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Khanchai Athikiat 

2018 

The purposes of the study were to 1) to develop Thai activity arrangement 

integrated with STEM education for elementary students, 2) to study the learning 

achievement of elementary school students taught by Thai activity arrangement 

integrated with STEM education and 3) to study the satisfaction of the elementary 

students toward Thai activity arrangement integrated with STEM education. The 

population used in this study was the students grade 5 of Ramkhamhaeng University 

Demonstration School (elementary level) 3 classrooms 90 students. The research 

instruments were achievement test in Thai integrated with STEM education (pre-test 

and post-test) and student satisfaction questionnaire on Thai activity arrangement 

integrated with STEM education. The statistics included the Mean, Standard Deviation 

and dependent t-test. 

The results indicated that 

1. Development of Thai activity arrangement integrated with STEM education for 

elementary students have a plan to Thai activity arrangement integrated with STEM 

education for the students grade 5, 4 units per 4 hours. 

2. The achievement test revealed that the students who were taught by Thai 

activity arrangement integrated with STEM education had higher learning achievement 

than before learning. (p < .05). 

3. The satisfaction questionnaire revealed that the students who were taught by 

Thai activity arrangement integrated with STEM education, the average score of 

satisfaction was very good. 
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151fItilIlaJILMATWREIV1In ErY210.1 

11-17.4-q 	nn 14-11Yiu u 	n -17 a 	n 141 (STEM Education) 

1. Ilanom.al-rniArn9,-11wLquvonqarvin5rani-E11-1/1filL1,11.9 (CtIFJ1J72,113.1) 

1 . 1 	Viitrrl 1,11-11n11 

1.2 Ifl5laillV16-11M11 

1.3 Flt-141111A41,ifl EJ 1.1, 

1.4 1-r15'JG1 LLazihniluNarmLiuvt, 

2. RZ.1A31111141 (STEM Education) 

2.1 WII3JVIMErlialMt."1,63J6/11.4-1 
ci 

2.2 1,1,1141 -1110:1:4f11.4tIgn 01 RI' I, 

2.3 f1111.1IfW1rnInSairn4n ‘Li 

2.4 1,611ralln-mvin- niEnti'mu Lan rwz-: l G13J 1114-1 

2.5 ry-n-kma nlinilvt, N wannt-Al anSi 	14-1 

3. N iirci Y1611111-17 EJ14 

3.1 q1T13.111111ErIlalklaiiltlY161-111111LiVg 

3.2 7:q1)._1°111611 01 	N iiJqrf;1111Y17LIE.114 

4. ria.nuliiiciLTIEJT1i01111,111711hliil 

4.1 1.1113.4a1.41.15Z6Y1F1 

4.2 1-11.43ibV1-119.17nY141 
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1. vanao5gni4banwal.,n5onagt. manni4'1E1'1 u5'18J iiinu 01-10115‘r.nao 

. 	yivra ill," 5 	L 

iiY1-011 (Vision) 

11.115n6a-1iqalWArtnaF.15"I3A11l31.1 ( eboilizn3J ) W.:A1,16'141,111_11101M11 

LiJukifnil,nintAL5nynactIn6 (e-School) 

LLan-r17iwr15ilu1-Lnn7aour1/la1Nkiww-nua-arn.nlu1TnL5E116` iL1)16urr1°If16iri1h5zau 

W313,1k1 Li 1̀.1.1°71191 

1"1-1.1b fl ( Mission ) 

1. iq11-11LiE_11-1,11-110*@1-691`13J1,allag1711-1MJ-16i1InvauaLinAuvrminanl 

(Child Centered) 

2. '4aNnn-3.1LaikiailliivrruinuLcht,mai ilfla6u151J alanlmin7.risI9-1@ti 
9 

hti".1flaJmi-wiTh-nua9-ii aanikitqlelLiou 

3. Lihiumdliihu-iirn7isinwl 	1 1601 'N-F.1yrunnliin1F1 

4. '410.14111 	 LLaznn51i51tf -m-ruad116911,67251JULLan171_1")-al 

5. Ii51117Y111I'll'1111111,rii:If13J 

6. 01.965f4Liazvi'mul-T 	 LLatRlu,--)q6@u 

7. kLffillq1713,16)J1^11-6i LLanYillli-a0111111111,0,1AMIVI-91114:111-11`01f11.911 

1.2 Tf15.144'1.911 X11,1011 

viariffqInn1n-17LiFiunn7NouInTuthz-nuiln19.1 illLio16ant9-1 

kivn'irlon6Innuqinuml (el-HAI-nu) Sho-rni'm.11:-.xunn7t-annILinbcifikilvavaircILiFrgLi 

-1141Aluq-nuff-ar1Inii@lma1 aa-aZarvnqinueramt-nalgnual 

iquivoi-mt;,111 1 (11-3) r.siLiEJ1-61916iE11.141,d0WIY1:9 8 110, 3,1ff'11.2:91'13,1c1II1L5FFIV11114q 
91 	

9, 

1,A0911-ANOMT13JMI:h LLan-rnuniCqrvalmuol lwii-)lirwri 2 (1J. 4 - 6) r,,,I:litn.M.'1,Agarl 

tilL11-611t,a/infiqUtNnitqtLazR141V,11111,711,1119, 	 LAOL6ill 

r-rililf11.41 2561 q:116 
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i-3,3 M1 / 4111.'nilLioul 
i-).3ifull 1 (11.1-3) ii\v/Iiii 2 (I1.4-6) 

11. 	1 11.2 Lk 3 ii. 4 it 5 11.6 

)21iiill51141 (q1-111 : ii_NTIA) 

1. nnwil,rn 6 6 6 6 6 6 5 5 4 4 4 

2. fltrowilmlf 6 6 6 6 5 5 5 5 5 5 5 5 

3. 'IYIE1"I61"1ffM 2 2 2 2 3 3 3 3 3 3 3 3 

4. i.lfl3.141114'19 2 2 2 2 2 2 2 2 2 2 2 2 

5. ihz,-)7wng -if 1 1 1 1 1 1 1 1 1 1 1 1 

6. epsinyi LLN:,-vlaginwn , 2 2 2 2 2 2 2 2 2 2 2 2  

7. i7iaitz 2 2 2 2 2 2 2 2 2 2 2 2 

8. n-11.nuan1S7I LLazowicutal 2 2 2 2 2 2 2 2 2 2 2 2 

9. mi416-.3nt- 19,  4 4 4 4 4 4 4 4 5 5 5 5 

, 
IlmIlinZ 

-
ivri+Ein 27 27 27 27 27 27 26 26 26 26 26 26 

27si6ilia,au (flnu : iilmik) 

---i-isn9i@uLailnAiuunn- 5 1 1 1 1 1 1 - - - - - - 

Itnifat,Fiai 8 n9:3JR-nz - - - - - - 2 2 2 2 2 2 

51anidititiiaalai 1 1 1 1 1 1 2 2 2 2 2 2 

1-it17Iarirom1elLiEn6 (filu : Ailmi) 

- fRfl773,11/191.11,11q11,1, 1 1 1 1 1 1 0.5 0.5 0.5 0.5 0.5 0.5 

- rriArYwiufli-wimqvuol 1 1 1 1 - - - - - - - - 

- fiwn731nCiet Luviluni - - - - 1 1 1 1 1 1 1 1 

- rNflII3,1751113J - - - - - - 0.5 0.5 0.5 0.5 0.5 0.5 

- NnIniioaizu 2 2 2 2 2 2 2 2 2 2 2 2 

5-nain7Iai vionnelLiEnt, 4 4 4 4 4 4 4 4 4 4 4 4 

1-aaulaiL5En6 (oiu I itilwra) 32 32 32 32 32 32 32 32 32 32 32 32 

n@r1II111,A@i.IMJ Vla@q1-115111-1141 -11-1,TIA 10 2SlI3,11 

IlutialCiou in5zioaaRTI laiii-m-i1 1,000 i'll-am : il 
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1 . 3 	€1b11111 	2.114 

	

fp1,1111/1 	VA 31 'n It111_111: 11 3g11119t1 MI 6 

dnuoanCauluriianur -ALa:.-urioonlalLfMmalLaInzUnnvialuaz: 

611-113 91k T111 	 LLaziAriuvrran,qaTridnuLi ILm1:-.vrAnIt-aL5alY1dT34, LLam 

frri314137mbiLLFT,ILLa:-Aguaq-313A-AvaiTinmIdivta Ein.3 fivol  NO VrlqflZ1,1-1,1,VilfllIdb -1/1 

Lia,Ifidnu vihmnlauLLIA-34 ri;w1 11 '&1 1r1.1 fl down3J LLanihnonn,inuw3nRAdnu 

111:-.C3114f1n LLanInf3-3-13Jimnagiwcnrin76-13-anyiort,mnA 3,193i34-3r311C5nt LLaz 

14-9111,6-M-Y13J111'1.1@lillAl LLaz 3:6-m-313.il'frymi-10,th_172,miliaritituvnivir3-31ino13-013 
do 

viltytAgAaa-1113-61-ihniuqh.39 	 da 
A A A 	 elt 	A 

q3-313Rnriaa33mJuinnLanu@vrwroannvianti L5Film-13aLaLL34-3c1Gv1ilNinlm-74161taii" 

iTon79in.3 vilEnnYmin 
:;• 

anlaunivaurn16-11A1 N&1N61-11,1)°110.9q11,61.@.1114111,L1J1J9i1.9 yklanI4LLanliALfilfi61  et, 

1-33,nrkn173,-1,3134,3-mvimniamal-taa:-.31nanaan,o,v-rgviimvn.mALN 

41filf1-1111,1,02-,11.gq1M111&11,1,11,r1Fni)111:4@li(114.11,1,6:-A 

A A 
mIILLazT,  ILmizi-3q191J1:',g14 LL34-A-1 	 fi -yan,invt@na°13@.3 

A 
ih:-.1,313A.malu,wolaTani,1_13J7:,rdl,°1313,1,nnw'noluir393 

Y11chShoilln-15LLazi3i6chanln-15ImAinnwncinmial 3/1911,1,N91.91117014:,' 

LLanavbaum,-3riqlmiadn.3311,31ra )13.111.1113,117ET11111,111-1Sal gl LLazve 

u,a2;61-134ntnaln-33411,31u 1,73" 

Lo1Jfin1_17:14-346J1:,- Lny1 nnvdifla.3 

LLazii-tyi lis'n-1341WiLvl 	gu I-limn n Lywiz,- LLa ziiii-n-311-3 fry yiLML'fin qni viLi"@ 	n n 

IIA-11-3:43)3a-nn-37 	 Ari'maTalnnwiginli_JII- Lymiunni_4113,3oLLa::nnyi 

fivt ILfl5"1nku,an17:.-L3J1 rrn-linm-N-mR@R.I1N3.14u.azA@AL5ny17@1Ln6 

; i1 Lif0 9'1'14 

niiLitimnymnnwmaz-mntnII3Auti-ro, 
91 

n1I131 U1,1>iYlnlihZ'ALTIOn n156LatIfilY1 	1-II:',11n4fIrmini-n4,-)11. 0,clafJ LLavan7Jo69lw)r) 
91 	 9 

1111-0-1;1 :-,-)n- ntrnluili III:: n 
9 
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n9:antiltniultralot-aciFriao4 

ilfrylui'fl-riuni"-)1ALLa:-..fi-nuianviAm-nuriErviiNiu-nuruu,wzovvi 

Low6-nt roilmAthrivta-nAnumil 	n-)19inCii,14,n1IT@,Anu-yu auulluiEnriiAnwni, 

munInurillgivnLriErviiirmu-m rn7au nn7f)ru, LLazrrnvm -ru,--noll 1111 

1,thrnhanukumil LLazi"anaz 

anunInvnqiniJInnana.Anu-nuliitla:.-ywnloulliu'atanaAnamilli"  

Tz.nninl linvarri 	ifilM17 

LIU CIO LINVIA.1 LLN:',VIVIW110111,3J N-amn-YqUaLinlv 	 aanin 

fi-naJil,fiEnn-unnyi'qtniuritituvriluannurn7n19-11.1 9 

zLIR'Lvidni 

cimidvvidEnagLann Y171n7zu an nl-m 	7172-.11q1 3.13.1 ilazLa14°1114-11,b 

i1q1-imi'ql-nuviin`NolEniiumninlaazat-unofi-n34uviiAil,6"  

Er) nu LLInniJ anan7n-ILf11-1:4gn-ivinn7n6imiatTt-pnvvi'aucrtnciEntictA'a Filunfli@la•unnl 

	

91 	91 

7-nn-nriYaua afitlInui_11z.olvo-inl 9 nnaNunalli_ln-niv 

usruniluilLifiuuniou aNmilpi-Anau rn-nAlLau aaa-,q17-11 aanliLaumiavicIAVTal 

aNunrinInnvq LLNUnalayi.1 1,1>N14flilLLYINILIAMJAJI1 

11-R:,-Sludalivilun-n.finqfinunnluIAinalvolm7a161.1 9 

liTin-n- fkla-mviannuritinpn 	 yinwnLaz.-nIzu-n,t,n-ncrinl 

fitilwna9Ifu,atomiuiafilvinn7urii7givnium-nurn7n19iN 9 lAd-ilmri:-.Ru 

ihznaumIqNRI.4,1LLazaillNaUati-ilonnzau linnwiLLaziiva-nwalynlyitiowinaqi114 

ITTA@011 frlIJafamminu LLar,m111,-na-galdlaCrilnn9imonvari:-.Nu 

qi-11 9 11-6fItilqi2r1R91fu,aniioululflero-wrim)frilionoqitg 9 LLaziTh-nukiLiuNilla114 

nlani-15r-ni5LIEntr-moivnaci4 

viii h̀Iqillai'llaa -17y111114,1J@llz:uuqi-119 TalRlalcgIq LLaz. 

