
"' tJ'tl'tl 2 

n11iia L~El..1 i:.ianTl"LiEIU?l111LLU1~~WIEl'ULi?li'fl&iiLiii'LLlJlJa'l.U?IEJfLLEJnfiv-l ~ii~a 
i:.ia imrn fr11..1n11L1au ir1 r.J1fl!1 Li?if LLa::f11111Li1m1ri1 un11~?1t1 r.h'1iii-,i11rnqp rn 'l un ~ 11 

Li11::m1L1aun'Ylm~1Li<ilf"llt1'1unL1awffu1h::ri11~m~ntJ~ 6 i:.iiia~m~nLt1nLi11LLa::..11uiia . v v 
... "" ... .., ..t 
'Yl Ln !'.Jd"ll El" '11 '1'" 

..... J A A 6" 
1. i:.iaLi11rJYlliYJ1'1n11L 1auTna1mLiwi1 

2. f11111ITTm1ri'lum1~?1t1r.i1'1iii-,i11rnru1rn ., 

3. n11LiEIU'll13J LL 'U 1~ 'II fl EIULiWli'fl &ii Liif LLlJlJ a UL Wt t1fat1nfivJ 
..... .d ~,:" ..... cl 

4. ~anLi?11m1flln-M1"llurm;nu W'Ylliflln11"1J 2544 mi11ITT1::m1Lwwf cu tU .. .. cu ... ... 
TY1!'.J1~1Li?l1 

5. LLi:.!Un11LiEIU 
' ' A fa.,o .c:i cl "' 

6. "1\l.1'1!'.J'YILnr.J1"llEl..1 

6.2 "1uiia'lu1h::L'Ylfll 

6.3 "1uiia'lu~1"1h::L'Ylfll 

7. n1t1lJfl1111~wi'lun11iia 

. .., ,,( ... ... t( 

1.1 ~113JM3J1£1NiHUJfl't1fi't11"nT'H"nl°"1't1£11A'1ffGl"i 

m1i?1n11L1aum1Lit1Ui'Yla1mLi~far.i1'1ii1h::ir1i111wif u :a1Ltlu~t1'1i?1 'l~ 
Luu 1::1111 fa an11i?1 t1..1~1.J1::n au"ll a"m1L1aum1Liau 'l ~ii '11111 im~' ufnu L yj t1f11111 Li::?11 n 

~a n11u 1 lu Li-,i?iii"~ 111 r.J"ll a-in11L1aun11Lit1u ~th~ U<il l 111 1::1111n11L1a unTnrnu v q q 

"" .-.l "" '·I .d 0 .., • I .., .f 'II ' 1Yl!'.J1fll1Li<i11'1J"3JEl"flu1::nt1lJ'YIITTflqj 5 u1::n11 ~"U (llW La1~ LW\ja!'.J, 2542: 59) 

1. i1iJau ~111an" "lia11a~iJaiu"li1ih::1111 h1LLri°lit13Ja~L~a1"1it1'1nu v v v 

~L1!'.JU~LiEIU ~ ~nLi?i1iYJ !'.l1mLiWlf L if t1~1i"ll1i'Yl !'.J1fll1Li'llf ~U"~EIL1r.Ju ~iiEJfl1 lLi'll t11.Jn1m v v v v v qq ' . A t A A o t 

LiEJn11LiEIU LL~a"1"111n11 LLa::R"El1\l.1!'.Jfl1111R::'ll1n'll1'1 ') 

2. n1::111un11 ~111an" n1::111un11L1aun11Lit1Ui'Ylr.J1fll1R<ilf l~LLri 

m11.Jfi~n-,in1111m1L1r.JU"llEJ"UnL1r.Ju 1.J'Yl1.J1YILLa::n-,in1111"11t1'1~REIU 

3. m1f1111f111 ~m£Jn" ~"~"Ii1£J1~m1L1£Jum1Rami.lulumh"i:i q 
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1h::~'Yln111w l~LLti m11i~1m1.1"1fil1i1Yi1" 'J m1~i'1'1La'i1.1n1ir" hi n111i111-;iaElufl111.1i'"11El'1 

~L'iaulu"11rn::n1ir"L1au n111.h::Liju~atiEiuttu~'ilm1~Elu 'II , 

'II 

A d ... A fj' ... 

4. ~a~a'il ~mam f1111.11'Y11'11'Yltnfl1~1i11 n1::u1un11LLL1'1'1~1f1111.11'Y11'1 
'II 'II 

i'YI tl1fl1 ~Wf nmt:: L ';J~fl&i'Yl1'11'Yl t11fl1L1'~f"ll El'1 ~L'it1u elULUU~a1.11-;i1nn1::u1un11L'it1U 
'II 

5. ii Ellla ti Elun iru ~ 111 riii" n111 Lfl11::~"li Elli a~ ir"-;i1n~~Elu ltlLLa1 L ~El 
'II 'II 

· ~11-;i aEiuwri~n111.1~1w;h" 'J ii El" ~L'iau i1LiJu lt1~11.1-;i'iltl1::~"~~1El l1l rl'1~1n l1lLiJu lu 'II , 

~1111 ~ tlU1:: L1''1 ~n ~ El'1 a El Un iru LUW';J11Ul.1Uf1Jtl1'1 El'1~ tl1::n BU LLa::.ff u'il ElU 1::1J1Jn11L1au , , 
m1aElu i'YI t11 m a~fl ""ijiJ1::~'YI n111w fl'1if u 

m1i'il n11L'iaun11aElui'YI t11fl1 alilf L1'11.111rti'il l~~ a1 mtl LLuu L "liunu 11il a 
'II 

'Yln1uLLuu ij-;i 'ii""~ 111 m~ a1nu ~El ""~1" l ""ijn11L'il'it11.1n11~EluEl ti1" ijiJ1:: ~'Yln111w , 'II , • , 

m1i'i11::uun11L1t1um1aEiu-;i::"li1a1 ""fl1ijfl11m "li1 l-;ifl11a.nfit11L iia-.1"11 a'11::uunTrnau1~ a 
'II 

~a tl'il ~'1th L ""TI~n11i'ilU1:: L1'1.Jn11rnm1L1t1Un11~ElU L ""um'iau L~ Elrh'1 L ~ m::~1.1~11.lfl111.I 'II 

a11.111ri 1 uirn 'lfrn::~1" ') ~ff"~a 1 it~L'it1uLn~n11L1t1u i'm.h" LL ti-;i'i" a1m1ri"li1 mtl~ au 
'II 'II 

wq~n111.1m1Li-t1u i'iia'1i!mi-EJu l~J1 aif u 1~ mu w1::m~ i1.1q'Ylf'Yl1'1n11Li-t1u -;i1nn11Li-t1u ~ • 'II 

!"I ' .,. 'I " .., "' ., 'I ti .- .f "' 111 """ " LuU1::1J1J';J::L1''1LL1'11.I L ~um 1EJUL "ll1 L';J';J'il 1::~'1mrn::iiarn "ll~"lltl'1LUEl~1"11El'1n11L1tlU L'il11J1 
, 'II 

... "' ·" .t ' ... J ... ..I .t ., ... ... .. n11Wfllu1m1L 1au 1"11 a" ~urn'1mn"11UL1''1 ~a a-1.1q'Yll>Y11'1n11L ·mu 'YI ~'1"11u~1 t1 '1J'1unn11f'!n H1 
'II 'II 

~a1 a·rhu L'i1L ""f1111.1~m t1"11C1'1~ai1.1q'Yl~1"m1Li-au l 1i..,d 

e11w11rn anrnn1 (2534 13) hil""fl111.1~1.11t1~ai1.1q'Ylf'Yl1'1m1L'it1u • 
i'YI a1 fl1 ~~f fl a fl::LL u u"ll a'1i!m1au ~l~-;i1 n n11~ arnLuu1 ~~a i1.1 q'Ylf'Y11'1 n11L'it1u 

nw La1~lwua6 (2542 : 329) i.~1""f1111.1~1.11a~ai1.1q'Ylf'Y11'1n11L'iau 
'II 

i'Ylt11fl1L1'~f fla wq&1n111.1~LLL1'~'1aani1'1fl111.1a1m1rilun11n1::'Yl1~"1'il~"~rt"l~-;i1n~l1l 
Lfl an1::'Yl1 l~~1a n1::'Yl1 l~'ll'a an au ~~::~m1L'it1u i'sB" LiJu wri &1n111.1~ ITT1.111tl1'<il l~ 

'II 

LLfl1ern (Caroll, 1963 ei1'1i1'11u '!rl'!Jty1 niqJtij) L'ilL""fl111.1~1.11a 
.... J d Q, &'A 0 " d .... A .... 

~a L1'1.lr)'Y11>'Y11'1n11L 1£JU 1'YI tl1fl1 ~~1 fl El ~a L1'1L1';J'Yl1'1n11L 1tlUCJUL UB'11.11';11nfl111.lrtU~ 

'Yl1'1n11L'i £JUf1111.I L1'11.111rt ff1Ui1~-;i:: L-i1 hin11L1'BU"ll El'1fl1 fl111.IW tl1 t111.1 l un11Li-t1ULLa:: 
'II 

L 1 a1~h1 um1Li-t1u ii a'1i!m'i-t1u 

-;i1nfl111.1~1.11aiia'1i!nn11~mt1i'1n~11 a1ul~i1 ~ai1.1q'Ylfn1'1n11Li-au , 
A &' do~ a .ci. d a .,,A 
1'YI tl1fl1~'il1 ~1.11t1rt'1 ~aa1L 1-;i'Y11'1n11L 1au mrn~'1B ann'1fl111.IL1'11.111rt'Yl1'1n11L 1t1U 1'1J'1 

'II 
A .... Q.,. ~ ~ A fl' 
W1111Ul.1111nfl::LL u unTrn B1JLL1J1J1~ ~a L1'1.lr)'Yll>'Y11'1n11L1tlU 1'Yl EJ1fl1 L1''il1 
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1.2 
Q..f ._, ,,f ... ,::it A ' I fL.r A ... A 

nTl1'ilt:HHnJtfYlli'Yl1'1<i11Um1L 1rrn 1'Yl r..n~1 ff<il'l" 11'11<ilWtl <iln1111'Yl Ln<il'11n • 
'11111 ITT3J1'l"t1'Yl1'1 ff11 El'1'Vl~fl~1Uff~U qi qj1"1J El'1Un L1r.m Lrl El ~1 un1::u1 '"nTn1 tJUn1'l"ffElULLa1 

l~liunm1~nH1mh1'l1'V1a1t1rhu ~"d' 

th::i'il1 "15~ail (2542 : 27) 3J.,ii'<ilwq~n1111 4 ~1'"~"d' v • 

1. T11111f - T111111ii1 V1111t1n.,i T11111ff11111nlum11::anii"~"~LT1m'1t1uf v v . 
.d .,,._,~A A ca,... .::C 

mmnu"llm 'Yl'1'11'1 T11111T1<il11ut1El<il mmm1 n!J LLa::'YltiM!J 

2. T111m ii11'1 'V\111 t1n.,i T11111ff11111n l un111ii1LL unT11111i'~LrlvtJ11n!) 

El r.il u 1tJ1'VI3J LLa::li T11111ITT1111n l um1LLtJaT11111f-;nn iruan Mm 'VI rt.,, ltJ rr.,, iruanMru 'VI rt.,, l~ .. ., ., ., ., 
CV A I" d 1 .. 3. 'YlnH::n1::u1un11'Yl1'11'Ylt11~1ff<il'l" V1111t1n\I T11111ff11111n un11ffu 

Lff1::V11T11111f'Yl1'1i'Yl t11~1 ff<ilf 1<ilt11 innM::n1::u1um1'Yl1'1i'Yl t11~1 ff<ilf ~1un11i.,i m c;i v . ... -., o o ._, o A .... _,A 
m11<il m1-;J1LLun m1T11uTru. m1-;J'iln1::'Yl1u.a::ffEl'11111V1111t1"1.IEl11a nTl<il'1ff1111c;i;;1u n11 

v ... 

n1'VIU<ilLrn::'11U'111~1LLth n11'Y!c;iaa.,i m1~'11111V1mt1ia11a LLa::m1a.,iia11aff1tJ 
• v v • 

4. m1it1'11111fl.tJ1 i V1111 t1TI'1'11111ff11111n1 un11it1'11111f LLa::inn11 v v 
'Yl1'1i'YI t11~1ffc;if'ltJ1 -Kl. un11LLniJruV11luffmum1ru1'VI3.1~ LL<iln 'ii1\I "1.tJ-;nn~ LTl m'1t1u f 111 LLa1 

~ v 

1'il mra w1::v r.i1.,i ri.,, 1 u~1u ~ Lfi rni El'1nu~ic;itJ1::~11u 

w11~ulf L<il".15::'1tJY1 (2545 : 11 o) lfili'11111V1111t1m11'<ili:rni11q'Ylf'Yl1"nT1 • 
L'1t1ui'Ylt1':1~1ff<ilf~1ui"151n11~111V1an"llv\1'1aElWLWaf (Kolpfer) ~El n111'c;iwq~n1111 4 

~1U~tl '111111 '1113JL ii1 h n1::u1um1'Yl1'1i'Ylt11mff<ilf n11'll1'11111fLrn::n1::u1un11 v v 
"' . !'olltJ1".4"' "' .,.f 'Yl1'11'YI tl1mff<il'l" L ".15 'lf\11111tla::LEltl<il <il'1U 

. . 
A ..,. "" A A .a , ca,., .m d o 

1. wq<iln'l"'l"11<il1UTl11111 'V\3J1tlt1\I wq<iln'l"'l"11'YlLLff<il'111UnL 'l"tl'U.11'11111';11 v 

L~El'1111'ii1.,i ') ~'l~i'u'11nn11Tl'uT11'1~1 t1n1::u1un11'Y11'1i 'YI t11 ~1 ff<ilf-;J1 nn11a1w1.'\ U\I ~a 
LLa::m1Vt.,i ~1u11 m t1 

2. wq~n1111~1u'11111Lii1h V1111ail.,i wq~n1111~um'1rmli'11111~<il~ 
ff\lni1'11111f'11111~1 LLU'1Lilu 2 tJ1::L11'YI ~v v v 

2.1 '11111Lii1himfi""'i" inm1 V1ann11 LLa::'YlqHlj'ii1" 'J 
2.2 ~nim ii1 h L ~ tl1rl1Jn1'l"LLtJa'11111'V\111 t1i flL fi-;J'1'i\I ~1iWll 

11 t 'U.11~ 'VI anm1 LLa::'YlqMfl~a r.ilu1tJiruanHru'V\rt'1'ltJLilu1tJiruanNru~u L~ O<J cu \I ., ., ., . 
A " A ' d A tCf 3. w ti c;i nn11<i11un1::u1un11'Y11\11'Yl t11 ~1 ff<il'l" 'VI 111 t1 n.,i wq <iln1111'Yl 

Un L1tlULLff1'1'V\1 Tl1111f LLa::LLTlU nl'V\1~1 t1n1::U1Un1'l"'Yl1\li'Yl tl1~1 ff<ilf ~\I~ fl\I mi t1inn11 v ~ 

A ft • • -., A ({' • 

'Yl1\11'Yl t11mff<il'l" (Sc1ent1fic method) 'YlnN::m::u1um1'Yl1'11'YI t11~1 ff<il'l" (Science Process 

Skills) LLa::L'1<i!Tl~i'Ylt11~1ff<ilf (Scientific Attitude) 

4. wi1~n1111~1um1it 1'111117' LLa::n1::u1un11'Y11\li'YI t11~1 ff<ilfttJ1 i v 
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Vl111 rln\I wri&in1111~i!m1riu U1fl1111j' 111 wn~nr VI trnn11 'Ylt"JHD 'ii LHJ'il';Jll.l~n11't11\I 
i'Ylr11m~lilfltll iLLnif ruV11 l u~cnum1m1 V13.iL~ ., 

~1tll~i1 n1111il~ai11ri'Yl1f'Yl1\lm1L1riui'Yw1~1~'ilf ~El n1"J"11ilwf)~n1111 , 
riLn'iJ';J1nfl1111ITT11Trn'Yl1\IGf11rHV11t1~1u~~ifruru1"11t1\lunL1riu J'\l'Yl1\1~1uf111ufaa::nm~:: 

., .. 'II 

n1::u1un11'Y11\li'Yrn1m ~lilf LL a:: l um1ii ri *Ji ri'l~ Gfi'1\I LL1J1J11il ~a i11 fJ'Yl1f't11\I nTlL1riu 
'II 

i'Ylm~1~lilf 11ilri11ilwq~n1111 4 ~1'" "1Jt1\ltl1::i'il1 "lf~ail (2542 : 27) ~El ~1ufl1111i'-
'll 'II 

'11111'11 ~1Uf11111L "ll11.';J ~1unn-M::n1::u1um1't11\li'Yl mm~lilf ~1un11u1T11111ittil i 

thinking" 

'II 

fi1i1 "nTl~lilfHh\liii'111mqpm" utia111';J1n111H1a\lnf)Hfi1i1 "Critical 

:a"ii m i~Elll1'.IY1 L 'YlrJ3J1n111 mL'iln~1\lrlll.~ltln lti L "liu fl11ll~'ill';J11ntUJ1 m 
'II .. 

., .d .... 
fl1111V1111rif!a1r1T1a\lnu 

11iliULLa::maL'Ifflf (Watson and Glaser, 1964 : 10) l~~fl11llVlll1rJ"lJEl\I 

fl1111~11111ri l un11~~ mh'1iii';J11mru1mi1ti1::n El1J lu~1 rJL';J'ilfl&i T11111i'LLa::nnH:: 1~w 
.. 'II 

L ';J'iJfl&i VI 111 rin\I L ';) 'ilfl&il un11LL~1\IVl1fl11llffl1111~13J11fl 1 un11'il1::Vli!n n\IU UJV11~ LU'l-l.El ti 
'II .. 'II 

LLa::mw a11i'uV1 trmnu~1~rurl m tii!u~u uL ~ElflmTu i1 Ltlu';J'i" T111 :1.1f V1111 riii" T11111i1.'" !° QI • 'U ,, 

n11Vl1LL m;i\l"llt1:1.1aa1\la\I m1l~J1V1unV1'1t1T111:1.1rin~t1\1"1Jt1\IV1trmnu~1"6l ~1m Vl'il~aLrn:: 
,, " ..., J 1 

Gf'il°ti1 rJ Tinli:: Vlll1 rlfl\I Tinli:: l ll.n11 LiLrn::iJ1::rJnlil1 iL'1'ilfl~LLa::T1113Jfi'1rnh1 , , 'II 

i'ilnu~ (Hudgins, 1977 : 173) i.~an-u1rin\lnnH::~1h::naunuLilun11~'il 
EJtii'1iii';J11mnnmli 4 ti1::m1 ~El .. 

1. ~L1riu';J::~ El\I iiT111 m ii1 hLfi r11nu t1'1ff ti1::n au~ ii1~ru"11 t1\ln11a1\I 
'II • 

L VI 'ii~ a 11il ri l wff u~u~L1rJu';J::~ El\I iil4'u:inu 'Yl1\lll 1 u l1 f'!ULL~::ii mm L w rJ\IW El ~1'VI i'un11 
• .. ..., 'U 

W'111nt1fl11ll';J'i\l~El1';JLUU i.u'l~ (Probable Truth) "lJEl\ln11el1\IL 'Vl'il~aV1'1t1fl1111Lilu ltil~ , 
"lJEl\l~atrwlf~m'iln11m11 (Predicted Outcomes) ut1n';J1mf u~L1riwil::~t1\liinnli::~'11Lilu 

'II 

1 um1u1::Liiun11a1\IL 'Vl'il~a , 
2. ~L1riu';J::~ El\I LLGf1\l'Vl1'VI trmnu ~it1111 lit un11a1" L 'VI 'ii ~a 'Vl1t1n11a\I 'II ... , 

"ll a Gf1tl 1lilrJW';J11m1i1"ll a ~1ti ~it 1 :1.11n ~11 a1\I iii a :1.1a 111 LiU1J Lilt u Vl1 a la.i 'ii a El'il';J u , , 'II , 



11 

n11W'111nl.1l1VI amnu ~it1111 B1-il il.;iii Bf! ~Vl1B i.3-i V11ei11 LUU VI amnu ~ L UW'll el a1tl'1::i el-ii .. .. . 
W'111rn111ii el a1t1if '1-U ilum1a1tl L nun11VI a n~1ll. Vl1B '1.3-i . . .. 

3. ~L'ir.iii.'1::i B-i!W'111rn1 L'ili'il1e.;i Lrn::tl1::Liju~~J.;iV1amnu ~it1m 'l "liLLa:: 
'II .. 

am!tnl.::n11 L iL VI 'ii ~a~it 11l1 tl1'1L VI 'il~an Bll.n11'il<il iii. h rJ el 11i'uV11etl n Lari el a1tlif ll. 
• • ;.J • . . 

... #11 ... CV A .:ii d ... Ill; ... 

4) m 1r.JUITTm1n1::mrnllll. w1!t~1u mn r.11"1.m.;inun11e1.;iL Vl'il ~a 
" " " q 

flumef (Vinger, 1988 : 84) 'ti..\'f11111V1111r.i"lle-iln11~<ilBci1.;iii1-,i11rnqi1rn 

l1 L Ult n-,i n1111n11f~ <ii~ L fi r.11 ~unun11tl1::Lijll.~ a av.if'Y11-iln11~<il ~ii fl11 ll ti1 ~ ru ~el 
'II .. 

n11LLniftyVl1n11~<il'il<iliuh LLa::n11ai'1-i1ITT1~~aawf~1.;i ') an..f-ilfl11ll~lil1-,i11rnty1rnLiJU 
n11~<il~a::'Yleue en111 l ii.Jtl"ll e.;in11r.i e11i'u n11tlfjLati V1'1en11tli'rntl~ r.iua111v.in11mL vi a 

m1LLni1ruV11V11en11'il<iliii.'l'1 .. 
Lelli.ii.a ( Ennis, 1985 : 44) '1.fili..\'fl1111Vlll1r.J"llB-ilfl11lla11111n'lun11~.-i 

a ci1.;iii1-,i11rnqi1 rn11 LU\m11~.-iV11L VI ~~a ~<ilLL1JUL'ili.-i1e.;i sfi.;i Lilun11'illil iii. 'l-,i11f111L ia 

Vl1ee:: l1i111·rh 

11~1a ti a11~n~ (2540 : 15) lfili..\'i11111V1m r.J"ll B-ilf11111a111Trn 'lun11~.-i 
a ci1.;iii1-,i11rnru1m11 L ilun1::1num1~!il L'ili'il1e.;i a ci1.;i1eufl au L ~ r.11nuii a 11 a~ L ilui1 ruV11 

.. 'II .. 

iie limY.;i V1'1eiie11a~flallLfl'ie L vie'illiliu l'1LLa::it1 i.tlci'm1a1t!Liluii a r.i~ a ci1.;iam w;1a11~a 
'II • 'II • • • 

all'f71 fo1L'1'ity (2541 : 20) lfili..\'fl1111Vlll1U"llel-ilfl1111ITT1111rtlun11~.-i 

a ci1.;iii1-,i11ruru1 rn11 L ilun11f1<ilW'111rn1e ci1.;i1eufl au l uii a f11111~ LiluiJruV111.-i r.1V11 ., .. 
V1an~1u ~ii L Vl<il~rnVl1Elii Blla~L iElnEl i.im auirun11'illil iii. L';J 1il111 L~El-il111 Vl1El amun11rn 

.. • 'II 

if u L vie LVILimsfi.;iii'El ITTtl~nniEl-il 
• 'II 

c;l.;iif uL vi Elfl11llLii11'1 'il1'1 nuti1V1 lU n111ir.i flf .;i;i' ~1ir.i~.;i L i~1l1 
'II 

fl1111 a11111ri 'l un11~<il El ci1.;iii1-,i11rnru1rn -,i1nf11111V1111 r.J"llEl-ilfl1111ITT1111ri1 um1~<il Elci1.;i .. 
ii1-,i11rnru1rn'il.;imh1 a1t1'1.i11 fl1111ITT1111n hm11f1.-ieci1.;iii1-,i11rnru1rn V1111r.ii1.;i m1~.-i ., . ., 

W'111rn1 El ci1.;i L'ili<il1El-i11ElUflElU Lfi r.11nuii'B11 a~ Lilui1ruV11 ii a liLLtJ-il'Yl1-il1'Yl r.n~1 a.-if l<il r.i 'II ., 

Vl1VI an~1U ~ii L VI <ii~ aVl'iBii el lla~ L ~Eln el Li 111 auu au U auiJutJ1::n au n11'illil iu \';J 'il1 ll 
4.1 .. " q 

d .s ,~ A L ~., d .,, d "" 
L 1El-i1111V11e an1un11rnu UL WEl VI L'11l1'11'-il"l1Bll~'Ylrtn'ila-ila11 L V1'ila11~~ 

'II 'II • 

unn11~n'JY1 un~'il1'Ylr.J1 LLa::~L~r.J1"111nJi1Un11fl<ilVla1r.Jl'hll. LiBnU1r.J 'II ., 

tl-i!LLU 1fl<il Lfi r.J1rlUfl1111ITT1111rt l un11~<i1Bci1.;iii1-,i11rnqi1rn i.1c;l.;i;i' ~el 
A fi'A fi' 

LLU1fl<il"l1El-il L<il1aL'll'a LLiil::Lllr.J~1a (Dressel and Mayhew, 1957: 179) 

l~ mh1n -ii fl1111 Ll11111rt~ fl Ell1 L iJun1::U1Ufl1111~ '1 El rJ1-il ii1-,i11rnty1 rntJ1::n ElU~1 rJ 
I "' a_, .J' fl1111ITT1l11rt<il1-il ') 5 <il1U '1-i!U 
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1. fl113JITT3JTrn 1unT~\i.a111i:JruV11 ih::nau~1EJ .. 
1.1 n11~,.::'Vli!n£1""1111Luu hl"ll a"i:JnJV11 i.~LLfi nTnh"i'n"Liau L"ll .. v 

c;i1" ~ fiiifl11 mim~'utfnu L Ua'111'Wn11m n11i'n"fl113J"ll~ LL a" Lrn::L~a"-:i11fi a1iWL U J v ... 

a-111-w n1-:im n1,-,.::u-;i ilL ~a111ii afi"ll1~V11 EJ hl"ll a""lf~ L 'VI ~n1,-nt' V1'iafl1111fi ~ LLa::n1,-i'£1" , , , , v 

a111-wi:JruV11firT"i.i.iii~1~au ., 

1.2 n1,-\i.m11i:Jru'Vl1 i.~mi n1,.,-::un"li,.,.3J"lf1~"11a"i:Jru'Vl1 f!1111Lii1 h ... , ... 
n"i"fiL~ rnii a"LLa::-;11LUU1 um,.LLni1ru'V11 itEJ13J a"~1h::nau"l1a"i:Jru'V11 &J1"iifl113J ti" EJ1n ... ... , 
Lrn:: Luu u 111li,.,-111 "'Luu ,-l.]n,.,-11-;11 LL un LLEJn LLEJ:: a"~l.l,-::n au"ll a "i:J ruV11fi ii" 1111siu.f au v ... 

a an Luu a-1 u u ,-:: n au fi a-1111 ,-n i ~ n ,-:: ii1 l~ ,-:: u a"~ u ,.:: n au fi a1 i ru"ll a" i1 ruV11 , ., .. 
"" '· I U 'I ., U • "" ~ ,,~ a"""'::n au"lla" ty'Vl1 L 'VIL ua1~u"llu~au 

2. f!1111a-1111,-n1 un1,-L~ anii a11afiLfi EJ1ii a"nu n11V11~1~ au"ll eHi1ruV11 v ... 

