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AdAey: aziiufnen (STEM Education), Ufgunnsfine, Usteyinisasnsmanug, PISA

Test, Teach Less, Learn More

1. unii: wwafn Asduan wazidinues STEM Education

uaF177 STEM Education a¢lasumnuiisuagannandlusisaeamasssiiniun
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2. nannsazUFvg1ves STEM: "nszuluiiAusivgan” (Concept)
Talysredv

anunlanuguidAyiige Feduilavgugivesasiiufng Aenisnseningi

STEM 1Jundnnis (Concept) #3auuIAnTasEUY (Systemic Approach) Tulasnedan

Iun (Subject) wazlulvaruneveneglunssaeu
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USugy1uee STEM ?Né?aagluu "migm*}m'ﬁl,wul;iam'a" (Seamless Integration) lae
fununans 3 Usznseail:

1. Contextualization (N1589USUNAII): ﬂ’l'ilgEJu’;?GTENL%'m;{uﬁ]’mﬂﬁgﬁﬂuiaﬂﬁﬂ
(Real-world Problem) ﬁﬁmwwmaﬁaéﬁau luladymiunstuludununnis

2. Engineering Design Process (NT8UUN1300NWUURIIAINTIN): Frmundidu
"aewiuien” videlassasaaiuuu (Superstructure) finioraTugnIsingmansuay
AdinmansuUszgnalsiileasassameluladvidonsonn (Solution)

3. Transdisciplinary Integration (ﬂ’liyﬁm’lﬂ’li“ﬁ’mﬂ’lamg): R AR AAIRARE. Y
ey yRsuarluzdnnidadeuinemansvidoadamansuonty uaaddei
ansmansidu adedle’ lunsadnatedym
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INNTIUFANNIHUULENEIU (Fragmented Knowledge) 1N@n1sas19nNUUUBIR

333 (Holistic Knowledge)

q | Re-thinking STEM Edlucation in Thailand



3. anunlefinifeiu STEM Education Tuuszmelng
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Aomuaniienagsune ualunnudusiinduiinnudidyes1sds insgenuale
firmaindeusaunsziunnpngeinilugnisiiiumsiinainndeulussduujoR vin
STEM gnintlaruduifissianssy TsadoufiasdnRanssy STEM win STEM gnivilam
duifieasnein lsafeufasdivsein STEM mn STEM grunladufisanaluled

TseSsunaramuivaunsauasiniodle

waninanulaiugiudenanlugnaes nmsandununmuaeianiduaiouldly
PAN19N191191NANARUITUU NN VDY STEM Education @nrun1sasananivinly

LNEIVID1958NN “STEM Paradox”

na1fe wulsewmalngazdlasinis A9NTse wasnN15aImNUAIY STEM 1uTuasn
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. auwilefindl 1: "The Add-on Fallacy" (aesfiumadviafivas): lsaeou
Frunundnisdousasiulneasadu Fuandy’ uwnoonuBnuddvly
psuaou viodaluiilusianssulumureinisannaBeudiiunag Asdidng
U%’ﬁaﬁyﬂmiyﬁmmﬁaéﬂﬁuﬁq wgilnasdunaiedu "nnsvaudifuiy’
vasnguazinGou unuiivsidumsusuuseisaouluieman

. anuwnlafindi 2: "The Gadget Fallacy" (azifiufanisluiadasiiosnan
uwng): fanainlananaindounn vesSeuasiuiianysailuunessznaunis
vasnanaanalsi, edosfumanudlid (3D Printer), V30YARUBUATIATUNG N3
wutnguazimaluladfidudenuondilnAsanumdodmnanisinuigs
110 MR azduaunsafatulalunesSeuilufineufiamesias win
mﬁmmsﬂ%ﬂizmumsﬁmL%qﬁmm (Computational Thinking) wagian)
soushlunsundaym

. anuwnleRa@ 3: "The Craftsmanship Fallacy" (azﬁuﬁamuﬂszﬁwﬁﬁa
sufingsanis): Aanssuasifululsaeulnesiuumnavasmienisi Tuna
$1009" wu Msviuusiassnluleaniy vieannvinin tnefigiFeulule
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4. vty STEM Aoazls?

TuussereauammAdoufina1aneisnu araialafinanndouinniigaiet
STEM Education Aensueen STEM iusiedvmilslumdngns daunazvaneieln
Wiafy (mndannuvdngnsdagiu) luamdusis gilsunsnesnlag echo 8nats
il STEM flv3wn STEM flundngns uay STEM flvAanssu mnusidunsey

wwAinsIvgen (Conceptual Framework) dmsun1siseus

WiladAy e STEM agui‘i?imsﬁmmmmmamasuaariﬁauﬁlums
. Hafany
. Aaddiasien
. FuAuteya
. NPADILATATIVFDU
. aammmmmm;ﬂmm
o Usziiluwa
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. FRANSVDAUNY

na18ndenis STEM wu “35An” (Way of Thinking) u1nnaazidu “ganiug”
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Fina3sla nszurunsiinannieandu STEM Education unazlulaiiivn STEM oglu

A1SUTIUAR
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5. 5.§1UN19U3¥eY1989 STEM Education
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TugrugAanssy 19U 0N 1Twuesdunueun Coding, Camp, Maker Space 11

UMNIIUINGANENT (Science Fair) Adnssumarluuvziinnn wnfanssumaiiluly
STEM Education Tudates mniduiiieap3esiiefionaunlug STEM Education et
wiaslamanialsiiunlyesisgnaes Famsnuniunmsaiduianssumaiiiangle

