nan13dnnsBeulaeldusngmsalidugiunaunuiAnasiiudng

WawwuNsAnleUssynddmsutinSeutulssaudnm

A NN AS9NAN

¥ <

%mﬁwuﬁﬁmud'gwﬁwaam'iﬁﬂmmmé’ﬂQmﬂ%mﬁgmqmamumﬁ’msﬁm
MuINUszandny) MAYmMangnsLagNTERY
ANEATANENT THIAINTAINMING Y
Un1s@nwn 2565

AUaAVEvIPAINTAIININeAY



EFFECTS OF USING THE COMBINATION
OF PHENOMENON BASED LEARNING AND STEM EDUCATION
FOR DEVELOPING APPLICATIVE THINKING
OF ELEMENTARY STUDENTS

Miss Pimpaka Sirila

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Education in Elementary Education
Department of Curriculum and Instruction
FACULTY OF EDUCATION
Chulalongkorn University
Academic Year 2022

Copyright of Chulalongkorn University



Wtinentinug nan1sdnnsBeulagldusngmsalidugiunany

wnfeazhuAnwiionmuin1sAndaussynddmsy

v o Y =
UNLIYUTUUTEONFANYT

Lo WA AN ASvan
AU Uszaufinw
915U nw Ineniinusvan A8Aans19158 A3.ndl lasesiiys

AEATANERS PaaNsaluIvedy eyliRliivine dnusatuilidudiumiwes

NsANwIANMENgRTUSYeIATManTUIUTA

(599A180513758 A3.ATAY a7y

ALENTIUNTADUANGIRNUS

(§928Aans19138 A%.e3s 1)

ANUAREATAIENS

Uses1UnIIUNIg

sl ¢ a a s (Y
9719159NUINWNINYIUNUTVAN

A3IUNTT



frien #ndn - nansdnnsBeudlagliusngnisalfugrusauuuidnasifudneiile
fiannnsindsszgnddmiutnioudulsyou@inw. ( EFFECTS OF USING THE
COMBINATIONOF PHENOMENON BASED LEARNING AND STEM EDUCATIONFOR
DEVELOPING APPLICATIVE THINKINGOF ELEMENTARY STUDENTS) 8.7USnwman : ue.

a5.036 Yasneswivs

unANUIdeliiingussasd 1) lewSeuiisuanuamisalunisAnidaussendnauuasnag
m3danisiseuslagldusingmsalidugumauwnfsasifufnvivesingeudulszoufinundi 4 uas

2) wawSuiiuanuaunsalunisandeussendvestinSsungunaaeuazngualuay JULUUNTITY

N

Bumanaass Muwausngmssidugumaiuunfnasiudnvidunseunmside Auiiide fo
TsaFsuandawimisludaiansgnsnnisgaudne Inemans Idouazuinnssy nqudeeie Ae
FniFeutulsznufnudil 4 $1uau 60 au 193 EonuULLRI dpaflefillunsided 2 viia fo 1)
wuuinanuannsalunisAndelszgnd 2) wulssifiudmgdnsaniedanuaunsonisAnids
Uszynd adadildnsinszideya deszideyaiitoiSouiiisuanuanunsolunsandeszynd
sEninngunaaatiarnguaIuau tneldgns ttest for Independent wagluIeuifiguanunsalunisan

