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uwandenluniadnsadinsaudifin naannisAngedin we Faludy
wilsTu wardonadnlunsdsegud wByauntadals uazfou
wiwsAugiuduinaangaae

dngvasdanquauvis Aa Sir Nicholas Serota, Chair, Arts
Council of England (e) waziflu Chair of the Durham
Commission on Creativity and Education (a) Tinanu
WBulwdgueasu aziudnasnisdadzaasdengudnliiduiugou
A519A1U5150aS19RITALazN1TARaL 19Ty e LN
uazlnruatingly

Sir Nick L@ni3as Durham Commission on Creativity
and Education (a) \fJudqulviejinfindsfnuniFanislszyndls
ANNURTNRITALUNTEUIUNITANY TnadinnsniuANuLiutaIAy
viannuantnguinauainassdddatinils daduuifitianlade
AuduauLnnidaladinisadeassdiduiFesuasatiuuazinideu
Turausgfivinuuasdnainuadassdidudadudifiyueaasugia
&39&35A (creative economy) waziAsugiaatelny Wy gig

economy

(@) AuNsoEUALALLAT https://en.wikipedia.org/wiki/Arts_Council_€ngland
(@) &usnauANLLALIAT www.gotoknow.org
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A1UAINTILNITAMUANITUTERL ANBIBIUTENINIUTINALAGN
Usziwanay 1eddn wenenuwauwaideslueuipnliinudneus
FIUARNLEISURS9ETTALAzNNIARe NI TFas I TngSIuWaS
YBINANLIINNTBLINAIBIN SuvisuRatzuazdausTsy lildvin
wAuq tuszuunnsAnenwingu

ulalUiiugaAIuAn (mindset) tanlaldaunanuasdsanlusetizeng
TalannswaiudnuazianinulufifnininugdAysetdnlazAadin
Tuauma

anaunilafiinavladia Helen Charman, Director of Learning,
Victoria and Albert Museum, England, UK (&) fivauasviau
UNUMURIRAS A Tnanizatnefls vaA SadufiRsdusiaays
waztuTufinnsluifouruiile ¢ JAudai (@)

(&) gunsnanulinuAulAf www.vam.ac.uk
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vinugiliandasnsinianssy design-led learning TuiRs s
\{Hunnstindumunnng (imagination) uazinUfiRaze lunwdauq fu
vinuvanddlugall qeaulagegnuesiisdudiotiioy v
Hundn Wliveandvietusudals Wiuduniisnuiiatuayu
N"93HUANANTUFURLINNTINNTIALEAIT LI

Ul wa UL weow fin9UseYu Creative Learning Summit
9mlaY CCE—Creativity Culture & Education (») dn1sUaus
HaIulATINITWAIUIAINNS IS URS 19RTIA LazN1T ARt 19T
Asuguaslszndlng aaginsias Unfianiu §9n13 EnIwuan
78 updunad Uszmalasuaus wazyalfiall uanannuszinalne
Uszmadaaiilufiaesnnsaatzsaunu uanduiiufanssuszudng
wineuAaUswdaAatusaufUTs G ourEy

lulszwmanzduan JarnuiBernuasin nnazdnAnuAn&E9RSSA
FaaldAals Aaiulasinsvasnad wazvadlosuaus audulasenas
fiauayulag Arts Council lasannstutszimadug nanuussine
sfiuntslasaunnefalzianiiiion TngwnEonaufivinausinuwaun
ANNUASNRIIAIN creative associates N9 visalsanan creative
practitioners fifl

(¢) aunsnanuAuLAUlAT www.gotoknow.org FAAAWALALY : wemo. ANANIALIING
€. \Wun @ WiaAuiluaaunau
() RNUNT0AURLLALLAT www.creativitycultureeducation.org
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Fauluaiudinadevasfau avsdauuen (Aatluanswadou waull
dniFau dndundwene) wWnluvinenusquduasiulsaday aseny
doduil wa Sfusuanglalngiusan @rinewinlassnastiatiu
nannnangauinluvinelulsasousauiuag Inalivineunuas

wo U uanIlpuanuIn

Jufl we fugnou drautisviastioanausulszniuamisnanadu
wuluWavies Partnership between formal and informal
education fifinnsinaustaslsamaily Buie wasfuuaus
nufalansUeuevaslssinaiuwaus guauada Lina Berden
Aafiangenga9AnuNENITuALTAILETIY 1@uaiFas Culture Clubs
in Finland : Prioritising children and young people’s wish
\{flaau session wawanienans Culture Club activities based
on the wishes of the children and young people : A
model of bringing arts and culture into school nationwide
puAuenansAuaniudumesidaliny wuud (o) wasvinufiaula
9399 2198 (@) («) frufazidnladstiy

ANNNTWIAN Lina Berden UazaIUBNANTTAATULAN WUdAAAnTTY
aelilasanasdiduiFes musssy Aads Auad nnsuand
N15BBNUUY wasiwn AdlunisnnuAluAaInIsadantinisauy
21y @-o% 1 flFannnisaauniuAufaIniTnnedumeside

(@) &uNs0ENURLANLST https://go.gale.com/ps/anonymous?id-GALE % 7TCAS84498434&
sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=21963673&p=A0ONE&sw=w

(&) aunsoenuiRNALIAT www.allianceforchildnood.eu

(«) mmmaﬁmﬁmﬁﬂﬁﬁ www.julkaisut.valtioneuvosto.fi/bitstream/handle/10024/75260/
tr10.pdf

12 Uuiinonmisus:yy Creativity and Critical Thinking fRaouaou

MWinneaudnulnsAnwvidefe wiuanIanUnSauRULALASRLAY &
finsiwvifiefie o U ¢ 209UNBUUABLLLLUABUONY FI01UA
seazdon walilddeyatinuneanuuulasinasiilailatin Sauagen
Wamunaie welidnidausiudaturinAanssufinusay wazvin
saifasiuinuaiisn (hobby) wiaRanssuiiewndauntouls
TuanuauzaaIrusy (club) laavinluddwn UIaNAIlTISLULAN
(1598uuluflunausian ow u. seRAnIAlAY o u.) Tuiy
niFou wafisiaintsiie nsefuiuauinig ANUNd1 Fnueniadan
ansunl uaznnsdaundyeriuegiulasannsszazann Soutuaudn
HRUNTeAUAINUATINRTIA UazN1TARDLNNTINTUYIN At
#NuTENINeUTTiRGn fusnuenddiavadasanisndauisussunm
atiuayy WudasiuiiviedminAnsuasidonuasfanssuiuie
TaNaNT9:Y 309570984 06 1ATINNTANNTIIUSEINA ATiASLUANEN
Aulusnaaziaan uaivannisiauniu Assddunislagasrng
frudaUsluindszna daadulunudidulfsenanainsvineudu
5980y uarasdnnsunasasdruiiasdu fnnstnAadumanidlvlay
uazUsziuwanidu idalangliiinidusuasfiied LaRIANLLANTW
ANAUYDIANUAZILNITU

uananniilmuneiififnuaszionimunds wnddilasannsiiadnun
nangenuaausaglalutuBey vinasnudinlaniswamn creativity
waz creative thinking, yinwesnudsnuuazansual (socioemotional
skills) LLa:mqmﬁuamﬁu%ﬁﬁu (empathy)

aAuNUEa9lAsINIg (o U 921990 woev-woex) AB 15313814

1
fauAUINNIINITIEEUIEN Wiunah (o) Aduaulalasineldaisnd
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uanlsIFUANLIY () us9galalvudu uanviuyinsuuIndy
() AuTUlaAULEIALTY lUnaAuaLLIVan (@) Baulsauisn
AnuEgnd ALAANRAS LazAaUzunnAu waz (&) AINNRILNTN

ar 4 ¢ a g
TUFDITUULNLYU

Tudiasting  Partnership between formal and informal
education gyuvasailunazduifis Aanssusntunislag Wuile
nINsAnEn WaluvinAulsadeu lefuRuaduayuannedrnng
NNNAA UAZINNITUIAA

guaannussmaailuunainyaddiiewmundsay da Botin
Foundation (oo) vandn nannisdndie vindulsadouiisesnis
Wnsaufanssuias TdliTsAu TsaFaulugiduiiniagsnusngg 1an
Tnsannadinlyauilsadeuvinunn aulsaBeuvinlilva dwade Fatima
Sanchez Wanausn AavniduiSesvasensual Aeaseassd
(creation) annansual uazidaanfifinansuaiwala (appreciation)
Aanssuiivinuiuriaudal Weflnamnufiinsdauans Mamns seulad
LATIRUARAINSIT LINUaNINuaflFAeWRILINNTFNY ANLESNIRTA
Aruiinlagdu Adnuiilanuies Winsensansual nnsdnAula
NITAIVUALAULEY LATINHENIIRIAL

1A59nN5TFUAILAT woos UazvINAaLlRITatLN JNAINUASHRANLW
Aa Marina Ebert, Jessica D, Hoffmann, 2orana Ivcevic,
Christine Phan and Marc A. Brackett. Teaching Emotion

(00) @uEasURLFALIFT https://issuu.com/fundacionbotin/docs/batin_foundation_catalogue
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and Creativity Skills Through Art : A Workshop for Chil-
dren. The International Journal of Creativity & Problem
Solving 2015, 25(2) , 23-3S. (00)

gyaanndszmaduide unannyatls Agastya International
Foundation fivinsuwaunfinuaziennouluduis wufnann
ATEUASIENNAL TUBBIAIURSIATTA LAZINENANEAS SALTIWAILN
A3 ATAUARUTINUTHNA TU we §3 1AN ow 1UAL AT wEo,000 AU
suflefu e thude (o) gusanalu (v) $0¥013 (55U14) SAUN
%fgmaﬁmﬁlu wae (@) @nUunisAnEn (Wrninanat) 1y INSEAD
WATUNIAINENRURLAUNESA Unan design thinking inlUld

nuagUAuauiasdn AanssuAadsidufanssufiilalanialvigin
waztmruldiiusnuedaes Tunnsadneassd vnnidufanssud
faavingauiu wasvinseidendumanvaedul Tnoilléefia uanann
ARAIMURTNRTIALAY TIHIUWAIUNANANBUrENatatiNIng
finanadnedu

Aansnl wnily

we NUHNEU weoe

789 mee 199451 Hilton London Bankside
U5U199 e fugney weow Aty

621016, CCT, creativity, critical thinking, OECD, EEF, ndsf., Ddf., aouaou, London,
Arts and Education, Arts, Aau:, Aad:iunmsédnul, Uufinoinnisus:yu Creativity
and Critical Thinking Nasuaau, MSANW, NMsISeus

(00) #unsneuiRLALLAT https://ims-3.kantiana.ru/pluginfile.php/28709/mod _resource/
content/1/Cratbs.pdf
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keynote usnigualae Anansnansd Carl Wieman, Professor
of Physics and Education, Stanford University, United
States glasusnadaluiuagnudl@nd Tull 2001 aNuaINUASE
AU Bose-Einstein condensation wazl@tuntsia lmproving How
Universities Teach Science : Lessons from the Science Educa-
tion Initiative (w) vinuugwaundulss PhET interactive simulation
Lﬁﬂmiﬁﬁui%mmﬂm%uamﬂimm&m% (o) ﬁﬁtﬁ%uw%wmauﬂﬂ

Carl Wieman

4y
i /

IMPROVING HOW 2
UNIVERSITIES TEACH
SCIENCE Lessons from the
Science Education
Initiative

(@)
wilvda Improving How
Universities Teach Science:

Lessons from the Science

Education Initiative

Uszifiuvas keynote fiszyluianansléun What is creativity
and critical thinking in science, how does it relate to
scientific expertise, and what does it imply for education
and higher education? usAnaansvinlidnedugaeianddn aanu
L“ﬁmmcymﬁwmmam%ﬁaazl'i FUWUSAUANUARRTNATIAN
AINUIANRAS LAzANUARDENITIINTUNIUNNNINENANZATRENNLT

(@) @wnsasnuRuALIET https://phet.colorado.edu
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yinuuandianualarawinluEesnts Foudde Anuiduisogmng
Inunm1@ns (scientific expertise) vinusuINgINtuAeacls
gauatndls aulaun mo I vinwiniduiFesnisiSauivientsany
Anernans gruILiuNiTAdFuRAndidulgsusnedaluiua
fiuasnuAdudnunisAnunfRuWngn eoo Fu

Yinuuandn AusSauliaiiuatuanunsoluntsandula waziSou
Anenrnansiialiaruduazisanlaaldvauantsinananans
(scientific reasoning) Tun1sindulaatnaiviunzay (good decision)
uwasliflunudn good decision wunafsdnAulantnegiFaanng
(expert) Fslunsdinunofedninanrnanslaamnali

LuRnuAadALITTuInaranfie AL Ineanmans
wazfivinuddnnudiulunsindlacnunistfvauanisingeans
fdensAnundmiuauinliuzasy Wilddmiuaudouaneine
vaauullidudnineanans

L A _
AULSIIEBUSNEAEasSIWotHDADIUS
N103NeIAMAns tasinnu:tdaowsuu
TuNISAQduUTOWIUNISTSEIHOWANIY
SnenFaas dRomsAnuEHSUAUADTU
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fudfuraainuinddielidnlanssuruntsudymnvesdiBusmey
(expert problem-solving) &WNquUAD UNINUIAIEAAT AAINT
uazlwngd wullAazaiwiliiAnA AU walAARaULALQAY
&7U predictive framework #83n15uATYYIMIIINLIAIEAT lHiAL

JUN o Aziudn Usenausie ¢ tusaundnisnsaseeuilaundu
navlUnduunestnsfudan

The 31 Science Problem Solving Decisions of Experts S & E & Med

B Importance
-7 and fit (2)
- o
Implications + S _Knowledge and
Communications (3) e skill development (5)
P \ T~
\ RS
A\ ~ N
~
— ~
e N
P Delineate goals, AN
7 criteria, scope (1) R

Test and refine candidate Frame problem: choose

solution(s): meet criteria, Predictive

i Framework
match data, assumptions potential solutions,

hypotheses(8)

predictive framework(s),
related known problems,

still valid, not fail (7)
1
|
| /f
! /
<~ | ,
<~ \ ,
RN ¥ /

Plan: decompose,
simplify, priorities
steps to solve (8)

Collectand | — = - - - - - - - >
Interpretinfo (7) | e
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Decide...

*  What calculations and data
Collect and i o}
Interoret info 7y > analysis are needed?
«  What are the best ways to represent

and organize information?

e Is the information valid, reliable,
and believable?

*  What conclusion(s) are you making
and is it justified by the data?

* Is something an anomaly, and
worth following up?

Decide...

*  What refinements need to be
I made to candidate solutions,
based on comparing data
with predicted results?

*  Whether you need to do something
else, or again (modify strategy or
assumptions, get more info, etc)

* Does the solution meet all the
criteria?

Test and refine
candidate
solution(s):
meet criteria,
match data,
assumptions
still valid, not fail
@

e What are possible failure modes
and limitations of solution?

Can’t distinguish critical
thinking from scientific
problem solving

L.Tuﬁna'mmsUs:qu Creativity and Critical Thinking ﬁaauoau



HoyvnivivAsuuasvinuaulaiflutlyniase (authentic) ANANgNFANERS Conclusion
o o o & oo ~ o« o o v Critical thinking is integral part of all scientific problem
wdnlunisvinanulszan dellanue (o) JArnududau (v) fadun solving.

Jomwatgdamn (a) desdddeyadsznaunisinduls _ _
“Learn” a science subject = use to make
decisions in problem solving. Some aspects

a7UlA91 TwumauLanAn95E1Ing critical thinking AU scientific transfer across disciplines, most don’t.

problem-solving atiRidennngld predictive framework 881993999

TunnsuAdevn (U7 ¢) wazagulidinnisSouinenmiansAanistin Note on assessment and teaching

sndulauntoyun nszurunistinluldludsnduq lades nufnaw Piloting decision-based assessments. Standard template
that works well. (mech eng, chem eng, medical diagnosis)

FRIN NNSIBUANaNANRASITUNISENARDLN9A3I4d (critical thinking)

sUnuunils InafinnsAnatinassdslugluuudug 8n Aulssasings Consistently shows advanced university students learning
knowledge but not how to use that knowledge.

WUY critical thinking “angq LWuU
Research on university teaching: learner must practice making

Discovered that all the experts re|y those decisions, with timely guiding feedback. (more tomor-
. . . row)

heavily on ‘Predictive Framework’ .

to make decision

Our definition of ‘Predictive Framework’

“A person’s mental model of key features
and relationships between features,

which are relevant to a particular problem”

Use for:

¢ Decide what information is needed to solve, explain,
confirm

*  Make predictions and/or explain observations, through

thought experiments

Structure knowledge for easy retrieval

Evaluate and interpret evidence

Test credibility of conclusions

Guide application of content knowledge to the problem

at hand
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5171 o agUia9 creativity Afiguuseda nsiFuntsaaulugtiuy
UaqUuilua anti-creativity nanaslidnizauilnainuaingssa
FaadaaFuliin SauauadnaufirnianAnautedng LazAnaan
FnauIaIALAL

‘Lugﬂﬁ' ¢ @7U7n critical thinking Janwuie discipline-specific
738 domain-specific LazNuNt991 U9zl general, non-discipline
specific critical thinking @2t &Iul3ad creativity uagUan
Wusaswasanuudantng (novelty) wazAMAN (value)

annistiiaualagAnansdnuanavinu auiFes CCT (ereativity
& critical thinking) 6 fanemuzanwnzsafianssuusazanu
(domain-specific) 59U Carl Wieman L&ue HURIRTUADIN
nnazwalLeNUlvid CCT faslilaniaiunyinfanIsunantq Luu
\aWAIUN CCT wanufnu MefnuAals uasdnuinandnans visena
Fruiitiuanuel wasfufiniumvaua

Manifestations of science creativity:

¢ New perspective on conceptualizing problem (predictive
framework)

e See how to apply existing method or idea in new context

¢ Adapt existing methods

¢ Realize prevailing assumption incorrect (“cessation of
stupidity”)

Teaching scientific creativity
Conventional instruction teaching “anticreativity”!

Educational goal, assessments, and marks all based
on getting the same answer as the instructor. Creativity
about getting different answer than others.
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Conclusion

¢ Meaningful learning of a science or engineering subject
means knowing how to use the content to make relevant
decision.

e Experts have specific set of decisions used to solve

problems.

Discipline specific critical thinking is integral part.

Widely valuable skill.

Scientific creativity involves novelty and value.

