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Re-thinking STEM Education in Thailand
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The Genesis & True Definition of STEM
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A.A. 1957 nFJSsY 1990 A.A. 2009
(Sputnik Shock) (NSF & SMET) (Educate to Innovate)
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Knowledge Economy
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The Evolution of the Framework
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STEMM (+ Medicine/Management)
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STEM ’ + STEAM (+ Arts)
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Activities # Learning Transformation
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(Seamless Integration)

Contextualization (USUNDSY):
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Engineering Design Process
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AMwadcvan (Myth)

The Add-on Fallacy: aglnuna:)znlwuwmu
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(msmwmwuuu)

The Gadget Fallacy:
asiGuAatnAlulagsiAmuw
(3D Printer, uasaduavna, KUgud)

The Craftsmanship Fallacy:
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a:1GuAo3sAa (Way of Thinking)
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(Computational Thinking)
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System Crash: The Philosophical Mismatch

s:uumsAnulng (Thai System) Usyseyra:iau (STEM Philosophy)

LEDEETEEREL . ¢

Obsolete Hardware New Software
o USBUISINgIU: NMsanenaand s (Transmission Model) « USsryrsangau: msasondws (Constructivism)
* 5SSUBIAAWS: Mecdduazugnaddu (Static Knowledge) e ssSUBTALS: aulkauazovAsou (Dynamic Knowledge)
« Qattiufumisiawa: Wiund W91 (Rote Memorization) « awiulunsiawa: Wuaussnu: (Competency & Resiliency)

WawasaursawduarsaziGuuasuvuarsawdrsnaravela
You cannot run STEM ‘software’ on Transmission ‘hardware’
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spglaous:aulAsvasv: ANWTaUEVIBOUSEaYT (The Systemic Conflict Matrix)
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Structural Errors: Why STEM Fails in Classrooms /
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The Neuroscience of Thai_ Education

Optimal challenge vs. Cognitive suppression

Stage 1

MsiwvdulazA:ltuuaau
(Competitive Rote Testing)

-  Stage 2
auaghspafﬂpunpwglnsaa _Stage 3 ] Stgge 4 :
’ SRl Jusulsaaus=ainiu msnnaswassguuu
Hippocampus aziduluananazula
(AugnavnsiSusiugy) (Biologically Blocked

n19% navlsall Creativity)



The STEM Paradox: a1d:zgaulgvuavnisAnuviing

- MsavnuAUZSaLDS

Form over Substance buUssina ua=gunsal

(gUuuuikuaamIans:) - SuduASAKIUAISAUSL la:

Event uknsSsUINEAMEQS

- ulgugavmsiuu Top-down

mludaviadoe PISA? The Reality Check
PISA Tuladanowshmukangas - AzllUU PISA fRacavagvaiitiov
aus: |uuFmuawmsfﬂumsfvmwuswaunﬂrymoso
Uszmﬁua\) PISA ua: STEM owasa\)loaanu
Msanciyov PISA AddnyayeuIdioudnIsTi

STEM nUsIADINGLUSTIA
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funisdviasy STEM Education fuus:inflng
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we1gIuasv “3¥1 STEM”
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Q WUIS2VNSIIivIUKUgud Coding,

Coding, Camp, Maker Space
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STEM gnwauuIwani1231uy
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Technology

| Engineering
Engineering
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N 219 UhlUg STEM Education
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ANz AMIARIINUNALB AU InaTunanissiau PISA
szed 1 (shan) — 6 (zeae) tIAMNEUALIIA3AUTAN (OECD)

msn=edwovsuduiniEsulnslunaanmisaou PISA s:du 1-6 WatAsutiniEeulan (OECD)
goaUsia: \Gnlne <1% agius:=au
5-6 (WSsutiisunudoalusnonw 41%)

S:=QU 5-6

OECD 9%

Beaul = 5%

aonlus = 41%

S:QU 5-6 = 1%

gusvuav (Alert Red):
16nlng >70% aglus:du 1-2
(NAL=NAAUNNS S1UdU 70% |

163asaalulangnlku) LBESe R EE

97UdU 70%

wadouszau 1-2
97UdU 30%

Wadaus:=qu 1-2

unissulng unseulan (oeco)

A\

PISA Score

PISA Scores of Thai Studgnts (2000 - 2022)

Subject
—&— Mathematics

i~ Reading

—4— Science

2003 2006 2009 2012 2015
Year

Wanssau PISA aaviinisau'lng
8 ﬂsammum (2000-2022)

Aazuuil 2022 mammummﬂaanm
ﬂsma"l,ﬂ 2025 ?

