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The purposes of this research were 1) to develop the indicators of classroom action 

research competency of secondary school science teachers and 2) to study the classroom action 

research competency of secondary school science teachers under the department of basic 

education, Nakom Sri Thammaraj Metropolis. The sample consisted of secondary school science 

teachers under the department of basic education, Nakom Sri Thammaraj Metropolis. The 

research instruments were classroom action research competency form and classroom action 

research competency test. Descriptive statistics were performed. 

The main findings were as follows: 

1. The indicators of classroom action research competency comprised of 100 indicators. 6 

factors in 3 parts. The 3 parts consisted of 3 factors 39 indicators of knowledge, 1 factor 40 

indicators of ability and 2 factors 21 indicators of affective. 

2. The Quality of knowledge of classroom action research competency of secondary 

school science teachers under the department of basic education, Nakom Sri Thammaraj 

Metropolis by testing was in the good level. 

3. The Quality of ability of classroom action research competency of secondary school 

science teachers under the department of basic education, Nakom Sri Thammaraj Metropolis by 

evaluation by teachers themselves was in the very good level. 

4. The Quality of affective of classroom action research competency of secondary school 

science teachers under the department of basic education, Nakom Sri Thammaraj Metropolis by 

evaluation by teachers themselves was in the very good level. 
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~~lnTI~~nTIL~tJ'\.4nTIf(tl'\.4"lJtl-.lfllt~~m~l'i11~lJ ~~ 

""~11 24 (5) r4,W'f1'-1ffU1Jff71 U I ,rr;f(EJUf(7'-1l'Hli~1J1'fE11 n"lf1 

f(mw,,']~tfEJ'-I ~EJm1LjE1u LLfi~fi1U,]E1m1'-lff~mnL~EJ Me}i1E1ULn~m1L1E1ui'Lfi~ 
,. .... t 'I'" AIl ...... ~,.J ~ ,., ", t ~ 
'-Im1'-l1EJ1J11,]'-IYI.Jff1'-111fl L '1fm1,]~ EJLIlUn']U "UJ"EJJm~lnUm1L1E1U4 J7JU 

r;fmu"fi~e}i1E1UEJ1~LjE1ufll.lw1EJ'-InU~1nREJn11L1mm11ffEJU"fi~""ft.JwE11m1 
1h~LflYlr;/1J'7 
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utln~1nd 'lmllm]1UfI'f)Vlmf11amLL~~mfllul~fj'~rh~u~flnU'fa.JuMn1~tJ~tl~fll1Vlmf11a91~ 'lml1917f1U 

~ 4 'lufltu.~nl!ttu.~~1UfI11a.Jala.Jl'nl qj1;U~~ 3 f1tl m7~~n7~lJ1Um7L;'m.~f911a.Jmla.JLL91nqh~tl~~L~EJU 
fh~u~11 

J.J1mj1U 4 (3) f)1WEl.Jjjm'i1~1l f1m~ni1Q/Vl1LLft~LLni1Q/Vl1 Luiu'111U ,.;iEl 

U1e.Jftm'ii1m;-1mWi1JUnJWll(.Jn1'iffElU'!JEl.Jf)lLLft~n11,111Uf6El.Jr]L111U 

(arnWa~Lma.Jm7atlU1v1EJ1f11afflLL~~LVlfllul~fj, 2545: 37) 

'lum~~Ulm7~(Jlm7L;tlUm7atlU'!Jtl~fI,1Vlmf11a91' 1~tI'l;n7~1Um71~mtJuLLu1m~'lum-m~ulm7 

1.l5U~~1W!Itl~fll~1t191ULtl~U m7~1L~Um71~tl1.l5u~m7 'lU~L;'tlU~.nl'lJLtJUm~1Um,mt~~fll 'litum7 

~LWnm;'~'!Jel~91ULtl~L~ml"tl.l~nmilrulm7L;'tlUm7atl~el~1~$jm::RVlfi1l1WLL~~LWm~lJ1~m~9iel~ 
5jnTI~1L~U~~~tl~fI~tl~nlJ1M1911.l5uq;~~-l'!Jel~fll 

nTI1~EJ\r~fI11a.J~1~qjiltlm~~Ulm7~nl!tl L~el~~lnLWm~1Um~'bXfl11a.JfLL~~.uelL-n~~~~~1 
'l";'t.t,.tl.l~mww1.l1~LLnL'!Ji1qj~lill~'1m~m7~nl!tl m7~fll~11~tI~1 'l";-fllLW~L~tI1"Jflqj 'lumw5U~~lU'!Jel~ 
91ULt:l~ (Elliot, 1991: 2) 1~tlnTI1~tI,xUL~tI1.uel~nlJm,f1U~1f1191tllJ ~~1~LLlJlJ'rJtl~m71~mtJUL~el.m77a.J~1 
,.:... ,r 'I. ~ • -.. ~ ~ ... " ... "... 'I. ~.. " ~ A 
VlLn~mHU'D191th~"l11U (Mason and Bramble, 1997: 3) Vl~m71"ltll.l!llJ91m'HU"JfUL7t1UmUU~LLlJlJ~U~ 

'!Jel~m71~EJ 1~tlm71~tI 'lUh~L1t1U~;'el 'lU~L~EJULtJ~mfj~m~~5u~m7 ~~~Vh1~tlm"lLtJUfll~ael~ ~;'el 
flnl!t~LVlf1n mel~1fu117aCl~flnl!tlnL~ Lih~a.Jlt1'!Jel~m71~ tlLLwdnL ~el"l~EJ1ma.J~lmla.J~;'el1nm7 'It-13J'1 

L~m.tla.J~~nGl;nlJa1l1wmrol'rJtl~nTIL~tI~m7aelu'lu~L;w L~tl~ilrulfltu.1l1Wn17L;'wm7ael~ ~ielL~el 
LLni1qjm~Lw~l.la77f1ilelm7L~wl~tlmfftl1nnTIVll~1VlEJ1f11affl ~tl1J7tu.l'1f~, 2532: 3-7 - 3-8) nTI1~tI 
1.l5u~nTI L~~L~tlW!Itl~fll~aelU ~1 L";-Ln~th~L~U~l~qj 'lu~1~fl~m~Itlk,""el~fI11a.JLMelm;w m7$jeilUl'.:J 

'lutV~flmel~fllLL~~mla.J$j1.l7::1t1'1fll'!ltl~m71~tlm~m7~nl!tl (Hopkins, 1994: 33) ~~ m71~EJ1.l5u~nTI'lu 
~Litlu5j~~~~a.Jlt1L~mmua"tUfllLL~::mla.Jfll 'lumrn.J~tlnlJmla.M1Vlll1LL~::i1qj~1'rJtl~n~U~LL~::\il'l.l~ 
Wl91n77a.J 'lum7a::titlul1lLLlJlJ1~mw5u~ ~~1.l7::alJm7tu.1~m71~tl1.l5u~nTI LU~L~tI~LLff~~1f1~1a.J17Cl 
~11~tl1.l5u~nTI 'lU~L~tlUtl ~l~lJc.J~~lL 7-l LL~::ala.JTICllJ77qc.Jfi~lLi~ulelflit~w ltlma~::n17altlJa\lU 
(Altrichter, Posch and · Somekh, 1993: 4-5) LL~~~1tJ~~nn1'ffil"qj'!ltl~m71~1I1.l5u~n~L\!unna::litlU 
c.J~ ~1 t";-n171~ tlLLlJuda~Lma.JlJ77mmf1'!Jtl~m~l~lULLlJlJ~lm.J'91t1 ~'ln~111Lfi~m7tllh.h1t1LLfinLl.l~tlU 
'lum::alJn-rro1LL~::tltla.JW 'lu~tlf1UWlJ~13-JnU ('f13-J~ 1El~lm"Jf, 2547: 25) ~~~n171~tl1.l5u~m7 LU~L~tlU 
LWLfI~tl~ijtl~1~fll'lum~~Ul1'1f1~Wm L~tl~"llnitlf1uWlJ~fl7 L~a.Jl~lnm-~1um,alJf1U~LtJU7~lJLL~:: .~ ~ . 
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L iana '1~~h 111~L7!JuLn~m7W~ulm'n7!JulLL"~fllLn~m7w~ulm7~"m7L7!Jum~aau ~'l~n.m~Ul~~!i 
aJUtm lunTI~lL11umTI~EJlll'bJ~m7W~wl'~'!!ULL~':In'nL7wi (~~" 1a,nW'Ir, 2547: 162) 

lulI"l~n VH1. 2544-2545 trULijun~9ia~'O.Jl~n luth::1~ma~t1~m~flmfl~a~th::L"'f1L."m~t1~'O.Jln 
tJflf'l1mfllLn~ ml~~uqj'''lnU~ln 1 Unl'lYil1~ EJtJDu~nTI luiuL~EJU !im~~u 19lULa~ t~ m~ Yil::tJ-fuLtJ~ EJU 

~uUUm~L7EJUm7aaUL~m~ua~utEJU1EJ~~m7flmfl~L,ru~L7EJULtJU~1t1qj H~Ln91L~U L~'O.Jlnn'O.JnTI~m7 
~n£lU'1~ m'1atrual1 ua.:l La7~ LLt'l::W~U lfllUf'l::~U7vll'1~lUm71~ 1I lU~L;lIu~Lnfl~~ln~ll1 'lu ~m~~u 
nTIfln1!tl ~.nm"lll~7::~w1uulli L1Iu ~ltrn.:l1Uflnu:nn~nnnnflmtlu.~~l~mtlmi"lll.:l1U~::~um~n£l.:l 
Y11~'l lum::m"l~fln1!tlfim7 ~htrnm7fln1!tln1~L"'Yi~~lUm LW~ (~~'" 2548: fi1ll1) LLY1'O.Jln.:l1U1~EJ~lU 

m71~lItJDu~m7 luiuL~lIw,m.:lfl~ YiU11 fl~£jtJ7::aum~rnm7Yil1~lItJDu~nn Lui,.U~lIu,rall t~lIfl4a"lU 
'l~q{uJLflll!itJ~aummm~11~lItJilu~m;luiuL;lIU u£ln~lnd!l.:lYitdlfl,iii1qj~l 'lu~1Uml~iLL~:mn1!t:: 
'lum7~lL11um~1~EJtJDu~m7 'lUiUL711U (1lf'l"l77fU a~\l7rn (2543), 'lrl~'lrll1 mLLa.:l (2545), rlltrn.:llU 

flnu:nTI~nTInTIfln1!tlLL~~l~ (2545), MUcrll ~ltJ1L~~a.:l (2546) Uf'!::aTIn 'lrlqjmm1 (2546)) uan'O.Jlndlu 

m7atXual1u~a~17.:1L711u'lu~lum7t'ftrual1U~lum7au'1~L~aL~W'1m."nmYilum~~m'1L~lIU~a.:lfl4911~ 
~~n~91~m7fln1!tliu ~UllU YiU11 l'1.:1L;lIuatrual1um~au~~ 'lUL~t1.:1 m71~1I LufuL;lIWm~1~1I L~a 

., "..1 
W~Ulm7L7EJui~~n~ 1all":: 74.7 (m::-m"l.:lfln1!tlfim'1, 2548: 58) u.Y111.nt~tJrll'l"l'O.Jm'1~lL11um71~1I1u 

i,.u7W'O.JlnfllU~"l Yi1J11 m7~lL11um'l1~1I1uiuL7l1u~a~fl~alln1TItlll":: 50 (~"l.:lfln1!tlfim7, 2548: 

39) u.f'l::~ln·:nu1~1I~£l.:lU,"1 LUqjfl17 (2548) ~.:Ifln1!t1m~a.:lLm~mrrui'ml~al~~tl'll£l.:l91U 'lum::U1um~ 
WiJJUlm'1~lItJDu~m'11uiuL7l1u~a~fl4 'luL'lI91~~m~fln1!tlUfl'lmnn~'ll'1r L'lI91 4 YiU11fl:YiL~71Jm7 
WiJJU1~~'OJ::al~17tl7Uiml~al~1'ltl~a~91ULa\lLLf'!::ml~al~1'ltl lun171~EJtJDu~m7 luiuL111ULLY11u 

'iI~L~lI1nUfl~~itffllJnTI£lm~n'O.J::!imTIlJiml~al~ml'lI£l.:l9lULUnn1~mJiiu~nTIluiuL7l1U,r£lEJ 7'l~~\1 
'O.Jln\l1U1~lI'''£l\l w~m m:'!I~7 (2533) ~fln1!tla~ntlm~U]1U'!I£l\lflt5"'1I1f11a91mfi'u~nll~fln1!t1 ~~1~ 
umrnnn~')1'!r YiU11 fl~~aau1'!rl1'Y1l11ma91,iim'1Lil''l~am~ th~1~ H~Wl L~m~~tJ'l::H'Y1fimYi'il£l\l 
fl4~aaU1'!r1l'Y1111f11am Lum7L~~a~TItlmYi'il£l~fl41unTI1~1I luiuL;w!i~1U'lu,rtJlI 

'OJlni1qj~1'i1a~~1U1~1I'Y11\1nTIfln1!tl~\ln~1'l!iwL~u~~n 'lUL~\I~lU'lUm~11~1I 'lUiuL111U'll£l\lfl~!i 
~lU 'lU,rtlllU,,~nT~~lL 111.4 m'11~1I1uiuL~lIU'iltI\lfl4 ~\lalL ~9JU1'OJ::~1'OJlna~7'ltlmYim71~EJtJDu~m71u 
iuL~EJU'il£l\lfl~ ~~ULLU1"'1~ lunW'~~Ul~UU'llYi~lU1~tltJDu~m'l luiuL7l1u'!l£l~fl,fl'TI'OJ::* LtJ~nmiJJUl 
a~'7tl1l1Yim71~EJtJilu~m7 'luiuL711U'!l£l\lfll t~lIa~'17tl1l1Yi'!l£l\lfllLR1I1nUn~1~lItJilu~n~ 'luiuL711ULUU 

~\I~lLW~l~Wfl~~a£lU 1~EJ~1917JlU'iI£l\la~'1'm1l1Yi!iml~~1t1qjrll~Wfl4 lUm~~lfl'll~Liju5j£lm;Yi 
(Day, 1999: 6) Lum~~ulfl~1~!ia~77tl1l1Yitlu L')19itl\l-ml1J'l1Lih~~111~lUa~ntl1l1Yi'!ltl\lfl4~9itl\lnl' 
fln1!tl '~t1a~ntl1l1Yim'l1~lItJDu~m~ 'luiuL711utluth::ntlU~111qj'11.JA'l~L~alli'ttJ~mTI~1I~5j~UU'llYiY1£lltJ 
~\I~"'OJlnm7Yil1~EJtJDu~nTI luiuL7w'O.J~1I1111~flll~qj'11.J.MLw4tlnn~'!ItI\I~f'!rllL~ lun-mJilu~\l1U'!I£l\lfll 
BU'O.J::lll~~.:Iml~'U~1ULL"::ml~n~q'!llunTItlDu~~~\Jn9itl~t1\1fll (q1~1 qmruL"'~fl~, 2544: 17) 
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~lmLU'lt1~il.:J~U~~L~ l~~l nm~lam'm1l1Wn17*m.~U~n171u~uLi9Uttl"f1'lLW~.:Jrll~t1J lu 
m~~Ulfl41,,;'LW~~~91~~"lU1~9~SjflrunlW ~,JUm~~"Sjfl~tl~~UJ~t\1l1W lum~1~mJiiu~m~ lu 
~Li9u~·i11,,;'Sjm~li11~9uiiu~m~ lU~Li9ultmJ ~.:J'.:nnimJf\il"iULLa~" l,,;'L~"h h"LitJu~::fl4qatlU ~ 
al~1~t\~lLUUm~911~W~~~1'liUt1JrJ~m~~mflLLvI"'lil~'1.~ ~~m~LUULmldlm~1~tJ lwiuLitJu~.:JLwL~tl" 
1·ruJrllmtJfl15n~.:J~f1uml~iL~mntJm~1~mJiiu~m~lu~Li9u Tl~~.:Ja~nt\1l1wm71~9Uiiu~mllu 
II AI II '1 
iULitJUttl"fl7LLq)~~flU '1.3.lLVl3jm.~nU ~"ttum~tJ~"~tl"m~~ul9i''lti,,~a~77t\1l1Wm~1~tJufiu~m7 LU w w ~ 

i"u;tJUti)"fl,1'Y1mf11affl'~~tJ~TitJ~f1n1fl LL~~L~i)~n1f1a~nM'1Wm71~tJU~U~m' LuiuLitJu Luihl~UU 
'!Jtl.:Jfl41'Y1mf11a91{~::~tJ~1itJ~f1n1fl Luh.:JLitJu~"n~rllttn.:Jlufl~m~~m7m7f1m~mlu~uf1u ~.:JVl1~ 
Ufl7m1i~~~~1'liLL~~L~tlLUULLU'l'YI1" lum~LLni1qjVllLL~~'YI71tJLLU'l'YI1"LLnltL~tl~~Ula~77t\1l1Wm~1~tJ 
u~u~n17LuiuLiEJU'!Itl"fll1'Y1mf11am',,;'Sjthrli'YIn1l1w~~ 

1. L~tl~~19i'1tJAa~nM1Wm71~9Uiiu~m~ LU~LiEJU'!Itl-3fl41'Y1mf11a~~tJ~Ti9~f1n1fl 
2. L~tlf1n1fla~~t\1l1Wn171~9Uiiu~nTI LU~LiEJU'!Jtl"fl11'Ylmf11a~~tJ~1itJ~f1mfl 

1. U~~'lilm~1,num~1~tJfl~"d f1tl fll1l'lmf11a917~~~tJ~TitJ~f1n1fl tut'mi9U~"n~rllttn"lu 
flru.,"Tln~n17m~~n1fl~U~Uj1U ~.:JVI1~Umm1ITl~~'li 

2. nm~tJfl~~.:Jf1n1fla~TIt\mWm~1~tJuiiu~m7 tU~LitJU'!ltl"fl11l'lmf11affl 
~ ~ ~ 

~~~tJ~1itJ~f1n1fl LUh"Litlu~.:Jn~cllttn.:J1Uflru::m~~m~m7f1n1fl;rUWu.f1U ~"Vl1~UmmTi77~71'li t~tJ 

~mflam9i'1tJA'!Jtl.:Ja~TIt\mWnTI1~tJ1J~u~n17 'tu~LiEJU ~~ 
2.1 ml~iLunTI1~tJuiiu~nTI tU~L7t1U 
2.2 ~m~al~TIt\ lunTI1~wiiu~m~ tU~LiEJU 
2.3 ~~mtJ"rmUL~~~n1fru.,--u~tllumTI~tluiiu~n171u~LiEJU 

n"~tllll~utim,t~i~L;ll~ VI~ltJ~" m~tJ1Um~1~tJ~~lLUun17t~tlfll~atlU Sj~~*VI~lm~tl 
LLnil~"'1"'7tl~~Ulm~~~mnitJui~Ln~~u'twiuLitJu \.iltu~m'n.IWu,.:JVI7tl~~Ulm~tJ1Um7~~m7LitJu 
n17atlU'!ltl"mL~tl~~UlnTILiEJU~tl"~LitiU 't,,;'Sjilt\41l1W .. .,,," 
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"al"&lIl1~n1,~i!J1J~1ifin1' t,.i,.L;V,. ~)Jl£JO-l ml)Ji ml)Jffl)Jl'm U~~'OJ7~mlJnrnUm~~mi~ 
it~ £J Ll-lm7?il L itl-lm71~ £Jtl5u9im"I Ll-l il-lL~£Jl-l~~41l'1 mmff~~~l LUl-lYieJ-liiL ~eJ';l L \1~'2ffl)Jl"I(l?il L itl-l m"I1~ £J 

tl5u9inTI LwiuL~tJl-l 't~eJ~l-l~~~l'1~mYl 
~eJlJ~1tJff)JTI(lmYl 3 ~1l-l ~eJ 1) ml~1l-lm71~tJtJDu9inTI LuiuL~tJl-l 2) ml~ffl)Jl~(l 'tl-lm"I1~tJ 

" ~ " ~u9inn'l"11uL1£M ~~ 3) ~"Wl11rnlUL~tcrn~~£J't"nTI1~~u9innL"i\u1£M 

fIITlNrt,.nmiv~1ifin1,t,.i"L;W ~)Jl£JO-l ml)JiYI~~lLWYieJ-lijL~eJ';1't\1~'lffl)JTI(l~hLitl-lm7 
1~tJtJDu9inTI'tl-liu~tJl-l't~eJ~1-l~~~l'1TInlYl 

m~eJlJ~1tJml~i 3 ~ll-l 't~LLfl1) LdeJ~l~LW~~m-lm"Iflmil 2) LdeJ~1~LW~j1l-lL~Yll~1~1 
.. t ~ ..:. ~ ~ .. ., t ., 't" ":'L" .. ~ ., .. 1l'1mmff~7 3) Ll-leJ~1l'1LlIl-lYll-llll-ll'1l-lm"I1'iJtJ ~m~ ~'iJln~~UUUl'1 ~UlJlJaeJlJ ~-lLlIl-lUlJlJtl~tJ~l-l~ 

A ... '"'... ..J ........ 1,.1 l' 
L~eJn~eJlJ ~ 4 ~1L~eJn l'1~1'iJtJff"I1-l'lJl-l 

: .... : ~ A .,~.., X ..l!'t X ~ .., .-
L,.e\t'''LWM4fl'''''~fl1't'ln1t' ~~1£J(l-l ml~lLnmnlJLl-leJ~ll'1LlIl-lYll-lf1l-l Ll-lm"I'iJ~n'iJm"I)Jm7 

L~£Jl-li'!leJ-l~lL~il L't1'nTIL1£MnTIffill-lLUl-l 'ttlm~~~~)Jl£J~rh~~ 't1 
tl7tnillJ~1mdtl~1 5 ~1" MLLfl1} ~~nfj~' 2) n~m'~m'Litl"m,atll-l 3} ~tlm'n~tll-lm'ffeJl-l 

LLW~-lL~tJl-liU~t ICT 4} m"I1~LL~tmtUjl-lt-J~ 5) LdeJ~1~LUl-l~J1l-l~1 'ttl t~tJ1~ 't~'iJln~tLLUl-l~'t;UlJlJatllJ 
A 1iL. ...l.e-'i' A All A'" A .a: .... " II l 
~-lLlffiLLlJ1.hn1-\tJ'ilU~L~eJn~eJlJ ~ 4 qnL~eJn l'1~1'iJtlff"I1-l'lJl-l 

: .. ~~. : ... ... ~.. II .J -... .: .J !It.. . .: ~. 
L,.e\t1"LlmM4fl14LQ~lt~'~"!l''''''M ~~ltJ(l-l ml~lLntJ1nlJLUtl~lL~Ylltl'lLlffiYlUf1l-lml~4 Ll-l 

n8~ffmnTIL~tJWnl'1mmff~+tJeJ-lm1l'1mmff~~L~eJ L(ll-lm"I~~nTIL~tJUnTIffeJl-l Ll-liuL~tJU ", " " 
mtneJlJ~1mdeJ~1 5 ~ll-l 't~LLfl1) eJ-l~ml)JiYn-l1l'1mmffm 2) n~1l-lm"Il'11-l1l'1mmffm 

3) 1ff~t:jtlmrum-l1l'1mmff~~ 4) 1~m"Itl5u9im"Il'1~~tl-lm-l1l'1mmffm 5) ~tlm7L~tJl-lm"IffeJl-l1l'1mmffm 
t ., 't" ":,~,, .. E'I. . .~'-';' .... ... ~.. ..:. - ... II J' 
~tJ1~ ~·'nnfltLLl-ll-ll'1 L'lfLL1J1JfftllJ 'If-lLlffiLLlJlJlH1-\tI~~L~tln~tllJ ~ 4 ,,1L~tln l'1~1'iJtJf{,,~ 

Lda\t1~Ltm~fl14 "'~n1~iv "r1~ltJO-l ml~iLfitJ1n1JltlulJlJm71~ m~eJ 't\1~~1~1"I(l';lm71~tJ 't~ 
" ...... 

\ln~tl-l~l~"r1~m'lfl 

~illJ~1t1ml~i 3 ~1" 't~LLn 1} tl'tLnl'1Lfl~il-l~il1~tI 2} fltu111m~-lL~~tl-l~il1~tI 3} ffti9iLl-lm"I 

... tIl 1" '1'" ..:.,... ... !It... "'...... .....,.....: ..... "'.., J' 1Lfl"I1~'!IeJ3o!~ ~tJ1~ ~'iJlnfltLL"l-ll'1 L'lfLLlJlJffeJlJ 'If-lLlffiLLlJlJ1.hUtJ'ilU~L~eJn~illJ )J 4 qnL~tln l'1~1~tJff"I1-l'lJU 
~ . 

"~'al"'N1'\l t,.n"~iv~1ifin1' t,.iuL;W ~~ltJn-l ml~ffl~TI(l Ll-lnTI?ilLitl-lnTI1~tJtl5u9im"I 'tl-l 

i"L~tll-l~..slLUl-lYieJ-l~'lJtl-l~lqleJ-lll-l~tl5u9iL~il';1 't\1fllffl)J17(l~lLit"m71~tJtl5u9im"I LuiuL~tJl-l 't~tl~l-l~ 
~l'1nmYl 't~LLn ml~ffl~TI(l~1l-l'tLiitJlJ1n1~tJ 1~tl1~ 't~~lnfltLLl-ll-l~'t;U1J1Jtl,tLIJl-l~LeJ-ll~tJfll ~-lLW 
LLlJlJ~1~~lrnf11~0~£Jffil~" 

"~'N"'N"\l~''''tLiiv1Jmiv "r1)JltJO-l ml~ffl~1'm~mnlJm'fh~u~-pJLLlJlJm71~m~eJ L\1fll 

ffl~TI(lmnTI1~ £J 't~\ln4fil-l~1~~~n1'1fl 

1.lm1tllJ~1£J~l-li1·il" 4 ~"~ill-l 't~LLn 1) m'flmfl1L~"I1~U~trh~~ilqj"r11nTI1~tJ 2) m"I11-lUt-J" 

LL~ttl~mLlJlJm"I?ilLitl-lm"I1~tJtl5u9im"I 'tl-lil-lL~tJl-l 3) m'~lLit"m'1~tltl5u9im' 't"iuL~tJl-l 4) nTIff11lt-J~ 
LL~tnTIfftlieJl-lt-J~nTI?ilLitl-lm"I% tltJDu9inTI Ll-liuL~tJU t~tJ1~ 't~~ln~tUl-lu~'t;UlJlJmtLIJu~LeJ-ll~tJ~l ~-l 
LWL~lJlJ~lmtJ7~lrnf11~0~ tJffil~l-l . 
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~"!I'1J"Dlu.a:amtm:ii!lt\Ln1'~i!llla~~n1,t\Li\LL1!1\L ~um.ln-3 flru~m~tm~~t'f-3r.J~~eml~ 
LLa~.mq9irm),J'lltl-3f)~Yh L~f)~1),JmwhLil~nTI1~mJ~u9inTI L~~.U~m4L~tl~l-3ilwfu1Rrn¥l 

, .. 
~tltl~1~flrn~n".~ 2 ~l~ ~tl 1) 'O;)TImm~'lltl-3ml),JLWf)~n1~~ LLa:: 2) ~n1ffU.,"itatJViL~tl 

~tlnTI1~~ t~~1~ L~'O;)lnf)~LL~~~LiLLtltlm:;LWiMLtl-3t~~f)~ ~-3LWLLtltl),Jlm1h"'.JJlrnfll~rfl~~ai1A~ 
U'!I'1J'l1Dl!l84fl'l'''LrJ\Lfl~n~i!l \1),Jl~n-3 \1~nfl11lJtl1~¥lq9i!l~L\1),Jl~a),J t~m~tl~u9iq]l),J 

;tlril\1~fl'!ltl-3m71~~ L~IJn9itl-3q]l),JnilLnru.n \1~nm~ LLa~\1~ntin),J L~tJ'1mfl~ma~-3LLa~.:JLm),JLn~79iflru. 
'lltl-3f)~m~~ 

wntltl~1~flrn~n~ 8 ~~ ~tl 1) ilml),J~mlq]~LL~:;ilflru1l'n),J L~Y11-311rlnTI 71~~1~r.Jam~1~~ 
m.:Jq]l),Jml),JLW~~~ 2) ~nn~m:nmL~nmh1~~ q]1),J;tlq]na.:JiifilHntJmi1~.:Jl~~a\l'tla'1~m71~~ 
LLf1t~tl\1\btl.:Jl~~q]~a-3nfl 3) Sj~~J1~ml),JV~al'!l11~lm,y\fil1~tI 4) ilml),JitJ~fl~tltl~tlnq),JLtll\1),Jl~~ 
~n"'11~~ 5) Lf)TI¥lt1n~rnLLf1~Y1n'lltl-3),J'1~~LW~1tl~1~ L~m~1~~ 6) il~a7:ml-3ml),Jt1fl t~~tl"f1~lntlf)9i 
t~'YJniuq]tl~'lltl~nTIfil%~ 7) Sjml),J-ru~fl~tltl L~.:Jl~1~~ 8) 't3JLLa1~1r.J~1.h:;t~,ru'a)lnnmh1~~ tfl~1~ L~ 

~1'" .1-'" r .. .!'t.. ~I- ,..J_ ..... .t 
'a)lnf)~LL~~Y1 L~LLtltllJ ~:;L)J~q]~Ltl.:J L~ tlf)l ~~L1MLLtltl),Jl".m:;),Jlmf)1Y1~1'a)tlal1~ 

an1tDl..-,ti!l~Lilltllln1'~i!J \1),Jl~n.:J flru.~n~,b~~f)f)f1'lltl~f)~LW~J1~L~m~.:JLa7),J L~f)~l 
1~~L~tl~1-3SjwaY1nnl¥l 

tl7:;ntltl~1~flru~n".ru.t 13 ~1~ L~LLrl 1) ilml),Ja.:Ja~i1tU\11LLf1ttlmnLLni1tU\11 2) ilml),J 

m:;iitl~tliu t~m"rnlY1l.:JLLni1tU\11~1~m71~~ 3) ilml),Jt1fl~a~ t~m7~L~),JLL~tai1.:Ja77f1~1~1~tI 4) ilm7 

fil.:J~%tI~1lJml),Jf1tL~~~7tltlf)tltl 5) Sjm7fil~~%~tl~1.:JLW7rutl 6} ilnmil-3l~1~tltl~1.:JilL\191r.Jf1 't3JL~tl 
~-3 L~~l~'1 7} ilml),J~~~~ tl~~ 1~m7LLni1tU\111~~ 8) ~n"'1t1~f)11Y1fl~tl-3LLni1tU\11tl~La),Jtl 9} ilm7fil~l~ 
1~~~1t1ml),J~tlaq]~LLf1tSjhdj~nal.:J UJtlf)q) 10) n~11¥lln~'a)17rn.:Jl~1~~~1t1\1~m\191r.Jf1 11) Sj),J'1"'~ 
a),J~1iL~n179i~qjtlntl~'1),J.:J~1~~ 12) 9i~911),Jml),JLf)~tl~ L\11Y1l00n1791f1tlflL1f11 13) ilYfn~nmJ1~m7 
., t .,\1... .;., ... tl" r ".!'t.. ~t-., ,..I_ ...... .t 
~~nTI fltl1fl Lfl'a)lnf)tLL~~Y1 L~LLtltl 7~L)J~q]~Ltl~Lfl~f)1 ~-3L1MLLtltl),JlmlJ~ij),Jlrnfl1Y1~1~~al1~~ 

i'lll~ \1),Jl~n.:J tl~f1m:;ntltl~LLa~.:Jam¥lm7rn'lltl-3m7~n"'~-3LWfll~a-3Ln91L~w!l1-3L 1f11~~tl.:Jm7 
... .. 
1~\17tlm1'a)atltl 

fl1~"!llf('1ffl~ \1),Jlt1t1.:J f)1~atl~1~1 L~nq),Ja17~m7L~tI~i1Y1mf11aq].n~1I1.:J~~~ 3 LLf1t 4 t~ 
h.:JLimul-3n~ftmn.:J~f)~nTI),JnTIn,.~~n".,i~~~ ~.n11fl~f)~fl7tinlJm 

a7I!1"~mt' \1),Jl~t1.:J m7~n"'11~7~~tl'Jh-3~~~ 3 LLf1~ 4 911),J\1~n~91~m7~m~t1i~~~ll~ 
l1Y11it1~ 2544 L~h-3L~~~a.:Jn~ftmn~f)~nTI),JnTInTI~~,iu~~ ~~1~~mfl7tin),Jm 

1. L~~1tJA'lltl.:Ja),J7'TIlm¥lnTI1~ ~~u9im7 t~~L~~~'lltl-3f)ilY1mma9lTI~~tl~ti~),J~n"'lL~p) t~f)~ 
1Y1mma91'hll LtlL1juLL~ 1Y1l.:J 1~mruDu9im71~ ~tlDu9inTI L~~Lim4~\ln~tl.:J 



2 . mi~m1u~Lfim;;v" L~rm1Jn.m~TIflmWnn*m.JD~nn lUf,.U7ml"v"fll1Y1mfl1ffm~1J 
~ti~~flmt1lu~-'VI1~Um~'l1'iTI~'nllL~V~'O;J:~\h;;m~flltlLiMLl.U'm1" tunmh't1U~u1v1J1E.Jnm"Lm~LLfl~ 
~~1ff~TItlmwnTI1~Ul .. lfiu~m~ tU~L7W l~!.l~1"Ll1~1~~LLfltffv~~a!.l"n1Jm1~LW'O;J7" 
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.nu1~ 1I L~El-l m,f1m;'1~1tl-l~LL~ttUJ~'tlmwn"'I1~ lItJiiu~m' LuiuLillU '!I El-lfl'l1Ylll1f11a 91;~t~lJ 
3!~lI~f1n1!tl~191~1.hta-l~ 1) L~tl~94JU1~11.l-l~a~ntlmWm"I1~m.Jfiu~m~ 'tu,lUL;lIUlItl-lflilYlll1ma91{ 

"It~lJ3!1ill~fln1!tlL~~ 2) L~tlfln1!tla~'rn1111Wm~1~m.Jfiu~n" 'tU~L;lIUlltl-lfl11Ylmma9lTI~~lJ3!~lI~fln1!tl 
t~lI~~lI 't~flm;'lLLU1f)~ YlCj1i'D LElm'iTI LL~t-lm*mlL~m~tl-l t~W1LmlmW 4 91tlU ~-lq)tl 'tud 

1.n~~lItJfiu~nTI'tu~~lIU 
1.1 ml~~hlt1J'!Jtl-lnm~lItJ5u~nTI 'tU~L;W 
1.2 LLU1f)~LL~::ml~\1~111'lJEl-lnTI*lItJiiu~nTI 'tu,1"U;lIU 

1.3 ~U91tlU'!Jtl-lm"I1~lItJfiu~nTI 'lU~L;W 
1.4 ~m;.rutfhlt1J'!Jtl-lnm~lItJ5u~m~ 'tU~L;lIU 
1.5 ilit tll,MlItl-lnTI*lItJfiu~nTI 'lU~L;W 

2. a~tlmWnTI1~lItJ5u9inTI 'lU~L;lIU 
2.1 ml~\1~111'!Jtl-la~TItlmWm11~lItJ5u~nTI 'lU~L;W 
2.2 El-l~thtnEllJ'!JEl-la~TItlmWm11~lItJiiu~nTI Lu,1"uiw'!JEl-lfl'l1Ylmfllam 

.. 
3. q]11.l.MmnTI1~lI .. 

3.1 ml~\1~111'!JEl-l~1tl~ .. 
3.2 ilitU1Yl'!Jtl-lq)1tl~ .. 
3.3 nTIa-n-lLL~~~1q)1tl~ 

3.4 ilittll,MlItl-lq)11.l~ 

I I 

4. -lm1~lIYiLnll~tl-l 

4.1 -lm1~lImll 'lutJ"ItLYlfl 

4.2 -lm1~1Iq)lMtLYlf1 
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1. nmtll!Jij1iam,t"i,u;em 
1.1 "~'aI,h~~!J8m,~tfJ!Jij1i~m' t,,~;em 

nl'~1~ ~tliiu~m'l t~i~L7~~5j ml~al"'qJqJtl1.ml'~fln1!tl 1~ m"·r'n~~I';l1~al"'qJ t~m'l~~~ lm'l 

~~nl'n~~~m7afl~'!I fl-lfl, 'h1'L l1~l~a~nU ~ L~~~ 1~ mXnm~f1n1!tl 't~7::tJfl'11~al"'qJ'!lfl\lm'l1~ ~tlDu~m'l 't1 
., ..... 

~~ 

~~~n L~1i::~tl~ (2544: 48) 't~La~flml~al"'qJ'!lfl-lm~1~~tlDuqjm'lt~il.u~~~ ~~ 
1. LiMnm~~1l1"'n~mLLfl::m'nJ-rutl1-l1fim'nJDuqj-l1~L~fl~~~1~rufllVml'n~~~m'lafl~~'mm'l 

2. LWm~~~111il~fl1 

3. LWm'lLLa~-lml~nl1mh11,n1il~~fl4 ~1~nTIL~.mLLvriml~1~~lnnTItli)u~ 
4. LWm'l~\I~~ mXua11~ml~nl1l1Ul'!lfl\lnTI1~~rn-lnTIflmt1 

'!Im.,..yi q1~~1 q17'n)'u'!Iiliifl~ (2544: 16) 't~La~flml~al"'qJ'!lfl\lm'l1~~L~i,.u~~whmn111~~L~ 
i~L~~~~~~~,b~ h;fltSj15~1qJ'!Ifl\lm7Yil-ll~fl~1-lLtJ~'l~UU LihU"ll~'!Ifl-l-ll~qJflfl~LL~1 Sjm'l4f~~~ h~Sj 

.. ... I I!.,., A ..t.1'... • 'I.ld ... ~ 'I ," 
~rufll~L~'l1~~~~fl-lL l1~rn-lLflflnqJl\1'1 ~~ml\1'!111\1LLfl~fln1i-l'!l~ fl~~~l ~U'.J m'lqJ~",~ ~~flm\l~ L l1~~fl LLfl~ 

a-n-lff'nf1 ~m~~"l::SjleJmaL~n17f)~ Lfl7fl71qJLrimnULl1~~fl'!leJ,mmJDuqj-ll~ LLfI::fl,~::al~l'rnUeJn 't~, . .h 

-ll~m'l~~m'lL~~~m'lafl~~tlDuqj'ttl~~ 't~~fll1~fl 't3J L~'l1::fl:: h ~flmlnd fl~t,fm~m~m'l1~~ t~m'l 
~~~ln'l~1~nTIL7~~m'lafl~~\lal~1'lt1mU~~fhnULLfl~~~lnmJDuqj\ll~'!Ifl\lqJ~Lfl\l't~fl~l-l~ L~'l1::m'l 

vil-l1~LLfI::~fl'!lfl-lnTIYil\1~ti~~~f111~l1~1~LLfl~Sj~ru~lal~f1, L~nm~wnlnL~~~ 

., ., ..,... .., ... 
~L'l~~ ~~ 

1. L~eJmafl4 L~m'la-n\lfl\l~ml~i Yfn1!t::n17Yil1~~ mnh::~n9iL,f m7m::mlnn.ml\1L~fln~Lij~ 'ttl 
I! .,.,: • 1..1 tl i .. 'I ., .. .1' 
L~'Y1~::M:m~LL fl\l L'l-lL'l~~ Ll1~'!l~ 

2. LWnm-n\l'1~~LL~-lnTIL~~~i ~flnL~eJ~lnnTILtl~wLLtlfl~~eJa~fl~~flm'lYil-l1~ 
3. Lwm::llJ'!fltq\fl~tl5u~1~~m\l L~fl~1~1~~~1~Lfl\l~~~~ 
4. ~1~Yil L~Ln~nl'~~~~l~q\m~fl\l LLfl::Ln~nl'~Ltl~~~LLtlfl\l~1~m~m~m71~~ L~~vil\11~ ~-lLtJ~ 

tl~ltJ1nlqJflfl\l~m L~fl~lmtl'1tl~m'nJ-rutl1\1 Ltl~~~LLtlfl-lm'nJDuqj LLfI~nTILLnilqJl11 
5. LtJ~m71~ ~~Lrim~fl\ln1Jm7Sj~1Wh~'!leJ-l~tl5u~t~m'l1~~vil t~m::m~m'l1~ ~Sjml~LtJ~ 

~lfuJ'tqJtJ Yilt~Ln~tJfliJ-ru t~ml~?ueJ\I~·I:>uqj .. ..U4.J 

6. ~1tJm1"laflU1finTIYil-l1~'!IeJ\lfl~5j~n~fl .. 
7. vil t~fltLw~ltlm'lLtl~ tJ~LLtlfl\l 
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~lmLU'JfiVl'!Jtl-nTnm'i~f11fl1uL~tl-:lml~al4'1qJ'!Jtl-:ln1"I*~tliimin1"I lu~~EJU ~~~f{1~1'inf{,ut~11 
n1"I1~~u9in1"I lui"u~~\Ujml~al"qJ ~~ ~tl 

1. i1ml~a14'1tlJiitlm-mMm"lrum~f)1~ml~LMtlm;"" Lvm~m1l~~t1Du9in1"I LWi"L~EJU~:~~h L~ 
f)'lLnVln.miUUliMLtl-:l~1U7Ml~ LiMmr!hu~~l1riYif)ll~Li~LL~-:I ~h L~f)lLW~th lun1"ILtI~EJULLtI~-:I 
~mm7f1~1 

2. i1ml~a14'1tlJ lUm'i~-:I~~LL~~iUUlflWll~n~nn~m'n~EJUn1"If{tlULwn::LWnmiUUl 
, ~ 

~trn~q}7LL~::mnJwtl1-:11nn1"ItlDu9i-:llUL~tl~iUUlflWllYlm'iL~~Um~tlU~'JUn1"I1~U if-:lfi-:lf{l~1"InmUfl~ 

rhnULLfl~~lm7tlDu9i-:l1u'!Jtl-:liMLtl-:l 't~LiMtltJl-:1~ 

3. nm~U1JDu9im'iLU~~UU~~'mq}'i~f{tlU1nmn;'-:I1U'!Itl-3fllt~tltJl~i1~."nm~ 
4. -:l1U1~U1JDu9im'iLuiuL1uw!Jtl-:lf)~::Lijun~-:lLm)J mXu~uml~nl'Jm!'l1m-:ln1"I1~U"'1-:1 

n17flmfl ,bu~h L~LnflnmiUul~iim~tl-:l 
5. YhL~Lnflm~fl;'-:ltl-:l~ml~i ifnm:mn'h1~U m7tl~~n9iL.u LLfl::LnVlm7LtI~uuLLtl~-:lLUtl-:l~m 

~1Um::u'l\lm71~rnh ttl~nrnJWu,-:I Ltl~EJULLtl~-:I LL~::mmniltlJ~lLUh-:lL~EJU L~~~U 1'J)J~-:lLWnm-n-:l 

n1"I1~~u9inTI luiuL~UULnVl~lmLU'JfiVl Lun171~utlDmin17L~tln17LtI~EJULLtl~.ml.m-:lf)~iitl~1~-:I 
't~i1n~~1)Jl1.u-:llU""~~1Un1"Iflmfl~~ 

n1"I1~utlDu9in1"I luiuL1UU~~~U~lnm-m~lLLU'JfiVlnm~utlDu9inmtl-nTnm1flmfl~~lUYhU 
tVlm~)J~ln lu1~11.ru 1908-1929 tVlU,xnm'iflmfl John Dewey t~L~UUtMfl'Jl)JLf{UmLU'JfiVlLrimnUn1"I 
1~utlDu9im'i tVlllL~U1111f)~lm"'1~m1flmflwitl-:l~h1~U tVllli1nl'~q}11~f{tlU1Lfl"'::m1qJ~1~lU1nf{tlutVlll 

m::U1Um1LLf{1-:1~lml)Ji ;-:I~~-:llU1~U'!ltl-:lf)1'O.J::~-:I~~iitlml~alL7'O.J~7tlml~~~L~~1'!1tl-:lh-:lL~llU (~1~~ 
1tl-311ni'!l, 2548: 14) iitl)J1LLU1ml~fifl'!Jtl-:ln1"I1~utlDu9im'£)mhLufl)Jl'O.Jln-:l1U~lU~q}1."ma-:lf))J'!Jtl-:l Kurt 

Lewin ~~'ttL.uL1~1~~lutlLunm~lLL~::th::~n~1nn".f~1 (fl.'JlflUl tl'::11~Ylqn';, 2538: 13) ~~ Kurt 

Lewin i1ml)JL;tl11m'LLniltlJ~1'!Jtl-:l'lf~"1fU~i1~~n~."uiitlfl~1~n~tl~mfiu lU'~'!IU~wOJ::witl\l)Jl'O.Jlnfl~l~n 
'!Jtl~3.J'!I'U~ULtl-:l (tl§f1111"1f19i, 2543: 261) tVlUllf)f)~al4'1tlJ~tl Kemrnis nf11111 Kurt Lewin LWllf)f)~LL'n 
~L.uf)l':h action research Lun f).f1.1944 tVllltlnUl1111LtJUm::U'JUm'11\1LL~U (planning) m'itiu~lml)J 
~~~ (fact finding) LL~::m'H,hLUUm'i (execution) q}1)JLL~U-:llUiil~'1~'t~11\1't1 'luYln~uq}tlu'!Jtl-:lm'i 
~lLUU-:llw~::witl-:lmfillm~i1~1u7'J~'!Jtl-:l~Lrimitl-:l ~~UmTI~utlDu9im' 'luiuL~uu~\li1trm!tru:: 3 tl,::m, 

fitl n~'li1~1u71~ nl'lLM)Jf{~l\1ml)JLtJutl'::"1flnutq}U LL~::mnb 'ttl~m1Ltl~uuLLtl~.ml\1a\lfl~f11f{i1~LL~:: 
a-:lfl~m()~'1nu (~1~~ 1tl-:l11ni1f, 2543: 158) m'1~lltlBu9in17L~)J)Jl~-:lLLii fl.f1. 1940 (Yl.f1.2483) tVlll 

Stephen Corey (1953) ~nn~~11."mtrll tf)tr~Lfjll LtJu~Yi'l~"bm71~m~\ltlDu9im'l)Jl t.u'lum'l1~U"'1-:1 
m'lflmfl LL~::t~L~~u~,x\latl itl Action Research to Improve School Practice (1953) tVllltlnU1U 
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ml3J~3Jl~~t)-lnn~~~Li.ruDu9im~11Lijllm~'Jllm~~tlDu9i-llll~-lfit)fllL~Wmm3Jt1mflilqj~l"t)~~llLt)~ 
qJt)3J1LL 111Y11-lm~~~ ~d't~~W)l!t) ~~-l L ~t)-l'OJlnm~t)-l~mqJl-l'1#l~l'jll Lllnl'nh1~ ~ L~ LL~ntl~L1lY1m~~~ ~~ 
~lLitllm~t~EJfl~tltln'OJ1n-l1111~EJlItl.mn1'!llm-rn~~~Y1t)1!t~LL~::W~'OJU\1~tla-!1-lY1t)1!tD (tla~~ 1'!llqj, 2544: 

111) ~-lLll,h~Ufl~a~Y1m~~1!t 1960 ddjw111-lL 1~1~m'l~~ EJtlDuqjnl'~ L~71.Jm71W1mf1'OJ1'lm 11Lilll 

m~'Jllm'l~~~~'!l1~~trnnl,)1~~LW'l1~n1~~n~3J~~~ L~Wm~13JU~n~~nm7LLfl::LY1flitflm'l1~~t)t)n'OJln 
mfltlDuqjLLfl~~11mY1mm'l1~~~llL\1~ LL1l1~~L~tl.:lm71~EJLLfl~iIIlll (research and development) L~ 
fl113J~1f1 qjnl.Jm')1~ EJ Lll ~ tl-ltlDuqjm7~ 5jm,)fl1l.Jfl3Jff1l1W m'lY1~fla-la ~l-lL i 3J-l1~ ~l.J~~l')m~t1 n1!tl t~ 
LtlllL5EJ-ltt!L~~Jflnn1~EJY11-l1'l11n~L~LY1flitfl1n~1l~.:I 5j~~lhL~nn~~~.:I111~~~L~3JLLEJn4b"1~'OJ1nt~n'!lt).:Ifl~ 
~tlDUqj.:l1llLLfl::m::LLam1Wm,Jm71~~tlDuqjm-rnt)~fl-l3J1n (1l~~n1ftl11""'i~, 2547: 23) t~m~W1::tl~l.:1~~ 

, , 
~a5jm7LallaLL1l1~~'!Ja.:lm71~~LLl.Jl.J Research-Development-Diffusion (R,D and D) LL~1n~l.JV-lW1.J11 

Y1{j1!t~LLfl::nntlDuqjL~3JLL~nt)tln'OJlnnW.J1n~u tl'l::3J1tunm-3U1960s nn1~mLl.Jl.J R,D and D ~milll~L~~ 
ffi~~L~U Lllm-nt 1 ttl~m7Ltl~ EJllLLtl~.:I LL~:: Lll'rl1~dLt).mnm~t1n1!t1~5jml3JLallL5 ~~ ttM1-lLL1l1tlDu9inL~3J L i1 

~.. ..... J' , tt ~ "", 3J1L'IIn"1'OJtJLLl.Jl.J R,D and D 3J1n'!Jll ~mmuu fl . ~ . 1973-1976 John Elliott LLfl:: Clem Adelman L~Y11 

tfl7.:1miS~EJYl1.:1nnt1n1!t1~tl11 Ford Teaching Project t~EJ L~fll5jft1utl3J Lllnmh1~tJnnt1n1!t1 tm.:lm~ 
ri'ilL~Ln~n~iIIll1Y1t)1!t~LL~::mWDuqjLrimnl.Jm'l~~tlDuqjnn3J1n~t.Ujm~~.:ILflia';1 tJnn1~ tJtlDu9im~ LU .. .. 
;ii.U7tJU (Classroom Action Research Network) 5jm7aam1~nL~tJLLvriLLll'J~~~111it m~1~~tliluqjm'l 

LuiuL7W~.:Intrl.J3J1L~a~~nfl~.:I\1~-3'OJ1nYil~L'if1fl-lLtlLWL1fl1Lntll.J 20 U (~3J~ 1a-311til'll, 2543: 158) 

'OJ1nm7~n1!t1Lana1'l~Lrimitl.:l 5j~1~L,nllm'l1~tJ LuiuL7tJUt~tJ5jfl'lLW0~EJ5j\1~lEJ~1 t~LLri (1) 

nn1~EJtlDuqjnn (action research) ~-3L~tJllLiJll~ln11.:1'1Lll1.J1-lfl~-lt11~L;j~1l91tl.:lm~ L~L'OJ1::'OJ-3~.:I Ltl11 

LWm71~EJtlDu9im~tl~~llmuY1"tl.:lm~t1n1!t1n1~~111 action research in education \17tl educational 

action research mt) action research in classroom (2) m'l1~EJ LlliuL7~1l (classroom research) Lilllm~ 
L~~lL~atJ.:I1.Jtlnf).:Iffmll~~l'i11~~11Ln~~llLlliuL;EJll LLfl::LWnn1~EJ~LriEJ~tl.:lnl.JnnL7EJllnnfftlllLllilU;tJll 
(3) m71~EJlItl-lfl~~em1'l1~EJ t~EJfll (teacher research \17tl teacher-research) Lilll~1~tJ.:I1.Jtln11fl'lLilll 
~l'i11~~ t~m;tlnfl~l'il1~m;EJn11 fl~n1~EJ (ijm7L~~1~~lmLl.Jl.J LW teacher researcher, teacher

researcher, teacher/researcher, researcher lteacher teacher as researcher) (4) nnLLff'J~lml3J-n~~ 
" 

4f1fl1Ltl-lLW~ff:mtlU~~ (self-reflective enquiry) ~-li1mw~1l~all~1f1qj"tl-lm~1~tJtlDuqjm'l LL~::l'i1L~m'l 
1~tJtlDuqjm7qJ1.:1ttl'OJ1nm71~~Y11.:1~lU1'l11m7~1l LLfl::~~111tJ (5) m'1~EJtlDuqjm7LlliuL7EJll (classroom 

, , 
action research = CAR) 'OJ::L ii1l11~lq~111 EJ5jml3Jff3J\I~mLLfl::5jml3J\13.J1EJYimtll.Jflfl3JYiq~ LW'll:: 
• 1-.._ .. • ~... ... .4.. ...... .... ..... I:; ...... 
lnO:;lItll.J~1EJm"'lflqj 3 m fltl (1) research 'if.:l\13J1EJt"I.:Im~'Jllnm~EJ (2) action 'if.:l\13.J1EJt"I.:Im .U4.Jl.J~m'l 

(t~~fll) LLfl:: (3) classroom ~.:I~3J1~i1.:1amu~~itll.JWY1~l'i11~EJiuLi~1l (~3.J~ 1tl-311rn'll, 2548: 20)~-l . .. .. 
,xn1~tlLL~::unnnt1n1!t1~~1~yhll t~~ml3J~3J1EJ'!Jtl.:lnn1~EJtlDuqjnn Luil-U7EJll 't1~.m 
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Kemmls and Mctaggart (1990: 5) 'ttl~m1.tJ~.tJ1vm~1~vtl~uiinl'~1111 m"I1~mJDuiim"I 

~.tJ1V~-l lt1LLlJlJ'lJEl-lm"IftlJaEllJLLlJlJa:mEl\\il\\LEl-lLiJ\\~~fI~~-l~lL\t\\m"I t~v~iia'l1,d1.tJ L\\am\\nTIm'!lEl-l 

a-lfl~\\L~El L~~~LLlJlJ~~ElLL\\1Ym'ttlL~\\m~~\\1~Wl1.,.m1'S1.1DUii-l1\\~~Eln1WDUiiY11-lm"I~m~nl~~ 
~~ilEl-lLi1L~nm.Jiiuiin~Ela{)1\\nTIcl~\\L~:ri1.tJ~El~lL\t\\nTIL~ri1L~qa1-l 

Elliot (1991: 69) 'ttl~m1.tJ~.tJ1vm~1~vtlDuiim~1111 m~1~vtlDuiim~ ~.tJ1vii-l m~flmf1 

a{)1\\nTIcl'!lEl-la-lfl~-lm1~aEllJL~Eltl~-lLLnL'lJflWl1~n~uii.n\\L~-lfl.tJ~\\ 
Hopkins (1994: 43) 't~~m1.tJ~.tJ1vm~1~~t1Duiin"11 n"1~vtlijuiim"I ~.tJ1V~-l m'S1.lijuYin" 

El~1-lLW'mJlJ~1V1nn"ftlJatllJl~m~flflf\~~mm.tJ";1m1.tJL~1L'.m"fllL\t\\n"L~iltJi1J1..lt~LLnL'!ILLf\~~ 
Macintyre (2000: 1) 't~~m1.tJ~.tJ1V'!ltl~m"I1~V L\\i"uiv\\ 1111 m"I1~V L\\i,.u;v\\ ~.tJ1vii~ m"I 

ftlJa1\\t-Jf\'lJEl-ln1W"I~~\\m'S1.lDuYi-l1\\ L\\il~~w ~.nl'n1~v~~* 'ttl~iltll~1LL~M~L~\\im;!~~Jl\\ 11-lLLt-J\\ 

~1L\t\\nTI w~mnJijuiiLLf\~,ut-Jf\~ln~El~f\~~\\m.J 
~.tJ~ti L~'~fltl~ LLf\~fI~ (2544: 9) 't~\1m1.tJ~.tJ1V'IJEl-lm"I1~VL\\i\\Liv\\1111 ~.tJ1V~-l m"ILi 

1nnm1,nY1mmamf1\\fl11L~Ela-n-lfl11.tJfl~~YmnTIflmt1LL~~~.rure~~1~Y11-ln"~mt1 
tl~fl"I11'1ii (2544: 114) 't~\1m1.tJ~.tJ1V'IJ£)-lm71~vtlijuiinTI11 ~.tJ1V~-l nTI1~v~5j1iltltl7~a-l~ 

L ~tlflmt1LLf\:m1ml.tJLi1 L~am\\n1"ro41~a{)1\\n"mmi3Lwn"L~W1~ l~v L\1f1~tl ~t1ijUii-l1\\ '1.~f\-l54gnm·;' 
~~tl~Uii.n\\~~~1V~~1-l1\\~~Ela111~nTIcl~il\\LEl-lYi1.n\\mElWW~'tllJ 

q1~1 qmuu.'!Ii1\tfl.tJ (2545: 26) 't~\1m1.tJ~.tJ1V'!IEl-lnTI1~V Lwr"uiw 't111 ~.tJ1V~-l n~lJ1\\m"I 
a-n-lm1~'~~~L itliitl 't~\\mW~Uii-l1\\'lJEl-lfl~L~tl~~\\ 1n1"I~~n"Liv\\m7atl\\ L\1aUlJa\l\\m"IL;V\\i'Iltl-l 

unL;wLL9i~~fI\\LLf\tYJn'1f1\\il1.tJtm".tJ"iiL\1L~.tJ~nV111~LL~~fI"ruflWl1W!ltl~lm.fl\\n"~mf1 
( 't IJII " ... ., ~ :; .. 't" I A ~ ... 

Geoffrey 2003 : 5) ~ L~m1.tJ~.tJ1V'lJEl-lm7TilV L\\'\\L~V\\ 111 ~.tJ1V{)-l "I~lJlJm"I~lJaEllJ'-l 

~lL\t\\m"I t~vfI~n1~V fI~ L~q) ~mm!t1 h-lLiV\\LL~~~5ja1\\L~mitl-lL\\am~m"Iatl\\~;Elm7Liv\\i9iElm"I 
L~.tJ~tl~~Lfiv1ntJm~~n"ntJh~L;lJ\\ 1~m7atl\\ LL~~nm~nTILiwnTIatl\\ 

\\-ffin1!tcl miv (2547: 23) 't~\1m1.tJ~.tJ1vn"1~vtlijuiin,,1111 ~.tJ1vii-l mnJ1\\nm\~m~ntllJ 
1"~~lL\t\\m"I~m:t11Lm1~LrimnlJ1fimw~uii-l1\\'!IEl-lil\\ L~El~~\\1t-J~m'n.l~uii-l1\\'IJtl-lil\\L\1iiflWl1~ 

a.I_~ A.l I A 

LL~"ln.,~Y1tim~~'IJ~lnm1L~.tJ 

q1.tJf\ 1tl-l11ru, (2548: 21) 't~\1m1.tJ~.tJ1V'IJtl-lnTI1~v~u9im~Lwi\uiw't111 ~.tJ1vii-l n"1~V~ 
";1 t~vfl4~atl\\ LW~~LiV\\L ~tl LLnL'lJiltll~l~Ln~~\\ Lwi\\LiV\\LL~::1l1t-J~.tJ1 L,n\\n~-lnTILiwnTIaEl\\~;El 
a-lLa7.tJ~~\\ 1m"Im"IL;~\\~'!Itl-l~Li~\\ L\1~ri~\\ ~-ldL~tl L\1Ln~W tv,ua-l!'t~nlJr!L;V\\ d~\\m~1~V~~tl-lYi1 

tI .. .. .~ ... 

tl~1-l"I1~L~1 Ul~f\ 'ttlt;l1U~ LL~~a:mtl\\~tl~f\LfimntJmwiju9i-l1\\9i1-l'1 L\\~1ilth~-.s11\\'lJtl-lil\\Ltl" t\1~~ 
il\\Ltl~LLf\~nt'i.tJ L ~tlWi1.tJ-l1\\ L\\ h-lL;lJ\\ 't~iiltl mm~1n4 tlntl'nv LL~mtl~ V\\L7V\\fl\\LL\\1m~1~t1iju9iLLa~ 

~ .. ~ ... .., ....,:::, 1.1 ... 

