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# # 5984459527 : MAJOR EDUCATIONAL MANAGEMENT

KEYWORD:
Watcharaporn Amonsak : ACADEMIC MANAGEMENT INNOVATION OF SECONDARY SCHOOLS BASED ON THE
CONCEPT OF REAL LIFE APPLICATIONS OF STEM EDUCATION. Advisor: PONGLIKIT PETPON Co-advisor: Prof.
PRUET SIRIBANPITAK

The objectives of this study were to 1) study the conceptual framework of secondary school Academic
management and the concept of real life applications of STEM education. 2) Study the current, desirable state and the
development need of secondary school academic management based on the concept of real life applications of STEM
education and 3) develop academic management innovation of secondary schools based on the concept of real life
applications of STEM education. The study applied a multi-phase mixed method, collecting 296 schools sampling from all
populations 2,358 schools. By using multi-stage random sampling, a total of 1,776 providers were divided in to 3 groups,
the school director, head of academic affairs and STEM teachers. The research instruments included the conceptual
framework assessment, current and desirable questionnaire, and a innovation evaluation form. The data were analyzed by
frequency distribution, percentage, mean, standard deviation, Modified priority Needs Index (PNl .geq), Mode and content
analysis.

The results were as follows: 1) conceptual framework of academic management consisted of 3 elements
which were (1) curriculum development, (2) teaching and learning management and (3) measurement and evaluation. The
conceptual framework for real life applications of STEM education consisted of 2 sub-frameworks which were 4 Integration
levels intradisciplinary, Multidisciplinary, Interdisciplinary and Transdisciplinary and Real life applications that consisted of
solving real life problems, creating innovations that are beneficial to life and creating innovations that are beneficial to
work and economy. 2) The overall current state is at the middle level (><_:3.20), the overall desirable state is at the high
level (x =4.08) and the first priority needs index fell on Assessment with STEM integration (PNl o4ieq=0.3000) , the second
is the pedagogy with STEM integration (PNl 4qireq=0.2926) and the third is pedagogy with creating innovations that benefit
work and economy (PNl qieq=0.2871) and Assessment with creating innovations that benefit work and economy
(PNl ogifies=0.2871)that priority needs index are equal. 3) Secondary School management innovation is “Academic
management innovation Creating STEM Education Innovators for Real Life Application” consisted of 3 main innovations
which were 1) Curiculum innovation for creating STEM education innovators to solve life work and economics problem 2)
Pedagogy innovation for creating STEM education innovators to solve life work and economics problem and 3) Evaluation

Innovation for creating STEM education innovators to solve life work and economics problem.

Field of Study: Educational Management Student's Signature .......ccccocceevereneence
Academic Year: 2020 Advisor's Signature .........cocceeveveeeennce.

Co-advisor's Signature ........ccccocoveeeeenee.
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'
wva A =

azinfAnwdndunmsivasuwlammnAaminisfinwnauilunuanUAniisssasivediseu

[
v Av
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Faouwuvazhniuauiysannsuunslidnululanuinnuduaiuazanuaiunsaly

nsuwdstuluanissud 21 Inendngasasiin duazUsznauaie 1) 1435uuu inquiry based
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diseuaziidesuelaglivangiuuazdoyasinnisaunifedliinuen1sideaiy 2) AuAn
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Tulanuiapnunduass

2.1.4 msUszdiuazfiudngn (STEM EDUCATION)
Vasquez (2013) uwiansusziliunaaziduazuusoandu 2 dufe

(1) Yszifiunwd (nterdisciplinary Assessment) T¥n1s¥anag o vinwe
wazanARTIduUNRluLsaz e T

(2 nMsUseidunisuszgndaiufifieadnedusiu (Project Assessment)
WUNMSUSELIUAILANINATe (authentic assessment) Ussliiuaduaiunsatunisuseynd
Anufuazinuzluaniunisaiads utinsfauazussdunadiuaiug (Performance
Assessment) kagnsinnazUseiliunaniaufjun (Practical Assessment)