\iu Science, Learning in Digital World (LDW)
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The System Crash: n12:s:uUAVNMOANSAAL

vowduassulki: STEM Education

(Project-based, Cross-disciplinary, Constructivism =9

=== Error Logs:

1. ASIASEAINMIS:0UEIGDU
2. unisguaImuiyan
3. wadugnsus:InFn0noy

Error Logs:

1. ASIASE0INMS0IUTOU
2. UniSguaimolayan

3. waduansuUs:INFANONDY

A A

Jsawdsarave: ssuunmisinuilng
(Content-heavy, Multiple-choice, Authoritarian)

“mswengudaideaaziauavius:uuing
luawnamsurgawdudsaraalusuvuasawdsninawv”
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(Strateglc Pathways for Thailand)
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(Foundational Literacy)
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“Teach Less,
Learn More”
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IU2NIVATSYANINSSUNISISEUNISEOUIUKAN STEM Education

sUlluu/35 anurusdhAty | GDoagvAvnssY | ANUENILU G

nwinalulad Wi

(Format/Method) (Key Characteristics) | (Examples of Activities) (Focused Skllls)

Project-Based g (¥ e aanuuufsmsauélmaa NS22NIIVY ©
Learning sf USfUINISaKkINgIN1S BYiIss)
(PBL) v e nsivuduiiv
aswnuuumnuua.
Q Codmg, Camps
KUUUCI
Problem-Based : _ aalnyrwe: ?ufsmsau -
Learning @)Y iiltykionlong ¢ o MSAOIIASEK | Fonssuikand
(PrBL) QN AUADIGDEAUIDY ! msindeykr | iBuiwev insaviio
aanuuus-uunsaom 1y STEM
Education nvKuQ
Ianwr.y-Based AvANL noaa\)::q.na'\unuunla\) assn:mv | - ', W
earning . R 3 . B
| bovenay Qb @ ewmatt it
v nnl.annnssuwu v Jl "a’rnS"nUtyK'\ ,@




Pedagogical Approaches & Instructional Strategies
d1kSuussalUIku1e STEM Education

Nl STEM Education...

Project-Based

(Create Art_ifact),
gsmwmsamnmms

msaanuuum\)jmnssu
nisnvuidunu
.
Focused Skills:
msaannuunﬁojmnssu
nsnvuidunu

.

$ ;
@
o

ncidu 1AsavUo lumsdans:usunisiSeus

9 Problem-Based )
Learning (PBL)

~ nidaykannlnganumsa

3 (Cqse;based).
AUAIIQ28AUIDY

NsSAQJIAS1K
MsNUYK)

gnsAaas Pedagogical Ikani... Uaadanfngniwuu

®
M — —
9 Inquiry-Based wEngmeermg Design
l Learning (IBL) Proc'des.? (EDP)
= P entify
AVANNW (Ask Questions), NS:U2UNIS 6 Juaau
d15200529a0U _ (65Stages), .
as1wovAnLE | | Wauua:usuusuguviu
assN:NIVINYIAE0S msUs:gndldadug
nsduAudoya | | msriwu (terative Process)
' - e — N N
nuNNYaY STEM AomisAalia:nsinUeyk ®
(Essence is Thinking and Problem Solving) = ;

v,
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The TLLM Scales: Waguns:=usuniAud Teach Less, Learn More

v

WWUWuUnMISISguUS

(Space & Time for Inquiry)

- Aualkagrh Project-Based
uas DesignIhinking

- IAOA2WANTVYDVANULINTD

(Less is More)

d0nNdULUDK
(Curriculum Streamlining)
- datboxddaunazarals
donagvloe 30% "
- l@3AMSsdaunuuavuaau

(Mile wide, inch deep)

Learning Times Model

| PROJECTS:
\ Science,

Social &
pan ludaaEou Humanity,
< 600 wu.? Arts,

Career

l Clinics

Academic
Clubs,

panuaniaaSun
< 400 ©wu.?

