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This study was a quasi-experimental research. The purposes of this research were to 1) compare energy conservation of 

lower secondary school students learned through the Design Method by comparing (I) students' awareness on energy conservation 

before and after learning through the Design Method, (2) students' practices on energy conservation before and after learning 

through the Design Method and 2) investigate science problem-solving ability of lower secondary school students through the 

Design Method by studying students' science problem-solving process and product. The sample was one classroom of eight grade 

students at Thai Christian School who studied in second semester of the academic year 2009. The Design Method was implemented 

to the group of 27-student-c1assroom. The instruments used to coUect data on energy conservation were consisted of (I) students' 

awareness on energy conservation checklist evaluated by students with the level of reliability at 0.81 and (2) students' awareness on 

energy conservation checklist evaluated by parent with the level of reliability at 0.83. The instruments used to coUect data on 

students' practices on energy conservation were students' practices on energy conservation checklist and learning logs. The 

instruments used to coUect data on science problem-solving ability were the evaluation form of science problem-solving process and 

product. The coUected data were analyzed by using arithmetic mean, mean of percentage, standard deviation, and t-test. 

The research fmdings were summarized as foUows: 

I. The mean score of students' energy conservation were as foUows: 

1.1 the mean score of students' awareness on energy conservation before and after learning through the Design 

Method was no statisticaUy different at the .05 level of significance. The result from energy analysis was students ' awareness on 

energy conservation in using ceUphone by students ' perception was higher than before learning at the .05 level of significance, 

and students ' awareness on energy conservation in using computer by parents' perception was higher than before learning at the 

.05 level of significance. 

1.2 the mean score of students ' practice on energy conservation before and after learning through the Design Method 

was no statisticaUy different at the .05 level of significance. The result from energy analysis was students ' practice on energy 

conservation in using electrical fan was higher than before learning at the .05 level of significance. 

2. The percentages score of students ' science problem-solving process learned through the Design Method was as 

foUows: 

2.1 the percentages score of students' science problem-solving process learned through the Design Method was 

73.46, which were higher than the criterion score set at 70 and could be rated as good. 

2.2 the percentages score of students ' science problem-solving product learned through the Design Method was 

70.08, which were higher than the criterion score set at 70 and could be rated as good. 
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YH1Hl\Jl1J\.fYI'lYHJlm'Vi\J!1\J \Jm"'ViPU\JllJ"~l'YIff 'It~fl"61JfltllJ1fl'Jf1f1~fHlJ\.flW \J'lfl 

~1\J 'Yi~ ~~1\J ijfl11lJrilflty~6;hl i'v 4 ~6~;1f1 ;~ijfl11lJ~ ll~\J~ 6 fllnipu\J1U,. ~l'YIffhrltllty 
J! ", " '" 1 ~ .1 1 iJ .. _I· ...... 
1Il111\Jlllflfl11lJfl6~fll"'Vi~Hl\J~6~ ~fll'VilJlJlfl~\J \J'lfl '1 l\J6~"lflfflll191lJ'l~mHnfltyfl6 

• - 1 1 ~ .1 .. - 1 .. .., 1!' 1 iJ • "1\J1\JlJ'l~'lflm ~fll'YilJlJlfl~\J 6~flfll'lffl1lJ'l~'lfl'lf1flfllflfllHU -nl \J . 2593 \l1\J1\J 

U'l~'lflm l~fl\l~l~lJ~\J'~\J 8,920 tll\Jfl\J (United Nations, 2009: Online) U'l~l'YIfI"'YIt1ijtlfl'll 
, ,, '" , _I ~ , .l 1! ' ''' " '''., iJ fll'l 'If'Yi~Hl\JtllV \JlJ'l~l'YIfl'l'YilJlJlfl~\J¥l1m'lf\Jfl\J \llfl~61J~fll'l 'If'Yi~H1\J 'Vi.ff.2551 

_I ,... 1" '" ::" ,,~.l '" ~, lJ'l~l'YIfl' 'YIt1lJfll'l 'If'Vi~ 'Nl\J'Il\J~fI'YI1U 1,709,340 ~1\J'U1'YIl'VilJ~\J\llflil 'Vi.ff. 2550 11J\J1J~fll 

J! .... ~ " 1 ... 1" '" .. ~ .1 i" , ~ 207,326 m\J'U1'YI 11'l6flfll1J\J'l6U~~ 13.8 fltllJfll'l 'lfViMn\J'lfl'lf\Jfll'VilJ'Il\J flLLflllflff 

.. ~ .1 " , .. ~.1" : '" • d _I ~ .1 " 
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.!I" :JJ..J ., 4 ct ,J<Q., 
1~6~'I6U~lnf11'I'lJl~Um'Um111mn::Ul~1Jl1Qn"l'IJnn1:lW::1U6~~lnfl111JltH.Il1lfJl1Ln~n1J'I::1J1J 

-11 ...... ... '" ...," fl'llilltUlJ flfl (fl'iU'Vt']n61'ffJ~::lU66n1UfJ~ ~, 2553: Online) 

~lnfln'IJ6~nll"'Vtn~nU'lJ6~1J'41:lV~nl,,rln~flnm::111J~6a~Ul~~mnf~l1H~1'U 
f11fJfll'Vtun::;hfll'Vt UUl111~,,~ilOJ111~1'U'Vtn'Nlu;~ij 2 UUll1H 1~un fllli~111"l1antnH1U 

11~Ul1\Jlln::nl'i6'4i'mf'Vtn~~lU ~~nl'ii~111Ul1a~'Vtn~~1'U11~Ul1UlrJunlnifllUl~1,j~~vu"n:: 
m~1n~ilOJ111~U CO) ~l1J1Jl U~f11'ifl'!Hfll11Jrfll11Jl.u'1'~ 1~Vi~f11'ii1fJUf11'ifl'6U,,rO'1JWn"Jf'U 
'" "... - ... , ... ~... ~ ... ~.l _I 1 ~, ~... ~ ... 

1'Vt6f1''i H ~~ fl'lU n U f11'I6'4 'i n1:l'VtnH1U11J'Uf11'i'VtfllUl111661J 'i:: fJ"JfU 6fJHtHfJU f11'i"n1:l1~~ 

lrJU u U 1111~ ~thtTty' U nll U~ilOJ111~lU 'Vtn~~lUU U 1111~ nllfffl1:l1UnWll"JfU fl'l1Jll flnl 1 ~l ~fJ . , " " 
1) fI'!1~l1nn~~'inllr'Uff~1n~~61J 'Vt1J''Ul1nn~~lf11'Iffn1:l1.uufCu!lU l'jl1liffml"Jf 2544 1~un 

W!'Vt'I li\fffill fJfJij (2549) ffn1:l11~6~f11'i i~n~m'i1Jf11'iil fJU rU1J1J 1 fl H~lU' uml1JfI'll::ti' ~fllJ 

ffn1:l1 fflfl'U llltl::iWlU lin lJ 'Vt1J'hu n11 tJ'U ijfl:: uu U fll1lJ fl'l1Jl'I fI , U f11 'I ,,~ilty111un::'Vt q~mllJ 

'um'I6'4i'n~~~ln~~6lJ~~niln~lJ~lltJuu1J1JtJn~ n~lJfI'll::f11H1U61i'Vtlln::ll1fll'U lnu 1"1f'U 

1Jlm!lU ~ 1.1 '~un Q'Vt~ 1'~'U'lJ11 (2548) ffn1:l1tJ'i::iYl1ifll'Vt'IJ6~l1UltJf11'IlltJUr\!'IWlf11l 

'i::l1il~'IltJl"Jflll1tJlfflfl'~ {l~6~ "t'I'l'I un:: t'l'lJ,j~'\J 6~ t'l'll" O'1J l"Jflf11Hl'U mi'Vt un:: 111fl 1 'U lnu . ; 

l~tH "nll66n1l1J1JUn::ll1fl iu lnu" 'Vt1Jil uniltJuijHnti'1Jql1i111~f11'IlltJul1n~f11'I11~n6~"l~ 
I • • ~ QI 0 Q.I ClooC:rt.4 Q.I «V do q.c::.. d I , 

nl1n6'U f11l 11~ n 6~6tJl~1J'UtJt'I'lfltyl1Ht'I'fI~11 'I::~1J .05 U n1 'I tJuLLn::flllJfll11Jfl~mU~611 'UlfJ 

..." ... .x 1 " ...".. 0' , f11'Il'ItJU1\l'iWlf11'I~'lJU ~tJlU'Vtl:: un"llJt'I'll::nlll'ItJupl1tJlfflt'l'll'I l"JfU lJlll'I!lU 1 1.2, 

12.1,12.2,15.1,16.1, 17.2 '~uri innfl ~llJnll~tJtu (2551) ffn1:ll'll~1Jn61J'IlJL~6~m'I6'4i'mr 

'Vtn~~lU h-lvh 'Vt1J ilUn11 tJuijfl11lJm::11 U n9i6f11'I6'U i'mr'Vtn~~lU hh~111n~1Jn61J'IlJt'I' ~nil . ~ 

(2548) ffn1:l1 hwl''ll~1Jn61J'IlJl~6~ 1Jnfi1:l~~Ul~~6lJluilmh::~liu 'Vtuilum1tJ'Uiifl11lJ 

1l'I::l1un~m.mfi1:l~~Ul~~61Jl1n~'~i'1J1Jn61J'IlJt'I'~nilri6ulIn61Jl1J 6ciHijumhtlrul1Ht'I'tl~~ • u 

l'U f11 l i ~f11 'I ffn1:l1ij f11'I 1 tJ~tJuu tI ~ ~ 'I:: U1J n 1 'I 11 fJ'U f11 'I t'l'6U l~ m~ 1J ffnfJ fll'Vt n 1 'I ll,j~;r 'U 

n1JtJ'I::l'Ylfft'U "l mlJm::llt'l' lnf11fiil'lU 1l~'I::1J1Jnllffn1:l1 lu h ~ll fJ'U 'lit'l'6~fl~6~nuii~Lltl:: 
'" <!I -," ... ~..;, ~"l '1" "'''..;. <!I t'I' ~fllJ ~~'Yll 11 nTH 'I fJULlJU1'I6~'Yll'\Jl ~ fJln t'I' ~Hn 11 flU n::ltlmltl::~\lnl~U li 'I 'I lJ'Yl6~f1lJ ~'U mn:: 
" , " " ~ Ct. ," .4.d d." 4 0 1 ""... , " "'" '" 'Yl~f1U~lU (H lln111~~, 2543: 49) lUU~~lnf11'Il'IfJ'W'Yll'UulU6111m mmtJlJ lJ \Pl'I1Jf11'I'VtWllJl 

~ . . 
l'i'n1:l::ii1l1ltl:: ilit'l'l1Jl'IfI!H;$tynu i nnfl11lJl~lJ~1 ~ i~ tI 'I:: nff 1:: i1 (2543: 76) nrin'h "nn 

l1 fJU ~~1611'151l ~'U ~1i~ ilil;' 1 MlJlJllfJl,J 1 1 ~ inn 1 l1li~ci'1J~6'Ulltl:: ilitfi~l'i'n1:l::'~fJ~'VtU~~:: . . 
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.1 ,~, d 1! 'd 0 ... 4 0 '" II' 'Yt'Ujl'UU11.:lllJ'U 8 fl~lJU1'l'::fll'l'1'l'tJ'Ut LLYllJ1J1Yl'l'jl'Ufllfl1JtH 76 1J1Yl'l'jl'U 'YIl 'Hfll LlJUl1J1Hl 

... Q d .c:t. • ,~ , ''''I ., ., ciq, t/., ".::1 
\l~fll'l'I'l'tJ'Ufll'l'Ufl'Ul1\!'l'Wlfll'l'fl'lm'l'lJYll.:1 ~ ~ U~:: 1J1J flfllU'Yt~'Ul'Y1fl'l:l::'tf1fl l1fl11fjl'l'V'U 

. • ; 'II 

(thUfl.:ll'Um'UliflllUfllflllflfl'l:ll, 2547: 4) fh' ,rfl::LL'U'UL~ ~tJ~~fflJfl'YIi'Ufl.:lUflL~tJ'U,r'U~tiVlJ 

flfl'l:lliJ~ 3 iju'U11UlJ~~HH (thUml'Um'Ulifll'l'Ufllflllflfl'l:ll, 2552: 3) 

\llfl U fll'Yt iJ W 'H 1¢l1 'U fll 'l' flfl'l:ll ~.:I fl ri 11 N1 ~ fJ;.:I , ¢l fi 111 'UYl 'l' 1 fJ 1'tflUl 'l':: L ~ lJ L~lJ YlllJ 
u ~ 

~ ~ . 
11 ~ fltlfl'l'fll'l'flfl'l:ll.u'U Yf'Ujl'U'V1'Y1tiffml'tf 2544 1 ~fJfff 1.:111 ~fltlYl 'l"l'lV1'tfl fl~ i' mr'Yt~.:I.:Il'ULYf fl 

d"" .ok ~ ... ..! " . ~!1 " ,,'" ~ 0' 1'" 
flW fll'Yt'tf1Yl C)f.:l LlJ'U 11 tl fltlYl 'l' 'YIl 'U 'U m::11 1'U fl1 'l' UflUty111U tl::l 'U 'U rjl 'l' tJ'U l1J'U fj''UfJfltl H ~ fJ'I ~ 

, , . 
q d d " 4II!l "!1 Q I ,.... d 

fl'lfl'l"l' lJ fll'l' L'l' V'U fll'l' fffl'U 'YIl 'U 'U fll'l' flflfl11 11111'YtflLLfluty111 LL'U 1'Y11.:1'Y1'U lU'U 'Ifl fl fll'l' L'l' fJ'U fll 'l' 

fft)'U 1'Y1tJ1fflff~{I~v' ~1~flf)fllL1111 (Design Method) 

'" ... 0'1' " ... "" ... d " 1 "1 ' fll'l'I'l'fJ'Ufll'l'fft)'U1'Y1VlfflUYl'l' ~w 'tf1tit)t)fl111111 flt)m::111'Ufll'l''YIrjfft)'U 'tf 'Ufll'l''tf1fJ 

,,r N11 tJ'U f1mJ'U flll L~;(WU tl::utliJw111mh.:lufH ff'l' 'l'Tf 1 ~v,,r Nl~ tJ'U flfl'l:llL~ t).:I ~ fflJlJ~~'U '11 fl cu u u ~ 

v ~ • 
C\<d ,.,~ 0 cv "!1" d "C\.c:S ,., 
1ti flll Uflu W 111 fll'H 'U ~ 'U 'U Yl t) 'U fll ') U flu W 'H 1 11 tl1 '1.:1 U'l' H 'tf'U.:I l'U 'YI Yl t)11 U'U t) .:Ifl11lJ Yl t).:I fll 'l' u u 

" • t 

Yl tl t)~HI 'U fll 'l' tJ '):: lD 'U'lh dy'YI i ~tl 'U t).:I;('U.:I 1 'U 1 ~ fJii'YI fl'l:l Q YlLfi fJ1.u' t).:I ~ fl 'YI q'l:l Q ffn flit fJlJ 

., "",,"" & 1 """ ""1.1"" "i"" ., (Constructivism) fltll111 fll'B ') V'U~Lflft'U'U ftVrjl'l'V'UL'Ul L uL'l' fJ'U ~ m11m::111'Ufll'l''YIHff .:JfllJ 
• v 

Uir11ff'U'U' l1'lflftfll'l' lLtlfll'l1~fJ'Ul~ fJ'U f fll'l'l~ V'U fli'J'Uli .:Jm::111'U fll'l' ",h'U 9l11m::m::111'U fll'l' 'YIH . ... .. 
~ v v 

ff.:lfllJ fll'l'1~tI'Ufll'l'fft)'Ul'Y1t11fflffYl{lftV'~1~t)flflll1111llU.:Jl1'J'U 5 .u'UYlt)'U ~.:IU 1) .u'U')::'4iJty11l 
v v 

~" Q.lCl" Q./o Cl.d. 

'H'l't) fl11lJYlt).:Ifll'l' (Need) 2) 'U'U11fl')l::1111'U1V11.:Jfll'l't)t)flLL1111 (Analysis) 3) 'U'Uflll1'Uft1tifll'l' 
v v 

flt)flLl1111 (Development) 4) 'Ii''Ut)t)flLl1111lLtl::tJnU~fll'l' (Realisation) 5) .u'UtJ'l'::IDmm.:ll'U 

(Effectiveness) 

~ 1 ,"Vet ~ SlQ.,I cI "I "QJ.c1 ci "V I ~ 
luft t)fllff 'H rjl'l'tJ'UllJ'Urj'1ftm::111'U flTH,) V'U ~ 'tf1U' 'H'U fll HJ'U\j'l'W lfll'l' fll'l'l 'l' fJ'U ~ftl'UYll.:1 '1 VI.:I 

1 'U~l'Ufll'l:ll fftl'l1:: mUlP)fflffYl{U~::1V1fJlfflffYl{ ri ':)lff~lJfll')fift'H~lfJVll':) ~':)lh 1 tJrifllmniJUJlll 
.. u 

,,"""" d ~ 1 , "" """ " " ft1t11tifll'l''YI'Htllfl'HtllfJ (Burghardt and Hacke, 2004: 6-8) luft t)fllff 'Hrjl'l'fJ'Uff'l'1.:Jfl11lJ t ft1t1 

IP)'Ult).:) iifll)fift iIP)11P)')t).:) VllJVl1'U Utl::·\HJlt1f111lJfiftlftfJfll'l'fffH~.:)tJ'l'::~'I:l11'li'Ul~fJ1tilJ 

,r fllV1 fJl ffl fflP) {~v11J 1 Vl11~ 1 11 tl:: f111lJ Viti 1 tlllJ 1'U fll) ff.:) 1fllP) 11 tl:: U t1i:1 W111 t) VH ~ t) 1 d t).:) 
• u 
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(Schomburg, 2008: 36-39) Pl'Hl~~Uri ~LffllJUfU~ VlJ i'tJ~~fl11lJfl~Lif lJ"O~~gu fhlJfilHHlfUL1.11.1 

l;"~Ln~fl11lJL-G'1'~Ut1::"j1fl11lJrh.n~ (Ebenezer and Conner, 1998: 281) 

~lmHl1l'filq!l11~lUl'f~~ nlJ tJ'YI1.11'Y1"O~fillffm:l1' U mH)'4i'mrl'f~~nlJ ~luiitJ~ 
oJ tI 1.1'" 1.1 ~ ... 1.1 1" ... ... "1 ,,,.. ... 
LntJ1"O~ ou tll mlft01n UU1fl~ Lm:: 1:: tJYU"O~mlLltJUm'H"OlJ1'Y1tJ1ff1ff~1 ~tJ Y1li 

... .,~., ' ., ~ .6~., 
OOOUtJtJ' Uml ffOU 1'Y1mff1ff~1 lHtJ~ff1lJ11fll'fPJIU1fl11lJff1lJl'Hl' U mmflilq/ll1 C)I' ~1lJlJ'YIfl1!l:: 

.. .ct • ." ., ~!~., 1"" d 
11U~Ylff1flt\l U11 t1 OQPllUOUOt1 H mlrlfl1!ll"lJ l'fU! 1U 11Y1liffOl1Y 2551 ~tJ01fW11 t10mt'YI 

, tI, 

LiltJ1-G'O~ntJl'f ~ H1U lJ1' ~ von~v~ hjl'f1.1~lU iitJfi i'~ fill L~ tJU fill ffOUiYltJ1ff1ffPll1 fltJ' .fill 

" 11 fllJ fll1ffOU 1'Y1fl1ff1ffPl1hw i.nll OOflll1.11.1 ~~ij 

1.1 ImV1.1lnfl1.1fl11lJPl1::'HUo{i lJ flllO'4 l' mrl'f~H1U"O~U fU~ VU,j'li VlJfftUIlPlOlJ~lJ 

n OU llt1::'H ~ ~ on I~ VlJ 011 tYOU 1'Y1 mff1ffVl11 ~fl i.nll 0 OOll1.1tJ 

1.2 1m V1.1ln V1.1 fllltl ii U~IV; Ofll1 0'4 l' mrl'f~ ~~ 1lJ 'II 0 ~U f1l~ VlJ,j' li VlJ ffmn VI OlJ ~ lJ no'U 

II t1:: 'H ~ ~ fll1 I~ flU 01 1 ffO'U l'Y1Vl ff1 ffVl {1 ~w i ~11100 f1l L 1.1 1J 

2. IV;Offmnfl11lJ tYl1Jl1 (l 1 lJ on unilqJ'H 1'YI1 ~1'Y1V1ff1ffPl {"o~u m~flu lJliVlJffOil1 

" PlOU~lJ'H~~Onl~VlJmn"oUi'Y1V1ff1ffVlnflfli~1ll000U1.11.1 ~~ij 
odi' "!1 4CIt, ~ Cl.I A Cl.I ~ ,., cv 

2.1 ffOil1 0 1 ::U1U 011 II OlJqJ'H1'YI1~ 1'Y1V1ff1fffl 1'IJ0~U 011 VlJlJli VlJf'lOil1fl OlJ fllJ 'H t1" 

on I~ flU 0 n ffOU 1'Y1 Vlff1 tYVI {1 fl v 1 ~ii 0 0 Oll1J 1.1 

2 .2 ffOil1 ~t1 ~~Pl \l10 m::1.1 1lJ on unilqj'H l'Y1H 1'Y1 V1ff1ffPl {"o"u f1l~ VlJlJ li V1JffOill 

VlO'U ~'U 'H~" fll 1 I~ VU 011 tYOU 1'Y1 V1ff1ffVl {1 VI fl 1 ~1i 0 0 f1l11.1 1.1 
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.... ...."" tn.lI AI 1 .... Ol'l'J \,)[J 

tn1 i1 VU tnlffVU i'Y1V1ff1ff9l l191vl ~ii VVOU1J1J 1 itu iio11 ffvu~n11lfl101; VUff~H 

fl11lJ{'hnj ';~U1011fi91ff~Hffnflun::no1:l::~h~ COJ ~~11itu~V01'j()VOU1J1J ff~H un::th::Liju 

fla91flwcn nlJn~tnlu/lilty111 (Ebenezer and Conner, 1998: 281) 191Vi91ntOl1lJ011l;UU011 
JI 

ffVUl itu th~1J.,j U 91 VU n11lf ijl; VUln91 011 i1 UU{ t'\'1Uii011 1 ~flntJ::tnH)OOU1J1J (designing) 

011 ff! H (making) un:: O11tJ1:: 11ju flf;91ft'Wcn (evaluating) iL ff91~ n ~01lu/lilty111~UlitUt'hu 

ti1f{ ty~ v ~ 01 1'; ~U 11 'YI fllu 1 n 0lrlVlf1ityilty111 n 11lf In 9lii 01 1 '111i111Vflf;91 ft'Wcnll11i 

(Hope G., 2004: 18) ~~ijfl11lJffV91flA'V~fl1J'YIq1:l~ff'nfln(J1J (constructivism) 

,.ct " ..:::II.~ 
Aggul, Yalcin, Acikyildiz and Sonmez (2008: 64-77) Yi1J11011l1VUtnHI'OU911U11i011 

ff1i 9l un:: fft'llU tn 1 or ~ 1n V~~ ij~ V 01 1V1.J i' mJYi ~ H 1U 'iV~l1 01; UU 1::~ 1J,j 1i UlJff01:l191 VU~U n 1 

llfl101;uuijlJ lunfful~V~011v1.Ji'mJYi~~~lUl1~~L;Uu~~0'hmilJlmU1JlnV1J 
,.,. 1" Apedoe, Reynolds, Ellefson and Schunn (2008: Online) Yi1J1101'il1VU011ffVU 9lUlUU 

1 ' "" "..; " ~ '" "" ... ~ _I .," O11VVnU1J1J Ul1U1V01'il1VU'il1V~ fl11lJ'jvlJ!fl11lJLVU'\JV~U011VUlJ1i VlJn01:l19lVU lJ~lU 'YIl 11 .. 
u01;vuijlJ lunffU1ui'1f1Lflijl1~~01Hl91nV~~~ni1rlVU011'YI91~V~ LL~::~~oi1milJfl11JfllJVfh-3 

ijiT vti1flW'YI1~ff(i~~1 ::~1J .05 u~::l101; vu O~lJ'YI91 ~v~ijfl11lJffU 1 ~ri vm;Yi 1ff1m ff ~niln~lJ 
u ~ • ~ 

fl11JfllJ • 

"" " 
"lnuu 1fl91 Lm::-31U i~VL'UU~~U ffllJnfl~~LilufflJlJ~!lU ~lU1~V ~~i1 

1. iT 01; flU~L; flU~ 1fltn1 L; Vunll ffUU 1VlU1ff1ff911191V 1 ~iiu vnu 1J1Jijfl::U U um ~fl 

1.1 U 01; flU ~L; VU~1U01 1L; UU m 1 ffVU iVlV1ff1ff91fl91V i ~iiv vnu 1JtJijfl::UUU 

1 'il ~ Ufll1lJ91 1::11 U nftu nn V1.J i'mJ Vi ~ ~ ~lU ri vu Lm:: 11"~ on L; VULL91 nri 1 ~ flU UU1~ iit! utilflty'Y11 ~ 
ff(i~Yh::~'U .05 

1.2 l1 m; VU~L; VU~ 1 V 01 'l L; VU m 'l ffVU i'YW1fflff91fl91fl i ~iim)f)u tJtJijfl::LL U U 

1 'il ~OO1'l tJaU~L'~ vnn V1.J i'mJYi" ~ ~lU rlVULm::l1" ~ 011 1; VU LL91 nri 1 ~ flU VUH ij l1 mhfltyVll-3 ff(i~ . 
d ... 

'YI'l::91'U .05 

" 
fll1lJffllJllfl iU01mnilty111Vll-3iVlV1fflff91f ~-3i1 

2.1 l1 m; flU ~L; flU ~lflfl1'l L~ flU 01 'l ffm/1VlV1fflff91 l191fl i ~i1i vv nu tJ'U ~::ijfl::UU U 

m~flm::tJ1U nn LLnilw'I11Vll-31VlV1fflff91f'l1 "~L; flU ff -3nilf VO~:: 70 
u ~ 
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"' .. .,; .. 11" Co ~1'''''''' .. 2.2 UflL'HJU'l'lL'HJUttlVfll'H'WUfll'HYOU1'l'ltnfflff;t1 ;tv 'ti'l1iOOflLLtJtHl::1Jfl::mtl.J 

lU~VfUU-fn;t\llflfl1::tJ1Ufll1LL~lhY111'l'l1~1'l'lV1fflff;tll1t'~L;VUtl~fl'h!oun:: 70 

. ~ ~ 

1. 1h::'ti'lfl111' ~'U fll 11 i'ufl l' ~ijfio liml vul11i V1Jfffllll;tOuA'u 11 ~ll vul11iv1Jffmn 

ft~ti;t1hlimluflw::m11JfllHi~lff;1Jfll1fffl1l1LOfl'ti'U 

" . f " 

2. fll11iuih~um11i'VLLtJtJ One Group Pretest-Posttest Design ~1LLthl1fffllllij~~U 
.., _I'" 0 4... Q "1 ,,, ...... 

2.1 ;tlLLu1\l;tm::'l'l1 (Treatment Variable) flO flllL1VUflllffOU1'l'lVlfl'lff;t1 ;tV 'ti'11i 

OOflLltJtJ 

'" . ~LLfl 

2 .2 ~i1U111YlllJ (Dependent Variable) flO 

1) fl110l!1'mr'Yn'~~lU 111::m)tJ~lV 2 ~11L111VOV '~LLn 
1.1) fll11J~1::l11rflf1umlOl!1'mr~~~~lU 

1.2) mll1B,j~d~Ofl116~1'fll1~~~~lU 

2) fll11HnlJ1H) 'umlLL~i:1ty111'l'lH1'l'lVlff1ff;tl ,.h::flOtJ~lV 2 Almhv6tJ 

,,~ .. ~ 

2.1) m::tJ1Ufll1LLflu\y111m~1'l'lVlff1ff~1 

q "!1 ~ " 2.2) Hm-H'I~"lflm::tJ1Ufl11ILflU\y111'l'l1~1'l'lV1fflff~1 

" . " " 
3. Lihll1l'~'~' umli~ml';VUmlff6Ufl6 ,um,,' Uffl1::flll';vufL'rilJL~1J Ll6~ 

";,", cj " "'.1 ~"'.I ~':'1 ~1 4. nnl'l'l '))' Um')1fltJntJnlJ'U6lJnnlJ 16 ffu~l1l1 ffu~ll1ft:: 2 'ti'1 lJ~ nlJ 32 '))'1 1J~ .. 

. 
th\llfl~fl11lJm,nUfl1"j1~£l 

ICC .Q J~ , SAd 4., oQ, d 
flllI1t1Ufll'HftlU1't1fJ1 ff1tfVll, ~tI 1f 1titl tlflU'lJ'lJ l1lJ lvtH f111 \l~ fl \l fln1Jflll L 'HJ\J fl1 'j 

ff6U 1'l'lVlfflff~ n~v, 11' UflL1VU mlflU 'lJ'lJ ff! 1 ,mft::tJ'j:aiiu~ ~,h::~l:Ii;t1lJ1~fll"/6~ Rees 
" ~ 

CRees D., 1999: 9) uU~111\J 5 ,j'U~tl\J ~~U 
.. . , 
Q.I _Gf .c!I V Q.l4d ,'4.ctd 

1. 'UU1::~lJty ... m11tlfl11lJVltl~fl11 (Need) UflL'H'UUff"~fll11JffU \l~tmO~'l'l\l::ffmn 
tI I I ' , , 

i ~ tJ~ ~ iilm lJ 1 Yl t)'j:: '4 iJ \y l11 'OV 1n mH)1U fl l':i W Vi fI ~ 111 \J ~fi 111 \J ~ fffll:l1l11 fl11lJ i' viLou 1.u' tl~ n'lJ 
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2. ~Ullfl'l1~,.tU\nm~'Ufl1'l66flU1J1J (Analysis) l!flLlfJ\nhoG'6\!~~fffl1:l111l'S111nU 
u~ lf1'lULrJUtJ ~~L~ufiH COJ LfI'U 61iun'ilty'H l~LrJU' tJ'~ u~~6iitJnfJ'hlln1JL~6U UUitfl 

oG' 6 fl'lU ~ 1 floG'6\!~ ~fffl1:l1" ~ ~ flllllfl~H if U tnV' U fl~ lIL~6 , lfl ruUn'ilty'Hl 

3. oiUnntU~lfifl1'l88;Ul1J1J (Development) llflLlt1u'f"f)\!~~lflfll'fffllll~Ufl~l 
'Ufll~Vi1Jltlth';lntilflllll U~~'H~flfll~~L~6111V~U'~fI'1Jfll,ol'n1Jfll'StYfHa~U'~A1:Ii ihu~~ 

• "..Q A. 4Ct ~ ~ ... I Q ~ ~ : 

YWlt1llll11flllllL'U l' \'I fllf) 1i 1.1lt1'U6~Lyt 6U fll'H U till1i fl1'tYn~tY ~1J~ ~tilll! 1lJU 'UU "6U 

::. _I~"- .,... • .1 .. d,y. 
4. 'UU86flU1J1JUU~1Jn1Jft~lU (Realisation) UflL'tlUfl1'HUtilntlfl1'~1Jflltul1 'Jua~ 

~U ft OU, U fll'S tJ~ U~ ~ lU fl'f l~U 1.11.1'; l~ O~ l~Oft n \'IfI'01.1flll1l1rJU' tJ'~' U fll~ fl'fH a ~tJ~~~1:I i 
• c. ,,~ .Q J t .d. 

ftaotil ~U til 11 UUfll~ tnl~ fI' ~U~::til1:l!ft lll'UU ftOUl1fll'HU til 

5. oiUU'l~lilU"U~lU (Effectiveness) l!fl11VUl1tilfl'01.1tJ~::al1itnytfl1niH1U'UO~ 
• • tI 

a ~tJ~::AlIi oiitJ ~ltJH~fll~ fh~lU'UO~a.:JU 1::A1:Ij'ua::'liu tilOU' U fl1~ufiu~ .:J1U 

fl1'l6~lfl"''''D~~lU flO fl11UffMOOfl\lo.:J~Llvu~ijfiofll'So~i'mryt~~nu u~:aihJ\'Ilfl 

fl1lllm::'HUflfluflll0~i'm.J'Vi~~.:J1UU~::fll1tJfiu~L~0fl1~o~i'mr'Vi~'H1U 
V!1 ",I", 4 .. 0'" 

1. tllnlft'l::l1UflllUfln6~'lfl'll'YtiH~lU flO fll'H1fftil.:JOOflfl.:Jfl1lllt'flUfl U flll 

o~i'mryt~.:Jnu'UtHufl11vu ~nh::LiJu'~\'IlflU1.11.1l~fll11l"~::'H1rflf'Ufll'SO~i'mryt~H1U'UO~ 
'" d ok _I ... 1 .... d .1'" 1 ".1 d~....".K 

U fl1 ~ tJW)$.:J1J~ ::LlIU "tJu fl1 ~ tJ'\.JLla:: u~:: III U "VHuflfl1 O~l1H1\'1tJfI'~ l.:J'UU .. .. 
2. fl11t1illliil'~t)fl1'lt)~rfl",'YtD'H1U flO fll'S~h1ijU fll'SO~ i'mr'Vi~H1U' tJftlll 

1 ::lUtJ1JLL 1111UHU ~.:JtJ 1 ::LiJU 1 1\ ~lfl1L 1111 ffll11lfll1tJfiu~l~ Ofll1 o~ i' m.Jyt ~.:J.:J1UlLa:: 1L1.1 1.1 UU ii fl 
.t:::t.Q.lQ,4 QI" Q.I ~"'ClQ,l" ~ 

fll'StJ g11ftL'ViOfll'S01.! 1 fll:lyt~~.:J lU 'VI rj1~ UfI'l H\lU 

tll1'l.1tf11,J 11 D 1 U fll'mouty111'tl Hl'tltl1ftltfft 4 'H 1I1V~.:J 'Vi q ~ fl 1 ~ 1I~ 11 flLl VU ff11l1 Hl 

11 n'il ru'H 11\1 tJflll 0 f) fllL 11 11 11 a:: fff 1.:J H a H~ 9'1 tJ 1:: LiJ U ~ 1 fl m::11 1 U fl l'S 11n'ilru 'H 1'Yll ~ 1 'VI Vlffl ff ft { u U 

"_Gf Q J 4 4 , 0 

1. 0'1::11lUfl11Ufluty111'tlHl'tltl1ft1tffl1 flO flll UfI'fI.:JOf)flfl.:Jfl1111f1'11l11f1 U fllHJl 

f1l111f'Yl H 1'YltJl ffl ff91 {111 1 ~l! n'il rul11 ~.:J tJ 1 :aiJu , 1\ ~l flU 1.111 ff01.1fl 1 ::1.1llJ flllUn'ilrul1l'Yll.:J .. u u 

Q .,.d"QQ,I" ~ 
l'YlUlfflMll 'YlH11l tJfI'll.:J\I U .. 



8 

um;uu l1lJltJ5~ UmltJln:~1JJjltJlJffflln~flU~U h ~lltJUJjl tJlJfffll!jltY~n~thu fl~lU 

f1tu:m~lJfl1~ri ~lff1lJfl1~fffll!jllflfl'lSU fll ~lYlYilJ111UfI ~ 

." ., Q ., 11.ct I CIt.~ Q .,~.: Q ., 

fflUmlUYi\IUU11Y1tJlfflff~~U~:lYIfl U ~mll1~"l~ nfll!jlUlYlfffl fllYil~W~ f111Y1fJlfflfffl~ffl'\l1 

.4 ,JI'......... , ... t.4, ... 1 1 ... ~ 
flU '1 ~UfllfllJ 'lf11Y1tJl U~::fltllJffn:fl1~l~tJUtflU '1 l'lfU fl1H1Ufl1'1fYill~:aYlfl U ~fJ l1JlJ 

" 1" "'... 1 1 "c>... ~ .4... JI .... .. ... ~u .. fl1 ~,,~ fl1 ~ l HJU fl1~ ffflU ~tJ .. 11 flflflU 1J1Jl1JU U U 1Y11~lYifllff~ lJ ffl1~ fl1~ fl~ ~ fll!jYi~H lU 

1l~:f111lJffllJnO lUflnu~i1fY111 



, ... 1Jnn 2 
, , .... v...... Sf 

lam.Yl'iIl~~~1\ni)UnlflU1"a~ 

fll'ili'UlftHfH\~V,:jfll'i'~fJ\Jfll'iffV\Jl'V1fJlf11ff~11~v1~1iVVflUUU~ij~Vfll'iV1{i'fllr 

'tu; ,:j,:jl\Jun::fl1111fflllUt'I 1 \J fll'i ut'lil f1Jl11~ tH U m~ fJ\Jli1iVllffflln~v\J ~\J ~i'v '~ffflln1{lriffl'i . . " 
un::,:jl\J1i'V~1,:j ~ fhnv1~v,:j 1~V\h'ff\J{I'ilvn:aflVyurt\JH1~V~11l~h~u~~~v 'tJil 

d 1 '~d 1. fll'il'ifJ\Jfll'iffVU ~fJ 'tf11iVVfll1UU 

d. d ".d tV £S 1 , ".,..,. 
1.1 'VIQ1:lt) fll'i l'i fJU l'VIffUU ff1{ \J fll'il 'ifJ\J fll'i ffV\J ~fJ 'tf11iV6flU1JU 

1.2 fl1111l1111fJ~V,:jfll'i (1 fJ\J flUffV'U 1 ~fJ' rl1iv Vfl111JU 

" 1.3 ,j\J~V\Jfll'i ~~fll'iL~fJ\Jfll'iffV'U l~fJ' ~11ivvmluu 
... d 

1.4 U'VI1JlYl~V,:jfl'i11"::'Um'i V'U .. 

... " ... 
2. fll'iV1{'ifl1:lvt",:j,:jlU 

2 .1 fl1111l1111fJ~V,:jvt",:j.:jl'U 
... 'li 

2.2 fl1111l1111tJ~V.:jfl11lJ~'i::l1'Ufll 

... .., 'li 
2.3 U'U 1Y11.:jfll'i1~fl11lJ~'i::l1'U fll 

2.4 fl1111l1lJltJ'UV,:jfll'itJaU~ 

2.5 llUTYll,:jfll'i1~fll'itJaU~ 
, 'lii] '" " 3. fl11lJffllJlHl 'Ufll'i11fl f1Jl11Yll~1Y1fJlfflff~'i 

"i] ~ '" " 3.1 fldllJl1lJ1V~{I.:jfll'i11fl f1Jl11U"::fll'il1flutyl11Yll,:j1Y1tJlfflffm 

~Q.I d.ci " 
4. ~1'UdlltJYllfWd~6,:j 

4 .1 ,:jl'Ul~tli'UtJ'i::1Y1ff 

4 .2 ,n'Ul~tlvil.:jtJ'i::l'Y1ff 
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1. fll'i11t1Ufll"HYtlU 1~tI',niitl8flu1J1J 

on L1 vu onfl'tlu hw' ~1i tltl 0 mJ1J -nfllU 11 AVflw::onlJ nll ltlltlHlwfllYiUa:: 

lH\O~Al (Qualifications and Curriculum Authority; QCA) ua::fI'fllnlltltlOUtltl (Design's 
tI 

Council) ,.h::mfl'6~oq\llAV\h'tJ'~UO~lJfI'll::nlliivufnlltltlOUtltlUa::lnfl1u 1av fl~UfliJ 

fl.fI'. 1980 1AvijlUUtltl~d~IUth~tl,fufltlU ua::-nf1lU11rJUltJUtltl'\ltln~~lnl'iiivuffl1lJthAtl 
tI 

'" ... 
A~U 

Kimbell (1986 cited in Hope, 2004: 21) lfl'UtlOl::tl1Unl'itltlOUtltl (Process of 

~ !'II _I ~ 1 ... "" ~... '" '" .... designing) nLtJU1UlilUJ1J10'\lU AVlJaOllW::1UYi1::A1~ '1 '\ltl~mHltlfllltltlnlJfl11lJft'lJYiUli'H 

nUlIa::nu ~~Llfl'A~'UfllYi~ 1 . 

(Observe context) 

~ 
U'l'::,ijuf.la (Evaluate) 

ri1'l'1~91'l'1""H)tl (Investigate) 

\ 
~\PlJU1UU1ft91 (Develops ideas) 

. 

l:UVUlltltl (Making) 

\ 
" . ft''iHUtl1J~latl~ (Mocks-ups) 

J 
t1i'tltl~ ~ua:: 1 ff'l'ltm::'6V9I 

(Refining and detailingups) 

... ~ 

.fll'Vt'tl 1 m::tl1Unl'l'tltlOU1J1J9I11JllU1f191'IJtl..:J Kimbell (1986 cited in Hope, 2004: 21) 

Rogers and Clare (1994 cited in Hope, 2004: 21) 'ffUtl~t1Lltl1Jm'l'ft'tlU~l1.rum'l' 

tltlflU1J1J 191t1lhOl'ift9lft'::l1'tlU flcl1J (reflection) l~Uij'urJoaH'lJtl..:J~t1U1Jtlm'l'fI'tlU ~..:JUft'91..:J' U 



~ 
fl1,)l'I~~tHtI~,j~~;~ tI')::rr1Jfl1,)W~L1'JlJlt1nnJ 

(active experimentation) (concrete experience) 

'\'\ // 
~ " ... 

fl1,)fl~rr::110lJ n~1J 

(reflection) 

tt 

(abstract conceptualization) 

Ill"'~ 2ItlU1J1JnnrrOlJ~n,j'lJnnOOnU1J1J~llJUlJ1i)~~o~ Rogers and Clare (1994 cited in 

Hope, 2004: 21) 

11 

, lJiI fl. ff . 1999 11~n~~')~o~tI,)::l'Y1ffij~ nqt4 '~t1111lJ~fflJql1~ FHl111~nnll tJlJf~O~fl1,) 

VVn1mull'(l::1l1flllJ l'(lV (Design and Technology learning) 1~tJU,j~fl11lJf lint4:: lm::fl1UJ 

l,j'lh OVn1~lJ 4 ~hlJ '~un 1)fl1ni~lJ111~1l~lJlm::~f.lrrnUlJ1fl11lJi)~ 2)fl1n;'~llJl"tJ'~ 

1fltv~{jV lrr~~UmWll'(l::ff1lJu')::nf.lu~'lf1tJ,,r~'(l~~~ijtlUUlW. 3)fl1nh::liilJfl1')U1lJOnlm:: 

~'(l~~\9l 4) fl11lJlll'(l::fl11lJl,j'1' ~lrltJ1fi''UfI'lJ,j~'\IV~lrr~U'(l:: ff1lJlh::0f.l'U~h~ '1 hwijoni)" 

fI'::fl VlJ n ~'U1 ~ 'U ff1lJ ~hfiru'\l V ~ 0 n II tJ'U on rrf.l'U 1m:: nn llniJru111l ~lJ 11 ~o , lJ fl1 ') ~~n \l onlJ 
u u 

Rees (1999: 10) 1rrlJvnni1tJlHlnrrf.llJ 1~tJ'~1~VVn11U'U (Design Method) l"tJij 
~ . 

m::'U1lJon~~mdhll'U'U~VlJn~Ul1O'\j''U~f.l'U ~~LLrr~~''Ufll~n 3 • 

1 .I .I I 
.~ I .~ .~ 

~ 
1) 'IIU'i::1.! 

~... ~ 
2) '11l..I·nfl~::~ 

~ . 
3) '1.1l..In1~1..I(;l 

~ 
4)'II1..I'il'ilnuuu ~ 1..1 ... 5) '111..1 'i::U./l..I 

iJ'Y~1~~'il U1..l1'V11~' l..In1'1 
..... 
1fin1'i'il'ilnUUU 1..1'" "-U\'l:: !IU(;l~11..1 r.I\'l~11..1 

., 
fI'l1J!fI'il~n1'i 'il'ilnuuu (Development) (Realisation) (Effectiveness) 

(Need) (Analysis) 

I I I 
. ~ 

'" '" d 1 1 "Cod 1ll'Yt'fl 3 '\I'U\9lfllJfl1,)l')tJ'Ufll'JrrfllJ "tJ 'If11Hlf.ln11'U'U (Ree, 1999: 10; Singapore Examinations 

and Assessment Board, 2009: Online) 
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. 
• "" l''''' " • ~ ~ ".... 1.1 nq~.QO,.nlUU.ini:t'UtJi:t'~'\ml~l·HIUm~i:t'tlU l~U lV11880UtJtJ 

f1111~tllJflntH)lJ 1~tI'~im)f111UUlnlJfl1:;U1lJf1l1~1~f1lt'1'l:;Uff1~111fl11lJ1A'1t1~lJI8~ 

1 ... !'I l' .. "''' • ... .,........ " .. ~ d ". 14 
~Hltl1f'1'tJf1l1",1 UYllJ un:; 11m 1:: 11 'U 8lJn fl8lJ tNlJ8 u n U~f1l 1 ff11~fHH-ItWI CJI' ~I~fl \l::~8~lJ1fl11lJ ~ n 

, A'lJ1U1:: ~fl~' ~Ut{Uty111 ff8~ fln' 8~ nUl1 f)~ 6 ffnflU tllJ (constructivism) 

... "?I ... " fl'" d ,,"' 1.1 l1 f)~ Q ffl1 fllJVlJIlJU l1 f)~ Q f1l1ff11~fl11lJ ~ ~V81i1J1t1111~ flff1lJ1Hlff'l1~tYl1 flfl11lJ ~ 'UlJ 

1".d,,l d..., ..::. d" 
~m~ 1~tJlJ~lJ!llJ\l1f1l1f)~Q~l'lIlJlf1l1111~tY~Utyty1'U8~Il'Wl\l~ (Jean Piaget's Cognitive 

Development Theory) ';~ih"lJlJ~!llJ 3 U1::f1ll (Llewellyn, 2002: 43) 1A'ut1 

1. fl11lJ 11 nlJ Hn'UMf11l iju ~ fflJl1lJ lh::l1 iH1Jflflnun:;~n 8U ., A1~ijfln 

lU~tJlJL1Un~~mU~l1n1 
... ~ "" ".1 "'.. "" . 2. UWW1flVff ~l1(1flff1N'UU \llflUl ::ffUf1l1Wl~lJlm::U1::ffUf1l1W l1lJ 

u u .. 

3. flllil'lllJ 1'Yl1~U\1J\1J1InlJ f1l1 fhnu~lJI8~tl1t1'lJ 1Jflflnun::tl1vllJu ~fflJl1lJ n 
~lf1tYlJlJ~ 11lJ ~~flril1 Lli m \l~'" ~~f)~ 1'VH1~ f)nlJ f1ll L~ UlJ 1 'U U~I~ fl~ U ~ ~l UU,J 1 (Piaget, 

.. 
1953 ~l-3~~llJ Jordan, 2006: 47) ff~U'~~-3ij 

d d .s QJ _ I .,,, I ".:::::.. .d ct 4. .c:t I , 

1. 1~f) \l::lJf1l1CJ1'lJ"lfU (assimilate) u'l:: ffUf1l1W L l1lJ\l1f)fl11lJ1.l~lJ'YllJllJ 8lJtY1lJ nlJ 

'lJf)nl~tJlJ 

-"i '" • '''' "'" , " 3. f1l1C)flJC)fU (assimilation) 1I"::f1l'lU'lUm::U1lJtl1'l1.flft (accommodation) VUlJ 11 

d.r::::i Q.I Q.I I~ "ck ~ Q.I Q.I 4 " , 
1ft f)lJf11 'l U 'lU(;\1~ff -3 L 11ft " UlJ C)f-3LlJlJ f)1l U 'lUmm Ul'U1~fl11lJfflJ~ " (equilibrium) 

, " I I 

Piaget ,.;U i1 f11J1 'l1'VJf)f1lJ~-311~LfiftlJ1ijfl11lJ'Vi ~ UlJYi \l::ijU~fflJ~ lJ n nu ff -3111ft ~ UlJ UrI:: 

~" tI ~ $I'" ~ ct QQ .a ~ o. ~ 
1 ft V 1i 1 'llJ 'If 1 (;\ U" 1lJ '4 ~ til lJ lJ ~ 'Vi 'l UlJ 'Yl1J:: lJ f) HIl m 1lJ 11 'l Ul 'llJ m:: 'Yl1 f) V lJ (active) lJ U f) \11 f) lJ 

.. 
lliV11J~i1villJ'4~Vl'llijlllJ11 ,rlJl~lJl1lJYi~ft~1lJ111~fhliJ~ 2 'lfij~ flU f11'l~ftll"::nUnlJ 

_ , '" ... .J '" "'. 1.' J' "' 1 " (organization) Lm::f11'llJ1U(;\1 (adaptation) C)f-3U1iU1V~-3(;\U ulJ (q"'ll-3fl f11(;\1::Q", 2552 : 48) 

Q.I dl Q.I I 

f1111Jftlln::nUnlJ (organization) l1lJ1tJ()-3 f11'l\1ftLLn::nUnlJm::U1lJf11HI1-3 ., 

'I ,,~ " ..,j ...~, "" ... .''''.' .,,,,, ., ' mu L lJ 1 'U1LlJlJ'l:;UU tltJl-3 (;\tl1lJ U-3 f)lJ lu 'l-n:: , UtJU ILn::lJtl11u1 UuHLu "UlJ U utN UU~ "U~L1"l . .. 
(;\'llU~ijU ~fflJ~lJ nnu ~ -3111ft ~tllJ 

f111U1'U~1 (adaption) l1lJ1V~-3 f1llu1'u~11'11'L,j'lnu~-3U1ft~VlJ'~tll'11'tltjllJ ffm~fflJPl" .. . 
. , '" "'.' " f)11lJ1U(;\1u'l::f1UU~11t1m::U1lJf)1'l 2 

(assimilation) U":: f)nu1'u lm-3ff~Nl'l1-3ff~1Jruru1 (accommodation) 
u u .. 

