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ABSTRACT 

Research Paper's Title : A Study of Using Science Process Skills for 

Hearing—Impaired Students at Ramkhamhaeng University 

with STEM Based Learning: A Case Study 

Researchers 	: Asst. Prof. Dr. Wanida Chatwirakom 

Academic Year 	: 2018 

In this experimental research investigation, the researcher compares academic 

achievement in scientific process skills prior to the commencement and after the 

conclusion of this study. The researcher also determines the levels at which these 

scientific process skills are found in respect to the aspect of experiment. Finally, 

furthermore, the researcher establishes the level of capability shown by students with 

hearing deficiencies in integrating scientific knowledge by means of employing 

science-technology-engineering-mathematics (STEM) learning activities. 

The research population consisted of five hearing deficient students who had 

registered for study at Ramkhamhaeng University (RU), Hua Mak, Bang Kapi, 

Bangkok Metropolis. 

A tripartite set constituted the research instruments: an academic achievement 

test for capability in separating individual substances in a mixture using a separatory 

funnel; an observation form for evaluating the use of scientific process skills in the 

aspect of experiment as based on actual conditions; and an observation form to 

evaluate capability in the integration of scientific knowledge utilizing STEM learning 

activities as based on actual conditions. 

The data collected were analyzed in a twofold manner: 

Data obtained from the results of the academic achievement test were analyzed 

using percentage. Data taken from observation forms employed in evaluating the 



employment of scientific process skills in the aspect of experiment and in evaluating 

capability in integrating knowledge through the application of STEM learning 

activities were analyzed utilizing frequency. 

Findings are as follows: 

1. The academic achievement of the students prior to the study of scientific 

process skills using STEM learning activities differed from their academic 

achievement after the completion of the study. In respect to knowledge and capability, 

academic achievement was found to lie at a very good level after the completion of the 

study. However, one student exhibited knowledge and capability at the minimum level 

of "pass." 

2. Insofar as concerns the student level in the use of scientific process skills in 

the aspect of experiment with students employing STEM learning was found to be at a 

good level. All students planned an experiment and showed they employed good 

experimental methods. They exhibited facility in their experiment at a good level. Two 

students evinced work facility at a fair level. 

3. Concerning the level of capability in the integration of scientific knowledge 

employing STEM learning activities, it was found that all of the students displayed 

knowledge of engineering at a good level. Knowledge in science and mathematics was 

also exhibited at a good level. One student evinced knowledge of science and 

mathematics at a fair level. Knowledge in basic practical technology was shown at a 

fair level. One student displayed knowledge at a good level. One student exhibited 

knowledge at the level of "needs improvement." 
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2, 

-attihi: millimii friltnufilArvi 4411 

nilliliffmnlzulunilmiiiinnflimi4 mind& in5lilimir,411-111151(10a01 

itaff11511,611V15NTOJIM1405-30141ifi 3 4M ga 1115-11,111N111115Y1fMa4 Tif115119M0 ,1 

uarm-nutida4Etfid-iluninhuu 

1. f11511,111N1J111511fia01 111J1664 f1151101111,1frlIf11541401814fl1511fM0,114 

ati-mn404 ISanliStfitalilairf9,9:11nlarlun-mifinagati-myammi 

2. 51f1151,1fM0,1111118r1,1 f1154111.114111511fla04140641,111141.4010141.1M1111 

irm gih-nti11141115111flaNifiatillnvial 1141Jir,au itardaafifin 

3. withfidazindilunniim villItiel4 winifidorttld-fluni59iitilli 

f11511fM011,1M1115149,11115t1111.111151WO•latil•Itlf3404 1.1111112,1V1.1 ilaafifiti Itaz,loll 

vitinal 

f1151htlillarTfIllt115n111,1f115 IMO& 1115115t 6.114f11514ifarzn5rAni.ini5 

111,151,181ff1V9151A11JTM11411 4itHLIJUTTAtflAf115119111TflIM'f15:',1J1W115111,1 

5T101fflrifolliViitlffr14 61111 iht 9Tultunim 3 41.,P101-1 iie `ii waliTitarm-mliinlp 

.., 	g 
waraminimnivlult111.110t11 f115115n1111t1111JP1-311.1411t111fl111i1 

fiW1551J9111.11115ifif1151ifThr 11,1111ff1,4111J 4 411.1 t1O il(10101V104 altli1JidElf115,1111 
e 

d ' 9•A ,,  0, 	9) 	A 	9) 
41.1-rualivilffif1551Jfnmi"ital;f1641ff1TIV15 ilirl1W1V5116U11 W30111111-TmarTutivi 

Ymni5riou daAfl151LMITMIVIJIM14115')Utiflfl 
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'tiniinwiiiiinlianurriiallni4nillfsiall mum& irniinulifiligfonielaw 

elialtranrimnirifi 1PierrinailAliami1Jtnliit11411,111111`3411161Alf15 111411.1114i1 

f115flf1111 2561 itato3if15lVI.9115'311fitf1571J 

frnifomiletn4:11111111ffniill 1111110e4 fillififinfinrillOwnrroifluA'nutur, 

inf15511ffirf011 

nimariamelmmv,ituinilnam2311101f11M14 113.11tIel ni5 115r,triu 

fniurrunlolunmputinistrynirminiffolifIrumnivivi4 Auttuvihtnoraa 

illni3W1111M11115D11,111111415t141M5t1113411101ff1rfOli'filliiiff1511111158truftlim 

d d 9.1.4 .2/ 	a) 	..Ft. 	_cy 
fin011rVIF,p1M0S14111,11.11ZAI.1fIturr-rvi 3 1.11191814 '40 ;.1 1181911tanintlfully 

winIntnallltlfilitill MIMI& Mililltna111.14111144 VTT141.11f1 

1.111111f15 

1. 1151up1aiutly1ti1n15fitr1iffIlitfIn'InUf111111451101fi1ff915'9a4 

iintiffnailifilmunviiaon4n15197mAtmilifin-nanufttinirmoili. 

2. lIffilfrirltifl'IlMJIYIli00114t1111A14114111111119SYMIAffiltilM11151111 

-31m-wrirmillunnonfina4 tia4111511611V1SHVIJ1f1t1111f151611,011 

3. Ilniinuichifrynrumiia4m1t-m141414A1111111kpitilf115M111,?3: 

ilMlff1VOlf111111-ii1115511flSenfill111rftA 

4. lIfli'ffillicilifIT11.1111111i00114f1151411101111511144151811,81111,11111111.111r111 

Nroilfiati-minoiNttatilaaqiio 

5. Ilflefflilliii.41113J1J1111i0011411151nuff13J1SillilVf1VAIAlf1111501.111d1S 

FIV111111191114'irlflihtinlf 



117171 2 

111=113JilifltITUO4 

31-TomhzrfltfiviatifintiitniNflihipiiymniltitnifini 

tiouttaniA:96111,111ifIllZflIt'UTI4M5111451161111V011 

115tintdfl151(11451101ffiff0114-mmillioaa4 innitiOefflillIZIA'utniururmilu 

fl151j5t111fl15t1111J1111101filMli'0113AW15511fIlSetrwfttuumArualfrfltiffIlilit'  

t1111111fliliDIT114fMlaill iflati7iitlilfirM1111,0fM151,1,M;155t1,1fl551.1irlaltniT04 
1 

1. 115t-1iiultiiiitna5e1it11tiv14 

2. 115Z519fiTtvg7irhirrilitmzionntltuirraimniiifin 1V11lifi'f15195 

2550 itariitifiltrilutiu 	2)1^1.ff. 2556 

3. nilififIlSilfIlafilli'llelealiiiiit1111111111lialvmm1147114 

4. elf1q114015cit11,11 

5. f111n15V11114f115111145Y1011711VOlif  

6. flilittlf1V1IFIffllifltlillf15-18110f1 

7. 111541111113MIf1111110130111 

8. 411,15iiiil1101613;04 

ihr,-Thanniyun'it111116111,14 

. 1.15Z511.111111,101ii1511J4111144 (flillt115111117ThtliffilltlIa8ii5Z3f1,2556, 

1141 15 - 16) V7111412:1d11111i1101Av0113J4111,14111111J141911181A/f11,1,111.10alfl'ilfl1,14J 

fia9i4tianilwviini5vouniailyi.ft.2514 Vi11111/4.160111145=,1115f1141401f115dilltliti 

tiff04F(11411,111119f1;i flb 4111flcr7111111fltelictriiyiiimi-m-rniainluilwrr.2516 

ilyniallallliThiiimhaantu 300 	4'4fldiilltfh,ritioium56uanni-avioiKEJ 
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w  
511J41111,14 	 2522 IfliflOT41,1011110111141-114111110111110f1111iiiflf1156611 

f115V01,1rhIliviJilflrff111151111111341,411V1141,1N 1 vonvindmilimiallkIfiliWN 

6401,11011160181M1,104t111114a4m5filunniinv-pua444thlifltd4ff111151,1011i1115 

Mal11151`3116501111fiThtlillilf1411-1111 23 i'411Sliblin'alff untilfitrutinu411111,1 
. 	ri 	 . 

38 Illi41409i1011tallifWV180:11-1Y104il'il131010atifilii11311,1111161A10111-1100411a14 
a; 0, 

tiatainlipirrni4r74fth `1,10f1V11111110451113.10K11f15r/V15'14111”114115talffttiltl 

f11513614f1150849i141.15talff 32 1.15:Aillff lla`l'iflWinfautirrau 41 1.111}4 4110Mfl 

ioniolvlflulmoluoil4Lif11,114i'uni54111:11Litiliinfillf11,111/611,11.15nYlfflitth 

11141IT101A't11111411.1:14AfiV0115L41111iiljiL11011 12 Din' 14116 

11iV11515iN fli=1114116111rf011 flilll,'4111,11ft1V01'1 

flilltibilflI111111M11 

1110tiflilltTifill11101SfriVa untfitlillf0V151Milld tia:',31fmalowniitrunilrrou 

Itannupplan mainvialurtrui ii9154611f11111404f11161104 

46.011 Vinni5i6vnivitnavt 404141iininifillAnnilwrinnn 14iirnfauia`diri 

malf1VM10 icialhogiultnnium,filniunnetruni5ffou 	f115filt11/0flfff1W1f1 

141041155810Pilalllirlai'Lliq tiaL'vilmulutiattliA'414111561111111116011 

e - Learning 11-1541VD11111111e - Testing f1151151818-0.11 	fr111151,1811i11151Uall 

ViStalltnii 23 	1115ivfl'IrilWIT4a0131J14 "61111512J4111144" (510f71411111) 

11111clik110,11JViliT1t11A'0512J4111114 www.ru.ac.th  

yilliTilflfit1111V11115t1T15 -nifilmingoulvt-thafim 

f1156011f115VOLIMSVOI1 An0f1TUF1W15511vilIG1 611041111131(161Ail 7i1141.1111:111tllau 

vilmtmovalnihrinlh,n1J5ttslyi 

0151r741,Avfllii111104111119T1tlli'el 	m5f,u5uailviavu511141111,ND111511f 

criAmiiinlifvfla4-104-1 	 i'lJ5r,4-11.111111(1t1lAvtl '40 Vnii-nly 

11104 onammtmaiiiriimn mnicnoiA/05111filtilfaliTillYlatila4luni5utiiltifin 

ni5tiqufinewriumiiiiou 	 Ha91 

timatt5ni rru41 
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ilivift11111041.114151Thial IfiveT4tmflutinniltitiol 	 ifitmilhormar, 

25 1J111 11tiealiafliff114114111e1V1f15:411‘1613J150115(1r1,1 f1154f11115r,4"1.19,f111411111 

1 a4f1 blIatiurvivi4 

1111411111iiiit1111.11ifilli041114f1151411hilman-Inenatniufiluvriihnlikan 

2561 1 1
as,

4 111Jf1 34 fill ( n110
ce
1 15 f1511

w  
1111.11

.  
115,2562) 11

0  
1f111111 r114 1111115'111 

 