~aY1L~ffl\\L~El~~lm"IL7tJ\\~-l'IJtl-lfl~LLa~~L"IW 

~nnm"Iflmf1m1.tJ~.tJ1tJ'lJEl-lm71~ lJtlijuiinTI L\\i\\Liv\\i1-l~\\ a1.tJTI{)a,um1.tJ~.tJ1V'IJEl-lm71~ tJ 

t1~uiim7 L\\~Liv\\ 't~11 ~.tJ1lJii-l nTI LimnJ1\\m~1~lJ~~1L\t\\nTIt~vfl'l~atl\\ ii'i~~-m.tJ1m~tlLLniltll~1 
~iEl~ilJ\\ln"~~m"ILiv\\~Ln~~\\ L\\~LitJ\\ U1 'ttl~m'S1.lwtl't-l~itl~~\\1n"InJ1\\m1~~n"Liv\\m"IaEl\\ 
'lJtl-lfllL~tl~~lnTILiv\\~tl-l~Liw L\1~flWl1~ 
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iUilelU1Jel.:Jm11~m.Jiiuqjm1'lu~uL1t1U'!lel.mnm1t1m~1Vl~1t1vhu5lel.:J~m::nm.Jm'i,}f\~1t1mtlqj1.:Jnu 
LLqJ1~m13.JLL~1Sj1.:J'i,)1L~mnum~~1·h.J~m1~1Luum~1~mJilu9im~ 'lUi"U1t1U 'l\1m::aU~~ri1L~'i,} 't~~.:J~U l~tI 
UnnTIfln1:tlVlfl1t1VhU 't~eJfuJlt1iuqJeJu1Jel.:Jm~1~ tltliluqjm~1~tI 'luiuL1EJU L1~~ 

L~3.JLL~n Lewin (1946 ~1.:J~-l'lU Yf~U1 ua1-l;tn~, 2544: 9) Un~il1Y1mtl-lf\3.J 't~tlmntl"h 1-l'Ol~nTI 
1~tI 'lu~UL1t1utl1::nelU~1t1 4 iUqJeJU ~el 11-lLL~U (Plan) tliluqj (Action) m~tl-lLnqJ (Observe) LL~:: 

.., A ~td.~ A -., tl 
a::Y1eJu~~ (Reflect) 'D'.:J1\1'Ol~U3.J~n1!tru::LVl3.JelU1J~~1~ (Spiral Circle) (Kernmis, 1996: 29) ~\lal 

~tI~::L~tI~ 't~~~ 
1. nTI11\1LL~U Lijum~3.JeJ\I 'ttli1-lVlU1 m'ni1U1t1Vl~tlf\1~m-mt~\3mhl1'Ol:m1eJ:: 't-ill1\1 n'Olm~~L~tln 

3.J1rhVlU~LWLL~U'i,}:: 't~-rufi~LaeJnLL~l'l1Sjm13.JLVl3.J1::a3.J 

2. m'nlt)u9i djum7tlilu9iil13.JLL~U~11\1 L1 Sjm1mUfJ3.Jm~fhLuu\l1UL{jumh\l~iL~tl L\1L1ju'ttlqJ13.J 

LihVl3.J1t1~n1VlU~ 'lUY11\1tlDuqjm'Ol'Ol::qj'eJ\lSjnTILtl~tluLL1..1~\I'ttl'i,}1mL~U~n1VlU~ L1U1\1 ~,Ju LL~U~\lqj'eJ\lSjm~ 

3. m~tl\lLnqJ Ltlum1Ln1J111J113.Jim.Jfl~1t1m1tl\lLnqJ SjnTIifui1nm'nliluqj\llU L1LtluVl~nJ1ul~tI~ 

tl\lLnil'i,}::4ftl\lSjfJrua3.Ju9i~L~1!tLUmTIuiutlnLVliltl'Ol1nmnJilu9i iel3JflYl~~'i,}1nm~ff\lLnqJ'i,}::Lwtl7::1t1~el~1\1 
~\I ~.Ju nTItl\lLnqJLW~\lft1~qjft1VlWm~1~tI 'luiuL1EJU~'l~mu~nunmJiluqj'Oli\l 

., , 
4. m~a::YrelU~fl Ltluoti'UqJeluq~Yr1t1fiu1~fl'i,}1nm11..1t)u9iLLfl::m'ltl\lLnil3.J1~11J113.J1Lm1::~~fl~ 

~flLAti a,u~~ a::Yreluiel3J~ujrmn~u 'ttl~m~11\1LL~U~1L uunTIf\i\lti~ 't1..1 ~\l1Un~u 'ttl~1-l'i,}·mTI1..lt)u9i~nf\i\l 
~ . 

VlU\I 

ueln'Ol1nd Macisaac (1996 ~1-l~\I'lU u\I~n1!tU! 1'l"lfitl. 2547: 27) 't~a,uLLU1~~1Jel\l Elliott L1';h 

m~1~ tltlt)u9im~Sja1~::ri1fiqjeJ ~~m~LLa1-lVl1m13.Jim13.J'Ol~\I'Ol1nm'nlilu9i L ~el LlhVl3.J1t1 'lum~tl-rutll\1m~ 
, II 

tlt)U9i\l1U m~~hLUU\l1U1~tltlt)u9inl'ntlum::1J1Um7Y14fel\l~1LUUm7~1nuLtlu1\1'i,}~m'l1~tI (research 

cycle) qjm~el\lnu 'ttl1\1'Ol~m~tI 'lULLqj~::1.:J'i,)~SjnTI~1LUUmTI13.J 4 iuilelUa13.J1'ma,u't~~"d 
iUilelU~ 1 nTIil11'OlqJ'1LL~::11\1LL~U\l1U~1 't1..1 (Reconnaissance and General Plan) iUileludLtlu 

t ..I" .. " " Sol -I..., It .I.. k It. .. ,,_ .I 
1JuqJelU'YIUm'Olti-fuiilqjVl1LL~::riTI1'Olm1'Olm1LYlelY11m13.JL1J1 L'Oli1tlJVl1Y1Ln~W LunmJ{lUqJ\J1ULL~::11\1LL~UY1'Ol:: 

'l ~~Y11i1~qj1\l'1 'lum~LL!1i1qjVl1 

iUiltlU~ 2 m'nlDu9iml (Action) 'luiuqJeJudun1~tI~\I£jel~1LUUnTIil13.JLL~U\llU~n1VlU~ L11~tI 
m, 'l,r~Y11i11iqjl\1'l~Un1~m~eJ11'Ol::LLni1tlJVll 't~um~~lLUU\l1U ~uqJeJum'n..lDu9im~~~11LtlU\11 hfhfltlJ 

1JeJ\lm~1~tltlilu9im'LLfl~rl'!JeJ.:JnTI1~tltlilu9im~ 't~'OJlnn'i,}nTI3.JVl~n 'lUiUilrlud,xULel\l 

~UqJeJU~ 3 m'i9i~qJl3.Jrhnu~flm'~lLUU\llU1\J1~.Jnl,ff\lLnqJ (Monitoring the Implementation by 
til II .. • 

Observation) LU oti'UileJU ilun1~ tltl \I Lnil LL~::UU i1ni eJ3Jfl Lf1mnUffTllYl LL~::~ ~m'l1..1t)u9i\llU ~::Vl11\1m7 

~lLUU\llULL~::Vl~\lm~~1L'~U\llUqJl3.JLL~U\llU~nlVlU~ L1 m~~1LUU\llU LuiUilelud4fel\l Lflfim7'11J113.JieJ3J~ 
1~ tlnm\lLnqJeJ~l\1Sj'l::1JU L ~eJ 'll1l~aTIaUL Y1~f\"ru{)1ULL~::LWm:: lt1~qjeJn-TI*tI 
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iU91t:lU~ 4 m~t)~ l~~~'l"t:l-lLLm~m7l1lJrl1UUnL1J (Reflection and Revision) luiu91t:lud,rn1~mh 
t.mm'l"~lLiiu-lluYi~~~ln~U~t:lU ~a13-l3-l1'W~1'rol.1191~91'l"t:l-l 'vnnw~mru~Uii-llU~-l 'W1J'~'~ Lth",3-Il tJ ,rn1~ tJ 
LLa1-l'r111nnTI'r1im.jrl1i1nl"'~3-I1Ufuu1-lm-nJ5u~-llu U"~L~3-I~lLiium'9113-l1~tJ LU''tllJ L"'~ m7~lLiium7~~£j 
n~nTI~~l3-1 n~m'l"3-I LU1-l'OJ'lnTI1~tJL~3-ILL~aTI~U"~w~1J'tl-lnTI~lLiiu-llU~~LL91n~1-lnU 

m'tl~ ~~3-I~U (2542: 89) 1~n~11LM3-I11mwh1~tJLU~7tJuloU~LiitJlJ1n1~m,/uL~mnlJm' 
1~m;mln-mt11u u~£j"tJ"~L5tJ~LLa~~~L,xu~1-lnul~tJnTI1~tJ "UiuL;mUj~91'tlUn"1~tJ~~ 

1. mml",u~i1qj"'lml1~ tJ uj'tlf)~91'l"~,rn~-li1qj"'l LufuL7tJU 1~ tJf)1£j~m'f-lffmRmnlJYit]iim73-1 
1Jt:l~nL7tJuua~~'tl-lm'l"LLli'i1qj"'1~U'11~tJf)~~i1qj"'1~LlJu~t:la-lfftJ~Ln~~U~1n4f1,rn~tJuu~~m~1J1um' 
L7tJum~'tlU f)~m7La'tlni1qj"'1~~'tl-lm7LLnL1J 1~tJW~1'rol.l~-lm13-la13-l1't11!'tl-lf)~~:~~h ltlu1I1-lL1~1~~U~-l 
m'~~LlJUi1qj"'l~£j'llul~Lan UJ~h "~'LfttJL1fnnlJm~t:lU~LUU-llUU'::·.h1!t:l-lf)1'tl~U~1 ua~i1qj"'l~U~~LUU 
U'l"~ltJml~'tlf)~L'tl-lLL~~nL7tJu"'im.jf)f)~~Lfimi'tl-lnlJ-llUm~'tlULUiuL7tJu u'tln~ln~uf)1~'tl-lflmtl~Uf)11 
rllmlm7Ua~lnWam'l"1~tJ'lI'tl-l~~UL~t:l~U~U11i1qj"'1~aU L~~n1fJu5jm13-lLlJu ,u,~ 

2.nTI11-lLLWUnTI1~tJ uj'tl 't~i1qj"'1"'i'tl~'li'tl1~mL~1-ilLW~'tl-lfh",u~n~'tllJLL~~11-lLLWUm'1~tJ11 £j 

~~*"').Jlm ~t:l'tl~ h ~::*fln1flU'l"~L~U L~ £j~1LLu'm: hUl-l Yii'tl).J~-lf)1~L~1"'iel~-la).J).JiillUm'l"1~ tJ 

n~3-ILlh"'3-I1mlJu If)''I £j~n1fru::mh-l h ~m~a£j~n1f~t:l~l-l h ~~ L~nLf;lJ~m;l~el~l-l h ~::1Lf)"::~~t:l3J~ 
t:l~l-l h ~el-l L~t\'n~TIn1rlm",i'tl1nm7l11-latiiiLUnTIqjml).J"').JltJwanTI1Lf),,~i'tl3-lafhu 'l.~ ~-lmn;11~tJ .. 
LwiuL7tJU ~ uLi~lum'l"1~ tJ'lIU 1 ~ Lan 't~-.jl LUU~ el-l£jm"Iq).J ~1tl ~l-lU'::'l1n' "oU~ L7 tJu "';eliUL7 tJULUU 

nA).JLtll"').JltJm~~t:l).Jam'l"LnlJim.Jam'OJLlJu~-lL;M3-Ilru",7t:l~1L"1! u~:;itl).J~L;-l~ru~n~ -, .,.. " .. 
3.nTI~hLuum71~tJ LwnTIU5uii~13-liu~elU~ 21~mnlJTItJTI).J~el3J~LL~:flLf)"~~t:l3Ja ~~'tl3Ja~ 

al).J17mnlJ71lJ71).J 't;;£jLL"'~-l L"'q)'1 t:l~ 3 LL"'~-l ~-ld 1) iel3J~~ln,rm7tJU 2) .u'tl3J~~ln~Unf)'el-l u~~ 3) 

iel3Ja~lnf)l uiel 't;;~m~aLL~1~el-l£jnmLf),,~iel3Ja ~~t:l3J"L;.ru;).Jlru~Uf)l~el-l LoUm13-l$1l-latiii).J11l1tJ 

4. nwntJ-llUWam'l"1~tJua~m7Lw mL Yi~W"-llU1~ E.I m'''tJ-llUW~mTI~ E.lm"Im~~h 'l.u~n1f~~ 
m~ilJ~'-lLtll"').JltJ L~t:lL,xu~~ulm7",it:lm'LU~tJuLLU~-l'l.u~1,rm7E.1u'l.~L~ui~L~ul~E.lLoUfll1fl~~t:l 
ml3-1"').JltJi~L~U Lil h~lmL~::a).JL"'iJa).JW~ ~-lf),m~LaUt:l'lE.l-llUm'1~tJ "ul11U1JmltJ-llUm'1~E.I~£j~'liel 
ael~f)~t:l-lntJnTI1~tJ~1 LU mm~tJU"tJ-llU Lul11tn'1m13-l~U'1 

1!ru::~ W3-I~U'ri L~1!~tlUq; (2544: 49) L~Lf{Uel11m~1J1um~lrLum'1~E.lLuiuL7E.1u",iel1~tJ 
u~uiim' LU~UL7E.1U ~el 1nm'l"rll-l1rlmma~7 (scientific method) ~'3LUU1nm,i\£j'~lJlJ £jiU91tlU911).J 
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w~Wun L~'I1~flU~ 1~t)fu.mY:h~lnU~Wn~~91t)U'tit).mmJ'lUnI71~V LU~U7~~1.J'h~u 1,2 LL~~ 3 

fit)~11\1L~U1~£J ~U 4 ~t)nTI~lLi!um11~£J~\lLWnm~Lfi1J~u~~ 1Lfll1~~u~~ lhauu~u~~ LLU~~~ Lu 
.. " 'II 

~ufujm1911'l~aU1Jm1~lLi!U\llU9113-JLL~UL~uUWU1\1LLnL'ti ~U 5 fitlnl7a111~~m11~v LiJu~U'tiu\lm1a~1\1 
fl113-JiL~~~iu~~~~1~~ 

.., 'I II II 

'11~1 '1mmL'ti9li!fl3-J (2544: 18) 1~LaUuiU91uu'tiu\lnm~£J LUWL7£J1,Uj 3 iu91uUfiu 

1.~Ufh~~mu1JuWd~~ LUmTI~V (Conceptualization) 
~ • ..." II \I ...... \t.. " .... II 't 

1.1 n-n-91\lfllt113-J ~1~£Jtlmf1'lu~ L'l 3-J'titlfl\lff'!Jtl:: L"l mtl91fJ\ln-n-a'r1\1fl113-J1tl:: L"l 
, 

... . ..,. " .. ... ..... " ... " I ., A .. 
1.2 uunU1Jm1l~lfl191tl1J r~p~m~umln'03V uunLL1J1J'l'03£J U~fl\l'titl~fl Lfl'lu\l3-Ju m1 

1Lffll~LL~~I7LLU~t-J~ 

1.3 m:: tV'I1l!~fl1~11'03:: 1~w 
2.~U~lLi!um1 m1m1'03au1J~t\'n.f1UL~\lU1~~n'; (Empirical investigation) fiu m"l~lLi!um1 

" ".... A til .1 
'03~Ln1J'tiu~~ 1Lfll1~'tiu~mL~~LLu~~fl 

., .,... f 

3.iuai1\1fl11~ (Making conclusion) qju\l4l\lu~wWu.f1Ullu\lfl113-J'03~\lYif1U~1JLL~~m'nilfl113-J'03~\I 
'4. ,II.!:,. 1.-" " '" '" , Lu L'Dln~ L£J'I1Uum\l~n91tl\lal1\1aTIfl 

u~~m t'l11qj (2544: 116) 1~LaUu~U91uUm11~m~\luiiuqjm111 al~11flLLtl\lfJun 1~LiJU 4 ~u91uu 
~t\'n ~u ~Um'i~m~l al11'03 LLfl::l'ilfl113-JL~lhuqj~lLUam~m1rul'il\llU ~Um111\1LLt-Jum1l'il\11U ~um1 

... • N II 

fl\l51tl~lmmJ~uqj9l13-JLLt-JU LL~::~um-rn'0311rnl l11JYI1U 191~rnfJ~R\IYi L~m::l'il LU 'r1!Jfl~L~£J~LLilfl::~U91uU 

al3-J-n-fla1111~~~ 
~~ 1 nTI~nM1Uqj~1 alTI'03l'ilml~L~lL'03Uqj~lLUam~nTIclnTIl'il\1lU (Reconnaisance) 

LW~U~rfl~£JLn~ml3-J911~Un11\11U~91Uwtl~'I1U1J5J1Jl\1~\I1Jl\1tlt11~~lLiluqju\lt/'fuu,\I LLnL'ti ~7u 
~ t ~ 1't... . ...." ..I .. I • ., fI .. -: !II.... I c.J 

LU~!JULLUfl\l '!lU91fJUUL~fl113-J~mm3-J'tiu\l~'l'03£J 113-J91um'il11fl113-JL1l1 L'03L~9JmnUl1L~fJ~LL~::aIl1~m1rnl1 

9lULfJ.n1Jtl~'I1u1J t~mt1j~\I~qjtl\lm1LLnL'ti ~\lm~~3-Jl£Ji)\l1nm'n'il\11U 1nm1atlU 1Jflflfl~L~m~tl\l LL~:: 
ml3-JLW LUL~~'03::LU~£JULLUfl~-niU'1 .. , 

iuYi 2 nm1\1ut-Ju (Planning) 

a1UU'in'!ltl~U91uUnTI11\1LLt-JU\llU fiurfl~£Jqjtl\l1~!Jfl::L~V~ t\1;~L'03U11 Sjft\l 't~Ul\1~qjtl\lm1 L\15J 

..l " .. ~ ," -I I .A'A ~ .... 
m'iLUfl£JUUU~\I UfuU1~1mLn L'ti a1U91tl3-Jlfltlm'ifl1~fl::LU~~11fl1~'l1~::Ln~'!IU"\lm'N~~fll1\1~lUmn .. .. 
~~~lU~1J a1Uf!~Y11£Jfiunm::1.l1nm'il'il\11U iU91tlUm'n'il\11U nl7fl11Jfl3-J\llU u~::fhn1J\llU 113-J~\ln-n-L!i1J 

., 
1'lm'l~'!Iu3Jfl .. , .. 

iuYi 3 ~UUtiUqj9113-JLL~U 

. LiJuium1utiuqj911~LLt-JU~1~11\1 11' LL~::~\lLn91~~~Ln~~uL~u L\1m'i~lLi!u\lluLilu 1U911~Ut-JU 
~lLwqjtl\l5Jm~Til~~91m\lL1~ltlt11\1flf11'1L~tl~\lLn91~nMYim'lfl 
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iu~ 4 iu'tmme>" (Reflection) 

nn tmmtl"LWf11~Un1~llL~.ruDU~m~L~tJn 't~LLYlUf11'.h1Lfl'n~ Lvm~rf3~f.Jm:~~hm~~Jlnn11m~ 
1Lfl'n~;mJ~~Lfim'l1J~'UJ~Jl 't~ ~ ~dj~L ~f.J~m~Yl~l~m lW~~Ln~~~LYh~~ LLi\1~m') ti\~i\,)tl~rf3~ u~~i1tl" 
Y11JY1~ mTIml m'l~amA~i\tl~9il"'1'!Jtl"m~1J~m~1~f.J~~~~lLi1~nn ~"LL9innflm~tl1Lfl'n~ilqjl11 m7 

'll~LLN~filL a~"lum~ mnJDu~nl1H"Lni\a"~Lf;~~u~lnmn1Du~"rfl~~ 'Wlfl~~l'mlL~~l~a"~Li;~~u 
LLt\''l~U LL9ii1tl~~~17mla~~~" 'W Ln~~~~'lf.J ~~m~~17mli\7'l~atl1Jd ~~~'lf.J 't~rfl~f.J l~31m7'l1~LLWUL~tl 
tJDu~~ 'twi~9itl ttl ~f)tl~~L~3J~~Yi1 't~nn1~llL~.ruDu~nn31~~LW1tl~rn (Cycle) 

l~~i\~ a~'lnm~ LL~~ ffimqj~l11nq'3JI1' (2545: 11) t~Lau£li~i\tl~m'l';'1~f.J 'tU~.U~f.JU11al3Jl~t'l 
~lLi1~nnl~f.Ja,ut~~~9itlltld 

1 .1Lfl'n~a1l1~ilqjl11~Lii~~~ 'tW~UL~f.JU m71Lml~a1l1~qjl11 't~~L~f.J~LWiUi\e>~'h"qj~fl4 
i1tl~th'n~11 3ltl~ t~Lii~~u ~~~~LiJ~ilqjl11l1~tl 'bJ LL~~l11na1ll~~Ln~~ULLa~~~~ilqjl11~i1rNLLni.'!Jl1~1f.J 
tl7~n fl,ni1tl~~cil~1Jml3J'h"qjntlul1tr~tl.ruqjl11Ll1f\.Jul~f.J~~ml41~lnml3J~7~tl~ilqjl1111ilqjl11 
't~fl~'t~1unnLL~'!Jntl~ 

2.1Lml~alLl1iJ'!Jtl.ruqjl11 ujm~tlnilqjm 't~LLt\''li1tl''1Lfl'n~l11alLl191'!Jtl.ruqjl11 L~tl~~ 't~LLnilqjl11 
't~i\~~Ll191ilqjl11~~~~ 'tmum7LL~'iJ 't~"1f\'l~ 't~ 't~mtil~1J11alLl1iJ'!Jtl~ilqjl1131l1~1f.JalLl191 m~L~e>nalLl1iJ~31 
ml3Jal"qj~"LiJ~al Ll191i1~i\tl'iJ tl~l m91~~'1 ~~t11LLnalL l191i1~i\tll~~~Yi1 't~alL l191~~\lnrh~~ 'ttl~'l mL~~ 1 

alLl1~Ll1~£l3J11~f.J9ie> l~i\l3J~'l~L'l~l9il~'1l'il 't~Ln~nn1~f.J 'tW~UL~Wtl~l,,9im~tl~ 
3. fln1tll111nm7 'tum7LLnilqjl11 L~e>flt tMLfl,)1~'I-1ilqjl11LL~~alL l191'!Jtl~ilqjl11LLa'l L~tl~~~ 't~~ 

LL~'lY11~ 'tunnLLnilqjl11flli1tl~fln1tlLtlna~L~f.J14ftl~L~tlfll~~ t~Y1'n1J'hilqjl11~flalf.Jnuilqjl11~~a1J£l~~~ 
3lrrt~flm~t1 t1'Ul" 't;'1n't~ 'tum~LLnilqjl11 w~m7LLnilqjl11LWtl~1~ h~~l 't~fl,LimLL~'lY11" 't~m~LLnilqjl11 't~ 
., .I 
"l!~L~~~ 

4. W~U1W~i\m73Jl1~tl1nm~LLnilqjm ~nnm7fln1tl 'tuiu~ 3 flt~~ t~Y11~L~tln 'tum7LLnilqjl11~ 
~ .'1. 1'4 " J. ,,~ A.,.,..... A ~ ..J ... ".I ~ o,tI ~ LlM LlJ L~ "l!"fl~~i\tl~.Jn1tlLL~~tltlnLL1J1Jl1~tl~~~m'li\nTI3J 'ltinl,) l17tl~tl'D'mnnL~f.Ju4l1~~ L"l! LUnl''ILLn L'iJ 

ilqjl11 LLa'l~lLi1um~lfltlU"l1~~ln~il1itl~L~m"l!lqj't~L~tl~~'11~f.J"hu1i\n'n3J 1nm'l1;tlritli1ULL1J1J~ 
W~l~~ ttl't~L~tlflt fln1t111LY1~llll1itlun1"l!lm~L~m;tl"n1JL~tl~fln1tl m1~aEl1Jml3J\lni1tl" Ll13Jl~a3J 
LL~~ 't~;maUtlLL~ LLa11l13Jl~~LLnL'!J Lmf.JmhM,jn1J~L~f.J~'!Jtl~~ 

5 ."h~1i\n~73Jl1itl1nm~LLnilqjl11ltl't,j fl~1~1i\nTI3J 1nm~itlritl~a-ll~~~ 'tui~~ 4 'ttl't~n1J 
~L~f.J~'iJEl~i\U LLa'lLnm'l1J7'l3J~m.J~ ujtl 't~La~~LLa'lH~Lni\LL~tW~n~t)~nTI3J~m~f.J~" L~mh!fm.J~3Jl 
1Lml~~l11ml3JLtl~f.J~LLtl~~'!Jtl"W~~Ln~~u t~f.Jfl1rf3~f.Ji1tl~a-ll~Lfl~tl"~£ll1itlrill1~~1nm,~'t,num~ 

II ~ .. til 
7'lm'lmtl~~ ~'l3JY1~LLU1Y11~nn'lLfl'n~'iJtl3.J~ 

6. i\''l~a£l1JLL~~a1tlw~ L~£l7'l1J7'l3J~m;j~ l~LLt\''l 1.tlf£l~~3Jl1Lfl71~'I-11~f.Jm~ 't,jm7LL~"u1Jl1itl 
L~Eln 't,jaii~Ll13Jl~a3J LLt\''la,uLL~~tliitl'nf.Jw~m~1Lfl71~f£l~~ l11n~~ 'Wal3Jl~LLnilqjl11l~i\13J~i1tl~nl''In 
~~i1tl"l';'nl'n.m.Jtl1"LLni.'!J 1~ f.J ~tl~nf"1J ltli\~'l~atl1J 't~~9il"'1LLa'l1.t ln~nTI3Jl1itlritl~tl1utl1"LLt\''lltl't,j~ n 

~~~13JmLLnilqjl11 ~i\l3J~i1tl"nn 



17 

~lnm1~mjl~U~flUm11~~ LU~L7~u~lml'nm1~mjl~VI~1~Wmltl-lfi1.h:mtl1.Mlfl-l~U~tlU Lum~ 
lil1~m.JDUiim~ LU~UL7£JU34ml3-Jfl~lwlULYl£J-lu.~m~34m~LLU-l~bu~~1-lnUfltln 'b.JL~m!tl~ ~-lVlln~::~~ 
~LLtJuiU~tlU'!lfl-runm~~mjl~::w1.dl~l~tJu.~n~ln W~tl3-Jwnru ~~3-J~U (2542) ~3-J~Ui L~1f::~t.I~ (2544) 

'l1~1 'lTI'm4L'!l~t:tfl3-J (2544) fl~~~ ~"lilii (2544) LL~:: 'lw~m a~1nn"LL~:: ffimqj~1l1n'l3-J1i (2545) ~t.l 

nmhVlUflilqjVllm11~£J 1~~~Lfl~~a111wi1qjVll~Lnfl~U LU~L7m4 1LflTI~alLVl9J1Itl-3ilqjVll lilfl113-JL,jl 'l~ 
LL~::~mtl~1i'lunTILLni1qjVl1 ~1~tJ~aV-3f)flm~11-lLLr.JUm~~lLt:tUnTI~~~t.lDuiim~LU~.U7m41~~~lnLLU1~~ 
'!lv-3 Kemmis (1996) Macisaac (1996) W~tl3-JW"ru. ~~3-JffU (2542) LL~::v~f1~ ~1flii (2544) l~vhJl£Jm7 

1~£Ja1t.111LuUm~11-lLLr.JU~~:: L~1i~l--1'1 tum~LLnilqjVll 1~£J~::LUUm~fhVlu~mt.ltJ tum~~lLt:tUm~ ~--1 
fi3-JYfu~ L~~~1.M (2544) LL~::'l1qJJUl 'l1TIru.L'!l~t:tfl3-J (2544) 'l~n"1111LWm~~~3-J3-Jiipm~::n"t.lvmLtJtJ 
m~1~£JUtlmlndLw~~~ amnm~LL~:: ~~mqj~1l1n'l3-J1i (2545) mh1~--1m~11--1LLr.JWllLUUm~~qJJUl 
U1~m13-Jmtl1nnTILL11ilqjVll ~l~1J~al3-Jf)t.lm"i~lLt:tUm"i~~£J 1~£J Kemmis (1996) Macisaac (1996) W7V3-J 

W"i~ru ~~3-JffU (2542) LL~::v~~"il ~"lilii (2544) ~1--1mh1aV~fl~v--1nU11LUUm"it.liiuii~13-JLLr.Jufi1~11--1l1 
LYl£J--1LL~ Kemmis (1996) LL~:: Macisaac (1996) 'l~34LLu1fi~11 LW!Jru..,-iI~lLt:tumTI~£J~::9iv--134m~9i~~l3-J 
fhn1Jr.J~m"i~lLt:tU--11U1~£Jm"ia--1Ln~ Utln~ln d ~3-J~un L~1f::~t.I~ (2544) U.~::'l1qJJUl 'l1"i7nU'!l~t:tfl3-J 
(2544) l~~lJ11m"i~lLt:tU--11U1~mUum7 ~~L!itJ<Ut.l3J~ 1Lfl~1~<Utl3J~ \hLflUtl<Uv3J~LL~::LLt.I~r.J~ ut.ln~lnd 
'lw~m amnnTILL~:: ffimqj~1l1n'l3-J1i (2545) mh)11m~~lLt:tum~f)t.lnTI'\.hu1~nTI3-JVI~tl11iLLni1qjVll'lt.lti 

~l~tJ'l~nl£Jf)t.l m~a1t.1r.J~ 't~~mv--1r.J~m~~lLt:tum~LL~::~1£J-llUr.J~m~1~£J~--1iu~t.ludLUUm~\hr.J~m~ 
~lLt:tU-llU3-Jl1Lfl~::~LL~::lilm"ia1tJr.J~m~~~£J ~--1~::9iv-l34m~~l~ru.l 'l~~~~t.l-lr.J~n"t.liiuii--11U VllmJ--1 hJ 
1J"i~flLillV13-Jl£J~-l~::~3-J Luiu~uum"i1~mu1J LVI,,] 

~lnnTI1LflTI~~1£J~::L8£J~~-lVl3-J~ 0~£Ja~U~VUnTI1~m.JDuiim~ LU~UL7£JUut.lmUu 4 ~U~tlU 
~-l~v'lt.!d 

1. n1'7f1mtl1Lfl"il::~LL~::rilV1U~ilqjVll1~£J Luum7lilfl113-JL<Ul h~~LWilqjVll LU~L7£JU 1Lfl~::~ 
arnwi1qjV111Lfl~~alLVl9j'!ltl--1i1qjVll~lnm~Lnuit.l3J~~L~m,jt.l-lntJilqjVll L~tlnilqjVll~9it.l-lnTILLnL'!I LL~::"i::lJ 

, "" 
~l~utJfifll~VI~ m::nt.ltJ~1£J~U~t.lU ~,m 1.1) ~qjVll1 .2) ~mtlall1W'm--1i1qjVll 1.3) 1Lfl~1~alLVI~'!lt.l-3 

ilqjVll 1.4) rilV1Ufl1~t}m::a-lfi'!lV-lm"iLLnilqjVllLL~~~1~t.ltJ~fl1~Vl1-l 
2. m"i11--1LLr.Jum~~lL t:tum"i1~ £JtJiiuiim"i LU~L7£JU Luun"rilV1u~iU~tlU tum~1~£JrilV1U~mtltJ 

LL~::11-3LLr.JUn,,1~£J rilV1U~1~t}~a--1t1' ~4f1LLt.I~ ~--1a3-J3-JiiJlumTI~tJ ~t1Jn~3-JLillV13-JltJ rilV1u~11im~LntJ 
~11J"i13-J,jtl3J~ rilV1U~nTI1Lfl~~,ju3J~ 1~mLr.JU~11-ll19itl-334ml3-J~~VI~UL~tl~t.I-n.th1L,jlntJm~Lt.I~£JULLt.I~--1 
~m~Ln~~u 't~ tJ"i::nv1J~1tJ~U~vU ~~ 2.1) rilV1U~~~m~LLnilqjVll 2.2) rilV1u~Lfl~t.l-l~mL~::ai1--1Lfl~tl-3~u 
tunTILn1JTI1J"i13-J,jv3-J~ 2.3) rilV1U~nTI1Lfl~~,jtl3-J~ 

~ ~ 

3. m"i~lLt:tum~~~tJt.liiu9im~ 'lU~UL7tJU Luum"itliiuii~l3-JLLr.JU~rilV1U~ 'l1 ~lLt:tum~Ln1J"i11J"i13-J 
• I II II 

im~~ ~Lfl~~,jv3J~~l3-JLLr.JUYirilV1U~ 'l1 tJ"i::nv1J~1tJ~U~t.lU ~,m 3.1) Ln1J"i11J"i13-J,jt13.J~ 3.2) 1Lfl~~LL~:: 

LLtJ~r.J~,jm.J~ 
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4. m~a1UNfiLLfi::m~a::~m.LN~m~~lLilum~1~~uDu9im~ lU~UL~~U LrJUm~ l~~lilf)1Jill~ 
~~u~::a~~'!Itl~m~1~~LL~::m~LLa~~ml~f)~L~~1Ynn~tl~rfl~~L~mn1Jm~~lLilUm~1~~ m~liu~::t~'!fl1 
.mL1~~ tlWl~~~$~~L~Wrnnm~1~WtlnL~Utl~ln1iltlU~::a~~nTI1~~ nTILLflmlH~WL~EJuimnlEJ~lU 
1~W11JL~tri1~mLLfI~n~nTI LLfI::ml~f)~L~L~mn1JLLU1Y11,mlNfl1~~lJtnh::t~~ l~~tlLL\L-,"\lllUnTI 
uDu9iflEl 'W LLfI::11~LLNUm~~lLil~1UfltllU m::nEl1J~1EJiUi1E1U~~ 4.1) ff1t1N~nTI~lLilunTI1~EJUDu9inTI 
lui,.LL~W 4.2) L;EJU~1~~lU1~~uDu9im~ lU~L~EJU 4.3) a::litlUN~m~~lLilum~1~EJUDu9im~ lU~L~~U 
4.4) ttlNflnTI1~EJ1.JDu9inTI lU~L~W LJt~LLfI::11~LLNUL~mm.nJ-{~tlLLnilty~llVl3J 

" A"''' " m~1~EJUDu9im~luilLL~~ULrJU~mttu.,""!Itl~nTI1~~~LL1J1JVlU-?lr~nTI1~~uDu9im~lUilLL~~Uit~::ii 

~m~ffik~Lf!m17tl~m!tnL::L~Yn::'!Itl~m~1~~ t~mXnnTIflm!t1L~tlWl~~m!ttu::ril~ty'!ltl~m~1~m.JDu9im~ lu 

~L7EJU l1VlfllEJyj1U~~ 

., .. 1\ '" ~ ,{ '4 ., I "'... ... '" 

Elliott (1988: 121 m~fl~ LU 'Y1f!Ul LLa1~'ln~. 2544: 9) L~LaUtl11 f1mfru::WLf!1f'!ltl~m~1~~ 

~u9inTI 'tu~LiW~lf1ty31 2 m::m~ fltl 
1. 1~EJ tU~UiEJULijum~flmflnTIm~l'!1tl~~1f~LLt'\::ffmunlnl1'Y11~~f)~ L~EJf)~~fftlU m71~~ LU 

... I I I 

ilLL~~\LLnmitl~n1JiltyVllLLfI::fl113,Jnl1V1i(1f11~'l;;q)tl~nTInTILlJ~wLLlJfI-3 

2. LillV1~lU'!ltl~m~1~EJ LwiuLi~u L~tlm~LLniltyVllmh~~n4-3'!1tl~f)l ~~m~~::1J71JLlJ~~U LlJill3,J 

afl1Unrro1~LN~tytl~1U'!Itu.,."xu 

.., I I I I 

Ni~\LLwnTIflmflL7tl,mLi;mitl~n1Jm::U1Um~L~EJUm~tlU Lnmi£l~n1Jf)~LLfI::unLiEJuLWa1U LVlq) 1~EJ 

~lnm~DtJ9i~lU'!Itl~fll *fln1flL~Wl:: LU~tl~LiEJUVl7£l 'tuh~LiwLyjl~U m~fln1fl1~EJ l3JLi(W~::LiiEJ1J1fim~ 
1~EJ~lmXn ~~U ~~ L3J~lLtlUq)tl~iim~~3,J4f1tl ~1~LW~::n~~LillV13,Jl~ii~lU1U L3J~ln L3JLi(uai19i Nflm~1~ EJ 

L3JLi(ua~-al~~~ 

'tU'!ltu.,~ q1~~ 1tl~lrn'!f (2548: 21) nril1~~mTI~~1JDtJ9inTIlui,.LL~W11ii~nmu::~h~ty~~ 
v '" .:.., A"'- ~ A ..l' 1. m~::'Y1tlUn~1JN~Lnmn1JmW{)1Jil~lU'IJtl~ilULtl~LL~::N~'Y1Ln~W 

2. m~Lil~ Ltlma 't~~iia1UL~mitl~n1JnTIL~~Um~atlWL~tlwh~~lU iia1U LUnTI1Wlmfi~l-ro1m~ 
UDtJ9imu~::N~fi1~'fu . 

. 3. m::u1Un~31m~~lLilu~1ULW1~~flm~tl~LLfI~lLwa1Umt~tl~n~~m 
4. N~Yi1~~lnnm~~ttllu~m~LlJ~EJULLu~~nTIlJDtJ9i-31U 
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~1nUU1~~~mf~~h~qJ'!It!-lUnm1~mf1~-l~mV~1 't~ff1tJl~11 m11~VtJ~U~m1 LuiuL~vu 5j 

~mf~a1~qJ fit! m11~vtJDu~m'l LuiUL7VUL1jum1~1Litum1t~vfl4~fft!\4 ~-l~~1~ml1nff1l1vm11cl~ 
Ln~~\4 LU~t!-lL7VUL~mLnilqJ~1 L\4~uYh1U 't~ t~V*flmt1L~mntl~~~VU n~m13.Jn11~~V\4m1fftl\4~1tl 
fI,~fft!U 5jm1~lLi4um1~iJwN'o:J1~m~tl-l 5jm1ff~l1tl\4r.Jt'lm1tJ~U~-llU Ut'l~5jm1~t1~ ttlmff't~~5j~1U 
L~mi£)-lntln-l'n1VUnm£)WL~t!u'i13J-l1U £j~1U Lunmw1nM1~ncln~u~-l1U~~r.Jt'lfi~mtJ 

Carr ~~t'l~ Kernrnis (1986 el1-l~-l'tU tl~f!ll t~1~, 2544: 122) l~n~11~M~tv1fll'!ltl-lnTI1~m~-l 

tlDu~nTI l111 

nm:lfl4L~~flt'l1Tm11-lnTIflf11f1l~Li13J15j~1U~13Jt!~1~7~-l Lun~-lnmJ~u~-llu L\41~1~W 
~,nb ltJ~ml3J~i1 h 'tumWDU~-ll\4 'tU1~1~W~~3J~UUt'l~ Lanier (1984) l~Uff~-lml3J~~ffUtlff,*\4~ln~11 
il-lilU11 m'l~lLitum'l1~m~-ltJilu~m1'o:J~LiJu~1ual~qJ Lum1ffutlff,*um7LW1'1f1;fW'!It!-lfl4 fitl fI, l~~ 

ml3Ji ~~nm7LiJu~UJl1.4 L1.4m1if~a1.4 L~ fI,5j~ff'~ L1.4m'L~tmUfl~Du~qJl3J~L1.41~~'!It!-lqJU LLt'l~nTI~~f1qJ\4 
Lun-nmTItUl mM11.4 m1'o:Jfft!tl lmffltl-lnTIrm:vil~~~U~-llU'IItl-l~tl-ltl~l-lff~lLff3Jtl~~~t.lL~tl-l 

flmtm'i3Jn1'l~11.4m'l~1W1l11f1 LU'l~~tl~t!V3Jfln1fl~-lt!!J'L1.4ff3J1f13Jm'i~11.4U11.41'1f1~ (Reading/ 

Language in Secondary Schools Subcommittee of International Reading Association (1989 el1-l~-l 

L1.4 tl~f1ll t'lfl~ , 2543: 166) l~~L~iJr.Jt'l~mvtJ1~m~Uff~-l~-ltJ~tvW'!ltl-lm11~vtJ~u~m1L1.4iuL1tJu 

1. ,bvuni1~lL1.4~t!-lL~VU 

2. 1I1V~1 L~Ln~nTILtJ~V1.4LLtlt'l-l LW'11~~ 
3. LWnmmJLtJ~VUtm1Jlmt!-lfl1 L~3J .. 
4. un3JW~-li51Ul~LLnfl: L1.4nTILLni1~1 L1.4~~V1.4 
5. ~1 LtL~i~-l1nnTIL7tJunmt!u~5jwaY1nr.JfI 

" ., " 6. n~iJUm1fft!uL~tltJff~tl1.4nt'ltl 

7. n~~ L~Ln~ml3J~nLWL~1'!Itl-lLLu1tJDu~L~mntlnmt!u~iltmaY1nr.JfI 
8. 1I1Vffl1~fftltl1nn1~1-l11.4'!It!-lfl~£jtl'i~Y1nr.JfI 
9. 1I1V1N~1~n~-l1~t!-lfl, 

1 O. LWnTIL~t!3J tV-l1~11-l1nfftl1.4ntl~flYi~mu 
11. 1I1v L~fI~1r.Jflm'i1~vlut.n1.4~t!-lL~V1.4 

12. ~lL~fI,Lw~\i1nTILtJ~vuLLtlfl-l (change agent) 
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1Ink--il w7!l3JYnW. ~~3JaU (2542: 91) 1~LffU!l11n-mlfllffl3Jl~{whm-n~EJ LuiuL7EJumu~nUm~ 
l.lDu~nTIff!lU 1~L1j,.mrn1!l 'l~Ln~tm If.J.ru ~~ 

1 . LtJUl.l~~ If.J1f,lil!l~1mL!l'' 'OJlnm~~e.J~m~1~muu~i1!l"m~ LUm~~"nm~~mtl m~1~f.J 'luiu 
" 

L~f.JULUUm~mUm~~3Jl'OJln~q]alitn 'luml3Ji1.J£l~1f!lUil!l\1ttl~'lJ!l"fllLUmwDuiiLL~~~~UlmwDu~"lU 
lI£l"q]ULfJ"fJ~l"LWj~U 1~E.I 'l~mru1um~1~E.I ~"nTIllDu~"1uL1fUd ffl3Jlj{lW~U lmn';l"lU 11.l~ml3JLiJufl' . ... 
3J£l£l1'!M 

2 . LUUl.l~~ If.J1f,lil£lm~~~Ulml3Jal3Jl~{l 'lum~a£lwlI£l"fll L!l£lflil~~i11~tJ 'lUiUL~tJU fll~ml3J 
m~~~tliu~'OJ~~m~t1im.!~ 'lUiuL~E.lU Ll.l~tJUUYlU1Y13J1LW~L~tJUi' ft-3L\1~,dLwn~~lnnatlWlltl-3fl, 'l~ 
LW1.lflfl~~~ml3Jffl3JTI{l 'lum~£lu£l~1"ih.h~n111Yi 

3. LUUm~ lE.1.ruiltl1rm~tJu m~fl'Ll.l~ tJUUYlU1Y1 'tl.lLWfll~fl11Y11-lLLnllli1tymm~atlU lfl tJ 'l ~m~ 
1~ tJ 'lUiUL~EJU~ wOJ~Ln~l.l"S~ ltJ1fU1fl tJq]j"ilmlm~tJu e.J~ ~fi~~'OJ::q]n!l ~nwm~tJUfi~~i1.Jm7LLni1ty\11 ~1 'l~ 
..... ... .1..1 .1 ..: ... .1' ... r"' "'~. .:... .JI II"' um 7tJU3Jm·Hl.J~tJULLlJ~-3YIflllU Lq]U Lq]m1\1U1LwtJfl~lmY13J~{I41)lm!l\f~-3fl3J Lfl 

~~l3JTI{lL~3JLii3J l~'OJln fl1~1 fl1ntuLlIm4fl3J (2544: 17) ~n~11'hL!l!lfll~ff!lU 't~~lm71~tJ 'lu 

iuL~tJUmu~11.lnumWDUii-31UfffJUtl~1"L\13Jl~a3JLL~1 ~~rifJ 'l~Lnfle.J~~ilm-3nTI~mtl LL~~11fl~Yifll!l~1-3 
tt!ltJ 3 ~TI f)!l 

.., AI .. All .,Jod -......: ~ 
1 .Um"StJU'OJ~3JnTILjtJUlYI3J~rnfllYi~~3J~W!i111YitJ-31IU 

2.LULL1fl1-311flm~m7~mtl'OJ~~i!lfl113JiLL~~/\1~!lU1q]n773JYll-3m~~flm7L~tJUm7fftlU~LiJU'OJ~" 
... J'... ?L .• 1-.5. . ' 0 ..: tj ... ..... .!'I... 0 LnflW !lU'OJ~LlMlJ~'; LEJ~q]tlfll~~LYi!lfl, LUnTIYi~UlnmflnTIL~tJUnTIff!lULW!lm-33Jln 

3.1ni1q]1Itl"fll \1;£l1~U~'73J 'lum'~l-llUlI tl-lfll'OJ~ 't~,um'w~u 1 'ttl~ fl11~LtlUfll5jtltl1;Yi 
OJ' 

(Professional teacher) 3Jln~-31IU 

1. fll't~\hft-3fi~~L~tJui 1.l~ffUm~tu1um~11~tJ LL~~im1u~u'tuL~LWJ1U1I!l-3Ylqltii LL~~ml3Ji' 
fl113JL il h~~l Luuiltl m~lI tJ1tJ~n f.Jm~ 'l um~l.lDuii-31UlI !l-3q]U1f1EJ L ~fl·it~w~Ul1~m~l.lDuii"lU 't~~ 
• t-.~'" ..: J' 
u~ii~Y1~111YiE.l-31lU 

2. ~rtL~fl,ijYi~"Ei1Ul'OJ 'luq]ULtl-l ij5ff~ 'lun"fi~ LL~t:9i~~U 'l~Lfltln1m.J{juii-l1\4 a~lfitylltl-ln"LW 
11fl;Yif)!l ~~!l~1U11fl;Yi'OJ~i1£l"ij~lUl'OJ LUq]U ffl3Jl~{lril\1Ufl\1;fJ9iflau hL~fJnl.lDuiiuu~J1WII!l"L\1iJe.J~ 
LL~~i\'nnTI 't3J11itliiuiinTIq]13J~~~uril\1UflL~h~u 

3. nil 'l~Ln~Lfl;tl,JltJ 'lum~1"lUnUL~£)~13J11fl;~L~71t:m'1~m~"tl{juiim' fll UJ't;;~1-l1Uq]13J 
~-m"L~tJ-lflUL~mLLil'OJ~i1tl~1-l1U113JnU~~U L'!!u L~£lum tlm7tJU ~l.lnm£l-3 r!n~" Lfl;!l~lEJ Lum~l"lU w ~ w ~~." 

'OJ~Lwi1'OJ~tJalf1qJ~l 't~"1UtmaUml3JalL~'OJLL~~-n-31l1qJrili\'-3 h 'tun~1~~1EJ 



C-Lr~L,uiA.L~rnQ.vm .. LU1'\~ ~'L~~Lt~ 

m~::~~~ c-~rtL~~ C-~MLllUu..~~!:~~ 1'\l,\1'\L~1'\~ MLllllWt~!: L~UIl~'~~1.1'\L~1'\1. L~rnQ.v"ll1L~L~~ rn~, , I " I 

~L~rnQ.v"tLU1'\~ UtL~L~~Lt~ C-~IlL~~ t~C-~~MLllUu..~~ L~L~IlL~~~Lt~~~ (v9 :91.60 lawoH 
o 

~, N .. ~ttrt'V.11U.LUMLllYI1I J" t6uh'!~ rtrt" tuIt\Mt~Lt~;;~"~U.!1WJ'L1'\ut.L~L~ V.ll1'!tltUt41'\U'LV. I'Ikw"r' ~,.~ ""'-I-k X,. ,.,... ,...,.. 

tLU1'\1.!:C-~~::t!.~~~t6t!.,;;~" !~Lt~ ~U~ t'~IlL~~ MLllUu.tf~ L~L~IlL~~~Lt~~1. nu :81.6't) pooO o 

~h~c-~IM.~m~rt.v.t1Juh::~uu~tUJbt!.~t 

ttt!.~t¥-LU1'\1.1'\tl~Il~~ C-~IlL~~ MLllutt~~ L~L~IlL~~~Lt~~Vfl (8 :996't) laa.ns pue ~lO 
" 

M:",,~'t\l r.t.U~l'~Ii~~LUMLlltUUCJliutMLtW n .. 
M:~'t\l r.t.U~l'~Ii~UMl.lltW.rCJ .~ .. 

tW~CfIlM1'\~~~1'\1. rq..tt~Il::~"~LUrt~::tflM~fl'U~"tLU~~mL~U~ 1lt6~L~~ o 0 

rtmmLC-LtAtLUC-~ IIo)jLULllttrt~~~, C-~1)rtrt" Il ~~tLU ~ 1. LtA~ ~1'\~ ~::~tLU 1'\ ~, ~tLU~rtgflll ~~tLUC-~ IIoIU)t L~ 
" 0 

tLUU~~llt~::~"k1'\Il~'tLUC-~ 'm'~!l.L1'\If!~LUPfll L!1 ~t~1'\t~!:~~ L1'\tfb~LU1'\I;'C-Q1)ULt!.U~1'\ 1'\~~tLU1'\Il~' o .. 

tLU~~tLUL1'\If!~LU~~,t~::~" k1'\Il~'tLUL1'\tfb~U~~'M~'~~1. LtA ~l ~~~~,::~"rtru:t11ij'~~rt~U1'\trt::W 

ULt!.L~~l~I1M1'\~~~~1. ULt!.C-~~' t~M~L'~L1'\tfb~tLU1'\1.Ilc./'o~IU)tL~~t:c-~~~mlJmll~'1'\~1'\~ tLU~rtgfl I I I I tI 

1l~~tLU L~1'\Il~'~1'\1. tLU~rtgflll~~tLUt'~~tt'1l1::tflt'~tL~U (9Z :SV9Z) J1,UlLtt'~~ ~~~~ ~::mllo 
" 0 

1'\a.UL~~~t'..,r-~a.rtm~IlV.tl.n.'~V.tlU'tU~MLll~t~MIlJ ILl' .~' Lv.t~ . ,..,.. ,."~,.." ,.. ,. .. ~-.... '''. .. 0 0 

t'~a.mtLurt~~rtULt!.1'\IIo~U'v.tLULJI,tt'LV.1'\Lt'~~L1'\tfbMtLU~~' 1'\t!::W::~"LHUl4tLUC-LV.~~t''''C-Lt.IW.UtI.fl' t~t'~a. , -. . r" r -,.. .. ,." II • It,.' "1sj 

k1'\ll~mll~fl1U~"tLU1'\1. ~rc3~11ij'L~L!1UtL~L~M~'~1'\1.Il~~tLU1'\Lt'~~ LHU~tLUtLUt't~fb~llp~'v 
o " 

11f~~1.1'\Il~'t'tlt'~mUL~1'\tltt6L~I1~::WIl::~' M~'t'tl1'\1. tLUL% 

C-LV.1'\Utt6~LIl~UIlLa.~t~'t'Ltm.LUtI.fl' 1'\~UL~U.!11'\M~"'lirt~1'\llt'C-t:I1'\' t~ 1'\llt't't' ~t61'\J1,m::tr[ '8 .....", ,.. I", ,. ''';.r ,.,,.. " ... 1-,., ,., ." .. J. I' "-,,!,:-J. 

MUL~t'LV. 
.r . 

.. " tLU1'\1. t!.1.1'\.tf~Lt~~y' M::t1'\IJ't'Lr~1'\t6t'~IIo~L~~1'\1.1'\Lt'LtAtLU1'\~"t'LC.tLU!:::t!.t~ t~~fbttJ1,1l1 ::tfl 'z o 0 

1'\gllilUl:t'~11111v.::w~~t'~ o 

t!.L~t'~L~IUQ~W"~~~L1'\tfb~LU~~lftl1'\~t'LI11'\Il~'~~~LtAt!.L~1'\~uiA.1'\Il~'bl1.vw~mm't'Il~m~~tLurtrt,,[1t 

.t1. t~L!t 1'\.vt'LfbUt6'mtl1'\~UtL~L~~Lt~k~Lt~!:1'\Il~'~1'\1.1'\Il~'bULt!.t'~t:' 1'\1l~'~~fbttJ1,1l1::tfl ''t 
.. .. 0 

1'\t'~L.f'lUl4tLUtLUt'C.::~" 1'\llt'C-tl t~ Mt'~Bt61'\J1,m~ -: .... • ., "',. I, .J.,: 

t:1'\Il~m~1'\1. tLu~rtgflll~~tLUL~~1'\~ (9 :9l'9Z) ~mbul ttt!.IULU~;;~" tLUUt~~ tt6~Ml1)UL~UI31'\ 
" .. 

~\~~1. L~IU!W"~1. L~~~~ tLUS~~Uh~UtL~L~~" 11flL~t'L,¥Ut!.1. ~G't~~1. LtA 1'\Lt'~rtgfltLUPfll ~~IlLlla. 
::t!.t'Jl, 1'\a.tt'~tt::~"M::ttl.fl't'LIl~L~IUn.u"tLU1'\' t'LV.t1'\'1L~~"L~rnn.h::t~, t~IlC.a..~LU~~ tLUt6rtlin.r-JI,1IJt!.t r r 1)'"1ti' I J.,.'" 1-.. ,.. k r-., .,.. ... 1-.,,.. ... 

tLUt'~a.t!.~1L~~Lt~~t'rtt~ L~IUQ.v"tLU1'\1. UtL~L~~Lt~::~"C!!.1.1'\~~~tLU::.f'lU~Ltttfb~~'m~'t'~ 'v .. 