fri1141.111\413fiaa131°FailvmlnanuluNALL-A4krrimln9inlriv, 

viinlAnniliaan-rn*-ILLunnanui"al gnnu:.-Ta.ign1 NTirkalallaar, 

mn7n1ia-ilLiiwn-L1161Entinlal 	 rinlannan7admilu 

vii-11,NaciLfim-inn17@anulAn7:11nriiii-qrci fal3A-14 

Ina@ 	ffanAtLa:-.LIT-inDmInT,Lfia.391inalum Larn LLan.RI1v,114-) 

vihǸa-rn.4at:,-  @gth-zn@u N.  3.1117n a rra n LLazulIEnn-wr frrI3Ji-3,11N),-d 

lawNa-nlmnan LLann.ntioraiiNaqi@rmifimiyinDrmni:r7larn6 
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,J qinqfin.145-imuvia-iniat-yynl yountaa:,- 

Vn7rit 

1,ifi-mi'LLaznIzummlynehinnonn-Iflunn16-nliil aw:mliinwn 

qrralt,v1InFlu yhImllnuvilailuTto-nuilrinvymilivriagnufryaint:h 

LLMIlillq1T111N1-1:1,@ 3.13J-11, TlJelwilau laufiaimaz.,11@i-mn,unn7RuLanzmn 

W1134 

Ratisn7vaciAluNal-ninialakfiv, 

1,1,fflellf1T13J 61111_1 611.1 	LI,R11A1t161'11573.11,dEnITIJIT111,ifl-11q1LLO*1141 

9J 

Yin 11 	riu II, a Einlai'-110'174 uffminnuko7rtrnalquLa,ILLa2,Tauiii 

14.1frY13A11,17i1VIJO1V1A 

nlant-mzniulwaln-myntaiiirittanym1-14,1-ail 

virhnn7rinynALLaniiinJilm1y1-11-rtuNiavAolau 

yinytnnIvin.nui-mnit, frilluod-NLill-nzuuLLarnAigi'n1NII4 31a-rn4ntzfaunnI 

1111-11.1S1I TErl-6 aq11114 iiirlq1121J 	i1u1111'111 1,13ZiNqA-114,1nlunnllilin 1,1A1An Einl 

111.21,16"q11.1,03:11fh 

virilwrimnriu 	 LLazkJulhzn@mia17:.-uu 

fownui 

LLarriimzm7of-ilivt,,Yrultlihr,Nnagn-i7ai-AmiNA@Aoffqnqr-nuou'hatinliJa@q1f1-0 

IMAirlInirgrilI111flivaafi L-11Lri rl-rouqnit-livnvli@fmmialm7 7-)1J7-J11603p aanumu 

IqntilnYl@qq-313.1r1q1.1111,111V1i'll sn 	viiatiNwiriqryar6'q 	LLazillzoluNa 

LLaz,Virin)i-qm7vriflivtiail 

LL6'-nbniii3J-111111,1ai 

ninlvvia-rin-nuritinyonLifalqiu 

LAuTrn9.-1 liaaJa gi'nlmvInITAn oi-'111-rmanall 1.1-aavt@i@aJa 

fl-Y111R-13,11ItILLOZT-UnIllirl 
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1.4 n-15-1-ouar..d12.-.ahman-151.1014, 

I71LiErttalfiqamillitnaIn--13A -nvo.3 OnEn_17:-.moLU-aitun-17iWril 

6-fleplatillAf114"1 Vgi-a3J1'f4-11:a1A11-17-3-q11,1,0:-.9J11-1,13UNall'IlLiFil4i0Fill14,41,6y111 2 LITZ.11'17 
91 	91 

/rA 

ihz.-rmuln 	rrn-Nuanhz.LcrumaavavvOnnqLiErl-blitlIlEllp1011,6:1-41119:12Eillqi0L1-601 

ImilAilu7-mynni@liaLfinxiimann7Lint, iLazrrnCiFygi'volaCim41147:1111.1m7Liuun-n- 
41 	 41 	91 

a au Imin-nirvoln '5[M7-1Z.41,1,110f1-)13.1VilrlErirella LL6'ciaiNN3J-11,111,11,11-1111,RilMia 

LLa:-.11-17aavt, T@JM1912_11'Inifill.LLanqlialilaIT171J72:1,3111 
9J 	91 	 91 

fivannvianu viivt i'lLm-nAiuunnn7na:-,q)-nuthr,vvtikalrICiEru i",nnqvgn6in773.11-nli3nt, 

mILIIzolum-mannvail Iliaoluar.aannu inufilthilm-nlirrn-ciwa•au 

auuqin,1 	LLar.rmlimt-u,Grin-n-lifv:,-.Lnut (Rubrics) illalzihniirilvialnvianumuB7wrA 

Talmia2,1°ImalLoiar,n9:3JR-11:1-117LintiIR.iilkifirlifiqqiun-mJ7niimAavikn4,-1 6'a 

n-nLinui'vlanyvvb Lml,Tfl-nuflQ1 fi-nuninlAilianthinn 	aqwunn7lirlliouanly-i7n cd 

qi°"11,11-nnriE11,6aVIATR11-6'lq1AU r111,TVillnEnhzt-miloal 	ryn-NuarAllniluNavvelahi 

Nan-vninvaiJun-mhzuluaitINarmLioul 6111111)1a-107nT1J ULLfi 

CiErminnu'rg-ILAaq-aultA'flz,Latu vii@li7:-.iimarn7Lint4,3114,rnItlInfnuclaRviNa 

nn1LinviimilvilannaaCiuuLLaIi.wynui"wnumunIni-mI`innliiviannvlanu LLazi,N17t111 

q-qRuNannli_lbliuucTupwli@ll,navvio141.17:-.nou-lia,In-iyi'vlan_17z,-Sruman-17Cinvq: 

2. 4?,:toaminift (STEM Education) 
a 

2.1 WilarliarlE1110.1M3VISH1111.4.1 

all'IITIAJLAUTTIIR@WIY1L114Tlaglf1,13ZLYWILIAarl(OR111.) (2560) TAT-Jell 

fi-nlivimmtavrilrrnlat-Lkilnyi altIUN:ift 

"R:-Aar 1,61 a "STEM" IfuLihtfi-idavirirrn4i6:Innyvalvinaqf 4 

a-rni975-1 Wari IrnnFfigq1{ (Science) vriflivt,Iaii (Technology) lq-)/MUFflgqf 

(Engineering) LLazfiritqmaqf (Mathematics) 61Lilf1T13.1113,11 Lai En rill a qiqryi iyn 

I°111T1-17110.1i1-1RqflifAcif.IfITIIJAOLIFATi1411,tian12.1frIllahlAil611.qi0J@TifFJ@JAT1111 

q1-11 6") 	 viTii STEM dreliiì'.3 
41 

mnimJfftl'IlrWlYlEnfrIffq{1,1>villJIZIYIFIffili-301,3JiTil (the National Science Foundation: 

NSF) '9111iN'Al.A@6'114.3ImArnIvli@ithanniclifinii@lriluIrrnolomf 

Iownlamnamf LLazmtrigimamf 
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laililliTtunrilimnialqin-in STEM Cliikiml-iliiin-nliaativVyyrayvannalinqinil 

umrwinleiii,@@n1,1.1 L1 	alrmliN-rin STEM l`grin76'-AleilnuaiiilArirliiwiluolErriTO.3 

nirlYiEnFrlaqf LYWhitail Ivi-)mluvingqi{ LLazfltilwrimif 

2.2 wai;i9nta°,-,i-m4turva\witi,CiaAnwl 

511141/10 n6'11vm61( (2556, VI I6-1 15) Ldlellwa-)Iir-rnm-inlisinw-iqinu 
9 

1,116-JY1-110Zaal 	al-oluilnwufiwirctun'Tinn9:3nallThn-nlini4nuan:rn'icnn-n-lvi 

1_171-.Lyloali:iaLuin-ArvyrnErnmanqiilinnICiE4,1"5-11-6yitrionaqlf fltVownaqf 

6-14Lih4,-111-iithfi-nuanklatinlEilianlIvZontnilizvrimtglAi.11-1,M71,iflill, lA1JU 

v4i'aliyillifinl1LIT141151191-)11573JVI-Iffq{ (Engineering) likrIndu lqu 

LnhalAilTnIown7uvriavifoluqi-n17:,-am41,14na.qfyildnilimfltil, 4141L616'Jyinln-mini 

umuit vhan -in:,-vvirina-larn- trihuliaLitn-ArnuaulAlvtirrisnyfAunnrildIALL4"-) 

liaLitlIALlirmMILiF111,1Mn4.1FinfiAn 

011-1111,1AALaiLITI7ffalAIY1ErWI'laqlf1,1,6nTlflii-Llar.1 1,13@ NRTY1. (2560, 

@avant) nd-ntila-nwatztaln-aiaAnwnalt116'-in LDIALLIA-ninlimi'qn-nAnwrirtipn o 

frlIqlT13,1,7111-6 4 MISIvEnn-iI Linri 5ylononaqf 	 LLanit-rownag 1mi 

va-11, 	 7-nd.inn7v1k16nnlzu- 1Lm71liarlaNAAvai 

4 RWIYIEJ-Innwilrii-lqVi.,u,azn-milll-nt 

noinllyin-wriNqf Loz.fltrowinaqf Lo-I61J16rn7 

G1 G1 G15~1ltllaJ urY174jvinuazmw-niovt,LazIm-nrkii741L1iliimi 

1114,-S1q1Llan116'J9f61171Y1-11g1'111,1111142 (practice) Talfnaqf 4 FI'laqf 1A6r1 

IY1111111aqi: LY1q111aar_II If1-3/17111FrIgglan160-1Fnaa (1,4alY1., 2559, aM.4,1,611; Howes 
..; 

et al, 2013, p. 13 — 14 ; Vasquez, 2014, p. 12 — 15 ; Elaine, 2014, online) q114 

1) -1Yin-migqi: (5) 

LituLfiEnriufniaiviii`hlunIarini 

117:,-11 -31,611-1IRIJI,N-1:,' (Inquiry based Science Teaching) firlInirrilaavtativaritit-tivn 

(Scientific Problem-based Activities) 

1,114-J411ThinehiE1'1Maqi g@ G1JGlltllaJ (LA@Lii-l'hunlyt-16), 

lumwi-r6mt, 	 i-hanyntiuniIriutii4Ava-Aq, 
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2) LThAulari (T) 

alvt,LfiEnriumnrytAnnwitit-Livn 	yianAn'ain,3 Man7nnunn 

qi-11 oflagiaugualfrnmia111-17ll@l3J1-,1:14116"  

Liun-in Engineering Design Ma Design Process 51141fi6'nun-urnnr-yan-n-RuLant 

Lat-nlii-91yrknyiahtiaii 	lvNII-mTriti,nyyrunmalLymivaariQiai'lfni, 

LiEnt,iTinn7li,nucrifliuiartmi vii-11uru-rrnialLywiciatiainvinnlvi-an-minu 

Iyunvnagifu,a:51-v-n7u, gigihav:61anliLyiatuiari 

3) Icent-11711VInga (E) 

L1:1:141117rwlffi'l.1011-4 Vik111-11,111V111734-119 11XurirlCiEnt, 

LLIV)141111)(111)Mr111110-1Mlf 	 oliacknAnqlrunlvvinql), 

vZonnuazlillmia, aanauuLLazalfiavinni7fivtain 	Ylq60.1, ILfl7-1:4°Ira3,16,1i 

aanumu'Ain-narilitum, livia-npulurn7filtErtALLuiciql, 

1_172,1311-6LiazjurnawAl 

4) flt-lownerg(m) 

LITIALfitilrilia.14111:.-naucianfl-ru thccL..- n-171,1,7n 	117ZUTIA11171 

flti91Finoqf (Mathematical Thinking) 1ALT-i rinInfiEnivihu n-17-4-uvun 1-1-171-1q:u rv-11 -1 
A 	A 

amp] 	 ilizITTYY1ff@.9 qa nmlfglaciriffaique,pluuw,,- 

annIrldniniaqaT13A1Mafl-nUL'inl'Wn3S1qTnitlaq (Concept) 11-11q1 	NV1iLliq 

liTY114-1fltilAFflff9lill-V1-11R@N-17 	 eia9 1_17n-rn 

qialn 	11176.naiurrniNflaqlvinN9-ifaival (Higher-Level Math Thinking) WIIIN117711 

mILdwilaminvlian-anrAn77illaslqq.11:An-N 

Lavalbriiymfgrownoqlf cia yina-nuni-)13ua:-.1Ainanuarilltril, 

fgilgvnagilurynainliuma, 	 a'14-t1111-1J 

flT111L1,1i1161, li9"1"-)1,a1111.1f1171ifiT111MllovCionlNa, vluntrurvnTirmanzlilfrulmivt, 

NinliabiLLE_ICILLaz,a-nri7nIvvin4n11.11,6,v1INaTOJOU, lialwmani--anta 

niavilrinwilruchl,-lanVinun-naanauuNnlIum-non-n- ffzSainwritu 

flI@IJfi 9, 3J R-11-.".ch _11-1,0141111.1V1-114-11Y1 El 3 1."-.11,b (1,61/0"),111 T1411°71-g,', 2557 LLazkrilillmg 

fit11:111I3JTY1711-1141111.4113\441.1,r11-6, 2547 ',La:: 2558) .1-111, 

1) .1--11.1via-runi4-11,Yiu 	 vanalnii4-1 LLaza-nwatz. 