RANuAZLUIARTIgNABINNUVANUBIALIAY

STEM Tugnuzmalulad uaneads STEM gniinrunimniuneufinnes Al ke Coding
Tumnnduase weluladiduiiesesnuszneuniwes STEM Slawnuunves STEM us
wnuuMYas STEM AensAnuaznisundam

o maimuﬂizmmﬁwmummmaLLazm'ﬁammgﬁuLLauﬂuﬁﬂﬁmmsaa%amm
Wasuwlandeszuuln? doneastadnuaznssdunuvedlneg sznureianannids
Tassaseiidndey ¢ Usens:

6.1 gﬂl,wumﬁal,ﬁamms: (Form over Substance)
msfuindeunleusazdudneluusendlvedululudnuas "anuuasans’ (Top-
down Command) i@ a3 wu Saulsadeudivnsalasans, S1uau
AsfinIuNTOUTH Feduilassnuiidutsznin TsaFouiapdnianssuiions

"AMUAINIWAI" Y3DETN "Event” 1uASIATIeIRIsuNIIRT IRy unluiugetu

‘1/1@41L§EJ‘145F15U1‘1J§?113U35818LL‘U‘UL@%J (Lecture-based — Rote Memorization)

6.2 IS "MugnIan3a" (Recipe-Based Learning)
Aanssuazfufiuanaelnlsaseudinddnvazidu "nassfanssudnsagy’ vieaden

UBNTUNDU 1, 2, 3, 4 BYNALLDEA WNSHULNEILAYIINNNTUNDUNNI MU LN e L1l
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Al

NAANSTIAFIAINBUBLLAT wazlinnuAD “9Ad50” YBINTEUIUNMTFEUFEN 9 113
andunswuiidanuloniafiyGeuaglandyiu "avaumad’ (Failure) Fadusiila
ANAEUBINTEUIUNMIMISINEIMEnsLayimInssumans Weornlulaauwal lulaae

Jymnanaludia wazlulaundaymnienuies nssuiunisSeugtugeeenluiniy
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6.3 3nqmmm§§f’; "E" (Engineering) wag "T" (Technology) funase
Tutseinelne andudnugnansulndeiiios nemaninauadamans’ inae
nsfnwilnglugluuuiiulaasneninefugisunidu ledid T uas £ meldegn
Auids uaznaneiiuveauanyaey
« 67 T (Technology) ﬁﬂgﬂLL‘UamwwmaﬁmﬁLﬁuLﬁmm{L%m%aﬂauﬁaLma'g
y3orolaLs wnzlaen1deud aanTzUINNTIANITYeYa (Data Literacy)
LA STUUARTIATIEN
. 7 E (Engineering) #3n159z10u "nszuiunsanidseanuuunelavesifa’
(Design under Constraints) ndugnagiasiflesanaguaouluszdunisnudu
fugrulufifugrumadmnssumans waglilafunsmyuaiuangdeiy
DUNUNTI

a

Ussauiienshiingdid aswedeans (Message) o NTaUUa JUkTlUgNTEUIUNIT

wanAslulsemalng

6.4 AallaigenAanesziane STEM Aulassasnuasssuumsanening (Structural
Mismatch)

STEM Reans NSRRI NMSEISIT MSVAABY NMSAUNY uAsTUUMSAN Ines:
W N159097 MSMBUYN WALNTABUNIY

A3ENURINIANITSEUIUUY STEM UatniSeugnUssiiumeasiuuasuLUUAYL wiaedl

v
[ v A

ANUNggNeguTIinSeugnUeluAnaseasIa unluigangnAnidenmevedeuiil

Y

RERITARINEN LI,

TAsAnuTnLsudlasas1anvinly STEM lugnunsandasinlaeeianasa
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7. gUa3AY0UTEnAlNeLazANFUNUSIWINNRUAU PISA Test
mnazidudnululszinalnedssauninud1i5293e nadnsarsazaznousanuily
AZLUUNTUTZIHUNa NN IUTINAULIUGR %58 PISA (Programme for International
Student Assessment) FaLUUNITIA "dUTTOUL" (Competency) Iumiﬁﬂmmgmu
eeansiazatnmanslulyundynluiingss v wanziuu PISA vasUszinelney
lusounaenassuinundueglunig "Meas" 9e1unlame wagagnaunInAIy
a A«
3UUIN

SN T1LAS 095 0 lAN @2 N aUAINUNTBUVRIUSEWARD STEM Education lad
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w3 09dlatiuAe PISA PISA filadannugmundngasuaussidiuaiuaiunsalunisly
Aanusaundyniluaniun1saase A uusvg1vee PISA wag STEM Failainy

A0AARDINUBYNIANTY

Reading Literacy vivyiSeuansnsaviaunladym

Mathematical Literacy ynlgiseuanansaiasenidesunm

Scientific Literacy ﬁ?iﬁ@L’%Suaﬁuﬁﬂa%maLLazmﬁﬁ]aaUUiﬁﬂgmim

WIYIAINDIAYTENBUYINUSINAY FUAAAMUAILITALUNNSARLUU STEM

¥ [
2 =

Tuguuesil wa PISA fluiieswwddinnaninnis@ne undudadinaunsouves

UszinAne STEM Education 18 UsenalngTanauudgaiunimiefdney Ao

WeBINATN STEM Vg Literacy Adsluudausaiiesne

ANUFUNUSTENINAMUANLNAIVD STEM fuazhuu PISA Tulszmalne a1unsn

gounelangUasInliessuy 3 A:

7.1 AuAn "Coverage over Comprehension”
nangnsinunasvedlnedinnuuiwuuvesiien (Content-heavy) geun AgHARY

WTYUTINAAUBE NUTNNIZABY "doulnATu" MINAITTANHTIUILUNAIAIE T3UY

ns@nwilaluaudiAgnenisaeuionieano ATy WNUNIZIUUNITATINAIY

gueTIIET I ToN TN UNsANWINe, 110915 ITeUNIIF (3%.)
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w1l Wussuufiesnuuuanlulassasaiisiiunanelygn wnuiiagidunisimizuy
dlangnaasssugeuilevilnauiiiowseumauaudu n1sdanszuIunsasiudnyy

wadlyianduians (Inquiry) Jagnuesindu "dnde’ maesey

7.2 ﬂ’am‘ﬂ'ﬂLLJ&‘U@&i%UUUi:LﬁuNa (Assessment Mismatch)

Turefisunussnas ssasdudnunfiuuinusuasnsAn Az unsEuUng
Fodonwiuminerdsuasnismadeusyaued Sinadursaeuusie (Multiple
Choice) ﬁLijumﬁf\T%ﬂGﬁﬁﬂ warmsfmaitureunigladoulunaiisiin aswlad
an1SuNAAaUNIINTSA B Iar I IneNdes slnudsudsuseiiuna lsadounas
yUnAsesedenilazinveasuinnnnnsmdnifonssuasduililnnefivezuuy

AoUNTIIAY

7.3 A17TalawAIEn1INNIINAaUN1aUa1 (Neuroscientific Aspect)

mﬂmwgo;mmeﬁwmmam%mﬁlﬁﬂug (Neuroscience of Learning) auaﬂwwé
widpuguarasnuinnssulaafiaadonyluanedivasadouasianunmed
wilnzau (Optimal Challenge) LLm'Lﬁaﬁ’uﬂﬁummLmewﬁﬁ’ﬁ ISINEUNU
SausssunsBeuvesinefiuunmsusdulazaziuugey ﬂaqﬂl,;ﬂﬁamamé"qaaﬁuu
amaIenfe Cortisol panuegmaiiios sosluurilaiamansznulasnsiuns
fudwagianeigaaUsvamluauesalu Hippocampus %uﬂu@uéﬂmwaqmsa%a

ANTITTEZEILATNISITEUFTUE Weauaweandnlveagluan1ie "nSeauazndy

ANNALAY" NNSARATINASTAlULUUAZRNTIlu I RnulaLae

8. wunsemsAansgasiuiwaudsdmiuusandlng (Strategic Pathways for
Thailand)
mnUszwmelneneoinisiy STEM Education WAaduss19dedu sudunouaanis

WaguwUadludeseuu Fayillouvelaualuiniaiegnsmans 5 Usenis

Re-thinking STEM Education in Thailand



8.1 6;10§1u5’]ﬂﬂ’]il§ﬂu§ (Foundational Literacy)

AsWau STEM Aaa3uain mnuansalunisenu (Reading Literacy) auwila
0819803 93 09U3 N $1uIU dRddu waznIsAILI (Numeracy) WagnIINgnIg
Ingrmans (Scientific Reasoning) GTiqLﬁuLmequ,azsuauzLﬁmﬁ’mﬁumqmaﬁugm%ﬂ

ASETTTUUNAADUSEAULAN AB PISA

Tnsawzlussfutssanfinu vndunnydeudolualanishnids STEM seu
Antuleenn

FeunsBiauuaPaudn (Core Concept Mastery): lasszuunsiGeusianasysunln
winwlaunuunveangud suaunsnesuisnngmniseudale wnnainissaden

Winlunauluveaau

8.2 Ufsuniangns
v v
Nnuangasiiuulomgnangnsiiuuaussaue NMSISuuiaaeUgnssvuile

wndgym

YDLAUDMUY “WUSI” Guaqr;gl,%sm Ao N1saANauLilanT (Curriculum Streamlining): #in
anllamigiweunazatateluiminerrmansuasadinmansoonluluuseninsesay

30 Lilefu "uikazian” InaguastinSeulavihAanssuduiasidedn

8.3 Ujsun1snanuasiauing
AsynALAISYLY

. MIRYULUVAULETY (Inquiry-Based Learning)

. maBeunuuiugiuvesdiy (Problem-Based Learning)

. AIAAEIEDNLUUETINETIA (Design Thinking)
feludrinanzasinenmans mnwneadurinuenisSeunsaeuiinesilluagnneu

WAz NN IVMALNTLUIUNNSITEUS

gueTIIET I ToN TN UNsANWINe, 110915 ITeUNIIF (3%.)
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8.4 Ujsun1sinuazUszifiuna
aswlaiinsaeudsinnrmdudundn lsaBougeispasuiionisasy msUseifiunny
gaunilydameaudsulugnsin

« N5AN

. miLLf;Jﬂ’inW

« MUsrEnAltAILg
nsUsEflunaTi feUszanssmosnisussdunuan1nase (Authentic Assessment):
ganNIFRduAMLaLNTanIsETfiun et edoUnsEaY widdsudunsusediu
1A5991U (Project Assessment) n1sUseifiunsrulunsvintauduiia (Collaboration)

wazANENNTA UM TUTUU TR BIEaTYALALLYEY (terative Process)

