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ABSTRACT

The objectives of this research were 1) to explore the learning problems
of grade 7 students in Sarakham Pittayakom School, Maha Sarakham Province; 2) to
develop a learning management plan based on the STEAM education concept by
producing workpieces from waste materials to promote integrated science process
skills and scientific creativity; 3) to study the efficiency of the learning management
plan based on STEAM education concept by producing work pieces from waste
materials on the topic Plant Life in Science Subject for grade 7 students compares to
the 80/80 criteria; 4) to study the effect of learning management plan based on
STEAM education concept by producing work pieces from waste materials on topic
Plant Life for grade 7 students. The research was divided into 4 phases with the
samples in each phase as follows: Phase 1, the samples were 42 grade 7 students
and 5 science teachers of Sarakham Pittayakom School, Maha Sarakham Province;
Phase 2, the samples were 42 grade 7/8 students; Phase 3, the samples were 42
grade 7/12 students; and Phase 4, the samples were 42 grade 7/12 students. The
research tools used in each phase were: Phase 1 included 1) the observation form, 2)
the learning problem questionnaires, and 3) the teacher's interview form to analyze
the learning problem in science subject of grade 7 students, Sarakham Pittayakom

School, 4) the integrated science process skills test, and 5) scientific creativity test.



Phase 2 included two learning management plans based on the STEAM education
concept by producing work pieces from waste materials. Phase 3 included 1) the
integrated science process skills test with a discriminant power value between 0.25 -
0.61, a difficulty level between 0.48 - 0.79, and the reliability of 0.98, 2) the scientific
creativity test with a discriminant power value between 0.30 - 0.61, and the
reliability of 0.87, and 3) scientific creativity test. Phase 4 included a learning
management evaluation form. Statistics used to analyze the data were Percentage,
Mean, and Standard Deviation. The hypothesis was tested by t-test (Dependent

Samples).

The research results were as follows:

Phase 1: Results of exploring the learning problems in learning science, it
was found that most of the learning activities took the teacher as the center of
knowledge transfer, focused on lecturing and students to memorize, and take notes,
focused on content rather than skill training. Therefore, the students had little
chance to do the activities by themselves, and less integration with other subjects.
Students can conduct experiments according to the procedures in the textbook but
cannot ask questions or problems from what they have observed, which is the
starting point of seeking scientific knowledge. In addition, students lacked interaction
with peers in the classroom and lacked self-confidence. They don't dare to ask
questions, think, or design new things that are different from existing things or
examples in textbooks. They tend to have similar ideas and lack initiative and new

ideas.

Phase 2: Results of the development of learning management based on
the STEAM education concept by producing work pieces from waste materials of
grade 1/8 students who were in the experimental group (Try Out) were effective in
terms of processes and results (Ei/E,). It was divided into 2 aspects, the integrated
science process skill was 81.07/80.24 and the scientific creativity was 82.14/81.08,
which meets the established criteria of 80/80.



Phase 3: The results of implementing the innovation to solve learning
problems, the comparison of scientific creativity before and after implementing
learning management based on the STEAM education concept by producing work
pieces from Waste Materials found that the students' scientific creativity after the

implementation was statistical significance higher than before that at the .05 level.

Phase 4: Results of evaluation of innovation used in solving learning
problems for grade 7 students who studied through learning management based on
STEAM education concept by producing work pieces from waste materials was at the

highest level (x = 4.65, S.D. = 0.59)

Keyword : Science Process Skills Integrated, Scientific Creativity Thinking, STEAM

Education, Pieces from Waste Materials
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WUIAA LasngENeINULUIARFZRANANE
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AUAIAU AIU
1. ANUNUYVBILUIAAFTANAN W

Yakman (2008) Na1131 STEAM EDUCATION L%UgﬂLLUUﬂ’]iﬁﬂU’]ﬁiﬁ%Umi
s ingiemansuuuiaiy efmuwinuznisAnaiiaassd dnsdamaiouiuuy
ysann1sdedisngusnanasiiudne (STEM Education) Usenausnenisieuiineimans
(Science) wmalulad (Technology) IFanssuA1@ns (Engineering) Aauy (Arts) Uuﬁuugm
nsi3euimnsadnmans (Mathematics) Tng “A” w3edvnguausiiysannisifisdiun
VTN AAUNTTHN N181ITTUNTIH UTIY InTnen daumiansuazuyyeaansnig
Fsanansadlasearadunseulnenmsnaunundngmsysanns

Riley (2014) n@1291 dgAufAn®1 ADLUIAANIINITAN®YI (Education

Approach) d@wsunisiseuslagldingrmans wmalulad adinaans Ienssu wasAads

be

deduuumailigiSeulugnszuiunsduasy Mseiuse wagnisdediaszst uenanil
wdr msFeudlddndudesegluionfounaoniint msfinisausunuuiiuiie sauvs
Ar3as wasUFuunSeulidenlesdnnindonivmysaumstuiiunanuiiuanseon
LazAITENISUSTEIUANAN NS

gns nBRu (2560) nanile STEAM J1funuamnsnisdanisiFeuduuy
ysannisithAausanysaunnisiunisinnisBeudinemans wmelulad 3mnssy waz
ARIRANENS

gin lownfisena (2562) n@1391 STEAM EDUCATION tJunuafnlunis
%’mmiﬁﬂuifﬁyjimwma 5 @19713%7 lawn Ingdans (Science) inalulad (Technology)
AFINTIUANERS (Engineering) Aae (Arts) Wazaiina1ans (Mathematics) 413An15i58U3
el iFouldasionszsin wagiauvinuzeing q fqmjmsnofioduaiulvigiFoudanny
aulalasy wanammmeusenuies wazysanmavinuzfisnduanltlunisisedin

NNSANYIANUNINEVRIMIARAEANAN Y a3Uladn agfufinyy (STEAM
Fducation) 13nefis uumansdanisSeuiuuuysannsfiiamimanunfnasidudnu
(STEM Education) Tngiiisnileniivnaaussauiuinemans wmalulad Janssu uas

ANAAENS Fausazillomanszanunsnideules atuanudaiuwasiu
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2. arulunuazadudAyvesazfufne

Fgms InS13u (2560) naMAsABuALYesILIAA STEAM Education Bssimiun
nagiAnAnea (STEM Education) unuinianisdanisdnuisjadunisdaniniou
nsaeuluivinearans (Science) inalulad (Technology) 3FIn558 (Engineer) Lay
AdlAAER3 (Mathematic) lnsaatuingnanansuralseinaansgaiusng (the National
Science Foundation: NSF) iug33uldsenan defadarnuisniindnandrasuduusineu
Tnevhluudaduazdnnisdounisasunenauanszin desisanudnnisvesasda (STEM
Education) Huazthanseviearuniundia 4 a1win unysannsidudruniidunisdniseu

nsaeulnen1stimalulad usanaunaumaluladluuisdiu lnedwasuliinnlnudn

'
a

assassAnasnIstmdlunsuitaym wasihluvssendsedaniseuidelula

AvAuAnw) (STEAM Education) S711131NHANISANHILALNITIVUVDILLALIU

(Yakman, 2008) Tngfifiugiuananasiiiudng (STEM Education) Fafiifunsiseuiuuy
ysun1segiiidavang 4 a1y Ae Ingartans (Science) inalulad (Technology)
IAINTIUANERAS (Engineering) wazAmnA1ans (Mathematic) lnaazfu@nen (STEAM
Education) Léfiuda8nus A faue (Arts) Wy STEM Education naneidu STEAM
Education 6‘?}@Lﬂuﬂﬂiﬁauimuyimmimmi inweluymaineeans (Science) walulad
(Technology) AfINTsuA1EAS (Engineering) Aag (Arts) wazatinAa@ns (Mathematic)

Tl a.a. 2016 Uszinalngliiuwuifnaziu@nwiuniaundundngnas
gneans STEM+A Tagan1duninnssunisiSeuiunine deuiing uay Imagineering

YV a

Education nangns STEM+A wiulviseublnduinwen1siSeus waznisairauinnssy

Y

YV a

duasulvifizou [Wulndn dnuseiviiarunsnadisuinnssuldedranuizanaiunsn
moulang Thailand 4.0 ndngns STEM+A 1HuN153ANSTEuSUULYIAINISAIEINeIeans
walulad Amnssumans Aavs uazadamani lnoideslestuimgmisaifinuaiaiion
anusluitamn Ainsgh dueseh uassosenainsassaadiv o 16 ssaumsd wiFeslng,
2559)
3. a9AUTENRUVRILLIARRANANEN

Yakman (2008) laliFd1inaau wazn133uunasAUsEnauresasiufAnw

15 5 asduswnou fail

a a

1. Ingaenans (Science) Ao N19138UIAINTDYITINIUTITUYA

Y

wazlAlNISANYINANTENUTLANIINNTZUIUNISNIINGIANENS TIUTELNBUASINGNANERNS

Tuareng 9 Ao Wand F1Inen 1Al salAmEns IeImanTeINA Lazdiall
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2. walulad (Technology) Ao Asfluyudadielu Wudsauniseanuuy
Fadumuanansodmivlanuiamelulad

3. 3Mn551 (Engineering) fie N15kdmuAnaieassd wavnssnefildly
Indinmaniuazinermanilaglimaluladidusiunilunindesloaiieaiinany
Tfiulan

4. alnAans (Mathematic) A9 N15138U3AILAY wazn1sANiuay
flvadin 1591A0ANI5IA N15ARsIERdeya auutanilu n1switdynn nisldmana
wazmsfigatinsieans (samfeslnadifunagdauasngui)

5. iUy (Art) Ao n1si3eudiRsafunisiaundsay nansevu nsdeans
waznsihenudnbanuiaued uasUsendlluedn Jaglu wageunen

d3uns dam1 nauyidny (2558) naItedAUsENBUTBUIANAEANAN Y

dmsunisindszaunisalnisiSeuiseauysuieguiuy STEM TO STEAM PLUS STREAM
AND STEMM @sUsznaudeasdusznau el

1. Inermans (Science) Uszneueamsyludmifstesivineimans
B LPU BadUsEnauiiugIutessssNYIAlan A9e1fing 0and dnna Audu wai
NELa WNANNT Laginenmansdaniw Wy AdTin a35Inen wazdinaine) 1as dwing q
wanildnoglunguanssiimafouveadnUsutolufessssumfseufuasdnnndousaudh
munananInsAnwUgudy 2546

2. walulad (Technology) Usznaumeinueyednislininug Aduea
\n3osilogunsailunisBeuiuazujdafanssy dudunislivinueiiaiugivineaans
ANAANENT LaLIAINTIUAENS

3. 3MINTIUAIENS (Engineering) Usenaumieyinye LazAIuAnTIvuen
Tunszurunsmilugnisufia mseenuuy msuAdym nadeslesauduiuues
Awing o maiedeulmshutuau Aaus nsUseAvg 98¢

4. afiaA1ans (Mathematics) UsenauniefinyesuagAIuAnsIveen
Tumslimama TaelmSeusifenfusiun gUss JUnse vunn uavpautRvesderng o Loy
whwiin ey Awgs e unslddeniaBeuiuesnse uaznisaouuuuitugussa

5. AaUg (Arts) Usgnaudieiinwenisfinadneassa n1ssuiainuay
TAnlduansoonynaensunl anuddn uazdunuinis Wy nisdeunm mstu n1sdnus

nsfadey NMsiuna sty 1559 N1sUsERYS 8¢
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STEAM Usenaumae
Science A® USEIRANANSSITUTIA @15¢ hUIAR LATATTUIUNITNIG
a 6 = a a = = aa ara 4 aa
Inedans: Y33nen Tad 1Al 558INY7 WANE waro1ni1e wmatuladyinIn wag
a G4
YIN1SHNNY
Technology A9 sssusIRveunalulad nalulagiudiau N1508nNLUY
Usglgvilanmalulaglulan saudunalulad: n1sinwns n1sneasis n1sdeansdeya
ASUNNE TUHILAZNEIIU NSHAALALAISVUA
Engineering fia n15tinana ndnNn1s wagn1sadieassAvuiugIu
INeFEIENT warAlnA1ans Wweldmaluladlunisasn@ssa: N15OURAEINIA N1SLNYAST
anUaanssu wall Tesn Aauiiames bl dsandon v04Mal gaaInnssy agszuuian
1AT09INING Auus DaadesnasiniTouasumiayns
Arts A8 NSEDANTNITASI9ANUTNTA LIRS NAUAR WaTIUUSTIULTL

1 1 a 1

Useindifidesioaned dUaq0u uazeuran: Naudald aun3 nswdeulmsanie/uigaal
ATSLERS AN¥IITIAUNTIY TRInsANYIUSESRenans Usun n1siles Inanen dsauinen
WINYT 18
Mathematic i® #7318y wagn1sUUF (Ar1ulm): HvAdlaunandd
isvndn a3lnadii sdeans uaznsileszideya uazaminenly wagnisdiunis
WNJeyn MsTvsNg wagnanguneges)
INNSANYIBIAYTENBUVDIMANNTISBUIMUMIARAEANAN YT WU
Usznauae 5 aedUsynoundn fedl Ae 1) Ineaaians (Scence) 2) malulad
(Technology) 3) ANT5U (Engineering) 4) AmnAARS (Mathematic) wag 5) Aavy (Art)
4. u,mﬁﬂu,az%y’umaumﬁﬂn’m’%&mim’mu,mﬁﬂazﬁmﬁﬂm
Yakman (2008) lau1t@uensaukui1An STEAM uiafisyiin STEAM

FawvsseRuiuresiomuazsunuunsly ladediae

'
P

] o o & d‘ ~

Yu? 1 Content Specific \utilamarseManiziatzadlusigaziden
Futunsfnwmdssyaulseufnwndanuamzniannnimnasuturestsiie

3 a . . . orm < I 3 val 1 4 = q’./’

