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Abstract

This article discusses the growth of mathematical thinking, developing from foundational
concepts to more advanced ideas. The research methodology employed qualitative research
through the triangulation of tasks, i.e., students’ worksheet, field notes, and anticipations of
mathematical concepts of the students. The target group was a sample group from
Rajamangala University of Technology Phra Nakhon students registering Calculus 1 in the
academic year 2024 through a random sampling method. The analysis used the conceptual
framework established by David Tall [1],[2]. The research findings indicated that the learner's
mathematical concepts began in the physical world through conceptual embodiment, then

developed into symbolic calculation and manipulation, and finally, into the axiomatic
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formulation to create definitions and mathematical axioms systematically. Furthermore,
concrete materials enabled learners to grasp concepts through tactile experience which
effectively connects imagination with mathematical computation.

Keywords: mathematical thinking, three worlds of mathematics, calculus
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/ FORMAL DERIVATIVE DEFINITION

Ahmo%:Alim f(x+A;:\).—f(x):% FORMAL

¢ ¥ —0 Ax 7 A% ,

SG+A) - f(x)=Ay

, (i) = S Ax ks orerica
Ay [t A~ [

} & Ax Ax

1Ax .
X X+Ax X / '
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K EMBODIED /

A 5 Wunsfianiadamansannisiefeudnenindesusssulugadinmansiduwuuunm
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8. a3UNaN15338 aAUTeNauasdalEuaLLY

8.1 ayUnans3de: nmaimdeuheanlandsmennglandedadnuaiueiediofidifyvosns
fimuinsAanadinmans SevilFoummnsadnamadnmanslsogiedmnumnouazdana
Tifdglanadnmansognedivszaniam uundemsadamansvos]Foudostuduanian
Famenmsiunsduia udimunluglandsisdydnualifieaisnnudilasasIunumsiidenlss
Wasedu wdawaunlglan@eadydnwallunisfndiuiamisadaaans iiunisiddynyal
mandamand uaziauiluglannaadamanifeaiiedow damaineadamansetiady
WUUWKY

dofdusUsssmihliiBouinmnudlarumsduia Weusetesinesenintsnsdunnnisiuns
AnFwiunuadaaansiaz il isoudglanadamanslaegalinnuming n15a519uwuiAn
meadiamansauuumsesgiSeunnlandinenmglanmandinmansiilmannsdeudeuas
antderissswhesewindlantisaodld

8.2 aAUTENANTITE: MIAndasuiuandefiiugUsssudsaunsavdu fu duda duaiali

= 14 ¥ I

Aseuindnglanvesnismwinldedesings waztlugnisasefienn msldwdnnsmendineans
0e13gN#ina denAdaaty David Tall (2004) o3unefansiaInIsemendamansvesfFouinty
nlandsnmenmglanadamaniuarlunzfortunsdamndamanivesdSeuiniuainns
UftRnmslugnisAnmendamansiidunuuimunuunasnauiy [5)
8.3 daiauauuznaite: lunsiesesioidel siltuusesdsd

8.3.1 msfin1sainsnseumsisginsiaumsaansadnamansluudyuduiaenndeaiu
NILUIUNITAANWANAFAENT

8.3.2 fFguANTavENELUIAANAtinmansiunsuATala adsiinseduneuas

a ¢ A a1
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9. Uszlawiuain1sive
uATeifulsrlevidmiudaoundeditaumadngnslnonsiiuufnvesnsifeludszegndld
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FoslosuurAniiugiuguundndugsld

Anfnssuusznia

YOUVDUNITAUNNINGREMALULAEIIBUIAANTZUAT

LONH181989

[1] David Tall. (2019a). Significant changes in university mathematics education.
Unpublished draft prepared for Mike Thomas for use in preparation for ICME, 14.

[2] David Tall. (2013). How humans learn to think mathematically: Exploring the three

worlds of Mathematics. Cambridge University Press.

msivlasuafanIadinddns | nMsadanwIAnNIAdinEnsIINLLIARTURLUUIANTUES A ma 007
° ° e’ Uurmals-



(3]

(4]

(5]

ad i @
Unsa 2 NINHIAN — SWITAN

y
* _m
uNGDWIVE

David Tall. (2021). Complementing supportive and problematic aspects of mathematics to
resolve transgressions in long-term sense making. In Barbara Pieronkiewicz (Ed).Different
Perspectives on Transgressions in Mathematics and its Education, pp. 11-33.

David Tall. (2019). The evolution of calculus: A personal experience 1956-2019.

In Conference on Calculus in Upper Secondary and Beginning University Mathematics.
Vol. 1. p. 17.

David Tall. (2004). Thinking Through Three Worlds of Mathematics. International Group
for the Psychology of Mathematics Education.

msivlasuafanIadinddns | nMsadanwIAnNIAdinEnsIINLLIARTURLUUIANTUES A ma 008
° ° mats



ad i @
Unsa 2 NINHIAN — SWITAN

y
* _m
uNGWIVY

N1585190aLRIUSEANSATWLANNIVYS
aﬂuaﬁwmqmmﬂém%’u‘qwu
Developing and Finding Efficiency of Local Waste

Incinerator to Reduce Ambient Air Pollution

Received : 18 n.A. 2568 Revised : 6 @.A. 2568 Accepted : 28 W.8. 2568

Asney wnsAsndined’ algydl gunans’ sun deues’

Siripong Phraesiriputthipong’ Nuttawut Thupklang ? Thana Onsri®

13 gy vna3ena amﬂ’unﬁm%’aﬁﬂmng\‘imw NIRNNUMIUAT 10150
> Mechanical Technology, Institute of Vocational Education, Bangkok 10150
! Corresponding Author: E-mail: p.siripong2018@gmail.com

unAnga

mﬁ%’mfﬁﬁ’mqﬂszaqﬁl,ﬁa (1) a1 annvezanuaiivneeIN A s ugud (2) Useidy
Usgsansnmmsunlvsilagsefunaiiviivdesesnannasnidloiisuiiisuiunisnluiilas uag (3)
Anwanufianelavesldaunimn nqudiegns ldun fidervgyiudundouuasndsny 5 au
wazUszurrugldaumimn 30 au laglduuuussidiumnumangay n1smaauUsednsnInnismn
sl waznuvaeuowaufianeladuiniesilolde

nan153venudn nsUszfiuanifernaianade = 4.45,S0. = 0.21 egluszduuin
TnglawizmnumnzansunseaniuuazUssansanlunisanuaivegluszduanian ns
nagauUszanSamnuIINTUaBeiwuariuareas (CO2, PM2.5, PM10 kag TVOC) Fimnuey
150, 300 wag 450 n¥u SruinitnesgiureansueuisLaynTumuUANLaiy avvioudanignlug
flanysaluaznisasuafiviifiuszansam awdtewelavesdldaulassmegluszdvann (nde =
4.30, S.D. = 0.53) Ima;ﬂsﬁmmﬁudﬁLmmemmaméu AU hardatwled MUY hagmungay
NUUTUNYDIYU Y
ANENALY : IANIVEE YUY, NaeN19eINTA, PM2.5, PM10, TVOC

Abstract
The objectives of this research are to: (1) construct a waste Incinerator to reduce
ambient air pollution for community, (2) evaluate its combustion efficiency and pollutant
emissions compared with open burning, and (3) investigate users’ satisfaction towards the
incinerator. The sample consisted of five experts in environmental and energy fields and
thirty community users. Research instruments included an expert evaluation form,

combustion performance tests, and a users’ satisfaction questionnaire.
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The findings revealed that the expert evaluation yielded a mean score of 4.45 (S.D. =
0.21) or at a high level, particularly regarding design suitability and efficiency in reducing
pollution emission. The performance tests showed that the emissions of CO2, PM2.5, PM10
and TVOC at waste loads of 150, 300, and 450 grams were all below the standards of the
Department of Health and the Pollution Control Department, indicating complete
combustion and effective pollution reduction. Users’ satisfaction was also high (mean = 4.30,
S.D. = 0.53). The users reported that the incinerator could effectively reduce odor, smoke,
and pollutants. Moreover, it was easy to operate and well-suited to community contexts.
Keywords : Incinerator, air pollution, PM2.5, PM10, TVOC

1. umin

Hymvszyareslulszmalnefuunlduiniuodwdaidos annisversfvesgusuiiios
N1sAUlANIALATYENI LLaS’ejuG]iWﬂﬁU%Iﬂﬂﬁijﬂ‘%{u aiRNNTUAMUANLATYIYYINUTIUE Y Alay
gt wadeTasvaeduiu wiszuunsdansueslutiigiudslinseuaguiisme lasawy
Tuufisuunuasaumumuadndidnliislnaurdewluillas faluammddyromaivnisenie
wrnvezildiusglutiagiuiivansyszian 1Wu hENWUUALILASS (Grate Furmnace) WHLUULY
(Rotary Filn) uagwuiuungdaladiua (Fluidized Fed) 6‘5@LmLmsumm”[,mgiu‘[iwuqmammiu
anunsamueugvniinazaafiuléd ualduruguaslimngiugusurnadn vz yueuis
T usfdumuuudie ldfiszuumuauleide mlrszansammasnindiiwazdesansiiy gy
Juazaasvuiadn (PM2.5, PM10), fwlalasaisueu (HC), sanledveslulnsiau (NOy),
msuauueuanlst (CO), Famlaslnoanlad (50, srddlasendunaiusy Mdudunsiosoguam
YoaUsEnru Msdansvesgusululagiutunisfnueniasnsmyuieunduanldla (Recycle) us
favpriliamsaindunlils Ssesidalaonisilanauvdemn masniiduszuulediduuayle
@enelmaatymuaiy

suideiTajvenuuuiasiauininusguruiiiszuumuaugangi n1sluavesennia uag
szuuthdaleids (W fnsesru fnseseiy uazdosldansinde) Wewaulsyavsannsiwnlng

annsiinansiiy wagliruaiiwnudeseanuidiiniunasgiuanulasnieiiununIneniea

2. TngUszaeAnsIY

2.1 Wloadanunaszanuafievnenedms UL

2.2 vileusziiulstavsamnsin e sefunafiviivaesoonanmunidlowSouiisuiunis
wluilas
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3. AUNAFIUNNTIY

3.1 eveeldunsaivannsnannisUdesuafiunisernia Wy Ae CO, PM2.5, PM10
uaz TVOC Wegluszsumninnisunvesluiilas wassnidunasgiugunweiniaimualag
UATFIUAIUANLANY

3.2 flirulssdiunnufisveladeininvsranuafivinseniadusugurulusssuituly

4. 35auiun1339y
4.1 msasiauainuuinngsy
1) nMsAnwnuiAna wazndnnsiauvesn vz ideglutagdu saudauinsgiu
Auwnndeuiiiieade
2) nMseanuuuntH1vEzAuLUY laglilusinsu@suwuunigaeuiiamesaiglunssiauuy
LWNVELARNANYN D INAFINTUYN U
3) M3 ag MvsnzauLaziinamunIy WU wHuman vieausulaa Janiumiuieu
4) mMusznaumNT uazindagunsniusuussanninlode
5) msnadaulsyansnmdaedu warUTUUTIANIYEENTUNANITNAGDY
4.2 MvuaUsErINTLagNaNAaes
1) AMUAMAIN
Usewns Ao AilUsEaun1TallunITeeniuunIeinuImngsy A3 813158 kaLIMINS
nauieEn A NANAMSIRANAITILIY 5 AU WU FMng A3 ennsavTiviAtena 3o
osdiumaluladfunadey Welssiliuannmuinnssunmsdennguseddld ngldisnnsden
UL (Purposive Sampling)
2) fulsEansaw
Uszwns Aufivdoanuiinanesiilinaaunisiwves vauuuldianasuaivuasns
wrlufilds Faksogluimmguruidmane
naueg1e Av NufinmaessiuIy 3 uwis @enuuulnzas (Purposive Sampling) Tuusay
Mufivnisnaassnisunveslut3una 150e, 300g, 450¢ vegetes 5 sauUfe3snIsIHN wazIaen
UINSIPIUNATY YaAmaiy CO,, PM2.5, PM10, Tvoc AUNIASFIUNTHAIUANNATWLAL UMLK
wuuRsl g
3) AuANUNe
Uszans Ao afaTouluwnnuenen ngummamiuas 7lesunansenumieddiusau
TulAsanis
naudie819 Ao ATISoUlUYLTWIYAMLBIRBN T1UIU 30 ATATEU IFONLULANDE19Y
(Simple Random Sampling) Wileiudeyanufisnelaangldauads
4.3 \e3esileldilunside
13 padlofif3duairsdudunuuasuniy (Questionnaire) il eldlunisussidunanim
UseAvBnm wazenufianelalaefineasBendail
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1) WuuvaeuameuAniuesmsinand 5 au ieUssliumiumnzauvesguiuy
nseenwuuiarn1sldnuresna Tagldunnsidiuyssannen (Rating Scale) 5 se6iu
Aade 4.51 - 500 vaneds eglusziuanniian
Aady 3.50 - 4.49 vaneds aglusziunn
Aade 2.50 - 3.49 vaneis eglusziuneld
Atade 1.50 - 2.49 vanefis aglusziution
Aady 1.00 - 1.49 vanefs egflusziuiiosiian
2) MIMUsEANTANVDLAENVEZARLAN B9 IMAS NS UYHTUlASUTE U BUTEWI 19LHN
vozlaglaflgivnnanuaiy U Wsnvezanuaiiy ez a5IaaeURANNLAT wieLA3 il AR A
9w nSeudisuiuamnsgy liduninnsg
3) nsfnwianufianelavesyldinunivesanuaivniseiniadmsvyuvy Tanvuslu
WUULRSIEINUSTINaAT (Rating Scales) wuseanidu 5 sediu
Aade 4.51 - 5.00 vaneds aglusziuanniian
Aads 3.50 - 4.49 vneds aglusiuinn
Aads 2.50 - 3.49 e agluszdumneld
Aady 1.50 - 2.49 ynefs egluszdiutien
Aads 1.00 - 1.49 vaneds eglusziutiosiign
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1) msUszidlumnuvnzanveaniasioldelae ity
1.1) duuududin wuudeuay wazwsesiiedsedu 1 Lﬁﬂ@lﬁt}iﬁﬂ’)‘mqﬁ’m’m 5 v
PIINEDUANUILNEAN ANNTAAY LazATATOUARNYEYLHEY
1.2) fidmnmgusziumunuulszifiurnamnzay uazthdelausiuzyeagideivgyan
Usuusansesile Aewhlulilunsiiudoyasss
2) MmafusunudeyafunsaiannveziieanuaiivnaemMAdmIUYLTY
2.1) fAFuA TN TEONHUULAT AT PNV L ANATI YN0 IN A
2.2) aufiun1snnaeuastuiinnanismeaeg
2.3) AinszideyalasilTsuiisussrinausnveylagliliinimanuaiiy du wenvezan
uafiy uag nydoURAN WA wELAs asllaiananweIna s suiisuduaaasgiu lilfu
niunesgu Tnensvaaesnswnvey wslulsius Adlsiuie nsgems Wiy uasvanafin wauty TuuSuna
150 NS 300 NSY waw 450 n3u eeheay 5 ASa BTy 4 o AiduesdUssneunnatuladeainns
wlvglen @1 Cop ﬁﬁﬁwmmgm%mﬁwﬁ’mﬂﬂié’uﬁamiqaqmﬁLLuzﬁfl 8 FaluwsiaTu fio 5,000 ppm
sutayaves [1] way [2] A1 Pm 2.5 ﬁmmmgmlmﬁummﬁ'a 24 lusesUsemelne - 50 pg/m3, A"
Tvoc < 1,000 ppb ﬁﬁﬂ'wmmgmmwszmﬂﬂfmqu‘lsﬂ W.A. 2565 (1,000 ppb =~ 2.30 mg/m3) [3], A1
Pm10 frwade 24 43l - Ay 0.12 me/m? vadlaideiiudesoannamunnsigi [4)