Societies

‘ najuanlsEuun
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The “Teach Less, Learn More” Paradigm

(Curriculum Coverage) (Depth of Comprehension)

n1vo9an: Govaallion?

| KangasNE1BoUaVaEY

a uag 30% (Set Meal Model) >
S L WaAuWuNUaza KU
Ql’s'auuuun.ls:mnﬁonfu.lﬂ

> nsaaulkAsu = A21UANEVYaVAIIL(D

. _ lUax1dauuu
danuwunnisisgusuuuaulan:
(Inquiry-based learning blocked by lack of time)
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1s1i1avuzsu STEM kSofavufsunmisinun?

Reforming STEM? or Reforming Education?
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Educational Transformation |
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Curriculum Chain Reaction (UfjfiSg1anlsn1okangas)

~ || Education
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Changing Curriculum
Changes Everything
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"ANSARNIS AL AINIR

gwdooruazana Real STEM in Action: Case Study

2n2fu" (Biomass to
Clean Energy)

gaunisaiileyiin: |

" o S (3ngmaas) M (ntﬁnmané)—‘
AuAUsaUTFIGEY lANSIWNIKL ATU2UATIADIUSAU
Useauilaynnviuan (Combustion) (Calorific Values)
ATuAIANISIR LA ua=nN1sANIAUAILSAU Biomass to L) /X, Uazdnsrdoudanau —‘
'Js”\IIGTVI'Nﬂ'IV‘SLﬂHf\‘S s Clean Energy \ =
;5.??%1:\' ;; Ejﬁﬁaﬁ" | n'lsé'nhmsuu:i‘muoa 1 =5
a3un1sAalunis éjvf',;ao‘nua:am /
e E(:’m:mssumans?) ' \Waaa PMZo% =
aﬂj A m"’m"jjm.ﬁlvﬂl ) SUUU aSWAULUY / " T (innlulad)
o SEL R LSTIR U | won3uKU (Failure) tGusuwasian PM2.5
MY AUT AUDUS:UUKLULEU LassaWALISIIASI:RTDYA
et luniaisau 9 nATKU (Iteration) | "
tWatilugiuuavnng o

aatleyun PM2.5 . )
uniSeudzliaiua issuluiwaazls? iwsrzArnaunalukinagasvkul
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Global Benchmarks & Best Practices

" | ausgowsn (US) : Industry Linkage & NGSS
[GoulevaAonsSUIIMUINSTUKANGaS uazadowusiasnuinalulads:aulan

; | Wwuuaua (Finland): Phenomenon-based Learning
| [Sdoaaus:ausncinnadu dn1saausounududsn (Co-teaching)

5 avnalus (Singapore): STEM Inc & Teach Less, Learn More
N - aalliok1961v9509Y TRloa1AsdanonssUIELAN AFIBUAU 1Tu PISA dotiiav

: | 1mKatla (South Korea): STEAM
(RRoWdAEYNUAD A (Arts) gugda LwadulnaaulAsygnoasvassAlazinalulad

| 93U (China): Infrastructure & Grit
. E. < - - ~ a
- avnudusn$audsukImMa AoUARUNsadvAUaanuUlUMSIATEYK

dnowlduuKkiauno Al
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asx33annnasvyovnisuinsy
The True Indicator of Reform

mmunwo 1519:d$10 STEM Education Idognvls?
mmunnn Is19:a870s:uUNISAnvINIBo kI STEM Tdogvls?

azlﬁuTu’quoKquawm\) ||0|ch1:>u:)0315.uumsnnuﬂnumawumnqnqoamnssu IU1§QHUDOHSSUII§DK§OET\)
STEM is not the destination, but an indicator that the Thai education system has moved beyond the industrial era into the era of innovation.

UfsunisAnunus:uu lifsnAvasyaziGunuungndou
Reforming Education, not just Reforming STEM.
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