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ABSTRACT

This research article is a component of the research study, “Guidelines for Estimating the Cost of Interior
Design by Building Information Modeling and Developing as an Educational Product”. The purpose of this research
article is to study the Finland Model integrated with the building information modeling technology in the
Introduction to Cost Estimation Course. The researcher’s idea was to make the students in the course easily
understand costing. Therefore, the model was studied.The findings could be summarized as follows. The model
under the PAOR’s five cycles with the course was efficient and effective. This was different from the traditional
education model that focused on routines, teaching and scoring students, and evaluations with examinations only
without new teaching methods or structural adjustments. In contrast, the Finland Model focuses on self
adaptation with new teaching methods or techniques and designs, structural adjustments, integrating research
with teachings, students’ complex thinking skills and improvements, and evaluations with feedbacks in all learning
periods. It is suggested that the Finland Model must be implemented step by step. The details of the main and
supportive guidelines must be clearly consistent in order to be integrated with any technology and applied to all
subject.
Keywords: Learning Management, Finland Model, Building Information Modeling
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AnufuiRINASIANsAnmmNgNsmansnsTmuLIne1desuinemandeluladuazuinngsy Sefluuaus
Tuwati asnsailUlfluansfufivesmsanuuaemnssueans, Inenmansimalulad, 3mnssy, Aavy, Mwuay
9u 9 wazgUuuulumsasuvesiiunaudlunaiinadfalunisifiuszavsaimnnsiseus (Surapom O, Bubpha T., 2018,
pp.62-68) nelFuurAnfiunaudlung fdunouuaznizviunisnaunaiuiuszninmgul aud uagn1sufin
Usgnaumelinfndidey 4 @ laun

il 1 NsUTusUMULEniYINIg Aenisvinuesindvinsvsesnsdlunniinerds laud dnixnisuuuiaing
(Routine Expert) waztUnIVINTWUUUTURD (Adaptlve Expert)

dudl 2 msiuinisaeuy AensieusiferiumadeisnsasudunAndisndu loun msiFeudifeatumadna
n158eU (Learn to Teach) ﬂ’l'iE]E]ﬂLLUUﬂ’liﬁE]UIWJ %39 N15U3ulAT9a39 (Constructive Alignment) WaZNITHAIUNTT
8LarN13a@9U (Combining Research and Teaching)

gl 3 MsBouivesdfitou AslidrAnveulundiuszeziian an1ud ﬁLﬂmmaiﬁﬁL'%auﬁmﬁuﬁumiﬁau%ﬂﬁmm
i mammaui%ﬂgummuLLumm Solo Taxonomy daduuudalag John B. Biggs waw K. Collis ifmuasiunmnn
HANTSISEUIvRIT Y Felajatiuamenisaounasnslirriuuainuausihii us SOLO Taxonomy iunszuiumsi
SLummmmw FFeuiisnsiSeus ddiddnusensvilsie daouaziitasusdslsigiFeuldlityqnifianududou
wagnelfAnimuinisnndu fsedunantsFoudusoendu 5 seiu Tdun szdulasaadieiiugiu (Prestructural) sedy
YUNBAFYT (Unistructural) seAunateyaned (Multistructural) seaunuduiug (Relational) kagseRuve18uINsIsH
(Extended Abstract)

a4 nsldnnsussfiufiensiaun AeludndudeisnisaeulianuddyfunisuseduiionmundienisTi
Joyatoundu Lﬁﬂﬁﬂunmwwaqmﬁmmiﬁauf

asUuudniiusaudlinng lifisusnsinmsauindeusaznisdovesnaluladeiglumsinnmaiiounisausin
felsinnudrdgyfuuiunvosudaz 5183 1unsAndaining uazn1suszendsuuuuLazimadanisaouliunzay
AaIAndAsy 4 dntneiu (Usayayn Taw, yaysen L?iyaﬂﬁsumqa, PUNHans qméwﬁmsﬁmwa, 1455995 1Sadlnena, ashui
quee, 2561, w1 314-329)

%
3

n13a¥1auuUIIaesdayaeins (Building Information Modeling)

wealulagnsaiauuuinaesdeyas1as (Building Information Modeling) vi3eisanin BIM Idaqtuiiunumeddny
Tunszuaunsesnuuunoains Feflgasunazteridulszlond l6un waluladielddmsunisesnuuuaninenssy v
Tifaeonuuy femamunasnaugnirannsadoasididilatuiedumsaiudu 3 57 uwudaau iudnuagnsads

a

Fuanuluuuy 3 47 1Wundn Snalnlunisevauunauazdndiueiig 4 lneaiuaunisiiauiugimesiiu 2 87 uay 3

aa

i WelinswdsunuaseasiBenvesing Nardwateauuedy q vmue ausaundoyafinseiu ioannsdnuge
a
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wiAntuanmasduey awnsolfinelulad BM dhiufunszuumsaineassAnanudunsesniuy Tnsasdiuld
Faauanmatszananadeyasne 4 ety 1w n1sneauuuTng 3 iR fadedudiionisuszanasen (Cost Estimate)
Sutumausing q Tuauneadns (Phasing) iletisantumeu uazszernatlumsvinuliduas annislimiwennsyana
wazAlgTelunsviheuli anuaiunsaludiunisiuuuneadna SI0AMUUANN 9 29991A15 ANEINTAIUNTTIRUY
roaamutumeuTeNLnDas wazeNaINstlun T uuURealusULUITR N UUIAT anatludiues
madeunuululdegnation 30% shlilassnseasraadadaniuin vhawldinntu Siludefunusiuiy duadums
yhaulusuuuuvesiiumwalvg Fadululudnvurnsionulusouiuiiedy aunseinisdenledlidauvestuny
\sheiuld waznisiszuu BIM anldlunsdaviuuugunisieaina (As-built Drawing) luuuuanIsIBaziBenves
auildvinseaiianie annsnthlulfifugiielunisissnwenasuieselfine1ms (Renovate) luswnan nasmauld
Tun5umsdnnis (Management) Asnoaianasnetgnislinuvesdsnoaina (Applicadthai, 2016)

Tnetumeunsviuves BIM 7 5 daw Iiud madawdenlasinis BIM ngusvasdlunsld BIM asrsusud oo
BIM siifiunsyuiunisyiiausuiudie BIM uagddulassnsiounuiigniivue saufisnnslideyaeians (msma
guwn, 2560, w1 10) YagUuiiviarewensivas wu Autodesk Revit, ArchiCAD, Tekla Structure, Sketch up BIM 1Jusiu
uazanuasavessenliusluisaritufuandstuoenly uazusiazaevifuasiaviinnsguuasdnuuzren I IaLiv
Inldtoyaifdnunsenizromuios yilvimsuanivdsudoyasewinatudulaild

muummmLLmﬂmmsm‘mumuwmmuﬂmwuuﬂuaﬂwmwm OPEN BIM Tagvitiigaiu building SMART ey
Fansuesguanadmiunmsvihnuimiulaglidaefusendnsalilunsimuinuudiass BIM vilinsuaniasy
deyaszrieronsiuag BIM anunsavildlaedie Sunnsgudoyanansiigniamndusnduidedn IFC (ndustry Foundation
Classes) uazganAuIsuszin BIM nnaafazamisanisaseantg IFC uazamsaviinis Link niedndilwdusziny
IFC Suinluldusauiuld (VR Digital, 2017)

NIDULUIAANITIVY

AINANTNUNIUITTUNTTY 1504 miammil,iaui (Learning Management) Aunaunlutea (Finland Model) uag
miai'mqumaawauamms (Building Information Model ing) K LiaaumaammmamﬂiauLLmﬂmmia%IﬂaI‘U
NIz TR smLwaﬂiymumimwaﬂmm%wumu 4 Usenns erdesfuuasimundeidesiuduimg way
wyudunnamazdndiluwuunderainulun1siidedaujifnng Faléun 1) uwu (Plan) miﬂgumwaﬂiwzqaw
At uud ity 2) UATRNNS (Act) muun dunulUIHUZR 3) dana (Observe) nan15URTR uay 4) asviouna
(Reflect) Namiﬂﬁﬁ’ﬁLﬁuﬁugwumaamsmLLmuGialﬂathwiaLﬁ'aﬂmaammi (Anans Jeyadgyleyua, 2549) wazlunisii
WH93995 PAOR aekteanilu 5 2sasldmuann 1 ¢
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A5n1579%

19I5 2

Tnguszasdlunsly BIM

Unistructural Wy

\@® ./

GEQNITRTh Y

#9711 BIM

A 1 LAAINTOULUIAANISINY

diiulaTansde
wnuANMUAT!

As L

Uaa1A"% BIM

ATl U TRANT T991n01M 1 uaninseuwnAnn1sITElRiIMUALKI9as PAOR wuseanidu
5 2997 Bergazidenarldununisianisiseuslagsunuuiuaudliea ysunsiumalulagnisasisuuuiasstoys
91A1SVNIANISANNIIUNIY 15 dUAE 11UA1579 1 Aadl

1979 1 LLE‘WNLLNUﬂWi%@]ﬂ’]iL%EJuiI@EJEU LLUUW‘HLL@M@KIM 120}

Finland doui 1 dauil 2 daui 3 daud 4
Model nsUFuzURuutinduNg nsi3euinITaeu nsEBuiveiseu AsUTELIUNDNI WAL
24995 e Aanssunan .
UATH WIVDNITLIBUG - N YInnns Solo Taxonomy Tasen1s (Project)
uAnT3 NANTIULEIN
1. #dnNN15999N13 -Lecture QUL UszidiunaannnishnAy
Uszanasan -Practice 1A3aN75 BIM ¢ HiTelasens wazesuiy
P . . Prestructural o ~ P
1 2. Usglewilvenis -Discussion Lot aehie nannssieUszlowd
U131 -Brain Storm sgaulassaineiiugiy vesmsUsznusele
3. FBnsUssnnsen -Lecture ngUszasd _ Uszidiunaainaanduly
4. JUuUULATUABUNNT  -Practice Tunsl4 BIM 1 lovaddasnis wazeduiy
2 UszanasIAIuY -Discussion L WBnszuuvuuazdunau
neU-azide0 -Brain Storm FEAUNLNDARED nsUszInusIale
5. MSWUINAIU -Lecture a5 UsBIUNAINNITIMAL
6. dmv Bill of Quantity ~ -Practice WHUUUR —’— . Y8alAsINswazUuRnTs
7. AwaUSuaeu -Discussion 47U BIM ’!‘!“!‘ WUIALINIU 9911 BOQ
3 o o ' . Multistructural o =
8. AWINATIAR-AMSY  -Brain Storm T haveseserl s s AMuNUTINANULaY
FEAUNALYULBN NIIUATIEAR-ALTS
9. MIAUNY -Lecture FLiiy Uszillunaannnisaniiiu
10. YUIAIUT -Practice NTZUIUNTT NUVBIlATINSLALUUR-
11. e uiiwau Discussion  ¥ausiiu A AMSAIUIMUTINANTY
12. vnenulses, -Brain Storm  ¢38 BIM MI(H UAENIIUATTER-AUTS
RUIAN, DU 9) T AANUAS 9 16
4 Relational

I have several ideas about
1 can link them to the big picture
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Finland doufi 1 doudi 2 douii 3 douil 4
Model M3Usuguuuuindung nsiseuinsaau nsseuivaefiseu msUszduientswaun
233 . W - fanssumnan )
ﬂﬁﬁ'ﬁms NIVBNTLIVUJ A nSsuLERL Y3 Solo Taxonomy TAs9n15 (Project)
13, anuwlesiines y o
Y, SEAUAMUENWUS
14, wnnuwlesines
SRRLR
15. lassunsUssanad -Lecture Ay : UszLllunaaInNnIsA NI
AN TNAY -Practice 1A9N15638 i W yoslasansviavun -
5 vwAlin (Project) -Analysis waufign ‘lHIUI' funou fmsduiuns
-Present MAUATIN Extended abstract AILLHUUY TMTIRTIEA
-Reflective  mslidaya e waziliaualaseinislvdl
Thinking 91A15 BIM AUTYIYUINGIIH AuUnaula
o~
WNaN13338

