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Abstract

In the early days, airport operators focused on the airport as merely a takeoff and landing
place, with most airport users choosing the nearest and most convenient airport. But nowadays,
airports around the world are very competitive besides just a place to park aircraft. This is why
airport operators around the world have to develop or transform their own airports in order to
attract and meet the needs of passengers, airlines and other airport’s users.

The objective of this academic article is to study the importance of non-aeronautical income
at the airport, where income in this segment can be increased according to demand, depending
on the individual airport development plan. Many airports try to adapt and earn as much extra
income or investment as possible. Additional infrastructure is being built to meet the needs of as
many people as possible. New technologies are being introduced in airport services to improve the
convenience of airport users. At present, the airport has a wide variety of businesses. As a result
of the above reasons, the airport has increased income. The introduction of new innovations has
made the competition in the airport business more competitive.

Keywords: Non-Aeronautical Revenue
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Abstract

The purpose of this research was to studly the characteristics, factors, and characteristic development
of the vocational educations’ adaptive leadership in Southern Region Thailand. The study was conducted
through documentary analysis and the empirical data were from 28 successful vocational education
administrators through an in-depth interview. The derived information was then used to develop
the guestionnaires concerning 3 aspects of adaptive leadership, i.e., personal characteristics,
academic and career development, and personnel development. The data were collected from 323
administrative personnel and teachers from 28 vocational institutions in 14 provinces of the Southern
part of Thailand. The study used mixed method analysis of both quantitative and qualitative analysis.
Data was analyzed by exploratory factor analysis, tested by data triangulation methodology technique,
and confirmation of guidelines draft by focus group discussions. The results indicated 8 factors
of academic leadership of the vocational education administrators, i.e., (1) idealized influence or
charisma leadership; (2) inspirational motivation; (3) intellectual stimulation; (4) adaptive strategy
and challenges; (5) individualized consideration; (6) building a positive corporate culture; (7) creating
a creative corporate atmosphere and shared values; and (8) innovative leadership. The research
results can be used as a guideline for developing the competency of vocational institution
administrators to have adaptive leadership so that they can manage the vocational education
institutions in Thailand to meet the quality standards of vocational gualifications in the future.
Keywords: adaptive leadership, vocational education administrators
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KANNTITY WUIT LANe STO Model Usenaunia SWOT Analysis, TOWS Matrix way Omotenashi
@L%Emﬂmu WhushefuRMAMTBILLINT STO Model fisediu 10C = 0.93 UsyAvSnImaauuIm STO
Model fifndutszavssar = 0.89 wazarwiianelivesyranslunosianisuds asdnIsudmsan
Fandaguiinfifidauuams STO Model agluszduinn

Aedy: Maiaudnaniw sausedmieiasiiv STO Model

Abstract
The purposes of this research were to find a guideline for developing the potential of local bus
transportation system (Phothong) in Phuket with STO Model, determine the quality and efficiency
of the STO Model, and find out the satisfaction of the sample group towards the STO Model. The
tools used in the research were 3 questionnaires. The data were collected from 3 sample groups
consisting of group 1 with 3 experts, group 2: the experimental group of 30 passengers at Phuket
Bus Station, and group 3: 50 personnel in the Division of Transportation Affairs, Phuket Provincial

Administrative Organization. This research was a survey research with the study location at Phuket
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Provincial Administrative Organization and Phuket Bus Terminal. Research statistics included mean,

standard deviation, and alpha coefficient.

The results showed that the STO Model approach consisted of SWOT Analysis, TOWS Matrix,
and Omaotenashi. The experts agreed with the quality of the 5TO Model approach at the level of

IOC = 0.93. The personnel at the Division of Transportation Affairs Phuket Provincial Administrative

Organization reported their satisfaction towards the STO Model at a high level.

Keywords: potential development, local bus, STO Model

1. unmin
Yagtugaavnssumavisadisnlulszinelie
Hullateiidrdyaenisadeseldldiiulsane
Aanisimntulumatenis vemuesugha daas
gRamnssIMsaaiieaUszneudegsiafianse
Srwuneendu 6 Uszian Wud gsdafivnusu gate
nsvuds gIfedmedudiueuesiiszdn sane
UiMsomsiaziatosdu gsiatuiie Lazgsha
Uz 9 ssuvrudesalnsasassasludmia
g Tszuunslivimsaumvusuiinviendin
fivannvans wiiitlsuuaduendnuaiinwziu
vpsdmiagiinde salndes Aifinisliuinnsiuun
pt1e1IwY uAilaahelagtuiiyaatedsuly
welulafll q dununud ilfszuveudssalag
ansenssnizviosiu (Indes) ludming insifliuinis
fitiouas mshenAnidiunmadismiondeadlud
faszuvudsszanisld [1]
mawdsusuasiiinduldasausanadiliiu
magsRaduediannlufesesenuadududeu
ﬁl,ﬁm%wmﬁz‘fmﬂﬁ‘mq@iﬁﬁl nsutsiuAnutngs
ﬁau;uﬁqﬁmmﬁu‘ﬂuarj’mﬁaﬁzg’u%msﬁaaﬂ%’uﬁj
Tifusonngnsudeiuiidetulusnmuindon
fdsuulasednaonial uinisdostinagns
fhumsudmsiams Mdeimiiniivlng veadiu
Temalutsiingn awnsadndulauaziAlotiam
Adudyeglidutaliuiouldieue Tnudid
NaTzAnTuT sz vd LAY ST IRE T iRDa NS
pehainzas Tnean e SWOT Analysis kaz TOWS
Matrix {uirSassiofitislunisinmsdisnagsl

HUTNITa150Y5UINSANNTLAZUSEAaUATAl
nagiaddety dWelidlauazanunsndaun
fnonmeasgaivethaiuil Snsesdieliuaains
famudlafeingusvasddanagnsirmunly uaz
Uiinumalukumiadediu ssuuuudasi s
ulaseasrefiuguiidsasunisieadioanisd
nsdnmswarnsliuimsiia Janasliuinisuuy
Omotenashi (MsU3Msaladdiu) 1Wukumenis
AR msTihe 4 fiezliuinsuasinengndn
fie msinanuazmnaualruagiiulduiang
fldiiaueuinisvdedudiigniniianuudnla
331 9 udr nandunliimsdiesdesfiviuating
wiwey [2]

dafugdmhdsauladnuidsysannis n1sdanis
Wanagnsiun15u3n15wuu Omotenashi Inayay1ad
nsldnswuugu ey wuamndluniawaun
FanmuasszuuTudsaUsEsmisvinsiu (Indfoq)
Tudm¥agiiadoe STO Model

2. IgUsLasRnsITY

2.1 dedariuunsmsianadnennussszuy
vudssavszimaiosdiu (ndes) Tudmingiiade
STO Model

2.2 Wlemamamussanensiaudnen s
YasszuvudsaUsEs I ainsdu (ndas) ludwdn
QiamIE STO Model

2.3 L'ﬁi]'ﬁTI_J533‘1’1%577'1"4‘“@\'1%1&1“7ﬁfﬂ?ﬁ@lluj
Franmuesszuuuaalszamaiasiu (Indas)
Tudminguindas STO Model

[]34 m m g Instinute of Vocstional Education Southern F:a_e.m@Jm.-nal



LU IWRILIANEAWYa sssuUTLdssaUssTmneTiagtiy (wdos)

T 1 2t 2 nangey - furau 2564

UNADIUDYDY

Tudwdagiin fae STO Model

2.4 Lﬁammmw"awaiwmuﬂﬁwﬂuﬁmﬁ@mﬁ
vuds padmsumsduiminguinididenumis
msWmuden e sTTUUTLESaUTE T iBady
(Intae) Tudmingiindae STO Model

3. /M INTUN5ITY

3.1 M5E5LUIMNIN SRUIANEANUBITEUY
vudssauszdmaviesdiu (Indes) ludeuiaguindne
STO Model

finen ATIEVLAZDDARUULUT
e v >
HHefaKib Fen NNSHRLIFNENINYBS
FEUVIUATOUTZTNS
Anwguuuy bl ol v G
iy ¥ yigaiiu (ndoe) ludwin
FANSTIUI9 8V s
i ANEAIE STO Model
Tnaiey o

