31Ssd1sJdgUa:waul

UK1DN81a8asS18ANASd=LAY

ISBN (ONLINE) :
3088-2702

Q@ 045-643-600

0 danuuddYLazWUIUI USA.ASALAY

/.' www.research.sskru.ac.th




13FIFIUNLRILT WM INIaETIvAATAZNE UN 13 aUui 1 unsau - Aguieu 2569

21sd1sIdyuawIul
UK1DNY1AIS1BANASATLAY

Research and Development Journal
Sisaket Rajabhat University

o

~
ViV U Y-

HIUN33UTRIAMAINYRS TC Wusasnguil 2 W.A. 2568 - 2572

2136153YUATHAILN UINYIRY TN FTHZINY

Research and Development Journal Sisaket Rajabhat University



13FIFIUNLRILT WM INIaETIvAATAZNE UN 13 aUui 1 unsau - Aguieu 2569

21FENTIVYUASNAIUT UM INLIFYTNUALATEINY
U 13 aduil 1 un1Ax - AguIBU W.A. 2569
ISSN 3088-2702 (Online)

[

nnUszeaeA

IOINELNTDIAAIINIAIUNITITE AanssunanuIde Negluguunauddewasunaiig

Y

JNsVNINITININIBNNITINNLIBUAYlULaEABUen

1319949
an1UuITeuaviu InIne1dusvigAvaving
319 auulneiun sualns sunewdiewiasny SariarSaziny 33000
Insdni 045-643-600 sio 9409 — 9410 115815 045-643-607

NUsnEn
JRIANENTINTE A.UTENIAN DIUNMUAUEINT  BBNISURNMINENS A FSaviny

T8IFNANTIANTE AT.LOUDT UAUYI seselMIuANVAINeNde A ANy

VBULUANTISANUN
158157 JulguieFuaiuiunanununngs lnelingudmanefeamiansg dnfinw

(%
Y LYY

waztnITenslulazuanan Ity Tuaiueg o aall

1. MSUIMSIANTG 7. MIVIMINTNeNTUYWE
2. NNIANY 8. Uswan

3. UIMsgIia 9. Urans

4. FapaInen 10. SyUseraumans

5. ININYINTUINT 11. smﬁqawﬁmmmgm

6. \WISHFANENS
ANUANISANUNINTES
aa I3 Y 1 = %) dy
158159 RRUN 2 avusal fadl
aduil 1 unsnay - Tguiey

aduil 2 NINgIAY - SUINAY

2136153YUATHAILN UINYIRY TN FTHZINY

Research and Development Journal Sisaket Rajabhat University



13FIFIUNLRILT WM INIaETIvAATAZNE UN 13 aUui 1 unsau - Aguieu 2569

AMYNITUNITNDIUIIUIENNT

2NTENTIVYUASAIUT ANIINEIRYITIVALFTEINY

UTIUGNT
AYIEAENT19158 A3.UT8U Junnily He1ENTanTUIBUAL T
599UTIUIDMS

A emans1ansd as.eniand Aigssal soeBEN A TIIdELaL T

NBIUTIAUNGNT
A3 AUNUS LWYLesn UNINYIREVDUAY
AT.0U3UNS AANsny NINIRLVBULAY
593ANEN519138 A5.UTETIUl gaTIuEIAn UINYIFHUNIETAIY

AIEAIENS19158 A3.30RNT ASTIniLy
919138 A9.5ATOU LIGATENTUN
599AENT19158 A3.5uz Jeygrnn

el [ L4 [ 6
919158758 Tl gaunIng
HYILAIERNTIA15E AT.AAUGA YBY

Y

AIEA1En519138 A3.eTUANA Widen

UMINYNFETNVAUATAITITUTY
WA 1) To8L0n
WNINYIRYINVAUATIVEH
WNINIRYIVAYNIYIUYS
WINIREIVANYTING

UNINGNFETALATAEINY

I8USTUISNNS

e

YNEIVUIT) T IRUUAS

Q"amsmﬁm'maaumm

11981709 U19UD5

o9

A IEANENS1915EBUNT Fnmslounty
WreUszanueu

9191580 Tunrna 91371569801 3uwm
91913ENTVUN wauNIgy FAuns 919138 3UNNUA e

WNO3AINYT INTYAT WEIUTINT Lous

WNEINEYIR ATUeal
ganuuusULa

WIBAINIA LUIM09

2136153YUATHAILN UINYIRY TN FTHZINY

Research and Development Journal Sisaket Rajabhat University



13FIFIUNLRILT WM INIaETIvAATAZNE UN 13 aUui 1 unsau - Aguieu 2569

UNUTIUIDNTS

NIENTIFeuaEiRIL Winendenvdgetaviny U9 13 atduil 1 (unsau - Tguigu 2569)
(Y o dy d" < = ! a v a A (Y < ¢ 1 v
o uiiodunimeunsianuifonaznanuivnsndaunin suilulsyleviddenisasng
BIAANS NMTARUIIYINT Uagn1sUseendldnan1sidelunmswauiyuey ey wagUseine
napnINduASUNTHANUABUTEUITENININITY ANAnsE Undnwn wazdaulainvainvane
GUNReNY

M3a15aUUHUIZNaUMBUNANITETILIU 6 1389 ATOUARUUITAUATUNISHAILNTZUY
ALLIANLAEANNTINTBTEAUNTNIA NMITRUITEUUATAUWANOATUAYENITUTIITIUATY

Qv Y Y I o ! ) 56 ¥ IS IS

N15398A1uE TN TN M TIINNTEENAINaAsasiny n1sUssyndldmalulaglaniaiiou
HA1UlaNKIeAI1139 (Mixed Reality) 1iodaiaTun1siouignfeinusssy nsdnnsiseus
WegniveasuaennudilafeIfulssesulaereadiseu wagn1simunsURuUNITUTINg
Y Y =2 = A a a = v < = v v
dansnulseiugunmnsinuineluaaufnuinidussavina Fedudunanuiiasyisulviiu
faanuvanangvetesrauFkarnsieuidelUldUsgloniiensimundinuuasyieau

notussansnIsninlued 98t unanulunsarsatuiasdulsslevinanisdny

Y

AUAT NI kagMsimu1esAANFvetindvInis dnide dnfnw wasgaulanily sauns

Judqunidlunisdauasy adsassrnuideniiqauamliaunsadrluldussloidldogiaiu

JUsT

Veiigail NaIUITUIBTNTVBVDUNTEAMKTIUUNAIY ANTIAIANINTUIUNANY Uag

9

]
a1 =

Afdruieademnviny Isauduatvayunisaniunuvesnsarsbindulyauuinsgiuisinig

waznindusgredeinazlasuausuiiolunsimuinnsaisideuazimun 1nine1des1vay

Aaviny lidnun nuaziduuauneunsosfnIuimagnsedseLies

p—r"

(599F@RM519158 99.U589U JUNININ)

UIFTUITANS

2136153YUATHAILN UINYIRY TN FTHZINY

Research and Development Journal Sisaket Rajabhat University



13FIFIUNLRILT WM INIaETIvAATAZNE UN 13 aUui 1 unsau - Aguieu 2569

GUEVY

UNAUIY
ANNUAZLUIMNYBINTHANINTVUAITIesUsenalng fugiinine ey
UsTe nadus, anlsenl vedauden, 93501 wy, Ina idaan, gl 5avs,
3ty AueSyIsna,e9nsA WaRe uasinnsal uyaslang.......... 1
AuALTANIAT NEATM uagNMIMAdeuNIsEandulaveIn el ey

I L

VanaATazINY

I5Uud hdae, s dadauns, vilvg) Aunia, 3578 ¥an)

UAE BUITTOL AN .o 13
sruvasaumAaTiuayunsiiiumATeivnzauiionisindula
UM INENRYIVAY ALY

