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Abstract

This research is a qualitative study with the following objectives: 1) to investigate
the strength of the San Saeb Canal communities in the Wattana district of Bangkok,
within the framework of sustainable development 2) to study the needs of the
communities and networks and 3) to propose policy recommendations by collecting
data from relevant organizations, other documents, and conducting interviews with
community representatives and leaders. Subsequently, the data will be analyzed
using content analysis, and the study’s findings will be presented through a synthesis.

The research findings reveal that 1) community representatives identify key
strengths of the community as its location, which facilitates transportation; unity and
active participation in collective activities. Additionally, they recognize the importance
of collaborating with external groups in the development and strengthening of the
community. 2) Community representatives are aware that building a sustainable
community is challenging but feasible with government assistance. 3) Regarding policy
recommendations, firstly, raising awareness about community issues among community
members is crucial to stimulate recognition, understanding, and the desire to collectively
address problems. Secondly, the government, private sector, and civil society must
acknowledge the importance of collaboration in a networked fashion to achieve goals
or address complex societal issues. Lastly, Srinakharinwirot University should play a
pivotal role in supporting communities by providing knowledge and understanding of
issues and problem-solving approaches. The University should define a clear mission
and role as a central support hub, fostering the creation and development of networks

within communities until they can successfully build resilience on their own.

Keywords: Community strengths, Development of networks, Sustainable development,

Communities along Saen Saeb Canal
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2021) Huantulssmaaudnvesandszennnf sausesfnsnnlsrdsausnedisu
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MINENAINTLAEELINTEUILM TR vINeN sANeE9Eu (Sustainable Development
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Faudnasedifunnueiniu  emesesindialve  maduaiudiunmsing s
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szitfulawiz SDGs Tofl 11 \fleauavyuwuidsdu wazded 17 amnduiudiuiiovssq
wWnne LLmﬁmmsﬁwmﬁqmuLﬁaqaEiwqé"qgu (Sustainable Urbanization) nssaunyusy
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Renfunsiuiedeudios wazqudnanseadleslinanaduiiogerdendnuesunuerid Tng
ifssusiaziiuiamzmsusuusdluiifiasvgia dnn wazdunndon usddlianuddayi
nseuAniFeseuddy elinsauanuwiniiisanaasugiauasdseulaifunansenul
fudundon (Kacyira. 2021) SeuwdniiAstuanmsdszguumuvfiEesnsneiugues
wywe vise HABITAT Tl a.m. 1976 9ndalausvetasdnsanussanmiungnisliany
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AUUUNITUTEEUAINIUTINTNAKALANINTA (Triple and Quadruple Helix
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wadnveaUfduiusseninaningeavnssy S§U1a wasuvnIneay  lunisasiauazdaasy
Auszneunts winnssy wazmsiivlanaasegia leedlinannsdunawiuiianisusza
anusmdeivszauanudisaseninaumineds wu aandumaluladuuaniyiond
(Massachusetts Institute of Technology: MIT) waguwIneaeauwaunesa (Stanford
University) anadiunalulagseavasluveasdauaz@anoumiadd  sudaleuisanniasy
(Cai; & Lattu. 2022) Ima%’amuaﬁﬁwﬁmﬁuaaﬁaLmuﬁﬁﬁa Uduniusszninsuninends
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(Civil  Society) Wndwmsud@nesinsUsraumusiuiielasamduswafaiignade
fafigasiy Insamzdiandduniselulsuarivmagrinisussanunnusiulenaienindin
Tuvsundsauludagiu (Mok; & Jiang. 2020) FoImnEiinunganswaunduuulunis
Al TufemuuunmsUszamunusuiionnsniA (Quadruple Helix Model) fllaue
Tae Carayannis & Campbell (2012) #ilvruaulafuniedszndanudie uenmiennia
gramnssy guna waganiendoruluduuuusn Tasiduaumeneuiiagiamuduoy
msUszanueusuiiefiaenndeatuanmdsauluamsseil 21 Wesulleduamnuviimesiu
alfe sudaiiaueuumauddymededidu iddysuuuinugddiinstauiegie
ety muglufuuinnssy anududusznouns wazmudulssedulae (Cai; & Lattu,
2022)
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Abstract

Life in the city is exhausting, it can negatively affect people’s health. One of the
ways that can help restore the mind and promote well-being is therapeutic landscapes.
The objectives of this research are 1) to analyze the therapeutic landscape characteristics
defined by different age groups living in Bangkok 2) to identify samples of places in
Bangkok (inner district) that can be classified as the therapeutic landscape and explain
the reasons for those places. This study collects data using a questionnaire with 129
samples along with in-depth interviews and statistical methods. The statistical method
shows that different age groups have significantly different opinions on the therapeutic
landscape characteristics and the location for the healing landscape characteristics
are also related. The in-depth interview results show that the characteristics of the
therapeutic landscape affect mental recovery for the same and different age groups’
opinions are the same with the result from the statistical method. The same opinions
for all groups of characteristics are spaces to feel relaxed, let ¢o, and interact with
other people, nature, places, and architecture. Even so, the different opinions are

caused by the feeling of the places and different beliefs of people.
Keywords: Therapeutic Landscape, Health, Bangkok
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Abstract

This research investigates the impacts of land use changes on discharge in the
Rayong basin. The methodology starts with using the Soil and Water Assessment Tool
model (SWAT) to simulate the discharge. The model was calibrated and validated
against daily discharge observations between 2558BE to 2563BE. Then, land use
projection in 2570BE, 2575BE, and 2580BE was made for the Rayong basin in three
scenarios using the CA-Markov model. This land use projection was based on patterns
of land use changes from 2553BE to 2559BE. Land use in 2563BE was used to evaluate
the reliability of the land use projection. The results show that discharge in the Rayong
basin can be satisfactorily simulated with Nash-Sutcliffe Efficiency (NSE) ranging from
0.37 t0 0.57 and R2 from 0.37 to 0.58 in Dok Krai, Nong Pla Lai, and Khlong Yai subbasin.
However, the model underestimates the amount of discharge during high flow periods
in the Tab Ma subbasin, while the accuracy of discharge simulation is lowest in the Ban
Kai subbasin. Land use in 2580BE largely increases the amount of runoff generated in
the Rayong basin, particularly in the scenario where the industrial area increases by
0.5% per year and the agricultural area decreases by 0.51% per year, i.e. discharge
increases by 25.94% from 2563BE compared to other scenarios. Changes in cropland,
rubber plantations, industrial, and residential areas contribute to remarkable increases
in catchment discharge in all land use change scenarios (R2 ranging from 0.89 to
0.99). Tap Ma subbasin shows the largest increase in runoff generation compared to
other subcatchments. Relations between the proportion of industrial, residential, and
agricultural areas to the amount of runoff generated are very high (R2 between 0.7 and