Weusvendneuteunasndaiouveangunnaes Ingldgns ttest for Dependent

1
¥ aad

AasgndeyalagldadinugunanFIenud

v
d o

1. ndensdnnisiseusleeldusingnisalilugiunauuwifnaziiudnwivesdnioutu

a o

UszaufinuU9 4 dniSeulianuansalumfadisussendaniineun1sinnisiseus eg1alided iy

N9@DRNTTAU .05

[ [

2. wdamsianisiseuilasldusngnisalildugiunausunfnaziiudnvizeninifsudy

Uszaudnwl9 4 dniseunguveassdinnuaiuisatunisfndalssendgenitnguaiuay agslaidl

v
o

ForunuanITeiinansidelenadudeyailowulunsiauinisianisdeuisein

v
=

InereanslussavUssaudnuliif o o Yulula wazaztislunisimuimuaiunsan1unsAnG

UszendlitenauauesulouigUsenalnglunsnSounaiiosdanissun 21

#1973 Useaudnw ANYLBTDUAM v

Unsdnwr 2565 193878 9. AUSAYIVEN eooveeeeee,



# # 6183862027 : MAJOR ELEMENTARY EDUCATION
KEYWORD: PHENOMENON BASED LEARNING, STEM EDUCATION, APPLICATIVE THINKING,
ELEMENTARY EDUCATION
Pimpaka Sirila : EFFECTS OF USING THE COMBINATIONOF PHENOMENON BASED LEARNING
AND STEM EDUCATIONFOR DEVELOPING APPLICATIVE THINKINGOF ELEMENTARY STUDENTS.
Advisor: Asst. Prof. Pavinee Sothayapetch, Ph.D.

This research aimed to (1) compare the ability of applicative thinking pre and post learning
by utilizing the Phenomenon-Based Learning and STEM Education of grade 4 students and (2) compare
the applicative thinking ability of the experimental group students and the controlled group students.
The research was experimental research. The research occurred in A demonstration school under The
Ministry of Higher Education, Science, Research and Innovation. The example group utilized consists of
60 students from grade 4, which had been specifically selected. The instrument for collecting data were
three types involved (1) Applicative thinking competency test (2) Behavioral assessment for applicative
thinking ability. The independent T-test is used to analyze the data, and applicative thinking is used to
compare the experimental and control groups. Meanwhile, the dependent T-test is applied to analyze
the data, and applicative thinking compares the pre-study and post-study, respectively.

1) The post-learning by utilizing the Phenomenon-Based Learning and STEM Education of
grade 4 students found that the students had statistically significantly acquired the applicative thinking
ability more than pre-learning at a level of .05.

2) The post-learning by utilizing the Phenomenon-Based Learning and STEM Education of
grade 4 students found that the experimental group students had statistically insignificant difference
acquired the applicative thinking ability more than the controlled group students at a level of .05.

Findings from this research may be the preliminary information for developing science subject
learning management at the elementary level to become even more successful and encourage to
develop the applicative thinking in order to reflect and respond Thailand's policy to prepare its citizens

for the 21st century.

Field of Study: Elementary Education Student's Signature ......ccoocovevercrneneen.

Academic Year: 2022 Advisor's Signature .......ccoecevveieeeenne
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asulaan Usingnisal munedls anmassiivsnglaswanslnaulunidsny
INeIFENIUI05ITUYIR Feaudilaluanunieveslsngnisaiazisaisnulaly

[ a ¥ & & Y dy

nsIansiseusiaeldusingmsalilugulatanuunniy

dmsuanunuieves naseuslagldusingnisaiiugiu (Phenomenon-
based Learning %38 PhenoBL) ladiunisnisuwazinnsanuilalianumuield asll

Silander (2015) l@asuedsnsdeuilaeldusngnisallugiu 11 Wunis
a vl v Aa a < a v a %
Seuinldunngnisalluiinatan 1Wugasuduveinsiieus

Daehler & Folsom (2016) 1éina1171 Phenomena-Based Instruction 1y
nsaeunlidiseulaldnnus uazmuAnTIVEDAvRIRsaEAENS SIuNIN1SHN U)URS(lu
nsiseuiusIngnsalimiaulasgreaumnauna

aINTIU YASNAEYEY (2561) na1v31 nsiseulasldusingnisalidugiu
et Msihusngnisallulanuisaanuaswndugasuduvenssuiunisseus uillg
nsdTIIIsyNLesIvarnatgluaringInsveUsngmsainanuilagldineiaisnis
LazLATeIlaRN 9 Waas19ANIRATTMUIINYEYRETaUANNSAN I UNTULAUTENINY
aelausunive s euinisssusndunusiuaInase