DTAIYT DDTURT e 29
nsafamalulaglanalounaulanuieniuaseanuuuduliguusamiuiuig
Fmipuassvdn ieduaiunsvesilondeiuussm

TV PRI eeeeeseresseeessene s 37
HAYDINITINNINTTUUNUIMANNRTINAUNTIANTTTEUSITIN (Active Learning)

TsiamnuntanelnuunuImvsalssesulussuaudseasulaevesins ey

ee SD

%

FuglseuAnuUN 1 lsaseuinnasy
Y
9

s 1 a Z = L4

5390) Y uay 13852l INTOUFITIAL...coovvcec e 57

sUBUUMSUIMSTANsnuUUsEiuauannsinmaeluanufnuniiusednsua
lsassusyuiaiansels diadtdnaueiuins@nuussaufnuiasasiny we 1

SV DOV U oo 69

2136153YUATHAILN UINYIRY TN FTHZINY

Research and Development Journal Sisaket Rajabhat University



IFINIIVGUBLHAIL UVIINEIFETIUANAFNE VN 13 atunt 1 unau - Tguiey 2569

ﬁﬂ']‘wLLﬁ%LL‘N’?!‘VH\‘IGUENﬂﬂiﬁwuﬂﬂﬂi‘lluﬁ'\‘m'lx‘ﬁ%‘l?lax‘iﬂizLﬂﬂlﬂﬂﬁUQﬁﬂqﬂaﬂL"?iEJ‘L!
Current Situation and Development Directions of Railway Transport

in Thailand and the ASEAN Region

P v
° 3 a o & a 5

o gl* + a 2 2 a o a 4
U599 WATUS , dlsayl vadufen , YT NIY, Tneia Lafan , afivend Saes » VIEYEYT ANLRTEYIINE

u
919mu5ed wade’ uazinnsal Ruynslans’

Banjong PhoLkhankl*, Saroj Khojuantheoz, Janya Pabuz, Kosol Lertlams, Phumiphat Thisong4,
Waranya Tangcharoenworakuls, Ajnarong Pholkho® and Kitphorn Ngernbu’cko’cru6
rwsmsinerdamsendninli uinuinendonisendninulil gernensinendensendniuesn e
‘seaidunsmsivenduinuasuasmaluladveuuny “sewduensiendvetridinumveuuiu
*aginendonisondniinulil
1Director, Ban Phai Vocational College, ZAdvisor, Ban Phai Vocational College,
3Director, Nong Kung Si Vocational College, 4Deputy Director, Khon Kaen Agricultural and Technological College,
5Deputy Director, Khon Kaen Vocational College and 6Teacher, Ban Phai Vocational College

*Corresponding Author: mo.bunjong@gmail.com

Received: August 18, 2025 Revised: May 7, 2026 Accepted: May 15, 2026

unAnge

mMTATeEesEnMLAT MM TTALIMSTLd NI wessmalnefuginre ey
Tngusvasdifednuanmiagiuvedassaiiniiugiu Snneiuumemsiaussuuladading
Feulos uazdmvindeiausuuziBagnsmanignisidugudnarsondou Tagldszdouiside
wuURaLs nsnsgideyanigiideifuamdunivaldainandiBermg eUsadu
UpAnuanunsatunsudatuvesseinaluiifang o

nanseunuszesi 1 :nmsdsean ity wui Ussmalnedinsvenedives
lasevngsalunisgasauaaudunIeenseansndt 3,150 Alawns dwalianuglunisiiiuse
(Line Capacity) \fisduann 54 avausieu {u 150-200 wurusetu uazanszesiaInIssonan

i3 1

Y q' s & I3 Y | a v Y] 1Al
%Ujﬂﬁﬂﬁ\ﬂ:@ 1288 30 — 50 LUDSLYUR @‘EJ'N‘lﬁﬂfﬂ']llaﬂaQUﬂqiﬂuaanV’ﬂmqﬂiqﬁﬂﬂﬂﬂaqmﬂﬁgmqm

T Y
aa o

7 - 9 Wesudveansvudssn dsnnindmunsgnsaansyAnaalin 15 wWesidud Wesain

[

ainsunsReusekuulIsesneluanvudsdunvan seeen 2 Tums@nwinisiveulesd

e

QiAdyu wulwwiszileuasugiamie - 10 (NSEO)  laglamzidunising-a1n-3u
fUTuumsruddud s uesmeifintuede 25 Wedldudded dukudd 2565 Tasnis
Ansgisryimniinisuiuasunesgussuuoalidyyalidussuuifentu (ETCS Level
1) sganunsafiunaniiedevessalivudsduddamsuuauain 40 nu/a. 18y 70-80 /v,

Feagheanauruladaindtruwaulalitesndt 15-20% Weieuiunisvudmiaou Tussey

213E15UTVBUATHAIUT WMINYNTETIVAYATETINY

SSKRU Research and Development Journal 1



IFINIIVGUBLHAIL UVIINEIFETIUANAFNE VN 13 atunt 1 unau - Tguiey 2569

71 3 nuiTBEweLuIMINMsEnsEavUsendlne lugudnanigiataniunisiauvingeun (Ory

(% (% s

Port) lu 4 Saningmsmans liun aziBans (5es3u EEQ), vouudu (Wouan-3u), uassvdun
(Usengdany) uarunsanssh (qudnansaamile) Fsmamsalinazivanduyuladaindse GDP
asnegfisedu 10-11 Woedidud anelud 2570 wieuaualiiinisdndsantuidouasiamn
wallaBszuunaiiendaynainsiamznsday 2,500 AU LieT8TUAINFBINITYBIAAIALTINL

Tusguusendeu nan15AnwiiinInsysaInIsingeuniia 4 wiadiiulasewienieg

a

audunalndrrglunistuindeulnednisdugadngnseansinuauuauiidfyigareqiinim

281981981

AdAeY: SrUUYUEImNeTY, Tadafndenden, vindoun, salnnisg, Audnanansvudiinie

Abstract

This research, titled “Current Status and Development Guidelines for Rail
Transport in Thailand and the ASEAN Region,” aims to examine the current state of rail
infrastructure, analyze logistics connectivity, and formulate strategic recommendations
for Thailand’s transition into an ASEAN rail hub. The study employs a mixed-methods
approach, utilizing statistical secondary data analysis and in-depth interviews with
industry experts to assess the nation’s competitiveness across multiple dimensions.

In the first phase, the assessment of the current status reveals that Thailand’s
double-track rail network has expanded to cover over 3,150 kilometers of strategic
routes. This expansion has increased line capacity from 54 trains per day to 150-200
trains per day and reduced waiting times for train crossings by an average of 30-50%.
However, the modal share of rail freight remains at approximately 7-9%, which is below
the National Strategic Goal of 15%, primarily due to constraints in seamless connectivity
at major freight terminals. The second phase, focusing on ASEAN connectivity, finds that
the North-South Economic Corridor (NSEC)—particularly the Thailand-Laos-China route—
has seen an average annual increase of 25% in freight volume through the Nong Khai
border since 2022. The analysis indicates that standardizing signaling systems to ETCS
Level 1 could increase the average speed of cross-border freight trains from 40 km/h to
70-80 km/h, potentially reducing cross-border logistics costs by 15-20% compared to
road transport. In the third phase, the research proposes a roadmap to elevate Thailand

as a regional hub through the development of Dry Ports in four strategic provinces:
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Chachoengsao (supporting the EEC), Khon Kaen (linking Laos-China), Nakhon Ratchasima
(the Gateway to the Northeast), and Nakhon Sawan (the Northern Hub). These
developments are projected to reduce logistics costs relative to GDP to 10-11% by 2027.
Additionally, the study recommends establishing a Railway Technology Research and
Development Institute to produce 2,500 specialized personnel annually to meet the
labor demands of the ASEAN rail market. The findings suggest that integrating these four
dry ports with the double-track network will be a critical mechanism in driving Thailand
toward becoming the region's most vital and sustainable strategic transportation

intersection.