3) MInAapsuarUsEAvSn e zLlamaR v AN UYLYY Adiung
naaedlagtianveziiieanuaivnisonadmiuguey Tlidatstundusnetns muuwunsnaaes
wuunguien Tnesudumutuneu felud

3.1) fRfeduasnslirumenussiioanuafivnieniedmugu
3.2) llunsvaaeauar TuinNan15Maaed
3.3) oS aAuaInnIsMARD I NANMAREITIAT A

a) wuudsgifiuanuianelaneaessldinunvesii oanuafivnaoiniadmivyusulag

suunslineunuvasunueufiswelaifiothaiinsziteya

AT 4 NINARBAN LK VELLTDAANATYNDINFENT UYL Y
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1) MImAuA MRzl oanuafivmsemadmiuguwy Aidunslineunuuasuniy
AARUYBImIINANd 5 Au iothundinsizsideyansada Tnsdinevideyasensmaade
uazassuuuduiivudnadefussdutuannin

2) MInegEUNUsEAVEAMYRIMKNvEI DasuaT v IINAR M UYNYY TaEn1Traaed
nswenuey tawlulifusfa Adluis nszans Ty wagwanadn waudu Tuu3una 150 nfu 300 nfu
wag 450 n$u p3adnAuaivan 4 wdalaun asueulaeenlen (Coz,) Huaroasvunliiu 2.5
luaseu (Pm 2.5), asuseneudunsgsemedie (Tvoc), duazessyunliiiu 10 luaseu (Pm 10)
Taevhnsnaaest 5 ass wazFeufisussniamiivesiioanuaiwmneoimadmiugusuLay
Ldluwnvezanuaiiy

nsafeuasnUsEinsninmIvezanuaRen e INAd M ugNTY | %rna&w | O 1 5



;'u”' 2 NINHIAN — SWITAN
UNGDWIVY

Unsa

3) NsUsziuANuianalanaaeddinmveziioanuaiivnie e UL sulagALliung
InauwuugeunuANianelaiietunIaTe ity an1aia

5. NaN159Y
31NN1IANTUINUITENITODNLUULASTAIL A WNIVEE LN DAAUATYNNINIAG IS UYNTY a3y
nan15398lanat

a

1) HaN15UTZARIUINEMTIAAATA 5 AL UWUIRNHAUATN 9 YBIN1TBONLUULAZNTITITLALK

q
[

Yy U9

a

M19199 1 HANFUTHEUIINENTIAANT 5 AU WUIAUATUATY 9] VBIN1TBBNLUUKAZNITLTI

q

ARV
519N 5UsEIEY X SD.  STAUANAW

1. AN ANYRITULUUNNTRDNLUY 4.52 0.20 wniiae
2. Usgdnsamlunsinvee 4.55 0.18 WNign
3. MAANATYNIDINA 4.40 0.25 )
4. pnwazantunMsldeu 4.42 0.22 tly
5. anudasadglunisldau 4.38 0.19 ly

el 4.45 0.21 1N

NAINA 1 Nan15UsHUINTeIMgUsInveranuaiiy agluseduiin Wefiaisan
Wusedenud anumuiganvessUhuun1seenwuy Anade 4.60 (egluseduamnmuinian)
nsanuaiiuneINTa Anade 4.55 (egluszAuamuninuinian)

= a a a J & = @
AT 2 LAPINITNAADUUIEEANTNNLAEIVEEAANANY ATIN 1 Ve 150 NIU

Co; Pm 2.5 Tvoc Pm 10
USIN a8z 150 i ANINTZIU ANNIATZIUNTH ANIATZIU
% NINAIUAL BUAY NTLNTIN NINAIUAL
UINTFIUEINA - o
= uany (TH) d1s15aue (TH) uane (TH)
5000 ppm !
50pg/m3 2.30 mg/m?3 120pg/m?
Asedi 1 2978 ppm 14 pg/m? 0.889 mg/m3 12g/m?
AN 2 3192 ppm 15 pyg/ms? 0.724 mg/m3 14pg/m3
AN 3 3555 ppm 23 pg/m3 0.653 mg/m3 12ug/m?
AN 4 3228 ppm 18 pg/m3 0.711 mg/m3 15ug/m3
AN 5 3616 ppm 21 pg/ms? 0.841 mg/m3 13ug/m3
ALady 3313.8 ppm 18.2 pg/m3 0.763 mg/m3 13.2 pg/m3
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AMNFEITNN 2 NAADUUIEENTNNAHIVELANNANY AIN 1 MY 150 NJU

defasanuafiv  ledefiinanniswnlng wuidiade Co, = 3313.8 ppm Pm 2.5
= 18.2 pg/m3? Tvoc = 0.763 mg/m?3 uag Pm 10 = 13.2 pg/m?3

A1519%1 3 LANINNSNAFDUUTEANTN LA ENVELAANANY ASIN 2 NVEL 300 NSU

Co; Pm 2.5 Tvoc Pm 10
e i ANINTFIUY ANIATFIUNTH ANINTZIU
H < NIUAUANUANY Uiy NTENTIN ASUAUAN

W9 300 N3Y N ) R
. (TH) #15158ug (TH) uanw (TH)

5000 ppm b

50pg/m?3 2.30 mg/m?3 120pg/m?

aSsi 1 3624 ppm 22 pg/m? 0.834 mg/m3 14 pg/m>
ﬂ%ﬂﬁ 2 3541 ppm 19 pg/m? 0.802 mg/m3 14 pg/m?
ATIN 3 3479ppm 24 pg/m3 0.862 mg/m3 13 pyg/ms?
AT 4 3734 ppm 21 pg/m3 0.798 mg/m3 17 pyg/ms?
AseN 3684 ppm 23 pg/m3 0.814 mg/m3 15 pug/ms?
ALRaY 3612.4 ppm 21.8 pg/m?3 0.822 mg/m?3 14.6 pg/m3

ANNANTNN 3 NAFBUUTLANTN WA WNIVIZTAAUANY ATIN 2 NV8L 300 NTU LUBNWAITAN

wafiv lowdefiAnnniswnlug wuitAade Cop = 3612.4 ppm Pm 2.5 = 21.8 pg/m® Tvoc
= 0.822 mg/m? wag Pm 10 = 14.6 pg/m?

a a a a & = Ly
A3199 4 LAAINITNAFBUUTEENTNINH VL ANUANYATIN 3 N8y 450 NJU

Co, Pm 2.5 Tvoc Pm 10
Vana , ANUIATFIUNTY ANNIATZIU
ILE . AUINTFIY N -
ANINTFIUAING o UNLY NITNTI NIUAIUANNANY
450 n3u NIUAIUANNANY
5000 ppm #1515eue (TH) (TH)
(TH) 50pg/m3 !

2.30 mg/m3 120pg/m?
ﬂ%ﬂﬁ 1 3773ppm 24pg/m?3 0.902 mg/m3 15pg/m?
Asel 2 3841ppm 22pg/m? 0.889 mg/m3 16pg/m?
AN 3 3738ppm 22ug/m? 0.857 mg/m3 14pg/m3
ASIn 4 3914ppm 23ug/m? 0.868 mg/m3 16pg/m3
ASIN 5 3981ppm 25ug/m? 0.994 mg/m3 17ug/m3
Aade 3,649.4ppm 23.2 yg/m?3 0.902 mg/m3 15.6 pg/m?3

MM 4 NAADUUITLEVNTAMANLNIVETANNANE ASIN 3 NY8L 450 NTU LN

wafiv  levdefiAnannnsunlug wuidiade Cop = 3,649.4ppm Pm 2.5 = 23.2 pg/m?® Tvoc
= 0.902 mg/m? gz Pm 10 = 15.6 pg/m3
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AN 5 wanan1snedauUseansnmnsnveslaeldldmknanuany Inedunnin 150, 300,

450 N3y
Coz Pm 2.5 Tvoc Pm 10
A ANIATZTU ANIATZIUNTY ANNIATZIU
Ysunavez NATFIUE NSUAIUAN AUy NIENT NSUAUAY
na waiw (TH) #15150ug% (TH) uaiy (TH)
5000 ppm 50pg/m3 2.30 mg/m?3 120pg/m?
Usuuvee 150 n3u 4661.0 ppm 89.4 pg/m?3 6.897 mg/m? 103.0 pg/m?
USuauvee 300 n3u 4841.0 ppm 121.8 ug/m? 8.687 mg/m? 140.0 ug/m?
Usuauves 450 N3y 5000.0 ppm 138.2 pg/m? 9.972 mg/m?3 160.0 pg/m?3

NANSIN 5 NsneasuUseansninnisenveslaglulsmenvesanuany tnaditinin

150, 300, 450 n§u nuPEaiuflilsninvezanuafiv Co, = 3,649.4ppm Pm 2.5 = 23.2

pg/m3 Tvoc = 0.902 mg/m? iag Pm 10 = 15.6 pg/m

A9 6 LARIALRATNNSNAERUUSEANS N MAENIY8TaRNaNY Wwetiuivdn 150, 300, 450 N3y

VAFRUNINUADENAE 5 ASI

(%

Coz Pm 2.5 Tvoc Pm 10
i ANUINTFIU AUINTFIUNTH ANINTFIY
R NINAUAN audly NTENT NINAIVAL
UINTFIUEINS o o
= vaWe (TH)  d@1515eugy (TH)  wany (TH)
5000 ppm
50pg/m3 2.30 mg/m3 120pg/m3
USunawee 150 sy 3313.8 ppm 18.2 ug/m3 0.763 mg/m? 13.2 ug/m3
USunawez 300 N 3612.4 ppm 21.8 pg/m? 0.822 mg/m? 14.6 ug/m3
Usuuvez450 n3u 3649.4 ppm 23.2 pg/m3 0.902 mg/m? 15.6 pyg/m?

INITIT 6 wanIARAEN1INAARUYSEANS A LENTEZanLARY WITEE Hauiud
dmiin 150 n¥u wudiAade Cop = 3313.8 ppm Pm 2.5 = 18.2 pug/m? Tvoc = 0.763 mg/m?
Wa% Pm 10 = 13.2 ug/m? fwidn 300 N3 NUIAL@AE Cop = 3313.8 ppm Pm 2.5 = 18.2
ug/m? Tvoc = 0.763 me/m3uwaz Pm 10 = 13.2 pe/m? fivey 450 nSu wuiiALedy Cop =
3,649.4 ppm Pm 2.5 = 23.2 pg/m? Tvoc = 0.902 mg/m? uag Pm 10 = 15.6 pyg/m3
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5. anuiisnalalunisldem 4.43 0.56 tly
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7. anuagaInlunsingoudneg 4.10 0.54 1N
8. ANUARASINATIAVRINAN U 4.63 0.48 WNign
Aade 4.30 0.53 N

91NA15°991 7 wan1sUseiumnuauianalave s veranuaiy agluseauunn e
fsandusedonuin anufnassassAvendndue Alade 4.63 (egluszdunmuninuiniiagn)
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A mlaraneglusedu ann (el = 4.45, SD. = 0.21) Fauandiifiuinaimvesfiasadudanu
wnzausonslinuaz sy ansnmda

2) wansvnAeUUsEAvE N mT N Yz anNaTY Thiuthuey 150 nfu wuhAuads Cop
= 3313.8 ppm, Pm2.5 = 18.2 pg/m?3, Tvoc = 0.763 mg/m? wag Pm 10 = 13.2 pyg/m? ﬁﬁfﬂ%ﬁfﬂ
300 N§u NUIIANRAE Co, = 3313.8 ppm, Pm 2.5 = 18.2 ug/m?, Tvoc = 0.763 mg/m? wag Pm
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= 0.902 mg/m? wag Pm 10 = 15.6 pyg/m? maﬂwsmaaunﬂﬂ"wil"lﬂ'jflmm3§7ua’masuamiuamﬁa
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Abstract

This research aimed to: 1) develop and evaluate the appropriateness of a blended
flipped classroom learning model to enhance academic achievement in line with the
specified performance agreement (PA), 2) develop and assess the quality of self-learning
module for the course Intermediate Accounting 1, 3) Implement the developed blended
flipped classroom learning model to improve academic achievement according to the (PA),
and 4) monitor and evaluate the implementation outcomes of the model. This study
employed a research and development (R&D) design. The initial phase involved developing
R&D and evaluating the model based on the analysis of related problems and needs, as well
as the review of relevant literature and academic articles. Subsequently, a self-learning
module for the Intermediate Accounting 1, an integral component of the model, was created
and implemented with the research population, comprising 37 students in the first-year
Diploma in Accountancy Program at Thonburi Commercial College. The research instruments
included: 1) questionnaire, 2) appropriateness assessment form, 3) quality assessment form,
4) achievement tests, and 5) satisfaction surveys. Data were analyzed using percentage,
mean, standard deviation, reliability, and consistency index.