008 3382 (2561) na1a71 nsseusieeliusingnisaldugiu iWunisiien

a

Usngnisaleing o Mintuasavulandugasudulunisieus ludnvasnisdeudianey

Y YV a a

LAZNISIEUIIANILT0 LD IEISEUAANSITeUTANYULYIUINIT Waziianisasanius

U

wazvinwelvmnuLeg
FaduTsenagulidn madoudlagldusingmsnidugiu (Phenomenon-based

Learning #38 PhenoBL) el n1siseuslagardeaniunsalnseusngnisaling « seusm
snfugauiilunisdous Tnedidoududiassdumonidsaniunisaifiaula Taglduundn
fugmilunsudlotym dunisduadh AnUR denisysannisuuuanineimsligFeu
IoinAuTuUeIATI

1.3 anudidgrensinnisiseusiagldusingnisalidugiu

Zhukov, 2015 81989lu ¥a18U @u1iile (2562) na1371 AsIaUsEaunsal
nsFeuilaglivusngmsalifugrufuuuinisdamsiseudidaasuinuenisaninsag
MsAnadeassd nmsvhausaudu meanuuudsdusazendilefmusssunnmduey

= o a ) A
vosuUsema Falurinwenisiseuindrdgyluanissen 21
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o

Silander (2015) 913ty asWIIaL UASNATEY (2561) Imiauensseuslag

THUsngmssiidugiudseneusedd 5 Usenns fuansfednvazdidnuesnisiiouslagly
uwAail

Usznmsdl 1 auduesdsan (Holisticty) maiFoussinuaninginisvesnis
Zouilagliusingnisalifugm Wanuddyfunmsdmaiunngmsaiiilussuuie
A laluaaiunisalvedlanunsnanudugss

[

Usen1s? 2 @anmase (Authenticity) nslg35n15 ww3esile JanAdudulu

anunsaiussnnuduass LﬁaLLﬁi’jﬁymﬁLﬁaﬁaﬂﬁ’ummL“‘ﬁJua@jm@n;lif%&uuazﬁﬁﬂmuﬁﬁzg
U

Usznsil 3 Uun (Contextuality) nM3i3sudusingnisaiaindsiiduszuy
Faflanumngluviunuasannegradusssuwd

Uszmsil 4 msifeuuuuduianzlasldtgywndugiu (Problem-Based
Inquiry Learning) Iuﬂ13L§&Ju§1§'u;§ﬁ8u§ﬁ1ammaﬂLwiazﬂuéhammmLLaziauﬁua%ﬁﬂmmi

TusgninanseuIunsseu;

Usgnnsil 5 nsyuIumsieus (Leaming Process) tunszuiunsiigsiuly
mMsmuanNigiunasmguifldlunissou msvaumssouidinsanuazainlunis
Seuduazlinwmaungiseunaruidudlianudfyiunsseus 3Bnmsseui

1.4 JUkvvraInsinnisiseuslagldusngnisalidugiu

Daehler & Folsom (2016) lalgusiuztunou n1511 PhenoBL Tulunsil
Fudl 1 Lﬁaﬂﬂi’mgﬂ’]iiﬁﬁﬂhau% (Select an Interesting Phenomenon)

Usingnisaifidenunmisaenndasivlszaunisaliarseautuvesiseu anutiaulansse

C|

mnguazinsey lneddatsnnuaulavesdSeudunan sssuvifvessiseuniionaiu i

[y a o

1 aa i ) ' ' Yy sala ' )
AIWNU QUAAINUAITULLANAIINU EJEJ&JENN@I‘VIQLiauaﬂf\]ﬂiﬂﬂgmimmummmem\‘mu

Y

'
I 1

TUN 2 "Emeﬁ@mﬁwmwﬁauﬁﬁag (Analyze the Utility of Your Existing

Qe

[

Lessons) luduilagaisiansanindniseuasiaiseusmnianssueyls wagavuszyndas

(% '
K% ]

wiaduiethlugusingnisaling q ngiseuaulalasgals uaglumsdaniSeunisasutiy
ALseuazanusatnusluussyndldlulsingnisaivsenndymaiaululsingniseila