~a m,-i~ a-u L-;i'"hii a11a t~iifl1111-;i1Lilulii an11uni:JruV11 n11-;J1u umL 'VI a"ii a11afiL ~aila i.~ v ... v 

nrnL 'VI a"ii a11afiL ~aii a i.3.ii.~ n1,.,-::ui1ia11a t~"1,.EJa11i'uV11a i.3.i n1-:iL~ ani1 mh""lla" v • v 

iia11afiiifl1111L Vi EJ"-wa m~::L ~aii a 11.~ ~aa~,,um,-i~,-::uu,-::LUEJU"ll a"iia11a v v 
'I ., ..f ., .I ., ., 3. f!1111wim,-n mn1,.,-::u"11a~na"Lua"~u u,-::nau~1EJ n1,.,-::U"lla~na" 

• 1 

Lfla"~u fi~a1"L 'Vl~~.rn i.3.ii.~na11 ll' n1,.,-::uii a~na"Lfla"~ufii~i1un1-:la1"L 'VI~ ~a LL a:: v 1 , 1 

... ,,. ... -lil·-' .......... 
m,-,.::u"llaiina"LUa..1~uri L11LnEJ1"llEJ..1num,-m" , 

m,-:A'Lm:: (Clues) liia~1~aui:JruV11 n1,-n1V1u~a1111~;;1ulii1" ~ 1~mniaiia11aLLa::iia~na..1 
.. "' v 

Lfl a"~u n1,.L~ an a-1111 ~;;1u fiiifl11milu lul~111nfi a~w-;i1,-m1 Luuau~u LL ,-n n1,.~,.1-;i auu "' . 
. ... I A .... ... ... -="' ... O A .d fl1111 au~" au "'::'VI 11" a1111 ~;;1 un U"ll a 11 a LLa::"ll u ~n a" Lu a"~ u n1,-n1'VI u~ a1111 ~;;1u ri 

"' v "' 
Lrl EJ'lii a"nuii ull afi rr" l3.iri,-1u ua::L iluii a11afi-;J1 LUU v v 

5. f!1111a1111,-n tu n1,-a,-1.l u ti1" am 'VI~ a11 ~a LL a ::n1,-i ~ HUf!1111 
, 1 

. .. d 
a11L 'VI~ a11 ~aii a"m'il~'Vl1L 'VI~ ~L"l 'lf"ll,-::n au ~1 EJ 1 , 

5.1 m,-a"ai-1.luti1..1a11m~a11~a l~amiEJiiu~na"Lfla"~u a1111~;;,u 
1 1 "' 

Lrn::ii u11afi L fi EJ1ii u..1 l~LLri n1,.,-::uf111mi11~utf,-::V1i1"~11.l,.::-w-;ii! n1,.,-::un"Li au i. "llfi v , 1 

-;11 L umrn::Li au i. "llfi L Vi EJ..1'W u m,.,-::ufl1111 i11~utf L ~" L 'VI~~ a Lrn::n1·n::mrn::n1'VI u~ii u a,-1.l 
• 1 1 , 

5.2 n1,-fi-;i1,-m1 i~ HUf!1111 a11L 'VI~ a11 ~a"ll u" n-:i::u1un1,-fii.t1 i.u a-, v 

ii a a,-ui.~LLrin1,--;11LL unn1,-anlfi am 'VI~ a11 ~a-;i1 n m,.a,-ufi miEJfh'ti.EJ11 f!1111w"-w u t,, Lrn:: , , , 1 

fl1111a1LaEJ" n1,--;11LL un,-::V1i1"m'il~'Vl1L 'VI~ ~afiiiii aa,.ui.~LL i.iuuunum,-il~'Vl1 L 'VI~ ~afi 
• • 1 

L3.i ITT111,-rl'Vl1ii El ITTUth UU ii u EJ ~L~ 
1 , 
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5.3 n11th::dh1."liaa·n.JT<itaenf'lmnm~nTah::rm<il1i l~mi n111::u • • • 
ii-:iL~a'" L"ll~-.ij1Lll'l.l.~am1-W a~i!"liaa1tJ m1i'i1-:iLi a'l.l. L"ll~ri11 'IX"li a a1i.Jlaj~1m1uit1 li.JtJ nu1i 

'II • 'II • l'oJ 

l~ LLa::m1i<il ti'l.l.ri1111L -W a-:i'V'l a"ll a-:i"li a ITTi.11 u~mym::~ LU'l.l.fl1<il a U"ll a-:itlru'V\1 . .. 
LLU1~<il"lla\11tt1i'uLrn::maL'Ilaf (Watson and Glaser, 1964 : 16) l~'IX 

LL u1~91i1n11~91mh-:iiii~11mru1 m tJ1::nau~1 a L~ <ilTI~ T11111i'LLa::li'my:: LL a:: ir-:il~ 
.. 'II 

ri1m1~nM1~urii1arh-:i~aLila-:i ~ul~~aa11.li1T11111a1m1u1um1~<ili~11mru1ma1m1u . .. 
1<ilL~~w1iLLUlJ'Yl<il~aurjaa 5 uUU L~a1<ilfl11:1JITT:IJ11fJ1'1.l.~1'1.l.~1\I 6) i-:id ~a . 

uuuii 1 fl11:IJa11111u 1 'l.l. n11~11.l e11 -:i ~\I LU 'l.l.T11111a11111ti 1'" • 

uuu~ 2 fl 1111~13J11u1'" n11tt11::w1.t n i1 -:i"li a Iii n a-:i df a -:i ~u L ti 'I.I. 
fl113J ~11111u 1 'l.l.n11i'uf"li a <ilna-:iLfl a-:i ~u 'V\1a"li aT11111a1111~~n1'V\U<il1 'l.l.tJ1:: foft T<it aITT1111n 

'II 

-.ij1 LL un L~i1"liaT11111 l<it L i!'l.l."li a <ilna-:i Lfl a-:i ~u 'V\1a Laj LU'l.l. ltJtt1111"li a<iln a-:i L if a-:i~'" 
uuu~ 3 f11111~111Trn1'1.l.n11ihi'.fo LU'l.l.T11111a1:1J11u1'1.l.n11'V\1 

"lia~1tJa rj1-:iam 'V\<il~:IJ~a 1<ilam1i'ufi1-:ifl1111i11w'l.l.f1::'V\i1-:i~-:i~1-:i 6J ~n1'V\U<il 1 'IXL~ ai<il~'l.l. 
• • 'II 

a-:i~ni.J"liafl1111~Llluli.Jl~ • 
uuu~ 4 f11111~11111ti1'1.l.n11~f11111 LU'l.l.f11111~11111ul'l.l.n11a-:i 

f11111 L ~ULLa::an-u1 a f11111 LUU li.Jl~"lla-:i"lia anl -.ij1LL 'l.l.n l~i1"li a a11.l1<il~ LU'l.l. li.Jl~<il1:1J • • 
. 

uuuii 5 V11111a11111u 1 'l.l.n11tJ1::Lnu"lia t~ua-:i LU'l.l.fl1111~11111ti 1'" 
n111.l1::LnwJ1m.tn"lia11a L ~ ai<il~u i1L "li11.l1::L~'l.l.nrn~a-:i'V\'1a laj L ~'"~1 a'V\1a lajL ~'"~1 a 

'II 

fl11'V\1alajfl11 

LLW'l~<il"lla\I La'l.l.ii.a (Ennis, 1985 : 44-48) L<i1L'IXLLU1~<ili1 m1~<ilarj1-:iii 

i~11mru1ru.Ltl'l.l.n11~<i1L<ili<i11a-:i~1m'V\<il~ai1~-:i1<il~1~ruiia11:: LLa1~-:ii<il~'l.l.hL;a'V\'1aa-:i .. . .. 
liai.l!Ju1i ~1nn11ii.m11i-:imh1 m1~<ilarj1-:iiii~11mqJ1m tJ1::nau?i1a 12 li'nM:: ?i-:id 

1. T11111 a1m1un1'V\ 'l.l.<il'V\1m::utJ1:: L~'l.l.f\1u111'V\'1aiJru'V\1 . .. 
1.1 1::utlru'V\1~1~rul~i'<i1L~'l.l. . .. .. 
1.2 1::rnnm~L ~aitt1~uf11<i1au~LU'l.l. li.Jl~ • 

2. ITT:IJ11fJ~<iliLm1::l{"Jia t~LLa\I 

2.2 i Lfl11::i{"Jia11a~iiL 'V\tt1~a'V\'1au1L ~anal~ 
'II • 

2.3 iLT111::i{"Jia11a~'l3Jiim<il ~a'V\1a laju1 L ~anal~ 
'II • 

' 
2.4 7::UTld1:JJL V\iiEJULL~::Tt11:JJLL@lnc;\1\J°lJ tJ'1fl1111fi<il L ~i.L'V\~EJiJ e:i11~n 

• 'II 
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2.5 Hdtl"lim.rn~iimjl~ 
, 'II 'II 

3. H1:i..ndnn1:1J~1t1fi1n1:1J~TI1'Y11mLa::n1dc;iaufi1n1:1Jl~i'c;iL~u <il1mh" 

3.1 Yi1l:JJ 

3.2 tld::L~ut"l~ru~aa::h .. 
3.3 "1i aT111:1J~n1V1uc;iif wv1:i..n t1T111:1Ji1 a ti1" l d 

3.4 i1ati1'1~Lilult1i.~iia:hu1" 
3.5 fl11:JJfl<ilL~U"lla..lfi1u~m~a"d'~aa:h 
3.6 l~w~idm1iiT111:1JLLc;in~1MiuV11ai.liati1"i.d 

' .,, id-=t d \1 3.7 "llfl:IJfl'Yl:IJL'Vl<il~flflflfl:: Ld 
'II , 

3.8 "lia:JJa~'tliiiL'Vl<il~a~aa:h 
'II , 

.,, do ,;f I .ell A " I I ,., 3.9 "llflfl113J'Yln1'VIU<il:IJ1\l, " ......... " 'Y11U3Jfl11:1Jfl<i1L'VIU11fltl1'1 Ld 
' A d d I ~ 4. ITT:IJ11UW~1dn41fl11:1JL"lfafla"lla'1LL'Vlfl'1"118:1Jfl 

'II 

4.1 Lilu"lia:1Ja~1n~Liit11"1f1ru~ii1L~ana 
'II 'II .. 

4.2 Lllu"lia:1Ja~i.liii"lia 1~LL£J'1 
'II 

4.3 Lllu"lia:1Ja~l~i'umdt1a:1Ji'u 
'II 

4.4 Lllu"lia:JJa~ITT3J1dfl l~L'Vl<il~ai1L~atia i.~ 
'II , 

5. H1:i..n1ni'1Ln<i1Lrn::<ilc;iiu~a"lia:JJa~l~~1nn1di"mc;i~1t1c;iurn'1 lc;ial-i 
'II 

5.1 Ltlu"lia:1Ja~l~~1nmdi'1Ln<i1~1t1c;iuLa'1 lc;ia1itld::H1'Yli:1J~H,.r.,, 5 
'II 

i.libiL Wt1'1L<ilVU:JJ1~1nT1u~u 

5.2 n1duwnn"lia:JJaLtlu~a~1nn1di.,,mc;i~1ac;ima'1 Lrn::iin11uuiin 
'II 

~a·tfati'tlitl~aa't1u1mL~1Yi1n11uuiin1nt1'Vla'1 

6. H1:1J1dnit1umLa:<ilc;iiu~an1dihut1 ~a H1:1J1dn'll1'Vlanm11'VlniLL<iln ., 

Lllu'Vlantiaa 'J l~ 'Vl1att1V1anmd1.h::~nc;i1muHn1un1drn~1" 'J i.~ 
7. H1 :1J1dn a tlumLa::<il c;i iu~ a a tlifo ~a 1un1dffdtl81"8" 'ttl rr.,, n ~ 3J , , , , 

tld::"lf1ndif un ~:IJ <il1 a ti1'1~ a..'.! Lllu.'il1 LL 'YlU"ll a..l1.h:"lf1ndLta::ri au. ~~::iin1datluaif u.~ a..lii , q 

n1dLn1Jd11Jd1:1J°1i a:JJ a a LJ1'1fl n ~ 8'1<il13J LLUU U~\l, ~ n1'VI \l,<;J LL a:: ii"li a 3J a L w tl..'.IW a~ am'la"dtl LLUU 
'II 'II 'II q 

8. ITT:IJ1dtli<il~'UTln4~hL~ , 
<> .. 1 a..- .J" A 8.1 ITT:IJ1dflW~1dfi41'Yl1'1Laan <iltl:IJ"llfl:IJflWU~1ULW£.J'1Wa 

'II ... 

8.2 ITT3J1dni'.,,J1'V\Und::'Vli1'1~LLti::'tli~ 
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0 .4 0 .dd ... .... 

9.1 a-11111rt1.J amnL 'Vl:IJElll. m'Yl11fl11:1J'V13J1 t1fla1t1nii. 

9.2 ITT1111rt'11Lmn i~n~11l~ • 
9.3 ITT1111rt 1 i~1ii.t1111L ;a\11lD1.J'1lL~ 

9.4 t1ni1ar.i1.:1~1"1iLLa::hi1"1iL~ 

10. ff13J11rt1::rniaiii.ii.M;nii. '~ 1~ tlfi11~1U\lrJ\lfl11:1Ji:IJWWrJL;a\IL 'V\fil~a . .. . 
L ~a"lia11a1::tJ'Yl1.:1Laan~Lilii. 11.li.~ 

'II • 

11. ITT:IJ11rti~auhir~mh lt.11lDtJ'111~ L°liU nnM::~a 11.ld 

11.1 m1n1V1u~iJruV11 ... 
11.2 m1Laamnm'ti'i~au~a~Lilultli.~ . "' . 11.3 n1'Vl'U.~'Yl1\ILflElfiEltl1\l'Vlfl1fi'Vlfl1tl 

11.4 Laan'Yl1.:1Laam.Jflllil 
... . .. 

11.5 'Yl1.J'Yl1U'Yl1\ILflElfiEltl1\l:IJL'Vl~~a • 
12. n111lDi11wwlYntJ~u 

12.1 m1t~~arnvla1V11.~i'tJ"lia:1Ja~1.:1 6J 
'II 

12.2 m11i1nM1~a-a::a-a1t1 

t~ mnll 't1m~::f111:1J a-11111rt 1 un11ii~ a r.i1.:1iii';J11mru1nt';J1n 12 . ., 
nnM:: i.:1na11 LrlmhmW';J11nt1ITT:IJ11rtITT1lL~ 4 1h::n11 i.:1~al1ltt • ., "' .., 

1. "lla:1Ja:1Jfl11:1J"lf~L';JU (Clarity) 
'II 

2. "lia:1Jaf11111f';J1mL'Vl~\1~1.:1 6J iifl1111a-11LV1~~:immilii.~t1a:1Ji'1.J (Basic) 
'II 'II • 

3. 1um1a-11lei1.:1a.:1 (Inference) ifu n1::tJ1um1a-11l~1i~a ii.1i!t1 LLa:: • • 
a1li!t1 ~.:11ii.n11m1l~El\1~1il.:1tl.:1m1i~auflnt~1 (Value judgment) ~1tl • • • 

4. n111lDi11wmfor.i1.:1ii1.h::a'Yln111'1-'l 

';)1fi~na1111T;J::L ~'" l~i1LL'"1ii~ Lfi tl1ll1.JT11111ITT3J11rt 1 un11ii~ a r.i1.:1ii 

i';J11mru1m"lJa.:1i!nn11~nM1 i!n~~i'Ylt11 LLa::~L~t11"111ru~Tun11~~V1a1t1'Yl1u~1~na11ti'1 
... 'II ... 

T111 :1J a-1 :1J11ri~ii ai1 L ilu n1::u1 Uff11 :1J a-1:1J11rt1 u n11~ ~1';J11mru1 nt';J ::1l1::n ElU~1 t1 ... 
T111:1Ja-1:1J11rt~1\l 6) ~'1~1 tlfl~\lnu ~El '11111'1"11111rt 1 un11ii.t11:1JLLa::'tl1T11111n1::-;i1.:1-i~"ll a\I 

iJruV11 T11111ITTm1ri 1 um1La Eln"lia:1Ja~Lfi t11"li'El-ilntJiJruV11 T11111'1"1m1ri 1 un11a1.:1a.:1Lrn:: 
... 'II ... 

a\la-11.l a r.i1.:1«11 L VI ~«11~a t~ t11 un11ii t1Tif .:1dmi t11~La Eln 1iLLu1~~ Lfi t11ntJT11111ITT11Trn 
• • 'II 

1um1~~ar.i1.:1iii';J11rnqpnt"l1El\11~iuLLa::LnaL'lfaf 
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A I .CSA 2.3 n'i:::u·;nt.n1'ifl~£HJ1\13J'l'11'H~nnm ., 

T111"arm1n1unTl~lilar.l1\lii11nrnuy1nuh::nau~1r.in1::u1unTl'ii1\I 6J fi 

Lfl r.i1i a\lnun11~liluu LL'ii n11 Lr..1:nruif ruV11 1 LT111::l{if ruV11 "i!Un\ln11a\li a Gf1tl L fl r.i1nu v v ~ q 

tl1::L~uif ruV11 llil r.i n11~1un11w"i111m1i a" a-Yi L fi r.i1i a\I LL a:: n11ilil ~uh L~ ann1\lfi w ~ 

"" L V1lilGf"r..1a ~\11uLL u1~lilLfir.i1nun1::u1un11~~ a r.l1\liii'il11mru1mdiiunn11~nM1 . ~ 

un~911'Ylr.J1 LLa::un1inn11mnm r.ilfil ~"tlf1UT1~1 i~\I ~111\1 1 

91111'1 1 

unm1~nM1/Un~911'Ylr.J1/ 

un1inm1 
... ... ' 11ilff'l.1.LLa::rnaL•1rn1 (Watson 

Glaser, 1964 : 24) 

LEJU.ii.ff (Ennis, 1985: 48) 

(2544: 153) 

and 1. nTrnuit'a • 

4. nTl~fl112J 

5. nT'jU1::Liju.nT'Hl1\I L 'Vllilt:-lfl • ... ... .... 
1. °llEl~flllf111ll°lflilL"il'l.l. (Clarity) 

2. iullam1:1.Ji'"il1mm~\lii1\I 'J i'.im1:1.Jffm 'Vllilff2Ji:.la .. .. , 
fl ..l .... LuWYl£1El2J11J (Basic) 

3. LU.n11ff1Ufl1.JB.J (Inference) if u m::111u.m1H1u . , 
rl1mit1 ii.1it'a ut1:: t1uit'a IA\11um1ff1u~t1.Jthit.J • • 

d ""' A I ... 

t1\ln111illilff'l.l.flmm (Value judgment) ma • 
4. n11UDff:1JWWiiuci1.Ji'.iu1::w'Yl~111V. 

1. H1m1nn1V1u.i;iLiJ1V1111a 1u.m1fii;it1ci1\ltm'Yl~\I .. 
2. H1m1m::11iJ1::L~'l.l. 1u.m1fii;i1~ El r.l1.J"lf lil L "il'l.l. • 

• I "" l:. "" ..,. ~ -3. ff1:1J11n u1:::1J1 a"l! D:IJ a'Yl\l'Yl1.Jlil1'1.l."ll m 'Yl"il"il1\I ua:: .. 
fl112Jfllil L ~ u.d~ £11rl1JU1::L~'l.l. ~fililJ.Jm.Jffl1.J 
m.J~mLa::lnt1 

4. ff1:1J1111lLfl11::lfiu:IJG'l LLa::L~ t1nit111arl"il:: li'lu. .. .. 
m1tii;il~ 

5. ff1:1J11niJ1::Liju.it1:1Ja l~ .. 
6. ff1:1J11111im~·m'Vl<ilf..lt1 Lu.m1Yi"i111m1it12Jt1LLt1:: . .. 

• ... ..l 
Lff'l.l.Elfn<il El1J/'Yl1\I La El n'Ylff:IJ L 'Vllilff:IJt:-la • 

"' '" "' 'I .I "' ..l-7. ff1ll1111 rn El nm.J La El n/t1.Jm1 m 'VI u. L u.u1:: Llil'l.l. 'Ylfllil 

1~ 
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2.4 TI Ti-le;\ A'11IH'l13J1"in1" n1"iAc;\ B u1'1ii~'11"inuu1m 

-;nnn1'lfln1fl~Uffl1 L UL~El>J"ll EJ)J Tl11:UITT:U1'lfl 1. itm'l~'il El ti1>1iii"il1'lULtU1UL .. 
l~ii ~ ffi'1>1 LLUU'Yl c;i ffauitu:u1:u1n:u1 m vl a1 ~T111:u '1'1:u11n 1. un11~c;i El ti1>1iii"i111ULru1 UL 

'II .. 