1Z 
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Worthen (1975: 13) a~ml3J~3J1U'lle:l-la3JTIfimYrnl,mTI1~ultli'11 ~3Jl!.Jfi-l wt]~m~3J~fll~~1-l 
tli'mYfmt::LLfI::ml~L~Wl::'lIel-l1.jflflfl~L~m~e:l-ln1JnTI1~UYnlnTI~mt1 

mel3JW~~ru ~~3J5~ (2528: 5) , .. Xml3J~3J1~a3J~~flmWm~1~~Y11~m~~nH11111 Vl3J1~fi~ ml3Ji 

LLfI::ml3Jal3JTIMel~mell~1'l~~LLff~~elelnel~1-lSjth::5Y1fifllWLfi~iiel~1Jnm~~Y11-lnTI~mt1 .. 
mLWqj 3Jlm~qj (2542: 38) L~ml3J~3J1Ua3J~~flfl1WYI1~m~1~ul111 ~3Jl~fi-l_ flrua3JU~tli'l~ml3Ji 

L~i1fl~LLfI::Yfn~ L~m7LLa1-l~lml3Jitli'1!.J1m,1'~YI1-l1Y1mmai1~el.:J1lflflfl~LLa~-leleln3J1LLfI::al3J1~mr-lmilLLfI:: 
1~ltli' 

~3JfI 1tl-l11ru'!5 (2548: 49) L~ml3J~3J1~fh11a3J7'Sflmwm71~~LLfI::l.h::Lil~ 1111 Vl3J1ufi~ 'l::~1J 

'ilel~mt::ml3Jm3JTIflLLfI::~rua3JUqj~fl~lLWitl~SjL~tl L~al3JTIflmnTI*~LLfI::th::LW ltli'tJnitl-lLLfI::fl1L ~ 

.. 
'"llnm~flmf1ml3JVl3J1~'lItl~fh11 a3J77f1mWLLfI::a3J'S7f1mW'lltl~fl4 ~13JYf-l~n1f1ml3J~3Jl!.J'lIel~ 

a3J~'SflmYiY11-lm~1~ m11 L~al3J1'Sfla1Uml3J~3J1~'lItl-l a3J'S7f1mWm'S1~m.J~U~m'l·b~i~L~~~ ltli'11 

a~1Yim~1~~U~u~m~ LwbL7~~ Vl3Jl~fi~ ml3Ji ml3Jal3JTIflLLfI::~"nm1..lnruLLfI::~n1fru.,--Uau L~ml 
~lL~~mTI~~u~u~m'S L~~L7U~~fl41Y1mft1ai1{-.I1LWitl-lSjL~tl,j1 L~fl~13Jm1~lL~Um~1~~uiiu~m7 L~ 
~~~~ Ltli'tl~1~Sju~::5Y1nmW U'l::ntl1Jtli'1~ 1) ml3Jv~m7*~U~U~nTI 'tU~L7~U 2) ml3Jal3Jl~fI L~m~ 
1~~uiiu~nTI 't~~L7~~ LLfI:: 3) ~TImUTIruLLf\::~n1fru.,--Ua~ L~nTI*~1Jiiu~nTI 't~iuL7~ 

tl-l~u'S::nel1J'!J tl-la3JTIflmWm~1~ ~u~u~m'S L~ i~L7~~ ~ ::d~J~u~:: 1~'!511LLnfl~'"l:: ltli'm1~ael1J11 
il~Ltl~Sja3J~7f1mW 't~tli'1~ 't~ m1Jfi'1~ ~7tl UJ t11tJ-lSja3Jnt1mW1J1~tli'1~'!J1~iln1JnW~tl-l lun'"l:: ltli'~lY11"aiel3J 

La~3J LLfI::~~~ 1 't ~Sja 3J~7f1mWm1Jt11~ L ~ilel~,,5~ 't~el"~Ui::nB1J LVI~hd '"l::dj~u~:: 1~'!5119itlm7~~~ 1 

a3JTIfimmel"fl~ 't~a3J\lm~J'~9iel LU 1~uSjtXnm~~n1f1~f\1~Y1m ltli'n1~~tl~~ili::ntl1J'llel"a3JTIflfl1Wm'S 
1~~1Jiiu~nTI 't~iuL~!.J~ 11~~ 

Lum'S~lL~~m'S~n1f1LtllV13Jl~a3JTIflfl1W'lltlmn1~!.J~~ ltli'$l1fl'S~nTI Promotion of Research on 

Education Process and Application in Teaching Practice ~M~l~ 3J1f11flfl ru tlEJnm (2525: e11"fi~ 
't~ ~mm1 t'!51~mruflfl , 2528: 25-31) ~W\11~ttl1ffl~m'lL~tla~Lfl"rl~'S1~nTIa3J"nfIfl1~w"th::a"~'!Jtl~ 
tXn1~~nTI~n1fl ~"t-Jfla3JW11J'S1nD11 ltli''S1~nTIa3JTIflfl1~~M~~~'!Jtlmn1~~nTI~nH1 LL~mW 2 tli'1~ 
.. " ... " ...... ~ " ... .., II... " ~ fltl a3J"nflfl1~m'"l~~m'"liltlTI3Jru LLf\~3JTIfIfl1~m~~~mml3J4ml3Jal3JTIfI ~~ 

, -.., ....... , .. " 1. 3JY1ft~fli1Y1~i1elnTI1'"l!.J 

1.1 m::ml'n L~m1Mh~qjLLf\::flrufil'l1el~m'S1~~ 

1.2 atX1Ja'1~m71~~ 

1.3 Sjft-mtn9itlnTI1~!.J 



.. 
2.1 3.JL"Wl~~ 

2.2 UJL~~~~L~dlEJ'1 
II A ttA. til -., 

2.3 n~Y.lW1mf'l.nmWm\-1~m\-1iJ~~ 

2.4 1I1~~LnilmhJ£j~11 

2.5 EJ~3.JM~ml3.Jt1~L~~::~h1~TIcl~~~~\.l 
2.6 ~mYil~LL~::£jhLwn~l~ UJ~f)~ 

.. ~ a 
2.8 3.Jml3.J~mn~mm~ 

3. £j~m~!1U.,...uf(t1~L5~qJ~m~1~EJ 
3.1 £jml3.Jiuw~'If~l1qJ~~~th~~~~~l\.l 

.. :; 'I'! .• ..!.! ,J. 
3.2 3.Jml3.Jil~ Lo;;J LVlbt3.JtlYlli 

3.3 ~mil~\.lf)11Yl~~~~~~L~3.J~ 

3.4 'l;~~\.lLYlflLW~ll\.l 'l\.lnTI91~a\.l h 

3.5 £jml3.J~~L5EJ~'~11f)~11 til~W,:M.J .. .... .. .., 
4. 3.Jo;;JTIm\.lmo;;JEJ 

4.1 UJ~::~~aYlfi3.Jl11ffi'lf\.l'!l~~n~3.J91"mth~ 

4.2 UJLiI~L~EJ~tl~~~dJ\.lml3.J~11'!l~~~3.J911mh~ 
4.3 uru~Liitl\.l~~~~~1m13.J3.Jll~L~~ 'l~~lX~'i\.l~anTI*EJ~il\.lL~~f)l~\-1~ L1 
4.4 UJ~1~f)113.Jt1~'!ltl~~~w:hLW'!l~~il\.l 

~ ., 
fnJ't'IDD1Yi~l\.lml3.J~ ml3.Jffi3.JTI{) 

~ ~ ,,~ ..:~.~ ..: ...... 
1. ~3.JTIDm~~l\.lml3.J,ml3.J~l3.JTI{) L\.lL\.l~\-11~rnmLlMmlJl"lL~~nm~t1 

..., ..: .... &of t 
1.1 3.Jml3.J,ml3.J~l3.Jl~{) Lnmn~qjlLL~::iJTInm~m 

... .., ':v,.. t At. t 
1.2 3.Jml3.J,ml3.J~l3.JTI{) Lnmnl1f)rnilm~m~::f)~3.JffiLilm 

, 
At II .....,.. .., 

1.3 3.Jml3.J,ml3.J~l3.Jl~{) Lnmnl1m'n..rnn~LLa::nm~nTI 

2. ~3.JTIflm~~l\.lml3.Jiml3.J~l3.Jl~ 'l\.lLd~\-11~~~t1 
2.1 £jml~'L\.lLdtl\-11~1~o;;J~i1~EJ 
2.2 al3.Jl~{)tilml3.JLil h 'l\.lilqj\-11\-1~m~rn~~~~nTI1~EJ l~ 
2.3 £jml3.Jiml3.Jal3.JTID 'l\.lnTI 'li~aTI~Ylfl ~~~~3.j~ 

3. a3.JTIM1~~1\.lml3.Jiml3.Jal3.JTI{) 'l\.l'l::LiiEJ111m~t1 

3.1 al3.JTI~mLW~o;;Jln~am~1~t1mmh::al1nmU~£j3.Jln~\.ll~ 
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3.1.1 £jml3.Jal3.Jl~{) 'l\.lm~L~~nYll1m\.l 1Lml::~ LLa~1.h::L5j\.l~ltl~1\.lm~1~EJ~ 

LRmi~~l~ 
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3.1 .2 ilml",ft''''l'H1 tum~n1JYl"JU 1mn~~ uanh~L3jUtJ~~ft1Jm"m1Li-ltJliuii~ 
L~tJ~fhln1JL~~~~tjt~ 

3.1.3 ilml"'ftl)Jl'l(llUnTI~~1U a~f)ft~ LLa~n~~l3Jtymcl'tlf)~f)~'n)JV~ 

3.1. 4 ilml)Jftl)Jl'm lunl"ffi-lL~TI~ ma~aft~ml~ila~LL~1 't~ 
3.2 ftl"'l~tl'm.J ~lLLUn LL~~~~LUm.Ji1tyVntunm~E.I'tf1 

3.3 al"'l~(l~-l~'m)J Li-l1~ tJ 't~a ~l-l~~Lo;,}U i~fl)J ua~L \-1"'l~ft'" ~-lo;,}~\b 'ttJ~m~ 
~-lft)J)JiillULLa~/\-1~a m~ftil-lL~~a-l~a1~L~aq)a1JftUa-l1q)tltJ'l~ft-l~'tIa-lm'l1~tJ't~ 
m1Jti1\4 q)~~~"iI\4n~-n-l LL~~mtJ~lm)J l~m~1J~q"'i1ty\-11~o;,}~t1 't~ 

3. 4 a')Jl·mnlm4~'tI~1JL'!Jq)'Il~-ln~1~t1 't~\ln9i~-lLLari"L'W 

3.4.1 ilml)Jftl"'TIm~4f1LLiliYialtlty tUL~~~~t1 't~ 
3.4.2 ilm')Jftl)JTIm~m~'!11m l\4nm~t1 't~ 

3.5 al)J,..mnl\-1\4~L~~\4't'tl'tl~-lmTI~t1't~~~l-ltJn~~-l i~fl)J 
3.6 ftl)Jl~(lL~~)J ttl-l"hti~m~1-.rtJ 1q)tltJ~~ft-l~ 1nm~1~t1 uatm~ftltJ~~m~1~t1 L~ 

II" ' " .. 
ft~~~~a-ln\4am~~fl"'LL~~"'Lan111Yl 

3.7 ftl)Jmn'\-1\4~1q)tlm~-l~ u~~/ma ft)J)Jii.fl\4 t\4nm~tJ 't~ 

3.7.1 s:iml)Jftl)J17(l LUm~nl\-1\4~ft"''''iill\4 t\4m~1~t1~ftl)Jl~(lY1~a~1J't~ \-1~~ 
nl\-1\4~~lm)JLi~~t1~Uft1.rnl~1q)a1J 't~"t1m1l-.rtl 

3.7.2 ilml)Jftl)Jl'm 1\4m'lft1tJml)J9i~-lm~'tItl-l~o;,}~ 1~~~m~1~m~mU\4LL\41Y11-l 
altltyl\4n~~-l~'tll)JLi~~t1 

3.8 ftl"'l~(l~-tim,j~~·.hLw L\4nTIq)tl1Jf11m"'Lirntlu~~~ft~1Jft"''''ii.fl\4 't~ 
3.9 ftl)J~m~anLL1J1J1~tJL~aq)a1J~lm)JLi~~t1ua~~fttl1Jft"'~.fl\4t~ 

3.9.1 s:iml"'V\4LL1J1J1~t11.htU1Y1q]1-l'1 

3.9.2 s:iml)J~~l..l41\4~~·;hn~'Iltl-lLLtn.J1~E.lUq]~~LLtn.J 

3.9.3 ilml)JVUL i-lml)JLU\4 'ttJ't~'!Jtl-lU1J1J1~ tJuq]a~U1J1J t~ tJW"il17ru.l~-l;rtl~ln~ 

q]1-l'1 

3.1 0 ftl"'1~tlm~~nqjl,rLL1J1J1~ t1q)~tl~o;,}\4f)tlnU1J1J1~t1 't~tl~1-lL\-1"'1~ft",nui1ty\-11 

3.1 0.1 s:iml~ml)Jftl)Jl~(l L\4n~~nq)1~LLum~mLtn.Jm-l'1 

3.10.2 ilml)JiL~mn1Jtl-l~tJ'ltntl1J~l'i' t~m71~t1't11~ml)Jq)'l-lmtJ l\4LL~~ml"'q)'l-l 
111tJ\4tln 

I ~ 

3.10.3 s:iml"'ftl"'1'l(l~~mL1J1J1~m~~m1Jfl"'§Y1~~m-34f1LLtJ~ Url'ln~~\4'yf-3\-1mtJ 

U~~~-3LM'" L~~1LL~~nt;1~-3~atl~1~"Lo;,}\4 
I I I 

........ " <III " ...... I II 
3.10.4 )Jml)J~Lnmn1Jml)J~~1~L~~tl\4'!Ja-lm~1~Y1"'~~q)~ml)Jt;Jnq)~\I'tIa\l 

~~m'l1~t1 

3.10.5 ilml~L~mn1JLY1~ii~q]1-l'11\4nTI~11Jfl"'4f1LLm 



3.11 ~l~TItl'Th1Jm~lm lum"~~~Ufl~/mmatln~~~1tl~1,n.J"~~·m., L~mh-lL~~l~~ 

3.11.1 5jml3.Jal~l.,tl LUnTIfh~~m~m LUmTI~~ L~tl~l\lL~~l~~ 
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3.11.2 al~.mm~1.jml3.JLLilnq\l\l"~W'h\l1..l"re'l!lmLih~3.Jl~~~m.h~'I!lmL~\lY1tl1fDn1J 

m~lmYIal~TItlii~q\tl~\l L~ 
3.11.3 5jml~rtUY1t']1fD Ufl~LY1fl~flnTI~~~1tl~1\l t~m~Wl~LY1fli'lflm"~~~1tl~1\l 

., 
LL1J1J~l~ LY1fli'lfln-rni~~':ltlE.il\lLL1J1JU~ LY1fli'lflm"~~~1tl~1\lLL1J1Jn~3.J LLfl~ 

., 
LY1fli'lflnTIq3.J~';mE.il~fllHir~ilD~ 

3.12 al3.JTIm~!mLLfl~~lLY1fli'lflUfl~Lfl~tl\l~tl L~n1'nrh.n':lm1~~m.!fl L~tl~l\lL~3.Jl~a~ 
3.12.1 5jml~rt~~ma~mtl~tl3;jfl mtl~1ul.h L~mm~1Jq\l-l'l 

3.12.2 5jml~1u~~nnm-n-lLfl~-l~tl~~~ 
3.12.3 Sjml~1~wL11Y11Jtl-lLL1J1Jatl1JY11;1~ml~ LLfl~mr.:'!ltl\la~tl\l 
3.12.4 Sjml3.JiLuLY1fli'lfl~1t1qj~L;1~muth~m~iltlTI~tU 
3.12.5 iiml3.Jiml~al~l.,tl t~m.,a-n\l~lilnh~3.Jln4fh U1J1J~l"':l'OJ LL1J1Jatl1Jm~ 

LL1J1Ja~l1lm11 LLfl~LL1JUa-lLnil 

3.12.6 Sjml~al~TItl 'l~nTIL~WLLfl~~LflTI~~tlamJmtl~tl1~q\1-l'l L~tlE.il\lL~3.Jl~3.J 

3.12.7 5jml3.Jal3.Jl.,tl LUnTI~tlnUUUatlU~jm~tl-lSjtl1~~~lmsmq\1-l'l L~ 
3.12.8 5jml3.Jiml3.Jal~TItl 'lunTIY1~atlUUuu~-lLnn4criLLfl~~-ln~~ 

o 
"....... 'l. CI ., 3.13 ~l~l.,tl L'I!11im7Y1L~~1~a~ L~nTILnm11..rru.J'!ID3;jfl 

3.13.1 iiml~al~TItl 'l~mnm1TIn"'Lnm"l1n':lmtl3;jfl~1mfl~tl-l~tl~~~-ru~q\1\l'l 
3.13.2 iiml~al~l.,tl tunTILn1J'Vm.!fl~':lmY1fli'lflq\l\l'l t~m~Wl~TIa3.Jl1lm11 

nTIa\lLnil nTIY1~atlU m~tlUm~ 

3.14 al~l.,m~Dn 'l;LY1fli'lflnTI1LflTI~Y11~tiiiL~tl~1-lL~~1~~ 

3.14.1 5jml3.JiLuuY1U1Y1 LLfl~ml~~1t1qjY1l~tiii~tiLunTI1~~ 
3.14.2 iiml~iLuml3.JLLilnq\l\lYll~tiiith::L11Y1q\l-l'l 

3.14.3 5jml~fl~ tuYfmt~~Y1~i1~sm'!lr:J-lLY1fli'lflati~flum1'~~ 
3.14.4 Sjml~flu1..lS~SlULLfl::m'il"':l'OJar:JUml~d~Ju L1..lL~1Jr:J-l1..lS~Sl~1Jtl-latiii 

"1~~\l~flmtY1U~ill~~1 t11Sjn"'~htlu1..l13.JsmL~~~U 
3.14.5 iiml3.Jal3.Jl.,tl 'lum"L~tln 'l;LY1fli'lflY1l~tiiiL~tlnm~~ L~tl~l-lL~3.Jl~~ 

3.15 al~TItl 'l;Lfl~tl-lfltl3.J~1Liltl{ Ufl::Lfl~tl~tl~LR~~tl-lnun,., 'l;fltl3.JmLiltl{t~ 
3.15.1 5jml~al3.Jm 'lum., L;Lfl~-l~tl~LR~~tl-lnUfltl3.J~1Liltl{ 
3.15.2 iiml3.Jal3.JTItl 'l~thLLm3.J~lL~,uL~ .. 
3.15.3 5jml3.Jal3.Jl.,m~~ulthLLm~fltl3.J~1Liltl{t~ 

3.15.4 5jml~iLu~~ml~al~1'ffi'!ltl\lfltl~~1Liltl{ 

3.15.5 Sjfl':ll~iml~al3.Jl"tl LU m'~luufl~LL1..lfl ml3.J~3.Jl~ ~fl~Lfl"l~·rhln 
fltl3.J~1Liltl{t~ 
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3.16 al3.Jl'Hm~oG' tlalll~lnt.J fl m~~Lfl~l::~ LLfl::LLllfl ml3.J,.,3.Jl ~'!Ifl~t.J flm~~~ ~ l~ fl ~1~ 

L",3.Jl::a3.J 

3.16.1 5lml3.Jal3.Jl'lfl L~n"LLllflmlm3.Jl~t.Jfln"~~~ lflmmmJLYimJntJt.Jflm'l1~~~ 
~h~l,.,iflLLllflml3.J"'3.Jl~l~tlLmwLYi~ntJLml4lri~fhl-1U~~~ 

3.17 a13.Jl'lfl~tI~t.Jflm"1~~flfltlfl~~"tlLLN,, lf1'£l!l1-3L"'3.Jl::a3.J 

3.17.1 S1ml3.Jal3.JTIfI L~n"L;W'nm1Un"*tllf1'£l!J1-3tJn~fl~fllm::Lnm..nm{1nfl 

3.17.2 Siml3.Jal3.JTIfI t~m'n;j~~LLfI::Lt.J!.ILL~+rm,n~~~~ t~~LLtJ~L"'3.Jl::a3.JntJ~~ 
~:: t;t.Jfln,,1~~ 

3.17.3 Siml3.Jal3.JTIfI t~n-m.tlLm4fl~1LfI'!ILiM3.Jlml~~ t;1l1~~",~tlnTIL;jtl~tJfln 

L~l 

3.17.4 Siml3.Jal3.JTIfI L~n-m.tlLa~tJoG'tJ~fl~1~11m,,9i1-3'1 

3.17.5 S1ml3.Jal3.Jl'lfl1ha~tJt.JflmTI~tlLLtn..rrltl~1l1mll~ll~ 

3.17.6 Siml3.Jal3.JTIfI L~nTI~flLL~~" L~Li.mtllfii LLfI::Li.ruDuqj~lnt.JflmTI~tll~ 
4. a3.J1mm~LfimntJn"11"LLt.J~ ~lLii~nTILLfI::m::L5julm~nTI1~tll~ 

4.1 al3.JTIml"LLt.J~lfl~"n,,1~~ l~ 

4.1.1 S1ml3.Jal3.Jl'lfl LunTIL;Wlm"mTI~mLfl::nTILa~tJ'!IflYJUa1XtJa,*~ 

4.1 .2 Siml3.Jal3.Jl'lfl L~nT~~~fil~1mml3.J~tJ"m"Y1~~mm~~~1~nl""~fl~ 
~3.Jlru.1a~~1lmn1~~lL~'MitJmil~tll~ 

4.1.3 Siml3.Jal3.JTIfI L~nTIfllflfl::L~~~::L1f1~~tJ" t.rtumTI~ ~ l~ 
4.2 al3.JTIfI~lLii~-'1~tm~mTI~tll~ 

4.2.1 Siml3.Jal3.Jl'lflLLllflLL~nTI~lLii~,,1U lilijn~uqjl~ 

4.2.2 Siml3.Jal3.Jl"flll,.::al~"1~"l::Wll,,"n1~~113.Jtfl,."n"LLfI::/"'~tl ~L~moG'tJ"nlJ 
tfl"l"nm~~lf1' 

4.2.3 S1ml3.Jal3.JTIfliiL."t1~ LLfI::/mfl tl1fiMmtlLLn"n1~m13.J lm"nTI l~ 

4.2.4 jjml3.Jal3.Jl~flll~lJLL~,mnT~~lLiiu"l~ Ll1L"'3.Jl::a3.JntJamUm"ln1L~tl Ll1 
lm"mTI~tI~lLii~ lll~Lth"'3.Jl~~11" lfL~ 

4.3 al3.JTIfI~L5julm"nm-.rtll~ 

4.3.1 S1ml3.Jal3.Jl'lflnl"'~~1flqll'l::a"~'!Itl"m,.m::L5j~l~fl~1"atl~fl~tl~nlJml3.J 

~tJ~nmtJ"~~fl"n~L5ju l~ 

4.3.2 jjml3.Jal3.JTIfltJtJmU..J1l1h::L5jutm"nTI*tll~tJE.i1-3L'YI3.Jl::a3.J 

4.3.3 jjml3.Jal3.Jl"lflnl'Y1~~ Lmu..n3.Jlfl~llU ~t ;~~aUt'lru.fll'!1tJ" tm"m'l1~ tI~ 
~fl"nmh::LW l~ 

4.3.4 jjml3.Jal3.JTIm::1ft~L~U ~~~fl~ '!Ifl"~*~ 'YIit!tm"n"1~~l~tJ~1"tJn~tJ~ 
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4.3.5 Sjml~al~l~O Ll1it)~~tim~na1Jl~mn1J 1fl~.:Jm~1~~~th::l5jU 't~~U~ l ~t) 
" 

th::1~'!1\41unTIii~aul~tJMm~tm.:JnTI 

Russell T. and Korthagen F. (1995: 117-119) 't~a-pJii11j.~a~rrn)1nw~h"i1JnTI1~~tl5u~m~Lu 
iuL~~U'lltl.:Jfl~nnTIflmt1 ~~ 

1. £jml~7ml3.Jfl13.mo LUm~1Jatl1J 
" 

2. £jnTIm::"rh~LLfl1.:J~lml~LW~~.:J 

3. £jm:nrn.m-mmtl(.:JtlrnnlWnTIL~~ui 

4. £jml3.JiLL~:mq1!t'iiYll.:Jm~fln1fl LUL~tl.:J1,-lnTI 
5. £jnTILil~.:JnTI1~~tl5u~nTI LU~L~~u~1mnru" 
6. £jnTI~mtl~wml3.J~~L~ 

National Science Education Standards (1996, ell.:Jt1.:J LU Emily H. van Zee, 1998) 't~fh~u~ 

a3.J~~OI"'''l3.JlmllUL~mn1Jm~~~Ulfl~1Ylmfl1ail{~mll~W 1~mh~u~n~tl1J~a::litluan1fru::'!ltl.:Jfl~~ 
fll~l11.:J LUnTILWfl#n1~~ ~~ 

1. L~~U~fl~L~L~mn1JL~t)~lflm1Ylmf11f{m~1~rmru1Unm1Jflt)1J 
2. '11J~13.Jml3.JiY11.:J1Ylmfl1ail{ m~L~~ui 1'1fl~Wfl, u.~::1lm~~u u.~::tl~::~n9iLil LUm~atlU 

1Ylmmam 

3. ai1.:Jml~ ~~ LL~::L~ilfl~all1i1JnTIL~wiil~tl~mil 

4. ~~lmTI1tlTI3.J tm.:JnTIY11.:Jm~fln1fl'!ltl.:Jfll 

Purdue University CalumetJSchool of Education (2000) 't~fh~U~3.Jlil7J1U'!ltl.:Jfll~lum'1~~ 

Y11.:Jm~flmfll1111lnnTIfln1fl~tlm~w~::~tl.:J£jml3.JfluL~tl.:Jq]1.:J'1 ~~ 
1. £jml3.JVfl7.:Ja;'rnnJ1U~LWYlt]1!tii '13.Jt1.nh::L~UL~tl.:J ml3.Jil7.:J ml~l~~.:J u.~::e.J~m::Y11J~ln 

nm.J5ufflll.:JnTIfln1!tl 

2. £jml3.JiL~mn1J~~~analfi'tlJ'!lt).:JnTI1~~ LUnTILiwnTIfltlU 

3. £jml~L~tl.:JLL ~~'lfhLii~~al3.Jm~l 'ttlulit).:J5uLL~:: l.U~ULilt)~L\til 
4. £jfl113.J1L~t).:JLL~~.:JrilLii~al~Wm~~mt)3JflL~mnmrn:Lf)UYll.:JnTIfln1!tl 
5. £jfl11~iL~tl.:Jfl11~fl~Wtuh::~11.:JY1t]1fiiYll.:JnTIfln1!tl~::nm.J5~ 
6. £jfl11~1unTIai1.:JY1q1!t'iim'refi1.:JflTI~Yll.ruqjtlJ1LLfl:mt]1!tii~u'1LL~::ml~fl~1h~11.:JY1t]1!tii~U 

Lum,u5u~ 

~3.J~un L~'If::tltl9l (2544: 23) n~1111 fl~n1~~~~11~~ Lu~.ui~u~::al~1~'(h1~~ LU'~"U~~U 't~ 
mi1.:J£j1.h::aYlnmw ~t).:J£jfl3.JTIOmWfl~n1~~q]t) 'ttJd 

1. ml3.Jal3.JTItl L~m::U1UnTI1~~ Luiu~wt)~l.:J~l~ 
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, 
.., A .. I I 

3. m1l-Ja1l-J1'ma'rl~Lfl·m~l-Jtltlm~·m.J 

3.1 Lfl~tl~~m'l~~tl~ (LL~'\.mTIatl~~Lt!~~Limuw~1~t\j) 
, 

... g .., 

3.2 Lmtl~Lmfl'ltri'll-J'!Jtl~~ 

4. m1Mi1l-J1'm L1.4m11Lfl'rl~iEl3.l~LLfi::a~Nfi 

5. m1l-Ja1l-J1'm L~nTIL~~~'rl~~~~a1l-J1'm~tlm1l-J~l-J1~ 
6. ~'O;InmU~'!Jtl~m1l-JLWfl~n1~~ 

~1i1J~1 ~'l'l'ffi4L'!Iililfl3J (2544: 22) n~1Tl1 m'l1~~LwiuLiw (Classroom Action Research: 

CAR) Lw ... n~..yjVl1,rmi~1.4LL~::fl~'l3JLi~1.4fLtl~'lw1u L'rl L~mTI~~ L~,y1.4Li~~L~tl L~fl~Lfi~m13Jfl~3J'l LU 

L~£l~'rl'l~1~'l~fl141El~Lrimitl~ fl·l.s1LtI~41tl~ilm13Ji L~El L~m'IL;~~nmEl~LtI~ Ltltllh~iltl'l::aY1nmVl~~ L1.4 

~tl~~n~m 1fiatl~ ~il1Y1mnTILiw~tl~L~n LW~ m1~~1~t\j~~h L~fllLWfl~ilwaY1nmVl L~LLfl 
1. fl'l4ltl~Li1 hlMt\j1 U~'lfi~ ~~3Jn1'ffi41~~fl3J 

II II 11'1: t II 

2. milEl~LLfi::L'!I1 ~'O;ILUtl~1 tl~flm13J'l 
" " .. 

3. fll4ltl~Lrimnu~Li~u ~n1nLi~u'!Jtl~~Liw ui1JmJtl-mmuJ 5~fl3J 1~1iTI3J~1~'l 

, 
II II" _.. ... "'..,.... I 

5. fl'ilEl~mmttl1.4Y1L~3J1::nu~L'l~ULLilfi::flU 

6. fll4ltl~'l1~LLNUm'latlU L~m3J1::nu~Li~u ~~L'lfi1 amu~ L~mi~~7tlmtl1.4L~tl~1'lm'lL;~uiLLfi~ 
~1'ILiwii\a1l-J1'lfl~tl~tl~Ufi~L;tl3Jl~~nTILiwfl~LLfl~Liw 

Ut\j'!f1 ~~af1fi (2546: 56) n~1T)1 L~UY11~m'I1~~ L~,yuLiw ~imi~n~n,r~~~~11 L~UY11~~fl,~£l 
m~Vl fl'l~a£lu4lEl~il~J1Um13Jii\~1LW~~1~t\j~tln-mt13J1 Litum~ilJU1 m'lLi~u~tl~~L;~U L~UTIqil13J 
l-J1il'lflU'!ltl~~~n\1il~ri1~1.4~ L11~m~Vl1::mTIhm13Jfl1.4~11.4tl-r'!ft\j1m'It1m~1 ~il1Y1mm'lLi~1.4i 5~fl3J 

, '" , 
~ilJU1aElnnLi~ui m'l1~LLfiM::UMNfiil13JamVl~7~ 7'l3JYf~mttJ~mTI~~Ufi~~1m'lLi~1.4i iia13J1'lfl 

\h Ltl~mW'I::~n9iL ;Ufi::a13J1'lfl L ;El3J 1~~m13J~U'lnumail,a1'!11~~~ Lri m~£l~ Ltl~mwDU~m'latlU LU 
'" ... ... 
WL'IW 

" I I I I 

.mui~U'!IEl~fl' rfl~~Vltd1il~1u1~~iiLnmitl~num7a-n~Lflitl~iltlLLfi::m'I1~al-J'I'lflmVlm'I1~~tlDu~m7ii 

Lwm'Itlfiu~m7'!lEl~n~~~Y11~m'It1m~1 ~El3J1'1~L~3Jilm~iIJ~1nna-n~Lfl~tl~~ElUfi::m'I1~al-JTIflfl1Vlm'I 
1~~tl5u~n~~1LVl1~~1~Wfl, ~1U1~~~ilm'Ia-n~Lfl~£l~~tl~~1a3JTIf1mVlm'I1~~tlDu~nmtl~fl, L~LLri 
W.,1rnil ilL~~El (2540), UT!ilU ~-W (2545), m1i1JU t.Jrn'!f (2546), ~wrni1 a1.41Vl~ (2546) ufi~mty'O;lU1 
~fiTIf1fi (2648) ~m~fi~L~~~~El '1tJd 
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11'1::111"91 !iLl-1HEl (2540) i~~n1fla3J71{l111W~El~fllUn1~tll-1~El~UJ7'Hl111W0171~mJ~u~017 LU 

iUL~tlU'!Itl~fl41flm"~Lfl71t~71t1017a3J77{l111W'!Itl~fI~t!n1~tI'OJln017a3J1111ftU~L~tI1'!51ty 1htntl1J~1t1 
a3J77{l1l1W~lUml3JLUUfI, 5 ~lu't~m)~lUml3Ji ~n1f::017atlU ~m:t::017~~U1017L~tlU017atlU 

llfl~f1111WLL~t~rurn3J 3J\lmJa3Jwu.fi LL~::a3JTI{lmW~lUml3JLWUn1~tI 8 ~lU 't~LLri ml3Jiml3Jal3J17{l 

LULdtll-11ftl1~lmL~tlm71~tI fI113Jiml3Jftl3J17tl LU7::;LUtl1J1fi1~tI f1113Jftl3J11tl LUm7tJtlmL1J1Jm71~tI 
ml3Jiml::;~n1ft LU017a~1~LL~::;~~U1LfI~El~!itl~n1f:: LU017Ln1J711J713Jim;l~ ml3J al3Jl"m LU01771t1~lU 
t-Jfln~u ml3Jal3J17{l LUmnl~LLt-JU~lL\tum7 LL~::;~m~f1ElTI3JtU 

ml3Jal3JTIfI~m1rnmnTI1~tI 1h:::nEl1J~1t1 1.1 ml3Jal3JTIt1~lU7:::LUtl1J1n1~U 1.2 ml3Jal3J17tl~lUm'i 
I ., 

ElElmL1J1Jmn~tI 1.3 ml3Jal3JTIt1~lUm'iL~tlU71t1~lUm71~tI 2) ~nmu.,"ilatliiL~tlilElm71~tI l.h:::nEl1J ~1t1 
" ..... -:~. le...1 AI AI II CI All A .... IJ .. AI a .. 

2.1 ~nlftU.,~tI wiintl1Jfl1t1 2.1.1 3Jml3JElmn"4tlmml-1U 2.1.2 3Jml3Jm::;f1mEl7U LUm7LLa1~1'!fm'YI'OJ'OJ7~ 

L~tltln1Jlm1tyl-11~WU 2.1.3 ~n1flt1Ufl11'YIfl~tl~tl~La3Jtl 2.1.4 ~tlafl~LL~::!ihLwnm~ 'Wtlflii 2.1.5 mmrU 

VJ~ml3JfiflL{;ULL~::fh1'OJ17tU'!fEl~~~U 2.1 .6 "iJfl'<S1'iltl~::L~tlflLLfl::,h~tY-3Lnfltl~1-3LUU7::UU 2 .1.7 n~l 
1Wln~'OJ1'tU~1t1l-1~m\-wlt-J~ 2.1.8 !iml3Jfifl~ft7::; ~L~3J LLfltafl-3anfl 2.1.9 fifltl~l~!iLl-1~t-Jfl 'WL~tl~~ Lfl 

~ltJ'l 2.1 .10 !iml3JElfl'YIU~mtlfltltJ 2.1.11 ii3J'i1ftJa3J¥iutlunTI~flilm'u~u 2.1.12 !iml3Jtltl3JflU 'Wl-1fl-3 

ula Vlitltl'lfli 2.1.13 Luut!mhu 2.1.14 L~tl~UtUflULtl-3 2.21nnTI~1-31U 1h::ntlU~1U 2.2.1 iiml3J*~U 
9itl~01'i~1-31U L~fi1Li~ 2.2.2 s:iml3J~ut:lfl'!5tlUiltlp.J~-31U 2.2.3 !iml3J~::L~tJfl7tlUfitlU tu01~1-31U 2.2.4 

m~El~1-3LW"rel..JU 2.2.5 m~ilm1fll 

rniW w.Jt71'!5 (2546) 'tmLml~tl-3fl1h::nElu"tl-3a3J,.n1111WfI~n1~U ~.nh::ntlU~1t1~1tl-3~ 8 ~1 
~ ~~ 1. ml~ml3Jal3JTIt1tU"::;LUtlU1n1~ULL~::;nTI~lL\tUm'1~tJ 1.1 O17rill-1UflUtyl-11mTI~tI 1.2 m7 

EltlnLLUU0171~tI 1.3 O1"nnm1U713Jim.!~ 1.4 O171LfI'il::~LL~::U1LftUtlitl3;j~ 1.5 O17a11lLL~::017L~UU 

71t1-31U 2. "iJTImt!n1~tI 1htnElU~1t1 2.1 O1'iLfll'iWa'YIWmitJu 2.2 ml3Jiut:lfl'!5ElULU-31U1~tI 2.3 017 

LNULLYrit-Jfl~1~tI 2.4 n"tltl3Jiuml3JfiflLiiU~u 3. ~n1ft LUnTILnu711J713Jftl3J~ l.htntl1J~1t1 3.1 O1'i L~ 
LfI~tl-3!itlill-3'l LU01'iLnU71u713Jftl3;j~ 3.2 O1'LLnUtyVll~Lf1fl~U LU017LnU71m13Jitl3;j~ 4. ~nlft 'tU017 

1Lml::~LLfl::a-3LfI'1::~ml3Ji lh::ntlU~1tJ 4.1 O1'i'<SlLLUn 7tllUtyl-11 LLfl::L~El3J lt1~a17aUL'YIfl 4.2 O1'i 

LmtiULiitJu lht3J1~t-Jfl LL~::ft~~tla1U 5. ~flUfI~iltlm'i1~tI U'i::;ntlU~1tJ 5.1 ml3Jian~!iiltlm~11~tJ 

uilu~n" 5.2 ml3JfiflLiiu~!i9itlm~11~tJU~U~m7 5.3 LLU11WJLUm~11~tJuilu~m7 6. wt)~m'3Jm7 
LLftfl-3tltln U7::ntlU~1tJ 6.1 ~l-301tl 6.2 tll'i3JtU6.3 ~f1h 6.4 a-3f13J 7. 1nm'iatlU U'i::ntlU~1tJ 7.1 

ml3Jftl3J17t1 LUm711-3LLt-JUm7atlU 7.2 ml3Jal3Jl'it1 LUm'i~fln'OJm73Jm7atlU 8. O171flLLfl::U7::L~Ut-Jfl 

U7::ntlU~1tJ 8.1 m711\lLLt-JUm7U7::L~U 8.2 m71flLL~::U7::~Ut-J~m7LitJu 8.3 m7,.ht-JflU7::L~U 'tU't~L~tl 
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f{wnrn ~~tw~ (2546) ~n1!l'1il~~~~5j~f1nwtwl£la3JnM1Wm'~~~t1~u~nTI t~,fuL~~~~£l"fl4t~~ 
a,uaa.mt'lmWm'~~~~£l"fll't12 ~1~ t1~n£ltJ~'m 1) ~nm:t~nTI~~£J 1h~£ltJ~'m 1.1 m13.Ja13mt'l~1~ 

1rlYlmm1l~£J ~£ltJ~'m 1.1.1 Ti-mu~ilqj""t~n"*lI 1.1.2 Ti-mu~1qttjtlml"fit~nm~£J 1.1.3 'l~4f1 

LLtI'l 1.1.4 mmLLtJtJm'1~£J l~L""3Jl~a3JntJilqj""l 1.1 . 5 LntJ'l1tJ7'l3J~£l3;j~LL~~L~tln t,fLfl~tl,,5jtl L~m'lLntJ 
71tJ11a.t;03;j" l~ 1.1 .6 L~On tif{ti~~11~1Lfl11~;il3;j" l~tlth"L...,a.tlta~ 1.1. 7 L;£J~Tl£J",~m11~tJ l~ 1.2 

ml3Jal3Jml~~nm~~ln"L7£J~m7a£l~ 1.2.1 L~tm L-M~£ln"L1Wnml£l~ 1.2.2 atttJa'1~ L~~L1£J~a1~ 
TI3J L~nTIfl~t1~ r.J~'IlLLt'lruru111~ilm7L7£J~m,atl~ 1.2.3 flt'lt1~ r.J~qt LLt'IttlW111"~tlm~L7£J~m,a£l~ 1.3 

.... .1 A ..... .1 _I A ...... ~ 
ml3Jal3Jl1t'l~1~m'hJ7~L3J~r.J~nT~L1£J~11.3.1 'lJLLtJtJm'lJ7~L3J~r.Jtml'L'm~, 1.3.2 m711"mru."m7 

1h~~r.Jflnm~\41fltufllwttm7tJ\4 2) ~"mttn1~£J tJ~ntltJ~1£J 2.1 ijml).J~£l'll'-mlmlm' 2.2 Lfl17W 

t1n~mLLt'l::ihw~tl"3J'11ffi~Li~h.L4f1m.h" 'l~m11~£J 2.3 1.tlr.JfN~ MM~ 1tJ'ru1~fI1~'!f£ltJ 2.4 5jhn11" ww" 

mqj~\41 rn~1J~TIfl~ (2548) f1n1!1'l~f1nwf\~£lM~m~mni..J~~fllLLt'I~nm{m.J~U~nm£l.:lfl~ 
5j91tlt£lmanTIL~3Ja).JTIt'lmWm11~£J t~£J a11l1fn:L~\44f1uAam'rnmWm11~£JtI~u~m~tit~"1~1~£J ~£l 
1) ~1\4ml3J1ml3Jal).JTIt'l L~mt3~~ tJ1~ntltJ~'m 1.1 m'l~~L~£ln/n"Til~~ilqj""1~~Wm7~LflTl~amW 

ilty...,lIalL ""9J~tl"ilty""1/film3J1~ W1'1ltltJ'tf{.:If1'!J£l\lm'1~ £J 1.2 m,Til""\4~ LLr.J\4L ~£lLLniltU""1/~~\41~ L7tJ\4 
c ., ... t... ~ I A. I ., ... 

1.3 m'mtJ'1tJ7'l).J'!Jtl3;jf\/m'nLfl'1~""'!Jtl3;jf\ 1.4 m,a ,uLLf\~£ltllJ'll1r.Jf\ 1.5 m,atfl£l~ml).Jfl~LLfl~m' 

Lr.JlILLvrinm~lI 2) ~~~'Ilm'3Jrn 2.1 ijml~tlqt'-ml"~'!flm1 2.2 m'Lfll1Wt1n~mLLfl~~f1iDel"3J'1mJ~LiM 
4f1£l~1\I 'l~nm~£J 2.3 1.tlr.Jfl\l~ ltJ'lM~ 1tJ'ru1~nTIlh.:l~'!Jtl"~L£l" 2.4 fl11).Jij'l~n11\1 WW"LLfl~Lfl11Wml3J 

fl~L~'!J£l"~~\4 2.5 ml3Jwt:l~'!feltJ t~-n\4~~£J 

~lnn-nf1n1!1'lLflnal'LLfl~.:Il\4~~lI~l.:1~ ~~1It¥"LflTl~a~L~~thm1JnTI1~a3JTIt'lmWm'1~1I 

tJ~u~m,'l\4i~L~lI~'!Jel"fll 0~1I'l-MtJ1tL~~~ln tJ1tm~'Il ijL""~tl (2540), wnqtu Yj~'l£J (2545), n11~U 
tJrn'!f (2546), f'fW'rn'it ~~tw~ (2546) LL~~mtU~~l 'Il~1Jfl11flfl (2548) 71).J~"LtlnamlnttnnTI~n1!l'1 L~LLri 
Russell T. and Korthagen F. (1995: 117-119), National Science Education Standards (1996, tll\1i)"t\4 

Emily H. van Zee, 1998), Purdue University Calumet/School of Education (2000), 1fn:aTI ).Jlt'11flfl ru. 

tl~trm (2525), Yl3J~\4n L~'!f~fltJqj (2544), f{1~~1 f'f1711UL~'Ilitfl).J (2544) Uqj'!fl ~.:Iaflfl (2546), ~f1\41 
LL'tI).J).Jti1LLflt14"~nl!I'cl ~i"!fill (2546) LLt'It ~).Jt'I 1£l\l11tU'!f (2548) ~~~lnnTIf1n1!l'1 t~L~tl"a).JTIt'lmwnm~lI 

.. If II ....... 

tJ~u~nTI Lwmu7wit rf3~tJqj£l.:lm1~n1!l'1a3J11t'lmWnTI1~£JtJ~U~m' t\4;{uL711W!Itl.:lfll~f1mf11am ~~~~-l 

ijm7f1mtlLtlnf(11 t~L~tl"f{3JTIt'ltl1W~tl.:lfl,1f1£Jlf11aqt{3Jld~J~tl\lfl1h~ntltJL~£lLLf(~"i).:Ia3J17t'ltllWnl11~£J 
tJDu~m' 'l\4i\4L111\4'!Jtl\lfl11f1mf11f(qt{tl~1"LL~~7"~~tl 'l~fli5f1tJ1f11f(qt{al).J17t'l~lLit~m11~lItJ~u~m1 L~ 
,fuL~£J~ l~tl ~l-Uj1ht~f1nmw ~\la11lL~~~ 
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~lnm7ft"Lfl·n::";Lamll·mfl::"lti1~E.I~L~m;a" ~1thh::L~ti"a"~3J7·nlfl1'Wm71~mJDuqjm·tlti 
iuL~tJt~ L~ 3 ~m L~LLri ~ltifl113Jfltim'i1~mJDu~m7 LtiiuL~W ~mfl113J~13Jl"ifl Ltim"i1~f.JtlDu~m"i Lti 

iuL~f.Jti ~::~m~nm1n'mW\~m!ttUt LtinTI1~f.JtlDu~nTI LtiiuLiW 1~f.J~ltifl113JfltinTI1~f.JtlDuqjm"i Lti 
::.. .,.1' ..I!iI.1' !! .1' ..I!'I.1' ...... t 
'tiL"if.Jti tl"i::nEltJ~1f.J 1) L\J.Ell-11'r1LlJ\J.'W\J.lltiymm"itJn1fl 2) L\J.Ell-11'YlLlJtim.4J1\J.L~'Wl::1'11'Ylmfll~il"i 3) 

LdEll-11~Li1\J.~J1\J.'Yll.ml"i1~eJ Sj~1\J.1\J. 44 9l1U"i L\J.~1\J.fl113JRl3J17f1 L\J.m71~f.JtlDu~m"i L\J.~L~f.J\J.LU\J. 
fl113J~13Jl"ifl~1\J.7::LntltJ1n1~f.J a:i~1\J.1\J. 53 9l1U.:Ii 'f~Yi'lf.Jf)El4i'l\J.iJnmtJnt\4LLfl::~mft\4~~f.J L\J.m"i1~f.J 
tl~u~m7 LtiiuL~f.J\J. th::nEltJ4i'1t1 1) ~"i"imtJ"i"it\4'11El.:lfl113JLiJ\J.fl~n1~f.J 2) ~n1ffik,"'itftf.J~LtElqJElm"i1~tI a:i 

., '(" ., .1' 
~1\J.1\i 23 mu~ '!i.:lLLR~.:ImU~~El.:l~3Jnflrn'WnTI1~f.JtlDU~nTI LtiiuLiW"El.:lfll1'Ylmfl1~m L4i'~.:I\J. 

fI~'lJtt~nm1mJ~~~m' t~i\U.;!J~ a:i 3 El.:l~tl7::nEltJ ~1\J.1\i 44 9l1U~ ~~ 
: ..I !.It... : ~..., ..I ., 

1) L,",\11"L"",Y4Ufl~"'~n,.,,,n1t1 3Jml3J~LnmntJ 

1. nrm~ll-1~n'l91TI::~tJ~m\J.f1m!tl 
, 

u " ",,-. 
2. nTIl'i~lV1fln'l9m::~tJ'YlEl"f1\J. 

3. n-mtll-1~n'lYl"i LJl,n\J.LLt.J\J.nTI~~m"iLitl\J.i 

4. m"ith::LWt.JflnTI L,rl-1~n'lYl"i 

5. nTIL~WLLt.J\J.nTI~~nTILitl\J.iY\LU\J.~L~tI\J.LWrllf1t\l 
6. nTI L,rLLt.Jtim~~m"iLiwi 
~ '--. ... 1\ ., .,..., 

7. n flln.-;L3J\J.t.JflnTI L'LLt.J\J.m~~nTIL"itl\J.~ 
, .. ._.... .-

8. 'Ylq1fD~::'lm1TIL7Wm~El\J.'Yll-1fllnl-1fllt1 

9. nml.:1LLt.J\J.Ltin~nn3JnTILiwm"i~El\J. 
. .. .. .. 

10. nTI~lL\J.\J.n~m"i3Jmmtl\J.nTI~Elti 

11. n1M::LWt.JflnTILitltim"i~El\J. 

12. nTIL~ElnmEl~~l~Elm"iL~tI\J.m~El\J.L\J.n~nn3JnTIL~tI\J.n~El\J. 
13. nTI L.mElnTILiwn~El\J. LLl-1~.:ILiwi m~:: lCT L\J.niJm"i3JnTILiwm~El\J. 
14. LLl-1~.:ILiwrnnLL l-1~.:I~f.J\J.fl\J.Yi'El.:lfi\J. 

I'" II II 

15. LLl-1fl.:lL"itl\J.1"Jlm::tJtJRTI~tiL'YlflLLfl::l-1El.:l~~~ 

16. nTIili::LWt.Jflm"i L,r~Elm"iL~tI\J.m"i~El\J. LLl-1~.:IL~tI\J.i LLfl:: lCT 

17. nTI~i1.:1LLtJtJ1~LLfl::LLtJtJth::UMt.Jfl 

18. 1nnTI1~LLfl::tl7::LiJ\J.t.Jfl~l-1fllnl-1fllt1 
19. n1M::LWt.JflnTI Li1n1~LLfl::th::LiJ\J.t.Jfl 

20. n-mtlt.JflmTI~LLfl::tl7::Lii\J.t.Jfl M.jfL~El~~\J.l~Litl\J. 
21. tl-r,t\Jl LL\J.'l~~ ~~3JnTIt\41\J.~.:Ifl3J 

22. ~rn'WLL 1~t\'El3J'Yll~.:Ifl3J~El..nrmiwLLfl~3J~ 
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: II .. ~ 
23. WUJ1U~1Ufltl~W1L~H~ 

: II... t 
24. W~l1U~1Uflruilmam 

25. ~11U L~m~ L~m.J1Jal'la~LYlf1LL~~tl\la~V) 

: .1,,1-.: .. .. t.......: ... 
2) L\48,""LW1m~ft'~'m1!1'fII'.fI1 ~ml~Lnmn1J 

X ~ I ..... t 
1. amL~~~l L~n'l~al'l::m'lL'lf.JWpYlmmail'l 

til... t 
2. tl\lflml~lYll\11Ylmmam 

..... ... t 
3. 1nn1Tnl\11Ylf.Jlf11am 

... .. c 
4. Yln~m.J1Un~l\1lYlf.Jlf11ail'l 

... .. c 
5. ~il1Ylmmail'l 

:J( .1 c.. c 
6 . . ~a~~lJmru.",~."mmam 

7. 1ntl'mJiiu~n~~~tl\l""\l1."mmail{ 

8. fm1..J1Un,.m1Jatl1J~lml~iYn\l1."mmail{ 

I.. .. t 

10. WLfl'Yl'lltl.:l8tlm7L'lrnmnatlWmmmail7 

11. n17~~il~tlnTIL~WnTIatl~1."mmam1wpJLL1J1Jih\l'1 

, .. ....,.. ..,.- ..... 
3) 1:L1J!lmn~!I ~ml~~Lnmn1J 

1. 1nnTIL~witl~~La~11U (baseline data) 

2. LLtJtJ1~t1m::Lfl"'~l\1'1 

3. ~tl-:ijlnv)~tl\lLL1J1J1~mL~~::tl'l::Lfl'" 

4. flrua~Umttl~m.!~mi)411LLm 'l\UJlilm::~1J~l\1'1 
, 

II ..... A .. ... " 
5. nm71\1LL~::W~lLmtl\l~tl1~f.J 

6. nTIm1~atl1JLL~::vnflrn111WLfI~tl\l34tl 'l~m'l1~f.J 
7. aii~'l~m'l1Lfl71~~tl~~~\1~ln\1~1f.J 

.1 .. c .. 
8. nTILLlJ~~~nTI1Lfl71~'!ltl~~ 

.. __ w 

1:L1J!lm2i,)~!I 

1) n11~n1t1 ~LfI11:tlLLII=f;'~iltp1n1.nt!l Sjml~al~l'm 
.J. .. ..r ') t ' <Ill \111 

1. 'l~~""Lnv)~L~'l'\.mf.J~Lv) 

2. 'l::~""m;.ru::'!ltl\lilqJ\111~ f.J 't~ 

3. L~tlnilqJ~11~f.Jill~cil~1Jml~rll~qJ M 
4. L~tlnilqJ~11~f.J~iftl\lm'lLLnL'!l 't~L ~~l::a~n1Jml~al~1'm'!ltl\l~Ltl\l 
5. 1Lfl71~amWl""m~Jt)'k~tl\lilqJ\11~iftl\lm'l%f.J 't~~~ln~~lf.J iv)L~~ 
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6. ";lml.;JL!l hfU11wi1ty'.n1~mmm.JLYim.J~mw~LiM'OJ~\ln1JLih~.;Jl!J 't~ 
7. Ul1J~::L7111J~1I~tl3J~~~~ (baseline data) L~ 

8. ~n1fl~lml~lnLL~fI~m.J~~Lfill1~tl\lnWf1I~l L~ .. .. 01:1 

9. ril~~i1ty~lnTI1~1I L~i~L'OJ~LL~::\ln9itl\l 

10. ril~~fhm.;Jm'71~1I L~i~L~ULLfU~\ln9itl\l 

11. ril~~191qlh~.:Ifl1~m'I1~1I L~mh.:li~L'OJ~ 

2) f'I1~'~LLMULat88nLL1J1Jf'I1,fi'Li\4f'11-Mi!J1l~~~f'I1' t\4i,";~ ~ml.;J~l.;Jm'I 
12. 1Lfl'rl~~lL~iJ~tl\li1qj~1~cIltl\lnTI%lIL~~~ln~~111 
13. 1Lfl'rI~alL~iJalfi'qj'!ltl.:li1qj~1~9itl\lnTI*1I L~ 
14. ril~~~~m9iJ1u L~\ln9itl.:l 

15. ril~~~1LLlh~alfi'qj 't~~tl~~lI L~ 
16. ~n1fl ";lml.;JL~l h 'tu1nm'I/t.L191nTI.;J~Ul.;Jl 'tflUm'I~lLil~nTI1~1I 
17. L~tln1m11'rnitl~191nn.;J.;J1LLni1ty~1I~qJJUlnTIL~~fl~L~.;Jl::a.;JnWty~11~tJ 

18. 11\1LL~~~::tltlmL1J1JnTI%lIL~L~.;Jl~.;Jn1Ji1qj~lnTI1~1I 

19. 11.:1L~ULL~ttltlnLL1J1Jnm~ 1I L~atl~fl~tl':lf'1J191q1.J'I::a.:lfi'nTI1~1I 

20. 11.:1LL~~L~::tltlmL1J1J1~tJL~tl~l.:1L~.;Jl~.;Jn1J:Wnmntl~191nn.;J~fl,~tln 'to&' 

21. 11.:1LL~~ 't~nq.;J~1tl~l\1~~~~1.;J 'tum~~nTI1~1I L~ 

22. 11\1LL~U 't~nq.;J~1tl~1\1 'to&''''n1ftm~..I1~m'Iq]l.:1'l 'tum'I~n1fl L~ 

23. '7::lJ1mTI/~91tl~~'OJ::'tflum'I~lLil~n'OJnn.;JnTILillUi[)~1~tL~1I~~::;~L'OJ~ 
24. 11\1L~~ml.;JcIltl.:lm'I 'tum"I 't.ftmWmm~~lLwal~·ThJnl'I*!J L~ 
25. 11\1LL~~'I::1I::L1~1~9itl\l 'tfl~m-n~lI L~tl~l\1L~.;Jl::~.;J 
26. ril~~n~.;J~'Jtl~l\1 'tunTI1~1I L~tl~l\1L~.;Jlta.;J 

27. a71.:1LL~mqJJU1Lfl~\I~tl1~1I L~ 
28. ril~~m~ 'to&'Lfl~tl\lijtlm71~ 1I L~L ~.;Jl~.;Jn1Ji1ty~lm71~1I 
29. ril~~nTI 'to&'L'Y1flilflnTI1Lfl'rl~YI1~i19i~Jl"4 L~L~.;Jl~.;JnWqj~lnTI~lI 

3) f'I1"hL'\4nmi!J~~~f'I1,t\4~t!J\4 ijfl11.;Jal.;J17t1 

30. "i1~~nTI~lLil~m71~lIL1.J1.JDU9iL~ 

31. ft\lLn91LL~::uui1n~~~tl3J~Lr\lI1n1JamWm7~lLilum71~ 1I L~ 
32. wi1n~~itl3J~Lr\lI1n~m"I~lLilum7LLq\~Ju91tlU L;{911.;J fl11.;J LW'OJ7.:1 

33. L1111TI1J7'J.;Jitl~~;{'J1I1nm~L ~.;Jlta.;J M 
34. Lnm11J71.;J~tl~~~lnn~.;J~1tl~1\1 'tum'I%lIL;{ 

"11 ~",.t 'I a 0- \40-35. LLn qj~l'Y1Ln~~~ L~nTILn1J711J71.;J~tl~~ L~ 

36. L~tlnLL~fI~tl~~ 'tunTI~lLil~m'I%lI L~tl~l\1L~.;Jl::a.;J 



37. ~LflTI~afi9iL~ClnTI~~E.ll~Cl~l':)L~~l::a~ 
38. L~itl~~~\4.Jl\4 (baseline data) 1LflTI~Lmrn.JL~tllJr.J~nmiw~lnnTI~lL~\4nTI1~E./'1.~ 

39. LLU~fl11~~~1E./r.J~nTI1LflTI~~'tl3o!~·;,nnnTI~E./ '1.~ 

4) n'l1f111N.WI:nmr:1l8\4N.m11"'L;t'l4nmifJ~1if1n11t'l4lw;w 3jfl'l1~al~TItl 
40. LmtllJLfiE./lJ ili::~,)~r.J~i'tl3o!mL~::ai1~tla,u'1.~ 

41. L ~W'rlE./.:J1\4m""~tI '1.~mh-l\ln9itl':)Cfl13-n::Lii t1lJ1il~ tI 

42. L~WTItI.:J1\4nTI1~tI t~E./ t~1l11fl~~tlfl11~\-1~1E./~~L'OJ\4 Lilh~lE./ a~L\-1iJa~r.J~ 
43. t.il~tlTItI':)1\4nn1~E./l~E./~Clfl11~~~1E./ t\41ilLLlJlJCfllTI':)LL~::LLNWJ3j'1.~ 
44. t.ilLmltl'rlE./.:J1\4nTI1~E./ '1.~ 

45. L~i'tl~~.:Jfi~~Liw~itllJY1LiW'il'tl.:)~t1 '1.~ 
46. L~itlLmltlLL\4.,"rllwnJnm;'1~E./91m~Cl-l'1.~ 
47. Clj)iJ'rltlr.J~nm~t1 L\4L~~tl1\4nTIru1~ 

48. TIE./.:J1\4fl11~fi~L~L~-l1v-nnMLr\mnlJmnJ1\4nmh~E./'1.~ 
49. ,.,tI.:J1\4fl11~fi~L~L~-l1VflrMLr\mnlJ~mE./-l1\41~t1'1.~ 
50. TItI-l1\4fl11~fi~L~L~-l1v-nm~r\mnlJnTI L~ili::tE./1fl!-l1\41~t1 '1.~ 
51. \ilr.J~m~1~E./~111~\41Cfl\4L'tl-lL~::W~\41-l1\4l~ 

5~. Lr.JE./LLvrinE./-l1\4m~1~E./ L\41ilLLlJmlL\-1~l::a~ 
53. \ilLmlClr.J~nTI1~t191Clalti1~m.l '1.~ 

mfJ111mWL1:an~.;tifJ t'l4n11~ifJ1lii1if1n" t'l4i'I4L;w 
1) mu'~'8~fl71IlL~fI~n~ifJ 

1. 5jfl11~~mlCfl6LL~::3j'lrut!TI~ L\4Y11-l11l1nTI TIE./.:J1\4r.J~m~1~E./rn-lCfll~fl11~LW..n-l 

34 

2. rn~ni1~1i::n'TIilL\4m1~TI~ E./ Cfll~iClCfln~.:l~~111nlJmi,)E./.:J1\4~aUlJ~\4nTI1~E./LL~~91'tlmi')t1.:l1\4~Cfl\4 
f(.:ln~ 

.. I ~. _ _ .• .., 
3. ~Y-MfMmla.J4 ~\4a1'!Jl11fln1'rnY11')'O,)t1 

4. 5jml3Jiuel~'!iCllJ91tln~~Lih~~1t1~f1n1fl1~t1 
5. Lfll'Wffin~rnLL~~l'mm.:l~'i1ffi~LtJ\44f')'tl~1.:l t\4mTI~E./ 
6. 3j~a'm11.:lfl11~fi~ l~E./iJ'rlff~lntlfl9iLwrlni\4Cfltl\4'i1Cl.:lm~l~E./ 
7. \i1r.J~.:J1\41~E./ '1.uLM~t~1\4Y11~L~~1~a~ 
8. 5j\~n11-l M.:lLL~~Lfll~fl11~fi~L~\4Y11-l1'!l1nmCl.:l~\4 
9. 5jmnl1.:J1\41~E./ t~uruel~'!iCllJ91tlf(.:lfl~l'Jm~~lJ 

10. 3jfl,)1~1Uel~tllJL\4.:l1\41~E./ 

11. UJLLa,)Mr.J~ili::1tJ1Ml~lnnml1~E./ 
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.. _~~ .I:, .... 
2} an~"'WI!I"L88"8m-n~!I 

1. Sjml3Ja-ltltli1qj\11LL~~tlmmuii1qj\11 

2. 5jml3J~9itl~tliu tunmn"'1-lLLni1qj\11~,.ltIn1'71~tI 

3. 5jml3J~~~a"l~ tum'l1L~3JLL~~~1-laTI~-l1U1~tI 
4. 5jnm11-l1U1q£l;;1£1ml3JfI::LD£I~"l()1JflEl1J 

5. 5jnm'il-l1U*tltlE11-lLW'l~1J 

6. 5jnm'il-l1U1~tltlE11-l5jL\19JW~ UJL~tl~-l t~~lt1'1 
7. 5jml3J*~U ()~Y1U tun1'7LLni1qj\111~tI 
8. flmtlf1Ufl11.,,~~tl-lLLni1qj\11tl~La3Jtl 

9. Sjnm'il-l1U1~tI~1t1ml3J~tltlq]~LL~::5jhLwmm UJeJflqj 
II .. ~_ t .. '-' II " 

10. mmWln1:n"il1'7001U1"iltlmtl\1~m\19JWfI 

11. 5j3.lli~tl3JWuliLun1'7~~q\mi1J~~13J-l1U 1~£1 

12. ~~q]l3Jml3JLfl~eJU 't\11"'1-l~n1'7q]fltl~L1f11 

"',,~~ 1 alU~lU1U4hu-l~a3J'l'ltlm~m"l1~mJilu~m'l tUiUL~tlW!ltl-lfll1."mf11aq]i"illnm"ltl-lLml~~ 
Ltlna1'7LLfI~-l1U1~tI 

if111''m~~lld.''''M''Wnmi!l~~~nl1 tui~1w'8~~!I1tt1If"" 
fl113Jflum'l1~tluilu~m'l LU~UL~tlU 1) Littl\11YiLW-MlJl"LY11-ln1'7fln1tl 25 il1U~ 

"' , "' "' 
2) LittlmYiLWWuJl"LL9.Wl:rnrl1Y1mf11ffffl 11 il1U~ 

"' , "' "' 
3) LiteJ\11fiLW-MlJ1UY11-lnTI~tI 8 

... , ... 
9111J-l'If 

TI3J 44 il1U~ 

fl113Jal3Jl"ltl LUm"l1~tlutiu~m'l LU 
... ... -... ..., I': 

~L1Jtltrl1i1"ilti 539111J-l'If 
"' ... ... 
'!ML'WU 

TI3J 53 mu~ 

"il'l"ltl11J'l'rn4LL~~""n~ru::i4tltl LUm'l1~tI 1) "ilTI£ll1JTIru~tl-lfl113JLWfl,"n*tI 11 il1tl~ 
Uiiu~n1'7 LU~;EM 2) trmtru.,~£I~~tlq\()n'l'fN£I "' 12 il1U~ 

..., I ~ 
TI3J 23911t1-l'1f 

'l13J 120 futiA 
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., 
tl~tL~tlih-l'l ~.nt 

.. 
3.1 ~~'JM./1!1l1iHli~1Jd 

un1'lm~ L"'f.i't~LLtl~fi1ffw~t11'h indicator LLilnill-lntlmm Ltlt~tJ'rl,ruru-niltJ~mtl (2536) t~tl 

f)~nTI3.Jn1'illqjtYq;ffW~1."mm~il{ L~UqjtYq;ffw~m1tlL."tl11 Lf)~tlAUrm VI~tl iltl~Lf)Lild a1tlY11-l~ltl 
~hun~1\l~ti9iLLvi"'l9i (2530) L~t1111Lf)~tl-l~ LLil1tl"lttltVl~-l1~m,f1mt1LL~~n1'lm~ L~t1111 411tl-l~ ~-l Ltl 

Ltln~l,."q1tiinT~tl,td~tl '!Itl-l ffi;tJ mqj'<;ltl11€l (2545) LL~t'rltJ~ltl1~tl LlItl -lltl1~tl'!ltl-l1~~ru LLn3.JLn~ 

(2540) cllUn-lltltlihtlm~f1n1tl (2545) t~tlcllUn-lltltlD,tlm~f1n1tl (2545: 19-20) L~LVI~t-l~tl~tntlU11 

LVI~t-l~~ ~1~t1111 Lf)~tl-l Lrttl~ln411tlA$j~n~f)~ltlf)~-lnu411LLm ~~~nttru.,"\l1)JL~tln11 411 LVI~t-l~Yi"t,J 
L~t1l':h ~1~ LW'rlt411tl-lthmXl~LYltl.mtj LL~~-l LMlm13.JLLilijL~~hmXl~1~t~tlil"l-l LL~tLVI~t-l~Yi~1~t1111 
iuEm LW'rlt411tlAijL~utlnmm~~1tln7m LLilLiMnTIL~~-l VI~tl~~~l'~tlL"'flL~h,xtl a1tlff~t1111 m~1~tl 
m~nuffW~mMle1-lnqtt11 research Vl3.Jltl~-lm~LL~1-lVllml3.Jiml3.J'<;I7-l~1tJ1nm~ih::uu $jml3.JL;tl~tl L~ 
t~tlmffmtLUtlU1m,1-l1."mm~il{ L~tl L~~ml3.JVVl3J~L1jtlt11iltluilqjVll ill3.J1iltltl~t~~"~rhVl\l~ L1tl~l-l 
;~L'<;Itl Liltl~ff~t1111 411uA LL~t nTI1~tl Lil~1tlntl ~'lL~t1111 4htlAY11'lnm~tl 

Ltlm'W~tllf), L~$j~3.J~~rlmwm~1~tltlDuq;m~ LtlitlL~tJtl,xtl Li11V13.Jltlcll~qj Ltlm~w~tll 
~3.J~~rlmmtl~f),~tl m~~tlltl~"tl'tntlU'!Itl-l411u~~Ltlm~1~tltliiuq;nTI LtlitlL~tltl L~tl\ll Ltl~m'%tl~$j 
l"" .. 

fjtuTllW3.Jln'!ltl t~tJml3.JVl3.Jltl'!ltl-lqf1u~tl un1-JjlnTIVl~ltlvl1\l L~~ml3.JVI)Jltl L1 ~.nt 

Johnstone (1981 : 2) L~ml3.JVl3.Jltl 411uA.,,1-lm,f1nMl11V13.Jltlt1-l ~l'~~tlL"'fI~U-lUtlnm3.JlruL;-l 
tl3.JW"'~ VI~tl~m1t'!ltl-l~~*1~ ru 1I1-lL1~1 L~L1~1V1~'lVl~mVliJm~n1 411tlA'<;InI-lutln L~L{;tlt1-l1nm~~tl 

~ ".1-- ~..) tI ... t 'I." 1It..."', ~ .. ~ ., 
LLtl1Y11'lml~1iltll..nij~'lf1 Ltl1l1-lL1~1 LI1lL1f\1V1tl-l 111 !.I L3J'<;I1LlMilil~~tln~mvmL'iJ1::'iJ'l VI"£)1l~L'iJ\l)Jlntln 

LLil'iJnlAtl~1-ln11~ '1 mtlUf1q3.Jt1'l~m1::V1~tlLVI~mm~L'rl~tlL'<;IL~lLtlm1'iJ~tlU ~-lm~'<;I::~m~Ltl~tltlLLtl~-l 
iltl 'ttJL~n 

L~tl~tl.,,{ '<;I-l~tiiltl~ LL~t LL~1-l tJtl3.Jru (2533: 1) L~~ml3.JVl3.JltJ11 411tl-l;Y11~m,f1nMl Vl3.Jltlt1-l 

411uA~13.Jlt;1~VI~tl;MmnTro1'!1tl-lnTIf1nM1Ltl1l1-lL1~1~~tl'lnTI1~mtlm1'<;l~tlU 
tl-l~n1tru 1~';tl (2541) '1tl~ml3.JVI)J1Edl 411U-lt,1-lm~f1nMl Vl3.JltJt1'l 411LLtlw,tntlU VI~tl 

tl~"tl'::ntlU~~filLL~~-lt1-l~n1tru.,"'VI~tlm3.JltWlJtl-l~mwm~f1n1tl il'iJ~!.1 m'~lLittl~ltlmtlt-l~t-l~il'<;llmtUU 
m.,f1~1!tl m "I1lL1f\1V1~tl'1'lL1f\1V1~'l'l t~Al.,~tlL."ftLiJtltl-l~"1)J£)tll'ln11'l'l LLi1~ml)JLUM!iluJ)JlnnUtl!.l 
LL~~~L'iJtlLW!.l-lWtl~'<;It tfltlm'LmtlULYitlUnULnru.n Vlitl tfltlmn.h::~ VI~tlUtlnml)JLtl~tll.mtlf\-lL~tl1nU 
nTIf1nM1L~ 
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ir~~ mtlJ~Ul1fl (2545: 82) '1~~ml~...,~.n~-ll q}ltl-lirn-lm~flmfl ""~1~i1-l q}11h::ntJ1J q}ILLlJ~ 
""~fl"l~a-lLnq] l~ ~\I LmJ-l1JflnamW11VM~tla~flU~nmu.,"'lIfl~mmn~~lL~U~mtle.Jflm~~lL\1U\l1U 

1~~ru LLn~Ln9J (2546: 26) 1~\1m1~""3.Jlt1-l1 q}ltl\l;~11\Im~flmf1 LUU~\I~LLa~\laml::"v1~fl 
t.J...)J .. • 1..1 • 1 '4. I" "" • ... I ~ I ..01 

amVm1"r04'r1Ln~'!JU'VI~mufl~ULLlJfl\l Lu 'VI~tla::'r1tlUflnmu::m~~lLUU\lmtlm\l L~flm\I'VIU\I 

fhtrn,nulJ;;~lJm~flmf1 (2545: 16) 1~tlfi1J1t1-l1L~tl\l~lniicn~m1~'VI3.J1~'!Jtl"q}ltl"*"t~'VIfl1n'VIfl1t1 
~~ w 

Johnstone (1981 : 2-5) '1~a1lJ~mftu::'!Jtl\lq}1tl\li~\I"lIIt1"\1L~lhm1~"v1~1~"v1~tlf11~m3.J'!Jtl\lq}ltl\l;~~u 5 . 

" m::n~ ~\Iit 

1. q}1tlA;rtl~aTIaUL'r1f1L~mnU~\I'VI~tlamW~fln1f1'i1~l\1n1\~'1 q}'ltlA;r'il\l"\1a1~aUL'r1f1~\ln;rtl\l 
LUJuEh bj~lmil!tltl (more or less exactness) LLqJbj-.s1LUU;r'il\l\ln;rtl\lLUJuEhLLt.LUflUtl~l\1fl::L~tI~ ~t11U 
(precise) 

2. q}1tJ\I~LLq]nih\liJ1n41'mlJ~ L~11q}1tl\l~LLfltq}1LLtrr"'t 'l~a1~UL'r1f1LLfl~"t'ltu"'mf{~L~mnU~\I'VI7'i1 
amW~~n1f1L"v1iitluq}1LLlJ~ ~\ll\1"1~LLa~\li1\1tfi3.J1nv"'mfn4::'!Jtl\l~\I 'VI~m.h1n!lm~cl~n1~~au hfln1f1 LLq] 

q}1tl\lin'WL "v1ii'ilUq}':lLLlJ~L W'f1tq}1LLlJ~:: "~a1~aUL 'r1f1'!Jtl\l~~tlam~41tl\lm~fln1f1L ~tI\I~lUL~ m (fact) 'W 

al3.J1'rofl11lmw t~tI,)1~YJn~lU l~ LU'!Jru.,~q}1tJ\I;LWm~~1~q}1LLlJ~L~m~'iI\lnu111LaU'ilLWn1W~1~'!Jtl\l~\I 
'VI~tlam~41tl\lm~fln1f1 

~ ~ I 

3. fl1'!J'iI\l411tl,,* (Indicator Value) LLa~\li1\1tfi~ltu (Quantity) q}ltl~41tl\lLLa~\lammi~n1f1LnUfl1 

q}1Lfl'!J "v1~mWm~ltuL~h~u 'W11~~fln1f1iJtLWamwL~\lm~ltumtlt'lWl1W LLfltn1~LL1.lflm1~"v1~1t1fl1'!Jtl\l 
4l1tJA;r'il\lLL1.lflml3.J"v13.J1mmtlULYitlUnULntu.n"v1i'il~1q]~u~n1'VIU~ '11LLfl'l LUiltlUa;,,,411tJA ~~Um~a~l\1 
q}'ltl\l~;rP.l"iinm-mu~"113.J"v1~1t1LLfltLntu.nL~mnuq}1tlAP.l~l\111~LiJU 

" " 4. fl1'!Jtl\l411tl\l~LLa~\la1~aUL'r1f1 tu ~~mn'VI~tl"ll1\1L1fl1 (Time Point! Time Period) q}1tl,,*LLa~\I 

fll'!Jtl\l~\I"v1i'ilamw~;r'il\lm~fln1f1 L~W1::~~'VI~tl"llI\1L 1fl1~n1'VIU~ ujtl111q}ltJAYi~~""ln~~L 1fll "v1~tl"ll1\1L 1m~ 
qJ1\1nmmmtlUL YiEJunu 'O,l::LLa~\li1\1amWml3.J L1.l~wLL1.lfl-l'!Jtl\lam~41tl\ln~fln1fl1~ 

5. q}1tl\l;LnU"v1t.L1t1~11U (Basic Units) t11q}1tl\liLLfl::mLL1.l~ "um71~~iim1~LLq]nih\lnu m~ 
tl'13.J1Uml3.Ja~wuidjum1~a3.Jwui~t'VI11\1q}1tl\l;~\I'W\ln4ltl\l ~\lttu Johnstone (1981: 5) ~\lLautll\1 
trn1~tlLfh.rrnJTI3.JLLfl::1L"'f1~~tJ3.!fl~LWq}W\li t~EJ ";rq}'ltlALW~'lEJ~~lmum{'~EJL~tla;'\I'r1t)1f~ 

""lnml3.J'VI~lEJ'!Jtl\l 4l1tJA ~iicfl.xt1qJ1\1'1nu thtrn\lluflru.,"m'7~nml1fln1flLLvI\I1fl9i (2530: 18) 't~ 
" I 

n~11'h m1~"v1~lEJ'!Jtl\lq}1iJ,,* t.LliJ::tmntJu~1EJ"'nmu.,";;"1fi'tlJtl~1~tlEJ 2 ilitn~ ~tl 

1. ;rtl\lrl1'VIU~LnUm3.J1tu mtl~~~LiJUq}1L'l'!J '1~ 5j""lILwn~~mEJ~tlml3.J LLflt lUm~~ml3.J'VI~lEJ 
... ... I '4 AI 

"1q}'lL'l'!J'!Jtl\lq}1tl~LLq]'l::q}'lit'O,lt4lfl\ll113.J1LmEJULYiEJUnULntu.n'VI~tl1.lmmuYi~~';1 L1 5j~--trU'O,lt 'Wa1~~{lUtln 

't~11 "1q}1Lfl'!JYi~~~Ufj\I'VI~tl~1 
2. ml3.J'VI3.J1EJ~tJ\I1Jtln t~EJiiL~tl~ 't'!Jam~~n1nu mh1~tl "1411tl\l~'i,lttl\lUtlnm1~"v1~lEJL~Wlt L~L'!Jq] 

~u~ ~~tlU~L1tu L~ "v1~tla1~ \~a1~'VI~-l'!JtJ~::uu~41tl\lm~q]~1'i,l m~ q}1tl\li~lUt'lWl1W'r11\1m~fln1f1'!Jtl\l 
m::L'r1f1"~ ~\I'VI1~/~5jm" L~ LLfl~~UnTI~n1f1 "~LW~ ~\ln~~tl~numLLili ~ ~tJ~fl~'O,l~~Ln~~Ltl\l 
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.. 
afl~fl~fl~n1J Johnstone ~.nt~fl 

1. 4l1tl~~~t L~~mJ~~5j~m!tru.,~1'1 LlJ L\\U~~tlJ'ltL~\\L~,,.ntL~lt~~~tltl.rufln~.nltJ~tLBtJ~~~~ 
nl~~~m!tl 

2. 4l1tlA~LqJn~h-lnuntJ411Lu.h ~-3~uJ';htlnMru.,""[J-3411tlA'l::titlm~ttutflfllt1nuntJ911~~thf)tl £jml3-J 

uth~\\ (Variation) L."tiflUn\\ LL~~~ 2 9l1~n£jml3-JLLqJn9h~n\\ m111flB ~1Utm:: \~m'3-J"'3-Jlt1L~~l::fltufi' 
(Value) u~~t UJ\~ml3-J"'3-JltJ L\\~nMtutm'llJ'l::LSj\\ LL~:: LW'11~il'l~nW~'13J 9l1tl~~~:: L~ml3J"'3JltJ L\\L;~ 
th::L5j\\3Jlnn':h~~:: L~ml3J'r13-Jlm"~l::fil'!lfl~\\ 

3. 9l1tlA tl~fltutln~L;M3-Jltu 9l-ru~11'OJ:: L~911ti.rutlnfltu~m~nu.,.",tl~~9itl-3mrl~ LL9l'OJ:: 

LwnmJ~L;M3-JltuLyh~\\ 't3J~,tLWnTIl.mmtlfltutlmnu.,~mW~tl3J~ L\\L;~fltuTl~ 
4. 4l1tl.ll~\\~nl!ttu.,-i1fl'll1LYh~\\ ~tl fi1'!ltl-3411tl.llW.ll\\,t1~L1~1 L~L1~lmi-3 ,t1-3L1~1~Li"'OJ::~\\ 

"'~tltll~\\tl~n1J~~.",tl~~411tl~nl~~'OJ::1~ 
5. mtiALwmb~sm t\\n,..miWll1~ti 

L~tl-3'OJlnm'~n1!tl£j'lltl1J1iltln11~'!I11~ ~~£jm7a;'~LL~::WilJUl411tl~m'flnt;'~\\LW~'\\1\\3-Jln ,xn 

m'l~n1!t'~~Ll1t1LLfl::9l1~th::Ll1f1~~LLtJnlJ'l::LTll1'!1tl~411ti~im'~nM1L1U91n9l1~nu9113JLntu.n~L(l\\m'~~LLtln 
mtLTll1 

\\tln'OJlnd Johnstone L~LLti~lJ'tLTl'r1'!1tl~411tl~'r11,mn~nM' m,utl~m::LTl'r1'l1tl~911tl~it~tlmfftJ 
I I *' I ., AI II 

U,"':lnl'l Li" 4l1UlJ'l9l1~fi1l13-Jl L~nl"'\\~LtI\\Lfl~tl~i m'lutl~lJ'::L1ll1411tl~iw~it~lLL\\ntltln L~LtI\\ 4l1ti~i 

4l1LL'r1\\ 4l1tl~~L~EJ1 LLflt411tl~~~a3J (L~tl~\\'r11 'OJ~afi91tl~ Utl~ Ua1~ fl\\3Jru, 2533: 5) (Hl,xn~lU 
fltu::nn3-JnTInl'flnM1LL~-riflq) , 2530: 19) Uflt M"rn~l,"lJ~~fl'm'n~, 2544: 10) .. 

1. mtl~411LL'r1U (representative indicators) 

4l1tlA4l1LL'r1UdLi~I,"4l1tl~L;3-Jln LU~1,"1~EJ ~u1JivrnUtl::-3',"1'-3UN\\ mtlA911Ul1U fltl n"~~tln 
Lm411LLm L~411LLmmi~3J1LW4l1LL'r1UL~eJ'htl~ "'~fla~tl\\ L~L~U~~mtl~n"~nt;l .. , 

2. 4l1tl~L~tI1 (disaggregative indicators) 

4lwAn"f1nt;lth::LTl'r1~atl~f)[J 4l1tlMtJn1l13-J~lU\\nmm3J1L~EJ1'1U9lfl::mU'r1U~'OJ:: L; 

4l1LL1bt~4l1Uthmi~L ~tltlm.ntlL~tl~~ 4l1tlAtrn:LTlmi9itl~mfftlml3J"'3-Jlt1'l1tl~LL~fl::4l1LLthL ~tlflm.ntILL9lfl:: 
~1\\ mmL9lfl::fl~~lJ'l:mfltJ'lItl~'l::tJtJn"flnt;l LLfl:: L\\."~nm'411LL~nl.,,u~m9lfl::411'OJ::LiJ,"~a'~ln411u1.J' 
m~'"'1L~tlSjL~5j~mJfl.t,n," L,"~~'m~4l1ti~ 
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., 
3. 9l~tJ~Na3-J (composite indicators) 

mtJMLVl3.Jl~n1Jn-m13.J1LiL~'nJ1Jm~f1mflfltl 9l1tJANa3-JVI~tl~~tJATl3.J am~m~';"'tl,]4t'1tJAm4~ 
dLU~nm~3.J~~LL1.hYll,]m,f1mtl~1~1~VI~']Lil~1~n~ fil~~~'!Ii1']~1tJ~~::LU~filL~~~'!Itl,]4f1LLlhYi\t13.J1 

1. m~i~L~m.h~L11Y1ill3.JYltl1tD~1J ~']LLtJ,]4f1tJ~1~ 31h~L1lYl fltl 
-.".,.., 4; Pt.. .*",X-i A "..... ~ 1.1 m1J~~l~i1~~~ (input indicators) Llrnil11J\T1lrILLa~,]t)M~~lJtl~'!Ii1,]·m.n . .Jn-ntlmtl 

II AI • ... 

1.2 4f1tJ~~1~mnJ1~m' (process indicators) LwmtJ~LLa~,]~.mn-nfilL\l~,]~i~ilfJ~qll']'1 

LW~::1J1Jm'~mtl 

1.3 4f1tJ']~~1~NflN~il (output indicators) Lu~4f1tJ,]~YiLLa~']~']Nflawn ilflfJ~~~Nflm::YI1JYi 
Ln~~ L~~1JnTI~mtl 

2. nm~LL~ntmL11Y1ill3.J~mtru.,"'ilm3.J'!Itl,]mtJ~ ~']LLtJ..M1tJ~1~ 2tmL11Y1 fltl 

2.1 4f1tJ~LL1J1Jtlml~ (subjective indicators) LW4f1tJ~LiL~n'mlYhtn~n-n~,]5jml3.JiL~mn1J 
L~tl,]Yif1n1tl UJ3.JlmXn n-n\lm3.J4f1tJA5ja1~Yhtn1~m,lItN L;n~mutlllnLm-nnLl4f~ft~ h ~~ 
LiL~n-n~mtlL~Wl::L~tl'] 

2.2 4f1tJ']~LL1J1J1.hU~ (objective indicators) Lu~4f1tJAYi5jm~m3-JH;~L~~ LLfl~'W~a1~Yi 
un1111m,IIi1,] Li1~lmtlllnL~~l"nUl~~ft~ L~ ~:: LfL~fnnJ,.::~~ ~~ill3.JLLfl::nl"m.ntl1JL~tl1J 

~nTIf1mtlYiLWnTIf1~~w~l~~ 
3. nm~LLtln1h::L11Y1ill3.J1nn1')a-n,] ~']LLtJ,]4f1tJ~"'t~ 3 1h::L11Y1 fltl 

... ,_; ... • ~_.'" I _~-! 1I.r .... 1-'" ...... 1\ II ~ 3.1 il11J.J'Dil1LLYI~ (representation indicators) Llrnil11J.J'D'Y1ff"r1,]'!f~~lnil1LL1nLW~']il1L~m LVlLlJ~ 

4f1LL~~1LL1h~~'l Yi1Ji1namtnL..."VIim.n3.Jlrn'!lfJ,]fffl~IIi1"n-nf1mtll~ 
., ~ 

3.2 4f~LLtin (disaggregative indicators) Lw4f1tJ~~atl~fl~1t1numLL1hmmw 
., , " J' I 

4f1tJ,];ElfJ~ 1~~~4f1tJ,];EltlmLqlfl~4f1Lu~~a"::qlfJn~ LLfl::tJ']lI~m.it~'!IfJ,]afl1~lItl,]m'~mfl 

... AI II I 

3.3 4f1~TI3.J mfJ 4fw.m.n::nfJlJ (composite indicators) Lw4f1tJ~Ln~~lnnm13.J911LLtl""'1'] 

nl'~f1nltlV1f11t1'l9i1L;;1~1t1n~ l~tI L~J1V1unml3.J'htitll'!li1,]9i1LLtl'ill3.JYiLU~~7" 9i1tJ,]~dL~ 
a~LYlffYi5jflrnfh 5jml3.JLYi!J" LLfl~ml3.Jm,]~"n'h9i11.lAffil",,"flLLm C"Lwtl7t1!m1qlilm~ 
11']LLN~m,f1n1tl m,rhnlJ ~~ill3-J~LLfl LLfl~mW'n:~~m,f1nltl LLfl~Lu~Yi\lm.J Liff~ln L~ 
i1'OJ~W 
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4. m~~~LL~nm~L1l'f'J911~~m;~ibLLlJ~L~~TI.:l~1U~ ~.:lL\U.:lmU~9l1~n~LWnm~L1l'f'J L~ 3 1n f1t) 
AI A. ... ... 

4.1 ~1U.:l~L\~ntJ~~L1l'f'J911'-J~~~tJnwJ~~t)-3~1LLlh ~-31mt~~L\~n L~ 4 tJ~~Lll'f'J f1t) ~1U.:l~lll'-J 

UqJ~9i ~1uAL~t1.:ltlll~tJ ~1uAtlll91~111fl LL~~~1UAtlm1~1\l tll~1U~n~~m;1~-n.:l~ln~1 
LLtJTI~~tJ L~ ~1u,Jm~~n1!tlYi1~~~5h~~tJn~1~911'-J~1LLUnlll~1t1 

4.2 ~1u,JLL~nm~L11'f'J911'-JtJ~~L11m1£l-3~1LLm ~-31nd~~LL~n l~ 2 m~L11'f'J f1£l ~1u.J~9i'£)n~~-3n-3 
~1111~ m "~L1~11~L1~lmi.:l LL~~~1U-3~m~L~£llllVl~LLfl".:ln.:J~111W1~dMW~191" m ,j1.:JL1~1 
L~L1~lmi.:J 

.. A .. 
4.3 ~1U~LLtJntJ~~L11'f'J911'-Jflma'-JU~m~ii~~£l.:J~1LLm ~.nmt~~LLtJn L~ 2 ~L11'f'J f1f) 

9l1U~L~tJ1nlJnTILL~nLL~.:J ~-n~ln91wJyjLiMf11~ii9i1Jf)n~n~n"m~~1t1'!1f).:Jif)3J~ LL~~911 
u~\JL~tJ1nlJnTILL~nLL~.:J ~-n-3~ln911uJyjLwm'-Jlmm£lLWf11~ii9ilJ£ln~~tiln~1-3 

5. nm~LLtlntJ~~L11'f'J911'-J~n1!t~f11~f).:J4bu~ ~.:JLLU.:J~1U~"'t~ 2 ~L11'f'J f1~ 
... ..., AI I 

5.1 qJ1U-3~~'-J\l~ru (absolute indicators) LiJllqJ1U.:J~Yif11'!1tl.:lqJ1U.:l~tJtlnm'-JlmYiLL~'il~.:l LL~~31 

ml'-JV1'-Jlt1 LllqJ1L£l.:J L~ ~1\l1\l h.:lLir.m 
...., ., I ., 

5.2 qJ1u~tr'-JW'f'Jn VI~f)qJ1U.:l~tl91~1~1\l (relative or ratio indicators) LWqJ1U~til'!1f).:JqJ1U~ 

Lwm'-JlmLYitltJLfitl.:JntJf11~ll L~ ~lll1lli{m~t1lliitlfl~.:Jflll 
6. nTI~~LLtln~L11'f'J911'-J'-J191~S'llm~LmtllJLYitllJ LllnTILLtJ~ml'-JVl'-Jlt1 ~.:JL\U.:JqJW~"'t~ 3 m~L11'f'J ~f) .. ... 

6.1 9l1U~~.:ln~'-J (norm-referenced indicators) VI'-Jl~t1.:l~1U.:l~31m"L\tJ~ml'-JVI'-JlmYi~tJntJ 

n~'-J 

6.2 qJ1u,J~.:lLnm'; (criterion-referenced indicators) VI'-Jlt1t1.:J qJ1uJyj31n~LLtJ~ml'-JVI'-JltJLYitltJ 
ntJLnm';~fhVl\l~ 11 

6.3 mu,J~.:J~ (self-referenced indicators) VI'-Jlt1t1.:J mu~31nTIL\tJ~ml'-JVI'-JlmYitltJntJ~111W 
L~'-J m ,,~ VI~tl,j1.:lL1~1~iil.:Jnll 

7. nTI~~L\t1m.h~L1l'f'J9l1'-J~~m~1~mu,J ~.:JLLU.:JqJ1U~"'t~ 2 ~L11'f'J f1f) 

7.1 9l1~L~~.:lml'-JVI'-Jlt1 (expressive indicators) .. 
7.2 qJ1U.M;lll1t1 (predictive indicators) 

... I AI A 
Tmru1llnTI L~~~~"'wn LL~1 LW«llii£lltJtJ.:J~~qjf).:lt)~n.:J1nm~Yi'O,l~-n.:lm;1~'!Itl.:JLLii~~1\l~£ltl~.:J lllnTI~-n.:J 

qJ1U.:l~L ~m.J~~ t~'If~'!I£l.:Jm~ 1~ t~t1m~~71-3911U.:J~l.h~Lll'f'J~31 2 LLtJlJ ~£ml,,~71.:J911U.:l~L\1J1JLtJll911LLY1ll 
(Repr~sentation index) LL~~m·n.bqJ1LLtJ"~lll1llVl~.:J'-Jl~ff'-J~~lllnll ~.:l3Jn L;Lll.:llll1~m~tl.:J 1~~£)-3V1~.:l 
t~m~m~ 

m,.~-n.:lqJ1U.:l~LL~~n,.nhqJ1U.:Ji'-Jl1~31"~*VI'-Jlt1V1~1t1tJ~~m,. l~LLri L~tlm"fhVlll~llttltJl~VI~£l 
191tjtJ"~ff.:Jfi L ~f) m~9i~ 9l1'-J LL~~tJ~~L~llt-J~m,.~~m~~n1!tl L ~tlm'~~~l~tJVI~tl LmtltJL Yi tIlJ~~m,.~ ~ 
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m7f1nlf1LLtl::L~am71~mrimnlJm-m~,.nm~f1nlf1 ~"ffa~~t\'a"nlJfhmh;)~'h ~';)tl"iff1~17t1 LiL~~" LU 

~LLlJlJm71~tJ~';) vl1.JLL~::n1'~1~tJ'r11"m'If1nlf1~"m~ 'li1~'v1~a 'liLUU~';)tl"ij:;~lJmj~~~:m1jf1nlf1'n~~" 
j:;~lJmj~~U1Lf1j~n~LL~~a~~~nL~ ~'Jtl~itJ~LtJU~~~Liw~~,"'v1~affttlJa'iWt'1tllf~ ~~mj1~mL~:; 'li 
ffttlJa'iUn1'ITi1\m~i1ll!'v11'r11~mTI~tJ~'JtJ (ru'l"~~fin~ lJrutJ~1~n , 2544: 124) 

1mnn~i1~~el~~1~'Jtl~ij 3 1n (L~el~Um ~~i1ila~ LLtl:; utl'N ihuJti1, 2533: 13) L~LLn 
1. m-m1'v1u~iim~~'Jtl~ ~1LLUneleln L~LiM 3 1fim'l" 

1.1 m'l"fffl~~'Ju~~L~m..h:;ltJmt'!la~m'l" 'li (the . pragmatic definition of an indicator) 

m'l"ff-!1~~'Ju~iu'l":;L11'r1~ij 2 LLlJlJ LLlJlJLL'l"nfiel m'l"L~eln~'mUj~1U'Jumi~~'v11L~'v1~a~ijel~~1 'li LLlJlJ~aa~ 
fia mnhLm~,;)LLm~1U'JU'v1~~~1~a~'v1~m'J~nu ~~1nmTI'J~nU~1~1n~aa3J3J9il1UlJ1~U'l"::mn1~'JLLUj 
L'v1~Juijm1~a~YM~nu nm'J~~'JLL~L11~nri1\m~~L~a 'l,nu.nu1~Hnu 'l~.numi~l~m~Wl:; 

" " A 1nafl~~'Jtl~U'l":;L1)mt5j~~elelU fiel m'l"L~an~1LLUj 'l~~1LLm'v1U~~£)mj~a~''J~~'JLLU'~1ni£) 

f(~~9iJlU~U 31n~~ua~nlJi£)~'03TIru1'!J£)"LL~~~~fl~ ~~ 'liYi'f1Uflm,il~~flfl~ tfltJilfl£I~ 
1.2 m'l"a-!1~~'Jtl~ffi~tJmfitJiari1'v1U~'r11~'r1tllfD (the theoretical definition of an 

indicator ) 1fim~mfitJm'l"~a3J'v1~£)mTI'J3J~'JLL~1U'Jumi"Li1~1tJnu t~tJ1nm"m1~L~'!J~ruil ~~~'JLLU' 
" " .. 

L'v1~1~tJnL~an~1il1~~1~lJm13Jri1f1ll!LL~~ijm1~a~YMn'n:w;h~nULLtl::nu LL~~LL~~:;~'JLLtfnXU'03~ijfi11-i1'v1,rn 

nTI~£)n~'JLLm~el~umfitJ.flUL~.mtl~~ LelnffTI-l1U1~tJ 'v1~fJLLU1m1~~~~5jeJ~LLt\'1 
1.3 nTIf(fl~~'JuJt~tJmfitJim~m;M:;~n'; (the empirical definition of an indicator) 

II II I I II II 

m'l"a-!1~~1tl";1mt~~1tJ~~"nlJ1fiYiatJ~ LLiln~1~fJ~Yi"h 1fim'l"afl~~1tl~;~1n;fJri1'v1U~L;,mtlM~ttu m'l" 

L~£)nri1'v1U~~1'v1,rn~uri1'v1U~'031n~1~lJm1~a1f1ll! ~1U1Sm,a-!1~~1tl~~t~tJmfltJ;£l~~L~~Ujt~n,;,Xu 
ri1'v1U~~1'v1,rn'!l£l~~'JLLU'l"LL~~~~'J t~tJ1nm'l"'r11~ffi19iLiM'v1~n L '!iu m~1L~'l"1~a"fimtneJlJ (factor analysis) 

LWilu ~.n1iT1~LW1fim~~bL~fJ~el3J1n~ff~ 
n~11t~tJff,u nTIf(11~LL~~~u1~1tl~ t~tJ~1LuijeJ~ 31S 1nLL'mWnTI~£ln~1LLu,;j5j£l~'v17eJm' 

''J3J~'JLLU'l"~1U'JU'v1~''Li1~1W1ULL~11-i1 Lu'li 1n~ff£)~ LUUm"13J~'JLLu,~ijm13Ja3J~Unnu;i"JtJ1n'r11" 
~ruilf11ffil{il1~ielri1'v1U~L;,mtllf~ 1n~a1~ LtJum'l"ai1~~'Jtl~t~tJmfitJ;£l~~L;~m:;~n'; ~1-i1~11Lt1'l"1t~ 
LLt\'1~~nq3JmLLmt~tJ£l1fi£J'v1~n'r11~i19i UJ11'03t 'lmnnTI 'l~nil1~ nTIafl~~1tl~ij~~flTIfhit~~~ 3 wm, 

(Johnstone, 1981: 6) fi£) 

1) nTIf1~L~£)nmLL~~:;£)fuJ1tJamWnTIn!'r11~m'flnM1 

2) nTIa"Lt1'l"1~mLLm~1"'1 Li1~1tJnu 
" 3) nTIri1\m~fi11-i1'v1,rnil13Jrl1~lJm1~ri1f1ll!'!J£)~~'JLLm 

2 .n1jfi'~L~£)n~1LL~LW£)~fimtnellJ'!Jel~~*flnlf1 
m'l"f1~L~£)n~'JLL~LWel~t1U'l"tn£)lJ'!J£)"~~*fln~1~U ~t9i£)-n.h~1LLmri1f1qj~Lri£J1ifJ~~3J~~1 

'l"'J~nua-!1~LiJu4btl~~ ~1£Jm'l"'l"tlJt)ru~nlfrut'!J£)~~~~*flnM1£)~1~i~L'03U t~£Jmfi£J~aLaU£)'r11"'r1tllf~ 
L£)naTI~1~m£)nTI~~m1~L{;u'!Jel"~L~m'if1qj ~~~'m1~nLgtJ~nm'J3J~1LLili'!J£)~1U1U~3J1~ LYmt£l1'03'03tl11 

'l113J tU~f1,"'!Jel~~"~*fln~15jm1~oilJfif£)u (Complex Concept) LL"tmn 'lunTILLU~m13J'v13J1£J 'v1~"~1n~u~~ 
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W~17m 1fl ~L~ Em~'m1J~~"'1'-J1~n t ~1~ LL~~::~m~n1Ym::~*f1mf1 1~ m~ Eln~'lu.1.h t l1fl~El1.J flq'-J u.~~:: 
~m~n1Ym:: t~,r~dm~\-1~nL~f.J.:Jm'l t~4f'lLLtl~\-1~lf.J4f'l~*1~~m~n1Ym::Lfimn~LL~::4f'lu.tl'l~)jm1'-J 
fl~l~Lfl~el~ L~mTI~'-Jln L~tl t~~4f'ltl~~qw~ml'-J"'el~flt\'tl..,n1.J~~mtru.,"'!I£l~~*~n1Yl'-Jln~~~ 

m'lfl~L~tln4f'lLLml~f.Jmtif.J~tlL"'~tl'Y11"''Y1t)1YD Leln"'l"~l"''1\-1~tlm~..,ml'-JL~~''tl'''~L~m'lflty~~ 
flTIL~EJn4f'lLLm tl1mtl1.Jflq'-JLL~~::~~n1Yrn.."'1Itl~~*f1mf1 ~..,9iEl.n1~m~f.J..,n". t~4f'lLLtl"~~~ln~*1~ 
~m~n1fm::Lfi mn~LL~::4f1LLtl'l~)j ml'-J fl~l ~ Lfl ~ tl~ t~m~1~'-Jln L Vi'llm~l'il tl1'-J 1 ~Yffl1l "el.:Jri~*f1n1Yl)j 
ml~tl~ (Complex Concept) LL~::f.J1n l~m'lLLtl~ml3M'-Jlf.J 

3. nTIril~~1n'l'l'-J4f1LLm 

inm'l'l1'-J4f1LLtl'lL.ul~1f.Jn~L~tl",71"'4f1tl..,~1~f.J~1 Ltl3!n~:: t~n~tJ~ 2 in fitl m"'l1'-J'Y11"'~'lfflrllil 
AlIi A t __ : ... .., k II" ~ 

(Additive) u.fltnm'l'-JLL1.J1.J'Y11f,1m (Multiplicative) ~..,mn'l'-J'Y1'" 2 'lmuJ"tJilnfl"'L1.JEl..,~u.flt1ilqmt"''''fl 

m,. t~u.iln~l..,n~ n~11t)tl m"~1'-J'Y11..,fl'lfflmq})j;;Elq}nMLntl..,9i~fitl ml'-Jfllf1ty"tl"'U.~flt4f1LLmf{1'-Jl,.n 
'Y1~LL'Y1U\-1~el'lf~L'lff.Jn~ 1~ LLflt3!n-oat)j1q}qtl~::f{"'~L~mmf.J1.JL~f.Jmt1.J1.J~"'u.~ 2 -m.nA~ ltl11 t~L~£l~*f1n1fl 
~~ ml'-Ju.q}n~1.:Jn~fimi1f.J a~mTI1'-JLL1.J1J'Y11f,1m)j;;tlq}n~.:JLntl..,9iufiel nmtl~~u.tl~"'~l"el",4f'lU.tl'l\-1~'" 
UJm-oa'lf~L'lff.J\-1~el'Y1~LL'Y1~n~ 1~ nTITI'-J4f1LLtl'l~1f.J1fin~n-oa:: t~ujtl9iel..,n-,.mnf.J1.JL~f.Jmt1.J1.J~"'u.~ 2 ,.::1.J1.J 
J' 't. I I .. .. I .., I : I -' A... I ..... ~. II I 't 
"~Lu 1TI~"''-Jmq}11.J''''fj.:Jmltlmt1.J1.J~'''tl~mY11 \-1"elfl~LW'ltlf.J~::L'Y11 L,. 

4.nTIril~~~1\-1trnml'-J~hflty"el.:J4f1LLm 
m"ril\-1~~~1\-1trnml'-Jalf1ty"tl"'4f1LLtl""'1'-Jl,.nl'il 1~ 2 in fitl ril~~ml'-Jalf1ty"el"'4f1LLtl,. ti 

LYhn~ (Equal Weight) U.flt ti~l~l..,n~ (Differential Weight) alwnmnril~~~lmXnml'-Jfhf1ty"tl"'4f1 
LLtl'l tl1~l.:Jn~~~ m-oa t~fim'lW~l'lml4f~~~l~f.J~L ~m'lflty (Expert Judgement) in1~ml'-Jalflty'!ltl"'4f1 
LLml~f.Jw~TIml~lm1~1 (Time Taken) \-1~tl~l t~~lf.J (Cost) '!Itl.:Jn".m::l'iln~nn'-J t~'1~L~m.utl..,n1.J4f1LLtl'l 
~~ melinnTIt~imJ~LiM~n'; (Empirical Data) ~1f.Jinm1lLfl'l1~Y11~fl~m~~f.J£mf.J~::L~f.J~~..,d 

4. 1inm'rri~1,.ml4f~a~1~f.J~Lim'lflty (Expert Judgement) L1Mnm~l~mlfl..,ml'-JL~ 
'!Itl.:J~L~m'lflty t~L~tl..,~9itJ..,m,.f1n1fl~~'1 ~..,m~~::Lu~trni~f.J\-1~tJtrml"'LL~~~L~mitJ.., l~f.J tl1"''-JlimL~flt 

~ , 
fl~L"'~tJ~1\tl\-1trn"tl..,4f1LLtl'l LLt\'1~\lW-oal,.ml\-11.uel~~~1f.Jn~1~lL~~f.J\-1~eln"'£li1tl'l1f.Jfl..,ml'-JL{1~ \-1~tlm~ 

t~LL1.JtIf{tl1.Jm'-JL~el\-11~TIelf.Jfl~~q}el1.JL~~~1f.Jn~1\-1trnml'-Jfllf1ty"tl"'4f'lu.~ ~£ln~lndm~ t~nm~ 
LW'm.Jt/'-Jln~ L1I'u nTI t~L'Y1fliiflL~flYhf.J (Delphi Technique) L~ela"'1~\-11 \l~'Y11'-J~~ln~L~m'lflty l~f.J UJ 

9itl"'L~itymtl~ LLt\'1~~litl~~~.:Jn~11'-Jl t~\-11~~lmXnml'-Jfhf1ty"el\lU.~~::4f1U.th~El ltl 
4 . 21fim'l1~ml'-Jalf1ty'!ltl.:J4f'lLLtl~ (Measure Effort Required) l~f.JW-oal,.ml~lm'lfll 

(Time Taken) \-17tl~lt~~lf.J (Cost) "tl..,m,.m::l'iln~m"'-Jt~'1 ~L~f.J1;;el..,n1.J4f1u.tmi~ifin".df{'-J'-J~11 ({1 

L 'lfl,mtl~l t~~lf.J~Ln~~~ t~nTIm::l'il1.Jl..,ri"'1.Jl..,tl~l\1 al\-1-ru4f1LLmmt"''-Jlnn11~n4f1u.11'mit.., 4f1LLtmi~m,. 
~t)j~lmXnml'-Jfhflty'-Jl~n11\-1~mttlf.Jn11~n4f1LLmmL ~..,d~el~n1.J1.fuJmJel~~9itl..,nTIf1n1Y.J~'1 

4. 3inm,.t~itl~~Li\ltl"t~n'; (Empirical Data) LWm,.toM1nm7'Y11"'f{fl~t~m"iLfl"'t~ 

;;mJflL~tlril\-1~~~1\-1trnml'-Jalf1ty'!lel"'LL~flt4f1LLtl,.1~f.Jm~ t~\-1flnm"iLfl"l::~el..,~tl,.::ntl1.J (Factor 

Analysis) m~iLfl,.,~n~ntlf.JVi'r1'Jm (Multiple Regression Analysis) m"iLfl"'~~lu.~n (Discriminant 

Analysis) ~nTIiLfl'l1~"'\-1a~nml~iifltl~ (Canonical Correlation Analysis) LWIM 
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mh~ T~E.Ja~ 1~nTIrh~~J1ml'nml')Jthf1tlJ'Ilt),,~')u.tn UJSi~trmnru.n9l1E.J~,)-)1 flm~ Li1nm7 L~ 
~~~Siml.)JL\-1.)Jl~.)J.)Jln~~~ ~~~,.Ltl~nlJt)"~1h~nmJ\-1f\lE.Jtl7~m,;i9it).m~lml~\I L~ 1M7.)J~1~'!Itl\l~,) 
LL~~l.)Jl L~~1~1tlA 71.)J~\l1!'n.)J~~'!ltl\l~1tlM~~~Ul~U 91~tlfl~Umnh~1tl~~l~U~U 'ttl 
L;U7~1E.J~uqJtl 'ttl LUYll"tlDu~3!n~~ Li\-1~nm7L~\lYl{)1tiiu.~~n171Lfl71:Mftl3J~mlJ~nU 'ltJn~11fi!l LU~Um7 
11\1u.e.lU71tmm£l3J~L~tl~~Ulff1tlA 't.jMcrnnTIL;\IYlq1tii'tumnt1Jflnurnmu.,."tl~~*fTn1tlu.~~f1flL~tln 
ff1LLtl~al.)Jl·m Li1flLLqJfI~flru~n~ L~tl 't~~tl3JfI.)J1LL~1~\lmflE.J\-1~nm7Y11"afi~'tUn171Lfl71:Mfm;!flL~tl .. 
ril~flltlmXnml.)J~1"'tlJ'!ltl\l~1LLtl7 

