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This study was quasi-experimental research. The purposes of this research were to 1) compare geology concepts 

of lower secondary school students before and after learning geology by using productivity-based instructional model 

2) compare geology concepts oflower secondary school students after learning geology between groups learning by using 

productivity-based instructional model and conventional teaching method 3) compare geology concepts of lower 

secondary school students after learning geology by using productivity-based instructional model and compare with the 

criterion percentage of scores at 70 and 4) assess ability in making models of lower secondary school students after 

learning geology by using productivity-based instructional model. The samples were two classes of Mathayom Suksa Two 

students of Wilaikiatuppatham School, Phrae Province, in academic year 2009. These samples were divided into two 

groups: an experimental group, which learned geology by using productivity-based instructional model, and a 

comparative group which learned geology by using conventional instruction. The research instruments were geology 

concepts test with reliability at 0.76 and ability in making model evaluation form with content validity at 0.89. The 

collected data were analyzed by using arithmetic mean, mean of percentage, and standard deviation. The hypotheses were 

tested by using t-test. 

The findings of this study were as follows: 

1. The experimental group's average scores of pretest in geology concepts were higher than posttest scores 

at .05 level of significance. 

2. The experimental group's average scores of posttest in geology concepts were higher than the 

control group's posttest scores at .05 level of significance. 

3. The experimental group's mean scores of percentage scores of geology concepts were at 71.52 which was 

higher than the criterion score set at 70 percent. 

4. The experimental group's mean scores in making model ability of all 3 units were at 2.73, 2.81 and 2.91 

respectively, which were rated good level. 
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• .. lJnn 1 

• lJn,.,l 

'U laoi1"'UUfl11lJ1ua::fl11lJl"1"'nl~intJlf/lnfllua:anfllu laol~ulfl~tHijtldlftty 
6th~~~'umllfl;tJlJWl1'1(U'''''nllJnfl~hliiu;iflua::ihi1u11lJ'uti~fllJ~intJ1f/lnfllua:: 

11 ... !itA • • ...... , ... ! ...... 
lnfl U atJllJu'YtuJ1U ua::tHHa01::nUfltl't)0'l(1fl U't)01::AU n~fl11.Jflfla tll'1('YtmH1U ua:: 

, U ti ~fllJ1~lJ l11lJ lh' "" 1.JflflanllJ11f1 fU1 ua::~ A ffU tJ 1::1~ ui1ty .. n" tl~ ti ~fllJ~lnA ~ 10 

Ham:: nU"tl~ intJ1f/l1'1'fllua::lnflllJ 1 aVtldHijfl11lJ1fl11lJl"1'" ijthu 11lJ'U n ~fllJ1::ft1J 
1lJ'I(lJ 1::ftutJ1::lnf/ ua::1::t\U lao tldl~l~lJll1fllJjj (nmuuti~lnllJml1'1'tlUintJ1f/lnfllua:: 

lnfllu lav. 2551: 11) ,f~d'mn::li~U1ti~l1'l'1lJnl~~llJintJ1f/1nfllua::lnfllu lau~::A'tl~61fltJ 
." . 

m11HnO!lUn1~mlfimnnijflwm'Yt ft~Uui~ijfl11lJ\lll~Ul1~~hun~::tJ01::ft1Jm1'li~'U1 

n1~~l'UlnlJlf/lnfllfimn l~tl '''''fl'U 'nlJ't)Ofluijfl11lJ1fl11lJl"1'~ ''UlnlJlfnn''llla:anfll U lau 

l~tll~'U110!1'U'um1~lliiu;lfl'~tld~1ln1nuua::lll'tJ~m1li~ul~j~au(dlum1'UflW::01'1'lJn11' 
m1'fiml1lni~'I(l;j, 2544: 1) ~~ntlAfln'tl~ti'lJ'Yt1::"'I(utytY;jm1fimnmi~'I(1~ 'Yt.f/. 2542 ~'A' 
. 1" .1"'.1 .. t::: .. !it.I".d.J" ..... .d , "" ml1'UA l1mllJmlJ01::U1umllllJlJt1nmf/1n"1'llJU1J1::lAUl1U~n~::"tl~ll~All'UlJOnlYHl l1lAO 

, ... A 1"1 ... ...... ..~ ... 
lUl1'In.J lla::flU nO't)ofl'UlJ'YtUJ1'Ufl11lJ, fl11lJL"l ~ Ua::fl11lJflAL'I(~1nUlf'llf1"1' (rl1'Urn1'Uflw::mruou 

m1'fimnmi~'I(l;j, 2544: 1) 

lJ luti'mr nmnmmnm ~ 'Uflm Al1~ ~ lJl! lKi'ij ~ tla ~ 'Aa mit ~ -nf1lJ ,""ij fl111Jf' flM 1 1~ 
l~lJ1ti'Ul,,(p1;tlnmUm1'W~1~'l lAlJ~fl11lJf fl11lJl"1"'ft~orll1 ~::ijfl11lJU"0~Hti''U'tJ''llJ 
.1 ... .~ .. ..... 1" '" 1 ..... 
IJl::nlJOnW"tl~U"a::1.Jflfla (Klopfer, 1971; IJ1''I(11~ff'1!'ffl, 2531: 50) AmAml::'Yt~'U1lJ 'Unff'U 

.4 ",~.J ... .1.s .1"''''''' ... 1.1 .. 
Wtll"ll"l ~rI~nLOA"U~10mlr1 U1~fll1~1'I'6U m1'IJ{)lJ"n11'nAa6~ lla::mllllJlJt ~lOIJ1'::n1Jn11'W 

... ...4.J!...1 " .. __ ", .1,_11':' _I... ..... .J.. • 1 "'..... .. 
nmnmf'llnmtlU'l l""1'tl1nlll'1f6lJ 1lNl'1111I'Il1 ~lXNlJl::1'I'1JnllWLAlJYIlJ~ lJ lmf'I'UnmllUlf'l"m'm 

.1 "1~JI"I ... '" .. ..I 1 "'..... .. !it ... n1lJl1f11J1::QOfl 'I( L~ LUl1allJ1Y1l11'tll1allJnmUn11W lU6~~10lJ UnffUm~1nmff1rrfllL1J'Ufl11lJflA 

d1ftty (Big Ideas) "6~lnlJ1ff1n"1 lla::0611lJ lUnffUn1~inlJlff1n"ll~uti1UtJ1'::Otl1Jd1ftty"6~ 
"!1 .1 .. .d '_1"'''' .1 .. .d 

rrflIJtytyl~101J1'::1'I'lJm1'Wl1U~ IJtJ~60IJ1::n1Jm1'Wl1U~ (Jacobson and Bergman, 1999: 120, 130) 
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fl11i91flU(ltJUflUa'6UlntJ1ff1a'9l,'utJl::lnrr'ntJ'~n111U91 ,,rijfl11i91fl1111tJUflUa'6U 

.....,1"1 ~ .I~.I 1 , .! 1" · , " nonntJ1 -J ,Ua'11::n 6 fll::1.J1Ufl1l1uatJUllulH"6~ afl U'lfl~1~'VU 9ltJ1Jfl11U~~l1U1tJ 11 

~l1tJlJ)jfl1l1J~1'''fll::tmJfl1191~~ ~)jmm6flnn1ittJlJlltla~lJfi61fl1rr IJfiUl::mff lla::d'tu!lm~ lafl 

)jm::1.J1UflUS1.Jla'1::111tl11Uflla::i9l1ntJ1ff1a'9l' 80a'11a~~lltJlJflla::U1fl11uf1u'ftJl:: lrmf 

(a'muuti~Ia';Ufl11a'oulntJ1ff1a'9lflla::mtllu lao, 2545: 12) IYUIR1l1tl1.J'U91~Ul::mfrih~ijfll1 

i91fllll1tJlJfllla'6UllcUlntJ1l<VU tJl::lnrr66a'lfIlmll'~n111U91,,r)jfll1i91fl1111mmni1'6UllWlntJ1 
, .! 1" · , ,,~.... t 2!, ~ ., 1 1! 1.1 "'" ~ 
U'lfl'V~'VU 9lfJ1Jtll11J~~111J1tJ 11~lltJlJ1Jtl111J1. tl11UI'1I1 "lfltJ1fl1.J fll~i1'l1~"O~ afl ul::19lffli1'9l1 

..... A oJ ... _1 ., .. 
nlUltu1ntJ1 fl11IflaOUn"O~llfIU1iltull1fl lIa::unflllfl11tunl~nlU'V19l (National Cuniculwn 

Bard: 2009:~);! Nooh Caroma ili::IYIfflnri'!6I1J1fl1 '~n1l1U91,,rijfllli91flnl1tJlJflni1'6U1ilW1nm 
, ~ 1 ...I ~., . I~.I 1 

Ulfll91n 8 9ltJUIU6111IfltJ1fl1.Jfl1·HuatJUlIua~"tN afl (Changing Earth) (Public School of 

North Carolina, 2010: online) 

1J , UllffU nl~nW1nfJ1 I~Ufl111Jfi9111aflnl~1nfl1rr1i1''''nl1J'V1;t~I~fl1.u'6~n1.J 'afl~-h 
1!'" • ... ~ ... .r '"" ".,,, .... ~.I ,,10 1I111U m::1.J1Uflll9lWln1~1111J~ 'If~lfl""U1.JU~1 llfllla::tl1tJ U afl nl l1lfl91fl1"l1JatJlJlIua~ 

d'tu!lU"6~1IfiU~U 'fll~i1'!l~ lIa::tJl1fl{Jfl1,.Wn~1illm l<VU llfiu~u'111I1a::flll,.::Lij91"WIJI"1'~ 

(6iHrni l~fl1Jl1U6, 2526: 1; Mill yt~;rrij, 2530: 2) ll1~fl11Wnll,"u;tnHI""1J'V1;t~lfi91~ulu 
6R""uO~i1'il~uuti1ull1qjijti1ud'uliuwn1.J1i'IW1nfl11';U tYmUfl11WUNU~U'1111u;!fln1'Vn1~ 

" _I ".:I', "41:1 "!! .:fA d A .., ,J 9l::1U9lfl"6~ul::mrrOUl91fl tY~~a l1UFjlrttJ'V19l 25,000 'I1fl 1.J191nl1.J 166,000 flU W01un 26U.fl. 2544 

~ • ..., 1""" • 1 ".. ~.. 1'.1' '" ___ I 
tYmUfl11tul~U91U 111 "n6~n::m1.Jll1tulfl1::q-U19l'I1tY~~a l1lfl91rtUl1J"Ul9l l1ty"Ufl1.Jl1a tmJl::lnrr 

1.J;ntuU111tY~nl0U1RfJ "1u,f~tJl::mrr'nfJ'ilUfl;';1"~flU'tJO~ 220,000 nfJ lrt61U~ 26 l .fl . 2547 

~ ... , ~ ., .. 1" _I .... 2!!! ....... 
tYmUflntuU~U91U 111nUtu't1altY~1Unl~9l::1U"flI~fJ~ 9l"tNul::mrr"u U~lrtfJ'ti'1"l1'I6"lty111fJ 

4..,,:1 "'4, ~ ~l ~ .. 87,000 l1fJ IU61un 12 JUt 2551 tYmUfl11tull~U91U 111nfll~U61 9lUUN'If Ul::mrr189l fJ69l 

2!!! .... tI '"' '1!~ d '1!~ '" 1! A ., ~ 
~lrtfJ'V19l l::WU -In 200,000 l1fJ 1.Jl9l1'il1.J 250,000 tlU ln6~61rrfJ 1.5 t11UtlU W61un 12u.tl. 2553 

lIa::tYmUfl1"WlIfiU~U'111~tl1fl"::1U66fl"6~tJ'I::mrr~ln ij~lafJ;1" 38 nfJ .rt61U~ 8 ij.fl 2553 

(''t1lf66U'au, 2553: 66U'aU) Il1Plfl11WnfJ,"U91nHnW1nfJ1~lfi9l~u,r1laflih~ti~~am::nlJ 
6fh~U111tl1a~6;19llla::ni'Vi6au"6~U'4lJ6 

6~tltli n6~''Ii~ml (2553: 66U'aU) 6i1.J~muni'VitJ1mllW '~mi110~fl11Ulhfltll 
"6~fl11fftllJ111 flU! lIa::fl11ul.u'1 1" luA'lullW1nfJ1 11'-h fl11fffllJ1nW1nfl1ijfl11UffUliuwlflaY91 

" nlJfl1HhIl1u;1"tJl::~11U"6~U'4lJ6 l1ull~1jti1u;1uluflllli~u1tJl::lm11uA'lu~H~ 111tl 
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J:d. '1 ~ d. !II ~ ., .. !II J:" ~ t J! 1 1 A 
~fl6g U1~OUnOlJ1f1'lJUfll 6n11V UOmJU lVl1'VU 'lJU~IJftU!1Ufl11IJ~ fl11IJ''1n , U'16~ 

.... !II ,.. JI 01 .., , , 1" ...., 1-'1_ 1 1 ~ ., ~ 
I1W1f1VlllJU6fJ1~91U~1 O'::IJft'1UnIJ'V1fJ l1m1U1111n91m10U "JlJ1:: fJW uaztI'nu 6\f10lJ 

II II . • 

flt'YffJ10n1w'U6~U1'Z'flff n~u~ ;;u U1U1911a ua::ill"1,afJlJ 1~fl1'Uu'u't\'6rh~6~au 

nU1::«fli1l1Yf ua::,o91U1'Z lv,ru '1 ~q91"6U1'::'flff'V1~ 

, , 01 A... ~ ~ ..... 
6fJ1~ 10"1IJ W6Yf'UW1ft'IllYflJty111m1'nOlJ111W1f1fJ1'10m11''lm1UNaflZUU\Jfl91tI'6U 
~ ,... ...... ~ d. _Id. _I 1 ., .. 

fl1~011nOlJ1Ul1~Yl" (o-Net) 1'V11f1Vlff1ft'''1 m1::fI 6 01ZU1U011'lJafJUUlJa~'U6~ ao 'U6~Um1fJ\J 

.,., ~ ~d. iJ ~ , ""'1' d. JI 4 ., ',1' 1::91lJIJlfJlJnOlJ1lJfI 3 m1nOlJ1 2551 'nlJ11 Um1fJU tlf1ZUUU'~afJl6fJa:: 40.22 'lfn"11 tl 
• II • 

fl::UUU6g1U1'zfl'lJtho11mwcti'iuthf6va:: 50 (ft'mU\fn"tI'6lJfI~011ftnlJll,li~'V1~, 2552: 66'U'~nr) 

'''U'~fJ1tllJ1'1m1\J011'Ul::WUFm011'ft'6U1''fl WtllYf01lftOlJ11::fl'uri (Natiooal Test) 1m'rlV1f11t1'''{ 
II • 

1ut\'1\J lflHft'f ~111Jf 'I.Itm! oil fJ\J1::fl'mu,j 1ifJ1JftmniHi 3 1::111"ru ollfiom 2549 - 2550 1::fl'um::mf1 

mrh Ufl;fJ\JnflZ'ltJ'\.JHan1Jf\'rIi'rl~nl'icrfJ\J~m1,rooa:: 50 1~nnft0lJ1 2549 ,t\'fl::u'U\Jl~ilrJfooa:: 

39.74 uaz1uiJm1ftnlJ1 2550 1t\'fl::UUu,~ilfJf6fJa:: 35.24 ~~a"an10iJ 2549 f6fJa:: 4.50 

...5'" ~ ~~ ,~ 
(~1un~1UflW::0l1'IJm1mlnnlJ1"UYfU!1U, 2551: 66U au) 

II 

fl'~u U O1nl'f1~IJ 1 unmr'rl1~1ilW1'r1fJn::n6 1~'n"u1:: lfJ,rurj ~q" 1Ut\'1'Uf111IJUa691tlfJ 

1 ..... ... ~~ . 1 ".. .... d. .. ..:..r 1'".... t " 1 1" .... 
U'V1Aua::fl1'nfJl1 uua::'rI1 l1IJflWIll'n'V1"'rI "fJ~"U UlFjL1 fJ'UIJf1111J ~ ua::'''1 \) U"1U1i1W 1'r1fJ1 

...... ~ 1 ,~ 1 ~ "1 '" ~... JI t ~ " .. 
(6~ffn" 'rI6~ 'UllOA, 2553: 66U au) mHn1~IJ U'rIff'U 1116m1ft'n~fl11IJ~UU FjI1fJ'Uft'1IJ11f1 

';fJU1\l1nnU' ~m::lJ1U nl1ft" n1':: lJ1U numllJ '~6ft'fH Na Na" 1 U lUU lJlJ"6~fl11IJl 
hf~ l1l6B~U1::AlJ!hf~t\'1U"U16~ (YiIJ~uj' ''''V::flU~ ua::ftlVTl uu~q'U, 2548: 49) il\l~U 

4 d..., l' 1...... ... 1 l' .. d... 1 
11'U~'rIIJNa"6011ft'l 1~IJ U'rIf1\J fl6 f1111Ja'11J11f1 um1a'l1~\lU~U1ml1Jf1fla'rllJf1111Ja'11J11f1 'U011 

ft'f 1~ iu "U101l 1 t\'~ \lZ a'1IJ11f1 a'f 1~IJ 1 un ff'U1 t\' ~ 1U 1't't11Z" 6~Ul~B ~6dl U 1 UU1IJIl1IJ 1~ ft'1IJllf1 

IJ6~lllu't\' (1U::"1 'S::1~q", 2545: 1-12) 

UlJlJila6~ (Model) ~'f1'Unl1~~0111;u'Um1a'6U1'r1tJ1ff1a'''{ a'lIJllf1i1u'Un 't\'a'6~miIJ 

1t\'un u lJlJ ~la 6~ 'rIH1'r1Ulfflft'''{ (Scientific Model) ua::u lJlJ i1a 6~ 011 a'6'U1'r1Ulffla''' f 
(Teaching Model) 1'U~if"6mil1u~m't't1::UlJlJila6~'rIH1'r1Ulffla'~{ ,i'Jua6'Vij"11~~~1f1'U 
mlUlla''U61J 1 unffu l1l6 1 ~1 'U m'S6iUlUf111IJft"'rI1~1'r1Ulffla'''{ ~nm::lJ1U O1'S~ilJ~6U 

(Teacher Support Material, 2010: online) IIlJlJila6~ijnTlul'u1f1'Unl'IU11a'U6tJnntlO1'Sw 
.. d....r ,.... .4 1" , ... .. 4 JI 

'rI1~1inIJ"l~'rILn""U 6Ul~""1 \)U L't't 6 11 a'::"1nA 601161iUlUUa::111U ltJIl1~nTlW 'If ~01'j a'l H 
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UlJlJ'lafl~ lla:::n111fulJlJ\hafl~rl' iifl-hltl'Ult1UlJlJlirl~'IIfl~n11aflt1'11 (Leager, 2007: 50; 

Harrison & Treagust, 2000: 1,011-1,026) UlJmhafl~iii'h'Udlfl'Yl'Um1"1fJ1~lJfl11lJloG'11,ua::: 

'IIt11Vfl11lJiiflflflfl hhtl'U1~fl1'1~lfllJ~1'U (mYl fllJl91VQa, 2528: 31) 'UflmJ1mf'UulJmhafl~ 
-... 1"1:" .. i~ .. 1"Yl1Y ' -~ "~1:" • V~Y1t1 li'JI1V'Ut1'llJl1DI1V'U l'Ufll11lJ'YII1V'U lil"l , "~lVV~'II'U .H'U'U'Ja'fl'U'~t1'llJllD'Ullfll 

UlJlJ'lafl~ 1 til f'l 'U fi, flnlJn11il V'U f1 'U lt1UlJmh~'l 1~f)fh~1 lilJl:::t1'lJ ua:::~t1'fl'U6~t1'llJl1D 

t'l'fl'U1~9IH9IllJ'fl*lilJ1Vm1iltl'Um1t'l'fl'U6fl~lV (flflu'Un qtl1:::lt'I'lJ, 2553: flfl'U1atJ) m1a'!1~ 

lilfltl1:::~lji Itl'Ullll:::~l'Ulirl~ 1 'U fi'ilnl1lJfllll;tJ'U P'YIUlfflt'l'9I{ ~rufllflma'111'~iiU'U1 ~ M jj fl 

" . 
tI~u;)~ l'U II a::: t'I'!H HM l'U lilM'U~1'U1~mnfllia1tl1t1ulJlJ 1h:::flfllJ~1t1m1t'l'!1~a~tl1:::fi~i 

m1i flU 'YIlUI'n1l fl1l tI 1::: flfllJ;'U n1'Ulf1~ fl~ 1 ~~ 1~'l m1.yfllJlIwi'u~1'U~ -ill fllcitnl1vll,,:::m1t1'! 1~ 
..4 ..:. 1· I"IY. ~ .. .. f Y" 1 .. f 

lllJlJ'l"t)~ C)i~H"~l'Ulli"l'U ,,:::lJ1 11 l'II11'Uli"fl!1'Ullt1'fl~Hanl111 U'U ua:::f111lJfl11li'Ul 'Um1l1 tI'U 

y.. ...... ... .. 1 1 .. .4 1!. 
'IIfl~fjl1U'U (t'I'mlJ'Ut'I'~la'llJm1t'l'fl'U1'Y1V1ffIt'I'9Im":::l'YIf1 'U aV,2546: 102) l'Ufl~'lflm1a'n~UlJlJ'1"fl~ 

ltl'U11lI1lJlJlirl~'IIfl~m1t'l'!Hlilfl1l1:::~lji~n~la'llJl11'~ilV'UUlf111lJfll":::f111lJtYlJi'U;I~tl1t1lJ 
1 .. "1 .4 .,l .. .4 1 .1 • 1 ~.I .4. ," .... 

lJ 'U'YIfI"U 'Ul1fl~'YI11U'Ut'I'flt'l'11flflfllJl 'Ul1111lJlJ'IIfl~lllJlJ'iIl"fl~ 'Ul'Y~1111il1lJ cr~'il:::t'I'~Ha li'Unl1tl'U 

... " 1 1 1 .. .. .. .:. ~ 1! • • -.. 1 "".. .. lnflf111lJl'Ul , 'UlJ 'U'YIfl"Ufltl~'II'U (Leager, 2007: 50) m1t1l1~lllJlJ'ill"fl~'Y1V,"~'Ul liFjI1rJ'UlJf111lJ 

"1 1" • "1" cI .. "1 .,l .4 1:"'.4!.4 1'111 , 'UlJ'YI11V'U U":::Y1Vt1':::'YIfl'U lilli'UMf111lJl'IIl ''YIf1''lfllf1afl'U'IIfl~'J11V'U9It:lI1fl~'U'U'l cr~ 

":::Ul 11l~mllli'lJtll ~U~'IIm1t'l'!HlllJmh"fl~ 1 M'tJn"'fl~ ua:::nfl lM'lnfllJ 1 'Unmr~tJn"'t)~9IllJlJl 

~~,f'Um1t'1'f~lllJlJ'1,,~i~iifl'htl'U11l1IlJlJ~1rt'Uml1l1:::w'UHanTI11U'Uf'll~~11U'U~~ltllllJlJlfrl~ 
(Krajcik, Czerniak and Berger, 1999: 12) 

ltllLlJlJ011l1t1'Un11a'fl'UI;~H~9Irn'n (Productivity-Based Instructional Model) Itl'U 

.1 .. .,l 1 ..... -.... 1Y " ~ 1 1 .. .1 
lulllJlJm1l1tl'Um1t'l'fl'U'YI '"crJ1V a''U''119l'U u,,:::f1tu::: "'n~'Ul'11'U 'U f1Hm1'n~'Ul1uUlJlJ 

m1f1lfln~11;~t'I'fHa'llftU":::H~9Irn," (Creative and Productive Teacher Education lilfl CPTE) 

.. I &t J&t.t .. .-. .cI il .... 
luUlJlJfl11L1rJ'Ufl11a'fl'U'UlJ,"'U!1'UU'U1f1fl 5 U'U1f1fl flfl n1111V'U 'UlJ1lJ'YI'H (Situated 

Learning) flrB1 rJ'U flllJ lJ fil nml 'U ltl-3 (Self-Regulated Learning) 01111 V'U fUlJlJ 11lJjj t) 

(Cooperative Learning) mlI1t1'UfUlJlJ11lJt1'U (Collaborative Learning) ua:::nlliltl'UfUlJlJ 

lf1H-31'U (Project-Based Learning) 

01111 V'U f1 'UlJllJl1 ,1 ~ ltl'U n1l11 tI'U f~l1·r'U 1M' ~11 V'U 1~11t1'U fua::: Nn~'U~ltmlltlgu~ 
l'UtHl1'U O11W ,1 ~ lilt) 1 'U lJllJ'YI~llijjfl'U\ll-3 lU'U flll 1 ~m:::lJ1'U mmtlutyl11'illfla'tll'U flllW~ 

ilJ.y't)'U ~-3!-3 1 \l 1M' ~11v'U fln'l~ ':::llgu~flllJrn1:::-31'U~ 1~i'lJ U":::t'I'llJ1H1H~9IH~Hl'U~nfJWrn'n 
~ .1 • ".., .. ... .,.. '" .. 

ll":::llJ'UluUlJlJ'lJtl-391'UItl-3tlrJl-311l1'H ( '"crJ1V a''UmHl'U U,,:::f1W:::, 2549 : 59) O11'ilflO1111V'U 
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mltl'f)'Ufl~m; 11V~a f)11l~'Um;flnN'U111~~1'Ufl1111fi fl1lfun~lltJ'U 1lflnfl~'U ,f~'Uf)nlla~ 1'U lHl1 O'U 

~n~lh'tJqOllihnnJ1Y11'Uti'~flll (Brown, Colios & Duquid, 1989) ua~Olliit'h'Ul1lJ1'Uml 

,bOl'Ha6~g'U1'Un~flll ~~'~lh'tJqmlft'r1~n~flllmi~fl1111l (Lave & Wenger, 1990) 

nUll tJ'UfUlJlJf;,nlJfl'Ulf)~ 1~'Umlll o'Uf~n~'U 1lf~11 o'Uijfl11lJfua~"'m,~,h~'l 1 floml 

ffifl~1tJfl'U16~ iiUH1~'" ua~Ollm~lh~1tJ,j116~ (Zimmerman, 1998: 329-339)' ~1;tJ'Uiina1i 

~,~ 11~UN'U l~ f)'U ua~tJ i'lJfl11lJfifl'Uf)~fl'Ulf)~ iiOll'fl ml ua~ fl1lJfJlJfl11lJYitJ1tJ111'Uf)~fl'Ulf)~ 
tI tI 

l1lJ"'~ml1~naiil11~ih\lqp (Printrich and De Groot, 1990: 33-40) Ollll0'Ufl'Uamnudh~'U 

n 1111 fI'U ~ ~11 O'U1 ~'U u'Uvna 1~'U f)~ nUll O'U mHI'f)'U ~11 fI'U ii lJYllJ 1Y1l Y~ 1 n ,f~Yl1~ ~1'U fl11lJflfl 

.., 1 1 - .i ....ct ... ,,:,. .-
Ua~mlYi~'U1UH1~ , 'UOllllO'U 'If~mlfl11'U'U011Ollllo'UmHI'f)'Ufl111U'U1flfl'UlJ 3 l~O~ flf) 

~i;fI'U11~UN'U 1lfl11~l1'n'U fhl1'Ufll~111lJ10Ua~na1inuilO'U ~lltJ'Ufl1lJfJlJm~lJ1'Umli;tJ'Ul 

~10fl'Ul6~ ua ~ftflfl1lJfl11lJ ~1111U 11 'U mnh~1'U'U f)~fl 'U ~ll O'U tJ l~lii'U NaOllll tJUl flaf)flll n 

l~fI~~mh1111~6~iimlfifl 'fllfl16~ l~f)lJ lO~Namlll0'UlnlJl~l'HlJ1f1~fhl1'Ufl H (~'UYI{l't4'll 
.I .. 

l'lff)Yil'U'lf, 2549: 86) 

mlll tJ'U1UlJlJ; 1lJ06 l~'Um1l1 tJ'Ul~'U 'U 1M' ~ll o'Uu,;a~fl'U 1 'UOti lJuamtJ~ O'Ufl111lflfl1l1 'U 

ua~i'lJHfl'lf6lJm nh~l'U 'Uf)~ t'l'lJlYnU~ a~fl'U 1 'U mill 1 1lJ n'U 'Ji1tJl'Ha 6~ ~ n'Uua~ n'U 'Ji1tJnull fI'U 1 
.. ',ol'}j' "01 ..s .., .. ¥ lYi6'Ul lJ~llJ111111tJ'U6~nqlJ (Johnson and Johnson, 1987) 6~fllJl~nf)lJ (\ lflty'U6~mlllfl'U t 

, ..... "01 ,1" .l .I.., ~. .. 1 
UlJlJ1111lJ6lJ 5 f)~fllJl~nf)lJ i'lun 1) mlYi~YilUa~Lnf)fJan'U lU'U011YlHl'U'U6~fflJl'lfnlnfl 'U 

mill~iidIl111JlOl1lJn'U lhn'U l1lJn'U llnfl'U iiUYl1J1Yl l1Ul~ lla~tJl~ffUfl11lJdlll";1lJnU 

. ~n1'UnqlJ~fl111Jf'nmlflutJ1~t'I'1Jfl111l~hh'~ n~m1~mJflfl'U1'Umi~11JthhA'1U 
2) mnllmn11l16 n'U miH 1n~Yfl l~'U01lftfl~m11Jl;'U1i n'U ua nLtJ~O'Ufl111lflfllM'U~~n'Uua~ 

n'U mlf)iultJfl11lJflM'llnl~6'U 1'U milJ~~ l~'Ua n l!I W ~ dltitlJ'U 6 ~ Oll fi fl ~ 6tJ6 ti'lJ~'Uil flflftH 
tI • 

'U6~ O11l1 fI'U lUlJlJl1lJii6 fln1'U '~fI11iimma nLtJ~ fI'U 1M'.u'61Ja~6'U nau lilfl160lff1lffflJ1Yn 

lff'U6U'U1flfl 1111i l'i4tlla6n 1'UE ~~ll1lJl::fflJ~ttfl 3) fl11lJi'UHfl'lf6lJ~fln"ff6lJ'~'U6~ff1l1YnU~a~ 

tiflfla 1~'U fI11lJ i'u Hfl'lf6lJ 1 'U nu il o'Ul 'U6~fflJlYnU~a~fI'U 1 floii01l'Ji1Ull1a mi ~ff; ~ ~n'UlLa~ 
n'U ri4 6 1M' Lil ~1111dlthfll1ll~ 11111lV'11wmi lJ lflmi ff1I~nll flfI'U 1'Urnl lJij fl1111li' 'U 1. II a ~ Yi r f) lJ ~ ,,~ 
'~i'UOllYlflff6lJl"'UllmJtWm 4) nTIH"'nl!l~m1tJ6ti'1Jli'Uil~111mJflflau~"'nl!l~nTIliln'UmilJvoo 

l~'Ul'nl!l~dlti'll~,,~'Ji1tJ1M'mlli~1'UmilJtJl~ff1Jfmdltl" UnL1U'Ufl11'~i'uOllf1m'nl!l~1'UnTIa6ffll 

flm~'U~Ul fll1H".m1,,~g'U flll~flfi'U1" flllU~ilty111 fllfl11'flff(ll'Uflllor~~d~lff;lJ1M'unUnL1U'U 
ri46'M'uflilU'Uff11l1l(lli~1'U,~oo,.rutJl~fiYlinlYi 5) m::1J1Ufll1nqll L!J'Um~1J1'Unmi~~ii~'Ufl6U 
1116ii flll~,,~'Ji10' M'flll,hlU'U flllnqlll~'U 'tJ6VHiitJl~fiYl i InYi (iifl''Ul ll'UlIlJW, 2548: 99) 
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li'Uft8 ~lJl;n'lnftuA'8-nhfl'lllJloG'l 1\l 1Ul~hlflJ1tIfllnhnu 'l'HllfNtlaU;~1'U1'l1JftU .l1liiU~lU 
" " Pl11JllfNPltU)it,u1h::wUFmUa::t1i'tJtll~nu (David, Roger and Edythe, 1994) Mflth::nmm~ 5 it 

.. ' __ !'II "' .. ....JI '" .... ~'..' d.. _..!l '" .. .I '" '" "_L. ·, 
08TIl.IUlf'l nm 1flqru&mnll ow,lnM'llJ1.I8 PlmlJm 1lf"1mU1i"~'Ulm::nu ~&mm;fl81..I fl 

"1.1 A d ,,_!.. '!'II .. t ,.. 1 ..' !'II . .. t " : 
8~fl 1::n8tJ'HU~ n.:: UJ08'l111JUflllI1UU,UlJtJ1'l1J1J8 itU81t08'llllJUflllI1UU,UtJtJnqlJltllUU 

rme uu{uuui'l1Jflu d1'Utmeuuf~i'fl 'hf~aumimm'l1JflulJumiaitxJ 1911'hfmft'lM'U 
1umjlJUfl'l11JltJHitWtJ1uflll';'H1Uft8mjlJ1'llJftU Y'lUftU';l~lU'1f\'h~, litUU'it~~'HlJlm'llJnU 

(Arends, 1994) n1UflllUfl'lllJa'U' '1'llJftU"8~a'1J";nlJlnn11ft'lllJn'11Jl10 111UflllU8lJi'lJ 1utJtlmtl 

'H111~"8~nuua::nu tJtlmtl"8~a'lJl;n'lnflUlumilJ'~Ufl'lllJifl"U Unl1ftn1l1 "'Uft~l t101M~lU 
, .. A '" "')II .. ~ "'.. .. _,..I t... d 

ua::'V'lUl'Ha8 .. ~nuua::nu \. 'ftCWJ1U l1Ual1P1U ua::flW::,2549: 34) lJflllUanluaUUfl'lllJ,ml11flN'HU 

fll'~flft8A8a'11l;1u't18fh~iitl,::atlill1ft Ufl'l111en~uua::i'lJHitY8lJ'UHa~lU~lflfl\llna'111;n 
Ufllla'litJa',!uua::ft'll11 H'll~ '\lnufj ~ a'llJ11tl1'llJftUu~iJqJ'H1 "i'itoG'8,jflU~~~lflA~U ,~ lin 

U,j~'HU'l~ aitfl'lllJlnn1P1nn.ma ua:n~'lfl'l111a'111'Ha1U'8ua~ (Johnson and Johnson, 1994) 

fll'(;UUlutJtJ lm·H1U l;1un1'i(;UU1~liJfllf)fllt1'l\'~(;UU'~';lfl'ft'nlJ1ufll'if1n1l1 "'Ufl~l 
.. t1 ....... JI '" 1'" A Ua:a~118 ()lJPI"'lUPlUl8~Pl111fl'l111a'1111'itl fl'l1110Ufl Ua:fl'll11t1U • (mlJ'l'V1m1, 2544) lft8 

"'UftlJoG'8fl'l111f\'Hli a~t11:~1Ij'1'Hli'1 ~'lV~'l"f)~~(iUU18~ lAU1fm:tJ'lUfll1'Y11~1t1V1ff1t1P1{ 
6utll:n8lJ~'lU 1ifll'i'Yl1~1t1U1f11a'PI{ ,rnll:m:lJ'lUflll'Y11~1t1U1f11a'PI{ Pla8fl\lUfllll;1u~ii 

l\lPl,,;iYm1t1V1f11a'PI{ Ua'11a'U8Hafll'iftnll11 U1t1UlJlJ"fH m'n;;vu 1 flH~lU1t1U1f11a'A{ 1 Avii 

fl1 81\'1116 ua:~l;U'l'V1qJl;1uFj'1l\'thtl;nll1P1111tJtllJ111 (~lJ~ui' lA'V:fltl~ Ua:flW:, 

2548: 61) u8n.1mrUfll1l1UU1UlJlJ lflH~lUO~il8111;1umll;uuf1im1u~iJqJ'H16UU1't1~ 
fl'll11a'llJlltl lu nnfiit11flll:M Ua''l~'H1oG'8\!a ua:UU'll1H 1 U n11U~iJqJ'Hl (Lenschow, 

1996) lAua'tl111uti~la'111fll'ia'8U111U1f11a'PI{ua:ll1fllu la8 (2541 : 13-18) '~la'U8t1'i:Ull1"8~ 
" lflH~luH 4 t1'i:11l11 M~U I) lflH~lutI'i:lIl1111ita8~ 2) lflH~lutI'i:llll1dln\l 3) lflH~lU 

t1'::llll1a~t1':~lI! ua: 4) l"H~lutI'i:l1ll1l1qlla 

4 ~ ~ 4 

ft1'ia'8Uns~a''l ~a''i'ifl ua::Ha Mlft (Crystai-BasedlResearch-BasedIProductivity-Based Instructional 

Model 'H18 CRP) ~t1'i:n8lJ~1u1t1UlJlJm'nluum'ia'8u 3 1t1umJ fl8 ltlUtJlJn1'illvunl'i 

a'8UUlJlJPlnHiin (Crystal-Based Instructional Model) 1t1UlJlJmlllUUn1'ia'8U~1v1in1'i1iv 

(Research-Based Instructional Model) ua::1t1UlJtJn1'illvUn11t18Ul;~HiiPlll1vt (Productivity-

" Based Instructional Model) 1AUltlUtJlJn1'illuum'ia'8u 3 1t1UlJtJU *~\JJIU111i'vtV1m1Jflfla ll\' 
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ijflwamnu::;la'1lJ'naiwm.ftJ1"'&tlud'~n~ mmmr.i1flWamnu::;l~M:u~ 4 1. 

'~Utl f,;u fUl1an (Smart Consumer) 110ufilulty 1;01'JrltymnIQU; (Breakthrough 

Thinker) 11lJ"a'UffHtf11fi'd'~ftlJ (Social Consumer) ua:i'mS-l9llunllJ1Y111 1~d'u~ (Thai Pride) 

'" .. d ,l ... 
(\lUYl11"ty 1'Jr0"lU'Jr, 2549: 84) 

t '" t· 1 !Iti '" 1 "!Iti l!d.t'" .. .. .. ...... t"'.J.· 
~YlU ~Ul an llJunU"9IIU111flfla 'H1lJU~YI~'nfl"11fln:'H 1J1\lUwqpw i\lnYl':1aon 

'H10 '~1Sona~ '''~1t11'H~Nao:'1 '~'Ha~flllJm:Ut'l'.u'o\!a '~'HtHflllJn1:Utf'\l0~ ll1JllWl'Jr1U1;0 

1Ull1n\l '~flllJm:Utfd'~fllJ 1~1ll1~lJO~flU10~ 

1;llUfY1Ulty 1;1l1'Jr1tynutlQlli 1~Umn;9IIU111flfla1"'1~U~~ffllJUofitlfffHtf1'Jfl 

1 · .I 1l"t.!l 1 ...... 1! d.,. ... • ,., 'HlJ'l '\IU "LUg~fllJ Ylll ua:1lJOfltlUa1n"9IIUlmflllJfl11lJfltl'\l0~flU10~ 'H10"9IIU1Na~lU 

...: ,~ A 1"" !Iti .I 1 ~~ ~!Iti .J. .... 
'\I0~fl111JfltlUU'l "1"0 'HLntl1lJUNtH1U (Product) '\IUlJl 'H L" NtH1U\l:"0~llJUNa~lUYlLntl 

.. .I 1 .,l .!I, .... · tI d,~ 
\llnmlfltl'\lU 'HlJ1JU"U!lU'\IO~g~fllJ YllllfN 'Hl0fltlflOllOtl\llnN~H1U'\I0~fll~ 1:1Ylfl'n " 

11lJ"a~tffHtfl1fi'd' ~f1lJ 'Ylll I~U mn;9I/U111flfla ''''I~u~~ijfl11lJfanl1lJ '~11lJlall 
n1Jd'~fllJ'Ylll ijnli1nYll~d'~f1lJll1U'hilty'Hl ua:Yll~00n'\ltHd'~fllJ'Ylll\l:~0~l~Ufl11lJi'lJNtl'JrOlJ 

;1lJnU m1t1~n;hiflnli1n'\l0~d'~fllJi~l~Ul40~nlflty nl'Hi'lJfllua:flU1U1'H~ flnflu~o~ij 
fhul1lJ1umlutfl'\ln~fllJ'YllllO~ua:n~fllJ lan~111"folJnu'tI 

i'mS'l9llU1i11lJ'nll 1~nu;j 1~Umn;9IIU111flfla ''''l~u~~i'mrfl11lJl~U 'nll Otl,!U lu 

., ... .,'" .J.... t'" " -, 1 !Iti, d d tfUfl1illlJ tf~f1lJ YlllflO~ml11flflaYllJflW1i11lJ ,'mlnl'H~l ua:lJlJ \l Ufl11lJllJU nll la~l'HU 

flWflllJijiltytyln'O~B U ua:ffllJl10l11l61lJiji1tytyl~ ~nrll1lJl 1 f,TfOtlO ''''lntlm1li9llu 1 1 un'o~B U 

'\Io~fluoth~ijlh:Bnill1l't 

ltllllJlJn11l1rJUn11i1tlUli~HaflIl1Yf ij-lflQtll:ff~fl*lU'u1"'~iillu'~ll11ull1lJnulu 

ffll1l't\l; ~ fln~u ua:tl6,j';j~lU\llnn\lm1lJm1l;lluf~ijflwfll~on ~f1lJ ua:ijNa~lu 1uanllw: 
~ ~ 

NaflNa'\ltN lm~m1 ltlllij,jufloumlll11Uft11ffOU 4 oUU flO 

~U~ 1 n11Lfll tI1JlJ;lJnflllJtfll1l't\l; ~ ~ffOUfl tllS onffmu~~ fft:Jtlfl~ O~nlJL~ t:J~~ ~ t:J~nu 1M' 

., .. 4 till'" - ".d .eI,".... 1".-~ . ., 4 III 4 " UnLlt1Ul1t1U, \ltl'fllt11J1nll1m~l'Jr1l1'b1tyn 'Hfll01ilJ111 ua: 'HflllJlnlllUnUnL1tIU \lfllfl10lJ'\I0\!a . . ~ 

nl'Hi'lJ ''''U'nll11Uftnlll~UfI~l ua:lhU' nll0U' tlftnlllnl'I1\l 1uu'Hrl~ll11uln'~lfll0lJ' ~ nlJ';~ 

l;OUl\lln1nll1n1 
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II ..I II 

iUfI 2 ml'i~l~h,untl ~'itluut.i~nq1JnUthnu ;"l1Jtlun""'Uft1ft~~l11Jlt1Ua::"6m;'tI 
.. t·... • 1 ..I" • ... • 1 ' Yo ml'll'tlU l.la6nntnl'l'1Jl11'6 ftHnuflnq1JUU t ua::UllUU6ntnl'l'1Jl11'6 ftHml'''6~U6uua:: 

~l;tI"l"ltl1 
: ..I .... 1[" , "..I • , , • "Ufl 3 nn"llalMJlm::ftllUUnn ~l1t1UmllMJ Ua::UtHl1U1fInnfl~1U unq1J n1l1UN"lal 

tlii1M~ llfi=nqm"l1JtiuAwunmil 1ftHnn"11JllMJnn tr1tl'ifhuu::u'l'\ItW~U6Ulm::~~umt\I 
: ..I ... . ___ 1...... Yo _1[..1 ,., ... 1''' "UfI 4 nnflM11Jlmwm::DJUFm ~U6Ul,,~lY~"l1JnUflf\fl11Jft"l11Jn1"l\1U"'MHa~ 

, ,,. • 'Yo"._ .. !It ", ' •• ..! ... 1 cI l .1' Yo". • .. ua:: l1ftlllU::Ulllfl~l1UlUlJUl'::tJ:: DJ6Ufla::nqu,'-wu ftl'~nnlUna1Jlm"l ~ll'tlUU1lUU6Fmml'ftWU 

Ift'l'~nn'lf~rr6ulla::I~6ui'tm11tJ ua::tli'mJl~lam"Ha~lu,,-M'61rru6llu::"~rr61Jlla::~l;Ul'rlt\I 
tu'~lftHm'~a'1J1J'W ~a'6UtI'::lijU 1ftHnU"6~u~a::nq1J 

1I1nft"l11JlrJU1Jl ua::iltlll11~mil"l1Jlu-«"loG'l~~U m,iftm'l1t1um'a'6u"11JltlUtJlJ 

n"l1t1Um1a'6ul;~Hi\flfllfti~un::t1~la';1J'lfGl1t1Ulnft1J 1uli.rufll~nW1f1t11Ua::ijft"l11Ja'11J"Cl 
, 

1! • ,1''' tI .. .:", ... ''''' .. ,1' um'a'l1~UlJlJ1IlatN " lU6nlnl UtJtJnUl1t1Um,rr6UUluum1a'~la"1J l1~l'tlU " 

iitlUf;"l1Jtlu lfttlflnftmmnnu\1fi~iitlUlfi~~ 'utJllJflftl1Ja'flll't,l ~ '~fl1::tJ"lUm'fl1~1f1Ulffla',,1 

'Um'l11n U/(iltyl11 ij nUa'f l~a'"tf Na~lU 'ua mnu::FmNS ""6~ 1m ~nUlJUIU!lU"6~U ~ft1J 'fitl 
If\tI*,tu'lfNaNi\fl~'~ijflWfllft~~''11Jamnu::fY1Ultl1 l;tI"lYltym,tliiu~ mh"lfl6 Gl1t1Ut:: 

'~,;~u1Na~lU"11Jfl"l11Jfif\"6~"Ul6~ l116U1Na"6~m,fift1Jl';~UllrJUNM1U (Product) 
II • • 

lt1lltJtJn1'iatlUm'a'6Ul;~NSMll'til'lfft"l11JthfttlltllJll\1a~'1J'II1Jlaa::lJijil~Mauilijft"l11Jthftty 

fi6mll;tlUl ua::ijfl"l11Jll11J1::U1JtllJllntl'::lIlfl1Yl l,sU 1Y11f1t11ft1a'''' natl:: ua::U~fl1Jftml1 
., ~ cI ~ .. • tI.. 'tI,J!'! (tUflllftty l"6ft1UY, 2549: 89) Ua::tlnm'U11 UlJtJm'l'tlUm'a'6lJUlJtJ CRP 'I,um, 

II • 

if\m1l1t1Um'a'6U'uiUl1t1U"6~ 1Hl1t1UUnUUl 10 h~l1t1U ftlJ'h flwanllw::il~~tI,::a'ui' 

"6~~l1t1U 41. ~~;fU6dHijlitlthftOJflHa'a~~'::~lJ .05 ('ftIfJ16 auali'ftll' ua::flW::, 2549: 87) 

ua::"lnNanUatJ~Ul6na'11 ';In ua::~lU1itl'1itl'ln()'hijm,ul1t1UlJtJnUl;tlUm'a'VUI;~ 

Ni\"fllft1Jl , ~l~ Vt1 ~';~Ul1J 1 uli.ru fI1~lnW 111t11Ua::ft"l11Ja'11JUCl 'U m'a'f1~Na~lU "V~li",1 tlU 

'

" ,..... Of ~ " ,"ununl1t1U1J1itl1Jnn1l1"VUftU 



1. l~oltRumiitJ1JlJ 1 un'l'1.rm~nw1nul"o.nrfl1;uu,j1l0lJftf1111"OU«urlouua::'Ha~ 

110un&1nol«lolt.!U1J1Jf1Ull0Uf111n'oul;~Na"fI1" 
".~ .. 1"" .... .,...., ~ ~., ... 2. 1"OllJ10mn01JlJ unrrunHnWlnOl"O~Ufl11UUlJlIOlJ"f1111"OU"U'HtHllUU 

I .~.. ~ t.! .. ....., 1...1... t.! .. 
l::'Hll~f1qlJnllUU"lOl U1J1Jf1111lUUf111a'OU1Y~Na"fI1"f11Jf1qlJn1l0UU1J1J 0" 

3. l~oltRumiirJ1JlJ lUnrrUnHnW1nOl"O~Ufl1;UU,j1l0lJftf1111"OU«U'Ha~11UU«10 

t.! 
... .....,,, ...I l' 

1 U1J1Jf111110Uf111a'OU1Y~Na"Ill"f1U1f1wcnluaolooa:: 70 

4. l~Ot.!l::WUfl111Ja'llJllfl lUmla'rl~l1UU'laO~"o~uoliuu,jlltWftf1111f1ou«'\..l'Ha~ 

mlliuunW1nOl«lUIt.!UUUf1111;UUf111n'OU1;~Ha"fI1l't 

... ....., 
3. 'nJ"'fI!1,..m1l~UJ 

9 

It.!UUUf11'H;OUf111a'OU1;~Ni\"Illl't (Productivity-Based Instructional Model) ijllUlfl~ 

t'hflty~lrlUJ1U"O~It.!l1UU 5 llUlfl~ fio ml(10uf1uulun'1~ (Situated Learning) f111(10uf 

llUUfht1U"UlO~ (Self-Regulated Learning) mliluufUUU;llJ~O (Cooperative Learning) m'ill0uf 

llUU;llJt1U (Collaborative Learning) f111110ufU1JU lflH~lU (Project-Based Learning) 1~ 

19K) t.Il::a'~ ~wu l,r ija ou '«11 ouf;llJti' U 1ua'flll'tn ~ H rthJ ua::t.I6,j;i ~~m \lfl1llJf1llD ouf~ ij 

fJwfh~otr~fllJ ua::ijNa·nuluaf1l1w::Ni\"Ha"o~ lflHf111 ~1f1f111~'«nl'HU~'~*'HlJll1Ua:: 
, 

"OU';111f11l1111Ul la0f1n~mllJ'H10 lfll~mlii"ua'u" lHuHuua::~hliJuml 1111uf;llJnU 

1ll1l1umllJ t.!i'Ut.!l~UNU~lU ua::~hliJUf11nu'«Na~lu 

I t.lU1JU f1111; uu f111 a'OU1;~ Hii"Ill" lriU It.! U UUf1111; lIU f111 a'ou ~l 'HlJl::a'lJ nUll n 

.1" ... f...l" '" .. .. ~ l' "1 "If'" !it l' lJl::lflnlYl II na'11::f111111lU, nlU U mll't~Ulfll1lJfl~111lJa'l Ha'llfl 'H 1J111lU ua::llJUmlt'l'll~ 

~ I .... ,: "''' <I ~.... 1 ,1' fl11lJ, ,'HlJ~1f1f111Ha"'VU~lU (~unlll'tty l'VO"lU'V, 2549: 91) ~U Oakley (1994: 238-239) " 

" mhln~f111Hii";U~lulult.luuu"o~uuu~hao~11 f111a'rl~UUu,hao~lrlun~mllJf1111111U 

f111a'ou~ut.lanl'H~til'Hi'Uf1111111uf"o~~llUU qt.lnHlr~lnUf111a'rl~UUU~laO~fl111U'U 
.,.c:::.. , , ".. , ~, .,., &Ito ., 

qt.lmw nlJllfll lJUl't~ f111a'lHUUU'laO~()0111lJ Uf111Y1UnUnlUlJ 1 untru'n1nnlllrrla'''l''O~ 

Uf1l111U a'O~fl""O~t1U Leager (2007: 50) ~m;1l11UUU~lao~ij'~*'HlJltJ1~0 l.numnhmuo 

.1 " .... .4 1".... " 1 ,~ I .I ... l"!it .4 1 .... .. 
lJnnt)mlW'n1~1illlJ"""Il'tO 111f1~fll1lJl"1 ~ "~ll1"U 1110 'Vmuno Uf11101i1J1l1fll1lJfl~ 
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... ....l.. ..l.,.J! 1 ", I Y. 1 
fl1nflfl1ff1t1'~lfl1Jnl:tJ1unnflCftJ .. 6U lH1fl~6tl111JL"'1 " (Teacher Support Material, 2010: 

online) A~L,;ulu,nu1'fl'U6~ Pauline, Deidre ua:: Raymond (2005) ~\hnntl'f1~ 

utJtJ ';la6~fI H;11f1fl11J1 1 f\unUiflfttnll1JnUL1 flUnUtI'6U L-A6 l1fu m1fl\uftfltl111Jl 

tl111JLf11\l1uLt6~ nl:tJ1umn;~Ltln::11'A'1flUtl'~ 1flfll,fum1flUtI'f1~utJ1J'la6~ Chloroplast ~~ 
l'ftJ'hnlliflnllL1flU nUtI'6UA~m'ntl'l1Jnflri ~LtI';1J l1fum1flULftfltl111Jf tl111JLf11 \l lu 

1J 1uimrLt6~n1n;~Ltll1::11'A'1flutl'~L~1J4u tl'Ofltl«6~fltJ iJo:wJ uUflnuw (2551) ~\hn115flUl 
A'1tJn1l66nutJtJ1J11f'\ufttml1Jnll(ifJ'Un1'ltl'OU L~611furu1fJ'Umfltl111Jf tl111JLf11t LtO~ 1tlHtI'f1~ 
ua::m::tJ1umnh~lU'U6~1l6fl ua:: 1m ~tI'f1~ua::m::tJ1umnh~lu'Uo~1i1 1" lflfll,fun';flu 

J! • _I ., 1 .. · ., cI ., • , ... 1"" .. 
tl'l1~utJtJ"latH1Jtlfl ua::1t1 \l Cf~l'ftJ11nntflmlLlflUnntl'6Ufl~nal1t1'~LtI'l1J 1tU nLl flU 

Lftfltl111Jf tl111JLf11 \l 1 U1J 1 u';fnrflH;11f1fl11flfl 'A'tl::uuuq~n'.hLnw"~fl11tUflftlfla:: 70 

ua::ijtl111JtI'l1J11f1 1 U n ntl'f1~U tJtJ 'lao~tldl U'l:: AtJ ~ 1J1 n "lm nw" n 1 'l ll'l::Liju Natl::uuu 

1J luiffu'U6~m1J1'V1m'lth1tufl 'lh ';1~tl::UUU~Utl'fl~'hij1J 1U';ffu6dlu1::AtJ~a~~1J1n flO 

fOfla:: 70 ~U'll (m::fI'i1~ffmnim1, 2535: 24) ua::Lnw,,~1flunUll'l::LijUtl111JtI'l1J1'lfl 
1 U n 11 tl'f H U tJtJt1a tl~'U tl ~ m1J1'V1nl'lfl11t Ufl' ~'h Y1~tl::U uu ~u tl'fl~'hij tl111JtI'l1J11 fI 

1 1! • '1" ...., .I ,_1 ... 
Unl'ltl''lHutJtJ''la6~tlg U'l::fltJfl tltl 'l::fltJtl::UUU 2.5 'UU 1J (m1J1,nm1, 2539: 66-67) 

tI tI 

\llnUU1ftfl flqlln ua::Na~lU1iflf1~~U rj1ifl'A'9i~tI'1J1J;lJ1uml1ifl A~U 

1. U m1 flU ~ L1 flU I lW1f1fl1A'1fllt.1UtJtJ m1L1 flU ml tl'tlULY ~NafllllTt ,,::iitl::u U U 

L D ~ fl1J 1 U i ffU fl1~n W1f1 fl11ta~L1 flU q ~ n 'h ntlu L1 flU tl th~iju flt'hflty'YI H tl'ii;l~ 

1::AtJ .05 

2. U m'i flU ~ (1 flU I 1 W1'Y1 fl1 A' 1fl1 t.IutJtJnuI'i flU m'l tl'tlULY ~ NaflIllTt":: ii tl::u U U 

LD ~fl1J 1 U iffU 'YI1~ n W1'Y1fl11ta ~L1 flU tJ ~ n'hu m1flu ~L1 vu n W1'Y1fl1U tJ tJt.ln9i 

mh~ijuV1'hflty'YI1~tI'ii;l~'::AtJ .05 

3. U m; flU ~ L; flU 11 W1'Y1V1A' 1vlt.lu tJtJ n 11 L; flU ml tl'tlULY ~NafllllTt ,,::iitl:: u U U 

LD~flftlfla::1J 1uiffU'YIHnw1'Y1fl1q~n'hftlfla:: 70 

4. U ru'i VU~L'i VUI'lW1'Y1t.nA' 1fl1t.1UtJtJn111; flUnUtl'tlULY~NaflIllTt\l::iitl111JtI'l1JUfl 

'umlt1'fHlltJtJ~latl~'YI1~11W1'Y1fl1tld'U'i::AtJ9i 
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" 2. fl1U1hlUfl111ilJ ij 2 fl1Uth A~il 

.1 ........... ~ 
2.1 fl1Uuliflm::,h (Treatment Variable) fI() fl1111lJUfl1H'I'()U1iHU1Y1111 'If~ 

U1J~l~U 2 tJ1::11lYl 'A'mi 

2.1.1 fl11lllJUfl1H\'()uA'1lJltJmJ1.1fl111;lJUfl11n'()Ul;~Ha"lllyt 

2.1.2 fl111;lJU fl11n'()UU1.11.1tJfl;\ 

2.2 fl1UtJnmJ (Dependent Variable) 'A'un 

1 ..., ~ ...... 
2.2.1 11 UYlffUYlHUW1Y1lJl 

,I ..:,",.......,1 1 ... ~ ... f,l 1 .. 
3. lU()lf1n'll::YI 'II' Ufl111UlJ flO lU()lf1 Ul1U~n()n'11::fl11LnIUtytU!lU ~fl fll11ff1n'~1 

... ~ ~.l .. 1 .1..:.1..... I 

U~::()1fl1ff ~111l1~fl~~1fl11nfllo:"'IUytU!lU 11()~ 1) ~flU~::fl111u~lJUl1u~~ 2) flU l1U11~::1l1 

" 11~:: 3} 11l1d~lh 

.1 .. .. .. "'.1 .. .. ... .1 
1. lu111.1Ufl1111tJUfl11Gt)Ul'V ~FH'''lllfi mJllJ(H lull 1.1 1.1 fl11 11 fJU fl111'1'()UYlyt~U1'1lU 

lflrnrfl1ifJflW::f11ffl1'l'~{ 1K1Mfl1W111f11Y1fJltifJ 111 lflfJ ffl1'l'~nUl1U fll.'yt'J1U iiU~lf~u 

11~ ::f1W:: ,tJ 111.11.1 fl11 1; fJU fl111'1'() Ul; ~Ha "Illyt~mj'u 1 11' ~L; fJU 1 A'l; fJU f 1111 flU 1 U 1'1' lllytU; ~ 

llmJu 11~::tJ 5U;\~lU Ul fl fi U ml11fl111; fJUf~ijflW fh~mY ~f111 ll~::ij H~ ~ lulu ti nil W::Ha"H~ 

1 ~ .1 ~ ~ .. 
'Il()~ f1Hfl11 'If~u1::m)1.1~1fJfl111'1'()U 4 'IlU flO 

:, ..... ... SI IV" .J.cC " .... A 
I} "Ufl111"1t1t1U1UYI"UH1'lllfit1~ rj1'l'()Uflflm()fl1'l'mUYlYln'OflflnO~n1.1110~ 

~~O~ fll'I' 11'11 fl1; fJU1; fJU f i fll";fJ111Y1fJ1fl1 ~1;fJ1'11'1~~ 111't110i 1.J1fJ 1l~:: 1 11't11tJlflill11nl1 fl11 fJU 

i~l1~; fJ11~OlJ~t1m f1.1 111'11 m; fJUffnillflu f1~1 l1~::lhl1 mlfJU 1 tJffflill t11'I1U 1 U ,m d~l; fJU f~' A' 

" ,,,;fJ11H 'I111n~11fJufulfl1Y1fJ1m 
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2) itmni.annom ~afJ\Jlllj.UnilJfl1'i'hrru ';'l1Jn'Ufh1l~~'~*"llrlfJUl::"6uU"IJ 
fl1'iilmJfaa6flii"'m'i1Jm61fl'i~flmirnimru'", lUl::'htru6ii"'m~61fl'i~fl1'i~6~t'm'Uua::~~Ul'ttlqJ . 