Uuv 2 Discipline Specific LUUNGNBIAAINUFNLUINIUFATENT NITANYIVU
HUgIuveeAIanTtulAaa1vl el tuAnyINugIuveImans Junugdniuseaudy

Uszaudne wardseudnyd
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v A

Tufl 3 Multidisciplinary {un1sdeuiuuvanaiviiv Agatdunisda

ANSANBIINYIFEAT ULTINTITWUIAR STEM wiads1anadulaenenfalddnsaanasgng

v v a

Faaunsatdudiasunuianuan SndnfanssulaenisHIun1sAINUATIS e ©SalasIng
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a wa

FawrmalussAutuilvunzdmsuseautuliseunulunsu)on
Ul 4 Integrative N13Y3UIN15 WWUNISTHBULEIAIAASNLUIAATD
STEM waz Arts iseiulaenunisasieufdfidunanunseduiisesildsueunuiy

Junisysunisillenanszwasisaouiilin Arts dunumliddeslundn STEM Feaunsn
A

?iqLﬂ%@ﬂﬁtﬁmJamﬁumwiuL%amﬁiamaaﬁwmagj FUNUNLANSTUTEAUUTEOURNWIAUD

o =
UTYUANEN

[ [V
v A v a1 Y

U 5 Life-long Holistic N1SANWILUUDIATINARDATIN udung e
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LR ISERSveIAunnNA YndeRanusaieuiiuueidsiulamediies

1: msBeuinaaadia (Life-long) .
o D9ATIN
(Holistic

4: nq‘u”ammmzma (Discipline Specific)
»
=
2
- w 13
5. #15EIHNANIENN 5

(Content Specific)

ANUTENBU 2 BAAINTBULUIAA STEAM

P - qans N5 (2560)

Yakman (2015) Nd1771 ASZUIUNISIUNITIANISISIUNISADUALAUANYN
1 3 9u Usznaume
Jui 1 N1sumausLlan (Context Presentation) WWudumaunistiiaus

anUN13AIvTeITeeIINe 9 nszduanuauladialiiSeuAnuiUym
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v [
o & o A

TUN 2 N158NUUUAS19ETIA (Creative Design) WWuduntniFaulaasns
NILUIUNTTAN LagNaIuIn21875n15A9 9 dniseulauanddiiiutsmnuanadieassa
agnszau idnSeuldvinfianssuaieassAegnedase daiuuszaunmaniuaenssuiun1ssi
a a & & &
N13AN LazUTeAYgIueaniIUuT U
Tufl 3 N155U5M991518) (Emotion Touch) udunouiinauenau
nUszaunisallunisyinanuivae aasnsuiinauguilionaduass
Riley (2016) oS unatunaunisesnuuunisastsiesssunldasfu

[ 4

{Hugudnans (STEAM-Centered Classroom) Tagifunssniunisusiagdunoulugnism
fmeurasanudaluuniseu (Essential Question) § 6 tunou fil

1. fuszyaniunisn (Focus) a3 wazdnidousamsudonmanuiididn
Wonaunsoudledlymvesaniunisallaaniunisainis

2. fuAnsIgvianIun5al (Detail) iuduneunismesdusznaufiaiuayu
Yaymmdedanu duneainuduiusivesdusenoudu 9 nsoangveilam SauvaTTee
vi3enszuunsitniSeuldlunisaeumny

¥
v v

3. FufinwAuA (Discovery) Aan1sasiiauun lutunouliniseudnw

v Y v Ao & A aa v a ¢ Y A @ Ao a Y]
AuaTmteyandndu wseisn1sundamt aginsiznaus nIevinweniniieudin
WedouinwznszuIuMIwatuliiutlniseu

4. Julseyndly (Application) ndsantnisewdnladyrivieiaiud
a X a faa Y v a Y aa v a %
ARTU LazIAsIzsiownUann UniasuaInsalsuainisnsui Uy ninieninlssnouvas
sutedlagldvinwenszuiunis wasanuinlaanmsinwiAuadl gnmsujiRaieassananu
AIRAULDY

5. JuN13ULaUD (Presentation) WALSeuUIN1TUILAUDNAIIY wanLUAEY
v A o a & aa o v | Yo a v a o
Taya Wesuilsmnudaiuniuisniswansesnvesiniteuluries YrelvinSeulssous
BnslikazSutoya

6. Tuusziiiu wazUuUTe (Link) dniSsuazvioumudniiu Jolauonuzi
laannisuandsudeyandnus TIuTWinwenTeUIUN1TU0IRULY TnTEuaINTawilY
HAULARIUADINTT LATASTNATIALTADNTUY

College of Engineering (2019) lfaSUnetunauNTEUIUNISITEUTAIULLIAR
I = 1

ArANANYINIUNTZUIUNITRDNLUUNAR A uTINITIFnssuiaunlulgnieg1sadneassa

AMuUUAl) 6 JuNDY A9
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1. Fusey wagtmuadam (dentify the Need) fnsununiudunoy
YINITOBNKUUMTIAINTIN TaTansesieafuaudesntsdmsulasants fnualam
LAZATIVADUTDAINUA LazUaINnTRIlATIATT

2. FuR1Un19348 (Research the Problem) fniFsudududoyaain
WAEASEUSAN o 1 Dumesiln uITasg 9 Ffeatudlyniieadanufaniseanuuy
AR U

3. FUSTANALDY (Brainstorm Possible Solutions) HAL38UIINAUAS
ualanuAn warszamaNes ieaeisuitymidululsegisaihassdlsildunniian

8. Fudszdiu (Engineering Analysis) TniSeusiufiulinszinisonuuy
nadenssalunisudladgymiildeonuuulitonun Weniuuamianisudledaymai
Fuldldinniian 1 wamadielddiiunsadsassddunusely

¥

5. TUAS1Y LAENAADUAULUU (Construct a Prototype) Wni3sulssus

Y
WNEINUTUABDUNITHARVDINTEUIUNITOONWUUIFINTTY WASASINAULUU UnSauazlasu
Uszaumsalnisldianneaseniled nieunsdnauesunuuiuanuludusey

(% '3

6. TuAiuN1sUsTEY Uasnandnugitugaying (Evaluate/Manufacture

[
= ¥ v a Ll

a Final Product) iiethiZeuldfususuiuuiiadneduud dnidsussfessaiiunisesniuy
MINAATUIY Az Yan gunsaliaTestions 4 fe
lnans viunsnd (2563) IdiauguuuunsSounsasunNLUIA.

STEAM iildaiasuinugnisadiasssutanssumanaluladvesinSoudussoudne
Usenoudie 6 umeu u3e 6Ds Ao

fufl 1 nsszydiamn (Define) agidngRanssy wieufuldmauiiie
nszdu Medsludindsgdriu afrsaniuniseng q Wmiuszauniudniuielils
Peagutadymauninuneinisvestinieu

fuil 2 usmdeya (Discover) agdndrduitimane wazdosin Anw

[ [y

Aunimmadiaitnisdnnisiieud AesgiuiunvesnisianisFeus dndifugauszasdi
Foulosiudiness den wazazuuuamanrndululs

Fuil 3 ponuuUITNIsURTg W7 (Distribute) AFYsAIN1T Tneiy
nsrvaumsynulidnEeulsnudmune uagldlunisenedinisussidiunanisnisauaii
Annidaaneideya madeniBuidgmiinifeusenuuuiesnenisesuie Tagldnnsia

AN 2 07 ¥I9N15I9NMN 3 TR N1F519NINANY WUUIIADS UIBLUUINABIAIIUAR
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v '
v A a a b

Uil 4 Wanun (Develop) Agtdugdnfanssunisiseuinduligiseuininu

Y

14 [y J

] v & oA A = P vy Y = - o
Suwtulungu dnsuanwdewious uaglvdeyadeunduuniiseu ensiagauainui
AN TAveis Y TINTIBDNLUY kagimuIAULUU (Prototype) Yaswananiialdlunis
nagauwAaNglun1sLATy

TUN 5 NMINAEeU wazUsuiliuna (Decision) AFUsITINNSIENUAULUY
ety Inenanlaeiagninu Tdlunsusuuse wasiaminadnslaiuseansamlunis
whdgyu asloufiRn1suilaniniuidsnis wazdunaudilaaunul

gj a o [ s . A % a a

Tuil 6 Mmaauenadns (Display) Ae A3 waznisunTIvgeuUTEiiiy
AAnudsvemanuRensainaniuriviediveaaiedddinfidtegsenindde wasimun
agdlsbinaauanysalidtuly uwaruaninuAnmiufeanuUsEloviemanuias sy

INNTANHIMUIAA LazTURIUNITIANITTEUTAILLWIARAANANYIVeY

tnnsAnwndanuvainuaty auinguizasalunisdaasunszsuiuns waevinvednanu

N

[

Werhdeyauasy warduasiendunaunisinnisiteuinuuwiAnasiufnw Usingaa

e

#1319 3

159 3 KANTaTU LardunsERtuneuNMIIANITSEUIMULIARAERANAN Y

College of NANS
% Yakman Riley ) - NAN13
YUN Engineering YUUNINU . .
(2015) (2016) GNGERE
(2019) (2563)

1| Msdeue Tuszy TUTEY WAL mssvyldam | seylegm
e anunTal Auatlgym (Define)

(Context (Focus) (Identify the
Presentation) need)

2 | mMIesnuuy | PRI JuANuNTIde | IuTiNdeya | Ay
GEUNGERL] anunTal (Research the | (Discover) gy
(Creative (Detail) problem)

Design)
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College of \enans
% 4 Yakman Riley - - NaN19
YUN Engineering YUUNIHU . .
(2015) (2016) GNGERE
(2019) (2563)

3 | msfuine fudnwduet | fuszauaves | penuuuBnis | senuuy
915u0d (Discovery) (Brainstorm wAtgym 28n13
(Emotion possible (Distribute) wAtgym
Touch) solutions)

4 - futsvgndld | futsudu Wouwn I

(Application) | (Engineering (Develop) Ay
analysis) ALTUNTT

5 - Fumsiiaue | Tuad uay NSNAERY | NAEDY

(Presentation) | NAABUALKUY wazUsziliung | Lay
(Construct a (Decision) | deus
prototype)

6 - Fulsuidiu Fugnfiuns N15ULEAUD Usziily

wazUiuuse | Uszidly HAGNS uay
(Link) (Evaluate/Man | (Display) UTuUse

ufacture a final

Product)

1NM1579 3 mamiﬁﬂm%’umaumﬁmmiﬁauﬁmmLLmﬁmazﬁmﬁﬂw ANNLUIAR

994 Yakman (2015), Riley (2016), College of Engineering (2019) Lazlonans YHUNTHI

(2563) U1 TURBUNITIANTTIIEUIAUNLWIARALANANYIVRIUNNTANYIAI 9 TA1Y

dennaednu Usenaunde 6 Tunau bawn 2uf 1 seydaym 7un 2 Gesizidgn

o aa Y S o a S °
YUN 3 @@ﬂLL‘UU'ﬁﬁﬂqiLLﬂ{jqu YUN 4 N LAZABUUNTT YUN 5 NAFDU LagUILdUD
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5. daasulvdniseuldiunuinisvenuies wazendesvuweilatniseull
a A v = P aa % ¢ A A
FJuauINTTLUaNNIEaY Fadunsianseanien1silningsisuaseassd v3eTuruNay

v A N o s =i ! < €1 o

vosniSsundn s dununiUaniniuazilulselovinoding

6. duasUNITUIUNTANATINETIA tnedaglitniseumanuduiussening
tayalususuunudanluiannidy duasulianisuidymiluvg q wazdanundndeamis

a

anteynun

oo

A¥ads MIFuAUAs (2561) lalausuuzunumvasashunsduasuaiufn

AS9ATIANADAARBINUNDILIUT Ratl

Y]

1. 9PRANTIUMIBUTIEINALUUTIUU LAY

N

. dnussemeliiesseunuudase aune q Wuiues

(SN

. yausumsiandeanvattiniseuynAumeauauly wagnsyiesesy

.l nuansednnnnanssulureaseu

N

CWalonalimanlaauain N9asdlazmAIneuLDd

@]

6. luvugin lidasdudmevsorims
7. lpsauuuSudinnesh wuzthlnanidnnisuidamvane ¢ 33
8. Aamdildlureadoumsiiumanuuuudaning
9. afrusseanialuniseansuanuluduiesseninagivinisey uwas
UniseuiutniseuLes
10. wenguatiuayunsiuauAainiaLagan
4 A v o -

11. TinaunfinNazAnau Wauiamiuaaininseanludn

12. Ugnilslian3dnAnanvesiaes
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13. Ivdasiasnnlunisuaniaonvoddn

aguléin nsduasuaiufAnadreassamnsoriildnatenig ianansuag
yeden Faiinsfinainvate wu nsdausseinaliieseunuudasy thdeuaunse
wanamuAnulng 9 wlan 9 vesaweddvnay duasulidnSeunn wazaulamany
wdan q vesiniFeu asliifudnoufigndeuiissedrufen nsgduliinSouldiasey
Fum wagigadmaudenues tnsastuurlimdmeuninunasing q duasulitnSeu
nouAnurilavatedafidaunune lifneuiiviusunieds lin1sdusuiniSeud
wenguiSeuiienues uazlifauuuSuiinned

5. 11590 wazUssiiunanuANE319ETIA
NTWITINT NIENTANBBNT (2539) lalausimadaionsinauAnas19assa

aa v ¥

emLﬂuﬂmmwsuammmaﬂwmvLﬂummssmﬁLLﬂangiﬂwaluﬁauﬂﬂamiwﬁmﬁ’ummﬁmmu

=

3u 9 wifawrsaiinisiauazUsediuainufnadassavesinideuld Sefideuldiud
3 35013 fo
1. M3FUNANGANTINVDIUNFIU IO TAAINANETNATIAUUAINITONTTII

