n=10) Wisuifisuiy
FannsiSeiuriin HCC (h=30) waruzifadunia HCC Adammannnisindelia (h=17) Wisuieuty undei

yila HCC Aldladanngunainnisingelita (n=13) lneiildazaseiu ldun Ardedutanie Aundaiden
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ATUTAUAIIY (Alb AST ALP Laz AFP) 9u1n9890oulile wazszezaas BCLC Fanuiliunnstsegeddodfey

HINNS19N 2

M19197 2 asUNaanYEN RTINS INTANK

Healthy HCC (n=30)
Clinical HCC P-
controls viral-related HCC non-viral-related P-
parameters (n=30) value
(n=10) (n=17) HCC (n=13) value
<0.001
Age 34.3+10.3 65.3+10.1 61.1+9.2 70.8+8.6 0.007*
<0.001 <0.001
Gender . .
* Male 5(50%) 28(93.3%) 17(100%) 11(84.6%)
« Female 5(50%) 2(6.7%) 0(0%) 2(15.4%)
BMI 22.0+3.6 25.5+5.0 0.053 25.2+4.9 25.8+5.2 0.750
Platelet 128.8+59.1 174.0+89.4 0.108
Albumin 3.6+0.6 3.7+0.6 0.541
AST 66.1+57.1 46.5+28.9 0.267
ALT 51.3+31.1 28.2+11.6 0.017*
ALP 98.3+37.1 136.7+96.4 0.142
AFP 4476.6+17980.2 416.6+911.3 0.950
Total mass 0.045*
o1 9(52.9%) 7(53.9%)
2 4(23.5%) 1(7.7%)
>3 4(23.5%) 5(38.4%)
Maximum
4.8+4.2 6.2+6.3 0.450
size
Cirrhosis 15(88.2%) 12(92.3%)
BCLC stage 0.122
« 0-A 8(47.1%) 6(46.2%)
B 7(41.2%) 4(30.8%)
e 2(11.7%) 3(23.0%)

Data showed mean+SD; proportion(n%); *P-value<0.05; BMI=Body mass index; AST=Aspartate transaminase;
ALT=Alanine aminotransferase; ALP =Alkaline phosphatase; AFP=Alpha fetoprotein; BCLC stage=Barcelona

clinic liver cancer stage
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5.2 AAVAINUANEYRRaLUYSElungun1sANE
Ing81981nuidensuntiinuinanunainralevesgaunidaldiunumddglunisialse
Weaudunaneyin duwslsadudniausessluauislsaiuuds uazuzisaiuyia HCC (Schnabl & Brenner 2014)
Tunsfnwluansdsanunainvaigluuaasnguiieg1s wudianuvainvaglungudUlsusiiaiu daiu
o o~ Y [ S I ) aa % = 1 3 =
nanvatganaudeiguiungurIvaued1dvud1dyn1eaiia (p < 0.05) AN 1A-1C agalsinig e
Wisuiisuseninanguuzisiuyiia viral-related HCC waznguuet3efiu non-viral-related HCC wuinlaifiniu
U 1 a o o w aa ' @ ! 2 @ o a . = 3
wansinsegeldedAgnieads egrslsimunguiUlsueiseiurila non-viral-related HCC duwiliuvenin

VANV VeIRAUVEANIINGY viral-related HCC Asnwi 1D-1F

(1A) (1B) (10

Observed features Shannon index Pielou evenness
500 — 8 — 1.0 —

p = 0.0363 p = 0.0199

400 ’—‘ 7 B 0.9 p = 0.0498

— =

200 — 54 0.7+
100 — 44 0.6 —
0 T T 3 T T 05 T T
Healthy controls HCC Healthy controls HCC Healthy controls HCC
(1D) (1E) (1F)
Observed features Shannon index Pielou evenness
500— 8 1.0
p = 0.5634 p=0.1833
400 - |—| 7 - ,—| 0.9 < p=02128
300 6— 0.8 - 1
100 — 4 0.6 — —
0 T T 3 T T 05 T T
viral-related HCC non-viral-related HC( viral-related HCC non-viral-related HCC viral-related HCC non-viral-related HCC

Al 1 ansmaneanglungunisnwiiiedtu (Alpha diversity) (A) Observed features (B) Shannon index (C)
Pielou evenness s¥winnguAIUANKAZNgULLI53§U (D) Observed features (E) Shannon index (F) Pielou

evenness ﬁmﬁ’i’mﬂdmmﬁdﬁu%ﬁﬂ viral-related HCC LLazﬂdmmeéﬂﬁU%ﬁm non-viral-related HCC

waNANT IMNAMA 2A Wag 2B NUIWANTANYIAMUMEINNAENLANANIUTENINgUNNTANY)

(Beta diversity) sz%3139nq uenaradasa v nfnaznauuzts iy nauugiseiuvida viralrelated HCC

o w

' < W a . ' = ' 19 ' Ao aa
waznauuzseiuYlin non-viral-related HCC wudhifinuunnsnsiuegadiduddgvnsada
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03
04 °
.
02 .“0 |
Q. TR @ Healthy controls @ noriralralated
N T ° 1 o > e HCC
L4 @ HcC 2 o,
g M iral-related HCC
g o . . (Y M W r o @ vi
E .0 . ~ 0 ®
N o1 ¢ o L) “ 3 -4
o~
il o0 TG 35
L]
r L]
-0.2 Py ® L ‘ 5 &
-0.3 ® °
-05 -04 -
.044“! 03 s ., = smgo
Y9 os o T 3 o " ’
¢ 3 b ;
PC1(28.8%) ° 3 03 PC3 (8.6%) PC1 (30.4%) 3 e PC3 (8.1%)
8% = -
e o

a = a ' Y] ' ' = . . ' = a |
AN 2 NMIANYIAURAINVAIYVILANANAUTENINNGUNNTANYT (Beta diversity) (A) nauaIuANLUIEUNBUN L

136U (p = 0.104) (B) ngumzi3wiusdin viral-related HCC waznguazi3ediuadin non-viral-related HCC (p = 0.147)

5.3 nswasuulasasdausznauvasgduvsdluanldlungunisiine
INMINaN ANy IUSIivesgaunssludlddiulngnulnay (phylum) Firmicutes, Bacteroidetes,

Proteobacteria wag Actinobacteroita Tuusiagngunisny lngladegatissesay 80 sanwil 3A uay 3B

(3A) (3B)

HCC -

non-viral-related HCC -

- _

controls

e _

000 025 050 o075 100 000 025
Relative Abundance

W rimouss [l Prowonacieia ] pesutovacsran B Fvoses [l Acoovmcioion [l Dosutooschonn

Phylum [ sacterodora | Fusobacteriota Phylum || Bactercidota Fusobacteriota
[ [, pO——— Il Frowosoctena [ verucomiotion

il 3 nsAinwesAuszneauveAursdludld (A) nquenuanUIsUisuNauusISIsU (B)

ﬂzjmmL%\‘iﬁU‘Uﬁm viral-related HCC LLaSﬂzjumL%\‘iﬁU‘liﬂﬂ non viral-related HCC

IS a6

wenanil Wefnwasdusenouvesgaursdlualdssauita (genus) namsAinwmuiniiaduwsd 5 wila

1A Blautia, Ruminococcus gnavus group, Veillonella, Lachnospiraceae NKAA136 group Wae Erysipelotrichaceae

UCG-003 flUsunaugegaannnavua 50 genus nlUTinauazininsiudsuiasedsilfeddgymieatia (p < 0.05)
' i ] 2 v o = & w1 A a A oV v a a ' <

FENINNFUAIUANLALNFUNSITU An15197 2 uenanillungudsnaniigdunidluald 3 vliananadlunquuzisa

siu lon Blautia, Lachnospiraceae NK4A136 group Wag Erysipelotrichaceae UCG-003 Imsiinis@nwineuntinil

na1717 Blautia Wugdunsgfinulaialuludldveunwd Snvivdalnuaudfndululivesinslulefnnaisetig

v
1% &

uonanldsiunuimdrdglunisussminisdniau lneslgrsiuenuafiiseunsiindnsas (Liu et al,, 2021)

17
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M157197 2 nanadeuUiNIalveadunsdlualdszninnguanaainsauninfuas nguuziswiunianuwanAeg1

HpdAgneada
Healthy controls HCC
Bacterial in genus level p-value
Median IQR Median IQR
Blautia 0.118 0.110 0.071 0.060 0.029
Ruminococcus gnavus group 0.001 0.000 0.007 0.030 0.045
Veillonella 0.000 0.000 0.001 0.010 0.019
Lachnospiraceae NK4A136 group 0.005 0.010 0.001 0.010 0.022
Erysipelotrichaceae UCG-003 0.002 0.010 0.000 0.000 0.018

dwsunguuziSesiveiin viral-related HCC wW3suiieuiungy non-viral related HCC wu 7 vfinves
3 dunsdluszau genus lawn Bacteroides, Coprococcus, Erysipelatoclostridium, Lachnospiraceae CAG 56,
Lachnospiraceae ND3007 group, Ruminococcus gnavus group kag Subdoligranulum 97013%ua 50 genus 9
fiusvanauuaznsisulUategalitedAgmneada (p < 0.05) Wi Awmsian 3 diaulafegdunidludld
3 viin laun Bacteroides, Ruminococcus gnavus group W& Erysipelatoclostridium wistuegeditdAglungy

2 o a . a A P ° ° a A A Y]

U 596uBlia non-viral-related HCC Balunindudavinnisfinwinisviiuenisinauvesgaunidiinulagldnis
Aasizisaamaiia PICRUSE2 wuiinquuziieiull dndruadaiadulunszuiunisdunseiilalulndudnanlss

(lipopolysaccharide; LPS) uagiuunueadumieedsianie [unu

M131971 3 NanAdeUANEANALYTTeIARYESlud ldszninsnguuzisadiuyiin viralrelated HCC ua non-viral-
related HCC

Viral-related HCC Non-viral-related HCC
Bacterial in genus level p-value
Median IQR Median IQR
Bacteroides 0.052 0.088 0.119 0.115 0.031
Coprococcus 0.101 0.023 0.000 0.006 0.033
Erysipelatoclostridium 0.000 0.001 0.002 0.009 0.024
Lachnospiraceae CAG 56 0.002 0.008 0.000 0.000 0.005
Lachnospiraceae ND3007 group 0.003 0.007 0.000 0.002 0.024
Ruminococcus gnavus group 0.002 0.015 0.118 0.041 0.043
Subdoligranulum 0.009 0.015 0.000 0.003 0.006

6. NsaAUTIENA

NnMsAnwInUAIMANaevesqaunsludldanadunauiiiionziSeiuria HCC WenSsuifieuiu
nauAUAueEiifuddyadn Ssronadoatunuiteieuntrifuandiifuierumainuasianadlundgs
FheuiSaiy HCC uananidauigtasunssiuria HCC Sseduresaunisludldnfauautfunnduing

Lulefin (probiotic) warduganszurunissnauanas (Liu et al, 2021) WoynN1sAnw1aAUsENaUveIRaUMSEY
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aldveangunisfnwgeslufUieusswiuain HCC Inew3euiisudUae viralrelated HCC U non-viral related
HCC wu31 nguEUae non-viral-related HCC $n15ifiaduve Bacteroides haw Ruminococcus Jadasanena 1

AudenAdestussunauntnidiansliiuindUislsauzissiveiia HCC iflamaunanlsadunslaiunie

'
a 6 o a =

lodfuggauiidu (NAFLD-HCC) Hqauvsdnenaraiudy saudslanudaulesiun1siinn1ssniauvesiu (Ponziani
et al, 2019) waziiiaviN1sANYINISINUVBIRAUNTENNULAY PICRUSE2 wulthuafiefinutiuiianuieitesiv
) ¢ . . = & | o PR |
NITUIUNITAUATIZIN lipopolysaccharide (LPS) @atduaiulsenauraasiiusuaaaluaiilsonnsuay 2iuananis
nsdusEuUnAuiY nsneliiAnnsdniau waziUdsuwdasmnisinureseadludu (adipocyte) Faaannaediv
nuideneunihindnsAnwilulunavesdninaaes Swandiiiuigdunidludlduasnseuiunsiinesdosiu

LPS/TLR4 Hunuwilunisdaasunisimunvessaugiaiurila HCC (Zhang et al., 2012)

7. ayUuazdatauauue

nsfneinuanuvainatevesgdunidludldlusswinnguaiuauwaznguuzissdiveia HCC B4lY

v
I ¥

Y & = =1 =1 1 1 <@ CY a . .
AIUU suaﬂ,ﬂasummLLamTML'vmmmiL’LJSEJ‘UmEJUI@EJmnismwﬂqmmiqmwum viral W@z non-viral-related HCC

v
a a a

Tnggdun3gfiiindulunguusiisdvada HCC Aldlddannnunanlisaladinissenuindiamuieadosiunis

o

novAuBBITFUUYIRuAuLAr NI UL TS aUn gl Fedunisufudeugaussludiléonatieuiuuss
annzaunavesdlduaznisnevauewesszuugiduiu ludUislsausiS iy wu nisusudsmginssunismu
omsluinUszdniu wu msfuussmuemsiininlegs wu dn wals Wudu msfnwiuuumadentaglilng
lulednvdenslulefin ileanmnuguuswesnssdulsauazannzunsndeulugtoe Taslanzogrsdludiae

uziSwuria HCC Aldldfianmmunainnsinielaa

8. yuaduayu
nanuIdeilasusulssinaatiuayuannomuduasuineimans Jewazuinnssy Inemheusmsuay
FANITNUAUNTARUIAISIAU WAz uaunsRaLIanIdugaudn N1533euasnsasauinngsy dyyriavi

B36G660004

9. 93853 luNyLd
A ULAYIINTEUID 93853 UAUAMLNTTUNITITLTITUANLUNNEAIERNS PUIAINTAIUNINGIFY Wag

AzNIINNT393EsssLlReylAdunEuSesud Tnelivilideiusesasesssumsidevuneiay IRB. No. 0371/66
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Abstract

The Construction sector in Ethiopia usually encounters Project overruns, inability to meet project
quality, ineffective procurement methods. . The research aims to explore the effectiveness of Modern
Methods of construction in terms of cost, time and improved quality. It is descriptive and qualitative in kind.
Qualitative approach was Chosen because, there are fewer projects that have used MMC, MMC is new to
Ethiopian building sector and to explore the experiences of MMC in-depth. Interview was used as an
instrument of data collection. The research analysis shows how effective a MMC is on the project time,
cost, quality, and customer satisfaction parameters of construction projects of selected residential buildings.
Qualitative analysis is used to describe the benefits of implementing MMC, and its effectiveness on time,
cost, and improved quality parameters of the contractors’ projects. The finding of the research elaborates
that MMC is more effective on internal factors time, cost, and quality of the contractors’ construction

projects.

Keywords: Modern Method of Construction Management; Respect of time; cost and Improved Quality

1. Introduction

Modern methods of construction (MMC) are those that enable effective product management to
deliver more items of higher quality in a shorter amount of time. The goal of quality management is to
ensure that activities are well-organized and planned in order to achieve the desired degree of quality for
the product or service. Althousgh it plays a significant role, the Construction sector in Ethiopia, has difficulties
such as, Project overruns, poor quality, ineffective procurement methods, an inability to meet project
criteria, and a resistance to adopting best practices are a few of these difficulties. Clients, contractors,
consultants, and other stakeholders involved in the project view completion of the project within the
budgeted amount as a key indicator of project success (Torbaghan et al., 2017).

In today's fast-paced environment, the time aspect is crucial. Lagers have no place in a business
environment where speed and accuracy are required to work simultaneously. The establishment of suitable
building standards, including the acceptability quality while in use, can provide several challenges to

decision-makers (Keller and Mukudi, 2017).
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It is obviously desirable to establish user safe and reliable standards that will offer the user a suitable degree
of quality. When resources are insufficient or the setting in which the building or facility must operate poses
threats of uncertain quantity and timing, these ideal measures may frequently be affected. One may argue
that the majority of the solutions to construction-related issues are still being provided by technical
advancements. In most cases, the poor and the governments that represent them lack the resources to
offer expensive remedies in underdeveloped areas, nor can the government practically impose such
solutions on such regions. Therefore, economic factors (cost) have been and will continue to be a constraint
on the planning, design, construction, maintenance, and operational criteria for infrastructure/building
provisions in all developmental projects (Keller and Mukudi, 2017).

Engineers have made decisions regarding the interpretation of a wide range of requirements, some
based on client instructions, others on rules or standards, and still others on the most recent technical
information (Neyestani & Juanzon, 2016).. The final choices made will set out to best meet the financial
restrictions and will provide structures that function quite close to expectations. In this setting, engineers
are typically asked to find difficulties with construction projects that may exist now or in the future for
individuals in certain regions. Funding restrictions, a lack of optimal knowledge, irrational design criteria, and
the necessity to establish standards for a certain circumstance are always factors that influence the
solutions. This demands serious thought and challenging decision-making. Therefore, it is not surprising that

built infrastructure may occasionally fail to provide the intended service.

2. Research Objective

The aim of this research is to explore the effectiveness of Modern Methods of construction in
connection to on time delivery of residential buildings, Cost effective construction process and improved
construction quality (three key components of construction projects (construction quality, project duration,

and project cost).

3. Research Questions

1. What is the role of MMC implementation in terms of the time of project delivery in residential
building projects?

2. What is the role of MMC implementation in terms of project cost overruns delivery in residential
building projects?

3. What is the role of MMC implementation in terms of the desired construction quality of

residential construction projects in Addis Ababa?

4. Literature Reviews
Ho et al. 2017 underline the requirement for successful MMC business models that can more

effectively convey the benefits and Saad et al. 2023 highlight the necessity for MMC companies to innovate
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their business strategies in order to improve consumer confidence. Similarly, Darlow et al. 2022 explain how
business models may influence and persuade the market at large to utilize MMC as a construction substitute,
aligning with Goulding et al. 2015, who believe that the methods used by MMC businesses to demonstrate
value are directly associated with adoption rates.

A key idea in organizational management is contingency theory, which places business
competency at the heart of an organization's performance. The theory offers a paradigm in which the
amount of variables a person uses in their business procedures, but rather by using the right ones (Miles,
2012). (Tijani et al. 2021) discusses how well the theory explains the propensity of construction firms to
satisfy external demand. In addition, the idea contends that there is no single best way to gain a competitive
edge. . The theory, moreover, suggests that a single optimum strategy to achieve a competitive advantage
does not exist (Nnaji and Awolusi, 2021). In contrast, it demonstrates how diverse business environments
necessitate various business methods and how better business performance depends on how well the
various contingency elements are matched (Donaldson, 2001; Cigolini et al., 2022). Despite this, the theory
is highlighted as the essential theoretical pillar for these kinds of arguments (Liu et al,, 2023), it is yet
underdeveloped in the realm of construction management research (Alkilani and Loosemore, 2022). As a
result, it is vital to define the business environment in terms of the researched contingencies and respond
to any criticism related to the use of this theory.

Time, cost, and quality have been identified as the key performance indicators in the construction
sector. However, other alternative theories have emerged from various researchers. A project's efficacy is
thought to be improved through studying critical success factors (CSFs) and project success (Ramlee, Tammy
& Noor, 2015).

MMC has several advantages for the construction sector, but there was little acceptance at the
time, according to Rahman’s study on the obstacles to its implementation. He further found that a number
of other problems, such as high initial capital costs and contractual blockages brought on by traditional
procurement methods, were also major implementation hindrances (Rahman MM, 2014).

The Business Model Canvas (BMC) According to (Massa et al. 2017), the Business Model Canvas
(BMQO) classification is one of the most frequently used to describe the essential elements involved in
outlining a business model. Beyond the realm of popular phrases, the use of BMC is regarded as an efficient
and trustworthy unit of analysis to gauge an organization's business performance and competency (Zott et
al., 2011). The exact definitions of quality differed slightly from person to person, but they remained in two
basic categories: conformance to requirements; and customer satisfaction (James L. Burati Jr., Member, ASCE,
Michael F. Matthews, and Satyanarayana N. Kalidindi, 2018).

By enhancing stakeholder engagement and communication, modern methods of construction
(MMQ) are assisting the construction industry in completing projects on time and within budget. Clients,
contractors, consultants, and other stakeholders involved in the project view completion of the project

within the budgeted amount as a key indicator of project success (Torbaghan et al., 2017)
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5. Conceptual Framework

@ MMC Customers’ satisfaction

Conceptual Framework- Adopted from Alaeddin Ghadamsi (2016). Criteria For Selection

of Design and Build Procurement Method.

6. Methodology

This research, narrative analysis is used for the semi-structured interview data. The collected data
from the interview questions by the selected contractors are gathered and analyzed by comparing and
contrasting the interview stories. Then the connection between the answers and the previous studies are
narrowed to easily present the findings. Since it is a qualitative study, all data retrieved through interview
may vary in content, but the categorization will help to generalize the findings. Therefore, contractors that
are in the highest time overrun, cost overrun, quality problems, and customer complaints were analyzed
respectively. Then, a summary of each data is organized from the data collected and presented that show
the analysis of the MMC practices implemented by the contractors to have maximum effectiveness on their
construction projects are developed. Qualitative modes of data analysis provide ways of discerning,
examining, comparing and contrasting, and interpreting meaningful patterns or themes. Meaningfulness is
determined by the particular goals and objectives of the project at hand: the same data can be analyzed
and synthesized from multiple angles depending on the particular research or evaluation questions being
addressed (Qualitative data analysis methods and techniques, n.d).

This study employed a qualitative methodology. The researcher collected in-depth interview from
six construction firm owners. This strategy was chosen in order to thoroughly examine MMC's experiences
and because there aren't as many projects that have employed it in Addis Ababa. Additionally, it aided in
the investigation of the contractors' current methods and past experiences with MMC implementation on
their building projects. In addition, Small sample units are described and analyzed more effectively with
qualitative research.

The geographic location and level of awareness are the primary focus of this study work. The
project managers that are based in Addis Ababa are the group of experts for this research. Although there
are many different contractor classifications and grades, the chosen residential building project managers

who have used MMC are the research's intended Samples.

15



College of Asian Scholars Journal

Vol. 13 No. 4 October - December 2023

Method of Data collection

Studing the different type of qualitative approaches the researcher chose to use
phenomenological type approach and Intervied Six Project Managers. Data was gathered by asking the
chosen project managers In-depth interview questions. The decision to conduct an interview was made in
order to thoroughly examine MMC's experiences as there are fewer projects that have used it and MMC is
new to Ethiopia's building industry. Additionally, the respondents won't have any biases while answering
inquiries on the success of business projects. Additionally, by using this strategy, the interview session yielded
deeper information about MMC implementation practices and a lower non-response rate. The type and
depth of the questioning, the availability of funding, the required amount of time, and the level of precision
all played a role in choosing the data collection method. The researcher first compiled a list of company
owners and project managers with previous experience in Addis Ababa's MMC implementation. The
researcher then scheduled a meeting with them after that. The researcher then did one-on-one interviews
at convenient times and locations. The researcher used a voice recorder to capture the participants' voices
while conducting the interview.

The researcher attentively listened to the voice recordings before transcribing them. The
records then be thoroughly examined and condensed to arrive at the notion. The researcher then included
a summary of the results after these procedures. The researcher went over and clarifies the implications of

the research findings based on the summarizing.

7. Results

7.1 Effectiveness of MMC on critical factors of construction projects

Table 1 Effectiveness of MMC Summary

Company | Company | Company | Company | Company | Company
Company Profile

1 2 3 4 5 6
No. of projects in the last 24 17 12 9 8 8
5 years
Number of Time overrun 5 16 6 3 0 2
Number of Cost overrun 6 15 8 2 0 5
Number of Quality 1 9 7 0 1 3
problems
Customer dissatisfaction / 7 17 7 3 1 4
compliant(no.)
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The effectiveness of MMC on critical factors of construction projects was assessed in which the
results indicated of the six construction companies, five had encountered time overruns, five had seen cost
overruns, and five had encountered quality issues. Company 2 is one of the contractors that showed the
biggest time overruns. The business with the highest rate of project cost overruns of Company 2 and
Company 3 are also being conducted. Company 2 and company 3 are the ones with the greatest amount
of project quality flaws. Companies that suffered the highest levels of customer complaints (complaints)
also experienced the highest levels of time overrun, cost overrun and quality overrun.

Interview subjects were asked if, and to what extent, they agreed or disagreed with the MMC
effectiveness measuring items for time of projects that are generally accepted by various experts. The
respondents found MMC to be effective on the majority of views from the list of items stated as effectiveness
measures of the time parameter of project performance by MMC implementation developed from the
literature review. The results of this analysis demonstrate the relationship between MMC implementation
success on time and the contractors who had the largest percentage of delays. Contractors No. 2 and No.
3 are those that have encountered the largest project time overruns, as was previously reported. The
majority of the project time effectiveness level metrics in regard to MMC implementation are unimportant
to both contractor nos. 2 and 3. Even contractor number two disputes the idea that using MMC results in
improved performance. These contractors claimed that despite MMC's implementation, they had not seen
any real results because importing items into Ethiopia is a labor-intensive operation. Contractors No. 5 and
No. 6 did not encounter any project time overruns, and they both concur that the challenges of
implementing MMC in Ethiopia helped them reduce delays. As a result, contractors who implemented MMC
in their projects saw significant reductions in project delays compared to those who did not.

Questions about the efficacy of MMC for project cost were posed to interviewees in a manner
similar to the effectiveness measure from project time. As understood from the responses, The primary
obstacles to employing Modern construction techniques are the costly initial investment, greater design,
crane, and transportation costs. The substantial volume and ability to lower mould costs with repeated
usage of the design can overcome the high initial outlay. The capacity to generate design layouts that are
especially suitable for high rise buildings and high volume of housing design may reduce the expense of
mould. Due to this, advanced technology is necessary in order to manufacture any sort of building and to
make modular buildings that meet the highest standards. Two of the cost effectiveness metrics were as
effective for the respondents as predicted, and few expressed uncertainty about them. These opinions
contend that MMC reduces production costs by reducing the number of nonconforming goods, rework,
rejection rates, and errors while successfully resolving issues with construction projects without altering the
scope of the project. They had stated that whether or not MMC was implemented, if an issue had arisen, it
would cost more to fix it. However, all of the respondents agreed that MMC lowers rectification costs by
identifying defects earlier. They have clarified that while some errors cannot be prevented, their impact can

be reduced by identifying them earlier before irreparable harm results, or can result in a loss for correction
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for the organization. The majority of respondents stated that their budget includes a contingency plan for
these kinds of problems. All six interviewees agreed that the availability of inexpensive labor, which
counteracts the cost-savings of utilizing MMC, is a major factor in Addis Ababa’s delayed adoption of MMC.
All six interviewees shared the same opinion regarding the effectiveness of MMC on costs. Labor prices will
remain low as long as it is simple for businesses to locate employees, and builders won't be enticed to
switch to more straightforward options like MMC. Additionally, it is emphasized that hazards in the supply
chain must be addressed if MMC is to be used more frequently. There are issues with the scope and
standard. There are issues with suppliers' capacity, size, and ability to produce large volumes of product.
Other challenges include the requirement for an early design reduction, shipping logistics, and the capacity
to create custom interiors and designs while overcoming standardization's limitations.

A few metrics of effectiveness were derived from the literature study in order to analyses the
role MMC plays on project quality and how effective it is for construction projects. Respondents were
questioned whether each measure was effective or not and why. Numerous academics concur that
improving quality was one of MMC's main advantages and a major factor in its spread to other nations. These
performance indicators for a construction project's quality are: MMC's ability to match project scope to
project proposal and fulfill contract requirements; improvement of quality awareness and understanding of
the organization's quality objectives; improvement of product and service quality; and decrease in product
defect rate. increases effectiveness and efficiency in achieving the organization's quality objectives by
enhancing quality awareness and understanding of the quality objectives within the organization, improving
product and service quality, and contributing to the achievement of clearly defined quality objectives for
construction projects. On the majority of points, the respondents concurred that MMC is effective in terms
of the quality of their construction projects. The interviewees highlighted how putting MMC into practice
helped their business increase quality.

The effectiveness of MMC in ensuring client satisfaction with their construction projects was
inquired of the respondents. Similar to the other three parameters—time, cost, and quality—possible
efficacy measurements for customer satisfaction can be found by reading through various academic
publications. The success of MMC on customer satisfaction is indicated by the fact that it reduces client
complaints and enhances customer relationships and communication.

Many scholars believe that MMC will fix a wide range of issues that can arise between
contractors and clients because it enhances the primary sources of contention, such as quality and
construction time. The respondent also concurred that late project delivery, cost increases after the
contract, and quality issues are major contributors to problems in the construction business, which degrade

the relationship between the client and the contractor.
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8. Discussion

The following are the key discoveries made in this study of the implementation efficacy of modern
construction methods on a sample of residential construction projects by contractors involved in the main
Addis Ababa residential building construction projects.

The respondents concurred that one reason for Addis Ababa's sluggish adoption of MMC is the
availability of inexpensive labor, which counteracts the cost-saving benefits of adopting it. In the measuring
of MMC effectiveness in time parameter, it is discovered that respondents find it effective in a way that it
reduces time spent on site mostly because the components are fabricated at a factory to use on-site quickly.
According to Idoko (2008), a lot of projects in developing nations experience significant delays and
overspending, fall short of their intended coals, or are completely abandoned before or after they are
finished. Furthermore, compared to other industries in emerging countries and their counterparts in rich
ones, the construction industry often advances far more slowly. According to Jekale's (2004) general
conclusion, the building sector in emerging nations fell short of the expectations of governments, clients,
and society at large. A project is considered successful when its goals are met in terms of timeliness, budget,
and quality (scope) in order to satisfy the client's requirements (Kerzner, 2010).

According to Dires (2016), who conducted a study on condominium housing projects in Addis
Ababa, the main causes of defects in the Ethiopian construction industry are known to be poor workmanship
and low- quality materials, which contribute to the rapidly rising rate of major building defects. As a result,
the rate of construction project completion is weak. It is also abundantly evident that building flaws are
typically present in both privately owned and low-cost projects. Due to this experience, the project's overall
success is compromised, and customer satisfaction is poorly rated. In the measuring of MMC effectiveness
in Cost parameter, it is discovered that the availability of inexpensive and well trained work force is a major
factor for the late adoption of MMC in Addis Ababa. There is also issue with supplier’ s capacity, size and
ability to produce large volumes of construction materials.