The research results revealed that:
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1. The developed blended flipped classroom learning model featured four
interconnected stages with nine components: (a) Preparation (Input) — planning the learning
process and creating an online classroom with self-learning modules; (b) Instructional Process
(Process) — sharing online learning resources for theoretical study based on the 5P self-
learning approach and conducting knowledge sharing and face-to-face practical sessions; (c)
Learning Evaluation (Output) — assessing theoretical and practical knowledge; and (d)
Learning Outcomes Evaluation (Outcome) — conducting final examinations, grading, and
comparing results with the PA benchmarks. The model was rated at the highest level of
appropriateness across all criteria.

2. The self-learning module for Intermediate Accounting 1, consisting of seven units,
was rated as highly appropriate across all evaluation criteria, with consistent alignment
between its components.

3. Implementation of the model was fully consistent with the designed process, with
100% of students completing mind maps and submitting their work.

4. The follow-up evaluation revealed that the average theoretical scores were
87.40/86.72 percent, and the practical scores were 75.45 percent exceeding the set
benchmarks. All students achieved a final grade of 2 or higher, and the curriculum was fully
delivered within the allotted timeframe. Learner satisfaction was rated at the highest level.
Keywords: blended flipped classroom learning model, self-learning module for Accounting

Intermediate 1, 5 P self-learning
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Abstract

The research aimed to study: 1) the current conditions, the desired conditions and
the needs for soft skill leadership development of school administrators Tai Rom Yen
Network 2) the development guidelines for soft skill leadership development of school
administrators Tai

Rom Yen Network. The samples were total 70 person. This research were devided
into two phases. The first phase of quantitative data collection, the research instrument was
a questionnaire features 5 rating scales. The data was analyzed for mean, standard deviation
and modified priority needs index (PNlnodified). The second phase was a qualitative data
collection by interviewing. Used in the interviews, to study the development guidelines for
soft skill leadership development of school administrators then analysis the content and
presented as an essay. The research findings found that 1)The current conditions of soft skills
leadership development of school administrators Tai Rom Yen Network had a mean at 4.32,
which was high level. The desirable conditions had a mean at 4.94, which was the highest
level and The needs (PNlmodified) Was 0.14 2) The development guidelines for leadership soft
skills were as follows: 1) In leadership focused on management such as doing educational
development plan for school. 2) In Communication should be organize a training
“a leadership communication skill” 3) In Professionalism such as approach to risk
management in school.

Keywords : Leadership, Soft Skills Leadership.
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Morgan) wazld38msdundusegnauuuutadu (Stratified Random Sampling)
Ussnsluseesdi 2 Ao fenemsanuAnuluaieriglitmdu Swau 10 au 9nvenue
8 lsasuUsenaume lsaseutwivlne saleutuanueen TssSsudnlulsunegivssasd
Isasputuniienldsudy 1 lssdouiadsensivgs lsaseutnuming lsaseulnesgined 22
uaglseouoyunacmes uazidoiiunumadeyatulssansiamun
3.2 nsadruazmaunweasaiasiefildlunisise Fdvafdidunoulunisairuaznis
nsvdeURuNeTastionsideieliluniurunudeys il
1) szoedt 1 Anwnanwdlagtiu anmiiisUszasd uazanudesmssnduiitunou deil
1) Anwuwadn ndnn1s vl wazauideiifeadestuinuesmuasuinue (Soft
Skills) wenumnasadunseuwnAnnside
2) $NLUUABUNY WUTINATENUTEINAAY 5 Seiu Beldnvasiluinesdiuuy
Al (Likert’s Scale) 5 sesufadidnuamdu 3 nou Futeluil
Aouil 1 LUUATI9ABUTIBNS (Check List) aeuniudeyanluvesineu
LUUEDUDY Usenausme e 81y ainsfinykavUsvaunisallunisieu
AOUT 2 WUUADUA ITEUINWY YOIUIMIANANYT AAINTOULUIAR 3
vinwe louA 1) vinwesnunmzgih 2) Fnvgdunsdeans 3) sinwesuanandy
HELEL)]
3) 1N MLUVADUINNALEAD81915E T UT N BRTIABUANNIMIN Y ALLAL
UiuUssuAlumufuuzihuesenssiuinm

[

uwmensauineEaedihduasainez(Soft Skils) dmiuduinsanunuluadedeldsudu A ma 048
<JEBUMMa




ad i @
Unsa 2 NINHIAN — SWITAN

y
* _m
uNGWIVY

a) rauels oo 3 au amaseusuasaduion (Content Validity)
LAEYNATAINADAARDITENT TR0 NAY T81u1898U (Index of Item-
Objective Congruence: I0C) MuAUANUAIUNTRANTUITDAIOM el

Tezuun +1  fdomgudlahdmonniuaenadosiuingusyasd

Weguuy 0 JWermngylduiladidmnuduasaadosiu
TgUsasn

q

a

Tiaguuu -1 fd@onvgudlaidmouiiuliaonadesiu
TngUsvasd
lagRan1s3ITenudn Advtianugenndedsenintamaiuiuingussan (Index
of Item Objective Congruence : 10C) &A1 10C %379 0.67 -1.00
5) duvvaeuaslunaaedld (Try Out) AuguInIsuazamzag 914U 30 AU VB9
TeSoutseudhuinieu Wemmanudeiuveawuuasuaiy (Reliability) fae
N53AszRdNUsE AnaLean1vesnseuuIA (Cronbach’s Alpha Coefficient)
ynuuvaeuaiiianudesiudulusainasifidinuelife dud 0.7 Fulude
I [3] Fawan1sidenuinArmnudesiuvesuuuasunuiiinsewile fin
WAy 0.95
6) dnvhuvuasunuatuauysaludhlulflunsiseiiefusunuteyanngy
fogeialy
2. szuzdl 2 AnwanuImamswainesa1asfiduasainee (Soft Skills) vas
HuImsaaudne
1) AnwIuuIAnd LA 8afUFULUULLINIaN ST N vEA1 21 ve I UT TS
AnuANY
2) $rauvvdunwal MiReafuinuenzduduasasinye(Soft Skills) dmiu
fuimsanufinwmunsouiAndeiidnuaesiu 2 nou dleluil
BT 1 LUUATIAEBUTI8NS (Check List) aaumwﬁauﬂaﬁﬂﬂﬁuaq;ﬁmau
WuUdeUnNY Usenaume e ylimsfnwkazyszaunisallunisiiny
aoufl 2 LuudumualifeiuinuzanziiisuasuTinusveagUIvng
anudnw loun esdUszneuiinueiuanziith esduszneuinueiunsdeas
adusznouTinweiuauuiioa1in
3) drsanuudunvaiiauees1ansdiiusnwi ensasaeua LNz aNLAE
Uiulsauflumuduugihveseoansdiving
4) Feviuvudunieal advauysaiudnhluldlunsideiafiusiusudeyasin
nausegemaly
3.3 nafiurusandeya Hfeldtuiunnfununadeyamudiiu dil
1. 53057 1 Anwraniwilagdy anwiiielssasd wazanudesnisandy
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1) {ivhdmisdeveausiuielunisiiusivnudeyafeddnnenisaniufinm
Tuedevelisuduiidunguinegaievesyyniusiusudeya
2) Afvdsionslinvesuuuasualinguietnaiieiudeya
3) {Afonuvasunuiildinnssaeunnugndes niulideTinsizsinagnn
Jaqliu uazanmiifisUszasd
4) {Hfeihdedevesanniagiiu uazanmilssrasdummamindosnsdniu
2. szezdl 2 AnwuumnaniaRauneznzdinduasaines (Soft Skills)
1) fRfeihdmidorearusuiislunisiiusivsudeyaieisienisaniufine
Tuedevelisubuiidunguiedaievesyyniunusadeya
2)  fAenuneluiuteyanisnuied wazvenNeUATIZRliNquAIag19neY
wuvaeuauneluiy uaziaauimue
3) {Adothunduniwaifilduasiaeunimgndes Mntduihdeyaildunasuidy
ANUISE
3.4 myleneideya idethdeyafiivsunuuiieszilaglilusunsuinneideyameadi
(Statistic Package for Social Science: SPSS) ﬁﬁ‘ﬁ
1. sweedl 1 Raszdanindaqtu anmiifsUszasd uazanudesmssndufitunay fsi
Beseaniniagiu anmitsUszasd wazrnussanssnduvesuamenisiauine

Y a =

amzgiauasainee (Soft Skills) dwsuiuimsanudnuiluinievieldsudu taegldng

Y

Jinsgsidoyannuuuasuauludiudifuinsduussanu Tnsnsmduads (X) i
Jeauunnsgiu (5.0.) way Adwdaduanudidguesainudenissniuuuuuiulss
(PNImodifiea)[4]

2. szedl 2 AemeiuuamensiaTnezaazdihdiuasainee (Soft Skills) Aall

¥Ya v o o &

FIdetdeyaimiiusivsldanuuudunivaindainlusenuasurauuimiani s

=3

(% £

VinweaRinuaTinye(Soft Skills) dusuguims N 3 A dadl
1) psAUsEnaUinyea Al 2) asAUsEnaUinyesUNMIaRaTIaras9ANEURUS
3) asdUszneuinweiuaduiioa1in

4. NaN15IY

4.1 wan1sinseianmdagiu danmiiiieUseasd uazannudaenisinluvesniswmuvinee
Y o v (% . ] v Y a = ! 1 Y [ - =1

aazguiuasadines (Soft Skills) dwiuduivnsanuRnunluniadieldsadud de

a

M15199 1 wan1seseianmtagiu anmitslszasd uazanusesnisindulunsiauiinue

o

AMzduaTITinge (Soft Skills) dwsuguimsanudnuluasetiglisudy
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U9 5 a;u” 2 NINYIAN — SWINAN
. oo » . dnndagiu ANINNNIUTEEIA AuAaIn1sITu
Vinwzaediniduasainee
. o n1suda o o
(Soft Skills) ALRAY Aeae  NSWUANA  PNlnodified 810U
A
1. inwgiungiin 4.24 hy 4.93 wndign 0.16 1
2. inwesnuN3deans 4.30 hy 4.91 WINgn 0.14 2
3. vinwzsnuauduiiondn 4.42 1N 4.97 wndian 0.12
57U 4.32 N 4.94 WINMgn 0.14

o 1Y

A5 1 wuhranndagiuresnisiauninyenngiisuasavinee (Soft Skills) dmsu

U

dusmsanAnuluesetielisudu lnenmsulidnade (X= 4.32) Jsegluszaunin wazlanmd

5

)

flauszasd Tnoamsudianads (X =4.94) Geeglussdiunniig

dwsunanisusziduanudesnissndulumsimuinueanesfuidtuasasinee (Soft
Skills) dwisugusmsanudnuluesedieldsudulagaunmsiu 3 s daranudesnisindy m
PNInogiea = 0.14 ofiansansefiu wuin anudeanissndu susiuil 1 fe sinwgsunnzii (i
PNImodtea = 0.16) AudBen5910u Suduil 2 Aevinwesun1sdeans (A1 PNInegies = 0.14) A1
foanssudy Suduil 3 fie inwesumnuduiion @ (A PN = 0.12) pudi

4.2 NaMIANYIMUINIMTHAYNINEEA1IZEIUATINYE (Soft Skills) dmSuguius

snudnuluedavieldsumbu dai

faud 1 Wnweduazdil nansiessinadunivalainngudieganuinguinig
anuAnwifiuamansiauinugsunzfihiiAnfunsuimsianis msudludamn guassa
fodrdn suilufinsdaafuiamunues uasyaansluanufny WiAaUssansnmdsaenndostu
sUMUUNMSHAILYINYEA eHiIAuas e TinyeluA UM ITRIIAULY WU NTINUNUTINAYNSkaY
AWevien asraunuiuRuAErSUan AN K

f1uil 2 Winwzdunisdeans wansiinzsinadunivalannguiieganuInguinig
anudnw fuurdafsafunmsiannyingsunsdeans fdesiianutaau Tusda aseanudile
Turyaansialy wasuonanuAnuilidululufiamafendtu Ssaenndos fusUuuun 1AL
nwenngduinuasusinueludunsdmantsiaululdass wu daeusuiade “maidanis
doensBsnnzdih” vsseRansauiamAS o snsdemsiuysuaslulruUFTRNsUsE Y

il 3 vinwgsumnuduiioondn sansienevinaduntvainnngusiogiauinguims
anufnw SunAnieafunsiauinuesumisduieedn Adesedouszaunisaisssainnis
viau Wl enTunsnsunuszozenlunstuied euaniudnul yaains suludsfiFoulviia
Fnenmandinaneiingld Tnsaenadesiuguuvunsianvinwenngdindnuasuginegludu
mstwamsiimulUliese Wy msuimsenudsaiaznngings daviunumnuidssueanuAn
Wuvineensnasulesiulas Sulleaniunisalliainfn 9a Coaching dwsuaseusuriide “n1s
LU INUETIURIAN T TN
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5. a3Unan133dy afuTenawazdaLauauLL
NNANTITIFY 1389 WUINNNTHRILITINYEAEHUINUITUTINYY (Soft Skills) dmsuguIms