5 .nTIm1~atllJflru1'llmtl\l~1tl~ 
'tum~lJ1um~~ulff1tl~U ~~m7tiit~\lLLfI~ 1~ml.)J~1f1tlJ~niu9Itlum1\1nfitl n179171~at)lJ 

flt\UllYi'!ltl\l~1tl\l~ ~\ltl'~nt)lJ~1E.J\-1~nm7n11\l'1 2 tl~l\1 fit) m7m~atllJflt\UllYU11E.J 't9imtllJLLU1~flYll\1 
Ylt']1fD LLfI~m'm1~atllJ;{1E.J1nm7Y11\lati~ tl ~1\1 't'ln9l1.)Jm'9171~at)lJ~1E.J1nn1'ml\1ati~LiJuLYhJ\I\-1~nf1u 

mtl~tl3J~L;M~n~a,rlJa~Uflt\Ullmtl"~1tiALY1~U ml.)J~1f1tlJ~LL~~~~tl\ln179171~atllJflt\Ullmtl.:lff1 
tl~\I£l~m£)lJLLU1~flL~\IYlt11tD'!l£)\I~~~lL~1f1tlJ Lvm~lnn~~lL~aJ9iu~lnm£llJLLU1~flL~\IYlq1tii 
~lflflt\UllYiLL~1 LYlfliifl1nm7Y11\lafi~filiJm~"ilL~e.lflnm~lSifl~1Yi~~U~J1't~ . 

~1n\-1~nnm~1~1tlA~\ln~11~l\19iu al.)J17t'l~lLiiun17mlJfl.)JLLfI~m1~atllJflt\Ullmtl\l~1tl~lu 
LLqJfI~91tlU~\lqJtl 'ttld 

5.1 n17m1~atllJflt\UllYi tUL~tl\l~1LLtl'lLL~~TIf1flL~tlnff1LL1h ~~~~~ulff1tlA9itl\lSimtllJLLU1~fl 
tUL~\IYlt11t~flL~U ilflru1'llYi LLfI~i1iim.)JL~.:ltlDu~m~tJn9itl\l -lflfl.)J atlflfl~tl\lnlJLth\-1.)J1E.J 'tUm7ltl~1tlA 
'ttJt~1u,nl71.)JLtl~\I"'n1f~ tl'~L1Wl '~~lJm'1fl mtllJLLU1f;fl LUn"L~tln~,)LLtl7 m,a-n\lUJL\J1f1mtlm'l 

LLafl\lfl11aJtlaJ~U~'l~wh\l~'mtl7 ~\lR\lL\-1fhd~1ULLqJ~t1f'm L~.r£)~1'Ifi'L~Siflt\UllYiLLfI~'t~~')tiA~Sjfl11.)J9I'l\l 
1'11E.J'tU (Internal Validity) .)Jln~U l~E.Ji1LL\-1~\I~Yl~fltl~l-n!tlE.J 3 LL\-1~\I ~~:ml L~fl11.)Jm\l1l1E.J LUflflfl\l \-11n 

~lLiiunmlfln17m1~atllJ\-1~i)"~~3!fl~1\1 (Johnstone,lg81: 55-57) 't~LLn 

n) fl11.)Jfl'ltllJflfj.)J LUm71(J1~1LLtl7 n171(J19l1LLtnL ~E.J\IlJl\1thU~\I UJflWlJflfj.)Jij~m\l'1'!ltl\l.)J TU";f1U~ 
9itl\ln17fTn1tl m~~::Ln~~lmmiim.)JL~.:ltlDu~m7 UJ-l~fl.)JL~E.J~tl \-1~eJLfl~tl\liltl1~ UJal.)Jl'lt'l1~ Lu~~iim.)J 
l1L~ 

'!l) ml.)J\-1.)J1E.J'!ltl\l.)J lU";f1U~9itl\ln17fTn1tl ijn17Ltl~E.JULLtlfl\lltl9l1.)Ja1'11Yi'!ltl\lL 1~1 \-1~eJ~lJn17fTn1tl 
'IleJ\lLLqJfI~\lfl.)J 

fl) ml.)JLW9l1LLYlU'Ilt)\lLLqJfI::9l1LLtl, n~11fitl iim.)J'!ltl\l9l1LL1.hiiL~~~LWff,)LLYlU~~'Iltl\l.)J1u";f1U~ 
9itl\ln17fTn1tl 

utln~lnd~\li1tl7::L~Uftl"'tlJ~41tl\l9l71~atllJL~tlflflfl11.)Jflfll~Lfl~t)U lum'1~ LLfI~ L~~.rtl3JfI~ij 
ml.)J1.ilL~tl~tl L'U fl11.)Jatl~fl~tl\l'l::wh\liim.)JL;.:ltlDu~m~ril~~ l1nlJtiluUl.)JL~\Itlfiu~m~ril~(J1l1 
nlJ~h~m.)JL~.rutlu~n17 LtJt(lum'1~9l,)LLtl7 m::mun17Lnm'l1J'l1mtl3JfI Lfl~eJ\lijtlLLfI::flt\Ullmtl\lLfl~tl\lijtl 
LLfI~fm:lJ')unm~m:mlfmo1f1 '1.)J ltl~\lnrm~lmlfl11.)JLW~a'mltl\l.)J lu";f1uqJl\l'1~m~~::ij9l,)LL1hlJ')\l9l1 
fl.)Jnutl~L~tll~~9l1tlMi1ml.)Jm\l.)Jln~u . 
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5.2 m~~~'J~~H)lJi8~t'l'h.u~8~m~~'Ja.J~'JUU~ L~8~~ln1»m~ tum~7'Ja.Jl1~mr~Lf)"rl~~'Juu~Si8~ 
........ I ...... ..I "I tt· 'to I" "', I T ~ I '" !! .. 

l1~lm1i fjf~U~t'l~'J1ia.JL~elU L1JLLt'l~mla.JLl1a.Jl~ffa.J Lumnn u L1fu~:mJ1fULL9In9l1~nU m~\'m1!tl~~~~~1~t\41 

"rlV~~L~V~Ll1~,d L~~lLWL~el 'loX~'JtJAvi~~SifltlU11Wffel~f)~8~lJLiJma.J1V 'lun-mlltJlia.Jl~ 
5.3 mWl~1~ffellJfltlU11'V'l 'luL~t)~m~nll1U~~1~i(nmla.Jfhf1ru'!Jt)~~1UU~ Luj'h~~UJSil1amnt\4,j 