0.99). However, these relations in other sub-basins are quite minor.
Keywords: SWAT, Runoff generation, Land use change, CA-Markov, Rayong watershed
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Juldldesguiszeadluouandisuuudians SWAT

v ¢ aw
INQUILEIAYDINITIVY

1. Lﬁaaﬁ’ﬂaaqﬂ%mmﬁwiﬂuajmfwizaaqﬁaEJLLwaﬁaaamaqmn?wm SWAT

2. \lenszidvinadsunuasnslivsslnifinusousinanivimesguiseees
Tuauian

‘UE]UL‘UGI‘UENﬂ'ﬁ%{]JEJ

1. veuwaduuTiAnw agﬂuﬁnmajuﬁﬁwad (raoslug) (5%a 1702) %QL?Jufjuﬁ’l
avesguhmeimeiananzfusen Iiudl 1,808 maailawns Aseungy Teninvays
wasdmiaszuns (Ml 1) ETnNunIneInstuiena. 2564)

2. YaurAfuLE e Lﬂumiﬁnmmuﬁmﬁwiwaqzjuﬁﬁzamﬁammmﬁ”lam SWAT
wazraann1sUasunlainisliusleriiinulusuianainnisainnisaldrewuusiass
CA-Markov ifsieuimnaiwirluguihseees

3. YaUAAIULEAN ﬁi”lammiLﬁmﬁgwiwmejmfﬁzaaﬂ,uﬁdf;ﬂ 2558-2563 A1AN1SE
mswasuulaswesSinanivannuruiinisaanisainmsldussTewdiau U 2570 2575 was
2580 fildarnmisiessinmsdsundasmsliusslonifinu U 2553 2556 way 2559 uas
UizLﬁUﬂ’nuﬂ’lL‘%aaaﬂadLLUUff]”]aENﬁ?&l%@?ﬂﬁﬂ’lﬂ%ﬂiﬂﬂ%ﬁﬁau U 2563
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N
>, misliussluwifiay
i A
fils
[t
[}t
| Etieryl

R ‘: ~ o AeButwdiyanual
A by “l @ mignimimenaniuh £ dieoes A
; © amignivonaniey [ gy

E Faddiet @ coniigniin

uslve)

S /i
-l g
. uvish

W uiignamnaiy
ity
o /vy |

= % = v v i = Y
Al 1 Yauwaguiuazaainsivindayanldlunisfine (de)
nsldUsElevinfuvasgunszeast 2563 (¥31)

a d'stqu
NIUAIUANN EYIIY
ao & i3 a T N Y caa
Adgliamnisalnissinadminnnmsiisuudainisldusslevinaulusunan
YDIRUINTTERINILTTUUANTAUWAYEAEaNS MIviiauUseneusie 2 dw fAe mslduuu
31809 SWAT eIl vinvesquuiszees kagkuudnaes CA-Markov dusu
AansalanvaiznsdUsElevinauresguinsseatluauAnINNTIATIwAINMsiURsuLUa
mslivsslendnnuludegiu antuddesginisdsundasismnanivinidunaannisld
Usglewinauluewan (nmi 2)
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duihszgealimsiaumaasvgiwardintedemag vlifiiuidsgnasafintulaeaneiio
waziwngaavnssy WunaliAnnisdymenndeguusanniu
Fasiinnsfinwdvsnanisidsunuainisnislivselesinfusenisiauivi

|
v v

$raeamsiintvin U 2558-2563 Anwnsidsuntamnisiiselenifinu
FBLUUTIaDS SWAT U 2553-2559
v v
Anszrianuesulmvesnines manseinsldiusslemifinuluswange
(Sensitivity Analysis) wuudnaes CA-Markov
JSuigunsiiwes (Calibration) v

uazATIvABUATTIINARY (Validation) AsIvdeUANILIUEIIDINSANANTSAIMY

Y99uUUTIaes selusinsu SWAT CUP LLNuﬁﬂ’]ﬂ%Uidiﬁﬂﬂﬁauﬂ 2563

v v

Uszandliuuudnaes SWAT A1mnIsnd msldusElevunau

Usnashvhanmslivsslenidiauluewen | ¥ 2570 2575 2580

v

US1nauhvin e, 2570 2575 uay 2580

v

- Anzvnaasuwlaaivinileuiul 2563 veisiuiguiiuaglussduguinges

- BpsinnuduiusIEnINUsalikazdndun SISt levinAuUsEnnengg veddutsees

uarguingey

2NN 2 NSBUANNANNIYIY

ado - aw
A9ALUUNTIINVY

nsAnwETnssluestvae 3 Sunou feil

1. N1591A891ATAIANTAIUSHNAUTNYINABLUUT 18D SWAT

1.1 feyailliluuvudiaes
Foyaildlunuusrans SWAT wiadu 2 dw duusnidudeyadnuazms

nMenwatHth Usenoudie WUUTIaRIANELdelaY (Digital Elevation Model: DEM)
muaziBeadaitud 90 1. X 90 U, (KU Survey Engineering for Agriculture Thailand. 2021)
UszLnnniu anautRvesiumslssinnyeiu wagmslivsleviiaud 2563 mnnsuiaun
nu

a a a

drufigendutoyaanionineuazannine1sieuseningd 2558-2563

q

Uszneume Yol gaumaliasan aamgiisign anuiuduivng anusiey $1uiu
Flusilasuuaseniing way YSunaunisivavedusinsseeiwazaaotanv 1oyanisevning)
YBIBWUNNAN TGN 3 Wi (AaNn1e uesUaTivia Aaedlvie)) wazse 1w (hetuee)

Town Usuesidniu Ysunasihlvadnnarnisuasstinaina aiuin Usunanisiiuinsesu
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ﬂﬁagaﬁgﬁmﬂ‘f‘jﬁ's‘usam1ﬂamﬁmaﬁmaaﬂsuqaﬁaﬁw&n (7 wihe) namm¥wennsi (5 u)
waznsuTaUsEI (7 wie) selufiufidnwuazuinallndides (miin)
1.2 myhaesmisfatvidhsuuuiians SWAT

wuud1aes SWAT iueiesiielunisfrasmsgnnivenfianansadunnn o
13’1‘1/1"1LLazmﬂmTuﬁﬂfﬂmﬂ%@gaqaﬁw%wmLLasﬁﬂ‘wmwNﬂwmwmaﬂajmﬁﬂm%ﬂﬁ"uﬁ
WUUTIaRY SWAT Ussinanateyamesyuuasaumegieans Joibiansadiasinsia
iviluusazdinvesguiwazmsivalussuugiihegaaioduudazdrman  n1ssiass
mﬁwé’ﬂmiamafw (@uns 1)

