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Abstract

The advanced vocational innovation scholarship project anticipates to promote,
support, and assist underprivileged who lack funds or are disadvantaged to receive
education and develop their knowledge and skills based on their aptitude. The focus
also includes strengthening and developing the quality and efficiency of teachers, and
also developing advanced vocational innovation scholarship students to be outstanding
performers of Chiang Mai Vocational College. Therefore, the college has developed a care
and welfare system and a dropout prevention system for this group of students through
the model namely “care and welfare system and a dropout prevention system for Chiang Mai
Vocational College scholarship students” as a framework for the care and welfare system
and a dropout prevention system for advanced vocational innovation scholarship students.
The model consists of 6 components with the details as follows. Component 1: Collaboration
network, consists of 1) college, 2) students, 3) parents, 4) community, 5) committees,
6) psychologist and external agencies such as hospitals, police stations, and public health,
especially providing mental health services, which is a major problem of at-risk students.
Component 2Plans/Projects consists of a variety of plans, projects, and activities for student
development. Successful educational institutions provide activities helping develop
life skills and career skills, such as volunteer activities, teaching financial management skills,
saving, accounting of income and expenses, activities to earn income during study,
and developing social skills. These activities help students by providing necessary life
skills to become self-reliant. Element 3: Supporting factors: consist of 3 components, i.e.,
1) effective student tracking and evaluation systems through TVET and LPS systems to track
individual student data, 2) intensive student screening processes, and 3) quality dormitory
management. Element 4: operational procedures and processes for caring for students’
well-being and preventing dropouts consists of 4 steps, i.e., 1) Planning (Plan),
2) Implementing the plan (Do), 3) Checking (Check), and 4) Reporting results for improvement
(Action). Additionally, 7 principles involve: STEP 1: Analyzing the context, STEP 2: Determining
guidelines, STEP 3: Creating an outstanding team, STEP 4: Emphasizing participation,
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STEP 5: Following up, STEP 6: Implementing for development, and STEP 7: Congratulating.
Component 5: Outcomes consists of 1) smart college, 2) smart teacher, and 3) smart student.
Finally, Component 6: Supporting factors for success include 1) excellent activities
2) participation networks 3) TVET system and VCare system and 4) one-page report.

Keywords : welfare system, dropout prevention, scholarship students
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Abstract

The objectives of this research, titled “Model for the Development of Vocational
Education Students in Business and Services Program for the World of Work,” were as follows :
1. studying the current situation and development of vocational education students
in business and services program for the world of work. 2. developing a model and produce
a manual. 3. implementing and evaluating the effectiveness of the model. The utilized
research instruments included data recording forms, opinion questionnaires, and opinion
evaluation forms. The data analysis involved content analysis, and the calculation
of the mean, standard deviation (S.D.) and the t-test statistic.

The results revealed as the following 1. The study of the current state and development
of vocational education students in business and services program for the world
of work resulted in preliminary guidelines for drafting the development model.
The model’s key goal was to enhance the capability of producing and developing
vocational manpower in business and services, ensuring that the graduates possess
competencies required to cope with changes in technology, digitalization, innovation,
occupational shifts, and to drive national development both currently and in the future.
This necessitates collaboration among the entrepreneurial sector, educational institutions,
and professional standard-setting organizations. 2. The development of the model and
manual for development of vocational education students in business and services
program for the world of work included the following details. 1) Relevant contexts
2) The model for development of vocational education students in business and services
program for the world of work comprised of three key components: cooperation system,
learning management system, and preparing students for the world of work system.
The model would be operated by driving the cooperation system between institutions
and the entrepreneurial sector, managing learning through educational institutions,
and driving the preparing students for the world of work through professional standard-
setting organizations. This structure aimed to cultivate the occupational entry competency
of graduates in vocational business and services, enabling them to adapt appropriately
to the world of work and perform effectively. 3) outputs: graduates possess the required
competencies for entry into the changing world of work; teachers’ potential for adapting

to new knowledge and technology increases; and educational institutions were strengthened
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in developing student quality. 4) outcomes : graduates would be employed, received
appropriate income, and had occupational advancement; the entrepreneurial sector
would acquire manpower that aligns with its demands; collaborative efforts from the
entrepreneurial sector in vocational education management would be strengthened;
vocational business and services manpower serves as a key mechanism for driving
the nation’s economy and society; and the positive image of vocational education would
be enhanced. 3. The results from the implementation and evaluation of the development
model for development of vocational education students in business and services program
for the world of work in the expansion group institutions revealed the following. The overall
opinion scores very high which was the highest level. The comparison of the mean
opinion scores of the key informants regarding the model and manual post-test,
analyzed using the t-test, showed that the mean scores were significantly higher than
the established criteria at the .05 level of statistical significance. The implementation of
the model in all expansion group institutions confirmed that scores very high which was
the highest level.

Keywords : Cooperation System, Learning Management System, Preparing Students for

the World of Work System

1. umi
gnsAansud 20 U (w.e. 2561 - 2580) [1] Wugmsmanimilugnisujiaiielviuszimalne

=~

Ussgideviay “Uszinalvefinauiung 2903 Se8u Wussimaiauinds dranisiauiniumdn

a

USvrveaasegianeawiios” laensneinsuywdiodunalnddglunistuindaugvsaansyi

[

uaziaUszma dvluannnisallangadagtuiliulufeanudsuulasiiiatuninanuiasy
fvthysingimansuazivelulad madsundasinulasiaiiassing esughe daeu nsidles
Snvatagtulaniirufusnugs Snalsuuasiinmd faneifianuliuiueugs aanisallden
wazfianududouiiunniudes 1 Fsusngnisaling q Srsduidiudamadenisimuminensuyud
wazmsiaUsTIMA YiliudazUssimadosudui UfuiAsusuiuy wazuuimsnsiiaunlvaensy
pauIuneEawhiusom AL asiiAniy dmsunisimuiuazidsaisdnen mminensuywdla
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15dueged waranumuimuassghauasdenuusunfatudl 13 (wa. 2566 - 2570) [2] fiAtlade
nanAuNITNAnlanUszwna (Key Enablers for Thailand’s Transformation) Hadeduindouinse
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TagludagtuldnslnaeunainualeUsvianuazaiviidgn Smsun1sInnNIsiseunIsaeunangns
Usemafietnsindn (Uav) wa. 2567 [4] waendngnasussmatlotnsindndugs Uaa) wa. 2567 (5]
AAeatesfunguoringsiauaruinis lun Yssianivuimagsa avnssu gamnssy vieaiilen
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a
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wazusMsnglane1®w NanunsathluussgndldiiionmungSouadfnulvllaussousiaiuaiug
Vinyy warAudnwueAIielsead lnglanigdiuaudnvaeidnlusenisinuludinuvesidnsa
N3ANYINTIANYITINIMALUING

2. IQUsEaIAnTIY

2.1 WefnwanmuazuumemsianngEeuedidnugsiauazuimsiiglanendn

2.2 WeaungUuuuwazdaigiiensiaungSouent@nwigsiauazuinisdiglanendn

2.3 ileduindeutarUssiiunagUuuumsimungSeuontdnmgsisuasuinisinglanedn

2.4 Wioiausuuiulevisnsitwugissueinwigsauazuinisdiglanendndediinau
ANZNITUNTNNTNTIRNY

a o

3. dUNAFIUNITIVY
ANuARiuYe g lideyadesUkuLkazAlialun1sTundounazUssiliunagusuunsiaudis ey

U U U
=

91HANWTINIMAZUINT AAuumans1aiy

4. F/ANTUNNTIY
nMsfniunsIded 4 szee lown
4.1 FnwanmuasiuIniensiangiSeuedifnwginakazusnisiinglaneidn
1) Anwiuleune ngmainediiieates uiunvesn1sinnisedfnet wastenarsauide
fAvates lnsnsiiasziienas unasdoya fe lenaisuazuideifeadostunisiaundBou
o1dhAnwgsiauazuinsitiglanendn insesdleflilunisise fe uuutuiindeyanisinsizianm
LaziuIMINIsinnIsendafinungugsiataruinis (udl 1) nanisnsraaeuniumsadaiden
(Index of Item-Objective Congruence : 10C) NEBBIw1ay 1 5 AU WA 1.00 ynUsELiu
mslanesildld mangideyalasnislianesidon
2) Anwaamdagtuuazuuinianisiauigiseuendidnegsnanazuinisnglaneniin
Tagn1saunuIngy (Focus group) AnssAnndl wazdndayalusiuuy SWOT nquilidoya A
Hn59Rand S 20 AU Faldunlanisidenuuuienzas inseafleflliluniside Ao uuutufindoya
nsdnwanmiagtunaziuimsnsianngGeusiiidnvigsisnazuinisidiglanendn (atufl 2)
fif1 10C Wiy 1.00 Madeszideyalasnisiasesiidon
3) AnwiaussouriazuInINIsHRLIGSsuTfnygIfawazuInslunisidnglanendn

[ a

AugINakazUINIT Inensliasziiendns warn1saeuniuauAniu nquilideya fe gnsanand

o

F1UU 15 AU F9LAUNTAENISIADNBUULAILAY LASRINBNITIUNISIVY AB WUUFISIVAUTIOAULYD
dsansfnwendifnwigsiawasuinisiiienunsenlunisdiglaner@n (aduil 3) fid1 10C

E2

aET¥ning 0.80 - 1.00 JinswideyalasAuimuanaie dudoduuiinggiu waensinseiiidon
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4.2 augduvuiazdavigileonsiaungiSeuedifnuginatazusnisiinglana dn

1) s193Uuuvkazdavaientsiauidiseus @i@nurgsianazusnisiinglanedn
Taefidethuaanmsinuiluszesdl 1 uazanmsiesgieonas thanaisuagiannguiuun s
JiFeunirdnugsiauaruinisidiglanendn nauilvideya fe gmssnand 91w 10 au Tdldun
Tnonisidenuuuianzes insesdledlilun1side fe wuutufinniseninsguuuuuazeiiontsiaun
fiSouoriidnwigsiauazuinisidrglanendn (adudl 4) fifn 10C WAy 1.00 Siaszideya
Tnsmsesesiidon

2) a3vdeUIsURULLATaAilan1sTRIHISBUD 1 TIRNwIgsRALazUTNISWIglananTn
Tasnsaununnga nguilvideya Ae gmssnand $1uru 10 au lfunlansidenuuuianzas 1n3esile
Mlumside e uuvysziiuigiuuuiazailomsimungGeuotdnuigsiauasuinisdhglanedn
(atfudl 5) TA1 10C ag53ning 0.80 - 1.00 TiATzsidoyalasuruAade drudsuuiasgiu
wagmiinsziien

3) naaeslduaryUsziliunasneguiuunazaian1siauidiseue ¥ifnwigsnauasuinig
Wrglane1@n lnvanrufnwingunaaes (Try Out) 5 uvis nquilvideya fe fo1uiensinende
17U 1 AU 5895871UWIEN15E18T91A15 T1U 1 AU T8981UIENTHNEUNUULAEAIINTINT D
U 1 AU FUNUAIAYTENBUNNT 311U 3 AU TRINTUNUNTY 91U 1 AU AFEEOU TIUIU 2 AU
FUnAses 91U 2 AU LazEBou $1ud 5 AU 910 5 anufnw 59 80 AU taTesdlefldlunside
g wuugsuauANAAiuseI UL UUNSTRIL T sueTifnwigsiakazusnisdiglanendn
(20Ul 6) uazuuvasUMLANLAAITLRDIIgToM IR TAnwIgIAaLar I Nahglane T
(atfufl 7) v 2 alfu fid 10C agsewing 0.80 - 1.00 Winsevideyalnsfunmaiais dudssuunmsgu
wagmiinsziien

4) WalwrsvuuvkazAlen1swalugiseusi1aAneigsisuarusnisidinglanann

v

TnensaunuIngs (Focus group) §n59Aadl 311U 10 Au Jdldanlagn1sideniuuiangas insesdle
lun93de A wuuduiinnsimunssuukazaiianisiaugisousrfnugsiakasuinisdng
lane1¥w (dud 8) fien 10C Wiy 1.00 AinTendoyalnen1sinseiiilon

4.3 JuindeunazUssiiunasuuuumaiaugiseuediinygsiauazusnisiinglaneain

U q
= a

1) ihguuuukazeilonsimugiseuediRnugsiakarusnisiglanedn lnen1sdnusey
asanudnle wardrsienudniu naudlideya Ae fe1wiensinends Suau 1 Ay 5eaEIuIEng
183915 31U 1 AN TR9KBIUIINITHIBULNLIULAEAINTINTD T1UIU 1 AU FIMIUHUNIY
$1uu 1 au wazagiaeuluanidtes S1uau 1 au vesanufnuonTiinuiidanisBeunsaou
naueIngsanazuimsilunguunona 16 anudnw) 521 80 au LaTesdlefliluniside Ae
wuvdeunuANATuAe JULUULaTAT e SRS U Tidnwigsiauaruinisdnglanandn

