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Abstract

The objectives of study Five fold: (1) to study and synthesize framework of
STEAM MOOC Based Learning System Using Augmented Reality to Enhance Creative
Thinking and Innovations for Undergraduate Students in Western Thailand Rajabhat
Universities, (2) to develop STEAM MOOC Based Learning System Using Augmented
Reality to Enhance Creative Thinking and Innovations for Undergraduate Students in
Western Thailand Rajabhat Universities, (3) to develop STEAM MOOC Based Learning
model Using Augmented Reality to Enhance Creative Thinking and Innovations for
Undergraduate Students in Western Thailand Rajabhat Universities, (4) to determine
the results associated with using the learning model and (5) to evaluate and certify of
this model. This study is research and development. The sample group in this study
included 30 undergraduate students who studied in Digital Media Technology maijor,
Faculty of Industrial Technology, Muban Chombueng Rajabhat University.

The findings were as follows: (1) The synthesized framework of STEAM MOOC
Based Learning model Using Augmented Reality to Enhance Creative Thinking and
Innovations for Undergraduate Students in Western Thailand Rajabhat Universities
consisted of 1) Massive Open Online Courses 2) STEM Education 3) STEAM Education
4) Design Graphic Process and 5) Augmented Reality. (2) The developed result of
STEAM MOOC Based Learning System Using Augmented Reality to Enhance Creative
Thinking and Innovations for Undergraduate Students in Western Thailand Rajabhat
Universities consisted of four parts as follows: 1) Instructor Support 2) Learner Support

3) Measurement and Evaluation and 4) Administrators. (3) The developed result of



STEAM MOOC Based Learning model Using Augmented Reality to Enhance Creative
Thinking and Innovations as follow: 1) Input were comprised of five parts: 1.1) Learning
objective, 1.2) subjects and Contents,1.3) Learner, 1.4) Instructor and 1.5) The
technology of massive open online courses using augmented reality. 2) The process of
STEAM MOOC Based Learning model Using Augmented Reality to Enhance Creative
Thinking and Innovations composed of three parts: 2.1) Preparation for online learning,
2.2) A STEAM MOOC Based Learning Using Augmented Reality composed of six steps:
2.2.1 Analysis and problem identification, 2.2.2 Conceptual design, 2.2.3 Solution
design, 2.2.4 Planning and development innovations, 2.2.5 Testing, 2.2.6 Innovation
presentation or problem solving. 3) Measurement included : The comparisons in terms
of achievement score, creative thinking and innovations product. 4) Feedback. The
experts agreed on the appropriateness of the model at a very high level ( X= 4.85,
SD = 0.24). 4) The results of the implementation of the STEAM MOOC Based Learning
System Using Augmented Reality to Enhance Creative Thinking and Innovations for
Undergraduate Students in Western Thailand Rajabhat Universities as follows 1) the
post-test score was significantly higher than the pretest score at .01 level. 2) The results
of the study compare the creativity of the learners who have an average score of 80%
higher than the criteria of the full score at a significant scale of 0.01. and 3) The results
of the evaluation of the innovation performance of the learners. Overall, the average
learners' innovation contributions were found to be at a high level (X= 4.07, SD = 0.75).
(5) The results of model approve by experts was appropriateness at high level.
(X= 4.47,5D = 0.52).

(Total 304 pages)

Keywords : STEAM Education, Massive Open Online Course, Augmented Reality,

Creativity, Innovation
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a % ¥ a % ¥ QAI v aa £ a I Ao 6
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981915 1wu
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2.1.3 naumsiseuiiazgUiuun1siseus (Leaming Theories and Learning Model)
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N a %
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o w a 1
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Anwenans dAnngitesiuguuuu fe sUluun1saeu Model of Teaching 38 Teaching

Model LLangLLUUﬂ’]iﬁ&Jumiaauw%agULLUUﬂﬁﬁ“f@ﬂ’ﬁﬁ&Jumsaau Instructional Model
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Yo A

38 Teaching-Learning Model A3 JUkuunsaeu fifesuielinsil
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1 1 a =l % a 4
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d‘ 1 Y v = o I3 r-:l' 3 o =
aeunylglviiniseuussg Taguszasdamunguiuuiy 9 fvue 3. JULUUNSa0U gl
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YOWUIANNUFAEITY BeAUsENOUNIMaelaLn nanN1T gayanung e uasvinuei
ABINISABY ENTANAASTNITADU ITN15ABU NTLUIUNTADU TUADULATAINTTUNTADU LAY
ANTINLATUILLIUNS
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6391 Mhensseuikaruniseu lWauinisesnwuuwasiamde nsiseunsaou fs
= Y A & a & = v o o va
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Tudnwagladnwmuenis wu 1ufesuiey Wuwkueds Tnazwnsy wsawuunIn tiayaeli
auledkavauausanlaladniauTy

a A & 'y} | % &

sUiuunsSeunsaeuluanaaunsadanguld 5 v fe

SULUUNSIS BUN AU UM SWAIIAUNYEAEY (Cognitive domain) JUkUUNTT
a g & a a0 Yy a a 1Y v
Seunsaeulumnail llugdwuunisiseunsaeunyanglidiseuinainusaudilaly
\Wemansgane o Juilomansziueivegluguvesdoya Jawianss uluviel wioauAnsiu
gon Mog19veIFULuY LY

1. sUnuuMsisguNsaounluvied

2. JULUUNSISEUNTABUALLUIAAYDINTULY

3. sUsuunsseunsasulasmMaiauenluimin e

4. JULUUNSIS UM AR ULTUAIIN

5. gUuuunsiseunsasulagliiansiiin
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sUnuuMsBeunsasuiiiun s uInfide (Affective Domain) 1usUuuums
SounsaeudisjstieiauniFouliinauidn lanad Ardon aussey uazaossTNAfg
Useasn f79e197093URUY (WU

1. sUkuuMsigUNsARUMUMINAATRIUIniduveUgy

2. UuuunssguMsasulagngnAy

3. sduvunsseunsasulagldunumanud

sULuUMsSBunsasuTiun i inuefide (Psycho-Motor Domain) Wuguuuy
fyjstriauaruamsavesiSouluiunsufUR n1snseii wienisuanisensing 9
A9E19U9FULUY LYY

1. ULUUNSSgUNSARUMLLUIAAN TR INYe U URve@uigu (Simpson)

2. UuuuNsguMsaeuinweUuRveaslsd (Harrow)

3. sUnuumsSeunsaswinuejiiveundd (Davies)

sULuUMsISeunsasuiliunsimunsinuenszuaug (Process Skills) iuvinwei
Aedeaiuisaifiunisdng q Senadunseuiumsmsaityan ABEN9UBIFULUU 1TU

1. gUsuUNsEEuNISARUNSEUIUNITAVADY wazkaaauidundy

2. ULUUNSISEUNMTARUNTEUIUNNSANgUY

3. SULUUNISSEUNITABUNTEUIUNNSANAINATIA

4. sUnuuMsiSeumMsasunsrUIUNIsAnKAUymeuIARALLLIARYRINESUILY

sUMUUNSITBUNSaeuLuNNTYSAUINNG (Integration) JUMUUMSISvun1saeyly
et WugUuuuiineeiaunisdeuddiueing q vesiBulundon 1 fu Taglénsys
anmsemsiuiiomassuayiinssuuuuludnunsdidsldfuanudeuegtannmaed
AwaenAdesTUndNNgEiIss AN aumsiauseuuvdenstmu iy s
AIRENaLTY

1. JULUUNNSIS8UNTADUNIIATS

2. sUnuuMsiGeumsasulnenisainazes

3. SULUUNNSISEUMTARUANININTNSIEUS 4 MAT

4. JULUUNSISEUNTARUYRINTSITBUUUUT LD

sUuuuMsBsunsaeuiiunssuunsuAtamuasiamniings

n153nn1siseuilagldnisiseusideuszaunisal (Experiential Learning) N1si5eusLas
Uszaunsahifunafeusianint usudiouldlaegSouanmsodienniuseng q Al
SULT NN U m%%uimﬁummﬁmLﬁalﬁlﬁmmwwmaﬁu (Dewey, 1974 9198 41u

LY

yim, 2552 : 300-301) way (Kolb, 1984 919519ty Jeiml, 2552 : 300-301) TAnUnune
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! a [P ¢ d' 19 = =
N ﬂ']ﬁLiEJuELsﬁﬂﬂigﬁUﬂqimLﬂUﬂaEJ‘VlﬁWLUﬂ']iLGUE)QJIEJ\TﬂizﬁUﬂ'ﬁﬂﬁUW@QLiEJ‘ULLaSﬂqiLiﬁJ‘Uﬂ'ﬁ

Y a

dauntguenvatisuianaliiinAI1ud1l9eg 198 nT 1AL IMUIBUDINITLTHUS LTS
Uszaun1sal Ae mslidiSeulanseninluusingnisalludingse Feazdilugnisseund
Na o v ¢ & =~ v a o v v 9
FIndn Inglilszaunisalnipaunuidenleanisiseus ANuAn wavn1snseindinleiy
[ o w = Y a & [ dy
anuward1AyreINIsSeuideUssaunsalll 5 Usens fall

1. MIseuslagardeUsyaunisalvedisey

2. AobinnsiSeuslval q Ameeg1wiewiles {issudauinfanssunasaan Ll
&% =~ ! =
WIINITUTTENEEIDE IR

3. UFduiusseninaiSeumeiues uagseninglsuiugaou

4. Yjduiusvinlviinnisveneivesasetieauieeniiegiininewing

5. 91AUNSFRAITNNTULUY WU N15HA ¥38NIST8U N1531AFUNTUERS

msdansseuilagliiasnisieus (Leaming Cycle Method) WU sAan3eisns
sudunisiidniseuldlunisd@nerruainegradudunsunfianuseidesiuauasuduieas
Lawson (1995 g1afislu Fodan, 2552 : 310) leoSureanunungieasnsiseus danuvuy
Juluaudduduneurednsasnszuiunisasnieaui vesininemans Auseneuaie

=3 ] 6 1 2/ o a Y 6% 1 o v ¢

n1sfnwdsausngnisailvdg n1saseaesuiswasuluiailmig wasnisuuluiaii
af9vululgRnnuUsIngnIsaliiasfinenazUsingn1saddu 9 Martin et al. (1994 81984
Tu i, 2552 : 312) lalauedunoumsinnisiieusniusasmatens TunsiSeunisasy
a & o ::’11
IeEEns fadl

1. Tun13@nwd1539 (Exploration) luduiliuiniFeudugudnans Avnssuludy

[ |

nsAnwdrsdisliinissuiannzauna uavduaiuliiiansdududoyanis q g
Tasaadamanudn agvimihiduduusi wienfanssy wazdamiaggunsaiiliieiu
uluiimifidesnisaou Age1ameumatumsodnanuifieuuzthnisdann dngsliiniSould
finvenszUIunIeIngmanivievnugnnsan musgualiidudanssalunisfne
drsradulusied

2. Fumsesue (Explanation) lutuillalemalidnideulausulnsiadamannuin
Agvmihfuugihuu ez dndanadeumansSeuivnzasliuatiniEeu asenadnanu
deraelinGsudnnsgyindogadnnansmg 4 wiewauugiiam viemfdonlvialuviad
thu FetinFeuianldasamesuisfefudluimidnandonuios

3. Sunisvereuluiad (Expansion) Sunisvenesluiaiifuduiwdudnisewdy

v A [

AudnaNs warduasuNIsSEuLUUNgNsIuile Unissudnuarsiusinyszaunmsallminlasy

¢ a ~

¥ o dl Y Q‘Id 1 o v o’a‘l a ¥ U 1
LLﬁ'JU’HJ'IL“UE]:LIIEJQL“U’WﬂUU'ﬁ%ﬁUﬂ’]’imLﬂNV]N@qLWE]U']ZJIUW?WV]WEJU?LUI‘U AIDIAFUDAIDYN
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¥

=
Uda1d19n

L4

309U EAUNTAUAMSUANWIE15a LA Ll wAt S 8w JunIsveneuluiFl

Weulpslugrunsdrsaaluunsuusielull

v v
vdﬂu

4. fun1sUszidiuna (Evaluation) Tuill usuuﬁmmmﬁﬂéﬂunﬂﬁﬁ’jumawuaqmiﬁsm
mMsaeuAnemans nudieesmateud aznsiimuadssing o WinnansFeuiiaemds
BN sUssiunan1suuRvesinssulununsEUIUNITININEAENS

nmsdansiseusingldaniunisaldnass (Simulation) aaunsaidrasudunisinaes
an1uni1sel nien1sadantunisalbilndiAesduainuiluaie udiliy i Sewdlley
Tuanrumsaiiu 4 ualilufisenouldtu Saduisyeliddouldilenauanmginssy

a

A9 9 Feluanunisalasadissunalinanananszidunisidesrenaiaglasuunniuly

&

=< v L3

(AFUN, 2522 91909k TeTl, 2552 ¢ 318) TUNBUNITIANINTTUNISLS suUNISaaulaely

[
a v A

an1un1saldnane dnail (Stansklev, 1974 919fialu Jainid, 2552 : 320)
g o v | a <3 5 [ o Y v a a A A v
1. Judndrgunieu Wuduadiauaula wasvilidniSeuianiunssieiosu

lun1syifanssy Taeld38nsiivainvaie wu 3aviad dlasd 3Unm wasindduiinides

< ¥ ¥ s a ¥ a
Wusu LL’ﬁgLL‘\N"UW‘Ui%Eﬁ\‘iﬂﬂ’ﬁL’iEJIJESUEN‘UVILiEJ‘LJ

q

a wa

2. SuUfoRRanssy uinguiniFeusenifungu usaznguinununlsiuaundndu
Uszsungu fau gdananisal Tnendaasumyuisuunumsulunsazinuaaiunisal
91889 AnW1IENINTEYNAINTIN Ng NN Faweseugunsalantnsinueaianssy wasUfus
Aanssuluguiuuvesmsusstu TneBadsns ng niin1 wazunumdimmusliiievnnguduus

3. fusuunuenuey Wuduivniseuldnannnisdunanisnszyifanssulaense
Usznaudien1sinuunuenueziazesuisdant madenlunisdadula nsnsevin n1sdn
FEUUIU NQUNat waznsaguauAniveen lneusssrungududaniiunis wazAnden
aundnngu 1 au iduarynisimihiaatuiinuainnisedusie veengu

a. fuiased Wuduiidnideusufuednenduseulunsiesngiymmaden
Tunsdndula n1snsedi M3dhszuunITeaL ANt LagauAnTIuBenTigniesues
NIZUIUNITNINTTUNUANIUNTUIIAD

5. suaseuiuasy Wutuiidnidouurazauatnnuiiuasuanuasiusen udnms
vi3eRsnsildanAnssunuanunsaisnaes wagthieanuAnsiugen wénms w3e3snns
Aldsuluidenlosduiusfuanunsallvadludiavsedrfu lnevnSeudeuusseneanudn

<
Wuseymea
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2.2 aufiufnen (STEM Education) wae azfiudnen (STEM Education)
2.2.1 agdiufnw (STEM Education)
) a % 2 = I = % ~ o v o 1%
sURUUNITInNIsS s aziiuAnyilunisieusuwuunianidunisiianus lld
whdymludinasawagnisusenevandnluswandiudssaunisallunsvinfanssunsiseus
wuulpssnudugiu wiefanssumsdeuduuuldlgwilugiu duaSulienvulveliimun

Y]

NYEAILUIUNTARIATIE MIuitn anuAnaseassmdunuInienisinn1sanulls

Y a

ALSeuAnnIsSeusuazansaysIINIANUNIMIaIneImansuazmalulal nTEUINNITNY
Aminssu wazadaaans Tun1sienly sssuntdgm lutingse PIUnsnIsTARLINTZUIUNIS
vsonandnlny ArualuAunITWRINITNYENTouTWeAnIsIuN 21 Feanunsaldaaud
nsAnwnewieisey (Pre-school) lUaufisnsiaiuauivndauTayaien (Post-doctorate)

Minvefinannsinnseuiuuuasiny

1. vinwensuAdaimn

'y ) [ =

2. NNWYLNISNINUTUNY

3. NNYLNNSADET/NISULEUD

4. YinwensheIaadla/imalulad

5. ANUANAS19ETTA
6. UniSsuianuinlanazaulaoInsuasifuunnau a9

AUTTAIRTDINITIAN TSN LI NEAL AN

aUsTaNATeINIsTANIsSusmuuuIsazAudne Ao duasulifiseusnuasiiu
ANAIYBINTTISBUINEImEans wealulad Ianssueans uazadlneans waziiuiniv
wanduduiseddnddniawsathunldlevniu msdanmsseunsaeunuvasiiudnuiiy

A v va & o w ~ ) & va v
nsaeuiwuiseududidy Jalisuuuunisdanisasudunisinividauazinauny lagld
| 2 o a v Y]

nszUIUNIseE IR duTunou Naseungy 3 Aulaun

Y Y a a

1. Auanad (Attitude) HaouazdesasdbiiSoudnnulls TliSeu sonseeiniiu

28INAUAI

2. AMUNWENIEUIUNIS (Process SkiLLs)'E]ﬂiﬁ@L’%suﬁﬂizmumiﬁmaémﬂmsw

o
(Y a

Annsdane Andasnnnuiiioriang ey Andaauufisu Annsnauny sanuuunismaaes
fAnnaass uTIuTIdeya WethlUlinses asuna uaztiausls
3. muAu3 (Knowledge) Q’L’%Bu%Lﬁmaqﬁﬂaﬁmﬂuﬁaﬁlﬁﬁﬂm
dnvagnilwesnisianisifeufuuvandudnviensauinnszuiunisoonuuulds

ArNTIAuMsSeus Inereans ade wmalulad naAsvuginisewinfanssuiive
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a ¥ I

WanAuiAndile waglniinweainermans adamans wasinalulad dniSeudesdl
Temahmnufuneonuuuismavidenszurumsiitonddamiiielildinaluladdadunanan
1NNTEUIUNTOBNLUULTNIAINTTY
2.2.2 AVUMINETasEs ANy
The National Research Council: NRC (2014) lalvininunungvesiminssuarans

wazmAlulad WSauNUUSa UM B U NYEYRIAIENSNIdIN UNNYIENI9TINeAm1@ns LI 99

AN 2-1

A5199 2-1 LWUSeUeUTNNEEURIANENS

$NNSAUAIN A98

$ANSANAIN 398

Seuiisnisldau

InrAEnS AINTFUANANS walulag ANIAANENS
(Science) (Engineering) (Technology) (Mathematics)
Aednay (ewnle Henudgm (e | sszntnieunumaes | anudilauay
SITUVIR) AAINTI9) walulagrodeny e ATM
. . Tdndinaansiunig
Waazldluma Wakagldluma B
a5l

DONUUUUAZAIID DONUUULATAIID

THeSesianvanvadlu

wialulagln 9 nsuAteyn
ERhN VPR3
- . - . TipudAgn1sAu
nseideya Ansziidaya .
Wi
.o .o Wlaunumues » .
Tdndine elung Tdndine delung . . Tgsaulunisli
. . wialulaglunisimun .
A A . . ANUMNEVT DN
AIUANE WA IFINTIY
. . . werg ey 1y
a519Aesung panLUUIBuATeym .,
TassnstunisuAleym
Anauladeonld e
.. .. .. .. - . asdelandalag
Tindnglunistudu | Tdudnglunistiudu | welulaglaeiiansan o .
N R . . ANI0ININENISINA
WA WA fanansznunadiny »
P \WIRNAUDE DY
wazAINADY
- y - y DI AZULAUD
Uszidulagdoans Uszilulagaoas o o
R R szleuislumsmena
WWIAA WWIAR

419

#i111: STEM EDUCATION THAILAND (2014)




22

dum ﬁmﬁaqa (2558) azihufne (STEM Education) 1un1sdnnsiseuduuuysan
N1 4 @191397 laun AIneadans (Science) inalulad (Technology) AN TuATENS
(Engineering) wagadinAans (Mathematics) #a.fu wuaAnfiiAntuainnisvauaauLssy
AN IIAINTTURALINEAANSVRIUTTINAAUSTRIIENT M3INITIToUSIUUAzIALANY
FutiunsdaadulviiBounnau anunsnadeassdtuny warivinuglunsoanuuunazAnm
B AsuAdamlamuanInasmIunann15eenkuuliAINgsuA1ans egnelsiniu n1sun

[

B9AATIUT KALNTLUIUNITOONUUULTITAINTTUAIAANTUIYTUINITIUNITTIANITLT 8 U

& 14 (Y

Fneneanseafily Sedlval msgnszuiunisesnuuulddimnssumansidnumzadi afu
NIEUIUMSLATYMIMIINgIAEans N ELAINeransnosn1sHaans i uA1as ule
Usngnsalludeinenmans drdmnssumans doansuadndidutunudmiulduidom

13917 (2559) M3dan1siseuguuvasifiu@ng (STEM Education) 1dun1sdnns
Feusysanisly 4 191391 taun Ineamans (Science) inalulad (Technology)
AmnssuAans (Engineering) Lazaftinmians (Mathematics)

2.2.2.1 NILUIUNTODNWUUALLANAN

daan. (2559) Na1I0N NTLUIUNITODNLUUALLAUA LN NNTEUIUNITOBNUUULTS
AAINTIU ’hﬁ%gumaumiaaﬂLLUUaWﬁiaﬁﬁiﬂajﬂ’m‘%auﬂ’ﬁaauL.Lazmiﬁauﬁmimmam%uaz
Anenenansauduneusial

1. M EUONaaNS

m3szylaym

I 4

2.
3. MIAUMIUIAATIQNABY

4. NNTINLHNULAZNAIUT

5. MInad@sUkazNISUTZIIUNE

STEM EDUCATION THAILAND (2014) nan281an3euiun1sesnkuuastfunumaniis
Aenssu MUszneudeesdlsznau 6 sunou Taun

1. szy¥gym (Problem Identification) 1Jun1sviaiudladgninieaiiuiinie
Anseiiieuleniedediiavesaaiunisaldam ernuaveuiunvesilym ?fwzﬁﬂﬂtcj
nsadaduuvsedanislumsuAtym

2. InmdeyauazunAndiAideaiuiiym (Related Information Search) 1@unns
FIUTINTeYALATIWIAANIINEIMAanT AdlnAanS warwaluladAeadeatuuuinianis

widgmuazusziiuanudululs deuazdediin
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3. 9NUUUITMsUATRM (Solution Design) Wunsuszyndlddeyauazuuifnd
Rerdeufionsesnuuuiununioiimslunsuidam Tnemiddmiweins Yesrinuay
Seulvmuaounisalfidmun

4. Maunukazaiunsuadam (Planning and Development) Lun1suuaaisu
Fumouvosnsadned uunieisnig udiadleadedununiowaunismsioldlunns
wAteynn

5. nadou Ussliluug LLazﬂ%’UﬂqaLLﬁlﬁUTﬁ’miLLﬁ’ﬂzgmM%a%umu (Testing, Evaluation
and Design Improvement) WunsnadeuuazUszidiunisideuresdununiedsns lneua
Algerainidlunmsuiuussasimunviuszavsamlunmsuitywlfedavngauian

6. Ynaueianmsuidym nanmsuidammdeduany (Presentation) Wun1siaue
WnARLaTTuREUNSLA Ty sad el uay ‘M%miﬂ’muﬁ‘ﬁﬂ’lﬂﬁcﬁwﬁﬂﬁ] uagle
Torauouuz Wonsimuidely

2.2.2.2 NS¥UIUNITAIUIAINTSY (Preciado Babb, A. Paulino; Takeuchi, Miwa;
Gereluk, Dianne; Alonso Yanez, Gabriela; Francis, Krista; Friesen, Sharon)
nszuaunsRanell i ld Sunisvensuludnuiminssuuazdfauusi uanane fu
fdunougathuluitomutevssiuiildsunsudlofiferdos euiedunoulddelud:

1. seyUaym (Define a problem)

. 5EAUPNUAA (Brainstorm)

. Aupifieadiauundn (Research and Generate Ideas)

. iz‘qﬂgLﬂmWTLLaB%LLf\N?i’Ju%%EN (Identify Criteria and Specify Constraints)
- drsvenudululs (Explore Possibilities)

_@9nLuInanIsialy (Select an Approach)

. HRAIUILAZDDNLUUNTIAUDIATING (Develop a Design Proposal)

o ~N O U B~ WN

. @319luAasuluy (Make a Model or Prototype)

9. noapunarUszifiudsiioanuuulaglidessyiamy (Test and Evaluate the Design
Using Specifications)

10. WaINAULUU (Refine the Design)

11. @as1ahumaaeisunteynn (Create or Make the Solution)

12. miﬂizmammftﬁmﬂuummﬂummfﬂm (Communicate Process and

Results)
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2.2.3 nseenuuuRanIsuasfuAnw

azifufnwiuagniseeniuuldsimnssuganuiitalautendaveanissaninseu
MILTEUTUUUAZLAL ADNTITNWINLUIAANITORNKUUTAINTSINTUNSSBUFINEMmEnS
adiamans uazmalulad vosi3ou nande TuvngiinFouwhAanssuiefmuinmg
ANula wariniinweawinereans adaaans wasinalulad fissudesdiloniatininug
11BNKUUTINIIUS BNTEUIUNITIA eRBUANBIALG 89N TUS Bud Tayna T LA Bad e
fuTinuszaniu i elildineluladd udunandnannszuruniseenuuuideiamngsy