SIUUINIINTHEAILT
ANSANVDITLUVIULAITD

Usgamaviostu Qnded)

Y

ludawiagiisdie STO
Model

= - ar
AN 1 JURDUNTa519 STO Model

TNl 1 wansdureunsaEiekuIne STO
Model L%:Jmnmiﬁﬂmaanmﬁﬁlﬁaaﬁaauazgﬂuﬂw
lnasiilndides ¥nnsd wseuarasuilunisig
LUIM9UEe STO Model

3.2 Uszynsuagnaudlotn

Usey1ns fe ymanslunasfianisyuds
pIfnITUIMIEINTIRR F11IU 60 AU [3]

naudieg1s Ae yaainslunaafanisuuas
amsuImsaiudmingiin Avuangushagnalag
#n1519999 RV. Krejcie Loy D.W. Morgan sy
Audeniu 95% lindusegnad iy 50 aulagld
Wnsduedrade

3.3 wsodleflilumaifeluiuuasunusnay
3 QU

3.4 Msifiusiusiadaya

eslayafl 1 wuuAeUMMAMM By ma
fiflauuImMIan sSWRIL AN N MY 8IS UV LA
Usgdmaiesiu (Indas) ludmiagiinds STO
Model

idealieyatl 2 LuuseuanIUTEAEAMNGY
yeaefitiroasisuuamanIsif e e IsTUY
gudssnuszimmaiosiy (Indos) ludminginde
STO Model

\w3nsdflowwdl 3 uuvasunwANuRanela
ﬂ@&ﬂfﬁﬁﬁ?@&i?ﬂﬁﬁﬁ{aLLu’m’Nﬂ”Iﬁﬁ@Ju'lﬁﬂElﬂWW
ypaszuLILEIsIUsEsmMaiashy (Indey) ludwin
Afindny STO Model

UM —
o Ans HLYITIYATIVEOU
et o i HUTIUT
- > i »|  AINEIA
uaz ¥ UAWINEY » gl ;'“"EIB U89 > §
. Hdeny wi3esdio foya
WA U 4
¥ 3
A J
= = Cww
ﬂ‘é‘i.lﬂ'gdl,l,r‘{lm 'Jl,.ﬂ'i."[g“qm;&l.a
8 10C

Al 2 maiudeyayail 1 WUuFBUANUAMATHELINIIWBY STO Model Tnugideiagy

Institusts of Vocationsl Education Southern Reglon(Z) Jours! m mm';‘n:: g 035




UNAD1UDDY

D4 1 atuft 2 nsngaau - Fureu 2564

LUIIMSHRILNANEANYasTsUUTLdssaUssTamaviosnu (Indoq)

Nl 2 uansmsiiuteyayad 1 wwuseuay
ANMATNULINI STO Model {Adesniunisiiv
Punudayamenuled Tnenisusnwuuaauny
waziuLUUEBUALIINEdITey Tvedideden
WUURIEas 310U 3 viru leensanelenasiuinig
STO Model tilevnavaliungideiny wieusiy

Yiuduily

LU finsia
STOModel | 3|  tasune —_
LAy NEUVAADY
WuUEBURTY
Uszandam
ingunnasa

Tudswingiin fae STO Model

wUUABUAMINAUALAN FsmansuuuuaeUa MY
Wevhmsuandidwousiedy 3 4a ldndufuin 3 49
Anututaray 100 vinbufsaniuuuasuay
Alfihuninngidoyamarduidnaiuaoandes

(Index of Concurrent: 10C)

neumeRanh iusausaadeya

Luudauand

- £ b9
AATIENUVDLANILNTT

wiAdulszansaana

o y i o | i
awi 3 maiiudeyatad 2 wwuasuaalssAnBnInaeuuIngg STO Model Tapnguvaaes

MM 3 LannnAuuTdeyauanis
UssiiiulseanSamuuinig STO Model Taangy
neaes Mrdsandumsiiuniurmdeyasienuios
TAELINKUUADUOMLAZINEUBLLINNS STO Model
watauuuuasununnngumaassuiy 30 4

Ifuuussuananduduun 30 ga Aadudesar 100
n&snlaLuvasUn A UALNINLUUEBUAINN
Jiprzilseansamvanatasilelaalinsmen
anuduUszdndsan (Alpha Coefficient) muds
Y99ATaUUIA (Cronbach)

L a5z
- o
wuIng STO Fesla UL e Sk
Model uaz > v > m > - > -
S Yein Tusunsu
wuvaaUnl nauAnaEn4 wuvdauny e
! dusazy

=1 ar = '
Al 4 msiiudayayeil 3 wuuasunuANuialasawL Mg STO Model

NN 4 wansmaAuTIuTadoyayai 3 veq
wuvgaunIuAuianelasiouuIngg STO Model
nngudiegne Tnefddamhuuuasuniaiiiums
avanseungmasesuliuuuasuau Nty
HATedHunN1sLINLUUARUaLMEALeY TsRuA
ypaInslunasiansuuas 1 50 vinu wesisesy
wuUgDUMINAFUALIINNGNFIaE1 Anlluiauas
100 e nlsluvaaun N UALLT N IATIER
toyanuadialaslilusunsudiazy menedouas
dudsnuuanasgu

4, NANN3IWY

4.1 wudlunsiruAnenmeeasEuvIuEs
sauszdmaviasdiu (indes) lufmingiindas STO
Model SiasAusznauddey 3 AU 1) MUNITIATIEA
SWOT Analysis Usgnaudianisiiasied gauds
(Strengths), JrEeu (Weaknesses), loma (Opportunities)
wargUassa (Treats) 2) Aunagns TOWS Matrix
Usenaume (Strengths + Opportunities), (Strengths +
Treats), (Weaknesses + Opportunities) Lag
(Weaknesses + Treats) a 3) #1uUSms Omotenashi
dgaanislinmsuuudiu

033 . m g Instinste of Vocational Education =0t em Fce_e.o'\@.}r:l_-nal



LU IWRILIANEAWYa sssuUTLdssaUssTmneTiagtiy (wdos)

T 1 audt 2 nangreu - funneu 2564

UNADIUDYDY

Tudwdagiin fae STO Model

Omotenashi

I

&0

—

SWOT TOWS
l @ Model 1
T sengtns aaas iEsar
Weaknesses [rare—— S+T
| Opportunities Ansaated W+0

[Theats | mmmems YT

m‘wﬁ 5 LEAAUINE STO Madel

4.2 AUAINTBIUINTNITHAUIFNBATNYDY
szuvaudssaUszemsvadiy (ndes) Tudwmia
Qinse STO Model fisziumsuiimusannio
(Index of Concurrent: 10C) = 0.93

4.3 UY£ANSNIMUDIUINIIN SHRIUIANEN TN
yasszuLudsaUsER Mgy (ndes) ludwmin
Qifimde STO Model Herduszavisash (Alpha

ANFILFIUNITAATIES SWOT Analysis
nmsuimsdnnslumsldiuinms

salmeasUssnvauilvusnsaadsaaniums...

Coefficient) au35u89ATaWUIA (Cronbach) = 0.89
4.4 auvianalayaainslunasfanisvusds
aann1sudmsd T ingiafifidewuamig STO
Model dmunmuasilssnavdfn 3 d1u Al
1. MUMSIATIZR SWOT Analysis Siwanis
= = =
Uszdiuauitanela uaadluniwi 6

nsdmiuleutednassaulssnuatduayy

mistamsliusnisvessalndas
msaduayuudssnaunmaigLasnaenuy

WFEMTBIAUTURaENERINUES

Fusmsgnhsalasansusznvdy

LENENENRNIET8ITAINSBILUUARY

4.1

4.2 4.3 4.4 4.5 4.6 4.7 4.8

= o = & 2
AR 6 ANLTaNElaMUNIIATIZR SWOT Analysis

i 6 nan1sUsfivanufaneladiy
SWOT Analysis Tunmsaunudn anaitanelaeglu
sEUINA (X= 4.46, S.D.= 0.42) La¥R1TUIT 01D
ndnvalianzvessalndesvsvaniianudugin
LLUU‘%&LaﬂJﬁ"FhLﬂgﬂu1ﬂﬁQﬂaf¢:1u‘§$ﬁun']ﬂﬁfj@]
(X= 4.76, 5.0.= 0.43) LazALTULATNUNNUTIANTT