Needed by all practicing scientists and engineers, less so (?)

by broader population.

dotasu CCT audnermaastugaudnu

Unedufl we J918nng daiadu CCT lugaudnun fAngnsiniaus
o vinulunan o #4lug Carl Wieman L@uaides @ua3y CCT
ANUANEIANEATIURALANEY TAELANNAINUITHYDINLINUYBIVINY
asUldIndesdsudtaeuinenmans anniuussany iy
WIUARULUY interactive nuAUlY Google Anurnan Carl Wieman
Science Education wulsulssi (¢) unaulaunn

ABENNNITRBULUY interactive NIvinuanualanivig aglugli

€ e

AzLUI MIUNANWILAZANANTEABILATHUAILINAULTTULTUY
Tutulsaudsenauniy o &rusasianssuAa introduction,
activity waz feedback

(&) ®unsnanuiRuAulaA? www.cwsei.ubc.ca
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What is happening in these experimental classes?
(works in all subjects and levels)

Actions Students Instructors
. Complete Fomulate/
Preparation targeted reading review activities
¥
Introduction Listen/ask questions introduce goals
(2_3 min) on reading of the day
'
Activit Circulate,
ctivity . — c iolk;/e ptr_oblems. answer questions
(10-15 min) oflaborative groups & assess student
¥
Feedback Listen/ask questions, provide Facilitate class
10 . solutions & reasoning discussion, provide
(5- min) when called on feedback to class
|

but research shows that many factors important for the best results

ANBBUNEAINULANANNTENININTEUIWIAINN fUNTTUIUATLIYRY
nn53uud aglusii oo nefinszusuimiininasiFundniiu fxed
mindset upsinfinuiazauiiauasfiunndneiu AufiazFoulda
faufnudanedd winszuouimilvy GenaziFundn growth
mindset Fainauasuarunauasuuladd nssuaunngiFuusia
vilauasfnnisiaauutas (transformation)

IMUARLURI Carl Wieman VINTUUNANEILWNINUIAY WAVANNNT

il WElaludnynds Aennsiduuifed interactive wazisouduiy
A AANANITITUUTNUTIAT
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New paradigm on learning at university

old/current model new research-based view
brain changeable

..l.l ﬁﬁﬁ@
~same

knowledge transformatlon

Soaks in, varies with brain

Primary educational focus Change neurons by intense

of universities: thinking. Improved capabilities

- contents of knowledge . . teaching
“soup” (curriculum) Radiologist MED. Student methods

- admitting best brains Right Left dominate

- blaming school (K-12)
for failures

(@0)

fMRI - interpreting x-ray image

Fansal willy

we NUENEU weoe

a9 344  133U3u Hilton London Bankside
USutqaiiiy e Aoy weon fitiu

621029, CCT, creativity, critical thinking, OECD, EEF, ndr., >df. aouaou, London,
scientific problem-solving, predictive framework, JuﬁnmnmsUs:qu Creativity and Critical
Thinking Rasuaou, MsANW, MsISeus, science education, NMsISgUSAUSNENMAAS
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UuRAnNdINMISUS:5U _
Creativity and Critical Thinking Rasuaau

RUodo Fostering
Students’ Creativity
and Critical Thinking :
What It Means in School

)

Uuinsa GuRnoinmsus:yu Creativity and Critical Thinking flaouaaul 1@umisasiouAauoonwY
9InMsIUsouUs:yu Creativity and Critical Thinking Skills in School : Moving the Agenda Forward.
An international conference organised by the OECD Centre for Educational Research and
Innovation (CERI) 24-25 September 2019 - London, UK. Nesta HQ - 58 Victoria Embankment,
EC4Y @DS (o) laglunuiu nar. U as. Tnsea fins10In sooWdans nar. Wuroruy
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OECD wauwsuasudsuuaswiun OECD project on fostering
and assessing students’ creativity and critical thinking
TnanllnsinmiisRa Fostering Students’ Creativity and Critical
Thinking : What It Means in School () Tuduusnuasnig
Uszyu

Andreas Schleicher, OECD Director for Education and
Skills \Gauluaninvasnde@adn Tulangadaqiulazauinn vings
Fnu creativity uaz critical thinking SAnudnAydu Imﬂﬁ'mqui
BeanTzuazifeisnnsdinsdinanudidy niideisuiiyedeans
AagiMuAulauIaniIsAne JAdsaduayungatnalslianlasy
UszlomilunisdgnidendnuasnassAnaznisAnagnadiansnigyn
HduniiRefifuuluannnnsvinnu ¢ T nofiuszaunisainismaaas
W 00 Usznd (saunsdszmndlne) e Tnnsnun

vilRenun weo i §1 ¢ un lnuundl ¢ WutufinagUfanssy
TuudazUssenafidingay vasnuagiinin wee - weo wnlania
§1unt WuAzenuuaziinuniidedasuden Wuneug lududiind
1AUAINLEDT UIadlinau

WanuagvesnisFouilugdodaquulazaunaniea Anee&sg
uSAnssy Fefiadlsznaudndyiitauniauiu o asdlsznau Ae
(o) VinuzAnumAlla (w) MNHLAUNNANTTULAZRIAL (@) NWE
n1sAnaseaTTALAziianTgIn nTrUUNNT SuusTifasdina

(@) gunsnanuLRLLALLAR www.oecd.org/governance/fostering-students-creativity-and-
critical-thinking-62212c37-en.htm
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@
aa o

TﬁLﬁmmiﬁﬁumummmumﬁaLﬁﬂlﬂw%@m AU Aulfin “ddutnemn”
(hab|t of mind) Fulusidin uﬂaamuﬂmmmmﬂmamim
‘VN creativity wae critical thinking Wunse mumimmuamum
fiundn higher order cognitive skills finnuinfAguain
vAnans iselindasnuunn feefinnsiinetieadedauazgnded
A Asaziiuadlivinusiensawduiide vinwvsviimastifunuaz
MNezUaniUtaLaY LAKUWUSAY

ADWAS10assA
wunadennsiimnuanusedsudtdynitunuamndduyg Aanasuiisl
wInw (novel) uazdamAn fAdndusnow vunadednuudliann
szuuliug SN Aauennsau (think out of the box) Tasny
PARLALIY nuAnussanalian nnsAauannsauldil dusnnsAn
Tunsaulud (o) NUAIRAINAINLEEETIARRAINNAR LA TiNE:
&519n3aulng 0ECD UaANIN NNTANRINRIIAL © a9AUTzNaL Aa
AAWS (divergent thinking) fiuAn&gU (convergent thinking)

NISAQUDNNSOUTUD DUaNISAQTUNSDU
THU WUDVAQDIADIUASI0AssSALNQDIN
NaLIooLa-gNNUB:asS10NSoUTKU

(o) @unsnauNUAUIATA www.gotoknow.org/posts/6501568
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ANNURINRTTALTAUNUANNANEAILATzAUEaU] IUAUTIaTIRTIA
g9 lneuysdsIsunng NNAURILITOTAURINATIAL Lash
dAuaaulaziauls Usznauniuinustias e inue An

(9) avdw (inquiring)
Fafnsaeduataatedanazifeyavianinuitsznay Tunanunsd
fiasdunimnanuiuinlifeasdedniauias fudeniiusnm wuve
Wufiudn Aruaedeludinszanduresnuisluleinuedetl
s lligga3I99vIeat9fsuun Tugadaaiuisisiadtas
Auvintiianuazisnvulnadudnasdoetnefsvunn Wy favun
domlddaian uasdiutesineuannui wiananuifddld

(w) Suaums (imagining)

Wunnuweiaulaznaaasiula dunalnlvdnuulldannaanuanviae
ANUEBIRL Y uazAAEBITN FBNT uaAAWSMUTY AnnwauAn
dfigdeiulula Tnafinnaudavonuadu lusndusesdndeds
Avnuiiuadalutfaqiu usdunuinastuiitlilddununtgiwadiy
\HuRununnasiidlitlnung (intentionality) Anudagsdofiinnuaiu

() Ufua (doing)

Junnsasiieadedeveaiedsnisivg InafinisUfuRivinnny
usaNdAnFuaINinuetinndn m vinwe wasifunssuiuntsfiifiunas
flanaigundnnsandiinanign vingnudagndnlaanldauninudn
uazdEnnsivy aulufigawuddviiviaisnistvaiflduauas duanw
waznszuuNsUGUR AnusAqanisiivdeyanavainisjun dnly

gnng
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() a:nouAa KHSatAsOrya:znoauAa (reflecting)
annnszuaUNsAAnTusus 1y feedback Loop LiBNTTUAUNTS
A¥9RTIALU TIunaRennudnifunnnud uasinuessdudn deauld
lulaniasall enansldlidninnnsasieaudnlyliiinuaasy
NUAIOIRLIALYY nasazTauRnluntsaztauRnanndsiiiniy
luduneudug 1unnsisiuauanisgainuiduads asifiudn
N52UUNNTAE AR TU I BauseTzndnsauAuINIs S aANLEl
AUAINLATY

ﬁﬁgﬁmni:mumiﬁﬁmdq design thinking Tul#aunanszuaunig
Tugantnuu uazvild®a Fostering Students’ Creativity and

Critical Thinking tnunadliluund @

UNAATNLNITDIUNLWAIUNIANGNAUENSINSA  Csikszentmihalyi
UBNINAUNTAINURIWRTIARY
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Junan 9o Us:MsAd

) JJuAumanILAan

) aanuaslade

) fiaunazsudnvay

) wulddngmdnudukazaunuinig
wAdAlEInt AURNIWAT

(¢) vaifufuazsaudeny

(o) oewmuazilalunuias

(@) fdwanatazlivdonine

(@) ﬁaaﬁﬂﬁﬁﬂmm:ﬂug

(«)  wnastadinanasuasiiilavunosasu
(00) WaguuazyniaNnIMUUINAINALELY

nisAqog1vU3DIsruryItu (critical thinking)
NUEHINITATIARDUAIUYNABIVRINDLAN NOBL UTBLUIAILAR
HNUNTIATINAAUYNLBY (perspective) WIBBNaNa1190 Lunng
psraaUqadufidnsiuiantaafdulUld SemiFundn nnedes
Anted Tugilan3nlusnnusandNIsAnLUY dialectic uaz John Dewey
131N reflective thinking

nsAnatnfansugiusuannlyife setesdt vinaanuidnla
Jynilvdamauiu neufiazieuanisaen unisanuuuidesdn
(slow thinking) snufilaualag Kahneman AsIfudnuAUNITAALLUL
JuWAY (fast thinking) 3adunisAaanuinfisssunasausinll
219Na191 NsARatITdanTuyIuiuntsAnlAIATIYLAZALATIEI
LaNZAN
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nantnaduiign nnsAnatnefiianniyan 1 “nuzuasmantyy”
dWevmadenyuiiffiaafesnunisoiiug AuiifinuauiRtdend)
FianngpanudaiuquananndsalasasaguaziinsnzviansAnudn
3689 (o) uauﬁuuuumﬁ'umﬂwmﬂ (&) ATznUnINLAAZYY

3

'
aa

uasiiteauud (assumption) atidamas sounviiuteauufng
ga41im (Limitation)

CURIOSITY

nsAnatNifansyul @ inwztasniauiuiuaAINUgINgTIA
AD (o) &8 (@) AUAUINTT (o) UHTR (e) gxViaudn lnans@n
athefilansnignnetuugiuladnGasiug vaddvattuuy aguugm
vonuliiiadng

ANNUASNRTIA LazNNTARL 19N uyuAn AUt avune
AuaseasTAfunndefiduaninuazquAn nnsAnatn9il
AansuguitudnlannnuuanANnaNnuant Inneztas @ Ninue
wiloudu wasfasnnsanwasiiwmileudy w edie lafidasu
(openness) wazA31lAs3 (curiosity)

700N HAULNUILINAINURSNRTIA LazN1TARDENITAaTUyIu

a o

JanuwuzanwizAaAgnsuAazaNl (domain-specific) wsananlasil

D D

Nnuwenvaadfazindluynmians (domain-general) Laantanasiula
LAIINAUANBULIFDITUTAIMUANNIEABAIRAT 15U AULNY
ngnAngns luandusasns@ads 1udu
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1rgooijo Rubric

ﬂizﬁwgnﬁuﬁﬁ@mrﬁh@'@ﬁlﬁmnlmami OECD project on fostering
and assessing students’ creativity and critical thinking WazTzy)
IuarlaumlIluniede Fostering Students’ Creativity and Critical
Thinking : What It Means in School (&) @8 rubrics gwsuld
gngzAuUNT&aU (teaching) nN19i3au (learning) waznisuszidiu
(assessment) Tnafivovuaiiiu conceptual rubric Aauanuannis
flgaainluinuiazUssgnaAldnuusunainu

UN# @ 97898 Eleven Signature Pedagogies dusuldwaILNAINY
RINRITA LazN1TARaLNIdIanTuu laun

. Creative Partnerships (18lafiuynanuizn)

w. Design Thinking (T8lafunnanuizsn)

a. Dialogic Teaching (1€lafunn&iuniun)

@. Metacognitive Pedagogy
(IfluntinAiansdnuiuazldlanunnanunisn) : CREATE
Modern Band Movement (T#lunua3dnen)

Montessori (1€lafunNau13%0)

orff Schulwerk (l#lununsAn®=)

a2 9 R

Project-Based Learning
(IflunsAnynuAneransuazlglanuynananian)

«. Research-based Learning (1gluns@Anunsruinaneans)
®o. Studio Thinking (1glunsAnunsuiAuAatl)

©o. Thinking for Artistic Behavior (l5lunnsAnwaunFAuAat)
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Whda Wasussnis Tawad

Whvneluiidl fa nsfinunfilgniledauiainuadneassd wazn1shn
atneiiianTugyiu A8n19ieualilu conceptual rubrics MTUNNTRAU
N9ty uaznislsadin neiivenguastinSaudeaduuunuam
wihfidAfignunsngiansdnnny wihfiveninBuufavinfanssy
@ 2tNlUYINHetatURIAINURTNRTIA LazNITARRLINIIANTUNu
lAun @988 AuAuINIg UHUR uazazviounn

NaRaNNITIUALUABNNTAaU uaxdEN1TaeU INANafaUjIuWus
NWAIAUTENINAT TEUINATAVTNETEUY UATENINATAUATINY
FUMITENINLTIFsUR U AvuAUlaune

01AS00uUDRYUNISAIVIUUDVAS
w3nsilaninanlaun nistineusuag nasinnulUlvFLuzinUGne
wniRau nsiigurusouilunguag (PLC—Professional Learning

| 1
A o e o

Community) indaiauiliGundn peer dialogue wazfidAmiign
A9 38308 rubrics

Aangel WAty
we NUUNYU wéol

621030, CCT, creativity, critical thinking, OECI_D, EEF, nar., oar., asuaau, London, Uufin
oInnsUs:yy Creativity and Critical Thinking Aasuaau, Fostering Students’ Creativity
and Critical Thinking, nMisAnw, MsiSeus
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1991981 09.00-00.0¢ U. TUfl we AutNtL wevw Husang
adUselfznau (3aa Reengineering Teaching and Learning
iavinmaudinlanng SuudfidaaiuaiuainassfiaznisAnetng
199730y 1neIngnng ¢ AU U1RINAINOE @ AU BLLTNN @ AU
WATBRTNTA o AU

Paul Collard wis CCE, UK uaninnnszuunnsaausedlulits High
Functioning classroom (g7 ) udnanuAvimiiuntsilaey
A5annisizauntsaaulvilduwuy high functioning wnNUNIFaUdtqU
fludsladeu WandauasFuuay wdmdanniiu o T lUdunawel
psuazdnisaudnanisaauluuiniiduatinels agulddnagias
flszvanaladminBuunguinduunddlaidou uaziniFaufuandd
auraUIbuuLuLUIviazvinlvaugauls (lansad)

What are the characteristics of the space?

Low Functioning High Functioning
Guided &— Role of the teacher —>  Challenging
Contrived <—— Nature of activities —> Authentic
Bellbound <&——— Organisation of time —>  Flexible
Classroom <(———— Organisation of space —>  Workshop
Individual <— Approach to tasks —>  Group

Hidden &— Visibility of processes —> High

Static &———— Location of activities —> Mobile

Ignored & Self as learning resource —>  Central
lgnored <—— Emotion —>  Acknowledged
Some < Inclusiveness —> Al

Directed ¢——— Role of learner —>  Self managing
Limited ¢« Reflection —>  Continuous

(o)
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Andria 2afirakou, Alperton Community School, England,
VK \flupggeufals warldfusnsdansiviu lulseSeuitiniEeuy
Wuinanau wWawdiluausnssdawswidnldagludengy vandn
i:uumiﬁﬂuiﬁ'ﬁ fingn1sAuwnuln (leadership team) f&uNTn
annvislulsaFuunasuanisadou g Fesntsdnafduduuuy
(role model) Wisndinlaandwene druiasuusaiunnalasanisiay
Lwaammmmmmm mqmﬁmmfmmimﬂuﬁiimqmmLc-m sULuU
nngiFaudilenaunAuadeasIddesiududduin Tnudag
ysaunisaglundngnsanulnd uazdasvinislsadou Tuldianne
U9 WIATWALAEYINNNNYBIAT Andria Ladfiulataddung
fisniAn wlaldidin Sannuguagiunisiiung

Anne Fennell, San Diego Unified School District, USA
WuagAads vandwalviiin CCT warnisilasuutasdus Tudwe
pgtivtifionn seltalan e wiveduneasnislyinisalt (A7U7 e, o)

Babara Schneider, Michigan State University, USA (w) 1ilu
ANanTIANsEiEungnRiAEiivinddusnuns@neaunanauny ue
fInnsAnEuasindInudnen 1a13esn1svindsusouiuAunaus
304 optimal learning in science (o) Minlugnaswamn Next
Generation of Science Standards In15&519 highly developed
and specified teacher materials, highly developed and specified
student materials, Afiatsziiu Malssduiiewaun uaslsafiung
sousgfiawauag Anuveuniniiviauwadnfesdinnswannagsun

(@) #WATnEURLALIAT www.education.msu.edu
(o) muﬂiﬂé’]mﬁmﬁﬂﬁﬁ https://onlinelibrary.wiley.com/doi/abs/10.1002/tea.21306
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Approaches & Tasks

How do we support and guide music education to engage in
the exponential potential of all learners?

Students Teachers

Know and own the ‘why’
Look, feel, sound
Co-created

Active Engagement

Engage in multiple literacies
Teacher as learner/teacher
Inquiry Based

Teacher as activator

Know and own the ‘why’
Look, feel, sound
Co-created

Active Engagement

Engage in multiple literacies
Student as learner/teacher
They matter

Differentiated

Ownership Shift from industrial model
Agency Collaborative

Self-efficacy Shift in University Education
Collaborative programs

Changes Needed

How do we support and guide music education to engage in
the exponential potential of all learners?

e Redefine - ‘What is a ’
¢ Release ego
e Survive in competing systems

- numerical vs. narrative

- knowledge vs. knowing
Develop the how of teaching
Inquiry Driven
Systems shift leads to cultural shift
Inquiry Driven
Intentional integration of Social-emotional skills
Expanding pathways
Schedule change
Marketing plan
University Change

u“uﬁ’nmnmsUs:qu Creativity and Critical Thinking Fiaauoau

(teacher leader) NNTL38UTUATWAIUNAULDIYAIAT VINUUBNIN
Nuideissunanesiduasfduny TuinSen o WuAu uazAgan
drurunils vidlviasdnanudfluimelfunneu I6ifiu Transformative
learning dtutiniZuunasiung vinuazianstazdunludugedu

Hwarugnving 2emira Mevarech, Bar-llan University, Israel

q

(@) wmﬁuﬁ'm Meta-Creativity Pedagogy vanuansias

NVIUIWYINALA NASA 138958AUANURTNRTTATNGILTUEATN
winTudasang e-» U 899008 o anadnae Ja8as mo LR
oo 1 f0t1az 9o WD o¢ Uazindninuar w Lalaidutlng

o

€

e a

wandIuyEis AR aLAUANRNTRAATNETTA LarAuaLTRT
ANAINUDNE LazldUd Meta-Creativity Pedagogy mu’iugﬂﬁ' @
uar ¢ irsesilamau creativity An CREATE Aulusl « nnand
thungeutinGounoszsiulszouuasisen Tnaliland wdliinEeu
AavAsfulantviian Hnllszuzniloudainannuadneassd wudn
NGUNARBIAIINATNATIALRLLIN NauATLUANARadEnTat
ANNUNLNEIYRY meta-creativity AaAdIuLalaldvIanszuingly
Fasrnnuaingssd AanssufineaadiinGuufinfunnstiinEeu
vinRanssuadarsflutudouinanrnansuazadinrnans atnadn
JndiaannswanAnuassessfrasny ielduannsddeidacsiudn
Itaf 1inAduatnmansanstiandsn Ansnonusadn AnuaIassd
finauntuanntuSouasagdofusmield uazasinluFuAndug
Pivdali vinumudardetngAdaununniviniFest ey a9, Insua
Tvmnaidingau muﬁm"h%mmnmmvﬁuqmﬁwﬁﬁqLﬂuaﬁfm%ﬁqum
vaeinddy (Huatine

(&) mmm@jﬁmﬁmﬁulﬁﬁ www.researchgate.net/scientific-contributions/33248269_
Zemira_R_Mevarech
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Meta-Creativity Pedagogy:
Habits of mind

Using the acronym CREATE to foster creativity

e Core problem and sub-problems: What is the problem all about?
¢ Reconstruct connections to generate new ideas

e Explaning and Experimenting

e Additional ideas/ strategies/ methods/ technologies

*  True-but ..

e Evaluation

Conclusions
and Open Questions

Creativity can be enhanced by meta-creative pedagogies in

elementary and secondary schools; in math and science classrooms

*  What are the long term effects of Meta-creativity pedagogies?