Keywords: Rail Transportation, ASEAN Losgistics, Dry Port, Double-track Railway, Regional

Transportation Hub
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U 2 V1Y FIUNUALIANNITAY/EN1QAAIMNTTY 1Y 2 VU TEERLIREUNUINGY TIUIU
3 Falussends dofanu (Discussion  Themes) nanndymiinuasdadiduaiudfey
(Priority) vadlasan1sszuusvegulsliianansenugauIngsanseandeu lumaniusiuile
sewineSuazienyu (PPP) suuuulafivanzauiigadmiumsiamngudnansnisvudamnens

welulagviseuinnssuladlnemsamuissiuiesnseaulsyansnmdana

A3UNaN1339Y

HaaINNsANEIan nTagiuLaslnnNaInTavessruUITeing laen1sniusiudeya
NALNTAIN NTUNTVUAININTI (2567) UaznssabiuvisUsenalng (2569) nuilasaiesalu
Inefisgeemaniuuszana 4,945 Alawns lnedinsiaundadiuvessaluviag (Double Track)
Wintuegrefivedranyiluiosay 65 veslassinendn n1sWAILIAINAIIEAINAlABATIAE
Usg@nSnmnsiiuse 1nenuinmuiinadeuesuuiusoduainduain 39 Alawnsnedilus
I3 a o = a X % & v i
Wu 62 Alawnssiedilus viaiudulsruiuiesar 59 uanani Yayaann1saunuings

(Focus Group) suAudlBeIvauladainduaziunuainuiisauiiineides nuuseiiu

Y

ANAYAIUTAAIINAINITATLYTT BULATIATNNUFIUNINIEAINILLATUNITHAILIDE1 IR S

]

v A o CY Y Ya ¥ Aa 1

urtg1nevin (Bottleneck) NdIAgYAD I1UIUITaINTULAZAAUAT (Rolling  Stock) 7iflag
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Tussuudadisiunulidisse Jsliaenndasiuanudeinisvesnaensuiiisnsnsiviaeiy
Yovaw 15 sel Tuduaruilfiuieudeiud ifomaieruiuaonedostuin andussquas
uenduAINass (ICD) aranTeUy Iu{]ﬁmﬁ’u%’m’hdamwﬁmﬁ'gLLamﬁ@mmuaé’m (Congestion)
pg9guuse Tedaudndussindunisveislaginis ICD wisdi 2 Tufiuiidorinasdans
iorinTannuanunsolunissesiuuagnizansdudainssfouasusivniang fusen (EEQ)

dnilnAegeu (NTUNNTUUAINITY, 2567)
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nannay (@ulng
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A159ANISADLABU
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gandnlneg
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a s
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[

ANAINEIUT ICD

ATLTINTN
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HafnwIN1siRILsEUUladainddgininendeu adifann suimislan (World  Bank,
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ANUNITAIAEAUAITENINIUTENA (International 29U ENAMETNITNAUN
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1 [ [ ‘g P <@ (% CY (%
ag197nau lagvduliuanegi 3.65 Axuuu ANAzLUWLAL 5.00 Yadeaiuayundnuiainns
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(ASEAN Secretariat, 2025c) ANU3MN15UUAINITNIUEUNTaUNT0aAAUN UNTVUEEUAN
ndunviiuingludssimannal@ulafefovas 22 eSeuiguiunisvudanisauy

Tusgegmaieaiu egralsiniu doyasnnisaunuingy (Focus FUAUAIUNY
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ANEINTOTUAITYINIUTAUNImALA (Technical Interoperability) lAgLANIZAIULANATS

YosszuUnalRdygIassninsUssnalneldszuy ETCS Level 1 AuUszimaiioutnu dwali

o a

YUIUTARBINY AN DL UAEURITAINTUT IR ULAY FavinbiFsanlunisanduauiaie

4 - 6 Flus Tudiuveafguludensmans fi3eivINNTUAININTIZYTT AMUNUBIATY
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Jugeiitianuddnyasan
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TedUSUIUNISTUEIAUAIIULAULAUIAKUUN1INSELAnDeS oAy 200
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A15199 2 Maanszuuladafnduudameasinegginineondeu

[

NaNITNULaZUYEAALY

Usziiuntswmn | Aa3dn / doyeatandndsy .
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tlUsEANS AW AYLUUANY International ALVOUANULY DN UIUTZUUNSVUAITY

ladamnd (LPI)

Shipments agjﬁ 3.65/ 5.00
(World Bank, 2569)

o

wuuauveslneTWmuIuE1ltud Aty

Usgdnanm andunuld 22% Weilsudy | n13iAuTn ASEAN Express (Ffumywn-lne-
QREGTIANLY nsuUEINIeaUY (ASEAN Wnady) Yagasranuliuseuiiusem
Secretariat, 2568¢) Wifugsenaunis
guassamamadn | doseadgurinsadngd syuvenaiRdayaaiisnaiu (neld ETCS
(Interoperability) o denaade Level 1) Wuremndfyfianusyavsam

4 - 6 4l A Flunsvudsiuway
oLUAUEY drunuesnefiUiinuAud | saanmadensielasiing solvan-3u
gNSANENS diule 200% (Roustl 2567) | vilsivuesmefuusegudn (Main Gate)

(Strategic Gateway)

Tunnsvudsdualuiu

MWGﬁﬂ’]UVH\‘]LV}ﬁaﬂ

Anusnduluises Technical

Interoperability

AAeNTUsIN TN Ugyrinu
laifaullnawaassuu Winanssasian

NMSNYARNIUTINEUAY

2138159U3BUATHAILT WnInedeTvigaTasing

SSKRU Research and Development Journal




IFINIIVGUBLHAIL UVIINEIFETIUANAFNE VN 13 atunt 1 unau - Tguiey 2569

Kan1sANYILINIeaLIgn1slugudnats (Hub) Tuendeulueuian ann1siases

NagnsHIuLATeela TOWS  Matrix  saududeasuainnisuszyunguees (Focus  Group

Consensus) &@1U130FAATIRLUINIINTHRUILTIENSAERSITDanIzAuUssnalnegnisdu

& 1 a a 1 [ 1% . dy
AUENANNNTVUAIMNTvRIInAR B Ineudseanidu 3 wawidn (Pillars) fsil

[

A13197 3 WM VsAansdnsilugudnalinisuudmneT ey

AANTITWRIUN

Lmeqmnmsawmnéu

(Focus Group Consensus)

unaed19B T NsAEns

1. Soft Infrastructure

NENAUIZUU Single Window Service
e uTeu eysuN1siuney
LNANSHIULALLAEN1THEN1SAANINS LA

\OnLa39 au 9aLAea (One Stop Service)

ﬁ@ﬂﬂﬁ@\‘lﬁUﬂi@Uﬂ?WN
$7uil9 ASEAN Single
Window (ASEAN
Secretariat, 2568b)

2. Dry Port Network

nsasnaAsetnevinieaun (Dry Port) Tu
Wilewgnsmans 1y veuuiu uaz
uATIEAN WdugasIUTI LAy

NLANYAUAT BAAINNLEDAYBINITITIVT

AU LI UN AN TWRIU
750UN (NSUANSVUAING

7, 2567)

N9aUY

3. Digital Rail n1sumalulad Internet of Things (IoT) | @8AAABIAULLININIG
Tracking 1nlglunsinnugaunitn Lﬂﬁaumuajﬁ%ﬁa%q
WTUMAUKUU Realtime  Liioad1aniny World Bank (2024)
Tusdlauazanudosiulyiungdsennsesu
ana

