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ABSTRACT

The current global society in the 21 century is an era of globalization.
Progress at a rapid pace in the face of challenges that await in the future. The
Ministry of Education has a policy to develop the nation's youth into the 21° century
world, aiming to develop manpower. Developing the quality of Thai people to have
immunity to change and national development. This research has 3 objectives: 1)
create a learning and innovation skill test; for grade 6™ students. 2) find the quality of
the Learning and Innovation test for grade 6" students. 3) Norms of the Learning and
Innovation Skills scale for grade 6™ students. For Grade 6" students, the sample used
in the research were 931 grade 6" students studying in the second semester of the
academic year 2022 of schools under the Bueng Kan Primary Educational Service
Area Office. Multi-Stage Random.Sampling.The instrument used in this research
consisted of 1-copy, namely, learning and innovation skills test for grade 6" students,
36 items, tested 3 times. The first time was tested with a sample of 59 people, the
second time Tested with a sample of 366 people, the third test with @ sample of 506
people.

The results of the research were as follows:

1. The Learning and Innovation Skills Test consisted of 36 items, 9 items

for creativity and innovation, 15 items for critical thinking and problem solving, and



12 items for communication and cooperation.

2. The quality of the learning and innovation skills test For Grade 6"
students, there was an index of conformity (IOC) ranging from 0.60 to 1.00,
discriminant power ranging from 0.217 to 0.549, and a confidence value for the
whole version equal to 0.839. Confirmation, it was found that the 3 components of
the Learning and Innovation Skills Scale were weighted from the highest to the
lowest, i.e. critical thinking and problem solving. communication and cooperation
and creativity and innovation were 0.98, 0.97 and 0.92, respectively. There were
indexes to measure the degree of coherence between the model and empirical data.
The chi-square was 173.95, the relative chi-square was 1.094, and the probability (P -
Value) is 0.19797. The root mean square of fractional approximation (RMSEA) is 0.016,

indicating that the model is structurally valid.

3. Norms of the Learning and Innovation Skills Scale for grade 6™
students, there is a normal criterion in the form of normal T scores between T22 to
T85. The linear equation is-as follows: Tc = -28.02+0.84X indicating that the level of
Learning and Innovation Skills is at a weak to good level. a lot The Learning and
Innovation Skills were very good, good, fair, moderate, not satisfactory and weak,
representing 6.72, 15.81, 41.90, 0.20, 39.53 and 6.92 percent respectively. Most of the

students' learning and innovation skills were at fair level.

Keyword : Measure, Learning and Innovation Skill, Norm
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Anneviosiuszneutdumstiuaassunavesianys Ineludenld 10 wihwesiuys 3
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3. AN91UIRVUN

QQK v €

- duUsEANtandUNUSLUUINYSEY
(Pearson Product Moment -
Correlation)

4.Arenudesiu
SuUsyavsusanvasnseuua

(Ol-Cronbach)

WnuaUn® (Norm)

TugUvesmziuu T Und (To)

DMYTEABY 1 NTOUUUIAANITATNUAZI AN IMYBIUUYInYinwe M TiSeuTuas U InNT




awv o d v
L@NEILLALITUIENINY VDY

m91dunsall fRfeldmiunsfnyienansuazeAdefifendes Tnsaguiaue
Hovaudduiade soluil
1. wnAanguiifeafurinueluanssei 21
2. finygnsiseusilaruinnTsy
aaAUsENoUTRinYENTEUILALUINNT Y

. FBNsuazLInIMITIRTineEn s EuILaTwIANT Y

3
4
5. MTASLUUIATINYEN SIS EUTRAT U IANTTY
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a =l d' % C% 4'
wuIAn NunINUineeluAnIIEn 21

yinwruviarnssuil 21/21% Century Skills) grudnsfuiingszuumsanuilunane
Ussinaiialan BensAnwluanissud 21 dosBandnaadndidlunivainuiluiunuuas
vinwzwiirnsswlval [unadnsiivssma Tsadou antuivihay wagyuvusaiuan
vinueuisansIuil 21 astiswsenaumsonlvdniSsuiinda Soug vhau uidam
Apansiazuiievheuldegnsivssansnalunaandin (Bellanca, 2010)

InSeRnBesRnsnN MBI wensEeuSluams el 21 vielltereinintetie
P21 (Partnership for 21% Century:Skills) IsimunideviminisSousidunsourmnudnuiie
msSouiluamssudl 21 Tnonaunamniosnaty FnuzanziunnatmngLazanmsivh
Frugusing q lhdaetu et iRysannsineslumsaeuiondsmdndu
Fums Tiusvaunad S aielusinunsvhauuasdin

1 WnARYBITINYEUIARITIUR 21

Finwrdmsuanmssudl 21 (215 Century Skills) iauelneiadetisasinsniny

Sudelfierinuwenisiseusluanissun 21 vsewn3eie P21 (Partnership for 21 Century
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Skills) Iitawauwadavinuenseusluanissud 21 lunsiauniderieiifiennudnisaves

C | a [ a 3 & v o &
uﬂLiEJu1u33UULﬂ3U§ﬂﬂIaﬂIM3J L‘U‘Uﬂi’e}‘ULLU’Jﬂﬂ@Qﬂi’JﬂJWQMQJ@LLﬁQQIQ NU

2| st Century Student Outcomes and Support Systems

Core Subjects and
21st Century Themes Information,
Media, and
Technology
Skills

Life and
Career Skills

Standards and
Assessments

Curriculum and Instruction

Professional Development

Learning Environments

Mmsznay 2 nseuuuIAnyinvesiienisiseusTuanisswi 21 (Partnership for 21
Century Skills. 2009)

NnnseULIARLionsSeulurmsTuil 21 TasinsetnsasAnsanusuileiio
finwrn1zFeusluamssuil 21 aanseesueld fil
1. ansFAvwdnuazinugiitensmssTinluamssed 21 nsseuiansgin i
anuddnuarndusgsdadonnudidaesinGeu assivvan liud awidingu
31U Mwwedlan Aaly ANAAIERAS LASYIMIEAT IeIrans Qlmans UsziRmans
msUnasesizanulunaiend udliifiosmedmiunsBousiieddirlulangnanissud
21 TssFousosdasduariudladonivinslfedlussiugadaensaonunsninusiiionas
fnssTinlummssui 21 delutidluyiwmdn
1.1 mmﬁﬁaﬂaﬂ (Global Awareness)
1.2 Arwdiunisdu tasugha g3 waznisiliuguszneunis (Financial,
Economic, Business and Entrepreneurial Literacy)
1.3 arwdsnunsidunaidiesitil (Civic Literacy)
1.4 Au3auaunn (Health Literacy)

1.5 Au3audsInaey (Environmental Literacy)
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2. vinwelupnissud 21 nsduasunsiieuivesinEeulunnisswi 21 uenanay

(%
U A

Tanud A AU NI AR NNADANTNTIN®EE LNDNITANEUT IR UARITIEN 21 AINNET?

<

W dapsaenunsniinueluanizsen 21 Walulunssuiunisssunisasuluyniviven

il

28

2.1 vinwerumsisouduazuinnssy vinvemunsiseuiiasuinnssuasiiy
mmvuaaunsadvestnseulunsiignvihuddanududeuiindululanlagdu
CY v dy v 1
Pinweeud o
1) AMuARES19ETIAkAZLINNTIU (Creativity and Innovation)
2) N3Aneg1siIIUYIMazn1suAtyn (Critical Thinking and
Problem Solving)
3) ANSERASHAYANINTINL® (Communication and Collaboration)
2.2 inwzansauna douazinalulad nniuilisnenfuagluanmuindeud
Y A P a = < ] Y o v ' °
Tuinfsumedeuazinalulad FuasnulinnmadidaleyatiasduIunNug N3
Wasuwlasagsasisumalulagnns@neinazainuaiuisalunis@eulesiunaynisi
dusuludnsnlirein UL N DU NalDask I UNTIUTEANS ANADIAILITOLER
Vinwen13Aneg 19l sy auazufuRnulavainvate 1wy
1) inweAuasaume (Information Literacy)
2) inwgaude (Media Literacy)
3) MinwraumalulagansaumaLarn158ea1s (Information,
Communications and Technology, Literacy)
2.3 yinwsiiawazedn nsandudiakazaninnisiauluyniuisndused
Vinyen1sARKaYasAMNSINTUNININY ALEsa bunr Ty ulugaidsduiumudeya
' ° Aa - aa o Y B o & v & o & awu o v
Y1ESHAL NITASITINNL AT UG ULAUS s aUANUAWSTLAUL FuTundniseunestdla
2819LATIATALUNITWRIUNTNYETInse I T lmieane

1) pnuEavgulazANEnsalun1sususa (Flexibility and

Adaptability)
2) MSBBULA TR (Initiative and Self-Direction)
3) YinwrdIALLaENISTINIRIUSITY (Social and Cross-Cultural Skills)
4) MsuanuLarANUSURAreURTIadaula (Productivity and
Accountability)

5) MzEiuarAUTURAYeU (Leadership and Responsibility)
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3. syvudaeiumsiiousluanissuil 21 msfaunseumLAnfinseuaguIionns
Seousluamsseil 21 Tuindufesaiessuudaaiufisdunniinuzianziu o
AnuduynsiayesasnsalunisEeuusie o WetaeliiniFouseus fanuannsa
Adndunazmarnuany ederne P21 IfszysvuuduaialininSeuldsouinuenaiousi
dinlurmssud 21 Vdetu 4 svuu deil

3.4 InpspunsiEeuilasmsssiunarinuznsBeuiluanissuil 21
(Standards and Assessments of 21 ' Century Skills)

3.2 Mé’ﬂqmuaﬁ%‘ﬂ’liaaﬂuﬂmiiwﬁ 21 (21° Century Curriculum and
Instruction)

3.3 My ivInluanissei 21 (21 Century Professional Development)

34 Uiimmﬂmiﬁauﬂuﬂmiwﬁ 21 (Skills, 2011b)

agulidn nwglummssed 21 mnefs enuanansalumsansiauainsassd ms
Anagnsdnie medvuasmata s iidudeumugiui tnSeugalnisndusesd
vinwzgdumaBeuiuasusuiiilewdonmundoulundymauasuuasisndilums
MURAEANTHUTIR

23AUsENoUVRIINwelUARISTUNA 21

'
a oA CY 1

AAINDYINYZULIARITTEN 21 (Partnership for 21 Century Skills) (2011b)
vinweidlud miudiseuluamnssui 21 Usenausig 3 aadusznau b inweaiunis
=~ 1% 1Y) . = . ) Y v a
L8UIHAEUIANTTY (Learning and Innovation Skills) MNWYLAUVBYBAITAUNMA &8 Las
wialulad (Information, Media and Technology: Skills) inweaudinuazo1tw (Life and
Career Skills) agLiiuinvingn1sisauiasuinnssuilogivonves Knowledge-and-Skills

Rainbow @it lavasinweilon15einsannluandssui 21 (3a1sad wadv, 2555: 29)
ViNYEN13TeUILATUIANTTY

I a b4 U

1. AT UINRINITF U AT UINNTTY

o v a P ) Y X . Ao & ,;4'

NNYEATUNISEIBULAZUINATIY (Learning and Innovation Skills) UAD WugIunN
uywdluanIsseil 21 nAudeassumsIzlanssdulasuwlaniituion 9 uazdinany
v Y ! « & A Aa @ o a ¢ a
FugougauRounINTU AUTIgaULTINNILEINA1UIN (39150) Wiy, 2555: 29)