Y
v
v A

anuAnuluasevnelasuiu Sussinuddanannsataneiusienala faill

5.1 anmdaglu anwiiielszasd wazaudesmssndulunswauineznazduindau
sauvinee (Soft Skills) dufuduivsaanufinunluadodneldsuby feil
anmdagvuvesnisimuiinuen1iz iin1uasainee (Soft Skills) dmsuluinng
anudnwluedoveldsudu Taosmogluseiu uin FaSesdfuaadeanunnlues Téud vinue
Fruaruniuionn@n / Fnwedunsieans wartnuedunneiin suddu Medinsgasineily
Haguindgyfumanimouaznisdsuudasiisnis deieanisnsuimsidvszansainuas
mnuansalunisuiuduitelinisfnuniiaunmiagaunsonevausiieaufonsvesdinuuay
tnioulfednamngan dufu fuimsanudnyviefiinosdinsfiiussdvinmgalsasdivinueanie
firfisududmunaduguimslugaddnea (5] uenanildsaonndesiuuunnufnves (6] 16l
AMunglidn Fnven1suINIT Munedle AN ANEINNTUNITUTMITIIUTEIH UTNITAY
muanunsaegadndnenin lngofeninginsyananaznszuIunsUTnsesslissuy e lrnns
UftRuUTTg IngUszasdnifmualy
anniaUsEasAvaIn T AILIinven e iR 1usinwe (Soft Skills) dmsuusnis
anudnuiluiiedeldsudu lassmeyluseiu uniiga Js5esdrdudnadoanunnludes laun
finvgdumuduiionndn / Fnvedunnigfin wasinuediunisdeans auddu fadenadu
mszfuTmsanuAnuiluiiedieldsuiu salaudosnisiieeimuinganzdi elvnns
UftRmuluanudnuiduluaainguszasd wasithwneindl lnsaenadesiuuumnfnues (7] T
AMUMNEI HNwEN1TUTMT Ao MNENNTaluAITUT MU UTNITIINATTA DT LA S
UBUMINEANNBIANITOENITINGT Uargndes Inelinsmensynnauazdu fillegeesliuszansnm
wazUszAndna IasNIuNTEUILA1ITNINITUTIITEE 18853 UU 1 ol U TR UUTTRRN

[

Toguszadetlivszansnmuasduiseniuvesaurily

£

AUABIN1ST T uTeIn SR YEA s iUUATATInYE (Soft Skills) dmsuguims

anuAnuluiaiedelasudu Inesuwindu 0.14 FaSesdrnunumnudndey Lun sinwveaunnay
AU/ Wnweanunisdeans wazvinweauauiiuieondn aud1du 91nNan15I38AINABINNS

Y

[J

Induveamsiamniinvenaziudiuasarinue (Soft Skills) dmsuguimsanufnuilueiotngle
sudu WeRnsansiesnu wuih fseiuamziii Wumnudosnisiudusufuusniidesnsfmun
fadmsednansznulpgnssienmninmsfinwuas mMsvmsdansvesaniufnulunaisy du
idesnnfuimsanudnwannsadanisminensidegramnzan lidnazfuyaaing suuszana
wieYangunsal saufsanunsadanistiyminazanuvimenien fiAnduluaoudnuldogaed
Uszansnw nseduliiAnnsvieimiuluesdng duadunsiemsiinsznineng thiseu
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uazfUnAses Tuisansaatuayulasiaudnenimussynainsynszduldogiadui Jinsey
anunsaluagsan s iunuiniu Wethuauuagiulgeanssuiunisenag lunisdnnsg
nsAnuliiuatouaziussansnmannd ety Wendeundyfunisudsundastsansaalugy
walulafuaziinnsFounisaeu fuimsiiinuzanefihiifezannsadmiaaiudnuilgnis
Usumuazimuiluiiemaiineuaussionnudosnisvedlanlugaiagdu Faenndesiuuuiniiuin
YRINEANTTUNYBE UTueyn15Aine donndaiuwwinuanved [8] lvimumunedd

NNBENITUTUIT NUNYDS mmim’mammﬁumQ’U‘%mﬂumiﬁmimuﬁLLamaaﬂiﬁLﬁwﬁia
yanaTAeItes TinvensnunnuAnsIugenvesuImsanuAny Ae ArwassavefuInisiy
N3R5 UUlASIAS19999AN TASIASIAILULY WlBUIENITIANISANYILALIEUUNISUSUITITUYDY
1 inede WleuimsmsAnuweavinedelvussg ingussasdegaiiusedvsnm

Y a

5.2 AsAnEILUINIINITWRILNYINBEA1Ef UIR R suinee (Soft Skills) dmSuuTnig
anufnunlueterneldsnbu I 3 fu ddl
nweaunedulun1suimsinns wilelym avassa Jednia sauludenisduasy
Warnues wazyaansluaniudne IiAnuszavamisaenadostuumnnues [9] 41 guims
anuAnwifienweanu fuilsanuAniiuvesdu fEnnmsuansoeniinzan fanadiuniswamn
Audn Wunuvedwiidlunsdedula awnsomaunsuesiymudidenisudlutigviiivangay
sgaduszuvauanusaudlatymla
Finvedunisieans dosdianudaiau Wida adeanudlaliuniyaainsisly wasuen
anuAnu i dululufiemadionty Jadenlostusuuuunmstauninuennggihdmuasasinuylu
sumsiwansiauiluldass Tnenud fuimsaaudnuidugileifannsaduussifuannisils
16 annsayndoanstiruduitlanazsmilovhauauussainguszasd amsauszauauuassmile

Y

fumnauliefuiaunaa@nwauussaidmne aeandestunuideves [10] AnwiEesinuznis
UImslummssudl 21 Guaﬂr;liu'%maaamﬁﬂmé’qﬁmé’wﬁfmmLéumﬁuﬁmiﬁﬂmﬂizamﬁﬂmﬁ%’uéwm 3
wuin Fnwgasuimisluamssed 21 vesuimsanufinudstadinauaiiuiinsinuyisug
wa 3 anueuzvesnlnenmsmegluseduniniian Tneduifia1ed vgeanderinue sy
ANUFURUS TENINYARR FOaINIADYINYEAUMATIA MNYeAuNNTITade agiinwea1unns
Andedoans suiildnadesgaderinuedunisdaduls daunanisuTeuiiouin wensumslu
ATl 21 vesfuimsanufnundatndidnauaediuiinisineyisudion 3 suiausesag
FuunmdnsinvuazUszaunmsalunsufoRnulasnmsslivendeiu wasdefinsundy
s18f1u wuIduiifanuuandstuegaitsvdfynsadfvisedu .05 Swiunilsiufennue
AUANNANRUSITIIYARS wazliusnaaduduunndu fie inweanunalla inyeaua1uae
57UBen sinwzsunTItade nwesunsAnsedeas invzdunsindulauazinuediunis

UIMINA UaghuINMSHMUIInYEN1TUIMSTuAnsI¥i 21 Yasgusmsanudnudania
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dnnuasiuiimsfnuussosfnwy@sudans wuih fuimnsesfivadaiinsiivarnvansluns
Uvnsau fimsuszwadeuliduiseniuresyeains amnsamenisalivanisaiazuilvaniunisal
yosanuAnwlsogramnzay fmsanwdeyanaziinmniuwanildandeiausuurvesynainsly
Usuldlunmsvinu lneiinsdedulasgreiivssdnsamuasdnisueumneauliiuyeainsidedis
manzauinugsumuduiiontdn deserfouszaunisalalaninnisyinay ilewSeunisnaun
spare1n lunstuindeuaniudnet yaains suludsiSouliAadnenmaandimuneind
@ oulosfugvuuunisimuninuenizgirduasusinusludunisimaniswauiluldass
Feamnsnadunnulindannyanedu seidunneaudnuarresiuimtioondndmiudidyse
MsuImsdnnisaniudnwiduegieunn esnn msuimsuazdnnisfnuiazussgiimuneves
nsAnugoudeserdsanuiuiiondnvesfuimslsaFou uenaninanisidussaonadasty
aAteves [11] AnveadnvazvesiuimsiooTndsindinmuusiufinsfnudseufnwion 4
fifusmsanuAnudsindidnauwaiuiinsfnedsenfnein 4 daadnvarvesiuimaile
o1¥nlassmeglusziuunn WeRasanudazsu nui Taudnvazvosuimsieandneglusesu
1NNy Besdiduainaedegslusn fe duaudnvazanizinaziuindnuagguims
anuAnwinazag dsfadtneueiuiinsfinudsenfneion 4 danuAafudenadnuusues

UM siaon@nlag i uAnaN YUz Ataza LI vIINLANA1eiueg 19l ded Ay naada i

@22

[y

SEAU .05 dau;iiu%miamuﬁﬂmé’aﬁmﬁﬂﬂ’mmwmﬁuuﬁmaﬁﬂmﬁﬁwﬁﬂmlfzm 4 TulsaSguaunn
AafiuiinaanvazveuImsilieaninveduimsaniufnuilag saumuauEn Yz IaN 1A ILAL AU
FTnumnsnauegeditedfyveadffisedu 05
5.3 UalduBLUL

1) nreusudsnnvasaarudnulunsevieldsuidu asiaSuaseinuesiu Soft Skills
TﬁLLﬂ';ﬁu‘%miamuﬁﬂwﬂmUﬂﬂiﬁmuﬂLmeﬂﬁﬁu‘%miG’faﬂﬁmmmLaaasmaﬁﬂLaua U N15IA
ouTBURTRNS MAefuiinuediu Soft Skills

2) fUSMITANIUANYIAITANYINITWAWITNBEA1IER YR Y Soft Skills Tuinwes1unis

Y
'

A

@03 MIIMING uazefiusey vosuImsanuAnuiludiing
3) qusmsanuAnwAsAinynisiauineeazguiau Soft Skills Tuinweduauiy
floenTn aueuAnvivresrgiaeuluanufng
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Taeld HAW KHRK Model 1 osnszaunadugninisnisiseusiedvndludnentnluaniu

Us¥naunis 2) a3193Uuuun1suImsianisedifnuissuuninnalagld HAW KHRK Model
ilosnsziunadugrsnnsGeuneinihluiinendnlusniulsznouns 3) naassliguuuuns
U3MIan1se1TiAnuszuuninAlagld HAW KHRK Model iiiaenseiunadugninianisisou
swdiluinendnluaniuusznounts uazd) Ussiliusandsldguiuunsuimsianisendfne
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Abstract

The objectives of this research were to: 1) study guidelines for managing dual vocational
education using the HAW KHRK Model to enhance learning achievement in subjects applied to workplace
internship, 2) develop a dual vocational education management model based on the HAW KHRK Model,
3) implement the developed model, and 4) evaluate the outcomes of the model implementation. The
key informants consisted of experts, school administrators, dual vocational education management
committee member, workplace trainers, dual vocational teachers, and dual vocational students.
Research instruments included questionnaires, interview forms, focus group discussion records, model
evaluation forms assessing utility, feasibility, appropriateness, and accuracy, and satisfaction
questionnaires. The data were analyzed using mean, percentage, standard deviation, and content
analysis. The research findings revealed that: 1) the proposed guidelines for the management of the
Dual Vocational Education System, utilizing the HAW KHRK Model, were rated at a high level. The HAW
KHRK Model comprises seven key components: high performance organization ( participatory
management), academic with moral (promoting teachers' academic competence), work on tech (teachers'
creation of work using technology), knowledge (creating knowledge for teachers in instructional design),
heart (teachers' instructional process focusing on understanding, access, and collaboration), relation
(inter- departmental collaboration on management of courses), and kindness mind ( stakeholders, i.e.,
school, administrators, teachers, and students having a positive attitude toward professional service to
the community). 2) The results from the expert validation showed that the construction model was
overall the most appropriate in terms of principles, objectives, process, evaluation methods, and success
criteria. 3) The experiment of the model implementation revealed that the teachers involved in the Dual
Vocational Education System were able to implement the administrative management using the HAW
KHRK Model at the highest level overall. 4) The overall evaluation of the model regarding utility,
feasibility, appropriateness, and validity was also at the highest level. The percentage of learning
achievement scores of Dual Vocational students across all fields of study was higher than the school's
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target, averaging 88.35% . Furthermore, the satisfaction of stakeholders was overall at the highest
satisfaction level.