'll'1fUW c¥1(;\ tlfftl1lJ 1~1 '11' r'h ~ 1n~fl11lJ'\J U-3 flll9flJcUULm:: fll'l U l' um:;u 1'U tl1 ~ ~fl~ ~-3ij .. 
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. . 
... cv cv -4 1 ,., 1 I"...." ~. 1" - -=t -'lflJ'lflJ1lJ L611L~~1 'ti'6lJ tI~'U 6lJfl l1lJ1'UlfllJ'Il61J~1~lJ Yll 111J f1mHfl~ tll1:;YI tl'lJ~aua~ 1f)~ ou 

iltl'Ufmh~iifl11lJl1lJlt1 (11'ti',j'wcri~HJtI'()1'U, 2551: 30) 

2. f)1nH'lJm~lJ1'U011ffl~ (accommodation) l1lJltJa~ m:;lJ1'Uf)11Y1HtI'~iltyq/11'U 

O1'jui' lJ fl11lJfl~U ~::~ q~ onlJl 11'1 ,rlnlJ tl'fl1'U on wu~:: a ~u 1~ ~ 6lJl 11 ~ '1 c;~ri ~ Ha916 

on U i'lJ 1116'Utllt11 fl1 ~ tI'!l~ YI H tI'~Utytyl'1l6~ 1J f1fl a V'U 1r1 'U 0119161 d6~"1 001 'j ~lJilJ 

('jl'ti',j'wcri~wtl'()1'U, 2551: 6) 

l1'U 1fl ~~ ~ ori 116i lJl tI '~11 IT 011 tI'U n! 1~fl11lJf" lOU 'j:: tl'lJ01'j WI~lJ~ii6~ 1116~ 
Lltln-h schemas (Llewellyn, 2002: 43) 1~6lT0I7tJ'UI,j'1'ul'U11'6~11t1'U~!6lJnlJfl11lJf~1~ '1 ~'A' 

17 tI'U! "lflU1~ tl'lJ on W ril'U~1 U~1IH~fllnlJ,j'6lJaUfl~U 'U 1fl~ 1 lUj lT0I7 tI'U ,,~~tl1t11lJlilf111lJ .. .~ .. 
l,j'li\l111t1l~6lJ 1t1~nlJE~~f6~1l~1 (Bloom, 2006: 74; Byrnes, 1996: 14) ~~flnI7t1'Uflr1'U 

m~lJ1'U flln'11~tI'~iltyty1'U 6~1Jflflfl i 'U01'j tl'rNfI11lJfllfl~f111lJl1lJlt1'1l6~E ~~l~ '1 ~~'U 1A'i'lJ . . 
, "'l ., .... 0" AI "i' '" 1 "., 1- I.... 1 ' Hl'Um~lJ1'Uf)1'j'lflJ'lflJ (assimilation) fl6f)1'j'Ul'1l61Jfll1'j6f111lJl l1lJYI ~'jlJ lJl'ti'6lJ tI~6t11~ 

4 ClJ " ".d. d I Q.I ,,~ .4 

flfllJflfl'U fllJ 1 fI HtI''j 1~fl11lJl'YI9l'U lJ6~ Ilfl~ fluu'jlJm~lJ1'Ufll'jlfl11 (accommodation) fl6flU 

fi11f1 'U 111111 fll 'j ~ 1 ~ '1 lJ 1 i ti 'U fl1'j tl'rl~fl11lJl,j'1 i \l \l'Uln111tl'U f111lJ r~iifl11lJl1lJ1t1~ 691 'U16~ 
>' • 

.,., ... ""'l~ i""" ~""1' 0 

~~'U 'U fll'j l'j tI'U 1 \l ~llJ'U m ~lJ 1'U 01'j tlltl 'U'YI1l~fl~1Jflflfl~6~llJWjn'j1~" 1t1~'U 16~ II fl~ tl'llJ 1 'j () 'YIl 

" "" -Ii'" oCt ~ "Q ~ " " "" , '\J 61qJfl '\J 1~~'U tI'~ lJ 111111t)f:lt) tl'n fI'U tllJ flfll 111 111 flllJWjtl''j 1~fl11lJ 1 mv'fl'U 16 ~ H1'U fll'j 

iiuB alJ~'U £ nlJ'4f1f1fl1116E n6m; 11 11t1m~ lJl'U fll'j9flJci'lJ (assimilation) l~tllJ 1t1~ U'j:; tl'lJflnru 

Itl~V'U 11 tln~fl11lJfi11llfl~'Vi t)~ m 'jlJ i 11~ 1 11t1fll'jtli'lJ 1 m ~tI'rl~'YIl~1Jtytyl (accommodation) c;~ 

ItlU fll 'j tl i'm; 11 'li'l rim1~ tl'lJ11n (equilibrium) .. . 

Itl'U 11 ~ f) (problem-based learning) ~ri ~ 1 n~lJ 1 11' 11 017 V'U In~fll1lJ tI''U 1 \l ~ 6n \l m 'jlJ fll 'j 17 vu r 
" (Uden and Beaumont, 2006: 36-37) ~~U 

.o:::t " ~.l t <d ... 1 CIt. ~ .4 cv d 1 )lev ".do" I 
1. fll'j l'j V'U 'j \l :; lfl11'\J'U 6V1~lJ lJ 'j ~ tI''YI1i fil'VillJtl'U fll 'j V'U 11'j lJ onm:;'fI wm:; l'j tlU 'j H1U .. . .. 
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3. ifOi~tI\Hhl~t.I~O~ihl01l::ulli]f\IMl 011fi~mh~ij1"'l'HUf\llW Uft::m'.il;ut.lf~1U 
....r t 

9lt.lLO~t.lOmMt.lO~lmt.lOMlf1111J1. 

4. ifm;Ut.l'~i'tlfll1lJfllAM1~'t.lm'.il~t.I~l;Vt.lf91ftOA;191 

" '''., .... ., .,t 5. fllAO~m'.i Mt.lm'.iUt.llJ110l:l::m'.i'.itll. 

6. hjijif m; Vt.lflt.I 'Aijfll11JtYl1J1'.i(lfl'.itl~1t.1 if m;Vt.l\lOfllAM 1~' 1fllHlt.11~t.lfilJ 
... ~ ''''Jli] • ., 

M'.i01Ut.l0"llJl'ViOUtl tyMl'.il1JOt.l 

1.2 fll11J't11Jlt1'UMfllll'tlt.lflllil8t.11AtllY'li8f)OUtJtJ 

.. 1 , ".... ... .0 " , "i ... 01'.il'.iVt.l01'.itYOt.l ~w 'lfl1iOOOUtiti fH) O'.i::tllt.101'il1FjtYOt.l 'If t.101'.i'Viftlt.ll 

, "i] ..... 1 0 .. ' ''......... fll1lJtYllJl'i(l t.ln1'iUO tyMl'UO~t.lOl'.iUt.I AVm'imMt.l91tYmt.lOl'iW Mt.lOl'.iVlJllfl'.il::MUft::: 

""'''i] ".A ., U ' " 4 .ci ." ltYt.I0 l1i01'.i UO tyM 1 \l10'UOl.jft l'ViOt.ll ~n1'.itY'.iH f-Iftf-lftAVl910tltYt.I O~AOfll1lJPI O~01'.i 

uni]tyMl 

.. 
<OJ ..,.. ~ ~,..,. .. 

1.3 'U'UVlO'U fll'.iilAfll'.illtl'UfllliHlt.lIAtlIVlfitltlOUtJtJ 

" " m'j~An\lm'i1J011!;tllJm'jtY6t.11~w'~11imIOLLtltlU,j~ltlt.l 5 ;)t.l916t.1 ,r~il 
" . . 

1. ;)t.I'j::'4i1tyM1M~Ofll1lJ~6.:jm'.i (Need) ifm;tlt.lUtYA.:jfll1lJtYt.I'\l~m~O.:jn\l:::ffmn 
"l t 0 4 i1 .J., <ef,d ~" 0 CI "el .J " QI 

1 Atl91.:j mmll !'Vim::: '4 tyM lLOtll0tltYmt.l 011 W Vlfl11Ut.lFjn1M t.I A ffOl:llMlfll1111VlLOU1'U6~fltl 

d'd 0 GJ ?I !1 ,,~ .d d " 
tYOl'U Ol'i W 'YlOlft.:j!Ut.llJtyM 1 91ClOA \It.l'.ilt1 '.i1lJ'IHll.jClLLft::U t.llflA'Yl!fltll'U6.:j 

" . 
2. ;)t.l11ml::""Ut.ll'Yl1.:j 1 t.I Ol'.i 60flLLtItI (Analysis) if m; tlt.llh.u'6l.jftnfffl'lnll1'i l11f1lJ 

LL~T,qUltllJU'j:::l~lJ~H '1 ltYlJoi1iLLni1tyl11~ltllJ 1 uU{ llft:::6fiu'jlt1~ l11nUl'r70lJ UlJiifl 

" U ".0-'1 "" d 1 . .4 i"1 ,,""'" "!1 'lJ6Cl''j \llfl'IJ611ft'YlfffllllLL":::fl1111flALMlJfllti lJfl"111'ViO M A11iUfllJUll11 
~ ~ q tI 

" GJ 0 ~d Q.I q 1 " " ~,,~ 1 
3. 'lJlJOlMt.lA11i0l'.i60flLLtItI (Development) lJomJlJ 'If'IJ6l.jft\llflOl'.il'1fll:l1fllJfl11 lJ 

0l'.i611tl1t1ih~ 1n91fll111 Uft:::m;flOl'.i~!~mJ lt1.:jU'.i:::Cl'tln1'.iW f1t10l'j tY~H~ .:jU'i:::~lIi ~.:jllCl::: 
. ." 

VWltlllll11fl11111.u'1 1 \lfhOlltl1tJ'lJO.:jl~OlJ fi1l1lJAi1i0l'jff~1.:jiY .:jU'.i:::~lIiltllJ;)lJ916lJ 
" . 

4 . ;)lJ6001ltltlLLft:::U~U~HU (Realisation) ifOl;tllJfi1MlJA'.iltlOl'.i~Umwni~lllCl::: 
" . . 

oUlJ916lJ 1 lJ 0 l'i U~ U~.:j llJ ff~ 1,m tltI~lft O.:j 1~om1 \lffOtlfll1lJltllJ 1 U' ~1 lJ Ol'.i Cl'~1.:j iY .:jU'.i :::~1J i 
. " . 

9l"0~ \l lJ ~ 1! i1 lJ Ol'i tY~ 1.:j iY.:j U'j :::~1Ji 9l111oUlJ 91 OlJ n fi 111 lJ ~ 
" 

5. ;)lJU'j::: !lJW'ift.:jllJ (Effectiveness) if m; tllJ 'Yl~ Cl'OtlU 'i:::iY'Ylllfll'ViflWn1.:j1lJ 'lJ0'l 
. ." 

iY .:jU'i::: ~1Ji OfiU'.iltlf-l" fll'.il11.:j1lJ'lJ0.:jiY .:jU'.i:::~1J iUCl:::oUlJ 91 OlJ 1 lJ fll'iU ~U~.:jllJ 
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" ... 1.4 1Jtl1Jlt1"O.:afllUQ~\Ul'1rJU 

1'Un1'ii'~n~nll11n1'iLltJ'Um1t'l't)'UjntJlfflff~!1~tJ1flitltlmltltJjjmlfhtl'U~tJntJln 

1Jtl1Jlt1"Mfll 

n1'i'ltJ'Umlfftl'U1ntJ1fflff~{1~tJ1mtltlmLtJtJ flljjtJnUlnt'htiqJ1'Un1'ii'~niml11 

mlLltJ'Un1'ifftl'U~111U'U1nl.:a~1H'~~111~ Deacon (1996: 51-64) ua~ Roger (1996: 154)'~ 
" 'ff'Utlil~1JntJlnflll~tJffltl~.:ail 

1 "..,..r::I • 1. l1tl1J11111tJ~1'U 11'UmltJ'Uffln\l~11~fftltJ 

2. i'~n\lml11ffl!tJff1.~'Um·HLff~~f11111fl~Lif'Uua~ml~~ff'U'\l 
o • ".::t " Q tI .. ..l, ~ "~tI "'" .. 3. tl1'U1tJf11111ff:::~1nUnfjLltJ'U \l~L~ltJl1~ mwn 'If ,'UmlfflHff~ l~~\:I! 

4. hrfilLL'U~\hunl!mltJ'U 

5. til :::Lij'Utll::: ff'YIi fl1'Yi'Utl~lL tJtJ ~la tl~ 

0.1 ... 

1JtltJlt1"l10.:aUnL1rJ'U 

m1LltJ'Um1fftl'U1ntJlfflff~!1~tJ1flitltlnutJtJ l!mltJ'UjjtJnUln',htlty1'Umli'~ 
. " 

n\)mll1m1LltJ'1.Jm1fftl'U9111111 Deacon (1996: 51-64) ';{lfI''Utlil~tJntJl'YIil'mlu'U i~tJff~tI~~i1 
." ~ 

1. 'l:::tJtlru'l1l191~Hmmn l'U 
• u 

2. tlihJnu LL'C1m,j~tJ'Uf11111fl~Hif'U LL'C1:::tliUlULl'U 1nl~untlty111 1 'Umil1L~tl'U 
,,~ ,,, ""'4 , ,j""'4"~..l • '" 3. lfI''UtlLL'U1'Yll ,mnlJty111tltJl~'UtltJ 2-3 1Ti ntl'Uffl 1TiLlnlJty111nffl111Hl'Yll ~ 

4. 1~filml1'UW:::'thm'ltlfi,j'llUl~tl1M~1L11'U91111L1h11lJ1U 

5. L =iitJ'ULL tJtJ 1 l~ 'C1 ~1J'U n 'l :::~l\:1t1 tl'U ffl,jii LLntlty111t1tl'U Vi lm1ffr 1~ ~ ~,j1:::~\:1 i 
6. ffrH~~,j'l:::~\:Ii\lln-lff~~f1Ifhtl'U~ 1M 

7. tlitJ1Ul1'C1:::ffli91m'lVil~1'U'Utl~ ~ ~,j'l:::~\:Ii 

8. ,j'l:::Lij'Um1,ji1u~~1'U'Utl~91'U 
o~d. " l..s 

9. Ll'U:::'U11Tinl'HLnilty111Um'YW'U 

1. 5 1.h~ 1mt '""litH m'1'~ rJ 1m l'UftlU 1 ~lrJ 1 ,nit) t) flUtJtJ 

1. il'ni1U'ULn~m'l11tJ'Uit)dH~'U~1\)lnm1'C1~1jtl,ji1u~ (Lusted, 1996: 93) 

2. il'm'1 u'Uii i tlmffLLff~~t11111fi~Lif'U~1'U m1 ,=iitJ'ULLtJtJl H Vil' M,,rl i "~ltJ 

(McCandlish, 1996: 109) 



3. UfllllllJfffHfl111J'~ll"'Lrlll1fttJff1J,j~"6.rlff~ (Owen-Jackson, 2000: 8) 

4. 11fllllllJ'A'ltJfll~liflllJlfl111Jfi~fffl~ff~~fl (Owen-Jackson, 2000: 8; Rogers, 

1996: 155) ill'11~fll~U~i1tlJ'H16fh~Vff':: (Rogers, 1996: 155) 

5. UfllllllJ'A'ltJfll~~flllJllifl1:j::AH COJ 'A'un lifl1:j::fll1fftJ~lJ (Lusted, 1996: 93) 

... 1" A .. " l1fl1:j::fll~ 'Jf'm6~1J6 (Owen-Jackson, 2000: 8; Rogers, 1996: 155) \)lflfl1~66flutJ'Uua::ff~1~ 

flaflil~ 

6. 11fllllllJUNflfll~tJl'Hl~i~fll~ (Owen-Jackson, 2000: 8) fl1nh~llJl11Jft\J 
I Q ~ _14 ~ d d 

ff ~lff~1Jfl1~I16ffl1'm::uafll1Jall\Jfl111Jfl~L'H\J1111alfll1alfJ (Design Council, 2010: Online) 

"'... "'1'" 0" "" A, ~ l' "" ... '" 7. \Jfll~lIlJ1J 6fllffl'tPJJ\Jlm::tJ1\Jfll~111~llJlla::ffn~flafla~ Ll't6 'H l~flaflt'l~l1lJ 

flwml't (Owen-Jackson, 2000: 8) 

v J v 
2. Ol'Hllfl mfn " ·H 1 'U 

2.1 tl11'lJ't11J1U'\JtHnll.:J·nU 
• JI 

Ufl1'Jflfll~ 11fl111fJ11'1'1ff;'ll '~1,rfl111J'H1JlllLnfJ1titJl'tn.:J.:J1U ~.:Jij 

'

:d cv : .Ii" "v~ 6\Jlfl"::Yl\J~lflllJ11f1fJ6'IJlJ Yl 
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1~m fl~-.:1a (2524: 1) milT), l'tn~~llJfl6 fl111Jffl1J1HI~"::Yivn\J'~ fl11lJ'Cf1lJ 1I'H) 
JI JI 

1i:l\Jfl11lJ'Cf1lJl'H)'lJ6~1ll~ U\JflV 1~~ lYl~l'tn~~l\J 1ll~U\J~VV1Jff1lJl'H)"::l;' 

rrYi'U tYlJiI;'I1l::1U'Jf (2526: 348) flri11'h l'tftH1'U 'H1J1fJ(l~ fl111Jff1lJl'l() 1 'UflWt;'~l'U 

'U V~ 11'l'H 111 ~'H 16 'l:: 1111 1 Yl '1 l't n ~~ llJ ,i:l'U ~ ~~u~~ 6~1 'Um'H 1;'1 ~ 1116 ~:: 'UtJ lYl '1 U '" 1il1111' il'U 

ff11J1'l()l'lH1'U ,~ 

'l::1 ffn'U'Ylll'trJ (2529: 169) flri1Th l'tn~~l'U 'H1J1ll(l~ fl11lJff11Jl'l()1'Ufll'l~"::l'lH1'U 

1JlU1l1~hhYllJ (2533: 171) flri11'h l'tn~~llJ 'H1J1l1(l~ ~~~'~"lflfll'll'lH1\J'H1V 

fl11lJ'CfllJl'l() 1 'U fll'll'lH1'U ftn~~1'Uii6~'Ht'l1fJil1~1l1ti\J 1'lf'U l'tn'N1'Um\ l'tnH1'U "t'lU ftn~.:n'U 

FiflrJ l'tn .:I~l\J!flii l'tn~~1\Jfl11lJ f6lJ l'tnH1'Uij1Ifl~lIl l'tn~~l'U ivJVh Ut'l::ft n~.:I 1'U "lflfllm~ 

l.:1ff 1i:l'Uvi''U ftn'H1'Um"111~lI\J~11'111Jlivi' .. 
Q.I eve:. I Q Q.I tI Q.I Q.I 

ft'l::'ll'lf11tytyllfll'l ff .:I1'Cf'llJfll'l tl'4 'lfllJfta~~l'U ft.l'I' . 2535 (m::ll'l1.:1fta.:l~1'U, 2552: 

Online) 1 ,ri'1VllJ'Utl.:lftfi~~l'U 11 fl11lJff11Jl'l() 1 'Ufll'll'lH1'U~~iitlv1 'U~1'IJtl~~ .:I~m" 1 11.:11'U ivi' .. 
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tI •• 

'~1Lri 'VtaH1UlUrUl1UU 'VtaH1UffUll.liltH llft::,,r'H1J1Ufl11lJ'S1lJ(l~ff~nmll l,r~lu'~ l,fU 

1~61'Vtii~ fl11lJr6U llft::hHh lrJU~U 
fl11lJ'H lJ1U"6~'rt a ~nu ~u nnUfffl1:11 U n1'VWlfflft'91l nri11' ~ft'ltJ'~'h 'rta~~lU 

'HlJ1U(l~ fl11lJft'llJln'1 1 U mnh~lulAq l~uri ~flft l,r lA qlfl~ m'S Ltl S 6U ~'Hl6LtJ~UU tJ'S::ul'n' tJ 

1I1m~lJ 

m'S6\~i'mr'rtaHlutJ'S::n61J~1U 2 6~fltJ'S::n61.I'Han '~l1ri tl11lJA'S::'Hunflunn 

6\ji'mr'Yta~~lUllft::nl'StJiiu~1~6m'S6\ji'mr'rta~~lU 

2.2 fl1U..l'H1Jlt1'\18~tl111Jft'S::'t'IUflf 

fl11lJ91'S::'H11nf lrJU6~fltJ'S::n6U'Ha~"6~m'Si'uf (receiving) ~i~'h1rJu'Vtq~n'S'SlJm'S 

l1UU fnl~~lUi91YiffU~Ull 'in l~lJlIlnm'S 1I~~1~ ~1!l\lUlfi~fl11lJft'U' 11 ~ ~ '~L11.1ftml:l16~nql:llJl 
1I1ntil'h awareness iju nifl1nUlnl'Sffnl:l1111'ti111tJftlrJUtl1l:l1 hw hwl~til'h fl11lJfI'S::'HUnl 

tI 

fl11lJfI'S::'HUn nl'Sfin l~uijunnl'Sffnl:ll UniA1nUl ,,rfl11lJ'HlJ1U~~ij 

. 
)! 1" CLI,,' ~ 0.::1. I 
IJ~ (Good, 1973: 54) 'Hfl1llJ'HlJltJ'\I6~fl1llJfI'S::'HUflPl 'HlJltJ(H nl'Sm::mnllft'~~1l 

o "" CLI".4.c:::1 " .d. CLI tI.c:t 4 Q,I • d 
lIll~ nl'S'Sul'H'S6lJfl11lJl ~~fl11lJfI'S::'HUflllJfl11lJ'HlJltJl'HlJ6UnUfl1llJft'lUfl 

llfl'S'YI11n UtllJ un::lJ1L;tJ (Krathwohl, Bloom and Masia, 1973: 99) nri11'h fl1llJ 

m ::'HU fl fl rJ U ~u ~ l~fI '\J6~ 6l'SlJWun::fl1llJ lffn fl1llJ fI'S::'H U nf fl~ltJnUfl1llJ im ~~ '",U ~fI~ 
Q.I ~,.,. Q,I "", 4 ... 1 -' 4 ~ , ~ ~ QI " 

nnl:l W::"6~ ft' .:JI'S 1 llflfl1llJ fI 'S ::'HU n 1 LlJ'S ::1J(l~1J'S lnu nl'SW 'H 'S6 ft' ~ fI ft' ~'HU.:J fl1llJm::'H Uifll 

"" .J ,"" ... ..: " Lnfl'\JU ~UlJ6lJft'.:JlJll'S1 

~1U ft'lmJfflln::6~flWl ft'ltJUff (2543: 14) ijtJllJfl1llJ'HlJ1U'\J6~fl1llJfI'S::'HUflfhLi~lu 
~,. ~ ~ 

'Ytq~n'S 'SlJ;JUll 'SnnflU f ~ flnUff .:Jl!l11 l1u L~U 6::' 'S l1:lU fll'S f ~flLti6 .:J~U ~1L~U ,'YilU U tr~ ''''L~U 
tI 

fl1lmhtitlJ L~UL";tJ~nl'Sff.:JLnflL~utJ'Slnum'Swuu 1f1UtJ'Slfflllflfl1llJft'Ul1I L,fU f~flff p.lUiUU 

'" '" '" m'SlIflt)UflU '1n'1 
~ " . 

Yi~fI q'YIi1l1tlJ (2545: 37) 1,rfl11lJ'HlJ1U"6~fl1llJm::'Hunf'~'h 'H1J1UO~ ;JUfl1Jflfln 
, . . " 
~ d. Vet l.:t ~ " " 1 tlq "CLI" " , 
L'SlJlJfl1llJlft'fl1llJ ft' ~L'SlL'\Jl1J1 LLft::tJ6lJ 'Hft' ~L'SlUUL"1.1J16Q Ufl11lJft'U 1I'\16~flU 

'Sl')$1JweYi91Uft'mu (2551: 35) 1,rfl1llJ'HlJ1U'\J6.:Jfl1llJm::'HUfliil fl6fn1::fl1llJli'~ 
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u'U1fi~'\If:h'l\rn~~1't1tJ1m'Iffmn~~minffl,nA":h fl1111~'I::lnrnl 'H111fJn~ 'Vtq~n'I'I11 
! .d..., t • .., d • .:I t.4 ct~ ~" .d o " 
'\I'UU 'In'\lfl~1Jflfla't1Uff~~tHlnmm'I'IU t 'H'Iflff ~1O~L'H'U 1111fl1111 t ll1fl11ff ~l'lll'\l111llflfJ1'\1fl~ ua:: 

• II 

fJfl11 1 ll'n ~lJ111 'Ul~111lfl~1 'U fl 1111 ff'U 1 ~'\Ifl~~'U 

2.3 UlnnHfl11lAft'111.1V11::11Uftl 

., f ~... ... f~ ... ....,..1., f. 411 I 

fl1111~'I::'H'U n t (Awareness) l1J'U'Vtq~n'I'I11m'Il'IU'U t~1'U~~'Vtff61nU1nUnl'I t ff1'Un11 

a ~j 'Uijfl~ ~lU 'U nua::i'u 1 ~~l~'U'Vt q~n'I 'I11~ a::ltlmlt)fl'U lrlu1t1uA'1'Ufl11111ffflua::m'I11W 

., ~ .c:i 0" ... 1 Q"" .cI .., 4.:t Q'" 
~~'U'Um'I't1~::'t11m'I1~ua::m'I1J'I::l11'U ~~~fl~11'Hanm'Ilm::11im'I ~aflfl~'Ul't1fl'UfllU'Vt1:: ~~~:: 

..,,,~ ~! ct l' tV ~ ,~", 
1flfl11111 nOlla::fll'I11W 'U 'U11'Ha1fJtI'I::lfl't1~1fJfl'U l~uiju nfll'IMmn ~ i 'H u'U1m~m'I1~ 

II 

'Vtq~n'I'I11A'l'U~~ytfffJ ~~ij 
II 

~1'U ff1UfJff (2543: 45) lff'UflLl'U1't1Hm'I1~l~~fl~ ffltl'A'~~ij 

.d i "'i ... ", ... '" i'" """ 4 1" 41 (Checklist) 't1~:: ')f 'Um'Iff~Ln~ FH".:JLn~fl1'I11fl1111ff1111Hl 'Um'I'I'UHll'Vtfl 'Ha~mnflLm\ij'U 
~ ~ 

i d " 'UOl'HnUnUn11'\l61q1a 

3. mn1fJ.:J1'U~'U16~ 1~'U fll'I i ll'~fffl'Ullff~~fl1111~ffnmh.:J~H 1t1~HlJl~llJ~~1~1~ .. ... 

'~i''U '~LLrl ~~1~1~1~'U'U'flfl1111 ,rmhmlJ l1lfll~'Ufll'I::n'U LL'U'U't1~ffflUl1lijlJ1~'I1~~Ot)'h 

1 ~'U LL 'U'U 11 191 'I! 1'U (Standard form) 1 ~ 'U LL 'U 1fll'I ff~ H '\I ij~ 1't1 ij{ ff i 91'U (Thurstone) t1~LLlJ 'U 

........ II ~ 
(Guttman) alfl'I9I (Likert) LLa::ijij fffJ~ (Osgood) 1~ fll'I 191 tI 'I ::lfl't1 ij V.:J 1 liOij111lJ'U 1 tiLL 'U U 

~ 'QI' ,., 
11191'I11'U '\I'U ij~fl'U~~ll.:Jl1lJlfJ'\Iij~Ol'Iff'I 1~ 

4. L't1flUflfll'I i9l'U 1 0l'I l~'U ill'~ffij'ULLff~~fl1111fffn~ijffm'Um'Iru~n1'H'U~ ill' -vh i 11' 

• II 

m;J6'Ut1'U 1'l1'U tI'I::lfl't1ill'I~1J\h:: lfJfli11'ff11\j'IW fll'Yi'U1lJ1inlJl~lJllij.:Jn1ff'U 'll~lum'U~lfl 

fll'Yi 'Hl<1 nl'I LLtI Clfl111111111 tltllfffJHa ~ lfl m 'I 91 6'U ~.:J~ fl ~ l1lJ1Uft 11 ~ij i 11' 't1'l 1'Ul~hl ~91fl~~ 
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.., .,. ~ .., 1 '" A..., '" _ Id _I 
5. fll n~ 'YI1·H'I'n:; flll't IlJ \J 1~ ~ tJtnffm fl HH lJ tl \J fll1 n ~ lfl~ fll111J ntJ\J 111J'M n illl't 

, , '" A.., ... ~... .. A "'" '_.l_~ , ~tl~lH01tJ 1'tf\J fll1 'tflfl1tl~nn11\JtllJl~tl1'tf\J~"'\J~ ll'ttl1~~fl11lJ~1\JnnJnl::11n "","1 \J 

fh,.,ir ~ lrttlfl\Jlii~n11 1 tJ g tJ\J11 tJ tHn1HI11lJW ti1\JHnlJ~tH n111flihh~ '1 ~::lii~o 11 

ltJgtJ\JUtJ"HnHtlUlJW fh\JHnlJ~tl~nulflij~h~'l ~::lii~tn111tJgtJ\JUtJn~'tJ~10nflll'ttJfil;\ 

L1 tJn':hijn l:;U n' vI~ 1'''' nn1lJ1HUtJgtJ\JU tJn~~\J1A'~ lf1~tl~ijt)1An1~ 'vI~1~~::fnlJ11f11A 
_ ~ .,. '" d , " _I ... ,~ A ... '" d '" '" J 

~11~nt)U1IJ1tJUlntJUnU~tu:;nn~flltJt)~ \Jnilll'tIJn~ "1f11t)~lJt)~U1fl~tnfftJm'Ofll1\J 

tUtlfl1W ,.,nnntH (2546: 199-201) In\Jt)1i~'~1Ai~;tntJt)t)fU~\J 51i fit) 

1. mn1tJ~1\J~\Jlt)~ (Self-report) 1~\JOn hf ~1unnnA nt)U11nA~fl11lJrffO~t)~ .,:. "d,~ '" '" .. .,:." ~" ... ~ , 1" "1 rt\JLt)~~llJn~Lnn t'lfflJHn 'lf~n~111tn\'lllJ\J~t)fl11lJ""1't)nfll\Jfll1tum~ '1 ~tJfj~t)UlJ tlO1n 

'

" ... "4 _I ?I ........ d.,. 
rt 6U A~llJ fl11lJflAfl11lJ 1 nn~ 6Ul\JL6~ (nn~ 6U11UU IJn1tJ11J A) ,., 1tlln 6ntn~6UnlJn1'l .. 
~rtlrt~tJlJ'1Lnh (nnrt6UtJn1tJi]~) \'I1nnlJ1rt11~~H 'l1,s\J lJ1rt1tl\J~lfllflU110tllYhn\J~ '6~ 

lfl6{n lrt\J (Thurstone) lJ1m11lJ011U1::lJ1tu fh~tl~~LfHrt (Likert) ml::lJ1rt 1 ~111\Jnfl11lJl1lJ1tJ 

'U6~6tlffQ~ (Osgood) 

2 . nnn ~lflrtl't'l~m 1lJ (observation) 1~\J on 1 ~u1::n1nnlJHff lrttJL~l't1::rt1Lm::lll\J 

011 oU\J Yin \'Irt ~1l't'l~ on mHh ~ij ~ rt ~ ~,., lJ1tJ u't\' 1 \'I rt'C\ '11 'ULlUU~ijtlOlJ tu::L ~\J L1 UUrt111\'1 ff6U 

4 .. I' d Q,I 1 SI SI ... 
11tJ011 (checklist) ,.,16UUUlJ1rt1IJ1::lJ1tutn (rating scale) fll1n\'l::ff~lflrt ,.,nu~mlU~rtHOU 

f111lJL~\J \l~ ~ lJ1n~rrrt L11J1JoU'U Yi Ol't 'l~m 1lJ \'I::~U~ij11tJ'C\::LVtJ~'U6~ ~ ~~ff '1lflrtmh~irtL \'I'UL~\J 
.,. d ... d '" d _I .1 y 'i tllin lJ U'C\:: lJtl1 ::Lrt\J on n '1lflfl 'YI m U1JfI~lJl't 'lrt m 1lJ'YI":; 1J not}'U\J ~ 1tJ 

3. 011 ff'l Lflrt -:i 6~ HW'Uu~'Vt'l~onlJ (obtusive) 1~\J flllrt11 "ffUU,r6lJ'C\~U\J ,.,tl~ \'110 

Q.I tI ~ .c:::t..c:IQI ..d~ oC:t.QI Q,I tI I "ev tI 
4. fll1 nlJflUJ W (interview) L lJ'U 1li1rt 'YIlflrt011Utl fflJ'Vt'U 1i~ flTltJ1::l111~fjfflJfl11HU 

LIt!:: ~1 1J fln fflJflllJ W 1 rttJ61"L~ 'U on fflJfll1:JWI~'U mllJl1 ~ 611tJ1jfl fI 'C\n' 1\ till1 1U, tlLl UU1J 

... ~, ~ ... ~ .. " " .... SI • ..,,,.. SI 
'U6~ fll1 fflJ fll1:J WLLU ~ 66 flLlJ'U O11nlJfll1:JW l1U1JlJ L f1Hn11'1 'If '1lJ'UUtn fIllJlrt1 tJlJ 111 tJ1J1 utJ 

u't\' 1m jj 6 \J nULL 1J 1J ff61J GllJtJmmurt ff1\J 011 fflJ flllJ WLL UU hjij 1 f11 ~ ff~H \l::ij lfitJ~LL~ 
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5. 1'Y1flUflfll'lilJ~lJ1fll'l (projective techniques) lrJlJonl~fI'fI1lJfll'lWl1;6a~lf1'U 
" 1"')1 4Q, 4 ~ CIt. • CIt. .. 1 1 

m::~lJ l1Fj'YI~ff61111ff~Hl'iq~m'llJl1'l6fl11lJfl~\llJ~lJ1fll'l'\l6~~lJ660lJ11~lJ fll'll~Uu'l:: tJfl 

'" ... 1" ~ }!... t!!J 1 '" ., ~ · 11'l61'l6~ 11 fflJ\!'lW fll'lffn~fl11lJfl~1J'l'l tJ1tJfl11lJ i,110\l10flll'i fll'l tJ~fl11lJfflJl'ilJn::1111~ 

fl11lJfffoti11th"1~ ~ lrJlJ~lJ fl1'll1U~fl11lJ11lJ1tJ61fftJH~\l10fl1'l~611a~~mh1lJ111ft'1 ~l'i6\l:: 
~ ~~ 

fl~i1~UlJnfl11lJfff06~H h"61"1l1lJ1tJ'YI~~' ~ 

16lJ6'l i~ml'i'lumw (2550: 45-48) lf1'lJ6Ifl~6~lj61~l'iq~m'llJfll'llltJlJf~1\Ji~t;fftJ 
~ 

l~tJl1~~lfllJ 3 th::lfl'YI ~~il 
~" A ~~"., ., 

1. 111111~'n\lff611'lltJfll'l l'UlJfll'lfl''l1~ntJfll'll'iq~m'llJ'YILntJ1'\16~011'lW~OlJW:: 

thutJlJ flWli'l'llJ \lltJli'l'llJ 1\l~fl~~~6~fll'i11ft'1U'l::lijlJiln11;() 'lin n111;() ,linl 1,s1116'lil,s 
, 

do 
~llJ 'iltJfll'l'YI fll11lJ~ 

2. 111111lJ1mU'l ::lJ1W th IrJlJ fll'l fl'fl~ 'ill1fll'll'i q~m 'llJ~1~tJ1~6~ti1J'lW ti OlJW:: 

, oQ Q .c:::.ci", .ct. QI •• .., ~ . 
flllJtllJ 'lW li11lJ \l 'l tlli11lJ 1\l~fl~'YI~6~ fll'i l'If\JI~lI101J1I1J1J~'l1\lfl'6'U'ilt1fll'l "~~1~OlJ'YIlJ1~ 'l 

1h:: mw fh~ ()~ fll 'l 'YI n'U 'l1t1~:: IVtl~ ~i'~1 \llJ~~~lJ -hijmoU' ()tI ()~llJ 'l::~ 11 1 ~ 1 U" 'U'U'Il()~ lJ1~ 'l 
U'i::lJ1Wfhn()~11~1t11uU'U'U '~"n 

.1' ~ l"" '" d,,,,, ... 2 .1 lJ 1~'llJ'l::lJ1W fllll 'U'U'U'l 'l tIltl l'UlJ fll'l 'If'll6fl11lJ'U 6m::~11'Y1 11 H~6'Ul'i\l1'l W 1 .. 
'" 0 '" ~ '" d," moo \lllJ1lJ'l::~1161\l"::I'UlJ 3 4l1'iO 5 0 ~ 

2.2 lJ1~l'l U'l::lJ1W tl11l'U1J~11~'Il IfllJ on 1 ~~1m'\l116m::~'U~111H~61JYf"nw 1 .. 

oQ 4 0 Q.I ~ .!I, d, 'j/ 

'Yi"l'iWlmOO "llJ1lJ'i::~'U61""::I'UlJ 3 4 'I1'i() 5 0 ~ 

2 .5 lJ1mU'i ::lJ1W tllU'U'U i 11 i~ VlJ ~'U I fllJ on 1 ~~ 11~'\II~ tI~ih~11fl11mhflt\J111o 
OJ 

111i~I~lI~ i 'I1li 

2.6 lJl~'iU'i::lJ1W tll'llO~OVfI'O~ IlJlJon fil'11lJ~fl W fl'Y'nl~ijfl11lJl1lJ1t1~H,j'llJ 1 ~tI .. . 
" , 

ij~1m'\lUfI'~~'Yiq~m'llJ~~"Yi~~~~ 'UiJ~9il~~ rhlJimyi~ 7 'i::~'U 
.... ~ ~ "a 0 ~.....1 ... 'j/ 

3. U'U'U1~fI'fI1lJ fll'iW I'UlJfll'ifl''i1~l1'iO''lClO~ffmlJfll'iWI'lOnl1~1~ ~ 'IllJI'ViO 1 '11 

1Jflfl Clll fI'~ ~fl11lJf iYo illllJ I tl ~,,:: 0 '.i::n 1 l1l V ijfl11lJfl ~Ili lJ 0 U1 ~ i '.i Yi 0 fl'f) llJ on of ~ nll1lJ ~ . .. 
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JI 

~lflfll'iffm:llUU1Y11~fll'i1F1f111lJ~'i::11\rflr ffl,ji~~~i1 

1. '~fll'iff~Ifl~ 

'
''., .. 

2. 'If fll 'i ff lJ flll:l W 

3. '~UUU1F1ffftlUfll'iW 

4. '~uUU~n~tH)1J'iltJfll'i 

5. '~UUUlJ1~'i,j'i::lJlWfi1 

2.4 fllUJ"'1.JUJ"8~Ol1'tJiiUil 

Yfff1tl ff~t)tJ"P1i1 (2525: 47) l11'm11Jl1lJ1tJ~fl~nfll:l::,jfi,j~'h l1lJ1tJtl~ nfll:l::'Ufll'i'~ 
'f1~fl~ijfl~l~'l fll'i ff ~'fl~ fll'i iPl,j 'i::U1'Y1 fll'iYf ~l'iW 11 fl'i ~ff! NUtl::l11f111lJfflJ-nUI Im::fll'i 

'i1tJ~lU~ftflfh~ihh::ffYlifl1vt 

fp!Ut1 fftl1fl~1J (2533: 6) flrl1ThilhJfi,j~ LrJum::U1Ufll'i~fl~fll'im::Yh~lflfll'i 
• JI 

,jfi,j~Yifh~~~11UU fll'i ~::mY11~flflfll U, ,j~fl~'liU ~ flU 1 U fll'i yj l~lU uft::fll'i,jfi,j~~lU 1 UU~ft:: 
JI JI 

CLI ..:::::t.d, Q,J 

~U~flU~llJ11ifll'iUU '1 

~1U ff1tJtJff Utl::ij~f1W1 ff1tJtJff (2543: 68) l11'f111lJl1lJ1tJ~fl~nfll:l::'h l1lJ1tJtl~ f111lJ 

ff1lJl'i() 1 U fll'i ~ ~::yj1~ 1U i~f1rltJ~llf1rl1'lfl~ i 1 1 FltJ '~1jH'1l11tJf1tl1F11f1~flU i ,j~lflf1111JlrJU ~l ~ 

1 ~ :: i" d " ""'.. i~ d " Uff~UU fll'iUff11~tJtJfl U1fl tlU fJW l1l'i 11n111n \lfl~tJ~ vtlJvt'i1tJnu ~n111'i1\lfl~fl~ 

"lilJft 1tJn1ihf (2547: 2) l11'f111lJl1lJ1tJ'lJfl~Thh nflll::,jfi,j~ l1lJ1tJtl~ fll'i,jij,j~~lU~ 

~ tJ~ til fftJ fll'i,j 'i:: ff1U fflJ~U I'll tJ~ tJ1tn::ri1u ~ N '1 'IJ fl~ -il~fllmY7 flyj1~lU 1 11' ff1' ~ ~ Im::,rtflyj 1 

• .::::. 0 Cl.:t"~ 
mltJ '1 ~::LflPlf111lJ'll'lU l\\jU"::lflPlflTH'WU,'IJU 

fll'ifffll:l1f111lJl1lJ1tJ~~Hnfll:l::fll'i,jQ,j~ffl,j i~'h fll'i,j Q,j~ l11J1tJtl ~ f111lJ ff11Jl'i ()~ 

2.5 U'Ul't1HOl'rlVlOl'l,j{jUil 

fl1'i 1" 'Vi' fll:l::,j Q,j~ ,~u fl1'i 111 f-l" 1 U ~ 1U f111lJ ff1lJ1 'i () 1 U fl1 'i I' ffFl ~ fl flfl~ ltJn flll:: 1 11 

..., .k .k ~ d "" • I "'" .... "'" ".." :: 1" d 't1 flll::l1 U ~ C)!' ~'u U f-l" 'i llJ ~ 1flfll 'i l'i tJ U ~ rju {) U ~ ~:: ~ tJ~ lJf111lJ ~ f111lJ ff1lJl'i () Y1~ U ~ 1U 'YI qll tI 

1I"::,j Q,j~ LY7 tIL L ff" ~ n fll:l:: 'IJ tJ ~ ~ U tJ tJ fllJ 1 
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1. L1uuu'Uiim"tlfllnJiiu~ lh::nijU~lfJ 2 fhUflij 

" 
1.1 l1fJ ,n'U''UnT)~n\lffijUfl111Jff11J1lfl ''UfllnJiiu~.:J1'U n.:J ''U~l'UF-ItlF-la~Utl:: 

m::U1'Uflll 

" " 1.2 ml,,rUnnrnfl::U'U'UU~tl::.u'm1fJml mlti"'f'UAfhu1'·nrmh'~'Htl1v1iL1'J'U 

... 'U ' 0, 1 'Hlijll1~11ff1'U 1::1J1Wfl1 

lUU UU'Uij.:JLfl~ ij.:J1jij' 'Um'l u'Unmil' ~'Htl1fJ1UUUU L,s'U UUU~ n\lffijUl1Vflll 

... 'U ' 'Hlij1J1~l1ff1'U 1::111wm 

., GI ~ .4 .4 ~ d cI.., , 0" 

2. nl1ff.:JLn~ mHHLn~LlJ'ULmij.:J1Jij"ti''UA'H'U.:J'YI1Afl1111ff1111lfl 'Unl1m::m'Uij.:JH .. 

. " 
moMfJ fllty\l'U11ff (2535 : 153-154) '~UtJ~Lfllij~1jij1Afll'luiiu~'~~~ii 

1. Lfl~ ij.:J}jijUl:: Lfl'YI~'.rt 'U n111A m::u 1'U nl'l uiiu~ , ~Ul ::Lfi'U n n1:l::fl111J ff11J 1'lt'1 

, lJmnh~llJ fl111Jf:Jn~ij~nl1Uiiu~ ih~Ufllnh.:J1'U 1ifll'l1A~ijfl111J~'l ~flijnl1' ~nl1ff ~Ln~ 

U'l::lfilJ .... q~nn1JmHhnlJ lfltij.:Jijij~'~'lJnl1tY.:JLnll i~un LLUU~n\lffijUl1fJnl1 (check 

list) l::LijfJlJ .... q~nl1w (anecdotal Record) 1J111111f1lJU1::1J1Wfl1 (rating scale) LlHlJfJfinl1 

lf1'U1111 (participation chart) 

2. lfl t ij.:JijijUl ::1fl'YI~' ~l 'U n n 1A HM1lJ , ~Ul ::lfilJ f1Wfil .... 'Uij~ F-IM1lJ ~ ~Ll fJlJll1 ri ~ 

'Ui1\1::1~lJH'H1lJ l1fJflll nU'YIAClij~ 'Hlij lm~fll'l ff11JUflUl::1filJi~ lAfJ'~llU1J'lh::lfilJ 

'H 1 ij1 lU UlIl1\1 ffijUflW fl1.... l1UU1h:: lfilJ ~ ~ mh1nL'H ij ijlJ O'U 1J11111 ri1lJ Ul:: 1J1W ~ 111UU 1A ~ • 
U 11J l' ~1Afl111J ff11J 11 fI flll U iiU~flll 'Yl1.:Jl'YlfJ1ff1 ffll {~i1tJ1Jfl ij 

1. LLUUm1\1ffijUl1fJnU (checklist) 

2. 1J11111ri"JlJU1:;1J1W~1 (rating scale) 

'" co .. 
3. 1::1UfJlJ~qllflllW (anecdotal record) 

" " '" . 4. llUUffijUA1fJ'Uij1'UfJlJ (paper-pencIl test) 

~1ml iijn1W'lfllCl:: l~fJ.:J'\1 fl''U h\1U (2546: 243) nri11tl.:JlllJ1'Yl1.:Jfl111A~q~nn1J~llJ 
" 

nn1:l::YifffJ ff~u'~~.:Jii 

1. nUff .:J1n1Pl l~lJ1ifl11~'-M'1Anum::'Yil'Hlml1ml~llffA.:J h1' H'§lJl'H lJ'~ flwm .... ... . 
'Uij.:J'Ii'mHl~lJmjO'uH'ff.:J1n1Pl ;.:J~ij.:JLlIlJH'~'li1.:Jff.:J1n1l1~fJ.:JlIH V~lin1J iu,hlVV.:J lIH'UlIH1J1 

~ ~ ~ ~ . 
,j'U Yin'H l ij l1V.:J1'U 1I11J n 11 fll :;'Yi1~ ff.:J LflIPlIM'U m lff.:J Lflll \1::111 'Ulfl t ij.:J ijij~' ~1J 1flO'Ufl11111 

.... q ~ flll1J ~ 11 ff 11 ~ tl.:J fll :; U 1 'U fl11 U ii,j~ .:J llJ 
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... ~ '" .....:, " ., ... 1 1 " 2. 11UmHIUmlJl1HI11UU~l1~t'161.J'i1tlml lUUlfll'tHlJ611 'Vflln~Vi(l~flnlJ ~tl 11 

~~mJl:alJU11tl~lUytq91mllJ'\l6~91Ul6~ ih,nlIW::l1jUlJl911tll::mWfl1 

ltllJt:l1 i~mytltlmtU (2550: 48-50) It'1U611U1111~ml1~ytqAflnlJmll1t1uf~lUlifll:l:: 
" Q,..,.,..::t 

ytt'1tl ~~U 

_I ... .,... ~ 0'.. 0' ... ":1"}f ,~ 
1. 11UUt'16UtllfllJt)U91 m~lUUt'1mUmlW~lfl6~1116t'1mUflllW'Hn l1~t'1f1U tl 

. " 
t.lgUA mltll::llJUt'11lJ11 fI tll::llJU ~lflm::u1uml;;l1ju 1i ml 1 u,j'u 9'I6U~1~ '1 "f1~mltlgllii 

111f1~lm'm~lu~l1jUHflHii~'\lfl~m::U1Ufl11~1~ 

2. 11UU~ 11~t'1f1U 11tlflll ~n fll:lW:: lRtl1nU nU11UU9'I n~t'1f1Ul1tlml 1 U lfl4 f1~ijfl1~ 

ytqAflnlJflll Ll fJU f ~ 1U i ~~fftl 11;hltlflll tl l:: llJU ~::11~ fl~ 1~ 1 t.l fl f1l1jU 11tlflll~l~tl1~f1~nU 
~ " " 

fllltlgUA 'lf~m~lWm1tlfllltifltl'\lfl~fl".tlgu9il1ju ,j'Ul~ltllJ ,j'UtlgUA HflHa~ l;wmfftlfll'i 

ff ~lfl~ 1 Ufllltll::llJU11~fl:: lltlflll':h ij/1,jij 1 ,;/',j1,; 

3. lJl9'1 1 tll:: mOl ~il ijnfll:lOl::l~fnnu nUlJ1m1tll ::lJ1W til 1 U Lfl4 f1~ijfl1~ytq91flnlJ . 
A "" Cl 4..,' _I Q A"'" _IClQlQ _t ." 

flllll tJu 1 ~ 1U ~91'Yi t'1tl 119'1 ntlflll ul:: llJU~:: lfltl1'\l6~fl U flllu t)u~ 11fl::lJ 1~ 1 u l::lJ1W fl1~ f1~fll 1 

d ci .., ~ ~ 'd " '1 ., 1 QI eLI' _I • 1 
l1l11.Jl1fm::lfItl~11'if~l~Utl~'\lU11lJlJlflUfltJ 6~ Ul::~U ~ ~~mfltJ1~lJ1~nul::lJ1Wfl1 Uflll 

llmH)U 

4. fllltll::llJU9'l1lJfftll'Yi ~1 ~ l1ju ml1~l1fll:l::fllltlgU~~l46lJ ltl~nu;19'1~1 ~~ijflll 

tlg'l1~l1mtl "ll~f1~ l1jufl".m::Yh9'lflfl~l1m 1lj'Ufl1l1~fl11lJfi9'll::~U~~ O1l~~11tln1~-i9'llfl~ 
" " 

lIfl::lIni:Jty111 lJ1flWhfllltl l::LlJUIll 'Yi1:: l1fll:l::YfU!lU y\~,.ru fllltl l::llJU9'l1lJfftll'Yi ~1 ~ ~~ 1,j 

"'" QI ~ " 1" .ck " d QI ~ 0 QI _~ fl11lJ 01111 U 1 l1fl:: HflfflJ q 'YIli~ 1U ~~ 1U 11 U.:J'\l f1.:J rjl 1 tJU fl fl1l Ol:: 'YI ff1fl ty'\l f1.:Jll '" lJff:: fflJHfl~lU 

flfl 11:1 U flll ff::fflJ~ 1U '\l t:l~ ~i1 tlU~Il! U Hfl H~9'llJ1 flfl 'hm::u 1U fllnJ a U~ 1 U U ~ll tlU 11:1U thti'~ 
" , ..ct~ I ." 

lm::u ~'iffl.:J ll~L~ U lJ1 fl fl111l~ ~ t:l tl 

" ~ 1flflll fffl1l1l1 U 1'Y1 H i~ fllltl au~ ff~ tl 1 ¢I~.:J U 

1. '~flnff.:JLfl9'l 

2. 1~11UU~n~fft:lU'j1tlO1'j 

3.1~lJ1Vll1~hutl'j::lJ1Wfh 

4. l~lLUUfft:lUtllfltlau~ 
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~ v~ ~ , 
3. fllUJiJllJl'HIIUfll'iUfluW111f1H1'tUJ1ftliJfI'i ., 

. flllHV (Gagne 1970: 64) fliiulUfl11lJl1lJ1U'lJtl~fll'jf\Yluti'ilty,.nh l;jUl,jU1J1J'\Jtl~flU 

l1 UU f tlVl ~11 d ~ ~ ~fl~ tllffUfl11lJ f,j 'j:: lfll'll1 "fl fll 'j ~ijfl11lJ 1~U1,j' tl~ flU i ~U~ fftl~ ,j'j:: lfl't1~U 1 ,j 
" . 

