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Abstract

In the digital era, where technology plays a crucial role in all dimensions
of society, sustainable development has become a global priority requiring
collaboration across all sectors. This article aims to analyze and present the
connections between technology, sustainable development, and essential
learning skills for global citizenship in the 21st century. It emphasizes an
integrative approach that fosters the responsible use of technology while
creating positive social and environmental impacts. This study employs
documentary research and case study analysis to collect relevant data and
conduct a comparative analysis of the skills required in the digital age and the
demands of sustainable development. The findings reveal that technologies
such as Artificial Intelligence (Al), the Internet of Things (IoT), and Blockchain
have the potential to support Sustainable Development Goals (SDGs),
particularly in education, clean energy, and efficient resource management.
Furthermore, challenges arising from technology, such as electronic waste, digital
inequality, and privacy risks, highlight the need to develop 21st century learning
skills. These include critical thinking, collaboration, creativity, and digital literacy.
The new insights presented in this article include (1) strategies for integrating
technology into education to promote global citizenship skills, (2) frameworks
for sustainable technology development in the context of the SDGs, and
(3) policies supporting sustainable digital learning at community and global
levels. Recommendations from this study can be applied to policy development,
curriculum design, and international collaboration to effectively promote
sustainable development in the digital age.

Keywords: technology; sustainable development; learning skills
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Tumsuitgmsziulanwaznisasenindennudesloseninedeaueg o vlan Hu
datddnlugaddia metauvinueiifoados Wu auAadinsed pnuAnaiisassd
wazn1s3viviumalulad azdisEsuassdnenmussyanalunsildusiuseidivung

SDGs wazn1siaudinuedadadu (van suasaults, 2563, u. 48) lnalaniznguiin



= & ! Ao W o (- ¢l '
wazigvudndunguidmunenddglunisiaunlugnineinsuywdidauninsiealy

Tuauian

[
aa o

UnANULLTRaUsTaIALNeIA 1z ar U dUaAI NN le9sErITunalulad

q
&

nsiawed1edidu wazarumdunaiodan TnegudunisiausuwuzBauloviolas
nsufuRnanusaysanismaluladiiidunisimundgulaegralivssansnmuay
wWidlen wenanil unanudsjadunisfnwiiuinieiannsafauinvevesyanaly

v

AMSTEN 21 ielvidenadasiuaudenIsrateandviawazidminen1siaunegdagu

tnAluladinuNisweuuasvgvdula:NMsAnL

A

lugandvaninalulagidiundunuimdifgluynienis asimuiegredadu

]

1Y

& a a a a av Yy 1w av v & = A o
Aflenaufiasdnsnaveunaluladliuiu walulagldinatsiluiniesiiod Ay

<

Tunisudledgminuyiinieniediny Lasugia wasdawindaunlaninauneyos

e &

madesloamaluladidrfunsanuiadunguadidgylunisaisausulvaifiams
amanunse wazvinuzlunisduirdeunsiauiegnadsdu Tagdin nswauiegn
fabu (sustainable development) #1804 nsWAILNTine AL IALFDINITVDY
Hagulagliianmeunuannsalunsneuaussrufioinsvesnuiunds Fanseungy
3 fandn leun Nfasughe dAdeay uazdAdannden 1WhvuegegauosnTimul

agnadaumanisasalaniidusssy danuwindiey wazilanudeduluszezen

SUSTAINABLE £ s,
DEVELOPMENT =44»"ALS
1 Foverr e [ AosaTanon

M

'DEGENT WORK AND
ECONOMIC GROWTH

13 oo B 16 fosioe W 17 feniccans
INSTITUTIONS SUSTAINABLE
o

¥ | ® EE

Wil 1 The Sustainable Development Goals (SDGs)
7111: United Nations (2015)



nsWamnegedsduliifisswininefianisinuininenssssinaznnsivle
maAswgRaviiy wadauAsitestunisduaiunisAnufiannsadndsldnna e
asrslonmauazauilunisiauilugeournnidedu Tnsfimaluladiiunuinddny
lunsatiuayunisfnwinagyilinisdeudilululdednfivsz@nsnmluyndd nmsfnw
Wunidludmuedfyvesnsfmunidadu (SDG 4) Fajutunslinisdnuisl
aauntn nsanwnduedesfiodidnlunisenseduaunmdinuaznisadrsloniania

1 a v CY

wswgnaliiuuszanau nsfinsfinwnfgieasuadrisinwendndulunisiuiiedu

'
a

Yayneing o MAnannsiasundadludianuasdnndon suunstsliyanaaunse

fdrusulunsvauasygiauasdnued 19838y (United Nations, 2024)

madenlsamaluladiunisinwiiionsimuiegadsdy msAnwudusingu
ddglunisafrisruiifaiuianvaiwnsalumsusledgmiuazairsassduinnssu
iemsiauegedadu nmsdmeluladunuszgndldlusyuunis@nunFaianudidy
981989 fregadu 1) massuduvunannauluieassuiunisisouiriiuseulati
PrelidiseuiidasylunisiSeuiiazidifsdoyaldegrvainuaty 2) nsiauvinye
WHIARISTET 21 NsduaSuTnYEnIsAnATIEE Msuitan nsviusiuiy uay
nsadwassd daduinueidududmiunsindinlugaiia 3) nmsadauinnssy
nsdaasulidiSeuldilonadnfunaziauuianssuieusludymiluguruuaz sy
oz 4) MIadeuinaeadin msadsanwndeuiidedoniaiFeuinaontin ol

AAuausaiauInuesliegdalie

walulagidundunuimdrdglunsiauinis@neisdiunisvilvnisiseus
ausandsldegniniierananaziaie nsiSeuseulatl (e-leamning) éuasuwdas
FBnsiFeuiuaznisaoussduds waluladlddieliiovannsndfaundstoya
wagninennsnuildnniiynina lnsewgluiiuiivihslnavdoluussmeaidaiaun
waluladvilfnisdnwiaiunsavesveunludanguaudldasnsadifanisdn
wusadld deiefunisaiuadsenuinfionlunisin uaznisilontalunisdeus
dmiunnau (UNDP, 2024) fhogreiiiuladaie nslduounaiadunisinen way
uanrlosunsiFeusevlat fidrelrinsfnuansavilsanynilulan Wy nsiSeu

H1U MOOCs (Massive Open Online Courses) %1 Coursera, edX wag Khan Academy



Falilenialunisiseudnuminerdouazanrdunisfnwguiivalan Inglddndu
seaderilinevsenunisluBoudianuiisng o uenanddalueundindudmsuteus
inwelul 19U Duolingo 7id@oun1w wssweUnalATuUNdIvaeUTINYENSUgUlUTLATY

wazn1siaunnalulad i Codecademy (EdTech Review, 2024)

N

nsiauwealulaglunis@nuidiauiseatvayunisiSeuinianudaveu
waznuzauiun1siaudedluanmwindeuiiudsunlasedesinilugnfdsia

[

nstdwmaluladdrelvdiSouauisaiauiineesie o A ndudnsunisu@ynu

Y

AMNTIIMENIEuIndouLaziATegATiuewIAn WU MsiFousifeatunisldndsau
ave1n n1seenuuukazWaunnaluladfiddu nIenisudladymifefciann
nswAsuuUasanIwgfionnae (UNDP, 2024) dsdu nsldinaluladludunisding
Fududeduddylunisaduayunisiauiegiadadu Tagldifissuddaeiiinlonia
TunsBeud uidasaireinueidndulunisiuiiofuanuimeveseuian way

wsuasnsulunnmuieIaLATYgia el wagduindeou

—

ANU:NMsISgUStugnadna

'
1Y

n1siseuilugandnalaiufsundasisnisiseuiuaznisinauegreildedAgy

mensdndanaluladiiuaiouazdoyanuinuie {leuluganidviadniudediinue
Nenansaneuauasdenuvmgln 9 ldegralidsyansamm wazmsiauiwasisous

lausaddneguanislidiatestiomalulagivinty uwidufeidesdunismuninue

A o o a1 ELQJ

nddgyAdieliuanaauisavuiuazSuiiadunisasunlainiiniueg1a5insa

o

inwend1AnylugafdviaUsenaunies vinwe 4Cs digital literacy (N133ivinviudeuas

v 9

walulad) way data literacy (Vinweaudeoyauayn1siAsIen) swudavinuweay 9 7

LAY

1. vinwrafgluanissen 21 vinve 4Cs nilslunsounwiAnidAnylunisiaun

inwensiseuslugafaviane 4Cs FaUsenausie vinwen 1 Critical thinking (N13AA
9g19il3a150uRY100) N1sAneg iUy IIINERINITANNTa AT IERdeyan AT Ul