Wilerson and Haden (2014) Tatauauuinian1susefiulusunsy AanssuasLiy
Anwilasn1sussfiunuunszuiunisieusawies ( Evaluation as a Continuous Learning
Process ) Usvnause 4 sunoulaun

1) nslalusunsa ( Program Implementation)

2) ﬂ?ii%ﬂsﬁaaﬁml,azﬂguLLﬁﬂﬁ%ﬂimizﬂdNIUiLm‘m ( Mid-Course program
design and delivery change)

3) @yyiouNaun1IVINNANTIN tazaedly ( Reflection on program and practice)

) WawiwazUdusldsulusunsunisaouassfia ( STEM OST program
development and refinement )

MyinkazUssiliunaasiiuuenuiiennmsinauiia nsiavinwenisussendld
Autudiaudidy Wetavinuznisldanudysannisfuaniunisaiae agdaouiiaia

Fnduazaaiinisiauiusuilasunisuseiluna i zay
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2.1.5 nquijitieadesiuaziufng (STEM EDUCATION)

a6 a

Aans19158LuLAa wwElaas(Professor Micheal Saylor) (1.U.4. 9190slu 2Adle Bes

1

W o 0858, 2559) laeSutedn esduszneuremguijasiaudny Ae Annueenioeniiu
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Y

WIANTTUNNMTANYT N15a31909AANS N1TSEUIMENITANTEINAINTIUNTITIULNY
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[ ¥ o [ a £ a ! a
agiluginlunisasu wazwwniluaudnadlunisseu ngldnylymyinisinsig qaiu@na

Y

ee o

a

43198530 ANUAAWAUYYY SEAUTUANUARAILLULIYBIURN TININSIHEY kuuTINilenu
Todd R.Kelly and J.Geoff Knowles (2016) lé’ﬁﬂmuaﬂiauL.Lmﬁ@miuuimﬂmsaz

& = Y] v 1 a a s . . .
Wufnwrlusuves sen 4 dlaun n1seenuUULBIIAINTIUAIAAS (Engineering Design)
N15AUAUNIEINGIAIEAS (Science Inquiry) AU3NIRIUIMALUlaE (Technological
Literacy) uagn1sAnkuUUAdAAIEAS (Mathamatical Thinking) ARaNENISITEUSILUUESIAN
Lidhedenngun1sufus (Community of Practice) #tagApsnsAUaNIUENITIANITITEUS

wuvazidaly (Situated STEM Learning)fanndi2

Science
Inquiry

+———| Community of Practice

Engineering
Design

Situated
STEM
Leaming

WHUAIWT 2 NFEULNARNISYIINITAZANANY ("A conceptual framework for
integrated STEM education," 2016)

USygyimsAneinmuinisiisy (Progressive Learning)

& a o

ANUINISRYY GTAUT wauudl, 2554) 1w sdudesnlasunladlaauoniy

N1AALATAINA DN 3AUTENBUNTBNTNAgIgnlunNIsAIMUATULUUYRIIRIUTTTULAY
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nsiansiEeuiauwumansldlaseauiiugiu ( Project Base Learning )
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1 thlugnisduafmdnouvdoatisanulnl vugueudidufiSeudunnounind
(é’wﬁfﬂmmﬁuﬁmsﬁmmﬂasamﬁamq’%uw%mm3, 2559)
N133ANTSITEUTAULUIMINITLEUEIMIAYU] (Inquiry Base Learning)
nuaTsel fayey1UseAnS(2558) nanain N3IANITTLUIMUUUINTLANZ AN
A3 (Inquiry Base Learning) iun1sdamsiseusiisnguszasdligSoulsflnuszaunisal

N15831999AANIAIEAULEY WAl IvinyruazianaAfifdeIneImans i

Y Y a ¥

N a v . :4' 1% Y]
NIZUIUNITATIVADURIDINAA DN IWEJ@JV’]EL‘UUN‘?I’JEJ (Facilitator) LWQIWNWEJUI@GW%‘VTH?W

Y Y Y
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NSUNNSIAMIU (2559) Tamuualainee (Skil) vaunedls seauaMNanuITaty
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NsnuMsARisnuinfuusuodnasftlulszimaseanside
(Economics, 2014) l§fnuniinwrazifunseinweiigesddmsuriauendnaziiuly
12 vinwelaun