[ (YY)

nwaz fie wuudunianisuarliidunianis ellusgivingussasdvesnisusediu

1

MlloadaunnINANUAANITEIUALINIT N15kEY NSUURRANTIN NMInAass NsUTUUTS

e S
e NO

=

LATANLAIAIRNG 9 N1suanIazAs N15lHReSUIENToUTIENEEENN 9 RABAIUNITARMNY
Tl 9 InedniSeuaiuisainfanssuldiiuninfildsunesunuiedieinisudaning
LansdnvaETinamaaes nades

2. NIATIVABUANATMNUBIHNAIY dWetaauAnadiassaaesiniZou
%ﬁmmwmﬂ@mmwsuawamuﬁﬁﬂSau%’m‘hsﬁu Wailasinnsanainnasunas q Tu
sellastuazininsiiansanannanuiissiuiion wasmnldfiansananeulusiyazay
NuiiTarunasnniaSsufazyiliaunsauszfiunnufnadassavesindeuldagg
Jieenss wazndosuld udeddlsAnunisnsndeuamnmuesianuisidudesdinusily

n1sliazwuundaiay lnee19ld3snsnsenda susa (Rubric) wagynilguszidiuannniy

Y

a

1 Aufadad

3. MTINANUARESNATIAlAY T UUNAGDU LUUNARDUIAAINANES19ETIA
sedidnuaizfivandslunnuuunadeusindy o 39 audni fin1m13351 (2541) @l
f9AULANANNTEUINLUUNAdRUTRaAT gy 1 ULUUNAdUTAAIUARAS 198 TIATN
LLUUmaau";’maﬁﬂmzyfwﬁumﬁmLﬁ'snf"fummmmsﬂiumimﬁqmauﬁgﬂéfaqmmzau

gadwmsulym daduisddmeuiignuserad miulymusazde uikuunaaeuinaudn
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aduassdtuisdosiuanuannsolunisndneuiindan ldduulasuasiigualild
wae 9 Ameuseansafnldnats q e dufudmsudemauusazdemneuiiiullle
39919UYA1EENN NTATUUUNAFDUAIUANASATIATIABULIEIN
013 Wusudl (2540) IWavewaiiansinenudnaisassdmly 5 35 fail
1. m3dang mneis nMsdaunangAnssuvedyanatiuaniesnieaiisassd
8uUT18U (Abraham) wazuaunas (Andrew) lARNHILUUAY 9 VBIAMUANTUAUINIT WAL
T4 nsdanaiuisfananisluvane 9 33 wriaduawinisvendinainmsnginssunisiay

LaZN19NAINTINAN 9 LagdunangAnssuNISaEURUY N1INARBY N15UTUUTILAEANUAS

'
a

29619 9 MsuansazAs NsldA1esUIeLazUTTEETAARA MNALTRALU NSLEITENIU ATLAS
Sedlnl nsiauuaznsAninalua o AReRIUNgRANTINILAAIANTANTIVTIFBAINEIBNY

I v = Y o a 1 1 & A [ <)
WU 1130 (Markey) 1%&mqumﬂismmﬂaumumu nNRITBLUAN 9 anwuEANULUY

2. A1IIMANIN MUIEDE NIFIIANIIAINAINANS AU LHunisaeven
AuAnasassieanundugUsssu wazausadennunungls dusinmuslidneiadu
a a o v ' a v & a ¢ ' a & o .
wnay @wdey wadlianeaindedulildunimianysel wu Fuddu (Simpsan)
pldgaanauian 9 40 9a d1uu 500 9o WWudasliinie wazfiarsanuAnagoss

LazAUAREAELAINNNTILANIA

3. seuvieandin nueds nslivinan nsesneaninudIRnnauINN NN
< o Y @ v = =3 a ya 1 as a . .
win dnldiunnisUssaudnel mszanaiunsaesuielan Wy Wwsnunansn (Dirkpatrick)

(Y]

§ldseenvaniinlaglfiingnin udneulaglisiia idaselunisanmeulfifud
drufdafidu q Llamzngas uardudrsesveaniinfifunuunqueadolitaau Masuves
wnaglasunisfiansanainanuaiunsalunisfnUseivg orsualdu danwaziuauinis
AN3An uazmuanansalumsiuinsesevieanin

4. nslguiesadnutazufals vuneds nshan@euiosninuann
Foruiifivun wagnisuseiiuannaanufauzvestinGeu Tndeiverfiaudiuaenndos
fuin Winluteuseaufnuniinnudfyds vdedadudiingfvesnisiaunaiufnds
a$assd winteilmnuadlalunsdouaivassduasuanteanidiasassilunuiausdu
081989 1y Tadu 1awd Bawaed uazhania wuth yarawanilfuansunadeassdens
Usshwsuaraimanutuusnidesyluisyssoufnuuludnlg iintistodasdfaums

NNATIADUTA AanssunaTeuussens wisuanaauianduauinisiluiaulaveusn
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5. LUUYAERU Mu188e n1slduuunadeuauAnaiasIAie Iangfns sy
a%19855A9000n TULTuiauIn1599n15I9ANARES198TIAtUA G UR NN AD NS
LUUNAADUNINTFIY FUTUNaN191NNI5ITINEINUSITUBIRVDIAIIUANAS19E A

a 9] ca & oo v < v < A A v v e a
WUUNAFBUANUARAS19E@TIAININIEN 1w Tudakazlgn wdude et lAnnLaniaansda
ANUANAS19ESIA laadinsiivuaainiy Jagduuuunaaevainsgiunldinainuda
A519855ANNANYBUY LU WUUNAABUAIUANESI19ETIATDINANDSA LUUNAFBUAINUAR
A319a55AvINONIUD 1 udy

Y 1 a v a’d‘m v a o 1 dy
fagaluunadeuAuAnaseaTsAntevldlulagiuidssialull

LUUNAADUAINUAADILAAIVDINaNBSALazASALAULau (Christensen,
Guilford Fluency Tests)

LUUNAEIUL NanesAkarAMLLiaunIINedeLAaNasHenaulafnTuLie
TnAuAnnszane (Divergent Thinking) lnessindausznavlundazigadniulaseasig

= a aa A dy Aa aq a . a
AUTTIDNINNIIAUDY ¥9U 3 U AD LUBKINAA (Content) 35n15AA (Operation) LasHARNS
WIAUAR (Product) MNUATRU A9 DSU 1un8fia 1935015 ARLUUKNARATILUNLLEYN

a < v v L4 a ! a ! < v v ! &
AU uudydanual uasndanauiinnuAneenuttugUvemitie Wusu Asguselull

_ ~— T

T e
~

I
]*\

§

AMUTENOU 4 UansiuuaauinANuAnassassArasmInendewaalesilonaulalaeussy

N§
*-.\I/,

|

L

\

.
~

’T-

AUYAAVDIUUUTNABILATIAS19VDIEUTTON NN NEL DIV AN DA

Y

AMUNNBVDIS YA nwalsHa
/N5An NAMNAUDIAUAR

F = R - Au&URUS (Relations)

LY v 4

S = dgyanued S - 38U (Systems)

o
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M = 2191 T - n13uUasgy (Transformations)
B = wAnssu | - n3Uszend (Implications)
ANYULVDILUUNAFDY

LUUNAEBUAIINAGBILAGITRINaNBIALAEASALAULAY USEnaunie
Luunagaudes 4 ¥a 11 atu lneuvsesniluiiunisdew 7 adu duguain 4 atu waz
Wulandtgun 1 adu wuunageuiimunsfuindeusysu Tseuuazlvg feg19ves
LuUvedeUiifed

1. AnuAaaaaallunislea (Word Fluency, DSU)
THTsurUsznaumefsnusfinmualy wu U Ua Jn Ua Dudu
2. ANUAABILAAINIIAINNAA (Ideational Fluency, DMU)
ﬂLﬁLﬁﬂu%@‘ﬁ@QIU‘W’m‘M%E}‘UiSLﬂWLaEJ’Jﬁlu W veamaniiudomas
g Yisfufing uialeay uavueanesed Wudy
3. pupgewAaIdudenles (Associational Fluency, DMR)
TWdoudsing q fiflanunneadieadstudisvuali wu wiln e1n
wda 1udu
4. muAaBILAaIluNSIERseen (Expressional Fluency, DSS)
TFeudszlonusznausisdi 4 a1 TunrasAsudusisfisnysi
MUUALA LU “K-U-Y-T” Keep up your interest. Kill useless yellow insects.
5. MsldUseleviog 99w (Alternate Uses, DMC)
TuenUsslesiogrsauvesdaaniziirvualy Sludunislauselon
Toeih W Wy wladefiuildvihussleviogdlsledng
6. N3a3UNa (Consequence, DMU, DMC)

TAveanmanisalsng 9 Miadu suilunailiewinmegnisalauyfgi

'
a o

Atwunld 1wy draulisndudesuouinnouaziinezlsiutie - auvaulduiniy
Lidnduseslduinign (Jusiu

Tuwuunsaeuiiiinisiiazuu 2 Ussinn fie ATLULTINYBIAIAOUT
Wi Ieegedaay FainndIuaI NAgoILAa9N19AINAR (DMU) LaZAZLUY SIUVDS

AmaUNLAEeanll FUAnNNANNARSISY (DMT)
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7. UselAnve8a11e13n (Possible Jobs, DMI)
THuenseTerssnua1dnds o Mierdestudfidmuals wu
viaen Ml ; Feanslui dhvedlssnuimasalni wagdu 9 Wudu
8. N192193U (Making Objects, DFS)
Tasudsvenanizlasliidnvesuiidmuali Wy sUasnauuay
sUwiden WWudu Tunsnaguawesgunilenaldsuiidmualidnfuld uasdsuudasmun
1 usiazdodlsiifngunswiedudu q fiutudn
9. mMant3U (Sketches, DFU)
Thsenlmduguannmsedidvuely Wy 2anan asmden uay
soiunmlviasysal uazunnssiulinniige
10. Ugymld@alul (Match Problem, DFPT)
nlandfidvualy wu Jawilddaln Wherfulidalnsuiunds
sonlnglimuli¥alniimieussneududusuiivasudnia vieguaumany Afs1uugy
AINADINTT
11. msnnussgU (Decorations, DFI)
Tnnusagunaieafudsesmlufisseliudsmeuuuiiunnsieiu
LUUNAFBUTDIDaA1 Tk
wuunaseuiiUszneufeuuUnaegey fall
atiufl 1 “mnifeatu” i 4 4o
Tnengdnmmeuiindanil limileulas slunniignaindai
el wu andmden Wudy
atufl 2 “Uszloviivesdeves” 1 8 1o
Thuenuselomivesnszaeniedefanifieuudunlviunniian
atiufl 3 “anmimilon” &1 10 7o
i B ruTRedlerlsadneuting
atufl 4 “enamanevesnmidy” 1 8 e
Tuenunlsnniigainidegainudnindseslstha
atiufl 5 "anuvsnevendy’ il 8 4o
Tgamidudundivenindueslslatg venuilsunndigauuy

NaAaUNlILIaT 55 U7
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LUUNAEDUAIINANES19ETTAVDINBWTUD (Torrance Test of Creative
Thinking)
LUUNAdRUARRES sEssATamauss el
3.1 WUUNAADUAINANASIETIAlAE REFUAN (Thinking Creatively
with Pictures) 3 2 WUU A® WUU N LAZWUU ¥
3.2 WUUNAADUAINARES19d55AlAB 1 A9 (Thinking Creatively
with Words) 3 2 WuU fig LUU N Waghuy 9
3.3 LUUNAGDUANANAS19ATTAlAg D 1ABIdesuazn1wl (Thinking
Creatively with Sounds and Words: Sounds and Images)
3.4 LuunageuaNAnaiasidlagerfunisufuiAnasnisindenlna
(Thinking Creatively in Action and Movement)
LLUUV]maaummﬁma%qaiiﬂ%aawﬁagﬂmmﬁuﬁmwu n
LUUNAARUANARAT AT IAlAEAETUAINT 2 LUY AR WUU N Uay WUU %

= 1 a

Hunvunaaeuguuiu dsmeusudlifvundui liiidnvuzadedu deasjsneiien fu
uiuananafuludasiidmun wuunageuiauuy n uag wuu o MWdmsudndueyuia -
QANANY
WUUNAADUAUARASINATIALAEDIABIUNINILUY N UTeNaume Wuuaay
98 3 Yn TaneusudiFunLuuaeugesiInanIsy wuuasusosieUszneudsfansy
3 Aansau dil
Aanssuyafl 1 11921A07% (Picture Construction) lagliAnseifnnm

a v Ao & & f 9 Y & 1 a v oA v
ANFUINNNUA LUUNTEANHERNLND IV 3‘U15U IWLﬂﬂmaLmﬂJﬂ"l‘WI‘VILLUaﬂiﬂﬂJ UIRNULAU

Y

¥
Y A

wazihaulafigaiazduldle wdlinswenmiinaudliudaniign

fAanssuyad 2 n1smewiunnliauysal (Picture Completion) Inglviiin
1 a q' % d' ) [~ % [ 1 a o < 1 a ¥
potdunnndaiimuuaduduludnuasnieg 9w 10 aaw Wuniseelfuninli

| oA v o oA <, v y & A a a < Y] v

wlan waula wazthnusuigaviniasdululs uainsenmiselfuasauailiudanuay
Yraulame

Aanssuyan 3 nsldiduguunu (Pararell Line) IngliAndawfiuninain
duguuu 97U 30 g wunissensuniniagldiduduuiududiudidyvesnin
warsaLRUNNIALUAN wANES T LAIRITBANTARADLRULAIN Y