N3SEULarLIANTIH (Learning how to learn %38 learning skills) uagiiuus

inwelunisasnisiasuntadlilunmsidu (uinnssy) Usenaumevinyzeos ¢ dwaluil
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1.1 M3Anee19i3anTugIad (critical thinking) wazn1suAtymn (problem
saving) Favaneda ﬂﬁﬁ@asmr;:{l,%m"mzy (expert thinking)
1.2 M38eans (communication) wazAusuile (collaboration) Favanedis
nsdeansesdudiou (complex communicating)
1.3 AT 5HAS 19536 (creativity) waruinnssy (innovation) Favianeds n1s
Uszgnalidnuinsiasn1susehivg
u¥AN3sa (Innovation) fis1n@NYiENaAN Innovare lunwianfy wiadn s
fuin pravngvesuianssluduasegmaniae nsth uwanuAslmivionisld
Ustlomianndeitiegudnldlusuuuilmi wWevihliAsusslovinaasvgia viofde ns
ludsiunnansnneauau Tneerfenswasuulasing g (Change) Tifintusousiasls
naneudulennd (Opportunity) LLazmwamlﬂzjLLmmmﬁmlmiﬁv‘fﬂﬁﬁmﬂiziwﬁ@ia
AULDILaEIA LLu’Jm’mﬁmﬁlé’fgﬂﬁwuﬁuuﬂuﬂmﬁummiwﬁ' 20 lngaziiulaanuunin
VOILNLATYTANAIMNTTN LU HAUVB Joseph Schumpeter Tu The Theory of Economic
Development, 1934 Tngaziulufinisadeasse mMasouaswaLIMIIeNransuay
walulad é’u%ﬁﬂﬂgjmﬂﬁm?iq winnssumaamalulag (Innovation Technology)
2. ANUNNEYRINYENISIUS LAY IANT Y
nsuAYINNg (2543: 4) elvimnumane msiseus Imuneds nsUsuasuviruad
wndn wasngRnssusuounanldsulsyaunsel wesdumsusuasuldlumeiintu
3383 el MIUALULUAINTABUALDY Y3DNSLANIDDNYRINARNTTLUALTIES
sduvisevenEn WunamanUszaunisel (2536 usnws, 2551 : 47 - 48 panaluga
(Good, 1959 : 314 uavd30s VY $refisluansd 7 w3alaa (Marcy p Driscoll, 2000) T4
Mdfaenamesnsiousliin mseusfomsasuuladunginssuegisans daduna
W9 nUszaunsel kazn1sufduiusiulanaieuen
PNMIARERENAITRazMIsEng Tee nuddithivinislalinnuanevesd

91 Vinwensiseus Linail

[
=

2.1 Hergenhahn & Olson (1988) - lalvaumngl i
1) nsiseusidunisusdianisasuudamginssuianansadunalalaenss
4 Y A A @ - 1% A dl a [ v
wseausaldinseseviglunisdunavitensiaaeula nanife WoyanasEuUTHAIIABY
anunsavinuedusedald Gsneunsieusliaunsavilaunneu wu aundusosudliilu

=~ = Y v o Y & v
LQJ'@ITJL'ﬁﬁluzllflLLa')ﬂa']iJ'ﬁﬂGUU'iﬂﬁlu@ﬂﬂ \JunU
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2) ﬂ’lilfd?ﬁlEJ‘LJLLﬂaﬂwqaﬂﬁiﬂJ’i}’mmiﬁﬁlui sztfumaiAsundasedisans
vierautnenmns wu yerafiSeudiimayaananimanuds fasyaaranmiugsuynaduns
ashiave

3) mMalBsuuammginssuainmalisudenaarlifstuluiuiiviule usas
Anduegrenidudesiy
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Tneamzagdedldivinuensfnaieassd nsAneeiiinnseyia n1sdeans mssaudielunis
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Aefunsiandnnis wasfindedoanseseiivsyansnin Wawasmeuausswadalya
fvannviane UnanBeiauInsinay danemIuAnsERaYasasTAluuLazidila
dotfintaniunuiluasednisfusesaimdniva wlatenuduivan Welonalunis
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AN 9 VBINTTUIUNITIUNG wazn1suAUgiuungauduaniunisal
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2.2 finwensAneg L lussuu vilneia AATsinNNRUSYIuAaE EIU
fne 9 FinasennsLaziinansznusemsadNE e nannaounlusruLTidueu
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1. eRUsENOUYINYENSISeUIUAzUIANT U MuTimuEYas Wikifoundry
Twiulysiues Wikifoundry (2007) iwansirugan nsieusuaziinuzluns
% & .:’{ 3.11 Yo o 1 Id LY A o ) o v v A =
as9assAuinnIINNINTY duazlasuniseausuindurinugnindud msuiniFouiienis
o = v o o Ao v ° = & o a a 1 v
Jawseulidmsugdnnazaninwinaeunisvinnuluanissei 21 wasiluiniSeui gaduly
al' a a o sa a a ¢ Y v &, o aa
nsiianuAnaiNasIAAnddnMeikarmsuidym dniseulusuiandudldnalulagi
49! aa o w (Y = A @ a o w d’! a

wnduluTindseriuvessvinwemsisugnatedudsddaunIuEes 9 Kansy
walulagnvilviauigdunanssanndulurinueseavas asilumaseuiinteusiod]
inwrUsznauniY Anee1eiiasuad (Critical Thinking) ASAAINTEUU (Systems
Thinking) n13uATeyn (Problem Solving) warn1sasnsiazuinnisu(Creating and
Innovating)

2. 93pUsznauYinweNsSeusiaruInnTIu auviruzey Apple

Tudulaives Apple (2008) linanafis Apple Classrooms of Tomorrow-Today
Learning in the 21 Century 91 Vinwensideug (learning skills) iumsiseuduaziinuely
nsassassAnianssudauswdulunisudtymndudeu sudmsfndainnbuasinug
nMsuAtdgyminINAnasNasIALazinwruinnssuLazinwelun1s@eans UniseualIsiinyy
waziinUsednsannlunsuiteymaeswanian anuaeassassallunszuIunisueInIs
Tawyunestngd 9 wasihuldlupsudladgmamnzianzas iWudnuddeam Tlidaun

a

Seumsiiinwen1SeusTUsEnaumey ANNARAETIALAYLINNTIYU (Creativity and

ey

Innovation) N15ARY1SEAITUAMMAZANTLAUYYAT (Critical Thinking and Problem
Solving) agn15deasuazAINNTe (Communication and Collaboration)
3. p9AUTENAUTINWEN1ISEUS MuYiFuE0d Trilling and Fadel
P

Trilling and Fadel (2009) lana131 inwenisiseusuasuinnssulunauaiidity

dmsunmsssusiasnuasassAvestantve nsihaulianusesnisvinwelussaunganing

Y

(Y IS

\AEANYBNELIE IV LY IANTUT dn1siSeuidIAuAZHiANABINITAINITINYENNT
el lneunimsduiugiuvesnisseuindluanisseil 21 anudanudilanieinu
a s = = o & = % ' o o Aag v
Ingnmans nouresntsissunsasuiiiieninisisousiewnteu aunsadrlldaung 14
auiilu Tivinwenisaafiddgundlam nsasausgdalunismanudifistuias
YFuusmansiseus mehaudiuiulunsdaasunsseudsuiulaevinyemand

Usznauniy AmUAnasNaTIAlasuInnTsy (Creativity and Innovation) N15AABE19E
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sadIuuazn1swATYM (Critical Thinking and Problem Solving) LarnsAoasuaY
A58 (Communication and Collaboration)

4. 93AUsENaUTNYENITSEUSIAZUIANT TN AUYIAUEYEY Minnesota

Minnesota (2009) I¥uansiirg 41 auilSondn aann viie saaserinagliléifn
Juiuauiiilogefian wiRntutugfiashsassd uasannsauddamyanamaniasliyni
M5 fiaudu g nsgvheuiuludsiiiunuaslindfvassismsln Seuiuazinusly
msassassAuinnssLsiesdinsiauuagvaeidedlutinGoure s Fnusimardiiami
uanA1en NS as msudtammandeaansuienisvindntnissuagdesldsunsatuayy
flagAnuenniouuazi3oudiu wesnsimumuAsly 1 Fusseiusenoude arwda
as9assALazuinnssy (Creativity and Innovation) N13ARDE1NIRANTMEIULAZNS
wAtleynn (Critical Thinking and Problem Solving) LavnsdeaswazAuTile
(Communication and Collaboration)

5. 93AUsznaUYinweNsSuUsaruInN TN MuYiFugad Pacific Policy Research
Center (2010)

I#nanih madeuiieindudnssumsdsauliinanduiiugululsaSouvde
anuivihandluanmuandendu 9 inweansdeasuaznsinaus iy yaealunisdeans
Isegretmaulagliin@ounazanuitlilidmauazyhausuiuldegisiiuszansamuass

a =

ANUSURAYRUN NMIARTTININELazTinveN WUy uieruanansavesynna Anun

LY

AR AALansalumMsAsEiRmLUsduNaasULar A AT esiliaz e
AASUAINANAS 9T RATAILAN N ST N SN LEsETIATUANEY o Tnediinuy
Uizﬂauﬁﬂ‘ﬁl ANNANAS1IETIALAE L INN T (Creativity and Innovation) N13ANDEINE
IsugaaznIsuAtynl (Critical Thinking and Problem Solving) warnsAoasuay
ANTANNB(Communication and Collaboration)

6. psAUTENRUYTINWENTREUTUAzLINNTIU INViAUEYeY Partnership for 21°
Century Skills (2011)

Partnership for 21% Century Skills (2011a) lakansviriugdn vinwen1siseusiay
uinnssuanduifmuanaumionveindoulumadhgmsienuisdaududouiui
Tulantlgiiu sinwedudl fe vinusanuRnasisassddnuusddyfiavasiiounieasuislids

ANMUANES19ETTAAZUIANT T TN1SIUATANISAS19AMUARTIAINMANY LUU N1TTEAY
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a v 1 Y a

auaaiinsasisanuAnluag Niiusy Tevll LagiauaAn NawInuAnluSeLanteyaula
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AMuARtuEedlng a1 uIeTIwasBEn USU AT iarUsslliunnuAnunInuLes
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ileUsutsauay dumnuweolunmsadiassaannsaimudiiunms waginisdeans
ANAALAL G]Iﬁﬁ;iﬁ'ulé’aﬂwqﬁﬂszﬁwﬁmwﬂdaﬂ"mLLazma‘UﬁumLauaLLuwiaagmuaﬂmj 9
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waraswassalunsvinnusazitladadinavedaniunisiuioinudalu o annugilann
Menuaumvandulemalunisiseus Mmeanufnadsassanas uinnssu Aenszuiunis
sverevenAs iinruddadn 9 JussdussneunarUssnsaiasnudonnwain Tnes
VinwrasrUsyneussl AuAnadeEsIALay winnssa (Creativity and Innovation) n13an
agaiinsunIaaynsuidaym (Critical Thinking and Problem Solving) waznnsdeans
wazAUTINEB(Communication and Collaboration)