5kl

(% '
v a

Ul 3 MdERunanssd (Plan a Sequence of Activities) Tunauiiiduduneou

[ [

lanuddgyraenlasingnisalud aggaeunsligiseulalsunsmauiied1siauudan

o

YV a =

nszaulidseuldiundlunianssy

Y
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U 4 MIUNUNIINTIAFRUANLLIIAvRRSEY (Make a Plan for How You
will Know Students have made Sense of the Phenomenon) N13:15339@0UA1ULI11aV09

o v

dseuansoilalaglidiseuiauenthtuiteu esuedladiiane MInsiaaeuaIy
Wladgieuagihlvagnsuigdiseuldissusaudivanennelivselyd wniSeuiinay
Wnlafieanawndouw AgAITesUIELareIeAUsLiLRNNgnAedlAfuisey andunsuilyle

Y Y
Tiagvauliiuidseulianufnsiveenwazaunsalssgnadenlaseuiusold
a a a < 2
2. LUIRALASN U LUIAREIANANED
< a [
2.1 Anuluanveswinfnagaudng

aziudnwudunuimisnisdanis@nwndenndalulszsmaandgowing
119995 FUIAVRENI FRIUTNINUIINAN1INAFRULATIN1TUT B UNAT T s UUIUIYA
(Program for International Student Assessment #5® PISA) Wag NAADUA 1UA LA
InenAdns syauana (Trends in International Mathematics and Science Study %38
TIMSS) vasansgouindusIniatguseina (Bellanca & Brandt, 2010; Dejarnette,
2012 919fialu wsing A3Ans1de) wenandu UniSeu dndAnwinaulaseunianiu
Ierans adnAansandIuIuad Useengisvinnunenuineamans walulad uag
Fennssueshiidruutovantuiu Jaenansliiindagninisviawnaunsnensuyue ety
Wlgu1sn15ANEILUYU STEM Education Jutfunuinisfiagdrsuntgmasnaiils lag

Y | Y} ] | v X = v a

ANNNIIINEVIYYNTELAUNANITNAGDUAN ¢ YU PISA quwu Lwaiwﬂizmﬂiu@mmwuaz
anunsaundgmuesufluaiudu ¢ 10 (Rachel, 2008 819d9lu wsiing AsAnI ) dawaln
nsAnwlulseinaansy sEnuianisasutamiansaneinuunaauludnis@nuiuiy
InerrnansuazamaAians lOunan (Bybee, 2013 819dslu Aeyau Aaufiaeu)

WUFIWNNTHTEULUY STEM Education 1121nuu3ARY9innIsAnwInaiey
YInu B9 AAald Besiaun a egsen (2560) Na1Ee STEM Education 11tAgnUeariu Aaueen
Soenniiu Nsadvesdanud maBeuiiunuesitunsasdieufun Tnsldnndyya Fean

L3 o 1 dl = a a dld 1 a

2IAUTENOUAINGT @UNT0LTRULETWIAANG BHYRY STEM TITAMUVANTIaNE 15U Ngud
N5a3909AAINS (Constructivism) N1sisgusiuNTAleUUR (Active Learning)

A1 “aziin” e “STEM” 1 Uumegaainn1woinguuedd1ans 4 @11ien
loun Inereans (Science) walulad (Technology) AfnssuAans (Engineering) Way

c W

AdAA1anT (Mathematics) vanefls 8IAANIIVINTVRIMARTEN AT oule iUy
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Tanvesarm Wuadeiideseorfeesdanuiing 9 snysannsdiseiulunsdiuiinuay
n3Yineu

#191 STEM gnldasausnlaanicuinemansuvissuimaansganing (the
National Science Foundation: NSF) @sldeiliiiassfislasenisvelusunsufiieadestu
Weeans malulad denssumans wazadaaians og9lsinuanITuInemansuis
Uszinmanszauinlullililowddaiauuesdiin STEM fwaliiinislduaglviaumneves

Ailunnaneiulu (Hanover Research, 2011, p.5 1989bu @vidu@nu Uszindlne)

2.2 ANUNNIEYRNAnaALFAN Y

nmsduaTamuh Il Frmmnevesaifiu (STEM) uandheiu dail

Hopkins Public School (2016a) Usginaansgaiu3na laliaumung A1
STEM munefia nMsiseuiifestuivermans malulad dennssumans uwazadinmans 1y
mMsysannsndngasnedn wisienlenanisifeuilumansiedliuigiFouldiinnis
d19539 Auny war3Inuidaym