Keywords: management of Dual Vocational Education System, HAW KHRK Model
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wazuoshAu (Krejcie and Morgan, 1970: 608)

2) wseailanldlun1side taun uuuukaraiion1sliguuuy waskuuUseluanuause
YBIATHADUTTUUNINALUNTURURNIUNITUTMTIANTTRITAN ISz UUNIAAlAglY HAW KHRK
Model tiaenszauradngnsnsn1sBeusedmnuilulne@nluanudsznaunis

3) MIATUaYMANNINATENER FITEUILUUUTHIINANAINNTOVRIATHABUTE UUNTINIA

v o

lunsufuRanunmsuImsdianiserdifinussuuninialagld HAW KHRK Model Lauaiigenvigy

Y

$1uu 5 v ionsafinsanarmgnies Anufissmsadaidon (Content Validity) wagawiild
A udesiuveauulsuiiiu uazihlunaasdlituasiaoussuuninadlilingusiedns leen
AsdesiuvesuUUUsEIEIL WAy 0.83

4) ManusIuTndeya FIduiiusivsudayamenuiasnsunnaty

5) MyAesziteya leun Aieds dudonuvunnsgu
Tunouil 4 msusaifiuguuuunisuimsianisandafinuszuuninilasld HAW KHRK Model
\ieenszaunadugninansBeusedviihlufinendnlugaudsznouns Sseanden feil

1) msgudunnududsslevd anudululd pnumnzay wagaugnaeswesgUuuunig
U3Msdan1sndadinusruuniniAlasld HAW KHRK Model ioonsedunadugndnieningoy
edvhluiinerdnluaaiutszneuns ngusegnaildlunside TuamaBoud 2 YUnsfinw 2567
YaIngaemaliasrued d1inuedIdnwkdminsrues 31U 117 Au Usenauig Usenaume
1) AENITUNTIANITONTIANWITTUUNIAA T 11U 44 au 2) AsRnluan uUsznaunis 31w 73
au Tunlaenisifisunnsnsvesasaduasuasunu (Krejcie and Morean, 1970: 608) @sldungenis
L@9NUUULAIZAS (Purposive Sampling)

2) Mseuiisuesazvesazuuunadugvs nan1sifsuvesdieussuuniniA fuan
Wngvesanudne anaiFeuil 2 Tn1s@nw 2567 veaguiuumsuinisdanisendid@nussuu
nInAlagld HAW KHRK Model i esnsedunadugninienisSouseinditinluiinendnluaniy
Usgnounis unasteya Tiun azuuunadugrinisnmssewvesSeussuuminalumaiFoud 2 9
N15ANET 2567 TMUNMINEVTIYT MNRLTVINT Mendematinssues

3) Myvszifiunraianelafifirosuuuunmsuimsdamsentafinuszuuninilagld HAW
KHRK Model 1l pensziunadugninisnsfouneiniiluinerdwluaaiudsznounts ngu
iogaiililunisise Wuynana/nduyana maseuil 2 In1sdnw 2567 vesinedemaiinszues
drdnau¥fnwdaninssues 91U 230 AU UTENBUAIY AMENTTUNITIANITONFIRNYITEUL
WINA 31U 44 au ATHNTuanIUUTENOUNTS U 73 AU WALHISEUTEUUNINIA 31U 113 AU
Taunlngnsifisumssveaasafnazuosinu (Krejcie and Morgan, 1970: 608)

1) \nsesilelilun1side wuuvssidiunrnduusglond arudululd amngan was
AN QNABS Y995ULUUMTUIMITANITeTIANwsEUUNIAAlagld HAW KHRK Model Lilo

BnsAuNadUgVaNIINITBauTIeINUllURNo T luaaulszneunis wuutuiiniesazussnsiuy
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nadugvEIn1s3sures Foussuuninid wvasunmenufianeladonislizuuuunisuimg
Jannsendadnwiszuunin@lagld HAW KHRK Model (i esnssfunadunnimanisigeuseivni
wnludnadnluaauusznounis

5) MsafanazmaunImies eadle §3dethuuuysziiunnuansavesnglaousEuy
MNALUNTUHUANUITINITVRINISUIMISIANITOTIRNWIsEUUNINALAETE HAW KHRK Model
auefievig) $1uau 5 vivu iessaRansananugades muiisnsadaiden (Content
Validity) uagnmiild menanandesiuvesuuuuszidfiu uagilunaaesld (Try out) Alaildingy
Fro819 IdAmuidesiureauuulseidiu adudl 1 1Ay 0.97 afuil 2 windu 0.80 atfudl 3 Wity
0.90 wazatiud 4 Wiy 0.91

6) MauTIUTINdaya PITenusiuTNdoyamienules asuduynatu

7) mmnideya o Aede dudeavunasgu
4. NaN15IY

amIAsIzitoya BewudiuiagUsrasdlunisfinu il
4.1 mamsAnILIINsUIIIianisendadnunszuuniniAlagld HAW KHRK Model tile

onszdunadunrsInIsSeunedinfhilviinedwluaniuusznouns

HANITILATIEVLYANLUUADUNUAIUAAWINAN N TIUULALLUINKTOINITUT NS
Fan1se1dAnuszuunindlagld HAW KHRK Model iiipanseiunadugninienisSousieivndi
hluRine Inluanuuszneunis uamsiemsad 1

A13197 1 Ay dudeuuuninggiu wagseaun1suiavesanintagiulasiuinianisuivg
Inn1so1TANEIsTUIUIIINATIEI AN LU dnluaa1uUsEnauns

s1en15UsEY X S.D. sauUjin
1. mssiuvangms 4.51 0.58 wniian
2. mawmuInIzUIuNsieug 3.96 0.45 dunans
3. maannde uinnssuuazmaluladifiomsfnu 3.86 0.47 dunang
4. mawmuarduaSuLaNSeu; 4.31 0.64 1N
5. m3davhusun1sinan@nluaniuussnauns 4.33 0.63 wn
6. Mmdnhurunsimanistinendnluaaiuuszneuns 4.53 0.61 wnitgn
Anedeyndy 4.25 0.56 wn

a3UNAINANIIET 1 uansran1sUsziduan mdagiunariuInIreInIsusmMIianas
o AnsTUIINMALLINIINTUIMSIansenTiAnwszuunAnAlagld HAW KHRK Model Lite
pnsyRURadgnE NN Seuseiviidluiine dnluaniudszneunts Tneamsan 1 6 fu i
seRUNSURUR eglusziuann Wefiansansiediu wuin fumsdmihusunisdinanisilnordwlu
anuvUsznounts fnmsufoReglusefuinniign (X = 4,53, SD.= 0.61) F04a%F0 FunSaL
sdngns fnnsufohegluseduannitan (X = 4.51, S.D.= 0.58) Aumsdavhusumsiinordnluaniu
Usznaums fmsufoheglussduann (X = 4.33, SD.= 0.63) funsifauiuazdaaiuumaaous §
msUfoRegluseduann (X = 4.31, SD.= 0.64) funaiauinszuiumsEous fn1sjdhoslu

o a, Y a ) o o £
nsagULUUNMsUInIsTanisadafinessuuningd 1agld HAW KHRK Model tiaensziunadugnsnianisizey
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seauUunas (X = 3.96, 5.0.=0.45) AIUNISHAIUIED WIRNTSULaznAluladian1sAne) 4n1s

UfUReglusyiuliunans (X = 3.86, S.0.= 0.47) anueandu

4.2 wan13aeguuuuNsUImsIanisentiAnwissuuninnalagld HAW KHRK Model it

o
Yo A

gNIEAUNAdUNENIINSBsUs I lURnaInluaauUsznouns agulanadl

1) NaN138NINFURUUNITUTMIINNITTIANBsEUUTIAAlAglY HAW KHRK Model
= ) ) & = a A o = Y a aa
WasnseRuRadugnInInsseusgivniiluine@nluaniudsenaunis laguuuunsusmsnd
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a wa
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N5 HUlUUGUR (Do) WuTuneuiifuins A3 warAMENITUNITIANITEITIANY
SEUUYINIA INIBENATATEUBITINAUANTUNITAULNLIIY NANTTU/TATINTAAAUARY TUHDU

v
v A

HAW KHRK Model 91l 1) H nu18fie (High performance organization) A® A1TUTHITIANNT
o e a o a ao =~ ~ } P ¢

a1AnwszuuniniaseInndiluinendnluaniuyseneuns wuulldusinieysslovigeanves
¥ a = . . a 1 a o 1Y) v

W58 2) A viangiis (Academic with moral) fie n1sduasy aduayu NMsiwuinug Anvaunsaly
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Y g0 wazlidnea Nz diunau wieuviasuilaveusenules ATaUAST anuAnY) daal Auds
Uszinand 3) W wnedis (Work on tech) @e agldinalulagidudgienisiauiazdiuisaiy
draInnsInnisiieun1saeusieiviinlulnertnluaniuuszneunis 4) K nuneile (Knowledge)
Ao NMsadnesamuiiinginuimnuaiusalunisesneuun1sdnnisitews sedvntiluline dn
Tuanuusznounsiduszavann 5) H vanefs (Heart) Ao YUUN15IANNTSEUNTARUVBIATADS
1 89 LAz mAUNMLINITIANITREUAITE@OU 6) R Mueds (Relation) Ao @191iw1A1995I1ile
fulunsianisSeunisaeuseivimiluiinendnluaniudsenaunis 7) K vuedia (Kindness mind)
Ap @anufne Husms Ay wars iy d3nlanaculunisusnisindngyuou ineduasulvag

[ o w
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2) HaN1INNTUIANUMLEANTDIFULUUNITUTIMITANITo T AN sz UL Alae Ty
HAW KHRK Model Litoanseiunadugnsnianisseuseidvniniiluiinendnluaniulssneunis oy

ANTIA0IA WARIRINNTINN 2
M13199 2 Nan15UTEIIUANIMINE ANYRITFULUUNISUSMSInNSeN T AnwssuuminnAlagly

HAW KHRK Model iiaenszaunadugnsnianisseusedsninluinednluaniy

a

Usznauns lnudnsennndl

q

s18MsUszIliL X S.D. FTAUAIY
WazEY
1. vidnnsveaguiuy 4.57 053 wniign
2. TgUszaiAvosgunuy 4.57 0.53 mm’?iqm
3. NS¥UIUNTANTUNULUY HAW KHRK Model
3.1 Msvimsiamsetidnuszuumindnginihlilnednly - 471 0.49 wniian
anuUsznounsuuuildiusiuieUsslevigeanuesi e (H)
3.2 mywaanef mwannsoludAnmsvesngioadunmsin 471 0.49 niign
msFeumsasuneinitiluiinedwluanulsznounis (A)
3.3 agldiwaluladidustienisihauiadueanuazainnsidn 4.57 0.79 1nilan
msSeumsasuseivihluiinednluaaudsznouns (W)
3.4 msassesranusiinginnuiauaunsaluniseaniuuns 4.57 0.53 1niga
JansFeusmeinithlviinedwluaaulszneunislol
Usgdndnmw (K)
3.5 YUIUNTINNTSISEUNM AR UTRIAIAaadla 1T uagTuile 4.29 0.49 UN
AUNRININITINNITTEUNTHRUTEUUVINNA (H)
3.6 v uilefilunsdanisidounsaeuseinimiily 4.71 0.49 Wniign
Hnendinluaaulsznaunis (R)
3.7 anufnw §Usvns a3 wazdBeu fRalaifnalunisuins 457 053 aniian
Fdnguu (K)
4. uumnen1sUsEAiY 443 053 1N
5. Roulvanudiia 457 053 1niign
Aadenndiu 4.57 0.24 wniian

A3UNaINANT9N 2 JULUUNNSUIMSINNISe RNy ssuunIn1Alagld HAW KHRK Model

o Y @ £ = a Ao =% = = % o o
\eensrAURadugVENIen1sSsueInfiluine1@nluaniulsenaunts desddseneunianfey
LouA nanN1sveeIURUY TngUsEasAvessUluY NsUIuM A lnauassukuy HAW KHRK Model
Usznaume MsUsmsinnisentdnussuuminiasigivmhluinednluanuusznaunisuuudl
drutiniiayseleniaigauessiseu (High performance organization) n1sdalasy atuayu n1s
Wu1Aus AuEInsalumMuIvINsveIngngIfunsInnsssunsaeueinimiluline gty
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aouUsznouNIs(Academic with moral) agldwalulagidudvienisinusazdwieruasain
1Y) a a ao = ~ v I3 v
nsdan1sseunsaeuseIvmiluiinednluaniuuszneunis (Work on tech) msasnsesAniug
WinsdinnuianuaiuisaluniseeniuunsiansBeuiseinimhlulneninluaniudseneunsT
fUsgdnSam (Knowledge) 3Uun13s9nnsiieunisasuveingnendla Wil uagsiudeiuy
WAIUINITIANITFUNITABUTTUUNINIA (Heart) a1971391611993udanulun1sdnnsisounsaou
a Ao ~ . = Y a v Na a
e milUinednluaniulsznaunis (Relation) anufnw) Juinns a3 wazdiSeu d¥alafey

Tun13u3ns3nTngyuau (Kindness mind) wwanan1suseiiiu uazdoulaaaudnsa wanis

Usziliulnegnsenandl nudi Tagninsiu denumsngaveglusedvannian (X = 4.57, S.0.= 0.24)

3) NaN13NATAIANULIEENYRIA T oNTIT URUUNITUTMISTANIT T AN ¥ SE UL
mnAlayly HAW KHRK Model titaensefiunadugnsnienisissuvesseivimiluilnondnluaniu
Usenauns IneRilieIue) waneien1snd 3