ASVBUUNAZDUYE 3 NANSTY uN15an nliwlan Wdueu Wraula

LAZIINIINANAATBUANLEY TOUANNBNGNYAITEININ AANTTUNY 3 ¥a ldiavngeu



71
Ranssutay 10 Wil WenuananfanssuiidessuinAnssuyadaluviud Aanssuis 3 4o
aldhian 30 Wil
LuUnAgUALARasasIAlaedesUamdudeuuy v
LLuuwmaauﬁﬁﬁﬂwmzLﬂuLLuumaaU@jmmuﬁ’me N WUANAISAULANE
dusrfidmun na1de lufanssuyad 1W0un1smenm lagliidndeidnainnszay
anninosadudusuadioldngen Anssuad 2 mamanwlviauysal Tnglidndeiduain
Fudnuaigang 9 Geinafunuu n uagfanssuyail 3 n1sldsnan (Circles) Tnglidnsioida
amandaiidunsnasvunadiorfusiuu 30 29
Tunswegeu frinsmegeumsainanudueeiduiuesiunn ldlian

'
a LY A

Anauvangs Ay warAiadsnzuuuldann msldayanszdu wazasiaussgalabign

[
v A

Gudsdndulumsvhuuunagey Tuhuesiii “Juilagiinuayn 9 wliiniFoudu Tnoayls
hzeunanmauiitnSoudaiuvanlmifigadslsineiflasiauntou werownaawli
senaud 9 uazveliiinGeunsaynauuiunsnanmlyiui’
nanlagasy stuasluuvunaseuiiufvanuaynauiu ysuinnunds
wazneneslidniinauazmnauis nssduliiineueugumsdale wuuneaeuildidy
LUUVIAFRUNGUVEDTIBUARRNLA
QREL TP RIS RN
nsnmalirzuuursAnasvassduisoandy 3 fu fedl
1. AnuAnAaesa (Fluency) nuedle ANauIsatunisAnmiAnaula
aganaaLAad 390157 wazdiUSunanisnevausdldunlunadiin AzuuueuAnAaDI?
Aeazuuuiildainnisnanmidaiay demnuvungldlundazionssy wu Aanssuyad 1
AAnAgosIIiiins 1 Azuul Aanssuyadl 2 AsuuuALAAAGeITIZIER 30 AzLLY
2. ALARSISY (Originality) #1894 mmmmamammaiumiﬁfﬂ?q
wanll lidrdugBu Tnglfinasidmeuvesnguioust 1-5 wWedidud dndumnudnduuan
uazldinzuuLINnTige
3. AUARazBenase (Elaboration) nuneds AuAnlusIwaziden
finumnudsaudandausnlianysal udilildnmdnauuagldninuvaneauysal
Falunmiiiswazidenudazdiu Tiasuuudiuay 1 Azuuy N1sARAZLULALAR

azdunanalduI9ALLUY WY 910 1-5 = 1 AzkuY Wuduy
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WUUNAADUANLARAS19ATIALRE RN W LT UED
WUUNAFBUANNARAS19ATIALRE AN 1w T UFaTl 2 WUU AD LUV N WAy
WUy @ ddnwasiduwuunegaugauiu wuuvegeunufnassassAlaeeduntvilude
WingamsuntuUsEauUany - SEAURANAN
ANVULVDILUUNAADU
LUUNAABUAINUARAS19aTIAlaga1Fan 19T UdD WUy ¥ $1lvigaeu
LAAIAINAALTIAT A TIARENIUNUTUYRIN 1YY wuuNaFauUTENaUAIEAINTTUEBY
7 AN P9t
a a & o Yo S o A o 9
Aanssugan 1 n13asAnny ngldniFeunsraiuaIna A nualaiin
gn welviinfneslstuuiniian wagArauidmugenlyilimaunaunsaneulaiie s
WiRaugsUANYINT LHILADINBUINNAIUARA
ADE9AIN Y
° 2 v = ~ H
luangungdanasain
iluyveadslvg luFauseagusiy
) 2 =
vd@ernvanvntudesls
a a Yo a = Y] ¢ al
Aanssuya? 2 nsanawe WneliinSeuleuaimeeifumanisadi
wandluguninni 1 wlisnnian (anwRedtufanssuyed 1)
A9Y19ANNBU
AL DY
W1AREABIInNUlAsAtY
LAILYIN N Y
ANSIANAIILAIULYN
a ~ A a Yo a a a £
AanssuyaN 3 n1swINafiinn1uu) dnSsulleunano1int
Y A o 9 a U a P
guilipanannusnsadlunmimuuali (awdgaiuAanssun 1)
ADY19ANNDU
NLUIWULNDUVDILYN
N99ABELUN
ATAUASITDLYIAEANNS I AUUa LT U

WADINAUTIUEN
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Aanssud 4 USuusmananlviavu iinseudawdasislunmninuali
Tidudranursninaumesaziluvesauiivn 9 gou washivenun wiadeuliuinian
| a ¥
Wirfazunle
AI9Y19ANNDUY
vddslumdliluduay
antaliladunasyliiosas
nsalvitneeg
laFerlvitagans
a a ¢ a Yo oa a A & A
AanssuN 5 Uselevivesdewes WunSeullousiedensauans1ede
dweasniaulakavilanivinainnaeenseawanliunnian
f9Y19ANNDU
Pdullawmasvrsonun
o =4 o’.JJ
NUUUYUINNUDY
PduiuTnsasnzuuy
nudunasslantade
a d‘ 5 o Y v = :.J/ o Q{' o
Aanssugad 6 sedraruudan q WdnSeudsdIauudan 9 tAeafy
NABINTEAY
A9819A0Y
NADINTEATBULNININNADI LT
yMlunaninseanwdatanlile
a¢lsaziAnTudyndsnagavinsienszauul
| a a 1 = s a
napsuuInlnuvinuAnIiUsElevuuInian
=1

a d' a Yo a a a ada = i
ﬂ%ﬂiﬁll“q@ﬁ/] 7 ANSANUNDEN lIL‘VW!Na I‘WLmLiEJuL%ummmwsmmmaﬂi

a X cay 11 g va o [ al ay a A
7\]3Lﬂ@ﬂ]u’ﬂ']ﬂaﬂ']Uﬂ’ﬁleﬂJuqLUUIUI@WﬂTﬂu@I‘VI LYU ﬁNHWQWNﬂQULN%uL%@ﬂQﬂLLaz

(% [
v A =

Yaem3anuiumy azlsasiindu
ADY19ANNDU

o

edlfingniluviuien

duagmnATIUdnLY

o1ailfFouFeuszuia fwnldawnsadadeniiesuinznzauy
VDY

Auagle BRI U TR
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wwqamﬁmmw%mﬁu
NIATITAS LU
N19A529 R ALLUUAINARAS 19855 A IRAS LU UL ULRIAY
wuunagey lagedusunm nanfe WaziuunmAnadesis amnuAndavey AnuAnsiEy
fahegdneuludanssuyadl 7 il
AZLUUAIIUAAAGDIAD 5
AZLUUANUAREANEY 4 (NS 1ZAUANATIVS AT IGRARIEE

Annsausatiy Wumseuluianiafeddu)

'
a

a a IS v v dy
AzlUUAMNARSSuTnaTTunsTRzLLY Al

AOU 5 % NI0UINNTT A O AZLUY

=b.
)}

=b
pmd)}
eXp eXlp X

- ARBU

- ANRBUNINNDU 2-4.99 % 197 1 AzWUU

- ANMBUNI

D.
D

AOULOYNIT 2% T 3 AvUWUU
WUUNAABUANNANAS19ETIA LU ST AN
AsANYIIoIUUNAEaUANNARES19asIRlulsEImAlre TaFnwduaiiann
wuRnvesindnineuazinnsinufitivedeslusuauanassassaveisssng 1wy

a s § @ £ o a [ 2/ [y =3 1
Aavlosa nowsud Wuau lnsdewvunadsuidnuisaulasliuungauiuinning 1o

' [%
[ o A

TuiFeamds A1Tuas nsdaudasdadfidvun Wudu windnlngdipadu fe wunis
fmundasifivasliifindn warinesduszneuvesnuAnad1eassa Ae AuARSISY
ANUAREAVEY ANUARATID LazAIARaLIBYRABBLYUY

a¥ae3 Wadualums (2561) nanadssnegaaiesdielunisinuasUseiiiu

ANLAnas9asIA duundiegwwenasadedldoandu 3 nau lnedseazden Al

[

n) N137n3ULUUNI9AIIUAR (Measuring Cognitive Aspect) Tun153%

ANwUUINUTIUINNDIAUTENOUVDIAINUAALNEITDINUAINUANES19ETTAN D199 9D

<3

Lo

NsEUIUNSRUgINTeINIsAn I lUdnaudeaseassd desaulamissey vielenudym
nsidendayauindeunduiusivlyminisfauuueiuniy nsuszidud1audn n13An

Foules wazauAndanegu wiog1dlsinny Mluninsinaufnadeassaludguuuy

1%
CY ] tY

NNSANIND19DUNYINITANDUNUELVINUY LTU LUUTAAINUAAASI9ETIAVDINDI U

(%
[

1R8l919aLL8RAUBILARLLATRID Aall

a [

LUUTAAINUANAS19ASTAVRINBSWIUT (Torrance Test Creative

Thinking)
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wuuinauAnassaTsAvemetiud Ussnaumeyanisidzunm
uaznw Tuwsazynaziideaeuguunuiu 2 g l6uA Form A wag Form B lagyaiildnuni
Usenaumigfanssun1svaaey 5 Aannsu lakd n1sanunazana n1sUuUsamansiue
msldusslomidailiunasliusslonildudn masamannisiuasilivhanduyssloviug
naznsauNAFosuaran nnsel Ineflidai1veaudazudiiininuans udazlfidouney
dvsunuuinanufnasvassAvemesusud gngunm Usenaumeianssy 3 Aanssu louA
n3asagy MaAngUnIm wagn1sgundunseUnan Aegeianssuluwuuinge

UM 2 Nanssy

6

Aanssunisiinsunnliauysallvdniseudnduaduguaim

' '
ca o % al

Feldauysainimualidiwau 10 guam WiduguamuieTngiuiauls wu dniSewduly

q

Wuninuzaie fide 19 vtneu 1Wudy dnissuazliazuuuaIleaaal 4 AZLUY bay

a _a 1 = & a4 2 ° A a 2
ﬁgLLUUQﬁqMﬂﬂﬂﬂﬁqu 3 AYLLUU Lua\iﬁ]’]ﬂNQLLﬁgmLﬂaLUUF’YW]@UV]@QIUWﬁWqQﬁﬁ'@UiBLﬂW

' 1% [
a o

a Y 1 a a aa Y 1 =2 IS 4 v A
WY dIUALLULAMNUANSISNAYINAUAILA 0 09 2 AzLuY tnadinaslunisii AsLuLAYl

Amaunilgnouniniuniennnil 5% 19 0 Azuuy
AMBUNHERDUTENIN 2-4.9% T 1 Azl
AneuniEneutioanin 2% T 2 Az

Aanssudunss Muuadunseguuulitniteuning vsegunn
Tneliidunsagauiuiududiudidgyvesnin drdneunadujlizelu a5ia daey
nszloe Auld dniSeuaslinsuuuanufnnges 5 aviuu lngLuuAUAREANEY 3 Az

1o = @ o N BN = v oYy | Y
msrdnAmey seluwazaninidumneunegluiirniafediuld 1 aswuu diudesuay

+ 2 & o S a = v vy ° Y Y val & Y
ﬂﬁ%"da\‘iﬂLUUﬂ"IW@UV]@%Iu‘WﬂV]'NLﬂEJ'Jﬂ‘HvLﬂ 1 AZLUU ﬂ"l@]aUmubLﬂJaﬂ 1 AZLUU i']ﬂJ‘VN‘VillﬂvLﬂ

[
aa v o 1

AZWUUANUANEANEY 3 ATLUY dIUALKULANMUANSISNILTNAYAIS 1 89 3 AzwuY TN

Y o X
ASIAZLUL A9l

Ameuiiligreunintusiemnndt 20% 15 0 Avuuy
AmeuTiignouwiniy 5 §1 19.99% T 1 Azl
AmeuTiignouiniu 2 fa 4.99% 9 2 Az
Ameuiiligeutosni 2% 9 3 Az

9) n3Ussiiiunailinanulugiu (Product-based Assessment)
g lun1sUseiliunau sgdesiianvuzwlaning (Newness)
waziinae (Value Serve) Taduuniludnuazdosnail

1. anuwlantu (Newness)



76

1.1 nidlugnuzsiu@n (New as original)
1.2 Tndannnguenada (New as statistically infrequency)
1.3 Toailudnwauefiuana1931nuuInieialy (New as a
change from the regular way)
14lvndlugiuea £33 ulugd (New as renovated,
rejuvenated or regenerated)
2. msilanAn (Value Serve) Useiiuain
2.1 AAFBEa3 N (Value to the Creator)
2.2 va’i’nﬁiaﬂu%u (Value to others)
FrogranuuUssifiuaiufnaeassanldnacudugiu lédun
WUULNaUIUSEIEU CPSS (Creative Product Semantic Scale) Juedesdlofivawesuasaiy
(Besemer and Quin, 1986) léwauTuainnguiwninnisinseiauanasisassdain

Ha31U ( Product Analysis Model: CPAM) #9Usenausmedinagey (Subscale) Mluunnsg
2 97 (Bipolar Semantic Scale) Usziilua1uAnas19as5Aty 3 46 lawn Afuainan
IAnsuitamn waslifnisroldulasuuns warn15dunses n1sinauAnassassmdunig

Usgiliudrmuninsdiwun Jedlszeenneseninedtdandni 7 9as Idonsens 80 9o

AIFA9819TNTENY LU

15 winw (Novelty)

UluyiFd AuARSL3H (Original)

AMUARLML (New) AUAALAT (Old)
Aulnidey ANMUAALNINAND UG ALY UL
dIQ dn{
NARYUNLBY (Fresh) (Original)
ANMUARSLSUAINUARSTIUATLU

(Common place)

A) MTIAMUFURUUYRIEaN1IzAInvIeAManYaY (Measuring Conative

Aspects)
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AegrunIesiloMmneinunisinniugluuuvesaniisinvse
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Audnwuenulalagillienailunuudisianse wuusieaunules lneiifiagn9ves
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A A o
LATDNHD AN