Viules U.S. Department of Education (2016) wag Livescience (2016) 161
TinumEneA1dn STEM Ae nangasilianuiauineimans wmalulad Iminssumans
wazadinmans undifouludnvasvosanineints lleudinidesnaniudeelugns
il inasuasdiBouamnsnthaus iy ssmdliaulnfuundy

Al Besiaun o aysen (2560) leinaafisnnumuneves STEM Education
%31 WumsdansSeunisasuidenlesmuian 4 iewmunaywdliivinuslumnssed
21 friugiunud enudilamsdnemans walulad Imnssumand wazadamans
shemsysanmsanudivivdu q lumsudtym mnudeaieassd maduii wagnis
vhauswiugdu Taumsihinweauiluldiludisussi fudiewannauesioly

W3guih faau (2560) labiaununevesasiiud@ned (STEM Education)
A NMITANISISEUTUULYIAUNTS 4 manivn loud Ingrmans walulad Imnssueans

o w Y

a 6 1 1 a Y a b4 & a aa =2 Y a aaa
LATAUAAIANT IG]EJ;I‘QENLﬂ'iiﬂ,wﬁEJ‘L!?J’%'Iﬂﬂ'ﬁ%ﬁuﬂ’]imﬂﬁﬂiu%ﬁ@ﬂi%ﬁl’nw}\lﬂmLiEJUﬁ’ﬂﬂ'Jﬁﬂ

Y Y

ho)

< o

Faronu ufdgymuasiaundsseivg wardedaasuliifainueluanissud 21 393
mnuddyegrannlunsifindaanuamnsalunsutsdumaassgia maiannaanwdin
uayPuAsesUsEIMAB NG

@15V dvif uAnw1 (STEM Education) 5 evangnsaziay (STEM

Curriculum) SZJ@\‘HJiﬁLVlﬁ‘LVIEJ N8N LL‘L!’]‘VI’Nﬂ’]i’%’@ﬂﬁﬁﬁﬂﬂ?ﬁyjimﬁﬂﬂiﬂ’l’mg{,u 4 @
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W3 aun Inerenans Imnssuenans nalulad wasadanmans lngwiunisiianusiy
Tuidaymludingds sutinsitawinssuumsorananiviiulselonisonisa iy
FAnuazmsviuietniFouairsenudonlossening 4 aninernis Audinaieuasnns
vhau wagmsdnnis Fouduvasiiudn unisdanmaFousiiliichufisinsviesdsmgu
viengmeinemaniuazadamans uiidunisaduenudilanguivengmandusiuns
UFTAL WiuaTamudfunisiainuenisia nisieainnn widgmuasnsmdeyauas
Anseitedunuln q woutsansnddedunuiululivioysanmatuiindsesriuld
(@aduduaunmsaswineimansuazivalulagnisaousziiy, 2559)

ayUlaan asifin@nen (STEM Education) wunefis wwanislunsdanisiseu
MsaouiysannIsnLg 4 aningins lon Inermans Imnssumans nalulad waz
adnrans Widlunsdenlowazuitymluiinesenuinisimunssuiunisvionanan

Tyl aualdfumsiauinuenisiseusuieamssun 21

2.3 ANUEAYUBIINANALANANY

Junsduasunisseusiiuianssunielassuiyudladgmanuiiuly

=9

9339 Wease wsuUszaun1sal Minweddn AnuAeaieassd dilugnisaiiauinngsy
Aseuiiivsyaunisallunisvihfanssuvielassuasfiudneasienundoniiagllufifan
nnedldesRanus waviinwesnuineimansadamans wazinaluladlun1anisudn waznis

Ao o 1

Uinsfiddqroounanvesszna FeUstloniildannsmsdansiseuiuuuysannsay
afnw (quiasifu@nuiuvisnn, 2558, u.5) fil fiFeuliinuenisAniiased uazai
winnssulvy « AldAnenmans adamans welulad waznszurumsmadmnssudugiu &
anudlanazaulanisusznevendnduasiiudnwinndu wazidilaanseien uae
nsrUIUMINISINIAmanskazadamandiindulaeniisnuniadsuaziensuiidiugy
atuayun1ITANINTINYRIATLATUAAINTNIINISANYT dNsduaiun1sdanisisousuas
Houloasgwin 8 nquansziv SnvidstheadaideuiuanifiuAnneessanalne e
Aufng N NALATYgRa