., I ........I ., ..., ,I .'1 tt , "1_ '" "',I T ~ ~ ,I- <; ..I 
911EJm LL9InTILfl£)m1in1'rnLl1a.Jl~a.JnlJtlTIa.J1f1~'YIEI~mLLu~LLfl~Lull1a.J1V Lum~l LU L1fu~LEJ1fU LuUm::L~U'Y1 

~~~EI~~TIt\41~1~ffelU 

~n~~ ffi-ft'v mru~U11a (2545: 84-86) 't~n~11~~flt\4ffa.JU9i1Jt)~~1tJ~~~&1 ~~~::~t)~u~:mt)lJ~1V 
flt\4ffa.JU9i~tilf1qj~~qJEI 'tiJd 

1. mla.J~~~ (Validity) LUUmla.Jffla.Jl~t1'!lt)~~1tJ~~~~1t)flt\4an1!t~~~t)~m'i1t) l~mh~tJn~t)~ 
LL~UEh t~v~~~EI~!jmla.Ji1~~U~::L~U (Relevant) LUumla.JL~t)a.J tv~aa.Jwwri l1~mrimiEl~ t~vi1~~nlJ 
flt\4an1!tt\4::~*1~ LL~~mla.JLUu~1LL'Y1U (Representative) Si3.Ja.Ja.JEI~~f)·n:JlJf)qa.Jel~t1U~~ntllJtilf1ru'!lt)~ 
flt\4an1!tt\4.,~~~~ 't~tJ~1~f)~ti1u 

2. mla.JL~v~ (Reliability) LUumla.Jala.J17t1~~1~fl~n1!tt\4.,~*1t) l~mh-n41L~£)t)EI f)~LaUf)~11 
l1~mJ~il~f)~~L!lm';,m'i1~~1'lu1i1~L1~lL&1mnu t~v~~9itJ~Simla.JLWU~V (Objectivity) LL~::mla.Jf)m~ 
Lf)~tlU~l (Minimum Error) 

3.mla.JLWnt'll~ (Neutrality) ~::~tJ~"rlf!~lnmla.J"'lL~EJ~ (Bias) 

4.mla.Jl1 (Sensitivity) LUumla.Jffla.Jl~t1~~~Uff~~mla.JHuuU~ l1~tJmla.JLL~nqJl~~"h~l1li1V 
1Lf)"rl~1~tl~1.:i~L~U t~v!j~1vm~1~~!jmla.J~~L~v~LYlV-mtJ 

tt • "I. Itt "' ... ~ I ~ .. <;.. 't .. I • I 
5.mla.Jff::~1n Lum~l LlJ L1f (Practicality) fjf~¥11lJ~~~i1tJ~LnlJ'!ltJ3;j~ ~~lV (Availability) LL~::LLu~ 

mla.Jl1a.J1Ejt~..nV (Interpretability) 

L~EI~U'Y1~ ~~ff6~tJ~ LL~:: LLff1~ Dua.JtU (2533: 2) tili(n~luUa~m::'Y1~1~ (2544: 6) LL~::tili(n~lu 
UDtunTI~n1!tl (2545: 29) ~n1!tlu~::lEJ,!!U1Jtl~~1tJ~~'Y11~m~~n1!tl~ln,xnm~~n1!tl~~t'llvtt)vala.Jl~t1ff11l~1 
tJ~nTI~n1!tl 't~ ~~ 

1. nTIfillm~ulvlJlmL~::1~ll~ff~t1nTI~n1!tl ~;, 'loXSimla.J-ft'~L~u Simla.Jf)~La'Uf)~11 LLfI::91~1~fftllJ 

't "' I .l' 
~~lEJ fi::~1nffU1EJa.Jln'!lU 

2. m~nl nlJ LL~::m~U1::d~u ~::lJlJm~~n1!tl 111'V'lU~1 nD m~t\41 U ~::lJlJ m7~n1!tlSim~LU~ EJULLU ~ ~ 
i1~tJt)L1f1' l~EJm~Ln~~lnfilLWIJqJl~'1~~mV 'luLL~~mEJU£Jm::tJlJ milLnfl~ln11~'m~1~EJtrna.J1f19i ffm'V'l 

m'LU~EJULLtlt'l~Ll1~ld~lLiJu4ftl~!jm'rhnu~LL~i1~1~aEllJLiJuU7::~lE1~1~qJElL~EI~~~~::ffla.Jl·m~hLi'ium.,~~ 
nTI~ri1!tl't~tl~l~!ith::~'Y1nm'V'l 

3. m1~~rll~lJ LL~~m~~lLLunU~::L11'Y1'!ltJ~::UlJm~~n1!tl L~tJ,bvm::~u 'loXLn~m~~ul LL~::1i1V 
LttJ 'loXSinlma.Jmla.J 'lun~a.J~tl~~U1~~U 'ln~L~v~nuTIa.J~m7,n~nm~1 'loXLW bJl?1m1~Li1a.Jl~ 



45 

4. m~1~m~!lWWn.n~~lJlJnl'~flmtl m~ L~~1U~~LUU""U1~~U.flU LUm~1Lfl~1~'OJ~'1b~tl~i1qj'l.n 
ml3-JL ~~~""~!lml3-J(m~~l ~n~~~1ti~~'OJ~ L~~l~~ULf1~L~ mnlJam1~LLu1 t,x3-Ju.~~m·mJ~ ~ULLtJ~~~ LtJU 

~t~~ imaUmL~ 

5. m~LL~~~ml3-J~lJW~'1f!llJq}!lm~~...,,xl~ LL~~m~1.h~nuflwn'W ~~4hu~i'OJ~ L(lum~fh""u~ 
Lth...,3-Jl£J me~~lJfltlunWYJ!l.nm'm-nu LLf!~ L~~~'1I£)~~1ti~ULiMfl~-31hnlJnn~hLilunmi).nm1£J~m 

6. nmhVlU~Lill""3-Jl~~q]~1'OJ~£)lJ '1.~ LWnTIrilV1U~Lil1Vl3-Jl£J~mi1£J-31U~-3 h'OJ~DU~ mnmLijur..Jf! 
0-

LWnm'OJ1'7tUlml3-JLLq]nq}l~~W)l-3Lih""3-Jl~LLq}~~ nlJr..Jf!n~U~'OJ7~ 

7. ml3-JLWn~1~£)~~1U~~ ~m!trn.,...fILwn~1-3'11£)-3~1UA'OJ~'h L~ ~1U~1-3nnfln1!tl~'OJ~13-Jl L~'OJ~ 
ij~mtru::LiMmn-3 t~~S3't~L£)UL~~~ 

mh1 t~~~11l~£) ~1ti~~ (Indicators) ~£) 't~11LUU~TI~ULf1~~~h~qj£)~l-lV1~-3~h...,w~uil11~L~£)m~ 
\b '1.tJLoMtJ~~ tHnnum~11-3u.r..JuLLfl~m~ril""U~U t~1J1~ LtJum7~1~ L~~lJ~""l~3-J£)-3L {;W11'W~£)~r..Jflr..J~91~'OJ:: 
Li1~~U'OJlnu t~1J1~ LLfl::LLr..JU-31U i.~£) ~l-3i'~L 'OJU u£)n'OJlnd~1tiJt!-3~13-Jl~t'l L;L ~tml"~~9113-Jam1~7elml3-J 
Lfl~£)U '1....,1q}1~'1'11£)-3'~lJ1J ~1U-l~'OJ::LUU~1LL~~-lftqjqjlmL~£)UL~£) L~i1"I1uL""iJ'1I£)-li1qj""" LUmW7VlTI-l1U3-Jl 

'OJln~1il£)u m~1J1um'1 ""~£)r..J~r..J~91'11fl-l'~lJ LiJunTI~1~ L~unul~1J1~ Uml-lLLr..JU LLf!~nlJ7Vll~~l3-Jl~t'l 

q]~1'OJ~ellJ rilnlJ ~~q]13-Jr..Jflm~~lLilu-31U i.~£)~l-3ijtJ~::~f1nmYi Yi~el3-Jnu~u4f1ti-3it!-3al3-Jl~t'l L;L~el 
Ltli~1JLti~lJnTI~lLilu-llU"~11-3fl-l~n'm7el""U1~-3m t~~'OJ:lL~L~~~fl~LWi1qj"""L7-l~bu~9fel-3LLnL'1I t1u'OJ:: 

LW1.h~ ~~q}£)m~1UnTI~~a~mmq}l-l'1 L~LW 'ttJfl~l-llJn9fi)-3LL~~~3-Jfhmn~~~ 

4.1 ~1U~ttlll'tlt~WL"ft 
nTIfln1!tla3-JTIt'lmMl£)-lnTI1~~tJDU~nTILu~.u7~ULU~Lf1~'1.f1~~uij~auhu.fl::'t~Yi1nTIfln1!tl1~~ 

mU~l ~Uf!11m1 (2523) '1.~l'ilm,flm!tlml3-Jfi~L{;U'1Ii)~~lJ7"""" \ln1~~LLfl~ntJ~::LS3uL~mn1J 
a3-J~~mYi Lum~1~~LLfl::tJ~::LS3ur..Jflm,flm!tl t~~m'1~~fl~-3diJ191tltJ~~-l~L~£)flm!tlml3-Jfi~L{;UL~mnlJ 
~3-Jnt'lmYi Lum,1~~LLfl~1.h::LS3um"fln1!tlt1U~-llh::~-3~ LLfl~~mffi4~-31U'1I£)-lUn1~~LLfl~~~LS3um7flm!tl 

n~3-J~1i)~1~1mf11,nunTIfln1!tlfl~-ldtJ7::nfllJ~1~~lJ7Vl17 27 flU \ln1~nTIf11-3~lUm71~mLfl~7::Liju 
m7f1m!tl 13 flU LLf!::un1~mLf!::tJ~::LS3um7flm!tl 96 flU ~13-J~-3aU 136 flU LnlJ'nlJ'713-Ji£)3-Jfll~~ LoMLLlJlJ .. 
ri171'OJml3-Jfi~L~L~mnua3-JTIt'lmYi lum~1~mLfl~~LijunTIfln1!tl r..Jf!nn1~~YilJ115j~3-J'nt'lmYi lUnTI1~~ 
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~TIn m~/l~m (2528) 't~yi1m'l"flmjlm~1Lfl"rl~91/1.h~ntl1Jff3J'l"·m1l1W"tl,mn1~~YI1\1m'l"fln1!tl 

t~~m~1~~fl~~1qJ~1.h~a\lt1L~tlfln1!t191/1.h~ntl1J~cllt1qjL~mn1Ja3J'l"'m1l1W!1tl,mn1~~Yll\1nTIfln1!tl ml3J 

9l/tl~1~iL,"nTI1~~~tl i(n1~~Yll\1m~fln1!t1 ~lWm 37 fl," Lnm/m13J~tl3;la t~~ LiLL1J1Jcll'l"1~ml3J~~L~," 

L~mn1Ja3Jn(lm~ma\lt1"tl-nXn1~~Yll\1m"lfln1!tl t~~"rl~nTIff3Jn(l1l1W"tl,mn1~~YI1\1nTIfln1!tl~LiL," 
m"l1~f.lfl~~Li~I,"~~\llWrJeN1fl'~\lnTI Promotion of Research on Education Process and Application in 

Teaching Practice ~\I~a01"l1~f.JW1Yll9111.h~ntl~cllt1qj~L~m~tl\ln1Jff3Jn(l1l1W!1tl-nXn1~~YI1\1nTIfln1!tlSJ 
8 9l11.h~ntlu ~tl ml3J~ml3Jal3Jl~t1 L,""l~LiifJU1n1~fJ ~f1,"fl91Li\l1Y1mf11ffqJ'LLa~~m.itu.,"i'tHfJ~L~tlq}tlm'-
1~f.J ml3Jffl3Jl"(l L'"01"L~tlnLLa~~,"lLfl~\I~tl L,"m'-Lnm1u"13J~m~a ml3Jal3Jl'm L'"01"~lLit,"m'-1~fJ 
ml3Jffl3Jl'l"(l L,"01"l Lifltl3J~/LqJtl1 ml3Jffl3Jl"l(l L,"mmfJ\ll,"~a01'-1~fJ ml3Jal3Jl'-(l L,"nTIL~tln LiLYlflitfl 

O1"l1Lfl"1~~Y11\1ffi1~ LLa~ml3Jal3Jl"l(l L,"m"lL~tlmLUU1~fJ t~fJ~9111.h~ntlUL~~ldffl3Jl"l(ltlfiulfJml3J 
LL~"tl\lff34TIM1W!1tl-nXn1~fJYll\1n".fln1!tl 'tmtlfJa~ 54.9 

,"mmt t1fl91~f)a (2528) 't~l'ilm'l"flmfla3Jn(l1l1wi(n1~ fJ"tl\lfllf11ffm3J~lum-nqJ 'i~la\lrrmt 

3J~11Ylm~fJ Um"lfln1!tl 2526 LLa~ 2527 qJl3Jm,.'ul"tl\lqJ,"Ltl\l t~fJm"l1~fJfl~~1qJ~1.h~a\lt1L~tlfln1!tl 
amwi1~'iw"tl\lmTItJia3Jn(lmwi(n1~ fJ1Jtl\lfllf11ffqJ~3J~lum-nqJ 'i~lMn-mUJ~11Ylm~fJ LLa~LmfJUL ~fJU 

fl/13JLLqJnq}l\1"tl\lm"l,uiam"l(lmwi(n1~tJ"tl\lfllf11aqJ13J~lum-nqJ~cllL~~m"lfln1!tlq}l\1mfl11fln," Lnu 

"l1m13J~tl3;l~ t~tJ liLLuucll"l1~ff3J"l"l(l1l1wi(n1~fJnUfllf11ffqJ13J~lum-nqJ 'i~la\ln,.cl3J~11Ylm~tJ L,"U 

m'l"fln1!tl 2526 LLa~ 2527 ~lWJ," 379 fl," ~am"1~~wu'h n".i1Jiff3Jn(lmwi(n1~fJ~1,"~qJtlTI3Jcl~\lt~f.J 
ff1,"'T)3JLL~:mf.Ja3Jn(lmwtl ~~,"~~Ufj\l "tu.,~nl'rl'ui'ffm'-(lmwi(n* fJ~mml3Jiml3Jffl3Jl'(l1~tJff1'\.\'-13J 
tl~1,"~~1J1.I1'\.\nal\1 

fbm ~an tn3Ja (2533) 't~l'ilm"lfln1!tlml3Jqjtl\lm"lm~~lff3JTmmWm'-1~fJ"tl\lfllm1!tle)\lntl1!t 

~~U~1i£J3Jfln1!tl L"qJm'l"fln1!tl 1 t~~m'l"1~tJfl~~1qJ~1h~ff\lt1L~tlfln1flml3Jqjtl\lnTInm~,"la3J"'mmw 
nTI1~fJLLa~ml3Jqjtl\lm"1nm"~~,"la3JTI(lmWnTI1~fJ'!Itl\lfllm1fle)\lnq~~~U~1ifJ3Jflmfl L,"L'!IqJm~fln1!t1 

1 LLa~LmfJUL ~fJUml3Jqjtl\lnTIm~~," la3J,.,-t1mWm,-1~ 1I LLa:::ml3Jqjtl\lm'-1nnm~," lff3Jn(l111wm"1~ fJ 
J! "" ~ tt ~ I ".l '4 . !" ... .!I 

1Iil\lfl11l11fltJ\lnq~~~U3J1ifJ 3Jtl n1!tl ~,"L 11 qJm'-tlO1fl 1 '-~Wll.:JfjjYl Lfl tJ LLa::: u.J Lfl fJ,um,-tlU'3J ~'tlfl3J3J," 1 

L~mnum"1~ fJ LLa~afi91 L ~tlm"1~ fJ LLa~~~Lfl fJ LLa~ 't~ Lfl fJ LifJ,"11fl1~ fJ LLa:::1,nafi91L ~tlm"1~ fJ t~ fJ L i 
LLUUatlUm3JnUfl11l11!tle)\lnq1!t'l"~~u~1ifJ3Jflmfl L"qJm,.fln1!t1 1 ~1,"1," 260 fl," ~am~1~fJWU11 fll 

1l11!tle).:Jnq~~~u~nfJ3Jfln1fl L,"L'!IqJm,-fln1!tl 1 ~ml3Jqjtl\lm,.m~~,"la3J,-,-t11l1Wm,,1~lILLa~~ml3J 

qjtl\lnmnnl-m~," la3Jn(l1l1W01"1~ tJ t~fJ"/3J L," ,.~~ull'ew LLa:::fl~Lfl fJ LLa::: ~Lfl fJi1Jm,-tlm3J~itl~13J01"l 
H3JW1~Limr11fl1~1I~~11flafi91L~tlnTI1~f.JSJml3Jqjtl.:JnTInm~1ff3J"rnl111WnTI1~fJ~LLqJnq}l\1n'"tl~l\1 
5htllcllt1qjYl1\1afi~~lJ 0.05 
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~um lViEJU.:l13-J (2538) 't~~ilm7flmtlt3-Jl~~a3-J7'm1llWm"1~EJ: m11lf'l11~l1~'maaL"~ t~EJ~ 

1W1tJtl1~a.:l~L~eJ~~U1Ll~~m1'"3fm1Jt~.JL~~a3.J77{)1llWm11~EJ W113.Jflq1f~mTI~1JalLVl9J~eJ.:l Weiner LL~~ 

flq1faml3.Jf'll~W).:l~eJ.:l Vroom n1Jim;l~L~.:ltl7~~n'; t~mn1J711J113.Jim;l~~1mLUUa~Um3.J~ln~fhi'"3 

m7fln1flW113.JVI~n~W11mqjqjlf'l1f1lam3.JVllutucnW1 1llf'l1'ti11~~m11fln1fl ~~1~.:lmOOJVl11m.n~EJ ~fh1'"3 
m1fTn1flLull'NU 2525-2536 c-Iflm11~m{1tl't~'h t3-JL~flff3-JTI{)1llWm11~EJ~m13-JffeJ~f'l~eJ.:ln1Jitl3;jflLi.:l 

tl1~~n'; 'kL~~~ff~1.:l~UW113.Jflq1fam77~1JalLV19J LL~~q1f~ml3.Jf'll~Vl1.:l tln1JlEJml3.JLLtl1tl11U Lu4bLLtl1 

a3.J17{)1llVm111~£J't~~mm~ 33.5 4bLLtl7~.:ln~m3.Jal~qjfln1fl LL~~4i'1LLtl,.mTI::1ifflLVl9J~eJ.:lc-l~~Wn~~flfiw~ 

m.:lm.:leJE11.:l~U£Jriltlqjqitl4bLLtl7a3.J77{)1llWm11~£J LL~t4bLLtl1~.:ln~m3Jal~qjfln1fl ~~flnW~fll.:lW11.:lqieJ4i''l 

LLtl1nrnh1~ £J m·nil~13.Jtl1t'lI3.J~3.J3.JU lm,1n111~ £J mTI::1ialLVl9J~tl.:lc-l~~WnLL~tLL 1~.:l h 1'l3.J.x.:l~ilflfiwfl 
fll.:l!ltl3.JtlE11.:l~U£JriltlqjqieJm1~lU71£J.:llUm71~£J LLqiilfl~Wflf1l.:l!l~3.J~eJ.:l4i'1LLtl1~.:ln~m3.Jal~qjfln1fl ~ 
~.:l~.hu4bLLm~Unfll.:l'ttleJ.:la3.JTI{)1llWnTI1~£J UJ~Umhtlqjfll.:lati~ 

W.,[lTIW1 ~LVI~eJ (2540) 't~Yhm1fln1fla3.JTI{)1llW'!JeJ.:lf'l~n1~£J £j1W1tJ~a.:l~L~eJfTn1fla3.JTI{)1llW 
~~lLiM'!J~.:If'l~n1~£JLLfl~eJ.:l~tl7~neJmeJ.:Ia3.J71{)1llWf'l~n1~£J t~£Jri111'"3ml3.Jf1~L{;U'!J~.:lf'l~n1~tJ~.:ILUUf'l1 
~~qjlLLmi.:lLW ell'"3TIV 3 ~.:In~ri1Un.:l1Uf'l~nTI3.JnTInTItl1t{)3.Jfln1flLLvI.:I1fl~ t~tJ L;LL1JUaeJum3.JL~tlri171'"3 

I 
_ CI • ...-., I .., ." I '" .. .., .... 

ml3.Jf'l~LVlU'"31U'lU 348 f'lU c-Iflm1'l'"3£JW1J'l1'*JlnmlaeJum3.Jf'llUm'"3tJ W1J'll 71tJmla3.J'n{)1llWf'llUm'*JtJfl 

riltlqjLLfl~lLW3.Jln~~~ Lum-ml1~tJtlilu~m1 Lu-iuL7tJU L"rimtau~flrilL~ 10 7ltJm7LL1n ~eJ ~ml3.Jflu 
L~tlVl11'til~atlutlE11.:ln11.:l'!J11.:l~n~.:l ~ml3.Jiml3.JLil h LUL~eJ.:IVI~n~m a13-J11{)1Lf'l71tl11~'"3~tn1qjVllLL~~ 
ml3.J9itl.:lm-w1LLYf'"3~.:I'!Jtl.:lUm1tJU 't~tlE11.:l\Jn9ieJ.:lW113.Jml3.JLW~~.:l ~ml3.J~tl~W1VLLfI~tlW11.:l LUfll.:l1-b'lm7 LUU 

un~lU £jml3.JfltL~tJVl1tl1Jf'leJ1J ";l.:llULUU7t1J1J ~hn11.:l 'fuW.:lLLf\tLf'll7Wml3Jfi~L{;Ufll.:l1'tilm7'!JeJ.:l~~U 
flrntlLeJnaTI qjm LLflt~tlqil.:l'lL~mn1J1'tiliwf'lltl~La3.Jtl £jml3.Jfi~ila~ ~L~3-JLLf\tai1.:1a71~ LLflt~f1iYllmitl 
m11~£J ~tu...'iI~flm11Lf'l71tl1eJ.:l~tl7tntl1J w1J':h a3.J11{)1llW~riltlqj~ 7 tl.:l~tl7~ntlU L7£J.:l~1~1J ~tl ~lU 
ml3.Jl ml3.Jal3.Jl1{) 'tU1tLfj£J1J1n1~mLfltm"~lL~um11~tJ ~lutin1f~ Lum~~Ulm7L;tJum,.atlU ~lU 

'*J1,.mUn1~tJ ~lU1Jf'lan1llWLL~tfltu1iTI3.J1Jtl.:lf'l1 ~lutin~ Lum1Lnu111J1'l3.Jim;lfl ~lUm13-Jal3.Jl"{) Lum1 
.1.,. .. ..., 'I "" I ., 'I.. ~.~ ~., ., 
u ~tL3JU~flnTIL7W1LL~tm1 L'ti'!JeJ3;!fl'!J11a17 LL~t~lUml3.Ja13-JTI{) LUnmLf'l71tVILLf\U'1.:lLf'l71~tlm13-J4 

tl7~tl3.J m~~l.:lm (2542) 't~";lm7LmtJ1JLVitJ1Jml3JfleJ~f'lt\'~~tl.:l 'UJL~f\m11~fl3J11{)1llW'!Jtl.:l 

Un1~tJYll.:lm1fln1f17twh.:l3.J1W111~LL1J1JaLfi-rnLLflt3.J1W171VlLL1J1J~n7LW1tJ7 t~tJmTI~tJf'l-¥~£j1qJtJtl,.~a.:l~L~tl 
LmtJ1JLVitJ1Jml3.Ja~~f'l~~~~.:l 'kL~flm11~a3.JTI{)1llW~tl.:lUn1~tJfll.:lnTIfln1fl7tVl11.:l3.Jlm1~LL1J1JaLf1-rnLLf\~ 

3.J1W1"1~LL1J1J~117LqJtl71JL~flm71~dthtntl1J~1tJ4i'1LLthLL~.:I 8 4i'1LLth~.:ILnW1 't~ 61 4i'1LLm Ln1J1'l1J1'l3-JieJ3;!fl 

t~tJ L;~flm7W1il1J3.Jlm1Vl~LlJ1J~Lfi-rnLLf\t3.J1W1'1~LL1J1J!!1{LW1il~£I.:lUn1~!Jfll.:1n17fTn1~n~«U";lLittJ1.nl'n1~tJLLvI.:I 
tl7tLflf1'tfltJ W.f1 . 2536-2540 ~lU1U 610 f'lU ~flm11~tJW1J11 'UJL~flm71~~1tJ3-J1W171~LL1J1JaLf1-rn!jml3.J 

a~Vlf'l~tl.:lnmtl3.JflL ;~~n,;a.:ln11 'kLVlflnTI1VlLL1J1J~n7LqJtl1 
" " 
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ufiil 'jl~ (2545) 't~rhm~flmflml~~el-lmml~~Ula~,..m1l1Wn1'7~~tJ LUi1.U~tJu"el-lfl,~aelU LU 

h\lL~U\41.h~m.J~n~l "'-ln~Hhi(n\ll\4m-n.J'n:tl~~n~1~~1~~~~ t~!Jm'~~tJfl-i~wm'~~tJL~.ruTImU 
t~U3j191tl1.h~a\l~L~el~n~lml~~el-lm' L\4m'W~\41LLfl~~nm-m~\41a~"tl1l1Wnl'~~~U L\4~\4L~tJW'ltl\l 
fl,~atlU L\4h-lL~UUlh~tl~fln~l "'-ln~ali(n\ll\4m-n.J'~tl~~n~1~\I"'1~1jn~~ t~u l~LLlJlJaellJm~ ~1\4'j\4 

372 flU ~Jfim~~~e.IWlJ':h m~D\lm~~Ulml~7ml~L~1 hL~eJ'jnlJa~"tl1l1Wm,.~~f.J LU~UL~f.JUt~f.J1l1W 
~ ~ 

"'j~el~~U'n:~lJ~ln t~tJ1nm"/~LLlJlJm~~Ula~,.,.tl1l1Wm,.~~u LU~L~UU~LW~~el\lm'~ln~~~fiel nTI 

tlnelm~ 

wrl'mt ~ ttJ (2545) 't~rhnTI~~~LLlJlJml~"'~Wu~L~.:JalL"'9J1Iel\lflUU11W\ll\41~ f.J1J~u~nTI LU~ 
L~W"il-l~~~n~l "'\ln~a,i(n-l1\4m,.~n~ln1\1LrtW~"'lUfl' t~tJ3j191tlWa\l~L~il 1) ~n~lflUU11W!lil\l 
\llU1~mJ~u~m' 'tU~UL~f.JW!lel\lflll.h~tl~~n~l "'-ln~ali(n\llUm~~n~ln1\1LrtW~"'lUm 2) LmtJlJL~tJlJ 
fltl.Ullmtl~U1~mJ~u~m,. LU~L~tJ\4'!ltl\lfl~3jamW11Wqh\ln\4 3) ~n~1~LLlJlJf)11~"'~Wu~L~\lalL"'iJ'!ltl\l 
flUU11W"tl\l\llU~~mJ~u~m,. LU,rUL~UW!ltl\lfl'1.l1~tl~~n~1 ~\ln~al,xn\ll\4m'~n~ln1\1L rtW~"'lUfl' UilJ 

TIlJ'1~;;tl~fl~'jULLlJlJaellJm~mnh1~mJ~u~m' 'tU~L~UU LLlJlJatllJf)11~al~1'7tl~1\41n1rtmn1'71~tJLLfl~ 
LLlJlJl.l'n:LWfltl.UllW-llU~mJ~u~nTI LU~L~tJ\4 'i.nnfl~~tl~fln~l "'\ln~ali(n-l1Un1'7~n~ln1\1Lrtw~"'lUfl" 
~Yh~~mJ~u~nTILU~L~tJULL~~3j"'tJ\llUm"1~tJ~~LlilJtl~~ali(nnTI~n~ln1\lLrtW~"'lum ~1\41\4 303 flU 

~\I~~m"1~UWlJ11 flUU11Wl.ltl\l\llU1~mJtiu~m,. LU,r\4L~UU"tl\lflllh~tl~~n~l "'\ln~ali(n\ll\4m'~n~l 
n1\1LrtW~"'1\4fl' ,hu Lmliel~~u"~~lJU1Unm\l LL~~ 'UJLL91nqh\lnU911~LWf1 m~ th::alJm'r041\4m,aelu LLqJ3j 

ml~LL91nqJl\1rl\4911~"~~lJnTI~n~1 Yh~~wUal~qj .05 

~'1~1l tl~"l'!! (2546) 't~yhm,.~n~lLmf.JlJL ~f.JlJU,.~artn1l1W LUm,.~~m'L~tJUm,atlULL~~ 

a~,.,.tl1l1Wm,,1~ m~""h\lfl~ n1~ tJ~3jqjlLL "'U\lY11\11'!!lm"LLfl~f)11~qJtl L ~tl\lrtl\1m"l';'1~ tJ LL91 n qh \I nu t~ U 

~n~1'innfl~n~tJ"'\ln~a,i(n\llUm-n.J"l~tl~~n~1~\I"'1~a'~LLn1 ~1\41U 309 flU ~\lLnm1m'j~;;tl~~ t~u L~ 
LLlJuaellJm~LL~~LLlJlJaellJ. L~tl~n~14ntJ~lUmTI~LL~~artBI11W lUnm~n1'7L~tJUnmelULL~ta~tlI11WnTI 
1~tJ LL~t~n~Lln!JlJLiilJ~u'tartn111w L\4m'~~m'LitJum~tlwt'\m3.l"rnl1l1Wn1'71ttJ't""h\lfl~n1~!J~3j 
qjlLL"'U-lrtl-l~'!!lm"lLL~tf)11~qJm~tl-lrtl\1nTIl';'1~mL91nqJl\1n\4 ~~n"*f.JWlJ11 mtJ~l~1~~rtn1l1W lU 

nm~n1'7L~WnTIatl"uJ 11 411 fiel 1nm"faelU nTI1~LLfltlhtLW~~ nm~urn.nmf1m'L~f.JUn1'7atlU m"l 

l,f~elm'L~!JUm,aelU 1"'tJl'1f1u1\4m"l~~m'L~tJUnTIael\4 ml~"'~Wu1inwm~tJu ~~~fll~"'1\1lU4f'j~L~lJU 
ml~lm~ ml~al~11tlY11\11'!!lm' wq~nn~m'ma~\leltln LL~tl'if1\4fl~qJtl1lmiWLLflt~'!!l~ael\4 ~t 

~, . 
WlJ':h4f1tJ&11;;1~a~mnTI1~tJ3j 7 411 fiel 1nnmtlU 1'1~ 'tUnTI1Lfl"~LL~~"'\lLfl"~mlui nTI1~ 

LL~tU'tLij\4~fl wq~nn~nTILLa~\leleln l'1n~ 'tUm'Lnm'jlJ''jmel~~ ~"mi(n1~tJ LL~tl'1f1\4fl~qJtlm'1~U 

utln~~nd mi3.lflli(n1~u~Yh1~lJu~u~m'tl~l\1qJtlL~£)\l3ju'tartn1l1WLUm'~~m'LitJ\4m'f{ilULL~t 
am-mnmnTI1~ml\lmln~~fl~~f.J~l';'1~mJtiu~n1'7il~l\1 'UJqJm~el\l 



49 

ifWTIm aulw~ (2546) 't~fTmfli1~~~~~aYl»wtwitla3Jnnfl1wm~~%'m.JDU~m~ LU~L~~U~tl"fll 
tIm13JfTmtl1~~ Lim'i1Lfl'T1~13JL~~L~"Laumm~lJ~~\1~U 1~~m~1~~fli~1~tlwa"fiL~tlfTmfli1~~~~ 
a,,~~qjtla3J"rn11'l1Wm'l1~~t1Du~m'lLU~U~~U~tl"flttl'n:t13J~mfl 1~~ Lim,1Lfl'rl~13JL~~L~"Lm.mm~lJ 
~~\1~U 1~~Lnm'l1.J'l13J~t:l~~~1 ~LLlJlJat:llJm3JLL~::LLlJlJat:llJ~lnflt h"L~~UtI'::t13JfTmtl a"n~~lttnm~fTmfl 
n1\1LrtW3J~lUfl~ ~lU1U 40 h"L~~U ~flm'l1~~WlJ11 9f1LLtI~'n:~lJfl~~5rt~wflrt1\1lJ'mt:l~1\1~ttmhfi'q,rrt1\1 
an~qjt:la3JTIM1Wm~1~~t1Du~m'lLU~L~~W!ltl\lfll 't~LLri ~lU1Ufli~fllLi-ri13J~nt:llJ~3JLfimnlJm-ml1~~ 
Lu'!i1\1 1 iI ~1U1UL1~1~fllfTmflLtJnaTIqjl'r1~LfimnlJnTI1~~ ml3JLWfl~~ili::alJnTIn!LfimnlJm-ml1~~ 
t\'n1!tnk,"'iia~~Lttlqjtlm~l'h1~~LL~::fl113JflU'l::Lij~lJ1~1~~ 9f'lLLtI'~~lJfl~~aYl~~Yll\1~lJtl~l"~tt~~hfi'q,r 
rt1"an~qjtla3J'l7t1f11Wm71~ ~t1Duqjm7 LwiUL1~U~tl\lflt fitl m~ 'Dru.,~9f1LLtI~~::~lJ h"L1~U~iiart~~ 
rt1"lJ1ntl ~l\1iitt~~l fi'q,rrt1\1afiqjqj tla3J7~t1f11Wm71~ ~t1DUq;m~ LuiuL1~U 'Dtl\lfll 't~ LLri m,attlJa~U 'D tl" 

~tmn~1·m1w LL\1~\I~Ufl11LUnTI1~~~~mmflLUm-ml1~~ 
" 

mq,r~Ul m::lJ~TIfj~ (2548) 't~fTmfl~rt~~'!Itl\lil~~mfimnlJ~nmu::fll LL~::nl'l1~~t1Duqjm'i'!ltl\l 
fl~~qjtllt:lmam7L~3Ja3J'l7t1f11Wm'l1~~ 1~~m"i1~~fli\l~1~tltl'n:a\lfiL~tlfTmflaYl~~'!Jtl\lil~~~LfimnlJ 
t\'n1!ttl4::~LL~::nTI1~~t!DUq;m7'!Jtl"fl~Sjqjtlltlmam7L~3Ja3JTIt1f11wm71~~1~~nTI1Lfl'T1~t1~t1tl~l~~a~n 
LL~::~mfl~~·.,nnm'l1Lfl'T1~t1~()tl~ 1~~aqjn~al3JTI()tlfu.Jl~La13JL~3JL~3J~~m'l1Lfl'T1~()~()t:l~~fJnLLL~::~~ 
nTI1Lfl'T1~~lLLUn 1~~LnlJ'nlJ'l13Jitl~~~lnLLlJlJatllJm3J'Ollnfll~atlULUh"L7~uTm\lnl'~1~~LL~~~lL~t:l 
m"itlihtl~"7::lJlJ (1W'l .) '!Jtl\l~lttn\lluattlJa~Untl"l'JU~lW7lJm'1~~ ilm'fln1fl 2547 LU~\I\11~ 
~"LYlW3J\11Ufl' ~lU1U 264 flU ~~nm~~wlJ':h 't~~~~lLLUnfll~l~~lJa3Jnt1f11Wmll~~tlt!mw 2 n~3J 

fit! n~3Jfl~Sja3JTIt1f11Wm'l1~~~"3Jln 100 flU LLmm~).Jfl~~a3JTIt1f11Wm71~~t1nq; 164 flU LL~::'Olln~~ 
m'1Lfl'T1~t1~t1tl~W~fJnL WlJ':h 9f1LLtI'lm'';'U,~a'3Jl'l()tlnlJl~ml3JLLtI'ltI~1U LUn~3Jfll~lLLUn~'3J"i::~lJ 
a3Jnt1f11Wm"i1~~'t~~tl~~:: 71.3 ~m'3Jfl~l~Lfl~tlU LUm7';lUl~ 0.264 ~~m71Lml::l1()~t1tl~ T~~a~n 
Wu11 9f1LLm,;lU,~al3J1'rntlfu.J'~ml3JLLtlw71UB~·na1uLLqj3Jqjtl'!ltl"nTI~a3JTIt1f11WnTI1~~ LU'l::~lJ~"3J'n 

't~~tl~~:: 28.7 ~lLLUnn~3J't~~nqjtl\l~tl~~:: 91.3 a1U~~m71Lm'::~~lLLUn WlJ'h 9f'lLLtl7,;,u,~al3J''l() 

tlWl~ml3JLL~'tffltJ~fI:: 24.90 ~'LLUnn~3J't~\ln~tl~tl~fI:: 90.5 LLfI::9f1LL"m1Lw9f'n;'Ul~a3Jnt1f11W 
nTI1~~ 't~~~t'!~ LUnTI1Lfl'T1~" 2 tt1LLlJlJ fitl 9f1LLm~3J~ml3JLWfllL~m~~"LYlW3J\11Ufl7 

Luil1974 L~a~ L~tl L7tla '1lJL~U (Leslie De Reus, Bielen 1975: 724 A) '1~';'1Yl~-n:t.,.n.uhr7tyqJ1 

LtlmaUtlqjtl3J\111rtmt\'lM~tl~~1 L~tl" a3J'l'lt1f11WlJl\1t1'n:m7'!Jt!~n1~~amWLmYlmt\'~'3J1fu 1~tltl7::a"fi 
Lun";~milL ~tl1Lm,::~a3J7'l()mW L~ w,::~ttn1~ ~ L iutl ~~if fl Lum'ltlijUq;\I,U T~ m~ Wl:: LU 1Ylm~ ~'3J1fU 
alL\1~~';' L~Sjm'l~mflfli"diialLWll 2 t1"i::m"ifitl t1~::m7LL7n~~J1U3Jl'Ol'nm'3J~tl\lm'~lUm'1~~ LU 

1rtmt\'~'3JWL~3J3Jln~U wm~atl"~~J1\UJ1~ln~rnfI'mtl"~1~~~\ItI'Tln{l11~"lU1~~~lU1U~tl~3Jln 
~~L~~LLvritl~l\1~~rnfI'W ~1~\I1Um71~~fi'UJMw~~1~rulLun,.m3JWL~mLvmruLwLwn::m'ltlt!nLLlJlJ~ 
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iJ~Vffil~ m~ "~~m-rn'UJm~J1~a3J ~~El~~U;Ell'1UW1JYi1~~u 'UJ!hh~ t~,ru ~-lR-lL'I.uhdi"~L{;U-)l~-l~l~m~ 
~7~L~~~3Jl17tl31ml3J 'UJ LL t.iUElU LU m7nll1U~-)la3J77f1111WEl~ lWl-l~Un1~ ~amuu LU'3J1fUm7~~31LU m1 

t1DU~-l1U 

n~3Jq]1El~1~LiLum7~nltl"~~L1juun1~~amUU LU1Ylm~~'3J'!fU 1nm~3Jn~3Jil1tl~1-l Lmnq3J 

LL1J1JLLU-3iU ~-3"WiU~~LLU-3LtJU1Ylm~~~El-37ll17mEln1fU LL~~"Ul~"El-l1Ylm~~ "Unl"i~lLUUm71~~~~ 
LLU-ln~3Jq]1El~1-lEltlmtJU 2 n~3J Un1~~amWn~3JLL7n~~L1M~fl-la3Jnfl111W~LmJtl~~ff~ Lum7tlDU~-llU 
L~il7l~m,a3J'7f1111W~'1-l~U 't~t171Jtll-l~Um~~1~;~LL~1 nUl 'ttlL~un1~ ~amUun~3J~ 2 LiJU~~l~tJ 
a3J'T'Ifl111W L l1~l~U 1~ ~~~l'rn 1-)lun1~ ~~";l-llUL~3J L 1~1 LL~~l-lL 1~1 un1~ ~~";l-llU LU1Yl m~ ~"tl~ll17il 
Liln'!fULL~~n1~~~ln1Ylm~~~31'!JU1~qJl-lnU~~~~1~1Ja3JTIfl111Wail~"~il.mul1iil 'UJ nTI1L""~;m.J~ 1; 

Kendall's Coefficient of concordance 

~~m71Lml~~;il3;j~1.l"nnlJ-)lm'~~~1~1Ja3J~7f1111W"il-3Un1~~LLqJ~~n~3J'UJLL~nqJl-lnUil£1l-l31 

U~rilf1ty ~ufiEl un1~~"flnn~3JLia3J77f1111w1um71~~'13JnULL~~/l1~ilLiJua3J17f1mW~LiJu~u11U 
a3J71f1111W tUl13J1~L~mntJm7~~qJtl~ila17 ml3JiL~mntJ1Ylm~~"tl-l~ULtl-l LL~::ml3J~1 'ttl"tl-lm7~nltl 
LU1Ylm~U'3J'!fU~U Li""l.lm~~~"~-3l17tlLnEltJ"fln1u ~nlt~LL~::ml3JiL~mn1Jn1'11~~LL~::an~L;L~tlU~::"~-l 
l1m~tlUfl~-lVl7tli'J~::fl~~ an~LUL~tl-lm'1Lml~ml3JLLl.l't1'1Wi13J (Analysis of covariance) fI~flil~ 
w~'Jrn (multiple regression) LL~::an~~'lin1Jm7LL~mL~-l~'t)j~lLiJU~tl.:Ji ~nlt~'!Jtl~t17::1flm (non

parametric statistics) ~U 'lW~::fl~-lLYh~Ul1~il UJL"~ 'l;L~~ 
Lui'JL~mnud ~tJtJ~1 L~ tWLLYl3J (W.J. Popham, 1975: 13-17; quoted in Worthen 1975: 14-15) 

't~attln~nn3JLUm7Wm.JU"tl-la3Jl"3J1~UnTI~nlt11Jtl.mmStlUnmLU~-)1-l 10 rwl~l1.UJl ~-lflru::nTI3Jml 
L~Wl::n'iJ~1UnTIWnilm3J1~~ (Task Force on Research TrainIDg) 't~\.iln~nn3J~tl.:JrilUn.:J1UYll.:Jm7~nltl 

~tl-lal17sm3J7m (USOE) 3 LL'Ioi-l3JlaUtJa,,*UL~ilU.:Ji~-l~nlt::L~Wl::LL~::ml3J~~tl-lm'rill171JL~lV1t!1~~ 
L~~1'titl-l LUmTI~UYll-lnTI~nlt1 nTItl7::LSlu~~m'~nltlLL~::.:J1U~U'l~L~u'litl-l n~nn3J~-l 3 31~~ ~il 

n~nn3JLL'n L~~L1H)U~::mLm (1969) 't~"~~L~l~~-)l~lLW LunmJDu~-l1UYl1-l~1Um~1~~ 
LL~::th::LSlu~~nTI~nltl qJil3Jln~nTI3J~ail-l n~laL~::L~~L~U (1970) 't~Ulam7fl111W~"Au LuiJ 1969 3Jl 

YltJmULL~~L~3JL~3Ja3J77f1111W 'lum71~mL~::tI7::L~um'~mfl~~~"1~l1l~'ttl LUn~m"i3J~al3J LLtlUL~tl""U 
'lftltl~" t 'L~tl{LL~::L1{~ LYitlU (1971) 'tMLfl71~~-l1U ~il~n1~ ~LL~::tI,::Ulum7~nltl t~ ~~'iJlm 1-)lUn1~ ~ 

LL~::tI"i::LSlum"i~nltlL VI~hd'iJ::~tl-ltlDu~-llUtl:: 'tWl.:JLL~::31a3JTIfl111Wtl:: 'tW1~~lLW LunTItlfiu~-l1U~U'l 
'iJlnn'iJnTI3J~-l 3 ~mi113J1LL~1;1-l~U 'lui'J 1975 L1{~L1itlU (Worthen. 1975: 14-15) 't~LaUtln~3J 

a3J7"ifl111W~~lLiJurilV1-7tJun1~~LL~::tI7::L~um7~mfl ~~m"i""-lLfl"::~t1"ilnlJLiJU-llU~tl~n1~~LL~::un 
WLSlunTI~mfl 25 wnTIl'f!tl3J~-l't~1::1.ja3JTIfl111mrn1~mL~::th~UlunTI~mfl~~lLW~tl.:J31'lum7tlDu~ 
-31U1~ mL~*LSlunTI~nltl 'lULLqJ~::.:J1U~b~ 

rill1i1m~~::L5~~"tlrn~nTIa3JTIfI11lmtl~n1~~ ~::th::LSlunTI~nltl31~~ 
1. a13JTIf1LLamlamULYlfi (Information) L~mnuL~~~il.:JnTI*~wLSlu 't~ 

~ . 

1.1 31ml3Jflu1nnTItl~1-lLWYl1-lnTI L'Iiu nTI 1;q]1li~1TIaTI 'lunTILLa1-3l1lamUlYlfi LW~ 

1.2 31ml3Jal3JTIfi tum"i 'liLYl"U"nTI1~milnaTI 
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1.3 Sjml.1.JC!'l.1.JTIfI LUm~ L~'mJU~rrH1UL1'I(if L1iu ERIC 

1.4 Sjml.1.Jflu1fim~mh.:Jt3.lLuu1'Il.:Jm~ L'U m~ii~~tlnui(n1~~~fhtr.:J1~~"UC!'1~11"JflL~tmlU 
" 

L1ju~ "Um,)LL11'm'11C!'TICfUL1'I(if~itl-lnTI 
2. C!'l.1.JTIm~~LL~.:J (Implications) ~nm.m1~£Jl1;tlnmJiluii~ij.1.Jlrlf.)ut;{ 

2.1 Sjt111.1.Jffl.1.Jl~fI LunTI1'lUmULLt'inh~LSMTImlUnm~~~~L~W~U~Lfimitl.:J 
2.2 ijt111.1.Jal.1.JTIfI "UnTI1'l1M1ULLt'inh~LSMUrmllm-m!L~.rutluiinm'11.:JnTI~mt1~Lfimitl.:J 
2.3 ijml.1.Jal.1.Jl,)fl1.um')a11l.,.n~w.:J (Inferences) m·U'l~tlff11l (Conclusions) LLt'i~m')a1uml.1.J 

~1 tUl1;tli(£J~1 tu (Generalizations}t;{tl~l.:J~nif.).:J 

2.4 ilml.1.Jal.1.JTIfI LUnTI~.:JLflTI~l1~mitla,uml~iltl~ 
3 al.1.JTIflLil~.:JLLrlU1Jtl-li1tl!l11~*1~£Jl11tlfil~~ri~~~LSM l;{ 

3.1 ijml.1.Jal.1.JTIfl1.un~LL~~~~~~LU~ui1tl!l11 Lunm~~ 

3.2 Sjml.1.Jal.1.JTIfllum,)fh~~SJii~*m~L5lUtl~l~~LL~.:J 
4 al.1.JTIflL~tln1nLffUtli1tlJl11~~rntJl1itlwLSM l;{mh.:JL l1.1.Jl~.1.J 

4.1 ijt111.1.J7Lfimnu1nnm1.1.J "unTIaUatl1Mlmla.m,l.:JnTI~mt1 L1iu 1nal1~~~ " ~ 

1m,~~tl.:J dM~ 

4.2 Sjml.1.JiLflmnunTIl11ml.1.JVUmam5u'1 L1iu 1mLflTI~mnJ~tl!1 LW~ 
5 al)Jmlril~~a.1.J.1.JiiJ1U 1.um,,1~ £J l1itl filf11.1.J~*LL111~lfil91ilU~lnn".~nl!t1l;{ 

5.1 ilml)Jal.1.JTIfl1.unTIril~~a.1.J3.JiiJlu 1.um"1~~~al3.Jl"fl1'I~atlU 1;{ mtlrill1u~filf11.1.J~al3.Jl~fI 
LL111~lfil91tlul~~£JnTI1~~mtlnTIWLSM 

5.2 Sjt1113.Jal3.JTIfl1.um')a,ufilf113.JL~.:JU"I~Ujw.nn~nf11~~hfitl!~~3.J~"tl.:JnTIWLSM (Evaluation 

Audiences) 

6 al3.Jl,.m~l.litl~~l1;tll1trnf1U~~lLUU 'lum"I1'I~atlua3.J3.JiiJ1ul1;tlm"91tlufilf11)J~*1~ ~l11tlU,)~L5jU 
, " ., 

tltJm~LL"l.:J 

7 al3.Jl"IfIL~tlmLUU1~ £Jl1;tl LLUUlh~LSJu 1. Um"ILli1J"I1U"I13.Jitl~~ L ~tl1'l~atlua3.J)JiiJlu l1;tl91tlUfilf11)J L~.:J 
wLSM l;{tl~l.:JLl13.Jl~a3.J 

7.1 ijml)JVULLUU1~£JU"I~LIl1'l~1.:J'1 L'U LLUU1~£J1'I~t'itl.:J LLUU1~tJ~.:J1'I~fltl.:J (Quasi-experiment 

Designs) LLUU1~~L~.:JtiTI3.J"Jflii (Naturalistic Designs) LW~ 

7.2 ijt1113Jl1ufilf113.J~~3.J~~LLUU1~mL~~~LL1J1Jal3.JmlLL~~ UJal)JTIfI "~fil91tlU 1;{ 

7.3 ilml3.Jrtuml)JLW 1uM (Feasibility) "tl.:JLLUU1~£JLL~fl~LL1J1J 1~~W~mul~~tl~lnfl~1.:J'1 L1iu 

L1~1 L~.:J~~)Jlm m"It11Ufl3.Jq)1LLm nTIl11m~3.Jq)1mh~itl.:JnTI LW~ 
8 al3.JTIm~m~lm 1.unm~mLfl~~3.Jl1~m~tlnn~3.Jq)1tl~1~m l;{f.)~l.:JLl13.Jl~)J 

8.1 ilml3.Jal3.JTIfl1.unTIril~~m~m 1.umil~£J l;{mh.:JLl13.Jl~a)J 

8.2 ijml3.Jal3.Jl"If11.um')ril~~ml)JLL91n~l.:J7~'hnh~lmL~.:J1'I{)1fD (Theoretical Populations) 

n~~l~al)JTIflii~~tll;{~.:J (Accessible Populations) 
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8.3 Sjml.).Jflu,.,t]1tliLL"::L"'flilflm7~.).J~f1mh-l 1Ulm~Wl::nnq.).J4f1il~1-lLLlJlJ.n~ (Simple Random 

Sampling) LL"::L"'flilflO17~.).J4f1il~1-l~~ULLtl7 'ltl~ln017~.).J4f1il~1-lLLlJlJ~1~ ;-l 'l~LLrlO1~.).J 
4f'ltl~l-lLLlJlJLLtl-liu (Stratified Random Sampling) m'~.).J4f'ltl~NLLlJlJmi.).J (Cluster ., 
Random Sampling) LL"::nTI~.).J4f1tl~1-lLLlJ1M"1~.uu91tlU (Multi - Stage Random Sampling) 

9 al.).J17rttl7::~n911;LLlJlJ1~ ~Vl7El LLlJlJtl7::UjU91~El~'.,lU917~1l'n tum1.).JfhtitlJ'lIEl-1017mlJfl.).J4f'ln~t;' t~ 
n~~~nrnh::L~W!nUlml3-Jm-l (Validity) 

9.1 ml.).Jal3-JTIrt tunTImlJfl3-J4f1nm\~:ml t~nTI1~~mtJmnhtLW'!Il~ml.).Jm-l 
9.2 Sjml.).JfluTl~m::L5~Ul'llv-lLLlJlJ1~tI"'Ul"v-l LLlJlJ1~tI~~Ul"il-l 
9.3 Sjml.).JVUEl-lfi'wnEluY\vh t~nTI1~tI'lIl~m1.).Jm.mlt1 tu~::ml3-Jm.mlWtln 
9.4 Sjml.).Jal.).JTIrt tum7tlElmLlJlJ1~tlVI~ElLLlJlJtl~LW L~tlmlJfl.).J5"'~~'!Itl-34f'lLLiliLnuVlitl4f'lLLtl,. ., 

LLmfflvU (Extraneous Variables) Y1-3V1"1t1 

9.5 Sjml.).Jflun7::lJ1U017~3-J (Randomization) ~-3LiJu1nm'fl1lJfl.).Jn1'rn~~tl-3LL"::ml.).J fl.).Jwun 

~11-ln".q.).JnlJafi~L~-3a~~1Ul~-l (Inferential Statistics) 

9.6 Sjml.).JfluLLlJlJaf1~m::U1"'LLlJlJv-lfi'wntllJnlV1U~ (Fixed - effects Design) LLlJlJEl-3fi'lhtnillJ 

~3-J (Random - effects Design) LL"::LLlJlJtl-3fi'ili::ntllJ~a.).J (Mixed - effects Design) 017 

.. t II ttl ... t "t 1Lfl71::VlLLlJlJ'lI13-Jtl-3fl 7::ntllJ (Crossed Analysis) O1'1LflTl::VlLLlJlJLL~-3 LUtl-3fltl,::ntllJ 

(Nested Analysis) 1iTI.).J~1~'!IEl-3tlDmm'13-JVI~tlfl3-Jwu~ (Interactions) LL~W'll~LL~tnl"mtl" 

ml.).J\-1.).J1t1'l1tl-nJDfl.).Jwufi 

9.7 Sjml.).JVun773-J~1~LL"::iltlJVll tum'i t;LLlJlJm'1LflTl::~~Ul1Ul~1 (Repeated Measures 

Designs) 

9.8 Siml.).Jflum'~Ul t~4f1LLtln'l3-JnU~Ul4f'lLLili t~tl~rmLiMlJatln VI~El9i'lLLtl7 t~tl~LiMlh::U1,.,au 

LWL"'flilfl~'OJ::L~3-Jml.).J\lnitl-3 tunTIfl1Ulfl::LU~ln9i1LLtl'iYl~"tl-3 
9.9 Sjml.).Jflu~~'lItl-lml.).Jfl"lUlLfl~tlutum"1~ (Measurement Error) ~Si91tlml3-JtJnitl-3'!ltl-l~" 

nTIYlUl"tl-l 

9.10 Sifl11.).JVU191t)tl'i::fl-3fi''lItl-3017 t;LLlJlJaf1~tl"::LI1"'911-3'1 L~U LLlJlJflf1~~.).J LiJUlJihln 

(Randomized Block Design) LLlJlJaf1~lJ~tln UJfl.).Jv-rn1 (Incomplete Block Design) LLlJlJ 

af1~~~a~l~ (Latin Square Design) LW~ 

10 fll3-Jl'rt"nJLillV13-Jlt1'l1tl-l1tl7LLn7.).JVl7tl1fl"-ln~~M::Uju t~Siml.).JLW~1 'W (Generality) tl~1U7::~lJ~ 
LVl3-Jl::fl.).J 

10.1 Siml.).Jfll.).Jl'irt tu01'i'it1I~n~1V17tl~~d~~mitl-3nlJmw'i::UjU~-l\-1.).JUl tuaU~~::~1t1;tl-llJtln ---c" " 
LU,VI.).Jlt1'!1tl~1tl7LLm3-J 

10.2 Siml3-Jal.).J17rt tun17~1t1LVI~tl~U tun1'lTi1ml~LillV13-J1~tl-3n~LW 
10.3 Sjml.).Jfll.).JTIrt tunm1mVl~tl ~U 1unm~ri1~lJLil1\-1.).Jlt1911.).Jml.).JfhtitlJ 

11 fll.).JTIrtili::LWflru.fllL~::ml.).JLW 'ltl'l~'!Itl-lLillV1.).Jlt1'!1tl-l1mLLn7.).J~ 1m-3n17 'l~ 
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11.1 Sjml.1Jal.1JTIfl 'lunTIfhlm~Lnrn.n.1Jlmrr"~~'l-1.1Jl~.1J~~~ 'l(LunTI4f~au"lrnfh~~~~ih'l-1.1Jlf.J'!I~~ 
tm~n"mtl ttJ~~~m.1J '1~ 

11.2 Sjml.1Jal.1JTIfl LUnTI LiLnrn.n.1JlffiJlU~~tl4f~au LU"lmfll'!1tl~Lil'M.1Jlf.J'm~ ttJ'nm'.1J'l-1~tllf1~~m' 
'1~ 

11.3 5jml.1Jal.1Jl~fl 'lunTI~-lml.1JLtJU '1tJ'1~'fI~-lLill'l-1.1Jlf.J'!IEl-3 tfl7-3mWEl ttJ'mm.1J t~f.JW~l'rnl~nn 
vrmm~Sjtl~11al.1JTImtmi1u1tJ L~Lill'l-1.1Jlf.J'!Im tth~Lm.1J mtl tm-3nTI '1~~Wf.J-3 L~ 

11.4 $jml.1Jal.1J17fl Lum7iu~n~t-J~"""'f6~ LtJu~7-3n1.Jt-J~""wn~m~W)-3~ln7~1.J1.JL~tl'~~ml.1J '1~ 
atl~fI~tl-3nu (Discrepancies) 'l-1~tlml.1J4!tl-3m-n:1Sjtl~1wre1.Jt.n.iu 

12 a".1Jl'fl~~~.1J"q]~l"U (Standard) 'l-1~tl1Jnqj1~f.J (Norms) ~~~ 'liLum,9i'~auflrnfll'!1tl~~~~4!tl~m~ 
th~~u'1~ 

13 al.1JTIflal.1JTIflL~tJ~-31q]tltJ~~-3~~1 '1l1'l~~W1q]tltJ~a-3~L~m~al.1J17fl1~ L~ 
13.1 Sjml.1Jm.1Jl~fl 'lunTIL ~ f.JU1q]tlth~~~L ;.n'lllqjnTI.1J L~ 

13.2 5jml.1Jal.1Jl~fl 'lum~t.il.,jtlml.1JL~U'!ltl-3~fI~lm 'lutfl7~m''l-17tl ttJ7Um.1Jt-Ja.1Jt-Jalu~~ 'lu 
" • i.-. ~ 
1q]tllJ.o;a-3f1~~Wl:: 

14 al.1J~qj'1~L~~hf1qjt~ 
15 al.1JTIfl~WJul'l-1~m~tlm Y1f1itflu~~LfI~tl~5jtl 'lunTILn1.JTIm1.1J;rm;!~ L~tl ~'-3L 'l-1.1Jl~.1J 

15.1 Sjml.1JVU"lrna.1Juqj;j~tl3;l~'l-1~tl4f1LLtJ' 'lU.1Jlq]71'~~1.Jqjl~'1 ~tl .1Jl~Ul.1JUqjtUqj (Nominal 

Scale) .1Jlq]71tlU~1.J (Ordinal Scale) .1Jlq]71"lf1-3 (Interval Scale) u~~ .1Jl~tlq],"a1U (Ratio 

Scale) 

15.2 Sjml~'UYlll1fD~U~l1U Lrimn1.Jm'thn!lmtn;Jr:lar:lmlqjl~nu 
15.3 $jml.1Jrlu'l-1t\'nm~.;h ll1'lunTIa-n-3LfI~tl-3$jr:l1~tJ 
15.4 Sjml.1JV U ltJ LL1.J1.J'!I r:l~LL1.J1.Jatl1.J~'litJ~::t~Uml.1JiLL~::.;rn1f::YI1~a.1Jtl~ L"lfU ' ·LL1.J1.Jatl1.J'lfit~ 

L~tlnq]r:lU uwa tlu'lfit~ Lqj.1Jfil LLUUam..Mn1~ q]tlU~U'1 LL1JtJam.J'lfit~~u~ LLWa tlu'lfit~ L7f.J~ml.1J 
LLUUatlu'lfit~ 'l~~~r)U~U LW4!U 

15.6 Slm'.1JVU1;m~""n~'li1~L'OJq]flqj (Attitudes) Ufi~qj'1LLtJ'L;-3fl1'.1J~n~nf)~~-3'l-1fi'f.J 1;m, 

'l-1""m'l-1~l~ L"lIU 1n'!ltl-3aLfltl{Y1 1n'!ltl-3Lntl{atq]u 1;ml.1J'l-1.1J1HoS1UUn'!ltl-3tltlarj~ 1;~-lfl.1J~qj 
LW9lU 

15.6 Sjml.1JVU1fim~ail-3.1J'q]"tJ'~.1Jlrnfll (Rating Scales) U1.J1.JH171~71f.Jn" (Checklists) LLUU 

fll.1J (Questionnaires) LLU1.J~.1JT111fcl (Interview Schedules) L~~~::UUnTI~-3Lnq]W~r:l.1JLLUU 

a-3Lnq] 

15.7 $jml.1Jal.1Jl'ifl LUm~L~f.Ju.,jtlar:l1.J'l-1~tl;rtlml.1J~th1fl~lnfl11.1Jflq.1JLfI~tl t~f.J LiffW~~L'l-1.1Jl::a.1J 
nUn~.1Jqj'1tl~1~lm 

15.8 Sjml.1Jal.1JTIfl LUnTIL~r:lmLUUar:lU 'l-1~tlLfI~-3Sjtl.1JlffiJ1U L~~~~L'l-1.1Jl~.1J 
... ~ "... .. ~"'''.I ~ 15.9 .1Jfl11.1Jl Lum, L'lfm~Y1~atluuUUr:l-3Lnrncnu~::~-31q]tllJ,::a-3f1 (Criterion Referenced and 

Objective Referenced Testing) 
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test 

theory) 

16.2 3:iml3-Ji ml3-Jal3-Jl'H1 L~nl'~~tJ-lml3-JL~~-l (Reliability) '!Itl-lLf)~tl-l5ltl1~~'13-Ji1-lml3-Ji 
ml3-Jal3-J1W LUml3-JL~~-l1.h::L11r1911-l'l~'m 

16.3 3:iml~ml3-Jal3-Jl'I1 LUm'~-lml3-JIil'-l'!Jtl-lLf)~tl-l5ltl1~U~13-Ji1-lml3-Jiml3-Jal3-Jl~I1 L~UU1r11-l 
a-t .... AI ._ I ., 

mru-l'!iml3-Jm-lmmnIilWlm~ 

16.4 3:iml~"Lum,aT1.nJnMa~ (Nonning Procedure) 

16.5 3:iml3-Jal3-Jl'I1 Lum'1Lf),,~itlatlu (Item Analysis) T~m~'rn::m"fim1ru~14f11i~ml3-J~1~ 
a-

LL~::4f1tJ~~lUl'i,J-;jlLLUn'!ltl~tlatlU 

17 ffl3-JTII1l.;n'nn~L~3-Jl::a3-J l~nTILnuim~~ 
17.1 3:iml3-Jffl3-JTII1 Lumn.m,TInTILnutim~~~1mf)~tl-l5lilw~911-l'1 
17.2 3:iml3-Jal3-J1W L~nTILnuim~~~1mrlf)itf)1n~u'1 ii"W't~~Lf)~il-l5ltl t~~m-l L~ m,a3-Jll1mU 

nTI1Lf)"'~Ldm~tl-l (content analysis) 

18 ffl3-JTII1ii~lill3-JLL~M::Uh.LtthLLrn3-J t~~ailua~i1-lm~uii~1il~LWiltln.nnLL~tl1fin~'t1 
19 al3-JTIm~tlmL~:: liLrlf)itf)nTI1Lf)"~r11-lai1iimh-lL~3-Jl::a3-J 

19.1 3:iml3-JVUUrlUlrl'!ltl-lffi1ii L"/U UrlUlrl'!ltl-lm,. Liffi1iiL;-l1J"nJl~ (Descriptive Statistics) 

1M1.Jlrl LunTI Liffi1iiL~-lff".rnl~~-l (Inferential Statistics) LW~ 

19.2 3:iml~"Luml3-JLLliln911~11~'!Itl-lLrlf)itf)r11-lffi1ii L~ ~11-lnTIa~Wl~~-lLLUULU~L~~~ 
nuuuuYh5L'~tl1 (Bayesian VS Fisherian inferences) '~11-lffi1ii~L~nUm'LL'i,JmL'i,J-l~ 
~lLtI~9itl-li~n".ru.,"'!Itl-ll.h::~lrn (parametric statistics) LtI~~ "13-Ji1-lml3-Jv~T~~~u~ 
thf1qj'!ltl-lai1iiLuLL91~~~~1~ 

19.3 3:iml3-JV~LLUU~1~tl-l~1tlrltl"'il~LtlullU'tl.rl'ULrlf)itf)ffi1ii L"/U UUU~1~tl-lU~Um-l~1 'ttl 
(General Linear Model) LW~ 

19.4 3:iml3-JVU3-J T~~~urilf1qjLL~::m' L,fLrlf)itf)rIl-lai1ii~~n'1 L"/~ ff~a3-JW~~Ul-la1~ (Partial 

Correlation) nTI1Lf)"~ml3-JLLtJ-n.h1W~13-J (Analysis of Covariance) LW~ 

19.5 3:iml3-Jvuitlliln~-lLntl-l9i~'!Itl-lai1ii~rilf1qj'13-Ji1-l~~rn::rlU~1il13-J3-Jl tll3:inT~~lN~itlliln~-l 
a- a-

A .... I &,.I 

LUtl-lIilUL~~lU~ 

19.6 3:iml3-Jal3-Jl'I1 LUnTI~tln~1tltltlmL1J1JLrlf)itf)ai1iiL~tl Li1Lffll~im~~~~m1-l 't~tlVl-lL~3-Jl::ff3-J 
19.7 3:iml3-Jffl3-JTII1 L~nTI LiLrlf)itf)rIl-lffi1iiL~tl Vl-l\jn9itl-l 

20 ffl3-JTII1 LiLf)~tl-lf)tl3-J~1Lliltl1~::Ltitl-35ltl~LR~1VMnUnTI L,ff)tl3-JmLliltl{1~ 
20.1 3:iml3-Jffl3-Jl'I1 L~nTI L,fLf)~tl-l5ltl~LRmwunuf)tl3-JYi1Lliltl{ L~ Lf)~tl-lL'i,Jlrulil" Lf)~tl-lL~ilnUIil' 

Lf)~tl-lm1'i,J L~f)::LLU~ LW~ 

20.2 3:iml3-Jal3-Jl'I1 t~m~~ulil,itl~~ L~al3-JTII11Lf),,::~1~ m~ Lm~~ln~'!Itl-lL~~tl-lf)tl~Yi1Lliltl{ 
LL~::ffl3-JTII1 t~iliLLrn3-Jf)tl3-J~1Lliltl{3-Jlmsm 't~ 



20.3 a:lmla.Jala.Jl'm lunTIL;tluTthLLma.JI')~a.J~bLil~.f1~ 

20.4 ilmla.Jala.Jl'm lunTI 1~-rnaf1~a.JYl1Lil~.f1~ 

20.5 a:lm13·J"iLu;~mla.Jala.JTIt1'!1~~I')~a.JmLil~~il~~ 
20.6 ilmla.Jala.Jl'm lUnTI~1ULL~~LLtI~mla.JVla.Jlt1W~1Lffl1~'OJlnf1~a.JYl1Lil~{ (Computer Output) 

21 ala.JTIt1LLtJ~mla.JVla.Jlt1LL~~~~tJa111'OJlnm71Lf1'rl~1f~~~ 'l~mh~LVla.Jl~a.J 

22 ala.JTItmtl~1UW~1~tlVl1~ W~t1~L5JUil~~~'OJU1f~LaUtJLL~Uc-J~ 'l~~lll~LVla.Jl~aa.J 
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22.1 a:lmla.JflllilSlm\'~L~~1'!!lm'm~~t1,~atJm,n1'!1tl~W~Lrlm1ftl~ntJm'l1~tI Vl7~mw~LSlu~~'OJ~ 
~ ,.-~ ~ 

L~~1U'rltl~1UmTI~tI Vl1tl'rltl~1Un~LW 
" 

22.2 a:lmla.Jala.JTIt1 tunTIL;tlU'rltl~1U twpJu~LVla.Jl~a.JntJ~el1U 
22.3 a:lmla.Jala.Jl'lt1lum'lLaUtJ4f1L~'!IL~Ma.Jlru T~tll~ll11tlmtlnTIL;wtJtlmfh 

22.4 £iml~1u1nnmllLaU£l;;~3J~f11t11nill~'1 L~ \41LfllUlf11!JUNWJtl uwun"M ilm~ LW4fu 

22.5 a:lml~1unTILWmLwi~ l~~~£lmtl~m~1~tI 1..Mmla.Jmamt~tl 

22.6 a:lmla.Jala.JTIt1 'tunTI~Lmtla.Ju~rntl~1Utllmtl~1~~w~1~!J mtlW~~LW 

23 ala.JTIt1~~l;'1f~Lau~~Lww~~.nnn~LWVl1~mTI~tI 
23.1 a:lmla.Jala.JTIt1lUnTILLtI~~W~nTI1Lf1'rl~;r~3J~ 'ltlLw;r~LaU~ L~tln~u9itlllr:lLVla.Jl~a.J 

24 ala.Jl'lt11~;rtJ3J~~~un"'tJ (Feedback) LrlmntJ TtI'lLLma.JtI'l~ntltJm'l (Program Performance) 'l~~uYi 
L~~th~w'!lU1um'l4f~auhtJi1.nlmtlTthLLma.J 

24.1 £imla.Jala.J17t1 'tum'l~q;jJU1LYlI')Uf1m'~~Vll;;tl3J~~~un"'tJL~~t1~~LSlu l~ntJ~W~~,!!~lJ lu 

TtJ'lLLma.JVl1tl Tm~m'l 'l~tllll~~UL 1~1 L~tl'OJ~ 'l~a:lnT~t1i'tJtl1~ TtI'luma.J 'l~~Uyb~Yilu~ru::~ 
TthLLma.Jtiuril"'~~lL itUtl ~ 

24.2 a:lmla.Jala.JTIt1lUnm::1i'·.h~lJTIl1'lTm~nTIVl1~ Tthuma.J t~U1~91tl~m~i~3J~~~un"'tJ 
25 ala.Jl'lt1~~VllLL~::~~m'lYli'y-jmm~~ril"'~f1ULL~::1a~~t1mn1 ~~lLtJU91~~a:ltum"l~hLUUm'l1~tlVl1tl 
~LW 

~ .. , 
~~l')m'lY11~m'lL~ill~ 

... ~ ~!... ... ._ ~ . '- ..I. ~ .~ ... ,. "' 
25.2 a.Jmla.Jala.JTIt1 LUnTI'DlJ~t1~m~~f1U~"lJ7a.Jlru~1Il::a.JlruYl'OJ1L1ffi LUn1"l~lLUULm~m~ y-j'llla.J 

~~nm~lhutU~~~a.Jlru'!m~Tm~nTI~1t1 
25.3 a:lmla.Jala.JTIt1 'tunTII')1~I')::LU'l::!J::L1~1~LW'OJ~~1V1W~lLUUnTI1~tlmtln~LW 
25.4 a:lml~mla.Jala.JTIt1lUm'l 1,rm::tJ1UnTI11~uwuu~::~~nm::tJtJ9h~'1 L~ PERT, PPBS Vl1tl 

CPA LW4fu 

Cardinas (1985) 'l~~n1!tl L ~tl~ m~~n1!tla a.J'l'lt11l1y-jm'l1~ tlY11~m'l~mfl'!! ll~tl'n ~n1!tl'l::~tJ 
uru-nil~n1!tl'!1tl~t1'l::L YlflL 1L WifLtl~l a:l1il~t1'l::a~fi"L ~ll~n1!tlaa.JTIt11l1WYll.ml'1~ tI'!I£l~f1~ln'lY1r:lm'l~n1!tl 
il~tl~'OJ\lm~ln~a.J~n1!t::Y11~m'l1~tI~LVla.Jl::aa.JrilV1Wm'l1~tll\lT.::~wru-nil~m:tl Lf1~tl~ijll~,rLtJ\lUtJtJ1~ 
aa.J'l't11l1Wm'1~tI~~1~tla~1~LL~::~q;jJU1~\lLll~ LtJ\lLLlJlJ1~a.Jlil't1"l::a.Jlrufh 5 '::~tJ '!I~~ Ukert 
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.1 .,.,. ..: '" A'" ~., ~ J' t ~., 
lJ~:mmJ~'l~ile:!fl1ma.JLnmnlJaa.J~~t'lmWm~'l'OJ~1'l1,m1"H·m1f1 36 ile:! 9l~'l'OJae:!lJm1a.J91~\lL'Tl\lL~e:!Vl1 ~~ L'If 

L't1f1ilflL~f'lWW $jfi1f1'l1a.JL~~.r!Ie:!.:ILLlJ1J1~L,'hn'tJ . 981.~m~1LfI~~m1a.JLLUnh'l~'t11.:1L~U1 L~m~~ae:!lJm1a.J 
LL91n9i1.r!1tl.:lam'lt'lfl1WnTI1~m:~VI':l1.:1n~a.Jm'OJ1~~~atlW11J 'Watl~ L~T.:~wn4fi91f1n1f1 'OJ1ntt~ L~m~1LfI~~ 
tl.:l~U~~ne:!lJ 1~n~a.J~n1f~'t11.:1m~1~~ 6 tl.:l~U~~ne:!lJ l.h~ntllJ~'lf.J;;!lf11ma.J 34 ;;tl t~f.J 1.~Lnw,,1~nl" 

W'OJ11nnuElfi1ma.J~$jfl1J1mrnEl.:l~U1~nEltJ~.:ILL9i +.40 ~~ 1u miJJ~mtt~.:In~1'it~LLn m1JJ~'llu~L~tJ~£).:I 
nlJn1~1~tJ m1a.J.n~VI~na91'LLf'I::m'lh::Lil~ 1nm11~tJ't11.:1m'~n1f11nm"m1.:1afi9i1.~m,1Lfl11::~;rtla.Jfl ;; ., ., 
nTIf1n1f1LLf'1~ttJ1J1tJLLf'I::n'OJnTIa.J't11.:1m,1~f.J 



. m71~tJfl~~L1Mnl'l1~m~~UTImtJ (Descriptive research) lh::L11."m7~m~mh~·1'O,)~1iltlth::a~fl 
L\tm~1~tJ 2 m:m17 fiel 1) L~el~~\t14i'1u~a~TIt1m~m71~mJDu~nn LwiuLitJ\t~el-3fl11."mfl1ail"::~u 
~TitJ~flmt' LLf\:: 2) L~el~n1!t1a~'7t1m~m'1~mJDu~nn Luiu;tlUlItl-3fl11."mfl1ailn::f1U~TitJ~flm:t1 LU 

h-lLiwa~n~ri11Xn-l1\tflrn::nTI~m~m7~n1!t1iu~JlU ~~\11~\tmfl"ITi'nm11f 1~tJ~m~~1L~\tn~1~tJ ~~ 
1. n~fln1!t1Ltlna~LLfl::~1\t1~tJ~L~m~el-l 
2. nTITi1~~L~el-l~elLLfl::ail~L~el~~el#lflun~1~tJ 
3. nTITi1\1U~m::'!i1mLLfl::4i'1elV1~th::'i!'1m 

• ., ... .: ~ -., '1.... ., ... .: ~ '" II-~" . !"t • . '! 1. m\1U~\111Jel"''O,)::'Jn1!t1 C:l1'O,)tJ L~m\1\t~\11~el"''O,)::\'Jn1!t1 'lI'~ L~1Lfl"::\1t1.ruty\11LLfl::m1~'O,)1LlM L\t 

m~'O,)::~el-l~4i'1u~LUam7t1m~m71~mJDu~n~ L\tiuLitJ\tllel~fl,1."mfl1am,::~U~1itJ~fln1!t1 L~el Ll1m7 

uDU'9inrrn'tJ L\tiuLi~1Jel-lflt1."mfl1ailm~U~1itJ~flmt1 Luh~LitJ\ta-ln~ri1lXn-l1Uflrn::nTI~mmTI~n1!t1 
.. .. 0 

i\tYi\tS1U ~-l\11~Umfli1i77~71'i!' LU\te..Jfl-l1\t1~tJYi~fltWl1~LLfl::~LLU1.",~m-m~U1a~77t1m~m71~tJ 

UDu~n~ L\tiuLitJ\tLWLL\t1Y11~L~mn\t 
2. fln1!t1~el~fl'O,)1n\1lX-l~el Lelna17 117a17LLfl::-l1\t1~tJ~LflmoDel~ L~el 't~n1\1U~~1~el~'O,)::fln1!t1LL~1 

ril~tJ~-l't~tiufl11Lelna17LLfl::-l1\t1~tJ~L~m~el-lnU~1~el~'O,)::fln1!t1 L~eln1\1\t~LUUmtlULLU1~~ Lum71~tJ l~tJ 
fln1!t1LLU1~~L~mnum71~tJUDu~m7 'lWiULitJ\t a~TIt1m~nTI1~tJuDU~nTI Luf,.uitJU el-lfllh::nelu1Jel-l 

a~TIt1m~m71~tJUDu~m7 'l\t-i\tLitJ\t1Jel~fl,1."mmail~LLfl::m-m~\t14i'1U~~ ~~e..Jfl'O,)1nm7a-lLfl"r1::~ 
t1-lflU7::nelU~ el~a~77t11l1~m71~ tJUDu~m7 'l\t-iuLitJ\t 1Jel-lfll1."mfl1am'O,)1nm7~n1!t1Lelna17LLfl::~1U 1~ tJ 

atu't~~~d 4i'1u~~a~'i'it1m~m'i1~tJu5u~m7 'l\t-iuLitJUlItl~fl11."mmail~7::~U~1itJ~fln1!t1 ~ 3 ~1U 
6 el-lfl11T.:nelU 120 4i'1U~ ~-lLLU~eleln 't~~~ 

m1~r.um7%tJuDU~m'i 'l\t-i\tLitJ\t ~ 3 el~flU'i::nelU 't~LLn 1) Ldel\11~LW~US1\t"'1-lm'ifln1!t1 
-oS1\t1\t 25 4i'1U~~ 2) Ldtl\11~LU\t~\tSl\tL~Yn::1'i!'11."mmail~ -oSl\t1\t 11 4i'1U~~ 3) Ldel\11~LU\t~\tll\t .. .. 
"'l~mil~tJ -oSl\t1\4 8 4i'1U~ 'i1~ 44 mu~ 

ml~a1~TIt1 'l\tm71~tJu5u~m'i 'l\tiuLitJ\t ~el~flu-s::nelUL~m 't~LLn -S::LUtJU1n1~tJ ~-oSl\t1\4 53 
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II I II II II 

'tltl~ml~LWfl~n1~tJ ~1\l1U 11 91'lU~ 2) ~n~-il~tJYiL~twltlnTI*tJ ~1\l1U 12 91'lU~ 7'l~ 23 91'lU~ 
" t'I II II II II 

~",Yi L~"llnm7f1m~t1 LwifuqJtlUiUj91'lU~;a~"~fI1Ym171~lItJ~u9im' LwB'uL~W'tltl~fl41'Y1mfl1aqJ{ 
., ., 

're~lJ~1ill~f1mtl TIm1-m~~ 120 91'ltl~ 

Lfl~tl~~tl~L(Lun171~tJfl~~ t1tlLLlJlJatllJm~~0~tJai1~L~tl~9m.ml'lU~~LL~::f1n1fla~nt1f11Yim' 
1~lItJ~u9inTI LU~.U~W'tltl~flf1'Y1mfl1aqJm~lJ~1ill~f1n1fl l~lIa.n~LLlJlJatllJm~~~l~1\l1U 2 "UlJ l~LLn 
LLlJlJatllJm~fl::LLuuJ'l-1trnfl'l1~a'f1qj'tltl~91'lU~~a~nt111'Yin111~tJtJ~u9inTI LU~L~tJU'tltl~fl11'Y1mfl1aqJ{ 
'::~lJ~1i!J~f1mtl LL~::LL1J1JatllJm~a~t1111YimTI~!JtJ~u9inTILU~LiW'lltl~fl11'Y1tJlf11aqJm~lJ~1i1l~f1n1fl 
l~tJ£j'm.J"'::LatJ~nl'lai1~Lfl~tl~~tl~~lIItlltJd 

1. t.h91'luAa~t1f11Yim'1~ tJ~u9inTI LuiuL~tJU'!Itl~fl11'Y1mfl1a~::~lJ~1itJ~f1n1flYi1~"llnnTI 
., ., 

~~Lfl"::~Ltlnal'm~::~lU1~tJ ~'U'lU 120 91'lU~; ~la-!l~LtJULLlJlJatllJm~fl::LLuut.tll-1trnml~alf1qj'tltl~ 
..., I. 

~f{~l11Yimn~~u9inl'l Lui\ui!JU'tltl~fll1'Y1mf11f{qJm~lJ~1itJ~f1m~1 l~lIai1~u L~~m~flrn1' 

~IU'lU 3 vi1u ("tJ~::LatJ~~~111fl~U'ln) ~"lI'rnlqJ''l'O,)atllJ71tJ~::La!J~ml~'~L~U'lltl~1111flLL~::ml~ 

II I • ., 

2. "llntru L~~L;m'!flqj ~lU'lU 7 yi1u ("1I~::LatJ~~~111fl~U'ln) qJ''l~atllJml~qJ'~L~~Li1tll'll 

(content validity) mtl~~~ L~~maumLU:: Lnrn~~L(Lum'91"ftU~il fllfl1lU IOC ~filU'lrn l~~lnn11 .50 
., , 

(IOC > .50) (;r"!J mqj'OJU'llff, 2544) ~\lntl11~tlmlWUatl~flt\'tl~nu-,~~-m~111Yi9i'tl\lnTI1~ 

3. ~~Yi1~"llnmrrill-1U~fl::LLuuJ'l-1trnL~tlqJ''l''latllJml~qJ7\1L~\lLdtll-11LL~~tlLaUtlLLU::'IItl\l91'luA 
a~nM1Yimll~tJtliiu9im~ Lui,.uillU'Iltl\lfl11'Y1mf11aqJm~lJ~nJ~f1m~I~ln~Lim'!flqj Ll-1fltl91'luA~IU'lU 
100 91'ltlA "l,n 120 91'luA l~mLu\lLW 3 ~,U ~~ 

~1\lml~VUnTI1~tJtJiiuq;m' LuiuL~tJU ~Lim'!flqjtlwLLn4f1uALl-1~tl 39 91'luA "llm~~ 44 

91'luA lfl!J 1) LdtlVll~LW~J1U'Y11\1m'f1n1fl £j~1\l'lU 23 91'luA 2) LdtlVll~LW~Jlt.U"Yil::1'!fl 
... _1 • ... • I ~ I. oJ PI.. . I. ... .... ~ . I ~ 'l'Y1mft!flm ~,,"1U 8 qJ'lu~ 3) LUilVll'Y1Luv.YiUJ1u.",~m'1~1I ~,,"1U 8 'l'lU-J'D 

II II ." ., 
~,,"ml~al~l't1 Lum'1~vtl~u9inTI LU~L~W ~L;tJ1'!f1qjtJWLLn91'lU~ ~1\l'reLUlllJ1m~tJ LVI~tl .. .. 

40 91'lU~ "llm~~ 53 9i''lU~ 

~,,"~nll1lJntuLL~::~n1frn...-il~t/tum'1~lItJiiu9im' LU~L7W ~LimtiqjtJWLLn91'luALVI~tl 21 

muA ~lm~~ 23 91'luA l~tJ 1) 'O,)nm1Jnrn'lltl\lml~LWfl~n1~tJ £j~,,"'lU 8 91'luA 2) ~n1frn...-il~lI~ .. .. 
L~tlllltlnl'l*tJ ~,,"1U 13 91'lU~ 