SWt = SWO + Z?:l(Rday - stt - Ea - I/Vseep - ng) M
o SW; Ao Usnanhluiu a 929080 t @adwns)
SWo Ao Vsnanhluiusudu @adwng)
Ryay fie Vmnaniku @aduas)
Qswe Ao Vsunashiwaumihiu @adwns)
E, Ao Usnansmessmeiiiniueie @adwns)
Wseep fio ﬂ%mmﬂf’]ﬁ?jumé%wfﬂﬁﬁuizﬁuﬁﬂ Hadwng)
Qgw Ao Usnanhondudildmuiivagusith @adums)

nsneedsildddendevesuuudiaes SWAT fulsunsa ARCGIS 9.0
V3 AIcSWAT (Winchell: et al. 2007) @sfitumaunnsiniiumny fai

121 fvusmeungutnges (Sub Catchment) ainfimnianislvaasi
(Flow direction) ‘Tfﬂ@fmﬂmﬁmawﬁm’mmmLw%aagﬁﬂismmm DEM lagriviungnesn
(Outlet) maqa;u‘fweiaaiu@i’umﬂqﬁé’wﬁ’]mwé’nmuﬁﬁmﬁuﬁaluamgjLméqﬁ’lwmmslwg
vhlvilFduhgesiiomn 5 g 18 1) quaennae iufisuth 27586 s, Ussnoude
9 ajmﬁyﬂmm 2) fcjuﬁmuawmlwa fifuisuih 397.84 nsnu. Ussnoude 12 fjmf’]msm
3) fjmfﬂﬂaaﬂmy' fiuiisuih 223.60 ns.nu. Usznoudhe 7 ﬁmﬁwmm 4) Ejmﬁ']ﬁum it
$uth 146,60 n3.n3. Uszneude 5 duihane ua 5) quinthude Siisuth 315.52 as.nu.
Usgnaume 15 Ejmﬁﬂmsm (o 1) mﬂﬁuﬁqa%wmamauauaﬂmﬂqwﬂ%‘wm (Hydrological
Response Units: HRUs) a1niuiindanwazmamenmediendaiulnefinnsan 3 dnvae
Toun msliussloviiiau 11 Uszian (amdl 1) gafu 19 iy uazszdummanadu 3 77
leun 0-5% 5-20% wazannnin 20% ndeyansliuselevifiu ¥ 2563 vilvaunsa
fmun HRU lavin 421 wie
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1.2.2 dudrdeyauazivuasmisdweslunuudiaes laun anudau
UG Aeamgligsaauaziansieiu Mnaminnaingnloninewaneey 1-7
(il 1) ri’mumiﬁ%’agaﬁ]’mamﬁmwmmﬁﬁﬁﬁwLLuﬂqiﬂﬁﬁUEjuifﬁéastﬂﬁquluﬁaLmu
Snwaromaluginiidy  lurngiiviinasdnsefindnefudususzanaanmssiun
Uhinafidnsenfindouuengauesusseniauas Suauialuedldfuuas (ennua 2550u;
LS qmum%’mé; wazUzIum WIUYU. 2565) ﬁﬂw%“uﬁmmﬁ']Nui%’ﬁ%‘maﬂszmwh
wuUtsuwikuugahmmuszesmawuURni (nverse Distance Weighted Interpolation:
IDW) mﬂ%@gaﬂ%mmﬂfmuiwﬁfm’mamﬁummam 1-17 (andl 1) teadaunuiivdunm
Nuwai’u%aqﬁy’nﬁuﬁul,é”ﬁqﬂ"ﬁmmﬁmmﬂum?{mmLwiazajuﬂg’lmm (At 1) wenaNis
éssunamniime fveserafuiuaziheusazuds Tiun anuqih seduidu uwasdinue
Uinamsszunetnean (outflow) nnsnafiuti 3 s dmsurhethuefmunyiananis
ﬁuﬁwﬁm%’umﬁﬁ%ﬂiﬂﬂmu‘*ﬁayjaﬁumﬂsmaﬂismu

1.2.3 Usvanananuusians SWAT wuusieuseusl 25562563 fmun
I2NITETEUNTUTENIaKE (Warm up period) 2 U Ao 2556-2557 n1sUszananaiuy
1809 Andunsaelusingy SWAT CUP (SWAT Calibrate and Uncertainty Procedures)
(Abbaspour; Johnson; & van Genuchten, 2004; Abbaspour et al. 2007) A4318axLDUARD
Uil

1) Arszrianuesulinuesmisdmes (sensitivity analysis) 1435013
WUy Global uagvareuaLyfgIuANEeUlTaINTTNe Al ttest Aissfuanudesiu
90% (P-value < 0.1) Tagfiarsanianun 19 wimes wasdonmsiwmesfidmase
mnuseulmlunssasaiiogeuiisuuuusiasslutudaly

2) @euliisunuusIany (Calibration) i aUsuwinIsdimesidl
anugaulmlumsdaossiudwiilfimnzauduguinssens Wdeya T 2558-2560 woq
Binamsivalugihsefuanaaniinsataraesivin (il 1 mneay 18) wazennil
psratathueng (il 1 el 19) wastoyaUimamisinadienafiuingn (nflow) 3 wis
(il 1 maneiay 13-15) Tausionun 5 suss msseuiisuiuusaeddinaiia Sequential
Uncertainty Fitting 2 (SUFI2) (Abbaspour; Vaghefi; & Srinivasan. 2017: 6) L‘Wlaixwuamﬁum
95% YBIAIIUARIALARDUTBINARNFIINUULF AT (95% Prediction Uncertainty: 95PPU)
TasourquUinmdvhanmanseinasilénniian luduiaunsaussdudedadiunes
%a;&aﬁagjmﬂwnaum 95PPU (P-factor) dfiFuuziifesnnnd 70% uazanuninswes
FrmunaRLAdeuadsYes 95PPU (Rfactor) Femasiirngeanlsitiu 1.2-1.5 (Abbaspour
et al. 2015) uaﬂmﬂﬁé’aﬂmimmwwmﬁma%ﬁv‘fﬂﬁmamiai’waaﬂﬂé’lﬁa&ﬁui’fen&amaﬁm
mmﬁqmﬁ’mﬁmﬁ Nash-Sutcliffe Efficiency (NSE) (asin1sfi 2) wavduuszAnsnisandula
(Coefficient of Determination: R2) (@un157i 3 ) ﬁmiﬁmqm’h 0.5 wag 0.6 (Moriasi et al.
2015) ua1ay
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PR e A 0
NSE = 1 - S @
R2 Zi:l(xi _X) (Yi — Y) (3}