2AUTIINANITIVY

1. wan1s@nwianmdagdunasinanuaiunsavesssuusislng wan1sfnwinuidn

= 1 ! ! 4 < = a ¥ a £ [
nsiUdgusugsruusalinieg dwaliannuiiieisvesvuiusaduaniiadudu 62 nu./vu.
waganIzEvIaINIsIeNaNvUINSalAtSeay 50 Wawlesuiul 2562 egslsiniy Jayaainnis
aunuinqunulssiiuniaulafie dnsinisldusslouniesalal (Track  Utilization  Rate)
ludunsanengTusenideunilogefieTosay 78 Fefioinlnagnings (Capacity Saturation)
donAR I UNWITEVRY I35 WAL (2563) Tinmsldnaunewihlivuiusadessevaniuvangys

danaliANuSRdeLies 50-60 N/, Turudelagans uag 30-40 nu/vu. Tuvudadunn
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2. nansAnwINIsHauszuuladainddnin1nedey nan15338 WuIN AuNLBIATY
fimaiulavesUsinagauan (TEUs) getieioeay 190 310 98,000 TEUs Tl 2565 g 285,000 TEUs
Tl 2568) Fadudufisanuz nadulsegaTugha (Gateway) NdIRYANINBNUVDITUIAT
WU LeLTe (Asian Development Bank [ADB], 2025b) @aaadesfiud1uiduuss unaa Wil
(2565) FImsamululassaisiuguastisandunulaiaindasiosas 15-20 anelud 2030
uazifiudnenmnsrudsdudeiuuausntundy 25 dusused

3. nansAnwIniaugnsilugudnaendeuluswiag wmemsimuvinigeun
(Dry Port) uazensenansladafnddiden (Green Logistics) FEunUaINNTITY denndaeiu
UINTFILVBY ARENITUIBNSIATEINILALFIRLLIOLTERaLUTHN (United Nations Economic

and Social Commission for Asia and the Pacific [UNESCAP], 2025) 9i5¥ JINNNTVUAINITN
1 1 [2% s 1% 1 = ¥ Y S dy =
Hreann1suaseitvarsueulaeenledliuinnimisauuis 4.2 drudusel uenanil n1sAnw
FuVUEnnUI1 Msvudsesstulnediduyuegn 0.95 - 1.20 v/du-ny. Wsuiuniauy
Feogn 2.15 v/su-ny. Usendalasesay 45-55) nuidelanusaedunelailveddnenings
Tunsifugudnansdmivauinduiinsseduinden (Green Cargo) Fvaonndafusenuves
surAstan (World  Bank, 2026) N15vyinnadin1seseninaseineluauianazdudsdula

UszneunsiesanmsuBunnIuinudefimun unInisuFuasusuneudnsILaY (CBAM)

YoLauDLuL
1. Aun1sAne 398 wazudinnssy (Education & R&D)
ATTYITANTANNTINTTENINTENTUMTANAN Y Inemans Ieuasuinngsy
uaznsEnTIALIAL Iledavimdngasimnsamarmsdansszuussendeu Insiuanasgiuana
WU sruvealAdann ETCS dioadeanufianinuesiiumalulad (@aanTuddouaziann
weluladszuusns [ans], 2568) uenaniimsideulvmsanevenmalulad (Technology Transfer)
uaznsanay Local Content Tudayaneains iileadrsgnanvnssu FuthaenndeiulLImMees
UNCTAD (2024) suEensdaRuesotie ASEAN Rail Exchange Program LﬁaLLaﬂLﬂﬁauaqﬁﬂawmif
sguninna
2. fuLATYINALaTNANIENUsD GDP
sudnfunsIUAsUInIANsYUAS (Modal Shift) 91nauugsseg1eaieds azdae
ansruulaiafindsio GDP 91nderas 14 lndiAssriuinasguUssImAmuILdTiTosaz 8-
(Frdnnuan1imunsiasugnakasdInuLiand [aav.], 2567%) mu@iﬂﬁ’umiﬁwmﬁuﬁ
seuandl (TOD) iflefsganisasmulnenseainsisuszina (FO)  lunguenammnssa S-Curve

AUNANIUDY World Bank (2025)
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3. AMUNTI I IULATITIY
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LONE1591999
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3575 WIALRA. (2563). NMTIATIHANTAINTLUUSIING. 275575398m759Ua4. 15(2), 45-60.
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38715 IVEATYIIIUAENITYNAY. 12(1), 15-34.
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Alaildrunsfindudiuau 50 au nansAnvInud sEeznaInsiinasoauTRnIsneam

waziAdveINITBuneE 19 dod1Agy19aia (p<0.05) TnsAUsunaundasslazAIANEINN

a0 1

(L*) HwulduanadiloseaeiainISuLiuIY VENAIANULANAIUD9E (AE) Jhuluutiuay
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=

lunndaegne nssisunduiiuglneden aw fgandInIsul 28 1 Mafv 0.80+0.01 d7u

q

a1

N3 NEUNA UL INTA1AULANANVRIEANER (AE = 11.62+3.70) HANIINAADUNIIUTEAM
fudanuiinssdisusnainnssisunug inglasSuazuuunuyauausayd 1edula wag

a

anureulaesmaNINsefisunduiugiu nansfnuduandiiiiuinssezinainisuuuazyiin

yoensziiieniinasonmun nveInsziiond wazawnsaldidudayanugiulunsiauwdn s
= o A a PG = |

nszifigudieLiuyaa lvwanssey Gl dandasasinuluauian

AdNATY: NIEWiBuR, NTEisuATasing, 9Na13eald, NTEUIUNMITULMEANTOU, NINAFEY

N9UTEANFUNE
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Abstract

This study aimed to investigate the chemical, physical, and sensory acceptability
properties of black garlic produced from Thai multi-clove garlic, Thai single-clove garlic,
and Chinese multi-clove garlic. Fresh garlic samples were aged in a hot-air chamber at 70°C
and 80% relative humidity for 0, 7, 12, 14, 21, and 28 days. Physical and chemical
properties, including color parameters (L*, a*, b*, and AE), water activity (aw), and moisture
content, were analyzed. Sensory evaluation was conducted using 50 untrained panelists.
The results showed that aging time significantly affected the physical and chemical
properties of black garlic (p<0.05). Water activity and lightness (L*) values decreased with
increasing aging time, whereas the total color difference (AE) increased in all garlic samples.
Thai multi-clove black garlic exhibited the lowest water activity after 28 days of aging
(0.80+0.01), while Chinese multi-clove black garlic showed the highest total color
difference (AE = 11.62+3.70). Sensory evaluation revealed that black garlic produced from
Thai garlic varieties received higher scores for flavor, texture, and overall acceptability than
black garlic produced from Chinese garlic. These findings indicate that both garlic variety
and aging duration significantly influence black garlic quality and provide useful
information for the development of high-quality black garlic products to enhance the

value of Geographical Indication (GI) garlic from Sisaket Province, Thailand.

Keywords: Black garlic, Sisaket garlic, Thung Kula Rong Hai, Thermal aging process, Sensory

evaluation

unidn
=~ . 5 & A a o w Ao '

nszfiey (Allium sativum L) JuiinasegiaddguesUsemndlnefiiyanmenisnaings
agslsinu anunsainisnannssiisnvesusenalveglugaslinizdan 2563/64 G 2566/67
T luuanadeg19m oLl LAgNaNaNanadann 75,444 AU WANEY 54,653 Al 130ana4
Jowaz 27.6 (nsumsAnnely, 2567) wavdayangnsalaanvesdninnuiasygianisinums (2568)
sryniuimnzUgnnssiieniaussnalul 2568 mdeiiies 50,346 15 Swina3asiny {Wuuvas

a = a0 o A Y = - = = Yo & =

HARNSEisuNdAyNgnveinianzTuesnileunile waznsuiisueSazinulasunistunsideu
d9Ue¥n199daans (Geographical Indication: GI) 31nAsuNINgdun1adeygyn 1iledun 18
figuieu 2563 Asaupauufivan 7 6une Fenuiuiguinyaneunavduludiuniavesen