Fan1seuuinisedaivseaniain Jenadetes
#lan agfluseiuin (X = 4.34, SD. = 0.79)

2. siunagms TOWS Matrix dnansuszidiu
amufimnela andlunwi 7

mﬁwmawr;m.neg.m@mﬂ;m :i'l-'-il"l'-i-'iti'll ms g 037




D4 1 atuft 2 nsngaau - Fureu 2564

UNADIUDDY

w w 3 ¥ o &
HUNIINMINRILIANENTWY B9 TS UUYUdSTaUSEINYiDanu dwnm)

ATIAUNAENS TOWS Matrix
Anufisnalaranisliuing
msdeasnmdingy

¥ e [T
Alduinsuassnglaiiiuu

nsEnausuALdUIILas wiTnaLUINg

Tudsmwingiin fae STO Model

AIRILINTT U NNSTalndes

e o= @
wwIgumItuTagsdasnit

' - =l [
'ﬁ’!ﬁ’lﬁ'!iﬂf.lﬁﬁﬂul.ﬂu'ﬂ"Iﬂ‘ﬂ‘ll'Uﬁ\‘lﬂTﬁ‘l..!ﬂ

msliEmaglagansnaasmduni

s

4.1 42 43 44 4.5 4.6

MWl 7 audlanalasinunagng TOWS Matrix

it 7 wanisUszdivanufioneladiu
nagns TOWS Matrix 2WsIwud1 ANHanale
ag‘lu‘izﬁumﬂ (X =431,5D. = 0.66) diaRansan
Tedenud salwdesdinsliuinisdlasarsouds
Uanen1 ﬁﬁwmgamﬂﬁqm afﬂuizﬁumﬂﬁam

(X = 4.54, SD. = 0.57) uszhlnansiarufianala
somsliuimsvessalndos fidadetostian oglu
szAU 170 (X = 4.20, S.D. = 0.80)

3)pMUIMILUL Omotenashi Igyaunains
Tusmawuudiu

AMSIWFIUUINTT Omotenashi
madmiaanisesalndesilinesgy  EE—
medeviniddmiviimeuavigiey I
asdnsiiruiavelarewmdunaiawdnonm.. I
A1sda Application dwiuflivinis
39 4 41 42 43 44 45 46

d = = -
AW 8 Anudlaneladuusniswuy Omotenashi

- - P o
A 8 wan1susedliuaufianelaniu
USN15WUL Omotenashi Tumwsaunui anufiawela
aglusssiuann (X = 4.31, SD. = 0.66) uaziile
ATTIBTONUTY 89AnsHin13dm Application
ar | - = s | = P =
dmiugluinsmdutnviewiieiieSungiielse

P o i = = w
Indedluseudaly SrAnadeuniign aglussiuun
(X = 4.48, S.D. = 0.78) wazeAnsiin159a% Station

oo o ow w 9 v oo
s030lNEaIN NN sTIUENINTOAULAR furula 17
B T ' o v = ' w
wiliuinis dAnadedesiian agluszévunn
(X = 4.12, SD. = 0.79) aua1eiu

038 m; ;’M g | Institute of Vocations! Education Southerm Region (2. Joumsl



BN IWRILIANEAWYa sssuUTLdssaUssTneiasiy (wdos)

Tt 1 avudt 2 nangreu - furnau 2564

UNADIUDYDY

Tudwdagiin fe STO Model

A3 1 Awfisnelavesyaainslunesfianisvuds ssdnisuimsdndmingiieaiidaowuiniims
Winnndnenmaessruvtudsadszimsinsdiu (Indey) ludsingiinge STO Model Tunmsy

Y 4 dnwdeauu
YD 3783 ALRal (X) wUanuwNg
17m3g1u (S.D.)
1 fuAITIASIZI SWOT Analysis 4.46 0.41 1M
2 fuUNagNs TOWS Matrix 4.38 0.46 N
3 MUY Omotenashi IR3Ya NS IHUIANS 4.31 0.66 110
WUy
3 438 0.45 1M

959t 1 wudrmnufiawsleainyaainslu
nesfamsTuds ssdmsuImsandmingiindiive
wIMIM SHL AN NYeITEULTWEIaUTE
yaviosiu (ndes) Tudsmiaguingae STO Model
Tunmsada 3 ¢y egluszduann (x = 438,
SD. = 0.45)

5. A7UNANTTINY aiiuTenauas
VDL UL
5.1 asUnamside

DuuImaSTOModelfimdUsenauddigy 361
1) MUMTIATIER SWOT Analysis Usznausie
MIWATIZI AT (Strengths), Jneau (Weaknesses),
lena (Opportunities) uag guassa (Treats) 2) Ay
nayns TOWS Matrix Us¥nausae (Strengths +
Opportunities), ( Strengths + Treats), (Weaknesses
+ Opportunities) L&y (Weaknesses + Treats) way
3) MUV Omotenashi Aoeyyraumslirusnag
wuuiy

2) ARAINYBILUININTHALIANEAN

gpaszuvIUATIaUsE M ain iy (ndes) ludwin
Qimde STO Model fisestu 10C = 0.93

3) UsaviEn sl n i am siannAnnm
gaszuLIUAIaU ST win iy (ndes) ludwmin
Qinde STO Model fdseavs = 0.89

4) amafiawelaypanslunaafianisuuss

ansuImsaruimiagindifideuuims STO

Instinne of Viocational Education Southemn

Model lumwsausis 3 du aglusediuann (X = .38,
S.D. = 0.45)
5.2 aAUTBRaN1TIY

INNITITENUIT  LUINILUNISHRUN
fnenmusssruutudsaysssmariasiy (Indaq)
Tudawinguineae STO Model Usznaulusie SWOT
Analysis, TOWS Matrix wag Omotenashi M3U5nN15
wuudlu AunwLarUsEANE M NTBININNIS
WawfneameesssuILdsaUsysmaesiu
(weipg) ludsminguinae STOModel uavaariemel
PPILUINNAITWRLUIFNBATNUDITT UV UEITO
Uszdmaviestiu (nfo) ludmingifindis STO
Model Tagsamaglusydavinn annsahlduszgne
TluAsmsszuvrndssausedmaiesdu (ndas)
Tudaninguin

F1UNITIATIER SWOT Analysis WU
ndnuelanzihvsssalndesfivsuenisanandu
pmuuusasu aglusedt wndten sz mdne]
vpesaindesdidnuas filaneu Siendnvalianies
dotsnnuduginldegnstaay asnndosiung
msfnwIves ngdsansel [3] Bes Uadenely
ﬁtﬁuma‘ﬁlﬁmaﬁiaﬂﬁlﬁaﬂ’l‘ﬁ'ﬁﬂwmawmifua: N6l
finwunauviauaTvauLiy wud feadinmsuiulss
savudsarsnsauglaelisnvudeaisisaeiiniuun
fagaiteglt ilalvinquiBafasadiuyana Fun
THsovudsasisa wasdamainiifanudiules
ﬁagﬂ fis AudulagninuIan1sInnIsuagMsIv

@ | ATRMEL. e 2 039




UNAD1UDDY

D4 1 atuft 2 nsngaau - Fureu 2564

LUIIMSHRILNANEANYasTsUUTLdssaUssTamaviosnu (Indoq)

uinsegnaiusedvsnm aglusedvann isedly
UM saulugiiinsnaIfenisuIn1TeaIsalnnes
Tudau sufeliusnsdaaussavsnmlunsly
UINTIUARAEENT danAnasiunanI1sAnevas guis
\3gy553u [4] Bas msuimavessalaparsusyan
asasluadowiin wuin anufaelaly
AmTweglusEAuaN sEuusalndassiaiunis
USuugsislassadafiuguiisessunsdniuasly
U3Ms svuusaiitianutasndty nmsliuinistoys
maiumaiiviuary

gunagNs TOWS Matrix wuin salngiosd
mshiuvinislagansaufisarenauiviedlngans
Wiles 1-2 A aluseiuanniian nsizn1slidng
fifiusvavSnmgean dmarrenmdnualesdnsuay
AMMENYAIYBITTUUTUAITO NG DY AOAREBINUNE
AN es nTaivinY e eiansseu (5] Gas mawann
A NMshivinissalaeasensisasluomiios
Janinvays: nsdidnw snaBIen (Fidu) wud
iuimssimufianalaiifumsuimsasmnauns
iy glusalaeasideniveniaend annni
avulng nnsudusaliusmsglavanslilasuany
Usandy neansaiuawlneans linselheuazss
lasanslaifevaen uavdermnuiliszsunny
flawelaeuiign Ao flavasiiaruRanslesens
Thusmsvassalndes egluszduann wsizsied
aunsasindalae fnslivsnsnTuiudsed
aonadasunamsnuIvas F3na wavend 6] Faq
anuflanelavesdliuinssalaeansuszdmiaiv
2INAYBIVIENIEINAETU 407 Tnufanelalag
Tukarsemuiiiauiwelvegluszaudiunan
SIUAIUNUTT AUEERAMN 5187 uBLNITUIEYD
dnwaimamen glagasiiineldmatuiinng
flanelalnarusansiduinissalasarsdszams