Jz:;l(xi —R)2 3 (v, —7)2

e X; fie Viinauhvinanannilnsate
Y; fie Usinauhvinanuuusiass
X fe AadsUsnavihanaaningade
Y Ao ARAsUSIAWnIALUUSADS

3) ATIVABUANYNABIVDINITINGDN (validation) Taeldveyausua
mslualusthnnaninsainderfuildlunssoudeusuuiines iudeyalud 2561-2563
Ussiiuszavsnmmannmssiaeaivideamsfweslutilimnmsaeuiisusuusiass
WarinsnAadRn1e 9 vesadnsiild Liun P-factor R-factor NSE uaz R’

2. mywsginisiasusdastzinaiivinannnslivselevidiiaulueunan

nMsfnuidlduuusiass CA-Markov mnnisaimsiussleniinvluewan Tae
Sunmslengienuinasduresmsaeudamislivssloviiimsanmeg 9 (Probability
of change: P) sufisdnduiuiiiudouutas (Transition Area) Wisufusening 2 fasnan
SrvarnaivBoundasiiazgniumussifiudndunsliussloniiausiassssm (Land Use
Proportion: V) Tusuianaleudnn1s Markov Chain (@un1sf 4) wagniIAIAnTTel
nsasuulasmsliuselenifiaudaiuiigiendnns Cellular Automata nsAnwaded
fvuadaun1seisiaes (scenarios) MslUselonifiaulud 2570 2575 way 2580 47N
mMswasunlasnslivsslovififusewingd 2553 2556 uag 2559 iesa1n nslusslovifiau
Budeyasie 3 U uenanidmiasroosiniaudsuudamslivsslonifiauognemng
Fautanmsfinnsandu 2 Frsszeznanie 1) mawdsuuladlutiessezng 3 U 18w 9 2553
2556 wazdl 2556-2559 uag 2) nMsidsunlasiutisszeziian 6 U Ao U 2553-2559 Wl
I#suuuunmsdsuutamislivsslomififuitamsafnduldunndeiu 3 aniunisel uwnu
sUnuumsasuanslissloviifusewingd 2553-2556 2556-2559 uay 2553-2559
FJetmualuaniunisal S1S2 way S3 mua1du kavUseiliuauuiugwesnisaaiunisal
Sraewnensiustlenifiaul 2563 MmesegarveInNgnaIkazadauaUUY (Kappa
Statistic) @eilinarinisUsziliu fie 0.81-1.00 mnefadeyaiimnuasnadesiun 0.61-0.80
Joyailnudenndad uaz 0.6-0.41 Teyatmnuaenndaaneld (Richard; & Koch. 1997)
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Pii P2 Pi3..P
P1 Py Pr3.Popy

(V) % (Bi) = [ViVaVs Vo] X | P31 P32 Pa3--Pam @
Pm 1 Pm,Z Pm,3 Pm,m

’

dlo (V) x (Py) e dndunisliuslominiduludiaaandaly

v) Ao dnduvosnisusglevifiaulussesd 2 [Vi Vo Vs ... Vi ]

(Px) fo armtnasfuvesnaidsuwlainsliuseloviiauan
F2a0a79 1 1urrananit 2 eglugues Matrix

j Usznvweansldaulutiauiand 1

k Uszianaeansldinulugaanand 2

3. maasgimaBsuwasSnaivhanmsldusslesifiaulueuan
Fupougpineidumsliuuusiaes SWAT Aldvihnsaeuifisuuazasvaeuni
gnfaaudn AansaiuTinaiivin mudnuurnismamssimsliusslenidaulud 2570
2575 uay 2580 T0IUUUIIABY CA-Markov Dniwhmsiasginsdsuutasnsvhii
(hydrograph) Unaiwvhannduldsaammsinavesniy (Flow Duration Curve: FDO) wae
AnsgdadiunslivsslenifiuudasUssnniiinasonisasuulasiwinluguingn
LL@S'}?%ﬁUZ‘jNﬁE’IEJE]EJ

av
W&N1338
1. masreasFianininluguinsssasiasuuusians SWAT

Tumsiinngrinuseulmussuudiaes  wuitniwmesifinuseulmly
nsS1eesiinaivhiissduteddy 0.1 vemngut IduA A curve number (CN_2) da
nswWasuulasnsivaveniiléau (ALPHA BF) é’uﬂasﬁm'émwmq%maﬁwﬁmé’ﬂ (CH N2)
Shmmsdunniionhvesdnimn (CH K2) é’uﬂiz?ﬁwémﬂmqmwaqé’wﬁﬂmm (CH N1)
Sarmsiduaniiuteniwesdthanw (CH K1) wasUSanhlufuiifvanusad ldls
(soL_AWO) Tumsaeuifleunuuasddmmemniwesiifanuseulmluudazaguiiieg
Feiiweslumsdeuiisunuusaoisun 14 wsiines