3) i\lm11HIIH\lllaz~i1L\hm11 ~iiv'U11~llfl'UllaZUU~11'!1~mn'il~1'U''UmilJ 
fhl1'UAl1altJnU~~1'U U~aZmilJ;1lJn'U~hlil'Umnh lflHm'iftllJUfI'UflU mv'9\'thll'U:ah"6~ 
" "..1 ~t'I'6'Ulla::~l'tl'V1"'ty . , 

U ... ___ L .. " "... ,., A "" 

4) 'U\lnnfl~"'~::a..Ima ~t'I'6\Jlla::~l'tl'Ul"lfltlfJ'l1Jfl\JftAflllJfl111Jm1l1'U1'U6~ 

, " • • I "....~ "I I. A 1 d; .~ J!... • 
fIa~l\J lla:: l1fl"l1U::'U1Ufl~''imJru'U'i::V:: WVUfla::flqlJA"lU'U fl'i~fl1'ilt'l'nC1'Ulml ~1'imJU"lt'I'1J6f1a 

• ... 1 ,"l( "., .1 .... _1 1"1 " " fl1'iA 11'U U fl'i ~flU 11 tJt'I'v'Uua::1VC V'U'iUYI'ilU ua::lJ'i lJlJl ~lln L"fla~1'UftllJ"61t'1''U6U'U::''V~~ t'l'V'Ul"':: 

~l;V1't1'lty "'\J'{tfl'i~fl1'i~t'I'lJ1J'iW ~t'I'V'UtJ'i::lij'U lflHm'i"v~u~a::milJ 

2. m1l1U\lm1iftJ\l1i1WltlUl11UUtJnfll1lJ1Vil~ flU~Am'il1V'Um'it'l'6'U~'~lt'l'Uml'U:: 
" " H''U~1i6fllflqlJt'I'l'i::fl1'iilv'Uf1Y1fnfflt'l'fll flllJl1~fl~fl'im'iffmniufi'U!l'U l'ft11ifffl'il'tl' 2544 

" tJ'i::fl6U~1V 3 i'Ufl6'U fi6 

. . 

..., " .. ...1 ".r::i" 1 .., A .ct. SI.ct. 2) "Uift)U ~t'I'6'U"'AlJ'i::t'I'Ufl1'iWfl1'il'im.ll AVfl1'i"'Afl",m'ilJfll'il'iVU1Yll1a1fll1J;llV 

ll1'llrl~ilv'U ~lmh~n"'m'ilJ l,rU m'iU'i'iV1V lAVfll fll'itJnU~m'iYlAJ;l6~ flnii'mi''U111fl11lJf 

~1Vfl'U16~ lll'U9\''U 

3) ~UifltJ ~t'I'6'Ui,,'U::'l1'~l1V'Ul~6lJ lV~1'd'6111UYlilv'U "J;l::lJ lmiffU~thflty 
d '.1 I" .1" ~ " , Vd ... I '" I "'.1 

"V~UYll'iV'U lJ~"6t'1'llJ ll'i61lJ'Ufl1'ifl'il{Jt'I'VUfl11lJl"1 {J"6~~l'iV'U fl16Vl~fl"'m'ilJ 1't1'U fl1'i61llJ'ilV 

lAvltrhmlJ m'il;jV'UUfI'UH~lJ l'Unffu m'il;jV'U ltJt'l'lA61 lll'U~'U 

3. ",Tunfl'l1tlH1i1Wltlm l1lJ1Vil~ "'UlfiAthfltyYll~1i'iW1Y1Vl lwi'UulivlJfffllnfl6u,)''U 

., ~! A ... .1 l' 1 ... '/1 1"''/'" 
flllJl1J;lfl~mm'infl'lll"'Ul't'U!l'U l1Y1liffml'tl' 2544 lJ'i::flVU~1VlJ 'UYlff'UV6V 3 lJ UYlff'U flV 

1. lJ l'UnffU116~ lJ;lmlJ;l::fl1'iltJ~V'UutJa~ 

1 ... ./..,j ,: 
3. lJ 'UYlff'Ul'iV~ Ul1J;l~\Jl 
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., ,.4., ..,.J d .Q 

911afJ1~I'YiaUtY~HtWl!lW:: m::1J1'Unl'I If'IatYfI1'Unl'IW'YIlflfJ'U''1J1J'Ua~\lH 

fl11lJ tY1lJ1'IfI , 'U 01'ItY!1~111J1J ~laa~1fl ,~ \l10111J1J 11 'I:: lij'U fl11lJ tY1lJ1'IfI , 'U 01'ItY!1~ 
o ..:" ... .,,,.1.1 l' .1'" ... .1""" 

111J1J\l1aa~'YI~1\1fJtY11~'U'U lJ'I::oaml1fJ'I1fJOllu'I::llJ'U 2 'I1fJOll fla 1) Ol'Iu{)mln'U ua:: 

2) fJW1l1'Yi'Ua~~a~1'U 

" 0 .., d 
o 1'I tYl N U1J1J\llaa~'Ua~'U flllfJ'U 

2 . 1~'UU'U1'Y11~Un~~tY'U'\l~\I::ffmn1i'fJl~fJ1n1JlJ l'Unmr'YI1~1ilW1'Y1fJ1 ua::fI11lJtYllJ11fl 

, 'Ufll'ItY!H"1J1J~laa~ 

3. 1 ~ 'U" 'U 1'Y1lHhl1 f 1Jfl1 ~tYa'U mllJ tYl'I:: fll'I i1 fJ'U rg'U'l ~ \l:: 111 111 111J 1J 011 11 fJ'U 

011 tYa'U I;~ ~il9lfl1'Yi' 11'~' 'U 01'I i'fl 01111 fJ'U 011 tYa 'U I~ ai \Jjj'UlfJ W ~Oil W:: 

~ N'l ~L~'U~a\l10nllI1fJ'U01'ItYa'U9I1lJl11,,1J1J~a'11 



UlA.l::.tflH~tttfl~~ttlt· Z'v 

UlA.l::.r.fltttfl~~ttLt-l'v 

t-BII.tflU1IA.fl&tttLt-'v " F'f'IO'=" 

t-B~LlmnmU'u.r.LUtt1 Il.tLftL,UftLtYttrt1::.trr.r.LU 9'£ • ,,~ b 1-

ttB,U.tLUttfl.t1!.LUtt1 t-B~L&nnnj(,'.r.LU ~'£ ~ ~ 0 ,,~ 

~1A.t-BIR&nnnt-BII.::mfW~ v'£ J:7f" 0 ,. 

t-B~L~nnnHk'u.r.LU £'£ 

t-B~L~nnnt-BII.lA.ll1::.r.fl Z'£ 

.t~'uLULflIA.ULIA.t-B~L&nI111::~n t-BIR&nnnt-GII.flLft"ftLtY 1'£ ~ bOO 

t-B~L&mll1H.t,UtLUtt1 IltLftL,UftLtY '£ 
o " .. 

• P~'uLULflIA.~t-LIA.,ttU!4-ttl ft~!-tLUHlA.tttll 9'Z 

ttUlA.ttlftt-u,UuUtttn::w ~'Z 
"... " 

.t~'uLULfllA.tHlA.ttUlA.ttlftt-BlI.lA.lJl::.trr v'Z ,. b, 10 .-

,ttU!4-ttl ftt-BII.lA.ll1::.tfl £'Z 

LfllA.t m tllH IA. ttU IA. ttlft::~n.r.~.u LULfllA.t HIA. ttUIA. ttl ft t-B II.flLft"ftLtY Z'Z bP , I'D , b, Ie 

ttUlA.ttlftt-BlI.flLft"ftLtY I'Z , ... 

LflIA.~~!.!lHIA.,ttU!4-tt 1 ft 'z 

U.llJ~2Ht-~1ttQ'u.r.LUttfl~1.r.LUnnl1flbQII.ttB'utLUttfl~lUU~~.r.LUttQ~tt]o £'1 
II 

U.llJ~2Ht-~lttQ.u.r.LUttfl~1!.LUrmnflbQII.~~tttll Z'I 

U.llJ~2Ht-~lttB.u.tLU ttfl~ltLU nnl1flbBII.flLft"ftLtY::~nLftttlJ1ftLtY 1'1 

U.llJ~2Ht-~1ttB'u.r.LUttfl~1.tLUnnllflt 'I 

ttrrt QIjt-~n~L~ftLIjQtt'u1Ltt.r.LUtt~l::.trrftt-J& t-QII.tflU1lA.fl&tttLt-::~nU'uUBl 
,FI-'" • ,. ,. • • p 1-... f" " f' f' ,. ... 

L.r.L~lRU~~L fl~~~ tt]/ ttB ~l RU~ftfl l,ltttfl ~1U ,ttt-QII.t-Q ~L~ n n nHk,U.r.LU ttL ll.r.lftL,U ftltY:~l1 

lfllA.~!ll.tIHIA.~~ttl ftQ~U~"llJ~2Ht-~lttB'u.r.LUttfl~.r.LUnnnflttL.tLUt-BII.~Nt-B~1fl~~.r.LU 

t-Qn.UJU'ltB~tt\lt-::Q".tlDUQ' /I ,..,..". .... 
• • 

t ltltrl ,.. 
• 
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iJ tI .. --1.1 fllUIl In.nIlQ~flll)J,.Untl''U6~1 IlUUfl1111t1Ufl11a6UIY~NQfllllyt 

lUU lJ lJ O1'i if! O1'i i1f1'U O1'HI'f)'UI~ ~F-l~" tlll't ti~'U 'U 1'" n'i 'i lJ O1'iftmn~U'i1ntll iJ'U 1 Ul1~ 
..: ",... ., .. 1'" ,".I.1fJ:1t ' lH'I'lJ\I'iW 'U1f!f)'Uf)lJtlll't'Uli l't.ff. 2548 ~w 'Y'i::fI::l1~l 'U01ll't~'U11lJUlJlJ'UllJ'Ul1~llJ1nm1 

1 illm::iimllh'ul1f!a~'~l1f~lJnumilJfi1mh~fll''U lnlll1lJ''U 4IJiifllfl l1lJtf~nl~ll1l'tlJl11'Ufl'i 
" , ... .. ... '.1 .. fJ:It.1 .. 

'Ulf! f)'Ul'tq1!l tllfllJtH If! f)'U n'i n{)lfllJ l't. ff. 2548 N~ n1l'nf!~f)~l'tU11 llJUUlJUllJ'UllJUUlJ O1'iI'i fI'U 

m'i1H)'U~ '~i'um'iflf)lJi'lJ'\Jf)~milJli1111lJ1f1 f)d1~ h~"llJ v~~f)~ii01'i't1f!~f)~ '~~f)'U (iU't1{I~qj 
" 1;0l't1U'II', 2549: 82-83) 

lUUlJu01li'iflum'i1'l'0'U1;~F-l~"tlll't (Productivity-Based Instructional Model) ,iJ'Ul1d~ 

''U1UUUum'iif!m'il~fI'Um'i1'l'0'UUlJlJ CRP* ~'l'tcrJ'iU iilJ~li'fIlr ua::flW:: (2549: 2) 'A' 

n~U1~U''U ltl'i~m'in~lJ11UUlJlJ01'ifllffn1!l11;~1'I'~1~1'I''i'itlUa::F-l~''tlll't (Creative and Productive 

Teacher Education Modell1;O CPTE Model) flW::fllff11'1'''{ 'l1'la~mWlJ111i't1fJ1li'fI ~'A'lhnn 
...... 1 .. ...,., ..: .... 1 '" 11" ... 
1~VllJUUUmlll fllJ01l1'l'0'U1l't0l't~U1fJwan1!lW::'t1l't~lJl::1'I'~fl'\l0~':1I'iflUUUU 4 l . flO 

* F-l~'I.I0~~ lui ivnn IU~ fI'U~lU nnffn1!l11'1i'1~~fllff'i1!l!fi ~ J1'U fl11lJ r flO lUUlJlJm'il~ flU nn a'0'U 

• I ..: ...,1 "'. I" . I '.1 " . I 3 llJUUU 't1l't~lJ1'1.1'U l1lJllVn111lJUlJlJmlllflU01'i1'l'0'UuUlJ CRP lJl::nou lJF\1f1 llJUUU 

mll~ fI'U nn1'l'0'UUUlJ"nF-l~ n (Crystal-Based Instructional Model) lUU Uum'il~ V'U nna'ouA'1f1 

iiiiu (Research-Based Instructional Model) 11~::lUIIUUm'il~fI'Unn1'l'0'U1~~F-l~"tllYi 

(Productivity-Based Instructional Model) 
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1) ftiu fU11nfl (Smart Consumer) 

2) iifJufi1U1ty lifJ1YltytlijtM (Breakthrough Thinker) 

3) 111J,u;'~f1f1-11f1'S'Sfld'~fl1J (Social Concern) 

4) i'm119UUI111J'nfJ 1~d'u~ (Thai Pride) 

fll'S1flt1UtJtJflU1;fJUflUf16uutJtJ CRP 4-11ih)d 3 It1UtJtJ\rU '~'11~U'h'UfllHI'6U 
. I ,.1 .4 .... ~" "...... ~.4 • I ~ ~ l' 9111JllJutJtJ 911lJutJtJlfUn:Y1fJ't19UU11f\fl nfJ lf1Jflwnflllw:nVHlJ'S:f1-11flm 4 'S. tl'StJU1U 

J • .,,, ' .. 1' .. 1 t " ., ",!II"'''' .: . 'UU6~fltJ'U691fln-ll'U6-11U9ln:llJutJtJ11IlJutJtJUUCOJ ":luuflwnflllw:'U6 f\llJUlfnfl f\~U Itluuu 

fll'S1;fJUfll'Sf16UUtJU91flflgfl lUUflwaflllW:ftiu fUl1nfl l~Ulfafl It1UUtJfll'S1;fJUfll'Sn'6U 

~1fJ1i1i'fJ lUUflWaflllW:l;fJufi1U1qj 1;fJ1Ylqjtlii,j9i l~Ulfafl un:lUlltJtJfll'S1;fJUfll'Sn'6U 

1;~fffi9lm" 1UUflwaflllW:'S11J"~~f1f~n''S'Sfld'~fl1J l~Ulf~flu9i'lflItlUtJtJ~ijfll'StI\1ril-llflWaflllW: ... ~... , '~I"'''' ...... 1" , ~ .4 1" .1 ... 'Sfl1l19UUTi'S'S1J nfJ flf1U91 Ufllnf\fll'S1'SfJUfll'Sf16U,,1fJ 6fJH 'Sfl9l11J11J6 YIlJuuufll'Sm,u 

fll'Sf16U,f~ 3 ItlUtJU ~1'ifJUV61JijflwaflllW:~~~tI'S:n'~ti'tl'Su,f~ 4 'S. (''''J'SV 8un1t'91U 

un:tlw:, 2549: 65) 

It1uUUfll'S1;fJUfll'Sn'6Uli~fla91m" 1~UItluUUfll'SlifJUflUf16U~lUUfll'Sif1lU1flWaflllW:: 
.. " ~... ~ ..... .... ~ill ,"" ... ,1'''' " ~.I 'S11J"n~f1n~f1'S'Stlf1 ~fl1J llJUlfnfl 1Jfllnflfll'S1'SfJUfll'Sn'6unl 91 6flln' lf~l'SfJU "l'SfJUI lln:flflflU 

flUtlij,j9i ~1fJfll'S1'ifJuf111JnU ~1;tJUn'11J1'Snfh~lU111JnUl~Un1J '~U1f1111Jf~'~'nflntJiY11J1 
, ,, .. ".: ... ~~.I ~ . '.I'~"".I 1 ~1"1 ~ ... 'ti'fln91 f1'SWJfU~lU If'S6f1n~lUnl1JUIlJn'S1Jnn'11JUnU1 lJ 'ti'Ll11flfllJ'S: fM.J '" ,Un'nlUfll'SW"H 

JI t ,,~ ,1'1lA ~ . ... . .J"., 
lflfJfll'Sf1'S1~fln~lUu U 9l6~lflfl"lflfll'S i'll'S tJU t 1~llfllJ~lU fl llUUfll'S un:u llf1U6f1n~lUnf1'SHn''S'Sfi 

'~111Jnu lflmJ~luu'l1'~ilfJUu~6f1111Jrnl~i""fll'S UlIJimtyt1J1li'6~fiu'U6-mU1J1'~ lf16*"ft'iltlJl11 

~ .. .r, .. A'''''.I 1 ~... 1 , ~.. .. ~ 
nlflf\'UU uu'Sun'U6~91U 1"6 lflflfllJ'S: fJWVl6n'~fl1J f\fJ'S11J ( "'J'StJ f1UnU91Ulln:flW:, 2549: 62) 

1 till tJ U fll'S 1; tJU fl1'Sn'6Ul;~ fla Vim" l~U ItlllUU~ ll11Jl:f11J nu'l fltl'S:lflni'Jfl '1 fln'l'S: 

flUl;tJuf~lUUfll'Si9UU1f11111flf\ 11~1Jn'fl~n''S'Sti'1l1'~litJU lln:l~Ufll'Sn'fl~tl1111f1lf~"lflfll'Sfli;91 
~ , 

iu,nu l,fU iY1infJ1ff1n'r11 irintl:: 1Y1ff~tl1Jfffl1l111lf~~'1JWlln:lJijil~~iluijfl111Jlht1tlJ 
. .d" .., ct ....: '''.,. .cI t1 . .d".d 916 fll'Sl 'S fJUI fll'S" f\fll'Sl'S tJu fll'Sn'6U IlJUUlJU f1l1Jl'Sn YflUlfU 1fJfll'S1'S fJU t ,fllfU 1tJfl1'S1 'S tJu I lfU-II 

lflfJ'1i~1l~u~6~'~91n6f\,f~mflflufffl1l1 flm;fJUfl1'Sf16UItllluurl"~l1m1Jlflfl'h 1 fI1U (2-5 fllU) 
. t, .., ".ct ., ., tI.. ., ., d ~ .. 

If\fJllVln::'UUtJ6fJ f1l111'SmJ'StJ'lf1JfI111Jllf1Jl:n'1J fltJn'm"fluwun:~l'SfJU ("un'Sl"tlJ 1'ti'6"lU'Jf, 

2549: 89) 
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~nnfl11lJli1UlJl"fHlt1111111m'l'l1trum'l'n'6Uly.u~a~myt~1~~Un'~tl1A'~~;f lt1111111m'l'ntJU 

.... !If tI .. .1 .., ~ 1 ., Q., ., ., 

m'l'n'6Ul'V~N~Vlfl1yt 11JUl 111111m'l'1'l'tJum'l'n'6unyt~Ul"U RtJum\ltJflW::fl~f11n'~'l' ~K1~~mw 

.. .... . 1 1 ., 4Q .,., .1.:11 tI .Q ..J, "'" lJ'H11ntJlM Ul RtJ ytCfJ'l'tJ n'U~l'l'VlU 11~::flW:: 'lf~l1lJltJtH 1 1111Um'l'1'l'tJ'Um'l'n'6unll~lu'U 11 

~i;tJ'U1A'i;tJuf;1lJn'U''Un'myt';~ llnrrn 11~::t16~·nu~nnn~01"lJm'l'l1tJ'Uf~ijfJWfh9im1~fllJ 

U~::ijN~~lu'utinl!lw::NaVlN~"6~ lfl'l'~ml 

.. .. ........1 .. ~ .. 
llJUUUml1'itrum'in'6ul'V~N~~m'Vt 'Vt~U"'U~lnn1'i\!'iWlm'iUU1flRn-Wm'l'nm:l1 5 11U1flR 

fl6 m'iiltJufluu;11n~;~ (Situated Learning) m'il1tJufU11Uthnu~uL6~ (Self-Regu\ated Learning) 

.::lSI '. 4t • ., 4" 
nl'H'itJul"UU11lJlJ6 (Cooperative Learning) m'l'1'l'tJu,UU1J11lJn'U (Collaborative Learning) m'il'l'tJ'Ul 

11UU lflH~lU (Project-Based Learning) 1~1A'1tJnu 'h,,rlnRlt111uUn1'l'(ltJum'l'n'6'UlY~NaVlmyt~ij 
II. " 

'liUVl6UiRl'U li46 '~lUm'i~11ijun1'in'6u'uiui1tJU 

tI 
4I::::fi 4Q4Q.., ~ 4Q ~ Q, 

1 1L1J1Jm'H'l'tJum'l'n'6Ul'V~N~Vlfl1yt 'Vt~Ul"'U'lnU'U1fl~nHm'l'nmm1~ltJU'U1fl~ 

ru'um'l'~Vln1'intJ'Uf~1l11t1~n1'ii~u1fJwtinlJw::"~ntru lMU'ufJwtinlJw::'l'1lJ'Vtti~n'~-wn''i'l'fi'ff~lJ 
.~ QI ." "'''4 4 ,,~ Q ..,Q, " A" .., Q, A ru 'Uml n 1l~'U 'U 111 fjl'i tru1'i tJ\Jl U~HMun1'l't1ii 1J VI~1VfI1'l'1'l' tJ\Jl'i 1lJOU 1'Un'fll'Vt,'i -nn.m 'UfllJ"rniJ qp11 

"6~'1!lJ'I1lJff ~fllJ,i ~ lL~::ij ~~lU ''Uti nlJw::~ VI~"6~ lfl'i ~m'i u'U'lflfltilfi' qfi\ li1U!l'U 'um'i~ ~m'l'n tJ'U 
II 

" .1 4.c:s Q 4 
m'in'6'U~1tJ1UU1J1JUlJ 5 UU1flR fl6 

1) m'iiltJ'Uf'u1Ji1J'mli~ (Situated Learning) 

.. " ..... 2) m'il'itJ'U1U1JUmn1JVI'UI6~ (Self-Regulated Learning) 

.ct JI • at • • 
3) m'l'l'l'tJuluUUnlJlJt:I (Cooperahve Learnmg) 

Q JI ,.., 
4) m'il'l'tJulU1JUnlJn'U (Collaborative Learning) 

5) nni1tJ'Ufu1J1J lflH~l'U (Project-Based Learning) 
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1) m1';tJ~fhm1Uni)1~ (Situated Learning) 

Lankard (1993) m;'1'h "n1l',;tJurlU1JlmH)l~ fltl n1l'lltJUr~lnn1nhn~ml'lJ 
I .. r . ...l r.' .. .J,,, ., .. " .. lJlnn11n1l'1l'VU ~ln~ll'1 11l'tllUtl111ltlnt1'1l' fl11lJ ua~1Jl'~t1'Un1l'wn ~'lnml'1JC1J9Iml'~ 

~lU (R~l'1Jn1U fl11lJffUt1'U t16ff1Jl1ui'l'~wh~mi1J) a'1U1~Ua~~GiltJUl't1J'nU;1~t1l'~~T)U" 

II .. r' .......... "r" " Kirshner ua~ Whitson (1997) nan11 "ftll'll'tJU U1Jl'1Jl1~H fltl ftll'll'tJU tl~flmllJl 

ua~li nl:l~' U1Jl1Jl1~t1'~~ tlU ftll',hfl11lJ{1 U'~~l ~ 'U;1,..t11~h)U l1ql:lQ ftl1 1; tJU r'U1J11J11~1 ~ 

nj'Uftl11;tJur~ln1911Un1lJ'm~ff~fl1JlJlnn'hnniltJur~lnnnt16u~~lUff1U1Jflfla" 

Loring (1998) minh "fmlltJ\Jflu1Jl1Jl1~l~ fitl m11ltJUr~rj1;tJ\J1~uuu6na'Nl~tJ1l!u'11' 

Gi1tJ\Jm~mllJm~9itlltl!uua~ln~m11ltJ\Jr~lnt11~n'1Jm1W" 

" "" • ,- .. !"I .... .... '" I ..",.... .... ~lfl'1J tlfl11lJ'\l 'N9I Ut1'11J11(\n'1lJTl'l1lJl1lJ1mJ{)~m111 tJ\Jl lum 11YI~1 ~ ~ 11 n1111 tJ\Jl um 11YI1I1 ~ 

.. ..".J " , "".. ,"'" ,,~., 4 ., ........... , ...... 4, ... .J fl{) nl1mJUl111UU 11~11tJU ~11tJul flfiHU lIa~a~1J{)1JC1J'" Un'mUftl1WlIH111{) um1Jl1l1 

1l1jj{)U 111 ~1Jlnfi'hm11; vu r 111 n~111 

Anderson (1996) mhTll "m1~~m11;tJum1n'{)U"'llJUU1fl~ftl11;tJuflU1J11J11111~ 

fI11~~m111tJu n111Y{)U~1tJm1t16u~~lU lfltJ~n'{)ufI11~~n'mu nl1w~iiflW fil1~{)~~'1I' 11' 

~1; tJu t16u~ l11nrj1l VU"'1~l1lr n~~fl11lJ"htit'\J'J{)~a ~~"'Ultl-3l1~ '~i'1JlIlnftl111tJu iU"'1 rj11tJu 
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.,. tI... .... ... 11 - "1" }f .,." "::lJflll11~Llfl'Unu n'lJ~~l'U Lla::flAtl'U11111iflll1YUI 11~'U16~'lJllqllJ1111J1t1'U6~flll1nl'U ~a'6'U 

~l rn fl11a'6'U ~1t1fllltliiu~~1'U ~llJa' flll't"l ~ ,,:: 16~ 1 ,fl1a1 1 'U nutl iiu~~ l'U6 dl~1fttl~ l't6" 

Sbaldee et al. (l997) min), ''11'U1ftAflll1;tI'Ufl'U'lJ1'lJfI'1~ O"fllllJflll1;v'U01la'6'Ufl11 

l,f~1;v'Uij1601a'tliitflJi'U1i'Lla::Llamtl~v'Ufl11lJftAl,"'Un'lJl~6'Ulrltl1n'lJflll::~1'U~'~tliiu~ 
lJ1Ll~1Lla::fla~1'U~a'llJl1ml1'tll.n'U;1~tl1::i"l'U'~ ~~O\l011lJ~~mh1\)::,btll,f~1;V'U~l::11\rn 
l'Ufl11lJthfity'U6~0111;v'UfLla::lr1'Ulf1'U6~nul;v'Uff)dHLl~'1~" 

'l'fctJ16 ~'Ua1i'~llr "CI::flW:: (2549: 59) m'l1'), 1i011iA01ll1t1'U011a'6'U~llJ"'U1ftA 
tI 

O1l1;tI'Ufl'U'lJ1'lJfI\l1~ fl1nhiu'Ufll1 ~~il 
" ., 4.cr. .-.4 "il • . " Q 1. ~a'f)'U \) Al~ 1 tllJ'lJ 11JfI ~llJ a' t11l'f \) H fla':: fI f) 'U ty111 111 f) n11'U1fl11lJ 1 \11 n 011 11 V'U 

'tll~tl1:: lv'1tll' 

2. iAI~; VlJO\)011lJfll11; V'UV'U1J11JfI\l1 ~ ~ilt1'U ~a'6'Uijfh'Ul1lJ 1 'U011fl111'UAfll1::,31'U 

3. ~1~tl1'1t1tylr1'U1l11rl~fll'H;V'Uf~ff1fity 
"... ,"" ".,. 1 " " 4. ~a'f)'U a''U1Ja'l!'Ufl11lJ11lJlJf)1::1111~Fjl1 V'U 'U O11a'11~fl11lJl 

5. 1J1W lfl11fl11t11::lij'UfiCI n1Jfl111;tI'Uf~llJa' flll't \)1 ~ 

""" tI.,.:I .CIt, 4t"1 ~ A ''In'U t)fl11lJ'U 1~ ~ 'U a'llJ11(1a'1 flln Afl1111 tI'U fl11a't) 'U ~llJl1 'U1fl Afl11 11 V'U t ,'U1J11JfI\l1 ~ 

'~'ll ~a't)'Ufl11iAIA; tllJ1J11JfI~llJa'flll'f\)1 ~~a'::~ 6'Uilty111 11;6iAa'm'U011w~ijI'lWth I~t)!~ l\) 
""4 Q.,Q ""4 A 1 t 4 4 Q" .,., .::i <Q, d 

111 Fjl1 V'U tln1J~ lilA 1 t)01a'l 11 Fjl 1 tI'U,,",l::ll'f 6'U 'U '1t'U 11 tI'U lJtlna'lJl'f'U ti 11C1 mtlaV'Ufl11lJ fl All1'U 

4" ." . 2) nTll1t1Ul"'lJ'lJOln1J~'U'8~ (Self-Regulated Learnmg) 

.. " 0" fl1UJ11JJlt1"tH0l111t1'UluuUOlnUft'UltH 

Pintrich 11C1:: De Groot (1990) nrl11'1l "011L;tI'UfLl1J1Jfl1n1JA'U16~ fit) O111;fl'Ur~ 
".cI 4 ,,4Cl 1 tI QI ., " 4 01 FjI1t1'UlJ0111flA 'Un111HlLfI'U fl11Jl'llJ ua:: 11Jfl1::1J1'Ufl1l11Jl'Ut)~~'ULt:l~ lJ01nAOlmCl:: 

fl11Jl'llJ~'UIt:l~ ijfl11lJl'ftlltl1lJ~\l::L; tI'U r 11lJ,f~ fl111 ~nCl qfl1i'YI1~iltyty11 'U0l1L; fl'U" 
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.. .. f . .,. .J 1.1"'-Schunk (1991: 348) na1111 "fll1l1fJU UUUfllnU~UlfH fltl 01::U1Ufll1"~flfla llU~ 

ua::tnr Ua'~ U'Wq~ n,."lJ Un::m1lJW fll1lJf~n ~~~ 1 t1~dht1lJlm1 Pi ~ H~ 10~Ultl~tldl~lrJU 1::UU" 

Berlc un:: Winsler (1995) mhTh "fll1l;rrnfuuUfhnu~ultl~ fltl n1::U1Ufllnl~UHU 
., ..~ ... • .. , 11" .... 

fll1UU::ul ua::nU~fl~llJ "lJ~tl"q~011lJ un::fll1lJa'U '''10~1''tl~~lltl~'' 

.... f . ., . . ..; t.Jt 
Zimmerman (1998) nal111 ''flul1rrn UUtJfllntJ~Ultl~ fltl n1::tJ1Ufll""~flfla~~llJlltlJlfJ 

uuiin'Wq;;n11lJ ua::fiflna1i,,rtJ,.,.qlt'11ltlJl0~lfJ~Ultl~ lflfJ~flfla'::lrJU~fl1UfllJ01::tJl'Unurl 
~lt1~Ultl~" 

Grolnick, Kurowski ua:: Garland (1999: 3-14) nnl1'h "fll"llflUfuutJt11ntJ~Ultl~ fltl 

...: ".... II ,.. r" l' , l' t 1 1'" ........ fll1"~l,.tlUlJfll1lJl~lJ 'l1rrn a~~l~~ f11Ofll11Ja'U \l f11t1fll1lJtlfllnt "tl~~Ultl~ flfl lJ~tl~mfltJ" 

.. t • .,. ~.. '" ~ l,.tlUtUUUfllnU~Ultl~ fltl nl::U1U01nl~flflalJ01'l1HUHU fl1UfllJ ua:: ovnaQflliflH 

il 1.1 .... 1.1 '" ...: ..... ~ t~" '" OJ OJ 1 1 tJ 1 ~'Wq~n"'lJ~llJYlfllltUfl ua::a'uua'~ua'Il1't'tm~m'ilJWua::fll1lJ fnn l't'ttl l1 
, " 

tJ1Hllt'11lt1J1fliiPlUltl~Pi~' ~ 

nl1~tlnl1"l1Unl1D'tlUPlu.IIIUlfttlnl1"l1ufutJtJnlntJPlU'M 

Boekaerts (1997) , A'll m1u tlU U lYl H fll Hi ~l a'llJ 011" tl 01'i 11 flU fll HYtlU PlllJU ulfi~ 

fll'il1t1ufuuUt11nUtlultl~H 4 t11::ml fltl 

"t .. 1{'" .... ' ''" .... t 1. fll'in'i::'lUfll1lJ ,ua::fllllJa'llJl'iCll~lJ"tl~~I'itlU ua::fI'uufI'~U l1~l1 tlUUlfllllJ, 

.. ,~ ... .r , . 
fll1lJfI'llJ1HlL~lJtltlnlJl 'Ir LUfll'illt1UlUtll11 ltlJ 

2. fl1'ifl'tluna1im'it1inutlultl~,,r~iifJ\J ua::1Jn,,r~11rrn'~na1i\lUfUimUflnllrJuntllu1M 
.-..:I • ., I~ • "4 ~. 

3. mlf1'tlUnal1ifllnUtlUltl~fl11UmllJU 2 1::tI:: fltl 1::0::U1n fja'tlUlJtJYltJ1YlIUUUlJUUtJ 

d~lu@lnfl'tlu (Coach) ~tllJl ,,r~l1fJU 1A'l1t1ufltltlfl11fhnutlultl~ ua:: '~~1~ltl~1imn;'HU 

"tl~PlUltl~ 

, ""... ... t" • .... '" 4. fllltltlnUUtJ~lU l1~llt1UfI'llJl1(l11t1U, ~1t1fl11fl1nUPl\Htl~ tl 
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fiffUl U"IJlnU (2550) m;l1'h "fll11~OufutJtJ1'lIJil8 fl8 nUl~ouflfJumllJOfW 1910ii 

ulninmilJ~iim1IJftlIJUnU~n~1'UlUtJ1:1J1W 3-6 flU Y'ltJnunouf 1~')1h'tJ~l~hMIJ1~fHmiIJ 
1 .. ".1 ..s ., .. "l!' '" .I., -~ •• itfJIJ 5 8~fllJ1:n8UnlftlV"8~nUI1fJU., "un 1) fllnH"lua:ln8Qanu 2) m1lJ1n1l1MU68fJ1~ 

'nlyit 3) mllJi'tJfiit'f8tJ~~1'l'U611'~"6UrIJ1yml~a:1Jflfla 4) nu'fnnll:mltJnUIJl'iUI 

1:w:h~1JflfltUla:,;nll:mnh~1UmiIJ06fJ ua: 5) nl:tJ'lUmlnqlJ" 

__ Y. "" _1_ ... t .• ,l!' .. t .• 
'ITru8fl~lMUft11mnftllJl'I'l11JM1J1ttU~nnI1fJU.,U1JtJ111J1J6 "'ll nUI1m..1.,lrutJ111J1JO 

flO m11;tJuflfJunqlJOOfJ nqIJa:tJ1:IJ1W 3-5 flU litmtulJlin'unqlJiimllJu~n~1~nu 1';14 l"rr 

"" l!"" .I.J ... II I ..1., .,., ... • 
fl'l1IJU1IJUnfl1~m111OU '.lllfJUUamlJafJUm1IJflitlMU Y'lfJlMa8.~nUlla:nu 111HitYOllmlf11~1U 

"0~UIJ1;nll~a:flu'unqIJ1'llJnU 

u .. .... l ,. 
n111)fln11110un11U'6uflumulflfln11110u,lltJlIlllJ1J6 

Johnson lla: Johnson (1987) '~lftUo1ifll1i'itflll1;fJUm1UOUfl11J1lU1flitml(ifJuf 
II . 

UlI1I1'lIJilO ~~~O 'tJil 

1. 1,f ~1U~IMIJ1:UIJ (Appropriate Tasks) nn11IJil 0lfJU1i ml~IMIJ1:UIJ' 14 nni itmlL1 fJU 

... , II .J" '''., l!il .. " .. " .J ... mlU6U W8 itn~11JfI~8~ Yflnll:nnUn lVMl mlflitUtJlIUn~U11fl fl6~mlHfH1UnlJflWIl1't't~~ 

" , " t., I., 11"" ,_I.J " • "" ., y. ... " 
~o~m1 Mfl'l1IJ.,ua:nnll:fHognll'.l11tJU~aOit lJ ~1un~0~nllJfl111J'lf1l .. 0U lla:1IJO~O~ml 

, "11"" ""., l!"'" t ,Y. ... t I. 
M'.l11fJUIJ"9lIU1flllm~"1UU~fllJ lIJOUUm1 "In1111tJU.,UlI1I11IJIJO 

_I .... ~ .,.. ," 11"" , ..." I. 
2, lJnrlIJ"U1i1:M11~~UOUua:'.l11fJU (Teach~Student Interaction) Uml1lfJU1U1I1I111J1J0 

/11:1. II · ~ .,.,.,., ~ I ". 1I.d ."d ". 
tJn1l1n"0~'.lllfJUlla:~UOUlJfl11IJUIJ"U1inUllJUOfJ1~lJln ~UOUfl1MU1nllU:U1~llfJU1"1~ 

A..... .1 .. ""' It ... " "" t, " , .... 'UOlf11Y161i1l1fJ'itlJl:U~fl"6~ml'"fJU., un~I~OU "Uflll11fJU., lfUU'lfl1~ UmlflitUa: 

" _I ~ 11"''' ~ '_1 t "" I. ..."... " lf1"OUllJ llJU'.lU~lflflnl1wua:fl111fllJmllJ'lJU lJ"O~YUllfJU flOfJY'ltJllfa01IJO~l1tJUflO~ml 

Ua:tJ1:'UUHam1';tJU tbUG1;(/uiilfU'1~1~1'tJiiti'lU11IJ'Umll;(/Un1fl11Jn1:tJ1uml~'~i'tJ 
• , "t , • A. '_1 I I ..J,,,., 

mlUU:U1 . ym1IJ.,ml1JU11J11n UmlUU'l~lf1fl1910tJ '''0141 lJ~'it~~lfIJ1(/ Ua:YI1~1Un itltJ 

IJOlllfIJ1fJ\lUth~\l 
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3. tJiin1Jiu;'::\f':h~~"vu~'UJnU (Student-Student Interaction) ~,'vullfia::fluA'tl~i'Ul 
I A !'II .,I '" I • '" .., ~ I 11''YttlU'Utl~''U'lJU1Jflflaflt111J1'nl Mft111JY1tl1Matl t1UUt1~U lla::,t1'1JIlH unl1nmn fl111lm 

J!" -_!'II I d ., ,"J!.. ~ '1_-1'''' .,I d ,,'" ,~_ .. ~ '" '" 'J11 tlUtltlnru Ump., n '111::'fl M 'J'1tl\J\J ~ um nlmtlYl t::n1 U\f\J1fl1.nJ f\fIU am:: ttVlW fm,1flnUl111::nU 

tltiWifl1tU ,\4tltfr1~fl111Jfam;'JU6UMd~6U'''V1nu 

4. tJiin1Jiu;'::\f':h~~"tlunU'tlntfu (Student-Materials Interaction) m,ifl'tlntf1' 
~ .,,r..... I '" '_1 '" _I ~ ~... _I .. J!" 
u1M1U'J"VU1Jfl111JIl"n"1~nUtltln lJ"11JanllW:: lla::'fllJ'::tf~fl'Utl~'UtlMl1Y1"11JlJn" 'J"tlU 

,:: U'i'Ultlml1,,;'JU1fl ,\4tl ,f'\unnffn1l1 nuifl,tlni11n'hMi'u~" vu tld'u~av~u ,'Utl~~ft'tlU 
'tlni111ft~nal1tln,,::,;'JU'tlni111d1Mi'umnl1~1Umi1J M1tld1Mi'Uft'1J1inllfia::flUftn1l1UHff1U 

'Utl~~1U ,\4tl111a~~'~i'unnffn1l1uu~ilullri,\4tlUl11Jmi1JIl1VMa~ ft~Ju~'lvu;~A'tl~i'uHflYtlU 
ifln l' nu ttl n ft'1' ~, ~ i'Utld1~'~ 1Jtl111Jft'11J1' tl 

5. fl111Jfl1fl\f'1~'UUfltJ1f1~'lVU (Student Role Expectation) n11L1VUm1i1tlUUUU111JUtl 

ijtl111Jfl1fl\f'1~' H' ~'1 tluijtJii u1Jiulnu 1jm1Ilu~ilufl111Jfifl,l1ulla::'tlni11nh~., i1UU i1~U 
" .I '" '" A, " .. I .. ,~" ... '.' lla::m::~W'lf~nu"a::nu ,'Yttl Mft'1J1ynnQ1JllnflU1Oflfl111J 'J11~' um1'1VUIlU1Jl11J1Jtl ""a:: 

" , 
mi1J"'tl~ijm,,,~,iJ1M1J1tl'Utl~mi1Jiiifl'''U lla::i11J1;nml1Jufia::tlu '~i'um'tl19lM1J1v'H'ij 

" ff1U 111J' U m1111ml1J' tJq,iJ1M1J1VUU 

Johnson, Johnson Ila:: Holubec (1994 ~Hn~'U nffU1 1l'U1J1JW, 2548: 103-105) 'A'1::1Jn~ 

fl1111~' ~UUfI'l vUlla:: iflm1'1 VUfl11ft'tlU' H' ~'1 VU 'A"1 tlUl1lUUl11JU tl 19lvijtJ1::'~U~ d1fl'tyft ~if 
1. ~1Uml'l1~IlFrun11i9lml'lVUmH1tlU 

" 
1.1 fhMU 9l~9l*M1J1V'Utl~UfI'1 VU n~tl111Jl"a::n flll:: m::U1U m1 

" . .. ell .ct ., • 

2.1 tl1i1J1V'm"~lflV1flm1W\Jtl~flQ1J 

2.2 tli1J1VIflW en mltJ1::,ii UNa~1U 
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~ . 
~ - - ~ 2.6 'Vu'~ftq9'lnl1lJflfl1Rl11~ 

3. t\'l\,1011tl1UfllJfhnuua::011,btlll1S0mllJ 

3.1 ~ua1,fUlJ1;nmilJii01nJ1mnl11~on\,l6fh~1m\';R 

3.2 U~L09'l011or011li1~l\,1;1lJn\,l'Jf)~milJ 9'l11'UOU11U1J1inmjlJiifl11lJlf11\l 

1 \,I~l\,1 l1~ OUl11J1f1l1~l~~ 1 t\'i'UlJtlUl1lJ1fJl11tl 1Jj 

3.3 If11tJY1t1ll1atlnqlJ9'l1lJfl11lJll1lJ1::UlJ 

3.4 U1tJnlliitl\,ll 

4. t\'l\,101nJ1::W\,IHaUa::11tl11::l10l::U1\,1nlll;tI\,Il 
~ . 

4.1 l.i1::lij\,lHa 0111; tI\,Il li'~fl1~t\'l\,1tJ;lJ1Wua::flWtl1ft 1 Rtln 011iil1 a10'Ha1t1 

.... ~.t .. t, ... 
4.2 1Ifln::l1m::U1\,101111H1\,1Ua::0l::U1\,101111V\,I t l1lJ 0\,1 

~ 

tllftl1W ft1*lJ1 (2540) min), ';\,I9'ltl\,l'\,I01111tl\,lrUUU';1lJ~tl 1,j11\l::1~ll1fliifl '9'I~ 
• tI II" " 

9'l1lJ\l::ii ~h~u 1 \,I 011l; tI\,IiinK 1Vflg~O'\,l fltl ';\,119'1; tllJ ';\,Ifftl\,l ';\,Ili1~l\,1mj lJ ';\,I9'l11\lfftlUH,H1\,1 
~ ~ 

ua::flR fftlU ';\,1 ff111uflll V\,IUa::ll1::w \,Iflan11li l~l\,1"tl~ nq lJ ii nva::ltl tlR~ ~ il 
~ ~ ~ 

1. ';\,II9'I'lVlJ n\l0l1lJ1\,1';\,Iillll::ntlut\'1t1 ~t'I'tl\,lU\,l::\hli'01l::1\,101ll'ltl\,lr';1lJn\,l ua::i'9'1 . . 
"d ~ I. ...1 " • d. .., d , " 41:1 
rjll V \,I lU \,I nqlJ tltltllJl:: lJ1W 2-6 fl\,l rjUtl\,lfl1m \,I::\,I1LOtl1nUl::l1JVU"tl~ OqlJUl1Ulfll1\,11l1"tl~ 

.... • 1''''.1 ~ .. • .... .... ~ .1 '" .I 
t'l'lJl,mO qlJ u "~1"fllJl::t'I' ~fl"tl~Ufllltl\,lUa::fI10 \lOl·llJl1lJ 0\,1 ua:: 011 HOH\,Il101l::ft\,l !l\,l 

~'ll~\,I ti1l1i' uOllliln \lOl1lJmjlJ 

~ • ". 4 • ~ • " 1 "11 4 I 2. ,,\,Ifftl\,l fll\,lll"lfjUflll tI\,I U\,l:: \,I 11\,1 tll11ua::U'Ha~" tllJa lJtlUl1lJ1V~1\,1 'H~ll tI\,Iu9'la:: 
~ 

m1lJ tli1J1tN\,I9'ltl\,lOllli1~1\,1 
" " . 

3. ';\,Ililn 'ilOlllJOqlJ ~l'l tI\,I11lJO'\,l 1\,1 oqlJVtltl 1 9'It1ii u~a::fl\,liiul11J1l1ua::l1~ lii 9'1 llJii 
II • tI " 

, A'1 U lJ tlU l1lJ1 tI l ~\,I';\,I" tl\,l ii ff1J1io 'il:: 1 t\'11lJ 0'\,1 1U fiR 'J)'tlU~ tlHa ~l\,1"tl~mi lJ '\,1';\,1 il ~1'I'tl \,I 

II tI II , 

4. ,; \,I9'll1\lfftlUHa~l\,1Ua::l19'11'1'tlu 1 \,I';\,Iill~ \,I ml"l1\lt'l'tlU11~li tJ\,I 1t\' 11~ ,r~h1~ liifllU~ 1'U 

ua'1'Hl tlV~ Hall~,r~I~\,ItlV1~'l l~ \,Iml"11\lfl'tlUHa~l\,1milJun::ll~flfla 1\,11J1~OlW ~I'l tJ\,Itll\l~ tl~ 
. . " 

'lftllJlff; lJn' ~ii V~"l9'l"OUOft'; tl~ ~ tl\llOU \,Il~ \,I011l19'111tlU 
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~ln~0fl1111~1~~Ut'1111110t'11tJnl1i~nn(ifJufl11t'10U"1111IU1ft~n1111fJufU1J1J-i111ilo 

,~ 'h IrJum1i~nuii fJUnut'10U~i~tJl::t'11Jm1W mlii fJUfllf ~n fJUn fJUlrJumllllg n milia:: 3-5 flU 

l ..d .. 1 · 4 ..,. 1 4 J/ 4 4 _I..d 
~fJl1t'1111'1fn unqllllfl1111U,.n"1~nu l'lfU Il'tft fl1111t'1111110 Ufl1111fJU ~11fJUlIfl1manalJavu 

CIt. d .,.ct _ ~ ..." 1 ~- cS • ...I., ., 4 .,.,., ., 

fl1111fl~ll1unu 1Ifl1'SlJ'iOl!Il11110nUOV1~ na'lf~ 1Ifl11'1f1tJll1aO'Jl'~nuua::nu lIfl11lJt'1lJl'tU1inu 

iimlnl~lU11110UlrJumilJ Ufl1111fl11::li'm::1J1Ufl11milJ Ufl11ut.i~11~1~i'1Jfj~'lf01J"0~t'1111;n 

u91a::flulumilJ11lJou I~O hJ~aihl1lJlfJ"O~milJ 

4) n11l1t1ufuulJ'illlnU (Collaborative Learning) 

4 " 'v ftlll111111tl,,0.:anl111t1U1UUU111l0U 

Arends (1994) n~l1'h "fl111lVUrUU1J11lJOU tio fl1111fJUr~i~llf~11VUnH1U11lJt1U 

n'l umi lJVOO 1~ 1M' ~fll1 fltlUiim,m UH~'JmlNi omi lJ1 1lJt1U ,r1l.ltiun mu 1M' th~ \ll~mi '~*11lJ1f.I 

1111t1U t'1lJl;rflmilJiifl11l1amtJ~vUmllJftflll1U~~t1Uua:;t1u nl~lUl~lJfl1111t'11lJUO iiflTl"ft~11lJt1U 

" 4 t ,., 4 d tld"'4 1 · Johnson 1m:; Johnson (1994) fla1111 "fl1111VUtU1J1Jl1lJflU flO flll11fJUlVl~llVU unqlJ 

iitJ~fflJl1U'fiou~~ iifllluafll1J~vUmllJftfl iiml;j~~0~0t'1111:;11'h~oUlrJuhlmh~iitJl:;i'i'YIiml't 

iiflll,r1fJ111~OOU mli'1Jij'YIil'ta\llm~OU iifl11lJefll1U ua:;i'1Jfj~'lf01J1UNa~lU~lnfl\llnt'1lJl;rn 

iifl11t'1UUt'1~Uua:;fl11lJH11~ht1U~~ t'11lJl10-i111t1Uu~ih\!111 "ifl~o'li~u~~~lnfl~u'~ rin 

4 Cl 1..c:I'" QI.!II .:I"d " 
l't'lW 'YI0~~mft (2547: 10) nal111 "fl1111fJU1U1J1Jl1lJnU flO fl1111fJU1Vllil~ 10fllt'1111 

~11fJU'~11VUr11lJt1UlrJumilJ 1~Offm:111u~~~~um~'lf01Jua:;t'1ul\l 1~fJl~fl11lJrua:;tJl:;t'11JmlW 
".. 4. " 4 • ., )! .t • 4 ~ , ., 

"O-3~llVU l1lJeHUl1a-3"OlJamvuon 1l'tOl1lJnUtYll-3'lfU-31U ua:;Ullt'1UONa-31U 1l'tOnflll1'I1lJnU 

iifl1'IUt'1f1~fl1111ft~1..1U fl110ihJ11fJ flll1\l11W 1~Ufl11iitJ~fflJiu,rl:;11'h~milJ~11fJu1un1'I 
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tI..I f ...." "'.... " ..i '" '" -' '" .. uam t'WUfl111J fl111Jflflll1U ua:: O1ltJfl1JllJfl111Jflflll1lJCHOuua::ou I111Jl::-nl111lJOTmtJU 

..I.- '" tI .. '" , tI ~.- .- ...... .. 1'~ 1''' f Yl1J19'1tl 1::1Hfll'nfl l1~lltJU1J01l"fI'llfln::l1 O11UflUty111 O1nllH1'1Hflfl111J " 

, .. ~ .,.. . ... f''''· .. f..l .. 'n'tJ1tJ t'lUa119'1'U ua::flw:: (2549: 60) Oan'll "01111tJu UlJlJ1'l1JOU flfl O1111tIU Yllflfl 

~.- • • • , "'_.'!!. __ ._1'_._1' ....... I~- "," • ." " 
'W •• ~11tJ'U11lJ1Jm1lJ 'fllmrnnrllm-n 1~"'U\llJ9'lrn.J MO l1mlt'l'~.nn.ntJOOlWI1Jfrl11J1'111rnO IU'U 

'10,j'flfl111J,j'H~'U1'111Jn fl1'1ltlfl11lJl11JltJ"fl~01lI1 tJ'U fUlJlJ;11Jn'U '~11 01111 tJ'U r 

U lJ ld 11J n'U flO O1lil tJu r~ ~(i tJ'Un lnu; 11Jnulil uml 1J8 00 ~ flfimn 'ua ~ 9'I\Jlfl~'V6lJ1la::a'\J' \1 

1 
'

" 1 tI ..~.. "'. '" l' .. ,: •• fltJ 'ti'fl11lJ tlla:: 1::1'1lJ011W"fl~~lltJU l'nflnlJO'U1'111~11'llf1Na~lU 'ti''U~1'U 111flU1U1UONa,n'U 

lU''Un1lijtliiff1Ji'Ull::1111~mi1J~iltJ\J ''Un1lllarutl~tJUfl111Jl fl111Jt1f1lltU lla::OOlJllJfl11lJflMIlt'U 

..i", '" , • 
C)f~OUlla::oumtJ uoq1J 

v.. .. _¥, '''' 
011il~01111rn"011cr8\J"UJII\Jlflfl01111U\J4U1.J1.J11)Jn\J 

nff\J1 U,,1J1JW (2536) 1::~()~011iflfi'01llJ01111tJ'Uon1'1flU lf1tJ'~l1aOO1li;tJ'UrlllJ1.J 
..i " " 

ll1JnU C)f~ijm::lJ1U0114 .u'U9'lOU 11'ltl'~9\~i1 
" 1. .uulh flfl mmiltJlJfl11lJ'n!fllJ'Umll'1tJuh1'llrl~iltJU I,(U mlY11.JYl1'Ufl11lJll~lJ on 

... '" .l... 1 \lfllJlltJ1mff 11111lJl::11'lJ lla::m09'lflmllltJUt 

~ ~ .. "".ct ... .... .J.cI'~ .. "".. .ell' • 
2. "Un\ln111J fl6 O11'11~I1tJua~lJ6Y110'nnlJ'YIl9'l1tJ1J -m'w '11~IltJ'UlJ11'1UnlJ ml:: 

'" .. ,.. '" , "".. .. tI .. ..I ......· .. tI llJNfI'ti'61J umlI1tJU"fl~flum~ lla::I'n6 l1Fjll tJULOfi 1::1'1lJ011WYI '::1'11lJllfl1Ifl11::11111661l 11tJ 
, ".. ... 1..1 '" J, '" 

11 LnflO1l1'HJU t 'YI'ti'fI"U'lJU umtJl1a~ 

.., .. ...., '" 1)/4 ~. , "".. .. Q ", a nl!lw::'IJ 6~ mlnlllJ'YI \1f1 11 lin Fjlllm fll'Hfl 661U ltJ 11 Fjll tJU 1J lJ'YIlJ1'Y1' U m'n 1 fl'U 1 6tJl~ 
~ 4 ~ ~ A. "}td '~.cI "1.. . _~" .. d 111fl~ 'YI~U1YHl'V1tJ'11~lltJ\J MlJ 16n111'l'Ull11Jn\1ml1J lla::11'11JllOUaflllJatJ'U"61Jafl111JflMIl1'U lla:: 

tI .. ..i ... '" ,1' ... "' .. '" ..I "... "1' • l' " 1::11'lJn11W C)I' ~n uua::n U 9'1 n \1m1lJlJ n\1::1J a nl!lw::'YI Fjl1 tJ'UfI 6~rl 'UYflJfl1fl6lJ9'11tJflum~ fll Fj 11'6'U \1:: 

n 111 U' 1~ Iii U~ thu 1 flfl11lJ 11':: flln , U 0111'1 tJUllJ1n n11n 111 U' 1~ Iii U ~ UltJl1 6f1 fl111Jl 1 ~wfi \1 n l1lJ \1:: 
tI , , • 

tll::n6m1tJ<Uufl6U"6~n11ilfl11::11' lla::6iltll1WltJlnlJm::lJ1Un1l,jl~" fhnfl1'li'6~ I,fU m::lJ1'Un11 
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..... . .. .... ., . ... 
lf~ntn1i IY\,IlmJ a::f11 tJn1J1nt'l'1J1Jf'I fl101f'11U01~ Ua::a'm\,lfll101\llaU~ 

: "'tI ... 1 "Jf....1 tI.d tI ~.. f!! 3. lI\,1UI1 110 flU flll lf~11tJ\,11J UflUfUam ao\,l 1::fttJflllOi f111lJfl9\ fl111J nfl ua:: 

.. f.d .. ,1 flllil tJ\,I n lfl9\l1 \,I 

4. ,7\,1ftlt1ua::lh1t11., d~\,I,7\,1l1u~flllntJntJfI11lJft9\n1\,1 ua::~ulJafi~~ ,nfl,7\,1ihIflUlJ 

ua::uiltlnfJ1Jlt1 1:: a'l\,1 n\,l ,\,I 1 ~~Uftltl~"9\1 ,\,I nlJ,f~fl11 fl1::~\,1 l,r ija'1 fJ\,Ilh161fl11i, 0\,1 f 

~1~rtJ1t1t1a~1f'1~l\,l;1f'1t11::~11\,1 

5) fl11l1m~futJtJlfll~~1\,1 (project-Based Learning) 

•• .." 1 ... .. f.d.. ..,I Bluemeofeld et aI. (1991) mn111 "flUI1fJ\,IIU1J1J f1H~l\,1 flU fllll1tJ\,1 nlJfl11lJafl'lf~ f110U 
II 

1U'1..I1,rum;fJ\,IihY1\,1111J11..lfll'lfftJI(1..I utflll11flj111 ijfl1ni~tilm1J UiltlllfJ ';11..11V 11~UN\,I n9\ao~ 
.... "''' • tI ... tI.d ..... !i .d~ .. ,,"" l1Ul1lJ ua::11f111::11'1.1UlJa l1~Unt'l'l lJflllUam aV1..Ifl11lJfl9\ 111UC1~nfl1..l"tJflU~U\,I n1m1\.! 