Wieui aaeyu (2560) na1391 aziiudnwidndunenisasiandenuly
ounARfifianufuavinweduineeans malulad Imnssumans uazadamans el
ALSeuasanndayvn Andu winnssulng q ﬁﬁﬂmﬂiﬂwﬂﬁamwﬁaLLasé’aﬂﬂuamﬂm

q

avifuamunzfiagyhlidSeugulniiinnisisouduazeglulanuitounnliog1auviass
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o w [ 1 v g V1 @ =2 ) A
nANNEAveasiAnAnwItaRY auladn asdudnwiduiuinimdie
W wazinseuanunioulviudiseu alasuadaussaunsal wagyinwelun1sms@ing
dAgluAnssen 21 Munssuiunmsseusiuuysing delidseuihanusiuldwidym
TutinUszaniulaasa
13 a < =
2.4 99AUIENDUVDILUIANATLANANYI
Ws9ng AsAns e (2556) nanafisesAusenaures STEM Education 7 11du
NTIANISANYNILNAALEYENYUE AL
1. Wunsysannstiunguanszin (nterdisciplinary Integration) 1unns
YIUINTIENINAIERTaIueng o loun Inermans (S) malulad (T) Imnssuaans (E)
way AdAAEAS (M) N9UlAUNALIUYBI5IINYIRNADAIUTTNITADUTRILARZEIY1TYIN
NALUNATUAUDEINARD NE1IAD
a -4 4 Ql' (% 14 a v = C% ng %
gaans (S) tunsanuanudlalu sy Tnednnsdnerdnduuzl
919138 AsHasuld In1saeuIngimaninienszuIun1sduLay (Inquiry-based Science
Teaching) A9NT51 N1s@BULUULA Y11 (Scientific Problem-based Activities) @ 418w
Anssudl wanedufTeuseau Ysvanfne waliwmunedudiSeu sedulseudnw vie
unIng1dy ins1gvilidiTeudenutsuwagliaula winisaeuInermiansly STEM
Education agvintiniseuaula fimnunseiesesu janimeuaviinaudulalunissey
daalifSeuaulafinzsouluavivenmansiussautunasdu uasUszavanudnsalunis
a
Seu
walulad (T) WWudsinerdunszuiunsudtam Ysuuss Waundeng q wse
NIZUIUNTTANY 9 LW OADUAUDIAIUABINITVOIAULTY LABNIUNTZUIUNITYINIUNY
walulad 958771 Engineering Design #58 Design Process FAA18AUNTEUIUNTHULENY
Aranssudnans (B) Wuivninsenishnadneassa wauiuinnssuaie 9 agld
Y] a s a s P | X & a ::1' a
ANuIMIngmansatamansuazimalulad daudnlngindrlainduivnnansasey
Ioamzunedy winnmsfinenidenuinudusinneyuianannsaseulammaui
a d @ a A al % (3 Ao W &
adladans (M) Wulmnineidvesrlsznauiidify Usen1swsn As nszuIunig
AnAdinA1ans (Mathematical Thinking) &slaunni1sUSeuiiou n1sdwun/4nnga N134m
wuugU wagni1svenguTikasauaudd Usenisiiaes Aenwadindans 1inasa1uise
aENAANAAYSD AULTIlaANAATIVEER (Concept) NsAmnIansla Taaldniwd

ARlRAENSlUNSEOENT WU 11NN31 Wosndn annan lugnin Usenisaeving Aenisduasy
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nwaﬁ@1ﬂfﬁmﬁﬁﬁm%ﬁhqq(kﬁghepLeveLrmath1?ﬂnwng)a1ﬂ AANTTUNISLEUVRUANUTBNIS
nanssuludIindszdniu

NNIANIBIAUTENOUTBIMINANETANANY {ITeaunsatuUssendldlu
nsdnnsiieunisaeuldlaenisdanisiseuiitunseuiunisesnuuulddmnssuiugu 6
funou uaziiBnsaeunsiaionveusass sirmduaiunisdouimuunAnasd