¢ To what extent can the effects of meta-creativity be transferred
to other domains?

« To what extent the positive effects of meta-creativity are
a function of the task novelty?

¢ How can we continue our international collaboration?

“uﬁnmnmsUs:qu Creativity and Critical Thinking F'iaauoau

fALiiungsnenng Ae aansnansd Bill Lucas uwisumninandy
Winchester nNanaUna2%Y powerpoint LAASIULARTDINITITEU
NNTRAUARALIAIURS9RTIA tuRstnunadlidan Falusili o
Az @ wazveiengUansAnannsunadlilugii o

(b J Playful Experimentation Problem-based Learning
13. Possibility Thinking 1. Questioning techniques
14. Process Mapping 2. Mantle of the Expert
15. Meditation 3. Philosophy for Children

. Wo,
Usingd Nderip
\ntuition Quesy, ,-Sg&

Lo S
& %,
&9 %%
AN 2,8,
A % 2
T L 50
v

Crafting g
Mproving

1

Kyuieaseoun
Buiyesd|oL

29 s
;) S
% S
2% o5
2.5 ISie;
53 SE
80 §a

%}

Deliberate Practice - ) Growth mindset
10. Drafting C}/ 4. Role Play & Simulation
11. Expert demonstation % 5. Reframing
12. Student feedback 6. Perspective taking

<on. T
Ao, P, w0
Pory o, ’ty, o 5\’\3(( od\)“"
: ; L
Gt@/y { Giving & ,«\ep
Receiving
Feedback
/
Classroom as
Learning Community
7. Group working
8. Peer teaching
9. Authentic assessment
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STEP 1

naIN1sUNEuainIsandsny UszipudnAunauaunlnulsfAe
Develop a real ¢

ungfeéf;?ir:/?ti;g m‘;ﬁmﬁumﬁugﬂLLuufﬁmﬁummﬂlmiwaﬂ'w Lﬂuwaazm'ﬂ

NITWAILIANNURTNATTALAZNITANDEINITNANT UYIUTaIIniTaU

/ Wy uanaiunisatnslyszingeds nsUszifiuanadnavinling

STEP 4 STEP 2 QﬂammaumqulumgILm"E{?ﬁqdf] a’e—erofessionah‘ze FanuAng
Build learner Establish the classroom climate: faamim'glmmﬂLﬂumﬁaﬂmmuwmaﬁum

Teacher modelling,
language and rewards
which show a consistent

engagement and
commitment to

creativity approach to pedagogy finnsiauaadn nsseuuwuy Design School ATBIATHAIIY
giwassAnninizuy waznisidalsadaulvgingnluldagidnlisau
STEP 3 Aanssululssdswdunuimnanilsnainisaniaiadssuunisisau;

Manage the learning:

Methods chosen to

deliver pedagogical

(@) flexibility for

different outcomes Sansal Wiy

mo AULNLU weo.
] \ ‘

621031, CCT, creativity, critical thinking, OECD, EEF, na., daf., apuaau, London, Junnon
msus:yy Creativity and Critical Thinking Naouaou, Fostering Students’ Creativity and
Critical Thinking, ntASovus:uuMsiSausS, Reengineering Teaching and Learning, msAnw,
mMsISous
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@ 1ASONISWLABIWOWAJUN
creativity lla:
critical thinking

s

IIII B
B

Uuinga GuRAnoinmsus:yu Creativity and Critical Thinking flasuaaui 10unisasiouAauoonw
9InMsTUsouUs:yu Creativity and Critical Thinking Skills in School : Moving the Agenda Forward.
An international conference organised by the OECD Centre for Educational Research and
Innovation (CERI) 24-25 September 2019 - London, UK. Nesta HQ - 58 Victoria Embankment,
EC4Y @DS (o) Taglunuiu nar. U as. Tnsga fins1In sooRdams nar. WuroruAy
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¥ 60.00-06.00 U. TUT we Uity weow Wusienng
Unauades Initiatives to Foster Creativity or Critical
Thinking TsAnannsannlafuauduazinuundn ifudasadasinng
seAulTsine fuwesyails LEGO

1A59n19 Creative Ireland (@) dniaualae Gary O Donnchadha,
Deputy Chief Inspector, Ireland \fulasinng ¢ U (2017-
2022) wassgunalefuaus fuulauneliinnuiaceu nnatadau
vastlszivaTauiul iR veduindau uaziinunauslufidssyy
wiufinsnun
‘lankan’ (pillar) ¢ awu vov Creative Ireland Ao

. RIATUANEATWATUNITRINATIALNLANYNAY

0. @ILETUAINURTNATIALUNNYULY

m. AINUARlATIASIRUTIUFNUANL RS 19RTIA

LAEATUTRIUTTTY

e. lofuaufifugudainuiuidadiounisudnie

¢. advmnuiunilsinudedaduindian
andn@tyAn Creative Ireland ifugnsamanduastszina fidoulas
nngenuntslunnatngautesdiay Snisanaunusniiunsdtugy
fivindian wasvindu cluster finnsivunuusiunsidaules
fuLFUNTRIRLA Anunswansuazlanadis

(@) ®unsnauRuAUlA7 www.creativeireland.gov.ie
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AT BINTYTUINNTANLATIRTIALALNTAREENITAANT IRl
dnlUlundngasuadiseFou InuiFuiivanganisuusdu fwnFundn
Junior Cycle (8¢ ew-o¢ 1) lnanangnsitiu learner-centered
focus Anflunaslunnanundvn sauvislunisussdu lneniu o
NaNNNTAD (o) BuudBEaus (v) dantuuazdnigi@an («) AN W
(¢) AruaFvassALazuinngsy (¢) nisiduiugulazsiuile
(o) fanusaiiasuasiaun (o) Lﬂumiﬁﬂwﬁaunﬂu (c)
Lﬁa@ﬂnqq:
AN ¢ NANNT § we Lmunanisisaui (statement of learning)
frodldliadung waziliu o vinwzdndny (Key Skilts) Muf (o)
Tawiidu (lterate) (w) Aanisaulasls (o) a0 (<)
AANITANTRUNARAzAIUAR (¢) lPadiamansidu (numerate)
(o) &%398554 (@) enuruauawiu () feangiu W ¢ vinue
dndryilasaglufarimunuadwsnnsFauduamnian wazynianssy
IntIEinuABNI7 138 ULUU active learning waztiniFauliugsulintay
NN315HUTIRINY
sS1gvIUWaNISISoU 15Snd Profile of Achievement
Us:nouaQde a adufd
6. WANIIRAU
w. NarasnisUsziduluviasisuu

(Classroom Based Assessment) Favinmanuass
o. fayanisFausuuuaug weasnan o ¥ felsznausiag Aanssu
L@TUNANZAT NANTTUUBNVANGAT ARUNIART NITITUUTATUAR
Sunuuazastsssy nsingauRanssuanitiniSauietinasnudy
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waldas gusulAaNM AAnNTTULUZLUY AANITUINEIRNTNLIAADL
YRIYUBY TIRUvaLNLLALN TutFunlng aunsodnlaginnssuld
UYU WeEln service learning (&) lAuinuiavainuanufianssu

WIUBNIN NAAWENI5ITUITUAUlATIgI 19 InangnslunIwsy
Lldtunungseusnefenuan M laglaseasnanisiseus wiunng
Fauunnda (holistic) wazdnisaanuuuliumAaz&IUIaINangns

= o

RS URITINULAZAU

nuudanlafienliiantiufiiingn mesnzdes coT Ugnilsausidu
FnidnlduaganinEuiivinla uiwnfuendn vinwedndty < Ussnimiu
wiudsustulszon dsaudu wasisaulany Tnedeidudiuves
nsrUauNNTWAILINEuSnaandin unszuaung Suusd
finFuuduguednany uazagviavtind facititator

wtudnssuuinafivyuaussousdouadneassd eluguy
AsauAs T59E0U wazanulsznaunns 1w edutainment szuuilingdl
959009 WAsAUN vaRat) ANSAUNINUIANRAT NITUAITU NNSAA
event UNTIANIT UAzNITUAITUTENINNUlTITaU LaziiAatu
waztinAnenmngnssaueaglussuuinmeiog

uananniu edtiaduaug nyuniswmun CCT lhun (o) NsAnen
A7 WazanNIAg (w) TaNAuANUEIAYLNNITNAIUNATI TN Y

(@) @0 aUANLALLAT www.gotoknow.org Wiadia TufinfifiAndnAty (tag) service learning
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FAnsiBaunnsaausnu STE(AM (@) IseBoulszifiuaues saume
Usziliu CCT (&) m%@ﬂﬂu‘lsaﬁauﬁdu&%u CCT () auuauu
TneAnundmer lneadnnisUssguuanilasusnaanunnUsseussiuma
AN LHELNSFMatngAuENEa (o) nsidaulusAdatng uazad
NNsLESUWAIT i LAz Y

LEGO Foundation (@) &4L&TUAINURSNRTIALAY “re-define play
and re-imagine learning” M%aziaLﬂ%uﬂfm'%ﬂu‘imumil,aiw,ﬁa
gagsuliiandadnuainassd Jaund uazauinaandintiunaln
o TuRaURe (o) 8¥9NNSEALSY () auuayulpsInag (o) a379
LATILUWTHAAWS (Rel LU A

Wvunsuaznalnnisvinanuitdud e nquAa Wanlan waintulsasau
WAENITRTNYUTUEUUTEIUNNT LAY

Huaanuiiunangauuanune 15U Learning through play : a review
of the evidence (&), Neuroscience and learning through play :
a review of the evidence (%), The role of play in children’s
development : a review of the evidence (@), Creating Creators

(=)

(€) ausneuALALIGT www.education- (@) &1unsagnuiuAnleA www.legofoun-
innovations.org/funder/lego-foundation-0 dation.com/media/1065/play-types-_-de-
(¢) anunsnanuiuAulsa www.legofoun- velopment-review_web.pdf
dation.com/media/1063/learning-through- (&) & unIna ulnulAula?n www.legofoun-
play_web.pdf ‘ . dation.com/media/1664/creating-cre-
(o) @wnsnenulinuAulafn www.legofoun-  ators_full-report.pdf
dation.com/media/1064/neuroscience-re-

view_web.pdf
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Tugasnnuuazuaniduutedndiu vislilimsnudnlasenas Creative
Ireland &579 Creative Community Inginnuuaiiavung waalvi grant
ane wnuanulugusy Widpianssuainannuaingssd ludiu
Arusaufiasnatssna wiusufieduaule3vluansgansng Sedlunn

fiauiauaiiainisldonsunidy wazniiaunuiedaaiy cCT
draniwuandauliiduniinig Wy ARsAusiiReniniSaus
NMFFURIHIFEU NNTAIKTUNNTIAUTENINIWBLLAUGN NNTaTeine
FrudaaiunigBuudannnisiaunitinAnunng Saunidnandedivia
vinfiadnengfiainnsautitivie

Aansal wolly
@ Fl.A. e
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NadwSN1SIZoUSTURUTASDaS10UD0
HaNgastuNMwsou WdununsiSou
S1edBENa NU 108TASVASIONISISUUS
launMistisgunniod (holistic) wa:=ouns
DONUUUTRLLOA:EDUUDVORANIASIASUED
Soriulasriu

621104, CCT, creativity, critical thinking, OECD, EEF, naf., dar., aduaau, London,
Uufinoinnisus:yy Creativity and Critical Thinking Aasuaou, Creative Ireland,
LEGO, misAnwy, msisaus
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vufinga Uufinoinnisus:yu Creativity and Critical Thinking fasuaaud 1fumsa:RouAauooWy
9InMsIUsouUs:yu Creativity and Critical Thinking Skills in School : Moving the Agenda Forward.
An international conference organised by the OECD Centre for Educational Research and
Innovation (CERI) 24-25 September 2019 - London, UK. Nesta HQ - 58 Victoria Embankment,
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viadia Reforming Education Systems for Innovation \flusnainng
uIN1ITUA we AUty veve lwualnaFUUATANYIY99 @ Ussme
fa aeanside 1ad wazlng WABQSFUUASIIENLUNARUANONL
(fussluanantin) dvinludseimaiug eyl ceT Wuitlmung
nsiFaui Wwunadananafuaseulounaifuafundngns nns
Ussifiuna uaznswanagetinels dnnsdnuwvdensiiilaouds
vinauatndls flasannssiEulugg atnlsting

0o4dLasLag

Michele Bruniges Ssuun3dnunsnisvatanainsidayaiiuaunsn
Tnggnufieduufiviouun vandaudindlafindnEesnnnuadneessd
Hudasesdaduwintgy aruadassdiduEessasnsvinliizsds
devfladulnsenany vialunisvamisuddam vinuiuaany
wWatuwlaswadlanuazdony finnsAnundasauas faanisug
nsAnen Sedruniledaianlalaniswmun CCT vinuuanan ieide
AONNTWAILNANUASWATIAZN MRS a LT EadAynInnas e
vinuldanan authorizing environment

NITWAIUIAIMURTNATIAVDINALTDY THasalATegia d9AU Az
AUEITY vinudeisAnansnanst Peter Ellerton uisumninanat
puauaus fiuendaniswamn T uiFesuesnistinAngauriu
Eﬁu LarAIU3LEIaNTe (content knowledge) HAMUANATYsD CCT
NNSAALUY CCT A9danwstuz domain-specific

ANUAAIEEY CCT Tuaaansias Junnaus a.A. 2008 Tu Melbourne
Declaration on Education Goals («) vnuiasneazide nuINUNLTad
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WAIUNNITANUNTANEIVRIDDRLATIAY NANIALUUNITWAILUN CCT
wiu Education for Change in the Changing World uaz5in usazy
ANINDATNITUDIAULAY

vinudnsanansnanstl Daniel T. Willingham dnlszisudnanylunng
UtRssifuusnAeninudadn coT Bnld Feastihlguszidufiaas
ABVNIBNN 13838reu MufsuumsLtdu professional learning
and support Favuntiants3euiuacag (Fangaavines uazsithimihi
104A3) wazAasdlsruuaduayu vinliuuniuAnfisnINueauLe
Fastlurenisinulng

aladnistnauaiduuuungnnysasy Wenanaudfidnsaudseg
anavfgaizninudn doymatnamisnasnisdnunda coherence
(Anuduwusaaifasiu) aasngdudnnnsadals Anaude
Tufunnsifauniseaudesnsenindamnisndunus ey
Tuduulaunadesdunusreiesiu lueesnsidafinnsdniiy
building blocks KATHNIIAMUALINTIIUATUNITABU ATUNITWAILN
A3 AnuNNTUTEliu Junsguseauend dnasUsulidnduuiunees
Wiaz$g (localization) A. A5, gAY AUTIUIA Harurenig aam.
vaslnannuiFanistinasidaanuaiunsolunnsaey CCT Amau
Fnelismudminussuustiaafunongssouuasagisanuniou
FIraUII9ALINTT nnsaau CCT Wildnafduiu professional
practice uas professional learning #iszuunsAnEnsasianlald
AUALATRUUAUUDLNIATINY

(w) @110 BUALLALLAT www.curriculum.edu.au/verve/_resources/National_Declara-

tion_on_the_€Educational _Goals_for_Young_Australians.pdf
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frnitusnannsde Stephan Vincent-Lancrin uvis 0ECD au9N
Wiunaswdsuuladlvy Amevdeiuntsildsuntas nafinas
pfiunnsaasuuianssusedlyuanidudoug Weiuuinnssy
Andudaadnlumu desdnisatiuayuasidisniunsnnuuuamig
walls Widinladndsnnslafilina A3nnslaluldua eflaunuiEes
nsUszifiunadwsiunwivg AnauAaAaIligdn LazAadlvinas
N13d9INAYBIAT (teacher observation) latAasaduaYUNIBEINAT
Wdunafu lnaiwunssiveainislduuulas uagliingdannanim
439 ufruendnssiunnsAsuntasediulvy tnfedinauaznislss
FTAUVDIATUANY Y AULIUTE U ULAzISaUITIUAY

ANpURAVINELaTARaUNINLlAUTIAUdNAYes PLC &y
ATlne AR F9UAURSN rubrics @uSudssiliunaansnisisaug
fifaanns udandndulldunaiesdou undeyauilszdunny
rubrics waztntanisUszfiuawandswSaudiu

1Dad

Fufa855uUATINNNINTENTIIANEIENTIRIUATUAd aNTY
anudng Kirsty Williams waidas Reforming Education Systems
LUUWANINAUNATN Cardiff @nawiliinluas LCD vinlinuAndn
WWunisTuiinldanantdaunanndn ANUAILATEMANRDIAUAINLIAR
flusanlszguanduvendmieunauraiuniaU iR wasiein
wWinaal John nunluriesAsulouludselv

nussuuss Feidugvdaduineiiuiureiessingldy uandn
nadidangilanlasuaniaanain Uk Wiidudunudndaulasanisi

U U
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fiu OECD WaztniFaInssauiNawmiun CCT thudals Lilasannymeinu
teleconference Waz@nides Welch 2IVNUNIENN HUAIRUAIL
liragls

ansefivinunade 1ad Wsauiu 0ecD dandngasivy uaziiu
formative assessment anu CCT Tunnsiau (ulvidniSausiunu
Hndsegnsldminuilufianssuadneassd wullnaluasneassa
HAUMANEATN  WATEIUNNTIEHULUUAWATN SAuIENuAansTUFny
Aals wazdnussIy

v ad‘

AT VEINEYIMM TN NAB UAINIUNA1NR1TUNUNIN Tuadiilail

@

a °

T59Fusnunuviadndaulasenisuas 06CD wazwuinlduadse
nsuFuaasin AnnsuanenaludilsaFuudug Ao Stephan nmudn
Na93NaulATINIG 0ECD uad TuBsuloungazsniuniseslsna
ﬁf]mauﬁalmqmwmLaaﬁﬂxﬁuqmﬂwﬁq (A.A. 2020) uazlun
navluladnsallassnitusaatinls wanrnuasviulinunluiaes 33tae
paudn Tassnisrednadifiulasenis ¢ T Rugnatl 2020 widaanniy
azgeelunnlsasuu lnyasiduaduayulvingaeu creativity
Wududauinudals dsvenanasziiudaell 2020-2022

JAUANNUITZNABNTIAUAUIAIANNTLALINTT Vi1 benchmark WazdR
HaNTenUetdls ANRBUABATRINALAUNG WANITIATHUIAEY