FU3N"S Omotenashi In3gyaynaunislat
U%rml,mufﬁﬂu WUI1 A3dn Application #1%5U
Alduins maimuyaaInsiuANE I TouaE e
Usnsveswiiney msdaditisfiedmiundudaieny

Tudsmwingiin fae STO Model

wazg#ing egluseduinnynsen1s aanndasiu
KoM sAnyues il Ak [7)idnwndes owiUszney
msunsuuudiuitdsnadenuainsdudily
YUNBIVBIGNAT : unumANaTanelavesgnen
Husudsdunans (nsdifnunguslaamlng) fiwu
psrUsznaunsuimsuuuduiiidniwade
ANAIMTIRUAT LA AT NENTaTaIRENY F0la
msluInsvesmdinnuuazaniiliing luvue
flasfusenaudussuuuasmelulablifavinade
AUAIATIRLAT
5.3 Jolduaiuy

1) aiauauusiily Ao ensiimsvenevaurned
Ussmnsuasngusaegilunsifondeislu uaside
msfinisfndeyszaunuiumhenuiifeides
rouasiuiidamitodn U fusuuaounu

2) foiausuuziiiodnvirlassnsdely Ae
n15Ue1 STO Model TUuszgnslgiunisiamn
Fnenmunigsiady  MAudostunisviondien wy
g3ReTiinusY g3fantsvuds gaRadvinedudene
vasflsEdn ganauinsemILazIAIDtAa g3
e Wudiu saufsnadedieatranagns wuamis
WEauTanssuse q sesfuanudsuwladluewinn
VRIRANNTIUUING

LONE1591909

[1] susies a5saunuen. (2552). [eaulail). aaumsal
mseafisrlulsemelng, [Fusudotudl 20
et 2564]. Mnhttps//www.tat.or.th/th.

[2] we.59a55A Arludnd. (2560). Business Strategy
CasefromJapan: ﬂ‘]‘a“‘ﬁﬂ‘l‘iﬂlﬁ]ﬁﬂﬁi&. {ometenashi)
2 Maintain sialulémiely. For Quality. Vol.24
No.224. November-December 2017. 28-30.

[3] ngAenal wimdnd. (2553). Jaduneludifu
msfiinasensdontiserudsensisas : nsdinw
WATIBUATTOULNY. #1973 AINTSulEE)
AREIAINITUAIAAS UM INEIREgUATITE L.

[]40 . ggsm g Institute of Vocstional Education Southern F:a_o.o'\@Jm.'r:al



BN IWRILIANEAWYa sssuUTLdssaUssTneiasiy (wdos)

T 1 avuft 2 nangew - Furau 2564

UNADIUDYDY

Tudwdagiin fe STO Model

[4] S 1W3aysss. (2559). nsunsvessalasans
Usgdmmsansisasluaandiouniin. dennssumans
wdadin endrianssules) anivendy
devaTuATUNg.

[5] nselfising onanigassed. (2557). mMswamnTs
Tiusmssalagarsasrsusluwniisdamia
o nadiinwsnaiun? Fiu). SgUszman-
fansuUndin @19139n1503nslY
WFUNTUIMISIFH UNTINedeyI.

[6] @ na navud. (2560). aruiswalavewly
UM IIalAER15UTEAM1NUSUINIATEIUTEN
Weneeu 407. ewivniAanssulus) din
Juimnssumant wineduvaluladans.

[7] 3 guiasey. (2563). 03AUTENBUNMTUINITUUY
JluiidemmrioamdninFudlugpmesasgnii:
unuwenitawslavasgndn Wuduusdunang
(nsdifinwduilnawing). MIasaNIALnGY.
U 25 atudl 2 wquatay - Fwneu 2563.
Wi 224-238.

Institne of Viocational Education Soirthen

0 A, ZSTSMSD 041




D4 1 atuft 2 nsngaau - Furmeu 2564

UNADIDUDYDY

ASWALINAENNEININISEEY Fae Tuddy
NNNTEUNSAFUILAZANEUNS Tagldn15annsiteus
LLU‘U'i’J&lﬁJ'e] TG ‘i’)ﬁJﬂ‘ULﬂil‘l.]‘iuﬂi’]‘l]ﬂ’l'iﬁ’ém?]i’]ﬂum’i&lu
?iu&ﬁﬂilﬂﬂ‘te}’lﬂ‘lﬂ 1/2 I‘is‘lLﬁElUﬂJﬁEJSJ’JﬂLUﬁUﬁ]SJUWG]’i
The Development of Learning Achievement about
Buddhism Important Days and Religious Ceremonies
Using Cooperative Learning: TGT with Educational
Games for Mattayomsuksa 1/2 Students at
Mattayom Wat Benchamabophit School

Fsvwad ownns! waedtuen miluwene?

VWeerapojt Ruttanawarn! and Sirinya Srinonyang?

L g191sdaninndeanfing aneagaans un ing e A gaugiiu njmnamIues

Lecturer of Social Studies Department, Faculty of Education, Suan Sunandha Rajabhat University, Bangkok 10130
2 dnfnwanunindeudng Auzasrmans eivedeseigauaiun navmamiuaT 10130
Student of Social Studies Department, Faculty of Education, Suan Sunandha Rajabhat University Bangkok 10130
Corresponding Author E-mail: weerapoot.ru@ssru.ac.th, 089-780-0335

v
unanga

mATeETRgUsrasRefnuadugrimenisSenindevtulsiafinu Ui 1/2 Soviuddgnms
wszyvsauLazmauiis IngldnsinnsBouiuuusidle TGT ufumnssnauntsasy waviiiow3oy
WisusadugvsmensBouneuBeunazudsGou lagldmsdnmsdeuiuuusuiie TGT Siufunulsznoy
maaeu ngudmaneildlun1feadil Ao tniSeuduisuadnuii 1/2 Tsedeufsun Taugmuuding
MdsdnwluniaiBeud 2 Imsiine 2563 dmau 9 au Tagliismadenuuuenzas wissdefldnside
Usgnaue wunisianisiBeus inusnaunmsasy wuunaasuianadugvisnumsisou lasadanlily
mywseideya ldun Jovay

namsAnymUR 1) ineuiinadugroniinisouBes Sudfymmsswmsmauiuamauds Tne
TdnsdnnisiBeuiuuusiuile TGT Swdunudseneumsaau agluseiuehuinueilauay 60 2) dniSey
flrzuuunadugrismamsFoundsdouganiiazuuunoudoy TnsiidoausuuzlumniwamHATelvle
Uselewd leun 1) BnsdansdansBouiuuusiniie T6T dedimseduedennasisriunsyuiuns



o - L - b i 1 avud 2 NINGIA - FUIIAL 2564
MTARIHASINYENINTSGEEY Fa TudAnymisszmsrauIRazrmauis Inoldnsdans

- T g a Lo
Bouuuusoudia TGT Srufuinuysznaumsaau vastinGousieisuufing i 1/2
Tsadeudisouinunauusing

UNADIUDYDY

IansIamsseusligSeudilanuiu warmtdwalumsifanssuegravingeay 2) Arsmiddierny

UANANTEWINIAINEIUITOVRILSHULABTALLAY 3) AYTETIIUSTEINA dawndou Honsaen wayns

aaussgdlalumsBoulnedaoutufinnsenuazen wariivnwliduusniundEou

iy mawaumadugEnImMIdsy MadansBeuiuuusiuiie TGT wnalszneunisaeu Tuddty
NNNSENNSAUNALANGUNS

Abstract

This research aimed to develop students' learning achievement about important days of Buddhism
and religious ceremonies using cocperative learing: Team Games Tournament (TGT) with educational
games and compare pre-test and post-test learning achievement. The purposive sampling method
was employed in this research to select 9 students of Mattayomsuksa 1/2 studying in the 279
semester of the academic years 2020 at Mattayorm Wat Bencharmabophit School. The research tools
were lesson plan, educational games and learning achievement test calculate by percentace.