(NRC, 2012)
2.2.3.1 @@. (2559) nanrdanisesnwuuianssuaziudnuilsznaulisiag

funou il

'
a

Tupaui 1 seydamiludinasainunseuinnssunfoinsimu

Qe

'
=

Tupaudl 2 sausiudeyanazuuidafiinetdestulyminsoulugnis Waun

Qe

UInNIIY
o Ql' aa 1Y =~ vy a s =
Tunouil 3 sanuuuIsmsuidgymilaedeulsaninusau Inermans inalulag
NTZUIUNTNINIAINTTY LazANAAIEAT
TUADUN 4 INHULAZANTUNITLATYY HTaNmUILIANTTY
Tupaui 5 nagey Yssidiuna uwazdsuliunleisnisundymnse winnssud

Weunle

1% 1
v I o

Tunaunl 6 UaueIvnsuAtym nanisunteym wsenavreswinnssy Nl

a o a a

U13973 0dg7al fuvd (2017) na1afamsdnianssy Mmateus audunsuvesnanssy

azifiy Usznausmedunausaluil
& ~ ° = v
Tupauil 1 AMuuatynIninaNuAeInIg

Tupauil 2 TIUTINTeYA

% '
Y =

TURBUN 3 BBNWUUKALUUANIS

v '
[ )

Tupuil 4 HANTIA AINTIU NTTEUS
U13118 (2559) Mevin1sysannisianssunisseuimuwasiudng dausehvgila
PnMsTaRINTIINIEBEUimuLIsEzaNAnY Ingld Junaunisaeuwuy P-D-A il

Funoun 1 lwaniunisaldeyna P (P-Problem Based Leaming) A5y @oulw

Y
=

anunsaldym wenseduanuaulalasivedisou Fee1adwganiunisel i

<

Judgm

a

Tutlaatiy vedamnilnase Suanniian
il v Y q
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(% '
Y d ¥ [

Junaudl 2 Auadnd@umIsnsundaymi | (Hnquiry Based Learning) lagagiaou
sedlitanaunsaiivainnane iebidnieuldmalulaglunism Bnsudt g agilug

)

ADYYIULNADLULIN

[
= 4

fumoudl 3 senuuuidsimnssu D (D-Design) sﬁ”'uuﬂ%aamﬂﬁﬁm%‘au UJURNg
penuuULazai1dsszivslasldnszuiuniseonuuuideimnssu daduuuiAnvesnis
IANTSITBUIMURLING YY) Activity Based Learning
Tumeuil 4 UsgninutsdunietiauedsUssdng A (A-Award and Reflection)
TutuilasgaouasliindouihdsssAvsflaidundamaudedu ensedulitnFeudn
aruaynauilunisdnfanssunuunAeaniufine wieerafinisdaliinmi wuetuny
deuddgmaniunsainudud 1 unum vesegiaeulutuidiosinisnsedu uareraiin
i1 MuanamTereuLn niin1resn1sutety Wedunfimdfuludueu whasuuniFeu
Tnglii8azviou a1uAn (Reflection) WWoulearmans S-T-E-M WitinGeuldidlanisiuundn
aviunldlududen
peradech (2017) ¢dndunaunissnianssuaziiiu Tnedisvunls msdn Aanssuay
Fadunszuaumsiin nmsudtgmludineiwesinFeu Tneldiuamnuinnsingrmans
adinrans waluladiiiog wag Bn1smdimnssu Ussnause dwil 1 : inwemsuidam

9 YU AN 2 : NFTUIWMITAIAINTTY dUT 3 : NSTUIWNITAINTSY AZAY 6 TU dun 4

[
Yo a

L UUINNINIALTIUNTTYRIAT anTnesunguAazdIulamall

e

| N Y Y ) o
@gun 1 ﬂig‘UQUﬂqiLLﬂ{]ijq U52NBUNIYVUANDUANY

1%
[ LY

1. Funsewinludgmuazanudniu

Qe

UAR AATILMBENTOUABUAIUI NI Y

. JUAS1I9IMNLANPYIMAINYANEY
. JUUSEHIULAZLEDNNNLADNYN AL S A

%

2
3
4
5. durnsusuiuatuneudduldedelFat g ay
6
7
8
9

a wal

wufuRlaeeatuLy

ee

Qe

WUsElumgnuLeITEnIUuR

e 2

- TunauUTul TRt awe
- Judsziiunatiioaugilla
daui 2 NFEUIUMTIANTTL (819830u a3fng anunsd nAlvmnITuABNIMes

AMYAAINTIUANENS UNINYIDELNWATAIENT )
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! A [

gl 3 TumeudanisiBeus “Aanssuaziin’ Usznaumedunaudsil

a

Juin 1 szydaym

Qe

'
=

Ui 2 SIuTINdeyaaziudAningtasiulaym

Qe

'
a

Ui 3 sanwuuisn1swAteym

Qe

a

Ui 4 NeuukazaiunsenUgm

Qe

'
=

Ui 5 nedey Ussliuna wazUsuugaunleisnisuidam weetunu

Qe

a

TUN 6 UnaunIsn1sunleyn nan1suAtdyminie Tuau

Qe

Y1396 (2559) ﬂa'wcnfﬂmﬁmmiSwiuwamﬁmﬁﬂm (STEM Education) @1u15a11

a =1 U L = 14 o &
LLU’JﬂG‘lﬂ%LfﬂllﬂﬂHWNWUiUﬁL‘i’ﬂUﬂWiQﬂﬂﬁﬁLiﬁJU§l® 9 LUINN MY

1. FausseINIALazanIwIngeNNAueY Uaule aunauiu JIeTN Wieduasuli

a

SruiauInTzUIuNsAnua Mty luan1unsalas

ey

2. 9NLUUAINTTUNITT U AIULUIALAUA NN Y IN18A1UT AIINEINI T
nszvuNsAnkaznMseidyinvesisey lngldanunisaimndulymlulandeqiu
3. InNAnssunlESeualeu]un
4. IpAINTIUMTFEUTUUVYTUINITIY 3 @15 loun a15einenmans aanaans waz
NsUTNLazLALULaE TAEERALNINATZUIUNITOBNLUUNINIAINT TN
U a a o I3 Y sl & ~ v aa
5. fananssumaissuikuulassudupulegasisaaiunsalnidudymifestuiin

FFUALTNMENTEUIUNTANYRIEISEU LianTedulviiTowianseuiunsAnmaneulagly

aq

FBImEIneImankarainnasennuilimenues
6. Lul@as
2 & a
7. WuiagamnavnnIg
8. arnanuianTEAUARS AR

9. Useilunszuiunsvinulaskanuveslseulagldisnsivainvany

s LY a a al

U398 Useiagdad , algydl Wuw1d (2017) 619841y (Capraro and Morgan, 2013)

a

nsthianssy WldlumsdanisSeuslututeu aunse dudunisld 9 wwme Asil

a

1. 3AUs81NA wazan mkIndouNAueY Uiaula aynauiy J¥InT ineduaTuli

AL SeuimINTEUIuN1SAn waen1sun Uavnluaniunisaiass
v

2. 9BNLUUAINTTUNITLSEUS NN N8 ﬂ’J’]lléj ANUAINITANTEUIUNITAALALNT

Y

ity vesiseu Ingldaaunmsaindulgwilulan Jagou

3. InfanssunlvEiSeu aleuua
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4. IafanssumsiFeuiiuuysannisiy 3 a1se loun a1seinenmans adaaans wag
nsueInLazimAlulag lagaenunsn NIEUIUNITERNLUUNIAINTTY

5. 9afianssuni1siiouswuulassaudugiu (Projectbased Learning) lngasna
anumsaliidu JymuAsaduiinedaagyimenszuiunisan vesfiiou onseduls
AL3guianszuIuns Aadmeulagldisnismaineimans wavaiunsaaieesdanuila
AILAULDY

6. \JulAw (Coach)

7. 1Wuditass ma¥n1s (Mentor)

8. AarmaNLLiveNsEAULYIK LS UAR

Y
9. Usziiunszuiunsvihnuianany vewiseulagldisnisivainvane
A3unn (2558) azlfu@nwi (STEM Education) Na@1777 TURDUNITINLUUUNS UaS
WUANYT Headl

1. 52y Wite/pernnus Naule uazimuagadszasimaiSeuidmiugiseu

3
a

2. AnwAuad nmalladsn1sTaNIsTeus IATEiuIunvents 3nnsseus (W

=

Ab3eu 15a381) daanulnUsyasdin1sseusiariinseidedndnlunisdnnisiteuiniuanin

A3

3. MUUINNNTIANTTITEUIUAINYAETD Pvinsfuannass

4. Lﬁaml,mmamﬁﬂmsﬁsmif“'ﬁﬁqﬂ WNZANAUUTUN AU aNARATaNTNTTIVO
NSIANTSITEUS

5. @3NMIeNTiseus

6. aaouUMenai3usTiaseiu Taethluldludusouass

7. daveuazafusienanslidnilenisiseu; fusilou AUIMNT uazgaula fesuns
AvyioUNaLAE ALY

8. USuusaunly mhen1siteus aunansuseiiy nsasveuNs wae Auugi

N5ARUANURUUAANAN Y Lf]umiaauﬁ'gsmmwmamam‘m’hﬁwﬁu Tagly
wé’ﬂqmmmgmuazﬁa%’m §QLﬂuﬂWiL§8u§L5@Mﬂ LaENYENI9A1UIYIING AR
(Science: S) inalulad(Technology: T) AINI5UA1ERNS (Engineering: E) WagAlAA1ERNS
(Mathematics: M) Lﬁf]mmaﬁummilf%ﬂuiiu%wmsﬁﬁm%’aqﬁ’UﬁzLﬁmﬁﬂm Usznaume

YV a =

1. Science Literacy 1 angveensaeuingaans Ao nMswaunliiseudaiiug

Y

AN LA ULEYN
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Y a

2. Mathematics Literacy +J 1911898301580 uAtiAAI@RS ISR AW I L5 oudl
ANUEINTlUNTIATIEIALANE

Y Y a I

3. Technology Literacy tWmsngvesnisasuwmalulad fie nMsimunliiseuiiniy
Wla tagauaunsalunsldnu 9an1s wazitfanalulad

4. Engineering Literacy LU mun890n15@eudaInssy Ao n1swaun i iseudvinue
Tusonuvuuazairamaluladlaouszyndanuiinermans adnmans wazimaluladiil
9EaE9ANAT

2.2.4 aghuAnwn (STEAM Education)

donvuduasunisaeudInermansuazinalulad (2559) Tiarnunuiy STEAM
Education A® mia‘i’mmiﬁaufﬁﬁ’wumqma STEM Education ﬁﬁmigimmimam%
4 arulaa8iu laun 1) Audneidians (Science) 2) Arunalulad (Technology)
3) AuAINIUAAAS(Engineering) war 4) AuatinAans (Mathematics) N153ANTTLTEUS
wuasdudnsuiunmsinnisfeuiiidaasliBounnau aunsoaiassduau uaxd
WnweluniseanuuukazAnn1as nskA Uy lanuan ImasmIunann150enLuuLa
AMINTINAERNS ImﬂssmumiaaﬂLLUUL%ﬁmﬂismﬁ%’jumaumﬁaaﬂqummmﬂwlﬂajmi
SUUNITADU

3gn5 (2560) n@1291 STEAM 1duuuimamsinnisiseusuvuysannisfithAausan
YINIiuMTIanTIsiseusInetdmans walulad Ienssy uazadamand Jadudrdnly
n1sduulAa STEAM anldlun1sdnianssunisiseus Ae uum (Context) N1500NKUY
#519@55A (Creative Design) hagn1sasnend1udula (Emotional Touch) Tunseenuuu

'
Ya o w

Aanssuadassd dsdAgluniseenuwuuianssunsiteusiidAy ¢ Useiu fe 1) nsysan

Y

=

13 (Integration) 2) ANuuMAINMATY (Variety) 3) A1uan (Deep) uay 4) Aasndunain
(Dynamic)”

Yakman (2008) nd1331 MsazANAn®Y (STEAM Education) #59n§1441210N159AN1S
Bouaziiufnu (STEM Education) Taeiiadnnfads (Arts) Fadumanifianunsnidesles
AansFBuY mymmmi’fﬁwﬁumm%u

Madden (2013) na1391 axfufnwn (STEAM Education) 1usuifnvein1sdnnis
Founsaouiiinisysauinisuuidnlunisinnisissunisasuiioad 1sininermansis

ANMUANES19ETTALAL WAL UINNTTY
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Riley (2014) 919849819 Tu aush dunivams anasyd WA way answs AvnsAaninil
(2562) na1771 avfudnwndunwfalunisdansfinufigwalugnisduasu nsedusenis
ANTLATIEN MeHULUUSInTavanngnaelungy

IS ¢ [ = v 14 N a s IS

1n15yad (2559) N15IANITANWIYIUINITAIING 5 AU Ao Tnereans nalulad
Amnssuenans Aavs wazpdnmans dlUldundamludingss samn1simuInszuIunIg

d a o I o a aa o | 1% d' v Y
wsenandn i luussloviransanidutiouasnsvinnu Heaieanutedles 5 suiu
Aa  a o ° 3 Y] = yay 1 v A i ° a A a 4
FInaseiunsinau Wumsdamsiseuinliduiisinmessdmgulviengnieineimans

a ¢ 1% v ! a vafd Y < a
wazafinaans WunisassanudilaniunsufuRlmnuess

ausn anasvs wazdnsns (2562) Na1331 WWIAN AxAUANWITIFIUAANIINNG YY)

v v I3 . . a a ' Y a [ v o
AMU3aT9asIA (Constructionism) Ma§uledn vndiseulaasisainuiuaziiniugly

19 e o A A | 1% a & @ & =i
afeassAtunulagodedenazimalulagnvunzauasyselinnuanduiudugusssud
FaLau Fanuindniseuaieluasiannuunsegamunaslifudie Tnefivuimninisdn
A9NIIUNBHUNTADUMNLIIANAZANANYILTUNTLUIUNTARES19ETIA T 6 Tunau oA

Junaufl 1 TuszyanIun1sel (Focus) WEUDENIUNITANTBAININARBINITNIITNIS
wAladeymn

& ~ & a ¢ ¢ . o o a a ¢ P

TJunaudl 2 TulATwRan1unsal (Detail) ihAauviselayvuniwmsgivniuasiden

A 3 1 = a = o 5
sevesRUsEnoUILNBwslafufndymviserauiiy

Tumeuil 3 TuAnwduadi (Discovery) AnwAuaideyaineifewasdnlusonis
a [J A ¥ aa U
AnvAmauraaniskAlulynineisniseng

I a & ¢ . . v a ad 9 ol )

Yunun 4 YulIzyna (Application) as19kazasu1eITNsN Uy tiauansyinye
LaEAUSTLAINASANYIALATIHIUNINTAST AT IANAIIY

Jupeui 5 Jutliaue (Presentation) WEUNT UIAUBUALUANLURYUHAIIUNTDYULDS

P

vosnsuiUymivgou warillenalaliduusivieteiausuusnainuigdudiaus

Y
(%

TunaUN 6 TulssiliukazUSuUT (Link) agvisutaiauauusiliandudnaus lnans

ndaauawuglUUSuUT AN uns 038 Aty mussnus iendnnasuns oA dayming

e

2,

1

auenv iy uazlesay (2562) nd1191 msdanisisouaziuAnwidunisluuuimsd
a1u150vi TidniSsuianiswaunsineesi sl uluanissei 2137NN15YTUINITIY
Ierans nalulad Aavy LasAMAAIERSLATIANINTTH NIUNTEUIUNITOBNLUULTS

[y

a d‘ aAa o
AInssu Weulesanunsalludinusganiu
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nanlagasunsdanisdeuiuuuasiunundnszuauns fil 1) szyllam (Problem
I dentification), 2) T1usandeyauazuUIARTiAETosiuTym (Related Information Search)
3) 90NKUVITN1TUATYM (Solution Design) 4) 1aukuuazaLdun1swATgyn1 (Planning
and Development), 5) niaaau Uszifiuna uazufuugendledsnsuddomnsedus
(Testing, Evaluation and Design Improvement) 6) Ulaua3sn1skAtg uan1suAUeymn
#30Tue1U (Presentation) #29819983N50ULLIAANTTOONLUUNANGAT STEM voeudngns
A yndlnglitunouresnszuiunmseonuuumadmnssudifed 1) ssyiteuazssy

[ Y o w

noUsrasdAnisiseu; 2) madauaznisaou waztadninlun1saew) 3) WUIAANITERNLUY
wangasivanvatefiansnsadinildlunisasuilonla 4) daFeninguszasiniansiineg
LarUIUNLArd oI nveIieuieu 5) WAL IMUI8n1SIT 8 6) NAdaUNUYIENITITEUS
7) diaueuazaiusy 8) USuuimumsusiiiuuadalauawugnIsuININISAIEAs NI
AavziinfuauwuAn STEAM A luunisaseassanay Inetadenugiuues STEAM A
nseenLuUY asuassAkarn1saieaudulalaendnUszaunmsainisiSeusmenuosuning
Y v YA a wva a =~ a a ¢ o ¢ a

1uAY3 fiseuldaseuUiaasdunmsudludymndauaiunisiasey duasiesd Useidu
A1 war @319a33d UniseuinanuAnsiveen Wilailomlaiiitu aunsoimunaudn

% 3 ¢ DA o = LY A i a a v I3
assassn warHnauliinSeuldvanalunisweslesanuduiusseninanisfinldsaiaassa
Lagn1sAn 1Wadynns denalidnifeuiaainuamulunisifeuingimansuiniu

a & v

Fenuanwuzmalazusing sglulnusevgaiiassduinnssy na1dn Msdansseus

<3

a 14

<, o o = A a
WUU STEAM 1Jun1siaununainn1sdnnisiseusasaufnuniin1sysannisassivinuy
R 6 v a ¥ 6 a Y a [
T1uA1Eans WauuInluina STEM AL Usenaualea1ansnisiious Inenans
(S: Science) malulad (T: Technology) IAINTSUAEAS (E: Engineering) Aaua1ans (A: Arts)
wazAdinA1ans (M: Mathematics) Tfianuduiusiumenisiiu@alzmansiinundouless
ANNdUTUSTEInsAaUmansiunsAnTEssasIRldud Aty warinemansidunisin
Frnis Fadunisdnnanssunis Beudysannistiunguaseivn sieinlugniswamn

AUANAS19ETIA

2.3 N33UAUNMIINUDNKUUNTINN (Graphic Design Workflow)
atiu (2558) @sdAgylun1sviiunnegne Ae N15lavuIUNITINUAUALITIRIN
Tanddgmaudanisaslidnuindezlsng wuheduueentuunsfindsivazdouiunis

[

Mgyl
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[%
v Y

1. AasznlandUayanidu Program Analysis ADNISUIAIADULNDATINLUIAA LAY

Y
[

rdoslang TUgymIunudninesnuuuazilandUgymundadnsiziuilanglignaes
Tneldmadnnsiinszailand feil

1.1 What? 1579gvin9uesls ?

1.2 Where? silUT4ilu 2

1.3 Who? lulanulas 2

1.4 How? vegnslsay ?

2. aguilununfandn Conceptual Design Lilalddmauainlandiniuuninesniuy

'
=

ALHDINATIZNITIVYDAVANUA LIND IALA LUIAANITOONLUVTUN 91UDBNLUUN AR 9Tl UIAR
(Concept) MUNTWUIANTAUUILINUANAIVIFIUNINATINUA LT AT URUIAAT 9T
mewﬁﬂﬁ’ﬁﬂumiﬁmum@mﬁiwaa%umuaaﬂquaai’mnﬂ weAlYI19ueanLUUNIIANALY
Juuraaduarun laausliinsizauuiseg 19l Tuuraansidunisviiausanwuy
a ¢ | . . . ] Ao v 1w
\lORBUANBINGLNAIIUIREN (Design Criterial) Alluaunflaguiu

3. AN¥19UAINAT8E 1N Y Case Study MINIUEBNLUUN UTAT8E1998 Ua7
tnesnuwuumsdilug Anw Wisuieudeadeidevesnuielyussenaldlidrdulandnu

~ A 1 <! & o w o [ L'y a QJ 1
o571 Feieindusesdragdnsuinesnuuunsfinuin un1s¥uuzdeanislunns
sanuuukilelandveasild andlegiflegisasfnwigiviluaudsyey 35015143
JUNTE Jan walla @87 1nuddddauda dauUas (Mutation) 081983198554 Lieas1aeu
DONWUUYDNIIVULN
! 4 . . . < ! a aa a

4. 3190 menag Preliminary Design Wun1sanenenuuifnvesuiiiegluaues i
wdunmssaeduuunszany anvlidesdieuasnuunild ieasdlianusoneenuas
wailadnfeesls egnsaluu

a I3 ° | a v A & ° P

5. 99NLUUDSY WWUNISEININS1ANIUNSAALE NN IUANYNTUTUSATUNSIANTLSN
e SdtunsunIATIInIUliUgnaBIY

6. wisulrlddsiuiilutuneugavineiinesnuuuazsasdnwieulnddaiuiuas g
AR dIUlgNABIATUNIY

nagnsImaluladansaumawazn1sdodns (2553) Tunaun1599nkuy (Graphic
Design Workflow) Usgnausie

1. Ansenkendsiideinisiiauduivs siunuidnieides dueslstne (Structure)

2. afrauanuAnndnlunisesnwuuliild (Conceptual Design) agliluguuuuesls

3. fnwananunsedieganidegas (Case Study) dine azaulivisanenuiium
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4. 88nLUUI9 (Preliminary Design) naasssnailuninlula nIedmdauinasiiumis
watiomaeazideniidons

5. 89NLUUI3S (Design) asilone1uase wazmoy 9 Usuunly muanunelausuuss
wilofindnwdUamiiny Weldinnmswaulildndnsasiinsmuanudenisidaessss

Utumporn Amornchantanakorn (2558) n3¢UUN15Y19IU88nLUUNIIAN Graphic
Design Workflow Usznausie

1. Program Analysis

2. Conceptual Design

3. Case Study

4. Preliminary Design

5. Design

2.4 n3i38usLuLda (Massive Open Online Course)

Massive Open Online Courses: MOOC LﬂugﬂLLUUmn‘%auiﬁwuaaulaﬁﬁ%Lﬁuﬂfju
Aseuvnabrglegaziiunisdeuluseiving 4 wmleudundngasmeluuminerdenaly
1 =l v 6 =l = o a a 1
winsiseuiuueaulaunseNsiseuNTARULUY MOOC agtillauanisiseusiuseivsing
1 nveaulaulinfeEiTouduINIn 9 Tonumantnduled Taenistinaluladuazisnis
Seunsaeuatslniuinauna I uiy lraunlanaiuisartinnan1sane ba N Uy e9anig
soulaudmeouifiinievionsauaguluiamnyulan MOOC uiinanndislurenisdn

) - . . 2 A4 o 0@ a A o ) =
sEAURAUANYT (Higher education) wagidunweiuinduasediadmsunisseunisinaias
ANSANYILUULUA

91311 hazauuu (2558) Na19371 MOOC Wugau1an 1. Massive Aa s1e3veaulail
~ = ) ~ a v ° A a &
N99NLUUNLI 05095 UN1 T8zl T8 uLTguva{l38uTIUIULNIN 2. Open AD 5183911 U
annsadiialdlaensamzifeussunigaulamily Aleflanaunsalddunesidala au
nanfiazain tneludeaildane 3. Online Ao s1e3v v uliusniseeulad 4. Course
Aa MiagvaInsanwlusiedv (Runyun, 2015) TudiuvedianssuwaznisuseiuNaasiy

Y Y a dl

luSeswesnnuinmelvidiseusginfiasiseus Msseuiioseus nMsmiuauaNNsiseus;

i
lasenued maamﬁ]uﬂﬁé’mﬂ’uﬁ‘ﬁy’ﬂudauﬁuaqﬁaﬂiiuLLazm'sUszLﬁummamwﬁﬂuu’%wms
Boudsmiu sUuuunsasuuuy MOOC iusuuuumsasuasislsifitaslunisiSounisaey
Wunsldmaluladadelndunvasluninisunisaenuindu lnsiawizege8 snnsld
Sumesiinuazszuuneuiumed agvasairessuuiiduaiulionansdarunsadeaisuay

o/ LY

Ufdunusiuleunnau

2D



33

M.Peter, S.Jan, Z.Iveta. (2014) n81331 MOOC %38 Mangasn1siseusuuulauugIu
YosunamIng1nsNsFeudvosanuiunsdne 1unsiiauenisididenis@nui
aunmlasianizdfiendoegluiividlnaviedeslonalunindous Tnssnideiasiaue
wAnn15d MOOC wnldlunuesniuunisiieunisasunuusauladlasduuifalunis
poNUUURIL

1. Agents in MOOC Design (n1588n1UU MOOC) ndnn1seenkuun1shdey MOOC
wfosdinneianmundenlagialuiisadestuszuy ety suuuunsldan, s
s dduiilevmsanu uivestoya vidosuuuudeya wndeailefldlumadounisasuy, Tus
nldvestiniFeu nedeyawariannsnidalidneonwuundngaslduuginiionisusulss
s¥UU MOOC Wiituwarssuudiaunsooyanelif Seuduaudnanuasimuamieniaion
lomudaansladnae

2. Agents in MOOC delivery (n15l#u3n15w89 MOOC)

2.1 msvfuwiaion fifeuadslnifinnuaulalunisléinaFeuesiAanssu
pufanUsrasddsanimiadonyes MOOC aunsauiuidlevnuazAanssuniaidounisaeuli

Y @ 1 € YV a

wngauiudiseuls freg1sdmiunisinszidiseu nsuiuilenmdngastmduluai

Y

&

[

formundesiuvesidriam madsudonmdngasliiiulunmuanuiivioussmeavos
Fidingan feg1agu aw anaiu,dydnualggnia 1an wazuansnsdlinwiiineideaiu
Uszimaviseilnavesdisey / anuaula
2.2 Tutor assistance and alerting systems (m’msu'wmﬁamﬂﬂgaauﬁmwaz

sruuNskILAew) asEasulussuy MOOC annsaliAuInwiiazuusdidiSoulayssuy
MOOC fafiszuumsudafeutuagiiaeulunsdiinymszuvasudadeuludngdaouriui