LAYIANANTENULIALADINAIUNAITNNT

ANANNUNTINALIN TNIAFIUTIILTNITURSNS creativity AnaRals
Tudasuanena NasWRIuN creativity TUgs3gnauq s ungiudn
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den3snlflnualulandadluldnuignaus Mvsnangns laean
PanINuIIadvinetls Amaude widszgnalddatslunnian
FAIUNIANLIMIEATE creativity practitioner #28AFARUIYN

ng

VNUTFUUAT QIFWA NURITIU WARNIINNEBINIULTN ABAANE
pafusuuliifunianisuanndn sauiayaiiuguaiwnisinedly
AMIAUNNT inuvandvhuiesunihiididedeunsngiauiies
uazifaldsuidy afiusnvinulfias inszdgnnde TsaiFuudnuay
yngniwian wasAndnaulifinaudieane Aeswaluiivszguy
fiftnrntutl warueadufilUeduazdaanduifuiutuiae

WANTUAWINzARINUNAz LY ABARLAzITN LA Ty nnIsAnEn

'
Y a =3

10dlng uazazldFuuganniduiriy AnaslTuuNINNINLYg

(7

'
v o =

nuvaniINisufsunasAnwilneisuaangin ilaunanisuuns
walanUsegmns Funslenn valinuuisuussAnen vinuueuulauis
Wisnidunisufsuszuunisdnen vinuunanuendn viaynatinag

fignngwune (iavinignz)

yusFuuRTUandvinuEIaNdeR uazlidedq atun dmsuse e
uazdadvinAudnlaTynILazaAN1TaL1993949  adsdanndw
wazneluraunrangvuny iuanfinsizdiiniEoundn oo du
pAgnivinuay auAniulsaiou uazndesafulsaSuununaidn
UniFeutdeasndn owo waziAdnulumnnguiunianisdnuen
welsaiFoudnuouunedluiuiideswaun
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vannisaniiuntsAaazlfinalulad luFessudszuiaiiiawe
wslHlidu AuRsuanguinsuaIngznsnedn fassaiudn wnlugenu
fifunaus (Wainisnz) Aluedslugeuausudinmusian waliifn
nsasusdadlilunefiddu viauvendndesiemguiivantdu
gnsu s

usiazdl AuvnanisAnuilngluneuiidilundiuau waslunsdsegu
nansAnen AsefiRillasuiivgus flad viuvelivga iWaiendu
I unseiuqunmnisFaudatamalulad innlsadouldnne
Sumasiianeluiuid (Usuile) uasdesudnpassudulunannsdnen
finnaugdnduslindaudly varuauanadndn agvinlissuuaiaTas
siumialliinuny iwsnelung wo Tt uUssmAlned sus. Anwn
we AU angaduauazliiel (fWeiaime) wiilvunguanuda
UAguUntsinun Taaasuanni3auviessn gnisa3ns CCT uastlszidiu
fansvasilmungfaudtyuininugaunasdiunien salnvune
dnnelu e 3 AgynAudasieansdaaniundnguld dmsulsumn
AYLIHNUBUIMasLdnls

| '
A o e a

nanAasnInalulagae platform Aldlunisgau waznisusziiiu

o

1 ' |
a o

#F3na390ua ualulald 1duszuuadng Netflix Nawsandn
Education Flix w3a Edflix faganunsadnliizau basic
information &MFUNITARULAAZILIRLNIYNARY

Joynndaganisznisnilsfanisaaulviviasdn nnsgauuansaulv

Fouluunedn daluldnnssoulurnissui we NAaInisAuNlUlY
FMLULVUABUNUADT WATANURILITOAIUANABLNILADT LA
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Sguuasningwa NJaosstu ditauaiudnioyaous:nAlng

FIUNRINNITEBUULLULIU CCT wavtlagudsusziiu naveanumaann
159NN uAY 0ECD azldmalulatilunisinnunsIa@aung
aauredng LmunuAanisgaul Uy interactive Iatldimalulaizae

Useinalneysdu (commit) Aazsquiiafu 0ecD snaunidy
saat1sunUszmmauls wazaannidauandsamddyu Inana
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JudszunauliiinNg AUNTIUANE 18U OECD &6 TUITIEY

Q o

Wilnaglng arudalduruwinls seudn e &anvi Ateauliinu

U vluly e T iwsnzisndsudssunuinaswainazlglufanssy
NAILAAT

A uneesalnsiasdn N1stnAsBnaIuUinls AFA9AE transform
Woudssunauils vinufsuusdessinsidunauatnidetuagin 4399
WA9AF transform BEIAABALIAN TALEFHUFINNNITYINIU wazlunng
wltung IFdatidnanuasiuiiiaguiqauanidaulszaunisal
IRE LI GO Lﬁaﬂﬂiﬁﬁummg (professional learning) Lu13eiN
people’s free day uazfiszuu teacher Learning platform AiRanssy
naNnNuattuLy inszaiadagiinaanuinndnainey wazmaie
383 FuudAivannga vinussuussaipswaliuAnanyueadngdn
wuludsenavAundwaginedenynaantw audulaunaauian
Wasuduliagdasaansduulminng e T vinunanafanandaviou
azatludunisldliunfdonZesiuvas

mammmumnaumﬂmﬂm mmﬂmmm‘[u‘taﬂLﬂuLmimuﬂﬂgi‘d
nsAnen Useaunisalfiswsie wudmnngurulusuiianat aannag
g139 pudvinuTsuunslynsAnansatinils AnauRasiasvinliiliy
national agenda #tlneAnunnsnisiiasfiandae

Aqq5al wally
% AAIAYN wEow

621105, CCT, creativity, critical thinking, OECQ, EEF, nafi., dar., aosuaou, London, Uufn
9nmsUs=yu Creativity and Critical Thinking Rasuoau, WrikuaulguigmsAnw, Sguuas
AnuSnis, MsANW, MSISUS, SsUUMSANW
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HaNgastHU
LA=N1SSISUTHUA
IWDWCUUIUDONSSUY
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Uuinsa Uufinonnisus:zyu Creativity and Critical Thinking Aasuaaul 0unisa:NouAauoOWU
9InMsIUsouUs:yu Creativity and Critical Thinking Skills in School : Moving the Agenda Forward.
An international conference organised by the OECD Centre for Educational Research and

Innovation (CERI) 24-25 September 2019 - London, UK. Nesta HQ - 58 Victoria Embankment,
EC4Y @DS (o) laglunuiu nar. U as. Tnsea fins10In sooWdans nar. Wuroriny




vinta New Curricula and Educational Initiatives for
Innovation \fusnenafigesasiuil we fusnay eewe tiilmung
\aRuAuEaINTyTINNT CCT nfusinueiugs (higher order
skills) Auq Tafidnains @ vinu anduie Sads denge uas

fianuntninann laddnmafiunisanusng

Suannans Yuri Belfali, Head of Division, OECD snifiunns
afUsunanitndn Wnunevas session fie 1595auas embed
AANsuLie CCT waz higher order skills Buf wilUlunnsiFey
nnsaaulszaniuluynien ynAanssy Ifetnds Tnafilugauns
nslasuulasatndluiiaqtiulazeuan aussouzdndyfignuasay
A transformative competencies F9ivinuzdAny o F1ufe (o)
aivauAlny (w) 1Wildsulingay AeUfun uar (o) Useinas
AUAMULLANAN LazANUTRLLE
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duLde

R. Ramanan, Additional Secretary, Mission Director, National
Institution for Transforming India (Aayog), India Wsadainm
uzasuINdufaidnsaulnsinisues 10888 wReenAnuduas
Uszaunnsaiiildundiounlasiszma Snalaulnwns flssSouds
o.€ anulTIFaU duRadauIuwalles wo Winraslszndlng  uadl
l5338uLNNInaily eo Win UngsgadnuniidyulssFaununndn
walrutanldlaafsusasy

vindafiluninauafia Creating a Vibrant Ecosystem of
Innovation & Entrepreneurship in India : Atal Innovation
Mission : Niti Aayog () TnessUszidiudn Wlanfimelulagifnnuin
wazifeuluedu vialviAaudnnssuialan dnldgnnsdszansdldly
sUnuulvdg Tueagsnaluug wazlontaadslumaniigsnauas
danulvdq sdusesdissnnisdnenfivanansannifulaaduigs
[iNda&SUNNTUATYVN &39TiNuEUMIARITTET we &3NINTEUALTA
i uaradneAnuAsztings s9unInIsAdiunngany SDG
WavunadAy o Usznisvesduimume

(o) §UANBMULLATNITIANITVEE

(w) nnauddnuatgande

(e) NSQUARTNATWVRINNAY

(&) nnaudnfisandadnenuaznisAnemnglng

(¢) ﬁﬁqazmmmzﬁqﬁ'uuﬁnnﬂu

(v) Iﬂim%qaﬁuﬁquiuﬁuuwLLazlwﬂqLﬁi'avmﬂu

(o) msﬁ%ﬁmﬁﬁ’tuﬁuumu,azmil,ﬂuﬁﬂiznaumi

(w) gunsnguRLAL LA https://niti.gov.in
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deussadlmunedinam  Redadavtiaesu AIM (Atal lnnovation
Mission) (@) Viutinfigai&3y innovation uaz entrepreneurship
Tnta¥aviiasanuuazianssudslusfl w Aanssudifyetnmiie
Atal Tinkering Labs (ATL) (&) viutinidugnnufiaudiu
Anenmaninidugsssurasnisiou STEM uoulifunianig
nafitlvunadnfy ¢ Usznishe (o) Lﬂuﬁuﬁﬁqmmﬁ@ﬁﬂuﬁz

Nnueeudanssulazwauilawe () unuiinaudnnssy vinvead

v '

warsaualas19luy (tinker) (@) Wuiidasmanulunisanlase
wlanvy (@) SiAsasdad vsunmuIuInNITUTLaNTNITN 1EU
3D printer, 10T & sensors, robotics, Fudludiannsaiind

Atal Innovation Mission

A Strategic National Innovation Initiative - NITI Aayog

Innovation —— - Creating a Problem Solving
Innovative mindset
in Schools/Univ/Industry/NGOs
- Stimulating ecosystem of innovation with
innocation Labs, infrastructure, Challenges
- Innovation recognition and awards

Entrepreneurship —— - Creating hundreds of world class incubatiors
- Fostering thousands of world class startups
- Promoting hundreds of social/commercial
innovations
- Nurturing the creations of Unicorns in India

(0) &WNIOENURUALIATA https://niti.gov.in/aim
(¢) gunsoenuiRuALlAT https://indiastemfoundation.org/atal-tinkering-Lab
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anwaed ATL Tudaqiude 090 o« Wunislulsaseu uiazuvialssy
IWUszuaniguna w anugll SUnEeunIn v-ow 91UUNN
€ anuau 1inguAangsulu ATL Tu ee 55 N1 weo 1lad lagd
Wanunudaynlsaouluduiiaanunsodinfs ATL wnu Atal
Community Innovation Center wazu3dnanae dn1ganiiunng
Tinkering Lab Imaﬁm‘g'ﬁ’]mﬁamaﬂﬁﬂuuﬂm (mentor of change—
Mentor India) ndmianfiuau aglunniundw ull 2019 dinasdn
Atal Tinkering Marathon innsAnRULNtINGITU woo HAIU
LazNAILEALEY ¢o NAdTY

i Atal Incubation Center (AIC) oow ur TuumnAnanas
a0TU gAaNMNTIL gIRaiedny uazuTEmanantTnu TagasiFy
aidunistull 2020 wsiaz AIC TASURUEAMYUIINTIUIA @00
augll (Ussuow em daruum) laolurig e Ifeuuni Alc
ANLTUNITUAINTN ¢o WU & start-up Aduniswaangn
soo wieinlszina fnnsdaadufanisiidnfiunislaodvds
wazdagsunissaugsnaszaulan lnedddunauan aelu ¢ 4
VN$3A258 world class incubator %38 start-up MUY ¢-90 WY

wannN1sddred AM fe Wwidenlaannusouile ¢ tufs
gARIMNTIY (UM eldud uS¥mdued uazasAngau
gAamnssu) $5una (§3unanand §3 wazfzunaaddiu)
N1A3EINNg (Auny wazlan) wazlan (n1ATIUazNIA§INa)
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A84AmNg innovation & entrepreneurship ¥a3BuRtLANAN
AnUaSAUTNLAITUANIAT (@) uway (o) AoAutiuldRuiiusangsy
\ufisaundanesningy n1AgsAagARIMNTIY UALNIATEINIS
Wiulinaagsiaduwnuin

Pavel Zenkovich, first Deputy Minister of €ducation of the
Russian Federation Wai3as Implication of Creativity and
Critical Thinking in National Curriculum, School and
Practice in the Russian Federation vinugjfiduauntanisyem
UINBU WANIEITINBEALAULIN

FaL8edlsaseU €000 199158U AT 0 ATUAL TTUUNNTANENVRI
fadufinisndsuutasagiaualntnisnunIuuInTsIuNITANEN
fitlwunelv AevilinnsAnuielvinaidadugadinuansaumna
uaznalulad datnuaunsn (o) Uszifluansaumalsatinad
sl (e) Anaseassd (Anuannsau) (a) Soujuasilneu
AuLadsaLilad

Nuuanin NasAnatNsdiansuyidsznausig o adddsznay
dotie (o) T898 (0) A0 (@) LEUIARaY (&) NRNIA
Laznaduilnsastaiaass (¢) mtessdusoninuasefiionnuq
fupn (o) asnyuuasasnuled tazUnilasinuivnua uar (@)
fvnussuisdedniuiiunnsng wiaiiudansetudinuiuau wananu

(¢) ausnenuiuAUlF7A www.gotoknow.org/posts/648979
(o) #WNs08URLIALIAT www.gotoknow.org/posts/648862

72 JuﬁnmnmsUs:qu Creativity and Critical Thinking ﬁaauoou

vinpouidnla wasthunlfluniswmiuiwuanisuddomn (9300 o)
NUYRU o 29AUTENaudauYd critical thinking dunn

Iss3sunnsliaaulnaysndslinnuidmsuinluldnaandin usnag
&AUABIEUU g UlVBUANTAUMABELNIATIAREY ATNTEAUAIUAULA
2a9tnIFuuAaianTsuaINaTIALazAianTsuN TN

CREATIVE AND CRITICAL THINKING IS A NECESSITY FOR
SUCCESSFUL FUNCTIONING IN THE MODERN WORLD

TO THINK

CRITICALLY IS: To be curious;

To formulate questions;

To search for answers;

To identity of causes

and consequences of the fact;

To doubt common truths;

e To form an own point of view
and defend it with logical arguments;

e To have abilities to listen the different
opinions of the opponents, try to
comprehend and take them into account
when developing a common solution
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15988uAsRaY ¢ 2t (o) nslddemaiulunnslauds (e)
TganuonuuzAduasInudeauun (o) TFanuanuessenIng
nsdndunuAfiaumnauna Auildanvnauns (@) Widdla
AIMUAUWUS IBIMALazia (¢) Tufanurdelianainlusign
v3aiananansiduunisaau lsadunausadu nisAnudlugaides
wiugeulvliidadng lWildaeulvide

THE SCHOOL SHOULD TEACH:

To use arguments in
debates

To separate facts and To see causal
assumptions relationships

) To separate reasonable and
(e unreasonable value judgment

Ssunasadurinun FSES (Federal State Education Standard)
Hutarmuanineg feafunadusninduud uazdsdnnasilsunsy
nnsAnmI Jata: ao uNATIELIUTHVA Saeas mo THusasss
viauaaslseSuuinnuaias an FSES Unllg SBEP (Standard
Basic Education Program) waz BEP swansu Taslu BEP
Ammun 1A598519 NM9ANEUNNT uazAAWSTARIANT:
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Wvunanadawsnigsauid @ ANy Ae personal, metasubject,
subject TmentfunszusunisiSauiiduianssulasesnu nsias
nnsuftlgmn nsdeans uazAdusude afunudmadninigiFeuusd
finu metasubject Usznauding vinwzanusaudefudiu vinusdu
laft uazvinuznisFauivall fuoneanidu e du Aa cognitive
& metacognitive, communicative, uaz NIFINTTUUNITITUUT
LAENTTUIUNNTILY (9317 @)

METASUBJECT RESULTS

Collaboration IT-skills
with others
Y
Cognitive/ <«—  General learning —» Communicative
metacognitive skills

!

(@) Organization of learning and cognition process

nsissunisaaunadllituilouniansanadnus uauasnansiqsla
AvaUla wazn1sdaiuIiy 1tiniFau AufanssurIsTWATULUY
litiunnnuddnisagy wunnsufiRvesinGalufanssuiivainane
fidadldinanuinannuanaansiizn Tunnsudifymiaseuiud
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MOBILE
KVANTORIUMS

Reaching the maximum
number of children
in rural and remote areas

(=) sl

fisnvmduviasufiRnnsindeudi Sundn Mobile Kvantorium
TWusnnsumisintuiufivindlna (gﬂﬁ 9)

nTensNAnEnBNsTaLBulilasanng Monitoring the Formation
of Functional Literacy nefivilsfiinnunsiagaufa n1sin
350RE A5 (creative thinking) [Nas095UNTINARAY PISA 2021
Tnafdn1sWaIuNAaNTTUNITITEUTIITNIEHUINGA ¢-« INITWAILN
wuanegauradng In1stinausuagiidnnisisaunisaauwualviity
nunanalaufnsivimnudnAyunimalulaguiniiuld taziauadn
dadudnfyiignaanadnsnigFous § o Usennsie ag iileniden
(content) LL@:Imiqa%qqﬁugqu (infrastructure) Imﬂmga‘i’qﬁmﬁ'qm
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dunnu

Anansnanstl Bill Lucas, Centre for Real-World Learning,
University of Winchester \auni3as Creativity in Schools :
A global overview

Susng OECD 2030 Framework for Education () fivinu
wanIFaeI N o uwazuSannawildn triple helix of education
assfuLuARfinu@ualiuILudadn nnsduustasdany Aa Ak
lnausa A (Attitude / Affective Domain) ‘Lmy'f‘iqa, S (Skilts)
898941, Uwaz K (Knowledge) Lﬁnﬁ'qﬂ NuAnI K Ty
\3nadanamn ASK i udadesidniie K i@ Fanann
u539 1890 Kk T8EnEe vululd K ndfidnawtiangn wunzaunan

Thinking about critical and creative thinking

Disciplinary knowledge

Interdisciplinary knowledge —— Knowledge

_—

Practical Knowledgs

Cognitive and meta-cognitive skills

Social and emotional skills ——— Skills ——o——— Competencies ——— Action

_—

Physical and practical skills

Attitudes &
Values

(o) OECD 2030 Framework for Education

(@) @unnauRuALIETR www.oecd.org/education/2030-project /teaching-and-Learning/

Learning/
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vinuagUuasnu viadniFauiannnisvinnudu Taddd udas coT
1 @ U agldifugnidn Aidanuiidfe SAnnsSeul ¢ du OA
PAAIMWRIWITO @ AU waslAfNauANUEIAYTIIUNaNgnT
(cross-curriculum priorities) e AU wazlauaanudusnesny
Progression in Student Creativity in School (<) #iilaeu
dilugnu wudnARuLAal A.A. 2012 wanedn 10885 aule

1399 CCT wrunuduaud

1An19150U3 < AulALn NNEIEINOY  ARAANRAS  ANUIANRAT
UYHHANRATLASAIANANEAT AdUs UAIWLATWARNEY N
wlulad

1RTAANUANLNT @ AU ML InisRe Siav 3o ANuaTWRTIA
uazAnat19ddanTuyIl TAANURIUITORIUAULAZATURIAL
AU TRt TAIUSTTY LarANULTNlARTURMETTY