=

laegrailimananarnisindulaegiedad n1sAnegraiiiansugrudiglvyanaaunse

o

Uszifiupnuunieiisvesteyaluenfdvaniuluiedeyainainraiouazuienss



lm'gﬂéfax‘l (Saavedra & Opfer, 2012) Wnwedl 2 Communication (nwen15deans)
Tugaddvialalddridaudanisyaniensdou widisandsnsldmealuladlunisdoans
UL WAANDSUATVIAMN 9 mimmsaﬁami%’agaﬁ%’ﬁLﬁ]uLLazﬁﬂizaw%mwLﬂuéqﬁﬁﬁzy
Tugadidoyalnaiousremai (Trilling & Fadel, 2009) ¥inwzdl 3 Collaboration
(M3virausniu) [Wuinweidndulugedda lnoanzegredailomaluladuay
m%qaﬁaa%ﬁaszhsﬂﬁ;ﬁmamwaﬁwmimﬁ’umﬂﬁﬁm 9 mMsvheuduinlulaniaia
sztaelfiAnnisuanivdsuanudniiunaslefelva o fianunsathlugnmsiauiues
UINNT5Y (Saavedra & Opfer, 2012) Lavyinwed 4 Creativity (A2UARAS19ETIA)
Jurnueditnelunsudtymuasiauiisnising g Tnenmslénaluladlunisaisassé
ddlml q Wy msesnuuy weuwAlatuvEen s lvgdudildinalulad (Trilling &

Fadel, 2009)

2. digital literacy (M3§iviiudeuazinalulad) lugaddviafimaluladitun
flunumddalunnisms msfiviudeuasinalulad ve digital literacy naneifu
vinweRddudmiuynau Tasanizegsdsdmivietvy daduideddnly
nstuirdeudszmaluouian n1sdeules digital literacy WnfunseuIunIsAne

Y Y

Jadudafivnnlile ielwgiSouanunsaldusslovdarnmaluladlioafini uaz
fldrusulunisadvassrdauddnadiluusslond digital lteracy liliiesusnuneda
ns3dnldursufiamesuasdumesids wadisudeinuelunisimsgidoya
nsUszfiuaudniedevesundsdoya nsadiailent waznisdearsedned

UszanSnmuulanesulal nswauvinweimaidlufniazienvuazaieliaiuisn

1) whideyauazuranssuildegimainvane lanseulatiluwnassiy

ANNINNTIIN JSuaansaruadmdeyadiisiuuenmilonndsseuliegdase

s

2) Wwwvinwen13AnIATIE NTaAsIerdeyatinlansuulanssulatay

RN U TN Lazanusasenwesdoyarigndesandeyanianainle

Y u

3) asvassananu waluladifueiedioddylunisadsassruanusg 9

Ti19zdunisvi3ale nisesnluunsdin Sen s eulUsNSY

4) Anviusiudu nsvinunguanuwnanvesueeulatdislvgseuls

U

HNHUNNYENISYINUTINAULAZANTEDENS



5) w3sundeudmiuauian Wnwe digital literacy (Judidosnaslu
paaussugelul nsivinusmvariagdielidouilentalunisiauiidtu 38nns
Woules digital lteracy Waunsfinen duasulvigSouadeassfnanundva 1w
nsviialedu vien wieuiuled etauenanuvesnues SnRansTuideady
nsvhauswiuiumalulad Wy n1svilassungulegld Google Workspace #se
nsdanTsiseusuuvesulatiuLnanvlosusng 9 egdlsiniu nismun digital literacy
LilvZosiednduseddfuanusuiionnnaindiu Han1ass MAENTL wazATOUAT)

WesiuduaiassAan nwIndauiaedan1sissuiuasiauinuvefdvaveue1ivy
(Prensky, 2001, pp. 1-6)

3. data literacy fnwedrudeyauaznisiaiizy lugadidnafitoyadl
AULNIVANY NT3TTuTeyanie data literacy Duinueiugiuiisndudmsu
NnAY MYSIUINTT data literacy 1Whgnszurunsanundadudedifnyedisds el
dipuaiunsadnsizideya wonuezdeyasssaindeyaina wazirdeyaluldly
msdndulaliegnadinana msseulvifiFoudinlfinteslefdvialunisdanistoya 1y
Microsoft Excel, Google Sheets #3olusunsaiiaszsidoyadu q Tuduaesnu
nsdaadulvgiSouldasefiRassiulaseanuiifortesiudoya 1wy ez
Tayaa1nY13 vsensasigudeyn wdiglvgiseudnlatisaudrdyvestoyauas
annsnthludssandliluiinasdldosnsdivssavsam uenaind msadanmndes
fdesonaFoud wu HeadouiitdeyaliiiZouldduaiuasinaey agdaensedu
TiSeuAnmnuesnFousiasinninug data literacy atnsseliles avteliifiGou

Wiulslunafesddaniinnuianuaiuise wasdidwusulunisaddauidundou
migvayalaseeiiusyaninm

vugifeafulugaddviadelifinueiddgdu 9 Aldawsonesdiuld laud
nwen15i38u3naentin (lifelong learning) Faduinueiisniulunisusuduas
Wanndiesegsrelileduanimndeniiiudountas msBeuinasndintigliyana
awnsawinuelvd 9 egiaue wavarunsauTudmilvdrdumalulagviseaniunisal
fudsuntasegnsmimialulantiagtu (Fullan, 2013) fedu madiladinuensdeud
fiddnyfinainnatsuazasounquuatediu an1sAneg1aiionsugia n1sdoans
M3YauIIAY waznsaieassd nsiwiudeuazinaluladnisiiaszvideya
PuiinmaBeuineendin Aavaiduiiuguiiteliyeeasnsaduiiofunisudeuntas

wazAIeas ¢ Tulanfavalaegsdiuss@nsnin



A wibuwaldovlantugnddha: msiSsusrunavlanfiswsuuau

Tutligtulanmduadyduanuyiimeniinansenusienniud lddraududym
n1swasuilasaningiieinid anumdena miuAsygiakazdial vsen1sazidia

a a

ansuywevy JgywimarildainisoudleldlesaniislunsevvesUssmalaussimanils

' [y

wideINIsANIndenyndiuvetlan uagnsadunissiniulusedvaina nisdu
wawdeslanlugaiidviadedanud @ity mmemaluladidvaaelinindoulouay
nsuaniasudeyaszuinagauannvainvansussmaduiFesfiiouazsing Wedeya
annsanszsludaaurlanidlunardudu weluladislddsuadalonalfials
BoudiRetuligmmadinuuardanndouiiiatuialan uidsannsovilfisfidusu
Tunsmmseenuazmsadsmnudsuutadussdulanldogneiiussaninm msdss
unumvesnalulagadvialunisasisanunseniniwaznisnseduliiinniusiuile
seninsilulsuduiiinansenuselanlunmeiy ssteliiiudeenudduuaglonna

aa o =

inadedanlugafdviaaunsaddiuiiulunsasisewnianifnitlaegasedauasdsgu

anudunadieslan (global citizenship) wunedi miﬁqﬂﬂa%’uiﬁwwmm,az
anuduiinveuvesnuselanlugiugamndnvesdiaulan fevuneaanudn wadleslan
lailgiasaiesegurlunseuvesUssmanionianele 9 wifluuuesfinhedufionissude
wagnstiemdeiuluseivlan Tastduauensnludnsuyvesuy nsdaasuduinimn
waznisuAledymiidsmansenudeuyveviduazlanlunmsu Insn1sdnundu
w3esilefiddnlunisadsuasimuinadieslaniifiinnusuinvounazfidnd inly
Uszidusing q Afiwansznuselanluszduaina Insanizlugaddiadinisidenles
sshsfauilanansnafetuldiowsssnds msfnwlddiousdodianuitugiu
Weafuivnnis widsdesdgnileinuruazarfouiisuiulunsdunaiiioslaniisl
anunsevtinduar fuiinveustetymilintululan wu 1) msdaaiuandlaly
audunaieslan 2) msSsufifsrfuaiiunainuaieniaiausssunarday
nsAnwmstiauddgyiunsisoudifertuamiunainuatensiamsssunas deay
Lﬁa’lﬁéﬁwmﬁwLLazlfﬁﬂaﬁammmesimwdwﬂismml,azﬂﬁjmm q Fadudsddy
Tunsa¥sanudlauasnsegsmiuegsduiludnslan nsAnuludostvaeligau