3. Agents in MOOC assessment (nM13Usgtiiuna MOOC) Tunsissunisasuluszuu
MOOC ile{iFould@nuaunsundngnsianansauszifiunnudinsuns el unaz
AUN30IATIRIN ST EULAzUSEIUANANTaveIm UL lA NI

4. Learning Analytics (31A318Yn15158U3) T8UU MOOC au507 983 LA 129
AnuausavesiiseulaneglusedulauasiiSouaunsassuseluauaundnansvsolyl
Y ATAUYTERENNNMENgATNTOUN

Ligin, Z., Ning, W., & Chunhui, W. (2015) na1731 MOOC +Jugusuun1siseuswuy
TmifinaeninFoudlussdugauing Tneiiusslomivasnisi MOOC uldnudsil

1. wéngnsves MOOC Hnnslinsnennsnisisouiodrsasuiuuazinilneasiiaiiy

A Y A Y a I3 o Aa
E‘ﬁiﬂLW@LLﬂ{jQJJV'ﬂULia\TSUENﬂWTUWWlenLiUULLazLUUMaﬂqmiﬂmﬂ‘mﬂ'}W
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2. 3UUUYas MOOC USulhidiudnuasvesarsaunalulagUuaiunsavesnis
FoumsaeuliinedunanifmemnduniaiouiuaransaliGoulddondeniidesnis
Suuladneme

3. 3URUUVRY MOOC a315093819n153ANI5138UN1Ta0UVRIAnUANYT LYW N3
IANITLATOUIIATADA VBINITAMTUIIULAZAINTIVADU

4. Ydunusvenisld MOOC sewinaiseunulaeuaiunsafinselaod195iai57
ANLNI00INEININENY 9 wagmauNdUINaeueifleusiuduieuld

2.4.1 93AUTENBUTIEI MOOC

dtiniaunInemansuazimalulaguiagid (2014) 18391999 MOOC Usznaunie

1. 3le wu nsliedung mslideya n1sendaee1e n1smaaes

2. enasuseneussulall

3. MIaun wanasuanudeudi

4. Aanssueaulausig 9

5. MsUszliuNanIsIs e

6. MINAABUANTLA

Auwun dwdvindas (2015) wieussnsAnwilusieirusznouse

1. Lﬁlamum‘%su education content

2. MyUduiussenineiSeunazyaou facilitation interaction among peers

3. Anssuriieides activities/ task, test, feedback

4. WNENISUTOINANISISEU certificate (optional) windlagidumilyang

5. @:ﬁam'ﬁﬁﬂu study guide/ syllabus

Titima (2015) MsR@LNAen19n15An¥d1m§u MOOCs 971 6 Best Practices (6 Best
practices Usznoum 18 edX FutureLearn Coursera Udemy Udacity Wag Iversity)
Usznaunie Ao wuuvegeu IWaldes tonais Iwaiiaus Hypertexts lasin1s/laseau
waz Wiki Ing MOOCs 711 6 5¥UU ”L%%ﬁ‘[mﬁuﬁwé’ﬂiwé’ﬂqm 19874 edX way Udacity 7
T¥3Alenue1Uszinm 5-10 Wil adufuLUUYAFeY YaizTiienans 1y unAIny luguvas
PDF v30 Hyperlinks lognldlunsazningnsves FutureLeran unauianesy ag1e Coursera
Udacity waz edX &3ldld wiki iileduadufioulfanmnsadianindonisdnumdue

Yuwanuch wag Prachyanun (2014) asUsTneuilemn MOOC Usznoudae

1. course syllabus

2. Group learning Management
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3. Reading, material

4.video lectures, discussions forums

5. Quizze, assignments

6. Practical tasks, projects

7. certification

2.4.2 Usennred MOOC

Aunun (2015) Usennwas MOOC lein

1. cMOOC 811910 Connectivist MOOCs 1 ugUuuuiivduniunainnaielagld
wsev1e Wudsfieenuuuaibildiuwmsetnglusandg wudSeuduaunin aeldniedie
depudunsesiio wu Blog, Facebook tusu

2. xMOOC #931371n Content-based MOOC Model L‘fJugULLUUﬁLﬁummwmﬂwma
Yoy dnsasaiemmedenviiiiinanusiullenuseninnguvesiiseuniaiuaula

= o Y a =] 1 a Y a b4 o 4 1
willouru lagiTeuaziidiusinlunsussliunanuvesfisousieiu laun Cousera, edX
Judu

301 (2558) ladmsTuwunguuuunisileunisaeunig MOOC wannaeds neilasy

sunuunulaemlull 2 Ussan fe
L. & a ya a Y ] A YR v

1. cMOOC (Connectivist MOOC) 1un1sisgusMinangiseusuilesiuladuieli
U559 Angavang wunsiseuiswiulaeiiniseeusuluunuinviniuasdiowmaedaiunaz
o a 1% a & ) . .
nuiNskaniasy mugkazmuAniuIInny (Collaborative Learning) Wuune99nIg
a & o A ] PPN v = a v A o a
Seu fie nsasiuaIetievengy aundaui anvaulaluFesdeifiuierifanssulunis
FEUTTINAUNITSBUNTAB UL UNNT wanUA8UANT TENINANLSoUMEiY way

! v Y Y o a vy & a ¢
senineiSeuiulaou ldndnnisiFeuiaieiieniidu Open Content luszuuesaulayl
| [ 49{} a =1 a qg” [ (=] s a a o ‘zg{
swdullonifionadinsuastuuluil dnaglusiuwannesulun1sissun1saoun waudusn
1 |~ 1 o/ Ao 1 1% o o ¢ & a =) a
a0 0unans uavtldmaluladnied loun dedsausaulal 1WuinIeedielunis Seums
goulazUfduius wu Blog Discussion (Siemens, George and Downes, 2009)

2. xMOOC (Extended MOOC) U wisngiive n1shiadnus ludeaisinis Ingiseuain
WomWifigaeu Wuwdn finmsdrduiidenisieunisaeusidneu auwsuidaeulidnmniay
Tarwmih dnagldie3esie edansiSounsaeunimunduanlaeans wunslddedau
soulall sUuvuNMsseunsaeu dnay Wunsussenentndusey wastuiinliluiale n1s
@uengdlan vssunsousoulal WeLnTHIY TUTLATUIANISISIUNITEDUTN AN UL

Tngianig dn15tinistiu Aanssy nisvedeunanisiseus diegrenauillaun Coursera,
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edX, Udacity tfusu mai3sunsaeusie MOOC lunguiifierulanisu waglésuaudes
idesnnifunguiifuvasFunulumstaun uazaandunsdnuidedesidisinly as
Tusnsmageumsasu Tunduiuadu msuinmsuuugshafiuaandils uagliuanam
fnls B SisUuuunsuimsuanaiy

UNTANYILATUTANTIUNITT U AUTTIAUAANT LATUY YEAIANS

W Inendeuing (WUl awnsaudsliidu 2 Usuu Aa cMOOC wag xMOOC cMOOC

Yaa] A g

(connectivist MOOC model) Fainduneu dlassasavesnisasuilgisnisiiduniotiy
Y] v o v W & a Y Y v a &
nsza1e deau wag WanuddyduanududasyveiSou nedugiSeunidu adult
lifelong learners Fsaulalumsiauiiiedias 813w JUnuutifeITosnungenIsseun
d9AU 1Y social constructivism (Kop, 2011) @7u xMOOC (Stanford Artificial Intelligence
(A) model) 1438 n1saeunvuaguusinauwuunuankasiiunisisouseulaindedy
Tseufnwr 38n1saeunuull gnindu cognitive-behaviorist Tngasuvivaaaguuuuves
MOOC Figiseudhmaneiunnetaiu 19385MsSeu Awandneiu wagldidnsaounuanseiu

2.4.3 psausznaundfglunistuipiou MOOCs
dalnimuInemansuazmalulaguiienid (2014) N15158UA858UU MOOCs Fas
o 13 d' o w U d' . dy

pdBeIRUsENaUNd 1A lunsTuLRdaU Aall

1. NM559UTIUANT (Aggregation) N19L01D9UARTIUTINUNA UT YU N VAINVIANY
\ieeu auazidueg el ane fdle 1dle

2. N1583519AUFURUS (Relation) nd991nn1587U An3oe u1nilenyi3ouena

v Y o v & Aya Y v 2 ¢ a Y
avviounazaseduiusd exliiSeusud ezlsfieuszaumsaiidy lagenaagldndnnisves
L Y L4 G [

Ui anluvied visenisasuussiiu

3. 11583519855A (Creation) NAINTEUIUNITALY DULAATIANTAN HITEUBIA

v ¢ a & o | | I3 ad v ¢ ° & v

A39a59AUNALTUIIRULDY (FRognatu Vden AAviau nisutaus 1Judu)

4. M3uuslu (Sharing) gissuenaudslunanuivaudy q vuaTeYe

sUuunsiansfinweeulatssuuila Massive Open Online Course (MOOC)

ugaAns wazgUild (2559) lvinis@nwuagasusuuunisianisnwiseulalssuy
\Uawuu MOOC vasgaufnyiveusznausisasdlsenaunan 5 anu

1. AUNITUIMITIANTT (Course Management)

2. ANUNITEBALUUNISIREUNITE@OU ( Course Instructional Design)

3. gun1su(Course  Development)

4. unsthluld (Course Implementation)
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5. gun13Usziiiu (Course Evaluation)

Yousef, A. F., Chatti, M. A., Schroeder, U., & Wosnitza, M. (2014).

1. AMUNNTEBNLUUNISISUNTEDU ( Course Instructional Design)

2. gunsia(Course Development)

3. punsilUled (Course Implementation)

4. gun1sUsziiiU (Course Evaluation)

Daradoumis, T., Bassi, R., Xhafa, F., & Caballe, S. (2013).

1. AIUNITORNWUUNITSBUNTSEDU ( Course Instructional Design)

2. funN1TaIUT (Course Development)

3. gun13UsELIU (Course Evaluation)

Xiao, F., & Bens, P. (2016).

1. AMUNNTEBNLUUNISISEUNTERU (Course Instructional Design)

2. UNIIWAIUT (Course Development)

3. 9UN13UsELIU (Course Evaluation)

Kaushik, A. d., & Kumar, A. (2017).

1. AUNITUIMITIANTT (Course Management)

2. ANUNITBALUUNISIREUNITE@0U ( Course Instructional Design)

3. pun1siauI(Course Development)

4. grun1siluld (Course Implementation)

5. gun13UsziiiU (Course Evaluation)

Iniesto, F., & Rodrigo, C. (2016).

1. PIUNITUIMITIANTT (Course Management)

2. ANUNITBALUUNISIREUNITE@OU ( Course Instructional Design)

3. pun1siauI(Course Development)

4. gun1sUsziiiu (Course Evaluation)

AlUIN1sNsAnwwuuda MOOC (MOOC Provider)

IURBAN MAGAZINE28, 2017 e s3us3u liuinisudngasesulal MOOC usay
Auledagimausufeneiuaaiviu 83Ansmnge LﬁamLﬂwé’ﬂqmﬁwwﬁd%ﬁ 19879
MOOC provider l¢in

1.edX (edx.org) 181 MOOC provider 714ina1nN1557uF304 MIT wazum1Ine ds

Harvard uwivendeilidnsausgu MIT, Harvard University, Boston University, UC Berkeley,
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Kyoto University, Australian National University, University of Queensland ﬁﬁé’ﬂqm PRk
Seulidonnannvansanuninededuivilan

2. KHAN ACADEMY (Khanacademy.org) fladdlag Salman Khan fussdnslaiuansmn
fls GeaumsAnwanMITiuas Harvard S9awunseiifuividiviFoundeq TulsaTeu
‘Lu%maﬁmmam‘ﬁﬂmwﬂLﬁuizé’uﬁqLwiaqmaa]u?mﬁﬁauﬂmﬂLLﬁz%ﬁUﬂﬁﬂ’lﬁﬂﬂﬁﬂMﬂ
FIINITHNLOSUUFDUITIA99)

3. COURSERA (Coursera.org) AafslnoA1ans1a13d anunninends Stanford
NI NEd 89 191590 19U Stanford University, Princeton University, John Hopkins
University, University of Maryland College Park, University of Illinois at Urbana-
Champaign $1AUBIANTANNY WiBUAUIUIBURAINUATY

4. UDACITY (Udacity.com) #angnsing1n1saeufiaimes un13ingide Standford
99ANTNISANYY WaanIAlsTIuAUDIANTEIAA 199 14U Google, AT&T, Facebook,

amazon, 1BM 1Hudu Inedvndulusmumeluladuazfanea

(%
o o

5. Future Learn 99AnShilka1911A11s 39138UNNMIANGS Ul 19U University
of Birmingham, University of Kent, King’s College London, Keio University Laga4@ N3
199 19U UNESCO, D&AD tJusu

6. Thai MOOC 1as4n15 u13aneasleiuesing Thailand Cyber University (TCU :
thaicyberu.go.th) 1dulassnisnneldddniuamznssunisnisgaufneivessy (ane.)
N3EnsRANYIENT Taodugeudnwilulnedisiuunnnit 40 unnine1de wu ywiadnsal
wnInende, aantumalulaBnszaewndt Winummsaianssds, sninerduuiing 1Jusu

7. TULIBS MOOC L usyuvumF susoulasiuuuid af warunlngvioay awms
uvAnendusssumans tnedinguszasdiiteliindnwiidnesayn Bdumdeya 3vinide
wayIneinug wagmaintauvasdeyasie Tnedagdu dnfinwanunseamedeuseulaly
2 vigngns A 1. nsldauviesaun wag 2. N1slgwine1inug

8. MUx uuniisusauladuuy SPOC (Small Private Online Course) neldszuuy e-
learning B0INNITNBIF BN AA (MUX) LaeneIuini19n15@ne) @1Unaruesnisud
UMINYEUTNR

9. AsianUx tduwwanwesudmsunsiseuseulativuy MOOC veaunineaeLeLiiou
(Asian University) Tnsn1siseunisaeuanifunwdinguianun wannlegldeensuissa

Waves edX
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10. Course Square Wupaaredaisauseaulayl fianusedumpesavaziSeuseulal
Idyniinnian euuseufinned uituide vieaundvivu haelinsdeusieddu e
alseunsuavidealddng (USem Aesaaumds din)

11. szvvdeaszooulaviuuile WemsiFvuinidlnaadunsaifesd (Hussuvde
arszeeulatuuude iensiioudmislnaadunszifosd (MOOC learn.in.th) 1duads

= a o v o a o = o = = Y
UVlLiEJULL‘UULU@a'TVﬁ‘U‘UﬂLiﬁu1u53@‘UU§3ﬂllﬂﬂ‘U7 UBYUANE F18UDIUN LLazqﬂﬂawﬂU

= o

Fednszuuliiaenndosiundngnsniseunsasutasmsdnwiiienisiiouinasndin (@in
WeviMskazmalulagansauna unInedeuinasugisil,uly.) (edx)

301 (2558) Madhedhaminerdetuiluansvonandnsdisadunisliusnms sl
University of Aberdeen,University of Bath, Queen’s University Belfast, University of
Birmingham, University of Bristol, Cardiff University, University of East Anglia, University
of Edinburgh, University of Exeter, University of Glasgow,Lancaster University, University
of Leeds, University of Leicester, University of Liverpool, King's College London,
Lancaster University, London School of Hygiene & Tropical Medicine, Royal Holloway,
University of London, Newcastle University, University of Nottingham, The Open
University, University of Reading, University of Sheffield, University of Southampton,
University of Warwick wenanniudsdiniassusudsas 1@y British Council, The British
Film Institute, British Museum, British Library, 411378188 Hanyang Wag 1®13ne1a8

Yonsei U84l uaLd, Shanghai Jiao Tong UniversityUsginadu 1Jusu ()

2.5 walulaganuduasaasy (Augmented Reality)
2.5.1 ANUBRUEUVDY Augmented Reality

Azuma (1997) malulagainuduasvasudumalulagffiniswaunauinglulan
wadlow (Virtual world) @ a3 87 wWhanglanurienduduass (Real world)

EON Reality Inc (2009 81atidlu wae3, 2554) lalviddninaau Augmented Reality
Ao anmwindsuanilfinawnsaufduiusdvaninuindenass iWuauaiunsalunis
WanleenUITRATUAUANNATS

. a ] I3 aa ) v P

Augmented Reality A9 N13tiueIAUszNaUYeInNaINERTINAvaNINwInd oL T
a Al al a & 1 ! a s Y ea o v .
339 WalnToeAauN e 81uA1veIsUNMTTRNNSALTBS A MuALT (Santiago & banner,

2010 91aflslu yari3, 2554)
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Zhou (2008 §19ddlu 33, 2556) Talraununesn Wuwmeluladildwelulad
oufiumesasanmiaiiou Fanmiiaisazdeuiuiuingmemenilunaiass Jsuansn
1nanudussaasy (VR) iduisanisadrsnnlugduvuddsia Tnedidldazgndnluly
anmndomaiousildanysaiuuuinniy fldannsoldneviunmationfiasstudie
Toglulanasela

nila1 (2553) lanan11n waluladiaiiouads (Augmented Reality : AR) 1uuszian
wilweumeluladauesaaiiou fAflnnsihsyuuauaieaiiounuuinfumalulad nan
Lﬁaa%’wﬁﬂﬁmﬁauﬁﬂﬁﬁwﬂ% Sofunrusmiiesnuiteduineinmsaeuiiunes 119ae
mafinnmaiiouveslumaauiiafiadrsanaeuiunesadiUlunmiissuianiale Buwa
wenasslulnsAnsidiofouuumsudainsumemaianismaniimesnsiiin

ol (2554) lena1in weluladadiounaulanasudunaluladfgomudnenin
n19i38u3 Yreanseerevesnsujdunussenindanaseivlaniaion lnenisdinalulad
AuRseaiiow (Virtual Reality) naudnfumealuladnan wevilmdiuamanufifluniiae
Tnefl floadusznauvesdundonads naunaudunmaiowsss Wudnuaznsnaunay
Tuanmuindauiaiiauas s (Virtual Environments : VE) finslanauwuutisalny daele
Ji5euldrunu (Keep Control) mawiulana3aseu q fes fiSeuiidasslunisusaiiuded

Y
a

YU

a_
Cafle

4901 wazmenua (2017) anednaudiadagtumalulagdoaidouass lagnuiun
Uszgnaldlunuaiunieg ieliinuseleviograwnnung a1y

1.n15Uszgnaldlugnainnssy wWu guainnssunisnansagudvesusen BMW lald

= v

walulagdawaiionass lumumsudnlagligldise uannislduiuni darsideyaduusgin
LagNIsIIaeIMsnnusaztuneuveInMsUiRuatdugluuy 3 {F
2. msUszgnalinienunsunng lnensiiuddseysvaussuududa 3 46 lnglv
UnAnwinngiseusnsedag Uiglaglidesdudad Uiease aromalulagdeiaiiouads
19358 UU ARI*SER Tnsuminerdounndeanans Ganz taudadliidussuudnasinisiisin
IS a
BRRIOER
3. msUszgnaldniesugsiadunisldinalulagdeiadousselunisdoriennisdu
lnggldnuannsammuaunumvesiiwnuimhgluanmuindeualieunaisaauasian
dy 4 a = dy a ¥ IS
n1syevie lnsldanueadiniiswanisAfouargnueaduniwanisiavienismalulad

euUU CYBERII
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4. msUszyndldniesunislavaninsdniilededugsladunalulad Mobile AR

v A

wasmssusielignatsuteyaiieissuuuuRnislmivuiedie Samsung Wave aag

Y

szuUUfoAnts BADA Tnsgnéanunsaltiiuuauuasiadesissivieveviasdu o 1
5. msUszgndldiunsvioniien 1wy nsuimaluladdeiaiiouassluldifiouusi
Usenelngluau “The world Exposition Shanghai China 2010” &sluwsiagiesiingsenis
szthiauaendnuaivasanudulnediinainasimundiusiing o iuweluladdewadionass
6. MavszynAldiumsdadedudeeular Feuidn Twld Iineluladdeiaiiounts

1 19HIUNTZANAINBALN D189 15N AR UTUNS AT ML zaNns o kil Taessuuazyin

a L3

NTIATIZAERIDIAUTZNDURN 9

av

il (2554) nana3n wmaluladlaniadeunaulanassludagiuladniiunuimlivany

[

AN F19

Sbe

1. 9UNTNULAZANUTULAY Tanialaunaulanas@1u150uun g inLdsuas19nN1S

EunULazANLTULL InglangnuNisULUuEERIUNUIYM %38 1nue1s W3 (Roleplaying
Game : RPG) @slupwananansathlusiuiussuulanaiounaulanasaiiolvigiauiiniug
adouegluanimuwingauass flawiaauidndudiunislunusaranuduiisgluuy
1 v 1 = a [ v [~ 1 ~ & < (Y] o [ 1y a
19 q ldegraaiionats uslaindudiunilwmdaiduiavasluny dwiusuanuduiis
sruuANasealourauiulanaTatuayunsiauedua N1SLanIaEAT NSHABUTEY
BIANTTIND

2. sumsfne Taniadiounaulanass aunsaununyssenaldsuiumalulagdu o
a A 9 = vy Ay = o v Yo a va Yo o &
Mmagadedtunisfiny ideyaanseiaunisfnuiugiseulaviui fissulddudaUsyaunisel

Tndlufifiaiiousss fiseuinnszuiunssiudusews sysuunsieuiusulaeudulan

Y
¥ [

iadlounanulanaianndu Whledndsludsfidesmsisous

3. M3snwAulasnfeLaznslesiulssine nsuvalulaglanalounaiulanass
wlFugunismms Tneanizeg 98 Office of Naval Research and Defense Advanced
Research Projects Agency 38 DARPA Usewieanigowisnt Wunquiunidnseuulaniaiiou
panilanaie thanldlunstinlifunmms ThaenaSoudifeafuanimundewesiiui deya
$19 qiuﬁuﬁiu anunsnthunldfinnsedeulmveneshduaznanunsadoufdwes
mmﬂuﬁhaLﬁmﬁ’masﬁmﬂuﬁuﬁmmmLaﬁauf\]’%ﬂ uazlanialounaulanass sunum
ddnlunsteduldnguunsuagmitsnuininges szuvazdeliidmiiiding aunsa

aunemanysallusgazideaneiuleyaiiuiaianssiu
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4. mamsunnd ssuulaniaiiounaulanasaunsatsnldniinudaunmdniessuy
Uszanndudanissud dwmalinissndunisnisiadafianudsnindulesadlduasd
UseAvBnmanntu svuulaniafiounaulanafedsannsoldufugunsalnmansumeau «
i 1A303 X - ray w30 MRI ifieliunmgldidadensmaunndvie nsdadulaauysaliniy
uenNBvsdugunIndn arwaiuaiieunautulansuduaiesddnluduguamind
annsateliiihansaevuranunsaliivime MduguassanemsiviuaziSouives
FUe 1y mandinugs msauninluflansisae amnudusiusiumansaing Judu

5. mefugsia anunsadunaluladlaniasiounalaneSenldlusnuiiisafuay
o1Msuardneadiedu q Wuusslevddenisuimsinnislasenisneains msiAuteya
AAaudlaglameNLudIsIaImessiing1ausaiaurusruula nialiounaulanas
16 Fsspuvazannsathamenmassaiounauiulanadaiild iudeutuszwineinqiaiion
Bwwesnuneaivideansing 4 fifesnisesnuuulaznadeuANgNABsLiusui NN
TieiAnturesiuiineadns eliaunumsdndulaneasisldesnamanzay

q0u (2560) unumvaanaluladiailouais nan3in Jagtumeluladiailouasadl
unumilugusing 9 feil

1. fuanutiuiis maluladiasiouaTeanmnsatdunldifleaduanisidunauazan
i Tnglamzinuiidsunuuidumuunu s ainuen$idssuumusdaaiiounaiudulan
F39EUAYUNITUN LEUOFUAT NISUARIAZAT NITLANDU YBIBIANTTINT

6

2. gunsAne nalulagiaioudsaunsaiiuidssyndldsiudumalulagau o

Yo ava

Mmagtestumsfnyiiidveyaarseaunisfinwdudseulaviuidse uldduialssaunisal

Y Y

a ¥ ¥ 1%

Tdlufiiniaiionats f3euinnTsuIuMSTINAUSUIATHaOUESNAT 9N IV Y UR Y

a = Y a o a a 1 | a v
N5ase Nsaunun JUkuunsseuiUsuasudulanialiounaiulandSwnty duasuly
v P ~ & a Ay a Y
Assuinladngdludideinisisous

3. MUNTTNEIANNUaRANswar1sUaInuUsEma Nstmaluladialauasunlgau
AUN139M15 dunumardglunisteduldnguunewasnuienud1Inges ssuvasygln
Wi sIEanseassaLetanysallusgazideaieiudeyaiiuiananseiiu

4. 9IUNISHENNE STUUMALULAE AL D UTIANUITUINN TN A TUFRULNNGN19TEUU
Usgammduda n1ssusdwalinisandunisiidafidainudsaindudssadlduwasl

USLANSNNUINTU
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5. fugsia amnsaimelulafiadousianlflunuiifeafunuomsuazdsneans
9 9 Wuusglowdiensuimsinnislassmsneains msifuteyannauulnsiens iy
aamsssalivenausaianuRussuunaluladiadiouasala