(Laullun-n41 	 Vg11114 	-35 1.111AFA) 
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2) i-ran-171-X.rvii4-11, 9(IEJ IGlllfl )Tr114Z1-1-11g@0-17 (nn7d-rvt, 111511 fl-17T, fln1 

rnIviiEnt) 	 mIlinnylvmaaRliAluvIlLa:',gaL6nri7afing 

3) Gl llb J55L1iAlll6d7111.1r1113J 	 "n7114,f1 61 ')7141,1177111.7ITU LLaz 

6'-ntirn.41 

a 
2.3 WITtallflt111114n018.10 	1 111+ 

12.- qlLITT111JIntirinIcianalqrfu,11,4,411,LIF.JUR:,- IS111411/11.4-10'13.115t1LLIlll,A1114) 4 

6'LLri nnlipnon-)InnuluI9ii (disciplinary), n17u1nt-inn7LLutivm)r trinl 
9 

(multidisciplinary integration), M7li5tll,nr-n7Lim11avilr L1111-11 (interdisciplinary integration) 

1,Laz nilu5f11-111-17L1,111_11r111RTY1I°11-1 (transdisciplinary integration) i.ILLffa,Unlil 1 
91 	 91 

7 

Ltatintivotwiin 

W)4 9 u.un-auaen 

aim% 

eItlematru tUavnuaz 

1:filialmaji-AatAultiu 

tiCitivalfrnuluar. 

vintn;aln 2 

arithtqnssiliitulThijsil 

atnterrmittitanall 

Lilatai%ivin4 

thzaurrrsninmsetrul 

fl 1~NY1 1 IITIN 1,1,Rq.ITI a Zt, 61 EA 	 (anyl., 2560) 
11 

fri http://physics.ipst.ac.th/?page_id=2481)  

6'@ n-n-iqn-nt,invicilZrainulAi-Ertud@vraLaz 

flnyirn42,-.T0,1LNIa:-,111-1ualan,63.munriv, 
91 

]yl €nvi'm.q furowriNqf LLanyifauiarAIS:11,tadyf-AitdmaanumiazInqhlinnILitri,ti" 
91 	 vv 

11;iLLriii,minvonan-in-111-rnlma.3 

rnnpnomILLinmifyriErirm 

1LaznnYirn_41-Tu-lim@lIr niFngqf 	 LvifiliLiart Lialloin5nwriav511unrii, 

1qm:111-T11'01,14'n (theme) ilf1zY9n'rinri-m-imiuT 14 LLaziirn76-1.15.3eAvinuvjauliknzwill 
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nittA9 nnlinn1LiEnt,iwinniii-)EiWriLiuurhfl-raiCliwAtinalvii@voin1v,Ing1-111 

6111athauq-) 

nnult-lorrilLumwenurin-11 

vaavnua:r.OnYirw,-adilitan 2 115-1i-IlltltiqUr1WIII3ATT171,110111E11M13.4111"11.1fiNI 

5'rlrlLYTI@1.1;cvrilLiEJ1.11,A17rMrYl3JRO4"'@Jirl.t1.t.tn -n--qn-n- Liuui'Lvuud ~11ei~~ulu 1°1 111 - 
41 41 

Liltnialqialyinl-nti-airivtimAv-n- nt-ivilavniaq-4)Viq51614,1,Laz.-aanauurRn7un-11 

mliprurinmvuui-am-rin`iv-i 6I@ n-il -grn7LiEntnnIgattfilt-AnTrui'mt 

L°751 @l1TE_Ilf1 -)13.111,1,61111-1114:i14 1.I01.1i-T111IY1E11411ffq{ fletqlgIno.91i- 

Ifl-31-1171,JFI-1NIlfnu°259'Ril iquiTnLinUihninA-nulaazyiny:,:vod-ntAunn7Litilltp-i 

LfiwiliA-611,unrirudia6.:Igu LLaz-,ainlihzerunnIt-1 r111LiE11-13-11@lq -)21 fl7aRal-aq 
41 91 

fiwmurn7Linui'qiuq-nuaulviAtalltiyonTallTh W Citrk IlLIf17@'1iT01,011-11@lilli@ theme 

TallkiV11ni111 lii:1,nLiMALLazli1ZilLiIMA,52ApIttivnilLumnziAnzwaa2,-TinnILLITIlt-priLal 

YI J u 	a..111q1:0'111,1/"ILiL11-16 /114'11i1,1, -151'-@.11° '111,9e111_1E.1111,11E_ITIJal 3 

11-111,101,13'11@l1T,MiLllA 11G1LLTI 1) tifpi'llAilf1111Y11.11-16101,1e11-11, 	2) 91--JiiTql 

ihri Eyrii@.1 LLacz 3) q -nuiSanallZrILluu n -n- rnILinvi4auu problem/ 

project-based learning LihtflaylillArillilM7LiFfq (instructional strategies) flYiawyrril 

11-161,61 FiliiiLavr1-1JuIntnrmauud 

2.4 LL1111/1.91117i011111,3914011111,L1-b1FIWIngaJi11 111+ 

rilli-q1117CiEllAiW111111413Y1-11ff11,63J3161114tItZ," 5 9)1d1`11 (RR-M., 2560) 

1,q11,1,ri 

1) LI1W1-17ffOlAcivilurmipnv-innl 

2) crihnoi'ilm-13.11,jaklIEJ,11:',111-11010WIITIY11 4 111A-191917A-61-61,LaZTI'll 

3) LITIATIITIAIUWIY171142:11AVIMIIIA 21 

4) Yi-IYI'lEATI3J1Wiffillirll5E11t 

5) 6NIffirldlillilliEneldILLMI.IWI13J&11,17)1,6 

4 TT] 

40 AA 

IF1-)111111FF1RV11 naz 

fiertqwngg aw,'LvIvt,-in-ratitLihui@An4'qi"-)ilmarnfril,'13J-11111,ilas-ImhaAniil, 
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2.5 ni5ToLLatihni:numonanrwalogngaiaintri 

11n5-Nua:.-IJIniMuNaiN11I53J11nI1,5tn.t541nualtnyma:-.oluisin14n uanwInil 

nnl-NNa nn1Litnti'muLatnyrilnnyNNaTale(TunI-lincifi,nunu7nonn7inuriu,LL4n Fr, 

(1al3JnnI-Na3J77nwzio, 11-171,I1M-13,1illaZ11r114:ANI:iE111,3J-11linn6lirinl a a nu,uu LLa:-, 
91 	 v 	 9 

Yik11.1,4141-11.65-)3JY1.111r114,̀A144,111a1 11171,IFYItillAMY)1714`d 211,1i14 YlTTL4Z11-11rleiLflIT.4 

InIt-11 (critical thinking) T11)A9INi-1.1R174 (creative thinking) 

(collaboration) LLacznn1RagnI" (communication) 1,91'dmi-)0 (a.a- ru, 2560) 

3. f4?i3J11Y15T1'1.911111,1 a 	 1.114) 

3.1 0113J1i3TIEITOMMINI1915111\911151,3E114 

UVILIFNI1LO:;61q1t11-1 R-1000 (2543) 1(1 14  

Y1, 1J81515r1tib~ J i1 11116 lf1401nn5l1tivlquiiNineTLiEnAv16-1TIninfRn7Iunn7i8'1715n65i1 

anunInn91'%nnviian,tnnnTiln.1611Trolin 

nnnpunRi (2552) liclonu-in Naiiirril'i'- (Achievement) Li:luNannl 

LitnAlmuusatilrInviumiidn.rtnIn 6gaimnnn7z.-ununn m ILiAnnIa 	\n- alactriinz.,- rR,-Lnallm 
A A 

1")6-1V161Y1N-11-63J1 

'nnqinnuviunnal 	 anlynnapfli-in 

ronnILiErgi'ta,leTCiEruma-1-TmLiiiinn7a.avivliann7 -91'Nn11-ulwiinl 

3.2 5:5911.111tua,”minwaiillyntvi-hmi5CiEn4, 

Bloom (1956) LL a:: Anderson & Krathwohl (2001) 19illd'I-34.111'17-Nrla 

iiltlY161'119iTgq1T13J1 (Cognitive Domain) 1101r):LiE11-11-1 111.1T1'171lini3141T13J1713JLi'llA 

TalirmimilunriinitavinffnInazJlfiCiEntiliJ 	 unn 

IT@Ell,v10111311n1-111f1A, G1 fl 
0 

1) If WITT) (Remembering) 1,1111 -IfilkILTIEJTTVIT01,11V61 	Ylt11°FJ 

61;111 -1191a1J1.1.11,14011,1,111,1M111-111)1LTILMITIJifl7 (who), @z1,5 (what), IS1015 (when), filWIA 

(where), V251}i5011:1 Y1111_4:: 	,1@ /I 'Willi i:11,11q11,4=14-11110k1 WY13,111i01,JuNiitfi 1,1W-111d 

frralLfionn-uLatnhanfitti 

2) 11-1-61-1-15-111'1k̀ (Understanding) 1,911A11111Jillil'allif1T13J7',3J-lq@IY14@ln 

lliZn@twila@triu rint4z.fiLtamaan Uari 	 filEJIM4M-1141,111,b 

UillY1111111 'iiql-Y13.11,11iMillIFJUF1713JVIA .31011, fiTiuLt.91n6-11 ylnunuNavvili‘nuun 



18 

3) 1114nnliinliftil (Applying) HIMintraifil9i@lli'lfrilkliql-n3JI,V1,0,1] 

arillqp1-1111,ffnnunnInnvai yirn4zfit,Losma an Uuri 	 nIau 

frnaiwrap4gtuatinurrimIlval LLT-l'aqw- F;1,-Eyinwzmi@fi-nuifinvihtify, 9 

4) TIAn1111,f11-1zi (Analyzing) Lchtf'inn-i3J1vN-uatnei-nnlIznaulial 

Cjalyn 11Fi@nflirvsa-rin-nmiafilni2.11,41 o171-nlu Irinwzitlmilaan Liari 117tilAILILLIJIJ `‘"1 

div,Liani-il 	 vii-11,irFriialfyraroarimArll 

5) `1114,11171iTnill-6 (Evaluating) 1,111-tintruilifiV17tItnflt-Mint9lElliql-ilaJi- 
9 

frnaJfiqn7r141,unn71-1-nnounnoifo76J7n,fm,fin`A41],v1d-41 yirn41-.iriamilaan 

Uari 

1:01,NIA@ 

6) TlAillIgi'llg774 (creatingglufinnwitirilzuTtAnnliiq LAaaiti 

fl-nui-uvi-vd7twin.lialiaLiani,iLciwoa-nnnToimat,-)41,vai yint4ALLNMaan 

fl7-13.1cilgf1.101.74R:111)13,i 	 vjaululfrnui'amyrItninl 
9 

yi Lin n7a1 al 911 

4. eia,Ylvi:WEJcitii 

4.1 Tidiii1111,1,1linT10 

1.1113Jmir- 	171-̀ 11-1713J (2559) Unii_11,41 01 11-111ATOJW1N1-1113.11117LiE11491-13J 

L1,11:AqffZIA3Jil/119/1i13JfillirlIlii11.9.:19101'131Y1111-1141,111.1y11.4,110.11r11LiEnd143ME101114A11 5 

371FIT1113.111W1E1 1) 1,1'4014-91J14-11.LNIVIVf1773111-171:iEllAiTalil:.:RY1/1.11^191'1111,11t119/f 75/75 2) 9 

1,14@lAr0J1-1:1NaihillY161111-1111iEJWIJ011:01Cif.1111.1.111-143TnaillAjAci 5 ma:n-1n 	n-17 

LIEJ143191EILLNIArlVflTDJIT17CiEntilifl-11-6l1lat4i'MAZ 75 t@NIM'LL.11,1419513J 3) 1,1401Ali3JW-111.17 

C91@ti'lliVIT11111q1:1f1121@liCilliEJ141114"1141-bEnJgfll4Ail 5 	 nn1LiEn4:p9IFili 

NT1711111-171,ILI14111;411141,111119/1"i'Mla: 75 TO1F1:.:1,1.1-1,14,1S11J 4) 1.11041/11.4-114-94J14,11117FM3Jciq 

gi"-1.1ff774110JIZI-16i111,6114,13\43TrEJ341111.41c1;  5 clUilliillliEJIIPIEJlifiV117711111Ilir_114 5) 

LA@cini4.-1 	mial9i@r1W1111.111.111iErlItIl@JIZT161 01411-AlrbnIcif11_41flii 5 1-19:aHi-Iminlfi 

1131,14n-n-/--Fif-Ifsra, 	itilliEJWAUMEI3J411141M1 5/5 TIAILIEJIAi'001,691111EY1a-ri filf1Lit.114, 

11 2 DITIIVirl141 2558 -11-1:-)1.6 43 fl14 611111iIrlIMI11-1141J1,1,1J1J110,1J 

Uto-i 1) usat,rr-niirRnIIIin-ilLiFru,i'qraint,-gial.-L913ictrn4-ii-niriiim7LiFriA,,PIFJ1i 

Ifru-rnucluy-rw, '''11.6-314, 16 LI,N11, 2) LLIJUM1ff@UNaiirElYlf-Y11.1111IlitlIt 3) 1,1,111.6911-1-11rwl 

06-113VATItlbtlY1114, 4) 111J1S-NfrillAIN:f1.1a-514 LLaz 5) 1,1,1.11J-N13916160r1VITarriniFJ144 

fr-r-alfi ft-11,JF.] fi-ii'@FiazA.--altd,iiulLuviarigiIiro, 
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gii-6yiqgauci NannI`i@InIT-InD6:vii, 1) LLNun-111-117LiFrui'manywAqazoilicAni.4-1 

i-nirl-IJI-r111,inli3L-IEJ113L-1711'11.1,1111-L311,611n1101_1141Ik'llii 	LLaz 2 rni1:-.R'Yl'EliTiAl 

ainfTLI 94.93/44.5511W:98.14/80.00 qin3.14W-IJ 2) Nai-3.1t1Y1 :110111:111,iFFIALiE114,114,--117a1J 