Lenschow (1996) flrin'll "fll'n;v1..Ifuuu 1f1H~11..l flU fl111;V1..If~um;V1..Iijflllfl'i::';1 
.. .... ..... ~~ .d .. ,1 1 · ~.... tI.......... "" ... ~ 
fl\lfl'i1lJl1lJfl1..l Y1tJll1aUfl1..l UfllIflj111nlfl9\'1.11..1tllV 1..IflqlJ ,,1V11iflll ()UfI\lH l"UflllllV1..I,11iflll 

II 

uIIl1flj1116\,1U 1 'tI~fl111Jt'I'llJl1(l 1\,lflllft9\11fl11::l1 Ua'~'Hl~ UlJ a ua::U1..l1nl~ 11..lflllUlIl1fljl1ll11rllU 1..1" 

Moursand (1998) flrin), ''fluntJl.lfutJu 1f1H~11..1 flU fluliv1..If~LmVUl11lJ01..lfllllJOUlf1J1V 

~11..1 1 1..1 a fll!lOl::tlaltJliJ 9\~ a'U Ua''4 1..1 1,ru m; V1..Iij 1uflla' ijYmla Ufl 11..lflutla,j~~11..l fllll; V1..Ifllla'01..l 

., ~ ~ .. "_ .., 4 . " "..'" ct 
11..la fl1:l0l::1..I f11LlJ1..I111lJU1..I~ 011..11tJf1111Ja'::fl1fl 11..lflll\lfllfil tJ1Jll11a~lI OlJ a I La:: 1lffllU\,l::\,Illlfl1..l ml tJ\.I 

• .... ~" ~ !'! ~.. "''' 1 '.d ~ a'1uumlVULlJU~lflm1Ul1lJ nUr11..l11fl11::lf'l.l6lJa ua::llmlUNa ua~n"u'11..l"U" 

.. '" " .. f 1 ... .. ftl ""oJ ll'tflfl 1~ff1l1'i'i0i (2542) fla1111 "flll11VU IIUU f1H~11..l flU flll11VU 1 UUUlfU~'Y1 

In 1..1 flU 1,rijl;v1..I 1~a~lJ6t1iimi\l; ~ 11..1 a fl1:l0l::'I.I0~flllfifl1:l1 lhl1\l I(Ufl~l nfltlo~ tll::~1:Iift9\ft'1..I 

1f1vijfllLnuijfl'i::~u U1..I::U 1 ua:: 1,rti lmfl1:l10dl~ 'fl~~9\" 
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lJqlla q9l1f1lJ (2543) minh "m111ulJfUUU lfll·NllJ fio m1(iulJf~~I;UlJ''''(ilJlJf'nn 
mnhnlJ mnh lf1H~llJ ua::mHYOlJ9IlJlfH ~llJ~ll(lUl1111v'11'fllUanl!ItU::uuul1a1fJ1ilft ~'11' 

~(i fJ\JU 10tl11'l',j ftftlJ'~ (ltl fll61'\l:lnlJ~ItY\J(lU 'V111 '11'un ~(i fJ\J Ua::',f ~(i fJ\J1lalMJUa::lmU tl/111 
JI .... .. 

111m",. lJ l'VlJ ~llJ" 

.. ' ".. f 1 .. .. f~ ~ 1 , ,,~ .. tl1111'V1m1 (2544) nann "m1l'HllJ 11UU flH~llJ fl(l tlll11UlJ YlI1Jft (lmf1 11~11fJ\J 

'A'ffmn A'lJfl~l ua::a~~(ll1ijlliiA'1V9llJ16~91111fl1111f111111a fl11lJaUft ua::fl1111f1lJ" lftlJ61flV .. ~'-I"I~ ~ · ,"! 1 .. " ". n1::1J1lJtl11Yl"N1YlUlf1"'m'911 1J L'V IlJtl11ntl1l1111f1191(1U lJl'i (I~ lJ., 91fJ1Jfll ~tY(llJfl(lfJtl'i::'l lJ U\J::lJ 1 
JI • 

ua::'11'thmn1l1Un~I;UlJ6tjH'm\';91 ,j~11~m1Iflt:lmi1oG't:ln'::"mn A'lJfl~l ~11i1lJtl1n1~UNlJ 
.. . 

fhl1lJft';lJ9It:llJtl11~1IUlJ~llJ ua::m1lhttYlJt:lfHN1lJ lf1u111., '11 m1fl11flH~llJtY1111'iafl1'A' 
.. ~ • _!!II .. 511 'd'~!':~ ,..., 1 

llm::flUtl1'inn1l1 '11' ~t:I1\l Tlll11lJ'i1U1Jflflal1'i t:Ill1lJ nqlltl 9'1 Yl~lJ '\IlJ(lvtlua nllw::'\It:I~ fl'i ~~llJ" 

aflft1 ~Inu'i;; (2544: 27-28) milT), "tl1'i11UlJ1UUU lflH~llJ fit:l l11uUUl1d~'\It:I~flUfl1 
... ., 1 d d .,.. 511" .. _I" -- "'., r 1 '" ....... . ~ 1\W flfJ1f1n., 11111::I9ItllJ fll'i fJ\J111 lJ~a~llt:l1J{JU9IIl1 t:I\l::VH-I).lJ 1fl1111 91V 'V1::IUUU111 m1m~llJYI 

Inm::uu ua::,;1l1flll::m::u1lJtl11m~1Y1V1f1'ltYfI{'lJfl11ffmn A'lJ111fl11111 fl1111\ll~ \llJ'A' 

oG' t:ltY111lnlJt:I~flfl1111f 111t:lfl1111f1111j"'1U,j11'\1116~" 

.. '" ~ ~ "... t 1 .. ... t~ .. 1111l1lJ1I IfI'V::fll1f1 ua::flW:: (2548) tla1111 "m111UlJ,UUU fl'H~llJ fl(l tl111'iVlJtYllJ 

flUfffl1l11~t:lfl'lJl1UoG't:lfl1111f111,j a~111::~lIi'11lj., A'1U,j1Ufll;UlJlt:I~ "'1uiiflUm~iYlfJ1ff1tY9I{ 

lf1uijfllt:l1\lUV ua::~I;U1'1i1t1JlnlJ~11't11tJln1l1" 

" "" _I ... t 1 ,'" ... " \llfl'\lt:lfl1111'\lH9IlJ tY1111'iatY11Jfl111111111tJ'\It:I~fl1'ilnllJ ,11UU flH~llJ A11 fl1'i1 'iVlJ 1 

1 .. .. t~"".. 511 ~ l' "".. ,~ .. .. t , uuu flH~llJ fl t:I tl1111 UlJ, YlIlJ lJ~11 VlJll1lJUlJVfla1~ flU 11 ~11VlJ 9'1la t:lfll'WlJ t 9Il11fl1111tYlJ \l'\lt:l~ 

~il tJlJ 11a::tYllll1atY! 1~t:I~flfl1111r A'1tmlJ1t:I~ ~il fJ\JtYllll1ail vlJf'I1lJnlJ fl'lJfl~l un'ut1J11l'lJtl1nll 

lfl'i~~llJ l1t'1tl111~fJ\Jfl11111 .u t:lflfl 111 lJ ~,'" \llflfl11 fftllllfl'lJfl~l ijl1ij nll lilJ 1 ~~nlJl1t'1 ::nlJ 1 lJ tl1nll 

n\ltl1111 1 fl1 H1lJ l11'unqlilil1111U 6lJ \l::ll1' u~fl11ilVlJl"'1tJ9IlJlt:l~ ~~lnlJ~lJ!llJ~lht1't1J llJ 

fl1'ill UlJ f1 lJ t:llJ1flll 
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- , 
Edwards et al. (1993) '::1Jil~.uUflu\.Im"'hluun\lnnlllu1f1H~lUtltlmrtu 4 ,::tI:: it 

-n1f'", i~il 
... ~ '1 !it ..; '" 1 " 1. 1::tI::lfl'tlllm'11~uNU1'U1~ flH~lU (Preliminary Planning) llJU1::tI::YllAnUa::fll Y 

l1a11umnJA'ltl 1~tlfl'U\11lf1"tltl'::1~uiltyH1 Ua::ftAmtlnlf~tltll::1~Uilqflf1'h\1i'tJth 1tll~~lU 
., - ~ '" • !'II J! 1 ..; '" ." · ... tI ~ ., " \171Jtltl1n::lllt1mAn \11tltllllJUrJlft'Utl Ul::tI::u'nYllAntl~ llll l::ft'UnUW tlltll\l1ft'Utl\11"tl 

..;.. · "'. 1 .. · 'I ... t 1'" ~, .,. "-~ __ I '" il "'. ,u./ 
YltlATIAnU1~ft'U \l Ul'I::llflWtl1 LUnnlltlUt AtI1JlflWcr1 unntlAmtln\1".l'Uvul'::lAU qjHlA-Mtl U 

., ~ tI '" il ....!I ., ~..; ~ ., tI "'1 ..... tI • ., '" 1) \11'Utl l::lAU "'\11 tl1n::lltl11llflllftU1ilnfJ1'Utl~nU l::ft'UnllW UY1f1 1::\l11U"tl~lAn 

• ,,'" ... J! ., '" ~ "" "',11 : • ..;., '" ~,1I ... tltlHUtltllAntl1n::llfl11llT~UltltlnU\11'Utl lfttllAn\l:: "ft'lll11afl~tl1mlllntl1nU\11'Uf) " 2) llnl1 

• r ..., .I 11 . ",11 11. ... " '_1 
ft'~1ft'1llYlnll::'nU!lU "lUnlltl1Utlf)m"tlU " ua::"lU\llU1U Ua::fl1'1J'W1nll1Y1f11~"l 1"1 lJ 

• .. ~..!I •. ~ ~ tI:: "'-~-1... "' __ -1 .......; 1"'" ,1"1" l'VU 1Y1Ulf1'lft'm fI.ffiJJnnm 1ll1ll1la::"a 3) Wl'IImn::lAlfiIqjH1 tl1l1JflWfl"ll1mt'tf}YI\l:: \1lAn " 1'If 

mnlUmlffn1l1I(ufI~ltld~U'f)tI I tYUA1,.f ua:: 4) lf~tltll::l~uil"'H1ft'lll11al(ufI~1 H;f)YlAft'f)U 

lu h~1~tlU1Jlnn'h~'tlti1~U'lU 
... "1 "" ., " ·_1 '" il ,11" "' ... 2. 1::tI::11ll~U flH~lU (Getting Project Start) lllf)\11"f)lJl::1AU 'lim ",Unl,tlAlatln 

1~1 fl1,j~a1M'u~·nmai'~lM.I.Qijlfl;miumatn4' \1;tllM.l.Qijfl1l1JftA (Cm::qt ~) lAtll'* 

"" 1 ~ · .,:. ""11. 1 ~ nln::Allft'lltl~ Ifttl11~UNU U011"n1l1 ua::l1llnUfI~fllmll 1'n0f1U\11tl1~f)U AfJnUllUft'OU 

1 J., ~ odd ~ ... c1 .. .,,,.aI ... ~ , 
Ul::fJ::Ulln\l::llJU1::tI::YlIAnYlUYl1utll::ft'U011W1AlllnfJ1nU\11"tlYlnla~nn1l1og 

-3. l::tI::~hlilu lflH~lU (Project in Progress) 1::tI::iltll::ntlU~1t101laUft'OuI(Ufl~11AfJflH 
., .. ., ~ "" 11 I' " ..; '" '" " 1 ".. ~ tI·· n-lln\l::l1011Y1ffUnnll11fttlf1Ufl"l1\11"f)l,Ialntl1nUH1'UtlUa:: 'lfn\lmlll"a ::fl1~"llYU nll1lA O1'I 1..1 

. -
O11U1::~lli O1'Irltlfff1~ ua::n\lm1llYl1~1Y1fJ1f1'l11f1f 1';1..1 O11Y1Aatl~ nllY1A110U9h~"l lU1::tI::u 

l~ n\l::'~ l' Ufl11ll111a::tl1::11U011wlHlhnnnUffn1l1 1 UlflH~ll1 ij nllY1Aft'tlUft'mM !ll111a::ui'uul ~ 
. -lln1"Na~ll1itti11u 1flH~ll11l1'1~lINal'h~\l 1~n,jn\l::l,*l1a1ti11flH~lUl\,l1::tl::ilUl1\,11l1n-:hrlm::tI:: 

-4. 1::tl::11ltlua::tlnUllfJNa lflH~lU (Consolidating Project) 1::tl::iltl1::ntlu~1tI011lf11tl1Jnl1 

d1\1i'mhL11l1tlNa01lffn1l1 '\,llflH~ll1'u1t111UU~1~"l l';lI O11111'l'A~ nlliAilYll1rrnU nl1111ifl 

""l""tI · ~ ""," .. ";,,,.1 "" "'.:.. " lfttl lfFj nfl1f)~ fl1tl1\111fJ lla::lfttlll"l AWNtN1l111a::n\lnnllYl\lA"\,I Wtl11'l'nft'lIn\lnl1ll11a1 

1~nlla::fl1\l::11lln\,ltl1::1ijuNanUllfJ\,If~'~\lln lflH~lUlla::11~llN\,Iti1\11'uffn1l11ll1fl1~~lU~tl'U 
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..... ~ ... .I,! .. t 1 
Katz ua:: Chard (1998) 1::1Ja~mln11lJfllfl~"U UYJfl"U9ItlU"tl~fll1l1f.1U~UUU tlH~1U 

" l~f.luthtltlfll~U 5 ntfl11lJ t1~U 

1. ii'fl11lJfll1\391'lOa'UflUl fll1\391'lf.lt1UflUll~uii"fl11lJ~d1f'tVlJlfl l"n::llllJl~ 
., 1 1 .1"; -".., , !.. .oil, ." flU"9IIUl tlH~1U 9ItllU"1::\3~'lf.l UDflllJ\,WUfl11lJfl9ll11U11lJflU WrUl1t1U 111tl UflqlJLaf1C1 

• , " " ., - ,1'",: ,J • JIlt ~ • , 1 ~ if 1 r.;Y1tl 11l9lfl"W1fl111Jfl91 "9ItI~"U ua::Y1tIun l"lJtV1119l~'l U flH~1U 11lJa~flUl ~ tlflla' 

'lfl~fl '~Ua'9I~tltlflnl~fl11lJft91 ua::i'uftl11lJft~"tl~«gu 
'" .1-.... AI., ~ !II" ";!'I 1 ,"" 2. fl'm1lJfll1lJtlU9I~1Utl1tlt'l'UllJ 111tlfll1nrrUnmn llJUfltfl11lJnllJ~ tlfllt'l' 11l~fl 

'~i'UU1::a'Ufll1W 911 ~ '1flfll1m::,h fll1ijugd'lJiultlu1Jtltla a ~"tl~ ua:: nlJD~fll1' unrru 

~ ..; • ..; .,,," ,1'1' 11" ..I.,., ~..;~ .1"-
nflllla'01Un9lH'l n,,::m 11l9lfl "'lUtl'11"tllJalfltl1flU111"tlflnfllll fll1lJ{JU9I~1Utl1tla'UllJ 

;~l~U ltlflla'~l~fl'::'~l'ttu ,~~~ ,~~ '~d'lJNa' '~~lJfl~U '~;lJ1a' tlUa~~a'u', ;~l~ula'l1tlu 
fllll1utl~1n9latl~ ~~fllniH1Utl1tla'UllJ 11~tlfll1nrrUflflllltlntld'uU1nw lHllf.1u 

3. n\lmllJflll111la'Utll~Un\lfl11lJ~l~flrllt1ntl~tl11lJf mllJl"lh ua::ul::a'UflllW~ . " 
ijliif.l1tlUlf~tll9loll1la'Utl'U1UUUU9h~'ll~U flU1~ flullu flllU1::AlI! fllla'r~ fllll1a'~~ flll 

rtl~l"a~ ua::gu'l 

4. ii\lmllJflUllutl~l l~uii'fllllJ~l~fl '~ua'~111mllJftldl~11alfl11alf.l 'lflll11rl~"tl1Ja 
UJlJIJij l~U "tl~\l1~ ua::YJ;\tllJij l~U 11U~Utl ~tlfll1l1f.1Ul911~'l n\lmllJfll1I1ufl~1\l::lh'lfaRfl 

'~iwlm11Jln~1""fll191~'l ~~~tl~tlulf~tl lIa::a'Uu~uflnli~1U'U lflH~lU'H'Ullq 
l{ll11lJlt1 

5. n'fllllJfll1i~IIa'9I~ I~Un'm1lJ~l~fl'~1l11a'UtlHa~lU~lil1tlH~lUtltlflLHtllI"; 111'1:: 

lil'lf1Jfltla9h~'l ~l~fJ1"tl~ l~U «Uflmtl~ fll ,~tlU'l ua::«a'uh '~'''1'\lfll1l1fJuflu lflH~lU 
.: ,J !II. -s ., .. ," , 1 1'" '''lJlJlfl''U ua::'lJUfll1U1U\'Utlfl11lJ"ll1\l ua::mllJtl1fllJlJ '''tl~'~fl U tl1~ Ma'1U my 

n \lffllmf \l::i J' U 'Ul~aUt'{ ~ 1flH~1U 'Ul uuuuw,rij nllf'ffm' flll 11 a'~~ Ha~ lU flU U n~~ a::m 

unUlna'lJ~;\ fllla'li9lHM1U 

II • II tI 

lh::ifJ ~1W ly;\ (2538) Ia'Utl'liU91tlUfllllil lflH~1U1nf.llrrla'91fndlflqJ 5 'liu t1~U fltl 
! .. 1'~ ...... tI A..I~ ..... !II""" " ...... " A 

1. "Uflllfl9lUfllJqJ111 111tl111"tllltl~nnfllll UmlfJUfl11'lJU~fl~111"tl ua::latlfl1111ltllltl~ 

..; ~ l' , t .,... ... !II tI. ., A 
n '::nfllll" 1fJ91Ultl~911lJmllJffU , ua::mllJtlfJlfl ~ "tl~U ml fJUItl~ 111 tlflltll\lllJU~fll11U9I111l1 tl~ 

." . 
'

" .,,, "1"'" 4Id .. .,,, 1 .. !!., ~.,,, &t .,., 
111alfJ111"Vlla1 11Ufll1fJUlaVfl 111"V flH~lun'::nfllllUUm1IlJU111"Vnl11lJl::fflJflm::~u 

fl11lJl fl11lJa'llJUa"tl~u flll fJU nllJUa111Itl~tl~l1m~umWlJl 'flu fll1ftmn'~ ij 1::fJ::nal 'Uflll 
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. 1" d,~ 1 _ .. J! A:,~ - A ~ ~ " .. A ~ 
n1 luhln ~ 'U01l'flAlf1'UOll'tH'U'Uon ~ll'U1fl111JflA~lml'O~l'11f1lfltJ1"O~fl1Jll'O~flfllt'fO'U 

\llflO1l''''Ufl~lLOflt'fll'~l~'1lf;O~lfl 'tI'Jf1J~l'Ullt'fA~ 1flH~1'U1f1tJ1fflt'f~f~'~ 
II 

2 'Ii'UflU1'NllMJfl1nil 1flH~1'U 1l'fll1tJ'U~:9i~1'NllMJ1'UflUfil1flH~1'U 1mrflll'l~tJ'U 1flHl'N 

·-·~l 1 · "~.r.:! Ad. ..~ • i1 mtJItn flH'\l~ fll~1'U1t'f'UmlOO"NntJfllJ1m11 ll'CO'\Jf)f\111Illf'U'JfOULa::fl'1ltJ..WUl ru'Uflnflllf'UA qptl 

1Aqtll:t'f~ti' "01Jl"~"O~flUftflln 1i~hLU'Ufln 1h: 1fJ'nr~~: '~i'1J 
II • 

3. 'Ii'Ufl1l'AllU'U01l'fil1flH~1'U 1l'm1tJ'UtH~ofil1flH~1'U 1AfJtlQllii~11JllN'UAllU'U~1'U ;i 
, ,,. "d ~ .1......: l' ~. d .. ~.~ ~ 

11~ 1a1~lf'Ul '1Hl1J'Ufl1l'IJt11JA~l1J"'UAO'U"O~ flHn~flN1Ufl111Jllf'U'Jf01J"O~Onll'tJfllJl'fllllU1l1 

lrt'U01l'l~1Jl'11Jn1J~OlJa flnt'ffl~lf;oflntll':~lIi If;Olrt'UflntlQu~flnflAao~ ll{\1ll~\l:lrtU 

lfll'~~l'Utll'::lflfl 1A O1\lij flUltl~tJ'Ulltla~lf; Ol~1J~ 1J~lfllLN'U~1'U~1'N Hl1 'N td OA llu'Uflll'fi 11fll'~~lU 
~ : ,~" ... .." ~" " fll'1Jtl1'U~11J"'UAO'U tl"tllJalla:1lml:::lf"tllJaua1 ~tl~lltlafl111J111JltJ"tl~"tllJalla:t'fltlNa 

flnfffl1l1"''Ufl~1 

4. ,f'U O1l' l;itJ'U nfJ~l'U 1 rt'U O1l' It'f'U 0 Na~ l'U" tl~ O1l' ftfllll"''Ufl ~llrt 'ULO flt'f1l' 1 i4 tl tl i1J1fJ 

1 ""A d : • 1 i1 ~~ _. - ~ " "" • . 
11~tl'Ufll'11Jl'lfJa:ltltJAfI~lf1JA"mflnfl1 flH~1'U ty111flnfl1l111iAll'U'UflunfllllflUfl11 "tllJa~'N'1 

~l'11Jn1J'~ Na"tl~01l'fffllll ~atlA\l'Utll': 1tJ'lfu ua::~tllt'f'UtlU'U::~H'1\llflO1nh lflH~lU 

111 O1l' l~ fJ'U l'lfJ~l'U 1m ~~1'U1f1tJ1fflt'f~fiju'U1f11~ 1'UflUl~ tJ'Ul'li'Ul~tJ1ti1Jfl1l'1;itJ'Ul'lfJ~lUNaflU1 ~ fJ 
... .. ~ .1 ~ A 1 A ". 1 A "~.Id ... • 

fllnfltJ1fflt'f~l' 'lf~fl1l'IJl':fltl1J~1fJ 'lftl flH~l'U 'JfO~n1 flH~l'U 'lftltll\l1l'fJflul'fl1l1 1Jflfl~fJtl 

~1Jllla::fl111Jthtity"tl~ 1m H1'U 1~qtll':::t'f~tl"tl~fl1l'fffl1l1fl'Uf\'~1 t'f1J1J~!1'U (O'lij) 111~htU'U~1'U 

Na"tl~fl1l'fffllnfl'UfI~l t'fltlNa"tl~ml'fffl1l1fl'Ufl~1 .u'Oli'l''Utlll'U: lla:LOfli'l'n6'l~ij~ 
: ~ ~'''~ l' " d ~, ""A ,,, ... ,, " , 5. "'Uml'ui'l'~~Na~l'U l1JUflll'li'l''UtlNa~l'Ufi ~nfl1l11'1'Ufl11ri1ll'\lUa1 l1~tl'U ~l'1Jllla::l"l \l 

tl1\l ~fI 1 'Ul tlll1Jmh~'1 l'lf'U O1l'~~Uflnff01l' t'f1i~flll' u t'fA~tll':fl tl1Jflln1fJ~1'U tllmtlri1 

1'Uflll'~Aml'Ui'l'A~Na~1'Uflufil1f1H~1'U1f1tJ1ffli'l'~f O1\lm::fil '~'Ul'::~1Jmi1J 1Hn fJ'U l'::~1J~~lf1f1 

" "" .1'" d .. d" 1 \llfl"tlfl111J"1~~'Ui'I'l1JUfli'I'luml'\l~ml'l'ifJ'Um"i'I'tl'U~11Jll'U1f1Aml'1l'tJ'U11l1J1J m~~lU 
• II II 

'~"h lrt'U01l'~flflll'l1tJ'Uflni'l'o'U;itll'::fltl1J~1fJm:::1J1'Uml'i'I'tl'U 5 'Ii'U~tl'U '~llri 1) 'Ii'UflUflfl 
, ". , 

llft'i1 ty111lf;tll11~tl;i fffl1l1 lrt'U'Ii 'UAtlu;i1l' fln fJ'Ufl Alla::l~ tlfl111.u'o;i \l::ffflll~100'Ultl~1iI11JfI111Ji'I''U 1 \l 

" " , " 
2) 'Ii'Um"11~l1N'Umnh lf1H~l'U lrt'U'Ii'U~tl'U;i1l'fll1tJ'Ul11JtiU11~UN'UflnA1lu'Uml' 3) 'lium'i 

II • • 

~i1lu'Ufll,."th lm~~l'U l~'U'Ii'U~tl'U;i1l'fll1fJ'Ul11Jti'Ua~jjtl"th lfl"~~1'U~l1J1LN'UAllii'U~1'U;i1'NHri~11U'1 
:: d ~: ~"d ~ " "1""A d 4) "Uml'l"fJ'U"lfJ~l'U l1JU"'U~tl'UfI~1"fJ'Uli'l''U6Na~1'U''6~m''nfllllfl'UfI-Jl lf~6'Um-11J11tJa::ltlfJA 

" " tI. 

,r~l11JA"tHfll'ifillm~~l'U lla:: 5) 'Ii'Um'HIi'l'~HNa~l'U l~'U'Ii'U~tl'U;i1l'fll1fJ'U'~111Jn'Uli'l''UtlNanU 
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~'~~lflfl1~flmn~Ufr~l 1~tlijlt.lUtJtJ"tNfl1~1h'ft'UOfllH1U'~ .. n\1fl'Halt1 'YU fl1~i~ilnnt1fl1~ 

fl1~ft'li91 fl1~Uft'~~t.I~::flOtJfl1~ntl~lU~1t111"1 

.. 
1.3 .u'Uflf)'Um1~flm111[J'Um1Uf)WUf)~lt.luuum111[J'Um1Uf)'Uli~Naflllll't 

_I ... . ....... , e'!!J .., e' ... .I 
llJutJtJfl1~,~tlUfl1~ft'ou'Y~flarlfl1YC ( YCcrJ~tI "uanrlU Ua::flW::, 2549: 62) YC~Ul"U 

"lflfl1~\!~Wlfl1~UU1fi~nl~fl1~flmn 5 uU1fi~'~1~1fJnU '~un 1) fl1~'lfJuf\utJ1tJn~1~ 2) 

fl1~11fJuiutJtJfhntJ9IU10~ 3) fl1~'lfJUiutJtJl11J~0 4) fl1~11fJUiutJtJl11JnU ua:: 5) fl1~11fJui 

1 ........... '_1'" ~... _I ..;" ... l""'" utJtJ flH~lU 'If~UU1fl~~~flal1Ul lJyc~ul'1Ju'Hanfl1~"o~llJutJtJ'1 nlUUfl1~YC~Ul 'H~l~fJU 

'~a~~ot1iil1~"l ~ lUft'mufl1~w"l ~ ,\40 lH'ft'11JUmllfl111Ji1Jl If\unUft'!l~;iu~lu~,~ult11i~~1J 
1rlqt1~::ft'~ti',,0~1t1utJtJfl1~11fJuflnft'ou,i~fla9lfl1YC i~Ul1Jl"ln'H"flfl1~"tNlt.llltJtJ'1 

..;. "l ""... ... t :':II _I _I'" ....... 11 ... t· ... 1 ....l ~ 
n~~'u U 'H~'~ fJU1~fJU t ua::HflHUfl1~lJ{)tJrlfl1fJfl1~1'l'fJU t'l'11Jnu Uft'fI1YC,,'l' ~tJUYCU!lU"tNlJ1!J'Hl 

"tN'll1J'!fUff~fl1J~l ~ IIa::ijfla~lu lU"nllw::fla9lfla"tN 1m ~nn 

"1fl11U 1fi~ 'H" nnn IIa::1rlqt.l'l'::ft' ~ti',,0~lt.lUtJtJfl1'l'11fJU fl1'l'ft'tJu,i~ fla9lfl1YC 1h' t.I~ 
" "" II II 

nUnl'HU~'liUrltJUfl1'l'ft'tJu 4 'liUrltJU fitJ 'liUfl1'l'lrllfJlJtJ1tJnrll1Jft'fI1YC"1~ 'liufl1'l'~·uihH1JlfJ 
" " . 
'liUfl1'l'1HUfluua::~h,ilu nn ua::'liufl1~~~m1Jlla::t1~::&ijufla ~~t1nn{) lUUflufllycn 1 

, " !!J ..." ( YC'tJ'l'fJrlUalH1U, 2549: 64) 



33 

, " 
11lf1Un"ii 1 nnitll\n.uunn';fJUnl1a'OUI;~Hii,unYt"'ln1f1Qth:a'~ft"fHltJUtJtJ., 

n11illlln1lfil;enu;1\.1f{iu{1i,lan ,h'::nou.(lo n11n 

inll::n11I1trl~'HlItTfltr'n/rrf1~fll111f inll::n1111f11'l::,f lIa:: 

IIKiltll'H1 inll::,mnUlllla::n11'Sotr11 

n11illl\.l11lfil;O\.lIi'J\.Irl'{i\.l{1i11an tJ,::nou.(lo n11n 

inll::n11I1trl~'HlItTfltr'n/rrf1Ull111f inll::n111flla::i'"n11 
t Ol .. , 1 1 .. 01 .. , fll111 to lInll::lI1nll01ff1tr9111I1a::llIfI \.I ao lInll::n111Ifl1'1::'H 

lIa::IIKiltll'H1 inll::lI1~tl1111I1a::n11Sotr11' 

n11illl\.l11lfil;O\.lI;1\.111uu{Vnmv I;U1VUVtJijU'ft '\.1'1\.1 

n11'li'J\.I iftfl 1'HU ft"trr1~tr'nfl n1l19111!l\.1l1a::~~fll1SJli'J\.Ilaff 

n11illl\.l11lfil;O\.l1lfli'J\.Iitr11111a1'111ftQ~ Cl'rUCl''n,(i~fllI 

1,,0,h~l\.1I1Uuli'J\.I;;1II1a::trr1~lflfo';10 nfll1110flll\.l (a~oln 

n11'illl\.l11lfil;o\.lIi'J\.Irl'{i\.l{1i11an tJ,::nou.(lo inll::n11 

1flla::i'fln11tl11l1f inll::lI1~1l101ff1a'91;lIa::llIfll\.llav 

inll::n11'1Ifl11::,flla::IIKiltll'H1 inll::lIl~1l1111I1a::n11aotr11' 

n11illl \.I 1 1lfil;O\.lIi'J\.I11U\.I{Vl\.11'V I;U1V1'VtJijU'ft '\.1'1\.1 

n111i'J\.Ii1l19111!l\.1l1a::~~fI11111i'J\.Ilftft 1,1\.1l1rith\.l1111 . 
1i'J\.In111I1a::v~fi\.l 

n11ill\.ll 1lfil;o\.l 1 lfli'J\.Iii'n~1"'\.In111'"u 1ihY\.IR 

;~ .. '" "'11( ,,\.IlI 1 n"'R1U1IU1U'rlR111C1'Il'ftt1~ flUr;Ja'O\.l 

-. 19II;U1I'fI'H111'Ha~n11'1;u\.If fo~a'Hfoi';U1V1tl1 

-5\.1~ 2 m1'i~l~nt1l1U '"oil;O\.lfhH\.Ifl 

,"*'H1I1U lIa::"omhfln111;fI\.If ISonotm'UJ 

HfolflH~l\.1~91lHI'\.I" lIa::lllltl'\.ItlOtm'UJI 

1 . " "..: "" .1" ~ flH~l\.1910Fja'O\.llla::FjIYfl1Y1tl1l."tllJmllfl 

: ..: '" .1 ~ 1 I( ,,\.IlI 4 m1'RRR111"a::u1'::',,\.INa~nl fl0':1a'O\.l 
1(": ." lIa::':1IY01Y1tl1'111n\.l9l11'a'tlUnl::U1\.1n11 

1i1~l\.1ifto\.llla::il;01Y1tl11111n\.l~fl9l111I1a:: 
9111'1ta'OUfl1111KllH111,,0~Na~1\.1 il;o\.l 

tJi'UtJl~IIN\.I~l\.1 il;O\.l9haU\.lmn\.l"Na~1\.1 

inO\.llla::il;U1Y1tl1tJl::lii\.lNa~l\.1liio\JflU 
JI ..:. IU 1'H 11 lOll n1H \.I fl 
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" " .uuf\tlunut1tlUf\lult.1"tJtJm~i1fJUmnn)\.u;~Hnf\tl1" ij~lfJa:a6fJft fl~il (,,,,~6 

iiu til i',nJ, 2549: 146-147) 

:.1 ..... .. .. ", ..... 
DmJ. m1Lf\~fJUtJ~tJYlf\lUt1tl1"'H: m~L~fJU, ,UtJ~tJTI'H (Prepare Real Learning Context: 

Situated Learning) 

". " .., ... ..,Jt ... f·'" ... f ' • .ID!ll..2 m~f\~LlJll1UlfJ: m~L1fJU LLtJtJmntJf\ULtl~ LLa::m1L1fJU LLtJtJl1UUtl (Set Goals: Self-

Regulated Learning I Cooperative Learning) 

flTl1Uft (Set) " ."..,. , ~t'I'tlU'V1fJ~L~fJU Umlm'HUft1ftll~'HUltJUa:: 

~tltJ~lfJmlL;tJuf 
• Latln (Choose) ~L;fJULatlnn\lm1U IlflH~lU~f\ut'l'uh 

U1Lt'I'Utl (Present) ".... 1 ' 11 ,,~ .4 
~L1fJUU1Lt'I'Utl flHm1f\tlr.lt'l'tlU"a::~L'VtJ1'VlqjL"tl 

t.I i' tJllt~ 

" . iYru m111~LLHUUa::~hLilum1: m~L;tJufutJtJ;1ULLHl1U"a~ 'Hltlm~LltJufLLtJtJ;1unu 
(Plan Working Process: Collaborative Learning) 

,h~lUmilJ (Group Work) 

L1tJUl (Learn) 

".::1 " • 
FjL1tJULLmnqUn11T11~lU 

~LltJut.I~,j~n11LltJUl;1ULLHnUl'ia~ 'Hltl 

n11iitJulutJtJ;1UtlU lfttJij~t'I'tlULLa::~L;tJ1Ylqj 
fhtltJ~LLa' lffllUU::Ul 
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" . 
.uun 4 fl1~9i~~'1JUft::1..h:aijuHft: nll11t1U1UUU lflH~'u (Follow Up and Assess: Project-

Based Learning) 

~l1V1'l'6U (Check) 

9i~~'1J (Follow Up) 

1.Ji'1.J1..Il~ (Revise) 

Ha~ (Produce) 

th::,iju (Assess) 

11" 11": I., 

'J'1t1UUft::'J'Ytl1Y'~~11JnU"l1VtI'6um::U1Ufl1~ 

li,~,u 

etl'6U"ft::el;t11Y'~';11Jtlu9i~~'1Jfl1'1J~'11111, 
"6~Hft~'U 

el1t1ut.li'ut.ll~UHu~,U 

e(lt1U~htUUfl1~VU'~Hft~'U 
" tId 1..1" .... Fj1'l'6UUft::FjLYtl1Y'~ 1::11JUHft~'Ulntl1.JnU 

l1~hl11J't1~fhl1u~ 



1 "''' -2. ).I UfI"UflHI1QflflUl 

1 '" " 2.1 ftll).111).11U'U8~).I UfI"," 
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lJ lunrnl' (Concept) "HtlUfhm\l1 'noiifl1llJ11lJlfU~tI'ltlU11altJtil lYU fI'lllJfl"'l"'ltJOO" 

d'~tltJ lJ luml't lJ lUfl~ 11;OlJ lUlJ~ ihrt1fl11ftt1\1lua::\rt11Y1fl11"A"hffl'lllJ11lJl0'll0~lJ lunrru'H' 

, , 1"'''. -M" Morse ua~ Wingo (1955: 249) t1an'll ''U unf1u flO ml'tfl1~a"hJtytyl1110UllJll1lJ 

~ J! ~ 1 f tJ .. .I. JI" ., nut11'1''lWI.IU "0t1U'II010fl'lllJ 'lt111alo'l 1~1'I'tJt111WnlJfl'lllJflUl0fla~t1U" 

.. ..~..... , ., 
1110111~t111WnlJat1\1W~lDl'tl~1'llJt1U" 

Good (1973: 124) milT), "lJ lun,ru ftf) 1) fI'll1Jfl"lhflqJ 11lf)d'tyat1\1W"0~1Y1UtJl~t101J 

moomJtlJd~n1lrna,,,,u~urqlJl11fll'tlf1V 2) fITl1JfiAlihnh'm-nmnrl'l1J ~mtltJ1'l'01Ut111W 
~ .. .., .. d d.1 
mlt111' 1110'l"'1 ua~ 3) tl1l1Jfl"l11U fl'll1Jl11U 111f)1J uml't" 

Woolfolk (1995: 286) m;1")-:h "1J1unf1tJ ftf) mi1JtJl~1Iln'llf)~l11'lt111W tl111Jfl" 1P1fl 

11l01Jflfla l"lJ'~at1\1W~fl~ltJflii~" 
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qi9lllu UfJlJfl1 (2517: 17) mil'l"h ''lJ hnif'!u flO ll'U1flfl'Han~111iifioa~ 'fla~'Hd~ lflfJ 

"!II'" ...t .. ..l '1'1 ,~:'..I!11 .,.. • ., ..I , 
lnflllJ'U,u"ml"llflfl'\l'U l'U It'UO~ln''Ol1~'U'U tW~llJ'Ufltul1lJU" 'H10anl!ltu::nnn:: .~ll9la::fl'U 

Ol'l t'I'!HlJ l'U nf'!u'\l fHa ~lftfJ1n'U' A'1l9lnfi1~ n'U" 

11::,yfJ ~ltu 1'V~ (2537: 41) minh ''lJ l'Unf'!U flO fl11lJl.r1h lflfJtI'ltll~fJ1nUa~lfla~'Hd~ 
...t .. .. ,~., tI .. ...t., ~:, ~. ... , ~ :, 
'YIlnfl'lnfllH1~lfl" 'HHI ",U 1::tI'Ufll1tulnfJ1nUl1~'U'U 11111'U1fltuanl!ltu::91H'l '\l0~11~'U'U 

lJ1t1,::lJ 1al,r 1A'lfJn'U 1 ~ 'U fl11lJflfl 1 flfJfI'1t1" 

tti'U~ 1f'!1111'U'Ull (2538: 88) mh1'll "lJ l'Unf'lu flO fl11lJflfl fl11lJl,r1h '\lO~lJflfla~ 
..::C ..,' .. -'... • II"! ..... .. 
lflfJ1nutr ~'\l0~ 'H101'H~fll1tu"1~'l tW~'YIll'HlJflfla'U 'UfI'llJl1f1t'1'ltlnlJanl!ltu::l'HlJo'U 'HlOlltJnlltJ:: 

. . " 
anl!ltu::nll"ofiHl';~fltu fl'lJli;j'\lO~tr ~'\l0~ 'H10l'H~flllWU'U 'A''' 

, , 1...... ¥ "'1 .. d ..... 
m'V1 1I11lJ1 (2543: 44) oa1111 "lJ 'U'YIf'!'U flO fl11lJt fl11lJl'\lll' fl11lJflfll'H'UlfltJ101J 

a~lrlfiH'l ~iiaOl!ltu::ti1t1tyl1lJn'U "HnuutJllJ'H10m;mntucr1~n1'H'Ufl H lflfJlJ~l!I6f1'llJl1fl 
" 

i'u lila:: 1'111 1 'lJ 1 'Unf'!'U"'A'n~ l'Ufl11lJ'HlJlfJllflulla:: 1 'Ufl11lJ'HlJlfJO~H" 

'11 0'11 0fl11lJ,r 1~~ 'U fl'l1J 11 fl fl'1 tlfl111J'H lJltJ'\ltN lJ 1 'U"; f'I'U .., A' -h lJ 1 'U n trW fi 0 ~ ~~ l~ 'U 'U llJ1in~ 

llfl'fl~1Mll~'UO~fl11lJflfl fl11lJl,rlh lflfJfI'ltll~fJ1nua~lfl a~'Hd~'\l6~lJflfla ~~a~t!'U61'ill~'Ui"Q 
1'H~ flllW fll101::lh 'H 16fl11lJflfl lflfJli'ifl'ill0nl111 ~lfl" 'H10fll1 'A'i'1Jtll::fI'U0l1Wl~fJ1n1Ja ~ 
" . " 

u'U'l 1l~1Haol!ltud1lJ 'Hlm'Ol!ltu::LU'Yil::"6~tr~'l U'UlJlt11::1J1al,r1A'lvn'Ul~'Ufl11lJfifllflfJfI'ltl 

"O~~~'l t!'U 1~6'fl~111'U060m~'UmilJ 1~'Ulh::lt)'YI i~iflJ 1 'U";f'lul'U~~ lfl~~'Hd~"6~lJflfla lfl'l 

6nm ij t) 'U 'H lOll" o~ 1~ n'U "llJllfitl 'I:: fl'1J 011 W lla:: ifl1l'ii'\l t)~ll~ a:: lJflfl a 

l v' ... i lvi ....... 
2.2 fl1UJ11lJUJ"fl.:JlJ lHlftOUflH1fltllftU1'VI'llla::lJ OUflftOUflHti'lW1flm 

f '" J AlIt. , 

).Il 'U'YIft'U 'YIH 1 'YItI 1ft 1D'fl 1 

Klopfer (1971) O~l1'h "lJ l'U";f'lU'YIl~1'Y1fJ1f'1lfl'''{ fit) a~~I~'U'UllJ1InlJt1'Ul~'UF-Ia~ 

, AlJ1\l10011ffOl!llt1'I1tlQ fll'IW 'H 1 t)fl111J111J~'U 1~1~'l ~ ~U 01'Y1fJ1f'1111"f1A'Yi1J11 1J 1 'U";f'lut! 'U 

iitl'I:: lv'Vul'Ufl1'IffOl!l11ao1i'I'I1J'Vl~" 
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.. 1 ..... Q "4 ~..;~ 
Sund ua:: Trowbridge (1973: 17-18) f1a1111 "lJ 1..I11fll..lYl1~111t11fl1t'1'~l' flO fI~l1l1Jl..I 

..;....1 . l.J!tI ... ... ~ .!f .....; ~ tI 
1..I1lJnl'lJ111f1~"1..I"'1f1f11l' 'JJ 1'::t'I'll1t'1'lJNt'I'nmn fI~1fI9l1~Ql1l1Jl..Il nl'lJ (Concrete Objects) 

• .. 4 ~ ~ ..;..; " ... • .....~ ~ " 
lW 1']faa 'H1'Ol1JUfl~111f1t11"O~f1tJfI'i::tJ11..1f1U 1'1fl..l fI'i::tJ11..1f1l1't'I'~1f11'l::'H1'11t1Utl'~ 1lJl..I~l..I" 

.. 1" tI.. tI • Jacobson ua:: Bergman (1999: 120, 130) f1a1111 "lJ 1..I11flU111nl1t11fl1t'1'~l' flO 

Q..I..I y. ... .. ... ... . • tI .. Q .. 

fl11lJfI~111f1fJ1"O~f1tJt'I'ml..lflUW111U11'lJ'lf1~ t'l'llJUClft9ll1..l1N11..1 1'::t'I'tJflUW111~1ntl1fl1t'1'911' 

~'Ha1fl'Ha1t1 1~fJ1~f1",::i9ll1..l1lJ 11..1nfl,rld61"11~1 1 ",a ~~1n~~l..1 \11f1a ~~1"uhn"'~11"'t'I'OtJ 
t1

Q
...... tI ..... ..A A 1 '" ..... "l ~'t1 ... ()tJ~fIl'in~ao~ ua:: 'i::t'I'tJfIl'iWn1~1ntl1fl1t1'~'iOl..l'l ua::l'1fOlJ tI~t'I'lJftl..ltifl11lJl"1 \11..1 tI~ 

tlA J4 • 
t1'i:: t'l'tJ fill Wl~lJnlJ 0 g" 

m'lf11~ff1m (2531: 50) mhTh "lJ 11..1nf'l,rn1~1ntl1ff1t'1'91{ fio fI111Jfi~,",rfl~fll..Il'i1ij 
, ~ 1 ~ .4.4. 1 "Q t "l..l...... 4 .. • 1..1 " 1 ~t:lfl~ ~fI~'Hl..I~ ']f~'lf1fJ 'H1JfI111J t fI111J'''1 \1lfltl1fltJ191q 'H'it:lt'l'ml..lfll1W9I1~'l ~tlnfl111J'''1 \1 

~~fl ~ 11 \1:: U91 fl~ 1~ , t1~ 11J t1'i::t'I'tJ fIl1W" t:l~U ~ a:: llflfla" 

" "" tI 1 ..... Q ~~I 1 ..... \11fl"t:lfl111J"1~911..1t1'11J"Hlt1'l fl111J'H1J1t1"t:l~1J l..Infll..lnH1ntl1fl1t1'm 11'111 1J l..Infll..l 

n1~1nfJ1fl1t'1'~{ fit:l fl111Jfi~ fl111J'~1l\l1~tlt1'ltll~tl1titJa~U1~n't:l1J~t:ld'it:lmi1 ~~t:ll\1,rJ1..I'j9lq 
4 ... .4 Q ... 4 ~..3 "A 1 ........ "l 

'H'it:lt1'ml..lfll'iW9I1~'l ']f~'fl~\llflfll'it1'~lfl91 'H'it:lnmnrl1'i1\l Ua11'lft:l1J tI~fI111Jt1'1Jftl..l1ifl111J'''1 \l 

1ntl1fl1t'1'91{n'i1J'J11~~'~tl1~t:l~titJ lafl~"h~1t1 U1 '"1..1 fI'i::tJ11..1f1l'i~1~'lYl1U'i'i1J'J11~ ~~ 
Q.r Q 1 1 1 • ,,,... t1..1 tI ... .... 1 " U191"l..ItJl..IN1 aflua::tl1t1 1..1 afl n1 'HlfI~f1"H Ml..ILl a~t1'W!ll..1"t:l~UNl..I~l..I f1Ht1''iH ua:: 

t1'i1fl()fIl'iWn1~ti'i'i1J'J11~ ,';1..1 UHl..I~l..I 1 'H1 ua::fIl'i'i::,ij~"t:l~1J1"1 ,~" 

" Ufl1'J11f1l'iUa::uflfll1ffmn '~~lu\Jm.h::lfI'Yl"t:l~1J 11..1nfl1..l1~ l~fJij'i1t1a::Lt)tI~ ~~U 
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" Gagne (1970; cited in Nitko, 2007: 210-202) ''''~luun1l1utif'l'\rOomrJu 2 th'::Ul'YI A~U 

1 .. ~.. .1 .. ... - 1 .~ .. 1. 11 UfirrUlY~llJ1i1111 (Concrete Concept) 11111lJtl~ nq1l11101'l'1I1YnmfJ unq1lfl1l .. ~~ ",n 1-'!.1 ~ .. ~ ~ ....: · ~ .. .. · 
anllW::fll~mfJtl1"flll11H1'I' "lftfJ 'IlJ1::rnflCl1JHrrflflll1lJfla~nU"~U"l1u~anllW::11101l1nn11 

2. 1I1utirrUlY.:IthoiUlfJ (Defined Concept) 11111lJa.:l nej1l11;Orr1l1intl1ulumi1l~1'I'11111tl 
· .. ...... 1 1-'!" ~ ~ .... ~ .. · .t'L! ~ .. ,n n111UftUrJ111111tlf11.1nftfl1111 M 'JanllW::flflll1lJfl~HnU .. .:IanllW::ll1tnU mt'f11111tlll11H1'I' "lftfJ 

1-'!·1 ~.. .. ~..~.. 1 .. ~" :..... 1 .. ~ - ~.. ~ 
'IlJl::1'I'1f11111H1'I' ua::1IfI11111111"U1intJ1I Uflft'UOUC') Ul.:lflHUl1Uft1111 Uflft'UlY.:Ifl11111111"U1i 

(Relation Concept) 

. " 
Gibson (1980: 276) '''''luun1l1utirr11'oomrJu 2 U1::lIlfi A.:IU 

1. 1I1utirr11'li.:l1Un111 (Concrete Concepts) 11111lJa.:l tl1111fl''~1'I'11111tll401l1fJ.:I 'utj 

nej1l'Uo.:l1"q~1'I'11111tlff~lft"'''' O1n 111u l1U~UO 11~oflwm"'Uo.:l1,,q l.vU a 'UU1ft 

1 .. ~ - 4 - ..l,. "1 2. 11 UfirrUlY.:IU1111i1111 (Abstract Concepts) 11111lJtl.:l tl11lJtlftfl 1I1'I'11J11tllY01l tJ~ 

'Utj1"q~ff~lft"'''' 11~Oflwm"'UO~1"q ,nftfJ"H 

" 
Smith ua:: Ragan (2005: 80) ''''~l11Un1J lutirr11'oomrJu 2 U1::ll1f1 A~U 

1. 1Ilutirr11'li.:l1Un111 (Concrete Concepts) 11111fJa.:l1l1utirr11'~~lUUml1m;nllW::fl1~ . " . 
ft1fJtl1"'UO~a~UU"'1fJ"Ulf).:I ',j11\)::lrJUfl1~ft11110~ll1u ft11,ii\6U ft11ff1lH1'I' l1~On1'l" ~nau 

2. 1Ilutirr11'li~iifJl11 (Defined Concepts) 11111tJa~ 1Ilutirr11'~~lUUn\llna~~"Hti1Jth 
- .. '" !i..l.. f' '. '.1 -.1' -.1' UfJ111 1110anllW:aU"1::'UO~l1.:1f111tlU 1I1nOU lYU fl111 lJ1::Y1IlJ "V OUl1ilJ "tJ mftltJa' 

'" "1 ". -" '" I !It" (umtl1l l1tl1UV111l"OtJOm::ftU'UO~tl1 pH) llJU"U 

" "" .1.1 1 ., ~ l' I 1" ~ . \lln'UOtl1111'UH"U 1'I'11111tl1'l'1lJlJ1::ll1f1'UO~1I U flrru 1"11 11 UflrrU1'I'11111tl \ll11U n 

oomrJu 2 Ul::lIlfi '~uri 

1. 1Ilutirr11'li~lun111 l1111tJa~ 1Ilutirr11'~1'1'11111tlff~lft" ,nftV1'nh::a'1f1ff1lHa' ~~ 

ft11ff~lft"trnlJw::'Uo~a~Ju lftV"H 1'I'11111mh'utjft11ift~111Un lfttJlflftw,r~h~C') lla::l401l1fJ~ 
tl1111ff1l~uti'Uo~trnllw::dltlty;111tiU\lUliiftlrJU1Ilutirr11' l.vU· ff,,1iJn 

2. 1Ilutirr11'li~u111nl11 l1111VO~ 1Ilutirr11'~',j1'l'11J11tlff~lft" ''''lftV1ful::a'1f1n1JHa' 

.4 1.1 • filii. .., .,., · 1"". I ~ 
C)f~\l::lla'~N UIlJ'UO~fl1UV11J l11011a'''~tl111Ja'1JYfun::l111~1J ufirruouC') LyU \l"ft11\11Wlft11 

lUlluunll(;VUft111'1'OU lrJU~U 
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_I l' .., ~... ~ 

1.4 lJ"~Ul"'Utl~"'I\4"ft\4"l~l"tnftU'"'' 

,~. .,., ~ ~ ~ ., .: 
Romey (1968: 117) "tlUllfllJ l11'YIft'll'YIln'YItllft'lfl'f'I'OOnLlJll 3 ,j,::1Il'YI 9Nll 

1 ., .. ..I., • .1 .. 1., .. ..1 !It 
1. lJ ll'YIft'lllfltl'lflUflllU1HlJ'::lII'Y1 (Classification Concepts) l1lJlt1tH lJ ll'YIft'll'YIIlJll 

" 
fhf)i1J1t1-aflllW::;'llJ 191tllh'tJ1.nllfll'Ulltllt11f'1q l1;f)fl'tnllflUwl111~ 

2. lJ 1 lllift'UI;~fl'lllJd'lJilli' (Correlation Concepts) l1lJlt10~ lJ 1 unft'U~Uf)fl 
.!l .,.. · ~ d .. ..1..1 " .,. !It. ..I., .... ., 1" A ..I,~ 

fl'lllJl1lJYtll1i '::l1'll~'Uf)I'YInH'YIlfltl'l'\l f)~flll I'Vll UHllJllf)l1119'Y1Hafl l1'f)91nf'lq 11Iflaf)1l'YI " 

3. lJ 1 ulift'uI;~'YIqlla (Theoretical Concepts) l11J1t1a~ lJ 1 llnft'u~f)dllf)flll1Uf) 
.1 ".'.!l"" " d...... ~ ., .. ..1.1 ... lJ 'i:: fl'U flU W 'YI1~ lJ':: fl'l'Y1n lJ H fl'11' f)'\I f) In ~" ~ "f'llJ fl 'lllJ fl'f)91 fll1 f)~ flUll1 'lHa '\I f)~ lJ '411 tI'YI GII~ lJ 

fl'lllJ fl'091fl ~f)~nu~f)lll n; ~ 1i'J UlJ 1 lllift'u ~ mi na~fl'lllJlTlJilli',:: 11':h~Il1 'l"a:: Ha \h 1 tJ1 ~ 
1Ufllnllult1 l1;f)Yttllfl'WftH~ I';U fl'1'f)1111,1'\1Jj'u lIa::fll111J1fJ191'f'l1~Yt-aHl11 lIa::1~ 

fl'lllJf)1J~llftf);Hfllti fl'lllJff)ll I f)~ft'1I'Ifal;tlfl' '::11l1~I~lJtJllJ1WYt-a~~111 I nlallflaf)l 

Sund lIa:: Trowbridge (1973: 17-18) 11~111UfllJ l11lift'U'Yl1~i'YItllft'lfl'9\{f)f)nLi'Jll 2 

" ., ...... 
lJ'i::I1l'YI 91~U 

1. lJ lulift'uI;~ltJ1i"li (Concrete Concepts) I';U IGllaa' 1I~ll1gfl fltlaatltl91 li'Jll~U 

2. lJ 111lift'uli~m::U'lUfll'iYta19\ (Dynamic Process Concepts) 1';11 f)tlfl'llJcrfl' 'YIq1l6 

Yt-a~~lU ,au '\If)~fl'fl'1'i flUlT ~lfl'i1::,.fI'lOI1fl' ~ li'Jll~U 

Lawson (2000: 1,012) 11~1"llfllJ lUnft'u'YlHi'YIOlft'lfl'f'llf)f)nLi'Jll 2 tJ'i::Ul'r1 A~u" 
1. lJ lulift'U'I;~'YIqlla (Theoretical Concepts) 111J1t1a~ lJ lunft'U''YIl~i'YItl1ft'lfl'f'll~1~fl'llJl'i(l 

IT ~lfl9\ 'll91tl9\'H 19lt1 1flh::fl'1'YIlTlJFlfl' 191tll~ 'Wl::tJ'i::fl'1'YIlTlJFlfl''YI1~9\1 "ft fl'llJU(ll1Jfll ~lfl"ll'lfl91 
... ..1., .... .1. 1~" l··, .. d "1 'YIqllQ'YIUfl'l'YItllft'1fl'f'I'iIfl'Utl'\lUlJ11'VU lJ U'YIft'U'\If)~tl::9\tllJ n9\tlU tllaflf'l'itlU fl'll'in lJ1afJa 

, .,... 1 ., .. ..I ..I " ., .,........ .. 1 . · 
lIa::'i'llJ lJM1J U'YIft'll '\If)~m::1J'lU01'i'YIlfltl1'\1f)~n1JlJQ m tll'\lf)~tl::f'lf)1Jl1'if) lJ1afJa l"Ifll O1'iI1Yt'i 

'na 1fl 'acrfl' m::1J'lllfll'1110hll1J1J '~1ftltlflcrl~u m::1J'lum'tltlncrl91YU 

1
.,.... ... 1 ...... ..1 .. .1

1 2. lJ U'YIft'UI"If~1Jntllti (Descriptive Concepts) l1lJl0(l~ lJ U'YIft'U'YIlfl91'\lU 9109\1 nlfl 

O1'ilT~Ifl9\19\q 111tll11'lfll1W'91~ l1alt1~ fli~ 1It\''lI~tllJ lt1~lT1Jliui'trnllW::l'llJ~lhflty'\ltl~1f'1q 
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oS ~t y'1'., ... !It 1"~.1 .,' tJ , 1"~.1 ., 1'.11<:1 
\1Hl1\1fJ011W1,nJ'l l",,,1VOUlmUlJUlJ unffULOV10tla~UU"U l'rU lJ unffULOV10tlln18 fI:: 

.J ~... ~ ~ oS... II , tI '.1" 1 ., ~.1 .,. , 
l1181Ul"81 1€WUfI l18 0110U 011U8U O1n8~ \1 11lJ lJ(l~lJ unffULOV10tlfllU\1U~ ua:: 

II 

"Ulf1"8~1f1q l<tfU .tJl~1~ aft'tI nuo'h 

l ... ~.I.1., '.1 ...... oS 
1. lJ unffUnLOV10tl011UmlJl::Uln (Classification Concept) \1lJ'V(l~ fl161itJ1V \116 

.~ ., .... .l ., 1 
fll'rLUIUrlJtlfI ntl80aOllW:: flV11lJ 

1 ., ., 4. .. ., 'AI .. I ., 
2. lJ Unft'lJnl~nqllll (Theoretical Concept) \1lJlfJ(l~ aOllW::tJ1~6VH \1161JnOll011W 

• • II 

n ,~ UllJl1(l t1 ~LOfI , ~1 flVfll ~ u9iij\1~ OJ1Ul"UflaUU t1U'4 u'ha ~U uij 6du~ 1uf l~lrJ Ufl11lJ,.tJl ,,, 

3. lJ 1 uli'ff,rl~fJ1tl1Jfl11lJt1lJliu..r (Correlation Concept) \1lJ1V(i~ fl11lJt1lJliu..rl::\1iH 

II 

~h::'rl~ U1u'l11unf (2531) 'A"lUUOlJ 1uli'tr11''''~1nfJ'fflUflf66mrJU 3 tl1::lIln ~~il 

1. lJ lUli'ff,r~'~fJ1tl1J01mu~tll::Uln \1lJlfJ(i~ 011nl\1UflUlJlliil1lJ"6~a~9iH'l 11' 
• II 

,rJUl110'l \1;6 1.nU0111J11fJlfJ(i~a~uu1M',.tJl hfl1 ~nu 

2. lJ 1 uli'ff,r~l~V1tltlfl11lJnlJliu..r \1lJ1V(i~ 011nl\1Ufltl11lJnlJliu..r"6~lJ 1 uli'ff,rU6V 

.I .I tI ... ~ , 1 ~ oS ~ , tI 1 ~ t ,1' 
nLOfJ1"8~OU C)f~'r1fJ U011l1fJ101W \116tllf1011Wa1~\1Ul Ul\1fJ011WUU " 

• I , " 

3. lJ 1uli'ff,r",~nqll~ \1lJlfJ(i~ 011nl\1Ufla~n'1iullJl1(ln~LOfi 'A'lf1VflH ll9irila~UU 

\l10.r;6tl11lJ.r;1~~U UllJl1(lUltltll::lfln"6~lJ 1 uli'ff,rm~1nfJlffluflf1A'il lJ 1 uli'ffU 

m~1nfJlfflUflfUllJl1(l'lUU086mrJU 3 tl1::Uln 'A'uri 

1. lJ luli'ff,rl;~nqll~ \1lJlfJ(i~ lJ lUli'ff,r"'~1nVlffluflf~'1iullJl1(ln~lOfI '~lf1fJflH 
u9ifYOlll\l10UU1fiflnqll~~U01nfJlffluflf1A"UU6 '1' 

• II 

2. lJ 1 uli'ff,r';~1Jl1fJlfJ \1lJlfJ(i~ lJ lunffUm~1nfJlfflUflfnlnfl;jU\l10011n~LOfI~1fJ 

tl1::UlnnlJFlulla::l~6lJ ltJ~"ol!lw::l1lJ~thti\\llnfllrJulJ 1unffu'~fJ1n1Ja~Ju 
3. lJ lUntrUl;~fl11lJt1lJliu..r \1mOO~ lJ lunmr~t1600~fl111Jt1lJliu..r1::\1i~lJ luntrUuOO'l 
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, ... ~ 1 '" .. , .. ~ ... ... t 
Ausubel (1968: 5 17) oal1a~01::tJ1\mUt1nnJ UllffU111.1"U!1U1.I111011qllC01111 tlU, 

" 
3 111::011 i~il 

1. lflHt1f1~'UtHtl111.1f (Cognitive Structure) I\1U lflHt1f1~~fld1Ut11.1fl~ t::um1iftihitJ 

1 "'.. 1 '" .. ~... ", 1 '" .. ~... .1 1.1 unf1\JV101J UnffUn1.ltl111JO')1~~1J UnffUnUfl1JtH ua::1Jfl111Jl\l"1::nn::'H1.I10'UU 

2. 01::tJ1U0111Wmltl::fl111JU"'09h~I;~rrl1l11.l1 (Progressive Differentiation) l\1u011noul 

~... .1 A... • ~ '1·1.~ 1 ... '" .. '" t... ... '" '" n ' '" : ... ... 
nLO~UWfl1Jm1U1fl111J, ,l11.1 l.I&"Jfl1.l mt11JTtUli01Jfl111J,ift1J"UlOftfl111Jt11JTtUli l11.1 ft~UUV~LOft 

011ll tlU f mh~ 1,jij~ au llft I\1U oU'UtI1t1fl111Jfl~1.I~U tU oa 1m \1u 011 UtlOUtI:: fl111JU'" 091 1~1;~ 
rrl1l11.l1 lftmh::ofl1J~1tI1J lUt1mr~ufl111./l1mom~fld~1UtJU'Uw lfl1~fff~111Jl ua::1J 1Ut1mr~u 

, '" , .. ~ " .:..1 ~"... "'1 
fl111Jl\l"1::1V1::V~tl~afta~1J1 01::1J1U0111wmW::fl111JU"'O"'1~IY~nl1l1U1V::l"1.I"U tllFjl1t1U1.I tlmfl' 

_.1 ,.., • 1 " d d" ., ~ ~. .. .. 1~'" 
fllllJntl111JOU v::m l11l1Ufl111JLOtl1'Ufl~"a::t1lJ"u1i'Utl~CI~"'1~'l1l11t1U 9'1ft 

.1 .!t........ ~ All '" .. 3. 011lJ1::fI'1UCl1J"UlilY~1J1W1011 (Integrative Reconciliatiation) 1lJUOU1YfllJ tI~1.I unf1\J 

, 1 '" .. , 1"'" mJ '" '" ..... 1 '" .. A • 1"'" ... t 1::m-m(ft'UW1.I Ullf1\J Ofl l1LOftfl 1::mUfI'1JTtU1irtf-nJ1WlOl1'Umu Ulltru CHt::ll1 l1LOft0l111OU, 
, ... 

fltll~lJfl11lJl11J1t1 

" '" ... 2 'UUfttlU flfl 

1! .1 ~ ... .d", .1 l.d .. 1! 
1. 011f1'n~lJ1::lIln (Category Fonnation) llJUOV011lJU10nLOft'Uu fttlnlJ~lIt1v::fI'l1~ 

1.1 1Ut1ff,J'Utl~tJ1~a~ntlu~v::f11lJ lmlff,J,ruflfltl::h ~~flV0111.11ufhuifl\1ufi1U~I~tl1~tl~n1J 
011fl'Ufl~1 Utl0111::1Ilna~91H'l 1';U O1mti~a~9l1~'l tltlm\1unq1J'l 1ftt11~aOllW::l11JtlulIa:: 
, ... .~ .. , , ... - .~ '. L .1 '" .. .1 
~mou ruUlflW'f1 lJOl1L l1H fl OOJU01l0 flllJJJ lJl1 tru 'U lJ1J1 

2. 011 Lflft lJ 1Ut1ff,J (Concept Attainment) 1\1UflV0111.1~~llt1U1JtlO 1~11 1.1 1Ut1ffu'Utl~ 
~ ~ " 4 1 1 1~.ct ... ...A WCIIo 1 '" .. 
fI'~UU'l fltltl:: 1 fttl Y11i011t109l1tltl1~ "a::1JtlOfl'lJ1J"'f4U!1UUa::fI'1.I1Jftl\lf41::'Utl~lJ UnffU 

: '" A... ,~"... .1 .It! ~ ... , .d " .1 1 '1 '1~ ...... UU ft CHft1tltll~nFjl1t1UtlO1.l1lJ1::0tl1JUfttl~llJU"'1tltl1~nfl'11~'UU l11.1 1.1 MtlOft1lJ1Jnl1t1U V~ 

... 1 ..... .1 
LO~lJ unffU'UUlJ1 
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" " ., ., .. 
'UU9IOU R~U 

... !II :~.,,,.,.... • 
1. fll~~::~lI~OL'Utru~1tJfll~ (Enumeotion or Listing) llJU'UUlIlI1 lIUn&~truLlIUfl1111U9lfl9l~ 

'UO~a~ 'Ra~lIi1~ lRtJ'ffl101111U;~,"91Ll1uo:: h '~UO::'~U'l~ 
2. fll1i'Rmlll (Grouping) L~'IJ,fU~ijfll11::~aO)JW::,t1'U lRtJ'f,l10111110::'1i'ROd 

'UmillLAfnrlU 

..,. .., U !II : ~..! '''.,.. .. • 3. 91RlJ1tJ lI~O'R ~::Ulll (Labeling or Categorizing) llJ'IJ'UUlI,J1 lIUmnlULlIUflln1U'lJO 

thi1J'U0~a~~ftf))J111a~'RL;1'IJlIamhtlty Ua::a~'R1'6~a~1I1 lRtJ,ffl1tl111':h Ll1'::L1tJomjll\l':h 

., '~!II' ..6 • .( OtJ1~ 1 0:: 1l111JUt11UlIU~'U0~a~U (What belongs under what?) 