In the measuring of MMC effectiveness in quality parameter, the respondents concurred that MMC
is effective in terms of the quality of their construction projects. It is discovered from the respondents that
concurred that quality and product consistency can be improved in a factory setting, they also recognized
that these benefits come at the expense of installation and low supply chain capacity. The development
of various MMC techniques and products has fundamentally altered the housing industry's historical
behaviour. This is an incredible shift that will lead to even more advancements in the construction industry
("Modern Methods of Construction," n.d.). The quality of the products that building projects produce is
significantly influenced by modern construction methods. After outlining the aforementioned concerns, this
study evaluates how the implementation of MMC affects the performance of particular residential building
contractors in Addis Ababa. Additionally, its efficacy with regard to the primary components of the chosen
construction projects— cost, schedule, quality/ scope, and customer satisfaction—as well as the project's

overall success.
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According to the respondents, putting MMC into practice results in higher- quality project
deliverables, shorter construction times, and higher customer satisfaction. However, these contractors were
not always in favor of the institution's increased industrial competitiveness. They have therefore not reaped
the full benefits of MMC implementation. The contractors with the highest project quality problems are
also the contractors with the highest time overrun and cost overrun.

The respondents say they have used MMC to some extent, but not to a sufficient level, due to
supply chain issues, material shortages, and late letter of credit (LC) deliveries from banks, all of which are

typically tied to a lack of foreign currency.

9. Conclusion

MMC implementation is a practical method for construction projects to decrease cost and
schedule overruns and to improve quality. According to the report, Addis Ababa's MMC application is not at
an adequate level. For residential building contractors in Addis Ababa as well as other contractors in other
parts of the world, the implementation of MMC is effective for the performance of construction projects on
the critical factors of a project, which was proven by many scholars as pointed out in the literature review.

According to this research, the key benefits of employing MMC in their projects, according to the
project managers who were contacted, are better building quality and lower levels of snagging, lower site
labor costs, faster builds, better programming, and more overall construction efficiency. The cost of utilizing
MMC was higher than the traditional building technique, and there was a shortage of professional skills. All
of the respondents believed that the availability of inexpensive labor, which counteracted the cost-savings
of using MMC, was the main reason for the slow acceptance in Addis Ababa.

In conclusion, this research paper is a preliminary study and a component of ongoing research
that will attempt to improve successful MMC implementation practices in the long run while also introducing
collaborative technologies to the construction sector, specifically in the MMC project delivery in Addis Ababa
residential buildings. In order to promote the Ethiopian construction industry, it is also intended that the
main research's findings will contribute to and serve as the foundation for significant management among

project stakeholders and the MMC construction supply chain.

10. Recommendation/Suggestions

From the findings of the research; the government play the main role for the growth and use of
MMC should consider generating skilled man power on MMC production and assembly and needs to support
through policy and funding, the up skilling of the existing workforce to meet the needs of MMC.

This research recommends the construction industry to find ways to capture and disseminate
technologies, lesson learned, and best practices from successful countries and companies to accelerate our

learning curve on MMC and to guide the way forward.

20



MsaETINeFeUNNnLeLTe

o

Uit 13 aduil 4 ganew - Funau 2566

The labor needs to upgrade their skills to be involved in MMC. This would add more value by
providing a more expert labor force which would ultimately improve the competitive advantage of the
industry in facing the issue of adoption from traditional to the MMC. They must be equipped in design,
installation and project management skills which are important to MMC.

The researcher thinks that further study should be made on barriers of implementing MMC in

Ethiopia.
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Abstract

The objective of this research was to study digital marketing communication and attitudes that
affect purchasing decisions through TikTok Shop in Muang District, Songkhla Province. Multi-stage Random
Sampling Step: 1 Quota sampling Define sample groups Sub-district level There are 6 sub-districts: Bo Yang,
Khao Rup Chang, Koh Teaw, Thung Hang, Koh Yo and step: 2 Accidental Sampling The questionnaire was
distributed in sub-districts in Mueang District, Songkhla Province, including questionnaires, collected from
402 samples of people who had used TikTok Shop users living in Songkhla Province.

The study found that there were factors that affected consumers' decision to buy products

through TikTok Shop in Muang District, Songkhla Province at a significant level of 0.01. Banners, content
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marketing, and social network marketing In addition, attitude, understanding, emotional and behavioral
factors. It has a statistically significant effect on purchasing decisions through TikTok Shop in Muang District,

Songkhla Province, at the level of 0.01, which is consistent with all assumptions.
Keywords: Digital marketing communication; Attitudes; TikTok shop; Purchasing decision
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Abstract

The study aimed to assess the feasibility and effectiveness of using Project-Based Learning (PBL)
activities with digital storytelling to nurture artistic creativity in primary school students. This research had
two primary objectives 1) to develop PBL activities using digital storytelling and 2) to evaluate the
achievement and final products of students participating in these activities. This study used the Consensus
Assessment Technique (CAT) to evaluate the creativity of artworks across seven dimensions. To validate the
credibility of the lesson plan and the final results and receive high-quality evaluations from five experts.
Statistical evaluations include dependent t-tests, mean, standard deviation, and results. The results were as
follows: 1) the mean score for the lesson plan was 4.80, and 2) the students in the posttest had better
creativity levels than those in the pretest. 3) The posttest artworks had better creativity than the pretest

artworks.

Keywords: Project-Based Learning; Digital Storytelling; Artistic Creativity; Art Courses

1. The introduction and important problems

In April 2022, the “Compulsory Education Art Curriculum Standards (2022 Edition)” was officially
promulgated, and China's emphasis on art education was unprecedentedly high. It encourages students to
engage in self-directed, collaborative, and inquiry-based learning, all of which contribute to cultivating
students' creative thinking skills. Creative thinking will bring creativity and give students many ways to solve
problems with different perceptions and concepts (Kutlu, 2015; Risnawati & Saadi, 2016).

For a long time, schools usually attach importance to the intellectual development of primary
school students but neglect the cultivation of artistic potential and creativity. Developing science,
technology, and information impacts educational goals, emphasizing teaching attitudes and thinking skills
such as critical, systematic, creative, and practical collaboration with others (Asy'ari, lkhsan, et al., 2019).
Therefore, how to consciously cultivate students' creative potential in art courses and promote the
development of pupils' artistic creativity is of practical significance. Creativity, one of the advanced cognitive

abilities reflecting human wisdom, is embodied in many fields, such as artistic creation, technolosgical
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innovation, scientific invention, and so on (Radel et al.,2015). As an essential field of creativity, artistic
creativity is integral to art curriculum training, representing the world of artistic sensibility and scientific
rationality in human life. Artistic creativity refers to the ability to produce new and valuable visual forms,
such as painting, by producing new and useful mental visual images (Aziz-Zadeh et al., 2013).

The cultivation of artistic creativity relies on innovative teaching methods, and exploring
instructional models conducive to students' healthy erowth is a core aspect of art education. In art courses,
using PBL activities using digital storytelling creates a blended learning approach, integrating traditional
classroom instruction with technology-driven learning endeavors. In the realm of PBL, teachers initially
design driving tasks, students proactively select topics, and then engage in collaborative, practical
exploration within groups. Ultimately, they design artworks, and the practical results are displayed by digital
technology. The results can be in various forms, such as physical objects, reports, performances, posters,
and pictures. (Hu & Cheng, 2003).In the digital age, digital narrative is increasingly used in teaching. Smeda
et al. (2014) described digital storytelling as an innovative pedagogical approach that leads to deep and
meaningful learning among students.

This study aims to guide students through project-based learmning to approach the artist, become
an artist, share the artist, and create art in the style of artists. It involves generating new artworks in this
artistic genre and demonstrating an understanding of the group's artworks through digital storytelling. The
study encourages students to actively explore, reflect, and create, fostering their problem-solving abilities.
It seeks to break away from passive and singular traditional teaching methods, utilizing collaboration,

inspiration, and reimagining classics to harness students' enthusiasm and creativity fully.

2. The Objectives
1) To develop PBL activities using digital storytelling in primary school art courses.
2) To evaluate students' achievement and final products participating in PBL activities using

digital storytelling with artistic creativity.

3. Research Question
Based on these research objectives, this study explores the following issues in depth:
RQ1: How to integrate PBL activity using digital storytelling in art courses?
RQ2: What are the achievements and final products of PBL activity using digital storytelling in

an art course, and will it enhance student’s artistic creativity?

4. Literature Reviews and Research Frameworks
Project-Based Learning
Project-Based Learning (PBL) is an instructional approach wherein the core lies in actively

engaging students in meaningful real-world projects to acquire knowledge and skills. It is a student-centered,
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inquiry-driven method that underscores practical learning and collaboration. The benefit of PBL is to improve
students' activity so they understand the content more deeply after they complete a project (Thomas,
2000). The PBL approach is a cooperative and research-based learning technique characterized by active
student engagement and comparative learning (Loyens et al,, 2015). Students who learn through the PBL
method usually work together to solve a specific problem, develop a product for a specific audience, and
then evaluate the project and development process (Kokotsaki et al., 2016).

The PBL approach effectively develops 21st-century capabilities by promoting critical thinking,
problem-solving, interpersonal communication, information and media literacy, cooperation, leadership and
teamwork, innovation, and creativity (Hakkinen et al., 2017). PBL provides a solid platform for nurturing
students' creativity by involving them in artistic activities. (Wahyu R., 2016; and Kristanti et al., 2016) have
applied the PBL model in learning and concluded that the application of the PBL model can improve
student learning outcomes. It ignites students' creative and innovative thinking through participation in art-
related endeavors, fostering their artistic creativity. PBL in primary schools can help students master the
concept, increase their motivation to learn, and develop a positive attitude in social interaction (Kaldi et al.,
2011).

PBL can help students explore the driving problems related to disciplines for a long time and
mobilize all knowledge, abilities, and qualities to solve new problems creatively to embody the
understanding of core knowledge and skills in public results (Xia, 2022). Integrating PBL into art courses is
an effective and engaging approach to fostering students' artistic creativity and skill development. PBL
enables students to delve deeply into artistic concepts, explore various mediums, and apply their
knowledge and skills to create meaningful original artworks. The explanation above shows that project-
based learning can facilitate the students to develop themselves, particularly creative thinking skills. This
argument is supported by Al-Tabany (2014), who says that project-based learning is a practical learning
approach focusing on thinking creatively. To achieve the teaching objectives, clarify the key points, and
break through the difficulties, according to the teaching steps of project learning, the project teaching

procedure is designed into three phases and five links, as shown in the following figure.

Preparation Stage ~ — Implement Stage =~ —  Evaluation Stage

! ! |

@ Import Project Tasks @ Create Artworks ® Student's Achievement
@ Made Project Plan @ Digital Storytelling ® Final Product

Fig 1. Teaching procedure

In this procedure, students no longer passively accept the teacher's instructions but
independently formulate learning goals and cooperate to explore problems, and teachers become partners

in equal communication with students.
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Digital Storytelling

Digital storytelling is a form of storytelling that utilizes digital media and technology to convey a
narrative or message. Although there are many terms, digital storytelling (DS or DST) has the most
comprehensive range and highest frequency of use.DS can be used for various purposes, including
education, marketing, advocacy, entertainment, and personal expression.

DS is one of the educational methods formed with the development of technologies.DS is based
on the employment of computer-based tools to tell a story.DS writes stories and adds multimedia elements
such as words, images, sounds, and music to create visual stories in teaching activities (Li, 2012). DS is a
strategy that facilitates high-quality reflections, as it allows children and teachers to connect to the content
of the task in a more personal way (Hamilton et al.,, 2019). The multimodal nature of the DS educational
technology has the potential to be used to create an authentic learning context for all students, regardless
of their background (Chubko, 2020). DS enables learners to complete their assignments more creatively and
actively (Castillo-Cuesta et al., 2021). DS has broad application and research prospects. In education, using
digital technology to tell stories "creates a hybrid context that opens space for students and teachers to act
and create meaning beyond traditional classroom boundaries" (Korhonen & Vivitsou, 2019). DS is a powerful
tool to promote the deep integration of modern information technology and education and teaching, which
aligns with the development trend of the new form of "Internet + education" and is an effective way to
implement network, digital, intelligent, and personalized education. One of the technologies that has proved
to be very beneficial in enhancing the efficiency of education is DS (Yilmaz & Sigirtmag, 2020).

In the post-industrial information society, students who live in a technology-driven information
age are expected to adopt DS quickly. Furthermore, DS displays learning outcomes that allow students to
reflect on their characteristics, perspectives, imagination, and developmental processes.

Berkeley's Center for Digital Storytelling (CDS), known for developing and disseminating the Seven
Elements of Digital Storytelling, has added some new elements to prepare students for digital storytelling

creation, as follows:

Table 1.The Components of Storytelling

Ten Elements

1 The purpose of storytelling 6 The rhythm of storytelling
2 The perspectives of unique 7 The audio of meaningful
3 The questions of dramatic 8  The economy of storytelling
The content of high quality The images, video, and other multimedia elements
‘ ’ of quality
5 The sound of clear 10 The grammar of excellent
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Artistic Creativity

In the 21st century, creativity is one of the four essential skills. Creativity is the ability to create
something new, provide new ideas that can be applied in problem-solving, or see new relationships between
pre-existing elements (Nurlela, 2018). Art is a kind of creation that summarizes humans' social and cultural
life and is inherently consistent. A creative child can relate one thing to another in his mind and create a
new image based on the original image (Tian,2016).

Artistic creativity has played a significant role in human history and culture. It can inspire,
challenge, and provoke thought, enriching our lives and broadening our perspectives. Many artists have
made lasting contributions to society through their creative expressions. Compared with scientific creativity,
artistic creativity is more ambiguous and less involved in logical reasoning (Zeki,2001). Artistic creativity refers
to the ability to produce new and valuable visual forms, such as painting, by producing new and useful
mental visual imagery (Aziz-Zadeh et al.,2013). Artistic creativity is the concrete manifestation of creativity
in the field of art, which has the generality of creativity and the particularity of creativity, such as the unique
elements in the field of art- art aesthetics emotions (Li & Liu, 2015). Artistic creativity is an individual's ability
and comprehensive psychological quality to form creative works of art (Li & Guo,2018). In many countries,
art education is seen as a source of creativity. Adding appropriate digital technology or art forms to art
courses can enrich the curriculum content of art education, and diversified interactive teaching can stimulate
students' endless creativity.

In this study, the author defines artistic creativity as creative activities based on specific purposes
and tasks, creating novel, unique works with social or personal value, and utilizing modern technological

means to showcase learning outcomes.

Research Frameworks

Independent Variable Dependent Variable

Student's Achievement
PBL Activities Using Digital Storytelling <
Artistic Creativity

Fig 2. Research Framework

5. Methodology
Population and Sample
This study comes from the population and samples of 49 students of the Experimental School
of Shenzhen Educational Sciences Institute, a public school in China. The Random sampling grade is Class

304 (49 students), including 18 girls and 31 boys.
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Research Instruments

1. Experts Validated: Five experts validated the quality of the Lesson Plan and Rating Scale.
In line with the feedback from experts, the measurement tool was edited and finalized.

2. Pretest and Posttest Evaluations: The primary data-gathering strategy involves giving
participants pretest and posttest evaluations. These tests will examine students' creativity before and after
participating in PBL activities using digital storytelling.

3. Rating Scale of Artistic Creativity: This study used the Consensus Assessment Technique
(CAT); experts in the same field have a basic consensus on the same work(Amiable,1996).CAT has been
widely used in the field of artistic creativity evaluation. This scale references the artistic creativity

evaluation model by Li Jipin(Li,2018). The details are shown in Table 2.

Table 2. Rating Scale of Artistic Creativity

Dimensions Specific connotation
Suitability The degree of agreement between the work and the theme
Novelty The degree to which the work is distinctive
Technical The painting level of the work
Aesthetics The artistic and aesthetic value of the work
Imagination The imaginative richness of the work
Ideological The level of the theme conveyed by the work
Overall Impression The level of artistic creativity of the work

Data Analysis

Data obtained in the tests were processed using the IBM Statistics SPSS27 software package for
system analysis.

The data analysis method of paired samples T-test was used in this study to verify whether the
pretest and posttest of artistic creativity are significant Differences by calculating the mean and standard
deviation (S.D.).

The interpretation of the score of the creativity level was as follows:

Table 3. Scales for Interpreting quantitative data from artistic creativity.

Range Artistic Creativity
7-15 Lower
15-20 Low
20-25 Normal
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Range Artistic Creativity
25-30 High
30-35 Highest

6. Results

Five experts evaluated Lesson Plans by the learning activities, and The experts are familiar with
the field; the scoring work of each expert is completed independently. The data statistics and analysis are
shown in Table 4.

Table 4. The Experts Score of Lesson Plan and Measurement Tool

Items Mean S.D. Level

Artistic creativity is essential for primary school students. 5.00 0.00 highest
The development of PBL activities using digital storytelling in 4.80 0.45 highest
primary school art courses.
The three-week art course is reasonable. 4.60 0.55 highest
It enhances students' understanding of artists and art knowledge. 4.60 0.55 highest
It improves students' perception and appreciation of famous 4.40 0.89 high
paintings.
The teaching content is suitable for art courses. 5.00 0.00 highest
Digital tools are appropriate for students. 4.80 0.45 highest
Improve students' motivation and creative thinking. 4.80 0.45 highest
Enhance the artistic creativity of students. 4.80 0.45 highest
The new learning activities are better than traditional learning. 5.00 0.00 highest
Measurement tools are effective and fair. 5.00 0.00 highest

Overall 4.80 0.20 highest

As seen in Table 4, The mean value of the lesson plan was 4.80 (Highest).To ensure that the
learning activities of the experiment have an excellent level of content reliability and conform to the
knowledge level and ability characteristics in primary school, to meet the current cognitive level of primary
school students and pass the consistency test conducted by experts.

The students' artistic creativity scores were compared between the pretest and posttest using

paired samples t-test. The result of the calculation will be presented in Table 5,6 below.
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Table 5. Results of Paired t-test based on student pretest-posttest score.

(N=49)
T-Test N Mean S.D. T DF P
Artistic Creativity Pretest 49 21.00 2.57 -25.843 48 0.000

Posttest 49 30.82 1.39

In Table 5, We can learn from data analysis that the average scores of pretest and posttest
results are 21.00+2.57 and 30.82+1.39. There is a significant difference between pretest and posttest scores
(p <0,0,00< 0,05). It means that artistic creativity between pretest and posttest is not at the same level.
The mean scores show that the posttest has a better mean score than the pretest. Based on the results
obtained, we can conclude that the PBL activities using digital storytelling of work in art courses have

caused a significant improvement in student performance in creativity.

Table 6. The artistic creativity scores of students' artworks in the final product.

(N=49)
Artistic Creativity

About Final Product Mean S.D. Level
The Suitability for creative theme. 4a.47 0.32 Highest
The Novelty for distinctive. 4.52 0.54 Highest

The Technical for painting level. 4.09 0.32 High
The Aesthetics for aesthetic value. 4.62 0.36 Highest
The Imagination for richness. 4.52 0.38 Highest

The Ideological for Ideological level. 4.43 0.46 High
The Overall Impression for creativity. a.47 0.32 Highest
Overall 4.45 0.17 Highest

In Table 6, based on the artwork scores of all dimensions of artistic creativity, it can be observed
that there is a significant difference between the artwork scores of the pretest and the posttest (p < @, 0,00
< 0,05). As seen in the table shows that there is a significant difference in Suitability (><_= 4.47), Novelty
(x_: 4.09), Technical (><_: 4.09), Aesthetics (x_: 4.62), Imagination (><_: 4.52), Overall Impression (x_: 4.43), and

Overall Impression (x = 4.47), the mean score for each dimension associated with artistic creativity was above
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4. Therefore, the level of artistic creativity reflected by students through their works has been significantly
improved.

To sum up, the PBL activities using the digital storytelling method improve students' artistic
creativity in a good and measurable way. The students' artistic creativity improved significantly after engaging

in PBL activities using digital storytelling.

7. Discussion

The Findings indicated that in PBL activities using digital storytelling, students learn about artists
and art knowledge, organize and analyze plans to complete the project, and Complete learning tasks
together in a group. When the paired t-test results obtained from the artistic creativity scores of the study
group were analyzed as a whole, it was observed that there was a significant increase in the scores of the
students.

Findings obtained from studies on different disciplines in the literature also overlap with the
findings from this study. According to Amini et al.(2019), PBL is student-centered and based on constructivism
theory. The results of this study are under the characteristics of PBL, which are student-oriented, emphasizing
problem-solving through projects that are solved individually or in groups (Chen & Yang, 2019). The learning
process through PBL allows educators to provide students with direct experiential learning. Sari et al. (2020)
revealed that PBL-based modules effectively improve learning outcomes with a percentage of 86.7%. The
results of research conducted by Lata Tomjenovic (2015) showed that the method of learning combined
with visual arts activities significantly increased the student's learning outcomes. They were more active and
creative, with an increased affective experience and motor activity. Furthermore, in their research, Slahova
et al. found a link between the development of the creative imagination of elementary school students
and creative activities when describing visual art portraits (Slahova et al., 2017).

The stimulus of creative thinking in the phase of collecting ideas, designing, developing the project,
and sharing their paintings triggers them to continuously explore, imagine, and innovate the project they are
making. Similarly, A study entitled "Creating Manipulatives: Improving Students' Creativity Through Project-
Based Learning" was conducted by Ummah et al. (2019). Hung et al. (2012) found that project-based learning
with digital stories increased the problem-solving skills of experimental group students in their research; the
study showed that project-based learning can help students improve their abilities and creativity in various
ways. Remember, these activities aim to foster creativity, encourage artistic thinking, and allow students to
express themselves uniquely and imaginatively. Ensure to provide guidance, resources, and access to digital
tools, and allow ample room for students to experiment and showcase their creative prowess.

To summarize, PBL activities using digital storytelling facilitate learners' deep learning reflection
on whatever they did and learned. Remarkably, applying PBL activities using digital storytelling in learning
can enhance learning processes and outcomes, strengthen learning engagement and achievement, increase

digital technology skills, and develop artistic creativity.
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8. Conclusions

The study applied this instructional model to the design and implementation of the art course.
Through experimentation, the study validated the model's role in fostering artistic creativity from the results
of the Rating Scale of Artistic Creativity and the visual effects of the student's artwork. The students' level
of artistic creativity was significantly enhanced, and the study also offered new insights into fostering
students' artistic creativity.

This study investigates the impact of PBL activities using digital storytelling on enhancing artistic
creativity. The research findings are as follows:

1) The present study initially reviewed the research on Project-Based Learning (PBL), digital
storytelling, and artistic creativity. It analyzed the correlation between PBL and digital storytelling and the
feasibility of using PBL activities with digital storytelling for teaching and fostering students' artistic creativity.
Moreover, design and implement PBL activities using digital storytelling. To validate the impact of PBL
activities using digital storytelling on enhancing students' artistic creativity. An analysis of the effects and
outcomes of these activities followed this.

2) Through classroom observation, we can see that students are more willing to express their
creativity when their views are obtained through in-depth learning and cooperative learning. Use digital
storytelling to demonstrate learning outcomes, which provide a stage for students to express their views.
Design-based PBL activities using digital storytelling give the students appropriate inquiry tasks and learning
opportunities.PBL is an innovative learning model that facilitates students' learning with meaningful activities.
As Berger (2012) explained, PBL combines different learning elements so that students' learning experience
is complete and whole.

3) The artistic creativity measured by the works means that the experts the students in
Suitability, Novelty, Technical, Aesthetics, Imagination, Ideological content, and overall Impression are the
ability of seven dimensions, emphasizing the formation of creative works of art. overall, design-based PBL
activities using digital storytelling provide students with suitable creative tasks, enhancing their creative
thinking and improving their performance in the creative process. From the results of the data analysis, it is
evident that elementary school students' artistic creativity has significantly improved after the class, both
based on the artistic creativity assessment and the outcomes reflected in the artworks. Consequently, this
enhances their creativity in art courses.

Just like any research study, this study has achieved specific results. However, due to limitations
in time and personal capabilities, the research needs to be sufficiently in-depth and comprehensive. Firstly,
the instructional activities only lasted for three weeks, a relatively short leaming period, and nurturing
creativity is a long-term process. The longer the time, the better the effect on artistic creativity. The sample
size is also relatively small, limiting the research findings' applicability to a larger population. In future

learning and teaching, leveraging modern technological approaches could offer new ideas for fostering
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artistic creativity, providing valuable references for educational practitioners engaged in teaching practice

and researchers conducting educational research.
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Abstract

The objectives of this research were to 1) study current conditions; Desirable conditions and
needs of digital leadership of school administrators, Education Quality Development Center 3 under Khon
Kaen Elementary Education Area Office 3 and 2) Study the digital leadership development guidelines of
school administrators of Education Quality Development Center 3 under Khon Kaen Primary Education
Area Office 3 by Mixed Methods Research The sample used in the research consisted of 92 school
administrators and teachers , including 8 administrators and 84 teachers. The instrument used in the study
is a 5-gauge estimation questionnaire. The level is characterized by dual-response fomats and structured
interviews. Statistics used to analyze data include frequency, percentage, average, standard deviation, and
PNlyodified Demand Prioritization Index.

The results of the research were as follows:

1. Current state of digital leadership of school administrators, education quality development
center 3 is affiliated with Khon Kaen Elementary Education Area Office District 3 as a whole and the
aspects are at a high level. The most average aspect is cultural creation and lectures in the digital age.
The overall digital leadership needs of school administrators are at the highest level. The most average
area is digital learning management and management. The need for digital leadership needs of school
administrators, quality development centers. Education 3 is affiliated with Khon Kaen Elementary
Education Area Office District 3 in descending order. 1) Digital vision, 2) Digital professional development,
3) Digital communication, 4) Digital culture and learning climate, 5) Digital literacy, 6) Digital learning
management and management, respectively.

2. Guidelines for Digital Leadership Development of School Administrators of Education
Quality Development Center 3 under Khon Kaen Elementary Education Area Office District 3 consists of 6
aspects and 23 guidelines. The most appropriate has an average of (X = 4.72) and the probability is at the
highest level with an average of (X =4.63).

Keywords : Leadership; Digital Age
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Abstract

This research aimed to study and compare the technological leadership of administrators of public
technological universities in Guangdong province, People's Republic of China. The sample was 677 university
administrators and lecturers obtained by using the table of Krejcie and Morgan, and proportional random
sampling. The instrument used to collect the data was a questionnaire which consisted of check list and
rating scale with the reliability of 0.936. Statistics used to analyze the data included percentage, mean, and
standard deviation. The hypothesis was tested by using independent sample t-test, and one-way ANOVA or
F-test. If any differences were found, pairwise comparisons using Scheffe's method was utilized. The results
of the research revealed that 1) technological leadership of the administrators of public technological
universities, overall, was a high level. When considering each aspect, it was found that every aspect was
also at a high level; and 2) the comparisons of technological leadership of administrators of public
technological universities classified by positions and educational background were different in overall and

each aspect at statistically significant level of .05.

Keywords: Technological Leadership; University Administrators; Government Technology University

1. Introduction

According to the rapid changes of technology in the 21 century, human development through
education is, therefore, important and necessary in public administration in terms of educational technology.
In this regard, the state should promote scientific research and development, and various technologies and
arts to create knowledge, growth, and innovation for the strength of society and to enhance the abilities of
people in the nation (Constitution of the Kingdom of Thailand, 2017).

The process of higher education development in the People's Republic of China, according to the
announcement of the Ministry of Education 2021 on standards for creating digital educational institutions,
is determined to actively promote the in-depth integration of education and teaching pedagogy from the
survey and then make the rigorous improvements of educational technology including the continuous
creation of information technology for higher education to be up to date. This requires the administrators

to be equipped with technological leadership which is the ability of the administrators to influence,
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persuade and promote the integration of technology in the university management as well as learning
management under the cooperation of all parties involved to create compatibility or harmony between
technology and policy. Apart from that, equal opportunities for accessing technology for all students and
personnel must be created. Moreover, the administrators should be a role model in enforcing social, legal
and ethical practices to hold everyone accountable in their use of technology as well as safety, and privacy
in the use of technology. In addition, the ability of the administrators to develop new management and
operational evaluation systems using information technology to collect, analyze, interpret the results, and
evaluate the quality of information technology used in educational institutions is essential in order to ensure
that the goals of administration, and teaching and learning management are successfully achieved (Somsak
Jeewattana. 2012: 140, Sunantha Somjai. 2018: 357 and Schrum & Levin, 2009).

Guangdong province is one of the provinces with rapid economic growth. It is also one of the
important driving mechanisms of the economic growth of the People's Republic of China. It has an
advantageous geographic location and convenient transportation conditions. There are a total of 29 well-
known and popular public technological universities in 2023, providing educational services in various fields
of study, with an emphasis on innovation and entrepreneurship which plays an important role in social and
economic development in Guangdong province. However, there have been problems with technological
leadership of administrators of public technological universities in terms of the lack of knowledge and
understanding in planning and creating information technology. Although some colleges and universities are
gradually strengthening awareness in creating information technology, understanding and planning for
information technology are still deficient. Likewise, the management of facilities for using technology is
inadequate and unbalanced in refining distinct abilities of creating information technology to become
professional personnel (Jiang Nan, 2023).

From the background and importance of the aforementioned problems, the researchers are,
therefore, interested in examining the technological leadership of administrators of public technological
universities in Guangdong province, People's Republic of China in order to be applied as the information for
self-development in technological leadership for the university administrators of technology. Moreover, the
relevant agencies can use it as a guideline in formulating policies to develop the technological leadership
of university administrators, lecturers, and educational personnel to be equipped with a higher standard of

quality.

2. Research Objectives
2.1 To study the technological leadership of administrators of public technology universities in
Guangdong province, People's Republic of China according to the opinions of university administrators and

lecturers

59



College of Asian Scholars Journal

Vol. 13 No. 4 October - December 2023

2.2 To compare the technological leadership of administrators of public technological universities
in Guangdong province, People's Republic of China according to the opinions of university administrators

and lecturers, classified by positions and educational background

3. Research Question
What is the level of technological leadership of administrators of public technological universities in

Guangdong province, People's Republic of China?