Anw
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9197 1 fegimsinnsBeuiinfnazaudnulaelinssuiunmsmadmnssudugiu

1399 AINANVBILEN

N3ITUIUNTTBBNLLUU

L9IAINTTU

ASnsdauLAazIvI

& o v <& a v

Tui 1 szydgnidledssiaunaula §isoussy

Uy

Y A % a a4 v =

Uil 2 suTiadayauazuulAaingtas Anw
a a d‘ d‘ ¥ U

eazduaLuIAnfIngatulyn

3 a 1’4 J aq

TUN 3 MUNUTTYRLINIAT YN AnunIs

wAtgymanuuAnilasaudsuwanisluniswaly

Uy Fumeunisunlay

Y A o a v = Y =

Yuh 4 andiunisuitdgn asdioasiamsewnly

Jayymanntuneunanguauly

Tuil 5 nadau Wawikazusuuse tlunis

NAADUNITUTEIUTUIUMI 015N 13UATyy L

I RAVRNGEATHTITER

YU 6 Ynauataya N1TUNEUBLUIAA HAGNS

wosnsunleymmeisnisniaulaladelin

Hou wazSuilsrmmvuionisunlunasiausely

AngAans (S)

o d‘ LY d' d' v U 1
-MuUAtYIANIETOITOURMNIABITOIAULEAS LUU
F1vieg19ls e dnasalnwiesnslagande
LAIIINTITUYR

a

SeufesduAumIs Inefnunuaudivesing

Qe

YLAILAALVAA I10AUFUITOIUNT LA WaS

De

uuladuagnals

= o a Y ]
Adeninnfivnunzan Useianinglusaaasn

= =

andunis Ingardadsuselovilunislidaunas
ANUAIUYeIingaenly wu denldnszanin

Mduingluseuas Snauantfoouliuasula

LazilAUAINY

walulag (T)
Jmalulagunliiedglun1sesnwuuntisig
35015 50 LA3 095D LYY LABNLTRAULLATT

L3095 UNTIAVUIAYBIUIUNTLANEN

IAanssuA1ans (E)
afiunsun Uy nilaen1unszuIunITenNLUY

N19AINTTU

ARIAFERS (M)

o &8 ¥ v A = =
HSeulszgndliaiusisesnisiuTeuiiiou n1s
AwanunuUssendldlunisunlataymniie

a519eenudutiuanuy
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2.5 sUwuunsdanisseuilaglduufnaziudng

nseanIsiSsunsaeuasifuvesinedy Ynivnisingldludneiunan
AreUsena liun avszelinuazdingy Jednduedredaiidedlud@nuaindunuuresnis
Fansieunsaoy Weflzrliisdleiasnsdanisisounisaeuazinegaurias

Tne nuadng nasudu lenands 35n1saeu STEM 1591 nsdanszuauns
SouduuvasfunuuiionovauesaudonisiensuddymludiaUszsriuiuais
ATLNNSHIUNSEUILNNTEBNULUUMSIFNTSY Beiitumau fall

Fufl 1 nasgytlym (Identify a Challenge) ilutunouiidesinanudla

s

TgymuazdndudesnuuimslunisuilalagnisasisdeUszivg (innovation)

& A Y a a4 19 3 v

TUN 2 NTAUNWUIAATINEITDY (Explore Ideas) LTUNITIUTINTRYALAL
wAafideadesiunsuidyriiedasizianuduldldnmunzaudan

JUA 3 NMTINURULAZHNUT (Plan and Develop) Wudunsuiifeeninun
wazaurunsuAdgmiegsdaau lnensivuadvanuazszeziaailunisanidunisl

IoLaU

[% '
v A

Ui 4 nManadouwazUsTiuNa (Test and Evaluate) [udunaunnaauuas
Usziiunsldnuvesdsuseivg ethinuiulsiwasimunlvnguy
Tudl 5 n1sdnauenaans (Present the Solution) 1 ud unaugavinelu

NIEUIUMTREUSTIIMNTTN dmsunisdnauedeyauazrasnsiiinladeuaziiaula

[y a ¥ £% [y a I @ =2

A5 mauy (2557) lataueuuimiddunisdnnisseuiiuimsasiiudn
Tnglgnszuiunsnearmnssumans fall