1. N15SuURgNNTERNDI8TU (Active Leaming) fiog1aiunsiseusay

nsuAteymiidudiou (Complex Problem Solving)

nsuAtyne8198319as3A (Creative Problem Solving)

2

3

4. MSAATNINING (Critical Thinking)

5. NsAnaankuy (Design Thinking)

6. VinyeuywedURus (Interpersonal Skill)

7 mmﬁtﬁmﬁungwma se108U wazsha (Knowledge of legislation,
regulation and codes)

8. MI3BUINABATIN (Lifelong Learning)

9. Tinwgazhuanz TN (Occupation-specific STEM skills)

10. N159nlUsWATL (Programming)

11. MiAs1eiuazUseiiusguy (System Analysis and Evaluation)

12. NM13UIMsan (Time Management)

v W

= v & v 1 = a .
FeanetouuaenndesiuinyelieAnITTen 21 anuasygnalan (World Economic

'
o w a o

Forum) 5189143718 U581 ANV WA A 10uaNA19521319 USEInANTamuILg?

v v

MAINAIL LaTARENAIUY ABYINEELRIAAAITTEN 21 (new vision for education: unlocking

the potential of technology, 2015) LLazﬁﬂwﬁﬁmmé’aqm{[,umﬁﬁmmmﬂﬁqmiuﬁﬂw
W1 16 Hnwzveinweluanissudl 21 Ae Winwgn1suntynn (Forum World Economic,
2016)

an1iduunauszinaanigeaiusni ( The National Research Council: NRC )

TAlAANUNLN8VRNAINTITUANERNS asmalulad wiounuUSsUeUinyy Ya9Iansyiaand

AUNNYENIINGIANENTAIAITIN 2
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WWIAA kagnsAndnsIziedaiivanalagIngrans, TondnaanslunisAiuin Yssiy
A1 B3UNBLATUBNAIINALTUS THIMINTINAIERSITUNTTUIUNITODNLUUIIILHY WAL
1 s o = o 19 N ) 44' = o
a3519a535AuTangsu wiouuImslunisuAdgunn wazldmaluladilumiostalunisadng
WUUTIABY PMUAY @083 LiToULEUDNTONNADY
2.1.6.2 @zufun1susznauaITw

NIUNIFIANIIU (2559) TATnUszanuInggIue TN AunLe 91U (Job) wae
97%W(Occupation) #iail

314 (Job) nunefie N15A3 (Task) wazuti19l (Duties) NAvUfURNa891U
Ao o P = o - =
VNI R I R et IR T RS BT

913N (Occupation) nueds unyanalauananisljidedldnunesiuis
PREMNTIN NANTT d0UENTYIU MseUszaunsallunsiauvesiui iRy

mi{fm‘dizLm/lmmgmm%wmﬂa (International Standard Classification of
Occupation : 1SCO) wazn133aUssanuInsgIuefnvesinelidanguussianodnidu
10 nunalugAvdeunulaun

91TNNGUIIE 0 NOIAIFMIITANBIIEAN 9 (EsUAIN)
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ININYUDNTINALLAY DR ﬁﬂﬂqﬂ’u wagaunn (Fayer, Lacey, and Watson, 2017)
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= a s v = 2 v = v i v A
Waro N eAinens Husenevetinasfiuiesas 93 Iseldgininneliaduvesuseing
9 a Y 1y i = 2 = a - & = oy
ansgeLusni At 2552 - 2558 nguonnaziAuiinisiiulawagiinuntuiissesas 10.5
Tuvazfinguordnildlde@wazifiuiinmsdulauasiivuniuiesas 5.2 uasiinsainnisal
19390 2557 - 2567 nguerdinaziinaziinisiasqiulafintuegnesins lnannzegnads
213NNFUIMNEITaITuABNAIARI Uz HA AR IN Tl LT UIINN TN T IA 189
Jagdunuindosas 99 veen133190ue InazRntURaINISEIUNISANYIgININTEY
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lseufnwinouany
31N51897UN1TENTIIUALIT VLT IR INas ANl uUss Ao eaLn T LAY
(Economics, 2014) 51891131 #Rlasunssusesndvinweasiduazlasunisdisnu lusu