4. Literature Reviews and Research Frameworks
The literature reviews and research conceptual frameworks of the present study on technological

leadership of administrators of public technological universities in Guangdong province, People's Republic
of China were as follows:

4.1 Literature reviews on the concepts of technological leadership theory were studied from
Zhang Hong (2017), LiuMeiLing (2020), LingBo (2023), ZhouFuYu (2023), Kobsak Munmai (2011) and Jinnawat
Pakotang (2018)

4.2 Related research was from DongTonggiang (2020), ZhangHong (2022), ZouYan (2020),
XiongHuaXia (2021), ChuliaoJiao (2022), Chanyaphak Yaidee (2018), and Rasamee Saengchum (2019)

4.3 Research Conceptual Framework: The scope of the content on technological leadership
of administrators of public technological universities in Guangdong province, People's Republic of China

(Zhang Hong, 2022) is illustrated in Figure 1:

Independent variable Dependent variable
1. positions Technological leadership of administrators of public
1.1 university administrators technological universities in Guangdong province, People's
1.2 lecturer — | Republic of China in 5 areas
2. Educational background 1. Technology ethics
2.1 Bachelor's degree 2. Technology leadership
2.2 Master's degree 3. Technology management
2.3 Doctoral degree 4. Technology evaluation

Figure 1: Research conceptual framework

5. Methodology
The research methodology was as follows:
5.1 Population and sample included the university administrators and lecturers from 29

institutions of public technological universities in Guangdong province, People's Republic of China in
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academic year 202 3. The sample size was determined according to Krejcie and Morgan's table (Krejcie &
Morgan. 1970: 608-610; cited in Prasit Suwanrak. 2012: 148-149). The sample was 677 people, divided into
297 university administrators, and 380 lecturers, and then they were selected by using proportional random
sampling.

5.2 Variables used in the research included:

5 .2.1 Independent variables were 1) positions which were divided into university
administrators and lecturers; and 2)educational qualifications which were divided into bachelor's degree,
master's degree, and doctoral degree.

5.2.2 The dependent variable was technological leadership of administrators of public
technological universities in Guangdong province, People's Republic of China which consisted of five areas:
1)technological ethics, 2)technological leadership, 3)technology management, 4) technology evaluation,
and 5) creating a technological culture.

5.3 The instrument was a 5-level rating scale questionnaire. The content validity of the
questionnaire was determined using Index of Item Objective Congruence (I0C) which had a value between
0.67 - 1.00, and the reliability level of the questionnaire was at 0.936.

5.4 The statistics used for the data analysis included percentage, mean, standard deviation,
independent sample t-test, and one-way ANOVA or F - test.

5.5 The data collection was carried out by sending the questionnaire via online channel to the
sample group. It took a period of two weeks to collect the data. Once a total of 677 questionnaires had

been received, the data were converted into numbers for further statistical analysis.

6. Results

6.1 Technological leadership of administrators of public technological universities in Guangdong
province, People's Republic of China, overall, was at a high level ()? =3.99). When considering each aspect, it
can be summarized in descending order of averages as follows:

6.1.1 Technology management, overall, was at a high level ()? = 4.01). When considering each
item, it was found that the item with the highest average was that the administrators promote the integration
of computer technology and communication technology for effective commmunication with other departments in
the university ()? = 4.03). However, the item with the lowest average was that the administrators collaborate
with the stakeholders to drive the university's technological transformation ( X - 3.96).

6.1.2 There were two aspects, i.e., technology ethics, and technology evaluation that received

the equivalent average. The details were as follows:

6.1.2.1 For technology ethics, the overall average was at a high level (X = 4.00). When

considering each item, it was found that the item with the highest average was that administrators seriously

set rules and regulations for the university's technology operations ()? = 4.05) whereas the item with the
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lowest average was that the administrators identify and respond to the security needs of personal and
university information (Y = 3.94).

6.1.2.2 Regarding technology evaluation, the overall average was also at a high level ()? =
4.00). When considering each item, it was found that the item with the highest average was that the

administrators continuously check the quality of technology operations to meet the specified standards
()?: 4.06) while the item with the lowest average was that the administrators continuously check the

networking technology system to connect within and between the departments ()? = 3.95).

6.1.3 As for technology leadership, the overall average was at a high level (X = 3.99). When
considering each item, it was found that the item with the highest average was that the administrators
provide adequate and up-to-date computer equipment, computer program, and network system to facilitate
working process and teaching ()? = 4.03). However, the item with the lowest average was that the

administrators can create and maintain a sustainable learning community network X =3.93).

6.1.4 For creating a technological culture, the overall average was at a high level (X = 3.97).
When considering each item, it was found that the item with the highest average was that the administrators

design computer programs to be used within their own departments in order to maximize the benefit, and

the administrators systematically evaluate lecturers’ technology skills (Y =3.99) whereas the item with the
lowest average was that the administrators can use technology to drive the university to be a learning
organization (Y =3.94).

6.2 The comparison of technological leadership of administrators of public technological
universities classified by positions, and educational background were as follows:

6.2.1 According to the comparison of technological leadership in terms of positions, significant
different was found in overall and each aspect at statistical level of .05 in which the lecturers have a higher
average than the university administrators.

6.2.2 In terms of the comparison of technolosgical leadership by educational background,
significant different was also found in overall and each aspect at statistical level of .05.

It can be seen that the differences were found, so pairwise comparisons using Scheffe's method
were conducted. It was found that, in every aspect, the opinions of the university administrators and the
lecturers with bachelor's degrees and those with doctoral degrees were significantly different at the statistical
level of .05. Moreover, there was also a significant difference at the statistical level of .05 for the opinions
of the university administrators and the lecturers with master's degrees and those with doctoral degrees

whereas no difference was found in other pairs.

62



MIANT IR UNNALBLTY

Uil 13 auil 4 sanau - Sunau 2566

7. Discussion
In this section, the findings of this study were discussed based on the important issues as follows:
7.1 Technological leadership of administrators of public technological universities in Guangdong
province, People's Republic of China, overall, was at a high level. This might be because the public
universities of technology in Guangdong province have operated under the state's macro-policy to improve
educational content by using technology in management and teaching (Jiang Nan, 2023). For example, the
universities have to deploy and upgrade the network by the end of 2022. Moreover, most of the public
technological university in Guangdong province are quite advanced in data analysis and processing, so
platforms such as centralized identity portals and data centers have been deployed. In addition, there is a
single standard for data in which one database and one code are used for internet access by creating a data
center, “One account, One data, One group of websites” etc. This is consistent with the research of
Chanyaphak Yaidee (2018) on the study of guidelines for developing technology leadership of educational
institution administrators under Nakhon Ratchasima Provincial Administrative Organization in which the
results revealed that technology leadership of educational institution administrators, in overall and each
aspect, was at a high level.
When considering each aspect, it was found that:

7.1.1 Technology leadership in technology management has the highest average. This is
because technology management is the role and duty of university administrators which must be carried
out in accordance with the guidelines announced on standards for creating digital educational institutions
that is determined to actively promote the in-depth integration of education and teaching pedagogy from
the survey and then make the rigorous improvements of educational technology including the continuous
creation of information technology for higher education to be up to date (Ministry of Education, 2021). This
is consistent with the research of Rasamee Saengchum (2019) on technological leadership of school
administrators according to the perception of teachers in the school under Prachuap Khiri Khan Primary
Educational Service Area Office 2 in which the research results found that technology management and
operations has the highest average.

7.1.2 Technological leadership in creating a technolosical culture has the lowest
average. This might be due to the imbalances in the geographic and economic conditions of the region in
defining the scope of information technology creation. At present, many universities of technology have
their own information technology creation processes and there is also a model for using educational
resources and providing services based on information technology that has been created whether by the
university itself or supported by society. The universities are aware of the fundamentals of data
development with the influence of geography and economics. As a result, there is an intermittent and
unequal development of information technology. For example, some universities have multimedia
classrooms with appropriate facilities, but some are lack of those suitable technology which indicates the

insufficient and unbalanced in development. This creates an obstacle and problem in creating an
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environment where the use of technology is widespread and typical for university administrators. This is
consistent with the idea proposed by Sukanya Chaemchoi (2017: 120) who mentioned that the role of
school administrators in creating a technological culture is to create dynamics in the normal use of
technology until it becomes a digital learning culture in the organization by organizing and promoting all
learners to learn in the digital world thoroughly.

7.2 The comparison of technological leadership classified by positions and educational
background were discussed as follows:

7.2.1 The comparison of technological leadership classified by positions, in overall and each
aspect, was different in which the lecturers have higher opinions than the university administrators. This is
because the university administrators are the ones with administrative authority in accordance with laws
and policies and put them into practice with the participation of the team. However, the lecturers are actual
practitioners, so they understand the management and technological leadership of university administrators
well. This is consistent with the concept of Jinnawat Pakotang (2018) who states that the role of educational
institution administrators in technological leadership consists of 1) communicate with stakeholders about
the district or school's technology planning process and implementation efforts, 2) promote the participation
of those involved in the technology planning process of the educational area or school, 3) analyze the
consistency of the technology plan of the educational area or school with other plans, including the district's
strategic plan, school development plans, or other teaching plans, 4) support the use of research-based
technology in school development plans; and 5) participate in activities to search for best practice in the
use of technology, such as reviewing literature, and participating in seminars or meetings in the important
organization.

7.2.2 The comparison of technological leadership classified by educational background
Overall each aspect is significantly different at the .05 level because university administrators and professors
with higher educational degrees have attitudes, principles, concepts, and in-depth knowledge. and have
more ability Especially in technology from the development of teaching and learning according to the
curriculum at a higher level, emphasis will be placed on searching databases both in and abroad widely
Makes people aware of the leader's ability to use information technology as a medium that helps influence
and influence followers and stakeholders in implementing organizational change and achieving common

goals. According to Zhang Hong's leadership concept (ZhangHong, 2017)

8. Conclusions

The findings revealed that 1) technological leadership of the administrators of public technological
universities, overall, was at a high level. When considering each aspect, it was found that every aspect was
also at a high level; and 2) the comparisons of the technological leadership of administrators of public
technological universities classified by positions and educational background, in overall and each aspect,

were significantly different at the .05 level.
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Abstract

The objective of this academic paper is to present the knowledge, experience and perspective on
the lesson learned of Education for Sustainable Development from Malaysia, Sweden, and Romania in order
to apply for Thai ESD in the digital age by documentary study from the research results. Analyzing and
synthesis by content analysis in order to classify the phenomenon how 4 countries has been developed
ESD in the digital age. The research found that: 1) The educational policies of Malaysia are geered towards
the sustainable development goals, and are reaching the 7 main targets and the 3 supporting targets required
by UNESCO, except the expansion of scholarships to developing countries and the participation in quality
development of teachers in developing countries; 2) the suggestions for application to implement
educational development in Thailand are the strategies for early childhood education and care, the
strategies for opportunities to technical, vocational and higher education, and the strategies for improvement
of youth and adult literacy. 2) Lesson learned from Sweden for Thailand can be applied concludes as
followings: the effectiveness of ESD has produced valuable new insights. The results establish that ESD has
potential to be effective, and show that there is no simple fix-it-all solution and that education practice
need to be attuned specifically to the target group and the key role that ESD in addressing SD and securing
a sustainable future for the next generations to come. 3) Lesson learned from Romania new training schemas
and training programs will be very helpful for those who have the responsibility to develop skills, change
attitudes and form characters. Teachers of the future (actual students) must understand the simplicity and
complexity of sustainability. "Education is the most effective means that society possesses for confronting
the challenges of the future". Indeed, education will shape the world of tomorrow. Progress increasingly

depends upon the products of educated minds: upon research, invention, innovation and adaptation.
Keywords: Education for sustainable development; digital age
1. Introduction: How important of ESD in the digital age.

According to the as stated by UNESCO’s documents and reports, the promotion of quality

education is critical for enhancing people’s lives and advancing sustainable development. For this reason,

the 4™ Sustainable Development Goal was established, with a specific target focused on education for
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sustainable development: “By 2030, ensure that all learners acquire the knowledge and skills needed to
promote sustainable development, including, among others, through education for sustainable
development and sustainable lifestyles, human rights, gender equality, promotion of a culture of peace and
non-violence, global citizenship and appreciation of cultural diversity and of culture’s contribution to
sustainable development”. Education for sustainable development has been supported by UNESCO
different initiatives, and following reports have shown the progresses made and the discrepancies around
the World. Education for sustainable development (or the environmental education) has been recognized
as an imperative to help plan and prepare the young generation (involved in the pre-university or university
education) for the environmental changes in the future. “It is important to inform future generations on
ways to meet the challenge of climate change issues through education and awareness.

In the literature, many studies present the interconnection between education for sustainable
development and their associated competencies. The main idea underlined by the studies is that key
competencies are essential for individuals to transform their own lifestyles and to contribute to societal
transformation towards sustainability. Above all, OECD considers three categories of key competencies
related to the sustainable development: (1) using tools interactively (the ability to use language, symbols
and texts interactively, the ability to use knowledge and information interactively, and the ability to use
technology interactively); (2) interacting in heterogeneous groups (the ability to relate well to others, the
ability to cooperate, and the ability to manage and resolve conflicts); and (3) acting autonomously (the
ability to act within the big picture; the ability to form and conduct life plans and personal projects; and

the ability to defend and assert rights, interests, limits and needs).

2. Educational Development for Sustainable Development Goals: A case study of Malaysia by Thak
Udomrat (2021)

After we Learned on how important of ESD | would Like to present as following: This research
written by Thak Udomrat (2021) aimed to study the current state, Educational Development for Sustainable
Development Goals: A Case Study of MALAYSIA. The objectives of this study are to review the educational
policies of Malaysia towards sustainable development goals, and to describe the present system of all
educations in Malaysia and to find the suggestions for the application of good practices to the educational
development of Thailand in line with the targets of Education 2030. The research methodology was
qualitative, based on documentary analysis and focus group discussions.

Background and importance of the problem in Malaysia

The concept of education for sustainable development has been widely accepted throughout
the world. But there are challenges in many ways, such as enhancing awareness Curriculum integration,
educational reform definition about sustainable development, Community participation Integration of

content and the role of the agency responsible, etc. (Harakunarak, 2009)
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Tertiary Education in Malaysia:
Malaysian higher education institutions are classified according to the Malaysian Qualifications
Framework (MOF) used to separate the Ministry of Higher Education from the Ministry of Education from
2004 - 2013 and then came back together again. After introducing the university preparatory curriculum
(matriculation programmer) as an alternative to the STPM exam alone. It has become an alternative to the
STPM exam only since 1999. Students who graduated from college Prepare for higher education
(matriculation colleges / matriculation colleges) were able to study at a local university and have the option
to study at the institution Private higher education which many institutions have collaborated with famous
universities in the USA, England, Australia, etc., spend some time studying in the country. These can eamn
degrees from both.
Education for sustainable development and being a good citizen of the world in Malaysia
Education for sustainable development and global citizenship for Malaysia, it is a guarantee
that all children are proficient in Bahasa Malaysia and English and was encouraged to learn another language.
There is support to do an integrated curriculum so that different types of schools where students of lower
ethnic groups interact with each other using development guidelines sustainably across the world rather
than emphasizing globality like a joint business and emphasizes sustainable consumption and production
Including the unity of primary and secondary schools.
Curriculum development teaching Measuring and evaluating teacher development according
to SDG 4.2:
Development of early childhood education curriculum
In the year 2010, the pre-primary education curriculum was announced, called National
Preschool Standard Curriculum (NPSC). The Objectives. "To ensure a holistic Reduce academic status fulfill
needs and has more continuity with the Primary 1 curriculum" emphasizing the 4 R's (Reading, Writing,
Lectures, and Reasoning).
Arrangement of teaching and learning at the early childhood level:

The policy for the care and provision of early childhood education according to the
educational blueprint (2013 - 2020) is to achieve pre-primary education standards, which aims to develop
in a balanced manner in all aspects, consisting of develop communication skills in Malay, English, Chinese
and Tamil, develop spirituality, attitudes, popular beliefs, including religious practices and beliefs. (Islam)
and the cultivation of desirable attitudes and attitudes, develop humanity provide knowledge and perform
the duties of being a good citizen in society and in the local environment, love and be proud of the nation
and the world and have the unity. personality development (Grooming) strengthens leadership and personal
development using Classroom activities and extra-curricular activities, develop the body and aesthetics by
developing well-being, imagination, and initiative, creative, special abilities and satisfaction in various things,

develop science and technology by using the method of asking questions to search for answers (inquiry)
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approach) provides scientific knowledge, science skills, scientific attitude, knowledge and skills mathematics,
problem Solving and information technology (Mariani MD. Nor, University of Malaysia).
Early childhood teacher development in Malaysia :

Early childhood teachers in Malaysia must meet National Occupational Skills Standards.
Skill Standard -NOSS) teacher training for pre-primary/early childhood teachers in Malaysia. There are
important characteristics: Teacher training for pre-primary/early childhood teachers in Malaysia, The
important characteristicare : (1) All teachers who teach in pre-primary schools under the state must have
completed teacher training or received a certificate at least an advanced degree in teaching (Diploma in
Teaching) under the department of Community Development (Kemas) must be training by the home ministry
for another 6 months under the Department of National Unity and Integration (Perpaduan) must be received.
Training by the home ministry for another 3 weeks, (2) Teacher training courses approved by the Ministry of
Education Organized by a higher education institution, (3) Early childhood teacher training By the Malaysian
Kindergarten Association (The Malaysian Association of Kindergartens-PTM), (4) Training of child care center
owners and caregivers Early Childhood (Childcare Provider and Childcare Minders), both positions must be
trained by the Ministry Women, Family and Community Development (Mwfcd) by Basic Child Care Courses
(KAAK) takes 10 days for organize a module-based curriculum.

Development of teachers and school administrators in Malaysia:
Development of teacher production institutions:

There are 7 operational processes: (1) increasing concentration and using a holistic system
in admission to teacher training institutes, (2) Improve teacher training curriculum and increase experience
training hours to 40% of total study time/credits to provide teachers with new teaching skills and learning
evaluation methods, (3) Improve the leadership of various campus administrators of teacher training
institutes, (4) Raise the quality of teaching staff on teacher training institutes in order to increase the
proportion of doctoral graduates. and has expertise in both teaching, researching, and having academic work
published (5) Upgrading, the infrastructure of Teacher training educational institutions, such as buildings,
textbooks, research and information technology learning resources, (6) Increase research activities and
innovation and (7) raise the level of acceptance of the quality of teacher training institutions through
multidimensional assessment, which Operated by the National Qualifications Agency (Malaysia Qualifications
Agency-MQA). The goal is that the Malaysian National Teacher Training Institute will meet world-class quality
standards within the year 2018.

Suggestions from lesson learnned for applying research results for Thai context:
Application guidelines for Thailand (policy): Thailand has developed education according to
the direction of sustainable development has keen already there. but still not successful in some matters.
Therefore, there is the important dimension for Thailand to apply and improve like Malaysia include caring
for and providing quality and comprehensive education for early childhood children. from birth until before

entering primary school, and Auppart the opportunities for technical education, vocational education and
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higher education have been increased. So, Thailand should strengthen the royal science and Philosophy of
Sufficiency Economy for sustainable development by:

1. Promote and provide correct knowledge and understanding to “Thai people of the state”
regarding “Royal Science” and “Sufficiency Economy Philosophy” thane related to sustainable development
to be able to transfer this knowledge with each target group understandably and the able to act correctly
appropriate and resulting in continuous practice throughout life.

2. Strengthen and provide correct and appropriate “development skills” to “Thai people
of the state” in perform development work according to the philosophy of sufficiency economy with self-
discipline, use networks, use work processes that emphasize concrete work. The work that is continuous
and connected. with the target group and area. There should be evaluated systematically and use the
evaluation results for true continuous development.

The Solution: for Thai education professionals in the digital age:

In the digital age, teachers must be aware that in learning design, teaching and learning
development Skills, organizing experiences, measurement and evaluation must be focused on both
knowledge content and skills must be given importance related to the economic development process
(production, distribution, sales, development) that is based on sustainability. There must be correct
understanding of human rights, children's rights, sexual rights, sex education, Gender Education, Family
Education and Inclusive Education in onder to prevent and eliminate various problems that will affect the
quality of life and opportunities for growth to the full potential of every child, which is an important human

resource of the nation.

3. Lesson Learned from analyzing the research results of “The Effectiveness of Education for
Sustainable Development in Sweden” By Jelle Boeve - de Pauw et.al. (2015)
3.1 The Context of Education for sustainable development ESD in Sweden:

In Sweden, the compulsory school system consists of grades 1-9, starting with the year children
become seven years old and ends the year they turn 16. Students leaving grade 9 have completed
compulsory school, and are entitled to apply for a three-year upper secondary school education. Upper
secondary education offers a mix of vocational and academic programs. Both the compulsory school system
and upper secondary education received new curricula in 201 1. For compulsory school the curriculum is
designed so that students should have achieved certain capabilities and knowledge requirements in grade
6 and in grade 9. For upper secondary there are also competences and knowledge requirements that need
to be achieved for each subject area.

The concept of SD is not included as a separate subject in the Swedish school system.
However, SD is included as parts of the descriptions of all subjects in the curricula. All teachers are therefore
expected to include sustainability issues in their teaching. Teachers should also enable students to train

subject specific capabilities for the future. Moreover, SD is described as one of the comprehensive
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perspectives in education that Swedish schools have to include in their work. The idea of the DESD was to
implement ESD at all levels of education. As a consequence, there are clear linkages between the Swedish
curricula and the international DESD documents.

There have been few political initiatives to support schools with the implementation of SD
teaching and learning during the DESD, except for its infusion into in the new curricula. Therefore, schools
have relied heavily on supporting organizations and authorities. The eco-schools project is an international
program which aims to raise student awareness of issues associated with SD. In Sweden, the non-
governmental Keep Sweden Tidy Foundation administers the eco-school green flag certificate and develops
programs attuned to the needs of the Swedish school system. Every year, schools send a report of their
activities to the Keep Sweden Tidy Foundation, which then gives feedback to the schools on their progress.
If schools do not send in reports they will lose their green flag certification. Independently of the eco-school
certification system, the Swedish National Agency for Education hands out the award of School for
sustainable development, which Swedish schools from preschool to upper secondary school can apply for.
Schools have to apply for a new award every three years. In 2007 the World Wide Fund for Nature (WWF)
initiated another initiative in Sweden; the three-year school development project called School on
sustainable way. Schools that participated in the school development project have to a high extent
continued their work on implementing sustainability into their education in the spirit of the project. Finally,
The Global School, (a section of The Swedish Council for Higher Education) offers professional development
for teachers, school leaders, and policy makers with a focus on globalization and ESD

The Solution: Lesson learned for Thailand can be applied concludes as followings: the
effectiveness of ESD has produced valuable new insights. The results establish that ESD has potential to be
effective, and show that there is no simple fix-it-all solution and that education practice need to be attuned
specifically to the target group and the key role that ESD in addressing SD and securing a sustainable future

for the next generations to come.

4. Lesson Learned on ESD in Romania

Nowadays in Romania, knowledge about why sustainability should be guiding life style (in our day
to day life) and about the effects of climate change is very low; teachers are frequently confronted with
difficulties in answering to some simple questions of pupils or students. The challenge should be
transformed into opportunities of education and learning a new way about what are the real challenges of
our life and how we can face them. Furthermore, an important aspect is related to the behavior change
paradigm very fast into a custom human and civilized behavior concerning environment problems. Thus,
we must be aware about our activities, actions and their impacts. To do that we have to understand first
WHY, and if we will know HOW to do it and change our behavior, this will positive affect all of us during the

next decades.

72



MIANT IR UNNALBLTY

Uil 13 auil 4 sanau - Sunau 2566

Therefore, new training schemas and training programs will be very helpful for those who have

the responsibility to develop skills, change attitudes and form characters. Teachers of the future (actual

students) must understand the simplicity and complexity of sustainability. "Education is the most effective

means that society possesses for confronting the challenges of the future". Indeed, education will shape

the world of tomorrow. Progress increasingly depends upon the products of educated minds: upon research,

invention, innovation and adaptation. Furthermore, educated minds and institutes, are needed not only in

laboratories and research institutes, but in every walk of life (10) As a literature review result. in Tabel 1, is

presented a synthesis of the general agreed key competencies that are of great importance for thinking and

acting for supporting sustainable development.

Table 1. Key sustainability competencies - literature review

Key competence

Description

1. Systems thinking

competency

The ability to recognize and understand relationships, to analyze complex
systems, to perceive the ways in which systems are embedded within

different domains and different scales, and to deal with uncertainty

2. Anticipatory

competency

The ability to understand and evaluate multiple futures — possible, probable
and desirable — and to create one’s own visions for the future, to apply the
precautionary principle, to assess the consequences of actions, and to deal

with risks and changes

3. Normative

The ability to understand and reflect on the norms and values that underlie

competency one’s actions and to negotiate sustainability values, principles, goals and
targets, in a context of conflicts of interests and trade-offs, uncertain
knowledge and contradictions

4. Strategic The ability to collectively develop and implement innovative actions that

competency further sustainability at the local level and further afield

5. Collaboration

competency

The ability to learn from others; understand and respect the needs,
perspectives and actions of others (empathy); understand, relate to and be
sensitive to others (empathic leadership), deal with conflicts in a group; and

facilitate collaborative and participatory problem-solving

6. Critical thinking

competency

The ability to question norms, practices and opinions; reflect on own one’s
values, perceptions and actions; and take a position in the sustainability

discourse

7. Self-awareness

competency

The ability to reflect on one’s own role in the local community and (global)
society, continually evaluate and further motivate one’s actions, and deal

with one’s feelings and desires
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Key competence Description

8. Integrated problem- | The overarching ability to apply different problem-solving frameworks to
solving competency complex sustainability problems and develop viable, inclusive and equitable

solution that promote sustainable development — integrating the above-

mentioned competencies

Adopted from Anca Draghici (2019)

5. The solution of Education for Sustainable Development (ESD) written by Kanchana Ngourungsi
(2016)
Analyzing and Solution on ESD Thai Context:
From the consensus that education is a tool for sustainable development, a society that has
development that Sustainability must therefore rely on education as a mechanism for implementation
which strategies for organizing education to achieve the goals of develop people for sustainable

development. There will be strategies for proceeding. The work can be summarized in a diagram as follows:

Dimensions Indicates and How to

The curriculum programme The main body of knowledge in the field of study that will be counted
towards creating wisdom in solving problems. Knowledge about
phenomena and changes of current phenomena with understanding

Knowledge that has family and community as the base for building

Personne The teacher is the role model. Learners have analytical and creative

thinking. Have a spirit of helping build the future for the next generation.

Target Education society, green economy (Sufficiency and do not destroying
resources To be disaster occurs) Environment (longevity by replacement

and conservation, use resources with necessity, not by desire or want)

Successful results - A society with life-long education society.

- An economy that is caring and relies on each other like friendship.

- An environment that restores biodiversity and The diversity that is the
multiculturalism of the world's population

- Living together with friendly multi and having lasting happiness.

Adopted from Kanchana Ngourungsi (2016) Journal of Association of Researchers. Volume 21.

Solution:
We have learnt from this academic paper that every country should be needed and responsed
to implement the SDGs policies in the real situation in Thailand and every institution level in order to save
the world in all directions, especial for young generation that have to learn more for their lives and focus

on life long education for people. Finally, lesson learned form Malaysia, Sweden and Romania can be
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inspired us to develop ESD in Higher Education in Thai context such as the OBE curriculum the AUNQA and
EdPEx So it’s duty for all of us to design the programme, the projects and activities to improve ESD

systemically in practicing for Thai context in order to reach the SDGs goals like other counties at last.
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Abstract

Digital has an important role in every professional field after the recent COVID-19 outbreak, so
education has drastically changed in learning management that blended both on-site and online learning.
Nursing education is a profession that emphasizes practice to develop professional skills. How can nurse
teachers proactively manage technology integration to provide theoretical and practical learning. Accepting
the use of digital is therefore a solution to the challenge of teachers in learning management. Teachers
must change and develop themselves to have digital leadership. The purpose of this research was to
synthesized the digital leadership of nurse teachers in learning management in an era of challenges. By
synthesizing 10 documents and summarizing them into 3 components of digital leadership for nursing
teachers as follows: 1) Digital Citizenship: DC, which has 3 indicators: Perceive and Apply Digital,
Communication Digital and Ethics Digital 2) Digital Professionalism: DP, which has 3 indicators: Expert in
Digital Skills, Nursing Digital Skills and Environment Digital Skills , and 3) Digital Vision: DV, which has 3

indicators: Motivation Digital, Team building Digital and Creative & Innovation Digital.
Keywords: Digital Leadership Components; Nurse Teachers; Learning Management; Era of Challenges

1. Introduction

Digital leadership is critical in the modern era of volatility, very high uncertainty, complexity and
ambiguity. Humans must live with challenges all the time. Adapting and understanding change creating
flexibility and agility digital leaders' decisions and actions must be systematic and able to adapt quickly to
assess the situation and respond to unexpected changes. Digital has a role in every professional field after
the recent outbreak of COVID-19, which has caused great changes in education in learning management that
blended both on-site and online learning. Even after the outbreak, education still uses digital to organize
learning anywhere, anytime, especially nursing professional education. This is a profession that emphasizes
practice to create professional skills. How can nurse teachers proactively manage the integration of
technology to provide both theoretical and practical learning? Accepting the use of digital is therefore a
solution to the challenge of teachers in learning management. Teachers must change and develop
themselves to have digital leadership, use digital or technology to design learning to create learning

outcomes in modern higher education curriculum that focuses on learning outcomes (Outcome Based
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Education) from a concept that emphasizes the importance of clarity in that focuses on education, backward
teaching design, creates learning opportunities, constructive alignment and measurement of outcomes
assessment and continuous improvement, that students develop knowledge, abilities, and attitudes
according to the set goals. Emphasis is placed on flexibility in learning formats, measurement, and time. The
important feature is designing learning for students by focusing on goals as the main focus. There is a shift
from the old paradigm to the new paradigm. By focusing on students as important where the key to success
is clarity of goals. Outcome-based education improves the quality of teaching and learning. Prepare every
student to flexibility and freedom to learn in their own way. Help students achieve their desired goals, and
help prepare students for future employment (Somchai Thepsaeng et al., 2023)

The course design OBE improves opportunities for students by following a student-centered
learning approach, have a clear goal of making a positive impact on lives with a commitment to excellence
and innovation. The curriculum is design in such a way that it emphasizes the outcomes, that will be
achieved at the end. Teachers design activities and create innovations, that will help students achieve their
desired goals. Teachers need to decide what skills are required for leamning a particular subject. The
curriculum is design with the learner in mind (McNeil, Hughes, Toohey & Dowton, 2006).