LliflgauAiiunua1vanuuanmIe wadsauisaiaunuiuiewdlelymaiie



wiluseruresdunazsesulanls (Hargittai, 2010) 3) n1sWmuIinwen1sidmnalulad
TunmsdaaSunsidsuntas Tugaddvanislfmaluladlunisnuidueiosdionddy
Tunsasanadiedlan nisAnsludunisldmaluladarsaumnauaznisioars (CT)
szi’asf[,ﬁ;:&%'aummiaLﬁﬁwﬁﬁayjaﬁﬁmmﬁﬁ@Lﬁaaﬁuﬁmwwﬁaiaﬂ Wy nswasuwlas
aningiiennia Ansuyweyu LagAIMAeNAIMIEIAN kazdasaddausauly
nsuAledgyvnnaniildegrdivssaniamriuunanresuosuladvdoludoaiiie
(Castells, 2015) uaz 4) MaiFoudifionsimuieadsdu nsAnwvuAsfutmme
n1sWauIe198e8u (SDGs) vesanuszywddudnuiladdnisadglunisadig
waledlan msliauiiAeafu sDGs YaslvigiSoudnlafsmnudifyvosnisiamn
AfsBulunndu Wy M3anaueINaL NMIdLEsNNIAne wagnsundosdaandou
srudanisdnasunisidrusiulunisudledymiiinaselan 1wy n1sannisuaes

AIBUNTLIN NITTNINSTNYINTTITUVIR Laznsawasuadnsiazlonialunisne

A WMMeua:AUIEgvININATUTadI WD WaULNMSIZBUSDEN VS EU

§ o w

nsdunealuladuivszyndldlunszurunissoudiluniddunagndddey
dmSunisWauinisAnwiegededu IasmnizlugaimaluladfinaiunuindiAsy

o330 UsE971 7Y 9819l5Anny nsldmaluladiewmuinisiseusdauinsauiu

aa o

1. Aumasuaniedava (digital divide) aanumdeuaimisnasadaiu
guassalng Tnsowiglutsemaidaiaun Wy nsvislassadiesiugiudumesiie
Tudluflvuun MldgSeulufiufimardliauisodidnissouiuvveeulaivie
Tisslonianimaluladldednduiidrediadu Tuvsemelng fufivuunuisusis
gilsifidgyaadumesidafiates dwalilsadouluiuiimadldamnsadanissou
nsasunvuesuladly ludszmadulaiids nzfiinslnasingudnansiinasidnie
weluladfisidn lfiAndorinnisnvudefsufuiuiifios diluduuamsudla
SpunaanunsavengAsernedumesilnrulasanIsu “Internet for ALl” wazduasy
Audmiioseninefguazionvuiiioatuayugunsaimaluladlvfugidouluiui

UIALARU

10



2. msldmeluladodnslivanzan nsldmunaluladfldmmnzay Wy nsiiann
Toyaandumesidaunniiuly Tnslildnsadeuunasdinn wionsiounisaoudiniu
walulaBuinninsiaundneeiiugiu eravmligiFouriaaiiuaiuisalunisin
as1e9 fhegragu msldlusunsuudaniwilaensdeglinsivdeuionn deuald
TniSsuliimuinuesmuateiegiuiase viddsaseululssmaiufiiunisldsyuu Al
\ensaadounauvesiniFoustaanlonialunsldfuduuziniednainasgaou
thluguumandly agasiiununlunisifuguanazesnuuunsiBeoudivmnzay
nisasulilniSsuiauinuelunisnsirasudeyanionisuaunarunaluladiu

a Y a a wa
mnaaummﬂgum
u

3. Anuvasadouazanududiud (cybersecurity and privacy) wwanwesu
nsi3eufeeulatvaisurisieanisteyadiusivesdifou 19u Je 7oy ndedeya
nst1sziiu anuidssiiteyamandozgnlanfiviefiluaniadimansenuogiaiouss
fegratu NMstanfinisleesselsnisuluansy dmalideyadiuynnavestiniseu

vareduaugnedn wnanresuiseuiesulatuiiwiigniansalisesnisviedeyadly

=Y

Wedngusrasinianiseain dluguuiniaudlunisdeduldngseideuaunisundes
Yoya U GDPR Tuannmelsy wagnisdaasuliunannesunisiseuioauladldsyuy

u 9

Wstiadeyaiuasnsie

4. mnueseanasdaynigunmda n1sssuiiualulagfiadeduduiaiuiu
91VENARBAVANATY LU 81N15UIANT UIANAT UaggunInde 1Y AULATEARN
nsseulufiufduiusnisday fegradu dnSeulugUuiseuseuladifuguuuy
Tweladn 19 s18nuiiiensinsenlazANuIantanAgLitdy NSSEURIUNTNRe
< a a ! Y a a gj o ]
WunaruuludufedmalidniSsuuisauiadymaigaidu drluguuiniudile
assaunaszninnsseuesulatuazianssuiiliertesiuntne Wy nsteuninea

ndesasiuivseldnszay JavisinsevintussuieligiSeuldtounane

5. mswaumealulagegesiasnaznisusuddlaviu welulagidsuwlas
sasionavibinguaziiseudsudiliviu vievavinuelunisldruniediendudon
frag1aauy nrsasululdszuuisoussuladlufdutudlutialedn 19 weliiuln

ATTIUINIINGIIaTinwEnIsidunannesufdia n1sdulnngendwiseg1sdaiiio



TuFaalusvinlviunalsuisudesasmuiiniinlunisiineusuasiiluguuimauily wu
IneusunsidmalulaglviasuaziniSousg1wsioiiior sanuuuwnanvasunldaudie

uardaveudanisiuiguwUa

wudMvYMsdvlasunnu:ua:msisinalulagosnvgvéiu

o

lugamdviamnalulagiunumdrdglunstumdouasugianasdenu nsdaasy

4 <3

Winwznaznistdivaluladedsdiduiadudsninidndeddld wuaniellifieusddae
Waundnanmessyera widuduedesdloddgylunisasamnudadunsluseduiaadiu
wazszaulan n1sleuiwaznisysannamalulagiunisiauiegiedsduiadulssiiu

¥

aeslvimudAyoe198s

1. wmansiSeunsaeuiiysanmsmealuladiunisiamnesedsdu walulad
annsaduaznufitiedenlonsiFouiidrfunsiamnedsddulsognadiussansnm
nnsiEeunsasuluanissudl 21 Famsiunmsiamninuefiaenadesiunsuasuulas
vadlan WU N1AATININY NsuAlyn wagAuAnas9assd AluaiunIsseus
SesanudiBudiudindeunazdiay fegratu nsldunannedu e-learning
WioaeuiisafunwAniasugiamyuiioy (circular economy) eeliigiSeudlats
nsldninensoeneduen wonani walulad Virtual Reality (VR) uaz Augmented
Reality (AR) fsanunsndiassanunsaiilonisiony Wy nansznuvesmslasunla

anmgiiennie wsensuidymdsnuluiuiiianizliegralused@ninm aumisnen 1

A5 1 KUININITREUNTERUNYIINISIALULAE AU ST RE 19838y

LUININ svazdun f9819

nsldmaluleBiiteatiuayy | matfisdss@vBnmnaioud | Khan Academy uasg
nsiSeuiuuudsby My e-learning WoUnaATY | Coursera liusnisnsiseus;
MsBoud wazuwasmedy | flifdediAnsunaiuas
paulall a0l




a = = o o ' o '
MN1919N 1 LL“L!’J‘V]’NmiLiﬂuﬂﬂia@uwyﬁm’lmimﬂIuIaEJﬂUﬂWiWGMU’IEJEJNENEJu (n@)