" Arends (1998: 299) '~Lt1'IJOO1'::1J1'IJfll~t1f1~1I1'IJnfnr'U0~um1f1'IJ i~\l 

1. \htruml100~a~~L;1'IJ1I1'IJnmrua::a~'W,y lwM10om1A~9Yo-riRl''IJ a11ITIn1Joo'~ 

110::' 'I',sP\1001~ ·1I10 ',j',sP\1001~ 
JI, JI " 

2. 01::~'IJ 'M'P\~a'1I119iJ1'IJlnfl1rl1JflWff1Jm'U0~1I1 'lJnmJuu ua:: 'M'111'1 Ha ''lJm1'fl1Rl~nU'IJ 

lRfIfll '::flOfln11lti1fl1111~O,s1f1'M' U 011 fl'lJflR '~91H1R~ 9Y O~OTI ua::'M' u on trull1i fI1.l1ii fI1JflWa'lIU;} 

'UO~P\100H ua:: ,,j'YP\100H 

A., ... ~ .. 1" .. ,,, ... A 1 .... :)!... oJ 
3. WOU m'I flULlll1l0~1l1UlI 'lJflfru 1I1'UtJUYOll 'lJfI fru 'IJ 'IJ't'fl 01ll1oa::16 flRm::1J1Um'IlI 

'f'I~a.nfu tioUL1fl'lJUMtru61'\l::1fI11wlfll\h;1~'l::9Y&nhtruoa~.rJ'\JPl1OO~ ua::'W.rJ'\JPl1OO~ 
~ ...... ,~... t · 1 .. ..:. , A. , 

''lJm::lI~'IJ m~flU'luUO tlOflWYR"'IJ ua:: ,1111 'lJflfru'IJ'lJflOO:: l' Y0110:: ~ 

4. fl19l'I1'a'f)1JlIlunmJ~u011f1'IJ'~ lRfI1~1IP\1001~~'fua::',j',s Ua'1f11l1Un&1f1'IJ~f:rh 
• II •• 

mn::ll1'l'Ra~UU~~',s1l10'W'';fl100~Ua::'M'ufl11fl'lJao-1ri1OO~a~'';Ua::'W',sp\1f)Om1tM~ 

., ..... ~ • d )! 1" ~JI".( A " , A 
~19l1U 'lJfllIn1 (2517.: 17) oal1Mfllla'n~lI 'lJlIffU L "lR~'IJ 1110'nu'U0\!a1R R1RlI'IJ~ 

• u .. ., · A " 1 .... ~:,~ A " , U lIl0 110{)flllWOtJH ROfll~lI'IJ~ 91f)~a'11l11nlllll 'lJflff'IJ'Uf)~fI~'IJ'IJ ~ cH9I0~1If)~1I1 'lJl ., . A, .... 
U1J1JOflH Rt)f/l~l1'IJ~ U 3 f)fll~ flf) 

, ,, ........ ~·u .. 
1. 1I0~ 11111'IJa'1I1Jfll111'Uf)~'II0\!alllf) 'I10{)fll1'W 

, ,,.. ... .... " ·.1 .. 
2. 1I0~ 11111UfI1111a'1I'n'IJI'UO~'Uo\!al1~f)unO{)011'W 

, ,, .. 1" "·.1 .. 3. 1I0~ 111l1'IJU'IJ1 'lJ1I'Uf)~'U0\!alll0u1'lO{)fl1'IW 

A ".1', . A, • " •• 1 .. 
WOa'11l11nllf)~Ll1'IJluU1J1Jf)fl1~ f\Ofll~l1'IJ~ 'IJ 3 f)tJ1~ 'Uf)~'Uf)\!al1lf)ul1f){)m'IW '::a'11I11'n 

. " 
71J1I1 'lJnfftf'UO~a~U'IJ'A' 
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" " 
itJl't1 1~'Yl11 (2519: 6) nal1fi~ 4 ilJ"tllJ~tl~m1InfllJ 1 'UllfflJ1~ A~U 

~~ '~~tI '1 ,~~ ~ 1. ~11tJlJ .,lJ n:t1'lJ011Ul fltJ ~lln~~011t1'~IMI 

2. ~Il tJlJ 1111 tJlJl ii OlJ 11tJa~ 16 tJfI '1m'll' 011 n ~IO" 
" 

3. ~i;tJlJ,,~t1'lJlJ~JllJ"hlJ llJllmrti6tl~'1 

4. ~I; tJlJllflt1'tllJt1'lJlJ~JllJ a'lQnA'tl~nfH nlJlJ~JllJ' ~ 1l~a'lHflnnalJ' tin ~In" Ila~ 
" ,,~t'1'lJlJ;\ J llJ hnj 'lJ t'1'llJ lHl II fI t1'tllJ t'1'lJlJ;\! llJ' ~ Q nA' tl~ 

" " 
l.h:;t1'1'l' nl'tVlIl1l (2521 : 157) nril1ti~ilJ"f)lJn1'l't'1'!HlJllJllfflJ1~ A~U 

1. Sensation ti6 m:;lJ1lJ011~1Jtltla '~i'lJnlJHt'1'nlJ~~I!l 

2 Pen:epm ti tl ~f1'lmi'mt1'9::~tl1~ -d ~ nmn lMtrtlrnh::t1'1JnnW m 6fl'111Jf aA lJ 

... d '" .J,y 3. Memory tltl O111OlJtl11lJI'\I1 Ul .,'In Perception 

... ~ ..... ,"!it' ,"d 4. Generalization tltl O1nfll:;llJtJlJtl11lJtlfl 11IlJlJl1lJ1f111l,j "atlfl'lJlltJnllfl~ 11111lJ 

, !i y .. ,,, '" " , .. 1 ~,.J " 
fl11lJLL"n"1~'\If)~nml Il'tf) 111Ofltl11lJl'\I1 ,., LLtI:;lOfllJ lJllfflJllQn"tl~ 

flUl:;tl~ m1lJ011l1 W1011t'1'tllJl m~FM ,,1' f1'~ tl tlmw 0l1f1'tllJ1 llUlfflt1'''{ '\ltHlllJ'HlJl1TIllum V 

" . 
(2525: 18) nril1n~01lt'1'!1~lJ llJllfflJ'HA~U nnt'1'!rruluimramlOnnnmm1Jftl'nntlnnw~'»'l 

LLn::.rltl'~f1Jf,.,~~ijamIW:+llJfhrufl11lJnlJl1lJi'l~lJ~lJ'Hnlf11 flf~ ':;t'1'llJ1H)t'1'~tln1Jf)lJlnlJ 
lJ llJllffU 'lJm1t'1'!1~lJ llJllffu,~A'tl~nli1~fi~lh i'fI~llJ~(l fllJ '~LLn 

" 1. fl11lJl't!tllJ'\Itl~~(lfllJll~m~01fl "., Im:;t'1';\i:Jtytyl 

tI ' .. 1. ~ ~!it.l , .. 1 .,', "" '_1 2. 1:;f1'lJ011UllfllJ~tl~r.J11fllJtllJllJlJl'tlJ!llJ lJnl'HnfllJ lJllfflJ m:;fllJ"tl u 

, 

'

11 '" ~!it "..,... y 1 "" ".. .J ... 3. IlH!~ ,., Ht'1'lJ()llli 11JlJIlHm:;'llJll"':;~1f1Lt'1'llJt'1'n~lJ lJllfflJ'\Itl~Fjl1tJlJ 'V~tlnlnfl 

,.,1 n~111 nIl (JlJltl~ l1l tl nl1 It'1'llJIll ~Yll~i"1Yl vln'~ 

'''In'li'tlfl11lJ'Ii'1~~'Ut'1'llJll(lt'1'~tlm:;lJ1'Um1t'1'!1~lJ l'Ullffln~':h m:;lJl'U01!t'1'rl~lJ l'Ullffu 

" tll:;ntllJ~1(J 2 i'U"tl'U '~LLn 

1. n1'l't'1'!l~tll:;lflYl InlJ~'U~lh 'M'l1n(1(J'UIM'Ufl11lJLL"n~h~'\I6~~ ~ 'fI~~l1rt~ ri~fm'M' 
11 ml (JlJlnflO1mU ~~ ~~ 1~'l ~'M'U6t)mn'Unq lJ 1f1v Ha mIW::11lJn'Ul m:;~ l~nlJln lJLf1W<t11'U f11'H 111 ~ 
.J... ~ :: ..;, .., "..,.. , _ I 1 '" ".1 
'li ~(l6LlJ'U'\I'U Yl t'1' ~Lt'1'llJ 11 'U f1Lnl'U ntlt ulJ 'U Ylff'U '\I'UlJl 

" . " 
2. m1lnfllJ l'Ullffu In'Ui'Unl1f1Llv'Ut'1'llJl1(l(Jn~1tllh~ 111tllJtlnt'1'lJU~l1'U!1'ULLn:; 

" 
t'1'lJ U;\ 1 \ll'tl:; '\Jtl~lJ 1 'U llfful1 'U '~~lV" 'U16~ 
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"1,,1 ... I 
1.6 mfltlHn111Rs.t ~tlf1~nl~lTlrJlf1U"fl1 

" nll1~u lUtimr'rn~1'ntJ1fOtYfI!rrlUllath::wU'lnytq9\nU1Jt.i~;~6~e(illU lUA'lUfl11U'1 
" 

ua::fl11ul.all. l~tJrrltl iiUnmlftmn'A'lM'uu1'nHluml1~u lutirru1~ rrltl''''A~il 

" Jenkin ua:: Deno (1971 cited in Nitko, 2007: 205) 'A'ltYU6UU1'rn~1~U lutift'U1~ 4n A~il 
1. fh"U~ lM'uni1tJuI;JtJu,hiitJ1U (Definition) ~6~U lutirru 

2. fhlfU~ lM'uni1tJUtJn"lmh~~6~U lutirru 

3. fhlfU~ lM'unlitJu\huufl"ha~ l~lrJu"16th~ ua::B ~ l~ '1hrJu"1f)fh~~6~U 1 utiffu 

. ,"..,..... ~. ... 1 .., ~'" ~t1 .:; ~~ " 4. mlfU~ lfumltJU11f1n::lffllUtJ1U~tHU U'nft'Ulyt61::~6~fI l::mltJlla::rt~'nln~tN 

ftlJU lutiftu 

" Jacobsen et al. (1985: 280) 'A'ltYU6UU1'nH\i~U1UlJlJ1~U lutiffu tYltJ'A'A~il 

1 ".., CII ... • ., .,,,J,. 1 " 1 1 " .., ..,.., 1. lfumltJUI~tJUfl11UlfUltJ~6~fl1ffyt'n'nmlfU~ If ~tJ 'JUlJlJ1~UlJlJt:lVl'\.W 

1 ".., cI ... .1 ... • ., .. ~. 1 " 1 1" '" 2. lfUmltJUlat:lntl1f1t:llJ'nt:lllJ1tJfI11UlfUltJ~t:l~fllffytflflmlfU~ If ~ll 'lfUlJlJ1~ 

... 
UlJlJlat:lnflt:llJ 

3. 1M'un{1tJUlaf)01~naU l11f);j~,tfuMa~~f)dl'\.Jmiu,~tJ1ftu 1~tJ1fUlJlJ1~ulJlJlaf)0VIt:llJ 
, " •• '" ~ ,.:: _.1 ~1'" 1"· · , ~ ~ • , ~ .1 1 4. If'\.Jlfl1ffft'nllfal'\.J'\.JU 11J'i::~nVl 'If l'If'\.J If'\.J1fl111 Rock CJf~llJ'\.Jfl1'\.J1UUlllVl~IlJ'Uu'l':: llfl 

1~V1fUlJlJ1~UlJlJ6V1UV 

" Cruickshank et a1. (1995: 308-312) 'A"lLl'\.JnUlJlJ1~U 1'\.Jtiff'\.J1~ 2 tJl::11lfl nltJ'A'A~il 

1. UlJlJ1~~tY~1~m'l'flt:llJtY'\.Jt:l~If)~ (Created Response Items) 'A'uri UlJlJ6f1UV~~A't:l~m'l' 
1M'u 011 V'\.Jll VtlllVlJfllflf)lJA' 1Vfll~t:l~fI'\.JIf)~Ulnn11ml la t:lnfllflt:llJ~ Ilful::nU\lln~ fhlf'\.J~ 1M' ~ ~ 

4Idi .. ., AIIIoU ., t~4 1 '" ~ 
m'l'I~V'\.Jflt:llJ\l::un~~t:lt:lnMl::~lJ1"VI tyqp (Cognitive Level) t:l~flfl11Ul.'nU ua::u '\.J'nff'\.J 

~t:l~uniiv'\.J'''' 

2. IllJlJ1~~flf)lJtY'\.Jt:l~\nna~~tillf'\.J~ 1M' (Selected Response Items) ''''uri UlJlJlaf)nVlf)lJ 

" ulJlJilJ~ UlJlJQ~~ 1'Uri1'\.J~f)~UlJlJlat:lnflf)lJ\)::nlUl'l'atJl::w'Un1111v'\.Jfa~1'\.J~t:llJI"VlLiif)lfl ua:: 

", ... u , ~ 11 ,A 1" 1 · ..,,, .1", " 
1::~lJn" tytyl ~fl11~n11 I'\.Jt:lnln 'lfl1al '\.Jmlf11UlJlJ1~'\.Jt:lV ua::fllul::IU'\.Jfla ~"H"lU 

1f1qtJ'l'::n~fl i~a'lUl1mh 'tJ1f1~U 1'\.Jtiff'\.J1'" 
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" 
Odum ua:: Kelly (2001: 616-635) '~'rrUfI.uU9'lflUlumn;WlU1UtJtrl91lJluifnrflH 

" 1f1fJlftlrr9'li' rrlln~~~il 
~ 1 .... .J '" ... .... .. .... 

1. nfll!lllJ UfiftU f1flal91lflaflUflWlflU1fl'1rr9'l1"f1~U fll'WU .lflflllf11UlJlJ191UlJlJlaflfl9lfllJ 

.J. 1"" ... 1 •. f1flUfU91 It'''fJU'ltflHarrUlJrr~u UflUlaflflfl19'1f1lJ 

2. rrfl~UlJlJ191UlJlJlSflfl9'lfllJ c;~1.h::flfllJ~1fJ{f1thmlJ 2 flflU (Two-Tier Multiple 

Choice Format) '~url 
.J !II~ .... ~ .A .......... 

9'If1UfI 1 'lJu"f1fl1mlJ'Y~'Uflltl CHfI1'illJ9'l11aflfl 2-4 9'I1laflfl 

9'If1U.~ 2 ,rlUt'hU"f1~llt91HarrUlJrr~uti19'1f1lJ~lSflfl lUflflU~ 1 ij 411tflHarrUlJrr~u 
3. ,hUlJlJ191 'ul~nlJmilJdhltlJlfJ 

'

11 1! ... 1 ..... ..... .I 
Cern, Caren ua:: Orner (2003, 134-135) ~rrn~UlJlJ191lJ UfiftUfll~"11f1fJl "If~ 

Ul::flfllJ~1fJthmlJ 2 9'If1U (Two-tier multiple-choice format) '~url 

9'If1U~ltd~ ,rlu{f1fhmlJ l~f1f191rrfllJfl11lJl fl11lJl{ll'il h,u.aflltl (Content Knowledge) 

.A _I '_111'" • ... • 
"If~lJl::flt)lJ lJ~1fJ9'l1laflfl 3-4 fl1Laflfl 

Esen lm:: Orner (2005, 322) '~rrfl~UlJlJ191lJ luimffl1~1f1V1mrrfli' 191mi~LU'UflllUllllqJltl 

(Solution Concept Test) ~~UlJlJ191lJ luimfLrlUfhtlllJulJUltalfJi11aOfl (Multiple Choice Question) 

1 · ,11 0 
.. 1" '" l"J{ ... ...... .J!II..... 1I~ • 0 .. 9'IfJfl1tlllJ 'tlfllltU9'lrrtllUflllWlJl It LftO lt~flVlJLaVflfl1L~H)flflLlJ'U1fjUTllJqJltl ltlVfllUlfJU\.I1fl9'l 

lUflllulll.f1ullqJltl.1flrrmumnu 

'

11 1! ... 1 ..... .. .A ... 1 ... "!II " Bayram (2007, 380-381) tlrrll~UUU19'1lJ Uflf'1Um~LfllJ C)f~UUU19'1lJ Ul1f'1\.1LlJU"Vt'!'VU 

Uuultalvi11avfl ~lU1U 5 i1LaVfl {VrrVUU1::flVU'U~1fJthtlllJ 3 Ul::lfll1 '~url 

I. fhmlJU1::lflflfllmlll.f1ui1tyltl'illnflllfllU1W 

2. fhmlJlh::lfll1mlJfl11lJl fl11lJl{ll \I 

3. fllmlJU1::lfll1fl11lJl{11'il lufllll~UH\.IH~ 

1 " .". .. 9'IV"V rrOlJllf1 it::" V \I:: flllt \.19'1 t'!' fllU nnw 
... 

ltHlUHUfllft " . '_1 ." lftOUl lJil"O 
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, 1' l' ., 1 .... ~.!l" ~ .. 1 .. .. 
Huseyin ua:: Sabri (2007, 70-71) Ptrl"nUL1JlJ1f111 Ul1f'I'\J111~nant1 .~U1J1J1f111 Ul'If'I'\J 

lh::n011'tJ~16 thfl11JtJaltJlilfl Ua::thfl111tJaltJiJfI (Open-Ended Question) 1f1m;,o11JtJaltllilfl I~U 

II 1111 1 l1' ~fl011f10\Jt;'Ol11 1f1tll l1'Oi11UJtiU~ .1nt1OlU n1ar~n1l1UfI 1 l1' IItl::thOl11tJa1tlilfl 

!:It .,. 1 1"~· .. ... .....J • 1" IlJUU1J11lfaltlfl11tlOn fltJ If':1f1011mOnfltl11ll'1tl~ 1 fl11atln lIa::t111J1tJtl1f1t111f1mtln a~ UYtl~11~ 

~I~U Hhf1i1t't;'fI111 

, 1' ~ ... .... "1 1 .... ...... ....... 
Nehm et al. (2008) Ptt1n~ltl1tl~1101f1tl11111'\11 '11 Ul1f1'Um~Y1111tl1'\1t1~Um1tlUll0~ 

m1ti'fllatlnl1Hnl11'V1~ (Natural Selection) 1f1tll""1111f1f1t1t11JtJa1milfl (Open-Response Test) 

lIa:: m1lrn t10 11 n11 11 unu (Oral Interview) 

, 1' ~ ... .. ., y. 1 1 ..,...... .. 
Didem 1m:: Necdet (2009, 232-233) PtffnHtllO~1101f1tl111J1"1 '11 Ul1f'I'\Jm~111tl1ff1fffl1 

..,.. '" .., ~ .1 1" ... 
'\I0~una'WUll0~ 'YiUllnl11J (Genetics) CJi~1J'I::n011Pt1tlfl1f1111 2 flOU (Two-Tier Tests) tlO 

.,: ~ !:It ".... ¥"1 1 .1 flOUfllfU~ IlJU'\I0tl10111 l'Yitlflflff011tl11111, tl11111'\11.. UIUOlf1 (Content Knowledge) 

~ • 1 ,. 11' .,.. .., .. 
CJf~1Jl::0011 UPt1tlfl11tHln 3 fl1mon 

flOU~ffO~ InUfhU'\Io~Il1~Hat1U11a'llUthflo11~I~OO lu~mu~lfd~ ~~ii 5 Ilf~Haa'u11t111U 

~lnu'tJ'~ 

" "" .1" 1 ..,..... ..~ . . '.11"!:It 
~1fl'U0tl111J'U1~flUa'11J110a'lu0111f111 Ul1l'1U'YI1~1'Y1Ulffla'fI'I CJi~a'11J110U1 u 'YllJUlIU1'YI~ 

" 
lu01l1f111 1unmr'YI~1i1Wi'YItl1 a'11111mhIlUn'~ 3 ii a'ltJ'~f\~il 

" 1. 01l1""11111f111 1unffuII1JmlflUtl 'VUflfl011t1Ulla::fl011tl11 

" 2. 01l1""11111f111 1UnffUII1111tJ1Utl ~lI1UO'~ 3 tJl::IIl'YI f\~il 

1) U11111f111 1UnffUtJ1Um'OUI~tl1 (One-Tier Multiple Choice Format) 4 fi'1'~tJn 

2) U11111f111 1unmrll1111tJ1Utla'tJ~flOU (Two-Tier Multiple Choice Fonnat) 1f1tl 

.,: ~ !:It. .....1 ":!:It.., • .,: .. 
fltJU'YIlfU~IUUtl1m11''Y~IU0l11 (Content Question) lIa::fltJU'YIa'tJ~IUUllf~Haa'U11a'llUfI1f1tJ1J'YIlatJn 

(Alternative Reason) 

3) 1111111f111 1unff11I11111tJ'IUtla'tJ~fltJU (Two-Tier Multiple Choice Fonnat) 1f1tJ 

":~!:It .... .1 .,: !:It .. ., 
fltJU'YIlfU ~'UUfI1m11''Y ~'U tJl11 (Content Question) lla::fltJU'YI a'tJ~1U U O1ll'\lVU'lf~ Haa'U 11a'1l U 

, ~.. ., ., 
3. nll 'V11ia'tJ11a'1111l1HlI (Oral Interview) 
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o 0 ~ J 
3.1 fl1UJlt)J1U"Utl-3UU\H)U1tl-3 ua::UUU~latl-3't1H1't1mfll"fl'l 

u11mh~HH (Model) flHnmhmln1nrrh llJl~n l111mhntH ~tHhntl-3 ihrn1'lflnn 

" un::t'rnnnffmn 1~ l1'fl11lJlflJ1V'\ltNtil'hl11111~ln tH 1 ~ ffltl1A'~-3il 

McClusky (1955: 63) n~11il "111111~lntl-3 titl L1ju1~fl~~ntitl1i1UlJl\lln'\ltl-3\l1-3~1-3'l 

I,fU tllfll'l" lfl~tI-3VU,f 111h fflJtI-3 tltl~ r1'u1li' t1~1lf7t1tinlJ'lfl~ 

.or:::f, &I " I I 0 4 
English LIn:: English (1965, 326 cited in 1t11 'lf~LI'lflJ, 2545) nm111 " L11111\llntl-3 flt! 

1) l~fl~l~VUlI1111'\ltl-3\ll~ 2) rl1L11111~lnUrl1t1til-3 3) OlHhl'UU~lU~L1t1f)-3fl11lJt1lJ~U1i'\ltl~ 

ri1U~1~'l 1 U 1:::1111 un:: 4) 0l1t1i1J1l1fl11lJt1lJ~U 1i'IJtI~,j'tllJn 1u ltl'\ltl~'I::1111t1ty" m.au" 

. 
If 0 4&14 ~ 

Wittich un:: Schuller (1968: 173) ncn111 "111111\llntl-3 fltl1~flnLlnU'\ltl-3\lH" 

Frigg LIn:: Hartmann (2006: online) n~11il "111111~lnt!~ titl ~tI~lnUlff'l (Physical 

.., ..=i oCl ~J 1 " d,' ~ Q.I 

Objects) 1t1'lntl'I::f)1oI!'\lU flHt111-3'1.1t1~nqlolg m .... 'IH t1lJ'lnfflJOl'I lflt1nl'HIfflJ~fflUnU" 

I I 

National Science Education Standard (cited in Baumann et ai., 2007: 4) mn111 

o .4 I 4 1 ,,~ .Q QJ l.d CI.I Q.I oCl " 4 " 
"l11111\llntl~ flt!11~L1111111~U lfltJ m~fflWJ{~lJnnlolW::I'lI'Ul~lI10111~fl\lH Ilf~01'IW lfltJl11fj011W 

.. . 
'uiuilvU iitl'I ::ffni m .... 1 U nl'ItJi1J1vtll1ngOl'IwYi ci'11~tJU lIl011nm'Il,j'1 h" 
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~ .... .,., I. • ..., .... _ .. 
lnflfJa fJunlU ua::flW:: (2518: 190-191) mn111 "UU1Hl1afl~ flfl1a'~tI'lllll"'YlJfl'H1H 

~ih,n\lW::Ia'lifl1,J'Ilfl~'iI; ~ 'HlfllalJUu'U'U'Ilfln; ~ lfllJlom; n\lW::l'hflty'llfl~'Ilfln; ~Ifll H IriU 

• , "1:" ,Y"" _I .. ~ .. .: .1 mnnlJ 'H 'J11lJU "1'Uu1::a''Um1wflallJ'Ilfl~n ~1I1nlJ~'IlU" 

'" .. .. ll'tfllalJUII'U'U'Ilfl~n ~" 

a'1fl1 flU1i l'li;l (2546: 2) milT), "11'U'U'lafl~ ;ifl a~~lrlU~1I1YlU'Ilfl~1"q 'Hlfla~nfla'!l~ 

'HlflN~"t1Wtt1 'H;flgU1 ~1Ia'fl~ 'M'1l1uti~nfll'hu lU11~lUYlH nlJa::IVlJfl,jl~1 '11'), l'hu l~~ 
• Y Y "".I ; 1 ~, "" a'1urn fl111ln'n~ fl111lU11 1::fl'U'Ilfl~IIU1l'tU lIa::llt1'fl~fl111lq~"1'llfl~ flHtI'n~ uan\lw:: 

a'11lii;;"11lfl111lIUU \l 1 ~ li4fl '''U1:: nfllJ' umma'fl~~lu' M'~~I~lJ1~fl~ '~I~ll \l" 

.. oCt ". AI ... I .. .cl 
YlffUl lI'1lllllW (2550: 220) mn111 "1I'U'U\llafl~ flfl lulinll'llfl~fl111lflfl C)f~1Jflfla 

lIa'fl~flflm.i1lu~n\lw::lfl~n\lw::'H~~ I,(U I~Utilfli'UllJ I~UIINUH~ 1flfl::llmlJ 'Hlfl IINUfl1l't 

"'.," .4 "l'Y"".l Il't fl'li1lJ 'H" U 1fl~1I a:: 1J fl fla flU a'llJ 1 HlI'Il 1 \l " 'lifl 1 \lU'Il U" 

... ..... ....:.. ... "'," '" "1 m1flli'UlUm::'U1um1 a'mum1W'H1fl1'H~m1WYlIMUII'U'U'Ilfl~'ilH IYW 'H1Jflflt1fllHnlll1fIl'lll \l 

" 1~i'fll\)U;jU 

. .. , 
ft11ll'HlIltl" t)~ 1I'U'Uill D t)~Yl H1Yltll ft 1 &If! '1 

• ........ .."" ~... ~1"1" 
lI'UlJ'illt1fl~Yl1~1YllJlfflMll 'H'l'fl Scientific ModellJunm1nn\ll1YllJlff1a'rl11" I'HfI11lJ'HlJllJ 

" 1" "" '" 1fl~U 

National Center for Mathematics and Science (2002: online) min'), "lIlJlJ~lafl~Yl1~ 

1YllJlffTC'I'''{ flij ILU1ftfl 'Hlijmla'!1~lIU1ftfl~'~um'wi'Ultla'11'H~'Ilij~Unn!lm1WYl1~li'l'llJ'li1~ 
..: ... .¥ 
YlLnfl'llU" 
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,. • .. ~. 4 .. d 
Teacher Support Material (2010: online) mn111''11Uml1aO~Yl1~1Y1Ulffla'9t1 flO ft'OWfI'H1H 

..t~ ~ • 1" .. • ~~ ... ....... ....I... ..I.. " 
YI ,y,"umnnlft'lJOlJ lJYlrru 'H10 '11' 'lJm101itrWfl11lJflflYl1~1Y1U1ft'1a'9t1 YllIfl1::U1lJft11Y1'1U'IOlJ" 

3.2 1h::Uln'U8~"UU\l1i1tH 

Kaplan (1964 cited in nft'lJ1 ll"lJlJW, 2548: 220-221) '~~llllJfl1.h::1IlYl"0,mUlJ~11HH 
" oomrJlJ 5 lh::lIlYl M~U 

1. lllJlJ~laO~1;~11.J1fJlJ1nfJlJ (Analogue Model) 'HlJ1Va~ fl11lJflfl~lla'fI~000 llJaollw:: 

"O~ 01111..1; fJlJ1 n fJlJa ~';H'l Ofh~ 116 fJ 2 a ~~lJ' 1..1 lllJ lJ i1a6 ~a ollw::ih fnlJlJ 10 

11" .. ~ .. .. .. 
YI H ~ llJ 1Y1fJ1fl1a'9t1fllVIl1l'tCi ~t1lJfl1a'fl1 lla::l'tqfl o l'l'lJfl1a'9t 1 

2. lllJlJi1a6~1;~1l1111 (Semantic Model) 'HlJ1Va~ fl11lJfifl~llrrfl~60mhuYmm,.lf 
" 111111 (llfllla::1;ifJu) lllJlJ'la6~aOllw::u1fnUlJ10YlH~lUflO1l1fl1a'fI{ 

• .. - ~ .. _~ I 

3. lllJlJ'na6~lY~f1Wflfl1a'fl1 (Mathematical Model) 'HlJ1fJM t111lJt1f1Y111rrfH660H1UYl1~ 

.. ....t. ....1 . .,'11.... 11 fJ fl1 t1 W fI fl1 rr m 'If ~ a'1U lJ 1 0 '1::m fI"U 'H a n 10 ~lllJlJ '11 a 6 ~ 1 Y ~ 11111111111 . 
• .. ., .. _4 I .. 

4. lllJlJ'1la6~lY~llHUH~ (Schematic Model) 'HlJ1VM fl11lJt1.f1Y111rrfl~000H1UYI1~llHUH~ 

llHUIl1l't 'fl6::11n1lJ flnn 

• _ ... .J. 'I"dod .,.,t/ 
5. lllJlJ'1laO~lY~11'11'H'l (Causal Model) 'HlJ1fJ(H fl11lJt1f1Y1llrrfl~ ,'H1'HU(Hfl11lJ11'lJl'tUU 

1; ~11'11'H'l"::'H'h~~11l1..h';1~'l "0~a'ml'tm1W I ilty'H11f1'l lllJlJ\ha6~~llJflO1l1fl111'fI{ ,j'O'1::lrJU 

" 
lllJlJU1rJ'Ut11U 1 'HtY 

" 7 lh::1llYl M~il 

1. lIlJlJ~la6~lh::1IlYlmfJU60 (Solid Model) 'HlJ1fJa~ lllJlJ~la6~~1l11'fI~11..111~ 'H16 

Yll1f1Y1Hll1fJUOnll'h,!u 11461111~fl11lJ1oU'11'11f1fJi1'1..I 11fJa::16fJfI';1~'l ~hhh1rJU~~fli~ 
• • • • 

lllJlJ~laO~lh::1IlYlil1l1'fl11lJ 1rl1 '1lJ10 1U116~1l1'HUO "U1f1 a 'H;6-nUFha1f1a1fJ lJ1mrl1u 

01'1'1::1~NfI't1'110"O~'11~'~ 
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2. UtJtJ'laO~ln1"O~"1~ (Exact Model) lflJ,oo~ UtJtJ'laO~~m1'H"U1flltJi1~ nfJa:1UfJfl 

•• "'.1 Z..I.r., ,~ ... '" .. 
'lflOfJ1~l"1"O~n ~'lfllJl:fl11' utJtJ 'I1aO~lJl:lll"UlJfl 'Yu"u"o~n ~"lf1fJ1fl lflOnfl1UYH 

.. ~. . II.. . !it '" ~ ,tI.,.. tI, .. • ,tlJ!,. 
lfl61afJlf1mlfJ u"mlfJ ""'l11Jfl'l11J'lllJUn9:ftM lfUfU'iOU1"1 U1tm:mmt'lflOfJ'N lfl'lll t'll 

"O~tl~lfluOlh~', lYu UtJtJ'laM"fHft'lJO~lJ~l!I6 . ... .... .." . 
3. UtJtJt1aO~"tJtJ"fJ1fJlfl0UlJlJfJO (Enlarged or Reduced Model) lflOllfJflOflYO'll 

• ..J" Z. '" 1'" ,_f! ., .., ... .!f' • UlJlJt1aMutJtJ1J1"'la'lU lflJ1fJ(H utJtJv1aM"UftM flOOOlf'iO"mfJ l1lafllflO If'll lJafla''lUln1 

"tH'l ~'lflft'lU utJlJi1ao~tJ'i:lIlnifirtutJ'i: 1fJW1uflll~ -.: ,tfU' flR OU 'il<G'l 'U1lm:1UfJfl 't\'ii~~4u 
l'tiU utJmhao~"o~\t UlJtJ'laO~"l 

• ... .. '" ,tid , 4. UlJlJ'laO~UlJlJH1'1ffl (Cut-Away Model) 11lJ1t1\H UlJlJ 1aO~"Uftfl~ 11111Ull1fJ U 

1 .,.1... • , tI d. ., ., , , tI d '..J • .1 ., 
flfJ"fl"UH'ltJ1~ft''lU66fl 11I11U ft'lU1J1fllJflUftfl~afll!lW:ll1fJ U 11I11U'lla'lU"l~'l lJ'i:fl6lJnU 

• , .... !:It ~ :.1. . .l., ,tid" , ~ 
OfJ1~ 'i '~lflflllJUa~UU"U lYU "tJtJ'la6~n"fl 11111Ua''lU''1~'lll1fJ UnU 

. ' ... .l ,tid" 
5. "tJlJ'la6~"lJlJ"fJfla''lU (Building-Up Model) 11lJ1fJtH UlJtJ"laO~""a'fl~ 11111UtH 

ft'lU11d~ 11l6,f~11lJfl"O~a~Ju upjll1t1'Ua~,futJ'i:n6lJi1fJft1uti6t1'1 a'llJlltl':tl6fl66fUflUft1U'l ., ,1'. .1, , tI tI , ,,~ ., ~ •• , 
ua:tJl:flOtJflU tt utJlJ'lao~1.h:lIlnUY1fJ 111"1 '11U1""a:fl11lJd'lJ"U1i"6~ft'1U"1~'l lYU 

UlJlJ'laO~"a'fl~tJllJ1"'i "lJlJ'laO~Uft'fl~01t11:ll1fJ' U"O~;l~ flltl1J~l!I6 "lJlJ'la6~"6~H'l'" . ... ,.t ,11 ... .l , tI 
6. "lJlJ'la6~"lJlJlflaOU 111'11~lU tt (Working Model) 11lJ1fJtl~ "lJlJ'la6~nUa'fl~ 11 

d .. • .l ...,. .,......,.....,~. -''' ." tI 
111Utl~a'1Unlfla6U 111 fl1~lU"6n~q11'iOlfl'iO~'fl'i 11'iOlfl'iO~ 'J a'1UCl1fltyll1t1U6nfJ~fl~ 1 

"lJlJ'lao~tJ'i:lIlnififlutJ'i: 1fJy,r'Ufl1'ia'li"flun1~lu11l611J1~"6~a~Ju l'tiU "lJlJ'la6~ 
.. 1 , tI.l -tl'l1i"flllalfl1tl fltl Y"U16t1~ (Inclined Plane) 

7. "lJlJ'la6~~OLltJlJ (Mock-Ups) 111J1t10~ "lJlJ'la6~~Ua'fl~'tfl";Uft1U~dltlty 1flu 

" ,:,rflft1U '1idltlty66n 11l61flu"lJlJi1a6~tJgU"~lU'i "lJlJ'la6~tJl:lIlni1unij"ulfllnlnlJ 

"O~'1 ~~OOflUlJlJH'hl'l11lJl:a'lJurlfl1iflnHfl 11l6fl1'i11fln:li' l'tiU 'i:lJtJfl1'inH1U" 6~ hHh 
, ... .. tI ~ ., .,,, !:It tI • .1 .: • ., tI 
Ulfll0~lJU 116~fln11fl"lJ'itlUU" 'i:lJlJfllann llJU"U LltJlJ'la6~lJ'i:lllnUY1Un1 11 

~ilt1ufan11'a';j6untJ'~odlutJ'i:a'lJfl11W~,flU'1~ ,flUlfl~6~'ti1UnlJfl11lJ~~" fl111Ja'ul" 

11- A, tI .. tI , - '111" .l 
"6~~''iUU '''6 11lflflfl111J'''1 'lJnl'iUU " flUYflltU1Jlnnflfl 
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I~OfJa fJtli'~nr uaZflWZ (2518: 190-191) '~U1.htl'J'Zlflfl'llO~"tJtJ~laO~oofUrtlj 3 

tI'J'ZUlflhfqj'1 '~un 

1. UtJtJ~lao~tI'J'ZUlflml.lljOn (Solid Model) "11J1l.10~ utJtJ~lao~~jjanlJwzI\'f~Olj\'l;~ 

1 ", A ~.. • • • t .. 'tl ..." 1 4 '" ,. Al.I1ljlj ljl'J'O~n anlJWZ~l~'1 U'lU1lj'llljlAljlj61nZHA 'In'llO~U~tJl~ AtllJanlJWZ \'fty 

"f ... d .... .. .. d,lI • tI J. ~ tI • ,11 tI ... 
'IIlj\'f'J'Olana~ H'J'Olflln1J'IIO~n~n ~ "tJtJ\'llaO~ 'J'ZlflflljU1J~IUlj 'J'ZlflflfJOl.l'1 ~ 3 'J'Zlflfl flO 

• • .. ... .d:cl • 
1.1 UtJtJ\'llaO~1fI1'110~\'lH (Exact Model) HlJll.1tH UtJtJ\'llaO~f1lJ'IIljlAlfll'110~ 

Q • ':,JI .. .;,~ 4 .. 4.,. 4 d 
\'lH"lntl'J'znl'J' UtJtJ\'llaMtI'J'Zlflfllj 'Inlfllj'llM\'lHfI\'fl ~fJ1n \'f'J'OlJ'J'lfl1Ul'H H'iO"~n\'fn~lfJ WiOlOtJ 

" '~Uml'tUlj'~l.Iln l,rlj "tJtJ~laO~'IIfl~aljUlJO~ Il't'lf'i 

1.2 UtJtJ~laO~'IIfJ1fJutJtJ (Enlarged Model) HlJll.10~ UtJtJ~lao~~jj'llljlA 'my 
" "A n11'110n;~ U~fl~ltl';1~"aZtYAff1ljL01'~ ,;~illljO~\'lln'llO~\'l;~jj'llljl~IanlJln'1immZnlJ 

Ol'i\hmtl'i::nOtJOl'J'Ufllj '~un UtJtJ~lafl~'IIfl~~~ UlJa~ i'~lJA . 
• • d • .:I. ~cl 

1.3 "tJtJ\'llaO~l.ImltJtJ (Reduced Model) \'flJll.1M utJtJ\'llaO~f1'11fl~\'lHlJ'IIljlA 

, 
• ~ , • ., " '" 4 0 ~ " • • 1 "4 d A '" \'ft1JlJln\'lljm::f1~ lJUllJl'HlljllJl 'lfUOlj A lJmllJ\'l11Ulj~O~l.IOU1lj \'flJ'IIljlALana~ ,l'tO \'f .. 

mlJl::UlJntJ'IIljl~'II0~lfO~llfJlj '~un utJtJ~laO~'II0~1~fllj~ljJl fhlll't~WO~'ilj i.Jnij~'IIfl~tltitlA 
lmlW lJm1f1l.11al.lnlJfhu\'f~ 

o lei 4 0 d tId 1 
2.1 U1JtJ\'llao~utJtJH1C)fn (Cut-Away) \'flJll.l\H utJtJ\'llaO~f1uu~~l\'fmljmfJ 'U 

" 1~fJOl'J'9iAFhw'UtJl~ff1'Uoon 'lflJO~'';;ljanlJwzmfJllj jjff1ljtl'J'::notJoth~ 11 ,';lj UtJlJ~lafl~ 
JI 

ml't~A'II1H' 1f,';;'U ff1lj ~1~'1 ml.l' 'U'IIfl~n'U anlJWZ'IIo~i''U~'U anlJwzml.ll 'U'Uo~l1Jijon 1 an 

2.2 U1JtJ~laO~UlJtJUl.lnff1lj (Build Up) \'flJll.ln~ UtJtJ~lafl~~UU~~ llf'';;'Uff1'U 

c14~ Qt 1 ",, !:It~ 
\'f'U~WWfl~\'flJ~'IIfl~U ~'U 'U ml.l ljtl'J':: notJA1t1U1ljl.lflfJ'1 UllJ11f10AOOfUU'U'If'U'1 ua::lh'::nOlJ 

n'U'~ U1JtJ~lafl~tI'J'::lflflif';lfJ'lf'~11\'ln~\'fU'1~Ua::mllJtYlJn\j'fi'llo~ffl'U~1~'1 '';'U UlJlJ~latH 
.... ,. ""1.J ~.:. ,"01., 

"UA~fl1t11::ml.l 'U'IIO~'J'HOl'J'lJ'4lJfJ H1 \'l UlJO~ '1f~UllJ11f1Ul.InOmU'U'If'UUllj l1m'UanlJw:: 

"Y1'UVfll.l'1 ,~ 

3. "tJlJ~lafl~'lfij~'~fJ'UUlJlJ'IIO~\'l;~ (Mock Up) l1lJll.ln~ UtJ1J~latH~'~fJ'U"1JtJ'IIfl~\'l;~ lAfJ 

'~lJlOlnll'tl::anlJw::"iltlty'llfl~'II0~\'l1~101H ffl'U~'1il';anlJw::"htlty~~~oflmiYfJ '';'U nTm~n~1 
'IIfl~ij::~OlJ l~fJl~ntJ~nl1'lJlJlnmn'U l~fJlmfJtJ'nfJlJm'J'~'U'IIo~ntJ~nl1'lJ cb~,rt'UtliinlfJlll1JlJ~n lCJi 

'tl5~ntJ~ nl1'lJ t1'U~ 'U~ o'tI 'l1ii fl'Un lJfll'J"~OO 1'IIWO::~fllJ111 flnl'J'Ifll::~ 1'IIfl~ llJ"'fl afllfJ l'Uffl'J'l.h::nfltJ 
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c;~ 1tlV1lUlJriUt\''Xl1'WrrnmalJMlitu'ii\' 6111t::'f~ni1.rut}un461Jii\''lVa1tU''''1a'f~lrJU 1fl'Ha'f~ 

'lltW llJmQD'ii\' 

" .1 .... 
7 lJ l::tflYl tl~ U 

• ~.. • .. ~. ~ I! .t .. 
1. UlJlJlIla6UllJ"Ultlln1"6nH (Exact Model) \1lJ1Va~ UlJlJ'la8~na'11~"U lJ"Ultl 

n;,nlJ"6~\l;~'lntJl::nll 
• d.. .• ... ....J, 

2. UlJmna8~nlJ"UltlV8 \118"V1VlIl~8nH (Enlarging Model) \1lJlVa~ UlJlJ'la8~nV8 

... ,"cI ... ", ... 1 ",.1 \118"tJ1tJ \1lan \118 \1tyn11"8~lIH lYU ~n an \11 'lJ8tl 

3. UlJ1J~la8~U1J1JU1J1JH';n (Cut-Away Model) \1lJ1V(l~ U1JlJ\lla8~~ua'tl~',flihJl;nllw:: 

1m ~a'fl~mvlu L,sU anllw::mtJ' U"8~Lfl18~vu9l'~LC)fa anllw::mtJlu"8~IJL"1' ~ 
" . 

4. U1J1J~la8~U1J1Ja8tl;uthu (Build-Up Model) \1lJlvii~ U1J1J\lla8~ila'llJ1HIa8tl 

;UthutJl::n81J9h~'l ,,f,itu'ii\' ,rJUU1J1J'la6~~L\1lJ1::th\1i'1Ja'8U lfll~a'f1~\11mhutJl::n81J9i~'l 
5. U1Jmha8~U1JlJlh~lU'ii\' (Working Model) \1lJltJ(l~ U1JlJ~la8~~a'llJl1al,f,h~lU'ii\' 

,,su U1Jmha8~~Ua'tl~mlli~lU"6~Lfl18~~lJlr1 U1J1J~la8~~Ua'tl~nu~1J~tl1a~91 . ..... .. . ... ~ 
6. U1J1J\lla8~U1JlJ,atJUU1J1J"8nH (Mock-Up Model) \1lJltJa~ U1J1J'ltl8~'VUtlrU81 

'U8~\l; ~lJ1itl l\1~ 1J1~flf~91tlnVml~'~thflty86n'tJ ~~U1J1J'ltl8~tJl::umif\l::lh 'tJ,f1unTiNn 

tJBlliil,f,ntltl nll::'ii\' 

7. U1J1J~ ltlWU1J1Jnti 8~OU911tlmr (Diorama Model) \1lJl00~ UlJ1Ji 1tl8~~ itlthutJl::ntl1J9i~'l 

1 tltJ61ftV1a'~a'llJn~ Utl:: m" 11tl' Ua'a1U n11W 1J1~mh~ ,,su U a'tl~n11itla'1Ua'lti11W::\lltl8~ 

" .. ,,, ..... 
tlflllW::flll Y~lU tl~U 

1. U1J1J\lltltl~th\1i'mf1nVtl::L6tJ9'I'UtI~ltJU1J1J (Clay Studies) \1lJ1Vn~ U1J1J\lltltN~ 
" a'f1~;jU 19'1 tll!n tI 6 flUlJ1J 19'1V'IJU19'1U9'lthu'~\lln9'l11\l::l\1tYfl11 laflfl11 \118li1lrhn1J"U19'1'U8~ 

\l;~n'A' lfn9'la'61J\11ntJtl::L6V9'l'UtI~ltJU1J1J L,sU \1111Vtl::L6VtlL~V1nlJt'hu 1"'~ thUL~l "U1tl 

~" .I • ..r A, ".1 ...,. ... ~l ~ • . 
LlJU9'lU C)f~m"UL"8 YlJl::fltl1Jn11'Yt\l11W1 Un111HLl1J1J 1a'~n ')f lUn11mU1JlJ\lltltl~61\l\l:: 

1 51... d ...:., , II .,... "".,.4 .cl d • 
Y9'lUL\1UV1 9'IUUllJU lJ ~UtJtl1a'L9181 'Yttl1a'9lfl 'H181a'~8U'l nL\1U11ll1lJl::a'lJUtl::t"'lJlla 

lh~lU 'A'a'::9'11 fl 'umnhU1J1J\lltl8~ ~~ '~\llLrJ U~f)~ If'Uu 19'1 lJ 19111ri1U n'ii\' 
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2. U1J1J~l"tl~thl1i'1JVI~fftl1Jll.l;l.untJUtlfl'\ltl~UUU (SCale Models) 111J1tJa~ U1JtJ~l"tl~~ 
• tl. .. d, 4Q '1' • _I • d ., ., CIt. Ai, .. 
Vl1'\IU1J'\IU~L"flfl11'\1tl~~H U~U1111fl111lJUtJtJ1J'\IU1~'''fltl1nZYl1LVl1fltJ'\IU1~'\Itl~\lH 111tl l1tyfl11 

~ . . 
'\Itl~~l~~'~ 'Ufl1nhU1JtJ~1"tl~1.I1::LIlVlU"'tlnh,,fii'\lU1~d'~fbunuuutlU UfltltlflUUU\l::lll 

U1JU~l" tl~LO~ , ul::wh~111fl11 ;l~UU1J L~ 011111.l;1~mtJU Ofl'~ 1ff~~'of111UtJ1J' 1" tl~tl1\l~::'of 
... ..... •• .....1 d,~ 
1ff~Ll11JtlUfl1Jfl11V11U1JtJ~1"tl~11111(J"::LtltJ~'\Itl~llJutJUfl tI 

• • CIt. ... ~4 • Q. J 
3. U1J1J\l1"tl~'\IU1~'m'\ltl~'ilH (Mock Up) 111J1tJtH U1J1J'il1"tl~Vl1J'\IU1~LVl1'\1tl~\lH Vl1'\1U 

A '" • .1':"" '" .1 ., "1 .... LYitll11'\1U1~ff~ff1U U"::llJll~'\IU~~Vl1(J 111tl YUff~~lJ1::fltl1JflUU1JtJ~~Vl1(J ~tJYi(J1tJ11JL"(JULLtJU 
• ., II 

11.l;1~ u"::ud'u,,f fl~ 1tJ'\Itl~ \'11 ~11 \l::111fl11fff1~1116F~ii9l1J1fll1~~ 1ff~l1Hflufl11111UtJtJ~1"tl~U 
, "'" , d,,,.J d . , ",,,t 

\l:: Y1ff~tl:: 1fl ~VlLl1U11Ll11J1::ff1J UflUffll~ ~~1(JU"::ff::~1fl 

4. UUU~l,,~thl1i' tJfl11V1~fftlU (Prototype) 111J,oo~ UtJtJ~l,,~~ii fl11 'of1ff~U"::'\I\n~d' ~thU 
- . .. "'.1 '" ., J! 1! "..... "~.....,,, 

Ll11JtlU'\Itl~\lH'rlfllJ1::fl11 ~~UU~ffn~91tl~1Jfl111J'lf1Ulty~~ LYi11::91tl~LIJUUUtJ\l1"tl~Vlffl1JUO 'If~lU 

, JI ... .J," • .....1..1.: • .1 A • 
tI \l1 ~9111JUUtJVI ~ Vl1fl11tltlflUUtJLLaZL'\I (JUUtJtJ'rl fllJ1::fl11 utJU~ 1il~lJ1::LflVlU VI 1'\1 ULYi tl111~ ~tJflYi1 tl~ 

• ~ '" '" ~ • ..J. "4 ~ Q '\Itl~U1JtJ u"::mfl11LLfll'\l1.l1Ul.I~ ~ l1ff1nJ1W fltlUVI\l::Vl1fl11ffll~111tlfU'91\'1H 

. ~ 
... ...., " • ., .cI 
"fl1:lW::VI 'lfU1LffUtlU"::Uff~~ ~~U 

. -
1. utJtJ~UItl~Uff~~ll.lVlHm(JUtlfl l11J1(Ja~ utJunuff~~l1.1VlHm(Jutlflll'huu L'liU 

UtJtJ~l"tl~U1J"~ UtJtJ~l"tl~flU utJtJ~l"tl~N,,'11 UUtJ~1"tl~10tJU~ U1JU~l"tl~Lfl~tl~LltlU 
o A J ... 0 .3 '" 

UtJtJ\l1"6~Lfl16~lJU~ULNl UtJtJ\l1"0~tllfl11 nlU fl~lU 

2. UtJ1J~1"6~'nl'\l6~\l1~ l11Jl(Ja~ UUU~1"tl~~ii'\lUl~U"::11tJ"::'fltJ~lnl'\l6~\'Il~'1fl1.11::fl11 
~ 

l'liU U tJtJ~1"6~' rl U UtJ~1"6~LO'lfl U tJtJ~1"6~ 1 VI H1Yi tli76 06 U UtJ~1"6~~U1J1.! 1:IU 

UUtJ~1"6~fl11ff~VHlufl UtJU~1"6~10tJU~ . 
o '.4 ~..ct, 4 ""'.Q. 