In developing the OBE curriculum, stakeholder needs are important. Because they are a graduate
user place in the job market and are facing challenges in the digital world. Teacher producing institutions in
Thailand must change the paradigm for producing and developing teachers to be in related with changes in
digital technology. Modern Thai teachers must know and use digital technology to effectively learning
management, and raise the quality of Thai education. Digital technology has made the world borderless,
made students able to access information both in the classroom and outside the classroom. Developing
digital literacy is a lifelong learning process. The specific skills required for digital literacy will vary depending
on the learner's needs and circumstances. This may range from basic awareness and training to
implementation. The implementation is more difficult and complex. Moreover, digital literacy isn't just about
knowing about technology. but it also covers ethics, society, and reflection in work, learning, rest, and daily
life. (Suwadi Uppinjai and Poonchai Yavirat, 2019). Jukes and Others (2010) also presented the characteristics
of learners in the digital age and reflects the differences between learners in the digital age and teachers or
educators in the digital age as follows: 1) Learners in the digital age are able to quickly access information
from many media channels, but teachers or educators can access various media slowly and are quite limited
in the channels through which they can access that information. 2) Leamers in the digital age can learn or
can work in many forms and have many dimensions at the same time, but teachers or educators still work
with learners individually or in stages, and not multidimensional. 3) Learners in the digital age like to access
or connect information that has many dimensions randomly. Teachers still let them learn or organize
information to learn in a linear, uncomplicated way, and not multi-dimensional, logical and step-by-step. 4)

Learners in the digital age tend to choose to study as much as they want to know, but teachers or educators
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often teach what they should know 5) Learners in the digital age need praise, expressing satisfaction or
reward quickly or immediately. but the most teachers or educators still give praise or rewards later or late.

A new educational paradigm and the development of Thai teachers in the digital age is a new
educational concept in the 21° century that focuses on allowing students to learn about changes in the
global context and to see the value of humanity as well as giving students the skills to think and solve
problems creatively, able to adapt and work collaboratively with others with effective communication skills,
and have the ability to manage and use digital technology as a learning tool in order to bring maximum
benefit to the public. This causes teacher-producing institutions in Thailand to change the educational
paradigm in producing and developing teachers in related with changes in digital technology, which is very
important nowadays. Therefore, modern Thai teachers must have knowledge and ability to use digital
technology to learning management. In order for learners in the digital age to learn effectively. and raise
the quality of Thai education modern Thai teachers should develop themselves to be more digital, and at
the same time, nurse teachers are people in the digital world, that must design and manage learning for
learners in the digital age that responds to the needs of the digital society. Nurse teachers must accept,
adjust and change, must rely on digital leadership. For modern learning management in an age of challenges,
researcher in the role of nurse teacher who requires change and self-development in the digital field.
Therefore, we give importance and interest in the digital leadership components of nurse teachers, by
reviewed related literature. It was analyzed and summarized to serve as a guideline for nursing teachers'
self-development, and will be studied to confirm the composition in the next order, from the literature
review, there has not been any study of the digital leadership components of nurse teachers with specific

characteristics of nurses.

2. Objectives
To synthesized the digital leadership components of nurse teachers in learning management in

an era of challenges.

3. Literature Reviews

The researcher reviewed the literature on 10 subjects as follows:
Nawapatthana Gaman Game (2020)
Pichit Sananuea (2020)
Nursing Times [online] (2022)
Elina Laukka, Mira Hammarén, Tarja Polkki, Outi Kanste (2022)
Monica Fletcher, Carol Read and Luciana D-Adderio (2023)
Lynn M. Nagle, Manal Kleib,
Karen Furlong (2020) Niels B. Lukassen,and et.al (2014)
Elina Laukka, Mira Hammarén, Tarja Polkki, Outi Kanste (2022)
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Natthaphon Pinthong, Yongyut Yaboonthong, Monnapat Manokan (2023)
Rattanan Rodthong and Monrak Lertwilai (2023)

4. Methodology
The researcher conducted the research by synthesized 10 documents (Documentary Research)

and summarized them into digital leadership components of nurse teachers according to the following steps:

4.1 Step 1: Research and studied literature related to teacher characteristics in the digital age,
and the role of nurses in the digital age from 10 literatures both of Thai and international papers.

4.2 Step 2: Analyzed the characteristics of teachers in the digital age and the role of nurses in
the digital age, grouped into components of leadership in the digital age of nurse teachers in an era of challenges.

4.3 Step 3: Drafted a model for digital leadership components for nurse teachers in an era of

challenges.

5. Results
5.1 Result of Synthesis of digital leadership components of nurse teachers in learning
management in an era of challenges
From the synthesis of related documents by reviewing the literature related to teacher
characteristics in the digital age, and the role of nurses in the digital age, from 10 literatures studied, it was
found that there are 15 digital characteristics of nurse teachers in the challenging era. The frequency is

between 2-4, accounting for 20-40 percent, as shown in Table 1;

Table 1 Review of literature related to teacher characteristics in the digital age and the role of nurses in

the digital age
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6. Communication v v 2 | 20.00
7. Digital Citizen v v 2 | 20.00
8. Digital & technologies v v v 3 | 30.00
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5.2 Drafted a model for digital leadership components for nurse teachers in an era of challenges.
DLNT: Digital Leadership Nurse Teachers
DC: Digital Citizenship
DP: Digital Professionalism

DV: Digital Vision

Perceive & Applying Digital

Communication Digital

Ethics Digital

Expert in Digital Skills

Nursing Digital Skills

Environment Digital Skills

Motivation Digital

Team Building Digital

Creative & Innovation Digital

Figure 1: Drafted a model for digital leadership components for nurse teachers in an era of challenges
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6. Discussion

The Components of digital leadership for nurse teachers, it was synthesized from a review of
literatures related to teacher digital leadership, and the role of nurses in applying digital in nursing work has
3 components: Digital Citizenship, Digital Professionalism and Digital Vision. The results can be discussed
that:

6.1 Digital Citizenship: The nurse teachers are citizens of a world that is living in a digital
world, thus awareness and application in learning management for learners in Generation Z who are learners
as grow and learn along with technological progress, as a result, this group of learners has the ability to
learn including having the skills to search for information quickly (Phavika Phaksa & Niramon Chansuwan,
2022) In addition, communication using digital to enhance learning must be accurate and choose to use
digital channels that are appropriate for learning activities in active Learning based on the ethical use of
digital. The digital communication according to the 7 C's concept that Clear, Correct, Complete, Concrete,
Concise, Coherent & Courteous. (Jobcan Thailand-Business Management Solutions, 2023)

6.2 Digital Professionalism: The Nurse teachers in the digital age might accept changes in
technology, adapt, practice skills in using technology to become proficient, must be applying technology to
manage learning in both theoretical and practical to be effective, including the use of digital in organizing a
variety of learning environments to enhance active learning that is consistent with learning management in
the OBE curriculum, such as evaluating learning progress using games as a base (Thidaratana Lertwittayakul,
2017), blended learning management to enhance learning outcomes in Professional Ethics and Law Course
for nursing students (Thidaratana Lertwittayakul, 2019), creating and developing an online program for health
care for the elderly (Thidaratana Lertwittayakul, 2019, Online active learning to develop analytical thinking
skills in the subject of nursing administration for nursing students (Thidaratana Lertwittayakul, 2021),
development of intelligent public health volunteers by using an online elderly health care program, Nong
Yai Community Khon Kaen Municipality (Thidaratana Lertwittayakul, 2023).

6.3 Digital Vision: The nurse teachers must create learning goals, that create motivation digital
for students in order to create team building to learning, and to achieve the highest learning outcomes of
Bloom's taxonomy in the creativity and innovation level Phil Mark Newton, Ana Da Silva & Lee George Peters.

(2020). This is the ultimate knowledge learning outcome of OBE.

7. Conclusions
The 3 components of digital leadership for nursing teachers as follows:
1) Digital Citizenship: DC, which has 3 indicators: Perceive and Apply Digital, Communication
Digital and Ethics Digital
2) Digital Professionalism: DP, which has 3 indicators: Expert in Digital Skills, Nursing Digital Skills

and Environment Digital Skills
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3) Digital Vision: DV, which has 3 indicators: Motivation Digital, Team building Digital and Creative

& Innovation Digital.

8. Research Limitation
The findings of the study represent the views of only part of the literatures review, within a short

period of time. There are still limitations in the number of research articles.

9. Recommendations

This research should be to study in Confirmatory Factor Analysis (CFA) in the next steps.
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Abstract

The digital leadership of school administrators is an important mechanism to bring success and
enhance the quality of learning within the organization and drive the administration in the next normal
which will cause efficiency and effectiveness in the administration of educational institutions. The purposes
of this study were (1) to examine the current and desirable situations of the leadership in digital of school
administrators in the next normal era and (2) to assess needs of the leadership in digital of school
administrators in the next normal era. The sample group consisted of 231 school administrators and
teachers. The sample size was determined using the percentage criteria selected by Stratified Random
Sampling. There were 2 five-rating scale questionnaires used in this study: (1) a questionnaire on current
situations of the leadership in digital of schools administrators in the next normal era under Nakhon Phanom
Primary Educational Service Area Office 2 with the index of Item Congruence (IC) between .60-1.00, the
discrimination between .43-.86, and the reliability of .98; and (2) a questionnaire on desirable situations of
the leadership in digital of schools administrators in the next normal era under Nakhon Phanom Primary
Educational Service Area Office 2 with the index of Item Congruence (IC) between .60-1.00, the
discrimination between .38-.84, and the reliability of .98. The statistics employed were percentage, mean,
standard deviation and the Modified Priority Needs Index (PNI Modified).

The results were found that (1) the current situations of the leadership in digital of school
administrators in the Next Normal era in overall, were at a high level. The desirable situations of the
leadership in digital of school administrators in the Next Normal era in overall, were at the highest level. (2)
The results of the assessment of the needs of the leadership in digital of school administrators in the Next
Normal era ranked from highest to lowest: digital vision; digital literacy; digital citizenship; digital

infrastructure support; the use digital for communication; and digital culture, respectively.
Keywords: Current Situations; Desirable Situations; Needs; The Leadership in Digital Technology; Next Normal Era
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fumsltsaszuutuiedousalu@ (AGY) Tumsvudne Taslumenisndn wasiileAnwiszoznaniuyuszmninansly
saen Aunslésaszuuduindeusalut@ (AGV.) lumsvusieYasluansnisuan

nsdesruukuuliadossuimuny (AGVuldunuszuunuuldautuniunu Forklift Tusnon AGV fu
CDDK 25-AGV lagn151138AUAN AGV Software Management (STD) snldunu szuunuuldauduaiunu Forklift
dunstesiutisananuussamanaunu lunsaudeiangunsal enalinsmeae veendeiu uazleaseszning
U onaviliAnguRmeldie Jsoredmwaldesing o A

wan13@nwluadsindsannsseuuuuuldied sssuiauau (AGVTHau sawdenisduiaiies
Usslomishaqilaglésuannsiaisssuuuildiadessudmuau (AGVuuulmifivunldmaunussuuauduauam
Forklift WUy lnadafunuuagA1ian s 1,899,255 um #e 1 1A3BIAGY Faileldudnaunsnaneilddnosned
927,695 U Antdusevay 37.7 Lﬁaﬁmwﬁwmmmaﬁ’mmmLﬂwgmami‘imﬂismﬂﬁﬁwaaé’mﬂmamammu

nelu (RR) egiisesas 7.9 IneilszevlianAunu agi 2.05

Adnfny: seuukuuldiaTeseuRnIuau (AGV.); ssuukuuldnuduaIuay Forklift; 15sugnavnssun1suas;

nawIeiUSsuiisudanaiie N13RTeARUSeuTisuBuATYgAEanS

Abstract

The purpose of this research was to analyze the economic suitability of the comparison between
the use of forklift trucks. with the use of automated driving systems (AGV) in the handling of materials on
the production line and to study the payback period between using forklifts. with the use of automated
driving systems (AGV.) in handling materials on the production line

Implementation of a motorized system (AGV) to replace the Forklift Operated System in the CDDK
25-AGV AGV by adopting the AGV Software Management (STD) control method instead. work in the handling
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of equipment There may be conversation, teasing, and absent-mindedness during work. It can easily cause
an accident. which may result in various negative consequences.

The results of this study after using the motorized system. (AGV) to use Including calculations on
the benefits that will be gained from installing a system with a controlled engine. (AGV) is a new model that
is used to replace the traditional Forklift control driver system with a total cost and material cost of 1,899,255
baht per 1 AGV, which can reduce costs per year by 927,695 baht or 37.7% when Used to calculate the

engineering economics, the internal rate of return (IRR) is 7.9% with a payback period of 2.05 years.

Keywords: Engine controlled system (AGV); Forklift Operated Systems; manufacturing industry; technical

comparison analysis; economic comparison analysis
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lumsvuanedanluaienisnge
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Abstract

Khon Kaen Municipality There is rapid development in both industries. Tourism, education,
economic trade This results in various pollution conditions, such as increased use of existing water resources,
causing water pollution problems. or more wastewater as well Currently, Khon Kaen Municipality uses tap
water up to 50,000 cubic meters/day. The municipality is responsible for collecting and treating
approximately 45,000 cubic meters of wastewater per day. By collecting wastewater as well. Two wastewater
pumping stations: 1. Bueng Kaen Nakhon Wastewater Pumping Station 2. Bueng Thung Sang Wastewater
Pumping Station It is treated at the Bueng Thung Water Quality Improvement Plant, built using an aerated
wastewater treatment method (Aerated Lagoon) Able to treat a total of 78,000 cubic meters of wastewater
per day, with an area of 118 rai, with wastewater that has been treated before being released into the
municipality's natural water sources. Water quality is regularly monitored according to standards controlling
wastewater drainage from community wastewater treatment systems. of the Pollution Control Department

Ministry of Natural Resources and Environment There are various parameters including 1. Acidity and
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alkalinity (pH) 2. BOD (Biochemical Oxygen Demand) 3. Suspended Solids 4. Oil and fat (Fat, oil and Grease)
5. Total phosphorus (Total Phosphourus) and 6. Total Nitrogen.

Keywords: Waste Water; Pumping Station; Waste Water Treatment; Oxidation Pond
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Abstract

Access to safe drinking water is a basic human right but 1/3 of the global population do not have
access to safe drinking water. This study aimed to evaluate the potability of drinking water collected from
commercial food establishments in Dasmarinas, Cavite using the Most Probable Number (MPN) index,
Heterotrophic Plate Count (HPC), and detection of fecal coliforms from water samples. Fifty-five percent (n=11)
of the samples were positive in MTT which is indicative of the presence of total coliforms. Forty percent (n=8)
of the water samples had unacceptable HPC at >6,500 CFU/mL. Thirty percent (n=6) of the drinking water
samples were confirmed positive for fecal coliforms (Escherichia coli) as manifested by dark pink colonies in

VRBA. In summary, only 45% (n=9) of the collected drinking water samples were considered as potable.

keywords: water analysis; medical laboratory science; most probable number; drinking water quality

assessment; total coliform

1. Introduction

Safe and reliable drinking water is a fundamental necessity for maintaining public health. Access to
safe drinking water is a basic human right but 1/3 of the global population do not have access to safe drinking
water (UNESCO, 2019). Between homes with money and those without, there is a difference in access to clean
water. Families with low incomes are more likely to consume contaminated water that has coliforms in it
(Alfonso et al., 2022). In addition, unclean water and poor sanitation can lead to a multitude of diseases that
could endanger the community's health (UNESCO, 2019). Therefore, both developing and developed nations
share the need to have access to clean drinking water.

Since they might reveal the presence of possible pathogens, coliform bacteria are frequently used
as indicators to evaluate the microbiological quality of water sources (Momba et al., 2012). In the intestinal
tracts of both humans and animals, coliforms are a category of bacteria that are naturally found in the
environment (World Health Organization [WHQ], 2011). Indicators of fecal contamination and the possible

danger of waterborne infections include the presence of coliforms in drinking water (Sow et al., 2017).
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Consequently, it is essential to monitor and comprehend the frequency and distribution of coliforms in
drinking water in order to ensure the security of water sources.

Numerous investigations into the prevalence and traits of coliform bacteria in drinking water sources
have been carried out globally. These investigations have identified a variety of coliform contamination
sources, including soil and vegetation as well as human and animal waste (Brettar et al., 2012; Monteiro et al,,
2015). Inadequate sanitation techniques, outdated infrastructure, and inadequate treatment procedures can
also be blamed for the prevalence of coliforms in drinking water (Rajal et al., 2014; Xu et al,, 2022). For the
creation and implementation of efficient water management plans and public health interventions, it is crucial
to comprehend the factors influencing coliform contamination in drinking water.

Coliforms and the heterotrophic plate count (HPC) of bacteria are important markers of hygiene and
food safety in food operations. Escherichia coli and other coliforms are frequently utilized as a sign of fecal
contamination and as a sign of pathogenic bacteria (Saxena et al., 2018). Contrarily, HPC bacteria cover a wide
spectrum of environmental bacteria and may provide information on the overall microbial load and food and
water quality (Sule et al,, 2020). Fast food chains need to be closely watched because they are well-known
eateries with lots of customers and frequent handling of food in order to maintain the quality and safety of
their offerings.

There is little research on the identification of coliforms and counting of HPC bacteria in fast food
establishments in the Dasmarifias, Cavite area. If suitable hygiene procedures and sanitation precautions are
not followed, these facilities could serve as a source of foodborne illnesses, hence it is crucial to evaluate
their microbiological quality. Previous studies have emphasized the necessity for ongoing monitoring and
intervention due to the prevalence of coliforms and high HPC counts in a variety of food businesses
(Karunasena et al., 2016; Ramrez-Castillo et al., 2016).

By looking into the detection of coliforms and the counting of HPC bacteria isolated from fast food
chains in Dasmarifias, Cavite, this research piece seeks to close the existing knowledge gap. To conduct the
study, drinking water samples from a few different fast-food chains will be collected, and their microbiological
quality will be assessed in a lab. The results of this study will help to build useful food safety protocols and

treatments by offering important new insights into the local fast-food chains' existing microbial status.

2. Objectives of the Study
This study specifically aimed to:
1. Determine the Most Probable Number (MPN) index of drinking water samples
2. Determine the Heterotrophic Plate Count (HPC) of drinking water samples

3. Detect and isolate fecal coliforms from drinking water samples

113



College of Asian Scholars Journal

Vol. 13 No. 4 October - December 2023

3. Scope and Limitations of the Study

This study involves the collection and testing of drinking water samples from selected fast-food
chains in Dasmarifias, Cavite where the researchers have access to. Samples were limited to service water
provided by the commercial establishments, and the water sources whether piped water connection, treated
piped water, hand pumps, dug wells, rainwater, water vendors, or filtered water were not specified in this
study. Other physico-chemical parameters such as pH, biological oxygen demand (BOD), electric conductivity
(EQ), total dissolved solids (TDS), free and total chlorine, color, turbidity, odor, and taste of drinking water were
not determined, analyzed or corelated with the results of the bacteriological tests and the indicator organisms.
Detection of pathogens such as Salmonella sp. or other Enterobacteriaceae, apart from Escherichia coli and
other fecal coliforms, were not the focus of this study. This study is a preliminary study to the detection of

the presence of antibiotic resistant bacteria in drinking water.

4. Methodology
Research Design
This study utilized experimental-quasi research design. Drinking water samples (n=20) were
collected from commercial food establishments using sterile collecting bottles. Water samples were tested
for total coliforms using the Multiple Tubes Techniques (MTT) with triple strength Lauryl Tryptose Broth.
Heterotrophic plate counts (HPC) were determined using spread plate method with R2A Agar that had been
incubated for 24 hours at 37°C. Fecal coliforms were confirmed by observing dark pink colonies in Violet Red
Bile Agar (VRBA) through pour plate method. The study protocol was approved by the IRB and ERB of the
institution.
Study Area: Dasmarifias, Cavite
Dasmarifas City is the second largest city in CALABARZON in the Philippines, with an area of
90.13 km? According to the 2020 population census it is the second most populous city in CALABARZON, with
703,141 inhabitants. Among the 20 municipalities and three cities comprising Cavite, the largest and most
populous place was Dasmarifias with 18.4 percent share to the total population of the province. It is also the
wealthiest Local Government Unit (LGU) in Cavite (PSA, 2021).
Selection of Commercial Establishment
As it is not possible to collect service and drinking water available in all commercial
establishments in Dasmarifias, Cavite, 20 were randomly selected from different locations as part of the

population enough to determine the possibility of determining the feasibility of the study.
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Water sampling from various sources and water quality analysis
A total of 20 samples from various commercial food establishments using sterile collecting
bottles with a minimum of 500 mL each location. Collected water samples were then brought to the
laboratory for analyses and were analyzed immediately. MTT and HPC procedures and the discussion on the
detection of pathogens using VRBA were described in Standard Methods for the Examination of Water and
Wastewater (APHA, 2017).
Determination of Total Coliforms using MTT
Broth was prepared by suspending 106.8 mL Lauryl Sulphate Broth (triple strength) powder in 1L
distilled water. It was dissolved by gently heating. Ten milliliter of broth was distributed in tubes containing
inverted Durham’s tubes. The media was sterilized by autoclaving at 121 °C for 15 minutes. Tubes were cooled
down at room temperature prior to use. Twenty milliliter water sample was inoculated aseptically in each
tube. Tubes were incubated at 37 °C for 24 days. Turbidity with gas production was noted as positive for

coliforms. See Figure 1.

Figure 1. Determination of Total Coliforms (r-l: MTT, Incubation, Interpretation)

Enumeration of Heterotrophic Bacteria using R2A Agar
HPC, also known as standard plate count (SPC), is a procedure for estimating the number of live,
culturable heterotrophic bacteria in water. Colonies may arise from pairs, chains, clusters, or single cells—all
of which are included in the term colony-forming units (CFU). The final count also depends on interaction
among developing colonies. R2A agar was prepared by dissolving 18.12 ¢ R2A powder in 1L distilled water;
and sterilized by autoclaving at 121 °C for 15 minutes. Molten R2A was pre-poured in Petri dishes and used

for spread plating. The agar was inoculated with 0.1 mL water sample and spread plated in triplicates. Plates
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were incubated at 35 °C for 24 days at an inverted position. Colonies were counted and the absence of

colonies was reported as <10 CFU/mL. See Figure 2.

Figure 2. Enumeration of Heterotrophic Bacteria (r-l: Inoculation on R2A Agar, Spread Plating, Colony Counting)

Determination of Fecal Coliforms and Total Coliforms using VRBA

Fecal coliforms were determined using VRBA. VRBA was prepared by dissolving 41.5 ¢ powder in
1L distilled water. Suspension was mixed and dissolved by heating with frequent agitation and brought to boil
until all powder is completely dissolved. It was cooled to 45 °C prior to pour plating. One mL of water sample
was inoculated first in Petri plate and 15 to 20 mL molten VRBA was poured. Samples were mixed by swirling
and allowed to solidify. Pour plating was done in triplicates. Plates were incubated at 37 °C for 18 to 24 days
at an inverted position. Colonies were counted and the absence of colonies was reported as <10 CFU/mL.
Fecal coliforms were confirmed by observing dark pink colonies surrounded by reddish precipitation zones
with 1-2 mm diameter. Colorless to pink pin-point colonies were lactose-negative Enterobacteriaceae. See

Figure 3.
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Figure 3. Determination of Fecal Coliforms and Total Coliforms (r-l: Preparation of VRBA,

Pour plating, Interpretation)

5. Results
Table 1 MPN Index of the Drinking Water Samples (n=20)

MPN Index Number of Positive Samples Percentage
<1.1* 9 45.0%
1.1 3 27.3%
2.6 0 0
4.6 1 9
8.0 a4 36.4%
>8.0 3 27.3

Table 1 shows consistency with the findings of Duressa and Assefa (2019) that coliforms may be

present in countries with poor water delivery systems.

Table 2 Heterotrophic Bacteria of the Drinking Water Samples (n=20)

HPC (in CFU/mL) Number of Samples Percentage
>6,500 8 40%
500-6,500 0 0
<500* 8 40%
No Growth* il 20%

Table 2 shows high heterotrophic plate counts are indicative of water contamination in processing

system, even, from industrial sources (Rygala and Berlowska, 2020)
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= Fecal Coliform = Non-coliform

Figure 4. Positive Fecal Coliforms from Drinking Water Samples (n=>5)
Figure 4 shows consistency with the findings of Castro and Obusan (2023), Sy et al. (2023), that

coliforms may be present in Philippine drinking water.

6. Discussion

Only 45% (n=9) of the collected water samples were bacteriologically safe for drinking. Fifty-five
percent (n=11) of the samples were positive in MTT which is indicative of the presence of total coliforms.
Forty percent (n=8) of the water samples had unacceptable HPC at >6,500 CFU/mL. Thirty percent (n=6) of
the drinking water samples were confirmed positive for fecal coliforms (Escherichia coli) as manifested by dark
pink colonies in VRBA. In summary, only 45% (n=9) of the collected drinking water samples were considered
potable.

MPN Index of the Drinking Water Samples

The most probable number (MPN) index used in this study to estimate the potability of the
drinking water samples studied yields insightful findings. Only 9 of the 20 samples, or 45% of the total, had
an MPN index of 1.1, it was discovered. This shows that these samples have low levels of microbial
contamination and meet the requirements for potability.

It's interesting to note that three of the 20 samples, or 27.3% of them, also had an MPN index
of 1.1. Given that these samples also comply with the permissible requirements for microbiological
contamination, this discovery strengthens the case for the existence of potable water.

It is crucial to remember that one sample out of the 20 had an MPN index of 4.6, which

represents 9% of the total. This greater score could indicate a bigger risk to the public health because it shows
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a higher microbial load in that specific sample. To locate the causes of contamination and put in place the
necessary safeguards to guarantee the security of the water supply, more research is required.

Furthermore, the MPN index was 8.0 in four out of the 20 samples, or 36.4% of the total. This
suggests a high level of microbial contamination in these samples, raising the possibility of waterborne
diseases. To maintain the safety and potability of the water, it is critical to investigate potential sources of
contamination and implement the necessary corrective measures.

Additionally, three of the 20 samples, or 27.3% of them, had MPN indices above 8.0. This suggests
that there is a significantly larger microbial load in these specific samples, raising the possibility of waterborne
diseases. To lower the microbiological count and ensure that customers have access to clean drinking water,
it is crucial to address the causes of pollution and adopt efficient treatment and disinfection techniques.

Overall, the findings show that MPN indices are significantly higher than the permitted limits in a
substantial majority of the drinking water samples examined in this study. These results highlight the
significance of ongoing monitoring and quality control procedures to guarantee the safety of drinking water.
Protecting the public's health requires locating and eliminating the sources of microbial contamination.

It is extremely concerning to find total coliforms and high MPN indices in drinking water samples.
In order to assure the safety and quality of drinking water, it is crucial to monitor these characteristics (Ray, .,
and Smith, K. R. 2021; Johnson & Brown, 2019).

A group of bacteria known as total coliforms operate as markers for potential fecal contamination
in water sources. These bacteria's existence raises the possibility of the presence of other dangerous infections
that could endanger the health of consumers (Ray, I., and Smith, K. R. 2021). Total coliforms were found in
the drinking water samples used in this investigation, which indicates a possible violation of the water quality
regulations.

The investigation also discovered high MPN indices in a few drinking water samples. The MPN
index measures the amount of microorganisms in water and sheds light on any potential health problems
brought on by microbial pollution. Increased MPN values imply a higher level of microorganisms in the water,
including harmful bacteria (Johnson & Brown, 2019).

Drinking water samples with hish MPN indices and total coliform counts raise questions about
the security of the water supply. Total coliforms are a sign of potential fecal matter contamination in water,
which may contain dangerous bacteria and viruses (Ray, I. and Smith, K. R. 2021). The large microbial load
further suggested by the high MPN index raises the risk of waterborne illnesses.

These results underline how crucial it is to put in place efficient water treatment procedures
and monitoring programs. The microbial load can be decreased, and hazardous pathogens can be eliminated

or rendered inactive with the use of adequate treatment procedures, such as disinfection and filtration
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(Johnson & Brown, 2019). Total coliforms and MPN indices must be routinely monitored in order to spot
possible problems and take immediate corrective action.
Heterotrophic Plate Count

The findings of this investigation show that the HPC of the 20 drinking water samples examined
varied. 40% of the samples had an HPC of more than 6,500 colony-forming units per milliliter (CFU/mL),
according to the results (Rygala, 2020). This high count indicates a considerable bacterial load in those samples,
which may be caused by several elements including the quality of the source water or insufficient treatment
procedures.

It's interesting to see that 40% of the samples all had an HPC of under 500 CFU/mL. This lower
count suggests that the heterotrophic bacterial population in those samples was relatively low, pointing to
higher water quality and a more efficient water treatment system.

The study also discovered that 20% of the samples exhibited no bacterial growth (Rygala, 2020).
This lack of bacterial growth in those samples may be due to the water treatment system's efficient
disinfection or treatment procedures.

The disparities in HPC counts between samples demonstrate the diversity of the bacterial load
in drinking water sources. These variances may be affected by elements including the quality of the source
water, the treatment procedures, and the disinfection techniques.

High HPC counts that are above the permitted level can raise questions about the water's
microbiological quality. Increased HPC counts could be a sign of opportunistic infections or ineffective
treatment methods, both of which put customers' health at risk.

On the other hand, it is encouraging that some of the samples had low HPC numbers and no
bacterial growth. It implies that efficient treatment and disinfection procedures produce drinking water that is
safer and of greater quality.

For the purpose of guaranteeing the security and caliber of water supplies, regular monitoring
and evaluation of HPC counts in drinking water are essential. High HPC counts can pose hazards, but they can
be reduced and safe drinking water can be provided by regularly monitoring disinfection, implementing
efficient treatment procedures, and continuously evaluating the quality of the source water.

The study's findings point to a worrying rise in HPC levels in samples of drinking water. A large
proportion of samples with HPC counts that above the permitted limits were found in the study's analysis of
a representative sample of drinking water sources (Rygala, 2020). High HPC counts may be a sign of
opportunistic infections or insufficient treatment methods, which pose a risk to the public's health.

There are many reasons for the high HPC counts seen in this study. The caliber of the source

water is one potential influencing element. Organic waste can act as a source of nutrients for bacterial

120



MsaETINeFeUNNnLeLTe

Uit 13 aduil 4 ganew - Funaw 2566

development, making surface water sources like rivers and lakes more vulnerable to contamination (Jones &
Johnson, 2018). Moreover, the existence of additional microorganisms

The effectiveness of water treatment procedures is another aspect that could contribute to high
HPC concentrations. Remaining germs in the finished drinking water can result from inadequate disinfection or
inefficient organic matter removal during treatment (Gupta et al., 2017). This emphasizes how critical it is to
adopt reliable and effective treatment procedures to guarantee the microbiological safety of drinking water.