This research revealed that: 1) the learning achievernent on the important days of Buddhism
and religious ceremonies by using cocperative learning: Team Games Tournament (TGT) with
educational games passed the criteria of 60 percent; 2) the students’ learning achievement after
learning with cooperative learning, Team Games Tournament (TGT) with Educational Games was higher
than that of the previous achievermnent. The recommendations are as follows: 1) the management
of cooperative learning: Team Games Tournament (TGT) required the agreement on the learning
process by explaining the learners to clearly understand the appropriate time for the activities;
2) the differences between the competencies of each learner should be taken into account; and
3) teachers should create an environment, teaching materials, and motivation for learning with
the role of a facilitator and an advisor to give advice to the learners.
Keywords: the development of learning achievement, cocperative learning: Tearn Games Tournament

(TGT), educational games, important days of Buddhism and religious ceremonies
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Abstract

The purposes of the research were to: 1) develop an instructional package of Theory of Machine
Tools, course code 20102-2003, vocational certificate program 2562 B.E. in the category of Industrial
Technicians with the effective criteria of 80/80; 2) compare the learning achievements before and
after learning by using the instructional package of Theory of Machine Tool, course code 20102-2003,
vocational certificate program, 2562 B.E. in the category of Industrial Technicians. 3) Find the index
of effectiveness of the instructional package of Theory of Machine Tools, course code 20102-2003,
Vocational Certificate Program, 2562 B.E. in the category of Industrial Technicians at the effective
criteria higher than 0.50; and 4) study the students' satisfaction on the instructional package of
Theory of Machine Tools, course code 20102-2003, vocational certificate program, 2562 B.E., in the
category of Industrial Technicians. The sample group in this research was 36 first-year students in
Factory Mechanics Branch in the first semester of the academic year 2564 B.E. through purposive
sampling technique. The research tools consisted of the instructional package, an achievement test,
and satisfaction questionnaires. The data was analyzed by percentage, means, standard deviation,
and t-test for the hypothesis test.

The results showed that the instructional package of Theory of Machine Tool, course code
20102-2003, vocational certificate program, 2562 B.E. in the category of Industrial Technicians gained
the quality at the highest level with the overall efficiency of 82.54/81.11. The students learning with
the instructional package achieved higcher mean scores than before learning with the statistically
significant difference at the 0.01 level. The effectiveness index of the instructional package
was 0.6730 accounted for 67.30% and the students reported the highest level of satisfaction.
Keywords: development of an instructional package, Theory of Machine Tools, curriculum

of vocational certificate program 2562 B.E.
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Abstract

The objectives of this research were to: 1) develop learning achieverment on the use of an
analog multi-meter, 2) assess the satisfaction of teaching and learning about the use of an analog
multi-meters by demonstrating teaching. The population included students enrolling in Electrical
and Electronic Measuring Instruments in the first semester of the academic year 2020, Photharam
Technical College. The sample group in the research consisted of 15-1% year vocational students
in Electronics Department who registered in Electrical and Electronic Measuring Instruments derived
by purposive sampling technigque. The instrument used for data collection included pre-and
post-achievernent tests on the use of an analog multi-meter, an analog multi-meter skill assessment
form, and a student satisfaction assessment form. The research statistics included percentage, mean,
standard deviation, and t-test.

The results showed that the teaching achievement on the developed analog multi-meter was
higher than before learning with a statistical significance of .01 indicating that the teaching demonstration

helped learning effectively. The students had more knowledge and understanding of the use of an

analog multi-meters and they were satisfied with the instruction at a high level.

Keywords: teaching demonstration, analog multi-meter, learning achievernent
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(DC voltage) AumedndnseLaadu (AC voltage)
USnunszuanss (DC current) Anumunuliil
(electrical resistance) LLazLﬂum’%aaﬁaﬂ’ﬂma
Tihiidunumnnitgeuiionils pasfewanauay
anueaadoulunsinfedy dldiedesdotaun
anufuasinulunista Gan1sdeuifesendonis
Anvinwelumstaliud ey wellanmsaeveanug
wazdinwy n1sdnnisiisunisasulilAevinuesos
271fBN13a18e A19BBuFIINMITENNALAT NS
UjRsfunaneaiufiofntinszarudnngsely
MsEeuLuUaIEs mneds nszurumsiifaeuld
TunsiaelifiFeudnnisBouimuinguszadd
fviun Tasmsuanavievhasiisiosn sl Feuls
Feus dunnguadlidiSeudnaw afuseuazasy

= o s s o = b
fEnFARULUUATSREMS VN BauszaulsEmMaTiaUnsiadw (Uh9.) 9ulin 1

medouiildannsdanamsasa (4]

HAFUnND (Achievement) sinefs AEISa
(Accomplishment) muAdowaad ATudgly
nsldvinuevamsUszgnAlianuisng 9 dune
dugsn19n193u1 (Academic Achievement) wang
faanuFuievinvrdufnnnsBeui iyl 4
AlFFounuds fldansammaseuveingdaou
ﬁa;ﬁ%’uﬁmw‘lumﬁaauﬁaﬁg\aﬁaqaﬂ’laﬂuﬁu [5]

'
=

videradugydmanisiFou mneds anuiniovinuei
Fodiadlna uwazaussanmsEnesildumnan
msdaaey uanspeninlugumwdiianusaiale
Tsmsuansaananiia 3 fu Aewydiide sulnide
auinueids werlduunaaauauausaluns
Foudiortudoninilzo 6]

mevenafing 1l gideTadiuuafnalunisiaw
waduguinensdey Bes “milfnuiafiines
wuudushemsseunuuasn” Weliindeudinug
ardnle danuzanudagludesntsidey
faddimaswuuiuwszannsadsuiiunadunet
ifmualy mainguszasdveanisdamsfin uag
INTFIUNSANBIVBIEITNILANLNIIUNIINIG
21TIANN

@ g = ad
2. 99 UTEaIANI5IY
) £ = - " 2
2.1 Wisvimunadugmsvnenisiou 5o9 “msld
nuitafdimesuuudumenisasuLuuaIsn”
2.2 WalszdiuanufiswelanenisiSey Geg
“mslfnudaifimasiuudumumsaauLuugsn”

3. AUNAFIUNITIVY

3.1 nadugvismemsiion Sas “mslinuiadtiees
wuudusiensasuLuvaSn” IpulnEeusEaAU
Usemafledasindn () $u07 1 awdeds
Bidnmselind wdadeuginineudey

3.2 tndpuiianufoeladenisdaniseu e
“mskianuiafiimesiuudumunsaauwuuasn”
agluszduun
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femsasuuuuaTsrdmulnEeuszauUsEnateUnTIvndn Wae.) ﬂ 1