UCI:: '~l1"flflUirUF-IfflJF-IfflUfl'U ~'Ul;j'Ufl11lJffllJ1'j 0 1 l1lJlh~ uwh fl11lJ ff1lJ1'j O'Yl1~~l'U fll'jf\~ 

Uti'ilty111 

" , "1 " Q.c:i"'!1' 4:1 q QI fJ~ (Good, 1973: 439) YI l1fl11lJl1lJ1U'lJtlnlifll'jUfllJtyl1111 lJfl11lJl1lJ1UL~U1fltJ 

1~fllHn~ 1l'lUlff1ff91 { fl tlllUU llF-iU l1 ~ fl1~ ~ 1L iJ 'U fll 'j ~ ~ tl cil 'U ff fl11:: ~ ijfl11lJV~ U1fl~ 1U 1fl 11 ~ tl .. . 
'1 d " d 1".k q d" ~ q :: "" 

t1~ 'U ff fl1~l'l'VW1U1lJm 111 fftlu'IJ tllqJCI'Yll11lJ 1 ~C)f~lJfl11lJ Lfl U1'IJtI~lJ ty 111 lJ fllHl~ fflJlJYli1'U UCI:: 

"" 1" q d" a 
fll'jYln~ fftlu fflJlJYli 1'U fllU Ylfln fl'lUfJlJ lJfln lfltJ nunlJ'\ltllqJCI ~lflflU 't1~Cltl~ 1~tll11 

" m1lJ~lJvr\J11ir'U ';h~l ~l1~fl'll 
~ "~or:::." Llewellyn (2002: 85-86) fllitJ1UWl1lJl1mU'IJ t1~ flU UfllJtyl11'Y11.:J1't1Ulff1ffm (scientific 

problem solving) 1~Uff~'l1 'h lil'Ull 'U 1fl11lJf\~11C1::m::u 1'U fll'j~li 1fl11lJf'Yl1.:J 1'YlU1ff1ff~ {m 1 ~ 

"" ,,~ ,"" d 1 " " Krulik (2003: 6) t1li1J1Ufl11lJl1lJ1U'lJtl.:JflULLfllJtyl1111 fltlm::tJ1'Ufll'j'Yl'lJflflCl 'b'fl11lJl 

., "1 did 'Cl .4 "1 rid", ," 1 ~ 'Ylfl'l:l:: U"'::fl11lJL'lJ1 ~'YllJ t1m~lJl~ t1Yl t1U ff'U t1~fl11lJ Yl fl.:J fln 'U ffOl'U fllHU 't1 LlJfl'ULflU ~m 'j lJ 
~ . 

I I I , " 

1I1f)fll'j lllJ~'UlF-l;tyiltyl11UCl:: ff~'l1dj tI '~fmhlPl t1tJLL~ 11~uVi lIU W l~lfl1~t1'U 1 'lJlin1l1'U~~'U 
QI.d. "Q.I " "dd' tI "'1 "1 0'1 ' 'UflL'jU'U\Pltl~ff.:JLm1::l1fl11lJ'j't1lJtlULL'Cl:: 'j::UfllPl 'If 'Ufffll'Ufll'jW l1lJ 

~ ~ . 
fflJ\l'jW ;Yl~.:Jff (2539: 70) t1iiU1UU'U1~Yluti'i1tyl1l'h LfllJ~q~f)nlJl1~tlfJW"f)'I:IW::~ 

'lJflfl'ClLfltlf)m::vhl1~t1'l1a,r~ l'U fll'jl11'Yll.:J t1t1f)fltJiltyl11l1~mYm'U f)nW~H '1 ~~tl.:J1F-1;ty 
"" " "I" "".d/ ,,~ 'dt., ~ d "" 

1nW't1~1 'jtlYlllHfll (2544: 35) LYltlli1J1UO.:Jfllmf)lJty111111U'U'Ylf)'I:I::'YI1.:JlJtytylC)f~Otl 
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.., .., • I ~ '" .., :, 1'~ 4 ~ • ~.. .., 
mn" q LHl::: u 'i 1 f) tl f)l l W 'VI1~ ti 'i 'i 1J 'lf1" "~lJ lJ f)l 'i Iitl uty111 \H IlJ lJ f)ll lJ 11611lJ 61111'1f1U"::; Ylf)l:l:: 

..,; '''1 l' ... ~"1 1'M .1..,;" m:::tJ 1lJ f)ll 'VI1111J1:::fUJlJ 1 'If lJ f)l'illnUty111'V11'l1'V1fJ1f1'lf1''' 'j clH lJf)l'i IInutlP11lJ '::If)fJ1'\16~ 

t1tJl1I"t1~~1t1 

11 1 f) t111lJ l,1lJ '\I 6 ~ 11 f) i" i 'VI fJ 1 f)l 'j fffll:l1 11 f) f)l 1 fffll:l1 il1 V 1fl'1 fI''' , fl'llJ 1 'j tl fl'l Ufl11lJ l1lJ 1V 

'\I6~ f)1lIlOUty11111HiYlV1ff1f1''' 1i~ 'h l11Jlv(i ~ iii A 11UlJ f)l'j~9\'6 'Ullflvfl1111 fUfl:::,;nl:l::'YIl~ 

i'VIfJ1f1'lf1''''1JlU'j:: ~fl~l ~l1l 6uii,j~ I~ 6" 6tJ fl'lJ 6~t111lJ~ 6~nrS llJ fl'fIllJ f)llWll1~ ~"~llJ ~ 

i 1' 4 " " 1 ".1"'.., .... 
~1I1nm:::tJ llJ f)l'j ':::U fI'''~66f)Mt1l1lJl fl11lJl'\I1 "m~FjUtltJ" 

m::: tJ1lJ f)l 'iIIOUty111ijt1l1lJU"mil~ nlJ~lJ6~t1tJ1"q U'j:::fI' ~ fl'\l6~ iii A11UlJflll u~ii 
G.I o.J ~ 0 .... ~ .J .c:i G.I .dI ... 1'!1 
fI nl:l w::: n 1 'i 'VI H llJ 'VIllJ lJ fl1" tJ~ lJ" 6 lJ 9f ~ lJ lJ n f)l l fl'fll:l1 n fill tl ~ m:: tJ llJ f)l 'ill n ullJ11111 fI:: 

" 
m:::'UllJ f)l 'i 1101hU111'Yll~i'VIVlfl'lf1''' {11"f)~ 1~ t1lJ ~~ij 

" 

, <l/ 1'M.... ~1" '" dt Llewellyn (2002: 87-89) nml()~m:::tJllJnTHlnuty111'Ylln'YItl1f1'lf1'''l "fJ11f1fll:lW::llJlJ 

" " " 1~1I'i ij'l1lJ"fllJYi1IUlJf)l'imhH~lJ'i::tJtJ th::f)fltJ~lt1 6 'I1'U"6'U fi~ij 

~ ..,; " "'I "'.. " 1. mn:::1.Juty111'V1"6-1f11'iLlf) I'\J (Defining the problem to be solved) lJflL'ifJlJlI::"ij-1 

"'i::: 1111 n (i ~ il ty111~ In"~lJ 11 fI:: 'i:: '4Uty11111" fl1l1n fl'OllJ nll W ~fhl1lJ"'; 111 t1lJ I nlJilty111~ij 
fll1lJ l1lJ 1t1 ~ m1 f1I~ VlJ 11 fI::: fll'i l1n fll 'i 1 i'L lf11 L ~ ij 111'Y1 H UO' '\J 1" V'CYllJ' 11 qj 11ft' 111::~ 11 U W 1 

'i::1111-1 fI' f) 1r. ~ L~lJ 6~llJ iJ 11 ~U lJLLfI:: fI' f)lr.~tJ 'i1'i ()lJ 1 1 MI~ lJ L~6';lV 1 M 11 f)L~ VlJ t'fllJ 1'i()'i::'4 

iJUJ111~L~lJ 'iUlinlJlm::L.u1 11I't{ " .. 
.oC:lr, " " ci Q.I il 2. fll'i n'U n lJ 11 fI:: 11 m 1:: 11 '\J fllJ m f1 V 1 f1 'U ty 111 (Collecting and analyzing 

"'.. 1 " G.I Q Q tic." "" d! infonnation about the problem) lJflL'iV'U 'If'VIfll:l::f)l'ifl"1r.1flfJll1llWUfI:::nUt1'UfI111r.ij'i1'U 

" d d " 1 "'.. , 1"111 ... 1" 'd" I .s <Q ., 

'illJ'\JijlJfI'VI1flVl'\Jfl~ "VlJf1I'iVlJl1f1f1:::fllJ 'lflt'f~ ~umw llfl:::II11MIHJlJl"l~ 'l1r.~nlm1::11 

ilUJ111~'i::'U 1 ~LLfI::111i1iILol '\JUUJ111~Ltl'U 1 tJl~ ". " 
3. f)l'ifl'r1~UlJl'V11~'lJf)l'iLlOiJty111 (Generating possible solutions to the problem) 

Q,I d Qd '" "';?t 1 "''' ~ Qc:i " , ct .d 
lJ flL'i VlJ 1111li II fl '\Jil UJ111 'VIllJ 'U tJ I" U fI::: tJ 'i:: IlJ lJ l1i I L f1 il UJ11111" fI::: II tJ 'U 1" fJlJ f)l 'ill fI flI tJ {1 fJlJ 

" " 
fI11lJfi"l,1 '\.JIm:: 1t'f'U ij UlJ:: ii L10iJUJ111~11 fl1fll1 mVfllV 1 'U milJ 1m::: 1 i'u tJ'U ~1{1 fl-1t'fij~iJ9il1l ij 

" . 
fl'llJiJ9il'~flflii 'Ul vii l10ilUJ 111~ltl'U 1 tJ 1 t{ 

" 
.... ~.,j ,,~ 

4. f)l'imijflLm::tJtJflL1'U'Ufl{1~'VI1imijUfluty11l (Selecting and designing a strategy or 
I • II I 

plan) ,.J flL~ V'\.JI~ ~)f)ii uoiJ ty111Yi~Yi 'lflfllV 1 'U fl~1JLm:: fi111 'U fl 'I1'U f1 tJ'U I';; tJuoilty11l 1 flV 

I~ V-1 ~ lfl'U mh-1 L 111J1:: t'flJ "fI fl" 1I'U 'i :: 'Ult'f" U{1:: ijtJm W ~ ~11 tl'U . . . 
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5. fl~lMijOtJii,j~~llJUffU~fhl1\J~ (Implementing a plan to solve the problem) 

um~tJUffrl~ii~tJl::~l:ji~llJUff\Jfl1lua::~\J~O\J~'~fhl1\J~'1'l~ou/liltlJ111Ua::l1tJl1lJ.rJOlja 
4 .... • ,.1 • .1 ... 
C)f~~~m::1l1 \Jlu'UO~mlnl1l0~ln~ 

6. flUtJl::lijUUfl::iioffll (Evaluating and communicating the results) Ufll~tJU 
2 "':,1' d .1'" ...... 1'il 1 .....,..... · " ! lltJ1l1\J,.0lj flll ~lfltJlJ1Ufl::u1' ::llJ\J 11 un t)l111 ~tJfl11'l'UfJ\J tJ Ull nl11'Onll\Jl1 ff\JOl1\Jl'1fU 

l~tJ\J ~~.r;Oljfl~' ~tl1 'lffUtJff'4\J iiu/lilty111 UAl \JtJl~ mwon ,::A'o~ijfl11'fl~iiu/lilOJ111 1 111i 

~n::l;,l,rum~fJ\JA'o~nfttJ'tJ~11ijUOlll\J~\J~o\J~ 2 oml~ 
tI 

Nitko (2004: 208) m;nO~O~fttJl::nOtJ'UO~0l'HlO'ilty111 ~~ij 

1. l::1Jilt)!1111110~tJffnfl '~Ofh~u1i\J~l 

2. l::1JUU 11l1~ 1 ufl1luO'ilt)!l11 

3. Li1onllU1Y1l~ 1 \Jfl1mO'ilt)!111 

4. 'YI~ffotJLm:ah::Lij\JLLU1'Y11~ 1 uOlmO'ilru111 
u 

tI 

·,h,rnn\Jfl\u::m'ilJm'inllfff1l:jlLlM~'Jj'l91 (2544: 44-45) n~110~-UU~O\.J'''o~m::tJ1U 
tI tI 

"il·1 " ........ ... mmn t)!111lJ'i::fHltJ~1tJ 8 'UU ~~U 

1. ~'HhLcU'1~ilt)!111l~Uf1nfffll:jlffm~'Ilo~ilt)!111 ffl111~'Uo~ilt)!111 ~~I~Ufln 
~\J111fflLl1 ~'U O.:J ilt)!l11~ til ~ ~:: L ~U, 111 ~l,r lJ1fl~ il~ 

~ ~ ci!1 ~ ct .:::. " .C\ " .c:. " , " d .c.i 2. 'UU1Lfl'il::l1lJru111 IlJlJfl1'H1fl}Jl1Lfl'il::111~lfl}J 1"nw 11'Y1'jltJfHilru111'Y1 
u u 

~O.:Jfl1'iu?l''U 
tI • 

3. -U lJ 'i:: '4t1t)!111 L~lJ fln U11tlltlt)!111't;1 ~U ff1Ll1 ~u li'~ ~ .:JlJ11~lJ ,~thfit)! llJ Ol'ifffll:ll 
" • tI 

4. -UlJ fi111lJ~ lVl tl tJ'i::ff.:Jft L~lJ fln fi111lJ~lil111lJ1tJL.w0f1nLlO't1t)!111,r lJ '1 l~tJ'i::'4 
.....I .. d d ~ 0 1" 
1VltllJ'i:: ff .:Jfl'YI ff1lJ1HllJO.:J Ll1 \J IlJ U fl1'j m:: YIl ~ 

" " 
5. -UlJ~.:JfflJlJ91~l'U L~lJflnlff'U OU'U1Y1l.:JU":: ili fln' lJ flnu?ltlru1111 M'VlHtitJff1Ll1Vl .. u. 

'II o.:JtIt)!111 
" tI tI 

6. -U lJ 'YI~" O.:J 111 om 1'lffOlJ fflJlJ~! 1'U 1 ~ lJ f1n U1 ili fl1m?ltlty1111 'U -U'U ~ ~ fflJlJ91! 1'U 

1 1Il~llJfl1m?ltlt)!111 

tI 

8. -UlJU1hll~ 
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1'~ 1'~.... ....l ... ~ , 
\I1nm::lJ1Un1'lUflIJqJ111Ull::n'l::lJ1Un1'lUtllJqJl1l'n1~1'Y1t11ff1tY~'l'YI1J'UU~6UUfln~l~ 

" " " nu tY11J1'lfltY1tJn'l::lJ1Ummn11qJ111'Y1l~1'Y1t11ff1tY~flt>\'n~111J~ 6 ,jU~6U A~il 

'" .!"'I 1. 'l::1J11qJ111l1~6~m'lUn ,'U 

.... .." ..l ..l " ., ~ 
2. 'lllJn1JUll::1Lfln::11'U6lJll'YILntl1'U6~nlJlJqJ111 

3. n111u~1immn11qJ111~L1'Ju itJit>\' 

4. Ln6nUll::66nUlJlJUHU~lUL~6m'lun11qJ111 

5. ~lLijun11Un11f\!111~11JUHU~lU 

6. tJ'l::LijUUll::a6tY11Hllmmn11w111 
u 

3.3 UUlf1H m'J'1f1fll11Jill1J11 o1u fl11 unifty't'llfl H1nrnflUI'fll 

'" '''~.... ~ .., " .... nn1~fl111JtY11Jn fI u nn UnIJqJ111'Y1H 1'Y1t11ff1tY~'l LlJU mn~fl111Jlfl111Jfl~ Ull:: 

m::lJ1Um'll~ tlU f'\l6~um~tJu' u m'l111fi1"6lJ'U6~11qJ111~a~ i~ijm'l111fi1fl6lJ1J1rit'lU 61\1LrJU 
• I " , 

11qJ111l1ln tJ1~ 6 ~ n lJ L i1 t'l111' U ff11:: n 11 L~ tlU f1'Y1 tJ1ffl ff" { Ull:: 11 qJ111l1 'Yi lJ' U ;1"tJ'l:: ~ l'lU 

II U 1 'YI H U n'11 qJ 111~ t'l-3 1 ~l 'VI fl 11 fl 1" tJij U U 1 'VI H m 'l1~ fl111J tY11J 11 fI' U fi1 'l U n'11qJ111'V11-3 

, " 
ff1itl mt)!\IU11ff (2535: 153-154) '~U1.hlfl1t'l~1i61~m'ltJii,j~'~A-3il 

1. Ifl~6~1it'ltJ'l ::lfl'Yl~1 ~1 U nl'l1"m::lJ 1Um'ltJ ii,j~ 1 ~tJ'l::Liiunml::fl11lJtYllJ1'lfl 

lUnl'lYil-31U fl111J\ln~tJ~nlltJii,j~ ~1~lJmniN1U 1inll1,,~ijfl11lJflHflt'lnll1~mlff-3lfi" 

tJl::liiu'Yi\)~nn1Jmll1N1U lfl~t'l-31it'l~1~1 Un11ff-3Ln" '~llri UlJlJfll1\1tY6lJl1tJnll (Check 

list) 1::I'UtJU'Yi\)~n11W (Anecdotal Record) lJl"11~hutJ'l:~lJlUjfh (Rating Scale) LU'IUfJiinll 

~hU~1lJ (Participation Chart) 

2. lfl ~ 6-31i t'ltJ 1::Lfl'Yl~1 ~l U nll1"Hll ~1 U , ~1.h::liiu flWfll'Yi'Ut'l-3Hll ~lU~~l~ tJU l1l'ff ~ . ... 

hi11\l::liluHll~lU l1tJnll nll'Yl"lltJ-3 111t'llm-3nll ffl1Jl'lmh::liiu'~ 1"tJ1~UlJlJtJl::liiu 

111 tJ I L'U 'U" 1111 ff6lJ ~ Wfll'Yi U'U 'UtJ 1:: liiu A~mh 1nll11i t'lU n'U1J 1f1 11~hu tJ 1::1J1W fi l1l'U 'U 1" ~ 

11l1Jll ~1" fl111JtY11J 11 fI nll tJiiU~nl 1 'Yll~1'Yl tJlff1ff" {~11 tJ1Jfl V 

1. UlJ'U"n\lffV'Ul1tJnll (checklist) 

2. lJlfll1~hutJl::lJlWfil (rating scale) 

"" "" .. 3. 1::L1.WU'Yi\)"nllW (anecdotal record) 

" " cO 4 . UlJ'UfftJ'U"1t1'Ut'lI'\WU (paper-pencil test) 
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. ." 
~mH'fl'W w::·nlJ l1' ~ l' lJlJ6lJl1lJ1tJ11n::'YU1~m llJ"llJL16lJ' ~ ~~ij 

..,.., .. ICiIit.-.I<CIt.<Ct. 4Id~",.'A , 
1. 11 lJ lJ 1" 'YI fll:l::lJ t)lJ" L 'If ~ fll::lJ 1lJ f111 lJ 1" fllJl:: ff ~ flL'n 6~ fl11lJ ff1lJ 1Hl lJ f111 

l1iiU~~llJ"6~~l1iiu~ 1~61hHnlJ1'.n lJ f11l~i'IIlJ1fl11lJffl11lJff1lJ1Hl' lJ1;~l1iiU;ifll:l:: ,,,tJ 

- I "'... " ,.... • !'II... ".. - I.... ... "tI, "-"_1'" ..-lJfl"lJfl1lJlJ01lf11l1lJ"fl::UlJlJ \)::llJlJ01'iff~Ln"'i1lJnlJ"6l.dtU'n6U'i::1lJlJHnflnlJ 1 l1~Ut)lJ" 

1"'1...... , ,,~ " .... ~ .1 un 1" "'i'IIlJ1'Y1fll:l::~6~"lJ 11fl1111lJ1Un::"M~lJ 

.,.... _I"' .... '" '" .... ., _I ..... ..l,,~ _I .. 
2. U lJlJ 1" 'YI fll:l:: lJ t)lJ" L 'If ~ HM llJ lJ1" fllJ 'i:: ff ~ fl1.., 6lJ 1Hn'YI 1" lJ 1ul ::llJ lJfl11U 

ff1U1HI 'lJfl1'il1iiU~h;fll:l:: ;~nf11l' M'fl::UlJlJUn::n01'i ,,,n1~lJ1rJlJlf1l,,~6'11 Hn"6~01li" 

1; ~Hn~ llJ m ~ ~::li llJ l' ,*1~6i'1llJ 1fl11Uff1Ull (l 1116Ulll ~~ 6lJfl'n16~~6~~l1iiU'~' ~ 

" . . 
" " 4d.CV.cl,.1 d.V 0 Q.I "oCI QI 

O1n1"fI1'Yl 011 ff'j1~ ~6ff6lJ '1 C'I '1 lJ 6fl~ 1fllJ fJ~U~llJ 1J1~lJ 1:: Lfl 'YI'YI " 6~'YI101n"fl11U 11fltJ1fllJ 

O1'il1 iiU~~1tJ011ff6lJ~61;jtJlJ n6lJ ~~::,,r ~L~ tJlJ' 1111iiu~ ~1 ~ 1~ 6Pl'i 1~ff6m;fll:l::fl11U ff1U1(l 
I I ' II 

ilJ~llJYi'ti11"m~'Yl1::~llJYiLL~1nfl11U1UtJ~ijlJPll1tJ~~ L-MlJ O11m:: l""lu O1Hllli1 

2 . fl1'i i,r ~1~ fJlJl1iiu~ .nlJi,r~ i lJ ff(l1lJ O11W ~ln6~1116fftnlJ O11W ~1 ~ L'lilJ ilJ 

" "" 1 1 " 1" .. _I""...... !'II i d 116~I'jtJlJ H~llJ H'YltJ1lJ1C'1 116~'YI"C'l6~ U11fftnlJ01HU~6~f11'jlJt)lJ"~llJ~::L1JlJLL'UlJ "fl 

Pl1U f1111"f11111 fiU~~llJ 6nl'i1 1~1"ui,r H(lfl'YI"ff6lJr';T11fh"~(l fl'YI" ff6lJ l1l6m~1" l"tJH 
~ ~<111"" " 

'

,,, ... d1"'" _I' i"""" "" _I ......... _I'" yy ... "'1 
Qfl'YI"ff6lJ Ut "1fl "fl6 lJn6fJ l1rjl'itJlJUf111lJt)lJPl~llJPl1UUflPl LlC'l1~'YI"ff6lJ'UlJ'YIfl 

'YltJ~ m 'jU fIl'j 11 iiU~~llJ 
. " 

3. fl1'il"';16th~~6~~llJ Yi 1~ ~lflf11'j l1iiu~~ 1 ~fl1'il" 1"u1niji ~ff111 llJf11'j i"HC'I 

" . 
f11111iiu~~llJl tllJri1lJ i 'I1~l"tJYi ~1'iW11l1fl;lJ ri1lJ'lJ6~~llJYi~Ll tJlJ~6~ ff ~ (work sample) l"tJ 

" . 
l1fl~L1~ 1;lJ ff1lJ 'lJ6~ ·nlJ Yi Hl~ tJlJ ff ~~:: 6"llJ 111'IJ 6 -3 f111 1 ;jUlJ" 6lJ LL~~ 1lJ ~ 1L1llJ L ffU6 111 L'lilJ fIl'j .. ... .. 
l,r Hl~ fJlJ ff ~ 'j 1U~ llJ Hn f11 'j 'YI" n 6 -3 ~ llJ llU6 ~ llJ fiC'l 11:: lJ'YIl1 'j::fi lJ,j~ l,r LL~ ~ f11'j i M' ~hlJ 'ti1lJ 6-3 ... 

lfflJ1:: 'I1l6r6~I'YlMlriI'Yl11 

fftnUlJri~lff1Uflnff6lJ1'Y1fJ1ff1ff"{ILC'1::1'Y1flllJ lC'1-V (2550: 30) flri1T'hflnl1'j::LiilJ~lfl 

'j1U~llJ'I1l6f111'YI"ff6lJ l"tJi ~,j'61;jUlJ~m ~nlJ~1 111 ri1lJ i'l1~n 2 11lJlJfl6 

1. fl1111 'j:: Iii lJ ~ 1fll1tJ~llJ ~iJ fll~ tJlJ 1;j tJlJ ri ~ 1l1fl fl 1'j l'i 111 ii U~fl 1'j 1 ff~ ~11 ~ 1 ri1lJ U1 fl 

" 
fln111 :aiilJ 1l1m1fJ~ llJ l1fl ~::l'i1 1~fl~11'lllJ~llJ fln';~Uty'l11 LLC'I::r11Pl6lJth'l11lJf11mA'Uty'l11 

f11'j lltJC'I,j'm.JC'I h]'~tJ'j:aiilJ flntJiiu~1l1 ~ 



2. mnl~ffDlJ l~ul~~DffDlJ~L~u'UL~'Um'iffDlJL~fJ1n1Jfnfl\j~UA '1l1YfllHI'DlJ 

fl1f1tl~UA~l~ ~DfI'DUD1~~::1.h:aij'Ufll1lJf~'A\nnnnn~nD~ fll'il1~LLH'U n"fi'nLfI~D~;j6 

'HlDlJDntl'i:: lU'Jj'U'\JD~LfI~D~;j6 LL~hjfl'llJ11fl1~ 'A"hUnL1u'Ufi'n 1~'H;6'1l 
" ~lnn1lffn1:l1LLlJln1~n1'i1~fll1lJff1lJ1'iflLLn'i1qj'H1n1~in61ff1f1'~{ fl'ltl'A'A~il 

l. l~UlJutl'i::lij'Um::lJllJfll'itl~,j~ 

2. 1~LLlJlJfI'DlJ~6L~U'U 

3. 1~LLlJlJ~'il~fI'6lJnUflll 

4. 1~lJ1~'i1ril'U,.h::lJ1tufh 

, , 
,,"vclcl " 

4 . .:ilU1ilUf1lfun"U6.:i 
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'i)1 n nl 'i ffn 1:1 H l'U ii u~ L~tJl,j' D ~n lJ nl'i L1 U'U nll fl'6 'U 1 fI U 1 ~ii 6 6 nLL lJ lJ ~ii~ 6nll 

6~ ~ mrrH'~~1'Ulm::f111lJfI'llJ11 fli 'U fll'moihYl1l YllJ'hij n11ffmn'l!fI~n 6lJ llJ ~6fll'i l1U'U r 'I!" 
n'i)m'llJ 1 tlmmlJun:: 1m ~~1'U ~~ 'llij~1'Uiiu''Utl'l::LnffU(l::~Htl'l::L'nff~L~Ul~6~ lf1U~H 

" lf1uYllJ~1'U1iu9h~ '1 A~ij 

" ff~'U" L~U~'i)HU~91U (2544) ffn'l:llH(I'\J6~m'l11 U'U,\' lum ::lJl'Uf1l'lfl6'UfI'91~n9l1ciilJLL(I:: . .. .. 
f1l l' ~II f1lJ fI':: fl'lJ H(I ~1 'U ~ ij~ V lJ 1 'U liffUl~ vn .. '" ~ ~1 'U n lJ ;19111 (I::lfI ~6~ i ~ , rHh, \.J -u'1'U 

mllJfI'llJ1'lfli \.Jfllnllf111lJi' tl'~' 'U;191tl'l::~11'U 1L(I::l'i)9Ifl9l~ V1'1f11nUlfflff9l1 n~lJ~1mh~ 
J/ , " 

~tl 11f111fJ'U,f\.JlJ1iulJffmniHi 3 ~llJl'U 108 f1'U LfI;v~litlii'~'\.Jon1iu~v 1) LllJlJ1f1lJ l'Uliffu 

11l~1nVlfflf1'9Ill~V~ 'Yi"'~~1\.J nlJ;i9l1"'::If1~6~' ~hHh' \.J -u'1'U 2) llUlJ1"f111lJfI'llJ1'l fl ''Un11 

111f111lJ n tl'~' 'U;i9ltll :: ~11\.J U(l:: 3) LllJlJ1911'i)9Ifl9l~ V1'1fl1nVlfflMll H(lm'l n"(lv~YllJil .. 
11 f111 V'U ~ 11 u'U,\' lvm::lJ 1'U nlH1D 'U ff91 ~ n9l1;lJ II (I:: 'Vi 111 ~ml(l~ 1 'U ij f111lJ ffllJl H)' 'U 011111 

fllllJ n tl'~' 'U ;191 1h:: ~ 11'U ff ~ n ilu f111 U'U ~'1 V\.J ~ lvm:: 1J l'U f1l'i fl V'U ff91 ~ n9l1;lJlI~ ill' ~'Vi 1 .. .. 

. . 
Q.I G.I d,.,,... Q.I ,)lCV <ddl "4 1.1 .., .., 

YI(I ~~ l'U 91 1 lJ'H (I no n 11 v'U 'l91 1vnu 'llJ 'lfff ~fllJ 'YllJ9I VfllllJ'l l'l V ~ nll 1:: 11 V" YI(I~ ~1\.J 11(1:: .. .. . " . 
~9Hhii f11nV1nlJ f1l'ltl'l::l1 ~"YI"'Hl'U 0 rilJ~1v~h~~h) U f111 fJ\.J,f'U 1h::f1lJffmnilii 6 ~1\.J 1'U . 
20 fI 'U 1 fl t D~ li V~,~, 'U nn 1 i Vf; D 1 )lIlJlJ'Ylfl ffDlJ fl11lJ ~ It en n n tl'l:: 11 ~"YI '" ~ ~1\.J 2)U lJ lJ .. 
1.1 1:: 1 ij 'U 91 'U 1 D ~ 1 ~ fJ 1 n lJ 'Vi q ~ n 'l 'llJ 0 111.1 'l :: 11 ~ fl 'Vi '" ~ ~ 1 \.J 3 )lllJ lJ 11 1:: I ij 'U 1 fl U 1 yt V \.J I ~ U 1 n lJ 
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'YU1~nn lJ f11nJ 1::11 ~~'YH'-H1U 4)U UUUU ii n'Yt q~m 1lJf111 1 "'Yt n~ ~lU '\JfHir nii tlUlla:: 5)llUU 

fflJ fill:1 W1~ V 1 nUL 11 p)Ha '\JtH'Yt q~ m 1lJ11a:: Ha n 1:: YlU '\J 6~'Yt q ~ m 1lJ n 11 U 1:: 11 ~~ 'Yt n ~ ~ lU ~ ij~ 6 

ff ~fllJ Ha f111Yl~a6~'YtU -h ir nil tJU~L.u171lJ 1 ummlJrhu 1 mviji~ thi1 f1L~tJ1nUm1\h ::11~~ 

'Ytn~ ~ lU 6~1 U l::"U~ 3 11 n::ijfl:: 11UUL \1 ~ m~tJ1nu'Yt q~ n 11lJf111111:: 11 ~~'Yt n ~ ~ lU tJ ~f)'hn 6UL.ul 

71lJ lummlJ6th~ijirtlthfltyYlH11U~~l::"U .05 

UUWl ,r1tJ1L;~ (2548) ffnl:llHa'\J6~nn116UllUU lmH1UiYlfllf'fl11P1fLt6~ nn 
• II ttl" 

II A'llty111 Ln v 1 n U YI i' 'Yt V 1 n n11 Yi ij ~ 61 ~ PI fl ~ ~ 6 'YI i' 'Yt (n n n1 1 oti lJ~ 16 V H fl6 ir n li tJU-VU 

, " " 
UTitllJffnl:lltlYi 4 ~lU1U 47 flU LflltHu6Yil.flunniivflfl llUU1rtL~~fl~~fl'YIi''YttJlmlh Ham1 

., . 
'YIrta fl~'YtU 11 ir nii flU ijt \l~fl ~~ fl'YI i' 'Yttnnn1 111 n ~ii vu tJ ~n11 nfluLl tJU flVl~ijir fl tYlfl' ty'YIl ~ l1u~Yi 

UIVW11lJaffni (2548) ffnl:llHa'IJfl~f11nh'r1l1m)u'llJlt6~ lJanl:l~~111~~fllJiu 

;f1P111 '1:: ~ l1U ~ij~ flH a fflJ q'Vli 'YIl~ f111 i1 vu It fl~lJanl:l ~ ~ 111~ ~ fllJl1 a:: fl11lJ~ l::l1ir n~ fllJanl:l 
, "t f t 

ii~111r1~fllJ nrilJ~1flVl~flfl irnLlflui'uUlifJlJffmntlYi 1 ~lU1U 30 flU 1fl16~UflYii~iUf1111~tJ . . , , 
.4 "4 oCl oCl." cv cv' Q, Q ". 

fl fl l1UU 'Vlr111 flU fl11lJ t 11 fl nm 'Ytl:l11 ~1I1r1 a fl lJ lIa:: lIU U 1~fl11lJ ~ '1:: l1U nPl fllJ Cl'Ytl:l11 ~ 111rt Cl fl lJ 

HClnU'YIr1Cl fl~'Yt U11 ir f1L1 VU ijfl11lJ~ 1:: 11 ir n~ fllJClnl:l ~ ~111r1ft fllJl1 n ~, ~ i' U fJnflU1lJtJ ~n11nf)U 

lImJu'llJ 6ti1~iiirtlthflty'Vll~11i1~~'l::~U .05 

~'Yi~ 1ff'U'lJl1 (2548) ffmn11'j:: ii'Vlt fl1'Yi'IJf)~l1t11Vf)1'l11flUr \J'HU If)11'j::111H1ltJ1'tfl 

1'Vl tJl!11111V1 {It 6 ~ "111'Hl Cl:: 11lJ U~'IJ f) Hfl 'j" nu l'tfl f11H lU fl 1;f'Yi 11 n:: l'Vl fllu 1 Cl vlt f)~ "f)17 

fHl n lIU U 11 Cl:: l'Vl fllu 1 'c'I v" ~ ii ~ f) HCl fflJ q'Vl i 'Vll~ f11 'j 11 VU fl11lJ fl ~ 1 M U 'IJ f) ~ iT f1L1 tJ U lLCl:: fl11lJ 
So' 1 " 

fl~IMU'lJf)~m nrilJ~1f)UNfif) iTnL1vui'uUlifJlJffmnilYi 4 ~lU1U 83 flU Lfllf)~Uf)Yii~ilJfn7 .. . 
c:t.cv .4 cv Q,.f d .c:t Q, Q, ~ q .c:t 

111 tJfl f) 1 )LL U U 'Vlr111f)U 1r1 H'c'I11lJ q 'Vlli 'Vll ~ f11 'j 1'1 VU 1'b'11'VlVlf'fl tY~ 'l1L 'c'I:: 1'tfln 1'j ~lU f)l'tf'YtllCl:: 

l'Vlfllu h v 2)LlU U1r1 fl11lJfl r1 1M U ~fll1 t11flf11'j L1 vu r \J'HU If)1'l 3 )lIuulh:: Liiu HClf)1'j11ij u~ ~lU 

Ll Cl:: 4 )LlU U lh:: 1ii U fl11lJ L'I1lJ 1:: tYlJ'IJ 6 ~ n u i ~11 t11tJf111 11 tJu f HCl n n 'Vlr1 Cl6 ~'Ytu 11 ir nL1 tJu ii .. 
of • 

Q.I c:t. .c:t Q.I I I I .c:t Q.I 0 Q.I Q,Q,.c:t cv 

HCl tYlJ q 'VIli 'YIl~ nUll VU 11 Cl ~ nl 'j mH'l 6~ tJ ~ 011 n 6U nl'l 'VI rt'c'l6 ~ 6 tJl~ lJ U tJ 111fl ty'Yll ~ 11f1" 'VI '1:: ~ U .05 

iT nL1 tJU LlCl::m iifl11lJflr1LMU~ 6'11 t11tJnl'j 11 tlU~' I HU If)1'j~~U 1 r1tJij~lLll ~tllJ1nn11 3.5 .. ~~ 

Q.~ Q.I d' c:t.Q..c::t eLI Q.I rI ~ .c:t Q rI ~ .etc!' d.c:t I 

!1n ~U !1'j'tf'Yt'tftltlU ~ (2548) !1nl:llHCl'IJ6 ~'tfflnl 'j1 'j tlU 1 'VI tll!1111m 1'Yt6flrufl1'Yt'tf1~'VIlJ~6 , , 
Q.I d .c:t Q rI Q 0 .ct I cv d'~ " I Q.I I 4 

H" tYlJ q'VI1i Y1 H f11'j 1'1 tlU 1'Vl tll!11 tYm 11":: 11 ~ tY1U n ~ 6 nu 6'4 'l nl:l tY ~ Ll1fl" 6lJ n'llJ~ 16tJH fl6 
)J I I, __ 

iTnL1tluiui11itllJffmnilVi 2 ~lU1U 40 flU 1fl~6~)j6Vii~ilJf)Ul~tlfif) LlUU1flH"fflJq'VIt 
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'tlHnl'l Ll tJ'U 1'tlVlff1ffA l LL~::LL lJlJ1A iAtY1U fl91tlnlHlt{ i'fllla ~LL1f1n'tllJ H~nll'tlA~tl~ytlJ'h 

uflLltJ'UiiiAtY1ufl91tlfll'ltlt{i'fllla~u1An'tllJl1n~Llv'UfJ'Ifl1lfitl'ULltJ'Utlfh'liiutJtY1flty'tlHffil9i~ 
'l::~lJ .01 

... ~A ~....... ~ f1 .... 
tl'l'W 'U 'tl "Jf'U"JftllJ (2548) "fl1:l1H~'Utl'l1Ifftl'ULLlJlJfllJ Lff1::111fl11lJ ~tJLffllJnl'l 

LLIi'ilqJ111A llJ L'tl fl ii fl'U tl'll yt ~ tJ1~ ii 91 tlH~ 11lJ q'tl i'tl H fllll; tJ'U VI amfu ~::fl11lJ ff1lJ 1Hl , 'U nl'l 

uli'ilqJ111'tl1'1V1amf milJ~1tlth'lfltl ,rflLltJ'Ui'U,jltJlJfffl1:l1il~ 4 \i1'U1'U 46 fl'U Lfl4tl'llitl~'f\'U 
fl1'l1i tJfl tl LL lJ lJ 'tl~ fftllJ lA H~ 11lJq 'tl i'tlH flll Ll tJ'UVI ami' u~::u lJlJ'tl ~ fftllJ1Afl11lJ ff1lJ1Hl , 'U 

flll uli'ilqJ111'tlH~ami' H~ flll'tlA~tHytlJ11 17 flLltJ'U iifl11lJfl11lJff1lJlHI , 'Unlmli'ilqJ111'tlH 

~amYff'lfl11Lflwtti' tlVHiiirfJty,t1W'tl1'1ffil9i~'l'::~lJ .01 
• u 

. " . 
m::~l'1iA UA'1"Jf~ (2549) fffllnH~'Utl'lflln~'I'lI'\.n,,!flllfltllJ'l'lJLltl'l fl1'ltl\~i'flll'h fiii~tl 

HmllJq'tli'tl1'1fll'lLltJ'U ytq~fl'l''l'lJfllnhn'UmilJ fl11lJm::l1Ufl~tlfll'l'tlt{i'flllytn'l'll'U1vHh 
. " 

LL~::fl11lJ~~yt tl' \l~tl,,!flllfltllJ'l'lJLltl'lnl'l'tlt{ i'flllyt"~n'U htvh milJ~1tlVHfltl UflLl tJ'U'Jf'U 

,jltJlJfffl1:l1il~ 4 ~1'U1'U 30 fl'U Lfl~tl'l1itl~'~1'Ufln1iflfltl 1)UlJ1J'tlflfftl1JiAHmllJq'tli'tll'lfll'l' 

l1 fl'U 2)U1J1J1h ::LiJ'U yt q~ m 'l' 1J fll nhn'U n~lJ 3)LL 1J1Jlh::LiJ'U fJ Wfllyt,,!fllln tl1J'i lJ H~ fll'l''tlA ~ tl'l 
" 

Vi 1J 11 U flLl flU ih1111JA 'l'::l1'I1 n~ tlfll 'l' tlt{ i' nllVin'l'I 1'U ,hmr"llntl1J'i lJfj ~n'hntl'UNn mnlJ tlV1.:J ii 

Wjyt'l' L~ff~'tlflfJiJ (2549) ffn1:l1H~'Utl.:Jnl'l'~fln"m'l'lJnuLlfl'Uiu1J'U lflH.:J1'U'un~lJ 

ffl'l'::ff .:JfllJffnfl1 ff1ff'U 11m:: il'llu nnlJ ~ii~tlfl11lJff11J1Hl 1 U nnuA'lity111u~::Viq~m'ilJ 1'U fll'i 
. "1. , 

tlt{1'nlla'lII1A~tllJ n~lJ~1tlV1.:Jfltl irfllltJU'Jf'U,jlfllJffnfl1Ufi 2 ~lU1U 74 fl'U lflltl'l1itlfi'~lu 

nu 1~ flfltl II1J1Jlf1f1111J ff1lJl HI 1 U n1'l uA'lity111 a 'IU 1f1~ tllJ II~:: U1J mY, n "fll'l'Ln~Viq~n nlJ 

nutlu1'nlla ~U1f1~tllJ H~fll'l''tlfl~tl'lWU11 UflllflUiifl::UUUfl111Jff11J1Hl 1 UfnmA'liwl1 1ff.:J 
• u .. 

n11n~ lJ~'l flUU 1J1J tJn~ tlvHiiu tJriul ty'tlHffil~~ 'l'::~ 1J .05 U~:: iiViq~nn lJ 1 U fll'i tl'4 1'ml 

a .:J1l1f1~tllJ ff .:Jn11nrilJ~ll flUII1J'UtJn~ ... . 
u11i'mJ Lltl.:J~U'Yll (2551) ffnfl1H~'Utl.:Jni'l'lt,,!fln\lm'l'lJfll'l"H~tyffmUfll'iW~ii~tl 

HmYlJ q'Yl i'Yl H n 1'l11 flU 1I'l:: fl111J ff1lJ1 HI , un U ¥l ~ II A'il W111'Yl H i'Yl tJlff1 fffl l nri 1J~ 1mlHfl tl 
u • 

uflllflU'5u,jnfllJffnfl1U~ 2 ~lU1U 44 fl'U Lfl~tl.:J1itl~lt1un1'l1~flfltl u'U'UiflHmYlJq'Yli 

'Yll.:Jfll'l'lltlU i'Yltl1ff1 fflPll U'l::U'U'Ulf1fl11lJff1lJlHll U n1'l¥llPluA'lity111'Yl1.:Ji'VW1ff1ffAf H'lfll'l' 
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i'n~ M'1tl1lh (2551) ffmnth::ffYliflll't'lHH 1thunl1ni~'Ulfl11lJ~l::mrnrhJf)11 
tI • 

fJ'4i'n~Yli'l'tVlf11iJl '11'1lfJ.nrm;V'U1vi'U milJ~1mhdifJ\rm;v'Ui\J~1ivlJfff)1niH11 - 3 '1'U1'U 

28 fl'U U~~fJfJmrJ'U 2 n~lJ flfJ n~lJ~l~111lJ lthlLf11lJn~'U101HI1::l1\rnil'U01lfJ'4i'n~ 
., iJ '" • .. ·";1 "1 ... .,. Ylll'tVlf11 1 lJ 14 fl'U lLtl::nqlJfl1tJfllJ 14 fl'U lfl1tHlJfJYI " 'U01l1\)lJ flfJ utJtJfffJtJfI1lJf)1l 

~1::11 un il 'U nll fJ'4 i' n~ Yli'l'tVlnliJl '11ufI:: 1 Ul UnllJ';~'U lnll ~1::11 un il u nllfJ'4 i'nl1 

YI i' 'YtVl f11 iJ 1'11 Htl f11l YI ~tlfJ ~'Yt tJ -h u m; V'U n~ lJYI~ tlf)~ ntJu n(i V'U1Vl'U n~lJfl1tJfllJij01l 
'" tIl ., .. '" iJ '''1 ~ ~ .1 • . '" • ... ~l::l1'Unl 'U01lfJ'4ln1:lYll'YtVlnl 1 lJ ~Vl1lJUtl::l1V~1'Ul'Jn~1'U ~~'II'Uu~n~Hn'Uf)Vl~lJ 

111tU 1 1 ~"'n1:lijfl'; (2551) ffn'l:llHfI'IIf)~f)11L;V'Uf)1HYfJ'U~nr 'U m::tJ1'U f)1lfJf)nlltJtJ'Yll~ 

if1'1n 'j' 'j' lJ~ij ~ f) fl11lJ ffllJl 'j' (), 'U f11l 'UO'i:1 ty111l; ~iY1Vlfl'l ff~ 1utl:: nn'l:l ::nl:: tJ1U n llYlN 

" ". . 
il'1Vlfl'lff~1,j'UHfflJHffl'U milJ~1f)~Hflf)Um;v'Ui'U~1iVlJffn'l:lliH; 3 ~1'U1'U 70 fl'U mfll;v'Un 

1 iln llffn1:l1 2551 L fl ~ f) ~li f)~l ~l 'U nlli~ Vfl f) U tJtJ1~fl11lJ ffllJll() 1 'U nll UO'i:1ty111L;~ 
~ f/ CLI QJ Q"~ I 

11'1 Vlfl'lff~ l lltl::u tJtJ 1~'YIn1:l:: m::tJ1'U f)1l YIl~1Y1V1f1'lff~1'1l 'UHfflJHffl'U HfI f)1l YI~flf)~'YttJ11 

n ~ lJ 'YI~ tl f).:j ij fl:: U'U 'U fl11lJffllJ II () , 'U n II UO'i:1ty111L;.:j i'Y1 Vlfl'lff911 ~ .:jwh n~ lJfl1tJfllJ f)~H ij 

1f1f1fl ~llJn~~fltU (2551) ffn'l:llHfI'Ilf).:jf)1'j'~~'Ul"I~ Hnf)tJllJL~f)~f)1lf)'4 i'nl1'Ytft.:j~lu 

, Wyh~ij~f)HflfflJqYli'YIH011L; VU 'Ytq~mllJmlYil~lUn~lJ fl11lJ91l::m1 n~f)f)1lf)'4 i' nl1 

'Ytft.:j.:jlU' wyh Utl::fl11lJ~.:j'Ytf) 1 ~~f)"I~HmltJ'j'lJL~f).:jf)1'j'f)'4 i'n~'Ytft.:j.:jlU 'wyh n~lJ9i'1f)~1.:jflf) 
" , ., 

um~vuilJlhvlJffmniJYi 4 ~lU1U 30 flU lfl~f).:jlif)Yi1~iunlli~Vflf) 1) UtJtJ'YI~fff)tJ1~ 
~ 

HmYlJq'YIiYll~f)1'j'L~VU 2) U1JtJ1.h::LiJUYiq~m'j'lJf)11YiH1Un~lJ UfI:: 3) LLtJ1JU'j'::LiJufltUm'Yt"I~ 

Hml1J1lJ Hflf)1l 'VI~flfJ.:j'Yt1J-h um~ vuijfl11lJm::11 un~t1f)1'j'fJ'4 i' nl1'Yt ft.:j.:jlU 'WYhl1ft~HntltJ'j'lJ 

ff .:jwhOtlUHntl1J'j'lJ mh.:jihrvfflTiill'VIHfft)~~'j'::~1J .05 
~ . u . 

" I " 

9l1lJffm'Yt~~.:j nrilJ9i'1t1~1.:jfltl um~vuiu,j1WlJffn'l:lliJYi 3 ~lU1U 25 flU Lfl~t1.:jlitlYil~1Uf)11 . 
l~v fltl U U U ff.:j Ln91Yiq~ nnlJf)1'j' ij~ 9lfflU n 1 U f)1'j' tI'4 i' nl1ufI::~\llJ U l~.:jU 11l~tllJ LLfI:: 

U1J1J fftlU t:l1lJ11l ~~ fflU f)".J f)1'j'tlU i' mrLm::~~u l~.:jU 11l~ tllJ Hflf)1'j'Ylllfl tI H'luil U m~ vu ij • 
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l~ffn~ 1~tllfl (2552) ffmnHftf1111~1J'nll fl'UiFh1fnfl~tl~ Ill1:: 1 ftnJtl'U ~ij~tl 

Hftffllq'ni'nl~f111l1fllJ n~1l9T1tldl~fltll1m;fllJ.glJ1i1iflllffnlnil~ 1 'llJ1lJ 108 fllJ lfl~tl~1Jtl~ 
lf1lJf111l~fltl 1) 111J1Jl~Hftffllq'ni'nl~f111l1fl'U 2) 111J1Jl~fl11llYi~"tll" 11ft:: 3) 111J1J1.h::lij'U 

flWIl1"1J'n I; lJlJ i;\l'ifnf Hftf111'n~ft tl~" 1J -h u m; fl'U ~ ffn1l",ln1J'nl1lJlJ i;\l'irru 1tJ" 1J1J1'I'11fl~ 
"ft::11 'n 11lJlJ i~ l'iffu 1 tJ U 1111 t1ll Ill11 or ij Hftt111q'n i 'n 1~ f111 I; fllJ U~ n~ 1 ~ fllJ tl 61 ~ ,tiij umhfi ty'n 1~ 

~v , _I 
4.2 .:tlUl\UJVlHul::mft 

Fatma Aggul, Mehmet Yalcin, Metin Acikyildiz 1m:: Erdal Sonrnez (2008) ffn1l1m'i 

l; fl'U fll'i 1'I'tl lJ ~ 1 flf11 'i 1'1'1 i~LLft:: 1'I'fIl'U nll or ~ 1ft tl ~~ijl1 tlf11 'i tl~;' mj'yu, H l'U mi 119i 1tl6H fi tl 

11f1l~fl'U'i::~111i1ilJllffn1l111tllJ~'U (lnHI 7) ~1'U1'U 59 fI'U lf1~tl~ijtl~1~''Um'i1~flfitl "1JU1~ 

11 1 'UnffUl~tl~f11'i tl~;' mr""'~~llJ Hftfll'i'n~fttl~"u"h 11f1l~fl'Umi11'n~fttl~ij11 1 'UnffUl~tl~m'i 

tl~;' m.r'V'l"'~-:lllJ11 "'-:ll~ fl'U ~ -:lnl1n~lJLm tJuLntJu 

Xorman S. Apedoe, Birdy Reynolds, Michelle R. Ellefson Uft:: Christian D. Schunn 

(2008) ffmnHft'U()~m'i ~~n"m 'ilJm'itl()nUUU'Yll-:11ff1m'ilJ~ijl1tl11 1 'Unffum~Lflij fI 1111 ft''U h 

LL ft:: fl11lJ m::11 11 n r 11 tl1'11'1:;$,,'n H 1ff1f1l 'i lJfflft'1I1 mi lJ9i 1tltiHfi () 11 f1l~ m.n ::~U,j TitJlJffmn 

~()lJtlft1fl (Ln'i~ 9-12) ~1'U1'U 271 fI'U lfl~tl-:lijtl~'~1'Unll1~fl fitlLLUul~lJllJnffU'nl-3Lflii 

UU11ffll 1" fl111Jft''U ,,,u ft:: fI 11lJlI 'i::11 11 nr 11 tl1'11'1:;$Yl 'n1-31ff1f1l 'i lJffl ft'1I1 Hftnl'i'Yl~fttl-:lYl11l1 
.,. 1 '" 1 I .,. ",..,j '" d.,'" fll'i L'W'U fll 'i ft'tl 'U ~ tJL'U 'U f11HI tl nu U 'U 'U 11 'U 1tJ fll 'i l'i tJ'U 1 l'i tl-:l fl11lJ 'i tl'U U ft::fI 11lJlfJ'U 'nl 'H 

11 n L~ tJ'U ij lJ 1 'U n ffU 'Yl1-3 Lflij11 "'-:I fll'i 'Yl~ fttl-:l ft' -:lnl1ri()'UL~ fl'Utl6H ij11flfflfirum-:l ft't)9i~'i::~'U .05 
~ u 

UCl::11 f11~ tJ'U n~ll'Yl~ CI () -:Iii fI 1111 ft''U ,,, UCI::fI 11lJlI 'i:: 'H 11 nr 11 () 1'11'1:)fYlm -:I 1ff1m 'i 11fflft'~l ~ -:I nl1 

11n~tJ'U~'~'~n~11f11'Uflll . . 