(adu#l 9) #A1 10C Wiy 1.00 Jinsgvidoyalaguinanade dudeiuuninggiu Inseiand
(t-test) wagn1TIATIzLilon
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2) Usziliugluuuuazaieanisimuidiseuedidnwigsisnazuinisidnglananim

ngudlvideya fAe JiAgdtesiunisdnnisAnwivesaniudnuinguueiona 16 an1ufnwl Laun

Gl
H1U38N15IN188 910U 1 AU F09E818NTHITVINTT TIUIU 1 AU TBIEE1UIENITENBLNULI
WarANTINLD 1UIU 1 AN JUNUA1AYTENBUAIT T1UIU 3 AU WINTIWNUNTYT 1N 1 A
ATREDU U 2 AU HUNATEY TIUIU 2 AU UAZHIEU 103U 5 AN 910 16 an1ufny) I 256 AU
inseaflefililun1side Ao wuuussiduguuuumsianngBeueniidnuigsiauazuinisidiiglanoidn
(Uil 10) 167 10C oefszwing 0.80 - 1.00 wazuuLUseliugilomsfimungFouendidnugsiouazuinig
dihglanen@n (@dudl 11) e 10C winfu 1.00 TisizsideyalasAunaads dudsavumnsgu

warNIAsIEsem

5. WaN13338

5.1 HAN1TANYIAAINLAZLUININTRRUIEISBUD AN YIgsAauarUINIsIUglane1dnain
MTUATILMONENT WU MsENTEAUANNINNIINISANYIRBIN sauAulngliluidinuanssaurge
Jasoudedeieiiies noulandnisimuiniseuian 1Wusingruddglunisduiadounisian
Uszine dnsunnmamsiaugiseua1@ifnwginanasuinisdiglane1@nainnsiasieiienans

v

WUTY UWINNITTANIIANINIULINTFIUATANYIVOYIA .A. 2561 [6] Jaudfunadnsnisiseus

U
3

(Learning Outcomes) lauf 1) A3u3 (Knowledge) 2) vinwe (Skills) 3) @mé’ﬂwmxﬁﬁwizmﬂ
(Attribute) waz 4) mnuanansalunisuszendlduazanuiviagou uazdnnisdnwimnuaniy
nsouAMAN TN IR WA 2567 [7] 1AuA 1) MunnsITl 2305950 ANANYUEITUsTasd
ANNWAIEANUTIVIng WRvBsden uazdnuaryARA 2) surmnug 3) suvinue wag 4) funNuEasa
lunsuszendlduazanusuinvey

5.2 wanisimulsUuuukarailen swaugiseus1difnwigsiauazuinisidnglanedn
Tnglddszndainnsounguilssuuiiienadwinisnsdnuiiitu (Systems Approach for Better
Education Results : SABER) [8, 9] ?z’fqgﬂﬁwiﬂﬂisqﬂﬁléﬂumsaaﬂLLUUImaa%’mLazswazL?J‘Em
Fomalupiodle N9 5EUU (Systems Theory) [10] kaglilaanseuiun1slessuy [11] eﬁagnﬂﬂﬂ
Uszgnaldlunsesnuuuidonlesszuulunmsn fesdusznevvessuiuuusznousme 3 szuu ldud
1) suuarwsudle 2) seuunsdanisBoud way 3) seuuniseieunnuwdeninglanendn iethlug
aussouglunisdnglaner@mvesdisansfinwetfnugsiawasuinig Useneuse 1) aussauze1in
2) awssouzlumavhan wag 3) avssnugmadudusznaunis Ssaussougiia 3 daudiimsaundn
ATmduindounsiauife n1aUsznauns anuAnw wazesAnsmfuaInTgIueNTN Aagyili
gansanisdnulidanssauzlumsiinglanerdniivdsuudas ilelkamisaviudlmdiulan
yaansvaulsegamngay wasufiRnulaegadivsgdnsam
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5.3 wan1stuimdeularUseiliunasuuuumsiaugiseuenifnumesiawazuimadiglana i
1) wan1sduaisun1simudiseueITidnvigsialazuIn1sidnglane1dn fuaniufine

nqusegslunisvenena daudaiu lnenmsudanedesgluszduuiniign nan1sieudiou
AafeazLuuANAnWiuTeIlidayatojULUULAE ATlONEINAAB UMY ttest WU ALRREAZWL

U
a

mARiugIN TR LLUN sgsTiuddysaRiRiseiy 05

2) wan1sUssdiugunuumsianngeuardifnugsnauazuinisdiglanedn danudaiu
Tnsnmsandiaedsegluseduiniign Wefinrsanusazsenis liud szuvanusiuile seuunisda
M3eud wagszuumamioumamientiglanendn nansuszdiueglusesusniigemnanens

3) wan1sUsuliusgiionsianngseuetidnwigsianasuinmadiglanedn danudauiu
Tnsnmsndidnedsegluszdvuinian efinnsandusionts wui1 nasiensiidadsey
Tusgiuanniign
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6. 8AUT18KA
6.1 aussauzlunisidrglanendwniluasundaa

nanTiAsianssauzlunsiiiglanoiniiuasundas aenndesiunseunandiondidnw
WHawR WA, 2567 [7] Fsimuanunmvssgdifanisinvinszduaandiendidne Uszianin
V3ONAUONTIN hara1uIYFIdenAdI USnaNvAlvaIANansIvITn Usenauimenadnsnisiseous
ogtioy 4 fu LA 1) fuansssy 9385550 AndnvurifsUssavasd AuANYUEANUTTVIAgI
fifvesdany uazdnwazyana 2) Muauf 3) Mmusinue uag 4) Muanuaiunsalunsusegndld
WATAUTURATEU

6.2 3TUUANNTINID

wamsmsuiedeusULUUsUsTUUANNTINTTe IeuA nsdeasuazainsussaslaliiiusznen
NM3RIzindInNAIAY U UNUIMINA LN SHAILNALTIOULAIAUDNTIANY N15E519LATDUE
Lazndssmdvaniulsznounisiiionistuiadounagniiiduuieuazdeiiies nissaudvuaie
VUTINALNSUALINUTANNINNITBITIANWITEUUNINIA senalniasavienusiuiie n1sass
AL TfnwszuumNARun Mg denadasiunszssdyaAniserdafing w.e. 2551 [12]
Tuannst 6 Sgifneatunsdnertidnuuaznisiineusyivdn deadunsdanisfnuilugudundn
endnuazimurrdsauluduindnseduiide sziumaia wassedumalulad sauiadunisen
seiunsAnuindnliaetu ieliaenndosiuaufoin svemainussny naenIunIsaNaTY
Aanunilelun1sdnnisendi@nwinaznsineusuinadnsenitvanufinwiondidnw an1du uag
a01ulTzNOUNIT

nsa¥ranaln wdninase waguInsgrunsufsRnuiineliAnaszvuarusuioNiduuds
uazsiaiiles MsonsziuAmAmANIIansFeusidoulasiuinasgiuednuazinnsgiunsuf TR
aonndedfunseunnnALisAvesdinuarBnITanIMIAnw [13] waguumadeszuuilonadng
MemsAneTiRTY (Systems Approach for Better Education Results : SABER) va45u1m1slan [8, 9]
Mg eI sgILaNsIauzLazUsraunisalvesnsdaeu WeulsanazuaniudsuiSousiy
a01uUsENouNIs NMSHAINITAAINAINNSakarUsTaUNITivedaTLasATRnluanIulsEnaUNS
masnRsgILifvundINiy aenndesiulinAnisiuanssausvesgiEounumiuAniiuomenisd
sanUssnalulseinalng [14] Joint Foreign Chambers of Commerce in Thailand : JFCCT)
Avinsatfuayusunstauiideay duniseust msldineluladuazuinnssusng q uazverelonia
Tumsiiiuidsautouniagsislulseine

mstmuelifinaznssumssmszrinsenudnminazanuuszneumafuneauiiieduindou

MfugaANLazIIMIgIUNTInnIEeus waznsUssiluaussauriiaenndosiuiinsgiuednuas
M35 1UNTUURINY donAdIURLINNTasdINLAMENTTUNITNITONTFRNY tneivun uleune
NI HIAnY YosdinnuANEnNITHNMINMTONTIAN Y Usedtauussana w.a. 2568 - 2569 [3]
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6.3 FTUUNITIANITHEUS
wuImansiuledeusunuuiuszuunsinnisFeus laun nvslianuddyiunisdeans
Wiy nseurnuAnLUuAIWR Growth Mindset) msvhauitfundsmegraduuddunsiundou
M&IRUeITIANYIANTIAULEY NIStEsUaTIIN1sTAIUTINTENINEn AN @0 1uUTENBUNNT LAY
99ANTFUTRINTT IR TNTUNTHAILIMENER ST IUANTIOULTNIAETULUUNTIANITISBUS N33R
nsBeus Widuluaamnnsgiu wasiinssuiumsiamudtelyhlaindnsdansmineinsedaiioamne

a a v

wazduszansam denndeiuiuITevesdd wilin [15] 159e3ULUUMTTHUINENEATTIUANTIAUL

a a a

o1¥ndugsiauasUINsALNseURANALiwR WU sULUUNMSTRumENgRsTiLEueiiUsEAvBa
Tunsa$reyaansiiflaussaugnsamumnudeinisvesnaiaussnutisandameanyliaonade sty
FnINIANBILAENNYINaY (Skills Gap)

n1359nn19ieusguansTougsUwuuIndn1uuuInig Work-based Learning (WBL)
n1sHnUszaunsalinwe ¥ T n3en1sinednluaniulsznaunis wasn13UTeIASINEITN
wAgiEeu Msvszndliuinnssunisianiseuiendrfnunfivarnnats aeanndosiunuidevedia
e [16] Fslsiausuumsnsanamdssnduindeusidnuanssaurgs noulandaadszneunis
feuinnssuuazFULUUTIvaINvatEANLiBINSYBIAIANTSHER

wuImansiuideuguuvuddlinnuddyiunisiauazdszidiunanisBoudmuaninais
wuufidaudamiennniug meufod Tassnu wesnsusuduanssnuzGouiiaonadosiuimsgu
913 mstiinunumaauAnelunisidumeussifiuasgiuendn 21w uazddva en1s3uses
viomadumieiinousuifieiaundeseneInlundngnsiiiduniiudesnis Up Skill/Re Skill

a =%

#9AARBINUNINTTIUNISANG VIR WA, 2561 VeId1tinauavI3nIsanIn1sinyl [6] W nTgIun 2

o o

wmsdanisine len msdanszuiunsBeufiiiugGoududhiy
6.4 szuun1smssNAMUNTaNiIglanatn
LuImensiuladeugUiuususUUNMeIsuauneudnglane I loud nsiaun
1RsgIuNsUszfiukasfusessidiieaniidnuiioiirglanednlasnusiuiionnynaiadiu
nsafssraunmsainsmnsenmieligFoudaussouzuazaumiesluniadngendwianisinny
TuanudsznounisuaznsUsznevendndas: wisunundeugGouiioi1iunisussifiuinnsgu
AN UALNTNAFBUNNMTANTEAUIIRATUDITIANY (V-NET : Vocational National Educational
Test) af1slenanisiaurimiunssuiunsduasulidSouniefdnsaodafinyidsunisusediu
KaESUTRIUINTTIUDITN A0AAGBINULUINIINITNAABUNIINITANYITLAVYIAA1UDITIAN
(Vocational National Educational Test : V-NET) [17] ¥0a010unaaaun19an15AN e IL1ay1f
(a3AnTuMITY) AAnuddryfunisussifiunadndnisGoudvesgGoudidnviieinniumdey
Tumsiignisiauanaussausfsudulunsidgendn
nsnyuasugasansanwdngendndeszuuliaiuing wugidh (Learning and Career
Guidance) LagN13AUMIIUNIY Platform §am191u wagfanssunaintdniiu Job Fair) nisaduayu
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Abstract

This research aimed to: 1. study the current situation and problems of the educational
management linking vocational education and basic education, 2. create a model for
educational management linking vocational education and basic education with
5 Co-participation according to the context of Satun Technical College, 3. try-out the model
of educational management linking vocational education and basic education through
5 Co-participation according to the context of Satun Technical College, and 4. evaluate
the model of educational management linking vocational education and basic education
with 5 Co-participation according to the context of Satun Technical College. A mixed research
method was employed to collect data through questionnaires and focus groups with school
administrators, teachers, parents, students, community members, and business enterprises.
Data analysis was conducted through content synthesis, percentage, mean, and standard
deviation. The research findings revealed that 1. the model of participatory education
management composed five components, i.e., co-management, co-collaboration & network,
co- curriculum & flexible learning, co-incubator & entrepreneur, and supervision and evaluation.
2. The trial of the model showed that it was effective in terms of educational management,
curriculum development, vocational skills, and cooperation between educational institutions.
3. The evaluation by parents and communities reflected that the model was appropriate
and met the needs of the learners with an overall average score at the highest level
(X = 4.54, S.D. = 0.53), especially in terms of learning that integrated academics with careers,
along with using a credit bank system to transfer learning outcomes from Satun Technical
College for further academic qualifications.
Keywords : participatory management, integrated educational management, context of

Satun Technical College
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Abstract

This study aimed to: 1) investigate the level of learning organization and the core
competencies of school directors, 2) examine the relationship between the learning
organization and the core competencies of school directors, 3) identify the organizational
factors influencing the core competencies of school directors, and 4) investigate guidelines
to develop the learning organization and the core competencies of school directors.
The sample group comprised 256 administrators and teachers from nine vocational
education institutions in Pattani Province. The data were collected through questionnaires
and semi-structured interviews with the administrators.

The results showed that the learning organization was rated at the highest level,
particularly on creating and sharing vision. The school directors’ core competencies were
also at the highest level in every aspect, i.e., achievement orientation, service orientation,
self-development, and teamwork. A statistically significant positive correlation was found,
with self-development and teamwork showing the strongest relationships. Regression
analysis revealed that creating and sharing vision and systems thinking were the most
influential factors. The findings highlighted that strengthening learning organizations through
clear goal setting, quality service, continuous learning, and open teamwork were crucial to
enhance directors’ competencies and sustainably improving educational quality.