LUININ

=
NYA[SLYN

29819

ns3suiuuudiseudu
AudNang

THwmalulag AR/VR way
Al vileas19uszaunisal
NIZUAAS

VR l¥aaudidinegisag
TAssEsawas way Al 978
wugtillonmianizynna

nsysansmalulagiu
LUNUUNENITHAIUINEIEU
(SDGs)

TonueaulauvisaleUndndu
WNBAS19ANUATEATINLAEN
fiu SDGs

woUnaLtAty World's
Largest Lesson GERE
AUSLALITY SDGs

n1stguIHIuUNIneIns
MINSANILUUUA (OER)

14 e-book Jdlen1saeu
MOOCs \iaindenisiseus
W3

OER Commons tuUsns
2 a ~
aaﬂﬂiLiEJuWiVl’ﬂaﬂ

AINUSINTBTENINGNA
NSANYILATEAAINNTTH

ATSHRIUIYNBT LAY
Jszaunisalniunsinegu
WaNISIIEUTU TR

Microsoft Education aniuenu
MSWRAIUWINYEININALLLAE
AunsSuunFEnw

ASUTTLIIUNALAZANAIUKE
P ERNGINGE

Tdunwanwesu Learning
Analytics

WaRnmuwazUseuiung

Google Classroom $ilaes
ARRMIUNANTTAIULAY
Ussiiunavesgisou

aa o 2/

2. naatsleuisuaslasainsiuguileativayunsdouilugadava msais
Aanuinienlunisidrfanalulagiluiiladdyresnisiauinisseuslugaiia
nsasululassadieiiugm Wy Sumefifemnudigs wagnisdamgunsaimelulas
Avungauuinguiuizuns astheantesinsnunsAnyinagatiuayunsimuyinye
Tuszegenn dregrsvesanudiiafe lasans “1BestariNet” vodualdoiidnm
Tnssadrefiugrufdvialifulsadouiaissma ven1siwuissuy e-Government
vonealailly fvilinisAnwieeulatdnarsidudrunisvesdinusedrfu uonani
wlguneatuayunisundesteyadiuyanadarisaiirnudesivlunisldimalulad

a v =
AN HIUAITINN 2



P o 1 «:4' Y] = aa
AN 2 ﬂqiﬂiquIEJU']ULLa3IﬂiﬂaﬁqQWHEWULW@aUUﬁHUﬂ’]iLiEJu%Iu&Jﬂ@f\] a

Y

]

WUINI4 I1UALLDYA
nsimulassadne | Tugandvia msiilassadsiugiumamalulagnfdudaidaey
& ~ = ) = v = I a s & A <
ugrumamalulad | Naalunsaivauunsisew; nsweusdedumesidniiinimig

waztane s udadowsnifeaianTaun WSIZNISISeUNITADU
Tugaltldaiuisaaniunisidedauduiininlifinisgeuss
Sumasiteinuizay 1saSsudazaniudnuiseslasu

nsaduayuaIniguIansestansNiieIteslun1sinag

<

a s & aa = o A a s
E]uLV]EliLumVIMQMﬂWWQQ FIUAINTATNILAIDVIUDULNBDILUR

[

Tuiunislna welvinnauaiuisawdrfenisiseuindvala

1 oA =1 o a o ¢ ¢
pgnaiiisy uenand nsIanindnduaiuazaunsain
WMEgaN WY peufiimes wiiude vieaunsalddviadu 9

a =

Aldudruddgilaasuestiy TsaSsunazaaudnwinlsi
N133nassIvlssnnaiodogunsalndnmunin wazaiulse
sessunsseuinldmalulaglalunnseduty saudenisvinla

o o Y A A aawuyy I3 a a
ﬂELLag‘UﬂLiﬂuaqﬂqiﬂismﬂiaﬂllaﬂﬁ] a'lﬂaﬂ']\u@llﬂigamﬁﬂqw

ANSWRIUNVINWE AN

dwsunsuaziineu

naRmunlassaiisiiuguiitifissegiufoadvlifome
mnlufinsiauinvefIvaliuiaguazinisey n15eusung
Woannvinvznsliesesilofdvialunsaeuiiofudeidniu
AsfaussuiIsnslduunanesuesulatsine 9 suda
nsenLUUNTA U AU TS suiumAluladfdva
nsivinwrlunisldwmelulagliiiewagiglinisseunisaau
firnuvannuateniu wAdsansoduaiuauAnaisassa
waznsiouslusuuuulng q Afluseansaimannninds
Twnizidendu mswaunvinueAdvalrunitnizoufiduddidos
Tawdfy 1wy msaeuinBeulidnnisldiaiedienum
Yaya N1sleuEIuLeUNELATUNSANYY Msen1TvineuTIiy

Tunguituwnanwasussulal UniSsuazdeslasunisinelu




P~ o » X P o = aa
MN1T9N 2 ﬂ’]'ﬁaﬁ’mu‘LSU’]SLLa31?5]3@35']\1‘1/\]1‘!?714LW@aUUaHuﬂqﬁLiﬁJUﬂUQQWQ

o |

a (»9)

LUININ

S1gazLaen

P = % a A qu = v
Tanuenglunisidnalulad ieliminwiaiunsaseus
laegnafiusednsnm wazanunsauuiidiuaninwingey

= v A '
ﬂ’]ilﬁﬂugmLUaEJULLUa\TE]%@aE]@L'Ja']

Msas1allarmnsiseu

ANSADUNUNLEY

(% '
aa o ¥ = a =

n3ssuslugafidnianeinsiieninisiseuntsae iy
funslfinalulad dofu nsWaundenadvaidamunin
Jadudsddny WommaFoumsaouluguuuuddve wu 37l
Msaeu 1NUN1sANYY WiedonisiFousaanunainnany
axtnenseiuauaulaaraudlavesiniFeuldfsdy
uona1ndl Arsinsimudenfiausadiisldinsuas
azandugUnsaising 9 deliynauanunsniFeusldnnyni
nna nsuFundngnsnisanwifidudiunidsiididalu
nsimuINIsteuslugafdvia vangnsnsAnyInlsiinisusy
TidfunsFousiléinalulad 1wu nisaeusinueAda
muglufudoninints wion1sdoudiuunanesusaulay

enusanfawnastoyanuainvansle

ANSENETUANEIEU

LAYNISLINDS

Turziediu n1sanveidnenefanatdudnuilad nuien

ddlunsatiuayunsiGouslugedivia mssiulouneiivael
nnauasaiiiunalulaglasgiauvinden Wy msatuay

nsdamgunsalifisasendandenslviuinsdumesidn
Tuituiivislng agthoanmumdendlunadrienisiious
A wagvilinisSeuianunsadiialayneu lddnazanain
fugrumadsauvieiasugiafiunnsieiu wenaini msatuayy
nsiseudnasadinAiludnvialouiefiddny msiznisiann
FinweddvaldlddosfiamndouldifsudluioFousiby
nsasslenalvitvyanaluyndrsiglaieuiiazimunrinuy
Tl 9 azvagliynauaansadiufudhiunsiasuulasmes

Tanfanalneg19iuseansnin




aa o

P o 1 P o = '
ANT9N 2 ﬂ']iai']QUIEJU']EJLLa31@5\‘133’]\71’\]142']“LW@au‘UﬁHUﬂqiLﬁﬂ‘u%IuEJﬂ@q]wa (n@)