Uil 1 Mvualgwivisenudenis Wuduseuigiseurhanudiladymy
a t-:’f( aa o w o & v 13 aa 1
Aeruludinuszaniu tazdnlusoamuumailunieisniseig o

TUN 2 FIUTIUTRYALALLUIAATINEITDY N1TTIVTINTOYALATUUIAAT

a v

Weatesiunisuiludymuayiinsigvinnundululs 4of donssuazaiidmanzaufialden

LUINNTIEaN TR

o/ '
v a

= aa ¥ Y a o aa ¥ = 5 o
Ui 3 FenIsmsuitam fieuivuaisuidymvsetuneulunisvinau
sunsmuuadvunelazszezatlunsadunsudlelamidaau
gJ’ dl a wva Y a L2 d' A dll
TUN 4 pankuukarUURNIT {issusanuuukasinuasadieiiioldlunis

naasuwuIAnlglunsuAtym
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Uil 5 nadeukazUszliun1slda iWuduneunaaeuuarUszfiunislda
sukvuiawiUgymiaenanliinunusuussuasiau iRsaun gy

Uil 6 USuuzaudle iudunaunisiauitazysulgmaaaunazysziiu

wnsudlatynmiielilanaansniusednsaw

Uil 7 Useiliunanaziauataya fissudnauananisuiludymilasnis

Y

panuuUIsNsdnauedeyaiiiiladeuaziaula

AMIZNITUNMINAIUIENENINISINNTTISBUNSaeuazAudnuluanudny,
ladn13MnuadunaueININTTULS U AIENTLUIUNITEBNRUULTIAINTTUUTENBUAY
29AUTENDU 6 TUNDU AILl

Tui 1 seydanludInasaniaudnnssun dasniswaun (Problem
dentification) tJun1sviraaudlatiguinseaausinnie laen1siesigiiieulanse
4 o L3 =~ o = ) 1 2/ Qy A adq
Todnfinvesanunisaldymiieivuaveulnveslayni dailugnmsasis@uanumsodisns
Tunsundeym

TUN 2 $IUTIUToYALAZLUIAATILAEIT0Y (Related Information Search)
Junmssiunudoyauazuwifnniinermans ademans uazwaluladineideiuwun
memsundamuazuseiiuanuduldls defuazdediin

Tufl 3 panuuudsnisuidam (Solution Design) Wun1suszyndlidoya

2 a a4 v ‘:1'
WsoLuIARTIAY oI BODN

Juf 4 Nununarandunsuideyn (Planning and Development) 18u
NSAINUATURDUNITANTUIIULATYIIVDINITATNTUNIUNTITNIT LdIasdloasuas
WaunIsn1siveunteym

Tun 5 naaou Useiliuna wagU$uuse (Testing, Evaluation and Design

= a v Y & aa av v
Improvement) 1 un1snageutazlszidun1sl9ur99¥ uIunI01sn1s tnenalaeia
anldusuugsiasiaunlviivssansnmlunmsuidymegiamangay

Tuf 6 UausIsnisuntant uan1suAdgnn UTenan1TWAILILIRATIY
(Presentation) 1uni1sunauswunfin 35015 wsetuneunlilunsuddy miiduladila

wazlglauauuzL LN DN1ITHAILIAD 1
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NUAANT NADUIN

ANTIA NIALAL

dn1UudaasunIsdau

Anerdranswasmalulad

Fuin 1 nsszyldgm

(Identify a Challenge)

Ui 1 Avuadgyiuse

AUADINTG

U 1 seytayyludingse
PIDUIANTTUNADINTWAIUN

(Problem Identification)

o A 1Y a a
JUN 2 ANTAURLUIAAY

\Aetes (Explore Ideas)

Ui 2 TIuTINteyauay

a aa ¥
BUIARNLAYIVD

'
a

U 2 TIUTIWLBYALAL
WUIAATLNEITBY (Related

Information Search)

v '
v A

VUN 3 NITINNULEY

W1 (Plan and Develop)

o A & ax %
Jud 3 1@anIsN1TwN Uy
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