3. UtJ1J\l1"tl~UtJtJtJtl111tl'\ltJltJ l11JltJO~ UtJU\l1"tl~VltJ01116'\1tJltJUtJU\llflff~ff1Ulm'\ltlnH 

'1fl1.11:: fl11 L'lfU fl11661116'\1tJltJd'~ti1U'\I6~1J1.!}lUfl116tl1116'\1tJltJl1.1111 1 \l fl116U1116'\1VltJ 

A .. 
~lUlfl1tl~l16U 

4. UtJU~l"tHLLtJU~l~fl l11JltJa~ UtJ1J~1"6~~Uff~~1,fl'l1umYi 111611.1;1~mtJlu - ~ . 
1~Wfl11fi~~~flUFhtJ1~ti1U66fl l'liU ~1~lNU~1,f111UUU1Ut1Ufl111Jf6U 1116ntl\hLflltl~tJu~ 
..... ,"d.t. 1 ",,,."'A~ '" .1,,, .",A '" 

N1CJffl l1Ll1U'lfUff1UllltJ 1.1 911.1 1JN1CJfmYi6nfl1:l1"fl1:lW::'\Itl~lU6 1J liUN1CJfflLYitlffmn"fl1:lW::llltJlu 
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• , .:t • .d lJld~' '4':' 
5. UtJtJ~laO~UtJtJ1Wfl1f1U lflJlfJtH UtJtJ~1aO~f1U1fA~ lfllfU'tfU1f1UtJ1~1f1Ulfl0'lfU1f1U 

'UO~lltJm.f~lflJA lAfJUfJflnOAU1:mOtJ'~ l,(U UtJtJ~laO~1huUl:flOtJ'UO~11~mfJlJ\l1l6 UtJtJ~laO~ 
• ~':'.I ... 

Ifll0~fJU~ 'tfU1f1UIJ1:flOtJ'UO~'10U 

6. utJtJ~haO~UtJtJlfI~OU'lf'nh~lU'~ lflJ1fJa~ utJtJ~lao~~u1fA~llflifud1u~lfI~OU'lf11u 
• :,~,. A il' It • A..,: • 

flUfll~lU'UO~lltJtJUUCOJ ~ l'tfU utJtJ~laO~lfll0~ UHlfJ utJtJ~laO~lfll0~~fll OUl UtJtJ~lao~ 

Olnh~lU'UO~fla'fl utJtJ~lao~i'mlgtJal 
.... ... <If • ..I!'... ... ... ~ 

7. UtJtJ~laO~lafJUUtJtJ'UO~~H lflJlfJn~ utJml1aO~f11fn~latlUUtJtJ'UO~~H ~~l1JUflU 

1f~1~UtJtJ~lao~ua:U1fA~d1UU1:flomh~COJ llfijOU'UO~\ll~ I,(U utJtJ'laml0fJU~~l~.utJodntJ~ 
• 4 • A Q 0 W 

lltJtJ\llaO~ll0 utJtJ\llaO~Lfll0~tJU utJtJ\llaO~10\lmfJ1U 

" "" .1.1 • '~'.I • \llfl'UOfl11lJ'Ul~~U1fllJll01fllJ1J1:1flfl'UO~UtJml1ao~ ~11 IJl::lflfl'UfI-3l1tJml1afl~ 

1fllJUO'lI1Ufl'~ 3 Ul:lflfl '~url 
<If • ..1. ....... ... 11" 

1. Physical Models lflJlfJn~ UtJtJ\llafl~f1Ul11fUflUtJtJ 3 lJ~ lftflU1fA-3UU1f1AmfJ U If 

f1f1fllJlli'1ulUnllJ lAfJ'~11f~~h~COJ l,(U lltJtJ'lao~ 
<If • ..I • ... ... .1 ~ 

2. Conceptual Models lflJlfJO~ lltJtJ\llafl~f1Ul'1fUflIIU1f1A ~~1fllJUnll1f~HlJnflgfl11W 

f111lJ1i'lJliu1i''UfI~'i::tJtJ 'A'lfaltllUlltJtJ I,(U lUmft llNUmft UNUN~flnli Ol'ift'i'iWUl ,i'lu~u 
d • ..I," ... ~... .t 

3. Mathematic Models lflJlfJn~ UtJtJ\llafl~f1 'lfmlllf11~f1W~ffl1f~'i lfafl~nn:: ~-311a'A~ 

1f1f.l'~a'lJOl'i 

" 0 3.3 fl11ft'1HU1J1Ji)li;U)~ 

JI 

lfanOll lla::lflfliiflOll'~1a'~~umW'UOll1f~1~lltJtJ~lafl~ ij~~~f1 1uu 

JI 

iim r{ l'U1ilr~ (2516: 90-94) '~'a'Ufllfanfl1'i1f~l~lltJtJ~lafl~ (Model Making) ~~u 

1. l1m1lJ11f~~\l::Li'lua ~O'l~ij-3 L,(U lUmft\llnii~fJa'l'i UNUlJn ua::~lnlflr-3fffl dijfl~l~COJ 

2. ~AaU'\l '~lJlmd1U~\ln~f1-3~r{A 'ln1i'Ad1U'UfI~utJtJ'latN~f1~Li'lu1i'Athu~1i'lJliu1i' 
ntJ'UfI-3\ll ~ L'lfU 11l\l::'Uf.l1f.lLi'lu 4 nh'UfI-3'UfI~\ll ~ n~f1-3'Uf.l1fJd1U~HCOJ Ii'lU 4 nhlflJAllnd1u 

• • JI 

3. a-3fiff~U~u~'unUa'~l-3utJtJ~lafl~ij 5 ~f1 ~-3U 
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1) 11ld'tuhu"f)~"tH'; ~t'1f)~f)dl~ '1inf~f)UnU'l nf)dl~ 'umnh 111fl11Y1fnfJl1Jn 1 

, "" ..I d ,~ ~ ~,...., "'. , 
11\ln9lf)~Ylf)nltln~ "Ua1'~I'Ul 'nUn111JUftf)f)~ 1 

~ ,Y. '!II ~ ~ ~, .1 : .. ~ ..I,,;, .. 
2) t11 1ItnYlalfJllJUUtJtJ "f)~1~amH11 11JtnYlUU'~1J"lUl1U~nf)glm1flfJ9Il 

Ntl 'tJ'ln"f)~';~I"~f)~lltfl" 
" 3) 11l"f)~UuIgnl1;f) 'l1qjlilu'11 I" '1i1fllJUQ'~1tld'tlthU"f)~tbU"1~'1 'H' 

a~IilfJtl'~ 111f)n'ftnYlthfJunu'~ lYU UlJa~ l1;f)fJl"l'~ I~U~U 111,hl~U~f)~'ftl1Y1thfJ 11~f) 

fl1Y11;jfJUI~UUtJtJ 
" 4)I;jfJWll,,'H'1~'1~ 'unnl;jfJUl1111~rnlJf)~191QUU'Ul11I1"lflW9I l1m\~mfJtl 

..;, '. !II d.. ,: 5 .. ~ • ,Y.~ 
n 1J'1IlJUn9ltln~IflfJ l1anml Perspective "f)~UllJl 1I,,1fJ 

. .. ";,Y. 1! • , " .....1 .. ..; • 5) laf)mt'1~n 1I1fll~UtJml1af)~ 111111Jl~t'11JntJ191Q1Jl~t'1~flnml1Utl 

um tll"tiu~ (2516: 94) 1~mh10~Influflm1'f1t'1~ ~tJn1w'um1t'1fl~IItJlJ\haf)~'il 

fl1l1af)n9l11Jfl111JIl11Jl~t'11J IYU 911lJamjW~m1'f~lU ~lJtJ'~lJ1W fl11lJ-ilUlfV"f)~~t'1fl~ ltlfJ 

Influfl~'nU1t'1~""a~tJl~lIln '~IIn 
1. m~tl1ll66U 61,'filJI~Ul1111'lllflW9I"~'1 1~ IYuilJI~U1l1J"l~'1 'tf~f)I~Ul11f1l~"~'1 

2 m::tl1lAr\1~ m\l'farJud1\Jmt~MlI1Mi1a~n"xDunrilfJ1'~ nrilJm::tl'Mr\1~'H'9hiu 
nl1~ltlfJ1fijtlnl~ul~moo6U lllA'~nnM~6U'111'~ ~61\l~"1::lm::~tl9Il1nU~f)'H'111lu1~ 

'''''' .." . . . ~". . : 3. 1J 61\l y11,:: 1fJYU Um1nl11lJlJ'laf)~'tfalfJ'1 IItJ nUlaf)n'y l1JmlllJlJ'laf)~U'U 
, ~ ".1, A • ..;'" .. .1 ,A A.. A , A 

fl11 Y l1JlU666'U lfllf)~lJ6n Yfl1n::1J'tfalfJ'11Jl~Illn IY'U laf)fJl\l1:: laf)fJ9Itl laf)fJFn la6fJuq 

4. lal1:: f)19'fnl11lJmhaf)~lJ1~()fh~ lY'U IIlJmha6~Ifl~f)~in1 Ifl~f)~'f ~n::'H'n1u 
nnlfit 6'U''tf'l&A'1 IIa::n4flfl111Jfl.mU fl1l1f1mt:: 1a~'fJlJfmarJu lamo6U IYU n64~ mmm~ ... .... , ... .l,~ 1! A "~'.I A ... , ..;,~ • 
11166~lJIUtJlJ IIH'Unf)~I'tfa6~61\l\l::CJI'f) ,,911lJl1Ulfl'HNtJU9In1 1J Ifl16~lJ6911~'1 n Y IUm1m 

. ~ 1 !., ... I I 1 J... 4., 1 A '" .. IIlJlJ\llaf)~t11fJ al1::'U'U lJn\l::lJa~91f) tJU flf) fllJ'tf'UlJ9Itl9l::tJ:: IV 1:: 91:: lJ Ifl1f)~lJtlm 

5. ~'Ull1ilfJ1 61\l'fn111lJlJ~laf)~'~'tfa1fJ6(h~ IYU ltJl1"lflW9I ~6~61fffJn1~111::-);ff1t'191{ 
6'4t'11116 ff9l1 ~'Ul'tfilfJ1~UfJlJ'fnuij 2 IIlJlJ fl6 

1) ~ul'tfil fJ1~ij6~911lJ ti 11lJYl9i , 'U 11,::ln,,' nfJijf)~lJ1nlJ1fJ t'11lJ1HlV::,tllJ1 

d , : ''''';1 .. ,~ A J !II .1 ~ 11!1' A, '1" A " ~ . lnlJIIY'Ul Tn Hl1fJU t1 IlJ61J'UIlJ'Ul1JII~1fl11\l~911fl 'J 'UllJ I"f) 1J 111191m::II'tf~ IlJ611'tf~II~1 

" . 
;~1l1 'tJIH1'~ fllllH1U'Ull1 'f~H~l1l~'U91i1tltl 
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.. : w .!II .. . ... _ '1 .. .... 11;' ,.I.d A M A .. 
2) ttUU12JU ruUttUllfUu nm:ttll! 1I"1V9I12JllUYl1 lJYI"1lJlfllMlJU ua:;1fI1M'''rru 

d'".,:;1,fQ11'ifl~YlU~YllUYlUgfl,all 
.1 .1 ... 1 .1 ....;, '.1 11 .4.. .4 M • • 

6. "-IUlJa1a""Ol "-IUlJl'Ila""Oll1"ll1Y11 lJ"11111U'fll0~'''m.ml'l:;'fl'iO~lJU If'iOlfaoutJtJ 

9lHCOJ ~Utll'Ila""Oi"lflhutJtJilaO~'ViittFh;n'~~tftt 
1) n11Ha'1IUala',,,o1 ,h ,.nttu 1111Uala',,,ofa~ lUJ1~1a'H'umw:;'1Unl:;,t~ 