LLUINIY 5'1853':5891
a A o a aa v a a a
ATUTELUULAY LW@IWﬂ’]ﬁLiSu%qu@@"\]V]amﬂﬁgawﬁﬂqw AsUTELHULAY
a a = vy I dl' A v Y
N1INATUNG ﬂﬁﬁlmﬁﬂumaﬂﬁlﬁﬂugaaLUuLiaﬂwlﬂJaﬂmﬁaua\‘mﬂmiﬂ

nsldveganarn1siAsizriRaniIsieuiazdielvaiunse
Usulganszuaunisseunisaeulusuianld n1shnniunag
nsldmalulaglunisiseunsaeuazdiglinguavdnnisdnw
annsaUul T msaeuilolimraufuanudosnisuas
aumavTaesinEsuuenaini msinisusudsuleus
sgaiauatilenouaussionsiUAsuuamamelulabuas
anufesnisvesiniFounazay ielvinisiFouiluyafdsa

anunsasiiululaegnaliussansSnnwaz St

[

nsasleuiswaglasiadeiiuguiieativayunisseuilugandviailudedfy

o

naglvinisAnulugaluianisaimuiluldegiefivsed@nsain nsiauilaseasie

Augrumanalulad nsiauinweRdnaliinaguazinisey nmsaiadeninisiseu

nsAoUTMMNIEaN wazn1sasasuANddularnsifunalulad asgaelinnau

QQ(UVLYJ 1 1 U a a a £ 1

’ﬁ’]ﬂJ’]iﬂL%EJU%LL&%WWU’]ﬁﬂUZFLuE!ﬂﬂ'ﬂ]‘ﬂa peg1uTsuuLaziuss@nsain dleg1g

[V
aa v aa v v =

Tassmsfivszasanudniadu 9 loun lassnislsadeundvianiinisdansdululszmelng
TingUszasdionmuilasaaieanugIun1en1sAnwadnatiiulsaseuluiuidns o

UsEnA Wy NMsdnmaeuiawesuaznisidniiedumesidnninuiags saufsniseusy
aslvliinwenisaeulugluvuesulatuaznisldmaluladieduasunisisous vie
1ASINITNITUYITUANYEATNA 19U N15UT9TUN1508UlUTLNTY (coding) N15@319

| o

woundiadu ieniseenuuunsinddvia WuRanssuidenseduliindeurieyana
MmluauinwenisunaluladuaznisldiniesdieddvalunisadisassAnaau
Wusegraniilinisiseudidnfsldisuas vainnateduastieasuasnainisiseusad

Uszdnsnmuazivangauivgaaielvl



| a @

3. NMsaaEsuineewazn1snaluladagedsguluusunvesusswmelne 1Ju

' ' '
a o a1 (2 A aa o

dsdAey SU']EJTJULﬁaQUﬂ’]iﬁWU’]ﬂﬁﬁﬁﬂH’]LLﬁ%ﬂ'ﬁ‘VT’N’WUIUEJﬂﬂf\W]a Taganizluguun

<

~ v

ffnafidasitaludunisddanaluladuazlonialunisiauiineesng 9 n1sin
walulagunldlunszuiunisifeuiiaznisimuinyeasdisiaSuasianinuviniey
wardaadulenmalifuussvwulunngiinavesUssmeldognadedu 1wy nsduady
n1sAnwluanvn STEM (Science, Technology, Engineering, and Mathematics)
TulsaSouvuundudnnilaisnddaluniseiounnundeslviuauiulnilugaidsa
Feanvmarianduiugulunmsiauimelulauazuianssufiddgyluewian Tnsamey
Turwuniifhuauaauninginsnams@nuiiiuluiianndngn msuduusansdeu
nsaoululssssuruun laganigludninermans walulad Ienssurans wag
Adamans vglitdnseudainuiwaginuelunisimuimalulaguaznisundem
ARgrtesfumaudsuuladugadda uenanditannsoduaiunaFeussiunsld
\3eailonazdendva 1wy msldlusunsuneuimeslumsieuiivadamanivie
Inenmans Wnlugnisusuugulevisnisfinevesiguanisatuayuainaiaenyudy
dsiidflunsdaasunsliimaluladosredeiululssmelng ulsuiefiatiunisiaun
Tnssadeiugrunaznislinisatvayuiunisdnwagdaelinisldnaluladanunn

a

veevoulualudnunyuunlauntuuenaint nsadvayuanniaszlun1sdamtunu
vsednsuseloviay o dwsulasanisiduasunisiseuinaviawasNsnauinyeava

zvrelAlasINIsmaItaiunsaniiunisleegedsdutaze1iuu

DVANDSIHKL

1. nstwmaluladlvdundunuinliuniswaunndsgy Tugadana walulad

3
s <@

Tl egelgauseivg (A) vdenwu (blockchain) wazdumesiinvesassnas (IoT)
srdafiunumdndgluniswanniidedy slufudanedon wsvgie waedeu feghs
Wu Al idaglunsiunenansevuresnsivasunasanmgiennimideldlunisinuns
0898u blockchain AtglunsfinmuuviasinvesdudviienisuImsdanisndaau
pgnlUsdla way loT Malunsnsvaeumslindsnunaznsdnanisninensssmwd
ptniiusyansam walulawmdrdteaiuayunsimuessdaduisluseduisiu

wazszaulan



2. wnliuvesnsfnwisufdvialuowian N1sANYIAIUAITA lueUIARE ALY
msléinaluladlunsairsszaunisainisiFousisanudavgunasidnisldanyni
nsiseuesulatuaznisiSoudituunanesufdvasznanadudiunivesszuy
nsfnwmdn andunisdnwivzuSuiuiiesesiumsiSousildmalulad wu nsld
{jﬁgﬁywizawﬁiummuzﬁwLﬁamﬁmmxauﬁm%’uﬁﬂL'%&Jul,wiazﬂu nsldfde VR/AR
WoeiuaiansFousuvuiidiuin uasmshmsinsgideyautislunisussifiuna
nsBsudiitensusuUssUssavsnmnisaey wonanidsfinsiaulusunsunisSeus

[
o

nzaununisiseululanyouleanITaunTu

I Y

3. Madenlesseninginuelug 9 wazarudunadiedan Wnwelnd q 9
Aertearunslimaluladidvia wu nmadoulusunsy msimsgsideya nswann
woundiadu viensliiedesile Al dsnaneiurinuefiduiululangalml ansiawn
Finvzmaristowssudieulindontumadunadledanlummsswd 21 Fanmadila
wialulaguaznisldiuedalivss@nsamazsidunguaddglunisfidiusuludszsiau

seaulan iy nisudlelamdwindey NsduasuANueRsTsudInL vTen1vinau

1%
oA 1

suiuluguvueeulatdnvainuaty vinvewantiazdigliuanaauisadunuimludaay

lanfweulesiuniumalulagagalinuaiias Sagu

unasuy

unAuinanfsunumdidgveanalulaglunisWauiegegitiu lasanis

'
aa o =

Tunsiesuaieinuenadledanlifuidnuazionvulugaddia daneluladlmi 9 9
annsadelinfnuaziesuiauninueisiiudmsunsmdgfuanudiessaulan
Wi nsAsunasaningfiennia AIRAILININEINTEITUIIR wagnIsdaTy
Anufenlun1sfnyr AsiauTnweRdIvaluiiniagievuardiglinaniani
aumerlunisvhausaznsivnumludenufidenlostuinumelulad Tneanansald
vnuwzmanilunisasiassdutanssuiinoulandnsiametiedeiiu filuduaseia

deu wardanaeu



° v @ = 9 o =g v = o
ANUIUUNATITANEN m'i‘wwmLL@%‘LJiuﬂ’gﬂﬂﬂiaauﬂﬂjL%ﬂiuiamuﬂizuaumﬂi&mg

A aa o

wu nsliieTesilendvialunisiSounisaey elifnuazienvuivinueiidsnduly
nsvhendlulanddva uenaindl msduaiunafeuiidenloafunisiamnegiediu
Wy mseudiulusendiifsdesiuiymaanadenuazasldinaluladlunsuidam
dwmfugimuaulovigarsiauiulevisiadvayunisidifanaluladegraviniion