.... • 111tl.t 'il)J'ilEJ L it 

n1711ilfl11:UITT3J1'lfl 1 um'l~~El rl1>1iii"il1'lULtU1UL'il13JLL U1"11 El>J1~ium:i:: ., 

Lmw1rnf (Watson and Glaser, 1964 : 2) i.~~~it1LLUUtl7::LiiitTl11:U'1'1:U1'lflLitn11~c;i 

El ti1>1 iii "il1'lULtu1 UL"ll EJ)J L "111 L vl El 1 iL iJ ULL lJ lJ'Yl Iii ff El lJ ~ L iJ ULL u utJ n 1 iii n11tl1:: an c;i1 i ., , 
T\11 :U ff1 :U1'lfl~ a1~ ru~ L fi u1-Ji El>lrlUTl11:Uff1:U1'lfl L itn1'l~'il El rJ1>1iii"il1'lULnJ1 UL lc;i UL U .. ., 

LLUU'Yl'il ffEJU"il::tl1::n au~1 m1ruvn -Ji aT11111m1 l~LLa>1 Lrn::n11~T111:uvi:u1 u-Il a:ua · auT1a1 u 
.. 'II 

,... o .. "'"' ti o ,... U 1 ,... •I .. tli. d .fl •I .-..I nun1'l'i11L '"Uif1'il 'l::"il11U"1JEJ)J 'l::"lnifit U'1'>1Tl:U u'l::if11) Iii LJ'lf)J LuUu'l::ffUn1'lUL'YIITT3J1'lfl 

'WUL"il al~ un11ii1>11u n11ti1uvii!>1ffaw11wvi1mi EJT111:u 1u111i.n1 n11W>1'1'u 'Yl'l'Yi"ilU Vl1a , 
nT~iia-1wi1:u1.un11aihh1u<ti1>1 ') lc;imLUlJ'Yl~ffEJUdii 2 LLUU ~El LLUU Ym LLa::LLUU Zm 

tfi>1LilitLLUU'Yl'il ffEJU~"llu1unu 1c;i u L itLL<tia::Lmutl1::n au~1mLUU'Yl~ffEJU rl au -;11u 1u 5 uuu 
'II 

tfi>1iin11aamLuu 1i1c;i1. ui>1~ LL~n<ti1>1nu 1. uLL~"llEJ>1T111:ua1:u11ri 1. um1~c;i a rl1>1iii-,,11ULru1UL .. 
1.mL<tia::LLuuii-Ila~hn1:u -;11u1u 100 -Ila 1.ina11.um1ii1tl1::111UL 50 itTn ~>1d 

1. T111:uff1m1n1.um1t1'1tla1>1a>1 (Inferences) Lilun111~T111:ui.n:1.111rilu , 
n11ic;iiu ,,,, LLa::"il1 LL itnfl11:UU1"il::L UWll EJ>J-Ji El a1tli1 -n El ff'lUL'il L tlit"i11.:J'Vl1El LUUL ;;,, amt UL:: , , 

. .r ... 0 .. 1.... ... ... ... ti .. ... ti "llEl>ILLlJUffEllJLJtlLJU:Un1'VIU'ilfffl1Un1'lUL3J1 VI LLfl1:U"llEJff"j "11El>Jfffl1itn17UL 3 - 5 "llElff'l , , 
"il1nif u~c;i au~ a>1w"il11UL1 ~c;i iui1-Il a a1uLL<tia::-Il a LllitL "liu l 11c;i £J La an"il1ni1 La an 5 

'II , 

~1Laan L~LLri LUit"il1.:J (True) 'l-i1"il::Lilw;i1>1 (Probably True) "lia:ua~lvi1.1iLW£J>J'YiEl 
'II 

(Insufficient Data) U1"il::L1i"il1)J (Probably False) L1i"il1.:J (False) 

1 .... ... ... ,,¥ ... 
2. Tl11:Uff1:U1'lfl un11~1::wu.nn>1"1IEJ'ilna>1LUEJ>J'il'\.I; (Recognition of 

Assumption) L ilun111c;iT111 :u a-1:u11n1. un11-;11 LL uni1 "li ElT\11:u1.c;i L ilu"li El c;i na>1 LflEJ>J ~'" 
"liaT111:u 1.c;i li.i Liluan~UL::"lla>1 LLuuffau rl a £Jdiin11n1V1u'ilfftnun11m:u11. i LLa1ii"liaT111:u 

c;i1:u:u1~ri1un11ma:: 2 - 3 -IlaT111:u "il1nif u~c;iau~a>1w"il11UL1ic;iiu"liaT111:u1.iiLL<tia::-Ilai1 
'II 

"li a lc;i L ilu Vl1a li.i Ltlu "li ac;ina>1 Lfl a>1~it"ll a>1 amun11m ~.JVl:U'il 
3. T111:ua1:u11ri1.un11ihi!u (Deduction) Ltlun111c;iT111:uff1:u11nlu 

n1'l'Vl1"liEJff'ltlEJ ti1>1 ff:U L VI Iii ff:U ~ fl"il1n an1um1m~ii1'VIU'il L 'VIL'il LJ 1 iVI anc;i11mn ac;if amt UL:: , , 
. .r... 0 .. ,, ... 

"11 El>I LLlJlJ 'Yl Iii a"El u LJ El LJ u:u n11n1V1 U'il fffl1itn1 'lUL:U1 VI 1 rJ El'VI '!!1 LLa1 ii"li El ff'ltl ~1 :U :U1 , 
an1un11ma:: 2 - 4 "lia "il1nif u~c;iau~a>1w"il11UL1~c;iiui1"liaa1tlliiLL<tia::-Ilmtlu-Ilaa1tl~ 'II , , 

Ltlui.ui.~V11ali.ic;i1:ut1'ri1un11mifu 
4. Tl11:Uff1111'lf1Litn11~T111:u (Interpretation) Lllitn111~T11111i.n:u11nlu 

n1'lLiif1V1i!n"lia11aV11EJV1an~1mvlan11i~~'U.Tl11:ULiJULUL~"llEl>J-llEJITTU am~UL::"llEl.JLLUU 'II ... , 
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'Yl~nrnur.iaadiinTn11V1uc;ir.nnu.m1rn:1J111X LL~1iiiaf.1'1tlr.nnun11rna:: 2-3 ia -;nn~u , 
~c;)El1.J~El\IW';J11nt1<ii'lil~U11"1it1'1'1ULULL~a::ia11ii1L:aai1a'Vl'1t1'hi1na1~'1'tl1Un11rneJU~U 'II , 

5. fl11:1Ji.1'1:1J11tlLUn11tl1::Liiuial~LLrj\I (Evaluation of Augments) Lilu 

m111ilfl11:1Ji.1'1:1J11t11 un11-;l1 LL unm11 iL 'Vllil~rn11i" lc;iLlJuT111:1J 1.1':1JL 'Vllili.1':1J i:.ia ~nHm::"l.IB\I , , 
LL1.J1.J 1.1'El1.J r.i El altiin11n1'VI Ulil"151ilfl1t113JL fi EJ1rl1.JL fi l'.J1 nutl1:: L ~'1.1.Uill'V\1 ~1 ~ ru :IJ1 Li sa\I LL~a::~h , ., ., 

ii"lflil"l.I El\! fl11il auwi'a 3J L 'VI Iii i:-1 an1nu -;J1n~ u~c;i ElU~ El\IW';J11nt1<ii'lil ~u 11fi1 Iii El'U lc;i iifl113J , , 'II 

ITT~ruLfi a1it1'1 lc;iac;i1-:Jnufi1m:1J'Vl°1t1 '13.i LL a:: L~L 'Vllilr-rntl1::nau ., , 
n11llilfl113J 1.1'1:1J11n 1 un11~c;i a r.i1-:Jiii-;J11mru1 mc;i13.1LLu1"1.1 El\! Lauua ., 

(Ennis, 1985 : 44) 11ilrJLiLL1J1.J'Yllili.1'El1Jfl1111H13J11tlLUn11~1i1Elr.i1\lii1-;J·11mqJ1ntflEl'fLuaa 

(Cornell critical thinking Test) LLU'U'Yllili.1'El1Jllilfl11111.1'11111tlLUn11~c;iar.i1-:Jiii-;J11mqpm 

flt1fmaaf.1'f1-:Jifulc;ia rnuii.1.1'LLa::iiaLL11u (Ennis and Millman) i\ILL~il fl.~. 1961 -;nn~u 
t~iin11w~u1tl1'utl;"ifuL~aa 6.1 -;Jitn1::ti'-:Jluil 1985 ~'1'1't1-:Ji.~i111nuai'1-:JLLUU'Yllilaau1c;i 
T11111ai:1J11n 1 um1~c;i a r.i1-:Ji-;J11mru1mifu111 2 iu.uu L ~ a1c;ina:1Juflfia 1 u1::<ilu~1-:Jnu 

... • " q .. 

1 m.h::L 'Yl~L 'Yl rJiin111.1'i'1-:J LL'U1.Jllilfl11111.1'11111n 1 um1~~a r.i1-:Jiii-;J11mru1m ., 

"151~tit L~rJ11~1 (2536 : 23) '1~l'i1n11w~u1LLurnrnum1~c;iar.i1-:Jii 
i-;J11mqJ1m ITT'Vl1uum1rJwFutl1::n11~nH1il~ 4 LiluLLuuaarn.humaan~rnu 3 i1Laan 

-;i1u1u 40 ia 1iL1a1n11l'i1LL'UU'YllilHEl1.J 60 u1fi LLU\ILLuuaauLilu 4 c;iau 

lc;)fl11111.1'11111tl L un11W';J11fib1fl1111U1 L ~afi El"l.IB\I LL 'VI a-:Ji El11 ~ Lrn::n11ff\I Lnlil fl113Ja'11111rt 
'II 

l um1ii.1ua fl11:1Jf.1'11111n 1 un11atlua Lrn::T11111ai:1J11n lumn::u-llac;ina-:JLflt1-:J~u , , 
"lfaun-;J nun'Vl-:Jr.f (2547 : 6) L~n111.1'i'1-:JLLUU1'c;in11~c;iar.i1-:Jiii-;J11mqpm 

ITT'Vl1uum1awff'ut11::n11~nH1il~ 5 lc;iuf.1'11-:JLLuui'c;ic;i111n1arnm1~c;i,,,a-:J 1c;iiuLLa:: 

maL'lfaf L~t11.1't11.Ji'lilT11111aim1n 5 ~1u ~a 1.1'1tle11"~" m11::u"liac;ina-:JLflt1-:J~u , , 
,..., ... ti A .... ~ .... 

n11U1Ul'.J n111ilfl1111 LLa::n11 1::L:IJU"l.IEllilna\IL1JEl\llilU 

-;J1n~na11111-;J::L ~'" '1~11n111c;ifl11111.1'11111n 1 un11~c;ia r.i1-:Ji-;J11mru1m ., 

1.1'11111t1~-;J::1c;i lc;i1 u 'VI a1n'VI a1 mt! LL'UU LL~ ~1'Vl1u1 un11i:il aflf-:Jlti:ri:il m~ an 1 in111c;i 
'II 'II 

T111111.1'1:1J11n1 um1~c;i a r.i1-:J iii-;J11mru1 m ~w~u1 LLa::tl1'utl1-:J LLuu1 lil"l.I t1\1"15t11.Jn-;J nun'Vl\I r.f ., , 
.... .... ' d .... .... (2547: 113 - 121) lil111fi1El1.JLL'l.l.1"1.IEl\111ili.1'ULLa::LnaL'lfEl1 LWEli.1'El1.J11ilfl11111.1'11111tl 5 lil1U 

~a fl11111.1'11111tl 1 un111.1'1tle11-:J~\I (Inferences) fl11111.1'11111tl 1 un11c;i1::'Vlunfl-:J-llac;in~\I , 
Lfla-:J~u (Recognition of Assumption) fl113Ji.1'11111rt1un11ii.1ua (Deduction) fl113JITT1111tl 

lum1~T11111 (Interpretation) LLa::T11111a11111n 1un11tl1::djuia1~LLLJ\I (Evaluation of 

Arguments) 
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A ~ A.c::\ tf A tf i=l_J 
3. fl1"'1iilil\Hl13J LL" 'l Al.ii fl B"iil Gl"'lflGl'l iii Gl LLtJlJ B"LGl B"'lLLB fl'Yln 

3.1 A'l1aJMaJ1 l'.1'2.IB\IAB"iilGli'AGl~iilif (Constructivism) 

1au mnL61Jafvh~ (Von Glasersfield, 1989 : 1) mh1n-iT1auLw1i'Ti~if(~i1 Lilu 

'YlfJMn'il a-iT11111i'~ ii·nmnu111-;i1n tli'·1au1 ~~1'Yl t11 LLa::nT'j~nM1~ L~ t11n1mT1;a :cJ v .u QI 

fl113J'V\3J1 ti n11fl11Jfl 11n1::1J1Un11~tlfl113J'VI3J1 ti L Wil11Jflfl a 'YlfJM n fl1111fif'a1-i n-'l'VI ann11 
• • ~ 'II ., .... 

2 "lit! flt! 

fl1111L"li1h 

2. 'VIU1~'ila-in11i'ui' ~a m1tli'ui1 Lrn::n111.h:::u1ath::f(um1rn~-i'V111~LL~hi1."li 
'II 

L vl am1fl'u wui-i~ L ilu-;i1" LL~ Lilum1Lm'VI inm1~-i a-a-iii'tt11. i-;iuii i:.J a Ln~i1u~111111 
Wtlf(Ut!~ (Fosnot, 1996 : 6) mh1i1-i flt!Uf(~i'fl~1a-~ i1LilwnqMljL~r.11nu 

T11111i'ua::n11L1aui'Lilun11u11mt11~t1a1~t1~U;j1U'Yl1'1tli'"11ru1 ~~1'Ylt11 Lrn:::u1uMt1i'Ylm ,, .. ..., ., ' 
i1T11111i' ~a a::1t 1 LLa::hiT11111i'111mh-ih 'YlqMnd~-i a~u1 t1T11111i'i1 Lilui-i-i1T1111ii 

'II 'II ~ 'II 

n11~~u1 Lal Lilut11i!t1 LLa::t1nf(f1-ii1u111t11 ui11Jflfl a t~ t1·a1 ~ t1~an a1'1'Yl1'1 i-iT111 LL a:: 
'II • 

1Y11un1111 cl-1un11L1vu i'm 11'YlqMnilL ilun1::u1un11~ f(11111t1fl1Ufl3JL~~1t1~uLa-i1.'" 
'II ~ • 

n11~ a inUfl113Ji~ LLrJ-1~ L n~iJu rllJfl1111f L~3J~ii mi rl1Jfl113Ji'l. 'V1al~LL~n~1-i LtJ-;i1m~3J 
'II 'II 'II 'II 

L ilun11a-i'1"i1LL 'YI u L 'VI al LLa::f(f1-i 111 L~a'ilti'1T11111-;i'1-i 1~ ti~ f(i'1-iT11111V13J1 t1~1 mfl~a-iii a 
'II 

'Yl1-i1Y11un1111 LLa::n11tl1::iltl1::ua11T11111V1 m ti~ f(f1-ii1u 1~ mhun-;in1111Y11-i i-i fl11 t-l1u 

m1i111i'.i a Lrnn Ltl~ t1ii.T11111~~~-i~L ~u~1 t1 Lrn:: lalL ~u~1 t1 

-;i1nfl113J'V\111tlflt1Uf(~-rfl~1f(~ Wtlf(1tlL~i1 n11L1aui'~13JLLU1fltJUf(~i'fl~1f(~ 
• 'II 

Lilun1::u1un11~Ln~i1u1ui1~L1tm ~L1t1milu~f(i'1-i T1113Ji'Ln~-;i1nT11111i11~wif1::V1i1-i 
'II 'II 'II 'II 

i-i~wrn ~ unuT11111i' T111 m "li1 h~iim.iL~11 ~L1t1ul f('111 f(f1-iT1113Ji't-l1un1::u1un11'Yl1-i 
'II 'II 'II 'II 

A ca.- .clrrt.A tf 

"'11 fl~1"'2.I tl\l LL" 'l RI.ii fl B"iil Gl"'lfl Gl'l iii Gl ... 
-;i1n LL u 1~~~u~1u"ll a-i 'YlqMljfl auf(~1fl~1 a-~~ Luu 11 n~1u~1~ty~-i 

th1n!J-;i1n11t1-i1u"lla-ii!n~~1'Ylt11LLa::i!nn11~nM1 ~a ~u Lwm-;irf (Jean Piaget) "1111«1« 
vt .t .., '"' .d • fl tJ .. LLa:: LaW L1nt1f(n (Lev Vygotsky) "l1111a'L61ftl 61f'1LL1J'1LuU 2 1::Lll'Yl fltl Cognitive 

Construtivism LLa:: SocialconStrutivismi-i ii 11 ti a::L a ti~ i-i if 
1. Cognitive constructivism ii~u~1u111-;i1mm1~~'ilt1'1 Lwm-;irf LLU1~~ 

'ila-i'YlqMnd Ltiu~L1t1milu~ri1-iT11111i' 1~mtlu~a-i'1-iT11111i' 1~t1m1a-ii'.ian1::.Yh Lwm-;in 
~ 'II 'II 'II 'II 'II 

L~ai1ti1~L1t1ut1nn1::~u~1m1ru'Vl1~ria l'IXLn~fl1111"1T~LLrJ'1'Yl1"iJrunn (Cognitive Conflict) cu cu .. ct/ QIQI 
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'Vl1m'it1n-i1Ln~n11L;t1ff:1J~a'Yl1..iiJqiqi1 (Disequilibrium) ~L'it1uc;i'a..ivm1mmffu 1fl1..ia-i'1..i 

'Y11..iiJruru1(Cognitive structuring) L""L-H'1~1111::a-:1J~a (Equilibrium) 1~t1i~m1~~iU:1J 
cu ., " ft ,, 

(Assimilation) L~LLri n11i'u-Ha~a LV11J-;i1ni..iLn~tram -H1Ltllnu1fl1..i a-i'1..i'Y11..iiJqiqi1 LL a:: 

n11tli'rntl~t1ulfl1\la-i'1\l'Yl1\1Uqjqj1 (Accomodation) ~a m1L ~ti:IJ fo.:i 1fl1\lffTI\l'Yl1\IUqjty1 

L~:IJ V11aT111 :1Ji'L~:1Jriii:1J1riaunu-H a:1Ja"li11ITT1 L'VI li -;iun1::i.:i~L'it1uITT:1J11rit11u 1T11..im1.:i 
'II 'II 'II 

'Y11.:iiJruru1 L -H1 ~a-111'V'l a-:iJ~ a 'Vl1a a-1m1rirl-;i::a-i'1..i fl11:iJi'l.'VI1iitu:1J1 °Lc;i' 'Vl1mn~m1~t1u i' 
11141 'U , " " 

.fl .. .J.. 111 .r ..... 
2. Social Constructivism LuU'YlfJMl)'Yl:IJ11n!1U:IJ1'11n nnaa-n 'lJ\l:IJ 

LL u 1~~ri ~1 ~qirli1"tlfi i:1J .Wun'Yl1.:i i.:i Tl :1Jiiu'Ylu1'Yl ITT'1tjj 1un11-W~u1~1u ~'Ylfiutyqi1"11:1J..f ..i 
LLu1~~L~t11nu~nt1111'V'llum1-W~u1~1u'V'l'YlfiiJruru1ria1-;iii-llmhn~Lrlt11nu"li1.:i"lrn..im1 ' ., ... 

' ' 
-W~u1.Yh'it1ni1 Zone of Proximal Development t11~L'it1uaci~hni1 Zone of Proximal 

'II 'II 

development -;i1Lilufi-;i::c;i'a.:i"L~i'um1"1i1m'Vlaalum1L'it1ui' fiL'it1ni1 Scaffolding ua::'h 
'II 

naa-rl' L~tii1~L~tlUffTI\IT111:1Ji1~t1~1U'Yl1\ln11iitlni11-Wuf'Yl1\li\IT1:1Jnumiu Lc;i'LLri L~n nu 
'II 'II ;.I 'II 

m'Vlru ~mLa..i Tl1LLa::L~tlU LU"llru::riL~naciluu1umftJ\li\ITl:IJLLa::1~u1i11:1J (Sociocultural 
'U ., " 'U 

Context) 

.iet Q ...., ca,.. ~A. ' 3.3 't1fl1t!Jfl1'iL"Hl"J<;113JLL\l'JAD1-HIGl'iAGl'HflR 

'YlfJM~n11L1t1u i'~1 mL u1T1 aua-~1T1 ~i a-~ afiu1 t1T11111 L ii1n11L~t1u i'"ll a.:i 
~ 'II 'II 

t d o ._, '} ~ CV ' ti &"d R 
1JTITJaLL~a::TJU 'V'ltl1tl1:1J'Yl'1::U1Tl11:1JL"ll1 L'1Lmnn1JL'Vl~n11m LLa:: 1::a-um1ut'Yl'V'l1JL'VIU:IJ1 

q q 

ffi'1\ILUU1T11..ia-f1\l'Yl1\1Uqjty1 (Cognitive structure) 'Vl1tifiL1t1n--h Schema 1T11..ia-f1\l'Y11\I 

iJ ru ru1d tl1::n auc;l1 tlfl11:1J'V\3J1 r.J'Vl1tif111:1J L -H11-;i L~ r.J1 nu i.:iriih.h::ffun11rnm-;i L UUT111 :IJ ., ... 
L ~aT11111L -H1 l-;i~1afiu1 r.JT11111i'"llt1\11JT1T1a 

'II q 

i.:iiun1::u1un11L~r.Jiti'"llt1\l~L'it1u m1L :aa:IJ fo..i1::V1i1.:i fan111 r.Juan LL a:: 
'II 'II 

fon111r.JL U"ll tl\I ~L'ir.Ju L n~itu~1utl1::a-1'Ylimr ffLLa::na Ln'Y11\IU1:: ff1'Yl a-'i1i'Yl r.J1 :a1Lfl ii 
'II 

n11L 'VI a"ll a..i-H a 11 a-;i1n n11i11 i:Y a-Ltl ~1T11..ia-i'1.:i'Y11..iiJru ru1 L'ir.Jni1 n1::u1ii.n11~ ~ill11 'Vl1n " ,, ., ., " 
Tl11 :IJTl1 ~'Vl1\l"ll tl\I ~L°1 r.J\t La..i fftl~Tl ~ t1\ln1Jtl1"::ff1Jn11rn '11n n11i..i L n ~'1:: L fi~1111:: La..i ff:IJ~ a 

'II ' 

1111::"13..ia-:IJ~ a'ti1 l ~L n~n11t11rntl~ r.Jll.1T11\I ffi'1\l'Yl1\1Ururu1 L1r.Jni1 n1::1J1un11iJ1ul ~ q ... ., 

._,o'}"' ..,_...,ti ft ,A' ""'::I A., L 'Vl:IJ1::trn LLa1'Yl1 L 'VI n11T11~T1::L u ffti~Tla a.:inu 1::ffun11m~1.:i111n"llit. '1~Luun11L 1r.Ju 1 
'II 

a ci1.:iiifl1111V1:1J1 r.J ~L°1r.Juffi'1..i La-°111T111:1Ji'~1it.n1::111un11'Y11..i~~i'Yl r.J1~1 r.J~uLti\I ~L1r.Ju 'ti.i 
'II 'II 'II 

ff1:1J11riiJ1u Lt!~ t1u 1fl1.:i a-i'1..i'Yl1..iiJruru1L~1~ r.Jt11ua-111'V'ln11rnl'i1 l ~Ln~1111:: La..iff:iJ~aitu ... ... q 

~a ff 1111::ri1fl1 \I fff1\l'Yl1\IU ru ru1 L~ :IJL ila..il~ ~ tl\I ii n11iJ1u L iJ ~ r.JU 1 ~a-a~ Tl~ tl\I nu ...... 
tl1::a-um1m:1J1nitu ~L'ir.Ju'1::ffi'1.:iLm 1~~'VI ~n~a a~n a1 1~ t1la..i-;i1Lilit.~ a..iiin11a-au111r.J1 u 

'II 

~ a.:iL1r.JuL Yhi u LL~'1:: Lc;i'-;i1n i.:iLn~tr t1:1JLiluITT'1qi 



d .... "'d ~I .... 0 .... A .f ..... 1 
1. n11L1EJU"H-IL"HJULuUi:.Jn1::'Yl1 fl11111Ln'1"1.l'U.Lu'Vn::~11..1f1T1a n11LlElU '1EJ 

'U'U 'U 'U ' 

iin11mmL~1hhha1~Ln'1n11wfl!u1LLu1f1'11nm!n LL9°im11..1EJm~1n~~Lilun111~iimJa'Yl1'1 
'U 

'Vlii"l~ 
2. T11111f9°i1'16J nnLlf1'1ifu~1ai1"1.IEJ'1~L~EJULEl'1 L'1a1iiiEJ11a~l~i'1..1111 

'U 'U 'U 'U 

L 'VI 1ii111n1..1T11111f'Vl'iElii El 11a~ij El r.iLLa1'11nLL 'VI~" 9°i1'1 6) L °li'U.'11 n Ll1l1W i'1Tl3J i" LL1~ a El 3J 1111..,f '1 
'II 'U 'U 

1h::H1..1m1mL~11111LiluLnm'ti'"li1am1i'1a-u 
.... A . . I I .... ~ J'.f . .., 

3. fl 1111dLLa::fl113.JL if El "1.1El"LL~a::1..1 Tl fl a LL~ n ~ 1 '1 nu 'YI" u "11uEltin1..1 
'II ' 'U 

i'1LL1'1a EJ11"1.lu1..1n1111L ita mh::L wni. LLa::i"~~L~au l~wrn ~u LLa::nmh1.t11iLilw~u;;1u 
'U 'U ... 

m1i~a-ut-;i LLa:: 1iLilu°1iEJ3Ja 1um1Hf1'1LLU1f1'1 L'V11i 
'U 

4. Tl113JL ii1 l-;i-;i::LL~n9°i1'1'11nfl113JL~El l'1aim i'1 LLa::fl113JL~Elij 
i:.ia l'1EJ~1'19°iEln11Hf1'1LLU1fl'1'Vl1Elm1L~EJUi' . 