FlIf1551141t1f1113Jff3M511 5 f11-1 

1111:1111110.4t11614\11ffi9lilan^Th11119.0,101141V1t11lt111 11Y1biff15111 2550 itaraugh 

11111611) (41ITA 2) VIM. 2556 

(dTan4111fltlfff1553J111511t1114111,2556,141111) 111.11a4 1),f1flacta 

rtia4vinilfrranifilli00114f1111.1111 ni514614 11151flgoulm ni54015 09111 

ni5Ciou5 Triatilniumuipigulq 

itaawnwhilurfluiitfrucivnialla1Jt1'inni-miviSa411# 

vifidiculfl 

1115115n115141115i0111,11i4t11.1 LLM;f111111T11t1,11104111411141.11:11fffiT111H1 

1"15::5161fiTilligiviNltflilliiM'im1fIttlY11114591f11174115 11111114111519f 2550 um 

iiilfi1111,171111F13J 	2)11.f1. 2556 111151 20 lfiflrii-914 Eali1111115141i21411=111 

thdovilmilf461111£01111.1Vfnllil 61,Itilurnb -mut,'oaaolurriviin15 

fr11119ilt111480611,11111T1 (I11r11,1114flt1Mfl553J1115f1t1411,2556,111118)1U4i1 

1. f11511i1115CritimmommigurnrAnumsymniutwvititim'fillilimiu 

rmimnvitrana 	 ttadraiNtrriuvim1111115 

fif11111114i14f118 iV111 015114 r74f111 Vigilf15511 rfFlIlin11 niaatmf vflairciudfil 

V1155f1f111"11141141,1 91111irs14111,14'ilf115f15°,;115-1.1f11b15i1,146111infl1f1A1111,1(91 

2. f115h1,11011111111111614'1E111154f1111111iA1f1F1 1)(3011M11115iininitcrini;i 
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ormniummtrfuluniOnwnwinlialuvirmilt-nnYilliilanistlfan 

1114118f1 1418fraff1111148115r1111 iflt114111i1E14114411F411101117.101611a4d1Int1 

nliurrniln tfa u5ni7 itazfrinnhorriSagulfivii4nafnIn rhmiufluini5 

61.11f115VIIIHNU91111WIIIMillUrIll 

3. 111511401151t1,11111fiTITE411 111561.1241ifilliiii1J1015111,1 fi15fYllf1584 

1.154411,1111015ni511tion151Jum11 colflOM1,11filimiliNtdiuni51J5r,novaliviOrrni 

!Ant u5n15flo Ei141111t1t1-3111Mflifl alflitlialigawnwintllytaagulm 

niIiinuiwnInnavalilivuo4nuini5 9111111Avfliflillevi "Awn itania141,uci 

T21114V11-ilf115f15tY151411144111171fflifffiT14161 

4. f115601151J tiazilrhIlill.111,161f15S3J111.9f74f1111117111filint1151f10.1 

ath4tgaiiiita2,41thr,Ffylifrm 	 viaaoTti 

1411R46111ltlf11111ffnlinimnii n15v1i4 iiiirrhigivti'unufm-n.  

5. filVilt11.1401111.1911e1.11-118111011G111411J If1511111 il11f1153J fillvia1111 

11ar9Jin1561J1M,Iff1315t11t NaOlfitticaiin- 11Jilitn1on1541544191 nivintnAo 

m4fiqvanutial,dni5iflviimnotnivii9i14 tifivii461 141Glilormstillou 

117511111541141H1 

6. 4014MillrlIS 111540r111 ilif117ITISt1111-11f1111.11fliiiiarillfMalffilAt' 

nntformunicntliviair444-nnutniummln 1,48f11540f115q11159Jmain- 5Yr 

ihnwn Aaagnmin-aarntistutviniilhewrivuo4i1 vilataninvii14iu 

4infituiturraurvaini1 01111116fltflillcvi 

iiimnnTlYNaltliVide1V15W1Jalff ttat 111740V154111.101,1f1W151',11514 

7. 11if11511.111111108V119JSZLilf1111ifltlitf1551Jf11141111,1f1 

8. Faliiinlilf70141,1111114 1filoaa1tiapjlf15t111,111/14 vriatflia4ii-m 

fliThilf1151fli *i41611111111011,11111411tHiarfiruirilRi 

tinf11514111#Nd-rwitifnumfi-)n6cinfltantinff, 

ti1155111fit111 	 14101111DV1ht1 

m11riA11115filnd1r) 
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9. nilifivirr'iinilidatriariinil 0111111A'flIfltlicil/Intleif115 11 

flinf1172.1f111411411f111,15Z1C)01.1 

10. frmiiimirwittlflowilaciaifT0 niArbiluni,1131115 vaan-ni0431 

n
0

)6'101fl156111 9111.111Avf1111t11411flZ511115fiflilin1151.1111161141,1f111,11:111111 

111114f111if 2550 

L1Mi11111i11111711J1;11J (9,1T1114 2) riff. 2556 1110151 20 111.61110 2,3 11M,' 4 f111rfIlit14 

f111614f1111.11vtiorm1112J1114r74t11.1114f1111114f1111 tilaihollItnnifrniielill 44411 

114-nitholui'fINfidt'01;11 

l'1114i1510141111E1,1011,11D4 

]f Toni  

trlitlift11101.1130f1i1aliflifiltfli 	(851111 

43n1115, 2559,111111-2) 11.1J11Jel 164 f1ClUfillat110111011411111i11111.1flii111,141Wil41 

g 
f1,11-1 

1. t11111011floi141114411M011.141,t1J1 511.1rAniltutiaff 

2. WilJ1101110i141114411.1f11140f115 53i
4 

41;1111;111111J11f1115041114f115i301-15
9/ 

VaDLillainf11111111111i011114f11548f115 

3. flTi1J1101f19i14111.141111JSZTITYlifiJarf 111.1694f141f1111.111f111i0.111111 

111514711,1f1111.10411114 

9/ 	v
4. f11111110111Vi111114411411qii11551.1 511.1i2141;lfrilliiM111.1111111i0411140151.14 

vtlalliitp,1111111115 u 'divoini-uirlfi3J 
•=1,, 

5. tflf111V411159f1c1f011 

6. 111fliiiit1111J1J1111i04111\li1,11110 

vii4n1519iliv 11.9 431115;r111i3Jrlic'1'11ia1oat115inS1 ;R14 fill 'all 4111111111Ft n 
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fl1540f115 Lill 11151p1 LLM1f1151461-1 Ma 411111f1113M11115D11-1111541f1156 01411411U 

rcztolu nim1n1Iniimi1c11Jt1'i9n1n1N504111411151f11li1i WiillipilT11,1f11111 um' 

11151fli'111416 11^15 -miltniminviia41411ircumnlaru tiar,aantaolluni5o5vi 

144414 fl1SUM1,10Df111140151.1a1118,11ThanIn ,•1111^Itliifl551.17114f1161111.1401LM14 

aanui 111515t111 f11511TINTTV114?7,1fIllitazeogutofiymn-dienaLihufri-raniimn 

IMF) rwymbireun5jorn5141toifIlliM11115011114ffiilillitilaileritnnIn'iNnoth4 

iiinuoiii4aiwniumiluillyTtwalatrii li'flilflilliiiit1111.111flIli041114111514 

FrufiatininInamnawi ii-Ail ninli'uvilit9moii4lilviiran4ithilla intlf115i11 
, 4 

1115411111g111T111111411111flq111,1 f111.115t11411S'f1V151Lan115V01,1i1/161114A11f11015 

Tauftiominii14 uvivio4finuaullI11046U041f1115:',V4f1°"1=1115iffifl 

ihnfilmaii-14r?-millIVISV01,111flihthicillf1113J111111i0011411151471411111-iltZLIFW 

1.15Z11111`01,11,1101114Innflorni iltlil4401d01,1114111I0fIlffehllp Ilfallillilfltl11401 

14i11f115f1141t1V1.1550111111/14fillir fi441,111.4111SV01,11I114fIliliiiitniuunmia4 

m4n1514114 fl-)5t150ufiqui-mAtIplu 611611111411,1iiin (r(t111Tu519sfiq 
a, Ai 

14f155191i1.11, 2553) 591,11d 

1. 1115Afli4 (Auditory Training) L11115t-mrrowItitywitiii 

f1111.11JfIVIi04111411111ailliliM311111143.11011A'fl 3 1.15n115190 

1.1 1i
3) 
irifllataiiii4 I1i-i-m,111141a0481115411115-MILIFfal1

d 
ilIfl151r111 

R4111f1Sauoil4 1 61104411t11,1 

1.2 lit LElfliiim11741M:614111FIALL191S0 1114 tlf115%1L11001181-10104)  3 

9111) 

1.3 14111flatlnpulf561 t`fILIL' ft E141i1J15 Vii0Lat141t15 

2. i11511fidnitirVpl (Speech reading) 111111115An61t151J 11fin lila 
4 

1115Lfla01,11m3aiehlinToulreui4olitliliff1111.1111.116915,1614 

3. 111111rJ'auwz1115VinN1111310 (Sign Language and Finger spelling) i'lhra 
ii 	„ 	3, 	 . 

4',1(ii 1J VI Li IA 19i) L t d ffV1-3 5 5 Iliti 18 Ltwct,'64t14111)unve41111114 nitullo31461 iia 

ann5oFiafiliummo'1.45-NulluarAufinithIJOAM11114U111141MMWM 



4. nilAarfilIVIJIJMI IntifilitWATir (Total Communication and Cued 

Speech) 1115Vaufructilfa19nin1Niporw15lf1tu11Jitriu 13.114dufram14 

nii111-311611 

filliht11.113ofiniinviiiiifIlltIlJflili011114f111141111141Yvurimillnii 

2553) filti 

1. ifligiomi4linfintufrin'Tililfl1SVOIJIATMTLI 

2. 1ltl1t113JM1f115111111141(11,1411,11h1 1.1=411-1f1151111.4140130110trillfpl 

3. ititnunnliolitihninii 

4. 48411tilt-iTanihmaiiilf111111Jfl`Vii00114111514111104i111,114111 

5. 1110101111,11Y11411-96:4141111-1141pliDtli 

Flff1551rillillf11404 

6. VIE11811.11itlfrafliff1111114101141t111J 11101r 11101/1firfal1t1T1111,411WI104 

fintim14_1145impfia 

7. o1a4113(f11141111flifillililif115t111J41011.1 divtaimuji404aimoimi 

ifiaGgfi-npitimmoi-monliltinni5pliff 	11 li4115 V:,,410113111Iflilf11111191)11A4 141,! 

8. 14400fIltlnlifilSVOL114111flium5rflihrvitioutfv0014401 

tilt11,1115,11411Wil alihnifinulThinantninnatatilinInll 

111M1111111iinv1 I oi fru frrani n 	6114 MHO itono114 	44 41-11111 

'nituvualn-mhttiluriathitmlouflinInflinvninFwiAticu 5tTliouni5-Toita,t 

fiflatiVitit111114041115171iff11661,1i1110111114Avf11015filliff11,1141,1 

1Vll1U1NITlif7t1519f 2544 (lifill1lihnii3J 11.11.2551) 	 11.ff.2553 

(41114 ;V115,2557,141113) lafilliW11411f115V1011 fil5ifltlan115115nillaMIWIttlf. 