, 
"" Unn3 

fl111 ~m~ fH Fn''Ufl~ fl11 L1 fJlJ fl11 a'fllJ 1l1fJ1f'r1a'91l1AfJ' f111 flflflU1J1J~ij9iflfl11 fl'4i' 01:1 

., , ~~ .,.-., ~ "~ .... ., .. 
'YHI ~~ 1lJ un:: fI 111J a'11J 11 tl lJ fl11 UfllJ tyl1 1'Ufl~ lJ fl11 fJU 1J li fJ1Jnfll:l 191 flU AU '11 U fl 11 1 ~fJm l1Anfl ~ 

(quasi-experimental research) fl~1JR10dHijd4fJ~mi1J,;l(n flO fl~1Jl1AftO~~'~i'1Jfl11l1fJUfl11 

... 
fll'Ytl14 

x 

d ", 
fll '.l lOU '.l 11J '.l 11J'U olJn fl 0 U fll '.lVl~nl O~ 

x .. .... ~1 ''''''' .. fll'.ll'.l VUfll'.la'OlJ1'YlVlf'rla'm AfJ 'lf1liOOflUUU 

"'I 
l11Jltltl.:J 

. 
iIl't'in 4 ~'lhLUUfll'.li~tlUUU One - group pretest-posttest design 

(Mason and Bramble, 1989) 

" " fl1'.l1~tI '~~llU Ufll'.lm1J'liu 9lt)'U,,~~ t) hJil 



1. fll1fh11U~nh~-Ulfl1ml~miuA-ltlth~ 

,.h~"'ln'1 

35 

• tI tI 

,h~'l11nlfil fl 'Unl11ifJf1i' ~i1 tiv 11011fJ'Ul~AtI,j'TifJlJffnljH'lv'U~'U l'U 11 ~L1fJ'U 

• " " II • 

milJ~1mh~illfl'Unll1ifJfli'~i1 tiv 11011fJ'U'i'U,j'TifJlJffnljliJil 2 
. ... ... 

fllf1LlfJ'UYI 2 

" " f1tu~n 1'IlJ nl1tY ~LtYllJnl1ffnljlm n'l1'U 1 ~lfJ~hLij 'Unl11~VnmilJ~1VdH~llJlhAtI oU'UfI v'U~v 'tJil 

1) nl11~Vn h~'1fJ'U 

, ,,..... 4 1 4 1" ... ~ ~ 
'l11linl1mVnLLtltI'~1::~~ (purposive sampling) ~fJLftvn HI1fJ'UmtYflli1'IlJl'1nlj1 

''Ufl1~'Ul ~~'I11~nH1Yl'YilJ'I1l'Um L~'U~111Yl'U tYOl'Uffnlj1th'l1 i't1nn'1i'fJ Liiv~~101~'U h ~11fJ'U • 

" " ff ~fi~ "h,r nn'Uflw~m 1lJnl'innffmnoU'U~'U!1'U llft~~61'U 1fJnl111 ~L1 fJ'U~ftViil~'UV1~11 V 
, 1 .. 1" ~. 4, ...... ~ ... 

fllfJ 'U Hl'ifJ'U 'I1fl11lJV~lfln::'I111ft::fl11lJ11lJlJV 'Unl11;)fJLU'UVfJl~fI 

tI 

2) nl'iL~vnmilJ~1Vth~ l~lmuct1m'itiiill~vnA~il 
" .. 

I~Vnn~lJ~1t)dvlll'U'U1 ~1:: ~~ l~fJL~vn,r 011 fJ'U'i::~t1i'U,jlifJlJffnljltlll 2 1l1VHln 
" . " . 

111V'I11fil ~1~'U~111Yl'U'UV~ll1V'I1n::~t1,j1irJlJffnljltlfi }-3 lf1fJliJfI'i1fJ1'l11~Lfflj H1tY1'l11132202 
, ". , 

V 'U i'm-J'Yi 11 H 1'U I~V mu fl1'Yi ;1~ mil! 011 fJ'U i'U,jli fJlJffnlj 1tJll 2 fiijf111lJ tY'U 1 ~, 'U 1'l11 • • . ." 
ill fJ1ff1tY~{ lift:: ~1~fJtJ5,j~'I1l~lfil~'U fll fftl'U' 'U'i::~t1,jlifJlJffnlj1tJfi 2 ;~,~,r 011 fJ'U'i::Atliu 

,jlifJlJffnlj1tJ~ 2 l~unrllJ'Yl~fttl~ • 

. , 
2. fl"HTj\~'fI~a~ijt)'m,nUfl1'ji~tI 

lf1~tl~ijt)~1~1unl'i1~fJll~~I~U 2 tJ1::1flYl fiv 

4 4 ~!:"l" "_1 "..s 4"'1 "1 .1'" 2.1 LfI"HH'lIfl'fl 1'It nml'llnl.l'l1t111'l1"tl'lll:l lJ'i::nt)t1~1fJlmtl~lJVll 'l1 'Unl'ilJ'i::llJU .. . 

nnv'U i'n,r'Yill~~lU llft::fl11lJ tY1lJnf:ll wnmoilW'l11'Y11~1'YlfJ1ff1ff~{ II tYiiI~ 1 'UflnH~ 1 
• u 



1.1 tl11lJ"l::lnrnrh..lmHI~rmr 

.... ~~~l\J 

2. fl11lJffllJl'Hl '\Jnlluti'iJW111't11~ 
u 

. . ........ ~n" v ltl1M1.J6naV Ufll1IfltJlltJll1.J'U8\111 

1) lLtJtJl~tl11lJ"l::11,rnf\\Jmltl~rmr""~Hl\J 

~tl~l1mlv\Jul:aij\J l~vl1mlv\J 

2) 'ltJtJl~fl11lJ"l::1111nf\\Jmltl~rn,r"'~Hl\J 

. ~tl~l1mlv\Jul:aij\J l~v~untlltl~ 

1) LLtJtJtill1\lmluiiu9i'~tlmltl~rn,r..,~~n\J 
...... ..I.oIQ. &oI~ .. .., ., .., 

2) LLtJtJtJ\JnnmlIJntJ~ll .... tlmltl~ln1:l .... tH~l\J 

.. ~ 

1nVlfflff~1 

2) utJlJlh::liiwHU~n~'inOm::tJ1\Jm1uti'ihYl11 

36 

. . 
2.2 ltl;Mij8ru,nUflllnVlQM '~un mnJ011~~01111V\Jrlnvlfflff~fi~v'till .. 

tHlmLlJlJ 

.. " 
11V"::LflV~'Ufl~011~\JlJ'U1Lfl~fl~jjtll1l tl 'U 011 i~v ij~~lj 

2.1 Itl~8~ij8m,nUfl1lliltJl1tJl1t1~81JQ ij 2 U1::1fi't1 fltl 1) O11tl~rmr"'~Hl'U 
mj~Lll'U 1.1) fl11lJm::m10n'Uf111tl\Ji'mr"'~Hl\Jnlfltfl~jjfl 2 \lUtJ '~un L1tJlJi'~fl11lJ .. . 
~1~'I1 U oft 1..1 O1HI~ r mr"'~~~l'U '\J tl~Um1V'U1.h::lii'U i ~vl1m1 V'U 1l"::UlJlJi'~fl11lJ~ 1::l1U ofl 'U 

m1fl~i'mr"'~Hl'U'Ufl~l1m1V'UU1::1ii'U i~V~UOmfl~ 1.2) O11U~U~lL~tlOl'ifll!i'mrl1~~~1'U ij 

lfltfl~jjfl 2 \lUlJ '~un UlJlJri111'ilf111U~U~it~tl0l1fl~i'0"r"'~Hl'U L"'::UlJlJU'UYioOl'jUiiU~ 
'~flol1fl~i'mr"'~~~l'U 2) fl11lJffllJ110''U01mti'iJty'l11nl~i't1Vlfflff~f ijlfltfl~jjtl 2 \lUlJ 

,~u n u lJlJU 1 ~lii\J 01:: lJ 1'U nn uti'tJ W'I11n N in Vlfflff~ f u ,,::u tJ lJ U 1~ ,ti\J f-Hl foln1l 'illO 
" 

y~ .. ~ 

m:: lJ 1'U 011 UOlJ ty'l11'Vll~ 1'Vl Vlffl ff~ 1 
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tV J '" I ~ 
2.1.1 fl1'i81flfl1frti.H~lU lllJ~L1J'U 

1) ftl11Jfl'i::'t1i(nflufl1181frn~'t'filH1U 1~'Ulfl~tH1itl~'~1~'YtqAmnJ~tH 

11 fli; (J'U ~ L1 ff~ ~ tltl fl (l ~ fl1 'i 1lJ fl~(J1fi lJ fl1 'i tl '4 1 mr'Yt n ~,:j 1'U 1 ~ (J11 'i:: Lij'U fl11lJft ~ 1 if 'U ~ tl ~ 11 fl ii (J'U 

" Un::~11flfl 'itl ~ ti tlUlm::'t1 n~ flll ii (JlJ flni; (J'Uflll ffH'U 1'Y1(J1ff1ff~ {1 ~(J' ~1i tlflflUUlJ ~~11'U,~]j 

lfl~tl~1ifl 2 U~lJ '~uti UlJlJ1~fl11lJ~1::l111flfl'Ufll'iH'41mr'YtnH1lJ"fl~11flllrJ'U111::Lij'U l~fJ 
11flll(J'U un::UlJlJ1~fl11lJ~'i::l111flfllJfll'iH'41mr'YtnHllJ~H~11flll(J'U11'i::Lij'U l~(J~11flfl'iH~ 

'" '" 1"1 v J '" "'... _1 ... t 1.1) II1.JtIlfi fll1'l1fll::'t1'll n 4 .'ll n11 81f 1 nltnQ H 1'll" 8 ~'ll na 'lEl'llu 1 ::11J'll I~UI 

v... ,,,d ",''' "'... ... ~1 ,,,... ... 
'llm'iU'll '1UfllJ'i 1lJnlJ~fllJn flfllJl1 (J'U un::l1n ~fllli 'i (J'U flllfffl'U 1'Y1Vlf'l'lfffll ~(J 'lf11iflflflU UU .. 

" " 
11 'i:: Lfi'U \llm:: ~ Ufl11lJft ~Lif'U'\ltl~11 flll (JlJ 1 ~(J4hL UlJ flllf11lJ.u'U ~ H'U~ fl , 11\1 

1.1.1) ffmn Lln::l1lJl1lJ~H\!n \llfllHflffll~L~(J1filJfl11lJ~'i::l111flf1'Ufln 

1.1.2) ffmmHflffn~l~tJ1.,rtl~fiuii flnffrl~LllJ1J1~fl11lJ~ l::l111fli' 'U flll 

H'U1mr'Ytn~~1'U ~ tl~11flll fJ'U111::1iJ'U 1~w11fl11 (J'U • 

"., ., " I _I I I ~ 
1.1.4) fflHlLUU1~fl11lJ~'j::l1'U flmUUlJl~'jlff1'Uu'j::lJ1W fll l1U~L1J'U .. 

~tlfl11lJlLff~~U 'j::lf1'Y1'IJtl~fll'j 1 ~'Ytn~~l'U ''U;i~u 'j::~11'U'\Jtl~11flll fJ'U 7 U'j::lf1'Yl '~l1ti 1)fln'~ 

l'HW~lLff~ffil~ 2)flll 1~~1~'U 3)fln1lJ'lflJ lmnf'l'u 4)flll1i]~~~nlJ 5)fln1~1'Yl'jff'YtniitlBtl .. 

4 

3 

2 

2 

3 

flll'll't11JUI 

11 fl11 fJ'U lj'VH1~ fl nlJ~ lL ff~ ~ tltl fl 1 'U fll 'j tl'4 1 ml'YtCl ~ -n'U lJlfl~ "l~ 

11 fl11tJ'U lj'Viq~flnlJ~tL ff~~tltlfl 1 'U fll'j tl'4 1ml'Vi"~~1'UlJlfl 

11 fl11 (J'U lj'Vi q~ fl n lJ~ 11 ff~ ~ tl Dfl 1 'U fll'j tl'4 1 ml'Yt" ~ ~ l'U U tl (J 
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1.1.6) U 111 lJlJ1~fl11lJ91l::lnrflfh" nl'i f)'4i'm:ffn;'H1 U ~f) ,nrflLl fnJ1h :aih" 

l~fJUflLlfJU~tJi'lJtJl ~11fti ~911lJfhuu::u l~f)~fll~llV~tJlm:ll' tJ1 M'~lll ~tlWl~'lU1U 3 ';lU 

(nfJU1lJ~YlHtlWl~tlnfltl'UtllflHU1fl fl) 9ln~tYf)lJfl11lJ91HI;~ lflHtY!H (Construct 

1 ... , ., ... ~, ". '" .1 .. ,d" '" 
Validity) ~HJl'i ~ll W 1 ~ 1fl fl1~'t1Ufl11lJtYf)~ flu f)~ 'i:: 1111~ ~ f)fl1flllJfllJ ~~lJ 'i:: tY ~fl Yl91f)~ nl'i1~ 

(lOC) 1 ~fJlflW cti', U fl~'i fi'~ l~ f) fl,j'f)fl11lJ~nflWtlll'ifl1 'i ihi l~'t1il fl11lJtYf)~fll1 f)~lJ1flfl'h111 f) 

'''' .1 '.1 "'.1 1 .J.." IYl1fllJ 0.5 '\lU lJ ('ilu~:amJ~lJ'i1fltl UtllflflU1fl ~ 9l1'i1~YI 15) nlJO~fl111J\lflAf)~I111Jl::tY1J 

" . 
~f)~,j'f)fl111J1;~iJlJlUU~::,j'f)fl11lJl;~iJltY1i ~lmrU~~U1,j'f)1J~lh1lJ'i11J'~~lfl,j'flItYUf)UU::~f)~ .. 

. . " 
1) vilUl1'U'U~f){1J nff ~YiTl1nH''Ul1l ~~~il 

1.1) lLn'~lfl jjfn11J~'I::l'll; n f7Ufi1'IflllfmJrlCi.J.J1ulI1niffT~ ,iJu jj 

nQ~n 'i'illifllff~.Jf)f)mJ1n iffT~ 7un1'iflllfmJnri'.J.J1U L~f)' l1'ln~Tl111Ji~I~U 
. . " 

2) ~lUfl11l1 nff~ViTl1'i11i''Ul1l~~~il 

2.3) lLn'~lf1 flUff.Jm~ff~~'lf1r1nfluflflmJ1nU1lJ ,iJu flUHn~n11fff)U 

n 1'iil~ ff~~ '111 rln fl U flfJ n 11 1 n U1U 1'Vi 'i 1:: nl'i ff ~ ImlL iJu 'Vi q~ fl 'i 'i 1J~ ~ 'i 1 ~Yi ~ l'iW lUlfl 

2.4) lLn'~lfl flU d.Jlff111 1»rllJ 7UU1lJlil~Hftfl~ 7r1tl'hdthdju LiJU flU 

lil~HftfJ~ 7 rlnhifthtfju 1'Vi 'i 1:: hJm ~nlJlL'U'U11'i::liJ\Jfnl1J~'i::11lrf1r' U fll'i 6'4 i'm:r'Vi"'~HU'\lf)~ 
., "" .1 ... 1 ".1 UflI'HJUlJ'i::L1JU ~Uf-IlJflmf)~ .. 
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., . 
10 flf.J ''';61,rLn~fl11lJi~,~'U 

2.6) LL~~ln liiu 7VilflH'7P1CJfTnnlf1'wlfIunl'i7.f1TunflfJU Tnn, ,rlu 

liiu 7VilflH'7P1CJi'T nn;fI'uff"JtJPI UlfNllfl tJnl'I 7/HlJnflfJU Inn, ,fi6 1,r'nflfl11lJi~,~u 

• 4 • 2.7) LLt{~ln liiu 7vo fJfI thinnfl HUIUfJ 7liJJ7f1'ifJg ,rlu OfJflVamYflHlJ 

47'" 7"1. "'lSi... ... llJfJ lJPlfJ.Jnl'I 'Jflln"J ''Yi6 MLf1~fl11lJ'b'~'~'U 

2 .8) ut{~ln J;Yflf}Ofhu Tnnr)'{niifJofJ 7lilnufli.JH~ 1 i'J 1m ,rI'U J;YfI 
., 

f}ofhu Tn 'iff)'{niifJ OfJ 7lilnUfJf.JH~ 15 U1n ''Yill::l::u::n""luluLnu hJ~::lil lM',ffU'YitlHl'U 
., 

2.9) l1~~ln PI nfJ nfJl'IfJJ 1nfJn um'fJUfJfJnfJ1nV1U ,rlu P1nfJnfJl'IfJJ1 

., . 
nfJnurhil~ H'unrifJ UfJfJn fJ 1nV1l/ ,,.; ij 1 M'ln~fl11lJi'~L~'U 

" ., W' 

3) ~1'U1l1ml1 iHY-:Jl1fl11Ufuu1-:J,j'-:JU 

3 . 1) U~1l1n liJww~""J'hlJnum#fJ.JvfmJ1nlfl' ltl'U lilflnflHlJr'J1Jf}U 

m#fJ.J vfUfJ 1n1f1'iiQflJ 11 .oij~1n 11 27 fJ.JfI'11'1f"';VOH' L'Yi 11::nll Lil~Yr~""lJ 11lJtiUlflt ~)-:jUfU61f11ff 

1l::1h::MVftYltl-:J-:J1Wrl61 i'Lfltij-:JuhHnf11ff~~W l1 fJij 27 ij-:JffWlmL~UrI' 

1.1.7) ij 1LL UU 1ftfl 11lJIPl 1::l1 unn 'Uf111 ij'UfnI1'Yi~-:J-:J1'U'\JtHUf1Ll U'U'lh::Lij'U .. . 
1ftVU f1Ll V'U~ i~fUf111 'l1f u'l1~ -:Jl1~i '\J1Pl1lJri1U'U::ij1'\Jij-:Jij11l11~~'l1~mn i 'l1'Yl~""ij-:J 1 i' (Try out) 

" . . 
tiUUf1Ll U'U i'UlJlivlJffmnilVi 3 Vi ilJi 'lfn~lJ,j'lt:1U1-:J i 'U 1 Hl1 U'Ufl~rI',11i nlJffmn ~1'U l'U 27 fl'U • 

, "1 .. 
1~ t:llPlllll rl't:I Ufl W mYl'U ij -:J LL U U 1ft Yl-:J II U U 1 'U ~ 1'U fll1lJ LVi V-:J 1 ft vi i'rI'lPll fflJ'l11:: ft'Yl n U6"" vJ1 . .. 

, I I " 

(a-Coefficient) '\Jt:I-:Jrllt:l'U Ulfl 1ft U~lfflJ'l11::ft'Ylnl1 i~ 1l::~ 6-:Jij~lfll1lJLl1U-:J,j'-:J1L~ 0.7 r-mnl'l 

iLfll1::l'1 'l111f1 fl 'h ~1 fflJ'l11:: ft'Yl i rrl1 fflJ~ 'U -6 '\J t:I-:J l1UU 1ftfl11lJIPl1 ::MU f1n'U f111ij'U f nI1Yl ~ -:J -:J1'U 1<1 .. • 

~ .c::to" <v" 4." dd t 

1.1.8) Yl 1l1'JW 1 fHHl1'JlLfll 1::l1 flWnWHLUUlftl1U'\Jt:I 1ftUL""t:lfl'l.l6fll1lJ'YllJfl1 • 
<V <V '" "" '" 31 "'i Yilt Y. 31 _I <V _I ~ 1 31'" <V 

fll1lJrI'lJYl'UliL'If-:JUln lJ'\Jt:lfll1lJ'Yl 'If 1ft 11 1'Ul'U 30 '\Jij Lm::lJ1UlJHUfll'Utllm l1lJfl11lJm::'b'U . 
1.1.9) ij1U UU1flfll1lJ\Pl 'J::l1 U flii 'U tll'Jt:I'4 fflI1"'~-:J-:J1'U'I.I6-:JU f1L1U'U 'l11::Ll1'U 

1ftUUf1Ll U'U~ i~fUf11'J'l1f mh -:JLL~l ~1'U l'U 30 ;It:I i 'l1'Ylft ,W'I i i'tiuu nL1 V'U fl~lJL~lJ l1~lij l~,m~ . . 
i~lJlilrll1:: 11 'I11flWtllYl 1flUi i'rrm fflJ'l1'J::ft'YliUt:I(lvJ1 (a-Coefficient) '\Jij'lfllt:l'UUlfl r-I(lfll'l . .. 



~hlA 
~ 

rm,ttrtLHl!M~U.fkG.tLUt1.lUGGt-~.L!l1~rt!.w~bM~t1.LlAt-Gn.rtUHi.!.~n. 

rm ,ttt1.U t-l! M~U.f kG !.LU t1.l UGG t-~.L! 11 ~rt U U ~bM~ t1.L lA t-G n. t1.L ~ J..I.!. ~ n. 

ULrtt1.Ut-l!M~U.f tlG.tLU t1.l UGG t-~.L! 11 ~rt!. W ~b M~ t1.LlA t-Gn. t1.L ~ J..I.!. ~h 

~hlA. 
~ 

v 1 

£ Z 

Z £ 

UL rtrtLHl! M~U.f kG!. LU t1.l UGGN~.L! l1~rt UU ~bM~ t1.LlA t-G n. rtL~ J..I.!. ~n. v 

!l~lrtt-AI rtLrtrtt-AI v v V 'b 

fUrt"rtlty 
rtltyOn. rtltyOn. 

" " 

t1.N~rt Gn.::~~l1t1.t1.11::YJ..l.1.!.Lul4:ImUI~t1.J..I.LUIl~l Gn. S£ rtt!. Gn. L 1 t1.tt1.L& !l.L!tt1. 
;''''J:II''' I ",. 0" " 0 tp 

t-Jf.lrtltYGn.::~11 Gn. 81 t1.trtL& t1.lrtt1.t-Jf.lrtLWGn.llt ~rl.GU::!.lllt1.Jf. l.tLU(L !.G I!lltMrtGYJf. 1. !.LU(9 
'C:7 "" 0 btlo "" :" ,. tp " 

G~Gl!~Mk4!.lA.l~1..tLU(S rt~~.t:t~~1!.LU(17 .ttkl~!.lA 1 rtJUl..f.tLU(£ t1.~1~~l.tLU(Z t-L~.L!t-.L!l1~G~J..I. 

~ l.tLUO ~11~~ 1A.1Jt::!.1l L t1.11 ~IU,t\t-Gn.t1.1-L~::!.Il~~~t1.l t1.LHl!M~ l.tLut-Gn.lAlJt::!.Ilt-~.L!l1rtLtYG~ 

t1.ij It-fl.11 L ~ mlrt::!.11 rttp.u ~Lrtrl.rL111u,t\ J..I.:: !.IMtLt Y~1-rl.rl.I1Hk.L! (17T 1 

t-G n.WU11A.1l &t rtLt-::~l1 !.L.L!UBlUL& 
" f' f" ", tIP 

rtLH1!M.~u.fh(HLUt1.1. U,t\J..I.::!.~rtLtYt-~UGGt-~.L!l1~rt!.w~bMrtt!.rl.t!. (£T 1 

t-GWUIl~I1I~l t1.(;!I::!.Ilt1.Il~1U,t\t-Gn.t1.Ut-1!M.~U.fhG 

!.LUt1.UU,t\J..I.::t~rntY~1-rm11Hk.L!!'LU!~rl.1!t-G~tI1~l~tL.L!UG1LRU~ (ZTl 

t1.LH~M.RUthG ,.. I' ,.. 

!.LUt1.' 'Ut1.&-l::t~rtLtYrl.UtIlU1LUL.L!UG1UL&~ItGn.rtttrl.tt::~11 LRUU OTI 
ItA ,. 19 f' F' " a; 

t!1l ~ Q~t1.Q ~ t1..QortL ~ tLU t1. ~ lL~Il~ 1 t1.11 ~IU,t\Q ~~ \!t-Q t YU[\~ t-Q n. t1. ~ 1 ~ ~rtLt Yrl.~::.t UL" t1.(;!I::.t [\ 
"" . rl.rl.11UQQ!~.~ Il~ 1 t-Qn.f\Q,Uuu t1.11 ~1.tLUt-l! &-l::Ul1f\1l ~1f\Q~U i1Q~rtt.trl.t.trl.~I~ ~ t:QtyuJ1i 

B~ 1 tlt!'::tJ1tlB~1U ,t't:Qn.rut-t-! M~U! hQtLU tlltu ,t'"::t hUt It. Y ~l nnn (,0. 

18'0 rl.1!L!!1L~~f\Il~1U,t\Il~l t1.!!'::r.[\f\fl~1U,t\t-Bn. 

rtL t-t-1!M.,ttu £ hQ tLU f\ lJu ,t\J..I.::t ~rtLtY ~1-rl.rl.llt-Qn.J t1.~rt~ &-l,U! tA.~:: t [\rt~L~ L~(jUL!.f1.Jl::UY1~ I' 

Ol' 
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1.2.6) 1l1UU'lJ'1~fl111J~'S::l1uflf'umH)lj;m1Yn'H1U'll6.nrmlfJu'lh::dju 

1 ~V~11flfl 'S6~ ~ 11 ;u111 ~ u/l1 'll~11Jtl1U U ::1l1'll6~ 6l\ln 6~ 111 fl1:l 11111 H'6'n'S ~fltU lftii1U 1U 

3li1U (nUU11J~'nHfltUlftit.l·nfltl 1UfllflHU1fl fl) ~'S1\1ff6Ufl111J~Hl;~ lflHfff1~ (Construct 

1 Q , QI cI ~, ". .., .... J.cI " .., 
Validity) ~u'W \11HU 1 \11 flfl1f1'lfU fl111Jff6~fln 6 ~'S ::111H'll6flltl11J flU ~~ lJ'S:: ff ~flYl~6~ml1~ 

(lOC) 1 ~ruflW 'li'l U fllHlflli1t:1fl,r 6fl111J~ijfltUfll'Wfl1lijtlUl'tfO fl11lJff6~fl1l6~1J1flfll111~6 
..... .1 1t1 .cO tI 1 .,; d/ " lY11flU 0.5 'llU (nVt1::l6U~ nfltl UfllflHU1fl ~ ~nH'n 16) n1JfI~fl111J~fl~6~n11J1::fflJ 

. . " 
1) ~lUl1UUn6f1J ijiY~Yifl1nH'mJl~~~O 

1.1) U/l\llfl jjfrJ1lJpt'i:tJ1unf1lJmH)ljfmJrlftHllJlJ1n~f[~ l1JU jj 

rlfJ~ n'i'ilJ~mY~.Jv vnmn ~f[~ 1lJm HJ ljfmJrlft.J.J1lJ 1~6 1 l1'1f1f1fl111Jifil \1U 

. . " 
2) ~lUfnlJl ijiY~Yifl1'l11i'mh~~~O • 

"Q ~ Go' 4 ~ dd ct d 1 .,; 
2.1) IIfHllfl tlWJfJlJ 1lJU lJnfl:t l1'H) tllJWYll'W'l1::Uff~~fI~fl111Jl~1J \1'Yl 

2.3) U/l\llfl ff.Jwmrjpt cli'7r1rim.Jf)VnfnnUHJ l1JU ptnflHuuwnrjptc{ 

7 rI ri VlJVV n fI 1n UHJ l'W'll::fll'l ff ~lml11Ju 'Vi q9i m'l1J~" 'l1\lYt 1lnw lfJl fl 

" J/d ~ ~ J/d, Q.I • 

2.4) l1fl\llflll1~~WlJJ1C11tJfiH 1lJU 111~~WlJIlVtl GJ 'JlJCI:t1J1nn'n 10 
., . 

fif.J l'Vi61l1'1f1f1fl111Jifll1lU 

2.5) 11ti'1l1fll~lJ1tll1~ffjptc{h1'infnfll'YIlJm'ilftTlJrlfivlJ Tn'iCl l1JU 

l~lJ i tll1lP1ffjptc{T 'YI'infflf~'JtlptlJm.Jll'YIlJn u 1ft T lJrlfWlJ T 'YI'iCl 1~6 1 11'1f1f1fl111Jifll 1lU 
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"' . 
2.7) Un'~lfllJflfJOFhU T'Yl~"rlt(;jBiiB 7UlnUR1'U':: 1 i'J Tu~ 1f1U lJflf'JO 

, ... -'4 4 7 'Q ~ od CIt. 1 ." ., 
FnU T'YlHrn'YlUBflB UlnURHlI:: 15 U1J1 1l'tl1Z1ZVZl1fllU1U1flU l.hlZ'YIl hUUVl'tfl'H1U 

.. w:, JI ~ 4Q 

2.8) Un'lllfl "nVnV1HUlfIBflUlfIBUBBflVlfIll1U 1lJU PlnVnVl1Wl 

d:, Q' JI "'l"'" ., 
fiB fI U 1'JliJfltrU'Yl fiB UBBfI V lf1 ll1U 1l'ttl 'H Lfl~fl11lJ'II'~'~U 

" ., " 
3) ~lU,ilf)'Hl ijff~Yifl1nJi'1.J1Jl~A~il 

3.1) UOlllflliJflHfllIUi'JUtllllf1#f)~t1111Blf11ff ,flu liJflHfllIUi-WtlU 

lf1#B~t11UBlf11ffrifJWH{Jii~1fIil 27 B.Jffll'1fmtt;otr 'l't11Zfl11,il~i~fllJi1lJn1.1'fltf)~1.1i'1.1fJ1fl1f'{ 
\)Z1.hZ'HV~l't~~~lU,rlf)' ,*lfltf).nJi'1.1fJ1fl1f'{~~W 'H fJlJ 27 f)~f'{Wlffl';Uff 

1.2. 7) 111U1.11.11~fl11lJ~ 1Z'H U fli' 'U fl11f)~ i' mfl't~ H1U'Jf)~Um; tJU1.11:alJ'U 

1 ~v~1.1 fl fl1 f)~~' ~ i' 1.1fll11.1i' 1.11.1 l ~ lin' '\J ~ llJ till' U ::111'\Jf)~ f) 1 \) 11 V~1.1l fllll' Un~flf)~ 1 '* (Try 

out) n1.1H1.1flfl1f)~Ufl1;uU'5u,jliUlJfffllllil~ 2 ~hj''lfflrllJ;i1mh~ lu h~1;UUfllff~li11lJffflln 
~ . 

~1'U1'U 15 fl'U l~f)~11\)fff)1.1TlWfl1l't'\J~Hll'U1.11~ l~U''*rJ~lfflJ'l.h::ffntUf)flYh (a-Coefficient) 

'\J6~flH)'U'Ulfll~UThfflJ1.11::ffnt~'~\l::,j'6~ijrllfl11lJl~U~~~L11i 0.7 Hftfl111lfl11::l1'1.111fl{)'h 

r11fflJU 1:: ffn t ff'H ffmhJ.fi '\J 6~ L11.1 'U 1~fl11lJ~ 1:: 'H U fl i' U flll f) ~ i' mf l't ~ H lU '\J f)~U m; U'U 

'lh::&u hWH1.1flfl1f)~ijrlll')'hn'lJ 0.77 ~~()~rhijfl11lJl~U~ .. 
..::), .c::.." Q.I" 1 ~" dc:t • 1.2.8) l't \)l1W lHft fl111lfl11Z'HflWfl1l'tU'U'U 1~ 11U'\J f) ~U1ftf)fl'\Jf)fl11lJnlJfl1 • 

'" '" ~ "'" "''' "'"'". "_I'" _I"~ , "'" '" fl11lJfflJl't'Ulil'11'~'lJ1fllJ'\J6fl11lJn ')j' ~\)l'U1U 30 '\J6 lm::lJ1'UlJHl1fl L'\Jfl1111 'HlJfl11lJmZ'lf'U • 

1.2.9) 111111.1'lJ1~fl11lJfll::'H U fli' 'U flllf)~ i' fll1l't ~~ ~lU '\Jf) ~U m;tJuu1::&U 

1 "_I .. , "'" _I'" _I ". "'_1 , "'" "_I I.." · ~tJrjlJflfl16~n ~lUfllllJl'lJlJl~l1ft1 \)l'U1U 30 '\J6 lJn~ft6~ ')j'fl'UrjlJflfl1f)~flqlJ'~lJ l1ft1Ul 

fl111lfll1:: 11 U 11fl {) 'h ~hfflJ U1:: iYn ( ff'H ffm~\J11 '\J 6~ 111.1 'U 191 fl11lJ m:: 'H U fl i' 'U fl11 f)~ i'mf 

l't~~ ~1'U '\m~u m;u'Uul::llJ'U 1 ~[JHuml'j6~ijrlll')'hn'lJ 0.83 .. 
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" 
G~::~\611nnl1::YH' !.LulA:>mu1fl~l G~ S£ rtt!. G~ L 1 ntnL~ !l~1ttt-j{,1rtLtYG~::~l1 G~ 81 ntttL~ 
". ,,\.,-" " 0 ~b " " 0 

ttLrtnt-j{,1rtl[,YG~nt~I1GU::!'[1. Lnj{,l!.LU (L !.Q\61tU,rtGYj{,~!'LU (9 GUGrtlAU,.lHlAlj{,l!.LU (S 
"" ... "" : " ~..." ... ...~,. " 

rt~~u,~rr1!.LU (v nUIA!.lAlftj{,I1ULU (£ nm~j{,1 !.LU (Z t-Lt~t-~ll~G~Hj{,' !.LU (1 Ul1~' IALn::!.rr L ,. I.; ,.,. ,. "",,10 I ,,10 I "III ,-
nn ~1U,t\t-G~ nS:L~::!.[1.~~~n l nut-l!u,~ l !.LUt-G ~IALn::!.[1.t-~~nftLt YG~nlJ't-ftl1 L~ mLrt::!.f1 

ntpL!. ~LrtI11111nLt-t-l!u,!lU! hG !.LUG~l~!.lQf1!.LU ~t !.L~111111t-Lk~ (v'I'Z 

t-G~tnU1IAn~tnLt-::~11 !.L~UG' 
" ~f'''''\:II' 

UL~ttLHl!U,!lu!hG!.LUG~'~!.lQf1!.LUt-~UGGt-~~l1~rtUu~bu,ftt!.l1t!. (£'I'Z 

ttLt-t-Qu,R.u!.hG ,. ~ ,. 

!.LUG~p~!.l Qf1!.LUl\ t!.L~ 11 1111 Hk.L! !.LU !~I1~ t-G ~tn~'~!.L~UG1L R.U~ (Z'I'Z 

ttLH~U, ,. 

R.U!.hG!'LUGu,1~n(jrr!'LUnUtnU1IA!.L~UG1ULl\~ItGR.ftt!.nt!.::~11 LR.UU O'I'Z 
,. ,. " ~ ~I'" Ie f' f' " lP' 

~f1L G~ nQ16n!!ortL~!.LUrtn1L~n~l 

" " 
rtn~lt-1!H::~l1rtn~1ttQ~~ItQ~rtt!.l1t!.n~l~~ nLt-t-1!u,!lu~hQ!.LUQ~t~!.lQf1tLUn~tn~lrtn~1U,tt 

t-Q~n.ttU~bu.~S:I1I111M.IJ' t\lt-t-!t.\tlUkhQtLUQ~I!l1~[\tLUl\ltl!1nJ1l1 (rl 
I 

nut-~u.R.u!.hQ ,.. ,. ,.. 

!.LUQ~l~£Lgf1.tLuU~rt£1nnll::~l1rtLt-t-1!U.,t\u~hQtLUQ~l~£1gf1!'LUl\ttL~J1J111 ~l1~~n£1ti Z 

Qnt-QtY1rtUM.M.t-~ nnllUQQllllLl n~ltl6.L!L.YLnlAtM.Q.L!tLUnn.tltLuHlH::tM.LHQU.R.UthQ .. " .. ~ ~ ,. .,.-ill., .. .. I ,. , ,. 

tLUQt.\l16n(jrr!.LU::Ull nmlUQQlll,({,1 n~ltl6.L!L.wWLltnQ.L!tLUnntltLUt-UH::~l1nQUM.nt1Unt-QR. ".,..,'"' ~ .. ,.. J:I''' • J;r'" 

nLt-t-uu.R.UthQtlUQu.t16l1(jrrtLUULl\nf11::trrn~l nntlUrtt-QR.ttLt-t-Uu.R.UthQtLUQ •• U16n(jrrtLU ,. ,. ,. " ~,. _1--'=' ,-... ,. ,. ,. ,. y -.,. _,-

l1~t/)\!lrtttU~bu.u~n£1!lU~QUt-Q~Y1ttlJt t\lt-t-!t.\tlUkhQtLUQ~'!W~[\tlU (l • • I • 

£1> 
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v ... ... v ...... 
'\Itlfl111.1'V-3tnnlj '\I6fl111.1'" ~ljli.Tfi fl111.1." 1.1 UJ 

2 0 ,jg,j~lrJ'Ul.h::il 

" 1 1 ,jii,j~lrJ'U1J1~fll ~ 

0 2 , 1i 1 flll,j ii llii 

.. Q~. ., .,.., .d ~ ,,1 ~ 
2.1.5) 'U lll11UtYl11\l mnJ tlU~lvt tlm1 t:n.p fllll'HN ~1'U 'YI tYl H'U'UltY'U tlt:l1\l1111 

~tll fl1l1i'YIll1Uvt'U,r~ 11\ltYtlU llft::U 11n,jl1J1J ~ ~llOl 'U~ llJoU' tlll'U::U l'U tl~t:I1\l11 V~tJlfl1l1 

2.1.6) U lU 1111 ffll1 \l fllltJ ii,j~lv1 tlfl11 tl'41mj'vt ~~~1'U ~ tJ1U,j~ ~ll~1 'U~llJ 

filU'U::U 1'\Jtl~t:I1\ll1V~,jlfl1l1 1 tJhr~'YIHflW1~~1'U1'U 3 nl'U (1111'Ul~~YlHflW1~,jnfltll'U 

fllflf.l'U1fl fl) ~n\ltYtl11f111lJlIHl;f~ lm~tY~H (Construct Validity) l~lIYi\llHUnlflfil~".ij 

.d .ct" ,,~ oCI. " ~ 
fll fl f.I'U 1fl .:J 1I111~'YI 17) nlJtHfl11lJ \l flll tl.:J l'I1lJl:: tYlJ'Utl~'Utlfl11lJl'" ~'U lJ l'U llft::'Utlfl11lJ l"..:J 

.. ~ ~ • " "....," _,"" _, . ..".r 'Ul tYti \llfl'U 'U \l.:J'U l'Ut:J1 tY'U 'ClU 'U ::'\J'Cl~ rj'VI HflW 1~'YIn11 nlJ ~lJllJ1U lJ l ~UUUtYll1\l'VItY11~'U1.I 

" ,,~~ d I cv,1 
l~lItYltJ'U 'ClltY'UVLL'U::'UV.:JrjYlHflW1~11J'U tJ1::1~'U ~1.:J "l ~~'U 

• • II 

1) ~1'Ufl1111 iiff.:jYifl11tJi'UtJ~~~~ij 

1.1) UO'\llfl flwil1Ii1l"mnnwh 1 i 'JH1fJlil1llY'1ImJi'JlJtllllfl#fJ.J tifu 

fJ1n1F1' 11:\'U lil"lY'1I,,"Ji'JlJtllllfl#fJ.JtifllfJ1nlF1'iifJfJJ'H{Jij~1nil 27 tl.JFI'1l'lfm9hur l~V'M'lfi~ 
fl11lJi~I\l'U 

JI 

1.2) UO'\llfl flUfI'JUFJlJn"1nlHJ1IFJlJPhu T 'Y11frnnfjfJOfJ 7UlnUflf.J,,:: 

1 .;'] TlJ-J ltl'U flUl:f1lFJlIFhu T'Y11frnnfjfJOfJ 7UlnUflfm:: 15 Uln lvt11:: 1'*1::V::I1~1'Ul'Ulfi'U'tJ 
" " " 

2) ~l'Uli1ml1 iiff~Yifl11tJi'UtJ~~ ~.:jij 
,,, . " 

2.1) fl11IYilJli1fJ111lnV1nUflll1,*vt~~.:jl'U \llflU llJ'U lyt 11::vt~.:j.:jll.1 
II 

ff'Ul1.HlfJ.:j '1i'~,j1::flfJU~1vm'j 1 ,*yt~.:J.:Jl'U \llfl 1vHhtViv.:j fJdHl~V1 

II ... 
l'UfJ111 

,,,, J/ , 

2.2) fl1'i'i ::'4~.:jVH1~m'jlJm'j~lJUl 1 'U11fJ.:jfl1'j l-MU11YlfJ 1 M'mtJufI~1J 
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. ". 
UOl'\lVl1lJfhuu::1l1'\1(),nmn16fhJlmnhJnflt\()~H; (Try out) n1nrmlUuiu~IU1JffmniJn 3 

~hj"imilJ~1()r.iH'U h~LlUUfl;fI'~lnlJffmn ~lU1U 27 flU lflu'~~VlHllJ1h::nniu6t\vh 
fI'" • 

1 ''' .. t <III:Iit. 4Q'~ " IIICI'" , 41.. I A .. (a-Coefficient) '\I6~m()UU1fl ~Utl1f1'lJlJ1::fI'nln ~~::fl()~lJfl1~HUfl 0.7 ~~(I()11lJfl111JlnU~ 

flt\ fl1111fl 1 1:: M tJ 1 1fl{J -h 111 fflJtJ 1:: nn i fl'11 ff1J~U.,r '\16 ~11 UUth 1 1 ~ fl11 tJ~u~ 1 ~ 6011 6 ~ r fl~ 
QI d"", 

YHNnUlJtl1lmflU 0.56 

2.1 ,8) ~ ~l'itU 1f1t\0111Im1::Mflwflwmuulfl11U.u'6 1 ~U1~6fl.u'6fl11lJ~ijfh 
'" .... o'-=- ... " 4i"'''0 ".1 .... · .1 1"1 i"'" .... fl11lJfflJ'ViUII'HU1fllJ'\I6fl11lJn 'If ~1~lU1U 30 '\I() 1I'(1::lJ1UlJ~~Utll'\lmlJ1 l1lJfl111Jm::'tfU 

2.1,9) U 111UU l~O1 1 U~U~I~6Ol1 ()~1 fl~'Vi-cr~ ~lU ~,~ r U fl11 tJ 1UtJ1 ~LL "" 1 

~lU1U 30.u'() 'tJn~'(I()~'~n1J\jfli1UUmi1JL~lJ ui\'1\hfl'(l~'~lJ111m1::M111flWm'Vi 1~wi~flfl1 

iYm.h:: nni"()'(Iyh (a-Coefficient) '\I()~fl1()U1Jlfl fI'(Ifl1111fl11::M U11fl{J-h tllff1Ju1::ffni 

ffl1 iYlJ~U.,r '\I() ~ I1UU 1~fl111J~1::11 U fl n U fl1') ()U 1 ml'Vi -cr ~ ~ 1U '\I () ~ U flL~ flU U 1:: liJ U 1 ~ UU m~ t./'uii .. . 
tllL'vhnu 0,63 

2.2) LL'U'U,yunflt11'ltJ~..r~1.r;6fl1'ltl~ 1fl'l·1TtDH1U 111 Ulfl ~ ()~ ;jv~i ~i \J flU 

UU n flfl11lJ f fl11lJfi~ 11'(1:: fl11lJ f iYflri1U~ 11rlu1nUfll1tJ~U~1 ~ ()011V"! 1 fl~ ~~'1~lU U'" 1fl ~ 
" .. 

1 ~UU ~ VtJfl-cr U lJliJ~u flL~ UU i ~1~U 1 111 1 1lJ,j'Vm't 1:: 11-:h~1~ UU hw~hL i1 U 01 1~ llJ.u U ~V\J~V 1 uii .. 
d " C:ct ~ .::i QI.ct d" 

2.2.1) fffllll 11'(1:: 1 1U 1 1lJ'lJVlJ'(I ~ 1 flIV flff1')n lflfl1flU 011 1 '\I flU uun flOl 1 l'WU 1 .. .. . 
2.2,2) fffllJ 11 Vflff11~lrlU1,j' V'I nu fl1') ff! l~U uuu un flO11tJ ~u~ I~ VOl 1 

()~ 1 ml 'Vi ~ 'I ~ 1U 1 ~ fl i,r U flL~ UU I ~ UU fl11 tJ~U~I~ () Ol 1 () "! 1 fl~'Vi-cr ~ ~ 1U '\I () ~U flL~ uu iith:: I~U flll 

I~UU UU nflu1::mJuf1' 1fl O~ m1lJ~U flL~ flU 1~tJ~u~ 01) m llJ~lrlu1nU'Vi-cr~~1\J fllnJ~U~'IJ()~ 
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1! '" 4 .1"''''''' ... ., ~ '" 1". , 2.2.3) trn~U1J1J1J'Uflf)f)WlJ{)1J9\Ll1001H)\fHlllVH'IH1'U AV'\IOfl1f1llJ 'UU1J1J 

1AtrOAfI~0~ti1J1 ::~1Jl~fll1::'\I0~,r fiLl V'U iht f)lIW::Lri'U tl~,rv 1 ~v,,f ~~01Jtr::'" 0'Ufl11lJflALrto 

" ff'U t'{~n~m1lJU~1 

• ... 4 .1........ ... ... 0'... ..; 1! ~ ~ 
2.2.4) 'U 1LL 1J1J1J'U fl f) 011 lJ g1J~Ll1 0011 O~ 1 f)1I l1-a ~ ~1'U 'YItrl1~'\I'ULtr'U 001\111V 

..; .14 ... ... 0' • .I"'.I.!"I ". ~..; .14 
fllJ1 f)lI11flVl'Ul1 'U ti~n\1 tr01J U-a::'U1lJ1lJ11JlJl ~Ufl 1 '\I~llJ'\IOLL'U::'U 1'\1 o~m\'l 11 VfllJ 'Ifill 1 

2.2.5) ihn 1J1JU'U Vi f)f)ntJiiu~ L~ 001'I0~ i'mr .... ~H1'U~ tJi'1JtJ l ~ U~' '\I~llJ 

ti1LL'U::ll1'\10~m\1n6~tJ~f)1I1' tJl,f ~flHfJW1Wi~1'U1'U 3 l'i1'U (11V'U1lJ~'YIHfJtlqWitJ'I1f)tl l'U 

fllflf-l'U 1f) f) Vi \'In W 1f111lJ Ll1lJ1:: trlJ'\I~HU1J1JU'U Vi nm1 tJ iiu~L'~ 0 nn tl~ i' f)lf""~~~l'U fl11lJ 

Q,I "0 " "c.~ d • .,J 'lI'AL\1'U'\IO~'\IOfl1f1llJ lAvtrltJ'\JOLtr'UoU'W::'\Jtl~FjnHfJW11'l1L1J'WtJ'I::LA'W~1~ '1 A~'W 

• • tI 

1) ~l'WU1J1JYltlflJ ijff~Yifl1'ItJi'1J1.1l ~~~ij 

1.1) nntJ'I::LiJ'W,r fiLl v'Uu~-a:: n\1 f)'I'l'lJfl11L~ lJL~lJfl11lJ~~'V'W' \'I"tl~ 

ufiLlu'W~ii1lon"m'IlJ~~ml11 L~otJ'I::tiJ'Wn1'ItJiiu~1'U01'jo~i'nlf""~~~1'U'\JO~UfiL1U'U 

1.2) ,j'tl ti 1 fIllJ -h fi' u tig u~ n fJ ~ fI n lIiidJ u fl1'jf) 'lI f mf rniH 1lJ fi.J if 
QGI~ '1".c:s c. ~o" i' 0 evdd fl1'j lJ ~ 1LcH) n~ 01JlJ 1 n n11 11 L '\JUlJ 0 ff'j:: L .... n:: L UlJ fll fIllJ m1~U r1:: lJ Ll1lJ1:: fflJ ff111 'j 1JL~fiLr1n 

1.3) ,j' Oti1f1llJ 11 fi' u;j,yf) ff .Jff(Jlii1Jl~ 1Il 11m ri Ufl1'HJ 'lI fmfna.J.J 1lJ 1u 

;;jrP/ti1~,i11'U fi.Jif fl1'j~AL~lJn"m'IlJ lYl'~o1J 1 lJ,f(J~Ll UlJ L~(J 1 ,fufiL1VlJUff~~fl11lJfl~H~lJ . ... ... 
L .... lJLIPIlJ 

1.4) Un\11n 'I::~1Jn1'ItJ'I::LiJlJ 3 'I::~1J '~un ~lJ1n ~ fl1'jtJi'1JtJl~ L~'W 

4 'I::~1J '~un ~lJ1n ~ ""(Jl~ fl11tJi'1JtJl~ L~tll,fLn~fl11lJiflL\1lJ 
• • tI 

2) ~llJfll1l1 ijff~Yifl1'jtJi'1JtJl~ ~~ij 

2.1) Un\11n rnw{iYfliifi'uiiifJnfJfln1JfI11fJ'lIfmJna.J.J1lJ L~lJ fi'Ull:;' 

ltiioUlltiCl.JfI ntig U~iJI~fJfJ'lIfmlna.Jnull~CI:;''Jfii~lfJtiN h llCl:;' 1 m'H~"lCIti1:;'flfJU L~O l,f 

lnflfl11lJoMflL lllJ 



2.2.6) \lluuu,j\Jilf)mnJn,j~L~Onno1.li'ml·ft~~'n\J~1~i'umnJi'm.J1~ 

UOl~~llJthLL\J::lh~o~0l\ln6~tllmn\l1 'tll'l1Aflouio 1 tI 
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~ Y_Of .. I ~ .. "., "., 2.1.2 tllUnn1.Jl10IUn11UnlJ'!!Hlt11.ntlfJlftUrfll L1J\JLfll0~lJ0l1 'V1Afll1lJt'I'l111HI 

~O~UnLllllJ'\Jmlt1n:~mi'l'fll11Jfl\Jmlt'1'~Ha~tI'i::~lJi~thMlJ~'M'ff~Hl::M'h~Llll\JUfl:: 

... ~... ,,~... ~..... .... ",Y' 
111111f11ff~'iLm::NflNfl~\l1f)m::UllJmlUf)lJtyM1'Y11~1'Y1111f11t'1'~1 ,",~lJlfl'iO~110 2 UUU ?tUf) 

lLU U til:: Lil\J n l::U 1\J fll 1 u~i1 tyM 111 H~11111f11ff~ 1 Ufl::U UUtll:: Lil \J Hfl Nn A \llnm:: Ul\J on 

u~i1qjll1m~il1tJ1f11ff~1 

" f)\lm 'ilJ~ llJ.u\J ~O\J on 1111\J on t'l'O\J il1111ff1t'1'~ 11 ~w 1 'inoonu U U tI 'i ::Lij \J \l10m'i::~1\J hlll 
" " Yllli1\Jfll'imll.u\J~o\J~o' tlil 

.. 
~ " .. .. '" ,,!'! 