'U 
A .... AA ' A A ~ .... 

LL U1fl'1fl EJUH~1T1~1 ff~ Lrn1-;i1nm11..11m1n11-;i1nV1 a1 a H1"1.111'n'1'Yl'1fl11111 
'U 'U 

-;i1 n'Yl ti Mij~ ~i 'YI tnm 1fln M1n~11iJ iy cy1ii.a11 LLa::'Yltl Mij 'Yl1'1i'1fl3Jlfl!U m13J:a'1 't!n n11fln M1 . 

Lrn::'t!n~~i'Yl a1 nTlfln M1 L~rnuEJ LL u 1f1 '1TI EJUH'1i'Ti~i H'ii ~i.t1 lt11 m un11i~n11L1aun11 
ffElU i'1~111'1 2 

166745 
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l 1m1 an (Vygotsky, 1989 ti1-in-i l u 1. nTn'itJu fLn~-,i1n ~L'il'.l'U.LU'U.~a-TI-if>n111i' f>11111 
'II 'II 'II 'II 

Li1 h~1l'.J'1'U.LEJ'1 
., ,., 

awn1 ff'U.'U.'Yl"lrn, 2540 : 27) , , 
2. f>11'Yi1~U1~Lil'U.~eJ1'U.1 l'.Jf>11111 H::~nn 

'II 'II 

... 
'U.~~" (Nodding, 1990 ti1-in-i l u 1. 1~£JiiLL1-i11-ihi111£J l mnnf>"!1111"l'J~LLir-i'Yl1-iifnrnn 'U 'U .,., 

lw~'11 a::~1nn11, 2539 : 2) 'Yi1liLn~m11L'1i'11EJ-i 

2. -ihliJLin11af1-i 1f>11-iaf1-i l~3J'Y11-ii1runn 'II ., .. 
... . ., ..... ' 3. m1~1111 ffEl1J'Y1'1~'U.LEl'1 LLa::i.i El'U.11 ITT3J11tl 

'II 

LLni1ru~1 Lu w1::~ iX1 ~h-i 'J ~"mil un1a11"1l a-i 
.. 'II 

1m-im1-i 

uf>"!f>"!aL'i£Juit~£Jinm1~~1-i 6Jnu1~mn~l£J 
• 'II 

., '"" El'U.L~mernLrn::ml.l,:: (Underhill, and 

others 1991 ti1-in-il u L W~'11 1. 'lh::H1Jn11mL~3J 

2. 1f>11-im1-i'Yl1-iiJruru1~iimi .. ., 'II a::~1nn11, 2539 : 2) 

3. f>"!1111au l-,iLLa::LL1-i11-i h111£J L 'U.LiJ'U. vf u~1u 
'II ... ,., 

LeJ'U.L~El1ff'U. (Henderson, 1996 : 6) 

ffn11-IBn l11::H11m1rn1~3J 
'II 

2. iin1::111um1'Yl1-ia~i1ruru1 .. ., 

3. iim1L~El3J 1£J-i1::~i1'1f>11111fL~3JLLa::fi113Jn~aJ 
'II 'II 

1. m1L'i£JufLilun1::111un11"1lt1-in11af1-ifi1111f 
'II 'II 

., ., ... 
1~'U.1W1 1::'11J'Yln"ll (2541 : 15) , 

iil"lt~11iuia11a~i'rni1111LiluLi1u 'J 
'II 

2. m1L'i£Jui'ifuatin11fi1111fL~11 ~-iLiluiJ-,i,Jmnfi'ru 
'II 'II 'II ., 

" " a~"1Ja-in11a11-if>111111 
• 'II 

3. arnun11m ~'ia u'iu'Yl"llti-inTn'itJufLilui-i 
'II 
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'il111'1 2 (~El) 

fl~U1 LL"l.llUJrn (2547 : 90) 1. Tl11lli'LUU~'1fillWIYrl~f1'1"l.IU~1£J'ilULtl'1 
'II • 

2. T111lli'ITT m1n LU~ £JULL1.l a'1LLa::Yr~u1 l ~.,, an'11ll 
'II .r ' 

"l.lul1.lL1aa ') 

3. T111lli'~t1'1t11ian1::u1um1Yr~m11T11'1~i'1'1 
'II 

T111lli'111a1 w;l1uT1T1a LLa::m1i'u-ti.,,~1'1 ') 
'II • 'II ... 

1tllJ'il1 

i'1ifmnmLu1~'il"li1'1~u m1L'iaui'Ln'il;ruhi~n~aLrlt1~L'iauii1an1~lfilu"limrn 
'II 'II 'II 

LLa::1h:: ~un11m1 'Vlli ') L"li1111 Ld aii1an1 al~in1::u1un11Y11'1a~if ty qp t unTl~'il 
n Gtun1a'1"li till a ii1 T111 ~ L "li1 h'Vl1m ~a :lJ 1a'1"li a :lJ a T111 l!TI. 'VI li LLa::T111 lli'L~ :lJ LL~1 ai'1'1 

'II 'II 'II 'II ., ., 
T111ll'Vlll1£J"l.lt1lla T111:1.J1 

'II 'II 

3.4 tJ,-:: tnn'D ihm ·w1 ~ (;l fl mut Gl'ifl Gi!i" if 
irn iia'11nn'Yltp;.fiT1 au~'ili'Tl~i ac;f l~i'uT1113.1 au h mh'1:1.J1ntu1'1n11 

i'Yl £J1~1a'ilf1.l1::n aunuiin11L U'ilffl1'1 t un11~T111:lJ'YltfMD ii1 t ~iin11~1 LL un'YlfJMDTIEIU 

~'ili'Tl~i ac;f L tlu 'VI a1r.JLLu1~'il LL u 1~'il'Ylt"J MljTIBU~'ili'Tl~i~c;f LL~a::LL" 1~'iln ii~:lJllB'1 LLa:: 

"liB'ilna'1LflB'1~ULL'ilnlih'1rlU rnu1Lf11~ (Henriques, 1977: 4) n'411~11.JL~i1 n'il LLa:: 
• 'II 

~i1ll'11u l~1::u£1.,,~1T1 mi'rlfi''Yiunn11~nM1 l~ aTiu1aLLu1 ~ 'ilTI aua'ili'Tl~i ac;f L 'liu 
'II • • 

Contextual Dialectic Empirical Humanistic LUU~U ~1'Vli'lJ'YlfJMDT1t1Ua'ili'f1~iac;fLLlJlJ 

ilUL'ilt1fLLBnfi~ifu Li1um1~1LLunl'ilt1 rnu1LT11~ (Henriques, 1997) ~'1L~~nM1Lrn::,j1Lmn 
'Ylt"JMDT1t1U~'ili'T1~iac;f LUU 4 LLU1~'il 1'ilaYi-;i11m1~:1.JlltM 4 ~1U fia ~1u1.li'"1fty1 

(Philosophical Aspect) ~'ili'Ylr.J1 (Psychological Aspect) ty1mi'Ylm (Epistemic Aspect) 

Lta::m1aau (Pedagogical Aspect) LUU'Vlanm1a1irnLu1~'ilT1BUa'ili'f1~iac;JJ.,, 4 uu1~'ild 
.... ~ ~ .::ii .... ....d .... .::f 
';l'il'il1:lJn11a'i1a'1"l.IB'1U'YllJ1'YlT11 Lta::m1L 'rl:lJ"l.IU"l.ltl'1n11Tl1lJT1lln11L 1£JU 1"l.ltl'1m1£JU 'il'1U 

'II q 'II 'II 

1. LL u 1~ 'ilfl BU~'ili'Tl ~i ac;f LLlJlJn1::lJ1Un11'Yl1'1 ~ll tl'1 L un111.l1::l11a ~a 

"lit1:1.Ja(lnformation processing approach) 
'II 

2. LL u 1~'ilf1 EIU~'ili'Tl~i ~c;f LLlJlJilUL'il t1f LLt1nfi~ (Interactive-Constructivist 

Approach) 
A .... AA fS' A .... 

3. LLU1Tl'ilT1BUa'il1'1'i11~'ilL "15'1Gi''1T1:lJ (Social - Constructivist Approach) 
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4. LLU1fililfltlU.fflili'fl~1ff~LLlJlJL1~fltla (Radical Constructivist Approach) - ' -rnU.1Lfl1ff (Henriques, 1977) ; t1a1 (Yore, 2001 : 4 - 6) ; inu.ma-n1t1 
' 4 A .... .AA .. ~ LLa::flm:: (Shymansky, and others 1998 : 3-6) na11rt.JLLU.1fllilfltlU.fflil1fl'il1fflil rt.J 4 

- ti" ....... .r LLU.1fl'il ff1 Llillil.JU. • 

.... A .... AA f( 

"l.lmrn(lnformation Processing Approach) LLU1fllilfltlU.ff'il1fl'il1fflil LL1JUn1::u1u.n11n1.J 
'II 

a-11a.J 1u.n11tl1::111a1:rniimrn 1 in11Ltl'7t1rn ii aunufl a 11w1Llilaf 1u.n11LLfflil.J1 ~L ~u.111w 
'II 

m1L'1t1u. f n ~11~ an11L'1t1u. fLilu. "lf'ilf11111fi91fi't11.J1u.1 u.an Hm::n1::1.nu.n11tl1::111 a ti a tJ"ll a.J 
'II 'II , 

fltl11W1L'iltlf(Series of Micro-Processors Generates Ideas) 1Lfl11::\{"lia~li!Wa1c;iLv:Jai.t1'ltl 

1na~11il aufirin~ tl.J :1.nnif u. fl1111rtn~ tl.\l"l.I tl-3~1 Iii au V1'ian11~f111119lc;i iu. tc;i [J 1 i'VI amnu. Yl1.J 
'II 'II .. 

m111"1f1~Lilu.mm'ti n11L'1t1u.i'Lilu.n1::u1u.m11::ufl1111i11wu.fL i.Jff1L Viii! 1::w:h'1 L w;in11nt' 
'II • • • 

.-=' A t¥ • .., -Ill ..,..,, :'I .., .... o .., t .., s-d a .,, ...., 
mnlil"l.IU.nau. nrnrnn L'il11J Luu.n11a-11.Jam~m::ITTT1ru"l.la.J11 wnflu.n11anHnt::lil1t11i11 ua:: .. . 

L ilu.a ITT::-;i1nfhni1111"l.I tl.J11U.Mrf LL U.1~1i!UL iai1 ~.J~ii a £i-;i1.Jiif11111 L ilu.t11ut1 ff11111rt11il LL a:: 
• 'II 

a-f1.JLilu.t11Lwia'l~ m1L'1au.j1h1n!Jn11m1V1a.iLilu.m1tl1'u~.JLi'1lV1:Ul~c;i1.Jnufl1111Lii11'1L~11 

fl1111L "li11-;i 1 'VI a.i-;i::fl.\I a £ii111rl1Jfl1111i'L~11"l.I tl.J ~L1t1u. Lrlm~a.\lif U.LUU.';11.J 1 U.1i1111"1f1~ U~Il1 
'II 'II 'II . 

fl1111i'l V1a.iL:Uc;i1.\ln1Jfl1111i''Vl'ia11 t WtlflUL~11 ~L'7t1u.-;i::1111T11111 LLliln~1.JL "li1~1t1nu. LL a:: 
'II 'II 'II 

Ltl~ [JU.LUU.Litl.\1'11'1~iifl1111LUU.tl1um "li1111 LL YIU.~ n11ITT1.\I L "Ji1 h Lnc;iif u.1 U.ff1U.1Jflfla • 
2. LLU.1fililfltlU.ff'ili'fl~1a-~LLU1JaU.LlilafLrnniiw (Interactive-Constructivist 

approach) LL U.1fililfl 8U.fflili'fl~1 ff~LL1JlJaU.L'il ffl LLBniiW 1 "lfm1L 'lfforn ii [JlJL i'1'UL 1fl1YI tl1 

(Ecology) 1i.tn11LLff'il.\l1 ~t ~ U.111Wn11L'1t1u. f mh1~ tl n11L'1t1u. f L UU.tl n i11wu.f~ L nc;iif ua £i1'1 
'II 'II ;.J 

~m rta.\lua::c;iaali!L 1a1 1::V1i1.JT11111i'L~11 th::a-um1nt' -;i1ntl1::a-1ni11~a- 1::uuT111m~a 
'II . 

LLa::uflfla ~u. 6J 1 u.u1um i'11i11u.n1111 Li'1i'1fl11~il1 'ltl ffn11~fl1i11fiV1 a1n'VI a1 a ~.,, a-::nau. 
• 'II 

tl1:: a-un11nt'~11i1nufl1111 L ian1'11i11u.111111"l.I a.\lufl flaif u. n11~c;i iu.T11111ri n~ a'1"l.IB.Jn11 
• 'II 

~f111111i'Vl~n_!1U.L i.Jll1111"1f1~LUU.Lnnt'ti 11 t U.flflui4'U._21U."l.18.\ILL u.1fi1i!UL uu.tl{jia.iwu.lf 

1::V1i1'1 fann1 t1111w~iiT11111 Lilu.-;i1'1rt1.\11i1111"1f1 ~ Lrn::u1tm i.JT111 L .lft.J1illu.n1111 T11111L-ll11 '1 

"l.IEl.\l~L1tJU.'il111LLU1fililflElU.fflili'fl~1ff~LL1Jl.Jau.L'ilElfLLBnflW tJ1::na1J~1tl 2 a1U. ~El fl1111 
'II 

Lii1ha1u.a-11111m:: (Public component) LLa::T111mii1ha1u.uT1T1a (Private Component) • 
fl1111L-ll1 L ';1 ff1U.ff11i11nt.:: L UU.n11fff1.\lfl1111ffi L nlilif md El ~L1 tJU.iitJ n i11wu.fnu tan n1 tl111W 

'II 'II :.I 

LLa::Ufl fl a ~U. fl1111L-ll1 h a1U.1Jfl fl a LUU.n11fff1.Jfl1111'VI 111 afi L nc;i;f u, Ld El ~L1tJU. L~filil 
• • 'II 

w-;i11m1 't11Tl1111 L-ll1 h Llililil1El.\I L fl t11nu1.l{j i11ww6~.Jn ~11 
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A .... A.A 6' A. .... • 0 0 3. LLU1fllilflEIUtWl'';ifllil1ffli'IL"15.\lff.\lfl3J (Social - constructivist Approach) 

LLU1~1ilflEJUfflili'fl~1ayfL i'1i.\lfl3J 'tin11Lmr.rm fium ;a.,,u~u'YI (Context) 'tum1LLfflil'1 'l~L~u 

1l1'YmTn1vu i' mh1~ El nTa1vu i'Lilutl 11i1.1wu1f1::~una11~ LnlilitUB U1'1~ ElL iiB'1Ua:: 
'II 'II :.J • 

~aa1i1L1a1 ibltl~m1~fl111.1lYi111a1n111a1u~"lYii'unTrnB1.1i'ui1Liluuu'Y111.1~"llEJ'1na11 
'II .. • 

3J t u'Yl~u ~U;i1U"llB.\ILL U 1~1ilttL Uit.tfiU'Yl'Yl1'1i.\lfl3JL i.\11il1Uli113Jflntfl1'Yl1.\11illit.li'l'UJ n1'lffi'1'1 a q 

fl113Jf~ LfililitU L U~1Uff1li1'lnt:: n a11~ El LUUn11ai'1.\I fl113JL "li1 L';l'l::~una3J -;11nn11ii 
'II • 

ti 11 i1.1wu1f1::111i1.\1Uflfl a L una1.1111'ia L ui.\lfl3J iinTrn.fitl11 £J 'lfnrnll L it.tl'l::L~U ~iifl113J 
:.J • • 

"lllil LLrj.,,-;iu lYi'Liluu u 'Y111.1~~na1.1 v a1.1i'ui1nnYia" 
• 'II 

4. LLU1~1ilflBUfflili'fl~1ayfLLU1JL1~flEliil (Radical Constructivist Approach) 

LL u 1~1ilfl El ua~i'fl ~1 ayf LL urn 1~ fl El a 't in11L t11 [JUL fi r.ru 't UL i'1"ll B'1 n11ii1.\11U1l1 u't u 

1fl'l.\IITT1.\l"llB'1i'1ii:n1~ (Organism) 'tun1'lLLfflil'1L~L~U1lTVm11L°1£Jui' na11fiB n11L°1tiui' 
'II 'II 

L ilun11~1i1W"il11nt1 nu ~ULB.\I El U1.\l'l::il1i11::1.\I LLa::'lEJUfl EIU L UUn11'WlilllU~UL El\! L yj m.b Ltl ~ 
'II 'II 

&II. d ... A .... .. A .. -

n11~ f1111.1 rinn ~El\! 'lf '1 f1111.1nn ~ El.\l"ll B'1n11~f1111.1w"i111m 1"i11 nfl111.1 aa ~fl a EJ.\l'il a" fl11 llfl Iii 
'II 'II 

~ .d.f'I"' .f"" ,. ti '"" .. "ll EJ.\!Uflflau u 111.11.1EJ.\l'YILuU"il'l.\l"llB.\IUflfla "llit.nun11~f1111.1~111 'l::aunTlnt'lll1Bfl113JL "ll'B • • • 
't UU~U'YI i.\lfl 3J LLiil::l~Uli113J"ll El.\l~U n11ffi'1.\lfl113Ji'Ln~itu 't U~1UUflfl a 

'II . • 

n11'11LLUnLLit.1~~"llEJ.\l'YlflMDflEJUa~i'fl~iayf Luu 4 LLit.1~1il Lilun11 

w-;i11m1 't uL i.\!Lmum fiurnLuua~i1 't uu~U'Yl'Yl1.\11'Ylmm a~f L Yla 'l~L ~ufl111.1u~n'11.\lua: • -=' .... I A .... I A .... A.O. I' I A .cl .... 
ll3J3J El.\l'Yl"l!'lil L ';)ULL~a::LL u 1fl~ LL3J11LL'"1fl~fl E!Uff~'lfl~1ff~ LL~iil::LL u 1fllil';l:3Jiilm~trn:3J3Jll B.\I • • 
LU 'W1:: LL~ U U 1~~flEIUff~i'fl ~iayf tf.,, 4 LLU 1~~n El tj111 tr Lu VI a n:1u"l1 B.\l'Ylf!MDfl E!Uff~i'fltiia-Yi' 
LVliiaunu fiB n11a-i'1.\lft1111i'Lilun1::u1um1~Ln~itu111vhmflfla Luun11.ai'1.\lft111.1L"li1't-;i 

'II • 

LLa:ffi'1.\lft1111V1111v t~un11~ft1111 LLa::L ~a1.1 lv.\ltl1::aun11rn1 ua111w LL 1~aa11~111 a1n111a1 u 
. LLa::'t~~L°1trULlilLifl111lnUfffl1Um'lrn1111li 

'II 'II 

LLJLLU1~~flBUa~i'fl~1aYi'tf.,, 4 LLU1~~-;i::ati111r.r'tYi111an;i1U~U;i1U'i!El.\I 
CU ~ a 

'YlflMDflEIUff~i'fl~iayf L 1115'.iBunu LL'1niianMrn::~1111 El.\!Lu 'W1::~~1.\ITIU t~ r.Jm 'W1:EJ r.i1.\lfl.\I 

'tu~1it."llEJ.\ILiJ1V1111um1L1uui' ITT,;'r.rau'l"ilLLit.1~~flBua~i'fl~iff~LLuuauL~ElfLrnnfiv-l 
'II 'II 

111 't-tl un11,;'liln11L°1uu n11aau ~111111ana~1n11~nM1.ff u~U;i1U 'W'Ylliin11"15 2544 
'II a • 

t~muw1::ati1.\lfl-3m1,;'~nTlL°1vum1trnu'tuna11ai1::m1L°1vun'Ylm~1ff~f 
• 'II 

1'7r111l1m LLTl1~ (2546: 141) na11n-3LLU1~~flEIUfflili'fltl1ff~ 4 LLU1tl~ 

-;i::a U1l1 tJ 'tYiVI an~U;i1U "llB-3'YlflM~fl E!Uff~i'fl~1 ff~L Viii au nu LL~iianMrn::llllll B-3 LU vn:~ 
~ u ~ • 
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~1\ltl'U. li;m Lu vn::a r.l1\IB\l 'l uL'f1w11a\ILU1'VlmtmTn'1r.1u f~nTlL°1r.1ufLL~a::LiJ1V1m r.1 LL'iln~1\I 
'II 'II 

tl'U. i\l~L~n~113J1 LLi1 LL 'U.1fl'i1Tl El'U.Li'ili'TI ~1 Li~ LLU1.Ja'U.L 'ii af LLaniiw LiU1.J Li'U. um1i ~nTn1m.\ • 
m1LiEJ'U.'i113J'Vl«nLi'il1m1~mY1.ffu~mnu v-rn1i~n11"1J 2544 1~muvn::ar.l1\IB\ln11n11i'1 'II ... , 

m1L'1r.1unTnrnu'lun~mn1::i'Ylmfll1Li'ilf ,.f\ld' rnu1LTl1ff (Henriques, 1997 : 4) n~11a-1tl , .. , 
L 111 LL'U.1fl~Tl El'U.Li'ili'Tl~i ffq)LL1.J1JaUL 'ii af LLaniiw LiUlJLi'U. 'U. Li ~L1 [J'U.L n~Tl113J~~'VI «n'Vl'ia 

, 'II 

111 wnfllil''Vl«n'Yl1\li'Ylr.11f111a-'ilf 3:iT1113JfT11111L "ll1 h'Yl1\li'Yl r.11fll1Li'ilf (Scientific Literacy) 
'II 

LLa::i:i~ 'ilitir.1~ ~1 ~ ru~ EJTl113Ji'Tl1111 L "ll1 h'Yll\ll'Yl r.11fll1 ff'ilf 'ii a El~'l'U. 'l i ~L°1rJ'U.ff13J11tl 
., 'II 'II 

a-f1\I a-11ff~" ~1\1 ~ ii n11f\~ a ti1\13:ii'111mru1 m ~a Li11LLa::i'n'1\l L i~~'U.L ~"Tl mTi1 LL a: J .., ,. ,. 1 

· ·tl1: fo"nu"l.I EJ\I ~"~ a-f1\lif 'U.T1 m« n Mm::~n ~11md' a-a~" i EJ\lnu LU1'VI 3J1 r.1"11 EJ\I m1i~n11L'1r.1u • 
m1a-aui'Ylr.11f111a-'ilflua-ri1u~nM1 'i1111~n111i"n1n11L~1::uL1 ~\ILi1tlL~i1 m1i~n11L'1r.1u • • '"iJ ..... .r .. n11fftl'U.3JL 1'V\3J1r.l~\l'U (fi13J1"1J1n11, 2544 : 3) 

1. 'li~L'ir.1m"ll1h'Vl«n'YlqMlj~u~1u "l.IEJUL"ll'il "llmhn~ LLa::1i1111"1J1~ .. ' "11El\11'Yl [J1f111 ff'il1 

2;· .... 1i~L'ir.1ui:i't1nM:: 1 um1~nM1 ~uT1i1 iin1:u1u.m1~~ m1LLni1ruV11 
'II ., 

'I 1-'t.IA ...., 4 LoO ...., ft JQ ft 
3. L 'VI~ L 1r.1u~1::'111unri\ITl1111ffllwu1i LLa:: ~a n1::'Yl 1.J"l.I a \ld'Yl m fll1 a-~1 

'II 

Lm11u1ati LLa:3J1a3JwHa • 
4. 1 i~L'1r.1uii~~i·rm1f111a-'ilf iiT1nt1i113J'11r.11J1111l un11 'l i1'Ylr.11f111a-~f LL a: 

'II • 

L 'YITI 1 u la ti'l un11a-f1\1Li11ff 

ni1il1LL u 1 ~~Tl aii.Li'ili'Ti ~ia-~LLuuauL i;mf uaniiw~1 'l m un11L'1r.1un11a-au 

1 'Yl r.11 fll1 a-~f ff13J11tlU 1 ~L1 [J'U Ltl L'fn11L'1r.1 'U. n 'YI r.11 fll1 Li~f a ti1\I iit11:: ~'Yln-111 w LL a: ii 
'II 'II 'II . 