14f1 	4'4111,1P,49:9itliltSon n15115 ihm bi 1 isi't u 	n 	115 nil n 514in :Iv 

115n_111411151111,17r190101VAM11-111151fflaal 1Mt1.11f1atif1111.141/115t111,1111511,5t111 

14 
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t115f11111i11/81f(1f(01f0111JTm15511f115a0UPLIJIJK(110111 ill16111(111111fiff011ifiFM 

Autpliymni5iitnnaTanibliinialvtrfootih\Ifilliin15115niltomfilnil um; 

14finihnihalaf11513011ff1501.1f19,3JYT4 3 01114 	 (K)iii- umtinuni5 

(P) LtatfimicerlymlftlffOlf (A) 

rqw4frni9foultino4 SafttiG111 
.rr,„ 

11141f1M,Iflfifillif16 bai'141fltiiivitiv4n-aitnifrililahmqni5Ciouf 

61I 0410i/14U 4 01'6-Tall Kra TA 11,25 52,1111'11 8-19)1alci 

1. flq111i4f11111111f011 (Law of readiness) ii-ilfilSet11,1fT211flt1-1141 

Fletnnif11111115%14111114i1411161.1ati91h 

2. quvilf11511fliffi (Law of exercise) ii-i1f115AMU1130f15rV111iatr1 

fnmoillvtrvfillt115611110LIMITLID111 

3. nquthni5111 (Law of use and disuse) `71-311115601,IftilflT11111151,4011101 

5t14-i14#(411161111150181.1K11104 ttlt1111131ilf14110411151,iellifqnrwilu vrin1431 

141f11.11111 fl1S11111161,401V81J14 

4. nquvi4Ndiii4TVIO1V (Law of effect) Ifi011tlflalfiT11(^1aciii41101)t101.1 

OtilflVt'601,1f6011.1 uoitiliguemiiiliiimaltqthiatnnatruf 

vitihin-nritnelati-wiltraminntrup4aol,gua 

11f1144111143E1140d1,111f1113J113J181104006FIA (Ausubel) (Kf5144 14'3015°,111, 

25520141216-217) V5.1114'ilLNIT1fAiiaillitlf1111J113J16118111151,104,11111Jii 

f1111.1141110 (Meaningful Verbal Learning)MERMAI1t1115Liflallitilt11111.Pict.15111014 

1114E10611W114611J1104615'01,11111t151ellffklipf111 (Cognitive Structure) 

m5rfauTotiTiliiIakiamtiotnii lqq1141104aals,tua rautnughtitrualni5tiour 

614iJit1111Jill'iltItm-,N113M1116 	 14104a IN 

(Subsumme)014 11131 4A01q11114f1'111JFW1511J00q (Concept) 143 Of1-111Jfil 



A. I 
1,4T111141i 

0141t1V114 

rquijn-nreillf11111541O911,1104 
g .4 9) 	 d 

Tigliqutiot-ruLf101110111rifl (Vygotsky) clf4FlaNITIVUO4161111ihrileJOUTIJfil,1114 

1.15:311ffifflitl ttaziimNotiviithhr,rnonviilatuinittatihrAymoilli 

EIT511 Vygotsky 11Ifillinhfit116115011,11551111=alf1111.11f1(4E156111 

25520111137-39 itaz r15144 141911:,11,D,2552,1411163) V111114-il vim.% r74 1.1 

LluhuoinniffutnautiT1 

ipma ctigattuoimptITIllfuo4wm inVillIJAMS11043loglii*U041115iiflIADt 

fliSriowinsvAtvillifull rin1141f11511114f11111UnT114t11111tIWUNifldflillifi'm 

f115v1611,11iiittlf1V11161,1 Uoiulapiquin4uviell-Flf115Tf4 2 41intattilili13.1611 

1110TIAtii'llfrill1dititr104t111111191floimniri-mfiminn1514tnimi-nnytSo 

ellitrutila144-mnlivin5nivriortnt-militimuilthil5nTurlortnni5iligin31 

fTnalyvvivalili1414 taniifulitntiimintutrithinMooTaniini5ty-rfiltvio 
d 

(Zone of proximal development or Zone of proximal growth) TliflOT1rffliv110 fiNIFO 

141,Flfif115111.ArYLILLIJM111,11;iflIilitnfil11115f(01-1 tliflallafIlltlitilhfilit191S4 (linear) 

14300411110.111341161.1 arAtrutrdalliJilluadivatnituAniAamiii Iflt1f115V01,1 

Vr,40411111415.1'4'1J114111,11f1151r1110 

tnimiltnyiSaiStruntritiln tlat,i11-1A'fIlitlIVUO4f1151S-30141gunT1411,114111,IFIadltl 
_ Id 	_9, _2, 

0111111111)11118 (assisted learning or scaffolding) VillUndifliblIJ11111151,11011.115illhE1 

TIV111411;m1yrhtemiNciati,611.1fTflEMTNPUOliglflIfi 

1111111-141M1f111441441,1 

1114111514711-11413111,1fAllliin55uni5iitrulitilurrnolu ritionn'ildfillUT11115011.4 

11101.1-milfd5ziolcalcu 

irionl5tiliV1104011.1104 11101,11NSOlfituwillinnimicilatillnio1414outaluar,  

16 

f1501Thil 
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iffINZMIZIFIlif111111111101f11M14 

f1156011f111V8161161111VOli'll 2 rillAcifhfitv, 	fiT1411D411110111 UM:V.1111 

1104f15Z11114f115 (knowledge and process) itifill'3itifilNliirthifillilf11:1151/161111V011 

11,1in119104f1IVUTLIMSIfltliiTIStliTillifIlltf1111,1111-1f1151114iTlErlfnVa 

ffIllt13M10f111M111141111114TV16101f171i'  (American Association for the 

Advancement of Science.1970 61,1i91,1114 	115iirilli1J111, 2551) 141,1.114TifIlit 

fln1111,1f1111,11451,101.01VOlill 13 	1115i41,f101 f115ifi f115411.11,1111112,11/31 

f115141f1113Jauthl.gniwii4rfilivt-Turftim 	 in5103twu 

115tevilliMA0f1111J111J10 61911030 	 A15'411410 

1,1  
f115914VInalf11,1 11154111111gi101111inlfilill'f115 111561111,Mtinfilliti3Jilvlii115 

fil51,1flflO4 itat fratniumntrtiovintfl4liarip1 

rrni9T1t1lfilrfOlitirlitIlliffl1410101,14u mniTtlrilifiinfllIff0115T1OlfflrfAi'llm; 

alf11111d1 115r,Y111,91ifililif111.  ifirrfifTflVlif 2556 1411,11,911ifitn,111L'illtlf1151114 

y 	a, 
3116101dOlfti 14 111111,1,'f1,914 015n1S'affIlilif115,2556,11111 5-6) Tifliff,1115ihiflVI 

vit-rfi:;11174-utunihnirn 

um: 

	

	 TifIlir,f1154-nratv TTflInfIlSifinlrifittadrownumno 

TifIlitf1151101f15ilfifliffniamthiivu 

it-ricf11161111,1fillAtfliwpoiluth 1,111111tfilITWO4 

vifruzni5iitnimultniakottwAvtiovvi ;Ant' ifif11121,1117V1141,1.1MiTh01 

fl 11 1 II f1171114 -1 	101V 	11111,111 	14 	t 

f115i4iflO1 	 4111,11flIhnial f115141f17111iiiliiiii5nlil4fiF1611i1F1 LIAL' 116' 

6111-01f1154-nrm 111541115ZilLIAA0f11111111110 f115D4f11111&11111111fl€191103e 

11151101f1Sill 111541VMJF11111 f115411111Wilouti4TOTiin-il f1-1561141,1flitM; 

trniquihttil5 ni5Tioaa4 1115i411111141116191)81,01.1MI:NliOrfill 	1115V114 

114111511flfl8 4fiflifi3itlitrilltifIlitt11511flflOAVIA101, 913 81111 I'DIJ 

f11110-1111506U0,111114111ilitiit111111AlliOATIllf11514t11411fff1111501411111111 
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404ddiiimi5Ifiatii4tviintrfufiinniurcilmultar,waiii 4413..ii1tilida4191 

1.15trynalJamiph-ni tilatiftnnuflunilfiffIlilSr,6v1M4111 

TiflInf115111f104 Lilufnnammuluninilitemnivrmaal tim,ifilutp 

frnlifina414iiivlilliatii4n43.11rn lfiaantimininifiaNtionntroonlin 

Ltar,i1fJ1ui151lfi1roiii4 imelliouvilnln15r.tillINM115Y1fia8401-minfariii4 Ific 

illuinia41,f101ifllirifln1111,M1141149TRIlffInieflih15t11141110i119 3 fini i14V1 
0  

1. f115114UPITIfimmaal 111lltle 	
m

ll f115111141.1fillf115111,19101-1 

nnvifia041fiati-mjnoca4 tSaniilttlia4210 immtlinttfluninmaa414atillnuitroi 

2. -11f11511fl1al 1111110i121 f115411111,1f11511fla0414064.11,141,191011 

tialilif1104118 ir(99,iin5uflunimmallAtii49,nvia4 1,141.111T11.1 IM0fli1FJ 

3. f1111.1f10411f1i)1141115141A111111110i19,1 fll-wd0lut-i -)114 

ni54-uficunivnoaautatni51119,ilm- di lunmififlo4ati-Ntroial tywitrm 

iThoofin uattglivnai 

f1111.1W1C111WCallot1144111011t1fl 

niutunvimraiiiiblhainii fl5iiiiiiiihataiutta2,'ihylia2;a-mbiNfru 

t1i1.diffalhltii1V11115t111.011r(15NVI.114410Tif15V6fl OintiN1411,11115r160 fled 

A ..1.,=1 9)a, A' 
1151Mitlf1 9f42.111115 f141-1 

11111111516Utlfl m1J1f1i1411 (1hnvis 11111111111,2562) 

1. viitn-thwzoifunlationirililchr,aifi g-niftiifianUotilolii)Til 

198.4 14 61
a, 

2. alff15fl.taltillIZIVfifla411,11151610111 llifY111-dT115drAlt11J1fliii1111.11115V.: 

Tt,'404tiuihvilar,aitwaaviiAihat;aiolvfma.r,aiti4lign minihnntilltai4Yhtflu 

2 AD 3 t114f114 

3. 63Jil'Till=flltli11 1411,1finff6A itAT4111111t11,41 
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4. 11161f171E1118M1.111 111111,1711011 USAf1K0111,fh-lf114t171') 1iAv1V1f111f1111t1 

A 
1,110af111I4fiiiniallinllnitun 

1 

5. 1-11111101.1e1fl tu91411111,141F;41111`telf114 /11411-114014v1It'alffittlf111.1112 

uatioilfiviNaon 
A 

6. Mfifianl'hilataitmona-Nlviamluniina5o4i'uoth4419 

7. 71141 If101.11144110i403 11M,'11161-nfiflza10111f115raf11141.1 

8. ihrnlw„TnoclffilflOOM11513J61,1nrrillfrlIcifffV1444111n1 

1311941110110f1 V(11.114i14d 	111,11113JI1fp,2562) 

1. 110141i1V(15m'ai0 f115Y11f119f (grease)11141 illf1411,1111111M,14110flihalfl 

51'1.1.A14 ttitolvTiquiin 	 illutthalmo4rInni 

Wilalon5lottonati 

2. qaff1f111M11111110111.111111111141,1111111,1t914Af51111114411,11r,fiviiilinq 

a1l9ani5a45uaat114ytu1trm 

3. Mfilannalita4Nrfultani-rviiar,altrafTha4lilifienlimtuta4wfal 

11:1t1151111-1 3 ill 4 fini 110,11fil.110116118.1111100,0f1 

4. Ufilnkruini 	 21011114i11f1flittlf141111.11,1 

annItliun5-mutinliTatilutarnii4i 

5. Lellellf1ST1Litlf1149104111WAr(0116V(1.161,11.1141f1 11,1f1151,61161qa 

11144'11V11110Sti1406U04oirviimaio 444841Jdouaan Ifltlf1151:610,1n1--mtionivIlJam 

I 
1'004 6111,1ult1J1t11 45 0011 LLS'afli19011134Onflf11111fhl Thrilli,111111 2 - 3 Mill  

5t'll'il4f11116Uth 44111f117r(fTh1191=flilf11516U611.11nflill 15 - 20 

6. 114f151011,0f1111,11i14141114111(1101naaniJdoo14,04Lytaittunili'14 1114f114 

I 
ci5.1117filitinhVialtrn4411 

6.1 01111f15100,0f111,1111,1141 19Jf111tf1 1311111 13 

6.2 n-111g9Ja17144-1t11a1411t11t1I1 

6.3 lirrmar,aluguoi-rua4ilstiintia0154(NaC1) 
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fmazaloltall 	 uantonoTilitalwil911,1 