~~~Yi1~'OJlnmnJWLLn91'lU\l~'Iltl~~L~m'f1qj£j~IU'lU~~~\lL~tl\l~lnml~WtlU'Iltl\litlml~ LULLIII 

~::91'luA LdtlVll LU1J1\19i'~~~~L~ULL~::91'lUAYi~~ILW Lua~tifl1YinTI1~vtl~u9inTI LU~LiW'IItl\lfll 
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1Y1mf11ailh::~u3i'trtlJJflnttllmn~lnd~-3Sim1L~JJL91JJ 2 qbtJ~ flel ff-3LnilL~i1tlJ~n;hn~~ULU~L1t1l.~M 
LU~lUmlJJalJJ11flLunTI1~tltlDU91nTI LU~L1W LLfl::Siifntt::m::1.J1Unm~m' Lu~mitu.,~~tI~L~el~ElnT~ 

4. \tlmtJ.hi~~~ln~El 3 3Jlafl-lLiJuLL1.I1.laElUm3JL~ElflnttlaJJnfl111"t'mTI1~tltlDU91m' LuiuL7t1U 

lIil-l~ts"mfl1am,::fi'u3i'trtlJJflnttl 1~tlri1"v1U~ L~9l1tJ-li 1 9l1~El!ElfhmJJ 1 til ~-nXU !ilfilm3J9l1tJ-li 

am'm1l'MnTI*tlUDU91nTI LU~L1t1U 5j~~3J~ 100 tel l~tlLLtJ-lLW 3 ~1U ~~ fl113JVUnTI1~tlUDUq;m' 
LU~L1t1U 39 ~il ml3Jal3Jl'fllUm71~tltlDUq;m' lU~L1t1U 40 ;rEl LLfl::~TItI11..1'rnULLfl::~ntttu.,--it~tllUm' 
1~tItlDU91nTI LU~L7t1U 21 tEl 

LL1.I1.laEl1JmJJaJJnfl111Wm,1~tlUDU91m' LU~U;tlUlIEl-l~,1Y1mfl1a~~u3i'trtl3Jflnttl LUT'-lL~tlU 
ff-ln~rili(n-31U~ru:m"JJnTIm'flnttliu~uJ1U ~~1~U~1rnrn3J71'!f ~U1JdLWL~~El-l~El~L(lum'f1nttl 
aJJ'1fl111Wm'1~ tltlDU91 m71 U iUL1t1U 1/ il-l~'t1Y1 mma il~1::~U 3i'tr tlJJ flnttl lU h -l L1t1Uff-3n ~rili( n-llU .. .. 
~rutm73JnTInTIflnttliuwuJ1u ~-l"v11~Uf)7mtiTI3J11'!f tl'::nil1J~1tJWL~U"v1~n 4 tl7::L~U ~il amwnw 

1/El-l~ilElULL1J1JaElUm3J ml3Jflum'1~tltlDU91m7 LU~L7t1U fl11JJalJJl7t1 LUm'1~tJtlDU91m"lu~L1t1U 
LLfl~tI11.1'rn\Wl::~ntttu.,~tllUm'1~tJtlDU91nTI LU~L1W l~tJLLtJ-l LW 4 9l!lU Sj"tlfl::L~tI~ ~~ 

ililU~ 1 LL1J1Jail1Jm3JtillJaLfitl1nuamW11Wllil-l~il!lULL1.I1.la!lUmJJ tl7::n!lu~1tJ1JSl"v1~-31I!l-l~ililU 
LLU1JaElUmJJLLa::1JSl"v1~-lm' '1.fflum~~Ul~l1Um'1~tllIil-l~ililULL1J1JailUm3J ~LL1J1Jfilm3JL1MLL1.I1.lL913Jfil 

.. • ., f -" .. ~ LLfl::LL1.I1.lLfl!lnil!l1J ~lU1U 9 1/!l L~tI~1'OJtlal1-3WLil-l 

il!lU~ 2 LL1.I1.lWLWilULil-ll~tJ~'t~1Uml3Jal3JTIt11Unm~tItlDU91nTI LU~L~tlU1/!l-l~'t1YJtI1ma91~ 
" ... ~ "t .. .!("..J'" ~ ::.t J!" J.!! 

1::~UJJtitJJJ,mtt1 LU 1-lL7t1U\'1-ln~~lUn-llU~rn::n77JJm7m7¥lnttll1Uwul1U '"<I-3"v11~U~7'111!7'UJ71'!f 

tl7::nil1J"1t1,j'ilfilmJJL~tI1n1J7::LntJ1J1n1~tI ~lU1U 40 ,j'!l l1lLL1JUlIil-3filmJJLfj~l91W7::JJlrnfh 5 7::~U 
1 

_Of .. ~ 
~tI~~tJal1-3WL!l-l 

t ... ~~., fV~ 
~tJ3JLnrutyJnTI L"v1~::LLUU ~-3U 

LnrntyJ1um~'OJ1'~rulfllL~gtl'llil~lv"l'n~::LLuUmlJJfi~L~lIil-l~tsYltl1fllail~~luml3Jal3J17fl LU 

m,....~tItlDu91nTI LU~L~W til~tJril"v1U~tilL~tllI!l-l~::LLUU~1~n1i!llJaLL~fl~ill1~~ 
fllL~gtJ Sifll'~::wll-l 4.50 - 5.00 "v1JJltJ~-l flrn~n~,rum-3n1Ja111mhw!l~'Lui1'OJ"UW'J!l-l~'t lU . ., .. 

7::~1J3JlnYlff~ 

fllL~tI 5jti'm:Wl1-l 3.50 - 4.49 "v13Jlt1~-l fl~nttrn.,."rum-lnua111m1LW!l~'Lu~"WllEl-l~'tLU 
'::~U3Jln 

tilL~gtJ 5jti17::Wll-l 2.50 - 3.49 "v13Jlt1~-l flrn~nttrn::,rUil7-3nUa111W~LW!l~'Lui1~"UUlI!l-l~'t lU 

7::~utl1Unfll-l 

tilL~tJ 5jtil1:~vdl-l 1.50 - 2.49 "v13Jlt1~-l fl~ntttu.,."rum-ln1Ja111m1Lwil~'Lu~"W1/!l-lfllLU 
" ., 

7::~Wiltl 

tilL~tI Sitil'reW:ll-l1.00 - 1.49 "v13Jlt1~-l fl~ntttu.,."rum-lnua111m1Lwil~'Lu~"W1/il-3fl,LU 
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91e>U~ 3 LLl1l1th::LSiU9IULe>-lt~E1fll~lU~TIlJ1m~mu~::~nmu.,~aE11um~1~EJtJDu9im~ 1uiuL~E1u 
'!J tl.:Jfl11Y1 mft1fli1i'::~l1~1i EJ~f1mfl 't U h.:J L~ EJUa .:Jn~rlltr n.:J1Uflm::m~~m~m'lf1mfl~u ~Ul1U ~ .:JWJ ~ 
Umm1i'l'l~~l' tJ'l::ntl1J~1EJ~tl~lm~LfiEJ1n1J 1) ~'l'lmm'lm'lltl.:Jml~LtJUfl#n1~EJ ~lU1U 8 ~tl 2) 

~mfm.,~aEJ~L~tlq\tlm~1~EJ -;jlU1U 13 ~tl ~1~ 21 ~tl ltlLL1J11'11tl.:Jf11m~LtJ~191'ltl~~lmf11 5 'l::~1J t~EJ 
...... ... .t 
~~EJfl~.,ruuLtl.:J 

t A ~ tt.., &;~ 
~EJ~Lnm't1m~ L",fl::LLUU ~-lU 

Lnm't1'Um-m~1~mlf11m~EJ'IItl.:J~1",trnfl::LLUUml~~~L~U'!Jtl.:JflVY1mft1fli1i~lU~~~ml1~'lmLL~:: 
~m!tm.,~EJ1UnTI1~EJtJDu9im'l 1U~L~EJU cfJ~mh\-1U~f11L~EJ'IItl.:Jfl::Uuu~1~MmJ~LLq\~::itlll~~ 

f11L9.~EJ !jf11~::Wll.:J 4.50 - 5.00 "'~lEJ~.:J ~m~mfm::~U9I7.:Jn1JflrnW~d~hm~'tu~~~UU'IItl.:Jfll 'tu 
, ... ... 

~::~1J~1nY1~~ 

f11L~EJ !jf11~",h.:J 3.50 - 4.49 "'~lEJi1.:J ~~n1!tm.,~um.:Jnl1flrnW~LWmJ~uil~~W'lltl.:Jflitu 
'l::~1J~ln 

f11L9.~E1 !jf11·n~W)1.:J 2.50 - 3.49 "'~lEJ~.:J ~m~n1!tm::~u9I'-lnl1flrnW~Lwtl~~uil~~uu'!Jtl.:Jfll1u 
~~utJmn~l.:J 

f11L~EJ !jf11~Wll.:J 1.50 - 2.49 "'~lEJi1.:J ~~n1!tm.,~um.:Jn1Jflrn~LWtl~~Um~W'!Jtl.:Jfll 'tu 
... ... 

~::~WtlEJ 

f11L~EJ !jf11~11.:J 1.00 - 1.49 "'~lEJ~.:J ~~n1!tm.,~um-ln1Jflrn~Lwtl~~uil~~w'!Jtl.:Jfll'tU 
, ........ 

~::~WtlEJY1~~ 

91tlU~ 4 LL1Jl1fltll1ml~flum~1~mJDu9im'l 'tuiuL~E1u'!Jtl.:JflilY1mft1fl9li'l::~11~1iEJ~f1n1!tl 'tu 

t7.:JLiE1ua.:Jnflfhtrn.:J1Uflm::m7~m'nl'lf1n1!tl~U~US1U ~.:J",1flUfl,ffi1i'''~''1' tJ'::ntll1~1EJ~tlf11m~ 
I .... I II AI , .... 

Lnmnl1 1) LUtlmYiLWWuJlUY1l.:JnTIf1n1!tl -;jm1u 23 ~tl 2) LUtlWmLWWu.f1UL9.Wl::~11Y1mft1fl9li -;jm1u 
a- , a-

8 ~tl U~:: 3) LUtl"'lYiLiJuwullUY11.:Jm'l1~EJ -;jlU1U 8 ~tl 'l1~ 39 ~tl l1lUl11J'!Itl.:J~lm~LiJuLLl1l1fltl1J'1f~~ 
.. ..... t ........ .., .r 
L~tlni1tll1 4 911L~tln ~EJ~1~EJfl')1-l'!1ULtl.:J 

t .. t tt.., .... ~ 
~E1~Lnm't1nTI L",fl::UUU ~-lU 

t 'I'" .., ... t lit.... .... ~ 
Lnm't1nTIm1~ L"'fl::LLUW''lMtl~Lnm't1nTI L",fl::LLUU ~-lU 

f1191tltJt;Jn4i'tl.:J L~ 1 fl::LLUU 

~l91tll1UJtJn4i'tl.:J L~ 0 fl::LLUU 

5. t11LLl11JfltltJm~~fl~lAULflUtlq\tlm~1'l~~mn1!tl1Y1m~WU1h~tl~~1'lmltJWtJ1.:JLLnL'II 'O)ln~u 
t11LtJ't~~m.:J~m1~-;jlU1U 3 yhu (~EJ~::L~EJ~~.:J111fl~U1n) 91'l1'O)fltll1m'l't;'rn1!tl LL~::m1'O)fltltJml~91'l.:JLi.:J 

Ldtl",l tflEJLnm~~flun~91flaufitlf11~~ lOC ~f1m1tuL~4i'tl.:J~lnn11 .50 (lOC > .50) (tr~E1 mtlJ'O)U11~ , 
. a- , 

2544) ~~::5tl1~tlf11m~truflt:lflfl~t:l.:JntJ~nmu.,...y;~-l1~ 

6. t11Lfl~tl.:J5ltl~tJi'tJtJ1.:JU~1 LtJY1~~t:l.:J 1;' (try out) nl1fl11Y1mft1fl9li7::~tJ~ljEJ~f1n1!tl1uh.:JL~EJu 
a.:Jnflfhtrn.:Jmflm::nTI~m'lnTIf1n1!tliu~Jlu ~.:J",1flUmrn1rn~~,-;jm1U -;jlU1U 36 fl~ L~t:l1Lfl~~"'1 
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~lml~L~EJ-3Li-3ml~~t:l~~~t:l-3111t.,.tU~t:l-3LLlJlJ~t:llJt~EJ L;~m ~~~HYI~~t:lUlJ"rlflLLt:l~vhLU~mU~ 2 LL~~ 3 
" 

LL~~L;~m KR-20 LULLlJlJ~t:llJ~t:lU~ 4 w~Yi1~ ~lJ';h ~1~'Ifil IOC LL~~ml~L~1l-3'!1t:l-3LLlJ1J~t:llJm~~~'l"m111~ .. 
nTI1~EJ1J~~nTI LWi,'.L~llU'!It:l-3tY:1Y1mm~~~~1J3!till~~m!tl $j"rlll~~L~ll~~~ 

A: A 41-"'_ II I I A.., '" 
e.mnTI~'S1'03~t:llJml~~'l-3L'!l-3LUt:l\11 ~t:l ~~1~'!lU IOC "rlEJ'!It:lt:l~~11-3 0.67-1.00 ~-3~t:l~~~t:l-3nlJ 

LmwMjLflunn4l~Hu f1t:l ~lnn11 0.50 ~-3(it:l11LLlJuaulJ$jml~m-3i11~Ldu\11 
Uun'031n~lml~m-3L~-3Ldu\11LL~1~~1l~-3lmL~"rl~~lUml~flum'S1~1l~U~m'SLU~L~llu$l~l 

ml~L~ll-3Ll'hn1J 0.862 LL~~1L~"rl~~~lUml~~1~1'lt) LUm'l1~~tlDu~m'l LU~L~llU $j~lml~L~ll-3Ll'hnlJ 
0.968 LL~~~lU'03nm1./TIt'l4L~~~fl1ffi4.,--n~llLUnTI1~lltlDu~nTILui"u~W $j~1~11~L~1l-3Ll'hnlJ 0.940 

tht'!llm 

~ln~LiLum'S1~1l ~tl ~'l1Y1mm~~l'h~~lJ3!till~~mtl Lut'm~llU~-3n~ri1Un-31U~ru::m'l~nTI 
" 

nTI~mt~~J1U ~-3\11~U~'Srnm'l~"rl'!l nm'l~mtl 2550 ~-31h~nulJ~111~lU1Uh-3L~llULU~-3n~~-3~U 75 

h-3L~EJU '031n~-3\1~~ 4 rilUn-31UL'!I~~~nTI~mtl $j~lU1U~llYlmfl~~~U 424 flU 

411tl~1~'nm 

411tl~1-3m~'!lln~L(lum'l1~EJd ~tl ~11Y1EJ1fll~~~'l~~lJ3!1ill~~m!tl Luh-3L~llU~-3n~~hun-31U 
~m.."'T1n~m1m'1flm!tl~U~JlU ~-3\11~Umm1n'1~"rl'!l ~lU1U 206 flU t"1l$j~Ui1uULUm'1nl\1U~411€l~1-3 

" ~lm~.m 

~U~ 1 ril'l1'03~lU1Uh-3L~llU LULLqJ~~L'!Ii1~~m'l~n1!tl~-3\1~,,~$ju~1U~-3\11~U~'rn1n'l~"rl'!l 'n~ 
~-3\1~~ 4 rilUn-3lUL'!I~~nTI~m!tl ~lJ11sn'l-3L~W~LiJ~~€lU'1~~lJ~1ill~~mtl~lU1U 75 t'1-3L~W 

~~ 2 ril'11'03~lU1Ufl"t1Y1mfll~~~'S-3L711U~-3n"rilUn-31U~tu::nn~m'1nn~n1!tliu~JlU ~LiJ~ 
~tJU~-3LLqJ~~lJ~till~~n1!tliJ~ 1 ~-33!till~~n1!tln~ 6 LU~-3\11~U~'Srntin~"rl'!l ~11$j~lU1U~'l1Y1mfll~~~ .. 

~ . r.. .. ... ~.,.,!! II., .:..:.!! II 
~'''n1 2 '03lU1UL'l-3L'lllULL~~'031U1Ufl"t1Y1mfll~i1n~~lJ~till~~lm!tl LULLi1~~L'!I~Y1nTI~m1!tl LU 

" .. 
~-3\11~Umrnm'l~'!! ~-3n~rilUn-31u~ru::nTI~nTInTI~mtlium.llU 

L~~n"_n1t' "'~'mt'.L'W m~!I1fI1ffI4 
1 15 134 

2 23 104 

3 24 115 

4 13 71 

,--W 75 424 
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iu~ 3 ~~t./~lLUum7~:.J9l'J~~1-l1h::'111mLL1J1JLLtiJu (Stratified random sampling) l~t./~lLLun 
LthmJil~~m'~m~l 4 ~~il ~~~~ t,nnm~~!l~l-l~lm~1J1Jill'l-l~~~~~~~'rlt./;~ 1·m7t./u~lnL~il~~~'!lil~U~ 
nTIf1~~ 4 ~'Ilil ~~unTIrh-vm~n~~9l'J!l~1-lill~1htl-l Yamane (1970) ~~~1Jml~~;tl~U 95% 1~t./'t~ 
5jml~fI~l~~fI~tlUl~ ±5% ~ln~lU1U1.h~'IIlm 424 flul~'!lUl~9i1tl~1-l1.h~'IIlm 206 flU LLil~~tl1jtl-lnu 
t[}3J~~~lt./ rfj~t./~-'l L,r9i1tl~l-'llh~ln~lU1U 257 flU ~,Ju~~~ 1~t./ L~~1t41Uflth't.I1fllf{il.nuuil~t~'!lil 
~~nTIf1~15:j~lU1\4 50 fI\4~\4ltl ~~t l~'Il\41~9l1mhM::1flm 206 flU 

1~t./5:j'rlt./~::~~t./~~1\41Ufll1'Ylt./lfl1f{il~LiM9l1~~1~1~(L\4nTI~ntrr"lm1~ttl3J~ t~t./ 
L'Ilil~~m,f1m~l~ 1 ~~tl~l-'l~1t./~1~1\41\4 5 h-'l~7W 5:j9l1tl~lM::1flm 83 t1\4 ~ln~1\41\4f11 

1'Ylmfllff~.n1~~ L\4~'Ilil~~nTIflm~l~ 1 -.sl\41U 134 fI\4 ~~L\4L'Ilil~~m,f1m~l~ 1 rfj~t./l~L~~9i1tl~1-l 
thmm~~mj[}-'ln\4m~ty~lt./'!l[}~[}3J~ 

~'Ilil~~m,f1n1!tl~ 2 ~~~~l-'l~t./~1~1\41\4 5 h-'lL7W 5:j9l'Jtl~lM::1flm 54 fI\4 ~nn~1t4'Jufll 
1'Ylmfllf{~.n1~~ 't\4~'Ilil~~nTIfln1!tl~ 2 ~lWm 104 t1\4 

~'Il~~m,f1~l~ 3 ~~mh-l~t./~1~1\41\4 6 t'-'l~iw 5:j9i'JtlthM:."!flM 65 flU ~ln-oS1t41\4f11 
1'Ylmfl1f{~.n1~~LU~'!lil~~nTI~m~1~ 3 -oS1t41U 115 fI\4 

~'Ilil~\4~m,f1n1!tl~ 4 ~~tl~1-l~1t./~1~1\41U 8 h-'lL~t./U 5j9i'Jtl~1-l1h~'IIlm 55 flU ~ln~lU1Ufll 
1'Ylmfllf{~.n1~~ L\4~'Il~~nTI~n1!tl~ 2 -oSl\41\4 71 t1\4 

~,J\4 ~-'ll~9l'Jtl~1-'ltl'~n~.n1~~~1t41\4 257 t1\4 

L\4m'1~t./fI~-'ld ri3~t.I~1~U\4m'Ln1J'11JTI~ttl3J~L~tl~9JJ\419i'JtiJf{~nt11l1Wm'1~t.ltlDu~m' LU 

~L7t./\4U~~f1n1!tlf{~TIt11l1Wm'l1~t.ltlfiu~m'l Lu,fuLit./U'!ltl-'lfl11'Ylt.l1fllf{~~1J3!tit./~f1mtl 1~t./5:ji\4iltl\41\4 
., 

a 1.1 ...... 

nTILnm'Jtrr"l~'!ltl3J~~~ 
a- a-

1. m'Lnm'J1J'l'J~t ~3J~ LL1J1Jf{tl1Jm~fI~LL\4 utll~,xn ml~fflflty'll tl-'l9i1ti-'l;f{~'l't1mWm'1~ t./ 

tl fiu~m' L\4~\4L7t.1\4 ~ ~-'l m1'Yl m fllf{ il·h~~1J3!tit.I ~f1n1!tl Wl~ mh LL1J1Jf{tl1Jm~~f{11-l;\4ltll ~ r.i L ;m'lll f) I ~ ., ., .. -tt 
,\'" AI II 

-.slU 1\4 7 Y)1\4 ~ ~fI ::LL \4 \4tll~,xnml~ ftl"ty'!l ~-l9l1ti-'l;f{~"t1mWm'1~ t./tlfiu~m' 1\4,f\4L7t./WYJ tl-lt11 

1'Ylmfllf{9ITI~~1J3!tit./~~n1!t1 t~t./'lrnaW~'!l!l-l~L;m'lllty~L~fI::LL\4\4~1~nml~fflflty'!ltl-l9l1ti~ 5:j 3 n~~ 
tl~tl1J~'Jt./ 

n~~~ 1 fll1'Ylmfllf{m~ijthtf{1Jn1"ro!~~tl5:jc.J~-11t4 tum'~lLUUnTI1~t.ltlDu~nTI L\4,fuLit./u -oS1\41\4 

n~~~ 3 \l'n1'111m'~1tl~5:jtJ,~f{1JtJ'~f{1Jm,cl~~tl5:j c.J~-l1\4 'tum,tJDU~-llU1~ t./ Lfit./1n1J9l1ti-li 

-oS1\41U 2 Y)1t4 
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tfl~5jn"'filLii1.lnl1~~ 
1.1 ~~~~m-l~,rum-n~1'Y1m~1I ~~1~-l~\111'Y1m~~ L~t:l"etl"'r:ltlnml-l~t:l"t:lml~ 

+UJ~t:lltJ~-l~L~~7!flqj t1.lm'l t"'fltLL1.l1.l~1\1~nml~~hfiqj"t:l"if'l1j~a~ntlIl1Yml71-.rlltJilu~m .. tL1.l~L;1I1.l 
"t:l-lflf1'Ylmfl1a~~lJ3J1W~~mfl 

1.2 ttlu.lJ1Jat:l1Jm~mt:l~\1~"iftlttl~ln~~1~,m1tWJ\111'Y1m~1I1u~1.lLa1.lt:lq]t:l~Lim1flqj~" 

2. n-mfitmm1~;rm.J~ u.tI1JatllJm~a~TItlIl1~m'l1~ tJtJilu~nn t1.l~L7tJ1.l"tJ-lfll1'Y1mfl1a'llm~1J 
3Jtltl~~mfl t1.lh-lL;tJ1.la"nfl"l~n"11.lflmtm7~m"ml'l~mfli1.l~1.l.l11.l ~-l\11fl1.lfl1f17n77~711f 5jm7 

2.1 vil\1~-liftJ'l1"m'lL~tJ'!JtJml~'1~~tJ t1.lm'lvi11-.r~~lnUm-n'll1'Y1m~m~tJ LU~fl9itJ'!JtJ 
ml~'1~~t:l~ln~1J~\117h"L;1I1.l t1.l~-m1fl1.lmmrn~71" a-lnfl"l~n-lmflt\.k,"fln~m7nT~~mfli1.l~Sl1.l 
LL~ tfll1'Y1 mma 'Il'~L1j1.lif1tJ ~1"U7t"lm L ~tJ'!J tJ ml~'1~~tJ t1.lm7vil1~ 1I~ln~1J~\117 t 1-lLitJ1.lu.~tflt 
1'Y1mfl1am11.ln"'Lfi1A'tJ~~m11~1I . .. 

2.2 ~fl9itJ'YI1~ h~L;1l1.lLL~tfl11'Y1mfl1a'lln\LiMif1tJ~lMt1flm L~tJ~fl1\4 L1~l~L~1.l'Yl1" LU 

LL\k,,".hif1~~llnlJ~1J~1117"L;1l1.lLL~tfll1'Y1mfl1a~~~Lil1.lif1t:l~1-l1ht1flm L~tJ t"'Lnflml~~1.lLfllJ1itJ1.lm7 
Lfi1A'm;l~ mtJ~~~m~9ilLLmi~~-31m~ 17"L;1l1.l ~1.l'YI1~L~1.l'YI1-l 

"" "" ..: ... 'L I 11 ., ... t. " *' t .. 2.3. 1.lfl\1~11111.l L 1f11'YILfl1.l 'YI1" UJLl1lJ"[)~~ LLflt'YIlnn'llfl'lltJ tl1.lll1.l1.lfl\1~l11 'l"L 'l~\UL~tflt 

1'YImf11a~LiMif1tJ~1~lmritJ1.lL~1.l'YI1" LUL111A'tJ~~thnml 1 11.l 

2. 4 Lfi1J711J71~itJ ~~~111'll1.lLtJ" tflll rfl~ llfl-lu.1J1Jat:l1Jm~a~"7tlIl1Ymn1-.r lluilu~m,. t 1.l 

~L;ll1.l'!JtJ-lflil'YImfl1a'llht~1J3J1!ll~~n1fl LU U-l~,m,1717-lLill1.l t1.l~,n,1fl1.lfl'lfi71m~m a-lnfl"l~n"l1.l 
flm::nTI~m'm17~n1fli1.l~1.lJ11.l Iflll~~~L~L~1.l'YI1~lfl"u.flt71.m~lJ~111'll1.lLt:l-lLL~tL~-fuml~n1ml'OJln 
~m.t1iiL'YIf1nLLfltfllm~l1~~fl-ln~1JLL1J1JatJ1Jm~~lt'" 

2.5 ~m~~Lfim1m1~;rtJ~~LritJ1\4~ 26 n~Il1~~ 2551 1~mfilLu1.lnl1Lfim11J71~itJ~~ 
.. \I '. " 

~1t1f1\4LtJ~m11.l 24 1'l-lL7W "i1~~-l~1.l 257 ~W 
2.6 \1~"~lnfl"u.1J1JatllJm~ Iflllm"~flq]tJ'YI1-l1"-lL7t11.l.11t1'1l1.lLtl-lLUU.t\1Lil1.lL1~1 2 au~n~ 

~1l~fl'll1~nn'lltJ1Jn~1JlflllLU-fuLL1J1JatJ1Jm~t11.l~1t1'1l1.lLtJ~LLflt'IItlml~£l'iLfl71t\11"'mi~if1tl~1-lfl,m~lJfi1.l 

'YI1"l1..hm\1~ LffluLL1J1JatJ1Jm~n~1Jt11.l~l 211 ~UlJ fiflLil1.l'tJtI~t 82.10 "t:l-lnq~if1£l~1-l~fl-lLL1J1Ja£l1Jm~ .. 
~,n,~fl 
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m-nLfl"1~\1';el3JflLLUU~elUm3-J~3-J,.,.t1JlWml"1~EJUDUflm,. t\4i\4L~EJ\4"el-lfl11YlEJ1fT1~q){"~~u 
3!nEJ3-Jflmn t\4h.:lL~EJ\4~.:In~clmn.:l1\4flru.,"f1TI3-Jmlm"flmt~~f1\4 ~-3VI1~fl~rnn~3-J"'~ 1L~m~iel~fl 
t~EJ 

q)el\4~ 1 ~t11\4Jllm!).:I~q)!)ULLUUf{!)Ut113-J1Lfl"~~mJ" 1I1lEJm-nLml~filf{~flL~fl-lqi\4L~!)fln1!tl1J5j 
n~-31I!)-l~q)!)ULLUU~!)Ut113-JLLfl~jh"~.:InTIl~wn~~1~1\4nTI1~EJ~1EJm~LL~nLL~.:Im13-J5 "nfilL~~EJLLfl~fil 
-!elEJfl~L~11l1Lf!\4!)WflnTI1Lfl,.,~1wpJq)mmn!)U~lUTIEJ1EJ 

q)fl\4~ 2 q)!)\4~ 3 LL"~q)el\4~ 4 f{3-J~t1Jl1"t'l~l\4ml3-Jf{l3-Jnt1 ~l\4~nEJ1tn"r04LL"~~m~tru.,~~EJ LL"~ 
~1\4fl113-JV ,"m"1~ EJUDuflm,. L\4 i,"L7EJ\4" el-lfl~1Yl EJ1fT1f{q)'h~~u3!nEJ 3-Jfln1!tl L\41" .:ILiEJ,"~ .:Infl~l,xn.:ll\4 

flru.,'11~3-Jm,.m"fln1!tli\4~J1\4 ~-ll-11~\4mrnfiTI3-J"'~ t~EJ1Lfl"'~l-11filL~~EJ (X) a~LriEJ.:ILW3-JlffiJ1\4 
(S.D.) filL~~EJ-!!)EJfl~ (X ;1l[Jfl::) 1Ifl-lLLUUf{!)U LLfl~l-11filml3-J~!)flfl~!)-lJl1EJ t\41~EJ t~~q)"~3-JU"~HYl~LL!)"Y.h 
m!)\4Ulfl t\4q)!)\4~ 2 LL"~ 3 LL"~ t~fJm KR -20 t\4q)!)\4~ 4 LL"~,,.hLf!\4elWflnTI1Lfl"'~LLUtJf{!)Um3-J t\4~m"l.:1 



" .,... ~. II 

m~1~(JfI~~ilL1jum~t1n1!tlqj'1ti~;LLa~a3.JTIt'lfl1Yml~1~mJDu9im~ LUiUL;(JW!ltl~fll1f1(Jlf11a91~ 

~~~1J ~ti(J 3.Jt1n1!tl ~ ~$j191 tltl~~a~;; L ~tl~~U lqj'1ti~~a3.J~'tlfl1Vml'1~ mJ~u9im' 'tuiuL~(Ju~tl~fll 
1f1mmam,::~1J~tW3.Jt1n1!tl LL~::L~tlt1n1!tla3.JTIt'lmWm~1~(Jtl~u9im' 'tUiuL~W~tl.:lflilflmfl1am,::~1J 
~ti~mt1mtl LUnTI~lLilunTI1~m~3.J~lnm~M.41qj'1tiAa3.Jnt'lfl1Wn"1~(JtlDu9in" LuiuL;(JU ~.:I~~(J t;) 
~~LfI'n~~al,~qj'1ti~i'OJlmtlnal~LL~::~lU1~tJ~Lrlmttl~ ~lLLUna3.Jntlmwm1'5~(JtlDu9im,LuiuLi(Ju 3 

;)lU t~LLf) ml3.Jflum'1~mJ~u9im~ LuiuLitJu ml3.Jal3.Jl't'l 'tum~1~mJDu9im~ 'tUiULitJu LL~:: 
~TImlJ'rnU.LL~~~mfru.,"il~(J Lum'1~(JtlDu9im' LuiuL~EJU ~ln~u 'tli~m.:lflm1WlLLa~~Lim'1~m1~atl1J 

x ~ '" ~.., ;.., ..l ... ",,, '" I; '4 II" . ~ ." ml3.J 91'.:1 L ~.:IL UtlVllLWtlW~U 1 LUumtJ~'D VI~~'OJlnfl~1'OJ (JW~Ul9111J.:I'D~U Lflm1J~lIa3.J~'tl1nWm'1'OJ EJ 

tlDu9in" LufuLiw ~lU1U 100 qj'1tJA t~$jn"al1~Lf)~tl~ijtl1~(J~WneJ1J;)1Hn(Jn"film3.JLL1J1JL9i3.Jfh 
LL1J1JL~tln91tl1J LL1Jutl"xEJVlf\ltJqj'1L~tln LL~~LL1J1J3.Jlmm::3.Jlmfh L~Elt1mfla3.Jnt'lfl1WmTI~mJDu9im,Lu 
iuLi(Ju~tl.:lfl11f1mfl1a91·h~~1J~ti(J3.Jt1n1!tl 1~(Jijtl'::'1n1LLf\~qj'1tltll.:1ili~1n1L1jufl41f1mfna91;'::~1J 
~ti~a.Jt1mn ~.:IVI1~Urnmnn3.JT1' ~1;)~lnn"~3.Jqj'1tltll.:1LL1J1JLLtJ~ (Stratified random sampling) 9l13.J 

Lll91~~n"t1n1!tl 4 Lll91 '13.Jqj'1tltll.:1tl'~ln~~~u 211 flU 'tun"1Lf)"'~tEl3-Jf\ 't~aii9iL~.nrnm(J t~mi 
f)lL~~ f)';tlEJ~~ a1ULrl~~LumJlmJ1U ij~.mm'1LfI"~tl3-J~~~~~~lLLumW. 2 9ltlU ~~ 

9ltlU~ 1 ~~nmM.41qj'1tl~a3.JntlfllWnm~~tlDu9in" LuiuLiw'!ltl.:lfljh1mmam 

~~1J~lW3.Jt1n1!tl 

9ltlU~ 2 ~~nTIt1n1!tla3.JTIt'lmwm1'5~(JtlDu9inTI 'tu~iWlltl.:lf)jjflmma~~1J~ti(J3.Jt1n1!tl 

fl814~ 1 ~f\nmM.41mtiAaa.JTIt'lmwm-n~(JtlDu9in" LU~;W~El.:lfljlflmf11a~~1J~ti(J3.Jt1n1!tl 
Lum,~~ulqj'1ti~ia3.J"tl1l1Wm'1~(JtlDu9im,Lu~L~tJU~tl.:lfll1f1mf11a91h~~lJ~titJ3.Jt1n1!tl 

~~~L~3.J~lLitum'1~tJ 1~(Jm,t1nH1Ltlmn'LL~::.:I1U1~tJ~Lrlm~tl.:lLLf\m.:lLf)'n~LWqj'1ti.:l~a3.JTIt'l1l1Wm' 
1~EJtlDu9im~LU~LiEJu '13.J 3 ~1U 6 tl~;;th::ntllJ LLfI~ 120 qj'1tiA ~~ 

;)lU~ 1 ml3.Jflum'1~EJtlDu9im~ 'tufuLiEJU $j 3 tl.:l;;lh::nEllJ t~LLrl 1) LdtlVll~L1jU 
., II I ., ... I ." 

~J1UfI1.:1nTIt1mtl 2) LiltlVll~LWWuJ1UL~Wl::1'11f1mf11am LLfI:: ~) LiltlVll~LWWuflUfI1.:1nTI1~tJ 

;)1U~ 2 m13.Jal3.Jl'm 'tum'1~ (JtlDu9im~ 'tU~L~~U ijtl~;;ili::ntllJL~ ~1 fitl 7::Lu(JlJ1n 

;)1U~ 3 ~iltlTI3.Jm1unm~EJtlDu9inTILu,y,.u~tJu ij 2 tl.:l;;th::ntllJ t;)LLrl 1) ~nmlJ'rnU. 
, to 

lltl.:lml3.JLWfI~n*(J L~:: 2) ~mfru.,"il~(J~L~tl~tlnTI1~tJ 
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l-1~"~ln~~~~ '1;;~"lfl'n~~1tlAam7t1mWm71~~uDu9inTI LUi,.U~~U!tl"flV~mf11a~~~tJ 
~ I • 

a!fi~~f1mtlLL~1 m~~'t;;\tl'turn1~atltJml~rn"L~"Liltll-11 (Content validity) t~1I~L~1I7lflf1l~lU1U 7 Y1lU ~ . .~ 

~-lfj~TIrulfllml~rn"L~"Ldtll-11~ln~h~~ IOC ~-l~f\nTIm'l~atltJml~il7"L~"Ldtll-11 Wtl'l1 ii~1tl~~lU 
Lnm.nnTIw.nml~fh~~ 't1 ~tl ~lnn11 .50 ~lU1U 100 ~1tlA ~ln 120 ql1tlA t~~Wtl11ii~lU1Uql1tl\l~ 
~lU1U 69 ql1tlA~iit11~fitLY11ntJ 1 u.fi~ij~wM£1t11~mt LY11ntJ 0.67 ~lU1U 31 ~1tlA t~~LLa~"~1tl~ 
a~TItlmWnTI1~~uDu9inTILU~.U~~U!tl"fl~1."mf11ai!TI~~tJa!fi~~f1m~1 ~~ 

A~'''11~n1,;t!l1lii1ifin1' t~i'\4L;W 
: ..;~.: ~.."'..: ... 

1) L148\m1LlJ14Y&Jl14",~n""nti" ~ml~tLnmntJ 

1. n,.m~1l-1~nfjm7~~tJat1lUf1m!tl 
I 

2. n,.m~ll-1~nfjilTI~~lJ~tl\lfiu 

3. nTI\tll-1~nail'l '1uLiLuLL~Unm~m'lL~~W! .. " 
4. nTIiJ'l~~~~nTILil-1~nfjil'l 

5. nTIL;mw.~unm~nTIL7~U~Lt!U~L7WLWttlt1f11 
"to .~ 

6. nTILiLL~Um~~m'lL~~W! 
" 

I 
All __.. _ 

8. "'f)1!tDLL~::11ifll'lL'l~UnTIatlu"'l-1~lnl-1~1~ 

9. nTI11"LL~U Lun'iJnTI~nTIL7~unTIatlU 

10. nTI~hLilun'iJm'l~m'lL7~UnTIatlU 

11. n-m..h::~~~m'lL~~Um'latlU 

12. nTI~ilnl-1~tl~~Ul~ilm'lL7~Um'lailU Lun~nTI~nTIL7~unTIailU 
13. nnLi~ilnTIL~wm'l~ilU LLl-1~"L~~Ui LL~:: ICT Lun'iJm,.~nTIL~wm'lailU 
14. nTILLa1-lV11l-1~ilnTI LiLLl-1~\lL~~uflU~tl"riu 

" 
15. nTILLa1-lV11milnTI LiLLl-1~"L~~ui'iJlm:rulJal'laUL"'f1U.f\~tl"~3.j~ 
16. nnth::~~~nn Li~ilm'lL7~um'l~ilU LLl-1~"L7Wi LLfl:: ICT 

17. nTIai1"LLtJtJ1~LL~::LLlJtJU~u:iU~f\ 

18. 1nnTI1~LL~ru~Uj~~~l-1~lnl-1f\1~ 
19. nTIiJ'l::~~f\m'l Lmn1~LLf\::U'l::u:iu~~ 

20. nTI\tl~f\m'l1~LLf\::th::u:iu~~ '1uLiL~tl~~1~L7~U 
to 

~ 
.. II Arlo ~ 

21. WUJlU~lUflil~W1Lilil'l 
to 
.. II A ~ 

22. WUl1"~lUflmilf11~m 

23. ~.rm LunTI Li'l:rutJ~l'lauL"'f1u.f\::~tl"a3.j~ 
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... ... ~ 

4. ~mYlmmam 

5. 1a~~tln'rn1Yll,nYlmmaq]~ 

6. 1nnrr.UOU~nrrn~~~~Yll~1YlVlflla~ 

7. th~L1lmJ~~~m~L~tI,..ml~am.~1Ylmmaq]~ 
8. nTIW~q]~~m~L~tI~nTIa~~1Ylmmam1~~LL1J1Jih~'1 

3) 'S:L1j!Jtn~i!J 3lml~i'Lrimn1J 
1. 1mm1~/nlV1U~ieJ~ma\4sm (baseline data) 

2. LL1J1J*tlth~L1lYlih~'1 

3. iil~ln~~il-lLL1J1J1~mLil~:ru"n:L11Yl 

4. ~tUa~umeJ~eJ~~l1~eJ4f,)LLth l\UJlq]m~~1Jih~'1 
, 

.., .., d, A.", 

5. m~a~~LL~~YliW.1LmeJ~~eJ')~tI 

6. m1m,)'03aeJ1JLLt'\~111~t\U)lYlLfl~eJ~3jeJ 1~m11~tI 
7. afi~l~mTILfl~~ieJ~t'\~l1~lnl1~lt1 
8. nTILLtl~fhafi~1~nTI1Lfl~~ieJ~t'\ 

11! ........ 
':LlJ!J1n',)~!J 

1) n"~nYl ~LM1~LL":ri'WfliI¥flm,;i!J 3lml~al~1'rn 

1. a~mq]L~ilqj111~Ln~~~ l~~L~tI~ 1~ 
2. ~qjl1-w\Ln~~~ l~~L~tI~ M 
3. ~~m;·ru.,"'!IeJ~qj1111~tI M 
4. L~~nilqj1111~tlq]1~~1~1Jml~ftlf1qjLL~~ml~al~1'rn 1~ 

5. 1Lfl'r1~atnYl/~n~"'!I!)~ilqj111~9i!)~m'1~tI 't~l1fllnl1fllt1 iflL'03~ 
6. tilml~L~11'03atnYlilqj1111~mmtl1JL ;;tl1Jatn~LiM'03i~n1JLi1111~1t11~ 
7. ~mtl111ml~lmLl1~~eJ~fl~LrimieJ~n1Jilqj1111~ 
8. n1VlUfifilm~nTI1~ tll~~L'03ULLfl~\Jn9i!)~ 

9. nlV1U~1q]Il~~tl~nTI1~tll~mh~~L~~ 

. w 

2) mrn.:lLLfNWl:88nLL1J1Jm'~'L'I1~m,~i!J1l~~~n" t~iw.;tm Sjml~al~m 

1 O. 1Lfl~~alLl1iJftlf1qj'!leJ~ilqj111~9ieJ~m~1~ tll~l1t'\lnl1t'\lt1 
11. nlVlUfla~~~sm l~i'~L'03~LLfl~n9ieJ~ 

12. nlVlUfl4f,)LL~ftlf1qj l~L~eJ~~tll~ 
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13. fin1fl lilml~L~l h 1~1~m~/Wj'~m7~~1~11iL~m~vilLihmTI%/~ 't~ 
14. L~em1;n1'm~awj'i1nTI~~lLLni1qJ\-11/~q,)J~ lnTIL~ErnV~L\-1m~~nui1tlJ\-111~tJ 

15. 'l1.:lLLW~LL~::mmLL1J1Jm71~tJL~aa~W)~a.:ln1Ji1qJ\-11m71~tJ 

16. Ln1JLL~::L~~1JL~m~m;J~La~Jl~ (baseline data) 't~ 

17. 'll.:lUW~ml~;rtJ-lm~ l~m')' 'I..m-rwmn7f1"hLWfhm1.Jm,,1~tJ 't~ 
18. 11.:lLLW~,.t:~tL1~1~;rtJ.:l 'tfl~m~1~~ L~tJ~l.:lL\-1~l::a~ 

19. aT1.:lU~~~~lLf1~a-l~a%~L~ 
20. nllm~m')' 'tiiLf1~a.:l~am~1~~ 't~L\-1~1~~n1Ji1qJ\-11nTI1~tJ 
21. nllm~m,. 'I.iLYlf1iif1nTI1Lf1~~Y11.:lat1ii~JlWnTI1Lf171::WUtl~~ 'l~L\-1~1~~nui1~lm71~tJ 

3) n"~'L;t14nmt!l~~t\m1 t14i1U;!l14 ~ml~al~l"{) 
22. 1l1LLwum~vilLii~m~1~~ 'ltltliluii'l~ 

23. H-lLn~u~t1Mfinw~itl~~Ltimn1JafllVm17vilLii~nm.r~'l~~1~ml~LW-;');'.:l 
24. Lnm'lm'l~itl~~~'l~~m'li\L\-1~l::a~ 'l~ 

11.'1 .:....r tj.. II '4 II 

25. UnlJtlJ\-11YlLn~'tJ~ L~nTILnm'l1J"'l~'tJtl3;l~ L~ 

26. 1Lf1~~at1~\-1~tl1Lf1~~~tl~~L~tlm71.r~L~tl~1.:lL~~lta~ 
27. LtIi~1JLYitJ1J m::~'l~W~itl~~LL~::LLtI~ml~~~ltJw~nTI1Lf17l~itl~~"nnm7%tJ 'l~ 

4) m"11l~ILLI=m":11B~lm1~'L;t14m~t!l1J~~t\m1 t14~;!m 5jm~~al~m 
28. aT1~£la11lw~m71.r~L~ 

29. 't~i£l~~~.m)~L~tJ~~itl1JYlL~~~'tJtl.:lrf3.r~'l~ 
30. ~~.:l~ml~~~Lii~L;.:l1Vnnm~mn1Jm::1J'l~nTIli11.rtJ't~ 
31. 7lH~~ml~~~Lii~L;.:l1Vnnm~mn1Jqh~tJ.:ll~1.rtJ 'l~ 
32. ~tJ~ml~~~Lii~L;.:l1y.nnm~mn1Jm7 'tim:: ttJ'!n1.:l1~1.rtJ 'l~ 
33. 1l1~~nTI1~tJ~1~~liMLtl-lLL~::~q,)J~1.:l1~ 't~ 

34. L;jErn~tJ~m~1.rtJ't~tl~1.:l~nqjtl.:l~1~~LiitJ1J1M.rtJ 

35. L;jErn71tJ~nTI1.rtJ t~tJ lil1l1fl~~tlml~~~ltJi~L~~ Lil h~ltJ a~L~~~W~ 
36. 1l1La~tl71tJ-ll~m71~ tJ t~ tJ~tlml~~~l tJ 'I.~~LL1J1J~m.:l~::LLWWJ!i'l~ 
37. tlih.trmw~m~1.rtJ 't~L;.:lam~nTIm1~ 

38. 't~itl~£lLLu::Rl~i1.Jn-mil1.rtJ~mritl-l 't~ 
39. LW~LLwrntJ~m~1.r~ 't~~LL1J~L~~l::a~ 't~ 
40. 1l1La~tlW~m71~tJ~tlaltn~'Ifll 'l~ 



m!l'2JmlW:i~!lt~m~i!l~~n11t~iwbm 
m!l'~'8~~'~Lth4~n~i!l 
1. !jml3J~t)flil~LLm:!jflm!iTI"3J 'lUYll~1-Jflm,. ,.,m1Uw~m"%'EJm~ill3Jml3JLtlwili~ 

2. m::mln~.mun::n-mt'lUn1'rnl1~EJ ill3J~tliln~.w1~i1t1n1Jmi1EJ~~a~1Ja"*um~%'EJu.~::ilm.,,,bEJ~~ 
M~ri'~ 

3. ~]1"~11~~Ual~111nn~~11~EJ 
4. !jml3Ji1J~~'!ffl1Jl11flnq3JLihVl3J1EJ~ttn1!tl1~EJ 
5. L~rmtin~mm"::ftmtl~3J,,*~~LtlU~1tl~1~'lum~1~EJ 
6. Sjfiam'll~ml3Jfi~ tC11t1l.h1f'f'"lln£lflil'lu't'Jn~UilflU~t)~nTIl'h1~tI 
7. !jmWl~1U1~tI t~tIi1J~~'!ffl1Jl11tlfl~~3J't'Jm::~1J 

8. ~u.a1-lV11t-J~1.h::lt1'!fU'"llnmWl1~EJ 

imtariaTdLfatiamiS{!I 
1. !jml3Ja~flEJilqjVllLL~::tlmmL11ih\JVI1 

2. ~ml3Jm::~tl~tl-fu 'lunmlYll~LLnilqjVll~1t1m~1~EJ 

3. !jml3Jfi~~a~:: 'lunTIiL~3JLL~~'hlaTI~~lU1~EJ .. . .-.,... ... 
4. 3Jmn11~1U1'"lEJ~1EJml3J~::mEJm£l1.J~tl1J 

5. !jmWl~%'EJt)~l\1LW7::tJ1.J 

6. ~mWl~1~ml~l\1!jLVI~t-J~ ~L~tl~\I 'lC11.nEJ'1 

7. Sjml3J~~~U tl~YIU 'tum~LLnilqjVll1~EJ 
8. ~m~t1ti'uffilYl~~tl~LLnilt\jVllfl~La3Jfl 

9. !jmWl~1U1~EJ~1t1ml3J~flflil~LL~::~hLwn~1~ ~fl~~ 
II... t_ t • ..,.... .., 

10. nm1Ynn1!n'"l17m\11U1'"lEJ~1EJVI~mVl~t-J~ 

11. !j3J,,*~fl3JWutl~nTIil~l11flri'1.J~i13J\l1U1~Wfl1~Lrltl1it)\I 
12. ilflil'3Jm'3JLfI~fl~ LVl1Yl'~11nn"qJ~flflL 1~1 
13. !jVf~::1.J1UnTI~~m7 

69 
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"w~ 2 ~.mn-nfln1jl~aJTInmWmTI~vtliiu9inTI tU~L~VU'!lB-lflpYlmf1l~~~1J~1imJflf11fl 
rilV1i1J~~m'lflm~l'1~aJ'l~nmWm'l1~m.JDu9im'lLWiuL~VU'!lB-lfl~1Y1mf1la~n::~1J~1iVaJfln1jl 

rfj~V'!lmt1LauBLw 2 a1U ~r:J 1) im;~~J1'"'!Ir:J-lmiaJqj1r:Jcll-l LL~:: 2) amW~UJTItlmWm'l1~m.JDu9im'l 
., t 'I ., 

LU-ruL~VU'!lr:J-lm1Y1mf11ai1TIt~1J~1iVaJfln1jl Iilv5l~~mTILfl"rl~~-lq)r:J LW 
" 

..: '" I 

1.'8~a~~'8~n~~"~8~'~ 

~~nTI1Lfl"rl~~m;~~.flU'!Ir.J-l~1r:Jcll-l1ht"lflm LUm'l1~V~lU1U 211 flU wtJ';h a1U LVlqidjULWfl 

VI~-l3Jlnn11"lflV tlilmWVI~-:I~IilLUU7r.JV~t 61.14 LL~::"lflV~IilLW7r.JVflt 38.86 ~r:Jw~-nnnm~'!lr.J-l~1r.Jcll-l 
tl~::"lflm W1J1l a1u LVlqi5:im~ 45 iJ ~U 'ttl ~IilLUU7mJ~t 56.87 ~r.J-l~-laJl5lm~'l::VI11-l 36-45 11 LL~tm~ 
25-35 n f1IilLUU7r.JV~t 25.12 LL~t 12.32 ~l3Jfh~1J 4f1r:Jcll-n..h::"lflm5lm'lfln1jl~::~1Jmqjqj1~iaJlnn1l 

'lt~1J5U tlilv5lnTIfln1jl~t~1Jmqjqjl~if1IilLW7utJ~:: 80.57 '!Iru.,.,fi5lm~TI"lfm~ 15 iJ ~U'ttl aJln~qlil f11il 

LUU7il!Jflt: 69.67 ~1V1;1JNflnl'~1Lfl~lt~~n1jrutm~f1n1jlV1~nm~1~!JYI1-lm~f1mf'VI;r.JVI~nm~1~tJ 

tlDu9inTI LwiuLivu W1J1l qj1r.Jcll.ru~::"lflm5lm'lL~lWm'lr:J1J~aJ~vt~tUnnn';h~nHru::m'lfln1jlLL1J1J5U 
..... ~ . " t -! 'I I ., " :: ... ~." .... ., 'I" .. 
''If-lflIilLlffi'lr:JtJ~:: 59.70 IilH",1U LVlqjLflm'!llWm~r:J1J'laJ 2-5 m-:l flIilLlffi~r:JVflt 44.08 '1f-laJ'lr.JV~t: LnflLflH~ 

n1Jm~LiTIum"r.J1J~aJ 1 fl~-:I t1r:J 7r.JVflt 40.28 ~r.JW~1.,rulm"Lil'1aJn~nTIaJL~mn1Jm";~vtlDu9in-n LU 

~Liuu W1.J1l 4f1r.Jcll-:11ht"lflma1uLVlqiLflmil~1aJn~m~aJ'YI1.n"lflm~L~mn1Jm~1~vtlDu9inTILu~.uiuu 
~ ~ ~ ~ 

1 fli-:l f1IilLW7r:JUflt 42.65 'ltl-:l~-l3J1LflmiTI13Jn~nTIaJ 2-5 fli-:l f1IilLW7r.JV~:: 36.49 fi'.nl4f1r.Jcll-lm::"lflm 

a1u LVlqiLflV5ltl'l::~1Jm'lru1um'lYh1~utl5u9im'l LwiuLitJU 1 fl~-:I f1IilLUU7mJfI:: 49.29 '!Iru::L~mnU 
4f1il!hMwlmLfluSjtl~::a1Jm~ntL~!.J1n1Jm~1~tJ LulllUmnil tm~n".*tJ'!Iru::f1mtmfi'1JtBqjqjl~; ~~Sj 
7ilV~tLYhn1Jn-nLfltJlil1Y1m11wun"ru::fl~1~~tn.liqjqjl1Y1 t1il 7uV~:: 14.69 

2. &f1l'm"amM'mm,~i!l~~fin" tUiUL;W'8~~"!I'ff,,,f14 'f:fi1la7mJ~~mt, 
'lum~LaUr:JN~nTI1LflTIt~~mWaaJTInlllWm~1~tJtl5u9im'l 'luiuLiVU'!Ir.J-:lfli3Y1mf11a~i ~t:~1J 

~1m3Jfln1jl 0~tJ'!Ir.J~lLLUmUU 4 a1U t1r:J 1) mW'l1aJ'!Ir.J-:laaJTImnWm'l1~vtl5u9im'l 'lU-ilU~tJU~lLLUn 
~laJllmLm::r.J-:I~~nr:J1J 2) mlaJiLun-fflil1~vtI5u9im'l LuiuL7W 3) mlaJalaJTIn 'lunm~vtl5u9im'l LU 
II .. A .., 
-ruL7VU Lmt: 4) ~TIm1JTIruLLflt:~nmu.,~V 'lumni11~vtI5u9inTI 'lUtlU7W '1f-:l5j~flnTI1Lrn1~~-lq)r.J 'ttlil 

2.1Il1M~~'8~amazl1'wmTli~~~fim,tu~;w 
'lum'l1LflTI~aaJ'f)nmWm'l1~vtl5u9im'l LuiuL7tJU~-:I 3 IllU IlmLL'lnt1r:J IllUml3JiLum~1~V 

., " .. 
tl5u9im7 'lUi\U7tJU 11il tJ 0~ tJ1 LflTIt~~lnN~fltLLUU'!I r.J-:ln~aJqj1mhm-:l 3 r:J-:I~t1'ltnr.J1J'1f-:l~flm'l1 LflTIt~ 

.., A ".. I" t .J ~ .:~ . ~ ~ ~lmL1J1Jar.J1Jtl'ruu "lfU1il 4 mL~r.Jn W1J11 LUr.J-:lfltl~t:nr:J1J'r1 1 LUtlVll'r1LlffiWU.flU'YI1~m·H'm1jl ~lnfltLLuu 

L~aJ 23 fl::LLUU 4f1r.Jcll-ltl'lt"lnm5lflt:LLUUL~mYhn1J 18.06 fltLLUU LL~t:a1uLriV-lL1JtUJlmrllUYhn1J 2.33 

fI::LLUU f1IilLUUf11L~~tJ7r.JtJ~t 78.25 ~lV1'nm-:l~tl'ltntl1J~ 2 Ldr:JVll~LW~.f1UL~Wlt:1"lfl1Y1mf11a~i ~ln 
flt:LLUUL~aJ 8 fl::LLUU qj':Ir:J~h.ru~t:"lflm5lfl::LLUUL~~mYhn1J 6.06 fl::LLUU LL~::a'mLriV-lL1JtUJlm.f1ULYhn1J 

.. fII .. , I .:.., • t ...: ~ ~ ." a 
1.30 fl::LLUU flIilLlffifllL~mr:JV~t 75. 75 LL~tr:J-:lfltl~nr:J1JYI 3 LUtlVllvm.f1UYll-:1nTI1~V ~lnfl::LLUUL~3J 8 

fltLLUU qj1tlcll-:1mt"lflm5lfl::LLUUL~~mYhn1J 6.24 fltLLUU LL~t:a1ULritJ-:lL1JtUJlm.f1ULYhn1J 1.15 f1IilLUU 
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fllL~~lJ'~t}m~~ 78 ril\1W~lUml~fll~l'Hllum11~~tl5uiim11u~U7~U ~~5jL~~~tl~~m::nm.JL~m ~tl 
'ltLiitlU1n1~tI~U W~m-nLml~.ut}~~'.nn~lq)1tl~~ltufll 5 'ltf1U ~ml 5jfllL~~tlLyhnu 4.07 LL~ta~ .. 
Lritl~LtJ\UJlrnJlULYhnu 0.53 ~~LWfllL~~tI~tltl~t 81.4 '!I~.,y\~-m~ntl1tmtuLL~t~mffik,--i1fftl LUm'l1~tI 
tlijuiinTI LuiuL~tlU~.:J5jnTI1Lfl'l1~.ufl3;l~~ln~lqj"iJlUm~~ltufll 5 1tf1UL"lIuL~mnu ~U11 tl.:J~tl1tnflU~ 
1 ~nmu11tu'tltl.:Jml~LtJUfl~n1~tI 5jfllL~~tIL,i1nu 4.15 LL~ta~ri!J.:JL~lffl]1ULYhnu 0.59 ~~LtJU 
fllL~~!J~tl!J~t 83 LL~tt}.:J~tl"itntlU~ 2 ~n1!ffi4.,~fftl~Ltili1t}m-n~!J ~11 ~fllL~~tlLYhnu 4.11 LL~ta1U 
Lritl~LtJ\UJ1~LYhnu 0.55 ~~LWfllL~~mfltl~:: 82.2 f1.:JW~mflLfl'l1~1uq)m~ 3 

",,,-ri! 3 fllL~tI (~) a1uLri!J.:JL~191"iJlU (S.D.) LL~tfllL~mm.J~t (~WvtlZ) '!Itl.:Jfl~n{)1l1~m"i1~tI 

tltiuiinTI LU~L~tlU~lLLUn911~tl.:J~mtnt}u 

ml~r.um"i1~tltlDuiim"i LU.ffuL~tlU 
t ',t ' ,t 

t}.:Jfltl'l~ntluYi 1 LUtl\11YiLW~UJlUYll.:Jm"i~n1!tl 
• ... I AI 

fl.:J~tl1tnfluYi 2 L~fl\11~LtJUYiUJlUL~~1::11fl1Yltl1mflq){ 

fl.:J~t11tnflU~ 3 Ldflm~~Yll.:Jm~1~tI 
ml~fll~TI{) LUm"i1~tltlijuiim"i 'lU,rUL~tlU 

t ..: .. _~.., 
fl.:Jfltl~nflUYl 1 "itLUtlU'Jn1"11t1 

"IInmmmLL~t~n1!ffi4.,'11ffti 'lum1% tltlijuiim"i "U~L~tlU 
tl.:J~WnflU~ 1 ~ntl1Untu'tlfl.:Jml~LWfl~n1~tI 

t ...l.., A.:tf I ... .., 
fl.:Jfltl1tnflUYl 2 ~n1!ffi4., "Uff tlYl Lfl fl91fl nTI~ tI 

x 

18.06 

6.06 

6.24 

4.07 

4.15 

4.11 

S.D. 

