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nT'j'il.1 LGf'iH.lLElnGf11LL~::>'I1'ib1~r.J~b~miJ El>'Inu n11bm r.JUb.yjr.JU"11111,rn1l Gf11111f:)
'11

Yr'ib;J1'ib'Yl1>'11'Ylr.J1,nGf~f bb~::"1111Gf11111f:)1'ibn11~~ Elrl1>'1ih'VI~~~ bi>'l1b"11::~ n ~1IGf11::
•• q q

n11b1 r.J'ib'n'Yl r.J1~1 Gf~f 'lJEl>'Iirnb1 r.J'ib.ff'ibiJ1lr.J11~n H1iJ~ 1 ~i.~1U n11GfEl'ib~1 lIbb'ib1 ~ ~
'11

"el'ibGf~1n~11 Gf~bbUU~'ibL~eJfmln.yj~nun11GfeJ'ibLLUU;U LGf1::'VI1"11111 ~1~r.JU1 bGf'ibeJ~liJeJ
'11 '11

t1flru~eJi.Uit
•..

.... •..

1. bElnGf11'Ylbnm'lJEl>'l

1.1 LL'ib1~~"m.l.Gf~1n~1Gf~LbUU~'ibb~eJfLLEln.yj~

•... ,l' A fj'
1.4 "11111 "1111Gf11111f:)'t'l'ib~1'ib'Yl1>'11'Ylr.J1mGf~1

'11 ••

1.5 "1111 Gf11111f:)1'ibn11~~Elrl1>'1ih'VI~~~b.:a>'l1bm1::~
q, ,

2. >'I1'ib1..ijr.JfhnmiJEl>'l

3. n1ElUbL'ib1~~1'ibn111~r.J

..::1.:1 l}.I

1. mntlfl'l"f1l.nU'JlIth1

1.1 LL,"'J~C;)~il'"tlfGl~nii~tlfGfLL1.J1.J5"L(;lt)'fLLt:mnw

1.1.1 A'J1aJMaJ1Ullth'Ail"tlfGl-i'nGi~tlfGf(Constructivism)

bL'ib1~~"El'ibGf~1n~1 Gf~ rr>'lhhJ11nD"hiin11n1'V1'ib~ hr,h~'t'lrf1nH1 i. 'Ylr.J

Elrl1>'1bU'ib'Yl1>'1n11ii bW r.J>'Ill>'l"lfr.J.:a1m"lf1 (2537 : 3) ~i.~Lir.JmL'ib1~~" El'ibGf~1n~1Gf~11'Yl'lHlj
•••• A I Q.oO Q.,I fj' A ~ I A A •••••• fj'Q.,I

Gf11>'1bGf111~eJ"lfr.JEl'ib'ib~Gf1l'Yl1m"lf(2540 : 9) b1r.Jn111Hmn1111'ibr.J1I bb~::Gf'ib'Yl1Gf'ib'ib'Yl"lWq q q q

(2540 : 25) b1r.Jn11 ibii~iir.J1I ~>'ILbU~11 Gf11>'1bLU~>'Irh ~1>'1nu,hi1 Construct ~>'IbiJ'ib

,hn1r.J1bbu~11 to build I to devise ~111f11bbu~1'ibNew Wood Dictionary 'VI1I1r.Ji1>'1'Yl'lHlj

~b,r'ib"1111a-1flru"lJeJ>'I~b1r.J'ibl'ib;J1'ib::bU'ibn11Gf11>'1"11111111'ib'Yl{ 1~ii't'l1'V111 (2542: 180)at Cl)"" cu

1"'''1111'V1111r.J"lJEl>'If1111"El'ibGf~fn ~1 Gf~11bU'ib'Yl'lHl1 Gf11>'1"1111n'VI3.it~r.J~Lir.J'ibbEl>'l~ '11 '11

1eJ'ibm1b6]}'eJf~~ (Van Glasersfield, 1989 : 1) n~11i1>'1"eJ'ibGf~1n~1Gf~11

bU'ib'Yl'lHlj"lJEl>'l"1111~~ ii11n!1'ib1l1lil1nU1"lfqJ1 ~ ~1'Yl r.J1 bb~::n11~nH1~ b~ r.J1nun11;El