tl1::~n-~a «nMnt::ITT~ru"l.I El\ILL 'U.1~~Tl El'Uff~i'fl~i ff~LLUUa'U.L 'ii fffoantiw ~ Eln11ffi'1\lfl1111i' ., 'II 

rt1111Lii1h~iia\l~tl1::nau 2 L'f1u Lnmi n11ffi'1\lrt1111L"ll1hL'f1ua-11i11m:: LLiil::n11fff1\I 

fl113J'VI 3J1 [JGf1'U.1.JTITI iii i\I~ 'U. n11i'1n11L1rJ'U.n11ffEl'U.L ~El 1 i ~L°1rJ'U.Ln~n11L'ir.1u f ~\l'l;ii,.f \I 
, 'II 'II . 

ffEJ\I a\lff tl1:n auih13J a ti~1 r.1 n~11~ a 'l i~L'ir.1uiitl nim~'ufnuuT1T1iil ~u li1111Y1 'l i.m11 
'II 'II ~ • 

~Elff11 aihh1r.1 'llnri111 'lu1h::L~u~iiT11111"ll'1LLV\I L~Elffi'1\ITl113JL"ll1h'lirin~EJ\I LLa:: 
'II 

i''1L'1'U. LLiil: 1 i~L'1r.1u L'1~'1'W'111m1 hti~1a\I L ~aa-f1\IT1113J'V\3J1 r.1'linuT11111fT1113JL "ll1 'l'1~ 
'II 'II 

L~L'1r.1ufm 
'II 

n11ffEJWil13J LL 'U.1~~Tl El'U.ff'ili'fl~i ff~LLUUEi'U.L'il af LLaniiw Lfi r.11"1l EJ\lnun11 

'l~~L'ir.1uL"ll1n\IT1113Jf (Access) a\lna~1L ilum1 (Engage) ~111-,i 'liL 'Vl'il~iilLLiil::il1T1113JTI.tl 
'II 'II • 'II 

1 i n11i '1n11L'1r.1un11LiauiiT111m~a11 fo\lim~"ufnu 1::V1i1\I ~iil"ll a\ln11L'1r.1u. f n11L'1r.1u 
'II 

n11fftl'U. LL 'VI ~\ln11L'1r.1u f LLiil:n111.h:: Lij'U.n11Litl'U. n11fftl'U.'i113J LLU 1 ~~iifl1EllJfl a3Jfl1111f 
'II • 'II 

A '°' .cif ... 
LLUU ff1.J ffEllJfl11111LL1JlJLL 'U.::LL'" 1'Yl1\I (Guided) 1\1'11n11L 1[.l'U 1 (Learning Cycle) n11 

'II 'II 
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1H'rntl~ t1u11 hrnf!u (Conceptual Change) Lrn::nTrnf1.J LL u 1~'ilLLU 1tliju~ (Generative 

Approaches) 1w11m::fi 'iLL3JUHn1t1 (Shymansky, and others, 1998 : 3 - 6) lifmh1ii.J 
if ULL'U'U,t1 ltl"lJ el\lnTrnau LLa::i'il1h::H'UnTrn!m1L1t1u i' 'il13J LL u 1~'ilfl EIUH'ili'fl~i '1lLL'U'U 

'II 

aUL'ilfffLLanfiW (Typical Interactive Constructivist Teaching) '11tllif--htl1::nauif1u 
.. .., .r mm1111 'il\IU 

1. m11ifl1111f L~3J"lJa\I ~L1uui111if1 t1 a ti1.J~ui1 
'II 'II 

2. nTnh11-,iiJru'V11 . ... . 
.... A d d 3. n11'Yl1fl1 t1fl113Jfl'ilLrn::'t11\ILaan au 

4. nTI:n111u LL~1tli''Ufl113Jftmj1 ""L -ll1 ltla ti1 Ufl113JfL~3Ja ti1\IL 'Vl3J1::'13J 
'II 'II 'II 

5. m1tl1::LDui:-1af11111i'fl11m-ll1l-,i 
'II 

'11n ~nMm::111111 El\l"lJ El\! LL u 1~ 'il fl EJU'1'ili'fl ~i '1lLL 'IJ'Ua UL'il af LLBnfiw , 
i.Jna11 i_,fiH1irufl11~1u.J l un11i'iln11L1t1un11tfau'il111LLu1~'ilfl autf'ili'fl~i '1l uuu .. 
aUL'ilElfLLBnfiW tJ1::nauif1t1 ii.ffu'ilEJUn11HEIU 6 .ffu'ilEJU limi 

1. m1H111-,i11 l Urlf!UL~ll 
2. n11Hi'1.Jfl11:JJ,Y'ilLLV\l'Yl1\liJruru1 . ... ... 

... 0 3. n11flU'V\1fl1'ilEl'IJ 
4. n11HTI\lfl11:JJL-ll11'1~1UITTITT1nt:: 

5. n11'1f1.Jf11111111mt1~1uuflfla , 
6. n11u1f11111rlt1li 

'II 

111-l'ilu LLn1ah (2541 53 - 54) 1ilna11ii.Jm1i'iln-,in1111m1L'it1u , 
n11'1Bufilil1ua't1D°Wa'11nflqMlj'1f1\lfl113Jfl1113.il'ilt1~L'it1uLB'1 iiLLU1fl1\IH1t1lifi.J9iulud 

1. i:-iarlli!-,i1nn11L'iuurl3.il'ili'uatinuH111wLL1'il~a:JJ "1.la-ln11L'iuwi'L wu" 
'II 'II 'II 

ati1.JL~ t11 LL~ r'J.Jitua tinum1L'it1u i'LLa::tl1::Hum1rnL~:JJ"lla.J~L1t1u i.Jif u T11111~'il Li11'Vlm u 
'II 'II . 'II 

Lrn:: LL 1\1'1'11'1"llu\I ~L'it1u~.Jiianiwa9i ainn11fi ~L'it1uiiiJ 1i i:JJwutfnu utln1tif n11L'iuu i' 1 u 
'II 'II 'II ::.J , 'II 

'Vla1 EJlULL'IJ'IJ L "rlu Lrla 1""~L'iEJUGl'1Ln'il L~ t11nutl1::H'Un11rn9'1'16) i_,f1~L~EJUGl\ILn'il liiJn 
LL'iln9'1\1'11ni.Jfi~HBUi\I hi'"" ~L'iEJUGl\ILn'il ~\li\lfi~L'iEJu 1""fl11:JJHU1'1 ituu tin'Ufl11:JJ'1U 1'1 

'II 'II 'II 'II 

"ll a.J ~L'it1u 'Vl1uif uur.inu i_,,f uii f11111 i:JJwutfnuf111:1Ji' t11::'1u nT'IrnL ~:JJ fil ifL'it1u i':JJ1 Ti uu 
'II 'II 'II 'II 

'V11u '" ~",f u~ HBUif a\li'il '1111Wfl1\ln11L'iEJu i1 ""iifl11:JJ'V\3J1 EJ L Yl flHU'IJ '1U ULL 1\1'1\I hl111a1 u 
'II 'II , 'II 

"ll fl\l~L1EJu LLa::nTrn1uf111nTn1t1uf L "lfu m1'ti1n1 EJ T111:1Jn1::'V\1 EJ amni' Llluifu 
'II , 'II 'II 

2. Hf1\11tlLL'IJ'Un11L'iEJu i' '""~L'iEJu f-,i1ni.JfifLL~1 lt1~i_,fil3.ii' 1ULL'IJ'Ud' 
'II 'II 'II 'II 'II 'II 'II 'II 

'1::fl~1t1nunqMTlnTn'it1u i'fl ti1'1iif11111'Vlm EJ"lJ fl\! a asnLua (Ausubel) fi a 1 ""L'iEJu i'-,i1n i_,fiii 
~ 'II 'II 'II 

1.J1::'1un11rnmri au ltl ~~_,fiL tluL~a.J 11113.i n11L'it1uL~ t11-ll a.Jnun11'1n.Jfl11:JJ'Vlm EJ :JJi.tHa 
'II 1 

3T n '111\Ifl1111'V\ :JJ1 t1'11 n ~_, fililflu 1111a li! L ~ u l'il EJ n11L ~fl :JJ'l::'VI i1.J fl11 :JJf L~ :JJfi u ti1 u 
'II 'II 
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1h::1mnTn1.1.1V11ifil~i'rnL'ii'111:1.1V11.11t1fiai'1.J~u ei1-;i'liiV1'1al1i'l"liT111:1.1V1:1.11t1fiLn~~u ,.f"d 
L ita.J:1.11-;i1nth::aun1·nuL~:1.1~ii a ti iiannwa Iii an11ai'1.JT111:1.1V1:1.11 mf u 

'II 

3. n11ai'1.JT111:1.1V1:1.11 t1 Lilun1::u1un11~c;i a L i'ta.J LL a::~ a.J 'l ~ HL'i t1uiiff1u 
'II 

i1:1.1'l "U.n11ai'1.JT111:1.1V1:1.11 t1 Lrl ai~a111wn11"1J a.Jn11L'it1u i' 'l ~ H'L'it1u l~iitl~ i:1.1wwiinu 
.. 'II "' 

tl11n11n11rnlii1.J ~ V1'1anuu'1a~"U. ~ ~a.Ji~ 'l ~H'L'it1uiiff1wh:1.1'l "U.n11i.Ja:1.1:1.1~;>1u~11-;iaau 
:.J J " J cu .. ""' 

LLa::L ti~ t1'U.LLtla.J '111:1.1~~1~ t1'l ~H'L'it1u l~ '111-;iaau L Yi a~T111 :1.1V1:1.11 mf "U.L "ll1n"U. l~nu 
"' 'II 

tl1::aun11rn"lla.JHL'it1'U.V1'1a Lli cl1L"ll1nu L~ nrnh1 L~i1H'L'it1UL "111haTI1un11rnif'U.6) LL'iicl1 
'II 'II 

L "ll1n'U. LliL~n a1-;iaf1.JT111:1.JVl:IJ1 tl~'U.:1.11 L'Vlli 
4. LL3!i1H'i.'it1'U.ffi'1.J'111:1.JVl:IJ1tlelti1.JfiH'aaui.Jh LL'iiHL'it1ua1-;il1iL~:1.Jh~ 

'II· 'II 'II 

t1a:1.1i'uV11m ~mTll. l~ L i'ta.J-;i1nn11L'it1uL1iL~Lfi t11"11a.JLWt1.JLLTim1ai'1.JT111:1.1V1:1J1 t1 L rhif u LLc;i 

5. H'aau~a.J'tJn l~H'L'it1uii'111:1.1futj'il"lrnuc;ian11L'it1ui'"lla.JHL'it1uLa.J~1t1 
"' 'II 'II 'II 

n11:A'LL'U.::HL'it1'U. 1~ t1n11L'ivui'n11::.J1'U. 1~ t1'liT111:1.1ffiiia til "U.n11af1.Jf\11:1.1V1:1.11 t1 'lli-h 
'II . 'II 'II 'II 

Lilun11a1"U. V11an11w.J LLa1tl1:: Lijuf!11:1.1V1:1.11 vif u {~an1wnTn1.1.1 "U.n11L'it1"U. i' ~n1::~'U. 1 ~ 'II • 

H'L'it1"U.L"ll1l-;ilui.JfiH'L'iuuiitl1::n17rnati1~t1~L'it1ui~an1wn17w.1~Lilu1::uuLLa::lu1in11 
'II 'II 'II 'II 
' aa o ~ ~d 

l1:1.Jfl11:1.JVl:IJ1tlITTVl1U~L1tllUel.J 
'II 

6. n11i~n-;in11:1.1m1L'it1"U.n11aaufl11iY1l"U.anMw.::~'l~Ln~fl1111a11~a • 
7::V1i1.Jn11L'it1ui'LL1J1Jel'U.1l1U (Deductive) LL~::atl111"U. (Inductive) fim'it1"U.i'l'lann11riau 

'II • , 'II 

LLa1'\l 1l'\ an n11 Ltlffn11LLrlUtu'V\1 Vl1m'it1"U. f-;J1m~a.J~1 L ti ltl ff~B.J Lu w1:: L -;i1::-;J.J LLa:: L'itl'U. 
'II .. "' 'II 

-;i1m~a.JLuw1:: V1'1a~1ati1'31ii1.J 6J Ltlffm1ri1.JLiluV1ann11 
'II 

w aa1tll~i1 LL 'U.1~~'1 el'U.ff'ili'fl~1 ff~LL1J1Jfl'U.L'il a-f LLanti-W fiLfi t11"lla.Jn1J , 
n11~nM1 ii\{"U.;>1"U.'11111f1Y1111-;i1 ntli'"lfru1fii1f111 :1.1i'L ilui.Jfi ii ati LLa1 L w t1.J LL'ii n11L'it1u 

41 ., cu cu 

n11aauii-;i~1.h::a.Jfl1 ~H'L'iti"U. i'ui'LLa::L "111 h 'l uan11::'11111 L ilu-;i1" "lJ a.J H'i'~ H'L'iuuLLtl a 
, 'II 'II 'll'll 'II 

'11111V1111 ti"ll a.J '1ULa.J-;i1na111w LL 1~amm1 uuan ti H'L'iti"U.iitl ni11wun ai'1.Jf!1111i'itu-;i1n 
'II ~ 'II 

\{u;>1"U.tl1::aun11rnL~11 ~iiatiLLa1 l u~1 H'L'iu"U. L ~a:1.1 fo.Jnu'11111i'L~11 tli'rntl~ t1'U.LLa::"llt11 t1 
~ 'II 'II 'II 

L iJ"U.1'11.J ai'1.Jn1.Jf\11 :1.1i'l Viii HL'iuu wi'a11ti-;i::i'u an1wLnila a11n1 t1"U.anlii1.J 6J 111 ai'1.J 
'II 'II 

' 
LW1IWU'11111i''ilaa~L 1a1 

'II 'II 

3.6 ~ fiati"il13J LL" 'J Ac;tA rn~a <Ai°A tl~ a Gt' LLUU 5"LC;\ ti.fun nn~ 

l{'U,;)1'U. l11.Jl1{1Milm11LLU 1~~'1 aua'ili'fl &lia~ fi'il1111 l ia aif 'U. i,rn VU'U. ... ~ cu cu 

\{u;>1"U. fii1n11athrn11:1.1i'Ln~~"U.Tl1 u 'l U"ll a.JtJflfla f!1111i'Ln~-;i1 n a11 a.JLLa::a&liJruru1 ... 'U .. cu .,., 
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LUU'YlflMDWYll'\.l.1nT~1HhH Vlm:a'Yl (Piaget) ~1u1nB~ffrf (Vygotsky) L il'itfl113Jj'~u~~" 
111 £J UB n ff3J El" flu ~El~ El ti1ui..1fl3J L Tl'1 n11 L1 £JU rt~ih..1 n i3J w u n1::~ i1'1 tJ fl fl a LL a:: 

'II 'II :.J ' 

ff111WLL1~~ B3J'Yl1.\I i'1fl3J n11£JB3Ji'rnrn::'ibLL u 1~'1flBUff'1i'fl~iff~ 3J1i'11::Lij £JU 1 um1L'7£Ju 

n11ffBU L W£J.\IL YlBBntJ1£JG'11n~~ 1nffi'1'1L d'B~1fl113Ji'l.~ii "J ~~L1£JuLi1 h nn~9l"!IB.\I 
.. 'II 'II 'II 

HL1amB'1'1UITTm1tnb '1.tJ ffi'1'1fl11 :uf"ll B.\I HL1auL B.\I l~ liii111::ib '1. 1..11 inu m1L'7 aun11a-Bu 
'II 'II 'II 

"""'I .,J ..... 
LU1151L'16) (LBmm'1 ~n'1::UU'Yl, 2542 : 32) 

LL u 1~'1fl BUff~i'fl~ia-~ rtnWYl!U1LUU'YlflM~n11L'7£Ju i' it1:u11 m un11 
'II ;.! 'II 

i'1 n11L°1 £JU n11ff But '1aff111 fl1fl iii.~ fl1ff~fu1U 1151 ~LL a:: ff3J1fl3Jfl11 'Yl a1 fl1 ff9lf LL~" 
'II 'II 

ff~i'~m:u'1n1 J.., ffB.\lff:U1fl:U '1.~~nn1'Yl'1a B.\I LLa::Yi1ii ai'1°rl11tJ LLuun111.'fBULLtJtJ~1.\I "J a . 'II 

~13JLLU1fl~flBUff~i'fl~iff~ BBn3J1L~WLLWi11ULUU~finnumh'1LLWi~a1a '111rna::iaiu 
'II 

(Rice and Wilson, 1999 : 28) 

1nn LL u 1f1'1 Lfl B.\I ~u~'1mh1 ITTi £J l~w £n ai3J~nM1i'1n:an,.,-3.1 n11L1£Jun11 
'II 

i' ~13JLLU1~'1flBUff~i'n~iff~LL1J1JflUL'1BfLrnnfiw "l!B.\I rn1Lfl1ff (Henriques, 1997) L~B 
'II 

BntJ1 £Jn11ffBU~1:uLLu1 fl~fl BUff~i'n ~1 ff~LL1J1JflUL ~Bf LLB nfi w ~rh ~" l~i'u fl113J ffU 111 El U1.\I 

3.11n 1wi11111uu J..,111mh::L 'Ylflff~1115B1m1in1BBffL~,.L~a ibrnLrnu~ LLa::ff~i'~m3J'1n1 lu 
' . a 

n11i'1n1::u1un1,.~n M1~ L it'um11.'fBu~1:ufl11m ~Bfl11:uLi1h1 uL1B'1tli'15t1.11fl BUff~i'fl ~ 
"' 

1 "~ ITTi £J l~i'1tl1:: ffun11m1 iL tlu Ltl9!13J1tJ LLtJun11L'7 £Jun111.'fBU ft111.ff u91 aun111'BU 
'II 'II 

,r,HIB'Ufl1"Sfftl\Hl1aJLL'WlflflflB'Uff(;)~ft~!iff<RLm1.Jil'ULIRtl'foBnn,,. 
rnu1Lfl1ff (Henrique~. 1997 : 4) L~LffUB.ffu91au~13JLLU1fl'1flBUff'1i'fl~ 

A ft A ' .:ii •• I .., .J' 1ff'1LLtJ1JBUL'1CldLLBnnn '1.\IU 

i"ri 1 fl1"SU1"S'HlaJ r .... nA...CL~aJ Ltlun11i'1n11nd1:1JL ~B11.\IL11 L"'HL1£Ju 
'II 'II 

LLff~.\111 t WrlflU~ LUUfl11:Uf fl113JL ~El "lJB.\IHL'7au3jBtiL~3JL~a1nrn~B.\1~11::L~auf 11 t unfli! 
'II . 'II 'II 'II 

L~",, a" HL'7£Jua111 Lilufl11:uffl1111 L ,;, h~ a" lii l.'f:uu1cl ~1B Luu" tu nflu~fl a1'1Lfl~au 
'II 'II 'II 

n11nd1111 u.ff u'1 BU dih a 1 i HL°1£JU'11::wit'nn.\lfl113Jf fl113JL ~B"!I B.\1'1ULLa::rh l "'fl1fi1HL~[J'U. 
'II 'II 'I.I'll 'II 

liii' ~1B3jfl11m i1 h L1B"~ ff Bu fl a1'1Lfl~ au 1 utl1:: L~u l'1U1'1 ina-Bwv11m 'Ylflitfl~fl,. 
'II 'II 

ff1m1riit1lt11,fl~ L-rlu m1m:u~1rt13J m,.Liiaum~wun n111"1iia~1" "J m11i"llB'111'1'1 Luu 

i"ri 2 n1'iff~1"A'l1a.tifluu"n1"A'l1aJAtil Ltlun11i'1n11n'13J L~mi'1 
fl113JffUh rl1'Yl1£J3J t UYl~UL~:U"lltl.\IHL1rJu n11n,.,-:ulu.ff u'1Bud Yi11iHL1rJu LiiLL ii.111 Ln'1 

'II 'II 

fl11:Uff'1ia1 Ufl11 :ui'fl113JL i11:a fl11:U L ~BL~3J"ll B.\191U 1nn1,.ffBU ~1m 'YlflUfl~fl11'11111rt 
'II 'II 
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ih'l.tlbrl~ L'rlu nTrn1:1Jfi1ri1:1J m·nnn'il m1'Yl'ilaeh1 n11Lt111'1 n111iraa~1'1 'J n11Li"JJa'1 
v'i-3 Liluiu 

~ d ' 1.11n1 3 n17f'lwvi1A1c;rnu LiJun11i'ilnvn11:1Jfi H'1 LH'i:JJ t ~ H'L'it1u 
'\I 

?11L itun11~Uffl1 Ll11111 'Yl'ila8\I L ~ aa'ilfl11:1JiT'ilLLV\l'Yl1\lfl11:1J~'il ViH'1i.!:IJ t UTiflli.!L~:IJUa:: 
.. '\I 

'ii au"li B "" iv"JJ a-3 H'L'ivu 1n-Hauvi1m 'Ylflilfln11Hau ~fl1H11111ri'll1111 t il~ L 'rlu n11TI1:1J 
'\I '\I 

fi1TI1:1J nTl'Yl'ilaEl'1 n11H111'1 n11;8H11 n11'Yi1lfl1\l\11U n11LLniJru1111 n11L'it1ULL'U1J ., 

i1:1JS'.ia m1afhh1t1 

#"it 4 n17a~1\1~11i.iL'li11,.,h"a11>1'im:: Lilun'1n11:1JH\ILH'i11t~H'L'it1u 
'II 

aiitl11 ti LL a:: H1tlii El~U -wuin?l1L it unTl'Yi1-31Ull1 £.IL una:1JLrn::1::wh-3na11 l'il ti HL'it1uii 
. q q • '\I 

1.Jnim~'utf aiitl11t1 '!Tnri111 1uiJ1::L~u~iifl11:1JiT'ilLLV'1nrn~au fl1LLa::Uflfrn~u') ~ :.I '\I q 

Lflt11-lia-3nun11L'it1uf L ~B t ~H'L'ivu l~'Yi1fl1111L ii1 LvLflt11nuiia~u -wrnLa::iJi'u11 t uTI'fllu.1 ~ 
'II '\I 

Hll1J1m Un~a-3 LLa::an'ilL';lU 1nHtlUVl°18L 'Ylflilfl~fl1H11111TI'l.t1 LULifl.~ L ifu n11TI1:1JT°l1tl1ll 
'\I 'II '\I 

m1aii1h1t1 n11L ii £.IULL~U,1)ij:IJ t '"Tifl!U m1'1.t1LHU8 ~a\11U 
'\I 

i"ff 5 fl1'i6'~1\1~11ll1'1ll1Uff1'Mi1JAAft d'.Jun-;in1111L~Elff'1LH111t~ • 
~L'ivu 'Yi1fl1111L "li11v Hf1-3f111:1J111m v 1 ~nuiia~u -wu Lrn::1n-n11~u 1111fi1'ila'U hrn t ~ H'L'ivu 
'II '\I 

~1111m1 hd!i11a-3~1t1'ilma" 1nHauvi1m 'Ylflilfl~fl1H1:1J11ni.t1lt1til~ L 'rlu nTlL ii vu 
'\I 

LL~U11ij:IJ t U Tifl!i.! fi11Lii £.IUtlUWUtf 
'\I q 

i"ff s iin'1A11i.irlt.11W' Lilun~n11:1J~H"L"1:1Jt~H'L'ivwit1~"~'~L'it1uf 
.. '\I '\I 

lut it uiJ1::Hun11m1vi3-1 1nHau vi1a L 'Ylflilfl~fl1H1:1J11ri'll1 iut ili L 'rlu m1ri1:1Jfi1rn 11. 
'\I 

m1'Yi1 lfl1\l-31u Lilu~u 
LL U 1 ~'ii fl a UH'il i'fl ~1 H~ LL1J lJB UL 'ii af LLB n fiy.Ji{ U 13J1Linut1 \I L'i ti U 

2Tn-t1:1J~n1f1 t u.111:: L 'Ylfl!HVI i':iim111n1 L ~a t~~L'i~ut u 1::iud finm1L'it1u fw~u1'iluLa\lua:: 
.. '\I '\I '\I 

Ln'il Ltl~ vuLLUa-3 lfl1'1Hf1\lfl113.if f111:1J~'il 'Yi1 t ~ *li t1Hu h~11::it1n11Hau'i11:1JLL u 1~'ilflau 
!II .'II 

H'ili'fl ~1 a'~LL1J1JBUL'iluf LLunfivlU n11i'iln11L'it1un11a-aun1m a3JH11::1'Yl t11fll1a''ilf L ~a L ~ 
q 