HanFAITeAusITUFTRANST 1

1.1, ust (Plan) 91NUuHUY93893U RN 1 TnefivhdenisiFeus 2 4o 1éun uuzihsodn wevmnelasey
uazndnnisuasUsslomiveansUsziusan feguuuuiusaudlinatuiife sedulassadsiiugiu (Prestructural) Ly
FuiifizouarssndliiinlaliBmade q lunshanudladomiduiemssuiionm ldaunsoasuvioaustoyald

1.2, UFUANT (Act) Marhusuanneasufoinasd 1"Ltﬂ%ﬂﬁﬁﬁ%qmiﬂﬁﬁaw%ﬁﬁag 2 JULUU AD WU us
wan lawn N13ussens (Lecture) Wiun1susseneswasidenlneraeu wasn1sufun (Practice) iWunsliuuRlaerivun
Tang luguuuunudiindinluviosdou wuamnsufifiada 16ud msaunun (Discussion) unisaunuLaniuasunim
ﬁmLﬁumaiu%uLgauiswdwqﬁaauLLazQ’SEMM%Q’SWLL%Q’SW WaLN1SIEALANBY (Brain Storming) Lun1suaue
wRnnnauiiou feansaunuinasnissraavesanduideiiesidnuysanmanelulad BIM dunisdamien
TAsens wazthlugnisufifludusioly

1.3. danm (Observe) nan15U U ?zfqmﬂmiﬂﬁﬁ’ﬁﬁgqLmeqUﬁﬁ’awé’ﬂLLaxLmeq‘UJjﬁaLﬁmaq’m}iﬂﬁﬁamﬁﬁ
1 wuiwumnsfoandndifeuiinsuilinisussersanngaeuluszdud udluiuimsufoRasunisaunuiuaniuasy
AnuAnLdSsuIzdenawmniudissuieiunnnitaunmniugaeu

1.4. agviouna (Reflect) MnHan1sdunnsasUfoAnisd 1 limutgmiindwing Ssennsadidunismuusuny

195U URN15Y 2 sialdlel

HaN153TEANATUFTRNST 2

2.1, wnt (Plan) InuAUTaasU RN 2 Tnefiiadeonisidous 3 4o Tdun funeunisuszanusia 353
Uszanmsna ULULLAET UL ST TAL U U-asiBen Gaguuutfluuaudlinnaduilfe seduyumeuien
(Unistructural) duduiifiFeuassjadulufyumenden fifsuazsuuniinmeideya wiovennszuiumslddaiuay
winlalusyauin

2.2. UFDRAMS (Act) Mathusuansasufiiinisi 2"Ltﬂ%’ﬂﬁﬁﬁ%ﬂmiﬂﬁﬁam%ﬁﬁag 2 JULUU AD WU us
wan Lawn N13ussens (Lecture) Wiun1susseneseasidenlnelaeu wasn1sufuf (Practice) iWunsliuumlaeivun
Tavd Tugunuunuvilndinlusieaiou wuamsufdfesy Toun msaunun (Discussion) unsaunuiwaniuasuniny
ﬁﬂLﬁuﬂwaiu%uL§8uizwdﬂa;§aauLLaz;EL%EJW%ﬁL?ﬂuLLazﬁﬁﬂu WaLNNSIEANANBY (Brain Storming) Lun1suiaue
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uARINNEuAEY SmsaunuuesmsssauaszduiideFesiiinuysanmanaluled BIM duinguszasiluns
14 BIM uazahlugnsufoaludusely

2.3. danm (Observe) Han15U U mmmmaﬂgummLmequ‘uwaﬂLLawLLu’megumLaimaq’maﬂg‘ummw
2 nudmuamsUfiindngSeuimssuilinisusssenndaoulusedud uazannsolieneideyaluitedls uenaini
gain1sseananedlaa

2.4. agviouna (Reflect) MnransdanmasUitRnsd 2 liwudgmiinduviis Ssasnsasuiunsnmuusuany
295U{0RNT 3 delule

HanFAITeAUITUF TR 3

3.1, uWy (Plan) 91NUuNUYe39a5UFTRNST 3 TneddadentsiFous 4 4o léun nsuvanuanaiu s
30911 Bill of Quantity ATUIUTINANTY UALATUIUATIAR-ALTIY %ﬂgﬂLLUU?\IuLLaum’Tmma%uﬁﬁa FEAUNALYULB
(Multistructural) {uduiigFouagmou auodneyuuesiivernvasinniu disuaunsadnnguld

3.2, UDAMS (Act) Mathunuatnsasufiinisi 3lﬂ%ﬂﬁﬁ’aﬁqﬂﬂiﬂﬁﬁammﬁﬁag 2 SULUU AD WU UR
wan lawn N13ussens (Lecture) Wiun1susseeseasidenlneraeu wasn1sufun (Practice) iWunsliujumlaeivun
Tavd luguuuunuuiindinluviosSou wuamnsUfdfiada 16ua msaunun (Discussion) Wunisaunuiuanivasuniy
Anitunelutudsusevidaounas3ouvdediTounasii3ou wognisseanans (Brain Storming) Lunstiaue
wuAnINNguey Fansaunuiuarnisszauanesasduidedesiinuysanmamalulad BIM duarunuUfohn.
BIM uaziilugnisufoaludusely

3.3. d4.nm (Observe) NaN15UfUR %d%ﬂﬂﬂﬂiﬂﬁﬂaﬂzﬂLLu’JﬁANUﬁ‘fﬁMﬁ’ﬂLL@%LLu’JMNUﬁTﬁLﬁ%m%adwf\]iﬂﬁﬂﬁﬂﬁﬁ
3 nuduumaUfdandndidoudnssuilimsusseeandaeulussdud anmsaliesgideyaluitodld wararnsn
UuRlusuwuuwuuindinla

3.4. agviouna (Reflect) Mnuan1sdunmeasufuanisd 3 lawudgmiunduviag uderafifiFouunsauiidesi

Y

msdnlauazmumlumsyfoalusuuuunuuiindn Ssannsadudunsmausuaninsesufoingd 4 deluld

HanTITIAUITUF TR 4

4.1, wuu (Plan) MnunuvesnasUFoRmsT 4 TaeiadensiFous 5 4o T mnnauitu vnaounts mnaa
frmanu vuaneutsey, wieg, 3u 9 uasnaneulesinesdunuuilunaudlumnatuife sedfuauduius
(Relational) LHutuiifizouaFouslunsysannsaudiniusifonlosnnudig 4 Adeatoaddetu

4.2 YA (Ac) msthusuaneasufifinisi 4ltﬂ%ﬂﬁﬂ’aﬁm’ﬁﬂﬁﬁa’m%ﬁﬁag 2 JULUU A WU us
wan leun n13ussens (Lecture) Wunisusseneseazidenlnedaou uaznsufif (Practice) \Hun1sliuiRlasfvun
Tavd Tugunuunuuilndinlusieaiou wuamsufofesy Teun msaunun (Discussion) Wunsaunuiwaniasuniny
ﬁmLﬁuﬂwaiu%gulﬁauiwdwﬁaauuazQ’ﬁaw%aQ’Sﬂmmzé’ﬁau WaLN1SI¥ANANBY (Brain Storming) Lun1suaue
wAnINnaudi3ou Samsaunuiuasmsssauauossdunsysanmamalulad BIM dudidunszuiunsyihausiud
#e BIM Beazdesasiioufualunszuiuns BIM ndaanlddnuanudlunuainisnsufdinsi 1, 2, 3 uasthlugms
UfTRlutuseld

4.3. d9.nm (Observe) HaNSUSUR %ﬂﬁ]’]ﬂmiﬂﬁﬁﬁﬁgﬂLLu’mN‘dﬁﬁﬁMﬁﬂLLaBLL‘mWN‘Uﬁ‘ﬂ@Lﬁ%m%ﬁ]@ﬂﬁ]iﬂﬁﬁam‘iﬁ
4 wudhmuamsufiRvdngSeulimssuilinsusssenndaoulusedud annsoiinneitoyaluidoild aunsoufoa
Tugduuuuuuiingialdl wazannsninsalludeildugialdmedagiGoues

4.4. azviouna (Reflect) nsansdannsasufoinnsi ¢ linudgmitinduris wienaflfiZouunsnuiidosi
msuilanagnumulunmsufoalusuuuuuuuiingn wagenvazdesianudilatuind@nwiunsedubesnmsinsalludsd
IiufdRluitesusteateidslunsinuuasfusslovinazamsadidunsmuununuisufdingd 5 deluls
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HanFITEANITUF TR 5

5.1. unu (Plan) 91NuUYe09RsURTRNST 5 Tneiivhdenisioud 1 e Ao lassnunsuszanasiaeiasin
o1dbIAEn SegUuuufuuauslueatuiie sefurIBumETIN (Extended Abstract) Lutuiigi3suazuevouian
vosmusnnindemilldfin Wumstinsest nsaduassdasiiouuundn vioauumdengudll enudanumdla
Tussiuilinduseuan

5.2. URURn1s (Act) ﬂ’]iﬁ’nmua’m’mwﬁﬁﬁﬂﬁﬁ 5 VLtﬂ%'Uﬁﬂ’a%qmﬁﬂﬁﬁaawiﬁﬁaei 2 JULUU fp mem@ﬂa
wein Liud nsussens (Lecture) tlumsusseeneaziBenlnagaou n13UfjuR (Practice) LUum{LMUQummﬂImamsm
fvun wagn3ATIZY (Analysis) Hunsiaseiaig 4 fiiatuainmadouieted deds Jym wasiBudlatym
fules WM eUFTRESy fo n1siwaau (Present) iumsnununuasuiiadsassdtulaeidoudausrdonis
Bouiil 1 uazanaussoaey uasnsagviounnudn (Reflective Thinking) unsagviounnudaiiannsatiluiam
nsfnwwarnsURoR Frasdoundulugnmsufoilutuusn uazarysannismelulad BIM dusidulassmsdeunudign
Muuasmdnslitoyasinis %wué’aaaqﬁaﬂﬁﬁmuﬂiumumi BIM ndsanldAnsuuwdluniuainisesufoinisi 4

5.3. &unm (Observe) wamsUjua mmﬂmﬁﬂgummLmequuwaﬂLLauLmeqﬂgumLaimawwwgummiw
5 wuhi3suanunsnUfoRldnuuniinaly aunmessianueglusedud feiidennariuegiudizouusazyana

5.4. avviouna (Reflect) mﬂwamﬁmmmwwgummw 5 smLﬂumimLuumimmq%ﬂg‘ummw 5 10u993
anvhefiazuenldinasujtinsimundudedusn Snaufoinstuanduiiiiadls

NNNSUHTRNUNUNMIIANITSEuslnesUsuuTukaudlung LLaxmﬂu?dﬂiﬂﬁﬁaﬁgﬂ 5 2995 Bangunegatindnu
Azandnenssueans aviaadnenssuniely Muugameifousou 43 au nausingin uiudlainse A 1w
11 AY Fewar 26 1n3A B+ 1w 14 au fogag 33 1A B 911U 10 AU Fogay 23 1A C+ 911U 4 AU Fagae 9 1N3A
C 31U 2 AU Fowag 5 1nsA D+ 913U 1 au fewar 2 1nsa D 911U 0 AU Sogay 0 uazlnsa F 31U 1 Au Segay 2
(losmnlaiiiidou) anunn 2 fil
2%

2% 0%

A WU 11 AU
26% B+ 97U 14 Au
B 97U 10 AU

B C+ U 4Au

=C 99U 2AU
23% o

5D+ 9UU 1 AY

=D I 0Au

33% .
mF UIWU 1 AY

AN 2 wanansinsaUatan1alulnisanen 2562 Maeun 2 51839 1UseaasIAlednu
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oonuuumsaeulvy wio msUiulassaiis uazmsuaunIdeiunsaeu gatunseuiumsilinruddnyi fi5eud
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JalduauuY
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faoudosufoimundnnssuuuuiiuwaudlunaniutuney Usenaudiouuifndidn 4 duw dawil 1 nmsufusuuuy
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unaruiifuduniswesnuiteides wamensssanusaaueeniuunnusinelulaensaiiauuuiass
Toyaeasuaziamndundnfausininsinw dsldfunsatuayumidesemuinidesuln uminerdomelulad
FIVUIAATYYT SUNBIWUANATUNUITYY 2563

10



N5a@FIVMS Aavranntpenssuemans udinenduwses UN 12 aUun 1 unsey - dnueu 2564

LONE15919D9

a a v a

Andns Jayayrfeglagwa. (2549). WLFUHURNS : wuansdmsuag. WWedni: Tuniusnsuma,

Ingns Aagdand. (2554). MaRawnsRauiRmelstuaisanudadnsen Wituln Anenlusedvaiesssung
3309 (BUS 400). (51813581 NeWuINISiounIsaou). NTUnne: iningndeasunal.