IF&LilifylA 1 iUnt,4n1-irri--antwiTi'aFiaz 75 1,1,a2,-111,-311"0111Jh'ilT111-17iii  2 i4-12,11,1-611,LadF1,1 

111-11,11t11,9(2'Onaz 75 thlill:CFAnql-41,Y1-11NiSlcillni-IJ .05 3) n-niiquin1315v-m-turtinal 

Irmi'EntifiLi4 Entmanal,-)6qat-Saigni4-ii-nniunnILintiImiiilm.binuLiJuynau-mlau 

qu'iirnIci 1 ilFrno,vil:61 FA-1/1-1.-untivvii-auaz 75 11,6z11-6-J1IMJ413Tifillil 2 ilfiz111-11,1 

LadElalrij'ILTInt6a@Fia:: 75 adili111-Elerlfi-rigrilffiSlillz,-i-11 .05 4) fiTlaiqieli-1105541.101 

Iml.nuLfluy-rt,ttlazli.anauq1J-6'fl'17171 1 LLaz 2 3114krani-r1741414,9113Ja"Ni-IJ 5) ITTILiEllA 

i16@glaNanWnIllri-171,i1 L1113W13,11,1,1A")a2,- 0111cint4rii-31111-1Jr1171:i111.6iLlE_111M11.11-1141,ii1,1 

ynaln.nainitiJ711-1-111711  1 @E,111,b)•:,-i-tannt,La,-.-111- aisdhl_17111'11"il 2 aF41111,67:-.6-1111"11-Ifiegfq 

lraill,V1fIla9in (2557) -lib 	Nafini-MT-1561 F_IlAi'q1111LLIniNatallicill14-1 

(STEM Education) i1431qiaNarill'i'-1(11.11111LitriAcTITIY1FrIfl-raiRnunInlunimritittnuLLaz 

Wrill1111A161'4@f-rni-M1-11CiEllii'llallTfiLiEJVIA3ME_Ialf114ACII  5 /19:119i'Jadl1LITIAITTILiMA 

l'illArblaPillf11.41M711  5/1 1116:1@in 14n% 11"Th 	2 n-114111141 2557 iminviant 

11WAY1E116110.11.M-11,1A-lilAYlf 	ul 	i-.11,y-3117qW111 '4'11,1,--nt 1 ialLiE11411-nliFili, 39 fl1,1 

61.1U-NnilIbqklatill'Ini--)En-rniiiaann (Simple Random Sampling) Iquiinanivin-11 

i'qnn1Litru,i'qnanywA'qgzolarn4-1 18 i'-)ian Lflqa,Ifiacii°}11,un-nli-n 1152.,-n@ui-J0 

LLNurrni-qn-minui-'91-1uLan6qn1,60m4nif131°Aolaunn7LiErui'LLutrauLa-m-wm-mi' 

rrnituyiutpuilonianua:-,1-1-111,"agjailJIql LLUIrriffall-NNahltlY1S'';(1 -11MIILIEJ1-1, 

qi-35Y1E111,1,1ilyNfl-rala-111-17niunn7ari.ggyvn auu-Nfl-nailvlaiwi@n-n-i'm-rmini-911Luu 

u-voinn-malAnuatuanii'un-n4n1:61W-liftunn7maalauundknwao,mitindu 

LLatvla-lnn7mmal (One group Pretest-Posttest Design) ll,filincialdu atqL1VMiii,adtl 

LLaznn7riqgnumrivil9m9:3A"-)ati-1.113iLillOn:-. -ioritit, (t-test 

dependent group) NafinIli'EJIAIlri'l VtilLiF.11011,4i-ilfi'lli-qifilILIE11491-13J111-nriqatIA3A/114"1 

Vflti,1,14141^1-91J14-1TIII i'OEJW: 41.03 @d11-61:6-1.41-1, j'aE102: 30.77 OFillil"n1-1.111-11,1,11M.1 

20.51 @t111,1,Inival LLazi-onaz.- 7.69 @EillAI::61JR111-M 

fi-rma--anInVannILLrillttivin ma-.11,5-1 EntawrilrialtLiumtillallroA-14i-wyr-NRIW 

1:";i1J .01 LLazIZMILIVISIfi-/1111411AM1U-10r1"1111-1-11LiEJ143-'W13J1,1,1-6-)';Nnorl3AnW1 (STEM 

Education) Oy:11-111-,6-1Jann 

IN-Y1b1J1A1A-1111b11 11,01'fltrir.: (2557) ilITIWIIihnilliMi'aRITTIUMILiEJIA1 

1:4@1"Th11,1,a:',01J1J-FriJa.Yral LLIJUnt,63J4T114-1 (STEM education) °I.1@.1 
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IrriCiEnvii4,1JIznuilt-n41N4  5 Narrifyiiivvuln Arth_17:-.R.rivgaTalrn7Win7ninnLiEnti" 

-1-inIrEr1Gnag Vi 1 -3"gq),LLa:,-aulTil`221-5-01 LLUIJRZSmisinwnainriu 0.6655 11111;(1r/ILEnt 

3741-Y13J81TIIII-1Y11111'111,5mliaoal 66.55 111,6"a18tnT111‘411141NalJ0111'1118'171,1011571;  

LfiErnialriiirnmILiEnti'qnanva-J'6qazoluilni41 (STEM Education) 'IT-1.q-1-1,0-11111t1 

vv-a nict;CJL5€Iti63Jg1"J'13Jg"13J'15t1Y1'1Jf15dUT f115Y11J7G12f1553J ',maliAc1CiEmillAgm'6'41qia 

911-15irtriona9iffia-13nIn16`iLaw-n3J5iin.winv, rr4arialalalitu-iiainHmalam 

eilLerivrinwzn-n&1111-117tuvriblulinlzu-no-n-rrulmnIlLonaiiinarituatironlliriqdu 

4.2 1114:WE161.11htli1c1 

Han uatilal,:: (2014) L'ilinwiriani1i-qriwl7nm-n- LIFivilipaonn7 

Iminvnaqf Lymtuiaii IcnnInn,La:,-flt-Vownaqi-rThunnlirlw117unn7LiErtAilqtili ‘ti 

IfillymLchtyra 

adi11,1 	 STEM PBL 

r1a11VI1Inu,4-1 -Yt-iflIrluauflUni"-Ii-niTurinlagivo&-Ilfiaanislynin,q=n4 STEM 4 r11-) 
vv 	 9.1 

Nan1501m4-141,thviu-in r1W1I73J1-111LiEntn-naavt,auu STEM PBL 	Noclii-UNaiiinvilvi, 

InuIlimt-rownag L1'43.1al°141,116Z316qI111'111 '1/jkliTIANIRq1,1A1-13.11°Crainvolilkiai-ut-yran 
9J 	9 

Sahin 11c1dGltlbd (2014)167M19/1Na21Olr1T87711n1 63Jc11114-1qi011'1Iiq 

co4"nam-kimiiiiinma-.1C6'nLiErtALLazilnwiNallu'iqduriiinnIvInt,'°11@.111:miou 

11:r1LiEJ1-611-11.11q9ln-14@arILatllik01117:',LY1FIRIOLuinn 

,r1A,rinv1 vilLyinqn-nalii`huan21.12.1.1:miuviLLazfrinAlAufiEnriuNnIniaz,LiaJcin14-1 9 
LLozI88n7L5tnti%aliZ8L5nainin5-m8R8153J nmiluynn-nnioanihnoumn-ni.nnq 

OE.1-111,D1AX11.11M 

3liTnunn1Il1.68rn1LaikmnIC50vi8'1711-1,nu5-)3J81.6 LLN:',1117 

RIAN'IL-V1-1q1713.1i- "la@g1T1.11.:6119ATI-111/1-91J1-VIY1-1114:::11-1,VIMT510711  21 
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)Zoiii.Vtun-n.'"34-0 

n-15s-aNnI5unny11,vinulann-1a•z1lap61ni41 (STEM 

Education) A-roiiii:CnCiuwiulhzflalfl14"1 rIT4i13111-1-tqaltlY17'Ail 6:111 

1,Zrainwiti69ll:-,n3AnyAil 5 11.115Et6ff-11 

Lvvi'muna-01-13A-ILLvu (el-imhz.-nu) 

1Cril:i1ErtlAttl:1134(1114'IN 5 17111LlUaliql1W-12llErlaIJ 

113J4'11.11U (rIlEnli:'..t111) 	I1lf11:1rttil 1 	 2561 	'11,1-11,1> 3 ct;(@.91:i'Ll'Uo 1-.J3.11.Z1111L11-1, 

90 fl`th 

1-117)E_Ifl1:ViiiitA@Jil0 -1V111_11111`iiEittlillS_11-1, 2 

Vinumniqmaluanflqalilaitinun-n-li-0 

1. 1,qq0A'aitl,1311,611-171/q6N 	LtwarRnIninny-AyirmInntrna:AaAnwi 

2. Lfiq@AeitrlunnfAIJ Liari 

2.1 LLULITIqff@IYNNfliilfilli‘rnAnTltiourNn173.innwi'lerioulnonnIN-.:-Au 

ilf1141 fi@IALLaZVi61TVI1YNION (Pre-test and Post-test) 

2.2 LLIJIJIJ11-.011-W1713A11/1@lV12111fltiEJaifNefill711J11'114'11,Y1Elial,-111-17 

adL913J1fl fl 

1. LolualaiiIgiuniTrioau 

Lusrurin1-13.inly-ilymint-14,-In -ila.:1Siaicinwi 

lia,mourmai-manil-ngoufIntrnvolvialthi 

1.1 cir114-1116fIRMallialr114-111@111.91,IEJIAN-1S- q111W1IYIElafJ113,1411,1,111 (e:110 

v\iibrN ol-roano 	 am.lranim;l:Lioulun9:u 
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ndaia-17:-,n-n-Litiui'flrligionagn9:11a-m,-.nnILIEntilyurionaqf 
9 

n9:3m7zn-mitnAinnwn-2-livILLa:-.Lmtulari 

1.2 ffic-111,LNIIrMIII1J11'114/11,Y101JIM-111"-IIR2,-.013411-114-1 YfAU 4 LI,N16 Ltr"11A6:, 4 

15-JI3,11 TDJ 16 i713,11 TILlaz1:6' EN1q1:99115'11c1 1 

01151,9114  1 91-11-ilumillnua:-.C6IFALLNIANn7711/r-n4nlyinvu7nonnlazolurini_41 

usrai@nllaiii 2farin51.1i nal (21"--31-an) 

1.  Nilly11011-1AiiiJLIAlal 4 

2.  11'l1Anaolvv611,1,gliLq 4 

3.  LiamMin°11141n1 4 

4.  IklUlLILLE(1-61-13,1 4 

Tni 16 

mia:-,LmuRn77aiiic2fumunn79inLilciAfinIniqnunlzu-ninnIaanniuvillIf(-mTni 

q1,3176 1) limcnokron 2) 1.?1,61-MI-33.111@3J01,1,0n1,1,11q)711,fiLITIY@Jfiln_TtliVil 3) 	a MAIM 

'Af1-111,1>filityt,11 4) 1114T111,1,NIALLani'lLillATTIThrithtIMI 5) '1114YlqiNaLl 1_11z.L9J16NO 

LLaz. 6) °A1.11-unta-Tinn7urillnoiwi NannI 

uaiggivnviile111.1,1-114, 

1.2 11111N1-tim-151-111f1 16 umulthafinuuninnni7nTiny-lim-ln-n.  

an1,1m11fl'11,1,1-6411'1 

1.3 q11-)0'01.1Y), f14,111^1 111@.11,1, NIATIWM3J,n114`11Y1E1U7t11,-11117n1,6 01114"1 IqL1 

CJ 1, `TII  EJTIfitli  3 fiu Lia 	if ri eIlE_IT'11-14,191'"11-1, T1 -11.4'11Y10 N l,`TI E1 -311-1t101-1 1AR Z,'IS1 34111141 1,1,0Z 

c;iLis'ErnintOnwoang9nua:-,m7Rav, (vn trii@filn-wevg-)n n)M-17ariLl.6:-.1J1z1S11,1,f1"-rill 

(rating scale) 5 1:',q11J (9.Mrliklilina-1q, 2543, V111-1 99 - 100) q1111 

fl-na.rvianti°110.111-111JInfri-t 

'51-.6-1J 1 	 11",@EAqq 

1":.-9-1-1J 2 	mann& 	itao 

Itql̀l 3 	mnE111.1 

In-1-1J 	4 	V1aJ lEIt1J 	3J-111 

T.-.6-1J 5 
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LLa:-.rinvivoifi-171-.11111115-1q1Z1,1,10.11,aFili 6:111 

	

4.51 - 5.00 
	

f•IntnnINIZA'un fl 

	

3.51 - 4.50 
	

vunnit, 
	

runnv17:-.6-tri 

	

2.51 - 3.50 
	

1,13nutil 

	

1.51 - 2.50 
	

Vi inFJt1J 

1.00 - 1.50 	Vilnail 

nifufinfl-n3A9ILI4vii@lrIvillu-risnrignvninLadu (x) 1,LOZA")1.11,11EJJLIJI-1, 

.) LITLILII.ILLNIANTIIIIMMAYIfllipt141111-17a:',013,1c111141 "1-13.rfiaLouaLLunia,1 

2. I415a.l8Jaitriluni55iu 

2.1 1,1,11LIMINn6q1Na6iitlY161111115L'illUNT1513.111-11.4.11,Y1E11J7f11111-11n1113Jiii1141 

2.1.1 01/11.911`11q14fhfini@lfiiiillITql,Lan_11:11.11,1,NaM3JI,LWAIM.-1,611011114/1 

