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# # 6183309427 : MAJOR SCIENCE EDUCATION

KEYWORD: ENGINEERING DESIGN PROCESS, CREATIVE PROBLEM SOLVING ABILITIES,
QUALITY OF CREATIVE PRODUCTS
Jakkrit ~ Puchongprawet : EFFECTS OF SCIENCE PROJECT  INSTRUCTION

USING ENGINEERING DESIGN PROCESS ON CREATIVE PROBLEM SOLVING ABILITIES AND
QUALITY OF CREATIVE PRODUCTS OF LOWER SECONDARY SCHOOL STUDENTS UNDER
THE OFFICE OF THE HIGHER EDUCATION COMMISSION. Advisor: Asst. Prof. PORNTHEP
CHANTRAUKRIT, Ph.D.

The purposes of this research were 1) to compare the creative problem solving
abilities of students before, during and after learning through engineering design process, 2) to
study the creative problem solving abilities of students after finishing the process, and 3) to
study the quality of creative products of students after having finished the process. The design
of this experimental research was Repeated-Measures Designs. The research samples were 48
Grade 8 students who were selected by using purposive sampling from a demonstration
school under the Office of the Higher Education Commission. The research instruments for
data collection were 1) the creative problem solving abilities test with reliability at .817, 2) the
questionnaire of creativity problem solving abilities with reliability at .931, and 3) the
evaluation form of quality of creative products with reliability at .993. The data were analyzed

by arithmetic mean, standard deviation and repeated measure ANOVA.

The results of this research showed that 1) the creative problem solving
ability scores after learning all processes were higher than the scores of the Z”din—process
evaluation, the 1 in-process evaluation, and the scores before starting doing the process at a
.05 level of significance through the test, and the students' perception of creative problem
solving ability scores after having finished all process were higher than the scores of the 1%in-
process evaluation and before starting doing the process at a .05 level of significance through
the questionnaire, 2) the creative problem solving abilities after having finished all
process were at high level, and 3) the quality of creative products after having finished all

process were at good level.

Field of Study: Science Education Student's Signature ......cccccoeeveeiiennne.

Academic Year: 2020 Advisor's Signature ........cccceevieeennn.
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adassfuaraunmHanuivadasvioglusedugduly muntstmundiezuuLTes
gls dn¥nueaa (2557) wax Finson & Ormsbee (1998) fstiufideTadsannigiui

1) Uniseuseaulsaufnuinaudunlasun1sannIsiseun1saaulAsaIuInemans

Tngldnszurun1soonuuuliimnssulinzkuua a1 lunsuAUeynideasassa s
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3oy wnAUsENINLSeY Lasuanasiuneudey mudisu Tnadlefinsannsuuuiads
VRUSEY geNINTENINATEN WAEEININNeusEY ATa16U

2) Sn3uuszauiseufnvineuduiildsunsdnnisdounisaeulassnuinemans
Ingldnszuiuniseenuuuldimnssuliaguuuanuausatunsuidynidsaieassaegly
sedfugetuly

3) nasulassuInermansvesinissussrulsouRnwneuRuilasun1sannIs
SHUN13aulATNIUINGIA1ans g liN ITUIUNITERNRUULTIIAINTTUTAL L UUAMAIN

HauLasassAegluseAuATuly

YIULYANIFIY

1. nguidvang

[ [
[ v a v v W

! P ¢ a o oo = A Al
naudmuneilglunis@nynideasall Ae dniSsussautudseudnutin 2
IUIU 2 DU58U 59U 48 AU NNasAnE lunIASEUN 1 Un1sAnen 2563 ad L59Seuanse
YRIUMINeGeutanils FindTNUAMENTINNITNTYANANYT NTENTNNITEAUANY

Y]

ANeEEns F8uazuInngsu

2. srudsluniside
2.1 fmU3Au (Independent variable) fis N153ANI9LT8UNITEBULATI
emanslaglinszuaunIToRnNLUUGIIAINT I
2.2 U301y (Dependent variable) Ao A1uaM130lUN1TWAT YRS

A39ATIA WATAMN NN TULTIATATIA

3. Weomitldlunis3de
& < au &g = Yy A a a a s
WevmldlumsifeiiduasemsSeudiiudy sreivlassnuingimans
[ gj LY = Qldl
FLAVPUNTIUANYIUN 2
4. szgamialunisidy
sregna1midlun1ide A nAseun 1 Un1sAinel 2563 (Waunsngiay

N.A. 2563 — LADUAUENYU W.A. 2563)
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¥ é’l’ v
VBNNAIUDINUY

[
v v = 1

o Y} A A ) i ° o = & Aa
1. UNLS8USEAUTUNTINANSIUN 2 VlLTJUﬂQNL{J']VﬂJ']EJQ']U'Ju 2 Vaus8U LWWunaund

q

seRUANNIANLAINTaTiEuWIIAY SnanisiSewivinemaniuasadamansliunneniu

ArNaANuNlglun15Ive

1. P15ANISEI8UNITEOULATIIUINYIA1EATIAeTdNTTUIUNITBBNKUULTY

a = o o = va v Yo aa o o 1
AAINITU KUY GUUG]EJUﬂ"Iif\]@ﬂ']ﬁLiEJUiV]LuusLWUﬂLﬁEJuLmeﬂmﬂqiu%ﬁmﬂigﬂq'}umqu

Y

A5YIATINUINGIAIERNST LAslEITNITNIINYIAIEATIINAUNTLUIUNITODNLUULT S
An570 Lo idelaUssenAnIuuuIARNTEUINNITRONLUULTITAINTTUYD

[

TeachEngineering STEM Curriculum for K-12 (2018) wuseanidu 7 duneu fail

(% '
[ a

1) Jun1579A103 (Ask) Wuduifefiarudfginedfudsfinesnisasng
sudlgymandeanisuily menudladulgmaieldvedndasiig g ssyanudeinisias

Joialun1seenuuy Amualymnseriaind1Aylun1Tns1adaunIineIrmans wazi

nsfanugulunsnautymiu

[
v v

2) JuduAuilyym (Research the Problem) utuniduAudayadinienans

P39A2919NUNNYIVDY TINTINISUIVBLAINNUAABTNLANANIN LN B IETUNITAUMILUIAR

Y 9

=

lunisundgyunmsessnwuunanduaninlegiulvaiunieusuusalagldnalulagiielv

MAUAUDINUANUADINIS

=

3) TuIUAUINS (Imagine) Wuduinnisnismiululalalauinian fnns

q

a ° 2 A v a aa 9] Y PN
53@1]?’1'3']3\]@@LLa%ﬂ'ﬁ‘V]']ﬂWULUUVIQJIUﬂ']iigﬂNaN@\‘]LW@irJiJﬂUﬂWJﬁﬂ"IiLLﬂﬂﬁy}ﬁ"lIm@iJ']ﬂV]q@

4) Tu9nHY (Plan) Wuduniinisimsizy wazilSeuifsunuifnusas

a Y o o av 1 o = = a dad 1Y
LLUIAR UYBIINA LLAEITUIIYNBUNAUN LW@iﬂuﬂqiLaaﬂLLUQﬂﬂmﬂwq@NqLLﬂ{jmﬁq

5) Juasns (Create) utuiiadaduwuuvisenuuinaes tnglduuifniifian

Wimauinguszan weneuaseassinaulagldIuauinislunisesnwuulviuiniiae

6) Tun1sneasulazUseluysza@nsnin (Test and Evaluate Prototype)

Wuduineaovuazysefiunan1suidgninion1svinauueInauRIunTagey in1s
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See

sauufgiusazimuadwlsiunimageulsednsnin iusiusndoyanasingienyng

PNDUVDINGIY USEANSNINAITYINNIY LagasunansaaeulseansnInNaau

(% ' '
v A

7) FuUsuUgs (Improve) WuduifinisuaniUisuuuifn n1suiauenay
= @ 9 a4 A U ao v @ a 1% =
Wen1sUTuUTsimu Ay MIaingtuIsnsifesnsuiulslsnisundynivisenasu

Tngdinswily viemeenuuuluyl warasunanisasiarany

2. arua1u1salun1suAdgyniBeadeassad wuneds auaiunsalunisAnm
MneunarIsnisfiuvanininldlunsuidymanlina dnsiduszansnmninizin 4 Tu
Junszurunismiaaudeiifinisiesigndym senuuusariauiwuidalng q agns
nanuaneuazdnauladenisunUymlalinisAnog1eiiansagy rauaz i lgundey
NN15UsEENARIuTieNuves Creative Education Foundation (2014b: 16-23) a11150kUs
oeriUsznauld 4 du il

1) msesuetgmlvidaay (Clarify) Ussnouluieesiuseneudesdiil

1.1) msdumanindaym mnanunseivdeYemiitivun
1.2) Masiusiunindeyanasszuamg nevhanudilatulgmiiiunis
AUTIUTINTRYE
1.3) msszydamiddy aﬁ”ﬂqﬁwmmﬁﬁﬂﬂfﬂﬂWiLLﬁf]igmﬁéiaamsLLﬁlﬁuum
e
2) Msd1RnIRn (deate) Usznauludeesdussnaugosisi
2.1) m3runIBnsuitgmedrmannvangliunnfigawinfasdulule

2.2) msrunmsnsuileiudaniug ligales

[

3) MsaLIIsN1uATem (Develop) Ussnauludeesdusyneugossiil

3.1) nMsmvuanasitunsidenisuideym Tnefinsszygauds ded1inves
Wnsuntynusiazis

3.2) M3fnsanuazidenisnsuityvn i aunnianogsaunmgauna

wazdiATalE 10
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4) Masiiunsiadgm (mplement) Usznaulumessiusznougoedail
4.1) MTINUNUY LEAITI8azLDunTUnDUTRIsNTEATITLEeN

4.2) MmsunIsnsndentuyssendldluaniunisalass uasssyraniiny

[
] v

Tusuideid azdaauaiunsalunisunUgynudsasnassalaslduuunndsu
anuanunsalunsuAdyidiatassaiduuuuaeudaie iunislianunisalifioldly
nsuidgymuariiinSeuseumaiuiiuiu 4 9o uazianissuianuannsalunisuidym
Feadassflaglduuuaevaruanuannsalunisudywideassassdsiuau 16 4o 3

a

didelaimunannisduasizviesausenauresnuasalunisuilymives Creative

a o

Education Foundation (2014a) waglhuunaaauveddngns nuanadnm (2553) J9visy

madeylve (2555) Nvanal wiueda (2558) defindad Snuusds (2559) Lazaulaus vinSu

(2560)

3. AUNINHANWTIEEI9ETIA el SnuaeivenanulasuIng1eans
a a v ¢ A v & a ! ° aNa a v |
ANINNITEUIUNSTIETassa Inelanwasiludadnd awnsadunldludineseda dauen
TUselovil wazlinnuusedn Inun13Useliun N NN NUTETNATIAETNINTAIHANUT
as1aassanUsznauluaie 3 47 11 99AUSENaUSaUMULUIANYDY Besemer & O'Quin

(1999a) uag Haller, Courvoisier, & Cropley (2011: 101) lgiin

%

1) fifmumnuutaning (Novelty) Ussneuluaie

1.1) anuutanlug (Originality) naneds Wusuiiunnaieainaiu

1%
U L%

lureldgivnuresduiiiony Ussaunisel vielasumsinlndiheiiv
1.2) nsviliusevanala (Surprise) e WWunuiivihlignuiiu
a veg A d‘ ! [V o/ LY N v b‘a’lj
Aneusdnaumnula wagldaenivhaglanurenuludnvugnasassail
@ Y o a va . = I =
1.3) Anuidusunilalidedu (Germinal) nungiie Wuaunie

Bnsuidymnfidvsnasenisadnassdnuresnueuazdduilunuludnvazifeiuly

BUIAR
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¥

2) Afnunsundaym (Resolution) Usznaulusme
2.1) muanmgauna (Logical) maneds Wuauiiaiasneisnnsi
LRNAVININEIFENSI0I5UaE LAY
2.2) arufiuselew (Useful) nunede Wusufianunsaldlaass
Tunmeujus

(Y]

2.3) nadlnauAn (Valuable) vanedts Wuauiignuidiuliauddny
wouuuseloriuazanusndulunasu

2.4) arudlale (Understandable) wnedis iuaufideanumune
Tifugnuiuldlnede lifesinus,

3) dRnuAIINUSTalALaLnISEILAIIEY (Elaboration and Synthesis)

Usgnaulusme

3.1) N159n09AUsENaY (Organic) nu1ede iWusufiauisadn
drudszneudususisiianysaluuy

Ao A o

3.2) Anuiniakazdnved (Well-crafted) nungg Li‘]umuﬁgﬂa%’w

[y

Fugemuiafg wazlansiemudinasazauldlavesaiianae

3.3) A mUsedinaiee (Elegant) vuneds Wunuiidanunaundu
fapalasodwuiiu

3.4) Avududou (Complex) nuede iusuiivszneuludae
aafUsEnoUTas 9 eAUsznav wasinisussRunnuasimnzausenisldnu

A mRaNudiaeassdalaelduuuUssidununmsanudaieass A duuuy

Ussiliuinmsin 2 47 fisvogvineserinaussloaviemandndt 7 909 $1uau 40 o eidels
W1 s TN 1S USEAURANULTNES19a55A (Creative Product Semantic Scale:

CPSS) MUULWIANYDY Besemer & O'Quin (1999a) WAy WAIUIYATH! @0INTIA (2533) uaz

Imhundszgndtunisussdiulassnineienans
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4. Yn389USTAVASINANYINBUAL U180 UNLSEUSEAUTUNTUANWIUN 2 T

U =

A1SAN®I 2563 NA1aadny1lusIeIvn Insaudnendians Fadusieds iy 15usou

A15MVDINNIINY 1YL AINT é’fqﬁ’mﬁwﬁfﬂmuﬂmzmimmimiqmuﬁﬂm ASLNTINNIT

[ [y

gauAn Inemant IHenaruinnsy
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L%

LNEITHAZINUIVLTNYIVD

N193781399 NAYBINITINNISISIUNITADULATINUINeIFansIaeldnssuIUNIS
28NLUULTNMNTINNTRaANaI1 50 TUN1TUAT YN ITIES 19T IALAZ AN NNAITULTY

asvassAvastiniseuseRulseuAnwineudu nqulsaseuasn fIduldAnwienans a1

1%
=]

unenaazuseiieades nefiswazdun fadl

1 ATEUIUNTODNRUURIIFINTTY

1.1 ANUEIAYVBINTEUIUNITODNRUULTIFINTTY

1.2 ANUMNYYBINTEUIUNITBBNRUUDIAINTTY

1.3 funpuresnszUINMIRanLUURRmnTsY

1.4 ANAURUSTZNINNTZUVIUNITODNLUUITIIAINTINAIENTLAZIENI TN

WAENS

1.5 tuwmslunisdanisiseunisaeulaelinszuiun1soenuuudaicin sy
2. MFIANTFIUNTAOULATIUAINGIFNERS

2.1 ANudAg03lATIU

2.2 ANUMINYIDILATIINYIAENT

2.3 UszlnnaadlAsauine aans

2.4 Supeuvesnisilassudneans

2.5 @NNNITINNTFBUNTAULATIUINEFNERS

2.6 TotausiugdmuaslunsaoulaTIwIngmans
3. Anuanusalunsundeideaineasse

3.1 ANAAYIIN AT ITE519a855A

3.2 AuvNeveInsuA Uy nideasneassa

3.3 LWIAAUBINITLAT YA 19aT5A

3.4 NsARasNETIANUNIARREIR T alunsuAT gy

3.5 WU SRR TLAT YDA 19a855A

3.6 wnystunsinnisunteynndeasneassd



4. NAUTNES19ETIA
4.1 ANUVUNYVDINAIULTIAS19ATIA
a A a A ) a P I3
4.2 vuivisownAnilglunsinnun EaNuEEsasTa
4.3 WM TINAMA TNHAN U 19a35A

5. AU MNYITD

[ [y

5.1 MUIEMNYITDINUNTZUIUNITODNLUULTIIAINT U

5.2 MATEINIMINUANLEILTA UM TUAT Y ITIES9ETIA

[
av a a ¥ U

5.3 SUIBNNYIVDINUNATULTIFS19ETIA

6. NSDULUIAANITIVY
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1. NSTUIUNITDINUUULTIIAINGTH

NILUIUNITDONWUULTIIAINTIY (Engineering Design Process: EDP) L“ﬂuéﬁuwﬁ!\‘i
ﬁuawwmgmmiﬁﬂwwaq%’ELLamawwaé’m%’umﬁmmiﬁﬂmsﬁy’uﬁugm (K-12) vpeUseina
ansgeuiint ietslviinGeuRnmuianudilalunisesnuuuuaznununAtymuuy
3mns delusudeiavvendnidlutite AMUFIATY AIUNUIY FuneuveINTEUILNIS
DONLUULTIIAINTIHN AUAUNUSIENINANTZUVIUNITODNLUULTIAINTTUAEATUAZIENT

PIINYIFANT WUINNGLUNITINNISBEUNTERULAEIENTEUINNNTIDNLUUTIAINTSY A9l

1.1 AUFIAYVINTZUIUNTITOBNLUULIIAINTTY

[y o

PNNITANBUAYIAUANNEIAYVDINTTUIUNITODNLUULTIIAINTTH L6l

1
L% t:l

nnsIiA L AYLININY Al

Khandani (2005: 4) na188AMUEAYU9N 1500 AL UUTINIAINTTUIYI A
Anldnszuauntstianunsadassuvlunisadnedausefugiulantmild violunisusuls

JEUURULTDRDUALDIANLABINIT YR EYTBINe N S ATy ludTnUsed1Tu

National Research Council (2012: 42-44) n@1103AITUATAY VD3
nsundeymenuvanimnssueansasuladn nsfidusiulunsujifaumuimnssuagii
ThinSeudladenudenlowedimnssunasinetmand wasdwheasemudlatat 3
favdnlunisiGounisaeu len UFURNS (practices) aluvimiidunmsmseusiu (cross-

cutting concept) waruurAnmdunnulusuine dmans (core ideas in science) uananil

v o a

azynlrenusndnissulasuienurinewazaunsaluldlglaludinussaniu

Y

[

TeachEngineering STEM Curriculum for K-12 (2018) nan189a1ud1Aey

o

v L%

Y9IN1TIANITFTYUTINNTEUIUNITONRUUTNIAINTINT e linseAuauaulaves
wnisew Mawnseuivesiniteuriunisaseri Teiwundnuaedduvesinieans loun
A1SANASI9ETTA NTUBILANTULIA NITAATINSEUU N1SNINIUBENITINLBITIUNGT NSERENS

a P & o < o [ | d‘ o [
AT IIYTITU %QWQ%@J@U"U’WLU‘U&WWiUWﬁLM@QIUFW]’HTHV] 21 UBNINNUEIYIYWH U
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AuaENsalun1suAlyrideaineasss freas1aismsuntymiduuinnssy wagauise

WasuwUaalanlinaule

NUAITTA WeAluNna (2557: 9) na133n Tunsadeassd nIeimuINay

A Y

wsoUSuUTITEUUAN 9 MUUAINARINITTRINYEY TAINTILBIAUNITZUIUNITAALAS

a ' I3 & ¢ % ] = X a !
W@alﬂﬂ@UqﬂUJU?SUIHﬂ$WU§WUW@Qﬂqﬁﬂigqﬂ@ﬂ?qﬂiiu@qumqﬂ‘]%QﬂigUUUﬂq§UL58ﬂ3q

NIEUIUNITIDNLUUNNIAINTIU (Engineering Design Process)

[

nwanT YAUANIAL (2557: 39) NANRANNEAYVRINTFUIUNTOBNUUY

q 9 v

(%
v

Fadenssuidn azgrgliiniteudilatisnisinnuegialutuneuy $¥nn19919un

n1sundeynn ldnsnensegrsduainiglatadntn aunsafnAumeuInsiviainvaieine

witgvnldegraminzauuaziiausslevilasan

aAaNS salvy (2559: 50-52) NA17I77 NISHUINLUIAAVDINITDDNLUULYA
Jrnssnlunisianisissunisaeuazvinbidnitsulanszuiunisvesnisuidyuinila
L2 Yo a wa d' v S v L3 Qll

MAINVAILLLINI @18130UsEYndANIdnsU dRaunUynivseasieassAnaud
Fouleaudinasaunndu iidnisswiudsannud Ayvenisseuivguidnisasneassa

uinnssy wenanldsdieRnyinwedidgyluralsaiu 1wy n1sundeyni (problem-solving)

n13AReY19TIA U (critical thinking) AINNANESINETIA (creativity) LaznN1TAALTNTEUU

o

[ o

(systems thinking) Llusiu Fevinwzinartarulurinuedrdgveinisiauludogiuuay

UIAR

45m1 N33 (2560: 23-27) Na1T9ANAIAYUBINITIANITITEUTAY
NILUIUNITRBNLUUTIIAINTIUIN NTITYUTAUNTEUIUNITORNUUULIIAINTTUTITIULA
UNISeuTeuTHIUNTEUIUNSANET1NETIA N13AMTEUATIER Lazn1salloUu)UR e

v Gl 2 1 =3 :.II 1 Y v a = a v 6

witymuseaussausoinsegulutuneu InvaztiglidniseuilnnsAnassassAuay
MsfndsduaTeiananunMsaiinuiuiievhn1susmkasndunseseyauldtoyad
ausaulUldUselevd nasnauiinisatgnenniuAniiesiuiglasdeaisiuifnligau
Wl TneuwiAnwalazidudemiausanudnainsassauasiinwensun tamvesiniseu