9

vanarfeslindidnwausiungnauguulusagauauysalanied vinlinssfiounSasiny
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A a < v & Y o ea ¥ I ] a
findugu salindou waziiudnwilauiu (nsuninddunieslaa, 2563) wlrasinwmiuwnaandn
nsziisundAg witnwnsnsndundgydgnisannsaidomarst dwaliaiuiunsniou
nwnsnsugnnsziienludwminanasegeildedAty 90 25,682 asuseu Tl 2560 widiaiiies
13,901 Asu30u Tul 2568 nivanaufouiasay 46 n1elussezian 8 U (drunanuasugia
ASIAEAI, 81909 EUNNURRUINITITENTNEAT [DIANITUIYU], 2568) ADTUAITUAINET?
A VDU INgATIlATIAI1911919NTENUABAMUIITUTOIEAUAT Gl Uszdndandn winludinuinig
Wagarnanduei i muigay eg1slsiniy Yagdunsuifienlnedewndyiuniswy ety
NNTAAINIINNTEABUUNININANUTENA TokA NN Heauiy wazlagmniyeg1adelseind
a = & | a ' a o w cs a Ao ) ' a I3
Ju Fuduuvasdnuazdieannsviisusedifgueslan nsziisuiullanwayiilug Wasnuis
wnzdty Tulenseieuunn warilsia1svingsininnseioulng danansenumenIILfaIn1sves
=1

pAAaTIIANTERBuNglulsEIne

ASELTIBUAT ABNANNUNN LARINAITUINS LT BUAANINIUNTEUIUNITUNAIEAINUS DU
MelagaumgiinarAuduinluALegawmNIzal (thermal aging process) Awvlvindunseiiiey

[ Y] 1

fiden saniu dnduaudeas uazdiledulayuadieiaa Wensuiisugnuunieldgamad

s aaa

60-90 BIANYALTHE WALAIUTUTUNNTFI (60-90% RH) asLAnUfATeNuaa15A (Maillard

Y

a o A A 1 1

reaction) dsnaldvesnsuitendsududimiodihmady sauvidwaseiioduda ndu uay
SAYIAVOINANAUY (Kang, 2016; Kimura et al., 2017) d@snalinsziioualasunnuidonluy
nsudlnaiutudefieutunssdionan Wesniinduguifesas Suussviude uazanuanseny
sesruUmMaivemsfioainannisusinansuiieuan wenni Seiiliinnisdsuudas
Tnssaduansusznevdaddu dudumsddyilinsinazdnaugu Wiiduas S-alyl cysteine
(SAC) wazansUsznaunguslalauees (flavonoid) duduansfidainunsis lufindugu (Kim et
al,, 2013) LLazLﬁumia’huaqaﬂaSaixﬁ'ﬁﬂizﬁwﬁmwiumié’uéigammLﬁwwﬁ'Lﬁmmﬂ
nszvIuNseenBnduIneyyadass daluaimnvodsasiis o
whnellAdaiotunsaieusisuinassmanasUssmalveet weiaidos widaule)
gadunmsfnuannefimnganlunasdanssifsudwaznsiUdsulasuesaseangninis
Fanmdunan fegraau Manoonphol et al. (2023) la@nwinavesan1izn1sUuRoUTUw
S-allyl cysteine (SAC) LLazqw%‘ﬁma%aSaswmﬂizLﬁauimLLazﬂizLﬁw%u WUIINIFULT
gaunil 70 °C warmuTudIivsSesay 80 Wwian 12 Tu iuanmeilmnzadlunsfiaus i
SAC wazauanansalunsiusuyadaszvosnseifions vaziinuidoves 35y yan waz
Ay (2565) liAnwannefmnraslunsndanszidisumannssifiounduuag nsufionlnud

Uanludwminaiaziny lnenuinseiieulnuivienlenseaivluwazegiilounasduauui
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gl 65 s wadua Wunan 15 Ju linunmndndusiwazniseensunisUssamdudaas

a o a

a19l5AnN UITeRNIuLTUNITANYIanMmunzanlun1sNANT IR suAILAY

3 =~ o .

nsUasuwdasesanseengvisnistin mlunan vasiidoyamuamautRiniued nenn waz
nsgausunUsramduiavansuiieumindnannseisayinan ey Sminasasiny agld
oA W = = = ' = o = o ea
JEYLIANTUNNWANAAY TIuiensiUSeuiisuseninanseieniuginewa enseieuiugiu
fadlogog1931in AsiuuITeiddws@nwinisiufsunlasaaand@niaail ngnn uaz
n1sgausuNeUsEamdudaveInseiieusinanainnseiionyanai el Jminaiasiny
adudeyaatuayunisiunssesiansuuilmunzay waznsiaurdndueinszifious
AanmgsdmsUNTsinyaa kN seien GI eSavinvlussiugusukasdandvdasly
o/ -3 a o
nQUILAIANITINY
1. Wi eANWINAYDITEELLIAINITUY 0 11 7 11 14 Tu 21 Tu uaz 28 Tu dequauUf
= = o a a =~ A v =~ 1Y)
MAULATIRAENIENINYBINTETENAMNNGNIINNTTBUNEUNUS Ine nTzieulnuiug vy way
I a v Al

nseLigUnaUNUEIU

2. WeAnwinisgeusunslszamdulavesuilnanenseieumNnEnINnseLigundy
(% = (% = I v e
wuglne nsuiledlnuiuging wasnsuileunduiugiu
BANTUNITIVY

1. IngAunseLiean

nsviieuanviiandudadunssifisniugiun visugiudlosrSasiny (Furiugudnas
Uszanay 4-5 wufwng) wagnseiieulnu (dusugudnaisussana 3-4 wuians) 1asuain
nauiaviIurUNgUeNNSNENMUIAAI UMD EY A1UARIUNIY B1LNPENYNTDY F9nTn
vaviny Jadunsuiisuniugnluggnianden w.e. 2565-2566 lnefiorgnisiizugnaudiaiuien

Uszanal 110 Ju udsnissAusienlainunisanminududunal 90 Junautunldlunisveass

[
v A

dunseifiguangiuddusiandu (Hurugudnaisszana 8-10 wuRung) InToNAaIRATEH
ludwminasazinwuazAnifonviiauanysel idsessesainudenigainlsaniouuas
Aouthinldluns@nm
2. Mmawdsgunsziisandunsziiiaus
NITUIUNITUUNITETBUAE 198 Az UsegNAIFN1TULNITEABUAIIINUITE VD4
Manoonphol et al. (2023) tnseifisnanviandu nszfisuanvialnud adunseifieniug

Tudlesrtasiny uavnseWenaeiuiduvliandy uhauazendaluliesn asnidesnuen
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oonapsivaudy thinsufieaiaeswingesinivnuimeuunindity udwdlugus (Premium
climatic chamber, JSR, JSRH-150CP) @nwinsldannizdildlunisuunseifion fan1iy guvad
70 asmueaLdod ATmAL 80% Seariaan 0 Tu 7 Fu 14 Yu 21 Yu uay 28 Tu iWisuifleui
fegransziituiuginevialnu waznsuifioumeiusuiviluannsdeadu Weasunani

o
Y a

nszfenfivaldnsaamgiviendunan 3 Mluuniieangamgias ntuiiluussggergliien

Y

WosduuudUden Wnluudiduil aumgiininda -4 esrngailded Weviinislmsigisaly

TagnszuIuMIndnuanssag Ui 1
nsuwlsgunseiiisudn

o oo
n. nizmwnauwuﬁ:‘lm S

. nszsfianTnuiusing

- & da
A. NTTNBNNALWUGIU

(v) nszsulnuiugive was (A) nssisunduiugiu

—

Yy =Y N

n. nsziinnfuwugine = r b | £ ] ) &6 \ vod | 5¢
X = - = g
09y 7% 129 14 3u 219 28 fu
. nszifinlnuiuging " \ T\ /— /
L g 99 @ e Ve
Y / / /‘
— —