7-urriln-17-Nuanlincivmarrni'iriwnolL-1LiEruan"iql 

8Jweiyiuna-n-13An11ml (el-m.172:mo 

2.1.2 ffi111,1,1YLITIlgal_FrVirahltlY1611111-1ILiErtiAWITORaIJI,LIJ9J6-WITEJ 1 °IN 

Vi 1-W-11,11 t1b9;111-179J I, 37114) 	 n ilia fin 	 61 	I-al 2 

01151Jii 2 MIell UM-WTI F.1 Wag FJ W210 t113J1141,1,1JIJY101JIAN Ili=r1.1011-11117:L 

2ia41-1€1'18J irliion-mhnillt 

1. ilt-pinwinffnnun-natlinliu4naz17 1. nnIT.-ApItuv in 

2. 1,1,1-VAIMITY1ILLfilift1114@a'AI 2. 1116`)Y1111,1,11"ITI11 A1 

3. 4141116 fkl'@1 11'17 0 0 T1 IA IJI.J ''') 0 0 r:1:1 911°1j 0 'i '1 0 :-..1,1" 3. -iloua:..-a1-194tIbrilOTTIM-116 

4. TrIA111-01:111dT3 ilO 1 lqlifl 3J"Taq1Lla Z. 01.111.1111:@:4111111 , 	, . 	 . 
4. -3aquaz:aaJrnni , 	, .. 

5. IA EFIVIT1.01 01411-17 ffi'l  1 ii1.1111-6 5. 1.11-1M @WM OilliV1-3116 

,.' 
6. T1 qIITIAli111.1N11141-114, 

.. .=, 
6. 1111NY11111,61-111) 

.. 
7. liiMITIEJaZlgflq11.1@li31-61-11-6 

. 
7. TIFJOZ1:60q12-li3111-11-6 

2.1.3 ll'ILLIJIJY1q1R09.1-1-9-maiircyrifiriln-n-Linvolannt-wrirrinhzifiltvi,IJT@ 
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2.1.4"15--Ra•@lIfi,fl'11/111011,1,111.1M1001J1Lanrifil4f1119J7z11111 

3 f116 ULLri alAiErnimlunnwil:nn avju-nintpin via :-.LgaJcinwlu az 3,11/1Errintoinu 

vla-naq7u,aznnIR@I6 

LL6'-ninplann7t11:-.LiiwiiaNniErrimprivricifi-nuRaf14"al (10c: Item 

Objective Congruence Index) LiNarillIJIn1311,6"1M7-1.1i1 3 1,1>annIn.i11 4 

01.111‘111 3 q1-11'111,Laq1Nall'Ilihni1141,LIJIJY1INOIJ-31Nai3Jtlyi6r1111-111:it.11-1PM-11111 

111wIlmou5t-16'1ni7ang3J1nw) cti 

val52,-a,36 110A011 
l401'2ml! di 

IOC 1 2 3 

1. TzTlt-Livs-R-In 

gni umlnliriTiimollm1,Gl 

1. 174,vnTinunnunnIni: 

.iii.3qia@@2,17 

+1 +1 +1 1 

2. LIOTILLII,TYrilLifilltign 

-inaniunildfirIivicaqii 

14" 
. 

2. 1114-TVI1lfrnilritittIVInga 

az,-1,7 

. 

+1 +1 +1 1 

3. aariLLIJIAVIA-1141,Vla 

1Lhn-pivinaniuni7ntfi 

iliVilidlAqi 

3. '711-11-11AiNfill@@TILLLILI 

ga@z1,7 qi"-A4 @1'1@z1,1' 

+1 0 +1 0.67 

4. I:;10MMIJ1111116-Mill 

nnleanaillAU1-11-1,1i 

4. 41-1,111-01:Ifld-11&IL9litill 

l'alua:, illn7t-aalAIITil 

+1 +1 +1 1 

5. 1.101-41-01@1-61117Ri'll 

41-6.1"11-1,1i 

„ 

5. LiM11,1f1-1,q01V1-17Ri'll 

ii14,1-11-6 oiquiiiumunivvvii- @ 

viirnia.himilwla 9) 
. 

+1 +1 +1 1 

6. TlqinThin.111014111-1,3"111U 6. Th-ifiTiAlin1110.1°111-6.9111, +1 +1 +1 1 

7. IAM-161rIEJI-1E10:1:dEA 
,. 

1.101°1114,1-11-1,1q 

7. L.1114alriETIEJan'dnri.10.1 
.1' 
11111-114, 

0 +1 +1 0.67 

3 IN1J1-1 LLISLlyilffainqNahrlY161-11n1IliMITIVIT113J/111.411Y1LIVIalt11"1 

iiiraqiinian,qianiagaq)f)4'Nriurnh-zald'IqiniifilAsilqiiiuff@w4@1@y: 

TzV11-11 0.67-1.00 	14131WIAErnint-LNIThiaLNUOLLIAnflEnT11.1/1"-alJiliJI1LlinrviqgaISTqlNa 

6.3JMIV;111r1-116iL114, 

niloommuannlit, ninli-viamiill,v11.11unilLhoiThapNaiiirpif 
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om-wii 4 vrimILLffmNan-mhniiumwHinililinnu 

loIllta.iqi tion-151.1n:i:Ya 
e 	E Liinz-up i-1 

IOC 1 2 3 

1. In.pkivnwinan-nAn-nntifi 

-1111011,1iLi 

1. trillnp_Itlivn +1 +1 +1 1 

2. uatnanynlufillft1W1'1?-1 

atY1W117n6ififilVilatIM 
. 

2. 1,1,14,'11111TMLLTillt111,11 

- 

+1 0 +1 0.67 

3. aarunnivATIALVI@LLTTITtylll 

vinannumItitifirilvadlliLi 

3. 'IS-ail-1,1'1U +1 0 +1 0.67 

4. Tz.LITMlalifl7n16-1Millf1"17 i 	9 9 

aanauuiliolvil,j 
. 	. 

4. 2RILLW:..M.11-17t11 
9 	9 

+1 +1 +1 1 

5. uall°111-01@lArmainliii,knu 

v1 

5. 111-M01-1,fingi'll 

111-1,111A 

+1 +1 +1 1 

6. 71q11-1-11/1i'1.111@l41-6111-1,Li 6. 11-11Ni1A1-6.1'11,6 +1 +1 +1 1 

7. L'IlE11-1,a.BIT1F_MLIOZ:C6EAllal 

ii1-6.111,01q
.,  

7. 71E1acc:,-1,gEN111@.1 

,,' 
`2114,111-t, 

+1 +1 +1 1 

5 vvull Lnavvrn7ihna% 

daqlfi4'Nfii.1'0•11JIN14IMJU'lql'111:41713JNO -16."@.1@y:),',1,i111 0.67-1.00 11.917LTAElnlitil 

lgliaLauaLatnfiEnriunnIiiiinlilmtwEin-mJ7:,-Liiv, 1ALri mnliinrawnunn7IJInalu 

liINLW11.1114, m5`iiiniairrulinTwrinwzmAaan1110Inn-N-11,1ull;N-911wi6k1nnir1.6 LLaz 

2.1.5 411:6@fl'ITOF1-1t1'13Jficifilq1111q1T13,1ff@qfl6@.11-:,Wi'll 0.67-1.00 LLaziiiiniil 

Mil,°111,11JUYI9MOLILLannt-wrirrinhzirraquinuunliona.leIClirrnr-q (TirnfiNIA-m °B) 

2.1.6"4qvI3J1AiLLIJIJM10.01J6i.11,W,ITIJVil 1,14011,11111,111ALLIMMIRMYNNaliOULiEJ14 

(Pre-test) LLaroa:ninv, (Pre-test) 11-1J/19:11i'Mti-1.1910,11 

2.2 111.11J1J7n311,f171111411^1@1V1101161LIFF11,c11316@rr@TIII3J11'114'11Y1EJ1,11t11,111-1Inalkl 

cY 	
Tiiilk11,111AFIllq11111f1.1MMI, q1-11i 

2.2.1 ilf11_41Iill'17ai-11L1,1J111,1,1J110.01.1tY13A1-11JcilIN@l3V1111,0110-111,La:.*17-111 

LdErnial 
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2.2.2 Ni11111J1JefOlJr113JM-13JA11^10`h°110.111ilLiEntilliNOr1W1113J11'114"11,Y1E1115111,1 

n-natolagini4-1 -114-rt.b 1 ,1J-1J 310-m4rtt:.1ShumuRaunnanLuulmnn -ruili...- Intmin 

(rating scale) 5 7::;q1J 	11111`1)4 9:1 arm thunanl '-ict-t-ru, 30 °Ira Rounnu 

flT-13,14LCrIA11,6 5 1112.:L 11t Liari 91-n61h::Nunn7ann5iinti, inufl-naJi, 
41 

Wilartn1101,1,aiTI:',11J161111q11-1,1,111,61,at1 (1MM.) Fl5n01q, 2553, V1LL1 82 - 83) (1114 

WY13,11'llrlflTaln-171J71- 0.114, 

• 1 	 11,@ofiqq 

• 2 

54611 3 

54111 4 	Mr1F.Jell 	3118 

• 5 	vannell 	unni19.  , 

Li,a2,11TinlAY11In11rt611s11Ti1q1:1vultLa1E.I15 6.1it 

4.51 - 5.00 	1,13.nutil 	),n,niv\17:--1Akrin 

3.51 - 4.50 vunal 

2.51 - 3.50 	vlarmill 

1.51 - 2.50 	̀03Jnotil 

1.00 - 1.50 	viunuew 

2.2.3 11111.1,11111.11.21,311,6111g1T-AR@IJTILMIAILflil@A@IqueTAFJTII'lttl 3 -11,61,6'LLTI 

avijErni-iqinurrn4-11:no ellis'Errisnroinua:-.Lucinwn LLNI- rIAErnint-pi- uma-ngmuazn --11 

g014 	 n) alaqn-AffmNynkiff@qifi6'@lIvvrinli@Yi-Inniiii@AJ12-,nau 

rinInn715ov6i' (Index of Consistency: IC) UNaMIihniivig.wl-11-11fri 5 
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01-111A 5 qrnnlamuNamnhzoluauutlInilufi-naArwai31211tnCin, 

51E.MiTilltaht 
eliii nT21-illl i d i 

IOC 1 2 3 

1. oilm.15t-guniltiin-11C1fml 

1.1 riauLlini-niNn77ui.tiR irialt`haErinviiii-niNn77aJ +1 +1 +1 1 

1.2 	-,14,1grIalfiii3,117:1,dilililliriii3JN11773Jd +1 +1 +1 1 

1.3 Li:laurNnIni 6;14,iinaFrini-niNnIluarn4ruzii5n u 
+1 +1 +1 1 

1.4 6:141,6iilLII:-.NUTI-11111-MNinililLiiii3J11W11511176 +1 +1 +1 1 

2. 6'1 1,60 il NI 

2.1 Nn713J11-11,1A6:1,bilm-luiLfiEnrill'hInfini.4111Y1F13J -ifidil, u +1 +1 +1 1 

2.2 r1W177111il'altilqiiillildElinIJI'lliq1110101Mliilif-rfIll i, +1 +1 +1 1 

2.3 r1W1713JY1-11VV6:14ilflinaJildErni-LM*11iIllnicliagifIlif141.1, u *1 +1 +1 1 

2.4 N/1173.111-111;Z,i,i1Millili-InITIJI'llialY111,11allintrilt-L i, +1 +1 +1 1 

2.5 feNn7IllYilli6:1-131M-illiLlIEnrlin-170@fiLLIJULT11 I, 
IvrIn773N1'imiiinn1ivt, 

0 +1 +1 0.67 

2.6 flU175111,1i11;(6:14,37.1flii3JiMEJitil.lazi,63Ji/M14illitliJI1A, q, 0 +1 +1 0.67 

2.7 r1W117111,11W,1,1,Cifiii3JiIal_16iLl%\13J3Jinila I, 0 +1 +1 0.67 

2.8 rRilYnlY1-11.VV6:14L-I'Ll-tfilfiii3JiiJVI-1-11°121-115Ail 9 0 +1 +1 0.67 

2.9 NIII73J171 -1W,11,1dill-lfallli3J-11iLLITIntiViillhirNRil I, +1 +1 +1 1 

3. eill-billVirl@nllasMilLiEJ141 

3.1 fl'UnlanNlialligli6‘,14,141,1TY11114tililciql,LITIklMi +1 0 +1 0.67 

3.2 N/111-111,M1I011"1011A-ilblAlif17111riqiNfIlaI74 +1 0 +1 0.67 

3.3 r1VIIIllalialligli6':141,iiii-fliilLINIAMIlli.li14 I, +1 +1 +1 1 

3.4 rIVIIIMMII011101,1A'611,1>ALM-1.1M-13J1q1,111.1,111Ja14, a, +1 +1 +1 1 

3.5 fln113.11,N-Ii@fliNla,1-1,1,a1111-1111i1-114ii1J111Jall u +1 +1 +1 1 

3.6 TeRF115-111,flqiI0/11a11;(6141,allq1713J1S]ltaft,1 <L, +1 +1 +1 1 

3.7 NTIIITYlil'a14,1,afrtl1114:11iIlifli19/1 (141 110-1x'116 

SJE11.1, T j) 