31 AUAWFS. (2559). aMs.5yyT Tulle wdsssmaiuuaud du “a1915diloandn’.. glannsaeuealvd. dudu
25 WU 2563, 910 http://www.pr.rmutt.ac.th/news/3951.

NTING HUUIA. (2560). WUNIAISYINTUAYIZUY BIM. EUAU 20 lww1eu 2563, 21n https://eit.or.th/paperseminar/

USeyey flaw yaysmn ideitiimmunna dwidans grsndydeina ussans Sedlnana wag osiuy avee. (2561). NISWAIN
219136AULUUNTFBUTTAUNMNINGIES (RMUTT Model): uuamnanituuaudging. 1sasagmans
waaamaﬁwﬁwmé’a. (46)2, 1.314-329.

AINUAVITATANINSANEN. (2560). HHUNITANYILAITIR W.A oD o-bEne. NFUNN: NINUNS IR 1.

AppliCAD Public Company Limited. (2559). BIM (Building Information Modeling). #UAu 16 Lwgu 2563, 971
https://www.applicadthai.com/articles/bim.

Suraporn, O., Bubpha, T. (2018). The Effect of Finland Teaching Model Implementation on Learning
Performance on “English for Business” Subject: A Case of Students from Faculty of Business
Administration, RMUTT. International Journal of Applied Computer Technology and Information Systems,

8(1), 62-68.

VR Digital.co.th. (2560). BIM. &uAu 18 w1 2563, 910 https://www.vrdigital.co.th/2017th/archives/4405.

11


javascript:void(0);
http://www.pr.rmutt.ac.th/news/3951
https://www.applicadthai.com/articles/bim
https://www.vrdigital.co.th/2017th/archives/4405

noufainiatendaawing : Msdeszvaarlnenssuluniziaulnduns
Antiun wluassaie’

Critical regionalism theory: an analysis of architecture in Rattanakosin island

=
Satanan Chanowanna

1* < a o oo
AzanIUnENIIUANENS UMINeIRBRaUINg

1*Faculty of Architecture, Silpakorn University
* Corresponding author. E-mail address: Chanowanna@gmail.com
received: August 11, 2020 revised: November 27, 2020 accepted: December 23, 2020

UNANED

uneuidnyiessianitdnonssulumesaulnduns Tnefnwinduiiegneeinns 8 uds mungquinine
feudinn¥ues Kenneth Frampton lngldi5iiasziigunse aaduszneu Taguavanudenndesivuiunlagseu
iioasayndedurguunseungufigfinaiondainng nansinwinuin ngudediiiiseonuuulagldliennsel
uazosAUsznovannunssulunuunng 9 @ 1) mmi‘dizLﬂwamﬁu%zjqa%’mhmﬂiiﬁﬁLﬂuLaﬂﬁﬂwm‘Tmﬁq n1590
178 uarsaziBuandnvesgunsenas 1wy nsliussiaunn nsaiimifienns Sansvsnauaznisiuniensssy
N 2) ernsmamdivenssuasiiunisanusissgasiden nsliiandduwasnmannudaianiienansliegdenndes
funguf winnseenuuuazyieunsnduniniadeuedliug udinuitluusensiinsanudadeunuuiagvosdu
ogsRuAuTIAmNENGs Fefiuindunn Aen1seenuuueinsUssinvmndivensaudnasliiduinavessunsarinny
Ussiamaniy uidaunueimslssnymndsenssutuinosgadumuidnuesnisduiaiudesesdndtauasdaiay
suddlinarednlagiliviognénunnnin nanldianinenssufidenfnsiuusidulumumguiginiadeuds
Inndudifinaisildunnavainvats uazuenanddiinuusiamesusssmaindindegamumguives
Frampton Aenstaufueumssdilasnisailasadonmnssuumnanuansiufsdelasinisdanulueiasuimds
dlefulasmsusuusmnusieraaiiiinisdenliiweveniufowanadownifufidutagueaiiinegnsousy
ARy andnenssy linedenddning inesaulnduns sndanuel

ABSTRACT

This paper analyzes eight cases of architecture in Rattanakosin Island using the theory of Critical
Regionalism posited by Kenneth Frampton. It analyzes forms, elements, and materials while also examining
their contextual relevance, which aims at a new interpretation of Rattanakosin Island’s architecture in the
theoretical viewpoint of Critical Regionalism. The finding reveals that all the cases imbue the grammars of
Critical Regionalism architecture. According to the analysis, the attributes of Critical Regionalism as the identity
of these buildings are characterized by 1) For the institutional buildings, they are likely shaped by a peculiar
grammar that intertwines fragmented planning schemes with details of mass and volume, for instance, the
use of sun breakers, and even abstraction of forms; 2) The cases embody meticulous-detail decoration,
including colors and textures of materials and skin adornments for commercial buildings. Pastiche, however,
is also found in some buildings decorated in flashy colors and tones. The commercial buildings focus more
on tactile sensibility since they pursue an intimate interaction of the users; these tactics heighten the

experience for the users. The eight cases demonstrate various approaches relevant to Frampton’s theory;
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however, transcending the listed techniques of Frampton, some cases furthered employ discourses on
memory and marketing themes, and, for the cases of renovation, it reveals a technique of deepening the
building skins in order to display the old memory used to be concealed.

Keywords: Critical Regionalism, Architecture, Rattanakosin Island, Identity
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ABSTRACT
The purposes of this research are 1) to study Term exhibition (SALA) community, and assign the identity
awareness and the community identity to promote community product value. 2) to develop Term exhibition
(SALA)’ its economy, materials innovation and technology prototypes, and universal design. For the research
process, Mixed Methods Research is being used by the researcher for enhancing the universal design in

Prachantakam District, Prachinburi Province. There are 30 participants joined the focus group who were
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experts, local technicians,who work in Sub district Administration Organization (Bahn Sai -Ngam Community)
The research was devided into 2 sections including 1) questionnaire 2) in-depth interviews and descriptive
statistics. As the results, 1)The capability area: The community enterprise aims to increase income for the
communities in Bahn Sai - Ngam through more convenient transportation and sufficient natural resources
production. 2) The Cost of Bamboo Stems: Nowadays, it is costly for establishing bamboo exhibition due to
many sizes of bamboo stems in demand; particularly during the rainy season; as bamboos cuts may damage
bamboo shoots making the price of bamboo so high during this wet season. Due to the high demand, therefore
the government should promote more bamboo planting in Prachinburi Province to increase the supply of
bamboos with lower costs. 3)The modification in bamboo stems’ sizes: The integration between bamboo and
of modern material is useful; especially for adapting the modular system in design. The process can lower
the cost of bamboo, and reduce the weight of bamboo structure as well. Moreover, it is practical to transport
and install SALA in anywhere, The research may contribute to local economic development, reduction of
social inequality, and also a creation of additional income for the communities.

Keywords: SALA, Bamboo, Bamboo pavilion, Identities
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ABSTRACT

This research aims to study the landscape design for the community and improve the sustainable
development to value added of banana plantings around houses in the Nong Pho Village, which is in Chee
Wuek Sub-district, Kham Sakaesaeng District, Nakhon Ratchasima Province, is the pilot study area for landscape
design to integrated with community participation method to make knowledge for sustainable community.
There is the research methodology to collecting data such as surveying the physical environment area around
the sample houses, interviewing with representative participants, and in-depth interviews with the experts for
consultation and suggestions about landscape design and development in order to promote and value added
for cultivated banana plantings. The research found that paddies and fence areas around the houses can be
used as planting area for banana plantings. The people of Nong Pho Village can make income for households
and communities. In addition, the improvement of landscape areas can promote as a tourist destination by
integrated learning center for the community.

Keywords : Landscape Design, Community Participation, Cultivated Banana
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The design contributing to identity creation for a small hotel
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ABSTRACT

The purposes of the study aimed to seek for design guidelines and create the identity for a small hotel;
Ban-Sri Family Hotel, which was considered as the case study. Ban-Sri Family Hotel is a small hotel business
located in Kabin sub-district, Kabinburi district, Prachin Buri province. The hotel has been operated for five
years. From the initial survey, the researcher realized that the core problem of the business operation was
hotel business competitions in the area. Unless the problem was solved and the business plan was
developed, they would cause the profit loss in the long-run. Therefore, the purposes of this research were to
study room’s interior designs created as an experiment room of Ban-Sri Family Hotel. For the methodology,
the researcher firstly examined the problem relating to the hotel business through these procedures: reviewing
literature, conducting a survey in order to study behaviors as well as decision-making principals of the sample
and studying the local identity in Kabinburi area. After that, the results were brought to be analyzed for
room’s interior designs with the applied local identity in order that the creation were to be apt to the purposes

of the study and to be in accordance with the interior design theory also.
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A partition was created for space provision. The space was utilized for guests in terms of convenience
and privacy. Moreover, the interior designs of the room were contemporary by increasing serene atmosphere.
Matched with hotel’s policies, the designs contained simplicity, coziness and local identity of Kabinburi.
Additionally, design specialists evaluated the created artwork. It showed that Pattern 1 Design was mostly
appropriate in accordance with the purposes of the study in terms of efficient usage: durable, easily
maintained and valuable. This design led to a finest efficient interior decoration according to the prior purpose,
ultimately.

Keywords: identity design, Small hotel
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ABSTRACT

The number of elderly people in Thailand is increasing, which is a result of the changes in fertility
and mortality that is affecting the age structure of the Thai population. Furthermore, the elderly tend to
experience a decline of efficiency in their ability to do simple daily activities that affects their lifestyle. Most
of the elderly must also take medication on a regular basis. However, they may sometimes forget to take
their medication not only at home, but also when they go elsewhere. Therefore, they may have some
difficulties separating the medicine, and finding drinking water when they have to take their medication
immediately. For these reasons, this research aimed to 1) study the problems and requirements to be used
as a guideline to design and develop a drinking water bottle with a multipurpose medicine storage box for
the elderly, 2) design and develop the aforesaid water bottle, and 3) evaluate the efficiency and satisfaction

on the design and development of the water bottle. One hundred and five samples participated in the
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study. The research tools incluing an in-depth interview and questionnaire, and the gathered data was
analyzed by the mean and standard deviation. The study showed that the elderly accepted the medicine
storage box, as it was convenient for them to drink water immediately after consuming some medicine. The
storage box had three sections one each for breakfast, lunch, and dinner. Moreover, a label or sign indicated
when the individual had to take that respective medicine. In addition, there was a device to separate the
medicines when there were too many to take at one time. The product structure was made of
polycarbonate and the drinking water bottle had a capacity of 250 millimeters. In this design, the product
was created based on the concept of the cross-sectional area like a human kidney, and the bottle’s shape
was designed based on a portable stainless steel whisky bottle. The results showed that the efficiency and
satisfaction of the elderly was at a high level (X=4.27; S.D=0.40) in the function and benefit, pattern and
beauty, material, and safety.