WARzUAAS
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weananil a8 N3 (2560: 23-27) deldnaniianislinsesuiunisesniuy
WA IsuialEsNaseANAnaseasIALasTinwensui dn aguladn nsguiunis
PENLUULTIAINTTNILVIDANATUINWENITARAT19aTTA Aell 1) Tussylam ssdaeld
v A ! a O} ! = U 6§ a 1%
wniseuneslymiialunniiuviene gy weoulssymivussaumsalifiuvesnuiasle

2) FusIvsindeyakazwuidnmiigitesividyni azdiglidniseufniansundeyanaie

'
a o

Uszinfazdrunldlsenaunisdndula wazlinisAndenunastayanuiunldegted
s 3) JussnuuuIsn1TuAtyn avdaelniniFeufnesniuurasuAnUanlya la
S I3 6 1 o = a a A P
71las waziluuselovuson1sunty ) “Soa1u1T0AnMIAULMALNUINEUTZNBUNIT
panuuula 4) Junsunutazadunisuityu aztelrinSsudAnanllasuageonuuy
U Q{I v ¥ QI 5 a % 1 b4
Ha911 Ndanaunsanladelusiesdiu 5) Tuneaey Ussiliuna wasUsuuse auaeli
v a =2y U Yal f-g ) aa ¥ 1 Y v a
UniseuRnnsUTulTRaulvdiaanmungy 6) dnausisniswitym ssdielidnsey

deansivigaudila wenandnszuiunsesniuulliienssuazdglilnSsuinine

nsundeymiiiunisasiioufinasla

nanlagasy NTeUIUNIToRNLUUEIIAINTSNIEYIeTiTnTuuLia
N15Us2ENAAIINT LATISEUIHIUNTEUIUAITAAAIG 9 N9N15ARAT19aTTA Anadnadl
a a 1% = o ! ) (Y Ao & = 1 t%
FAsug I wavnsAnuidymy daludiunivesinuendnduluanissui 21 uazdigli

A5a519EIUTEAYsNTANULUaN LAz dUsEANS A NN

<3

1.2 AURUIYVIINTZUIUNITDDNWUULYIIAINTTH

INNITANYUALINUANUNRUIYVOINTZUIUNITODNLUULTIIFINTIHN 16l
Indrnsiiaunneliunnuiy @il
Khandani (2005: 4) 181771 AS¥UIUNITEONKUULTIIAINTTY 1Tu
A v a a [ =) = 1 = 1 N (% a aa ) Yo a a a
NsEUIUNSNasEUsERYs visessuunldineunneu vieuSuusadsnieylidussavaning
Julnefidunounisesniuulddminssuidaau nanlaindundnnmslunisuitywiiansiu
nsuntdymuseiandu 9 Wesanasidudgyminasisnsuidymnidaning wazdiisnisn
gnFiesnnnndt 1 38n1s naanswsesnisuitaymasiduszuuigneenuuuantaewmnizJgm

Y
o
U

U 9
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Tayal (2013: 1-3) N@1791 N32UIUNITRRNRUULTIIAINTSU LTUYATDY

(%
o

Ao a [V o, v a I3 v
EUUWE]UWUﬂ'Jﬂ'JﬂiiﬁLW@LUULLU?V]']\TIUﬂ’]iLLﬂ{]QJIW'] I@U‘ﬂgwﬂqﬁLﬂUi'ﬂUiﬁmsﬂ@yjaLLaS

a dad

ALTUNITNARBUNBANYIANUTIINIY UN15ia0NKUIANTIATNEALAERBNLUULAENITIINNIN
= o A ~ ~ % ° o O a o  ¢a yva N
wazlienTanfimunzaunan dn1sadauudnaes wavUsulaaunsenwdnduginlaaneag
MRUAUDIAILABINISHATENTaLATMLA
Grubbs & Strimel (2015: 79-81) na1271 n1seenuuuLlunszuIun1sil
nslgAuAnasnassanazidandsduiunisninuanislunisundgyni 99139l

m3oenuuugnuseRananlutng Inglun1seenluuBelfInNssHazwANF191NN150RNKUY

o w 1

Fanaluladfie n1seonwuuidainssuaziduniseanwuunieldadediia wu 1ad yu

[ I

Anulaensy Jangunsal FaasdielviniseentuuiuinudaluuInTuwasianainteead

a a PN

163sn19eenuuuniusz@nsamuiniign Fan1seanuuuidedsinssuasiadnduds

¥ o W 14

ANUENIaluNsAUY Taannn asianaenltussidiu wazn1suiowndgmla

TeachEngineering STEM Curriculum for K-12 (2018) Na1271 N58UUNT
ponuuuidsimnssunduyavastuneuiitnimnslilunisufdam Tasfinssuiunisd
ponuuuTludaniioiulsemany SailvladdgRenshaouduiiuuasnisesnuuy

Aav3 selwe (2559: 49-51) nd1391 nIrLIUNTTEONLULEIAINGTY Ae
nsyuaumsvesmsuidymesradussuunmelaninensuag desiinmng ¢ (resources and

constraints) 53UTIN153LAT1LRT0RATRARELALAIINANNU (trade-offs) LT LA LANAANS

¥
IS 13

wingauiian (optimal solution) lnenszuiunsuitaymiiiesdusenaunan lawn nssey
TgyuseReulvnertesidaan N151LRULINEMILLINNATLATY wazn1saLduns

Winllanadnsimunzauan

q

g5n1 N13E (2560: 23-27) NA1IIT NTFUIUNITOBNLUULTNIAINTTH NU8D

[ '
U a o

Junauiunldlunisaudunisiienddymnseaussniudednis FanseUIUAITORNLUY
a a & a a Y o I3 A v & = o
LGU\TJFYJﬂﬁill‘Lm3Lsﬂﬂqﬂﬂqﬁigu{jmﬂqV]W‘ULLa'Jﬂ']‘Viu@Lﬂu{jﬁ\g%qwm@\iﬂ'ﬁumm AINUUIINN
Y a a4 1% o a ¢ A aa A ° o ::4' 1
ﬂ']ﬁﬂTJW’]LLurJﬂWV]LﬂEJ'JSU@QLLag‘V]']ﬂ']i'JLf’ﬁqg‘ﬁLWE]Laaﬂ'ﬁﬁﬂ']ﬁ/]lﬂﬁlngawﬁqW§Uﬂq§LL;ﬂ,5{J Lll@lﬂ
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w393sn1sUNINaNN sl lutymuseauataudeanisls ludunaugangasaniiunig
Uszillunadavanasosldviaisnisty

In8NIzUIUNTRNL LTINS sudulng avlvileulumweinisesniuy

v
d o

KA WokWIARtgnUunUseyndldiun1sfinwaieg Wesanaunsagieiauninyenisia

Y

(%
Y v v U YA o

wgealiduinSeu deiulunsidensedl fIulavinsfnwiiedatunssuIun1seeniuuws

2ee

FennssufidunlilunisdnfanssunisBeud Tnedidnnrsanwldliaumanevesianssy
Masuifiunszuaunseonuuudsimnssuly deil

TeachEngineering STEM Curriculum for K-12 (2018) lainanafen1sda
nsiFeuslasldnszuiunisesnuuuiddimnssuin Wunisasuivzdrelvidnieuaiunsa
Widamly Junsdaadalidndewimutuneuvesnssuiuniseenuuuideisnssuite
isuas1snudle Wumsdanhomemnuda wiunisadinassduazadiouiRass

Science Buddies (2019) lalviarrunuigvainisianisiseuilngly
nsrUILNTERNUULETImnII Wuduseuresnsseniuudaimnssuiimnsyhadio
Tlumsuidaym Feazuandreanduneuredinsmainermans aansadaldlunisda
AanssumaisunisaeulududsuilelitniFeudoudnisuidymild

nuadng naewudu (2559) ldndnisnsthnszuiunmseenuuuiBsimnssuen
UszendilunmsdnnisiSeudauuuimisasifudne Wunisdaasunisseuiitufanssuvse
lassnuigadunisufdgniinuiuludineis eadrwasudszaunisal
Vinwedin Wludnisasieuinnssy

oians salvy (2559: 49-51) ldnandanszurunisesniuuidsimnssuly
sefunafnuduiiugiy vaneds nssuiunisvesmauitymeghadussuuneliningns
videtedindng 9 samfsmslisgited dodey wazanuduyuiieliAnuadnsAungay
e

nadlagasd n1sianisiseunisasulagldnseuiun1TeoNRUUGIIAINTTY
yanefls Bnsdamadouilnelinssuiuns viedunouihisnlduidymesaiuszuu Tng
L‘%'mf\]'mmﬁgq{]gym Fumwuidn wazidenisnsuidymifimuizay wasvagouis
AsuAdey ity o WiearanToimurdeuszAvg dedesldesdariuivesingrmany

ANIAENS WAEINEIFEnSIBTIAmINTTuNIUsEYNe
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1.3 JUADUVDINTZTUIUNITDDALUULTIIAINTIY

mﬂmiﬁﬂmwudmizmumiaamL‘U‘UL%ﬁmmamﬂwmaa%umauﬁ%mms
Talunsundayimn Iﬂaﬁﬁfﬂ%wmiﬁmuﬂgﬂLLUU%aﬂ%umawm q WBannune sl

Khandani (2005: 5-23) nanafatuneuluniseenwuuidsdainssals 5
Fumou sl
Fuil 1 fmuatiaym (Define the problem) Wunisvianudlafudymd
wazaSureUamn

fui 2 susdeyaiiiientdios (Gather information) unissusiudeya
mnffiaenusnneudiovharudilasutigmilidaoudu

Fuil 3 a5ramadeniivainnane (Generate multiple solution) t9unns

asuuamemsunleymnvainany

Qe

a 6

U 4 ApT1EkaZlaaNNIaaNNRTgA (Analyze and select a solution)

2

Humsesesinszuiunsuitymlnglideyailednaulaidenisnisiifiian
fufl 5 nageuusransnwnazinluldluaniunisaifiadnelu (Test and
implement solution) LunmadeukazUSUUTlRATu ot ATy
Tnetumeuluniseonuuuileimnssuuas Seyyed Khandani ansnsnuansld

U dl
AININN 1

Define the Gather

Problem Information

Engineering Generate
Test and .
Design Multiple
Implement
Process Solution

Solution

Analyze and

Select a Solution

299 1 ATEUIUNTODNLUULTIIAINTIUVDY Seyyed Khandani

(Khandani, 2005: 5-23)
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[
= v

National Research Council (2012: 41) 1Ana17899UnDUIBINTLUIUNIT
9ONKUULTIAINTTH (engineering design process) NazfasnwINii lUlunsdnnisseus

Weneanslutagiu 18 3 Tunounan taun

v a a ¥

1) nsszylym Weuly wasdedriniiineates (Define) Fuluduneoui

[y

dnisewianudiladutygmnsonusesnisiviiandaau e liamnsouidgmilaegis

'
o w =

nssUszinunelatedinuas foulumes

v v

2) WalukuInans gy vinazidanisnisnmanzauign (Develop

a o

solution) TudumneuiiniTeunelin13d151an3959U5IUTYAINUNAN 9 NT0917
o a [ v £% A a ! [ A ! ¥ A o
aflunisiiudeyamenisnaasuiieiansunintdadelaiidiudiglunisuideymindivua

o a % A % Y a ¢ = o = =
wagaiiunsaiamadenlunisundymnieniinsgvinadenidngansemsnzauiignly
nsunUeym

[

3) adunisundgmainuuiniadennieldReuluiaztedndanninue

(Optimize) lutunauiliniTeuazioasodjiRineanaasunazysudsaunleisnisala

PonLUUNTIAUMIYaNvse bl Femnndeldnzanazfesiiangilaymilm

Define

Identify situations that

people want to change as

problem that can be

solved trough

engineering

Develop
solution

Optimize

Compare

solution, test Convey possible solutions

them, and Through visual or physical

evaluate each representations

29 2 NTEUIUNNTODNLUUITIAINTINAILLUINGG NGSS

(National Research Council, 2012)
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Tayal (2013: 2-3) lAL@UBTUABUYBINITOBNLUULTIIAINTIUAINTUNNS
MeureImnshd 8 Tunou Al

1) %uﬁmumﬁiylm (Define the Problem)

av o d

2) ﬁij’uﬁﬂwﬁagaw%amma&mmm%’aq (Do Background Research)

3) %guizq%’aﬁmuw%am'm&’mfm (Specify Requirements)

8) Fuatrimuitymifiodumaden (Create Alternative Solutions)

5) tudenTBnsuftymiiafian (Choose the Best Solution)

6) Fuiaunau (Do Development Work)

7) Fuadrauuusnans (Build a Prototype)

8) EizfummaauLLﬁW%’UUg%ﬁlWﬁﬁi& (Test and Redesign)
Fadumeuvomumeaiinsaduiuiuld wiooanduunvitunewiug deie

MJunisinnureamINsURe iU

Museum of Science Boston (2018) lana11f99unauYe9In1589nLuULT
Feanssungniauinaznluldly National Aeronautics and Space Administration (NASA)

v

(2018) 13 6 Tumau Al
Zj 3 o <3 5 Py a ) '3
1) Fudar1ay (Ask) [Wuduneundniseuarseylym Mruanusinay
YaINNANABDINAITUN
& a . 2 o A v oA Y a A
2) YUIUAUINTT (Imagine) LUUTURDUNUNLIEUILABITEAUAINUAALND I
ada ¥ a 1 o QI Q’lj 1 ¥ v
Wl waziiansanindlasiaeyidadinnaunaitng
5 I~ g d‘ £ a a a al'ddl
3) YUIMEY (Plan) LudunpuNTNEEULAaNLUIAANANZAIINNITTEAY
AMUANLT 2-3 WUIAA WBUINIBBNLUUIALNITINAIN hALLEBNUILIDDNLUULNEILUIAR
LRE
4) 9ua319 (Create) WUTUADUNUN SO UAS1INAITUIIADINT DA ULUUN
AAARDINUNITODNLUUKAT @RRAARINUNUlUANYUS
5) Junaaou (Test) IWudunoufitnidoussUseiliudsnsuidymidiunng
L] o d‘

nagoulnefinsiiusiusindeyauasingiziyauds ded1inveniseaniuuiiatusening

ANEYI21I513N
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6) Tuiwun (Improve) WuduneufitnFeuiin1sUsuUsaiaunnumgsain

Tasunan1snngau

A~

a0 —

NI 3 NTEUIUNTORNKUUTNIMNTINNgN U LA fiTis uaiineeansuaasiu

(Museum of Science Boston, 2018)

TeachEngineering STEM Curriculum for K-12 (2018) lauiaustunauves
nszUIUNITERNRUUTAMmInssumusautunsiunldlunsdanisiSounisaeuign

WaunPulaenwiineraslalasale luamas (University of Colorado at Boulder) Uszine

(Y]

ganqu nedausly 7 Tunau Al

(% " Y ' '
v A U a U a YV

1) TUN15HIA107% (Ask) LTuTuURGIA10 U AL ALIAUFINARINITAS

o

sudadymidesnmisuily shenudnladulgmaieladedndanig g ssyanudeanisiay

o

J9INNALUNITODNLUU

[% '
(. 14 14 v =

2) JuduAU (Research) WudunduAudoua 570890159 Y0UaNUAAAN

Y Y 9
[

wansnafuiedislunsAumuuIAnlunsunlymivsessnuuunandugindegnulnau

<

wseUSuUslngldvalulagiielinauaueaiuauAaInIg
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(% '
v A

3) TuAUAUINIT (Imagine) LuTuNWauIEnslululalilauiniign &
a o < ] P ' v a aa ¥ v
nssgauaNAaLazn nuluinlunsseauane wieTuiuAnIsn suideynnlilaunn
PN
igm
3 % & da a ¢ = = a ]
4) YUMNY (Plan) tudUNNNITIATIET ka8 ungunuiIfaLaay
wwIRe Yadnin waveddeneunth wagldlunisidenuuiAniananuilouitaym
5) Juasns (Create) Wutuiadduwuuvisenuuinaes lnglduuifniaiign
wimauingUsTan weneuassassinaulagldIuauinislunisesnwuulviuiniae
6) Tun1snageu (Test) Wuduinadouuazusefiunanisuitymvnianis
UV INAMURIUNITNAZOU TN15NUTIUTINToYakardAsIsitef Jadiinvemadnu

LagUsELANTNINNITINEGIU

o ' '
v A

7) TudFuUge (Improve) uduidnisuiuusaiauinasnu niseieaty

W/nsdensUFulsrismMsuitymvsenanulaeinisuily vieneentuuln

Ask

Identify the

need and

constraints

Improve
Redesign

Research
The problem

as needed

ENGINEERING
DESIGN PROCESS

Test

And evaluate

Imagine

Develop possible

rototype
P P solutions

Plan

Select a

Create
Build a

promising

prototype

solution

N 4 NFEUIUNTORNKUUTNIMNTINNgNITMULAeTnIvIN1sTu TeachEngineering

(TeachEngineering STEM Curriculum for K-12, 2018)
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@ =2

AugazAuANYINaNA aanduduasunisaauinemansiazinalulad

(2557) lanamile NT2UIUNITEINLUUITINIAINTTUTIUTENOUMIBDIAUTENDU 6 TUADU LALA
. . < o £ &
1. s3yUgyn1 (Problem Identification) tUun15i1Auiladgynnse
v a e‘d‘ A v o s d‘ o

ANTIIMIY AlsiziReulvniedediinvesaniunisatlym enmuaveulwnvastlyn
Feaztlgnisasiemanunsedsnislunisuitam

2. susdeyauaviulAnfiiedtesiula vl (Related Information
Search) {unssiusndayauazuuifaviaivenmans adamans uazmaluladiierdos
fuwmansuidamnazUseidiuanuduldls defuavdediin

3. 9anuuu3sn1suidam (Solution Design) Wun1suszynddoyauay

a a4 v ::4' A aa v o = = o

WUIAATNLAEITOINONITODNILUUNAIIUNIBITNITIUNITLATynT TasA1dedansnenng
14 o w A ¢ o
PoinfalazRoulunuanunIsalnAIvug

4. Maunusazandunisuitden (Planning and Development) 10unns
ARUARIAUTUADUTDINITAT WHAIIUNIDIDNNT WAIANLAT1INAIIUNTONMUITNSLNe LY
TumsuAtgm

5. nadau Useiluna LL@:U%"U‘U;&LLf“ﬂﬁ%miLLﬁﬂmmﬁawamu (Testing,
Evaluation and Design Improvement) lunnsnageuuazUsefiun1sldaureinaumse
3813 Inenantaoraunldlunisusuugsasimuiltduseansamlunisundymlaegng

a
WgaNian
° aa Y v N . I3

6. dnauaisniskntyun nanisunidgyninianasiu (Presentation) 1Wu

N15ULEUBLUIAALAE TUADUNTWATYMITDIN1TATINAUNTENITHAUNTEAS T

wWhlanazlavatausnuziianisnauisaly
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1 2 3
syultun l ' susdeya ” ElElﬂLL;JU%E
A LAZLUIAR nsuidayn
- ﬁLﬁIHQ%’QQﬁUﬂWuW\ (Solution Design)
Identification)

(Related Information Search)

L] L]

6 ) 5 PR 4
Unaue NAgaU Useiliuna AL ULLAS

Bansudtann  wazdiudguily  andlunisuidem
wansuAtlyuwietunu  3ansudywviatunu (Planning and

(Presentation) (Testing, Evaluation and Development)

Design Improverment)

27 5 N3EUIUNMTOBNLUUTIIAINTTUAIULUIV I UBIAUEASLANAN Y

@ =

(AudasiiufAnwiwiand aandudaasunisaeuinemansiazimalulag, 2557)

a

asmn N3l (2560: 23-27) IAnaN U UNILUIUNTBNLUULTNIAINT T

9

i 1

Fausgnaume 6 Tunau LA

Tufl 1 szytayu (Problem Identification) Lutuneuiguidayniviininy
WnlaludesnBudgmludinusesriuiinuee Jeunsaldinwenisaemaumendn 5W 1H

Woinanun1saltlymusonuaeInIs TR 1uanudn 5W1H Usznoume

[ v o a{' [y A a ¥ [ A £%
- Who Wunisasaaiuieifuyanaimneitesiuiyniviennunedns
- What 1Jun1sasmanuindymusonusesnisainaaiunisaiiy Aeeyls

- When @unisasmauinlaymvisauiesenisvesaniunisaituaviiniu

lela

~Where Wunsaemauindynivieninudoinisvesdaunsaliuay
Antuitlny

- Why Lﬂums&y’qﬁwmmﬁaimeﬁmmm']ﬁwluﬁqLﬁmﬂmﬁfm%a
AUABINTT

- How 1Jun15aeAIauiiedAsz Rt suuInaniodsnisundynituas

a1unsavilemeisnnsednsls
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[
Y

Uil 2 SruTindeyauaruulfiniiieltesiulymi (Related Information

a A

Search) utunauiisivsindeyanineidesiulyninieniudenis waguuInig
nsundginusoaussmusesnsmuinualludud 1 wewisnsivennvansdmsuly
TunsuAlyvIvseausInLRaInis lgn1sAuMLAL IUTINToYaANLMEITaLAMNY o YU

1% =) o

#OUNNINGS FUAUYITEAITININFBUAZUNAUTEUIAN 9 FeanrsAumwnAnlngIUeiU

v
(% s

Uymilazilumsfinwesdanuianindineimans adaemans sauviseansdu o Mderdes
nuuideyafisiunuldundinssiiazasliluasaumanazisnsuidynivsoauss
AMNABINTS IMEdBnsuATd S oauIALABINITENRRlANINNTT 1 35 9ntuTeiansun
= aa 19 =« o N v o =
waziaonisn1sAlgynivioaussalINfeInIsNmNIzauLazdonnanInulyninie

a v a ¥

£ 4 =3 1 ! v o Y a ad
ANUABINTT TUUTZLAUANY 6 LU VDA UBLAY ﬂ')'mﬁaﬂﬂaENLLaZﬂ?iﬂﬂlﬂiﬂ@‘ﬂiﬂﬂ@x‘]’]ﬁﬂ?i

o '
U a % A

wiagds Aiuisnisieegniinnsandadenazegneldnseuveslymmvienuseinisuniu
Joyausznounisandulaien