quthiianansnaensaitinuhvhnmsaeudieudmnniinesfiiauseulm
ogluinasii Ao guihthuene (NSE = 0.66 way R2 = 0.71) mudg guihnennate guibiuan
duthanedlny wavduivuesUanlva  (NSE uax RZ sewing 037-0.57 uay 0.37-0.58
mudi) Geogluinasineltuaziilefiarsansamiuen P-factor uazA1 R-factor (nwidl 3)
WUIHAIANAAALAR Y 95PPU mauﬂqmw%mmﬂfm'wmﬂmimfmi’m%ﬂumméﬁ
Ayousuld
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NSATINFABUANUYGNABINUD quiwmesUalva duihaenneuarguihasediy
wuvaesannsamuaUiiudwildlunusineld f NSE way R2 agszwing 0.39-0.44
wag 0.41-0.45 MUY HUUTIABIANTAAIUINGNTINTINAgIan (Peak discharge) 1¢i
TnédiResurmuiusiidasiamsguieaodve) (nwil 3) dwsu quihiusnuasduhiuse
nsaesUFinatvhilussavinmendunasisonsu guiduinien NSE dndh 0 wae
M R2 whiu 0.16 Swaneduuuhaediaunsomanisaiinumsvalusnihldeggnies
og13lsfid nudnasenueaadeu 95PPU waen1siiaesnsauAquUiInmivinen
manseta wasuuuhresansafmunninuthingsasnsireh Low flow) Igneies
‘uaﬂmﬂﬁmﬂﬁmawﬂﬁsawﬁmwLLUUﬁwaaq&anEjmﬁ’lﬁwﬂuﬂ 2563 WuIA1 NSE iy
0.45 /1 R2 Wity 0.53 sy (il 3) dmsuduihiiueeiien NSE snd 0 way
YspnuAaIARDY 95PPU Ysn1saasroudinie esonluguiiihediudieniunm
Usanaumsluavesth S’Juﬁﬂﬁﬂ’liﬁuﬁﬂmﬂmﬁlLLaBLLlhEWLﬁai“ﬁuﬁ’]ﬁﬁ%ﬂiﬂﬂ WuuTae SWAT
fafidosrtauissenslumsdrassuiinasihduansafuiuaiie  fanldldannse
ﬁi’waaw’%mmﬁwiﬂﬁasmgm?faa (Wang et al. 2023)
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Calibration Validation

P-factor 0.77 a

R-factor 1.4

NSE 0.54

R?0.58

P-factor 0.71
R-factor 1.94
NSE -0.4

1/1/58  1/7/58 11759 1/1/59 171760 1/7/60 1/1/61 1/7/61 171762 1/1/62 171763 1/7/63

i ”WWWWM”WWWwW”[TﬂMWW T

i ‘ w"[m e Hv N i

< - - -Galibration _ __ ___ _ Valdation _ _
P-factor 0.8 P-factor 0.77
1 R-factor 1.35 R-factor 1.62
NSE 0.57 NSE 0.39

R?0.58 R70.01

1/1/58 1/7/58 1/1/59 1/1/59 1/1/60 1/7/60 1/1/61 1/7/61 1/1/62  1/7/62 1/1/63 1/7/63

A i R
_ Galbration ___ ___ Validation _ _
§ P-factor 0.58 P-factor 0.72
R-factor 0.96 R-factor 1.08

1/1/58  1/7/58 1/1/59  1/1/59 1/1/60  1/7/60 1/1/61 1/7/61 11/62  1/1/62 1/1/63  1/1/63

R AR U"W‘w"”‘rw IR “"‘W '\ "W"""‘”'H T
1 < - - -Galibration_ _ _ __ ___ Validation _ _
P-factor 0.59 P-factor 0.71

R-factor 1.14
NSE 0.4
R?0.41

R-factor 0.78
NSE 0.48
R?0.5

- r
1/1/58 1/7/58 1/1/59 1/7/59 1/1/60 1/7/60 1/1/61 1/7/61 1/1/62 1/7/62 1/1/63 1/7/63
YRR R L ARt (R U T E R T TN T WO T T
[y e [
| <« - - -Gatibration_ _______\ Validation _ _ _ |
P-factor 0.79 P-factor 0.65
. R-factor 1. Rfactor 2.5 I
NSE 0.66 MSE -3.62
1 RE0.71 B
1/1/60 1/7/60 1/1/61 1/7/61 1/1/62 1/7/62 1/1/63 1/7/63
¥ T @ —_— % o
0 ggppy N Sinanidy — dvinsaada iviuuuaas

AW 3 NTMUMININNTEBULTIBULAZATIHUAUYNABIVBLUUUINABSTU
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NA197 1 WUT SEmdnal 2553 uag 2556 Ussannnsiuselenifiauiiisnsinns
WasuuUassetiudn Tiud fels (1.07%) wagliua (:0.41%) Siufianas luvaeilensmns
(+1.12%) wazgnaMNIsy (+0.27%) fiuifinty wazdresewingd 2556 war 2559 wui
i3 (:0.99%) uarenam (:0.51%) Situiionas luvneAliBudu (+0.82%) uazgaamnssu
(0.74%) Tuifintu dufunmsliiauiivaeunladute 2553 waz 2559 wudn elsitui
anas (-1.03%) luvawiiiuiildfudiu (+0.53%) e1ew131 (+0.31%) LLazﬁuﬁqm’mmiu
(+0.51%) Wity Mnmsleszinuii 3 fanaddnvaznsudoudamslivselon
fnudunnsreiy Fddidudoyadmivamansainslivsslenifiaulusuaniidululs 3
anunisal

dlensiaaeuauulug1vesnisaianisaidensiiuselevifiaud 2563 wuin
fdudsrAniuauieglunasivinun Ao mawnnisainmsal S1 flendudszAniuaui
0.73 dnduanugnaes 66.6% msliuseloviiinuussaniild 87.81% unawh 77.76%
uazd 73.18% fanmgniesgeiian nasnnisaianisal S2 Slendussavsuati 0.77
dndumnugniios 69.27% msliusElemifiruUszianundn 93.309% Uil 89.03% uas
geamnsIuiinugnAesgeiign 84.75% wagnaannisainisel 53 TenduUsEaviuatln
0.76 dnauanu gndes 70.35% mslivselovifiaulszsinninlsl 89.25% win 87.84%
wagiufignaminssu 83.87% fanugniesgeiian dufufmunsolitoyansudoundainis
TUselenifinuseningd 2553 2556 war 2559 WHusunudmsuaanisainisliselen
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Abstract

This research aims to promote knowledge, understanding, and enforcement
of environmental laws in the management of the Khlong Saen Saep area in Wattana
District. The objectives are to study the government’s policies regarding the enforcement
of environmental laws, examine legal measures concerning environmental management,
and explore strategies for promoting knowledge, understanding, and enforcement of
environmental laws in the Khlong Saen Saep area. The study employs a qualitative
research approach, utilizing document analysis and in-depth interviews. It focuses on
examining various documents related to laws concerning environmental management
in the Khlong Saen Saep area. Regarding international laws, the focus is on those
related to environmental management and regulation in the Netherlands to analyze
appropriate legal enforcement measures. In-depth interviews utilizing open-ended
questions were conducted with five residents, five commuters, and five authorities,
totaling 15 participants, using purposive sampling. The study findings suggest that the
state’s policies and legal measures regarding environmental management are inadequate
due to unclear and non-enforceable legal measures and a lack of penalties for violators.
Consequently, the public lacks an understanding of these measures. Therefore, studying
Dutch laws, which enforce standards to involve citizens in sustainable water management,
offers insights into the development of proactive approaches to enhance water
management in the country. It is suggested that proactive approaches for promoting
knowledge, understanding, and enforcement of environmental laws in the Khlong
Saen Saep area in the Wattana District of Thailand should be developed to address
the current issues. This involves providing education to the public, promoting policies,
and establishing collaborative work among all stakeholders. Utilizing Dutch laws as a

guideline is recommended.