0 +1 +1 0.67 

3.8 NI-1713niianlia,f11.1-114,0dilL9114,1n.J11 +1 +1 +1 1 

3.9 r1V111- kiliinnIll'altalf1T11111&11,1,M110@t1 +1 +1 +1 1 
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Gl 	N.1 5 (qi0) V1-11-111,1,M11NOTT111.litlii141,1111_11hZ11114M713JAJIAM1V110111lLiEll4 

liun-mhttilvt 
92.7101711fIl fig 

IOC 1 2 3 

4. ei-lunil-iouanNI-aivtela 

4 . 1 iillAl O'h ITU N 6 NY11.1,Y1 0 a n Lunn ai va4-) +1 +1 +1 1 

4.2 '-',14,1N01,V,FiFrp-iiity- 71.11:..- Liriur,ial-vu +1 +1 +1 1 

4.3 621.13^M`h1,112n1111/111115ncillfillYill'11.6 +1 +1 +1 1 

1 
5. 97-raulinnigniltiEn6,1 

5.1 naniun-17iqfirn-luilWil3J1M3r1:;d3.1 +1 +1 +1 1 

5.2 grITIA11111-11"@qlrlf17I1Jiliril3RVill01'.'ff3J +1 +1 +1 1 

5.3 fa-13Rn fl \i'l UT NTIV1113J&I13J1:11111:03J +1 +1 +1 1 

5.4 filiilf19:3J111711i11-11,131q17-13,11:111YIZ.- MJ +1 +1 +1 1 

fl g11711f1 5 1A111-i'l LLIJ1J1I5a3ll-141-113411A1 alTIJ@111-1-11:i 	alqi rM1713J11'19.411Y1 

u7twirinlazolui1m9,131m-niannn112,-011,1,Loiarliaaa6'Nfitialkhznaunnln-n- Linii' ‘ti 
blualii-wivilfri-al a' a q-14"al Ei7V1,11.1.1 0.67-1.00 cyfArTvij En on u31-iTa L au a a 14,:-.1 -11 En rill 

nnTdillii,nannJ7zolumnufilm `h 1,6'LLri nnItlilniafl-riunnnJ7nriuliiqauLLazyIn 

lialJ7:3311-1, (LGn) viinlwii&inumunnilltA nick, Iiiiyii@FrnuTin 

Lkrith-pl" 

2.2.4 flqC30.11`irOi'ltril3JclI VA'161111f1711.1ff@qq14@JTZWill 0.67-1.00 LLw.:LliinJil 

(Ti nnqurtt-m '11) 

2 .2.51)13J 141,1,111J 	trl 3J 1,11141TI_Ril 1,11M11119iliVi 4'161 E114, (Pre-test) 

)Zul'ul-nn-ariip&ja 

rrnliufiM, 

1. kvill,MTIrmnainywinagif 111111.11E11411113A11,1:01 €1JrT611,nun17171Linu 

a-A'quivv-r-irEriaIniukuvol (:InEnliznu) olol@yrnaJi-nralaiumlkaitunnlyiqam 

rraLI 
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2. LIIZR-11,61-114111JY1-11II1CiEJULLaZflZ1J7:411c14, LAnownui-nnialurranLilurril 

ma@lu,a2-,LAIJi@3J0111JITTILif.114A9_17:11341f114Afl 5 	 1 r-1n5Vin19.-1 2561 

3. -51NaeliJny1ii,1 ,lr1,'15L5Envnal1,6nL5En6ria1,6f1(1aol 

i-unr`iYrunnILinuiln771n-nwniyinipt-unnnlanSillisini4.--1 (Pre-test) linalY1-1 

1,1,1MM-10'01J 1 q1'111 50 WIfi 

4. ql-iLitou,MnI73n-imumvaNnIllinny-iIvimnt-w-innIn-ol3J4m4-1 "Mu 4 LLNIA 

UMW:: 4 i')I11.1 5-)3J 16 i1"1t3J1 IqIEJN1"4MillUW`11,1:11,d1W1I72,J6"AlIVIA@J 

5. "NNa6iJqYl.fY1-1111-17LiFYI-112111111,101;110:111qaal blElliLLIJITY1aLl-NNaiiJr1Y1

yrilmILiFiv,finInin-n4.-AriEJLIInon17azolam14-1 (Post-test)1,inanyi-itLuvriqaau 1 

-1'19.1 50 WIPI 

6. 11A'11111,i111,1,11-11,1,9J9Jg@lifilllf1713,117\l'11^1@lA1.10TC611L'iLILLfiliki@f1W1773J/111411,11F1 

111t11,111-1gZL63J4n14-) 

7. ql-A11tifinall,61,LIJUYIN@IYNNOilltlY1611111-111:iFflem15111/111411Y1LILIIM-11117 

N:-.L63An14nr1a1,666anla,riwaal qraiLnat411'111J7ZIS114 LLaz-,1-)115 )L -Inl1,61,-In 

auuouunnufl-nuiv%nAia`h 

8. IIWZLLWIAS1UW1f1LLIJIYYMNaLILLa:',ILISIJNOUt113Jf1-111JcillAla h̀3J-111,f11'1Z,',1klialla 

b1011115rnlyrilaiVii 

elliinl-aniumia@u-Ne•Jaiigpi6n1n-n-Linurr@n77unlwilyunprunn-nazalu 

Inv)7-ni14:-.Latvim-nur,p-io.nrimntivrinn.51,v1"flzawgauuZIJiil 

11-riroapunIim--1:41,L4-yalia-goLfhormlih:-nown-imirn LLavaltnruilinnufl-nuAl 

1gaiwv04r115n1k arilLm--1:,-vilioapL4-n1-1Lau@olvorn-113J72-,naum-anirn a-roiiNhnu 
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1. aiTiiithrlvt,rinyvvinInivnalLqq@lal@ 

rnm61111fi-nliaaq€14"@.mmli.niaa@urliivIn6in1nrtlioin 100 Tal 
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010 	10C 	fl-Y11J00W160.15.2r-winliaaaurillth.:-..a14 
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-1 v9anui1.1 

..i."161111F17-13J00q1140.9i4E103Jii_11,6"60.11U'l 0.50 irlati (lAn 1 	Y1 

2540, W1-" 124) 

2. 1,fiI141Je@aJT 

2.1 1,1,1JUY191ROWNNNiilf1Y1611111-17CiLITI ILfillr.003:ulablonnlvin1nLdu 

() '')I-LL.11E111,1_11,111-1q1Iy11-1, (S.D.) to:',1inTIMIR@1JFhil (t-test) Aa-li,f17-1:4LifiEnnifluu 

2.2 111J9J111:1,r114Fa1klii11^101,V110111:111,1E11.6 Ilf17-1Z.Vf°1103Jai-JEJ1T17iTWICII 

LLa:A.-nadolarturimpu (s.D.) 
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(STEM Education) RTML114nnuinuinznOnwn rFalnL`1guaNannlIt,m-nnAl'aua q-1.11 

ql awn • 1 NarMIJIZShALLNIArRn1131MWAYIElipatnnnlan,63,1VMW1 

1011,Y1 • 2 NaillIiVIW11731/1-11411,Y1E_IlptIVITTIIRZ01341114-1 

2.1 NaT115LifiEFIJOIEJLINNii1M1'iY1'111115CiLIVIS1W1773J11-11411YILIIJ7M-111'17 

al-,L63Anw1riaviaania'Mmt 

2.2 Na11111LM-111,64a3J0-TITILLIJIJNalifYI3JWYDAVIalTila.111:11CintflTlqia 

fRn1urnwilyi Enntunimazoluilnwi 

manil 1 Nani11112„-Liivutemii@n55amlwarimpt-w-iniwinguainwi 

ruivilFf-nintpla.aulmn-iconalu,NurinlIkurn4-11rEnprIonnla:,- L6uslni4-1 

YU1,6 4 LLN4 LLNIA,a`c,-, 4 i'')I111 7"-J3,1 16 ir")13J1 Ilini31.1f1TIlltjtl'altM3.11Z:N11 7 6'11.1, 

lAil3i3_hnii`A3Jaribiltztfi143JWY4)141112,-3,Intlkl (rating scale) 5 7n1)J 	 3.1-111 

1111411all ITaLl 1:60E_Ifiqq ikarnliJT:,-1,311-16-1LI,M1111-01-11-11)1 6 

911I- 9i1 6 q1'11-111,1,ffillNarrnihnfruLLNUNTISITT1'114'11Y1E.J9J1t11'111-11- M,160/114'1 

5-mnillhniivt, f1113.1111VIEJ 
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li@n7luil 
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X S.D. 

1. Miltilivig 

rn7Liinua-i7za-ifirunI:-,iii 

fn-aufialmazgaqii4'uwawitavrig-nt 
9 

1 4.67 0.58 63nn 

2 4.67 0.58 61 3.yin 

3 4.33 0.58 6l 

4 4.33 0.58 1'  

2. iiiiii-ooliananaoli . 

qi-A-Auma..-rin (rrn4-11,YILILLa-g- 

olani4n) 3Jfi-n3maqfi6Nymnza3J 

flu 4 

1 5 0 'i3.1-In 

2 5 0 63nn 

3 5 0 'ila.nn 

5 0 ilann 

3. alltiV151,3014  
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1 5 0 kin 

2 5 0 'il'3,nn 
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-Ion-11111:-..Liin 
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X S.D. 

(n-n4ni,rtnazerzoiaAnwn) iifynu 

R@IV16'@.91,Via,r1Z;RkItill 

3 5 0 ;iarin 

4 4.67 0.58 `13.1-1n 

4. Vliht.:4‘4210.111@l1553J 
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1 5 0 63nn 
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4 5 0 63,11fl 

5. -Thom 11 n Int 
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Li'  EllAi' 	1,LalT1111":,'Nlkilalr1W17711 ,i 
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2 4.67 0.58 )1 3,r1ri 

3 4.67 0.58 ;iay-ln 

4 4.67 0.58 ;ikr-In 
A 
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Raqlqi4"alriiinoluilrn4-1 

1 5 0 63J-in 
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3 4.33 1.15 '414  
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7. 1111-i-01.17t1SJIM4a 
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9 

uazff-13r1In-NiAnurrniNr11.1. 3.1 

1 4 1 ;)1  

2 4 1 ''il  

3 4 1 6 

4 4 1 ;1' 

IlaJ 4.76 0.30 'illann 
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..11191151-,Iii 6 1^11_111 LLNIArIWITI3J11'11.411,1101J1111:11117n1,61A111.T1 	4 usvaiNa 
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s~Id LG18Jfff1W  
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11-11_4/11Y1EILITLIVITY17011601114-11i MILL :,1)\ 61 Li LIU G11 15111'1 7 
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2.51 - 3.50 	vonufil 	fi-nahilm`h7niiithunanl 

	

1.51 - 2.50 	VallE.14.1 	finm411/101A5z:9i1JI60E1 
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1. ei-1L6 lltaurn5anilL5En61 
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2. el.-MO-YUJI 

2.1 Nf15711YilliilliMMJILiirrriiilnin14-11,1/FJ3J'Indu 

2.2 NT11711Y1-111-63714 q17111iLliEnfili5°IrlflfilMFIngqfinfldlt 

2.3 f-N111.71rilillia,&1713,14;1,ftnrliJIVIIY1rrwinavIfannirlt <kJ 

2.4 Nn713JY1-11i6:113M713JiirlEniiiI7S'ILYWI14,1ar13J11141P, 

2.5 NTII51111111)iitiaq17-111i1AMIT1111-170@ilL1,111J131 ,i 

IFF-)rmufnam'anni4t, 

2.6 TIVr1773J171.111;(1.6ilf1713Jil,fiEnniJan,i3Jili11413J-11141-1 % 

2.7 fU1113,1111111-6VIFITI3Jii01Ji-ILA113.11r1i114, cu 

2.8 N11773JY1-11iiill,A11146.1f1713JiiJIANi;1101511-191-1.3 9 

2.9 NT1773Jfillid1416111q171343J1liLLITITt1111.11,14`559"Ril 
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Tinnnlihnfilt -5-( S.D. frY13JIWIEJ 
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3.9 11W117111hEATIWIAVIM-13,Jr14--1LLM1.100r1 4.49 23.45 61 
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LLa°4-31.11,111111,1.11-13J-W173-114,1,YhT1-1J 3.53 	LijOilV11111;11-1fliOVIIJ11 	"5. 1 FM-11,11-11"174-q1 

ii7n1-1JfIT-13JANIIAIOVad1̀146-1-01-1J 1 4@vkifl:.:1,LwaLau 4.89 

6-1,01-1J 2 clO °IT@ "2.5 rIWITI3JvI'lliiibilf1713J11fIlErifTuf1-11.00rILLIJULTIATMIITVI'lgqiInfl 

irIA" irq1:31, ww, a 6' LI 4.8 8 u,az-,6"vt,qiil 3 g.'1@ `11"@ "2.6 riVr1711J v1111,1'6,-1-1 374171 3J IL 11 Ell ITU 	13.1 

41111411.1"111411," 1,411.-11111-1,WALI 4.83 	."-.J14,6"1.01-1J9;q1YT'ILI 	°IT@ "4.3 ',..'1.1,V101,V,IIEJT11-1J 

LTV1:1,1,1414LagE.1 4.27 IT@ "1.1 ri01-1,Lili-DJr1VIII3J 
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UTVIZI,1,161-61,dEl 4.41 gl'1114-191.1J 



111'191 5 

Lqal r-r5 -qriw55Airriwnlyn1 n- ntnn-i7a2,-oluisinwi (STEM Education) 

dnv)iiiiCriLinefulhz,nuCinwn 
.- 
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iliznanwn 
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LLNIAill  2 1.21-11N-laaTtNa:ILLR-oL1G1G1 

LI,Nufi 3 Elaq11111,117f16-1r1I 

LLN14f/1 4 IlllY1FALN14.9-111 

1,1,6azuNain-millitimauminLiturRnIllainunInnunn7aanumuvisl'ivrilmu 

qi:ra 1) 	 2)111-1,7)1J1-13,11103,Ju aLla:111-6-A1111310-11TOITTUlltnIVI'l 3)111-1,@al-1161JU 