8.5 wﬁnnizuauﬁﬂﬁé "Teach Less, Learn More"

msashasdudnuilnnduingsesiignaes Ussmelnednduneatdsununssuiy
i (Paradigm Shift) :nnsyaLuUIIaAMAglUgNIRILY "ArwEnGsuesaay
wla" Tnglgndnnis "Teach Less, Learn More" (apulvitosas Souslvuiniy) fadu

wwAafiUsTauaNd IS vasluUsenadnlys

8.6 U3Usssuniiunaniensinen
FTUUMIANNATIIUINNTTUABINIT ANUBAVEU AUAADIFT ATUSURAYOUND

RGNS UINNIINITAIUANIINGIUNAINEIBEIAET

9. Evolution of Education: 220 STEM gj STEAM, STEME uag STEMM

wnAnasdudnuilulangads uniiTaunns (Evolution) egmaiiioduszduaina
Wil enouauesnenuiuuywouarusunmsdenuiuasuly msvianuaila
Ffawnsmand awglmswenduninsuiinislunerlufavauey fudenw

LUULAL®
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STEM ludagdu Fegnitaunlulnaseunquaiudy o vasszuunsiieu; lnenisiiiuay

W30AnLUa09AUTENOUBMNLLANTULT tauN
STEM (g1u51n) =2 (+ Aauz/uywe) (+ ysznauns) (+ N1sunme/a1s15edea)

STEAM (Science, Technology, Engineering, Arts, and Mathematics)

Fannsilasunmsseusuanniianfionisiiuda A (Arts) vieRaUmansiunn Aals
Tuitd b lavunedenisnnaninszuredii ennnuarsumty uavueds Design
Thinking, IuAUINTS, w%mamg, LLazqum%mam% ms1zuinnssuiivdsulan (wu
wAnses Apple) llainanimnssufiunauas wiRnainnsuanumaluladion
fuaalalungAnssuuasanuanuvasayes nsvad A vilnazndululnese

"WAILAIAITUANFTIATITA"

STEME (STEM + Entrepreneurship)
dunsysannsuuadaaanduy Usenaunis (Entrepreneurship) lwnldluagiiy
dieluy Fouluifisunassdununioutansula unannsououfiunuandandss
mwv{unu LLazmiﬁmi’mﬂisu§u1Ua§10Lﬂuqiﬁﬂm'§aLﬁamauauaamwgﬁ%ﬁqmuig
999

STEMM (STEM + Medicine/Management)
Tuunausuniinsvenslugavinisunme (Medicine) vidomsansisaay ieiuunsly
01AA2103 axidulun1sun Tynia g A nTeINY BE w3 en13usnIsIANTg

(Management) LiaAuE98U

dwsuusewdlne nswiladTauinisvatazneulniui nseuauAnvesaEzLAud
Anudanguas dsddglulvnisidesiuieslydeeluu unfsnisidanuinlvaians

WILIBUY WINYuTImRuiewn T veuy e

gueTIIET I ToN TN UNsANWINe, 110915 ITeUNIIF (3%.)
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10. A22819M159AN1TFBUNMTHRUND IMUTTaRmENNIS STEM
dielniuniniiidugusssuvesnisdanisiseusasiufnufignaes velauefio81

MILNITBEUFNYININISAERTA1Y tneBandymasdduusunvessemalne:

eMIBBUg: "Msianevesisnagnisnuszaau”
(Biomass to Clean Energy)

. anumsadn: gususeulsadsulsrautymvmena fuaInnsim Ly Tan
yamaineas (wu 13w videdswnlng) dndeulasumshslunssenuuy
sruuniegunInifianinsndsunssivandlmdundsrumaunuiilylaailu
a¥aFeu Wioidumuvesnsantyvn PM2.5

nizmumsgsmﬂmiuazmsv‘hmwmgL‘%ﬂu:

A8 (Disciplines) | unumuasmsuszenalylunuienisieug

Science (Mgnaans) | dniFeudnviesuisenainismnlun (Combustion)
ATHLANANTENINNITR LAY T BIAY T NN
43 (Combustion) vs n1saananlen111seu (Pyrolysis)

WaZNISANLAUANNTIU

Mathematics YniSguA1uINmIAIAINIaU (Calorific Value) 8951
(AAIAFAEAST) AURANYDITNAU WU NUIAAYBILAT UAZENTING

AUUADUYDLNAINDT I

Technology dniseulyiaiesdolunisnsiainnunineinia (1wu
(walulad) wueIInA1 PM2.5) waglvgenauislunisdunnuay

AT lUNTaveY LU TEINUSE AV N

Engineering HnissulynszuIun1seenLUUEIAINTINIUAITTLUY
(AAnsTUAENT) NABDIATINAITINIAN ULUY (Prototype) Nadou
Usgdnsnn wunatunuiiuly (Failure) FsnesAruan

wagUsusyuunyudsuainiela (teration) aulatuau

GO
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mMaFeuswuull nnaglunuagn "Gedndlddieesls? wsgdmeureusylunisas

HounUeymiognTanunnINLE?