Keywords: Klong Saen Saep, Environment, Pollution, Legal measures
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Abstract

The research reports legal measures for public transportation services through
applications. The objective of this research is to study the legal measures and analyze
related problems of the state agencies responsible for supervising public transportation
services through applications. This is done by studying legal relations between the
application system service providers and the drivers to find which laws can effectively
be enforced to set up guidelines for developing appropriate and fair public transportation
systems in the future. This qualitative research employs document data analysis
together with field work data and in-depth interviews with those who provided public
transportation services. The acquired data were subjected to overall interpretation
and used to pinpoint key issues to propose guidelines for solving problems.

The research shows that the present law supervising public transportation
services through the application systems is the Ministerial Regulation Re: Ride-Hailing
Vehicle via an Electronic System B.E. 2564 (2021), currently under the supervision and
enforcement of the state agency, namely, the Department of Land Transportation on
public transportation services through the application systems. This research reveals
that some application service providers refuse to submit applications required by the
said ministry because such law has never imposed legal punishment for the application
system service providers who failed to comply with the application system requirements.
Therefore, the Department of Land Transportation should set up measures to motivate
or punish the application service providers who refuse to submit the system applications
in accordance with the ministerial rules. As for developing guidelines for “Ride-Hailing
Service Vehicle via an Electronic System” appropriate measures for the present era,
the guidelines should not require the drivers to register changing personal vehicle
to the Ride-Hailing Service Vehicle via an Electronic System because it would create
a burden for the registered drivers. Instead, it should register changing to passenger
transportation services through an Electronic System. Furthermore, the findings suggest

the legal relations between the application services providers and the drivers as one
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type of bilateral contract that the service model is characterized by reciprocal obligations,
having such legal relations does not conform with the nature of the following contracts:
labor contract, contract for making goods, brokerage contract, partnership contract or
carriage of passengers contract which may impact the responsibilities between the

service recipients and application service providers and potential drivers in the future.
Keywords: Legal measures, Public transportation services, Applications
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nseanuuuitionMaBeudiiussAvinwiideuadanissaniu
waluladdmdunisiSeunisaausaulatduuuidaiauiivy
Designing Effective Learning Content that Influence MOOC

Technology Acceptance for Massive Open Online Courses

quun avars! anva Anussesl uax ues ATNAINAZ

Sununta Kotchasarn, Lakkana Kidbunjong, and Mayuree Srikulwong

UNANED

nsBaumsaeusevlatuuudaiiennuu (MOOO) Tuusuwelneiifaulouasdliany
wnTundwdaludiinen  wikadugvsnamaBeunnszuumdisdoginn  §ideds
auladinudafeiunsdslasedadommadoul  fenafinadensoniunistiinaluled
nsi3sunsaeussulaiuuudaiiosmvu eeenAdediinguszasd (1) WeAnwmansenu
voatladednlasadradomnsdoud Tiun msuanmadndmatoudesnsdnaulineudy,
nsdndduiiienn, niswdadenifumiedesuvuilesiadn, warnisfidaunisedusg
Afnasiensvensumaluladmsiseunisaouseuladuvulaiiowmay (2) Weadiauuy
$raesmansznuvesiladmearidensseusunmsliinaluladnissunisaeuseulatuuuida
Wiy (Technology Acceptance Model) mﬁ%’aﬁﬁﬂwﬁayjaL%ﬂﬁﬂﬁ]’mm‘iﬁummj
ﬁLs?j'msmzy‘ﬁﬁummwﬁwﬁaﬂumsﬁwmizwLLazaammUImaa%ﬁﬁmﬁdLﬁammiﬁaumﬁ
gouvy MOOC Tngl#Emsidonuuuianzas muunumuesgiBeivg eunauiunsdy
wuugnle 9uu 10 AaY uaglinsdunual@adniumaienniiady Zoom nan1s3denui
tafosulasaiadomnisdouiinadenissoniumalulad MOOC uazannsaadisuuy
$raosmansznuveatafofulasaadomnisdeusiiinadenissousunislivalula
MOOC dwitlusuan aauziisuenavenenguiodsividunival viednwiladedu « il
vnareUsAnsnmmanissunsasuseulatuuuideiienvnvuy
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Abstract

While the adoption of Massive Open Online Courses (MOOCs) in Thailand has
doubled in the past year, research has continued to reveal their limited success, which
can be attributed to multiple factors. We contribute to clarifying this underperformance
by investigating how the structuring of content might affect the student acceptance
of MOQCs. Specifically, our objectives are (1) to study how displaying clear learning
goals, logically ordering the content, dividing the content into small-structured units,
and organizing discussion forums might promote student acceptance, and (2) to build
a technology acceptance model (TAM) of this relationship. We conducted in-depth
interviews on Zoom with 10 experts who have taken varying key roles in developing
MOOQCs, using purposive and snowball sampling techniques. We find that structuring
does indeed influence student acceptance and that TAM can help clarify this effect.
Future works may diversify the panel of interviewees or investigate other factors on

academic achievement.

Keywords: Technology acceptance model, Massive open online course, Online

education, Supported learning, Structuring learning content

umin

Sagtumaluladidvaususnsasounquifiouynituiilulssma msdounisaeudslign
$rifaogualuaniudnu yaraihluaunsoidsuiFesiiaulahudumesiinldnaeana Fdu
antunsAnwinlanidinnuadlalunmnissuunsdnvesuladuvudaiioumyu
(Massive Open Online Courses: MOOCs) wilusmsiuyamavialy luiddnngugiFou
(Digitalagemag. 2562) luusemelnglvinnuddyiunsdudiunmsSeuinaentinauuleus
MR IAG shussuunsfinweeulatuuudaiionmsy TnefinseuwunAaiiddnfe
mswannszuvesulatifiensBeuimslnavinalvaitussmingnsnisBeumsasudammnn
S¥UU MOOC Qﬂﬁﬁumsﬁumﬂmqmiﬁmmwﬁwmé’sﬂfuwaﬂm iiensdnmsGeunisaeu
Tuszuula (Thai-MOOC) (dinsuiauivemansuasinaluladuwis. 2563) lasdl
wIngaelneuazasUszmenmenuAIAsgkazonty 104 wis Tul 2565 T3
e 589 F1 famnloudsudin 15 dueu Wuduand 2564 WouuUnuauay
(nsuUszndaius. 2565) uenanifaflantumsdnululngaisaaunanmesy MOOC
WU CHULA MOOC Fafifj3euannnin 1 & 518391091 100 391 (CHULA MOOC. 2566)
Tuilgtudufuhesnudg q Iarwaulalumstaundsussulatifiuiniy