Keywords: Design and development, medicine storage box, drinking water bottle, the elderly
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1.2 in3eailefldlun1side Wunuudunualdednldifeduntvaloraadassiuan 50 vi fendudymuas
AnufeInIsvInthaundoundeafugounyszasddmiudaeeny fegredniu iwu 1) iudilymuazarudesnis
TumsSuusemusdulsedrednsls 2) ﬁﬁuﬁi‘]zymLLaxmmﬁaamﬂumawnwwmLLaxﬁﬁum%ﬁm%’u%’wixmum
oedls 3) mnfvntdunieundonfusnaiunusrasiudaufaiudesuuuunansusidosndls sy
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Uszanslumside fie filismgiunisesnuuunandusiviousseiug aaensudiongimiagma
\ndanssuaniaiguazionmy
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#1579 2 nan1sUssiulsgansanuazanuiianelasegunuuraniinundeunasaivenaunusyasidviugaeny
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HATINAIUNTHAN 4.42 0.34 gl
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ABSTRACT

The objective of this study was to identify the strengths, weaknesses, opportunities, and threats of
fabric products in the community and to transfer the knowledge on development of fabric products with
natural dyes. A sample of 20 entrepreneurs was recruited and received the knowledge on the process of
loincloth dyeing with rice straw color in 1 pattern and 3 fabric products. The analysis results of strengths,
weaknesses, opportunities and threats revealed strengths in participation in the community, strengthened
group of loincloths weaving, and weaving and fabric production process; weaknesses in the lack of
developing various modern styles; opportunities in a way to expand production to the international market
using natural dyes; and threats in the lack of resource persons, expertise in pattern development, a variety
of product transform, and modern innovation. Regarding the transfer of knowledge, the trainees were able
to utilize the knowledge. All or 100 % reported their highest satisfaction. The worth compared against time
and cost (benefits gained over time and cost) from the training of technological transfer was reported with a
highest satisfaction by 18 trainees of 90%.

Keyword: process knowledge management, product development, fabric, natural dyeing
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ABSTRACT

The objective This research is to study the intellectual and cultural capital leading to design and
develop products to be in line with market demand. Case study. Sai-jai Mudmee weaving business, Um
Chan, Prachaksinlapakhom District, Udon Thani Province using a combination of quantitative and qualitative
research methods collecting information on the environment, establishment and explore participatory
markets with entrepreneurs The tool used is a questionnaire that has been validated and evaluated for
content validity index by marketing experts. How to use in-depth interviews data were collected from a
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sample of 20people.The results were analyzed together with the results from the study of the community's
cultural capital to determine the guidelines for product development. Create prototype products and test
new products in the market. Collect data from 100 target consumers. The research results show that from
the market survey, consumers perceive that hand-woven products still lack identity, product development
to be diverse Therefore leading to the study of cultural capital in order to develop a unique product
model. The results of the study are summarized as a guideline for product development by using tangible
cultural capital in the Mudmee indigo weaving wisdom that the skilled community already uses. New fabric
created from red lotus field Design products in line with the target consumers. Is a group of ladies, civil
servants or government employees aged 35-40 years and then conducting product prototypes Bring the
prototype to test the new product in the market, which has been well received by the consumer group.
The overall satisfaction score is 4.60, meaning very good level. The business of Sai-jai Mudmee weaving
business has continued to produce the woven pattern fabric from red lotus since collecting data from the
development of 3 months after the product is released. It is found that the trend of revenue from
distribution is higher than the original. less than 80 percent per month

Keywords: Folk textile, Cultural capital, Product design and development, Consumer behavior
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ABSTRACT

The objective of this research is 1)To study methods of fruit storage in households 2) To experiment with
finding soil formulas and product forms suitable for storing fruits, and 3) To design ceramic wares for storing fruits
in the household.The process of developing a product for storing fruit depends on the design and experimentation
methods. By studying the methods of fruit storage. Cold water can maintain the freshness of fruit but there’s
must have the object that ventilates between a water and fruit. The experiments were designed in accordance
with the factors affecting the freshness of the four fruits, namely ventilation. Ethylene gas, humidity and
temperature. By experimenting with soil formulas and product forms to reduce the temperature inside the

product to 21-25 degrees Celsius. The results of the experiment is the 17" soil formula which contains 50% Ban
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Hua Bueng soil, 20% kaolin, 30% black clay and 10% grog with a percentage of shrinkage and water absorption at
12.7 and 10. 8, respectively. This mixture is suitable for forming product and good at absorbs water. The results
of the product model experiment is the temperature inside the product with holes above the water surface tends
to be lower than the normal product after tested for 4 days at 1 degree Celsius, which can be reduced to 25
degrees Celsius at the temperature difference 6-7 degrees Celsius on the day. 5 and 6 with the same relative
humidity in both form. The researchers analyzed the results of the experiment and designed the draft with the
consultant for design the prototypes. By using formula 17 to form and design the product according to the
experimental product form, which has holes above the surface to help the water evaporate faster. Drill holes to
help circulate air on the product wall. Finally, burned at a temperature 1,100 degrees celsius without glazing.

Keywords: Ceramic wares, Storing fruit, Ban Hua Bueng soil
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ABSTRACT

The purpose of this research was for study and design of the stirring machine for jaggery from solar
energy. By comparing the efficiency of stirring process between machine from solar energy and manpower.
The stirring machine is assembled from 60-watt 12 volt DC motor by use a 10 amp MPPT charger controller
as a device charges the electricity received from solar panels to energized the battery 12 volt 45 amp used
to store electrical charges that can produce electricity to use immediately on a day without sunlight. From
the experiment, it was found that the jaggery was used 18 liter per cycle. When comparing production time
from labor, taking 1-2 labors rotation, using 60 minutes. The stirling cycle of labor is 40 revolution per minute.
When using the sugar stirring machine for 35 minutes, the propeller revolving cycle is at 100 revolutions per
minute. When comparing both stirring forms, the mechanical agitation causes a time difference in comparison
to 25-minute labor, which can be used to process various processes. To continue production when comparing
the duration of 1 day, there will be production 3 times a day which will yield 54 liters per day. The labor of
the people takes the time to stir the palm sugar in a total of 180 minutes per day. It takes a total of 105
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minutes to stir per day when compared between labor and machinery. The use of machinery saves time than
manual labor by 75 minutes per day, which is 58% faster than before. However, using machinery to replace
labor can reduce time and labor is fatigue. and can speed up the process after agitation.

Keywords: Stirrer, Jaggery Sugar, Solar
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ABSTRACT

This research is Logo Design and Packaging Development for Handicraft Group of Straw Plastic’s Product
from Nong Phluang Subdistrict Chakkarat District Nakhon Ratchasima Province.The purposes of this research
were: 1) To design logo of the handicrafts from plastic straw. 2) To develop the packaging of the souvenirs.

3) To assess the satisfactions of the customers on logo and packaging design. The study was a survey research.
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Research Instrument were. 1) Interview form to find out the data to support logo design and packaging
development. 2) Questionnaire to find out feedback from experts. 3) Satisfaction survey form to find out
customer’s satisfaction. There were description, mean and standard deviation for data analysis. The results of
the research were as follows. 1) Logo design had shown the identity of the product, contemporary style,
reliability, universality, and unity. The simple color of the product helped to create customer and
membership’s recognition. 2) Packaging development was considered to safe the product. 3) Model of
packaging was improved and developed by recommendation from the experts. The box was made of kraft
paper KI275 with front side drilled cut, covered by PVC, and ended with glue on back side. Packaging graphic
consisted of product name, type of product, logo, illustrations, manufacturers, distributors, background,
packing number, price, and four color offset printing. 4) The results of satisfaction on usability and marketing
issues from customers is high level. The satisfaction of customers on usability is high level with X =4.21, and
S.D.=0.76. The satisfaction of customers on marketing is high level with X = 4.26, and 5.D0.=0.74

Keywords: Logo, Package, Souvenirs
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ABSTRACT

The Study Identity of OTOP Nuad Thai for Install Public Relation Exhibition is creative research, aimed
to 1) study identity, story, and context of Thai and Alternative Medicine 2) bring it to design identity for
install exhibition in 16" Thailand National Herb Expo, starting with study the document, learn from expert,
observation, and planning to design exhibition about Thai and Alternative Medicine, through enterprise
policy makers, The Department of Thai and Alternative Medicine in Thailand. This research is divided to 2
parts; part 1 is study on knowledge and part 2 is the synthesis of artistic works to design exhibition by
divided into 3 main progress; identity design, structural design, and graphic design.

Keywords: Identity, OTOP Nuad Thai, Exhibition Design, 16" Thailand National Herb Expo
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ABSTRACT

The Study of Factors and Conditions for the Development of Industrial Crafts Products for the One
Tambon One Product (OTOP) project in Thailand. Case Study: Products development of Lampang Province.
The objective was too studied essential factors and conditions of data set, And issues of principles that must
be considered, Which affects the design and development of OTOP products to understand and determine
the product development directed for designers and workers. Research methodology: This research was
qualitative and there was content analysis by coding techniques from SWOT Analysis and essential data, four
workshops: 1. Workshop to developed potential manufacturers, OTOP entrepreneurs (Quadrant D) in design
development. 2. Lampang provincial development plan meeting 2019 3. OTOP Product Champion: OPC 2019
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(Provincial Level) 4. Focus group directed on the development of industrial crafts products. (Together with
the four wisdom groups.) Results: Issues and data sets related to factors and conditions affecting One Tambon
One Products (OTOP) development. There are 3 main components: 1). Cognitive domain of factors and
conditions 2) Cognitive domain of data for creative 3) Assessment Criteria.

Keywords: Factors, Conditions, Industrial Crafts Design, One Tambon One Product (OTOP) project
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Morphology Analysis for Design Process
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ABSTRACT

The development and promotion of cultural products are the concepts that integrate the arts and
culture follow the trend of creative economy into a business to increase the artists or artisans’ income and
economic values based on their cultural capital. This research aims; 1) to study the Teen Jok textile for
designing the decorative throw cushions 2) to establish the prototypes of decorative throw cushions product
by using the Teen Jok textile. The qualitative and quantitative methods were used to collect data from the
purposive participants. The data collection process consists of survey the basic information, customer behavior
evaluation and designing the products. Then, the prototypes of these products were passed on to other
people, makers as well as entrepreneur in Mae Chaem district as a suideline to develop their products in the
community. The result of the research, these products were made by applying the harmonious color tones

from pastel color and the traditional color of Mea Chaem (Red and yellow). The prototypes of decorative
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throw pillows were the squares and had 12 inches and 16 inches. The results showed that the customer
satisfaction towards the new products were in the highest level (X = 4.64, SD = 0.17).