Fuit 3 ponuuuIsn1swAtayna (Solution Design) 1udunouves
msponuuLRaTUVIeTMslasnsussanddeyatildnnnissurilududl 2 detumeuias
s&aaﬁammmﬁmaqmiLLf’ﬁjiwﬂﬁﬁ%wﬁﬂaimt:hu%%ms&hq 9 11U NIFINAIN N15OTUNY
s
$uil a NeuNuuazAiun1sLAtyy (Planning and Development) 1du
FupouresnITIEIRuTuReUTeINITES eHaWNEEIENS MntuTeaciloadiaTeaun
NaUWIeIsNTs Weesthnadnsilaluldlunstuneusdely

$ufl 5 naaeu Yszifiuna uazUsudsaufleidnisudtymudenasy
(Testing, Evaluation and Design Improvement) L?Juéﬁgumauﬁuaqmﬁmfmaamazﬂiuﬁuma
a1t aunsavaureldlunsudta nvieaussnudesnislduiels
fdounnyasadnals wazarsusulguilananunsonuudnassisnisludiule Arsusulss
uilvagnils wddsindumsuiudsaudlaluduiunldianuiinsiiaenadomiusuuud
ponuuull
Uit 6 dnaueIsnisuidayn nan1suidyvinienau (Presentation)
Hudumeuveanisdnisnininauedeyafiisadesiunasunieitnisiiairstuuiie

WATYMINIDAUDIAIIUADINT
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3INNTLUIUNITVBNRUUTNIAINTINT AU laguseasidenvostunauly

NITUIUNITBNLUUITIIMNTTULA AIR15199 1

6

§I517 1 NS AATIERTUNDUVDINTEUIUNTOBABUULTIFAINTTU

Museum Teach Aud
. National . -
N3ITUIUNT of Engineering | @ztau | €500
- Khandani | Research | Tayal = -
DDNLLUULYY Science (2018) ANE N33
(2005) Council | (2013) 5 v | (2560)
A oston LAY
AAINITIU (2012)
(2018) (2557)
1. szydgm v v v v v | v
2. 59U v
y . v v v v v
UVOYALUIAA
3. @579
madeni v v v v
nanuany
4. WATIEN
v = 1% o L2 /
PDA-VINNA
_ _ v
5. WBNLUIARN v
oAl / / / /
NANER v
6. S19UY v v
7. adiloass v v v v v
8. NAFDULAY
" v | v v
Usuiiu v
' v v | v
9. Usuuy
: v | v v
WHUINAIY
10. UNLAUD
v v
NasU




32

M3 nud fuseuresnsrUIuMIBENUUUINImNT TN
unAndisuutuneuiiuandietu uiiiussifuddaluuiazduneuiiln ”L gy efidulel
\@oNUUIAAUDY TeachEngineering STEM Curriculum for K-12 (2018) %1 fsuaudunou 7
Fupou léun 1) Sunmsdadinm 2) ﬂJumiaUﬂu‘Umm 3) $uFunuInIg 4) Surnausy 5) u
a%19 6) TunaaeuLarUszidutsyAnBam uay 7) %’uﬂ%uﬂ;a wilddundnlunisesnuuy

(%
o

N3IANISISeuN1TaRulagldNsLUIUNITIRALUULTNIAINTSY Lo N U AnRiTunaun

[y a =

AsOUAquABAAABIRUNNLLIAN TINTiiTuneulunisadmadeniivainratsuasing
Ansziden-dedndaiiludnvaznuveiwuifniNdaasunisimuinnuaunsatunis
WATY IS TALAEAMNANHAIUTIET19aT5A wazgniau1Buiieldlunisdn
n1sfnwilagianie Tuwinislunisinldyszendlunisdnnisiseunisaauluuiunsna q

a I a  aa ¢a Na A a a s A a o
naeIy Wy INENE Tvuell InHINen Ivlanuazaisienant vie I malulad 3

winzausen1sun lultlun1sdnnisBeunsasuluiaaus ey

LWALEDIINUUIANUD Y TeachEngineering STEM Curriculum for K-12 (2018)
Lddsingfstunsuvesnisiiausnanuiaziludsnvinanudilalusmnasuvesindeou
<@ gj A o Yo a [ (Y] [ [ ~ 1 |
waziutuneuiminlvdniseulasunateaundulunisusuusuasiauinanuneszdmasie
N1IRAUIAUANNANUTIETNATIA aremaildedanuinludiuresnisuaniuisy
AUARTUNITUTUUIT U LLazmiﬁ%aua%mmL%ﬁlﬂiusﬂ”umaumaﬂ%’uﬂqa%umum 9
WWIAA TeachEngineering ialdimuimnuauIsalunsunUaynideasieassAwas AN n

NAI UL AS 1A IAVBIL NS YUY

1.4 AUFUNUTTEHINNTTUIUNITONLUULTIIANTTUANFATAZATNITNIS

AMeAEnNS

£%
Y

INNITANET WU NTZUIUNITIDNLUULTIIAINTINLTUADUARIBATIAY
] ax a ¢ =V ya o = Y a v o &
TUADUVDNIBNTNINEImaEns deladtnnisdnwlaesuisld fell

National Research Council (2012: 41-48) lanatidsuwuanislunisg
[ A . ] 1Y) . ~ [ Yo A ¥ a wva
NUUIN1TAUABY (Inquiry) S3unUBNLUU (Design) magwﬂwumiwwﬂaLLmﬂgume

Ynineemansuaziaing Aenseenwuuianssdy 3 @ "UQGLUﬂ'JULLiﬂ“UENﬂ‘\]ﬂTﬁﬁJ'R] L‘LJ‘LWI
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11395998 Uy druitaesaziiunnisasiamesuigoanuuulagldwnna anudn
a519a556 wazlduuudnass wazludriunawazidunisiauisuuiiassuazaduie any

o = a o ¢ a v & | = a T Y v a ' 5%
iﬁaﬂg’mmamamﬂm%wl@ I@]EJ‘VN 3 @ULUNITIATIENH IG\LL‘EN LLa%ﬂi%LNUﬂqﬁjﬂJ@q@ﬂﬁ

AN 6
TanAuduass RN IR RELN
LAY JUAUINTT
daune Twema
NARDS AN
el \ une
AuTIUTINTeya AeAUNAF I
aq v -] aa ¥
AR UTTNTHATYM WauesnskAdsym
NSWRHUIATBSUY
AsaudaU nN13UsZLAIU wazasnswAUuRI

AINT 6 DANTIUNG 3 AIUAINSUNTLUIUNISTNIINYIANEAS AL IAINTTY

(National Research Council, 2012: 45)

49029101 National Research Council (2012: 41-48) §3lananid
ANMUFUNUSTENINNNAINTTUA AR SLALINGIAIANS AT 19 2 NSEUIUNISTIANUAATIeA Ul

v
= 0y I

druveanisa¥nassdnlildfiiedsnsnfer ddluuivesinenmaniiunisdvaaunia
FnermansannsavilivaredBiuiertunisesnuuuidianssuiiinisuddyvieti
vannuane uaztunUsziiuileldenldismsfivnzauiign uidsuandnaiu Ao Inermans
sggatiuluiinswaundesuiemmguiiaenndesiuusngnisainsssualaglal
filefanniluldou uiimnssuzuiuldiinsimguiunlduitymludinese Sk 2

a Y v 1 a I3 Y v aa d' a
ﬂiSUUUﬂqi'ﬂ%@JﬂqﬁImLLﬂﬂ LL@IUWWQUﬂUﬂii@JC\]SL‘U‘Uﬂf]ﬁiﬁLLENVllIL{jWMN']EJLW@‘UigL@JU
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1% = o A v & a a a = ° Yoy %
nsuwidamiiaaniadieliniseansuutuiusedngamunnian uagyiilaasnisuideym
sl wslumingrmaninistandeasidmanslunmsaummguliweulesiunazAsaunqy
° Y & 1 A v < o a Aaa = 9 = '
dmsuusingnisalang q Mieates WunismiAresuleNangarsen 1 simuIngwilnii

ATOUAGUNINTY
National Research Council (2012: 49-53) laaanwuun1swmuIosAlsEnNau

YRINISHNHUNIINYIAIANT WAL IAINTTUANEASNT 8 AU wazlAaSulreAULANA1LIA

AN 2

719799 2 n1suURvesdniseundunalaluinemansuasiminssuaians (National

Research Council, 2012: 49-53)

nsuuangdanaldluinerransuasdaanssuaans

(Distinguishing practices in science from those in engineering)

AUINYIAENS ANUIAINTTUAENS

1. psasAanukaznuualgynn (Asking Questions and Defining Problems)

INYIAIAATATITUAIAIDIUIALIAU [ AAINTIUITLTUAIA10u1nT g un
Usingnisal i vinluviesidad@in exls | maudesnisnazuiteym wu n1sannislyd
& & & o kg a N 08 ¥ a ax

Wuanmnguealsaueiie Wudu wag | Weindieuiuveslssinmasyinliinisns
WY18IUN VT WA UIN N ITAIMUN | WAdgymIvainvane 1 ou NISUING 1Y
aunsaasuremausanaila NABNU NTLUIUNISVUAINTUTLENT AN

Wudu

2. Mmsnwaunazlduuuinas (Developing and Using Models)

Inerransazas1arliwuuInansiie | IAInsTuaras1kasliuuuiINan il e

'
1A

PIYWAUIAI95UI81NUTINGN1T0INN | Tasigissuunilegiienagautaunnsas
a ° | v o N oA ax 1% & %
555U%1F wuudtaesazyleliden | viaenaasuisnisundyvindulule
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(Distinguishing practices in science from those in engineering)
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nsufiandanalaluinersansuaziaanssueans

(Distinguishing practices in science from those in engineering)
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7. nsfidausinlunisldudeainuangiu (Engaging in Argument from Evidence)
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§75799 3 N15USEULNEUTUABUYBIIDNITNIINYIAIEASHALTUNDUYBINTEUIUNNT

ONLUULTIFAINTIN (Tayal, 2013: 3; Science Buddies, 2019)
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Capraro, Capraro, & Morgan (2013: 273-274) léjﬂqﬂﬁﬁﬂﬁﬂgmiﬂﬁﬁmu
nsdansiseunsaeulneiulasenuy s
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3) nsadretmusssufiduliinSeutowmdenuias (Establishing a culture
that stresses student self-management) Tagliiniseuidiusiulunisesnuuuinuaie
aues Sulinvevdafinueslaifnaule
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5) As¥inauAUEBuenTeuTeu (Working with others outside the
classroom) Tasiinsusnwing funases wieaulugusuiionnauiianansaliduuziily
N39IlATI9U

6) n1stinsneansinaluladlunnUszluail (Getting the most out of
technological resources) lngldauaudoyaadralinunin FeazfninwenisAnegiedl
TUYIN
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3. AMUAINNTALUNTHAU YA LB9E5 198550

¥

n13unaynBeai1eassn (Creative Problem Solving: CPS) gnitmunTulay Alex
Osborn fewsit 1952 Iagladin1surzduvuiunussendlunisfinwinnsedu (Treffinger,
1995) Fslunwideiiazvenaniiluiide AudAy ALY LWAAYEIN1TLAT YLD

459a33A n13AnasNassaAdunIsAnegitasay1alunisuddyni wuanaslu

[

NTNAIUINSLAT YR ITEINETTA taznumilunsiansundgynieaseassa dall

3.1 ANUAIAYYRINTHAUYWITIEF19855A

ya v a

Nn1sANYIAEIRUAINEIAYIIN kAT ITEssasTA laddnIvng

TalvAnudAaInug fadl

Treffinger, Isaksen, & Stead-Dorval (2005: 2) na1311 NSLUALEINTalUY
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NUAJYNIT9a5198536 xPeRAIUIANEINNTAVRIUNIREY ATl
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'
o w P 1

2) anansansideuteyadiAyluainuAuny
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5) anusaszylann @enldaselie nses uwasimuianuaanuaulald
6) ansansrvdeuAnulululvesnsuadywiainununisinngli
Treffinger (2007: 8) loina1nfsAnudAgyvoIn1sundey niaeasiaassaa
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Y [y

nszUIUNNg Miemadlaiuvaniyl tRansdsunlasiiddy deazifafuaufiesiniosin
winwazidiusulunisulenia anudululalunisasisuinnssy

Baumeartner (2013) lana1131 lunszuaunissisudslninionisadna
winnssusludiaesodldanuannsolunisudiymidaiassmdundn Szl
wnAnfnLazdiszansam

Creative Education Foundation (2014b: 5) lena11deuszlesuvainis

De

WawANansalunsuA ey nieasnsassa fedl
1. Preasaniniindsuidiulumeainufnaiassaazimuiuinngsy
2. 9relanunsaluAs 09l awarIs NSNMaIN a8 AL UANUANAS19ETIA
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aa o
PINUTLA1IU
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U q Feazihlugasiilunasenn

F11 Inn3UTEEST (2543: 10-11) lanantanisuidynideasiassaaula
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N38IANA La3ey9AANA (2556: 28-31) lanandfanisundgynideaineasse
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i a o/ o & v a

fredsnisdn 9 Snldlildua 153sududesfnadeassddasdslisudtywiiude
Bnslvlililédefiangt uonandstaeinlugnisdunvddu 4 meinermans uio
nalAAAUInNI I

WIAITIA T9ANISTTU (2558: 118-120) Na1291 n1sATidRydmsunis
Souiluanissudl 21 A n1sAned1aliiansagias (Critical Thinking) n15Ana31Ias3A
(Creative Thinking) n13AnLATUey %1 (Problem Solving Thinking) LLazmsﬁmﬁmaUﬂqu

N3EUIUNTANYDIVINYENSAATUENN 3 Uselan A MIAnLATyBeaineassa fanni 8

msAafidAy d19su n1sFeuiluAnissed 21
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3.2 AURUNYDINITHAU YW AEZ19655A

NNIANYUAIAUANUNNIBVDINITLAT YU 18a53ALANUN B INITLA
Tiauvuesnnung fail
Mitchell & Kowalik (1999: 4) na1111 nsuAdgundsasrsassaduisnig
o o U a dl

AnkazNgANIIUMUAININAAIIY 3 A1 63Tl 1) n1sad1eassd WunwiAnffiauuvaning

Ldgnlas asra38nsndauanazidenlosiulyni 2) Jymnisng q Ngniauelzsesd

a

o ax 2 ada aa 1Y = Y a Y s
AUTIY 3) Buntatdgu 1WusAnnaznIsn1suAty ) Fesn1suAtyndeadnassnas
I3 N ad A A Y = Y & Y a a
Junszguiunsuseisnmsiienazintelymlazuidygnitiu o laegdiszansam

Treffinger, Isaksen, & Stead-Dorval (2010: 1) A81231 A15EAY QY LTS
43198530 Ao JULuuRsteliausaunUavivsedanisidsunuaslaegeainaassn o
JugluuuiwenleaduanudnadieassAnas n1suityninusssueif 3aa1u15adnun
Uszgnalumsuntaymluiinuszaiula

Baumgartner (2013) na1331 nsuiUayvidsasneassa Wunszuaunisiign
° v 1 v ° Y Y Ay Y a
Avualinaggreliaiuisanmuadgnivazuddyuilaniunasll adneaaudnlu
n1sundgvinazUsziliuanufanaiduiioniwuinieniuseansamuiniign gaauind
ANUANAINATIAGIENUTALERINTEUIUNITULANNETTUYA

Creative Education Foundation (2014b: 8) na1731 N15AU Y RILT

Y ¢ & aday v v a o ¢ = | vy °

assassd \Wudsnldunlelanilagldmnufinasieassd daasdeligauaiuisaimvundym
AIUFNINATI Na1 1T Uz a1 TN Ty lndnseainuinnssuualanidunis 9
sty deaiassravilunasivresmnelull 1) AnuAnad1eassa e winnssy
wazauuvaniui 2) Jgyun ununeds annunisalfineliiinaiuyiamie wazlentalunis
wAteyi 3) MsuAleyin “uned NSARMIAINDY LagnOUAUBIRoanIUNITAIlAINITNTE

Althuizen & Reichel (2016: 11-12) na1211 AnuaansalunshAty n s

¥ & A QI ¥ a dl U a ¥ s 1

45198596 Ae nszurumsnltlunirsundgnivatailaf fean19AUANASISATIA WU
nsassassandnfusiln Fadunsruviunsmiiniudilunisiuausdgm wlsndym
a51auunAn Ussillunuifn @enuuidn wardwwiAnluld dadunisvieusiuiuees

ANUAADLUNUY WaTAINUAALDNIY
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18 Fan3UTeLasy (2543: 5-8) Nd1991 NISWAUYNITIa319a55A Ao
a v a v 1 o ¢ & v Y aa 1ay v | ad o
ngAnssun1sundgmilanaognsasneassa Wunisundgynimedsindnlananinisi q Tu
Feazaamagandniem 4
antuITengAnssumans (2558: 2) Na1731 NSwATNLTIas19assA Ao
¢ al | =2 s & I3 5 i [
N3EUIUNITHAban NSl lafislsyasd vl utunaurenisussarudanisingly
AINUANESI9ETIA warANARIAITAIY I NsldmnuAnTsaesiinanafia lawn Juilutaym
agldanuAnassassalun1sAnisnsuidayminanuaziinnunainnaielaeusiAainnig
ARAUIAYIagNAeY NUUIsliuLazidenIsnsundymlagldnisfindnsag ool
LaisnsunUagvnnanan wisuvadisnisundymiuunnununisuidymuutouly vsun
o Aa ° 1Y a wa A @ 1Y o w
ninensidley waziununsuidym Ul ia neweduiausawidymuas fiunuies
g suAdgmla easnsauitymldegnsiusz@nsnin
| ¥ a b & A a aa a A
nanlavasu n1suAlyniieainaassa fie woinssu JULUUIENSAR w38
a ° ax ~ ' % P o saa a a
nzUIUMTAnMAREULa AN sLUanTndulglunisuntymaulanadwsnduszansnm
N335 9 1 1 WunseuiunsmenuAaiin1sinseidgm eonlkuulasiauILuIA.