4. 35n15A1HuUN1539Y
4.1 Anwiayaiiowiu Tmaﬁtﬁﬁ'ﬂlﬁﬁﬂmsﬁﬂm

o o 8 el = = = E L]
Aty lwideniivwiAnnisdanisSeuilaely

fgﬂv.uum3aaus.uuaw%mﬁaﬁwmﬂ'zi%’ﬂmsﬁﬂu
msaeuiifinalugumsimunadugninismsGou
deiiuanaiuasinuelumsufiRaulussdudy
AN 9 WU HENSIBBURUURANHETUS BTN 1S EU
wuvansaiensiniinus iR Jnmoufiuned
Asfln BoanisadienimedeulnivesinGay
Fustsoufnudd 3 Tsadoudusisvimeds (7]
nansian1sEens Insldguuuumsasuuuuaise
Fas mydnaesueditinevinurUfiRuasradunys
wensBey veainBoutuiseufinedd a (8]
msdamsFeuifejuuvadniiiediunadugns
vansFeu dnvemensufialuges nnslday
poadaladlal syauUSaeiniareniangIy
ronfaes (9] wasenidelududou See mswan
HadgvisyninsEsudamnsnuiaitwesiuudy
TngnsapuLuvasawnunIg19Bidnnseiing
Inndamsondwientome 21 Wunsouwuimg
Tunsmunaduguinienisdeu Sasnsldnu
Taffdwesuuulumlisnisaaunuuaidadiusy
thBouszduUsenmatotnTivin (U1e.) $u07 1
4.2 nsasrunsneile H398v1n1571AT 19
WANERS Lﬁaﬁ'@ﬁumum‘iﬁ'mmsﬁauil.l,ﬂ_luaﬁm
Sos maltvufaiiwmesiuudy wuunegeuiang
Fugnanai3ou wuudssiiuingiumsUfoa
mskfuBes nsldaulaitineswuudy sidums
aSauasinunde duldntssnaudidiy ¢ dru e
1) wumsinmsBeudiuvantn Jun wiesdio
Sanalifiuazdidanseding 153 arsldau
dadfiweiwuudy Taeviinishaszindngas
AusTaUEIE I MeBueTw I alssarTein
'eammi,ﬂul,wmmm‘s;saumsaau'ﬂﬂi nounae
unumIaey uanug @ ZamsSuumsaeu luwudElnie
Tuss Tunu Tudsediuea Tnerunszuau msm
AN TNANLAITILANN AN Wisldifunsauuims

TumsdanisBeunisden Sas mildrusaifimes
wuudiufeTaauLUUENSH
2) wuunaaeuanaduguiniam ey
Gos nsldudaiiivesuuud fvusdnoudesey
audngusrasiBangAngsy Beldeiumsiaei
LLaxﬁmumxﬁummﬁﬁmmaﬁmqﬂwmﬁﬁ?m 9 L&
Trefiansannnauendesazanusudulunisi
arugluld
ATMIAMANUBILVUIAE AU TUNTS
sunszum s lngWEifeasau 3 viu dudums
MImanuLfisinsadaien (Content Validity)
iereurietormmuudazde Tadomvieqeuseasd
maBeuiundesiiodle wazmAnudenndes
Wﬁwa{faaauLLﬁiawﬁaﬁmei“mﬁ@qwqﬁn'ﬁiu
WiaLllew (Index of ttem Objectwe Congruence
1 10C) Foaauilliline teaauiifien 10C mLLm 0.50
FulU menarueIndTa(Difficulty Index) Setagay
fihuldariidianueindreagsening 0.2-0.8
MANE1u1adLLn (Discriminant Index) Ingdaaay
funnldasiiddnadwunaas 0.2 Jul ey
wAAN BT sLUUN Ao UiiAA L Fosiy
(Reliability) 0.90 Fagpuiililifmuniisiuau 20 4o
3) wuuussidiuvinweaunsuus “nis
THnudadfimasuuudy” dndunseeniuuniy
TrguszasdBangiinssuuayanliumsmeaanney
LUIMNLAZINATTIUFREITUAUNTIIAMANILUY
ynaoUiAkadugVEYInsEBuiiy Luusediy
Vinweenumsugon “msldauiaitwesiuudy”
Usznaumie 4 du @o
gl 1 mawSesaTaaiaRtmasiu Uiy
AowhmsTa wuudssiufsafuinuensinmden
Q‘Uﬂim nmmammiaauawmﬂwm‘lum‘mm Ftat!
nssaruaznsvRdeUiaffive fuuudy ewmdeu
WipunNouNSlEITY
duit 2 myaenemusnadndlionssuanse
(DC voltage) Wukuuyszifiuinuwen1snednas
enpaasldtaifivesiuudy nmstadnarusig
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wr w - = (YR
ﬂ’ﬁ“ﬂmﬂﬂﬂﬂuﬂﬂﬁ‘l‘ﬂﬁﬂﬂﬁﬁﬂu 1384 r:'nﬂ“ﬂ'awumaﬂuma%uwﬁu

fndlninseuanss mssuaiiialduaymsiuiin
NANSNARDY
&t 3 mytaeamasedndlnhnszua
au (AC voltage) Luuulsydiusinyensnedans
Wonmaaddtaffivosuuuda msdamausedng
Infnssuaadu pseumiialduasnisiudin
HANSNABDY
duii & asTaAaud Ul
(electrical resistance) WWunuuysydiuinugnis
Aensifienaseddfaimesiuudy nsinen
ausuuliih n1sgruaiialduazansduiin
HANSNARDY
4) wuudsziudsedivauianelavos
TndeusemsdanisBou Bemslinutafives
wuudy UsyneusisUselaudiniy 3 Ussiay
Usenausie fudiem munszuaunssamsdeu
warmsEnUGUR dudeuasmalulad Use dugoinm
vounasfiolaefifvvng $1uru 3 sinuudy
mnmfuhdaieusuusinuiulzudleionneaunoy
inldldfivtoys
4.3 andunisiiudayanndszeinsuasngy
freea Falsvanaduindnvifiamadouiou
uesasdloTandliihuasBiinnselind madou
i 1 UnsAnwn 2563 Snendamatialnensny Meaos
ifungusegisdaniu dnFeusesu Uae.1 av1in
Budnnseiind flamandoudou JvnadesdioTanis
Ilihuagdidnnsetind S1u3u 15 au lnedonuuy
aNIzNEad lavuuuneaauiauEeY (Pre-test)
uazuUUNAEeUNAISEY (Post-test) Tnafiagiaou
I@inssduns sl
1) FuadliitnFoudounsuisgaUsasd
waztunaunsBsuenIsEeuLuvaTsAlunsle
nufaitinesuuuduie g Foutamuianudile
manslEnulaRfivesiuudy
2) MnsneEaunauBsy (Pre-test) Lay
VM sUUANHAAZILUNTYARBURBUS EUTBSUY
Wusreyana dofinougnle 1 azuvy Fetineuiald
0 AZLUL

= o s s o = b
fEnFARULUUATSREMS VN BauszaulsEmMaTiaUnsiadw (Uh9.) 9ulin 1

3) AgkaeUMIuMsaoLm LM TIMIBELS
wuuasn SrnasesiioTamsliihuardidnnsetind
Fos mslinuiaaiwesuuuidy Anvidamannly
aw§ Fensaeu Tnsagdaowihnsansalunsld
nulsafivesuuudusiuiuinGey WniFeudisy
MIUTEIUNAA AN

4) dniFeutidunsysudiusiuaiuinny
nausvinvun GiRninveUiRnusarUsTiueg
msufiRauenaluny “asldiaffivesuuudy”
Frnualunu Ussneushemswiuaieuioiiives
wuudunewinns¥e n1siaAtarusnsdngluyi
nszwanse (DC voltage) N15¥ad1AunA1sFnaluen
nszlaadu (AC voltage) LayMTIAAIAINAITUNIY
Tl (electrical resistance) Taglduuudseidiv
finwgaunisujuiansldmudadfinesuuudu
inideuiilisunsusafiuinudumsu ity
adauan TiflnURoRd e Usmdiunaaundiazein

5) entutnideuriuuuneaeundey
(Post-test) WipUAUNINITUUTNNAAZLUUNTT
naeundSouresdSoudusoyena dodiney
gnl# 1 Azuuy defineulald 0 Ay uay
wuvasumuALianaladan13Tan1sEsuM saau
Geansldnuifadlivesuuuda Mensaounuy
a3 uenAusiussdoyeviavn

4.4 Apswideyadildainnstuiinndanis
nnas melusunsudisegunadin lemanads
(Mean,X) rﬁhtﬁaamummgm (Standard Deviation,
S.D.) AseEasLaLAEBUMsaRAAITl (t- test for
dependent samples)

4.5 §Idevin1TagURanITITuuATTOIEauaNIY
nsvinadeluasaiisioly

5. NAN15398

nswmuRLsadugEnssGudeansld
suaRimefuuuduiien @ uLUUEIEe #1110
ayUnam ATuls daselus
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= o ar W o [+ P
fensaauLuUaEndmsULNGeusEauUsENMATisUnT I dn (Wav.) dulin 1