0156M/110 	 salting out fi1a04`PilIMNYTBUS'31.3ilf941M1151,11&11,411(11 

atalo1un15fff1f11mi 

7. Mqi10fliM8filiTTouna-r)sual4 rriaaan 504i1JAMY3fiallifird 

11,Auvitr-nurvana:rm ilimr,ili-)45pooia5:,-wii441,11fiffD4114I11 

valtvalivmru 14rviaaf3111111flfll'UN96111.11,1 G1 e7.9bb1d~~'J1~~~~9f1d~G1Y11f1151~IS91s~e7~ 

L140110.161-1fl'IlaWINalfl 14f115ttlurn5naltlitlff0441,11,-hunini-miTnfia04 

1 '411 15 1r1 mi5ova n1 	11,13'10 ticift11111,1113 	14 n ni mll 	CI Ern fi 

frmanntahruouini-i=witrAva4 ti-wilyilar.alulfilfhwinnii 1 atii1A-14 (fn 

Will1111411Lii11118416111161.1 1) undi9i-rviiatialerhilfiTtlatin-h 1%;atilf1411-J 

gilliv1.111-14841.141171f115 V111115t1111firf01.11,4,i16 IfieWitlfilll 2 - 3 Yttlfi a4114118AFIVIJ 

1.141-)A4tfm-iii.hatwialuivulf) 

8. if ;81,10fllalM156111(1164041rirm tliflf1111Jf11114 1.404141111i1F103J141t1 

brma 

lufmiitmflii%L'i'lbf101f1151111fM15F0111f101191f15-3011.0fltalirtlffinillith 

fill1J1.ffirli04111411151anivie,i-rut-mifinllatmfinrurmlii3J 	 louon 

01-neuvoraumalilcu 

1. fit:run-1514m noia4Yilf11111fMON1115-Atitlfl iflOS144'181:11 

2. 1111V11c11401015ffrif111,11151MIMI iqt11371iffliv4MAJ1119 L'11512,'40,11;11.11-11 

t1Nkillraifm15f966 

3. W01,01111411la11113ThInlitniu unruthn5lottuniturtnuou 

4. IIA'41,11til t11211154A1 11
9 
1ill'af11fl53‘ ItI51") Liti0M11,15441.4 

5. 1,11f15181101111144111U1114 111,11491f11411.14111rgallIfflUdammulowill 

6. airionichi5darimirtiati41,1614 lviaa4luniyur,584TuathAiIii 

7. T116111 Ii18111.11141.61 3 lla01911111Litil5VitTf111)111 

8. ethrMillailVil4JJ15111fitiola111115`.',I61111 
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insihr,tiluifliltfl5ZUTLIf1151/1451eltrItilffOli'lflE111Stlii'liNnf115T11111,10111.1rffilli 

4111111111441noffiriall5nihinillillfilitfln11111111111145111ellf11V911411,1 
2.k% al 	9) 

fl1S71fM04150,111151.10flfflITIVIllf101911111111,10111,1POOV5149114tiarihnilutniuf 

410111111111f1V0115f1Plai9Jtplim4m5t5ni10411151,10f1V15NV1JIM1191f1ST11,1811 

frillion-neuuitruurrnilai 

Caf1117(1-1fhiffiutmfrouilitnnirrvifiLanyinlulaii,2560) fled 

111411114f117411115ritJUNIpitilf11”1112Jrild 4 99flulfittfi 51/1011711V011 

"1111115511fIlffislil  unr,fitilAfflrfAil  

51111LfliSii0111,11115t11114111511110NMa011111.i 4111115:',IntiOionis4itchliriquaa), 

f1151i1\111,1 

1111111.1189101f1151181,11115V011111.11.1fft19111 (VilliT1,1thigiuni5vou 

1. Science Literacy ;10 Milli f111111.9i1U1716161.1r110141 (1,1A'fl 1111M,'Tit)N4) 

(71Fmr1 	imtinn 01111ft f1151ffiffisl) rnamt-wilouitn 

tnniinala4davrinivt-il4V1Srlifl itaz,Ilimiz,luni5eJlifl151i45T10101V911 

LiluNa ff111150411111t11111r 

rrannvThErultifitilOoljaffivfainmitniatiAniinfituntritiownrroul4 

2. Mathematics Literacy flfl f1111JVAJ15f1114f11591f151a1,411,19Flallat 

riloa5-14 0i9nutiDni11410115111W115f1191141 

fl1E161411i11141Af1911,1614 5111t14015:,1411flitliall111(19104f16101111Mlil  tiatr111115fl G191 

flittomirmifiluluni55'iltientaczniuThauh4 

3. Technology Literacy ?la fn1111411iltatt1111JV111115t111-11115191111-1 41f115 

(115:1,-11 -114n -milaR4115r,iiliiiiiVff11411 1i4001011V1404 

f11111401f1156 10411141116) 

4. Engineering Literacy flea f11-1111411V115`6111111,130f115141.11910\1111flitlidti 
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1f1t1flinhtqat1111.1111101fIlVa fitTiglfliffOlf 

aDflUIJULTAiff1117511 MOVI)14tfliall4tiaiinnicOolionmtuniviisloi 

(vniihiri4tr(31.11117V011 

ivitnnimilumwnniviari,2560) tla 

inlia;n154arri5141 allitgua 

ile 	i 	i 	g Aivfilrmtlnniinlimiii9uatvulqa-iivAudnumniki gag Jou 

tinnliumfm rinvano 411411111-ChTeraormUn-nifi6tosnmi5iinur 

n1n11i14013t111lf1an11nlit 

n5nnunivnianulfrivAILLaraililkytuini5fiuffirmlaruith,ti LitinionnaJu 

aii1io119Jn-119milwuooluLo4 oranfuolouvialild 

1. nilliltniur 

2. f115i11.141,143,0 	 IntfY3114611.66.1311115f11:311 

61,0 

3. filf11-nifiNalnaantitrumninfatililliThtioicca (ifflf15111 

nt WIP11c"YqS fl15411,11tlittar,nmanttimailii4) 

4-mtimir74inomiall5rAil1thi -airramolun1511St1l1n15n -n315 
d 	44.=, 0, 	g 	A 	9/ 

ITIOlfflrfOlf011116V1511.1t1156011iLLMM2,1011.1i4yntref514111,1 

61111a1111115 11=flin (2558) CirfliiVil filSiqltanhttill1F4a 

AllifffilStitnifitinmngufrnihnihirmiqfilliiniforamfriviii4 

ffircru rii5:licia (2551) 147inlint 4unTnivia4n1541,11-nifitgoviani5af1111 

TOTITIA111111111511111i1101th1511.1411041 

11154f11,1111041,Thilf11111111150111.11112311111104W311.11Nf115L111411114 4 4114 

R44-nnutniumwm 	knain15 LIM'Aufrinni-myt8ahlWIr1141115rff1111 
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11401V11011,1-fffinaTerwialivehtlf11511floulutt=irannaiimilatrwitini5141 

4-rinalliiirfliff1111`iinnfirhtivnenAnNi 

Trif11 iV11551fill Liar, fin' rriivizili (2558) lfirtnInfil5147)f15. 5ai 

31161111Mli?alliAlqiin15111II5 oufGoo4iiniimilfin151111.114111/01A"t1S111411,1111 

ihnflflA11111,111154Mil 	 flaTilnliner11,111,1 

1111151101&151114111.114 1T-rvann fq. 41,11111114114t15 i111114 14 fiAVITf15 1T1/11 

tiqt1111151101111M11118411501.1a11511161f11Mlif  iquttlimunuliOkliDTMLLIJIM7111101 

ri40115t-lihm-15146n551i5Tigiffirroiluni5viiinavaincititnftivol 

f115i1JfIllitglattililifwmitintat'iltflAVI*5511fMritillfs11041ThrifIlllitif114 

411111151(116W1151151161ffiffAil  L104111011,11151(10101Mli"  IML1111111511151:4401),, 

91)-Milhit11511enillall daiiii11114titi fili'Dtma; um,liltpAtnattitiiol rAwniviin 

114/11111iflAVIif1561tilaWn53J5116101Mli'd04f15011allilltaiTIVA1 

Iflellifilliiiiii1W1553J1411J111 7 frI4 ttatilfrucvil 

iitf1553J00115Zilv1141fl'iltflilicIff I fill 2) 11114411111ifIAMMIllillIfIV1553J 

lywiffirmifita4n5auatlIntriffirmilfiturrvouilmtAt-muni5atruratilviritu4 

maillifItlisitlancilq'iif15511f-miinvilimn 4 f11,1 iMrSifildirirrelqii'11551.1fl15661,1faki 

1141:fiiwilfriltnatcyi 3 f111 

41Tr1 6111M1115 1.11101 inma 	140144, um; friff1J5 viliff,l;WM (2558) 114 

F(MilinnymimioniliitnArvraniv-mn;Antng-niTukTiluun'fimhznutlinn 

e01115iit1111.1-il 111f11561f115601,1ruan115115nrnala9111.1113,11V243J rIvalarn 

1.1fill'iiisre; 'go 1) iiran mu', fitp,61104ff15r31101111rf f fitiniffirfOlf 1115111,101411 

Ita'n15:',11114111500fltillUTIlAifilfl5511filf101111,1A1111ittit"1104 

fl151.pililf115 2) i9lilff155111115661,1foilnanan9luiln11141M11.4101dou&ifl 

"r1f155111115110141411,fi4/301-1 3) i91f115titridliatilit11,111111-1111,1 (Problem-based 

learning) 4) iflt1-15t1014111111If15 ,1 ,111,414111.4 (Project- based learning) 5) 

Fwn55t,fmatruflia114140itnnrillmiluritaundjiiin15ttantilAtrufitrufitwAll 

o kJ, a do 1_1 Av  t fi FcTil end till00151F1011f1-111.11t1113J1411V1i8141101,1 
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ifittanhttfilmanmiatiV111011TVili4 (Authentic Assessment) 4411.1,1111114111 

imiqn-niitnifonitanntiolaintn4lndiliirluni5ifinistioufvnurfinm34 

(Authentic learning) 

110101 tlF111111(2559)141f1111fl151971f1153JMACIaffilllti0M1Viiflili1111 

Tintii141T1,1g111:1141.11101TVIIWITT11111,1f15L'InUf115111491/tIlffirf011itillIpt1411115 
0/ 	 .9 

SIVirmlf11501,11f111A03T111111111T1 2 Eq011151A0f1f141190606411,1J1111L'q4 	lrfletrW 

41-111303Jilfllififii 2 I5460111Infiatmitja flit-Aria 2 M115411111 2558 imm 52 

alaiiimrimunalrmal,daion5q1ffifmmain 

WI11141111111,03.5444vrm uw,,itima9,41rfell046414411 

14411 iMntrA11471S1J4111111151flaalleilVt 

lth41141115/f138Uril V1111115115nriVif106lif; 0T15141,1^11Yil FM1551.161041^M16111 

i'muminitinlrullh'144itifff1441,1iitY)111rfOfingo4A-martrynimAuilmn tint 

iNiffilATIYinetn,Mnifllit'fin'1111,11I1511149110101MlallIpallf115FillIfilVvil 

Fmn551i ItanTniltruciiinipiTuiivn5surtamerinn LIN VIWIffiflinfillinlf111114 

iii44111:11A'411,1iif15511ii 2 ilif111:,11511.111,011SY114iTIEJ1fIlrfAi'4111Ju StIllfl15/4flil 

&11551hi 1 

40115 ilf001111 (2560) 144f111111t i0f11514ronfnivluluni51301-11104 

ann-Intnal51114111144 

1115661,111041,TfartillfiltinAll114151/01A105111410,114 Li1011140ajarthitanyalu 

f115114111,11 Application vanivnimitmaitiitivtAllriN5.1,'Frninivivialil 

n414'3064 14116 llf141111TilittlipAl 11141'141/01Av051WilLIVI4 (rilunalo 

365 MI 	 carifirrunlitimpol 1111-611itnatniutillowilulvtithilcurom 

mi,14 liait),5nrii4 20 	30 	 filAv4AtM10611441,1 

141 4 (fill/ 105 viviitiiivo IA01:4111111Fal,111113.11/101A1114151101A'fahninil tim; 