Keywords: Creative economy, Cultural industries, Cultural product, Striped cushions
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ABSTRACT

The objectives of this experimental research on the oil paint from natural plants were to research and
experiment with the use of oil plants from the natural plants to substitute the ore, to analyze the quality of oil
paint from natural plants, and to evaluate user satisfaction towards the oil paint from natural plants. Relevant
documents were reviewed and the production of pigments from natural plants was learned from Prof. Qiuben
Guitou at Tokyo University of Arts. All data were compiled to produce the oil paint from natural plants. The
satisfaction of the 3 sample groups involving teachers of oil painting, oil painting artists and students from the
oil painting program at Shanghai University was evaluated. The findings illustrated that all sample groups were
satisfied with the use of oil paint from natural plants at a moderate to high level in terms of pigments
resolution, viscosity and color of the paint (X =3.87,S.D.= 0.50).

Keywords: Oil paint, Natural plants, Pigment

Introduction

Oil paint has existed in Northern Europe since the 12" Century (Jones, S. 2020). The key compositions
of oil paint are oil and pigments, some of which contain harmful substances to health. Although oil paint has
been inherited and developed constantly, a number of oil paint manufacturers remain concerned about the
safety of application. Some oil paint contains toxic pigments and heavy metals such as lead-white, cadmium,
and cobalt. These compositions will show the impacts after direct consumption or inhalation, which most users
are unable to avoid (Ploeg, S. 2018).

Most pigments are made from ore. The book Mineral Facts and Problems mentions the use of ore in
color production in that, “Ore is widely used in color production. It was expected that 400,000 tons of talc was
used in color production in 2000, and the rate will be increasing, which will impact higher demand for such ore
in the future.” (The Staff Bureau of mines.1976:1086). Furthermore, the selection of limited raw material and
the complicated pigments extraction process lead to costly oil paint, such as the blue color from Lapis Lazuli,
which is a rare ore for producing high-quality colors, Tyrian purple from the sea slug, which is called “Murex
brandaris Tyrian purple” and the most expensive color in the past because 12,000 sea slugs were needed for
extraction of only 1.4 g. of pure color (Colazingari,M.2011:171), or Indian yellow, which used traditional

production from the urine of cows fed with mango leaves and water only (Finlay,V.2003:214).
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For the above reasons, the researcher was interested in using natural plants to substitute for ore or
animal bones to minimize the risk of toxins from some pigments and reduce the use of limited rare resources.

Moreover, the production of pigments could decrease the import of color from overseas sources.

Research objectives
1. Toresearch and experiment with the use of oil paint from natural plants instead of from ore
2. To analyze the quality of oil paint from natural plants
3. To evaluate the user satisfaction towards the oil paint from natural plants

Scope of research

1. Scope of the sample group

A total of 100 samples from 3 groups were enrolled consisting of 30 professors, 30 artists, and 40
students from Shanghai University for evaluating the satisfaction towards the use of oil paint from natural
plants.

2. Scope of raw material

The researcher conducted the experiment using 10 natural plants that gave different colors involving
the group of green color, including coriander and Asiatica, the group of blue and purple color, including
butterfly pea, purple sweet potato, purple cabbage, the group of yellow and orange color, including carrot,
safflower, and orange peel, and the group of red color, including dragon fruit peel and Roselle.

3. Scope of experiment

This research applied the extraction method by boiling and controlling the neutral pH (pH7) by adding
alum and lime to produce the oil paint from natural plants. The researcher used poppy oil to mix with the

pigments.

Research methodology
Step 1 Study the oil paints production process from the relevant documents and textbooks.

1. Documentary data were compiled from the relevant documents and studies to the pigment
extraction process from plants and the oil paint production process. Data were sorted for analysis and summary
for the experiment in the next step.

2. Field data were obtained when the researcher studied the pigment production process from
natural plants, and the qualities of each type of oil used in painting from Prof. Qiuben Guitou (Qiuben, G.2019)
at Tokyo University of Arts.

Step 2 Try out the oil paint production with natural plants. Firstly, produce the pigment from natural
plants using the sedimentation technique before mixing the pigment with dry oil to obtain the oil paint.
Step 3 Evaluate the satisfaction of a total of 100 professors, artists, and students from the oil painting

program at Shanghai University.
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Analysis results of oil paint production process from natural plants

The researcher studied documents about oil paint production with the aim of being consistent with
the research objectives. The analysis results were as follows.

Oil paint consisted of pigments and oil which blended the pigments to adhere to the painting surface.
Pisments and oil were found in nature; humans had utilized them for a long time (Qiuben, G. 2019:3). Most
pigments used to produce oil paint were from ore, such as Cinnabar, Realgar, lead-white, cadmium, and cobalt.
However, some of them had negative effects on health if they were inhaled or contacted, such as lead-white,
cadmium, and cobalt (Ploeg, S. 2018). Consequently, the researcher studied and produced the oil paint from
natural plants instead of ore.

Several pieces of research relevant to the utilization of color from natural plants illustrated that some
researchers extracted the color from plants to make dye, food colors, drinks, herbs and drugs, cosmetics, and
printing materials (Woranun Narongdecha,W.2019:6). The researchers discovered that the plant comprised of 4
types of colorants including Chlorophyll giving green color (Explorations of everyday chemical compounds.
2014), Xanthophylls giving yellow color, Carotenoids which was the organic compound mostly found in plants
and bacteria that could photosynthesize giving orange, red and yellow color (Ratchanee Kongchuichai and Rin
Charoensiri. 2011:641), and Anthocyanins, the flavonoid which was soluble and found in the blue, purple and
red plants giving red, purple and blue to the leaf, flower and fruit (Chothipa Sakulsingharoj, Srimek
Chowpongpang, Seangtong Pongjaroenkit and Waraporn Sangtong. 2014:11). Different amounts of such
compounds in the plants resulted in the different colors.

Color extraction from natural plants could be done using with 2 different methods.

1. Water extraction used 2 methods, including hot extraction by boiling and cold extraction by
fermentation (Nanthip Hasin and Chatdow Chailor. 2015:7). Hot extraction was more popular because boiling
more effectively extracted the colorant from plants. Color concentration depended on the ratio of plant to
boiling duration. Woranun Narongdecha (2019:6) suggested the hot extraction process by boiling in the water at
100°C. This was consistent with Chanoknart Mayusoh (2012:28), who recommended boiling the plant in boiling
water for 20 minutes.

2. Alcohol extraction (ethanol) is a better solvent than water as it has an anti-growth effect on
microorganisms. However, this method is costly, so it is applied to extract the herbs as the initial substance or
solvent for producing cosmetics, drugs and perfumes. Plants were fermented for 7 days or as prescribed by
pharmacopeia until they produced the solution (Woranun Narongdecha. 2019:6).

The limitation on color extraction from plants was the durability of pigments that were changeable to
contact with air, pH or time. For instance, the vivid red leaf in autumn gradually changed to brown over time or
a green color from chlorophyll faded within a few hours after extraction (Neddo, N. 2015:104). Therefore, the
study of research concerned with water extraction revealed that mordant, which contains acidic and alkaline
salt properties, was added to the extracted color water. The acidic mordant involved alum, lime, tamarind juice,
and soap pod. The alkaline salt mordant included alkali water or soda ash and lime. Mordant reacted with the
article, which made them colorful and durable (Nanthip Hasin and Chatdow Chailor. 2015:6).
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Both colorant extraction methods resulted in liquid mordant which was inapplicable for oil paint
production immediately as water and oil could not be blended. According to the emulsion process, when
mixing two incompatible liquids, they would not mix homogeneously due to the surface tension between the
two substances. However, after shaking to increase the free energy at the surface, the liquid dispersed in the
small drops, into the other. Anyhow, the emulsion was temporary and liquid stratification would finally occur
(Supakchon Klongdee. 2012:288). Thus, the colorant used for producing oil paint should be in a form of
moisture-free dry powder.

Transformation of liquid extracted colorant into dry powder could be done with 2 different methods.

1. Drying or spray drying requires developed scientific equipment for food processing. Spray dry was the
process to disperse liquid in aerosol using assorted sizes of spray nozzles to spray the material to contact with
heat and steam would evaporate and only dry powder colorant remained (Kloyjai Cheuyglintase. 2013:23-25).
Pure colorant was obtained from this method, which was in line with Tatdao Paseephol, Prapaporn Phiasungka
and Teratree Jaengsanam (2019) who reported that the color of Ceylon spinach fruit contained betalen, which
was a colorant with low stability to heat, especially when it was dissolved in water and changed into brown
color. Consequently, there were more limitations to the utilization and storage of liquid colorant, whereas the
spray dry method maintained the colorant efficiently (Tatdao Paseephol, Prapaporn Phiasungka and Teratree
Jaengsanam. 2019:1374).

2. Color sedimentation was the process to mix the extracted plant with acid or alkaline salt, after which
it was allowed to precipitate. Then, filter water and sundry the color completely before grinding (Qiuben,
G.2019:3). Another method was to add salt into the extract color water and let the salt absorb water and
precipitate into the pigment (Phairat Punyacharoennon, Kanchana Luepong and Chamlong Sarikanon. 2014:30-
31).

Study of the oil properties and oil paint production process

Oil paint was made by mixing the pigments with oil or animal fat that was tentatively not rancid. Oil
interlocked pigments with the painting surface. A different amount of oil could be used to test the constant
color texture (Neddo, N. 2015:105). The oil used in painting was classified into 2 types, crude oil and processed
oil. Crude oil was classified into 3 types: drying oil, semi-drying oil and non-drying oil. Drying oil was the most
popular kind for producing oil paint because it was thick, adhesive and turned into a solid film in a short time
after contact with air, such as linseed oil, safflower oil, walnut oil, poppy oil, etc. (Hoofnagle,W.S., Bayton,J.A.
and Dwoskin, P.B. 1955:29). Semi-drying oil and non-drying oil were not popular for oil painting; semi-drying oil
dried slower than drying oil so it was used as the raw material for the industrial products while non-drying oil
could not be used directly with painting as it could not get dry and required special processing to become
drying oil (Qiuben, G.2019:4).

Processed oil, such as linseed stand oil, was processed through the air blocking condition technique
and heated up to 300°C (OPUS framing and art supplies. 2009); the sun-thickened linseed oil was the equal
mixture between water and oil that was in contact with sunlight for 2-3 months, so it dried quicker than other
linseed oil as well as being durable and transparent (Qiuben, G.2019:4).

Prof. Qiuben Guitou (Qiuben, G.2019:2-3) summarized the properties of drying oil during the reaction
with oxygen during the drying process; at low temperature or low light, drying oil dried quicker than at high
temperature or high light. In addition, in dried quicker when it was used with pigments containing metal, such as

201



TsesivNs AavanUnenssueans uvminendewsens U9 12 aduil 1 unmau - lguieu 2564

blue cobalt, manganese, and lead. However, some factors affect the dryness of oil paint, such as material
surface, the thickness of color, type of oil to mix with color, temperature, moisture, and sunlight, as shown in
Figure 1.

Processed Oil

Crude Oil

Animal oil - Linseed Stand Oil
- Sun-Thickened
Whale Oil D ; D ' N I Linseed i1
- e O1 - Drying - Drying - Non- :
L| -Fishou oil on Drying Ol ~Boiled Linseed Ol
- Cod-liver Oil
- Linseed Oil - Soybean Oil - Palm OQil
- Poppy Ol - Cottonseed - Castor Onl
- Safflower 0il - Olive Oil
0il - Rapeseed O1l - Camellia
| -PenllaOil |~| -Sesame Oil oil
- Wood O1l

Figure 1 A chart showing the type of oil used in painting

Experiment steps and results of the oil paint produced from the natural plants
1. Experiment steps for oil paints production from the natural plants
The researcher applied the hot extraction method by boiling water at 100°C and processing the liquid
colorant to the dry powder. 6 g. of alum, which is an acidic substance, was dissolved in 100 g. of hot water and
6 ¢. of lime, which was alkaline, dissolving in 100 ¢. of hot water were added. pH was tested using litmus to
control it at pH7. Then, the color was allowed to precipitate before being filtered with filter paper. After the
color on the paper dried completely, it was ground into a fine powder and mixed with poppy oil. A summary of

the experiment process in terms of oil paint production from natural plants is given as follows.
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Figure showing the production

steps for oil paint

Step of oil paints production

1. Boil 20 g. of the plant in 1 liter of water.

2. Boil for 20-30 minutes.

3. Add 6 g. of alum dissolved in 100 g. of hot water and 6 g. of lime
dissolved in 100 g. of hot water gradually and test pH with litmus to
control it at pH7.