5.1 Hadugrbven1sBsuasansltensiafiives
LuudusenisasuLuvaSedmiutnSouseavy
dszniatiatngivdn (W) 1uld 1 gwierie

a a8 - = 1 oo e
Sidnvseiling vdaSuuganiineulseusenailtud iy
N9t Al

d ot C{ =i @ =i Ll i = 2t =i
A999 1 LARHadUNIN19INIS S suTenS suTEYINneuS ey (Pre-test) wasuaaSuy (Post-test)
GoanslgnuiadiivessuudursnsaauwuvuasagusutinSeuseaudsenatedns i dn

(Ua9.) 11U 1 dwasail

(n=15)
o ' = i = "
LuUnasiau ATLLUULAL ALRARHY md‘n‘ummmu t Slg.
(X) 1Asg1u (S.D.)
AauSey (Pre-test) 10 5.33 72 -9.646 0.00
naaseu (Post-test) 10 7.90 83

fadndnymeadndisesy .01

N9 1 HuTEeEgYEN NS E LRI
THnuiadfiwesuvudumemsaounuuendn lunis
negauauEsL (Pre-test) lAnaiy (X) = 5.33,
Arudsauuanassty (SD) = 0.72 Lagnnsvaaey
wEaBeu (Post-test) IgAafe (X) = 7.90, drudisauy
195370 (S.0.) = 0.83 lnsfiAmInaaaumuaii

A (- test for dependent samples) fissduoL=01
Feiinadugrinianisideurasnivaaeundadoy
(Post-test) ¥BIUABEUFBINIINITNAFDUNDUEY
(Pre-test) fianuunnensfiuagradivaddgy et
fisvsu o = .01 \leaanen Sig.(2-tailed) fi® 0.00
fidniesnin A1 oL fifinuall 01

= [T IR ar o wm @ = 5 EV ey & W
15790 2 LLaﬂQNaaumﬁﬂqﬂﬁﬂE&’ﬂqﬁﬂQU(”I%@Q‘HQSBU k384 “ﬂq‘ﬂfﬂﬂquﬂa@NLW@?LLUUL%;J@UE’W]?E‘@U

LUUETER” dmsutin@eussaulsenateUnsivdn (Vi) tuln

o
=l = - |

HRHAPIY

(n = 15)

ar | ar = am =i a ' I ar o =
WataeeiidaininerUfufieuEes “meldau dwau dnly sdwly dndeuiiiiunsusadiv

fTafRlmasuuududunsHauLUUEISA”

W = Y o Y o
UNTEU AN 1 ATIN 2

U Souay
(Ay)
mswlsuesouladiwefuuudunowihnisin 15 15 0 15 100
nsinaauaAndliinseuanss (OC voltage) 15 14 1 15 100
n3iaAianua1sdnaglililinszuaadu (AC voltage) 15 13 2 15 100
msinataudTunuln (electrical resistance) 15 14 1 15 100

9neT 2 Wi eedugvEnaiue MU TR
geatnidey 3as “nsliaudaifiveswuudy
faun1sdauluuasn” dausudniSeusedu
Uszmadetasiandn (Uae) $uDd 1 luamsi
inBuwhunsuszdiunnau Andu Seuay 100 wiil
vislusmitinEouunsdurnumsussdiviuedsd 2

Usznaumy mitamanusadngliiinszuanss
(DC voltage) uau 1 Au myamanusedngluv
nszMEaay (AC voltage) 917U 2 ALLAZAITIAAT
AUl (electrical resistance) 1w 1 Ay

5.2 dndpuiimufielanenissanisdou Soq
sl ruhRTmeuuiLEM TEeULUATRA” F1i)
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wr w - = (YR
ﬂ’ﬁ“ﬂmﬂﬂﬂﬂuﬂﬂﬁ‘l‘ﬂﬁﬂﬂﬁﬁﬁu 1384 r:'nﬂ“ﬂ'awumaﬂuma%uwﬁu

= o s s o = b
fEnFARULUUATSREMS VN BauszaulsEmMaTiaUnsiadw (Uh9.) 9ulin 1

d = L =i ﬂlﬂ 1 = d; Lo L | -
397 3 anufanelavesinSuuilvenisSsud sanisidrudaflweswuudumonisaeusuuada
dnsutinBeuszauysematietnsdiondn (Whe.) 4ul9 1 Juadsil (n = 15)

(n=15)
' = ' = ar
s - Anade  Aduleauy SZAU
doi TeMsUszEiu 5
(X)  wwsg (S.D) anuianale
1 o 4.32 72 un
2. MuNsEUIUNIsIaNsiiuuLagnsSnUUR 4.18 70 un
3. enudeuaznalulad 4.37 13 un
0 =l
ANRRETIY 4.29 71 umn

59T 3 wuhauianelavesinGeudi
son1sdoudanisldnuiadiimesuuuduiie
MUl UUESRd I ULNITEU SERUUTTNIATEUNS
e (o) it 1 wuhanadelunmsaamndoy
ﬁmmﬁma’taagius:ﬁumﬂlﬁ’ﬁ1Laa"a (X) = 4.29,
dudeauuannsgiu (50) = 0.72 uamdlefiarsan
Wusesu wud sudewasmelulatlianade
(X) = 4.37, 'sli'aul,‘ifi'mmww*sgw (5.D.) = 0.73
fiaflanelaanniigpegluseduann sesasn liun
dudemldiad () = 4.32, drudesuannsgu
(SD) =072 fianufiasleaglusedvinnuazeu
finufiawelatfosiigaliundunszuaumsda
nm%'aw,a:ﬂﬁﬂﬂﬂﬁﬁ"ﬁlﬁﬁnaﬁa (X) = 4.18,
drudisauuannsgiu (50.) = 070 fanwfimela
aglusziuanniduiu

6. #3UNAN15IE dAUTIIHALAL
TLEUBIUL
6.1 guna
msfimuiaadugvsnisnsFeudes
nslinuiaffimesuuuidusiienisaaunuuase
annsoasUnansivelassd
1) wadugninieniadeudesnisidey
Taffwasuuududisnisaaunvuardndnsy
InSeussiulsznatstariondn (W) $u37 1
aunediinnsaling wasieugnInewiey
pgviidudrAagnisada Wn@euynauliinue

msldau “fanimesuuudy” annsawivuaios
fadfmesuuudunsuyinmsia Saaranudiadng
Trfnszuanss (OC voltage) Jaranumsdndlngh
AsELAARY (AC voltage) wazinArpudum Il
(electrical resistance) lﬁgﬂﬁm

2) anufanelavesineuiifidanisSeu
Seaensldnusadfiveswuuduienisaouswuu
gsndmsulnEeu seeudsenadatnsiadn
(aw) 8 1 Tuamsmeglussdumn uasdle
forsandusedu wudt dudowasnaluladi
avwifiswelasnndignogluseduunn sesen loud
fuden Sanufamelaeglussduann wazdui
anufiselotiosianldunsunszumunsdamsieu
warmIEnUHUR demufianelasgluszduanniuiu
weislszduradeoniig

6.2 afUTens

1) namsRaIRadunEINS3ey Fog
“msitanuiafiinesiuuduimunsaauwuuasn”
nuin HadugvdnisnnsBeuvesinGou 1neld3s
MsepuLuLaSaveINsitnuTaifiwasuuudy
N1SNARDUNAYTEU(Post-test) watinGuugInd
nsVnEsUnauSaY (Pre-test) agrailtoddgni
adAfisedy .01 YniFsunnaudinuenisldau
“Sapfmasuuudy” Tignses iiilownanms
douLuUaSATIEdings Anufiesanudilades
nsldnuadfimesiuudinnuazlumsnegay
VinveasufiRenu nsldieifivesuuuds tndeu
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yneusunsUssiiudmainuensfnu ielesde s
wuud SeaenndosiunmAdeuas TUas Aalimded
(71 Fawanisidenuitsadugnininisdeu
waetinGeulasn TN SIS UL UUNAURATUAIED
MsApuLuVaEn Lilen1sTnYinueU oA Gosns
asnwadeuln Anesufiimeingiln Tazuuy
wadunvsvdadeuginiieudussditiddymng
ahAnsvsu 01 wavdenRdasiuImATarasiniiay
Funsaeu, 1537 nszlmnd, & Hauiey nensansned
8] Jewud TnSeussoufnu 4 Suadugns
YNIN950Y 1399 N1591809ANAN NEIINNS
dansiieulasligunuunsaounuuasn gand
Aoudsuagiltbdfyn1sadfvisziu 01 way
IWweU iR Bes mIdieesnada wdsanng
dansitpuilasligunuunisasunuuasa gand
Aoudsuetaiiteddyneadnnisesu 012