v o

HLT81919)(Professional Occupations) $888%59.3 11ULA8AULIIMUINNINNATALAE

e

WiiN91Uv1e (technician and trades worker) $88823.8 uazaURINN13(Manager) Sovay
11.4 vinwrasiiudufideInisvenalntsdnuwazyin9198g13u1n ( Deloitte Access
Economics, 2014 )
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NMTANYINUIY 2 FniliRgITetuaziiuAnudTuIuLn wasduuildaududn
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AUUN 12 (2560-2564) N3 aHENAULRUTENATRUIUARINT WaTNITIFENNAWINGIFERS
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2.1.7 azfudnuludnsussmne
2.1.7.1. UsewmeAanigaLusn
Uszs1usun uise Taun lausenianguunenisasialanialunisdaasy

Aanaduldaludiuinalulad n1sfnwl waginermianslul w.e. 2550 (The America
Creating Opportunities to Meaningfully Promote Excellence in Technology, Education,
and Science Act of 2007: America COMPETES Act) wazuSuusalu w.a. 2553 Fadunseu
nguinetissuuagidundndunsludazuaislaeiinguszasdiiionsasmuludu
uinnssrihumanuidouasiam uarfuussnmsutsiumaasugia Welw3ounuwies
Adsnulsifianuianuanunsaiienfeuudsiusuasugialaoanzauiammidesny
Y03UNINYIEIEAT IAINT wazinuinns ("American Compete Act," 2561) uagsiaunlud
w.A. 2556 ansgorusnilauszniAurugsAIansauasifuszes 5V (Federal Science,
Technology, Engineering, and Mathematics (STEM) Education 5 Year Strategic Plan)
Tngyjaduimuiagaziiudiuag 10,000 aw tu 10 Ydrad ldun 15913 STEM Master
Teacher Crop 1A53n15 Utech wazlasenasaausauiie 100Kin10 viiunisiidrusay
99U V1UU mﬁLﬁmizaumiaiamﬁﬂﬁmL(fmQﬁauiuizé’uﬂ%iyagm% Walana
ToulanId LaseankuUN1ANEIAIMIUBUIAR

o
[ Y

N15TARIAUENTTUNITASLAUANYY S0 Committee on Science,

NINSAN AL
3

Technology, Engineering, and Math Education ( CoSTEM ) lagn1siausves drtinuleuiy
‘3‘1/1mmam%uazL%ﬂ‘[uia%maw%@ﬂ (Office of Science and Technology Policy; OSTP)
Faauoulgursduaiuuaziauiyrainsiuineiemansuazmalulad iowauiidsay
Tsesdufuiasughafididangiediedsdeiiies Tasfgurasudunisiauinis@ne
duingrmans walulad Imnssumand uavadamand Wesausunagndmiiedostuas
iy wazndndulvuleuneMisidesivazifudney yalsinermansunawd (National
Science Foundation — NSF) fiuti1ifie 1finuszaunisaldiu aziduvesfi3ouiiou
UTyey193 “Enhance STEM Experience of Undergraduate Student” Iﬂaffﬂﬂﬁfﬂunu
WeafuayuiAde aoduadsludou Swhiifiumsidwsmvessnvulasssvu

Tusuazfy  (@inewsnisaninisAne, 2559¢)

a

n5.19u weTl-Tud §¥iegd1uients yadlsinermansunaeiusn

Y Y

loussenslusulszyulfiznavlng -ansgassd 7 Tuide “azifuluansy” (25590)lanay

v
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d1fyall “ansgauiniiinisdnnisseunisaeuaziiudnuilunnszdunisfine) A
Fuayuiallaubstududinfnel uananidinseunquiinisdnnisAnwiuenssuy way
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IS o a