High HPC counts in drinking water samples have important consequences. In especially for
susceptible groups like children, the elderly, or people with weakened immune systems, elevated bacterial
burdens can raise the risk of waterborne diseases (Smith et al., 2020; Rygala, 2020). High HPC concentrations
can also affect the water's flavor, odor, and overall aesthetic quality, which can decrease consumer satisfaction
and Monitoring and evaluating the water quality on a regular basis is crucial to addressing the problem of
excessive HPC numbers. High HPC counts in drinking water can be reduced with the implementation of strict
control measures, such as better source water protection, optimized treatment methods, and routine
disinfection monitoring (Williams et al., 2019).

In conclusion, this study emphasizes the alarming discovery of elevated HPC levels in drinking
water samples. The findings highlight the need for ongoing surveillance and sensible management techniques
to guarantee the drinking water's microbiological safety and purity. To protect the public's health, it is essential
to address the causes of high HPC counts, such as source water quality and treatment procedures.

Fecal Coliform

The formation of dark pink colonies on VRBA agar revealed the presence of fecal coliforms in
30% (n=5) of the samples investigated in this investigation. This discovery highlights the requirement for
ongoing evaluation and enhancement of the water treatment and disinfection procedures in order to

guarantee the security of the drinking water supply.

Figure 5. Dark Pink Colonies on VRBA
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Coliforms seen in feces (Figure 5). are a subclass of coliform bacteria frequently discovered in
the intestines of warm-blooded creatures, such as humans. Their presence in water samples suggests a
possible weakness in the system's defenses that could let in microbial pollutants derived from feces. The dark
pink colonies seen on the selective fecal coliforms’ detection medium VRBA agar (see Figure 5) further support
the presence of these bacteria in the tested samples.

A potential source of fecal contamination in the water supply is suggested by the discovery of
fecal coliforms in 30% of the samples. Fecal coliforms are a sign of potential fecal-borne pathogens like
Escherichia coli and Salmonella, which can infect the gastrointestinal tract when consumed. This result
emphasizes the significance of ongoing surveillance to guarantee the microbiological safety of drinking water.

Contrarily, the research discovered that 70% of the samples tested negative for coliforms,
meaning they were non-coliforms. A wide range of microorganisms known as non-coliform bacteria lack the
distinctive traits of coliforms. The lack of coliforms indicates acceptable water quality, although it does not
ensure it.

The necessity for more research into the potential sources of contamination is highlighted by
the discovery of fecal coliforms in several of the samples. Inadequate sewage treatment, defective septic
systems, agricultural runoff, or cross-contamination during distribution are a few potential sources. The safety
of the drinking water supply and the prevention of waterborne illnesses depend on locating and eliminating
these sources of pollution.

A probable fecal contamination in the drinking water supply is indicated by the presence of fecal
coliforms in 30% of the samples that were examined. This finding emphasizes the significance of thorough
monitoring methods for water quality and efficient treatment procedures. To protect public health and
maintain the drinking water's microbiological safety, it is essential to identify and eliminate probable sources
of contamination.

In order to keep ecosystems and people healthy and happy, high-water quality must be
maintained. The type of bacteria known as fecal coliforms, which is often present in the intestines of warm-
blooded animals, is frequently utilized as a sign of fecal contamination in water sources. We can learn more
about potential dangers, environmental effects, and the demand for effective mitigation solutions by looking
at these results.

Coliforms found in feces, such as E. coli, According to the USEPA (2012), are frequently used as
indicators of fecal pollution in water sources. Fecal coliforms are indicators of the probable presence of
dangerous enteric infections linked to fecal material (WHO, 2017). Although not necessarily harmful, these
bacteria operate as fecal contamination markers since their presence suggests the possibility of pathogens

that could cause disease.
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The discovery of 70% non-coliforms and 30% fecal coliforms in the water sample has important
ramifications for determining water quality. Fecal contamination from warm-blooded animals, including
humans, is possible when fecal coliform levels are over tolerable limits, raising the risk of contracting
waterborne infections (Smith and Carbone, 2019).

It is notable that there were more non-coliform bacteria in the sample since it shows how diverse
the bacterial communities were in the water source. It is important to understand that other non-coliform
bacteria may also be present in substantial numbers even though fecal coliforms are frequently utilized as
markers. While some of these non-coliform bacteria may be benign, others might be harmful or point to
sources of pollution (Olyphant and Ehrlich, 1999).

The presence of 30% fecal coliforms suggests that immediate action is required to ensure the
safety of the water supply. To decrease fecal contamination and safeguard the public's health, effective water
quality management and mitigation techniques should be put into place. This may entail locating and
removing pollution sources, enhancing hygienic procedures, and putting in place the proper water treatment
procedures to get rid of or render microorganisms inactive (Geldreich, 1990).

The prevalence of non-coliform bacteria further emphasizes the significance of thorough water
quality monitoring systems that take a larger variety of microbial indicators and factors into account. To ensure
a complete evaluation of water quality, monitoring programs should include a variety of bacterial, viral, and
protozoan markers (Bonadonna and Briancesco, 2019).

The presence of 30% fecal coliforms suggests that immediate action is required to ensure the
safety of the water supply. To decrease fecal contamination and safeguard the public's health, effective water
quality management and mitigation techniques should be put into place. This may entail locating and
removing pollution sources, enhancing hysienic procedures, and putting in place the proper water treatment
procedures to get rid of or render microorganisms inactive (Geldreich, 1990).

The prevalence of non-coliform bacteria further emphasizes the significance of thorough water
quality monitoring systems that take a larger variety of microbial indicators and factors into account. To ensure
a complete evaluation of water quality, monitoring programs should include a variety of bacterial, viral, and
protozoan markers (Bonadonna and Briancesco, 2019).

The status of drinking water in commercial establishments is important in determining the health
risk of diarrheal diseases which is caused mainly by pathogenic E. coli and other fecal coliforms. Foodborne
and waterborne transmission of diseases can lead to simple diarrhea to fatal hemolytic uremic syndrome and
even death (Olsen et al.,, 2002; Wittler, 2023; Stephen, Kennedy and Anthony, 2021; Travert et al., 2021).

This study may be as simple as determining water quality by the presence of total coliforms and

fecal coliforms but if follows the trend on how these water quality indicators can be health hazard once they
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achieve multidrug resistance in the environment. This ability of the microorganisms to acquire antibiotic
resistance from biofilm (Salcedo et al.,, 2014), from transformation (Kim et al., 2014), from wastewater
treatment (De Sotto et al.,, 2016) and from conjugation (Pak et al., 2016) were described previously and could
be of consideration in terms of developing new strains of multidrug resistant bacteria coming from waterborne

pathogens in drinking water.

7. Conclusion

Based on the findings of study, drinking water samples from selected commercial establishments
could potentially be hazardous to its consumers. The presence of Escherichia coli from water samples is
indicative of fecal contamination. The results of the study show that coliform contamination is the key
problem with drinking water safety. Hence, strict regulation and educational awareness among food handlers

and owners may be warranted.

8. Recommendations
The following are the researchers’ recommendations:

1. Itis recommended to determine the genotypic characterization of the different fecal coliforms
using molecular methods and to understand whether the microbiological examination could reveal multidrug
resistance in drinking water in commercial establishments.

2. It is recommended to study the physico-chemical properties of drinking water which can have
underlying relationships with the presence of coliforms.

3. It is recommended to study the other components of service water in commercial
establishments (i.e., disposable cups, ice, source, piping system) which could also be sources of contamination
of the drinking water.

4. It is recommended to provide and foster educational awareness about the results of this study
through various platforms in social media to reduce the high incidence of diarrheal diseases caused by unsafe

drinking water.
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AdnAgy: anunsenlunisteussulal; nadwsnianisiseussulal; Anuduiug

Abstract

This purposes of this research were to: (1) Studying the level of readiness for online learning
among students of College of Asian Scholars. (2) Study the level of online learing outcomes of students of
College of Asian Scholars. (3) Study the relationship between readiness to study online and online learning

outcomes of students College of Asian Scholars. and (4) study readiness for online learning that affects
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students' online learning outcomes of College of Asian Scholars. The sample groups used in this research
were: 318 of students College of Asian Scholars. The results of the research found that 1) the level of
readiness for online learning of students in College of Asian Scholars as a whole had a mean value of 6.28
and the average for each area was between 6.23-6.34 2) the level of online learning results of students in
College of Asian Scholars. Overall, the average was 6.39 and the average for each aspect was between 6.35-
6.44. 3) The correlation coefficient between the academic leadership of school administrators that affects
teachers' teaching efficiency. Overall, there was a positive relationship. and was at a relatively high level
Statistically significant at the .01 level. and 4) Readiness to study online that affects the online learning
outcomes of Asian Graduate School students has 2 aspects: self-direction in learning (X1) and self-control
in learning (X3). The multiple correlation coefficient was .612 (R=.612) or 61.20 percent, which was
statistically significant at the .01 level. and has a prediction coefficient or predictive power of 37.40 percent
(R 2=0.374) which can be written as an equation in the form of raw scores and standard scores as follows

Y' = 3.139+ 0.319** (X;) + 0.202** (X;) and Z = 0.429 Z, + 0.275 Z,
Keywords: readiness for online learning; Online learning outcomes, relationships
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3 s.D.
Fuau1sadansaskNlulasRulanlen e
374 6.28 0.614

AT 5 wud sivaamieslunsiGeussulavesindnuiinerdodudineids funisiul
anuaunsalunsldneuiamesuardumedidnuesau Tnosuianadomii 6.28 (X = 6.28, S.D. = 0.614) uay
defiarsandusede wuin feneds egszning 6.15-6.36 lneiFesdduanadennunlutes 3 dduusn Ae du
ansadentdlusunsufivnzauiuusiazauldiou Canva/Google slide Tunistiaue SPSS/Excel dmsulinsney
Foya (X = 6.36, S.D. = 0.677) sesawiiloifadyvuiertugunsaiuazdumesidnvasfnuunsounie Fou

paulad duannsadnnmisuazuiludeswiulivienuies (X = 6.34, S.D. = 0.674) uag. dugnunsaduAudeyaly

Sumesidln WelrlsansaunenuwanzauiunmsilUldenu (X = 6.28, S.D. = 0.657) AUdsU

A1919% 6 Aade ArudsauunnsgIu Yesrunsanlunsseuesulal venindnuinededudinede iy

nsfumnuaunsalumsdeasniseeulatvewnu lngsiuuarsede

Y s y . LAUNGANTTY
aumsuianuaunsalunisdearmisesulatvanu
% S.D.
1. dufinsiaue/uanuasuanuiiv vazeiunenguuuuesulatiuifiousiudu 6.26 0.648
2. duanunsalininisdstennulanauiasnisuszyungueeulaulunisviungy 6.28 0.741
3. AuanunsadaueNanuR UL UNAATuRaULlatkazna UTatNaNNTBL N ULAY
o o 6.22 0.782
Hanuld
4. v19A%s Juidenilavdsdonnuniuiiousnnniaeuaaaeulaensuns 1wl
o 6.38 0.737
d18n71
5. duiidiusiulun1sdeansvesdy Seulenainanereane TaN1SWaN Bila 1150
- 6.32 0.679
A138AUTY
394 6.29 0.597

MNANNT 6 wuh seduaamieslunsiGeussulavesindnuinerdetudineid funisiul
anuanansalunsieansmessulaivesnu lnesmiladowintu 6.29 (X = 6.29, SD. = 0.597) wazilefiansan
Wusede nud fidade egsewing 6.22-6.38 IneiFesddudadeanunlutes 3 duusn fe unads duidon
flagdadomnuny Weusnnniaeumugfaeulasasannzidiladienin X = 638, S.D. = 0.737) sesasnduildiy
flumsdeasostu Fouldvarnvansdesna vansum B vdomseAuste (X = 632, S.D. = 0.679) wavdu

asaldnansdstannuldneunasnsussyunauseaulatlunisvinungy (X = 6.28, S.D. = 0.741) aud1diu
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2. HANTSIAIITITTAUNAANSN19N15ISeueauladvestinfnwdnendelndineide Taesiunazsie
f1u lagn1smAady (X) Anudswuuansgiy (S.0.) LaAINAAIAITINN 7

M1999 7 Alade A1ANTERUUINATEIN YemaanETINTSSeueeulatvesinfnuinendutudiniede Tneau

WaYSIBAU
Naansn1enIsiseueaulay AN

3 S.D.

1. dunnsTuinauselevy 6.44 0.464
2. gnumssuitesegansnm 6.35 0.550
3. PUAMAIYBINITT YU 6.36 0.678
4. guussemalunisiseus 6.39 0.467
5. PUAITUTMTIANINTSEUF 6.37 0.526
6. PuLanARRoNISISsUDoUlal 6.02 0.483
394 6.39 0.428

91nA1599 7 nudn srauRadnsnienisssuseulatvesinAnuinendetudnes Tnasuil
Aadas Wity 6.39 (X = 6.39, S.D. = 0.428) Wiefiarsandusiediu wuin deads 98 321NN 6.35-6.44 1ag
Sesdduanaieanunnlutes Ao AuN1s5UiTaUsElevd (X = 6.44, S.D. = 0.464) T04RUWNUAIUIAARSBNT
Seueaulall (X = 6.42, S.D. = 0.483) fuusIeNIAUNITTeu; (X = 6.39, S.D. = 0.467) AIUN1TUIMITANT
Mlseus (X = 6.37, S.D. = 0.526) muAmAweINsisou] (X = 6.36, S.D. = 0.678) uazAunisiuiialsgdnsam

(X = 6.35, S.D. = 0.550) AUEIRU

A15197 8 Aade A1 TBLULIIAIEIY VaaRaanEenTsssueaulal vestindnwInedudndiaeide a1

nsthauedlunisiieus lnesiuazsede

. o um ) STAUNGANTTH
AunssusneUselewl
v —
X S.D.
1. duilnfiadsiiennsdanunazansanlussend/Uiulifunulassnuivhegla 6.54 0.551
2. wimsSeweeulavazyilisdnniesdn msedon1auny Anuasidienueusi
. L 6.43 0.525
Junsinviduseusidu
3. MyUszdiunadinnudaau asssziuuaylideyaiduwhluimuwnuesdd 6.01 0.569
4. nsseuseulauiisannssAliieuaraNagydeluiunsaums 6.44 0.584
5. MspPAviRle/anunsaidnaeyAanssu uwuldiveusemnaesaiiou Yaelvidudla Ia
v Al 1o & £% = a va a 634 0612
ilaelidluiendoufiRas
34 6.44 0.464

NA15199 8 WU sEAURATNENINIsSeueeulatvesinAnwine detndineils Aaun1siuine
Uselevil lnesaudanadewindu 6.44 (X = 6.44, S.D. = 0.464) uazillofinnsundusiede wuin dernedy ey

¥4 6.30-6.54 TagtsaeansuAtadganiInbutey 3 asuwsn As Julinfedeaionansdasunazaiuisainliy
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Uszand/Jsuldivaudasanuimiegld (X = 6.54, SD. = 0.551) sesaunnisseuesulautivannisealdineuas
namgadeluiunisiiiunie (X = 6.44, S.D. = 0.584) uazwiinisisueeuladailvidniilosdn insgdes

Mk Anuagvivemuewsndunsiinliduseuiilu X = 6.43, S.D. = 0.525) aud ey

A13197 9 ARy ANANTENULLINTEIY VBIRAaNENIINsEURaulal YeuinAnyinendeUudiniewls A

ns¥usiaUseansnn lngsiuuagsnede

) o oue o FTAUNGANTIH
fun1ssuitiauseansnm
3 s.D.
1. @8/ Usunsu/wesesiia/malulagnidly nmsiSeueaulayl Yelduaiunsavinaule
L 6.37 0.618
yangagansauiu
2. myasveaulatitiunisuszanduaznisinlUld inlvdulianuanansasunsen
I 6.42 0.647
AATIEAUINTY
3. fanssumaeueeulal vlvAeiiuiuanifsussuisuiuuag uagsUszaunisal
) , 6.34 0.601
nsiseuslml 9
Y
4. waUnaLAdu/luswnsuilglunisissueauladiinnududeu THnueinwarseassu
ey v - . 6.40 0.624
wnzugunsalilidindaenats/unieuldasein
5. myvhanuuuunaaresueesuladsmuiuiiowy liduiBnmsivannvansuazisous
aaa aa o [y i :ﬁ 1 632 0667
TBnheuasangadmsunisiolulgnuasssialy
394 6.35 0.550

ANAINNT 9 WU SeFumadnMInsEeussulavesindnuinerdutudineids funisudia
UszAndnm Tagsauiiaedowinfu 6.35 (X = 635, S.0. = 0.550) wazidefinnsanfusiede wui Sdnade of
5ewing 6.32-6.42 IneiSsarduaadsainuinlilios 3 drduusn Ao nisasuseuladitunisusygnduaznns
YlUld sildguiimnuanunsadiunisadnsieiinniu (X = 6.42, SD. = 0.647) sesasnweUnatadu/usunsud
lunisiseuesulauiinududeu Tdueinwassessuanzuisgunsalvibididwenars/unseuliazain
(X = 6.40, S.D. = 0.624) uarde/lUsunsu/edesilo/maluladiiltlu nsiSouseulay Paelviduanusaiauls

nanweg1ansauiu (X = 6.37, S.D. = 0.618) A1uaGU

A15197 10 Anade Arrnudssuuaesgiu anundanlunisseuesuladvesindnuiinededudinede sy

ANAYBINTSISELS lngTiuuaz1ede

. . . FTAUNOANTIY
fuAnAvaINIsTEus
9 v —_—
X S.D.

1. uniSeuiianuiaulawasianuyimelvduinanuaulanasSeusinu iy 6.36 0.837
2. fuldwiladndsimaassuegasiluldusslonilaagnsls (reverse) 6.29 0.745
3. AnwaENNSTgUMSADUENTLAATINNYeMINAANTHMUIMBYER Wagn ST uligy
oo , o 6.28 0.899
TOUANANTBINADE VG T/UUIFA
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) . Y. FTAUNGANTTY
ATUAAIYDINTITEUS
9 Y f—
X S.D.
4. Fapuin1suniaueyuued WARNYaINA1eUeNMLeINYLNDIVBINULDS 6.39 0.816
5. UL UMNBLIUNTANYIAUATIAIEAULDY el lauuAndAguas
L oy 6.44 0.822
ATTUIUNITHIN 9 LRNAINNSISBUlutuS U
374 6.36 0.678

NATA 10 WU seRuradnsmansFouseulavesindnuinedevndioieds fruaue
vaansiseud Inssamdanadewintu 6.36 (X = 6.36, SD. = 0.678) uaziilefiarsandusede nuii daade of
58194 6.28-6.44 TawiFeadduanadsannannluties 3 drduusn e cuiiueuvsneumsAnmAuaivnenuies
ieldidlaunfndfuasnszuiunisang o dudnannisseulududou (X = 6.44, 5.0. = 0.822) 509897
Faoufimsniaueyuies uiAnfivanvatsusnivieanyuuesesmules (X = 6.39, S.D. = 0.816) wagundoud]

anuhaulanaziianuyimeliduinaiuaulanazSeuiiiudu (X = 6.36, S.D. = 0.837) Audwiu

A13197 11 Anade Arrnulssuuansgiu anundanlunisseuesuladvesinfnyiinededudinede sy

ussenAlumsiteus lnesiunaysnede

. .. FTAUNHANTIY
fuussenalunisiseu;
% s.D.
1. fapuneneusnuaula a$eanu aun deawnsnanuvuduluilonli
S 6.38 0.586
unisguiinnunaule
2. faeulauszinulilimsuaninnuiiiukasefiusiesiuiu 6.42 0.546
3. Jaouin15¥IUAN YIUAIM UarMAIRBUTINAY 6.37 0.597
4. faoudenuuiues fladngu Suilsliduusiuazdiemdslaviduuasuen
L 6.39 0.563
T
5. gaouianudnle uaslviauaulalu fiSsusavausgiaindey 6.43 0.570
37U 6.39 0.467

91015197 11 nU31 sEAuRadnsn1an1sSsuseulatvesindnwinededudinelds dau
usseInAlun1sseus TnusaufiAadewingu 6.39 (X = 6.39, S.D. = 0.467) wazifiefiarsandusede wuin i
Aady BETENIN 6.37-6.43 TneiSssdsuAadsanunnlutos 3 a1suusn fe Hasuiinudila uaglvinnuaula
Tu fiSeuusiavauegiauiniien (X = 6.43, S.0. = 0.570) sesaungaeudaUssinuliiinisuansnuiiuiagaiuse
it (X = 6.42, S.D. = 0.506) uaztjapuiiruduiuies Tlavngu Suildimuuziuastiomdoliiluiaruen

Fudou (X = 6.39, S.D. = 0.563) ANUARU
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A1399 12 Anade Arudssuunnggu anunseulunisiieuesulatvenindnyinedetudiaeide Ay

NsUIMISIANIINISREL; Inesiuuarsede

. . - FTAUNOANTIH
ANUNITUINITIANITNTSEUS
3 S.D.
1. fapumisiienatsuszneumsiseuligiseuanitdivanaramiuazesungueeain
A L 6.38 0.691
agadaulutuiEey
2. MsusIeeveauaiuauuliiSeuanUsziaudAyiiuiy 6.22 0.672
3. msseuesuladiinssaunnfuliuduanisidusesenuew/usulive 6.21 0.727
4. MvegeuvseTuruiazuuy Jun1s Tausadiuludnddgyresnedviigiseu
3 o 6.57 0.627
efpsaunsniilanasyindu
5. NN IRz ULKALITN TUTHEIUUNAEANUTIEIS TINLAS Iz a 6.49 0.773
33 6.37 0.526

NN 12 WU SEAUNAaNSNINIsSeusaulatvesindnwinedududisieide Aauns

UImsdamsmsiseni lnesudianedewiiu 637 (X = 6.37, S.D. = 0.526) waziileRarsanduseds wuin &

o

ARAY agIeNIN 6.21-6.57 lneiSesdduandeanunnlutes 3 d1duusn fe Maveaeunsetunufinswuy Uy
13 Tnussifuludmdidguesseinidissuazdesaunsaviliwazyindu (X = 6.57, S.D. = 0.627) 5838311
nain1sliaiuLlar TSN sUsTluuRddianuiiessiukasmian (X = 6.49, S.0. = 0.773) uazyaounies

¥y

wnansusEnauNss sulvinissunulrana i wareSungreenteg1etauluts sy (X = 6.38, S.D. = 0.691)

U

AUFIPU

A1599 13 Aade Aenusnuunasgu anundenlunsseuesulalvestinAnvinedeiudineds d1uanad

san1siseusaulal Inesiuuazsiede

. o . , FTAUNHANTIY
dunafsanisiiausaulall
3 s.D.
1. nMsseuesulatinuazaIn amnsaseulaninnam 6.34 0.599
2. infimugaiuizseunds bidnsSeulutuSswieSsuwuuooulay dufansenda
L 6.50 0.540
Seularmilouiu
3. JuAndimnauNaunsRsuiLuvTuEsuiunsseukuueaulat Wi eliungay
3 o 6.33 0.619
fruanunisaitagdu
4. liihzSeulwiowdeFeuseulal Juivhnmsthuuuunasesuesulatuazdsny
<, faa o 1 . A A = 648 0542
Julndaivianiu Google Drive v3odlainsginiuasain
5. annumuuns e duteugaiudounas isranunsausuanudilunsiauls
v o & v v v v v a X vy 6.46 0.586
natuluduilemdesnisalduwasnagd Mlidiladula
EXLY 6.42 0.483
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NA59f 13 WU sedunadnsnanisieussulavesindnuiinerdeadineds duanafse
ns3eusaulall Tnesufidnademiniu 6.42 (X = 6.42, SD. = 0.483) waviilofarsadusiede wuin Sanede
93311114 6.33-6.50 IneiFosddurnadsanunnlutios 3 druusn fe iflarsjsiuiosFeund lideeSouly
Fusvundoisunvuosulay sufansassaSeuldmmiioutu (X = 6,50, S.D. = 0.540) sesasunlidraziSouly
WowiseSeuosulad dufvihmsthuvuwnaniesueeuladuavdsnudulnafdsianiu Google Drive #soduaLns e
fianuazen (X = 6.48, S.D. = 0.542) uazhiamMumIuuMiseu dureugadudounds szanunsauiuanusily
mawauld naduludademiidesnisgliuaznagd Mdladeduld (X = 6.43, S.D. = 0.525) pudy

3. amsAaneianuduiussEnin i dvinsvesduimsanufnuiniideisussansam
nsseuvasag defnavinguavusssasios - wa dinauaiuiinisfinudseunuvsuudy Tnenismedn
ﬂisﬁwéawﬁuﬁuﬁ‘uuuﬁﬂ%ﬁu (Pearson Product Moment Correlation Coefficient) uandlanenisig 14
aafl 14 ArdudseavdavduiusseninsamnundenlunisSoueeuladiunadnsnisnisSeueaulay vesindne

Inenaeiudinedy Ingn1smatlseansandunuswuuiasau

funsius
funs fu f1uns Y| fumsiul Y "y
o AAUEAUTA AMNUNIDU WNAAND
UINULDY LLi\i@\ﬂﬂ ﬂ’J‘Ui’]&I o ANUHUITD - -
o Tunsdieans . Tumsiey | mensisey
AUT Tuns Tuns autaslu .| TunnsFeans . .
" . o, | meesulal . | ooulay aauladl
LU Lsemg NIILIBUI %1\13814!1?114! 50 -
VDAY
(X)) (X,) (X3) YBIAU (X5)
(X,)
aunstnuediunsiseus (x,) 1.00
aunsegdlalumsBeus () 576 | 1.00
aumsmuauauedlunsFeus (X;,) | 582% | 505** | 1.00
Aunsuimuansalunsly
. 541 | 1,00
ADUNILADILALDUMNBDILUATDINU (X,) | .496%* | 54g**
Aunsupnuannsalunisioans
. 538** | .644** | 584** 707" 1.00
meesulatvosnu (Xs)
Anunseulunisiseuseulal (X) 562%* | 537** | 5g2** | 597** | 577** | 1,00
naansyansseusaulay (Y) 765%% | 802%* | [ T73** .824*% .865*% 758** 1.00

[ o

** Jsyautyd1ANINaEnanseau .01

o

' o

NN 14 WU AduUseanSanduiusseninsmnunseulunisiseussulauiunadnsnianis

v a P

Seuseulay vewindnuinedelndaeds lnemudanuduiusiuneuin uwaelianuduiusegluseduAautig
34 (r=.758) agnafltfodAgmaadanisziu 01 nalnesmarsesy Sasemudiumuduiussesaundenly
ni3susaulatfunadnsnamasuseulad 1l Ao fumssuipruannsalunisdeasmoaulatives
AU (Xs) Smnuduiusiunadwsvnanmsisoussulat (y) luseduiigean Sarwduiudiumauinuasiianuduiusey
Tusedugs (r=.865) 30 86.50 s04a9u1Ae A1un1ssuiauasatunisldneuiunesuazdumesilavesnu
ANuduRusiuradnsIenIsSeueeulall (y) danuduiusiunsuinuasiinnuduiusedlusyiugs (r=.824) vise
82.40 uarauussgdlalunisiteus (x,) SanuduiusiunadnsnianisSeuseulal (y) anuduiusiumauinuae

fanuduiuseglusezauas (r = .802) w38 80.20 dwmfusnumsihaueduniseus (X,) Tanuduiusiunadng
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nensiFeuseulatl (y) luseduiisngn darwduiusiuneainuasdenuduiuserlusdudoutnags (r=765)
30 76.50

4. nan1s3tasziaunienlunisiseuseulatiidwmanenadnsnianisiseusaulatl vasindAnen
Inendedadineds §ideldaisunaiensinsalidudsdulatheiisauiuinneduusmuign Raisan
nfAudsAunaedl anunfeulunisiseusaula (X1-X5) AududsmufsnadnsnisnisSeusaulad (Y)
Iﬂﬂ‘h’j’ﬁﬁﬁﬁﬂﬁzﬁmimaaﬂwu@‘mwuﬁ%”umau (Stepwise Multiple Regression Analysis) &4nan1331As1z4
wanslanen1se 15-16
Ml 15 nan1siianeinisanosngauuuiduneuresmiumieslunnFoussulafidmarenadnsmants

Seuaaulal vesinAnwIneaelnginee lnenadaunNNLANANURIANFUUSEENS nsannaeLlaiuaILUSH

aen
fauushu R R? Adjusted R? Std.error F P-values
X4 562° 316 311 .355 68.817** .000
X1 X3 612° 374 .366 341 44.237** .000

o aa

** JydAynsaianszau .01

[

91AA5197 15 WU andaudsauvianun 5 67 wud yasnuflanuduiusidulunisuin Sdedady

o

o

yeadAfiseiu .01 §1uau 2§ mwddy Ae sunisthauedunisiioud (x,) wazdunismunuautesluns
Seud (X,) dawiudsiudn 3 f fe duusegdlalunisiteus () sumsiuianuansalumsldneuiunesuas
Sumedidnvesnu (X, uazdunsiuianuansalunisdearsniesulatvesnu (X gnAneenainaunis
lesmnnaeuauduiusudilifienudiiudlulumadeaiu Sauandiiiui dulsiuifuesmnzauiianiias
yhlsidsuaronadnsvninisiiouseulat vesinfnwiinedetudineds Iiduasdomsznaufefudsiufio 2
iy dauardulssaninisannes (R ) Wethiudsiulddluluaunis ssfenudeululiarosasves
wensaiiasuly Tnowuideldfuusiu Ae dunstnuesunsBous (x,) Wssiudendluluaunsonnes
awvhlenduss B nensaifintudosay 56.20 (R = 562) wasdloldfuusiusgare fo funismugquauios

TunsiFous (X,) wndhluluaunisagvilifidnduuseansnensaifosay 61.20 (R’=.612)

A15199 16 Anduuszavonsannesvesimensaifiogluguesuuuiiu (B) uwasfiedlugy axuuuuinsgiu ()

o AZLUUAU ﬂmuummg'm
Auds t P-values
B Std.error ﬁ
(Constant) 3.139 349 - 8.990%* .000
X, 319 .055 429 5.786** .000
X, 202 .055 275 3.710%* .000
R=.612, R’= .374, Adjusted R’= .366, Std.error= .341 F= 44.237

MNA15199 16 WU LlptdnUsduanunseaulunisiseusaulal 119 2 U A eunISTIRULeIlY

Maseus (X,) wagsnunisaiuauauedunsiseu; (X,) Whaunisoanssudy agldmduussansanduiusnyam

aa

WU 612 (R=.612) w3038ay 61.20 ildvdAeyvisananszau .01 dadudssandnsinueniesunaneinsal

a

Sopay 37.40 (R?=0.374) Wneandulsyansnisannsevasninunsonlunisssussulauidinasenadnsnianisis ey
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saulall veuindAnwiinerdeiudineenniign Ao sunisiinuedunisiieus (X,) 58380 fie Aun1sAIvAY

auotlunsiieui (X) lnedaduuszdnsnmsanaesluguvesazuuuanasgiu (B) wiiu 429 (X), waz 275 (Xy)

Feaunsaadnaunisnensalnadulsednsnisanaesvesiineinsalneglusuaziuudu (B) wasioglusy
Azwuuinsgu ( B) 160 dielud
Y'=3.139+ 0.319%* (X;) + 0.202** (X;) wag Z = 0.429 Z, + 0.275 Z,

Jaauanuy
1. Yasauswuglunstiinan1sIdeluly

1.1 mslimnudiAny mssuitadnsnianisiseuseulal uazsanafndisenisseu seulatidulade

wanfifidnsnasernunienlunisiseueeulal ewniludiiidiSeulianudszasdninziseueeuladsely

v
2 Yy a

Tudeiguenuzlunsilildfadunmsiiaueuuimiens duasulidiSewianisiuinadnslunisiseuseulay

Y
4

wazilanainasaniseeusaula

ada a [

1.2 Msianeininenisseussulauidnsnanemnunsaulunisissusaulatitulandeniuafgy

o

= a =

NeAHAR ANusEnuarn1sUfiRvesiseu Inenduaisiansanis anudasylunisieu; mslimadenuazaiy

aa o ] aa '

gangun1ansdny iesndiseulugaddvia diulvgiiifanssumivdiunisiseu Msuinsinn1siine1atinag

v Y

wannvatewazanaaiy liwileudunisAnwiluganeungiseudiulngenaliiianseduiaafnuiiesogasien

@

13 erundedlunsiSeussuladiluiisddadvaduayuliifonad winsmsSeuseulay Aflanuddey

)

1%

InerduaslinmsaiuayuesasuilvigiFoulianundoslufusing q feanuansalunisinuedumaious
nsiusegalalunsiseus nsmvauaued Tunisiseud msinnuaansalunisldneuiinnesuazdumesiin uax
nsfieuananselu msdemsuuveeulat tieanguassalumsisous

2. dorauenurlumsifoaduioly

2.1 msAnwidTeuisuseninegiSeungung q e1aldn1siasesinguny (multiple group SEM)
ennaaunuldudsasuvedumalunisasivdeudninaveslasvdeiufivhlfianasnsdunsioussulad
vosjiseulusyivuming dy

2.2 yonandade 5 uiilddnwindluaded arsinisAnundadeduiidmasonadnilunisidou

aaulaliiudy wWislvdensuiuwnlduanudeanisiunisssueaulaufivivdulusuian

1aNa1381484

Waiin fhadns. (2564). JadeideanmniitisiaansiuslunisiseuseyladvesfiFoussuaminendeluaiy
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Abstract

Cepharanthine (CEP), an alkaloid derived from Stephania cepharantha Hayata, exhibits anti-cancer
activities in various types of cancer. Colorectal cancer ranks as the third most common cancer worldwide and
the third leading cause of cancer-related deaths among both men and women. Previous studies have reported
that autophagic cell death serves as an alternative target for overcoming tumor resistance. This study aims to
evaluate the anti-cancer effects of CEP on autophagy in colorectal cancer cells. The results showed that CEP
significantly inhibited the growth of colorectal cancer cells (with an IC50 of 43.82 uM in HCT-116 cells and 12.08
MM in HT-29 cells at 24 hours). CEP induced autophagy by enhancing autophagic flux and the expression of
autophagic-related proteins, including LC3-ll, ATG5, and beclin-1. These changes correlate with an elevated
expression of AMP-activated protein kinase (AMPK), an upstream activator of the autophagy pathway, in both
cell lines. Our findings suggest that CEP could be a potential adjuvant chemotherapy treatment for colorectal

cancer. These data support further in vivo investigations to establish the potential clinical applicability of CEP.