2.5.2 nanmsihauvesnaluladanuduasaasy

wannsveanalulaganuduaiuaiy (Augmented Reality) Aonisunieringaiiou
visavyaanTaumAsIg 9 Adawseuly W a3 97 35le des wazdedu 9 Yiluuanuy
wiaeuanina tneflosrusznevvesainudady am Funananinwadeuaidlunaiad
(Reufesh, 2557) wnAaranveaunaluladanuduasaasy (Augmented Reality) An N5
Wawnineluladfinauetanwianuduaiwazanuduaswasudde fulugeonduag
uargUnsaiiBeudesns 9 1 Luuen reviiwmes viogunsaidu 9 Afuades Janmiaiiou

5IUUILWAAINANIUNUIIDABUNILADS NUNINTANNL 90D UULASDIRNEATN T OUU

'
=

gunsaluaniady 9 Wnennadouaiafiusingiussdufdunusdudlalaiud eidu
a aa o =) dy LY 2 ! v o
Amdle 3 36 nedeuln Fes Juduniseeniuudeinvglveenunludnuuyle

¥ a =

Lertad Supadhiloke (2015) 919838slu @3n1ud dSygInT waz YU Suduiiioy

na1271 wwrAaundnveunaluladainuduadaasy (Augmenter, Reality) Ain N1SWRIL
A | ) a <) a a Y v (Y] 1 I3 3

wialulagNnaruelanusauduaiwazanuduasuasudineiunugenAulsuas

¢ ! ! ! < a 3 = e A a ¥ = = a
AUNTULLDUNDA 6] YU LIULLAU ADUNILADT maqﬂﬂimau 6] NNYIVDY YINTNLANBDUIN

]

[%
A A

tuazuansnariuniaereufinned wihvelnsdwidefo vuaTesmisnm viouugunsal
wansuady 1 Tnsniadiouiefivangtuasiufduiustugldlaviud vedunimds 3 57
awad el 1Fee Jutuniseenuuudednelesnunludnuazla Augmented Reality
(AR) Lumedaiiuanuaiiousislonisnandanuisnnmdu a3 (Real) whiulaniasion
(Virtual) Tageinumiagunsaiiadoudl (Mobile Device) 1y aunsnlniunde Aoufiamesuiiy
A SandunnsldwenduaiilfiAnnmanufiaddyuues 360 03a1 M1 AR Code 4]
dnuwaizniiniadne 9 QR Code tnaidundeosdivasy Tanedana 9 a&ﬁwﬂmﬁmﬁumsdq
é’zy}zyﬂmuazﬁﬁaaﬁaiﬁﬁ’uLﬂ'%‘aaﬁaqﬂﬂiaiﬁiﬁﬂumiém WU wannalAduilofe wIolIUNLAY
Tny AR Code tuaggmndsuuuylinuanuuansdudmiouwdsliuundndasiang q udld
Juilaauseiaulnanuenndiatulufiede nielduiufiay ievrludesiu AR Code
wiatiy enuAsseRvian fimsgu vie wouduwduidluianlufiuiiuinm AR Code
9 Wisuialousmasdedaudlug Tanfimadnlannils weoravhuilduselevilunis

1899N179DNLUY
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2.5.2.1 nsyviunsveamnaluladauduaiasy

U3ums (2558) maluladmnuduaiaasu (Augmented Reality) wiannun1sinsien
nagUszneulumie

1. mywaseinnlagld Marker (Marker based AR)

2. mAnTeinmilaglddnuaigeing  feglunmm (Marker-Less based AR)

wilnn (2553) nsgvaunisarglureanaluladainuduaiwasy Usenounae
3 ASEUIUNTT LGl

1. M53ATERAMN (Image Analysis) W udunaun1sdum Marker annandileann
ndpaudduduIngIuteya (Marker Database) fiflnsifudogavunauassunuuves Marker
HievanAiaseviguuuuTes Marker

2. MIAIUAWILAUITS 3 TR (Pose Estimation) 189 Marker Wigufiundes

3. nsvUIuMsa e wansdiinnlunaauiia (30 Rendering) Wumsifindoyaidly
Tunm Tngldadumiads 3 fafiduwnldauldnmationsss

4308 (2012) #dnNN15U83 Augmented reality wAlulag Augmented Reality lng5u
wiazUsznaulufenssuiunmsdes 9 3 nszulumsRad

1. M3ATIERAN (Image Analysis) i udunaunisdum Marker aanamdildann
ndpaudrduduangiudeya (Marker Database) fifinsifiudeyavunauassuuuuves Marker
leunsnAiaevisuuuuTes Marker

2. MIAIUAWILAUITS 3 TR (Pose Estimation) 189 Marker Wigufiundes

3. ASEUIUNSAIINMERTA 9nnaaudiA (3D Rendering) Wumsifindeyaidily
Tunm Tagldadummis 139 3 88 Arwaldauldnmadousss

188058l wag 1IN (2014) dnwarn1TILATIER Augmented Reality WUSUSZLAN
AuEIATIEI WU 2 Ussan Teun

1. Myiangvinnlagendng Marker iWunannlunisviiau

2. mAnTeinmlaglddnuazeing q feglunmaniinsizs

W (2558) waluladiendiiu fiszuunsyhouutsesndu 3 Usvian leud

1. Geospatial AR system tJuteen§Afi#esddun1svieusutussuuiniea (GPS-
based AR) 8n@70813 LU LN Yelp ﬁlﬁ%’mamﬁaﬂumﬁﬂﬂmLﬁa’aLLaz;:JmﬁwmiJizmwi

TunsAumanIuNwazs 1A
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2. 2-D AR system ({uteen{iigniunldegraunsnareiiioasrad feusiusfugnin
(User engagement) kagfnaslasuaiufienlugsianuan lesnenududeutioanie
p15UsTLAMBY Tasioon$ussanil axAeuingassdilinaneifusiuuauda

3. 3-D AR systemn iuoonsluguuuuanuiin deldimeluladtugdlunisndn daulg
wltlugnanvnssuviin 1wy nananedesdu Wudu

Akkharaphon Panpradab (2016) na1331 T uneun1siinaluladiadouass
Usznousie 3 tunou

1. A5IATIERAMN (Image Analysis) iUt unaun1siumn Marker a9namdilea1n
ndpaudduduIngIuteya (Marker Database) fiflnsifudoyavunauasgunuuves Marker
HievanAeisuuuuYes Marker msliasizsinin ansnsaudslaidu 2 Usziam loun ans
Anszinmlngende Marker WWundnlunisvineu (Marker based AR) Lagn153LATIERATN
Tnglddnuazsing 9 flegflu nmuniias gy (Marker-less based AR)

2. MIATUIUAWILAUITS 3 TR (Pose Estimation) 189 Marker Wigufiundes

3. nsyvIuMsaisnmaesiii 9nlunaanudld (30 Rendering) Wunsifindeyaidinly
Tunm Tagldandummis 139 3 §8 Adwaldauldnmationass

BUINA Uag Wwaude (2560) NI NszuumTuvesmalulaglaniaiiounaiulan
939 (Augmented Reality: AR) Usgnausig 3 nsgUIUNSuan aun

1. MIATIERAN (image analysis) WutuneueIn1saumunsnnedanami léun
Nnndoaudduduangudeyainsanesiioonuuul’

2. MIMUIUAIRILALUNTS 3 TR (pose estimation) VBILNIALNDITIUAUNRDILERT
Tusuuuuendfiszynnuduiussenieiuntsendeuaziuisesniaines

3. nsyvIuMsaanmlaunaawidd (3D rendering) malulad AR Wumsifiudeya
Tunaanudd diltlunndildannndss a dumisiasamy

2.5.2.2 wadlaveunaluladaiuduadaasy
watavaunaluladanuduadaasy lng Hayes (2009) louwvunaiinveanalulad
Anuduasuaiull 5 Ussian fe

1. sl (surface) Wunsldiudiu iy fune wionds weldpevausaiu
waluladanuduadaasy

2. mM3ld3uiuy (Pattern) {Wun15andngusne dnwoe vi3oLA3neviing (Marker)

3. M5kAATY (Outline) N159ATLATITN LAUTOUUDN NINATIY 6 USOLHUAS
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8. msldsumaiiss (Location) nsldszuusmuasumisulan vse Sies (Global
Positioning System : GPS)

5. msllalaunsu (Hologram) n1sléinszuiunisiiisenin selansail (Holography)
dieliannn

Augmented Reality w3o AR Wuwaluladlvl finanuelanuierinuduase (Real)
wihiulanwaiion (Virtual) lnentunagunsal Webcam,ndesilahia, Computer 53uiunshy
software #1139 vilfanunsaneniunmiifidnvazidu object Wu au, &0, Aweq, das
Usyvann, e1ueanid Lusu

2.5.2.3 psAaUsznauvanvaslaniadounaiulanas

Yoy (2551) na131 1ann15v191uwesszuy AR Wunisdimeluladuimaussning
Tanuvsanudusdmazauaiiouasaddieiu srensldssuugenduisuazaunsal
Jeudesqiuiviauneuiiamedviogunsalduilifsadedlagesdus snouresssuu AR

[

a
ENIN

e

[y

1. ¢ Marker (30 Markup) Jadupsosmnevsedydnval viegunmidmunliidu
fadSeudieu Audsinulilugiudeya (Marker Database)
% a al % I3 % [y € A & LY d' dl' o
2. ndedIAle nassiuLAL ndaslnsAniiilens wiefdu Sensor U 9 LHBYIINITATS
a ¢ . a ¢ A A o Y
AATIZRNN (Image Analysis) LagAATIZ9N marker Usziandu ¢ Anmuali ngssuuay
MNNTAIUIUAINILIAULTY 3 TR (Pose Estimation) 489 Marker Lgununand
| & a & o e & AN oA
3. dunaning 91adureninAeNiIwes Wsovenninsdnidetoniodu
4. GoNAWITNTOAINUTEUIANANRATININNTDTAUUUAINTR NTEUIUNITATININ
gowliAannluiaa 3 47 (3D Rendering) LﬁumslﬂwﬁaaﬂaL"ﬁﬂﬂummmwmﬁﬂLmu'm,%q 3
Aaad o % v A v v 'y a
fanAnnalaulanmviseteyadouriuluuuningss
WA (2553) NA1I1 NanN1sYeIwmAlUladdlauase Usenaumie
1. sMarker
2. napdInle naswIuwAN naeslnsAnvillelis WSosdu Sensor DU
| & P’ & o e A A A
3. dunaning 91adureninAeNiIwes Msoven ninsdnidetoniodu
4. gordwIsvsaduUsTINaNaaaT 1IN NS D InquuUALER
5. ununveswmatuladlanialiounanulanasa
2880508l war1inIsT (WUU.) narrrmdannisvaunalulaganuduasaasuay

Usznaume
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1. 1 Marker (UNAULEENTT Markup) A9 9

2. ndos Webcam flofie wiafdu Sensor u ¢

3, drunaning onadusenimmsrenfiames wieflede wiedu ¢

4. druuszinanaliioads Object 3D W Software

Yoy (2551) nanriesdusznoundnveslaniadiounaulanads del

1. 113Anas (Marker) 30i38ni1313a8U (Markup) v3e1e0151An (AR-Code) T9lunng
AMNUARILNLIURIIRG

2. udayaaunn (Eye) Tduasiunisved 1oe1slan (AR-Code) uindstayait1 AR
Engine 1w ndadiale ndeafuuau ndasnsdnidefovioddudyanas (Sensor) u 9

3. goviduasludiunisuszanana (AR Engine) iushdstoyaiienuldiudvensing
visodulsznanatiieairsnnvide Tnquuuanuiia

4. d@runanana Display ‘vﬁaaamewaLﬁ@lﬁl,ﬁuwasﬁayjaLLamvﬁumwﬁ AR Engine
danbilugunuureanmseifle Wy 980 mATeUATYY 200 MABNAIADS 300 NLTIULEH
sannlnsdnsidedoniednisuds 13a1unsasiundeas AR Engine uazaann widieiu
Tugunsaliflen 1w Insdwidefioviodu 9

Audwaluladnisfny (2561) na1v31 Augmented Reality w3 AR \Humnalulaglng
fnenuelanuismudueis (Real) iirdulanialou (Virtual) Tngsinunisgunsal Webcam,
n&eaflefie, Computer s3ufUNslY software #ine 9 Wilanusaseufunmisidnuasdu
object W aw, &3, Aswes, daiuszrann, srueinmie Wudu Wunisvumaluladumany

szyglanuenNuduaswazAualauas I 1e 18U Aren1slETEUUTENALIS LAY

(% Y L3 A

1. #1 Marker (W3aMarkup) Fadunsosnevsedydnual wseguniniiivual iy
fudSeudieu dudsminulilugiudeya (Marker Database)
Y aa o [ v o A A CIY a 4 o
2. ndevIAle ndaniuwAy nasdlnsdnniedis wsedidu Sensor Buf LileviNIINS
AATIERAN (Image Analysis) LagilAszian marker Usgtnndu o Anuuall lngssuuas
nsAwIALals 3 {7 (Pose Estimation) 984 Marker iigufiunges
! & a s A o e A oA
3. dunanina enadurenmasuiines wierenmilvsAnsidete wsedu 9
4. gaviuIsusodiuUseaianaioaien mmIeinguuuauidd NseuIun1sasenIm
aosdfivnnluwaa 3 &R (3D Rendering) Wunsiiudeyainlulunmingldadumiags

3 fandwnddaulanimvsedeyadeuiuluuunimass
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2.5.2.4 ANUARAS19ATIALATUINNTSU (Creative and Innovation)

2.5.2.4.1 {71 ALY AINEIAYUDIAUANESINATIA

€

AuAnaseassA Wuinweniauls WeswinauenuAnasnassdausaiseusle

liifeadeaiunsassddius LildiAnanusedunalaiiissednafen anudnairsassdilo
TushyaradiinunszuIumsan iudszaumsal anuslumansananivsig q vsum A
Feavgy Feilegluninauvesesdnisiidesnswauindndast nszuiuns msideuay
fimun maihdsteyaiieAnuiansruiunisaduassdiuhlden uddeuminededdu
udaimuiesdnug Ussaunisal Anudensngy uagnsiinufuaneudigdenaumanis
Boufuazlinmdauassaifioliifnuselovitueadnising o (@34 Midm, 2558)

Aanese (@anduduasunisaeuinemanswazinalulad,2016) UnTeine1vnisisiu
98UNYINAINAAATI9ATIA UN1BD9 AINAReLUNUE (Divergent Thinking) AeAluAANANY
fienns vansudvatoyy AnldnidlnatilugnsanuseAugaudanlmisudansAnduny
Wnsuadgymle

Guilford (1967) lalsmanumanein anuanaseassea WunuAneiuntds (Divergent
Thinking) flamuAanatefianIwalewd vareyuAnlininelng dnvue AnuAaLduiazih
lUgnsuszAnsdudanlvdsuianisduniinsuddymlidisadeanufnoiunts
Uszneaudig AuAngi3u (Originality) pmnumaadlunisan (Flexibility) mnudnavdenase
(Elaboration)

LABINDU (Kirton, 1994 8141y lAudy AnAdnAu1Tu, 2554) a5urei1Audn
afsassfiduiauinisvesyaradaudlutodinasldanmuindeusiauisunaieidy
YAGNNIN

DrEdward de Bono (8173 1908, 2557) Idl@duarununeii saduaiiudn
a¥1sas3Alinn awAnaieassdanunsaiousld iAot estunsamssddiud auda
afassdlilfiAinanussiunalafisaviniy anufnadsassadaduminniieiudad
uanene AuAnaisassAddudiosdinisfiunuan dunisAnuennseudunisviiainnsgn
MuUAsununnudn nsiaunauanazdedlifanueavimnuwuuidody uena N
Dr.Edward de Bono §auusUszinnizinld 3 Ussamlaun

1. N3ARLUS (vertical thinking) N1sARKLARIIIL \umshnfionisassvasdigndes
Fuwmduna Iiesziuenuszmdeionain iilethwidenassisianan wazldlunsudly

Jann Bnvisdsanunsamdamadendu q eon WeAununiudeniinngauainazlifnmi

=))}

1@ v

d' a A g i ada &\ = o a & = a a I3 |
U 9 @ﬂm@l‘u(ﬂ@Lﬂu@ﬂ@@uﬁﬂ'ﬂqaﬁﬂ@ll’l’u’lﬁﬂ) ﬂﬂLLN%gﬂ"lﬁﬂ@lLLu%ﬁQQSNUi%ﬁWﬁNaLLWﬂEJ\ﬂllll
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AmELYTaiNe LagdafisziAniduduiviamellidennuAnadisassd waznisAann
Ussianidunmssaumaunnuitilasazivgsanisnssngdenisaauudaduuiuddyues
AU

2. mM3fnuuatne (lateral thinking) MsARwWITRensAnTinanrdanALg 9N

WIoANAALAY 9 SauterudnlandedAuionurddlua o lngunfuairuAnanilegas

Y

A5199UNUTraUNTALALLAZ AT IATAEUTE AU ASARLLIT19 w3 an19lunis

~ A ad a N v a aa LA 1 A Y & oA v

naundanAuAnIffuiieAunIdeiiFendt “andn” Ankuitiaaziduioanisnsedu
a a ¢ a 5 v a ¥ ¥ [ a

ANUAndY 9 Inglufingaunasnginast anvsdsanunsaAnnuunszlanduls loglidedses

I o v 5 a [ a v

Juaiutuneu wasilnlasuynleniandnu

3. MIAALWITUIU (parallel thinking)nsARLWITWIL 1WUA5I9ANNARRANS 9 asly
¥ U ra ra Y a ra U Aa 1 a a a g.J/ 1
119 9 fu laglainseng lidnslades lddnsdnduiinnudalagn anudnlaransus
L3N N1sAnkULLIgYliAnNIsdTIakarNIsAUAT GG EIRUETRINY 9 NouaTunTe
fndulalnge1AunIzuIunTITELAENTEUIUNTEBNLUUMATIAISAALILITUIUTLSUNINIEAN
wuunLan 6 Tu (Six Thinking Hats)

Junsifigy (2560) Na1I1 AINARES19ETIA 38 Creative Thinking Ao AIUAINITA
Tunrsnandaniudunuy wanene wasmsnzauiunisldusslend danszauynnade nsld
AuaunsalumsuAdyyludinusgdriuvestuedusuuiuand 1l a1ndy Failugnis
aivassaludeanne Amnuatunsalunsndnduuuud bimdouaudu inliiAnuidulng
nandsweslnl uRavzdulml Tasanislui q Tudseu @«

L Ly ] a a .3 a Y o o

V150U wazlug (@anduduaiunisasuineiaansiazinalulad, 2016) TiA1911n
AN AuAnasRassAuaNaNnsavesy ezl lugadslg \enandnlng o
FUTIANENIatUNT UseRvgAnAudaudantu wu wwhdudunurasnliiiuay 1a3eq
Twurie Ssseleiograumenanayiilan

(3 CY 1 a a [ a Y a 1
narens Lazauy (@anvududsunisaauineimaniuazimalulag, 2016) laesuiein

a 1% & a o 6 a (% 4 [ 1
ANUAREIasIAlduNSEUINN I INENasIn Mshuszaunmsaliiiudalvegluulva s
A8 (Dredaht. 1960) Msiarumnednduanuaunsavesyanalunshin asmandnvzeds
wlan 9 Tvigd 9 MANINNITTIUTINLIANNS i o FsiAnTulmisanuilugUvendnnani

Aavy 13300AF IenransysetluiisanszuIuns seTon1SNLA

aansuazlawnu (@ardududsunisasuinenrmansiazvalulad, 2016) 95U18

ANMUANASI9ETITA UUEDY ANUAINITE
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anvan (2549) tananifieuAnaseassatidn nunells ANUEINITIYeIANIveY
yanafiusznaUmenAnAdes Andandu AnaziBunane uarAnTBunauUszaiuIwAn
Juwunfaldnanefiemis viewuusunide (Divergent Thinking) WunsaadivinliiAna sl
visaiumsfnulasiuusaudludsning  Afegudaluiiuszansamanindy vieussivg
Anduds 1 il douRuasdumsanilasiugby

ausuuu (Spearman. 1963) ANUAAAT1NETIA AD 91UIITUAUINITVBINY B
anunsnasNanantui o @anduduasunisaeuineimansiazivalulad, 2016)

aslla (2555) nanin mewmngBeulhduyneadifiniuAnaiassaidaannuags

'
v A

audidudndudesinuinudnvuzvesyananussnUsznauauanasisassaty 3 16

Ia ¥

lauAdanuauan 40 d1udalakazyadnnin wasdAnuNaIIuas1eassd Naa1udnd

ee

ANUAUNUSLazALASUT IR WAz NUkaETANUALRUS A UAMUARAS19ET5ARENaE
99aU03u (Osborn. 1957) AruAnas1sassaLiu Funuinisuszyne (Applied
. . A s v £ A o \ - S a a ¢
Imagination) Nuywdas1swuive uidamignivssau (@anduduasunisaowingieans
wazAlulag,2016)
Davis (N513%1n19, 2544; 19489310 Davis. 1973) lA53Us0UIAALAEINUAINUAR
Py I3 o a a Ay v P =~ a 9 ¢ & ' ' v
afsassAvesindninenflana nimgulvesnnufeaiieassd neuvadungulvg o la
4 ngy
1. MU ANUANATINATIATITNTATITY UNTRNTINEIMINTATLATISRNAIEAY LU
N508a havesa IauaLulIAANeIAUNTIAAANLAAASI9ETIAIN ANLARAS19ATIAUNAL
Nnanudaudenigludaladiinseninaussdunana (Libido) Aumnuidnsuiareunia

d9A% (Social Conscience) @ Alu uazsn Fudulndaingiuwilvg na1idn anudn

'
a = =

a¥uassdtuintuseninsiaituialidibn degluveunvesdnduiiFondt Sadeu
diln

2. NQufANUARES1EIIALTINg AnTsuTey ﬁfﬂ%mﬁmmﬂfcjuﬁﬁLmemﬁmﬁ'mﬁuﬁaa
muAnaf1sassain WungnssuiiAnainnsFoud lasidufinudidnuesnisiaiuuse
mimauauaqﬁgﬂﬁaqﬁuﬁqL%’ﬂLawww%amumizﬁ wonanisadumuduiusmaayan
femsleseuduiusandadmiclugidadising q shlidnmuaelnl vieddmiingu

3. uianuAnaiassdidanyueden tninivetlunguidfuuidniiauda
afwassddudsiuyusifadundumin giannsnimufnainsassdesnuldlaferid

dansurienu Aeddnauies welanwes warldnueudunudng MMMasnuLYBdIzaINITe

Y

77
= 1

LAAIANNANAS19ETIAVDINULEIUN LA D 1A UATUY 98 UN1TATEN1IENTOUTTYINAT



51

v
A o

WweguY lnandsusseanaididglunisasieassain Usenaumlreannulasndeluls
F0TNY1 ANUT UAITITALY AINUUSITOUNT ALLAUANUAALALNIT LT AN 19T AE5U
Uszaunsadlul

£

4. vuad (AUTA) ngeiiifusuuuuresmisiamanudnaiassdliiniuly
Aynaa tauiuwiIAnINANARas9ESAY i ulleglunyudnauuas mmaawmuﬂmwuh

MSHRIANNANASIATIAMNIUL LA UsEnaume

4.1 N393ENn (Awareness) A9 AIZRUNTIANUAIAYTDIANUANEI19ATIAN]
AOAULDY diA ﬁgﬂuﬂwﬁ’uLLazamﬂm wazmsyiindsmuAnaisassAndeglunue e

4.2 AUl (Understanding) A dlaus anudlegeindduiossnass
7 MAgtesfiunnuAnadieassd

4.3 wAilad (Techmques) Ao miwﬂuﬂiumiwmmmqmmaswaii 17134 7
Humeiadyana wazwadaiiumnsgu

4.4 nMsnsntinluauesIvesdanng 9 (Actualization) Ao n1533nusensENTin
Tunues welalunues wasneneuldmussazneneuldauendudnonm savnsda
nsfuuszaumsaleng q leednmsusudaldegramngan nsnsewindailousywdeiu
MsHARHaTLEAULD wasdanuAnfidaveuiiiuynguiuuresdia

2.5.2.4.2 NIEUIUNNTVDIAMUANASIIETIA

U a a

PMNMTUATIERTBITNNTAN YLz TNININgT lAnwIAgIfuANNANES1saTIALAY
ladnaautunauNSAnANUARES19ETIAL) Al
-y 1 a a s a v 1 1
108879 (@oTuduasunsasuInemansiazinalulad, 2016) lananinseuau
NSVBIANNANASINETIA RNANARGSIUN o 3 4 Tu
& = . 2 o a 1% ' ' v a 1) ° A
1. Yum3eu (Preparation) lJudwinTeudayasia wWu Yayaieliunisnsgyivie
N v A v A v Ac Y & a
LW ignaes viseteyassydymvseteyaniludamianss waat
2. TuauAnAnIunsoszeziinda (Incubation) Lutuiegluaiuiuiievesdoya
| ng 1 U 1< = a 14 1
m199 Meludiaginn azilsayls Usiaannanudussifousoudsn llamnsaazunan
AMNARTIU JsdeunuAnlIkey 9
3. JuALAANSEIN9TA (Ilumination) iWudufinuAaduautulariunsisoulses
waztfonlesninn dunuseng o Wmeiulilaunseanedn soaiuninau@n daiau
4. TunpdeuauAnLay Ngauliiuaie (Verification) lduduiiainudn 3 1

a

¢ & a 4« a o
HIN w LUU@'J’W&I@W%LUu%iﬂLLagaﬂ(ﬂﬁN
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P9aUDTY (@n1duduasunIaouInemansuazimalulad, 2016) lavgenszuiunig
AAnadassA Wy 7 Ju Ae