~L'i vuH11111nHf1-3f111 :JJf~ii a tit u'iluLa-3 LLa::H1:1J11nit1 i.t1ui'ut inuH111-w~ Lilu.'11"~ 
'\I 'II 'II 

~~t1utl1::Hutu~i'iliJ1111uul~ 
'II q 

LtJU'iLfl1H (Henriques, 1997 : 5) na11H1tf1.~i1 1J'Yl1J1'Yl"JJ8\lfl1'il1:1J 
• '\I 

LL u 1~'ilfl auH'ili'fl ~1 H~LLuuau.L'il af LLantivl hil~L iJmLuu~'1L~ :JJ~fli-L ilu~L ~t11-n1rufl av 
'\I 'II ., 



31 

1rnn~L'1attffnfa:: lnh:i LL~ f11ih.J'YIU1'Yl LUU~LL u::ib m~::ihu 1 aft1111 ~::~nn LLri ~L'1auri111 
'I.I 'I.I 'I.I 'I.I 'I.I 

~1fl111 L ~ a~11';) fftlUTl1111 L i1 hLrn::Yi1'Yl1 [Jt"l1111~~"ll tl\I ~L1atta r.i1\IU11U 1a ';1\1 'l-;i 'l i ~L1m.L 'I.I , 'I.I 'I.I 

rl1\11U t"l1~tl\1Vf 911U1Tl1111f"ll El\IUnL1au t~ £Jn11"°1f1 m 'VI a El L i~L°1au rl1t"l1111L i1 \';!~1 a~ULEl\I 
'I.I 'I.I 'I.I 

mnni1~-;J::uanL~El\l~~L'1att~E1\lm1fl.~~1a 
'II· 'I.I 

- ' A ".JJLL11u~n1a ua::t"Jnt:: (Shymansky and others, 1997 : 572) na11ri.:i 

U'YIU1'Yl"ll El\1Tl1"~ fftl\l.~111LLu1~~Tl tlUH~i't"J&ii H9i'LLUUaUL~ af LLElnTIW ~i-iJ'1.~i1fl1" L 'V11Eln1H 
'I.I • 'I.I 

~L°1£Ju 'l i111H1 'l un11~aH11 t"Ji-i~ L~'1a111.J1:: Hun11m ~Hf1\lt"11111-ll~ ua.:i'Yl1'1ir ruru1 'l iLLri "' " .,., 
~L1£J u 'l i ~L1a ULL nil tll'V\1 a~ Tl1111i~ LLU\I 'l un11u1m1 nTlTl1111i'l 'Vlli L i1 '1.iJ il.:i 1Tl1\I ~i'1.:i 
'I.I 'I.I .. 'I.I 'II 

ffl111fL~11'Vl°1EI Li ~L°1aui~i-::Lifou 1fl1"\lfff1\ITl1111fL~11 L 'V13.i L ~ a1.Ji'Uff11~a Li nrn.h::Hun11m 
'I.I 'I.I 'I.I • 

~i~LLU\lnU t"l1LL u::ibn11~ El'lEl\lff1Uff1li11"nt:: 'l iLLri~L1au L ~ Elfff1\1Tl1111L i1 h~rin~El\I 
'I.I 'I.I 'I.I 

i~L-;iu LLa::HUUHU um1rl1.:ifl1111'Vlma t~ £J 'l ~~L1au l~~~ l~i~i-a\I 
• 'I.I 

t ~ [J Hi-1.Ju 'YIU1'YI ITT fl tll"ll El\1Tl1"~ ff El \l,~111LLu1 ~~Tl EIUH~i'Tl &11 H9i'LLUU a UL~ af 
• .. 'I.I 

1. Tl1LUU~LL U::U1°1f1 m 'Via a L i~L°1auLn~n11"L°1£JU i' Vf911U1Tl1111n~ £J 
'I.I 'I.I 'I.I 'I.I 'I.I 

n11"rl1Tl1111L i1 'l-;i~1 £J~ULEl\I 

2. Tl1" 'li~1'W~'Vl°1E1m11~1m 3J L ~ El~1"1';) ffEIUTl1111 L i1 L ';JLLa::Yi1'Yl1 [Jfl1111fl~ 
'I.I 'I.I 

3 .. t"11i~iJ1::Hum1mn11L°1£Juf~'Vla1n'Vla1£J ~Yi1'Yl1at"11111~~ Hi'1.:ifl1111 
'I.I 'I.I 

il~LLU\I 'l iLLri~L1au L ~a 'li~(fou l~iLLnirru'Vl1 Lrn::iin11u1m1n11fl1111il 'Vl1inut"11111fL~11 
'I.I 'I.I .. 'I.I 'I.I 'I.I 

4. · ft1i~iJ1::Hum1mn11!.1£Ju f 'l i~L'1auiin11~ma\la1uITTn11m:: LLa::ii 
'I.I 'I.I 'I.I 

n11"L~i~1El\lff1UUt"!TlL'I • 
LL'" 1~~Tl EIUH~i'~~1 H9i LLUUaUL ~Elf LLEI nfiw L U'\.tLL '\.t 1fl ~~ L '"'\.t~L1au 

'I.I 

Hi'1'1fl1111f t"111mi1h~rin~a" i~L-;iu -;i1nm1iil.Jn~11Yrufnu~u Lrn::ii1t"11111fifu'liii 
'I.I . 'I.I ;.J 'I.I 'I.I 

fl1111'V1111 £J t~an11~-;i11m1 '1.~i~,-a~~1 £J~ULEl\I LL u1~~diiam~tm::111111 a\l~HEl~Tl~El\lnu • 
'V\ann11HE1'\.t ~ii~ ~L1£JttL U'\.tfl!Uana1\I ff11111flU1 liJiJi-:: £Jn~1 i't~ un-;in1111n11L'1au 

'I.I 'I.I • 

mi-Hatt i-::iuth::ri 11flnH1.Lrn::3Tn£J11fln M1 t~ £J Lu v-11:: a r.i1.:i El\I 'l un11i ~ n1i-L1aunTrnau 

i'YI mfl!1 H~f ~"" 'l i ~L1£JttL1au TI'Yl £11fll1H~f~ L \\' un1::u1um1liJanTlHf1.\lft1111f 
• 'I.I 'I.I 'I.I 'I.I 

.,.. A ._, A- ~ 

3.8 1.J't11.J1't111 ihUI L 'Ul\'9113J LL WJ Ac;'! A tn'1• IA"ifl IR"l ~\ft 
"' 

ft A • I A 
1111~u LLa::Tltu.:: (Martin, and others, 1994 : 48) na11ri\IU'YlU1'Yl"llEl\I 
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LLa::'111ilWUl1'Hl"llEl"'il'ULEl" 

3. ~L'iau~E1"nnm1L'iaui' iinmy::.ni'il nmf"H1i111n1ff1m.J~au1l~L~E1 
'II 'II 'II 

..,.cf ., ., I A ,:II . ., t 4 d.., 

4. ~ L 1 a u 'ii El " L "ll 1 11 ii n -;i n 11 ii n 1 1 L 1 a u 1 El a 1 " n 1:: 'ii El 1 El 1 u 
'II 'II 

5. ~L'iau~E1"iim11.h::LiiU'il'U.LEl"d1 ilrY"~ El"W~U1'il'UL El" 'l ~ n11'VIU1El ti 
'II 'II 

3.9 nT"at.h::tihurn1;n11u~1Ac;tAt1"ffGl-i"AG11ffiluuuo"'<ABi'uanrhi 

n111.h::Liiu~an11L'iaun11HE1'U'il1ilLL'U1~'il'1El'UH'ili°Tl&liH~LL1JUaUL'ilEl'f 

LLElnfiw ~ HEl'U.';1::~ El"Vi-;i11m1fi""lfii.'il"l1 El"-li El ila rj El'\.l.n au~ ~1 ~ HEl'U ua::~L'iau~ El"m1"Yf" 
'II 'II 'II 'II 

1 .... "' \'I 1. '111i1HU ';l"llEl"m1auT1E1E1:: L1 
'II 

2. '111il~'ilL ~'UL~il"llEl"~L'iau ii 1 un~nfoa::il t un~U~Tla1'ilLTl~El'U 
'II 

ri El'\.l.n11L'i£J'U.n11HEl'U~ El El:: L d 

3. ~1mil11E1" ~ L7au ~\h-;i::Lfi t11nrn~E1"~-;i::L'~t1uii EJ:: i. lli1" 
'II 

4. fi-;in11i1 (~1tl1il) El::h~mm::tfiJ~';J::'iJEl1J~1rt1il"llEl"~L'iau 
'II 

I .. 

'i::'Vl'l1'101'iL 'iV"01'iif ti" 
1. ~1rt1i1lJ-;i-;iuu11E1"~L'it1u~E1El::h 

' 'II 

2. n-;in11i1n11L'i£J'U.n11a"El'U L~L UU~1rt1il~"na11'1111El hi 

4. ~L'itJ'U.i:Ja"ili:JITTUTl11il~'ilL-li1i1t1nuE1t.i1"h ~L'it1un1a"~'ilfi"El::L1 
'II . 'II 

5. ~L'i£J'U.L~W~U1nnH::m1L'iau~-;i::L'it1u'f LifU nnH::m1rt1il~1rt1il 'II . 'II 

nn1!1-::n1111"LL~U LLa::nnH::n11LLanLU~tl'U'111il~'ilElti1"L1 
.... .. 

1"1a'101'iL 'iV" 01'iif ti" 
1. '111il~'il"ll El" ~L'itJUL~EIL'i£J'U.-;J1JLL~1~ El El:: hLLa::'111il~'ilL ~'\.!. tti;h" 

'II 

-;i1nT111i1~'il ri E1um1L7t1um1a-E1u '1111El hi 
2. i"~-;i::~E1"11 a"1" '1111EJuwnn 'l "'lutJ1::Liiu~a"llE1"~L'iau ~ ern:: h 

'II 

~ Hili:JITTu1::'Vli1"m1 l in1::u1um1~'ilLLa::nnH::~h" 'J L yjEJ~-;i::LLntlty'V11LLa::~u'Vl1~1'ilE1U 
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4.1 0 .... .Q ' A"l13Jif1 A'!!'ll th1"l't1 U1ff1if Gl'i 

1'Ylr.i1ma~fuui1iiu'Yl1J1'YlfiLhflrufl'1~t1 fan i'1LL~ailr.it1~~ iJ-;r;nTima:: .. , 
i'1fl3J3JUMm u 1an L 'Vi11::1'Yl r.i1fl1a~f L iJuLfl~t1'1ii 8fiii1 r.J3JUMrJiifl113..1 a::~11nau1 u . . . . 
iiflntJ11'Vii1~fi~ifu..f..,1m~t1'1"118'1iJ-;i-;Jr.i 4 l$mi t11'V\11 fimjt11ir.i Lfl~t1'1ii'1~3JLLa::r.11i'nM1 , 'II , 

11fl ~a t1~-;i ULfl~t1'1 il1u1 r.Jfl113J a::~nn 1 ui1~ Lrn::n11'ti1'11uu8rnnndi'YI r.i1fl1 a~f 
H a3JHa1unuii~ai'1'1a11ff Lrn::~11a~f~u6J "li1 r.iliLihm11w~u1L'Ylfl1u1a a8 r.i1'13J1n 

1 u 'Yl1'1naunuL 'Ylfl 1u1a finii«1ua1flru3J1nfi-;i:: 1 iiim1~m~1fl'ufl11fl113Ji''Yl1'11'Ylr.11fl1ai1f 
.. 'II 

L ~3..1ifu8r.i1'1L1i'VI r.i~ rf.., $1um1wftlu1'Yli'Vir.11n13Jwtta 1'Yl r.i1fl1 a~f'ti1 l iflu l$w~u11ni1~ , . 
..f ..,fl113Ji1'1fiLiJm 'VI~ Ha fl113Jili1 ai1'1 Hi-1ff n11i1'11Lfl11::i.{1-;i11m 'ti1 lifluii'YlnM::Lhflru . .. 
1 un11LLH1'1'Vl1fl113Ji fl113J a13..111ri l un11LLniJruV11L ~ t1w~u18 r.i1'1LiJu1::uu LLa::dju 

'II .. 

n1::u1um1fi a13..111ri~ a-;ii.!~11-;i a8ul$ 1'YI r.11fl1a~f L tlu 1~U1l113J"11 t1'1 lan ail r.i 1 'Vl1i ;A.., 
'II 

Lllui'1fl3JLL~'1n11L1r.iui ( Knowledge Based Society) 'YlnflU~'1$8'1L$i'un11w~u1$1u 
'II • 

1'Ylr.J1fl1a~f (Scientific Literacy for All) L~t1liiifl113JfT1113..1a13..111mLni1ruvnlfil'1r.ili 
'II .. 

A Q; .Q ~ 

4.2 5'i'i3J1$1GILLa::amtm::L\lft1::'11t>'1"l't1U1ff1ifGl't 

1l113J"Jf'l~ LLa::anMnt::Lu 'Vi1::"118'11'YI r.11fl1 a~f LUuf1113Ji'Yl1'11'Yl r.i1fl1 a~f 
'II 

~'l$m$1r.ifl113J'Vir.J1r.J13J"118'13JUMmim::u1un11'YJ1'1i'Ylr.i1fl1a~f (Scientific Process) , 
l~n11irna1::'V\1fl113..1! (Scientific Inquiry) n11uni1ty'Vl11~mhun11i.Jm~ n11a111-;i 

~11-;iat1u n11~nM1fl'uT1118 r.i1'1Lilu1::uu ;A.., 8~1J1 mrn::~11-;i H81J l$1'YI r.11 fl1 a~f~'1Lilu 
L~8'1~'YlnT1uii~1ui13JL ~ 8 l idi~T1113Ji1'1 l UL :a..,1Lfl11::t{i-;i11mauLilu i{u;nu ii ITT fl ru l un11 . ... .. 
Wft!U1L'Ylfl 1ulaii1~r.it11ir.ii13Jnufl1a'1f~u 6J 

4.3 LU1MaJ1011a'1n1'iil'ln1'iL~u"n1'iaa"~nu1A1aG1.f 

m1wftlu1n11~nM11'Ylmma~fii-;i~n it'uLhflru fi8n11wftlu1 l iiiT1113J , .. 
L ilua1 n a LL a:: iiT1113J at1 ~Tl~ eHnui1 ~-;i1'1"11 B'1 i'1fl3J L 'YI r.i -;)'1n11L1r.iun11at1u1 ~ r.i fl'1'VI r.i u • 
~13JU1U'Yl"11 t1'1"153J"Jm l u 'l'la..,fim ~ti lium1r.iu l$i'um1wftlu18 ci1'1 L~3Jinr.i111'ViLLa::Lilu '1.tl , 
~13Jll113J"l51~ L n'1n11L1 tJU f $1 r.Jfl113J L "Ji1 l-;i ii Tl113J'In1J4'1 LLa:: L ~ U.fl113J ITT fl tlJ"118'11l113J"151~ 

'II .. 

Lrn::i'1LL 1il~ 83.J 713..1..f.., a1m1m ~83.J fo.JT1113..1f~'Vla1n'VI sn r.i 1 i Ln'1LUUT1113..1f LLuu 8'1fl113J 
'II 'II 

iifl113J ai 3..111n l un11-;l '1n11fi-;i::it1~1 LB'1 'ltl «n11ai1'1 a11ff LLa::w~u1mu.111'Vii1 ~ iiT1113..1 
'II , 
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... .... .... tf ... - tf 4.4 ·urnnA,..n1"iL"iEin··nui1A1if1R"i .. 
n11L';au fin mfll1a-<ilf Lilun11L';au f <ila a<il:ai<il L vn1::L iluL~a.:ifi Lfi a1"li 8.:J v v 

nu fann1111"11"1~fiiin11L ti~ £JULLtla.:J<ila B<ilL 1a1 iim1flli!n11L1au TI'Yl £J1fll1 H<ilf~.:i 'lin181J 
v 

LL U 1 ~ ~ L fi £J1rl1J n11W~U 1n11f;n 'lfl L ~ti L<il1£J 3J fl UL Ua.:Jfl 3.1 LL vi.:i fl113.lf LL~:: HB~fl a 8.:Jrl1J 
v 

vn::11".D"iJruriJ~n11f;m.yi LL vi.:J".D"1~ W'Yltiin11".D" 2544 t~ m'I an H<il1LL~::n11L1aun11a-au .,., 1 ,, 

11::i a.:iL ~a3J fo.:iL davn LL u 1~~'VlamLa::n1::1nun11fiLiluITTna i;rn~fla a.:inu:ai<i1111.:i ihl'VI uu 
~ 

Li <il13J f111m 'VI 111::a-11ii a.:iu'iu'Yl i.:1T111~ u 'J a-11111n<il au a-'\.rn.:ii!n L1au<i113JT1113.1nu~ LL a:: 

fl113.1a-uhw~u1n1::u1'\.m11~<i1 m1LL'1'1.:i'V11fl113.1f m1LLntlru'V11 l<i1a'l".D"iim1fi'Vla1n'Vla1a v .. 

eJUff.:J ~a 1. ~i!m1rJUITT3.111m ~a3J fo.:i 8.:J~fl113.1f'Vla1 a 'J i1UL lluT1113.!i'LLuu a.:1~113.1 i.t1 'ltl1' v v v 
m1a-i'1.:i a-11~w~u1fl mn1w:ai<il LLa::~ Lrni'mfl lann113J".D"1~ a rh.:i rT.:i Eu 

~ v 

A AA 4L.r .... ca,... A 

1) L WB1U11'4£Jfl113.J1fl113JITT3.111n nm~:: L11<ilfl!il fltU.ti1'3J v q 

111rJti'13J LLa::~hii.£J3.l'il 8.:J ~L1auLrn:: L ~ a'lf 83.1 LS-13.1~L1au1. ~ w~u1fl1111ff1113.1a-13.111n LL a:: v v v 
'Ylm~::LiL~3J<il13Jtlna111w 

2) L ~a 1. ~Lllu"lim.raiJaunau 1. ~LLfi ~L1ama.:ii1u'1~<il1113J1<i11~1u 
~ ~ , M 

.... ... ., 
W~U1n11LWU1 

v 

4.5.2 an1HlLtU1Arutie'1n1"i-l(;lLLat1.htLii"~a'11nan1'W'1~'1 ., 

1) m11'<ilLLa::n111.h::Liiu~a111na-1nw11'i.:iiiam~m::fiW1~111fia 'li 
inn11tl1::Liiun1::u1um1~<ilfi'li'u'lf auf11111 '1'11111n 'l um1tl~Uii.:11uin an1 wii a.:i ~L1au 'l u 

i1 uii a.:i ~~~<ii LLa::n1::u1un11fili ~~ 1i13J1nni1f111::tl1::Liiu i1~L1aua-13.111n11<il-;i1 fl113.1i' v v v 
a::hliu1.:i 

2) Lllun11tl1::Liiufl113.1a-1m1nii a.:i ~L1au L ~ aiii.11ua~L1au 1 u 
v v 

ff1U t1T111La-13J LLa::ff1u t1T11111::LLnL ii'Vl1alli'utl1.:i L ~a 1 ~ ~L1au liw~u1 a ti1.:i L~3J<il13J 
q v 

in £Jll1W<il13.lfl113J ITT3.111tlfl113J HU 111 LLa::f11111i B.:Jn11'il B.:J LL~ a::Uflfla 
q 

3) Lllum1tl1::Liiu fiLu<il lam a-1 ~ ~L1au L~ii Li1wh3Jl11::Liiu~a.:11u. v 

~.:J'i18.:J<ilU.L8.:JLLa::iia.:iL~BU.i13.1~8.:J L ~ai;f.:irn13.11~~L1au.f-in~1L8.:J L ~a~u 1 U.!ilU.LB.:J H13.111fl v v 
W~U.1<ilU.LB.:JL~ 
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3) Lilum11h::Lii'U fiLtl~ 1an1a-1 ~~L'1t1u l~5h~1whaJ1h::Lii'U~S\11U 
'II 

rY\1"118\l'il'ULEl.\ILLa::"lla.\IL ~aui1aJ~ a-11 L~El ~.\ILH1aJ 1 ~~L'1t1ui~ni1 LEI.\! L ~a~u L U'il'ULEJ-11 a-1aJ11TI 
'II 'II 

w911u1'i\urn-11l~ 

4) "Ji aaJafi,~-;i1nm11h::Lih1.-;i::a-::li au 1 ~L ~ uti\ln1::u1un11L1uu 
'II 

m1a-m.ma::n1111.\ILL~Un11HEl'U"llEl.\l~HEl'U i1H12J11fl'ilElUH'UEl.\lfl112JH12J11fl fl112JHUh 
'II 

LLS::fl11 aJ~ a-11m1"ll a-11 ~L1uuLL~ a::uT1T1a L~V11a lll 

. . "" 'ilElLUEl.\I 

'II , 

5) 1.h::Liii.tfl11aJa-11111Tit1 a-11~L7uu1 un11th t1 le:iun11L'1uwrl.1..l~ 
'II 'II 'II 

L i'ta-11-;i1nn111~ ~a1..l1::Liiu~a L ilun11w-;i11m1 ~a~ Ln~-;i1nn11L'iuu i"ll a-11~ 
'II 'II 

L'iuu L U1l1'Wd12J i-11if un111..l1::Liiu~ an aaJ a-11::n11L'iuu TI'Yl U1 fl1 H'ilf~\11..l1::n BU 'l.!~1 [J 
, 'II 

.1 .. .,. ii • .- .... L .. .... .-
n11u1::L2J'Ufl112J L "111 L';Jn1::U1'Un11'Yl1.\11'Yl tl1fl1 H'i\1 ~a ff2J'C'l'Yl1i'Yl1.\ln11L 1U'U 1'Yl £J1fl1 H'i\1 

L-;J'ilfl~rt1-111'Yl tl1fll1H'ilf i1nH::m1 li~ a-111..l!lmin11Y11\11'Yl t11fl1 H'ilf LLa::T111aJi'u~~"lfau 1 u 

n111..liju~-111u ri1-111ri m f/11 a-c;if n111 c;i1h::Liiu~ a~-11 iin1::u1u n11'ti1 \11 ua £.i1-11Lilu1::uu 

ii.ff u'il au~ L~2J-;i1 nn11n1V1U'il-;J'il3.l-11V12J1 r.i~1u~1-11 6J ~-111..l1::n au~1 t1 f1112JiT111:1.1i1'il , , 'II 
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1~uTrrl 1::r1rrmi (2542 : 1) 'l~~fl11:1JV1:1Jl£.J"llfhrn~un11i<iln11L°7t1ui'lii1 , ,, 

LL~un11 i<iln11L1t1ufV1man..., LL~um1V1'1el 1fl1...,n11~i<i1ii1 Lllua1t1im~nU:an'l!t1L ~a H1. u ,, 
n11tliju~n11frnu 1u11 t1i'7!1 L<i111 t1i'7l1V1it..., L llun11L<il°1t1 :1JnTnrnuel ti1..., ih::uu Lrn::Lllu 

Lfl~el'1iiel~".lht1L~f11~~u1m1i<iln11L°7t1Un11ffelULtlli11<i1tl1::ff.,'J~n11L°7t1ui'LLa::11<i1'Vl:IJ1tl'ilel.,'I ,, ,, , ,, , 
'Vlinff<il1elti1.,'JiitJ1::i'Ylfi"ll1W ,, 

ri1aa 111~11-i'ff (2546 : 110) 'l~~fl11:1JV1:1J1t1"1lel.,'ILL~un11i<i1n11L°7t1urlii...,d ,, 
LL~un11i<iln11L°7t1u f 'VI :1J1 t1n..., n11it1i'7!1V1'1elmi:1Jtl1:: ffun11rn~11::9i a~fi1n11ffelit<ila ti<il ,, , 
111flL°7tlU :IJ1fff1'1LUULL~un11i<i1ihn11:1Jn11L°1t1un11ffelU 1<ilt1ii11<i1tl1::ff.,'J~n1"H1t1u , 
n11fftlU L Uel'V11ff11:: n11n11:1Jn11L°7t1Un11ffelU n11Liieln11L°7tlitn11ffelU LLa::n111<il~f4 
tl1::Lnu~an11L°7t1un11aelu 1 ~ ffel<il fli a...,nu1 <i1r1tl1::a...,~'il el.,'ln11"L°7t1un1laelu 'Vl1ti'1<ilL '\\'" , , 
"11 el.,'l'VI in ff'ill ffll1W'il el.,'! e7L°7t1u 'Vl1el fl11 :IJWi'el :IJ"l.I tl.\I e7L1 tilt LLa::'i11.,'Jrl'lJ.~11i1'1'i.,'11 u fl tl.,'lfl'U ,, ,, ,, 
~..., ~ffelit 'l.9i'i<i1ii1 'I. iLilua1 t1in'l!trnan'l!t1~1"V1u1L ~elV11tl1::i'Ylfi-111w 1 un11.Lit1un11aelu ,, 