"1111'V1111r.Jn11"lU" 1In1::U1'ibn11;El"1111'V1111r.J1'ib.,r1U""~ 'Yl'lHl1"lJEl>'l"11111rl'er1>'1i1>'1'V1~nn11q q ~ '11

•.. '"
2 "lJeJ"El
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1. W.n:lj'n:iJl~Ln~Pillnnl111J1L ~ £h1acll>'1L~tJl LL~Luunl1ff11>'1ifu t~ tJ
'11 '11

1JTlTl~~iiTlll:IJ1 Tlll:IJL-nlLIiJ
, '11

2. 'VI,rl~"lla>'lnl111J1 ~a nl1tl11Jil LL~:;nl1tl1:;:lJl~tl1:;ff1Jnl1nr
'11

~>'I'VI:IJ~LL~l:iJhh ~ anl1~U 'V-l1J~>'I~LUU"iI1>'1LL~Luunl1Lal'V1annl1~>'I ffa>'lttltll i"iluii t-l~

l"laffita~ (Fosnot, 1996 : 6) n~11~>'ITlaUff~1n~lff~11 LuU'mlH~

L~tJln1JTlll:IJ1 LL~:;nl1L1tJU1LUUnl11J11tJ1tJt~ tJal~tJ~U~lU'Yll>'1tl1"l5rul ~~1'YltJl LL~:;
Cl) cu a QI

:lJ1UHtJl'YltJ1 l1T111:IJ1~a a:;hLL~:;hiTlll:IJ1:IJlacll>'1h 'YlflH~tt~>'Iai1JltJTlll:IJ111LUU, '11 '11 ~ '11

~>'IilTl111 iinl1~~Ul L:iJLUUtl1UtJ LL~:;tlnff11>'1ifulll tJLU~l1JTlTl~ t~ tJal~£J~an ~l>'1'Yll>'1
'11 ,

~>'ITI:IJLL~::1~U1l11:IJ~lU m1L1tJU1~1:IJLLUl'Ylfl H~ttLUUn1::1J1Um1~ ffl :IJ11tlTll1JTI:IJhi~l tJ'11 . ~ ,

~ULa>'l1unl1~ El1Nn1JTll1:IJ-n~LLrJ>'I~Ln~ifun1JTll1:IJ1L~:IJ~ii acln1JTll1:IJn'VI:iJ~LL~n~l>'1ltl
'11 '11 '11 '11

"iIlm~:IJ dJunl1ff11>'1il LL'YlU1'VI:iJLL~:;ff11>'11:IJL~~"lleJ>'ITll1:IJ"iI1>'11~ tJ~ ff11>'1Tll1:IJ'VI:lJl£J~l £I
'11

LTl~eJ>'IiieJ'Yll>'11~U1l11:IJLL~:;LiJum1tl1:;ittl1:;ua :lJTll1:IJ'VI:IJ1£J~ff11>'1ifu1~ tJ~lUn"il n11:IJ'Yl1>'1

i>'lTl:IJ~lUm111:IJii eJLL~nLtl~£JUTll1:IJ~~~>'I~L~U~l tJLL~:;l:iJL~U~l £I

l11rn~'V-ll1a~LL1>'1~1 (2540) n~11~>'I TleJuff~1n~lff~ ilLUU'YlflH~

"lleJ>'ITll1:IJ1~1ieJi1Jl wh 1JTlTl~ff11>'1Tll1:IJiL~eJcll>'1L1 LL~:;a::l1Ul>'1TleJUff~1n~l ff~~>'ILUU
'11 , '11, ,AA A ~ Q..I A "'" .ell "'"

11lm1Tl~Lf1tJln1JL1eJ>'I"lleJ>'ITll1:IJ1LL~:;m1L1£JU1
'11 '11

IiJlnTll1:IJ'VI:IJ1£JTlEluff~1n~lff~ 'V-lElff1tlL~il m1L1£JU1~1:lJLLUlTl ElU
, '11

ff~1n~1 ff~ LiJun1:;1J1Unl1~Ln~iful Uil ~L'itJU ~L'i£JULiJu~ff11>'1 Tll1:IJ1Ln~"iIln
'11 '11 '11 '11