03u 79 12 9 14 3y 219 28 9u

7 ~ N\ ,\
. / \

3¢ \Q>‘ @ W e

\ /

N =~ A P \;\\_// / \\_»//

09u 79 12 3u 14 3u 219 28 4u

A. naEiiBNNAUN gAY

U 2 dnwaznsileundasannsuiienandunsedisud (n) nssfieunduiugive

() nsmileulnuiugive wae (A) nsuiflsunduiugiy
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3. MsAnwIAuaLTRNIINIEnLAZLAdl

Y98 (Color) voensuiisumeaziny deszuu CIE L¥, a*, b* fae1a3e97ad (MINOTA
CR400, Japan) Mntuthifunensasuuaddvesiiodns Amauuanssfisensuls ves
3 AE* (delta B) mswasuutasend wie AE Aanisldmisfwedan L* a* waz b* lunsduan
Tneifisuanardiedamuny datuiegvauauaglifidn AE annsofuineingns AE =

a

[AL¥E + (A% + (Ab¥)2 T2 meTinsizsiauduldgeuaudou (Hot air oven) auuvisiigamad
150 peFwaLTed U1 48-72 Falug (AOAC, 1990) mﬁmmﬂ%mwfﬁasz (ay) FELA3Da water
activity Tngvmsinsedinomn 3 91 (Chutrakulwong et al., 2020)

4. MsUsEliuANINNISUSTENAUNH

nsUszsiuauannsUszamduiadidunislasldmaaoud Laildw1un1sinelu
(untrained panelists) 8185¥1313 40-65 3 §1uau 50 AU 3§ udungufuilaatvunsves
wAnsnel Inedmdenaingiidquaimund annsasudsemunsedionld waglifiuseannsud
osfiiAgItesiunszifion gnaasuusazauldSuiiedrnssifioudsmau 3 Mees liun
nsieuA1annseisunduiuging nseieudiainnssiieulnuiugineg uagnseiloud1ain
nsifisunduiugiu fenunsuumeldannziidivue lnedmunyiinaiiegronsidsndy
nsiguavialng 1 waznseiisusviandu 4 nau @srlunivuzviameiiuwazinue
sWadetnauUUgy 3 1dn (three-digit random code) iiletesiusnannnisiuivlinvosinedis
Sfunaidsiiegegnguuanisiulufnaaouusiarsne uardamisuiAudmivdisin
sE19NIsUTEId U0 e azulen n1sUszid A ueuldas 9-point hedonic scale
TnoUssiliunudnuuzdudnuuzuing & ndu (deduda savd wazauveulassi
Tnofmunazuuy 1 muneda liveusgnsds waz 9 vanefs veuegeds Tasansiduleninu
NM5M15ANINAMENTTUNITIT 85 55N TS luNY LS wmAnendesudgaTasiny (1lavi
HE681027)

5. afAfildlunsAn

miﬁﬂmﬁ‘yﬁmimqLqumimaaquuq'm (Completely Randomized Design: CRD)
ARTERANANLUTUTIULAENAZB UANLANAIYBIMBE 19T dBan15Anwnlagds Duncan’s
Multiple Range Test (DMRT) ¥11n15%1A88931UU 3 §1 drunsfnenisnedeunalsyam
dudald nnaununmaasskuuguluuasaauysal RCBD (Randomized Completely Block

Design) tediasizviveyansatalagldlusunsuinseideyan1aada SPSS version 23
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#3UNan153Y
1. m3AnwAnantanIuAdivaInsiieus
USinauanaduiazyananiluenmsves veenseiieuns 3 wia nszfigunduiugine

a o = A o s PN I Y a' i Y]
ﬂigLV]?JﬂJIVIUWUﬁ:‘lVIEJ LLasﬂizmsJ:uﬂauwuqﬁ]u V]iSEJSL'Ja']ﬂ'ﬁ‘UﬂJﬁLua@‘UWLLmﬂG]'Nﬂu LLﬁﬂ\ﬂug‘U

a

713 waz M99 1 nuddegnsufisniidunsedienan TUsunamuTugedn Wenunsuy
Wunseigusminandiudunuinusuiaanuduiinunltuanaimiudsu wasilossezinainisuy

'
1 o

71 28 Ju Fudunawuiigaluns@nuil wuin Areuduve snseiisunnaleugiaA1ngn
Tnedaliiudesas 10 aglugieTosay 8.60 fi1 8.66 N1sUUTUIMAINTURININToaE 10
grglianunsaiiusnendndueilianaudssnenisidendsainsileftu lusauzigiia

NFULTAIIANAUNIIAUTUIUANNTUGINTT B13gdaNadanTSIHoE VDI 1 HER 0

FRlGH 4
60 ANNFU
50
40
30
20 —
‘-a_‘_-
10 ‘F:“"-‘-.L
0 1281
07 79w 129U 145 219 285w
—e navIng  —e—Inulng nauIu

JUN 3 USunauannuduresnseliigudn 3 via Asveziainisudlugeunuansieiy

21nA15199 1 wudnAiuadndase (a,) veansuifious 3 win Suuilvuanas
dleszezinainisundindu Tnenseifisunduiuging (GTG) A1 a, anasain 0.98+0.01
Tunsuifisuan (GTGO) 1Ju 0.80£0.01 n&snnsUy 28 Yu (GTG5) Faiduansianveanisdnen
wazliauunnenaegelitedAgneata (p<0.05) nssiteulnuiuglng (GTT) A1 a,, aAasaN
0.97+0.02 lunseifiean (GTT0) 1Ty 0.89+0.02 ndan1sus 28 Fu (GTT5) vaugdinszifivunay
Wugdu (GCG) de1 a, anasan 0.98+0.00 Tunseivivuan (GCGO) Uy 0.89+0.00 #dIN15UL
28 Tu (GCGS)Imaé’aaaﬁqﬁqaawﬁmﬁmmu,mﬂm'waa'wqﬁﬂ’sjﬁ’wﬁ’agmaaﬁﬁ (p<0.05) il
Wisuisussninsiiavesnsuiisufiszoznainisty 28 Ju wuinssfieunduiuginedien a,

o o & a 9 = A v osa & a1 v a o a
G]']‘Vl?ql@l 3@\‘1@\‘]3J’]ﬂ@ﬂi$lmEJ@JIV]UWUS:LWEJLLa%ﬂiZLWﬂﬂJﬂaUWUﬁqﬂu %Qmﬁﬂﬂammﬂuwﬂismm 0.89
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d' a dy a 9; =1 o a d' 1 4
A15719% 1 USunamnudulazUsunailuemisvesnseiisuan 3 vila mwsnmmiuﬂug}au

Fumnsneiu
9819 a,
GTGO 0.98+0.01°
GTG1 0.97+0.01°
GTG2 0.92+0.03"
GTG3 0.87+0.01°
GTG4 0.87+0.00°
GTG5 0.80+0.01¢
GTTO 0.97+0.02°
GTT1 0.96+0.02°
GTT2 0.90+0.02"
GTT3 0.92+0.01"
GTT4 0.89+0.00°
GTT5 0.89+0.02°
GCGO 0.98+0.00°
GCG1 0.98+0.00°
GCG2 0.97+0.01°
GCG3 0.93+0.01°
GCG4 0.92:+0.02"
GCG5 0.89+0.00°

nuewe : dydnwal GTG nunells naswisunduiugine, GTT nuneds nszifieulnuiuging, GCG nuned
nsgifleunduiugiu vneay 0 nunefs svezaul 0 Ju WenseWiouan, vuneias 1 nuneds seesauy
7 T, MUNELAY 2 BUNEDY SE8EaIUN 12 T, YUNULaY 3 BUNED STuglianull 14 U, nU1eeY 4 Buneis
SYEYLIANUY 21 U LAYVLIELEY 5 T804 SYEEIRIUY 28 TU, ANy P° TLuaILUIRS Vinefaietedl