Mudsede laedysuiiaveudniiunis (fadlitator) lun1sdanisiseunisaeusegradniay

welusgdvulevie wasfuiua Tussdvulevie didiulunisdanisdne laun

ava v a (%

Administration waz Congress valzAluszUUTRGEInNsSoumsasuly 2 szuu loun
National Foundation/ national lab and research facilities/ public universities and
colleges/ K 1-12 public schools/ network of pre-k Providers Tuvagfinisfnyuenssuy
Taun museums/ national parks/science center/ after school, informal and other
educational organizations uanmaﬁmLﬁ:uﬁmemé’qgﬂ%’@wﬁuﬁaﬂismmwaLﬁm
anigeLsni1dneiey (Citizen science activities)

$3uraansss lauseznaeld Common Core State Standards #3e CCS
T8 w.6.2553 lelduanasgiuunsnansiiud iy 50 uady iesnszdulunisifeunisaeu

o v a

ANAFANENS wazanYeeiIleman1sAne Yaglulinisly CCS Tu 42 uasy Wauadina1ans

s

a L < = %4 b4 ¥ dy a = 1 a
bIHUTEAU K12 ﬁ%LG]lIﬁﬂ‘E}’]LU‘UWJ’]?,JELLaSL‘?J'ﬂ"i]L'L!E]‘VﬂL%Qﬁﬂiﬂﬂﬂ’J’]ﬂWiLiEJUﬂ'ﬁﬂ@u%aWEJ

ey

% ¥ a va

1 o ¥ a ¥ = =l
Widouazni15ve991 Llun15i3guIuuvAULEe Lavasllauud ( 25590 uay
Tud w./.2556 %guwaaw%éﬂmﬁﬂismﬂ Next Generation Science Standard %158 NGSS
W30UINSFIUNSS BT INemansealul wibiiSeuldasviounnnudeuleaiusssuyia
Y9IINYIANENS warIAINTIu wumsalisyiRuasuszaunisalnse lngssynanisiseus
4:1' [ YY) I [ 4:1' o v 1 a [ a [ . . .
Ananisowdu 3 l@maniidfglonn WaRananynI9Ine @ans (Disciplinary Core Idea)
WU UANIINeA1ans wagimaInssu( Science and Engineering Practices) hasuulAn
YIUINNTIENINE1v1I9 (Crosscutting Concept)

9AUsTAIATaINITINNITISBUNITAD A LALAN YV IanIFeIN3N Ae
SR dIAUdIuazifuAnw lvduUssnalagiinnsdnlnsdnrdaaulusuian
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Tizeudesdmivilauns@nwimsasidufn uenanidsimusdmuneddineimans
Tulanourandeaziinsiuasuudasiugmansiiainuduanineinisiauduaina
%qé’mﬁqumiﬂszl,ﬁuwaﬁuaaﬁﬁayjaasmL“ﬂuizw 1ANUUANIIE NaINraNY LagiinaIn
msvhausuiieny Jagtunmsdanisfnwazifudnuluansgewsnmisingiuunainnisive
mansanw Taguumnadagiugatuluiinisdanisfnunlussduoyuia msdansiFeu
n1saouazifudnwrlunuuliidunianis waznis@nwrlussdududndnur Jagiu
ansgeuiniideegluszninamsdmiunmuau 5 U Rerdvasfudnuilnousunisdnan

ARINMSYIUINNTYINILYRMINENUTT 14 Menuy
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2.1.7.2. USeNADo&InSIaY

[

suraeedamsdeautvuigdnludn 10 Yo Ussvrvueansiasasidnle

s 13 [

wazlinauAiuinemans wazesdnsaziiuazidufisausuaganineeing lnesguiaiein

aa v a a

azifuazidumadenluiifiuelesssy aswgio wardannden lnveeansidesjuiy
mMsWauazdudne ionisiauidsnuduazifuuazduiadoulasugaunaid
oo Andafimsufzunisfnwitassuy

finsdads “aniinemans Ieanssuaians uazuianssy (Prime Minister’s
Science, Engineering and Innovation Council : PMSEIC) Fnrifunssunisivsnen
#1u Peak Science wagiiendguusdiiuuszsuaniivinuwil 1ud we.2555 Iduszniain
“Ingrmansuazuinnssy WWudadedrdglunisiauininsgiunisaisedin guain
NBRAMN LayALIndoL”