Keywords: Colorectal cancer; Autophagy; Cepharanthine

Introduction

Colorectal cancer (CRQ) is the most common gastrointestinal cancer (1). As of 2023, the American
Cancer Society reports that colorectal cancer ranks as the third most common cancer worldwide and is the
third leading cause of cancer-related deaths among both men and women (2). Common treatments for
colorectal cancer include surgery, radiation, chemotherapy, and targeted therapy. Although these treatments
are effective, some patients do not benefit optimally due to drug resistance, side effects, and recurrence.
Consequently, there remains a need for the development of novel anticancer agents to increase treatment
options for colorectal cancer patients.

Autophagy, a cellular self-degradation process, serves to eliminate aggregated proteins and damaged
organelles (3). This mechanism plays important roles in various physiological and pathological processes,
including cellular homeostasis, apoptosis, and cancer development (4). It has been reported that induction of

autophagy-associated cell death may be beneficial in cancer therapy (5), particularly in combating
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chemotherapeutic-resistant cancer cells (6). In addition, autophagy is closely related to apoptosis (7). Previous
studies have reported that epigallocatechin-3-gallate increases the sensitivity of colorectal cancer cells to
radiation by inhibiting cell proliferation and inducing autophagy (8).

Cepharanthine (CEP), a natural compound, extracted from the roots of the Stephania cepharantha
Hayata plant, has demonstrated anti-cancer effects in various cancers such as hepatocellular carcinoma,
myeloma, oral squamous cell carcinoma, and lung cancer. These effects are attributed to its ability to inhibit
cell proliferation and induce both apoptotic and autophagic cell death (9-13). Previous studies have reported
that CEP inhibits the growth of human colorectal cancer cells via cell cycle arrest and apoptosis by increasing
ROS generation and decreasing anti-apoptotic Bcl-2 protein expression (14). It has been reported that combined
treatment of CEP and 5-FU inhibits the growth of p-53 mutant human colorectal cancer cells by apoptosis (15).
In addition, CEP induces autophagy through the upregulation of LC3-Il protein, resulting in the inhibition of cell
proliferation and migration in lung adenocarcinoma cells (16) and breast cancer cells (17).

Although apoptosis-inducing effects of CEP have been extensively studied in various types of cancer,
the effects of CEP on autophagy have not been thoroughly studied in colorectal cancer cells. The present study
aims to elucidate the effects of CEP on autophagy in human colorectal cancer cells as well as its underlying

mechanisms of action.

Materials and Methods
Materials and Reagents
Cepharanthine (CEP) was obtained from Abcam (Cambridge, UK). Dulbecco’s Modified Eagle’s
Medium (DMEM), fetal bovine serum (FBS), Roswell Park Memorial Institute (RPMI) 1640 medium, and penicillin-
streptomycin were obtained from Gibco (New York, USA). Dimethyl sulfoxide (DMSO) and Thiazolyl blue
tetrazolium bromide (MTT) were obtained from Sigma (Missouri, USA). CYTO-ID® Autophagy detection kit was

obtained from Enzo Life Sciences (New York, USA).

Cell culture

Human colorectal cancer cell lines, HCT-116 and HT-29, were obtained from the American Type
Culture Collection (Manassas, VA, USA). HT-29 cells were cultured in DMEM medium supplemented with 10%
FBS and 1% penicillin-streptomycin. HCT-116 cells were cultured in RPMI 1640 medium supplemented with
10% FBS and 1% penicillin-streptomycin. Cultures were maintained at 37°C in a humidified chamber with 5%

CO,.
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Cell viability assay

Cell viability was determined using a 3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyl tetrazolium bromide
(MTT) assay. Initially, cells were seeded into a 96-well plate at a density of 5x10° cells/well and incubated
overnight. Subsequently, the cells were treated with various concentrations of cepharanthine (5, 10, 20, 40, and
80 UM) for 24 hours. After incubation, MTT solution was added to each well and incubated for an additional 4
hours. Then, the supernatants were carefully aspirated and 50 U of DMSO was added to dissolve the purple
formazan crystals. The absorbance was measured at wavelengths of 570 and 650 nm. using a microplate reader
(Bio Tek, USA). Half maximal inhibitory concentration (ICs,) value was calculated by GraphPad Prism (GraphPad
Software, USA; Version 9.0)

Autophagic flux detection

Autophagic flux, representing the entire process of autophagy, includes autophagosome formation,
maturation, and fusion with lysosomes. Following CEP treatment, cells were stained with CYTO-ID® Green
autophagy detection kit (Enzo Life Sciences) according to the manufacturer's protocol. Briefly, cells were washed
twice with 1x Phosphate buffer saline (PBS) and stained with CYTO-ID® Green dye, diluted in 1x assay buffer
(1:1000) at room temperature for 30 minutes in the dark. Following the incubation, cells were washed twice
with assay buffer and an additional 500 Ml of 1x assay buffer was added. A total of 10,000 events was
immediately analyzed per sample and mean fluorescence was recorded at FL1 peak emission values at

wavelength 480 nm. using a BD LSR Il flow cytometer (BD Biosciences, USA).

Western blot analysis

Following CEP treatment, cells were washed with 1x PBS and lysed with lysis buffer (150 mM NaCl,
50 mM Tris-base, 0.5% NP-40). After centrifugation, protein samples in the lysate supernatants were collected,
and measured the concentration by DC protein assay (Bio-Rad, USA). Protein samples were separated by sodium
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and transferred to nitrocellulose membranes.
After that, the membrane was blocked with 5% non-fat milk for 2 hours prior to incubation of specific primary
antibodies to LC3-I/LC3-1l, ATG5, beclin-1, and AMPK (Cell signaling, Technology, USA) overnight at 4°C, following
by incubating in an appropriate HRP-linked secondary antibody (Cell signaling, Technology, USA) for 1 hour at
room temperature. Protein bands were detected using Clarity Western ECL substrate (Bio-Rad, USA) and
analyzed using a C-Digit Blot Scanner (LI-COR, USA). GAPDH was used as the loading control for protein

normalization.
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Statistical analysis

All data are expressed as mean + standard error of mean (SEM) and are representative of three
independent experiments. Statistical analysis was performed by one-way analysis of variance (ANOVA), followed
by Turkey's post-hoc test. A p-value less than 0.05 was considered to indicate a statistically significant difference.

Data was analyzed using GraphPad Prism (GraphPad Software, USA; Version 9.0).

Results
CEP reduced the viability of colorectal cancer cells
The cytotoxic effects of CEP were examined on human colorectal cancer cell lines, HCT-116 and
HT-29 using MTT assay. Cells were treated with various concentrations of CEP (5, 10, 20, 40, and 80 MM) for 24
hours. As shown in Figure 1. CEP significantly reduced the cell viability of both cell lines in a concentration-
dependent manner. The ICs, values at 24 hours were 43.82 UM in HCT-116 and 12.08 UM in HT-29. These
results highlight that CEP inhibited the growth of CRC cells.
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Figure 1. Cytotoxicity effects of CEP on colorectal cancer cells. HCT-116 and HT-29 cells were treated with

various concentrations of CEP for 24 hours and cell viability was analyzed by MTT assay. **p < 0.01 vs. control.

CEP induced autophagy in colorectal cancer cells
Autophagy is the process of maintaining cell metabolism. Numerous studies reported that
autophagy can act to suppress tumor growth in several types of cancers including colorectal cancer (18).
Previous studies have reported that CEP induces autophagy in lung cancer cells and breast cancer cells (16,
17). The conversion of LC3-l to LC3-Il is an important process of autophagy and the increase of LC3-ll is a key
marker of autophagic activity. Beclin-1 and ATG5 are also autophagy-related proteins involved in forming the
autophagosome (19). We therefore determined the effect of CEP on autophagy in colorectal cancer cells by

measuring autophagic flux and the expression of autophagy-related proteins. The results demonstrated that

CEP, at a concentration of 40 M, significantly increased autophagic flux (Figure 2A), accompanied by an increase
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in LC3-Il and ATG5 protein expression (Figure 2B) in HCT-116 cells. Similarly, CEP at a concentration of 10 UM
significantly increased autophagic flux (Figure 3A), accompanied by an increase of LC3-Il and beclin-1 protein
expression (Figure 3B) in HT-29 cells. Together, these findings underscore that CEP induced autophagy in

colorectal cancer cells through the upresgulation of autophagic-related protein expression.
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Figure 2. CEP effectively induced autophagy in HCT-116 cells. HCT-116 cells were treated with CEP at 10, 20,
and 40 MM for 24 hours and autophagic flux was assessed by Flow cytometry (A) and the expression of LC3-Il

and ATG5 proteins were measured using Western blot analysis (B). *p< 0.05 and **p < 0.01 vs. control.
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Figure 3. CEP induced autophagy in HT-29 cells. HT-29 cells were treated with CEP at 2.5, 5, and 10 UM for 24

hours and autophagic flux was determined by Flow cytometry (A) and the expression of LC3-Il and beclin-1

proteins were measured by Western blot analysis (B) * p < 0.05 and ** p < 0.01 vs. control.
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CEP induced autophagy by activating the AMPK pathway
The adenosine monophosphate-activated protein kinase (AMPK) pathway plays a pivotal role in
maintaining the cellular homeostasis (20) and regulating autophagy (21). We therefore investigate the activation
status of the AMPK pathway in colorectal cancer cells following CEP treatment. As shown in Figure 4, the
phosphorylation of AMPK significantly increased after CEP treatment in both cell lines. These results strongly
suggest that CEP induces autophagy by activating the AMPK pathway in colorectal cancer cells.
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Figure 4. CEP induced autophagy through the AMPK activation in HCT-116 and HT-29 cells. HCT-116 cell was
treated with CEP at 10, 20, and 40 M for 24 hours. HT-29 cells were treated with CEP at 2.5, 5, and 10 UM for
24 hours. The expression of phospho-AMPK proteins in the presence of 40 UM CEP in HCT-116 cells (A) and in

the presence of 10 UM CEP in HT-29 cells (B) was measured by Western blot analysis. * p< 0.05 vs. control.

Discussions

Cepharanthine (CEP), derived from the Stephania cepharantha Hayata, is approved in Japan for
treating various diseases such as radiation leukopenia, alopecia aerates, and xerostomia. CEP has multiple
pharmacological effects including, anti-inflammatory, anti-oxidant, anti-viral, and anti-cancer properties (22). CEP
exhibits efficacy against various cancers, including lung cancer, breast cancer, ovarian cancer, and colorectal
cancer (17, 23, 24). Previous studies have reported that CEP could inhibit the growth of breast cancer cells
containing p53 mutant in MDA-MB-231 cells more than p53 wild-type in MCF-7 cells (17). We also found that
CEP showed more cytotoxicity in p53-mutant HT-29 cells than in p53 wild-type HCT-116 cells. Taken together,
these findings suggest that CEP exhibits varying degrees of cytotoxicity, depending on p53 status.
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Autophagy is known as programmed cell death Type Il (25). Autophagy plays a role in various
physiological and pathological processes including, cellular homeostasis, apoptosis, and cancer (4). However,
the role of autophagy in cancer seems to be more complex, depending on tumor type and stages (26).
Autophasgy serves as an alternative cell death mechanism and holds promise as a target for anticancer therapy
(27), particularly in overcoming chemotherapy-resistant cancer cells (28). Previous studies have reported that
CEP inhibits the growth of breast cancer and lung cancer cells via autophagy by increasing the LC3-Il expression
(16, 17). Similar to previous studies, CEP induced autophagy by increasing the expression of autophagic-related
proteins, including LC3-Il, ATG5, and beclin-1 in CRC cells.

Adenosine monophosphate-activated protein kinase (AMPK) pathway plays crucial roles in maintaining
cellular energy homeostasis and regulating autophagy (29). AMPK activates autophagy through ULK1
phosphorylation, initiating the autophagy process (30). Previous studies have reported that isoanguastone A
inhibits the growth of CRC cells via autophagy through the activation of the AMPK signaling pathway (31).
Similarly, we found that CEP increases the phosphorylation of AMPK proteins in HCT-116 and HT-29 cells,
suggesting that CEP-induced autophagy may be mediated by the AMPK pathway in colorectal cancer cells.

Conclusions

In summary, our study demonstrated that CEP significantly inhibited the growth of human colorectal
cancer cells. CEP induced autophagic cell death by increasing the expression of autophagic-related proteins,
including LC3-Il, ATG5, and beclin-1 via the activation of the AMPK pathway. Our findings collectively suggest
that CEP holds promise as an alternative adjuvant chemotherapy for the treatment of colorectal cancer.
However, it is crucial to acknowledge the limitations inherent in cell culture studies, as cellular behavior in vitro
may not precisely mimic the complexities of the in vivo environment. Consequently, further in vivo investigations

are necessary to enhance our understanding and establish the potential clinical applicability of CEP.
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Abstract

The transformation into the current digital era as a result, every organization should be adapt to
the full transformation of digital technology in every dimension. Including the private higher education
institutions. The purpose of this research were to; study the confirmatory elements of digital leadership in
creating a digital culture of private educational institution personnel and to promote the intelligent
organization of private higher education institutions. The sample group used in this research consisted of
125 administrators and personnel under private higher education institutions obtained from purposive
sampling. The research instrument is a digital leadership indicator questionnaire on creating a digital culture
of private educational institution personnel to promote their entry into intelligent organizations, covering 3
elements; In terms of creating an innovative vision (V: Vision), in terms of innovative knowledge and ability
(K: Knowledge), and in innovation participation (P: Participate), a 5-level rating scale was used to analyze
the data by analysis. Second order confirmatory analysis. The results of the research was the digital
leadership component in creating a digital culture of private educational institution personnel to promote
the intelligent organization of private higher education institutions consists of 3 components. The weight of
all 3 confirmatory components is positive. The value is between 0.947-1.007 and is statistically significant at
the .05 level for every component. When sorted by the weight of the elements from highest to lowest that
they were innovation participation (b=1.007), innovative knowledge and ability (b=0.995), and innovation
vision creation (b=0.947). The model that synthesized measures agree with the empirical data through
acceptable criteria (X2 = 18.246, df= 16, X2/ df = 1.1404, p- value = 0.3097, RMSEA = 0.034, CFl = 0.998,
TLI= 0.996, SRMR= 0.014)

Keywords: Component Analysis; Digital Leadership; Intelligent Enterprise
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Abstract

The objective of this research was to study the perspectives of multicultural communities and
the quality of life in multicultural communities in Mueang district, Naradhiwas provinces. It was qualitative
research, Naradhiwas provinces. It was qualitative research, under the concept of structured phenomenology
was used in virtual reality. The key informants were educational personnel living in Mueang district,
Naradhiwas province, with a saturation number of 13 people. The research instrument was a semi-structured

interview, use in-depth interviews and thematic data analysis. The results of the data analysis revealed that
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multicultural communities were combination of people with different beliefs and religions. Have a way of
life and follow the religious principles that are respected. As for the quality of life in a multicultural
community, it was the happiness of living together in a large family and practicing religious principles. For
developing the quality of life in a multicultural community, it is about creating participation to create
cooperation in the community and promoting career development in order to earn income and have work.
Among the findings from this research is the issue of multicultural communities, which is the coexistence of

people with different feligious beliefs who can live together in peace.
Keywords: Thematic Analysis; Education personnel; Multicultural community; Quality of life
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Abstract

The objectives of this research are to 1) study the current condition, desired condition and
necessary needs guidelines for developing educational management skills during the COVID-19 crisis of
educational institution administrators under the jurisdiction of the secondary educational service area office,
Loei, Nong Bua Lamphu, and 2) study guidelines for developing educational management skills during the
COVID-19 crisis of educational institution administrators under the jurisdiction of the secondary educational
service area office, Loei, Nong Bua Lamphu. The sample group used in this research was educational
institution administrators and civil servant teachers under the Loei secondary educational service area office,
Nong Bua Lamphu by determined from Krejcie and Morgan's tables. The sample size was 576 people. The
group of informants consisted of 5 experts who were obtained by means of purposive selection. The
instrument used as a questionnaire has an I0C of 0.67 and a confidence value of 0.877. Analyzes were
performed by finding frequencies, percentages, means, and standard deviations. The results of data analysis
found that 1) current condition, desired condition guidelines for developing educational management skills
during the COVID-19 crisis of educational institution administrators under the jurisdiction of the secondary
educational service area office, Loei, Nong Bua Lamphu, the overall level is at a high level and overall needs
have a PNI = 0.28 2) Guidelines for developing educational management skills during the COVID-19 crisis of
educational institution administrators under the jurisdiction of the Loei secondary educational service area
office, Nong Bua Lamphu, including 1) creative thinking skills by creating understanding with administrators
in organizing teaching and leaming; 2) flexibility skills by providing working power to the administrators in
area; 3) creative communication skills by giving encouragement to work, speaking positively rather than
negatively in supervising and following up on the educational management of educational institutions; 4)
skills in using digital technology by promoting learning to use technological media, there is training in the
use of many forms of media; and 5) human relations skills by creating an understanding with administrators

of the goals of the secondary educational service area office.
Keywords: educational management skills; COVID-19 crisis; educational institution administrators
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Abstract

The policemen are one of the main actors in promoting and protecting human rights in the
country. This study aimed to determine the capability-building efforts, knowledge, and practice of human
rights-based policing (HRBP), and the challenges of HRBP practice among Filipino policemen in the Province
of Cavite, Philippines. The study utilized the mixed method design and administered researcher-made
questionnaires to 48 PNP personnel assigned to selected city and municipality police stations in the
province. Findings showed that most of the respondents have not attended any human rights training, but
had read the PNP Human Rights-Based Policing Manual, and had witnessed the recognition of PNP
personnel who exemplified themselves for the cause of human rights. Generally, the respondents
understood the HRBP principles under Standard 1: Equal protection, Standard 4: Policing non-violent
assemblies, Standard 6: Arresting persons on legal grounds, Standard 7: Detainees’ Rights, Standard 8:
Humane Treatment of detainees, and Standard 9: Refusal to obey unjust orders based on their scores in
the true-false survey. Also, the respondents have shown inclinations to practice HRBP in different real-life
scenarios presented to them. The challenges that confronted the respondents revolved around issues of
equal protection, adherence to standard operating procedures, political influence, unjust treatment of
suspects, jail congestion, and training programs on human rights. Results suggest strengthening human
rights education among PNP personnel and revisiting measures to provide equal protection to both the

community and law enforcement members.

keywords: Human rights promotion; Equal protection; Arresting individuals; Police operations

1. Introduction

The United Nations recognizes human rights as the fundamental rights and liberties that every
human being has. Human rights were advanced through the 1948 Universal Declaration of Human Rights
adopted by members of the United Nations including the Philippines, International Human Rights Law, and
various international human rights treaties, conventions, and protocols. In the Philippines, the 1987
Constitution and several national laws were established to support human rights promotion and protection

in various sectors.
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Among the main actors in human rights promotion and protection are the policemen. The United
Nations Commission on Human Rights disseminated the human rights standards and practices to guide police
officers in key topics such as investigations, arrest, detention, and use of force (United Nations, 2004). Such
standards were embedded in the community and human rights-based policing principles promulgated in
the Philippine National Police (PNP Human Rights Affairs Office, 2013). Also, human rights were embodied in
the PNP ethical doctrine, PNP code of professional conduct and ethical standards, Letter of Instructions
55/07 (LOI Pamana), and the PNP core values.

Considering the efforts of the PNP in educating personnel on human rights-based policing, the
researchers sought to examine how knowledgeable are the PNP Personnel in the Province of Cavite about
human rights and how they promote and protect them. The goal of this study is to contribute to the
preparation of a module for courses related to human rights education and provide recommendations for
the improvement of existing guidelines.

Statement of the Problem

This study aims to determine capability-building efforts, knowledge, and practice of human
rights-based policing (HRBP) among Filipino policemen in the Province of Cavite, Philippines.

Specifically, this study answers the following questions:

1. What are the capability-building efforts of the PNP to strengthen human rights-based policing
among its personnel?

2. What is the knowledge of the PNP personnel on human rights-based policing?

3. How do the respondents practice human rights-based policing?

4. What are the challenges faced by the respondents in the practice of human rights-based
policing?

Theoretical Framework

This study is anchored in the Accountability Model of Human Rights Education (HRE). Tibbits
(2017) mentioned that this model infused the HRE within the training of government personnel to ensure
that they respect human rights while carrying out their duties.

According to this model, a successful HRE influences learners’ knowledge, attitude, and actions
leading to the respect and promotion of human rights standards in their professional roles. Learners who
successfully absorb the goals of the HRE program and find them relevant to their work life may change their
behaviors, resulting in fewer human rights violations. The change in behaviors is a reflection of the HRE and
improved realization of human rights. Therefore, HRE methodologies that include critical reflection on one’s
own work, as well as capacity development in terms of applying human rights norms to work responsibilities,
are critical (Tibbits, 2017).

Conceptual Framework

Figure 1 shows the interaction of the variables in this study. The first box represents the first

variable - capability-building initiatives conducted to the PNP personnel in the Province of Cavite. After
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determining the 1 variable, the researchers conducted a descriptive assessment of the 2" and 3" variables
— the respondents’ knowledge and practices of human rights - as shown by the single-headed arrows. The
arrows also denote the researchers’ intent to determine the significant differences in both variables
according to police stations in the Province of Cavite. After evaluating the respondents’ knowledge and
practice of HRBP, the researchers will prepare their output, that is, a proposed module to be used for the

courses on Human Rights Education and Professional Code of Conduct and Ethics.

/V Knowledge Module on Human Rights

Education and Professional

\ Code of Ethics
Practice

Capacity-Building

efforts

Figure 1. Paradigm of the study

Significance of the Study
This study will benefit the following:

Philippine National Police-Cavite. This study will provide the PNP Administration with an
evaluation of human rights knowledge and practice among PNP Personnel assigned to police stations in the
Province of Cavite. The information will be beneficial in proposing and implementing programs to uphold
human rights education among the police force.

Office of the Provincial Government of Cavite. This study will provide the provincial
administrators with relevant information on human rights practices observed by the PNP personnel under
its jurisdiction. As a governing body, the information will be useful in addressing concerns related to law
enforcement, governance, and policy-making.

Local Government Units in the Province of Cavite. This study will also benefit the local
government administrators through relevant information on how their constituent police force implements
human rights practices in the performance of their jobs.

Commission on Human Rights. This study will contribute to the research and
development (R&D) initiatives of the agency in its thrust to promote human rights practices among the
workforce.

EAC-Cavite Criminology Students. This study will provide the students with a better
understanding of the practice of human rights among PNP personnel, which is an important learning aspect

in pursuing their profession as future law enforcers.
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Scope and Limitation
This study focuses on four variables: capability-building efforts, knowledge, practice of human
rights-based policing among law enforcers, particularly the Philippine National Police personnel assigned to
the police stations in eight (8) cities and 16 municipalities in the Province of Cavite, Philippines. The data
gathering was done face-to-face through the use of the questionnaire.
Only those assigned to the operations, whether male or female, were considered to participate
in the survey to ensure the accuracy of data.
Definition of Terms
The following are the operational definition of the variables used in this study:
Capability-building efforts — it refers to the measures or actions taken to develop and
strengthen the skills, knowledge, and abilities of the personnel on human rights-based policing.
Human rights — it refers to the guidelines stipulated under the 10 basic international human
rights standards for law enforcement published by the PNP Human Rights Affairs Office.
Knowledge - it refers to the extent to which the principles and guidelines of human rights
policing are known by the respondents.
Practices — it refers to the guidelines on human rights policing that are observed or

implemented by the respondents.

2. Review of Related Literature/Synthesis
Human rights
Human rights refer to the “basic rights and freedoms that all human beings have.” The United
Nations General Assembly on December 10, 1948, proclaimed the Universal Declaration of Human Rights
(UDHR) stating that “all human beings are born free and equal in dignity and rights. They are endowed with
reason and conscience and should act towards one another in a spirit of brotherhood.” International human
rights law also obliged the government to act in ways or refrain from certain acts in order to promote and
protect human rights and fundamental freedoms of individuals or groups. These obligations are intended to
prevent abuse of authority by agents of the government (PNP Human Rights Affairs Office, 2013).
In the Philippines, human rights promotion and protection in all sectors of the society are
covered by the 1987 Constitution and other laws such as R.A. 7438 (Rights of Persons Arrested, Detained or
Under Custodial Investigation and Duties of the Arresting, Detaining and Investigating Officers), R.A. 9262 (Anti-
Violence Against Women and Children), and R.A. 9344 (Juvenile Justice and Welfare Act). It has also signed
in various international human rights agreements, treaties, and conventions.
Human rights-based policing
The International Human Rights Law set the basic standards for law enforcement. To promote
these standards across all governments, the Office of the United Nations High Commissioner for Human

Rights issued a training guide for the reference of police officers. The guide provided relevant international
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human rights standards and recommended practices for applying the standards to major human rights topics
of concem to the police, such as investigations, arrest, detention, and the use of force (United Nations, 2004).
The PNP adopted the basic standards and developed a handbook “to provide police personnel
with a basic reference on rights-based policing and to offer practical suggestions on how to mainstream
international standards on human rights for law enforcement in police stations” (PNP Human Rights Affairs
Office, 2013). These standards are focused on:
1. Equal protection
. Respectful treatment
. Use of force

. Policing non-violent assemblies

2
3
a
5. Use of lethal force
6. Arresting persons on legal grounds
7. Detainee’s rights
8. Humane treatment of detainees
9. Refusal to obey unjust orders
10. Reporting violations

Few researches have studied the understanding and practice of human rights in the past.
Advincula-Lopez (2012) interviewed the members of the AFP and found that individual members define and
redefine their own understanding and practice of human rights that varied not only according to rank but
also by branch of service and geographical assignment. Further, the study found that the AFP actually
provided spaces for individual soldiers to actively construct their own definition and practice of human rights.

Police violence in the Philippines has been quite low in several provinces and cities. However,
the PNP almost always shot to kill suspects (Kreuzer, 2018).