1. mataedgm Junsssyvdenmutssiuliym

2. mawReuazuTadeyaiudusisumsnunutoyadieldlunishauitym

3. MTNATIER Lﬁu%uﬁﬂﬂﬁ]’lim”lLL@%LL’%]ﬂLL’iNSﬁaiJUa

4. msldmnuAnrsedmdeniiemmadendis 4 WuduRansanedsandonseunsy
wazvnmadoniidu Wdlivane q w1

5. M3AA (Incubation) wazn3¥ilnsEans (Lumination) Wuduiivildaslaine uay
TuflgafiAnaudnuiuwdinsednsdniu

6. MIFUATIEA MTONITUTTRUAIUAN 9 LTei

al

a [ v A o aa a a
7. nM3vsziiung 1WUNIARLEDNIINANBUNLUTEENEAINIER
dnus (2523) laAnwuAgatuaNuARES19aTIALaIATAA A UTURDUNISIAAAIIULAR
a519a859A17 4 Tumou Al
& = . ) 1% | = ) R
1. Juw3ey (Preparation) {Wudunoun1ssiusindeyanis 9 erfuauiniliiay
ANUTANTE WiemnUsEnaun1siatsan tnvendeiugiurenssuunsnelul
[ v a 1% 6 o < % <) v o aa I a I
1.1 msdanatinAnasisassaindudeadutindunea s wazaulanedudan o Tul
av v o
AlewuLiuLaue
1.2 Msvuun wnedia nsguiunistwundeyaildainnisdunadunanangiield
Junwimslunisaduanudnsely
1.3 maveaed Wuiilavesnsadnassanu msgnanismeaeswsiludeyadmsy
AnassasIAnaly
2. Fuilnda (Incubation) i udui ldardmsunisaguimduszezndefnlionn
vnasawnuldlaldanufame Msfinditiunsesianufnduaziivinlaglisen
3. FuAn@an (Ilumination or Inspiration) WuduvesnisuansnzaseadssAegns
W11939 FeanunsaNeaugn1stun1ssisy ieassassdaueguiudn lnunaen
4. Juiigatl (Verification) {utunsvumiu asivdey Usuuausediuaisnisitidle

violl Wielifneuignissuiueudunginainely

1%
P

Divito (1971) lAR1IUUATUADUVBINISIANAMUARNES19ATSA IR

[
v LY = a

1. JuAATIE9% (Analysis) Ao Tuduiansowdyivaniunisal Jedrusnnaziludgm

#1399 Jsymazgnihuniesiest mvuateienslifaanudnlalulywuasdiudseney
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=

2. Tunaunau (Manipulate) nas3inian mdgyn Tiasieidaynn Auaai 9y
widgmaggniunaunaIuiy fagdeserdeanudutaslanazanudilalulym

3. Jun1InUgUassa (Impasse) iutuiinduvsswaziiuduganvosnisuideym
luguilazdanuianinisnisuegslumsundymiuldlile Anlisenidn duwmadlunis
wAUgyu

4. TuAnean (Eureka) WuduAnuddgnilaviuitviulandannilanvguassauinds
FeagyiliiAnaulaognenaundslunisuAteymiiue

I a ¢ o . ) & & I a A4 a ¢

5. Yuiigadl (Verification) Wutusisandunuguasiauaztufneeniteiigainsisaey
ANUAALTBEUEUAIUARAINET?

Unde (2521) na1111 AuAnaseassalddndudedidunewdudduduneu
mananusiidunisanasiuanunnseiluidedesiuaufnadeassh nsAnasieassd

o & v & ¥ ' a v ¢ Y &

vosuaaa Winludesduduganauely uinnufnaisassronaduduneulalunnduneu
molull

TN 1 NSANETATTATUA

Jui 2 Puilnaninoenin

J A S v 3

VU 3 PUasasIA

g A ) a P e a 1

WU 4 TuANUARATINETIAAIUSERYS Y

TN 5 TWUSUUTIANLARaTassAdeUsyRvg v

o '
v a

TP 6 TuANUANASNATIAGIEN da11TauanIANAMTULINSTTY

aa v

a5%8 (2558) L9YINNISANBINTEUIUNITWAIUIANUAAAS19ATIA L UANIUUNITANEN

'
= a a

FEAURAUANYIY ORMANYA LTIASI9ETTAANITANBINUI NTLUIUNITWAIUIAINUAR
v & g./l U dy

A519855A 4 5 TUNBUAIT

1. anuslumans

2. ANTWRIUIYIN WL LAYIAUAR

3. NNSASIIAUAR

4. N1SNAUNTDILUIAIIUAR

5. ANSAS199RANW

Hutchinson (IW1a1 wina) danuAnediegiuianufnasivassatudunszuiunis
= vaa Y v ) ) ° | 9 iaa v a ~ b '
Weuleamnuindegitnnien au%uwlﬂqmmmﬂzgm"luwmismmmmmwmauqaw

12

I3 =) I3 [ 14 o w a v A
swswsesnuuneraduldls Inedadunishnsail
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1. Tuwissndunisyiusindszaunisal dnsaenasgnuassianyfgiuiiowddem

2. fupsuAniadodla WWusseeifionsualinden suduiliesninnisaiufn uddsdnly
2on

3. Jurpan1siinanuAn Wuszerinmnuaaluates Wuniseaiuisuidymnse
NUAIRBU

4. Juigeul Wuszeznsasnaeudsedunalagldinadisng o WiegMnauiiAneanin
N I
Uuluasmselyl

NOLIUT (@0NUUdNESUNTARUAINENFanskasalulad, 2016)

(%
[y I =

1. MafuwuANLae Budl mwddndna duau June Tulule
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W OAUBIAIINADINT ANUNElaveny LagldamdallsnnnInueu LagAseNmuIUY
Tnaifiufinwzungedns seundaduduvesnulssivgdadudaniandulml ldlasuazandu
& o a v % & d A a a a 44 g
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1. AUAREs19a53A Usziannsiud suwlas (Innovation) Ao wulAa?iLdunns

o sa =3 | i 1 a s TR~ & a A& ]
asassadalady wu ngulud nsuseRvglul WWusu Wunisfeimdunimsinuinnid
& | | S o e w y A g o a a | [T 1%
woniludiugas veasusendt “uianssn” Mdunisuiendaussavgiuidunld welvng
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wraeeing o Wsaeiu uaneliiAnuuiAaindduiaue Wy nsiianuimeednmansiy
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4. AuAnas1eassAUsTinnn1sasnidey (Duplication) Lludnumgn1591809430

aondguluuIINAINEsadY o 9199zUiulsalds uwladliudanlyannifuiisadniios

wid UV SIAUULANDY LU 1ATOIMAINIY UNINAY NTneuRs N15eU 1ATedUsTAY Wk
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1. anufnadsassadszavnisilasuntas (innovation)

2. ANUANES19ETIAUTENNNISEUATIZA (Synthesis)

3. AMUARAS1SATIAUTELAVINITaRNLEsY (Duplication)

Taaa 197 warduddy (@anduduasunisaeuinedansuasinalulad, 2016) 1a
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1. urandnfiuvanivl wagilenderAn danu wagiansss

2. Wunandniildldnishndaudasinenidnuands vernudndifiuinou

3. 1 Bunandndlasuannisnszduogisgauassioiles Tianumeneugs

4. Bunandsildannisussanalymidsroutazaguiniouarlaindndn

AUANAS19ETTA (@andudauasunisasuiveimansuazivalulad, 2016) @w1se
95U1wlA 3 anwag A

1. anwagn1nsruINNgT nineds anusdnhsietymuavanunsaudludymlaedied
Sunouarluszuy wariwaldldlianusslewdluddudseld
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wand dAuAnsENaseaTsd do1sualty J3unuins uasilnudangy MauAauazns
o <) o 1Y o A a A 1w a
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2.5.2.0.6 SEAUVBIAIIUANATIEATIA
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Wuaiesdaslagsgaunnufnaseassa
pandu 5 seeu fisdl (Tayer, 1964)

FLAUN 1 AMUARASINATIALUANYUEUDINITUANIBBN (Expressive Creativity) Lu

msnanmegvuiviulavesyudiludun uanieenmnufnegdease

v A

FZAUN 2 ANNANAT1NATIALUANYMZYOINANAR (Productive Creativity) LU 99UN19
favy viseInemmansgududunlsrudunandndedosandeinusulausenis

JEAUT 3 ANNARES19ATIAlUANwZY8IN15UsERAY (Inventive Creativity) 1w s6iu

!
J I

7 ganuagdidgiy AavmelinIsnsiiansAnusefvg dwing q Alimileulas fad1ades
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uzgUasIALiianudNse
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FEAUN 4 ANANES1NATIALUSNYUYYRIUTRNTIU (INnnovative Creativity) Ao 1n13

UFUU g SIvuATinye ke NSAMUANTBULLIAR
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STAUN 5 ANUANESNETIALUAN YU YOINITHAUIANENIUAITBIANIEREN (Emerge
Native Creativity) Aeldudnnislu 9 eiheenuuuadivassdmsiianuauise éfﬂamagm
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2.5.2.4.7 ANUNUNEVDIUTANTTY

winnssu (Innovation) wnedls Wewsnhanudnasassaianald Wvlnduese uas
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U nansauaivl nsusnnstndy wasuianssuiduunusssy wu Buewuulng 4 wwunns
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UnAsad 8. WInNTsuiuANASNST AuAn wazaude (Jusu
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Wraula Wiladeuazsiasiiuniseunuulanailonass nan1sUsziiunun 1 nuedssuy
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1. Anseiugndsifionislrieuduiud iusudiifeades (Structure)
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3) ANWI9IUINNAIDYS
(Case Study)

3) 9ONLUUITNITNTYm Anwen
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(Preliminary Design)
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4. MNMHULAZAMUILIRNTIY (Planning and Development Innovations)
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5. nagU (Testing) Usynausae
6. UauonanTIAUILIANTTU (INnovations Presentation)
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wazdaAsIzMananskazulelng (Salavou and Avlonitis, 2008), (Brad, 2009), (Li et al.,
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3.2.1.1 ngudaegne wusdu 2 du Ao drumaluladaisauna $1umu 3 uas
frumaluladarufuasaasy 2 sauvianun 5 v Tngldnnsidenuuuianzas (Purposive
sampling) Tneidugfisiuszaunsaflusuiiiertoseensten 3
3.2.2 indesilenldlunsifossesd 2
3.2.2.1 szruumsiansiseudasiuesulatduuulaniomaluladanuiuads
La'%uLﬁaLﬁuwjuﬂaﬂuﬁmaﬁywasiﬁt,l,awiﬁﬂﬂssuﬁm%’uﬂ’ﬂﬁﬂmszﬁw% QEUINT URIINYIRY
51 )HNARLIUAN
3.2.2.2 wuvasunuiieyssidunannvesszuunsinnisSoudsasivooula
wuuiladmemaluladmiudusiuaiuniefiuyuaudnadisassduazuinnssudniy
UnAnwseaudIyaes aminedessdgainiane fusn
323 Fduflunsidoscesd 2
sruumsdnniseudeariuesuladuvuilasemaluladnndusduaiuiloiamgy
AUARET19ATTALAZUTINTTY TABDDNLUULAZHAILININATEUIUNITVDINITAITHAILY
38UV (Systems Development Life Cycle: SDLC) Tnefidunoussiall
3.2.3.1 N15ILASIERAIUABIN1S (Requirement Analysis) Taetdun15A nw
nAn Mgl MnenawazddeiieIdesiumssEuuMsiansSeuiasAuuuuidadne
welulageudusiuaiy saufunansdneianinnsinnisisounsasuluaningss n1s

dr9vdldszuy ninensidndusenisdnnisseug iethuldlunisssuunsdnnisiseus

1%
=]

= a ' = [ a a ¥ Y v

avfuwuudamemalulaganuduasaaty lnganunsaaguanudenislang

3.2.3.1.1 szuvsesatiuayunisiseuiiuuesulatuuuide

3.2.3.1.2 sguudesaansaasivienialgdanvibiiinaiusuiei

' i v o o A Y v o N ] a

serinanquuesissuniinnuaulamileuiu lneiseuasidiusiulunisussiiiunaiuyes
Y a ¥ 2 Y
Aeseungiule

3.2.3.1.3 S3UUABANUAYUNITATINANUFURUS (Relation) 16931013

1 = Y a ¥
21U @jmaﬁq VOILILULASHEFDU
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3.2.3.1.4 T¥UUADIAUVAYUNITATIEATIA (Creation) NEINTEUIUNTT
agviouLazaimmdinvesiiZou Tnofi3ousadiassaunduiuvemuies (Meograu
vion 3avie n1suaue 1usiv)

3.2.3.1.5 sguusssatuayunisuualu (Sharing) gisvusiauvalunainu
fuawdu q vuaSetne

3.2.3.1.6 syuvaunsnsesiunsiiniingunsallaegimainuate wu
ARNTINeS ANy vie unUidn Wuduy

3.2.3.1.7 syuvansasessumssnlnandeyalavatguszian wu ld

ad v L4

wenas sUnm 3avied 1Wudu
32318 faouannsndanisduiou Sanquiifou Mvuananiou
ATIRABUANGNADIVDNU UazdaunaAuAuniTlunsSyuYeiSey
3.2.3.1.9 giiguaunsaidinfanssuluszuvaingunsalvesnuied uag
anansanTRdeuAUATIiluNsSsuYeInusla
3.2.3.2 M389NLUY (Design) sEUuMsinnisisoudsazinesulatuuuilneiieg
weluladenudussuadmitofiunuauAnaiisassd uazuinnssu flassairessuuds

ﬂ’]W‘ﬁl 3-1

s

‘ - syuvadvayy
e
fugaeu
| A2 4 » :g: - sTUvaATUaAYuATY 4 >
i

i
msldanugiEe

@ - syUUNSInNG

Uszidiuwa

a Y Y] a a = ¢ a v =
AINN 3-1 IﬂﬁﬂE‘ﬁqfligUUﬂqﬁ"\]@lﬂqiLiﬂu@ﬁﬁgﬁlN@au‘laULLUUL‘U@WJEJWW]I‘UIaEJ

mmL‘fJufﬁaLa'%:uLﬁaLﬁuwjuc‘nmﬁma%’waiiﬁt,l,azui’mﬂiim°1

3.23.2.1 szvvdmiugasy Wuduveslusunsuiivhnisinsedugaou
TnefaouanusadldssuuifiofamsduiFousarainsfanssunsBouimumsdinmagous
azfunuudadomelulafanuaiy ssuudmdudasu Ysenaude wdesilofiugiunis
USuusiauaznssann ﬁauﬁ;ﬁﬁwm%ﬁ%ﬁumﬂm ‘ msﬁauiﬁmﬁum’%laaﬁaiumiﬂ%’mwia

1 o o

vyl Wwwamnsnimun Course Online lasiaduazdiusednsnmunndu Tnewy
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Fananuuseandu 3 nqudsioludde nqudl 1 NaULUYUINIIANTT Course Online
(Content) unguuyildn1suimsdnnis Course Online fiautuey msasamnall
nssnTnanlndusznounisiaun Course lusiu ngudl 2 nquyiean Course Online
(Setting) ifunguisylddaasingg Tu Course MimuBugunsfariunaamandou vie
funandanaFeunisaeu n1sdsargUamluslng nisifiugFanslunisiawun n1sead
AzluuRi19 Wusy 391w 5 wyiieiu nquydrsesdeya Course Online (Tool) +Hu
nauyiltlunsdrsesdeyatseneulushe msduiindeya (Export) uagmstnindeyadils

Juinld (Import) @NSOLARIAINING 3-2

- STUUAUUAYY
fugfaou
- nAUiMsSAMS
» . £
Heiou ey o)

- nauysesdieya

= 9 o
ATNN 3-2 ITUVUNTIANTTR DU

3.23.2.2 MIIansEiseu dasuaunsavimsiideyadnisewdnssuy

wagyhnsuilutoyadisey uanslananing 3-3

Y

o o v
AINN 3-3 33'U‘Uﬂ'ﬁ'ﬂﬂﬂ']iz~!lﬁﬂu5']ﬂuﬂﬂa

3.2.3.2.3 dwdanisdlomnisiseuiuazianssy Wudiwresssuuidaeu

A3 NUATITENTIIURALAINTTUNISITEUT AN 3-4
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BOE B N@ )

Al 3-4 msdansiilemnisiseuduazianssy Wudiuvesszuuiidaeu

anTaMvuAITenIsiseularAINTINNTSEUS

3.2.3.3 M3aIUNIEUU (Development)
= = A A o Y] = a = & ) =
Anvasesenatuayunisnisdnnisiseudasfuesulatuuuilamemalulageiy
< a a a 2 = A Ao P ~
WS WAL IngRansaaantA3 09t o NIAINUMLNAUANNLATIAS 1958 UUN DB NLUULAZ AT
ANUANUADINTEARIT

3.2.3.3.1 Cloud System lunswauissuuidanlduinisvess lduinis

£
a v A

Tngfiansanauansivoneioqutnonoufings
1. Server fisfinrsananantifiuesawsiiliuinisdoedised
1.1 OS : Ubuntu 16.04
1.2 CPU : 4 Core
1.3 Ram : 8GB
1.4 Hard disk SSD : 120 GB
2. goyiuag FosfinrsanauantRnslsuimadal
2.1 Open edX Version Ironwood
2.2 NodelJs
2.3 MongoDB
2.4 nginx
2.5 Django Framework

(%
[ [

3.2.3.3.2 UADUNNSANAISEUU MOOC LTUmounall
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Fuil 1. finks OPENEDX_RELEASE 14#hda export OPENEDX_RELEASE=the-tag/you-
want-to-install

$ufl 2. finka Create a config.yml

f]’juﬁ 3. e Bootstrap Ansible installation: weget https://raw.githubusercontent
.com/edx/configuration/SOPENEDX RELEASE/util/install/ansible-bootstrap.sh -O - |
sudo bash

%f'juﬁ‘ 4. fnd Randomize passwords : wget https://raw.githubusercontent.com
/edx/configuration/SOPENEDX RELEASE/util/install/generate-passwords.sh -O - | bash

FUR 5. Faea Open edX software : wget https://raw.githubusercontent.com
/edx/configuration/SOPENEDX RELEASE/util/install/native.sh -O - | bash

3.2.3.3.3 3.1.3 MsnedausyuU (Testing)

3.2 Uszdiunmunmaadszuunisdnnisiseudsasivesulatuuudameamealulag iy
Busdaasu Tnefdormgsiua 5 v Tasvssdunmsussdiuldun dudenuaznis
Uaue ﬂ’J’]ﬂJLﬂMWﬁM“UENLﬁ@ﬂ’]LLazﬁﬁ]ﬂiiuﬂ’ﬁL%‘EJ‘IJ??LL@W]N&JLM@J’]%G@JGUQQﬂTiLﬁaﬂi“g
irsesiiefatuayunsdamsiFeus

3.3 n5uilUlg (Implementation)

3.2.3.3.4 adanidlunsideseesd 3

1. Uszilumniumingauuesssuunsinnsissudsasaussulatuvullamemalulad

aadustaaius Tnema1iads (Mean : X) uag ﬂ'wmwmﬁmwummgm (Standard

Deviation: S.D.) IagAnvuanaantun1sUseiiu 5 seeu A9l

5 GURE WNEaLnnTign

4 IR WZENNN

3 YLLK NVFREGHGTRIVAIRRR
2 NUBE4 WNzauay

1 NUBE wngauiosTiae

wWaEMUUALNUINITWUaRINUNLenl (Useaay, 2542)

450 -500  vungds frnuifuimnzaunndign
3.50 - 4.49 VTN AN TaNLn
250 -3.49 1909 Tanuiuianvaguiunand
1.50 - 2.49 NUNYT Tanuiuiwanzautoy

1.00 - 1.49 GEIR fianaiuimnzautosdian
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3.3 szezdi 3 wawnluean1sdanisieudazfvssulavuuudadlemaluladadnudy
Fuasui sl unuANAnadeassALazutanssudmsuinAnurszauusygyans
W AIng1ae BN QA IARZIUAN
A3deseed 3 Wunistuaddefildennisisessesil 1 deldnanisdaunsizi
psAUsEnaulumanisInnNsSeudsariteaulatuuulamewalulaganuduasaasy
3.3.1 Usznnsuagnauietnaszeyil 3
3.3.1.1 Usznsfildlunsia
3wy uwiadu 3 fu fe sumeluladansaume wazsunsdnnisounsasu
sumalulaganuduaseasy dwsulssiiususesasdusenaulinanisanniss sudaaef
voaulatnuulamemaluladanuduasaasy
3.3.1.2 NQUFAI9ENY
Aoy uadu 3 fu de sumaluladarsauma S1uu 3 vitu dunisdanis
Sounisaou $1uau 2 v wazdumeluladanuduasaasy $1uau 2 vinu st
7 vinu Taglensid@enuuulangas (Purposive Sampling) Immﬂugﬁ:ﬁﬁﬂszaumim‘iuﬁ’mﬁ
Aetesegetios 3 T
33.2 \nsedlefldlunsdiTeszesi 3
3.3.2.1 luman1ssnnisseudsasivesulativulanlowmaluladanuduass
La'%mLﬁaLﬁ'uwjuﬂ’mﬁ@ﬂ%ﬁqaﬁmawi’mﬂiiué’m%’uﬂfﬂﬁmmszé’w%tyapm% UNNINYINEY
1A )HNARLIUAN
3.3.2.2 WUUUSELUTUTIANILRUIEENNITHAUILLLAANITIANITLS B UD
azdneeulavuuuidasomaluladanuduaiaaiuiofiuyuanufnaisassduas

winnssudmivinfnuseaudSyand unmingrdenudggiinangTuan

a

3.3.3 JUADUNITIVYTLYY

v
vYa o v o

Tutumnoud §2398lAkUITUABUNITIINUNISWAUIULAANITTANITLS s UDIdL AL

Y

<) a a Py

souladivulinssmalulaganuduataasuieiiunuaufnadeassAuasuinnssuy

'
U &

AINNTOUKIAANTEUIUNITTBUTT FAT129 wag NTUTZEUALMLTANTRIFURUU
VoanuuununsaukNAnNduATIeY lussasn 1 lngusastuiisvasidendall

TuRaUN 1 ANwIWnAn N 31NONAITKATLILNNLITBINUNITAAIUILILAANTS
Y a a = ¢ 1% = a a A ' a
Taninseudsaviusouladuvuilamamalulaganuduiivasuiiouyuaiiudn
A19@TIARALUIANTINY INNITANYILUIAA NY] 1NLeNAITHarILITeNAEIToInY

NFBULUIAANTEUIUNTSEUST dunTent seeed 1 ladadl 1. azuiu@ned (STEM Education)
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2. NIZUIUNIINUDBNLUUNTIAN(Graphic Design Workflow) 3. @g@udnen (STEAM
Education) 4. n1si3eu3uuuilia(Massive Open Online Course) 5. inalulaganuiduais
@33 (Augmented Reality) 6. AUARAS19855A (Creative) Lag WinNI5N (Innovation)
M5InwazUseiiuna Wi lilakuImgiunIsiaLIlLnanISIANISIS8Ud
a ¢ a v a & a a A A a Y I
azivesulatuvulamemalulaganuduaseasuiaiiunuanuanaieassfway
winnssuliiiaundis ey
¥ ~ ) ) = a a ¢ a v =~ ]
JUABUN 2 WaLlULAaN15InNTSs s udsasAueaulatwuulamemaluladainudu
PuaSueiiuyuanuAnaiasiiuazuinnssu Inetesrusenauiilaain
Tuil 1 Usgneuiuteyadidgilaninnisfinvifesiuniseeniuugduuuiiesiadu
v [ =l a = I'4 a v a < a a
fukuuldmanisinnisissudsasivesulatiuulamemaluladanuduaswasy
b cs' o v Y} a a a ¢ a v a
JuaauN 3 UdunuuluwaniIsInni1sseudsarisaulatwuuUamemaluladainy
JussuasuiiomunuaufnadsassAuazuinnssy Mldauoe1asdiusnynineifnig
Wafiansan 3IvEeU wasUSuugaunlumutaiauauuy
< N Y] a ) = a a ¢
JUABUT 4 @519 UUUTLIUANUMLIZENVDILULAANTSIANTSLS s udsas R ueaulal
wuuamewmalulaganudussaauiiodunuanufnasnassduazuinnssu lugliuy
¥83n135U52U10A" (Rating Scale)
b A a ) a a a ¢ )
JUABUN 5 Usiliumnumunzauuadlumanisinnisssudsasiveaulatuuuilneie
walulaganudussuasuiieiuyuanufnassassAuazuinnssus {iveidunuuluea
) a a a ¢ Y] A & a a = a a
n153nnsiseudsasiueaulatduvuilnnemalulagaiuduasuasuioiiunuaiiufa
ATNATIALBTUIANTTUY WEUOAMTIARATINIY 7 YU LieUseilumnumagauvessukuy
TagUszpunisUseiiiunusannidy 2 Ussiaulawn 1) s19azdenvadluinanisdnnisiseu
a a ¢ ) P = a a Py o a o v @
deazAueaulattuulameawmaluladanuduasaasu own nanniswazwulfn Nboiu
49{ v [ = a al '3 a [ a <3 a
nugulunisiaulunanisinnisiseudasiveoulatuuuamsmalulagainudues
LESURLLUANUANET19ATIALATUINNTTNY wag 83AUsENaUYedliAanN1TINNISITeudY
~ & A P N & a a ~ A a 9 &
agfivesuladuvulaniomalulagaruduiswaSuieaiunuaiuAnaseassAuas
winnssuv 2) s1uaztdunendsznouvedliag laun Jadeunda nssuiunisisous
Usziluna wazdayadoundu 3) Anumizauvedunanisinnsseudsasiseaulatvuy
Uasewmalulaganuduasuasuiemuyuanudnasiassduasuinngsus lneg 39y

msvTulssmudaausuueilasundnsussliulivingand wiunsiluldasa
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3.3.0 @naniglunnsIesTeEn 3
Usg AU aLYe9luman1sannIsssudasiveaulatsuulamemalulad
AuduasaasuiiaiinnunuAnadvassAasuinnssu lnemauade (Mean: X) uway