€

1. wuudrsangudmiuduniiniidauainsafivay g

AMUANASI9ETIA (Group Inventory for Finding Creative Talent-GIFT)
wuud1599 A (GIFT) T8 Sun1siauiufiuniinende
FAPDUTUULAFY (University of Wisconsin-Madison) Tu¥ a.a. 1975 Tagsusl (Rimm, 1976

L3

919891473910 Rimm and Davis, 1980) wag3usiuazaaiz (Rimm and others, 1982) 31
wuudsratannsoldld fudidnoyuiaufesedutulseoufinuii 6 Usenoudae 3 aty
Hun dwiudineyuiadsseiuduuszandnunidil 2 (32 do) dwsuseiutulszouAnuni
3-4 (34 99) uazdmiutuussanfinu U 56 (33 9o) donuliiginnou “1v” wde “li”
Auatuanuaula Weuailagldinatlunisiuuudisaussana 20-45 uni 28N UTLUD3
thiseu Fednuuzvesyanaieglunuudin lhud
(M) A21udIuAuIN1S (Imagination) Usgnaunay
ANEEINTRINLIAY (Curiosity) Te1sualdu (Humor) §1u3u 10 98
(¥) AULBATE (Independence) Usenaunig BOUAINM
Judiusa (Aloneness) nuniniiies gaanne (Perseverance) weneuvinfanssulvg o
warlindifisrdesunnsanindiow S1uau 15 4o
(A) Amaulafivainunats (Many Interests) Sanuaule
TuRavs nsdeu LLazé’TmmiL‘%auiLﬁmﬁ’uﬁmin1‘7iﬂhumu’mué”m‘%ashmiwwi wazdlau
aaL'ﬁﬂﬁmmﬂ%maﬁmwmqﬂﬁumummﬁu U 6 19
(9) FUT2IA (Biography) 91U 2 U9
2) hUUS1891URMULDY Kaufman Domain of Creativity Scales
(K-DOCS)
quaﬁsmumul,aﬁa Kaufman Domain of Creativity Scales
(K-DOCS) ne Aanwiy (Kaufman, 2012) LfJULLUUi’lEJQ’]‘LJGML@Q‘I?IIE{%'N%N Toendusiensves
waAngsy 94 NeAnssUgNIEYIINT18N"3 waeldgndnvindudedalunuuasuausy
AUAAASIIATIA Creativity Domain Questionnaire (CDQ) Faldsunisuvasidunginssy

Inglignaudszaunaainetguasnue sazUszaun1salludin udilviazuuunueunelfu

ANMUANASNATIAVDINULDI L ULAALN15NTEVN TaedlseAUALLUY 5 52U 910 1 D9 5 AZLUU
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Ag SEAU AzwUUtaednliniy 1 nuieds dauAnadeassadesuin wazuingamany
5 AzU gD 1AUARasI9asIARg1aNIn

31NN5ANBINITIN LazUseliunanUANEsI9aIIA warfIg 1 UUUNAEDY
AnuAnasassdneiy lunuidedfitelddenasuuunaaouninufnadiassdmng
Ingreand Tdnuusduuunnaeusnds $1uam 3 de uasuuuUssiiunisesnuuuiuny
UNSEU AUAIUARATINATIANIINEIAER SlnsUseenAan¥ERUUInAMUARNAS19aTIA
Ingafuntwniudeves Torrance lagazinauAnaiiaassdlu 3 esdusznou Toun

ANUARSISN ANUARARBILAGD LavAUANEAEY
awv dd v
NUIWBNAYITBY

MAdlulsEne

o L3 Y [ IS a = [ Q‘

IAUATIA 13TUULLN wagUIzan 1paaan (2560) ANYINAFNENTNINNTT
SEULAETINYENTEUIUNMINIINEIMaRSTUYTUINsVestiniteutulseudnuUn 2 nlesu
NNFINNIIBHUNITADUAULUINNAZAUANYT 1383 9M13AUN15A59T0 T wnaeiSee
az 70 nqudmunadudneutuliseudnendn 2/1 Tsassunsluginerny sudinanfien
21LN9NTUNYN Janinuvansay drlnauuaiuinsinwdseufne we 26 a1aseun 2
Un1sfnwn 2559 9u7u 13 A Asesenldluniside tauwn wnun1sIanisiseunIsasy
AvALANY) 91U 8 WHU LUUVAREUTANASUVIENIINSIS UL UUNARDUN Y NTEUIUNTS
MENYINANTTUYTUINIG wazkUUAUNTEAINTINNSSBUNMSaaUINemans adnnldly
NMTIATIEdoya ki Seuaz Anady wazdudeauuinnsgIu Han1TIdenud Weduan

a wa A v A =] o £ a a [ [ Y
1995UURNN 1 UniSeuiinaduganinisiseuandusesas 69.38 WinwenszuIuNITNI
a I a & v 4 & a va - o a Y <£
Weemanstuysnis Andusesag 69.58 Weduani9asuuanisn 2 dniSeulinadugms
8 a & v o a ¢ o a @ v

mamsiseuAnlusaay 80.00 inweNTzUIUNIMNIMEIMERS Tuysaun1s Anuesas
79.17

Yga1 9luse (2560) WalLILNUAITTANITIT8USUUUaLANANYT (STEAM
Education) Tuguiseudwnineisans seautudseunuiln 2 ieduasuinveninudn
A543 KAZLINARABINYIAIENT WU ANUTEANSNIMVBINTEUIUNTT wazUseansaIm
YDINATNTVDILKNUNITINNTTEUTUUUALAUANYY AN Ey/E, TAINAY 79.24/76.22 FailAn
FININNUNUINTFINNAILT 75/75 ANATLULRREINNLUUNAADUTINYEANNARAS19ETIAN DY

Lagnadbasun1sInfINTTUNITISEuS WU AlRfeAzLuUNAUTEUgINIIna WYY
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o v A

waziiauuanaeiuneaiined1esldedAgy Aseau .05 ArAzLuLRAYNdUTYUgINT

<

ABULSIUAINNITUTLLIUM LU IR INARADINGIFERNS haTIANULANANNNUN1IEDADE19D]

o v a

WodAgiseau .05 uagArmuduiusvaingudinuny Wi 38 uanadnsenineiauys
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a

T1ANUAALTIUI 1IAARADINGIAIANT LAZTNYLAINUANFS1ATIANAIS JUTIANE LRUSNI

v a a = = v a a = a A a A a

ausn dunduads (2561) AnwinavenNIsidwuifnasiudnwluivdinend
AOANNANAT NATIANIINGIANENT LazNadNgNENIINITBeUTtNSUtUlsSaNAN YN 4
1 C% a a a b 3 a s v a 1 [ dld’( CY a =
nwuddnisulinnuanassassaniadnemansndaseusgluseduavuly dniseud

.2 ddy 13 a b 3 a s 4 1
mmmmsmmumulﬂiunﬂamﬂizﬂawmm'}m AFINNEIIANININYIAET AT IWLLﬂ

'
a

ANUARAFDY ANUAREATIEN kaTAIUARTISY

Agyley 1989 (2562) I9AINTIUAITITHUFYIUINTT STEAM Education
deimmadunydninisiiouinermansvesFoulaonanside nuin dnidounnaud
AZWUUABUNALSUgINTIIAZIUUADUNBUISEY kansITiniTeulAazALIAZIULAINMINT

lunsiSeuIngrmans dniSeunduiiegniaviuunasiouaisgnIziuunous suRae

= a Aa

wazlA1AY U TEANENAYRIALUULINGIMARSILEAIAINATIVT M NI LN S E U N

(%) a

Jovay 60 BeaenndesiuauNAgIulunTITeATIl N133RAINTINNTTOUTYIUINTT STEAM

X

a v L3 Y Y A

Education giseulandyivanunisallgm JunmsiinlidSeuldfaudlam wazauise

g Y
AUNIAIABUNI B EUIAI8NTTAeYIN (Leamning by doing) Mignwas In1sieuleninus
NNENENTIN 9 uUszendly IRANSISeuskazAnTinyEunITUIUNEIMENMans {1un1s

yﬁ‘LyﬁJd a

a 1Y & . . a Y o =
nsrAUliSewAnnsseusLUUAUEIE (Inquiry-based Leaming) lngdasliAiusnuiuag

9 Y

Y a

wugid dawalifiFouifauinisiunadugvinanisSeuinenmans SinuenisAnegiad
Tsugulagsinegluszaud wagdiseuianuianelasdenisdnfanssunisise uiysuinis
STEAM Education aglusgsusiann

WATT 1AYI3 (2562) LAANBILWININITIANISTISBUIALLLINIaEANFAnY
309 usswazmaidouiiduaiuaufnaineassd waruinnssuvesindsutuuszaufng
i 5 finspuaumstanisFous 4 suseu ldud nmsiiaueaniunisel mssenuuuaisassd
msadanudvla uavsesentyvnlnl wagnuiinisdamsoudvesisesufiinsm 1-3
finsWundy wandldnazuuumsussidiurufnadsassduazuinngsy Sednoglused

v A

wold sEAUR UarsEAUALIN MUY nHansUsslasiuItnSeuansaduAudeya

ANY3 ReIfulenumanalulagansaumna dianuinlauuanidsuseuslunisseay

ANUARTUNTDDNLUUTUIUALUaN T UTDUANAININTDUAL NTULEUBKAULAESUT
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AMUAATILNITIAsal v B ol TR uIIuYeInues waasliliudnua waz

Y

s lulvlaasavemanuidissulsoanwuuaseassa

Y

WIWg dane (2564) AnYINAFNGNTNINITITYU NNWLNTZUIUNITNI
WMEARSTUYIUINS Uazlanafdelviall YesiniFeutuliseudnutn 5 lngldnsdanis

Saudauwundnazfudng wuin kadugnsnienisiseuvesinseutulsendnua 5

o w a

Togldn139An1sSsusSULLUIAREZIALANYY NadSsuaININaUSsuad Ty ANI9aD A
U U 1Y)

'
a

N1586U .05 HadugMsnnIsseuresineutuliseudnulin 5 lagldn1sdansiseuinig

'
a o LY aa LY

LuIRnanfudng ndaseuganinnaeifesas 70 egnelited1Ayneaifinszdu .05 vinve

o

1% [%
14

NILUIUNITNITNGIMEATTUYININITVRTNS oY Tudseufnut 5 ngldnisdanis

o w aad [y

Soudanuuufnanfudny waaussugenitneussueglitudAyneaifnszdu .05 uaz
WaaRdelrLAlivesinSeudulseufnwidin 5 Nldsunsinnisseuiaunuifnasfudne

agfluszAus

aa 1

Syaun M1sEiuns (2564) An¥INAN13IANTISISEUILLWIARazANAN vINdse
APUARETNATIANIINGIMIANT LAaZNAFUENINNNITTIUINGIAERNS 1509 Aluladng
ALOULD VOIUNITUUTUTSENANYIUN 4 WU Nan1TUTBULIBUAIINANAS19ATIANIS
a 5 1 = v Y Y] = o a a = 4' =
INYIMAASNBUTIULALVNAUTEUAIY NTIANMTITEUTIULWIARALANANY 1589 nalulal
MIAD UL VosnFouTUTsINANY TN 4 WU ATKULIALURIAYLUUAINANES19ETIA
MANImanINaLTeuman1sInnTsissuimuLuAnasAuAnY See walulagnisfiowe

P a I Av o W aad a = a s a
gendneuseuegeilidddAgynieadiin .05 nan1siUSeulisunzkuuINgImansnousyy

v a v Y] a Y a a = 4' e~ a | o
LagNAuTEUMENITIANSISEUIIULIARAEANAn Y 1509 naluladnsdduevestniey

= ¥

FUdseuANYIUN 4 WU AZLUUTINGIMIEATNAAUIEUAILNITIANITISEUTAUUUIAA

=1 = S a & ! ! a 1 A v o w aada
avAuAnw 1399 maluladneadule geandineuiseuegeliledAnveadiain .05 wagkanIs
WIgULTEUHATNNTN19NITTUTINYIAIEaRN TUTUTIUAIENITIANITITEUIAUUULAN

o e d' = S & v Y = A Y 5%
dsfuAnyl 1399 walulagn1ehuevasdniseutuldseudnuUn 4 duinusideeag 60
WU HAFUYNTNNITSEUINGIMAR ST USHUMEN1TIANITITEUTAULWIARAEAUAN Y
504 nAlulagn1efidueainiunawifosay 60 sgnslidudfymieatan .05

algned mAnes (2564) AnYINANITIANISITEUIATEINYIMEATAIULLIAA

STEAM tiiadaasumanuainisalun1sasnauinnssy waslanafnedIngim1ansvatiniseu
Y = o ' 9 £ = a I3 o ) =2 A
FUITSEUANYITN 1 WU WadugNaNNITseuIneImans vesinseududsenfinutn 1

v A

1agN133ANISLS8UTANTEINY1AMARIALLLIAA STEAM nauieu (X = 21.65, S.D. = 1.98)

Y PN LY

gandnewey (X =11.75, S.D. = 4.38) agiltyddgvneatianisedu 0.05 n15danisiseus

>
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a13ginermansauiufn STEAM Tuansiudimuinisasly wansuseiliuianafse
a s 1 v a 14 a s a = (3
WeAEns fen133AN19SeuTA1TEINGIMIEATAIULYIAA STEAM Tagn1nsiuilines
n1suseiiiueglusedud wazanuianelasenisdanisiseuiaiseinermaniniuuuifn
STEAM Tagnnsiuinaeinisusedivegluseaud
NUITAIUTENA