Human Rights Education

Preventing human rights violations is central to human rights education (HRE). The United
Nations passed in December 2011 a Declaration of Human Rights Education and Training, which defines HRE
as comprising “all educational, training, information, awareness-raising and learning activities” aimed at
promoting human rights and preventing human rights violations and abuses. The latter can be achieved by
providing persons, in formal, nonformal, and informal sectors, with “knowledge, skills, and understanding
and developing their attitudes and behaviors.”

Human rights training for police officers requires the commitment of the police organization.
The study of Das and Verma (2010) among police officers in North African Muslim country found that police
officers denied any violations of human rights in their country despite overwhelming evidence and public
knowledge of rights violations. The study suggested that attitudes and actions cannot be changed by forcing
police officers to undergo short-duration courses. A significant shift in organizational practice and police

culture is required.

196



M5ANTINYFYUNNALB LT

o

Uit 13 aduil 4 ganew - Funau 2566

3. Methodology
Research Design
This study utilized the mixed method design to achieve the objectives of the study. Descriptive
research is a type of research that defines and describes a phenomenon (Bachman & Schutt, 2020).
Specifically, this study utilized the survey method to understand the capability-building efforts conducted
for respondents to understand human rights-based policing (HRPB), their knowledge and practice of HRPB,
and the challenges they faced in practicing HRBP.
Research Locale
The study was conducted in the city police stations and municipality police stations belonging
to Class “A” municipality in the Province of Cavite. The cities included General Trias, Trece Martires City,
City of Dasmarinas, Tagaytay City, and the Bacoor City. Municipalities include Silang and Amadeo.
Respondents/Sources of Data
Respondents of this study are forty-eight (48) PNP personnel assigned to Drug Enforcement,
Intelligence, Investigation, and Warrant sections. Below is the profile of the respondents in terms of sex, age,

civil status, rank classification, and length of service.

Table 1 Demographic profile of the respondents

Profile Frequency Percentage
Sex
Male 30 62.50%
Female 18 37.50%
Total a8
Age
25-30 8 16.67%
31-35 6 12.50%
36-40 12 25.00%
41-45 8 16.67%
46-50 8 16.67%
Not indicated 6 12.50%
Total 48
Civil status
Single 8 16.67%
Married 40 83.33%
Total a8
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Profile Frequency Percentage
Rank Classification
Police Major 2 4.17%
Police Executive Master Sergeant 10 20.83%
Police Chief Master Sergeant 4 8.33%
Police Master Sergeant 4 8.33%
Police Staff Sergeant 14 29.17%
Police Corporal 12 25.00%
Not indicated 2 4.17%
Total 48
Length of service
5-10 years 12 25.00%
10-15 years 14 29.17%
15-20 years 6 12.50%
20 years and above 16 33.33%
Total 48

Sampling Technique

This study utilized the purposive sampling method in identifying respondents. In purposive
sampling, the researcher uses his or her judgment about whom to select for the sample. At the most,
prospective respondents should be knowledgeable about the situation or experience being studied and
represent a range of points of view (Jhangiani et al., 2019). This study selected respondents with experience
in conducting police operations. It is anticipated that they underwent training on human rights-based policing
and applied this knowledge and skills in performing police operations.

Data Gathering Procedure

The researchers submitted a letter of permission to the Provincial Director of Cavite to conduct
the study and to seek an endorsement for the participation of the police stations in the cities and
municipalities. Upon approval, the researchers forwarded a memorandum to the different stations.

The researchers set appointments with the stations and distributed the survey questionnaire
to the target respondents. They also sought the Informed Consent of the respondents to participate in the
survey. While answering the questionnaire, the researchers guided the respondents and answered their
queries. After collecting the questionnaires, the researchers asked respondents follow-up questions related
to their answers to the open-ended questions to clarify matters and to better understand the context of

their answers.
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Research Instruments
This study utilized a questionnaire developed by the researchers. Part 1 sought the
demographic profile of the respondents in terms of sex, age, civil status, rank classification, and years in
service. Part 2 identifies the capability-building efforts of the PNP (e.g. training/courses attended) to educate
the PNP personnel on human rights-based policing. Part 3 contains 20 statements that represent the 10
HRBP standards and were lifted from the PNP-HRAO HRBP Manual. The survey tests the respondents’
knowledge of human rights-based policing by asking them to assess if the statements are true or false. Part
4 consists of 15 multiple-choice situational questions used to measure the practice of human rights-based
policing. The respondents will choose which action suits best for each scenario. Lastly, Part 5 consists of
two open-ended questions that ask the respondents about the challenges they faced in promoting and
protecting human rights as well as the most important human rights issue that the PNP should address.
Prior to the data gathering, the questionnaire was reviewed by three experts and pre-tested
with ten (10) PNP personnel who were excluded from the actual data gathering. The comments and
recommendations were incorporated in the revisions of the questionnaire.
Data analysis
The researchers utilized descriptive statistics to analyze data. The study used frequency and
percentage distribution to analyze the demographic data, capability-building efforts, and knowledge and

practices of human rights-based policing. Qualitative data were analyzed using thematic analysis.

4. Results
Capability-building efforts on Human Rights-Based Policing
In the questionnaire, the respondents were asked about their attendance to any human rights
training, reading of the PNP Human Rights-Based Policing manual, and the inclination of the PNP to recognize

or award the personnel who exemplify themselves for the cause of human rights.

Table 2 Attendance to human rights training (multiple responses)

Training Frequency Percentage

1.Human Rights Refresher Training for Investigators and Custodial 4 8.51%
Officers
2.Human Rights Seminars for Public Safety Basic Recruit Course of 3 6.38%
the Special Action Force (SAF)
3.Seminar on Human Rights Desk Officer 2 4.26%
4. Workshop/training on Human Rights and International 8 17.02%
Humanitarian Law
5.1 have not attended any human rights training. 30 63.83%

Total a7 100.00%
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Table 2 presents the attendance of the respondents to any human rights training. Data shows
that 63.83% have not attended human rights training. The Workshop/training on Human Rights and
International Humanitarian Law (17.02%), Human Rights Refresher Training for Investigators and Custodial
Officers (8.51%), and Human Rights Seminars for Public Safety Basic Recruit Course of the Special Action
Force (SAF) (6.38%) were attended. The Police Majors attended the Seminar on Human Rights Desk Officer
(4.26%).

Table 3 Reading of the PNP human rights-based policing manual

Response Frequency Percentage
Yes 34 70.83%
No 14 29.17%
Total 48 100.00%

Table 3 shows the number of respondents who read or have not read the PNP Human Rights-
Based Policing manual. Data shows that most of the respondents (70.83%) have read the manual while
29.17% have not read it.
Table 4 Recognition of PNP personnel

Response Frequency Percentage
Yes 32 66.67%
No 16 33.33%
Total 48 100.00%

Table 4 shows the responses when the respondents were asked if their police station recognize
or award PNP personnel who exemplify themselves for the cause of human rights. Most of the respondents

(66.67%) answered “yes,” while 33.33% answered “no.”

Knowledge of Human Rights-Based Policing

Table 5 Respondents’” knowledge of human rights-based policing

True False Not sure
Statements
f % f % f %
Standard 1: Equal protection
1.Police officers must provide the same quality of 46 95.83 2 4a.17 0 0.00

service to all people regardless of their age, sex,

economic and political status, religion, and ethnic

background (true).

2.All police personnel must carry and use Miranda a8 100.00 0 0.00 0 0.00
Warning cards that contain English and Filipino

versions (true).
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Statements

True

% f

False

%

Not sure

f

%

Standard 2: Respectful treatment

3. Police officers can parade suspects before the
media (false).

4. Police officers should address citizens as “Sir” or
“Ma’am” during all cases of citizen contact (true).
Standard 3: Use of force

5.The Use of Force doctrine emphasized the use of
lethal force as the last resort (true).

Standard 3: Use of force

6. It is not mandatory for police personnel involved
in shootouts and the discharge of firearms to submit
an after-operations report (false).

Standard 4: Policing non-violent assemblies
6.Police personnel should promote and protect the
people’s right to freedom of peaceful assembly
(true).

7.In violent protests, crowd control personnel
should hit the protesters with a baton or truncheon
on the head, face, fingers, groins, and ankles (false).
Standard 5: Use of lethal force

8.Lethal force should at all times be used in order
to protect your life or the lives of others (false).
9.The death of a person (whether a criminal,
suspect, victim, hostage, or innocent bystander) resulting
from a police intervention is an operational failure
(true).

Standard 6: Arresting persons on legal grounds
10. Police officers should ensure the safety of the
arrested persons during transport from the crime scene
to the police station (true).

11. Miranda warning informs the persons arrested,
detained, or under investigation about their rights

under the law (true).

6

a8

36

10

a8

20

32

48

a8

12.50 36

100.00 0

75.00 10

20.83 38

100.00 0

4.17 46

41.67 22

66.67 10

100.00 0

100.00 0

75.00

0.00

20.83

79.17

0.00

95.83

45.83

20.83

0.00

0.00

12.50

0.00

4.17

0.00

0.00

0.00

12.50

12.50

0.00

0.00
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True False Not sure
Statements

f % f % f %
Standard 7: Detainees’ Rights
12. Detainees, immediately after their arrest, cannot 4 8.33 44 91.67 0 0.00
have access to their family and lawyer (false).
13. Detainees must be given immediate medical 48 100.00 0 0.00 0 0.00
assistance when necessary (true).
Standard 8: Humane treatment of detainees
14. It is not mandatory to separate male and female 2 a.17 a6 95.83 0 0.00
custodial facilities for detainees (false).
15. Police personnel should, under any 46 95.83 0 0.00 2 a.17
circumstances, not torture or tolerate the ill-
treatment of detainees (true).
Standard 9: Refusal to obey unjust orders
16. Police personnel should not carry, order, or 42 87.50 4 8.33 2 4.17
cover up extra-legal killings (true).
17. Police personnel should not seek clarification or 2 417 a4 91.67 2 a.17
guidance from the direct superior when in doubt
about a specific order (false).
Standard 10: Reporting violations
18. Police personnel should report violations of a6 95.83 2 a.17 0 0.00
human rights standards to his/her senior officer
(true).
19. Maintaining copies of documents related to 12 25.00 36 75.00 0 0.00

one’s participation in police operations is not
important in preparing a factual report of alleged

violations of human rights (false).

Table 5 shows the knowledge of human rights-based policing standards based on the

respondents’ assessment of the statements whether they are true or false. The statements were based on

the guidelines from the PNP HRBP Manual, where some statements were modified to be false.

Data shows that all respondents got the correct answer in six (6) statements. All respondents
believed that police personnel must carry and use Miranda Warning cards that contain English and Filipino
versions, should address citizens as “Sir” or “Ma’am” during all cases of citizen contact, should promote
and protect the people’s right to freedom of peaceful assembly, should ensure the safety of the arrested

persons during transport from the crime scene to the police station, that Miranda warming informs the
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persons arrested, detained, or under investigation about their rights under the law, and detainees must be
given immediate medical assistance when necessary.

Based on the number of respondents who answered correctly, findings show that generally,
the respondents understood the principles under Standard 1: Equal protection, Standard 4: Policing non-
violent assemblies, Standard 6: Arresting persons on legal grounds, Standard 7: Detainees’ Rights, Standard
8: Humane Treatment of detainees, and Standard 9: Refusal to obey unjust orders.

However, there were some statements in which respondents’ answers were spread among the
options. For instance, under Standard 2: Respectful Treatment, “Police Officers can parade suspects before
the media” is a false statement, however, 36 answered correctly while six (6) respondents answered true,
and another six (6) were unsure.

It was also observed that there was some confusion under Standard 3: Use of Force. The
statement “the use of force doctrine emphasized the use of lethal force as the last resort” is true, however,
there were 10 out of 48 respondents who answered false and two (2) who were unsure. Second, the
statement, “It is not mandatory for police personnel involved in shootouts and the discharge of firearms to
submit an after-operations report” is a false statement, however, 10 respondents knew that this is true.

Also, there was some misunderstanding under Standard 5: Use of lethal force. The use of
lethal force at all times in protecting lives is a false statement, however, 20 respondents answered true,
and six (6) respondents were unsure. Even “the death of a person resulting from a police intervention is an
operational failure” is a true statement, however, 10 respondents answered false, and six (6) respondents
were unsure.

In terms of Standard 10: Reporting violations, there was some confusion in maintaining copies
of documents related to one’s participation in police operations.

The Practice of Human Rights-Based Policing

The questionnaire provided situations that may confront the PNP personnel and the
respondents will select the proper action from multiple choices of actions.

For the first scenario, the respondents were asked “Juan was walking on the street when a
man grabbed his cellphone. Seeing this scene as police officer in the area, what will be your next move?”
Figure 2 shows that all respondents answered that they will arrest the snatcher, inform him of his violation

and state the Miranda warning.
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snatcher, inform him suspect because itis to the snatcher. take down the
of his violation and  not in my area of suspect to make the
state the Miranda responsibility. arrest easy.
warning.

N Frequency — == Percentage

Figure 2. Responses to Scenario 1

For the second scenario, the respondents were asked, “During checkpoint operations, one
motorist has no license to show to you. He refused to cooperate with you and throw curses at you.” Figure
3 shows that 87.50% were inclined to observe maximum tolerance, while 12.50% will arrest the motorist

and file a case against him.

45 42 100.00%
40 90.00%
35 80.00%
30 70.00%
25 60.00%
20 50.00%
40.00%
15 30.00%
10 20.00%
5 0 10.00%
0 0.00% 0.00% 0.00%
| will arrest the | will require the | will observe | will shout at the
motorist and filea  motorist to alight maximum tolerance motorist to show my
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Figure 3. Responses to Scenario 2

For the third scenario, the respondents were asked, “Three masked individuals tried to prank
a kidnapping scene of a person buying from the store. You were the police on duty and saw what happened,
but you have no knowledge that it was a prank.” Figure 4 shows that 95.83% will assess if the kidnappers
are unarmed and issue firm instructions, while 4.17% will point their gun to the “kidnappers” and issue firm

instructions to them.
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Figure 4. Responses to Scenario 3

For the fourth scenario, the respondents were asked, “You are in a protest. You did not expect
that the number of protesters will increase. You were outnumbered by unarmed but violent protesters who
are moving to attack you.” Figure 5 shows that 66.67% will issue firm instructions to the protesters and use

force, when necessary, while 33.33% will observe maximum tolerance.
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Figure 5. Responses to Scenario 4
For the fifth scenario, the respondents were asked, “In a drug raid, you as a male officer have
the knowledge that the supposed offenders are males. In the actual scene, most are women involved and

they should be arrested.” Figure 6 shows that 75% will cordon the area and wait for female officers to

arrive, while 25% were inclined to arrest the suspects.
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Figure 6. Responses to Scenario 5

For the sixth scenario, the respondents were asked, “You have already handcuffed the suspect.
But suddenly, the suspect got himself loose from his handcuff and punched you in the face.” Figure 7 shows
that most of the respondents or 91.67% will subdue the suspect and conduct the proper arresting

technique, while 8.33% will apply maximum tolerance and talk to the suspect not to resist.
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Figure 7. Responses to Scenario 6
For the 7™ scenario, the respondents were told, “During a hostage-taking situation, the hostage

taker points the knife at the hostage’s neck.” Figure 7 shows that 95.83% will negotiate with the suspect
and 4.17% will shoot the suspect in the arms or thighs.
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Figure 8. Responses to Scenario 7

For the 8™ scenario, the respondents were told, “Your team caught a drug suspect. The
Commander asked you to kill the suspect.” Figure 9 shows that 91.67% will refuse to obey my Commander’s

order to kill the suspect, while 8.33% will ask a team member to obey the order on their behalf.
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Figure 9. Responses to Scenario 8

For the 9" scenario, the respondents were told, “You caught a politician’s son during the drug
raid. The politician called you and asked you not to file a case against his son.” Figure 10 shows that 87.50%
will ignore the request and file charges against the son, 8.33% will tell the politician to return the call and
immediately inform the Commander about his request, and 4.17% will bargain and ask for money in

exchange.
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Figure 10. Responses to Scenario 9

For the 10" scenario, the respondents were told, “Due to the problem of the decongestion of
detention cells in the Philippines, you saw a detainee who collapsed.” Figure 11 shows that 91.67% will call
an ambulance and accompany the detainee to the nearest hospital, while 8.33% will separate the detainee

from other detainees.
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Figure 11. Responses to Scenario 10
For the 11" scenario, the respondents were told, “You caught law violators and the media

came to the station. Some reporters captured photos of the suspect during a mugshot.” Figure 12 shows

that all respondents will inform the media to delete the photo of the suspect.
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Figure 12. Responses to Scenario 11

For the 12" scenario, the respondents were asked, “You caught minors sniffing rugby. What
approach will you use? Figure 13 shows that all respondents will confiscate the rugby and bring the minor

to the police station’s women’s desk.
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Figure 13. Responses to Scenario 12

For the 13" scenario, the respondents were told, “You are arresting someone and you are
citing the Miranda warning to the suspect.” The respondents were asked to select the statement which is
not included in the Miranda warning. Figure 14 shows that 95.83% correctly answered the question item,

and only 4.17% made an error.
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Figure 14. Responses to Scenario 13

Lastly, the respondents were told, “Media personalities and unauthorized persons refuse to
leave a crime scene or critical incident area despite an earlier request or instruction.” Figure 15 shows that
66.67% will give a final warning of arrest to these persons if they will not vacate the area, while 33.33% will

establish a line to cordon off the crime scene or critical incident area.
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Figure 15. Responses to Scenario 14

In the questionnaire, the respondents were also asked if they were accused of human rights
violations in the past. Out of 48 respondents, 47 or 97.92% answered “no” and only one (1) respondent
answered “yes.” This respondent was charged with homicide and was assisted and supervised by his

immediate superior.
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Challenges in the Practice of Human Rights-Based Policing

The researchers asked the respondents through open-ended survey to share the challenges
they faced as a Police Officer in promoting and protecting human rights. Based on their responses, this study
came up with master themes: Equal protection, adherence to standard operating procedures, political
influence, inhumane treatment of suspects, improvement of jail facilities, and training programs.
Equal protection

The challenges related to equal protection are suspect-initiated violence and risks, rights of
law enforcers, wrong accusations, and legal assistance. Violence and risks were recognized as part of the
police operations. Three (3) respondents mentioned that there were offenders who tend to abuse human
rights. For instance, a respondent recalled that he had to deal with a hot-tempered individual who
disrespected the police authority.

Much as they understand respecting the rights of people, some respondents also raised their
concern for equal protection and respect for their rights as law enforcers.

“The right to equal treatment before the law and equal protection - individual must be
treated the same as others in similar conditions”

“Human rights of victim and suspect must be both observed. Equal protection should also
be given to police officer.”

A respondent shared an instance when they were indiscriminately charged with human rights
violations. They were immediately tried by the public on different social media platforms even if the media
did not know the real story. Consequently, their family suffered the most, and for them, this is a violation
of their rights and their family or children’s rights. It was painful for them when their children were bullied
and asked by their friends and classmates if it is true that the police are abusive.

There were five (5) respondents who were wrongly accused of human rights violations and
one of the biggest challenges for them is legal service. Although they are supported, there were instances
when they needed to consult and pay a private lawyer to be able to file their counter affidavit. This is
because the legal service was already overloaded and if they wait for assistance, they will not be able to
file within the required period and may result to release of decision in favor of the complainant. A
respondent recalled that he filed a loan to be able to get his lawyer aside from the legal assistance provided
by the PNP. Strengthening the legal service is necessary.

“Legal service of PNP should be strengthened to aid the police officer from malicious
complaint.”

Adherence to standard operating procedures

Following the police operational procedure is important for the respondents. According to a
respondent, “sticking on what is right... and humane must be observed anytime, anywhere and in any

circumstances.” This means that police discretion is very vital in performing their jobs.
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The challenges that they encountered when it comes to adhering to standard operating
procedures were related to concerns about anti-illegal drug operations and the use of reasonable force.
A respondent narrated that when it comes to anti-illegal drug operations, they never operate without
verifying the involvement of a suspect in any drug-using or drug-pushing activity. They conducted intelligence
operations and ensure the validation of information, which refuted the claims that arrested persons were
not involved in illegal drugs. The difficulty, however, rests on the mandate that they should have a number
of accomplishments within a week. Also, if they do not file both Section 5 and Section 11 of Republic Act
No. 9165 (Comprehensive Dangerous Drugs Act of 2002) against an individual or group, the policemen were
accused of being involved or paid for covering up, which demoralized them. Another respondent also
mentioned the lack of cooperation among barangay officials with the police in identifying drug suspects in
their community. Also, there were times when they got low morale when the case against a suspect of drug
pushing was dismissed, and they were later questioned why drugs in their area continuously proliferate.

In terms of the use of force, some respondents mentioned that they only used this when the
subject of the operation is armed since many of their colleagues were killed during operations. They
mentioned that they follow the standard operating procedure; those who committed illegal arrests and the
like were dismissed from the service.

Political influence

Political influence is another challenge that some respondents claimed to affect the
performance of their duties in promoting and protecting human rights. This theme is related to “higher

” o«

authority,” “people having power and connection,” or “politicians.”

“Malaki o malakas ang kapangyarihan ng pulitika sa pilipinas, minsan ito ang
nakakakaapekto sa trabaho ng pulis sa pagpapatupad ng batas...” (The power of politics in
the Philippines is big or strong, sometimes it affects the work of the police on law enforcement.)

“Ang pinakachallenge ng isang pulis sa pagpapatupad ng Human Rights ay kapag nag utos
ang mas mataas sa kanya di lamang sa loob ng organisasyon kundi pati na rin ang mega pulitikong
abusado.” (The biggest challenge for a police officer in the implementation of Human Rights is when
someone higher than him gives orders, not only within the organization but also from abusive politicians.)

This shows that the decision of higher authorities or powerful politicians can directly or
indirectly be carried into the operations of the police force.

Other Challenges

The other challenges in promoting and protecting human rights were related to themes such
as inhumane treatment of suspects, jail congestion, and training on human rights. Two (2) respondents
mentioned “credible reports of unlawful or arbitrary killings, including extrajudicial killings, by and on behalf

of the government and non-state actors” as well as torture. Also, another respondent mentioned congestion

inside the jails.
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“Siksikang mga kulungan sa bawat police station na dapat sana ay nasusunod ang standard na facility
para sa mga nakakulong.” (Overcrowded jails in every police station that should have followed the
standard facility for those in custodly.)

A respondent also mentioned including human rights training or seminar in the schooling and

information dissemination activities of the PNP.

5. Discussion

Human Rights is a must in the preservation of humanity, especially in the justice where law
enforcers as the main responsible in the security and safety of the community have full understanding of
the human rights, and its adherence in every action. The study focuses on situations and events that will
determine the knowledge of the law enforcers about human rights. The first part of the questionnaire
measured the respondents’ capability building efforts on human rights-based policing where it shows that
majority of the respondents (63.83%) have answered that they haven’t attended any human rights training
and most of them admitted that they also did not read the policing manual for human rights but despite
of the very minimal training, they are aware of the efforts of the organization to reward personnels that
exemplify themselves for the cause of human rights which shows promise towards improvement of the
workforce towards an awareness of human rights.

On the second part, the questions were in a form of situational scenarios, of which mostly are
previous cases encountered by our law enforcement officer. This areas focuses on topics such as respectful
treatment of people and reinforcing the detainee’s rights, although many of the respondents have answered
favorably, in accordance with the principles of human rights, there are few are still seems confused as
12.50% of the respondents have answered that police officers can parade suspects before the media which
is a clear violations of one’s rights to privacy, while other 12.50% answers indicated that they are not sure
of what to do. On the standard relating to the use of force, 20.83 percent of the respondents answered that
Use of Force doctrine will be used as the last resort only, though they will not hesitate to use this in
instances where the actor lives need to be protected.

The data shows exemplary awareness regarding law enforcers understanding of moral and ethical
standards on the handling of care towards human rights where majority of the respondents answers have
been focused on the positive aspects that should be promoted and while there are minor complicated
views from some law enforcers, it can be said that their attitudes is geared toward the protection of human
rights and are very much willing to improve to an even better extent.

The study also explored the responses of respondents on a situational judgement type of
questionnaire that was based on previously confronted encounters of the PNP. The responses showed the
discretionary ability of the personnel when they are posed with challenges in relations to the application of
the protocol relating to the police function. On some scenarios, respondents have the same view, these

includes the effect of arrest in an inflagrante delicto situation, they will arrest the suspect, informed them
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of their Miranda rights and brought before the justice, be it offense related (violation of Criminal law) or a
special penal laws like drug which showed of their awareness and an understanding of the application of
human rights of the person under custody of the law enforcer. Differences on their responses was noticed
on a situation where police officers were provoked by the suspects like on a situation where in suspects
throw curses to the arresting officer, attacking or making amok. Most of the respondents are inclined to use
force when necessary to neutralize the situation which are most of the time construed as an aggressive
decision that may infer nonobservance of awareness regarding human rights. The study also showed that
the use of their firearms as a last resort will only be used in a situation where they need to choose between
their life and the life of the innocent people. This conundrum is a high-stress situation where a police’s
evaluation of his own discretion is a case-by-case basis considering that the police officers are giving too
much consideration as there is a life of a hostage/s that’s in danger.

On cases involving obeying unlawful order from superior or influential people, most of the
respondents deal with it based on its legality ensuring that they are following the law. However, 8.33% will
ask some other team member to obey the order on their behalf and 4.44% or 1 respondent will bargain for
money. While most of the respondents have responded correctly, the small percentage who are confused
or have chosen the wrong choice will still taunt the image of the organization and will affect its integrity as
a law enforcement organization.

On matters related to the welfare of custodial facility and their status, the respondents will follow
the protocol of their office. On dealing with media personalities, the respondents won’t tolerate any breach
of confidentiality and highlight the awareness on the data privacy as aright of every individual even if they
are person deprived of liberty. The study also showed that police respondents have approach the women
and children on different manner ensuring that they will be handled by the right office or personnel who
are tasks to look after their concerns.

Verification of answers on the open-ended questions relating to challenges encountered by the
PNP respondents during the focused discussion on challenges encountered by them in ensuring human
rights-based policing such as the equal protection of individuals, standard operation procedures, unjust
treatment of suspects, political influences, improvement of establishments and training programs.

The respondents have raised the questions regarding their own equal rights and protection as
member of the law enforcement and as a community people. Among the 40 respondents, five of them
mentioned that they have experienced being wrongly accused of human rights violation to which the public
and media slandered them without first understanding the whole situation. This heavy situation affected
their family economically and socially and almost led to separation from the family. They also mentioned
that even their children’s schoolmates asked the kids of the truthfulness of what they heard from the
different social media flatforms which is too painful for a parents like them. These types of problems are

still at large because of misinformation and distrust of the public towards the police. Also raises is the
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notion that there should be protection and understanding to the police officers who are respectful and law
abiding.

The second theme that has been brought up focuses on adhering to standard operating
procedures as there are certain situations where police faced high-stress situations such life threatening anti-
illegal drug operations. In the case of anti-illegal drug operations, the police have emphasized the process
by which the operations are handled delicately, verification is conducted from different intelligence sources
to ensure that no one will be wrongly accused. Despite of the tedious process and measures adopted, most
of their operations that involved drugs cases filed to the court has been dismissed, accordingly, due to
technicality in the conduct of operation and yet order will be received stating that drug proliferation in the
area has not been address. This situation demoralizes the PNP operatives, and they are even saddened

when they are wrongfully charge with human rights violation.

6. Conclusions

The data showed that police officers are aware of Human Rights based policing and capable of
observing this in a normal situation, However, when they are posed to a provoking situation, their ability to
exercise maximum tolerance was challenged and led to responses that includes use of force, which are
most of the time construed by the public as violation of human rights. It also showed that politics, in and
out of the organization are sometimes crossing the line and leaving the law enforcement with no choice

but to look for options even if the solution forwarded is not viable.

7. Recommendations:

1. The PNP should strengthen Human Rights based policing through seminar/conferences to create
a culture.

2. The PNP organization should consider employing anger and stress management training among
its personnel as a reinforcement technique particularly to those who are assigned in the operations.

3. Exploration of other policing technology that could be added as an alternative equipment to
be used to a disruptive but unarmed suspect.

4. Politics in the organization could be minimized through employment of mechanism that will
serve as check and balance in the organization.

5. Coordination with media and work on the possible agreement in reporting cases that remain

under operation.
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Abstract

At present, organizations have exposed to complicated, fast and continuously changing
environment related to economic, social, political, and technology, including challenging from competition.
The world's population continues to increase. The global waste situation is violent and is an urgent problem
to solve global warming. That is the challenge for each country's leaders to solve the problem of the world's

overflowing garbage, which has a huge impact on the environment. But still unable to reduce the severity
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of these problems. Interesting perspective, that is. Dealing with any problem effectively involves human
action. And that person must have Transformational Leadership, which is contemporary leadership. Change
leaders see change as an opportunity. Knowing how to find the right changes and know how to create
effective change both externally and internally within the organization It also makes the organization see
that change is a new opportunity that plays an important role. This article aims to 1) introduce concepts,
theories, and research of transformational leadership of community and 2) the proposed framework of
transformational leadership of community effecting stage of municipal solid waste management in the
communities. The results of the study revealed that transformational leadership of community consisted of
five components and 16 indicators, namely (1) Initiation and spread of has 3 indicators (2) Organization of
sponsorship has 3 indicators (3) Goal setting and strategy has 3 indicators (4) Recruitment has 5 indicators

(5) Implementation of strategies and plans has 2 indicators.
Keywords: Transformational leadership; Community; Municipal solid waste management
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Abstract

Modern leaders and the organization’s management in modern world. In a situation of flux and
rapid changes, every organization has to face changes at all levels. Therefore, the educational institution is
an important part in developing people with knowledge and the ability to keep up with changes in global
society, which is crucial for driving the country forward. To manage education efficiently and effectively,
administrators must possess innovative leadership skills to lead teachers and employees in the organization.
This academic article aims to synthesize and reflect the innovative leadership elements of educational
institution administrators to promote career competencies of vocational college students. By synthesizing
20 literature documents and 5 elements and 20 indicators, as follows. 1) Having an innovative vision,
consisting of 4 sub-components: Setting, Creating, Complying and Disseminating the vision. 2) Teamwork and
innovative participation consist of 5 sub-components: setting a common goal, building trust, creative
communication, participation in team work, and clearly defining roles and assigning tasks. 3) Creative and
innovative thinking skills, consisting of 3 sub-components: having a deep imagination initiative and having
diverse and flexible thinking. 4) Showing innovative roles, consisting of 4 sub-components: thought
leadership, being an organizer, being an atmosphere improver and being a good role model, and 5) Having
an innovative personality, consisting of 4 sub-components, including the personality types of openness to

experience, compromise, and social awareness.
Keywords: Innovative Leadership; Career Competencies; Private Vocational Colleges
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Abstract

This quasi-experimental research aimed to evaluate the impact of a Basic Resuscitation
Competency Development Program (BRC) on the knowledge, attitudes, and skills in basic life support (BLS)
among secondary students in Khankaen Municipality. Utilizing a pre-post intervention assessment strategy,
176 students were equally divided into control and experimental groups. Selection was conducted via
cluster sampling, ensuring homogeneity in baseline characteristics. The BRC program, grounded in Bloom's
taxonomy, engaged students through five phases: preliminary reflection, knowledge enhancement via
multimedia resources, attitudinal shaping, skills training with peer-to-peer demonstrations, and post-

intervention reflection. Assessment tools included general questionnaires, BLS knowledge tests reliability
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.78, attitude assessment reliability .89, and a performance checklist reliability .80. The observation forms
were used to evaluation skill of BLS. Their Items-Objective Congruence (I0C) was Descriptive statistics and
Independent t-Test statistic was used to analyze the data.
The results were showed that;

1. After participating in the program, the experimental group exhibited a significant increase in
BLS knowledge (t=-3.769, p<.05) and a positive shift in attitudes towards the importance of resuscitation
training (t=-2.508, p=.013; t=-1.998, p=.047). However, no attitudinal differences were observed in
emergency reporting, willingness to perform resuscitation, or confidence in resuscitation skills. Most
participants were male (75.4%), with an average age of 14.81 years, and limited prior exposure to
emergency response scenarios. Notably, post-program, students in medium-sized schools demonstrated
substantial engagement (56.6%).