1.1) nflfn uC\::nU'il11'Utll.!fl\llnLOOffn111mnnum::Ul\J mmnlJql""111H 

Q ~ ~ I d, "oQ "~oQ tI 
111111f11ffm Lm::~\J~O\J~l~ '1 11 'lftl'i::l11\Jm::ul\Jm'iUf)lJtyM111H111111fflff~1 \llnLtlOffll 

"" , 
Urlfl11lJ1'1flm'i~1.:J '1 

1.2) 

il1t11fflff~ 1~' ~ffnlJ 1Lm:: f) 11 m 'i lJ fln 11 tI\J fll'i fftl\J il1t11fflff~ lhw' 'in tl tl flU 'U'U t'l'llJ1 Hl 

. i"~' "i'" !'!"""i ""~" \llU\Jfl ~llJ\J 6 'Utl ~Llfl 1) mn::~lJtyM1Yl~~Hfll'iLlfl ~ 2) m'i'i1U'i1lJLm::11ml::11~tllJfl 

..!'! ","!'! "" ~ '" lntl1nUlJUl111 3) fll'iff'iHLllJ1Y1H \Jfll'HLfllJUlMl 4) fll'iLflOnLlfl::tltlnLL'U'Uflfllll11iLftO 
u u • 

" ". 
ihY~'ch\J \lnnjfll'rhn\Jfitl~fJlm:: 16,7 \llflU\J till1\JAftq~m'ilJVi~o~flll1~' \Jll~fl::'iltlm'i 

tI'i::liJ\JLlt'l'~.:J'\J~nl.:J~ 2 



.. "'Y. 2. n11111.Jl1lJLLa:nLtll1::l1,,8l;ja 

L~ fn n 1.J UtIJl11 
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i'1.JfLLl\::l::llnIl1"UtIJl111un11'ftn1nA'ufl~ln8flfl«8~n1.Jnlll,,~d'u8d 

ua:: n 1ll,,~l1l11'(IU 1 \I:: llfLi'u 

111.J11lJ;;8l;jn~L~U1;;8.:jn1.JUOJl111t\UiiLLu1tifll1rin1'8~i'1.J Ul1ft~;;8l;ja 

n1lJ1ltl~1.:j6.:ji~ LLa::U1lJ1LflU~U!lUlun1l88mL1.J1.J1inmL",uqIl11 

8i1.JlUlllfJ 1 u mi lJL ~ 8l::1.l ii n l'm"'u tlJl11~l1 n 1nl1 a 1U 1 flU 1 ~u 1.J1.J 'In 8 ~~ 

nlJ1~nn!1.:j~u un::'lh::LijuL~8l111in1l~n8fltl~8~n1.Jnlll"iltlJl11i~ 

~ 

u"'iltyl1l nlJLl1~nlJfln n"nl1lJOlm"'iltIJl11ihhti1.J'lju~8uLLa::n8fltl~8.:jn'U lflfJ 

• ... ... -=t ca.......,. " .. 
fl1L'U'Un"nnlJ~llJ'YI88nLL1.J1.J lJn111.J'U'YIn n11\1flm::'YI1~8\ln LLll::lJ0l1 

11i'1.J11~ ~LLn1 ~mHilLu'Un"m1lJ 

111 ::Lij'U ii mm"'il tyl11 LL a::u lL nu 8flM n~ lLUU nn 1 ::tja~~tl11 

Ui'1.Jl1~ .:jun1 ~ 

" _ I ... "!1"'''..A ''', 1.3) ff'iHLLUUu'i:mJ\.Jm::U1\.J fll'HLfluty111'YlH1'YlUlfflff9l'HV'H1 ')f \.Jfll'i 

U'i::Lij\.Jfl11lJffllJl'i () , \.J fll 'i Wl'1Jtyl1 1'Yl 1.:J i'YlUlff1fffl {'i::1111.:Jfll'i11 U\.J fll'i ffV\.J i'YlU1ff1fffl{1~ U 

, SIc,",,, l ' "i " ... " ')f11iVVflUUU ~Uflll1\.J~lflWcnfll'i 11f1::uu\.JUUU1U'iflCJf (Enger and Yager, 2001 : 63) 

('ilfJ(\::lfh.J9IU'ilflg' \.J fIlfl~\.J 1fl '\I) ul.l.:JlflW ttlfll'iu'i::Liium:::U1U fll'iUO'1Jty111'Yll.:Ji'YlfJ1ff1ff91 { 
," , 

V vm1:lu 4 'i::: ~ U 11(\:: fill1U 91 'i1fJ(\::: 16fJ9Inl.l.:J;~.:J'Yi \191 m 'i lJn;i' V.:J fll 'i 19\91 1m :::~U fl11lJ ff11J1'i () 

, U U~ (\:: 'i 1fJfll'i U'i:: lii \.J 
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I I" • 

tt~ttijl 
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t-l(1Il.£(1r.tljll.~::r.ttl;~l!LUWl4!;H\A.L"fuU~11!.LUtttll.::r.uU 1 

~ l G Mil. ~::!. tt l; ~.uLUWlA.t H IA.L"fu U~ 11!.L U tttil. ::r.uU z; 

~Il.~:: r. tt l;~.uLUWIA.!; t-L IA.L"full~l1!'LU tttll.::r.u U £ 

ULft~m~::r.tt' r.~.uLUWIA.UL\A.L"funul1r.LUtttll.::r.uft po,. It, tr l-OK p v 

JUJU-trULY O.tlttlJ:!ttlUm~::.t 
n 

61> 
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" . 
1.4) u~''Ufhoi111t1' lJ'UlJ~lLihHl1'HL~iJqpl1' \li~L"lJ l'nOfl111J 

ff::~1fl~Ofllnh:aihJ l~tI' ~1in .UflA~~UAfl~l~"lflfll'i '~fl111Jffffl' lJfll'i1.h::1iilJ l'JflJ A1Jlfl 

A LrllJ~'U 
1.5) lYi1Jfll'i6offl'i' lJ~'U tI 'i:: Lii'Ul1tl:: 60ff1'ifll'i U~iJtyl11 L'n'i1::L~lJ 

tI 
d .4.J... .." tI '" 

'i::L~'Ul1'U~Yl1Jfl111Jt'I'lflty lJfll'i 'i::L1JlJ 

1.6) U 1 1111 11tl 'i :: LiilJ fl 'i:: tJ1'U fl1 'i 11~iJtyl11Y1 H 1Y1 tl1f1'lt'1'A f ~ h\'i'tJ fl1 'i 

tli'l1tll ~110''UUlh 'tJYI~tlO~' ~tlmrflLltllJ ''U'i::l1';iHLltl'Ul1\htlfll'i'lt1'Uf~ 1 L~O~ 'nnHllJ 

" '" 1 ... " '" '" ... ".1 '" ... • .J," · ff'iH ~ A tl1Jfl 1 Fjt'l'OlJ 1'lf11Y1t11fflt'l'9l'i ,.1'U 1'U 1 Yl1'U n1JlJ'i::L1JlJL'nOlJ1fl::l1lJ 'UYI ~1J1l11fl1 

fl111J t'l'OAfl ~ O~, lJ fll'iA 'i1,. , \l fl::U 'U 'U 'i::l1';h,UflitlfltJfll~t'I'O'U 1 ~tI' ~tlA'i fll'il11filn1JtJ'i:: aYi t 
ffl1n1J~'Unll1111t'l'LiJtlfu1J'U (Spearman Rank Correlation) 1 Atlfhn1JtI'i:: aYlit'l'l1 nmi'Un (r) ~'A 

" '''' .1 'tI<f a.... " , , " , '" 1l::AO~1Y11fl11 0.7 'U'U ll'H10111Jfl111JffO~fltlO~ 'Ufll'iAn,. l1fl::U'U'U 'U'i::~l1tl~ (LV1JO'i 

~-1f11'n'itlmw, 2550: 152) Fmfl1'i11fl'i1::M'tJ'i1fltJi1 filn1JtI'i::aYli tl'l1 n1Ji'U .fi'UO~fll'iA'i1" 111' 
• "~Q.I" " Q" Q,I d. QI Q,I 0'" .d 4 '.cl " 

fl:: U lJ'U 'i ::l111~ Fj 1,. tlfl11fll Fjtl'O'U 1Jfl11 Yl1fl11 0.88 YI 'i:: A 11lJ tltl'lflty .01 C)f ~ (\ 0 111J fl111J tl'V~fl ~ 0-1 

l'Ufll'iA'i11l l,rfl::1I'U'U 

o .c::t. "21.q" I ..J 1 
1. 7) 'U 111 tJ 11tJ 'i ::11J'U m:: tJ llJ fll mfllJtyl11Y11~ 1fW1ff1 tl'A 'il11fllfl111JL 'YIt1-1 'U 

~ I ~ Y Y 

1I"::fli'-1V121Atlll'U'i::tJ::lh~n'Ulr1'U11"1 1L~O'U 1l1flU'U\hmal'U'Un~ 2 fli'~'UO~~1~U1Jlnlfll'i .. 

~I d' .d • cv tI .q ~ cv Q,I tI 1 " 
U1J1Jtl'llJU'i1l1J'U (Speannan Rank Correlation) C)f-1flltl'lJ 'i::tl'Yl1itl'l1fflJ'Vi'U1i'UO.:JH~fll'iA'i1ll l1 

. " .. 1 1 " '" <f. .1 ~ "!1 "" ",.1 lY1U.:J 'U fl1 'iA'i1ll l1fl:: 11 lJ'U ,.lfllJlJ,..:J'U 1111J1JlJ'i:: llJ'U m::1J1lJfll'i UfllJUll11Y11.:J1Y1Ulfl'1tl'A'i lJ 
u 

.1...... vif'" Il"d 2) U1111lJ'i ::n.JUfHUHIVI\llnn'i::11lUfll 'iun W111nlnnrnftltTVI'i 'IHfl1J'i11J'i llJ ., 
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. . " 
2.1) f1mn Ut'l::'i'ltJnlJ~O\!~nnflLOflffl'i;hnv'lntJfll'i,.h:aihJ;\J~l\J 

lflH~l\J~~1.h::~1:ji'''lflLOflffl'i tJ'YIfl'lllJl'l1'lfllHh~ '1 

2.2) nl11U~ 'ilVflln.h::Liju 1 fl v, M'fl'i OtJfl qlJiiVllJL;~U ~UAflll ffllJ1HI 

~lLLUfl '~Lflu 4 ;;0 '~LLrl1) O~flU'i::flOtJLLt'l::fllnh~lU 2) fll'i' ~1ff~LLt'l::fl'lllJU'i::W91ff'lV~llJ 

" 3) fl'lllJflflff!Hff'i'ifl 4) fltuth"OH1U 1flVllfl'ilVfll'iunaijuiiffflri1u\hm1flLfhnuflo 

". . 
! OVt'l:: 25 \llflU UnllfuflVtq~m'ilJi1~0~fll'i1fl , UU~t'l::nVfll'iU'i::Lij\JUfffl~' U~l1n~i1 3 

9l11H~ 3 'ilVfll'iU'i::lij\JUt'l::VtqAmllJ~~0~fl1l1~' \JlitJtJU'i::lij\J F-It'lF-lilfl \llflm::tJ 11..1 fll 1 

,,~tl qJ111'YI1 ~ l'Y1Vl ffl fffl 1 

lU.lflllU,::,llU 

~" .. 3. mllJflPln'il~nnfl 

fH,~ii¥lnHl'Ul~'U'U¥lllJ'f\lh::n~flllndhb'UU1::mllJ~tH 

~n~li¥l¥ll ~¥lllJ~tl tlnlllJlJ' l' 

nrH~ln1n'l~l11 '~1'U 1 Hil u'Ul1~tl'lJ'I1'U ii,U~Hll1lJl::nlJ 

nunmnu::~tl~~l'U ntl"fl"'tl~nuullJ'n~tl~ h~ilu'Ulln:al~fllJ 

nr HF-I n~li¥l ~ 'l.i, fl Uiil1 ~ tl U'i lnUlJln tl'U ii" nll w::m vn::,j' 1 

lln::iifl11lJlhnll h 

" 11l'uH;li~muhJlLn::mu'Utln h~ilUll 

Y tI Q Cl "!1 c:. fI ;. 
2.3) ff':il~1L tJtJ ':i ::llJ\J F-It'lF-lt'lfl"lflm::tJ'l\J fll':i UfllJrulfl'Y11~ 1'Y1Vlfflffm IVitl ., 

'I Y'I _I .. 'I Y~ .. "' '" .. 
1'11'11..1 fll':iu ':i:: IlJ\J fl11lJ ffllJl HI 11..1 fllllLfllJ W 111'YIH 'l'YI Vlffl fffl ':i 11 t'l~ fll HHJ\J fln fffl 1..1 ., 

.. "'1 '1
Y
"" 1· "' '1 Y 

.. "' TVWlfflffm 'W 1'll'11iflflfHltJtJ ,Wfll11\JfllfltuCVIfll':i L11fl::ll\J\JlltJtJltJ':iflC)f (Enger and Yager, 

2001 : 63) (':i l£m::ltltlfltl ':i lfl!]"U fllflF-l1..I'lfl '1.1) II U-:J Lfltu en flntl':i:: dJ1..IF-It'lF-lil9l \llflm::tJ1\J fll 'j 

llnilqJ111m-:J 1'VlVlfflff9l lfl 0 flL1:l 1..1 3 'j ::~tJ llC1::nl11\Jfl':iltlC1:atlVll~u-:J;o-:JVtq~m':ilJ~~fl-:J fll'j 

1fl9l11J':i ::~tJfl111HnlJl':i(11 U llvl C1::':i ltlfll'ltl ':i ::llJ\J 



52 

tllU.nUJUJ 

3 

2 

1 

I ff'U 6 01 \'Ill ~~Ul m:1l111tniht 'U n91 n \'I ff6tJ 11~ ::11l1JlUi'tJUl ,mOl '\I91llJ~ 611 'U ::11l'\l6-16l\lll 6~ 

ulmll 

2.5) 11111 tJ tJUl ::liJlJ H~ Hn91 \'Ilflm:: tJ1lJ fln l1~iJ qJ11111l-1111 t.mn ff~1~' ~i' 'U 

flllUi'tJtJ1-1 11t1'1 '\I~llJ,hlLlJ::11l'\l6-101\'1n~~Ulmn i tJ1M'~l1l -1'Jw 1~~llJ 1lJ 3 l'lllJ (lltllJllJ 

~l1H'JW1~tJnfltl 'lJtllflHlJ1fl fl) 9ln\'lff6tJfl1llJ~HL;r-11f1Hff~H (Construct Validity) '\16-1 

111J tJU1:: LiJlJ m:: tJ 1lJ fl n LL ~iJ W11111l-11'n til III ff ~ l' lJ ~ llJ tl1llJ ff6~ fI~ 6-1'\1 tl-1 1 1t1 flll tJ 1 ::liJ 'U 
u 

. . " 
1) ~llJ flllfill1lJ~LflWcrlflnUl::LiJlJ iHi ~Yifl11tJi'1JtJl ~ ~~il 

"0 ~ ... I oCl" .. I" 0 

1.1) fl11LlJlJflllm~llJ'Uij~ff ~lJl::~lI!~llJ~~lJl::ff ~fI Ll'Il1::flllm~llJ 

iifl1llJ'tYlfl' qJlJl fl fl iwhlJ tJ 1:: fl61J'\I 6~ ~ ~tJ l::~14 i 
1.2) tJi'1JtJ~ ~fllltJl::liJ'U ff1lJ tJl::fltl1J'Utl~~ -1tJl::~14 i' M' i'~l\'l'U Ll'Ill:: 

iifl1llJl~lJ i tJi~~ff1lJtJl::flij1JtJfl~ij~mlJ~ 66flll1J1J1L~61\'1ii ~llJ 1lJ i~m1J0'1lJ 
~ ~ .. I q ,,,ev d " 

1.3) Ll'IlJl~ lJfl1llJlJ l::W ~ff1t1~llJ 11')f~1 \'IlJL'Yill::61\'1lJfl11lJM1Jltlfl1N 

flilltJi 1 ~L m:: ci' fl14 W:: 'Uij~H(l ~ llJ 

1.4) l~lJl~lJflW~l'Uij~~llJi,ri'~llllJ L'lflJ ~llJfl1llJ~11jflll ~1'U . ~ 

tJl:: lt1')fl.r~mi1lJnlJ ~llJfl1m~iJ\1J111 L~'U~U 
" 

o ,.Ii" , i" , i 1 "" "f 1.5) l::1Jfl11U1 lJ ')fml'll::fl(llJ 111111Jl::fflJ l')fU lJ HlltllJ111ij . . 
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2.6) U1U1J1Ju'i:aiiufn'F-In~~nOmZ1J1U01'iuO'ilq"1l111~111Vlfl'U1~f~'~i'1J 

O1nJi'1JUl ~1l0l'\l1l1l1' Ul1~n{l~ 1 ~t11J\rmlvu 1 u'izwh~iltJul1\htJonii vuf~ 1 l~{I~ Yia~nu 

ff~l~'~ l~tJihll~fff)Ul~lll1tJlfl'ln~f ~lU1U 1 lhU;11JU'iZliiulTtmhfl:;llUU~'~1J1111fh 

fl111Jfff)~flllf)~ 1 U O1'iA'i 1\1 1 M' flZ llU U 'iz'H'h~Fjiivt11Jfll~fff)U 1 AV 1 ~fJA 'i O1'i111fhff1Jthzffl1i 

nl1fflJliuIll1J1JffiuVl11lJU (Speannan Rank Correlation) l~tJfhfflJu'izffl1inl1fflJliuI (r) ~,~ 
" ,... ~ '_.4... ,... ~ 1 1 " 1'" ... \1ZAf)~l11101J 0.7 '\IU u\1~flf)11lJfl11lJfff)~flnf)~ U01'i~n' l1flZllUU U'i:;~1JfJ~ (If)lJ{I'i ,~ 

mYi'iUmw, 2550: 152) F-Inonllflllzl1'U'ilOtrh fhff1JU'iZffl1iffl1fflJ~\nr'\l{l~m'iA'i1\l 1M' 

, "Q4I.I" " 4C("" ..J..,., 0 .., .6... .c:t ~ 
flZUUU'iZ1111~F-I1\lVO'l:JfI'i F-Iff{lU1Jfll1l1101J 0.79 11 'i Z~1JU Vfflflfll .0 1 C)f~fI{l111Jfl11lJff{l~fln{l~ 

"" "" till ·H 

hHllHl'i1\l 1M'flZUlJU 

2.7) 111U1J1Jth ZliilJ F-In F-InA\l100'iZ1J1lJ O1'i UO'ilt\l111Yll~iYlVlfl'lffAf111fi 1 

fl111Jl ~V~ 1 lJ 011;1 n\l'\l {I~ H'ii V \l10 01 'i 111fi lfl111Jff{l~ flll {I~ 'i zldH O1'i~n\l 1 M' flZll lJlJlI1J1J .. 
" , " , II" tI 

tJ'iZliilJfli'~n 1 Un:;fli'~n 21~tJl~U'iZV::l;,~t1lJdjlJnnl Il~{IlJ \l10UlJ111fl:;lllJlJi.:J 2 fli'.:J'II{I~ 

H'iiv1Jllhonilfl'il::M 111filfl111Jl~ V.:J 1 lJ01'i~'i1\l 1 M' fl::lI lJlJ 1 ~v 1 ~ff~'i01'i111filff1JtJ'i::ffYli .. .. 
ffl1 ff1J~lJ IU 1J1JffliJtJfu1JlJ (Speannan Rank Correlation) ~ ~filfflJtJ 'i ::ffYliffl1ff1J~\J1r'll{l~F-In 

" , " , I 

O1Hl'i1\l1M'fl::lllJlJ1lJ'i::l1iHfli'~n llln::fli'~n 2 '\I{I.:JH'iitJllht11J 0.93 n'i::~1J\rmhflW .01 ;~ 
.. u 

, ~ 

a I Q <do 1 1 " Q.I <4 0 _I oC:Irt. ~ 
flij111Jfl111JlYlV.:J lJm'i~ 'i 1;) l1fl:: U lJ lJ \llOlJlJ \l.:JlJ 11l1J1Ju'i ::l1JlJ F-InF-ln~\l100'i::1J1lJ O1'i 

ll/lUW111Yll 'I illVl ffl ff~ {i tJ1 -Mt11J ori 1J~ 1ij Ul'l (ll1J1J tJ'i ::liilJ O'i:: 1J1lJ Ol'i llflUW111Yll 'I 
u • u 

i'VlVlfflffllftJ'ilOg 1lJfllflF-llJ10 'II) 

'

" , ... '" "... "1 1 " ..... ~110 llF-llJOl'i;)flm'il'iVlJ'i1'VlVlfflff~'i ~v 'ti"1li .. 
, ~ 

ijijOU1J1J'nVl~l ij'4 i' ml'Vta'l.:JllJll1 ijTJWfll'Vt;i~ 1 ~vihj'lJ9l{1lJ 1 lJ Ol'iyt~lJ lLlF-llJ O1'i iflO1'i 
~ 

d. Slev.c:li 

l'iVlJ1, ~'IlJ 

2.2.1) ffOlJ 111 "Offll 'i i'VlVlff1ff~ f 111 fltJ'i::ff.:J fl'll ij 'I on i~01'il~ VlJ nl'iff{llJ .. . 
.c:. " .ct SId ., III d." 1 Q,,4 ., 

1'VltJlfflffll'i F-In on l'i VlJ l'Vlfll~111.:J nl'i \l~ ffl'i::01 'il 'i VlJ 1,oq1J ffn::on L 'WlJ 11'VlVlfflffm 11'cl:: 

.ci "1 ! d ., .dl ~.: Q.I 1 
1Jlm!llJnl'il'iVlJl~1'1'ti"lJ'Vl 3 m1Jl1nO"lm01'iffOlJl'lJlJ'VtlJjllJ 11'Vllifffl'i1'ti" 2544 l1n:alJijl1l 

'ilVl'ti"ll'VlVlfflffll f,t tH 'Vt "'I 'IllJ \l1011 U 'I ffij ii VlJ ffn::on ii tJlJ ~i'Vl Vlff1ffllf 11'cl::fiijijfl'iorilJ 
~ ... ~ ~ 

ffn::onL~ VlJ {i'VlVlffl ffll { 'lJij'lfffllUlJff 'Ilff~1J01'i ffijlJ i'VlV1f1'lffll {un:: 1'Vl fl 1 lJ 1 nrkriij111 1 tJ 

yt\PlJlJ1ltlU'ilfJi'ti"1 ij'4i'mr'Vt"'I'Il\Jl~ijTJWfll'Vt;i911h:;oij1Jfl1V111.hVnl'il~VlJf ~llJ1lJ 4 mi1fJ 
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'~uti VHrHl'H"!H'~ VH'H1Uln6n'~ vH'~ ·nu'~iB'ul11J~ U~::VH'H1UfJfl'Yi6lytV~ l,r 

t'l'6~fl~6~t11Jm1~iIlIUln116'41mr'Yi~~~lUU~::fl111Jt'I'l1Jnn lUm1llllilOJ111l11~1l1Vlfflt'1'Al 

2.2.2) 1.hlif6111t'1'11::'\l6~ll~~::l1U1Vm1l~Vuf1Jlfhl1U~li'luuNum1i'~mll~vuf 
l::V::Vl1 1~rJ1.h;fuA6uml~llijufi~nn1Jmll;VUnllt'l'6U1l1Vlfflt'1'An~tll~1i66nll1J1J 
~.. ~ 4" : Ai ~ ~ 

5 '\lU fl6 1) '\lUl::1JilOJ1111116fl111JA6~ml 2) '\lU1lfln::l1uu1l1Hlunn66nll1J1J 3) '\lU 
~ ~ 

fhl1U~1im166nll1J1J 4) ,j'U66nU1J1Jll~::tJ~U;\~lU 5) ,j'UtJl::lijUN~~lU 1Jltll11U~111"6 

ilU1Ui111J~ ll~::N~NnA~lnm::1J1UmmllilOJ111l11~1l1rJ1fflt'1'Al A~Aln~~ 4 



cl ~ d <Q ~l ,~ 'I ct" 
Pll11U14 fHlm'IlJfll'Il'IfJUfll'HHIUlf1fJlfflff91'I ~w ~11i66nU1J1J'UU911iUlfJfll'Il'IfJUlU~:: 

fI~flii91' lnm::1J1Ufll'I ll~ilfY1i lm~1f1fJlfflff91{ nfJ1~1 6t! i' n14YC n~~ lUl~ 6flWtl1YCY191 

, ... f 11\fltJnll1ltJU 

fI'll1Jl11JlfJ'UH 

Yln~nU 

1. ~\n::lliJtlJ11111;8f1'l11J~8~ml 
t __ ~ 

2. "Ul1fl"::11"UlYl1~ lUm1880U'U'U 

" 3. <UU nll1Uflii0l18 8 OU'U'U 

" 4. <UU 88nU'U'ULU,::tJ6m~lU 

" 5. <uutJ'l::LiiuHM1U 

.1UlU fUIHG'Unnnl::mUnl1 

tll,.~ "r\'iJ'Vl1ml~lnt11ftlcrfl{ 

2 
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YlnH1U1flf)n ,~: 1. ~Ul::'4iJtlJ11111;f)fl111J~f)~ml .. :., -- ~ 
1fl 'l f)~ m f) ~U1YlM1Uf ~ f) l'YIfltJ 

tJ'l::lfl'YIU~::tJ'l:: ltJW 2. ,TulLfln::l1uu1Y11~lu01'lf)f)nu'U'U 
" 3. <Uwlll1'\.j fl ii O1'l f) f) nLL 'U'U 

" 4. <UUf)f)nLL'U'Uu~::tJiim.:nu 2 

5. ,TutJ'l::Lih.JF-IM1U 

p 

Yln~ ·nu 'liiFl'Ul11Jfl : 1. 'li'U'l::'4iJtlJ111l1;f)fI111J~Mnl'l 

m'HtJ~tJUltJVtn~~lU 2. ,TU11fl'l1::l1LLU1'Y1Vllu01'lf)f)nu'Uu 

" 3. <UUt1111Uflii01'lf)f)nLL'UU 

" 
4. 'li'UtHJnUU'ULL~::tJii,j9i~lU 2 

5. ,Tulh::Li'iUHM1U 
p 

.., !1 dI " 1. 'lJU'l::'4utlJ11111'lf)fI111Jflf)~m'l 

2. ,fulLfln::l1UU1Y11.:1 lu01'lf)f)nLLUU 

" 3. 'li'Ut1111Uflllinl'lf)f)nLL'UU 

4. ,fUf)f)nLL'U'Uu~::uii,j9i.:llU 2 

" 5. 'li'uU'l::Li'iUHM1U 

'l11J 24 

. ~ 

2.2.3) lh,j't1l.!~'illn;n'Il~Vi 4 ~~'Yil11flU'IlfJl1UlfJ~lU1Ul'l~l1lJ~ 4 l1UlfJ '~lIn 

'Vi~~~lU ffr 1~ i~ 'Vi~H1Ul~t1tl i~ 'Vi ~~~lU ilJii1'u l1lJ~ U~::'Vi~~~lUfJfl'Vi tI1~fJ~ l~fJ~~fi'ilm'IlJ • 
tl1'jl~fJUtll'lfftlmhJ~ll1'~:: 2 il1lJ~ ~lU1U 12 ff'U~111'11~1~~tl1'jU'I::liiufl11lJffllJlH11Uf11'j 

llA'1Jt1J111f11~1'VlfJlfflff~{ ff'tJ~ll1'~:: 2 i11lJ~ ~lU1U 4 ff'tJ~ll1' 'i1lJi~l1lJ~ 32 i11lJ~ 11~6 16 

ff'tJm11'1u 1 tllfltll'lfYmn ~~llff~~1u~1'jl~~ 5 
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. . . 
'" ~ .. "1"8,,.8.:1 

"'1' .. 
'VlnH'n 

1-2 6 

2 3-4 

3 5-6 

4 7-8 6 

5 9-10 

6 11-12 

7 13-14 6 I 

8 15-16 

9 17-18 

10 19-20 6 

11 21-22 

12 23-24 

13 8 

14 27-28 

15 29-30 

16 31-32 

32 4 

" 4d. QI Q" I Q.I I cI". 
2 .2.4) 1'\JV'UU~l.Jf)11~91fl1·H<HJ'Ul'j1Vl1'U1VVl~ 4 11'U1Vf1111'W'Ul ~1'U1'U 411~'U 9l1lJ 

Lii' U111'C1'11::~ fll11'U91 1 ~1 Mtn UtltHllJlif U111~9i'u~ fll1'C1'U'U hW11tnl::11' H~ fl111~ V'Uf~fIl91111~ 
_I 0' od "... .cI ... 0'1 1""''''' 1 <!i ~911n::ff ~flfll1L'jV'U I fl~m'jlJfll'jl'jV'Ufll1'C1'U'U1V1tJ1ff1ffm 9ltJ 'lf11HHlflLL1J1J ~Wfffll:ll~lfl 

" , . 
11'j ff1 'j U Cl:: ~1'U 1 ~ v..; '11 'U Ll Cl::llH tJ'j:: 1 Vlffn lfltJ1 n1JflU 1~ V'U flU 'C1'U 'U 
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• ...... f"; ".1 • ...,; ell ... ... .. 
2.2.5) U1UFfU fl1HlPlO1~ l~ ttu i. Vlff~H'UUlffUn~nnnl~tt"l1hm4nVlttlUl1U1i 

.. .;. , "" ..J...,., A:l .a. .o&e::Ir. ~1 
vt ~1~ W 1~"j1~ffnlllvtn 'H'Unlffu nu U :afltt1fl11 fl 1~ ~Plfl ~ fllllJ O1'l~ ttu m~ ffnU1Y1 tt1fflO'~ ~ AfJ 

II 

'rnnnflUllllll~n::,jU91nU uft'1'hlJltB'lItJ~~unt'U 

2.2.6) U1U~Ufll~iA01~iifJU1~'~i'lIfll~tJi'lItJl~Utrl'U~llJfllUU::Ul'Un~m~1~6~ 

tJlmn 'tJhr~VlHfJW1~~nll~lU1U 3 tilU (nfJU1lJ~"HflWl~'UfllPl~\.nfl fl) ~n~ 

~ 1I1~ W l' U~lUfl11lJ91 ~ ~911lJ ~ AtJ~::O' ~ flflll L1 fJU l1V1t11ff1ff911 9lnnA lIUfl11lJL11lJl::O'lJ'U6~ 
" . " . .., .,.,., 

n16'H lnU llJ l' 'If' U flll iPlnll fl~ ~lJflll 11 fJU fll~ ffnu ll1nl1Pl1Ulflll61!' fll4vtnHluun:: 

fl11lJO'1lJl1(1 'u01m~i1f\l'H1Y11~1V1tt1ff1O'91{ 

2.2.7) Ul~m O'unuu::'U 6~~VI ~ ~flW lWj~nllnlJ'~1J1tJi'lItJ~ ~Lltn 'UU~ti o1~ 
... ... ".,; 1! .1 1 .1 " " ... ~ • 1 ~. ... .: 
~Plm'H~ ttuIVI O'll~'UU AfJO'~u'U nlO'unuu::'Un~ rjVlHflW lPl1llJU u~::IAU911~ '1 PlH.t 

" " " 1) ~lUliltl'Hl ijff~Yifl1~tJi'lItJ~~ ~~il 
1/ ., f 

1.1) 'liu~~u 1fl1~1~lJfhmlJl;16lJ lt1~ hJ~l1iUO'i1f\l'Hl LrtmhtlO'~tJ 

llU1Vl1~1l0'i1f\l'Hl'UtHmilJ' ,ri'fll~U I,$U fllmlJL~fJ1nlll1ifllll1O'lIf\l'H1 l1iflllVlfl 0'611 fln' t 

iO'~~tJmW l1m~1t"u01nh::~lJ! fh't~lfJ th::ffYlifllvt fl11lJtJ~::'HUA fl11lJO'::A1flnAL~1 
clJn"l 

. " 
1.2) O1'i omu fl'i1fJm'i ~tJmwn' tun::'liu~6u' u01nJaU~~lUfl1H)~ 

" " ,
Q1 'QI" "1'" , U 'Uu 6tlflll UUlJl flfl11'UU O''i1 'Ifl11lJl '\J 1 ~ L vt 'i1::lJfl11lJL11lJ 1:: fflJlJ1flfl11 

" " . 
1.3) l1i O1'i66fl1IUUfl1'i 6vl U 'liU~~UllJ1flfl 'h'liu llfl'i 1:: M 1~6 1,r .. 

" 
11:1U' tJ~llJ'liU~6U'U6'111itl6fl1IUU 

" . 
1.4) 1 U'liU~\PlJU 1fl1'ilYilJ,j'6fl1mlJl ,r,:rfll~ fJU i~11Plnh1l666flU 1.1U .. 

';'.1 "" .. .;. 1""" "11 ".;. "" .. .1 0' "U'i::fllJ! l'Vitl mflflfl11lJL'U1 ~ Um'iO''i1'1O' nh::fllJ!lJ1fl'UU 
" . 

1.5) 'Ii utJ 'i ::Liju tJ n: ffYl i ~H'fl1'i LYilJl~lJ 'i1 fJn:: LVfJfl I,$U fl11lJO'::fl1fl 

'i1fll~1 fl11lJth::'HUfl flnti'lJYlU un::th::ffYlifil'Vi~TI'I'Vi6h'U6"mt 11:1U~U 1~61,rl,j'11~H~~ . . .. 
'U6"~,,tJ'i::~l4! 

2.2.8) ,hUHUm'i ~flm'il~ fJuf~tJi'utJ~ "uft'1' tJVlfln6" 1 tnu,:rfll~ flU]j1ifJlJfffllJiu 

~ 1 I~mn,j' tlUfl'Vii 6~'\J6"UHU m'i ~flm'il~ flU f m\' 1U1lJ1UO" 'UtJi'1.1tJH Vflfl#'I'H cl"ri6Ulh , tJ .. . 
ltYllln6"nUflcilJ~';mv1"l9itl 'tJ • 
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o ~ ~ v 
3. fl1'ifllIUUfll'iflfl~8.:JU~~IflU'·n'U'iltl"81J~ 

fl1'i1~fJfli~if~11UUfl1'iYl~tl6~n1J\r011fJU~1iJUfl~lJ'YI~tl6~~1fJ~U16~ 1~fJ~11UUfl1'i 

.. " ... , 
3.1 "U'fl1t1UneUm1n~n,e~ 

...., 1 1" ~11UUfl1'ifl6Ufl1'in~tl6~ ~fJ 'IH1tll 1 

" ... ~l 1 ".,.... ., , ,_ .... 
1Y1fJlf111'l'~'i ~fJ 'lf11i66flU1J1J ~~~6 uU 

J Q.J...r::l ~ "1 ,"...... i" 3.1.1} 'lfU~nlfJtl~l6fJ~1fl(J1fl1Jfl1'il'ifJUfl1'i1'l'6UTYlfJ1f111'l'~'i ~(J 'lf11i66flU1J1J l1 

. " ...... " 1 ,.... "-• ... U01'ifJU1'Ul ~ Ul'i6~~6 u'U 

" 1) fi~0'i'i1J01'il1fJU01'i1'l'6U1'Y1fJlf111'l'~11~(Jlfi1i6601I1J1J~11J~U~6U~H '1 

2) 1~Q\h::1'I'~fl' li6uL'UlUfl1'iL1fJU fl1'i::~lU~~tH1.1~,j~ ~tl6~~U,j'6~fltl~iU 

fl1'il1fJU~'i::'4' -n U1.1'i::1J1tl'ilfJ1'lfl (course syllabus) 

3) 1J 'rI1Jl 'YI 'U 6 ~ 11 fll1 (JU i U fi ~ fl 'i 'i 1J fl1 'i 11 fJU fl1 'i 1'1' 6 U 1'Y1 fJ 1 f111'l'~ 11 ~ fJ i ~1~ 
66flU1J1J 

" " . .... 
3.2 "U~l'UUm'i'YI~HltJ~ 

" . . o <C:l cv q QI I oCt)l4 t.c::t .a cv 

~lL'U'UOl'i~~Ol'il'HJ'U01'HH)U'rI~ 4 l1U1fJOl'iL'ifJUlfltl l1U1fJ'YI 1 LHH 'VH1~~1'U .. 
1'I'~H'~ l1l-hfJ~ 2 l~tl~ 'Vi-cl~~lUltitlflL~ l1U1(J~ 3 1~6~ 'Vi-cl~n'UhjiHul11J~ ua::l1U1fJ~ 4 

'Vi-cl~-nu~fI'Vitlii(J~ '~nml1U1fJa:: 6 i'111J~ n1Jna1~'~iufll'i~~fi~m'i1J01'iil(JU01HftlU 
JI , I "1 II, 

i~l1U~ 24 i'111J~ hWl~mhOl'ifftlU~~U~1UYi 6 'Viqf1iOlfJ'U 2552 iiUq~1UYi 29 U0'i1f1U 

2553 

d "I o.c:.. QI.:::to Q"I 0' 
3.3.1) Ol'i lfl1J'i 11J'i 1U'U tl lJ a fltlU Ol'i 'YI~ a tl~ ~ll U U 01 'i 1~'VH1~0'i'i U01'i mp fl'hl 

'Vi-cl ~ ~lU 'Utl~11 011 tlU fl~U'YI~ a tl~~ 1t111 'U1J1~fl11U~ 'i::l1 11 flrl U fll'i tllj i' mj''Vi-cl~ ~lU 'Utl~11 flii fJU 

1.1 'i:: LlJU 1 ~tIlr fl11 fJU ua:: L1'U1Jffl'i 1 ~Ol 'i1.1 ~11~1'~ tlOl'i tllj i'mf'Vi -cl~ ~lU'Utl~ir 011 fJU 1 'W 1 ~na1 

20 U1Yi ua:: l,ru 'U1J1~fl11U~ 'i::l1 ir fln 'U fll'i tl'U i'mf'Vi -cl Hl'U 'U 6~ ir fl11 fJU 1.1 'i ::11lU l~tlH1.1flfl'i t)~ 
~ , 4Ii 

llnir flLl tlU 1~ t) tJ 1 d ~ ~1.1 flfl 'i t) ~ i U ~1.1 ~ 1MIl 'ifln t)u fl1 'i 'YI ~ a tl ~ ~ 1 flJ U tJ 1~ a fl1 'i 1~ L \l 'Vi 1:: fl11U 

... "l ... ~ ... ...... -I '" 1 ...... ... "1 m::: 11 'U fl'l, U 01 'i 6lj 'i fl'hl'Vi a ~ ~lU 'U t) ~ U fl1 HJU 1J 'i ::lUU ~ tI'U fll'i fJU 11 a :::f111um:::11 'U fll 'U O1'i 



59 

tl'41'n"j'vrtr'lHu'Utl'lUflt1tJ'U1.h:aii'U 1~tJ~tJflmtl'llJTYI~11'tlUfl11lJU91fl~H'Utl'lfl::U'U'ULUgtJ l~tJ 

, ~11'il9i'YI~ 11'tltJfhil (t-test) 'Ymil fl::U 'U 'UL U g tJfl11lJ911::'HU flil 'U fllHI'4 l' fl"j'VU;H1U 'Utl'l 

UflL1tJUtJl::Liiu 1~tJuflt1tJ'ULLn::tJl::Lij'U l~tJ~tJflflltl'l '~9iHn'UtldHihrtJti1flty'YI1'111'ii;i~1::AU 

.05 

Q ". "" Q': •• 
3.3.2) flllLntJ11U11lJ'UtllJnl::'H11'1flll'Y1~ntl'l LlJtlL11'1V11'UfllHH1UUAfl::'HU1tJ 

flllL1tJ'UrU~1 1 11'u flt1tJUff '1~fl'll'U~ h"tJiju;i 'A'un H'Il::1Jfl11lJ~ tl'l flllulli1ty'H 1 UtJtJ'lflfH 

"... 1'~"''' " ~ _I ... .. 
flll 11'1 H"fl "fl91 V 1 fl fll:: U 1'U flll UfllJ ty'H 1'Y1 1'1 1'Y1tJl ffl 11'9'1 1 l1tJ'Il'U fll1 11'11'1 11' '1lJ 1 ::~ll! UUtJ 

u'U if fl"fl"~ 9'1 \)1 flfl'S:: U 1'U fll1 ulli1 ty'H 1'Y1 1'1 1'Y1 tJl ffl 11'9'1 1 U m:"fl"~ ~ \llflfl'S:: tJ 1U flllullllty'H 1 

'YIH1'Y1tJ1ffl11'911~Ufll1 tJ'U 11'!H~'U '~un Lfl~tNnlLU~ hHh'U'Ul~"'fl"'l Lfl~tl'lflltNJll'ti'l 

11 11' 'I tlln 9'1 ti' ~ tlU.., ti 'ILL 11' 'I tlln9'lU LL tJ9'I L9'I tl~ tJ fl tl9'l 11'11 fill lJl1L fl n:: Mfl::U 'U UL Y1tllHl 11'tlU .. 

&I U mh:: I ij 14 

2 . ll'\..Jmh::lij'U~,,~lifl~lnm::'\..J1'Ufll'j 

LLO'ilty111'Yll~i'YIUlf'l'lfffll 

l. H~'j::l.Jfl111J~tHnTmO';:ltY11l 

2. 1l'\..J'\..J~l"eJ~m'jff~l~FH'I~limlnm::U114m'j 

1l00il ty111'YI VI i'YI Ulf'l'l fffl 1 

.., d 4 "!1 
3. u'\..Ju'\..J14'Y1n~"~"fl~lflm::'\..J1'Ummfluty11l .. .. 

'YIl~1'Y1Ulf'l'lfffl'j 

I. ~,,~lifl \llflm ::U1'U m'mO'ilty11l'YI Hi'YIUlf'l'lfffl1 

.. ~ '" ".I 
'YI'Um'jU'Uff'jH~'U 

d "'" "j d': '" " " 3.3.3) fll'Hfl'U11'U11lJ'UVlJfll1fl'lfl11'Y1flcHI'l L1ItlL11"HI 11'U fl11L 1 tJ'U fll'HHlUmn 1 'H 

ir fl L1 tJU Yi 1 fl11 tJ 1:: Liiu fl1111 11'111 1 'itll U fll1 LL nil ty 'H 1'Y1 1'1 1'Y1 tJlffl 11'9'1 n fltJ i ~UtJmHl tl 

m::111Ufll'Hlnilty111'Y1H1'Y1tJlffl11'911 l~L1fll 8 i1111'1 LL"::1fl..,q~fl'S1lJfll1Vl!1'mr"'''H1U 
'Uv'll! flLl UU ~1tJU 11111flfl1111Yl1::'Hir fl fl U fll1 V'4 l' mJYI" '1'11'U'U V'Iir flLl UUtJ1::Liiu 1 flUl1 flLluu 

u,,::ul1mhn\lfll1tJiju~1'~Vfll1Vl! i'mr"''''I'Ilu'UV'IirflLluu 1 ~L1"1 20 ulVi u,,:: 1 M'Utl1111l 

fl1UJ911::11ir fln U flU VU i' mJ"''''1'11U'UV'Iir flLl tJUtJ1::LlJU lfluH'tJflfl1v'IunirflLl uUl~ml1ri 'I 
~ . ~ 
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~.., ~ J. CII .Q -'" l' • cI A Q., 

fl1 'l1 ~ II fl 'l-3 'U ~ 11 'U 'U fl1 'l11 fl 'l1: 11 \I () \t fl ~ 111 1 U 'l 11 fl 'llJ fl'1 1 l ~ lU1l't () fl1 'l1~ lin 1-3 

" 
tY-3fllJff1f1'A{(Statistical Package for the Social Science: SPSS version 15.0) 1~lIih1l1fl:16l1~A-3U 

1. fl't)~~' rh.J fll'l111tltutnl'tlflt ()-3li() 

1.1 fI'()~~' ~111fJtu flll't'\J ()-3U lJ1rl~fl11lJ~'l::l1U flf' 'U fll'l ()'4 i' fll:i'l't~H1'U'\JtH 

UflL1U'U UlJlJ1~fl11lJ~'l::l1Uflf' 'Ufll'I()'4 i'fll:i'l't~-3-31'U'\J()-3UflLl u'UU'l::lii'U l~u~uflfl'jtH un:; 

. ". 
11 lJlJ 1~ fll'l U aU~l'r7 ()fll 'I tl'4 i' fll:i'l't~ -3 -31'U , ~fl1 1 111fJ tu fl1l't'\J ()-3 UlJ lJ 1~ n -3~ UlJ' 'U;! 1'U fl11lJlnfH 

hW'~~mfflJl.h:;i1ntUtlflVh (a-Coefficient) \I()-3fl'l()'UlJ1fl;!1tJ 1 u'lummhlhlu SPss 

version 15.0 

QC\.ci, '" .... "" 2. ff\l~n 'If 'Wfllnlm1::11'\J()\!fl 

.c.~~, tloC:l." Q.I " Q.I ., Q.I QI.ct" 

2.1 fI'(l~n 'If1lm 1::11 fl::U'W'Wfl11lJm:11 'W fll , 'Wfll'l()'4 mlll'tn-3-31'U'\J()-3'WflL1tJ'W h 
, do - t .cd" - ,.cd Q.I 

fIll~fltJ (X) fIlmflU1()tJn:: (X roan:) 1l"::ff1'\.JllJU-3llJ'WlJ1~1!1'U (SO) ~lfllllJlJ1~fl11lJ 

~'l::l1uflfl 'W fll1 tl\.! i'fll:i'l't~-3-31'W'\J()-3U flLl tJ'W lm::lllJlJ 1~fl11lJm:;11 U flfl'W fll1 ()'4 i' fll:i'l't~-3-31'W 
.., '" .1 ....,. ". 1 ,. 'I "1. 1 0 d • 1 ...." '\J().:!'WflL1tJ'Wu1::llJ'U L~tJ~uflm().:! l~tJ l'If U'lllmlJff1l'l~lu SPSS version 15.0 l't\lnW1'\J()\!n 

1 ". .1 'I" '" i "' ..... 1 • '" ".1 co ~ tlnlJ II ,,:; '\J ()\!" ~111 'W fl~ llJ u 1:; lfl'Yl'\J().:!f)U 1 'Ifl't n.:!.:! 1'W 'W'lf1~u'l:; ~11'W un 1u1:;llJ'U Hn 

fl:::U'W'W 1~tl1.hTl1m ~tJlJ1~m:::,jlJfl11lJfl11lJm:::l1Uflf~llJlflwGti'~fhl1'W~ (mlJ1'1f1fll'I , 2535: 

24) 



~lGM.n.~::!.rtlPGttUt-E",tlu£hG!'LUG~l~LLQr-!.LU 6P'1 -~'O 

~n.~::!.f\ lpG ttu t-E ",tlu£ hGnUG~l~LLQr-!.LU Z 6v'Z -O~'l 

UUt~n.~::!.rtlPGttLt-t-E",tlu£hG!.LUG~l~LLQr-!.LU £ r-~tt~ ~'Z 

flUmttltld tt.t!.U ~lnA. ru~::!, ttttll::Yn~::.t ... ,.. ,.. 

(vZ 

:~£~Z 'nULJI,~rtW) ~tt"L~~~mU1rtL~~LLQr-!.LUn.~::!.~!Lrtf)~ tl1L~Ltt(H~l tttt11::~\'Hm!!'::!.r-

tim 
" 

~ ~ 

ttt L ~::!.rI ~tJ(,t\l ttL H ~ M.J(,l.tLU t-G I\. IAm::.t rIrt L ~ ~ rtG n.:: 1111 rt t w ~111 rt G I\. LTtH L ~" Itt 0 1'-~J7 ". " 1-" ,,~ 

O'~l UO!SJ~A SSdS r-h ~lqmWt1.tr-l UL~ t1.f) ~lU ,ttt-Gn. ttLH EM.,tlu £ hG.tLU G~l~LLQr-.tLU 

~tn.n.ttUL~tttttt::ijt-GRt (as) ttLi.t~Lrtttn.tt-f)n.mt.L!::~n c
unQl 

X) ::~(mW~tllLij (X) f)l1tllL~ ". :=r I _ ":="._ ~. 