11. nsalAnENUSeUIBUIINANSUSZINA

ﬂ’]iﬁﬂ‘hﬂLLUUﬁWﬁ@\‘iﬂ’J’]&IﬁWL%ﬁ]%ﬂ\‘i@]’]ﬂ‘di%L%ﬁﬂ&”ﬁ’lﬂlﬁﬂﬁzLV]ﬂlVIEJlI@QLﬁu QRGN

'
3 Q°

Nus1uTauleune” Ms18nae

11.1 an3gaLianm: N5auleanIAARINNTINLATNINTFIU NGSS

[ Y

ansgY TULAA BUATLANNIULIATEIUNITANYITTEN1 Next Generation Science

[V £% 3
LYY a a

Standards (NGSS) %ﬂﬁmuﬂ%’mLﬁ]uﬁmﬂsmwumaﬂLiﬂu'gmmmammumzmums
yadmnssy uenand daimsfsneensusazmaluladszdulanaunduiusiing
sudandngnauarnisiineu vlvinGeuladudadymasdugramnssuaatofou
seRuUTsENAnE

(% vy
A o

el ivigdeuvenaussinuluds dinnuminsgiunising 5ee nsdain NGSS

dmssunnIgIuNsAnYIneg

11.2 fuuaun: Phenomenon-based Learning LLa::ﬂ'am‘l;'a'NIﬂué’l"mg
Auwaualulasuguiunisdsdodlugn STEM ualviuada Phenomenon-based
Learning (N1338ugruUsngn1sal) lssFouasguunFounsnividurisna uadln
fnFeunusudnuusngnisanie wu "nsisuwaanmgiionia’ Tagleg
PNMAINTYNEUTINAY (Co-teaching) Tidndy Aunaunlufinsvadeusiuydi
nadu vilnasiidasslunsaseassanssuiunsasifuiiuuaiuaunas nandssues
e

11.3 BeAlUs: STEM Inc wazulsue "Teach Less, Learn More"
ﬁﬂﬂiﬂ%ﬁﬂ@%%ﬁwmumww%a STEM Inc msﬂ&? Science Centre Singapore Wioad

Ly

HBIvgavinInermansiiluvisastulsalsuniuiusenuuundnansiasnisyii

gueTIIET I ToN TN UNsANWINe, 110915 ITeUNIIF (3%.)
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1A5997U wBNIINI N5NANTENTIANYIENS (MOE) Usemaaaiilenilundnansaseens
3999UUIAR "Teach Less, Learn More" viivasiilna1dananssuysannisiliedn

asnalrasalusanousuntalunzwuu PISA 98199918049

11.4 nwdle: ﬂ']’itﬂgﬂwd"mé STEAM LLa:Lﬂswgﬁfaa;'Naisﬁ

inElausunseuuleueasdiug STEAM Tasiuugnd A (Arts) 081900 Sgunainva
A9 a"wﬁaLﬁmmmiﬁmLwﬂﬁﬂlﬁmmma%aaﬂamLﬁumqmwgﬁaﬂv; N3ANEN
nosvaenaoyliinBeuiiernuansoneinetmansuar Sunuinsnsials 1ile

JuimdeuninnssulugnamnIsuinusssulasnalulagnougiues

11.5 u: Mmyamululassaneiugiusaznisyadigumaunamalulad
JuduimdeuazifuAnynIeANEIgIRIUNTaUInd ol fURN sasiNn ivady

Tuls 5 o uUTITUIAN LAY BAZHATUSLUUASLA LA UUTANTTUTEAUTIA LUU

<9 9

‘¢ o a

Uy 1Useivg (A) LazaAIuAuABURILNDS JULUNITHNN U ULYULAZAIINDANY

<9

Tunsundagn (Grit) ieaseaugulnuUsungenamnssugnseansvaUseing

12. STEM Education uazauianvasuuyselng

[

Tug29nanenAITTEi NN Ussmalnewdgaruniniediaglunisenszauia

o

ALELTATINSUTuYesUsENA wiussmAlneazanusoianlasasaiugy
gaawnss wazaauimslaoganeiies undafefimdsnaeduredinddyuindu
Fov q Aenunmuasuiyss lulanfiduiadounisarmg Inemans welulad uas
uinnsu anussdesussmallatuey funinenssssmiifiesesafien mntuog
fuaruansavesszsulunisasnsesanuging waziUdsussaaugduly

nangrduyammaasyghauazdsny
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A8l STEM Education 33a3sgnueslugiugaiunilaveignsmansnisimuiu
U weunad Jlyinesuleuien1sAne) wasdlyin AU Ul nvouved

NSENTIANYISNNS

v
= = a v

L U5 ZURI AT 8990370 N1SANWITUNUEIU gaudny) Tne1d1ans 348
winnssu gaamnssy wazingunasusududmuneg fie wisugha Tnenauesesnsiy

wianllugugszuubeiu

ety M9 STEM Education 3smsgnesnuuulniieslesiugnsaansnisiau
Uszimnalussageniiiaaaussansiianunsaifeus USudl assasse waziatulaly

Tanau1As

13. uneAuseBsuleune: "STEM Education: Reforming STEM or Reforming
Education?"

Tuaumevesuneuimsatul Tuguedindounasanglnsuseumnglming
fisluaurasnstuiedounisiteiionisufsunmsfine iuguesmgdsavigiiie
n1sufsun1sfnenlneg (3v.) LLazm{Lﬂ}JaLauaLLuzL%qﬂgmmauamuﬂizmmcim
ANENTINNBN1INNTANANY Inenmans Hdeuazuiansu amﬁ;l,mus'mgs oy
Tasvassrennfisadsining (Critical Debate) Aiduiilavesnisussesaiaian:
"‘JzymﬁLWT'«J'%&‘U@NU‘;:LMﬂ‘lwaﬁamimﬂLLﬂauLLuaﬁﬂazLﬁuﬁnm W3BUNTI AT
Jynsiuegilassanadeinvasszuunisinuniiufiesifounvesazindnuaniag

naan?"