(111141411-no catiginallitp,tvolii4mnfoirluluni5Cityw 

111115 11J1 911.1111fTh 11141 0 ?A 1-1111 fl 	11' itrlifl 5 	91)11,1 	1 411,64; llflilf1111111 

gIllfnIolvivni5iitmathnt 6'11111f1141ffi 411.4f11519Zumai'alaion-mlou 
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fillif111141.131115 rim411,11115MULOICIftliq 1P>11ini1191 Application (Ru official 

apps) 611011.114154Iltia00111.16iktianqind641111i1 	 modlitimii 

AvfllitIM115111a81,11LatliittlYIM15661-doilltittlirliliifl5511f11514f111f111 

Ir114114f115601111111511litOlfloil4611 Oti1412:11:11leigifitip114faiiii6411 0.05 

11,58111i14 t 1 uat c1d Uhrirui 	ttlf111U111 (2560) U311f1111F4MID1 

ni5GumilerillonutaniiorrAuilnInfiliviaNaautplivrilni5661/11111,flii 

a-monn5Dlufmiiflitminf italltniuihmahoian-nifin-nilaufGualcaniinriv 

lit Oaf 	4 I9164411116111111601-1I5 tillT351t1,11111pti i4115911101011ii 17161 

ill111111,011AlliAtIlAf11113.75taff111111.101 15 	2 ilf115iitnil 2558 

1 I1D4rifI1l 1:(111381,1511.121 Yl1d 141,1a161,14 f115ifi 	ritm;v1  19 171 i1J4 1fi58elOil111111 

tirslUm5ionisiitniromnaniiflmnothinn tlinfiffraDIJimmilutrvii 

11141115iiMEIT1tflii InJuimmurnuiniuni5iidittmallinnyThalimloolwia 

filSiflniltityuf 	 intitilt141,1111111015111,1 tiat 

flt111,111`6111,11f115 (Growth Score) PMf1155-ifYillYil 1) ITilt5t1acJaillitpliT114 

f1151181114Aw4f115iWiNn75m-miltniftf4fli-ifiounniwri5titruf Ifiafiavirnio 

11156014r filIDAVVilfi'll 11.10 ttal:111A°4f115iifl11151.1t114,,ffiliPthilliiilIJ 21.27 

2) 1Infitniii1A111115iWllatyupiutiv-ii4mtioluiimmifinnfuvionnimfooat 

47.62 ati11.d5a4urp 3) Ilfilifilirlf11111V11115t11141115iiWilf15114144fl15iq 

f11511811rvii-ilti01,11115i0111513WWPIthiOldf115iflf111ritniltiltdtilTilf% 19.67 

Ili:M15i911115atnApimAtintiifiu 33.24 4) 1Jniit11i9J5Z&INahtpriiymn15t5tru 

n ofu  atrIlm 	 °I'11t1111.1r111115111,1-11115h 

ilf151nifITK1111561m5iinflu5z4vfialni)-11;i um: 5) lIntitrulltrinyiloialoia 

f1154ini5fitruf9111111111F1M:tilitilf111111,15Z4/11111fl 

(Mindy and other,2015) 1Ninvrial-ii15a;villtriffiv 

fil5i911115118141111111M,10111110q1I1111011110,AS'f 61u101'ttillitlli10101,141,14-ati 
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nmantivintat 4itiluni5iinufludioni5iitywilinolii lfiorifIllIfT111,111a01,1114 

5Z14113Th011ilfill19101,14641111111f1144411,1i1I5fIle4itauff iii-nitfitimni5ritruf 

ivitfiriumucuinal itazNiUflnliliitt1551.1fliSatni,111,1A'ranutoilli flU Lill 

f115401111111111 ninifinal itazgui Ifitifitut krifol4Tilf11580111,1111J Int kiiiiv 

fliSeguirriatilufnumuli) IntfrininngalafullIfl151,191'thuiNn5nitowliu 

liti poin5iitnnril Fivn5niiiimilliTeli-nifiVfl5511r011111V14/ttintriirmiulu 

Tilf15511M11191101fi1V115i9N32J111414 

nlautunilolunilifilifti 

  

[4.  

oilinhiiiinlii 
., 	4, 	,., 	A 

1.NaMItrilI1(114f115156111504f115LLELflf115 

FIVIJIoul4n5lotton 

2.5a:4'111115 14ful'Ilf111:',115Z1Y11-111151(114 

91101111r10114114f1151(Ma041104fl15110flf115 

3 41ll .40f115 114LLF414f11511fla84 511115 

TI61d04 ilAttril3it1011111 -31llf1151114111 

3.5t hlf11111fillJ15t1114f1151415t1111115fill3Jf 

ilitliff1V1411onifiqn5nt-mlitruittuu 

VtIglP11811-Thefflilltlif1111.11JOINi04Y114 

n15197114 



.4 
1_11111 3 

Tiditcrunill'a 

fllSilfl1111115191ifllitf15://11-114fl15111451/Ellf11001filim 51117111 iinvi 

1Jv11iyit11A'0511141U114`kt1111111n1li841114f1151411dAtIn15inn15t5ou5ttu11 
v 

V:3 011J: fl5f1111111111 ii611,1i4aurmii044.11 

1. ihr,vinvilifluni5iivu 

2. IninAniiiillunniiti 

3. 11151f1115'1115114030 

4. 111551t151L1114030 

illaminTrililluniliki 

iThrifillThii151,101A'651114-111144iiiinTaiunviinomni514 wiinutniiitiu 

at11-111,111115i111111 2561 i11111,15 fill iliVITt151V16r1i11111V115511 inertiniinIniiii 

n-rumnilioligi4n15146ulu5a,ifi'mhun 	(146uLfiri4414) 081141 

iTLITLI 4 MI ita,f,ihrntiouitifin-nulinviinonlni5larultd1:',AJMn (hligu 

1ift141M1) vaammuln ilum 1 nu 

tnimalocilflumiiili 

Lniadaiiiilluni5-liolin4filain111111514Y1fllitfl5r/LITLIn151114 

51101fflnifilYITIJITfliif11113.11111511018'0511.14111,1114c1r1fl-11111.1flili04111411151VV11,1 
si 

fah0f111410151101172:11.1111ffnili9J: f156.1110111 r, 3 ifV) il''411 

1. truirvinvavincsmhwnit10411111.10fIrnSNMJI0161665101,1tln V111.1 

F11175101151
8 

0111111.11.1ffta111lOitlff
91 
1441.1104 111191/Off011111.11.11.15110r1 4 VT-118011 

1191M1,48041V1011islijalfiflifilf14401i12 01 1111111 12 111 1.15n1011931110 4 it') 80 
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9f11115511111Mli (E) 	 (M) nimia 

f1111.114111011011,11JUTIfIff0U-TopiaiminivnAnilatru tiotflt11411-1111511.11M11111141110 

1104filtUAtl 	 f115ihnillaIWUO4f15119111f115 

f15:315141111111i1111 (f15n1714ilfflIllif115,2551,11111 17-18) 

illfinitillifh-lfatat 80- 100 14111a4 ilifill11,1m111V113J17t100,11,151,411iiiiitill 

illfIZUM-11111-11DtJat 70 - 79 111116i14 1Jf111lIff11111r111115t18t111,15,141.1ii 

It'llfintillatif DOM' 60 - 69 111.110i914 rfinllIffilillr111115f1061115`.4111110191 

li'Nfini1111LifillONZ 50 - 59 1113J1d911 

0 -49 111110elaf1113J,Pr-nurrumnoThmiiiiiirriitfitucyi 

2. 1,11111ihifflaWItlf.11111111441111:3111:111141115TIWITItilfilffiliffilli 

111711fla041104fillittlf1V1INVIlif16111f15161.10f1 3 4111 'AO 1115114W414fliTirlfia04 

1Tin15nfi1a4 tin tniundtmitfidilunini-m11 ifitahniimownoniviiimn 
ct 

nilliTITIIIIVUO 	fff1 Tal1111111t1111JUMAli011114f1111nu ii7,thwitun11111046U1-19101-1 

44141 3 	ftld 

n'iluIJ 3 141.110i124 3Jn1111V113J15i1111illlillif11n1115ti11J 61 

St fill 2 113.110i414 31fl'illJr111115Dillf11111141111Z11Infefil 

nfill 1 'HIM& ilf11111f111115011f11510fllitelliii 

3. 11111Jr74111911.1101.11nrillf1113Jr111.117t11141-115W11,11f115M11111YIEJlfrrniii"  

0113JilVf1553J111113011f11111JVZISII3J11041111011111C1311-312J111111i 0114f11514114 4 

gailltflffiff911(s) rvitilulaii 	iinf1151Jfflf1911 (E) itnfitidqfilff911 (M) blt1 

Ihr,tiiimmurfinvidiNvoinnliurnmlnivninptuiniminfsuaTarAntrifiii 
0, 	2 

fniwu m m nriionlAw rfir.fiufltun11111041111V10119i141 3 n'fill 	
,/ 

 

fliJ 3 vanti624 rifil13M11117D11,1flillpild1111511112A Gl 

2 113.110t1,9 Ilfr)13JM3J1506h-M1Ttpant117114SnTh 110111 

SZfl'il 1 141110S4 lif11111r1111110114f1171)„IfUlf1111115:411 finlg111114 



4, 	.4 
1. 1115rff141111MIRVOIMNaVIATI17114f1111.56141.504finitatlfrlINVIJIfin 

9/ 	01 .4 
14filluttun 1.111149101,1fIllff51*1411 

1.1 anNiTid-Ntivuvifinv tintj2lani5imminithain 

51101111Mli?1104ffillITIth4lrfilffil1116111115. 001.19YIEllffIff911 

fl5L11151411f1111ifill 11(16101^11,1101.1i0105i110 J 

1.2 titn1t1lDMILMVIin'ff44n1Se 11 15l9f1iT101ffirMi' 1404  

frIllinfiffl5NrillIqd*SletttlflTlf111111.1861,1 Jon tiani-mivitywrm1 

- 1.3 vfiztirimfirrouimaiiiqyfivmnisfioutio4ninionvi5Nroi 

Ifif114f15-36110114114-11,1 20 40 411448V01.11151rtlitil1Jd01101011 (multiple choice) 4 

1.4 	
itsiq_aryi. 

1.1111.1.11.31f1V011Tirb14111-1 	 iTtIM 3 T1111 

011-AV011trI111611040151 (validity) IflUiV1Itlilf111100W1S0411V411)041D111611 

101152.:V1•141115861,1040,1fIllifl AtJillfilf1113JrfOfif1101 (Index of congruence: 
it 

IOC) 411114fItIni111,11W
t.