Bill Lucas tatfinulesnu ACARA vasaagiasiae anlAwmIuN
rubrics dusudszifiuszauaay CCT Tudifinneq 3unqdn Critical
and Creative Thinking learning continuum (&) Tatiuus
aonflu v 52y funvaaualinansdnuilnafansuntunUsuls

Bill Lucas lavinddu@nuiuansznuannisatuniswaun CCT
129laddn InduansznufananisiFuuFiuntwningatingls Adaus
Tusneanu The impact of critical and creative thinking on

(¢) aunsnanunuAulaA? www.oecd.org/education/ceri/Sk4dp59msdwk.pdf
(«) @ungnanulWuAUlA7A www.australiancurriculum.edu.au/media/1072/general-
capabilities-creative-and-critical-thinking-Llearning-continuum.pdf
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achievement in Literacy and Numeracy : An initial review
of the evidence (o0) aqﬂ‘[mﬂﬁaﬁqmﬁfh AT EUAIWAILN CCT
finaunseAuntsFousdnudug adnauiuay uslusedu effect size
sindatnunans TunefinnsSuulaaitiu meta-cognition Wnaszau
Uunanafegy Lazns5uufiLtiu feedback uasiild peer tutoring
Winagssie literacy waz numeracy

vinugefsnanuindaulnivesuuimnsiludsznasnig uazanded
Uszimagenlusuan wudnlaniw transversal competencies
VERAUTIULUUITIU Tiszyind o ausTaus 1Hud aussauzanely
AU (intrapersonal competencies) &UIINULANNUFUNWUSTENING
yAma (interpersonal competencies) &W3AUsNITAADENIL
3@ﬂimﬁquLLazﬁu'§'ﬂﬂiiu (critical & innovative thinking)
aussauziivanisifluwalan (global citizenship) aussausduda
WATANNUSIVINNURNTAULNA (media & information Literacy) uas
aussauzduq (1snq307 <) uiazaussouszuaneanifuaussous
daunulugl TugudananndessynalnnisiFuusiiiia coT @ngu

(00) &unTnanuinuLAulE? www.researchgate.net/publication/331646703_The_impact _
of _Critical_and_Creative_Thinking_on_achievement_in_Literacy_and_Numeracy_An_
initial _review_of _the_evidence
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=

Aa () NS ATaUAREEINNTAALALNTZUIUNNTAR (&) nngantunng
Auarulads Tnassrnnny (inquire) Avum (identify) &394
(explore) WazamnszuU (organizing) (m) &31slantanmaaasd i
Tutudou uas (¢) Sirsedf a5z wazlsndu 38Rauasisnas
Wvungvasnisisous soft skills 6 Usznis laun Arnusauiae
(collaboration), AYMUATIATIA (creativity), NM1SARDLNIT
AanTaiynee (critical thinking), dnflnwalfias (citizenship),
AaN®e (character), LAZNNSROENS (communication) U53qlA

I899399N15138UTALLUINTIN OECD &IL&FY Fouanslugn o

- a%a”wir;a?;?n% > @@ COLLABORATION
Imagining
Reflecting and )
and Evaluating Generating
/ \ CREATIVITY
Presenting, Feedback Planning CRITICAL THINKING
Performing, | <= [ (from Peers and Teacher) | <— and
and Sharing and Reflection Focusing
\ / CITIZENSHIP
Revising Exploring
and and CHARACTER
Refining Experimenting
Producing
Preliminary
™~ Work ~ COMMUNICATION
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vinuwusii Bules Tallis Habits (o6) fivinunasfiueuwamungu
weuwgisntsdants Sausuuulni Aldelviinniswamn cCT uaz
soft skills 8uq uazuuztinviloda Teaching Creative Thinking
(ow) fvinuiousanuaunsiul 2017 WATLEAINANNTT oo
Usenns dwfuafessuuiinauisninuaineassd usii oo

GUNED

| £

(ow)

wilide Teaching Creative Thinking: Developing
learners who generate ideas and can think
critically (Pedagogy for a Changing World)

: Bill Lucas

Ten principles for creative eco-system

o. Learning almost always framed by engaging questions which have
on one right answer

w. Space for activities which are curious, authentic, extended in
length, sometimes beyond school, collaborative and reflective

a. The opportunity for play and experimentation

e. Opportunity for generative thought, Where ideas are greeted openly

€. Opportunity for critical reflection in a supportive environment

. Respects for difference and the creativity of others

. Makes creative processes visible and valued

. Actively engages students as co-designers

«. Integrates a range of assessment practices within teaching

oo.Leaves space for the unexpected

(@0)

(06) #WNTNEURLIALIAT www.thomastallisschool.com /tallis-habits.html
(ow) & uTnaUWLLALLAT www.amazon.co.uk/Teaching-Creative-Thinking-Developing-
critically/dp/1785832360
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AUIN TNITWAILUMANZATUASUUINNAANITITEUSIVL WInuel
Tudszimandulounadaiaudn aunAnuaIlssnATuAUANNITWYDY
walilag

Aangal Wity
& AANAL wED.

621105, CCT, creativity, critical thinking, OECD, EEF, naf., daf., aduaau, London, Junnon
msuszyy Creativity and Critical Thinking Naauaau, WrKuQUIBLIEMSANW, SJUUASANWISNNS,
MsANW, MSISEUS, StUUMSANU
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vunnNoINNMISUS:BU _
Creativity and Critical Thinking Rnasuaau

G HUdDUS:HII
N1ANIONAS
AuNMAUWuNIoNS

vufinga Uuiinoinnisus:su Creativity and Critical Thinking Aasuaaul 0unisaNouAQuoOWU
9nMsTUsouUs:yu Creativity and Critical Thinking Skills in School : Moving the Agenda Forward.
An international conference organised by the OECD Centre for Educational Research and
24-25 September 2019 - London, UK. Nesta HQ - 58 Victoria Embankment,
EC4Y @DS (o) Taglunuiu nar. U as. Tnsea fins10In saowdans nar. Wuroruny

Innovation (CERI)



F19nauaMNsLfins 19Ul we futntu wewe uonidu e Kostes
nuldievinsfiany 3es Partnership between formal and
informal education Foinauslay Aunaus &y wazdulis
Faaudnlunaud o Waalsdursasde Inalunauduldianisnas
¥aaUzfuedosflowaun ccT lutniFou

TunauilazmsdaganaFas ugiusznInniAniInisnunaluiiu
N19N17 Tunwsau

nutsziulafioAniniufiussyudn naswann CCT uasaussouzu
Tundnidaulasionivy Aadldlastlilsssouvinanuuuuinaanig
Faednszuilviiauuanidnilvinauhisade Sussmeiisnananaiing
fiduAatunazizngwaug Wildvinnululsasouauas wo Susal
TnadnstinlidinlandnnisdinunisiFuuduasnnsaaudunau vas
dsasrinatnaduszuy waziasasuainisisouiuasusuilye

wanandunusRuanauladildiiu 18udle Faunisdnen fnsd
vihoauresduide Agastya Foundation (w) #imgjlauan
yinanulunnsgiadszma [Hiduannnisusanauasannnisaiuauy
anagUsend Ussinaawlull Botin Foundation (@) wuve
Lﬁ'mﬁudﬁiumﬁam’%mﬁ Teach for America (&) #finsld
luwmaunsniiunng Teach for Thailand (&) Tudszindlng

(@) &WATOEURLIALIAT www.agastya.org

(o) mmiﬂ‘dﬁmﬁmﬁulﬁﬁ https://issuu.com/fundacionbotin/docs/botin _foundation_
catalogue

(@) &WATOEURLIALIAT www.teachforamerica.org/what-we-do

(&) &WTOBURLALIAT www.teachforthailand.org
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faiuuddndnd msuuude Tulssnafiszuunisfnuigauus
(lWsmpnsAmInL WDR 2018 7 () NFALEUNITENTEAUALUNIN
nsAnEnsastfunanaty Tngfinaldiduntsnasunasildoudae
RuAMUTLLSY Teawnzatnedls N3 transform SEUU

arifiudnnaailiifunsnisdldnaiayaraiiusony uasfidu
29FNT NufiutpnssuntsAnenuasdsewelng (o) dnazflulung
PRI UAIUTTNINNIANWNTAUATALLLTIUNNINTg Tunissnitunisg
transform sruuNsAnETtuRuf dwvsuiduieSoudgnis transform
sruunIsAneluszAUlTEINA

Aangel Wity
90 AAAL W&o

nswouul CCT wasaussnu:=oua RN
Jnisgulazlg1dsu dovludanyir
1sulSgUNVIULUULAYDQNE

621107, CCT, creativity, critical thinking, OECD, EEF, nar., Daf., asuaou, London, Juinoin
msus:yy Creativity and Critical Thinking Rasuaau, mAlUlumoms, MsAnw, MsiSaus

(2) anunsnanunuALlAN www.gotoknow.org vt TuiinfifiFngnAty (tag) gnisAnunAunIwgs
(@) &usnanuAULAVlAT www.gotoknow.org vadia duiinifiAndndty (tag) Wunuianssu
NNANEN
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UvunnNoINNISUS:BU _
Creativity and Critical Thinking Rasuaau

@ golasu Creativity
lLa: Critical Thinking
TUDQUFNL

SCIENTIFIC
TEACHING
STANDARD L
INSTRVCTION
guiinsa Uufinonnmsus:zyu Creativity and Critical Thinking Aasuaaud Junisa:rouAauoony

2InMsIUsouUs:yu Creativity and Critical Thinking Skills in School : Moving the Agenda Forward.
An international conference organised by the OECD Centre for Educational Research and
Innovation (CERI) 24-25 September 2019 - London, UK. Nesta HQ - 58 Victoria Embankment,
EC4Y @DS (o) laglunuiu nar. U as. Tnsea fins1>In sooRdams nar. WuroruAy
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RIS 909TUTl we Ausuy wewe LU plenary 1384
Fostering creativity and critical thinking in higher
education T3nenT @ ¥inuaIN FUTIBLLINN, 6INOY uazidnBln
Tntfilanddn nsussailvunonnsdsuulasdeszuurantsdinen
foannsnnsiianles (alignment) wazsaiilas (continuity) 5:mdng
N1sAN®ITEAUYTEny T80 UAzANAN®YY DIUINlaNIAULAL
ArnuiamuasgauAnuAensls Tannauazfiaianiaimantiud
puvLNEsaNNTANELRENTARATRtNdlT AxiAnuulasgaudnu
\egU&T CCT wazAmunwnnsAnuntunwsauetinils deniusntnis
Aa Aansnansy Barbara Schneider, Michigan State University

dRSgoLlusSNM

wluauInIngnsuanaa Aansnanst Carl Wieman lasusnsia
Tuiwagufand fivineudsuansdnuguuiuunnasndianngidu
91913t o § AeduRAndAusou AuFuAneIAnansAnen
vinunauaiFas Fostering scientific Critical Thinking and
Creativity in Higher Education lauwalu w intiatiatra (o)
uddeAEnnsaeulilduad Savunefe vinldinAnundnating
UnAnernans uazandulalaglfainuinieinemnans vinuued
critical thinking U creativity 1fugqulsznauiiFeulaefiu
wialdudiuvasiuuasiu waz () nswdsunlassedugnniiu
lWuan1InaansunszaunfsaauluunInanausuiaivg) Aduldls
sunaguatiadudaiunasdadudanang

INUARENAABINUANANTEIRNEINENFANRATULALIFINTTUANRAT LTaULEN
AUANINEINTTITEUT MAABIUTEULTIUNAYRINITADURBILUUAD
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WUULAY LHuNNsusseny Ausuulvd ivindanssu (task) EnAndula
Tnefinstidnuusintloundutasy guafiaussouslunisdnduls
ag9uNINgIAgas (UnWand Untadnen 4a4) Uszun ¢,000
N1snAaed 1WAy STEM sxAULMNANENaY THNAAaAAABINUIN
nisrauLuUIniAnNITFauIgInIn dnsngauantazAnNaantasndn
Hafeuiunisidalulsadou s:iu U, o 9 U, 9 Wudinnside
Tulssiauvinannnin dtfasasunau (confounding factors) WnNNIN
dadavdnnisiugnuinasilild wilinsudou Weandaunnusasy
Jnininaamianssnedaluiuaiisssusifnesdianilyauagy
WadaslidnisAunidadeivig otlaue

vinuBauditunssuauiminn funssusuimiiifesiunisGaus
TuunAnanaedn nszuaunAling yasinnisizauliunisenayas
lud (v3eeu-91) Wnaduainug asgadulfurlnuduiudnauadd
wAlvy nnsdnnsiSaudniufiieniannud udndenauaue i
WazHIUNITENLIAIN1TITeURENA WITEU &drunssuluiAding
yaadnanaaauld nns3uusvinliauasifin transformation dua
NNsATIRaUadiag MRl wudn alinugesngunsaanindnaed
229Ut aua9retinfIgIneinnNITvieTuYe s sadlTramaue s
nsrantansineuedanes lunnsfiauastaninAnuunnedunuliivu
NITVNNIUTBILTARAUDI @V UIINITHNHUAUTIRANTa
Wanuwlas (transform) nsifausalalszamanas nuaguAadn
ABnNTRaUTANUAIALIN  ABADINN ANLALNITRZYIAUAR

nauauanisIsuidisuinsunisrauludulng eao AU w9

a 4

ANEAT1ANTERURNRNG NUNANEIRALLUUAINUANLITOATUNISEDU
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gIuUn AunisaaureILulTyyeni&nduinuing ualssu
nnsfin3Zmauuuy research-based lagnsanstlnunnadiuiios
\dovniigeu wilauiu nangeumintu (o dani) wazeanterau
fufl NAATLUUABUIGAY veInquanulntAansnangeviaiy
41+-1 lusnusfinguaaulnodautSymgieniviidoy winfu 74+-1
(0) wasnuddtdudaduinsans Science Huauzasy

nadnuAfERdnIINTRaUAN waznsAnean tuiinAnunfiiFouien
computer science figaulata1anstl @ AugAREAAY WAREUANIAT
AoluinAnuinguiivileaaulneds “standard instruction”
TulnAnunnguiians aaulny “scientific teaching” WudNdnTn
aauanlunguiiniaminduiess: wo lunguitanswindudetas o
ANIAURIUNN (o)

vinuauanaIuAdudnanetu uazagudn Asseuuuulnduandy
gﬂﬁ o Feflfievun ¢ Juneu fe (o) UniFuugiuenasnisisau
unau (w) MWnangasanuunilidnisauniudaseguannnisanu
(@) 181 eo-0¢ un? WdnFouwidyniduiy () Hiaan
¢-00 UM B1asdRarnnn UnAnuilidnauuazvnua Taeavinu
vanindaitadudnuantatnefidaainasGuudlinad uuieweiaus
WAL Avsdduneud @ Tuntavin reflection $auAuvasindnun
Jndaiduudilddensls Andnenlldvinasls defiounnBuuiy
saanilAnesls wnaddaauindnuqusiallifeiaualiusulg
psalmuting 1A e-oo unit Fesaundafdaludndednlug

(@) gunsnauiuiuléR www.science.sciencemag.org/content/332/6031/862/tab-pdf
() 008 URLAUIFTA www.dl.acm.org/doi/10.1145/2445196.2445215
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What is happening in these experimental classes?
(works in all subjects and levels)

Actions Students Instructors

Preparation | Complete targeted reading Formulate/review activities

Introduction Listen/ask question on \ Introduce goals of the
(2-3 min) reading day

Activity Solve problems. Y Circulate, answer questions
(10-15 min) A Collaborative groups & assess students

Feedback Listen/ask questions, provide Y Facilitate class discussion,
(5-10 min) solutions & reasoning when provide feedback to class
called on

but research shows that many factors important
for best results

(o)
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Teaching effectively in post sec science- what research
says matters (likely general -~OECD design criteria)

F» Student variation 47

Disciplinary Prior knowledge . Brain
. . Motivation .
expertise & experience constraints
> Learning --
practicing making decisions | Timely, specific,
with good feedback actionable

i 1

Tasks/questions
+ deliverables

L» Implementation J

Defines University teaching expertise.

Social learning

* Use of any of these will increase learning.
* Extent of use these practices better way to evaluate teaching

(e)

Institutional change- university teaching
Experiment on large scale change.

Picture Changed teaching of ~250 science
instructors & 200,000 credit hrs/yr
Univ. Brit. Columbia & U. Colorado

Competitive grant program for depts (up to $2 M
over 6 yrs). Sci. Ed specialist in depts. Incentives.

Important results:

1. Large scale change is possible. (Entire departments)

2. When faculty learn how to teach this way (-50 hrs) they
prefer to lecturing. Costs the same. Students learn more.
3. Incentive system opposes. Need to recognize, support,
and incentivize teaching expertise.

(o)
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fadudnnansatinfidaalinnsaeuldnafiiuludn wanddugii .
nngAsuntasszdugoniuty vnuaueliatazndunluviide
Improve How Universities Teach Science : Lessons from
the Science Education Initiative (&) fasulugu a Juu
AUl nefialdandliiy wasifeanansdiiunaivasitaay
wuulvdualazlimiunavldaauunuuiay lnaAesddsuszdiung
nnsaeufikiudifuandusli ¢ Miuliienansdnededmsuly
Fundsaluglil ¢

Necessary 1st step-- better evaluation of teaching
reflect level of teaching expertise

“A better way to evaluate undergraduate science teaching”
Change Magazine, Jan-Feb. 2015, Carl Wieman

Requirements :

1) measures what leads to most learning

2) equally valid/fair for use in all courses

3) actionable-- how to improve, & measures when do
4) is practical to use routinely

current student instructor evaluations fail on # 1-3

Better way-characterize the practices used in teaching a course,
extent of use of research-based methods. 5-10 min/course

“Teaching Practices Inventory”
http://www.cwsei.ubc.ca/resources/TeachingPracticesIinventory.htm

(«)

Carl Wieman

IMPROVING HOW
UNIVERSITIES TEACH
SCIENCE  Lessons fram the
Science Fducation
Initiative

(¢) »ilv&a Improve How Universities Teach Science : Lessons from

the Science €ducation Initiative
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Good References:

e S. Ambrose et. al. “How Learning works”

e D.Schwartz et. al. “The ABCs of how we learn

e Ericsson & Pool, “Peak:...”