MINSITATIENNIWAUAUTTYINITANYT 38NUANTAKE LT I58UU (Systemic
Conflict) luanunsayseiivszuaula sevinssvuumsfnwineludagdu fu wwida

AzLAUANWI NN

gueTIIET I ToN TN UNsANWINe, 110915 ITeUNIIF (3%.)
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o Uswsinguiitatuiuta: avdufnudsoguuuiuan Constructivism
(N33 NATIADIAAINFAIBAULEY) B8NAUES woFeuduyasisniug
munaEdgmurtueamaaLarnsLAd vaeilasiasaIuuy
warlasaassaIua9vaITEUUNSANnesaan—Runisn1sUssdusa
91uA3 MdngRTuNuNa Taussusuatouluneaisu wufwoaou
U INEIFI—aIugNAT AL ABIA BB YT YR Transmission Model
(M3neveaiiensss) wesydsudufissnigugnadan

® amzsyuuau (System Crash): mswenenudadenasfudnuanluluszuy
msfnlneludagiu Slunserlsfunmsi "serlawsgulaang Tufu
U "grsamsfianatouasinants wadwsiiladdulynmevinuiidussansam
LAFBANIEIFUUATY ATANATILATBARINANSEULENANTAENNTUse LY
suuuy ihGeuRnnnuamedygrandemfuuuiuly waussouglund
Tanndudisa

nalnmsunludymludagtu luansohladsuassfuveadou uaresords 'a1uds

Weulousuaznalnmisdavygs'

Tuumumues drinnunsiTeunsnd (1) iy guokBsryaiunisusunsing
Liw(;aaLﬂﬁauﬁﬁwNﬂﬁﬂﬁﬂ/}ﬁ%’%ﬁﬂﬂﬁﬁ%’ﬂL%qmaaﬂummu udunsidedessuy
ﬁgaa';wwé’ﬂgmﬁwiz%’ﬂﬁ (Evidence-based Policy) Lﬁa'%aaau‘[ﬂﬁaa;wwé’ﬂqmﬁ
anarly

warlugnugfivinymasnandl ALgNTINBNIT 02, ANHUMLTIYNT ATIMITNET
uneSeie Mefimsanuiudsaasinly 919 neu.sAnwLsA lngenuainnsou
AnnsmuauiBssunation lWgngunefivasuasefnenmuesanufing
(Empowerment) [BelmAnndngasiidangu msFougmaimuinisaued wagnis

Usziliunanmuaninasenduiinsnoansvauyue
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ieagumMslaszrluglsuurasnnsadiienswilalataeuiiy ded

[

AaUTugyn ssuunsAnenlnenaia AziuAnuNaSe (Genuine STEM)

US¥ey1sngau | Transmission Model (115 Constructivist Model (msa%’qamwé’)
anevennug) vesydewdy | newmdsudy 'yasemng’ kunisasile
"auraar’ fisefuniam | ¥ n1sufduius uaznisundym
mm'gmﬂﬂgpgmq@mq@

ﬁiimj'laﬂ’muis’ Static & Fragmented Dynamic & Holistic (%"ulwa mﬁ'ﬁw)
(ABf-ueNEIL) mmgﬁaﬂmﬁ’u lsnsuuauien wa
aruzgnuuaduresn wiuing | meeenvesdymnillaainuas (Open-
fifmeuiigniigaiiesdiney ended)
Wwedlunualaag

Qmﬁﬂumi Rote Memorization (1 Competency & Resiliency (11

e A43") AUTIAUL) TANNANNTAIUNT
fopmannsolumsBeniu | Ussgnaly wagAumuniuneny
A3 (Recall) melaussnadfy | auwan

defarsananansaseudiiou asiulaiudiag a:nﬁuﬁnmﬁ%a&iuuﬂ%’%wﬂ
Constructivism (N3A519A53ABIAAINFAILAULDY) B81ALBS VuzilaseaTng
UL ATIATINEILANYBITEUUNS AN e v — R auadSnsUseiiunay
A3 HNgRsLNUNANY Tausssusunateuluneaiou aufwoaeuinuine de—
53‘14;3?13%1@LLawéaLﬁysm?’gw%’ﬁazyﬂ Transmission Model (MsnevanLitanadsn)

[
v o Ly

a [ = ¥ = U = v
Aatiy nMsneeudadenasfudnyivilulussuunsfinuingludagiu Jslusnsesls
fun1sin "genmwassulvnage” lUsuuy "asawisianadowaglnans’ nadwsinlads

lulonnsyhauniiuseansan unfienidg "ssuuan’ (System Crash) AgiinAananasen

NN weu dnissuinanuamislyg) ueznadugovesUssmanannayad

gueTIIET I ToN TN UNsANWINe, 110915 ITeUNIIF (3%.)
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14. Yaiauauuzgnsmansuaznalni@auleuie 3 Usenis (Policy
Recommendations)
Wiolulrunanuiiduiieinisinnyiansa widu "Runder’ Tunisasdien wleu

[

YBLAUDUINTNTAIULI VIS UAL VBN UL NN BITULATOUTUN Aail:

Y

14.1 ANF308TNUAZENTIN WSU.NSANY YA TBere Constructivism

AN TP RIS UUNT WIU.NMSANw IR Tnenasadnnanain
nsouAnTiuNmImuAudlasEIarnsuUIeneie Imudsunidunguned
Uanden (Deregulation) ssiSeulazaming1ds guidnnsianauuuuenaInian uas
ﬁl,ﬁms%’maﬂﬂgwmwé’ﬂ@mﬁSwugmamsauz (Competency-based Curriculum)

diaidamaliinnisiSeusuImanseeegnng e

14.2 Wlgulgand1sEilanInnunan "Teach Less, Learn More" (TLLM)

¢ L2

AUENIBEIYIYAIUNITUSTUNMSAN Y 2. Aznesativayunuldonagnsdunsizvedn

¥ '
A =

ANNTNONITININ "TATIETIVANgRTILUU@ALLY (Set Meal Model)" Mifinaniiianii
Tudndusanluuesninsesas 30 LBLUASUNIUIINNITIS SULUUNINEAR Y (Mile

wide, inch deep) lWansieuiiussuninds (Less is More) lngluiginermans

(% Y
[

Amarans Lagwalulad sivunfiduededislunsundaymass luluddTninesd

Uaau

143 Ufsunmsianassiuniuasmsdaidoniungaufinun (Assessment Overhaul)

AMENTIANENTT 02, TIAUNTENTIANYIENNT wasfiszyuesnisud aesduiiony
Wasulangvoaouszdumfnaznisumineids (wu TCAS) 21nUaaaunszaty
Usefiuunisdgnsdn lugnisUssduanssougnnsdnifessun (System Thinking)
waznsUssifiuuuazannuBauianssuy (Portfolio of Innovation) as1uladiveaey

winInendeludeu lsuSounaza3nludiuusuiSaeunvhasdununaile
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15. unasy

STEM Education lugiuzdaissnisufsunisanuine: snaenvaredfinuun nns
oAUTIBIAEatY STEM Education Tutsswmelnesnyauulufimaifiuanssy nsiiaun
ndngns viensaaadumaluladnienisfing mumetgswanifauauazeslady
msatuayy esslsfinin unanuiiauen aramimefiuntieesssnalngetangy
Annaniu

Tgyydfyeraiilenisvia STEM Education wiidunisfiszuunisdnudsluananse
faugidoulndaruannsolunisfn Jesen Juasign wndym waraTsesnaug
lpoenadtudnenn

dewedlufifdinand STEM Fsfiluiieauwwininisianisseus widudydnuauenis

WagunuaInNsAnwlugAanaIungsy an1sAnwlugagIuausLarLinngsy

STEM flnEenseadissnisiasuuladluesdou wdensedwsmuniy
. AMuEEYRINIEEug
. mmwmmaﬂmmg
. UNUIMVDIA]
o ABMsUsTIiUNG

. uazlassasnewesssuunsAnwlagsiy

a9t Ao e Ayamsulssalneluanissyi 21 9794ly “l57988599 STEM

Education laaeals”
UPAD “IS1VEATNTTUVNISANYINDaNENISHIA STEM Education lnaeals”

PNaNNsaRaUANilla STEM asilviiesdavadlasanis dluieananssululsaseuy
wazdilyfieaulauteveesy wnaznagiduiausssunisisougvesdiaulne uazidu

INFIUAAYVRIMTHRIL MUYy ndAuAWEnTUaUIAN

q

gueTIIET I ToN TN UNsANWINe, 110915 ITeUNIIF (3%.)
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Y [

Tupnumaneil STEM Slyganunevaneniswesnisufzunistng mindud@inannis
Ufsumsfnuladuangniiemsvsely wasuneit nsAalynuieniu STEM Education

aradugaisuauvaInsAnlunesiunsAinwlvesszuy

unasuduleuneiifegnfioudn: nseenvesseinalnglulynsifunuidneusung
= 2 & X ‘s ! ' N = ' ‘9 ! a I

Sesaziiuiudy lulyniswanyaueunludilsaseunie uaglulunisujsuasiay
Anwiluukenau (Reforming STEM) ualsnasiunduinaesusnasulauiie Uzl
Ui uazn1slasedsan1sine1naszuy (Reforming Education) lagiiunuann

NsanLlenImananIauvan "Teach Less, Learn More" S838UU0H0UTEAUYIFA Y

'
=

WU TInaNssauzunuaNd wazvantasevesisulmdununvasadoniedygn
augabmantada lawialenialulssavanuanvaiiiefnluy wazlafulnoens

RN
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n159ULAADY STEM Education
Tulms9n1s APEC Lesson Study
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(Hub of Talents for Thailand Education Reform: HTER)
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Project Overseer of APEC Lesson Study (2006-2026), APEC HRDWG
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STEM = creativity UAIARES 9 AILALA AV AEn S
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STEM = problem + inquiry + design + evidence

INNTIULUIAARINGTT 22U 99AUTLNBUVDINITIANITANBIMUUALLAL
#1358 Stem Education WU #89Na15109AUSENBUNANTINIITLAU NANTTY K50
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Thinking Process) ﬂizmumiﬁ&ug (Cognitive Learning Process) #ann13sn14
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Abstract

Under the priorities of Putrajaya Vision 2040 (PV2040) and APEC 2026, artificial
intelligence (Al) has become a new engine of growth and regional collaboration on frontier
technologies, promoting interoperability of standards and seeking to ensure that the
benefits of technology are broadly shared. Since 2006, APEC Lesson Study Projects
have focused on developing STEM capacity and establishing a regional network for its
implementation. Within that network, the InMside Project (2019-2021) produced
Curriculum Reform Recommendations for the Al and Data Science Era, and the Lesson
Study 2.0 Project (2022-2024) promoted their implementation. Building on these
foundations, this chapter presents a project that focuses on curriculum reform to establish
STEM education suited to digital nature — a condition in which humans coexist with Al-
driven systems across societal, cultural, technological, and economic life. The project is
organized around a curriculum reform trend workshop for specialists in November 2026
in Thailand, followed by an implementation-methodology workshop with specialists in
February 2027 in Japan, with the aim of establishing regional collaboration and producing

a shared set of curriculum reform recommendations for STEM education in the Al era.