‘UizLﬁuazLﬁuﬁ?uagﬂumm%uﬂwauma@aamizmawé’ﬂ Lauwn
NTENTNANYITAIT N15919U WATUTIUFURUS waENITENTIRAAINNTTN UTRNTTY
Weeans 39y wargaufnw laussghineem 92 vesgsTTuyneaansiay wasngvunegn
YDINUIBIIUNIALAST (states) SgUIaRULAU (Territory) T9iTin1591983AUsENOUATLAN
HWlunnsedudunisfine fguraiededninnldynsuussanadaassquaivayuasif
FUVNAT 96 VDITgETTYEY

[ a

sgmaaaal,mil,aaié’daé?q Australia Council of Learner Academies (ACOLA)
fniufdgmimnanisane taueulouieseiurnd uaslauauwimadainnssuiioaues
AnudeansresUszma lnefinsennainemans wazgnamnssuiiniiaueulovie
fiisadasfuazifudanun lnaiuinssngiugfiazusznovondnduasiduluouian
aadanndifinnuanunsandnermansuazadamans aiaussdunalaligSouaulasu
Wemans atvayuiinanisseuabiunduagasiy Wannduasuaghitdanuaiuisaly
vanmsaziialiainsaaouuuuanfuld Wunatlunsaewinermans

NoUNLIYlR NTENTIANYIENITLAENITaUTLDITN (Department of Education
and Training) viA13Uf)3Useuun1sHanAg laelanrdudmiunisasunazguilsuseu
(Institute for Teaching and School Leadership : AITSL) Suiinveuiau1dnAnying
wazagaulml dn1smuniunisaeuaziviasy wazUsuiliuguainlsaiouliieliussg
ANNANNTAVDIUTENARIWINEIANENT ARiRAIERS wazwInnTTy

fnssamaniigeudase Australian Curriculum, Assessment and Reporting

o ¥

Authority (ACARA) Tud 2551 aneldnwsesudeyald viamtnsuiaveuiauinisiseus

o
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vaug1yuseansdlvaenndesiulananissen 21 TuNUIMRRUINENEnTSEAUYIA
Usgillung 5189URANITIATIEY N13UTEEN 115338 N139RasInsneIns wagnanis
AiunsIanising Inesiuiudineides

N15UsLHuUNeNAINATTUITELIUAIBUINTEIUAING PISA kag TIMSS
La7 Sgunaeeamsdudiiinuansoulseiiunarinyenseueanleuls wasinyen1sfn
AU (Measurement Framework for Schooling in Australia and National Assessment
Program: Literacy and numeracy: NAPLAN) U w.el. 2553 ﬁ?ﬂﬂiﬂi%LﬁuﬁgﬁﬁJu%’uﬂﬁ 3,57
Wag9

finsUszanunazatduayuiiionseduuazduaty Ingamanidviunaiiiod
(Science Citizen) \iiolinaiewasUszmetnunddiusiunazyniusivasiiuuugiuilily
91U Wazdn ViAol viesaye wagnsAnwienisiseus iWeatuauufianssunsiseus;

[ 1 <
GHIGRIENRUTREATY
aydddnduazifiuveilsemaseansids aglusedugs uanisiulingeay
MesuazinvesUseiasaansiaofasadyiuauyiine wazaodddiaailuniswaun
T < 1o v a a v oa [
gnun e1alunszanulidaiauveslevieseiumainetuianisdunisiauiyseime
nsweklgaunun sTLIUTEIATUATRRINAIAY  LagnsUsEaIuANTINdlesEnin
wirgnulunstuindoudsiy wazn1SYIUINITNINARIMAIAUIUEZALIUTAN19NTS
WaugnaunssvesUseme (Fdniavisnisaninisiine, 2559¢)
2.1.7.3. @WI1¥0IUINT
AN IMNITNTAAIINAIIA DINITVIARAAUNIUTUIULALAUATNYDIE Y
=< ¥ a s U a 4 IS (% =® o
n1sAnwIUIngImans tazininermans lud w.m.2554 Sgunadednassaulssunn
eUSuueUseavEamnMInanuazuInnssy 10153003 “Audn1sSeusINeMan Ui
(National Science Learning Centre)” Annninedvand wilan sasn uazluilansnais
wagversludediugiinialul w.a. 2547 uaz w.e. 2548 laslul w.A. 2547 S5unq
anTverandnslanmuauleuieszezei®e “nspun1sasuauIngImansuazuinnssy
W.A.2547 - 2557 \mnedienwugnadundnauisadulaneldnneziasugialand
wUeduge Mmegandsiiuauannsalun1sutiduiiemalulag tugs wasdnuninves
[ & [ o o o w £4 < £4 ! a