Tngngluiufivindlnariegusunviauaaunisidifdumesidawaraunsalnisseus

aa o

asraununsinineeAINalulsussunazyuyy swutanisdaasunisfnwiinuen
Wetesiun1svmuiegnditulundnansnisfineiveaenivy nisatduayulaseasne
NuguaumalulagaztieiasuasilonianiesnisAnyinazn1svaueg1ediey d1msu

Aldnumalulagniduinuasienvuasinnusuiiaveulunistdnalulad iiewaiun

a |

pgedidunazifunafiodlanfifasusssy msduasunisldmaluladlunisuidgymdsa

A a £y

Wy MswaniweUndiaduiiisduasunisdner viensldiasesiendalunisgua

'
o

AWINFDU NISHAIUIANAINISOIUNSIEATUTlageg1eiuseanSnnwasdaiuay

1Y

el ANLaZLENITUAINITaYIN Uz TunUIN g e TuaunA

o

[

Tusuannisldmaluladazdunuimdaglunsiamuieg199sdu Tnganizly

N3Ny veufinwazievuluduiiva Jeasdrsiasuadisanuaiuisaluy
nsvhaululaniideslesunalulad nsiauinuefiisidesiunislidmalulad
Wy MaBeulusunsy msdwsizideya msld Al lunsudlvlymdseuuazdaninden
avteliesuiianuanselunsidiusalulaseniseng q fiunisimunegiadsdu
Aensluaunandajuiuluinmstauimeluladiifinansznunisuandedsiindon 1wy
nsWmuIndsunauwny uwaznisldmaluladlunisifiuaiulusddalunisdanis
NINYINTFITUVIR AsduasunIsfnwinaznisidiianaluladlunn 9 gilaAazdle

anYa9I1ameRITaLazdasulonialuniswauiagedsdiudgnsuiantazievusidlan

=) ¥ o =2

Aswameluladfidsiuazdosmdsdinuuinveunedinunazdsindan sauds
nsdaasunsAnwwaznsilnvinuslufiannsfidenndestunsiausgedidulussezen
msldineluladiflonsiannegedidulimswddunsldinaluladifiensiauiasugia
widadunsesuadeinuelitudnuazienvulunisifunadiedaniisulinveusedny
wazdwandau n1sWanesRIaluenvusaznsidmaluladegrdiussansam

1%

e lnINIE NN EUTINTUNTHAIUN 81998 ULALAS 19AIAUTNATUAN VS UBUAR

19



LBNE5919949

WAnn suasauth. (2563). Mafnuwion siaunugluamssudl 21. 215a193Touaz
W, 20 (1), u. 87 - 99.

ANAY Yuasey. (2562). waluladivdaulnelugaflna. 2saismsinenlne. 13 (2),

Uu. 45 - 52.

Ananwal AnAlyAndue. (2561). walulad loT Aunsian1sninegns. Msarsmalulad
LazuIANgsy. 5(3), u. 1 -15.

Anderson, J., & Rainie, L. (2018). The future of well-being in a tech-saturated
world. Washington: Pew Research Center.

Benkler, Y. (2006). The wealth of networks: How social production transforms
markets and freedom. USA: Yale University Press.

Castells, M. (2015). Networks of outrage and hope: Social movements in the
internet age. Cambridge: Polity Press.

EdTech Review. (2024). The impact of technology on education. https://
edtechreview.in/

Fullan, M. (2013). The new pedagogy: Students and teachers as learning partners.
Learning Landscapes. 6 (2), pp. 23 - 29.

Hargittai, E. (2010). Digital citizenship: The internet, society, and participation.
Cambridge: Polity Press.

Prensky, M. (2001). Digital natives, digital immigrants. On the Horizon. 9(5), pp. 1 - 6.
https://www.marcprensky.com/writing/Prensky%20-%20Digital%20Natives,
%20Digital%20Immigrants%20-%20Part1.pdf

Saavedra, A. R, & Opfer, V. D. (2012). Teaching and learning 21* century skills:
Lessons from the learning sciences. New York: The Asia Society.

Trilling, B., & Fadel, C. (2009). 21* century skills: Learning for life in our times.
San Francisco: Jossey-Bass.

UNESCO. (2022). Digital transformation and sustainable development. Paris:
UNESCO Publishing.

United Nations. (2015). Transforming our world: The 2030 agenda for sustainable
development. USA: United Nations.

20



United Nations. (2024). UN Sustainable Development Goals. https://www.un.org/
sustainabledevelopment/

United Nations Development Programme (UNDP). (2024). The role of technology in
achieving the Sustainable Development Goals. https://www.undp.org/

World Economic Forum. (2020). Shaping the Future of the New Economy and
Society. [Online].

21



|G W
Ll & =




(miﬁﬁﬂ@ﬂﬁﬂm% UITINGNTETNVHTUYT ‘ U7 3 atudl 2 nsngian - Sunew 2568)

SULUUMSWAUUNEUSSOU:ASWIUNMISTLNALBVSNUA:
LASDUNIYADIUSOULD IWDENS:QUWNAAWSLEVATUMW
UDVRISYUlUNGUDNDLIBYVLIDU

nens Joytygauna'
TANUNTINAR SN0 IUWAWURNMSANUIUS-OUANUIW:LEN WA 2
dwa: thayakorn@esbc.go.th

o o

UNSUUNAIL: 26 SUAN 2567 JuAwAlaunANy: 10 Wwieu 2568 JufinauSuunAng: 2 Sunau 2568

unAQsio

n53dell TdngusvasAioimuisusuunisiauiaussausagiun1sdme

a

WBIINLaEATEYIEANTINLD WBuNTEAUNaaNSITIAan NURIETeulunguene

9 u

[
o o Ly

Wealiu 19353 dsuasdiann 5 duneu il 1) n1s@nwideyaiugiudmsuiamg

e

LY

sULUU TaensAN®ILUINIIINATITIATIZILBNEATT WaENITVNIUTINAUTENINN
tn3douaziidrulddmids S 9 au nmsAnwanmiiduais anmiinasaziiu
wagaudeen sty Uszwnsidufuinisuazaslunguénnedosiou s
12 TsaiFou Insfnen 2564 S1uau 60 AU agunsAnwiteyaiiugiu 2) n1sad
wazATIvdeUIULUUMNIIRIEIUAUgnaewarinsgIualulUls Tnednsnand

v

U 9 AY 3) AsAnvmansidULuUAUEUIMITan IuRnYILazAT @0 uAnY
ngudneToniu dau 12 Tsadeu MUFTRnulunsAnu 2566 Taemsuseiiu
Auiiarauilavesuliva aussouglun1sdnnisiseuivens Laskaans
WBaAn nvesiien 4) n15UszilugueuununInsgIuaumiigautaza iy
Uslowiiuaneusmsaniuine uwasauzasluanufnwnquetneifesiiu 31U

12 lsuSeu MUHURMTNIlLUNSAnY 2566 wag 5) NSHeLNIFULUULTRUTZIEY

u

= b4 =

nsgeusuiumsIRuadl Aflnnuiuszaunisaluaziludfidiulidiudsuaseinu

nsneaedldguuuy 9w 15 vt

23



HAN1TITENUIT JULUUMSHRILANTIOULATHIUNTTINALBTNLAZIATDUNY
ausnile iesnsyiunadndiBanuamvesdiFoulungueneilisninu fe JULUy
nsWmuaNsIauEAgHuMsTmeABagnLaziaier1uauTIuile (PIEC MODEL) il
gnsEAUNAENSIBIRN nvasliaulunqueneluiiy lesdusenau 5 asAusEnay
fail osdUsznavdl 1 NANN15Y8IFULUY 93AUsENOUT 2 TnguszasAvasgunuy
psAUsENOUT 3 NITUIUNITVDIFULUY psdUsEnoUT 4 wwImensusziiiugiuuu

asrUsznaudl 5 Reulvarudusalunisihguwuululd

ArdARy: NMTHRILIANTTOUEAT NMSTWARNIN LWwToYeANTINLD AMAIW

VOIHIITUY

24



( Dhonburi Rajabhat University Education Journal ‘ Year 3, Issue 2, July - December 2025 )

A Development Model for Teacher Competency
through Proactive Supervision and Collaborative
Networks to Enhance Quality Outcomes of
Learners in Chiang Muan District

Thayakorn Punyaudomkun'
'"Phayao Primary Educational Service Area Office
E-mail: thayakorn@esbc.go.th

Received: 26 December 2024 Revised: 10 April 2025 Accepted: 2 December 2025

Abstract

This research objectives aimed to develop a teacher competency
development model through proactive supervision and collaborative networks
to enhance the quality outcomes of students in the Chiang Muan district.
The research employed a five-step research and development process. First,
fundamental information for model development was studied through
document analysis and collaboration with nine stakeholders. Additionally, the
current state, desired state, and needs were examined. The participants
employed in this study were 60 people. They include administrators and
teachers from 12 schools in the Chiang Muan district during the academic year
2021. Second, the model was constructed and validated by nine experts based
on accuracy and feasibility standards. Third, the implementation of the model
was evaluated with administrators and teachers from 12 schools in the Chiang
Muan district during the academic year 2023 focusing on processes, outcomes,
and productivity. Fourth, the model was assessed for appropriateness and
usefulness with 12 school administrators and teachers in the same district

during the academic year 2023. Finally, the model was disseminated and its
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acceptance evaluated among 15 experts and stakeholders who possessed

relevant knowledse, experience, and familiarity with the model.