*  Wieman, “Improving How Universities Teach
Science”

”

e cwsei.ubc.ca-- resources (implementing best
teaching methods), references, effective clicker
use booklet and videos

(¢)

wndin

Anan3sNanstl Wendy Diaz Perez, University of Guadalajara,
Mexico \auaiiinnisiduusluuminandudsisaelufios andaln
(Jalisco) Fedodnduiaiau Silicon Valley wausindln tuiflesdl
Inallaafiou ¢ auau WuuriAngnduiniunengningasiasd
JnAnwn evauuauau utinAnwisesrugauAnyiiay o.m
wguAY UnBuuisey oo uauay (drundaduanuaniafdnun)
ananseifiey o.a wiluau wihfisnuatiuauuiniiou o.o niuau
wauendnunAngnaoiidy University Network & o¢ wauila
¢a 15930u uazfl Virtual University Center @nsnusumils
FassnfidndeividulseFouisen waluuvninands

TuseAUBYUITUNAIUN creativity, critical thinking, waz 21st
Century Skills ‘E‘Iuﬂ Tnetu phenomenon based learning LWag
transversal learning MABAANANGAT 1AtTUINITINEREN
whilviinFounesfiuiyuuesdingds uasyuivinng Waunisaa
Bagzuy iulfifiuuwafisunesdasingg
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finnsBauLuy project-based learning #iil ¢ Tunauda (o) Budy
sramnnnuIwinluaeinlasenast (o) a¥slade (@) wdn Tnaanouwu
wan wazluslun (e) lasasnyazviaudna (¢) Unaua (showcase)
waiSanlasanistiin CONNECT Tauidunaugulniidn connect
generation (Whuunarasfanssuiivianatsznag laun ANy
AUNIFIAY, AUTTOULLIIAAISTET we sraulan, Eeulasfiu
33na39 Tanusrrnufuads, Wamnasnuiiulanues, a319useqdla,
ganndaInuitsluaunnn InaanizadnafonstinnungIngs

TuseRugaUAn®N JNN1TaUTHANANTEIAUNTTIFEUNTTRDU FINULNATA

mentoring WazAIUAUq Jn1Tinlszuinrinnsiasisaaunuliny
13RINITIANTITUUTINDWAIUN CCT

RaNUMIANENAuFaINITAaIsUTTIduNYELaTNANITITIUTA U

finadimuneld, 388nanansd, AEWaumAngasivLifitaveuunnty,
uwazdfeanuuuaniwuindeufiiedantsduud uniinandaduny
snflunnswaningduuunisiFouslu v it wufvidlduauta
finnsdnnnsSauduuy interdisciplinary domndndnyatinmilda
p1ansdaaunlllaATuNIINaULNY

Waudafuindnnindsunlaisaewinuinlussiudsoufnen
Andaslusziuunainands waeq firngasnansd anga lounu
vanin dananisissuwuulngludnAnwiuniinanadsdnandnly
Unigeu
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dHS1BDITUIINS

Paul Sowden, ansnansdimnuaninegn nNsiFaus LazAugIIgssn
WWd University of Winchester, €ngland, UK \&uai3asuL Uiy
AsWALA CCT WudtinAnunfiunidvendedusames ulasenas
AalUveas 1adds AalaTinisnNIsWaUN CCT lugauAnen fdaAn
Fadn oeT Ulgnaswaniidofiu uazaanufussauludany daya
fithunaue IHanAanssulugiaiFusiu

L%uﬁuﬁfmmﬁ%"ﬂLﬂ"amquamwﬁmﬁuﬁfmmiﬁm@ (o)
NTLUIUNITIEIUUNTRDU WAAWENITFeUS LazUseaunisainnsisaug
AuFanuditlaviantsTiflany CoT () ABsauluilaqiuieann
CCT uwaz (@) 8197198101939t 8099AUNITAANITRAULLUAINEN?
uAlvl Audennsdnlsery nguanansdfiianadaends inevndaya
iy Tntlawnzatnafe ifenfuABnnswan cCT fianansdimantdu
VNBELULAY WUINLMNANENALAULERLIATE “Rundwe” Aduglu
N1sWAIUN CCT aguadlultdas

nulseiulafivinuigndn Tunisdnmaauaztszay Snnsanuaiuiu
FaennslifunuvIoninumung uazANANYaIANIn creativity LAt
critical thinking wazananseliAmaUAIe (U TuAaUIEINITTUR
wuiluanavinfiianswvialiifesAuddidngauruauntg uilady

gAtgAanITiulARauEaInn Fudeau wazdilugnisilasuidn
U

D

hc]

Nunaulade LwnuAUiuIaItnAnyisiy INiRuATse CCT
undasuAluy 1399013 transform JULUUBBINNTISHUNNTRD UL

98 JuﬁnmnmsUs:qu Creativity and Critical Thinking ﬁaauoou

HudANUIUIN AnsdnagvslidunuresdnAnsnuigauyinning
change agent #n

Fadunuiiulantaeglusii » AensAnatindiansayinilddes
lusinafufuanugugada (bliss) uasfunuaidnlaiaiEes coT
Falug i o Avnuiuduiianansdlssaulunnsaau Anuai1eassd
wandlusli ¢ wastlszaunisaflunnsaaunisnatinediiansagan
uandlugli «

° a

AFAndunisInNITIFEUTINeWAUN CCT uanslugin eoo-oo

=

AR (o) mgﬁmﬁumﬂﬁﬂﬁﬁwmﬁmLmﬁuma% (inspiration)
fofanssunngifay fudAuuy problem-based learning, ()
nfanssulugduuulvie (novelty) U ARAANTITUNITIIUUTINY
fUUSEMIAUSY (dance company) taldAstidlanInuuiLuag
viuadaulnagIniy saufuusEnnnsazas usy, (@) vidliaed
ﬁm’%"mmﬂ%ﬂui (meta-cognition) fidNInsusIBT AR
%6090 “nasnfiuadunisdin® vie “eAtlynn” (&) vinuuanin
ﬁmmmﬁu’%mﬁﬁaﬂﬁmmm, (¢) WatugnWLIRGaY TaRIURUT
LAz19A0 Liean “destructive forces” siannswaun Tusmdndnen
LLE\lthlJ“LI'aLﬁliJ socio-emaotional environment ﬁmimﬂmﬂmifﬁum
mdnfrasunninandaadadouiuadng ialiiduiuiivaonsde
dnFutinAnumaaasvinianssuiie SaudiFoinnnuadniassd uas
ANUAADEINITARNTUN FeazgneidaliinAnunil engagement
ADNTEUAUNNTITEUSURIAY, (&) Wawinne, (o) ¥nsuszflu
wannmanuuuy Tagazisziilu “learning habit” TufuBoudie

(&) @ unsnauiNuALlAT http://www.royin.go.th/?knowledges-N133An-o¢-8INNAL-uee
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E.G. not much bliss in critical thinking!

Frequency with which each experience word was
associated with creativity and with critical thinking

Creative Critical Frequencies
Frequencies

Bliss 36 6

Joy 47 14
Passion 44 26
Pride 40 40
Frustration 34 40
Satisfaction 45 45

Unhelpful Beliefs About Creativity
Critical Thinking Persist

Some staff and students label themselves as not creative

Some distinguish creative and non-creative domains

* Research Methords -

“| dont’t focus on this. | associate the word creativity with
art and crafts.”

e Accounting and Finance --

“rule based subjects, not allowed to be creative.”

Uur‘inmnmsds:qu Creativity and Critical Thinking F‘iaauoau
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What excites you in your teaching
of creativity?

“I am always happy to see students being able to apply their
skills and knowledge in a new example. This shows me that
they can think independently and can make good judgments.
To me, this means they are not merely trying to remember facts,
but are able to think flexibly to solve [new] problems.”

“When students trust their process, collaborators, and knowl-
edge and discover something unintended, but also recognise
and value that. Discovery

"The A-ha moment, the epiphany and the move towards confi-
dence and acceptance of creativity. Students devalue their own
creativity as a matter of course and when, however they find it,
they discover their own original voice and can reason (about)
practice, opinions and motivations. | feel they have grown as
creative thinkers. It’s the pushing through the portal

of a threshold concept, it’s the sudden collision between two
ideas, it’s the finding of form from abstract ideas.

“Seeing an idea develop, allowing students a safe place to ex-
press imagination and from this to see their capabilities

‘

‘Looking forward to assessment rather than it just being a chore”

Guﬁna'mmsUs:u_u Creativity and Critical Thinking ﬁaauoau
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What Excites you in your teaching of
critical thinking?

“It’s the bridge to intellectual independence and it’s rewarding
to see students get there and feel the sense of empowerment”

“Being able to think critically requires a sense of motivation
and determination. it is not always easy to start with, but seeing
students improving over the weeks always brings me joy.

“There is a sea of competing ideas out there, with truth hidden

amongst a lot of falsehood. Critical reasoning is how we identify
the truth.”

“Seeing students move from being descriptive to challenging
the status quo”

¢

‘Promoting Social Justice”

¢

‘Helping students develop their own values”

“to be part of a process, to see a question form and the satis-
faction for the student to be able to justify or prove a theory or
balance an argument which allows them the chance to explore
further data and research”

Interventions : Provide Inspiration

Music, sound and film production - “Creativity is a gateway
to criticality in many cases... | try to use problems, debate
and conflicting information to create the freedom to think
imaginatively using problem-baselearning. Variety of opinion
and position helps build a creative approach, for example
| have used the problem from this podcast episode as a
hypothetical framework for developing arguments prior to

then coming onto research methodologies.
http://99percentinvisible.org/episode/ten-thousand-years/”

Uur‘inmnmsds:qu Creativity and Critical Thinking F‘iaauoau
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Interventions : Inject Novelty

“An acted out piece of literature, such as a doll's house
versionofa Canterbury tale.... Thejoy of an unusual activity takes
students out of possible passivity of the expected and makes
the learning experience more memorable.”

Choreography - Working with dancers that have a disability
an a chorography project that is then toured by the dance
company Blue Apple

Interventions : Build Meta-Cognition

| i

Law & society - “discuss what is critical thinking. apply,

Interventions :
Change The Environment

Value Studies - “Provide space, time and encourage students
to transfer their ideas across contexts, encourage contemplation
(still/autonomy - some silence) but also encourage engag-
ing of senses, dialogue and making. Eg: the iterative process
of hand to mind cognition whereby embodied learning and
expression of learning may be through process and through
applying frameworks or constructs.”

Drama - “take the students out of the classroom, walking,
moving around.”
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Interventions : Provide Challenge

Dark side of the net - “I set them problems such as how they
would go about planning and committing a crime”.

Consumer analysis, insight and creativity - “Challenging stu-
dents to pair disparate theories to see problems in a new light.”

Forensic Linguistics - “Examples of more substantial activities
... end of the year murder mystery”

e-publishing, brand identity & design, strategic brand manage-
ment, digital marketing - “Peer review to ensure argument is
present, do not present a fixed viewpoint but a selection, en-
courage different perspectives to be contrasted in discussion
and activities”

Interventions : Use Diverse Assess-
ments

“in one module students have the option to write an introduc-
tion to an exhibit catalogue, drawing on ideas and topics dis-
cussed in the module but putting them into a more creative
format than a traditional essay.”

Critical Reflection and Law, Ethics and Social Policy - “using

blogs to ask students to write about a critical incident in prac-
tice - then discussing the incident in small groups facilitated by
service users.”

Uur‘inmnmsds:qu Creativity and Critical Thinking F‘iaauoau

Interventions : Extra-Curricular

Career management and business ethics - “l am working on

a project entitled ‘The Journey’ which draws on the Hero’s

Journey to inspire students to take up a personal challenge
outside of the curriculum” - this will be a pilot in semester |

Forensic linguistics - “I will also start a logic club this year that
will be voluntary for students. The idea is to begin with logic
games and then use that experience to exp;ore more tradi-

tional critical thinking.”

OECD Project : Creativity And Critical
Thinking In Higher Education

Diversity of approaches within and across cur-

ricular areas is going to be challenging
* What work, for whom, when & how?

Working with staff at Winchester in multiple

ways
* Developing new content
e Scope for quasi-experimental work

* Facilitating sharing and development of
practice

* OECD Pre-post measures
e Overall effects of curricular units

* Verbal reports as data
¢ Classroom observation
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A Balance Model
Of The Creative Process

Shifting
mechanism

Analytic
thinking

Associative
thinking

R esources

(o)

FUNIRBINITNNIBUsslungsuanansiseuslulinffenng, uaz
(@) Anfanssuuanvangns wasnvinuwauslyuetlu powerpoint
An () nstiiauilanalne

vinuvandnlantidelunwsanvesiiu fa Jaduns ¢ SUfduwus
fuatngls TunisdsuasanisisausaaItinAnen
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unAnenatAusRnadidnsaulasanng Creativity and Critical
Thinking in H/gher Education w83 0eCD TnuffASnnsfiunnsng
waNnany enauAnnudn Aennslalflina selas els
uazadndls Muandusili oa vinuuansglil oc iiewaualuing
&uqaizmwmiﬁm%uim (associative thinking) Aun1TAA
AlAsneilanz@n (analytical thinking) wuudanlafianluigeds
nsAaLUUMUInunly (o)

ldsngainauzATU 9AN&AT19158] Paul Sowden Lutinaminen
wnueuveWiinaninennisGaud vimihiiduiedeuntsiduuulas
WawmungUuuunisifoud wewiuiinisAn wiunnsAnuuy
associative thinking fiwuiFandn Anuuulaulos [Ruannfy
unsAR3IATIEY (analytical thinking) dafunisAnuanues
18N UsswAlnedesnstndsnnisdnuisinegn fauladninen
n13138u3 WnsulururunisufsunnsdAnuenvaaisnuzasy

nuralifadanndn iwsngvinumansianse Teanu SAugmungud
NNTiFusAands vinuRsanunsassAnnuAfeiianatiafiviauian
ViNtin191d19711ASINAS Creativity and Critical Thinking in Higher
Education 284 06CD fluraimnsliiAannsvininuirinasaids
Uszened wianiswamn uazvinauisnnisidedn vdentsiduiugiu
ANUNTTIEEUS Auunuliwiaus fiu

Aanauileiivinuwaatang Aa “design process” Tunnsdnun
adulvuy meanansduazinAnunnadld “design process” 1ilu

(%) &ungnanuinALlA?N www.gotoknow.org Vintia TuiinfifiAnd Ay (tag) nsAALULNLIN
nnly
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w3asda a1ansdldeaniuunssuiunisisauindnliunlnAnun
UnAnwnldidunszuqunisiventsisaudvasau Nnuadiiugdn
uazasavinuanAn (InsAsayazviauAn—reflection)

Turaspu-nau JaugualivindduilSouiisunaawsnisisaus
pasinAnuirasuvnAnandsiuained ftonlalddeaeniswaun
TULUUNN9138UTRE1995999  AUNAAWENITITUTIRIUNANEIYD
vwiAnenauduiilliantaldisesiiian vinl% carl Wieman #40
N3NNI NARRULNANBILNIINLNAUABIATENININ UNANEN
uvnAnanduidunguiszensiiruiidnassundufieay dneann
UszonnsinSaululsasay fiflanuvannmanaifusssusnfiuinndn

Aan50l wolly
ol AANAY wEo.

621111, CCT, creativity, critical thinking, OECD, EEF, naf., daf., asuaau, London, Junnon
msus:zyy Creativity and Critical Thinking Rasuaau, MsANW, MsISaus, dauAnu
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UvunnNoINNISUS:BU _
Creativity and Critical Thinking Rasuaau

@ wauuis:=uulag
(sUoyaskangu

guiinga Uufinonnisus:zyu Creativity and Critical Thinking Aasucoud 1BumsaAouAauoONL
2InMsIUsouUs:yu Creativity and Critical Thinking Skills in School : Moving the Agenda Forward.
An international conference organised by the OECD Centre for Educational Research and
Innovation (CERI) 24-25 September 2019 - London, UK. Nesta HQ - 58 Victoria Embankment,
EC4Y @DS (o) laglunuiu nar. U as. Tnsea fins1>In sooRdams nar. WuroruAy
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sEnNsAaLTENITgATiNg 189ufl we Mutney weww U plenary
389 Nudging the system towards improvement fAnsunns
@ YITUAMNINTIBLLTNT UAANTNFRIUNINT InaAUETANITUT
s19n session 1 il wungvinpanuiddladsnasvidlviagiaauulag
Wlufirmnefigndes 8assdayanansuiindefed mitlideans
AuAglazAIivel AaasvguruEtuTiumag Juumesnssuuaduayuy
wuulndg wnlsasauuazunagesnalstng azvananaudnngsy
138 best practice Lanq gnasaiiunisluszuvluglaatinels
anifeulsafngnsruunsufgunasAnunletaals

nuranidedanadn deviadedididin “nudging the system”
#19n nudge ulaiflulnedn qu vde qu fwildeda Nudge :
Improving Decision About Health, Wealth and Happiness
Waulae Richard H. Thaler & Cass R. Sunstein vuaninil
A8n13dne Aidasdasiunieatuayulvauisdndulagndas
NULWIUNTE “nudging the system” wWuAlAN9N iaviunaweg
N13 nudge AREUTNNT twsnstlugindulaBaulauny winuAnie
anslu session GWullanns nudge Wilssduu A3 uazagivg
AeiufidraUfAneg Tunszusuvieniveelss diazasdfnydian
vasszuumAatadfunnig Tulddaaulauns

LRI (lunsaudafinlnugnudeia) d9nisAnealulssina
prduan wiudanisnisildsuuladaglidwiunaslddiuna wsiiu
Fayavdngouuazaanud Wilunnsdennsannidesun waiy
N33 3uaseassAtuniAl fiinag iduuuanisiinanisnaulng
luAway iwsnzsnagludsnugunaaulnsdu
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aRSgoLusSN

AN&n319n3tl Barbara Schneider, Michigan State University,
USA @uadn sasidnisunsnugs (intervention) S2uUNISAN®E
iWaafanisidsuulas neldilmunefidaaudugisssy uasd
ABnuaduia Inafidasnisdayanangiudn ABnnsunsnuesuulnu
Winad wuulmildldng (9307 o war w) Fdduflaqiudivaie
ABnnsitaian uazuandlugli v WwuigAeiReiiuainugniu
(engagement) fUNMTBEU LAZASWENNUIAREUTIRDINT

Why Interventions

¢ Worldwide policymakers have encouraged the use of
scientifically based evidence to make decisions for
supporting specific educational programs and practices.

e To be able to do this information is needed about what
programs and practices do or do not work.

e To produce such evidence leads to causal questions, such
as whether particular programs and practices improve
student academic achievement, social development,
and pathways to further education, earnings, and civic
participation.
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Criteria for Testing
an Intervention Effect

Intervention is based on theoretically grounded principles-
See Krajcik and Shinn, 2014)

Assumptions about what the impact will be (including
pre-registration of the study--SREE)

Possible to achieve a measurable effect (Power Effect--Opti-
mal Design Software)

Sound measures of face and content validity (standards--per-
formance expectations NGSS and rubrics--Learning
Science, 2020)

Reliable measures and tools (assessments--NAEP and MIDE)
for making claims about the intervention effects

Rigorous Analytics including sensitivity analysis

and examination of heterogeneity differences

(w)

vinuian lusunsu PIRE (Partnership for International
Research and Education) (e) #atfuayunulat National
Science Foundation (NSF) 22I&NTFBLUINN [gﬂﬁ o) Fusuf
3D Learning #nt wuAsAuAIUMLNEIesRtu i LAnue AL
uiviaugau Snfduledfivendn wunafeguuunigiFousuuy
e-learning 7i1% VR-Virtual Reality HoalildLFyaounisaliaiiou
239 (o) walwAulysl Next Generation Science Standards (&)

(@) #WNsEURNALIAT www.nsf.gov/funding/pgm_summ.jsp?pims_id=505038

() @wrsasnuiRUAULET https: //elearningindustry.com/5-reasons-3d-learning-next-big-
thing

(¢) gunsoenuiAuALIAT www.nextgenscience.org/three-dimensions
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Goals of PIRE : Crafting Engagement
in Science Environments Project

Support teachers in the development of learning environments
that enhance optimal learning moments for students
in secondary science physics and chemistry classrooms.