- - . 'lIUa:;l'IOll1l1a~1:;~tJ\h"oil tlaotJii~'~d'n 5 Ul;; Ut\'19~flul,f,j1 

2) n11lfaO,h 'i\'~111 ltttJ'YI~utlala"flofa~ 1 uutJtJ HU~"O~U tJtJlKo~D ltJi\'111 

~~~"111~U lflOJ1,j'UlI:;"fl1~'i\' tlaooHd'n1u lflf)a'tH1U~'iI:;ufl:;f)f)fl 1It\'1a~~f)9\flll9l~ 
lflfl11ttltla~tJutlala""f)f fl1111ttltlnl 'i\'lttolffl11aflfli\'10fll:;ttll1fl11tJflU "flIl9i~ti1U,h~COJ 

'1:;''';Ua'1U9l1~COJ ""fl9l1~tlU~a~i\'111lfi'Jna lflf)aJllju 

'11fl~flfl1111~1~IKUa'111110a'ltlfl1'ia'fl~lItJtJ~laf)~ 1i\',rJu 2 tI'i:;'~U ftf) 1) lfanfl1'ia'fl~ 

IItJmhaf)~ a'ltl'i\'-h rif)Ufl1'ia'fl~lItJmhaf)~fl1'inlfl1'iflfl1n 'i1tJl1111a'~~'1:;,rJUa~~1~6~ 'YU 

ItJm" IIHUlJij ,it tnh 'tJlf,rJui1fldl~ 1 Ufll1a'fl~lItJtJ~ lafl~ nl1fhlfUtt1l1",ti1u"fl~lItJ1J' lafl~ 

IK fl~,f1 Ud'ttri1U~ d'lIl1UI tl1J"fl~ 'I; ~ 2) "'fn1 flfl11 'f1a'~ ~tJmw'un11a'f l~lI1JtJ~lafl~ a'l tJ1~"h 
flllm flfl 'f1a'~~tlmW"'Ufllla'f~lI1JtJ, 1fIf)~ flnm flfl 'f9\11Ifl112J'lf1I1::~Mfl1nh 1UlftJ'i:: 1m! 
9\12Jaflllw::flll'f~lU "ll1~tJt.Il:;lI1W lIa:;fl11lfl1111"lUlqrufl~~a'fl~lItJtJ~lafH i1fldl~1a'~~tJmw 

'YU m:;ttl116flU fl'i::ttll1l1~~ '111alf:; ~ullfilo1 ~utJala'I'lflf 

. -
Wittich lIa:; Charles (1957: 173-177) 1i\'flal1n~aflllW:;"fl~lItJ1J~lafl~liil H ~~il 
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.! .t '" II ., ,.,.d It.! II ,~ .. '" , , 3. UtJlhla6~,11 'Hl'H1UUlllW::llltl U"6~1f1QYlLl1 UJtfwnru'HU "'1fl'U6~\1H fl16t1~LYU 

• .!.'I ~'"'..t'" '..J.~ "' ., ,:"' ~ .:.. !II • U1J1J\11a6~"6~nU1J\{1It11l1t1 U lfl'i6~JllLU" nnl LfI'i6~tfl'i 6Ul lfl16~tlUfI tI~l1JUU1J1Jtla6~ 

.d "' 1 1~ , .. , " II ,.:.. • '" ~ ,. .,::,~.:.. ~ YlLfla6U 'H1 "ua::H"flUft'''~ 'HL'HUllltl U tin::,., 'Hl,.l tfl11Y11~lU"6~1f1QUU'l "1Jlfltl~"U 

.! ., ~.d1'·!11 "',',"'" ~,..I~ , ... , 4. U1JUvla6~fI"Yl6UfI~YI 1JtlllJU66fl l"6 .1J 'Hlfl"fl111Jl,.1 'Ylfl1Jft'uq~''HtI~ lW 

.J ' ""', ... '.J • !II ' fl1Utl6t1'l "6~ft'1t161mftltJflaUtlfl1::tI:: fla 1Y1q 'Ha6tlYltla6~fll~'l fl1U'111JUtll~'l "fH 

lfl16~tlU"'U'iatlutl' ufilll 1~n1uutJtJ'la6~ til ',futJ1J'la6~dl1!'lU1J16itJ1t1' ,fl.rJl h '~~1t1 
.! ,y.~ ~.. , ..: , "II.J .oS" , ~ ..I ~ , 

5. U1JUvla6~a'11Jl1a 'Iflua::"UH1U1J1Jfll~'l l"6t11 'Hl'HUfl1Ufllf1ty'l "Cf~flY1t1 

ru' u'M' n1 uri-M1 dlflty'l 1~Lfiui" ua::y1f1fi1Jfl111Jl.ri 1 ,,~ 1ft m tlflnli lfllJ'UfH1'ml'I U U6mnflif 

8~Y1t1l~1Jfl111Jft'::'1tlfll ua::i\~~"f1111Ja'U h '~1Jlflfl11til ',f~L'H;j6U \11 ~ 
6. utJ1J'la6~~~JuI6~a'11Jl1a a6"ri1u Ul::flfl1Jflfl fl 'HlflUl:: flfl1JflULoG'l' uhnjl~ 

II '.1 ,.: 1~" ~ , · .d~.,~., '~4 L'HUa'1UlJ'i::flfltJLLfla::yU "Y"L\1U 1,.1 tm'iYlH1UYlfl1J"UfiflU "tl 

.! .. .I , ::.. ,~ , ".,.. 1! .! .I,::.. .. 
7. U1J1J1Jlafl~fI1n::Hafl"U UYUL'itlU "flU 'Hum'itlua'l1~U1Ju.lafl~"U UYUL1t1U 1J 

.1 1~' ,..I, '. !II ' 11'" .... lJ1:: tlWflflfl11a'flUfltlH1Jlfl Cf~ 1JtlL1JU1"'::¥lfl~q~tI1flua::1J11f11U"~ 'Halt1YU"fl1n::Yl191fl 

fl'i::"ll1 fll::tll116tl lftll'l1 "1tl lnU~U LYU IJL"1'~1::Lijtlflna'fH~1t1~Uuala"flflf 
,~ 1'" , ~ !II .l .. .. .,,,... ,'" ,., ~, 

'1Ufl1J 1JLUtI1J "f1afl 'itlmL1JU1YflL"a~ WflYll 'HLfl"flnqfl 'H1J \1::f1fltl'l"Ufl1uua::Lm01Uflflfl1Jl 

.. " .!II _t, "J(" ,~ II ..I ~. __ .. !II. ..I .. ..I 
Yla::lJOO'l ruUJlIHIl 'H'.11'itIU "l'HUm::1J1Ufl11YI1'11nJ'iW 'H1flf)1\l~U1L1J1J'1a~'11tlYlLflamm 

,~ A "'.12 :_.L...., II 
" 1fI1M1tl1J11J1WU Ifrn Lfl1f)~1tlf1111111a1J 

. " 
a-tl"l fJ"tIi~ (2524: 69) '~mh1ii~aflllW::"fl~UtJtJilafl~n~H fl~il 

1. LnU1a''1a'11JiiA~',ffl111Jt1tln1Jtlfl''~Q fl~fl~ 
2. ij"Ul"',j,'HtV 'Hlfllgmnu'U~\1::'Ufffllll1~ 
3. 'fifnru'uri1u~dltlty'l 
4. Ua'tl~ri1UU1::flfl1J~thtlty'l 1~QfllflUIH"11J'''*'H1Jlt1 

'nfl.rJflfl111J.rJl~~Ua'11Jl'iaa'luaflllW::"f)~u1J1Jilaf)~~~.rJl~~Ua'lU'~11 U1JtJ~laf)~~~ 
" . 

f111ijn~f11111fl~1~ f1111Jtl~ f11111a fl ua::f11111'HUl 'm\'Lfltl~tltJ"f)~\11 ~111fl;;qtl LLa::If)~ 

a'11111aafl" ri1U U1:: flfltJfl fl fl 'H 16U 1:: flfl1Jtl ULoG'l 1 U, 'H,j, ~ L l1 U 1'f1U U1:: flfl1JU~a::iu 1 ~i", \1 U 

LoG'l' \1fl11tiHlu~d'l1liu,rtlu 1~~ ijml' fif,U' U, U 1'11U ~thtlty'l Ua~f111,n UU1J1Jilaf)~ 
~a'11Jl1m~a,,~u'u-iul;tlU ,~ 



t-GI6UUIA.I6Grmt.tI6IMtLtIMtttfl.t1MU' GM1 Hl\t-Gn.~,u,tuLl~Ut ,,~ ..... "iI" It r'" .. 

lAAIUl.IMYl~rtn.Gr.tLUULf1X-~~lutLt1~la~1W~fWGI\ot'GFll\lL,Qo1MS~~lt-l\n,.ttYib~¥~ 

::lln rtilrtG£Mrtl\1~H-t-LrG~~rt~U::l\rtH-t-~rtfl~~~GM!hUlrt,ttt-G~L~r1r111L~l\lf1mtY !hUtrt~Urtfl~~ 
" " . " 

rtG,u,Jl.l L U ~h ltuum' rtG,u,.tLUM.t1.tLUrtl flLrtUt-h~~rtL~H~IA.t-G~Ll\r1f111UGm.ttY rtG,u,tLUMtl.tLUrtl 
"It" F' "It J:I' It IF'. iii' J7 It 

t-GllLl\r1f111Jl.l.tLU Lt~t rtG,u,.tLUrtfl.tl.tLUrt' t-G~Ll\f1r1nJl.' .tLUnl,u,u.tLrtL,u,rt~t-Ln.rtLWGn.uLl\ 
o ,,10 .".. .. 10 • "It'" """ 

rt rtL IA.Jnflt llA.f1 t-Gn.Yt-,u,::t [lU ~tf1U H~ IA. rtt,u, ::u,\ ~ tLfl 'V ~. J:i' , ,.,. F" : 

GMrtl\l~Jl.rtt t-flt-GllLl\f1f111flt~t-~,u,n.tLULtrtU1U\flUmGU::tnrtGG.uGtU~,u,tJl.t ::l\ttY '£ 
". ... ". • " • p if if ." r r II> "." .. 

~Lrtn.t-G.t1M.' t-G~UUIA.l\' Ln.lrtLW~U1rtfl.tl~Ltl\' rtnt-G~' Z 
r .. " ~ It" ....." .... " 

rtil rtG £ M rtl\ l~H-HrO~ ~ rt ~U::l\ rtH-t-~ rtfl ~1~ 
" " 

IA.GMlim' t-G~rtnt-G~Ll\f1f111 /hUt rtbUrtfl.t1~rtG,u,Jl.' U\ nUJnYUurtflt1~Lt&lrtnt-G~ 'I 
F' • It ,,: • • ~. J7" " It K" """" 

t!t-~ rtG.utLUrtfl~1tLUrtlt-0~L~f1f1n~t.tLut-2tL~U~~ (6Z :8Z~Z) ~~m£tLn.U~ pt!tL,u,1 

" 

t-G~UUIA.~Gflf1tt~YrtLWrtrtfl.tturtUt OM1 Hl\t-Gn.~,u,tuLl\Lrt 
"f" w P ",."It" -,. 

~Lrtn.flUln.O.tU ~Lrtn.GflLtflt~Jl.' lrtl rtltt-G~ll\r1f1nt-Gn.~lrtn.t-0.t1rt' l\' In.1rtfl.ttu rtUl t-l\11J(, 'V 
.... ..~" It • F' 0 r It It" J7"" r 

rtn.t-fl~~' l\' In.JnfltturtU' fltJ(,GM1 flt~ ~rtG~,u,tr1Urtt.tt-G~ll\f1r1nJl.' '£ 
l' ~ .. if iii It" ..". "It • r if r ,.... • " .. 

t-utlt~, rtU1t-GrtrtYUUrtllt1Urtltl\' rtnt-GI6::l\ 'z ~ 1A" " J7 ,. 1 lu " 

~h~UlrtrtG,u,.tLUrtfl ~1.tLU rtl fllrtUt-~~~ rtll~t-t~!!t-o ~l.f1f1nUG~1 'I 
. . 

t!t-~ rtG,u,tLUrtfl~1.tLUrtlt-Glll~f1f111~l.tLUt-2tL~U~~ (69 :VZ~Z) ~Wn.U l~~~ 
" 

flt~no,u,tLUrtflt1tLUrt' l~tl~IlU::tnrtl\~G~~ rtn.rtt.tll\' In.1::~'' , nfl t1M t1tt U' llt rtn.t-fl 
if .. It ".." l' :' It" it....II" It. l' ~ 

lt~~~~t!~rt,ttlJ(,~llll::l\W ~H~lJ{,~rtlrtO.lHLUrtflt'tLUf1GU::t[l~l[l~t-O~l.f1f1nlt1l.t'L}1~n 
" t-QllL'rtn::~n L~U~ t-O~Ll\rtUt t-Q~Ll\U.' Utrt~1 rtJ(,1 tl1,,80t-Q~Ll\r1f1"rt' rtJ{,rtJ(,::~"rtUtuU~1t-0n. . • ", ." .r".. . I if I • It rip p 

~t-!l\I6~!rtl L~rtO~.tLUnfl~1.tLUrtlt-O~L~f1f1"~ltLUt-~tL~U~~ (v6-o6 :9~6I) spu~S 

t\GAtWt\Bt,tLUt\1 t-GtllennnAI tW So£ 
.... " 0 "" 

6~ 
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.1 .... ttl Sf 0 

3.6 m1u1~I"'UAll",uun10 ,um1U1HUUU~UltH 

Engec ua:: Yagec (2001: 63, 61) '~flanO~Olnh::wu l~UJlf1flWcrltll'ilM'fl::lluUUlJlJllJlmf 

(Scoring rubrics) -;ha'lUUtl lfl.h::wutllnJnlMfhlfll'SlJ Ll191tll'iW fl1'ili~U1lJ lunml'~o~G(ivu'~ 

l~vfl1nh::LijuUlJ1Hhao~a'lUUtl lfllJ;fla'1~ ut.i,n::~lJfl::UUUOOflLillJ 5 "::~lJ flO ;1U1fl ;1 
tI 

l.humn~ ftO If ua::fl1,.t.Ii'lJ1Jl~ "lVflUt.l"::LijuUlJlJi1aO~ t.I'i::flOlJ~1V 3 'ilVtll'i ~~il 
4IQ, • !II 4 ~ Q ,,, ~ 

1. fl1'ifl~OVl~L1J U1Y1Vlffla'9'I'i ua::u a'~~U U 1fl~OVHa''i1~ a''i'i fl 

2. fll'ilhLa'UO '~uri fll'ilfllUn ffat.l:: fl11lJL~11\llJ lunflll 

3. fll'iUa'~~~a~lU '~llri fll'iLLa'~~OOfl fll'i1~LYlfllU lav ffat.l:: 

Lantz et at. (2004: 60) '~ff~l~LLlJlJt.I'i::LijU l~vlfLf)Wcrlfl1'ilM'fl::uuUUlJlJllJlmf 

(Scoring rubrics) ut.i~LflwcrlooflLilu 3 'i::~lJ flO ;1 (Great) lfM' (O.K.) ua::fl1'it.li'lJt.ll~ (Needs work) 
tI 

1~vlM'uflL1vuua::fllLiluGt.I'i:aiju 'i1Vfl1'it.l'i::LijUt.I'i::flOlJ~1V 4 nVfll'i ~~il 

1. UlJlJ~laO~uff~~~OlJa~\lfl~O~1110'~ 
2. LLlJlJ~laO~Uff~~OOflQ~a~~~O~fl1'iU1LffUO '~mjwi~l\lU 

3. UlJlJ~laO~L~11\l~lV 

ffm,jUt1~LffllJfl1'iffOU1Y1V1ff1ff9'lfua::lYlfllu lav (2546: 18, 102-103) '~flal1Q~UU1 

YI1~fl11U'i::LijUFH1fl'i::lJ1Utll'iL1VUrUlJlJU19'1"'l'::~lJ 1110lJ19'1'i1t11UU'l'::lJ1Wfh 11'-h U1JlJ,jUl1fl~" 
." II , 

flTIU'l'::WUf1ih1~OOl'iU'l'::wun~0l'iuii,j~ua::ml~lU 19'1vi:jftq~fl'i'ilJ;t.i~nlM'd'~Lfl9'I'~ ijflTI,jUnfl 
tI " • 

'i:: ~ lJfl WIllVi ~ ~u9i 2 'i:: ~ 1J;ju , U ~1V1flW tt1n1JOflQ~ U1lJ1W ua::flw IllVi~o~~a,nu otiwi~u \lU 

'

SI I A. ~ fU ,1 ,,~ A 

ua:: ~U1Hfll'iU'i::LlJUfll'imlll'i::~lUOOflL1JU 2 U'i::LIlYl 9'I~U 1~v1'JflflWtt1fll'iU'i::LlJU~O~Ill'l':: 

t.i .... '" .... ~lUUU'l 'lf~ff1lJ1,.tl1J'i::LlJU ~ 2 U1J1J flO 

, " !'It l" .: "'.... .. ... " 1. fl11 l1fl::UUUU1JlJIllVinU L1JUOl'i l1fl::UUUIll'i::~lU'JfUL~W1 l1'iOlnmJ'JfU~Yl9'lO~Ol'i 

•• .... •• ~ '" ...... d..s '" • t.i l" 
ffllJ~afll'ilJ'i::LlJ um Vi1:: ~~lJ'i:: ff ~fll1" fl 11'i OlJ'i::l~ UCl1fl ty~O~~lULYl1U U 'If ~tll'i ,., 

fl::UUU \l::ft111U 9'I'i1Vfl1'iU 'i:: LijU t11U~ lhfl' ty'l ~O~Ill'i::~ 1U 

2. fl1'l'lM'fl::UUUU1J1Jut.lflO~rlU'i::flO1JtiOV fl1'l'U'i::LijUL~oli\JllU11ll'i::~lU~rjL1Vuuii,j~ 
" ... , ~l" Q ~ ~,! ,,., ~ W U U\lUlJ'i'iq ~ ~U'i::ff~fl 9'lVOl'i ,,., fl::UUU\l::t.I'i::W U9'lllJO~fl U'i::flOlJ~rn'JfU~lUU U 
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,-ffl'Dfl111J'G'"NA'urrnrnaa,Utrntll'ZWutl7UJrrn.ma lutr1'Jai'~nM1atW't\'11 trmh::&iiu 

tl7UJrrn.malutrmrJlanruf-mtN umnJl'ZwuilfJ1Jlf&flWcr1trnl,ff\:uuuu1JtJ1mrnf (&xmg nixies) 

l~tI,u~lflwcti'nnl,ftl::uuuoofUi'Ju 3-5 '::fltJ ,t\'uri ~1J1n ~ tllumn~ 'nolf ua::tllltli'tJtll~ ,i401f 

lun"tI'::wulu",ja::'1tJm,tI'::wu~utJtJtI,::wutil'HU~ 

, , 
""., ........ " 4. ~1\n.,rnllnrJl"U8~ 

'l't'l,6 uutni'91u ua::tlw:: (2549: 87) 't\'U11tlutJtJn1'l"fJumn1'61.JUl.Jl.J CRP 

~1.h::notJ'tlt\'1fJ ItlutJtJmlllfJumn1'6uutJ1.J9Inflan (Crystal-Based Instructional Model) 

lt1ul.JtJnu,lfJum'a'out\'1fJ1i1ifJ (Research-Based Instructional Model) ua::lt1utJl.Jm'lltJu 

mHr6U';~fla9l1l1'n (Productivity-Based Instructional Model) 'tilflumli'~m"ltJumn1'6U 
JI 

lUYUllfJU 9111JoG'6lJa'lnmlUl'nfl~~9111JflamllltJumlft'6Ulu lHllfJuunUUl 10 lHlltJU ua:: 

mll1tJ~lufla~'t\''Ha~nui~m'llfJumlft'6U9Il1JltlUtJtJ''6~tllGl11J1i'fJ l'ttJ11 fJwanl:lw::~ 
~ tI t' J, 4.,...s" __ .d., 
lH l::ft'~fl4l. tl~"U6fJl~1JUtJ(11tlty'YIHft'a9l'YI'i::~1.J .05 

... .." ,~ • ........ ~ ...... oJ ~ tI ~ 
a~~l flalUotJ (2550: 73) "'YI1ml1'm"6"nl:llf1a"6~ml,,~ulfJWanl:lW::'YI"~ 'i::ft'~tl 

4 tI'i::m'i ,t\'uri 1. fnu fUl1an 2. f';tJ1'lflty ilUltytl6u~ 3. l11J"a~ft'!Hft''i'itlti'~fl1J ua:: 

4. i'mrtl111Jli'Ju''YItJlflti'u~ "6~Unffnl:ll flW::fllfllft'911 t\'1fJltlutJl.Jm'ii;fJ1.ml'ift'6Ul;~fla9l1l1" 

mi1J"1mh~,i'Juunffnl:ll flW::tllfllft'911 'i::fll.Jtlltytyl9111J'H11'Y1tJlafJ"6uuriu flU1U 38 flU 
oJ ........ tI "'.. ~..s'" ......, 1" tI ... 
'YIa~'YI::ltJtJUlltJU 1'1fl 234114 l::191fllft'9Il(11'HltJfll flaml1'tJ"1.J11 nu 'lfl Ul.Jl.Jm'il'itJU . " 
mlft'6Ul;~fla9l1l1" ft'l1Jlla';~UlfJWanl:lw::n~~tll::ft'~tln~ 4 tll::m'i't\' 
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iI .,., " '~J."" A ~ ... t~ ..I ... tI::W! UUflfl11W (2551) "ll1fl1'1t1t1'l't6"fll!j1FU''UfHfl1'''t1U~''1t1flU66flUlJlJfllJ 

A6lJ 1\n;mrfl1~;11f1t11"t\::fl11lJa'llJUO 'Ufl11a'r1~UlJlJ'la6~'U6~,rm;tlUJj1itllJftfll!j19t6Ulhntl 

milJ"16d1~ fl6 ,rm;tluiuJj1itllJftfll!j1iJ~ 4 'lU1U 36 flU 'fl~tHUU~'f1UflU1'tI fl6 UlJlJ'lA 

. lJ 1U"rnrfl1~;11f1t11 UlJ1J1.h::WUft11lJa'11J110 'ufl11a'f1~UlJlJhau~ ut\::ulJlJlb::wuulJlJ'laU~ 
.. ., • I .. 1.," ...... .J~ II! 

Hafl111t1t1l'tlJ11 flqlJflAt\U~lJfl::UUUlJ UflffUfI1~"'11f1t11'Ut\tl16t1t\::q~fl1116t1a:: 70 ua:: 

ij fl11lJa'llJUO , U flua'f HU lJlJt1t\ 6~6d' U 1::ilJAlJ1fl 

AU" ' _I 4.2 ~1'U19t1I'Ufll~u1::I"fI 

Brock (2000: 17) '~YhflU1itll146ftfll!j1Ha'U6~fl11iAntlfll1lJ~'lf,rm;tlUU6mllJlJ Ur1~ 

Ua::\l1,uuuflUnH1U'U6~111' "ntllJ ,146 ,.nUflUftfll!j1fl1nh~lU'U6~111'tI 1AtlulJlJ\ha6~~a'r~ 

"

• ~" • ." ~ ,., .. " ,lid. ." II II' 
lJtl1llJU~U~n1lJUUlf1 nH U~Umlt1U~6~UUA~ lfn1Ufl11f11~lU"U~lf1 tllfU~lJUua::lfu~a1~ 

lAtlui1Jltltl1flfl11 'lfa"U~'UU~'lfa1 'Uiif1f11~~Qfl~6~ Hafl111itll'4lJ11 ,r fllitluijfl11lJ,.v'1 1 \) 

., ... ., ." ..... 1 iI · ",dlt.l 
afll!jW::fl11lJlJ~1"6~'U6~'lfa1lf1 tlflf1f11~'Atl1 \n::lJlJ A tl1flUlJlJtl1aU~lf1 tlflun~"'U 

Pringle (2004: 30) '~n1fl111itll146ftfll!j1Ha"6~fl11l;tI'Ufl11a'U'U'~6~ 6::~6lJ lf~U 

lfl1~uf1~U::~UlJ 'UU~ Bohr lAtlfluufHulJlJ~la6~ 'u1::ilJ1j1itllJftfll!j1~U\,I~uua::~6\nh"tI 

Hafl111imlJ11 flllUr~UlJlJ~laU~111'lfUfll;tl'UijlJ lu"mr~.yAltlU,~tl1nmhU1.h::fl6lJ"U~6::~UlJ 
UUA~ 'lfn1'U 11fl11Ur1~UlJlJ'la6~UlJlJU1lJij;t 111 1 If,r m; tlUlnAfl11lJl.v'1 h l'U 1 fl1 ~Ur1~6::"6lJ 

~~tI::lnUlh:: ltl'ti'll'llf,r flcrtI'Ul.v'l "a ~~ln'UU1lJ1illlJ ~~lnUlJ l'U"mr~6fl111; tl'U1f1t11f11U"{~6'tJ 
,~. ..., A ~ ., .. ... 

Pauline, Deidre ua:: Raymond (2005: 84) "fI1fllntltlll'tU"fll!j1Ha'U6~fllnAfltlmllJflllI1tI'U 

1 , 11.,... It • ..... A , 1101 ..... t J!1 1 A 
fll'J'U6U Ati lfUm1t1\,1Ul1~UlJlJtl1a6~'YIH"'11'Y1t11 1l1U If'Umlt1UlflAfl11lJ~ fl11lJl'U1' UllU~ 

m::lJ1Ufl1Hi'~lfln::11'~1t1UU~ lAtl1lf,rm;tlUUr1~lllJlJ'lafH Chloroplast Hafl111itll1lJ11 

fluiAntlm1lJfl11crtlUfl11U6u~1lf,rm;tlUUr1~UlJlJ'la6~ff~lU;lJ1lf,rm;tI'U1jfl11lJl fl11lJl.v'11t1 

1 1 ., "A 01 "11 ~ .1 
'UlJ 'Unf\''Ul'J'U~ m::lJ1'Ufl1'HHlfl11::lfi'l1t1UU~1l1lJ"'U 



63 

Littlejohn (2007: 22) '~';lm11itu~tlffmnN1'I'Utl~m1ifln'nl1lJm1l;tlUmHrtlU lfltl 
, ".,.. If ~ " ,,~ ~. ~ ~., ~... ~il 
MUm1t1UtllHUtJ1.hlatl~ U lJ uuu .. latl~lCV1'lal1'V ua::uuu .. lt'1tlw'Vt'laU"1 lYCtlUn t\lMl 

m'J'l; tlU IlJ 1 Unrnrl~tl~ m1d'~l"'J'1::M~1t111a' ~"tl,r;;'Y ua::m1Mltl' n::tlUlCVt'la Nam1iiul1u";h 

., .... ,~ 1 2'" 1 ......, ~ :: 
Mt'I~mnlflatl~Um1t1U tl"::llUUf111lJ "11lJl,,1' UlJ Unf'l'Ufl~nal1~~"U 11lJmt11lJl1tl 

l;tllJ lfJ~f1111Jll~tl~ mn1~lfl11::M~1fJUa'~"tl~n'Y lla::m1Mltl'n::tltJl'Vt'la'~i'flnlu ldtlnln 

.... ,~.. 1 • _1 ...... 1' .. ::., , ,,,. ..I 
UnL1fJU tllltiU 'lnmlMlJtllJgU"tl1t1"Ultl~ tlmNtI~'Y1t1 Mfllt11lJl1tlUllft'Utlnl::U1um1n 

., " '" ,., .. ,"d !:It _I ,1' 'lfUCVOU MUnUm1t1U Mll1UllJUllJl11lJ tl 

\)lnn l1ffmlH lui i tI~l~fJ1~ O~ o'u 1 tlu uu nl1l; fJU nlH1tl my ~ Na" IllYC lJ 1 "niffu 

" mUnUinfJl ua::f111lJa'llJl1C1' um1a'!HuUml1t'1M n~' utl1::lnff ua::' u~Ntl1:ant'r 

I, m'J'l;fJU~1fJltluuum'J'ilfJum1a'tlul;~Nfi"mycijm'J' ,rtutI'J'::mff'nfJ lflfJlh 'tI'~ 

'umniiIJIUlfJtlInnlltll::~n~tl1::n~fl4 1, '~ufi 1) lnu f"h l1'1n 2) l;fJufilUl\lJ l;fJ1"'ltytliiu~ 
3) 11lJycn~a'!1~ft'11fld'~f1lJ'ntlua:: 4) i'mj'1i1J1UU1lJ'nti 'Hd'U~ 

2. nnffnlll1i tIl~tl1O'UlJ 1 utif'l'U' m~nW1ntJ1 'utI'J'::mrro~ '1m m'J'i flm'J' llfJU nnntlu 

lflt1',r 11111 uun! ~ lW' 11'1&3 ~ -llfltwi ~o' m1U1 i mI ~tll::mmi fffnl1fmi fln \lOl'J'lJnnn UUflTIUtlU 

1 
'

''.,... If • ..." ~ 1" ~.. ~, l' • flfJ MUfll'J'tlUft''l~llUU\)latl~ lYCtl'W1fJ UflUnflllllJ unrrUm~1ntllf'1'1a'''1Nlumla''l1~llUU'latl~ 

l'lfU nnn!1~llUml11'1tl~M1h m1a'!1~llUU'lt'1tl~tl::"tllJ m1a'!NllUU'latl~ Chloroplast 

fll'J'a'! l~llUU '11'1 M' U,~ nl'J'a'!Nll UU '11'1 tlWlit'lan'V Ut'l:: nl'J'a'!l~llU U'latlWliaaff',,{ 



, 
--tJYlYl3 

.--.. . .., 
lIiAl't4t4fl111~r.J 

flU 1 i til ~ t) ~ Ha" t) ~ 011' .flU U lJ lJ 011 11 (I~ fll1 trt)~ l;~ Ha 911l Tn ~ ij Pit)lJ 1 ~ ';fn1' m~ 
" 1i1WiY1(11 ua::fl11lJa'llJ1HI '~flUa'!1~UlJmhat)~"t)~ufll1(1uu1i(llJffflln9lt)~~~ ij,j~91t)~ 

1. O11tillf~fllUUlJlJflUii(l 

2. O11tillfuflU1::'nmlla::latlflflqlJ~1mh~~'.n~flUii(l 
" A '" ~,~ ... '" 3. O11a''iHlfl'it)~lJtlYi 'II' I~01n~w 

·A '" ..;,~ 
3.1 lfl'itl~lJtlYi 'Ii' I~01'iYlflatl~ 

A '" ..;,~ d " 
3.2 lfl'it)~lJtlYi 'Ii' I~011lfllJnlJnlJ"tllJa 

• 4 d tI 
4. O1'iflll~~flnYlflatl~ua::LfllJnlJnlJ"tllJa 

O1'iii(lfli~;i'lrJ~fl1'iii(l~~Ylflatl~ (Quasi-experimental research) l~(lijlUlIlJlJfl1'iii(l 
UlJlJ Two group pretest-posttest design fitl ij01mu~flqlJ~htldl~tltlfllrJ~ 2 flqlJ fitl flqlJYlflatN 

" ' .. ~ 4 ~ "., • ., 
lla::fl'llJl1J'i(llJIYI(llJ ua::lJ01'inlJnlJ"tllJaYl~fltl~lIa::lfa~011Y1f1atl~ (Campbell and Stanley, . 
1963) ~~mVin 1 

tnl1~ 2 lUUlJun111i'rJUlJlJ Two group pretest-posttest design 

I 

fl'llJYI~atl~ 01-------------- X --------------02 

flqlJlm (llJln(llJ ° ------------- -X -----------------0 1 . 2 

.ct d " 
, 

°1 lflJltltH O1'i IfllJ'i 1lJ 'i 1lJ" tllJ a fl tl'U fll 'iYl ~ a tl ~ 

.ct 
fll'i 11 (I'U 01 'i trtl 'U 1i 1 WiY1 (ll~ 1(11UIIlJ lJ fll1 11 (I'U 011 trtl 'U I; ~ fla VI IllVi X lflJltltH • 

-X 
.ct 

lflJltltH O1'i 1'1 (ltJ 01 'i trtl tJ 1i 1 WiV1 (ll11lJ lJU fl ~ 
.ct d " '" °2 lflJl(10~ O1'HfllJl1lJnlJ"tllJalfa~fl11V191atl~ 
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th~'Wln1 

'u , 
nqtlfl'l8t1H 

• " tI tI • • 

nqllfi16dl~n'fl\JnU1itJfli'~il fl6 ll'mlV\J.r\J,j'litJllfttl1!I1Un 2 Illfl,lv\Jn 1 lH,lv\J 

... , .. ... _ I" ~ ~.. .I..; ~ ,..., .. ~ !.l 
1 a'nVH'~lJClllll 11 ~ n~'"'' 't't\J fI O1~nnl!ll" 't't1 111\J n~l\JflW~ fl1~ll 011 O11nnl!l1,,\J't't\JJ1\J 

II II 

fl1::fln~ftnl!llinu uni~ftnl!ll 25521~tJ~h&u\J01~nll1\J"nqllfi16dl~"lll,j\J"6\JA~U 

1) O1~,g6nlH,lv\J 

~1i'tJlg6n h~,lv\J 1~tJ'f1i011,g6nUlJ1H'1::'l~ (Purposive Sampling) 'A' 
• II II 

h~,ltJ\J1'a'nv1;t~tJQlltl th&1l6l~\J.rtJ i,m1~U't't~ '~\JnqllR1f)dl~n'fl\Jfll11itJfli'~u &flW" 
• II 

n'fl\Jfll~YC'll~Wlti~,gf)n h~'lv\J ijR~u 

1.1 ,rJ\J h~i$lJ\J,j'litJlJftnl!l'ril,rJ\J1UUlJlJn'l1fffll!l1 '\Ji{ ~n"flW::fl11lJfl1'lfl11ffnl!l1 
! .I !.... ~ " .... ~ 
,,\J't't \J Jl\J ,iI ~ n'6 \J fI~ , \J 1:: ~lJlJ li tJlJ nfll!ll" f)\J" \JU a:: 1::" lJ lJ li Vll n fll!ll" 6 \J U a 1V 

1.2 ,rJ\J lH,lv\J~ijfll1i~01nltJ\Jfll1n'f)\J1f1Vlff1n'''{''llJl1aflll'''fll'ffnl!l1 
! .I .. 
,,\J't't\JJ1\J l1f1liffnn"Y 2544 

1.3 ,rJ\J h~'ltJ\J~~lJl1111"a::fll~n'6\Jhr01~n'll'lJn',!\Juad1lJ1Jf) '\Jflll1iv 

• "'" ....~ .cl 2) flllflll1\J~l1f)~'''lnqlJl1~af)~ua::nqlJ'lJlfJlJIfIVlJ 
II • 

f1itJn111\J~nqlJfi1f)d1~ 1~tJfllllg6mllJlJ''l1::'~ 'A'll'mlv\J.r\J,j'lifJ1Jffmrffln 2 

IllflllV\J~ 1 UnUftnl!ll 2552 il\J1\J 6 ,rf)~'ltJ\J 'Inmr\J'~l;'fll~lg6n1J1 2 ,r6~,lfJ\J l~f) 
• !II' , ... d_~ .,J 
flll1 \J ~llJ \J nq lJ fI" a f) ~ ua:: nq lJ' m tJlJ IfI VlJ CW ~lJ"\J" f) \J ~ ~\J 

2.1 U1flZU\J\J n'f) lJ1'Vl1f1Vlffln',,{i\J Jl\J" f)~ ll'ml fJ\J , \JlllflO1'lfffll!llUalfJ 

Uflllfffll!ll 2551 "f)~u~a::,rf)~lJ1l11fhmatJ (X) "a::rh\J,rifJ~llJ\JlJ1"'Jl\J (SO) 
• cI ~ JI.ct • _ ., 

2.2 \J1fl::U\J\JluatJ"f)~fI~ 6 l1f)~IlV\J lllm01nlflll::11fl11lJUU1UnUflH 

.. 1 ,,,...... -.I '" " ..; 
l"fJ1 (One-way ANOV A) ~V 'tfn'Cl"fI"n'6lJlfln (F-test) 1't'tf)fI~n'6lJfl11lJU"n"H"f)~fl1IUafJ 
-. el ~ 4CIt. ;~ .,.cI ~ II.. , ., • &I 

(X) 't'tlJ11 fl::U\J\J'UafJ1'V11f1fJlffln''''l'WUJ1\J''6~Ufll'lfJUm 6 116~ lJfl11lJU"n"1~n\Jf)Vl~lJ . 
., • .., .at.~4'" 

\JfJn'lfltyl1Hn'Cl"fI'i::"lJ .05 
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2.3 Ulfl::U\n.JLUalJlJl'Y191t1f)tJf11tJlnr'UnUnlJ~ (Post Hoc Test) 1911JlmlJtJllilJtJ 

fl1llJUflmhnJf)~fl::u UU1'llJ~ ~1lJ1i'\Jf)~ Bonferroni 1~M'f)~illJu~ufl(i lJuijfl::UU U1U alJ 

1,jUflfl~1~tiUf)rh~ijumhtlty~1'::~tJ .05 ~lU1U 6 ~ 1~url 
1) M'f)~ 1.1.211 un:: 1.1.212 

2) M'f)~ 1.1.211 un:: 1.1.2/3 

3) M'f)~ 1.1.211 un:: 1.1.2/6 

4) M'f)~ 1.1.212 un:: 1.1.2/3 

" 5) 11f)~ 1.1.2/2 un:: lJ.2I6 

" 6) 11f)~ lJ.2I5 un:: 1.1.2/6 

2.4 nll1u91M'f)~illJU~'~lnUmilJi1f)VH~lU1U 1 ~ 1911J11im1'rilJf)Vl~~llJ 
(Simple Random Sampling) ~1lJ1im1'~tJUalfl 1~Ufl11lJuM'f)~ 1.1.2/5 ua:: lJ.2I6 

., 
2.5 l1a~~lflUUnll1U91milJ'YI91af)~ua::mi1.l,mlJtJllilJtJ 1911J11irilJf)Vl~~llJ ~1lJ 

..... '" 1~"..:t" ~ .d., Q ~, cv CI " 11im'HItJUalfl ~Ufl11'lJUl1f)~ lJ.2/6 C)j'~lJUfl11'lJU 36 flU llJUflqlJ'YI91af)~ ua::Ufl1'WUl1f)~ 1.1.215 

.I ... '" ... ~. _t=! ... 
C)j'~lJUfl11'lJU 37 flU mUflqlJllJ1'lJtJl'YIlJtJ 

A ... ..;, ~ ... "'. ~.I ... A ... ..;''', A ... 
lmf)~lJf)'YI 'If LUm11~lJlltJ~llJU 2 lJl::U1'Y1 flf) lmf)~lJf)'YI 'If Uml'YIflaf)~ lla::lmf)~1.If) 

A .....;, ", ... "'..."...... A 1 3 .1 lflHHlJf)'YI 'If Ufl1l'YIflaf)~ flf) U~Ufl1l~flfl1l1llJUl1ilW1'Y1lJl llf)~ aflua:: 

. " 
fl1'ilU~lJUUUa~ ~U ~Ul1a::l1l ua::Ul1ti~ul ij 2 afllJW:: 1~url 

1) UHU flU ~ fl fll 'i lllJU f 1i l W1'Y1lJlf1llJ 1 UU tJ tJfl1 'illlJU m 'i a'f) U li ~Hii fI f11Vi 

2) u~um'iiflm'illf.Juf1ilW1'Y1lJ1utJtJUfl~ 

A .....;, ~ c1 . "... _I 1'" 
3.2 lmf)~lJf)'YI 'If IUm'ilfltJ11tJ11lJ'\Jf)lja 1.1 2 lJ'i::lll'YI flUfl 

1) UtJtJ1fllJ lulifnr'YI1~1ilW1'Y1f.J1 

2) UtJtJU'i::li'iU fl1llJa'llJl'itl lu m'ia'~ l~UtJtJ~la f)~ 
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1) IIH\jnl1.Anl1I1E1\jfl1&1T1E11"1J.11t.1uuum111E1\jnl1&nn.ui~Ha."nft f1ifl 

" " .- ., . ., .,.., 
A1'\J\Jmnttll\J1"1J.1"\J"6\JA~U 

... ~ ... f ::.. ~~..1 ..I 
2 . 1'tl'1::'HlJ1"'J1Um"'f1U,"6~YUlJ1IfllJ"m"lJ'YI 2 tl'11::'YI 6 

ti d tI 1 y.. ... 1..1 .. tI ~ ... 1 
m1' ~WUU ~H"6~ an Ul11U1lJ1m'H\JA~am1'1f1U,'YItl1A111~ua::'A 1::t'Htlm1'1f1U, 

~ ... ~..1 y.. "'f"'f 3. "m"11f1a::'6f1A"6~'U6'H1'Y1t1'6Atll16~nUlJl"'J1Umll'f1\J ~afl11'1f1U 

..I .. tI ~... f .. ~ ... .. 1~ 1 ~ 
'YItl1A'H1~ua::'A 1::fI' ~tl m111 rnJ, '1n'HU ~n 611 rnJtI'11::fl11l1 rnJ, TtUJ1\J an Al11f1'1f1'9tl ua::61mff 

iu,j1ifllJftm"iI~ 2 ~'A'h~u lAflfI'muuti~'fI'llJmlf1'6ui'Y1f11ff1f1',.{ua::l'YItll U lao ua:: 

11U~ff6"ifl\JfI'11::m1l1f1\Jf-iuJ1U mjlJfI'11::fl11l1f1UP'YIfllfflf1'"f iu,j1ifllJftm"iI~ 2 "6~ 
h~'1fJUi'a'nfl1;;~tltilJtl 

4. ftn1l1U U 1'Y1 H nu iA m1'1 flU m1 fl'6U" 1lJ1t1u UU n 1111 flU fl11 t1'6U 

,; ~ Hi;9tIllTt ~1fll6nfl'11l fll ~ fl11iifl mlliPJIu 11tluuuml 'A m 111 flU fl11f1'6UllUU CRP 

, ~1!J '" ~ 
(A DEVOLOPMENT OF THE CRP INSTRUCTIONAL MODEL) ( TtctJlf1 l1UalnlU lla::flW::, 

2549: 62) lla::iAn~mllJfl11l1f1uf1l1Wi'Y1fJ1'1n~i76fl1f1''''::fl11i1fJuf-iuJ1U 
5. ,;; flU UHU m1 'A m1'1 flU f 11 1 Wi'Y1 filA 1lJ 1 tlllU U n1 111 flU m1 fl'6 U 

_.. .. ~ ., <lEt f '. · A 
''''~Ha9tlllTt 'V~'lJUUHUmnAm1'1f1U nfl'HU1f1 .lU1U 3 llHU l1lJ 20 fl1U fl111UA'U6111 
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... ., ~. ,... ..... A 1 .1..1.1 f1111Ull111'11tma::t1u1Utll11 UnUl'nJUmla'f1Untu111t1111f1~ anua::mlllJatlUUlJa~ 

• til II • .. 
til .. f" .. til • lIHUmnAn11&1t1" 11 111,.8 "lU11 'U"f18" 'l"l"tll1J 

1 lan 1-3 
... .. 

8 nUlfllt1lJ1111J11 

ua::mlltJatlUutJa~ ... 
fl1lJUIllYC\lH 

4 : " mlfl~l l11lJlt1 

S-6 mnl~UHU 

· ... ua::mlAl1uunu 

7-8 
... 

nUflAflllJ 

ua::tJ,::1iiuHa 

2 
.. .. • 1-3 

.. ... 
AU l1U ua::u1' mllfllt1lJU11111 7 .. 

flllJUIllYH1H 

4 
:, " mlfl~' 111lJlt1 

S mnl~UHU 

• .. 
ua::nUA1LUUm1' 

6-7 
... 

mnlAflllJ 

ua::tJ,::,iiuHa 

3 
. : 

1-2 
... ... 

lL11a~Ul nUlfllt1lJ11111Y1 5 
... 

flllJUIllYC\lH 

3 : " mlfl~' l11lJlt1 

4 mn1~UHU 

• ... 
ua::nUA1Luuml 

S 
.. 

m'iflAflllJ 

ua::tJ'i::liiuHa 

11t1 20 



69 

• '" od t.J.~", '" .r '.1 .. .J..~ co. co. .. 6. U 1UFfU ml' \lYlml'L l' flU l. f1r,{l'flvt9llU l"U lJLt1U 6 f)1\l1l' flfllJl' nllTl'YW1U vtU li 

.. " p ~ .. od~ ,t 
L"W~l'1\lt16Ufl11lJun9'l6~LLa::fl11lJt16Y1flU6~"6~LU6111 LLa::n'0l'l'lJml'Ll'flUlluLL~a::"u"6~ 

ltJLLUuml'i1flum1't16UL;~Na9'lIl1vt LL~11h1J1tJi'UtJl~LLfrl"9'I1lJft1LLU::lh"6~f)1\l1l'6~~mn 
7. 1l1LLNUml"Ylm1'LlflUl~tJi'UtJl~LLtfl"LL~1'tJ'lf~f1HflW1~~lU1U 3 'Yi1U 

Jf", .. ".r p (nflU1lJt;lflHflWl911 UIl1flNU1n n) 9'In'vt\lnW1fl11lJun9'l6~"6~LU6111 fl11lJt16Y1fla6~ 

, .... t.r.. od t '" co. t .1Jf .. 
l'::1111~~YltJl'::t1 ~flnULl' flU l. LU6111 n\ln1'l'lJOll'Ll' flU l. ml'1Y1LLa::nUtJl'::LlJUNa f1~U t;lflHflw 1911 . ~ 

ij.u'6Lt1U6LLu::LTflJL~lJt11tJ'~R~il 
~ 

1) 'Uml'L;;flULLNUm'l"Ylnu(;fluf1uLL~a::,ju ml'LLU~L1a1"6~LL~a:: 

co. ,"'" A.,,, ",.. ,".1 ""... '" n\lnHlJ l1'ti'YlL\lU Lvt6m 11f1nU11 ULL9'la::n\lOl'1'lJ '1U1a1lJl::lJ1WLm YI lJmlL"flUl1lJ 1 

~ . 
2) 'uLLNUml'YlmlL;flUl mlijll1vttJl::n6uLtl6111il\l::\h'tJl~'u 

co. ... 
n\l0l'l'lJm'nlflUm'l't16U 

, t .a. .,. A tiel ", 4 , 
3) U"U91Y1~llJLLa::tJ'l'::LlJUNa mll'::1J'ti'6"6~~''ti'fl1'1nqJYl1fl11fl6 fl1 

.1'" .1 1"'1 ",..."" " ... 8. lJ1'UlJ 1 ~LLa::LLn 1 "LLNU ml\lYlm1Ll' flU 1911lJ"6Lt1U 6U U::'U6~FjflHflw 1~ 
~ . 

u~11l1uNUm1'Ylm1L1tJU1~lU1U 1 UNU 'tJflYla6~'~ (try out) om!01;tJ'U'iu,jlitJlJffmniJil 

2/1 iJm1ffn1l1 2551 11~L;flu1'aLntJ1;}fltJnlJtl ~~ijanllW::'n~Lflfl~OumilJ~16d1~ \llmr.U 

rj1 ~tJ1l1Na~ 'A' \lln0l1f1Y1a6~t16UlJ1tJi'UtJl ~LLtfl"ti6U1l1 , tJ'~\l~ ~ (LLNU 0l1' Yl0l1~ flUf1i1W1f1fll 

911lJltJUUUm1'1flUm1t16U';~Na91mvt 'Ull1flNU1n fl) 

v ..." _ .1 ... 
2) IINU0l1QYl0l111t1Ul1i1WlfltllUUUlJnPl 

~1~tJ~lliluml'li\JllU1LLNUnU'Ylml'(;tJufLt\JUtJn9i lY1flffmn~YI*l1lJ1fl"6-3 
QI • tl .:I~ 0 tl ,. d Q,I QI 4 

11" fl~91l' "6U"lfl1U 61111i 1W 1f1 fl1 LL a:: ml1U YllU 611U 1fll1 U 1fl1'ti'UlYlfl1flUUNlJ m'l' \lYlfl 1111 fllJ 

m1t16Ul;~Na91fl1vt LL~LLU1f11~m1'YlfhlfllllJm11;tJufhjijnul~ltJLLUUfl11L;VlJmlt16lJ 

l;-3Na~fl1vt (UNUml'Ylm1l;VUllilW1f1V1uuutJn9i 'Ufl1flNU1n fl) 
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• II 
.. _ ~ ....,.. • d Q~ tI 

fll11UI 2 flUllJ1(J1JlYl(J1J'lJU910Ufll1l1(JUfll1~OU1::111Hfll1l1(JUflU~OU1i1W1Y1(J1~1(J 

lUll1J1JflUl1(JUfll1~OUl;~Na91tllftti1Jfll1l~(JUfll1~OU1i1W1Y1(Jlll1J1JUfl9i 

U .. f -lLNUfll'-"Rfll1l1UU 1i10nnm 

fllU1UIIU1Jfll1ljUYfll1Q'8Yli~NaflIll11 .. " .... .. 
1. 'UUlVl1UUU1UYlVllUG'Ill"Q1~ 

~Uifij191QU1::~~fllltoi9llUl,,r~ii(Juijllflll::'U 
~lUfll1U~1nf1/fl~~11/ft'rl~fl11lJf llflll::fll11lfln::11 

lln::ll~ilqJ11111flll::Yll~tl1111lln::fll1S0~11'~ 
i1tlth~O\)fl11lJ lYU flU~~llfl'Uftnlll fll1lJ11(Jl(J 1~(J 

~Uifij191QU'l:: ~ -3fll~fli9llUl 1 ,r~ll(Juijllflll:: 1 U 

~lufll1'~lln::fll1~~fll1fl11lJf llflll::'nH1'n0lfl'1~91i'lln:: 

l'nfllu lnu llflll::n1-3tl1111lln::fll1Sfl~11'~ 

i1flOHO\)fl1'llJ lYU fll'l~~milJlilflflO\)fl11lJ~~uh 

.. 
U 0 ... 

3. 'UUfl111HlLHuua::fl11RllUUfl11 

~Uifij191QU1:: ft' ~fll~fli911Ul' ,r~ll (Jul~u~fi~ 1 M~ 
fiAft'rl~ft''l1fllln::~llJl'lfnh-31Ull1JlJl~UnlJU' 

i1flOHO\)fl11lJ lYU fl1'l~~flqlJftfllllfl\Jfl~1f111lJf 

U ... f - _ .... lLNUfll1QRfll1l1UU 1i1W1nUlllUUlJnVl 

.. 
1. fU1l1 

! .r ... ., ~ A J/ 
'\IUUlJ191QU1::~~fllftOm::~Ufl11lJ 

~U'\)'\IO~~ii(Jul,rl91~(JlJftrfllJ nflUflU~~ 
II 

O\)fl11lJfll1l~(Juflu~fluluiul~(JU 
., • .Q • • 

9l1fl(Jl~fl\)fl11lJ l'rU fll'lUllft'Ufltl1ft 

o • lJ/o ~" fll1UllffUfl'\l11 fll1 'rfllfl1lJ lUU91U 

.. 
U ... 

2. 'UunQn"u 

~U ifij191 QU1:: ~ -3 fll~ fl ~ AU 'l:: ft'lJ fll'lW 

fl11l~(Juf lA(Jfll1~AO\)fl'l'llJfll'llltJuf~ ,,, ." ... 
MnlflMnltJ MlIfl~l1(JU 

9l1flOl-30\)fl11lJ l'liU fll11J'l'lOltJ lAtJfll 

flllUgu9ifl11'n~nfl-3 flUfflJ~fllJM1fl11lJf 

~1tJVlUlf)-3 l~U~U 
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U - f _. llH\4n11.,ftn1111rJ\4 1i1Wlnrn 

flU.llt.l"UUn1111rJ\4nl1"8\4li~Nafllllft 

3. f\4D'lt.1 

! J ... ", ~ A '" , "11'" ... '" , y '\lUUU191ql.h::U~f1111tll1(1J1Ul l1tJl'HIUUllfl)J:: Ut11U ! J ... ", ~ A '" • "11'" '\lUUU191qUl::tY ~f1ll1tl~flUl 'l1tJl1VU 

flu,.r;l1a::i91n11f111Ul nflll::flU1lfln::Hl1a::u~iltl!111 

nflll::llHtll)J1Ua::flU8tltY11 fll'iLl1Ul1rlti1U'i1U'~ 
., , ... . 
9l1tlVl~fl"fl1'iU l~U fll'i91'i1"tYtlUm::U1Uflll111~lU 

Ua::Na~lUfllltYfl~U1J1J~latl~ 1~WGl;V1~lqj n11Ui'1J1Jl~ 

UNU~lUUa::tYfl~LL1J1J~latl~~Ul1-A'1ltY~" lflvGl1vu 

, , 

'U~~tltY1U l1a::u lunfl'lr~thfltl!'\ltl~ 
... 

Unl'iVU 

9T1tllh~n"fl1'iu l';U fll'itliiunv lflv'~ 

tl1mU fllll;iVUl1NUN~U lunfl'lf fll'il;iVU 

lutYl91tlf l~U~U 

3.2 lfl1tl~Jjtli1l11\4n1llnunUn1J'tl'Jt1 ij 2 U'i:anll '~l1rl UUU1f1U lunfl'lfll1~ 

nW111V1 ua::U1Juu'i::liiUfI11UtY1Ul'iCl 'Ufll'itYf1~U1JU~latl~ 

JI" • 

cUU UliVUfffl)Jl91tlU~U U1J1J1f1ih~Ul1UtJ1.huv 4 ;l1l~tlfl U1ht)tJflI~u 2 91tlU fitl 9ltlUn 1 L~U 
"0 .Q ~ d!lt ... 4 0 , .J Sle. Q,I '" "tlfl1mUl'l1~LUtl111 l1a::91tlUll 2 llJUll1~NatY'UUtY'4Ufll'ilatlflfl191tl1J U91tlUll 1 ~'l"V fI 

JI " 

~lLiiufll'itYfHl11J1J1f1U 1 unfl'lfl1l~nW111Vl911U.u'U91tlU~tl 'u11 

1. fffl1l1U 1 'Unfl'lflll~nW111V111a::11'U1fll'itYfHU1J1J191U 1 unfl'lf 11l~nW111Vl 
• ...'" ! 1 _I '_I.J,J1 ' "lflltlfltY11 911'i1 1Jllfl11U ~lU1"Vll~ UlJ'i::ll1f1'l1a::91HlJ'i::Lllfl' C1f~ t1Ufl Odum and Kelly 

(2001: 619-621) Cern, Caren and Orner (2003: 134-135) Didern and Necdet (2009: 230-233) 

2. ti111UfltrflllW::"tl~111JlJ1f1U lunfl'lfllHli'iW111V1LilUU1JtJ1.huv 4 ;l1l~tlfl 
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~ ... "., ..;..;"., ...... ~ · 1 .,,, ...... 
3. "mflla::11fl'rl:lflfan~~YltflUl'\l0~n\J1i'l'W1Y1Ul 'lf~m.J11lJ UYlfl'UYI"Nti'l'W1Y1Ul 

1h::n011~1t.l3 lJ luimfriotJ '~un 

1) lJ luimf 1~0~ lanua::mmJ~tJUutJa~ 

2} lJ luimf 110~ ~u lfU ua::ul 

1 ., ". .: 3) lJ UYlfl'U 110~ Ulfa~U1 

· ., 1 .,,, ........; 11 .1 "..;-~ ... ... " 
4. U1U1111191lJ UYlrrUYl1~ti'l'W1Y1tJ1Y111'11~'UU111'U001'''1'l'tJYllJ'l'n1:l1'lYltJ1UftUti 

A ".1 ~:" ., 
1ft 0 ~ '1 'l'" 11'0 11 fl11lJ ~ n~ 0 ~ 'U Ml U Olf 1 fl11lJ 11'091 fl-a O~ '1 1lJYI~ fl 'lllJ~ n ~ O~ Ll a:: fl11lJ'lf9l1 '" U 

'U0~ml'ffll1:l1 U1l1tJ111tJ1~Um'UU1111191~llJfhuu::U1'U0~01"'1'l'6~tJ1n1:l1 

5. \hU1111191\l,j11~'~111mltJ111tJ1 ~unt'Uu1I1 'tJ,,r~YlHtlWl9U~lU1U 3 ,hu 

Jf .... , ... A ~ "' 
(l1tJU1lJ~YlHtlW 19l1n UIllflflU1n n) ~'l'1"'11'011f111lJ~Hl'lf~lU Olf1 fl11lJ11'09lflaO~n11 

~91tJ'l'::11'~flnuiltJuf -an1:lw::m'l',fth01lJ i11uon i'la1~ ua::f111lJ~n~0~'U0~flun 191tJ 

~"'1'l'W1"'lnflui'lfUfl11lJ11'09lflllo~1::lf1H~Othfl1lJUa::i11UOnt111ftq~m'l'lJ~~0~n1'l'191 

(Item Objective Congruence, IOC) 191tJmwcti"un".t191IUon~011'011~ijtlWfllftfl1'l'ij~'lfilfl11lJ 
~ ..."' .1 '.1 .../ , 11'09lfl-a0~lJ1nn11 If'l'OlYlln11 0.5 'UU lJ ('l'ltJa::lOtJ9IlJnn{J UfllflflU1n~) flamHl'l"l"'11'011 

11 .... "' ... ... A.", ~ "' .1 " 
'U0~~YlHflW19l1 l't1111 U1111191lJfl11lJ~HI'If~lUOlf11Y11n11 0.69 Ua::11'09lflaO~n11~91lJ'i::11'~f1 

II II 'f" ... f"'" " ...... " ...... ./' ~., ... m'l'I'l'tJUt 'YI~U~'YIHtlW19l1lJ'UOltYUOUU::1l'ilJ19llJ11'1lJ ~91~U 

I) tJ111tJ1~unt'U~Ofl1f11lJ'11'ijfl11lJi9l1"'U m::i11 ua::~0fl11lJl1lJ1tJ 
." • ..; t..;..; 1 .t, ~. 1 t, .. 

l'lfU 'UOfl101lJ'YI 2 '''In "'lfU'YIlfU1'Y1f{9I'UO~ anflO'lfU lfU" IlJU "11'1UtJl::n011'UO~ an'lfu 9IlJ 

,J tI • .,J GIG <Q"~ GI 'CIt. 

fl11lJl1U1'Y1f{9I" ua::'UOfl101lJYI 4 '''In "UOiltJUfl9l110:: 'l'llJU11'1Ilf~'Uo~mnI19lm'UO~UflU9IU 

'~U'1~" InU "\1 Oil tJufl9l11m'l'Yl19li1'U0~UNU~U 'UI'U~n1 ~L'YIl'ilJlf1UfI'lln9l"'ln11'1111~ '91" 

2) tJ 111 tJ 1 ~Ll~' 'Ufl1ffl'in YIlU nli1'Y1tJ1',r ~ n~o-3ua::11'o9lflll O~t111 
"' ~ ... ... fA 1 " · . ./4 1 ~ lf1.RClOI'l'tJU11'11::m'l'lltJUtftU!lU an 911nf1111'~'iUa::01mf1I'1fU '''In "1If1\UlJaOn afl" IlJU 

• ... ... ~ A 1 "UflUtilWfllfl" lIa:: "'lfl "UlJUI'YIa" IlJU "IUO afl" 

" 
.1"'.1 1'1t" "'."' '" " ... '" • 3) lJ'i11lJ1~un l'U'U0fl11lJmlaOfl ma'l-3 lf~fl9l0~ll1lJ1::11'lJlJ1fl'UU 9IUfl 

• " • tI. 

~O 4 i'lIUOfln 4 'Uff1U'UO~111'lfia "'lfl "lh,,rln9lm'i~tylntJ\hnod'U'Jio~11~'U0~iuiiunijlft1U" 

Inu "'h'11'ln9lml~tylntJJ1~od'u'liO~11~'i::111HI~91~::flOU'uiuiiu" ua::~o 14 ~1a1~~ 4 

'Uff1U'UO~111'lfia "'lfl "lnu'li1~~~uijfl1f111lJlnUflaW' Inu "lnu'li1~~~U'U191fl11lJ~9IlJtYlJ1J'iW" 

4) tJ111tJ1 ~unt 'Uflll'i~' '*111:: fl011~Ofllfl1lJ~ 30' ,rijfl11lJi9l1 "'U 

" 
"'1m! U U 1~ 0111'U 011 U::'U O~~ m ~fl W 19U1J UJi'11tJ 1 ~ II 01 'U U11 11191 , ,rijfl11lJi9l1 '" U 

" .Q .1 
~fl~O~ ua::llflJ1::tYlJtJ~'Uu 
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. ... 
2 U1U flO 

4Q~' ••• "" 7.1) Ntml'nlfl'il:lflflfllfl11lJtl1n ua:fl101Ul~nnUUn'\lO~'\IOUOtJ'ilt1'\10 

l~ltI'f\1~'i'\lO-3 D.R. Whitney ua: D.L Sebers (1970 ~1-30-3'U ~1U Ult1t1fY Ua:V-3flWl Ult1t1fY, 

2543: 199-201) ua: hhlln'llJ1Lfln:HllUUUOU (Test Analysis Program version 6.63: TAP 

version 6.63) YflJ'il UUU1P1lJ luifYUYlHti'iW1Y1t11ijfilfl11lJtllflOglU'Jf1-3 0.20-0.79 ua: 

tht11Ul~~lLLunodlu,b~ 0.20-0.63 

Q ~. .J " :.., 1 l" 7.2) Nam'i1Lfl'il:lflflfllfl11lJLYltI-3'\10-3'\10uoumuuu PltI 'If\191'i KR-20 

'\I0-3~1Plo1-~'lfl1P1ffU (Kuder-Richardson) 1m'il UUU1P11L1JU1P1lJ lUifYU'YIl-31i'iW1Y1t11 ijfil 

fl11lJl~tI-31l'hnu 0.76 ('i1t1a:ltltlPlt.lnng 'UlllflNU1n -3) 

8. lhUUU191lJ 1 UifYUYl1~1i'iW11'1tll~ t.li' UUtfl'\lLl~ 1 llf 0l~l'i6~m n1:Jl91'n'ilffUU 

" " tlnfli'-3 ~lnl1ui-31h't.llf'il~~ (Ll1JU191lJluitYU'YlH1i1W1Y1t11 'UtllflNU1n '\I) 

A 
IU8111 

1. lanlla:nl'iLt.l~tlUllt.la~ 

2. ~U iiu lla:lll 

" 
3. lllf~-31h 

• " II \llUl,..,U8D'8tJ ('\18) 

12 

10 

8 

30 
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" 
fllliPJIU1UtJtJ1..h'::WUfl111J1'I'11JUO 1Uflll1'1'!-WUtJtJ'laO~ ijiU,",OUflll~huUfl1l 

l. fffllno~fltl'i::flOtJ lfaflfll'i lla::1ifll'i1'l'!1~lltJtJtl'i::liiUfll'i1'l'!1~lltJU~laO~ 
.... _... • .... : 1 _. '-' d 

If'iOIlUtJlJ'i::I1JUNa~lU \llfllOfl1'l'l'i 91111 tJ'nfl111J ~lU1\ltl 'n~ UlJ'i::I'nff Ua::9I1~lJ'i::l'nff 'lf~ 

, ,,. .q ., 1" .. ., ~ _... ., 
~Ufl fll'1J1'Y1fll'i (2539: 66-67) 1'I'1fl1 flUli 'Y,", (2546: 32-34) YC1J'WUli 1~'Y::tJlJ,", lla::'WltIl1 

liu~ll'IJ (2548: 146-155) Enger and Yager(2001: 63) 

" 
2. lhNafll'ifffllll1J1fhlfU~'ilt1fll'itl'i::WU 1~tl1,ffl'iOtJflq1J';~~lUfll'itln1M~lU 

lla::~lUtJWfllYC'lJO~Na~lU ~1itlfhlfU~ 1,ffJ fl'iltlfll'itl'i::liiu ijU~ri1Ufl111J thtiqjfl~lilu 
" 

llllfUfl!Otla:: 10 nilnu ~lUfll'itliiu~~lU tl'i::flOU~1t1'iltlfll'itl'i:aiiu 4 .u'miotl '~Ilri 
" 

fl11 OOflU utJ 1 flH1'I'!HU tJtJ ~lao~ fllH::1Jiu,",ou fll'i1'l'!HU utJ ~la O~ fllHll'UUfll'i 

1'1'! l~U1JtJ~lao~ ua::flutln u9i~luth~ \l9l11JL1al ~ lUtJ WfI1YC'lJO~Na~lU tl'i::flt:lU~ 1f1'ilf1fll'itl,::WU 

6 .u'mit:ltl '~url fl111J~fl~t:I~;n1Jl1aflfll'i/m::u1Ufll'i111~li'iW1'ntll fl111Jfl'iud'1U'lJt:I~II1J1Jhat:l~ 

.... 1"" " • 1" _I .... ..." ~ fll'ilat:lfl 'Y11'1'~1'I''il~II1J1J\llat:l~ flU 'jf~tJlJ'::1J1W fl111J1'I'1J\lH'lJ0~utJtJ\llat:l~ "a::fl111Jfl~1'I''il~1'I''i'ifl 

~~Ll1'I'~~1u,",1'i1~~ 4 



910U~ 1 fl1111gu91,nu 

L fl1100flUlJlJ lflHa'f1~LllJlJ~laO~ 
II 

2, fl1l,::~,j'U9l0Ufl1'a'f1~UlJlJ~laO~ 

3. fl1l~1,ilufll1a'fl~UlJlJ~laO~ 

4. fl1111gU9lHI.ni11~"'9111Jl1a1 . .. 
910lJl1 2 tJWfl1l't'l.lO~ffa~llJ 

.... 
l1HlilW111tJ1 

6. fl111JflnJt)'1lJ'I.IO~UlJlJ~laO~ 

7. fl1l'~Ofl l~1a'~a'f1~UlJ1J~laO~ 

8. fill '~~1Jlll::1J1W 

9. fl111Ja'1J~1~'I.IO~U1JlJ~ltlO~ 

..." .. 
1 O. fl111JfI~a'''~a'11fl 

II 
1111n1fl d'ova::) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

7S 

40 

60 

100 

3, fl1lflJ9IlflWttlfll111l::1ijlJllJamlW::11Jlmf (Rubrics) l'lt.IUU~f1111JfI'l1Jl'Hl 

llJfIllf1'fHlI1J1J~ltlO~1J 1\Jlifnrl11~nW111tJ1 ,rJlJ 3 1::~1J ~~lIf1'91~llJ9111H~ S 

3 

2 

f1111Jlf1J16 
Q • Q,I cS 

1Jfl111JfI'l1J11f10~1::911J~ 

ijfl111JfI'l1Jl'iflO~1::~1Jl'tO l~ 

ijfl111JfI'l1Jl1f1()~1::~1Jfl11 lli'1Jll~ ~ 
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: • 4 4Q.d ,tl.. .., ., ~ 
"lfllJ U01mJfI'i1t.m::mlM'UMYiq~ fl1'i1mtH'lffl~'i::~I1Jfl111Jft'Ulnfl 3 'i::fl1J "M'i1lJfl1ltJ'i::WU 

",1" .d .I""""'''.d " 10"6 tlUO ~tlun 1 m'ilJtj1J9H1U 4 "tl ua::9\tlun 2 flwml'l"tl~~a~lU 6 "tl 

4. mlll1J1J1J'i::&iiUfl711m11mfl 1Ufl1'ifff~luml1t\tN ~M::~1m1tJflnm::&iiu 
y. ,~ .d .1"" __".d " 1 1" 'i1lJ 10 "tl U1J~IlJU~tlun 1 011lJll1J9H1U 4 "tl ua::~tlun 2 flwmYi"tl~~a~lU 6"tl ~ltI 'If 

lOWcr1m'itJ'i::liju1uaOllW::l1J;mf~ut.i~fl11lJt11lJ1'ifl 1um'it1f1~U1J1J~latl~l;1u 3 'i::~1J 
• .1 "" 1 It • .d It .I .. 

5. U1U1J1JlJ'i::IlJUfl11lJff1lJ1'ifl UmHhHU1J1J"latl~nffn~"UIffUtltl1"llfl 

.d.~ "" "" .. A "1' .1 "" .. 
nlJ'iOlll1nfl1Ul'IU1i lYitl9\11"fftlUfl11lJ~09\tl~ fll1Ju1U"tl~l1fl01llJl::I1JUua::l1fla::l()fl~ 

t.i~ i"tl~ u~a::llflml u~ 1tJ 1U tJ1 ~u Ill"u UutJ l::Iij 1..1 ~ llJ.tJtliffU tlU 1..1::" tl~tl1 \'111 6~m mn 111 

1I1JUtJ'i::liju'tJ"r~nHflW1~i1U1U 3 fhu ('i1flU1lJ~'nHflW1~ 'umfl~U1n n) m1\'1fftlU 

fl11lJ~1~I~~Id()111 1~fl,""11W1\'11nfh~'lfi1fl11lJt1tl~fl~tl~1::11"h~11flmltJ'i::liiUt1UYiq~n1llJ~ 
" .. 1 "1 ....." .d .. 9\6~m'i1~ (Item Objective Congruence, IOC) ~(JInwcn Um'ifl~Iatln"6ff61J 'nlJflWml'lfl1l 

..... .. l' '...' ... .I ,.1 ".1 1 
lJfI'lfUfl11lJfftlflflutl~lJ1nn11 11'i6lmnU 0.5 ,,1..1 lJ (l1fla::l6fl~lJl1nll umfl~U1n ~) 

d 11 ' .. , "".l, ... 
11lJfl~fl11lJ~n~tl~Il1lJ1::fflJ"tl~m1l1 ~aml9\l1\'1fftlUYiU11 lJfl1fl11lJ~H''If~IU61i11'n1n1J 0.89 1m:: 

• tI 

. iil1flnutJl::wum6Ufl'llJmltJl::wu 1 ~fl~m ~fJW 1~' ~"hr.tJ61ffU611 U::I,"lJI~lJ ff1tJ' ~~~i1 
tI 

fl1l tJ1UtJ1 ~ulll "Yiq~ nl1lJt.i~;1 uu~a:: l::~U 1 ,ri~l\lU h~u rl ~lUflWmYi 
" 1 " "... ...... .1'" JI"I "6~Na~lU "6 5 1ifl11lJ~n9\6~~llJ1ianml/n1::1J1Uml'nH1ilW1nfl1lJ1UUTll"fl11lJff1lJ1ln 

. • II 
01 .cI ~ 4 _ 14.1 ., 44C:11, " " ... 

'i::flUfI \'I1n "Ufffl~mlm~l1l6n"HlJafJl.mlJa-1"6~111~mlWmU'iW1'nfl1 ~~n9\6~'n~l1lJfI" 

,;11..1 "u ff~N ml10fl1116n11 ,tJ~flUUtJ,,~ u,,::~h~U"6-1111~ mlW m~1i1W1nfl1 ,~~ nIl6~~~l1lJfI" 
ua:: 1Ul1flm'itJ'i::liiu.tJ6 9 1,rfl11lJi'I'lJ\'I;~"6~UUU~la6~ tJ1uutrl"f111lJi'I'llJUm::~u~ \'I1n 

"UUU~1"6~ '~fffl~i1U iifl11lJfI~nU u,,::mMUL11iltlU111tlfl~lfl"tl~"; ~lJ1n" 1;1u "UUU~latl~ 

, ~ff~"i1u iifl11lJfI~nU iiffffU ua::a nll w::L11iltlU111tl f1~lfl"tl~\l; ~lJ1n" 
.1"'.1 ~ .1""" " .... 6. lJ1UlJl-3 lin l ""UUlJ1::IlJU9\llJ"61i'l'UtlUU::"tl-3~V1 H flW1~ 

tI .1 4 'SAato.., SId 
7. ~ 11\'1 i'l'tlU fl11lJ i'l'tl ~ f1" tl~"tl~ 011 lJ 1:: llJ 1..1 1::1111-3~1 \'I (JI1a:: ~I 'lffl1'1f1qJ 

7.1) ~ 11..1 flWtl1Yi" tl~~M1U ~1~ fl' ~~ n \l i'l'tlUfl11lJ i'l'tl flfI~ tl-3 

"tl~ nl1tJl::Iiiu'i::111Hrj1~(JflU~'~fl1'1f1qJ ~lU1U 2 t11U 1~fl~'~fl1'1f1qJfhu~ 1 1;1Ufll~fftlU1'1f1 
1V1fl1ff1i'1'9\{ l::~uJ,j1ifllJffmniJ~ 2 iilh::i'I'Um1W1umnYtlu1u1'1f11'nfl1ff1i'1'~{I;1u1::fl::mi1 21 iJ 

iitJ 1:: ffU nnw' 1..1 nl1tJ 1:: liiu 1 fI'i ~~ 11..1 1V1fl1ff1ff9\{"fI-3,r nLlflU 1 1..1 1::~UJ,j1i fllJ ffnl:ll91 tlU 111..1 

u ,,:: IDu~1U~~'lftlU 'um1ff -3N"-31U 1m -3-31U1nmff1ff9\{ lh::11l'nm1i'1'fl-3~ -3tJl::~}ji "tl~,r nil flU 

lUl::~uJ,j1ifllJffn}jl9\tlulI uu,j~'Ii'u lU1::~ U~~11'lflU"::l::~uiJiimfi ff1U ~L ;fl1'1f1qJfhu ~ 2 IDu 

f11~i'I'tlu1'Jf11"n fl111ff1i'1'9\{ ua::tl1mff l::~uJ,j1ifJlJffml1iJ~ 5 iitJl::i'I'unuwlunl'ii'l'tlulu 
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11fl111tllf11n'~flrlUl:W::11t'l1 28 iJ ihh::n'Ufl11W1ufl1nh::lfiu lflH'HU1ntllf11n'91f"tN 

\ifl~tlU'lJ1::~U~1itl1Jflflln9ltlU~lJ Ut'l::~1itllJffflln~tllJUt'lltl Ut'l::lrlU~i'UNfl1ftlU'ufl1ni~flt'l-11U 

· lfl1.mlJ111U1ft'1n'~fm::lfll1fl1'Sn'!,J W1::~ llJ ~ fll1 tllJ 'lJ'S::~W 1imJflmr19ltlU'" U Ut'l::~tllJthrltl 
lni.:UlJ'U'S::~tN-MlR~~UlJfifl1fl l~itl~~Ul'R1I'~m::aijlJlnMi'lmmi'Mh::~ It'lfl 

" 
,)llJ1lJ 1 ;U nU"::~llJflWtl1l't"tl~flt'lnU '~uti f111lJQfl~tl~~llJl1nflfln/fl'i::U1Ufl11 

111~1i'SW111tl1 fI11lJtllUd'1U"tl~UUU')1t'ltl-1 fll11at)fl'~in'~n'!1"LLUU')1t'ltl~ fl11'of~uU1::1J1W 
-. - 1! .. " • ..1,11' " , fI11lJn'lJ~H"tl-1UUU'1t'ltl~ Ut'l::fI111Jtlfln''lHn'11fl ll'ttlUlfl::UUlJl1 ~1Jl111f11f111lJn'tl9lflt'ltN U 

fllHI 1 1 ~ , If f1::lllJ U 1::l1'h~ ~1 ~ miu ~l ~tl1Ylty 1 fI tl' oftl~ 1 fll1111fl 1 t11JU 1:: an f n'11 t1lJ ~ U 'Ii 
UUUlt;tllt1U 'lfllulllmlJlhl~~lU SPSS 11.5 For Windows l'tU'j, fllt1lJl.h::anf"tl~ 

fllHl'S1~' lffl::U U U ijfllllhou 0.70 llt'l:: 0.50 9111Jth~U ~1:: ~UU tlffuity .0 1 ~~Otl 'hij 