Tlll:IJ i:IJ~uf1:;'V\')l>'1~>'I~'V-l1JL~Un1JTll1:IJ1Tll1:IJL,jl1"i1~ii aclL~:IJ~L1tJULff1:IJff11>'1T111:IJ1~lU
'11 '11 '11 '11

n1:;1J1U'Yll>'1~~l'Yl£J1~1£J~ULa>'l

1.1.2 'l1n~1""f11\1t.1~1fm1..• '"

A. A A ca...- AA If'I •.••
~1ffTlEl~(Dnscoll, 1994 : 359) Elll1JlmLU1Tl~TlElUff~1n~lff~11 Tll1:IJ1

'11

LiJUt-l~"lla>'lTll1:IJ'V-ltJ1tJ1:IJ'Yll>'1Uru'VI1"lla>'I:lJUHrJ1um1,r~m1n1J t~ntl1:;ff1Jm1nr"ll eJ>'I~U~ltJ.. ,
aI tJ Q..I A (;' A.cr ,d'tl"~ULEl>'l6Jl'>'IffEl~Tl~a>'ln1JLLU1Tl~"lla>'l"iIEl'VIU~la (John Dewey) 'Ylll 1:;ff1Jnl1rnLL~:;

,jm fl"il"il1>'1~l~11Jt~tJlitl1:;ffl'Yli:IJ~ff LL~l:iJtlmEl1tl1:;ffl'Yli:IJ~ffL ~£J>'IElcll>'1L~mLiJutimn~

"lI a>'ITll1:IJ1 LL~:;l:iJ1-1itl1:;ff1Jm1nr"il:;LiJUTll1:IJ1Tll1:IJ1Ln~ifun~ md eJiim1l~1~1a>'l L~mn1J
'11 '11 '11

tl1:;ff1Jf111nr,xUIiJElfu~li rJ>'Il~LLti>'ltl1:;ff1Jf111nrElElmiJu2 tl1:;Lll'Yl~El tl1:;ff1Jm1nr~L:iJl~

1~~ (Non-Cognitive Experience) tl1:;ff1Jm1nr1~~ (Cognitive Experience) tl1:;ff1Jm1nr~'11 '11

L:iJl~1~~ Luun1:;1J1Uf111"lla>'If111n1:;'Y11m1tl1:;ff1JTll1:IJ Ltl~£JULLtl~>'I1JTlTl~LL~:;~>'ILL1~~ eJ:IJ
'11 ,

1~ £J~rJ>'IiJl~iinl1l~1~1El>'l iTn Ln~ifu 1u-nl~tl1:;~11U"ll El>'l1JTlTl~"iIlnnl1iiTll1:IJ i:IJ~ufn1J,
~>'I~1>'16J Elcll>'1L:iJii Tll1:IJ'VI:lJltJ LL~:;n~1 m iJUTll1:LILTI£J:au~1JTITI~L~ ~1:;'VIun 11J1n1J

, '11

~>'IL'VI~l,xU TlrUL~Eln1:;1J1Um1l~1~1El>'l L~:IJ;tutl1:;ff1Jnl1nr~hlL~1~~ b'VI~1,xU :.a" ~lU
'11
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n~:::Ul 'U.nT,}L liI1li1'Hh1LL~T;):::mn m 11'U.1.h:::ffU m ~rn1~ liIiiTll1:JJ'VI:JJ1[J,j 'U.~ liI1li1~eh1~ -1L~:JJ1~ ~ ~

LL~:::L-nll';)(L~~liI~ ff:::liIlnm~, 2539 : 18 - 19)

'U.an';)lnii'LL 'U.l~liI"l.Ia-1unm~~nMl1 'U.1J-r"ll't1!l~vr~'U.U[J:JJ(Progressivism)

£J-1L~al1nl~~nMl~ a-1vr~'U.l ~L1[J'U.~-1~1'U.11-1nl [J el1~:JJrn i-1Tl:JJ LL~:::ff~urunJ1 lli1 [Jilil~ .....