Tif1111,6filitn11-1 4) ifIATALLN1ALLa:411,i11.111'171,LiititnVi'l 5) °I11-6M-1R@1J 1.11:-'1311A NO 

iliinhlarilirlirmaritittiwriliwTiviAlvt 6) 1.11A11-11,014@l5/1-1ILLfilitnV1-1 NannlaellIttivn 
A 

all 113 
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LadEJI-AllY1-11TI.J 4.76 OtillAIZ.111 ;'i3J-111 Imnoiazu,NIANall'11111Z11316Loianivu 1,ALT-1 
1. MI:A-14in  2. ilT7I-Nql-13J110-11r119 3. R-11:-.T1-11LiEJLLI 4. 	V1IJI:A.141.10111111.1.11 

5. -3alqlJnInt 6. 11-11iqfNr1113J11-11LiEN LLaz 7. 1-1-11-3q1JIZ.LillANO @ES1,1-61-:::q11J 61- 413T-111 

YtIR':1,6 4 LAMA LLNuaz 4 
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2. wanilAnymairanintryhmilLiEntAaTtZfultntilital5t.nainwiltelliinil 

aava-mii@n15amiwarmiptu,-milattgaJetni4-1 

NarrifiLfilnnkiallaMonnuurriuulLuduw,:atuNaiinirfivv-km-mi-EnArRnIlaJ 

71 "114nlym1J5non-15Rzol3phi4nrim611azvia-.1C5uu v11rin irriCiErwriLiEnAlquliMn773J 

n-n411,mipaonnlan.91aAnwn &-inL4nNaiiinent-rilln-nCiEnt, 1,14-"CiEll-hvn-Infi 1,1,Ci u 

Filli11111614ttlY11.10ii6ifilnlil .05 1q1E_I&illadEN1::11111ANa6InviE-yronnICinirialuinvt, 

27.58 fl.T..1,L1-151.6'11-W12,..111-61,61,913J 100 fl:-..1.L1-11.6 filkAt1,17J'El1LLI1-1,3J-Iql7y11-61,Yhiiii 10.31 

LLaz.-31filla4s6;EifinatuNahavii61111-117LiFFIA114-11,imuyinriii 68.32 fr.-.1>L141.1f12.."1,L14141, 63J 

100 fr.:1,1,14,14, filj-11.11,1101LIJIA3J-111y1ULYilITIJ 9.85 

3. wan15antnoliaJ1N.11NdNua,11Zra5E1LtIfu1htnadinw1YIisioidfi@n78J 

Narrnii,m12,amJanntunigaunnuqrran'llAialwiialiTnLinvol319i@fiwnili 

nm-IviY1M.151-111f1-17RnAlli11114-1 	flT101.11A1@lT11@.111-riCitllAff'alkfiwnlunnwivili 

u7tiormanilnwniqn-Juct:Cruitn4&nnylAhvIa`h1,11,72,-IJ 3Jr1 TqL131f11.-11,1A1,1,LjLI 

al-WTI] 4.63 1,1,a'AillAlithILIJ1111.1q7I11-1,LYY111-1J 3.53 	Lrjaiiv-iIntn7ntrii@mill °I e@ "5.1 

na-11.unnlifinInifjfy-ran:varizalr ilIni-ufi-raiAlyialadlua)-01-11 1 '11 0U1'f1Z11,1,-101-1, 

Ladd 4.89 6-1-691°-1J 2 	"2.5 rl "@11173J Y1-11,1ti614,31 T13J 	fi 	fliJ 11-1700111,1,1J1J L 1 

IF111.1773JF11R91f1n1141-1," lAlt111-6141,j 4.88 LLa:..6i6i11 3 r10 ia "2.6 ri@inilliiniVtith-i371 

frilklildEl3f1°-1JRZLI3Ji11114.11.1.11-1'111,6" 1G1fiz.661616Lad0 4.83 	q11 aIriiIEJ 	2i0 
91 	 9 

"4.3 iiVIN dk EY.PTIJI1171J7Z611611.1IY1.11-11-1," 16'ql:-.11,11,11,1>ad El 4.27 ilea "1.1 riouviini-m 

Mr111.1.1 d,165 11011:hafirlilnili-311M11511J" 1&11.-1,1,1111LadEl 4.33 L I, riT@ "1.4 61619911 

th:.:NIJI115116,671VIV1 111- 171.11"Tiill P@ 1-111.11 it" 1,4-"f1n61614,1>jEJ 4.41 q`13J4-161J 

unNannI'Al alanInarn.11-inNalaid 
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fl701.1f1q111,1,6za@91f16-01q111J 

Lit0W1N-15:. 

1 4 5 5 4.67 0.58 

2 4 5 5 4.67 0.58 

3 4 5 4 4.33 0.58 

4 4 5 4 4.33 0.58 

2. 91---3 .4"53-01011 X1314-n 10159 

ql-A-3-11,1,9iaz-IT-1 

(nni4lyinuazanheinw1) il 

WY13.1a0q14'011.1,13,11:',R3Jriu 

1 5 5 5 5 0 

2 5 5 5 5 0 

3 5 5 5 5 0 

4 5 5 5 5 0 

3. Ail•tni5CiEnii 

Ri7zmI65m.431,01a2111-1 ,u 
(nni4-11,YIEJLLaz:MISII1c1r114-1) 	ill 

fi-anuaa -)4"alL1nnzaur4 

1 5 5 5 5 0 

2 5 5 5 5 0 

3 5 5 5 5 0 

4 5 5 4 4.67 0.58 

4. 1011htTIN9cfilDN9i-i@n5ai 

ROW1011.1i)iri 11 	l 

an7::1-v-IILiniSaammlnun q, 

i'quillt,rAn-nuiLa:.munIn 

111::Sivimal.qi 

1 5 5 5 5 0 

2 5 5 5 5 0 

3 5 5 5 5 0 

4 5 5 5 5 0 

5. -1Aqqi.In7ni) 

N0qfl6'01r1-1.11,1,11-)11-11 

Nn7)-um7LIEnti" awr, I, 

miz,o3AinnilriturliitnA, ,i, 

1 5 5 5 5 0 

2 5 5 5 5 0 

3 5 5 5 5 0 

4 5 5 5 5 0 

6. nili'vai@n17asan-IICioni:  

''' 6.1 a@w4un1191-).,-)q 

alT,'.n-nlitrui" LLat q, 

r1III:-.N14110.11F1III1 

1 4 5 5 4.67 0.58 

2 4 5 5 4.67 0.58 

3 4 5 5 4.67 0.58 

4 4 5 5 4.67 0.58 

6.2 31117n1JUITIIITIIi'q 

r1V-1111ANOW16'0.1r111M-1,61J 

cfm9,-) 

1 5 5 5 5 0 

2 5 4 5 4.67 0.58 

3 5 3 5 4.33 1.15 

4 5 5 5 5 0 



gr151.991 9 (Glee) qr15ilagile.lan-i5 li:-Liivt,u,NurRnI5unni4nTrimpt-ton-502-Slai1lwn 

lifnillh::38511 
LIMU 

"knIlaiii 

461E11711Lp Wal-111115:567111 

1 2 3 x S.D. 

6.3 ililTI3JErlf1.91EJLLaZ 

1:-.ER.-.nanivlanzauriinniiiiiin al 

cu Linu 

1 5 5 5 5 0 

2 5 5 5 5 0 

3 5 5 5 5 0 

4 5 5 5 5 0 

7. n-ni-oihniillwa 

ffaq1fl4-01riiial12,-a.ifilial 

FRn7lanLazgnannilL-Nnunn7 

ili-'Nn773.i 

1 4 3 5 4 1 

2 4 3 5 4 1 

3 4 3 5 4 1 

4 4 3 5 4 1 

Tni 4.76 0.30 



01151\111 10 W11111,1,Rg1.1Nafillihni3141,1,1111MIR@lilqNanitlY1b1/1.1/1-116E11.1,r1WIII11 

nm.411:riniptunrmazoiliCirn.41 

lonir..4.1vi Tiaaau 
rc.iiihrnsit-LI vii 

IOC 1 2 3 

1. IZMI-tuynTin 

unTurnIntfirllwialviU 

1. ilt-p,vin-cnonlvin-nal; 

in., 11660a:.-11 

+1 +1 +1 1 

2. 110111,1,14TY1111,1,1191111W1 

-1110T1'11-1M111iS14'1W1.0.111)i 

vki 

2. 1,1,14-)Y111fIl7LLinlill'414 0 

OZA1 

+1 +1 +1 1 

3. @@TILLIJ11.1h,6111,1A0 

Luillrum-Tmgnlvin-nrafi 

finv)vdtvrldi 

Z 	A . 
3. 9114,1114M1011117@afILLIJ11 

'ii@@1)17 (1J'110-i1az-,17 

+1 0 +1 0.67 

4. 71-.1.1-3-alqi.1111111A-11,iiiJ 

n-11@@nLaniftv-rgLi 

4. 414,111,W1-111dTA'all,qiE13J 

-ia'LLazql_In7doz-,1,11T-1,1 

+1 +1 +1 1 

5. li@f1111.01a1,6f111.07"1.1 

i16111M 

9: 
5. VIJEJW111-0101,61-1170ill 

i111114 (ThlISJULLNIATVIViVlia 

vihmatnuilhnia 9) 

+1 +1 +1 1 

6. MITIIINill°12141.1111-1:141 6. -YMIl'Irli'111101414,1-114, +1 +1 +1 1 

7. LiIEJIA01_11EJT1EJa:',CdEA 

'11@l 4111141"111.1,i 

7. LilF.Y1,0'ilY1LITIEJall:61 ENPIIN 

41.1,V116 

0 +1 +1 0.67 



4 
0115-MY1 11 vnyiluefq1Namnhzdiumtwrin111J1:03.14, 

101.11t: V‘4 1,111701111ht'S114 
elLitnnip i 

IOC 1 2 3 

1. IL-Ip_ityo-i@nnannumIntil 

41111,011Vil,4 

1. mIlzyntivn +1 +1 +1 1 

2. 1J0111,LWAV1.11,1,0q11, 1T111 

o'nnun-nrari-nnolivr6i 

2. 1.1,1,n111.111'11114171111,1"1 +1 0 +1 0.67 

. 
3. aaTILLUIrit4111-LI,V101,1111Tt1lyi1 

@nnNT1111)M5t164:17141`01,011Aqi 

— 
3. '11@`11-1-1.1114 +1 0 +1 0.67 

4. 	- 	-iaqaiiillata'11,1i1.1111I -u
9 	9 9 

a anamplivonuLi 

4. -3NILLaq1.1115 111", +1 +1 +1 1 

. 	 . 
5. 1101111-14M01,brilI0i'llT11-1,1114 

'T 

5. 1.1101011,11'1Iefill 

'111-1,1`11t 

+1 +1 +1 1 

6. 71q111-1V1i-111.10141-1,1111,Li 
. 	- 

6. ill1A1711111-1,1-114 +1 +1 +1 1 

7. Lilfl140t1.1E_IT1L1621:6E1V1.1a.1 

il41-114,14 

7. TlEIN'ZI:A'F.Allal 

111-1,1-114 

+1 +1 +1 1 



gM1Tri 12 W17'111,LamrsionnlilinfrgummlinilumnaJvilmivu@l11,r1LIEnt 

TumilIJIttiliA 
eltio-Thig i-i 

IOC 1 2 3 

1. (1ntahta9Jni5ni,111515En1 

1.1 riauLin5-niNnI3J 6,"11,gnav:Naunnvii-ii-niNnI7u +1 +1 +1 1 

1.2,Itil.fli741T13,19,1J1:--1,11111-1171,11"-Ii-)3Jr1W17714 
% 

+1 +1 +1 1 

1.3 Lii@uNnIni 	',--14,ilnaErini-nifin7niarn4ngn ,,, 
+1 +1 +1 1 

1.4 ii-W9J1J5:tffl_ITI'lla*IT111/1'1)11:htalfiV1153Jd +1 +1 +1 1 

2. oinio-nail 

2.1 fRn771111-111A-6,14,31qi-nui1,11EITTIA°111.11119,1111U1111-141A % 
+1 +1 +1 1 

2.2 r1115-5-3.111'11VV6:1,6i1fITI3Jili-iEniTiAll'IfiritgliTlefq1f3J-1/141.1, 
a, 

+1 +1 +1 1 

2.3 fif171. 3JY1-11i6:1Af1-313JilflEY311-1JI°111IY1E1W-Ifflf3J-1/1111-6 
<Li 

+1 +1 +1 1 

2.4 r1W1753JY1-111,6i1M-13J11,11EniTIJI°1111,11flIcalaii3J111111-1 +1 +1 +1 1 

2.5 11W17111111111;c1AilfrillJilrEnfillT1'17@@111,1,1JLILrill 
a, 

-191-P1I11101N9lilni11116 

0 +1 +1 0.67 

2.6 FRF1111111'lli6vt,&1713JILdEr311-1.1er.'.1,6iaJisif114113111-11111-1, 0 +1 +1 0.67 

2.7 fR1151-3,1*-11,i6:1-6i1M-13J1I@LJI--)1,A3J11-1111114, 0 +1 +1 0.67 

2.8 r1W177M7111i6;1-0,iiht ell  g TaliiJIAV11,ftla TITAN 9 0 +1 +1 0.67 

2.9 flf1773J*11VV6,1,1,1q111,-1M-13Jill'llill,rititirAwli-lwal % +1 +1 +1 1 

3. ei-vuni7viii@n15asini5LiEral 

3.1 fiVII73,11,M11@fligl'al-aaff11-11141:flilliqL1.04M1 +1 0 +1 0.67 

3.2 N/11-111LNII@TY1d1A;ZA:Unifril3J&lgi'llgI74 +1 0 +1 0.67 

3.3 ri1175111,MIIOITINli6141A%11-1111,1,NIAT1'17Y1'1111-1, u 
+1 +1 +1 1 

3.4 r1W1772,RMITOT1-101a141,ALNIllfrilalq6viunu agv, i, 
+1 +1 +1 1 

3.5 fR11711JLM1I0fildlliW9111111'11171-11-11.1.1-33J111Jesitht +1 +1 +1 1 

3.6 riV17711LN:110111ffliWATIfi-3111Likailll ,, 
+1 +1 +1 1 

3.7 rRITTIllYillVi141,911f1Y1-1114:111Ilifl'114'1 OA) MI 611,1, q, 

611 £116 Tj) 