7. 93aUsznauinuen1siTeuiasuinn sy muvinuyves Microsoft Partners in
Learning (2012)

lanaran mia%fwmmfjfﬁLﬁm%uLﬁaﬁﬂL‘%&Juﬁmmﬂd’]msﬁw%ﬂLLUUL@M Faded
thideuldizous innivhasnideuviernud lunsaanruAnuazanudiloludsl

v a ¥

ViNYeUaINITATNANNIIINATAMTANINE MIaeanuituinseudsiesaiuay

Uszendldmnuiitunnudianiveints wineuduludsddydwsuinteunivzdosilen
Ao o & ) ' ' o a ' = I o Yo a a | aa
Nddglunan winisviesiniesegamealiilndnisouinishnegediniansugumay
Vinwen1slimere dniSeurinuedainin1sngluniy welvilideyannseuldnuriuni
Suwesidauazunadeyadu 9 fosauisaysannsuarUszfiudeyaieiagldoulad
UsEaNSAIUNISINUTBININYT WRNLINYY mu‘ﬁﬁh%’Nmﬂﬁqmﬁé’aqﬁmméfmmiﬁﬂw
TuszAuNasturamnudisIr gy lueaanduiLayaasatunsUssendldnnug
Tinfuaniunisallvduagtanlug finweianid nsudanaumnung (nterpret) n15An
WATIz(Analytical Thinking) MsdtLATIEN (synthesis ) kazUsziliuauivzonIuAn
(evaluate information or ideas)

8. psAUTENRUTINWEN TR EUS Az InNTTL MuviFuges Edutopia

Twiulwsiaes Edutopia (2014) Widsudisvinvenisiseudiasuinnssuiniseuly
ANI5ITEN 21 ﬁmwm‘hLﬁuﬁm%’uﬁﬂL%'emﬁwﬂizaummé’wL%ﬁfluﬂwsL%‘sJuifa]mwé’ﬂqu'%a
Tumsmseiiauaznisingu lulandseaiuiviseluswian sgAetinisiseuiagnaaniin
~ Yo A ] a Y Y P o & v e
eliuiumsuasuudas aslumsiBeuiasiinueUsenoumedisll maihfisansaume

a a 6 ¥ =

ASAAILASIEY haznNShmAlulal

9. 93AUTENBUNNYENTHEUILATUIANTIN MUTiAUEYeY A1UNUANENTINNIS

Anwunugy
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AMENTIININISANWITUNLEIY (2558) Ianamfmadnuausininglulszyin

adeu Vinvensseuuazuinnssulunaiauauty dniSuaunsonesiuaneIAIy

I3 s 1 a v = a & = = v = a
LUUNHUEJLVI']LVIEJN?]U Nﬁ?u33ﬂIUﬂqiLLﬁﬂﬁﬂﬂquﬂﬂLWULL@SLLaﬂLﬂaHULﬁﬁJ‘UE UAIMUAIUTOARN

aa

Inswviogellivana 35ANeE1IgneY dauansalunsianisiaraluANiLed
Usgnausig ANuIeNil Sdimusiu AAIATIZ UAZNISIANISHILES

10. a3AUsENOUTINYENSISEUTHAL W IANTIY MUVIAUEY09 FAn50d Wiy

T30l Wiy (2555) lauaneviAugan inveanunsiseuilasuinnssu (Learning
and Innovation Skills) e Vinwziuguiiuyudluamssuii 21 ynaudeuiou wnelanay
Sadounlandduion 9 wazflrnududeudoudouinniy aufigeunelurnuesuns
Boufuazuianssuazduauiinalanldiu iuauseune TinAazeindruin gldmdnnis
dioailFeuslanisadienud wey Beudifuiy FuedunsBeudiasuinnssuiogiven
483 Knowledge-and Skills Rainbow @ufiuiilavesinueiiionsmssdialuamssed 21
Usznauseiinuetes 9 fwieldil msfnethaiiansaaa (critical thinking) waznis
uitlyw (problem solving) Sevaneds msﬁmasha@%wmcy (expert thinking) ns&eans
(communication) iagA w3l (collaboration) Fevanefa n1sdeansegetudon
(complex communicating) wayAISBUASETIA (creativity) LaguInNIsu (innovation)
Favisneds MeUszendlduauinisuaynnsuseiug

11. asAUsENOUTINYENSSEUTaruInNT sy MuviFueued dinnudassy
NSANBIUONTLUULAZNSANYINNDEEAEY

dlnaudaasunisfinwinenszuuiasnisfinwinudsende (2555) lananlu
ifsdolsouasginuzmaiiens 11 inwemsiBous Ttheudvinuafofunsianvines
msseudvesinGeulusiunsBeusimenuet msldunaaseusnisdanisnains nsandu
wazmsIveegieie laefiiagusyasdiiteliiiSeumunsadmunimane nausunsiBous
M WtuaziRenldunatseuaan1saNg nssvIum ity muazdnaulaogedl
wiana Tazansolfifuaiesdiotihnues luniadoud uaznsusenouerdnliaonades
ﬁ’wé’amsﬁugm uaznsiaL 5 Anenwdnue il 5 naueTnlvd fie NaueITN
AIUNITNEATNTTY AFIMNITU NIAVENTTU AUARATINETIA N1SUTMITTANITUALNNT
U3n13 ugnsmans 2555 nsynsadnesns IfedwoidesmaendinlnelSeuvie
dniseuseaivinwelunismmvuadining nausunsseusinanieaues lWtwazdenly
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wpafletihaumes lunmsBeuduasnauszneuandn Tasdsznaudeaseinuedaldl n1s
Seusienues Msldunansews msdanisanui nsfedu waznnsideediaineg

12. 23AUTENOUTINYENSREUTHAYLIANTTH AUVIFLEURY BYYY laununs

a1 lanyns (2556) lananninvinegnsiseusiayuinnssy dmumsiseusu
AnsTil 2 Tnevinsgduiiqatiusguuiuguuiinisadiaassh msfnuuuiinsugia ns
doans waznaehusulunsvhan fmeasdendelud anuRsadisassduasuianssy
(Creativity and Innovation) n13ARgNIIATale IURAaENISLAURYYT (Critical Thinking
and Problem Solving) waznsAeasuazAluTiia(Communication and Collaboration)

13, peAUsznewinuznsSeuiuasuinngsy muviruzves antuidoiions
WauUsznalng

anthAdeLilenswanUszmelng vide TDR (2556) Iénarlunisdusunivnis
Uszdd 2556 “Tawaalmilunsiaun gnisivinedsdannmlagnsiiundann” 31

v a b

Vinwensiseusaruinngsy e ﬁﬂ@gﬂﬂiﬁm%uqaﬁgﬂﬁf\mmmﬂwmamﬂﬁ’;u’jwLﬁuﬁﬂwz
Aanuddgfigalumasdouinduliviosdmiunmahnulussuuasusafiang
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NnTruzuAEHAMSANYTIderRatninns 13 was §isulshanuanddumsnsd 1 lag
am‘ﬂigﬂaummﬂfﬁad’lLﬂuadﬁﬂizﬂaummmauLLmﬁmL%wqwj (theoretical framework)
fEAdeasRinsanlfinusiiiorvuaidussdussneununsounuAaiienside
(conceptual framework) aigly
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5. Pacific Policy Research Center
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NIOULTING 6] (theoretical framework) $113u 21 83AUsENOU Laeldinauan15% ol
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e Sorzhiauenan1sinunisudaUfoRnmsuasiudvesusavesduszneu il

1) fenndaUtinisuasiiusivesaauAnasisasAuagu tanssy
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aszauyszifiugas MW sSeusiazrenaniiina nUszaunsainisdouslamenies i

¥ o

m'mmzaa%iumzﬁwifmuwaa%’waasﬁ?ﬂmjS]LLazLﬁuﬁuaﬁUﬁm%mﬁmmiLLazmi
uidgmivainyiate vinwzn1sAnBe InnTsuLaTEE9aTIATHISBuRedEl Ussnoudeiny
Farelud mnanunsalunsusuiuasdansiudigudon (Adaptability/Managing
Complexity) Auaansabunisiinutes (Self-Direction) maruaulalils (Curiosity) A3An
45198557 (Creativity) Anund iazides (Risk-taking) ﬂ'gmﬁmﬁﬁzuqmazmmﬁl,mwa
(Higher-Order Thinking and Sound Reasoning)

International Society for Technology in Education Students #3® ISTE

(2007) lonanaluanasgiuiniewinnuAnasieassanasinnssy Ao dniseull
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ANANNTOLANIAIARE AT NAnANY TLTundnauaznszuaunslasldivalulad
Usenouserinueiuwiolull Ussendldnnusififioasewnfnln vienssuaunisll
aanuiifuiuiuuiledefnauFondy Tlunauaznisiasaiiodnaszuunasdam
fdudou uazmuulihuagaanisaiasiluls

Wikifoundry (2007) lauansviAuzin AuARaNassALazuInnssu
mneAnud dnssuiianufniurseaufnunandariveaswaduvedmils ag
uwissuazTyam uandlifiudsnudniiaumarainaassdlunmsinau mswwuins
fuflunsuagmsdoansanudslvel 4 WTUEu madauasnevausssedlus 9 uaxd
mnuvaInviany drnuAnaiasalunisviasnuiidudesidlasdulss Tovdfuuinngud
as19tu Ussnauderinueduiolull Arpgadiassd nsvhaueghsassassddmiugby
agNSANTUM I UL IANTY

Partnership for 21° Century Skills (2011b) lalansiAuzi1 A1UAR
afassAuazuianssulalinnumnedn dniFvuinisldimadanisaiisenudniivainvans
finssvauauasiinisasnudalug sy lewd uasfidud vawaaudaludes
Entiesauianudalusedngauisaesviesisandon Usu Iinseisazyssfiuninudn
yesnuluioyiuUsuay veamenenalunisainassdamnsafaul duduns uaydl
msdeansanuAnlv o Tigdulfedsiussansamdalanhauazaevauosiauauuyse
yamedlv 9 Aflnrumannuaglinniusengunasinndainmanisimunandiiubs
AR SukazasvasIAlunshusasiiladas devedanlunisiuienanudaln o
anudlamdaudumandulendlunisiseus fmernufnasisassfwasuinnssude
AsTUIUMIIYeTEIvenRsTiinTLdS AN 9 WussrdszneunaresnSiazny
TofianaraaninsavinliAnnsaduayuuasnssudunsdiuy innssuildandulamsan
Wrmneuasdulssleninuinguszasd Usenousevinedneluil Anadaadieassd s
vhauegiaisassAsINAUNBY wagnsadunsIuLInN sy

Stratford High School (2015) lanan171 AnuAnE319assA nueds dniseu
fsenludmssun 21 awdealiinuzaufnes naiassAiingfum Ansigh duAsed n1s
yhasnitu Tglssaunnudisalaty Jssnoudeinuedwiolull Snssuiunsin
d379853A (Know personal creative process) @319A114AA (Generate ideas) WaILAIIUAR

(Maximize creative efforts) SunsvaLduaiuy (Consider feedback) ANUAASLSU

(Demonstrate originality) agl3gusAURANAA (Learn from mistakes)
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391500 w1lly (2555) lananavirugdn AnuAnaseassAuazuinnssy As M3
Souduarnsinduldnalinaismmomainvanewaia aamesdanil fefdunis
Usuusadntiosanveadn viedundnmsfiwmnuuilaeiuds Snvutuihanudila
U3UU3s Aaedt wagUsailiusaesuesnied ilefmuandlafeaiunsanegs
a¥9assd W asdlou R uazdemsuuneslufugdusgiane Walasuuasnouaussse
yunaslvalg namglddeAniiuanndy samtimsussdiunasuannngy iethluuiuuss
URILLIAANS0I5NTInY 9 waziinlatedndnvadanlunisuausuyuueduy weeniy
Suvaudu lemazoud ihlainraisassduazuinnssuuFesszeren uazany

AanaainduUey 9 1aviludnisainsassAuazuinnssy aslaufifniuninuan

2
o a

auassiiiothlugnadidaiiugussam Ussneusevinuedsiellil sinwgnisdnesng
a¥aassd inwelunshausuAuiBuegieiiassd warUszsgndguinngsy