AMNLANANAUBENTTdADY (0<0.05)

2. miﬁﬂmamauﬁamamEJmWGUENmzLﬁ&JaJGT’]

LY

INANTNT 2 WUINTEHLIAINNTULAINARDANEYDINTLALUANG 3 ¥ie p89ltudegy

o
[

N9EdR (p<0.05) Toed L* Feuansdamivainwedivinlivananiioszeznanisuniiniy
Tunnshegns wandliiuinsufeudfdutunussosnanisn nssdfleunduiusing (GTG)
fiAn L* anasan 30.49+3.47 Tuduil 7 1Ju 23.40+1.73 Tuduil 28 vaiinsuifieslnuiuglne
(GTT) flfn L* anaaann 27.37+1.01 10U 22.58+1.65 uaznsuifisunauiugiu (GCG) dia L* anad

90 32.29+2.01 1y 21.82+2.83 Fadudraniinulunisinu
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A29819 L* a* b* AE
GTG1 30.49+3.47° 4.90+0.13° 2.56+0.36° 0.00+0.00
GTG2 30.34+0.84° 1.15+0.41° -1.73+0.61° 6.85+0.63¢
GTG3 27.38+0.86° 0.63+0.10° -2.04+0.32° 7.72+41.92°
GTG4 24.42+1.72% 0.66+0.33° -2.24+0.83 9.09+2.64%°
GTG5 23.40+1.73 0.21+0.18° -2.82+0.09° 9.66+1.23%°
GTT1 27.37+1.01° 2.15+0.73¢ 2.79+1.50° 0.00+0.00
GTT2 24.59+0.59< 0.67+0.10° -1.30+0.64° 5.36+1.92°
GTT3 23.62+1.34 0.79+0.11¢ -2.17+0.61° 6.39+1.47°
GTT4 22.36+1.13¢ 0.20+0.08° -2.28+0.37° 7.43+1.03°
GTT5 22.58+1.65¢ 0.19+0.17 -2.61+0.15° 7.7242.03>
GCG1 32.29+2.01° 3.07+1.03° 1.37+0.30° 0.00+0.00
GCG2 31.00+2.34° 1.43+0.13° -1.89+0.81° 4.01+1.07°
GCG3 31.41+1.18° 0.81+0.10° -2.56+0.75° 5.37+0.22°
GCGa 25.61+0.25° 0.49+0.25 -2.57+0.85° 8.35+1.59%°
GCG5 21.82+2.83¢ 0.23+0.19° -2.62+0.22° 11.62+3.70°

v @ L4

naewg © dydnual GTG vnnelie nsufleunduiiuging, GTT vaneds nssWenlnuiugive, GCG el

7

NIEiEUNUTUEIU M@y 1 maneds sveziaiun 7 3y, vianelay 2 vinglia szesliauil 12 T, g

3 U809 SLELIANUY 14 T, MU8LaY 4 RUNED9 STeEiatull 21 T LaguiiIewey 5 naee syesiianuy 28

[y v o

U, fMones > Tulawuas snetsiegslimuuansnsiuegsiidedfey (p<0.05)

ANUSUAT a* WAy b* UL LU LU LARAIRINTLELZLIANINITULLTUAY LALAT a* ¥Bd
a & a a v | | a a | ] '
sl 3 viinanauilmindaudlutinlatgvesnsuy vaendn b* Waguanmundueay
LAMIDINTISUAYULUAIUDIANIDE19ARDANTEUIUNITUN UBNAINT ANANULANAIIUDIE (AF)
a Y a £ | ) | a A v oA A a Y
Hwnldadinvunuszezainisuslundiegne lnenseiieunduiugiuiian AE aaigawiiiu
11.62+3.70 Tuiuf 28 sesasunfenseisundunuging (9.66+1.23) wavnssieulnuiugive

'
o

(7.72+2.03) azviouliiiutanisiuasunUasvosdndaaulo see=iain s UNLnuTy

3. M3UsziuAN U sTEMdNTFvaInSEiENan

NANIIVAFDUAIINTOU 9 F2AU (9-point hedonic scale) Usziliuanuauznienulszam
LY Y (Y 1 a v 6 1 1 t4 A I a [ 6
dulavesdlegunsziiion 3 areius sesseziiarlunisunludeutionussuiduninsdue
nsgigumnanun 15 #3981 I naaui 1N sHARUTININ 50 AL WARIAINIT197 3

N o [

WU Fregeauuanasiuegilteddynieada (p<0.05) lnsAziuuaUaNYaEUIINg

o
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Frundusa dudeduila savfiandns uazauwoulnesau fees GTGA (hssisundulng
fiszaznatvy 21 u) IuAgLULAINYBUgIgAMNAY 7.70£1.02, 7.30£1.24, 7.37+1.25,
7.07+1.14 Uaz7.67+1.30 AzuuLAWEARU udfetne GTGS (nszifivundulnediszezinauy
28 Ju) 1F5UATIULAINYBUFSAAYINAY 7.83£099 ATUUL AUNAULAYAIUTAVIIL FeEns
GTG3 (nszifisundulvediszeznavy 14 3u) H3uazuuunnuyeugeanindiy 7.53+1.10
uay 7.03x1.33 azluunud iy ilefinsanazuuureuieglussiugsgaduaeiugnsziiiou
fa 3 aneiiug wuttaneugnanfiounduiusineldSuazuuuninuteugan seasnio
nszifsunduaeiugiu uaznszieslnuameiusive audidy uenniidlofansanszesn
Tuﬂwsﬂﬂug’fauLﬁaLLUig‘ULﬁumﬁmﬁmsﬁﬂizLﬁﬁlmﬁwwudwLﬁaiwznaﬂumiﬁmLﬁmﬁuﬁmaﬁa
AzuuLALYaUTeInadeuiuultfisty Tasanizsroznand 14-21 fu fuwlduldsy

AzLUUANYEUgRUluaenae g

M15197 3 MIUTEHUANNNNIUTEaMAUREYDINTEEUN

L . anuue . - - 5o JEVIR AIUYBY
P LERN d nau nause  Leduda AW

Usng) anfe lagsau

GTG1 6.77+1.35%f £ 53,1 140k € 77+1.25bcef 6.63+1.35%9 673+1.200 ¢ 4741 81bde 6.40+1.10%9 6.93+1.297d
GTG2 7.43+107% 7.23,082%c 7.07+1.30bcd 687+1.48%° 7.03+1.33% 703.1 33bc 68741250 7.23+120%¢
GTG3 7.33x099% 757,0.89% 753+1.10° 7.30x130° 737£1.16° 7.43+1.33% 7.00£134%  7.63+1.32
GTG4  7.70+1.02° 763+0.850 7.33+1.21® 7.30£124° 7371258 7374121 7.07£1.14°  7.67+1.30°

GTG5 7.60+1.38% 78340992 7.50+1.28% 7.03+1.65% 727+1.64° §.93+1.64%c 6.67+1.58% 7.53+159%

GITL 620167 587+2.08¢ 5.30+2.20¢ 500+210° 527+213°  500+2.20¢8 467+199  543+203
GTT2  653+147  §.13:1.70% 6.03+1.71F 580+209¢ 61741669 587+1.90%%  530+1.97¢  6.07+1.98¢
GTT3  650+£1.48% §03+1.70%k 6.30+1.77¢ 6.30£1.66°9 600+1.912% 534185 530+1.93% 6.20+1.67%F
GTT4  693+138% §30+1.88% 6.33+1.54% 6.03+1.859 623+204°9 550,215k 583+1.78%  6.17+1.95%F

GTT5  673x1.70% 640+180% 6.30+1.62¢ 6.20£1.85°9 6.10+1.869 5734207k 6.17+1.80¢ 6.37+1.88%