Tnd ¢ egnsvanvansuazdnduladenisunUymegnsinasag ez ldundem

3.3 wuIAAUBINITWATYNILTIAT19653A

NATANYUABINULUIAATDINITUAUYITIas9assa Ladtdndvinaslali
wurAalInInuelagisuann Alex Osborn laasauuuskunszuIun sty Taseassaly
\uauusn laeldtedn Creative Problem Solving (CPS) Tnefivisviun 6 JULuuUMan wazdl 14

suluugay Fam15797 7 (Treffinger, Isaksen, & Stead-Dorval 2010: 6-7)

775991 7 NINAIUILUIAANSUAT N LTeas9aTIA

s UNANUN AN95UNY

U

LUU

ANSE519AUNUNYNTDANDSUIYVBINTLUIUNHTVIFE19E55A

1.0 | 1952, 1953, | Alex Osborn lrirnasuiglunisunanuanassassaliulssyndly

1957 NFEUIUNINTUYIITIETNETIA 7 Tunou

1.1 | 1963,1967 | Alex Osborn ﬂ%’wqﬁy’umaﬂﬁmﬁa 3 S
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su

Y

LUU

Ynanuw

ANB5U"Y

N13A38N CPS gn133ANISITEUNTTHRUWINAILIANANES19ETA

2.0 1966 Sidney Pames 101331U5UUTe waglawauiguuuy 1.1 auiin
Funounsuitamidadiassdvos Osborn-Parnes 5 Jume

2.1 1967 Sidney Parnes UnwgAnNTsuITNa319a35AIUAU Osborn-Pames
5 duneu uarUFuldusuuuunden

22 | 1976, 1977 | Noller, Parnes, & Biondi Windunaudos n1surluly uazudu
sunmwilveglunuuouiitelidomumnedaaunay liduay

23 1982 Treffinger, Isaksen, & Firestien U5ujuuuuveosnisaliidu
wus waelianuddyfunisidenuunfefinfianannty

2.4 1988 Sidney Pames U§uiuasusuuuumsthiaueniiestu 2.3

nsiaulesuAnagnszuIuN1T ATAIANNLANATNTENININUARAR

3.0 1985 Treffinger, Isaksen, & Firestien Lﬁ'm%uﬁumamwﬂq;m (Mess-
Finding) \Ju 6 Funeu wavd3uudazdunowdu 2 Usvian Ao
Fupeuiunnanaiu fu Funouiiunussauiy
andunDY
4.0 | 1987, 1989, | Treffinger & Isaksen LaLus 6 Funeuoentiu 3 dundn wiols
1991, 1992 | irll¥ldavmniy

T435n1595UunawazlduulAanf1991n Osborn-Parnes e lidannaadna

AUAIIEINIINYAENS

5.0 1993 Dorval & Isaksen ldU3uudguiuy 3 dunou adludensiiin

5.1 1994 saksen, Dorval, & Treffinger leifinuunAnlun1sUssiiunaay

5.2 1994 Isaksen, Dorval, & Treffinger lﬁLﬁ UN15UTELHUNBIIULAY
NITUIUNITINHAY

ysunsgluuuidiunsaumsinaulussuy Insussdiuey

6.0 1998 Isaksen, Dorval, & Treffinger lﬁﬁwuﬂﬁmuwuuﬁﬂmﬂ’ﬁ’m
wazBavigu finalnnisnausunszuaunsidaiau

6.1 | 2000, 2006, | Isaksen, Dorval, & Treffinger USuunlanaUsznauluaiey 4

2011

29AUSENAULAY 8 YUNDU
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=

NANTRTNAU WU NIEUIUMILAT YN LTI AT IAlANRRUNTUNNES
6 sULUUMaN wag 14 sUuuuges lngavvesduteguiuunestuas 1 Ukuu laun ety
1.0,22,3.0,4.0, 50 uay 6.1 Fulugvuvuiitedlduazinsimuisesaniuuimudiiv

[

J

he

1) nszuaun il ngeasneassd 129359 1.0

NTEUIUNTUATYNUTIA519855A 11957U 1.0 Tay Alex Osborn TALUS
%umaummﬁﬂzyWL%aa%’NaﬁﬁaaﬂLfJu 7 upeu il (Treffinger, Isaksen, & Stead-
Dorval, 2004: 78-79)

1. MmsAwuatayy (Orientation) A miizqﬂimﬁuﬂiymﬁﬁmﬁu

2. MAP3ENNIS (Preparation) e MstAuTIuTwdoyafetutlywiileld
TumsuAtgm

3. MM (Analysis) fis MsBnseiteya Anftansaneendudiudes

4. nMsRaaunAgIy (Hypothesis) fio 151501881950 UABULALIINA
Fonfdululeiamue

5. ASUNIWIZAIUAA (Incubation) A miﬁﬂw%’ayjauazﬁﬂﬁﬂmﬁmffu
Faauiu

6. NMIAIUATIZN (Synthesis) An NITUNDIANAAAN ¢ 115U

7. M3nT19aey (Verification) fia n1sanauladendneuniign

2) nsEuruNSWAUgnIgeas1eassh 1iasdu 2.2

TuT 1950 Alex Osborn légaufiufu Sidney Parnes HiaWaLINTZUIUATT
widaynideadreassdilu 5 Yumeu (Pames, 1967 §nsiislu Treffinger, 1995: 302) uazlu
nsruunsuAdymiBeadneassa nesiu 2.2 Tiutstunounsuidamidsadsassdoaniy
5 Gﬁzumu ﬁﬁ‘ﬁ (Treffinger, Isaksen, & Stead-Dorval, 2004: 80; Treffinger & Isaksen, 2005:
344)

1. M3fumdaiinnss (Fact-Finding) iun1ssiusiudeyaninynyuuees

a01un1sal @naktAany 1as axls wWels Aluu vinly wazeedls
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2. Msrumtdgnn (Problem-Finding) tiun15iasizsitly v Tnafansun

[

Wisuifsuanmesng q wdndduanuddyresavatuiiodonagiiddyfianlunis
AUMTIWALY

3. N1SAUNIAINAR (Idea-Finding) Wuni1sszaumuAn duniauAad
wannvanewiioniansuidamnudymiiaels msuneunisudtymsine 9 Mdululels
Wnnfian Tneldenisfemumneannazaudululflutuneutd

4. MmsAunisn1skAdyw (Solution-Finding) LIuA1sRTANAREINIEANS
funngzanfian nelfinasilunisfiansmn uasUssdiunsuddymiionainduiuin e
Ay

5. N13AUNINI58BUSY (Acceptance-Finding) Wun1sansununisuideym

lnsuanssigaziduntunauniswidyni naiindy waziigaddsnisuidymidnaiuise

RIRIEHERN

OSBORN - PARNES
FIVE - STAGE CPS MODEL (v 2.2)

24N
I, \\ 4
*( F'F /(
\\ VS
N

/ / / Vi
‘ \\ e \\ /” \\ 't \\ Z %
P'F /‘(\ I'F’IK\S'F ;(\A'F,,\é * E *
’ ’

’ N SN N S <

PROBLEM
SENSITIVITY
MESS OR OBJECTIVE
NEW CHALLENGES
ETC

27 9 Uty Osborn-Parnes 5-stage CPS model nestu 2.2
Treffinger, Isaksen, & Stead-Dorval (2004: 6)

3) NFEUAUNTHAUYIITIE3198955A 19857 3.0

Tunszurun Al ideasneasss nestu 3.0 Waudulae Treffinger Laz
Isaksen Tt 1985 FalauFuanjuuuures Osbomn uae Pames tagUsdunaunI sty
Beaseassreandu 6 Tunou famnseN 8 (Treffinger, Isaksen, & Stead-Dorval, 2004: 83;

Alexander, 2007: 62)
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b4 a v [ g o/
ﬂiS‘U’J‘IJﬂ']iLLﬂ‘ﬂCUU‘VI’]L‘U\‘lﬂiqﬂﬁiiﬂ 1393UU 3.0

(Creative Problem Solving v. 3.0)

sunuumshauuvaunie | n1srauduassadyut | sUnuumshAaLuuLeniY
(Divergent Phase) (Problem (Convergent Phase)
Sensitivity)
loUsgauntsal unumauud | nsAumaEnIunIsal | aseanuynmigluniseeusu

¢ A
GV IANRTY LWEJ‘VI’]IEJH’]&I‘LJ

nsasetgm

(Mass finding)

UAZNOIINPULDIRDILAT YN

1Y

WAudoyaNyuLeILANGIg
AUYDIFDUNITUTU N1IATUY
194815 AUTEN AN

Useyiula

nsAuUaya

(Data finding)

= % Ao o 4
La@ﬂﬂ@mama’]ﬂiyﬂq@luq

Y

Aaserkag ey

aslguinarUguigoae

dae 9 idululdann

¢a o

ANIUNTITUNNTNUN

nsAuUeym

(Problem finding)

v A

Wontgurdagnaviunld

uAteym

asnuuifnniswiUguai
Jululdlivainuatafige

WA WAILILUIARTY 9

ANSAUNILLIAR

(Idea finding)

A a a
WWonuulAnutaulanay

aunsaunlulglaass

A5 NUNNNAINNAIL WAL
Wuldlaiatunldusediy

LUIAA

MIAURTISLATQYIN

(Solution finding)

) [ =

AoNNUNNEIA wayd

o

wnsgrunlglunisusyiliu

NA2IUSUUTIVB4

9 9

<
ALY

LUIAR

a = a o <

a1 189899710 u
NSNYINTATY 9 NAaLY
WAty wagszytunauly

nsun ey

ASAUMINITLONSU

(Acceptance finding)

1NN ITuAd g 1089

[SMRN

AMUNIe Tl

(New challenges)
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AT WU wAanskATyniasaieassa estu 3.0 Usenaulume
6 Jumau laun 1) MIAUMERIUNITH 2) NsAUnIteya 3) NMsAumUynl 4) ASAUNT
WWIAA 5) MIAUnIsn1sundym uag 6) msrumniseeausu lagluusasdunsuasiisuiuy

ANSANYINNNSAALUUBUNTEWAENISAALUULDNNY

4) nzUIUNTHAUYILTEE19855A 157U 4.0

[
v =<

lunsguiun1suA Uy nideaineassa neddu 4.0 gnWaluITuiiiosnin

Treffinger wag Isaksen waaiudatayninisirluldaseinddunouuiniiuly Fauus
I & < ) ¥ Y | a | v v

nszUIUNITas1EsIARenlu 3 Tuneu lneusenaulume 6 Tunsutesazaiglminlem

Tad59 Mm99 9 (Treffinger, Isaksen, & Stead-Dorval, 2004: 88; Treffinger, Isaksen, &

Stead-Dorval, 2005: 344; Alexander, 2007: 64)
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7757991 9 WUIRANITLAT Y ILTIES9ETIA 10957 4.0

A7UUITNIULAZVUADUVDINTZTUIUNTMAT YN TIAT19839A 1205TU 4.0

(Creative Problem Solving components and stages v. 4.0)

1. nmsviranudlateyna (Understanding the problem)

N13AUMIEIUNISAL | Divergent AulonanazkAUgym

(Mass finding) | Convergent  as1athusnelunmniaieuaiuitynd

msrumdeya | Divergent  915aM1Uaya T1988B8ANVAY 9 LD

'
2 )

(Data finding) | Convergent  AndulaiiendeyaidAgyiivornunldtenuam

o

3
=

nsaumdgm | Divergent  fiasanleymeng o mAnduluaniunisal

'
=

(Problem finding) | Convergent  @31u3ataenigyidifgauunladundann

2. Mmsnaniilan1uAn (Generating idea)

. _ | Divergent  aduwwiAanswAtayliviarnvianguazilan
MIAUMIULIAR

(Idea finding)

Tnad

Convergent  fa1sanaadululy wagidenuuiAnfiunaula

3. M132719uHUUAURY (Planning for action)

NSAURIID Divergent NAITUNNUAAIMTUNTUTELNULLIAANTT
wAlgym uAteyn

(Solution finding) | Convergent  L@oninaMvszauluN1TUSZITULLIAR

nsPuMINsEausy | Divergent RsumMIng NN aiuayunsun e

(Acceptance finding) | Convergent  @319uNuaLEUN1TN1TLATYMN

NAI51 WU WA sUATynITead19assa Lestu 4.0 ladrduneau
YosuuIAAN1TUA Ty Teadieassa estu 3.0 w15y 3 ssausenoulug laun
1) n1svianudnlatgn 2) nisnenilinnauda wag 3) N1999uRuUURY Feluusias

JuppulziisULuunsAniain sAnkuUBNELarNSAALUULENTY
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5) N3EUAUNTHAUYITIE319855A 19857 5.0

N3EUIUNITLAT YR TIFF19E55A 1195TU 5.0 Qﬂﬂ’wmﬁuim Treffinger,
Isaksen @y Stead-Dorval %aﬁmaﬂ%’uLﬂﬁlaugmwﬂﬁﬂmws Tnsusndulsenoutumeu
nmsuAdymnidu 3 duufiu Fail (Treffinger & Isaksen, 2005: 346)

1. n1svhanudnlatlym (Understanding the challenge) Wunisfiansun
anmunsaling o dedendamddyianlduidam

2. MsneAnilauuiAn (Generating ideas) WWun1sasrsuuidauddeywild
vannvanguazianlval udidenuunAniinnanuuidam

3. MINauHUUFTRIN (Planning for action) iunisidenuuAniivengas
AUy

TnelunszuIUNITNTZUIUNTUATYMILTIFT9ETIA 110570 5.0 Aeiidnvus

I3 A ° a Y v Y a ° v Y] A a £ 1
W UU999 IWEJLll@llﬂ']ﬁu’]u,u’)ﬂ@ll"ISL%LLﬂ{]%V']LLa’J@U33Jﬂ"l§°|/ﬂf’n']llLEU'{L"ﬂﬂU{]@JW’WILﬂ@ﬁUUIWN

COMPONENTS OF CPS (v 5.0)

[[[> Generating
@ Ideas

& %

(o)
o]
o (o]
l
cooo Planning
for Action

Understanding
the Problem

29 10 LUAANSUATYMITNAS19ETIA 11959U 5.0

Treffinger, Isaksen, & Stead-Dorval, 2004: 91; Alexander, 2007: 64)
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6) NFTUIUNMIHAUYNITIAF19655A 1853 6.1

N3EUIUNITLAT YN UTIAT19EIA 1o5TU 6.1 Qﬂﬂ’wmﬁuim Treffinger,
Isaksen waw Stead-Dorval Tneu§uidsunszurunmsidu 4 duneu Fafunuuunuiitay
Bomeuuagivang funnaniunisel fail (Treffinger & Isaksen, 2005: 347-348)
1. msvhaudlafudaiinie (Understanding the challenge)
TngagyhnsiinseiiAnafunaiiaaniiym yaravieduindon
fiAedeatudym Tnsulieandy
1.1 nsasnslona (Constructing opportunities)
1.2 M3ér539t8ya (Exploring data)
1.3 MsAmuANIauvesdayun (Framing problem)
2. MInanilauufn (Generating ideas)
umsmuwamsaunsudlmuasdonwunnfidululg
3. MIINNUUGUANTT (Planning for action)
Junsiwdeunisuagiaunisuitaym lnsutseanidu
3.1 nMsiauIsn1sknUeynn (Developing solution)
3.2 NSATNAITEON5U (Building Acceptance)
4. M3UsELiuIULazNasU (Appraising tasks)

Wuarumiuiulunestiu 6.1 Feanunsalsunilaniuaniunisal

TnenszuaunsuAdaymideasneassn esdu 6.1 awnsauanslaldunimg

11 A9t
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CPS v6.1™ FRAMEXORK

Generating
Ideas

Generating
Ideas

Designing
/ Process

Understanding

the Challenge Preparing
1 for Action
’ Construction Appraising
Opportunities, Tasks
@ >
”agl""g PLANNING
Problem
YOUR APPROACH

2709 11 WAeMSUAT N LTNES19d99A 195U 6.1

(Treffinger & Isaksen, 2005: 348)

yallFn1sAne1ieasneassa (Creative Education Foundation : CEF)
(2014b: 16-23) mﬁmﬁgﬂﬁa&gﬂm Alex Osborn TN sHaL AL BLLUULHLATEUIUNNS
uitgymdeainsassddnmanegunuy Feludl 2009 Puccio Tédaaszviguuuusaniu Miller
wa Thurber anaifusuuuy Foursight Taeasulél 4 aadusznay dail

1. myeduretymlvdniau (Clarify)

'
1 =]

Lﬂu%ﬁuﬁ%um@mwma WA ladudyn wagiivue
sUsuuvesany tnewdsoanidu 3 dau lun

1) Msdrsnaniunsel Wunsimuadywmdniidesnisléiunns
uAly szylmanevesdgyvinazanuvimie lagenavgldnisvindaniudn nsianses
sy

2) Mmynsteya Insedunsuazsansmdeyaiie idlatymls

FALIU
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3) psnmuatgn assaaudAgillugnisundgm

v Y

2. NM5@NTIAUIAR (Ideate)
< 3 el' v o a d‘ d‘ 1 d' I~ % dl'
Jutunazaiiuazdisiawuifnivainnatefiaawindululaiie

[
[

UlUlglunsudtgm Fannudadduduaiaiulutuwsn Ineenaazld n1svindsauda
wAANISAIAIRINNe a3 19AUANES19d55A (SCAMPER) n15aUunausle nasadne
o Id %
WuU1889 LWunu
3. NM3RmuIsN1uAlgn (Develop)
< & A a 2 ada 19 Y a a
Judunenuanaznaneduisnisuidym lneazsesinisusziliuy
wazidondsnisuidgymnmuizauiandionssnisuwuwianunlduidayn Aansungauds
Todnfin lnge1aaldusalunisyssiliu ¥3on15TMUUTIaRIMAL TEYTIHAsIBEALUUTIABY
4. mMaaiunisuatym (Implement)
Dudunisdss seynsnensiidilu suuszana wazn1saiuns
Magdelmsmaundgmiulsyavaugusa Wumswasuwuiaidenliidunszuiuns
TusUhuuraaEUNTIY

Fe3Unuu FourSight veayafisnsfnwideasiassd amisaasuladu

sUAMA 12 ¢iail

2797 12 wnaensunleyniteainsassd lne Creative Education Foundation

(Creative Education Foundation, 2014b: 16)
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Baumgartner (2013) l&namfla dunouvasmauidymideadrsassdiati
TUduSanssu Tneudseandiu 7 sumou il

1. n1sesurglgyulidaiaunazseydayna (Clarify and identify the
problem) ihunsszytlamviertminefiuriase

2. M538ednn (Research the problem) Wunisdnwdgniiieriaang
el

3. 1158519107 8TuN198519895A (Formulate one or more creative
challenges) un1sasuilgmlyiiduanuimie wassjsiulditymiddyfianie
Yeyniden

4. N15a519uu3RA (Generate ideas) Lun1sad1sarnudnfiaviiiuald
wATgYMITIUIUNIN BIIVENIAINNITILALANDITING Y

5. 1155 MLAzUTELLUAAA (Combine and evaluate ideas) 1un151n
wnRnemans ety uarlfinasilumsdndenuuin

6. M3 9UHUUHURMS (Draw up an action plan) {Wun15519ukuUfTRMS

AN IUNITAIITURDULRY

7. mythunAaluld (implement the ideas) Wunsiusuyfuanisiuldy

anddy sunnmd (2554: 6-8) war anduITengAnssuaans (2558: 2) la
asUtumeumanidmideainsassddsduaneiunfnantindmmailuassassme 16
5 dunau fail

Fumaui 1 nsndeteym wuned n1svinaugla %’Ui’mmﬁmwﬁﬁﬁia

(Y L

anrunisal shawanfuanunisaiidulym Taefinsdsatoyaanunasioyasdia
FOUAU 3zq{jﬁgmﬁuﬁﬁqﬁ%ﬁaquﬁlm Suansovvesiym nedtunousll

1) iuaud Ay nueds %”’umaumﬁszyLLaza%U'lstmé’ﬁﬁgsuaa
aounsaidutlymiisluanuAnvesmuiouazgsu

2) madradeya muneis nsdmanazinnsandeyaiifsdeaiu
oy devilvanunisaiiianudaiau Ussneufemsinndnvugvieainnuesvnnisal

sudsanudnRusiutgymou 9
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3) nsszydayyn nuneds nsdnduladenlymnuiasanavees

dudlevseenindulymiunasae

) o a aa v = a ax v Y N

TUAdUN 2 N15ARTENISWATYM Ao N1sAanIIansuidaynililauiniiga
IngldanufnaiassavseusuisnisundymannuwiAnnisundayviiuiiey denishnly
Puilliifinisinduingnusedn

& a ™ = = o § wax v I3 =

TUABUN 3 NIsiFRNLARLESENNTS Aip MsviliiansuAdywilugusssy &

b % =2 a

n15UszliuIsnsuAdamiseinaginasiuaulaisnangn andudsiasundsaduayuy
wazgUassanenasintulunszuiunsunlaymiasinauwnul lnsdtunounsil

1) nsidenIoni1sunty vuneds nslainasilun1sAnaenisnis

Y] Aaa

wndaymiadign

2) NM3AINMIANANTENY HMeds N1ssvydaivayuiavalassai
9199zinvulunse Ut seynswensildlunisuitam

Yunaun 4 N1519uKuN1TuATYM An N199RINIINITuA Ty Wasan

femnuanusanardedninvesyana uun weuly ninens waveuassa laelitunaudiil

1) NM5UTTIUNSNEINT VU189 NITTTYRUINIUASNSNEINTNADY
Talunsundeyimn

2) ANS8BALUUNTLUIUNIT NUIEDI N15INTUABULALAINTTY

Nk vesanndntungunieuiussytunounisvinauliiinUss @nsam

9

pA
o/

Funaudl 5 n1saseU{UR vuneds maiusuinelflufoRese Tned
nsmifusaginmunisuidym Snsfeuieusanmsuidaymiudmanesingd Yssdu
woAnssumsuitgmilaenisdaung enafnsesulsnuewnnuidymldnuumuiing lu
fumeuiiuszneude

1) n1salauRUAnILLaNL vuneda N1sURURMNLEY dune dsviou
wazUSUUTINsEUIuNsSLAdym

2) MmawBydeynn vaneis n133aN15AUANNIANVDINULBITENIN
nsuiteym Uszneudenisdunauazduiinnginssuvesau wWisuifsufunasiiiaals

ATUANAU LA GRISNIGN
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vyl wiuzAa (2558: 150) ladaasigriesauseneunnuamsalunig
WidarniBeadeassrtumn 5 fu laun

1. A2uatu190lun19AUNUAIINATS (Fact Finding Ability) nanefg
mwanunsalumsfusdeyananunsainietymitiinunly enisfinduuasianson
anmilgiiinmafununudeyaiiieadeaiuilymilaense

2. Auatunsalunisaunudaui (Problem Finding Ability) a9
arwannsolunmstisusiymannaniunsalfiietuegieiany uavszyameasilom

3. A0 a10150TUAITAURILUIAA (Idea Finding Ability) a8
aanunsalunsiumwAevsareuwnvre o isnisuddam

4. ANEINITOIUNITAUKIAINBY (Solution Finding Ability) wune
awansalunisinuan s ilinasguuagnisuansseazidealuuiazduneuly
mauitymlneseynaiiintuluudazduney Welumadondlddonflulilunsuddgm

5. AnaunsalunisasneassauulfAnlui (Creating New Challenge
Ability) vaneds n1siuuredlalu i lunisudtamilusunfalnl weisnsndiie
NN9A3NATIANAIU

NWUIAAYBINITRATYNIRNES9as AT LaasusieaziBunvatusiag
aeAusEnaUvIANaITatun kNl nigeaiisassalalnginesdlsenouvedyais

Msfinwugeaieassd (CEF) Wuguuuundn dan1seil 10
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1 aa
90k