Fadu anunsoagUlenmdnfoinisvesesdusznavuasauAnaiaas e
LAz WINNTINAIMNBET WOFNTTUNITUAAIDBNVBIUNITHUTINITANDENASI9ETIA N1V
oA asaRsmAUEBu madidunsduuinnsy feloudindnidenlodisdvie
assudniilamsinanuAnaseasslasuianssy 3 fudd Ussneudernusdeluil 3
ANNAReE1IEE9ATIA Insvhauegisadsassasuiugdu uasiinnssiiunisey
UIANIIY

2) ﬁm:uL%aﬂﬁﬁamiLLazﬁaﬁa%maqmiﬁﬂasmﬁ%ﬁmﬁgmuazmiL,Lf’ﬁjaumw

International Society for Technology in Education Students %3 ISTE
(2007) loinanaluanasgiutiniEewdn n1saned i3 akasn suAtynl nuned

T UAINITOLEAIIN¥ZNITANTININGINDIUN LB AT USHslAsIng wnlgmiuas

inaulaaindeya logldiesoslananentazuvidilayanineaivaivan Usenaumeyinyy

Y
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1 ]

Aasolul Nvuauaz i U yiiasslas A NaAIEAUAT1 2N ULAZUINI

'
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AanssuomAmeUnIolasINIs VA SIUTILaE AR IwRdeYaLNe AN USE
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Partnership for 21 Century Skills (2011a) lauansviAuzi1 n15AnE9d
Isugrauazmsuityn AeanwagdngiiavasiounsessuiglaninisAnegied
s IMLaEMSLAUYY Useneumieiinuenimealuil n1sAneg1eiiiansugy

msdmanafiiuszansnim nsansgraduszuy nsdndula waznsuAdaym
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Stratford High School (2015) l¢ina1331 Tuamssuil 21 thiSeuazsiosd
vinwgnsAne i aiazfuv msvhausiudy nsBeus Jazuszauanuduie
ey Useneudernuederelull wWilamana (Ask clarifying questions) n1siiaszsidudou
(Analyze complex systems) nanysgiiiy (Evaluate evidence) mﬂﬁmama (Justify
arguments) WaAgAAIALIAYE (Draw conclusions) LLazm'ﬁﬂnumumiﬁaui (Reflect on
learning)

NIUAYNINTA NTLNTIENTITUGY (2555) ANUAMTIATILIITN

MNea ANUENITIYRIARATIAE AT IEIkeNLYE Toya Y a1 Ugmiuas an1unsaleng

a

7 souiTdsEnanseAnnInsaiuasUssdiuanunisaiseusdendningra wardoya
gndes AnaansnsalumsAelienesideduinuediniugiulunsiaminugu 9 ves
yana leun iinwenisdinunianisdnnsivensuaiuazanuesen Lusu Usznausie
vinwedeelull inN1siseuimenued 39nAn wazviAnudladasng o denues

97301 Wity (2555) lolanaiiFiuyin n15AReL19IRTMe MLAZNNT
uAteynAe Ainwgdn ”@yé’m%’umsﬁ]uwwﬂuﬂmiwﬁ 21 UssihudAdnsutniEeunis
AndlunsAnagnsdiasngafenistulunvnsvesu fiuiussewinsesiuiingeu
Tnswarzetebdlutisnailidumens msanetsiinsaaagedlilviatuudly
FlueSou wioluduSou wideudntuluiinusesriuswduilde fhvznisAnetnad
Jsnugnu Ussneuderinuesue Ul thideuanmnsoldivena dnissuansaldnisia
NIZUIUTZUU (systems thinking) UntseuaInsaldlasag uazinduls uazinSou
anusauAtgymle

e aunsaTURenUB fURn1sveseIAYsE N uYRIN sARDE 14l
U IMLAENITUAT Y I INIRET WYRANTINNITUAAIBONVDIUNITEURINITANDEN
A5 MativanaditiusEansaimn msanegiadussuy madindule nsuwidam 4
fenussnaierlestenvaivieasaudniitemsinnisAned1eiins e auazns
Wit 5 SUsE Uszneumevnwsswelud 1) finnsfnedriliansaanm 2) n3divnma
7fiUseansann 3) InasAnedraduszuu 4) fnisdnanla 5) fnsudtem

3) BeuBsufoRnsuasiUdveinisdeansuarauiinilo

International Society for Technology in Education Students %3 ISTE
(2007) nanlusnassruinFeudin msdemsuagnsinusiuiu vanefs dhideuansn
Tussloninndenineauazanmiandeuneiineatiodeasuasrinus il

o a o ° o vy 1 Y] P A A au o v
advayunsseusmslnadmsunueasiou Useneumerinveaswioluil SUjduiusly
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ANUTINTBUATIHEUNTUTINAULTOY JleIey wazurraaus laglidenineauas

Yo a

anmwindeumafdneasing 9 deansteyanazeunlugdiudnnumnnessiiszanina
Tnglddevannvaneguuuy Wannmnudilomainmsssuuasinddndelannisngnaaiv
tnideunnimussudu uazthewmdesndnilassnslindananuidufuuuuuaste
wAladeym

Partnership for 21 Century Skills (2011a) léuansiieuyn nsdeansuay
arusiuile de dnvavdfyiivraviiewnsessunldiinsdeaismiufnesnaiuseaninm
Tnonsyn nMadsulasiivinuznsansedioansluvanesuuuuiazuiun nsilsegnsd
Uszavsnmifieithlaruvineg sanfananas ardew sirund LLazﬂ’]’]@Jé;’ﬂﬁlsﬂaQ%ﬂ@ﬂ%ﬂﬁ
doasosslivszdvBamassmuinguszasaing o Tusslovianfonazmaluladvany 1
wuu Tngansadnauineglduuulalngnsulsyansamuasdsyansua sauvaninse
Usaifiuwadiinonnnisliadu o lade dnshndedeaseersiiuszansamlanmunden
fumnsnaifu Gesamfamswalivarsnwanuanmsalunsuanddiiiufsnsieueeed
UsgAvsnmuazirnuasniuiivauiivannnany SanuBaveunazanuifslofiazussd
Uszuou Wialidulsylovminarussgilimmesinty fnusufingeusiuiilunisihau
Swfusasiunirvesiiuamuluiiu Ussnousheiinuedwioluil nmsfindodeansedns
Fatau uazmasanslorugdu

Heick (2016) lduansvimuzly TEACHTHOUGHT idaulwgjsunuuiiiu
manslunsUImsninng Telssseuvesssuazaninendeduun fiazuenisnisuas
wepatumusludomlunisfoufinnniinisflaglfiFoussudu Sulugaeldlussduni
wilunsvhaussadunsgaunmssldanuisadalumseidgmvazyinulddenesuie
Twinwgmsnegisinsugnaddnudensfeuinniian fulsudounsiinsdanis
BevuiuazniseenuuundngasiitelifevinuenisAnegieiioisag unisanegdl
Ssagranduasedifny Yssnousernusswelui A dunaramnemnudn(neutral
opinion) A ulussla(transparent) kifindunisaandna (does not exclude the idea)
Usmsaudauda (Conflict Management) Siaaaaimsnaudu (with respect to the other)
6) HOUTUAUAATIUEN (accepts reviews) nén@An (think) Jmnsaalunisa (happy to
think) eAny (Patient) wazliidaaT (not envy)

NIUAVNINGS NTENTNAFITUGY (2555) Nswndeym vaneis
ANaEsatunMssuIlamnanmeveslaym danuannsauemmiaien wavl

Awannsatudadulaudtaymluaniunmsaing 9 loegaieassd welrussaidmune
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391501 wadw (2555) AnNa11791 nsERaNsIazANNSILLD Ao vinwyilan
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= 1

foensluanissudl 21 Infrsvnauagandaninlanasonousgaiisuiuliildias Wunasn
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AuAMIBtuUin Uszneume Ianuiisswsudaiievmlnguuuiniiaavil

[
Y 1

AMUADAPADIRILA 0.30 - 1.00 ANUEINIIBTANNILA 0.40 - 0.76 BIUIDTILUNTAIRILH
0.21 - 0.82 ANULYDLUVBILUUINTIRUULAMANNU 0.89 WALNITILATIEVANLNLINTILTI

1A598519875 AT 0AUSE N ULNEUEU (Confirmatory Factor Analysis : CFA) Wuuin

v '
ISP ) o w aaa o/

fmuntinesrusznauwane1ean 0 s iltudAynseiansdu .05 lunala1duilin
seAunuEenndadnaunduueyaBalssdndisensuldiura fanle - aums (x?) Wity
610.72 Anla-anaasduing (y2/ df) winiu 1.37 §1nan 2.00 A1 RMSEA winiu 0.018 way

A1 RMR iU 0.0089 tieenin .05 Awnatidnssuadunauniy (GFI) iy 0.92 uagen
friiinsgiumminaunauiiuunindy AGFI winfu 0.91 Fannnd1 0.90 LnausiunAsesu
vi9afu (Local normns) TugUvesnzuun T Unf (Normalized T - score) fiAnazuuufivey
JEUIN 5 - 32 Aghuy dAaviuu T UNR 8gsening T18 - 172 uagtniseudiuunnd
Anuaansalun1sAnegeiinsagpegluseaud Anluiouay 27.43

guild 3R (2556) a1alazAMNNLazaTINaeUnF (Norm) vasuuuin
FnveiinlunisufoRadlisentuntymdsen dwiuinsuiussonfinunds S1uou
370 AU WEIRENUI LuUinvinweiialunisufifeulvseniuantymday dmsu
thiZetulsvnufinundi 6 S1uou 48 da

AuMMTBUUIR  Usznaudemsunadiuunainnanaaeansed 1,2 1éen

1T UUNBETEWIN 1.17-6.70 WAy 1.06-0.85 MuAINY vinaedndall 3 vArs1u9
FUUNBYTENING 1.15-5.74 AadesuusnzRuiiAdaLs .76 - 86 AAuTesiuiatiy
Wiy .83 wazn1TinenaeiunfvewuUInvinyedinlunsuuRnulvseaiuaintaym
e dmunGetulszaunundi 6 saduswiuas 4o Iaumadunsessd
T, = -13140.91x Wanvenena T Uni annaunaslassi daunsnvgneain 223 & 270
azuuuld T. faud T76 89 T98 drudesuensan 153 A 198 Azuuule T. daud T, 59 T,

WYSUNT NenRvinulya (2561) WAILISNYUZIANIZYRIMULIATINYEN1TS B UV
waluladansaumanazn1sdeasumianssedl 21 dmsuidainAnusesuSyaUade
ﬂzjméf'gashﬂumﬁ%’aﬂ%u’qﬁﬁa LANAIVIUNIN 1T BULAZHIL UANEN WEINEVT 0aY
Aal YormauINuIY 36 U8

A muuuin Uszneudie mansadeuauiiiswnsadalasiaiisueauuia

vinwgn1sdoans semTiengiesdusznoudedudu Tagldlusunsy LISREL wudn luiaa
mMyinvinugmsiiviumealulaBasaumauaz nsdoam suviaanssuil 21 vosdantindnw