Keywords : learning organization, core competencies, vocational school administrators
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Abstract

The objectives of this research were to: 1) analyze management strategic factors,
2) create management strategies, and 3) evaluate the management strategies. The research
method was divided into 3 steps as follows. Step 1) : the analysis of strategic factors
of the management of polytechnic colleges to become high-performance organizations.
The research tools for this step included a semi-structured interview form related to the
components and approach of the management of polytechnic colleges towards
high-performance organizations. The interview accuracy value was 1.00, and the data were
analyzed through content analysis. The research statistics included average and administrative
element analysis. Step 2) : creating a management strategy for a polytechnic college towards
a high-quality organization by conducting a seminar with 11 experts. 3) The evaluation
of the management strategies for a polytechnic college towards a high-quality organization
was conducted by 9 participants derived by a specified sampling technique. The research
tools in this step included the assessment form for accuracy, suitability, feasibility,
and functionality of the management strategies. The statistics included mean and standard

deviation with the results as follows.
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1. The strategic factors for the management of polytechnic colleges to become a
high-performance organization consist of 6 components, i.e., 1) qualified personnel,
2) cooperation network, 3) excellence of work quality, 4) efficient team, 5) technology
in management, and 6) organizational structure with flexibility and readiness for changes.

2. The results of the development of the management strategy of the polytechnic
college to become a high-performance organization consisted of 6 elements and
12 strategies. Element 1 : human resource development for excellence consisted of
1) elevating the capacity of personnel to international standards and 2) strengthening
the organizational culture on morality and public spirit. Element 2 : developing a strategic
cooperation network included 1) expanding educational and industrial partnerships
at the international level and 2) enhancing cooperation with enterprises to promote
student capacity. Element 3 : elevating quality and standards to excellence included :
1) developing an education quality assurance system to international standards and
2) elevating teaching and learning management standards to excellence. Element 4 :
strengthening a professional teamwork culture included : 1) developing a high-performance
team to drive the organization and 2) creating an organizational culture to promote
effective collaboration. Element 5 : driving the organization with digital technology included :
1) upgrading the digital infrastructure for modern management and 2) promoting the use
of digital technology to increase work efficiency. Element 6 : organizational structure with
flexibility and readiness for changes included : 1) promoting communication and personnel
participation and 2) focusing on continuous evaluation and the improvement of work
processes.

3. The evaluation of the management strategies of polytechnic college to a high-performance
organization showed that accuracy and appropriateness, feasibility and functionality were at
the highest level (X= 4.86, S.D. = 0.28)

Keywords : polytechnic college management strategies, high-performance organizations
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ANEARY : NIITANITAUTALED LNUNTEATU BIANITTIND

Abstract

This study aimed to: 1) examine the demographic characteristics of respondents
and their perspectives on conflict management in business organizations, 2) synthesize
the components of board games related to conflict management, and 3) develop
a prototype board game for conflict management in Thai business organizations.
A mixed-method design was employed to collect data from two primary sources, i.e.,
three prototype board games (Stop, Relax & Resolve Conflict, The Social Conflict Game,
and Peacetown) through component analysis; and an online questionnaire administered
to 233 undergraduate students in the Faculty of Business Administration at Rajamangala
University of Technology Phra Nakhon, of which 203 responses were returned (87.12%).
The questionnaire was validated by content validity (I0OC = 0.5), content analysis,
and descriptive statistics (frequency and percentage). The results showed that: 1) most
respondents were female, aged between 20-23 years, with an average monthly income
of 5,000 - 10,000 THB, and the majority had experience playing board games (76.8%).
2) Their perspectives on conflict management reflected positive attitudes. Some respondents
disagreed with ignoring problems and letting them resolve themselves (39.9%). They also
agreed that issues should not be discussed when feeling angry (74.2%). The emphasis
was on active listening as a key strategy (80%). However, a considerable proportion (41.3%)
were uncertain about distinguishing between criticizing work and criticizing individuals.
3) The synthesis of elements from the studied games and empirical data led to the
development of a prototype board game consisting of 22 squares, player tokens, dice,
and five scenario cards with positive and negative messages to reflect the outcomes
of conflict management in organizations. The prototype board game supports 2-4 players
with a playing time in less than one hour. Finally, the prototype board game is practically
applicable as a training media for conflict management in Thai business organizations.

Keywords : conflict management, board game, business organization
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Abstract

This research aimed to: (1) develop a learning management model to enhance
creativity in board game media creation through cooperative learning processes, (2) evaluate
students’ creative works, and (3) examine learners’ satisfaction with the developed model.
The study employed a research and development (R&D) approach with 60 undergraduate
students enrolling in the “Instructional Media and Learning Technology” Course, selected
through simple random sampling. Research instruments included model appropriateness
evaluation forms, creative work evaluation forms, and learner satisfaction questionnaires.
The data were analyzed using mean and standard deviation.

The findings revealed that the developed model consisted of six components, i.e.,
analysis, discover learning targets, design playing method, prototype, implementation,
and evaluation. The model was rated by the experts at the highest level of appropriateness
(X=4.80, S.D. = 0.45). The highest-scoring group achieved 97.5% in creative work assessment
and the learner satisfaction was at the highest level (X= 4.51, S.D. = 0.67).

Keywords : creativity board games cooperative learning learning management model
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svezil 1 n1sa¥ieuasWausuuuunisianisiBeud nsiaunsuiuunisinnisisous
IFsiunema 3 duneundn dail
Funeudl 1 M3fnwiuariiaTied (Study and Analysis) Suneuilifunissausam

¥
P

Joyanugulagn1sAnyIenals f131 315813 warauldeiinettesiun1sianisiseusiioinun

<3

ANUARATIETIA VBSANUNENISANYT wazNIsiSeusLuuTINile 3nuuIniteyanlauiingies
wardauareiiermunilunseunuiAnuaysnaguuuunsdanisiseu;

Ya o v

JuUABUN 2 NTATAULUUTULUUNTIANISIEENS {ITeas19uLuusUuuunIsdn
N1358u3 6 Tunau lneysaNIsNguvandisieiu Usenauie ngufauAnaieassaniuuugfa
484 Guilford [16] uag Torrance [17] gufn13a319AUTMIEAULY (Constructionism) [18] Mg

N338UIWUUTIMTBYRY Johnson [19] uazneges] Design Thinking [20]
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funeudl 3 n13snsr9aUANATNBIFULUY (Quality Verification) lutunouil

fiTerguuuunsianisdeudivaundululvignasaand $1uau 9 viu Ussfiuaumizay
LATATIIADUANNNYBITULUY fMsinandliiunsdnidenauinasinivunlisgnadaau Tnefiansan
MNAUAIMINSANY ANuBBIvIlanIziu Lagdsaunisaingviienu Useneudie fideivgy
sumsiasauazUsziiung $1uu 3 viu leimymundngmsuaznsaey $1un 3 vinu uaziideivngy
aumnalulagnisfing 9w 3 v

sveeil 2 nsUsziliunasuaisassdvestindnen 1unsuseiduauninsanuaiisasse
Tunisadrsdovesainuvesin@nwiiiiiisiuAonssy laglduvudszidiunasnuaineassd sy
wuuguUsA (Rubric) flasafumuuuiAnainuAnaiaassdues Guilford [16] wag Torrance [17]
sauAnn1sseiiunasuainassfues Besemer uay Treffinger [21] nsuszifiunsounqu
4 Ysziundn liun dunnudnasnassdwazanuainsalunmsfauilodym (asuuwiu 16 avwuw)
AIUAIMINTENYDINITERNWWIAATIAYL (AZLULLAYN 12 Axwuw) duanudauvesnisimuadym
wiadngUszatd (AzLuULAY 8 AzLuw) Aunasuuasanuiaulanivi (Azuuuiy 4 Aviuw)
FIAZWUUAL 40 pzuuu TneirunnasinisUssfiudu 4 szau loun funn & weld Usuuss

sveeil 3 nsAnwanuiawelavesdBou 1unsAnuianufisnelavesdiSousdosuuuy
nsdnisFeudfifautu TnglfuuuUsadiuaufoelavesdiFou Fautamsussdivesnidu 4 fu
171 20 48 Fuar 5 9o THun Funssurumstumeunsliuins duinenns FufanssunmsGeus
sumathllduselevd wuudssdiulfinasainyseanae 5 seau munuuves Likert lnefvunnziuy
daust 1 foudian 1 5 wnilan uazdrudelausuusiiiaiy

3.2 Avuadssrnshasnguiieg L deuisiay

USEUINTUAZNGNAIRENs

Usgns loun dndnwindnansfinwimansdudia uminerdemaluladsivusnadyys
flamzifouFouneindeuazmaluladiienisGoud S1uau 12 nguiBeu 521 274 au

naudiegne laalaenisdudiegawuudg (Simple Random Sampling) fme3sn15duaain

v = °

Wou3u 990U 2 Woa38u 59 60 AU LHANALUNITEONITIBNTFUMBEUL UG IZUTEYINT
fdnwaziivatu fe (WuinAnwiianuneutazuiunnisFoudilndifssiu vuiandudedg
60 au L Dulumundnnisues Krejcie waz Morean [22] fifvundn Weussensisiuau 274 au
msiingusegisegnatios 59 au fisydumnuidesiufosay 95
3.3 iedodlefililumside

w3esilofldlunsifiusiunudeya Ussnouse 4 ga GsiunsnsiadeununInLaz
anaiissnssveadenlnelTemng fail

1) wuvduawalanudndiuisafusuiuunisianisBeus Wuuudunvalfdeseai
(Semi-structured Interview) THlunsdunvalffiBormnauazagiaeuiiefuilsnufniiu doausuuy
wazuumslunstmungULUL Usenause danamdn 15 e aseunquUstifuisafuamnumsnza

Audulule uazdenrssyislumslizuuuy
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2) kuUUTEEIUANUWINNE AN ULUUNTINNS B U3 Wunuudsziiuilflunisyszdi
AMIzaNvaIsULUUTABEM SR 9 vinu mufissyliudlutuneud 3 vesszesd 1 Tnoku
nsUsziliudvianuaenndoslaediBoivig fid1 10C 58131 0.67-1.00 wansiia AuADAADS
sErItomauiuingUsaa

3) wuuUszilunaduadneasse iWuwuudssidiupzuuuguia (Rubric Scoring) flasadu
MNMsANYILAr ATz sULUUNs AN sTeudiiaunTy dunisUssdudviianuasnades
TnofiervgiunisiauazUseifiuna $119u 3 Ay fld1 10C WIAY 0.89 waTAILAITMIAN
audesiu (Reliability) Imsﬁ%'ﬂ1i‘m@hé’misﬁm%‘awé’uﬁuﬁ‘sw’méﬂssLﬁ‘u (Inter-rater Reliability)
Idduuszavsanduiusiviidiy 087 uansin Tarmiderivlusedugs

1) wuuvszifiunufianelavesfiou Wuuvuussdudl udseanfu 3 daundn léun
dudl 1 eyaiugiu Usznoudie doyailuvesmeunuuaeuniy wu e 4ud arendu daudl 2
Yornmusziiuanufisnela $1uau 20 4o windu 4 du 9 ay 5 o daiseyliudlussesd 3
THnasidiudszanani 5 sedu dawdl 3 etausuus (udnwvareUaligEounansnnudniiu
wazdolausnuziiindy lnsUszidudvdanuaenndedlnegmssgaadisiunisinuazUszifiuna
$1unu 3 v Ineynderanuiian 10C faud 0.67 Fuly wagshunsnaaesld (Try-out) Autin@nu
nguduiilillinguedng $1uau 30 au tilevnaAraudesiu ldranudeiuviniy 0.93 uansin
frnudesilusysugann

3.4 MINUTIUTIULELIRTIIToYE

mMafunuTmdeya didunsdunualfideivg Wenurmdeyadmiunsiaunguiuy
ﬂ’wgﬂquﬁﬁmm%ﬂﬂiﬁﬁmmmq@ 9 viu Yszidluanumnigay Yfuuseguiuunudeiauauuy
vosfnssnand ntuhsUuuuiiviudgudilunaasdddsunguineds Tasdaianssunistous
pugURUUTALITY 5931 6 SR 9 dUamiay 3 dalus VssdunanuadsassdvasindnulaedTeug
3 viu WinAnussdiuanufielavdaniasaiunsFous

n9nsendeya 19adfiganssaun (Descriptive Statistics) louA deyaanuuudszii
AU ANVDIFULUY Ainszilasnismaeds (X) d’amﬁmwummgm (S.D.) uagAn 10C
foyannuuuussiliunanuainsassd Sinsgilnonismanade dudssuuninsgiu wasdum
Huenfevar deyannuuuyssdiuanuiionela irsesilaonismaads (0 dudoauuniasgiu
wazuananun i vue doyadsnanmainuuudumusiuasdolausuus Sinesilasnsies sy
e (Content Analysis)

inausinsularnuneAedsdmunuulssdiumnufionels Aede .51 - 5.00 mneds
aftenelaeglusuanniian Aiade 3.51 - 4.50 vaneiis anufiawelaeglusziuann Aads 2,51 - 3.50
vinefa anwflselasgluszduuiunans Aade 1.51 - 2.50 maneis mnufianelesgluszduies
Aads 1.00 - 1.50 mneds anitswelosglusyiutiosdian
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4. Wan15AVY
4.1 wansiauzduuunsianisiseuiiiewmuiniiudnasieassalunisaiisdevesaing
MENTEUIUNTFEUIWUUT IS MTMINTY Usenoume 6 a3dUsENay AINIWA 1

1 2 3

Analysis Discover_~, Ideate/Select

1 ] o o
:&:‘U uuumﬁam'aLsuugmnﬁ’mmmwnnaswassﬁ
o X - v - L]
Iumsas'mﬁauasmnumzmszumn‘msaug HUUTID