2.33 

1.30 

1.15 

0.53 

0.59 

0.55 

78.52 

75.75 

78.00 

81.40 

83.00 

82.20 

~ln91m.:JLLfl~.:J "~L~11fllL~~tI~fltl~t'tlfl~~n{)1l1~~-mml~~lnm1q)ilULLUUfltlUtI-ntti '!lil~ 4 
... A .., ... ,. ........ !; ttl A,t ":!'I,t ~ ,t ..: 
mL~fln il~ LU~~U n~Lfltl.:JnUYl.:J 3 tl.:Jfl "itnilU flil LUil\1'YlLuU~l'U,.,,~m'.m1f' (78.52%) L~fl\11Yl 

LtJ~ ~~ll~L~ ~lt1'l511Yltl1 mfl qj{ (75.75 %) LL~tL dfl\11~ LtJU ~~f1~ ,.,,~nl'~1~ tI (78 %) ~.:Jfl~11{)m~~,U 
ml~.:J 3 fl.:J~WnflUfl~1u1tf1U~ 

2.2 ~~'1J11\Lmni1~ttlll~,j~n" t\L.lw.itl\L 
LUm"i1Lfll1~fl~n{)1l1~nTI%tltliju9im1 'l~~L~w~mml~$J~ntlU~1t1 3 fl.:J~tl1tnflU 't~LLn 

tl.:J~~mJ~ 1 Ldfl\11~LW~~Jl~"".:Jm"i~n1!tl il.:J~t1'tntlU~ 2 Ldfl"rn~LiJ~~~L~~lt1'l511Yltl1mfl91{ 
I " ... . 

fl.:J~~tluYi 3 L~t}\11Wu~"".:Jm1%tI rfl~tl1Lfll1~~fltl~t'tlil~1~~~5jfl~TIt'l1l1~~1~ml~JiL~LLi1~t 
~ A .til ~ ~ 

fl.:JflmtnflU ~tI~tLfltl~~~ 

W~ m"i1Lf111t~fll~fl tI~t'!lil.:J ~5ja~11{)m~~1~fl'11~iL~ tI1nUm11~ tltlijuiim"i 'l~,r~L~tI~ 'lu 
, ... I .... . 

fl.:J~U,tniluYi 1 L~tl\11YiLW~1'~Yll.:JnTI~n1!tl ~U11 if1il~1~'l51m~alJTIt'lm~~1~ml~~11.ntltl 

~t 63.0 - 85.3 5jqj1U~~qj1fl~1.:Jtl"i~lm5ja~n{)m~~lUml~i~lnn1nfltl~t 80 ~.:J 13 qj1U~ t~tI 



(S6"0 ="0"8 '8Z"8=:) ~1 utLI1L)lI1Ll:,~::~"fb~L~I1LC,~r1~L~I1Llbra~~LV\fbIJUB~' B~ r!1c,~ 

L t'L~U~Lftr1~::t~~~B~Lt~'~u'U~Ht1~!1C,~~~ (SLO ="0"8 'ZV"V= x) ~lra}~t'BI!.~ra&'wt~M~' ,.... " If -

~, lAt'~~ItBI!.v\' ::~" (OL:O ="0"8 'ZV"v= x) ~, ra~c,s.LUUL~~rma.V\::~~,c,s.LU~HraLI1v\I1Lc,~~ft"::~'mI1Ba. " ...... I ,.,. " -,.. k ,...., ",.. , II 

~H~C,I1:;tft r1ra~mraw, (SL:O ="0"8 'ZV"v=:) t'B~uu:;~'m~'~~~lra~~1LUI1LllL~~~v\Lkl (OL:O ="0"8 

'ZV"v=:) ~lIiLI1v\L!;m,vt'~~t\ij'~MLl1~r1Ii~mrawm~lLV\fbr:MLl1)l~~ LJ!-'I1LC,~L~ B~ ~t'f1C,~ v t\,vLfA' 

ra~~'L~t1~tlt't1Ii~~'L~t1~ULI1r1~:;t~i~(mHt1~&t'!1c,~ra~l &t'f1c,~ L8 t\C,~L~ULI1r1~:;!.~~~B~L!.~'~tLU I I I I" II 

~Ht1~r!1c,~t1 ~lra~~Hru.~B~L;;)lr1,vLfA'~LIs.lbLtrnI1't'ra~mc,~:;~'m~~'L~~t'~ (6L"0 ="0"8 'tS"v=:) ~1 

LV\fbr:r1,vt'B¥-Ii~'~~I1B~~v\"uL~I1Lc,~Lv\L.f'tU~ B~ ~t'!1c,~ Z t'ra~'~~~ULI1r1~:;t~~~Bt\ij'~MLll)lr1,vt'!'lb 

~.tt&t'f1C,~L~~~'~~I1LC,~t1tUL~tftt'L~BC,~ &t'f1C,~ Ov t\C,t\L~&t'f1c,~tLUraLtUL~ L~r1M l1C,tML~\ ~Ii~'~ 
"" "" " 

~\ !.LUlb,Clgftra ~~1LU~\ 111LI1L)lI1Lc,lm,vW~1!.ULJL.::tftt'Lr BC,~t'Ba.~~, ~~I1LC,~~::Lt~' ~!.LU ~H 

r1~::!. S L~mLI1:;tfWbLI1 

r1m1l1LllL~u'UIiLtUL~ :;~IiB.tIi~~'L~:;~m~LItlbLI1M't'ra~mc,~ ra~~'L~~:;~~'~1LUt\ij't'~ ra~~~r1ra~':;1 

B ~ W ~mL~t'ra~ mBU:;1ft~t'Bra C,~r1B U:;1ft~ra~ m~ ~\ 1LUlb,Clgftra ~~1LU ~ ~ 111LI1L~I1LC,l!rLkv\L~ 
" 

"'Ii~m..t",~ "l.lllf.t'~Ii~~LU"'lIUutI.JIlII.c.W £'z 
.. 

01.. 

:;~mB.:n~:;t~~~B!I1LC,l!~L~MLllllU.I1)l~~t'Ba.:;~IiB~~ ~X\UL~UB~ ~ItBJ!-~:;~~'~!.LU~H~ft"t.LU:;~" Ii~~ 
" 

!.LU~\ 13~t'I3~l!'MLllm~L~~"r1I3~~C,1lb~U 13~~X\ OS :;~raBkL~UULl1kI1LC,~~L~MLllll1!.I1~t'I3~~ral3k~~ 
" , 

&t'f1c'~ Z &t'f1C,~~1i~1 9"tS-v"v1.. :;~rmFL~v\:;t~BkI1LC,l!~L~MLl1111!.I1~~WL~!.ftt'LrBc,~I1c,tML~\ L~M 
" " 
Ii }~tLUt'LlA ~tI~LV\(!t;' 8 ~13tm{l~t'BI1Llb~LC,~~L~MLl1llttl1~~~t'(!I!.::~ra (!kL~~Lt~'~U~H 

" " , 
OL :;~ra(!~~ULtb:;~ral3~~~~~~&t'f1t.~~ftl..L~r1MI1Llb~t.lt'LrB 

, '" 
OS :;~ra(!kL~UULl1kI1LC.l!~~MLl1llWt~I3u,;:~lil3k~~W~'&t'f1c,~t'ra~'}lb~LijLraI),~lb~&t'f1t.~t'ra~,~ra~l 9"OS 

, " " 
-t" tL :;~ra(!kt'L~~t.~I3~I1LC,l!~L~MLllllttl1)l~tULl'o:;1ftt'Lr 13C,~I1C,WL~\ L~r1M }lb)lLijLral),~Ll'o~::LM~' 

~LI~~~Q'~LV\I3t;' Z ~r1I3U:;t.ft~t'I3I1LlbkI1LC,l!~L~MLl111!.!.I1)l~~t'(!a.:;~ral3kL~~::Ltl!'~t.LU~H 
" I " I 

OO"tS-09"8L ::~ral3~Lc,l!~~MLllllt.t.tC~I1~mrr, C,1),~t1~LV\I3~'~~:;~" 09"tS-OO"89 ::~ral3!' "" " ,.,. .. I -k ", .. .., " II 
, " " 

~I1LC,l!~L~MLllllttl1~~~~~H~tfI::t.{U~"~Xt.LU~L~ ral3l\r1~:;!.t\~~13 .LOI :;~'k~ra~,t'~V\" ~13~UM:U.LU 

l3~l'o' tLU~HWC1~U~' MLl1uu.I1)lI1~Itt\~~~, 1i~1 09"OS-OZ"69 :;~ral3tlI1Lc,~~L~MLllllU.I1)lI1~11 .LOr F" "" ,.,,, "'~ "It ,.."",.." ,. 

:;~"k~ra~,t'~V\" ~(3)l!.LU~Ii~'!.LU(!~~L~ OV"8S-0Z"SL :;~ral3~I1Lc,~~L~MLl1111!.I1~~~~~I3~tW~Ii~'!.LU , " 

11!.!.U~y~~ 08"9S-09"OS :;~lil3kkI1LC,l!~L~MLllllttl1~~~~!'lb~U~v\~L~ L~r1M ~L~:;~!b'mu.I1Lc,l!Lv\(!~' 

V\:;Ltl!'C,(!I11t'g, 0"89 :;~raBtt\n.'~l!t'g, ~rat'~Lt\I1!Ml'o' m ~Ht\I11::trr':!~,,~c,tLU~HLt\tLU (!l! ~tllAIiBt1tI1LC,l! , ., r , " .... .,. ,.,,, """-k -I~" • .. r "" 
~L~MLllll1!.I1~~~t'I3a.:;~IiI3~~"~~L~~~t'!1C,~ L~r1Mt'~~UL~Uij~ v"CS r1,vqA.'::~lil3k~ ij~ IiL~v\UL~v\~ 

f"" I 

~13~!'LU~Ii~'U.U~~::~"g.f'tlllA::~" k~ra~'t.LU~~!'LU~H"~U'\ftl !'lb~U~v\Lru.LUr1,vLfA'::~Ii(!k~t'~ L.f'tU~~ll~ 

r1~::!'1lb~U~v\L~I1!~LU::~" v"vS ::~Ii(!kt\ij'~~ k~Ii~'!.LU~}U.U~H",So\ !.LU ij~LI1t'~t'(!!. C"9S ::~lil3kt\ij' 

~~ ~~Ii:'tLU~~U.U~H"~~ !.LU~H~t:1:;1ftU,U B~ ~~~ULl1kI1LC,~~L~MLllll1111~~L~1ftt'L~I3c,~~rf1c,~ 

ZL 
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2.4 m!l'1mNLL.:an~..u!l t'U.m";'~i!l~1i~n" t'U.fUL1!J'U. 
rill1W~~~ml.J·mu.LL~~t\'nmu.,"itatl t\.4m~l'h1~m.JDu9im~ t\.4~u1t1\uh~n~1.J~'m~\l~1.h~n~1.J 2 

~m ~~ ~ntl1tm'tU"~\lml~LW~~n1~t1 LL~~t\'mtru.,-1iatl~Lt~qJ~n"1~t1 ~\lLWn"1L~~1~~filL9.~mL~~ 
ft1\.4Lritl\lLl.J~1q]~Sl\.4~lmlt1m~~lm~LLl.Jl.J~1q]·nh~~lrnfil 5 ~~~1.J iiLnrnIf11\.4m~LLt.l~~~m~1L~~1~~ 

~ A ~ 

L1hu6itl1nl.Jml~al~l~{l t\.4m~1~m.JDu9im~ t\.4~L~t1\.4 '!f\lii~~nmLfI~~~,nt 

~~m71L~71~~ml~~I1lL';;\.4"~\lqJ1[)t11\lt.l'~'lflmL~t11nl.J~ntl1l.J"rn"~\lml~LU\.4f1~n1~t1 L\.4 

fl1YITl~ Y-lu:h ~lnqJ1U\l;~1\.41\.4 8 qJ1UJ qJ1~t11\lt.l'~lmiiml~~I1lL~':hqJ1uJm\lnuafl1Y-l~LW~~1\.4 
1~~1.J~1~t111l ~1\.41\.4 1 qJ1U\l; ~~ iim~yjl\l1\.41~tIll1ltlW~I1l'lf~l.JqJ~a\l~~ (x =4.55, S.D.= 0.74) iiqJ1U\l; 

~ii~~n"1L~~~~~1\.4~~~1.J~J1n~1\.41\.4 6 qJ1UJ 1I1ltlqJw~ii~~~~1\.47~~1.J~ln~iifilL9.~mj\lt111l 3 ei'\.4~l.J 
'1.~LLfi UJLLfi1\ll11~~t.l~~1t1'1ft1~lnm1Yil1~t1 (:x =4.47, S.D.= 0.74) ii~a~~,..n\lml~~11l1I1ltl~f1~ln~~9i'l\.4 

Yjn~\.4q]~\.4"[)\lm1Yil1~t1 (:x =4.36, S.D.= 0.73) LL~~L~1'Y-lt1n~rnLL~~~Y1n"~\l~'11!t~~LiJ\.4qJ1[)t11\l L\.4m1 

1~t1 (:x =4.35, S.D.= 0.73) ~~qJ1uJ~ii~~~~1\.4~~1.Jt.ll\.4n~1\l 1 qJ1U\l; ~~ ii~S1\.4ml~iL\.4al"11'1fl 
, -
Yiyjln"~t1 (x =3.40, S.D.= 1.00) 

~flm~1Lml~~ml~~I1lL';;\.4"~\lqJ1~t11\lt.l~~'lflmL~t11nl.Jfi'nmu.,"ilatl~Lt~qJ~m71~t1 'lWllY-l71~ 
Y-ll.J'h ~lnqJ1U\l;~1\.41\.4 13 qJ1t1\l; qJ1~t11\lt.l~~'lflmiiml~fiI1lL';;whqJ1t1~q]'\lnl.Jafl1m1LiJ\.4~~1\.4~~~1.J 
~lnYjnqJ1uJ 1I1ltl4bU\l;~iit11L9.~mj\lt111l 3 ei'\.4~l.J '1.~LLri iiml~a\latlilllll11LLfl~~tI1mLnilllll11 (:x =4.32, 

S.D.= 0.77) iinml\l1\.41~t1[)t11\liiLl19J~~ UJL~[)~\l 'l11l~1t1 "1 (:x =4.30, S.D.= 0.60) LLfl~iim1Yil\l1\.41{t1~1t1 
ml~~aq]~LL~~'l~Lwn~l\lUJ~~9i (:x =4.29, S.D.= 0.72) 



II .... ~ -' 

nl"1~t1"~\lihtlum'l1~m;\l1J"'HJ1t1 (Descriptive research) U~~LIl'YIm~tlm~nal"1~ ~ 

1C1ltlU'l~a\l~L~tl~~Ul4f1U\l~a~'l'lflll1Yml'l1~EJullu~m'l1uiuL~EJU~tl\l"il'YImfllaCll17~~tJ~1iEJ~f1n1!tl 
LL~~L ~tlf1n1!tla~'l'lfl1l1rlm'l1~ EJullu~nTI 1uiUL~EJU1Jtl\l"~1'Y1mmam,~~tJ~tiEJ~f1n1!tl Lu h\lL7EJutl\ln~ .. .. 
a-mn~nU"tutnTI~m~nTIf1n1!tliu~J1U ~~1~Umtl'nrn~m 

u~~~lm~1~um'l1~EJ ~tl "~1'Y1E.J1maCll1,~~tJ~tilJ~f1n1!tl Luh\lL7lJutl\ln~al,xn\llU 
"t1.k'11n~nTIm'lf1n1!tl~U~J1U ~~1~Umrn1in~m tlm'lf1n1!tl 2550 ~\IU'l~ntltJ~1EJ~1U1ut7\1L7EJU 1u 

tl\ln~~\I~u 75 h\lL7EJU ~ln~\I~~~ 4 al,xn\llUL'!ICIl~~m'lf1n1!tl ~~lU1U"11'Y1mmaCll7~\I~U 424 flU 

4f1mh\lU'~~1n7~1~um'1~ EJd ~tl "l1'Y1 E.J1maCll1'l::~tJ~trlJ~f1n1!tl LU t "\lL7lJufY\ln~al,xn\llU 
!! ~J' • 

"t1.k'11n~nTInTItln1!t1'!lUViUJlU ~lU1U 211 flU 

L"~\I~tl~L.num'l1~EJ"~~ ~tlLLtJtJatltJm3.l~~~EJai1\1~UL~tl~~Ul~11lALL~~f1mtlam'lfl1l1rl 
m'l1~lJUDu~m"LuiuL7EJU'!Itl\l"~1'Y1mma~~~tJ~trlJ~f1n1!tl t"lJfl;'-:lLLtJtJfletJfll~~\UJ1~lU1U 2 ~utJ 
m::n£)tJ~1lJ 1) LLtJtJa£)tJm~"::LLuuJl~,xnfl'n~alfiqj'!l£)-:l4f1tJAfl~nfl1l1rlm"1~lJtJDu~m,tuiuL7EJU 
'iltl\l"~1'Y1mmaCll7'l::~tJ~1iEJ~f1n1!tlLL~~ 2) LLtJtJatltJm~a~7'lfl1l1rlm'1~EJullu~m'l LuiuL~lJU'!l£)\I"l 
1'Y1EJlmaCll1'l::~tJ~1iEJ~f1n1!tl 1ut'l\lL~EJutl\ln~al,xn\llu"ru::m'l~m'lnl''If1n1!tl~U~US1U ~\I~1~ 
Umrn1in~TI~ 

"111~tln-mttJ 

~lnm'l1~EJa~nfl1l1rlmTI~EJullu~m'l LuiuL7lJU'il£)\I"11'Y1mmamal1jt~~\lqJtl 'Wd 
1. ~lnm'1Lml~~ tl-:lLml::~mnal~LL~::\llU1~EJ~L~lJ1ttl.:JntJa~77f11l1rlm~1~lJullu~m,tu .. . .. 

mU7EJU~tl\l"11'Y1mmaCll{al~1'lmLtJ\la~'l'lfl1l1rlm'l1~lJullu~nTI LUmLL7E.J\.~ l~ 3 ~lU ~tl ml~VUm'l 

1~EJullu~m'l1uiuL7EJU ml~al~1'lfl1um'l1~EJullu~m'l1uiuL7lJU LL~::~'l'mtJnruLL~::"'n1!tt1.k-iltlEJ 1u 

nTI1~EJullu~nTI1uiuL~EJU 1~EJ~lUml~VUm'l1~EJullu~m'LUiuL7EJU ~tl\l~m::n£)tJ 3 ~lU ~~ Ldtl~l 
.l~ J' !! J' .J!"I.. . J' ... • t · J' .l!"l...J' ." 'I 'YILlJUrlUSlU'YI1\1m'l"ln1!t1 LUtl~1'Y1LlMrlUJ1UL~rll::1~11'Y1mmflCll~ LL~~LUtl~1'Y1LlMViUSlu'YI1\1m'l1~t1 LU 

~luml~al~l'lfl Lum'l1~EJullu~m'l1uiuL~m.~ ~tl\l~U'l::ntltJL~m ~tl '::LiimJ1n1~EJ al~~tJ~lU 
~nmuntuLL~::"'n1!tt1.k~EJ LunTI1~EJullu~m'l1uiuL7E.J\~ ~tl\l~~n£)tJ 2 ~lU ~tl ~nmtJnru~tl\lml~ 
LW"~n1~EJ LL~::"'~~EJ~LttlqJtlm'l1~EJ 

2. ~lnnTIm1~atltJml~tJn~tl\lL ~~l::a~'il£)\1 tm\lai1\1LL~::4f1tJA~tl\la~TIfl1l1rlm~1~lJullu~m'l 
tuiuLiEJU~tl\l"~1'Y1EJlmaCll;{;1~'llnm'l1Lml~L£)nal'lLL~:mU1~EJ t~EJm7 L~~'YI~\lflru1~m1~atltJLL~:: 
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ae)um~~Lim~lqj Wml q)'JuA"t:J.m~·~"mmwm~1~~tlDu~m~ Luilu~~u ~iif11~ml roc r.iluLmU'nm~ 
Vi~rrmn ii~Ju 100 q)'JU~ 1~~LLU~LtJU~luml~flum~1~~tl!1u~m~ LU~L~~U 39 q)'JU~ LL~nm)mtJu 
Ldt:JVll~LW~llU'r11~m~f1m!tl 23 q)'JU~~ LdeJVll~LtJU~Ul1UL~Wl~'!fl1'Y1tJ1f11am 8 q)'JU~ LL~::Ldt:JVll~ 
LW~l1U'Y11~m~1~~ 8 q)'JU~~ lU~lUml3-Jal3-Jl~t11um~1~~tl!1u~nTI LuiuL~~U iitl~~tl~::ntlUL~m~tl 
~::Ltj~U1n1~~ 40 q)'JU~~ fllV1-rU~lU';;J~~tJ1U~~ruLL~::~m!tm::uft~ Lum~1~~tl!1u~m~ LuiuL~~U ii 21 

.. .. I'" 
q)'JU~ LL~mweJ~fitl~::neJu 2 ~tl ~eJ ';;J,~tJ1UTIru"eJ~ml3-JLWfl~n1~~ 8 q)'JU~ LL~::~m!tru.,"ilft~YiL~eJ 

., 
~eJnTI~~ 13 q)'JU~ 

3. ~mnTI1Lfl'n~~t:J3;l~~J1U"t:J~n~3-Jq)'Jmh~ Lum~1~~ WU11 ff'JU LVlq)LtJULWf1V1til~ ujt:J~';;Jlml 
m~"tl~n~3-Jq)'Jmh~ WU11 ff'JU LVlq)iim~ 45 n ~U 'ttl ~~nq3-Jif'Jtl~1~jjm~f1m!t17::~u1fiqjqjlil73-Jlnn11 
~::~U~U rilV1-ru~~m~1Lfl'1~~n1!tru::m,.f1mflV1~nm~1~~'Y11~m,.fin1!tlV17£lVl~nm,1~!..IiJfiu~m~ LU 

~L7W WU11 nq3-Jif'Jt:J~1~jjm'L~l'fum~tlu~3-J~::!..I::~~lnn11~n1!tru::m,fin1!tlLLUU~U t~!..Iff'JULVlq)Lfltl 
L~,.runTIt:Jm~ 2-5 fl~~ ~t:J~'OJ1~rulm~L~1~'J3-Jfi'OJnTI~L~mnUm~1~tliJ!1u~m,.lu~L~!..IU WU11 q)'Jt:J~1~ 
iJ'~n~'lU lV1q)Lflm~l~'J~fi';;Jm'~ 1 fl~~ ~~dff'lU LVlq)if'JeJ~1~mlmLfl!..liim::aunTIru1um'll'il1~!..I 
tl!1u~nTI lu~L7wt:J~l.n!t:J!..I 1 fl~-l 

4. a~~~t1mWm~1~ !..IiJ!1u~m~ luiUL7!..1u~luml~flum~1~!..IiJ!1u~m,.lu~u7!..1u 'OJlnLLuuaeJU 

ml~i"t:J~fll1'Y1mf11ail{~::~u3!fi!..l3-Jf1n1!tl 3h::~Ufl'Jl~iEl~LU'::~U~ t~!..Iiif11L~~!..I~El!..l~::"eJ~~-l 3 
~ ,,~~ .:!It... . .l' ~... .:." I": ... " El-lflwneJU ~~ LUeJVll'Y1LlMM.4~'Y11~m"tln1!tl ~fl::LLUUL~~m'r11nU 18.06 fl::LLUU fllL~~!..I7El!..l~::L'Y11nU 

.-: I" "t": : .:~: .-
78.52 LL~::ff'JULUtI~LU~lil~11UL'Y11nU 2.33 fl::LLUU fllV1Wtl~fliJ~::neJU'Y1 2 LUElVll'Y1LUUWUl1UL~Wl::'J'!fl 

1'Y1!..11mam iifl::LLUUL~~myhnu 6.06 fl::LLUU f11L~~mt:JtI~::Lyhnu 75.75 LL~::ff'lULrltl~Ltn.UJlil~l1ULYhnu 
I .. II I I 

1.30 fl::LLUU LL~::El~fim::nEluYi 3 LilElVll~l1U'Y11~m~1~!..I iifl::LLUUL~~myhnu 6.24 fl::LLUU f11L~~!..I~El!..l 

~::LYhnu 78.00 L~::ff'lULrlmLtn.UJlil~l1ULYhnu 1.15 

5. a~t1mWm~1~!..IiJtiu~m~ lU~L7!..1U~lUml~al~TIt1LUm'1~!..IiJ!1u~m~ lu~L7!..1u 'OJlnm~ 
tl~::LSiUilULEl~1~!..IfllWU11 ml~al~1~t1LUm~1~!..IiJfiu~m7 LuiuL;!..IU ~~iiL~!..I~t:J~fitl~::nElUL~!..I'J f)t:J 

~Ltj!..lU1n~!..I WU11 iif11L~tlLYhnu 4.07 f11L~meJm'l::LYhnu 81.4 LL~::ff'JULrl!..l~LlJ\UJlml1ULYhnu 0.53 

~~11fll~atlum::LSiuilULEl~11LW~iiml3-Jal~TIt11unTI1~tltl!1u~nTI LU~L~Wtl~1U~~U~~ln 

6. a~~~t1mWnl'~1~!..IiJ!1u~m' lu~u7t1u~lu';;JTImunruLL~::~n1!ttu.,"ilft!..lLUnTI1~!..Itlfiu~m~ Lu 
., 0 0 

i\U7!..1U 'WU11 ';;JTItJ1m~ru"eJ~ml3-JLtJUfl~n1~!..I iif11L~~tlLYhnu 4.15 f11L~~!..I~Eltl~::LYhnu 83 LL~::ff'JU 

Lrl!..l-lLtn.UJlil711ULYhnu 0.59 LL~::~n1!ttu.,"ilft!..l~LtEl~eJnTI1~!..I WU11 iit11L~~mYhnu 4.11 t11L~~!..I~eJ!..I~:: 
Lyhnu 82.2 LL~::ff'JULrl!..l~LU~lil~l1ULYhnu 0.55 ~~WU11fll~aEluiJ7::LSiuilULeJ~lLtJu~iiml~al~TIt11u 
nTI1~!..Itlfiu~nTI LU~L7!..1UEl~1U~~U~3-Jln 
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aJl1k1!1Nlnmi!l 
m·Hlih.hlF.J~~m'l1~F.JlutI~~d ~1~F.Ju.tJ~1.h::L~Um'ltlihhlF.J~~m'l1~mUU 3 l.h::L~U 

l.h:mtl1.J~'m th::L~ULL'ln L~F.J1n1.Jm'l~qJJu14htJ~~~UJ7'lt1Ill.,.mi71~mJDu~m'llu,yUL~F.J,",!Jtl~tI, 
1Y1mfllffqJ{ 1.h::L~U~fftl~L~EJ1nlJffmWll~ 1~F.J~,.;ttJ~tl~tI'~~11~mJDu~m'l LU,yUL~EJU tJ'l~L~U~ffl~ 
L~£J1nlJff1l1~ff~77f1111~m"1~EJtJDU~n1" LU~L~EJU'!Jtl~tlijY1mfllaqJ{ ~~Sj'r1EJ~~L~EJ~'!Jtl~u.~~~tJ"~L~U 

1. nm~14btJAff~TIt1m~n171~F.JtJDu~nTI lu~L~w'!Jtl~tlf1Y1mfllam 
ff~77f11l1~m71~EJtJDU~m'llu,yUL~EJU'!Itl~tI,1Y1F.Jlft1aqJ{~1~lnm7a~Lm1::~tl~~tJ7~ntllJ 

., ., I 

ff3J77t1m~'!I tl~tI,tr n1~ F.J U.~::ff 3J'l'lt11l1~'!J tl~tlt1Y1 F.J lftlff qJ{ ~~itL ~ tl~~l n tI,1Y1 mftlff qJ{~l L UUwl tl ~Sj 

ff3.rrmln-m\~1~ 'ttJ~lntl, LUff1'!111'1~U'1L ~tl L~ffl3J17t1~qJJUln17~~fi~m'l~m7L~tJum7fftlU 'tU,yUL~tJU 1'1 

1Y1mfllaqJn~tl !.h~tJ7~fflJ~~thi~ 1~ EJ Lum7~lLilum"1~tJtJ~u~m' LU,yUL1tJU tlt1Y1mfllffqJ;~~ 
~lLWwltl~Sj4btJ~~ff~''lt1m~~tl~tI''t1Y1 mftlffqJ; L ~tl L ~ffl3Jl'lfl~lL ilUm'l1~ tJtJDu~n17 'tu ,yu~tJU 't;([~ tJ 

~lL~qfl1~ LLt1::~Jln~t1mTI~tJ~1.J,.,htl~~tJ'l::ntllJff3J'l'lt1m~mTI~tJtJDU~m'l Luiu~F.Ju'!Jtl~tlt1Y1mfllffqJ{ 
~lLWwltl.nh::ntllJ~1t1ff~nM1~'!Jtl~tI~n1~tJLL~~~nt11l1~'!Jtl~tll1Y1mfllffqJi1~EJ~~LUULL'l~fhfi'ty 'tum'l 

~~qJ~~~lU1~tJ L~Sj~rnn1~fftl~tI~tl~nlJ National Science Education Standard (1996) Yi1~ril~U~ 
3JlqJ'lllU lum'l~qJJu 1 tll1Y1 mfllffqJ{31tl m;~ 1~ F.J~ ::wltl~Sjml3J LUUtlttrn1~ tJ LL~:: Luu~Sjml3JiY1l~ 

1Y1mftlffmLL~~17~fnflL~tlm::~nqlL-rrlLUm'lfftlU1Y1mmffqJ; 

2. ffmWl1~ t~tJ~1 'ttJ'!Jtl~tI~~11~EJtJDu~m'l LuiuL~W 
~nn~~m'l1~EJ~lJ11 tll1Y1mmffqJ{ 'tUh~L~tJua~n~~ltrn~lUtlrn::nn~nl'~m'l~mtliu~u.f1u 

~~wl~umfi''rnn~m ~~11~tltJDu~m'l 'tUiuL~EJU~1U 't~t1iLtltJ 't~L~tJU~7tlflmt1~~nm'l%tJY1l~m'~n1!t1 
t "I ., .. .. 
~tJ~1U L~t1iLtim-rrl'l1.Jm'ltlm~7::EJ::au ~.ruUtll~1U L~t1i~~LtlEJ~11~tJtJDu~m' 'tU1fUL~tJU LU!11~1U 't~q) 

~::LtlEJ~hu.fiL~F.J~~~tI~~nqJl~ ~~~~Yi1~LLqJn~1~~ln ~lU1~tJ'm~~UqlqJ~ ~'!I~" (2533) ~~tdl tlt~fftlU 
1'11Y1mfllffqJ;Sjm'lL-rr111~tlm~ tJ7::~~ a~~ul Lum"L~~ff~nfl1l1mtl~tI, LumTI~tJ 'tUiuL~EJuSj~lU1U 
~tltJ 1fltJ~ln~~1~tJ 'tui:I~~UUtI,1Y1mfllffqJ{ ~.nm.J~~ 89.57 LtltJ 't~L7tJu~itl~mtl~~nm,,1~tJY11~m,. 

~mn 1~tlft1U L~q)Ltlm -rrTIun"tlm~'~tJ::~U LL~::~~~~ L~fl11Y1mf11am ~-m1"Umm1m~"" LtI!J~11~ EJ 

tJDu~m,. LU~L7tJU~~ itltJt1~ 88.15 LLff~~ 1~L~u111ui:I~~wtlt1Y1mftlffmSjm"~lLilum"1~EJtJDU~m'l 
.. I ..l' 

Lu,juL~tlUL ~~~ln'!JU 

3. all~ff~1l1~m'l1~EJtJDu~m'l LU~L~tJU'!Jtl~flt1Y1mf11ffm 
~lnnl,.~n1!t1ff~'l"fl1l1~m,1~ EJtJ5U~n1'l Lu,yUL1F.JU '!Jtl~tl11Y1mmffqJ~td1t1,Sjff~'l'lfl1l1~~lU 

ml~iLun17%F.JtJDU~n17 LU~L~EJU'!Itl~flf1Y1mmffmtl~1u~~lJ~ ff3JTIt11l1Yi~lUml~ffl3J17t1 LUm'l1~EJ 



L,n~l1l1l1~LI1~'~~n/1;n~n~tLu~~~f1/1~~LUMLlJllU.I1~&t'f1C-~Ltuf&k'\ij~t[1I1kf1 .. .. .. 
.t.LUt:t.C-~nX\t-~ t.lb~U~~L~~~.t.LUn~f1\ ij!btb~L~I1LC-~t:t-~t-.Qn/1;m~n\ .t.LU~~~f1/1~~.t.LU:;~"n/1;m~n~ ... ( II 1"1 

.t.LU~~~f1/1~~.t.LUMLlJllu.l1~rf1C-~Ltuf&~LUn~I1~~ .t.LuS~iji~ft~~ 11.t..t.UlbXn~Y'~Lijlb~Lnijn~t-~ 099Z un~ 

;lb~LijL/1li.~t~I1~Ul1l1~itij~l1~m ~~ n/1~ 'n~n~ .t.LU~~~f1/1 ~~.t.LUMLlJll.t..t.I1~~t-f1C-~L ntfhk'\.t.LU '£ 
.. .. 

nUt-UhUlb"li.li.I1.t.I1MLlJ~I1li.:;~lb"UL~t-ijn' ,. I .. 'W ,.,., I ., 
I I I 

t~l1~uutAn/1~'n~n~ t.LU~~~f1/1~~.t.LUMLlJll1.t.I1~L~U~.t.C-~t-~ ;lb~LijL/1li.~t~I1~UUtAl1~~l1ij1~ij~'nX\t-~ .. I .. 

nX\LYi-'''''L.t.I1.t.W~1~n~X~t-~ L~U~I1/1!1.tm~:;~lb~LijWli.~t~I1~UL~U~/1~0 t:C'k~/1~~.t.LUUL~ 'z .. .. .. 
f1\ ij!b;lb~LijL/1li.~t~t-ij,.n/1~'~U~~~f1 .. 

/1~S1LUn!)'L~.t.Luntl.t.lbLI1~mU'Ltuf&~Un\t-Lli.C-n"11IJ' 1)C'k~n\~t-f1C-~Lnrf!~U/1~~.t.LU~~Ll1 't 
.... '" 

~\ a~~:WIi~~L~LU'l\1 m" ''I\)J' a,f .. 

;lb~LijLl1li.~t~t-ij,.n/1~"~n\ .t.LU~~~f1 
" 

/1~~1LUn!)'L~t.LUMLllll1t.I1~Lnl1'bk'\1LUn~t-Lli.C-n'mlJ'~~ /1~1 ;lb~LijL/1li.~J~t-ij,.n/1~m~n\ .t.LU~~~f1/1~~ 
" 

1LUMLllllU.I1~l1ij~~C-.t.lbtLUn\t-Lli.C-n"11IJ'f11/1 ~~.t.LU~~Lr.ll1LI1L~n/1;'t-11 iji~L~U~1LU~~lb" 1 'z 
I " 

n/1~'~n~ .t.LU~~~ 
" 

/1~~.t.LUn!)'L~t.LUn\t-ijmlbNJ,.n/1~m~.t.LU~~~f1/1~~1LUMLllllt..t.I1~I1~:;t.~X~\f1\ ut-!-~n\ L~U~.t.LU 
" " .. UL~~' ~~LijL/1li.~t~t-ij'n/1~'~LU~~~f1/1~~1LUMLlJll1.t.11~~t-f1C-~Ll1ll1LI1L~;lb~LijL/1li.~t~ 't 

~ " " 
i~Ii~~LUI~L~LU~Lpm"''I\''8,f 

m" 8'1\.11' 8" .. 

~11~~n1~ijMLlJll11I1~ 

t:t~~ \ L~/1 ~~L~1LUn1.,m1LUI1!l:;1f1t:/1~' ij;~111I1ij1LUl1k~\ t~~1LUUL~~Y' ~Lijpt-~ niULltn/1;m~ 

n\ 1LU~~gf1/1~~.t.LUMLllllUI1!lt:t~n~bt!,lJn~ L~n~p~\t-~~" n/1~'n~n~ 1LU~L1gf1/1~~L~1LU~LUI1!l:;.t.f1 
" 

t:/1~'~!b~~ nc-~t~/1~l n/1~'n~n\ /1~~1LUn!)'L~1LUn~ :;~U~:;~"kI1LC-~nL~n~ U'\fulJt:t~L~I1M~ ((9V9Z) 
.. I 

~L.t.~UtbLl'o Uk1~ '(9V9Z) ~Ll'ot-y\"lAU~.t.LU1LUI11W:;m~nLt-UX\L~ '(9v9Z) t-~1'~ /1L""~L"" '(£V9Z) ~11~ 

m11c-~10 N~"/1~~1LU~~UL~t-L!bUlb"t-~ ULI1~I1~:;1n~rij;lb~LijL/1li.~t~C'ij,.n/1~m~n\ .t.LU~~~f1/1~~1LU 

n\ /1»!)-o"11mU~;:~"m1mWU~nL~MLVllu.I1~;:l:m ULI1~I1~;:1n~~ij;lb~LijL/1li.st~t-ij,.n/1~'~n\ 1LU~L1~ .. 

L.L 



mll~n Villa11lm. 2524. Mll1~'\Lw,,&u71Jm'i ,rn~i!lLLatUm.J'i::LW Lri!l'Ul1JSlI'nalllY4tum-ni!l .. " 
LLI::1k::~an1'JAnttl. 1'Yltl1UVill1h.fiqjqjl~'l'l1Urn.nq] mfl11f11~tlnTIflmtl fI~fl1~laq]~ 

,~la-lm~l111'Yltl1'" tI . 

fI~nn~m'mTIflmj-1LL\1-3'lfl~. ~mn-llll. 2545. n"';1~i!l tU,l,u;!I\L"B~M tulA .. ~m .. l~L;!I\L-I~ In1'J " ~:~ 
.. AI.i., .,....1 

L'i!I\L'iLY4BY41W1Aaul1Y4NL'J!I\L. (~. u .f1.). 
" ." 

fI~nTI~m'mTIflmtlLL\1~lqj. ~mmlll. 2543. "'!l~um-ni!l L~~ iuid'ATlllilL~~"B~n1'J1JfulJ 
n1'JAnttl. f11-lL'YlVl"1 : mnl111llnnV'J~fI . 

fI~nn~m'mTIflm;-lLL\1-3'lfl~ . rlmn-llll. 2530. "'!l~1Um"Anttl S1~"flL;lBm"~1~LLN\LLLI::WtWl 
.,., I I 

n1'JAnttl iuidLLlri'BlJaMLJl1.L. n1-lL'YlVl"1: M.4il.,:rutJ~'!f~-l . 

~TIn m~11TI4'Yl{ 2528. n1'J~LA"i1::\fi'nh:nB1JSlI'nall1Y4"B~mi!l",~n1'JAnttl . 

1'Yltl1itVillm.r11Yqjl~l11Urn.nq] mfl1'!f11~tlmiflm;-1 fI~fllmaq]~ '~la-ln~l111'Y1t11"'E.I . 

L~tl~llm ~-lai1q]tl~ LLa~ u.a1-l ~nl. 2533. i~1id'",~m"Anttl . fj~Wfl~-l~ 4. m-lL'YlVl"1: .. . 
tl-l~mia-lLflTI~l11i~lllflm;-1 . 

"lfl~"lfltl mLLa-l. 2545. iAi!l~S~NatiBm'n;,~i!l tui\LL;!lU"B~f1"'!ln1'JAt l"~L;mul~n"mlislal'llAnttl 
im""BULLriu. 1'Yltl1itVillMqjqj1flmj-lf!laq]i~l11Urn.nq] ~l111'Yltl1"'tI'lJtlllLLriu. 

rui-l~~n~ 1irutl~l~n. 2544. miL-ti~1tlA'tllmi1~tI'Y11-lnTIflmt1. Lll m~1-lflmj-1TInl'l. 
m"fh\1\L"i~1id'",~m"Anttl mB1JA~111~"LLa::mnJ~~ii . nl-lL'YlVl"1: h-lfj~wmimam . 

'" ..., do • .,.. : .. 
'Ylf!lll LLa1-lf!n~. 2544. n1'J~"!l LU!lUL'J!lU (Classroom Research). 8(24): VlqHmfl~ : 6-14. 

m-~tI 1Jnut"ll~. 2532. n1'JS;'~Na~1U"1~~1n1'JL;lB~tWln1'JL;!lUm"iS8U. ll1-lL'YlVl"1: h-lfj~wLLt,i-l 

,rha-ln~l111'Yltl1'" tI . 

m-1~ f.J~TI"Il . 2546. n1'JAnttlLm!l1JL ;;!l1J1k::i"ill1Y4 tun1'Ji"m .. L;!lUm"iS81.LLLa::s1l .... lltI1Y4nmi!l . . I., • ., ..... ,.. • ••• ., ,., 
"i:ml~fl1\Lm~!l'1ll"1LL \1\L~1mln1'JLLa::A~111"BL \L8~~m~"!lLL"n"1~nU. 

1'Yltl1itVillm.r11Yqp~l11Urn.nq] mfl1"ll11~tlmi~nHl fI~fllmaq]~ '~la-lm~l111'Yltl1"'tI . 

ll-l"'nHru mitl. 2547. nTI1~tIL~tl~~1l1miL~tlllm~tlll: mi1~tll1DuqjnTI'lJtl-lfil 
~1'JS1 .. mrlflNan1'JAnttl. 24(70): 21-49. 

llmm4 1"lflqjTIillifla. 2529 . • lI'nalllMtn~i!l!l8~A1f11."'iW1~m.n" ~1a~ma1w,~!l1i!l 

i1m'iAnttl 2526 LLI:: 2527 "111n1'JflJi"B~"\LL8~ . 1'Yltl1UVillMqjqjl~l11urn-nq] 

mfl11fTI~tlnTIflmtl fI~fllmam 'i~la-ln~l111'Yltl1"'tI. 

llnm4 Vill'tti. 2545. nJLL1J1JATllliam'uiLiulL \t""B~AllUl1Y4~~i!l-I~~iim .. tUi\LL~"8~A'i .,. •• "'IJ , 

1k::allAnttli~nfli-ntnm .. Anttl"1~L'1Y4W1UM. 1'Yltl1itVillMqJqJl~l11Uru-nq] 111f11"1l11~tI 
~ ~.If ~.. '" 

nTI"mHl fI~fllmam 'inla-ln~11'Yltl1atl. 
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U~U 111. 2545. fl'l1Wa"fl1ifl1-mtw 1Sm'iNl1~fl1'i~i!J L14iw;!J14!l8""1~S814 L14Li"L;!m1J'i:~alAmt1 
i"".,,hufl~fl1~aalAfl1t1imfl1Mald. 1YltlliiwuMqjqjl~m~1f11~~m.J~nuru-nqJ • 
~Vll1Y1m~tI'Iltluunu. 

Unl'lfl ~~na . 2546. ~UYll..:J~m1~tI'lu~~tIt.l: ~UYll..:J~mijtlm-i~. 'l1U,m1fl1'i . • ~ 1.. .. .. 

6(8): (a..:JVIlfl~) : 48-57 . 

• 1~TIJml~mil, clllln..:JlU. 2545. 11!l~fl1-ni!J Lta" flriIW1i'l1iJ1hwWfl1"nh:LWfIQUl1~fl1i LUJ~ • .. , 
tmrr;LLI:flmflfl1'iL!l~;;fl1'iAfl1t1 . m..:JLYlYr1: mnVl11UmlvJYJf1. • 

lh~tl~ m~l..:Jrn. 2542. fl1iLM!J1IL ;;!J1Jfl'l1anf8flflaBftB" 1aJLfl"mrlfl.al11NlWftl8"ufl~imm 

fl1'i«fl1fl1m1~1ttriflLL1J1JiL~LL":Jr1M-lflLL1J1JI,.{Lilfl. 1YltlliiWU~qjl~VllUru-nqJ 

1llfl1'lfl~ tlnTI~~l flrn::fllf1l~il~ "~la..:JmuUJ1,n1Yltll~tI . 

W.JlTIqJ ijLVI~tl. 2540. fl1'iAfl1t1.amQIIWftlB,,~~i!J. 1YltllUWUMqjqjlm1Uru-nil 

1llfl1'lfl*tlnTIfl~1 flrn::fllf11~qJ~ "ma..:JmtUm"1Ylm~tI . 

tfi~n LUqjflTI. 2548. fl1'ill"L."'fl11i1Jjfl'l1W1a1'ml!lMII14 L14fl'i:1mLfl'milW 1flmi!Jtlfi~~fl11 L14 

iwtn!lB"fll' 1Yltllii wutimqjqj11Ylmf1l~m,!1fiiuru-nil ~l'!Jl1'lflnm~ tI~qqjnTI~f11~m 
lh~~n~ mn1Ylm~tlfl1Umum1h~. 

.. ~ .. II .,.. ~ AI .. 
~~..:Jtlf1 ~1..:J~lal . 2526. i1a11iQII~fl"m1!J1"1i1i11111a1fl'l1a1flflL""'!l8~flL'!m M·81~1'i!J u.a:P41mt1"i 

1 i ... ·· .... 

fl1'iAfl1t1!lB" L'''L;mu!1I!J~fl1t1 LW!llltl1fl 'ti!!BM:L ",,'l"!J. 1llfl1'lfl1Yltllf1l~qJ1if1lu 
flrn::~~lf1l~m ~Vl11Yltll~tI~..:l'tlalUfl1"LY1~ 1YltllL'IlilUilqJ1U. 
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t.!DU~m1 LtlitlL~tltl a~TIt;)m~m11-;ijtlt.!Du~m11tlitlL~tltl a~11t;)m~'!ltl-l"l1l'1mmaq]1 LL~~m~~tll 
q]1U-li ~-ll~t.tl~la-lLml~d:Mmtl1JLLtl1~~L~tl~~tllLWq]1U-lia~TIt;)m~m11-;ijtll.lDU~m1Ltl~tlL~tltl'!ltl-l 
"l1l'1mmail11~~1J31'1ltl~~mfl ~~ LL1J1Jatl1Jm~"U1J~m~ntl1J~1t1q]1u~a~11Ml~m11-;ijtlt.!DU~m1Ltl 
~L~m.~'!Itl-lm1l'1m~laq]TI~~1J31'1ltl~~mt1 ~-lLLU-ltltlmW 3 ~1t! l~LLn ~ltlml~rttlnTI1-;ijtl·I~U~nTI Ltlitl ~ v LW~ 

L~tltl ~ltlml~al~11t;) Ltlm11-;ijtlt.!Du~m1 LtlitlL~tltl LL~~~lwoa11m1J11UUL~~~mfrn~itatlltlm11-;ijtl 
t.!DU~nTI LtlitlL~tltl 

4.1 ~1t!ml~rttlnl'n-;ijtlt.!Du~nTIltl~L~tI~ 3 ~1t! l~LLn 1) Ldtl~l~LW~Jltll'11-l 
nTI~mfl 2) Ldtl~1~LW~Jlt!L"~1~1"lfl1l'1mmam 3) Ldtll'l1~LW~Jltll'11-lnTI1-;ijtl 

4.2 ~1t!ml~al~TIt;) Ltlm11-;ijtlt.!Du~nTI ltl~L~tltl 't~LLn 1~Liitl1J1TI1-;ijtl 
4.3 ~1t!~11mm1n.LLL~~~mfrn.,"11atlltlnTI1-;ijtlt.!DU~nTIltl~tlL~~ 2 ~1t! 't~LLn 

1) ~TImmm'!ltl-lml~Lw"~n1-;ijtl LL~~ 2) ~mfrn.,"11atl~Lttlq]tlnTI1-;ijtl 
. .. . ~ ~ 

5. f11tlm~rnlfl~l'1 

fl1'i~~!ItJfl~~fl1'i t14,l\U;!I14 ~~lt1ii-l m~1J1tlm11-;ijtl~~hLittlm1 t~tlmcratltl i1"'~a.J-l~~lm~tl 
1.1 " ,. ~. 

LLni1qJ~1~~tl~~tllm1-;ij~m1L~tltliY\Ln~~tl LtlitlL~tltl t.tllt.!~nlwwt.lt.m~tl~~tllm~1J1tlm1-;ij~m1L~tltl 
m1atltl'!ltl-lmL~tl~~tllnTIL~tltl1'!ltl-lcrL~~ 111i1"n.LfIl~ w ,,~. 

SaJ'j'jall1finm~!ItJ~~~fl1,t14i14L;!I14 ~~lt1ii-l ml~i ml~al~11t;) LL~~~11mm1rnLL~~~mf~ 
ita tlltlm1~lL ittlm11-;ij tit.! flu~m1 Ltl itlL~tltl~m1l'1 mmaq]1..s1 djtliftl-li1 L ~tll;1111mal~11t;) ~l Lit tlm11-;ij tI ~ ~ .. 
t.!Du~nTI Ltl~L~tltl l~tl~l-li1wal'1fim~ 

~tl1J~1t1a~TIWn~ 3 ~1t! ~tl 1) ml~.rrltlnTI1-;ijtl1Jiiu~m11tl~L~tltl 2) ml~al~11t;)Ltlm11-;ijtl 
t.!5u~nTI Ltl~L~tltl ~~ 3) ~TImm1n.LLL~~~nMru.,"11atl LtlnTI1-;ijtlt.!Du~m1 Ltl~L~tltl 
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ft~'3t'i114m-ni!J·I~3ififl1'~L14i14L;W Vl3.Jltln'] ml3.JTIim~lLW~~,]SiL~~l'hL~mal3.J,m~lLihm'l 
• .usJ "'" " 

1~tl1.JDu~nTI LuiuL~EJU '1.~~~1,]jj1..htih1TIm"ll 
thtn~1J~1t1ml~ 3 ~1U '1.~LLn 1) L~~Vll~LW~J1Ul'11,ml'l~m~1 2) L~~Vll~dju~J1UL¥."Illt1111 

1'YlmmaqJ~ 3) L~~Vll~L1jU~UjlU'Yll,]m'l1~tI 1~tl1~ '1.~~lnfl~LLuu~LiLL1JlJa~lJ ~']LtJULLlJlJ1.J'ltXtl1Iii~ 
do A IV A J t..I=."" t.I J' 
L~mnqJ~lJ 3.J 4 qJ1Lfmn 'Yl~1~tla'l1-l11U 

L-d8\t1~L~~fl14"'~m"i~mt' Vl3.Jlt1n'] fl113.JiLfimnlJL~~Vll~LtJU~UJ1U Lum'l~~n~m'l3.Jm'l 
L~tlU~'tI~,]mL~tlL~nTIL~wnTIatlULW '1.1.JqJl~~lJ,]VI3.Jltl~fhVlU~ '1.1' " ~ ~ ~ 

lhtntl1J~1m~m''I1 5 ~lU '1.~LLn 1) VI"'n'jqJ'l 2) n~m'l3.Jm'lL~EJUm~atlU 3) ~~m'lL~t1Um'latlU 
LLVI~']L~tlUiLLat ICT 4) m'l1~LLaM~UjU~a 5) L~~Vll~LW~J1Uyf1 '1.11 1~tl1~ '1.~~lnfltLLuu~LiLLlJlJatllJ 
~']LWLLlJlJthtXtl1Iii~LatlnqJtl1J jj 4 if1Latln ~m~tlan,Ju .. 