2. The study underscores the BRC program'’s effectiveness in bolstering BLS knowledge and
attitudes among secondary students, advocating its integration into school curriculums. This initiative
could forge a generation more equipped and willing to respond to medical emergencies, potentially

saving lives.
Keywords: Basic Life Support; Knowledge; Attitudes; Skills; Secondary School Students; Resuscitation Education

unidn
agilangadunsiuiuuenlsmeivia WuanuanisdeTiefiddy wazdisunissawidaly

Isanguna Wenngdinariinduardmalinisgudaidenly Gaedeieeneg vaavedn vinligUievana® laidnas

= v 1

wazdeTinmnlildsunmstemdeiigndes uanmunzanogaiuriag anvednlvg nud iaainlsand e
slaradonuuuidsundu (Acute coronary syndrome %3e Heart attack) animndu 7 wuld 1wy madumela
gniu IAndudengasy dudeniiven ielsanisssuulsvamitdmadiensmeladuime nmsldsueniidmarenis
Wuves wlavieldfuansivAuua gnlifdesvide i auth drdnatuiueuin naenaugiifiug snaq Wy
g TulsaSsunazuenlsusey 3ns1eauatiAves American Heart Association Wu31 UsewAansgewsng 31uiu
Freiinneilangawunsiuiuuenlsmeua \dsTay 420,000 578 avnninsesas 80 Annlsandnuiie
silavadonuuuidsundy fediuun WunmafafuaniuFesq anssnuvesamauiala uisanigewsn
(American heart association [AHA], 2015) Wuinlul A.A.2014-2016 dT1wrunIsinnEalangamu Aeuen
159N8IU1VBI@NIFOLUTN1 424,000 326,000 Lag 350,000 aYs pruddy A1nans mﬂm%ﬁmmn@’wmﬁu
wAn1sa (bystander) 1nndnfesay 88 veTIUIUNITAANMIERIlANEAAL UBNlTINEIUIARAAIULINNTAA
m’;zﬁ’ﬂwqmﬁuﬁmmﬁmﬁ'ﬁmﬁaﬁﬁﬂ fiWn (Benjaminet al, 2017) dmiuguinisal Usewalnetudslainy
foyaadfninfnameiila ueavungiuiuuenlsmeuaditaou wilssnunsléhiunltgtuiewninads
naduthouaznndedindelsandunierlannidendoundu Suualinfistu uay wiwuinisgnidula
senuLIuNTIT UL Ty Una. 2556, 2557 uax2558 fwuunfwesesmstiemdesnmanuiugfiiaila

MEALAL T1UIU 578, 688 LAz 839 ATINUAIAU (@a1dunswnndanidu, 2559) JsflanudAydusdrsBadeslesu

247



College of Asian Scholars Journal

Vol. 13 No. 4 October - December 2023

nstedetunugulunsaiiiinnneilaneasuluguswmeuaniiatinisainsinumeuosAsaInyUsyyns

KL Welasunstemastuiiugiunsuulsne uia

v
o

31NN1T NUNIWITIUNTIUNSluLazAsU sEmangIiunsivaug Ussvvuisesnistieiuaugngu

WugIUYAAAT

)}

amgmilangawiu wudl JULuuNsaeuivainvaty JULUU WU ausulagIneNTuTIeIBLayin

Qe

a wva

UUR a1u3s

aa v ¢

wdy Mslddedavimldmsufnwimienues swiuudasdniinwenaniien nsldaniunisal

ho)

<

IaewnUfUAkazSourwIuled (Web-based self- learning) Tnedinguidvanensounguyniiele dausseau

UsvaufAnwineuvaty udunguagiuaniufiny) nauinSeuseiu Sseufnwineudats uaznguieylng ves

o

suuuunisendeegsiuiuluaseuasivesdiny da1u wudndiguuuuniserdeegsiuiuiuuaiiseu 1ugu

Y
< =

(Skipped-generation households) fia Jule aegedeegiuiunaruisiunseedn ewinweouldiinisonemn
greduluiaundy wagarnuiunaseuadiding Jananlaivicdedsoudnudnegly ndudlnaganuszau

wansaldlaiinnizanidunneiilavegasiuvasnulugusy 1saseu Aseuaia

LYY =

FeiimnugndundrsledsendnwndudisTenanunioususranenazaddyurlunisindulaiie

Hremdetuiugulunsaliiinnngilanganu Auiuasdedianug dauai anudilalunisdaunneinis waed

X

v oy
o A

v tomdetuiiugnilunsdiifnnngilavgaduld ananudusuaganuddguesdymds ind1aun
%’N@]’u%qLTJuﬁmmENﬂﬁﬂ’wmiﬂsLLﬂimW@umammuzﬂﬁﬁhaﬁuﬁu%w%uﬁ”ugwwiammi NAUARLALINYENNT
UfTRnstetufuTnduiuguresineussduiissufnw damauialufmiaveuudy WeliiinGsuarns
Preruiuinduiuguudyaeatuldeisaenfotoutulsmenua
FeilinsouuurAnnguinsrurunisidouivasugy Bloom, 1956) find1ain msBeufifuuszuiums
LﬂﬁsuLLUaawqaﬂiSMQWﬂLﬁnﬂfdzjwqamiﬂmﬁﬁawﬁwmamamqamiﬂmjﬁlﬂumammﬂmiﬂisaumiaiﬁami
Hnsu fldunaainnisnevausinusssuvRnsedyunyuvseauTudy ‘wqﬁﬂﬁmﬁLﬂ?iaulﬂasﬁaamﬁ'wiﬂ
ageApuinsamTarMIdsULuUNTEUILNSIFeuS aunmnsieunisaeu Awandnaiy villiAauszansuad
wanesfuldlaedinisudsunas 3 drudell Dnswdsuudamisiiuanudanudile uagarwda 2) n1s
Wasuwamafiuesuainrwddniimuad drden way 3) Anadasunlamaiiuinyzanuduig delunis
Fdunreluadsdl WWldunRmguinssuiuniadouivesge sdnguuuunssuiunsdafanssumadousian

o ¢

wa1e LU N1593RVEY N1UTIENY MSRNUGUR nsvegeunis amanguiuazniauin uazn1s CPR nsiAanTsy

Funuinis wazilenaisusenaunis seusmnladnewariiaulasgranunsay Jvinlmninnisid sundas

U

UseanBranisYgHuAuInTuiugIL Auaud duinee wagauviruad Tuneifgeu daanddunini 1
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PRI TR IET T PR IR
TUsuN SN IaUENMITIBAUATNTUNUg Y TRl 1. anuslunisgguAudndu
1) nsdziaufnnautnlUswNsUAEAIINELHOUAR WUgIU
2. fimuadlun1shienuAvIndy

A 4

WUINGUEBTINIU 5 NqU aF19duRUsANAUEL S8 ULaENIS

Y

afeduiusamlunguuaziindeasy Jannuinistieiuau

o ¥ X o o o mom 3, yinwgUATAluAN Tt e AL
FnguiiugIumu CPR guideline 2020 wazTavinwsufuiRneu a

nugu

- Y - NuUgIU
Seu 19an 20 w9l “

2) nsas1enus nsnseduanuaulalagldtninisiie
auRwn nisldnnuaznislddnin nsasuauUszaunisal
TunswuwnuagnssaeiuAudn lnensaouuuuusseisuay
nsansaseviu CPR duliinGouaBndoundy donsaeu
Usznausiy power point YouTube WHUWU Lona1s
Usznaunisaounazriuinassanilowsss CPR 1dvian 40 uiv
3) nsadsviruaRlagaouLAILARLTueWRNSaITvITls
AUnNAARLAre1AdETInkAzAUARINMINSId U TIEwmEe
Fomstsiiuudn 1an 15 wid

4) msilnvinwelnerdngugasiuineinsuszannguite
nuvauAuSiasEinimsteflufuinduiiugiu CPR ynau
IensuszInguUsTEiuTinwenis CPR uazasndoundu
14ia1 60 Wil

5) nsagviouAanaudilusunsufleAuaziouAn
FnensifiFowiinesigaiivildfudiuasgaidesinuninue
N5 CPR wagvidaaeuinmnuivaadnlusunsy

T8an 45 wnd

A 1 nseulnAaNSITenavelusunsuiRuANsTauENMIYILHUALTINTUNUg IUseANS ViAUAR uazvinwe
nsUfURNMIYIeHuALTnTuiuguveinssusyaulissudny deameauialudainvouwny
IngUszaeAn1Ide MsfinwasslliiingUsvasdliie

1. iieuansdayailuveingunnassuaznguaiuny

)
[ '

2. WawWSpuisuAeis A AN ILaETALARUNITLIWNARNEY NSTIBNUALTINTUNUGIY NaY
VaeY war NauAUAL Tusyezioulasnatlasulusunsulunisudavngnidus
3. WiowSsuiuAnafsavkuuaI1Ng ALARNITTIBAUALTNTUTUFIY SENTNquNAa0Intasy

TUsunsuimunanssauen1sHIeNuAuInTuNUgINAUNguAIUANLASUNTaRUAINUNG
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4. WoUsidluyinwenseNuANTNIURUEIUYINFUNAREY

AUNRFIUNTIY

1. mendsnmavaaosnguildsulusunsuiaunanssournshsfiufuinduiuguiesuuadonng
fiaunRuazvinuznsufiRmatieiiuAuinduiugiu ganilawisuieutewdriulusunsuiauaussousns
Faeiufuinduiiugy

2. mevamvanonauildsulusunsuimuaussous msteiuAuinduiiuguiivinuensufofns

FeuAuInTuiug U U uUsEvnTRuesukaz Sosas iganIINgu i sun1saeunNUn

Wandueudde n539uRmeass (Quasi-Experimental Research)huuaaenguinfounasnainisnaass (Two-

Group Pretest-Posttest design)

UsEINIUaznguA29Eng
UszvnsidAnen AetinSeunaneuasngaimasdnwegluseaudsenfnulunmauiadminvouniu
UsgdnUn1sfnen 2565 113U 4 800 LsaFeudnuiy 12 une saudiuiuiniseu 3,868 AUNGURI9819 TNLSEUNS

o o = 1

Mewazngmdsdnumedlusedudseudnuluwnnauiadminveunny nunuein1sAnd (inclusion criteria)
A [ £ a gj L g = a a v 1 a vV =) 3 09.1/ Y @ ¥ ! a o
e 1) WudniSeudussdudseudned 2) Budldrsinfanssy gouansenjuseitusygymlianidisuide 3)
anunsadls wa nwlneuazderunngld 4) anunsadismdenwedld lduliesuuss dmsunaeinisdnesn
nMsfine fe 1) naudiegednelsudeu 2) agsenintensinnsiine 3) nqudegainsdutieiiguns

n1sMuAYUIANguAI9819a8lUTINTU G*Power Version 3.1.9.4 lagn1vunei1 Power 71 .80 14
wannaeitunsAndondIunguiiedns dall Aunalealdlusunsu G* Power Analysis (Faul, Erdfelder, Lang, &
Buchner, 2007) 14 Test family Ld @ n t-tests, Statistical test Ld @ n Means: Differences between two
independent means (two groups) AMUUAAIBNTNATUINNGAN (Effect size) = 0.5 (Cohen, 1988) A1AI1LAANN
AU (Alpha) = .05 wazn Power = 0.95 langquéiegednatios 176 Au wusdunqunaaes 88 AU uazngy
muAx 88 Ay ililasanlusunsufidmuatuiulssloviiungudietie Ussneudulsaieuldivunnisaaan
Soudaau {IdedddinGeundudnunlunguiedns lnengunnasidiuiu 122 au uazngualuay 95 au nay
AuAw vuneds dnissusedudisendnunlasunisiseuund ndunaaes vuneds dniseudsenAnwlsunsuiamn
AUTIOUENIVIHUAUTNIUNUG IUsIBANS TiruARLainyen1sUUANSYIeuAuinduiugy

o A o a o o A % |
insesilanltlun1sidsuasnisnsiasaununiniaTasiie Usenaume 2 diu

d7uf 1 w39l luauIdY e

v
A A oA =

I‘LJ3LLﬂiNﬁWU’]ﬁNiiﬂu%ﬂ?i‘d’lEJWU@‘H“UW'YJUWH%WN%Jﬂ%LLuuLﬂaﬁlﬂ’J’mi NAUARLAZINYEANT

o«

v v
A A o oA

UuRnsrenuAudnduiiugiu lngldnseunuifanguinisussqulvunevesugy (Bloom, 1956) $3uUaynIs

1
v

numwIssunssuifededumsiwaussous s iluAvnduiugudsusuuianssuduneunaa Vi 5
FURDU NITATIVABUAINATIVDAULOIT (content validity) #5219a0UAURTIANMLLBYNY (Content Validity) 994

\w3esilalaunIennAITILI 3 vinu did1 10C sty 0.87
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JuppURaInIsUBazLlanIlUswnsuT fatl

1) A1sazvauAnnauLd lUsHNSUAR8AIRNasTauAR LTuni1sadieduiusnInsEnIng

Aadeiuiniseu dnisudingugesdiuiy 5 ngudniSeuaieduiusarnlunguuagyindeasy dnausnisee
HuAudnTunugIuau CPR guideline 2020 wagininwzufufnewieu T4iian 20 w1

2) n1sa$readud Wunsnsgduauaulalagldinanisiingdfime nsldnmuasnsly
M NMsaeuauUszaunisallun1snumguazn1steufudn lnensaeuluuussens uazn1sasnsieiu CPR
dulidniSeuansndoundu densaeuysenaunie power point YouTube WHUHU Lona1sUsEnauNITaouLay

Viudnaesawmilenase CPR 16aan 40 il

' ¢

3) msadeiauad Wunsaevauiiruafivesdnieunilnomansaliviliaunueafuazens

deTinuavarudeanismsidiludismaesisnistieufuin lnedniSeungndunnngudedinsynnsfulayds

LR}

Faunusne 1aan 15 undl

4) nsenvineelagdngugas Auingnsuszdnguiienumuauiilaginyinn1sdieiupy

v
a o A

FInguiugu CPR AniSeunnawinisasiieyjiRaunitazgnaesasiiunsusaidy mensusednguazdsaidu
Vinwen1s CPR wazinisansadoundu a1 60 unil
5) nMsazvipuAanaudlusunsudleAauasiouda Ine1nsliiseudiunuinagngy

TpTzinaihlafusuaznifomiauinuems CPR vidsntiuhdedeuinnnuinaadilusunsy Tm 45 wi

q

daui 2 invesdianldlunissiusiudaya Useneude 4 du laun

o =2

1. wuvgeunmdoyadiuyana 311U 11 U0 Usenaumiy A 91g seRun1snygeaaustaunsnl

[
o A

wdunnanduenIswnnd UszaunmsalnuiumsnisainuiiumanisainisgasHuAudnduiugiu Ussaunisallu
1 4&’ A IS 5 -ﬂy 6 a a 1 -&J = a 5 lﬂy a 4
nsefuAudntuiugiy UstaunisallunisileungunstieiuAuinduiugiu (33as Wiy, 2562) 1u1a

15958 MangnsYTu sUkuUMsaey

v
o A

P v a a o - T I o o
2. LL‘UUW@a@UﬂT’I@JEﬂ@u—MaQLi’c’JULﬂEJ'JﬂUﬂ']ﬁsll'lEJWuﬂusllwslluwuﬁquL‘UuLL‘U‘U'ﬂ@ﬂigLﬂV]UiUEJ 4

o«

Fuden Fuau 18 o Azuuiu 18 avwuw Uszneumemaiuieadunisudanggnidu aaug vhlvlunistieilu
%%%Juﬁugm »13 Guidelines for Cardiopulmonary Resuscitation (CPR) and Emergency Cardiovascular Care
(ECC) U 2015 999 American Heart Association (AHA) A1A1ULAIEY VAU .78 KAaTAIAIINEINIBYDILUUIA

ANUSIANUMINE AL (BET¥1ing .20 -.80)

YR

3. wuuUsslivimupAnsiieatunstIsiuAugntunug v wuuinseauinaalunsudas 1669
nstreuAudnduiugiu Mianeutazndudrsaulusunsy Wuuuudn Rating scale s3iu 1-5 91u2u 5 9o

AZLUULAL 5 AT ANAULABS WNFU .89

)
SN o A

4. wuuUsziluvinwenistiguAudnduiug1u (Performance checklist) huuinseAuyinyen1s

wa £

Prefufuinduiiugin 1w 12 Fonzuuudy 12 azuuu Tnesedy Azuuu 2 el UfoRgndos azuuu 1
vaneds UfiRudlsigndeadelsianysal asuuu 0 vaneds liuFod Arannandies windu .80
23u553uTuN1ITeuAzNsRTiInYANSvaInguRlaEne
Fitelddeuenanstuausiiievefionsanaiosssunsideluuywd Inerdoneruiaususvui
YUY 1av7a385553 IRB-BONKK-2-2022 iilelduniseysiAainanznssunisudidasuduiunisidudoya Tu

va o .Y

JumunMaiuTIuTndeya FIdeivindadns lnetuaslimsuidnslunmsdisumSeufiasnadisiunsideniy
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Auadasla lilinansenudenanisiSeuudegndla s1unTuasingUssasduasys slevilansiu nndniSeu

1Y £

foaudne Busenidisulunsfnunidelidudedusenluaednualdnus wardoyaiildsurzgniiuduniudy

A A d"

Tngthlldlunsiwnseiuasinauedeyalunmsiuwintu Ludinsseyde ey waviilodeaniseenainnisidisu

B

nMsTyanunsavilaviui winedtefvdeuaarmtliunsdiu

Y Y

v
o o o

nafiusauradeya fitesidunsitelaeiduneumaiviunadeya il
Sugifiunmanasos
1. wisuadosdlefldlunmside fifeliususnaieddouarimunedesiiofsfinanundresiu ua
ALIUNTTYRTUNITNINTANATEFITU NAMLNTTUNTUSEEIUNLATEAIUATHFITUYBI N IFENLIUAUTU T U]
VBUAW AENEIVIAAIERT AATTUNTFUTUTIDBUN
2. wisugUnsnifidesld defiiertes wazmIenfiuynaulunisiniinugnisteiluAudn nsin
Uspiflunzuuy wazssisaeuagndesesiuuUssiiu Budunsuuuildanuuulsuidy

v

JUALUNITNAGDY

N

3

e

UL II1UIEN1TUaE1TENNEITIMAL NAUAIDENS KUEUIAI0Y FWaTTngUIEaIAnIITY
TJuAaUNIIANINNITIE MsiuTiuswdeya Wenguiedrududusenlunisiiudeyawazidnsiulusunsu
wisngudegiseandu 2 nqu Aenquuaassuaznguaiunu tnengunaassazlasulusunsu munldwmuntudiu

nauAIuANIElasUNsISEUNSARUUNR

ad < k74
IBN1NUVIIVITINVBYA

Wl swnsuTaLs IaUENSIEHUALTNTUUg U

v

ARLEDNUNEYUMLLNINITANTT 179 AU

pauneingUsTasA T9n15 Tumeu seuziian Kauslevi

lanaides n1sveAnuBugautinyuLarUnATes

\ 4 \ 4
NHUAUAY NHUNARDY
- vRERUANLILAETIAUAR (Taw) - VAdeUANINILATTIAUARNaUNTOUTH
- deun 1 ifieu nedeuAN; Viruad - U55818 @15m CPR
(viea) - AnUjUa
- NedERUANYS TiFuAR LasvinwrUuR nasnnseusy

252



M3EANTINYReUNNALD LY

Uit 13 aduil 4 ganew - Funau 2566

nsAIzvidaya

va o

Aidevhnsieszideyalaeldaifinssanlagldlusunsudnsagy SPSS for Windows laefisneaziden
il
1. foyadruyrravosdiheinits 2 ndu Jinneilagldiuun anud Sovas
2. Wiguilguanuiiagyinuaalunisuiamvaaniadu mateufuinduiugu NAUNARBY Uag NgY
Auau Tussegnounaznaalasulusunsulumsudansgnidus lagld ttest
3. wanssuIuLareraginun s siuALInduug e sndunaaes uaznguauaulae sl
myUsziiulagldnzuuu 3 sedu Ysenaume 0 vanedis WUHOR 1 vaneds Yjdhwsligndewieldauysel uas 2

a v

nngis UURgneed

Y

Nan15338

M15197 1 Teyamluveingunnassuaznguaiuny

N - NHUNARDY Ng§UAUAY
s1gazReansUsEIiiy

1wy | Seway | dwau | Fewaz
1. 558U 122 100 95 100
1) sedumautatuauvaey 53 43.4 39 41.1
2) Isassumeautatnuluuyiu 69 56.6 56 58.9
2. 1NA
1) neYs 30 24.6 29 30.5
2) 918 92 75.4 66 69.5
3. 91giade (@) 14.81 14.73
4. Uszaun1saludamnanidunianisunng 1669
1) 1Ay 24 19.7 20 21.1
2) liiwp 98 80.3 75 78.9

5. UszaunisalnuiiiumanisainsyreiuAulinauinugiu

1) vAg 30 24.6 27 28.4

2) laivme 92 75.4 68 78.6

6. Uszaunisallun1syrsuRuTnduinugiu

1) LAYy 8 6.6 10 10.5

2) lydae 114 93.4 85 89.5

7. Uszaunrsallun1siseung e s s WuAuTwaunugu

1) vAg 33 27 30 31.6

2) lsdae 98 73 65 68.4

8. WUIALITAUIYUY

1) Yu1ALan 53 43.4 39 41.1
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FeaREAn1TUTEEIY = najwmlaa = najuﬂw?u
VMUY VYT A1UIU VYA

2) YUIANAY 96 56.6 56 58.9
9. wangns

1) néngnsnn 72 59 55 51.9

2) nangnsunf 50 41 40 42.1
10. Y7944

1) w5y 73 59.8 59 62.1

2) u.Uay 49 40.2 36 379

11. 3Uuuunsaau

1) online 72 59 55 57.9

2) on site 50 41 40 42.1

Anmedt 1w 1) dndeuieassnduiidnuagialulduandsfudaulvg nqunaaesdumae
Yovar 75.4 (92 Au) engady 14.81 LilagUszaunsaiudanggnidumanisunmd 1669 Seuaz 80.3 (98 Aw)
\neszaunmsainuiusgnsainsteiuiuintuliugudosas 24.6 (30 aw) lknsuszaunsallunsdeiiufy
Fnduitugiu Seraw 93.4 (114 au) weUszaumsallumsiSsungquiimstieufudnduiugu Sevay 27.00 (33 au)

drulngmasd@nelulsuivuruinnais Sesag 56.6 (96 Aw)

v
o A '

M19°99 2 WiBUTiBuANSkALTiALARLUNTWIWMARNLEN MIPIWTUAUTNTUIUTIY NGUNARDY kAL NFUAIVAN

£l q

Tusgeznaukasnaslasulusunsulunisudamegnidus

anulunisudamngnidu msdaefufulnduiiugu
szezluntsnaassnou - naslasulusunsu « SR iy
(n=122) (n=95) t P-value

Mean (S.D.) Mean (S.D.)
1. funnud 6.94 (2.21) 8.36 (3.27) 380 | 0.001*
2. fUTIAARLAESI 3.71(0.76) 3.97 (0.80) 251 | 0.013*
2.1 WewmmgnidumsiFenldsnaniaududediiu 4.20 (1.29) 4.52 (1.03) -1.93 | 0.056
2.2 MmaGeuazfinufinstaeuduing 3.91(1.08) 4.22 (0.96) 221 | 0.028*
AN Aykarsndu
2.3 deiflimstineusunstieiuiuTnviezasas 3.65 (1.11) 3.95 (1.08) -1.99 | 0.047*
L3N OUTY
2.4 Lﬁaﬁmq}qﬂLaumuﬁmwm’mzLﬁwﬁaaﬁﬂmi 3.60 (1.18) 3.75(1.14) -0.94 0.351
NuAuTn
2.5 vhuflenushilalunsdestufuin 3.17 (1.50) 3.43(1.51) -1.264 | 0.209
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v oy

MMt 2 w1 wavesTusunsumUaNTIaUEATTsHuRLEnTuiiug e Awd Viruafuas
finuznisUfiRnisterufuinduiiugiu vesindeussduisenfinu dsdamauiadminveuniu (ndumaaos
122 A1) waznguitldsunisaoulaegiBervey (nguauau 95) wamsiUSeutiieu wuin 1. Wsuiisumuuaneiis
uauslumstiedintuiiuguieunsevddldsulusunaituganuinmshetintuiuguuandieiu taednigou
seusiseudnun dsfmmauiadminveunnu nddldfuniseusuasiissfuanuiiiginiineuniseusy (t = -3.769,
p < .05) (1914 1) 2. iSsuiisuanuunndnsiuirailunsudamggndy nistsitufudnduiugiu Tneruuas
Fuundusies 5 s wudh dnseussiulisenfine daiamauiadminveunny Janufaiuduinaflaesiy
sauanify desuunilunesu wui dumsSeuasiinujiRnsteiuiuindanudfywessndu (t =-2.508,
p<0.013) uar sudlefinsfineusunsteiuiuinvihuezadasdisineusy (t = -1.998, p<0.047) uansneiu dau
sufivdodn 3 s fe FudlefimmgnidunisBonldsoanidududsiniu suilefivngniduviuAniviuazidn

PrevhmsiuAvdnlazyinuiiausiulalunshsiuaudn dniseudviruadluusnsnsiunagey a seaulledAg 0.05

v
o A '

A5197 3 LEAAITINIY LagToeasinweMStIeNuAUTN LN U INYDINFUVAARY

NaN1sUsTiUNGUNAaRY n=122
ASed 1 (S Au/dewaz)
FeNsUITLIU
o oe | URURuelsigndRe | _
Liugjua .. .| UfURgnsas
w3aliauysal ¥

1. Ysziliuaniunisal (scene size up) Inen1sesuiy 0 4 (3.28) 118 (96.72)
@Haurueah wazanunsaliinulasnse)
2. WndszdugUelae Uan Sen asaaganusdnia 0 5 (4.10) 117 (95.90)
3, 38nveANINTIEWED 9 1669 Wieuwddliinases AED 0 5 (4.10) 117 (95.90)
11918
4. dunagn1smela 0 5 (4.10) 117 (95.90)
5. aoglusumisssninadduazen 0 6 (4.92) 116 (95.08)
6. 3’mﬁamﬁqnmqﬁméﬂaﬂiz@ﬂ sternum $E%374 nipple 0 6 (4.92) 116 (95.08)
7. AAnThendIEATILSIAEIET 30 ASe 0 17 (13.93) 105 (86.07)
(emstaemela 2 ade) ¥ 5 seu
8. Yamznsnanthenaiiauelid-dniuly 0 20 (16.39) 102 (83.61)
(100-120 p¥asiounil)
9. naut1antwan 5-6 cm. 14 chest recoil AeunAULIaN 0 13 (2.46) 109 (97.54)
v!ﬂm%q
10. levhasu 5 seufimsuszidiuna CPR Tneduinas 0 2 (1.64) 120 (98.36)
i carotid artery
11. Wamasiumelalagndes (Head tilt chin Lift) 0 7(5.74) 115 (94.26)
12. faemela (Whihn) aSsay 1 3unit 2 s 0 2 (1.64) 120 (98.36)
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P T ]

NATNN 3 WU wan1sUTEEITINYENSYIEHUANINT LU IWTEINGUNAREY YNl sulsunIuY

v
v a

wud ngudtegdulgiuinnfevay 80 Munsuseliuluasi 1 mnUssliuasausnliiiuinginsnguazasy

asauarlvingusinegvasleuuiAtiauriuasuiesas 100 ynAy

anUs1ena

HavadlUsunIuRmwIaNTTaUENsTIENUALInTUNugudenws VimuaRLasinyen1sU TR STy

v v v
= o A

AunTuNuguvelnissussRulssuAnudiiamautalufiminveuwiu wudi ngudegradnisoutuseau
Soufnun 122 au faussouzdiuanud faunfuazinuenisufoinimmelufuinduiuguganiinoudia
Tusunsy egnafiifoddaymeadi (p < 05) waznguatuay S 95 au IESUNTimUANTINUEMITETiuAuE
Fuitugrudelsunaimunaussausmsthefufulnduiuguimendnisesaiunmeans

1. pendinismeasinguntasulusunsuimwiaussougnistieiufuintuiugiuiaseuuaie

v ¥
o ‘:4 o A

A3 imuaRuaginven1sUdRn1sdreuAudnduiugugeanilagilssuiisunsudisaulusunsuimmn

3 Y
[

ausIaUENIHIHUAUTNTUNUg Y

a5ureledn WunaainnisidnsinlusunsuimuianssauznsteuRudnduiugiulaeided
nanvatekaziredenisiiluldluuuneasuneukazrduisunumunazieliiniSouaiunsaiseuslanig
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