snmsiiiulaves MOOC ¥ilsiinsmsinunideiieniiu MOOC itssnntu Tnesmiide
fiAgndesiu MOOC wiadu 2 Juuuy fe sUuuud 1 Wunstiuwudhasimsseusumalulad
(Technology Acceptance Model: TAM) Lﬁu‘wqwﬁiumiﬁﬂmﬂﬁﬂﬁﬁwammwau%’max
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nslfimalulaglussdnsvioynnaiitaslidlaazesurowginssunsliinalulad sauda
Hadviituaronisinalulad vilvausoussiiunadugrsvesnisldimaluladly Ssoradwli
FieateatunsiaviunGeuluunasiosy MOOC anunsaianuazUuTUnEeunie
ndngmslifanadunvsminsdoudiuiuld dnidedulvgasld TAM Wefinwenuieades
vesnINsBeudiEavienaduqvivesmsGoufungfnssmesiGou  anmuandouiidsmar
weRnssunsSeu uavnseeniuuiomluunSeusoulall (Meet & Kala, 2021) fhoehaty
¥edm A1y (2563) namd1 “JadesumssensumaluladiiinaronanisBeuvesindnu
A avuayn Usslovdannislinu anudglumslion mseenuuy wesdemunou
AUAAY”

dhuguuuuil 2 AnwlassadraiioninisiBeus (Structuring Learing Content) e
sadunvisres MOOC Tnetmidbldlisuuzihidbafulasasadommadeusiinmsussnaudie
Tgusvash Setuiilom Womdugos uay dauefvse (Weerasinghe & Ramberg. 2009;
Junds adeded. 2556) fethatu f3a (2565) wud1 mseenuuulassasailenn Wudiy
Wiliresnsoaniuu MOOC fivhlviAnradugninisnisGeu

ogslsfinny SelsifenAdelaithuuudians TAM suguuuudl 1 snsnniulasaiig
\domnsBeudmusuuuuil 2 finandieiy auedifeiuidnumansenuaintadediu
Iﬂiﬁa%"’mLﬁamﬂm’%&mﬁ@iamiaam%’ummiuia@ e lanunsoBuduliiinisianisZeunsaeu
vuwanasy MOOC %Lﬁmﬂixﬁw%qunqmﬁs{aLﬁaﬁmﬁﬂmﬁa%’mLﬁ@ﬂ’]ﬂﬁﬁ%iﬁﬁ
aunsasemsiuFieiidnuiniiussloviiasliouie  InelinsdunivaiBednangdemey
AfunumiAeitesiunisGouaeuseulaiuuudafioumsu Adilidesdauideladne
Wumsifisssmeswesmyideifieatu MOOC MlaxduuselevilunsinnisBeunsaousoulat
wudaiteumsulifiaunmuazdszavsamaniu faiu aagfideTalfnwauduiug
syistadednlassaiadommaiouslunisGounisaeusoulatuuudafioumay
(MOOC) dmasdianissuiindivselesd way mssuihldnudemuiuuinasinmssausy
walulad (TAM) viseli lngldnsdAnwvivesgliusmsludseimelne

L

ngUsTaIAnsITY
1. Lﬁaﬁﬂm{]ﬁaﬁm‘lmaa%’wLﬁammiﬁauif (Structuring of Learning Content) 1%
nasimn1sseniumaluladnmsSeunisasuseulatduuudadfioumsu (MOOC)
2. vioafauuudiaes (Model) lassadraiovnmsGoud fifinadonissensunsly
wialulad (TAM) msSeunisaeussulatuuudaiionmay (MOOC)
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NUNIUIIIUNITIU
1. nﬂiﬁﬂunﬂiaauaaulaﬁLLUUL?Jﬂl,ﬁau'w’l“vu (Massive Open Online Course:
MOOC)

MOOC #831131n Massive Open Online Course 1814 naNgATAMTUNISISEY
soulainszuunUslildnurEvdesimidiedntosuassessugoudnaumnn finguszasd
iiedaiesunsBeusliyanariluansaiGeuiudumesidalslaglifitoulals 4 wudu
Fodrin (nsufiu. 2563) Msluszuu MOOC HqaEuduainnisldszuunmeluiminede
yo3ansgouint mntildimusudiossheesdnaea  dlsszuuldsunstanndudusi
wuuftansnsolfumninendeeng q dademseinidigszuu Weulsiudeyauandalena
TinAnwdifavdnansene 4 16 Tudagduilgliusnis MOOC unnune laun edX, Coursera,
Udacity, Khan Academy, YouTube Channel for Education wag TED-Ed %ﬂLﬂumﬁﬁﬂﬁ
TusneUseinea dagliusmsludsewmelve ldun Thailand Cyber University, Thai MOOC,
CHULA MOOQC, Gen Next Academy uag Skilllane (Workpoint TODAY. 2561)

eAwluszUUMOOC gruanTaegiBrvaainaniunisinyinasmiienusng g
Jhmesguanenyy (nawiiiu. 2563) fnmslimeluladaduayunsdouhueotedunoside
fisvznana-Unndlewresioulnd Usznouse daleduauen 5-10 uriivane 9 aa
fuanaiomussonevesuneu TndlenasusznounisBeu Anssuuasuuiininesulat
WevagouautilavestFou fifeyanisliinanGeutaznansviAanssusig 4 Iiaouaunsn
thanfnsgigSoulasinsandiulsadomuneulimnzateluls (gaf W3, 2558;
Useuy tesmaulng. 2560; w5388 Foduns. 2562; ansd ooulaien. 2565)

mMsfnwunAIATeiReatfu MOOC Tuted A 2013-2020 wuindunauide
AiraulafeiumsiannunBelasidauuiassmsseniumalulad (TAM) 1ndis
57.84% nUnANLATEF LU 102 umanuvhlan uazgatiufnuwgAnssuveiFeugean
fl963.73% fiflea 13.73% AAnwAgITUMIERNLUUUNEEY (Meet & Kala. 2021)

nAteiiaulafinvundoussuladlulssmelnefieguuszuy Thai MOOC wae
CHULA MOOC 1ng Thai MOOC agnngldnismiuguaresnsensinisaaudnu Inemans
Wowaruinnssu edninaalnsantumsinululssmanazisssng safanhen
MASguAETsuenTY Yenua 589 T8 Sfamsideudou S 1.5 dueu
(nsuUsEdUS. 2565) @ CHULA MOOC agnglinsuimsvesguduinnssunisBeus
Pnasnsaluviinends SsdfFounnnndt 1 &weu d583nd1 100 Fu7 (CHULA MOOC.
2566)
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2. wuudInaeen1sgausumalulag (Technology Acceptance Model: TAM)
Davis (1989) laiausiuudiassnsuausumalulad Nuanimnudunussening
FaUseng 9 aunsensviliiinniseausutazdmaluladunldass asnwi 1