GCG1  633+1.56% 63341327 627+1.660 580+1.819 6.03+1.85% 5g0+1.91¢k 563+1.67% 597+175%
GCG2 6.70+1.64% g 70+1.84% 6 353+1.33¢ 6.20+1.50° 6.00+1.66% §.43+1.68de 5.70+1.37% 657+1.65 e
GCG3  6.90£1.3d%% 7.(07+1.50bde 7.10+1.37%¢ 6.63£1.59%°d 677+1.25%9 € 404148l 6.27+1.41°7 6,97+1.252
GCG4  6.87+1.59°%f 7 104+1.65b¢ 7.07+1.26% 6.57+1.28%9 687+1.28%¢ g 741,322 6.37+1.30%4 6,67+1.52 be

GCG5 6.97+1.38°% 7 (0741 31b<de 7.03+1. 16 6.87+1.31%° 6.87+1.36™ §A47+1.380<e 6.23+1.50° 6.77+1.43°

nuewme : dudnwel GTG nunefs nszfleunduiuglve, GTT nuneds nssiiieulnuiuglve, GCG nuned
nzileunduiugIu vuneay 1 vaneds svegnaiuy 7 3y, vianeia 2 nuneli ssesianul 12 T, vuneae
3 MUN809 SLELIANUN 14 T, YUN9LEY 4 NUNED9 STETIaIUL 21 T LATINELaY 5 BU18Dd SYULIaUl

28 Tu, FEnYT a,b,c Tunawde mnetsiiegslinmuusnasiueglitud1fey (p<0.0)
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Abstract

The information system supporting appropriate research operations for decision
making at Sisaket Rajabhat University was developed with the following objectives: (1) to
study and develop an information system to support research operations for decision-
making at Sisaket Rajabhat University, and (2) to evaluate the efficiency of the developed
information system. The sample group used in the research was 30 experts, operational
staff, lecturers, and researchers at Sisaket Rajabhat University. The selection was done by
purposive sampling. The tool for evaluating the system efficiency used a five-point rating
scale questionnaire completed by computer experts, operational staff, and committee
members. The statistics used for data analysis were mean and standard deviation.

The findings revealed that:

1. The developed information system should be structured into three user groups:
1) practitioners 2) lecturers/researchers 3) general public. Each user group is assigned different
access privileges. The developed system can store, edit, delete, upload, search for up-to-date
online data, and provide an online search function that allows users to retrieve both current
and historical information at any time. The information system is updated to be current and
the system administrator updates the data regularly. The information system can view the
research project database, the publication of researchers, the publication of research results
and publications, the publication of innovation and invention data, and the publication of
research service area data. The system can be accessed at any time, and documents can be
downloaded for immediate use.

2. The efficiency evaluation conducted by experts, operational staff, lecturers/researchers,
and members of the general public indicated that the developed system achieved a high
level of efficiency. The system was found to be appropriate, consistent with users’ needs,

and suitable for practical implementation.

Keywords: Information system development, Management, Decision-Making
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Abstract

This research aims to study the architectural style of Phimai Historical Park in
Nakhon Ratchasima Province, based on Khmer architectural elements, to create a
hypothetical model using augmented reality (AR) technology. The research employs a
qualitative research method.

The study's findings indicate that the elements within the inner gallery of Phimai
Sanctuary consist of the following architectural components. The main sanctuary is the
largest and most significant structure, built to enshrine sacred images. Its ground plan is an
indented corners square with four entrances, featuring the porches projecting from the
northern, eastern, and western sides, while the southern entrance consists of a mandapa
for conducting religious rituals. To the northwest lies Prang Hin Daeng, a tall sanctuary with
an indented corner square layout and porches on all four sides. The top of the building is
a tall and slender with the Nga-niam and a corn-cob-style finial. To the southwest is Prang
Bhramadat, which is like Prang Hin Daeng in terms of architectural style but differs in its
construction materials, height, and the decorative elements of its top. The bannalai are
rectangular buildings on elevated bases, facing the mandapa, and were constructed to
store scriptures and ritual items. All these structures are enclosed by an inner gallery,
which serves to demarcate the sacred ground. This research presents the reconstruction
of Phimai Sanctuary through an Augmented Reality application. The project is intended to
develop and promote cultural tourism by offering visitors an enhanced and interactive
experience, as well as to increase the potential of using modern technology for
educational purposes in the fields of archaeology and architecture, which can lead to a
contribution to a sustainable framework for the conservation and development of cultural

heritage sites.

Keywords: Phimai Sanctuary, Reconstruction, Augmented Reality, Promotion of Cultural

Tourism
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Abstract

The objectives of this research were: 1. to compare the students’ learning
achievement before and after participating in role-playing activities integrated with active
learning, 2. to study students’ satisfaction toward the role-playing activities integrated with
active learning, and 3. to analyze guidelines for organizing social studies learning activities
that promote an understanding of citizens’ roles in a democratic system. The sample
group consisted of 25 Mathayom Suksa 1/1 students from Wat Tongpu School, obtained
through simple random sampling using the classroom as the sampling unit. The research
instruments included 15 lesson plans, a 30-item learning achievement test, a 16-item
student satisfaction questionnaire, and a 9-item semi-structured interview form. Data were
analyzed using mean, standard deviation, and paired-sample t-test.

The results revealed that: 1. students’ learning achievement after participating in
the activities was significantly higher than before the instruction at the .05 level; 2.
students’ satisfaction toward the role-playing activities integrated with active learning was
at a high level (X = 4.49, SD. = 0.45); and 3. guidelines for organizing learning activities
that promote students’ understanding of citizens’ roles in a democratic system consisted
of three main aspects: 1) designing activities connected to students’ real-life experiences,
2) organizing activities emphasizing participation and collaborative learning, and 3)
encouraging teachers to act as facilitators to stimulate analytical thinking and reflective

learning.
Keywords: Active Learning, Citizens’ Roles, Role-playing, Learning Achievement, Democracy
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Abstract

This research aimed to 1) develop the effective model of internal quality assurance
management at Anubanwatprato school 2) assess the model and 3) study of the results
of implementing the model. The research key informant groups in in-depth interviews
were 7 educational administration experts, which is obtained from specific selection, the
research population used in assess the model included administrators, teachers, basic
education committee members, and parents of students, totaling 1,062 people. The target
group were Anubanwatprato school students in the academic year 2024, totaling 1,114 people.
The tools used in the research were document synthesis form, a structured interview, the model
evaluation form, and a model implementation result recording form. Data were analyzed using
content analysis, frequency, percentage, mean, and standard deviation.

The results indicated that:

1. The effective model of internal quality assurance management at Anuban watprato
school consisted of input such as educational standard analysis, generation alpha need,
resources and context, transformation process such as PDCA cycle, strategic management,

Implementation, early childhood management, basic education management, active learning,
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and outputs such as student characteristics, and stakeholder expectations, together with
1) principles, 2) objectives, 3) process 4) success conditions and 5) appraise the model.

2. The effective model of internal quality assurance management at Anuban watprato
school revealed that its overall appropriateness, feasibility, and utility were all at the highest levels.

3. Early childhood students which pass the developmental assessment results in
4 domains were increased more than academic year 2023, which is the baseline year (2.29
percent on average). Primary students which pass the developmental assessment results
in reading, analysis thinking, and writing were increased more than academic year 2023,
which is the baseline year (.40 percent on average). Primary students’ year 1 which pass
the Reading Test scores (RT) were increased more than academic year 2022, which is the
baseline year (21.02 percent on average). Primary students’ year 3 which pass the National
Test scores (NT) were increased more than academic year 2022, which is the baseline year
(4.53 percent on average). Primary students’year 6 which pass the O-NET scores were
increased more than academic year 2022, which is the baseline year (3.05 percent on
average). Primary students’year 9 which pass the O-NET scores were increased more than

academic year 2022, which is the baseline year (.46 percent on average).

Keywords: Management model, Internal quality assurance, Effectiveness
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