M13199 3 wan1sUszlluANIMINEaNYeddiien1sldFULUUNINMTUIINSIANTS TN W TR UL

mnAlneld HAW KHRK Model ipenssaunadugnsnan1sseuessedgiulluin
adnluanulsznauns lnegidenvisy

s1enTUTEIEIU X S.D. F2AUAIY
ANNZEY
1. ANUARUTEIMENNITTRIFULUY 4.60 0.55 mnﬁlqm
2. mmsi'fmwumaaLﬁamﬁﬁ’lLauaiuﬁjﬁamﬂ%gmwu 4.20 0.45 10
3. wwAniiug ansalfidunseulunmstvusnszuiunisuimsdn 4.80 0.45 wniian
nsodafnussuuIMATIEn it luiine dnluaanudsznauns
4. Snguszasaiianudaiau aunsauansiedsiimidifniudennnn .60 0.55 1niige
AT
5. §insldnundidaau wanzay LaEQNABINIUVANIVINT 4.40 0.89 11N
6. ﬁxq%umuua:mﬂazﬁammmzmumimn 9 Tun1sufiman 4.60 0.55 1niiae
ATURIUALYSA]
7. Sutumeunsuimsiithiauefiauminzaudenisdaniasou 4.60 0.55 Wniign
msaeusedvfivluiinerdnluaaulsznouns
8. M3l wLarnIsieusBsmdnNuNyal davaaly Wilady  4.40 0.89 11N
9. MIInFULUUNMIANTIANLIm Y 4.60 0.55 mﬂﬁqm
10. afeauwiuinladsuagazamniunisihlldes 4.60 0.55 wnilan
Aadenndiu 4.50 0.20 wniian

a3Una1NM191991 3 ddenslEsuluuMsuIMsIanisendifnussuuninialagly HAW
KHRK Model iaenssaunadugnsnianisizeuvesseivniiluinandnluaniulssneunis wanis
Usziiulagg@envgy wud lnesiuinnumngadegluszauinnian (X = 4.50, S.D.= 0.20) Yol
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g AnwsruumaaTgivii Ul nerdwluanuusenaunis( X = 4.80, 5.D.= 0.45) uazdend
Faietosiian fo mndaauveaiemiitiauslugiionislisuuuy (X = 4.20, S.D.= 0.45)

4.3 HansnaaedltsuLuunsUSmsIanisetiAnwiseuuninialagld HAW KHRK Model
iieensedunadunyiminmsBousgivimiltiinerInluaniulsznouns uansiansed 4
M9 4 A EINIveIAgEAe UTTUUYAMATIAINIIUA TR AMMIMULLAANMIUIMTIANIS

91fnwszuunInIAleeld HAW KHRK Model lapgnsfiuseansnmn

518n15Us2EU X S.D. sEAUUUR
1 MsWaumIngns 4.78 0.30 1niign
2. MINAUINTEUIUNTITEUF 4.72 0.32 wnilgn
3. mataunde uinnssuuazaluladiiionisine 4.60 0.45 1nitgn
4. MINuazdLaSILausous 4.64 0.34 1niign
5. M3InviuRunsRnednluaauUseneuns 4.77 0.28 wniian
6. M3InviuNuNMIinan1sinaInluaniuuseneunis 4.81 0.34 1niige

Aadenndiu 4.72 0.34 1nilan

NAN5199 4 WU AgnsTINTInNTeNTIAnwSTULYANA wazagiinluaniulszneuns
fianuiiudn Agdaeusz UL Iendemadiaszues anunsaufiRaunisuimsdanisendfinw
seuuninAlagld HAW KHRK Model iieensefunadugninianisdeuseiviiviluiinerdnly
anuUsznaums lnsnwsaw 1 6 fu eglusedunmsufofunniian (X = 4.76, S.D.= 0.31) iile
finsandusieiny wuin nsdaiuaunstivanisiinendnwluaniudszneunis fimsuiRasaney
Tusefunnniian (X = 4.81, 5.0.= 0.34) sesasnile n1siauwaNgms (X 4.80, S.D.= 0.29) N3
faunde winnssuwezmelulafiion1sdnw (X = 4.79, S.0.= 0.28) msdaviuaunisinerdnly
anuUsznauns (X = 4.77, S.D.= 0.28 nswaminszuiunsious (X = 4.72, S.0.= 0.32) uay

nsmukarduasuuaaseus (X = 4.64, S.D.= 0.34) mudwiy

4.4 wan15UszilugUuuun1suimsinnsonTifneissuuninialagld HAW KHRK Model
P 9 ) < = a ao =
Lwaﬂﬂizﬂuwaamqwﬁ‘wNmiLiﬁJuﬂEJ’JGU’muﬂUﬂﬂaWGUWELuﬁmuﬂizﬂ’e)‘lJmi

1) MA@ U o UTUTULUUNITUTIISIANITRT AN wIsEUUNIAALagld HAW
KHRK Model tiipenszrunadugnsniinisiseusiednniilulnednluanudsznaunis duaiy
Wudsglev anudululd anumngay wazaugnadvedsuhuy uanenansni 5
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s18n15UTEIEY X S.D. FTAUAUAALTIY
1. anududszlanl 4.70 0.55 wnian
2. anandulule 4.56 0.60 wniian
3. AU AL 4.68 0.56 1niian
4. ANUYNFDY 4.60 0.62 1niign
Atadenndu 4.64 0.58 1nitgn

1NA15199 5 WU AMENTIUAITIANITITIERNWISEUUNIAIA AasHnluga uUsenounis &

AL JURUUNITUEMNINSInNNSTafinwseuuniniAlaeld HAW KHRK Model iipansgsiu

) £ a a a o =~ = a v &
nadugnsnen1sieusedvinilulnendnluaatulsynounis duanisuszdusiuainuidu

Usglewd anudululd anuwmanzan wasanugneies amswwegluseauuiniign (X =4.64, S.D.=

0.58) Wneauenutudszlen danadvaiign (X =4.70, 5.0.=0.55) 509a91A0 AMuANUMINTEY

(X = 4.68, 5.0.=0.56) ATUAUYNABY (X = 4.60, 5.0.=0.62) wazarudululg (X =4.56, S.D.=

0.60) AIUAIAU

2) Han1SUSEUIEUTRUAEYRIAL LULHARUNEMINISBUYeSeuiuA LT e s

A0NUANYY AABEUN 2 Un15ANYI 2567 ITWUNANNEIVITT LEASAIAISIT 6

4 U Q‘ v % 1 =
M1INN 6 uanansIeuiguNadugVaNaNTstEuveiSeuiuA Ll Inevesan uAnY ALY

71 2 Un1sAnwn 2567 31bUNAUEIUNIBIRIN

#1913 Yovazvasiutwang  Anadeynsiein GEL
1. wadeAdoina 80 86.58 geni
2. inATANISNER 80 80.54 g
3. Infil 80 85.82 ganh
4. wmalulagdianvsetind 80 87.48 geni
5. ¥neasn 80 85.03 g
6. MUY 80 90.92 geni
7. NTHAN 80 - -
8. N53ANNTEINIU 80 90.89 g
9. wAluladgsnamivia 80 91.44 g
10. M55 a3y 80 96.50 gani
AnaReyndu 80 88.35 g
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3) HamsUsziiiupuianalanidesuuuun1susmsdnnisendifnussuuniniAlagly
HAW KHRK Model Litoanszaunadugnsnienisiseusiedniunluilinendnluaaulsznaunis lag
A0UNUAMUAAWILYBIAMLNTIUNITTANITETIANBISEULNIAA AsEnluaauUsenaunis uas
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a1nluan1uUTENaUNTT IMUNAUNGUFIRENS (n =230)

185U n X S.D. 32AUAMUNINE 1R
1. AENIINNITINNITOITIANWITEUUNINA aa 4.60 0.26 1niian
2. asrnluanuUsznounis 73 4.59 0.39 mm?iqm
3. JiSEUsEUUNINIA 113 4.56 0.45 wniign
AnaRenndy 230 458 037 1niige
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Usznauns (X = 4.59, S.0.=0.39) uarRiseuszuuninia (X =4.56, S.0.= 0.45) auawiy

5. a3UNan15I98 afuTenauazdalauauLY
5.1 d3UNaNI5IY
1. HANISANBILUIMNNTUIIIFIANITOTA NSz uUEAAlaeld HAW KHRK Model iie
snszAUNadunVEINIsFouein il Uiinendniuaniuuszneunts Taeamsi fnsufiRes
Tusgdtusnn Wefiansansed wuin sunsiaumdngas TnsufdRegluszduainniign sesasn
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Usznounis MmunsiauwazdlaSuwmvanseu; aunsimuInTsuIumMateus wagaiun1simu
do uinnssuuazimeluladifiontsdne muds

2. wansaisguuuUMIUIMsIanisendadnwmsruuninalagld HAW KHRK Model Lilo
snsvsunadun s Seureiniiliinerdnivaniuusznaunis asulddad

2.1 nan138nINFULUUNITUIMISIANISO AN sz UUNInAlaelY HAW KHRK Model

\isensiunadugrinenisdeusedndiilufinendnluaaudszneunis wudn desdusznaud
@Ay Miun 1ann13vegULUY TRgUsEatAvesuLuU nTEUIUNISALTNOY WuInen1suseidy
wazeulvamduia Tnonszuaunisaiiuauvesguuuy HAW KHRK Model Usgnoudie a3
UimsianisendafnwiszuuninmAsigindiiiluiinedwduaniulsznounisuuuidiusauile
Uszleniaagnuesgiseu (High performance organization) n1sdaiasy advayu n1siauIAmg
mwansolufduinnisvesagiieadunisdanisdeunisasussinduilulnerdndvaniu
U52noun13 (Academic with moral) asldinalulagiluivisnisvihausazduisauasninnis
Fanseumsasusgivithluiinendnivaniuuszneuns (Work on tech) nmsasnsesammiler
asfimuruaninsalunisesnuuunsianisieudneinilviinedndvaniuussneunislol
Uszanin1m (Knowledge) vuiumsinnmsiseunisaeuvasnifotdila Wit wassiuiladuimuinis
FAN153BUNISAOUTEUUNINA (Heart) anandudngqsaufiedulunisdnnisisounisasusedand
hlinendniuaniulszneunis (Relation) anufinu guims a3 wazdiFeu T3alaifaslunis
UIMFIANEGYuvY (Kindness mind)
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HAW KHRK Model tieenszdiunadugnsnisnisSeusiedviiiinlviinerdnluanusenaunis ay
ANLAAILYBEMTIAANA WU SULUUMIUIMSEAnIsoIAnwssuuninAsieiviitiluiin
o1 ¥niuanuUszneuns Tasamsaumnusanzauluszduanniian

2.3 HaNFUTEEUAMLMAINEAN VRN N1 T FURUUNITUTIM TIN5 TIRN YISE UUNINIA
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Usznauns Inedliedavsy wud lnenmsiudanuwingadegluseauuinian
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9192@ nwrszuunind wazagilnluaniuszneunis fauiudy a3 aouszuuniaig
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Tnennsau 11 6 §u oglusedun1sufohundian
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4.1 wansUszifiumuiulsglovd anuiululd anumanzan wazaugnsissvesgunuy
N15UIMSIANITONTIANBIsTUUMINIALALLY HAW KHRK Model iaenssaunadugnsnianisizeu
v lUinadnivanuuseneunis lnenmsinegluseiuuiniiagn

4.2 Han15WTY UL UT B8R YDIRLLUUNATUYNTNINITISHUVDIR IS BUTTUUNTNIANUAN
Wnnnevesanudnel Seuaz 80 Tunialeun 2 Un1sAnwl 2567 IMUNANAIVIIY §InTIAT
Wwneinsaaudnwivuald nnanviy Anluieuay 88.35

4.3 Han1sUszIluAN TN laTeeANENTTUNNTIANITONTIANYISEUUNIANA ATRnluany
U58N0UN1T waEI3UTTUUNINTA Ingrdenaiinszuas dauianeladenislidsuuuunisuims
Fansendrfnmnszuunini@laeld HAW KHRK Model ifiesnszfunadugninnanisidouseisi
thlUfinerInfuaniuusznouns lnsnmsuegluszduianelainniign

5.2 anusnena

1NA5ATUNANITITEFURUUNITUTMITIANTRNTIANWITsvUNIAAlaely HAW KHRK

Model Liipnszaunadugnsnienisiseusieivmittlulnendnluaaulsznounis fuszinuigie

o a L ng
1U18AUIIUNA N9

1. HaN1IANYIUINNNITUIMITINNI SO TANWIsEUUNINALAglY HAW KHRK Model Live
(% [ £ a a A o <2 IS = a wval
BNITAUNAFUVENIINITBEUT8Iv M lUR NI nluan udsznaunis Tnenimsau Insufuaty
seAvan Tenidanaisasge dn1sufumedluseduuiniian fe drunisdaviuaunisimanisin
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a01uUsENouNi1s NsUTUUTasmuINTlmansAne T afnwssuuninaludussdnsaw
T89ANAD ATUNITHAIUIMANENT AuN13InviukuNsEnadnlugaulsenauns dnsudmeglu
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= v awva 9 Y aa a o a awva Y A v
Feus InsufURegluseiuliunans uazdenilianadedan dnsufdedluseauiiuna fie A1
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mnuwseusude uinnssy uazmaluladasell Jsaenndosiuenideves dlwiu wunzaey
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suyaansuazgildniiisadomianudlafsfunsinmsfounisasuszuuning azuin
wAdANTHULALIIA

2. NAN15ASTULIUNSUIMITInIsoaRn s uuniniAlagld HAW KHRK Model Lite
pnszdunadugrsnsmsSeusedniilufinendnluanuuszneuns fesdusenouiiddry Téun
nanN1599s3UNUL TmgusrasdvessUluy nsruaumIAnduny wuImeanisuszifiu uazideuls
Aud59 tnenszurunsilivauveaguiuy HAW KHRK Model Usgnaume 1) n15usnisdnnis

a =2
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N15ARUTEUUNINIA (Knowledge) saanndodnuu3yn faguildas (2566) lavinn153de 583 wud
MINMTHAUINTIANITANYITTUUNINIATDINGTEDITFNIGLUTIE NaN1TIT8 WU ATUANAIN
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Normal 5) ¥u3unsiansiseunsaouvedaiaeadily 1Wae warsaudoiuinuinsdanisiseunis
AOUTEUUNINIA (Heart) 6) @namivinnsgsaiionulunisinnisifeunsaeuseivmiludnendinlu
an1uUsEnaun1s (Relation) FeaenAdaeiud1tnaUANENITUNITNITONTIANYT (2567:8) 1589 WY
115U URn15InNeTIAnwIsEUUNIAIA laganufAne A3 wazyAaInsiiieldesdadimun
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= U = aa aa a a = | . . a 3
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3. wansveaesliguuuuNsUIMsinnseniinunszuurin Alagld HAW KHRK Model iilo
EJﬂizé’umaé’mw‘ﬁgmamiﬁwmsﬁmﬁﬁﬂﬂﬂﬂm%ﬂuamuﬂizﬂaumi NUIT AMENTIUNITIANTT
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4. #an1sUszlugULuunIMIuImsinnisendifnussuuninidlagld HAW KHRK Model
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finsimunvoulen Winune wazdsdndunuiiunsdanisfounsasusioindilulinendn
Tuan1udsznaunis vegUiuunIsUTNIINISINNITNTIRNYISEUU WinnAlagly HAW KHRK Model
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Abstract

This study aimed to: 1) compare the English communication competence of Grade 8
students before and after participating in Content and Language Integrated Learning (CLIL)
activities based on the 70% criterion and 2) investigate students’ critical thinking ability after
receiving CLIL activities. The target group consisted of 31 Grade 8 students at Ban Pakor
School during the first semester of the 2025 academic year. The research instruments
included four CLIL lesson plans, an English communication competence assessment, and a
critical thinking ability assessment. The data were analyzed using mean, standard deviation,
and percentage.