The research findings revealed the Proactive Supervision and Collaborative
Network Model (PIEC Model) developed to enhance the quality outcomes of
students in the Chiang Muan district. The model comprises five key components:
principles, objectives, processes, evaluation guidelines, and conditions for
successful implementation. The study confirmed the model's ability to support
the development of teacher competencies emphasizingcollaborative and
proactive approaches in education management to achieve sustainable quality

improvements for students.

Keywords: teacher competency development; proactive supervision;

collaborative networks; student quality outcomes
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MINATIESA | 2.2 WUU Ussilluan | Uszilu N5URUTU
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3) NSEUIUNTUWALTIIN 4) wuImanisussiliunanisimeadegn 5) Jadedidana

AaAUATIVBINSTNALTIIN

2. N13a51UAEATIVFDUFUL VUM INAUANTTOULATH LA ST ALTITNILAY
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318N13 AnLade Andrudsauunnnsgiu ulana
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34




INANTNA 2 NUTT ANUAATIUVBIINTIAMIAADINFURUUNMTARUNANTTOUY
ASHIUNTINANINLALLATOUIEANUTINLD LINRYNTEAUNARNSLTIAMNINYDILITEU
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35
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LASBUIAINNTINLD

239AUTENBUN 2 TnQUTeasAueInITmuIaNsTausATHIUNSTINABNuLaY

= 1 1 =
LATDYIYUAITUTINUD
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318M15 Aady | dauleauuninsgiy | wan1sussiliv

1. fupnudiesanisldau 4.63 0.49 1nian
(perceived ease of use)

2. umsiuitauselevl 4.62 0.49 WINgn
(perceived usefulness)

AT 4.63 0.48 undign

AN 4 WU wansweuTuTULUUNTIIWAENIN eduaSuausIauy
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A v
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2. M3a31UAEATIIABUTULUUNUIY JUKUU PIEC Model H1UN13ATIvdBY
summgndosuazaudululdlussiugeiian azvieufanisesnuuuiinevaussde
‘Uigmuazu%u%‘ﬂ@ﬂﬁuﬁ FansafuuuiAn design-based research (Anderson &
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supervision) U84 Glickman et al. (2014)

4. 15Uz fIugURuUNnUdn JULUU PIEC Model fadnuwuizauuazidu
Uselovlluseivanniige neladuddyidanadoniiudiiafonisadrefausssy
59Ny (collaborative culture) wagnisatfuayuInianudnw danseiu
WWIAA social learning theory w84 Bandura 7iléisunisdesenlag Schunk (2012)
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LazuunAnesdide nigauand (2559) Mauslinisimounsuinnssualsiiansan

ANz auAuUSUNdundn

41



UolduDltusDINNISOve

Jarauanuzlunisiinanisideluly

1. aasin1suSuldsunuulvaenndesiuusunveusazlsuiou lagisuain
nsAnwanmdagdu Jiesenla wazdsediuninensiiey elvinisanduau
Wauiaswazensvaunanissouivesinseululuegrsivsz@nsnimuaznsaniy

UTUNFI

2. m3dananalavieszuunanidoussuiseninalsuieulungudine e
Walenmaliinguaziuimslawaniuasuussaunisal wwaneamsaniiuey waswuiujon

717 (best practice) suU

3. AsisruunsAneukarUsziiiunanisaiiunuedereilles Ingenfedeya
MBUTIazdegua I welnan1sussiiuudnsisiazduusaguuuulig

ﬂ’J’mL‘mﬂzauLLasma‘Uﬁ‘uaWiaL‘i’]’mu’]EJéﬁw-]mﬂ’]Wﬂ’]iﬁﬂH’]aEh\‘iLL‘VT‘\J%\‘I
% o aw & .
leaLauaLLuscLuﬂqimq')"ﬂﬂﬂiQﬁalﬂ

1. s sUeuunsilmadagnilidunisussgndldnagnsnmangauiuuiun
Wnizvekiazlsuigy fun1TIde@ed@nifedfudyninazAinufesn1svesng

% o o A o a A o Y a
Wiallﬁ]ﬂm']@llaﬂqiﬂ']Luuqqumuqim%}lﬂf\]ﬁﬂ

2. Ar5verenan1sAnwludalsassuniusunuansiesiu tieUSeuiiey
Usganamvessluuvlunisensedvaussougaslunuiivainvaiy wazyuseidu

ANUEAEUYBIFULUY

3. ANSANYIANYAINWIUNISWAIUILATDUIANUTINLDTLAUNUT LATNANTENU
YouATaYEAaNadnsN1sITeuive s eulusrered saudsunuinvesyusuly

ANSHEIUTIUAUNITIANISANW

4. msAnwunumvaamalulaglunisaduayunistimadegn Inewseuiiou

HANITWARIUIANTTaUEATTENINnITidunannasuadvianuidauay wazd151

AuAnviuvesngneaiunsldnalulaglunisimuinues

42



LBNEID19D49

<
a v 2

AnAfnA gssubasu. (2567). ﬂ?i‘ﬁ@uuﬁﬂLLUUﬂ’]iU%WﬁLLUUﬁd’Jui’J@JLﬁ@Lﬁ%Mﬁ%’WUN‘UU
LL'VNﬂ’]iL38u3‘1/1’1d’3511’1‘ﬁ‘1/\lG]”I‘Lm’ﬁﬁ]G]ﬂ’]iLﬁﬂun‘miﬂm@\‘iﬂﬂ‘i\‘iLiﬂuuﬁﬂu’ﬂu3u’)’]ﬁ
mummmmwwmiﬂﬂmmsmﬂﬂmaﬂauﬂs Lﬂﬂﬁ')ﬂ&lﬂ%ﬂﬁ‘u 4(2), W. 395 - 409.

37 NauINE. (2559). NsIvuazWMUI (Research and Development: R&D).
nyunnEvUAS: dnRuRLIRaNIaliINeNde.

a"wﬁmmwmﬁuﬁmiﬁﬂmﬂszauﬁﬂmwzLsn bR 2. (2565). F189URANITUIZLEUY
nadugnsNIINsBeuvesinSeuluaiud, https://www.pyopeo.com/report/
operating-report-year/1471/

ﬁ’]ﬁﬂmuﬂmzﬂisumimiﬁﬂm%uﬁugm. (2567). nMswawIN1stimAnIsAne Ussdrteuuszana
W.A. 2567. https://www.esdc.name/esdc2022/pages/doc_download.php

a7 guTla. (2565). nawaunagluiufinsiuns: uwumensadiegusuwisnnFeus
Ha13dW (NPLCs). U1INeNasaIuasunsilom.

Anderson, T., & Shattuck, J. (2012). Design-based research: A decade of progress in
education research?. Educational Researcher. 41(1), pp. 16-25.

Danielson, C. (2007). Enhancing professional practice: A framework for teaching.
Alexandria, VA: Association for Supervision and Curriculum Development.