4. Filter the color with the filter paper before letting it dry in the
shade.

5. Grind the color well and mix with drying oil (poppy oil) at a ratio of

10g./6¢

2.Experiment results of oil paint production from natural plants

From the experiment with 4 groups of colors, the color of oil produced from the natural plant

changed after processing using the above process, as shown in Table 1.

Table 1 The change of oil paints produced from natural plants after the production process.

Group of Colors

Plants

Color Changes after Processing

1. Blue-Purple

Butterfly pea

Color changed from blue to green.

Purple potato

Color changed from purple to blue.

Purple cabbage

Color changed from purple to blue.

5 Green Coriander Color changed from green to brown-green.
Asiatica Color changed from green to yellow.
Safflower Color changed from yellow to brown-yellow.

3. Yellow-Orange  Carrot Color changed from orange to brown-orange.

Orange peel

Color changed from yellow to brown-yellow.

4. Red

Dragon fruit peel

Color changed from red to brown-yellow.

Roselle

Color changed from red to black.
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Table 1 shows the change of colors after the production process of oil paint due to different causes,
such as thermal change during heat extraction by boiling or pH control. The color changes could be classified
into new color groups, as shown in Table 2.

Table 2 The color of oil paints produced from natural plants

Group of Color Types of Plants and Colors after the Production Process

Group 1 Green

Group 2 Blue

Purple potato Purple cabbage

Group 3

Yellow-Orange-

Brown-Yellow

=

Asiatica Safflower Carrot Orange peel Dragon fruit peel

Group 4 Black

Roselle

Table 2 shows the colors after the production process from 4 groups of natural plants: Group 1 was
green color from butterfly pea and coriander, Group 2 was a blue color from purple potato and purple
cabbage, Group 3 was yellow-orange-brown-yellow from Asiatica, safflower, carrot, orange peel, and dragon fruit
peel, while Group 4 was a black color from Roselle.

Although pH control during the extraction from natural plants resulted in the change of oil colors, such
control provides higher color stability with fewer changes. The researcher illustrated the results of oil paint
produced from natural plants by comparing photos taken on 21 February 2020 and 20 August 2020, which
spanned 6 months (as shown in Table 3). It was obvious that the oil paint from Roselle and Asiatica was slightly
pale, while those from butterfly pea, coriander, purple potato, and Asiatica had a more brown tone. Qil paint
from the purple cabbage, carrot, dragon fruit and orange peel had a darker and black color.
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Table 3 Comparison of color changes in the oil paint from natural plants (during 6 months)

Colors Changes of Oil Paints from Natural Plants (during 6 months)

Types of Photo taken on 21 Photo taken on Types of Photo taken on Photo taken on 20

Oil Paint February 2020 20 August 2020 Oil Paint 21 February 2020  August 2020
1. Butterfly _ £
6. Coriander
pea
2 . Purple 7 . Purple
potato cabbage
3. Asiatica 8. Carrot
9 . Orange
4. Safflower
peel
5 . Dragon
) 10 Roselle
Fruit peel
Summary

The experiment results for oil paint production from the 4 groups of natural plants consisting of green
color: coriander and Asiatica, the group of blue and purple color: butterfly pea, purple sweet potato, purple
cabbage, the group of yellow and orange color: carrot, safflower and orange peel, and the group of red color:
dragon fruit peel and Roselle, showed that the color of plants changed. The new color shades were green oil
paint from butterfly pea and coriander, blue oil paint from purple potato and purple cabbage, yellow-orange-
brown oil paint from Asiatica, safflower, carrot, orange and dragon fruit peel, and black oil paint from Roselle.

When analyzing the data from the documents and studies relevant to changes in plant colors, it was
concluded that the changes occurred when the plants were heated and alum and lime were added to the
extracted color water to control pH. The colors from butterfly pea and Roselle were changed. Scientific
principles were applied to explain that butterfly pea and Roselle were the blue-purple-red color plants, while
anthocyanin was the main compound containing the dark blue in the alkaline condition or purple in the neutral
condition, or red to orange in the acidic condition (Chothipa Sakulsingharoj, Srimek Chowpongpang, Seangtong
Pongjaroenkit and Waraporn Sangtong. 2014:11). The pH condition and storage duration affected the stability of
anthocyanin. That being said, the volume of anthocyanin was higher at the high acidic condition than that at
the low acidic condition. Moreover, the volume of anthocyanin decreased when the storage time was longer
(Rattana Muangrat, Kronwika Sakulkaipeera, Tanyarat Burakhum and Leelawade Chomnan. 2014:367).

When the researcher used the butterfly pea and Roselle plants containing high anthocyanin to produce
the pigments by controlling pH at the neutral condition, the pigments in such plants were destroyed. Similarly,

it was noticeable that the red color in the other 3 plants giving purple and red color, purple potato, purple
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cabbage, and dragon fruit peel, was destroyed. Meanwhile, there was less change in the green and yellow-
orange plants. Though experimenting with such a method resulted in oil paint colors that were obviously
different from those of the initial plants, the color would have fewer changes after 6 months.

Evaluation of satisfaction towards oil paint from natural plants

The satisfaction levels of 100 artists, professors, and students who studied the oil painting technique at
Shanghai University were evaluated and summarized with statistical methods. Mean (X) and standard deviation
(S.D.) were used as the indicators. The satisfaction criteria were as follows.

1. Pigments resolution

2. Color viscosity

3. Qil color

Table 4 Evaluation results for satisfaction towards the oil paint from natural plants in terms of pigment

resolution
The 3 samples group
Group of Pigment Artists Professors Students M Standard
ean
Color resolution _ _ _ _ deviation
X S.D. X S.D. e S.D. X
(s.D.)

1. Butterfly pea 4.3 0.63 4.2 0.36 4.375 0.46 4.29 0.48
Group 1 Green

2. Coriander 4.33 0.33 4.26 0.28 433  0.38 4.31 0.33

3.. Purple potato 4.56 0.43 4.71 0.40 a.7 0.45 4.66 0.42

Group 2 Blue
4. Purple cabbage 4.7 0.42 4.9 0.24 4.85 0.36 4.81 0.34

5. Asiatica 4.66 0.47 4.5 0.50 4.45  0.50 4.53 0.49
6. Safflower 4.63 0.36 4.63 0.36 4.67  0.40 4.64 0.38
Group 3
Yellow-Orange- 7. Carrot 3.73 0.44 3.95 0.33 427  0.50 3.98 0.42
Brown
8. Orange peel 3.45 0.42 3.48 0.44 4.47  0.50 3.80 0.45
9. Dragon Fruit peel  3.45 0.42 3.41 0.49 4.4 0.49 3.75 0.47
Group 4 Black  10. Roselle 3.21 0.33 3.23 0.40 4.45  0.50 3.63 0.41
Total 4.10 0.43 4.13 0.38 4.49  0.45 4.24 0.42
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Table 4 shows that a total of 100 samples from the 3 sample groups were mostly satisfied with the oil
paint from the purple cabbage at a high level (X = 4.81, S.D.= 0.34), followed by the oil paint from purple
potato, safflower, Asiatica, coriander, butterfly pea, carrot, orange peel, dragon fruit peel, and Roselle,

respectively.

Table 5 Evaluation results for satisfaction towards the oil paint from the natural plants in terms of color

Viscosity
The 3 samples group
Group of . . Artists Professors Students Standard
Color viscosity Mean
Color 7 <D 7 <D 7 <D % deviation
B B B (s.D.)
Group 1 Green 1. Butterfly pea 3.8 0.46 4.36 0.49 a.27 0.45 4.14 0.46
2. Coriander 2.6 0.40 291 0.18 3.52 0.50 3.01 0.36

3.. Purple potato 3.11 0.21 3.58 0.47 4.42 0.50 3.70 0.39

Group 2 Blue
4. Purple cabbage 4.86 0.22 4.96 0.12 4.87 0.33 0.22

5. Asiatica 3.33 0.47 3.56 0.50 3.5 0.503 3.48 0.49
6. Safflower 2.66 0.40 3.06 0.17 3.21 0.39 2.98 0.32
Group 3
Yellow-Orange- 7. Carrot 2.5 0.39 2.66 0.40 3.08 0.27 2.75 0.35
Brown
8. Orange peel 2.43 0.36 2.46 0.41 2.96 0.17 2.62 0.31
9. Dragon Fruit peel 2.3 0.36 2.33 0.44 2.6 0.49 2.41 0.43
Group 4 Black  10. Roselle 2.78 0.33 3.2 0.46 3.87 0.46 3.28 0.42
Total 3.04 0.36 3.31 0.36 3.63 0.40 3.33 0.38

Table 5 shows that a total of 100 samples from the 3 samples groups were mostly satisfied with the oil
paint from the purple cabbage at a high level (X= 4.90, S.D.= 0.22), followed by the oil paint from butterfly pea,

purple potato, Asiatica, Roselle, coriander, safflower, carrot, orange peel, and dragon fruit peel, respectively.
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Table 6 Evaluation results for satisfaction towards the oil paint from natural plants in terms of oil color

The 3 samples group

Group of . Artists Professors Students Standard
Oil color Mean
Color 7 <D 7 <D 7 <D % deviation
B B B (5.D.)
1. Butterfly pea 413 022 405 015 445 050 421 0.29

Group 1 Green
2. Coriander 393 0.17 3.68 0.53 4.45 0.50 4.02 0.4

3.. Purple potato 4.66 0.47 a7 0.46 a.67 0.47 4.68 0.47

Group 2 Blue
4. Purple cabbage 4.86 0.26 4.88 0.28 4.875 0.33 4.87 0.29

5. Asiatica 4.3 0.36 4.36 0.49 4.65 0.48 4.43 0.44
6. Safflower 4.2 024 411 0.28 4.31 0.46 4.20 0.33
Group 3
Yellow-Orange- 7. Carrot 3.78 0.36 3.63 0.49 4.1 0.70 3.83 0.52
Brown
8. Orange peel 3.08 0.26 3.08 0.26 391 0.79 3.35 0.44
9. Dragon Fruit peel  3.13 0.31 3.06 0.17 3.22 0.42 3.14 0.3
Group 4 Black  10. Roselle 3.93 0.21 3.8 0.38 3.75 0.43 3.82 0.34
Total 4.00 0.29 3.93 0.35 424 051 4.06 0.38

Table 6 showed that a total of 100 samples from the 3 samples group were mostly satisfied with the
oil paint from the purple cabbage at a high level (X = 4.87, S.D.= 0.29), followed by the color from purple
potato, Asiatica, butterfly pea, safflower, coriander, carrot, Roselle, orange peel, and dragon fruit peel,

respectively.
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Table 7 Evaluation summary of the satisfaction among the 3 sample groups with the 3 aspects towards the oil
paint from the natural plants

. . Standard

Group of plants/ 1. Pigment 2. Color 3. Oil  Mean L.
Group of Color L . . . . — deviation

Oil paint quality resolution  viscosity color X (5.0)

1. Butterfly pea 4.29 4.14 4.21 4.21 0.07
Group 1 Green

2. Coriander 4.31 3.01 4.02 3.78 0.68

3.. Purple potato 4.66 3.7 4.68 4.34 0.56
Group 2 Blue

4. Purple cabbage 4.81 4.9 4.87 4.86 0.04

5. Asiatica 4.53 3.48 4.43 4.14 0.57

6. Safflower 4.64 2.98 4.2 3.94 0.86
Group 3 Yellow-

7. Carrot 3.98 2.75 3.83 3.52 0.67
Orange-Brown

8. Orange peel 3.8 2.62 3.35 3.26 0.59

9. Dragon Fruit peel  3.75 241 3.14 3.1 0.67
Group 4 Black 10. Roselle 3.63 3.28 3.82 3.58 0.27
Total 4.24 3.33 4.06 3.87 0.50

In terms of pigment resolution, color viscosity, and oil color, all 3 sample groups were the most
satisfied with the oil paint from the purple cabbage (X= 4.86, S.D.= 0.04), followed by the oil paint from purple
potato, butterfly pea, Asiatica, safflower, coriander, Roselle, orange peel, and dragon fruit peel, respectively.