fl111Jn'tl~f1~tl'" Uflll9111~ , lffl::llUU 

" _ I.ct. .,Q ".cIt.., 1" 
7 .2) flllJ fll1lJllU9I -11UU t'l:: flW tl1l't" tl~N t'l~ lU Fj1~ tl fl9I 11 ~ n'tlU 

f1111Jn'tl fI fI ~ tl~"tl~ fll1U 1:: lfi U 1:: l1')'~ ~1 ~tlOU~l ~tl1'lflty 'lU 1 U 1 'lllJ 1 fI tl~l ~tl1'lflty 
1 fllJ fll~n'tlU11fl1ntllf11n'1If l::~U~1itllJffflllliJ~ 2 ijUl::n'Ufll1WlUfl11n'tllJ' U1'lfl1ntllf11n'1I1 

lflu1::tl::l1t'l1 21 iJ ijU1::n'Ufll1W' U fll1U1::liiu 1 fI1~"lU111tllf11n'91f"tl~Uflll tluhn::~u 

,j1i tl1Jflmn1ltlU"'u llt'l::lflu~i'u NfI'lftlU' U fllHr ~flt'l~llJ 1 f11 -1~lU111 tllf11n'~fu 1:: ltIn fllHr!l-1 

~ ~ U 1:: ~l:J' "tl~U fll1 tlU 'U1::~U~ 1itl1Jflfll:J19ItlU"'Ull~~ilJ 'U1::~ ui "l1i"Ut'l::1::~UfI ii fIlfi lf1tl~1 ~ u .I .. .. 

y...1 , ".1" •• .:,...1" 1 ..1 1 " I llt'l::ljl'lfU1'lflty ~lJ1::WlJllUU~1t'ltl~~lU1U 5 1fU Ul1U1tll1 1 11tl~ t'lflllt'l::fll1lUt'ltlUUUt'l-1 ~Ufl 

llUU~1t'ltl-1fhuU1::fltlU"tl~ It'lfl f111lflgtlU~"tl~U~UlUatlfllt'lfl f111lfi~1Jl"1 fl111fi~1Jl"1 h~ 
" 1lt'l::fl111n~l~U~lJ1l11 'U~lUfll1U~11~-11U '~Llti fll1tltlflUUU lf11"n'!HllUU~1t'ltl~ flln::1Jiu~tJu 

fll1n'!1~UUU~1t'ltl-1 fllH111UU fll1n'! NUUU~lt'ltl~ llt'l::fll1U~11~-11lJffll~ ~mlJL1t'll llm: 

11 '" • "IV .c:I4" ~ 1 U fl W tl1l't" tl ~ Nt'l n U film fI111J\l fl1l W1I11J11t'l flflll/m::1J1Ufl1'S11~1i1W 1nm fI11lJfIlUfl1U"tJ~ 

ll1J1J~lt'lrn fl111atlfl'ofin'~n'!1"l1UU~1t'ltl" fll1H~uU1::1J1W tl11lJn'lJ~;~"tl"UUU~1t'ltl" 1m:: 

f111lJfl" n'! N n'11 ti' 1 vt tllhfl:: 11lJ U ~, ~lJll11fhfl11lJ n'tl9lfl~ tl", U fllHI n ~ , lffl:: 11 U lJ 1:: l1iN 

"...'" '" ]1..1 1'" I "'.1 .. .,f ........ ........ 1. 1 0 Q .1 
Fj1~tlflUlJl'lftl1'Vlty fltl 'Vtl9l1fllll1lflln'lJlJ1::n'n1in'l1n'lJl'tU1illUUll'ttl1n'U \llfl lJmmlJn'lll\lllJ 

SPSS 11.5 For Windows l'tUi1 fht1lJU1::anf"tl-1fll19l11\l ,lffl::uuu ijflllyhnu 0.61 ,0.76,0.66 1.00 

0" .J ., .,~.., d41.c1 J/, i" 
llt'l:: 0.76 9I1lJt'l1"U n1::flUUtl rllf1ty .01 C)f"fltl1111tl11lJn'tlflflt'l tl" U fl111ln~ l1f1::UUU 

" ~lflU ulhllUUU1::lfiUtl11lJn'11111f1 , U fllHr!l"llUU~lt'l tl" 1 U, ofoumjll9i1mh" (UUUU1::liiu 

tl1111n'11l11f1' Ufll1n'!1"UUU~1t'ltJ" i UtllflflU1fl ,,) 
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~OI !It y'. ... 01 ... f~'Y w ~ d 
tJ1"Vl1JUtJft1lUUfl1"Ylftafl~rfflU"llJUHUfl1nftfl11110U YI ,,'UIIU1'UUUa:aflU 

" " " l1Ul1lJ~ tl\jtl ~10"Ultl~n~ 1 U mllJYlft tI tH Uti:: mi lJnR oULfiou "llJ<UU" tlU ft~il 

" .., .. ., .. I • .-

4.1 'UUL"'0lJUflLl0UfltlUft1LUUfl1'ft'tlU 

1) YlftrftlUlJ lUnmrYl1~nw1Y101rltlUL~OU'Utl~UflL10uflqlJYlftatl~ua::milJ 

Ltl'i01JLfiOulud'tlft1"'UlflrlflU,hfl11Y1ftatl~ lftOl~UUU1ftlJ lUnf'nJYIlU1W1Y101 L~tl~ laflua:: . " 
O11LtI~ouutlM ~u -HU ua::u; ul'l::mHi~,h lftolfnl'lllu01lft'tlU 50 u1fi 

.- .. l!::" tI ~., 1 .. 2) UU::U111i011Ll0U YntllJmu'~'ft l::tHfi L~flU 'II U011Ll0U ua::uYllJlY1 

'Utl~U flLl OU 1 U n,.mllJ011L~Ou01n"tlU 1 ,fflqlJYlftatl~ua::flqlJLtl'ioulfiouYI 11U 

" 4.2 <UU~hLUU011Y1ftl'ltl~ 

1) ~hLUUfl11ft'tlUUfl(iouflqlJYlftatl~ lftolfuHUfl11ift01liloufnW1Y101 

"llJl tluUUfl1l1~ OUfl11rftlUL;~,.m Mll'C ua::~ lIU Ufl11ft'tlUflq 1JIm O1JLfi 01J lftO lfUFn..Ifl11' ftflTIL~ ouf 

" 
1ilW1Y1VlUUUtlfl9i lftolu01lft'tlUn~flqlJYlftatl~LLa::flqlJLtl'iOULfioul~')lU1UUHU01lift01l 

" L~oufno11l11tJ')lU1U 3 LLHU lftolfl::0::na1l'l'tlUn~flqlJYlftatl~ua::flqlJLtl'iouLfiouLlhtiufitl 
.., .,.., ., .Q" ~ •• At A 

7 l'I'tlftll1 ft'tlftll1a:: 3 fl1lJ fI1lJa:: 50 UlYl l1lJ 20 fl1lJL1tJU "~LL"LfttlUl1ql!ltl1f1lJ tHLfttlU 

mflQ1fllJ l1.ff. 2552 

..I d; ,.. ... 1 ~w tI .... 1 
2) LlJtlLl'I'nnU01ll'1'tlU uu"a::l1U1tJ011Ll0U~ tJ1,.0 1::LlJUfl11lJl'I'llJ1Hl U 

fl11l'1'!1~ L IlJ lJ,)l a tl ~ 1 fttJl fUlJlJtl1::wUmllJl'I'11J11tllufl11l'1'!~L1J1J')1~m~tll:: Lij U Ha ~1 U 11 flL~ tlU 

" 4.3 <UUl1a~fl1nlftatl~ 
..I..... ... ""1 Y".. ...... l ... ~ 

1) LlJ tlft 1LU 1..1 O11l'1'OU "llJ UHU 01". ft011L1 01..1 ~ mlJll flUHULLa1 ~p\l tl1ftlJ Ul1 ff1..I 

YI~1i1W1Y1tJ1l1a ~i1 ou'UO~U flI~ OUflq 1JYIftaWlm::flq1Jlrn frulfi VlJ 1M lfu1J1J1ftlJ 1 un mr 11~1i1W 1Y1tJ1 

..I 1 .J ....... • • : 1 1" 1 "" L1tl-3 afllla::fl1lltlaoulltla-3 ftUliU ua::111 ua::Ul1a-3U1 fttl 'rna1 U011l'1'tllJ 50 UlYl 

2) ,j1fl::UUUlJ lUnmrYll-31ilW1Y1tJ1rltll.ll~oulla::l1a-3LltJU'Utl-3Ufll1tJUflqlJYlfta0-3 

ua::flq urn VlJlfi 01J ~'A \I1flflTIYlftl'l'OlJA '"JtJLLlJlJ1ftlJ 1 un fill' 11~1i1W111tJ1 L~ tl-3 laflla::fl11L~ ouutla-3 
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... ~" 5. ml1Ifll1~WUt)\fD 

... ~~ • ... A.I ... 1" .1 .,. 
fl1111fln::11'UO\!inl1flfl11~11UUfl11ft'OU 1TtOlJ1::WUFm"O~fl11 "llJ11UUflUl1VUfl11ft'OU 

l;~Nn~fI1Tt~ij~01J lUt1tlUfll~nW1f1Vl ua::fl111Jft'11JUtl 1Ufl11ft'~HUUU~lao~"O~Ufll1VU 
1itiV1JfifllmlOU~u ~htiiUfl"j l~tJlhfl::uuu1J lUt1ttUfll~1i1W1f1V1ua::fl::uUUfl111Jft'11JUtl 1UflU 

ft'~1~UUU~lao~"o~mi1Jfl~ao~ua::mi1Jlili tJulntJU1Jl11fl11::li'~1tJ lmufl'j1Jdl1~"ltJ SPSS 11.5 For 

" 1 ct 0 Q "4 
Windows ~V1Jfl1Hl11UUfl1HHU 

1. lmVmnVUfl::UUU1J lUt1tlUfl1~1i1W1f1Vlnouua::\1a~Llvu"o·nrfll1VU~i$VU~1V 

ltJUUUfl1111tJUfl11ft'OU1;~Nn~fI1Tt 1~V1"ft'ii~ t-test for dependent sample 

_ ~.,. 1 ., ~ .QAo ., d. ., .::I •• cl 4 

2. llJ 1 VU 1fI VUfl:: U U U 1J U fltlu fll~1i 1 W 1f1tJl\1 a ~11 tJU "O~U fll1 VU 1::\111~ flq 1Jfl11 VU 

~1VltJUUUfl1111VUfl1'lft'OU1;~Nn~mTtua::mi1J~11tJU1l'lJ1JtJfl9i 1~tJ1"ft'ii9i t-test for independent 

sample 

fl1'l11tJU fl11ft'OU l;~Nn~ fI1Tt nmflw en fl111~1J lUt1tlU "O~m1J1'1flfl1'l (m::fl11~flfllni fl1'l, 

2535: 24) 1~tJ1"fl11tilU1W\1lfh1\l~tJ (X) fhl\l~tJ~ova:: (XfulRlz) ua::~hulrltJ~I1JU1Jl~1!lU . ... .,. 
(SD) ~~~1'lHfI 6 

4. tJ1::WUfl111Jft'11Jl'ltl 1Ufl1'lft'~ ~lIUU~ 1,U)~ 1~tJfl1'ltilU1W\11f1::UUU1\l~ V (X) 11 ""1 \h 1J 1 

i~'l::~Ufl111Jft'11J1'ltl 1 U fl1'lft'~l~UUU~la tH~l1JlflWen~fil\1U~ 1 ~v m1J1'1flfl1'l (fl'l1J1'1flfll'l, . 
2539: 66-67) ~~~n'l1~n 7 



80-100 

70-79 

60-69 

50-59 

0-49 

2.5 ~uhl 
1.5-2.49 

0-1.49 

fl11lJ'HlJlt1 

.iilJ lUtlft'UflHI,tii1f1t110d'u'::ttll~lJln 

iilJ lUtlft'Ufll~ntii1f1t110d'u'::ttll~ . 

iilJ lUtlft'UfllU,tii1f1t110d'u'::tt1J1hum"~ 
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JI •• 

iilJ lUtlft'U'mU'tU1f1t110g'U,::tt1JFhulftW,;'';U,hlifh'HUM H 
• JI • 

iilJ lUtlft'U'm~ntU1f1t110d'u'::ttmhn'hlnw,;'';Ufll 

,::ttllfl11lJa'llJ1Hl 

3 

2 

fl11lJ'HlJlt1 

... . ., , " lJfl11lJa'llJl'tl0Q'::MllYCO 'If 

iifl11lJ a'llJl' tl Og,::ttllfl1' tJ llltJ l ~ 



, ... 
Unn4 

.... ~" 
FU'fl111'tll1~'t1'U82Jil 

... .., A '" tI .. 4 Q ~4 I 1 .,., 44 fl1n~tll'iO~,.m'UtHfl1'i 'lf1 UUUm'il'itlUfl1'ia'OUl'lf~Na9lfl1YffllJ9IOlJ Uflf1Ufll~1i'iW1f1t.11 

Ua::fl11lJa'llJ1'iO 'Ufl1'ia'!1~Uu1J\hao~'U0~Umlt1UJj1itllJffflln9l0U~U iifl1'il~U'i1UnUoG'OlJa ... 
... ~".. 1 .., ~ ...... , " . 

ua::1lfl'il::lf'U0lJa flO fl::UUUlJ Uflf'fUfll~1i'iW1f1t11 ua::fl::UUUfl11lJa'llJUO Ufl1'ia''il~UUU91ao~ 

~ . ...~", ~ .. .: 
'lf~Ulla'UONa01'i1lfl'il::lf'UOlJaUU~00mlJU 2 910U ~~U 

, .. .... ~ 1 ., ~ dQ 

"Bun 1 Na01nlfl'n::lffl::UUUlJ Uflf'I'Ufll~nW1f1t1l 

1.1 O1'ilmtlUlntlUfl::UUUlJ lulif'l'Ufll~1i'iW1f1t11rlouua::lfa~llt1U"0~Umlt1U 

milJ~llt1U~1t11t1UUU01'illt1U01'ia'()Ul;~N~91fllYf 
. ~... 1 ..,., 44 ., 4 ., do I 

1.2 O1'il11'i tlUlfitlUfl::UUUlJ unf'l'Ufll~nw 1f1t1llftNL 'itlU'U()~U m'itlU'i::1111~ 

flqlJ~llVU~1V1t1llUUfll'illVUfll'ia'OUl;~N~91fllYfnuflqlJ~llt1ULluutIfl~ 
1.3 O1'ilmllULnVUfl::U UUlJ 1 Ulif'l'Ufll~nW1f1t11lfa~Ll tlu"o~umll1'U'I::lf'h~ 

. 
... .... ~ '" 0 .ct.Q. "oun 2 Na01'i1Lfl'il::lffl::UUUfl11lJa'llJl'IO U01'Ia'n~UUU~laO~m~1i'iW1f1t.11 
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J .. " ,. ,," _ 
flBun 1 HQn11llfl11::l'I"::UUUlI lunflunHli10llnrn 

1.1 fll111J'101JlnOufl::m.n.nJ 1 "Ulifn1'nl~1i1WinOlntl"ulLa::lfa~i; o"U"tl·nlmuu 

milJ~110U~101tJlL1J1J011110"ufll1Ufl"uI;~Ha~111'n 

• • ..I 1 ., ~ .. ~, ., .. 
flnfl~UtlUfI111Jll~fW1~flll\lalJ'\lWfl::U"U"UlJ "Un fl'Unl~1I'iW 1n01 fltl"Uua::l1a~I'i O"U 

...... ...1... 11 _I ... ..... 1 1" .... 
"tl~"ufll10"uflqlJfll'itl"u~101lJlLUUfll1l10'Ufll1Utl'Ul'Jf~Ha~m'n iW 'JfUtlA t-test for dependent 

sample ~'::il1Jllot'hflqf .05 tJnfl{)Hail~fll'iH~ 8 

" . 
fll1Hn 8 rhmao (X) li1'UlijO~l1J'UlJlf1'iJl'U (SO) ua::rhuti~fI~utlUn (t-test) "fl~fl::lL'U'U 

lJ 1 'U li f'n1'n H 11 1 Wif1 til" fl~ 11 fll1 tI'U mi lJ fI ~a fl~ 1:: l1'1 H ntl'U ua:: m; ~ II tI'U 

• ., • • ... ....... 
flqlJ~1flOH flfl'Ul'itl'U l1a~I'itl'U t-test 

df 
ci 

n fl::lL'U 'UlfllJ X SO X SO . 
flqlJfI~atl~ 72 71 30 9.13 2.61 21.45 1.64 19.20· 

.p< .05 

\llflflln~~ 8 'nu-h fl::u'U'Um~tllJ l'Ulim.rfl1~1I'iWi'Y101"tl~11 fll10'UmilJflflatl~ntl'U'~i'u 
fll'il1 O'U ~101tJlLUUfll'il10'U fll'iUtl'U';~Ha~m'n ijri1ll'hOU 9.13 fl::lL'U 'U lLa::t'h'Ulrltl~l1J'U 

lJlf1'i!l'Ull;'OU 2.61 fl::U'U'U mtllfa~ '~i'ufll1l1tl'U ~1t1ltJUUU fll'iL1 O'Ufll'iUtl'U';~ Hafl1l1'n 

"""1ijri1ll'hOU 21.45 fl::II'U'U ua::rh'Ulrltl~'1J'U1J1m!l'U'lhou 1.64 fl::Il'U'U 

,d flfl ~ UflU fl11lJU fI mi H rill \l ~tI" tl~ fl:: II 'U 'U lJ l'U li 1'1\1' 'YI1U 'i W i'Y1 01" tl~ mllJ'YI ~a tl ~ 

'i::lf1Hntl'Uua::l1ft~'10'U~1t1uti~'YI~Utl1Jn 'nU1l fl::"'U'UI\l~tllJ l'Ulim.rfll~1i'iWi'Y1t1ll1a~ilo'Uij 
ril\1 ~fl1lnt:l'Ul1 tl'Umh~ij11mhflqffl1~uti~~ .05 
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-~... 1 ...., ... - ., .. ., ... · 
1.2 mlLlJ1VULYlVUft:anJ\.IlJ \.IYlfI'\.IYl1~1ilQ.11Y1V1»'HL10\.l"fl~\.ImlV\n:»11~ 

• ..a.. ~ ... I .. ....., • ..I.. ..I .. 
mJ1J'YlL"V\.I"1VllJUUUmlL1V\.Imlt1'fl\.lL'V~fI'UIIl1'"ntJnqlJYlL1V\.IUtJUlJn" 

..: I .l - I .l 1! - l.l I......... 
"111~YI 9 tl1L~n\tJ (X) tl1LUaVlflua: (X Jelll:) ff1\.1LtJU~LtJ\.IlJ1fll!1\.1 (SO) ua:tl1a'OflYlfla'fltJYI 

'l/&m::LLWlJ luimrm~1i1w1'Y1U1lfai1 vu"tmTnL; VUl:m-mq1mflaMua::mjumrrumUtJ 

I .., I 
nqlJfl1fl01~ t-test 

df 
II 

n tl:U\.I\.ILfllJ X SO X Jeea; 

I 
nqlJYlflafl~ 36 30 

71 
21.45 1.64 71.52 

mllJLmvtJLnutJ 37 30 18.93 2.26 63.10 5.46* 

*p < .05 

~ln911n~~ 9 YCtJ11 tl:U\.I\.ILU~UlJ l\.1tifl'UYll~1i"W1Y1V1»a~L;V\.I"fl~Um;v\.I mjlJYlflatN 

~ '~i'1Jm"L;tl\.l ~1tllt.lutJtJm"L;tl:u m"a'fl\.lL;~flaflmyc ijtllLlhntJ 21.45 fl:U\.I\.I fhl.lLrltl~L1J\.I 
lJl91,.!l\.1llhntJ 1.64 tl:U\.l\.l f11l.1Um;tl\.lmilJlmtltJlntltJ~'~t'tJm"l;tl\.lm1a'fl\.lU1J1Jt.ln~u 
tl:U\.I\.IlU~tllJ l\.1tirrUYl1~nW1Y1tl1»a~l;tl\.l utl1nhntJ 18.93 tl:U\.I\.I t11\.1lrllHltJl.IlJ1"1!1\.1 

llhntJ 2.26 tl::U\.I\.I lrtflYlfl a'fltJfl11lJ U91n~1~tl1lU~U"fl~tl:U\.I\.IlJ 1 \.ItirrU' Yl1~nW1Y1tl1»a~l; tl\.l 
1:»11~milJYlflafl~Ua:milJlmtl1Jlntl1J~1tla'n~Ylfla'fl1Jn YCtJ11 fl:U\.l\.llU~tl1J l\.1timrm~1i1W1Y101 

»a~l;O\.l "fl~nqlJYlflafl~Ufh~~n11milJlmtltJlntltJmh~uutJthtltyYl1~a'n;l~ .05 

1.3 mmJ1utJln01Jtl:U\.I\.IlJ 1 \.I tifl'UmU1W1Y1tl1»a~l; O\.l"fl~U m; 0\.11:» 11~ 

nqlJ~l;O\.l~1tllt.lUtJtJmll;O\.lnl1a'fl\.ll;~flaflmycntJlnwcr1lU~Orfloa: 70 

A ... .d 1! :; I . , .l....., ~1! ..t 
llJfl'Vt~11W1tl:U\.I\.ILUaOlflua:"fl~m 2 nqlJ \.I9111HYI 9 lYI01Jn1JLnwcnlfloa:: 70 'H 

l1lJ1U~~ mlijlJ l\.1tifl'UYl1~nW1Y101fld'\.I1:RtJ~ (n1:Yln~ffmnim,., 2535: 24) 'Vt1J11 

tl::U\.Il.ILU~V!flva:"fl~nqlJYlflafl~ utlmhntJ!fltla: 71.52 ~~ijtl1~~n11lnwcr1~ti1l1l.1fl f11\.1 

• _r!! ..... .. )! , .., .l ~ I ..... .., • d 1 ., ~ 
nqlJllJ1 tl1JlYIV1JlJtl:U\.I\.Il U aVl flva:lmntJ 63.1 0 C)f~911n11mwcnYl 1l1l1\.1" ua:~fl11lJlJ \.IYlfI'\.I 

m~1i1W1Y1tl1fld'\.I1:RtJ1.hl.lna1~ 
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'lnml'1Lfll'1::11 fl::U UUfl111Ja'11J1l0 , uml'a'f 1~111J1J il"{)~rm1il'W1nU1"{)~,r fUltlumj1J 

..I ... l' - • ... ......,.... f..l A 1 -• ..1 - • 
nL'itI\J"1t11lJU1J1Jm'iL'itI\Jm'ia'6UL~'U""flll1yt Ul1U1tJnl'il'itlU n 1 l'ifH "nu"::m'illJ"tl\JUlJ"~ 

I cI t~ A - - , • 4 fod A I : Q l1U1t101'iI'itlUtn 2 L'i6~ flU l1U U"::II'i ""::l1U1t101'iL'itlU n 3 l'i{)~ Ul1"~Ul \nnU1J1JU'i::WU 

fl111Ja'11Jl'iO'Um'ia'f~u1J1Jil"{)~n~1i'iW1ntl11f1t1111J1JU'i::WUfl111Ja'11Jl'iO'Un1l1Yfl~"1JUil"6~ 
_. cI d. ., 1 d .1 ... 

nlU'iW1nU11Jfl::UUUI911Jlmn1J 3 fl::IIUU fltllnUl11J111Jfl::IIUU\llnnUlJl'::L1JUfl111Ja'11JUO 
" . 

'U01l'a'fl~U1Juil"{)~mU'iW1ntlln~ 3 11\htlO1l'L1tlUl U'i1ntlfl"~~91Ul~;; 10 

fll11~~ 10 fhlQ~tI (X) "6~fl::UUUfl111Ja'11JUO 'Un1'ia'rl~uuuil"6~nl~nW1ntll U"::'i::~U 
, f· ...... .,......1... ~ U 

fl111Ja'11JUO um'ia' 1~U1Jmn"tHlI1~nW1nlJ1"6~Um'itlunq1Jnl'itlU 1t11 IIU1J 

... ... ... 
01'i I 'i tlU 01'ia'6U 1~~fI"flll1yt 

, oil f~ 
. . , .. f'" , .. f-11'Ulunl1I1U'U 71 1 11'Ulunl1I1U'U 71 2 11'U1U01111U'U 71 3 .. . 

1~8~ R'U tt'U IID::1I1 
. . : 

11U011111::lil'U 
118-1 tDnIlD::nl1nJQU'UlltlD~ 1111-1 1l1111-1'Ul 

., 
1::RtJ 1:RtJ . 1::fltJ . .. • • "::II'U'UIGDU "::II'U'UIGDU " ::II'U'UIGIIU 

"llS.IOSl110 "11S1&OSl110 "11S1&OSl110 
i 

,,"'Unl 

n11tlijU'R-11'U 

I. 01188nlltJtJ .. .. .. 
t"'-1"IHlltJtJ91DII-1 

2.60 A 3 A 3 A 

. 
2. O111::~"'U""'Unl1 

2.60 
.. 

2.66 
.. 

3 
.. 

dHlltJtJ.11111-1 
A A A 

3. 011R1Iii'Un11"IH .. .. .. 
3 A 3 A 3 A 

IItJmhllU 

4. nl1tlijtffi-11'Ulhl;" 
2.60 

.. 
2.66 

.. 
3 

.. 
A A A 

fllSlllD1 

2.70 
.. 

2.83 
.. 

3 
.. 

1'1U A A A 

fllI'U~ 2 

'l0l1l1"n-lHD-11'U 

5. fll1J.1\1n,\'IIUI1J.1 

11Qnn11tn1::tJl'Unl1 2.80 
.. 

3 
.. 

3 
.. 

A A A -nHI1011nU1 

6. fll1S1f11tJa'1'Un~ .. .. .. 
3 A 3 A 3 A 

IItJmhDII-1 

7. n11lQ8n1Yl"f,jdH 
2.60 

.. 
fHl'~ 

.. 
IItJmhDU 

A 2.33 2.66 A 
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"111~~ 10 thn~itv (X) 'Il8~fI:a"nJtl111JtY11J1"tl 'uflutYfl~UtJtJi1a8nl1~lmil1rW1 Ua::"::AtJ 

, f, .... ........1... ~ U fl111JtY1lJUtl UflUtY l~UtJtJ la8~Yl1~1i"W1Y1V1'1l8~um"vuflq1JYll"VU 1Vl utJtJ 

flUllVUfl1Uf8Uli~,.,aflll1l'f (fi8) 

ml18n1111rNf~ 1 
, 

,,\llOnl1I1rNf~ 3 ,,\llOn1111rNfi12 

'1Unl1tl,:ril14 
.18~ t.nllo:nl1IutllrNlltl.~ 118~ it14 M14 11.:111 

. , : 
118~1I"~1 

.; 1:RU , 1:RU 
ft:1I1414IG ia 1:RU .. 

ft:1I14WGCIG ft:1I1414IGCIG 
ft'11UG'lUl1G ft'11UG'1Ul10 ft'11UG'1U110 

i 

fl814i12 

,!QIIIlmnHHQ~l14 (fio) 

8. nl1'f,mm:ulO1 3 
.. 

3 
.. 

3 
.. 

fl fl fl 

9. ft'11U&fU.'~"8:' .. .. .. 
2.60 fl 2.66 fl 2.66 fl 

IlUU.1QM 

10. ft'1ulftRlffH&f11,( 2.60 
.. 

2.66 
.. 

2.66 
.. 

fl fl fl 

2.76 
.. 

2.78 
.. 

2.83 
.. 

1lJt fl fl fl 

11).12 "8U 2.73 
... 

2.S1 
... ... 

A A 2.91 A 

.I : • ... f . .. . .... .. , It or " w. 
ft::IIUUI'UW11UlI:' 3 11U1001'I'O\l IlI1nU 2.82 ft::II\1UIIlU,nl um'OUUft'11UU11JUa UnUUll~IIUU .. laO~OV U,::"U" 

'lfl"l"l~~ 10 l'ftJ11 um;vuflq1J~liVU~1V1UUtJtJfl1"lil.lUflUtY8Ul;~Ha"ll1l'f 1u 
• .. f..l "1 _1..1 _I • .. f..l " ...... • lfU1Vfl111nIUtYi 1 l"8~ aflua::fl11LlJaVUUlJa~ lfU1lJfl111"VUtYi 2 118~ flU lfU ua::m ua:: 

• .. f..l" • : ,1''' _I ... ')!. lfU1Vfl11LnIUtYi 3 118~ Ulfa~U1 ~ltJfl11lJ'J'::l1JUfl111JtY11J11tl Ufl11tYn~utJtJ~laO~YIl~ 

..... · ,1' ..I. .. • " 1 
nW1Y1V1 'J'11J 2 "8U l'ftJ11 "fI::UUU1UamYllfltJ 2.73 2.81 ua:: 2.91 fI::UUU fl11Ja1fltJ flll 

, " 
fI::UUU1UnV'J'11J'Il8~11~ 3 lflhVfl111;VUl lyi10tJ 2.82 f1::UUU UtYfl~11 Um;lIUiifl111JtYl1Jl'J'tl 

, Ufl1'J'tYfl~UtJtJ~la8~8d' U'J'::AtJit ~~lnU' Ufll1JtY1J1J ~!lU~i~ H 
1 __ I'" 1)!·..1 ., '1 .,.. 1'" cI..I 
fl~lVfl ~lJ'J'::WUfI1l1JtYl1Jl'J'tl UfllltYl~utJtJ'lao~YI'fl8g Ul::fltJfl flfJ1JfI::UUUlfl1JlUalJ 
" , 

3 f1::UUU 11~ 3 lf1l1lJfl1111lJUl ii 3 nllflUU1::WU '~un 11lJflllUl::WUn 3 flll~hLuUfllmfl~ 
• _I ... ..1 l' • _I ... ..1 1" - 1 

utJtJ~la8~ 11lJfllllJl::WUYI 6 fl111JfI1tJtl1U'UO~UtJtJ\)laO~ ua::l1lJfll'J'lJl::WUYI 8 flll 'lJ"~tJlJl::1J1W 

t11UnlJflllUl::WUfl111JtYl1Jl1tl 'UfllltYfl~UtJtJ~laO~~ i flodlU'J'::Aun8 1~ ii 1 11lJflllUl::WU 'R'un 

_I .....1 .. 1"" )! · 1 ' .. t.d. " ...... • "ll1fllllJl::WUYI 7 fll"LaOfl 'lJ"1tY~tYll~UtJtJ\)la8~ UlfU1lJfll'J'L1VUtYi 2 110~ flU lfU ua::m 



• ... 
Unn5 

".1 " .. A. ~ .. 1"''' ..... ........ ~ " · 1~qlJl'::a' ~fl fltl 1) lVitlllJl'tJtJlYltJtJlJ lJYlfflJYllUl'W 1Y1tJl'l.ltl~lJ flll' tJlJlJ1itJlJnfllll~tllJfllJ fltllJ 

... .. ..... ~.I .. ... ... A.~.. 1"''' 
ua::111HlltJlJti1W1Y1tJltt1tJllJutJtJfllllltJlJfllla'tllJl'tr~F-n"Ifl1Vi 2) lVitlllJltJtJlfWtJlJ lJYlffU 

Yll~1i l' W1Y1 tJl'1.1tl~ ll' fll1 tJlJ,j 1i tJlJflfllllPltl lJ ~lJ 11 a~l1 tJlJ l':: 11 'h~ milJ~ l1 tJlJ ~1tJltJU tJ tJ flll' l1 tJlJ 

flllfftllJl;~Naflfl1VititJmilJ~l1tJlJUtJtJtJflii 3) l~mmtJtJlntJtJlJ llJnmrYll~1ilW1Y1tJ1'1.1tl~11'fll1tJlJ 

,j1itJlJflfllllf1tllJ~lJ'Ha~l1tJlJ~1tJltJUtJtJfllll1tJlJflll'fftllJl;~NafltllVititJlflWct1lu~tJftltJa::70 
A.I ... ,,,. QI.cI., ~ "QI.q 

4) lVi tllJl'::llJ Ufl11lJ ffllJUfI lJ flll' ffl' H lltJtJ\l1atl~'I.Itl~lJ flll' tJlJlJ1i tJlJnfl1l1f1tllJ ~lJ 'H a ~fll1ll' tJlJ 
• II 

1il'W1Y1tJl~1tJltJUtJtJflll'l1tJlJflll'fftllJl;~Na~fl1l'4 tJl'::'trlmnflfllll fitl 11'fll1tJwiu,j1itJlJflfllll 
tI , II " 

fltllJ ~ lJ ff ~tiPll'l.lPloW lJnflll'flflllllll'41 11111' mllJflw::ml'lJflll'flll'flflllWlJoWlJ!llJ m::Yln~ffflllli flll 
II • • 

milJ~1tlth~ fitll1fll1tJlJilJ1J1itJ1Jffflllliln 2 tllfll1tJlJn 1 ilflllfffllll25521Hl1tJlJl'alfitJlii~tJOlJfl 

~llJ1lJ 2 ~tl~l1tJlJ ~tl~l1tJlJa:: 36 fllJ ua:: 37 fllJ PlllJ"h~tJ l~ltJnl'HlJPl '~L1jlJmilJYlPlatl~ua:: 

mllJlmtJtJlntJtJ milJYlPlafm1tJlJ~1tJltJUtJtJflll'l1tJlJfllla'ijlJl;~Nafltlll'4 ua::fl~lJlmtJtJlntJtJl1tJu 

~1tJ1"1ffijlJutJtJt1flii ~m1tJl-nrU'ijlJa lPlulPllJ llJnmrYl~1i1W1Y1tJl'1.1ij~fl~1JYIPlarnlLa::fl~1JlmtJtJlntJtJ 
II 

n~rlijlJlLa::'Ha~fll1Y1Plaij~ lla::fl11lJa'llJll'fI 'lJflllfffl~lltJtJ~laij~'I.I0~fl~lJYlPlaij~lUVil::'Ha~flllY1PlaO~ 
II, ., • 

~lfll1lJih,j'ijlJan'~lJllltul::11'~1tJa'n~film~O (X) filLU~ofijtJa:: (XtoonJ fhff1lJlijO.:JltJlJlJlfll!lU 

(SD) ua::a'n~YlPlffOtJn (t-test) 

II II 

fffl~utJtJ~laij~'I.Iij~l1fll10lJilJ1J1iOlJfffllllflijlJ~lJ a'ltiNafllll~o'llfi~ij 

1. ll'fll1(1lJfl~lJl'IPlao~ijfl::UlJlJlU~OlJ llJnfl,.r'Yll~1i1W1Y101'H"~l10lJ"l~fl'hrl{)lJL10Umh~ij 

umhtity'Yll.:Ja'n~~l'::~tJ .05 



Mlll lutl~1l11 f I1rtl1 ~ ~1!'LU t1. ]ot1.l t-f(\ ~t1.l11'u t1.l t-G1t1.~l1t ~W 1l~n'!.!l1t1.11 ~1t1.11 ~1U ll,ULUG lAt~ ~ t1.G,U 
II • 

!.LUt1.11 ~l!'LUrt!.!'u(\!;! t-f(\MlIJ,Urtl~1t1.11~1!'LUUl(\ Wll~n'!.!lt-lll,ttY 1m 1 rtt-lk,Ut1.11 ~lU II (I 

p"~~ t1.11~1ullt-G~.tt,Y~t1.1 rt 

rtf,Ult-p!.LU ttl ib~lPrtlt Y [!~ ttG,U.tlU ttl1~1!.lUrt.t.tU(\!;!I1~ 1 rt ~Utt ij1t1.iJrttfttlHl4-rt.t!.U(\!;!~£l~~ 

t-f(\u.lIJ'urtl~lttl1 ~~~ ttl1~U llAtl~::mRu i!ttl ttG'u.tLUttl1~.tlUrt!.!'u'!;! [!U.lIJ~2Ht-!'ttG,U.tLUttl1~' 

!'LUI1I1"~tl1t~M~1!'LUUll\lrtt-GP1(\lGj!tt~1t1.ijl~ t1.lmp2H!.llJUu\ftUUrtltYt-lk'uM~lJllAtlOC~ 

Il!.lrtWF"~tnI;PMlW2Ht-!,",G'u!.lUMS!.lUMn~t l~~U~ (68 :6V~Z) A,!JlU.GJ' ihlfljlltt!l1iJ 

t-G~Y~G,Ut!I1!~.tLU~H::~n (Z9 :6V~Z '::my::~n .tt~£l~tt~ 9.tt4,U.V t-~(\JO!.lUttlll,Uttlttlt-~N.k'u 
II 

~llrt[!~pu.tYlttMeullAtl.tLUt-G~~lNW*~G,U.tlUMS.tlUM1~tt-G~!.lIJU~~I1~ttijn~~ 

11! ~!.lU~t-~ ~~ M ~ru llpn Atl t.nll~n'r.!lN.ll ,ttY~ttl rtltt~ ~t~U.llN 2Ht-!1t1.G'u!.lUM S.tLUI1I1"l1tl~ 

t-~'unt-j(, Z ::~" 1 llG~ttli~rtrt,Urtl~rI1 ttrI1 ~O' 11~::!.llihYll1l1ttrtt-lRGttl1!.1t1.GUt1.ttn::Yltut-~::~n r ~"'C;IIr J -" IP ,. r-""" ~. .. I I 

OL ::~I}G tlA:lmU1ltUt-~t-j(, Z~'l L I1Ulll1t1.R.tlt-~"Wllt m.t!lHllt1.'yllt1.1rt::~I}G tl}~~1t1.t1.11::Y if,. • ~ '" I .. '" ...... ,. '" if f" 

[! U.lll~2H t-!'t1.G'u.tLU t1.R ~1.tlU 1111 "11 tl1t~lIl11~n'.t!l t1.R ~1~t1.R ~IU II l~I1U.R!~.tLU ~H 

WUU\U I t-lI.U1. yunltC 0. ...... 1" 

j!t-~ l1~lPrtl~Rl.tI1!!Gt-~ t-G~l~I1I1"t-lk'u.tlUt1.l11.tlrtl'urtLtY 'z 

::~n 1Il11tm.tULllt1.,Yllt1.1rt 'I GY t1.~I::.tn. Z t1.rI1UGGt-l1n R(\t.tLU~HRl.tn.IlG.tlU __ ,,.. • ~ 1-Ip I"'" .-... 

B!~tllntHBlt[\~Q °Z 

~11~::.tt1.lPG It1.Rl'.tlURtft" E t-~t-G~L~l1ml II 

t-U.,U.tLUtt1 D.tlrtL,UrtltYrtt1.R!.IUt1.Ltt-~'u"Ht I1~Llartl~ t1.t1.n::u 16'Z ::1a11 IS'Z EL'Z I1ULlll if ~ III' ",,.. r" • ,. . 

'M.tl!.lURtt1." E t1.lt-Glal(\l1l1nN.t'u!.lUt1.lD..tl.IU.,UrtLtUR~~It1.t1.11::Yrtt-GIa~WtbuM.tlUt1. 'v I... • if r-" I" ,. 

OL ::IaI1GtLtUt-f) GU Yt1."LUlllA:lmUlltut-~t-A. 
if I • • f'" I '" 

Z~'I L ::IaRGkt1.Rl't-g"LRll~!1\.tllHll.tt,Y~n 1 rtR~~1t1.nn::U[!t-GIa~llrt~U nRi,IU II 'E 

~O' 11~::.t~~g,Ut-Llllb~PRllUt-LPGM~IM~lrt~U 

nR.tIU nltut-f) nR tlt-Ia "LI111t mt uLlln,YllnlrtRIa ~ 1t1.n n::Urtt-QIaYllrtbu t1.R t IU n 'z III' ,. I ... ,. -... ,,. r-.. ... ,. 

L8 
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~1 ~ 11 nl~ tlUl~tluf~ln01l'ti' ~ln~ua::du1\) lflHn'f1~11~1il'til111t11~llJl~U'rmffmn1inlJ'If1~ ijn1l' 

" uuiinfl11lJl\lln~htll1J111~ 11t1ul\)ln01l'iju1u;1lJ'u01l'tJa,m01l'11~tHH l'1lJn~l1t1uf\lln01l' 
~ ?~, l' .... 1 ~.. ...!It.. el .... ,,, 
n~01l'U'i'itl1t1"tHrJ1Ytl1'1f1ty Ut11U1i'iW1nm ~mlH C)f~n\lnl'l'lJ~~nanllJUn\lnnlJnn'~ln''ilJ 11 

.... .. .. n · .1 ".,".,.... , ...... ~ .. 
Uml'UlJln~01l'll'UlJ~ ,RtlR1UlJl'::n'1JnUW~H t'I'~Ra l1Uml'UlJlJfl11lJn'U \) ftl'::~6'i61U ua::lJ 

UH1~'\l'U01l'l1t1ufa~'111i · R~~ Lankard (1993) ua:: Loring (1998) m;'Th O1'il1t1uf~llJ 
..!It .. ¥.el .. .l.1 " .. • ... ... t 

n'fllYi\l'i ~ llJU O1l'l1t1\.1 ~ rUnR,,\.I\llnlJl'::n'unuw \l'i ~ \lln01'imn\lftl'l'1JlJ1nft1101'ill' tlU t \lln 

• ....r ~? .! ,~ ~ ., "".... ...... " .... .."" 
~1'i111'i61U 611111 rJn'6UTl111U~ 1. ~\l::y1tl 11 el'S tIlJln~fl11lJft'i::~ 6'i 6'SU ua::ln~m'il'S tIlJl ~1m1ULW 

.." .. .. • !It ~ ~ .. ~ ~ !It ~ ., el... "1""" .. O1'il'i tlU 1 mlJn' fllYi\l'S ~\l ~11l1JUn ~lllYlJ ~l1\N 'If ~l1lUlJ \l \l tin lJ Ra~ 601'in''i1~lJ unfl'lJ "wu fll'S m.l 

" 2) um1t1Utrr1~fl;l1lJf~1t1~Ul6~ \llnmn;'~lU;1lJt1Uflltl'umilJ 'lJ'U'U~16unun'6U 3 
" II II" II II 

'liU~6U fl6 'liU01nl~li1111lJ1t1 'lium1'11~llRlJ"a::~hiium'S "a::'liU01'S~~911lJUa::tJ'S::WURa l~rrUu 
" . 

m'Si~Li1111lJ1t1 fll,,r11fl1m.l;11Jt1un1l1U~'~*l11J1tI "6tni1lJfl1l'llt1lJl"WmllJ ua::Lil6mi1'l16nmjlJ 

tru'\lL~6\11'tJa'r1~UUU~la6-3 ~um'S11~URU1Ia::~l1iium'i 11nllUlJU~~l1~l~t1Ul;'~lUflltl'umilJ 
ijn1'i"anL~tIlJfl111Jfl~lf~-3t1lJlm::t1U ;11JOU1~llRlJtrlmt1mnnl'Strf1-3L1UU~1aW 66nLl1J1J lfl'j~~ 
U1JU~latN l~ 6n '~1n'~~tJmw n1l1U~'S::U::l1a1 'U01'Sn'fH1I1JU~la6-3 Uad1lJt1ua'f1~1IU1J~la6~ 

" ua::'liu01'S~~mlJ1La::tJ'S::liiuRa 11m1t1umtl'umilJ;11Jt1U91n\ltr61Jfl111J\1n116-nltNLL1J1J~laW LLru: 

m~-3lL01Ul1J1J~1a6-WI11Jfl1.1\J::\l~l11a::rj~Ul'ti1ty\lU'~Ll1J1J~1a~ltr~\ltYl11J'SW l1,,~mmilJfll 
'M'11nl~tlUL1~a::milJ66nlJ11111trU6Ll1J1J~la6~'M'l~6u~1~milJffmn1la::n1fl11lJLoG'l'\l m'S~~n\lm'SlJ 
m'Sll tlU01'ia'6U~',r 11 nll tluij m'Sn 1-31U; 1lJOUIl1tl 'umi lJ~ -3ni:inij U1Wlhtl lU01'StJi' 1JltJ~ tIlJLLU1ft ~ 
.. • l"I .el'1'l'I.1 A 1" "...... .1 "......" ~'.1 
Ltl~01'SU1fl11lJt ,11lJn "LlJl'tf6lJ tl-3n1Jfl11lJl1~lJl1l'6lJ'S::tr1J011Wl~lJ\lULtl~n1l'a''i1~fll11Jlll1lJ''U 

~... • !It! ~ ., ~ l"I' ... .,,, .1" " ..... 
C)f -3f1 611111 U" U~6UC11fl t)J"Wnl'Sa'l ~fl11lJ t ,lilJ (Vi lJViU1i L~'tf::fllJ~ ua::Viltl11 tlU~ 11", 2548: 11) 

" " 3) Unllt1lJtrr1~fl11lJf fll1lJloG'l'\l\llnm'Sa~;j6tJaU~ \llnn\lm'SlJm'S11t1um'Sa'6un~ 4 'liu 

"'.. , ,,~ " "~1''' ... tel ,1' ... ... "'... ! unmJU ~nn1l1flUfl11 n1JtlU"61Ja\llnUl1a~I'StlUtnl1mnl1a1tl "a~lJ6tJ{)1J91m'Sn~a6~ 11lJlH 

'

" ... ". .. ... " 1 ,. " " "1 ..... .J,,, .. ~a~lJ6a''S1~Ll1JU\lla6~n1~1i'SW1ntl1~ltl91U16~ ~tl 'tffl11lJl fl11lJl"1 \ln1~1i'SWll'1tJ1n ~mtlu 

lJ111A'1 ~~a'6~flA'6~t11J Krajcik, Czerniak and Berger (1999: 12) ~ni:i1Tl1 O1'Sa'fHll1JU~la6-3 
. '" , "]1.... " , ,.. · ", "d .. ", .J A " .. 'tfltlYi 1'JIlJ1 11 rJL'S tlUlJfl11lJl"1 \l U1JnL'S tIlJUa::'tfltJtr::n6U 11 Ll1UfI~fll1lJL"l \lnfla1~Ufla 6U"tNel'S m.l 

9i61~6~J \.1'1 ~~\l::1l1 'tJ~m'StJi'1JtJl ~un"l"m'Strf1~"1J1J~ 1a6~ ,,rtJ n~ 6~ ua::n6 ,,rln~lJ lunmr~ 
" tI tV ~QI .do " 

tJn916~ Ua::a'6~fla6~n1J~lUl\ltl"6~ Pauline, Deidre llm: Raymond (2005: 84) l'1lJ1m'Sa''Sl~ . .. ... ,~.,4 4C:I .1,,,.,4 Q " '" 

LL1J1J\lla6~l'1Wjfl11'1tJ1lJ1 'tf lum'S\l~n\lm'SlJm'S1'StlUm'Sa'6U lVi6 l1UmltlUln~fll1lJl fl11lJl"1 \l 

1 A ., "" 1 1""''' ". · UI 'S 6~ 01:: 1J lU ftl'Str ~ ltl'Sl:: 11~ ltlLL a' ~ ~tl 11 U ftI'S tlU a''S l~LL 1J 1J \lla 6~ Chloroplast Vi1Jl1 

m'S~~m'SiltlUfl1'Str6u~~ni:i11a'llJ1'Sflff~1a'llJ1M'11fl11t1Uln~fl11lJf fl11lJloG'l'\l lUlJ lunffUl~6~ 



89 

~ ~~ ~ ~ ~......... ~,~ ..... 
O11I1~1ftl1::11"1tJUt1~1"lJ"U ua::t18AfU'8~fllJmH1U11ltJ"8~ Littlejohn (2007: 22) YI "tAfltn1llJ 

O1'iiltJU01'it18U lAtJ,,rufll1tJUt1f1~ulJlJha8~'lJ'J1 UlJlJ\lla8~1'flU',"Y ua::UlJlJi1atl~1cnU'n"1 
"~!1 .. t 1 ...~.. ~ ~~ • ,... ~ ... 
1"tlUnIJOJ111011l1tJU~lJ UYlft'U118~fll1I1~1fll1::11"1tJUa'~"8~"Y ua::01l111tJ n::A1Jl'frla ll1tJl1a~ 

O1nftlu"lJ,h U fll1tJU,l.fl::UUUft111Jl fl111Jl"'l'" 'UlJ lu,;tnl'A~flanq Ju t111J1ltl~8lJ ltHft111Jl 

.. ~ ~~ • ... ,... !'It~ ... 
11~011I1~1fll1::11"1tJ"t1~"8~"YfllJfl11111tJ n::AlJlcraa l,,'VA1'U 

. ., ..,...1.. .... ~ 1.1 .. ........ 
fla fIll1lltJ"lJ11 1.1 flll tJUYlIl tJu 11 lW 1Y1 tJ1"1tJ1 UlJlJ fIl'ill tJU fill a'8Ul'V~ fla"Il1"lJ 

, " 
ft:: U 1.1 1.11 Q atJfl11lJa'llJUtl , 1.1 fIllt1fHU lJlJila8~mU 'iW1Y1tJll1a~ l1tJU';~ 3 11111tJ01'i(ltJuf 

1lhnlJ 2.73 2.81 ua:: 2.91 fl::UUU "llJ~;'AlJ ua'A~'hufll;tJUijfl11lJa'llJl'itl 'u01la'fHU1J1J\llatl~ 
" ....... .!II '_1- .." ~ ~ !II ,.:.. .. ~ 1.1 .. 6V Ul::AlJA 'HllJU lM11Ja'lJlJ"!lU,.tlYl 3 Yl1lJU1YUUfml1Utl~lJl"lflO11l1tJU"'Wl UlJlJfl111ltlU 

flna'tllJli~M,mjntml1JflnntJUflnt16U~ti.aa'l1Jflnli·lih)flllm11Jn'UflltJ'ufltilJ 1m::,,rumtJU 

a~jjtltln,j;\t1fHflM1U' Uaflllw ::fla" fla,.tl~ 1 fl1 ~flU 1 AtJn"mllJ fIl'i 1; tJU fIl'i a'tl 1.1 tiui'ty 

~ ti ~ 1 a' 1lJ fl111Ja'11JTItl 'Ufll1a'f'Nu1J1J\llatw'll~U B; tJU ,1. Un 
" . 

1) fIll1;tJuf"llJt1Il1"1l1~ 1l1nn"mllJ'u.uU"tlun 1 fIll1";tJlJlJ;lJYI"llJt1Il1"1l1~ 

Ufll;tJU '1.1;tJuf1llW1Y1tJllAtJflflln thl1ll 'Ua'tl1U~1l1 ~ 'l.i'lJTI~fl11lJ" tJlml1n~1;tJ1'Vlty 
YI1~1.1U1I1W111tJ11AtJ"H ti~fla,,rUfl1;tJU1nAfl11lJf fl11lJ1~1'''mh~Qfl~tl~iA11lU ua::flm~1U 

1~tJ1nlJnW1Y1tJ1 ~~fl11lJf fl11lJ1~1' "A~flal1 ijfl11lJtilflty9itlO1'itltlflUlJlJ 1 flHa'fl~UlJlJilatl~ 
• '''.., ..: ~. • '" • 1&\ ~ n1'i1atln 'V1a'~ua::~t1mw fIl'i'i::1J"U"tlU01'ia'l1~UlJlJ"latl~ ua::'V1tJ l1f1l'iAl1lJlJfl1'ia'll~ 

UlJlJ\llatl~li1u't1mh~ijtll::allill1" 'l.flafla"1i1uUlJlJ\llatl~~ijfl11lJQn~tl~a'lJ\I'iW 
2) O1l1;tJuf'hlJnu'U01l1HUfllJUa::01nh1iiu01la'fl~UlJlJ\llatl~ um;tJU'I.,h~llJ 

" 1i1umilJ'u01'itltlflUlJlJlfl1~a'f1~UlJlJilatl~ O1l1atln'~1a'~~t1nlw O1ltlll1UA.uU"tlu01'ia'fl~ 

UlJlJilatl~ n1'ia~jjo~h1ilun1'ia'fHUlJlJ\llatl~1.1tJ"um~ Il1tJ'~thUU::Ul"O~fl1ua::~1;tJ1'lflty ij 
fl1ti1uj;\~11JfI111Jiloo~1a::,,rth1U::ll~U'i::tJ:: UOfflmJuti~nn;\~l111a::1h::gjUfla 
mla'fH11lJlJ\llatl~,.tl~uncrtJU lAtJUfl1;tJUtli'lJtll~ull1"U1J1J\lla~llU'I.Na~1lJ~la'~ll~\I'iW O1l',r 

~tllJa~tlunamtl~fl1 i~ijfl111Jthtitytl6'N~~ 1~tl~'lnlil,,ruru;tJUi'lJYll11J~OlJn";tH'lJm'i1'NUfllJ 
Ua::~11iium'i01'ia'fl~11lJlJ\llatl~,.tl~~11fH lil,,rUfl1;tJU1n~fl1'n;tJlJf1~tJ1tilJ01'ia'fl~UlJlJ'latl~ 
.. .'1.1 ' • t't1 ... , " .. ..: J d, l' ....... oJ 
'f~"::Ul tlO1'iUlfl11lJt 'W~U1f1'H1U,.tl~"Um~ l1~tJ~,.u "::1111.1 ,,"lnUm'itJUlJfl::UUU1QatJ 

"fH01'ia'fl~UlJlJ\llatl~ 'Ul1111001'icrtJUf~ 3 l~tl~ Ul1ri~J 1 tl ~n11fl::UlJlJLU~~tl~m'ia'f 'NUlJlJ'latl~ 
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, I .. f" ... .... I I .. f.J ... 1 ... 1 1.MU1fJfmlnIU YI 211M "U 11U 11a::&11 ua .. "'11U1OO11mru YI 1 11M an lm::n11ruatlUlltkN f\V 

" umUUa'11J1'itl~1ift1l'~f'Hlnru11afHli'Jml1iuiUflt)Ulm::AiuuuiUlV'li"I'u uf'Nutruila8~ 

'ldll~'9tH9t11J11a,;tth11U" lla:aa8n 'f1~fJ 'un11~f'Nll1JtJ'la8~ '18~'NI11111:U11 1"ma8n,f 

.. ..... ,1"1 ".. I ,''' , "d I .... .. , ~ 
1a'fJ1iU1NWlYim ",UYlMtlUlla::t100a'a1tHltI tV~Ua'M 11111U11Ufll1UU11fl111Ja'11J11tl Un11Ul'N 

U1.J1.J'la8~1~114u ,,~,runUI;t1uI101tJU1.J1.Jm1110unUa'8UI;~NaPlIl1"i~Y10ti~Ia';11',f 
um;ouijfl111Ja'11J'ntl'UnUt'l'f1~Utru'li'IM'1 

. I" .. f I! .! ..... I I .... .. 1 .1" 3) ftl1UamlJ~IOU110U nut'l'll~U1.JUu1a8~n1.JI"8U"1~nq11 Um'iOU11 8ft1t'1'uamlJaou 
... d .. 1,: J!. : --. .., 

fl1111fl"I11U11a::I'itlU l. "UPl8Uft1'it'l'll~U1.J1.J'la8~ 1111Yl~IYlflU fl"l~C) 'Il1m"8UPlHnq11 11n01'i . " . 
iiu9ia::mi11ijft1nj11~U8U1.J1.J'lafH"8~PlUI8~11U'liul;ou nuiium;ou'I(;ouf,nn01niH1U 

... I'''...... , I! ~ • • .... ~ .. 
"8~1"8U1::Y10 111O"1U"U1nu U011a'1l~a'11flU1.J1.J'Il1a8~ 11a::a'11111tlU11Y1flUfl1118'U8""8~ 

I~ 8u9i1~nq11' tJU1::qnfl" U 011 t'l'fHl11.J1.J i 1a8~"8~nq 11flU 9i 8 , tJ 

11n01lii'o"1.J,h O1'i(iouI101tJll1.J1.J01'ifiou01'it'l'8UI';~Naflll1"t'I'l111'itl~9IIU111 ltnimf 
" Yl1~1i'iWiY1 01I1a::fl1111 n111Utl , U O1'inf l~U 1.J1.J 'la 8~ "8~U m; OU , I f1i'o i ~ijf8lnu 811 u::i ~i] 

tJ ~ ." ..... "., ~ <Q ., 

1.1 "8It'1'U8UU::" 111'i1.Jl1U10~lUYlIn01"8~n1.J01'inmI11Y1t11ff1t'1'm . . " 
t'l'm,juiiliitl1f8~ti1.Jm'iffmniY101ff1t'1'Pllfl1'i1.J'i'i,,jU~18Ulla::1inuiM 

n 'II nH11O1'iI; OU nu n 8U iY1 01ff11'I'Pl' ~ 1 til tJl11.J1.J O1'i I; ou m 1 n8 U I; ~ Na" Ill'" ~1 U 18 nt'l'11 

.1 .. ~ t ~ .. , .. f" ~ ... 
lJ'i::n81.Jl1an~"101lnmn"U"UJ1U ytYl1iffnnY 2551 nq11uu::mlI10U 1Y101ff1n,,'i 1"8 

ItJunUlt'l'U8m~la8n'U01'iiMn\lnn1101'iI;OU01'in6UiY101ff1n"'lInflliY1t11ff1t'1'''' 1~6 
~9IIU111 1 ull'ffUm~iY101ff1t'1'''1I1a::fl1111t'l'l111'itl 1 U O1'it'l'f1~111.J1.Jila6~"8~u m; ou 

" ....s .,... ., 
1.2 'II8It'I'U611 U::" 111'i1.Jfl11Y101fflt'l'fI'i 

1) flliY101ffla''''fl11UlltJlI1.J1.J01'iI;OU01'it'l'6U 1;~Na"Il1'" tJ1 flu 
m'i~9IIU11J 1 ull' mf Yl1~iY1fJlffla'''lua::fl1111t'l'l1Jl'itl 1um'it'l'f1~U1.J1.Ji1a6~"6~u 01; uu lMtJf\1'iffmn 
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~ ~ 

lla::lhtl11lJL(lh,UlnnU lla::.uU~tlUnlHrtlU'\ltl~ltJlltJtJ., 11l'i~u\'lu nlJn~thn\'lU1ui~L1vuf 
..; • 1 ~ t .... .. ,~ I " 

'YI'::U1lJ1 'V ,U'\IUnll19'l1VlJtJltJ'YI9'l1lJa'll1yt\'lH 'Ja1~l1U1 

2) nlli'~n\'ln11lJnUl1VUmla'tlU flltl111..ntlma'um1vU'~,Stlm11(tl 

1unua'fHUtJtJ~latl~9'I1lJfl11lJa'u1\'1 Ua::fl11lJOU~'\Itl~9'IUltl~ Lytn::01l~um1VU'~LStlmh 

1ua.nimJLOOru1~'Dn:~u11l'Lii~n~~1\'11um1aVUUa::nm1mumilJ ~~~1'~mni-mm11lflU 
I .. _, .!l" .. J! ~ ..; .. 

OO~1Jl::fI'YItifl1yt lla::Ln~01la'n~a'llflNa~lU'YIlJfJWfI1yt 

3) nl1i~n\ln11lJmll1VlJmla'tlU fll tl1111l'6a''i::llrlunn VlJ1Um'iLStln 

a'lJ';nmilJ~1tJ9'1U1t:l~ Lytl1::nl1~UnL;tJ\.I'~li~1Umi1JO'tJL~tlU~9'I\.ILtl~LStlnl1~tl'11~1\'1 Vtl1Jff~Na~ 
9i tltJllV1nlff1 U nlnh~lU ;1lJO'U ~~ \'1::\], , tJ~01l VtllJi' tJ 1utJ'YItJ1'Y1~ ~O'uua:: O'u nl1i'tJN~'VtltJ 

I "..; _,..;.. d I 4.4.... .. I d"; ,~ 
9'Itll1U1'Y1'\1tl~9'IULt:l~ nUllam1JavUtl111Jfl~L11U'V1tJLl1atl'lt~nuua::nUtlV1~L9'llJ'YI \'IU ~Na~lU 

9'I11JL~1111J1tJ~milJ'~11~ H 

" 2. (tlla'UtlUU::ti111i'tJ01l1i'vfli' ~9itl'tJ 

" 2.1 fl11 flmn1i'Vnl'il1 vu ~ 1V1 tJ u tJ tJ nl'i L1 VU 011 a'tlUl;~ Nil ~1l1'W ntJLij tl111 

A. ., .. d OIQ ., t A l' 4 t A • • 
a'11 ::tlU L'VU ~iina' LfllJ 'V11'Y1V1 9'I1nff1a'~1 11lJ'YI~nV1'tfl unqlJa'l'i::nllL'iVU t tlU L'lfU nq1J 

.cf. tI., ~ .., • do JI d 114 
a'1'i::nl'iL'iVu1a'~fllJnmn ff1a'U1 ua::1\il1Uti'i'ilJ nq1Ja'u::nl'iL'iVU1nlH1Ut:l1'Jfyt ua::L'YIfl U av 

• ~ '" -,,, 4 1 '" ~ .... 2.2 fl1'imnTInmnmlllJ'itl U'1 UtlnLl1U tl\llnlJ U'YIffU 'YI~ti'iW 1'Y1Vllla::m11Ja'llJ1'iO 

lum'ia'f~lltJtJ~la~ ~~i111tJ'iLl1~;,if unL1tJ\.1111\l::i\illU1'~\'I1flmlntJ\.lm'ia'tlU~llJ1tJLltJtJflTIntJ\.l 

A Go' A" Q' A ct...:::. Q A ., 

1 \'Il'iW ty1W 'YI fl1:l:: fl 'i:: tJ 1U fl11'Y1 H 1 'YI V1ff1a'm L '19'1 fl9'l9'l tl1'Jf1ti 'i W 1'Y1 V1 \l9'l1'Y1 V1ff1 a'~ 'i 

tl11lJa'llJnO lUnlm~i1ty111 fl11lJa'llJ1'iO lUnl'itJ'i::Qn;i'm1lJf 



" .... 11tJm1tlHtl~ 

Ilun'ntl 

ItffJoa fltlt'flU lla~tlW~. 2518.1a'flntrufffl1l1. fll~lnYflJM,.utll: h~itlJyflJM11nfl1afl'i1lJthlLM~. 
tlW~fJ~fl'i'ilJfll'ifll'il;~U1fll'ia'fJUlla~flafl~tlfl'iWfll'ia'fJU1nfl1ff1a'fl{ nU1~lJM11nfllafl . 

.cI ~ .,. . ~ • 

2525. ,.flfllll1f1YfllHlfJUn1M1Utll1nfl1ff1a'e'i lalJ 1. fll~ll1YflJM1Utll: 

nU1~lJl111nmafl . 
., ~ ~ .I... _I ... ....... .,..." 
~Un'iIYfqJ l't1fJYf1U't1. 2549. llJllUUfl11l'iflUfl1'ia'fJul't1~flaflsnYf\1llflUfl1nflfl1'il'iflul. 

'u Y'lefl'i'ilJfl1'i~flfllll~flUfflllJl1Y1tlQltlfl1'iffmll, M~1 82-105. fll ~lnYflJM1Utll: 

1 'i ~itlJyfllli~~ma~fl'iWlJM11nfl1afl . 
., oIIII!!l. ClIo Cit. ., _I ., 

't1f1Yf'i 1't1't111li . 2519. ~ij1nfl1 DUUlJ'i;!g'Ufll'iW. fll ~ll1YflJM1Utll: a'1'ilJ1a't1u. 

... ... ':":'1 _I "_I','" ~ 1 ... ~ · nffUl ll'UlJlJW. 2536. 't11f1tllFifllJ'i~"J1jlJ 1IfI 11 Ufllij fl. fll~ll1YflJM1Utll: HYflJYfIllN 
~ ... ., 

~Kla~fl'iWlJl111nfllalJ . 

C\ .cl ., .. tI 4., 4 "~cI_ t ~ ~ 
nffUl l1'UlJlJW. 2548. ffla'mfll'ia'fJY: fJ~tlfl11lJllnfJfll'i~flfl'i::U1Ufll'iI'ilJUlnlJlJ'i~a'nlisnYf . 

fll ~1YIYflJM1Utll: 1 HitlJyfuli~~Kla~fl'iWlJM11nfnalJ. 
, ~ ~ ~ _I • ~., .. .,.. .., ~ • .,; 

nlJfJfJU ,au. lJ'i~lJ1a'U111l1~fl1'iWfWnUfln1~1i'i'ilJ't11fl [fJfJU au]. 2553. 1111a~nlJl : 

http://www.timeonline.com [15 fllJsnliui' 2553] 

li'i::ilJ ~'iW 1't1~. 2537. 111hlJ~ 1 tl'i::1~ tlt''t1qJl ua::1~Uli'i'ilJnl~1nlJlffla'flf 
_I Q., Q 4.4 .q 41:), ... ~ d. 

lJ'i::lJ1ag'l'i::~m't11a'l'ifl(l::ua::11'W1linln't111nfllffla'fI'i l1U1lJn 1-4. uunlJ'i: 

1 'i ~itlJyfllli ~lJ1111nlJlalJf{ 1 'UnlJ1i'illJlnn't1. 

... ., .1 1'" ... 1 ... ~ .... ...! ., 
li'i::'t1lJ \I'iW 't1f1 . . 2538. fll'ia'tlYfl~fl'i'ilJ tlH~lU1nlJlffla'fI'i: fJlJtl"ll1'iUtll 

fll~lnYflJM1Utl'i: l'i~itlJyfuli~~Kla~fl'iWlJM11ntnafl. 
QI d.,.cl .ctQ c:., '_1 1 ~ ~ " ., 

li~'lW Yf~'ifflJ. 2531. li'iW1nflln1 lJ. fll~ll1YflJ111Utll: tl.ltla'.Yf'iUfl~l81n. 

uqlJa ~fllfllJ. fll'il~fluflf1f1fll'il;' lflH~lU (Project-based learning). 1l'ia'l'ifffllllffla'fI{ 

tl;nffu (YfqllsnfllJ-a~111fllJ 2543): 35-46. 

-Usn f{ 1 'Utilr~ . 2516. fll'ilmflUlnlJUfla'Utl~fll'i' ~fhllJa'fI;tltlUllUU~la tl~tl'i:: flt:l1Jfl1'ig'tlU 

1't111l1f11ffla'fI{ 1u h~l~flU,jlifllJfffllllfltlutlalfl. 1l1f11UYfUi'tl;qJqJ1lJ111Uwilfl, 

a'1'U11'1111a'flnffUfffllll sntl1'1111a'flnffuffmll flW::fllffla'fI{ ~Kla~fl'iWlJM11nfl1afl. 
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'" ...... 
flmlnJGm91. 

m'lf1 li11111. 2543. d'~ntl. a'U1ijOUJ"0l:I1fOa'flf (L1I1HVU): 44-48. 

_I'.:! ~ ~ ... • "'.I tI ~ .. lJ1'1f1 1~ft'1n1. 2525. O1n~a1~1.JLUfl111ua:: l::l11.JOUW. LflOa'U011a'flY1~11(1011a'flY 

At. ., • .d .... &11'" .. 
111t!lff1a'fl111Y1tm 1-7 lI11nnrnaVn "DVlilUJ1lill1(. 01~LDYfll111Ufll: 

~'UL~~ ltiHioiu. 

_I'.:! ~ ~ ~ _I'.:! ~ ~., '" 
lJ1'1f1 1~ft'1n1. 2531. fll!111W~lUft'l'i ID"11~ft'1n1 W LlIl1tlli1'lIltH 18 liU11flll 2531. 

1I.tI.D.: 1I.tI.Yf. 

- r.! ..... 1 " ~., Q~" At." 
lJ1'1f1 fl1l1flVQa. 2528. 1If1 1111 Y01'HYtlU1DtIlft'1a'fl1. 01~LDYfll111Ufl1: 1'{11t1l11111U011YfllYf . 

.. &I -=I. .... • tJ .c('" •• .. J' if ., -a 
Yf'lfV DtH~Laff. 2547. 011Ylia'Yfll UlJlJ011L1VYl1110U1.JYLflUI"lUflOll.,,1lft01llfllJY ft 

.,.. "'~<CIII .. I .,.... ... J'tI- 4..... .. 
1::fllJlJnllQJJtl1D1Jl1hll.JlJ011L1UYflHOY. 1DtIlUYfUli l1yq"~lJQ1.JWc:nfl, 111"11'1f1 

LDfl1u 1avua::801111011ffOlJ1 mfl1'1f1m;0~fll 0111'1'OULLa::LDfl1u 1aV011"OlJ1 
J' J'....., 

flW::fllfl11'1'fl1 'K1a~01W1I1111DV1av . 

... ., ~ tI~ ... l' 1 
YfllYfUli Lfl'lf::tl ~ ua::flW::. 2548. O1UJOYflfltl1V flHUY. 01~lDYf1l111Ufl1: 

11 ~~1I"Lni~'K1a~01w1l1111Dv1nv. 
.... ., J' ., J'.. 4 _4_ ... J' ~ , 

YfllYfUli L~'If::tltl~ ua::YfLV11 VU~1'{". 2548. 1li111U1011a'OY1DV1fl11'1'fl1D1 tI. 

01~LDYf1l111Ufl1: 1 H~1I"UH~'K1a~01WlI1111Dv1nv. 
, ~!3 ., ~ ., tI ., ~ 

YfcrJ1V -nua11flU ua::flW::. 2549. 011."II4IY11 U1.JlJ011"fl011L1UY01UUIYU1.JlJ CRP. 
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h~l;VU1'alnVl;t~tlalJn 

• ..."... ... ... ltnJ10'''JI'Wtll'Vlty'nHfi1Wl'ntll 

1. flw iltllJ flO~ 1m.! 

"tI· .... ., 01\l11V 1:\llUHU fl1Y1fCYff1U"1 

1Y1f11t;'fllflllflma::lnfl1u lavufCl 

... ","4 
3. flW tlW~ U~V~6 

" . 
fhtl1'i~\hua::U11~i'ml1n 1 ltll~fl1,.,,'atl1::muufCl 
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1. utJ1J'l91lJ 1 \n; rr11' 111U 'l til 111 tJ1 

2. utJ1J1.h:aihJfl11lJt11lJl'ltl '\jm'lt1rl~utJmhatH 



" , 
(ft16t11~) 

"T'" """" UUU1~U"I'UflftUfll~Jj1Wlf1t11 

.. 
• ; ~ • u 

D) "Ii \4011llJ"YV l fJ 

., .,.r .. : tJ 
1. lItJtJ1A~tJtnn.111·nnJA 14 'H\.I) 

II 
fl:: 1I \.I \.Il~ 11 60 fl:: U \.I \.I 

'l\.11\.1~6U6U 30 ~6 

na1~'.n\.lmlU6U 45 \.11;) 
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JI .,. • 
'H\.I1 14 fl16VHlY\.I 

" 
" . "8DU1UJ 111'lHa 

"6 

° 'I fI ~ 1 1 3 4 

1 X X 
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.:" ... . ~ . .. " .. ~.. .. . mu .~'Q8nft lfl8tJ"\ln"8ulqM'l'UJ~'U8'ArJl"al"1'ft18~'tnnrJ x Q~ .Un1::All1ftlfl8tJ 

" . 
1. rilu1.h~notJ'Uo~ 1anW'Aiiftl111111.nnqfl 
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" . 
2. LnWiuniiftl11111u1t.1'l'~1l1W 3,000 nlaLllfl'l' 

" . 
3. LnUiuniiftl11111U1t.1'l'~1l1W 3,440 ii1aLllfl'l' 

" . 
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'11'lND"'D8n"81.J'U8A~nDl1Ifi1l~ 

1. yh 'lfLnflOl'l''';~l1a1V'IIO~11U'1~U'lnOl'l'ffnnl0U 
"'".1''' 1 " ... !! ." 2. III 11llJtlfln an\lnllla1VLOflftl111lnV111VflVH'W'1'l 

" '" I ..." .,: '" '.1 11 .I 3. III l1UHUflUflO~U1.Jm1.JU111Un'.I6~a~lJ\1na'lH1Jln'llU 
" . " 

4. ';1 'lflnflOl'l'lltlJLffVU 1nO d' u'(fl~-hn~11'h~L~flfl~ nou' wiu HU 

"'~ C:o,"," 4CI A oJ 3. '1.10 flllJUa'lL11~l1111 l1UHU1i'l'WmflllOl'l'lfltlflUl1 

... ",,!.ll 
n. l1Ul1Ufl U'W'UIUfl an 

JI 

'II. ll'i1il~ 'uuriu laniu'u 

" 
fl . Huu~~'uiult.la6n lan 

" ~. 'lI0~L11tll'uuriu ltlniuuon 
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ft . 1Jml11ALLa::"tllt1"1"tl~UH\J11WtllfltJ1L1W1tltl"OlJlnn11tJ1L1WO\J 
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II • 

3. nl1YUn\J11;tlLWnOOn\llnn\J"tl~UH\J11Wfllflijltlma-LOAtJ;L1wil1Jln;;llA 

4. nl111A~1LLa::ml"fJlfJ~1"tl~UH\J11WfllflLn\Ja-1L11'l"tHmlLOAUH\J~\J1111 
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n. ijltlma-LOA1JL"l hh::LiiA 1~llnU;L1W 
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". "HUU11tlfJ"tll::111HUH\J11Wtllft 

ft . "H"tltJn1tJ~ltl~i'tJ~1fJUH\JI'Wtllft 
~ . "Hnal~n1tJ~ltl~i'tJ~1mLH\JnWtllfl . ..... "." 
'11'lHa"'il8nf\8U"8A~nill1'ft11Z 
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1. 11\J11\JA\l::A\Junm"1"U1Jl"11J1tlmWn~1t1mltJ1L1WtlU 

2. ,"\J11UA\l::ijfl111J!tl\J~~tJ;L1W~ijm'~A~1"tl~UHUI1Wtllfl 
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3. 11 \J11\J A\l::1J~W 11 1J1JUa::U1 ~fI\JtJ1L1W "tltJn1lJ~ ~mltJ1 L1W tl\J 

Q ..... oIQ ... Q 1 .... I' Q A 
4. 11\J11UA\l::1J~Wl11J1JUa::uHA\JtJ1L1W \lnal~n1lJq~mltJ1L1Wtl\J 
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6. <G'tlfl11lJA'Uitl hlihilu tt'1l'H'l~tl~mllntlIJ1~1'tl 

"rY'JUifll~.JlItl.JH'J Tnnv.Jft.Jtlg rY'JuiftifJuf/nrr"nifJu lln~f/mhn1tJ 711 ,h 'mfi" 
n nffn n ifJ u~ .JlJ1m!fJtJll " miN rr U 711" 111ft 'J 11111~ .Jlln i .Jft.J n UlIfJ.JH'J Tn n" 

... .. 
n. 1J1~111lJltHJ .. 
'U. lntlnl'U1lJftlU .. .. 