1i ~L1[J'U.L~L1 [J'U.1iI1:JJTll1:JJff'U.h Tll1 :JJrlUliI LL~:::m\.l,~nMru.:::"l.Ia-1~L1[J'U. nl~ff11-1 Tll1:JJ1
~ q ~ ~

Tll~L ~ [Jl-n a-1nu ff11l~ i-1Tl:JJLL~:::i1i1iI1J~:::~11'U."l.Ia-1~L1[J'U.li:JJl n~ fflil U'YlUl 'YlTl~1J-r"ll'rulii'
Cl) Cl Cl) QI

~ a LliI1[J:JJLL'U.:::Ul LL~:::1i~h1J1nMl LLn~L1[J'U. ffUUff'U. 'U.li~L1[J'U.Lnlilnl~L1[J'U. 1L-nl h LL~:::
~ q ~ ~

L~ 'U.';)1-1L~~1[JliI'U.La-1~L1[J'U.Ln 1iInl~L1[Jwrt~~ L~a'1~-r1J1J~:::ff1Jnl~rnlil~-1,;)l nnl~~-1 iia~ ~

1Jnu~~l [JliI'U.La-1LL~:::,;)lnnl~Yil-11'U.1l:JJn'U. ~:::'VI11-1~L1[J'U. ii ~~ 1i nl~L1[J'U. 1li11:JJLL'U.l~liI~ ~ ~

'YlqM~Tl a'U.fflil1n~i ff~ ~-1L11'U.~ff'U.1';)mh-1 LL~1'V1~1[J
At. A. ~ "'"

1.1.3 'i1fl~1,.n11\J"Gl1't'HJ1fl1'iL'aJ'",'i......
L.wtIL ';)~ (Piaget) ii wn:JJ L~ wh Tl'U.L~1 L1[J'U.i'1li1 [Jn~:::Ul 'U.nl~"l.I a-1~

nl~1J-r1J ill iL -nln1J~-1 LL1li1~ a:JJ~-1'V1:JJl[Jt1-1nl~Yil1 iLnlil ff11l1:::ff:JJ1iI~~:::'VI11-1€i'U.'Yl1rJn1J
q

~-1LL11i1~ a:JJ~ 1 [Jn~:::1J1'U.nl~tfff 1111:::ff:JJ1iI~ ~-11J~:::na 1J~1 [Jn ~'1nvr 'U.;il 'U.ffa-1 a rJl-1~ a
~ q •••

nl~1iI1i16fl:JJL-nltflTl~-1ff11-1LL~:::m~1J11JlTl~-1ff11-1 (Sutherland, 1992 : 89) nl~liIli16fl:JJL-nltf~ ~ ~ ~

1Tl~-1ff11-1L11'U.nl~-r1J Lal-n a:JJfl ';)1n ~ -1LL11i1~ a:JJL-nl :JJl~l:JJi.n'U.lTl~-1ff11>1'Yll>1U ru rul~ ii a rJ
Cl) QlQI cu

i>1tf 'U.t'U.n~tii.~1JTlTlm.h:::ff1Juru'VI1~~ a-1m~LLnm~liIliI6fl:JJL-nl1Tl~>1ff11-1 n~a Tl11:JJffl :JJ1~rll'U.
q •.• ~

nl~~Tl11:JJU ru'VIl 'VI1ailil uru 'VI11ia rJ1'U.~1JLL1J1J~ffl:JJ1~mLnt"l.I'1~~l[J1J~:::ff1Jnl~rn ~ii a rJ:JJl
QI QI 'lICU 1.1

aTIUl [J'VI1anl~LLnUt1!'VI1 tf1'U.m~1J-r1JlTl~>1ff11-1 ~am~'VIlifinl~ L'VI3.i:JJ1~Tl11:JJ'VI1aaTI1Jl [J

Lv:l a LLnuru'VI1 L~a1J~:::ff1Jm~rn~ii a rJi.3.iff1:JJ1~rILLnuru'VIl'1~LLfl:::L~a LLnuru'VIl i.1iI~>1Lnlil ff11l1:::
QI Cl) QI QI

ff:JJliI fl ~L1[J'U.ff11>1 LL~:::1J11J"l.I[Jl [JlTl~>1ff11>1'Yll-1Uru rul,;)ln1J~::: ffUnl~m"l.l a>1~ L1[J'U.arJ
q Cl) QlQJ ClJ 1.1

liIflalilL1fll (n~i1 fll"l.11[J, 2540 : 33 ell>1';)ln Clifford,1981 : 59) lli1mLfflil-1Tl11:JJ~liI~11J[Jalilq

L'U.'YlqMl1 Tl11:JJ1Tl11:JJL-nlh"l.la-1L~m';)~ i>1LL~lt11ii 1~ ~ ~
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•...

n1:::1Jl'U.nT'J~~LL~\!111J111J

n1:::1Jl'U.n11

U11JL-nlt~1\!,r~1\!

n1:::1Jl'U.nl1

U11J"lItI1 tIt ~1\!Gf11\!