ninensuyed dnsuiudsundoudremasrumeinuasiay loun Mauisuudasnunin

Yo3nFIngImaniuaze1a1sdluynlsaiou ne1dy uazuninedy nsiudsullasseeiy
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NAN3I3EUINEIMARSI8Y GCSE nstasunlasiuiuividensuazifslunisnyinga
91y 16 U waglumsfnwiseruanudne

lA3an15agLA (STEM Program) agluaiuguavednssnsiadnyisniswazinyey
(Department of Education and Skills: DfEs) WazNT¥NIIINITAILAY gRAINNI I
(Department Trade and Industry: DTI) ﬁmiaﬁuaguiﬁé?uﬂ%asdwamﬁu (The Science,
Technology, Engineering and Mathematics Network: STEMNET) Tut) w.a. 2539 Fadnan
AUTINTBVBENUANYY kazn1TatualuIINTTUIALAUHIUNTENTINEINY WINNTTULAE
Nnwe( Department for Business, Innovation and Skills: BIS) ASENTMANYITANS %’gmaa
ﬁammz;&aﬁ%mmmuﬁ”wﬁ (The Gatsby Charitable Foundation) Ll 8 #1111y
3 TAsansbeun 1) gaazifiu (STEM Ambassador) auausgauausunisanyinedans
wazAuTINionulasinsihenuae qluansiveraning 2) wieviealuasasian (STEM
Clubs Network) 1Tufitdalemalfionsulddizis AnwnazAumanuifsadvasidy
UBNVIANGAST ViToUBNTiBIEU 3) wietnefiusnwazinlulsaseu (Schools STEM Advisory
Network) lun1ssamnguasesdnsluussma ileliduuziunlsaseou WgEouilenari
dn1siseud AndusazirudagerTnazian 91nn1sUusziliulasenislul w.e. 2554
Tnoyaiisiiiens3sunsAnuuietd (National Foundation for Education) #uin Tassns
paazifufiuainuaulalunisinviuagorinduasfuun fidsunazasuinty 1asnis
\3etnsaluasasifuaisafininvearuamsafouluivasdy wazdalnaimu
ViruARLasANIANLENTIA WA ALLARSEWBNGY

dnsiamndnAninagazifuegsieiies fassnsausiuiioduuiemiu
N3 wasnalulad $uAUNTENTINEINY Winnssuuwayinye( Department for Business,
Innovation and Skills: BIS) Tunsimseuanunieuns lulassnisinaluladeuranag (Tech
Future Teacher) lAs3usauus¥mndn 150 uvs Wasladlaniadrludnuluuiegn 1 Ju
wdrthanud waranudnlad smdsenuddyreaningeamnssy wudsiuuigiFeu
1AT9Y18N19T8UTINGIAENTUUIYIA (National Science Learning Network) dALa3 e

| [

NFIUNTHAUINIIFAIUITTNT09AT §T20AF KA 1QNI9d1UNI5ANY
Tiszavsnmetnasialiles iilewanniinuzernag TnensiSouiifindunuiAninermans
afelyal wwanisaou Aavzuaznidilunisaou uazanuiusazivn Ufuugeisnisasy
sUnuulnig dingrmansuazinalulagindunldluiensou wazUsslunanisasy

lurasey Weaunsalvinisfinwungiseulaagefign yenandinTeviedadilasanisuny
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YBIRUAIUATHAZYAAINNTTY (Teacher Industrial Partner’s Scheme-TIPS) 1ulAsanns
ﬁﬁﬂaﬂqmamﬂﬁmﬂﬁuﬁmL%&Ju'ﬁﬂéf’m (@ nav1sn1san n1sAnyl, 2559¢)
2.1.7.4. \nmala

widUsemeanmalassinanisuseiiunfinaansuagingiAians PISA
way TIMSS agluinaeia eradunaunanlainisdndonagednsd wagldasumsimuianis
sy azidy useehslsAngSounideniSeivuazerInlumoasiduidsnaioonin laiunwii
AudpuAIans