fl . lntlnl'UltJllntl .. .. .. 
~. IJnl::tl~ ~H111tlllUJ . .... "u' 
l11fJNQnIQ8n"8U'U8R~nQl1In11:: 

1. lntl'lnmltln,rl'Utl~n1t1 .. . ~ . .. 
2. lntl'lnmlltH'tlUl1'Utl~llNU1iltlUl1f1 

3. lntl'lnmlAu,rl'Utl~l1Ul1Utl '''',h 1an 

... ... .. 
tlUnltll91'l 

., .eI ..,., 

nl::tJluml 

tt'a 1 tl9l1 

7. 'llnlLN\Ullft A fltl fl'll'U~tl'tl 

n . il~tt' 

~. lfU~UtllU 

fl. lfUlla::l'; 

, ... .. ".." 
111'lNQnIQ8nfl8U'U8~HnQnln11:: 

~ .J. tI 
1. luUfI'lltl1111lnft'll'fltl~ml 

2. li1UfI'll~,rltJ'umltitltJfI'altJ 

nllntJfllJtt'luntt'altl9l1~ft~ 

naltllilu191'l"'UfhaUtl~U 

3. lilUfI'll~ri1fitlJ'U1f1'l"'U rhaUtlAU 

4. li1UfI'll~ll.hllitltJfI'altJtlutld'UAU 

----.. ~~ 
nl::tJ1UOll 

a'fH~U 
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8. "'I.IlJ1~tl"4fl1tl'l.ltl~~lJfltllJ~1~ 1litY ijt111lJYi~lnJ10 '~~lJlh ih;flJFhlJ '~~lV m1::tl1mft 

(ilVIl1 '~a'::~10" ~tlt111lJ~~mh11r1lJa'lJU~1~'I.Itl~~lJ 
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O. tl1 pH 'I.Itl~~lJ 
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'1.1 . ClmJtu::llJ{)~lJ .. 
tl. t111lJYillJ 'I.Itl~~ lJ .. 
~ . tl111JliV1U'I.Itl~~lJ 

, .... II", 
l11fJNan,a80f!81J"'8R~Oan'fn1:: 

~ ....... ..1 .... .I ........ .I .... 
1. l1JlJ a'lJ1J~YlUa'~~(H N11lJ tl a'lJ Na''I.I tl~llJ tl ~ lJ 

~ 61"'~ .. .., ~ _ 
2. l1JlJa'lJU~YlUff~~()~ClmJtu::l11~mVfl1Yi'l.ltl~llJtl~lJ 
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tI 
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tI 
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tI 
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tI 
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• ..., 
'II'~A 

• ..., 
'll'lt B 
• ..., 
'll'lt C 

tI , 

1. liJuiu~unijt111lJfl~lJfflJ\!lW tl1lJ1::fflJ~f.lmmJ1tyl~U 111'1.1tl~~'lf 

2. ,iJuilJ ~lJ~ijonff::fflJ'I.Itl~"::Of.lUl1Cl::U i ~\! 0'lf::t1'1~lJ1~1 0~lJ'5uuu 
tI, , ,II I" 

3. I iJ u iu ~ u n ij 11 u ~11 Cl:: lftl:fH un II 11 011' 0 ~ 1 011 u ~ u ,11U nt n~ tlQ1 u ~ u lilT u '1 
tI • • 

4. liJuiu ~unlh::m)u ~1VflU Yll V1"tln ffCl1V9l111t1'1flClnlflt1'lnull in 111 1 u~u . . . 
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n. iiUU111 

... '" . 
'II. lfU6ftU .. . 
ft. lfU66U 

. 
... • II." 

1"''lHil''lilf)nftf)U'Vf)A~nill1Iyt11:: 

~ ..I ,,,...: .Q~" £t ct, ,. .. 
1. lUum::tJ1umnnh 1111U1J'HWAfl1JltJflanua::fl 1J1JltJflan 

~ ..I • ,,,... ..: '" ,l. ,l 
2. 'lJUm::U1umlflfll 1111U1Jfl~amUU::'U6a::160Aua::'U61101U 

3. ,rJum::tJ1U ml~,h',n fll ~rrrl~"6~iiu'nAmlil0~,r1 '11~,rJUi1"U1U 

11. "fl1nhtl6\JU1'tJ:UAtJUUNunl::n16~~ij~ '~'~'fla6tJ 'l::n1Ua"6~160:UA~A6dtJ'u 
,l" ..., ~ ...... ,. 

m::'tJ6~" "6fl111JA~nall'lJUfl1Hln'lrr6tJa'1JtJ~ A"6~m 

n. ltJflan 

'\I. afl~a::'f)OA 

, , . 
~. fl111Jl1U1Uuuua::fl111Jtl1~'l1''Wl:: . 

• • II." 
1"''lHil'''ilf)nftf)U''8A~nill1'yt11:: 

~ I' .. ., A 
1. lUUmHln'lrr6tJfl111Jfl~flU'\I6~U'~6fl1''UA'\IA1~q6U 

2. ,nUm'An'lrr6tJfl111Jl1U1UllU'\I6~a'1'mo'~rrm1::'A01nu 

3. ,nUmlAl1'la'6UltJflan'\l6~Ul~61'lijltJ'A01111611al01tJ~'~ 

.Q I ~.Q .. ~ " ... 

'\I. lnAfl11060a'al0nalO1lJUa'116Ufl'W ua::a'::a'1J6~ u~::n6UAU 

... ... 4 ... ,,: ,l 
fl. lOA'llnfl"a'::a'1Jm'\l(WlSlfl'W'Jj'tJflAl1Jnl1J'lfl~ UU6~~::fl6UU1~lJ 

~. ijfl111Jr6uua::fl111J~UmO'U lafl1nuil'limhtlty'ufl1::tJ1Ufl11,tJ~ouutJa~ 
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'" .... .I. ~, I:.:. 
1. tl'110lJnlUnUOUtI'alUl1a1t:: l.hr::u1JflgllJ'YlJfllJl1a::'YlJ11lJ 

., "'.:I~ ... .It 1 
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" II 
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II 
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II 
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II 
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II 
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111flHanID8nfl8tJ"8f1~nanl't'tll:: 
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: .. _~ , I oJ 
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" 
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.It '1""'1 " ... I"tll111"1 l"\lnfltl~flHnU 
.It .c . ... ..l.,,, ..l I I ,,, ... 

1.5 IlJOOnlJUa::L1t'!lnml1UfI 1 fllnlJn1U~llJnuflt'!::n'llJ ",lJlJtllJl11J1tJ lit'!:: 

fi1mlJ~,rn L1tJU~fl~;1lJt1U111tl1fltllJOflflf~ IIt'!::flflm~u nH 'l1V~IJI"liiull::m1' ~ 'U~nfJ1U 
..... ..,." 

II11~')f1f1f1fltJfl1nt'!fl~ O'lflflt'l~ "-MlRIm 

1.6 art tl 'l1il~Uu6lJ; O11U mi tl~I~ fJ1"tl~IJI"lii ull::011' ~ f11I1U::lh ,,r11 flI1fJUl ifl1nfJlfl'i 

Im::1 ~111 U' 1~" tl~ ~n fJ1UU 11 ~"1~ fI tl fJfl1 mHN ~ 'II:: l,r fl11lJfua:: Y1fJ~1It'!11 flIl fJU fit'! tlflltfum~ 
... ........ I ..l .,f ,_I.c ... - I'" - 1 ""1 

m'ilflUm~"lflUUfJlJ1m'iUnnfl~anfJ1"U u"UO~IJI"111Uu::mH'i::fJ::n1~u'i::lJ1W 1.2 fl t'!IlJfI' 
, •• II 

1. 7 fll' mnfJlfl'i1lu::lha'tlllJn ut'!::a ~nfl1'illii11;j'um'il~ un1~ l1"~"lfl11 u1ll11 flIltJU 

I~ U fIllJltfun1~ffnl:l111 'i'ilJ')f1~ 1 flfJ',r 11 flIl fJlJn ~ fll'i lJ'i'i tJifJ"tl~1 nfJ1n 'i ut'!::" nl:lw::n 1,m 1fJflTn 

... .. 
"tl~lJm'fJU 

1.8 l1"~"lnu flIl fJUt'!~lJ"'lnIJI"lii ull::011' ~fl'ilJl'J noti lJua 1 fllU 111 flIl fJUI,j'llJ1 'lJfllfll'i 

" !':I"', ... " "1 "1 "..; I .. lYifln~01'imlfJ1fJ'1lfl~1nfJ1fl'i Ul1",tl Iltl~ fl'i~a''i1~''tl~ t'!n m'Iflt'!tlUn"tl~"flU1i'iWmfl 1m:: 

fit'! m::nlJ "lflm, ,11~ tJlJ"l1t'!~"tl~Ill~ flfl1 t'!fl 1 flfJ l,r 11 flIl fJU 11 un mH , U1IlJlJ11 un n01,n ~m'fJ1fJ 

"lfl1ntJ1 ml1t'!::11unflll'::l~U d1ftqjt'!~ 1 U a'llfl11u n n 
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1.9 fll,hu flll tlU flnUn8L~ fJ10lJ Na m'Jffmn~ 1 ""lnmH1 ~Ln91 'lnIJL" 111 U UZ mi' ~ 
" UaZ'lnnTIlJ'J'JtI1trUfl~1f1t11O'J "nuu l1fu ncr lJ'UuPi azmi1Jl'11Ufl'll1JflUIULLlJ1.J'U~L~UN~1l 1utl.ru 

lu n'JZ91111M BUY1191 uoz 1 1fUflOZ millflflnll ll1lLa'U flUNU N~ll 1 Utl",r "fl~ nq1J';1Lfl~ 191 fJ 1 1f 

nallum'J111LtI'Uflnqllaz 5 Uln 

1.10 flll1fufll18u'hulJlJn91t1'fllJL~fl~ lan uozm'JLuiif.luuua~ 1918l1fnallumnh 
" ..I" UlJlJn91l'1fllJ\llU1U 15 Uln lfan1nuUflluazufll18U~1110UL\la8til91fllJnQn~tH Tt~fllltl~ 

" inCl111oG'fll'1~d'8 'nrn1nUUfllTt1Uflllf.1UL~Unl~nalJ 

2.1 fll11lufll18uflnU'J18 Li4flnlJn1Ufl1111f~1""lnm'J1utl"u"mn uaz111 1u~m'J 
" . 

l'1~l~ulJlJ\hafl~ 191f.1lftilCl11Jfi~il 1) 'lnNa"fl~oG'flfl1111fii1""lnm'J1utl"u"mn uniif.lULOR 

oG'flfl111Jf\91U'1~ 2) oG'flfl1111ffi~mil1 a'1111'Jtl11llllUl'191~f)f)n 191t1m'JU'JZ~ll!lf;f)a'~l~UlJlJ'laf)~ 

''''6fh~hU'H 
• .,.. __ I • ., ... ~ ci, • ~ 

2.2 fllU1Ufll'J8Uf)fllJl'18'J111nu LTtf)mlfU91UlJlJvlaf)~nU91aznqll'zt'I'lH uaz'Jz1J 

Llffl Na"f)~m'Jl'1fl~UlJlJ' lafl~fi~mi 11 1 R f.lfll '''' tlllfU RM 1oG' flLi4 f)a'fl~UlJlJ\haf)~ hu 1U 5 M1oG' fl 

1~un 

4..1 • .. 2) m'JLflaf)Un"f)~UNU1i'Jwmfl 

3) m'JL091IJ'''l 

4) m'JLORUNU~u1M1 

5) m'JLORIJ'''11M 

1 1" ... .. '" .... ~ 4 .,-I" • .4 91f.1 MmUnU"f)~U91aznqllf)f)nllnlJ\lalfllaf)nM1"f) LTtf)Ul IJl'1'JHUlJlJ'U16~ C)f~fll 

l1fL1allum'Jl'1fl~UlJlJ\hafl~U'JZlllW 2 nu~m1 

'

' '.., .. I I cI.A • ~.,.. ~ A Q 1 . 23 fllllf)lJM1J1tI Muru'JNL91aznq1Jl"U'U'lf6LLlJlJ'la~nunL'JU'U'zl'1n~ 'lff)mmfn unqll 

UDZ U1Z If.l'lf,r~ 'z 1~i'lJ'lnm'Jl'1rl~U lJlJ ~lafl~ mhu«~' 1fflln'JllJ 1 UflllJflf) 1 U 

.. 
3. oiumnl.:JI~UILD::m1A1L\lum'J (100 Ulfi) 
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3.2 fllUl,r0l1mu)iitJnoo~LnOl"'Umnh::wuu'.JtJilfUI~ Ua::11lJtiu11fl~1llJ1JtJl::WU 

UtJtJ'laO~"tNlfO~ 

'

''fW .. , •• ., .1.,-.. 1! • 
3.3 fll 'HUOlltlUUfla::flqlJl1lJflU11~UNULntl1fltJ1liml1111~UtJtJ'laO~ mlOOflutJtJ 

1m: ~;l~"O~utJtJ'lao~ m'Iaofl' f111fl~tJfllW nl'HU~n::tI::l1al'u flU11fl~IltJmhao~ ua:: . ".;. ,. 
"m'HUlnflUnl~lUIl1t1 UflqlJ 

3.4 fllUU::Ul1I'Ha~I1t1ufl~tl1titJ lafl ua::fl111tJatlUutJa~ "a::ml11fl~utJmhao~ 
A '''.,.. ~ 11 ~..:. _ ., • ,_1': IYtO 'HUflI'WUnfl\ll'luml1YtlJlfllJ "~flO lJU 

1) 'H,r~8o 

- li'W1ntllY1'1'tJ "o~ q1n61lJu::fl'::fJa 

- UW1ntll "O~ oiiiini I~tllJ'HUO 
- ml11fl~utJtJilao~ 'n1~11tl1iJfltlfllllJ 1f1'1fllllJ ua::mlOOflutJtJ 

"O~ 111fl'i ftUli l'll'~ 
.. , ~ 

2) I1tJ Iffl 

- rbutJ'::flOtJ"tN lafl 

bttp:/ldusitbost.dusitac.tb/--scj instrumentlsci6l3earth02.htm 
A.d • .. 

- m'ilflaOUn"tNUHUUOlll1fl 

http://science.knw.ac.thlbtl-2Icontinentaldrilbt2.htm 

(~lJl: flllJni'Yttllfl1UW fll::nn~ni'Yttllflln'ilJY1~ua::a~U1"~OlJ) 

- m'In"IJI"l 

http://www.prc.msu.ac.tb/th2007/komsorn/EartWQ7mo.pdf 

- fl1llnfHlHU~U''H1 

hnp:lIscjence,knw,ac.thlbt 1-2lcontinentai drilEarth qyakelp-

s%2Owave,htm . , 
.eli ., .II:( ., _.,:," 

(nlJl: flum'YttllfllUOl fll::nn~n'iYttllflln'lJ'II'lflua::rI~u1"aOlJ) 

- m'ilO"IJI"l'''' 

http://science,knw,ac,th/bt 1-2/continental drilEarth qyakelp­

s%20waye,htm 

(~lJl: fll1Jni''t'ttllmuw m::nn~ni''t'ttllfllU'i1J'II'1~ua::a~''1''~01J) 
3.5 fll'lf,rfli;tluuila::mi1JI;;fJUUNUfl1nh~lUfi~tll ua::I~1Jfh&iiufll111fHutJmhao~ 

flllJUHUml~fh'Hu" H 
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.. "... -, ~ ... 4. 1IUn11f1Rf11",IIDZlJ1ZIJ.lUND (lOO ,an) 

4.1 ,r ni; l.IUIli'i az mllJnl.l~lUfl11lJ~1111U'1" tN muhliiu mnl'fl~IIU U 'la6~ , M' nUfl I 

1J.J. ... !it "" , tI. • _, .. _, " 
lIa::~lY1.l1YltV ,..,nlG111lJU1Zl.IZCOJ 1'r16 l1flll1UZUll1a::lJ1UlJ1~lItll'll 

4.2 flI lIa::~1;rJ1Y1tV;1lJnUfll1.,rr6Ufl11rr!HlIUU'1a fl~ yt!fllJJ~, M'fi1 lIu::th 

, ,, ..... _1"_' ....,J!.J. '" .. 
4.3 flI l1Unl1l.1UlJ1UlJ1~Ha~1u lIa::ftlIUU~1U'U "Ha~1Ufllt1nrrlJlJ1G1 

, "..... • '" z. 1!: ... "',J!' "" 4.4 III l1U0I11.1UlIfla::nqlJ'ftllrrft~IIUU'1af)~ yt16lJfI~1::1Jnl.la::16rJft .. ~ "lin Yfl 

lIuu'1a6~ rrlJ1Ynml.l' u mllJ 1rr~lIa::~tJmw~,.f rrlifllla::fli1J1rJfJGI a nllGl::"fl~lIuu'1afl~ 
" 'lI6~flULO~ ,jufl6unllrr!1~lIUU'1afl~ 

4.5 flll1a::~l;~1lJnUtJl::WUmH1U'lI~,rnllllUlli'ia::mllJ l1lJJ~ 'M',rnlllUui'ia::mllJ 

_I .. • A 
lJl::1lJUHa~1u'll6~nqlJflU 

• 
S8fl14U;rJuf 

1. lIuuuun nHam1ffn1l1f11lJltfU'YIH1~Uffn1l11i11lJY1~1J1'll111utJ::mi' ~ 

2. lIuuuuiinm1Y1~m1fJ1rJ 11fl~ lfl1~t1!1~'lI6~ lan m11flS6U~'lIfl~U~ultJafln lao 

lIa::Ham::'YIu"lnfl111tJ~tlUutJa~"fl~ltJafln lan 

3. m::ftll1~~tJY1{fI 

4. tJlnmlflij 

.. .. 
5. flfllJyt11flflll1a:: LCD 

A • 
6. UUU'YIftt1flU l1fl~ lan lIa::m11tJaUUll1Ja~ 

II11Q~mll;rJuf 

1. l1,r~fffl 

d , .. 
2. I1U C)ffl 

.... ~ ,_1 .... 1 
- UGl1'Y1Ul'Y11 lJ "fl~ Q1'Y1U lJU::fl1::Qa ... 
- UW1'Y1Ul "tN flftn'YIi loumnlfl 

- mlt1fHUUU'lafl~ 'YIl~t1(11ilfltlmllJ 1ff1nlllJ ua::fl116flnUUU 

'lIfl~ t11fl1 flUTi h'fl 

http://dusithQst.dusit.ac.th/:--sciinstrumentlsci613earth02.htm 
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A"; , ... 
- fl1'ilfltHl\.l n'U tHUH\.In tlUllfl 

htql:llscience.knw.ac.thlbt 1-2/continental drilbt 2.htm 
.:1 401 411:1 .., ~..:. ~ 

(nlJ1: ft'ilJnnunfl'i1i'iW fl'i::fl'i1~fl'il'ttl1ft'i1i'i'ilJ'Jr1f1Ua::t'HU1~"C16lJ) 

- fl1'iln~lJl'U1 

http://WWW.Prc.lDSU •ac.thlth2007/kolDSorn/Earth/07mo.pdf 

- fl1'iln~"Fl\.l~\.I'H1 

http://science.knw,ac.th/bt 1-2/continental drilEarth Q,Uake/p­

s%20wave.htm 

(~lJ1: fl'ilJflll'ttl1fl'i1i'iW fl'i::fl'i1~nll'ttl1n'in'ilJ'Jr1;iua::a~u1~l16lJ) 

- fl1'iln~IJI'U1'n 

htql:/Iscience.knw.ac.th/bt 1-2/continental dri/Earth guake/p-

s%20waye.htm . . 
(iilJ1: fl'ilJn1l'ttl1fl'ili'iW fl'i::n'i1~fl1l'ttl1fl'in'ilJ'n;iua::ff~1I1f1l16lJ) 

3. IJl'U1i1\.1U::fl11~ '\.I~fltl1\.1l1li~'Jr1;t~6t1H1na6~ ihUl6a6~ i~H1f1l1ftl 

4. 1ntl1ft'i Ua::l~lHU'1~'U6~~ntl1\.1uli~'lf19i~6t1H1na6~ 

1. ff ~10~\)lnn1'i6iiu'i1t1 ua::Ua'~~fl11lJtlfll~\.I'U6~,r m; tI\.I 

2. U'i::lU\.I ~l1nH~lJ 1 \.Intn1' 

3. U'i::IU\.I \)lnfl1nilu1111nfla'611 

4. U '1 ::IU \.I \)1 mlH\.I fl1'1'til~ 1\.1 'U6~,r m; tI\.I 

5. U'i::IU\.I \)lnfl1'1a'r1~U1111~la6~'U6~,r m; tI\.I 
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. ~ 

thi~ lll'ufll;vuuun flFft1mlftnln 1 uth:a~ U~~~tl' tJi1 

"'.1 "' ... .r,,,., 2. IJI'lJll1UlJ::mHlfl~'lJU ~tlVl~ 1 

. ~ 

3. 1 ll'u fll1 VU11~ltJ I,lI'IJll1U tJ:: mi' ~nu fll1 vu ff ~1fl~LitUtJU '~'iflJ11"'~' u'lftl~'h~~~~tl , tJil 
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, , , 
utJtJu'Unnfl11if~fl11tJ11fJUJ 11tH lfl1~u1H"8~ lan fl11Ifla8'Un"8~lIN'UJi1&1l1fl 

lIa~Na n1~ nU\ll flfl111 tlafJ'UIltJ iH"8~ltla8 nl an 

, tI 

tluY~ lM'umlv'U,j'Uiinfll'i~-3tJllV1V9111J11'1"'8~-3~8 'tlil 

• tI tI 

1. n1Ulh::mltJ'UtH lao uU~lrJuniu Ih::of)1.IA'1fJiufl::''iU'1~ 
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, , 
"tJtJn~fltltJ "tl~ lan "a~nl1It.1arJ\mt.la~ 

• ..: ""' ... - " " .111"1 "1". A / tn,,,.,~ 't1UmlUU''H)l1W1''6fl1111fl6 UU u1"6 flQflfl6-3 t1111lflCS6-3t1111VQfl (V ) 

11",-,". A - u ",,: ua::u1"6 flNfl t11111fl'i6-3t1111VNfl (A.) a-3t1U1"6UU 

......... 

:,J,J 1 A : '1 1. 1fUl1t1U111l'(fl"6-3 aflfl6 1fUUflU afl 

:,J,J 1 A : .IA 1 
2. 1fUl11J1-311l'(fl"6-3 aflfl6 1fUlua60 ao 

: .l 1 A :,J... - .1 ... 
3. 1fULU6 ao fl6 'fUl111~W'HlJlltl-3l'(fl ul::ll1W 6,200 - 6,400 6-3ff1l'lfaLC)WfI' 

, ... ~ , ... ,J ., "'.1 1 .1.1 -... .l: 1 1'''' 
4. UNUgL'iL'lfU llJUUNUli'iWtl1flYll6-3'i1JYl1uq lu u'i::1Y1ff6UlflU ua::l'fUU1 flalflV-3 

, ... ~ , ... ,J '" "'.1 "'.1 ... 4 
5. UNU66f1'1f1'ilaV 1lJUUNUli'iWtl1fll1'i6-3ltJYl1u66f1'lfillaV u'i::1Ylff6ULflV 

A,J '" ... A~ A,J, 4 

6. fl1l1fla6UYlUa::Ul-3flU"6-3t1Ut1UflllJUfI'lLt1'l"6-3fl1CSLfla6UYI"6-3UNUliCSWtl1fl 

7. fl1'ilflflln6m"11Jl'f1U 1Utl1flVfI'lU ijfl'11'H'lfl1'iLnfl"10fl1l~ufi1"6~MU'Hilfl '~fb lao 

8. IJflcs::;l-3 i-3'H'lflLau ijfl'll'H'lfl1'iLnfl"10fl1'iff0016WU6-3Fh lao~u;'Io~h~nu 
A , A.I , 4 ... ., .r 4.1 

9. LYl6m"1 Utl1fll'HU6"6-3u'l::lYlf'l' YlV llfl'll'H'lfl1'llflfl"10fl1CSVOfl1"U"6-3Y11u 

10.1un60 lami1u~1-3"::"V1Vfi1'~t16v0111un60 laori1'u1JU n16-3"10ij~W'HtJn~-3011 
11. 1J1L1w~ij16fl1f1'Lflflm"'U~'U ''H1 '~1l10 '~Ufl1J1L1W'i6V~6l::'H11~LUn60 lao 

12. 'H111V~'~1flfl1'ld'UfI'::l'n6'U"6~U~U~'U''H1 fl6 111f11'1101f161 ua::ll1f1nl116Uflaa 

13. MU'Hilfl~''Ha660111~Fb lam1vfl11 UllOll1 ~-3"::'t1a1.h"10~~-3a~~~~1 
, ~ 

14.tJL"1,,"nijnnl:jW::!lun1'H ua::L~V fl6tJL"1',"U1J1Jlul~ (shield volcano) 

15. fl6UtJL"1' ,"cs::lfifl"::LflflU~'U~U ''H1fl6'ULfI'1l6 
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1. nJa~lO lan (Crust) ih11111lfU1 6-35 iilaw~'i flmhu~odiuuon'Uo~ lan ,~uiu'Uo~ lan~ 
.:: '. ., A ., • t ~ ~. " ~ .;, ~ Ul~nt{~ "~1Ifl1111t'hflty1Jln ,uo~~lnflU''i101ffV()~'lfUU "a:alJU1Y1u'Uo~l'CU~un 'If LU 

.1 !II .: ••• ,,,:.,. '" ttl ~'''!II.l '" 
m'i'l'Cl~lJ\ln 'UU'llfa~Ul Ulfa~U"~l~'1 ua~ lfUllJU mUlfU m'll' 'lI'~ 'lfl1JU''If()ll'Ca~ 

2. ,ifo lan (Mantle) ijfl11lJlfUltJ'i~lJ1W 3,000 iila'lJ~'i ()dn~a~'tJ,",lfl1tJa()n lan 
II 

tJ'i~n()tJ~1vl1ulfu~ (U1InlJ1) tlW'HlJij 800-4,300 O~ffl''lI'a,;V1Y <iuUlJu,iiatJ'i~O()tJ~1V 
~.oQ, d Q.cI ,~ d , 

ti1~'lI'an()U ''Han ()~\l1l1UV1I Ul~1Y1U'UU'U()~U'U~ ua::Ul~1Y1Ulfa01la::alV 

3. UflY lao (Core) ijfl11lJlfUltJ'i::lJ1W 3,440 iilaw~'i Ull~l~UUflU laoiuuoo ua~uflu lao 
! .d ~ ~ I. d ~~ I ~ ~ 
'lfU'U til~'lI'~l1JU()~fltJ'i::OOtJ'U()~UOU laoflo til~llfaOUa~Ulfla uou lao'lfuu()flIUU 

'Uo~1'Ha1rOU tlW'HlJijtJ'i~lJ1W 4,300-6,200 O~ffl1'l1'a,;V1Y UflU laoiu'Ul~U'U()~1L~~ 
.. "" tlW'HlJlJ 6,200-6,400 ()~ffl''lI'al'l1'V1Y 

. . 
.1"".1 .1"" T ... ... • , 

m1llJiUJUUlJlI~"()~' lJ1I80 11InnlO~i) 1 nm1 n1::nl"8Ul1fYU 

lJ'411tll~01ffva~U1~~01ln1~ti'i'ilJ'lf191Lf1o'~UU'Ha~~()d01ffvua::lillJl'Hliiu 'UtJ1~flf~ 
m'im::lil'UO~lJ'411Vlil'MLtJaon lafllii~m'iltJ~vuutJa~ ~h()lh~ 

II. • 

1. ijm'i"l~'~n:::a~ 'u<iu~u l1U '-W01H'i:::tJtJ'il0!lU'U()~i1~flO1Yfl~ 
"" '''~'1! ,"4 !II" 2. 1Im'in()1Y'iH1Y~n()1Yn~'Uul~ my l'1fU l'UOU (lUU lIJU~U 
... .... • A. , ".1 1 .. 

3. 1Im'i"l~flU lfU ua::Il'itil~ l'VWU1111 'lflJ'i::: V'lfU 

4. n1'in~atN'i:::lii~tJ'ilJ1UJ L~U"'U 

. . ""... , "" nl1lfl1l8un"8~llNU!i1Willfl 

ltJa()n laotJ'i::n()tJ~1VU~Uti'iWmfl'Uul~'my 6 u~U '~Ilfl 

1. U~U~l'il;V ,~UU~U lan~'iO~i'tJn1tJLOl;Vlla::n1tJQ 11tJ ua:::~uJltJlI1W 'O"'lflV~ 
2. u~um1l1m l~ull~UltJa()O lao~n)~i'tJn1tJmlJlmL'Humla::n1tJm1l1m'''' UCl::~UJlfl~~ 

... '" .. CJf091:: 1U ~ O'U O~ lJ'H l1Y~ n 'i 11 tl911Cl U 91 0 

3. u~ulIlJcinn l~uu~ultJatlO lC1o~'itl~i'tJlJ'H11Y~n'ilLtJci~o 
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u .....,........ 

Dn"W:"6~m1'ftD6\4""6~'1H\41i1QUl1ft lJ 2 amnu: fltl 

'" ~ '.. .. 1. O1lItUW1..I""tl-llUH1..I1I1WtllflUf.lnt1nn1..l 

..... , ...... . 
"1''t1'lnl1'flQ6\4''''6~11H1..I1i1CUll1ft lJ 2 t1'1111'l fltl 

'" ~ . ... • .. • ~ 'l ! ,I 1 ,11" II ' 1 1. n111flatlyn'l!tl-lll11..111Yft l11..1111..1f1nl1atllJIl1a'ltlg 1..IY1..IIUtl an tlltJft'lllJltlUt1nunu an 

Inflnulflgtl1..l~'l1a'lUtl(h-llf1~ ff-llHa l,rluJU1ilOimfl~tldlu~lU11\l-ll"tl~lfUl1Ufl~'l1a'lU 
.. '" ~" .."I '.111 LnflO1l1flatlUnY1~ ~llJl1Ul1UfI lJtl'lfJ 

~ . 
.. .."I l" ... · .1· 1 · · .... 1 ... , ... 2. UHftY"tl~l1Yl1yft lJYUUlJlJI,",' UHUIlJatln anu~a:tI''lUnH'l anlJfl'lllJl1U1U~n~1~nu 

tJl1ng01lwd1flty~I~fJ'l~tl-llntJ lanua::01l1tJ~fJUutJa~ tl1\1Ut.i~'~ 3 tJnng01lw fitl 

O1,.InflIJ1"1 O1,.InfluNUAU'l1'l ua::01,.InflIJ1"1,n 

.. ~ ..: .. .1 .. l" "' .. O1,.LnflIJ1"1 LlJum::tJ'lU01,.nLflfl"ULtl~~llJn"lJY1~ ua:: yna1U1UlJ1fl C)f~tl1"flfl 
~ ....... 

\l1fl5 ff1L11'll1afl fI~U 

... "'..:, .14 l' '" ~.. , ..... 
1. 1fl,,\l1nm"IflatllJl1"tl~UHlJIlJijtln an l'lfU fl1"IflatlUnYUnU"tl~UHUtltlfflflnaf.lfltJ 

UNUgl,.I;fJ lhl,rlnflIJI'U1lf1J1afJ 111tlO1"ILfJfllh~tltlfl\llflnu"::11'h~UNUnOimfl UNU 

tlllJ101111UtlLLNU~ 11tJ ua::uNuILtlnlO1 InflLrJuUU'lffuI'U1fla1~lJ111fflln"Utlflllau9ifl 
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.. ., ,J -tl "" .,..... ,~... 1 ...., .1_ 
2. ,"fnn001U.lOft1'''U''8~n1 l'U8~'10UHft'U"8~\1'U\1'Uft ~N1 ao 011'"ftaO~QI::'UlJ 

:,-'1 ... ,., ... ..I !II ' ... 
\1alt1"'Uft8U ua:: 'l'11alU1UlJl0 .:aoft uaO~QI:afl801"1f11lJUUU1t111 lYU lfl801"1 

'Ulllf11\1a8"8~tl1:aflft'fltI 
.. .,.,..... 'I~ .. 1 ... d., ,..I , .. 1 ,~ , 

3. IOft"1OO1'IftUft1'VfNl1Y\1UfhMfJ ao IOft011IUUftlMOtlUflt::tltlfl1rnJN1 aOllltlUtlO ,tUO 

IJl"lHUUO,iiftfll~ll1f1"::1U"0 ua::Il1f10al~"8~tI,:aflft'fltI 
.. .. 1 ... ., 1~ , ..... ,-

4. ,"".10rn aOQOUHUU8",U n'H8 lYU 011lOfUfl801"1IJYC1'U UIl1f181'\'lU 

.. ~, "1..1 '''.J..I d "1" "..I, S. ,"""10011nOOItlY,,fNN1 aOl'UiftOftl~OY I11'UflU"~"tl~N1 aotl~f1~8g 1'\'1Ufl88'U 

." ..! 'tI..! ,,,.. ~ ,.I " ,., 'tl QooftmtlU ua::QOTl1alt1 Til \110ft011I1001tlU.~lJl0'UtltlUftOftl~0'U ftllJfl11lJ 

d, .. 1 ' ..I., '!II ' .. "'., !II ~ 
U"~UOHfI~flU"8~N1 ao 1'\'1'UfltI~8g'::llJ'U1J1"11Y'U 1J0,::ft~ '~\11ftlatlllJ'U~'U 

lLFi'U~'U'\11lilft'10011ntatI'Uutla~"8~ltla80 1a08lh~uuyca'U 6'U111~lJl\l10011"uul1 ua:: 

. \1fti1"8~uFl'Ultla80 1ao~uftOPh~O''U ltla80 1amY1'Ut;'~\l::"tI1t1i1 '~lJ100-hltla80 1amY1'Uu'U 

"" ... ..., .... 1'" l' tI..I tI .I..." l'U 8~"10lJqQl\1lJlJ\1 ~011 ua::qQl\1lJlJllJa 80 a01'\'1'UU'Ul a tl'UU tHfta8ftl1al .~lJNaft8'i8tR1 8"8 ~ 

, tI'" 1 1 ,""..I '" ,""..I" '" "' ... UN'U1 a80 ao fttlU1~U\1~lflatl'UflutJ0880\l100'U 1JHll\1~lfla8Ufll'U1YUO'U 0l'iY'U0'U\1'i8 

011lltJ0880 no 0'1,1" 8U8 tJ~ 8'U 8~uFl'Ultl a 801 a 0 ,; l' ,flOft Ollltl~ tJUll tla ~801~U Hwa 1,1 lY'U 

lOft0l1f11tli1 lOtl01101::UflO ~O'Ultl ua::lOtlOlllflg8'U~ftllJU'U11::tl1J'tlJ~Ull1Q1'i8U'l 11,1 

ltl"8~flg'U~i;tJoO''U'), IOtluFl'U~'U' \11 

1Jll1Q1~mtllLFi'U~'U '\11 Ull1Q1~jj 1801f1'lfltllLFiu~'U '\11 '~lJl0 '~un Ull1W'i8tJ~8'i::\1'h~ 

n.la80 lao ld8~\l10llFl'UltlatlO laojj01'ilflg8'U~fta8tlI1al 1Jll1W'i8tJ~8"8~uFl'Un.la80 lao\l:: 

jj 1 8 Olfl'01::fl1J 01:: Ufl 0 '~~ltJO'h1JlI1W ~'U'l 

Ifl~8~~8ft'i1'fI'8UuFl'U~'U'\11 Ifl~8~~8~'~ft'n'ff8uuFl'U~'U'\11 (ltJO'), "'.llJ011n 

(seismograph)" \1\btl~'~1tlO1'id''Uff::ln8'U''8~uFl'U~'U'\11fl8 lJlft11101tl8{ ua::lJl"nllJtHlfla~ 

''UtI'i::'''f'I'fltJ'~lJltl'ilOltl8{ ~~tI'i::"'f'I'fltJjjffmilft'n'lILFi'U~'U '\11 7 mi ~ '~un '~\11tll;tJ~ '\1U 

~ ~ -tl ..... '" ~ 
~110 'Ufl'i'il'1fnlJl 'Ufl'iff1'i'ifl Olty\l'U~'i 'i::\l11Jfl'i"'U1i lIa::fI'~"al 

Na01::fl1J\l10011lfltluFl'U~'U'\11 0'1ltla80 laOlfltlOllf11tli1a~.801~'ntll~1 \l::jjNa~8 

0l1~1Ji1"8~IIFl'U~'U uFl'U~'Um'lJ 81fll1U'1'U';8'Uua::ii~n8ff!1~'OtlOlli~flaltJ ~~\l::n8 hflfltl 

" fl11lJlfftJ'HltJ~81i~;1ft ua::fllftUa'UlrJ'U80HlJl0 
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n1l1nA.QI'Ul'M 

, •• 1 .... .... "",! A 1 .I .'''.... 1 ...; 4 • 4 .... fJl'\ll n1fl~~lfll1Ul1U~ WlfULU6 afl'lf~6~ ~N1 afll1L'H.It111 "UlJfllJl" lJf.ltul1lJlJUa:: 

., .,., .l ., .l ..... 1 1 4 .1 
fl11lJ~Ul!~lJlfl fWltnlJ~UU111fl~1'\1UlJl~llJ16UU~n ua::umn911'\1UlJll!N1 an ~UlJUHlJl::lJ 

• .. .,. ~ .,,,... "'" ..... 1 "';4' ,. d '4: 
11161::L1J~Ln~'\IU m 1111Ul1U~ l1a66nlJll!N1 anl1L1Ut111 ''al11'' l1almnnl1l!~a~l!l1Al . . " 

a~n~~66nlJnlfltJn6~iJL'\Il'li U6mnna111U~1 v~ihd'l(hu ~ua::66~ 'mh 1ff1l11U 

una'fllfu6U'~66n ''If~ una'fl1fU6UlJ6U6n ''If~ una"u 191'n~u ua::una'ciaLli6fl~66n ''If~ 
... ...;.. , • .1 , •• 141 .... .l ,11'" ... .1"" 1 

U'n1tul1Ln~fJL'\Il n IJL'\Il l1lJ 6ma'Ln~'\IU ~lJlnU1L1tuUU116U~61::1111~UNULlJa6n afl 

1 .......;4 ., • .1"" 1 ,.1,,,.1 A _____ ___ 11 
~UL\ll'tl::U1L1tul1lJmllJ~911'\16~UNULlJa6n ana~ lJ ~l'tUlJ111a'lJl1lL\J6~~lnQfl11aml'11m'll1U 

" · 1 , ,,~.... "" • ,,,.... "" .,.l,1I...... A ! 
fl11lJ16U~lnunu an l1L1JUl1Ul1U~ m 1111Ul1U~U111n911'\1UlJl ~~lUt111mL1tu6U U6mnflU'U 

U;L1tu~ Hl~~lm6mi6'\16~LU~ULtJii6n la n61~Lii~IJL'\Il'~' ~ 1 ~Um1~U'\ItHl1\J l1U~~Uf.ltu 'H lJii 

LLa::fl11lJ~ul!~66nlJl~llJ16ULLUn'\l6~f:b lan 

n6UIJL'\I1' li1:aii~ UnnW111U1Vm11 n6UIJL'\I1 1 ~l::Lii~~::lii~LLNU~\J 1 111 n6U LtYlJ6 

A 4 A 1 .... ""...;4., ... ,,, .. 1 ., 
L'U6~~lfllJm1Lfla6U 111'\16~'HU'HU~l1lJfl11lJ~U LLa::f.ltu'HlJlJl!~ ~N1 an fWlt11lJU111nm 

" ;jUlJl~llJ16t1LLUn~f.b lan 

" fI1fJ'H~~IJL'\Il 'li1::Lii~ ~::Lii~L'H'lm1W~~A6 'tJil 

1. a111 'l1a,.h a'~1~fl11lJLatl111t1AV;191 ua::111l't6iiu 

2. Lii~UNU~u11111d6~~lflm1tJlml1'\16~iul1U'HU~'~Fh laflfluu;L1tu'ml'lfitl~ 
3. Lii~url ~IJ L'\Il , ~ Ld6~,",lnfl1Ul1~~ m11::1ii~~::Lii~ m1lJU~1'\1V~UV~IJL'\I1 1 liuYlu ~ 11 'U'HU~ 

~''Hav6n1tJ 

" 
ltJUUU LLa::~nlltu::m1Lii~IJL'\I1'~ tJ1::n6U~1t1 3 ltJUUU ~~il 

1. UUUm1t1m1~IJL'\I1'~ (Cinder cone) ~fllltu::L'HijvUltJm1t1fl11 Lii~m1tJ1::lJ'\I6~al11 
~lULLH ~~~61mffu~1Lgu~1a~mhn1~L~1 

. " 
2. LLUUltJln (Shield volcano) ~fllltu::fl~1t11tJlnfl'h U!l'Ufl~H LLa::L~tI Liifl,",lnal11 'm, 

f)f)nlJ1f)dl~1191L~1 'tJ'~nalJln 1;' '~U!l'Un~l~ 'l1qj~f{fI 
" 3. UUUm1t11J1'\l1 1~a'~uiu (Composite cone) ~nlltu::!lUfl~HLLa::a1~Lijtl~lJ1nfl11L1UU 

m1t1m1f1IJL'\I1'~ al11Ufl11lJ'HUfll! ~~~ ''Ha 1tJ'~~'fla lii~m1nU(llJf)~U;L1tu lfl~'l 

L'lfU IJL'\I11~~i tJ1::Ll1ff~~U LnU~U 

mn:: Lijfl'\lf)~IJL'\Il 1 ~l U tJ 1:: Ll1ff' Y1U Ufl1i1W1Y1Ull'tU11 Lrl f)tJ l::lJltu ~1'UiJlJ1U~1 
" LflUUIJL'\Il' ~ U;L1tu ~~l1ifl ihtJH ua::~~'Hifllil1lJ6 Lf! tlUl1'U'HUfI~UU l1m~1;j'UlJl911lJlf)mWfl 

" -

'\Itl.:JiUl1U UAmn::Liifl '~l'UUH 
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~ "" ... .. "'_1 ... _I .. .J. ... .f 
lJlfll!lU 1 6.1 (3/2) ll1JflU'I.I6l,1a 11ml::H 61l1Jntl "a::61ilJltl1Jl1n{)fl11WVlIO~'I.IU 

... 1 ... .J. ... ... _I.J. _I ... 1 ~ 
flllJ1illlJ'lflfl'l.l6~ an "a::mlOnlJVlIO~'llnlJl!lW Hafl6fl1111JatlUU1Ja~~WHfJlJ'I.I6~ an 'lf~ 

ff ~Ha~6fl11~11 ~Y1f1ua::a ~U1~~6lJ . 
lJlfll!lU 1 6.1 (3/3) ff1J"'U~61Ja thn\l fln\ltl'61J 6iltJntllla::6ilJltl Intl1t1lJ 

ff1utJl::n6lJ'I.I6~ lan ua::VllfCtl1011ilWlan 

.. 
'1.16~lJl!lJtl 

oQ Q.I I _ t .,,J <Q J oQ oQ ., 

2. 61ilJltl "a::tlnm6tll~1Jl1n{)fl11WVlIO~'I.IUmlJnllJ'lfl" l1a::'llnn'l011lJ'I.I6~lJl!lJfJ 

~ff~Ha~6nU~11~Y1f1"a::a~"1~~6lJ 
3. ff1J"'U~61Ja 6ilJll1 "a::L;jllu"HumfCff1utJl::n6lJ'I.I6~ lan 

A .. • ..".:" ..... 
IlJtlIltlU\l1Jl1U1tlfl1111tlUluua1 Uf1Ill1Ua'llJ1Hl 

1. lJ6nff1utJl::n61J'I.I6~ lan ua::I;jllUllHUmfCff1utJl::n61J'I.I6~ lan'lI 

2. lImi16fh~nUltJ~lIuutJa~'1.16~LtJ~6n lan~Ln~'llnfl1101::fh'l.l6~lJl!lJrJllI 
... A.J.... ,JI 

3. 61ilJll1a'lLl1'lfl11Ltla6U'YI'I.I6~"HUnwmfl i'l 
• tI 

4. 1::~Y6ua::9hu1ilh'l.l6~"~U1ilWmtl'l.lUl~ 'myn~ 6 u~u'li 

5. 6ilJltla'lLl1'lUa::Ha01::VllJ'I.I6~fl11Ln~1l~U~U' 111'11 

6. 6ilJltla'1111'l'l.l6~fl11In~fJI'I.I1' -w'1I 
7. 1::~ltJl11JlJ111mi'nlJw::'1.16~fl11Ln~fJL'I.Il 1 -w111 
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• u 
&fl1:anflty 

.. ~ 

ri1UtI'J::flfltJ'Ufl~ laflu~~lrJU 3 iu 1~url I) YUltlSflfllafl (Crust) lrJUthUYlfJd 

! 1 ~ ~ !II' .I .. ~'.J!II .1 !II' .~ , WUflfl'Ufl~ aflntJ1~nq9t ua::llJUtI'1U'Ufl~"U9tUn 'I LUfll'Jl"l::lJ~fl 'lJUUl1a~ul ua::u'J 

9il~'l 2) iuLiffl lafl (Mantle) lrJuiu~a9ta~1t1'lfliultlaflfllafl tI'J::flfltJ~1fJliUl1.a9t (U1Jfl1Jl) 

.. !, 1 !II ! ~ " ... .. ~ '!II' 1 
~Wl1lJ1J~~ ua:: 3) YUUflU afl (Core) llJU'Junfl~ uq9t ua::1J~Wl1lJ1J~~nq9t UmllJUUflU afl 

!~!II It 'l!' ~!II d 'J\IUflflnllJU'UfHll1a11flU ua::UflU aflYU UnllJU'Ufl~U'U~ 

, .J ! .1· 1 ~1' .,.~ l' ""'!II' ~ , .. 
U111U'Ufl~'J\IllJa flfl afl lJl!ljfJ l"fl"'oo ~U19t"C1 fl1Jn~1Ill1J'Jlfll" fJllJUUl1a~nflQfl"'lJUa:: 

nl1Jl111nU 'UtJ1~tli~fll'Jfl'J::nl"fl~1Jl!1l6nl',fltlSflfllaflln9tfll'JltliilJuutla~,yu fll'J"l9tltl:: 

, !... ... " ~, It... ... .1 !II 1/ d 
a~ UYU9tU 111.1 l"fl11~'J::tJtJ!lU'Ufl~"~flfJi'1"l1~ l1'Jflfll'Jn9tafl~'J::ltJ9tlJ'J1Jl\\1 llJUflU CHflll' 

" ." II 

m::nlll1~hilri ~Nafll'::YltJ9iflfl1l'ltlafJuutla~"fl~iu,tlSflfllafl 19tfJYU ltlStlfllafl tI 1':: fltltJ 1 tI 

~1fJUHU1Il'W1l1tl'UUl9t'Hqj';lU1U 6 UHU 1~urll) UHUQ"';fJ 2) UHUfll1J;fll 3) UHuutl~itfl 

4) UHUtlfltl'l~mafJ 5) UHUUtlUfll{fl~fll ua:: 6) UHUUtl~;fll ua::UHU"Ul9tlgfl6fllnfl1JlfJ 

19t1JllHU 11 'JWllltl tl:: lfl9t fll'J ,tlii fJU II tI a ~tldfla tl9tl1a l' U a flljW ::llfJfltlflfltl 1 flnu ua::l~ 1 

.. 1 .. " .,: ..... .,....., ! I 1 
YUflU 9tfJ1Ja'lll1~1Jl\)lflfl1'JltlatlUYI'Ufl~HUHU9t ua::UH9tU"tl~HUHU9t U'JUl'Ufl afl flll' 

ltliifJuutla~~~mh1ri~Nam::YltJ9imhutll'::fltltJ'Ufl~ lafl ,j1fldl~lYU flUlfl9tlJl"l lfl9ttllfl 

., .,.: ".,: '.. ., .: ".1 ., ., 
HalfJa'lll1~Hafl 9t~U I) fll'JltlaflUYI"tl'lUNUnWllltl 2) flUfJflfl1"U"tl'lYl1lJ 3) fll'Jf'IUfl1"tl'l 

liUHU9t '~fb lafl 4) fb lafl\1fluHihJtl9ttlU l~~~fl ua:: 5) flUaflfl;tlU'Ufl'lH11afl~uflfl9il'ln'U 
fll'Jlfl9tUHUAU1H1 lfl9ttllflfll'JltliifJuutla~'Utl'lltlSofllafltldl~~lJl'faU 19tfJija'llH~'lflflll' 
"t.IlfJ~1lla::H~,j1'U0'l'lHU1i'JWmtl~U~ln9il'lnU nl,,rlLfiu1il'wmtl'fl9tflll'ltl~tlU~UfJflOtlmnfln'U 
.,. .," tI • ...1. 1" .. «l A.d 

YUflU H'Jtla'1UYlHflU a''1Na HUN'UllJaOfl afl'YIl~fl1 m::U'YIfl ~fl'Ul~ ua::lfl9tfll'JltlaOU'YI 

fll1JUU1'J::~lJ 1 tlV'IlJ;l1W 'J OlJ'l , U Itl" O'ltlgu fll'Jlfl9tlJl'Ul 1 ~ lfl9ttllflliuHU9t 'U'€uu1Ju,iia~ 
... ~4 ... .,., ..,,1 ., ,l 'oI:Il 1 
"fJml U1Jfl1Jl 'YI1J~WHIJ1JUa::tl111J9tU~ 'I ~Ufl1'UU1Jlfll1J'JtlfJUflfl ua::U'YI'Jflfl1'U'U1J1~N1 afl 

".1 .,: .1' 1'" l' d., , d 
lfl9t fll 'JlJ 'J::'l 'U 0'1 a 111Yll U U'J 'I Otl fl1J1Yll~lJa tl'lua 1l1~ ~Ol fllffU a1lfJUfl1a 'I tllJH'J 1~l'J 1 
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1. oU'lUll (15 lJ111) 

tllU1l~1~,.nhfJm'illfJlJf l~f)~ lao ua::m'iltJ~fJlJm.la~ lAfJut'I'A~fll'" lao 1~l1nLlfJlJ 
II 

t}m\'1 1~fhmlJA~~f) 'tJil 

....... ..!I d~"l ... ., "" 1.1 UnL'ifJU{I~L09'll"'U"'UN1 aO'llfNl'illJaflllW::f)fJ1~ nn~ 

.,... .., 1 1 ... .... ..., .. 1 -d d ... " , , 
1.2 UnLlfJUtlA11fllfJ U aml::lJaOllW::ll1lJflUflUN1Uf)fl aflfll'ill"'U"''if) lJ f)fJ1~ 'i 

1.3 UNU1ilWfl1tl~::9iAtiud~luUNUl;lfJ1tiU,.,1fl'ti f)fh~''i 
A ',. I' ... .. A -d..." 1.4 llJfll1a1f11U lJUflU1i'iWflltl~::lJfll'ilflaf)U""''if) lJ 

A.J • 4 " ,~ _I "1 ,'It' 1.5 m'ilflaf)UfI'lIf)~llflUti'iWfllflU1~::t'I' ~flam::"U"f)m'iLOAlJ'i1fl{)fll'iW A A1J1~ 

, ',. I ' .. A 1 .I-d. I ' ., 1.6 fllfla119'1fl lJ11 l1n::lJ111fJlJl'if)~ afllla::m'iLlJafJUlllJa~nUflU 

.. 
2. oUUOiln1"1)J (345 u1fi) 

A '.1 1 1 ".1 1" ,.. .. 2.1 fl1U'i'ifJ1fJ l'ifN t'l'1UlJ1::mJU'lItN afl fll'i 'tflJ'i:: fJ'tflJ~lflUflU1i'iWfllfl'llf)~Ulj1:lfJ 

ua:: fla m::" U ~ lnA ~ 1 flml fl'i:: ihA~ fl ri 11 1 A fJ' ~fll,.,tJ 1:: flflU m'iU 'i'i fJ1fJ 

2.2 fllllti~l1rulfJ\.1f)f)ru1Ju 5 mlumjlJa:: 6 flU fl11~l1rulfJ\.1ffufl'u~fl\!al~fJ1nUfl1'iLfl~flU~ 

'1.1 tHUNU1i'iWfllfl ua::t'I'lll1 ~ m'ilfl~ flU~'lIfl~UNU1i'iWfllfl ~lflU l1ri~ll fJU f~fllfh"UA' ~ ijA~if 
1) ,.,l1~fffl 

- 1i'iW1l1fJ1ti1'tJ 'lIfl~ t'(1l1fJ luu::9'I'i::Qa 
" . -=I.cr. .cr..III:it. .cr. ct • 

- li'iW 1l1fJ1 'lIfl~ flllt'l'l1li mfJUl1Ufl 

2) 11U'C)f~ 

http://scienceJmw.ac,thibtl-2/continentaldrilbt2.htm 

~ Q,I .::t ., .c. ~ " 
(l1lJ1: mUl1'n'W1mti'iW m::m1~m"'fJ1m1i'i'iU'tf1"lla::t'I' ~LL1Aa flU) 

~ ., ... ~ 1 ., ... ~"" A A-d 
mt1UUl1flNa fll'infl1:l1a~ Ull UUUUl1 flflafll'infl1:l1flU fl11 L'itN m'ilflaflUl1'l1 tN 

, .. 
UNU1i'iWfllfl 

II 

2.3 fl1 1 ,.r9i111"u'\Jf)~1l~a:: mjum)fl1JlU11t'l'U flNam'iffufl'ul1,r 1iuil fJU 

2.4 fl1uti~UnLlfJUflflnL1Ju 5 mjufl~lJa:: 6 flU 1l~~1~l1nLltJUffflln11ifll'il1Aaf)~ l~fl~ 

fll'ilfl~ flU~'lI fl~llNU1i 'iWfllfl ~lnlluutJBl19i fll'iflflmN~ fllU ~n , ~ fllU111 nLl tJU flntJ'i1tJnih 
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n,.nn9'lUNU~U'111 \llnUtJtJtJ~U~m1Y19'1a{l~~fllU\ln'lf fll1.1lum;V1.U)iitJ11v1ilhmlY19'1a{l~Ua:: 

ot{{Itl111::1~ llflot{11 \l9'lHtlU u~11lfum;vua~ij{llhmlY19'1a{l~ 
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1Jl"l'HUUOlilfllll~tllflfl::1UflO lla::tllflOal~"0~1h::lllrr'lItJ 
.. .. 1 .... 11' • ..... , .. 

9. lOft"10H1 aOQOllHlJlJOft'Y ",BO lYU OlllOftlllOm"l1J"lu Utllfl0t'11U 

.. ~ I -1"; I., ,..I" -1" 'I.a, 
10. lOft'100l1nOOIOy"tHH1 aOllll"O"l~OY tl'1UlIll"~'U0~H1 aOfJ~fl~og t'11UlIOOU 

.., . '.1 ..! ,,,.. ~... " '" '.1 QOOftOlOU ua::QOlllalfJ lJ ,,1 l1lOftOllll0010UCW~1I10UOtJllflOfll~OU lJflll1fl1111 

d. .. 1 ..! oJ.. • !II • .. .... !II" 
U"~llOHfl~lIU"0~H1 ao ll1UlIfJ~og'::llJU1Jl"llYU 1J01::ft~ '~l11ftlatJ llJUflU 

llflU~U''H'llilft'100UnrafJUUtJ~''WltJaoo laood~\l1J't'tau t1uldwlInlOOU"UIfJfl1lla:: 

l1ftti1"o~UFlultJaoo lao~uflo,h~nu ltJaOO lanrhuth~'::"lI1tJti1'~1I10011ltJaOO lam11ulJu 

'" .. ... .. .1'" l' .ld.1 ...... 
lUO~'1fl1JqW"'lJlItl~011 lla::qw"'lJlIllJaOO amYlU1JUllJtWUUlJa~f1aO"'1al CW~lIFmfl0100fl6'U0~ 

• .1'" 1 1 · '" d .. • '" oJ".. .. '" llHUllJaOO ao ftfJ1J1~ll"'~lflaOUlIllfJOOOmI1OOU 1J1~ll"'~lflaOUlIl"lYUOU 0l1YUOUl110 

OllutJooomnonu"o~lotJtio"o~llNultJaoo lao ';l,,rlOftOllltJatJUlltJa~odl~\llJytaU lYU 

lOftOllll1ftti1 lilftmlOl::llllO QO"lft ua:ailftmllflgou~f1111llU11::i1J'tJJ~1J;l1WlO1J'l lu 

.1 '" d.. .. ... ... , 
llJ"0~flaUlIllfJOOU11lOflllHUftU ",1 

1Jll1w~lOftllflu~u '",1 lJ;l1w~ij10mt'l'loftllflu~u '",1 '~1I10 '~lln 1J;l1W10tJtiOl::l111~ 
.1'" 1. · .1'" 1" '" d ... • • .1· 1 llJaOO ao luonl0llHUllJaOO aOll0l1lflaOUlIflaOftl1al 1Jll1WIOtJflO"0~llHUllJaOO ao,:: 

ij 10 m t'l'01::lI1.J 01:: Ull 0 '~~ltI0111J;l1W tU'l 

lfl10~ijofl11't'I'01JllNU~U''''1 lfl10~ijo~lffll1,t'I'o1JllNU~U'l11 lltJ011 .. ,'If 111011n 

(seismograph)" 1i\htJ~lf1flmliut'I'::l~OU"0~llNU~U''''1fio 1I1f111;mflOl lla::1I1flllWO-llfla~ 

'UtJ,::llIff'lItJ,f1l1fl,;OlflOl ~~tJl::llIff'lIoijt'l'milfl11'llflu~u''''1 7 Uli~ '~lln i~l11ftl~tJ~1",1i 
!! .....1 ........ 

9110 Ufllll'1fn1l1 Ufllt'l'11lfl mty\)U~llJl::\)11Jfll"U1i lla::t'I'~"al 

Ha01::lI1J\)10mllOftllNU~U''''1 ~lltJaOO 1amoftmlll1ftti1a~odHl1fllh ,::ijHatlo 

ml~1Jti1"0~llNU~U llNu~um;lI 61fl11111Ul;OUlla::a~nOt'l'rl~lOftmn;~lIalfJ ~~'::nol,rlofl 
II 

fl11111atJl11fJtioti~~1fllla::lIi'yt6iYUl~uodl~1I10 



148 

nl1ln~.QI",'TI 
, _.1 ... ... 4, l ~ 1 .I .,,,... 1 ..; ... · ...... 

-tll'V' 111n~\l'n11\.111\.1~ \.1.,\.11\.10 an'1f~og VlN1 anYlI'itlfl1' "mJn1l'" 1I~W11-tl11I1a:: 

., .,., ~ ., .l ..J'" 1 1'" tI 
fl1111f1U~ ~1I1n Yttlltll1lflUUYI'inVl1'VU1I1V1111'iOtlIl9ln lIa::II'Y1'in91 1'V \.1111\..1 N1 an fltl1I1I'i~ 'i::ll 4 ...... .l .,,, ... 4, ..J""1..;.... , . ..; . ..;: 
11'iO'i::llJfllnfl'VU Yl1 1111U11UfI 11aOOn1l1"N1 anYlI'itlfl11 "a111" 11alJ1\llnYl~~a~~YlVl1 

• • JI 

a~;}~~00n1l1\llntlaO~-tI''V1'~ uon'nna11111t\'1 6~jjl~1(hu ~\.Ia::oo~ '01h 1f't1li1u 

IIninnllJO\.l 'floon 'C)f~ IInfffl1llJOU1I0Uon 'C)f~ IInff'\.Ilf1'iI\lUlla::llnffcial~oftfloon 'C)f~ ... ..; ... ,~.I ,-.1"'1 .. .1 ,11'" ••• tl4 1 lJ'iI1WYllnfl-tlI'V1 11 -tl1'V' 1111 Ofllfflnfl'VU ~1I'nlJ'iI1WIIU1'iOtlVlO'i::1111~UNUI aon an 

1 .....;... ., · tl4 1 'tI'''~ A _____ 11 
fltIIUl't1::lJ'iI1WYl1Im'i~fl9I1'VO~IIN\.I1 aon ana~ VlYtU1I111ff~YI'iI\.lO~\lln\ln11amJ.lfa1tl1t1 

)! '1 ,,,~ ... 4 "'" ... 4 .,.1 ,11' .... A l tl111110U\llnUnU an 11IUU11U11UfI Yl1 1111U11\.1f1UYI'iftfl1'VU1I' ~~'t1n11lJ'iI1WOU \.IOn\llnU\J 

lJlI1W~~h~\l1ft10tl~O'VO~UHultltion lan01\llftflfJl'V1 ,~,~ lf1t1mnlu'Vo~i1u11ufl~jj~W11-tlii 

lIa::tl1111~\.I~~00n1l1V1111'iOtllWn'V0~ih lan 

OO\.l-tl,'V" ~'i::,ijfl 11 nnW1Y1t11YtlJ'h OOUfJ''V1' ~'i::lijfl\l::,ftflUH\.I~U' 11100UlfflJO 

A ... A, ... 4..;...., ... ,,,... 1 
IUOn1n1lm'i,tnlOU 111'V0~11U11U~YllJfl1111f1U lIa::~W11-tllJ~~ . VlN1 an Yttl1t11lJUll'iml1 

.l .... 1 
'VUlJ1f11lJ'iOtlUtln~N1 an 

JI 

fIltl11li~fJl'V1 hh::lij~ \l::lftfll11~fll'iW~~910 'tlil 

4. a111 '11alh fff1~m1lJlfftl11ltl910;1V1l1a::lli'Yt6~u 
... . ... 1 A tical.,: 4Q .a!I,"'" 1 ... ... ,,, ... 5. InflUNUflU 111IUO~\llnfll'i 'ilJ9I1'V0~'tfU11U11Ufl 91N1 annlJlJ'il1W na'tw~ 

6. IftflU6~fJl'Vl'~ ,d~N\llnmtl11"~fll'i'i::IUfI\l::'ftflm'iqlJi1'V~NtlO~fJl'Vl '~Ullu~i1\.111Ufl 

~'11am)n 'tl 

. JI 

lt1UlJlJ ua::il'nllw::m'i,fi~fJl'V1'~ tI'i::nOlJ~1t1 31t1UlJlJ ~~il 

4. lllJlJ ft11t1n11f1fJ''V 1 'rl (Cinder cone) "nllW::l11ijoult1n11t1f111 'ft~m'itl'i::ll'Vo~a111 
cI • • " d., • d 
111\.1UH 1l~~01mf1Ua1lfJU9I1a~OtlH11f1''i1 

• JI 

5. lllJlJltlla (Shield volcano) il'mJW::tlt\'1t11t11afl11 jj!lUn~H ua::,9itl 'ftfl\llfla1111ml 

oon1l10d1~11f1'~1 'tI'~na1l1fl ,h 'l1'jj!lUfl~l~ 'mli~qfl 
JI 

6. lllJlJft11t1lJ''V1 1~fflilJiu (Composite cone) "flllW::!lUfl~1~ua::alfl'thmJ1flfl11UlJlJ 

ft11t1ft11f1fJ''V1 h~ a11,jjm1lJ11Ufl\1~i~ '11a 'tI'~~'fla 'ftflm'inlJtllJO~lJll1W 'fl~'1 

I,fUIJ''V1 1~~i tI'i::I't1f1~~U lilu"'u 

fll'i'i:: 'UfI'VO~IJ''Vl 1~' utI'i ::1l1f1'lltl 11 flllni'i111tl1YtlJ11 ,rlfltl'i::lJ1W ~luillJ1U~1 
Ifl t1u-tl ''V 1 ,~ lJll1W ~~11'jfl ,hth~ lla::~~11'jfl1J1i'lJ6 'fltljji1U11ufl~uUllmi1~UlJ1f111l'iOfJllfJfl 

JI 

'Vo~iui1u 1191m'i'i::'UfI 1li1UllH 

:. 
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1l1flN'UlO ~ 

l. U 1J1rl~ lJ hni fnf 'YIH 1i'i W 111 (11 

2. 111J1J1h:afiuTl11lJ1'I'1lJ1Hl 'Uf)111'1'!1~L11J1J~1~U~ 
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.. ,.,.. a··.., 11 J'~ JI ., 
"lunl 11 flUI'lflJfl11lJfI'tl"fl tl~ (IOC) 1::'l111~fl101lJn1J'" l::fI'~fl""tl~ml1"~tl~ 

., 1 .,.. .till. 

IllJlJ1"lJ lJ"ftlJt11U1011"tll 

"e~ I~ft " , 
'Rth:1I'~'''1 e~nlllR ftlIOC ftlUnnna 

fl11lJf ftl1lJf1 '~tllntJ ltlnua:mmJatluutla~ 0.67 1f! '~ntlf!f\l"tl~ 

2 fl11lJf ftl1lJf11~81ntJ lanua:n11'ltlatlUutlM 0.50 1f! '~ntltlflA'tl~ 

3 fl11lJf ft11lJf1 '~tllntJ lanua:n11'ltlatlUutla~ 0.66 1f! '~ntl"flA'tl~ 

4 fl11lJf 'l11lJf11~81ntJ lanull::mmJatlUIltJM 0.50 1tl '~ntltlflA'tl~ 

5 fl11lJf fl11lJf1 '~tl1ntJ lanua::n11'ltlatlUIltJlI~ 0.66 1f! '~ntlf!flA'tl~ 

6 fl11lJf fl11lJf1 '~tllntJ lllnull::mmJaOUIltJlI~ 1f! '~ntlf!flA'tl~ 

7 fll1lJl.(11'l I~OlntJ lanull::n11'ltlaouutlll~ 0.66 1f! '~ntlflflA'tl~ 

8 fl11lJ"11'l I~OlntJ lanua::m'mJaouU1Ja~ 0.83 1f! '~ntlf!flA'tl~ 

9 fl11lJ,;111. I~OlntJ lllnua::n11'ltlaouIltJa~ 0.50 1" '~ntlf!flA'tl~ 

10 fll1lJ,;111. '~tllntJ lftnull::mmJatJuutlft~ 0.50 1f! '~ntlf!flA'tl~ 

11 tl11lJ,;111'l I~OlntJ lanua::011'ltlaouutlft~ 0.50 1f! '''''ntlf!fI-KM 

12 fll1lJ,;111. I~OlntJ lanua::011'ltlaouutla~ 0.50 1" '''''ntlf!tlA'tl~ 

13 
",....;.,....... . 

tll1lJl"1 'I ln01ntJ"U l1U ua::Ul 0.83 1" '~ntltlfl-Ktl~ 

14 
", ... .,...... . 

tl11lJ'''1 'I ,ntl1ntJtlU l1U ua::Ul 1f! '''''ntlflflA'M 

15 f f../ '" - - I fll1lJ fll1lJ 1 lntJl0tJ flU l1U ua::Ul 0.83 1f1 '~ntlflfl-Ktl~ 

16 f f../ '" .. - I fll1lJ fl11lJ lln010tJ flU l1U ua::Ul 1'tl '~t'ltlflflA'tl~ 

17 
",.1., ....... t 

tl11lJ'''1 'I ln010UflU l1U ua::Ul 0.83 1'fI '~fttlflfl-Ktl~ 

18 ;1 1 ../ '" - - I tll1lJI 1 'I 10tllntJflU l1U ua::111 0.83 1'fI '~fttlflfl"'tl~ 

19 
f ...1.,...... • 

fll1lJ fll1lJ.1 lnOl0tJ flU l1U ua::Ul 0.83 1f1 '~ntlflft-Ktl~ 

20 f f../ '" - - I tl11lJ fl11lJ 1 ln010tJ flU l1U ua::Ul 0.66 1'fI '''''fttlflfl'''tl~ 

21 
",.;., .... I 

tl11lJl"1 'IOtl10Uf!U l1U ua:al1 1'fI '''''ntlflfl-Ktl~ 

22 
"1'; .,...... . 

tl11lJl"1 "lntl10tJflU l1U ua::Ul 0.66 1f1 '''''ntlflfl-Ktl~ 

23 f f../ '" ,: tl11lJ tl11lJ 1 ln010UUl1a~U1 0.50 1'fI '''''fttlfltl-Ktl~ . " 
24 tl11lJf tl11lJf1 IntllntJll11a~\h 0.66 1f1 '''''ntlflfl-Ktl~ . " 
25 tl11lJl tll1lJf1 'ntllntJUl1a~\h 0.66 1'fI '~t'ltlfltl"'tl~ 

26 
r . .;., I~ 

fll1lJ tl11lJ'110tll0UUl1a~U1 0.50 1f1 '''''t'ltlfltl-Ktl~ 

27 tl11lJl;11" '~01nUll11a~J1 0.50 1f1 '''''fttlfltl'''tl~ 
28 ", ..I., ,: tl111.11"1 'I ln010UUl1MU1 0.83 1'fI '''''ntlflfl-Ktl~ 

29 ", ..I., ,: tl111.11"1 'ln010UUl1a~U1 0.50 1'fI '''''ntlfltl'''tl~ 
30 

til .;., ,: 
tl111.11"1 'lntll0tJUl1a~U1 0.66 1'fI '~ntlfltl"'tl~ 
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{e~ ftunuunn~la (p)Mv\1.rna.Uln (p J ftlenm •• 1Ua.n (r)/iV\1ftlenn'.lU"n (D) 

0.39 0.23 

2 0.27 0.27 

3 0.34 0.23 

4 0.77 0.45 

5 0.52 0.50 

6 0.64 0.55 

7 0.43 0.41 

8 0.20 0.23 

9 0.57 0.50 

10 O.5S 0.20 

1 1 0.36 0.36 

12 0.39 0.60 

13 0.23 0.45 

14 0.57 0.23 

15 0.68 0.64 

16 0 0 

17 0.57 O.SO 

18 0.55 0.36 

19 0.61 o.so 
20 0.4S O.5S 

21 0.43 0.32 

22 0.14 0.27 

23 0.5S 0.55 

24 0.61 O.SO 

25 0.10 0 

26 0.30 0.50 

27 0.60 0.45 

28 0.79 0.50 

29 0.34 0.50 

30 0.14 - 0.18 
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f111H~ 13 fh"Yilfl1'1Jn'tl~fl«tl~ (IOC) ~:wh~nf.lOln.h:aihHllJl1q"m~1J~~tl~nu1~'Utl~ 
U lJlJ1.h: liju fl1'iJn"1J,~a 1 u ol~ n'f'~lIlJlJ"t'I tl~ 

11t1Olnh:lilu 

chu~ 1 mnJ~tJft.nu 
1. Oll'tltlnUlJlJ lftHa'f'~UlJlJ"t'ltl~ 

tI 

2. Oll'l':~'liufl6UOll'a'f,~ulJlJ"a6~ 

3. OlHhliluOll'a'f,~ulJmht'ltl~ 

4. OlnJgu"~,ulh~"n1Jl1t'1' 
, , .. 

cnun 2 'lcuml1,.e~Ha~l\4 
".., ...... 

5. fl1'1JQnfl6~fl'1Jl1t'1nOll'/m:lJ1UOln1H1il'W1nf.l' 

6. fl1'1Jfll'lJli'1U'Utl~U lJlJ~'t'ltl~ 

7. Oll'IStln 1f1n'9!n'f'~UlJlJ"t'ltl~ 

8. nu1f~lJlh:1J'W 

9. fl111Jn'1J"~~'Utl~UlJlJ~'t'ltl~ 

1 o. fl1'1Jfi~n'f'~n'l'nl 

, 
ftl10C 

0.89 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ft1UnUJ1tI 

1~ '~a'tl~fl«tl~ 

1~ '~n'tl~fl«6~ 

1~ '~a'6~fl«tH 

1~ '~n'6~fl«tl~ 

1~ '~n'tl~fl«6~ 

1~ '~n'tl~fl«tl~ 

1~ '~n'tl~fl«tl~ 

1~ '~n'tl~fl«tl~ 

1~ 'A't'I'tl~fl«6~ 

1~ 'A'n'tl~fl«tl~ 
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1l1flN1,tln tl 

... "'''.1 .,. ... ... 
1l1l'intlnllJ.Jml'lrJ1,t~nrJllJ"1J1Jnll'lrJ1,tmlU81,t,y.:aNafllll'Yt 
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