AT UNNNATEIU (Standard Deviation: S.D.) Iagimuninauilunsusediu 5 56y

ol
5 RUD mmsammﬁqm
a WU WANNZENUIN
3 Y UalanN WwingauUIunans
2 WD WNTENLRY
1 QUGN nzasosTige

WAL MNUANTNNITLUARIUMN AT (Uszany, 2542)

450 -5.00  viN"ED9 fieanfiuiuvngausnniiae
3.50 — 4.49 M TAnuiuimdngauunn
2.50-3.49 PIIAN TanuiuIwnzatUunand
1.50 - 2.49 N0 Tanudiuinvanvautes
1.00 - 1.49  viueds finafiuiumnzasiosdian

3.4 s2ai 4 AnwINaNIShYsEUUNITAANISSsudsaziveauladuuuladlrewmalulad
anaduasuasuiaiiununnufnasassauazudanssudniuiindnuseaudygyn

A3 WNINeIFEYAYINAREIUAN

[ [ [y

AOUTEANANTITuTEEEN 4 TunouNITITell

= o

MR UIEaIAUIENOUMENITUITEUY
o = a = ¢ a v = < a a A a a
n133nnsiseuBsaziueaulatduvuilnmomalulagauduaswasuioiunuaiudn
afassAkazuinnssuy Wdnuase wazmsfnwinanisldssuunmsifeusnusduuy
Tu 3 Uszihiu asil 1) AnwU3suiisunadugmdnoulssulas uaseu 2) Anwnan1snmuwn
ANUAREI9ATIAYRINISEY hae 3) AnwinansUTEiuuinnTsuveeiseu

3.4.1 YDUATBINISINYTEOEN 4

a

Useyng Ae Wnd@nwiseaudTggng Un1sAnel 2563 auginalulaganaivngsy

[ Ag7]

wImedesuigrdinuIends 91U 290 AU

a a £

U (Y | = v = Y a aaa a A IS
NauAI9E1e Ao UnAnwiseaudSaeyns arvndvinaluladadvialine Ausinalulad

RNEMNTIN UINede Ay Unuasuds Un1sAnwn 2563 Nvinsaamsiisuseu

Tuszuusaulad Yu1nveIng U8 19N 915U UINYEYINS (Andusouas)
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a Y

(#3ua 93NTun (2542 1 157) 1nvunUseng (N) 9g5endng 100 - 300 AW MUUATUIA

{ Y 1

nauiIeg1a(n) Segay 50 LA uIUNqUAI0E19 91U3U 30 AL BlaN1INNITHUNGLAIDENS
WUUWUITY (stratified sampling) Wun1sAmdanngusiiegnemunudnyazinvunlodnin
finuandfnssnuidmunduiifanuaunsanesinunisldaulsunsureufiamesaiunse

Pnan ez lduselevdlaswundy

M1519% 3-11 NGUeE1mARLS

Ul uutnAne uUNgUFeEa(3aear 50)
FuT7 1 14 Ay 7 AU
Fudi 2 17 A 9 AU
7 3 20 AY 10 AU
07 4 7 AU 4 Ay

3.4.2 \p3eudlefildlunsidosvesd 4
3.4.2.1 Tuman1sinnisiseudsasiuesulatuvulamemaluladanuduass
La'%mﬁaLﬁ'umummﬁm%fwaﬁﬁuazui’mﬂisuﬁmé’uﬁﬂﬁﬂwﬁxé’w%agﬁgm% UNNINYNEY
1A )HNARLIUAN
3.4.2.2 wuunadeuianadugniniansSeu
3.4.2.3 WUUINAMUARESINATIA
3.4.2.4 wuuUsziuuinnTsy
3.4.3 Beandunsidusesdl 4 Uszneuluse
$udl 1 a5espazBeavesein (Course Specification) mﬂmiﬁﬂmsﬁauﬂaﬁmﬁu
LUIMINISUSSaNIsTetiazeritelin1sdnnsiSsunsaeuaenadasaniduly

munwnuliluseazifenvenangns JausazsieInsivualisgredaauieiiy

e

npUsratAuazTgazidenvailonAuiluTedv) uumamsgnilainuesng 9 naeniu

=y

adnvuzduNinAnwaglasunmsimunlilssavanudiianugnyamunevesseiv

D LD

[

finsmuuaseazdoai saiussezanfldlunissou 35019158u nsdeu n1siauas
Uszifiunalusedn Ssuansseazdenliluniauunn

fuf 2 Wwuusunsdafnssuniadoudmilunanisinmadoudsasivesulatiuy
L%é’wmwiuiaﬁmmLﬁuﬁua%mLﬁ"s)Lﬁmmummﬁ@a%’waiiﬁuazu’j’mﬂiimﬂmﬂmﬁﬁﬂm

[y (%

WWIAn Moud NenaskazuIdemineItesivdaduiieduasuanufnaiisassAuay
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winnssu Welfiduuumalunsivuetuneu drduien uasdduduneuvesianssily
LHUNNTIANTIEUS

Fuil 3 adauvunadeutanadugnsnensssudnvasdusuulste 4 faden
fnnUsvasinaideusluseinaenadosiunguinisfousvesuguia 6 d1u ldud Al
audla nmalld nsdiesiedt waznistssidiue $uau 65 4o anduthdesinud
a%wﬁulﬂiﬁw%mmcy 5 i Aiflenuderngdunsiasadiung sumaluladansaune
Frudemilifsatesiuneiv Tnemadenuuuinizasihnisinsanaiudismsenion
wayTnguszasdfiszyiluniunsdnnisounioli lnglduvuindduilauasnades (100)
uwdadmdenderauifiafudninuasnndeegastios 0.5 udnhluldduwuuneaeuds
NadunYEaMIFey

Tudl 4 afanuvlssduanufnadneassd mnnsdouiiusruunsTanInieuds
azdneeulavuuuidasomaluladanuduaiaaiuiofiuyuanufnaisassduas
uIANINT MMIMTINERUAINLYNFosesUUYsHulaeg3TY waziaueenasEfiuInw
Ingrdmiifiofinnsan n99aeu wazdiuugudlumudsiausuuy wazthuuuUszidiufin
nsnTndeunesLintonaueieirin S 5 viu Wevssfiuaumnzanves
wuvdseidy Inedmussdenisusuiiuliaenndostudeyadiliannsdneu uazinua
nasinsUssdiunaliungaufussauinueveanguiedna Taduiuudssfiuinvesuiuy
n13 Wnefinasimssinaununmluusassuded

YRALWUY  9-12 TLAUAMAINALIN

YNATWUY 58 seauAmAINNely

YRATUUY  0-4  SEAUAMNINUTUUSS
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A1519% 3-12 N1FIATIERRUUInANUARES9ETIANIRIgIUTUeNasTul ST Alng

TresAaUszneu WUUNAEDU
WUUNAFBU °§ g |8 e, e g\g?
UIATFIU q% :% :g q% 2 g | s % % 3%
« &« [cw
Guilford and v - v - v - 7 4 110 ﬁﬁw-;:ﬂmg
Christensen
(1972)
Torrance (1966) v v v v v v 7 3 100 | oyu1a-
gANANY

Wallach and v voo- - - 6 |2 |275 | wnszeu
Kogan
(1965)
Jellenand Urban |V |V |V |V |V |- 7 1 12 | ynsgsiv
(1984)
Tan Beauin v v - - 3 2 125 | Uszaudnw
(2514)
Tnsmd 2eduny v vV |V - - v |6 6 440 | Fseudnwn
(2523)
973 $ediuv v v v - - 3|30 | wnszey
(2526)

DU DAYIR LHUNTNN, 2559

91NM1599 3-12 HadeaTgikuuinnNAnasassAuInsgIuenkagluUssne
g LUUNAABUAIINAINITANIINITANATIETIALUAIUNITAN TAlFaTn 4 anyaznIAn

oA AUARSISY ANARAGDY AUANEATELATANARALLBENRDD
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A5199 3-13 NISEUATILANINUBIAUTENDUVDIAUANES19ETIA

INANINGALHIIL IV @ -
* ¢ = «
we % =
S — -
= -~ N~ C oy
= % g o s gg
7 —~ — L0 N @ <
1 M~ Z 7e) \(\l/ N2 ® 4
Z R |@ 90 c | s 2 3
@ N ~ Q °@ = @ v
o o G o c &
O = o . > T » R
c c = T s
S ZF| &g |2 |» 2 g
S > g o 2 a£§ ©c S
a3nUsznau © E | 2k | & | @ & @
AMUARAaBIRA(Fluency) v v v v v
ANNAREAVEUVTEAIUAREAYEY v v v v v
Tun1sAn(Flexibility)
AUANSITY (Originality) v v v v v
AUARaTLE8AaBe (Elaboration) v v v v

1INANTNDN 3-13 NTFUATIFNDIAUTENOUVRY BIAUTENOUVRIAIINAAAT1IATIA
s Y v Qly a ! (% a A 1 a aa

aunsnajUeenUsenaula el 1. ANARAR DA 2.ANAREANE N 3. ATIUANTITY
4.ANUANALLRUAADE

N 5 asruuUssiuuinnssy suudssduildussdunanuuinnssuannsiseu
1 ) a a = ¢ a v = I a a a4 a
H1usEUUNISInNIsseudsasivesulatduuuilamemalulaganuduasuaSuiioiuny
ANUARaseasIAkazuinnTTud mTulnAnwseAuUTyn1es aninerdesviggiinia
nziuanlagyaey ¥N1INTI9daUAINgNABITR ULl UlAEEITY wavlaueeia1sei
UInwIngriniliitefiansan avdeu wasUSulsauilunudeiauauuy wasinwuuyUsediu
MHIUNNIATIVAOUANNATUTULOMNAUDELTEIYIEY WU 5 Viu LieUseiliuanumangay
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1. Adlmiuasduiondnual 2. maudledgmauingUszasd 3. mseenuuu 4. fnrnduly
Iolumsldnuuay 5.malulagiuady
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Usgidly
3.4.4 szznaildlunimeasaieuluszuvesuladlumnaividonias eivduls
n31%n (Infographic) 41uU 16 A% warmsvihAanssy STEAM S1uau 9 ads
3.4.5 anaflilunideszesi 4
3.4.5.1 AnvidSsuifiounadugnsniensdey frensdinsgiaadanugiu
léun Avshan Argean Awd fevay Aeds wardrudsauuinnsgiu Weusseednuas
Y8IUBYA WAXNITIATIEANRE198 ey alY t-test Dependent TngldlusunsumuIuA1Y
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3.4.5.2 AnwndSeuiisueuAnaisassAvesdiiFeuriuszuunsinnsSeuds
azdnesulavuuudademaluladanuduaiaaiuiofuyuanufnadsassduas
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3.5.1 VYDULAVBINISIFYTEELN 5

[

3.5.1.1 Ussunsildlunside Ae fidoavny wiadu 3 du Ae fumalulad
ATAUNA WATAIUNITIANSISEUAISaau auwmaluladanuduasaasy dusuusyiiu
SusesesrUsEnavradlinanisInnsiseudsasiveaulatuuulamemaluladnnuduass
Lﬂ%yLﬁaLﬁumuﬂmuﬁ@a%ﬁqasiﬁLLasui’mﬂiiuﬁm%’uﬁnﬁﬂmizé’w%zgigm% NN Y
51 )HAARLIUAN

3512 ngudnegs fe idedviy uwiadu 3 fu de dumaluladansaumne
Frunsaamsieunisasy wazaumaluladanuduasuasy $1uay 2 vy sauvaiun 3
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Yaa

vi1u lngldn1sidonwuuianzas (Purposive Sampling) Wneidul M fiuszaunisailudud
N psegNtoy 3 U
3.5.2 \nsesdlentglun1sidyszeyn 5
3521 wuvdsuniuieusziliususeslunanisdnnisiseudsasineoulaluuy
Uamewalulaganudussadduiiodinyuanufnadassdwazuinnssudmiuindny
SEAUUTYIAT WnInedeuiggiinnang Tusn
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NUATENAITUHDINLUUNTOULUIANYDITEUUNTIANISI B UDazAneaulatluulla
mamaluladmnudussuaduiefiununufnassassduazuinnssudmsutnAnvi sz
Uy s umninendesvsigaiinanziuan lnedinseniiunismuaisu fail

4.1.1 NANISALATITINTDULUIAATDISLUUNISIANISISsUDIasfi uaaulatiuulanie

o (% v =

walulaganuduaiuasuiaiiunuanudeadnassawazuinnssudmsuinAnuiszau
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USyayes umninendesvdgaiiniansiunn lulnguszasadedn 1 fidelaaiiunig Anw

54

a '3 U 'S % a a = 'S a ¥ =
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WWuasaasu 91n1enans unAun1IvInIg kasunanuIdenslulssmataza1UTEInen
WNE999 TAginsALIUNITAUTUR U P91
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4.1.1.1 ANwIUIAA NENEINUNANNIT NMTTRLILLLAS msLi&Jugaau"LauLLUU
a = = [~ a a a % I [
Wa az®udne) waluladanuJuaswasy ANUANES19ESIALATUIRNTTY NNLNANTWAY

NN InedinisasuiiionnaselUll

©

s TR R TE D IRT T ] meEuugasRufine waluladrudundasiu madaufurudname

(STEM Education) (Graphic Design Workflow) \ (STEAM Education) (Augmented reality) (Massive Open Online Course)

ANFAAATICINTOULLIAR

Al 4-1 MsFuATIinTRULIARNTEUINNIIANISISEudasfeaulatuuudn
mamalulagmnudussuaSuiiefiuyuaufnassassduazuinnssy

dwutinAnwseaudSyges uninerdesvigaiiniangduan

4.1.2 NansFUATITRNTOULUIAANITIANITISsuDsasAneoulatluuiamewmalulad
mmL{‘JuﬁaLa%uLﬁaLﬁ'm‘vjummﬁma%’waiiﬁl,t,azui’mﬂiimﬁm%’uﬁﬂﬁﬂm33@3’UU%§Q@W%‘
UMNINYET1NQINARE TUAN feedl

4.1.2.1 ms?}miwﬁu,a351’&meﬁl,aﬂaml,ammiﬁaﬁLﬁaa%’aqﬁumﬁmmiﬁaui

AvLAUANY (Sirinapa Kijkuakul,2015), (Parichart Prasertsang,2016), (Parichart Prasertsang
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ey Nathawoot Pimkhalee,2017), (peradech jantorn,2017), (KRISTEN BILLIAR, 2014),
(@aM.,2559) Wae (STEM EDUCATION THAILAND, 2014) fideanunsnasudunounisda
Aanssunsiieudysannts STEAM Education anansaaguUlésd
1. sgylaym (problem identification)
2. 3’JU3’J§J‘ZJJa;3aLLa$LLu’J ﬁﬂﬁﬁ'm%}aﬁu{]iym (related information search)
3. 9RNLUUIsNILATYM (solution design)
4. MIuEULazALiunsuAUaun (planning and development)
5. nagaau Uselduna LL@zU%"UU@ﬂLLﬁ”LGU?%mmﬁﬂzgmw%’a%ym’m (testing,
evaluation and design improvement)
6. tauesnsuitamn nansuitymrdetuau (presentation)
4.1.2.2 Aan19dRATITRNTEUIUNITIANISIS suBsazAusauladuuulnn e
weluladeudussuadufiedumuanufnaiassdazuinnssudmiuind@nwisgsu
USyaes uminendesvdgainiane fumn Pnenaswaruiteifsadestunssuiunis
MaueenuuuNITin (hsenmavaluladansaumneuasnnsieans,2553), (etu lae, 2558),
(Utumporn Amornchantanakorn,2558) Falgnmineiiasdaunsgildsed
1. Binsesiuendsiifiosnsirudusuy srummdnfeades (Structure)
2. adnuwmnnudAavaniuniseenwuulila (Conceptual Design)
3. Ainwanauviesegnafifiegida (Case study)
4. 99nKWUUI (Preliminary Design)
5. 99NLUUAI (Design)
4.1.2.3 dan15duAsiziinszuiIunisinnisissudsasiuesulalivuilanae
weluladeudussuasuiteduyuanufnaiiassdnazuinnssudmiuindnwisssu
U3gyey1m3 uminendesnadggiinnansiunn a1nnszuiunisifeusasiiudnuivas
N3PUIUMTTINNUBBNLUUNTITN lanseurunsiieusasiudnwaiunsaiiunldlunisdn
AanssumsiSoudysanms Weriuyuanudsaisassduazuinnssudmiviindnm i
4.1.2.3.1 Awnsizvikarseytdamn (Analyze and Problem identification)
LfJumﬁzqﬂ@,mhﬁ%m%qﬁww%ui’mﬂssuﬁéfaqmiﬂ’mm nsiaulatigrinie
anuTime Tesendeulaviedesifnvesaniunisaitiym Wervunveuivnvestaw
AsmAReULiead suwaRn Suduasdeciiland Iamiunudiinesnuuuaziland
Homundaiengintlanglignios Saasilugnisaired ununiedsnmslunisudtym

[

Tngltnann1siasienlang fail
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1. What? 1519gvauegls ?
2. Where? ihlUlgnlvu ?
3. Who? ihlulanulas ?
4. How? viegnslsay ?
4.1.2.3.2 @sUuuifn (Conceptual Design) Lﬂumiiwmwﬁ’agauaz
wnAnfngtasiulymrsetlugnisiauuinnssy Wunssusudeyauasiudfianig
Weeansd pderans tazimalulagNiigrteeiuwuiniesnisui ey ninazUsziduaaiy
I3 Y v a Y o o el 1 & Y a ¢ & a v
Julule vefuazdednin anlandfiiiul UnesniuuazAeasilAIERsIveennaln sl
lAuuIARNITERNLUY
4.1.2.3.3 panwuuisnsuidam (Solution Design) 1un1suseendld
v a A a 9 = Y | aa & o
ToyalaruIAnigITes Anw191uaIndee1e (Case study) Niay vincuesnLUULL
fegtegud dneanwuualsiiilun Anw Wisuiisudentedevesuiveludssenaldlv
¥ (% 6 1 aa va [ a ‘:/I = ¥ a U
Wiulangeu wu 35015198 gunss Tan wada a1 3ndudsldannudn dauuas
(Mutation) 819@519855A LN OES199IUBBNLUY LAEYIINITIAMNELARADY (Preliminary
Design) {unisenenenuiAnvesnuidegluaues undudiduninsimieidu o1alidead
oV v cs 19 v £ = | a
ANUAIBNNNINALY LilgaualTaiusageanuasnaid1latnfessls egnsslnuiiionts
‘;’ A aqa ¥
DONLUUTUIIUNIDIDNITIUNTUAT YN
4.1.2.3.4 7MIbHULATNAIUIUIANTIY (Planning and Development
Innovations) LumMTNauNuLazALdunsuidam rieRauwinnssy Wumsivungaisu
JUABUVDINTASNTUNU NFOONUUUITIMAIasHnas 19wy YSuunludiuiuieldlunis
wAteymany ieliAnn st R lINan IR SIPNANABINIT I TaDEA3
4.1.2.3.5 negou (Testing) Usznaune
I [ A o i
1. vmaes Wunsnaaesuinnssunnaule
2. Useiliuna Wunsusedliuuinnssuniaunle
3. USuugs unsusudsaudnnssuiiiaunle
4.1.2.3.6 YNAUDHANITWAIUIUTANTIU (Innovations Presentation)

nan1suATeyn NIoravTeIwinnIIN ANaule Lenisimwisioly
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4.1.3 nwviunsseuavAuAnyIieduasunNuAnasETIALazLInnTSY

F’relimina‘r)qr Desig

] o = a a ¢ a v =~ & a a
AINN 4-2 ﬂﬁg‘U'JUﬂ'ﬁﬁ]ﬂﬂ']Slﬁﬂuaﬂagmﬂi@au‘lauLLU‘ULU@@'JEJLV]ﬂIUIaEJﬂ'JWNLUuﬂiﬂLﬁiﬂJ
=

aliunuauAnassassALarwInnssudmsulnAnwsedudsyang

UNNINYGYT1AQINARE TUAN

MnenasnuiTelased
1Awsennazseylam

2. @3Uuunfn

3. DONUWUUIBNITHAUYIM

4. MR ULAZTANUIUTANTIY
5. NN

6. UNFUDNANITHAIUIUTANTTA

4.1.4 wansduaseideyaiilannnsfinwiufn noufiiertunalulaganudusss

4.1.4.1 Ysztavueanalulad Augmented Reality 2107LA518iazN15d9ATIZNA
Usztanveunalulad Augmented Reality @4lAa1nn193LAT I8 kAYEULATIZAANONETS

NIy Al dg3550, 2558), (A allnSgnsn, 2559), (@swa ygde, 2012), (idunsal
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Y

Y90 wartinIs dunedniadad, uud.), (nwwa, 2555) way (WadATWNS auTduni,
2560) anunsnagUldwsil

4.1.4.1.1 1Marker - based (AR) LU U151AA A9I5LAY NIUNIINA DY
gorldurfazandiinmuasldsunmaineaindeuiiasuuniinge

4.1.4.1.2 2-D AR system maiAsuingassfiFalyinaneifusuuuuaudia

4.1.4.13 Panoramic 360 LJu AR 7 aunsonsuuandldmudassuas
AINVALNLD

4.1.4.2 sadUsznoundnveslaniadounaiulanaiedaldainnisiinsevinay

duasigianenaswide Weyy aud@unn, 2008), (Wilen Fuf3, 2553), (3densel Y1980
way 3T dungdnsafad, wul), @nnsal Unsal, 2561), (audwnalulagnisfine, 2018)
wamsladl

4.1.4.2.1 w3eanes (Marker) #50138n313113A8U (Markup) #50L99151A0
(AR-Code) Tdlumsimunsumnisvesing

4.1.4.2.2 fdudgaranin (Eye) 11U naod3fle naadiulay Naos
Insdnvidledensesdvdegyia (Sensor)

4.1.4.2.3 gannuwasludiunsuszuiana (AR Engine) Lﬁué’adﬁm&aﬁd’m
Igrhudweviiuafviedulsvinanaiioaisnwwie Tnquuuanuia

4.1.4.2.4 druansua Display vieaeuansuaiiieliifiunadoyauanady
AN WY 990 MATOUATEY 900 TMABNTILADS 00 TNLAULER

4.1.4.2.5 nan1sdnATIEsiTeyafildaInnsAnwiuuafn nguif ey
nann1siseuseouladuuuilanitainisavessruulun1sdnn1s1e3v1 Massive Open
Online Course (MOOO) & sl@a1nn1sTinseinazduaszriarnienarssuiselaeail

@R UIINYIA1ERS haztnalulad wiewf, 2014), (Runwun A3WeAinEead, 2015),

s
a

(g ms Aauad, 2558), (Titima Thumbumrung, 2015), (3134 334591, 2557), RseAnA
wad, 2557), (nBAwand auiansd, 2015) 6l (1) 3dlouuudu 4 nane 9 ¥a (2) Lonans
Usgnaveeaulal (3) n1sufdunussenindiTounasdasu (4) Avnssuesulad (5) A3
Usgiliunanisiieu wag (6) nsnageuaudila

4.1.4.2.6 Han13FUATILRINENATHATUITaT AT eeTuAILAR
43198556 (Creativity) ShuUsenuilinanlunanisdnnisiseudsaziveeuladuuulae

walulagauduasaasy
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1. Guilford (819819lu 813, 2537), Torrance (190 9lu aula dutany,2555), (AAUN
qsuafm, 1uy.), (Kim, Y., Park, N., 2012), (Billiar, K., Hubelbank, J., Oliva, T., and Camesano,
T.2014), @a158d W1llv,2555) awsaagula a1 Aaudnaseassa (Creativity) 10u

ANNUAINITONANDIN AR LA NI NANBEAAN NI BLSUNINENBULNISANDLUNT YN

o '
(% =

2 . . & 4 1
AIUAALUUNTERE (Divergent Thinking) lUUATEUIUNITYIUINITUTZAUNTURANATINY
ﬁl ¥ 1 a 1 = a |dl 1 a
wnieaagusuulng anudalnl vsenandslndiudanuazsialuainiay

2. WuUinANENsaNNNISANasEssA Audslanasyadnain WunsiangAnssu
A a X a ¢ Y Ve ¢ a I3
Manvuneladalavesyudifertesiuanuidn ensualiazinla vesuana asRUsENaUYRN
woRnssudniide (Dudnvasiivanseanivensuainiomiuidnvesyana Tunsindniideds
¥ Yy A A o oA Y 4 vee & W N
nodldinIediainiiuanteantudnunzvesersuniiasaiuianduinvausNluuuikuaniy
Ay lagauidedyeinisfnwlaenisdananginssunsufiatuiiisuislasasyadnnim
Tfuvunnsuszunauaivesdnsvluauaiuesinisenniiu (Curiosity) wazanuidosuly
AULeY (Self confidence)