Perceived

Usefulness
/ o L

Attitude Behavioral Actual
External Toward Using —» Intention to » System Use
Variables A Use (BI) Y

\ Perceived
Ease of Use

(E)

A 1 Technology Acceptance Model
11: Davis et al. (1989)

Buanduusaeuen (External Variables) dsrasionissudassdiufie n1siusis
Usglowiilléisu (Perceived Usefulness: U) warns3uiildnudig (Perceived Ease of Use: E)

ms¥uiildnude (6) enadwmasomsiuifiauselevillésu (U) waevimunianide
(Attitude toward Using: A) fifltausuifeussleviiilésu (U) Aezdwmadeviruaianuide
(A wagauslalun1sliau (Behavioral Intention to use: BI) Tuunandanssusieustlon]
filFsu (V) odwmaromuddlalunstdnu @) Tlaonse uonanil fiausdaudeuse
msldan (A) svdmalifimauddlalunstéon @) awilfiianisseniuuasimalulad
1714934 (Actual System Use)

TuthgtunAdedulvgasAnyifeniunmeBeuly MOOC smukuuiaes TAM sty
Anwinaanmsiuitaussleniflasunasnsiuiiltaude Tasasuesnunungingsy
JisunaznisesnuuuuniGou fnuidvdudesiiAnwidulsneuenddnaronisius
feuseloviildunasnssuiinlionude éun auamuesszuy (System Quality) AunIm
Y8amangns (Course Quality) AaAINATSIAUSNIS (Service Quality) adwa1dnsaly
M3dans (Observability) Anuaunsatunsnaaesldy (Trialability) Anugudou (Complexity)
nseonuuulassaiumsling - msfideniatuazanunsndszendldluaniunisaiaidld
(Yang et al. 2017; Alamri. 2022; %a3a AN31248. 2563) Fetfu AnuziiTedenuauladinui
Tssasradomnisdoudidusudsmeueniifinatenisusisslowidldsunas mssudi
Tude warahawuuseedanainaiomnsdoudiifnadensseusunsléimaluladnig
Beounsasussuladiuudaiiieumuy

3. Iﬂsaa%ﬂatﬁammsﬁaué’ (Structuring of Learning Content)
wumnslunseenuuudeiifidmiu MOOC Ussnaudne daidosdiu (introduction)
1¥un Tnssadasein Taguszasdniadou uay dawilemn (content) ¥ud Aonsaeudld
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ussny densaouilivaaeuadladevuesiFou uasdensaouililunisdnionss
wazsieansiugiFeu Funis adneded. 2556; 45346 Fofluns. 2562)
thivinaedanndernudidmiernudumavesuuBoussulat fio mssenuuy
anmwndendmiunmsdeudesulatuasmsihiauaemdmiuniafoul Hmsdalasead
Hemniafousiussnause (1) msuannadnsiay Inqussasinsdouslinousuresundey
(2 msdedduiemnsBeuiuiiseylflundngns (3) mautatiommadouiifumhesos
wuuillaseadne way (@) mssiivdunseduneluiderisiu (Weerasinghe & Rambers.
2009) uidlsifinsBusuanuduitussenidlassaiaiommsSeuduasnadugrslunsous
aniziidoTeaulafinundadofienvdmansznuiernudidaviomnudumarves
wuidsueoulal Tnswiutadesunisdnlasaaiomnisoudiidmariensldaussu
Tngldwuudnassmunguinissensunisldmaluladansaune (TAM)

NIDULUIANYDIUITY
sideiidsAnulasaadeninisGeuslunsdsunisaouseulatduuuidadie
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Abstract

This research aims to study and compare health policies for the elderly during
the COVID-19 pandemic in Thailand, Japan, and Singapore by focusing on mental
health and promoting COVID-19 vaccination. This research employs a qualitative
methodology using a document search on the internet in Thai and English of
responsible government agencies from 2020 to 2022.

The research shows that the mental health policies during the COVID-19
pandemic for the elderly in the three countries are different. Village health volunteers
(VHVs) in provincial areas and public health volunteers (PHVs) in Bangkok Metropolitan
Administration (BMA) of Thailand use the method of home visits and telephone
communication under the concept of “reducing negative emotions, increasing positive
mood” to relieve the elderly’s stress and become more comfortable. Meanwhile,
Japan and Singapore set mental healthcare programs or activities for the elderly
online and on television. As a part of the COVID-19 vaccination, the elderly of these
three countries were prioritized as the first target group to receive the COVID-19

vaccine at no cost and received constant stimulating injections.
Keywords: Health policy, Mental health, COVID-19 vaccines, Elderly
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Abstract

This research aims to 1) develop historical thinking skills by using the jigsaw
cooperative learning and 5W1H techniques and 2) study student satisfaction with the
jigsaw cooperative learning and 5W1H techniques. Using purposive sampling method,
the targeted group of this research includes 33 Matthayomsuksa 2/7 students from
Srinakharinwirot University Prasarnmit Demonstration School (Secondary) in the first
semester of the 2023 academic year. This research is done according to the Deming
cycles (PDCA). The research instruments include the following: 1) learning management
plans 2) an assessment form on historical thinking and 3) a questionnaire on student
satisfaction with the jigsaw cooperative learning and 5W1H techniques. The statistical
analysis includes means, standard deviation, and statistics measuring relative development
scores. The research shows two aspects. Firstly, the development of historical thinking

skills of students is at a very high level (GS=78.60%) and has a very good level of

historical thinking skills (%, = 13.61, S.D. = 1.01). Secondly, 81.60 percent of the students

are satisfied with the jigsaw cooperative learming and 5W1H techniques, that is, students

have a high level of satisfaction (X = 4.08, S.D. = 0.89)
Keywords: Historical thinking skills, Jigsaw Cooperative Learning, 5W1H technique
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