~ l ttf) ~tu,tt t-GI\. rtL HE M.,tlU £ hG .tLUG~l~LLQ r-!. LU tt tt 11::~;t::L!. ~1 ~~ l ~~~.L! £'Z 

rttL~::!. rI ~tJ(,tt 1 ttLH~M.J(,l!.LU t-GRtIA.t.n::.t rIrtL ~~rtQ n.::~t1 rtt!'f) ~l~rtQ n.L m!.L~ M. 
".. .-~J:r" Itt" .-" ,,~ 

(lS~H) ~L~n.G.u~IA~!;!.u(lt ~t-G~~IA .tLUt-E "::1111 ttG!J t-~ t-GI1 ~lArt ~U ttl; l~ttf) ~1U ,ttt-G Rt ttL t-t-EM. 
" . 

flU.t hG.tLU ttltu tt "::!. ~rtLt~(m tlm tttt::~n.f) IAmf).t rIlt un t-G WU rI~m~lttrt1::!.rI ttf).t tu tUGI\. 
~ '" " ,. l'" '" ""-~ ,_" .,. ,-'" '" 

ttU t-E M.~U! hQ!.LU tt tJu,tt "::!. ~rtLt ij~!-n.n. 11 ::~tt tt(l ~1U,tt t-G Rtt\LH E M.~U! hQ.tLU tt tJ U !t"::!. ~ 

rtLtij~tn.n.ttUL~tttt11::~t-QRt (as) ttLi!.~Lrtt\n.tt-(ln.mt.L!::~tt cml X) ::~(lQ.t(ll1tl1L~ (X) ". ~ t _" F' I _ 

(ll1tl1LijJ(,1 f)~l ttLHI1M.flU!.hG!.LUtt1 tUtt"::!.~rtLtijt\t\tt::~"::U~ltJ(,1 1A.~l).L! Z'Z 
r' • " ~ ,. , ". "" ". , ~ "F'~~ 

t-lf1n.!f1!.tijn.~::.tt\lPQttLHEM.~u!hG!.LUt\tJU!t"::!.~rtLt~ 1 ~L'l LtUL~ 
I ~ 

~ l Gt.ln.~::.t t\ lPQttLH~M.~U!hG!.LU tt tJU!t "::.t ~rtLt~ Z VL"Z-~L'l 

~n.~::.tttlPQttlt-t-~M.~u!hQ!.Lut\tJUl\"::.t~rtLt~ £ 617'£ -~L"Z 

v r-~t\Rt ~'£ 
r . ULrt~n.~::.tttlPQt\Lt-t-~M.~u!hQtLUt\tJUl\"::!.~rtLtij 

flltt"ttltld tt.tty~bM.n~::.t tttt n:m rt ~ ~ t .. ,.. ,.. 

19 
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2.4 fffl~~'~1lfln:affl~tl'U'Unl'lugu~lLi40nl'l0'4i'mj'vt~;,~'n'U lf1V'~fl1lUgV (X) 

fl1LUgVrOV~~ (X {BIRI:) tl~~ri1'UlrlV~l1J'UlJl91'l!1'U (S.D.) 'lIO~fl~tl'U'U"lntl1J1Jri1n'nlnJgu~ 

1~ om 'l 0'4 i' nli'vt n ~ ~ 1'U 'lI O~ t1 011 V'U tl~ 11U1 vm fi V1JfI~ tl'U'U1 U g fJm'iugu;tli~om'lo'4i' nli' . ~ 

Yfn~n'U'lIo~t1011v'UfhrJ'UmilJflfl~Oni~tlo'Uu~~l1n~nl'lflfl1'l0~ i;'l'HU1'OJJ1'l1f1v'l1lJtl~~ 

'OlJ~ ~ 1U'U mnlJu 'l~1tlfl'V0~ nl'l' ~l'tn~ ~1'U' 'UY191U'l:: 'lTl'U t\'1fJffO;iflflff01Jfl1fi (t-test) • 
... ... ~, "..... 1'11..... 1 ,,,. ~ 

2.5 tYCI91fl 'll'11fln~11f1~"'U'Um::1J1'Unlmn ty111flH1flV1ff1ff91'i flV 'll'fI1lU~V 

(:x) 'In 1 U'lllmlJri11~'lu SPSS version 15.0 "~1U'l::Lij'UN~fI::ll\J'U lflV1hfl1lUgVlJ1ifl'l::AU 

".ct 0 oCII 

fl11lJff1lJ1HI911lJLnWcr1flnll1'Ufi (mlJ1'11'lnl'l, 2545) 

fl1UJlnnu 
fl1 UH11lJ lUI 

" 3.5 ~uhl 4 

2.75 - 3.49 3 

1.75-2.74 2 1 "!1 .. ~" '" , " fl11lJfI'llJ1Hl 'Ummf)1Jty11111H111tJlfflfl'~'H)~ U'i::~l1J'rH) 'If 

~hf)'h 1.75 

.c:.~.dl"CIo".Q "~Cl ~ i 2.6 ff()91fl 'll'11f111::11fl::U 'U'UN~N~91 ~lflm::U1'U nl'l LLn1Jty111flH1flfJ1ff1f1'91'i ~w 

l~fh1il~tJ (X) ~lfllummlJ~hl~~~U SPSS version 15.0 LL~1U'l~lij\JN~fl::llU'U l~mhflml~fJ 
Q,I cv d'..do.c:. 

lJl~~'i::~m111lJffllJ1'i()mlJLnwty\'YInll1'U~ (mlJ1'lflnl'i, 2545) 

fl11lJl1lJ1U 
fl11lJD'llJl'HI 

2.50 ~uitJ 3 
, "!1 .. ~" '" '" fnllJfI'llJ1Hl Uf)nllf)1Jty111111nl1mfflD'~H)~ U'i::rlUrllJlf) 

1.5 - 2.49 2 fl11lJfI'llJ1'i(l lUm'illf{ilty11111l~il1mfflfl'~{flQ'U'i::~U~ 

0.5 - 1.49 
, "!1 .. ~ " '" , " fnllJfI'llJl'i(l Um'i11f)1JUJ11111Vnl1tJlfflfl'~'ifltJ U'i::~l1J'rH) 'If .. .. 



, .... 
Uflfl4 

~., .1 ... '" _ I ",.ol ~ ... ... "'1 1 1!~'" 
Oln\l tJ'U lJ1~Q u~:: fI' ~tl1'Ytv"mnFH''UV~ ol~ 11 tJ'U OlH'\'V'U 1Y1tJlrrlf1'~1 fW '111 

V VOU 1J 1J~ ii~ VOll V'4 l' mf'Yt ~ ~~1 'Uu "':: tl1 1lJ fl'llJ 11 fl 1 'U 0 11 uA'llq/11 1'UV~1l' oii tJ'U,j't; tJlJffOill 

II 

~V'U~'U f1~tJ'~lf1''UVH'''ml11m1::'''oU'VlJ'''UU~VV01r1'U 2 ~V'U ~llJl;'t\1JfI'lJlJ~!1'Uml1itJt\~ij 

II 

II tJ'Uu"'::l1~~ml il tJ'U mlf1'V'U 1Y1 tJlff1f1'~i'1 ~tJ 1 fiivV0111J1J t\~ij 

1.1 H'" m~ 11m l::l1'fil fl't)~tl::u 'U 'U tl11lJm::l11l' of\ 'U on v'4 l' mf'Yt~~ ~ 1'U flV'U m~ II tJ'U 

u"'::l1~~m ~ (1 tJ'U 0 1~ fl'V'U 1'YW1fflf1'~i'1 ~w 1 fiivvou 1J1J 

1.2 H'" 0 1 ~ 11 tl ~ 1:: l1' fi 1 fl't) ~fl:: u'U 'U 0 1~ 11 ii ,j~1 ~ vm~ V'4 1'mr 'Yt ~~~ 1'U flV'U on il tJ'Uu",:: 

l1 ~~ on 1~ tJ'U m~ fI'()'U 1Y1tJ1ff1f1'~i'1 ~tJ' fii V()OU1J1J 

.J '" ..,., , 1'~ ~ .. 
VltlUYi 2 H'" m~ 11m 1::l1 fl:: 11 'U 'U ~ 1'U fl11lJfI'1lJ n fl 'U m ~ Un utyl11Y11~ 1Y1 tJlff1f1'~ ~'U ()~ 

II 

11 01~ tJ'U ~::l1-h~l~ tJ'U ""'::l1 ~~m~ 1~ tJ'U on fI'()'U 1Y1t11fflf1'~ i'1 ~tJ' rn ()()OU1J1J ~ ~ij 

2.1 H'" 0 1 ~ 11fl ~ 1:: l1' fi 1 fl't)~ fl:: 11 'U 'U m::1J 1'U 0 1~ uA'lltyl11Y1 1~ 1Y1tJ1ffl fI'~ i' ~:: l1-h~l~ tJ'U 

"'... '" "'1 ,,.,... ... U"'::l1 "'~m~ 1~ tJ'U m~ fI'()'U1Y1tJlfflf1'm ~tJ 'tf1t;V()OU 1J1J 

.) 
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.... J......... "fl "J" • .. 1.1 NQfl11llft11::"ftUrClftft::UUUftll1Jft1::"un Un1161f'nll"Q~~lUn6Ufl111't1U 

,,'" .... ~ !II"""" UQ::"Q~fl1111t1U fl11C1'6Ultlrllftl Cl'fl1 'VIti ,,, l1i88nutJtJ 

.. .,.. .... "'1 1"""''' .1'" 1 .,.... d II fJUlut::lHHf111l'H.lU f111 tH1U 'l'YIfJlfflff~ 1 ~W 'If'l1i (l (lfl1l1.11.1IJ 1:: llJU ~WU fll1 fJU 1Jfl::llU Ul~1J 

nhti1.1 4 fl::llUU tJnflt1fm~~~11H~ 7 

Vll1H~ 7 th'U~fJ (X) ri'lUlrlfJ'H1.1U1Jl~lJ1U (SD) 1l~::thffil~'YIVlff(l1.1fi (t-test) '\l(l~fl::llUU 
fl'll1J~l::l1\r flfl U f111(l'4 i'm4'VH;H1U~11Jf111i'1.1f '\l(l~Ufll1 fJU n(lU f111l1 fJUll~:: 11 "~fllll1 fJU 

f111 ff(l U i'YI fJlffl ff ~ {1 VI fJ 1 rli (l (l flU 1.11.1 

X SD t-test 

I .. 

fl(lUf11111fJU 3.18 0.31 1.136 

... .. 
11~~f11111fJU 3.23 0.25 

p< .05 

~lfl~ n 1~~ 7 'Vi 1.1 -h U flL1 fJtJ ~,1 fJtJ ~ 'lfJ01111 fJtJ fln ff(lU i'YIfJlfflff~nVlfJl ~ii 

(l(lflL11.11.1ijfl::UtJ tJLU ~fJfl111Jm::l1U flfl tJ fl11(l'4i' m4'Vi"~ ~ltJ n(lU fl11l1fJtJlli1ti1.1 3.18 fl::l1tJ tJ . . 
I Q I QI .::l QI Q • QI , 

ff'ltJ 11.J fJ~ 11.1 tJ 1J1 ~ 1jltJ 1 'YIl fl1.1 0.31 11 ~:: fl:: 11 tJ tJ LU ~ fJl1 ~ ~ 011 L 1 fJtJ 1 'YIlfl1.1 3.23 fl:: 11 tJ tJ ff'ltJ 

lrlfJ~ 11.1tJ 1Jl~ 1! ltJ llhti1.1 0.25 ~ VI (l gl tJLnW tt1fl'll1J ffl1J1Hl1 ::~1.1~ 1 VlfJijfl:: 11 tJ tJLU ~fJfl'll1J 

~1::11 U flfl tJ fln (l'4 i' m4'Vi"HltJn(lU nn 11 fJtJ 1l~::11 "~nlll1 fJtJ 'lil1~miHtiu mh~ijufJtht1t1J 

'YIl~ ffil~~l ::~1.1 .05 lrl(lYt~nw lfl::ll tJtJfl'll1J~l ::l1unfl tJ f111(l'4i'm4'Vi"~~ltJ ~1l1tJn~11J 
tJ1::Lfl'YI'\l(l~fl11 l~'Vi"~~ltJ tJnflt1f1~~~~ln~~ 8 
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Vll1H~ 8 fh1U~tJ (X) d-nJlfltJ,umUnVl1!l'U (SO) ml::fhn'il~flAn'OUn (t-test) 'UO~fl::U'U'U 
fl1111V1 1::1111' fl il 'U fll1 0'4 1 m:rYH;~~l'U 'Uo~ufILl tJ'U VI 111 fll1 1U i'Uo~u fILl fJ'U · no 'U Utl:: '11 a~m1 

Ll tJ'U m 1 n'0'U 1fl Vlff1 n'VI {l A tJ 1 rn 0 0 flUUU ~lU 'U flVl1111.h:: Ltlfl'U 0 ~fll 1 , fl'fa~ ~1'U 

1. m11f'l1tlOAUn'~n'11~ 

1""d 2. m1 'If~LtJ'U 

.... 1 .... 0' 
3. mnU'lf11 fl1flff'U 

4. m1Lil~";~tl11 

5. m1 1 fl fl 1 ff'Yni'ij 00 V 

l " ... 0' 6 . m1 'lfflV11'Vt11V1tJ1 
JI 

1"0 7, m1 'If'U 1 

p < .05 

"11 ..,1" "f ". fnl1Jfl1::l1l1n 1In118~1n","CI~~111f111Jn111lJ "6~lIm1U\1 

, .. " .. 
mnml1l1U'U "Q~fl11l1U'U t-test 

X SO X SO 

3.09 0.53 3.05 0.45 0.356 

3.11 0.49 3.30 0.32 1.744 

3.20 0.48 3.25 0.55 0.463 

3,21 0.45 3.27 0.38 0.504 

3,04 0.49 3.32 0.47 2,908* 

3.29 0.48 3.19 0.46 1.056 

3.34 0.47 3.28 0.47 0.574 

~ 1flVl l'l'H~ 8 LrlV11fl11::11 fl:: U'U'U fl1111V1 1:: '11 U flil'U fll1 V'4 r flll'VtaH1'U ~111'U flVl111 

111 ::1tlfl'UV~fll1 1 f'Vta~~ 1'UVl111m1 ruf'Uv~u fILl tJ'U'VtU11 U fILl tJ'U ~Ll fJ'U~ 1tJm1 II fJ'U m1 n'fl'U 

... 0'1 1"Q.cI .cI d cv"l ., .,., ... 1 
1't1 Vlff1n'm ~w 'lf11i VV flL1U U11fl:: 11 'U 'U 1 ~ tl tJfl1111V11:: '11 'U fll 'U m1 V'4 1 fll:l 'Vttl ~~ 1'U lJ 1 ::1tlfl m1 

1 fl 'Yll ff'Vt'ri'ijvo fl'l1 a~fll 1 11 tJ'U ~ ~fl11nv'U m1 11 tJ'U mh~ijuf.It;,titym~ n'il~~1::~U .05 

~lflfll'l'11fl1 1::11 fl::U 'U'U 1 ~ ~tJfl1111f1 1:; '11 11' fli' 'Ufll'l'O'4 1 flll'Vt~~ n'U 'Jf)~11' fILl tJ'U nfl'U 

"" .... "" ... 0'1 1 " ... "" .... 1 "- I "" m1 11 tJ'U11tl:;'I1 tl ~fll1 L 1 tJ'U m1 n'fl'U 1fl tJ1ff1n'm ~tJ 'lf11iflVflL1UU 91111 mnu t 'Ufl~ f;llJflmfl~ 11 

fl:;11'U'U1~1J1Yhn1J 4 fl:;U'U'U 1111fl{)Htlti~Vl111~~ 9 
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f111H~ 9 ti1L\l~[I (X) thUlrl[l.:aLlJtJ1J1~~!ltJ (SD) U~::ti1ff(ifl'YIAtn)1Jn (t-test) '\lO.:afl::UtJtJ 

fl111J~~::'nrflf1tJfll~0'4i'fll:1Vi~H1tJ~11Jfll~i'lJf'\l0.:a~Uflfl~0.:a notJfll~ii[ltJu~::,..,~.:afll~li[ltJ 

fll~ffOtJ1'Y1mff1ff~{lA[I'rnOOflUlJlJ 

x SD t-test 

, ... 
flOtJfll'H~[ltJ 2.57 0.43 1.571 

.... .. 
lf~.:afll~L~[ltJ 2.71 0.38 

p< .05 

~lfl~rsH~ 9 lrl01Lm1::Mfl::utJtJL\l~mn11J~~::""l1flf'tJfll~0'4lmfVi~H1tJVilJ'h 
" , 

if flL1 [ltJnL1 [ltJ~1[1fll~L1 [ltJ fln ffOtJ i'YImff1ff~ {l A[I' ~11i OOflU lJlJ ij fl:: U tJ tJL \l ~[lfl111J~ l::,..,,r 0 

f1 tJ fll~ 0'4 i'mf Vi~.:a .:a1tJ '\lo.:a 11 flL1 [ltJ ~ 11Jfll ~ llJ f '\lo.:a ~U om o.:anotJ fll~ II [ltJ L "hnlJ 2.57 fl::U tJ tJ 
, , 

, ..:::t I GI d ., ~ ,., , 

ff1tJL lJ[I.:aL lJtJ 1J 1~~! 1tJ L 'YI1fllJ 0.43 LL~:: fl:: u tJ tJ 1\1 fWlf~.:a ors L ~ [ltJL 'YI1fllJ 2.71 fl::U tJ tJ ff1tJ 

Lrl[l.:aLlJtJ1J1~~!ltJL"hnlJ 0.38 ~AO~' tJLntuct1fl111Jff11J1Hl~::~lJViO'~ hWijfl::UtJtJL\l~[lfl111J 
~'I::,..,,rflf'tJfll~0'4lmfVi~H1tJ'\ltJ.:a,rflL1[1tJ~11JOnllJf'\l0.:a~uomo.:anOtJfll~L1[1tJU~::""~.:a 

flll L1 [ltJ 1li LI~ mh.:antJ 6th.:a ij,rmi1fl ty'YI1.:a ff(i~~ 1:: ~lJ .05 LrlOVt ~ 11 tu 1fl::U tJ tJ fl111J~ l::,..,,r 0 f 

, tJ fill tJ'4 l mfVi~.:a.:a1tJ ~ 1L1 tJ fl~l1JU 1 ::Lfl'YI'\JtJ.:aflll' ~Vi~ H1tJ Ul10t) H~~ .:a~n1.:a ~ 10 
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.... "1 .., tI .., .., .c:t .., t ,,_ t • .., 
fll11J~'i::11 'U fl1 'Uf)1'itll! 'imfYH'~~l'U \ltH'U f1L 'i fJ'U~l1JOl'j'jtJ 4. \ltl~~lJflflH)~ fltl'Uua::l1iH Ol'i 

11 fJ'Uf)1'i fftl'U 1'Y1fJ1ff1ff~!1 AfJ 1 rntltlfll1tJmhu'U fl~l1J11'i ::1t1'Y1\1tl~f)1'i 1 ~'rtii~~l'U 

"1'1 "4,, "f 411 tllUlfl1::,,\tn \tnn81f,nVTla-1-11\tflUlnn1tJ "8-1 ntl18-1 

, ... u ... 
fl6UfllUU.lU 'nl~fll11'n.lU t-test 

X SD X SD 

1. Ol'i'~m'tlAUff~ff'h~ 2.38 0.39 2.59 0.55 2.008 

'

''''d 2. Ol'i 'lf~LfJ'U 2.52 0.63 2.84 0.54 1.971 

3. 0l'i1tJ'lf1J l'Y1'il1ffU 2.92 0.69 2.66 0.65 1.979 

4. Ol'ililflliA~1J 2.43 0.49 2.45 0.62 0.157 

5. Ol 'i , ~1 'YI 'i ff'rt li'lj tl il tl 2.56 0.69 2.80 0.64 1.224 

6. fl1'i'~fltl1J~ll~tl{ 2.41 0.62 2.72 0.56 2.215* 

" 1,,· 
7. Ol'i 'If'Ul 2.82 0.54 2.93 0.59 0.702 

p< .05 

11 'i:: 1ft 'YI\ltl~ Ol 'i' ~'rtii H l'U m1J fl1'i 1tJi' \I tl ~ ~11 flfl'j tl~ 't'itJ 11 11 f1L1 fJ'U ~11 fJ'U ~ lfJ Ol'i 11 fJ'U Ol'i fftl'U 

... 0'1 1 " ... "" "" 4 .... '" .... 0'.... .1 
l'Y1fJ1fflff~'i flfJ 'lfl1itltlflU tJtJ1Jfl::U 'U 'Um ~fJfll11J~ 'i::11'U fl1 'U0l'i tll! m1J'rta~ ·n'U lJ'i::lft'YIOl'i 

, ~fl tl1J~ 11~ tl{ 11 ii~ fl1'i L1 fJ'U ~ ~ fl 11n tl'U Ol'i 11 fJ'U mh~ij11 fJ1hti'ty'YI1~ fft1~~'i::~tJ .05 

CIt. J, ~~ CIt. Q"IQ, 4. v JILl' 4 

1.2 "~fll11Ifl11::11 fll iH1Vl fl:: IIUU f111tJ {)11V1lfi tl0l16~ 1 flllfi ~~~lU fl6U f111' 1t1U 

...... ... ~ '1~'" 
1I~::11~~fll1l1t1U fll1O'6U 1 ntll ft 1 O'Vl11 ~tli 'V 11 66 flll1111 

"" .... "" ... 0'1' " ... "" ..A "" d .... l'i fJ'U Im::mH fll 'i I 'ifJ'U fll'i fftl'U l'Y1fJlftlffm fI fJ 'lf11itl tlf1LltJtJ C)f~1Jfl:: U'U 'UI~1J ~lflU1J1J1f1 Ol'i 

11a1J~,r:tlOl'itll!1mj''rt~~.n'U\ltl~UflL1fJ'U,'t;,n1J 3 fl::U'U'U 11'ilfln~a~~m'i1-!l~ 11 
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\JIl1H~ 11 thLU~tI (X) tY'llHfltl,mJU11191'SJ1U (SD) un::thn'il~l1~n'fl'Un (t-test) 'Uf)~tl::uuu 
fllnJ iiu~ L\4 flOl 'S fl'l! i' fl1:i''Vtt1~~lU nflU fll'S li tluun::'H t1~ Ol'S L1 tlU fll'Sn'flU 111t11ff1n'91fl ~tI 1 f1i 

flflflU'U'U 

x SD t-test 

, ... 
flflUfll'SL'StlU 1.12 0.22 0.500 

1.15 0.20 

p<.05 

"'lMI1'SH~ 11 'Vt'U'h irflL1t1U~L1t1U~1t1fll'SL1t1UOl1n'flU111t11ff1n'9Ii'l~tl1~1i 
flflflU'U'Uijtl::U UUL U ~tlfllnJ iiu~Li4fl Ol'Sfl'l! i' fl1:i''Vt t1 H1U nflU fll1 L1 tlU L fhti'U 1.12 tl::U U 'U tY1'U . . . 

ct • .., 4 4'" 4 ,., , .Q 

L'UtI~L'U'U11191'S!lUL111fl'U 0.22 un::11tl::UU'ULU ntl'Hn~fll'S L'S tlUL111fl'U 1.15 tl::UUU n'1'UL'UtI~L'U'U 

111911 !l'ULfhti'U 0.20 i~fl~' Ulflwcti'tl1111n'1111HI1::~'U'Vtf) 1 ~ l~tlijtl::uuuLu ~tlfllnJiiu~L~f) 
fll'Sfl'l! i' fl1:i' 'Vt t1 ~ ~ 1U nf)U fll1 L1 tluun::'H t1~fll'S L1 tlU 'lJU;)fl~l~ tiu mh~ijir tl1hfl' qj111~ ffii~~1::~'U 

.05 lrlf)~ "'1'S W 1ft:: 11 U U fll 1 U ii u9iLi4flfl11 fl'l! i' fl1:i''Vtt1 ~ ~ 1U ~lU U fl9l111U 1:: Ltl 11'U fl~ fll'S 1 ~'Vtt1 ~~lU 

U11fltlfom~~;)1'S1~~ l2 
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Vll1H~ 12 flml~tl (X) nTU1~tl'UtJlJ1J1911!llJ (SO) "~::fl1f1'il~'YI9IfI'OtJ;1 (t-test) 'Vo~ft::"lJlJ 
mluii,j~l~omlo,!1mfl'tt;~~llJ tlOlJu~::'t1d'~mll;tllJOnfl'OlJ1'Y1tl1ff1f1'91fl9ltl'~iooomJtJ 

~l"lJ O~111JU1::ltl'YI'V0~ml' ~",d'~~llJ 

1. ml'~'t1~09l"fI'~fI'11~ 

'

""d 2. m'S 'tf~ltJlJ 

3. on1tJ'tf1J l'Y1niffu 

4. m'Slil9I1191~1J 

5. m'S '~1 'YI'Sff",li'ijono 

JI 

'

''0 7. m'S 'tflJ1 

p < .05 

nl1t1au.h~8m18'i1n~"a~~1\t 
, • .., • n"Uft11l1rJU 'HQ~ft11l1rJU t-test 

X SO X SO 

1.04 0.24 1.10 0.24 1.071 

1.17 0.37 1.05 0.30 1.376 

1.06 0.40 1.01 0.47 0.411 

1.06 0.36 1.25 0.27 2.282* 

1.32 0.40 1.32 0.53 0.000 

0.98 0.43 1.01 0.39 0.440 

1.25 0.43 1.34 0.37 0.952 

~10~ n1~ ~ 12 Irl 01lft'S l::M fl::U lJ lJ nl'S tJii,j~iL~onl'S o'! 1mf",d'H1lJ ~lU lJO~l1J 

tJ 'S:: Ifl'YI'V o~ nl 'S'~'" d'~ ~llJ'" tJ 11 ,r m~ tJlJ ~1~ tJlJ 1l1tlOl'S I~ tJlJ nl'S fl'OlJ 1'Y1tJ1ff1 fI'~ {191 tJ' ~1i 

00 n u tJ tJijfl ::LllJ lJ I ~ ~tlm 'S tJ ii,j~ I ~ on 1 'S O'! 1 mf", d' H llJ tJ 'S::1fl 'YI on I il9I1191 ~1J 't1 d'~m'S 1~ tllJ ~ ~ 

... ... "...... , 1'_'1 ... , 
VlOUYl 2 fH1n1nlfl11::'HflliH1Vlfl::UUUftll1J"11J1UI Un11I1nlJty'H1YlH1Ylmftl"Vl1 

,. ..,. ... ~ !II""". 
1::'HlHl1rJUUI:1::'HiHn11l1rJUn11"OU1Ylmftl"Vl1'~lrJ 1'lf1fiOOnIlUU 

... "...... 1'_'1"" , 
2.1 "1:1 n1111fl11:: 't1 fll "0 VI fl:: IIUU n1::U 1U n11I1nlJW'I11YlHlYlm ftl "Vl11::'1111 ~ 

u 

.. ..,.. ... ~ !II""". 
11rJuua::'I1i:H n1 111rJU n 11"OU lYlrJ lftl "Vl1' ~rJ 1'If 1fi oonlluu 

.... 0' '''~.... 0' .. ~10 01'S 11 fl 'S 1:: 't1 fl:: IllJ lJ fll11J fl'11J1 'S (l lJ n1 'S IIOlJ W't11'Y11~ 1'Y1tJ1ff1 fI'~ 'S'" ~ 1 'S W 1 ~10 
u 



• ..ci - ..J " - P Q ".., .., 4 '.cl 

Pl"HTI 13 fl11~HW (X) U~:fl11~HW'H)tH'l: (X !twa:) 'lJfl~fI:U'\.J'Um:1r:ItJn''H1tlnq!l11'VJ1~1'YltJlf'1'lff~'H1~:1:~I'Ufl111Jffl1J1Hl'IJfl~'Ufl11tJ'U1:1111~IH/'U11~: 

...... ... ~i 1".,.... 1 I I ... f .1'" "1I~'" ~ 
11~~ nn 11 tJ'U m1fffl'U 1'YltJlf'1'lffm ~W ~11iflflnU1J1J 'U1l~~:11'U1tJm1 11 tJ'U tL1~::m11J1:11J'Ufl111Jffl1Jl1f1 L 'Um'H1n1Jty111'VJ1~1Y1tJlf'1'lff~1 

, .. ~ 

11U1tJm1'1tJU 4 'Yta~~lUa'!l~'~: 

f1'lUI11l11U",e~"a~HU 

1::A'U 

'Yta~~lUIS6n'~: 

tl'::IIlYlua::tl,::Tu'nl"'M"a~~lu 

. .. 1::A'U 

., , .. ., 
'Yta~~lU tltI'lU11t1A: 

nnltJiuulU"a-.mU 

. .. 1::A'U 

., .. 
'Yta~~lUQtl'Yt6IfUJ~: 

., I ., 

nn81f'n""Q~~lU 

1::fiu 

m1th:aih"tl11tla'ltl11a 1u 
m1I1Kuty111YlH1Y1rJlftlO'fli 

. .. 1::A'U 
11rJm1th:aiju tl::IIUUI~arJ tl::IIUUI~arJ tl::IIUUI~arJ tl::IIUUI~arJ tl::IIUUI~arJ 

~ .. " 1. l::ll1Jty'Hl'Y191fl~ml 

Llni~ 
... .. 

2. 1'l1J1'llJIl1l::11fl11::'H 

" ... ... JI QI 

~ tllJlI'YIlmJ1~tl~tlu ... 

\lty'Hl 

3. til'HU~1imm~\lty 

""~LfJu 't1'~ 
4. L~fltlUlI::tlflmLUUUF-lU 

~lu,l4flmm~\lty'Hl 

5. fi1L11umm~\lty,." 

9l1lJUF-IU~lU 

6. t11::lijuulI::afltfl1F-1l1 

mlu~\lty'Hl . .. 
f1::IIUUI~arJ 

fl::IIUUI~StJ!fltJa:: 

2.37 

1.30 

1.37 

1.34 

33.49 

tl11tlirltl11a tl11tlQ'1t111a 

'Vlfl'~ 2.11 'Vlfl'~ 

mlt11ut1~~ 1.07 fl'l1t11Ut1~ ~ 

mlt11ut1~~ 2.59 'Vlfl'~ 

mlt11ut1~~ 2.15 .... fll~ 

mlt11ut1~~ fI11t11U1.J~ ~ 

fI11t11Ut1~ ~ fI11t11Ut1~ ~ 

fl'llt1;U1.J~ ~ 1.65 fl11t1;Ut1~ ~ 

41.56 

tl11tlQ'1t111a tl11tlO'ltl110 tl11tlO'ltl'10 

2.41 'Vlfl'~ 2.63 'tn)'~ 2.89 ~ 

tl11t11Ut1~ ~ 1.81 'Vlt)'~ 2.63 'VlfJ ,~ 

2.59 'Vlfl'~ 3.15 .... fJ,~ 
.. 
fI 2.63 

2.41 'Vlfl ,~ 3 
.. 
fI 3.37 

.. 
fI 

1.11 f11'It11ut1~ ~ 2 .... t)1~ 3 
.. 
fI 

2 'Vlt) ,~ tl'l1t1;Ut1~ ~ 3.11 
.. 
fI 

1.92 ....fJ,~ 2.27 .... fJ,~ 2.94 
.. 
fI 

47.99 56.64 73.46 

~ 
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\l10911'iH~ 13 'Ynrh 1101;tlU~1;tlU~1t101'H;tlU01'iffflUlf1t11ff1ff91!l~w1fli 

flflOU 1.l1.lUfl:: U U 'U 1 U ~tlO'i::1.l1'U 011 ullilty\11f1H lf1t11fflff91 f1'U \1 U 1t101'i 1; tI'U ll~ fl~'Wn ~ ~lU 

fffl~'~ 'WnH1UlnflO'~ 'WnH1U '~U1'U\11J91 Ut1::'Wn~~luqfl'Wfll~tI~ 1,h01.l 1.34 1.65 1.92 

... ~!, .",.:..1 
llt1:: 2.27 fl911UUlfltlt1:: 33.49 41.56 47.99 Ut1:: 56.64 9l11Jt11911.l 1'W1J,,'U\ll0fl111Jffl1Jl'ifl 

'i::~1.lfl1'i11i' 1.l111 ~lrJ 'U 'i::~1.l'W fl 1 f Ut1:: \l1001nh ::lijU m ::1.l1'U O1111llil ty\11f11~ lf1t11fflff91f 

'W1.l'h 11m; tI'U ~l; tlU ~ 1t1fll111 tlU fl11ffflU lf1t11fflff91!l 9ltl 1 fliflfl Oll1.l1.lUfl::ll U'U1U ~tlffltlt1:: 
~ ~~ ..... ,'" ... ~!' .. , .. ..I 
"num::1.l1U011Ufl1Jty\11f1H1f1t11fflff9111f1101.l 2.94 fl91lU'Ulfltlt1:: 73.46 CJf~~~0111nwcnf1 

nl\1'U91flflftltlt1:: 70 i91fld1u1nWenfl111Jffl1J11f1'i::~1.l~ 
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\11 flfl n 1lfl ~ 1::11 fI ::UlJ lJ f11111ff1lJlHI lJ fln Uti lJqJ11 1 'YI1.:J 1'Y1 tJ1ff1ffm~ \I n OJ l\11fl 

f1:: U lJ lJ f.I '1 f.lii 1'1 \11 flfl ~:: lJ 1lJ fl1 ~ Ufln W 111'Y11.:J i'Y1 tJl ff1ff1'l {'\I tH,r fll~ tJlJ ~:: 11 '1l.:J l~ tJlJ U '1:: l1 ~.:J fl1 ~ 
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~l'n~~ 14 Tllm~tI (X )UCl::Tllm~tI~Vm':: (X !vun) 'UV.:jfl::UUU~Cl~~1l~lnm::1J1Ufl1mfi'ilqJ111'Y11.:j1'Y1t11fY1Cl'1lfuCl::~::~1Jfl111H"'1Jl'H)'Uv.:j,rm~m.J~::,.'rh:J 
1~ tlUUCl::11 ~.:j fl1 ~ 1~ tlU fl1~ Cl'VU 1'Y1 til f'l'1Cl'1l fl ~ tI 1 ~11i vvnu 1J 1J 1 UU~ Cl:: 11 'll1t1nl~ 1~ tlU fuCl:: fl1~ U ~ ::liiu ml1JCl'l1Jl~ (J 1 U fl1~ ufi'ilqJ11l'Yl1.:j1'Y1t11fY1Cl'1l f 

, .. f 
l1U1tJ0l11'WU 4 

11tJ 0l1th:: li'jU 

1, v.:jt1U~::nV1JUCl::nU 

1l1.:jlU 

" " ... 2, fl11' !'l$1Cl'~UCl::f11llJ • 
u~::w 1lCl'1t1.:jllJ 

"''' " 3, mllJfI~Cl'~l.:JCl'~~f1 

4. mUTll'Uv.:jHU • 

..t 
fl::mnmUUI 

..t v 
fl::UUUltlaU1eua:-: 

tfa,:mUD';H'A: 

fl'l1 JJ t1 JJ lt1" tl~'Wa·H 111 

..: 
tl::IlUUltlatJ 

1.11 

1.15 

1.41 

1.17 

38.93 

1::~1J 

tl11)JD'1)J110 

'Yiv1~ 

'Yiv1~ 

'Yiv1~ 

'Yiv1~ 

'Yiv1~ 

tfa'l,nUlatln 'A: 

\h::lJ1nlla::\h::Ttlyu"tl~'Wa~~l11 

. .. 
tl::IlUUltlatJ 

2.15 

2.15 

2.11 

2 

2.10 

70.08 

1::~1J 

tl11)JD'1)J110 

... 
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... 
~ 

... 
~ 

... , ..... 
tfa'l'llU )J)J1Ul1)JVI: 
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. .. 
tl::IlUUltlatJ 
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~1Jln 
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.,j 
tl::IlUUltlatJ 

2.11 

1 

1 

1 

1.28 

42.58 
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1::Vl1J 

frll)J1f1)Jl10 
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~ 

')'fv1~ 

')'fvi~ 
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'YiV'~ 
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. .. 
tl::IlUUUlaV 
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~lfWI1'IH~ 14 ynrh 11mlUlJ~llUlJ~1Um'IilUlJm'IffVlJ1l'lUlfflffPl{hw1.r1ivVflUUuii 

fl::11lJlJLU ~um ::tJ1lJm'I1l~i1ty111l'l1~ 1l'ltJlfflffPl{1 lJ M U1Um'Ill UlJ lL~ v~'nn~ ~ llJ fff l~ 1 ~ 'nn~~llJlaVfl 
,~ 'nnHllJhiii1lJMlJPI un::'nn~~llJQfl'nVLi1u~ lyhnu 1.17 2.10 2.18 un:: 1.28 fl~LrllJrVUn:: 38.93 

70.08 72.50 un:: 42.58 P11lJ~h~U lln::~lflm'I1.h::lijlJf.lnf.l~P1~lflm::U1lJm'I1l~i1ty111'YI1~1'Y1UlfflffPl{ 

'nu'h 11 flll UlJ ~11 UlJ ~1um 'Ill UlJ fll'I ffVlJ 1'Y1UlfflffPln ~u 1 .r1i vVfluuuiifl::UlJ lJ 1 U ~Ur VUn::~llJ 
1'M ... ~ • ., ... ~ )! ' .4.~.d • • )! 

m::U1lJ m'IUnIJtyMl'YI1~1'Y1UlfflffPl'I1'Y11flU 2.1 0 fl~l1JlJ 'l vun:: 70.08 C)f~tl ~fl111fltu tfl'YIml1lJ~flV'lVU 

n:: 70 i~Vd1lJlfltucr1fl11lJffllJllm::~U~ 



, ... 
tJl1l1 5 

f11l1 i' VI! fl~ Nt1" fl~ f11ll~ V'U f11l fffl'U 1fl Vlf11ff(JI fl ~ v, ~1i fl fl f111 uu~ij~ flflll 

... .. ., , 1'~ ........... ~ "~Q'" .6 
fl'4 1f11:1'W t1~~1'U Llt1:;fl1111ffl111HI 'U mllLtllJty111"fl~'U flIl tJ'U 1111 VlInf11:11(J1 fl'U (JI'U IlJ 'U mn~)tJfl~ 

fl~ t1 fl~ ij1;) tl th:; ff ~fl1) I~ m m tJUI ii vuml fl'4 i'mr'Wii H l'U "fl~t7 flI~ tJ'U il 11 tJlIfffl1:l1(J1 fl'U~ 'U 
. ~ 

• "cI Q "1 ,,,.cu:s ..,.. ...~ 4. 
f1fl 'U LI t1:; 11 t1 ~ fl1 11 1 tJ'U fl1l fffl'U 1fl tJ1 ffl ff(JI 1 ~w 'lf111 flfl flll UU ~ ~ 'U 1.1) IlJl tJUlfl tJUfl11ll 

;) 1:; 11 t7 f1i' 'U fln fl'4 i'ml 'W ii H l'U" fl~ ir flI~ tJ'U il 11 tJll ffmn;) fl 'U ~'U n fl'Ullt1 :;l1ii~ mll~ tJ'U mHrfl'U 

1fl tJ1f11 ff;) 11 ~ tJ' ~i flflflU UU 1.2) 1m tJUI iitJU m nJ ~ ,j'~lt~ flml fl'4 i' f1~'Wii~ ~1'U" fl~ir flI~ tJ'U 

il 11 tJlI fffl1:l1;) fl'U ~ 'U nfl'U 1It1:;l1ii~ fln I~ tJ'U ml fffl'U 1fl tJ1fflff;){l ~ tJ' ~i flflflllUU 2) I~ flfffl1:l1 

fl1111 fflll1 'j' () , 'U fln ILflilty111flH1f1tl1fflff;) {" fl~irflll tJ'U il1i VlIfff11:11;)fl'U~'U l1ii~ mll~tJ'U m'j' 
~ 

fffl'U 1fltJlfflff;) {hw 1 ~1iflflflLl uu ~~i1 2.1) fffl1:l1m:;U1'U mll1flilty111flH1fltJ1fflff;){"fl~ 

ir flIl tJ'Uil 1i tJlIfffl1:l1;) fl'U ~'U l1ii~fl1l1l tJ'U fll 'j' fffl 'U 1fl tJlfflff;)fl ~tJ' ~1iflflflllUU 2.2) fffl1:l1 

Nt1 N~;) ~ 1 flm:; U 1'U fl n U flil ty 111 fll~ 1fl tJlfflff;) {" fl~ ir flIl tJ'U il 11 Vll fffl 1:1 1 ;) fl'U ~'U l1ii~ fll 'j' I~ tJ'U 

fll'j' fffl'U 1fltJlfflff;)11 ~tJ 1 ~1iflflf1UU U th:;'lflm~ffmn flfl ir flI~ tJ'U 'j':;~Uil1ltJllffmn~f)'U~'U 

''U 11 ~ll v'Uil1i VlIfff11:11ff~n~thir fl~l'Uflw:;m'j'lIflllri ~lfflllflnfffl1:l11f)f1'lf'U fl~1l~1mh~ flf) 
~ . . 

irfllltJ'Ui'Uil1itJlIfff11:11ilii 2 fl1tHltJ'Uii 2ilflllfffl1:l1 2552 h~I~V'Ufllff~1il'j'llfffl1:l1 i~111~ 

fl1~lfl'W1I111'Um ff~n~Hhirfl~1'Uflw:;m'j'llflnri~lfflllflnfffl1:l1If)fl'lf'U ~1'U1'U 27 fl'U l~tJij 

" ... .cl ...... '" 0'1' ""'... 1 " , ! ~ 1 11f)~1 'j' tJ'Ufl ~~flllil tJ'U fll'j'fff)'U 1fltJ1fflff~'j' ~w 'lf11if)f)flll UU 'If'j':;tJ:;I1t11 'Ufll'j'fffl'Ufl~ff'U 

I " " , 

16 fftJ~lM fftJ~lMt1:; 2 i1111~ 111ll;~ff'U 32 i11ll~ lnUl1Ul111.u'mJt11~tJ1~flllf)'4i'fl~ 
" 

'Wii ~ ~ l'U" fl~ ir flll V'U 11 ~ nfl'U II t1:; l1ii ~fl1 'j' fl ~t1 fl~ 1Lt1:; 1~ fl11ll ffl111l () 1'U fln IIflilw111fl H 
u 

1fltJlfflff;){"tNir flll tJ'Ul1ii~fll'j'fl~t1f)~ \llm!'U \h.u'm.lt1~ '~1J111fl'j'1:;M~1tJffO~fll1~ ~tJ (X) 
, d" - I d QQ I cI 

mmt1V'j'fltJt1:; (X !twa:) ff1'UIUtJ~IU'U1J1;)'j'!1'U (SD) Ut1:;ff();)fl~ffflUmfl (t-test) 
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.cr. ~J} ~.., .. ~ QI ., ., 

\11 flflll 1Lfln:: 11 \I 0\lnflll 1\1VLl'tOnfllllflll0,,! lfllll'tn'H luun::fl11lJt'I'llJl1tl 1 U flU 
JI 

U~;]f\l111\11~1\1V1fflt'1'~{\lO~um1tJu~litJlJfffllll~OU~U t'l'111Nnml1i'tJ'~~~il 
... Q ~Q 11 Q Go ~1 ,J/QQ Q ~ 

1. U mltJu \1LltJUt11tJmlLl tJu ml t'l'OU 1\1 tJlfl'lt'1'91 1 fI tJ Y1li OOflLLtltllJfI::U uun~ ntJml 
JI 

o,,!i'mfl'tn~~lU t'l'l11~~il 

1.1 fI::UUULU ~tJfl11lJ9Il::11 U fl{l Uml0"! i' mrl'tft~~lU \I O~U flL1 tJU riou LLn::l1ft~ml 
L1 tJU fll 1 t'l'OU 1\1 tJlfflt'1'~ {1 ~w 1 ~1i OOflLL t1t1'~ LL9I fl~l~ flU mh~ iju tJthtlf\l\11~ t'l'n~~1::~ 1.1 .05 

A Go ~ _ I 1" .... , ~ ... t1 ... ~ 
llJ 0 1L fI n:: l1lJ 1:: LIl \1\1 0 ~ flll Yl't n H 1 U l't 1.1 11 fI:: U U U LU n tJfl11lJ 91 1::11 ~ fl ~ U flU O,,! 1 flll 

l'tft~~lu111:: LIl\1ml' ~1 \1 1 ffl't n ~ oilo~ llJ m 1 i't1 f \lO~U flL1 tJU 11 ft ~ ml L1 tJU ~ ~ fl 'hriou ml L1 tJU 

OVHijU' tJ~htlty\1Ht'I'n~ ~ 1 ::~t1 .05 LIn ::fI::UUU LU ~ tJfl11lJ9Il::11 U flil U ml O,,! i'mfl'tftH1U 

_I l"'" ~ .... t "_1 ... Q " Q 'Q lJl ::LIl\1 ml Yfl OlJl't1L9101~llJml 11.1 t \lO~rjlJflfl 10~l1n~flU L 1 tJU ~ ~ fl11flOU mlL 1 tJU OtJHlJ . 
QI 0 .., .cr..Q4 CLI 

UtJt'I'lf1ty\11~t'I'()~\11::fltI .05 

1.2 fI::U U U LU ~tJflll11ii,j~L'~ oml0,,! i'mrl'tft~~lU \lO~U' flL1 tJuriouLLn::l1ft~ ml L1 tJU 

flll t'l'OU 1\1V1fflt'1'~{hw 1 ~1ioOflU 1.11.1 '~LL91fl~l~flU oVl~ijutJthtlf\l\1Ht'I'n~~1::~t1 .05 Ldo 

1Lfll 1:: 11' 111:: LIl \1 \I O~ flU 1 ~l't ft ~ ~lU l'ttl·j, fl::UU UL U ~tJfll l11ii,j~L~OflU O,,! i' mrl'tft H1U 

11 1::L1l\1 m 1 LilfI"fI n lJl1 ft~ ml L1 tJU ~ ~fl'hriou ml L1 tJU oVl~ijutJthtlf\l\1 Ht'I'n~~1::~t1 .05 

Q,I q d. Q".teI Q, -'1' SlQQ .:I 
2. U flL 1 tJ U \1L'W U fl1tJ flll L 1 tJ U fll 1 t'l'O U 1 \1 tJl ffl t'I'~ 1 ~w Y1li 0 0 flU 1.1 1J lJ fl:: LL U U 

JI 

fl11lJt'I'llJll() 'umm~;]ty111m~1\1tJlfflt'1'~{ t'l'l11'~~~il 

2.1 fl::U U U m::1J1U flU U~;]ty111\11~1\1 tJlfflt'1'~{\I o~U' flL1 tJU~L1 tJU ~1tJml L1 tJU 

ml t'l'OU 1\1tJlffl t'I'~{1 ~w, ~1i OOflU t11J flflLrlU r otJn:: 73.46 i'fI o~l U1flW tti'~ijfl11lJt'I'llJll () 

... ... ~1 1 "...... ... ~ " flllLltJUflllt'1'OU1\1tJlfflt'1'~1 ~w '111liOOflLL1J1J flflLlJU10tJn:: 70.08 
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2. H"'U fl~ fl1~ 11 tl'U fl1~ fffl'U 1'Y1 tl1ff1ff~{hw' ~lnflfln U 1J1J~ij~ flf111lJ ff1lJ1Hl' 'U fl1 ~ 
" Un'iJty'H1'Y11~1'Y1tl1ff1ff~{ ~~i1 

2.1 H"'U fl~ f11~ L~ tl'U n U fffl'U 1 'YI tl1ff1ff~n ~w, ~ln flfl nu 1J1J~ij~ flm::1J 1'U n U 

un'iJ ty'H1'Y11~ 1'Y1 tl1ff1ff\91 { 

2.2 H" 'U fl ~ n U L~ tl'U n U fffl 'U 1'Y1 tl1ff1 ff\91 {hw' ~ln fl fl n U 1J 1J ~ ij ~ fl H" Hil~ '11 n 

n ~::1J1'U n1~ Un'iJtu'H 1'Y1 H 1'Y1 tl1ff1ff~{ 
u 

" flfhh1tl\911lJ~1~1J ~~i1 

OJ of OJ 

01fHlll'YHUH\.l 

'11n H"n n 1 ~ tln 1J 11 U m~ fl'U ~ ::~1J iJ litllJffn1:J l~fl'U~'U~L~ tl'U ~1tln n L~ tl'U n n fffl'U 

1'Y1 tl1ff1 ff~ n Yl tl' ~lnfl fln U 1J1J' 'U ~ 1 fl1~1 fl'U i' nl1n "'~ ~ 1'U L~ flfl W fl1n ;1\91 Vi '1 U W 1~ llJ • • 
fflJlJ~.! 1'U f11~ 1~ tln1J11 f1::U 'U 'U m ~ tlfl11lJ~ ~::'HU n f' 'U f11~ fl~ i' nl1n "'~~ 1'U'U fl~U m~ tl'U \9l1lJ n n 

i'1Jf 'U fl~U m~ fl'U 'H"'~f11~ L~ tl'U ijfi lL'yilti 1J 3.23 U,,::f1::U 'U 'ULl1 ~tlfl11lJ\91 ~ ::'HU ni' 'U f11~ fl~ i' nl1 

n"'~~l'U'Ufl~U m~ tl'U\9l1lJnni'1Jf'Ufl~~l1nmfl~'H"'~f11~ L~ tl'Uijfi 1LVhti 1J 2.71 Lrtmm tl1JLn tl1Jti 1J 

ri fl'Uf11~L~ tl'Un1J11 f1::u'U'Um ~tlfl11lJ\91~::'Hunf' 'U n1~fl~ i'nl1n"'~~1'U\9l1lJ n ni'1J i 'Ufl~U m~ tl'U 

Lm::~l1nmfl~ i~U\9ln~1~ti'Umh~ijumhr1ty'YI1~ff()~~~::~1J .05 ~~ '~L~'U i 11\9l1lJfflJlJ~!1'U,j'fl 

~ 1.1 miLrtfl1LfI ~l::Ml1 ~::Lfl'YI'U fl~f11~' ~n"'H 1'Un1J 11 f1::U'U 'ULll ~tlfl11lJm ::'Hun i' 'Unu 

fl~ i'nl1n"'~~l'Ul1~::Lfl'YIf11~' ~i 'YI1ffnnlifl~fl\9l1lJ n n i' 1Jf 'Ufl ~ un L~ tl'U 'H"'~n n L~ tl'U "l ~tl 11ri fl'U 

f11~ L~ tl'U mh~iju tl~hr1ty'YI1~ff()~~~::~1J .05 U,,::f1::U 'U'ULll ~tlfl11lJ\9l1::'Hunf' 'U n nfl~ i'tll1 
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~ ~.:J.:J1'U1.h::1fi'VIfll'i 1 ~fHllJ~ 11~()1mlJfll'ii'1.Jf~().:J~UflflH).:J11~.:J fl1'i 11 fl'U ff.:J fl ':iln()'U fl1'i 11 fl'U t • • 
• JI II , II 

mh.:Jihrmhfi'ty'Vll.:Jffil~~h::~1.J .05 11.:Jum~lii().:JlJn1flll1~~·m~.:J~() luu 

Q.I ..e. cS ~ Q.I tI Q,I 4 d,Q 

1. fll'i ~~fl ~ m 'i lJfll'il 'i fl'U fll'i ff()'U ~ ().:Jfll 'i 1fl 1 '!f1 m,p m:J~ ftH1'Ul~()fl Wfll~'!f1~ 