411 

ti1L
d  

VOOfia04 	11Pflattllll 1 

d 
t111.141111 	 1141Z111,114 0 

411111,61 	thir(0fit1SO4 	1141Z03,11,1 -1 

11111.11.1Y1fM0115fiNill.lipliT1141115rifYldilfliT10101VOli'  d034-11511011 

V15NrUliflt114115')UittlfliThill 20 liaiivi-Nth unliinipitfiltvinniamvaLtur, 

UM'i1f14011i9Jff0flf14e4oan 1.11SOI18ffall 12'11) 91511rfallf11134.1114041)tlf1i4 

1.5 liltt111.11191V011ioNflirminivmni5iitrwlyiliunninitia4  

f1151telfM154011b1014115 10110t14114'311 12 6110 ll c'. f1441111nilt54 

2. fillrffilltilliglif101140115°,11.11451:4m11114ifIlitfl5n1111f115Y111  

511101411M1M11,11115110a01/104f115110flf11514MJIW1191117  1011.88 

2) 	01 

1115d5140111 

2.1 41111115814111111-641,f1910101.15.13i11152411f115111lifIll 

29 
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flIV11'114f1111,11151101filVfOlg-runinifiaNtio4nnitonvimnifialilf11181,16f1  tin 

tiilannificiathzulupiannrcautommillintiliunnlitrunnvalfiliciffivolf 

tiatamlula fl5:11514rffilf1ifl1I -311 J1fivr144i1d1ooft1do1 
4 

2.2 fif111111
I
10wittatiinnvout50411151/1111V15 tit-win" 100V11 

2.3 rff14111111illtfl011401.1nifill5r.41111111911,Tfllinntint,M151114 

iTIElifilrfOlffillifl171,1M84110,111151,1011V15 3 f911111 t1011111141,1FildfliTYNMN 11f115 

1Mr,f11111t1041.1f11114fl151(i1411,1 If101,111inhnlicunthr,oluNacinurrinm 

t5na4n15liliiimgpin5rArnin15y11J lymmirro156uaTirn15t11d tiwctilv,d,i'lmtutyorual 

41.10101,10i141 3 5:1,4'11 a 

11'411 3 111110S4 9Jt1'illlf111115t111,1fl151114M111,11L'411i1 

2 111110r14 ilfrmirriunottinnlilintlint4ti 110111 

lz,411 I "mem 	 f11511i111114 

2.4 1,1111,1111ihiflislrgethtlii115,t41Jf11511717411=115t1111,1f1151114 

51101ffirfOlf4111dnmifi a a ti alni5 tion rfi firrlidulill44148-pwitv 

411411,1 3 1411,1015rfa11f1'J13J1ii040151 (validity) IfitlfillItliltY)111V0f1f1S0461104 

611)041011J611V11.11,1;f144f111VfOldifihlfIllifi Atlilvicrit-1113JVDM1404 (Index of 

congruence:IOC) 

2.5 1-11111111g411101140115t614115Z4v111114M11°,1115t11111f115Y114  

illtlIfflrfAffinininmaNtivomtionrmlifkltil 

3. 1115e1411,1111fhtf1011401.15:3CJWIllIMM1511111f11511u 5t1411111f11114 
3, 

d ovi 	 91 	of 

51(1fliff1VOlforaltin55uni5efrufituum,q0411.1 

3.1 ihmii-itrrf111,1111.1i1141f1011,1401.15n1111W)13Jr111J15f111111151).5t1111115 

fr1111f11/01111VAf01111n5luni5iitmfomurfrAu tintjfiefl17 -91mmlniLlivem 

f115n"8111101ffilliitlfhtff311111513014f115f10 1,1 11/ 81111nlf 

115r,Y1514411111if115 "iymithiqui"Sumafillo 
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9 
3.2 nf111111,101111at,Tif115V01-1150411151.16f1V1INMJIM114f151011.011 

11f1415110f1rnS SuLoartici 

3.3 V11141,111144111011111181JSZ11311f1113M1111501W1151,15f111fliSf11111,f 

ntrIfilf(01191111iNfl553.1f1151,1t11,19finnonotA041Thilf1111iiiifniminmimm 

f115141414 4 	r18511011711M4 (S) 	 (T) 911111551.1111f1011 (E) um.; 

fltil'AfIlMI(M)11111441.1101n1.15nilliNailllairliAlii4111falllf111.115t16114f1159j5t111 

fl15t11111PuNfif141111;171;r1W)111111111i0111114f11514411,1 

6111,10101,10i141 3 Sr,019J fl41-1 

5t1111.1 3 111.11EJel4 311112M111150111fliSipt11111151115:411;1 

nii91 2M11624 ilifiniirranniUn151.15ttnn1511,M41.1 

St fill 1 111.11t1e1,1i1f11111V1111151111,11115141,5t11111151115:411 finili111111 

3.4 11111.111Jih1f101140115t13J14f11111V11J15t16114f11511,5tIlif115f11114 

ill811110 0f0111Jiitt1551.1111511oulitinmtlau 

innu 3'119.! 015-aff011f111111i1049154(validity) Ifltifit-minfrinsrfafifiSo.no46tio 

tiltruitivlothr,r(44f115601-11111404f1155fi 01' tik1filf1111.1VOff1404 (Index of 

congruence : IOC) 

3.5 thinniihmisnitioilntilufniurnimuluni5iptuit-mtmuf 

imiffirmiforniiNn55un-nriertifitinmr,A11)14Vi4 

	

„, 	<1' 
filS11111571J511141,01111115-no 1.1111n101,1M11 

1. 1 Lti1if1544111iit114f1t141;f15511f1159if1b559Jn1nlial11mpia 

1111191101AvEnllifiltiVaitiStIll iii01,11M111110f1113A1,1001111.1111516156i11141Wlit111.1 

1`1f 11111111llt11Kt15111f1111,111 

2. 01010101419fe1i13ninimatn13Jf11u141 iitptacantintiiiiiif1111111Mli011111 

ni5laruraallowinithioaulunin4li1114111iiel -1111,Tfli111111i111701111111flrliO4  

1114111514611 



3. ifii401JEll 9,11nItil (num 1,13'irmioifi inanT4 tri lag) 

rnamoquarliholitilanaolluldfaumr,olnliatlittafl-ranJaufati 

atii4lnAlfi 

4. iificiairflilifilillniliTlfilallUtTurilliii41-311JW111ifiligilf11114461,1 

LialfillittlfiffiScouifiolfinotton 

5. iifldiA111/11111i10149huvi-mmAa Maaimod01111104f1151,101M11 

I: 
fill 	 cilalileiiiilfillgOt! 	 lairAlal 

il; 	 fillV1014 (953J.) 

1 	fillintlfillNaUlf10191115101.10f1 	 3 

2 Af1111514filltnitlfltliOLLMV1lPirfli 	 6 

3 1,11r115PMatitlf114111111111VifillIZIMIIIUMMAJ 	6 

Vit1101119 12,14-illtIlAflIa6111Tilf11111n0111040V151L'ItillePouttn'llfirtfllil 

rilialltiiwyrnmillvition4rTuatii49,noia4 

6. CiliolfirfaUf1111.1ftiouiitrtna4finilfarrifirnaumnmiaomm5'hitiu 

0, 	0, 	g 	 A 
47.1113J1.111firffilllfiNaralgYITVIllfilli7M-11501 f1151,10flrflINVUlfitli'llf15-Atitlfl 

7. triibilfillrf011tiOlfillittlf1VMFIVIllif1014fiYHJUM111,1404a01-1 3 

97111.14 

8. ejlitilifilfliffiliTilliifY311JIMIVIi80114f1151avA111111191111101101111tiDittlfl 

fillNf111140111,1alativ 6 

9. friiblilaaffitilillIfYinninilia4Y11411151411.41iirfilPirfatiOn14111191 

141,6flliro;ItPInfitUUM,413.1 6 451'1LN iooilkii-nraniitmatiquarltiiiillAitiatill 

32 

10. h4t-)404tiltaiicrifflitilg,'Iciflat11111416V155111.401,40--15ticilifni4,19s1 
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t115411-1141111-maiiiii ItflZfliriVIffirf011IJI:3311,1f1111441111ZflIVLI1111115 

11114511Olf(1f(AiI-runilymaa4tio4nilitunrnINvailfiallInnotwn 

trnurnuilniunilviltuinivrimilymiffirmfonuilvmuni5tiou,ftimmtigu 

11. tilitiTlfM0Ufri111114Av460119104f,rfliffifiliint1111111f1T1i00114f11514111-1 

4181L1.11119flnilimaillAY1411114f111ritnnial f115110flff1514fillifit.1199415101tflfl 

12. 1,11Naf1151.15ttiltalflitliNfl0f1116§11-11115iitlYT4 3 l‘pl 3J1T11f115-lifISV!,11 

f115 	 IA n 

lif1141410tilViliii6111114111751filltaakla lo061911thitn50-ulaii 

a, 
viiiiii14114flniitl 11'  44ii 

e 	v  

1. VilFrVIVITLI 1416 filfittarlgoilutpri Fiflimsloom' (Percentage) int 

frantiftJ111t11111?74111011,t14 2 91,fliifdllIfi1f11111ii (Frequency) 

2. vi7i161,111unisviltpurrna4tfilaio 141tri tiikrilfniurrafififil (Index 

of congruence : IOC) 

PROPERTIES OF 
ItAMICHAPANAENG UNNERSITY 

UNARY 



1.11'1114 

Namiiitnirdrielp 

tiniirmiliiivaphtmfiritionfiernifitruciaAutrnivmfmiltrufiavetni 

11mnii4 itruifI11tfl7ZUTLI11151/1451181111V011 

f151:11111f115111,1'11161111VAUTUf11571fia0,1 tmniAlailf1111511411t11111V111150114 

nillptillf115t11111111101111Meli'illUrnflIM011iitYllfituvronikruanTnhckniiii 

t111111ifiVi041/11411151all 111015 	rri in 1 41 1.1 	v, r1m:1'n lm 

f1111.111fIlliO4Y114f115141,1i11111-1 5 fill TiM12,',/116116111,11141JVITIVItllii1511J411,111,1 

TI111111f11J40205t111-i14ilai 5 1ltif11f11814 2561 	23 Vitiffif11614 2561 

1,0111M,I0Plann-liti Liantilawninnym 
g 

9181171 1 rmalinriimiciarogrimmfmat11160111intialfAv4iialliffilit 

115t1111,11111111451181111M1illo4fifliffrillini19Y1t11&5111411111,1tif11111111111iO4  

11-1 urn law km fliSififillaM-111LIMM30911.1 (911511 1) 

1,111 2 1115 0111i15:411fl17614Tifalt flIt1111,11115111451161ff1M11411,1 

1115Y1fla0411041-IflfifIlllilliifill11111111i8011,111151461,141C111541flilatrupuu 

vritolu (11514 2) 

will   3 1115011V1St iiiif1119Jff11111t1111f1151).5fUlf111f1111J13T101fflrfAil  

011116W15111f115iinfirimmagleua411411111iiiif111111.1f1Vii04111,1111511Au 

(5911514 3) 



35 

1 f11111.130111flUIROillipliilllfillritildflOillitrilliania41.11.1141Thin: 

nInnunilmiiru-mirro4te4Wninwhilnufitnititiiirmiiiinanninviiel 

Nfln15i1nl1n191ov,fln1s1ilienAmmaiiiiwniy113n1515t11.if1au1St11aimiA4 

atruTifilir,fl5:111111f115111451161ffiffqf'uolilflafal111111iY101A't111114-Rivaill 

nimunriipon4m11471144-mfinif11115fitn,luvunnolu "ittnit'Tgavjalfiumfii 

S Dom: f14V11514 1 

G11111 1 

11"0.1 f117111161J111016J061101ff 717,7filSISOUtiella (11111=716.7137111ifllit 117g:' mums 

W1,151161 Ft 1 ff91 f110417fIgf11/111711311(11&15-111fhillIA filmunnie4 n74 n -D-Ibiiiu 

&Minn.  iv0f17713011ff 1.11.1116ta2l 

01111 fitrulitru Tiaatru 1.11M140 

1IZI13114 om lo; Minn! '' Eptiar, 

1 6 50.00 12 100.00 Wt181.1 

2 5 41.67 7 58.33 piimnitovilinii 

3 6 50.00 12 100.00 ;i11101.1 
A A 

4 3 25.00 12 100.00 flItItal 

5 4 33.33 12 100.00 41Fivu 

q1f1011514 1 11v5914-i1maiiinpiiT114f115E561411041Inclin11i13if1'inmi1i5a4 

v114ni5lanIfiamitruifI11affi5VIntlf115111491101fi1ffO15llor11Si19ffi171181-d5111J1J 

rmoluttoinoilMfIlialfienilomaatoltvrnimil01114A'4aUTVU011IfIcinvainfm 

Tlfriiriaufitru 
,' 	• 

iltilifyin f11 -313JP1111M11115t100,11,151:4ueiminumismoil 



GI e711Y1 2 1115iin9Jnni1Jmi19frimm5a1J-r1dm59'airmfr1rrog11u1l11Glao4 

(011112) 