L2 s

Usyadnudin danuaenndesiudeyailielszdny (Chi-square = 47.72 df= 36, P=0.19 GFl
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- 0.99, AGFI = 0.98, RMSEA = 0.02) M3nsaaaeuamaLfissnssvasiuyinvinuensdeans
Tneldlusunsaiiaseimeada feanuiedusziugs ( a=0. 75) waznsnsIanunm
18700 UUIATINYEN1TIVIIIUY WU WUUIRTINYENIS3WinTiuY A181u1a9104un
(Item-Total Correlation) ¥@savaranuninaeidnuIu 31 9o laeirguadiuun () og
Tutis 0.2-0.6 fAdedslsmadeunILANAISYBIALAAE (ftest independent ) wuin 1o
F01usuIu 36 98 annsnsuunnduiaouldety wuuTavingnssiviviue ety
Auasum I ssnsadailon anuiflsssaddassaig mnmiies uaznmnwaede

a o (3

§973 19196 (2564) NMFWALIMUYIAYINYeas9asTALIangsy dmsutinseudy

L% = 4 o U o U d’l ‘ﬂl = o = LY o
Tseufnwinousy drindtnnuesiunnsdnudseufnualavis 31w 831 au
wIpsilafas 1 udunuuininusassa@ssauinnssy danvasidunuuinuseanmuan (rating
scale) 5 56U Usenaunie 3 3AUsENay kA N1SARBENEs19@ssA 1w 12 9o
uTuiuupnaduegnasvassd S1uiu 14 do nsaduinnssuliianaduia $uau
17 o 591 43 U0

ANANNYBILUUIRTANUTBRTLHE YRR uveinwras19as AL TRN Sy

T1A15817319 0.6-1 ANULIERTITILDNIVIILUU TNV NWLAS19FTTAUIRNTTY F1USULNS Y
Y gj L% = ¥ a0 1 1 o o og.J/ 3 a0
SEAUYUNTIUANYINDUAU UANTZMANN 0.6 - 1 A18IU1LUNYNEINDIAUSENBU LA
5811319 0.26 - 0.67 HANTIATIEVIANUTRIUNIATULAT 0.925 FallF1aglusedugs M
Wmidnesdusznauvesinusdanalayndfianduuanddivundug 0.41 - 0.75 nadiund
luiun1sAneeeasassa T Und BA1581379 T10 -T71 AuvinausmiuyAnadueg1e
a$19as3@ T Unf fA15e119 T11.< T69 munsas1sudnnssuliiianadiiss T Un@d flen
YW T12 - T69 WazkuUInNN®eas19assAUIANTSY @nsSUTNSgUSEA UTULS8UANEN
AOUAUNNAUU T Unh fANserine T7 = T71
ST anaanIned (2565) N15ATNLULINAINANAS 1A SAFTS UNNTEUTY
Y ¢ A o w XA = ) =2 o A =
F58UANYTUN 3 FUNNUIHNUTNNSANYINTEURNYINUBIAIY 911U 600 AL LATDILBN
A v X & Y] a v & S w =, v a ¢ o ')
DA UTUBUUIARNUANAT19E55A FITEN g ULUUIAT9EaIUANSal 91U 20 99
Usznoumeeddusznau 4 AU As-anuAnAdawadl AMUAREAEL ANARSISULAY
AuAnazidenae agldsunnlunsdnassaniunisal wusduLuuingaeiiavun 4 atu
YR v ° A o A o P

QUUN 1 N5ES19ANNANMNANIAUA TI1UIU 5 U9

QUUN 2 N1585719U5218AINATNANINUA TINUIU 5 U

QUUT 3 NSA9TDEIR99INAINNNMUR LU 5 U9

QUUN 4 NISHEDIUNISAINNAIMNTANINUA TINUIU 5 U9
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573 20 98 19an 10 widl Tun1syiuuuiaudazatu 598 40 W19l MsiAzUY ADUATIANY
Soulafitivun daus 0 89 5 AzuuY 59 100 AU

AN MBIV IRA1AYEAINABAASBIBE 2T 0.60 - 1.00 A181U1A
$uun agsewing 0.420 890,769 wagrnamideduiatiuiniu 0.949 MerTITEeUAT
Fiesmsadalasiad et Innudnassasss Tnsldnsinsiziesdusznaudedudy 1a
ARt GFI 3Aundu 0.999 Advtl CFI Aavinau 1.000 Aded RMR da1tindu 0.003 A7
STl RMSEA Seniwindiu 0.018 sl NFI fiAviafu 0.999 daunisidesiuvessauusuels 3
AU 0.900 uazALaAEA LsUTILTgRaraiiaviniy 0.694 fazuuuLnsgIuAUng
faus T34 - T65 TngAzuuLIATELAUAR T50 agjﬁ%uuuau 75 Az

13156 9AN (2565) MIATIMULIATINYLANNAINTAIUMTAATITEUU (Systems

Thinking) dmsutiSeutuussoudnu i 5 vedlsudouludstndtnanumaitufinisinm
Uszaufne Ssvinidns s1uau 370 au JslunisadraedesdloTaauaunselunishnds
STUU AULUIAATBY Senge Usznoumiy 4 e 1. szauaniunisal (Events) 2. seAULUU
Wiy (Patterns) 3. s¥AUlASIASTe (Structure) 4. SEAUNMIIABIANNAR (Mental modal)
wSesdlefldlun1siveidunuusnity Swau 1 atu Ussneussaaiumsal 5 @aunisal 20
Moy Iesuladuaaunsalay 4 dana

ﬂmmma«,wui’mﬁmmLﬁaﬂmm%uf:am TneilAedsnziuunuAniiures

WWeRvIyadiks 0.60 89 1.00 HA1ANEINFILA 0.40 D9 0.80 UAIBIUIRTILUNAILS 0.40

e

2

614 0.90 fiAmuvesiunsatulagldgnsduysednsuoarnvasnsouuawiniy 0.976 Jinaui
UNRF USRS EUTUUSLaUAN TN 5 Vadlsnsauludannddnauanuin1sAnen
Uszaufinwl Faminiidns eglutisnsuuuasus 124 89770 wUsNWUSEIUANIN & Wold
29U AITIATUNITHAILN
U598 990U (2561) N15ESI9LUUINYINBEIINLALDITN AL LIARN N LY
‘:‘I o U > = g-JI U = a U o o U ldqj d‘
ANISSEN 21 dMSULNLS I UIULTINANEIABUUAY Ya9lsasuuludINAd 1NN UUANUT
nsANEITsENANYI e 25 Laseddlenldlun1sidensed JanwuiduaniunisaiNingany
mMsvieuesinSeutuisenfnvineulaty Aenidunuies vunguvseianssud
15950udnty TnafuusaaIunsalldutarain 40 18 waslidndonlidonnauteay 4
L =l d! 1 Ly = I ) el' % = o aa a d' 1 [ [y
AEBN TILAALFILADNILLTUAINBUNALNOUDIINYLIINLALDITNALANAAY 4 SEAU
AN LuUIRdARviinuaennded (1I0C) Aaus 0.60 fis 1.00 ANEIUIRTUN
AawA 0.319 D4 0.748 ANANULTDNUNIRUU 11NAU 0.910 HANISASIVADUAINULTNBIRTILT

1A9ES19LAYNITIATIZNDIAUTENDUTNE UG WU UUIAVNNBETINBALDITNNG 5 AU 3
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AthmiinesduszneuSesaninnlumies fe nmzfihuazanuiufietey manAnauuas
AusURAvaUnTIaaauls Minvednunaznistuinusssy AnuBanguLaznIsUTUT wag
MT33uuazTeues InsitviinesdUseneu Wiy 0.993, 0.956 , 0.936, 0.808 LA
0.799 muanau HevilinsgauamunaunauAila-aiaas (x2 ) windu 503.846 Ala-auaas
&t (2 /df) Wiy 1.105 Apuihasdu (P-value) Wiy 0.0601 Aduisinaerdsi
aounduimwraimsUszanamauaaInpaey (RMSEA) wiiv 0.013 Adailinszsiua
gonnaad (CFI) WAy 0.993 Advilinsgiunuaennaoadsasuliieuues Tucker Lay
Lewis (TLI) 111U 0.988 wazendvilsnvesanadeidiaeswesdauiiivaeunsgiu (SRMR)
Wiy 0.050 wangin Tuwadinufiswsadlaseadne fnaeiunfiveanuuininusdinuas
9Fn auuwIRaTinwelurmsTeR 21 dmduinSeuduisoudnwinoutans finasiundly

sUAzWUUNARYSEWING T24 D T72

¢ U

wssing hgadu (2562) MsaisuuuiainuensGeudiesuinnssuluamssud
21 ddudnBoutustsendnuii 2 duindrdnanusituiinisanedseudneiun 20
$ruu 383 Ay wsesilefldlun1sisufuuuuiaaniunisaluuuidenaeu 3 fuden Aifinns
Tezwuwdu 1, 2 waz 3 %ﬁmﬁﬂwsmiL'%‘wiuazu"a’mmaﬂmmsswﬁ 21 wuseanu 3
AU AUay 15 U9 Ao 1) NIANASNATIALAZUIRNTIN 2) N15ANDENNIRTYIALAZ AT
Wity 3) MsAeansuwasnissiuile Siuaudedny 45 4o

Qmmw&uaqLmui’mmwmﬁmmq@qLﬁamsuaqLLUU%@ﬁﬂwﬁmm3L’§8u§u,a3

winnssulummssedl 21 fansuiiauaenndesil (00) s2139 .60 89 1.00 AE1NTILULN
sredeldnnamdulssansanduiiusssnininsuuusedevaeaiun Sasiunasiuun

FEMIN 412 83717 eanudeiiungiulaeismeanuaennaesnielusiegasdulseans

weath (Ql-coefficient) dALTRIBYTENING 950 e .952 uaziiANAINTRIUVBILUUTA
790U AALYIINU 952 #1529aUIAUsENaUlASIas19t98 N5 ASIEBIAUTE N UWT U Y

(Confirmatory Factor Analysis: CFA) luwaan1sndlpansiaenndasiuvayaidaussany wuy

(Y]

pimnuifiomsadslaseads dlacaunts (%) Sty 4.427 Aresandass (df) e
WAy 2 AredAgneada (P-Value) daviafy 012 Armauaaapdeulun1sUszaiu

ANMN90L0S (RMSEA) fianniny .038 1agasrusenaui 1)NsAnas19assakazuinnssy 3

QQ‘ o ISP

AUNTINDIAYIZNBU (Factor Loading) SAWNAU 920 ArduUszansn1svinung (R2) dien

Winiu 840 AnuAaamaaulunTIncwUsdanala (S.E.) dawindu .017 2 nnsAneeedl

[

s ukaznsUAUY dadiminesausenau (Factor loading) HALYINAU 1930 A1
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FuUs2ANSN5Yu1e (R2) fAwmindu 860 Anurataaaulunsinddsdunale (S.E) 3

=

AMINAY 016 3) n1sdeaITuarn1sTILile drminesAusyneu (Factor loading) diAn

s
a a o

Wiy 940 AduUsyananisiune (R2) Smwiatu 880 amrumainndeulunisindaus
Funald(s.E) fauviriu 017 druasidesuupssudsusls (op) Sawindu 750 was
ﬁWLaﬁaﬂanuLLﬂiﬂsauﬁgﬂaﬁ’m (py) HAWNIAU 510

Uil Fanadnslad (2563) malunuuiavinugluamssed 21 funsiEous
Lazuianssuvesndoutulssoudnu difndinaueaiiufinisinedseaudne
FIUNUNYS 100 2 $79U 359 Ay eseslefldlundedunuuninsuszanaen (rating
scale) 3 56U Usznausie 3 a9AUIENEU AD AMUANNARES19ETIALALWIANTSY WY
11 4o dunispnegaiinsaaawasniseitam s1uin 5 9o drunisdeaswaynis
LTI 9 VB 59U 25 U