Learning environments will:

« Use project-based learning design principles

e Focus on figuring out phenomena or solutions to problems

* Integrate core ideas, crosscutting concepts and scientific
practices to make sense of phenomena - 3D learning

¢ Promote engagement, interest, creativity

UaNIN 3-Dimensional Learning WY& UTAT0INITISEY
An nsUfuR (practice), Mzﬁvﬂmiﬁiﬁlﬁiunﬂ%ﬂ (crosscutting
concepts), Wazvannisiawnzdyn (disciplinary core ideas)
NULENlATANEATIANTEIUITUNST MUY ENBENVAININANIN

Wiguan 1as9n1s PIRE wasanigaini AldulAsanisuiunyns
wasiillmunauaziinispanaiulasinng CCT w9 OECD s PIRE

[uURIU STEM

lAgIn1gd@luf A.udsu1sn Antflunisneaaslussddunuuas
waaWaside TudniFeusnulIule ¢ WuAu A eao U oo 159158U
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WunsynwWu (engage) UNIEEUTNAURNIWIIARDUNWINGFNRAT
u project-based Llearning LAz phenomenon-based Llearning
anuandeufiiuliadnsnnurianaliinEouelugli ¢ vineu
ARULUU cluster randomized trial Tuanwnizuay efficacy study
viadnmnuildllsenous Ssnoazdunlugii e-o tnSauiidn
1A59n15l @ NQY ABNAUNARBINUNAUAUAN TN1TIRIRALAE
nsrutUNsERenESauaufissylusi o dnasdfiunisluden
wilazdgWand Ar1a: e vy wndneudsaulans aunas
nisusuliulaeld rubrics uazld constructive response
assessment 15U a¢,0oo constructive response Ludaya
tnunAudunsld Al machine learning ieadnluinanisiFeus
Tnsiifnvtindndy wastinllgisnnsUssiiuRewaun (formative
assessment) wazn1sUsziduna (summative evaluation) Funzay
NILAY

Our Challenge

Build learning environments that:

¢ Foster deep and integrated understanding of important
idea

¢ Engage students, i.e., create optimal learning environments,
in learning science

e Support students in developing important scientific
practices and 21st century competencies

e Support students to solve problems, think critically,
and innovatively
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Crafting Engaging Science
Environments (CESE)

* NSF funded, Multi-year project

e International Collaboration: US and Finland

e Large scale study - 130 teachers, 70 schools, ~8,000
students

Goal:

“To increase student engagement and

interest in the fields of science,
technology, engineering,
and mathematics (STEM)”

A system for Advancing Science
Learning : The Treatment

Design, develop and test a system for advancing science
teaching and learning that builds a vision for enacting
project-based learning and meeting NGSS for High School
Chemistry and Physics.

The system includes,

¢ Highly developed and specified educative teacher
materials

e Highly developed and specified student materials

e Professional learning supports

e 3-dimensional formative and end-of-unit assessments
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Wrungnan ABMININAnNITIEUNITRaUNATUNINAL ANUTILERAY
TugUn o WUld project-based learning (307 <) uazifiaias
flamanugnwu (engagement) ¥83tini3au LwnAntlsdis nisisauglu

a v

Arnudnuiazansunl (Socio-Emotional Learning - SEL) #91a

o a

WnAduunndgdn seuanslugli « uar oo wuUsziulafiiund
anualiagvinuazluvinlutuiFaunuy PBL uaqiiudayadnun

B )

D 2e L¥°

AATIINITARUAUBILATNAAWENT T UTYRIUNITU Tnadnnsnnu
dniauintasdulngiunigizaus Jaduladnuine PBL war SEL
nsiiudeayasanidnisould App lulnsdwsiiefie lne Google
FIUNRIUN

Optimal Enhancers
+)
= - Enjoyment
Learning - Stecbastu
- Happy
Moments Dy
- Active
Properties of Science Learning/
Instructional > Engagement > Optimal Learning > Social and
Practices (challenge, skill, Moment Emotional
and interest) Development
Detractors Accelerants
) +/-)
- Bored -Stressed
- Confused -Anxious
()
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Project-Based Learning
and Creativity

Key features of PBL

Start with a driving question

Focus on learning goals

Exploration of the driving question through
scientific practices

Involve collaboration to solve problems
Students scaffold learning through technologies
Students create tangible products or artifacts

SRS ENENNINES

Measuring Social and
Emotional Learning

e ESM data collection in 12 Michigan treatment
classrooms (2 for each of the 6 units) and 12
Michigan control classrooms (2 for units matched
to similar DCls as the 6 treatment units)

¢ Additional ESM data collection in some volunteering
California classrooms

¢ ESM data collection lasting one week in each
classroom

Tnsendeiriasfia lofl fana1n auisaifuteyavestinidau
uazvasngldiiumanu sauiadeyalfaunussendnatin Saudung
@RI AaiAsnzinaudAauade AaTuayuniadauang
nnsduud PBL uas seL WudiAfian uazluusastunauyasfianssy

o

FAUNIBIUNTYINAILENTRU JEUWUSTENIN SEL AU PBL
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TN )

ulasenas finnsdn PLC (Professional Learning Community)

Were you interested in what
you were doing?

R wWaiaus PBL uax 3-Dimensional Learning mnansluzun oo

Wasannluandsawsnn agiaeudnoimandanulunislilaEau

Did you feel skilled at what
you were doing?

UIPUINEIFIEAT 1N utatMABATATULEeanIAEn (content
0000

a oea

knowledge) AnulfiiAn sInaamans (scientific practice)

Did you feel challenged

by what you were doing? LazANUNIIIAIATINRIaUAR (reflection) LUulvimgsruianuluy

Not at all Very much

©000 nqumg uazsrudaduiudsuuazWaun dnnsdndszqungudasy

How important is the activity - - . o ,

in relation to your future ﬂi:“ﬁh')“ﬁr‘lﬂfﬁ LazlUIsuUy hotline AaUAIDULLNAT

goals/plans? Ll Ll

Not at all Very much

o000
\S )
How We Measure Social Professional Learning
and Emotional Learning Community
PIRE Goal:
When working on this activity... | used my imagination. To build generalizable knowledge of project-based
When working on this activity... | solved problems that had more learning and 3-Dimensional learning
than one possible solution.
When working on this activity... | explored different points of view Support teachers to:
on the problem or topic. engage in doing and learning science content;
When working on this activity... | had to make connections 2. form a professional community for discussing
with other school subjects. scientific pratices;
3. reflect on practice;
OECD 4. collaborate with teachers and researchers
When working on this course... | have to use my imagination .
When working on this course... | have to solve problems that Vehicle: o
have more than one possible solution. 1. Summer 3-d§y institutes;
When working on this course... | have to explore different 2. face-to-face interactions during enactment;
points of view on a problem or topic. 3. o_bservat|ons;
When working on this course... | have to make connections 4. virtual conferences;
with other school subjects. 5. 24/7 hotline with a real person
(o0) (00)

120 Uur‘inmnmsUs:qu Creativity and Critical Thinking F'iaauoau 121 Juﬁna'mmsUs:u_u Creativity and Critical Thinking ﬁaauoau



Ussifiudndniigauadasinisia A8nnsfinganildidluviasFau
pgsaslldruluniswmiutaznnaadld vinuanagurgnnaadlalolfioy
adlurin WitUseyugdag Wiiindn nnnnsvmaaaszasindau Agdas
wevindaanueanieu uazludiesSuungdeediiven Fenadu
iaunginufues inuuandisnnsfiviiutnunauedifudedvildey
Tuanssawsn uazliiatiniaueluiissyulaunnou vinuuandn
unnsideuuaduindin uasiadwsnngauduaaidin vidlivinu
fiannuAufuuarAuguatnefiliinefauinauluiinnisyinau
AFuNITANEN

suazidunvainadanduaslasiniseglusiil ow Aefiviaudnda
dnSauilaupunnisuaniu Saaedfidsennuianng SdnEou
BouseansAnanrnansuiniy WunaswsildanAnundeu sauva
AgnWLAUUS RN ANEnAnaasuInTy

What has happened?

* A large main effect on science achievement for
the intervention; most valuable for low-income
and minority students

¢ Raised imagination and desire to take on
challenging problems to figure things out

¢ Increases in interest in pursuing science courses
in college and later careers

¢ Growth in teacher engagement with scientific
practices
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rimuandimeusulasins maguastinGouliasmen uwineutna
filinAe transformation Tuynaufiifitates Inaanizatinadaifn
NIFWAIUN Socio-emotional Skills TuAjuaztinisau wazlunqumg
omo Aufidngaulaseins Wiusiudauiafivasananniaganig

TunaunauAny Aglitayadn 1AsiNsued A. unsunsn vinlwinseu
o ngy Ae 1u U @ Autuisoutany efldsunuatuayuann
wgau ladaagfidingaulasanisfldsuiunauunuday 3uin
FronuiFasannudiduifainidunaudaanuiuda A uaundn
paudn aguanifhudosfondudn Wedunsfudsnnslvluasfiunas
fiinunAstuds linnfinuasdaunduluaauuuuiiy

dHS1BOITUIONS

Robbie Coleman, Education Endowment Foundation (EEF),
England (¢) waiBas Impact Evaluation Fugaunnsuusiin eer
dndnastulull 2011 Wellateddniaaslsznisvesnenisineivas
avsNeNndng Usenisusnde nnsdnnasAneudiinfifesnas
AudntwdeiduRias Usznnsiians nsdnansaumnaatuayy
nsindulavesny Aglug wazgnivuaulouny TunisAndula
Foaeng Waadaunaugadu d119n1sAnunvadnataniiliag
fidnunauazinuzlunisdndulaiesdae llvienunsasurngds
waznisufsunasAnudunisinszuuaduayuliaganulalas
3NUBDI EEF FINTIWNINITWAIUN CCT

(¢) mminmmﬁmﬁulﬁﬁ https://educationendowmentfoundation.org.uk
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Ussifuusniliaunfanisdnssuy iaadnsdayandngiununing
Fedasrdunisuuuday uasUsaifuiizasia A8nnsldansaumea
fiwauntulunng nudge S:UU 1WAUANYANNT nudge WN9naLAN
fladdayandngiu vinlaagfinnsusuldidaduusunfiiwnidundn
contextualization

Tuta9 ¢ Uneinuun eer wunnslvidayaflaannnisyinenu unaenis

Anwn wazunanssusudnuldvlesd (¢) Fadenudnllsg Awudn
Hdayan1nuiuazisnisNilnunIwgs

(¢) mmmmmﬁmﬁﬂﬁﬁ https://educationendowmentfoundation.org.uk
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wanlasanisues eef ASull 2011 SnnsliyudFunaun
N1558usTuls 58U oco 1AT9N15 lulAdU England usazlATINAg
flFsuntsatuauy flasanslszfiufidudaszainlasenisaaug
Wene daulngvedlasennsiigauidu RCT (Randomised
Controlled Trial) agj#ne flasannsfidniunnssruiuanitiudu
WU 99UAY Royal Society of the Arts ¢ 1ASINNS NAARIAENNT
co-creator learning lunsdlfiiuii ccT

Tassnnsisauru Young Journalist Academy \iaunsefuvinue
n9dauvesinduusziu U, ¢ oy « § duaduliinlided
MaNNVaNe L%U multimedia, podcast, video, AAVINMIIREWUN
foRsUIMITauneinIgINRTTA Tuda9usnitdy intervention 7a917u
wuny efficacy trial nAaadlu ooo 15958U 1At randomize
Tsaiuwin england 1ungunnaniuaznguAiuAy ey
nadwsinEzdnungdturasindou gasnuilalunisiduuesin
Unigeu (self-efficacy) wazpsznulaiis (ideation outcome) waz
Auasassfluntaiau saunsguasauadwsnisFoudluniwsy
finguazduinisnisfnunfesfuliniusey lasinnsieysendng
fniiunng azfugauasfisnsaueanuniull 2020 Tasennstitnaula
prafinanstagwsvaudiu auviainauladgnasdifiunisuuy
RCT saundlilszifiunnnunssieTesurasnguaztuinisnisinun
Tunnsidngaulaganng

TaqTurTanilivaslsuioulu england 918 ow,000 151158U

1Wnsulasinigiu eer azviaudn AUluINITANENYRIgIN G u ]
ANNUNTLFARTATUNATWAIUNAULEY ABINITNIIBNTTRTELANS
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gUs:iGundovAacodoous:laund

1. nstiAguazusnisnisAnyd@iulunnsinsnsinasdaiasnzi
daya vidu evidence warnisiidiusiulunisdanvindalauauus
381 evidence tu FuduldnundnnisgufuRdoudaland
uazdudaasesvidayaiianauland Saastaawaunasiiddneanim
Tunnsrinduswes eulusiunnsiia3asie nudging lunisUsullasu
woRnssurasiiuadaddussuunisdnuuuuiaaduii National
Institute of Healthcare Excellence (NICE) (%) 1% nudging
Tumﬂﬂﬁﬂquﬁﬂﬁmuﬁqu@wmw (@)

2. nsgaufladulssSuulunasld evidence fiwmunld luusund
wAnFnIMaInuany 1§4nse Research School Network 117 england
nantilssBouaunBn eo 15950u Ay nursery lUaud
sraudseudany Tsasaumaniasvinminfidulsasounnuin
(beacon school) lagl EEF AzdnNanssuatUaUU lgantinausy
dn course TWATuAzEUTNNTNSANMAGEY (et evidence into
practice Asfinulunsdnesatneiife nnlsadufiainsidndusunin
tnenaufuaslszaunisaliq dnunady wannnsdndy i
fasnnsmageude lunisfurdsuntswdsuutasesszuy tnald
Fayandngou AguazguivnsnisAnuawinldindnindsantg Tnd
unumeasindmnnisfiaanudndy usatsidutadoiasuiatuy
LldTadandn AAndnagunasinlfAndnAingnzagidnlavuium

(o) #WNs0EURNIALIAT www.nice.org.uk
(o) &wnTna ulWuAulA? http://eprints.lse.ac.uk/61744/1/Voyer_‘Nudging’ %
20behaviours%20in%20healthcare%20insights%20from%20behavioural % 20economics.pdf
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(context) va9AuAngn Usufufiaasd (Hudeswasmiusauile
5211919 practitioner U researcher TunslfiuasnuisaduIAday
nsiasuutanBeszuu Tnafl practitioners 1iugnevin researchers
Wutlnamyu

a9n130951971 Robbie Coleman 181 iiudaiaudnasnisAnuly
fanqu Yearanisidduuuladagnis empower A WWiagairetiowa
vansaudu dwsulilunisadonisildsuuasifujifvesng
wasnyulviaguanisunuamiu change agent Tuszuunis@Anuen
\dugmsenanganinisilduuulasuuu bottom-up  warlugig
ARUANNNL /. UNSUNTN RtiiuReaiudn :uAdaresvinugenmmn
sruu WlEeimunvaie

nuRwduLnAlgausn wudsuuuy NIce Tupasdaien HITA
(Health Intervention and Technology Assessment) Lﬂum%'mﬁa
8919 evidence @usuldusznaunnsandulaldudaluldinalulad
vEadsuntn (15A) duq tenunUsuldlunenisdnen dmsuadng
evidence Usznaunisdnulaldanidimaluladniaisannisizaus
ﬂ%ﬁ_lzgi EITA (Education Intervention and Technology Assessment—
Fafiuusang) usdsld evidence uanANIL Senuazlivanga
Tufidl

A. UNSUnsn waufs Institute of Education Sciences Turnag
aunay vinlinulsinduunAuvinAtuianminasnulivasanigasnn

(@)

(&) aunsasnuiRuALlE? https://ies.ed.gov/aboutus/
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Tudasnwmay WillsdndnAanssuauiigualu session 1 lufiduau
ufanssuidasvinguuiuliiunisdnssuunisdnen dastussuy
fiardmMAInNe A

DVNISANUVITUDONOY YodasS1onas
Wasuwlaolasnas empower RS
RAsasodoyarangiutdu §KSuts
tunisasionisilasundav3guiua
UOVAS lazkyutRAsiaaounuintdu
change agent TUS:UUNISANUY
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621107, CCT, creativity, critical thinking, OECD, EEF, nar., Daf., aouaou, London, Juinoin
msus:yy Creativity and Critical Thinking Rasuaau, mATUumoms, MsiAnw, MsiSaus
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vuRAnNdINMISUS:BU .
Creativity and Critical Thinking Rasuaau

@ AAR uoonulng 44 REWIND

44REWIND

44REWIND

/=

t

AFTER ACTION REVIEW
o f—

UuRnua UuiinoinmisUszsu Creativity and Critical Thinking Rasuasud 1@umsa:iouAauaony
91nN1sTUsouUs:yy Creativity and Critical Thinking Skills in School : Moving the Agenda Forward.
An international conference organised by the OECD Centre for Educational Research and
Innovation (CERI) 24-25 September 2019 - London, UK. Nesta HQ - 58 Victoria Embankment,
EC4Y @DS (o) laglunuiu nar. U as. Tnsea fins1>In sooRdams nar. WuroruAy
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WU we Ausney weww nsUssguauasatnedudu gdngau
UszguiiuwasiudnnisUseudszaunanugiaatinaininy 0ECD
TavinUselanilunnsiduasAnsin antiuniswaiun CCT (Creativity
& Critical Thinking) iingnnsfnunvisssiuiugIuLazsziugauAnE

fia3dlasannsuads 0ECD 3a Fostering and Assessing Creativity
and Critical Thinking Skills in Education safiunisunsaus
7] 2015 fhepnudaivinuznrefuinurddydmsuadluaunag
nuidinladn Tasanastitnlugnisdumudnisnisduudiiiia ccT Ae
N5 BuuAvinlfiAnNTIFuusABundn naFuudasudou (holistic
learning) M%ﬂtuﬁﬂizﬁuﬁﬂuﬁﬂﬂdq multi-dimensional learning
fuiag

AAUANTUT we AUt weww fulng » au tnAull AAR Aud
$1uavng wagamama fiaglndlseusufinniiues Auaimnsdiu
(wuu fusion) 1U AAR (After Action Review) 1U

nuvimtindl ‘Aaugnung’ (facilitator) ¥89nsrUIUNTT tAgUaNdn
nsvin AAR unszuaunsilalauanildsuSeudiu atnedas:
ialinaslsalssyuansfudiinusdonifuidadumioadediu
vilagmaudiny e-o 8 Aol drindunsnauannlanuias
linaulugnusimununiiesnu

0.  Musmdszguasnfawasiitdivunyaslsting

Wvunadanans ddeladnsussaiiuainy
ATANLNEILNTIELVR A
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a.  Whwunassnan dalatndliresussg vaeliussaiat
WWInzvgle

e vnauazfiasdnnisssguvinuasi asdaunnsnaann
snuaasiuiatindlsing

¢, azeAnusildannnisunlssyuaesuiluléin
azlsting

0. arlimeudelnfild uazaziuindnnuTuies el
Anaufile

Luuuznlviganqlatdetyanau lnuazjuenqlalasltant vianwy
21901 vi3anny Faunmdantind Al udaudazanasiu Wil
Janlatieswaneu elifinnswnetnedas: Wgniladulnadme
vasfanla AwalUiauuds

SFA. QS. SUYIL JLBYSWUS

Ty (o) WiEsuiisuszuianateyaannuaInuidees
T0d3s A Madndudeu wazfanuntluAaaney (o) li3eusg
5N15UAzEAR

dalfluiiu AwudnisnnsUszunanalissannfudauatneifn
flFunnAedtannigSuunisreunainvantwuuAfinsinunuesiu
Wi3eusAEnUsadiu A8nnsnmangasiunnduluaefium-Anandels

133 L.Tuﬁna'mmsUs:qu Creativity and Critical Thinking ﬁaauoau



nlaunetntsAaiEas learning environment uazignisinag
Avanuany

Aefinnazvinsia doundadunisuflugefinuvinda vieq Miflaianis
nisasnlldnudasiduan wauawWsannisuszquvinliaalsdn
TsaFauflssrurnfuasssduunnsneiu aeadesiielias
fadavinmieuiunnlssduy wasfitnuuinaigauniwlsSuy
plannzfinzuuugey 1wy laidn Andndesnaaiesdiadasziu
AuNVEaANLNSaLYadlTaFauiindniinauun naldantsssu
annisUszguieiluAninaside Tnafandn ¢ dafia Aanuyai
Tunisussiflu manuiAruaiunsalunisusailiu uasdnusssulu
N1sUssiliunaradlsaimuy vinuuanind ¢ o unaufanes o 99

3. fudy Ussviuladsnisdsudulnelisesduuuaaunu widseidiu
fitunuraadn AuenlddufnldiSouseslstne uadlfiFousisfu
vanguianisUssdiu sauvslssivlanastidniSoudinuniiaou
Tunswmumangns sauAneantuuianssy azanliansld

fiffadanndn Aanssudiliifnyin Winfdndndaauvung (meaningful,
purposeful) HAUANEUTULAN VINTMLANTANAYN LaziANInasnTenty
fafiinuainy wangmsvadnadiuien fesfunszuiunsBuus
(process) aznaUlULTUNITWAIUN active learner WAILUN Learning
environment SRuAlAnuanInUAAiu dinadtluniseniunng

Nuntntaua eingInillalsazAnuuuluu 4 Learning about thinking
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30In1slALsAAN vindnengn wildsuadnuenlalatiet

aznaullgilsafou uazanniugauAnEilAIuARINITWAILN
autasuindasualuy daiuFesasdnsisaus dasdaasuliag
atnFausfuAies lldiviszuudesu

Qs. 9aU DVUdVH

ArAnTIINazlaLuIsLaraIusisnisdmsunlUlglulasanasiug
fifinas5y (Imamimﬁﬂ(ﬁ)ﬁu LazlATINITWAIUNATUALITITEU)
AaildiAuaaRauananldsan Tadduda Sold¥anwiaae coe
(Creativity, Culture and Education) ”Lﬁl,‘%ﬁuﬁni:uqum‘id@uﬁ'umu

Ussvitlagnszraanistssguluiufl wa dusnou sauisdszivla
sduvunisinaue Aldnanties Wanssuan dssivlaviastas
304 creativity culture Angansuandn nsiasuagliing dadld
AANUWENENLUIN uazAaILUIagiduanIngy

nIUNAULIAALUTUNTUA Paul Collard azluflnaglvindszimalny
AnNlUsunTuLUUAUlY a1asesveanedu
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9101S9 19 dUNudanssy awy.
JillmunsunFausl e 9819 (o) BUUFIE99 innovation (@) NANEAT
FuanTsnue NauesiunuenITun1ses awns.