?
9 N
| % 8| »
2 ¢ | D
— o = = . o n & N
c S 218 58S 8 ¢e
. 29AUIENOUVDY sl el sl S| 5] = 7€
al ~— ~— ~— e 99
! wooooow o 215 S|S|S S| E EE|E
NSWATYIITIET9ATIA wl 3| | & ] S| S €| =
el e B e I I = 2 e
2 B e g;
w55 |
[ é
¢ a a v o
29AUsENaUY 1 nsasurelymlidaiau
1.1 | mspuman ntemann
. 4. v vivVIiviv]i v |V
anunsalnsetymniiiun
1.2 | maiususindeya vhau
diladudgm ssyameres |V VI VIV IV IVIV V|V
Uy
1.3 | M35zyUayyfNfednIsung
ddgyfian afedawnildd | VIV I VIV IVIVI|V] vV |V
nsuAteym
1.4 | Msdadduemudidiie
a A v vl / /
wendymireanisuniian
(3 d' o a
29AUTZNAUN 2 NTAITIIUUIAA
2.1 | msAunIsnsuatemilu
g v v ivIivVIiv|iv| v |V
Uuunuin vaneguuuy
I3 a o ad 1'%
23AUsENaUN 3 NsmuIsNsuAldym
3.1 | MsNTILazLaenNANNAAT A A R
Wz aNNINEn
3.2 | MsmruaLNUIluASEeN TS v A v v
uAtgymn
3.3 | NMSUBNYDALAZUDINNATVDS
v v v
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@
9 g
| % 8| @
Q] F e | 1
-l 8| S| 5| | sl & 8§ =<
< oo < Q) >~ | oo (%) o | — S @
4 29AUTENBUVDY sl 2123288l gl = 2 «§
Y a Y ~ + S &
nsunteyntsasneassa L 2| I &S| 8| 5] Ee| =
U . X . . . 3 = E=
I B I R I g 5 2 g
3 % 2|2
s 2 1=
(R
[\
¢ = o a %
29AUSENBUN 4 MIatunITHAUsY
4.1 | measeit deu wagusu \/ v
AuAnlidugusssu
4.2 | MINNUNY LEnsTwaziden
Y . o v vIivVIivVIV|Vv] VvV
TuppUTRIsWA Uy mden
4.3 | nsunsnsnidentily
Uszgnaluanun1salasy was v vivi v |V
JEUNaLANTY
4.4 | M3UszliunzuIuNITIas v %
AU

9119151991904 a3Ulaan nasuAdgunndsadassavseneuluaie 4
psaUsznauman loun 1) msedSuiedgmlidaiau Wummausalunmsrumanmtygm
I3 ¥ ] [ ¥ o a < ¥ aa
nusunindeya wagseyulymdidgyl 2) nmsdrsiauusfia WunisAumzuwuuisnis
v PN o ax v I3 2 ax Y a a
widgyyfvannuane 3) nsiawwnIsnsuidam Wunsidenisnisuidaminmunsauian
Tnaflinaugiiioldfarsan 4) nsandunisuddgur Wun19219umu wansdunouisnig

whdgmiiden wagdiluuszendiuanIun1saiase
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3.4 NsAREsNETIANUNNTARRENTR s adlunswATeymn

msundguideadsassraviluavdeddmnuanaiisassatagnisAneened

[
a

sy ralunsundym deladinivmslaesuieisanuduiusvesnisfavisasld fadl

Treffinger, Isaksen, & Stead-Dorval (2005: 2-4) na17371 A1SARASNATIANY
Anegaiiansugrandunnufniinssduiy witzduasudatunaziu nanfe n1saa
as9assdazdmaliauueaninniag Luwidefinainuaie luvaeiferfunisfnegad
s ar e e iuuIAndadn Janishniesedlnegrmilsaliiluuselev n1sfa
Maesasdosinnusauiu n1suitymldndeasfenismiunideddnefituneu
M5V fe 1) Msfnadeassd ssieatunisiansatuanudauds Tena anuriveg
wagnismanudeuleddny q weadeaudululdlunaedd wuidediudanini uay

FUAZLDUAVDILUIAAFNG o) FednzaSulamliau AINAABLUNTY (Divergent process) 19

'
a

Suandynuseaauife) waazagienIsaunlunaInalenie@esn aiemadentug q

]
=

MmIulUld FauTauldnu n13adne (Generating) w@unielilufisganuneaienivdend

narnnaslailsuazdualun15a5UIeNINEeNTY d1U 2) N1TARDEINEINTAY I g

o

= 1d 1% 1 % [ | o = v a 4 LY
3’33J€Nﬂ'ﬁGﬁ’J’ﬂﬁ@‘Uﬂ’ﬂﬂJLUUI‘UI@@EJN?S@J@iS’N LL@SLV]’]W]EJ@JL‘W@Lﬂ’]%‘ﬂ\‘ilUENLLU’Jﬂ@VIﬂ’] 3y

Y v o w o A

1 o a ¢ v < av v v a A v A
NIUNTITNTENN ’JLﬁiWSMLLaSWWU"Iﬂ’]’mL‘LJL!I‘UI@ zmmm‘umLaaﬂwlml,azmaﬂmaaﬂmLa@ﬂ

nfan lnenisAnedraliiansugy1uinazesuigmilou Aufnentdy (Convergent

a A

process) Falunsruiunisiingreuidenuuidnifngaainuuifafinainuaieuld 3

o

Wisulaiu msngdsziau (Focusing) saluiidsdndey danimit 13
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(Treffinger, Isaksen, & Stead-Dorval, 2005: 4)

3.5 wuansluniswaunn1suidyndeadneeassa

Treffinger, Isaksen, & Stead-Dorval (2005: 13) Tanaads wnseeilonse

Wnrsiauinsundgundeadieassa lnouladuisnnsadisuuifn (Generating) uagns

1Y

1gUsELAULYIAR (Focusing) sl
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7757991 11 nsildiewmuInsuAdynitieasieassa (Treffinger, Isaksen, & Stead-

Dorval, 2005: 13; Treffinger, 2007: 11)

NSV NTES1LUIAR

(Generating)

5158 1m5U N5z USTIAULUIAR

(Focusing)

A5SLAUAINUARN/WUIANNNAINTANY
(Brainstorming) : Az WIYAT 1A LA N

panvanelaglamanudanele

N153IULUIAA (Hit and Hot spot) : 11T

(%

& o oA a o |
Wenmiaeniiuiaula lngn1sdangy 4m

v o w

vineny 9aiu warsanduniadonin

an

N35UKLIAR (Force-Fitting) : N151Ying
niemnlamenulutdguitu 9 lieasng
Anutdululalnd 9 nSeairemany

woulvsnulaymiu

] [ [

nsdenUsyAudIAe Laswalun
(Refining and Developing) : N15&@3514
@unalunswaluInGen Tnena1sun
nUselevd 9e910n (Lardgnisun) way

ABUAN YU LAY

nsfiansanAManYMe (Attribute Listing)
- Msldnudnuazvesdymuainawuifn
A g a v a | =
3 JUATUAUVDIAINAR LU T8y
FIUNTAMANTUE V1T A1 90U UN LAY

[

Waulganuian

9

n15AAsIzilSeuisudug (Paired
Comparison Analysis : PCA) : n1153UA
AT TAen15TRaIRUAILEDNNIUNIS

Iipsrerenudululavianue

o

A5 LENADARIAIDNULNBNITES19AINUAS
a$19855A SCAMPER : 1dun1sdinuy
MS1ADUIINSNLGAINIBUTL L ALIND

nsgAuUALARtL 9

o w

N139Ma10U (Sequencing : SML) : 1135
e LWun1sianishasiansun

winAalaelisziusng o

A1SITAISIINAINTUIGNY O &
(Morphological Matrix) : tun1sitasza

Bnsvisetanaunsadluusiazain

A5 kR1919UsEaY (Evaluation Matrix) :
Wunisldinualunisuseiiunsas
sndonwazadnuidulylaalalunns

snaula

ATV WU IBnsaselvdiseuaunsaasiswuiAaivanuatelad

WATTLANANLAN N1TTINHUIAN MIAATUNAUaNTR N1sltmalinaiamuAnaseassa
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SCAMPER Uagn15hinnsnafiansananuay @idsnsnvesdiglvgiseuaiuisadoniuifnin
= Y v Yaaa a - 2 o w 9 a ¢
anuldundeymlaiiisnissiuuuifin nasidendseiduddgiaziaiul n153AT1en

= = < 1 v o w £ a
Wiguiiguilug msdndwiu uazn1sldnisiauseiiiy

v A

Treffinger (2007: 12) lénd128935n sl iflewmuintsudday nuds
as19as3A i axfesfiarsanuumetuiiugiy 4 wwama fail

1) deunsfnaula lnslairadudendinannatefigalaefdalidosd
msdnaulaluvasiiadredudon

2) msdumnUiann WuidenlildunfigafinguanunsoAntusnld

3) daasuarudululdfamn luusiadenonanduldldléfonnandy
fudendiduasuliAndudondululy

4) upsmnsieuled WinUsumLazAuAmvesiIdenlasn1sUsEynd

WWIAAYDIBUNHAL

ayuladn nisundymidsasnsassaanusaiaulalagldmalinnisaausiig
9 1wu nsldmalaaienuAnas19assa SCAMPER n1sdna1au n19ln1519UsELY 39

wwmawanlanansaihunUszgndldlunisdanisiseunisasule

3.6 wwanglun1sIamsuideyndeaiieessa

[ [ I

INNITANYIIUITE NNV IAUNITUAT Y WNTIAFT 19594 WU
Anuansatunsuidgmideaieassaanansaliduimudsamlne Inanuaunsaluusas
dureInIrUIUMSEe FemsiadieulasiulanuisanuasslasnounminenissulrdnEou
aadlauntaym Inetndminenlayatunisingenvsidevasnnnuaiusalunisuidym s
#379@55A (Mumford, et al.,1997a) nuuianldlunisiaanuaiuisalunisuAdey uiias

12 [ 3 1 < 1% ! a
afrvassAarunsawtseanidu 2 sUnuv Laud wuunaaey (FULUUIREUABY) Lag

[

WuugeUny (FULUUINesUsEInuen) tneldaegnauuuuseiiiy fall
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3.6.1 wuunagau

NNSANYITURUUNTTAkarUsEliun1suAdy nidisaseassalusuuuy

(%
[

WUUNRADU PRI NAS B UUNAADUTY fatl
Mumford et al. (1997b) la@nwiaruaiuisalunisundeynudeasisassa
1R8I UNTTUIUNTVRIUNANENITIUIL 137 AU teglduuuinfiusenaunisanIunisal 2 1594

TinAnwimeumatuneatunsuntaw Wunan 2 9alus Fadndnwaglafidusanlunis

o
(3

ARUAIMILHIUN AL ILAD SN TAANENTOIUNTUAT YU ITIFTNATIANG 4 AU Laln

o

nsaadym msduAudeya nsidendeya wagnsaseisunlaym

aa v

Unigns Inuafdng (2553) ladnwinavaanssuiun1sui Uymiaeaineassa

nfseauansalunisuidaynBeadneassa finwen1svinaungy waznisiiunuaily

=Y

AuLeaveIniseudsauAnwInaudY: n1snaasswuuaynsuial lngldinIeliolde Ao
wuunagsumLEnsalunsuAniasassassalaglsenoulume 2 nounsil naud 1

I3 ¢ ¢ Yo a = ¢ 1 | = a
LﬂuaﬂWUﬂqim{]@‘Vﬂ 6 @n1uUNIT8U IVUﬂWUUﬂﬂHWﬁOWUﬂ’]imW‘IQ ] BYNATLRYA LASADUN

1
= [

2 Wumsleszraarumsaldymaiausiuiy 4 Jo Wunan 30 wiil Inedmanusel 1)
Tiinssuiszityminifndusagiiumdnanudifyveslyn 2) ThdnFeuausisnis

Y a Y I3 o A A v = Yo A o A
whlguigeadnassfandsainudgmndenllauinign 3) iinisauiiasandaiden

Y a

Wnsundgymnmanzauign saunsseutenvedavadisnisunlyninden 4) lviniseu

9

ﬁWLauaéﬁy’umau'i%ﬂmLﬁ{]zymﬁmmzamﬁqm LLamzqmaﬁ%Lﬁmsﬁu Tnguvsnziuuendu
sviU 0-4 Mt il 1) nsdmduladentamils 2) nsfiwaualunisidontymn 3)
Frslumstymiudanlmivazvannuats 4) nsdaduladendsnisuidymld 5) 333
LLf’ﬁ]ﬁymﬁLﬁ@ﬂd@lﬁlﬁmﬂidwﬂqqqm 6) ﬁﬁﬁzumauﬂﬁﬁ’aiummﬁ{]zgm 7) anunsannUey
Ienelunaniidmua

v (% [ =2

Haudy aedgylae (2555) lavinnsidunasimuigaRnausutinewmuINg

3

=

widmidsadassrvesin@nuuiyaes Tnelfiasecdiedss fe wuuussilunmsuidam
Feadsassmdunuulssidiusdnaniunsel lnediaanunisalinnun 5 Bos udavaniunisel
ffnuuuudnteionun 6 4o nefuszdiuiiseln 6 Uszdiu tdun 1) msdumidmane
2) NM3AUMIAINATS 3) Msdunutlym 4) n1sfumisnstymidululy 5) msduny

Bnsundymmanzauiian wae 6) n153kaudmsudtiunsuidaym waglaasianue
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Rubric vosn1sUsziiiuligadisziunisliasuuudous 0-3 fA1Aanunse (10C) Kaud 0.857-
1.00 wazdimanusiieasiiu 0.911

fgynal wiugAa (2558) Idaunguuuunisaeuiiedaauaiuannsaly
nsuddymideadieassduaruianssunsineeanivesinSeutudssaudne Tngld
wiesiledde fo wuunedeuamamsalunIsuAynndadieasse tnowdudu 5 fu
TawA 1) AUENITaluNISAUNUAIINADSS 2) mnuamnsatunsaunudygm 3) anuaunsa
TunsAumLUIAa 4) ANNEINITALUNITAUNIAINDU ey 5) ANUEINNTlUNITAS9ETIA

wurAalyd Ineuluuneasudntednuiu 3 99 weazdeiidnwauziduaniunisallutilond

s Y Y] ¢

IermansNineItostvanunITaInNdIALLasAlulad LazddIuIuAInIN 5 A10IN6e
anunsal Jvasnantunisuszdiudu 3 syey wuandlainnudesiuminiu 0.85

| a o & w o Y o a & v dll =

goiiniad Suuusde (2559) leWmwrsuwuunmsiSeuuuiumeinIadienis
MusndukuviIviansfinfduaiunnuaiuisalunsuAdynigeassassd voslan
UnAnwiangATmMansAnuImans kagvimsinanuaisalunisuitynidaseasse log
fanwauznuuinduuuudsuneudiuau 5 9o In1suusesAuszneu As 1) nsAunudym
2) Msszylgyylidaau 3) Msrundswidaym 4) nsaunuIsnisundyni wag 5) 113
1Y aa v A& o« o = o ¢ a Y} i o A o
AUNISNISLATMNluneensu Beazasisanrunisainedulymnig 9 Tudspuioiun

v A Y} a a1 v ! N | W

asndnlunsinnsifeunisdou JAANUATINIAY 0.86 WarAIANLTENIAY 0.76

auaue vinga (2560) laiau1zuluun1siFeuiiuy PACLE Wiaiasuass
AnuausalunsuAdyntsaisassadusutins sududseudnuUn 1 uaglduuunageu
AMUENNTALUN AT ITIAT 9@ IA TN IR AUTZNBU 5 fu Al 1) sty
2) NMIAALAZLANUITNITUATYNT 3) NITNUMIULAZLATENNTT 4) NFILNLLNTYNT Lay
5) N1395398UN1SUHUR LnennTuasiansanA1neunaouadodfunIuAnas19assA A
ANUANARDY AIUANEANEY AUARTISN wazANANDETWANG 131U 9 10 AZKUY
FIIMUA 84 AzLUY HA1AIINATI (I00) BETENINN 0.66-1.00 UagdlArA Uiy
0.76

nanalagasy n1sinauausalunisuilynideaseassa aunsavila

Tnelduuuinuszinnuuuasudntenianvauriuaniunisalsie o Mnerdesiudeguilu

den wagliinSoudouisuseiiudym Bnmsuidgmivainvane wasiinsidenuulfad
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aa Y A o ax o ! = o v = ] Y]
an WNWIGULW@WGNUW'Jﬁﬂ']iLLﬂ'ﬂQJJ'Vi'W]@VLﬂ PIVTUIUVDVDILUUNAFADUASUAITULLA NN UNTN

oY)

ARuusarvuniin1se 198t uneuveIn suidymitvassassanunnsineiu

3.6.2 LuUdaBUnIYU

NNSANYITURUUNMTTAkarUsEliunsuAdy nidsaseassalusuuuy
WUUARUNINFUKUU Likert Rating Scale lasianu3deniasranuuaauniuaiy fsil
Lin & Cho (2011) leAnwianuauisalunsuidynideadnsassfameluna

LY 1 A

srvumsuiynidsadeassflumeinadanians 6 Suneu nqudees fe Tnideu
spiutuUszaufnuda 5 wag 6 Tulsemeldniu $1uru 409 au wdpsdiefldluenided
Ao s1en1sAMantRveIn1swAdeyn1i8eas19a35A (The Creative Problem Solving
Attributes Inventory: CPSAI) %aﬁwmmmﬂ'gULmeiLLﬁﬂﬁgmL%qa%'maﬁiﬁﬁum Treffinger
sUuUUT 4.0 Tneifuuuudsediudsenmunsyszanad 5 seiu $1uu 49 e Feazudadu
wAnssuidullilunmsuitymideadiassaiiasuanssevinamsdanisiioud neldvinns
prdeuamnmiAsesiieantniFeusefuiuUszoafnw i 5 uay 6 Suau 74 euitlally
naNFeEna wudn dAneaiiasiniu 80-.94

Hester et al. (2012) LA3tAs g MBeanmail o Warun15uAd gy n1ids
a¥aassa: UszAvsamuazdseansuaveanisTiuuudrassneanudn Tnelvinguinedie
Juindnuvigaensiuiinseidynifeatunisesnuuusesinuasrisiunounay
ndsnsmagey warlilssdiuisnmaudtymlnelinisussiiiuamuninesusazdunoulaeld
WUUUsELH NN TInUsEUIAT 5 56U (5-point benchmark rating scales) luaumnImn
MNARTEN wazawaNysalaziBunsou

Titus & Koppitsch (2018) lad1519mmamnsalunsundgnideasneassa

= [y a

6 TUNDUANULUIANYDY Osborn-Parnes Ua9unANY15EAUUS U193 NaINEL D uSaubuy

> e]

v A

wanan3gIng luunninedeauianans tasesiieide Ae wuulssliuunsinUssuiual 5

(=1 1% 1

56U (5-point Likert-type) flauaseaui 1 (laiifiunigeg1eds) fa 5 (Humeoeneda) S1uau
56 U9 wuslu 1) Turmuadyn 10 99 2) TuALNIAILD3E 9 U8 3) Tulaeslgm 10

U9 4) Jun1Isn 1Aty 12 78 5) Tuidenisnisundeyni 8 18 wag 6) Tun15U1INIT

whiteymluld 7 ¥
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WU wunuad (2560) ANRNIFULUUNITEBNLUUNTADURUUTAGLEY
aal a 1 1J ! Va al Id P v
FBnsfnegraluszvunagnszuiunsngulasldinleilugiu Wewmwinnuaiuisatunis

v a o % v a ) = ‘:4' 4 av A Y}

whdgymiasadsassdvesiniioussaugaudine wsesioddy fe wuuinanuausatunis
ity ndeaseassh dadunuulszifiunuesaziuulssfulagaundntungy ldu1nsin
UszunadAn 5 526U (Likert Rating Scale) 91w 17 0 InefiansanesAlsznau 3 anu Aeil
1) auauisalunisiiautaladutdgni 2) auanisalunisadrsaiiude 3)

a

AMUAINIT0LUNITNRUE IS UNMTAstoUJUR dAradnuasadaiian (1I00) windu 1.00

wazdANAINUBLINAY 0.977

nanlagazu Mydaauaunslunisundymideadieassd awnsavilalaeg

(%
Y

THwuuUssiliunuuanasuseanae (Likert Rating Scale) 19 lnge193giinin1suszifiunuies
Lz SUTEEINaNTNUNGN wagloR191NITUIIINTUADUYDINSLAT YN ITIATATIA UL
axdunou

NNIANBILUINIUN TR TUAT YL BIES9aT5A WUl anunsadale 2

Yy aa =

suwuu laun mslduuunaaeuuuudntde lngldaniunisalivelvigissudewisnisuntaym

Y

Feazanunsainisnishaun e lanese uanedddiatlunisinuin waznislduuuaeuaiu

Y Y a

wnsUszauAnie e udszilunuamnsalun s Uy nideasaassAresnuLes

na99InYIAINTINANAIUIANENIsaluNSUAUYIBNas1sassA G9isn1stlagldnanies

widdodnntunisuszliunuesenasiinend Wsen1ssuinuelivinduvesuseidiy

4. NAULTIEZ19ETIA

NaULT9a$19a536 (Creative Product) lunildlunisussiiulusnuideiifeadty
muAnasaTIATuR sl 4P vesmnuAnaduassafiusznaulufeyana (Person)
N32UIUNIT (Process) AIMNETRTY (Press) wag Mas1 (Product) (Rhodes, 1961) 3slu
mAfeiazvendniddudortenumnevemanuidadiassd nquiniowusfn uaz

[

LIl TInAMANNANUEE19ETIA 9l
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4.1 ANURUYVDINANULTEI19655A

AINNITANBILABINUAIUNUIYVDINAINULTIAS19ETIA LAUUNIVINTTII

[%
a

Anuvangliunnung fail

Newell, Shaw, & Simpson (1963) (9198 41u d1nsruAMEnITUNIS

J v (Y

Slﬂi’]'sijﬂ'ﬁwal,i’e)u 2559: 17) Imﬂanmwawam‘wm@mﬂmmﬂ@aiwaﬁ ANdanYy 9

be

o

< a a 1 a0 | vYa
1) Wunandnudantni uwasliAvodn dinu wazinusssy
2) Wunardailadulumuusingnisailenlushaunanuiaeiuineu
3) \Wunandailasunisnszduetnvguuagsieiio THanumeneuas