'li'~ ff()~U 'VI'i fl 11 fll'i m~i'fl "r~~H1'U 1 'Ufll'i()()fl U1.J1.Jfl ~m'ilJfll'illfl'Ufll'iff()'U 1l~11fll'~ 

ti 111'U ~ffm'Ufll'iW~1 fl'Uilty1111 'U;1~U'i::~11U llft::till1'U~fll'i::.:J1'U 1 ~flff!l.:J~ .:J1.h::~lli~ 
U 'i::~fl~l ~fl11lJi l~ ().:J~ ~.:J.:J 1'U untT flll fl'Ull~ 1~~ 1lJ ff()~fl ~().:Jti1.J.:J 1'U 1 i fl~ ().:J m:: ~ 1.:J i ~ U {( 1'!fft 

(2549) ~1.J11 fl11lJm ::l1tT fll fl'Ufll'iU ~fl ih 1 Ul~().:Jfl11lJ ifffl ()1'i lJW ~11 flu~9i'().:J~ fl1fl1lJ 

I"; .,~ ".. .: 1 '" .1 .... ....... 1 d ff()~u'VI'ifl1'UfJfll1ft1Uft~ 1()fllffl'Vll'VI~~'VI1 ~ UlJ'Vul~m'ilJ'U~~ lJln~~'U'VI'U'VI'VI'U ~n~llJ fll'i 

l19l1U 11 ~~fl~~ ()fl1'i U'i ~11 V~~ ~.:J.:J1'U ~.:Jlflu fl 'i::1.J1U fl1'i ~9i'().:Jfl1'i 'tf1.:J 11ft 1'U 1ULlft~~ ()l'd ().:J 

2. ffmUfl1'iW',¥tTflll fl'Uff!l.:JHftHii91 ~lnm~1.J 1'U fll'i 1l{(ilty111'VI1.:J1'V1fl1f'nff~1 m~'li 

ff()~fl~().:Jti1.J;1~U'i~~Tl'U~().:JtTflll fl'U~ij~q~m'ilJl1'J'U~1.JnflfllJ1fl n -hlflu ~Hii~ tT fill flU~.:J 

lfl~fl11lJ~'i~l1tTn i' Ufll'i()~i'fl"r~ ~.:J.:J1'U 'liU~fl ~1.:J ti'U () rh.:JijtT flff1fl ty'VI H ffil~ ff()~ fl ~().:Jti 1.J 

.:J1'U1ifl~().:J 1ftftfl .:J1lJfl~~flW (2551) nri1111 "tTflll fl'U~1~i'1.Jnnllfl ()1.J'ilJ' '¥ijfl11lJl~1' ~ 1 'U • 
~.:JII1~~()lJ'i()1.J '1 "1 ~.:Jlfl'U'if1~~~ .:J~tTflllfl'UfflJHff''U~11~U'i::~Tl'U ~ft()~~'Ul~l' ~ilty11111ft~ 

Hftm ~'VI1.J~ ().:J fll'i' ~~~H1'U hH41 vh',¥tT flll fl'Ulfl~ fl11lJ91'i~1111fl' 'Ufln()~i' n"r~~.:J.:J1'U 

hh~l" 

~ln Hftfll'i 1 i fl~ 1.J11 11 fill fl'U 'i ~ ~1.J if lifllJ ffnll1~()'U 9i''U~11 tJ'U ~1flfll'i 11 fl'U nn ff()U 

1 'VI tJ1ff1 ff~ 11 ~fl' ~1i () ()n 111.J1.J' 'U 'i 1 fl1'!f1 ()~ i' n1:l~~.:J.:J 1Ul~ ()fl OJ fl1~;1~ ~ ~ 1'i W 1~ 1lJ 

fflJlJ~! 1'U nl'i1 itJfll'iU~~~I~()fll'i~~.:J.:J1U~1.J 11 tT flll fl'Uijfl~U 'UU1U ~tJfll'iU~~~I~()fll'i 

()~ i' fl1:l~ ~.:J.:J1UI'Yhti1.J 1.15 lrlmul fl1.J1Vl fl1.Jti1.Jn ()'U fll'i 11 fl'U~1.J '.h 'liU91n~Htiu mh.:J ij 

tTflff1fi'ty'VI1.:Jffil~~'i~~1.J .05 ~.:J 1lilflu 1 U911lJfflJlJ~!1'U,r()~ 1.2 1l~lrl()11m1~MU'i~lfl'VI'U().:J 

fll'i'~~~.:J.:J1'U~1.J11 fl~1l'U'Um~flfll'iU~~~I~()nn()~i'fl1:l~~H1UU'i~lfl'VIflnliJ~";~ftlJl1~.:J 
, JI JI I 

d " Q '.::1 Q.I 0 Q.I ":::".IQ.c:t QI Q.I .c:t 4Ii!I 
fll'i l'i fl'U ~.:J fl11fl ()'U fll'i l'i fl'U ()flHlJ'U tJff1fl ty'VI H fffl~'VI 'i ~~1.J .05 'VI.:J'U () nl'U () .:JlJ1 ~1 flll1~H ~ 

" ~.:J~()'Uu 

1. ffmUfl1'iru~flltill1'U ~, ,¥11flll tJ'U U~~~' U,¥().:Jll flU ff()~fl~().:Jti1.J'if1~ U'i ~ ~11U ~ ().:J 

tT flll fl'U , 'Ul1lhflfln 11 flU il~().:J~~.:J.:J1U~fl~ mYl tJ.:J l~fltill1U~ ffmUfll'i Wlrl fl1ti1.J U'U 9l'i 1fl ~lfl 
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U1J~l~fl~ i 'Yl'H~'vnl1iflilfl 'til' M'um'i tJ'U1fi~nl'H'i tJ'Uf ~lnnnilm 1:: l1'11 qj 111 n n 't;":J 1'U 1rJ'U n q1J 

n n ~~1i fl ff! 1~ H ~Hii ~ ~lnn 1::1J 1 'U n n U~1Iqj111'Yl H i'Yl tJlfflff~ 1 fffl~f1 n'fl~ tl 1Jfl111J 1 ~'U '\J fl ~ 

u m'i tJ'U' 'Uf111fl'U i'mJVH1Hl'U 'Y'l1J11 f111ff! l~U1J~l~fl~~Hii~m::u ff1-nrh i~tJ' ;;1'ff~l1J~fl~ • • 
ffwvhnil 1~tJln ~~fh' M'um'i tJ'U1tJ~tJ'U'Y'l()~m11Jf111' ;;'Y'l~~~1'UU~::ijf111tJfi,j'~1~flf111fl'4i'n1i' 

'" '" '" .1 'Y'l~~~l'Ul1~~nl'H'W'U \1 ~'\J'U 

2. um'i tJ'U 1~tJfi,j~1~ tJ1tl 1Jn n fl'4 i' n1i''Y'l5~ ~1'U ~ ::1111~ n n 1'1 tJ'U nl~ fffl'U i'Yl tJlff1ff~1 
tI 

i ~tJ ';;nflflnU1J1J , 'U'Il'U1ff'UflU'U 1fl~ , 'U nl1 flfln U 1J 1JU~::~ 11 iJ 'U n n ff! 1~ H~Hii91 ~lnn ~::1J1'U 

f111 U~1IfY111'Yl H i'YltJlfflff911 ~~fhl1'U ~ 1 M'u m'i tJ'U';;1' ff~ ~ tJ n 1 W ~ ij fl gmh~ ~ ltl ~ U~:: ri ~ 1 ff~ 1J 
tI tI 

f1111nfln1ff~111nfll;;11'Yl'U1ff~ff'U1tJnfl~ 1'lf'U nrifl~m::~TI:J~n~n nrifl~'U11 '\J1~lh'Y'l~lff~n1rJ'U 

~'U ~~lrJ'U ri1'Ul1a ~'\Jfl~f11~ ff! 1~ H~Hii91 ~ln m::1J 1'U f111 11~1Iqj111'Yll~ 1'YltJlfflff~ 1 fffl~ tl n'fl~ 

tl1Jfl11111~'U'\J fl~U nl~tJ'U' 'Uf111fl'4i'n1i''Y'l5~~1'U 1'lf'U ~'U ~::utJn'\J tJ::~ffl111~()ih 1 ill 1C)f1fl~ ~'U 1;; 
tI tI 

mHmii~6u'Yl'Unn1i1~ 1yJn~ln~1~1'U ~'U 1 ;;U~111'Yl'Uf11~ 1 ;;1ifl1fl~ill'\JW::11tJHrI'U ~'U~~n~ 1 

1;;f1 fl11~ 1191 fll1 rJ'U ~ 'U ff::.y{ fl 'U t1 ~ n11 tJ fi,j'~ 1~ fl nl1 fl'4 i' n1i''Y'l ~ ~ ~ 1 'U 1 'U ~191 tJ 1:: ~ 11 'U '\J fl ~ 
'" '" 'Um~tJ'U 

3. um'i tJ'U ff!1~tl1111f~1tJ~'Um~ ~ln f111 ff!l~~ ~tJ1::~1:Ii1~ flf111 fl'4 i' n1i''Y'l5~ ~ l'U i ~ tJij 
f11 1 tJ 1 :: 1 iJ 'U tJ 1 :: ff 'Yl ~ H ~ '\J fl ~ ~ ~ tJ 1 :: ~ 1:1 i 11 ~ if ~ hi ij fi ~ n 1 1 11 1 tJ'i tJ 1J 1 fi tJ 1J tJ 1 :: ff 'Yl ~ H ~ '\J fl ~ 

~ ~tJ ~::~1:Ii' 'U ~ l'U nl~tJ1::11 if~'Y'l5~ ~ l'U mh~l rJ'U 1 tJ1i1 1 11 fffl~tl n'fl~tl 1J~1'U 1 i tJ'\J fl~iJ 91 tJl 111 ~ 

ffnt (2548) ~'Y'l1J 11 n1'J i~ fi ~n 1 111 1 M'tl1111f1~tJ1tl1J 11 qj11111~:: H~n 1::'Yl1J~lfi ~ ~ln11~~1:1 

~ ~u 1~n'fl11ih 1 M'um'i tJ'U'Yl111Jt1~ffl11191~fh 1 M'lfi~11~~1:I'YlH~ ~ln~n'fl1J 11 ~::~fl~n n 111n n n • 
i1fl~tl'U ~'U Ifl~ ~ln1J~~1:I~ ~ 1n~ n'fl11 f11~ ~,rm'i tJ'U '~i'1JtJ 1:: ff1Jn1'JW 91Hlh 1 M'u m'i tJ'Ulfi~ 

tl1111f tl111Jl,rl 1 ~ ij111~H~ 1 'U~~ff'U 1 ~ fffl~tln'fl~tl1Jfl1111fl ~l~'U'\Jfl~um'i tJ'U~1::1l,rflff~fftJ 

1~ tJ1tl 1Jn1'J tJ fi,j~l~ flf111 fl'4 i' mr'Y'l5~~ l'U 1 'If'U 111mil~'ti~ ~1111 l'l'Ulf1 ~ fl~tJi' 1Jmf11ff~::'lhtJ~~ 

'Y'l5~~1'U1J1nn111lhl~ nfl:: h~ ~::ffl1J1~()tJ1::11 if~'Y'l5~~1'U 1~1J1n~"l~ fltJlnl'l1 l1J 1ii~,h' M' 
tI 

tJ1::11if~'Y'l5Hl'Umh~ijtJ1::ffl'l~m'Y'l1J1nn11illrJ'U~'U 

~ In nl1 fl.ntJ~ ltJfl111191 1:: 11,r n fl'U n1'J fl'4 i' n1i' 'Y'l5~~1'U U ~::n n tJ fi,j~l~ flnl1 fl'4 i' n tf 

'Y'l5~~1'U ffl1J1~()ff1tJnl~fl.ntJ1 ltJ '~11 f1111~ tJ'U f11~ fffl'U 1l'ltJlfflff~n~tJ 1 ;;nflflnu 1J1J ffl11n () • 
'ti\Pll':num~ tJ'U 1 M'lfi~f111fl'4i' ntf'Y'l5~~1'U ,~) ::~1Jl1a~ u~ldfl~ \llnf1111~tl1111~1 ::l1U n fc;~l rJ'U 

• tI 

n n1~fln11w tl1111fffn'\Jfl~u m'i tJ'U ili ffl1J1)()ltJfttJ'UUtJ~~ '~1 'Ul1~lU'U ff'U ~fl~ 1 ;;n~l'Ul'U 
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fff)~fl ~f)'InU -nlJ 1 tij V'll f) 'I ~lJ ~lln ~ihilJ,r (2528) ~~U11 U m~ VlJ~ijfllllJ~'j ~lnr fl{O'l 

flllmhti tlJ 'II f)'Iilt)!'I11~ llJ~ ~'I 'IllJ' lJ 'j ~~U fJ 'IijfllllJ{l~ vlnuil tlJ'I11~ llJ ~ ~'I 'IllJ ~ fl fflJfll'j ulfi 

u'lijflll1.J5,j'~ \I ~ 'Ifi OlJ 'Ii' l'1U fl V U ff~'I' Ml i1lJ 11fllllJ {llJlJ il \I tij V '11 a 'I' lJ fl1l111~vlJmJ"'I1 \I~fl~ .. 
~lV fffl~fl""fl'lnUfflntul ffflllJfl1UlJn (2543: 8) flril1fj'ltl7'11't1Jl'IJfl'l'IJ'I~fl'lJ~llJfll'jffmn11 

• u . , ." 
"fl \lfl 'j 'j lJ'Vll'1117 'II'tlJ1U UU'IJ 'I ~OllJlJ 150'1'11 O'lfll'j fl ~U"~fl 'j ~UllJ flll 115,j'~ ii ffO~fl "" fl'lnlJ" ~'IUlJ 

fll'jfffll:l11~flli\ij/lJ lfllllJm~'I1U fl{U"~fll'j115,j'~ fll'j ijflll ff '11 ff~ lJ fl 'j ~U llJ fll':i fl ~, lJ fl \I fl 'j 'j lJ 
" fll'jl~VlJflllffOlJ'Vlfl'lllJ~OlJ ffO~fl""fl'lfiu Chaille (2003 : 17) flrll10'lfll'jl~VlJflllfffllJmlJ • 

'Vlf)'I:IQffnm1vlJ11 "~fl'l:ltu~'IJO'lfl\lm'jlJ l~vfll'j "'Iljo115,j'~ \I~ 'I (hands-on) flflffllJ lh titlJ 'II 0'1 

'I1~fl fJ~':i ~ llJ 'Vlf)'I:IUffn fl U VlJ ulfi fl \I m 'j lJ~llJlJ ffl':i~"hti tlJfl fl flll1Jflfl 'j ~UllJ fll'jfl ~, M nu 

U fll~ VlJ hi' '1ffll'j 1Jfl' M"'Iljotl5,j'~~lV~lJlfl'l" l~fl'Vh' MU fll~ V'W 7 U {fj'liltlJ '111 {tijfl 'I1U 1~ fllllJ 

7U H~ '11'0 U 'II fl'l~'Wlfl'l 14 1 111 fffl1l1i1'W fltu fi I'll O'l~ ~'I 'IllJ fffl~ fl "" fl'l nu 'Il'W 1tij V'll fl 'I flnn tu .. . 
1JtlJff'l (2551) ~'YlU11 ,r fll~ V'W 1~1~ V'W{1~fl'l'jl11~ VlnU~'IU l~""fllJ 1~11lJn'W 11ml~MiltlJ'I11 

U" ~"'Ilj fl11 5,j'~ 1 ~ 0 fll':i ~ U" 7 fl 'I:Il~ 'I U 1 ~ "" OlJ Vi 1 1 M'u fll~ V'Wl i1lJ fltu fi lfllllJ'thti tlJ'IJ fl 'I 

~'IU l~ ""OlJ lfl~ fllllJ ~':i~'I1U fl{' 'Wflll fl'4 7flll~~'I'Il'W llCl~141' 11 ~fllltlil,j'~l~Ofll'j fl'4 7flll 

~~'I'Il'Wlfifl '11 

~~ ~ d 
U flIJty'l11'r1 H1fUJlfflffVl'l . 

... ... ~ ~ """... ... ... I 1'." 2.1 fH''U0~m1I'UlU m'nn)U1nmflliJVl11~UlI ~ 1188flll1.11.1nUVl8 tl1~1.1 1U m'HlnlJ tU'H 1 .. 
... . 

nH1nUlflliJVl1 

~lmHlfl1l1 tij V~ U 11 U flI~ V'W ':i~~U if lWlJfffl'l:ll~fl'W~'W~I~ V'W ~lVfllll~ V'W fll'j fffl'W 

1'Vl Vlfllff91n~vH;1nfl flfl U uu hnlV1'1fl fl'W f flll~ ~Hl'WI~Ofl tuf)l~;r191 Vi \Ill tu 19l1lJ • • 
fflJlJ~! 1'W fl1l1 tij tI~l'W fllllJffl1J1Hl , 'W fll'j Ufi'ilt)!'I11'Vll'11'Vl tllfllff911 ~ u'h U flI~ V'W ijfl~u 'W 'W 

Pil '" .. • ., l! <k....,; • ... " 
m~Ul'Wfllmtl t1J'I11'Vll'1TYlVlfllff~':ilmflUd flV"~ 73.46 C)j''ICI''IflllLfltuCVI'Vlfll'l1'W~flO'j flV"~ 70 

u .. 

tij~OQ' lJlfltu ~~ijfllllJffl1J1Hl'j~~U~ IlJ'W 1 11mlJfflJlJ~! l'W'Ii'fl~ 2.1 i'lci' 61\1ldO'llJ1\11fll'l19Jfol" 

" ~'1lfifl1tlu 

" " " 'j~1JiltlJ'I11'115 f)fllllJ~fl'lfll':i 'Il'W 1!ml~MU'W l'Vll'1' lJfll'j flflflUUlJ 'IlWl1'11'W ~1ifll'jflf)flUUU 'IllJ 
" 

Of) fl U U U u,,~ u 5,j'~ '11'W u" ~'Il 'W U ':i ~ IlJ'W fol M 1 'W ! '1flJ!~ til n U in fll'j 'Vl 1'1 1'Vl tllfllff~ 1 ulfi ij 
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"'.1 ",.,j 1"'" '" l! .,.,j "i '" ~ 191Q lJ'.i ~ff ~fH fHl 11 'U nl HJ'U ff";j 1 HHHHl91 I'VH) 91 V'U fflHI ~fl11lJ9I tH n n ~fJV1fffJfll1lJ t'Yl H 

1'Yl fJ1ff1ff911 11ft'11 'CY'U Vfl11lJfl~ ~lnn1'.i vfitJ '.i 1tJ 1 'U nrilJl~ v'W VVnlJ11rJ'U 11 'U'U ~ 1"v~~ljn1'.ifhl1'U~ • 
'U'U1~ ltJ~l~ il '.illJt1~1ff~~tJmw~Hh~tJm1\l'CYv'Ufll1lJlrJ'U'tJ'~1'Uf11'.i'CY!H~"~ft91 vhl11',,~ 

., .d., .K ... l! ., ~ .d ... '" ,~. .K ~ 
fl11lJ ~ ~'Yi CI1~ 'Yl tJ nln ~ 'U 'U 'U w::" ~ lJ tJ 'CY"J 1~~" ~"91911lJ 'U 'U 91 tJ 'U 'Yl 'U nl '.i tJ'U ~ f11l1'U ~ 'U 'U 'U 'U 

91"V~\l'Ull'CY~~t1~fll1lJ i'UtJ~u m~ tJ'W ~1;;1 'U f11'.i ff!H 1,f'W 1 'Unnff!1~1911tJ'U'Yift~l1ff ~tJ1n9l6 

um~ tJ'U ~~9i'tJ~ff~l~l1'U'U~l"tJ~ 1 11'ljil~11~tJ~ \llnljflw fflJu~l'U n n~~ n il'Uu ff ~ ,~~ fl1'.iljfhil~ 
., .,j d... l! " 1"'" .d, l! 1 ff'U'Yll'YitJIn'Unnfl11lJ"J tJ'UU"~"~f11'.i'Yi1fl11lJ'.itJ'U'UtJ~tJ1f11ff u,,~ 'lf1ff~'Yl'Yl'U9ItJfl11lJ"J tJ'U 'Uf11'.i • 

t1tJV1l1nl~tJfll1lJ ff~V1~ lrJ'U9i''U vill 11'u m~ lJ'U ljfl11lJ~'U~ 10'Uf11'.i l~tJ'Wnn'CYtJ'Wll,,~1Jol 11' 

um~tJ'Uviln'UlrJ'WnrilJ~ltJ fftJ~flft'tJ~O'U Uden and Beaumont (2006: 36) 'Yi'U'h f11'.il~tJ'Uf11'.i • 
fftJ'U i ~ tJ l;;iJ ty1111 rJ 'U l1ftn (Problem-based learning) d ~ 1 ff1lJ 1 11'u m~ fJ'Uln ~f11'.i 1~ tJ'U i lrttJ\jn 

m::~'Ufl11lJ'CY'U 1 \l~1tJ'U1'U'Yl~1 ;;fl11lJi H;nm:I::f11mfi'iJty111 nm:I~f11'.i fl~ mh~lj1 ~ l'.itU ty1W 

lm::n n 'l:l~n1'.i 1~ tJ'U fu 'U 'Ufl1'UfllJ9I'U1tJ~ 

2. ~"~1'U~flltl111'U~ 1 11'u m~ tJ'U tJfiu~l 'U'.i1tJ1'1f1 tJl!i'm.r'Yift~~l'Ul~t)flWfl1'Yi;191 flll11' 

u m~ tJ'Uu ff~~fl11lJfl ~111'U i ~tJVff'.i~ \llnn1'.i U loU' t)lJ"~ffn 'l:lllJ 1'.i 1lJO 'Ul~ t)1'CY'U tJU 'U 1'Yll~11fi'iJ\l.nn 
~ u 

~lrJ'U' tJ'~ vh 1 11'ln~l1'U 1'Yl1~~11"lnl1"ltJ d ~~" l11'um~ tJ'W ljnff'U fl ~~~~t)f11'.i 1~ tJ'U fftJ~fl ft'tJ~ . 
GJ q CIt. • ..c::l JJQlCl 

n'Uf11'.il'.itJ'Uf11'.i'CYV'U'Yll~1ff1m'.ilJ (Museum of Science, 2010: Onhne) 'Ylm::91'U'U m'.i tJ'W \llnf11'.i • 
1~ tJ'U f~l'U f11'.i ff~ 1~ ~ ~tJ'.i:: ~'l:li11 "::'Yl~ ffV'Uf11'.i't1 1~1'U f11'.i ,,~ijVtJ fiu~ d ~1 ff1lJ f11mfi'iJty111 

lvilJfl11lJ9I'.i::l1U nf'Uv~um~ tJ'U~lj~t)tJ1;'Yi'Yl1~1'YltJ1ff1'CY1Pl111"::I'Ylfl i 'U 1n-V 

Q,I Q.I 0 ~ "Q.I dtl QI CVQ.lt/ 

'Yln'l:l~f11'.i \l~n '.i~'Yl1U"~ nt)fll1lJ111J1tJ'U t)lJ" 'Yl n'l:l::f11'.ift~fl11lJ1l1'U 'U t)lJ" 'Yln'l:l::fl11lJfflJ'Yi'Uli 
~ . 

" '.i::11 'h~ff1tJ ffO'U ffl tJ ffll"~ffl tJffO'Ul1"l n n 'l:l~ f11'.i~~ 'CYlJlJ ~i 1'U nlJ(l~nn'l:l~n nfl ~11fl'.i 1~11 

n1'.i fl~ ff! 1~ 'CY'.i '.i fi' n1'.i fl ~ ff ~lfl '.i 1::11 '1i1 tJd ~1 ff1lJ 1 11'11 nl~ tJ'U ff1lJ 11 (lufi'iJ ty111'YlH 1'YltJ1ff1ff9l1i ~w 

1 ;;11it)vml'U'U 

. 
... ... ''i 1 "...... ... ... , ... 

2.2 FHl'U 8 ~ OTH ·HJ U 01 "Hl8U 1'Y1 tI 1 ft 1iIVl11 VIti V 1 Ii 8 8 0 Ul.JtJ 'YI" Vl8 FHHH' VI;) 10 

fl1~1.J 1U fl11 unil w'tt 1'Y11~ 1'Y1t1 1ft 1iIVli 
v 

\lln~" nn 1 ~ tI'Yi 'U 11 11 m~ tI'U '.i:: ~'Ul11i tJlJ ffn 'l:l191 t) 'U 9i' 'U ~ 1~ tI'U ~ 1tJO n 1~ tI'U f11'.i fft)'U 

1'Yl tl1ff1 fflPl 11 ~ tJ 1 ;;1i t)tln 11 'U'U 1 'U '.i 1 tl1'1f1 t)'U i' mr 'Yi ftH 1'Ul ~ Vfl W fl1'Yi ;191 Vi \l n W 1911lJ • • 
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ff1J1J~! l'U tll~ 1 ~ tl~l'U fl1UJffllJlHl 1 'U tll~ uA'ilflP11'Y11-31'Y1tlltYlff~1 vurh U fH~ tl'U ijfl::U 'U 'U 

H~H~~~lt1m ::1J1'U tll~ UA'ilW111'Y11-31'Y1 tlltYlff~1l')'hti1J ~ ~w~:: 70.08 ~-3 ff -3 t1111t1W ct1~fi l11'U~ 
u • 

, , II tI 

fiU~fW~:: 70 ~~U~1'Ult1Wtt1nijfl111JffllJlHl~::~U~ lrJ'UhJ~l1Jff1J1J~!l'U.u'Un 2.2 n-3ijU1~ 
, " 

1ijU-31Jl~lfH11~H~~-3~U hJij 

1. ,r fH~ tl'Uffl1J1Hl1~ tl'Uf~ 1tl~'U1U-3 ~1t1t1n,j6,:r~ ~~ -3 l~tl~-3jjuff~H H~H~~~lt1 

m::1J1'U t11~ U A'ilfl!111U~::'YI~ ffVUt11~ nl-31'U ~ 1 tl~'U lV -3 t11 ~ i' u14 -3 fl111Jfl ~ 111'U ~ lt11~ U'U flltl 1 'U 

, • I 0 0 ,,~ 0 CIt. 

t1~1J11~::~::1111-3t1~1J U~::fll11 'U::'U 1 ~ lt1 fl i fjffV'U ~11JfI-3 t1 n'YI~ffV1J t11~'YI1H\.J'IJ U-3 H~H~~ ~1t1 

m::U1'Ut1nllA'ilfl!1111~U,j~::lij'Ufl111Jffl1J1~fI'II U-3U fH~ tl'U nl1 MU fH~ tl'Ulfi~fl111J ff'U 1 ~ 1 fllf 

11~::ijfl111J~V-3t11~,ji'1J,jl-3uA" 'IIH~H~~~lt1 m::1J1'Utll~uA'ilfl!111 1 Mffl1Jllfln Hl'U 'A~~lJ 
ffV~fln'U-3ti1J-31'U1~tJ'IIu-3iltl::w! UlJ'YIt1nW (255 1) ~ViU11 tllll~ tl'Uf ~1t1.u'V~~Vi~1~U~::fl111J 

n'1J1'I1~1 nl1 M,r fH~ tllJ lfi~,jl::ff1JtlllW ~ ~::ffl1Jn mJ1fl111Jf',jli 1PlI'U lH~n'U 'II U-3~'UlfN 1 M~ 

g-3~'U ~'Ulfi ~fl111J ffft1fllflf.]ij1 ~ 1 'U ~ 'U1V-3 ~H~H~~ ffl1J U fin H l'U 'Am1J 1~ fJ,j l ::ffHl 

l';lJ 1~tl1ti 1Jfl111Jl11'U'II U-3U fH~ tllJ ~t1 ril1~-3 t11nhu lJ 1fl~ ~ 1 t1 t11~ 1~ tllJ t1 n ffV'U 1 'YI tlltYlff~ n ~ tl 
1~1iuut1u1J1J',j1~ 1';'U ~::1U1fl111Jf',j,jl::~1:lilfl~V-3filn1~ 1vHh6t11rJ'U~'U 

2. UfH~ tl'U 1~fH~U1J ltl-3fl111Jf~ 1~i'1J ~lt1tlll~U-3~~~U-3~t1 ,jl::ff1Jt1 nWll~::fl111Jf 

1~ 1J 'II V-3 U t11~ tl'U ~ ~V~ ~ 'U t1 U fft11:l1r1' 'U fl11 ~1t1 U 11 ri -31~ tl'U il,j 1 ~1 'U t11~ 11 A'1 'II ilfl! 111 ~ lt1 

fffll'U tll~W ~1~ tl1.u'v-3tiuilw111 1 'U;1~,j l:: ~ l1'U 1 ~ tltlll ff~ 1-3 H~H~~ ~ lt1 t1l ::U1'U t11~ uA'ilw'I11~ 
u u 

ffl1Jllflnl-31'U '~\Pll1J1~fJ,j'J::~Htl nl 1 M,rt11~ tl'Ulfi~11lJ 1fl ~ 1 mj '11~ VtllmA'ilfl!11111~::lilPll'U 1 

fl111Jfl~ff~1-3ffntl~1tl~lJ1U-3ffU~fln'V-3ti1J~tltl'YI1i i'~\Pll'Ut1~ (2541: 24) ~t1ril1~-3,j'J:: ltl"lfU'IIU-3 . . .. 

~1t1 t11~ 1 ~ tlViU 11 t1 n 1~ tllJ t11~ ~H)lJ 1'Y1tlltYlff~n ~tl 1 ~1iUUt1 11 1J1J ffllJl'Jflli 1PlI'U lt1 n 

.... " .... 1 1'~ '" ".... d 1 l' I!l d U'U l t11:l Vi ~ H l'U 11 ~:: fl111J ffl1J U fI 'U t1 U 11 tllJ W 111'Y1 H 1 'YI tlltYl ff~ ~ 'II V-3 'U t11l tllJ \PI ~-31J 
• u 

" ~ ~ 'IIVLfflJU11'U:: ~-3'U 
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" 0 Q.I' dd tJ ~ .dl..:::. tI 
1. "Vi ff'U flU 'U ::ffll1llJl1'U 1U~1'U 'YIlfl U1" fl~ fllJfl1l ffflll11'Y1 U1ff1ff;) l 

" 0 QI' d.J" Q.I ~ q tI 
1.1 "fllff'U flll 'U:: ffll1llJl1'U 1 U~l'U'YIlfl U1"fl~ fllJf1llffflll11'Y1U1ff1ff;)l 

11'IJ 1U~1'U~I~ U1~ fl~tl lJfl1lffflllli'Y1Ulff1ff;) {fl1l ii flll fff 1 ~ II ~:: U 111 ~ fl~;) l ~, ~n 
" 

flflfilllJlJ' 'UmjlJff1l::flllil U'U fiY1U1ff1ff;){ nlJn~ ~;)lhmflff1n.h::flfllJl1~fl~m 1'If'U ~jjflfl1 

lh::lJ 1 ~f1ll fffl'U I~Vi rJ'U fill I ff'U flYl Hlfiflfl' 'U fill~;) fill 11 U'U fill fffl'U iY1U1ff1ff;) {lInfl, 

" OQl Cto 0' 
1.2 "fllff'U flll'U::ffll1llJfl1; 1Y1U1ff1ff;)l 

fl1iY1 U1ff1ff;){ fl1l U 1fl1l ~ ~ fl1lll U'U fl1lfffl'U iY1 U1ff1ff;){1 ~ U' ~nflflfl U lJlJ 111' i1'U 

Q.I 4C!l. Q Cto 0' .4 Q.I Q.I 0' Q.I 

filn1~ IIH'UII~:: \'I~ fl \'1m llJf1llll U'U f1ll fffl'U 1Y1U1ff1ff;)l Iff flff~ 'U 1f1ll fllJ l flllff~H 1'UU~:: 

fl11lJff1lJll tl' 'U fillllfliJ~111'YI1~ i'Y1 U1 ff1ff;) {" fl~U fill U'U II~::U 1 hl1~' 'U l1~fl ~;)lllfl'U fl ~1~ 

f1llffflll1~'Ul4''Ul1'U ~Yllifffln'lf 2551 1 ~ufff1~llUi'tf11~lJ1~lJ~lrJ'U fl~flfl11lJfll~::nflll::~~;) 
• '" 1 

rrtlJl~lJ\'I1m1Ui"1f1~'Ui1'U I~fl' M'ufill U'U lIKIfiflf1l1 U'U;)llJfl11lJtlU~U~::fl11lJff'U' \'I l1lfll~fl 
.,ji " .,.d.1 "'J~J', ..,."', . 

fill ffflll1;) fl 'U l:: ~ lJ 'YI ~ ~"'U l1l m lJ 'U ff 'U i 1'U 'U fill1.h:: fl fllJ 1'tf1 "Ifff 'U fl'U 1fl;);) 1lJ fl11lJ 

I11lJl:: ff lJ 

" 2. ,rViff'UflU'U:: ''Uf1lli~ufli' ~~fl 111 
, " " " 

\'I1flf1ll~hli'1'Uf1lli ~UII~::r·mfllli ~unff lJ' 'U fl i' ~U ~~ii,r Viff'U flU 'U::' 'U fllli ~Ufl i' ~ 

2.1 fl1lffflllli~Uf1ll ~~fl1lll U'Ufl1lfffl'U iY1U1ff1ff;){1 ~U, ~i1i flfl fllllJlJtl lJff1" 19'U 

'1 llKun Iflii ,hiY1U1 ~1l1ff1ff;){ 1I~::fl~lJffll::flllllU'Ufg'U 'l1'lf'U filH1'Ufll;ffll~:: 

l'YIfll 'U 1~-V IrJ'U~'U 

2.2 fl1liiflll ~;)fl1lll U'U fill fffl'U i'Y1 U1ff1ff;){1 ~U, .r;nflflfllllJlJl~ flfill\!l W 1flll 

l ::l1'h~ fl~lJ ff1l :: f1ll 11 U'U f ~~lrJ'U f1ll HfflJ Hff1'U I if fl111 ffll::l:: wh~ fl ~lJ ffll:: flllil U'U f ~~ II~ 
2 fl~lJ~'UhJ fIlU,~,:r11~fl~ (theme) lJ1tn1ffu (concept) 111fliJ~111 (problem) I~U1tl'U11KIln 
fltU;)ff1ff;){ il~fllJffflll1 ff1ff'U11I~::1~'UlinlJ f1lH1'Um;ffll~::IYlfll 'U 1 ,,-V 

2.3 fl1ln 1fillffflllli ~u9i1mh;)llJg'U '1 'U flf1l11Ufl \'I1fl f1ll fl'4i' flllff ~H1'U1I":: 

fl11lJffllJ1Hl' 'Uf1llUfliJW1111'lf'U nflll:: m::lJ 1'U fill Yl1~ i'Y1U1ff1ff;){ nflll::flll fl;) fff l~ ffll fl u 

f1llfl~ilfll1::M f1llfl~il ~lm1::M Hl;)fl~~fli'tfli'Y1U1fflff;){ IrJ'U~'U J~, 'Uff1" 1i'Y1 Ulff1ff;) {U":: 



IIUn'TlrJ 

• Cl ~ ., ~ .. ., .,: • ., ., ~ !., 
m::"H"91 mn,m. 2549. O1ll1~U11f1HflOJjllJ110~ O1l0ijlfll:lUl ffll1HJUmlVWSfUlJltJlJ 

fffll:llil~ 4. 111tJlU'Yiu'litJ1tyqP1JlllUwcn91 ffl"11'1flO1l,jltJlJfffll:ll flW::fffll:llfflff9ll 

lJl1l111tJlntJfflufl1Ul1l11 l~. 

...... ... '" ... 1" 1 11 ' tJ 1 mU'YiC)flOl'lftJ9I::1UOOfll~HJ~ 91. 2553. f111:: llfl'lOlJ :Hllm::l1Jj9l0 l::ll1ff YW[Online]. 
, , ... 

lll1ll~l1lJl: http://www.greenpeace.org/seasia/th/solargen/ climate-change/impacts 

/irnpacts-thailand. [18 lJmlfllJ 2553] 

" mu:: mllJfll l fllltJl:: fllJffmnmi ~'lfl~, ffll! mlU. 2545. lllJ 1Yl Hflll 1~llll::1.h::lijUHll 1 uiu 
4' 4 ~ ., Q,I ~: .: ., 

'ltJUflnlJffll::flnlltJul111fJltIlff9ll9l1lJl1llml9l101lnfll:ll"U'YiU!lU ytl11itIml'lf 2544. 

fl1 ~ 1 'Yl'YilJ111U fl l: fflU fl~ lUflW:: fln lJflll fll ltJl::fllJfffll:lll~ li ~'lfl~. 

mU::flnlJflllflnffmnuli~'lfl~, fflUmlU. 2544. fffl~ffnflUflfl~: d1iOfllli'~flllffflln 

ffll1 i' 1.J~ijfl1llJ ffllJ)'j flffltIl:I~lU..r fll,j::fl1llJfl~ l ::~1.JtJ ~. fl1 ~Ll1""lJ 111um: i' 91U .... l ifJ. 

iU~Ul ~ihiu.fi. 2528. ~Ull1.J1.Jflll"~Ul..rtIUfl~~OfllltJl::l1V~'YinH1U. flltI1MIl. 13: 50-66. 

ifJ~'Yl1i i'~911~fJ1l. 2541. flllOOflll1.J1.J l;ifJUll1.J1.J. fl1~l'Yl""lJ111um: flllJOl;hfffll:Jl . 

WUmw 111l11'YlO~. 2546. flllul::lijui9lff~fJ lu ~1lJll iO~11W'lf. flntJl::lijuH1lfllll~fJUr 

UU1 111,j, 199-201. fl~ .:JL'Yl .... lJ111um: 1 HfflJ~LLli~'Kl1l~mWlJ1111'YlfJlnfJ. 

W! .... l li;tIff'YlfJfJij. 2549. H1l"O.:Jflni'~n~mllJflllLl fJUill1J1.J 1m .:J.:J1U 1 UmilJff11::~ .:JfllJ 

ffmn fflffU1Lm::1~U1inlJ ~ijriOfll1lJffllJl'jfl 1lJfllllll1iJty111Lm:: .... q~m1lJ 1 U fln 
. " , 

o~i'm.rff .:JU1~n'OlJ"O~UmlfJuiu,j1i fJlJfffll:llilYi 2 1 HlltJUffli91 lu fll ~l'Yl""lJ111um. 

111 fJ1U .... U £tJ1 O.]O.]llJ 111UW cn91 ffl'lJl1'1fltJl:: fllJfffll:ll flW::fl1 ffl ff91 { 

.. ... '" 
, Kl1l.:J fl1 W lJ111111fJl1lfJ. 

~ " , 
Yi;~ ql1i~~~. 2545. l1nflfln1~lm::tJ1::'ijuH1lflnffmn, VflJ~fli'.:JYi 2. fl~.:Jl'Yl'YilJ111Um : 

y" • .1 ....... 
L~lff OUl1 lflU1lJff'Yl. 

lH}lJ1l lJW.:JllJ. 2547. fll1li~Ul1 ummlJfffl~i91 ~hi1fll~fJln1.JflntJ1::11 V~'Yin~.:J1U911lJl1nfl 



85 

" 
'U l\PHJ1 'lf1V'l!L~~. 2548. f)1';i ffflfnL 'illlTl~~Cl'Vli''YW1mtJ1 1~tl1 tf)1';i ffClbllL UU 1 m 'N1'U 

. . " 
1'Vl tl1fY1ff1l1L~ tl~fl 1';i W~ilWl11Lfi V1nll'Vli'v. tl1m tJ 1. 1'Vl tIliJ V. 'U nu~ ww llJ '111 UW en 11 u u u 

ff1'IJ 11'lf1f)1';i 11 TiVlJffflfll fl W ::;fff)fJ 1fl'lff1l1lJ'I111'Vl tl1~ tlfY1 'U fl ~'U 'Vl ';i 1h 1'lJ. 

'U 11 i' 111.1' L~ Cl~ ~'U 'Vl1. 2551. ~(1 fflJ(}'Vl i'Vll~f)1';i 11 V'U LL(1::;fl11lJ ff1lJ 1';i fI 1 'U f)1';ifl~LL nilQJ 111'Vll~ 
" . . 

1'VltJ1fY1ff1l1'\ltl~lTm1 tI'Ui'Ul1li tlllffflflliHi 2 Yi '~i'Uf)1';i ~~f)1';i 11 tI'Ur1~ tl1i~~n'ilm ';ilJ 

f)1';i IYl~W fffll'U f)1';iw. 1'Vl miJv. 'U n u~ww llJ111UW en 11 ff1'\l11'lf1f)1';i l1li tllJffflfJ 1 
d U U 

fl W::; flfl fJ 1fl'lff1l1lJ1111'Vl tl1~Vfl'1 'Ufl ~ 'U 'Vl ';i 1h flJ . 

iJlI til 1lJClftfli. 2548. f)1';i nflfJ 1T111lJ ~LLCI::;Tl11lJm ::;l1lTm~ tl1n UlJ CI'fifJ a ~ 111~ ~tllJ 1 'U ;111 • . " . 
U ';i::; ~11'U 1 ~ tI 1 t'lf~ Hfl tlU ';i lJ ii ~ LL 1~ ~CllJ '\l tl ~lT m1 tI'U i'U l1li tllJffflfJ iuYi 1. • 

lJ 'I111'Vl V1~ tlfl'1 'U fl ~'U'Vl';i 1h flJ . 

'U 1t11J1VLLCI::;LLri'UV.~~~1'U, ff1lTf)~1'U . 2552. fffll'Uf)1';iWV.~~~1'U1'U1J 2551 Im::;m.J1 1UlJU 

Q5l[Online] . LLl1ri~YilJl : http ://www.eppo:go.thlengyIWP04-B.html. [30 ll'U11fllJ 2552] 

U';i::;11fl'1::;n. 2547. 1I'U1fl~I~V1nU';i::;UU~flJ'U1f)1';i11t1'Ur 1'U ff1lTfl~lb11""Jlnflnff.f)1f)1';i .. 
od/" " .1'" .1 od/ " oj .. 
fl'flfJ1 , '\ltllff'Utlq'VllifY1ffll';if)1';iulJluf)1';ifYfll:J1, 11'U175-83. fl~~I'Vlv.lJ'I11um: 21 1"If'U~';i. 

tl V::;W jlT'U'Vlf)1';i W. 2551. riCl'\l tl~f)1';i 11 V'U r~1Vf)1';i tltlmluu~lj~tllJ 1 'U lifl'U'Vl1~'ih1'Vl tl1LL(1::; 

Tl11lJ ff1lJ 1';i fI 1 U f)1';i ff~ l~IIUU ~1C1 fl~ 'IJ Cl~ IT m1 V'U l1li tllJ fffl fJ 111 Cl'U UCl1t1. 1'Vl tl1iJV.'U n 
U~WW1lJ111UW cYi~ ff1'IJ11'lf1f)1';iffflfJ11'VltJlfl'lff1l1 flw::;mfl'lff1l1 'ilW'lC1~mw lJ1111'Vl tl1~tI . 

u u q q 

~flJ'U11'Vltl1fl'lff~111C\::;I'VlTl 1u 1C1'Vmi~'lf1~ , ff1lTfl~1'U. 2551. i'UliCl.f)11::; hfl~flU~1t1 

1'Vltl1fY1ff1l1Im::;I'VlTl 1'U h'V. U'VllJlil'U : ff1lTfl~lU~flJ'U11'VlV1fl'lff~1LLC'1::;I'VlTl 1'U h!l . 
, '" 

LLl1~'lf111. 

Q "0 ,,~ 0" .c::t I ~ 1"" 
V.fl'1C1 ff';itJtI~11';i1. 2525. 'lJtJfftJU1'Vltl1fl'lffll';iI'IJtlUtJtl1~ l';i l1lJtJWflWI. fl~~I'Vlv.lJ111um : 

Q ~ 0" 0" 

1T1111 fl';i Iv. 111tl ';i V. tl tI'Vl . 

lV.i'lIU v. nJv.1iJ'lfrJ. 2552. J111'U(1flft)l1lJ~. lJ~'lf'U . (12 v.~fl'if)1t1'U 2552): 32 

miJlI ';ii1 h~lJ. 2533. U'Vl1'UmlJ1'VltJlfl'lffll1. m~l'Vlv.lJ111'Um: VflfJ';i1flJU1 . 
q q .. 

qv.~ 1~'U'lJ11. 2548. f)1';i~\PlJ'U1lnhvf)1';i11v'Uf\!';iW1f)1';i';i::;WJ1~1'lf11'VlV1fl'lff1l1IttJ~ "ff1'l11(1::; 

fflJU~'IJ Cl~ ff1';i" nll1'lf1f)1H1'U Cl1;V. LL (1::;1 'VlTl 1 'U 1 (1Vlt Cl~ "f)1';i Cltlfl LL UUl'Vlfl i 'U 1 (1 V" 
" 

ff1lfi' ulT m1 tI'U i'U l1li VlJffflfJ1l1 fl'U U (11V i'U U';i::; l'Vlfl'i 'Vl V. 1'Vl tl1iJ'YlU nu~ qJqJ1'fJfJ ~u W en 11 

ff1'\Jll'VlV1fl'lff~';i fff)fJ1 TlW::;ffflfJ1fl'lff1l1lJ'I111'VlV1~Vfl'1'Ufl ~ 'U'Vl'l 11 ';i\PlJ. 

';i::;1 ffnU'Vli''YlrJ. 2529. 'Yl'il'U1UmlJftv.111'VlV1fY1ffll1. flHI'VlV.lJ'I11'UfI'l: 1fl Itlff 'Ylf'Ui~ l~ll • • 
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v .. 'j/ 11 <i 1! 1. 1 v v ~ v .. 
:iTll:l 'WHH'j l'j. 2551. fl1'jfffll:l11lCl~fll'j ",..~ 1~ u':i1LO':i lJ'Vl~'W1fll':i91'j;;lUJf)" 'Wfll'j tllPfll:l 

Yl5'VltJJmih 1~'lJtl~'\.Jfll~U'W 1vi'W. lYlU1iiYi'W,j,j~rurulmnuw c¥i~ ffl'IJ11'lf1 
.. u u 

'" <i" ... 1"'.1 <i " 
l'C'l'IJ 11i fll'j fff11fl1'jfffll:l1, '\Jtltff'W t1~Yl1ifflff~'j fll'j uf.H lJfll'j fffll:ll, 11'W 1 35-57. 

"' .. flHtYlYilJ111'Wfl':i : 21 tC)!''W 'il'j. • • 
i ~fffl;; tttl 1u. 2552. fll'jli~'W1UYltlU'Wi~h1ff,rl'lflff~fllJfffll:llt~tl~ fffl11:; 1 "fl5t1'W ~ij~tl • 

~ " , 
f·mfflJ qYl~Yll~fll'j t~ U'W 'IJ tlj'\.J flll u'W.,$1~i'WYi 3 fl ~lJff1'j ~fll'j tl U'Wlff ~fllJfffll:l1 fflff'W 1 

tl'C'l~1~'W1i':i':ilJ. lYlUliiYi'W,jll~ruru1lJl11UWc¥i~ ffl'IJ 11'lf1tYlfl 1'W hVfll'jfffll:l1 u u 

flW ~fffll:l 1f1'1ff~1lJ1111Yl u15 fJfl'l 'Wfl ~ 'W Yl'jl11~. 

~1'W fflUVfI' tm~tJ~flW1 ff1VUfI' . '2543. fl1'j1flI'i'1'W~~~ffU . flHtYlYilJl1l'Wfl':i: ffl~tllfflff'W . • • 

trl'IJ1~fl1'jfff11fl1'jfffll:ll , nl'\.Jml'W . 2552. ff~,j~"fllHhii'W~l'W 91J 'lJtl~fll'j,ja,,jfll'jfffll:l1 
ct. " ! .d qqq ~ ~ .... 

(Yi .fI'. 2542 - 2551). YilJyjfl':i~'Yl4 . fl~~tYlYilJl1l'Wfl':i : 1YlC)!' fltllJlJ1'Wtfl't''W. 

1'j'W1Q ~t11'j'jW. 2543. ,j'j~iiYl~~" 1m~fl1'jl1't1~t~tI'Wfft~U1 . lYltl1iiYi'W,j,j~tytyllJl1lUWc¥i~ 

, , 
I Q.I .c:i <d, .c::::l.c::::l " a, q,q 

1':i':iW 1 ~ ~ "fll:llJfI''j . 2551. ~"'IJ tljfll'j t'j U'W fll'j fftl'W Ylt'W'W m~U1'Wfll'jtltlflllUUYllnff10':i'jlJYllJ 

~ tlfl11lJff1lJ 1'j fJ 1 'W fllmn'i1rul1w~~lml1ff1ff~ 11l,,~ifll:l:;m ~U1'W fll'j Yll~lYlUltllff~1 
o 

" 
'I1'W ~fflJ ~ffl'W 'lJtl~'\.Jfll~ tI'W 1 'W illi VlJfffll:ll~ t1'W~'W 1'W 11 ~ t~ tI'W ffl~~ . lYlU1ii'Vl'W ,jll~ rurul 

u u 

QJ <It. Q -=i <It. d' d' rI oC:l Q..I 

lJ111UW C)1~ ffl'IJl1'lflfll'jfffll:l 11'Yl Vlfflff~'j flW~fl'j fflff~'j 'ilWl"~m W lJ1111YlUl"U. • • 

" , 
oi'W lJ 1i VlJfffll:l11JYi 4 11 ~t~ tI'W tJfffflJoiru fl HtYlYilJ111'W fl':i. lmnii'Vl'W ,j,j~ rurullJ111UW c¥i~ u q u u 

Q rI Q.I Q rI 

tlfftfll:llJ Yltl~V~fl. 2523. Yi"~~l'W. flHmVW111'Wfl':i: 'lf1'W'VilJ'Vl . • 
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" ... ... 
~Wl"".:JmWlJl111V1fJl'W . 