0O
o
o
o
1)
=
a
o
<
o

Implemention Prototype

i 1 JUluunsiansSeusiteiaunnufnasassa
lunsadredeuesanumenszuIunseuiLUUTILie

sUnuunsinnisBouiiteduaiuanudnaiieassdlunisaiisdevefninudionssuiunisious
wuuinflefiiaundu Usznoudae 6 ssduszney Fudunsruiunisiideulesfusgrederies
wagfinsFouduuuiniionararufnaiassdifuinuna Measdonuaresdusznou feil

aafUsznaufl 1 N1531AT129% (Analysis) L“ﬁu%uma‘lm'ﬁﬁm%LLaxaLﬂiwﬁU%UWﬂﬁﬁﬁlui 32189

v
=

n1sszylamuazanudeInisvesdifeu aaenaunisiasiziilenfagdniaunduvesaing

=

Aanssuludunouiivsznaudae nsutenguiindne mslnseifidousazndutiimeme nisdvun
shteidomitarthaniaundung wasmsfinufegisuesanuiiiey

psAUsENaUf 2 nsAunimuienisiSoud (Discover) Wunsimungaysminenisizeus
AuvuuNINsBEuTivInza uazssyvnuruazaLsiFe s Aanssuuszneusie msimua
JnquszasdnsSeuivesuaianu msseyinugiidesnswaun msAumuAnuasnguifiieites
wazn1samszsinuiulla

09AUsEnouil 3 MmseenuuunalnSnisiau (deate/Select) 1ugaBusuresnislinuanaineasse
Hi3ouszaunuAniiieaiauiAniny denuaviamuinalanisiauiivanzay saufseanuuunginy
wazdsnisiau Avnssuuszneusie n155EANALAR (Brainstorming) N1sAnLdenuuidafiiuzeay
nseRnLUUNAlANY NSAMUANYLATSNTIEY LAZNTEBNLULBIAYITENOUYBNY

peAUsZNOUT 4 nM3adaduLuy (Prototype) Wunswamnduwuuuasmnudedu ad1etudau
wazgunsaliny wasneaeuanudululdvesny fanssudseneude nseenuwuunsfinuazasduseneunm

nsasadudung mmegeununglungy nsUTuuRmutaunnIeiny uazn1sinseueilonisiau
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osAUsEneudl 5 M5 lUlda3s (Implementation) 1umsneassldinufungudmunesss Usuuss
wazmwnuaudalauauue warUszeandldluaniunisalase Aanssuusenaumiey n1sdiausiny
sofuFeu nsliidunnasadu uasdelauouuy nsuivsudlunuadsgaie wagnisdariuny
aduauysnl

03AUsENBUT 6 N1sUsELliuna (Evaluation) WunsusedfiuussanBaimuaany Yanan1sBeus
wazAUNaNel LLamzﬁaumaLﬁanﬁU%’Uﬂ§a AanssuUsenaume MsUssliuamuAnUaLNy YT
AudSanaingUszasd msavviounanisBeus waznisaslunBouilaiu uansimnsnd 1

M3 1 KaN1TUTEAIUAMIMNITANTDITULUUNITIANI TS BUSed LS uAINAnas19aTIA
lunsadsdevesanuriunszuiumsBeuiiuusiuiie negidetnay (n=9)

a9AUTENaY X S.D. ulawa

sAUsENaUT 1 MIIATIZI (Analysis) 4.93 0.27 mnﬁqm
9sAUsENeUTl 2 MsfumidmnenisiEous (Discovern) 4.86 0.36 wniian
osAUsENeUfl 3 MseenuuunalniSnsiau (Ideate/Select) 4.79 0.43 wnilan
23fUsENeT 4 NM3adeuLU (Prototype) 4.79 0.58 mmﬁqm
asAUsznaudl 5 msthluliass (Implementation) 4.64 0.63 wnitgn
93AUsENRUT 6 NM3UsEIiuNA (Evaluation) 4.79 0.43 wniian
\desu 480 045  uniign

UG © LNEUTINTISUUARS ARaY 4.51 - 5.00 = Mﬂﬁqm, 3.51-4.50 = 170, 2.51 - 3.50 = Y1unand,
1.51 - 2.50 = Yoy, 1.00 - 1.50 = Youiign

91nm15797 1 uansliiiuin fleamaianadiuseaumuzanvesguiuunisdanisSeud
Tusgduanniigemnesduszneu lnsesdusznoutildnvuuuiadegean fe esdusznouil 1 M5iiAs1z (Analysis)
fiAadintu 4.93 (S.D. = 0.27) uazsngn Ao asdusznaudl 5 nailulda3s Implementation)
fifadouiiiy 4.64 (SD. = 0.63) Feduaissuveaguuuuiomeegi 4.80 (S.D. = 0.45) wandlidiuin
sUsuuianNSuiimumnzanlussduinniian aunsailulilunsdanisdounisaould
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4.2 wansUszifiunanuaiisassavesindnwiiBeulaeliguuuunsdanisiFoudifestiamn
msAnadaTIAlunsasdousanusensTuILNsGouiuUT e
nan1sUszifiunaiuaiisassdvesgoulunisadrsdevesanudionssuiunisiious
wuvsauile sudunisuszifiulaeiderviy 3 viwu Inslfinusinisuseidiu 4 esduszneundn loun
AMUARESNETIALATANANIaluNsARuA ey AnumanzaureiMsdenuuAalr ANudaa
vosmsiwuatdymviseingusvasd uagnanuueianuiiauudanivl

P399 2 wan1suseiliunanuaiiassavesdiseulunisasiedevesainuiienssuiunisieus
wuusauile lagdl@eimey (n = 10 Ngw)

AIUAY Y y o
o 5 . AMUANY AUAINYTARY
ANEII9ETIA . AMUNAIY ALY
, WNZENYRY  YBINTTANUA . Y
Ny AUEINNEA ~ - UBIANULAIN  SIU J9EAz
: - n1siaen Jgynnise ,
Tun1shn ., o Y . udanluai (40)
wuaAnln IngUsaen

wiludaymn
ngu 1 12 12 6 4 34 85.0
ngu 2 12 9 6 3 30 75.0
ngu 3 12 12 8 3 35 87.5
ngu 4 16 12 8 3 39 97.5
ngu 5 12 9 6 3 30 75.0
nau 6 16 9 6 3 34 85.0
ngu 7 12 6 6 2 26 65.0
ngu 8 16 9 8 4 37 92.5
n&gu 9 12 12 8 3 35 87.5
nga 10 8 9 8 3 28 70.0
Aade 128 9.9 7.0 3.1 328 820

S.D. 2.53 2.08 1.05 0.57 4.05  10.13

1NNAN1TUTELIUNS 10 ngu wudl nquil 4 Snan1suseiliugegn lanzuuusin 39 azuuy
@ a [ ¥ VY @ U a v a a

INATLULLAL 40 Aziuu AnduSawar 97.5 wanslviiudl naaullnanmluseaudun nan1suseidu
Tuusiazosrusznau wansliiuds audwomanuadneessd laun duanufnadsassanuaunse
TunsAaudlatdan wud nqui 4, 6 wag 8 awnsaasvassAnauiLanstiansAnwiludgmi
laag1afiuszansnm lagldasuuudun 16 azuuu ludiuanumuizaursnisidoniuifnlyg
nqud 1, 3, 4 war 9 awnsadenliuuiAnlrifungauduuiunvesnulad daluduanudaau
vosnsimualyviseTnguseadd ngui 3, 4, 8, 9 uag 10 awnsamvuailminevednuldegstnau
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wazidladng wan1sUszliuagyiouliiiinudy sULuumMsdInnsEeuiuuuulioninuduaunsoduasy

a a

WgiSouaiassAnanuueinnuidnuamuazlinufnainassalaeg1aliuse@nsam lnsaniy

Tumunsurtymuwazmsldwundalm Faduinwedraylunsadiassananuiiinuen

q

43 wansAnwianufiielavesdifeudesuuuunisianisSouifiedaaiuanudnaiieasse
TumsassdeueimnuienssuiumsBeuiuvuiouile
nsuszifiuanuowelavesgFoudouuvumsinnsSeuiifiedaaiuanudnaineassd
Tumsa¥rsdeuesainudienszuiunsBouiuuuiuiie wiseendu 4 dumdn léud dunszuiunns
Fupounisliuinig duineins Fufanssunisdoud wasdunsiluliusslowd doudazdiu

1Y =

Hsyauanuianalafiunnsnaiy

a

M58 3 ANufianelaveiFeunieuuuun1sdansieus ausedu (n = 60)

318N5UTZEY X S.D. FTAUANUNIND D
funszuaumstunounisliuing 4.56 0.67 wniian
AUINEINT 4.49 0.72 1N
pufInsTuNIsSeus 4.45 0.71 1N
aunsintUlgUsylevd 4.53 0.58 wniian

39U 4.51 0.67 mnﬁqﬂ

31101950199 3 a3uladn dissulianudisnelagean fAe diunszulun1sTuRoun1stRUINS

fiduads 4.56 (5.D. = 0.67) agflusgdumniian axviouliiiui sUuvunsfanmsFouldimuniu
ftuneunarnszurunsiifuszuy daau uazarusninlUUfoRlFedeivssaniain fideu
ansodlauaziamunszuvinnindeudldie danudedouasdoulosfuresudasdunay
seaa91 Ao FunslUldusslewd fidads 4.53 (S.0. = 0.58) sglusefuunniign uanslviiiuii
FFoufuiteusslevifidususssuannisifous aunsnianuiuasinuedldsuluusegndls
Tuinasmienaioninidu 4 1§ suiaiunuevessanuiiadduaranmnsoilidusslenildage
druiuineins fidede 4.49 (S.0. = 0.72) sgluseduann wansliiiiudt §oulianuifimelasie
ensluiuanuianuannse nsgweanuaain nstiduuz wagauluiues wized
Tusgduann widsanansafimunldlaonisiiumaianisssanuazaaniivainnansuaznislidoya
Joundufiadieassfuintu drufanssunisdoud fenede 4.45 (5.0 = 0.71) agluseduuin
wandlifiiiudn fi3oulinnuiiselasiofanssunisBeuiidanumainvans wavduaiunisianusuiu
nansuUszliunufianelaagvioulidiuin sUuuumsinnsBeuiuuuisilofiedudiumuAnainsassd
Tunsaredevedmnuiiimuniuansanevaussaufesnsvesdizou Insamsludunssuiuns
Boudiduszuusaznisuszgndlinnuilumaos fadutededfylunsimuinuenisSeud
Turmsswil 21
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5. 8AUTIUNANIITIVY

mafeadiiuandiiuinudidaremsinunguuuunmsinmsdouifioduaiunufnadiease
lunsadedovesanuriunszuiumaieuiuuuinde lnsausoofunenamsideldsed

5.1 wamsiaungULuunsdnnisGeudiiuseneusie 6 esdusznou Buainmsiieneildauds
n1sUseLiiuna aenndesfiunuiAnues ADDIE Model fiunszuiunisesnuuunisiounisasy
Aduszuu ssdUsznounTiATIzst (Analysis) Tdnzuuugegn (X = 4.93) waadliifiuin §iorvey
Taruddgfunisnenngiuniafoud feaenadestuuuafinues Bloom [23] Tudusiuunty
93M3138u3 (Bloom’s Taxonomy) fiitiuauddmeanmsianeiduinugmsfndugs diussisenoy
d4ft 5 mathlulda3s (implementation) ¥pzuuusign (X = 4.69) uissnsegluszduinniian oradunae
mshluldassiesendedadonansysznisfienveguenmilenisaiuny wu Arsmiouvesanud Lan
wagM3ne1ns namsUsziliunnumnzauvesgUiuunnsiansBeudegluszduaindian (X = 4.80,
S.D. = 0.45) FaagvouliifudsnrunduszuvrosgUuuuiiimuniu nseenuuugduuuiiisingu
WNgENsEeuiuuaiieassd (Constructivist Learning Theory) [24] AiunsligiBeuasisanug
rumsTUduiusAuaanndeuuazuszaunisaings Inslannzeneds nquinisaiisanuimemnuies
(Constructionism) fifun1sFeudsiiunisadrsassduanuiifinnumnededidou ddlunsdi Ao
Uaﬁmmuuaﬂmﬂﬁ sULUUS Y sANNIME W) Design Thinking [20] Fithuinszuaunmsuitymuuuasiassé
WU 5 Juneu o Empathlze Define, Ideate, Prototype gy Test Feaenndostuasdusznaud 1 - 5
Gumsﬂt,wumwwmsuu ﬂwwq‘wg Creative Problem Solving (CPS) fdfunse zuUIUNITUAT Y
agvafeassAiun s Uy nsdumdeya nsAumuwafn nsAunmiauily waznsiluugoa