3. WUUIAAINEINNTOVNNNISANESINESIA AuravuassassAliunsinauainse
TUN15ANATI9ATTAINNANU LAT 03T DTANAIUATINETTA LUFLNT wasmsnilaunas
(Besemer & Tregginger, 1981) laAnwndaiAs1z9iiA e2iun15UseluNaIuninf uann

a 14 3 [ 3 L a dy 3 :’I’ -]
ANUARNATINETIA LazduaTiziinaeilunsuseliudulaenaeiduaiuisadlluldlung

UsllUNANUNNNAINEI VI IaINa BN ATIA I UIL YL TEYIINANUTAINET9ETIARY

J
Tuszavla w3eslosdenarndunvuusziiui fanvasuuinsussuiaai (Semantic
Differential Scale) Uy 7 434 WUUVBI80ANA (Osgood’s method) HAtun1Tin 3 d# laun
Anudantud anumunzaulunsilulduasanudsedinaieany
PNHAFIATIETRUUTAAIINA RAT19aTTH AT IUY supnuagluyssinalne
Y83 9AYH LHUNINY (2559) HITBATIMUUNAFRUAINANAT19ATIALUIAAUN1SAN
AuLuIAnfanesalasfaulasuuunadounawsud 1oaavuazlawny la 1asuuio
913 Sedun waglnsny 1edu dnwarwuunegeulluluudnde ﬁqaﬂ’ummuazgﬂmw
LLazL%memaaUﬁ’jﬂﬁ%ﬂsizﬂ,mLﬂumia%’wqmimmdﬁiﬁﬂamﬂmawazimﬁﬁmim

WUUMBLIUD WAlEaluNSAALAEADUNINAIINITINNALIANTULALINU J0aa1TuaslaLAY

' [
a a v b4 =

IAgLUUNADUAIINAINITANIINITAAAT 19 TIA LA 1UN1SAANH IToaT19Tu Talaain
4 dnwauenisAnlaun (1) Anudnaaeis (Fluency) (2) Anudndavguvsenudndaneuly

n13A9 (Flexibility) (3) AUARSSL (Originality) wag (4) AnuAnazLdunae (Elaboration)
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2.7. namsdanzianenasLazniisefiiieitostuuinngsy (Innovation) fauus
aufAnanlunanisdaniseudsasineeulatuuulaseomaluladanuduass tasus
Winnssu Ao msthanudeadsassafiantd Tuvilmduase waziurlduszlowils nandn
fuuianssuUszneume Handamisesdnuiuasvelulad wasdsaieassd deuianssy
Huldagussan wu wdndasflu nsuinislnl 1 TnsannsoasUesdusznoutesmau
UTRNI5U (Salavou and Avlonitis, 2008), (Brad, 2009), (Xiang et al., 2013), (Brooks,
Gyorke, and Morrill, 2013), (Tripunovski, Nikolovski and Vasileva, 2014), ag (Weyrauch

and Herstatt, 2016), (@udin 189358 NawnuUs, 2553), (Wi 193131761 (2557), (Fugyr$nd du
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4.2.1.4 s2UUEMTURQUATEUY Wudunldanudndunisusmsannisnisvinau
YBITLUUYINUA LU ANTUTUITIANNT User n15UUSNgs User 1139AN1S CERTIFICATES

N39mN"5 APIADMIN Lusu

“« G & Notsecure | steammoocorg/admin/ 8 5 O @ 2
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AN 4-37 ANTIUTEUU AMIURAUNRTZUY

Horme » Authentication and Authorization - e s

Select user to change

By stafl status
|| 0| 0ot 54 sebected -
O usamsasa o IMAR ADORSS T A LASTMAME  STARFSTATUS .
O szes0tniz GI4S0101 @encna ve th o
— By supernuser status
O it It Erncrple cem o .
[ eS—— vltahEhatad cem o L.I
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O chasin mocnchanind Egmal com o By active
O chasinlz channioesidggmad com L] Al
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< C & Notsecure | steammooc.org/admin/certificates/certificatetemplate/add/

LMS Administration

Home : Certificates » Certificate templates » Add certificate template

Add certificate template

Name:

Description

Description and/or admin notes,

Template:

Organization id None

Course key:

Maode honor e

The course mode for this template

“ G b Notsecure | steammooc.org/admin/certificates/certificategenerationcoursesetting/ i v O @ @ -

Select certificate generation course setting to change

al ]| Search oresuns tsnow u

A 4-39 N15U3MSEAN1S CERTIFICATES
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1. meingianudesmssuduldunanenasuarauideiiiedostu suuuums

dnn1sfnweeuladssuuilanuuresgaufnwlnelsenauiigeinlsenaundn 5 Ay



145

1) PIUNITUTIITIANTT (Course Management) 2) ANUN1998ALUUNNSIREUNTE@DY (Course
Instructional Design) 3) AMUA13WAILA (Course Development) 4) arunisinluld (Course
Implementation) 5) Aun15UTELEU (Course Evaluation)

2. JngnnudesnissndunazuuimsdunsianisiSeudasiveoulatduuula

mamaluladmnudussuaduiefiununufnasisassduazuinnssudmsutnAnvi sz

av a a 14

USyy1eis umnimendesnuigoliniaee funnanienaisuasanideiinestosludssiau laun
¥ o I~ (v a v ' ¥ Y a [
1) anudeensiluiaslaymludanisseuiosulal 2) avundouvesiseu 3) ANunsoy
VENAGRINY se3vnaziieniiaealdinalulaganuiduasaasuiiodaasuainudn
4519a55A 5) Tadenatvayunisisounisasy
4.3.1.2 Anwrleseiiazdunseideyainnonaishazauifeniieiteite
o 3 U a a S 'S a ¥ = I~
AMUUADIAUTENBUVBITTUUNISIANISLS sudsasAveaulatuuutlamismaluladainuiy
AFWATUM P9
1. nsEiunsIaNsiasiuwuue ieduaSuanuAnasvassAlasuinnssy a1u1se
Y o‘g U a 4 gj U dy
duarzitunaunsIansiseusle 6 Junausiail
Jumnaui 1 AnTzvikavszulam Juneui 2 agusuifn Tunaufl 3 aankuuIsnis
¥ & P Y] 1Y) ) a ¥
wATQr1 JuABUN 4 NITILNULAZHAIUIUTANTTY TURDUA 5 nadey Usznounle 5.1
VP99 5.2 Usellluna 5.3 USuUse way Tunauil 6 diausnan1siauiuinnssy
2. M338UTWUU (Massive Open Online Course) a1313084AI1¥iBIAUTENOUVDS
518771 Massive Open Online Course (MOOQ) 1 6 a3AUsENOU Aw 1) 1Ale 2) LoNdIT
Usgneuseulad 3) nnsaunul wanUd sumuAaiu 4) Aanssuesulatimng q
5) NMSUSLAUNANNTIS U 6) NSNAFBUANLLLILE
a a & a P v a ¢ o &
3. Ussinnvaawalulagwalulaganuiduasaasud e annnisimsieinasduase i
IMNLENANTNUITYLANIT 1) Marker 2) Location — Based
4. nszurunisvaanaluladenuiduasuasy delaainnisiaseinasduasizrann
nansNUIdelanil 1) Image Analysis 2) Pose Estimation 3) 3D Rendering
4.3.2 WanN15UTEIUAINUMLNEaNTRIlIAaN1InNISIS sudsasAueaulatiuulanie
wialulagauduasaasuy aunsadaussseluil
4.3.2.1 HANT1SUSLLIUANULNUILANTI8ALLD UAVDILULAANTITIANITHS JUD

avdueaulatnvuamewalulaganuduasaasuy Insdauslunisneid 4-1
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A5199 4-1 HAIASIZYIIEAZLID8AYRILAANISINISISsuUdIasRuaaulathuuLle

pemalulag anuduasaasy

FTAUAY | FETAUAIY
518az1d8nvadluLag ARty Wanza
X |SD.
1) wannsuazuwifn Al duiiugiuluniseeniuy i 4.86 | 0.38 .

v . WNan
donnde wnzaulusyaule “
2) asAusznauvedluway danumngadluseaule

2.1) MATendadedndi 500 | 0.00 | wndige
2.2) nssviumsiguagauwuuUamemalulagaig 4.86 | 0.38 | wniian
< a a
LJURTILEIN
2.3) MsUsziliunag 4.86 | 038 | wN9ign
2.4) Teyateundy 4.86 | 0.38 | wniian
ARAYTIN | 4.97 | 0.08 | wNNEA

::1' a ¢ a o = a ™ ¢
ANHITNNN 4-1 Na'ﬂLﬂi']mﬁi']ﬂﬁgl@'EJG]GUENI@JLﬂaﬂ'ﬁ“\]@ﬂ']iLﬁ'EJUENﬁ%G]lIEJEJUVLﬁULL‘U‘U

Uamawmalulaganuduasaaduiion wuidn 1) wdnnisuazwunde Aldidunugiulunis

aanwuulutAani1ssnnisiseudsazivesuladuuuidasromaluladarnuduas wasue

= Y a N ¢ ] 1Y) PN
UFDAAADI LUNUNTEN UALRAY 2) @Qﬂﬂﬁ%ﬂ@‘U‘?J@ﬂIllL@lﬁ”l Nﬂ’J’]ﬂJL‘WﬂJ’]%ﬁiﬂUﬁ%ﬂUﬂﬂﬂV}q@l

(X = 4.97, SD. = 0.08)

4.3.2.2 Nan1sUsEHUANULMLNEANS18aLD8n0IAUTENUVBILULARNISIANTS

Seudazfveaulatnvudamemaluladrnuduasaasuy lnevnauslumisian 4-2
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A5199 4-2 HAIASIZYII8AZD8NBIAUSENaUTBILLLAANITIANSS sudarRunaulayl

wuuamemalulaganuduasaasu«

FTAUAIY .
TgazidenaIAUsznaUvasluAg AR e
— RV EUQEEH]
X | SD.
1. Uadeiudn
3.1 TnqUazaAn1ssuus 5.00 | 0.00 | wniign
3.2 Swiruazilom 5.00 | 0.00 |  w1nitgn
3.3 {iSeu 5.00 | 0.00 |  w7nitgn
3.4 ffaou 500 | 0.00 |  :niiagn
3.5 wialulagnmsSeuwuudamewmalulaganuduass 1Nitgn
GRpl 4.86 | 0.38
2. NFLUUMSITEUST
2.1. TudsuanundaunsunisGeuioaulay
2.1.1 Sing in 500 | 000 | annfige
2.1.2 Confirm with E-mail 5.00 | 0.00 mﬂﬁqﬂ
2.1.3 Enroll 500 | 000 |  :niign
2.1.4 Course Handouts 5.00 | 0.00 mﬂﬁqﬂ
2.1.5 Course Updates and New 5.00 | 0.00 mnﬁqw
2.1.6 naaeunoussuaaulall 500 | 0.00 |  :niiagn
2.2. FuGeus
2.2.1 Asziuazseylaym 500 | 000 |  :niign
2.2.2 SUTlayaiarasuiuifn 457|053 | wniign
2.2.3 9anuuUTENMsundym 500 | 000 |  :niign
2.2.0 PAUNULALITRUIWIANTTY 500 | 0.00 |  :niian
2.2.5 naaeukazUTuUTwAlY 4.86 | 0.38 mﬂﬁqm
2.2.6 WAUBNANTHAIUIWIANTTY 486|038 | wniian
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A1519% 4-2 (o)

3TAUAY .
o o FTAUAY
318a2198n09AUTENAUVRLLULAS ARLIT
— RV H
X |S.D.
2.3. UIANA
2.3.1 NAERUNSUIY 4.43 | 0.98 Gl
2.3.2 IANUARATINATIA 457 | 0.79 | wnhan
2.3.3 TWInnssy 4.43 [ 0.79 | wniign
2.Usziiiuna
2.1 ANUARATINATIA 471|049 |  wnhan
2.2 UInNssy 4.43 | 0.53 10
3. Joyataundu
3.1 NMIATIVADUAIIUNANAAVDIUFAL TUR DU 4.86 | 038 | wn¥an
ALRAYII 4.85 | 0.24 |  wNAgn

‘:4' a a s o a a
JNNN1T NN 4-2 Naﬂ’liﬂﬁ%LM‘UiqﬂagL@U@@Qﬂﬂigﬂ@U“U@QIMLﬂaﬂ’]i"\]ﬂﬂqﬂﬁﬂu@ﬂ
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(X = 4.85 S.D. = 0.24)

4.3.3 Nan1TIATIZINIZUIUNTTANISSsuBsasAnesulatkuullamemalulagniu
duasuasuii et unuanudnaneassduazuinnssudmsuindnunsed uuSyayans
WNIMeFe U QIaARy TuAN Usenaume

1. FuwdsunnundeureunsSeuooulat
1.1 aasanndn (Sing in)
1.2 9519@0UBWA (Confirm with E-mail)
1.3 nsaazidaunisissunisasusaulaiiuy MOOC (Enroll)
1.4 udingusasdnisiseunisaeueaulall (Course Handouts)
1.5 wiatumaunisdnmaiisudoeulatl (Course Updates and New)
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2. tuFeus

2.1 Amszniuazszytaym

2.2 SIwnudeyauarazuiuifn

2.3 pnuuuisnisuntyn

2.4 MNULAZARUIUIANTTY

2.5 edeukazUTulTawAly

2.6 UNFUDNANITHRIUIUIANTTY
3. Jutana

3.1 AR UNRIILY

3.2 TAANUANES19ETIA

3.3 TAUINNTIU
AMSWAUINTLUINNTIANSISsudsasinesulativuilamawmalulagainuiduass

@ SimquszasdfioinuiaufnaiisassAuazuinnssuvosiSou amnsauandldes
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A md 4-61 TmansdanisiSeudasfvesulatuuudasemaluladanuduais
3 @nnsnesungesAUsynauvedlinalddll
1. Yadoiiudn Useneudae 5 esRUsznoudll
1.1 TnQuszasAnisiseus
1.2 v uastiom
1.3 58U
1.4 taou
1.5 walulagnisiSsusvulamemaluladanuduasaasy
2. nszvrumsiseufasiuuuudamemeluladamiduaiuaiuifiodaaiunnudn
a¥easshuazuiansy Ussnoude 3 ssUsynausedl
2.1 Fuwnarundoutaumssudooulall Ussnoude il
2.1.1 afAsaundn (Sing in) W1uszuussulaiil eviinsadaimu i3 oy
(Create an account) InefiFeuazdonihnmansenteyaidnivlumsuansinuvesiou
2.1.2 a579@8udLud (Confirm with E-mail) LJunsiasunariudunisaiag
a313n (Activate Account) WieriSeurududandainasein
2.1.3 Msamzideumsissunisaeusaulatiuuy MOOC (Enroll) 1WunsiUasu

Y Y a =

adasliSouamsdeusoulumeivnngisoudeenisiiuszvvesuladnusseziani
ANUA
Y @ 3 a '3 <
2.1.4 u3¥ingUssasdnisiseunisasusaulal (Course Handouts) LTUNS
FuaskareSureinguszasAnisiiou; seasiBeafedfuilonluunieu vimimieaiu
Y] Y] & 1 1 F2R-v) Y a & Y v a '3
MsUsEmduiusYIasine q WiudSeunsegimun lulveeulal
2.1.5 udatumaunisdnnisiseuieeulail (Course Updates and New) 1dunns
B3 U1APUIUMBUIUNITHTIUNITADUUUTLUUNSE S OUNNSADUNIUNUNEUTEAAUUTEUY
aaulall
' a ¢ & a ) £ a P
2.1.6 naaeunswssuasulal Wunsussllunadugrsneuiouveisoy
22 sﬁ’umsﬁauiaauiaﬂazﬁmmuL?JméhsjLmiuiaﬁmmﬁm'%am%m Wudunou
= v % = a = L3 a v = [~ a a
N3SEUIAMUNTEUINNTINNSSuBasiveeuladiuulamemalulagauduasuaty
oLy uANNAnassasTAkaruinnTIudmSulnAnwseaudIgans anIng1qesusy
pilaengTuandiseuAiun1siTEUNNSaeURNTURBU (view course) BYINISIUENTINFNg
n19Eus Neuinmaila vie NanssuMsieus I5mMy/gUwuuniefanssunigamn

seiveeulatiuaie dunnlagldlleninisiseusidlulufianssy wu F6le nsaunuingy
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i & ~ 3 a a & v A v % v o a
n1senuilon walulagaudussuasy \udu aundasuldesnuuuliiumlsdea
a a a L3 1% gj ¥ 1
HReuuszUUNsSEUNTaousaulall Usenaume 6 Tunau L

2.2.1 inszinazszytann (Analyze and Problem identification) 1unns
seulymludinaseinuvseuinnssuidenisimun nsianudilatdymviseauyinneg
AnsgiReuluniedediinuesaniunisailym enmuaveulunveslyn Msmaneu

- % a a v Y o ¢ & Y o ° ¢ a
WoasaLuIAe Suduazdesiland Idguiduniuardinesniuvaziilanddgniuian
Beswuilandlignaes Fuasihludnisaiiununieisnislunisuidym Tegldwdnnis
Apsizilang Al 1. 5ezviuerls 2. dildlenluu 3ahlulgiulas aviegnsls

2.2.2 a3Uwwifin (Conceptual Design) 1unissiusiudoyanas wuIAANI
a ¢ a ¢ aa v Y} v N
Iermans adneansuazialulagNifeateaiuuuanienisid UynuasUssiiuniig

<) va v [y = ) ] v [ Y Y o w cal 1
Jululanifetesdulgmvsedilugnisimuuinnssy defuasdodninainlangiriiuun
UNODNLUUALABTILATIZNTIVYRAT LA LB ALALUIANNITEDNLUY

2.2.3 sonuuuasnisuidamn (Solution Design) tunisuszendlddoyaunas

Y

N &

LWIARTAeITee ANw1uaIndIege (Case study) Aifley winausenuuuiuimed1sey
w8 dneenwuumsidillg Anwr wWisuilsudefdeiduvesnuiieluussyndldlndidu
landau 1w 3Bmsled sunse Jan walla a1 9ntudddnnudn dnudas egreaieassa
Woas1eueani Uy wagyinissanmanad unisaevensudnvesnuideyluaues
a [ ] 1 (2 =] [ 16 v
wdwdun ey 91vlidesdauaigauuinils iWewdliaiunsogesnuazne
1% = | =~ 2 A aa Y
Winladnfeesls egnsaluuiveniseaniuudununiedsnistunisuideym
2.2.4 1A ULAZRAILIUIANTIU (Planning and Development Innovations)
Wumsraununazandunisuadam wsenauiuinnssy Wumsimusaidudunouves
NNFES VLU AT0NLUVITIMAIADET 19T LU USuunluiuduiellunisuideymi
~ v a o Y a o ed v v a
WU elmAnn st ilandnduninssnuamiudesnisldaosas
2.2.5 vdeu (Testing) Usenaumig 1. naaes Lun1svaassuinnssuiwmw
16 2. Uszifiuna WJumsussiuuinnssudidauld 3.usudse iunisufuugsuinnssud
W lel
2.2.6 YNAUDNANITNAIUIUIANTITU (Innovations Presentation) Nan1s
wAteynn vIenaveswinnTTy ANaule en1siawsely
2.3 TuNITiaNa Usgnauniy
v a 1 a % £ v a Y a
2.3.1 neaeuvaasey Wunsussliunadugnsvaaseuveadisey
[y a 1 & & [ a 1% I3 Y a
2.3.2 JapnuAnaneassa [unsinanufnasiassavesiseu

2.3.3 Tautnnssu WumsTauinnssuvesiouilaimnyy
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3. MsUsEiuNg Usenaumie

3.1 UsgdlunanuAnas9assavesissunasiunssuiunsiagldnisusedivagy

MW (Summative Evaluation)

3.2 Usellluuinnssy Hanumnsewinnssuilaainnisiseuaunanansiagldnis

Usgilluagunimsiu (Summative Evaluation)

WiathlUusuUss

4. Yayadoundu (Feedback) Usznaumedayadounduannnisuiunisiious

4.4 nauf 4 nan1sldszuuni1sannisiseudsasiueaulatinvulladramalulagainudy

uaTUWaN U UANARaTeasIALazudanssudmTulnAnuiseauuTyyns

WIMYIRYIVAYHIAARLIUAN

4.4.1 NAN5ES19T8ALBEAYRINE YT kanasgavidenatuitlilun1Arwan

A5197 4-3 [ANNSAS1951UALLDYAVDITIEIV MWD M UNUATUN DUNITHS JUKLALAINTTUAL

luwan1sannisissudsazfusauladuuullamemealuladanuduasaasy

asad iada/seaziden do fSuiinvau
1 Uz doUsvan/ stearnmooc.org 2.u2¥0d Inenaw
Funaunsiamadouiesula
-WuuvadeunauEyY
2 AT warngefnsesnuuy wdnnisassnudulinsfinuasnsly doUszan/ steammooc.org /| 8t Inenay
1n3esile AR APP
wdnmsliduaznsliiaiosiieatiansiin
3 -peAUsznaulun1seonuuy (DESIGN ELEMENTS) HouUsvan/ steammooc.org / 2.u2¥nd Inenaw
-gUd AR APP
EIUN
-madenituiiuuguaw
4 msUuwsisgUnsanmuazmsasiedennudidnus doUszan/ steammooc.org
5 wailansanuasnwluaiees doUszan/ steammooc.org 2.2l Inenau
6 msldinafinguuuusinge doUszan/ steammooc.org o.¥nil Imenau
7 A159A¥NM infographic #1789 Layout HouUszau/ steammooc.org 2.u75m Inenaw
AnufoAnsadrsdulrinafinnnlanddiwualiediaiuassdnuununts | Aanssun1sdah infographic | o.u¥nil Anenau
Fafanssunisiinuguinisadisdulainsnfinanlandi fmunliedne | munszuiums STEAM /do
a$19a33AMLULINIG STEAMMOOC Tagldgunuunisadha infographic ¢e | Useas/ steammooc.org
9 Layout ot
8-15 1. Visualised Article 2. Listed
3. Comparison 4. Structure
5. Timeline 6. Flowchart
7. Roadmap 8. NumberPorn
9. Useful Bait
MR EUsEIfiuAMATHLBaNLUUNT TN doszan/ steammooc.org a.urshl Inenay
1 wuunAFBUNd S
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4.4.2 NafAUILHLUNNTINAINTIUNTTEUS UNUNTIANANTTUNSHNUURnsas a8l

3

N ANAINtaNg

PAMUALADENNFS19ETIANIULUINIG STEAMMOOC wandhilunianun

AN51991 4-4 AANIsUNITIANISISEUdsaziveaulatruutamemaluladanuduasaasy

Aanssu
STEAMMOOC

fanssun1siteus

§138UDN
STEAM

Han1saauntd

T
a

JUN 1 MITWASIEN

wazsyylaym

TS ewinTeiuagyinny

W ladulymvietedninves
anunsal Afaeuldimun il
asUfussdmud Fsazailugns
a¥atuau Tngldudnms
Ansgiland (5) il

1.1 What? 151agvinnuezls?
1.2 Where? thlulddilm?

1.3 Who? ihlldulas?

1.4 How? vinegnalsay?
TngdaouarliriSouldaeu iR

NIUSEUU steammooc.org (T)

Inendans (S)

walulad ()