Tri Puji Lestari, Sarwi &g Sri Susilogati Sumarti (2018) la@nw1tieaiu
nsssuiazudnviulasnudugu ieuinvenssuIunIsNIINeImans uay
@ a | % 13 v o o = Al ] = % o
VinwensAnegvaiasidvesiniSutuUszaudnuidn 5 wudn gUwuunsiSeuiasia
a v [ | Yo o = -2 ' a o
mdulassnulugiudisliinsoulinnunsefieiasu uasnovauesnaniswdyiulayn
WUFEINUANUARATI9ATIANINNIINTREUIMelATIwieeE1Rg Bavilrdnisey
aunsamruakuIAnveINIseus wasenlesiunislidnulaate nswauiinuenisin
adeassAvaiodTeunaaesdl 1 dniSeuaglunueiseaugs 23% wazseauliunas 77%
luragiousounnasadl 2 eglunudisedugs 4% wavseauliunas 96% agulain
sUsvumsssusazsfufnuindulassnudugiu aunsadauiinuenseuiunismig
Werans wazinwensfnaivassAvesineulauInAIgULuUMSIS eI SISeus
¥ ] g.’/ a 3 v 1 Y v A a A A v a (% a
melasanuiny anadaglgliinseuliaunsesiesedu nevausdlunisindey fulyma

a 1

fegluanmwinden wazldvignasensiauvinwen1sfinassassAvesinisey

Wandari kagag (2018) Anwinan13dnnisiseuslaglduuifn STEAM filse
nsadeesdnug LazauAnaisassAvesdniteulun1sitous 150 uas uasviruenans
wuinsdanisiseuileglduuifin STEAM dnasg1au1nion13aseesdniusg wagauan
A519855AVDIUNLI YUY VWA UILUIANYBITNB U FINALAIINNAALLUUNAADUNDULS YU
warnaussunedAny 0.78 FallWauin1sge nslduuiAn STEAM LilaimuiA1uAn
A5 N9ATIAVBIU NI I UNIULNUNAIUANAS19855A21N Creative Product Semantic Scale
(CPSS) M unlae O'Quinn WAy Bessemer FHUUNAIMUBUANINL AIUNALLDYN LAY

= 1 a v L3 % = v a a QI QI é’
AUUTEA RN WUIIAINUANAS19ETTAVDITNSIUATUAINUAASLSY LAUTU T6%
AMUAZLDYNADD 78% TUVULTNAIUAZLDYATOUADU harN1SAILATIZIANTU 69% AILAN
aseassAnauadnagluinaeisaud

Rahmawati Lazaue (2019) WaUN¥EN15ARE19T391TMY I LazAIINAR

v 6 ] = Va a = Y a aa

45198556 H1UNSYIUINTT STEAM Tumisiseudived nmsfnwinielausundamludia
9399999 ulatligy 99AUTENOUNAIAY VN BEN1TAADE1NEIITUY I LaZAIINAR

45198393 UNIINTEAULAENITAN LAaTNITAIAIINAILAULEY AIuAIENIsATUATyn)
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3NSIEOUNANGIU MFIATIEHALNAFIL UATNNSAINTUINIAANLBY 94 MIYTAINIS
STEAM lumisiSoud Baslsidnizeuaunsaidenlosuuinmand wazarvivisig q e
Hun1sinANNIUUsEendldludinusedniu Walandlidnisewdilansiaululasinis
TugInasaunmsviausindy wegnsidanuiiasinyeainiyei q

Indri Patresia wazAnz (2020) loWmuena1susenaunsiseuivIdiing1ves
tinou nglduuifn STEAM iiedaasuiinwgnszuiunsmainenmans sanisidonuii
lenansUsznoumaiFeuiniinewesingou lnglduundn STEAM dalufilerngsude
wazdaudululfgsielfidudiforvagnsiou wazag Insazuuu N-gain Fusinus
nIzUIUNTINgIeanfvelnissundnldionaisuseneunsiseuivdvinen ngld
wiAR STEAM fawirdu 0.5 Fedmegluinasiuinsgiu asuldin tenasuszneunisizeu
il uainsduaSiinuenssuumIeiemansvesinGeuld annsomeung wag
thluldlunsBouimedivenld Tnoamzegsdsluhidefstussuuiin

Syukri Wagany (2021) N1SHAILIFULUUNITIANITIEUS PBL AILKUINIG
STEM lefaminwenszuumaineimansvestinbou nildnd swidenanienisiam
ADDIE laiuf 1) N1536ASIEN 2) N1588nkuY 3) n1siaul 4) N5 lUUfus was
5) M3UsEEIY HaMFITENUIINTHAUINTIANITITEUS PIBL AMLWINNG STEM Anllunis
Jn13Uayalaen1sIATIerineEda ana Likert lanansussiiunuuaulusunsunisiseus
shenzuuulade 4.45 daalvitiefidudlnesan 82% uagnmsussduguuuunsdnnisiSeus
PIBL A13LuIN1a STEM v89a3lae5a 89% faeinusiimdululdegismnn Jeagulsd
N159ANT5I58U3 PBL MU STEM Tugnunsaldiaunrineenszuaunsmeinendans
vostinseule

MnMsAnwIenasUITeRiAgITemuIn nan1siaRanssunsFeuiany
LIAnarAuAnw denaliinSeuAnnisiseusmenueRINMTEu@IEMIANS Lavadile
UUAa5 Uniseulinnnunssiesosu sgnnunldiusiulunisvinianssy dwaviliseau
mamiﬁaumaqﬁﬂL"%auiuswa%ﬁmmmamiﬁuqﬁu Snvedsduaiuanafideinerman;
FinuENTTUIUNMIIeImans mnuAnaiassd wazamuanunsolunisaieuinnssud
anldundamvestinisey dniSeuaninsadienaneau dnisundymluiingse uasy
Uszgndldfudigmilmi q fiiatululandagiu shlddaruanuansalunisdniudinly

AN 21 leeensdinanin
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A5AIUN153Y
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v & o

nsveasilumsIfeaiiieimuinvenszuaunIsmIdng mans duysans
LAEAIUANATINATIANIINGIMANTVRIUNLTEU AI8NTEUIUNITIANITLTEUIALLUIAA
arAudAnyl lnendnduaruaindaquasld 59 N19a1598Inve sy d1msutinieu
g.JI L4 = ap = o a v a v L4
Fuiisgufnw1Un 1 Fadufduni1sniudnyurvean1s3deuagiaiu (Research and

va o

Development: R&D) Tnef3deldmiuns 4 szos loun szovil 1 msdrsreanmdymily
Fui38u (Research: R1) svosdl 2 n1sauIuTanssuiiowdday i (Development:D1)
svoedl 3 Mautenssululdlunsudtam (Research: R2) wawszosdl 4 nsussifiung
winnssuiildlunisuidaym (Development: D2) Tnefitumouuazisnisdniunisive
Fotdereluil

1. Usgrnsuagnguiiegis

nsesleldlunsifusiusudeya

- nMsafauazmauaadesilelunside

2
3
4. NMsfiuTIvTIndaya
5. MIIATINTRYA

6

QQ‘:II a & v
. dnantglunsiesgviveya

U

UsEuInNIuasnguf2aeng

sverdl 1 msdssanmiymilutubeu
Uszns leud Snideuduisendne®i 1 TsaSouasaufineray nadeui 1
YnsAnen 2565 S1uru 11 FeaFou sautiniSeunsay 510 au
nausoens Tiud dnSeudusseufnundd 1 $wau 1 Heueu Faldunlaens

duuuungy (Cluster Random Sampling) Ingldlsaseuluniieveanisdy uwdgueaseu

Jungudiegne 31uiu 1 Wes uliniSeunsau 42 au uazaAsiaauinglmans seauduy

'
) o

Tspufnw U7 1 911U 5 AU ALN1INNISIERNLUULIEAS (Purposive Sampling)
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sveedl 2 mawauuIanssufiowdtym
Uszns laud Snideututisendne®? 1 TsaSouasaufinerny nadeui 1
YnsAnen 2565 S1uau 11 FeaFeu sautinSeunsauy 510 Ay
nausegs fud dnFeuduliseufnudi 1/8 S1umm 42 au Faldulasnisdu
wuung (Cluster Random Sampling)
szezd 3 nsthudmnssululdlunseidym
Uszns laud dnideututsendne®d 1 TsaSouasaufiverny aaseud 1
YnsAnwn 2565 S1uau 11 Feaeu sautnSeusauy 510 Ay
naui1aens Tdud Wnideududseudnula 1/12 $1uau 42 au ddldunlaens
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FINTLHUAMNIN 5 T2AU adl

a

W 5 muneha anuwensadluszauauin

W 4 wneha anuwenvadlusyaua

W 3 nunefe anuwangadluseauAauY1m
W 2 munede anuwsngadlusgaunaly

W 1 mnede anumnnzadluseaudosuls

o 4 - AMULINRUIZEY
YN 5189n15UssLUU

5 4 3 2 1

o
Y o

1. T In

1.1 | dennneafiuansensisens

1.2 | szynginssuifeansindaiau

1.3 | wmgauiuisvediseuy

2. aszdAgy

2.1 | nszu Yoy

2.2 | aenndeeiufINTIUNSISEU;

3. UTTAIANTSEUS

3.1 | danudaauitadng

3.2 | @ausadala

>
LYY

3.3 | WUNIZAUNUISEAUTY

P2

3.4 | @afAandnuLleu

35 | ssynghinssuidesnsinladaiau

4. @nsensiseu;

4.1 | fanudaaudntadiewazuiaula
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Hail 578n15UsEEU il
4 3 2 1
4.2 | aepndesiuanUTEaIAnITIous
4.3 | anugndemnganiuisvesinEeuy
5. NFLUIUNTIANITRYUS
5.1 | dhavlawazwmangauiuievoisen
5.2 | denndosfuiilevn
53 | aennaesiugausyasAnisiseus
5.4 | wanzgaufunafiaeu
55 | dssudwidluiangsy
6. AouazuvasiFeous
6.1 | donpdosiunusyasAnisisous
6.2 | aenndosfiuiilon
6.3 | WnzaunuNa
6.4 | uaule thluldasaldmuiisey
6.5 | dseulidmsulumsld
7. MmyinnazUsviliung
7.1 | donpdesiuausrasAnIsISeus
7.2 | @eARRRIiUANTENNSISEU
73 | inveslonldmnzauiuie
7.4 | l4EmsTaivannvane
YorauauuziiuLEy
YD, FUszIY
(et )
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1. AUAASLSY
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1.2 | Tnidsuannsneenuuuaiisassatunuliuannainiaeds
fingléUsznounsaou

13 | dndeuainsnainedunuanesdaudiiagldannnindou
IRELANRHRI PRGN

14 | dhiFeuhanuiildsundaulas Ufudszendldlsoeng
gndfes nzauienIsadstuIuse

1.5 | fnGeuainsnainstunuldaenadosiuaniunisaifisiun
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2.1
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2.2
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2.4 | dnSsuanunsadenldianlunisasavuanulaegaainvans
wANFeAINEIRE e Meluiainvug
25 | dniBeuasisuanuasa smelunaiiidivun
3. ANUAREANEL
3.1 | dniSsuliennufniviainuaie senwuuiuulie
sUBUUNGNDY
3.2 | dniSsuaunsoaiwunuliegamainvate wlanlvaiuag
GRINRH
33 | dnissulinseuwwiAniuuinlunisasiedua uslaleTan
AuTuuaY
3.4 | dnseuaansadiudeuianlunisaieuanulumngauiu
anuNI50l
3.5 | dniSguaansaUszgnaldninug Yseaunsalliinuselewd
a9 mulunsadestuenu
YalauaLuzNaLAL
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ARYD.. e WUz
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1579 15 HaN15UTEEILLALNITINNTSSEUIN 1 ieiaunvinyenssuIunsmainemans

£
Y a

TUYIUINTT UAZANNANETINATIANIINGIAARNT 1589 N1IASITINVDIINY

[
LYY =

A a a = a & o PG
FUUTYUANIUN 1 AULUIAAAZANANEN I@ﬂmam%uqqu?ﬂqﬂﬂaﬂlfﬁa@l%

) AZIUUAMUANTIUINELTE2vy

ouj 318013 auft | Aufl | audl | aufl | audl | sou | wée | S.D. | wana
! 1 2 3 4 5

1. §a%

1.1 | daenpapenuasy

nsSeu3 5 5 5 5 5 | 25 | 500 | 0.00 | wnilan

1.2 | s5yngAnIsud

#RINTINTALAU 5 5 5 q il 23 | 4.60 | 0.55 110

1.3 | sunzaunuieves

al

Bou 5 | 5 | a | a | a | 22440 |055]| mnilan

ey

1Y

2. anszdAgy

21| n3zdu Taiau 5 5 5 5 5 | 25 | 500 | 0.00 | sniign

2.2 | @aanAapInuNangsy

nsiseu3 5 5 4 a | 5 | 23 | 460 | 055 | wniign

3. 9AUsEANANISISEU;

2.1 | denugaaudnla

$e 5 | 5 | 5 | 5 | 5 |25 |500]000]| mnilan
3.2 | aansoiald 5 | 5 | 5 | a | a | 235460055
3.3 | Wngauny

seitudu 5 | 5 | a | a | a | 22440055 wnian
34 |aonedestuidenn | 5 | 5 | 5 | 5 | 5 | 25 | 500|000 | unfign

3.5 | SEyNgANTIUN

HoIN15IALAT ALY 5 5 3 a 5 22 | 4.40 | 0.89 110

4. ansensisen;