1. Introduction

The APEC Framework on Human Resources Development in the Digital Age, situated
under Putrajaya Vision 2040, calls for anticipating the future skills and competencies that
emerging technologies and digitalisation will demand across the lifelong learning

continuum. It also calls for identifying and sharing best practices in teaching and learning
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through hands-on materials suited to the digital era. STEM education is, in this framework,

a necessary component of the infrastructure that a digital economy requires.

This chapter presents a project that responds to that call by focusing on the training of
specialists who will implement curriculum reform to renovate STEM education for what
we describe as digital nature. These specialists are intended, in turn, to establish and
concretize curricula within their own economies, so as to initiate digital nature as a

necessary foundation for human skills across the Asia-Pacific region.

2. Background: A Decade of APEC Collaboration
Since 2006, APEC Lesson Study Projects have built the capacity and the regional

network needed to advance STEM education across participating economies. Within this
network, the InMside Project (2019-2021) produced the region's Curriculum Reform
Recommendations for the Al and Data Science Era, while the Lesson Study 2.0 Project
(2022-2024) promoted the implementation of those recommendations within participating

economies' own education systems.

The project presented in this chapter builds directly on these foundations. It takes forward
the curriculum thinking established by InMside and the implementation experience
generated by Lesson Study 2.0, with the specific aim of establishing STEM education
suited to digital nature — a nature in which humans coexist with Al-driven systems across

every societal, cultural, technological, and economic dimension of life.

3. Project Objective

The overall objective of the project is to promote curriculum reform under digital nature,
in order to renovate STEM education in each participating economy. Although digital
nature will be established differently within each economy, according to its own cultural
and social environment, STEM remains a necessary component of economic
development across all of them. The project accordingly specifies the essential digital
competencies needed for the APEC region and produces a curriculum framework at a

level of generality suited to the region as a whole.
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To achieve this objective, the project is organized in two stages. The first stage, a
curriculum reform training meeting for specialists held in November 2026 in Thailand, is
intended to clarify the secure competencies that should anchor the reformed curriculum.
The second stage, an implementation-methodology training meeting with specialists held
in February 2027 in Japan, is intended to concretize the reform movements identified in
the first stage across the region. The project concludes with the finalization of curriculum

reform recommendations grounded in the good practices identified across both stages.

4. Methodology: A Two-Workshop Design

Methodologically, the project is organized around two linked specialist workshops, each
conducted in hybrid format to allow for both in-person engagement and broader regional

participation.

In the first workshop, held in Thailand in November 2026, curriculum specialists from
participating economies share the current status of curriculum reform within their own
systems, learn from one another's most innovative uses of Al in education, and discuss
the directions that reform should take across the region. This workshop functions as the
diagnostic and consultative stage of the project, establishing a shared understanding of

where participating economies currently stand.

In the second workshop, held in Japan in February 2027, attention turns to
implementation methodology: how the directions identified in the first workshop can be
concretized into practical reform movements within each economy. This second
workshop is intended to finalize the project's curriculum reform recommendations,

grounded in the good practices surfaced across both sessions.

Both workshops are supported by accompanying online materials, including recorded
video, so that their content remains accessible to government officials and educators
across the region who are unable to attend in person. The project's two principal outputs
are, accordingly, the recorded videos of both workshops, prepared as online material,
and a set of Curriculum Reform Recommendations for STEM Education in the Al Era,

presented as the project's final report.
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5. Capacity Building and Beneficiaries

The project's direct beneficiaries are curriculum specialists, teacher trainers, and
educators participating as government officials or government-recommended
stakeholders. For these participants, the project provides a structured opportunity to learn
how curriculum reform can be used to establish STEM education suited to digital nature,

in support of their own economy's development.

Beyond this direct cohort, the project also provides an opportunity for capacity
development among APEC government officials engaged more broadly in teacher
education, while offering teachers the opportunity to learn through the project's recorded
video content and online materials. Success is evaluated against two indicators:
participation from more than six APEC economies, and more than one hundred total

registrants across the two workshops.

6. Alignment with APEC's Putrajaya Vision 2040
The project's Primary Objective aligns with PV2040 Driver 3 (Strong, Balanced, Secure,

Sustainable and Inclusive Growth), specifically Objective 3.2 on human resource
development and skills for the future, which calls for intensified, inclusive human resource
development to equip people with the knowledge and skills the future demands. Its
Secondary Objective aligns with Objective 3.3, on environmental and climate challenges

and natural disasters, under the same Driver.

This alignment reflects the project's underlying premise: that curriculum reform of the kind
proposed here — reform that treats Al as a condition of human coexistence rather than a
tool to be added to an existing syllabus — is, at its core, a human resource development
undertaking. The curriculum is the mechanism through which an economy decides what
its people will be equipped to do within a digital nature, and the project's purpose is to

support APEC economies in making that decision collectively.
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7. Conclusion

This project does not aim to produce a finished, universal curriculum at its conclusion in
December 2027. It aims instead to produce a set of curriculum reform recommendations,
built from the shared experience of specialists across at least six APEC economies,
grounded in two decades of Lesson Study collaboration, and developed through a
sequence of consultation in Thailand and implementation-focused dialogue in Japan. In
doing so, it carries forward the trajectory established by the InMside and Lesson Study
2.0 projects, extending that trajectory to address the specific challenge of curriculum

reform for a STEM education suited to digital nature.
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