-steammooc.org

Fodruoaulay

1 T
o a

YUN 2 NIV
%a;&auasaamwu

LUIAR

a

TofSeususmdeyauasuunani
Aeadesiuilym ietlugnis
9ONLUURATWAUIUTANTSY 7
Aeadeatuuuamanisuitaym
warUseiiiuanudululs Jefuay
Fos1n a1nlang 7 Wauu n
DONLUUILABIILATIENTIVLEN
Wanue ot ol lduurdanas
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Seazfuaulativuiamemaluladgauduasaasy
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Yauazvasazuuumsussiiuifisuiuinag

fj'l’imf (18035 2.A7uAnAGDS (1.A035u 2.AuARAGDS
aly Uj/ 3.anuAndnvey 4.a2NuRnazBuAa00) 3.auRAnBAVEY 4.A210RARGIBYAADR)
Tui
1|2(3|a|5|6|7|8|9]| 1 2 3 4 5 6 7 8 9
1 | 5|55 6| 8|10 9|10| 9 |4167|41.67|41.67| 50.00 | 66.67 | 83.33 | 75.00 | 83.33 | 75.00
2 5/6(7| 6|10] 10| 10| 10| 11| 41.67| 50.00 | 58.33| 50.00 | 83.33 | 83.33 | 91.67 | 83.33 | 91.67
3 5155 7| 9]10| 11| 10| 10| 41.67 | 41.67 | 41.67| 58.33 | 75.00 | 83.33 | 83.33 | 83.33 | 83.33
4 | 5]5]6]| 7| 9]|10]| 10| 10| 10| 41.67 | 41.67 | 50.00| 58.33 | 75.00 | 83.33 | 83.33 | 83.33 | 83.33
5 | 5|66 7| 9]|10]|10]| 10| 10| 41.67| 50.00 | 50.00| 58.33 | 75.00 | 83.33 | 83.33 | 83.33 | 83.33
6 | 5|5]6]| 7| 9]|10| 10| 10| 10| 41.67 | 41.67 | 50.00| 58.33 | 75.00 | 83.33 | 83.33 | 83.33 | 83.33
7 5/6(7| 8]10| 10| 10| 10| 10| 41.67| 50.00 | 58.33| 66.67 | 83.33 | 83.33 | 83.33 | 83.33 | 83.33
41 44| 6| 10] 10| 10| 10| 10| 33.33| 33.33 | 33.33| 50.00 | 83.33| 83.33 | 83.33 | 83.33 | 83.33
9 41 44| 4| 8]10| 10| 9| 10| 33.33| 33.33 | 33.33| 33.33 | 66.67| 83.33 | 83.33| 75.00 | 83.33
10 41 44| 5] 9]10| 10| 10| 10| 33.33| 33.33 | 33.33| 41.67 | 75.00 | 83.33 | 83.33 | 83.33 | 83.33
11 | 4|4|4| 6| 9|10|10| 10| 10| 3333 33.33 | 33.33| 50.00 | 75.00 | 83.33 | 83.33 | 83.33 | 83.33
12 |'a|5|6| 8|10|10| 10| 10| 10 | 3333 | 41.67 | 50.00| 66.67 | 83.33 | 83.33 | 83.33 | 83.33 | 83.33
13 | 4| 46| 710|117 11| 11| 10| 3333 33.33 | 50.00| 5833 | 83.33 | 91.67 | 91.67 | 91.67 | 83.33
14 41 5| 79 |11] 10| 11| 10| 10| 33.33 | 41.67 | 58.33| 75.00 | 91.67 | 83.33 | 91.67 | 83.33 | 83.33
15 41 44| 7| 8] 10| 10| 10| 10| 33.33| 33.33 | 33.33| 5833 | 66.67 | 83.33 | 83.33 | 83.33 | 83.33
16 | 4| 4| 7|8 |11|11| 11| 10| 11| 3333 33.33 | 58.33| 66.67 | 91.67 | 91.67 | 91.67 | 83.33 | 91.67
17 | 4| 4| 7|10|11|10| 10| 10| 11 | 3333 | 33.33 | 58.33| 83.33 | 91.67 | 83.33 | 83.33 | 83.33 | 91.67
18 | 4|4|6|10|11|10| 10| 10| 10 | 3333 | 33.33 | 50.00| 83.33 | 91.67 | 83.33 | 83.33 | 83.33 | 83.33
19 |a| 4| 5| 8|10|10| 10| 10| 11| 3333 | 33.33 | 41.67| 66.67 | 83.33 | 83.33 | 83.33 | 83.33 | 91.67
20 41 5| 7| 8| 10] 10| 11| 11| 11| 3333 | 41.67 | 58.33| 66.67 | 83.33 | 83.33 | 91.67 | 91.67 | 91.67
21 41 4|6| 8| 10| 10| 10| 10| 10| 33.33| 33.33 | 50.00| 66.67 | 83.33 | 83.33 | 83.33 | 83.33 | 83.33
22 41 56| 8| 10] 10| 10| 10| 10| 33.33| 41.67 | 50.00| 66.67 | 83.33 | 83.33 | 83.33 | 83.33 | 83.33
23 4145 8| 9|10| 10| 10| 10| 33.33| 33.33 | 41.67| 66.67 | 75.00 | 83.33 | 83.33 | 83.33 | 83.33
24 | 4|4 6| 8|10| 10| 10| 10| 3333 33.33 | 33.33| 50.00 | 66.67 | 83.33 | 83.33 | 83.33 | 83.33
25 41 55| 6|10] 10| 10| 10| 10| 33.33| 41.67 | 41.67| 50.00 | 83.33 | 83.33 | 83.33 | 83.33 | 83.33
26 415 7|10 11| 10| 10| 11| 11| 33.33| 41.67 | 58.33| 83.33 | 91.67 | 83.33 | 83.33 | 91.67 | 91.67
27 4145 79|10 10| 11| 10| 33.33| 33.33 | 41.67| 5833 | 75.00 | 83.33 | 83.33 | 91.67 | 83.33
28 | 6| 6| 7| 9| 11| 11| 11| 11| 11| 50.00 | 50.00 | 58.33| 75.00 | 91.67 | 91.67 | 91.67 | 91.67 | 91.67
29 | 6] 6| 7| 9| 10| 11| 11| 11| 11| 50.00 | 50.00 | 58.33| 75.00 | 83.33 | 91.67 | 91.67 | 91.67 | 91.67
30 | 4] 4| 5] 8]|10]10] 10| 10| 10| 33.33 | 33.33 | 41.67| 66.67 | 83.33 | 83.33 | 83.33 | 83.33 | 83.33
Anafiusan | 36.39 | 38.89 | 47.22| 61.94 | 80.56 | 84.44 | 8500 | 84.72 | 85.28
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Abstract
The purposes of this study were: 1) design Learning Management STEAM Model on Massive Open Online
Courses Using Augmented Reality to enhance Creativity and Innovation, 2) suitability assessment of a Leaming
STEAM Model on Massive Open Online Courses Using Augmented Reality to enhance Creativity
and Innovation. The rescarch methodology was composed of two parts: the first part involved theories and
rescarch papers relating to massive open online courses, augmented reality, clements synthesis, and the design of
a Leaming Management STEAM Model on Massive Open Online Courses Using Augmented Reality to enhance
Creativity and Innovation; the second part involved suitability assessment of this approach. Data were analyzed
by using the statistic of the mathematic mean (X) and standard deviation (S.D.). The overall result with regard to
the suitability of a Leaming Management STEAM Model on Massive Open Online Courses Using Augmented
Reality to enhance Creativity and Innovation by seven experts was assessed at a very high level, which can be
applied to real situations.
Keywords: STEAM education, massive open online course, augmented reality, creativity, innovation
1. Introduction
Intellectual property is the key factor contributing to national development, so we need to support, encourage
and promote the value of intellectual property as a subject of increasing global importance. The key concepts
include creative design thinking immersion plan leading to creation of mtellectual property across all ages and
genders (Uttama, nd.) idea generation process that leads to innovation such as product, process, and service,
values-based recognition, recogmition of product quality or service (Shukla, 2009) by using technological
advancement and creative thinking for new product development.
Innovation, creativity and information technology play an important role in national development and create
competitive potential in business in order to compete in the global economy and digital age. Global innovation
index is used for evaluating global ranking of mnovation performance and information technology n many
countries (Uttama, n.d.). According to rapid development of information and communication technology (ICT)
providing new ways of enhancing the teaching and learming process such as educational materials, students are
able to seck knowledge from educational resources developed through innovative education technology helping
students develop 21st century skills (Techakosit & Nilsook, 2016). Due to constant development of technology
that rapidly changes the way of lcarning and teaching, it offers students casy access to leaming resources.
Technology is used to support instructional design and different types of leaming and teaching approaches
bringing creative ideas and mnovative products including knowledge and technology-based new product
development and creativity (Uttama, n.d.) as one of the essential skills helping students for the future carcer

STEAM is an integrated approach to learning which was evolved from STEM (science, technology, engincering,
and mathematics) (Granovskiy, 2018), (IPST, 2016). Studies on the implementation of STEAM clements of
education are conducted in many countries: USA, Australia, South Korea, Canada, Thailand, et¢ (Amisimova et
al, 2020). STEAM encourages students to create their own interactive stories, creative design and leamns by
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practice helping them develop expertise in problem solving, analysis, synthesis, evaluation, and creation and
allowing them to illustrate concepts they are learming and gain a better understanding (Bedar & Al-Shboul, 2020).
STEAM also cnables students to develop creative skills and illuminate relationship between cnitical and creative
thinking (Santipaiboon, 2018) which arc obvious charactenstics found in inventors (Yakman & Lee, 2012),
(Yakman, 2008), (Sniboon, 2018). The use of augmented reality (AR) is to superimpose an image onto users”
view of the real world and enhances it with sound (Gulatee & Nilsook, 2014) to attract and make users
expernience more immersive. AR helps students become more engaged during classes and support them to leam
faster. It also provides teachers with a convenient way to create outdoor learning activaties.

The rescarchers were therefore interested in development of leaming management STEAM model on massive
open online courses using augmented reality to enhance creativity and innovation. Based on studies, theories,
and relevant rescarch paper concerning massive open online courses (MOOC), augmented reality (AR), clements
synthesis of learning management STEAM model as a tool for developing skills as well as spending free ime on
studying with review of leaming, this study can be used for further development of lcaming management
towards creative thinking process and a vanety of leaming process so as to create desired characteristics of
students such as knowledge and understanding of contexts in regard to complex thinking skills and creative
thinking presentation for innovative products.
2. Related Literature
2.1 STEM Education
STEAM cducation 1s lcaming management cvolved from STEM education and designed to integrate four
subjects with cach other including science, technology, engincening, and mathematics. Leaming management
STWMMWMH@&MQhWMWMMMwW
real-world problems according to engincering design process. The following are engincering  design
teaching and lcaming model (IPST, 2016): (1) problem identification, (2) related information
scarch, (3) solution design, (4) planning and development, (5) testing, evaluation, and design improvement and
(6) presentation. For example, STEM education in Massachusetts uses engincering design process that includes
(1) identification of topics and learning objectives, (2) teaching techmiques and constraints, (3) vanous types of
instructional design to be used in a way that relevant to context, (4) selection of educational objectives and
context and constraints in classrooms, (5) development of leamning units, (6) tests, (7) presentation and
discussion, (8) improvement after performance evaluation and suggestion (Billiark et al, 2014). Art integration
under STEAM concept focuses on innovative design allowing students to work through creative process,
expenential leaming, real-world work  practices, problem-solving, analysis, synthesis, cvaluation, and
development of creative skills resulting in improving cognitive skills, gamning better understanding what is being
taught plus development of creative thinking. Also, STEAM cnables students to illuminate relationship between
cntical and creative thinking, so students can learn science more effectively which is the obvious charactenistic
found in mventors (Yakman, 2008). STEM has evolved into STEAM which is integration of segmented school
subject such as science, technology, engineering, arts, and mathematics with its addition of arts to curmiculum to
nspire creativity and imagination as well as activitics promoting critical thinking skills in science and across all
subjects leading to development of creativity (Yakman & Lee, 2012), (Yakman, 2008), (Sniboon, 2018), (Kim &
Park, 2012), (Wongthong, 2019).
2.2 Augmented Reality
Augmented reality (AR) is conceptualized by Tom Caudell and David Mizell while working on Bocing™s
Computer Services™ Adaptive Neural Systems Rescarch and Development Project to help Bocing's
manufacturing and engincering process which led them to design software that could overlay the positions of
where certain cables in the building process were supposed to go (Kipper, 2013). AR is an immersive
computer-based technology that overlays information and virtual objects on real-world scenes in real-time (Eh
Phon et al., 2014) and completely absorbs users into a simulated environment. AR is used to enhance all human
five senses by adding digital or computer gencrated information such as images, audio, video and interaction
overlaying virtual objects generated in the graphics system (Kalarat, 2015).
Apart from what is mention above, it can be summanzed that Augmented Reality i1s a combination of real and
virtual worlds with the use of software systems and connected devices including webcam or other related devices.
AR components are as follows: 1) Marker, symbol or designated image used to compare on other images stored
in marker database. 2) Video camera, webcam, camera phone or sensor 1s used for image analysis and

image/marker recognition with 3D pose estimation and tracking system. 3) Display ~ computer monitor or
mobile screen or others. 4) Software or processing unit for creating images or 3D objects, the process of turning
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information from a 3D model into a 2D image (3D rendering) where virtual 3D images are merged into real
scenc (Lim etal,, 2017).

There are several ways in which Augmented reality is being used like advertising, games, education (Ahmad &
Junaini, 2020), VR technology in the construction industry or infrastructure with the following methods: (1)
augmented reality, (2) 3D modeling, (3) Vufona SDK, (4) relief mapping (Kalarat, 2015) and (5) AR application
n education.

AR application in lecaming and teaching management should provide students with collaborative lcamning to help
them improve their understanding of lessons and keep them interested in leaming. AR can also be applied to
other technologies in education, and it makes it possible to give students information at the point of need by
offering them virtual reality experience. This naturally leads to collaborative interactions among students and
deep understanding of what they are leaming (Eh Phon ct al., 2014), (Meesuwan, 2011).

In this study, the rescarchers presented the application of augmented technology to promote graphic creativity
since graphics in engincering education involves AR-based (Chen et al,, 2011) engincering system architecture
composed of five components: (1) tracking and registration module, (2) gesture computing module, (3) operation
instruction module, (4) 3D model database and (5) rendering engine working together with mobile augmented
reality system for in-situ 3D modeling and authoring that can model 3D virtual objects and author augmented
reality contents (Yoo & Lee, 2014). AR application in education provides new way of learning and teaching. It
shapes the leamning experience and brings in more expenence-based learmning which is found to be helpful and
interesting. Analysis of augmented reality markers was used for visual mapping and localization and then
tnggered the display of virtual information in real-time. It brings lessons and textbooks to life by combining
video, photos, and audio in an interactive platform. This ultimately provides students with an engaging way to
lcamn that can make complex subjects and topics casier to grasp and understand. Morcover, AR makes teaching
casier where teachers no longer need to explain complex concepts.

2.3 Massive Open Online Course

Due to advancement in technology, there is a growing trend toward online education. Technology facilitates
leaming processes and increase performance of the educational system as it regards to effectiveness and/or
cfficiency. With technology, students can access knowledge at any time and place, review difficult concepts or
skip ahead if they need to whereas teachers can transfer their knowledge to students quickly and efficiently.
MOOC is blended lcarning model that is crucial for today™s position of higher education. The benefits of MOOC
arc as follows: (Ligin et al, 2015): 1) MOOC offers effective pedagogy that improves issucs associated with
academic preparedness and the absence of motivating curmiculum. 2) MOOC has been transformed into a more
contemporary and attractive learming method where students can access leaming matenals from world-wide
renowned universities and choose from a wide vaniety of subjects. 3) MOOC assists in educational institutions™
teaching and leaming management such as digital network, operation, and investigation. 4) There is imteraction
between students and teachers using MOOC education as well as making up the essence of the collaborative
aspects of the MOOC.

Instructional development of MOOC provides a vancty of lecaming components such as (1) videos for
cxplanation, information, sample and expeniment, (2) materials, (3) interaction and 1dea exchange, (4) activities,
(5) assessment, and (6) tests. MOOCs for higher education Thailand have five important components as follows:
(1) course management, (2) course instructional design, (3) course development, (4) course implementation, and
(5) course cvaluation. The dominant learning strategics should be employed m MOOC formats include
aggregation, relation, creation and sharing (NSTD, n.d.), (Tinnawas & Thammetar, 2019).

In this study, components of subjects or lessons design for MOOCs were as follows: (1) short video contents hike
giving information, example and experiment, (2) exercise and leaming matenials, (3) mteraction and idea
exchange, (4) activitics, (5) assessment, and (6) tests.

2.4 Creativity and Innovation

21 st century skills are essential for educational and leaming management system comprising seven skills as well
as creativity and innovation. 21st century skills refer to a broad set of knowledge and skills that students need to
succeed in carcers (Phonok, 2014). According to the concept of Guilfrod (Phanmance, 1994), creativity was
brain that generates diverse ideas or convergent thinking or divergent thinking consisting of fluency, flexibility,
originality and claboration whereas creativity defined by Torrance was integration of expenence to produce new
combinations of ideas or distinctive products which included three components, fluency, flexibility and
onginality. For innovation, it can refer to creative thoughts and the process of idea generation that brings new
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creative outputs. There are concrete and abstract concepts of innovation. Concrete concept of innovation includes
new product/service while abstract concept of innovation refers to new strategics of sales, marketing plan, new
process and procedures to improve efficiency or make things faster and casier. In conclusion, creativity is the
starting point of innovation whereas innovation refers to the application of ideas and imagination that is novel
and uscful by using branstorming techniques to bring different perspectives as well as encompassing
improvement of existing production processes or parts of the product. Brainstorming is an encouragement of

unconventional ideas with analysis and assessment approaches to develop understanding of creativity (Bilhark et
al, 2014), (Kim & Park, 2012), (Panich, 2012), (Chuclooppo ¢t al., 2017).
3. Objectives of the study

3.1 Design of Learning Management STEAM Model on Massive Open Online Courses Using Augmented Reality
to enhance Creativity and Innovation

3.2 Suitability assessment of Learning Management STEAM Model on Massive Open Online Courses Using
Augmented Reality to enhance Creativity and Innovation

4. Conceptual Framework
STEM education Grahic Dsign Workflow
. .
STEAM education
Augmented Reality Massive Open Online Courses

: :

Lesning Management STEAM Model on Massive Open Online Courses
Using Augmented Reality 1o Enbance Creatrvity and [nnovaton

i
Creativity and lnnovation

Figure 1. The conceptual framework
Figure | shows conceptual framework was composed of three components: 1) input - massive open online
courses (edX), STEAM cducation, augmented reality application, 2) process - leaming management STEAM
model and system, and 3) output — creativity and mnovation. Those were three processes for building learming
management STEAM model on massive open online courses using augmented reality to enhance creativity and
innovation.

5. Research Methodology

The rescarch methods were of 2 phases as follows:

Phase 1: Model Development Study and synthesis of conceptual framework based on concept and principles,
analysis, and synthesis of learning management process based on documents and relevant research papers.
Details were provided below:

1) Analysis of information gathered from concept and theory relating to online education.

2) Synthesis of STEAM leaming process in (Kijkuakul, 2015), (Prasertsang, 2016), (Prasertsang & Pimkhalee,
2017), (Jantorn, 2017), (IPST, 2016), (Billiark et al, 2014), (ETDA, 2010), (Vasoh, 2015), (Amornchantanakomn,
2015).

3) Analysis of sugmented reality concept and theory so as to apply component and technology in leaming and
teaching management in (Mceesuwan, 2015), (Samitritta, 2016), (Yoo & Lee, 2014), (Gutierrez et al,, 2013),
(Pumama ct al, 2014).

4) Development of Leaming Management STEAM Model on Massive Open Online Courses Using Augmented
Reality to enhance Creativity and Innovation.
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Phase 2: Suitability Assessment of the Model The process of suitability assessment of Learning Management
STEAM Model on Massive Open Online Courses Using Augmented Reality to enhance Creativity and Innovation
was as follows:

1) Create instruments for the assessment Leaming Management STEAM Model on Massive Open Online
Courses Using Augmented Reality to enhance Creativity and Innovation.

2) There are seven experts with Doctorate™s degree or not less than five years of teaching expenience in higher
education. Four experts have a comprehensive knowledge of teaching design and three have a comprehensive
knowledge of technology to assess the model.

3) Analyze the assessment data obtained, using the anithmetic mean (£) and standard deviation (S.D.).
4) Improve the model as suggested by the experts.

5) Present the designed model.

6. Results

6.1 The Developed Model of Learning Management STEAM Model on Massive Open Online Cowrses Using
Augmented Reality to Enhance Creativity and Innovation consisted of 4 components as shown in the figure
below

Figure 2. Learming Management STEAM Model onMassive Open Online Courses Using Augmented Reality to
Enhance Creativity and Innovation

Figure 2 The process of Leaming Management STEAM Model on Massive Open Online Courses Using
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Augmented Reality to enhance Creativity and Innovation as follow:
Analysis of inputs: Studies and analysis of documents and relevant research papers.

Learning objective by setting leaming goals or performance goals for student achievement with knowledge and
pre-requisite skills.

Contents and subjects for teaching.

Students — analysis of students” leamning readiness, leaming equipment, and students™ interests in creative graphic
design for further studies.

Teachers - analysis of students” learning readiness concemning pedagogical content knowledge as well as
knowledge and readiness towards learning management system.

The technology of massive open online courses using augmented reality was related to analysis of factors that
supported lcaming and teaching, analysis of educational equipment, activities for practice of knowledge
acquisition after cach lesson, exercises and tests such as online discussions, use of augmented reality application
for enhancing creativity and reviewing previous leaming. Moreover, MOOC's supported communication and the
exchange of ideas so as to increase collaboration between students and teachers, enhance collaborative lcarmning
with a onc-way and two-way form of communication including 1) ¢-mail, a communication channel between
students and teachers or among students used for submitting homework assignments, 2) web board — making
questions as assigned by teachers that allowed students to have a group discussion and write a summary, 3) chat
~ a form of communication via application or website between teachers and students, 4) video conference —
real-time conversation between teachers and students and 5) streaming — broadeasting of live video and sound
over the intemet.

The process of Learning Management STEAM Model on Massive Open Online Courses Using Augmented
Reality to enhance Creativity and Innovation composed of three components:

Preparation for online leaming: (1) Signing up for creating an account — students had to provide all needed
nformation to verify their identity, (2) E-mail confirmation and account activation for signing in to account to
access 1o online education, (3) MOOC offered online enrollment according to students™ preferred choice of
subjects within stipulated timeframe, (4) Course handouts — very useful for explaining important information
about lcarmning objectives, course description as well as providing public relations news to students and
developers, (5) Course updates and news — concerning explanation of online education process through ¢-Notice
on the system and (6) Pre-test to assess students” prior knowledge.

Leaming management STEAM model on massive open online courses using augmented reality was a process
that enhanced creativity and innovation and allowed students to view or access the course and its content
whereby teachers can create online classes and store course matenals, manage assignments/learning activitics all
in one place e.g. video component, discussion component, contents, augmented reality. The online education
system composed of six steps: (1) Analysis and problem identification. (2) Collected information and Conceptual
design. (3) Solution design. (4) Planning and development innovations. (5) Testing and Improvement including:
(5.1) Experiment for future mnovation development. (5.2) Evaluation for future innovation development. (5.3)
Improvement for future nnovation. (6) Innovation presentation/problem - solving results or results of new
product development.

Mecasurement process included (1) post-study assessment to measure student progress, (2) measurement of
student creativity (3) measurement of innovative performance.

Evaluation: the process was as follows:

(1) Evaluation of student creativity after the use of the process of Leaming Management STEAM Model on
Massive Open Online Courses Using Augmented Reality to enhance Creativity and Innovation with summative
evaluation approach and (2) Evaluation of mnovative products or ideas after completing the program with
summative evaluation approach.

Feedback

Input of learning reflection through the process of Leaming Management STEAM Model on Massive Open
Online Courses Using Augmented Reality to enhance Creativity and Innovation for further improvement.
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6.2 The Result of Model Assessment

Table 1. The arithmetic mean and standard deviation results from specialists relating to the Leaming
Management STEAM Model on Massive Open Online Courses Using Augmented Reality to enhance Creativity
and Innovation. The five-pont Likert scale would be used to determine the weight of assessing the
appropriateness of the model

Result Rate of

¥ X SD. appropriateness
L. Inputs
1.1 Leaming objectives 500 000 very high
1.2 Contents and subjects 500 0.00 very high
1.3 Students 500 0.00 very high
1.4 Teacher 500 0.00 very high
1.5 Massive Open online courses using augmented reality 486 038 very high
2. Learning process
2.1 Preparation
2.1.1 Sing in 500 0.00 very high
2.1.2 Confirm with E-mail 500 000 very high
2.1.3 Enroll 500 0.00 very high
2.1.4 Course Handouts 500 000 very high
2.1.5 Course Updates and New 500 000 very high
2.1.6 Pre-test 500 0.00 very high
2.2 Online learning
2.2.1 Analyze and Problem identification 500 000 very high
2.2.2 Collected information and Conceptual design 457 053 very high
2.2.3 Solution Design 500 0.00 very high
2.2 4 Planning and Development Innovations 500 0.00 very high
2.2.5 Testing and Improvement 486 038 very high
2.2.6 Innovations Presentation 486 038 very high
2.3 Measurement process included
2.3.1 Post-study asscssment to measure student progress 443 098 high
2.3.2 Measurement of student creativity 457 09 very high
2.3.3 Mcasurement of innovative performance 443 09 high
3. Evaluation
3.1 evaluation creativity 471 049 very high
3 2 evaluation innovative 443 053 high
4. Feedback
4.1 errors checking in cach steps 486 038 very high
Average 485 024 very high

Table | shows the overall result in regard to suitability of Leaming Management STEAM Model on Massive
Open Online Courses Using Augmented Reality to enhance Creativity and Innovation assessed by those experts
was at the very high level with the mean and standard deviation (£ = 4.85, S.D. = 0.24).

7. Discussion

The Learming Management STEAM Model on Massive Open Online Courses Using Augmented Reality to
enhance Creativity and Innovation is the learming management that applies augmented reality to the STEAM
education process, and to act in the real world, leading to the enhancement of creativity and innovation. Seven
specialists in this ficld agree that the developed learning-management model was at the most appropriate level.
Our results relate to the work of Techakosit and Nilsook (2016) who employ the Learming Process of Scientific
Imagineering in their rescarch and found that AR can enhance STEM literacy, as published in an article entitied
The Learning Process of Scientific Imagincering through AR in Order to Enhance STEM Literacy™. In addition,
our results are also consistent with those from the rescarch paper of Chuclooppo, Bongkotphet, and
Warangkanagool (2017), entitled “Developing 10th Grade Students” Creativity Using Stem Approach Based on
Engincering Design Process in the Topic of Rotational Motion™. Both our findings and the results from the
literature suggest that leaming management with an emphasis on engincening design according to STEAM
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education can develop student creativity ranking from the highest to the lowest included flexibility, originality,

elaboration, and fluency.

8. Conclusions

The study concluded that fluency, flexibility, onginality, and claboration are components applied to leam

management STEAM model on massive open online courses using augmented reality to enhance creativity. The

process of synthesis of Learning Management STEAM Model on Massive Open Online Courses Using

Augmented Reality to enhance Creativity and Innovation followed:

1. Online lcaming preparation included signing up, ¢-mail confirmation, MOOC enrollment, course handouts,

course updates and news, and pre-assessment.

2. Online learming classes created by teachers through social media leamning based system consisted of six steps:

(1) analysis and problem identification, (2) conceptual design), (3) solution design), (4) planning and

development innovations), (5) testing and improvement including (5.1) experiment for future mnovation

development, (5.2) evaluation for future mnovation development, (5.3) improvement for future innovation and (6)

Innovation presentation/problem-solving results or results of new product development.

3. Mcasurement process included (1) post-study assessment to measure student progress, (2) measurement of

student creativity, and (3) measurement of innovation relating to the measurement of student innovative

performance.
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