The findings revealed that 1) the communication competency of Grade 8 students
after studying with CLIL lesson plans achieved an average score of 77.74%, which exceeded
the established criterion of 70%. 2) The critical thinking ability of Grade 8 students after
receiving CLIL instruction obtained an average score of 39.92, equivalent to 79.84%. This
indicates that the students demonstrated critical thinking ability at an excellent level or
advanced proficiency.

Keywords: Content and Language Integrated Learning (CLIL), communication competency,

critical thinking skills
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Abstract

This research aimed to: (1) develop and study the efficiency of a fish tank controlled
by an Internet of Things (IoT) system through a project-based learning process and (2)
investigate users’ satisfaction with the fish tank controlled by an IoT system developed
through a project-based learning. The scope of the study covered the first-year students of
the higher vocational certificate in Agricultural Technology and Innovation and Aquaculture
Program together with teachers from Phayao College of Agriculture and Technology, during
the first semester of the academic year 2024. A purposive sampling method was employed
to select ten participants.

The research procedures included designing and developing the loT control- fish tank.
Then, the developed fish tank was tested for its operation by the participants who evaluated
the performance and reported users’ satisfaction. The research instruments included an
efficiency test and a satisfaction questionnaire. The data were analyzed by mean and
standard deviation to compare the efficiency of the fish tank before and after the
development.

The results revealed that the developed fish tank achieved an average efficiency of
96%. The highest accuracy (100%) was rated for the functions of water changing/refilling and
air pump control (on/off). The functions of 95% accuracy were turbidity and temperature
display/alert and heater control (on/off) while the fish feeding function achieved 90%
accuracy. Regarding the users’ satisfaction, the overall satisfaction level was rated very high
(X=4.95,S.D. = 0.16). The aspects with the highest rate included ease and appropriateness
of use, user-friendly system, suitability for ornamental fish raising, and ease of maintenance.
The loT control-fish tank was developed to address the challenges faced by ornamental fish
farmers, aiming to reduce costs and save time in fish care and maintenance.

Keywords: loT control-fish tank, Internet of Things, project-based learning
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Abstract
This research article aims to study the current situation, expectations, and necessary
needs for developing digital leadership among educational administrators under the

Vocational Education Institute Southern Region 2. The study employed a descriptive research
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methodology with the sample group consisting of educational administrators, acting
administrators, heads of academic departments, and heads of work units within institutions
under the Vocational Education Institute Southern Region 2. The study includeed seven
institutions in the academic year 2024, with 175 participants. Data analysis were conducted
by mean, percentage, standard deviation, and the PNImodified ranking needs.

The research findings indicated that the current situation was high (X =3.74) with the
highest aspect on digital communication (X =4.06) or at a high level. The overall expectations
was high (X =4.40) with the highest aspect also on digital communication (X =4.51) or at a
very high level. The assessment of needs revealed that the most critical needs for the
development of digital leadership for educational administrators under the Institute of
Vocational Education Southern Region 2 was the aspect on professional development for
digital personnel (PNImodified=0.265), followed by fostering a digital learning culture
(PNImodified=0.201) and enhancing digital agility (PNImodified=0.198) respectively.

Keywords: digital leadership, educational administrators, needs
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Abstract

This research aimed to: (1) develop a skill training set for circuit wiring and electrical
installation in building according to the installation standard for vocational certificate
students enrolling in the Course: Building Electrical Installation (Code 20104-200); (2) evaluate
the effectiveness index of learning management using the developed training set; and (3)
assess learners’ satisfaction after the learning activities. The sample comprised 15 vocational
certificate students from the Electrical Power Department, Trang Technical College, selected
through purposive sampling technique. The research instruments included the skill training
set, lesson plans, an achievement test, and a satisfaction questionnaire. The data were
analyzed through percentage, mean, standard deviation, and the effectiveness index (E.L.).

The results revealed that the learning achievement of the students learning through the
training set reached an effectiveness level of 83.67/82.67, exceeding the predetermined
criterion. The effectiveness index was 0.81, equivalent to 81 percent. Moreover, Learners’
satisfaction with the learning activities was at the highest level (X= 4.79, S.D. = 0.43)

Keywords: circuit-wiring skill training set, electrical installation in building
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Abstract

This research aimed to develop and experimentally implement the HAPPY Model learning
management approach in the Business and Service Mathematics Course for vocational
certificate students. Specifically, the objectives of the study were to: (1) develop the HAPPY
Model learning management approach, (2) examine the quality of the developed model, (3)
evaluate the model’s efficiency based on the 80/80 criterion, (4) compare students’
academic achievement before and after the implementation, (5) investigate the effectiveness
index (EI), (6) examine students’ satisfaction with the learning experience, and (7) explore
students’ attitudes toward the subject after the intervention. The HAPPY Model was
developed based on the principles of Active Learning and Social Constructivism, integrated
the theoretical concepts from Maslow, Vygotsky, Thorndike, Dewey, and Zimmerman to
enhance both the affective and cognitive domains of learners. The research employed a
one-group pretest—-posttest design. The sample consisted of 26 second-year vocational
certificate students selected through cluster random sampling. The research instruments
included the HAPPY Model instructional management format, 18 lesson plans, 17 sets of skill
practice exercises, an achievement test, a satisfaction questionnaire, and an attitude scale.
Statistics used for analysis included mean (), standard deviation (S.D.), efficiency, and
effectiveness index.

The research findings revealed that the HAPPY Model instructional management format
had the highest level of appropriateness and consistency (X = 4.72, S.D. = 0.30). The
efficiency of the model based on was 89.30/84.62, exceeding the set criterion of = 80/80.
The overall effectiveness index (E.I.) was 0.75, indicating a high level of learning gain, with an
average progress rate of 74.50 percent. Students’ overall satisfaction with the learning model
was at a “high” level ( X=4.44,S.D. = 0.57). In addition, their attitudes toward the Business
and Service Mathematics Course was overall at a high level ( X=3.80, S.D. = 1.21),
particularly in the dimension of perceived value/relevance to their future careers ( X= 4.92).
The results confirm that instructional management focusing on integrating the affective
domain (H-step) with the active learning process (A, P, P steps) can effectively elevate

achievement and application skills of mathematics in a professional context. It is suggested
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that the Happy. Model for learning management should be implemented with other groups

of the vocational students. Moreover, a comparative study should be conducted to further

investigate on its effect on the learners’ analytical thinking and learning retention.

Keywords: HAPPY Model learning management approach, business and service mathematics,

effectiveness index
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a

any3 NaamgilouBeuseivInlamansgsnanazuinig 91U 2 MiediSeu TIUNEY 56 A

nainIny

(% 1

19 lown TniSeuseaulsen1adetnsivdn (U1v.) Tuli 2 waunIsnannisway

Tnvnmsvies 1 nerdomainany3 Sminanys S1uau 26 au famsdoufeuneivadamans
gefanazuins TumaBoud 2 YUnsfinw 2567 msldunBangusegndldiBnisdunuungy (Cluster
Random Sampling) Ingldvosseuduminglunisdu seisnisduaan elsildngumaassdiiu
AILNUTDIUTEYINTRE MY

4.3 \n3esilefildlunideuaz msiannaunmuvsesnidy 1n3ssdieUszneuguuuunsinnis

(%
[ [

Foug uay insesdenldlunsifiusiusiudeya Inedsiensuazdnununddydall

<

1) 1nTesilausenausUiuun1sinnsiEeususenauniy

msfnwanadesmsdndulumsiannansdirdnuidiavesfuinsaniuinu duinaariunsendafinnanald 2

| Amsman. | 10



;ud 2 NINYIAN — GUINAN
uNGIN VY
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[

1.1 30uUUn13§ANI5I58uT HAPPY Model 1duuinnssundn (Muusu) Ay
Usenouse 5 Suneu (H-A-P-P-Y)

1.2 unumsdnn1sFousnusuuuy HAPPY Model davhausiuau 18 unuqay 1 danie
av 2 Halus TtanaUmniadou aseunguilommeinadamaniysfiouazuinig s 20000-
1404 (36 Falas)

13 Laﬂﬁ’ﬁ‘qvﬂLLUUﬂﬂﬁﬂwzﬁﬁﬂﬁﬁsﬁuﬁ’]u’m 17 18y mamquLﬁaméfﬁ@usw%ﬁmﬁaﬂdn

2) isesileflilumsiiusiusndeyatsznouse
2.1 wuunegeunauRsu-naaseu Tuganuuininye 340 1o
2.2 uuuveaeuianadugvmenmaGou Wuwuumageusiadenneu 4 duden
91U3U 30 U8
2.3 wuudsunuanuiinelanefanssun1sdanisseus HAPPY Model : Wuwuugouny
WNFIEUUTENIUAY 5 S8R (Likert Scale) 913U 20 U9

2.4 wuuineapAn1an1sseusielvagamansgsnawaruinisidunuuiauinsidiu
UsganaiA 5 38Ry (Likert Scale) $1uau 15 delddmiuinauad aruidn wazauddlaves
thBsusoimadamanigsiauaruinis lasasounqu 5 47 (Auvey, mnandesiy, nsuiunme,
AUNEIYY, ANIANNIIR)

4.4 fupeunmsairsuasmaunimreuaiesdieite wisslledfennalafinmuntuluamAdedld
N3ZUIUNITAS LA ATIEAUAUNINOE 1T UTZUUMUNANNITITETIN AU (Developmental
Research) il

1) MsiaIwazmMAMAMNULUY
N59AN13S8U3 HAPPY Model uiun13dnn1sisens wasyaluuinyinye

1.1 JULUU HAPPY Model Asivasum stz auiasasaenndedlag eIy (5 vinu)
PELUUEDUAINLINTIEIUUTEIAT 5 S¥AU (Rating Scale)

1.2 WHUNTIANITHEUS (18 Wau) Wasaarnyinye (17 1@y) NUN1IATINEUALLMEY
uazAnuaenndedlasifoary uasiusunountmaaedld 3 unou (ilsonds, nduges 10 Ay,
naxlv) 30 Aw) Wl UszAvBamensinnet Ev/E, = 80/80 routhluldads

2) MywakazAMNNATeslaaraUszNBUMENT

2.1 PN (Validity) m‘%'aaﬁav;ﬂaﬁ'u (uunagey, mufianela, waAR)
¢sunmansageuanuiissmsadaionlned@einy 5 viw lnedvuanas 10C > 0.5

2.2 MywATEiRunmMTIede (Fwsuwuunadeunauseu-naasey luyaluuRnyinee 340
{0 waznuunaaeuianadugns 30 4e) tiluneasddtundunaasaniesiie 30 Au Lol
ANNEINY (P) aglutie 0.21-0.80 wazAIEIWITMUA (1) = 0.20

2.3 audieiu (Reliability) (@wsunuudeunuanufisnels wavwuuinenainianisSeu
18397 FuuAdulsyaniueanivasasouuia (& ) lngfvuainasinudoduisaty @
0.80
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4.5 JULuuMTITeRaeIsNuTIuTINdea
1) JUsuumiTeuaznisaniiunig nmsideidunisaaswuunquiieinnaneuwasnaanig
MAaad (One-Group Pretest-Posttest Design) N3atiun1sdnfanssun1siseuinleguuuy HAPPY
Model asaungu 18 dUnsi (36 Halug)
2) Wiusiurudeya
2.1 mvnaeunaudsu (Pre-test) fuuuunagouianadunvsiiasiiu
2.2 ¥AanssuMsITouTRINgULUU HAPPY Model Asaunqy 18 dUnsi (36 T2lua)
Tusgninenisdaianssu imssusamdngrunsBouiuasazuuuseninadou Weldlunsduom £,
2.3 manadoundaFou (Post-test) TanadunrimensFeusouuunnasuatuguuiuvas
Augansnnaes
2.4 nswhiudeyarudniide TiinSeuneuwuugeunuauianslanashuuinenARMAS
mMannaosludUanmii 18
3) adAvlilunsiinseideya
3.1 adfdanssaunldlunisiweinanmeessuuuunsdanisiteus wasauiianel
wazlasmRvetinGeu leun Anade (3C), ﬁ’sulﬁmwummgm (S.D.) waySoway
3.2 13MUTEANS AMVBITULUUALINANIAMS E/E; Tag E; 119 InAzUuuLLRAY
Yowazveinmsmaaoundassundazduay (UszdnSaimnszuiuns) uag £, 119nAziuLLade
YovarraaLuUNAAeU TNadugVE A SEuTIY (UseAnSamuadns)
3.3 mevndiiuszansua (Effectiveness Index : EN) ldgmsiiUSouliisunaneuEouuas
&Sy e innsiannmnuimhmansGouivesinGeu fvuainasineensulsd £1.2 050