) Juwandnilaainnisuszaaaleam

a

Sternberg & Stemberg (1988: 14) l§nanafanasiudiinainaatudn

1%

a319a535A71 doslunanunlng Fslidunisaendeuivunselunandnpunioguds &

¥
A a

oA ¢ N = a a o a a V= a
ﬂﬂ‘!ﬂq NUﬁ%IEJGU‘U Useoum ‘(jﬂ@q"ﬂLﬂﬂ"ﬂqﬂﬂqiﬂﬂﬂﬁ‘UﬂéﬂaﬂL@NI‘V]@GU'U BIDIUAUINTIIARN

UsRvgaslmiuniiowiteym

fal a

Beserner (1998: 333) nanfwmanuidaineassdliin Wundndusiiifntu
yinnisldmnudnadeeassd deidumingiuiiansonsiaaeunszsuaunslivassassiuazli
Joyaieanlunsazynnala

Santanen, Briggs, & Vreede (2004: 169) 1ina1ifanasuideaseassnlian

Junadnsniinannszuiun1sidieasneasse lnonanumsondnduddudulanaingmi
NBAMN U] N3 35013 Wenagnang § FJuludwbmldleWeuiunanudu 9 awse
Pranlgnulaludinasaegrwmunzauiuaniunisal

Shye & Yuhas (2004: 5) lsinanfs nasudsadreassaindunissiudiiuy
YDIUIANTTULALANULTUIZ AN IAYKNAIIUANINNANLARES19ATIAATARAIUlML AB Ang
£y U Ly a o e’d‘ 1 % U a S = L4
AuAuatuwesNdndumau 9 lasnsanamils wazdedinaumanzal As auiuselov

winngaulunsuAteynauiy

a

nalagasy NaUTIA319EITA AD HAdNS NseNdaduaNAinaIn

(%
[

nszUIUNTEssassAgadulaviading ngud aunis 38013 vienagngeing o lnefidnvouse

9

1 a

Wugsluyd anusathunldludinasels dauandiuszleow] wazilnnuuszam

9
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4.2 ngeusanunfanldlunsussliunanudeaineessd

%

1n15AN®1981971199219 UM TUTE LI URAN UTNES 19ATSAAINAN89UY Lae

[

nguivsenwAnuneensy Il

4.2.1 NOUHUNINGNITIATIEAHAUTIAT19a55A (The Creative Product
Analysis Matrix: CPAM)

amindmsiiereinaruiainassdfunguifigniaundulas Besemer
uag Treffinger Tl 1981 Fadunquinisinanuanadvassdlunsussifiunaiu Tnediin
nsAnwldliseandenly fai

Besemer & O'Quin (1999a: 287-288) leina1nfia wnsngn193iAsIe keI
Feassassdindunguiildsumstmuiiietislunisdunansasnanuetisasdoniy

v a [ aa v

WAL AR AUAMANYUEYRINAaIU TngUsenauluaie 3 35 lawn 1) DRsuanuwUantni

q

a (% L3

(Novelty) sagfiansananuuvanlvailufan nszuiunts uwade uaydsnisairaudndio
2) findunisuidym (Resolution) F1agfinnsananndnuaizaeudnsioe wioUsyansam
Tun19vieuvesHaniug way 3) IAAIUAINUITTUALAaEN1TEUATIZY (Elaboration and
Synthesis) afiaTsananmasruvesHany Tnev 3 §7 szuensendu 9 ssdusvneu

§98 MINNTIN 12 Taln



#757997 12 TALUNT TNV UVZNGNITIATIERAIU (Besemer, & O'Quin, 1999%a:

287-288)

fnulusiad

AIAUNNE

aa Yy

1. faduauudantus (Novelty dimension) : Wa13a419IANSANTZUAIUNTS

Tnad A5n1snuvanina wissuluviadnnUaniua vinlwusenataladialdwuiiiu

1.1) muudantug (Originality)

Wuunanaaana i lunselugqiu
NUYBIKBUNLIeNY Usvaunisal vselasu

ANSHNLNALAaY

1.2) myvinluszuanala (Surprise)

I3 Ao g vy & a
LU‘IN'TIJVW]’]SLVIE‘\JWUmuLﬂ@ﬂ’ﬂMU’i%ﬁﬁa’]ﬂiﬂ

1%
=]

Tdmanisinaglenuanauluanuyauel

2. iAgun1suideyin (Resolution dimension) : NA15U1IINTLAUAIIUEINTA
lunsuidymldmnzauiuadudasnisusall AANuaUUAaUNanINITNITVDS

Aansuy o Tduszlovils uasiinnaluudsng o

2.1) ANusUngaung (Logical)

WuunaseeeIsnsimunsauuas

AUV TUNG

2.2) anuiivselevd (Useful)

Wunuiasnsaldusslovdlalumnsujon

2.3) enudiaAl (Valuable)

J 1Y 3

3 A a
WWUIUNUANMATFDNNULAUATNAINL

9 Y

ABINITATUNEAIN ATUININGT LAZAUY

ANSASIYIN

2.4) aAnunlale (Understandable)

< g < % v o =
Junungwuiuannsadilaladaau de

Anunnelrauduwalale

3. ARRUANUUTZUALAZN15E9AII9Y (Elaboration and Synthesis
dimension) : Wa13a413INNT5 IERTBRAZ AT IUTIUIYNTTUNTTAZ 19U T UL Y

I = o %4 I ¢
fimnuazidenass Mnlwauyszan ﬁll‘Uu’im U9

3.1) N159n8IAUsENBU (Organic)

a

Junufiamnsedndiulsznoudugusng

L4

AT

Y

3.2) anudbliakazs1ves (Well-
crafted)

Junuiignasistudmeanuiaidu sl

) I3 1 =
NUUUDYINA

3.3) AnuUszalnas91u (Elegant)

[ dld A = =
Juanuniianunaunay Usedln fagela

HORNULIAL
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TALALIAUTENDUVBIAMNINNAULTIET19ETIAYY Besemer Tl 1997

. . s . fRmuALUTE N
famueuwantl famunswAtaym . .
wazdaAsIn
nshlviusenainla APRHGHIVITHINS N39neeAUsENaY
Anuuanty AusiUsElevY GRREGIELOR
I ! a
AULALAT AUUIZUNFINIW
Anudnlalel

27997 14 TfLkareIrUIeNoUTDINAIIULIIAS19dTIA
(Besemer, & O'Quin, 1999b: 416)

nnnguii MlnAsnaeilunisdszifiunasubaiieassd (Creative
Product Semantic Scale: CPSS) taglu Haller, Courvoisier, & Cropley (2011: 101) "Léfizuq
LIgduuudenanalagnimuilag O’Quin wae Besemer wazluswideues Besemer, S. P,
& O'Quin, K. (1999a) fin157tAas1griesAlsenevdsnaln lidnauanuwlaniv (Novelty
dimension) l#gnifinesdusznovlusnummdududnialiddu (Germinal) uazdfiu
AuUssalauarn15d9LAs18 9 (Elaboration and synthesis dimension) 15@ ALy

perUsznaulusuaugudeu (Complex) adlu sy 3 iR uay 11 esAUszneuLey

4.2.2 NFOUMNIANTNNG B AMTUANUANESI9ATIAYBINAIU (The basis of

a theoretical framework for product creativity)

nseULIARMIBMgudmIvAmLARavaTIAveIHanY WuuwAnTignai
Funnldlumsussidiunanuidadneassd

Cropley & Cropley (2005: 170-171) lauusnasruidaseassalu 4
peAUsENOU laln 1) Usednswa (Effectiveness) 2) mnuudantul (Novelty) 3) anudsyein
@199 (Elegance) 4) nsifinlug (Genesis) Tnglgam3odldlugidudu 5 drdu 1dua

1) wurAum Ly (Routine) WunAnAuannlaatauwiie U anSuang19umen
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2) aunuiia (Original) LundndugiNlanauaiulse @nsuanay #1uaa1y

wlaniny

3) a41971 (Elegant) Wundnsasiilanmuduussansua auwdanivg
LAZIAI1

4) winns3a (Innovative) Wusdnsiasinlanisumynia

5) qun3ee (Aesthetio) IWunanSusinlaatduduauudaning uelsd
Uszandna

X v Y a [ g L
wananil Cropley & Cropley laadanguijpeniduiuiasanvuzuaanadnu

a v & o dl
LINEATINEATIA ANAITI9N 13

27597 13 UL SN UL WANULTIAS9ETIA (Cropley, Kaufman, & Cropley, 2011: 17)

LNEUINNIS sEAUVBINARNLa (Kind of Product)
Usziliuwaey | wumdld | dudnda | seow | Juwdenssy | quuseain
(Criterion) (Routine) | (Original) | (Elegant) | (Innovation) | (Aesthetic)
Uszanswa
+ + + + -
(Effectiveness)
aunlaniug
- + + + +
(Novelty)
ANUsEalng89U
% X + + ?
(Elegance)
asniials
- - + ?
(Genesis)

LY [ o [y

lngATeanang + nunede Auaudanindudmsunisusedinlunauussnnuy 9
[J

duA3eInNng — wuneds AuaudRnlddndudmsunissslivlunanulssianiu o uag

5 =2 wa o o a &
LATBDNUUNY ? ‘VilI’]EJOQLUUQEUE‘?@JUGW]@’H]‘\]%UWN'M?SLNUIUN@QWUUi%LﬂVqu 9

91nA15197 13 wudn Tunsuseiiuyseiiumg § aunaeing 4 earusenau
U eA0IUTsITUANYAUEA 9 VOINARA U TUUIUTELAY U UIndean1TUsEIdU
psnUsznavlusuauulanln aisuseiliuanvaurassnaniuailusuanududuside

< (Y = < £%
AU AT UUINNTTU LATHUNTLNIN Wunu
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4.3 Buan9lun1sUssUNaNULTIEE9E A

Y

INNGUVToRLIANIUNITUTEIUNAUTIET AT 5A v lrinIdelawmwn

[

LASDINRE NS UNSUSEIUNAULTIES19a55ALY 2 rSesile Al
4.3.1 4195IANTSUSENUNAIIULTIES19855A (Creative Product Semantic
Scale: CPSS)

1195TANISUTE LI URNAINULTIAS19855A gﬂﬁwuﬁuim Besemer Lag

Treffinger Tud 1986 lAgdNUFILUNIIINNGUYUNTNINITIATIERNANUTIET19a53A (The

v
a d

Creative Product Analysis Matrix: CPAM) lagditinignnistananafia ail

Besemer (1998: 334-336) 1ana170d tnauaitun1sUs e iUNaULITIE5 19855A

1371 DueIesdlenfiiugunnainngud lwvingnisiaszinaauilieadneassa Uszneuly

]
[ & a 14 U

AIYATIENTVRIAAIAUANATNINTITINAY 2 A1 Tdaduana 7 56y (7-point Liked-type
scales) @F9UsenaulUfle 9 89AUIENAUERNILANFUNAINY WiazeIAUTENaUALd 4-5
18NTIUNITNTIVEDU

Besemer & O'Quin (1999a: 287-289) lana1399 tnauattun1suse i lunasny
a v v = a a a a ~ a a P 6 1
Weas9assabiin uesesilalunisuseillunaiioant uudtiiaUse il umnuAnas 1985 SANIU

=]

NA9IU QARRILITUIINNG BT NSndn1sTasizinaudaieassd iWuesesliend

(% ¢

AAMANY 2 HakazUse i uANNSINURNAIUTY §9A3895aUNIUNNTASIFOUAIUUIIDND

9
v
1

LarAURse anunsaUsuiiunuAnaswassdliegdinanin wenanilfaglvidldanunse

= =

YSulgimufnadassavesnaruaielanisussdiulugenlius 39lul 1994 ladnns
UYFuugenunImAsedile andiuiudeain 55 U8 wide 43 1o waruiuesAusenaumuaIy
wnlala Wuneglufifiuanudssdlawaenisdauasisriwny

Haller, Courvoisier, & Cropley (2011: 101) lana1i tnausin1susziduna

a 9/ &V ¥ [ d‘ A A v y . ~ [ a
NUTeaseasIalii WueIesdiengniauilag O’Quin uag Besemer WaTnA1UAR
1% I3 a o @ NVvY a oa a o = o vav 1

aseassAvewdndua lnedidfnduiiesnuiien uidlinnuneawiazgnldlaegnlifiany
Fenvng Bauesuszanuatazuuadu 3 Fade loun 1) anuudantml (1Wu mnuwdanig
nsvilisenannla wazenuluduindalidadu) 2) nsudlym Wy AnuauLgauNg
Auiivselevd anudaueal Anudilald) way 3) AnuUTElauasn1sdLATIER (WU N3

o s Aoy A ° a v v )~
AADIAUTENBU ANULNLDLALYIUDI AMUUTTUNEIDIY LL@%MW%U“&J@U)I%%&J
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I '
(3 v a

mAudnn 2 Tainsstnudulunsussiuiitewaiil (Wu assau-liaeey) 91w 43 49

Immmmmaummmmaw 0.69 13 0.87 wazarulngiiaunnin .80

4.3.2 175IANISNITUNIBUATYNITI8519855A (The Creative Solution
Diagnosis Scale: CSDS)

AT IANITNATUNITUAU YN LTS NATIALALNANTUIINHAIY mﬁwm

Uuﬁu;ﬁs’]u%aﬂﬂia‘uLL‘L!’JﬂﬂL%QV]Z]H%]E‘!’]%?UWJ’]EJﬂﬂﬁi’]ﬂﬁiﬁﬂ%@ﬂ NEAITU GUQVLﬂiUﬂWi‘W@,J‘LﬂWJEJ

g FFINTIUIU 30 SI9NTS 91\‘1(5]’13’]\‘1‘1/] 14 LL@“’IGW]"IﬂWiﬂ/l@a@\iiﬂﬂisﬁﬂm\l@’)@EJ’NLU‘Llﬂi‘ﬂ’TL!’J‘u

13 Ay TagUsziliuauAnas 19dIIAT0INAIIULUUTIa0Id TavNAN NaUsIngInda1u

Festuwinfiu 0.79 (Cropley, Kaufman, & Cropley, 2011: 15-16)

995971 14 M3 ManTaU 30 91815189 CSDS (Cropley & Kaufman, 2012: 122)

Criterion of Indicator
Creativity
Correctness dunlgmldauegregneas
Performance TunlgymunnseingUseasd
Relevance & | Appropriateness | WsuAteynmnziunisldanunieladedinin
Effectiveness | Operability Wundaymrelunsly
Safety Wundamasadelunisly
Durability WunDaywdlanuudeuse
Diagnosis Wundgunuauladlemeuiuizou
Prescription BunymihliiudsifesSuresaum
Prognosis Burdgymdreliiunaannisiaeuuwlas
Replication Bunlgymildanuifuasanuudantvg
Novelty
Combination WBuAlgymlresausenauisinuimas
Incrementation Tuntgmarelidunidniiuiu
Redirection Wundaymvaelinuiasiduniglml
Reconstruction Wutdgymvibiwuinanuiinnfivsslevi
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Criterion of Indicator

Creativity
Reinitiation Wundayuvilmaaisnisiug
Redefinition Burdgmadelimasnsuil
Generation TBunUgyniaueyuuednadlunsudtaym
Recognition HAUUDILAIAAT NI
Convincingness JpunoananiuIviuasansudIu
Pleasingness JaudeanaiuInseusey

Elegance | Completeness BuAdgmldaulaa
Gracefulness Wunlgyuidndrunanseu
Harmoniousness | AsunUagunilasAusznouidennassiu
Sustainability Buntamuduiinsiudwndou
Foundationality | FBuddeymnidunugiulususie 9 1
Transferability BurdgymiauswurAnutymladn
Germinality Buntgymuuzdisiniveslaymidieg

Genesis
Seminality Wundgmisgaeuaula luweiuaineu
Vision Fundgymuugrussiegulbadlunisdegu
Pathfinding Burlgwihnanuuaalndvesdgn

' a 2 Yo a ad v a o ¢
I10H1319 WU LATRIUD CSDS Isﬂﬁﬂﬂqﬁwiﬂqimqjﬁuﬂ{]mﬁﬁqL%ﬂﬁﬁqﬂﬁiiﬂ

NNANY InedfUamnaun 30 79 wenidu 4 anu

4.3.3 98193098 eI UN1SUS LI UNAIULTIES 1985 5A
NNITANBINUIFANSITD9 NUIAHNITA519AT09E 0 TUNTIMEAITULTS
Y .o X
a519a55@ 99l
Wawyasel anmsaed (2533) lamurguuuunisasuiiieiiniuiniudn
A39ATIANNINYIFENS A mSut NS suTUsSENANET Tn15UsEEUAUANAS19855AR1N

HAUNITINEIMIans lneUszenainunnlduseiliuainunsinn1suseiuna s
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A5719855AU99 Besemer kay O’Quin's AULNAINNTUTLIUANUARASNATIANIINGANENS
Ya3auALAINemanswisUsemalneunduwumialunisass wisesndu 2 1R 8 ulusiay
=l aa Y a 1 < a aa g 1 <

Ao 1) AAnuNSAn Luseandu wanw waznsiwizaudan 2) Jan1sundem uusesndu

Aumzadlunsundym anuneisdunisuidym anvaumgaunanumans Ay

]
Y VA £ U

fuslevinnuanysaivesny anuausavivgauinlauagldamamudninsetiu laguds

Y

seaudu 7 999 371U 32 99 JANANURgNINAU .94

'
a

AU amsTauada (2541) ladanwinavesnsinlamadaunudmislygn

o

TrpmnuAnas19a@ssAvaItnBautulsEau@nw N 5 IneUseilumufnas19a@ssAaNnNIu
Useing feLp3alialun1suseliunanuieaseassan Besemer ag O’Quin's Waunuly

aa

U 1986 \Huung 2 47 wuadu 3 8@ oun 1) Tduiam 2) Tan1sundem waz 3) dfnsee
LA LASULAILAENISHILATIEN ﬁigﬂzmﬁw’mﬁf}@mﬁwﬁﬁﬂmu 7 999 91U 80 U8 4
ﬁwumaaaﬁ 0NS94 iU Useans 1181708 U 8Y5EN TAnanA LU UUSELUAINET?
I3 o ¢ a & 1 A o ) v <
Wunulnelagandanuevesduinuingdmanskisusemelngiiatiiuinmuladuwuy
Uszifiulasanuingrmansianislassnuussinnaalsesfivg dn15ns19a0unnnInAULies
Tnglvigigewey 3 v Tunsusslivaudsshvginuau 24 Ju lamanuiiearntu .68
'y & & v o a v Y] a ~
ugua JunTgaed (2551) lavinsidesas imuiwnuianssulasaud
UszenAnszuunsui Uy niaeasaassn ienmuimIuAnaseassd finwen1syinungy
LAEAMNINNAUYBINSEUUSEaNANY TnelinTinAunnkanuuetiniseulagldunsin
NM3UTEIUNANUTIES19855AT09 Besemer wag Treffinger Tul 1981 Tnsuanyszifiudu 3
16 loun 1) AAuanaw 2) AAnsuAdgun wag 3) AANITADIANLESULAIAZNITAUATIZN 11
T dunuudssfiulasauinermans lnelssozinaseninsdnudmiinassdnuiy 7 909
[~4 v v v a v Y o
sududenszng 80 o lngldssyinaeilunisulannununevesnisuszidiuld wazladaly
NAFBUUTLENTNINLATDIND WU UAIANULNEY .68
NNSANEIILIVEMNYITDI WU NNTATIATD9L DT ANAIULTNES 98T A
N1INAUINI0E1960LH09 UaZhUIAANG B UNTNFNI1TIATIEANRINUTIAT9ATIAVDY

Besemer kaz O’Quin's (1986) lagninunwaunlfidunvudsefiulassnuingimans fe

14
Ya o =2 o iy

win i deTaduuyssidudsnanunldlunmsussidiuaunmpanuiasassalunuideil
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5. 91UENLNYI

5.1 $1U238MNYVRINUNTZUIUNITIBNRUULTIIAINTTY

Mangold & Robinson (2013) la@nwuaueIn1slen Iz uIun1Te9ALUUNI
Aenssundrevinwensuidgyviuaznsiseusluieaseuvesliniseuinsa 7-8 Fadananssy
nsapulaeldnszuiuniseanuuuldiainssuluseivindiamansuazineimans Tu

a v a & < = 1 % a 1 a v
wnIngraenadvesiieiluiagd 2 Y nausingin dniseunquinseulasldnssuiunis
a a Py 1% o X a a vy oA Yo a a
PONUWUUTImMNTTULnve N suAlyrindy tasianuauduiiolavinanssulunisisou

N136DU

Grubbs & Strimel (2015) 1¢#191u348 303 n1seenuUUBAAINT Y
miyjimmiﬁﬁﬁq@ (Engineering Design: The Great Integrator) Inglduansfisiinnanui
FaraureenszurunsesnuUUBsimnssulugUuuuimazanlunsinnisSeunisaeu
Torauouurlunsiluvszgndlunisinnisieunisaeuiitowaundnide ulkivnuslu

AN 21 uaglaiamuniSeunlinssuiunseontuulairmnssuinUssgnaluiosseu

15301 Jednwiiad (2551) AT uiisuwavesnisiFounisasuiiiy
NSTUIUNMSERNRUUMS MmN TuTifineanuansalunsuidaynidaineimans uazvnue
nsELINNITIEINEEans TunaunaTuvesndsuseuAnuineudu TulsaFouase
sgrisiinEoundunnaesuas nauAIuAN naudaegne Ao tnisusedudulisenfnundi 3
l595suandnguiasnsaiuniinends desfsen araFeud 1 Un1s@nwn 2551 $auau 2
weasou lngldiadesdiolunisia fe 1) wuuinmnuansalunisuddywimaineaians
way 2) wuutarinuenszuiunamsingimanitunaunay Aeseideyadsadfdtais
Yovar druilosuuninsgiu adfnaaeuiinatsingin dnifeunguueasafiayuuy
ANUENsatunsLATYnIBAINemEns LAZTNEENIEUIUNITMEINE @R TunaINaY