5.2 wanmsUssdiunanuaiassdlunisaisdeveanudenssuiumateuiuuuiuiofinanndu
wuh nauiifiezuuugeanldtorar 97.5 uazAadslnesmiitosar 82.0 uandliiituin sUuuufiRauTy
anunsndaasuauAnaivasssldetsiusyAnsnw nadwsiaenndostunguinnufnasisassd [16]
ffunisfauuuuenueziiiondedding 9 wazueanaundululy (Divergent Thinking) uazn1sfn
dedmsziiiiedmdenuazdndule (Convergent Thinking) %qiugﬂLLUUﬁﬂ’wm%ﬂﬁa%ﬁﬂama
fisouldlifiaessuuuunsdslunmsadassduesaing nsfif3ouiinanuiivannvansuasiinanin
Tusefusing q (Fevaz 65.0 - 97.5) azvioulifiufenisBoudimifeauuansiasenitayana
(Individual Differences) ?zfqLflwé'ﬂmiéwﬁiﬂumwﬁﬂ@@mmﬂum&J (Multiple Intelligences Theory)
93 Gardner [25] i igjFouusiaraufisuuuumimaaadiuandeiy wazguuuunsBeuiivanvan
sztheligBounansdneniwldogradiud nsfingusng 9 Saaudslususng 9 wWu ndud 4, 6 uaz 8
stusunsuAtym mmzﬁmjuﬁl 1, 3, 4 waz 9 wsludunsideniulfnlng wansliiiun gULLUU‘ﬁ
aunsavaALAnaSsasIAludATivannvans SsaenndesiunguiauAnaiisassAves Torance [17]
Aufudesdusznoundnvesmnufnaineassd Iiun anuadesuadl (Fluency) Avmangu (Flexibility)
muAR3BY (Originality) wazAuazideaUsdln (Elaboration) wenainil nansisedsaenndosiu
3d [26] RenfunguiimsBouiiBsdsnuiamusssu (Sociocultural Leamning Theory) tunsiSeny
runsUFausugBu mevhaudungulunisairsvesanuvilfandnlunguldFeudanduas iy

o

HwdetuimIANNaNTa g AUNay
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5.3 wamsAnwanufienelasioguuuunisianisGous wuin fEeulianufianelalusefuanniian
(X = 4.51, S.D. = 0.67) azvieulniiiuis n1svausuwasauiianelavesiseuseguuuu n1s5eus
ity nefigFoudiarfmelagagaludunszuiunistuneumsliing (X = 4.56, SD. = 0.67)
wanslifiud suuuuiinnudaaunazfuszuy SeelvdSouarunsadnnunazidilonszuiunng
Fouslén wadwslavvouliifufsnuddyomnuinsuszananatoya (nformation Processing
Theory) fifunnuddyesnisinszdouteyauasnszurunisdouiiidaau sutmauiane
n1e8qyayn (Cognitive Load Theory) fifuaiudifyvesnisdanisarsenmslayailfimunzan
\lodaaiunsBouififiuszansaw anufawelalusunsihlvlfusslenifieglusziugs (X = 4.53,
5.D. = 0.58) azvieulifiuin fiFeusuiteuslovdiidususssuannisBous Fadudadedify

v

Tun1safrausegalalunisSeus [27] Renfuwuuinaes ARCS (Attention, Relevance, Confidence,

U
o =3

Satisfaction) MlfuaiuddgesnisifiuguaazyszloviveanisiFouirenisaiiausagsla
wazauanelalumsSeus

sUuuuiimuBudiauaenndososadaauiunguiniadsuiuuuiiuiie (Cooperative Leaming
Theory) [19] ftiu 5 psAUsznoundn Idud arufieniendediudsuin (Positive Interdependence)
ANUTURAYBUAINYAAA (Individual Accountability) n1sUfduiuswuum@eynii (Face-to-Face
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Abstract

This research aimed to study accident prevention strategies in construction work
in Songkhla Province. Due to economic expansion and urbanization, construction has become
a crucial part of meeting housing demand. Public buildings have played a significant role
in Songkhla’s urban society. Four key aspects were considered : safety management,
personal safety, workplace safety, and equipment safety. Data were obtained from
a questionnaire survey of 100 construction workers from construction projects registered
with the Building Control Division, Department of Public Works and Town & Country
Planning, Songkhla Province. Based on the work progress, twenty projects were selected
with their work progress exceeding 30 percent of the contracted construction period.
Questionnaires were used to collect the data and analyze by percentage, mean,
standard deviation, and Pearson’s correlation coefficient. The results indicate that workplace
and equipment safety are well managed, but safety management still needs further
development. Furthermore, factors such as education level, work experience, personal safety,
and equipment significantly influenced accident prevention behavior. This data can be used
to refine construction safety policies and fully address the revised research objectives.

Keywords : construction safety, construction safety factors, construction accident reduction
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Abstract

Motorcycles have become an integral part of many people’s daily lives due to its
convenience and the speed of travel. This is especially true when compared to cars,
which often get caught in traffic congestion. However, motorcycles still rely on fuel for
propulsion. In heavy traffic, motorcycles typically move at low speeds, often not exceeding
50 kilometers per hour, which leads to higher fuel consumption. Due to the continuously
rising fuel prices, which greatly impact vehicle users, the researchers conceived the idea
of modifying motorcycles to operate on a dual-energy system. The objectives of this
research were to: 1) modify motorcycle for dual energy system and 2) compare the energy
consumption rates of the traditional motorcycle with the developed dual energy system.

The research findings indicated that the dual-energy motorcycle modified to operate
with both an electric motor and a fuel engine could practically operate in actual situation.
Tests conducted using the electric motor system showed that the motorcycle could travel
50 kilometers at a speed of 60 kilometers per hour on a 100% full battery charge,
costing 10.108 Baht. In contrast, when using the fuel engine system for the same distance
of 50 kilometers at the speed of 60 kilometers per hour, the motorcycle consumed 1.9 liters
of fuel costing 69.012 Baht. This clearly demonstrates that the electric propulsion saves
59.012 Baht compared to that of the fuel engine. Therefore, this research unequivocally
confirms that driving with an electric motor significantly reduces cost compared to that
of using fuel engine.

Keywords : motorcycle modification, dual energy system, motorcycle modification for dual

energy system
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wazdAnanuiissvesuuunaaeuUsansnnvessdnseusuaesTuuWinU 0.88
3) FBnsfusrvsndeya
nsfiususndeyarldendanudmsusadnserusudszuulni azdudinalih
flFlun1zuse Tnsszyduvsinuilatnddalus (wh) luwiazads nionfutufinssesnisiiield
wdsarngrsadin usnadeulndn (ad) wasndsulnidldly Gad) wWenisiiasedt ludiu
vessndnserusudAldiaiossud dnistuiindldirshdudomas lneseyuimnanhfuiuing
warmAroansluutazadefiiy wieufuduiinsrszmaiiisldvdenisiudhiiy
n1siiusavsnteyaUsyansain Wueundindudmiudussesnis (GPS tracking
application) lunsufinszegynaiialdaiduusiasseunedey wielvdanuuiugwasdumnsgm
4) mszideyailinnnuuunaaeunisindouiivessadnsetusudassszuy 921435
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4. Wan15AY
4.1 mifnasgunsaldmiunisdauladsadnseieudiasiseuy

val

lunsdaudassadnserusudliaruisaldndenuassszuula lafinnsAadegunsaingn

aufioanuuul nedseaziBenuwagninnvesgunsninadl gunsalivdndazgniaiulilundes 4-in-1

d

Usgnaumie 1. LLUG}LG}@%%L%‘EJ&J (Lithium Battery) 2. sUUIANITHUALADS (Battery Management
System : BMS) 3. aaulnsaiaas (Controller) 4. gunsaluUaslninszuansadunszuanss (DC to DC
Converter) uananil §afigunsaidu 1 éud 5. ueweslwihnszuansdlfisadiu (Brushless DC Motor :
BLDC Motor) ua 6. seadifuiwes (Hall Sensor) Andaeglndiuneimesluliiinssuansdliuusady
(BLDC Motor) 7. a3ndilla-Unssuu (Power Switch) amf?’ljﬁaQ’U%L’;mﬁ’aawﬁwméﬁsa%’mmuauﬁ

famN519N 1

4in 1 Box

1. Lithium Battery
2. BMS T7.Power Switch
3. Controller

4.DCTODC

5.BLDC MOTOR
(Hub Motor)

6.Hall Sensor

v
Y
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1. Lithium Battery Wuwaandsnuildlunsduindou

2. Battery Management  eiuauUsInn wagfievnanisiviavesnssualni wielnd

System (BMS) Usgansam fianuamuy puangumaiiveswunmesiingay
3. Controller AIUANNTYILYRITN T UEUALITN
4. DCTODC wUasanuadnglninssuanse ieluldlumstundouawes

Uzl wunnes

5. BLDC Motor faun Sasmald Welildsou way useda mufigosnislimunya
Aunsleau

6. Hall Sensor %’Uﬁﬂmamwgu‘uaﬂé’a

7. Power Switch Walvuanisvinauvesuames v

v
v =

nsvuYessadnseusuiie i ndsuassszuy [7] fadr@uinanselituiadeuls 2 szuu
Ao syuuiundeumisueweilii wazduiedoudiossuuintfudemnas Tnsanunsavnauldfiayssuy
Fsanansadsuszuuldlag duaing Power Switch Wislveglulnuansiauduindouseseimeslyiin
wazannsandusndszuuiudomnas

4.2 nsnedeunIswedoufiszuuNawesliih
nsnadeuLiiefadnsnauldeuanedlniinlunsduiuuunienss e saussansam
nsldndrnuvesmewmasluin axvhnsnageulne vdauunmedidy 1 A antu FuTsadhernuisiaci
60 Alawwmsaotalus VEuN19nse Whmnefenisinszozniafisaaiunsedeldaununineinun
TasazButuiinssognadioueundiadu GPS deudBudunismadey iioaruudugivesdoya
AEYNNNTNAABUT LA 5 A% UEIRY UnasEaEeRldTaInLTNALRaY FIAT1e7 2

A1579% 2 NANISNAABUNISIAREUNSTULLBLNDS ITHAI8ANUSIAeA 60 Alalunsaatilus

a1au EPTIFAT N usaLAdeu wasuily AnuauEes
(km) (v.) (kw/h) WA (V)
1 0 82.3 0 0
2 10 80.6 0.23 1.07
3 20 779 0.56 2.62
4 30 73.1 0.86 4.02
5 40 68 1.79 8.37
6 50 61.0 2.76 10.10
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A5 4.2 WU NTNAFBUTUININTIAIEAIUSIAIA 60 AlatunsaadIlug 31U 5 A5
WAZTINANIMIALREY NUIINITVITALUALIDTHN 1 ASa vilvisaarunsadudlaidusseznis 50 Alawns
oA lgangaundsnulwidies 10.10 vn

43 MIVAFBUNSAGOUTISTULIASBIBUA
AsnageuLiiaTasns1auddesnuidemaslunisduiuuuninse tiefadsyansam
msltudomamessadnseusudassszuu avvimsvaaeulne Wuituusalveed 95 $1uau 1 ans
ndu TuTsadaeauiEined 60 Alawnsdodalus vuldunianss WinaneAenisinszaznig
Aisaanunsadsldauinsiununds TnsazButufinsyoensdiououndindy GPS saudBudunisnaaay
Lﬁammmus‘maqéﬁ’aga JzvnsneEe U avLA 5 A%t uERe thNasyoynaiildimunumaneas
a3l 3

A15199 3 HANISNAFBUNISLAABUNAIELATBIEUR

Y 4 vistu AUIGD STUTN
A GlE)) (Alains/4aTu9) (Alawns)
1 1 60 26.34
2 1 60 26.15
3 1 60 25.98
q 1 60 26.10
5 1 60 26.06

1dy 26.126

915799 3 TUN1TNAFBUNITLARDUNAIULATRIEURTNIAINUIET 60 Alawnsaatilud saanunsatud
lasraennaede 26.126 Alamnsaounsy 1 ans

80 69.12

40

(un)

20

=

FIUIULU

3

sz (Rlawns)
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91NN 8 n1sMadeuNIsiAdeuiinud sruutaweslniuarszuunIessuRinisTdndsanuy
Funnsratugell vemedluil Wevrsauunmeiiiy 100 (A1 2.16 kWh) wazdulseninuga
60 Alawnsredalus saanunsaieldsrozniasy 50 Alawnas Andualdsedundsnulniidu
10.108 U™ drp3eseus lunmsvageumsndeuiisnessaznig 50 Alawnsvintu nuissuua3eus
MifuuRalsgod 95 9uau 1.9 ans Fedmdudrldsrodiuingu 69.12 v aasiinanuunnsing
FuAlgINewngU (69.12 - 10.108) = 59.012 UM

5. aAUs18NaN15398

5.1 sadnseusudduilldsunisaaudadidussuvasmdssny ldaunsaldauldass
wazdreUsendaaldirsluninfunislfededibon earuvessofuideddudausadudsy
wdndusewindliiuazisildetsasaanaune

5.2 MINAADUITELENNUAZIIANZIERAUNTANTI 1 ads

£%

IINNITNAABUTUINAINULET 60 Alasunsnatilud 509NTUIUsURADISEUVAIN1TATIILA

JEHENNEIEA 50 Alawns Fau1nnInnuidenisesnuuiazimuie s udlifinduwuy [8] Msld
21.398 Alansegredaau lusueilddny sadnserusudassssuuiialidnedon1sviia 1 asaegd

U
a

10.108 UM Fegnnirsafidauwlasdu GaliAnlddne 35.015 UMAoNIS15a 1 A3 B9 24.907 UM

6. d3UNa uazdaiauaLue

6.1 nsa¥esndnssrusudfuLuUaesszuviateAy fufideldihsosennaaeunislifaiuaie
vuieanuu nan1saaeuLandliiiiuisaanunsavinuldiduund wasfidfyfeannsativanaldang
lopgnaunass

6.2 MNAIINAFBUNITIHIIUIS VLRI ULYR TSNS IUBURARITEUU Tiszazns 50 Alawns
FroauEanedl 60 Alawnsdedalus szuvuoweslui Wovsauunnedifunins fd-ldsqe
Tunisiiumafios 10.108 UM wazszuuAIessud dosldiriuuialesed 95 Usua 1.9 ans
FaRouTudu 69.12 v G1e8a51Atinsiu s Yufl 20 unsiau 2567 7 35.85 UMABANS) FaALUANF
FruAldd1e (69.12-10.108) = 59.012 Uw nsMAdeULTIHAeg1sdaaudn n1sTuLadsudie
sruvnowasniihdrsuszndamlddrelduinniinisldsendesaus ddnsinisanlddrefiuansaiu
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1. Lﬁ'ummmmmma% mﬂﬁ'umma}maqmema?f"l,aiﬁaaﬂdw 3.6 kWh (72V 50Ah) 1ilas895u
nsiumsludunnsiivainuans wanestutasmsanndu

2. WawsEuUn$a msiinszuunsmsaiianusasessunisvsannaandusmsiluly ey
mmazmﬂlumﬂ%muuammasua‘uLﬂmﬂmaumﬂﬁmamqumnéqﬁﬁu

3. psiszuUNsTUElEssu e mesInihuas syuudamadl e dmdouy
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Abstract

This research aimed to create and find out the efficiency of a weed and snail protection
device for a solar cell cyclone submersible pump. The sample included 3 experts to
validate efficiency of the waste separation suction pipe for a solar submersible pump
cyclone system. The research tools included a waste separation suction pipe for a solar
submersible pump cyclone system, a quality assessment table on the design and the
structure, a recording form on an electricity consumption and a water pumping rate,
and the amount of weed and snail collecting. The statistics included mean, percentage,
and standard deviation. The efficiency validation of the weed and snail protection device
for a solar cell cyclone submersible pump was conducted by recording the weed and
snail collecting amount when pumping water in a clarifier pond in a fish farm for 6 hours.
The electricity consumption, pumping rate, and the amount of weeds and snails were
recorded every hour.