In short, all 3 sample groups were satisfied with the oil paint from all 10 natural plants at a high level
(X-3.87,S.D. = 0.50).

Discussion

From the study, it was found that the 2 main compounds of oil paint were pigment and oil. Natural ore
was mostly used due to its color durability. However, some ores were harmful to health if they were inhaled or
contacted, such as lead-white, cadmium, or cobalt (Ploeg, S.20 1 8). Furthermore, some ores were rare and
limited, so the cost of oil paint was high. For this reason, the researcher studied and experimented with the
production of oil paint from natural plants to substitute for ores. The plants used in the experiment included
coriander, Asiatica, butterfly pea, purple cabbage, purple potato, safflower, carrot, orange peel,dragon fruit peel,
and Roselle. Pigment extraction and pH control were applied by adding alum, which was an acidic substance,
and lime, which was the alkaline salt. As a result, the color of oil paint changed, but color stability increased.

Although the oil paint from natural plants was less colorful and the color was less durable than that

from ores, they were safer, meaning not harmful to health or the environment in terms of pollution (Keycolour,
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2016). It was in line with the research on the extraction of natural color from the plants for tie-dye (2015), which
indicated the benefits of using the colors from natural plants in that it minimized the use of chemicals that
cause respiratory disease, cancer and skin disease caused by chemicals accumulation. The natural colors were
beautiful but not too bright, which was a unique property of the natural colors. Additionally, the use of natural
colors minimized potential environmental and health problems (Nanthip Hasin and Chatdow Chailor.2015:3).
Concerning satisfaction among a total of 100 samples of artists, professors and students who studied
the oil painting technique at Shanghai University, they agreed that the oil paint from the purple cabbage was
the best one containing the 3 properties including pigment resolution, color viscosity and oil color, making it the
most suitable for oil painting. Other suitable oil paints were those from purple potato, butterfly pea, Asiatica,
safflower, coriander, Roselle, orange peel, and dragon fruit peel, respectively, which showed evaluation results
at a moderate to high level (X= 3.87, S.D. = 0.50). The evaluation results illustrated that the sample group was
interested in the oil paint from natural plants. This was a positive trend to expand the oil paint production from

various plants in the future to find the plants that provide the required colors for users.

Benefits of the research

1. The production of oil paint from natural plants promotes the utilization of natural resources for the
highest benefits.

2. It helps to minimize the use of synthetic colors or certain ores which have negative health effects and
can reduce the import of oil paint.

3. The findings can be applied as guidelines for the production of oil paint from natural plants in the

future.
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ABSTRACT

The objectives of this research were to: 1) create an interactive print media for public relations with QR
Code technique 2) evaluate the quality of the interactive print media for public relations with QR Code
technique 3) assess students' understanding of using print media for public relations with QR Code technique.
The samples consist of 1) 3 experts 2) 120 high school students (grade 6).The results revealed that : 1) An
interactive print media for public relations with QR Code technique has a working style that allow users to
view the presentation of course information in leaflet format. Furthermore, if users want to see more
information and increase their understanding, they can use smartphone to interact with the leaflet by scanning
the QR Code in the leaflet, then the information will appear on the smartphone which will help the target
group understand more about the course. The information displayed on the smartphone consist of a course

introduction video, the enter to faculty website , photo galleries of learning atmosphere, classrooms and


mailto:siriporn.p@msu.ac.th

N3ENTIvNG Aavvanlnenssumans uvnivendewses U9 12 adui 1 unau - gueu 2564

various activities that occur in the course. 2) Experts evaluated the quality results of the interactive print
media for public relations with QR Code technique is at a hightest level (X= 4.58) 3) The students got more
understanding in creative media program is in a highest level (X= 4.51) while using the interactive print media
for public relations with QR Code technique. The result is students can understand the information interactive
print media more than non-interaction print media with statistical significance at the level of .05.

Keywords : Print Media, Interactive
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TWegemafudazosdnsneneuassniisng wasmaluladfimngaunyssgndlfifloiindseansnmnsineniu
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oo futu sl iesnnflvuiaidn wnwiagen wazsmatliuinisiliune Jadumglivinanisldnu
fuiunntu lussepisuduslfiamenisiadedoas i a snrifienuuads wasddnsnmnnaudenldindu
\n3eanouiumesifvuadnidnld annsalsuinsdumesidn sigsnssusieg mesunsEuls LLam‘*ﬁagaﬁﬁy’q
3o nw 1dee waziny sadadumeluladfaunsnaireufduiuslifseninauiude Saufiaslaldinaunsvlun
anennduladendnvesmsiiiiuginuyudluuda

QR Code fin swavdanis Mduusldauuu 2 3@ TneA191 QR Code 81191 Quick Response Tag
fnquszasAlun1sadis QR Code Sufiionnuazminlunisnonsialdalisiniss Svamsodafiuliey lusy
URL Text,Phone Number wag SMS vinlifazanaunslunisldsu Tnefilidosndeing iowanu QR Code wiolns
Aldiofioawnu OR Code Imaﬁlﬂﬁaqmﬁaﬁuﬂﬁi’fagama 9 ThAsan 3adUsunsuaunu QR Code funnunevany
TU5unsal 1Wu OR Code Reader #iilvis iPhone wa Android (§swt 817y uazAmz. 2559)

nmsfnludesiunudt nsuffuiusinliglddeianiagous wesdlaldd Wosmnufdusiudiiliide
malfnoussviegliderugunsaiialnenss SneiliAenaatunsaiionseduliiausegda wvhogdlasieag
annsaadededsfiuriusznduiusuvilvgfiaulandngasiinanudila uazueaiunimsimvemangnsisois
Fau Bnitadsanunsodududeyaiivionislédiud vuiteaidlaiumeta QR Code 1uszgndlfifieliAnns
Ufduniug LLamnﬂmiﬁmsnﬁmﬁ’mwuﬂﬁﬁ’aﬂﬁuuﬂm%wi‘vxlw,ﬁaqéfu WU aunsnl ssuuufuanisweunsesn
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wmalulad QR Code esuinsuazifrdenisnovauss annsaifvdoyaldvarousziam Jededsiuriussuduiug
vangasnannsailviiaulandngnsgdedsiniussnduius uaziinnsiufduiusseninstuldagiliifn
aruthauly aaudlalundngnsdeuninléd wardaiumniu
AagaseniindennudrfguesnisiimaluladausninuinldlifaUsslovigegn wazsesiulumanmuw
\sugRaeUszing Insuaud 4.0 JuAnduuuafnnisinidoitu fefitedanugmmeiiioatsdedefiu
Usganduiusuuuiufduiusg aasmatin QR Code vuau1sMinu szUUUHURNITLOUATREN WALAINITANDUALDY
AuFpsnsmsiUAsuLasm i uneluladasaumelnowaus 4.0

UIZaIATINITINY

1. ifloaisdodsfiuriitensussrnduiusuuuiiufduiusie OR Code vuaunivlnu uounsesd

2. ieUssiiuganmdedsisriiiensUssnduiuduuuiiufduniusing QR Code vuanivlviuleunsoss

3. iouszdunuidlavestingou Welifedsiuinmsussmduiusuuuiujduiusée OR Code uuaunim
Ty wounsosn

YDULVAVBINITINY
mﬁ%’aﬂ%y’qﬁl,ﬂuﬂ’lﬁﬁ’aL%qﬂixqmﬁgﬂLLUUﬁaﬂm%'au Tnstmusvouiunnsidodl
1. fuuszynsuazngaiiagng
1.1 ngudszanstililunmsideldun
1.1.1 dnideutuiseudnuni 6
1.1.2 vy S 3 Ay
2. ngufnegneitldlunside
1.2.1 Fnifeutuiisoufnui 6 lsaFeurivousnsinetay wazlsafounneund $1uau 120 au laeds
LHBNLUULRIZAS
2.2 ;:JL%mmiy U 3 AU IngIDEeNLUULNZ 9

inFesileililumaiurusudoya

1. Fodefainsusznduiusuuuiufduiusee QR Code vuanivliy wounsess

2. wuudspiflugunndodsfinsiiilensusznduiusuuuiiufduiusie QR Code vuaunivmliiy wounsous
anvazidunuuninsdiulszanua wiassauauAniudy 5 szau A duin @ Yiunats weld wazeds
UFuuse

3. wuudssiiuanudilavesnguimng Welddedsiurinisussnduiusuuuiufduiudine QR Code uu
sl ueunsosd dnvasduluuinandwlszinaa wisssduaudaiudu 5 sefu Ao Wilauniige
Winlaunn Whlaviunans wihlades waslivdinle

ad o a a v
WVAUUNITINY

1. Aodfinrin1sUsesnduiusuuuiiufduiusaie QR Code vuausning wounsaun Hideiisnsasaaseiled
Aadl

1.1 AnwuazAunhideyaifeafvaininlny szuuUjiRnsueunsosdsuuuuresdedsiiun yudsdnvazves
nMsUfduius Fsanmsinugfidenuindedsiuinnsussoduiusuuuiiuiduiusie QR Code msogluguuuy
yosusiuiuLosnnwieuazazenlunsinfiu IneseasiBesluusuiuuszneude

1. FondngnsfiFesnsuszuduiug
2. Uy mangns
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_waziBuaiinatundngns
_uiuguresidndn
. @NMN15INNTSISEUNTTaOU
. 01%wluauian
. MIAARB/FaUY
. 91saaivideunin
- USTEINIATRALS Y

10. ANAINTIUAN 9)
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dwil 1 Teyaildudernudsazsngegluusiuiu Fsusznause
- Yovidngms
- YTy uangms

O 00 N o O A W

- YALBYANENGNT
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Anuthaulalifudildusuiussanduiug @1 QR Code §338lMna1nns14TUsunsy Android Studio Lefdu
yases waadunondindudielflunsulanenarslfeglusuuuy QR Code wondiadufiairatudu QR Code
Generator duflothunasfieguesenansiiulidguuuusingg ldasdly Aezgauvaniiu QR Code sonun Faazgnin
Neaslluusiusiudsendiniug Tnesuuuuvesdedieglu QR Code Usznaude