AuALUUTA Sanudflesrsadaien fen 10C sevdng 0.56 - 0.78 T1ua

SuunmunNaElaeiA15EI19 0.32 1 0.76 nNNTATIziA L e sadalaseadnanudn
dwinesAusenauvestaraui 3 saduszneuiiidell suaNRnEEsEsIALAY

1 aa 14

UInNTsu JA192AI9 0.225 - 0.412 ArunisAneg1aiiiasuganazuatymidasening
0.454 - 0.543 LAgFUNTADAIHAYANNSITBTIAT9IN 0.313 - 0.443 AL TETien
0.904 Fafieaelusediugs wansiuuyTaiaistuidemany 25 49 ezuuuiy 50 Azuuy
AYWULAUTENIN 11.0 §9 47.0 Axuuy Sazuuuiade 30.13 Avuu wagdrudeauy
AT 8.228 AzLuU AMLTUAYLULINATTILALUUNTLINLISUNG (Normal Distribution T
- Score) 581N 26.75 4 70.50 wALATLUUINATFIUT (Z - Score) Fendng 2.33 011 2.05
wnassinsUsEdiung wafu @ seu Taui seuinn Weilevuuy 37 azuuvduld seaui
Jleflazuuusendng 32 - 36 azuuw seuneld Wednzuuusening 25 - 31 Avuuy uay
sEAUUTUUTS dlefinzuuil 24 asluazuu
dlevhns@neismsadauuinnnmadeiinnaedrordaarindidesiuiun
vowinueluAnseil 21 Mvnisine wuirdiulna Jussiuszreunasinuelumnissui
21 nfesiielunsTniinwenisFeuduasuinnssy THun Wuuneaoudsaaminisally
Fonnou 4 fLden wagluuiasdmUszana dunsmamnInazessionuntnidem
AU ismsadadonlaentsdmamadsiimiuaenadas (100) uagmamnIn
fuanufismsaddasiasnemieseiesduseneuidaiudi (CFA) s1unasuun
ATl i I duUss AvSanduiusseninsasuuy avuuusdedu 4 fude

Wane (item Total Correlation : r,,) Ingldgnsduuseansanduiusuuuiiesdu (Pearson
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Product Moment Correlation Coefficient) t-test Independent Item Analysis Iagld
wailn 25% uaznAaouATT (t-test) YesngugInguuaz AN UL Tesiy Tngs
ynduusyavdueaiin (a- Coefficient) regnsuasasauua (Cronbach)
faunnmsAnimsa s iaueniatouduaruinnssu fifedagulan
mAtetanifEnsuasumidlunms e niadeuiiasianssulneaaduguu
Ustfoidennou 4 fden wuuiadeaniunisal uaznamnmieSosdesuanuiiismsads
domlasnsAmnuaduiinisaenndes (I00) uazmamnmdunufismsaddassaia
MmemMslasgriednusenauledudu (CFA) 81unadiunnuddelaganldisnism
FuUsyavisavduiusseninsasuy AruuuTdedu q Awderun (item Total
Correlation 1 ry) Iﬂsﬂf’u’gm5é’mﬂiz§w'§awé’mﬁuﬁ’uwLﬁaéé’u (Pearson Product Moment
Correlation Coefficient) t-test Independent Item Analysis lnglginaila 25% wazvageau
Al (t-test) YOINFNFINGNFIMazmMAmNEAuAL ey Tas Bmdud sydvdueat (o

Coefficient) ﬁwqmmaamaumﬂ (Cronbach)

N1IVNAMATNLATD D

nsaMALeTesle Mgl AuANvAEIUIUBNTIAINENINTavRLATeleNlY
Tunssurmdeayaiionside Wi anuiiednss Aandedu uazdmnaduun [Wuduy

o w 1

(lwena 2360, 2554: 253-254) N1smAuAImAIaslalinudAyaENls mniesosilaly

o

= ¢ o a4 o 2 v o vy v o | ° v Yy
fpunnanEnamimue Wedllinuteyanvglaveyanlidaunin Wanusaunluiala

9

v a A

fudaisioamstanandudeyafiiedolild duiu doufasiedosdioluldfungusegniais
whosdinansndouamnnaiasiie Welimuiesosdiotudaunmifiesln Tunsm
A mvpILUY AT sEES ey u Inn s dbadety Wuwuunedeudsaniumsal
ﬁqﬁ?u?mﬁ’uauaiwazlﬁmLLazmrﬂﬁﬂ%%mimﬂmmwméaqzﬁaﬁqﬁ ANITIEINTI A1
F1uun LagAAud st

1. AT IS

1.1 ATINEYRINTIITEATY
1) auiln fnviostl (2558) leind1ndn mnuifleanss mnef dnvazves

wuunadeUatiy fiansnsaialdnssiuandonneiisesmsia vietaludsidesnisinld

agegnAemiugl dnvuranuivinsvetLuurageusay 4 uin
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(1) AiBansannanilenn (Content Validity) ¥1188¢ ANUENITOVDY
wuunaaeufiiald assmadevniilévinnsaou viensstuillomiitmuallundngas v
pssfuitlomitoglunndiiasesindngns nanfe Weasuidemlafviiniseandoaeu il
pssffuiiiomiy

(2) P Tiesmssnalnseadns (Construction Validity) aneds
ANaINsaveIuUNage U nldnsaRugassneifmuallundnges viedaldmnseiu
wAnssuRFesn sl ARGy vienssiunginssufieglummsiianeindngns
namie Wowaeudomlangfoatmuagessmnglidathas liiniBswAnausson s
aupsiulaudiwhnsaounaydeuteseulvinsaiunginssuiideanisin

(3) MNLTlBIMTIRANIN (Concurrent Validity) wainefs Amanangs
yosuuunaaeuninldnssivanmauduaisluiiagiuvesiniFeu

(4) Arufieansmiamensal (Predictive Validity) #1889 AUAILNT0
voneasiiofiaztonuaitinlurasildgniesnuanmiluisidusuaalagody
anuduius it uuuveaTesofunzLuNaei LT UTIngluounan

2) 3397 ey (2550: 105) ldna1211 FBmAeaissnsedenlfusady

4735 Ao

(1) pandipsnssmanilonn (Content Validity) udmaruniionsdlag
msleseiillon anugniowesutnadouiaziouaugnieseInuAnTIUsen
(Concept) AmpaTisn1snTIRRas i WAzuLUgRRoINyaLTelal

(2) arufieansemalasaaste (Construct Validity) WuiSmany
isnsalagnsfiansangasamnguemdngnsnltauuunagey WEia1sannTI9douU
wuunageUfiad s uiudamouimnlddndiuaenndastunugeaneemangns ialu
defideannsTavielsl uaznseunquudngmsuavildndiunvnzauisle

(3) AN TIEIMTIRNAN 10 (Concurrent Validity) S5vnanuiissnsavdin
fanmsorldlathesuuuanuuuneaesuiillunBsuifieutuiduauansovesiniies

= o <

puannaui s dingdanaiulutiagtudusiinat wieenainsanitdenndesiu
Anuduasanedle

(4) arufieansadsnennsel (Predictive Validity) 33manundiesnssuin
idumsRosumdnnismaseuluudr faeuinulihmeswamsasuaenndoatums

NAEDUNSD b T3 kalasnIsunANaauNUs (Correlation)
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3) lnena 3361 (2554) 1ana1ilidn anuiieanss manedis Anugneeusiug
99A39950 I UNTIALUAITNIADINNTIL IR Yi30LANUADAAADLANNLAUVDINANITIANULLD

dl' = 3 N a v v = [ = A ! <) vado o A
38N NIBLNEUN NIV W LNYINUANYIUSTIINIA mmmmmmmﬁLﬂu@mamuwmﬂmmm
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1.3 T Uszainvain1TinseiefausenaudieButiu (Confirmatory Factor
Analysis : CFA)
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1) A1 y2ashifiduddgy
2) A1 x2/df laimasiiu 2.00
3) A1 RMSEA uag Standardized RMR #ni7 .05
4) Ain Largest and smallest Standardized residual lsitfiu 2.00
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10) Model AIC fiftiaenia Saturated AIC taz Independence AIC
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)=

Correlation Coefficient) \as1nuuuinnisiseuduasuinnssudunvuusibidennou 4
Fuden wuvantumsal filasuuuliidondu 1, 2 3 uay 4
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wandlimauin iedeafletiy 1 Tuamstadiaed lidegldiniasinusunduia
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We @ WU AU UYMW UUEDUD NS BLUUIA
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1. F/mduszansuean (a-Coefficient) n1smAanudetiulagldansaseuuin
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1.2 feyandnasanasiunfdeaduimunuveingulsseinslauiase laenis
1 .«.u' 1 e" vV G 6 a
duinszareanlangsvsenauiiniuly
1.3 naeiuninlamsldianiengusevisaduvinuuns suias iesdu vizeausas
USNATAULANANITY
1.4 inuaiUnfsiaalinsUTuUsamemszn1sasulUamedinusing q 3
1 = a [ =3 d'
WUUBUMABLAUINA N ANNAINTaNAs UL
1.5 99AUTENOUDU 9 wonanfinanad nasinusnlglunisidonysziiiu
1) Mmssdunismageu (duiiiedesfenan gunsal @aui uagduaugy

naaev) lgenn wazdudounnawiuly
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2) gunsal msdenwuunaaeuiilifeaderldineuniuly dWRnsande

Luunageuniiauiewnse Igunsaitaysaliunsiuunaaau
3) 1781 1997nina1dia druunnidutilusaaulnddaialiuindn aeu

wuunageuithulgldaasidnaruuiuly
4) mudfnyresuunaFauAsd Ay o1 milanagae il AevirunRves

v a P v = o v a I3 v Yo o
QL?EJ‘U Iuﬂ'ﬁ‘ﬂﬂﬁaULW81‘1/1‘1/]3']‘UOQF’]'J']Nﬂ']'JVTu'{LUﬂ'ﬁLi?JUL‘UUﬂ'ﬁﬂsgﬂiﬂ,‘VTUﬂLiEJ‘LIL@']SUuz

AULBY 33EAUNTIRILIALLEY
AU AN88F WazsIAUT aneee (2538: 313) wnasUnd (Norm) unene 191119939

NNEDAN UTTEIENITHINWAIVDIALLUUINUTEIINTNTeU Fae9muar waztduasiuusig
UBNITIUANNANNTVRARUTBdsEAUlAvandNUsEY NS
andn AniAest (2553: 269) waEiun@ (Norm) Buned TaL93INadRNUITENE

A a v & A I3 v A Y]
fﬂiLL"ﬂﬂLL"\NSUaﬂﬂgLLuu‘iﬂﬂUiWU']ﬂiV]u&J'uJbbLUU@EJ'N@ LaglUUALLUUAINUDNTEAU

ANEITeEkinaeuIegsyaulaveanguUsyyIng uideslisiuauannweniazdusuny

Ya3UsEwns Miagrsiunugiundnazenalile

2. viansnauailunsasaneiung
Vet 2553:.269)
2.1 anaududunuiia nausegresiunldassnasiunfitinainnisduindu

MLunAvaaUsEung lunisdunquiiegrausesnsitisurilavaigis 1wy nMsguetiedne

1 3 Usgns o9fl (@udin An

mMsduuuulduszuurion SEuL UYL UINaY YIslResdendunuauianzaulagng

a I~ o
nIsaUsEInsluaAgy
2.2 iAuieensd WevazwuudeulliRsudunaeiunfnyinliwal @auise

LL‘IJaﬂ’J’]SJWQJ’]EJbLg]/@]NﬁUﬂ’J’]ﬂJL‘ﬂu‘ﬁ\‘i ANABAAABIYBIAZUUUNTABUAULA I UNAR LAY

Dussadaludedidgunlunisulaninumuneveinsuiunsaounsazass
2.3 fiamumuadie U AT NuUTEINTUBINgRTY N1simwie