NW111311111:141314fliShiliSa41.1111711%111Z1112,11Y11411151111i1161111V011 

411,1f111Mfl0411041TfleffIllliiiifiTIM1111^1i01111411151AllAtifIlSiqnnrinluin 

VZ19111 (911514 2) 

01114 2 

timstiutraliviinzfunnunmnlinumrtoghununodeno417nrinv7It 

naumnnieonInniaguaaturnion-nritnifinnm,1911i 

flu n1immunranoce4 linrsroas4 inumie1tinS1 

lutrmiim 

audy vielif 	&Tulip 	cl rieVi 

1 /// /// /// 

2 /// /// / // 

3 /// /// /// 

4 /// /// /// 

5 /// /// / /I 

711111514 2 tifff14 -i15Z41.11115144111.1.1:115n1114111511114-111tlifflffOland 

111511191a0411041TflafIlliiiiiMMUMNi041/1411151411141t1015ifif1151161,11UUU 

IqUirfillfif11511111M1f11111fla04 

ni5viflaa4ii;i 

f115141411-61 3J 2 frwiiiitniutidolun-flufmitiimmaill 

36 
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GlO1d11 3 fIlli14111111Z6illt1113Jr112J110611111151J10111111f111315171E11f11014013J 

(Grni4 3) 

Nflni55ifnitivflieljani5h1115:411f1113M11115011-M151j5t1111117f11134 

110101g011orunivn55uniliinurionmratrualliniirmicifinliminviimm 

filliam (611514 3) 

G11114 3 

SieR.17:411.1011.1Jff11J7111711f1171151111017fallifiritnftlff91°;9119Jailf1759Jf)
1.
7713014 

inmarApvenThrtmnitilfaminnie4n74n-n7arm 

f141 

fi 
f1113157114 

inuitnavri 

111141114 

n0lsimusi4 iflanimmuni 

wolf tlYualli yoali ufm114 w 	rueli 

1 /// /// // / /// 

2 / // / // / // /// 

3 /// /// /// /// 

4 /// /// /// /// 

5 /// /// /// /// 

T111911514 3 Urifl4i15°:,41Jfill3J013J15011.01151,15t111f115f1-313JfiTItilffiff011 

01111FIlf1551.1fiditIldbinmratruNiThrfntniiiitniuunriiam4t-mlfitiv Y111f111 

lif1111.11y114-1frmI53Jfr1r615adl1nr,61a rhull4tU1JwJ13Jfm4-Intnfric'9il 

fitilownrami'ad1115:14'1A El 1 iii iiiif11111P114i11010100111,tanlifiAffldAilatilu 

51 61111101 chufi'J13JSY114dY1f1I1dIdt14111-rua 	 111 

fru 	 1 fn4 itrif11141145tUf11511TUllp 



111171 5 

ar.leianifTin aiithimaitazileiniattur, 

f115iitnia4n-ainwmi5lilif111,11,115tintlfl151,114TY101filVillgiviTu 

linilf11111114151(101A5111411.1144filifillkIllfilliDlY11411151auklufm4mminul 

ituuritigu: 115tililf1111 

niintiltnoinfiutintn-NnillitnIdauritnutarm4)0161,1ifIlitflItilM1151111 

11101111Via 	 fillf11514ifilitill:',1111111151,11411101f11M1411-1f1111M04 

11atalailflillnif1Jf1111Jr(11J1If11111115315t111t115t11111111101ffirfO1lor9ai11nIn 

f1156. 0141111111rfA11110411"f141111Tirii110111111011i0411114f11514711,1 

obi Ctl 
wailutyntimnisilowuo4tTfliif11111111151(101A'61111411,1,144iiii 

firmunmi041/14f1111gillfioutitrultar,vti41.1611TifIlitf15:11111.1fl1111114 

51,1011:11M15110flilif10158011fir1JIMA111101110114611thtif11141111111f1153i0 flee 

IlniimfriiilfriummolizowNni714ilucia4cifiztilomitruluuvriiyaniti 

5111411014 15r11111111 f15,411(111111111,105 4111111 5 filiiirfirf151i13JF1f15511 

Ltd Oviii1.411,1 f1155il1 3 p 	11,1111M1V011ifINailutinii104015110freflINMJIf10 

191f15'30110f101111iltf17111f1111301,Iftnrumnotriirriitmf14411104 ilhrtiarrainum 

1151r0 4 01°11180f1 114 0 :;40134191011i1i 1f11lfl1
4 

04401?101 ill-1111 12 G3, 0 

115tf1011410 4 Jiff ?la "Nuiffirroil (s) 	(T) iftlf1551Jffirto15 (E) um; 

fli191fIlrfAit  (M)11111.1A1410011401J5alc11,10151G1ITiflUa."fl5r,1111,111151(11451,10101M11 

41un1511G1aa4 1504 111511.0f1V15FIVIIJI001911151011,011 3 41 ti fl 1 5 1 1 1,1 Fill 

11151161004 iif115111f1a01 Itanlinitia4tifi61114n-miinv ifitrthrAihamorm 

animiltinn-nlifyinNtlialirnihniiiiiiwymunmia4m4n15147;14 

litill1M01414A01-101119 3 	 tiantuurTlif10114 

1.15nritifl1111V11115011,11115115t11111150-)111,111101frinf011liiff15511015a0lirt11111 
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ffnill111041,IflrffIll1ili fit1111JIMINi841114f11514iN 4 	tiaivitnnivol 

(S) 	%la (T) 5111f1551M1r9lif  (E) IML'fltitAftlfRolf (M) IfiEnhniluNa 

01111V/11161i134V1t1f11111V11.115t1 611,1f1151,15t1111115f111411011,T111111111iiii 

f1111111f1TtiO4Y114f11S liand ilinilvilfpli11111104illandoi141 3 It'G11.1 ;110 ;111014 

untrniffudy f15 ittil-n-,4403,1„all 2 it1Jn1 fia 91aljannitinnifirrou'M 

pmr73.itrni1104111S111111T1SFIVIJ14106197f15161111flittnia:Tilawifitifrimifilfooar, 

(Percentage) fil1ili0101111t111Jr74tf1011.40115.1',6111111519941111tfl5t1J11dt1151114 

liThliff1c'1•Aill1-If115111fM0•1 tiNtilSttailff15FIVIJUlt114f15'Hlittlfl unr,ttimihtnAtila 

115:111,131,1f1113M11.115t1114f1151j5t1,11f11”1111.11111tliff1V014111i1V115511111Sti 

V:11911111041iflemilliti.41111111f111i041,114f11514Aihd 4 5111 tioiviulfflf(01if (S) 

11(1f11uId (T) 3ft1f1551JIT1liOlf (E) tiarmillownva (iv) 91fi51:1140101fitlf115141 

filf1112Jt1 (Frequency) 

Nanilionir,vga ela r(11.mtintlii`Juliaq 1A4C4 

1. Frdiut-0141(114f1156M,16U841Thifriviciiitniminviiaomni5lfrtivriau 

ritIlliffllitflStintlf1151(11491(101111M1fAnni5ifin-ntiouittinirrtikittomoi-min 

144601,1 

tioalfilfrin 1 fru iiiitniuffrinirramilatiluniiiminitnatevietinii 

2. StiilJt1151441111:15r1.1111M5111,151(10101Mliliumnioaasna4iThilf1111 

finfl111.111111^1i00114f115146114-mni5i91115611111111111V1,411 '11,11Ittja61141r,41J 

iflffilltiflinitl15'314tIFILIfl1511fla04 itatiiY111115M1flONVill;11  f1113.1fidO,Itif1l 

111f1151i1111431111,1491f111841,1fld'Allfil5TillTal fl 2 fllfil3111111t10\littldl 

11,1f115141411411014 

3. 5,411f1111.1r113J1St11101151.11t1,111115f11111,111,181111M1f01111T1111551.1 
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fl156(11,1fummr,lihmonin4fringitnimmmiaormillATru lnfluritniufn14 

5fflf1151M1V0110f4,1111:14111;lt i11,11144r1W3141111451101ff1rfill lattlidOff1rfAi'atj 

1 fill itillfilluivm'imiffirml tiatinitomirfolladlunfiiivia191 

.1 A 
f111141(1141.11t111,11a0111,1111,101411i(1141114DOUSZ 41111014 1J 1 f11,11(111f1111.1111-1 

SZ,A11.1.4 until 1 fni cififIllUill4SZfTilt1111R1.11114 

vinniliitnia4n15riflillf115144f111n1StInUf1151/11151101111M4filliill 

Irfli'ff1111111111ITIO1A'051114101f4iirlf1112J11fIlli0411141115141144-mnisifini5iitruf 

timmtailu: 

1. NailitilliT114f115i101111041Inihnnirilitnianinviipm4nillfitufiou 

riallifliltfl5Z1111,1111511145Y101111r1911410f115ififl1761 81110,1111r1ZIAIJILAf1V11,n1f1  

01.1 IfitiflnalliNarTIATIGI 14 f11513 01114i4 01-1% 0417,11141111111t1f11.11411'il 

fieutiou Tiliialvaiauninrriamiliniulvuirumvau;Theothityvitni4 

1115C5o4rr14tf4 ff fl11 A)04 ii'lL1F1 10551J 1Tal fill -111'11141111i 1411 MI 
9I v 

9191111 

51181fflrfO9l(S) 	 (T) '4319111551101V011 (E) LLfltfltilAff1rf011 (M) 14 

Yll 1 Illrfla II1rf 1U -15 n 	u innm 	u A'41i au 1 zu wt,1 rr n J1fl 	Uld 

vafifih4flinuAniultrulati-miltrinnuitma4pactlnia (45144 Itfionfja, 

2552,14111216-217) ii11114f1111Jf?1fittlI104f1151101,110d1,111t1111,11,411WAtilf1713J141J10 

c'1'0fiflga4fi1J 

rf1 UM: 	briTtliLL'Ot 	ulf1510,11t1 (2560) l 
 of d 	

aff1111 

Na.ua4nilioniscituromulniiqmagainviiriiioiowarliiipilidY114t1151101.151111f131 

Witlirf11115t111,1t115F141fIlltlif ILatt1111.1ihrialvoioniliflni5e014PuallIflii01,141,1 

11501.1hI11ilitl 4 lAi1'illIflii01,Irmai1pl1d1111f11561111141
v 
4111541FM151111115a014 

rpn11f1oun15i1n15t50v5 1G10r1J11f n111ii1J11'111111f11N504Y114f115140r1 ri-aul1 4ii 

fr111.1,P1'111Jrf1111500011514114,7101J iri4d81V11041M111111111f11J1141firiV155119111611; 
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9111104V111401V 1,1111:',404f115rJf1111Jr1Uf115711411,11.11erffilaiimuanium1404 

AVM cl4ffootih4fillf1W1111:36ultallaulf146hil 4 nquthNaiiii241106k (Law 

of effect) 

lunistiouliNt-mu IJv11111DYllitinalGlc' OUVIAJmSF11,11 1 L1JStG19JGltflfl3J um; 
4 

Vaflf140,1611,11115i61104f11M1 	(2551)1,41111J15t iiin1113J404f11511,1311TVI 

laavianilik111118411flrm11113f11711141511tIla5111411.1.111 rmininiinvi31 

iiaLrflaittininlironnalivilArini511novnittarvi'mu101i1/1410f11-Sifl151411411,1 

504TullablilifIlAfenilff11511frill 141rhiNinanvilrilOuni5viiiin513.1 1110 

illutaniii4luni7vf-Haii11110401111.04114ditlniAnIn 

f1111111fliAlia4111411111a11-1 1 flIgirlf1111.1PrillIff11J150001,11Z4vpiTilintueviiiwil 