Iteavauinndnian 1iaugises CCT ann1sdaasnzianniialan
o lldlusudjsunangasidugouaussous M3auilaannnisanu
lenans uanuulatat

nanazidnTulseguiuuidnas@nuyiunnauliuiniu iy Anwd
WuguesulauauAREAY

AugAla N lUTglungvineuiunnung  1un1sInNigIsuug

wanwmun CCT Tuszavuuninenay &unsnunldlgls Inslanwne
TUEFRINITUARAT ATV IMNNANAU MRUANLAD UITILITURY NAA.

il
VINUN&ad ANFINUIANTTU ANWS.

Usenuladgannigiounisgeulvitin CCT fiAgAaIaanLuy
NIzUUNNTIFaUsIeIdnFaU YasinnadienlalanssuruniswmuIng

aznavldgauonulsasouiiaglulasinnswmun CCT 3Un68dnng
WRAILNADBLNIlS
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as. Insga nns1dIN

Wavunafiuanetng sennsussyudunuiu wazilafiiu ans.
wn9ls wsnzaznauluvinUsslamundningldunn asmanumndasn
HanaulUaziAnfiuwmun fienaiSanda CCT Partnership
Fldutouanifusmenungany Anengzngas snsuting Wiuiiufieniu
wiliulnsuiunnsyinufivesdiunwsn livinwuuus g
Wanunafigas feasnnstiifarnudeideddudeulouiy F9manag
WivinusguuAsL wasiiunmAnuasfanssud deunduvinussuuns
vaninatuayuiud

Wanunaiany WidnAdavinsnuideulasiu
Wanunai®d auanginlanazinulunngluume lalandlunisvineu
\Bagmamans 13nazlalannaullanmseusn

fedlsiiuann nawansniradinuflugnaaUszmeadus) aaldisnans
IAgau9use 8n nnsivinussuussuInandLasuluungfifiadniuam

flfiAunnatinifofia 1fsaut9Raszndnavinudsuuasaigwa
Ug1350u U Andreas Schleicher, Director for Education and
Skills, OECD \fla9anAns Andreas §i3a3n1sAnunveslszine
yialan sauislsemelng  Asaunsalidiuuzinuiviausguunsle
5990 Ilssnalneguanalsslanivasngiuineguda wasdalug
aaufliininninUsemedu uinadwsniFuudlia menslidldadng
intellectual community Tungueg Jualiruauasdluidnundunag
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wanidaunndlanv lnuengiensufueaniduionun wafe in
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ansnatinaniafinns Andreas LanlrivinussuURTAeARINNTANE
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Avusaufiaannuamaiduddvesiu veasfvasiullaauiidengy
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Amvinaduuadamansuasiu AdniFautainlandlaaSnuaiy
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(w) ﬂ’uﬂ’m@ﬁagmﬁmﬁﬂﬁﬁ www.youtube.com/watch?v=ugUBXH7d4es
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Anennsiidadlne
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nudadulsesnuAnznssuNTg steering 1A59nN15 CCT S9uU 0ECD
1 o 1 warAnagiauadn A8nnsflilinasliuaiieadas coT
windu dnaglinafisanisifauflunmsiudan Inaanizatnei
fanMsWaILN higher order learning  uNUssguaaiildsundngau
fudumanudetd efunalddn wsngdBnisdnnisSuudidu active
learning %38 learning by doing ANWAAE reflection wazdiutu
AuiBadNEnsuazuuImneT 10885 1Hnnans AdstHluvinaFauvily
IlildluiesSouiidesnstiiin CCT wintdu (wsnza399 wdn
1390 29NT AN NAULANRILUNANUNIW CCT 1BIAU UATITIT LA
AR4NNTWAILY CCT wadaguaziiundasiussuunisAnumnau
vidananilvindnedsdurasnulnaynau

(o) @unsnanuNuIALlAT www.gotoknow.org ¥inda EAafiwalnegd : 2991 wuqun1g 2/3
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Alignment is needed
(and often missing)

e Teaching /Learning / Assessment

e Primary / Secondary / Tertiary

« Formative / Summative / Exams /
National assessments

« Informal / Formal education

Ongoing work in higher education and

teacher education (still possible to join)
About 25 higher education institutions from 15
countries

\

Development:

Deyelo?

Development/Pilot phase Validation phase Scale-up phase
(2018-22) (2022-24) (country-led)
£ /—\ '
o D
oF e,
. oEg 5 |
Anal c 1
&nQauyizllf $§ Prototype ® ' Validation Scale up
Design 3 Cycles 1

Systemic change:

¢ Rubrics

e Pedagogical activities

e Professional develop-
ment plans

¢ Evaluation instruments

Primary education
Secondary education
Tertiary education
Teacher training

UuﬁnmnmsUs:qu Creativity and Critical Thinking F'iaauoau
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aaa = a o

agnnuInILNuInuaelUray leddn Fedulflsrnautn Ay
whwinlussAugauAnen (A5U7 o uas ) VinlsAniduanudnlud
nalntiuszmalnednllagiuaed wasuulussquwdaududinny
wanung waslasudnauseAauiidnialauuny Wy Aeufau
a Mg iUl we Afludasnannislssyueanidu o viag wuld
%ﬁuﬂizﬁu’[uﬁmﬁﬂuﬁaﬂ%m (@Jm@uﬁ &) 1584 Partnership between
formal and informal education twsnzifiudndiSasanniszine
WULAUALNLAUARAIE NULAYATUANNULNREE Finnish Lesson 2.0
Faulny Pasi Sahlberg (@) #iuandn N1TLEEUYBILANYNAY
aadluany inuanieaduy eldWena Itna Berden annTznang
AnunBnisWulausian anlunasvinlassnasdniandadeidnlulu
vavsau trednsdidmdnfilaulssSouldaanun vinlduuantaunn
sluunausAdadnedsng Aadnwduausay wandaigaides
AUTIUTaTEUINNIANINTTAUAATLLT UNI9NITANUNNTAN N
nundeagluWadessnanisdnnisnuiizous 2/3 vasiunaud
WARANIY lwaluiasfalat

HUUBNIN HuARANSTuEed “Wasumngen” wuuesdn “agaq Jet”
1393 InltuTada&suATAMLTU change agent ilauntingg
AN Andreas WUsUWINUTFUUATAI)TWA

anlandniavasufe 11aninnuiuazdiniaantiviihilagnag
19 nae. atdls MelulasannswannunIWLazTzANSNWAT
uazlsaFou warlulasannsagin(¥)iu uatlfiauaiusse ns. ga
unisdausilluan
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Watanwneludnizeu waitinluagaae Asdulantidudnazinatngls
Tupg ganulsnnslsadau uazgiitntas AgALAn CCT g9 uUnaz

lasunisuntdadlivioudnil master teacher AavinntnAgun
nsasunlas

uweneudunagidingaulssquiiiannuanunsngeiiisntiasinse
Idwiudglusiunuludszmelng wazldlauauuzsa ag. lnsug
LAz A3. RALLAD

nufnaudn TeddR Wuaunauvendulssinasisay idainnssnen
A0NUr LaransEiuRmuINtsrasssmanutuluan Tnadadudndy
flandufe qunwau wazyeAnuivnAinisuuulisiusaagy
finnsisrnuassnuazden wanauvinasnudnlawduviendnnasg
AUAlUAUNITWAUNIENIT LT uluInaswiunsruulaaldnaln
FrudranisfivssmAlnainazlddnun uasinlUusuld

ANTIENTTENTINEgATeINTTUTE AiUSnun Next Steps iiudaiau
Jdasinuesiiifianau Feeviuazimundetias nudasnuiiudn
nnsinanANLAlFaInnnsseg wazannlasanng 1833 Uszina
soufudszmAlisiatnasionlifliindeunu uiasUszmmsiasian
Usulivunsausauuneeny A8nnsiinn Andreas wugivinu
FFUUATAINIWA DBINgATan

NUSANULAUNNRINTUNUTEUUNNTANEINgFAe “InusTTu”
NITAIUSTTUAIANTLAZIAUSTTUAT TN waznauldwsluriastag
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Partnership between formal and informal education
HURANTY 1WgNzAIRInaziinasyaUssiAuAndnInanenIntiumLin

WaAnnuniIutiaunauuInasungn wlulssindlng U oo Uszine

|
=

fiingaulagannsues 10835 SuszwAlnadszvamdenilidauvde
avAnsAnuAalzIdngause Iutasnaslvilsanavlduannsniu
nnsideulaanenisfats (wazdug) WamyunisFaudvasinSuu
nuEliiiudn tusannsgunaw nalndiluidunnsnisdiunuamgeunn
TunnssauadnssuuRALNgunsrasaUlngiana Tnefilunans
nsdlatluniafidunienisiuies Sunumaauiliifduntonigsa
Tnaawrzluunumasniminug vsevnaaaiuinngsulvge Adetng
falasanns DHS-District Health Systems fufignwmun
fulasants wee. fAsgunasansudaudninuiansguuaidndae
NITRAUIAUNIWETATEAUEWND W.A. weoo (<)

IuauInsauagulufonisUseilulsssou Mdunisdszaiduandn
lladszifiurnasn AsAUAIWYRINANITISIUTURILAN

50l wally
om AANAL wEow

621112, CCT, creativity, critical thinking, OEQD, EEF, nar., oaf., asuadu, London, Uufinoin
msuUs:su Creativity and Critical Thinking Rasuaau, EEF, NICE, evidence, S:UUMISANWL,
WCUUNS:UUNMISANL

(@) aunsnsnuiRuBUlFA www.ratchakitcha.soc.go.th/DATA/PDF/2561/€/054/1.PDF
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vuRAnNdINMISUS:BU .
Creativity and Critical Thinking Rasuaau

Jufinga Uuiinownmisuszyu Creativity and Critical Thinking Aasuaoud 18unisasriouAiauoony
2InMsIUsouUs:yu Creativity and Critical Thinking Skills in School : Moving the Agenda Forward.
, An international conference organised by the OECD Centre for Educational Research and

Innovation (CERI) 24-25 September 2019 - London, UK. Nesta HQ - 58 Victoria Embankment,
EC4Y @DS (o) Taglunuiu nar. U as. Tnsea fins1>In sooRdams nar. WuroruAy
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FavaInisuszguRanINUnLIadRauIfieIniITvinAduLtnlaGe s
CCT (Creativity & Critical Thinking) Tuls9i38u uazaaINITUINEN
fulniAuisasselusutAnednglsi

(fawate coT TlsaiFou nuAndannsilssSauviavtinfiwan ccT
yasAunaNenay eiun dniseu a3 aglvg gunAsas nssunislseduu
uazgfunyuey Savunafennswann soft skills y0IALMANT
TuiiUseyu SaudniSas socio-emotional skills 1N

OECD-CERI project %a Fostering and Assessing Creativity
and Critical Thinking Skills in Education fniunisunssus
1 weec nawmindulasinisisauaswaun W oo Ussind oc
vithefiAnng Teadfilsamelneldidngausaelugiunaannswaun
lulssdeu wadlasanisvenlsanalnoaiuauulng agn. Jasain
Waswiu nar. waznuldiFaudannnnsvimtifiuszsnunnienssunng
steering WAZANNNNTENUANNUNAIAN] ALELEST (@) (o) (@)

(¢) (o) (o) ()

Uszaunsaiannnnsussyuiisaunauaseil vidlsinunszmiindn 0eco
avinmtinfiadneudnnssudnunnsAnen vieniswaunay tnavduy
\@nd3e9 coT uilaiuges Ineldgaacudndn feliguudadn
WWAUN WAzIAKANITWAIUN CCT adils A99U oo Uszina
foudnfiunis wnagluaiildacnnnsduiuntg ¢ 1 lunide
Fostering Students’ Creativity and Critical Thinking :
What It Means in School («) #ddala

(8) (@) (¢) (&) (o) (@) (&) @WNTnsuRUALIAA www.gotoknow.org
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Educational Research and Innovation

Fostering Students’ Creativity
and Critical Thinking
WHAT IT MEANS IN SCHOOL

(«)

g il9Ra Fostering Students’
@))cEcD Creativity and Critical Thinking:
What It Means in School

fringaulszqundaulafiuaguinlasinng Fostering and Assessing
Creativity and Critical Thinking Skills in €ducation AU phase L3N
Lwimqu'ﬁ'fmﬁaﬁuﬁum?iaumaﬂ%ugﬂ (transformation) 18952 UU
nsAnEIazAaIAdunissall

]
o ar =

FaBuusfidfnuazainsnisinuilnatnundlifewdasdia OECD
Rubrics dwiulfnnsdnnisSausiiewmul CCT &3y domain
general @151‘17‘1' (90) Uaz&2U class-friendly rubric (math) @ﬁ
(06) Feflnmwsaudnuatusnuead ruoric i (o)
FaRnfignTuunannslffinansauaudlaisutszg dnuanans
Au wazd@auudan IiesvauAINUAR Aa creativity WAz critical
thinking U4 end war means vaIN"sANMWIaNTIELLS Aid1AYy
fa 1wy means dmiunnsiFuuiviefinaussousaug Tu 21st
Century Skills ‘Vizwum Immawq:ﬂﬂﬂ\‘iﬁﬂ higher order skills
favans

(00) (00) (0w) &UNTnEULNLLALLAT www.oecd.org
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OECD Rubric on Creativity and Critical thinking
Domain-general, Comprehensive

Class-friendly rubric (Maths)

CREATIVITY
Coming up with new
ideas and solutions

CRITICAL

THINKING
Questioning and evaluating
ideas and solutions

CREATIVITY
Coming up with new
ideas and solutions

CRITICAL

THINKING
Questioning and evaluating
ideas and solutions

INQUIRING Make connections to Identify and question a
other maths concepts ssumptions and generally
or to ideas from other accepted ways to pose
disciplines or solve a maths problem
IMAGINING | Generate and play with | Consider several
several approaches to perspectives on approaching
pose or solve a maths a maths problem
problem
DOING Pose and envision how | Explain both strengths and
to solve meaningfully limitations of different ways
a maths problem in of posing or solving a math
a personally novel way | problem based on logical
and possibly other criteria
REFLECTING | Reflect on steps taken | Reflect on the chosen maths

the novelty of chosen
solution and of its
possible consequences

Reflect and assess
the relevance of chosen
solution and of its
possible consequences

INQUIRING Feel, empathise, observe, | Understand the context,
describe relevant frame and boundaries
experience, knowledge | of the problem
and information

Identify and question
Make connections assumptions, check accuracy
to other concepts and of facts and interpretations,
ideas, integrate other analyse gaps in knowledge
disciplinary perspectives

IMAGINING Explore, seek and Identify and review
generate ideas alternative theories and

opinions and compare
Stretch and play with or imagine different
unusual, risky, or radical | perspectives on the problem
ideas
Identify strengths and
weaknesses of evidence,
arguments, claims and beliefs
DOING Produce, perform, Justify a solution or reasoning
envision, prototype on logical, ethical or aesthetic
a product, a solution criteria
or a performance in
a personally novel way
REFLECTING | Reflect and assess Evaluate and acknowledge

the uncertainty or limits
of the endorsed solution
or position

Reflect on the possible bias
of one’s own perspective
compared to other
perspectives
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to pose and solve
a maths problem

approach and solution relative
to possible alternatives
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learning Judgnnsinsnnsdnunlnaunazladnuuazaniiunig
WauNISnN5auld uanannuudsd phenomenon-based Llearning,
transversal learning, socio-emotional Llearning, co-creator

Learning

N5t nae. 1A anmuaunng Fostering and Assessing Creativity
and Critical Thinking Skills in Education iU 1a@%5 viNllsTeu3
war@usnunANLduasinesilduifasansuiunisiulasinag
) w 1A9n13989 N&A. ABIATINITWAIUIALNIWLAZUTERNTN W
pgiaslsafou fAasduifunnslulieFaurunianane coo l5aiFeuy
lunar ¢ T fulasansegsn(¥)iu wanagliunlsadaulufud
lNA o,¢00 15358U wARATUAT moo AU WU ¢ T wdsiu
alATINIT o¢ T wsnzAasdanszulruntsaulllAsagivan
¢ Unne

uananntdu ang. gaeuuinisluantunislulsasoureas awns.
wANUNAY o 15958U 99U wee l5aSaudneiy

nuldiFauganndilszgudn Aanssufidnfiunnsunseusi 2018
wazazanunisluauned 2022 Aa n1sWmun CCT TugauAnsn
waglunisndnag GedssmAlnouiaznannadagauduatnebs
nel N&A. ﬂﬂ’%ﬁ%@ﬂﬂﬂﬂ"ﬁﬂj%ﬂ(ﬁ]ﬁlwi'ﬁ’m

LuLguTuRngailannnislaspsiyasviounn (reflection) 1a9AULEY
AlddadanavianinuAniugeInulaIadlluin vinuganunsanu
atinadAansaueyod (14 critical thinking)
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HLYRYBUAN AT. INFUA 151 FBILAANIT NAA. WATHEIUILNIT
aae. fvaunulusautssgy vialdinuldaauduan wuaszmiingn
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Weuduiinygs Tuiinannisuseyy Creativity and Critical Thinking
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621107, CCT, creativity, critical thinking, OECD, EEF, nar., dari., asuadu, London, Junnon
msus:yy Creativity and Critical Thinking Rasuaau, mATUumoms, MsiAnw, MsiSaus
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