The research results found that the weed and snail protection device for the solar
cell cyclone submersible pump can use solar cell electricity to replace electricity
from the transmission line with an average water pumping rate of 44.33 liters per minute.
It can collect an average of 48.5 grams of weeds per hour and 70.17 grams of snails per hour.
The pump can work continuously for 6 hours. Consistent water volume pumping reduces
operating time and saves electricity.

Keywords : cyclone, vortex, efficiency.
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yilgadty guinldtos Ussavsnimtiuanas warAudeamdsuliih vievisadumsingerangn
andsuinadeduiaty vililuiatufansdend umeliuemestudigaungiguiudrida
anuannity daflanszmring 90 f 100 esmwaBea Vinlfuawmesvoslulundideme

nMsAnwrannIsuenduniseanainvedlna denisuyuiuluguuuuaes Hydrocyclone
Fadugunsaiueneynaudseanainvesval (solid-liquid separation) Tnsendeusasismigudnany
(centrifugal force) AtAnainnsluarunieslunssnsie (2] vosmargnioudludnuae tangential
feed LAANIMLUI usaIsinlieynavniadeusenlulndntaglnasensudns (underflow)
dureamaiiuindy axindeuiilusmuununanauazeenyasnuuL (overflow)

Overflow

Feed =

Underflo

2NN 1 rann1svinauvedlalasielaay

ffasilelaslelaau [3] dufuifvisamheruadnlunmanzuuuiidesiuauaeasluy
Tnseonuuuliifudsafianududuresinden 0.35 war 0.70 Taglelaslelaauisassguuuy
fuszavsamlumsiuiesmmiendsindidssiuil 93.51 wWesdud w/w fienuduleu 2.5 bar

fitedsdinuaulaiménnisvesleaiwad uazlelnslelaauiiionsniayinguisesnainveslva
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3. 3/AUHUNTY
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Abstract

This research aimed to study sourdough starter culture formulas using coconut sap
as the starter culture. The study tried 3 formulas in creating sourdough starter as follows;
wheat flour to water in a ratio of 1:3 as the control, wheat flour to coconut sap in a ratio
of 1:3, and wheat flour to whole wheat flour to coconut sap in a ratio of 0.5:0.5:3.
To feed the sourdough starter, media was added twice daily. After the sourdough starter
fermented for six days, the height changes of the sourdough were measured. Three
different amounts of sourdough starter were investigated at 10%, 20%, and 30% of the
total ingredients. Also, the sourdough bread’s physical attributes were examined on
sensory attributes. It was found that using wheat flour combined with whole wheat flour
and coconut sap as the starter energy source resulted in a higher sourdough starter yield
of which the growth rate of the sourdough was higher than that of the other two formulas,
increasing by an average of 40% from the fourth day. The constant production of carbon
dioxide gas or air bubbles, along with a pronounced yeasty scent, are general features
of sourdough starter growth. The use of 30% sourdough starter generated tasty bread
with air pockets or pores, a soft, resilient texture, and a texture that was neither dry nor hard.
According to an evaluation of the physical characteristics of sourdough bread, it was found
that the outer layer was dark brown with slightly sour taste. The use of 30% sourdough
starter resulted in the highest average scores across all attributes, including color, aroma,
taste, texture, and overall liking, according to the tasters’ sensory evaluation of sourdough
bread with the average scores of 7.55, 6.95, 6.85, 7.15, 7.55, and 6.65, respectively.
There was a statistically significant difference (p<0.05).

Keywords : coconut sap, sourdough starter, sourdough bread.
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4.1 Anwansemnsideadiesnislaiaintimaanuening

1) wisudimragauznd1n  didinragausndaiivananaruuifud e figungl
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Abstract

This research aimed to: 1) assess the required competency levels for food and
beverage service in large hotels in Hat Yai District, Songkhla Province, classified by service
style and 2) compare the differences in the required competency levels for food
and beverage service in large hotels in Hat Yai District, Songkhla Province, and service style.
The target group was 15 managers of food and beverage service departments in large hotels
in Hat Yai District, Songkhla Province selected by purposive sampling method.
The research instrument was a 5-Likert scale questionnaire based on the Professional
Qualification Standard Level 5. The standard identifies the professional qualification
on tourism, hotels and restaurants, and food and beverage service Level 5, code 5123
(ISCO-88:TH). The research statistics included mean, standard deviation, and paired
samples t-test.

The results revealed the findings as follows. 1) The required competency levels for food
and beverage service in large hotels in Hat Yai District, Songkhla Province, regarding
desirable characteristics and skills, were the highest for self-service and staffed services.
2) The required competency levels for food and beverage service in large hotels in
Hat Yai District, Songkhla Province, regarding desirable characteristics and skills,
were not significantly different across service styles. This information can be used as
a foundation for planning the development of high-potential food and beverage service
personnel.

Keywords : hospitality industry, model for food and beverage service, employee performance
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sedvanssaugisnduvesninaulunisliuinisemisuaziadesinlulsausuvuinlng
gunemalng faninaswan Muaudnvazdifieuszad lusvuvuindnauliuinng Tngsa
faussauzegluseduanniian (X=4.48) Wefinnsansesy wuit aussaugisniumunudnvae
Afauszasd Tugvuuuindnaliuimsianssauzegluszduuniian 3 fu wazsefuann 2 du
TneSusdduaiadsanunlumien fail Frunsufthnuuing (X=4.87) sesasn funisdneims
LAELATBIRN (X=4.67) funsdoansuaznsuinisgnin (X=4.60) suuinnssy meluladuazannudsdu
(X=4.13) uagAuNITUITMSUAaINT (X=4.13) Auasu

Tnsnmsn aussaugfisnduvemdnalunislivinisemsuaziadesislulsausuvunlg
snnevialvy feminasua Fuandnvueiifalszasd faaessuuuunisliuinisdaadosy
FAERSITULIN (R rmsmmee =84.52) WAE (X gucmentivzn: = 4.68) wansliduinlngiodonds aussous
F5nduvemitnalunisliuinsemsuaziedesiylulsausuvunalvg sunemalug Saminaman
Funndnunriifiviszasd fanuddnylussduinniigaluisassguuuunisliuinig

sedvanssaugisnduvesninaulunisliuinisemisuaziadesinlulsausuvuinlng
sunemalng Faminaswar susinue Tugduvuuinsnues lnssufaussauzegluszduaniian
(X=0.67) \lofiansaunsnediu wuin anssaugdisudususinue luguiuuuiniseuies daussouy
ogflusedunniian 4 du wagsedunn 1 6u lasidssdduaiadeanainnlumides i Fnwedu
mi?%aaml,azﬂfﬁu%ﬂﬁgﬂﬁﬂ (X=5.00) 5048431 VINWEAUNITIANITHALNITAIVANIUUING (X=4.87)
Wnwea1un1sUHURNuUIAIg (X=4.73) finyeaun1susnIsInyaainswazn1zyil (X=4.60)
wazvinuzsnuuianssy welulad wagmsimuneenadaiu (X=4.13) mudidu

sefuanssausfididureminanilunsiiimsemnswanesosiululsausuvunalug sunemalug
Jaminaawan shusinue TugUuuuiindnauliuinng Teesmdaussauzeglusziuaniian (X=4.55)
defansansiedu wuin aussauzisndususinue Tugduvuiindnauliuinig faussauzegly
sedunnilaanndu TasBesdiueindenninnlumiies fai Fnwedunsufoinuing (X=4.73)
sesaan finweiumsinnisuazmsmUANNULINS (X=4.60) inwesunisieansuagnisuinisgndn
(X=4.60) iN¥eAUNTUTITNUYARINTIAZAIEHN (X=4.40) Lagiinveauuinnssy inalulad
wazsHiRoE eIy (X=4.40) padiay

Tnsnmsananssausfisiduvesninavlunislfuinisemsuaziniesislulssusuvunlg
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Tunslisnsifivssansamangldszuuiidesendeanusiniiinazanududass vueiinsuing
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5.2 Wiguiguanukananavesaussaugnaduvesninaulunisiiusniseniswazas aany
Tulssusuvwnlug swnemalug dJaminaan Ausukuunislauinig

U

AN5199 2 MsSeuisuauwansnsadanssauznInduamtnnulunsiiusnseswaziesaefy
Tulsausuvunalvg) dnnemalvg Jwdnawal duguwuunishiuinis lnesiuuassesiu

aussauzfisnluvesniineu Aadey (X) suuuumsTiuinis
lunsliivsnisemnsuaziaIasay _ L. ¢ s
; Uims  dindne A ig.
: MINLLW?JEWEM% auee  TUsn1s  uanea
dunamalng Jawingevan

v o = I3
muﬂmanwmzwmﬂssam

1. gunsuuRuUInIg 4.67 4.87 020  -1.871 0.082
2. funsinevmsuasiedosiy 4.80 4.67 0.13 0.807 0.433
3. MUNITUTITUAAINS a.27 4.13 0.14 1.000 0.334
4. funnsdeansiuasnisuinisgnan 4.73 4.60 0.13  0.695 0.499
5. funianssy wieluladuazaudsdu 4.13 4.13 0.00  0.000 1.000

Tngsu 4.52 4.48 0.04 0.494 0.629
Auinee
1. VinwgiunsUJURuuInig 4.73 4.73 0.00  0.000 1.000
2. finYeAUMIIANITUAENIATUANILUINIS 4.87 4.60 027 1740 0.104
3. 9iNWEAUNITUTMSNNYARINTaEA TR 4.60 4.40 020  0.899 0.384
4. VinwgFnunsdeansuarn1suinisgnan 5.00 4.60 040  3.055 0.009*
5. vinggauuinnssy welulad wasnswawn - 4.13 4.40 027  -1.468 0.164
ogadsBu

Tngsu 4.67 4.55 0.12 1.382 0.189

9NA151971 2 manisdSeuiisuanuusnesesanssous s duvemtnanlunislifuinisens
waziazesfilulsusuunalug sunemelug) famdaasa fuguuuunsliuing Tassamuazed
#eadd Paired Samples Test wuin aussaugiisnfuremdhaulunisliunsemsuaziniosiu
Tulsausuvwelng s1nemielng Fminasuan funudnvazifiessasdiuguuuunisiiuinig
Tnesauuagsed liunnenstu duavssougiiTndureminaulunislivinsemsuaziadesis
Tulssusuvunaivg dunemalvg Jaminaswan Auvinweiugduuunsliuing lnesiliunnsneiy
iefinnsansiedu wudn sinvedunisdeansuaznnsuinisgnén uanssfusgreiifodAamnada
fiszdu 0.05 nanfe VinwgsumsdeasuaznisuinisgnnlusUuuuuinsaues uanssiu TusUuuy
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6.1 srdvaussauriisudulunsliuinisemsuariadesnvlulssuusuvunlng snnemalg
Javinaswan FMuaudnvugiifisussasd uagsurinug wuuuinsauesiaziuuiniinanuliuinig
Tnssandanssouzegluszfuniniian Jsaenndesiunuidoes [7] aussougdisnduveaiani
wifnauuinmsemsuaziaesislulsausy Smiadodnl Mmomaraiin Msfinwaussouzanyumes
vosfsznaunsluiiuiiiofusuaussousfisniureshumisnunuinnsguiaesnislulsyme
LaruIATIg e dEufINg 1 anufnwiannsntianssousfianiuusznouniaiuinfinnnud iy
Antinaudundeiniianuuinisemisuaziaiesaudesiluldussnevlunisfmuindngns
wmaluladdudinarsufoansarviivinislsausy (dedles) vilvvdngnsiinadns (Outcome-
Based Education : OBE) fidan3uffuarnudosnisvesanulsznounisuazanunisnifioziintu
Tuewpnsialy

6.2 aussougfisndulunisliuinisermsuaziadashululssusuvuialng srnenialng
Jaminaawan sunudnvaueifieszasd uagsuinue fugduvunsliuing lnesaliunndiaiu
Fsaonadosriuamiideves [4] sUuuumsiamnanssaueguIssEAUnasgsialsasy ieiiigussaay
oWdou nTzimslianudddeanssougndn aussouzily aussougmamihiilutagiuves

a o o o

FumMssEAUna eI ULNLNEILT UNUNUTNY UNUNNEADIYNT LAYUNUNDIMNTLASDSAY
AfszAunsfnvinazUszaumsaiiauuandsfuiianssauzmdn aussaugiluaussaugaaming
iumneinedu fedusuuuuimuaussousfuimssedunasuesssialsusy e nsWauiyaaing
Tuusunsng q Sulifuegifussdunisinwuasyszaunsaivnny fuimslsausuanansadanisiaun
yAaINIANsERUALsTIuEiyanaInslasnisilineusy nsgein nsldeuugiinuanssauy