2) wanmalszfiuanuiianelaranisaauwuy
a3adaanisldanaiaffivesuuudushenisasy
wuuase wulninSeullanufiwelasenisteu
Fosnsnuiadiwesuududonisasunuy
adnfifivelifanntueglusedumn iasanly
nMsiensidnuiadiwesivududlenisasu
wuvaEalainergukuunNsIanIngIun1sAny
fvanuats fnsiauiuezusulssliiuadiowe
AovauBInIUReIN SRS suLazdiauldeds
Aaviles aonndeaiunidderedives Aalindud
[7] Fmamisenuianufonelavesindey Tne
A15IANISBHULUUNANNETY #2875n15FaULUY
a1m emsiniey Sssnisadraniedouln
Fnmenfameinaindseiuaufimelaniian
uazaeaanoiuMuITvasiniies Junsgay, 1598
nsglmansd, & Wouiiey nunsangned (8] Fawuh
Sndeutuisennund ¢ Januflaneladans
Fannsouslasliguuuunisaeunuuasn Sos ms
favsnnudnegluszivin

6.3 Uoleuoluy
Fowavanuzdiotnamsiseluly
1) n15AnwIn1sigIsnsaeunvuansa

FrgyilminGouldFouiaieaues ilminGou
AavinwensufiRauildegluaniunisaiods
osaumsTinsuni woeteneanden
gansitlunusniunsasannaineunisaey
LarnIsdoukUUaSams TG euA G e uliiAy
10 A1 ABR1R1TEREDY 1 AL dislHAneuaands
o ivihnsaoy

2) TN sEa UL UUETBANT A UATN T
Fug BnufuRdier Ui lumsZaumsaaumiedu o

3) Aslidsnseeunuuatmlueynaa
dmduindeuidalinalsadudeoanisldey
TaRfwesuundu dnd 60%

foauauuzlumaidondvaly
1) Aewfissvhmsaeu agmsudiliinGou

sfinsyiduGesmmniaensibuazasiaoumsindey
nstesiuunladgmlisne

2) lurmsiiinisdaniaduuiuuasasies
AilsfenguinGeuiionsazannawAuly wasan
awhliiniSsunnvezlidunaiunsBausuuade
athetiniunazini

3) mshmsdansSeuiuuasaludsvend
TsutunisdanisBeusluguuuudu q el
hEuudanadugninensGeuiiat.
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Abstract
The purposes of this research were to develop and find the efficiency of learning materials in
Intermediate Accounting Level 2, subject code 30201-2002, to compare the learning achievement
of learners who used the developed materials, and to study the satisfaction of learners towards
their learning. The sample group in this research was students studying in the High Vocational Diploma
Program 2563 B.E. in Accounting Branch of Trang Technical College. They enrolled in the subject of
Intermediate Accounting Level 2 in the second semester of the academic year 2563 B.E. of which 25
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students joined the research tool validation process while 14 students participated in the material
implementation. The research tools included assessment tests, achievement tests, and satisfaction

questionnaires. The data were analyzed using a statistical package, i.e., percentage, mean,

standard deviation, and independent t-test.

The results showed that: 1) the developed learning materials were effective at 81.63 /80.91;

2) the students” achievement after learning with the developed materials showed statistically

significant difference at .05; and 3) the students were satisfied at the highest level.

Keywords: learning materials, Intermediate Accounting 2, efficiency finding
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Abstract
The objectives of this research were to: 1) develop a Learning by Collaboration and Critical Thinking
Displaying (LCD) Model; 2) implement the LCD Model; and 3) evaluate the learning outcomes of

the LCD Model. The research procedure started by studying relevant documents, analyzing the
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infarmation, synthesizing and designing the model. The draft model was validated by the experts.
The developed LCD Model was implemented in the Computer Mathematic Course (20901-1003)
for vocational certificate level of IT branch, Phuket Technical College in the 15t semester academic
year 2560 BE with 37 students.

It was found that the experts reported a high level of opinions on the LCD Model. The efficiency
of LCD M was 71.17/70.86 higher than the set criteria of 70/70. The students’ progress can be seen
from the significantly higher average score of the posttest of 29.80 or 0.01 significant level. In addition,
the stakeholders reported high satisfaction at 4.44 towards the LCD Model. The implementation

of the LCD Maodel resulted in desirable change of students’ behavior.

Keywords: LCD (Learning by Collaboration and Critical Thinking Displaying) Model.
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Development of electric three-wheeled truck
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Abstract

The objectives of this research were to: (1) develop an electric three-wheeled truck; (2) find
out the quality of the electric three-wheeled truck; (3) find out the efficiency of electric the three-
wheeled truck; and (4) study users’ satisfaction on the electric three-wheeled truck. Due to the
pollution problems caused by the combustion of the encine, the mobility of vehicles in areas with
limited space and the driving functions of a multi-purposed sidecar, the researcher, therefore was
interested in constructing an electric three-wheeled truck. In this research, the population and
samples included 5 lecturers in Automotive Technology Department of Krabi Technical College
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and 7 vendors who used sidecar motorcycles in Krabi downtown area. The research tools consisted

of a quality assessment form, data record form, and a satisfaction assessment form. The research

statistics included mean, standard deviation, and percentage.

The results showed that the developed electric three-wheeled truck had the following

characteristics, i.e., 800W 48V-electric car driven motor through a differential system. The power

supply is a 48V battery. The electric three-wheeled truck’s quality was at the best level with the

mean value of 4.75 and the standard deviation of 0.4. The efficiency of the electric three-wheeled

trucks was 94 percent and the users’ satisfaction was at the highest level. It can be concluded that

the electric three-wheeled truck was suitable to use in conditions where space is limited with high

mobility in driving and environmental friendly by reducing air polluticn.

Keywords: development, electric three-wheeled truck, efficiency
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Abstract
This research is a quasi-experimental research to compare the growth effect of lettuce based
on the length, dry weight per plant, time, and cost of planting. The comparison between the
cultivation of lettuce in a net greenhouse using natural sunlight and indoor lettuce cultivation using
artificial lighting from LED grow light. The lettuce used in the experiment was Green Oak using the
same type of soil and compost fertilizer. The only controlled variable was the natural sunlight

and LED grow light. The brightness was controlled to minimize variation by setting an average of
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3,000 lux during seedling and controlling an average of 7,000 lux during the growth period. The

planting duration was 1 round of harvest.

It can be found that the harvest time of lettuce grown with specific spectrum of light can be

harvested faster than the lettuce grown in natural sunlicht on average of 12.5%. The weight of

LED grow light lettuce was similar to that of the sunlight growth. However, the cost of cultivating

with LED grow light is 30% more expensive than that of the natural sunlight.

Keywords: indoor lettuce cultivation, artificial light, LED grow light
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Wave Length in Nanometer
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Abstract

The purposes of this research were to: 1) construct an engine cylinder head cleaner; 2) study
the efficiency of the engine cylinder head cleaner; and 3) study the service technicians' satisfaction
on the engine cylinder head cleaner. The sample group included 20 service techniclans of Isuzu
Chiang Rai Co., Ltd. and Chiang Saeng Co., Ltd., Muang District, Chiang Rai Province derived by
purposive sampling technique. The research tools included engine cylinder head cleaners, performance
records, and satisfaction questionnaires. The statistics used to analyze the data include averages
and standard deviations.
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The research showed that: 1) the developed engine cylinder head cleaner is 45 centimeters
wide, 80 centimeters long and 130 centimeters high operated by an electric motor with a sandpaper-
mounted rotor unit that performs the task of rotating and cleaning the engine cylinder head. 2) The
cleaner efficiency of the engine cylinder head cleaner was 2.48 minutes for a sedan, 3.08 minutes

for a pickup truck, and 4.25 minutes for a truck. In addition, the satisfaction of the service technicians

towards the engine cylinder head cleaner was at the highest level.

Keywords: engine cylinder head cleaner, efficiency, satisfaction
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