Fullan, M. (2001). Leading in a culture of change. San Francisco, CA: Jossey-Bass.

Glickman, C. D., Gordon, S. P., & Ross-Gordon, J. M. (2014). SuperVision and instructional
leadership: A developmental approach. (9th ed.). New York: Pearson.

Guskey, T. R. (2000). Evaluating professional development. California: Corwin Press.

Hargreaves, A., & Fullan, M. (2012). Professional capital: Transforming teaching
in every school. New York: Teachers College Press.

Hord, S.M. (2009) Professional learning communities: Educators work together towards
a shared purpose. Journal of Staff Development. 30, pp. 40-43.

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and
development. Englewood Cliffs, NJ: Prentice-Hall.

Lieberman, A., & Miller, L. (2011). Teacher leadership. San Francisco, CA: Jossey-Bass.

Lieberman, A., & Wood, D. (2003). The work of the National Writing Project: Social
practices in a network context. In F. Hernandez & I. F. Goodson (Eds.),

Social geographies of educational change (pp. 41-56). Springer.

Schunk, D. H. (2012). Learning theories: An educational perspective. (6th ed.).
Boston, MA: Pearson.

Yarbrough, D. B., Shulha, L. M., Hopson, R. K., & Caruthers, F. A. (2011). The program
evaluation standards: A guide for evaluators and evaluation users.
California: SAGE Publications.

43



v

v
\,\,»

A\

s

N



< Q o o = e o o o
(175313@??115613 WNINGTIIVAYFUYT ‘ Ui 3 adun 2 nsngnau - Funeu 2568)

wamsvamsisguslagissyuuusduisounu GeoGebra
Adciowadunn3SNouMsIi3guAtiamMans
ISoonquiunwminsa dKSudniSeuBuUIsgUANUIUA 2

oftyny1 Wuslou™
UJSzMws KUDOYKISWNNG'
JStun JusAa’
T aUIUdANSSUNMISISEUSIBDNATIAMEAS
ACUANWIAEASLA:UDASSUNISISUUS UKIDNeNagnMKWaus
*Bla: apinya.pa@ksu.ac.th

o o

YRTUUNAL: 21 UNSIAN 2568 Tududluunang: 10 wwey 2568 Tufinausuunainy: 2 Suney 2568

unAQsio

v '
v Aa v & A

mMiTeasiiinguszasdiieAnumadugrsnanisioundinmanivesiniFou
Fulsonfnudi 2 Aldsunisdaninioudineldsunuuduuiindy GeoGebra
S04 vouiuniinilnda Weuinaeifesay 70 wazAnwiszduanuianelavesiniFey
sonsdanisdeudi nquiegslunidedutinFeuduisendnudi 2 s1uu 10 Au
nlsadsugnvusonuisasasgilunadeud 1 YnsAnwr 2567 lauilagisnng
Fonuuuiazas Ledesileflilunsideldun ununisdansitous uwwuneaeuianadugns
M19M358U waziuuasunmanuianelavesiniFou adanldlunsiinseideya loun
Yoaz Al wavdrudsavuuinigiu wan1sidonudn dndeudnadugning
n3eundiamans 1509 nqufuniinilaia ganinnusifosar 70 ndsldiunisdn
MsSeuiaesUkuugUU SIuiu GeoGebra wartiniseuiisyauaiiuiianelasgly
sgavun wandiliuitnisdnnisseuslasldsuuuuduln sy GeoGebra dnasie

NAFNONENINITTHUANNAIANSHAZAUTIND 1IVDITINT B

AdAnyY: KadugnINIINITSeuANaA1ans JULUUTUUY GeoGebra g ui

UNANLNSa

45



( Dhonburi Rajabhat University Education Journal ‘ Year 3, Issue 2, July - December 2025 )

The Effects of Using the CIPPA Model Integrated with
GeoGebra on Mathematics Learning Achievement on the
Pythagorean Theorem for Grade 8 Students

Apinya Panhom™
Prapaporn Nongharnpituk’
Paweena Khansila'
"Learning Management Innovation in Mathematics Education,
Faculty of Education and Educational Innovation, Kalasin University
*E-mail: apinya.pa@ksu.ac.th

Received: 21 January 2025 Revised: 10 April 2025 Accepted: 2 December 2025

Abstract

The objectives of this research were to study the mathematics learning
achievement of Grade 8 students who received instruction using the CIPPA
model integrated with GeoGebra on the topic of the Pythagorean Theorem, in
comparison to the 70% criterion, and to examine the students' satisfaction with
this instructional approach. The sample group consisted of 10 Grade 8 students
from Chumchonyodkaengsongkro School during the first semester of the 2024
academic year, selected through purposive sampling. The research instruments
included lesson plans, a mathematics achievement test, and a student satisfaction
questionnaire. The statistical methods used for data analysis were percentage,
mean, and standard deviation. The research findings revealed that the students'
mathematics learning achievement on the Pythagorean Theorem exceeded the
70% criterion after receiving instruction through the CIPPA model integrated with
GeoGebra. Additionally, the students reported a high level of satisfaction with
the instructional approach. These results indicate that implementing the CIPPA
model integrated with GeoGebra positively affects students’ mathematics learning

achievement and enhances their satisfaction with the learning experience.

Keywords: mathematics achievement; CIPPA model; GeoGebra;

Pythagorean theorem
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Abstract

This research, titled “The Development of Basic English Vocabulary
Reading Skills using Mnemonic Techniques and Vocabulary Picture Cards
(e-book) for 3 Grade Students at Wat Nang School, Bangkok”, had the
following objectives: 1) to compare the students' English vocabulary learning
achievement before and after instruction using the e-book vocabulary picture
cards; 2) to investigate the retention of English vocabulary reading skills
following instruction using the e-book vocabulary picture cards; and 3) to study
student satisfaction with the learning management of basic English vocabulary
reading using mnemonic techniques combined with the use of vocabulary
picture cards (e-book). The sample group for this research consisted of sixteen
3rd grade students (room 3/1) of Wat Nang School, Chom Thong District,

Bangkok, during the second semester of the academic year 2024.
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The research results found that the students' English vocabulary
learning achievement after instruction (X = 7.81, S.D. = 1.72) was higher than
before instruction (X = 6.19, S.D. = 2.46). The post-instruction achievement
scores were significantly higher than the pre-instruction scores by 1.62 points
(p < .05). In addition, the achievement from the first post-test (X = 7.81, S.D. =
1.72) was higher than the achievement from the second post-test (X = 7.00,
S.D. = 1.55), which was administered 7 days later to measure retention. The
analysis revealed no statistically significant difference between the first and
second post-test scores (p > .05). The level of satisfaction of the 3 grade
students at Wat Nang School with the learning management was overall at the

highest level of satisfaction (X = 4.90, S.D. = 0.30).

Keywords: vocabulary flashcards; e-book; reading retention
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Abstract

The purpose of this research was to evaluate the contextual appropriateness,
input factors, processes and appropriateness, and outcomes of the “Vocational
Education Institution towards Specialized Excellence Project” in Fine Arts at
Saraburi Vocational College. The study applied Stufflebeam’s CIPP Evaluation
Model. The sample group consisted of 250 participants selected from
vocational and high vocational certificate students (Por Wor Chor and Por Wor
Sor levels) in specialized fields of Arts. The data collection tools included: a
5-point rating scale questionnaire; enrollment record forms; academic performance
record forms; and awards record forms. The statistics used for data analysis were

mean (X), percentage, and standard deviation (S.D.).

The research findings revealed that the context evaluation overall was
rated at the highest appropriate level (X = 4.58, S.D. = 0.52). The input evaluation
overall was rated at the highly appropriate level (X = 4.15, S.D. = 0.48). The
process evaluation was also rated at the highly appropriate level (X = 4.12,
S.D. = 0.52). In terms of product evaluation, the number of new student
enrollments increased (90.72%). The assessment of students' academic
achievement showed the average scores increased by 3.10%, which met the
evaluation criteria. Furthermore, the project was found to be aligned with the
policies of the Office of the Vocational Education Commission (OVEC)

Keywords: project evaluation; vocational institution; CIPP Model
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