Tuksagaumg

7. ayUnauazdalauauuy

dyuna

7.1 szdvanssaugdisnduluvesguuvunislivinsermisuaziaissinlulssusuvuialng
sunemelvg Samiaasvan uonaugULuunsliuinng Mmuaudnvueifiessasd uay durinue
FelusUuuuUINIRULes (Self-service) warguuuy Sntnandliuinig (Staffed services) Tnasasmuin
faussouzeglusziviniian lagsuiifidnadsgegaluuuuinisauies Ae Fun1sinemis
uazlAIesiy waznuuindnauliuing Ae dunisuftinuuing fsnunudnuasifssasd
wazsnuvings Tnesaliunnseiu WerSeuisussminsguuuuuinmsnuesiuguuuuiminaulidnng

7.2 aussougdisndulunislivinisermsuaziadashululssusuvuialng srnenialng
famTaasuan sUuuun1sliuiniei 2 sunuulassuldunnestuiadiuandnuus sy asd
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AusslsawsuAdsldnanisidedilu doyatugiulunisinsunuimuiynainsdiueImis

LazLA30sAY Tﬁﬁﬁ’ﬂaquq%Lﬁaqmﬂmamﬁ%’s%dwammuwﬁﬂiﬁLmﬂmqﬁ’ummzﬁumiﬁﬂm
warUsvaun1saiinau Jusmsdsaiunsadanisiauiyaains laenisineusy nsgau viensla
Auuzusrivanssausfsuduluudasdumils warmstiunsiauanssougnatefuiiddy
seganalsausulusunemelng ilesessugnisnsUszimea (Wu snade dselus uazd) lasamiy
s msAeansniwmsusema msuladamiamneuth nsvhowduiiu uaznisuinmsieingin
wisaanduiithy (Hospitality) Wieai1suszaunmsaifidudgliuinsuazdmasionudsduesgsna
sufsmslirnuddyduiitaslunisiaun “invedunsdearsuaznisuinisgndn’ eaanidu
vinwefinuirdanuunndegsiifeodfyseninsaosguuuunsliuinng damsiaundednozdiels
YAAINTANNITINDUALBIBNINTEIUNSUSMsTusEAuanaldeg sz d@nsan
2) dwsuaanununluseandnnislsausunaznisvisaiien :

anudAnuiarsthaussausfianuuszneunisdiuinfiannududu (asanziuilddieds
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IaenadesiuaNfInIsvesaaIuUsenaunsLazaniunsalluewian Inen1slduwifn n1sfinw
Aiuwadns (Outcome-Based Education : OBE)
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Abstract

This research aimed to: 1. Design and develop an electric hot air oven using a STEM
education model for drying mackerel; 2. Study the optimal power consumption
of incandescent lamps in the electric hot air oven for drying mackerel; and 3. Study the
drying time efficiency and fish meat quality of mackerel using the electric hot air oven.
The research instruments included an expert evaluation form for the electric hot air oven
for drying mackerel and an experimental results recording form. The statistical methods
used were mean and standard deviation.

The research results showed that: 1) The electric hot air oven for drying mackerel had
a high quality evaluation score from experts at y = 4.33, O = 0.68; and 2) The optimal
power consumption of incandescent lamps in the electric hot air oven was determined.
For drying Indian mackerel, at 40 degrees Celsius, using 60 watts of power, the energy
consumption is 0.06 kWh, and the drying time is 9-10 hours. The fish is dried to
a suitable level, soft in texture, with a completely dry surface, elastic and not hard or brittle,
and the inside is evenly dried. At 50 degrees Celsius, using 120 watts of power, the energy
consumption is 0.12 kWh, and the drying time is 7-8 hours. The fish texture is similar to that
at 40 degrees Celsius. And at 60 degrees Celsius, using 200 watts of power, the energy
consumption is 0.20 kWh, and the drying time is 6 - 7 hours. The fish texture is similar to that at
40 degrees Celsius. And 3) The relationship between energy consumption and the optimal
temperature of the electric hot air oven for drying Indian mackerel was found to be the best.
Drying Indian mackerel at 40 degrees Celsius, using 60 watts of power, an energy consumption
of 0.06 kWh, a drying time of 9.30 hours, and an energy consumption of 0.54 units,
resulted in the best drying of Indian mackerel, with a suitable level of dryness and softness,
while consuming the least amount of energy.

Keywords : Electric hot air oven, Indian Mackerel, STEM Education
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Uamuun (Judanasvgiefidrifyvesuszimalne Mnadiviinunsduiniivesaswiudan
LazyTiouBeUssuetesRnIsaznulan w.e. 2566 tasunad 4 Sunnnin 7,256.95 i [1] Uayguun
Wuvamziavumdnideuudssulasnseuusts duindunidusmmeianssuiilaiuanudengs
Tunanepfinirvesdsemalng Taslanzlunielidsiinisiaimnusis ionueseivsuazfiuyac
TusgiuafiBeunaziamisgusy (2] egnslsinu Fnnseuusiaaryluguudinlvgfnafion
Bnsanuaawuudaldwmiusssuwd Jeuszavdymiiertuanuliuieuvesanineinia wu
duan uanlilifisane vieduazens vilvudnfusiildliiaunmaiiaie o1aiAnides uavenas
daadislivaendeseguilaale [3]

nsdndsulniiunldlunszuiunisudssvenns Ielasuaiuaulasgrauinlugimenssy
A Lesanifundsnuazein anduyuiundanu wazaenadestuulovieimunidaduves
Usewa [4] egdlsfinnu nslindanunasenfindegnafenlussuveuuisinuszaudgymlutiiiuaunn
Liiifigane n1seonuuuszUvBULKIiansalimdsuliihiadumadenfiminzanlunisidis
AMULETEIVRINTTUIUNITHEAR wazdiau1satisdnenanisiiuinyivendndudivesuaiyuan
naanseuwidliagaiuseansam 5]

Mndymidinaniufauundalunisfmungevanioundsnulniihdddndsnulninfodis
AnuseLdeuazauLsiuglunsAIuANg gl TreifinauA e INER Ausndan1so UL uay
duauaninsalunsidnaveandguinuasnsuazisznaunsmedesldetisiusyaninm (6] faemnd
l#fnwnsruauniseenuuUMEImnTsy (STEM Education) iefimuegnafuszuuuasfudunou
dmiumseonuuulaziaudovanfoundanuliin Felanudifyedsddunisiivyadwandn
n1aN9nees nMsdsaiuednluyurunaglivinenssssuufegadidu ngldilunaaeddiy
naudanuRafivsEnounsiunsuUssUnBnsusiussasiutulitamnmAtedu funduiamaaeu
wsgenmsthuinay - veng nyii2 duavens sune stlun Sminaswan

2. IMQUTTEIANITIY

2.1 iloeenuuuuaziamngevanioundsuliindmivounieUaruan lagldnszuiunis
afufny

2.2 \lofnwiAridalafiivesvasalil Incandescent AvunzaudmvounieUayuunvas
AovauFoundarulih

23 \ilefinuUsyAvdamiunauazqunmveaievarlunseuukiamuunvesdevaniou
wasulniin
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3. 3/AUHUNTY
3.1 mseenwuukarimugeuauioundsului dmiveuwisauun

gadelaanfiuniseanuuukasimuidevanioundsaulni  dnusuuiavaiyguun
PILNT¥UILNT STEM Education 6 Sunau [7] fsil

3.1.1 ﬁf?uﬁzqﬂagm Anwanmdgmilunisadndatyguanainuis ielsmsuyssiiutiym
Tnsnsdnwdeyaifertudnuasiluresuaiyguun tuneunisutssuuarmuundiniuviamuon
anudts Tiun Sunoumnuislandidesliauieuiiaiiave svernarildlunisninuis auniw
youovamildarnnisninuiia

3.1.2 FususmdoyauazuuadaiiiAsadesfuiigm udnifideldvsaiutyniud
Aidefnwisunuuvesdeuaufoundsaulnil dmsuvsvuiiUainuannawnunisldnisninuiis
Uil 91nienansis uAtefiAeates naonsunisduaimisduneiitn windugidels
ihdogaunduaseinuda fuusaudnvazianzvesuinnsandesdu Tnslivguinmwiuas
mnssissdnudeu Tumseuwiaitenaunumsmnuauuuialy

3.1.3 JuoonuuuiBmauidym umseenuuuuasBeunuugevaufeundsnuliidniy
suwisamuen Jeordetoyanuidniifertosiulymaninisimunnudnvazionzyeminngsy
Alednunly lnglfosnuuuinioaiielfifiufsgunssuazdiudsznevvesdouanioundanuldi
diooonuuuturudosilitiussavsamlunseuuks swazBeadenind 1

Front view - Drying Cabinet (810x1200 mm) Side view - Drying Cabinet (depth 840 mm)
Exhaust fgn
| Tray 1 | I Tray 1 I
Byb 1
| Tray 2 | | Tray 2 |
| Tray 3 | I Tray 3 l
Bulb bank
B2 behind
| Tray 4 | r Tray 4 ]
Byb 3
| g | | Tray 5 |
Depth = 840 mm Heiaht = 1200 mm

(n) AINAUNTIA (1) AINAUTN4

MuA 1 anseenuntiazinudne devandeundsanulniidmsveunisUanyuen
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(M) ANAUNTIN (1) AINAUTNS (@) nwloluunsn

AMA 2 Mnauunugevanseundsnuliihdmiueuuiauauun

3.1.4 funaunukazdiunsuddgm dunisadagovauoundsnulnihdmivouuts
Jaruun sawuuauildenuuuly wu sudeslass nundedudin viulsenou wassuszuulii
Tngdauaufoulivuinndng 81 wWuRuAT 817 84 WURIAT Uargd 120 WuRuns sanwuukasimun ily
wdanulih Weenuseidiesuazanuusiugrluniseuguanmgll awnsaouusieamyuun Tiiaanm
PaiFeINS

3.1.5 sutssifiunauazdfulsudlviuny §idelfidevansoundsmnuluidmivouu
vamuanlunnaesdrudowiu ilemdeunniesaruiuudly vdsmnduldihdovauioundany
Twihdmsueuuisvanuen Tdemgifauiauannsa funsasauiansss S 5 v
Iimsrauszfiugann Tnsuuudsefiuigiseld Wuwuuanasdmuszanaa (Rating Scale)) ik
N13M59988UANNGNABY ANULTIBIMTITRsToAnmusazde (100) Tnegmsananddiuiu 5 i

FanumnUeagsening 0.8 - 1.0

3.1.6 Tuauedsnsuidyn fidelmidevaufeundenulniihdmiusvuiisvaiyuan
Tunaaeslinuaie Aunguiamasguvundsglenmmstuinay - Ueng wyii2 suaveng s1neszlun
Jenindevan

3.2 AnwiAridslniihvesnasalu Incandescent Mmnzauvesgouanfoundssulnind iy
RIIDSTRRVINT

3.2.1 Anw1auideves (4] YeyanmautivaryuunidrAg dulandiludu (oily fish) vihld

o

= a

Ainniseandndulusiuing daumgigumseeandiauuin awinnduiiuiasdildould auaudiveile

Uanyuunmdseuusieivanzay asiimanusundseuuisstanaiesas 18-20 w/iw uazludiudeya
mamaianiseuiigamalinn Ussanm 40 - 50 ssmisailisa Yaesnuiamnwldfudlinateuuiy
gumnfigsUszanal 60 - 70 asmwaldea Sasin1seuniuiinitudifiuainudssnisudsiiouen
(case-hardening) AAsu uaznsidsnannaineendindului andeyadenanishmdnwdnu
AMaslni (3nd) vosmaealil Incandescent wagAmasulniin (kwh) vesdeouausaundanulin
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dmsvauwisatyuun laeivun 3 sedu fie 60 120 wag 200 Fadnnuddiu wagivuadwIuvaen i
fldiFamaait 1 Sufingamnianslugeunn 4 30 uni FurEusuaugaungiine vien 3 afs Aasigd
NAlAENSALRAY

3.2.3 Rakainaugnoiniaduasuedeuanseundsnulnii Yuiingamgiiniglugounn «
30 wnit RausBusuIugamgia vhen 3 ads Ansinalaenismeads

A15199 1 wruveenbiluazamasnulniivesasal Incandescent

e ln maslnirvesrasaln Anassulnia
(viaon) (ind) (kwh)
1 60 0.60
2 120 0.12
2 200 0.20

33 AnwUszAviamdunaiuarauninvesievailuniseuuieaiguunvosdevaniou
nasulih
1UauUnIILILIIA 10 dasiaRlansu 91uIu 50 i1 Fesuunin didreuwislugouuis
megauauioundsuliin innsveasdlagnisimuadiamdanulniii (kwh) 3 sEdU fe 60 120
wag 200 06 ANE1U

3.3.1 Guiinnafildlunseuwiuazauiuamdsnuiiléidu kwh (Unit) Ingldansiu

(Masllih (3ne) x andild ($9lua)
1,000

kwh (Unit) =

3.3.2 JuiinAun1MYesiaamain1sauwie litewWIeuWieuUseanSameaunaT Lagaun N
vouiloUan muinawinisUsziliunanmleUaiuunndiniseuuis [8] wuadu 5 seAu muunsgu
HARSTgRAMNTIN Uauia (UK. 179/2546) fadl

v
= o

5eRU 1 laiwiie (Wet) Adauae Welluwmiioudatan naudiyudn dundy

v '
1Y =~ g o a

SEAU 2 uiamse (Semi-dry) Aisuuvisis uiiletugangludslinnuiugs iwedsliuinn
52U 3 wianed Llevu (Ideal/Pliable) fuvisaiv efinnudavgu (Wudansena) #n
arnuluilleuisadae