5. NAN15IY
HANTITULU0NAN TN UTEaNATaIN1TIY il
5.1 #AN1IIAALIFULUUNITIANTTIEUS HAPPY Model Tngn1suseiliuaiumungauuazaing
ADAARDIYBIFULUY HAPPY Model 4 fu 17 4o fefliervgy 5 viruagusiwnanad 1
As1edl 1 aqﬂmamiﬂizLﬁummmmzauLLazmmaamé’awaquLwU HAPPY Model lag
Ay 5 viu

AuUMsUTZINY X S.D. Msudana
sudt 1: mwanysaliddasiaiisvesguuuy 4.76 0.30 1niian
fudt 2: anudenadeafulLIAnNg ] 4.70 0.30 wniian
il 3: PaNE LB T U T AN 4.70 0.31 1niian
st a: eandululdlunsihluldese 4.70 0.30 1nitgn

Aadesou 4.72 0.30 wnitan

5.2 UsganEn1mueaguluun1sdnnisiseusmunne E/E; = 80/80 HAN15IATIERUTEENSA M
Y933UlUUNITIANTTSEUS HAPPY Model LiiBufiuinnaiunnsgiu Ei/E; = 80/80 asulasanisnei 2
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M15197 2 KANIMUTEANTANVRITULUUNTIANSSEUIAIEFULUY HAPPY Model

ANUSEANS AN AR (%) WEUTANAUR (%) nan1suUseiiiu
Y5ZENTAINUDINTEUIUNT Ey 89.30 280 WU
USLANSANURINAINS E» 84.62 280 NI

5.3 NANTSHUSHUMIBUTDEALALLUUAIIUNIINUINIINITES UNANISIUS 8 U BUS D8AE AT LUL
v v = 1 %) %4 o = v
mmm’mmmqmiLiaumaqwaﬂﬁmaaUﬂauLLawaamﬂﬂngLLU‘UﬂﬁﬁmmiLﬁaug HAPPY Model
agulanannsnem 3
A15197 3 LARIAZLULS DAL AZIUUAINLAIINTININNIS S HUNDUS HUAUNSUTIUVDIALLUULAL 260
ATLUUADEUANY (N=26)

dUandin 1-17 fauiseu agSeu SapazAui1Ivitn

ATWUULAY 4,420 1,786 3,947 49.00

5.4 siiusyanswa (Effectiveness Index E.I.)
Nan153ATgardusednsna (E.1) FuduninsinanudmimianisSeusvesisou
naanlasunisdnnsisews agulanannsiedn 4
a a cw a a . v v a
M990 4 wanTIATIEiaviluseanSua (Effectiveness Index: EI) WazAuAIntiInIenIsisey
(n=26)

o & a4 4 woa fyduszansua o
MNIAYIN ASLUULRAYNDULIYU ASLLUULRAYW AU ED DYATAINUNIINUILREY
ALRAYsIN 4.04 8.46 0.75 74.50

5.5 anuiisnalavestinFeusssukuun1sInnisiteus HAPPY Model wan1susziiuaiuiianels
vosinFeuiagULuUNMIIANITSeu3 HAPPY Model asuladanisnad 5
M15197 5 agunannuiisnelavesiniSeudanisdnnsseusauduneu HAPPY Model (n = 26)

%”umaumaanﬁé’fﬂnﬁﬁaui HAPPY Model X SD nsulana
4ufl 1 : Heart to Heart to Hope (H) 4.54 052  fiwelannitan
$udl 2+ Analysis (A) 4.40 0.55 fawelanin
Uit 3 - Preparation & Presentation (P1) 433 0.62 Aawelanin
7 4 - Practice for Mastery (P2) 4.46 0.54 analawin
Fuil 5 : Yes, | Can Do It (Y) 0.42 0.53 fawelann

Aadesm 4.44 0.57 Nawalaun

5.6 ANARTDILNSEUADTIEIMAMAFANTTINIUALUINS
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U‘Ud

uneDIUdvVa
A1319N 6 NANITANYNINARVBIUNISHUADIIBTVIAAAIANTTININALUINIT %A 20000-1404
JWUNGY 5 T6 (n=26)

URUDIANAR x S.D. n1sudana
{57 1 muveuwazauaul 4.81 0.47 WAuALN
57 2 euderiuluauies 4.76 0.59 WAuAE1N
fi## 3 mawiunuAazANLdAUe I 4.57 0.29 WAURIELIN
A7 a ﬂ’J’]ﬁJ(;l’:ﬂsLﬁ]LLﬁ%ﬂ’J’]@JWEJ’]EJWJJIuﬂ’]iL%EJu? 4.89 0.32 WiugagneBa
{57 5 Audandnansndinmans 4.65 0.72 WAuAELN

Aadesy 3.80 1.21 WAuA81N

6. a5UNAN133Y dAUTIwHALATTaLEUBLYE
6.1 #5UnNaN15I9Y

sULUUNsTANIsSeud HAPPY Model fitmunduldunsussifiuanumagauuwazaa
aenndaslandideamaiis 5 v wuhatedsramndiuinty 4.72 Tussduinniian nanisuseidiy
dBusuhsuuuuivdnnsuasmanaidnny fnnuaseunquuasingUsvasd Tosusznauiinsudau
wazidonlostudusyuu aenadesiundnnsmenguinisfous uasiianumnzausieuunvos
HFoussiuainfing uazanunsaussinguszasduaranufgunifedidsliioue nanismases
T8 ududn guuuuiivssaniamganinunasifidvue X= 89.30/84.62 GerisansArganiunousi
1ASgIUT 80/80 Aifmunlieeiitiddy SevazanuimiimisnsBouieubsundsiouginiy
roudsuienas 49 mnninnasifinilifesar 30 uardiaduiiusyAviung (Effectiveness Index: EN
oeflusediugs (£1.20.75) uenainiiguuuudnandssravanudiialunisaiunnufionsla fewa
nsUsziiuanuianelavetinSeusan1sdnn1sSeuinieukuy HAPPY ModellngninsautniSey
fanufianelaeguuuunisdanisious HAPPY Model agluseduann (X= 4.44) Junoufildsy
AzuuuATianalageanfio 4ufl 1 Heart to Heart to Hope (H)  4.58) Tagiawizagnedadiu
ussBmafioug uuazsaunaelun1sGeu (X=4.62) msfidumeudiyadiuduiafidodususuusn
#sunsnouiugedan vsdinisadrsanundesnisonsuniussdusenauiiddnyesadedmi
dnFeunguil uaznanisfnwianaivesinFeudesisinadnmanigsfouasuinig ndanisld
sULUU HAPPY Model ti3suiilanaifidresieinadamansssfauaruinsinesmeglussiuunn
(X=3.80) nARlufif Arudsla/anaumensnn uay nadiunme/anudidy Tdsunzuungagn
Tnslawizegia doflszyin Inedamanigsiauazuinisiauddguazsidusioodnlueuan’
I#nzuungs (X=4.92) vonannil wuuinfiagiioudifauiandna (R) Afezuuugs uansinaruidn
Innfnauazauieioaanategauinmendnisioudesuuuui msaaanefdauiniiusy
ANLANNTAYBIFULUY HAPPY Model Tumsudludlamsnudnideiineiduguassadonisiious
ARIRANANS

6.2 0AUTENA

HAN15398EUTUIIFULUY HAPPY Model HUsdnSan uavUszdnsuaga (E.I. = 0.75)

FeaenndpatuunfnnisdanisdousiBein (Active Learning) [1] UssAnBkaiiinan
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1) nsunlatdgumedaidy (H-step): #14 H - Heart to Heart to Hope Lﬂuﬁ;mﬁuﬁa%’w
usTBIMIARUgULarUasnde Fedenndasiu Maslow's Hierarchy of Needs (1943) [7] Tunns
povaueIANFBINIAuAIaastkazaausn/nmadudives. nsanaudandaradvili
UNISEUNAIUNTINAINTTUDINUAEHRIUIAAARLTIUINAD I

2) MaauANNT Y AEITY (P2-step) UszAnBamuadndgs ( X= 84.62) 1Ainnnaln
Tudunou P - Practice for Mastery ffunisiinduetnsefonazfuszuu nsfinufuaviduduil
\ulunnamdnnisues Thorndike's Law of Exercise [8] Sathsiaiuadiunnuagesunailunisdium
wazann1szneleyan ﬁﬂﬁﬁﬂL'%Emamﬁaﬁwmmflﬂli’ﬂuﬂﬁﬁﬂ%Lﬂswﬁamuﬂﬁaiﬁs?j’u%’auié’asi’m
JUszdansam

3) madeslsaguivnindnmsidnEsuiunuavesinadamansssiaon deednly
pwagluszAugenn (X= 4.92) vsihsuuuuivszavanudiSalunsdenlsadondriuuion
Fdn Faatuairsmnudesivlunues (Self-Confidence) wazussgslanelu (SRL) aenndosiy
Zimmerman [9] nadwstiaanadaafusuideBuiinuihgliuunsfeudianannsoiauninuenis
AndTzsiuasnadunrsnssiFeuldeseiiteddy [12] [13]

6.3 Toiausliuy

1) Taiauauzdmsunisiinan1sideluly

(1) AsfimsvenenauazUszgnalisunuunsianisiFeud HAPPY Model Tusnegindu 9
voseaTafny (Uae. uay 1ia) Tmdssedunsinunduiiugusargaufinu

(2) Asdaliiinnsiineusuagas i eadrsanudilalunisysannisidnisdnide
Tnganzmslidunou H lumsasussemadsnndioanauinnfnavesiSou

2) Feausnuzdmiumsidoadadaly

(1) siimAseifiufnioAnyInansenUvesgULUY HAPPY Model safuusiBsvinuy
%guqmazmmmm iy YinwensuAtynimisagineans (Problem-Solving Skills), N15ARILATIZN
(Analytical Thinking) wazAuAmulUN1TSEUS (Retention) Tuszezen?

(2) MefnwiiuUsdainusdugaasanunmy msdinfoiufnieAnyinanssmy
¥943ULUY HAPPY Model siafuusidsinuedidudou wu sinvznisuddynimisadnmans
(Problem-Solving Skills) N13AAT4ILATI¥Y (Analytical Thinking) kagauAmuluNITISEUS
(Retention) luszeze

LONEI381984
[1] UNESCO. (2015). Rethinking education: Towards a global common good?. UNESCO
Publishing.

2]  @Unnuariinisaninisfne. (2565). an1aensAnwilng U 2564 @an1in15ain1sdn
AM3ANYY MNUNUNITU3UUTEIMAR NS Anwn (@ aftud ana. SudUf 16/2565).
NFANNUMIUAT.

3]  Angrdewmalinany3.(2562-2564). Teyan1suseiuamnimaeglunuianauazUseiiunal
N13AnYT 2562-2564.anY%: Muianawar sy Ingdeinatinanys.
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audn navan. (2558). UnUUNMISEuNsaeundineansiitedaaiuniuansaly n1sdn
J1A91297 wasWanadugninan1siSsuvesinSeududseufnw 99 1. umansenw:
UMY IIVA UM TAY
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iluRuimeunslunsassulaunneu mmaawmmmaatﬂuwnusamwLsaa‘uummamutaa FodlgsumandunsesuasUsuiiu
AMANINNNBIVTTAIBNNTITAS warndUseiliudasy (PeerReview) FuatufinrisTusunsululassansiisn fsnhusuuy TH
SarabunPSK 16 pt. $1uaulsilAu 10 w1 nszaw Ad deduatuunemnuuaglndlilasvensidsndiuau 2 ya léinesussansnig
(Lifinsdadiuadudiu)
JupaunsiAsBNGuatuunALIe)
1. UNAMUATY
o T304 (Titl e) IﬁL%au%aL?aaLﬂummlmdau Taasndunmudinge lasarwndinguuaazmildsfunlng
lnzdnusivesiuIn FoFos (TH SarabunPSK 18 pt. w141)
° ?famamm S35 ’meum‘uamLLamuaaﬂaLUummlwaLLawmmaaﬂqw siidevaeaulilivanemumiumussu
wiouszyywaziSuevoiiou Fomheruitdstn Seanufnwm Viog] Lua’imﬂwwmmalmawmmta“ama (TH SarabunPSK 16 pt. Un#)
° ‘U‘VIWWE/EJ‘VI\m7‘13!’]2148/&?75!7775‘76\77%]75‘ (Abstract) LﬂumsaaLuammmm%mLsaa’lmaulmuamms%ﬁumu sl
wuud uaznseUssiu umawumsumﬂmmmu Ima’[mmmuwmmaammlwwuﬂaumumﬂuw’maammaaﬂqw
o Unf) (Introduction) szypnudunuaranudAyuein1siigy wanan1svinide wnasnuideiiedomas
Trgusvaein1side
) o ShguszauAnITive (Objectives) TunnuGssamsUssifiuddyvesinqusrasdinsideiinsounguuuimensiide
VI9UA
® JULAFINNITITE (Hypothesis) L‘flummL‘%mauuﬁmuL‘Tja‘wssmum%aswuramué’uﬁ’uﬁmaac?hLLUsﬁﬁﬂm
® 357154 UduN17398 (Research Methodology) mLauaLﬂmﬂuﬂsummuauﬂaumamammumsnﬂ WnaaINsLden
AosELUR TBN5iden amummmu‘uaua wiesdlefldlunsive aﬁmsLmﬁuauasuﬂunaﬂumsmmums ‘uumaumsmusausamaua
MylnTzidaya aamwmumsms%wam
o 45715384 (Results) erunan$ITellalamudnuLaAs UL Tngdauwamemuinguszasnisidodundn
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