- 39le (Video) uuzthwdngns

oA

- uNAae3 (Gallery) FsuUszneusenwusIBINAYNTEU MNAINTINAN q Tufauaymsuugiui
Asnnulaawiulundngnsdoundn
- uugthenanssnaindougde
- 141g Facebook nidngns
- Aledauingnmsasauwme
1.3 ponuuudedsiuinisussmnduiusuuuiiufduiusioe OR Code Fwoanuuudisil
- genuuumsdanaionluuiuiuUsssnduiug
- gonuuUMsUFARUSHY QR Code WlelAnnsUfduus fuszvinegldfuamnwliu
- senuuuUszaumsld (User Experience:UX) leliildnuannsaldnuldazain sinis
1.4 a¥rsdedefininsussduiusuuuiufauiusie QR Code vuanninliu ueuasesdmelusuny
Adobe InDesign CC 1ostunaassld Tnsdedsfuninisussunduiusiiselaaidioglusuuuuusuivssnduiius
fidnvazerudiladne Sansiumidimnzauisdumisesdoninu way OR Code fignuuasan QR Code
Generator
1.5 I¢dedsiurinisussmduiusuuuilufauiudene QR Code vuamsvlnuuaunsasd 49 a1m1sagnIs
WauetoyausznduiusvangaslugUhuuwiuiu LLasmﬂéfaqmsaﬁﬁ’aaﬂaLﬁummLﬁifﬂamﬂ%ummmﬁﬂéimmi
thasn$nlrusny fauiusfuusuity thaun$nlnuluaunu QR Code flagluusiuiy doyandngnsfagusngiud
gl mupufeIn1svesldny
2. wuulsziiiununwaedeiuniilon1su sz duiusuuuiuidusiudineg QR Code uuaunivlviu ueunsous
WBnsaraaiesdiofived
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2.1 Anw uardsesiteyaisriumsaiauuuasuny
2.2 JinsdedfianinisUssnduiusuuuiuduiuseie QR Code vuasnimliu LounsesdiiiamIin
Usznaulumeesrusenavezlstng
2.3 ahuuulszfiuganmuesiideinainfuaunmaedsiiuinisssmnduiusuuuiiu fausiusae QR
Code vuamsvinu wounsews dnvarwuuUssluduiuuiasaiudszanae 5 seaufe fun 7 Yunans weld
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2.5 §Adevimiadeduiindaai1unANEINgINTATAUANNIINGIGEUNIATANUVEAIINOULATIEN
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2.6 vhntsdennanyInginsansaummminedeumansausou Gy

2.7 §imgmesedddodeiuinsussnduiuduuuiiufuiusie QR Code vuaninriuuaunsoss

2.8 filsmgnsenuuulsziiiugunmuesiodsfiurinisUssnduiusuuuiiufdniuine QR Code vuaunin
iy wounsees

2.9 \Auuuuyszuangdeany

2.10 TingrinanisUszifiuguandedsiuinisussnduiusuuuiiu fauiudene QR Code vuansvlviu
LouATELs VB ITEIMY

2.11 YSudsaunlunudoiauowus

3. wuuUszdiuansiilaveanguitmung elddedefinsinisuszvduiusuuuiujduiusie QR Code vu
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AU AUVNY
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3.5 dniFsunseniuulsziliuanudiladedsiuninisuseanduiusiuuiufduius ¢ie QR Code UuaNIsv
iy wounsosn
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3.6 WuuuuUssdivaniinSeu

3.7 AingsinanisusziduanuinlavesiniFeuniise dedefinrinisussmduiusuuuiufduius sae QR
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L] CREEL
Weaituu sasusTn AR YR dAoundls - el s nouedu

- 3 @ ewmediaitmsuacth (@

| = ; = a
T Aouqiia - uailitiu
i il LM ATHUURASUAE

[ (o) Fa

A 3 uansnmviveluasnmnuileg l¥Ufduius QR Code fudaussnduiusluusayiilom

2. punmdafsiuvinsuszrduiusuuuliudunus dae QR Code uuaumiviy uaunsasn
A15719 1 NaNITIATIERMA AR ATINNN TUTE ANTusLUUTUJFuRUS fe QR Code UuaNT1sMIviy LauATaER VB
ALY 3 vinu

319N13 X SD. FEAUANN
1. dodsfuinsUszadniuannsailifanudlafesiundngnsde 500  0.00 Qrhy
ugin

2. AodefaminnsUsznduitusvinlimsuiméngasdoundautengunsiey 500 0.00 AN
saniu 3 nqu

3. AodsfiurinsuszuduitudvinlvfianudlafioafunsiSoulungy 467 058 AN
pEi

a. FedsfinvinsussudusiusinlidanudlaiferdunisiSoulungy 433 058 A
welulagiiafiiie waziny

5. AedsfinsinisUussudusiusinlidanudlaferdunisiSoulungy 433 058 A
AMEURS Lavluwan

6. Aodsiuinsusznduiudiliianudlafsfuiensms@nueioly 467 058 ALN
vidngmsdouqde

7. dodsaninsusznduiusiliianudilafoafudnvasnisifouns 467 058 ALN
aoulundngnsdouqin

8. dodsfiuninsUsznduiusilifinnudlafnfuodnluowanilosy 433 058 A
Nnudngnsaougdn

9. Aodviuinsussrduiudiliianudlafnfudnvasvonioadouil 467 058 AN

ldlunsdanisiseunisaeuvemidngnsiounin
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10. AoAsRurin1suszarduiusvilvdaudnlaieafuusseinia uas  4.33 A
Aanssusneg lunsBouvemdngasdounin
11. ﬁa?qﬁuﬁmiﬂwﬂuwé’uﬂ’uéﬁﬂﬁvhuvﬁ'ﬂﬁ]LLuwmmiﬁﬂmm'aiuwé’ﬂqm 4.33 A
Aounin

Tagsam 4.58 fun

3. anadnlavesiiniBeu Wielddedeiunnisussyrdunusuuuliudunusate QR Code uuauInlnu
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aunsnlny wounsess Aunislddedaiuninisuseunduiusuuulutiugdunius

Uszinvde N Mean S.D. t Sig.
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2. fidmmnadawAnduinfunumnededsiuiiensussudmusuuuiiujduius §e QR Code Uy
aunsvlniuneunsesd nesmeglusedufiinn X= 4.58 wonbusedestluseiufiunn uazd Fanniiga X= 5.00 uaz
Yioulan X= 4.33

3. anuinlavesiniFeudel fdededsfiuinisUssmnduiusuuuiiufduiug fe OR Code vuannlviuwou
asoodt finnudilaifvaiundngnsdeugiinlnesueglusefufnin X= 4.51 Jeurnilan X= 4.61 uazilesdign
X= 4.39 wagnamaisuiisuanuiilavesiniFeudelidedsfiuinsussmduiusuuuiujduiusie R Code
vuassnlrunouasoss funislddedsiuinisussmduiusuuulifufduiug nuidfndsudladersaesuuy
waneaity egnafitudfymeadffisedu 0.5

2AUs8Na

1. dodsfianiilomsussudmusuuuiiufausiug fe QR Code vumnivilviu uaunsesd sliildanansadhla
Aeafundngasifissndu oswnnsufduiusannsmimnglédodgtoyaldlaaziBondeisnmsilisidou Tne
WipsuAau i inuny fauiusfuusuiufenisauny QR Code daaevili dléidnddoyaiiuiumndeiu lng
dogail scan ¢y QR Code wUsznaulufedoyaiiiu Ialouustdmdngns , duladniein , ulsdaus siufs
ATUIIIINIANEEEUNsao Toadeu Aansaurne Miatulundngns vinanusinenanssussdmanges wazerdn
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Ie¥umg wardeyasing  vesifisiasildmunanudonis uazawailavesmuiesldegieiia

2. AvwiAniiuresiidsimgindtununinesdedsisriiiionsussviduiusuuuiiufauius ée QR Code vy
aundvlviy wounsesd Hidsrmgdanudniiuinlinuie ausaihlifinnudlafesiuvdngasiouqdalsods
iy fadoradionnandedsiusifionsussrdutusfindniimsdinalulad QR Code sndaglhanarudnla
Tundngmsldognamngan liflaruddeulunsléou sudddninnsoonuuuiia uarldnwiidennumngld
Faraudaenndosiusmidsvonandiou nindauysel Besmsiaundensasumaluladsimaiouuieislindes
danm wuszansnmmslifenslane urusatoua 3es dane siesensldalumssuuniBou damusng
Tunsldmensldnguriusiadeyalunisuidiuniseuriwiale wardanuimelalunmsiunislidfeisidneiu
unissudamegluseduinn (Waailew nindauysal uagane. 2559)

3. dndsufieudlafssundngrsuniudeldfedsiurinisussanduiusuuuiufduiusfe QR Code vy
aunfnlnlu weunsosd JuileiIouanudilavesineuilddedsfusiwuuiiufduiug uaglddodsfanivuulad
UfFusnuidnisuiianudlateemuuunnsiy e lafenuuiiufduiuslaintuuulaifufduiusosned
Todaynaadffisesu .05 Feaenadostunuitevestnanua Rruasy (Fannua firuany. 2561) 91n93dades
msUszgndlfmaluladsiafiensdmiunsinnisiiounsasy luseiviniw msdeans uazmaluladansaume
yomnmnAnunly nuinguidmnediaufiselasglusefunniign esnmalulad QR Code Whidlsiie
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ABSTRACT

The objectives of this research were 1) to study and develop the natural tied-dye fabrics produced by
the Natural Tied-Dye Fabric Group of Ban Yang District, Surat Thani Province, and 2) to design natural tied-dye
fabric products. The Group’s experiment with colour extraction from 24 local plants, 8 mordants and 2 natural
fabrics for dyeing yielded 192 colour extractions. These colours and patterns were then applied to the design
of 5 types of natural tied-dye fabric products. The product design framework was used to analyse these
products. There were 3 design sketches for each product type. The design sketches were then submitted to 3
experts to be evaluated and the experts chose 1 design sketch from each product type to be developed
further. The evaluation from the 3 experts showed that the bag design sketch earned a high level of satisfaction
(X=4.29) and (5.D0.=0.43), the shoe design sketch earned a high level of satisfaction (X= 4.24) and (S.D.=0.44),
the clothes design sketch earmed a high level of satisfaction (X= 4.23) and (5.D.=0.43). The design sketch of
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products which used fabric as the main material earned a high level of satisfaction (X= 4.35) and (S.D.=0.43)
and the design sketch of dining table textile products earned a high level of satisfaction (X= 4.30) and (5.D.=0.34)
Keywords: Tied-dye fabric process, extraction of natural dyes, tied-dye fabric, product design
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ABSTRACT

The research entitled “Development of Designed Clothing from Native Woven Fabrics of
Phitsanulok” aims to 1) develop designed clothing from native woven fabrics of Phitsanulok and 2) measure
the consumer satisfaction for the clothing from native woven fabrics of Phitsanulok. The sample of this
research comprised 398 working age women, selected by using the accidental sampling technique form
working age woman resided in Mueang district of Phitsanulok province. The questionnaire and clothing
prototypes were used as a tool for the consumer satisfaction data collecting. The descriptive used for
statistical analysis in the study were the frequency, percentage, arithmetic mean and standard deviation.
The research findings are as follows; (1)Most of the respondents are single (48.99%) ageing between 21 to

30 years old (48.49%). They are mainly private company employees (43.97%) having the monthly income
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from 15,000 to 20,000 baht per month (28.14%) and have an educational background in a bachelor degree
level (56.53%). (2)The majority of samples used to ware or purchase clothing from native woven fabrics of
Phitsanulok (63.07%). Most of them made a decision to purchase the clothing due to product’s interesting
(25.63%). They purchased every month (37.95%) with average buying price from 500 to 1,000 baht per item
(40.95%). (3)Overall designed clothing satisfaction are in high level. The designed blazer has highest
satisfaction score (X = 4.40,SD = 0.68) following by skirt (X = 4.38, SD = 0.64) blouse (X = 4.30,SD = 0.57)
and slack (X = 4.29,SD = 0.56)

Keywoeds : Designed clothing Native woven fabric Phitsanulok
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