Y [y [y

ganinnguauauegaiifudfgyneaiiniiseiu .05

o

AN ANav (2555) lAANYINAaTDINITITBUNTERUINEIAIans ATy
2IAUTENDUNANVBINITORNKUUNITIAINTTUTINAUMAAN TR NS nNTiseawase

lun1siessiiazn1sinlassnudngreansvedniseudseufne nausdiegnefe dniseu
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T5eufnw TN 5 MAseuN 2 Un15Ane) 2554 15958UUUNIINGT I1UIU 23 AU F9:a80

Luuiazas wdesdeflilumsidunsdfe 1) uuudssiumeilasswineimans was 2)
wuinmnuasnsalunsieneyt Ainngideyadeaifdedeavadn Anadedesas @
Doavunnsgiu uazadinaasudl nan15idenuin 1) YniSsungunnassiazuuy
mmmmﬁaium'ﬁﬁﬂmmm%wmmam%agﬂwmm%ﬁmn 2) UniSeungunaasiazuuy
ANEINTaluNITIATIERaInIunueinimue Aefeay 65 uar 3) TniSeunquvaaeadl

v o w

ﬂ‘“LLuuﬂ’JWNﬂ’]M’]‘iﬂiﬂﬂ’ﬁ’lLﬂi’]‘”‘Vi‘MﬁﬂL‘iEJUﬂﬂﬂ’JWﬂEJULSEJUEJEJ’N Uydam ‘vmaaa i U .05

tusiusia nadedlsand (2560) IaiamngaRanssunsBouifiunssuiunns
ponuuULdimngsy dviuinidsudulszauAnw¥i 5 nduiiedis fe dniFeudy
Uszannu Ui 5 Tsadouindunszifiosd fyatig) fldsunisdafanssulngliyafanssy
M3BeuiidunszuIunsesnuuUdisimnssy S1au 17 Au Fadenuuuianzas Hanside
wud 1) Uniseungurnassiiazuuuatainsalun s Uy niieaiassAnauseugnd

ﬂ'aumaaa 2) nissungunaaesilazikuuaIna1uisatun sty nigeadeassdgandn

v o w

o | aaa o o a ! P~ Y} P
Lﬂm Wﬁ/iu{ﬂafﬂx‘i PG R ‘I/I’N?mm/l’izﬂU .01 way 3) UﬂLi‘&J‘lmEjﬁJ‘Vl@aENNizﬂUﬂ’J’qu

o v a LY

W@I’ﬂ@@ﬂﬁﬂﬂﬂﬂﬂii?«lﬁﬂﬂ??Lﬂm °’mumaEiwﬁﬁfamﬂmmaaaaﬁiwu .01

o

aulane vindad (2560) lamuruuuunIsieusiuy PACLE Walasuaina
Auansalun1sui gy nideasieassd dmsulniseudulseudnuitn 1 ngudlegn fe
JnISgusEaUTUIsENANYIUN 1 91U 62 AU LATBILBNLY AD 1) kUUIAANNEINNSOLUNNS

AT BeEs9a33A 2) wuunedeuianadugrsviinisiieu lnen1siseuiuuy PACLE Wu

nszUuMsBBusifidedaunneidulasiieménnisvesnszuiunsesniuuidsimng sy

Y

6 &

warn 1w dy v ideasieassAaundunseiilusduuun1sdnnisiseus nan153dy wuin

1) dniSunguimiseusiuu PACLE dazuuuafsanuaninsalunisundynideasnassnad

ningualuguegaiivedAynisaiAfisedu .05 2) Tnidsunguiliiouiuuy PACLE i

q

o w a [y

NadugvsMINsSeugInIngueuauegeiiuddyaaiaTseiu 05

o

gy Wenaulng (2560) an1uide 1509 n13dan1siseuslaely
NIZUIUNITIDNBLUULTIAINTTUALLUIAAALLAURN N ORI UIAIUARAS198T5A 1509

d‘ d‘ v A gj LY = = d' ! 0 ! A v A :’1 LY = = -QII
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4 Tulsassuwianisludminiivalan 1w 24 Ay Fudeniuuiatzds wnsesdlenldluns
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39y lawn WHuNISIANITISeus wuvasioun1sianssews wuudseliuanufnasneassa

% L4 o

WALIRNAUNITULAUDNAIIU FTN1TIATILAYOUALTITNITIATILALDU NaN1TIFEY WU

Y

m3dan1sseuslaeldnszuiuniseoniuudaimnssumunuifnasfudnyaunsainun

ANUANAINATIALUAUANNAREAVE LAY A UAINAASISY
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NNITANBIUIENNYIVOIAUNTEUIUNITODALUULTIIAINTTU WU
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[ o

gniegtluseivilasenuingimans wu n1susegnaldiutunsunisinlaseany

a

Weeans nislidnieulssAvgaunsainseaunds Wudu wieawnsaldlusednniiand

<9

U N59BNLUUNMTIATLN n1seankuaUnsaliifnwinmsiedounwuunyu ludu uazlad

NUITYNUINTLUIUNITEDNLUULTIIAINTTULUINAUIAINUAAAS19ATTA AUEINITOLU

Y]

nsuAdgnn wazauauisalunisuidgynudsadiassalussauuszaudnen uadelid
NATelaNuInTzUIUNITERNLUULTIAINSTUL g R uIALENIsalun1 suAT LT

A3719859A U189V ATINUINGAIENSVBITLA UL T UANEN

5.2 uTENgITauANEINITA luM AU LTS 19853A

Santanen, Briggs, & Vreede (2004) la@n®¥1AuduRUSI9ameu8IN13

[

WidmiBeadeassameiamsissuiisusunisldudimiennuan lusddedvnseuld
asdloudtyminisiianig 9 Toun ansRanisdannislvigussaufonglddu uazansia
Usuugalsaseu dslundaznnsfaaziiinasiuazdedidndng q Tnglidnszuviunisnguly
MTIEANALed aduuTaeaTAnLazimdeuTesiunielungy anduinisia

NSUATEYNUTIATETIALAINIITAUTIUIUNAIIUYIINUA F1UIUITNTUAVYNITET 91U

¥

a & A 19 1ax o a 2 a < o aa 1% av o
AmAnunlledsn 1wty SiniunuAniuiuenUseAL Suiuisnisundymnld

P71 HANISIVINUIN NAUNTNITILAUANDIUINNINILTAIALLUUAIUAAFS19ETIALABLAY
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Martz, Hughes, & Braun (2017) la@n®1auduiusvosnuangs19assa
Y} 1 U = O o a v o o a
funisuitaymvesin@nutuidi 2 lundnansgsia tnelmingukuunsiansiseunisaeu
Toawdudlgymilugruuldiaunlasdidmunslidn@nwiaunsasduieidnsuidymsng ¢
laegnetes 535 nan1939enudn lusvezduinfnwidiuiuiesas 88 a1u15058YyIsNI3
% 4 1 14 aa ;%4 £ %4 a ¥ s
widgmlaegades 535013 Tuszezeninnuaunsalunisuilyulagldnnuanaieassa
YeatinAnwdiAgey

a

dfigns Tnuadfdna (2553) LA3LAT12NAUDINTZUIUNITEAT LY NILTS

<9

saa 1

asnassAniideaiuamsalunisuitynndeadneemssa inwen1siungy wasnisuiu

= £ =

AuAlunuesveninSeuliseufnwineuny lagldguuuunisifewuuimansseynsua

o
o | LAY

10819719lUU3TY Ao UnipussdutulseufnwInauaY 31uU 60 AU tAsesienlyly
Uiy A 1) wuuinarnuainisalunisun ey niteaineassd 2) wuudssiliuiney
n1svinungy 3) wuuinnaiuauailuauies 4) wnunisdafanssunuuldnssuiunis

wAUY M3 198598 wazkuuUn® nan1339e wuidn 1) Aanssuilalunssuiunisundeym

aa v

Weaseassa Usenaudieg n1sldnauianal I5n1shauuulenuayy nseuiunsiesiei

SWOT N1338ANANDY LATNTEUIUAITIATIBIUNUIMNUIN (RACI chart) 2) dniseung

o w

naaoalia NN saluN sk IBEs19asIAaINIINGNAIUANBENINEE Ay Nead AT

J¥AU .05 daurinwrnsvinukaynsiuaualunuesvesinideuia 2 nquldunnsneiy

a v

g9unYydn

1Y [y

uNeEdAnsEAvu .05 3) NuNAaBIlANEINTalUNITUAT YN TIET19a55A

©

€

NEENNSTINUNGN LaZNITANANATILALLEINAINITNAABIGINIINBUNITNAGD DL

e
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5. MInuiun1snaasuaziiusIuTIutays
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5.1 Yunssunsusiun1vaae oy

1) w3sutnBeulunIseasdasldig) 1 au iekuziIN1slaswulae

TinszurunseantuuddrmnssuliglaneIfunNIsInnaNIsumg 9
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Prunlglunisenusie
5.2 UAITUNISNAADIEDY
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A319@35ATENINNTHUATIN 1 WUUaRUNIUNITSUIAINAINITatUNTUAT Y Ieaseassa
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FENIUTIUATIN 1 kahUUUTHIUAMANRANUTNATNETIATENINAUTEUATIA 1
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aINtuYIINIVegeuTinissunguil N efIgL UUNAgR UAINANN IO bUN1TUAT N LT
A319a35ATENINANTHUATIN 2 wuvaaUnuNITTuIANaNITatUNTUAT Y IeaseassA
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1) MIALLUULRATLAVANS (X) LazAThUULRdsesay (Xr ) waTaIU
Jeauuunsgiu (SD) GzJ'eNﬂzLmummmmm‘[,umiLLﬁ{]zgmL%aa%’NaﬁﬁﬁummjmLﬁ'mms
INWUUNAFDUTULARL DIAUTENDULBLATNTIUMAINITINNITHSIUNITABUININATIATING 4

A3 lnenmaliaziuuluwuunegeuauausalunsuAdyrideadeassa

2) NAFBUAIAINULANAINVDIANLATE AL UULAL IUTHULNEUAZ WU
AnuasatunsuAdynideaivassdvesnguidmanganuuunaaeunaus ey s8ning

SHU LARALIIU 1NNITINGIE 4 AT AIUNITIATIZNAMNLUTUTIULUUIRGT (repeated

measure ANOVA) lagfivuntiudAensetanszau .05 wsldnoumaimunisiseden 1
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IMNBUUEDUINUIULAAE BIAUTLNDULAL AN INNAINITIANITISYUNTADUINNAITINYING 4

A3e lngamaiazuuululuugeununssuianuansalunsuidymidsaieassa
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4) NAADUAIAINUBLANANUDIANRAY AL UULAZMUS BUNE UAL WUUNITTUS

Y

AnuanansalunsuidyridasisassAveandudivuneainwuugeununaulsey 581ing

SUU UATUAITIU INATIATING 4 AST FIENITAATIZRANULUTUTIULUUTAD (repeated

[y

measure ANOVA) lngmuuaiitdingynsaianiseau .05 weldnaumaiunisideden 1

6.2 MinTeidayainanauinguszasinisideden 2
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Y290 NS IUT LAV SURNYINAIB IULATIIUANEFERS LA TENTEUIUNITOBNLUULTY

¥ L2

AINTINRANMTIATIEVITOYA Fail
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Ueuuanggnu (SD) vasmgruumtasalunsuidayniisadiassdvesnguidmang
NUUUNAADUILLARL BIAUTENOULAZAINTINNAINITIANITITHUNITABUIINNTIAG 4

A3 lngaalirziuuluwuunegeuanuausalunsundymidadeassa

2) heazuuwRAsaadn (X) wazaziuuaiedesay (Xzp00:) WOTEIU
Jeauunnggiu (D) vesazhuusanauansalunsuidynideaieassdan
wuunadaulun1sTandaseu wmanadsuazulanaiieldnaumaiunisiseded 2 el
NaNlUAISLULNUINITAAFUTEAUANUAINITONINWULIAAYBY Finson & Ormsbee (1998;

79-88) uay gls InunsueAa (2557; 17-26) Aegns

NAUINTAAFUAMNN = (AZWUUENER — AZLUUAER)

UIUTLAUANNN

1
v A

anunsaudanals fadl



136

ATLULLABUDIADNNAILNTE FEAUAIILEAILTD
TunsuAdgnieaseassa TunsuAdgnuasasiassa
1.00 - 1.80 filan
1.81 - 2.60 W
2.61 -3.40 dunang
3.41-4.20 a9
4.21 - 5.00 aafign

3) wazuuuedsiands (X) uwazavuuudsdosas (Xzoyay) WATEIU
Jeauunnsgu (S0) vesnziuunisiuimmamisalunisudtguidaineassdves
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PANIUNITHUINUINNITHAFUTTAUANUEILITONINBUIAAVDY Finson & Ormsbee (1998:

79-88) uae by n¥nIuIAa (2557; 17-26) Aagns

NAUTNMIAAFUAMNIN = (AZWUUENER — AZLUUAER)

IUIUTTAUAMNIN
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wazausanUanale sail

ATLUURALYDINITIUIANNANNTA TAUNITTUIANUAINTA

TunsuAlaymiaeasngasse TunsuAlgyieasneasse

1.00 - 1.80 filan
1.81 - 2.60 #in
2.61 -3.40 UuUNang
3.41 - 4.20 ad

4.21 - 5.00 qedign
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Aedsuazulanafisldnoumiaiunisiseded 3 lnefindnlunisuvsnaeinisfndussay
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AZUULADAMAIN FEAUAMNN
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1.00 - 2.20 MUV
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ROl 3 WanTIATIEAUAMNAULTaTaTsAvesinFous fusfsenfny
AOUAUNRITIULATINUINYIAIERSIALlYNTLUIUNITODALUULTIIAINT T
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Ingdoyausiasnauaunsatinausla fad
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THn52UUNITOONLUULTIAIAINTTU

1.1 anwauzvasngulviang
naudvine Ao dnissuseiutulseufnun U 2 311U 2 vies Inelinsuuion 1
fiAzuuURAYTDUNTATIEIINGIAEARS AL 4 AzRUY agf 3.38 AzLuY dudesuy
= ) v a vy A = a a a s 1 a
WINIFIU A 0.87 diutiniTeuried 2 dazuuuaigveunIsnTeivineimansed 3.31
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ldunnensiusgrefidedAgnisadfinseau .05 sausuautnissunsau 48 au laeduina

s 30 au Aniludesay 62.50 wavinandlsdiuiu 18 au Andudoay 37.50



140

¥

1.2 AadANUgIUVRIATIUUANNEINTA luN ST TES19E TR
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& 1

HANITILATIEVANARANUFIUYBIAL LULRAEA NN T IUNSWAT Y ITET19a855A
v a ' Y} o [ = ' a o ! =
vaanssunguidmangannisia 4 asa laun neuiseu seninauseunssi 1 seninasey
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1.2.1 mydaanuamnsalagldiuunadsuaiuainisalunisunday nigs

€

43198556 91w 4 To TAzuuURGUAL 5 AZUUUAINISORERINANITIATITRdayald Al

AN 22

W15 22 AIFAANUTIUMAE TEAUAINTINITOLUNITUN YN UTITT NFTIAYIUNLZEY

nguithvang (n = 48) 99nM5ing s 4 aFaluuvynadey

UsEihunsAne Min  Max X Xegwew ~ SD  FEAUANNEINTD
nNouSYY 1.50 4.25 2.65 53.02 0.63 Uunang
izﬂfi’j’lﬂﬁauﬁgﬂﬁ 1 163 4.88 2.94 58.80 0.70 U1unang
imdm‘%sm%ﬁ 2 188 4.63 3.28 65.52 0.71 Uunang
AU 238 500 381 7615 085 a9
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ANANITIATIRAZLULLIRADANEIN T TUNTLAT Y ILTIFT19ET5ARN

1 v a L% L) IS

LUUNAERY Feflnzuuuladefiy 5 AzwuY WUl ‘maﬂLﬁauuﬂLiaummuumﬁaqaﬂ’jﬂfiau
By synnasoundsit 1 uavseninaSoundsit 2 Faiduvindu 3.81 Azuuu (evaz 76.15)
Tneflenuanansoogluseiugs Sannnideudou ssriadsuadsdl 1 uazssvinZounsad
2 fiflpzuuuadswindu 2.65 (Gesay 53.02), 2.94 (Sosaz 58.80) wav 3.28 (30883 65.52)

muaau lagdlanuanunsaegluseAuUiunaanvung

1.2.2 Msianissuiatuatunsalaslduvvasuatuanuaiuisalunns
WU ITeas19@sIATIUIL 16 98 JAZLULLRALIAN 5 AZLUL EIUNTOLEAINANTTIATIEN

Toyaldl fen131991 23
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15797 23 ANADANUGIULAE 52AUNITSUIAINAINITO U TUATYN UTaTNaTTAYO

uniSeunguitimane (n = 48) 991nMsing 1 4 AFluuuuaaun Iy

B - 3 _ JEAUN13SU3
UTELAUNITAN®Y Min  Max X X zouas SD
AANUEIHIN
noausY 175 469 335 6703 056 Uunang
sewiadeunsail 1 206 425 345 69.09 051 a9
sewivdouedeiil 2 231 456 362 72602 047 a9
GNEEM 250 4838 379 7589 058 GR

INHANITIATIZVIATLULLRRENITTUTANAaTaluN1TwA ey e
A319ATIANBUUAD VDN FIlAZLULRALAY 5 AZLUL WU nduSeutinSsullaziuuade
o = ' a o & ' a & P= S W P
FININBUSIY FEMINNSHUATIN 1 WAEITENINASEUATIN 2 Falawwiniu 3.79 Azuuu (Soy
az 75.89) lawiin1ssuimnuaiunsaeglusesiuas Jauinnitneuisey seninaseunsai 1
WAYSEUINSHUATIN 2 NUATWUURALNINU 3.35 (Saway 67.03), 3.45 (508aY 69.09) Lay
3.62 (Seway 72.42) IneilszAumssuimnuannsoegluseauliunans a9 uaggs aua1au
WeNasurazkuuadsaduainisalunisuntey uisaineassnann
LUUNAFOUKAE AL UGS TS UFANE NN Ta lunSWA Ty nigaasneassAan uuaauny
NUIN ATUULRAENGUTIUTAININTIGA B9g9NTINBUIRYU TENINUTIUATIN 1 UAYTENIN
a & o ' ' = = ] Y ]
Seuasan 2 wagludianauiieu azuuuadeann1sinnisiuianauisalagly
LUUEBUNINILTAININNINALBWUULRAEIINNTIAANNE NS nelduuunaday Tu
= ) | o A Ao % A v
YULLAYINUIUTINAUT8U AZLUULRANIALASTTLUUNAFBULAL LUUABUANNIL LN WY

Indifgaiu wazilArgandineulsey Fanzwuuilinduannisialaglduuunaaauaziien

UINAIMMUVABUNNN AALERSIULNUANT 19
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0 42981

AOUSHY  SEWINNSEY TEMINGEEY WeaSeu

AN 1 AT 2

M 19 WUSUTgUAZIURAEAINAINITO U TUATY N IS NaTSAYOUUUIATDY

UAZALUUUIRAENITTUTAINGILITO UM ITUN UY N UTIaTNATSAYOIUUUAOUDIY

1.3 wan1sidseusiisuanuaiunsatunisuideyndieesneassa
HANTIATIERdeyalUTeuguTaIAzkULIRAsANaITTaluN LA T T
P I v a ' ) o Y a ] a & A
asvassAvesniieunguidmuieainnisin 4 a5e laun newiSeu senitauseunsai 1
1 a & ~ v a 1 [
FTWINNIPUASTITT 2 Uazradlsou wiseanidu
1.3.1 NMIMAFDUAINLANANTDIAZ LUURAYAINENTALUATUAT QLTS

a59833A1nN530 4 Ase Tnglruuuneseuauaunsalunisuileynideasneassa
AIT8YIIN1TNAADUAIINLANAIIVB AT LUULAENITIATIETAINLUTUTIY
WUU IR (repeated measures ANOVA) H1UNISATIAAUTDANAULUDIAUVDINITILATIZY
AULYIUTIUedn 5TRg1LAE1U Compound Symmetry #3901 NAd0UTEAU
AMUALRUSTE NN TIalfazATIarANLUSUTIUTRINTInuAazAss lagldatinaasy
Mauchly #U1 lwn3ngauuususiu-anuudsusiusinlailu Compound Symmetry
(Mauchly’s W = .709, Chi-Square (5) = 15.71, p = .008) Aalulun1snageauAULANGY

YosazhuumINasabunsuidymideaieassaannnisia 4 astlaglduuunaaey {33

LBBNNNTUTTUIUAILUU Greenhouse-Geisser S189aLDUARINTIN 24
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915N 24 HANITNATOUATINUSNN NYDIAZUULAAEAIINEINTTOTUNITUATIY R INTI

ATNATSADINNITIA 4 A59 Inglduuuneaay

Source SS df MS F p
Time Greenhouse- 35.498 2.392 14.838 63.849* .000
Geisser
Error Greenhouse- 26.131 112.440 232
(Time) Geisser
*p <.05