Y
o

g13a0
U

[

walulad @an1nwanasi 91115150U Advatazaielinunasssauls ssdunusiUnfv

weEnE liuiutdvatst o1alunssduanuduasiedesasistuinludliiuasielnavialy

wanaUnAnIsiUREunn 9 5 U

3. YUAYDWNUIIUNG
'3 a 1 v U % aa i %4 = = v
W UNALUIlARNNANYAZYRIUSEINTWALANLAN YL YED AN M US s ULTs U LA

4 (auiln Smiiesi, 2558: 275-276)

3.1 YRAVDUNUNUNARIUSNBULVDIUTLVING LatkA
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1) inaiUnRsziurA (National Norms) fis nsasianaeiunaiilduszanns
WlUsewea Wy winaeiundvedivadnmanssesudulsyandnudi 6 AdeaeutinEou
Usgau@nunTil 6 uszina SnudniSeuiiliidungusedisdsiinnineg

2) nasiunfseeuriesiu (Local Norms) iunisadranasiuniissiuidnas
1 W szAudamia seavgne WudsslendlunisiSeuiisuagsuuresddeunsiazauniy
AU TAnSes o

3) inauiunAvedlseseu (School Norms) T5ai5auughudivunn g tiniseu
wiazduildnauinn Weatstersuusaritesarsziuiuanldaanimensguuds o
asunaiunfiveslsasounueily nsdlafunasiunfvedlsasemieavislungulsusey
Wennu B3enn inaeiunfAvedlsaseu useliudseuiisuinssunaazauiuins ey
Tngsiuvedlsaney waglduszliunsiaunvedsasoulane laefiansuiantanIsaauwLs
avTsundedeanUfasanasiunilingn

3.2 viavaunuNUAnINanyrIBInN1sidadAnIsUSauLey tawn

1) naiUnAesifudlng (Percentile Norms) nasiunfuuuiiadnemnn
AZLLUADUMNINNUSE1INT vidangusegiidumunuia udduiumsmuisnisain
nausiunivily eomanvesidusindiaiafngauaiu innvinfuuudifuazuuunsdo
Suguiniy azluvinauidlalld uianansawssuiisunasularnaumsnels Wy tniSeu
aunilsaould 25 Azuuy WeusunasiuninssiumuniadesiSudlvad 80 (PRy,)
wanen drdlaudnaeu 100 AU WARINAIALEY 80 AU (WNBeUNIIALBULTBY 20 AL)

2) wnassunRnzuuu? (T-Score Norms) Healldiusnnunsnzidunzuuuy
ipsgIufidEEnthuuInatkazazkuaaeld Sanumieaulunisuaramaneiian
oglutasnzuuy 10-90 Jrguuuiade 50 dawdswuuinesgiu 10 Senasuuuniiniinazuuy
T Un@ (Normalized T-Score)

3) inugiunfaaluil (Stanine Norms) ﬂzLLuuLLUUﬁLﬁUQSLLuu&J’Wlig’]u%ﬁ@
viila ustilAnuiins 9 ¢ (Standard Nine point) Azuutadnegd 5 fduidsavusnasgiu 2
AT WRazaln lutara NI AU NSRS EIUSBEaLURIN I RANLILAIUAR AIRIBEN

Y

9751 3 inasriundawelud (Stanine Norms)

AT LA b 1 2 3 a 5 6 7 8 9

SOUAZUDITIUIU 4% 7% 12% | 17% | 20% | 17% | 12% | 7% | 4%

Auagluainlul




75

4) nauiunniueny (Age Norms) LUUNARBUNIATFIUUNDEN NLNaUN

IS 1

UndmuengivegiimuinisluFesfieniuil enginiuasiimuinisegslvseanawiniuag

v

Iaunisaeiunsell msasanasiunddamnidyawazanuntn Jeuninausiun@lag

¥
add 1 (% LY

o1 a'.;uLL‘U‘UV]maam@maauqméwwmu’%‘amzmLawmwumaauf‘mﬁLﬁuﬁugmﬁq q
WU Ny sazAfinaEns usu

5) Lﬂmsﬁﬂﬂﬁmmzﬁu%y’u (Grade Norms) Lﬂumimmwﬁﬂﬂammzﬁufi’ﬁ
Boululsadou uuuneaeuiingyinasiunauuuidendudonifefu v fideuadranast

Unfatlailiinaziduiviitugu wu fdnwi adinmansilewiu dukuunegeuineinug

AVINENNIILABUTINTIN LU AdnVAliRAuAIA 1.1 - 1.3 wifiansanginseiudu. L,

1.2 5o 1.3 aglanazuuy Nazidunasiundvessyaudutiu o

[
&

WA Fuades (2545: 59) lowvanmuaiunalasldvanluniswussneiueanly fail

Y

1. wUemungudiegeuszns wazauduiunuveaiuiinigimanidseia
1 Y d’l
wUsoanlel el

1.1 naunundneludusey

v

1.2 inasiunineusn wisdessaldladn fedl

v v oA

1) inausunfsesunosdu (Local Norms)

2) ineusiunfseaunia (Regional Norms)
3) inenUnAseauUsEine (National Norms)
2. Uamuanwarn1skUasAzLuY tneenanudls 2 anweug Ae
2.1 pzuuunusiunfssuuilesiuning
2.2 ARULLNAIIUN AT UUAZRUULATFY
3. wlmudnuaigngunsidifiensouieuls 2 dnvus e
3.1 NUANUNATIRUNTEAUDNE
3.2 inaeiUnBdnunsesuT
4. WWasraunamund

v @

4.1 /Fgunsvndduiu lnensideunsnaingduruszninasiuuaeuiv

Y

ATLUULAIATEIY T Uni

4.2 lngo1fyaun1snegnsal Men1sHITUIALLULABULASATUUNINTEIY T

'
v v v a

Unf usiaze Tanwazilugduduiniianuduiusiugs Weveaeuanuduiiussewinemzuun

Y
aaulavaziuu T Und Mluaunsidunsala aall (auiln svniesd, 2553: 272)
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Tc=a+bx (1)
u b nxXyY-xXxY )
BR) e,
nEX2—(X)2
LAY a=Y—DbX (3)
il N WY WU X (AZLUURDV)

A o

Tc wiu  agwu TURR iAwinanaunsduassegluguilsiduves
AYLULEADU

a WU AIWAUSIEURSIR ALY Y

s
a a [

b unNu  ANUTURNEURTY (ANduUsEENDAISYIINIenINISNEINTA))
X WY AzlUUdRU

X uwiu  AedsvesnsiuuEey

Y unu Azuuudnsgiu T Und

Y unu Anafevasnsuuusngsgiu T Und

ninanudu fidelivannisasnnasiunflaenisiuinswrialosigud

a o

IndaneAzuuufuisuiuAsULIIATgIL T UnA kagAwiumainzwl T Unilngonde

auns lagldgnsnsmsunisdesiduding fsll (auiln dvitesil, 2558: 266)

100

n

PR = (cf+%f)

o PR unu  gundadesiduding
f o unu - AuRvRIAZkUY
a
cf L UY AU dsEN

N U 1UUNRNAI B

::4' ax o ¢ a ° ° ! s ¢ a
Luaﬂﬁnﬂ']ﬁﬂ'ﬁaﬁflﬂLﬂm%ﬂﬂmiﬂﬁ]ﬂqiﬂfluamm']LL‘VﬁNLﬂasla%um‘lma"ﬂ']ﬂﬂguuu{f]u

Weuiuazkuuinsgiu T Una dagaiameiagiuy T Undlagandeaunis Tunisudas

'
a =

ATLUULUUTILSAWINISLANUAVDIAZLULAUD LIALAL FINANTUINAZLULEDULAY

AzkuUIATEIL T Und Tuurazgnfidnvusdugduiunianuduiusiug

Y

JUADUNITAS1NUNUNR (Norms) Taganfeaunisnennsal
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1) Mswlaspznuuiulmduazuuy T Ui Sduseu #ail
(1) @571991579NANUNA  19eS89AzUUINLNN UM REWA N ALY
YDIUNLYULARTAUNAITOLTUA (tally)

(2) a0 f way of

. 1 . 1 Y oy oay, 4o B Y
(3) A cf +Ef(%mm cf +Efsuawumaﬂﬂum cf oYNUTUUUY
weildpn f vesdutiy)
100

, 1 100, , . 1 v
(4) teen cf +Ef1°d@fu Timﬂu (cf + 3 f)Tmmimamw

FUas@udlng ( Percentile Rank = PR ) WaAPQDA10INURLALAINISLANLDY T4

fdaviaueady 1 vSe 100%

o ' 1 100 = = = 1 !
(5) ¥1A" (cf + = f)T 59 PR flaluisuduen T a1ne1919

WWeUnTUasEUA NS sumise 4

97509 4 Maukesigudlnaiunzwuusnnggiy T Unfd

T 0 1 2 3 4 5 6 7 8 9

1 .003 004 .007 011 016 .023 0.34 .04 .069 097

13 .19 .26 .35 a7 .62 .82 1.07 1.39 1.79

2.28 2.87 3.59 4.46 5.48 6.68 8.08 9.68 11.51 | 13.57

1587 | 18.41 | 21.19 | 24.20 | 2743 | 30.85 | 34.46 | 38.21 | 42.07 | 46.02

50.0 | 53.98 | 57.98 | 61.79 | 6554 | 69.15 | 72,57 | 7580 | 78.81 | 81.59

84.13 | 86.43 | 88.49 | 90.32 | 91.92 | 93.32 | 9452 | 9554 | 96.41 | 97.13

9772 | 98.21 | 98.61 | 9893 | 99.18 | 99.38 | 99.53 | 99.65 | 99.74 | 99.81

o | NN AW

99.865 | 99.903 | 99.931 | 99.952 | 99.966 | 99.977 | 99.984 | 99.989 | 99.993 | 99.995

fan - aniln Andiesil (2558: 266)

2) Witguefdudlydilunziuuginsgiu T Und
(D msadieusumiatosiduding (PR) iuaziuu T unithetuiiin
MIeTiUSUFULUTINAINA I T AguA e s Idud IndidunsuunUng Fsleglumilsde
iy vailiieruaganlunisld
(2) Avesaziuu T Muuage (unadheiieway 1-8) uanvdnduuaznu

WIUBU (LOIVULAT 0-9) LEAINANAUIY
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Y o 1 o 1 s sl o v 1 100
(3) Whadumiadesidudlndnewinle PR = (Cf + 2 f)T g

ieuiunzuuuesidudlndfieglunat feddmedon 23 dumia Tnefiarsandiinseiu
(mnlaiflefinserulildenfilndide sitam)

(@) si8uenasutiu T wanAU annuuaRe (undneiie) warmuiundn
WgNWINEY (Wuw) 1w ddundaesidulvate 91.92 azldnzuun T = 64 3o
Adualesidunlvaiian 13.57 azldpguuu T = 39 1Jusiu

(5) mnsumisUesidudlydddualdlinsatugla 1 Tumseiliiden
elunsstitlndiAssnniian lihadndifesiuaiitiosndwiosnandiio Wy
sundsosdulngian 2.0 axldnzuuu T = 29 (ws1z 2.0 Ind 1.79 annnin 2.28)