,q.c:t. QI tI ,q.Q.ci QI Q.I tI ~ cal ~ CIt, t/.::to 0 d • 

fY'iHl'U fY'i~l'l~fJfJ'U~. 2548. 0l'ifYO}llH""fflJ\lVl1im.:J0l'iW'U1V1fJlfflff~'iLm:;\l~ffl'UO~VOl'i 

eLI tI~ -a IV ct ! QI .. iJd d 4 1 i" 4 CIt. t/ 
V'4'iO}lff.:JLn~ VlJ'UV.:J'UOL'ifJ'U'lf'UlJ1ifJlJfYO}ll VI 2 VlL'ifJ'U ijfJ 'lf1~0l'iL'ifJ'U1'rJfJlfYlff~'i 

L~VtlWml'l;1~. 1't1fJlijl'l'U1i'tI~rurullJl1TUWcn~ ffl'Ul1~10l'i~1ifJlJffO}ll , u u 

" " ct Q QI dl Q.I 4 QI 

fYO}ll1iOl'i, m:;VI'i1.:J. 255l. l1""O~~mfl'UO""l.:JOl'ifYO}ll'U'Ul'l'Uil'U 'Y1V11ifYml~ 2551. 

m .:JLVll'llJ111'Utl'i: 1 'i .:J-nlJ..{tl'iffm""1~l'lfl1. • •• 

. 
.cS. " Q.I ." 1 tI Q Q,I.ct ..::to .4 eLI 

L'i fJ'U lU"":;~1VfJl.:J'Utlfftl1.HllO tl'i .:J0l'i 'i:;LlJ'UfHl'UOL'i fJ'U'Ul'Ul'lfl~ Ltlmn'iLfWOl'il'i~'Ul 

CIt. .cl · .0 Q.I CIt, tI IV '.Q Q tI 
1~1'lfl'ltll ffl11'iUtl, 1V1 fJlfJlffm. fll .:JLVll'llJ111'U tl'i: ffmu'U ff .:JLff'ilJ Ol'i ffV'U 1V1 fJlfflff~'i 

u"":;LVltll'U 1",,-u. 

q''il.:Jfl 1""1m:;Q"". 2552. ~~1't1fJ10l'ifffl1:n, tlf.:J~ 8. Ol.:JLVll'llJ111'Utl'i: ~hiro-nlJ..{mi.:J 
" "" ... ~Wl"".:JmWlJ1111't1fJl""fJ 

. OQlClt.tlt tI Q QI 

OHLVll'llJ 111'U tl'i: ffl'U fll'llJl'lU 11.:J \lWl"".:Jmw lJ1111'YI fJl""fJ. • • 
Q tI': Q,I tI " <d Q,I .c:t.Clt.dl " _~ 

q'\l'U~ mfJ.:J \l1\\J'i~'U. 2544. f·mOl'i i'tfm~U1'U0l'i L'ifJ'UUUUtltl'Uffmfl~19flJLm~Ol'i hunlJ 
. . " 

f·m.:Jl'U i 'UOl'ifftl'U111,rtlL1tl.:J l'l".:J.:Jl'U tiu;r1~Lm~Ltl1 tl.:J i~'~~l i 'U~1'U 'i~~UW 

iT1ifJlJffO}lliJ~ 3 1 HL~fJ'Uffli~Ul1.:JlJ1111V1fJl"fJLO}l~'ifYlff~f ffO'lnfl'lff~llJ.ffmhm 
16: 73-89. 

" . 
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5. fI'n \In'tll.Jn'iflCJf1 vl ntl'U tltl fl\l,mj','U 

6. il ~d' '" ,~ 1 ~ W'Ul.JtlU "l1'UII:::lJlnm, 10 fl'j~ 

7. ~d n" ", .. .01.. d n lil~ W'UII 1~l.Jil~Yl'UYlllJtl't1Ul.J"tl~In'~\l1I 1 

8. lIla ~ "tl~ 'tl'U 't1;tltl''t1l~ ~'tl'U 10(1, 1 UII';1'U ~lg'U 

9. 1ri"tl~II';1'U ~lg'U \I'U UU'U 

10. : d': '" 1 ~d '" ~ n~lnfl'U11I".:JYlfl'U~fllU 'U IU'U1'UII:::flH 

11. il~ 1 Yln;fnn~uflMiflci'il~1I Yl'U fl1~ 1-n llJYlfltl'U 1 mIl 

12. in'lf1'Un'lJl~fl 1'U U'1'U ~ 1 Yl~';I'IU 111 U fl'U 

13. 
:; .. . .. 41 .. , I W fltl~UlIfllfl'jtl~Il\'U1~ tlllJtl lJ 1'1f~1'U 

14. &I e'~'~'" 4.e lil~ 1 mYlI'I'UYl~ ll'ttl~tl'l1lJnufl1~Yl'lf'U'lftll.J 

15. in'lf1'Un'lJl~n 1'U U'1'U 111'lil~'t1U' l~l~IIYl'U fl1~ 11I~i~lIlJ 

16. fltl~u~ni~lIlJ ,dtl 11illtl.:Jfl1~Hlln1 

17. U1 m::: ~l.JfI1llJ 1~1"tl~ i~ IIlJ flllJfI1llJ l't1lJ 1::: n'lJ 

18. lil~i ~l\lJ l1lJ fll.Jlfl~tl~ U1 l.Jtl1fl1I'1~tlru 't1llfi ~l nil 27°C . ~ 

19. 
M '1 &I __ AI ... t .. 

~1l'tIl~fll'U ml'll't'nlJtlfltlfllltl~mfl'U 

20. IffUl.J~'lfl{\I lmffl'tnii~1·n~u11iij"mffl'tn,jtlotl 

21. 
. 1 QI __ 4 ... , I.. t .0=:11 

't3~fJUfll'U ml'll'tYllJtlfltl lJln'UflHII::: 15 'Ul'n 

22. Ift'UlnlJffll;tl 1~6~I'ntl{lijflF-h'U 1 mffl'tn,jtlOtl 11i~lnilflf~lI::: 15 'Ulii 

23. U= .. ; .4 .. H 
fltl~ IInfltllJl't11f1tlltltlflllJtlllln ~1'U 

24. il .. ;. 1 .. d H.oI 1 '1~ 1 ~n'1f1'11l1l l't~fltllJl't11f1tl~'n~ IlJtl lJ ~1'U 

25. • 1~"" ~ fl1't1'U~l1l1lfl11 fltllJl't1lrltlHlnflH 

26. 11 .. d H " .. , 1 ~fltllJl't11f1tllm "tu::: lJlJfl'UtlQ 

27. '" 1 " .. 1 "1~'" : U VI 'lfn'lf1'U lln'lJl'lfn 'U1.Jl'U lJtlltl~'Ul"tu:::1I H 'U 

28. 
iJ~: .. :: 
~ntln'Un'U n''U Yl13flflH 
~ ~ 

29. ii~ II'I~ tl111l~M 'timll"tu::: nl.:J \ll'U 
~ 

30. lIunu~::: 11lYllfftlalntl'U cHfl 
, "'1 II , ... 

"tl'\ltlUfJtllYl llfl11lJ'nlJlJtl 



U1J1J'hn"fll1tln,rnll4tlfll1tl'irfl~'Wa~~lU 
fll;IUH: hhfliillfl~V"l1lJ1V '" a"''U';V"11''~llJfl11lJl.n'U\Jl,, 

" f8fl1UJ y'hlihnh:ah '116 

1. ~'UliI~ hi~" H,riv 'liij'fl'ivg''U11'v~ 

2. ~'U iilfl111H":t)1~11f1Vft hh11v ltllJ h~ 

3. ~'UliI~l1av~ '~I,h~h~'U 

4. ~'UlilMi~'lf"'Y/I~lJ~tu::~iiuff~ff11~I~tl"l'IV 

5. ~'U'Ii'~In~ffi~'lf"'~ov'UVVml1t1~l'U 

6. \l'Ulilft~lg'UlJlt1t111 3 tlf~ l'Untn 1 i1llJ" 

7. ~'U 'li'il~~,g'U~~ H 

8. \l'Ulh~v"!V'UI'f;' 'uu'; ''U~lg'U 

9. '" l' 1 ~d , ~ \l'U ff~V" 'U 1tl'U\J'UU'U'U'lt1flH 

to. '" 'Ii' : d'; '" 1 ~d '" ~ \l'U "1t1~'U1U~"'YIN'U"fl1tl 'U Itl'U1'UfI::fl'i" 

11. \l'UI~'U 'uilftffi~CJi'1 'YI'nifn1u 'YI'U t11'S'.n IlJ 'YIflV'U 1 mfl 

12. ~'Utll'Y1nim1l1lJnUfflJl;t1l'U~1'U11!VlJn'U 

13. \l'Ut1VftU~t1Itl~V~ln'U1~ IVlriV 'li'~ 

14. '" 1 ",dH.oI .; \l'Ulilft 'YI'S'YIt'I'U'YI" 11'IV'SV'lflJ'ntlt11'S 'YI'lfVU 

15. \l'UliI~l1\l'l~l"U'YI'U t1mil~iftfllJ 

16. \l'U t1t)ftU~ t1iftfllJ IriV 'liiilfl'ivg 

17. \l 'U U1 Ufl11lJ I~ 1 ~V" i ftfllJ '11' Il1lJl:: fflJ 

18. ~'U Iilfti ftfllJl1lJ nUL tl~V" U1 Ut)1t11ff~ ~tu l11Jij ~l t111 27°C 

19. ., ii . 1 ., ~4 .. : • \l'U ~ll'Ia"Nl'U 'YI'Sffl'l'YIlJVt1V~flV~'YI"tl'U 

20. '" it .; .. 1 '" .. ..: HI , '''1 '" ........ \l'U1 tlU'YI'lfl'S\J mffl1'Y1'Y1'1 ~tl lJlJ mffl1'Y1lJVt1V 

21. IV • 1 .... ~4"'" 4.: ... \l'U't3~fJtlN1'U mffl1'Y1lJVt1V lJlt1'UflHfI:: 15 'U1'Y1 

22. \l'Uln'UIt1lJ1yFll'U lmfll1li'jjvi'iv'li~1t111tlf"fI:: 15 'Ul'; 

23. ~ 'U~" U~ t1tlVlJ i;11~V {VV mrivln t1l~"l'U 
24. ~'UlilMi~CJi'nlll1'1~" H,riv 'lil~"l'U 

25. '" • l~ co .. : \l'U t11l1'U ~nfll t11'S tlVlJ1'I11~V'S'lt1fl'i" 

26. ~ 'Ulil ~tlVlJ i;11~ V{~" H~tu:: 'liii tl'U v g 

27. '" u':': 'u W \l'U flVtl'Ul'YI'l'S::1111"U 'S~ 'U 

28. \l'UiI~nvmfl hrffii'YI'lt1tlf~~H 
~ ~ 

29. ~'Uii"lffljt)1111'SMlit)\11~tu::f{H\J1'U 

30. ~'UIItlt1U'S:: 'fl'YI,iv/ilov'Ulh' uoit1 
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uUUtJuntltllltJii1Wl1i48tllltl'irtl~'Yta'H1U 
.. ' .. . "" 1 SI Q.I ct IV.ct 4. IV J '" .::c '" Q '..l'_ J ~ CL.A CL.I , ,_1 "" 

fllVU;).:i: 't1UtlIlr.JUUUntltl;)tllnItl1181i1tl'Y'YtiH.,'JlunUtlIlr.JU "m{)UfI fI.:ifl8 lJU 

, " 
l. U tJ tJ fi ,j~'YHl~ m 1lJ lh i'J tJ f11'H) '4 1'ml 't'H;.,'J HU ~.,'JU 
~ ~r---~~----------------, -.----

~uHv.~'N1uLvh~~1Lilu ~~;l ~utiV.~~~1Utuh~~UVl"LLVlU i~;l 

1, " .......... " .... ... ...... . "" .. ... . 1, ", ."" ." ",, .... ,,""""""""""" 1 ...... "."" .... .. " .. " ...... . " ... " ... .. .. . 

2 .. ........... .... . " .. " .... " ", .",,. 2 ....... ""." ...... ... " .. "." .... " ... . " 2 . " .. ..... .. .. " ....... . ".'''" .... ''."" ... . 

3, .... " ..... .... .. "" .... ... . """.,, 
3. " ... "."' '''' , ... .... "."." ... , ... ",, . 3 ...... ... .. . " .... .. " " ... . " .. , ... " .. .... .. . 

2. UtJ ~::LtJ~tJ'L:!lltJ'Hf111tJfi,j~~1L~VV'4 i'mlVi~,HltJll~"::'YiJ\ilmh.,'J 1 1 ~~ 1111'\1~~"tJ1::f1mJ 
~ 

" 
3. UtJ ~::1l1fl11lJi~1f1n~m1lJf111V'4 1'mlVi~.,'J ,ntJ 1 tJ1 ~ ~.,'JU 

( ) ;;"l1n ( );; 



UtJtJtJ1::lilufl1::tJ1Ufl11Unifw'H1't1Hl't1fJ1f1UrVii 

. . "" 
fl"l11'Yl .... . . 

.. 

ff1J1 ~ fl fl ri 11 • 
'JI d 

1) .............. .. .......... .. .......... .. .. ........ .... ... 'I1U'I ...... UI'\l'Yl .. .. .. 

'JI d 
2) .. .. ........ ...... .......... .......... ................... 'I1U'I ...... 1i:l'\l'Yl .... .. 

'JI d 
3) .............. .. .... . . . .. . ..... .. . . . . . . ......... . .... ... . 'I1U'I ...... 1i:l'\l'Yl ..... . 

_I , 0 ... 

~~u1::a~ftfl11't11fl~fl11~ 

I , ", I 

1. tlfi,j~n ~ml11YhnfJ1"'U'IntJll'jU'I11l~U'I 'n"'I'I1U\OI111n '~i'1J11U1J'I11J1fJ 1~ 

2. U~1J1fJfl1111'111J1fJ'\lU'I'n"'I'I1U 1~ 

3. ff~1'1lfl~U'Ifh1l1~ hh~1'\lU1~l'tflVn 1~ 

.Q.Cl 0 CIt. 

I d 
1) ll11l'11i:lfl'\lU1~ 2 em x 5 em 

2) i:l1~'YlU'Ill~'IfJ11 5 m 

3) LED 

4) 
I 

UHU'YlU'Ill~'I'\lUl~ 2 em x 10 em 

5) 
I 

'" "" UHUff'lfl:;ff'\l'Wl~ 2 em x 10 em 

6) fflfJ1~fJl1 30 em 

7) l'Yltl' ff 

8) m:;~1'1f~fl~fl'\lU1~ 30 em x 30 em 

9) m::~1111 tlffl\OlU{iY 

10) m::~l11tli~ 

11ifl11't11fl~fl11~ 

2 
I 

ll'Yl'l 

'JI 
111'W 

~1 
I 

2 llH'W 

I 

2 llHU 

2 nYU 

4 

4 

'JI 
11114 

I 

UHU 

I 

llHU 

I 

llHU 

l. , Ht1fl(~fJ'W{h'Wffm'WflllW l~U'I "lrlU'n"'I'I1U 1,j'nUlfffJ'I" 

2 . Ufitll1fJflri11l14Ul::1Ji1W'l11lli:l::ff11'l11l~li1' Hln~i1W'I11 
" "u " u 

3. lffuflnfllmf{i1fY'I11~ff11J1Hlli111P1' 

4. l::1Jn fl1l U Uflll1J1JI14 uwn '\li1W'I11Ui:l::l~ U fl n flll ~~~ff~ 114 mJ 1 1 tI ff~ l'1lfl ~U'I . ., . 
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5. nl'nJ~)lUf)1H)Umru~'~ ~llihJf)1)ff!l'1lfltij'lnll1J~ 1rHh'\JUlt"l'Vff)'VO • ". . 
6. ):;lJ;JU ~lijuYi' ~ Uf) 1) ff! l'1lfl~ij'lnlIU t"l1vh~ l'\JU l~'Vff)'Vfl 

7. ff! l'1UtJtJ ~l~ij'llfltij'lnlIUt"l 1 ~~l'\JU 1~'Vff)'Vfllvliju):;djUfll1lJlrJU 1 u1~ 
. " . 

8. ~lIUUf)1)ff!l'1lfl~ij'lnlIUt"l 1~~1'\JU1~'Vff)'VflmlJ;JU~muYiijijf)utJtJ 

9. 'Y1~ffijtJu~:;U):;Lijulfltij'ln l1Ut"l 1~~1'\JU It"l'Vf f)'Vf 1 

1 o. ,juYif)~'1~ 1~i~ uui~'1 'UutJtJ,juYim"~H~~ ~:nf)m:;tJ1Uf)1m~i1fY'I11'Y11'1 

. . 
.4 4 V " q G"ill'Ufll'1W 1'18.:1 "ISJ8'niU.:I1U SJ'n8I'tUH" 

... ..! ~ . . ".1 .. ~ ... ~ _I. • • ~ 
~nu.~~_~", 
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~ ~ ~ 

6. ~llfln~m':ilJ''U'u'U;)V'UU Ufll1lJ'Uf~flmh~h v::'nil'..rufll1lJ'Uf~fll,ruu'U 

~ ~ 

7. ~lfln ~m':ilJ' 'UoU'U;)V'UU U fll1lJ'Ufl~11;)'Um~fl1':i~:: '~i"l::~1Jfl::U'U'Ull'h 1 ':i lVi':il::l'H;)'~ • 
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.. . .. 
.., ct v v CIt. , 

"Un3 "UYi9)lU1UUlflPlflQU 

9. lff~~1.Jmw~Hi"wf11·HY~l~lfl~V~fhlij~ ""h~h~lJl~'YiflYnih)~":i'lh~ l~tJliJlJ,rV '1 

1) ................... ........ ............ ...... .. .. ....... ........ 6) .. ......... ............................................... .... .. 

2) .... .... ..... ....................... ........... ... .. ... ... ..... . 7) ...... ... .. ..... ........................................... .. .. . 

3) .......................................... ....... .. ... ..... .. ... 8) ........... .. ............ .... ......... .. ..... .. ... .. ...... .. ... . 

4) .. .. ....... ..... ................ .. ... .. .. .................... .. . 9) ............. .. ......... .... .... .. ............................ .. 

5) ................................. ... ... ..... .. .................. 10) ............ .. ...... ... .... .. .. ............................. ... . 

10. 1MUfliifJlJ11~i1.Jllff~~l1lJ1fl~Li4mY!1~Lfl~V~fhLij~ 1vHh~Ul~'Yifl..,lmfJ1lJn~n 100 lJlli hw 

1-M~1.Jmw1lJ,rv 9 LiJlJ~hlJ1.Jl~flVtl 

~ ~ ~ 

1l. 'illfln'ilmllJ1lJ'ulJ~mlJU UflL~fJlJfffflVdl~'l v~hvh1MUflL~fJlJfffflL,rUUlJ 

~ ~ 

12. 'illfln'ilmllJ1u,]u"vuU UflL~tlUflWh"ULV~flll'il~ i~l~~tlfl~l1UUL'Yh h L'Yill~Llf" 1~ • 
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". " 
14. ,ru~Hluiufll'H"!1~ltl~U~fi1l\1~ hHh'\JU1~Vif1Vil1j~~il 

" " " 
15. \llf1fhlm'.ilJiu,ru~uuil Um~tlUifff1tlth~h U~hfhiM'um~tluiffm'tfUUU 

" " 
16. \llf1fh:lf1nlJiu,ru~uuil um~tlufi~'h~um~tl1'.i\l~'~'.i~~1Jtl~llUUIl'hh lVi'.il~l'I1~i~ 

. . 

.. . .. 
QJ 4 '" _I ~ _I Q Q "uns "UlJ'.i~I1JUlJ'.i~i:rn1ifH1 

" " " 
18. \llf1fi\lf1nlJiu,ru~uuil irm~tlUifff1tlth~ h v~'nhiM'irm~tluiffm.,ruiru 

'" 0 "" , .:M d '" '" ~.l 0 ,~... 1 . '" .d. i 19. Itl'.iU~fllIU~ -nnl'\JU1~Vif1Vil'Y1Um'.itlUffll~'\JU'Yll~lU ~'I1'.iv lJ ff~lf1~\llf1ff~ ~ 

'" 0 "" , .:M d '" '" ~.l "''' _ I '" _ I ., 20. Itl'.iV~fllIU~ -nnl'\JU 1~Vif1Vil'Y1Um'.itlUffll~'\JUlJ'\JUtl1'.iu'.i1Ju~ ~Utll~ '.i 

" " 
21. \llf1fi\lf1nlJiu,ru~uuil Uf1l~tlUfi~'h~um~tl1'.i\l~ '~'.i~~1Jtl~llUUIl'h 1'.i lVi'.il~l'I1~ i~ • 
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llfJfl11th~lij,.. 1--------.,.-------,-------.---------1 

l. '::~U'!!"l~ 
fl6-30mIGl" 

2. nunlJua:: 

.. 
.. CII " .., 
YlLOtf1'U6-30U 

U'!!"l 

. ~ .. 
3. 0l"U~1Ii01' 

4 3 2 

'j":: ~ t'l'111'VlUqpl1~ 'j":: ~t'I' l11'VlU qJm ~ 'j"::~t'I'fIl'VluqJm~ 'j":: ~ t'I' 1l1'VlUty" 1 

t'l'l1mOflflll1~'Ufl'~1 t'l'lllnflflflll1~'Ufr~1 t'I' III 1 'j" fI fl flll1 ~ 'U lflfJf111i'J'U~II'U::\h 

A'1 fJ ~ lH 6 -3 t'I' 6 fl A'1 fJ ~ 'U 16 -3 t'I' 6 fl f11'1~1fJ~'U16-3 

f1~6~O'Ut'I'Il1'Vl~ fl~6-3O'Ut'I'Il1'Vl~ 

1i'J'U6d ua::t'I'fIl'Vl~ li'J'U6d 

,hnfl'Ul~::' 11'1i'J'U 

nUnll;;6lJa~ nUnll;;6lJlI~ nUnll;;6lJa~ nUnll;;6lJa~ 

t'l'6flfla'6-3O'Ut'l'fIl'Vl t'l'6f1f1~ 6-3O'U t'I' fIl'Vl t'l'6flf1~6~O'Ut'I'fIl'Vl t'l'6flf1~6~O'Ut'I'll1'Vl 

UqJ"1I1a::"11ll UqJM1I1a::f111lJ. UqJ"1I1a::"11ll UqJ"1I1a::fl11ll 

~ 6 -3 fl 1 'j" 1 fI fJ ij ~ 6 ~ fl 1 'j" 1 fI fJ ij ~ 6 ~ fl1 'j" 1 fl fJ ij ~6~fl1'j" 

1I'U1 flfl" ti m6-3;U U'U 1 fl flM tim 6~;U 1I'U1 flflM tim 6-3;U 

6Vl-3t'1'lllM9jt'l'llfla ij 6VHt'I'lllM9jt'l'llflll ij 6VHt'I'lllM9jt'l'llfla 

'JI d J! d 
IIMa-3'IJ6lJaYl UM~~"6lJaYl 

t'I' III 1 'j" fI e' H V -3 , ~ t'l'lllnfle'HV~'A' 

lIa::U1ll11i'J'U 

~'U!l'U''Ufln 
66fllluuilifl1'j" 

~ ~.ct ~.::. do ~ .ct ~,. CIro CIro4 

6 1i U 1 fJ 11i fl1 HI tl 6 1i U 1 fJ i 1i fll HI t1 6 i 'lll fJ i 1i fl1 HI tl 1'Vl 6 61i U 1 fJ 11i fll 'j" 

UtyM11f1fJt'I'~1~IIUU uqJm iflfJijilifll'I UqJM1 iflfJijilifll'I IIflUqJM1 

tJ 'j":: I ij 'U Vi ij "11ll tJ'j"::lii'U~t'I'6f1fl~M tJ'j"::lii'U~t'I'6flfl~6~ 

t'l'6flfl~6~O'Ut'I'fIl'Vl O''lJt'I'fll'VlUqJMl 

UqJM1 



108 

11Ufl11'l.h~lilu 
4 3 2 

4 4. .Q.<CI ~ ".Q.q <CI .. 44..c( .. .cU:t <CI 

4. latlOua::tltlo HHlfl111nlHli'1'tlfl "ltlfl111fllHli'I'tlA 1"tlfl111fll1V1i'1'tlA 1"tlfl111fll1V1i'1'tlfl 

UtJtJUNU ,'I1U fl II tl ,'I 0 tJ i'I' til ~ fllltl.:jotJi'I'm~ihYl1l flll tl 'I 0 tJ i'I' til ~ flll tl.:j O'U i'I' til ~ 

1 ~ tl 01 HI n ilty'tn lf1viiuu1flfl 1 A V ii U'U 1 fl A 'H H fl ilty11l1f1Viiu'U1flfl ilty'Hl1f1Viiu'U1flfl 

iJqf'Hl 'H H fl18.:j i' 'U tl V 1'1 1 tl 'I i' 'U tl V 1'1 'H H fl 18'1 i' 'U tl V 1,'1 'HHmtl,'li''UtlVHi'I'lJ 

5. Alluuom'~ 

iJqf11l,VlllJ 

'!NtH1U 

6. tJ,::liluua:: 

i'I' lJ 1 'H ~ i'I' lJ ~" i'I' lJ 1 'H ~ i'I' lJ ~" i'I' lJ 1 'H ~ i'I' lJ N" 1'H~i'I'lJ~" n~m1lJ 

i'l'llJl1{J~H6.:jHi' n ~ fl11lJ fll1 n ~ fl11lJ fll1 fll1U~ilty'Hlii 
tI 

n ~ fl 1 1 lJ fl 1 1 11 ~ il ty 'H 1 ii ri 1 ~ 'U U ~ il qf 'H 1 ii ri Hi tJ riui'U'\j'U~ tl'U 
tI tI 

U~ilty'Hliiril~'U 'Ii 'U ~ tl 'U U ,,:: 'Ii'U~tl'U lf1V1::'l.j 
tI 

'Ii 'U ~ tl 'U u,,:: i'l'tlAfllltl.:jo'U'fJfl 1'i'I'~ppJflHlI'U":: 

i'I' tl A flll tl.:j O'U 'fJ fl n ~ fl11lJ 1 A V 1:: 'l.j Lfl~tl.:jjjtl~l'HlJl:: i'l'lJ 

n ~ fl11lJ 1fI V 1:: '4 l' i'I' ~ppJ fl HII' U " :: ''Ufllm~ilty'Hl 

l' i'I' ~ ~ tJ fl1 or U,,:: lfl~tl.:jjjtll1l'HlJl::i'I'lJ 

lf1~ tl,'ljjtl~l'HlJl:: i'l'lJ ''Uflml~ilty'Hl 

''Ufllm~ilty'Hl 

tI tI tI 

tltlflU 'U'U'fJfl'li'U ~ tl'U tl tl flU 'U'U 'fJ fl'li 'U~ tl 'U tltl flU 'U 'U'fJ fl 'Ii'U ~ tl'U ~ llJ l1 tl tl flll tJ 'U 'fJ fl 
tI 

ijnl1U'U~flU"~~fI ijnll,juYiflua::;~fI ijfll,,j'U;;flU~:i'fI ,j' 'U fI tl 'U ij 01 'I 

o JI <CI o".c:I 0 'jJ .ct Q,I d ., 

m::VlntlJJ" lJfll1 m::Vll'1ltlJJ" lJfll1 m::Vll'1ltlt,!" lJflU 'U 'U VI fl U ,,:: ~ A 

tJ i''UtJ~,'Ifll HhIU'U tJi''UtJ ~ .:jfllHim1'U tJi''UtJ~.:jfll HhIU'U m::'ril'r,tlJJ" 

n ~ fl11lJ U i'I' A.:j hr · n~m1lJUi'I'A.:jh1'I1~'U n~m1lJ 

1..1 'U fll1"; i! 'U 1 ~ fll1";i!'Ul 

i'l'tlAfllltl.:jo'Uu'U 1 flA 

tJl::di'Uilifll1 tJ1::lij'Uilifll1 tJ1::,ii'Uilifll1 tJ1::lii'Uilifll1 

U~ilty111~H~llJ U~ilty'Hl~H~llJ 11~ilty111~H~llJ U~ilty'Hl~H~llJ 
.1 .. .1 .. .1 .. .1'" 

, Au 1 :: i'I' 'I flU " :: , A u 1 :: i'I' 'I flU " :: , A u 1:: i'I'.:j flU " :: ,A1J1::i'I'.:jfl'UHi'I'1'U 

dh'HlJ1VtlVH dh11lJ1VtlVH dll'HlJ1VtlVH 

" "'~ fll'U{J1'U lJ'IltlJJ" l' "''' fl1 'U tl1 'U lJ 'Il tl JJ " flm1l1'U 

Ui'I'A.:j "1'I..1'U~flflU II i'l'fl.:j 111'I'H'U ~"flll 

4 ~ ci 
'H1tl1::'l.ji'l'.:jVlfl11 

tJi'mJ~.:ju~''Il 



2. n1,U'rll~lIi'1:: 

tl111Jth::WfI 

1I1tJ~11J 
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3 2 

~H~11J~flfJnmJ1.1H~Hh~ flflml1.J1.1u~'litl'l"1.1thu 

tl'l"1.1 t1'1'U 

l~11'1~~Ml ,n'U h~L'ifl'U 1~11'1~~Ml'A'l'U h~L'ifl'U l~11'1~~'H1'n'U h~L'ifl'U 

LL'cl::"l1J'I1'U iii1.1lHL'H1J1:: LL'cl::"l1J'I1'U iii1.1lHL'H1J1:: LL'cl::"l1J'I1'U iii1.1lH'li 

1'11JO'1.1~f1'1:1W::\lflH1'U 1'1flft 1'111 0' 1.1 ~ f1 '1:1 W:: \I fl H 1 'U L'H1Jl:: 1'111 0'1.1 ~ f1'1:1 W:: \I fl~ 

tl~fl~O'1.11.1;1.J't1\1fl~ h~L'ifl'U 1'1flft tl~fl~O'1.11.1;1.1'Yl\lfl~ ~1'U 

3. tll11JtlAlI'~HlI"ft L {J'U fI'cl flii~ ~ 'liL tl vii 'Hl fl 

1.1'l"1f1{)1I1nfl'U ii~f1'1:1w:: 

L{J'UfI'clflii~~iifl~U~l IL~ L{J'UfI'clflft~~iifl~U~l IL~ 

U 111 11.1 i'1.1 1.1 ~ ~ 1 'H li ii U11J11.1i'1.11.1~~1.1w,h'U 

L \1 on 1 :: ,;r 1 LL 'cl :: ii tll111 ~f1'1:1w::mon1::,;rl 

'lh1'1'Uhl 
, 

4. fJWtl1"f)~~1'U LL flU ty 'H 1 ~ 'l" ~ ~ 11J tll11J U flUqJ'H 1 ~ 'l" ~~ 111 tll11J II flUty'H 1 ~ 'l" ~ ~ 11J tll111 

~fl~m'l"flrh~tl'l"1.1t1'1'U hwii 

" .. _I" \I fl\! 'clIL 1'1 ftHl~ f1l 'l"L 11 'cl fl'U 
4" d _Id .:::I " .. 
1I\lfl\!'clLL1'1fHmm'l"L1I'clfl'U 11 \I fl \! 'cl U 1'1 ft ~ tl ~ f11 'l" 

u1.1Ml'U'Yl1~~~~'U ~1.1mw LL1.1'cl~l'U'Yll~~~ ~1.1mwii L1.1~fl'ULL1.1'cl~ ~1.1mwii 
.ctSi do" .cI".dI , 
1I~'U'fJ'UL'H1J1::1'11J 1Jf1U ~'U'fJ'UL'H1J1:: 1'111 1Jf1l'l" ~'U'fJ'UrJ~ 1If1ULflfllL'n'l" 

LflflLL on l U'cl:: iif1nu l' 1.11 ~ LflflLLonlU'cl::Ul '1.1l~fllfll 'U U'cl::U1 '1.11 ~L\1'nl:: f1~1Jl'U 
" ,;~l'Uu'cl::'Uflf1 h~iiv'U 
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.flltlFfUlfl tl 



III 

v... ... ~ !II"... ... 
IlN'U fll'Hl~fll'l I 'UI'U fll1D'8'U l'fltllft U1Wi I ~rJ I V lli 88 flUtJtJ 

llU1fJfll'iL~ fJ'Uil~tl~ 'Yi~'Hl'Uff!l~'~ 
, 

'" '" 
.Q Q; tI QI.5 .c:(Q 

ffl'i~'YI 5 'YiftHl'U 'i lfJ 1 '11'1 tl'U 'iflll'Yi ftH l'Ul'Yi tlflWfll'Yi'll'1V1 • • 
J/ , 

'i''U ir 1i fJ lJ ff flll1 iJ li 2 

• J/ 

Lijml1Jfl11JLl fJ'UULL~1 uflii fJ'U ff1lJ1Hl 
, , '" , 

1. l1il,j~n ~m 'ilJlilnfJ1oU'tl~n1Jli1m111~tl~ 'Yi ~~~1'UVl1lJli '~i'1JlJtl1JlllJlfJ'~ 

2. tli1J1fJfl11lJlllJ1fJ'\ltl~'Yi~~~1'U'~ 

3. ff!l~lfl~tl~fhli1~ 1vh~1'\l'U1~'Yifl'Yi1'~ 

A 
D'11~/ I'U8111 

'''' "'1 " """ d 3) LL llft~l 'i fJ'U 1 t 'Ulltl~fflJ~ LL ft~tl'Ul'YItl'i L'U \PI 

4) LL 1J1J,j 'U Yifl r-m~ilVi ~lflfl 'i ~ 1J1'U fl1'i uO'il qJll1'YI1~1'Y1 fJ1ff1ffVl { 

5) lff~LLft~tJl1mw~tlfl~lJ 
, d 

5.1 LLlJl11ftfl'\l'U1~ 2 em x 5 em 

5.2 ft1~'YItl~LL~~fJ11 5 m 

5.3 LED 

5.4 LL~'U'YItl~1l~~'\l'U1~ 2 em x 10 em 

5.5 1l~'U~~fldY'\l'U1~ 2 em x 10 em 

5.6 ff1fJ1vJfJ11 30 em 

5.7 1'YI111ff 

5.8 m~~11lftflvJfl'\l'U1~ 30 em x 30 em .. .. 

2 

2 

2 

2 

4 

4 

, 
LL'YI~ 

" lJ1'U 

~1 
, 

1l~'U 

, 
1l~'U 

1~'U 

" lJ1'U 
, 

1l~'U 

, 
LL~'U 



5.9 fl'j~~ll:l hJffl~w1ff 

5.10 fl'j~~ll:ltJr-rl 
... ....},' 
mlfl1'UJfl111'UJlt l 

ilt~l ilt1~~iff.1!'Hl'H18tll1t1A8~fl11 (60 ltli1> 
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, 
4 Il~U 

, 
1 ll~U 

• , , II 

1. fll1M'ufli~tJu'ntl~hlffUll8-3 ''l'i~-3-31U ... ff-3fiflW8n'lif" "~1'ffi1fll1J~8'tJO 

1.1 '-rlfh~'.ftU~lU'U8-3Ufll1tJU1J1'il1fl~'~ 
(l'j-3'-rl,h 11~81'j-3-31U~ft~m~lIff'-rl,h) 

(~lU 'liiillff-3ff11-3L'Yi'j 1~11~8~ '-rl'liihnu 81fllff!tlUL'Yi'j1~ 

Lfl~8-3tJi'tJ81fllff'linl-31U 81111l\!~L'Yi'n~~LgU 'lin1HU ..,~..,) 

1.3 'Yi~H1U 111J1V0-38~'l 

2. fl'jLlU-3m\1Jlrfli~VU mhm~ 4 flU n1flll'Yl~~fl-3~llJ'tJfl'ilm'jlJ L~8-3 
~. . 
'" Co.1 ,},' , , 

'Yi~-3-31ULfl~'UU 9'1flVl-3 l 

3. fl ~ lJfltJl1lJ 1V 1 M'u fl L1 tJuilu fl~lL~lJl9i1JL~ V1n tJfl11lJl11J1tJ'U8-3'Yi~-3-31ULl~~ 
Lfl~ fl-3fhLij~ 1vh~1'il1flll11ri-3L1 vuf 

.. , .. 
IVct",~ , .c:::t 

'Ultfl2 'Ultllfl11~'t'illltlf1Hfl1·nH)flIl'U'U (60 ltlf1) 

QI q 0 d 4' .a t I 'j) a ~ 
1. Uflll VU'Yl1lltJtJfffll:l1fffllU flllW Llfl-3 "fftl-3ff11-3l1lJ V1lJ1J~lJ~" 

2. m 'M'-UfH1 VUllU-3flrilJ flrilJ~~ 4 flU l~tJi:h.1J'H11L~~fl11lJ~8-3fllmti'iJw111 
'V "" " CI u 

JI 

3. Ufll1 tJUIL~~~flrilJtlfitJl1V 1~tJ'~fhmlJvifl 'tJO • 
~ d .. ..,j..,j '" " '" .... , 3.1 lJW111'Yl'YitJ'il1flfftllUfllHUll8-3 "LlJfl'Yi~-3-31U lJ .... WL'YitJ-3" fltlfl~ 'j 

u 

3.2 ffll11\9l'Ufl-3iJW111iifl~ h,jl-3 
• u 

"""''''~ '" ' ' ''''' "'t" 
3.3 11iLLfl '\JlJty'H1~-3fl~11lJtl~ nJ1-3 l~'4L1JU'\J8 '1 . . ""'" p, ~ '" . , "1 ".,. . t .,. ...... " , 
3.4 11iLLn '\JlJty'H1'Ylff1lJ1Hl'Yl1 ~ ~Vflllffll-3ff-3lJl~~l:I!fl8'Ufl ~ 

3.5 iiflllflflflLLtJtJE-3tJl~~l:IiL~tlLlti" 'UiJty111~-3fl ri11ii~~u~wu fl~' 'j,j1~ 
JI 

4. fll' M'-UfH1 VULL9i~~flUtJ'j~Liiufll'jL1 VUf'Ufl-3~ULfl~ 1 ~V' ffhm1J~fl 'tJO 
" JI 

4.1 'il1flfl'ilm'j1J'U'UU~flUO Ufll1VU~ffflflfh~''j 8~'n;,'M'ufll1VU~fffl 
~ ~ 

JI 

L1fUUU 

" " 
4.2 'il1flfl 'ilm'j1J'U;rU~fluil Ufll1 VU~~11~ULfl-3fl1'j'il~ '~'j~~tJfl~LLUU 

lvhh L'Yi'jl~I11~'~ • 
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, 
fll1nflDtH't'I~Ultl;tl~tllIUfl'yfYl18dH~1r.l tllU.I,,"h~'U8~'t'IDtlfl'n 

, 
f1f)'Ul11J'U • 

'J/ 
l1ll'U')fl 

d 
l11l'Ul11 

o " 0 4 
tllflUJ'HiUnlflilfl1UI 

1. l1~W~ 1vhhnu '~~f)~mfftJ"'H;~ ,n'U')fiJ~'~ 

'" ... i 4. ~" 'Hl'U fWf)~ 'j 
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v...... 1'_","" 
U1.l1.l1.lUnflNaNafl;)lflfl'l~1.IlUfll'lU'l1Jru't11nHlntllftU'fI'l .. . ., . ... '" "" 'If{)-ffflfl ... .............. ........ ............... ........ ..... ........ .... ..... .... ....... .. .. 'If'U ..... .......... LfI'U'YI .... ........ . 

Q,I d.cl ,,~;. QI ~ 01 .ct iii .oeI" Q,I 4.J! 0 , " 

2 . 'Um'HI'U1Jfl111JL'Ul1~L'i{)~fll'Hl\fHl'l:l'Yifl~~1'U1J1flL'rW~ 1~ 1J'U{)ff~ff(ll1'i{)'1I{)fllm1J{):: nn~ 

'" "" "" 1!<!l I 1 I "" d • !"I 1"1 1! d. "''' 3. 'UnL'i(l'U1Jfl111Jl ffnm.n~ Hl{)m'iL'i(l'UUfl::1JU'U1'Y11~~::'Ulml1JlltJ 'If 'Um'iff~l~ff~tJ'i~AlI! 

mh~''i 
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~~.L!LUL/lIA.ULIA.LHfurrUll UUtl.tn.::W tl.rtl::~rrn.n.11 1'£ ~ b ~~ b IV 

~l1~l ;~.L!LULflIA.!;HIA.LHfuu~mLUrtllHLrtL.L!rtLt~rt~l::~fln.n.ll .£ 

tl.Ut-l!M.,!'lU£h(HLUG~P~£L2flUU&ttqmn.11 ·Z 
.. t-GWUfl~ 

/l~l tl.tP::tfltl./l ~1U,ttt-G~tl.Ut-l!M.,!'lU£ hG~LUtI. UU,tt H::~~rtLt~~ln.n.11 Z'1 

rt/l~lU,tt/l~l rt~l::~flrt/l ~lU,ttt-G~rtLnl!M.,!'lU£ hG~LUrtllU ,ttH::~~rtLt~~ln.n.11 1'1 

~11~~ tI.lnl!M.,!'lu£hG~LUtl.UU,ttH::~~rtLt~~ln.n.11·1 

uJi9n.rtt..tnu.nUU.LUtU At U.9rtt-9t.YIt-9n.M.lllmU 
" J> Iii .... 1;0 l;I' 

• • 

t-UUt.t:t\UlI 

8Il 
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Al'1H~ 15 fh~')filfll11JfI'fl~fl~fl~ (IOC) ~lU'UflliJ'U'nrJ~fl'IJfl~U'U'U1~fl111J~'i~l1'Ut1f1'Ut11'S 
fl'U i't1l:i''YH;~~l'U'lJfl~irflll rJ'U1.h~Lij'U l~rJirflll v'U . . 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

\3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

, 
fllIOC 

0.67 

0.67 

0.67 

0.67 

0.67 

0.67 

ftlUnUIUJ 

1A '~ntlAfl«tl" 

1A '~ntlAfl«tl" 

1A '~ntlAfl«tl" 

1A '~ntlAfl«tl" 

1A '~ntlAfl«tl" 

1A '~ntlAfI«tl" 

1A MntlAfl«tl" 

1A MntlAfl«tl" 

1A '~n'tlAfl«tl" 

1A '~ntlAfl«6" 

1A '~n'tlAfl«tl" 

1A '~ntlAfl«6" 

1A '~ntlftfl«6" 

1A '~n'tlAfl«tl" 

1A '~n'tlAfl«6" 

1A '~n'tlftfl«tl" 

1AMn'6Afl~fH 

1ft '~n'6Afl~tl" 

1A '~n'tlAfl~tl.:j 

1A '~tI'6Afl~6.:j 

1A '~tI'6Afl~6.:j 

1ft '~n'6Afl~6.:j 

1A '~tI'6ftfl~6" 

1A '~tI'6ftfl~6" 

if! '~tI'6f!fl~6.:j 

if! MtI'6Afl~6" 

1A '~tI'6ftfl~6.:j 

1A '~n'6ftfl«6" 

1ft '~n'6ftfl~6" 

1A '~n'6Afl«6.:j 



120 

fll"jH~ 16 fh~~ilfl11lHY6flfln'6.:J (IOC) ~lU'UfU1'J'UntJ.u'6'\l6.:JU1J1J1~fl111J~'.i::l1Uflfl'Ufl1'.i 

m-ii'fl1:r'VH;.:J.:Jl'U'\l6.:JUfll~tJ'Ulh::lii'U 1~tJ~t1flfl'.i6.:J 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

I 

fllIOC 

0.67 

0.67 

0.67 

0.67 

0.67 

0.67 

fllunnnrJ 

if! MfHIf!ft~tl~ 

if! Mt'I'tlf!ft~tl~ 

if! '~t'I'tlf!ft~tl~ 

if! Mt'I'tlf!ft~tl~ 

if! '~t'I'tlf!ft~tl~ 

if! '~t'I'tlf!ft~tl~ 

if! '~t'I'tlf!ft~tl~ 

if! '~t'I'tlf!ft~tl~ 

if! '~t'I'tlf!ft~tl~ 

if! '~t'I'tlf!ft~tl~ 

if! Mt'I'tlf!ft~tl~ 

if! '~t'I'tlf!ft~tl~ 

if! 'A't'I'tlf!ft~fI~ 

if! 'A't'I'tlf!ft~tl~ 

if! Mt'I'tlf!ftA'tl~ 

if! iA't'I'tlflft~fI~ 

if! iA't'I'flf!ft~fI.:j 

if! iA't'I'flflft~tl~ 

1f1 iA't'I'tlf!ft~fI.:j 

if! iA't'I'tlf!ftA'fI.:j 

if! iA't'I'flflflA'fI.:j 

1f1 iA't'I'flfli'lA'tl.:j 

if! iA't'I'flfli'I~fI.:j 

if! iA't'I'flfli'lA'fI.:j 

if! iA't'I'tlfli'lA'fI.:j 

if! iA't'I'tlf!i'I~fI.:j 

if! iA't'I'flf!i'lA'fI~ 

if! iA't'I'f.lfli'lA'f.I~ 

1f1 iA't'I'f.lfli'lA'fI.:j 

if! iA't'I'f.lfli'lA'fI.:j 
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fl11H~ 17 fh~")fUfl11lHn)~fI~tl~ (IOC) ~lU'\.Jfl1iJ'\.J'.iltJ~tl'\ltl~uumhn\)fl1nJfiu~l'~tltll'.i 
... ~ ... 

tl'\.pflll'YHN~l'\.J 

" ..c , 
"on fllIOC fllUnUntl 

1fl i~tH)flfl~tH 

2 1fl i~rrtlflfl~tI~ 

3 1fl i~rrtlflfl~tI~ 

4 1fl i~rrtlflfl~tI~ 

5 1fl i~rrtlflfl~tI~ 

6 1fl i~rrtlflfl~tI~ 

7 1fl i~rrtlflfl~tI~ 

8 1fl i~rrtlflfl~tI~ 

9 1fl i~rrtlflfl~tI~ 

to 0.67 1fl i~rrtl~fl~tI~ 

II 1A i~rrtlAfl~tI~ 

12 1A i~rrtlAfl~tI~ 

13 1A i~rrtlAfl~tI~ 

14 1A i~rrtl~fl~tI~ 

15 1A MrrtlAfl~tI~ 

16 1A i~rrt:lAfl~t:I~ 

17 1~ i~rrt:lAfl~tI~ 

18 0.67 1A i~rrtlAfl~t:I~ 

19 1A i~rrt:l~fl~tI~ 

20 1A i~rrt:lAfl~t:I~ 

21 0.67 1~ '~rrt:lAfl~t:I~ 

22 0.67 lA '~rrt:l~fl~tI~ 

23 lA '~rrt:l~fl~t:I~ 

24 1~ '~rrt:l~fl~tI~ 

25 lA '~nt:l~fl~tI~ 

26 1~ '~fffJ~fI~tN 

27 0.67 1~ '~fffJ~fI~fJ~ 

28 0.67 1~ '~fffJ~fI~fJ~ 

29 0.67 1~ '~fffJ~fI~fJ~ 

30 0.67 1~ '~fffJ~fI~fJ~ 



Vl11H~ 18 fh~'tfUfl11lJfI't)~fl~tH (IOC) ~::,.r:h.:j~lUflTn.h::lij'Utim,q~m~lJ~~t).:jm~1~ 
'lI t).:jU 1.11J1.h ::lij 'U fl~:: 1.1 1'U fll~ Un'i1t'\J111'YI1.:j 1'Y1 Ulfflfl' ~ { 

, 
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1um111.h::,ilu tllIOC tl1unnmJ 

.. o'y 
2. 111J'l"1lJlU'I::1Ltl'l"1::'t1"fllJfI 

~1~tJ1.flfl~n1JUty't11 

3. th't1Ufl1imm~Uty't11~ 

li1u'iJ'fl' 

• 4. IflflmLfl::flflnLL1J1Jllf.!U~lU 

l~flm'l"1I~Uty't11 

6. iJ'l"::LijulI'cl::~(lnnf.!fI 

mm~Uty't11 

l1J {UfI:: 'l":: 'lJn' I11ftUqj'lll' U nu flmn 

fl'u tl1' 1 n' fl fl tl A'M n1J n' 111ft ~ I i1 U fl dU fI:: 
n'1l1'n~iJ'l"1'l"(lUn::' ,r1i1u 

nm11J.flfllJfI~l~tl1.flfl~n1JUty't111fltlii 

IIU1fifl't1amfl~i'1J U't1n~.flfllJfln'l1JU(l 

~H~~ 'fl' ufI::lll1Jllr1U~U!lU' uou 

flflnU1J1J1imm~Uty't11 

fli1Jlt1ftlt1'Un~1JI~fl'l"::'lJiinl'l" 

U~Uty't11~'t1f11n't1f11t11f1tJ' ~U1J1J ~lflfl~ 
.; .. ".1 _I.... 
'YIn'1Jl'!fnn'lH'IIU 1If1:: lJ'l"::L1JUlftfl't11 

1i m 'l"~n'flflflA'fl~n1Jn'll1ftuty't11 'fl' 

L~fl nii nl 'l" ~n'fl fI fI ~ fl~ n1Jn' 1l1ftUty't11 

1 fI tJ ii II U 1 fi fl 't1 n n 'l" (I ~ l1J (I ti H 

~ ~~ Q 

n'1JI't1~n1Jf.!fI n'ilm'l"1JOlmnlJty't111J 
~ 

~Ui1J;rU~flULLfI:: n(lflflA'fl~nu 1 fltJ 'l":: 'IJ 

iJ 'l":: Lijuiin1'l"LL~Uty't11 U 'cl:: lllL nu (If.! fI 

nlHil LUU nu 'l":: 'IJ# '1~ fI1 'l"iJ l1JiJ~ ~ 
U~'11 

0.67 

0.67 

0.67 

0.67 

0.67 



9Il'lH~ 19 fh~~Ufl11lJffij~fl~ij~ (lOC) ':i::l1'h~':iltJfl1nh::1ijUt111Viq9if1nlJ~~ij~fl1':i1~ 
'\l ij~ U 11 1111 ':i:: lijU F .. nU~n~ ~ lf1 f1 ':i ::1I1U f11':i 11 ft'il ty 11 TYll~1'Yl tJlf11 ff~f 

, 
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fll Ioe fnUnnntl 

.. l' .. 3. fI11~flAn·n~nnfl 

HnHn~nl~l~I~~'~~l~'A~~~n~A 

un~~d1~~~~n~U~~~HnHn~~~~~1~~ 

~~nlluuH 

~'ru ~l~'h~I'Hm~n~ti'unmHu~~~~ 

~l~ n6A f1a'~~ti'uulm"'6~ h~llfl~ 

1Ln~n~fI~ 

n! HH nH n~ ~ hiLfI fl~'Hl6~ ~l ng1Jl 

ri6~ ~nn\Jw~UU'll~~1I1n~~fl111J 

nl1Jnm.hHnHn~1Jl 1 ;;1I~ilty'Hl M,.,l ~ 

iAfl~ ~ ~lJ nil nA~nl ~ I ~~U~II ~ f1~ 

t:!~mtUii~1f111'H1Jl~n1J ~m~IHflll'rtl 
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