HANITIATIENANLLUTUTIUNUT Trzuuuuanaeiveg1aties 1 @ ag19dl

[ a a v =2 [

gdfyneainfiszau .05 (p = 0.00) {3983 n1siUTeuiEUT18alaglE3s Bonferroni

WolUSeUNBUAZLULIAEAINAINTOTUNITLAT M ITIAS1NATIANLUUNAGOUTD S

v A I a ! a gj q‘ ! a é’, n‘l v 2 Q‘I
UNLTYUNDULIYU TEWINWIYUATIV 1 F8UINAUTYUATIN 2 LasHAIIEU ANRITI9N 25

A19991 25 HanI5IUTYULTIUAIUUANA N YDIAL UL 1IN SO TUN I TUA Y BT

ASNATIANINDITIO 4 A3 lpelvuuneaay

Usziiu TR FEMINFIY TN
x SD nowseu

S . S GAIRTa
= v a v a
ASANY ASIN 1 ASIN 2

AouLSU 265 063

SYNINLTUY
- 294 070  0.289 ()
AaIn 1 (p = .001)
YNNI Y
. 328 071  0.625(9 0336 (%
Aaw 2 (o = .000) (o = .000)

U GAIGTo 381 085 1.156 (*) 0.867 (*) 0.531 (*)
(p =.000) (p =.000) (p =.000)

*p <.05
nNanITUTsuisUAzLuURAsANENTaluNITLA T YR ILTIE3 198 53A90
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LADNNITUSEUIUALUU Greenhouse-Geisser S19aLLdgnRINNT 1IN 26

MI5NT 26 HANITNATOUAIIUUANG NYDIALUUUAFEN 153 UFAINEIIT0IUNISUATY N T

ATNATIADINNITIA 4 AT lneldiuvaevs iy

Source ) df MS F p
Time  Greenhouse- 5.430 2.447 2.219 13.099* .000
Geisser
Error Greenhouse- 19.482 115.027 .169
(Time) Geisser
*p <.05

HANTITIATIEIANULUTUTIUNUD Rguuuuandniuegtey 1 ¢ aeall
WudAyneadidafnszsdiu .05 (p = 0.00) §Id8FevinsUSeuiisusienlaglyis Bonferroni
WellSeuiisuazuuudgauaiusalunisundynigeas1sassavestnissuann

LUUEBUDIUNDULSYU TEMINUITUATIN 1 SEUINUTIUATIN 2 LATNAUSEU PIANSIN 27
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ANSANN AT 1 ASIN 2
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A3 1 (o = 1.000)

JENINATEY

v 3.62 047 0.270 (*) 0.167

AN 2 (p = .019) (p = .053)
nausew 379 0.58 0.443 () 0.340 (* 0.173
(p = .000) (p = .000) (p = .058)

*p <.05
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29AUTENBUTDIAUAINNTO LU _ _ IZAUAINY
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3) MMty 265 5292 092  U1unand 8 21 8 8 3
4) mamiiunsuAteyimn 256 5125 098 i 9 21 6 8 4
ATLULTILAGY 4 93RUsENOU 2.65 53.02  0.63  Uunang 4 19 19 5 1
sewinaseunsed 1
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3) MMty 310 62.08 087  U1unand 3 14 9 17 5
4) mMsaiunsundeaym 265 5292 099  Urunan 6 23 10 4 5
AYMLUTINAEY 4 asRUsEney 294 5880 070 = Uunas 3 13 21 7 a4
sywinadeunded 2
D mseduelymilidaau 367 7333 077 6N o 2 18 15 13
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UniSeunguitmaneg (n = 48) ugnmuevAUsenauINKUYFaUNIY

puftsznouTasmTLY sydums  31ulniEeu v 48 AU
AnuaansatunsuAdymids X Xigew SD - Ui eﬁl’ﬂﬁqm 1 U g g
a3aTn GRFED nana fign
nauey
1) msssvedgmlidanu 334 6698 059  U1unand 0 9 13 23 3
2) N15EITIUIARA 318 6364 074  Uuna 3 8 14 20 3
3) MMty 340 67.92 059 U1unand 0 5 19 19 5
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UIRTFIU
1(1.1 hag 1.2) 10 6.58 1.32 0.52 0.27
2 10 5.75 1.70 0.39 0.26
1
3 (3.1 way 3.2) 10 7.54 1.67 0.59 0.46
4 10 6.46 1.82 0.49 0.32
1(1.1 wag 1.2) 10 6.71 1.78 0.53 0.25
2 10 5.62 1.44 0.44 0.26
2
3 (3.1 kay 3.2) 10 7.41 1.53 0.57 0.36
4 10 6.38 1.61 0.56 0.35

Jogou 4 Telunuunageunnuainsalunisuitdynideaisassadeinueineg
Tuv74 0.39 - 0.59 wansin TedoumpudeIntazenUIuna awrsadlulele wazian

g1 uunaglugig 0.25 - 0.46 Fallmuinnii 0.2 WUl uansd1 Teasuaansaildldla



AUEINN T LN SWAU YL TeES 198558

nmsnsraseuauduguuiuvasaaunisaildluwuunageu

LUUNAFRUEATEgNATIAERUAINTUATUINYIANUNITAINS 2 dD1unsel

248

D

PMEY

AULNEIT09 UNIo bl TAgUIAL LU UTDILUUNAABUADIUNISAUN 1 LALWUUNAZDY

¢l o v O o = A ~ | Iy a
A0NUNTITAUN 2 VBIUNLTHUTEAUYUUTIUANWIUN 3 ‘1/1LﬂEJNmmiﬁ]@ﬂ’lilﬁﬂuﬂ’liﬂ@ﬂﬂidmu

ANYIFENERSUILAD UIAUIUANAUUSEENTANAUNUS LaNaRInI1914

975199 37 AIADRLAS AU ANSANAUNUSYDITaaDUTDLAE I ULAF N0 114A7150]

. aounsed | dmdonvy | Arduusedns
YN r ALRRY . nsudana

N URIFTU ANAUNUD
Y4 1 6.58 1.32 s
Ua 1 .855 o

2 6.71 1.78 SEAUG
4 1 5.75 1.70 s
VBN 2 .813 .

2 5.62 1.44 SEAUES
L 1 7.54 1.67 sy
Uan 3 811 .

2 7.41 1.53 SEAUGS
Y 4 1 6.46 1.82 s
Yo 4 .830 .

2 6.38 1.61 STAUG

1NNTIATIEN WU Jonruyndevesii 2 anrunisaliinuaennneaiuly

JeRAUE wazdlimatanng o IndiAeeiu
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PNAINAEDUEDRA t-test for dependent sample lAKaRINITS

&
&

#715N9] 38 HANITIUATISADS t VOSUUUNATOUAIINA 150 TUN I SUNT YA NN TNATIAVS

2 annunisal

do1unisaif 1 #01uUnNsaii 2
Aaae 26.33 26.12
AMULUSUTIU 27.62 23.33

Paired Differences

Mean Std. Deviation Std. Error 95% Confidence t df p
Mean Interval of the
Difference
Lower Upper
Pair 1 .20833 2.10546 .42978 -68073  1.09739 .485 23 632

a

NAITN WU AZLULLRAYVDILUUNAGBUFNTUNITAN 1 LazanIun1saln 2 a1

aa [y

73gaU 0.05 (t (23) = .485, p = .632)

v o

laiunnsinsfiusgreiidediAeyad

1NN15ILATILNAIUIINNUVIANUUSUSIWIAeTE Levene Statistic wuin A1y

wUsUSIUR LUV UADIUNISEI 1 wavan1un1sadf 2 denldunnsteiuegneddudfgni
Qd‘ U

anrnszau 0.05 (F (1, 46) = 0.082, p = .776)

LATIINAITNAGDUAINULIAUVBIATAINUNEILUUAINUEDAAADIN1YTY

[y

AAUUTLANTLEANIATOUVIAVDILUUNAFBUNG 2 @n1uni1sal ety Fisher-Bonett test

'
°o v aaa

PUIN LUUNAADUNG 2 @01un15adl danuies liusnananusg1aiideddn1sadnnseeu .05

<

(Z =062, p=.27)

6§

WS1LRETULUUADUNY 2 @nun1saldianutduaruiuny 1eeainaswuuLas

Y

v o

AMULUTUTIU wazanuisslimluunnansiuegradidedAgneans
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ayunamsusziiuauganaaes (100) Tngenssaandl lun1snsiaseu

WUUFBUANNANNEINTTA LUNTWA TN TaE 19855

Han1sUsTIuANADAAes (10C) lngensanual 3 ¥1u NskuvasuaiulaieUn

WU 16 U9 wazkuvaeunUaellndnuiy 4 90 @1uNTanandla fan1ss

m135997 39 asunaniIsUseiliuniiuaennaed (10C) lnegnsinayallunisnsivaeu

UUUFDUO AN TOIUN I TUA T AN T T 19 55A

STAUAULIY
JaAau %‘123,1‘7}3’”"‘% z R | 10C | @anunung
Vinudi 1 | viwd 2 | vioudi 3
wuugauaiuUaeln
asdUsznaudl 1 nsasunedymlsidaau
U9 1 +1 +1 +1 3 1 AOAARDY
Vo 2 +1 +1 +1 3 1 ADAAABY
Vo 3 +1 +1 0 2 0.66 | @ennaBd
Vo 4 +1 +1 +1 3 1 ADAAABY
a9rUsznaufl 2 nsdrsrauuIfn
U9 5 +1 +1 0 2 0.66 | @onAABDS
U0 6 +1 +1 +1 3 1 ADAARDY
Vo 7 +1 +1 +1 3 1 ADAARDY
Vo 8 +1 +1 0 2 0.66 | @onAAABY
aedUszNaURl 3 nMswan3snsuftyw
U9 9 +1 +1 +1 3 1 ADAAADY
U9 10 +1 +1 +1 3 1 AOnAADY
U9 11 +1 +1 +1 3 1 donAADY
Uo 12 +1 +1 0 2 0.66 | @oAAABDS
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STAUANULTY
oA ?'QQQIL%UWW Z R | 10C | @anunug
Vinudi 1 | viudl 2 | vioudi 3
asdUsznoUT 4 nsddunsudtam
o 13 +1 +1 +1 3 1 AOAAADY
Vo 14 +1 +1 +1 3 1 ADAARDY
v8 15 +1 +1 +1 3 1 ADAAABY
U8 16 +1 +1 +1 3 1 AOAAABY
suugauatuUaala
U9 1 +1 +1 +1 3 1 AOAARDY
Vo 2 +1 0 +1 2 0.66 | @OAAABDS
Vo 3 +1 +1 +1 3 1 ADAARDY
Vo 4 +1 0 +1 2 0.66 | @onAAABI

ynternulukuvgsunuAEasatunsuAdyngeaseassaliauaennaes

AUBIAUTENDUVDIALANITAMINITUAT YN ULTSAS 19T IA
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AyUnan1sUszEiuAUdannaes (10C) Tnggnsenn

a

M

9

TUN13M T ULUUUTHLTUANWHANULBIA T4 TIA

HaN13UTTUANERNATRY (I0C) Tnegmsaaadl 5 v @nansauansld A

775797 40 a3UNan1sUszidiunIuaennaey (I0C) lnggmsina,ailun)59519ae ULy

USHAIUAN INHA TN T NATTA

i szﬁumqmﬁwaeé’ﬁaww
o vinudl | viu@ | viw@ | vioudl | viowdl Z R I0C AYIUKUY
" 1 2 3 q 5

[57 1 Dddwanuwvantv
1 +1 +1 +1 +1 +1 5 1 AOAAADY
2 0 +1 +1 +1 +1 4 0.8 AOAAADY
3 +1 +1 +1 0 ) q 0.8 A0AAABY
q +1 +1 0 +1 +1 4 0.8 ADAAADY
5 +1 +1 +1 +1 sl 5 1 ADAARDY
6 +1 +1 0 +1 +1 4 0.8 ADAARDY
7 +1 +1 +1 0 +1 4 0.8 AOAAADY
8 +1 +1 +1 +1 +1 5 1 AOAAADY
9 0 +1 +1 +1 +1 4 0.8 AOAAADY
10 | +1 +1 +1 +1 +1 5 1 AOAARDY
11 0 +1 +1 +1 +1 4 0.8 AOAAADY

A7 2 DAFunsuATym

12 | +1 +1 -1 +1 +1 3 0.6 AOnAADY
13 | +1 +1 +1 +1 +1 5 1 AOAAADY
14 | +1 +1 +1 0 +1 4 0.8 AOAAADY
15 | +1 +1 +1 +1 +1 5 1 AOAAADY
16 | +1 +1 +1 +1 +1 5 1 ADAARDY




& izé'um'\mﬁu%m@'ﬁmmcg

4 vinudl | viud | viw@ | vioudl | viowdl Z R I0C AIUKUY
" 1 2 3 q 5

17 | +1 +1 +1 +1 +1 5 1 AOAAADY
18 | +1 +1 +1 0 +1 4 0.8 AOAAADY
19 | +1 +1 +1 +1 +1 5 1 ADAARDY
20 | +1 +1 +1 +1 +1 5 1 AOAARDY
21 0 +1 +1 0 +1 3 0.6 ADAARDY
22 | +1 +1 +1 0 +1 4 0.8 AOAAADY
23 | +1 +1 -1 +1 +1 3 0.6 AOAAADY
24 0 +1 +1 0 +1 3 0.6 AOAAADY
25 | +1 +1 +1 +1 +1 5 1 AOAAADY
26 +1 +1 +1 +1 +1 5 1 A0NAADY
27 | +1 +1 +1 0 +1 4 0.8 ADAAADY
28 | +1 +1 +1 +1 +1 5 1 AOAARDY
29 | +1 +1 +1 +1 +1 5 1 AOAAADY
[57 3 Dadruanuuszdnuaznisdauasizi

30 | +1 +1 +1 +1 +1 5 1 AOAAADY
31 | +1 +1 +1 +1 +1 5 1 AOAAADY
32 | +1 +1 +1 0 +1 4 0.8 AOAARDY
33 | +1 +1 +1 +1 +1 5 1 AOAARDY
3¢ | +1 +1 -1 +1 +1 3 0.6 ADAARDY
35 | +1 +1 +1 +1 +1 5 1 AOAAADY
36 | +1 +1 +1 +1 +1 5 1 AOAAADY
37 | +1 +1 +1 +1 +1 5 1 AOAAADY
38 | +1 +1 +1 +1 +1 5 1 AOAAADY
39 | +1 +1 +1 0 +1 4 0.8 AOAARDY
40 | +1 +1 +1 0 +1 4 0.8 AOAARDY
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AIAULTBILUUANNERAARDI3ENIN9EUSEEU (Inter-rater Reliability)

Tun5lduuuysiliunuMWHANWANE319855A

ANULTEILUUAINABAARBITENINEUTEIIUY (Inter-rater Reliability) 31nn15711AN

UssAnganduiusve uulsedliunnnmaauieaneassangusaidy 4 vi (53

ﬁﬁ

{138) Tuanuniseln 1 anunsouandld fsmisn

& a i %

M15799] 41 AIauUsEansanaunusiun s IMAgUULAMN NN IUTET19as5H T77 1 T

mIukaninavesgssiiuugase

AUy 1 AUsEIEl 2 AUsELEl 3

AUsELTY

AUTELEY 1

AUsELEY 2

. 848
NUTzlu 3
(p =.083) (p = .070)

.695 814

(p =.193) (p =.094)

[ v

AduUsEAnTanduiusseningussiliuwnazdiiA1feue 695 - 953 wanein

Auszluudazalauduiusiunisiinsuuununnnanudaieassa 387 1 dfnuainy

U

wlanlvilegluseuge
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= v

M5 42 AU ENEaNaUTUSTUN IS MR UIUAN INNAI UG TNaTTA AT 2 dARU
msunUaymvesgussiduunass

IEETGY AUz 1 AU 2 AUz 3

AUz 1

AUsEIE 2

. 882*
(p = .088) (p = .048)
878 938*
(p = .050) (p =.018)

HUsEI 3

'
o w aada L

* ggnadltadAnIe@nANsEau .05

AdulsraAnsanduiusseninguszsiliuunazdiiafaus 822 - 956 wanain

IS (% a

AUssiliuusazalnnuduiuslunislvinguuuamnMHANUGETeaTsa 337 2 TReunis

widaymegluseiug

M15999] 43 AIFUUsEaNSaNaUnUs NI IR IR NN UGS a5 sH TA71 3 AR
MU alUayMTUATIZIEUs IR Az

AUszAiY RUsHLY 1 RUTEI 2 AUTELEY 3

AU 1

HUsEIE 2

HUsEIE 3

£2§
me

* pg1adltpd Ay anAng
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o/ v 1

AduUsEANTanduNusTeningussiliuwnazgliA1fsue 470 - 902 wanedn
Auszluudazaiauduiusiunsiinsuuuann e ud@ieassa 337 3 dfnuaiy

Usgdlnuaznisdaasgriegluseaulunas uazg

L4

M15797] 44 AIduUTEansaauusIun 1AL UNL TINYBIAMN TWHAIIUTNG T 19T TTA!

Y

Ussidulgaze

IEETGY AUsEE 1 AUsEIE 2 AUz 3

AUsEE 1

. 923*
HUTsliu 2
(p =.026)
. 768
WUTziiu 3
(p = .130)
e 816
298
(p = .092)

* pgadidpdAynNanANTzau .05

L% v

AduUsEAnTanduiusseningUszsiliuunazdiia1faue 768 - .990 wanein

AUssiliuusazAilanuduiuslunsiiezuuusiuvesnun N udaswassnegluseiugs
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e ldnssuIUN1ISaNLUULTIIAINTSY

AyUnan1sUszEiuAUaaAnaae (10C) Tnggnsnnqal

TunsnsIREULAUNTINNITITEUSLATIUINeANERS

HaN13UsEuANERNATRY (I0C) Tnggmsaaadl 3 vimu @nansauansld A

15797 45 a3UNanIsUszidiunIuaennaey (I0C) lnggmsinaailunsnsI9aeuLALNTs

VA nSeuzlATea I mansinelin sy UIunITeenkUUTIAINTTH

R A1 I0C Y2IUNUNITIANTIITEUT
3189N13UITUY
WNU D | WHW2 | UNU 3 | U 4
1. 99AUTENUVDINUNTIANISITEUF
1.1 MIMVUABIAUTENOUTBIUNUNITIANTS
o "IN 1.00 | 1.00 | 1.00 | 1.00
SEUIATUMUTULUULKRUNNTIANSIS B3
2. IguszasAnsiseu;
2.1 nQUIraIAnIsitusATUNILLAYNADY
1.00 1.00 0.66 0.66
Wiagay
2.2 ToguszasdatuayuliinSeuina
AW1avNSOl 1.00 | 1.00 | 1.00 | 1.00
AUAn I luM AT YIANEI9EIIA
2.3 PogusvasaativayuliinSsundn naau
o 100 | 1.00 | X | 1.00
LUNEATINEATIA
Z
3. ey
3.1 @0nPaeIiuTngUITaIANSISeus 1.00 | 1.00 | 1.00 | 1.00
3.2 WamaNs¥ATUNMULALQNABIVINZHY 0.66 | 0.66 | 0.66 | 0.66
4. NAINTIUNTRBUNTHDU
4.1 aepadesiuingUszasdnisseus 1.00 | 1.00 | 1.00 | 1.00
4.2 donmneanuillemanss 0.66 | 0.66 | 0.66 | 0.66
4.3 AINTIUNTITUNTABUATUNIULAZQNABY | 1.00 | 1.00 | 1.00 | 1.00
WINEEY A3 NIZUIUNITOBNLUULTIIAINTTY
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- A1 I0C YBIUNUNITIANTIITEUS
718N13UITUY

LWHU 1 BWU 2 | BRNU 3 | UNU 4

4.4 Aanssumsiseunsaeuativayulvtnteuin anuaiusalunisudtayniigs

#519855A

4.4.1 agaivayuliinSeurumanindym
1.00 1.00 1.00 1.00

o w

wnuteya uazszylymdfgy

4.4.2 agatiuayuliinisgunumiuIan
L | 1.00 | 1.00 | 1.00 | X
Bsuitgymiudanlval uagvanvane

4.4.3 agatuayuliiniseudadulaiien
s o 100 | 1.00 | 1.00 | X
wnAnnAnanlagldnueifiansu

4.4.4 azatuayuliineunaruaniduny
) o 100 | 1.00 | 1.00 | X
wazihlUlgluanunsniass

4.5 Aanssumsiseunsaeuativayultniteu
) . 1.00 | 1.00 | X | 1.00
HAR KNIULTIAT19ETIA

¥

5. @an1sseus

Y

5.1 @0AARDINUAINTIUNSITIUNITEDU 1.00 1.00 1.00 1.00

6. NM3InuaTUsTEUNTSISUS

6.1 aenndesiuingUszasd 1.00 | 1.00 | 1.00 | 1.00

6.2 @9AAARINUNAINTSUNITLILUNITADU 1.00 | 1.00 | 1.00 | 1.00

6.3 nsiauarUseiiumsiseuinTuIuLae
Y 0.66 0.66 | 0.66 1.00
RNV R

eV < A3IENY X visneds lfinsusaidu 10C lusienisisnanivesunumsdnnisseusin 3
wae 4 esandufanssufidnselieatu Tnsununisdnnisiseusi 3 dniseuszldSeuiviuneu
mseenuuu Gelidunnguanudadeassd dauwnunisdanisseusi ¢ Wuluseunisadawanu

ufsaus meluwnudslidinsatvayuliinssufavseseniuunisnisuiUam

LLmumsé’fﬂmiL%'&Jujﬂmqqm?mmmamﬁmﬁ%’mzmumiaaﬂLLUUL%ﬁmﬂiwﬁq q

LHUN1TIANITTEUTIAINABAARBITENINTIUAZIBYATUBIAUTENOUVBILHUNITIANTS

[ (%
Y

Seuivianun el nukunsianisseuifesnisuuwiilomanstiiaenndesiuianssy

A15L58UN1SADU
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