(Y

3) NMSAS1EUNITNENTAT Hadl

TC=a+bxXx e, (1)
u nxXY-XXXY
139 b = m ....................................... (2)
wer  a =Y —bX (3)

e noowmu wu X (AziulEey)
Tc wnu  Azuul TUNA Aidnuaanaunisdunsiegluguilinduvesnzuuueey

Y AL AL UATIAALNY Y

[«]

b WU ANUTUVBIAUNTS (ANFNUTEANSNSYINUNEUIBNITNENNTa))

X WNY  Azuuudey

X unu  Anedsvesnsuudey

Y WU AZLUUNIASEIY T UAR

Y unu  Auedevesazuiuannsgiu T Und

4) MuleEkuY T Uni aneghuudaulnganfuaunis fail

TCz=a+bX e (1)
u nxXY—-XX2Y
1ie b = m ....................................... (2)
war  a =Y —=bX (3)

5 vengpzhuy T Und iielinseumguasuuulagede Tc = a + bx
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6) MsuvanrvneresazuLy T Unf Wunsinduduaviersailag
astagadndninasilrinGeudiuindduidaruannsafioushseiula nsdvueis
Useidlunmnmuanisnadeusnautagiun T oandu 6 sedu &l (d150 yayiFesimd uas
Ay, 2554: 195)

Awd T 65 uaggendt  wladar fuan

Fus T 55-65 wlain @

Fus T 45-55 wdain  weld
LRWIZASY T 50 uwlaln  Uunas
Fus T 3545 wlain  AeuYI9eeU
Fus T 35uavdnin udain  deu

= v '3 a a o 6’5 cgf I
NMIANYINTaFINaeUARluNWITeasll awnsoaguiduwuimislunig
o a v 2 ‘é’
ANAUNISLE A9l
(1) Benasranasiuniseaurioanu (Local Norms) lWunsasienusiund
Tuszsuldnagan stwﬂfcjuﬁaasmﬁtﬁuﬁaLmusuawssmﬂiagluﬁmﬁuazanamﬁ’u h)
o & = Al o v o g A ¢ = =3
UNLTYUYUUTLONANWIUN 6 @NNAFIUAUYANUNNITANWIUTEOUANHIUINIW
(2) dennisuuasazuuuRveglugy T Und (Normalized T-Score) lng
2FgaNNITNENNS Vinlasad
(2.1) uINUAZUUUAIIND () TuADYI AvuUULAazfmTITUeEIls
IWIUANUTUIENI I1UIUANUE (Frequency) ka3esazuuuantedliunn wai
C% a 1 a
AZLUUIDIUNLIFULAAZAUNAITDETA (Tally)
(2.2) MPLhUUANUDAZAL (cf) AUMILATINTLIVDIANUD cf-(f/2)
(2.3) yswrisuaswudlng (PR) = 100 [ cf-(f/2) 1 /N

(2.4) @519hazAuuAZUY T Und 91nAzwULEpulagfudunis

2o
TC =X _ g o L. 9. (1)
A s nxXyY—-xXxY 2)
19 Esn—=cn \LWV.. . . ol .
nZX2—(2X)?
wae  a =Y —bX e, (3)

(2.5) vepzuun T Und ieliinsauaquasiuulneefy

Tc = a + bx
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A A

(2.6) nMsuwdanuuinevaezuuy T Und Wun1sdnauyuinses

vala a

A laeasUagnedindninaeiviiniSeugiuindndugndemnuansadisuminszdula ns

Y

£%
v a

AuAIsUTZIUAMANNANISNAABUBIALUSATLLY T aandu 6 s2iu All (@159 yayi3ed

[

M1 wavAly, 2554: 195)

Awd T 65 uaggendt  wladar fuan

fud T 55-65 wladn A

fud T 45-55 wlan  weld
lANIASI T 50 wlann  Uunas
fud T 3545 wladnl  AoudIseeU

[
(% 1

Aake T 35 wagdnnin wlaln  eeu
a d't:' v
UINNYIVDY

1. ATeRAedulsyime

guald AIATIX (2556) lAAN®INITAS AT IAMAMLaEATIINTIUNG (Norm)
voauuuinvinssdinlunisufsaauliseatuandymdiny dmsuiniSoudulszoudnud
6 nauseglumaideedsd Ao dnissutuuszaunwdi 6 madeud 2 Jnnsfinw
2555 ﬁ?fqié’mimmiajmwamaéﬂy’umau (Multi-stage Random Sampling) 41121 370 AL
addenudn wuuTnrinueislunsuffeulseatuaniymdey dmsuiinGedu
Uszoufnwdil 6 $1uam 48 4o anmanaaesesedl 1,2 emeArsaunasuunlimsne
$uUNBYIIIN 1.17-4.70 Wa% 1.06-4.85 ATudFU Namesnsedt 3 mArs1uasuuney
5213 1.15-5.74 ehanaidesiuusazduiienfoue 76 - 86 manudeiiuiaturiniy 83
waznTAnemnasiUnfveswuuinTineetintun suunsulnseanuanUamidny
dwdunSeduUsranfnui 6 atiusuau 48 9 éaunisidunsasied T, = -13140.91x
wEhenvenena T-Und anaunislasad dauusnuensann 223 s 270 asuuuld T, faus
T76 9 T98 daudnswensan 153 89 198 avwunld T Aawel T, 89 Toe

U399 99U (2561) ANWINNTASLULIRTINEEAINLAZ AN ALLUIARYINYY
Tuamssudl 21 dmiuinidsutuiseunwineuane ﬂfjuﬁ';aahﬂuﬂ’]ﬁ%’aﬂ%u’aﬁﬁa
TiFsutulszaufnwmeulaeiimdsinweglunadeud 2 SnmsAne 2550 S 618
A Inlpgmsduuuunaiedunou wanisidonudn meaaadesfletnvinuzuazondn

5 9aAUsENaUAD 1.AuEAVEULANTUSUM 2.M1535uwaen5UIAued 3. inyedinuuay
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DUTAUSTTU 4.n1sHEnNULazANSURATaURTIRaeuls S.angiiuazAusuRatey
Tnefianwugidumaudaarunisaliuudennau (Multiple Choice) 4 fiden ufay
fudenilnzuuuuanaaiusous 1-4 azuunIRsyRUNgRnssuTiuaneendamsiivinusTin
uazendn lagadidernitesiisznou 8 4o 53 40 9o nanmsmaunwaTesionuingl
FdviianuaenndaIRINe 0.60-1.00 sy Avsanduius semisazuuns e foua

[ o

AZLUUTILUUIATATOWITIMUN -0.109 — 0.748 lnedIduAniaantanilenunadiwun

[
Y '

faus 0319 - 0.748 Faudumsrunaduuniiganiiaings aenudeiiuseduieus 0.508
- 0.683 uazAPIeuTRTuVNAY 0.910 Anflssadddassasalneihimn
2IAUTENUINAL Wi 0.993, 0.956 , 0.936, 0.808 wag 0.799 anuasiu dduiinsyau
AnunaunausenIlunaiuteyadslseinglanla-auweis (x wiiu 503.846 Anla-
auwasdusms ( x2/df windu 1.105 Arutnazdu (p-value) Wiy 0.0601 Ardadsn
yasdafiaetadsiawranisUssnamAunaIaAien (RMSEA) Wirfy 0.013 Aduilin
JEAUANNABAARDY (CFI) Wiy 0.993 AdvilinseiuanuaenmdasUseuieuvas Tucker
uag Lewis (TLD Wiy 0.988 uagAdwilsnuesanadeiiddesuesdamivdeninsgiu
(SRMR) 11U 0.050 uanein luinaiipanuiesnsadslasiaine uagnisairanmusiunives
wuuinvinwsilauazonTnlagnisiinsuuuaInnIsnoukuUInvesnguianedns wwlaaduy
Azuuu T Unf uazdfureneasuuniiung Ssanniaifiuteyannduiediedazuuudaus
94 f1 158 Az fiAvesaziuy HunAdwus T24 9 T72

WBuns vieniivinglyn (2561) lAnwIAIsRAILIAN Bz RNZYDILUUIATINYENIS

a 14

Sguiinviumealulagansaumeuagnisdeasuieanissun 21 dmsulidntnAnwsedu

a v a

USyay1audion ngusiieenslunisiTenitife WonduunuanIneauuazfiunuauen e
WdviseaeAaUnmeunisiieniuulanganImIL 8 WINYITY  I1UIURIBENEIT881984
Rule of thurm lgszudtunisiinsieesduszneumsiivuindaogseg1atios 300 518 41U
Toyald 301 518 HaNITITENUI NaNISUsEE AN AN BEIANIZYRMULIA Tun1nsay
a0 ldl ! U 1 ldl 1 U = (3 lﬂl a
fAafewiiy 4:23 uazdrudsauusnsgiuwiniu 0.25 dauninluinaeiuin Wefiansan
a1 s dululitidnagie 4.20 Adudsnuuainsgiu 0.28 damaimain fnu
o = i =i v = D
ANUMINEANAANRRY 4.34 Adiuldsauunngg iy 0.36 fAunmunn AnugnResdl
! d' ! ! d' I IS
ALadY 4.16 LarAd@uloduuinsgIumiiy 0.22 JAMANUIN NANTATIADUAMAMN
YDIMUUTATINYENT5WINTiuT sewiegndlun1sive wiadu 3 diu liun nsnsisdeuay
E9RTATLATIATINVOUUTATINYENTFRANTY MuNTIATIsesrUsEnouedudu lny

19lUsunsu LISREL wudn Tumansinvinwenisivinviumalulagansaumeuaznisdoasun
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Anssuil 21 vesldndnAnudTyadude fenuaenndosiuteyaiBsusziny (Chi-
square = 47.72 df= 36, P=0.19 GFI = 0.99, AGFI = 0.98, RMSEA = 0.02) N1571333&8U
AnsissvesuuuinTinugnsaeaslael flvsunsaAnevimneada Saauiedy
SeAUad ( =0. 75) LagMINTIAAMAINTIE VR UUTATINBENTIWILY WU kuuin
Vinwen33viviue §A181U133uun (tem-Total Correlation) ¥83tafAO UK UNATTIUIY
31 4o TeiAgrunaduun () eglutag 0.2-0.6 fiTedsldmaauanuunnsinswosdade (-
test independent ) wu1 dafadiuau 36 4o annsaduunnguifaoulddsiu uuua
finwenisdiiiug atuil feuniwifaiunnuifiemsadaion anuflemsaddasaig
ANLTIEs WagANNWIETe

Unditn Funadnsled (2563) @nwnsiaunuuiavinugluamssei 21 du
madsuiuasuinnnsuvesinGeudulszouiny nqudegndlunisidendell tniFeuty
Useon@nudil 4-6 1w 359 au Fdldnmsduiesnauuuuisiy indesdiofiadady
LUULRTUSTEINAAN (rating scale) 3 5efU naN1TITENUIN NaNTIRENUT wuuTadl
fiautufidnenmduuuumaUszanue 3 sedusuundu 3 osfUszneuldun fu
AMNANESNATIALAZWINNTTY 91U 11 99 faun1sAReE TR s alazn1suA Ty
$1uu 5 o frunsdearsuazmissaiiesiuan 9 4o 2u 25 de fanuilsnsadaien 3
A1 10C 581379 0.56 - 0.78 Hmadunaunailagiia1sening 0.32 3 0.76 N3

¢ =

AATILIANUNBIHTITILATIAS 19N UINUN TN B9AUTENBUVBITDAININNS 3 B9AUSENaUL

e

v ¥ a

AR AUANANES AT IALAZUIRNTTY TA152943190.225 - 0.412 AIUNITANDY
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