L-dariL~~~'W1~,n,!J'ff,"ttf Vl3.J1t1n'] ml3.JiLfimnlJL~tlVllL¥."Ill~Liju~J1Uml~1.u 
na3.JaTI~nTIL~tlUTI'Ylm~la~tl,]m1'YlmmarnL~tlLiLunm~nTIL~tlum~tluLU~L~tlU "; .. .. 

thtntllJ~1m~m'n 5 ~1U '1.~LLn 1) ~,]~ml3.Ji1'n.n'Ylmmarn 2) m~1Um'll'11']1l'1mmarn 
3) 1a'~~1.Jrrrn1l'11~1l'1mma'~~ 4) 1fimWDU~m'll'1~atl~'Y11~1l'1m~larn 5) ~tlm'lL~tlUm~am,(-j'YlmmaqJ~ 
r .,'1"' ~"' J.!"t. .• 1.-";'.... ..., .. ...: .... ., "' j' 
L~m~ L~~lnfltLLUUl'1 L1ILL1J1JatllJ ~~LlrnLLlJlJlfn~tl1IU~LatlnqJtllJ 3.J 4 mLatln 'Yl~1~tla'l1~U 

~ • ~ • t I 

L11a\t1;;L~~~m~nmi!J Vl3Jlt1n~ ml3J~LiimnlJWLLlJlJm'l1~mVitlL~ma13.Jl'lt1li1m'l1~tI '1.~ 
~ ... - "., " 

... ., .. 
tJnqJtl~qJl3.JVlam1l1 

th:mtl1J~1t1ml~ 3 ~lU '1.~LLn 1) 1..htL11'YlLfl~~~~~1~tI 2) flUUllYl'tltl~Lfl~~~~tl1~tI 3) ai1~Lum'l 
1Lfl'l1~itl3.Ja 1~tl1~ '1.~~lnfl~LLuu#tiLL1J1Ja'~lJ ~~LWLL1JuthtXtlmt~LatlnqJtl1J jj 4 if1Latln ~m~tlank .. .. 

ft~'''''''''''i&l t14n1"i~i!J~3ifim"i L14i14L;W Vl3.Jlt1n~ ml3.Jal3.Jl'lt1Lum'l~lLUUnTI1~tl1.JDuqjm~ Lu 

iUL~tlU~~lLtJU~tl~jj'tltl-lfl~~tl-llU~UDU~L~m11L~fl~a'13Jl'lt1~lLUUm'l1~tluDuqjm'l LuiUL~EJU '1.~tl~l-ljj 
thta'YlTImw '1.~LLn ml3Ja13JTIt1~lU'ltLUtl1J1m~tI 1~tl1~ '1.~~lnfltLLuu~LiLL1J1J1.J'l~UjuqJUL~~l~tlm ~-lLtJU .. 

ft~'''''''''''i&l~'14''i=Lii!J1J~i~i!J Vl3.J1EJn-l ml3Jal3Jl'lmfimn1Jm'lrilV1U~'l1.JLL1J1Jm'l1~m~tlL~m .. .. 
al3Jlml'hnTI1~tI '1.~t1n~~~qJl3.JVI~n11l1 .. 

1.J'ltntl1J~1t1iU~tlU 4 iUqJtlU '1.~LLn 1) m'l~mtl1Lfl'l1~LLatrilV1u~i1qJVllm'l1~tI 2) nTI11~LL~U 
LLattl~nLLlJ1Jm~~lLUUm'l1~tl1.JDu~m'l LuiuL~tlU 3) m'l~lLUUnTI1~tl1.JDUq;m'l LuiuL~tlU 4) nTIa(1J~a 
LLa~m'la':m-tlU~am'l~lLUUnTI1~tl1.JDUq;nTI Lu~L~tlU 1~tl1~ '1.~~lnfltLLuu~LiLL1J1JthtLiluqJuL~-ll~ EJfl~ ~~ 
.!"t... ~I..... ,...: .... ., ... j' 

LillUL1J1J3.JlqJ. ill .:;3.Jltufll'Yl ~1~ tla'l1-l1:1U .. 
~"i"i!J11J"i"imLLa=in~.-,ti!J tun1"i~i!Jllfi3i~m'J tUiUL;!JU Vl3.Jlt1n-l fltu"'mttut~a~~a~tlm'l 

LLa~mI]iinTI3.J'tItl~fl~lilL~fl~13.JIm~lLUUnTI1~~uqjnTI Lu~L~tlU '1.~tl~l~jj~'YlTImw 
thtntl1J~1t1fl~mt~ 2 ~lU t1tl 1) ~TImm~'!Itl~ml3.JLtJUfl~n1~tI LLat 2) "'m~ru.,~~tI~L5tl 

~tlmTI~tI 1~tl1~ '1.~~lnfltLLuu#tiLL1J1J1htUJuqJULtl~ l~tlm ~-lLWLL1J1J3Jlm1h~3Jlru~l~~tlan~u .. .. 
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~'i'i!l'lJ'i'im"u"'nJniJ~"fltfl~~!1 l1J,mJ~.:I 'VI~nfrm.Jl.h~YH1~e)uLl1m~~a..J lunTltliltf~~la..J • 
;rmh'VIwll'!Jtl.:lml1~tlll1f1nqjtl.:l~1a..Jnf)Lnrn.n 'VI~nm'l LL~~'VI~n1lTIa..J L~tl-rmtl~matl.:lLL~~a.:lL~1a..JLnm~~rn ~ ~ , 

'!Jtl.:l~~n1~tI 

thrntlU~1t1~~m!t~ 8 ~lU ~tl 1) jjmla..J~m{~~LL~~jj~rn1lTIa..J 'lUl'1l.:I1'Y51m'l 'lltl.:lltu,mm11~tI , , 

~'l.:l~1a..Jmla..JLW~1.:1 2) m~nii..Mu~mrulumTIil1~tI ~la..J;rtl~n~.:I~lil 't1nU'VItbtl.:llU~~,rU~UUnTI1~ tI , 

LL~~iitl'VI~1t1.:11U~~Ua.:ln~ 3) ~Wii1Umla..JnU~1'!Jl1'Y51m~lil1~tI 4) jjmla..JTI.J~~'Y5tluiitlncia..JLihl1a..Jlt1~ 
~. ~ , 

flm~tl1~tI 5) L~1'm~n~mLl~~l'1~tl.:lmt,ffi~L1ju411mh.:l 'lum'l1~tI 6) jj~~~l'11.:1mla..J~~ t~tltl'llmlntl~~ 
lul'1niu~tlu'!Jtl.:ln1TIil1~tI 7) jjml~~~'Y5tlU lU.:llu1~tI 8) UJLL~1.:1'V11~~tl'l~ttlmt~lnmTIil1~tI t~tl1~ 't~ , 

":'1"' ••• bo... .,. J ~. ~bo, ,..: ..... "'.t 
~ln~~LlUUl'1 L'Y5LLUUlJlvLa..JUq}ULtl.:l L~tI~~ 'if.:lLlMLll.JUm"l w ~va..Jlrn~1l'1~1~tI~'ll-r!lU 

ifl1t~..u!l~Li8ti8m-n~!1 l1a..Jlt1~.:I ~rn~m!t~a1Ul..J~~~'!Jtl.:l~~LW~j1UL~tla.:lLma..J ll1~~lil 
1~tI 't~tl~l.:1jj~l'1nm~ 

tl1~ntlU~1t1~rn~m!trn~ 13 ~lU 't~LLri 1) jjmla..J~.:Iam1qJ'VI1Ll~~tltl1mLfiilqJl11 2) jjmla..J 

m~qjtl~tl-fu lUm'l'Vlll'11.:1LlnilqJ'VI1~1t1m'l1~tI 3) jjmla..J~~~~'l~ lUm'l~L~a..JLL~:;~11~11~.:I1U1~tI 4) jjm'l 

l'il.:11U1~tI~1t1mla..J~~L5t1~'ltl1J~tlU 5) jjmTIil.:11U1~tltl~l.:1LW'l~U 6) jjmTIil.:11U1~tltl~l.:1jjLl1~~~ UJL~tl , 

~.:I 'l~~1t1'1 7) jjmla..J~~ tl~l'1U 'lum'lLlnilqJ'VI11~tI 8) flm!tlt1U~11l'1~~tl.:lLlnilqJl11tl~L~a..Jtl 9) jjmTIil.:11u 

1~tI~1t1mla..J~tla~~LL~:;jjhLuun~l.:l UJtl~~ 10) n~11~lmf1~1'lrn.:llU1~tI~1t1'V1~nLl1~~~ 11) jja..Jt!1!t~ 
aa..JWutl.unTI~~iitlnU~~1a..J.:I1U1~tI 12) ~~~la..Jmla..JL~~tlU 't'VI1l'11.:11'Y51nTI~~tl~L1~1 13) jjYfn~m~1Um'l .. 
~~m'l t~tl1~ 't~~ln~~LLuu~iLluuth:;LS4u~Ltl.:l t~tlm ~.:ILWLLl.JUa..Jlmm:;a..Jlrn~l~m~tI~-nAu 

~ .. 
6. ;rtla..J~Vi1~~lnn,.m~Ulq)1tJ~~a..JTIflm~nTI1~tltlfilliinTI'luiuL~tlU'!Jtl.:lm1l'1mfTl~~TI~~u ~ ~ .. 

~1ltla..Jfln1!tld ~:;LWLLU1l'11~1'VITI.J~pl'1mm~lfl'ftum1~lLilum'l1~tltliltf~m1 'lu~UL~tluiitl 'ttl 
7. ttl'l~~~TIrnl11q)1tJ~Llii~:;411jj~1l11Xnmla..Jalf1qJtlFJ1u~~u 1~ L~tl~~~ liLWLLU1l'11.:1 'lunTI 

~~1~~1l'1mfT1~~~~~U~1ltla..J~n1!tl 'll1jjtl'l:;al'1nm~ lum1tliJtfqjnTI1~tllu~L~tlu t~tllilL~~tl.:l'Vla..Jlt1 J 
~.:I'lu 0 ~~1.:1nUmla..J~~Liiu'!Jtl.m1Ua..Jln~~~ ~m~wil'V1,rnmla..Jalf1qJtlFJ1u~~ujj~limii -1, 0 LL~:; +1 

so '" .. '" a..Jmla..J'VIa..Jlt1~~ 

-1 'VIa..Jlt1n.:l q)1tJ~\Jjjmla..JL'VIa..J1~a..J~~:;LW~a..JTIflm~m'l1~tltliltfqjnTIlu~L~tlU'!Jtl.:l~~1l'1mfTl~m 
o 'VIa..Jlt1~.:I q)1tJ.:IiW~1a..JTIfI~mla..JLl1a..Jl~a..J~~:;LW~a..JTIfIm~m'l1~tltliltf~m11uiuL~tlU'!Jtl.:l~ 
1l'1mfTl~m1~ 

+ 1 'VIa..Jlt1n.:l q)1tJ~jjmla..JL'VIa..J1~a..J~~:;Lijt~a..JTIflm~m'l1~tltliltf~nTI luiuL~tIU'!Jtl.:l~t1l'1t11fT1~m: 



., 

n"ri1wflfltLL~~,I1mtnfl';l111'h"''ll!l8~i·uJdifll''\lIl1~m'*!.I1Jfi~fim,t~i~;w 
~8~~~!.I1~1if~'ti~~fi!.lll~n~1 

" 

i';l~ifll"M1~nmi!.l1Jfi~tim' t~i~;w 
~8~~!.I1~1.~'Jti~~~II~n~1 -1 

95 

o 

'IJtlLaUtlLL~ .. ........ .. ... ............. , ..................... ............... ..... .. ... ..... .. ..... ...... .... .. ........................ .... ................. ... ... . 

+1 
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i'ltid.al'i'iamWfl1'i~~!I1liltiiifl1'i t 14i1U;rm 'i:imI lWflfl'llalilA'l! 

"8.IJ.m,,!I1f1(1.~'i:illa71it1alAflltl -1 0 +1 
" 

AI rt: .. ., 11-"" ~:;. 
tl1'\4f\~J~14fl]j~~tI_ll1JtlnJj--l»~1U'!1'\4 

1) Lda\t1~Ltm~rm"1.IJfl1'iAflltl i1m13.1iL~mnU 
17. n,..m-n.:JLLUm~LLfl::LL1J1J~~~fl 

18. 11ml'l1~LLfl~~fl~~flln~flltJ 
19. n~L5M~flnTI 'lm1i1~LLfl~LiJt4~fl 

20. nmh~flmTI~LLfl::th::LiJt4~fl 'ttJ'liL ~tl~~t41~L1tJl~ .. 
21. U1-lrqj1 LLt41~~ fl~3.lnTIrn1t4a.:Jfl3.I 

22. am'ViLL 1~atl3.lvn.:Ja.:Jfl3.I'!Itl.mm1tJt4LLfl::'l13.1'lM 
A ... A t 

23. 'Vit4j1'\.4~1'\.4f1tl3.l'Vi1Lilm 
A. ., _ t 

24. 'Vit4j1'\.4~lt4f1mil~1am 

25. ~t4j1'\.4 'lt4nTI 'li'l::UUal'lat4Ll'I~LLfl~tl.:Ja3.l~ 

itlLat4tlLLt4:: .. ....... .. ... ... ....... .. .... ........ .. ...... .... .... ... ...... .... ... ....... ........ ......... .... .................... .. ......... ........ .... .. ...... .. 
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i~tlJ"31"tl1l1Y4fl1~i!J1lii1i~fl1'i t 'I4i'l4L;!m 1:i~1riflfn131'hA'l! 
'il~wr"!J1ft1"etl1:~1Ja7!i!J3I~flti'1 -1 a +1 

., it· .. ,j.... ~:. 
tl1'l4fj~J~........I~n11~~tI-1l1Jilm·L~,'W. .. tI~ 

2) L,1a\fl~Lim~~Y41:~m,!J1ft1"iI~ 51ml~Lfimn1J 
Xli .ctt.A ~ 

1. flmLUelVll :ump.lflmm~L11JU~1'1'1mmfl~~ 

~ ... - ~ 
2. el-l"ml3-l~1-l1'l'1mmflm 

A.-. .. ~ 

3. 1finl~1-l1'l'1~1~lflm 

u A ~ 

4. 'I'1n~m~..J1Un~1-l1'1'1mmfl~~ .. .. ~ 

5. ~qn'l'1mmflm 

" 1.J ~ A ~ 6. 1fl~~ nm'l'11-l1'1'1m~lflm 

7. 1mrrnJiiu9in~~~el-l'l'11-l1'l'1mmam 
a .,.. ~ 

8. n~1J1:um~ 1Jael1Jmml3-l~l-l1'1'1m~lflm 

9. 1fin~~~el-l'l'11-l1'1'1mmfl~1 
~ ~... .. ~ 10. .,L11'1'1'l1el elm~L~~nTIflel:U1'1'1m~lflm 

11. nTI~ii~aelnTIL~~nmelU1'1'1mmflm1u~LL1J1Jill-l'l 

., 
1JelLf{UelLL~ ............... ..................................................... .. .................... ... .................... ..... ... ....................... ... . . 



i·uj~if3J"amVm1'~i!J11ii1ifin1' t 'U.i~;tnI. 
'iI~tl1~"!J1fil1if.n,::i1Ja11i!J3Jftmt1 -1 o 

iitlLa'"tlU~ ... .............. .. ........... ..... ... ............ ... .... .... .... ................ .......... .... ..... .. ....... .... .. ... .. .. .. ............. .... .. .... . . 

98 

+1 
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i':l1idif3l1,anl'Wnm~!l11ii1iflm'i t 14i\LL1!m 'i:~m1 lrinfl':l1JJih,,'Y 

~8~fl'i7n!l1A1if~'i:~~~(!lJJ~n~1 -1 • 0 +1 

., ~ _ .. 11-"- t:· 
11114t\';l:l~&{:l~:l"nl--i14fl:l~';l~fJ_lI~f1D1'i--i~t\LL'ifJ~ 

• --., 
'i:L~!lm(':I~!I 

1) m'i~~1 ~LfI'i1~u.a:ril~iI'lJ'flm-n~!I ljfl11l-Jall-Jl'm 

1. m.Ji1~lYiLn~~~1~ilU1~l-l'till 
2. 1~~nH~~~~t)J~11~~LiIl 

3. L~~ni1t)J~11~ ~q]1l-Jal~1JfI11l-J~1~t)J Lill 

4. L~~ni1t)J~11~~Yiqr~,mTILLni.'!I LiIlL~l-Jl~al-Jn1JfI11l-Jall-Jl1f1'lJ~'1~m'l 

5. 1Lfll1~aIl1W~m;ru.,~~'1i1t)J~lYiqr~'1m11~~ LiIl~aln~al~ i~L-o;J~ 

6. l11f111l-JL';1 ham'Vii1t)J~11~mm~1JLYi~1JamrmLi~Iu-o;J1'1n1JLih~l-Jl~ Lill 
c; .OICII.d t.I .., '1." 7. Ln1Ju.a~L1~1JL1~'I'lJm;!aLa~jlU (baseline data) ~ 

8. ~nHl~lf111l-Jt-nmL~a'li~3;!aYiLnmi~'1nui1t)J~1 Lill 

9. nl~~i1t)J~lnTI1~~ LiIli~L-o;J~LLa~\!nii~'1 

10. nl~~tilf11l-JnTI1~~ LiIli~L-o;J~LLa~\!nii~'1 

11. nl~~1q]Q1.h~'1f11~m11~~ LiIlmh'li~L-o;J~ 

~ 

'lJ~La~~LL~ ....... ... .. ... ... ........ .... .............. .... .... .............................. .. .. ......... ... ............ .......... ..... ...... ......... .......... . 
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i·njdifJJ''illtl1~fl1.n~!I1iji1iflfrl'i t Ui\U.1tm -s:imi 1WflM1JJihA'l! 

~8~~7n!l1A1if~-s:i~~I!lJJAfl~1 
to 

-1 0 +1 

.. t ..... 11....... t:; .. 
il1UAJlJ~if1~J·Ul..iUflJ~Jl~!LlIlIilm~...i~!I\LL'itm 

.. .. -... 
-S:L~!I1nI'l~!1 

2) fl1'n1~l.LN\U.Lat88flLL1J1Ifl1'iti1L~Uflm~!I~flfl1'i tUi\4L1!1U 5lml~al~1'W 
12. 1Lt1Tl~a1m~tl-1i1ty\-11Yi~tl-1nTI1~EJ 't~\-1~ln\-1~lEJ 

13. 1Lt1Tl~alLl1~,h~ty1Jtl-1i1tyl11Yi~tl-1nTI*EJ 't~ 

14. rill1U~a~~~jlU 't~IJn~tl-1 

15. rill1U~qj1LL1hYi,h~ty ·b.U7tl-1Yi1~EJ 't~ 

16. ~mtl l'ilml~Lil h 1~TInTI/w!q]nTI~mh~ 1it~mi'~lLu~ml'1~EJ 
17. Latln1fu1TIl17tl~1q]nTI~~lLLni1tyl11/~~ln1i'L7~fL~L\-1~1~~nui1~1 
.. " 
1~EJ 

18. 11-1LL~~LL~::tltlnLLtltlnTI1~EJ 't~L\-1~J1~a~ntli1ty\-11mTI~EJ 

19. 11-1LL~~LL~::tltlnLLtltlnTI1~EJ 't~atl~t1~tl-1ntl1q]tlth::a-1~nTI1~EJ 

20. 11-1LL~~~~tltlmLtltl1~EJ 't~mh-1Ll1~1~~ntlTImTI·fitl~1q]mi'~Yit11~tln 1,y 
21. 11-1LL~~ 1l1n~~qj1mh-151a~~1~ 1~m::U1~nTI1~EJ 't~ 

22. 11-1LL~~ 1l1n~~qj1tltJl-11,yYlnm:n~~mi'q]1-1'11~mi'~m~t1 't~ 

23. i'nl1fu1TI/i~q]tl~~~~ 1it~mi'~lL11~n~nTI~mi'L7EJ~itltJl~~L~EJ~LL~~ 
~~L~~ 

24. 11-1LL~Uml~~tl-1mi' 1~mi' 1,y~EJ1~~lLWrill111 . .Jnli'1~EJ 't~ 

25. 11-1LL~~i'~EJ~L1~lYi~tl-11fl~nTI1~EJ MtltJl-1m~l~a~ 

26. nll1~~n~~qj1tltJl-11~nTI1~EJ 't~tltJl-1Ll1~l~a~ 

27. a-n-1LL~~WJU1Lt1:k-151tl1~EJ 't~ 

28. rill1U~mi' l,yLt1~tl.:J51tlmi'~EJ 't~L\-1~1~a~ntli1tyl11mi'1~EJ 

29. rill1U~mi' 1,yLl'1t111t1nTI1Lt1Tl~l1'Ymai1~~j1U 't~L \-1~1::a~ntli1ty\-11mi'1~EJ 

., 
'!ItlLa~tlLL~ ..... ... .............. .. ... ... .... ... .... ... .. ... ... ..... .. .... ... ............. .. ....... ..... .. ...... ... ............... .. ................... .. .. .... .. 
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i-atJd&{aJ''iflm'Wm~i!l~~i1m'i tUi1U;!m ..:tlm'f,mInfl-a1aJihA'l! 

~il~fl'i~"!I1ff1&{m":A1Ja7I!1aJ~mt1 -1 0 +1 
" 

AI' ~ .. ., \1-"" \:: III 
il1Ufl~JII.Jln'ill..;Un1'i~~tLlllliln1'i-,umu.'itiU 

.. --'" 'i::L1J!lml'a~!1 

3) m'i~1Litunmi!l~~i1m'i tuiw.~u ilm13-l~13-l1'm 

30. lllLL~~m1~lLU~mTI~EJ 'tth.Jiiu4i't~ 

31. "'-lLn~LLtlnr~lin~~~tl3-l~Lnmn1J~m~m1~lLU~nTI~EJ't~ .. 
32. iiulin~~im~mfimn1Jm1~lLU~nTILLil~:i'~~tl~ 't~~l3-lml3-lLW~~-l 

33. Lnm11JTI3-l~tl~~~1EJ1m,miLVlm~~3-l 't~ 

34. Lnm11JTI3-lim.!~~lnn~3-l4f1tl~1-l 'l~m11~EJ 't~ 

35. LLni1qjVllliLn~~~ 'l~nTILn1JTIm13-l~tl~~ 't~ 

36. LatlnLLVI~-lim.!~ 'l~nTI~lLU~nTI1~EJ 't~tl~1-lLVl3-l1~~3-l 

37. 1L~11~~fi4iL~tlnTI1~EJ 't~tl~1-lLVl3-l1~~3-l 

38. 'liitl~~~~~ (baseline data) 1L~11~LmEJ1JLliEJ1J~~m1L~EJ~t-nnm1 

~lLU~mTI~EJ 't~ 

39. LLtl~ml3-lVl3-l1EJ~~nTI1L~11~itl3-l~~lnnTI1~EJ 't~ .. 
., 
'lltlu;{~tlLL~ .......... ....................... ....... .... .... .. ......... ....... ........... ..... ....... .......... .... .... ............... ..... ..................... .. 
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i'ujdifaJ""1l1'Wfl1'~~!J1Jii~flfl1' t ui\U;!m ,tim! lm4flA'alaJilA'lI 

ta~A'~"!Jlfflif~'i::illalfi!JaJAmtl -1 0 +1 
" .. ~ ..... ~..... t:; .. 

il1UA~JaJifJlIJ~g--iUflJ~~~!I_lIi1n"--i~'\u'!I~ .. ... - .. 
'i::LlI!Jmfi'a~!J 

4) flmf-plNlUU':flmf:liil\LNafl1'''lLU\Lfl1'~~!J1ijj~flfl'' tuiuL;!JU S1ml~al~l'IT1 
1ft .. 1h ., ., ., ~l" 40. L ·)tllJLl'1tJlJ ~~1'U.,Ja~mllaLl.ataTI-l'!Ifla ~ 

41 . L;tJ~TItJ-31~mi1~tJl~mh:mnilfl.:lqJl~i~LfltJlJm~tJ .. 
42. L;tJ~i1tJ-31~nTI1~tJ 1~tJ liIrM1Yi~flml~VI~lH~'~L~~ Lil h~ltJ a~LVI~a~~a 
43. U1La~flTIm~nTI1~tJ 1~tJaflml~VI~ltJ 1~~LLlJlJqJ1TI.:ILLa~LL~WJijl~ 

44. U1La~flTItJ.:I~nTI1~tJ l~ 

45. ll1im~a~~~~L~tJ~~~fllJl'1L~W~fl.:l~tJ l~ 
46. 1l1iflLa~flLL~~lVlwnm;'1~tJiimitfl.:ll~ 

. 47. fln1h1m.,JanTI1~tJ 1~L~.:Iafl~nTIU41~ 

48. TItJ.:I~ml~ti~L~L~.nV·nnmfimnlJ~~mn;'1~tJ l~ 

49. TItJ~ml~ti~L~L~.nl"nn~fimnlJqbTItJ.:I~1~tJ l~ 

50. TItJ.:I~ml~~~L~L~.nl"nn~fimnlJmi li~1EJ'!f\t-31~1~tJ l~ 

51. Ul~ami1~tJ~1~~~1~Lfl.:lLLa~~~l.:11~ l~ 

52. L~mLl"d'mJ~mi1~tJ l~~LLlJlJYiLVI~lta~ 

53. U1La~fl~anTI1~tJ~flaltniU4"lf~ l~ 

., 
"lIflLa~flLL~ ..................... ...... ....... .. ..... .... ................................. ... ... .... ....................... ... ..... .......... ..... .............. .. . 
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i';lmj"amM1V4fl1'i~~!J11ii1ififl1'i t 'Uo,l\U;!m 'i:imI lWnfl';l'~nhi'l! 

~8~fI17n!J'~'''~'i:i~~I!J~An~' -1 0 +1 
" "' .. :ii t .... ~.... t .. • t\1'Uo~"!lJU'f1t\&,LLa;;in~~!I~'UoflJ~~~!I_.lJflm~~~!I\u'i!m 

1) ~"l'i!Jl~a4~8~fI';I'~~1h4~n~~!J 

1. iiml3-J~i.l~i1~LL~~ii~UUiTI3-J lWr11-l7YslnTI 'flE.J-lme.J~nTI1~E.Jm-li113-Jml3-JLW 

~1-l 

2. m::m£ni1~~mtillum'n'imE.J i113-J;ri.li1n~-lfil'iit1numi1E.J-l1ufiaiiua'iu 

m11~E.Ju.~~iii.lmi1E.J-lm~qJ~-ln~ 

3. ii~j1Uml3-Jl1ual"n7YslnTIfil;'1~ E.J 

4. iiml3-J-rutl~'tfi.l1Jiii.ln~3-JLill'v'3-J1E.Jfi~mf11~E.J 

5. L~~;{n~mLL~~~n-ni.l\l3-J'i1ffifiLw~bmh\llunTI1~E.J 

6. ii~a~1-lml3-Jt1~t~E.J1h1"~lni.l~911ul'Jniui1i.lu1Ji.l-lm'n'i11~E.J 

7. Ule.J~-l1U1~E.J LutM~tE.J'tfU1U~1-lfiL\13-Jl~a3-J 

8. iihn11-l TIJ~\lLL~~L~1'mml3-Jt1~L~~lil1flm11Ji.l-l~BU 

9. iim'n'il\lm1~E.J t~E.J-rutl~'tfi.l1Jiiml\l~3-J~m~~1J • 
10. iiml3-JTIJtl~'tfi.l1J lU\lm1~E.J 

11. 'WLLa1-lme.J~tmtU!f1!~lnm'n'il1~E.J 

... 
lli.lLaUflLL~ ....... .... .... ..... ............. ............... ............................. ..................... .............. ...... ............. .... ............. . 
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i~1id.lJii"1l1Y4fl1i~i!l11ii1iiin11 t1li1U;!m 'i:imL ,mtnfl~'lJihfi'l! 
'8~M~!l'fit'.~'i:till~i!lIJAmt' -1 0 +1 • 

., ., :U ~ • ., ~.,. t., .. 
fI'l\L~i'!I:l1J'j"mLLUI:ln~_!l-,y,mj1~!I_ .1lflm~y,1I1Ui!m 

2) imtm....u!l~Li8t\8fl1i~i!l 
1. 5jml~a.:l~m1qjl11LL1'\~tl mmU1Uqjl11 

2. 5jml~~iitl1tl-fu'tUm"'ll11"".:ILLnUqjl11~1t1m'l1~tI 

3. Slml~~~~a~ 'tUnTI1L~~LL1'\~-rl.:1aTI~.:I1U1~tI 
4 • AV ~ 4 

4. ~m·lYI1.:11U1"lEJ~1t1ml~1'\~Ltltl~W1Jfltl1J 

5. Slnl'ml.:11U*tltl~l.:1LW'lru1J 

6. Slnm11.:11U*EJtl~l.:1SlLl1~~1'\ UJLitla.:l't~~lt1'l 

7. Slml~*W tl~'Y1U'tUnTILLnUqjl111~EJ 

8. t1mtlti'Ufl11Y1~1'\tl.:lLLnUqjl11tl~La~tl 

9. 5jnm11.:11U1~tI~1t1mlmtl~i1~L~~SlhLWn1'\1.:1 UJtlflqj 

.., _ C'_ C' A" II " 

10. n1'\11Vflmfi"l1'nU.:I1U1"ltl~1t1l11'\ml1~~1'\ 

11. Sl~U1ffi~~Mufl.unTIqj~qJtln1J~~1~.:I1U1~ tI • .. 
12. qj~i11~fl11~Lfl~tlU Ll11"".:I1-lrlnTIi11'\tl~L11'\1 

., 
1Jtl LaUtl LL U::: ............. ... ............ .. ..... ......................... ............ ...... ... .......... ................. ........ ....... ...... .. .... ... .......... . 



.. 
L'i8~ 

m'~mt'i~lldLLa;uamatl'V4m1ii!ll1fi~fin" tWiW.;!N.!J8~~!l'ff'U.m:iuall!l~~mt, 

ffitJ~~u Ul-lal1mYim LWI!-mu LW~~~~~1Jl.M1Uruof1~~f11fl ~11l1nTI~mt11Y1tJ1fl~~~ f1ru::f11m~91~ 

~~la-lfmlb'/Wl1f1tJ1~tJ tl~'l::W:ll-l~lL~unmil1't1tJ~WUn L4tl-l m'~mfl~~'l'mmVimTI~mJilu~m'l 'tU~ 1tJU 

~tl-lfltmtJ1m~91mru~nm'/~f11fl tl1ltJil ~1i1tJfl~~'rl'O.JTIeJ 11l'l. tlafl'rl1'lf19i Lwm~rmj~l ~~~1u 
~tJ::L 1a11ltl-lnTIl.n1.JTI1Jmtll;!a ~-l 'tffi<lJtlml3Jn1Ul.l'O.JlnfllU 'tUnTI91tl1.JLL1.J1.J~tl1.Jm3J"truif91~ml3JLW'OJ:S-l 

nl'l1~tJfI~A'O.J::Yh't~~am'l(lmVim'l1~tJ1Jilu~m'l'tU~UL~tJ,",lItl-lfl41't1mm~91m~1.J~ntJ3J~mfl 'tU 

h-lL~tJ~-lnffi,un-llUflru::nTI3JnTIm'l~mt1iu~Sl'" ~-l'\lI')l1lUfI'lrnnTI~TIIi em'O.J::Lwtl~ ttJw.'Lun-rmWJU1LLa:: 

~-lu('l3./~3JTItl1lmnm~tJtJi)u~nTI 'tuiuL1tJufl41't1tJ1m~~m~1.JmtJ3J~mflq]tl 'ttl ;;tl3;!a~'l11.JTI3J 't~~tJ'OJ::,.b~l 
1LfI'rl~LLa::l.41~Utl tl1ltJfl19ltl11!ltl-lfllU'O.J::LWm~1.J ~-l'O.J:: 'Wil~an'l::'t11.J 't11l'1n1.J4i'1Y1lU~-lNU ~,JU~~tlml3Jn1Ul.l 
't~Y1lU91tl1.JLL1.lllittl1.Jm3J 't~ffllIYlni~mw~~ruii-l 

~~EM-NLWtl~1-lri-ril'O.J:: 'tmumuri13./iltl'O.Jlnfl1ULWtl~1-l~LLa~~£l~flrufllUii'I.~m~13./iltl 'tunTI 

~tl1.JLLtn.J~tl1.J(l~LWtJ~~~ ru ttJn~~ffitJ 

~mL~I1l\lm~1.Jiitl 

Ul-l~l1mYim LWI!-mu 

~91~qJ1~M1Uruof191 
f1ru::f11fl~~~ ~la-lrrrnUrn1h1tJ1~tJ 

UUU5elum3-J~Uuddjwtiel~1f113-JLfitl1nU53-JTIflI11WmmTI1~tI1J~u~n-r~ Lll.ff,,4L1t1WYJel\l 

~r~1Yltl1Y11a'ilm~U~1itl3-J~mfll.h:melU~1t1 4 'ilelll ~el 
, 

4 ~ 

i1tlllYl 1 U1J1JaelUm3-JamllmW"llel\l~'ileluuuuaelum3-J 

i1elll~ 2 UUUtmUMiIllLel\l t~tI~~~l11ml3-Jalm'ro Lllnm~rnJiiu~nTI Llli"U1t1ll 

'iltl~ 3 LL1J1Jth~Lijll'illlLel\l t~tI~~~l11'OJTItI1UTIruu~~"'mfru.,...uati LllnTI~tI1J~u~m') Lll~L1t1ll 
i1tlY~ 4 U1J1Jaeluml~111nTI1~tI1J~u~m') Lll~L1t111 
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1. LYi~ 

o 'lflEJ Dl-1tY-:I 

2. m~ 

o ttelEJn11 25 n 025-35 n 036-45 n o 45 n~U'ttJ 
3. l~nTIt1m:tl~"'l~ 

o ~ln111.fuyllj1'1l1 D1.fuyqj1m o 1fhllllj1 t'Yl o 1.fuyqjlLEln 

4. mt(fl1l'nTI 

o 1-5n 06-10 n o 11-15 n o 15 ~'ttJ 
5. ri1UL"m1EJUl-1~Elf1m:t1l-1~nm'l1~EJ'Yll-:1nTIt1m:tlmEll-1~nnTI1~EJtJfiu~m·tlui,.U1EJU ~1El UJ 

o L"EJ [ ] t1m:tl~'lEJ'IlUm-:l 

o UJL"EJ 

[ ] L~l-n.Jnl'lElmlJ~EJt~U 

[] L~EJU 'tU~~lJ1.fuyqjl'1l1 

[] L1EJU 'tU'l::~1.J1fiqjqjl t'Yl 

[ ] ~U'l (tth~'l::l.l) ....... .. ...... ......................... .. .. ....... ..... ........... . 

6. riluL"m~TIunTIElm3JL~mnlJm'l1~EJtJfiu~m'l 'tUiuL~EJU mEl UJ 

o L"EJ [ ] 1 "~-:I 

o UJL"EJ 

106 

7. riluL"EJLim3Jn~nTI3J'Y11-:1~lm'lL~mnlJnTI1~EJtJfiu~nTI 'tUiuL~EJU L"lfu m'l53JWl nm~Um'l~nTI 
nTIUf'lmtJ~EJlU~EJU~ ~1El UJ 

" 
o L"EJ 

., 
[] 1 ,,1'-:1 

., 
[] 2-5 ,,1'-:1 



8. Y]llnflUyh1~m~if~m~ lu-i"U1EJU'I1~ei'W 
o LflEJ [] 1 L~tJ.J 

o 

[ ] 2-5 L~tJ.J 
o 

[ ] ~nnn11 5 L~tJ.J 

D'WLflEJ 
9. y]mLflEJ5jlh~alJn1'l1ii~LfimnlJmrnl1~EJ'I1~ 'W 

o LflEJ (QmlJ'tJlannn11 1 t€J) [] LflEJ,bwn*mh1~EJ L'!lu ~Ufl11L€Jnal'~ 

[] Lflm'h1m.Jm~1~EJ'Ilrut~m~1'11~~lJmqJqJlq]1 

[] Lflm111Y1EJ1ilwufilrut~fMTI~~1J1fiqJqJl1Y1 

[ ] ~U'1 (1th~~) ... .... ... .................. ... .... .. .... ..... ..... ... . 
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~ 1th~mLfl~-m~lEJ ./ a.Jlu,jtJ~m"nlJam~Lmm~1uil'OJ~w'll€J.JYhmnn~'1~ ~.Jam~L1~hm~ 
luil'OJ~w,ru5jf11~.JLLqj 1-5 5jml~'I1~lEJ~.Jd 

5 'I1~lEJ~.J l'im~~11~~m~ru.,."rum.JnlJam~Li~h~tJ~1uil'OJ~w'IltJ.rnm lU~~lJ ~ln~'1~ 
4 'I1~lEJ~.J y]lU~~11~~m~ru.,."rum.JnlJam~dj"m~1uil'OJ~W'IJ€J.rnlU1U1~~lJ ~ln 
3 'I1~lEJi1.J y]lU~~11~~n~ru.,."rum.Jnuam~Li~Ju€J~1uil'OJ~w'II€J.rnm lU1~~lJ thumn.J 

2 'I1~ltJi1.J y]lU~~11fl~n~."rum.JnlJamw~dJu€JEJ1uil'OJ'OJW'IItJ.rnlU lu1~~lJ utJEJ . .. . 
1 'I1~lEJ~.J y]m~~11~~n~ru.,."rum.JnlJam~Lmm~1uil'OJ~w'Il€J.rnm lu1~~lJ utJEJ~'1~ 

w sll1mi~~!I1uil~~w ftQUtn~ • " . 
5 4 3 2 

1. y]ma.JLnq]LimilqJ'I11YiLn~~ luiUL1EJU 

2. y]m1~ilqJ'I11YiLn~~u lwi"u1w 'tJl 
3. y]m1~~m~ru.,"'IItJ.Jilqjm1~EJ 'tJl 
4. y]mL~€JnilqJ'I111~ EJq]l~~l~lJml~alf1qj~a~fl'n~al~Tm'll€J.JqJULtJ.J 'tJl 
5. y]m1Lflll~amWl~n'lfru.,"'IItJ-:JilqjmYiqrtJ.Jm11~EJ 'tJl'l1Gnn'l1alEJ ,r~L'OJU 
6. l'imlilml~Ltl hamwilqJvll 1~mmEJlJLYiEJuamwYiLiju'OJ1.JnlJLi11'11~lEJ 'tJl 
7. y]lu~n'lfl'111mlaJt-nn~'I1~-:JimJaYiLflmttJ.Jn1JilqJln 'tJl 
8. l'imnl'11U{Ol~lm~nm~EJ 'tJli{OlL'OJu~m:\lnqrtJ.J 

9. y]mnl'l1U~)'lq]~~a.Jfl1unTI1~EJ 'tJlmh.J'!i~L'OJU 

1 
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" itll1miLW8~1~il~,w Aautfl~ • 
5 4 3 2 1 

1 O. Yllll1LflTl~alL 'Wfl'ht1qJ'lJt).ruqJVll~ift)\lnTI1~ti'1.~VlalnVlaltJ 
11. YlllLnl~~a3-J3-J~fl1'~ 't~~~L'O,}lUla::tJnift)\l 

12. YlllLnl~~mu.mYialt1qJ tlLL~t)~~tJ 't~ 
13. YlllL~mtl lilml3-JL~l L'O,} LlL11mTI/lL1~nTI3-JYhll3-Jl L(LlLnTI~lLillLnTI1~tJ 't~ 

14. YlllL~t)n1~nrrn~t)lL 1~nTI3-J3-J1LLni1qJVll/~~lLlm'lL~W fl~L Vl3-Jl::a3-JnU 

i1qJVll~tJ 

15. YlllL11\l~lLu.a::t)t)mLUUnm~tJ't~at)~fI~t)\lnui1qJVllmTI~tJ 

16. YlllLLnUu.a~L~tJUL~tJ~u3;jaLalLJ1U (baseline data) 't~ 

17. YlllL11\l~lLml3-Jifu\lm'l LlLnTI L~mmYi~lLwalVl'illnTI1~tJ 't~ 

18. YlllL11\l~lL'l::tJ::L1alYiifu\l L(LlLm'l1~tJ 't~mh\lLVl3-Jl~3-J 

19. YlllLa-n\lu.a~~lLflW\lSjm~unTI1~~ 't~ 

20. YlllLnl~~m'l LiLfI~u\lnunTI1~tJ 't~LVl3-Jl~3-Jnui1qJmnTI~tJ 

21. YlllLnl~~m'l LiL'Y1f1uflnmLtm~111\lai1~~f1WnTI1LflTl~~u3;ja 't~ 

LVl3-Jl::a3-Jn1Ji1qJVllm'l1~tJ 

22. YlllLlhu.~lLm'l~lLillLm'l1~tJ 'tll1.JDU~'t~ 

23. YlllLa\lLn~LLariflL;;n~a~t)3-JaLnmn1JamYmTI~lLillLm'l~~ 't~~l3-Jml3-J .. 
LW'O,}~\l 

24. YlllLLn1J'n1J'l13-J~mm~1tJ1mnTIiLVl3-Jl~a3-J 't~ .. 
25. YlllLLLni1qJVllYiLil~~ LlLm'lLnm11J'l13-Jiu3;ja 't~ 

26. YlllL1LflTl~ai1~VI~u1LflTl~~mmL~um'l1~tJ 't~uth\lLVl3-Jl~a3-J .. 
27. YlllLLm~1JLYitJ1J tm3-J1a~a~t)3-Jau.a~u.Uaml3-JVl3-JltJ~anTI1LflTl~~u3-Ja .. .. 
'O,}lnnTI1~tJ M 
28. YlllLa-n~ua~~anTI1~tJ 't~ 

29. YlllL li~U3-Ja~,m"t~L~w-m~1Jl1L~tJlL'lJt)\l~tJ 't~ .. .. 
30. YlllLTl~\lllLml3-J~~L{;lLL;\l1YnmfLnmn1Jm::1J1lLm'llil1~~ 't~ 

31. YlllLTltJ\lllLml3-J~~L~L~\l1Ynn*nmn1J4f1TltJ\lllL1~tJ 't~ 

32. YlllLTltJ\lllLml3-J~~L~L;\l1Ynn*nmn1Jm'l tim:: 'k,ru\lllL~~ 't~ 
33. YlllLlh~amTI~~3-Jl~~lillLLu\lu.a~~l\lllL 't~ 

34. YlllLL~WTltJ\lllLm'l1~tJ't~u~1\l\!nifu\l~13-J'l::LU~1J1m~tJ 
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n'mLa-ml,mtlnl1 tiLL~a~L~wflu 

floofu 

n1'iLLf!~tln1'i li LL~L~w~ln 

mrual1m.umtLL<l::liooa~ 

fl~L~)J 

fl~L~)J 

fl~L~)J 

fl~L~)J 

~L~)J 

(~~) 

(~~) 

~L~)J 

fl~L~)J 

~L~)J 
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.. i1~.(1l1::fl8\J 
i'ni~ i'ni~ i'nid 

111\4 
(~m~~mlaii) (t\Ui) (~Li!l'mq!) 

f11'UJl"l'l4n,.m-~ 2) LumnfiLiMM.4J1'1'1 1. ,fmLUtlm 1'14n*r.fmn1'l"L7£M1 (~ffli~) 

t15if~n111'14~7£M (iitl) ~ ~ < 
L~\'j1::1'Ifm1~1f11a9l1 

~ < 
1'11~1f1mm - L\'jTl::Ld~~24 

2. rn~ml~tJ1f11a~ 24 ML~~ 
~ ~ < 3. 1nfl11'l11-l1'11~.rlfnam 25 f1~Lti~ 

4. "mr.:nm.n1.mmrn1'l1~1f1m~ 26 MLti~ 

5. ~.rm~1f1mm Tl ML~~ 

6. 1a~~'I1WtJ1f11a~ 28 MLfi~ 

7 . ~nlTUOU~n1'l"'l1~arn'l1WtJ1f11am 29 f1~L~~ 

8. ~n-nflUatlUYnfl1~ (tifm.3) 
~ < -

L\'jn:Ld~~25 1'I1tJ1f1mm 

9. ~~arn'l1W~1f11a~ (~~) 
-

L\'jn:LdilWlii1tj.A.i,~ 26 

10. th::L1l'I1'IIv-mtln-m;wnl'l"atl'l4 
~ < 1'I1tJ1f1mm 

30 ML~~ 

11. nl1~§il~tln-m7Wnl'l"atl'l41'11~1f1mm 

l'l4111LLuu9il-l'l 
31 f1~L~~ 

3) L\l!l"tl1fiLiMM.4J1'1'1 1. ~-m;wi~aufuJ1'l'l (baseline 
32 ~m~/rh-.m~tl3JflufuJ1'l'l 

'I1l-ln~tJ data) 

2. LLuu%'~L1l'I1iil-l'l 33 ML~~ 

3. i~~~rnLLuu%'tJLLiia~un'l1 34 fl,n~~ 

4. flrna~mrnitl3Jamilfuu.m 1~1il"ll 
35 ML~~ 

'l::vi'uiil-l'l 

5. nl'l"aTI3LLa.,~~n.nmrnijv%'tJ 36 f1~L~~ 

6. n1'l"il'rnlallULU1::l11f)tlU1"MLmrnijil 1'14 
37 f1~Lfi~ 

n1'l"%'~ 

7. aiiii1'14n111LfI~tl3Jflm,alnmntJ 38 MLfi~ 

8. nl1LLtJa~an1l1Lm-di'il3Ja 39 MLfi~ 
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.. B~~1k:mru i-nid i-nid i-nid ~1\1, 

(~"'~~QlliN) (t1UJ) (~LitJ')f''II) 
f111l.1a1l.lml1un1'l"%'!.J 'l::LUmm1~!.J (L~lJL9ilJ) 

tJ5U9in" 1u~Wu - 40 " .: ~ ..r 'ht" - I" ~LfWlLm4illl!ll'MLnmn.L ~W\L fI 

1 . 1::1Jil~Lfi~u..~1mLt~ 
41 fl,lL~lJ 

2. 'l::lJa~"1Iwihum%'IJ~ 42 M.~lJ 

3. Latlnil~IJil1l.I~1t'fuf111l.1tht1'U ~ ~tlnilll!llmIJ911l.l~~umllJthfi'U 
43 

LLtl::f11-u.r.1wml ~ 

4. ~tlnihym1~91Mn"LLn't"~L~~lJ (fi~) 
-

LYfn:Ldamm~~ 43 ntJf11-u.r.1wmn1Mi\1.U.M 

5. 1L~Il1Yfta~"1IMi1Il!l1-m 
fl,lL~lJ 

91Mn1'l"%'IJ ~~tnn~<lllJ iflLW 
44 

6. li1m1l.lL;11~M1Yfiltym lfIIJLW!JtJLiiIJtJ 
fl-3L~lJ 

M,mjLiJ"~~t'i'tJLih~lJ1IJ ~ 
45 

7. f1mt1mm~lnLL~fi~tl3;!<liiLn!J');M 
46 fl~L~lJ 

ntJiJtym~ 

8. ri1m4f1tltymn1'l"%'1J '1miflLWLL<I~lJniiM (fiffli~) 
- LYfn:Ld~~11i~ 41 

9. rilm4f1~1()1l.In1'l"%'1J lm'flL WLLa:: 

\jniiM 
47 fl,lL~lJ 

10. ri1m4f1191~a~~"n1'l"%'!.J~tl~~ 
48 fl~L~lJ 

ifllW 

11. 11~a1\~il'llMiltlJ~~iiMn1')%'IJ 
49 fl~l~lJ 

l.i~<ll~<lllJ 

12. 11ffl1.,~11 ~il,hfitlJ'llMi1ll!l1-miiMn1') (fi~) 

1~IJ1~ - IYfn:ldtlm~l1j~~11i~~ 55 

13. rilm4f1alJlJiiJl"l~lJn9iM 50 fl~l~lJ 

14. ri1m4f1mLLurnthfitlJ1Ul1~!.Jl~ 51 fl-ll.~lJ 

15. flmtl mf111lJI;lh u..1nn","191nmJ 

~1lJll-u1un"~1Iii"n"%'1J 
52 fl~L~lJ 

16. ~tln1nnmntlU1i1tmlJlJ1LLnil'UmI ~tln/tltlnLLtJmm,mntlU1i1tmlJlJl 

~ilJUlnm7wV.il~lJ~alJt'i'tJil'Um1~1J 53 LLOil~ilJUlnm7wltt1l~lJ~alJ 

t'i'tJil~IJ 

17. 1~LLMW.tl::mmLLtJtJnm~IJ ~1~lJ1::alJ 
54 fl,l1~lJ 

t'i'tJiltymn1'l"%'IJ 

18. 1~LLMW.tl::tltlnLLtJtJn"%'IJ ~ (fi~) 

atlflflaMt'i'tJ~qth:a~n1'l"%'IJ - IYfn:Ld~l~ 60 

19. 1~LLMW.tl::tltlnLLtJtJ1~IJ l.ioo~ (fiffli~) 

L~lJ~alJnu1nrrnmtlU191tm~fll\atln 1; 
- IYfn:ldiMlffitj~ 60 
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.. 
8~~WmnJ tt-nJ~i trm .. 'i ~'ru~ tt'ltJd 

(~m~~Q4l~) (tmi) (~~i!J'l1I1tU) 
m"UJ,fUJml 1un1TI~tJ 1::Lijwm~tJ (ilil) 20. 'lllLLIm 1~n~~~'liltillmbuTI~ 1u (fi'ffli~) 

UDuiin111~Wu (ilil) fm1n\4n-rrntJ'tvi - LYfn::L~m~~~L~ 

21. 'lllLLlm 1~n~~~'liltill1irfmr.: (fi'~) 

fm1n\4nnill:J<] 1unnflf11t''tvi - Lwn::L~"UJi~L~ 

22. mJ1nfm/;m91il\lii~ 1i1t4nl1~'Li4u (fi'~) 

n~nn~nnL7EJ1.liiltiml::L£itJ~~91L~ 
- L~n::Ldilm~91L~ 

23. LiiULL<I::L7tJUL7tmill,j<l~p.I 
55 fl~L~~ 

(baseline data) 'tvi 

24. 'lllLLlmm~~~nn 1un111mmm 

~<S'L~ui,munm~tJ 'tvi 
56 ~L~~ 

25. 'lllLLlm1::tJ::L'l<l';:;ii'~ 1i1unm~tJ ,;; 
r.n fl~L~~ 

iltillLl1m::a~ 

26. nll1\l~n~~wliltill1un-rrntJ 'tviiltill (fi'ffli~) 

Ll1m::"~ 
- . Lwn:: 'W.hLw9i~n1l1\l91n~~W:liltill 

27. "i'llLL<l~ilI\l'Lm~$jm~tJ ,;; 58 fl~L~~ 

28. n1l1\l91nn 1;Lm~iln-rrntJ 'tvi 
59 fl~L~~ 

Ll1~1::"~nuiltyl1m-rrntJ 

29. n1l1\l~n111;L'YIf\\4fln1TIL~ll n1l1\l~nn 1;L'YIf\\4fln1TILflTl::mm 

"i'i~p.I 'tviLl1~1::"~nuiltyl11nn%'tJ 60 "i'iii~fiWnn1Lmmi»l<l ,;; 
Ll1~1::11~nuiltyl11nn1~tJ 

30. U'LLlmnl1~'Li4unn1~tJ 'thliiiiii';; 61 fl~L~~ 

31. Il~Ln91LL<I.,'1iI.L~m".nill,j<lLfitJ'lnu"ll~ 
62 fl~L~~ 

nl1~hLi4un-rrntJ 'tvi 

32. w~nl.j.ntllJ<lLfimfiunl1~'Li4t4nTILLil (fi'ffli~) 

<I::iu91il\l';;91'~m'~LW~~ - L~n::Ldill1'~'ltl~n~~ 68 

33. Liitn'ltn'l~ill,j<l;;'ltJ1nnniiLl1m::"~ 
63 fl~L~~ 

'tvi 

34. Liitn'ltn'l~ill,j<l'innn~~¥r:liltil:J 1t4nn (fi'~) 

1~tJ';; - Lwn:: 'UJ<S'Lwii'~n1l1\l~n~~~'lOOll 

35. LLffi1qjl11fiLn91~ 1unmii~ 

t'ill,j<l'tvi 
64 ~L~ 

36. ~ilnLLl1Mill,j<l tunl1~'Li4unn%'tJ 'tvi (fi'~) 

iltillLl1m::a~ 
- Lwn:: 'UJ<S'Lw9i~n1l1\l~n~~~'lOOll 

37. 1L~"i'iiiL~OO-rrntJ 'tviiltill 1L~i'iiiiimLmmill,j<lL~ilnn 
65 %'tJ 'tviiltillL 11m::a~ Ll1~1::ll~ 
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.. 
B~.(1k:ml1l i'ni~i i'nid i'nid fI'm 

(~m~~mlWl) (tmi) (~LitJ-m'll) 
m"UJa"UJml1umii~EJ 'l!:L~EJ1im~EJ (ilu) 38. .1iiu~aLf'n.4J1" (baseline data) 

~iin171u~7w (¥lfl) 1L~LUWuLfiEJlJ~an17L7wtnnn17 
(t1mi~) 

- LYfil::L~flm~-ru~~~ 61 
~lLiiunm~EJ 1~ 

39. u.1.lam1m'lUlEJ~an171L~fl~a'lln 
66 fl~L~).J 

mii~EJ~ 

40. LtnEJlJLfiEllJ m::ma~aifl3Ja~a-rn 
OJ fl~L~).J 

i~'t.i 
41. lmfl~aa-rn"\)L7wjmmmL7wlIu~ 

68 ~~).J 
r{NEJ1;{ 

42. TltJ-mml).Jfi~Lmu.~iiYnn4fimnlJ 

nmrn4n1'mmEJ't.i 
69 fl~L~).J 

43. TltJ-mm"UJfi~Lmu.~iiYnn4fimnlJ 

~'mtJ~1U~EJ 1~ 
70 fl~L~).J 

44. nJ~1Um"UJfi~Lmu.~.rn"n4fimnlJ 

n171M::Tmn!-m1~EJ 't.i 
71 fl~L~).J 

45. Ul~an17~EJ~~ww.~~~l 

-m't.i 
72 ~L~).J 

46. L;WTl~1Unm~EJ1~oo~~n~~~"UJ 

'l!:L~~EJ 
73 fl~L~).J 

47. L;WTltJ~1Unm~EJt~EJ liJrn:t1fi~fl 

ml3M).J1EJi~LW Lilh~lEJ a).JL\1YJa).J~<I 
74 fI~L~).J 

48. U1L,,"UTlEJ~1Unl1~EJt~EJ~fl 

m1m'l).J1EJlu;Uu.lJlJ~~u.~~~1~ 
75 ~L~).J 

49. U1L,,"1mEJ~1Un17~EJ1~ (t1~~~) 
- L'I'i-n::L~mm'fnj~~~ 83 

50. ciith1EJ~<lnm~EJ 1~ 76 ~L~).J 

51. lmm,,"flu.'II::amfunm1n~EJ~mU~ 

1~ 
77 fI~L~).J 

52. UWu.YrinJ-mnl1~EJ 1u~u.1.J1Jii 
78 fI~L~).J 

L\1).J1::a).J 

53. U1L,,"fl~<ln~EJ~OO1nl'iUl~ 1~ 79 fI~L~).J 
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.. iHI~\l1:nil1l ii-ni~~ ii-ni~~ ii-nid ~-m 

(~m~flw.l~) (twl) (~Lftl')1l1'l1) 
~ilumJIU1un-n1~tJ WltJ11mru'll&3ml3.lLW 1. ijmlmooilvLLa::ijf)lUtm3.l1url1.:1 

tliiu~n-n lu~1tJU fllUn%'tJ n-n ntJ~an~tJm.:lil1lJfl'll3.lLW 80 fl.:lL~3.l 

~.:I 

2. vrmn!n~1!::rntU1umjYh7~tJ 'ill~ 

;;uilna~l't1rrumbtJ.:I1U~a\(11mlUn-n 81 fl.:lL~3.l 

1~tJLLa::ilumi'ltJ.:I1U~~.:In~ 

3. ~rmfl'l1J./llua1'llmlmrihi1%'tJ 
82 

iMuf'"m~"'ua1'llTI'lf1n-nrnfll:!:: 
%'tlmimtJLVitJ-Mu 

4.ijfl'l~~~uuilun~3.lLU~~ 
83 fl.:lL~3.l 

f1f1timtJ 

5. Lflm'jt1nmlLLa::am&3~~fiLW 
84 fl.:lL~3.l 

i'luti1.:lLun-n%'tJ 

6. ijfu'l1::l'l1.:lml3.l~~ l~tJtinf1"llnoo~lu . 85 fl-3L~3.l 
tJlli'uilUU'll&3nmimtJ 

7. thl-la.:l1U%'tJ b.J1M::1ooL1u~mi (~~) 

L~3.l1::a3.l - 'UJl1i~tJ11Jm\4'11&3m13.lLWt11 

trn%'tJ 

8. ijl"lm1.:l ~LLa::Lflm'jml3.lfi~L","~1.:I (~~) 

nm&3~au - 'UJ l1i:mtJ1UmU'II&3m13.lLWt11 

trn%'tJ 

9. ijnmi1.:l1U%'tJl~tJi1J~~uuiiml'.:IflJ.ltJn (~~) 

r.:ilu - Lwn::Ldu~lm~~~ 107 

10. iifm~~~uu lu.:I1U%'tJ 86 fl.:lL~3.l 

11. UJLLa'l~ll-lath::W"llnnmimtJ 87 ~L~3.l 

"'f11f{\\"~~L5uYiun-n 1. ij~JJa~tJU~lLLll::utJlnLLnU~ 88 fl.:lL~3.l 

*tJ 2. ijml3.lrm:~mmu lunm"~1.:ILLnu~1 

~'ltJn-n%'tJ 
89 ~L~3.l 

3. ijml3.l~~Dar.: lumrn13.lLLa::ai1.:iaTI~ 
90 fl.:lL~3.l 

.:I1U%'tJ 

4. ijnmi1.:l1U%'tJ~'ltJml~a::LOO~ 
91 f).:IL~~ 

7~UU 

5. ijnmi1.:l1U%'tJuti1.:lLW7::tJU 92 ~L~3.l 

6. ijnmi1.:l1U%'tJuti1.:liiL~ill-la UJL~ua.:l ~ 
93 ~L~3.l 

~1tJ'1 

7. ijm~ OO~Lun17LLnu~tJ 94 f)-3L~~ 

8. f1fltilfi'ufl1~~a&3LLnUty~lu~La~u 95 ~L~3.l 

9. ijnmi1.:l1U%'tJMtJmlmml'ilti'ua::ijl"l 

LWna1.:l UJuf)~ 
96 fl.:lL~3.l 



~il<mlJru1umfi~tl arntru.,.;uyEJiiL5tl~,ml1 

t@Jiin1'lluk7w (~tl) %'tl (~tl) 

i-llid 

(~m~~QI,leQ) 

11. ij.aaMll1i1un1'lii?l~ml1JrihmJI.I 

*tl 

97 

98 

99 

100 

123 

i'ltld 

(~~i!rnl1'l!) 
...... ~A ~ ... ".., mrnvnl11!n'il'lIll.sm7iltl'n-l1ltl'l 

i1\4Ltl'ILla::~5u;;1tMam"'iJl.ja 

ij~lffiaaMll1i1unl1ii~~tlnu 

riTImJI.I*EJI~Liitl1itl'l 

MllJLiilJ) 

immt::l1"I::1!l\4nmvlnl1 
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, , , _ "A A,.... a _ .c(",.., A • G 

'1.n~a11e:nl'lm L'Il"li'll'lU Ln~L3J£l1~l'I 26 3J~~1~~ 'Il . ~ . 2524 l'I~\lVl1~~m~'l1i'l'l3J'l1"li alL'l~ 

m'l~n1fl~1maqm:rm.nq) (~ .U . ) al'111l'1mmaq)~Yh'bJ/~11l'1m m~1"lil~1i~3J~n1fl ~m~fl1~laq)~ 
~~1~\lmru3JVl11l'1m~~ LritJiJm'l~mt1 2547 u.a~ L~Lil~mt1q]tJ 1~VI~nammmaq)13JVllum.nq) al'!ll . ~ . 
m'l~n1f11l'1mmaq)~ mfl1"lilVl~n'jq)'l m'latJ~LL~~Ll'I~ lu t~~m'l~n1fl ~m~fl1maq)~ ,~la\lmru 
3JVl11l'lm~~ 't~iJnTI~mt1 2547 
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