Uspinennmaldfinnsufsuuleuisnisfnwiduazifudoudd wa. 2503
finmsmunsznndinermansidifunsenisdnesnndunsznaddnidon “nsgnsas
N9ANYI AInerA1ans wazinalulad (Ministry of Education, Science and Technology)”
iieaussulouienszduliiiAnine1dosedulan (World Class Colleges-WCC) waziiaiun

Wed01T7 7 widlvidnnuningslu (Local Vocational Colleges) Tunisiliinisasmiieau

A

frudsifin (STEM Co-ordination Organization) §841 @a1dutiiana1uf1amin
ATUINEIAIANTLAZNITATI9IATIALNININE (Korea Institute for the Advancement of
Science and Creativity : KOFAQ) \ilandnsduldiininandossaulan wdouldfuimun
Korea Advanced Institute of Science and Technology wagdsujjsunrngnainnssy
AUANY qlaglanizau IT Biotech tag Robot 8nene
ulsuesnuingmansuazinaluladuonnvaldszesd 1 ludiad we. 2550 -
2554 Uszaumnudnsalumsfiudnimdinuningnamnssunsnan uinendadadiuii
ﬂﬁmamﬂuhﬁﬂuﬁ@@ugﬂLLUUéﬁaﬁammﬁuM e 1aI1A9INITAISIAUAIUNITINY
waziaunty Turaed we. 2554 - 2558 Faldfmuaunuusiunatud 2 Wen1s@nw
wazadvayuninensuywdludnerransuazinalulad ( Second Master Plan for
Educating and Supporting Human Resources in Science and Technology 2011-2015)
Tauddyiumdeuazduuniulag
Megnannssenulaliduslunsadeamidsruiinemansuasinalulad
Tasanigaavnssuinind Iifiduduidonasimunluanidunisinwiainiy (On-Site
Education) Tusgsunminedeuaglsasey dinsaduayulusiuuunistiemaeiaunden
(Corporate Social Responsibility: CSR) 14U N1599711A1873181A80S N15UTZTIFUARUS
rulngvimd nsaduayunseandenisnet ielviiiZouuazguna seafiuaimdifyy

o

vosazifnlusEAumg 9 AauanisiSeuauinsyinau
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Tule.a.2011 lafinsusuSesaziulugielvife STEAM lnaifiudnus A fie Art
lnenagns STREAM lanuinfaumansitnluaie Jsdemaliminnisusundnans lneidiu

£%
= a =
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' Restless reinvention

' Afocus on user outcomes

: ' Multidisciplinary teams
; The Loop
' © Observe
© Reflect
© Make
Hills Playbacks Sponsor Users
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around specific space to give and recetve them to observe, reflect, and make
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to achieve.

WHLANT 7 The Loop oy IBM (International Business Machine) (2559)
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wuugauamanlagiu 91uau 115 4o A reliability 0.998

Case Processing Summary

N %
Cases Valid 30 100.0
Excluded® 0 0
Total 30 100.0

a. Listwise deletion based on all variables in the procedure.

Reliability Statistics

Cronbach's Alpha N of Items

.998 115

WUUEUANNENWOUNIUSZEIA 97U 115 U8 A1 reliability 0.997

Case Processing Summary

N %
Cases Valid 30 100.0
Excluded® 0 .0
Total 30 100.0

a. Listwise deletion based on all variables in the procedure.

Reliability Statistics

Cronbach's Alpha N of Items

997 115

wuusauan wisUszasduazanwlagiu sau 230 4o Areliability 0.997
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