1Y

S¥FU 4 WiRauda (Over-dried/Hard) aUanudansgsna wWsie indie diviniuiuin

1Y

5¥AU 5 1@ (Damaged) fidnwaglval dndumiudu wisndesyninseu
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4. WaN1338
4.1 wan1seenuuukariauidevanioundsulnidmivevwisamuuniagldnseuiunis
afiufinw
senuuulindsnuliiilaglivasalu Incandescent 1u1n 60 120 wag 200 Jndt fa3eain
wazAIUANUNYI (Temperature controller) LLammammmLa garunNgumgiilug tieauuie
Tunsmunuaungd uasiiraugreniaiioszuiseudusenaingou danmd 3

alaa)  — : .
IA3DINIVANRUNDI]

wndaitla

VinaugADINA

(n) AT () AU

a il 3 fouanfoundsnulwihdmiveuwiiamunlagldnszuiunsadudnu

A1319l 2 ramsUssdununmeuanoundsnuliihdwiveuwiauuniaglinszurumsaiiuding

STAUANUNIND 1D
579N15U 381U
M o wUawa
1. gulaseas1analy
1.1 sUnsemsgasaisy 4.60 54 WNign
1.2 fAnundausamuniu 4.40 89 170
1.3 msfnsegunsaifinnuimangay 4.20 44 170
ALRaY 4.40 .62 11N
2. ANUNNTBBNLUU
2.1 1N1590NLUULANNEAUANNNANIVINNG 4.60 54 WNgn
2.2 AN ALUBINA NN 4.20 83 170
2.3 dnsesniuulagadeneainulannsiy 4.20 83 170
ALaae 4.33 74 170
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sERUAMNNINE TR
F18n15UTTLIU
M (o) wUawa
3. PUAISIEU

3.1 THulade 4.20 83 110

3.2 guasnwladng 4.00 70 1N
3.3 fanudasndelunislidau 4.60 54 wndign

Al 4.26 .69 un

Anadesa 4.33 .68 un

MNM97l 2 mamsUsziuaunmgouanFoundsnuliindmsusuuiamuan sulassaineialy
fidedsegluseduain suniseenuvuiidadseglusefunin uazdunisldauiidedey
Tuszduann wazanadelaesinvesdevanfoundsnulnihdmivevusislamuun fnanisuseidy
Qmmw‘lma@ﬁmmm agfluszAuNn fi(L=433,0 =068)

4.2 wan1sAnwiAialniiveaasnlil Incandescent Muagauvasgavaufoundsauluii
ﬁm%fuaw,ﬁwamwm

M13°99 3 Amasliiheumgliuaznavesgeuauioundaulii

Anassulnin BHE e o
o naild (Falue)
(kwh) (@sAnwaLyed)
laildwaaugaainia liWnaugaainia
0.06 40-49 12.20 6.50
0.12 50-59 9.30 4.40
0.20 60-70 5.50 2.50

Mndoyalunisnedl 3 gumplineludeuursuuulivinaugaeinia nuirddaluiieesnisly
naealil 60 Tndldandasulnii 0.06 kwh aaumgiludevedludag 40 - 49 ssmuwa@ualdina
12.20 lua Adsluveanasnln 120 Sad lemdanulni 0.12 kwh gamgiilugevegluzi
50 - 59 ssruwalFaldinan 9.30 lus uazidslwihwesvasnaln 200 adldrwaaaulyii 0.20 kwh
oamgilugeueglutag 60 - 70 ssmuwa@edldinan 5.50 $alus uazidleriuszuvanmuioulngldiaay
anomanuin nanfilunseuwisanadunnsziuanmgll nanfefifdsliihuemasnlul 60 Jndlatan
awde 6.50 F2lua dsliiihvaamaenll 120 Snd nananaswde 4.40 $2lus uaziddluihwesvasnly
200 ot Wnananaamde 2.50 Halus uansimsliinaugrenniaviliszeznananas
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43 wan1sAnuUssAvBamdiunawasaunneiovatlumssuuislayuunuesgouauou
nasnuludh
sunanisnAusansAnmAmadliivewasali Incandescent dmsuauwisUanyuan
fvmnzamesdeuauieundsnuluih wui mssuwidaglimaslain 60 S Tnalumsey 9.30 Falas
Al 0.06 kwh. iudisan wazndoldrdslnihgatu nanseuuisanas uidmdseu
fldasgetunudiuie mldlimaslnih 120 fasf narlunsouanas 7.30 $alas Amdanulaih 084 kwh.
waznnskimdslngh 200 Jnd nalumseuanastiengn 6.00 dalus dudmdsnuliiingaan 1.20 kwh.
FrunudnuagtiloUatuie msldidliiluniseunieis 3 sedu ldunndnafusnndn
gfunmNWIRsKARsidnogluszAuT 3 Tdnvnmiloyu (deal/Pliable) Rawisadv iofinudaveu
laiudenseing esmiluldfondsdlenuuisasiuane Fudusnvneidonmemuanasgunseuusis fnmil 4

1Y

M13197 4 szezhauazandlnitluniseuwisaz syduauN e INEnS M Ua YN ULY

Maalniln naritldluniseu Anasaulniild FTAUANN
(Tndl) (Ta9) kwh (Unit) vasiilouan
60 9.30 0.54
120 7.30 0.84
200 6.00 1.20 3

A 4 Yarueneuwismegaundsnuliih
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5. 8AUTIUNANIITIVY

5.1 mseenuuukazinungeuauioundauliihdmsveuwiamuuniagldnssuiunsadiudnm
(STEM Education) 1 6 Sunou taelinsimugouauoufissuuiiduddutunou dausnsssytiom
ufsmsnageuaimansusziiiulaegdemnaiegluszivann (U = 433, 0 = 0.68) azvioulviiiuiy
sulpssaisdrnummnzaummnssu mslivaonld (ncandescent) Lilous3iddursnisn Jsaanndos
funguiinanuaznisusisdaudouiivislianuiou unsndudnidigidevarldfininisminuen
wuuid Faaenedasiu [4] szyieadaszuisnnutuiavinaddysoaussournseuuisUatyuun
ATUNTFUIUNIHAUITTEUY N5UINTEUIUNT STEM Education 1nldluniseanuuy uaguuinig
¥4 @@, fatuayunislinszuiunseenuuudeimnssuieusdymiuazaeassduinnssy
agnafuszuu nsindnunatenfindiiesesaiednuszautamilutiiiuanlidisms

5.2 msdnwmmdsliihuesvasali Incandescent dmiusuwisUamuundivanzauvesdeuaniou
wdslin prstamaslutindidnsdu (60w, 120w, 200W) dunalnonsaiogungiliaysyesiainisey
waznafinsruvaumuisuseinangaoinia [Wudadedidyiivisanszoznainiseuusisasle
Tuynsedugaunnd esandisszursaudusenaingeuldedissnig Jostunisazanvoslot
flonavilanunds aonadestu (9] Mudvswavesmsszunanuty siAdenuiudlewaaugeeinie
nanflflumseuuisazanasegrannluynsziugamgd

53 nsAnwUszAvsamiunauazqunmvsaievarlunseuukiamuunvesdevaniou
waaawlaih gaumgdl 40 ssmwadea WugedivsnzauazUsendndmiulauunvesnguiamaayuy
wigldinaiumuniy 9.30 Hlus udlinanmidevailuszdu 3 uimed ievy Sandu uardudes

v
=

ndaulniisiudesgaiiies 0.54 Unit lnaaauainlidunnsnsainnisldidslndinfiaadu fauddn

U

a a

wlinantiosas Teaenndesiuguantivesuamuundiutariifilusiugs minligaumgiiguauluny
60 psmwaldya wivuiafudaziicundssienainufizeoentinduvedluiuivliAanauiled
dmduludununmieuaazanudeudurssn aenndesfuuuinues [10] wan153ds finudy
n1sldnaenlyl Incandescent Haelininusoududndgidevarldd fssyiinisniuaugungd
Amngautisinwaunwresanaildinitnisnnuen uavaeandesiy [11] 11955 TuNEA S ey
lusunsussdudnuusndoUauiameiuaslsiu (6] Adnvianzdeundsnuuaseniing fugungd
fmzausouiunaluiy lnsdrsdenuantivesuamuunitiduvalusiugs Oily Fish) Tngszyin

gaumgiige (60 - 70 parnwaded) wiiguiusundssiansiiandufiuuagiouds (Case-hardening
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6. ayunauazdalaualuy

6.1 fevansoundsnuluiniiiiunisiusesamnmangidermglussduann fasuedosniunu
gl warinanszursauty lvamnsoaivauaniznisevusisldudugininidainuan
AUGTTUYIR

6.2 Arindslufivesvasalil Incandescent dmusunsiaryuuniivanzauvegeuaniou
wdsawlyli ndsuidslafivesasalufimnzauivgnmginieludeu Tnovasn 60W gamndl
ag/luY29521I19 40 - 49 Barmiwalya 120W gaungiloglurdiasening 50 - 59 esrnwaldea uag 200W
gaumgilogluieszning 60 - 70 ssrwaded audiu n1sliinaugrematigansrazanlannaAImas
vomaenlil

6.3 UsrAvsaminunauazauamussieualuniseuuisayuunvesdeuaufoundsmiliii

anznseuiinzauLazysendn nseuwsUauuniigamall 40 esmwaidea Tngld

sl 60 et 1aan 9.30 Falug nanfusifislaua1nszdiv 3 AssmunufeINIsvaInaTA
wazdnnuAuAtTunasnulniigee

YaLsuauuy

1. MsRAREanfUNgU AIsANEINSTIMAILareIndy 9 Wy uwkileansigadsauiuszuy
il (Hybrid System) Lileamguyiunlyii

2, mw%’wgqmiaaﬂLmuimmﬁLﬁlmwuﬁy’qna%%—%é’miuﬁﬁ (Timer) LilaA21u@EAIN
Tunsldsuvesymtulaglidesnssiii iesainnseuuisdedldnatouuy

3. msthdevaufeundsswlwilldouukeiundndasidu o demaassmannzivsnzauneuld
\esningiuusazsiindesdusenoulaiviloutu

7. 1ONA1981989

[1] nsgnsannunsuavannsal nsuUszas. (2566). a8FUSHINTTUAR TNza9 NN sTIUs a1
i 2566. https://wwwé fisheries.go.th/local/index.php/main/view qr group/1408/7524

[2] Wi wiaifiy, 3509 Wnma, 25T gaengny, aununy wuianis. Ssenad 69d, asalng Asane,
Indu Snsu, wafidad gassads uaz3nund waadan. (2560). msAnwIaN I NV NEINTUAIY
inrdisUan MR asySauRmsaluynaging, dinaunemuatduayunside.

[3]] ey AsTiva)nsena, ladnual lWsufa, 3nagey dudnan, saand wiugases, Junsiing ussdawns,
Yuelym Fuotiug, ausen yaau, Tunds yyas, dva wou, fwa aeed, fsvn o, 0 Snue,
wiing Iam wsdly Aavysy, UseAn Ferdn1nsay, Hednd A9, go1il queiana, insed Fuetiug,
USIRANR msusj ugnw AguA, IS Lwad, Junn Freindies, oun IAINIENA, HAmsTas 11939,
\nas iWesfigns, Ans Tuszetuud, Jusun Sumade, auszan ansluasw, Yunun wuialnes,
255aila ué, waee autRersses, Wide gnouna, fvmy gaduns, Suswed gudy, Fdann wdsss,
1oNSY 1YWL, vauiia lawdd, Useans Somin1isdu uavauany @aouasn. (2557). 91U3JY
wariRLNUsELvziasEnineg 2545 - 2557 atudl 1. nsuuseas. https://digital.library.tu.ac.th/tu_
dc/frontend/Info/item/dc:284630#
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[4] 93T 193y3n. (2557). Suswavesendaszuisanuiunaznisinnsiusuuiaoaussnus
mﬁaULLﬁquﬁgufzmmema%’uﬁaa%ﬁmﬁmﬁ. 715515398 INEIFeYaULNY, 19(1), 105-117.

[5] S5wn Ingjun, gimg inysiiedn, aunn WA, 173U UEndl LaznTWLN T, (2553). Mswann
n3zUILMIBUTTIUATY LAdpseunimdsauiintaendfing - liihaneldanmgfionnianiald
ypalsendlng. 275975u9IINe8evindal, 13(3), 103-118.

[6] $nen vinlws. (2545). FOUYAMTINANIUUAI TR, IMINeFe519i)uasusil. https/tar.
arda.or.th/preview/item/YXJTfGPOU5n2RQSeTFVnb?isAl=true

[7] anrdudaaiunisaewinereansuasinalulad (@am.). (22 nua1ius 2565) n15lonszuaunis
DONUUUITTIAINTTUT OIS UTS NATIUANTI NaTTA UaLYinYenIsUA Ty meud 1.https://www.
scimath.org/article-science/item/12485-1-2

[8] driinausnmsgrunEaiuagnaingsi. (2546). 199 TFIUNGATAUT YLV : UaIIAT (UK. 179/2546).
N3ENTNYAAMNTTY.

[9] 8dudl un1, YFundamees negau, UsTIEAT 81UI kAT INIU NEBoIWI. (2559). N15ANY
Uszaninmniseuuisvesiardeusiegeundenuuaterindsiudundsnulaii. 195575
Inermansuazinalulad unInerdesivigeear, 1(1), 13-24.

[10] \Aesanm Wi, aaudnm AuATy I, Sytun wenudadsd, givdun seaiin wazdsena
UayIuns. (2564). faunaiesduarmindsiuidouluionesussy. 293m531ma070U
n5915107Ald 3, 1(2), 29-40.

[11] qusfiel  fiyad. (2558). nszvumseuwisUannaheiedosouuiandsanlilagldnsauas

gumiluuuiiled. 115875 IaEUTITNFTIVUATUNS, 7(2), 67-T8.
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