4.1 | denugaaudnla

feuaziala 5 05 | 5 | 5 | 5 | 25500000 aniiga
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ATUUUAMNAATIUI NI Y IY Ry

auj 518N13 audl | aufl | auil | aufl | aufl | sou | w@e | SD. | ulawa
" 1 2 3 4 5
4.2 | aenndeiu

aUsTAIANSSeN; | 5 5 5 5 5 | 25 | 500 | 0.00 | sniign
4.3 | ANugINY

Wz AU ves

UniGeu 5 |5 | 4 | 4 | 4 | 22 |440 055 wn
5. NFEUIUMIINNITRYUS
5.1 | aulauag

WNgauiuIeves

Hiou 5 | 5 | 5 | a4 | a | 235|460 |055| aniign
52 |aonedestuidlen | 5 | 5 | 5 | 5 | 5 | 25 | 500|000 wniian
5.3 | @enndediu

aUsTAIANISISeu; | 5 5 5 5 5 | 25 | 500 | 0.00 | sniign
5.4 | wsngauiunan

#ou 5 5 3 4 4 21 | 4.20 | 0.84 an
5.5 | diseuildiusiuly

nanssu 5 5 5 5 5 | 25 | 500 | 0.00 | sniign
6. AouazunaaFoud
6.1 | aenmdeiiy

UsTEIRMISeN; | 5 5 4 | 5 5 | 24 | 480 |045|
62 |aonedostuidemn | 5 | 5 | 5 | 5 | 5 | 25 | 500|000 | uniian
6.3 | WngaunuLan 5 4 3 4 4 20 | 4.00 | 0.71 an
6.4 | Wauls thluldass

Iduitsey 5 | a | 5 | 5 | a |23 |460|055] un
6.5 | Hiseuildiusiuly

sty 5 | 4 | 5 | 5 | 5 |24 |480[045| wn
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ATUUUAMNAATIUI NI Y IY Ry

7:9 3M8N19 ﬂu‘ﬁ ﬂu‘ﬁ ﬂu‘ﬁ ﬂu‘ﬁ ﬂu‘ﬁ EREY LQ.’SIEJ S.D. udana
! 1 2 3 4 5
7. MyTauazUseiiiung
7.1 | denmdasiu

aUTTAIANISSeN; | 5 5 4 | 5 3 | 22 | 440 [ 089 |
7.2 | donmaneiuaIsenIs

Sgu3 5 5 5 5 3 | 23 | 460 [ 089 |
73 | w3esledld

WaNZaUAUY 5 5 4 4 4 | 22 | 440 | 0.55 11N
7.4 | 1438m530di

nanNiangy 5 5 3 4 4 21 4.20 | 0.84 N

52 4.67 | 0.40 | wnitgn
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AASINATIANIINGIAIANT 1589 N1TANSITINVDINY

AZHULAUAALALDIN
k) feavney §
B 518013 T ST ST ST 5| W | WAy | SD. | wlawa
# AUN | AUN | AUN | AUN | AUR
1 2 3 4 5

1. $h ¥
1.1 | aepmdesivasy

nsSeu3 5 0 5 [ 5| 5| 5 | 25 |500]000]| wnilgn
12 | szywnAnssud

ADINTINTALAY 5 1 5 | 5| 4 | 5 | 24 |480|045] un
1.3 | mngaunuigves

ARy 5 05 5 | 5| 5 |25 |500]|000]| sniign
2. anszdngy
2.1 | nszdu Faau 5 0 5 [ 5 | 5| 5 | 25 |500]000| wnign
2.2 | donndeenuAINTIY

nsSeu3 5 15| 5 | 5 | 5 |25 |500]|000]| sniign
3. UsEaeAnITSu;
3.1 | fanudaeudiledie| 5 | 5 [ 5 | 5 | 5 | 25 | 500|000 | wniign
3.2 | @awnsadala 5 5 5 4 5 24 48 | 0.45
33 | waneaufuseiuty | 5 5 5 5 5 | 25 | 500 | 000 | wnilgn
34 | aonrdasiuiilom 5 1 5 [ 5| 5| 5 | 25 |500]000]| wnilgn
35 | syymgAnTsui

AoInTinladaLau 5|1 5 | 5| 4 | 5 | 24 |480]|045] un
4. ansensiseus
4.1 | fenudaaudila

Newaziaul 5 0 5| 5| 5 | 5 | 25 |500]000 | uniign
4.2 | aenmdeeiu

goUszasdms@ous | 5 | 5 | 5 | 5 | 5 | 25 | 500 | 000 | wnilgn
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AZHUUAMUAALAUIN

) IR 4
p 318013 T ST ST ST 5| W | WAy | SD. | wlawa
W AU | AUN | AUA | AUT | AUN
1 2 3 4 5

4.3 | AnugINUmINEa

fulvesinizeu 5 15 | 5 | 5 | 5 | 25 |500000| un
5. NFLUIUMIINNITRYUS
51 | Waulauazmangay

fuTevesisey 5 0 5 [ 5 | 5 | 5 | 25 |500]000]| wnilgn
52 | aonndesiuiilom 5 0 5 [ 5| 5| 5 | 25 | 500000 wnign
5.3 | @onARBIiy

goUszasdmsBoul | 5 | 5 | 5 | 5 | 5 | 25 | 500 | 000 | wnilgn
5.4 | wingauiua

fiaou 5 05 5| 4| 5 | 2 |480|045| wn
5.5 | diseuildiusiuly

Aanssu 5 | 5 [ 5| 5| 5 | 25 |500]000]| wnilgn
6. Aouazunaaioud
6.1 | aonAnBIny

ausgasAnsSews | 5 | 5 | 4 | 5 | 5 | 24 | 480 |045| wumn
6.2 | aonndastuiilon 5 | 5 [ 5| 5 | 5 | 25 |500]000]| wnilgn
6.3 | waneauiuna 5 1 5 | 5| 5 | 4 | 24480 |045] un
6.4 | aula ihlulgass

Tgudiszy 51 5| 5| 5 | 5 | 25 |500|000]| an
6.5 | fsuildiuTy

Tunsldy 5 5| 5| 5 | 5 | 25 |500000| 0
7. MyTauazUsEiiuNg
7.1 | @aonARBafy

UsgaAmsiews | 5 | 5 | 4 | 5 | 4 | 23 | 460 |055] wn
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4 S18A5 - r - 5 1 3 | dy | SD. | wlaua
7 AU | AU | AU | AU | AUR
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7.2 | apnmdeInuasy
- 5 5 5 5 a 24 480 | 0.45 141N
nsiseus
73 | desdlefldimnyay
o o 5 5 5 q q 23 4.60 | 0.55 141N
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7.4 | 143305707
5 5 5 5 a 24 480 | 0.45 141N
waINvag
59 4.91 | 0.17 | wnilgn
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3 AnuAniuYaaiTaIusy .
o UV§aUu : . : , : EREY A1
Ny Foii | PUA | e | Audl | eull | el | o o0 wlana
1 2 3 4 5

Vinwens 1 +1 | +1 +1 +1 +1 5 1.00 | Tdgla
Franufgu 2 +1 |+l | 41|+l |+l 5 100 | lgla
3 +1 | +1 +1 +1 +1 5 1.00 | Tdla

i +1 | +1 +1 +1 +1 5 1.00 | Tdgla

5 +1 | +1 +1 +1 +1 5 1.00 | Tdgla
6 +1 | 41 | +1 0 0 3 0.60 | UFuuses

NNWLAIIAAUA 7 +1 +1 +1 +1 +1 5 1.00 | Tlula
e usnig 8 +1 | #1 | 41 | 41 | o+l 5 1.00 | 14la
9 +1 | +1 +1 0 0 3 0.60 | Tula

10 +1 | +1 +1 0 +1 4 0.80 | Tula

11 +1 | +1 +1 +1 +1 5 1.00 | Tele

12 +1 | +1 +1 +1 +1 5 1.00 | Tdgla

NNWLAITAAUA 13 +1 +1 +1 +1 +1 5 1.00 | Tlala
WAZAIUANRILUS 14 +1 | 41 | 41 | 41 | o+l 5 1.00 | ldla
15 +1 | +1 +1 +1 +1 5 1.00 | Tdgla

16 +1 | +1 +1 +1 +1 5 1.00 | Tdgla

17 +1 | +1 +1 +1 +1 5 1.00 | Tele

18 +1 | +1 +1 +1 +1 5 1.00 | Tele

NNWENITNARD 19 B +1 +1 +1 +1 5 1.00 | lele
20 +1 | +1 0 +1 +1 4 0.80 | Tlala

21 +1 | +1 +1 +1 +1 5 1.00 | Tele

22 +1 | +1 +1 +1 +1 5 1.00 | Tele

23 +1 | +1 +1 +1 +1 5 1.00 | Tdgla

24 +1 | +1 +1 +1 +1 5 1.00 | Tdgla
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AUANTILYB B YEY

- Yosau - - _ - T | A
nnee Zoi | AUR | AUl | Aull | eull | aud || o wlana
1 2 3 4 5
VINWEAS 25 +1 | 41 | 41 | 41| 1 5 1.00 | Tala
Arwmnedeya | 26 | +1 | +1 | +1 | +1 | +1 5 (100 | 4
uLaynsasdoagy 27 +1 +1 +1 +1 +1 5 1.00 | 4la
28 +1 | 41 | 41 | 41 | +1 5 1.00 | Td4la
29 +1 | 41 | 41 | 41 | +1 5 1.00 | Tala
30 +1 | 41 | 41 | 41 | o+l 5 1.00 | Tala
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A15719 18 NANNTIATIENAIAINULINGNY AIBIUITILUN SI8VBVDILUUNAABU IAYINEE

NILUIUNNTNWINGIMNENT TUYIUINTT

U U A1 .

h) K3au3nie Klaisouiuie 21U mﬂc?'m

.| Ny N, gIN9Y | RUILIA
7 doUNIULN doulddeinuinest | 91uun ;

ﬁﬂaugﬂ () ﬁﬂa‘ugn L (B) ®

1 |26 21 16 9 0.25 0.71 Fonld
2 | 26 14 16 7 0.10 0.50 Talla
3 | 26 17 16 6 0.28 0.55 donld
4 | 26 15 16 5 0.26 0.48 donld
5 | 26 18 16 4 0.44 0.52 Fonld
6 | 26 18 16 10 0.07 0.67 Taile
7 | 26 20 16 6 0.39 0.62 donld
8 | 26 12 16 7 0.02 0.45 Tailef
9 | 26 24 16 8 0.42 0.76 donld
10 | 26 20 16 3 0.58 0.55 \deonld
11 | 26 14 16 4 0.29 0.43 Talld
12 | 26 20 16 5 0.46 0.60 donld
13 | 26 22 16 9 0.28 0.74 donld
14 | 26 22 16 6 0.47 0.67 donld
15 | 26 22 16 5 0.53 0.64 @onld
16 | 26 22 16 9 0.28 0.74 donkd
17 | 26 19 16 11 0.04 0.71 Taile
18 | 26 17 16 8 0.15 0.60 Tailef
19 | 26 24 16 5 0.61 0.69 donld
20 | 26 14 16 7 0.10 0.05 Tafld
21 | 26 20 16 7 0.33 0.64 donld
22 | 26 23 16 8 0.38 0.40 Taile
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AU AUIU A .

v } 724 Y A ] Y A o ﬂqﬂgq&l
i) NIDUINID flisouiuie 271U .
o | N . .| N . . YN | RUYLAE)
b/} ADUNIULNEUN ﬁE]‘Uh.IN']ULﬂﬂWI ILLUN )

. . P

maugn (U) maugn (L) (B)
23 | 26 18 16 8 0.19 0.62 Tl
24 | 26 21 16 a 0.56 0.60 aanly
25 | 26 18 16 a 0.44 0.52 aanly
26 | 26 18 16 9 0.13 0.64 Tailey
27 | 26 21 16 6 0.43 0.64 \danld
28 | 26 20 16 3 0.58 0.55 aanly
29 | 26 21 16 10 0.18 0.74 aanly
30 | 26 24 16 9 0.36 0.79 Banly
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A1519 19 HANITIATITIAIANNEINGEY A1BIUIRILUN SIUVD WALANANULTDIUYD

LUUNAFRUIATINYENTEUIUNSINEINIAmEans Juysanns Jendadonlily

U U A1 .
h) K3au3nie Klaisouiuie 21U mﬂc?'m
.| Ny N, gIN9Y | RUILIA
7 doUNIULN doulddeinuinest | 91uun :
ﬁﬂaugﬂ () ﬁﬂa‘ugn L (B) ®

1 | 25 21 15 9 0.25 0.71 161
2 | 25 17 15 6 0.28 0.55 o161
3 | 25 15 15 5 0.26 0.48 416
4 | 25 18 15 4 0.44 0.52 4l6
5 | 25 20 15 6 0.39 0.62 161
6 | 25 24 15 8 0.42 0.76 161
7 | 25 20 15 3 0.58 0.55 Tale
8 | 25 20 15 5 0.46 0.60 4l6
9 | 25 22 15 9 0.28 0.74 4l6
10 | 25 22 15 6 0.47 0.67 4l6
11 | 25 22 15 5 0.53 0.64 Tale
12 | 25 22 15 9 0.28 0.74 Tale
13 | 25 24 15 5 0.61 0.69 Tale
14 | 25 20 15 7 0.33 0.64 T4la
15 | 25 23 15 8 0.38 0.74 4161
16 | 25 21 15 4 0.56 0.60 Tale
17 | 25 18 15 4 0.44 0.52 Tale
18 | 25 21 15 6 0.43 0.64 Tale
19 | 25 20 15 3 0.58 0.55 T4la
20 | 25 24 15 9 0.36 0.79 T4lat

ANLTRLUNIATU (1. WNAU 0.98
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A1519 20 AUdANUEenAAasd (I00) SENINTDAINNLLARLYNULUUIAAINUARAS19ETIANIY

WIEENS
dosay AnuAniuYeiTEIvey W |

y o ; . . , : A1 10C wdana

VN | auii 1| Auin 2 | Aufl 3 | Aud 4 | audl 5 | ASWUU
1 +1 +1 +1 +1 0 5 0.8 Tola
2 +1 +1 +1 0 0 5 0.6 Tl61
3 +1 0 0 +1 +1 5 0.6 T4l61
4 +1 0 +1 +1 +1 5 0.8 Tl61
5 0 +1 +1 +1 +1 5 0.8 Tola
6 +1 0 +1 +1 +1 5 0.8 14161

AM519 21 HANTITAATIERAIEIUITILUN WAZAIAINULTBNUTDILUUIAAIUARAS 19ETTANNS

ee

s vV

Aneeans Tanfnaan by

toii A8 UNIUN (1) ANANLTRIIY oC
1 0.42
2 0.30 0.87
3 0.61
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A1519 22 AudANUaenrasd (I00) 5EnINaTamnNNLAREY A ULUUUSEEIUAUANES19ETIA

MOINYIAEAT INATASNTUITUVDITNITIU AULUIAAVDINDTUTUSS (Torrance)

U9 AZUULAMUANTILANG T Yy .

y r g g g < FAzKUY | A1 10C | uilama
7 AUN L | AUN 2 | AUN 3 | AUN 4 | AUN 5

1. AV uAnTISY

1.1 +1 +1 +1 +1 +1 5 1.00 Tola
12| +1 +1 +1 +1 +1 5 1.00 Tale
13| +1 +1 +1 +1 +1 5 1.00 Tale
14 +1 +1 +1 +1 +1 5 1.00 Tale
15| +1 +1 +1 0 0 3 0.60 Tale
2. ANUANAADILAG?