11511 tTellifilf111•11111101441Millth1511114111 11MIIIIV1.11alf1S51.151101ff194 

1,1111Z1111114fltallitlii141.1S1 1911.1611111iff111A11,1fl11601,111Tilititin Vil 

141(11fltillniNfliugyril4lint 	 cif4V0f1f148461.1fl,@ 

fillat111PUNZOillliflfgail;  4 novhpiaiiiiqviah (Law of effect) 	1i10 

leltlflUilimailit11106hdauatnntzeuilfoialii 

an1116611f lunstiii,1%Thilnwiiiitn-nnnviiaorm-m19iirum.411(firrlitt9illitaii 

111iiqf155/1511161filrfAllun1u1onr1usir3ilfialilfinu11on tvnir,ivalun'Auifilruiri 

19111A 'filithrbirruhritrufaiiitiwn '441fifittaruNflAliqvii1,41115t 

49V0W1S04611411-11i611041i1f11 i017551f11.1 um; ilf11 r117101`1,'Efi (2558) 

iiiiiEnni514iivnmilunfrivoififfiniqiinmini5riouPuo4ilniinwririni511,1 

M1151161&111J411,1144 1119 31 YVtjiIf1553Jfl1515f111fuN11flP(fl1J11Nf115Y11J11151,4Eivii 

itutlatTnifinnii31 

f11111111111i011114f115141,64111111'111\1511101filfMnallrilillf115 1,1151Z111141.161-1 

fitlai1t11f1lrf61II1IM114 V\111iV11115tailiiff15511111406414064;14 6161111.Vid13.115 t1  

M finfilIPilldiflill111,41,1151t111116t11553Jihri1M115AfliTfltiaalf19703JAEnnual 
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2. Inillf1151il1flliZtln11114f1151114511f1101r(9114111f11111f1 04611041Ifirifill1 

flilf1111J1Jflili00114fl1114611410tIllififillfitMluirunitilli 

Gl vflitynttuallitiiirflihrinflilt1111111flVii041114fliSlawilfillIJV11115011,1 

f115191ilaiiiitn5nni-m 1.4.064 LfiaA11141431ailiitD5S11111411161fIlrfAil4 

rf1111506. 61.11141inifrannISTZilflrif1111f141JCafiiiitnitilm.1414V11115fIrifillf 
a, 

1401111111L'11111f115i61014 ifi4n15 -31411,P11,1f111Ti1411-1 itarlinmilnivrivia84 

fiflibIlliiiitl119J111111i0,91111fl151411,1r111J1Sililiif1112J1.411D11-110414AVITIA 
y y 	 a, 	y 

filAfIVTfli1104V1f1F1W1111Jill11411f1M11111ili1V11551Jcill IM1t1t1i4 13.1
A  
0ilfillilfref011 

lunimirviiiivn550n tLar,i1141ati-midautlil 44VOMISOlt1V15Citn-If 

11041011,11f1filiOVI 2 nq11914ni5FJn94-1 (Law of exercise) um: 	3 tlflitli4n15191 

_c!, .4 	11 
(Law of use and disuse)LIJOUtlfif1111MGO1N1,11,1=11141149111 94D181 

imiTfliifIlililliitallJUMAli041114f1111.4711,111f1t1140 

1115114LINU11111,WM04 tiar,Tiviinismaa44 

1111i1jrffilli.lfld041111i31111115Y11411alMfif1404fill411,15i01104i101011,11-111.114  (2559) 

9roni111fElltIntiallfl15111145116101VOlai19p tu ni till irnat1114142.in11411111 

NI;  2 11161 TIV11151.1illifIrilLffililli'llflatrUlafliflIgffiVy'1111,111151114-1V101111f191i?  

eirIrkil5t1111115FillIfl151firrtfl553.11MnIf1Citratianif eiltIrm5511=1:911.1eff11111104 

ilalViialf11111q1f1L111,11hIglik,VIA'4114r1t11551.1`1111  2 	9J11fllinIMITIV1111114 

91161fflffOlal-1141,5t111111544niiiiwnnii 1 ituila triarill,M1SentlitIMML0111 

V111111ili16140614iiifilinlIrAlndfl151114-3110101MIA41,1  ttatrrafif1404611 

41115itY1101 	tiAtfltla (Mindy and other,2015) fitlf1111/SO4i147:11i1419,1411f115 

61111511811fitillMtikA0411f1801,1144411;4111TtalJiif1N10101141,1410111500M11111  

tta2',4-ufium5ritruflutimni5fiuviliniflii 

ttuutglJt-M1 una41,10f15Z1416V15511f1151101,1ilit11111f11,16h 

N1155111(AU'illtlifflrfg16311.111111411 tifffll'ilf115111)1i111Fm15511f111115DYT111141 
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Vi31T1Vfl151.1144141:Fiofniurruivvintu ci4vafinh4fiumiiA11^151nii4T1t1 

14i-rwfmriouffi-mniliifiniIritruftruu 

IlflafrkiliirlfY313.1111111i0411114fl15141141,1rITTfllinln111W1151/114 

11 61111 01 Ifivu n 	fl o4 	1 	a; 	14 I g 	fiv11 it 1JTJ Irfl g 	1 ill.  

f111111.1flili00114f11514TYLI 2 tItlisinfilliJfidNittl&311-1f11111114111110111 ;11.101 

111,11.1151r/ilthAninififitnia.runviiam4nillannfi 2 nu ihiyounthaiwiliu 

14yfilThiatilflifilFM15511 Y11141111141411,1111fida4ufidl ctuilulthnu 

f1V1511014%045811,11fiffiliDil 4 nfltiviaaiiiiniaak (Law of effect) 	1,310 

iltmalfilunathill4moUr,IliatilflatMijaialTafflilltlf1113JW1141i00114fl1514 

allIthfOunthrtfiliv tioulai001flithf15511 

	

44ffeflf1S0461141115i61104111f11 ii311551f111 	ffilmiri (2558) 

iininni5191Fiqn5luilitnfrimii'llimiqiin5luni5ticrufeua411niinetniini5lu 

1114151101a51114111,1114 1^1161 

iluviiiiqn5nrIntriffiniImurninuaTluintuerivialil 

3. It 4111f1112JV1111511111f1111,1,5t1111115M111P1161fIlMli'0111AVf15511 

filSatillittuurtztollyumrritinviiiiiwraninviioun4m51461.1  vinfiuliwnufl(114 

"ifIlf155111110011001,17L41414  IM01%111111151Z-illiflatnilitnt111111.1flrli00114 

f1171461.1141nOMVNItillfliSt1111Jf1104011,11.04 91-nrihmaukriit100f1111.11.1 11 3 611111 

f1151141111111115aUtiaimpitniuf tim;thfl-nufiTavulaanuiruniviil 

fitilqftivolni54-nr-Hu tiar,nmanituurdi14) 

itatifiatigiultitmurfnnnufilrfleff11:119111AllIfleffl111404015 tit! 1.01301.1111a0flUtfl 

113af1111111111571V15141f1113M1:014fhlWillrfliff111114011111104  111101.61;11M114 

1,011011c11114Yhdlliffifli1141 	iai Au4u 

tniuunviioomni514741140-an5D1fILITufluonlawiJurn,,ifilla 

oi111 itatTr11115fal-nfurviltniummiqiiirAu um,'"activtalfrilfd1013101.151,411,191111 

afilmi4 lAviilvTtryiuflin4"-ifflt1551A1V1040y:11.45nTlal Qi6OfifIS046111(1q114 
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f1150f1,9f1111Jf 4160111te0, (1Terri11. Of 0111,2552,14137-39 tiaz 

25521111163) ciallf1111Jelfit111101,111111,191110114SZVii1414f1MOtf11514  

fillUli10111806116111010111411141I1 

vicruinifiliiifulfiinturrriwzldi1414 lourriitilAvibi'444-rwltitniwatfiinloh6 

flanuicermiiilnilmnitisinitru 4041115 Ifi'llvfniviiimpuolirfarnwiiiii 

f11111111111i0411141115 `11,41,1 013J1IC141111111111,441tlii itatvefitiSa461_1411-rlitrU04 
dB 

iliff Old viann 	icsno 	 uanfif1115 Villff,teTh (2558) iii111111 

turrn-Hni5ion-ainifgramingrAiluilnwidiviTurliluuu,4mhr,t-thilt-an 

Nanivlitrrnrii 11,11115iflfll51111111 unt1151151,1111JNM111.11111-4M30411.1c,;,Trrawyn 

ilfrillrflndltittli104V15r1T1Ellff1VAItliiiAfflni nimuaigrrittatrnfilvlaii um; 

tl5tIntlf11500fILLIMY1119f1111551M1V01.1114A'filittl111104M5Ipillifil5  
A 

fllSifila:11.11ZiiIIINaf11511614:1111Jrfilli1154 954411.11i611115nihaMM6601,1 

ni51(11411111041Tflafrilliiiit1111.111MAii041114f11514111411Viar,fild 11,11914Namitucrithi 

onloutiu ITAirflifilliliiiifill11111111i041111t1151411401111101fiNaVaildeV1140614  

vtainlipla ITnamaiiiitniuunvuiam4m5laurhulvittirin-nufTriliviciffirmi"  

tiannitomirrolladlIntkA 

ihdilanivlaInchatazFiffittatillOrmanynt ItarovialvtammaiolASon14 

ff11.115t1littila44-nntul4rWatryaimolnlun-diiminntu IlifiliTrnImp0o4 

FID11151.15ttill,1140011,15:41.611  VOfiflh4fill 

fiwintitrufil0418i'141fifilDill  1 flqilli4f11111111811 (Law of readiness) 

milourvniifltt,114144,itniiitiiimifau 	 ttat 

4-nnufnium.IfnnlittfithlernInadimutilmlfliffluillviumaami-mulfi 

atiluftwm LinlIfV1111d141q11.0151i14111 tf4VOM1So4611411,011,fil unfitut 

(Mindy and other,2015) 	 Wil4111ff1111115411115tif114fit111.1MAAM101  

caflat11,1144145t4'n3TB011411111010114144-mni5 aanituuttatfiltilun15Ciouflut-ho  

f115fitrufillitfill IllfilFw5111`11L61141146111JFM1551131f1TIMIGhim:',iiriluilv 
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i(11-111fliffIlilitlf1111111111"ii041114f1111414 

1 MI iii.lf111111:111491161filr911 um-,fitiownrollotilunkintio191 

9S011f1g144117141111401911111011101111i31411414tr(41101111115ZIMM15 

ImaiiiityntniNrri-m(1544-ruoiln 	 at4rrafIda4 

tiumnilritruPuNtofulflfgaii 4 flVli4Flaiiik1101 (Law of effect) `Virfpfil 

1114frillredhiyounthrtiviiitriii4d11413.10tninhirvilun-nyhuirvithiliNfl 

41m10191 514VOM1So4t-1u31viitn1onfiqi i915151fill tin 

rrilAtili (2558) iiiininni5liliiiinIniTitnn-moliavvitliin55uniltiouita4 

IrafflIncif11511,11.111111101a51114111144 rilYil 1101t11511111560141110411nf1f1111 

if1151111f1111411,1iiillITT1FM1551191/18101M1i100/1111111100thflilickV18191 

6utolaiVicollmanivitnAutmaifilumllitraius 

111141)1519rtivoiliielfitnn V4404t1F31.161161.11401,11 Iliff1U15014161,1tVlaiftliAllfau 

tivainfiult 	 rfOfitIS84fiunqnilliouf 

91D45011,1141fgaii 1 Va94f1111rilf 83J (Law of readiness) ii-iiimetrufn'irlau 

1.41i iiip,43,1,1 	f1111111fou 	flStiliirlii61,11,11N111111181111151t61,0,010fill016111 
.4.9 	_or  

11111'13101AVIlilfflit15 ff0f1f1S0461141111101104101^11 111001111(2560)1111111111JV0 

ni5191nmilviirluTunilfininaTaniimmrittignii 111111911tIli'0111141U114 

illiglA161,4V1.11ifilii^11,1114ni5iitilif111151111411- una 141438191t1 u1ii4 

vi4dolAurrnin9i-ntuu wifi I1ifiatil9linfinviiiiifniuunmia4y1 ni514611 1 

flld iiiifIlThlY114111flildlaiii1211,1111,101iY111,17ZAV4 alvt1.1141y15 -ff-i- ilnanviciii 
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