'11nfl11:1JV1 :1J1 tl'il el.,'! LL~un11i<ilm1Lit1u fi...,n ~11 ff1tl'l9ii1 LL~un11i<ilmlL1t1ui' ,, . ,, 
Vl:IJ1 ti n'1 fl1iuiu<i1 el'U.'il el.,'! nTH <il°1t1:1Jn11i<iln-;Jn11:1Jn11L°7t1un11ael'U.el ti1.,'1LU'U.1tl1i11:1J ,, 
VI in ff911ffn1::u1un11i <iln11L°7tl'U. i'l ~nu ~L°7tl'U. ~ ~ ffel'U.L <il°7tl :1Jn11'1. i ~1.,'JVI U1 el ti1-3 L U'U.1::'U1J ,, ,, ,, ,, ,, 
LLa::L lJua1 ti in 'l!trna n 'l!t1 L ~ ffel<il fl i el.,'! nu1 Iii ritl1:: ff.,'J ~"11 el.,'! n11L°7tl'U.n11ffel'U. ffll1 W'il el.,'! ~L1t1u , ,, 
Lrn::fl11:1Jwf el:IJ"l.lel.\I h..., L°7 t1u LLa::<i11...,nu~i<i111'1..., 1 u fl el...,fiu ;A.,, LL~un11i<i1n11L°7t1u i'iiii1u ,, 
~1fl'rutl1::n elui1 t1 -;J<i1tl1::a'1~n11t'7t1uf L UelV11 1n-n11i<iln';ln11:1J ;eln11L°7t1u LLa::n11 

~ , ,, 
tJ1::Lij'U.~L°7£.J'U. ,, 

ff°ttun1 ffun1tl1::Lff'i;j (2544. : 72) mh1i1 el'1~tl1::nelU"l.lel-3LL~un11i<ilm1L1t1ui' 
.. .. 41 "' 

f111tll::nelu9i'1t11i1u~1..., ".I i...,d 

. 
"' "' 6. ffeln11L 1r.1un11aelu 

7. n111'<il~atl1::Liiu~a 
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.. ... 
9. Tl11:1JL 'Vlll."l!El-\IH'il11';J 

'II 

10. Han11liLLHll. 'Vl°1E1Ham'iffElll. 

1.h::~M;f 't1EJ-\1~1tla1 LLa::T111'i'il :1Ji.t.nma (2541 : 12 - 13) LiJi.t.nTli'ilfi1 
... 'II "' 

ntrn::La EJ'iln11i'iln-;ind1:1Jn11L'1rmn11ffai.t. 1'il m.t1 rn1n-;ind1:1J L UaV11 -;i'i1tl1::ff-\lfl LLc;ia::ilai.t. , 
-;i1nn1111-\I LLHi.t.n11i 'ii n11L'1£Ji.t. 1:1.11 L ii £.lll.UHi.t.nTli'iln11L1£Ji.t. -r~n :IJ LLlllJ~n1'VI ll.'il 1'il ai1 hJ 

'II 'II 

~-\l'ilEJ:IJL iiEJu l ""ii ~1i.t.tl1::nm.JLLi.'l::Lm1m1Lii £Ji.t.11t1i.'l::La t1'il"ll EJ-\IH1i.t.1.h::nau ~-\lc;i a ltld' 

tiaEJ ~1i.t.1wii'11:1J-\I a1-;i-;i::L ~:1JL~:1J~El~ffEli.t.LLi.'l::i'm1a1~ffEli.t.~1t1 
'II 

3. tf11::Li1~ru L ii EJi.t.U'Ylff'ltl~LLH'il-\1 L ""L ~ui1L UaV11~a-aunu-;i'i11h::1Hfl' "' , , 
'Vl'i El~-\!~~ El-\! n1'l L ""L n 'ilnll ~L1£Ji.t.ii Tl11 :IJ ff:IJ~i.t. lfni.t.El V1-\l l 1 ·. ll1-\l '11'l1 L1£Jnll 't1 ff'ltld' i1 

'II , 

Tl11:1J~'il'l1lJEJEl'il 

4. -;i'iltl'l::ff-\lfl Lii EJi.t.~.,,~~ a-\lm'l l ""Ln'ilif unu ~L'1£Ji.t.Lrla-;iun-;ind1:1Jn1'lL'it1u 
, 'II 

n1'la-au 'ilEJm ii au -;i'iltl'l::a--\lfl'~1 L~n1::V11~111n~1anu1 m1t11in ua::'Vl1T111:1Ji:1J~ulfnu , 
L Ua'V11LLi.'l::n11nd111l1LLi1 l un1111-\ILLHun1'li'iln1'lL'1£Ju i'V1~ai'ilfi1n1'Vlu'iln11ffai.t. LL a:: 

'II 

L ~:IJ L ~ 11V1'imwn ti am iJu11'iltl'l::ff-\lfl n11L'1t1u i'~Tl1'il'VI1.,, 
, 'II 

5. L Ua'V11 L iiau~m~EJ-\l~~EJ-\ln1'l l ""L'iaui' LLi.'l::m11-;i::L ~m&1:1J L1a.,, tiat1'Vl~E1 
'II 

6. n11nd'i:1Jn1'lL'iEJ'U.n1'lffEl'U. L ii amTi.t.il aun1'li'ilrhmd1:1J L ""Ln'iln1'lL'it1u i' 
'II 

~ LLff'il-\1 L ""L ~ ll.ll't1ll1't1"11 El-\!~ ff Elli. ll't1ll1't1"11 El-\! ~L'iE.Ji.t. LLi.'l::nT~ 1 iila'Vl1EI L Ti1EJ-\13'.i m.h::n EJlJn1'liYI 
'II 'II 

n11nd1:1J 'ilt1:1JLLff'il-\l L ~L ~uif uit1 if uffEJ'U. if i.t.ITTtl an"Mnt::"llEl-\ln1'li'iln11nd'i:1Jn1'lL'it1i.t.n1'lffElU , 
-;i:: L iJuif u'il au "11 El-\! n1::u1un1'lL'i au i' ~.,, iiii a-W111'lm1i1 LLHi.t.n1'li'il n11L'i EJi.t. i'~~Tl'l'lL uu 

'II 'II . 
.... .d "'d "' LLH'U.n1'l';J'iln1'lL 'ltl'U.'l'YlL u i.t.n'l::u1un11 

'II 

7. ~a n1'lL1aun11a-a u L ii a u~a ~a'Vl1mTiia-\lii a ~l itl'l::n aun1'li 'ii .... 
A .A CV d ... A ._,Cll 

n11nd'i:1Jn1'lL 'itl'U.n1'li;{El'U. 'Yl-\IHEl"llEl-\IH ff Elli. 'Vl'iEl"llEl-\IHL 'ltl'U.'t1n'l1 E.ln1'l 
'II 'II , 

s. n1'll'il Hatl1:: Liii.t.H a L ii au~a1nn11LLa::LT11a.,,ii a~l irt un1'l'il'l111a-au 

Liiuii a :1Ja V1'1an11tl'l::Liiun1'lL'iau i'"lla-\1 ~L'iau 't'lnif i.t.'il au 'Vl~El't'lntl'l:: Lll'Yl~l irl un1'la-au 'Vl'ia 
'II 'II 'II , , 

.... ,;:I ..,,t. 
LLH'U.n1'l11~ln11L 1r.iui'U.'" 6) 

9. U'U. finHam1'i111-;i i;{EJULLl.'l::ii El LHUEJ LL u::"ll EJ-\1 ~u'1V111L iJu~1u"11 El-\! 
'II 
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HU1'Vl11"'Vl1a H~i.~i'u:iJ au'VI :IJ1 r.r1 ~'Yhn11"'il1"1'1 ~au LL~u n11"i'iln11"L1 r.ru i''1::L ;i r.ruuu fin 
'II 'II 'II 

fl11:1JL~u ~an11"'ild1'1'Vl'1aiim~umLu::~'1::L~H~auit1i.utilun1,-~au'il1:1JLL~un1,-i'il 
'II 

d .,~ 

m1"L1"truiuu 6J 
10. uufin~a'V\lr,m1,-~au LUU~1U~H~auuufiniia:IJa~h.J 6) '11nm1"i'iln11L1tru 

'II 'II 

m1"~auLdm~1'1hm,-~au'il1:1JLL~u a1'1'1::uufinT111:1JW!L1'1 irqi'Vl1 ~an11"L1r.ru~T111Lu1l"ll 
lli'ull1".J L~a.J~fl11"L ~3.JL~:IJ tu LL~Un11"i'iln11"L1tru i'ti''il i.u 'Vl1a ~u 6) ~LUUtb::1r..t"15U1 u 

q 'II 

~ - .., 4 ..... 5.4 tl"C;tB" nTn ti U'IULU'l·rn11',,t;'I fl11'L 'UJ'W'S 
'II 

n11"L ;i r..tmL~un11"i'iln11L1r..twf Lilu.J1ua1~ruar.i1.Jfl.J"lla.Jfl1"H~au L w,-1::Lllu 
~ .., ~~ 

n11L'il1t1:1Jm,.~au~~:1Ju1m ~.J'1::"1htr1~n1,-L1trun1,-~auu1,-a~amm1'il'Vl:1J1t1"1.la.J'Vlin~'il1 
'II q q 'II 

ar.i1.JLLl1'1'1.J 1unTn;itruLL~un11"i'iln11"L1trui' H~au~a...,~mflrnnITT1"'Vlan~'il1"LUULfla.J~u 
'II 'II 'II 

fiau~'1::a.Ji'.im;itru 1fltri'.i~1~uifu'ilau~...,d 
1~u1w,- ,-::ru'Yln"li (2542 : 83 - 136) i.~mh1ti...,.ffu'ilaun1,-L;itruLL~un11i'il q 

.. !.wt., ... .r nTH1"tlU1" L1'il.JU 
'II ... ' 
iiufi 1 n11"fi1'VIU'il'1'i'IU1"::~.J~n11"L1trui' 

q 'II 

L ilun11"n1'Vlu'ili.J~~a.Jn1,-1~HL1r..tuii'Vl1Elu1·n~ ~...,ij,f ...,f111:1Ji' 'Yi'mf:: LLa:: 
'II q 'II 

L'1'ilfl~ '1'il1.h::~.J~m,.L1trui''1::L~:1J1'11n'1'il'Vl:1J1tr"lla.J'Vlan~'il1 '1'illl1::~.J~"lla.J1"11'1'Vl1an~:1J 
q 'II q 'II q q 

ih::~un1,-cl LLa::'1'illl1::~.Jfl1u~1afi-u1m1t11"11'1 n11"L;itru'1'illl1::~.J~n11"L1trui' '1::~a.JL;ir.ru 
q q 'II 

L~fl1"auT1a:1Jwq~n,.,.:1J,f..., 3 ~1ULLa::L;ir..tu1m-n.Jwq~n11:1J '1'illl1::~'1~a-1:1J11ri,j1LLUnL~ 3 
q q 

... ... .r .. 'il1U 'il.JUfleJ 

1. W'Y11lWitr {Cognitive) fl8'1'ilU1::a-.J~n11L1trui'~L UUfl11:1JITT:IJ11tl'Y11.J 
q q 'II 

"" ~ .f A A'I "" H:IJeJ.J 'V\18fl11:1J181Jl LUL U8'V\11"151'V\1"8 LU'Yl{]M!) 

2. 'YlnM:: {Skill) f'la'1'ilU1"::a-.J~n11"L1trui'~L it'um1ll ii,ji~~a.Ja.Ji'.ia.Yh 
q 'II :.J 

3. ~'ilwitr {Affective) fl8'1'illl1::a-.J~n11L1trwf~L UUfltlUi1"1":1J 'Vl1m'1'il 
q 'II q 

"~ 'Vl1aT111:1Jmn1u~'ilL'1) 
'II 

'1'ilU1"::H.J~n11L1trui' LLti.JLUU 2 1::~uf'la 
q 'II 

1. ';)flU1"::H.J~lla1tr'Y11'1 fleJ';)'ilU1::H.J~~LUULU1'Vl:IJ1r..ta1~ru ~li.J'Vll.JL~ , , ~ , 
Ln'ilif unu HL1r..tu 1 um,-L1 trULL~a:: L~a..., 'Vl1mL~a:: LL~um,-i'iln11L1tru i' 

'II 'II 

• I ' 0 
"" • I ,,J..,. ' • I ' 2. '1'ilu1"::H.JflU1'Y11.J fla '1'ilu1::ff.Jfl'Y11Lfl11::mL'ilnaan'11n'1'ilu'l::ff.Jfl q q q 

lla1 tr'Y11.J LUU'1'illl,.::a-.J~ r.i a r..t 1'il trn1'VI u'ilwq~n,.,.:1Ja1~ru~fl1'il'Vl1.J t ~Ln'ilnuHL1r.ru L rla t ~ 
q v 'II 

Ln'iln11"L1trui'a r.i1.JLuuif u'il au'11n'1'ilr.i a tr'1.ll,.,un.J'1'il L'Vlrulla1r..t'Y11.J 1 un11a-au~.Jfl11"i'il 
~ , " .., 
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., . 
Q..o .c::t 0 .... ,ct 

"lJ'U.'YI 2 m,-n1'Vlt1.lilLLt1.'lm,-11c;im,-L ,-£.Jum,-Gffltl. .. ., ... 
1111c;iLui.nna LlJt1.n1,-Yi111,-m1i1 n1,-L1aum,-aflt1. 1 t1.LLHt1. i.f u • 

• .... ll ., ..f 'I "" ., ... 'I ., ... .. ..... 'I i;n,-::ITTflrua:: L,. 11::lilt1.\1Gft1t1.L uaV11 Llil11.\111::fl,-mrna11fl,-urnu 11::Laan L"lrL 'Ylflt1.fl'Vl,.t11tiGft1t1.Llil ., . 
L 'U.m,-ic;i n11n,-,-11n1,-L1rm n1,-Gftl 'U.~.\111::th Li ~L1auu,-,-a111ilth:: Gf '1fim,-L1 E.J'U. i' LLa::11:: L -aia 

'II • • 'II 

m,-L1 [J'U. m,-Gffl ti. L Iii~ .\111:: Gf fllil fl a fl.\! L \U.11:: Gfll n lJ n11n,-,-11~ fi1'VI ti.Iii n1,-i Iii n11 n,-,-11 m,-L1 [I Un Tl 

Gfflt1.1.h::n flU~1 a 

LiiaV11 V1ann1,-1~n1,-~~fl.\ln1,-11:: 1i~L1£.Jt1.L~i'uV1a.\1111m1auL~a.,,i.f u ~ LLa'l ~.,,tu~1u 
'II 

fl'l111i' fl'l111 a1111,-n L11'ilfl ~ Gf1,-::~1fi'ru~::LiJ'l.l.i flfl1111~L ;i au 1 uam~m::an1Lilfl'Vl1 
'II ., • 

Ltl1'V\111[JflLJ1.\liu ~ 11::L;i£.Jt1.LU'U.fl1111L1£.J'1'Vl1mtlt1.ifl ~ nL~ 
.K • .::ii .. dtt .... ..... d 'l .... 2. L Ufl'V\1 fl fl ,-1 aa::L fl ac;i"lJ fl.\! L ,-fl.\l'Yl L"lr1l'iln1,-L ,-aun1,-Gfflt1. L 'Vlu,-,-ac;i111 • 

111nrnnGf1,- c;h,-1L1au 'VIU.\l;fl ~iiflfl,.Lrn::LL~~.\lfl'l111i'c;\1.\I ~ i.t1m'Yi111,-m1li1h::nauli 
'II 'II 'II 

L 'VI m::nu1 mLa::,-::ciu"lJ a.\! ~L1au ~'1 l t1.~1t1.fl'l111 mn~1 a ua::fl'l111nn ~a.\! L V1111:: Gfll 
'II 'II 

.. ..f 1 .... .. ., ... ..f n1 ,.L "lJ mu 'U.fl'V\1 Gf1,-:: 'U.LLHt1.n1,-11 ~n1,-L ,-au,. fl,-11:: L "lJ [I UL Ufl'V\1 Gf1,-:: 
'II 'II 

,-1 [I a:: La [Jc;J~.\J'V\111il L 1l ULLHt1.n1,-ic;im,-L1au i'i;i111~'li fl~ a til 'U.LLHUn1,-ic;in1,-L1au i'nL~ LLtl 
'II 'II 'II 

V11n,-1aa::Laa1i1"1Jfl.\IL dflV11ii111nfl1,-L;i£.Jum v-n::~1im~fl.\IL daV11i.f u ~ 'ti' i.t1u,-1aa::Laa~ 
1 ii.t1'ttlL11 ui.t1u 't11 mLHun1,-ic;in1,-L1au f 'Vl1fli.t1 i.t1u ~ LUUL d'aV11 Gf1,-::"1Jt1.\l'Yln UHU 

'II • 

m,-ic;i n1,-L1 au f LLa n 't 11i n L ~ ll'VI ;:t.,, tl1.\l'Vl1 n L ilurnn ITT1tl1::n aun1,-aflt1.n't ~ 
'II 

A Al • .,,, ..,~ 0 ~ A 0 .... .::ii 3. n11n1,-11n1,-L 1£.1Un11Gffl'U. flfl Gf111'Ym11L1[J'U.,.'Yln1'Vl'U.lil"lJ'U.LWflU1HL1[JU 
'II 'II 

'ttl i.tL i11V1111 aV11fl11c;itl1::Gf'1fin1,-L1r.m ~n1V1 uc;i n11fl an LLuun11n1,-11n11L1aum1aflu ii 
'II • ., .... ti~ .c:il .... .r .... ,ct .... .., t L 'Vlm::a11aac;iflafl.\lnu11c;i 1::H.\lfln11L ,-au,- Ltl.fl'V\1 LLa::a111wLnc;iaa11n11L 1au1c;i1ui;i1.\I ~ 

• 'II 'II 

~.,, L ii u fl 1111a11111f.'l LLa:: 'Yi' n H::"ll fl.\! fnii a a1~wl u n11i ~ nTn1aun11Hfl u ~ii 
'II 

tJ1::i'Yln-Ha n11n1,-11n11L1aun11GfflUfl1,-iianHm::i'1tt Gffl~flafl.\ltllJ1llilth::a.\lfi'm1L1aui' 
..f LLa::L Ufl'V\1 

• 'II 

'tJnn1::u1un11~~1fi'ru Li rllJ~L1£.JU L 'V\111::GflltllJti,-,-11"1r1~Lrn::1 £.l"lJ fl.\! ~L1au L 'V\111::GfllrllJ 
., 'II 'II 

a111wLL 1~afl11lu1,-.,,L1amrn::~ii;i11'1'1 Lrn::L i.iu~L1auLiluITTfi'ru 'II ., 

4. ;fln11L1aun11GfflU 'V\111£.Jtl.\I ~.\l~Liluw1V1u::V11fl;fl~"lhali~L1au 
'II 

a1 m1n w~u1 f11111f 'tin H:: LLa:: L 11'ilfl ~1 i u,-1a Ha c;i11111~tl1::Gf .\I fi m1L1aun11GfflULLa::c;i111 
'II • • 

11c;iV1111£.1"1Jfl.\l'VlanGfi;i,-'t~~ii.,,ifuV11m11ii.,,ifu 111nm,-~nH11ia wui1 ;fltl"j::L11'Yllii1'1 ~ ii 
• 'II J 

tl,-::i'Ylfi"~rn"lha 1 i ~L1£.JuITTm1m1aui'lii1'1 ~ l u1::iu~ LL'ilnlii1.\lnu 
'II 'II 
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" . 
iufi 3 n11rl1VIU'il1TI1'i1Lrn::th::Liiui:.ia 

n111'il Lrn::m11.h::Liiui:.ia i'il Lilufhm1111Gt1~ru~aa'i1LL ·mn a r.il u .. ,, 
.... . " 

'YI niu'il au "11 tl'1 n1::u1u n11i'il n11L°1£J"Un11aau L'111 i" LL'ii Ti au n11L'i £J'Un11aaw;i::L iJ'" • 
n11th:: LiiuL Yl a 'i111-;i aauT11111i'~"U;;1"U"l.I tl'1 ~L°1£J'U 1::l'li1'1n11L'i£Jun11aa"U-;i::Liht ,, .. ,, 
n111h::LiiuL Yl m .. ffmh'1i:.iam1L°1£JULLa::LYla1 ~ ~L'i£Ju '1'1111.J i:.ian11L'i£Ju"l.I tl'1'ilUL iJ"U1::£J:: ".I . ,, 
LLa::L~aiua'ilm1L'i£Jun11aa"Ul u LLliia::11£Ji"lJ1 / 1l1TIL°1£Ju -;i::Lilun111h::LiiuL Ylai'iliui:.ia • 
m1L'i£JuL Yla'i111-;i aau 'l ~LL ii-i'ili1~L'i£Juu11a-;i'i11.h::a'1~n11L°1£J"Ulin1V1'U'ill1 ,, .. 

... ..... ..'1 ..'1 s-
6. '11'Ml'Jvf.l't1Lm.n1.1eN 

6.1 "1"!j~gn1f.11'Mltl'i~L't1ff 
.Qca..o .cl Q_.; .... .t 4 ~ ff 

6.1.1 '11WJv mmnnu~iUOJfl't16't11'1L'itJ'Ml'J't1 u1ft1'11G1'i 

"' 1 ll "' • ll """" .... £ 1WW1 'ii L'Yl£J:: (2540 : 1.J'YITIYl[Jtl) L'ilfln'lf1i:.JaH11Il'YlliLLa::Tl1111"11111tl 

LLnifrul'l1i"lJ11'Ylmfl1a'ilf"lla'1unL'i~wiuii'lirJ11flmflil~ 1 ~lYifun11aauLL1J1JLLniJrul'11 ... .. 
'il1mm1i'Ylmfl1a'ilf L'YIT11ufaaLLa~i""11 n111imLt.i'1mi11i1mh\laamiJ"U 2 mh.1 mi11 • • • 
'Yl'ilfltl\ILYi·fon11aaULL1J1JLLniJruV11'i1111LL 'U 11'1'1 £11fl1 H'ilf L 'YITI 1 Ufa £i Lrn::i'1Tl11 na11Tl11JTl11 ... . . 
lYii'u n11a'ElU'il111fi5j a Tl1 i:.ian11ii £JW1Ji1 i:-1 a i11q'Yl f 'Yl1\lnTH°1rJULLfl::T11111H11111tl1'" ,, ,, 
n11LLnUtyV11"ll tl'1Un L'i £J'U n a11'Yl'il a tl\I H'1ni1un L'i£Jun a 11'111.J A 11 a r.i1\I iiu£J ff1~ ru~ afi ~ .. ,. .. , ., 
1::iu .. 01 

El~fl"j 'il1\lfl'i (2540 : 1.J'Yl~'ilr.iEJ) LYiflmt1~rni11q'Ylf'Yl1\ln11L'i£J'U~"lJ1 
i'Yl £11fl1 H'ilf"ll tl'1 un L'irJU .ff 'Uii'lirJ 11fln 1flU~ 3 ~Lii'un11aa U'il1111U LL1J 1Jn1")L'irJ'U f LL1J1J ,, ,, 
af1\IH11~fl1111f n111imLt.i\lna11i1ar.i1\laamiJu 2 na11 na1l'Yl'ilatl\ILii'11m")HtlU'il111 ,, . . . 
1U LL1J1Jn11L'irJU f LL1J1J af1~ ff11~fl1111f n a 11fl11Jfl 11Lifun11at1U'il111fi ii tlfl1 ~rnn11ii rJ ,, ,, ,,. . ,, ,, 
W1Ji1 i:.lfl i11 Cl'Ylf'Yl1'1n11L°1£Ji.t'il1111U LL1J1Jn11L'i£J'U f LL1J1J af1\I H11~ fl1111f n a11'Yl'ilfl ti\! ff'1 ,, ,, ,, . ,, . 
ni1unL1uuna:ufl1uT111EJE.i1'1~ut1Lhfltuflft'fiii1:~u .01 . . .. 