21| +1 +1 +1 +1 +1 5 1.00 Talel
2.2 +1 +1 +1 +1 0 4 0.80 Tola
23| +1 +1 +1 +1 +1 5 1.00 %1%
24| +1 +1 +1 +1 +1 5 1.00 %1%
25| +1 +1 +1 +1 +1 5 1.00 kit
3. AUAREAVEY

31| +1 +1 +1 +1 +1 5 1.00 kit
32| +1 +1 +1 +1 +1 5 1.00 %1%
33| +1 +1 +1 +1 +1 5 1.00 %%
34| +1 +1 +1 +1 0 4 0.80 Tale
35| +1 +1 +1 +1 0 4 0.80 Talel
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M54 23 avflanuaennned (1I0C) seninsdemanuusarvefiuuuuyseiiunansinng
Sgu3mefanTsuMsseuImumnAnasAudny Inendatunuainiagaely

o ) = A
VDIUNLIHUIULFTIUANYIUN 1

U9 ﬂzLLuumwﬁmﬁumnQ’L?}ﬂaﬁzmy, .

y g g yr yr < TAzkUY | A1 10C | wilawa
7 AUN L | AUN 2 | AUN S | AUN G | AUN 5

1. unumgaeu

1.1 +1 +1 +1 +1 +1 5 1.00 Tola
12| +1 +1 +1 +1 +1 5 1.00 Tale
13| +1 +1 +1 +1 +1 5 1.00 Tale
14 +1 +1 +1 +1 +1 5 1.00 Talel
1.5 +1 +1 +1 +1 +1 5 1.00 Tola
2. UNUMSY

21| +1 +1 +1 +1 +1 5 1.00 %1%
22| +1 +1 +1 +1 0 4 0.80 %1%
23| +1 +1 +1 +1 +1 5 1.00 %1%
24| +1 +1 +1 +1 +1 5 1.00 Talel
25| +1 +1 +1 il +1 5 1.00 kit
3. Bmsdamsiteus

31| +1 +1 +1 +1 +1 5 1.00 %1%
32| +1 +1 +1 +1 +1 5 1.00 %1%
33| +1 +1 +1 +1 +1 5 1.00 Tala
34| +1 +1 +1 +1 +1 5 1.00 Talel
35| +1 +1 +1 +1 +1 5 1.00 T4la
4. MILaENISUTLHUNE

41| +1 | +1 +1 +1 5 1.00 %%
42| +1 +1 +1 +1 +1 5 1.00 %%
43| +1 +1 +1 +1 +1 5 1.00 Talel
44| +1 +1 +1 +1 +1 5 1.00 Talel
45| +1 +1 +1 +1 +1 5 1.00 Talel
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AT 24 AZLUWTINEENTEUIUNITVIGINGNAENT TUYITINTT Veatiniseuduliseudnu U

1 vastinieungumaaas (Try Out) Alasun1sdanisSeuimunuifnasiufny

lngHanTuIUINTanwmaelY 91U 42 Ay

4 AZLUUFRURDY AZLUUITININREY AZHUUEFDY
A 158U Wil 1 a2 394 NAIBY
AZWULLAY 20 10 10 20 20
1 7 K4 8 15 16
2 7 7 9 16 17
3 6 6 9 15 16
4 5 7 10 17 17
5 4 8 10 18 16
6 6 8 8 16 18
7 7 7 9 16 16
8 6 6 9 15 17
9 8 6 9 15 15
10 9 7 10 17 17
11 5 8 8 16 14
12 i 7 10 17 15
13 4 7 10 17 16
14 6 8 9 17 18
15 4 9 7 16 17
16 3 7 9 16 16
17 6 7 10 17 17
18 7 7 9 16 16
19 9 8 9 17 14
20 7 7 9 16 14
21 5 8 8 16 15
22 5 9 8 17 18
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AZBUUITENINST U

o AZLUUEDUNDY ASLUUGADU
Lavhl - £ - . -
LU LLNUN 1 BAUN 2 37U RALIYU
AZLUULAY 20 10 10 20 20
23 5 7 9 16 13
24 q 6 10 16 16
25 3 7 9 16 18
26 6 8 8 16 16
27 7 7 9 16 15
28 8 5 9 14 15
29 8 6 9 15 17
30 7 7 10 17 16
31 9 9 8 17 18
32 9 7 8 15 15
33 7 10 7 17 17
34 10 7 9 16 16
35 5 6 9 15 14
36 q 7 8 15 17
37 6 7 10 17 15
38 5 8 8 16 14
39 5 9 9 18 18
40 7 7 10 17 15
41 8 8 9 17 16
42 5 8 9 17 18
574 258 307 374 681 674
X 6.14 7.31 8.90 16.21 16.05
s.D. 1.76 1.00 0.82 0.90 1.34
Soway 30.71 73.10 89.05 81.07 80.24
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AT 25 AZLUNTINEENTEUIUNITVIEINENAENS TUYITINTT veatiniseutuliseudnem

o o Y 1 M ve o = % a a e
Un 1 SUBQUﬂLi'EJUﬂQlIGnaEﬂ\T VllmiUﬂWSﬁ]ﬂﬂﬁiLiﬂugmﬂmLLmﬂmazmuﬁﬂm

lngHanTuIUINTanwmaelY 91U 42 Ay

4 AZLUUFRURDY AZLUUITININREY AZHUUEFDY
A 158U Wil 1 a2 394 NAIBY
AZWULLAY 20 10 10 20 20
1 5 9 10 19 15
2 5 7 9 16 15
3 7 8 9 17 18
4 8 7 9 16 17
5 6 7 9 16 15
6 8 9 8 17 17
7 7 7 10 17 16
8 11 8 10 18 16
9 5 7 9 16 17
10 9 8 9 17 18
11 3 7 8 15 16
12 12 8 8 16 18
13 7 7 9 16 15
14 8 10 8 18 15
15 8 7 10 17 17
16 7 9 9 18 19
17 6 7 9 16 16
18 8 8 9 17 15
19 7 6 9 15 14
20 6 7 10 17 16
21 5 8 10 18 16
22 7 7 10 17 18
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AZBUUITENINST U

o AZLUUEDUNDY ASLUUGADU
Lavhl - £ - . -
LU LLNUN 1 BAUN 2 37U RALIYU
AZLUULAY 20 10 10 20 20
23 7 6 9 15 15
24 8 6 10 16 18
25 6 7 7 14 18
26 5 8 9 17 16
27 6 9 8 17 17
28 q 7 8 15 16
29 7 8 8 16 16
30 8 8 10 18 17
31 7 6 10 16 16
32 11 7 9 16 18
33 8 8 7 15 15
34 7 6 9 15 15
35 9 9 9 18 18
36 6 9 8 17 14
37 8 7 9 16 16
38 7 7 8 15 17
39 9 8 8 16 16
40 10 6 10 16 18
41 8 9 9 18 18
42 6 8 9 17 16
574 302 317 375 692 689
X 7.19 7.55 8.93 16.48 16.40
s.D. 1.84 1.02 0.84 1.11 1.27
Soway 35.95 75.48 89.29 82.38 82.02
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A1519 26 AZLUUANUARASINATIANIINYAIANSVRIUNS s uTUTsaUANY TN 1

v ! M v o = o a a e
GUENUﬂLifJ‘UﬂQlIVl@a@Q (Try Out) V]lﬂﬁ'Uﬂqi"ﬂﬂﬂqﬁlﬁﬂugmqmLLu’JﬂﬂagmﬂJﬂﬂﬂq

lngHanTuIUINTanwmaelY 91U 42 Ay

4 AZLUUFRURDY AZLUUITININREY AZHUUEFDY
A 158U Wil 1 a2 394 NAIBY
AZWULLAY 36 45 45 90 36
1 18 37 42 79 30
2 16 38 40 78 28
3 13 37 40 7 21
4 16 36 38 74 31
5 18 29 36 65 29
6 16 32 34 66 26
7 12 35 43 78 19
8 13 39 41 80 27
9 15 29 34 63 32
10 16 29 36 65 26
11 16 33 35 68 29
12 15 37 43 80 27
13 18 39 44 83 31
14 19 34 38 72 34
15 21 36 36 12 26
16 18 39 43 82 33
17 18 37 42 79 31
18 19 34 35 69 26
19 16 35 36 71 25
20 19 42 43 85 25
21 20 38 35 73 34
22 15 38 40 78 33




A1519 26 (79)

233

AZBUUITENINST U

o AZLUUEDUNDY ASLUUGADU
Laan - 3 S . -
LU LLNUN 1 BAUN 2 37U RALIYU
AZLUULAY 36 45 45 90 36
23 18 29 31 60 30
24 14 35 42 77 29
25 16 35 39 74 26
26 18 37 40 77 28
27 15 31 29 60 33
28 19 35 42 77 30
29 17 37 39 76 34
30 14 36 39 75 35
31 15 37 38 75 29
32 13 38 43 81 27
33 14 33 38 71 35
34 16 36 43 79 29
35 18 29 31 60 31
36 19 36 42 78 34
37 13 29 39 68 33
38 20 35 a3 78 30
39 14 37 46 83 27
40 15 31 34 65 26
41 19 35 43 78 25
42 18 37 39 76 32
574 692 1471 1634 3105 1226
X 16.48 35.02 38.90 73.93 29.19
s.D. 2.28 3.28 3.97 6.67 3.68
Soway 45.77 77.83 86.46 82.14 81.08
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A1519 27 AZLUUANUARASIIATIANIINGAANSVRIUNS s uTuTsauANY TN 1

YosunSEuNauAIeg1e NlAsun15dnnTsiseuinunwiAnasfiufn

lngHanTuIUINTanwmaelY 91U 42 Ay

4 AZLUUEY AZLUUITININREY AZHUUEFDY
A nauLseu Wil 1 a2 394 NAIBY

AZWULLAY 36 45 45 90 36
1 16 40 42 82 27
2 13 35 38 73 32
3 8 40 42 82 19
4 12 37 38 75 29
5 14 27 28 55 32
6 12 29 38 67 31
7 10 33 35 68 30
8 19 36 43 79 28
9 12 38 44 82 29
10 8 30 38 68 28
11 16 38 36 74 27
12 14 39 43 82 31
13 12 37 43 80 33
14 16 34 35 69 32
15 15 35 36 71 25
16 17 37 40 77 36
17 11 36 40 76 22
18 14 29 31 60 28
19 13 35 42 7 28
20 13 37 39 76 26
21 21 36 35 71 33
22 11 35 37 12 28
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y AZLUUEDU AZLUUITTRINGIS U AZIUUEDY
a noulseU wud 1 waudl 2 574 NATYY
23 12 38 40 78 29
24 13 34 36 70 34
25 17 39 40 79 35
26 13 38 41 79 23
27 16 35 36 71 26
28 12 40 38 78 30
29 12 25 28 53 32
30 9 34 36 70 31
31 16 35 38 73 26
32 11 32 35 67 28
33 9 37 42 79 34
34 15 42 39 81 31
35 13 35 38 73 28
36 14 38 40 78 28
37 13 36 a2 78 32
38 15 30 35 65 24
39 13 38 37 75 29
40 11 35 39 74 28
41 16 38 41 79 31
42 9 35 38 73 21
334 556 1487 1602 3089 1214
X 13.24 35.40 38.14 73.55 28.90
S.D. 2.84 3.62 3.65 6.79 3.72
Souas 36.77 78.68 84.76 81.72 80.29
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o & v a
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UszlluAUARSS19E55ANIEINTANERS
4 AR5y ANAZBILLAG? AREANEY
ngun - - - 574
AZLLUU S¥AU AZLLUY ggﬂuﬂmﬂqw AZLLUU S¥AU
AMATN AMATN
1 13 A 11 A 11 A 35
2 12 A 12 A 14 A 38
3 13 A 11 A 12 A 36
4 10 A 12 A 12 A 34
5 14 wola 14 A 13 A 41
6 12 A 11 A 11 A 34
A5 29 AZLULUSEEILAINLARES AT N mEns annsadtaluauueetinGey
Fuisoudne D 1 ﬁlé’%mﬁmﬂm‘%auimmL.Lmﬁmazauﬁﬂm TnonanTuY
NnnTanmasly unud 2
UszlliuAUAnES19855ANI9INeNANERS
4 Ansi5u ANARBILAGT AREANEY
ngun 3 — — 593
AZLUY s¥AU AZUWUY | STRUAMATN | AZHUL s¥eU
AMATN AMATN
1 14 A 14 A 13 A 41
2 13 A 14 A 14 A 41
3 14 A 14 A 15 A 43
4 13 A 14 A 13 A 40
5 14 A 12 A 14 A 40
6 12 A 13 A 13 A 38
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