0 +1 +1 0.67 

3.8 r1W1711.111-JEJnIllii16Y1ll'lltai-111,9141Z1J11 +1 +1 +1 1 

3.9 r1V1713.11i'MJnrIlii-1,01f1113J/14'ILLM-11@@fl +1 +1 +1 1 



91111n1 12 ("10) gl'11111,1,M11Nall'illlinii1ALLI.J1_11_11n3114M-IllAINOIAT@TXTICiEJ14 

1-in ninNtaa 
eiiihnzlqj vii 

IOC 1 2 3 

3. ei-mniiiouLan.htaivula 

3.1 	6,1-6IN@IWIIJNal'lltfia0111.1.1J1.11,Ri'@1,1,4') +1 +1 +1 1 

3.2 4:111^1@`hlriEntilif1-111.hni7.11.1,Nallu +1 +1 +1 1 

3.3 6'1.1ANO1V,r1E11111J/1111.11:.,31141-11717111-11A +1 +1 +1 1 

4. o-ntU11. 911-1101111LifY14:1 

4.1 na-11,1,671-17i'qlrAIIII3JVAT1111,Vall:',N3J +1 +1 +1 1 

4.2 Rt1111,1111,01111IVITIlliii1T1111,113JT,'ffIl +1 +1 +1 1 

4.3 f17111L1111.1-1ErhalrR11173Jillf1T13JLVIVIZN3J +1 +1 +1 1 

4.4 frni-q11.19:3,11111Y11.111,01f171111M111:,- R3J +1 +1 +1 1 



nwerwm ,3 

Narn7Lrim-nn-mi@uaLLaz.,--Ignz.-Ii- ialia 

	

,J 	 ,i 

- NamTvw@9J2w1 ilit-p16-hirri7L5triANn7unny-limEnnt-uninINnucini41 

- NormniinuilouflnatuNa6iitin'fiyrilnn7LinviiinIlunny-Ayminnon-lIerz-A3J ,i 

clni4nriauLLazvalCiEn4 
.1 	Aor4 

- Natnnhnfrom-nuanivalviia,nrrinnaluiafiw15unnwAymu7t- nn-ngzoludnwn a, 



WITIN.IVI 13 qie15'111,1,041.1NannImigai1'imailinyi`i;inln-1165ti16 elwimu1'11 nlylti 

ipt-unn-n-azolaini4-1 

oval mwanriputlint 025 LLWIllani D It 

1 16 64 

2 20 68 

3 22 84 

4 34 76 

5 30 76 

6 16 76 

7 34 66 

8 42 72 

9 22 66 

10 28 54 

11 38 66 

12 14 62 

13 20 58 

14 40 74 

15 26 62 

16 20 44 

17 44 74 

18 34 82 

19 22 68 

20 32 72 

21 26 88 

22 38 82 

23 32 62 

24 18 76 

25 22 82 

26 42 62 

27 20 64 

28 36 74 

29 26 74 

30 38 66 



0111-1N1c1 13 (i0) q1-1111amwrlarnIrqgniri'makinyifcyrminCiEnti-NnInuven4livin 

warirnInL6ucinyi 

01-614  91r.R.111,11i0141.5014 Ot:LL1414,1411,iin6 

31 18 48 

32 36 46 

33 32 76 

34 42 65 

35 22 72 

36 26 74 

37 40 70 

38 26 66 

39 32 84 

40 22 58 

41 26 78 

42 26 58 

43 34 48 

44 20 52 

45 26 78 

46 12 66 

47 32 64 

48 30 76 

49 28 64 

50 32 66 

51 36 68 

52 26 76 

53 46 70 

54 28 68 

55 30 58 

56 30 68 

57 42 54 

58 42 64 

59 34 88 

60 36 62 



01-15-1.1ill  13 (k) mIlltiamrlannTrmamnqmaiin-pif-ynlmILitiv,fiwnunmniriu 

v i Inoril7N:,̀,'ISIllilf114-1 

mai vnumuiautiEnt, ot.-wwwiinEnt 

61 36 68 

62 24 64 

63 30 70 

64 18 46 

65 42 62 

66 38 62 

67 48 70 

68 40 72 

69 22 52 

70 38 66 

71 24 56 

72 24 74 

73 24 62 

74 22 60 

75 34 64 

76 32 76 

77 42 80 

78 22 82 

79 32 78 

80 24 78 

81 26 68 

82 26 62 

83 44 64 

84 34 74 

85 22 84 

86 34 76 

87 44 84 

88 16 62 

89 24 70 

90 44 82 



0'15'1\911 14 W11111,1> M11NN11-1ILIJiMiLfiLlIJfinaLlINOiilblY1'f11-111-1-11LiElltfl'WITIVIIII9/11> Y1  

innon-IlmolatilnwiriovaLazysa.1CiEra 

9 T-Test 

[1:AteSetl] 

Paired Samples Statistics 

I I 	Std. Error 
Mean N Std. Deviation • Mean 

Pair 1 i Post-Test 68_32 90 9 848 - 
I 	

1.038 

Pre-Test 27.58 90 10.305 • 1.086 

Paired Samples Correlations 

N 
	

Correlation 
	

Sig. 

Pair 1 	Post-Test lt Pre-Test 
	

90 	.133 	.210 

Pared SantPleS Test 

Paired Differences 

t 
\ 

'At Sig. (2-talled) 
Mean Std. Deviation 

Sid. Error 
Mean 

95% Contleence Inlerval of the 
Difference 

Lower 
/ 

UMW • 

Pair 1 Post-Test • Pre-Test 40.744 13.271 1.399 37.965 43.54 29.126 • 

• 

89 .000 

- 

Pre-Test InFIEJill fl2-.11,1,61-bri@I6L5EJI6 

Post-Test Val-1E.16.1 WnLI6161)14:1L5Ffil, 
r • - • 	. 

.) 1,13Ylnel1 



g1151T1'1 15 9I1I-1.11,MANarilllliZSJUM13,1141V101VIJUIZTILiFtlalS131qi0r1WIII111-114'1111E1  

[1.61rl 1 1 Z.' 011141114-1 

T1 ur111.11:-.13Jb6 x S.D. fl-311111111E1 

1. 41-nuiltavn-111-11,n-nLiEnti: 

1.1 rialtviiii-mrRnlai,1.1no-t4:hannnviini-niNn173.1 

1.2 T::: Vi 1-1 1 M I Oil i'M FR /11111 iitill fj ql 713J qi l illvkii "Al v 

rIVISIllii 

1.3 LriaufNnlaJ 6,1431n@Frini-aiNn11-3J6in4t-igita'n 
,, 

1.4 6;1419-iiinhtaurnInIATinrnIvini-arrinlIasti 

2. 411160113J1 

2 . 1 N11171117111V1.01 fn 13J11,11;  En iiii 5311-111 '11411 Y1 EJ 1.11 11 fill -6 

2.2 Tel WI 113J Vi 11VV611, /.411 "-Mil r1;  Fr) ITIJ1111fl tilq K1 eOlf3J11146 ,J 

2.3 N11113,1111111a1-631 Wil ai iL 11 Miliii 711111 Ell 0.10.91f3J1 /1111.4 ,, 

2.4 flilII3J I'lli61,631q-1'J1 Uilril  Fr) ilifIln L Mil 11,1 a ilLn TAIL v 

2.5 TIV1173.11111NU1.-0741713JiLieltnfliff117a@III,LIJIJOil 

ImnIlLynNalrin4.14, 

2 . 6 rl 	111111Yi -1 1 iiil ii fl'-3 "13J il il LYTilil gl.'1, 913J il n warm illi,t ,, 

2.7 r1W1T71.1Yi -1 1 riX61-1 il q1T13J ii a 1N1%1J3J1.1-1 1-141A , 

2 . 8 N1117 3,1'0 1 1 i61-1,1,A17ti 1-1) iTHITI 3J iirtAltit 61 0 11°151 q1-11 6) 

2.9 N 1117 11 Y91111:Ultu1.1-1 M--) kill-Ilia Onj vi 11 IA ii-1 q v1-.1 

3. 4i-nurniokn51.asiniILIEni,1 

3.1 r111711.11,flql@ITIR11,U1-11AiMill4V1-11ilql uhltirri 

3.2 IN 1.1773J1,fl 4 0 in al'al.114,iM-13Jq 1 	Oillg1.14 

3.3 rl W1 "17 aJ LMII0 flflAVU11,16-iii1711 UN IliTITYKITIA v 

3.4 ilin-I3JINII@ITIR11)6141LUN11f17-13Jr1q1,1711141.1d14, .,, 

lMTII1.11,613JTTIJrrd14 3.5 r1W1I7111,M1.1@nnaaulA 	ii-1 	 ,i 
3.6 rIWITMLNI@ITIgli6':11lallf1713J1,111talV1 I, 

3.7 riVIII3JYVIli6:11,1q1111Y11114ZITTIliii19:1 (lAil Y:121 b1,1, 

1,i1 E11, T j  

3.8 NTIIIklihtlailli6L:1411-1111,6@d-111,11117n1J 

3.9 f1V11151.175'3tlarliVUL63JH131114111N11 0 @ rl 

;131111
,i  

4.33 

4.63 

4.72 

4.41 

4.47 

4.52 

4.81 

4.79 

4.88 

4.83 

4.66 

4.46 

4.80 

4.74 

4.82 

4.71 

4.69 

4.67 

4.46 

4.62 

4.62 

4.49 

18.19 

25.80 

26.96 

20.33 

22.64 

21.86 

28.91 

27.76 

33.03 

29.78 

27.79 

21.34 

28.48 

27.81 

29.34 

26.50 

26.02 

26.40 

24.21 

25.39 

24.32 

23.45 

;11 

;i3.1.1 11 

9131111 

;14  

;ikin 

;131111 

;1111.111 

'4i3rin 

'6'3. -In 

13.1111 

llInn 

'13.rin 

9131111 

;i3J -In 

'13.J-1 n 

'61  

i  ;lann 

'4ia.rin 

1  91 



0111-1‘9111 15 (k) W11111,1M11NOMIIJIZ.1,1iltWillJallNal,V110.11611.-AllAY13JVI@TRIIIII1 

n'1wilyin1J1t16irmon63iG1nw1 

Intin-mh:1114 X S.D. M13J113J-1E1 

4. ell1111-11-7011,Latalltagf-la 

4.1 4:1AIN@IATTIJNO.I'lltYl@UILLIJULaiW,6-) 4.79 28.40 6'11-111 

4.2 6':111N0131,r1EFITTIJIMIJIZAIANN1'11.t 4.58 24.31 'i'll'M 

4.3 	,141Nalv,t1E.1-)111111-179J1Z1,311V1-17Yill'Ill 4.27 18.65 i'  

5. eill111511111119111111,ffill 

5.1 nanlurilliNflII3J31f1713JLVIUT:',011 4.89 32.07 s  ill'lrl 

5.2 Rtillalltil'171r111171JilqIl-MIN13.1"1:,'R3J 4.57 23.51 i'll-Ifl 

5.3 ql-I13JEJ1/1.1-1W121r1W111aJfiql-313JLVOTI2,-011 4.68 26.93 6'arin 

5.4 1-1111119:3J1-117Y1-11-11.4S41713J1,1n1T,:n1 4.64 25.46 1  .13,inn 

1- ni 4.63 3.53 ' '13,inn 



nisi wan ,3 

nnIAI-)ad-1.372,1)11-ilmaal 



rnwvwl 2 nrniveDiiralLgumit@v-Aurrumain-n4iimmonomInolalint4i 

TITIVA 3 mvuirninurilrRnIlamOjaHrian,NurRnm 



frivol 4 1111,\IN"liblifillatt1117tV11111111111rIVISIll 

/rival' 5 nwanLiuu,11-nnter4a,numIT-riv, 



°ISO - 	 unEnitufili aiLfiEn6i 

- 	 (11114-11,Ylo - amiulagn-nArn4n) 

"Iwnaln7nlirollymnali 

- q11,41-1Nq113,111-111-ilt6Piq (1117NOU/111411110) 

fl.11. TATnalnIniumnIviEna-Ei 

6-ILLwal 	 7alcinavlInv-mith- cAlfltil,2„-cm14-wriaqf 

nnfr`111-roa-naq7u,atnnla@vt, flatz.-Ani4nonalf 

3JWI''IYIEY16"-E11-13J4'11,1:01 

0-2310-8321 , 081-8696540 

ra.nuyriernn17 

q°1171 

@b-'1,11 Ell 	2559. 	 fl5 (CTH 2101). fi3JVU-fli..1c11  4. flil 	: 

6-anfian6vinlyiunaln-11A1LIMJ. 

t1,11E_15;i. 2558. frIT4V1V-1553J/1111:iL114/111ffaLlfill4'11,Y1LI (CTH 3109). 

nilLynArl : 

01,11E17F1. 2556. 11171,11iFJ1J1>fiFJLIWY1110-11F17f111,01`1IrIMI,f15`141,La:,-

Y1T-111N`13J'17t111,1,1117Ji'@EJT-1101 '11011:616-1 01.141AlhZ.,- flUVIT114-1M1 6 

bli:iFfaa-lig13,1W1'1Y1FY-16-01-13A-1LLM1 	7:111-11r19:11110.01-Filifi'@1-111.3J 

Nzvialuazn0,3AamuLumin6i..inu'AinTIATIvriciturrifii-n 
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