A""' .cl ca,.. 1 A I 4Gl 6.1.2 '11'Ml'Jv umu'lntJfl'J1&1ft1&11'in 'Mlfl1'ifl~DtJ1'13J'Jv1'imru1m ., 

~'ii u1mLn1 (2543 : u'Yl~'ilr.ia) l.ifi1n111im~a\ln11~i11'"1f11111ITT1111n 
l un11~'ilif ua'1 l "Ui"lJ1i'Yl £J1fl1 H'ilf"ll a\lum'irJu 1::iu.ffui11rn11flmtitl~ 1 n11~'ilif i.ta'1 ,, ,, 
1..h::nauYi1rJn11~'il 5 1.l1::L11'Yl ~a m1~'ilaf1'1ITT1~ n11~~rnr.i1'1ii1v11ru.ty1ru. m1~'il 

1..h::Lii"U~a n11~'ili'iliuh1 LLa::n11fi'ilLLnifrul'l1 lina1'Yl'ilaa\lrt.,,V13J'il 18 iu'il1~ 1'ilmLti'1 .. 
n111i£JaamiJ'U 2 "li1\I ~t1°1i1'1~ 1 Lil"Un11flmt1n1::u1"Um1hm11~ill'U1fl1111ITTm1n 
i1"Um1~'ilifua\ll"U1"1J1i'Ylmfl1a'ilfff1V1i'uum'i£Ju.ff'"i!n£111~m~nt1li 1 "li1\I~ 2 ll1m::u1u ,, 
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nTl~tl'i'm.h\I LLm "1J LLi1-,i1mh\I~ 1 hit i-,i'i\l L 'l.l.ffl::'l.J1'1.1.nTH1£JimTHrn'l.l.1"151i'Yl £.11~1ffYif • 
1~ £.I fffl'l.l.n1::1J1'1.1.n11 L °ll'fl1'1.Jfiltlnu L if fl'Vl1~13J1Y!Cllh:: ff\l~"llfl\l'VI an ffYl1anflf \lwrt\I na3J 

'II • 'II • 

i1 fl U1\I L tlwitm1£J'l.l.i'l.l.irli£J 3J~mflil~ 1 h\I L1£J'l.l.rla £.11 m~'1ti1'l3J'l1"15 1l1fl L1£J'l.I. ii 1 

lln11~mf1 2542 i'1n~n13Jff1irru~nM1,j1'"1'" 60 fl'l.I. 1~£JinGf3JLLurnLu\li'"11iiLlluna3J 
" " \I 'I 

fl11Jfl3J 30 fl'l.I. na3J'Yl~a fl\! 30 flU Lfl~u\lii flli £.IU'l::n fl'l.J~1 £.I (1} LU.J'l.l.n1'lffflU ~ W)-;ij' £Jffi'1\I 
• • 'II 

..¥ CL.o A " ,... ._., 

"ll'l.I. (2) LL'l.J'Yl~fffl'l.J1~fl111Jff13J1'lCl fl113Jfl~ff'l1\lff'l'lfl~1'1.1.1l1M1 (3) LL'l.J1J'Yl~fffl1J1~ 

fl113J ff1m1nn11~111 ffi'1\I ff'l'l~~1'" 1tl111-w (4) LL'l.J'l.J'Yllilirn'l.J1111fl113Jff13J11n L 'l.l.n11~~rn ti1\I 
'II 

Sji-,i11mqp m (5) LLUU'Yl~ Hau1~fl11:1..1 H13J11nm1~~tl1::Liiu1:rn (6) LL'l.J'l.J'Yl~fffl'l.J1 ~ 

fl113Jff13J1'lCln11i~i'l.l.h (7) LL1J'l.J'Yl~fftl'l.J1~fl11:l.lff13J1'lCln11fl~LLnUty'Vl1_ (8) LLU'l.Ji\ILnYI 

-wq&in11:1..1n11~~.ff'l.l.~\I (9) LL'l.J'l.J'Yl~ffu1J1~~~'1.1.1n1'l'Yl1\lff&ii1tyqp (GALT) Han11ii£J'W'l.Ji1 
... 

.... .. I - ... A .... 

1. um1£J'l.l.mrn'Yl~aa\I 1!Han11'Yl~ffu'l.Jfl113JITTm1n~1'!.l.m'lfl~"ll'l.l.ff\I 
• 'II 

1~£J'l13J Lrn::n11~~"1lu\ILLc;ia::tl1::L11'YltY\I 5 1h::L1l'Yl ~a n1'l~~ffi'1'1ff11~ n1'lfl~uti1'1il 
i-,i11mru1m n11fl~tl1::Lii~Ha n11i~iu 1-,i LLa::n11fl~LLni1ru'V11 ri fl'l.l.LLa::'Vla\ln11'Yl111atJ\lii ., ., 

.... d I d.i:t ca,.. £ d I .... A 
2. um 'l£J'l.l.n~ :l.lfl11J~1lLLa::'Yl~ a u\l'Yl:l.I Ha ff1l'l'Ylli'Yl1\ln11L 1£Jµm\ln'l.I. fl tJ 

nal.lff\I nal.lna1\I LLa::na1!~1 ii H an11'Yl~fftl'l.Jfl11:l.lff13J11Cl~1Un1'lfl~.ff Uff\l 1~ £.1113.Jhi 
• 'II • • 'II 

.... .::f I " ,d;a1 Cl.I' J d I .... ,d I 

3. '1.1.m 1£Juna1!Hfl1Ufl1l'Yl3maff3J{]'Ylli'Yl1\lm'lL 1£.1'1.1.~1\lnu fltl na3Jff\I 
• 'II • • 'II 

n a 1ln a1\I Lrn::nal.1~1 iin1'l'Yllil ffu'l.Jfl113JITT3J11Cl~1'1.1.n11fl~ ff\l L ULLc;ia::tl1::L1l'Yl"ll u\I n1'lfl~ hi 
• • 'II 

._, d I ~JCll .... "" d I &# A I 

4. um 'l£J'l.l.na:1..1'Yl~aa\l'Yll.IHaff11q'Ylli'Yl1\ln11L 1£.1'!.l.~1\ln'l.I. flu na3Jff\I 
• • 'II 

na3Jna1\I LLa::nal.1~1 il~a'Yllilfffl'l.Jfl113JITT3J11Cln1'lfl~.ff 'l.l.ff\1~1Un11~~1h::Lii'l.l.~aLLYJnc;i1\I 
• • 'II 

n'"a ti1'1iiitmhtlru'Yl1\I ffti &i~1::i'l.J .o5 LLc;i a ti1'1l1n~11Jfl111J ITTm1n ~1'!.l.m1~~ ffi'1\lm1~ ., 

n11fl~ati1'1iii-,i11mru1m m1iYii'l.l.h LLa::m1fl~LLni1ru'Vl1l3.iLL~nc;i1\lnu ., ., 

5. itm'1£J'l.l.na11fl1Ufl1lLLa::na1l'Yl~rna\I iimm11'Yl~ffuufl113JITT1!11n • • • 
~1'!.l.n11fl~.ff'"H\l l~m111LLa:: L ULLc;ia::1.h::L1l'Yl"llfl\ln11fl~tf_, 5 1h::L11'Yl ~fl m1fl~ffi'1'1ITT'l~ 

'II 

n11~~ a ti1'1iii-,i11ru1m n11fl1111.h::LiiuHa n11fl~i~ i'" 1-,i LLa::n11fl~LLni1ru'Vl1 'Vla\ln11 ., ., . 
I ca,.. I d ca,.. O fl.I AAA "-' 

'Yl ~a u\I LL~ n ~1\1nua£J1\l1l'l.l.£J ITT fl ty 'Yl1\I ff Cl 111'Yl1::~u . 05 

i1'11u\I 'YltJ\liL~M (2545 : 'l.J'Yl~~tia) L~~nM1Han11i~n-,in1111 

n11L'1£Jun11ffau ~ L it'un1::u1un11f1~ a ti1'1iii-,i11mty1ml 'l.l.i"lf1i'Yl m~1 ff~f "W'l.Ji1i!m°1£J'l.I. 

Ln~n11~~ fl ti1'1ili-,i11mru1 mff\lif 'I.I. 1~rn-w'l.Ji1 ri auL1 £J'l.I. itm1£Ju l~ fl:: Lm ULL'l.JU'Yl~ ffuu ., 'II 

n11fl~tJti1'1iii-,i11mru1mLu~£.1 15.38 fl::LL'lrn fl~Ltlui'a£Ja:: 43.94 ua::'V\~'1L1£J'l.l.um1£J'l.l.l~ ., 
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T1::Lmum1fi~mh'1ii1'1Trnuu1m 24.74 Tl::Lmu ~~Lllui'm..1a:: 70.68 :a\l'Vla\IL1£JuL~Tl::uuu ... 
A I adA .I' I id .... O .... A A d .... 

n11Tl~fl[J1\13J1'111ntnnm"\l"l1Ufl£.11\13J\UJITTTIID'Y11\l"rt~'Y11::~1.J.01 ... ,, ... 
"11~1 LTl1al'Vlaj (2548 : tJ'Yl~~tia) l~nH1~fHi11q'Yli'Y11\lm1L1£Ju1'n1 

1'Yl £J1fl1 "lflf LLa::Tl113J~~ a ti1\I ii1'111nttl.11nt L Ua'11::n11L1£JU ntt U1fl1 Rlflf"ll fl\! un L°1UU ... ,, 
1::iu.ffmJ1rn11flnH1tJ-r\ 3 .y\l~i'un11RaULLuuiuL"1::V11T11111f~1r..11\1'11m1L1uui'nu ,, ,, 
nTrnau.y\LiXun11L1auLLtJui111!ia n111imLti\lna11i1ati1\laamilu 2 mi11 mi11'Yl~aa\lfi 

q q • 

1 l~i'um1RaULLtJtJirna-1::V11T11111i'~1£J1\1'11m1L1auf ni:i11'Yl~~a\lf\ 2 '1~1un1·rnauf\ ,, ,, q 

L iXun11L1uuLLuui111ii a ~am11i awu11 T11111~'1 a Ei1'3ii1'111mru1 m"ll a\lum1r..1u f\l~i'u 
v 

n11ffflULLtJ1.Ji13J !ii1 ""n11un L1 [J'U, f\l~i'um1RaULL1.J1.J iu L ff1::'V\1Tl113Jf ~1 £.11\1'11n11L°1U'U. i' ,, ,, ,, 

~ .... .cl .., ~ ca,.,. AiAi d' 
6.1.3 \11WJ'1mmnntJnTn<ID\Hl1aJLLWlflG1flil1UtGl"iAGl1ffGI 

"nruru1 niruru (2542 : un~~tia) l~nH1~an11"au1'Ylmfl1tflflf , .. ..,., .,,. 
A ...... AA C"d d t LI J' #Jf A ' .... -

lfl13JUU1Tl~TlflUfflfl1Tllfl1"1fl'Y13Jlflfl~aR3Jfl'YlD'Y11\ln11L1UU1'YlU1fl1fflfl1"llfl\IUnL1UU 

ifuth::mJflnH1tJ-r\ 5 ~an111iawu11 V1a\lnTrn~aa\lum1r.iur\l~i'unT~Raulfl111LLU1f1'1 
"au"lfli'TI ~1 "~ ii~ a i11 fl'Yl i'Y11\ln11L1 au R-3n11un L1au f\l~i'un11"au1i11 mJn ~a Ei1"3 ii ,, . 
ur.1Lfl~tu'Y11'1ffiiiifi1::iu .05 ... 

'Vlii\lu"lf n1wnn~ (2543 tJ'Yl~~Eia) Ltlun11Lu1arntiuu q 

T11111ITT11Tm lun11~~1::iu""~1un11LLniJruV11'Y11'31'Ylmfl1a-lflf"11a\lunL1auiu3Jna11flnH1 ,, "' 
tJ.y\ 1 f\l~H'un11"au t~ al i"J!'1Tl'1n11111'Yl m~n Rlflf Lmuu~u1in111i1111LL u 1~"" au"lfl~Tl~1 
~11nuunL1auf\l~i'um1"au~111~iiaT11LLlfln~1"nuati1"3iiuu~1~ru'Y11""ft~.y\1::iu .o5 

~ ~ v . 
",, ._.., A- ca.,.£ 41111 

LTIU '1U'Y111\ITI (2546 : 1.J'Y1Tl~£Ja) m1flnH1~a"3Jfl'YlD'Y11\ln11L1t.IU 
LLa::n11~1flati1"3ii1'111mru1m"11a\lum1auiu3Jna11flnH1tJ.y\ 1 f\L1r..1uL~a\l~\ILL1lfl~a11lu ... . 

u1::L 'Ylfl ~1 am1"aULLtJtJa'°iai'1LLa::n11"au1i1111LLu1~~~~T1aua~i'T1~1~11 ~rnm11LT111::~ 
iia~aU11nlJ11 um1auf\L1£JU1"lf1i"3Tl3JflnH1 fl1ffU1LLa::1~UD113J L~fl\I ~\ILL1~~fl2JLU 
u1::L 'Ylfl ~1 an11"auLLtJtJ a'iai,,LLa::n11"au1i1111LLu1~~~~T1 aua~i'T1~1sn11 ii ~a i11q'Yli . 
·,,1\ln1dL;£J~LL'iln<ii1.Jnua ri1'1iiuvITT~rufl1:Cil1J .o 1 LL~:iin11fi91 EJ d1-3ii'1'111rnru1 m LLfln9i1'1 ... ... 

i'flii i!aa~ (2549 : tJ'Y1~'1aa) lirh1im~a\ln11Lu'1r..1rntiau 
T11111f T11111"11111n-Yf tt;i1U 'Y11"31'Yl U1fl1 "lflf LLa::T11111 a11111n l un11~~ mh-3ii L 'V\'1 ~aL 'i-3 ,, ... q 

1LT111::~ m~11"11::n11L1aun'Ylmfl1"~f "11a\lum'1auiu3Jna11flnH1tJ-r\ 1 .y\l~i'un11Rau q ,, 

'1111LLU1 ~~Tl a U "~f Tl~ 1 "~LL 111...1 B UL~ af LL fl nfi y.j n1...1 n11ffflULL1...11...1 i1...1 L ff1::'V\1Tl112Ji' ,, 
~an111i awu11 um1au fl L1aun a 3J R11::n11L'1au TI'Yl £.11 fl1 "lflf f\l~fun11"aU'113J q ,, 
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LL" 1~ ~w1 aua-~i'TI ~i a-~LL'lJ'lJ ~UL~ afaaniiw iifl1111i'T11111 "11111n~u;;1u 'Yl1'1i'YI a1fl1 a-~f ,, .. 
LLa::T11111 a-11111n 'l um1~~ a ti1..1 iiL ~~ i:rn L ~'11Lfl11::~ a-..1ni1~Lii'um1a-amL'lJ'lJff'lJLITT::~1 . ,, . 

... ' d .... o CV AA.cl .... f111111 t1£.J1'13JU£.JITTT1ru'Yl1..1a-n~'Y11::~u .05 ,, ., 
6.2 "1"~hrs1"ii1"1h~mA 

... .... .:I .... .... "" ... ... " 6.2.1 '11WH> m n S'1 nu N niUJ fl't1fi't11'1 L ·rn" '1't1 s1 A1 ft Gt'i 

W1f1 La~ Tl1a ~fl LLa::aL~afLL3J'U ( Fouad-Abd- El - Khalick and 

Lederman, 1998 ) "1i'Yi1n11~m"1n..1iJ,,ia~iiLi1uLfia1-na...,nun11n1a'Yla~m1i'ui'11 t u11~ ,, 
li1111"1f1~"llt1'1i'Ylmfl1a-~f (NOS) l1Jffm111..1LL~u LLa::n111l1 l1h.J nllii'l wffuLiau"11t1"fl1riau ,, ~ ,, 
ih::-;i1n-"i1~·h 11iia ~a fl'li'YI a1fl1 a-~fri au1h::-;i1n11~ii1h:: a-un11m,,1n n11Lrnu ,, ,, 
i'Ylmfl1H~fLfl~t1'1iia~'lmum1iia ~a LLuua-a'lJn111tla1mtJ~ ~aan111LL1.J'lJL~a1~nTri'1.Ji' ,, 
NOS 'Yi1n11Lnu11u1111,J a 11 at~ am1i'1 m~fl1i'YI £.l1fl1 H~fri autl nlliin11a-au ';l1nn11Hau ,, ,, :'I.I 

'lwiuL'iau n11ii Li1Wl13J'l un1111'1LLt:rnnTrnau L 'YIUU'U nn1nvm11a-au 'l u.ffuL'iau LLW11 
H::1rn"1il. LLa::n11L U'U ~t11n 1"1 ~1~ i'u-Un L'i £.JU LL a::~ i'1';11mf u~i111ii afi'Yi1 n11~ tl'lJ ,, 
LL'lJ'lJ Htl'lJ TI13J LL a:: 'l ,.;' i3J!l1Mmn..1fl113J n n i El..1 'l 'Un11~ El'lJLL'lJ'lJ Htl'lJ '113J LLa::nTlti..1if n'1U';li £J ,, 
~1a~..1~iiLi1u~1~ru~am1n1ri'Yla~m1i'ui'11tu11~ NOS lt1Lin11a-au'lu.ffuL'iriu i:rnn11iiv 

., .... ' 'U 

W'Ui1 ~i111iiriiifl1111L-n1 'l,, 'l uinMnt::Tl113J~1~{}J"lltl..1 NOS 'l ui1Ufl113JLU'Ulh::iniiLLa:: ,, ... 
fl113JL ilu11'1"ii'1fl111 NOS ,r a LL~n~1'11::~ i1'1m1i'1 Ln~ LLa::m1a..1ft113J L ~ ULLa::'lJ'YIU1l'l11 tl..1 
f11111~~ LUULan-Uri LLa::f11111~~ Hi'1'1 a-11~'Y11'1i'YI mfl1 a-~f LLa::wui1 ~"au hifi a vii ,, 
n1'lU1Ltl1 NOS L-n1tt1Lin1111..1LLf·l'ULLa::n111l1ltltlnu'111u.ffuL'iriu ~a ~Htl'U L~Ui1 NOS ii ,, :'I.I ,, 

fl113J ITT ~rulta vni1 i:rnim1'Ylif'Yl1..1m'lL'ivu f11111 ti..1 mn 'l um1i~n1'l 'l u.ff uL~vu LLa::..111.1. ~ ., , 
ia'1'Yi1'luLL~a::1uiit1'1111m111n "111~LL~a...,,Ja11a LLa::tl1::a-un11m1un1'la-au NOS "111~ ,, 
m'li111iim::~i1"ft'li1miu Lrn::m~m111"LLi:-mm1'l-NL1fn 'l um'la-au ,, 

A QJ .:I ..,, ') A I ~.:.., 
6.2.2 "1"'1';1 mn S'1 nu~'113Jft1a.t1'in '"n1'i~it a s1'13J'1';l1'inuu1m ., . 

......... 
'Yl11fl..1~U (Tarkington, 1989) li'Yi1n11iiriLfiv1nun11wY11u1'YinH:: 

fl113J~~i,,11mru1m "llt1..1-Um'ivmn1~ 7 t~ri'liin-n11i1111u1LL'lJU Paideia ~..1tl1::naui1v ... 
m'l Critical Thinking Test, Level X i:rnn11iiriwui1-Um'iriuna11'Yiiift1111ITT1111n~1l~ , 
fl:: LL 'I.I. UL u~ a'Yin M::ft1111~~i1111mru1 m H..1 ni1-Un L'i EJ'U n a 11fi iifl1111 a'13J11'1U1Un a1..1 Lrn:: ., ,, , 
H..1 LLa::-U m'iriu ~ ru..1 Li fl:: LL'" 'I.I.Lu~ ri'Yin M::fl1111~~1,,11mru1 nl.H..1 ni1-Um'iau"lf1 [J a ti1..1 ii 
'U QI ., cu 

-Um'1~ru t~viifl1liL'iawnn-n11~,,::ei1u1vfl1111H::~1n'lum1i1111u1 ~...,,,::"li1ria-uuHwu 
., 'U v • 

'l um1w~u 1'YinM::f11111~~i,,11mru1 m LLa::m1i11111.1. 1 LL~ a::fl~" fi a..1"1i1 a 'l ,.;'fl1ii'Yin M::~1" ') ... ,, 
LiLLri'YinM::m1tl1::LDu nnM::n1'li~1::uu LLa::'YinM::n11~..1~1n111 Li1u-Um'ivu'YiliL,J1i111 
m1i113JU1 Lii'utl1::a-'lJm1mLfi mn'lJn11ei1ULLa::n11aiitl11 [J~..1';1::°1i1 [J 'l ,.;'L ,J1 h L d'm.ni"lf1ii 
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L'itl'U.L ~3J;t'U. i:h ti 1 ~ i:rnnTn'it1'U.~1'U.n11Lii tl'U.~;t" iiil.it1n11L'iEJ'U.LLa::m1ri1'11'U. ~~it" LL a:: 

ir'1"1i1 m ~3Jfl113Ji'1 hi~-;i::t1 aaJf'IJfl113J~'ilL ~-u.-;i1nitm'it1'U.fl'U.~'U. 'J 
L°lfWLWfff'Yl (Shepherd, 1998 : 779 - A) '~flm~nm1li11.JLLU'Un1'!~'ilaci1'1ii 

'II 

1-;i11nu111m 1 um1LLniJru'V11 l-u.1"151an'1La'1aJ1h::ITT.Jm1rn~1'il"1JB'1~L'it1um1'il 4 Lrn::m1'il 5 
.. .. 'II .. 

~'1LLU'1LU'U.n~3J'Yl'ilaB'1 20 fl'U. n~3Jfl1Ufl3J 15 "" ~1L il.um11it11lilt1Li11.JLL'IJ'Un11~'i1B£h'1 , , , 'II 

ii1-;i11mru1 nt "1J Cl'1LLfl3J L 'lJ a tfoa::ffLL'il'U.~ a LL niJ Ill'Vl11'U.1"151 ffi°1'1 LH13J1.J1::ff'Un11rn:a1'il LLa1 .. .. 
l'ilfl113J a'13J11t11 'U.n11~'il El ci1'1ii1-;i11ru,ru1 nmnEJU L fi tl'Ufl'U. 1::'Vli1'1fi am'it1'U. LLa::'V\a'1L'it1'\.L ., 

Lfl~B'1ila~li'lun111it1 ~a LL'IJ'IJ'Yl'ila'Cl'IJ Cornell Critical Thinking Test (CCTI) mm111it1 
• • t • ll=i .... A. I dA ~ .r t I 

wu11 na 3J'YI 'ii a B'13J'YI n-et::n11fl'il a t11'13J1';111mru1nLLw3J H'1"1J'U.n11na3Jfl1'1Jfl3J LLa::';J1n 
, . .. 'II • , 

n11i'1 rn 'ii LL a:: iaJ111 Hrn~L'i t1w.n aun11 L1 t1 un11aa "~l i1iJ LLuun11LLniJ ruV11LL'IJ'IJL'VI1i 
'II 'II .. 

aJ1nni1n11L'it1-u.n11aauLLU'IJ L riTYY'1 L ~ "i11iJ Lmui'1n ~11 ii1h::i'Yl i111w l-u.n11wf1!u1nnH:: 
'II 

m1~'i1ar.i1'1ii1';)11ULW1nt LLa::iinfl'U.fl~L'U.n11A'il~~~Eln11LLnUil.l'Vl1 .. .. 
Qi. Q; .:I _, A -., AA ~ 

6.2.3 '11'Wl,, ti Ln ll'l TI'lJ TI1i-ff B"Gl13J LL 1" 'JR~ f'l B"ff Gli-f'l Gl'lff Gl 

f1Cl'U.11'ili! (Conrad, 1996 : 1~8 - A) l~ihm11ia~'1'Yl'ilaB'1nuum'it1u 
Ln'l'il 5 ~l~fum1aau'i1111LL'U.1~'ilflCJ'U.ff'ilffl&11a'ii L~awf1!u1n1::u1un11'Yl1'11'Ylt11fl1fflilf 
wui1~L'it1'\.Liinm~:: l un11~1i11 Lfl11::~ ~'ii ai'1'1a11f1 ';J1n1in·11flnM1 a ci1'1aa-1::-;i1n 

'II 

n11i'1Ln'il a-111';1 i'1f°i1t113J ~'U.'V\1 L1.J~t1ULL1.Ja'1f1113Ji' 1'ilEJ~L1t1ULLff'il'1fl113JffUh ~"~'i 
'U 'II . 

,::Ill ... Q.Qi A ft 
L 1EJUWl13J1tin11'Yl1'11'Yl tl1fllff'il1 

'II 

uaaafl (Bullock, 1996 : 611 - A) h1flnH1L~aiJ1::LiiuiJ1::i'Yli111w ~rn"1JB'1 
'II 

n11ffB U'i113J 'YI{) H~ n11L1t1u i''il13J LL 'U. 1 ~'ii fl a Uff'il f fl ~1ff'ii"1J8'1 fl'lfl m'il fl1ffIiiflU1::iu 
~ 'II ~ 

iJ1::t13JflnH1 LLa::L';J'ilfl~"1Ja'1~L'it1u~ii~a1"151flm'ilfl1alilf ~an11fln~nwui1 ~L1au,ifu 
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