LVh.IL~yfLU'U.~1Jmijn~'U.~l~ru~'U.VIii\! "lIEl\!'t1tlMfl~ El'U.Gf~1n~1Gf~l~ tI LL'U.l~ ~CU1 QI 0c.I

"lIEl\!L~ m ~~timu 'U.11mn'U. VI~ n"ll El\!'YH1Mn~ El'U.Gf~1n~rl Gf~~ 11 ~L1 tI'U.Gf11\!~111J1~lnu ~ ~ ~

lh:::Gf1Jnl1rn"ll El\!~ L1t1'U.LEl\!LL~:::n1:::1Jl'U.nl11'U.n11Gf11\!~111Jf LU'U.n11m:::'Yil"l1El\!~ l1tI 'U.LEl\!~ ~ ~

lnEl~Gf~ (Vygotsky) 1~~111J~1~qJ"lIEl\!1 'U.1TInl1 flEl'U.Gf~1n~lGf~'YI1\!

i\!~1J (Social Constructivism) ~11nl1Gf11\1Uili1Jv'r'U.lh:::Vl11\1~L1t1'U.n1J~\ILL1~~El1J 1\J::.yh'li

~L1t1'U.ii~111JL-nl1~L~tlln1J~111J~1\!"lIEl\! t~n 'l 'U.Gflll1::~1\! ') l~~

LL'U.l~~"lIEl\!lnEl~Gf~LL~:::L~m~~ii~111J~~1t1~~\!n'U. n~11~ mr\! 2 ~'U. L'IX 'U.1~

~111J~1~ ru"llEl\ln11~ 'U.~1'l 'U.n11L1tI'U.1"l1El\!~L1tI'U. LL~:::L'IX 'U.m:::1Jl'U.n11"l1El\!n11L1tI'U.1mn n11
" cu 1.1 cu

~~~L~J\!ln El~~LL~::L~ m~~ L'IX 'U.~111J~~qJ"lIEl\!m1~t1D i1J~'U.1fl'U.~nMrn::"lIEl\!~111J

L'rilL fi tl1Jn'U.(Peer) U1::Gf1Jn11rn"llEl\ln11L1tI'U.1'l'U.t~mLv\\I~111JLU'U.~1\1LU'U.U1::Gf1Jn11rn~

~Vl11J~L1t1'U.LL~::LU'U.~111J~El\!m1~Vl11J 'l~ ~1'liLU'U.LVI~~~ 'l 'U.n11ID1\!U1::Gf1Jn11rnn11L1t1'U.f~ ~ , ~
.d 0 -=I .et I I ~,c::t

'YIm'U.\!mml1JLL~n~1\!1:::Vll1\!1.J~~~"lIEl\!~L1t1'U.(Mcinemey and Mcinemey, 1994 : 109)

ElEl'1H1J~(Ausubel) ii~111J L~'U.11t~1\! Gf11\!~1'U.1J~~mU'U.El\!~U1::n El1J~ ,
~ffl~ru~ L'f~"lIEl\!nl1~nMl ~\!~ffl~ru~L'f~"lI El\!~1~ El\!i'l 'U.~~L~1JLL1n"llEl\!~~1'Y1£111'U.nl1L'fEl'U.

ctIq "1 CU Cl) q

~ El ~\!~ ~ ~ El\!L1t1'U.1L.rjEl~~1~:: l~11\1 LL~'U.nl1L'fEl'U.t~tI'li~111J1L~1J LL~::n~lTIn11L1t1'U.1L~1J~ ~ ~ ~ ~

"lIEl\!~ L1t1'U.LU'U.~~L~1J~'U.'YI11~'U.::d'LU'U.~ tIEl1J11J"lIEl\!n~1J~El'U.L'f~1n~1 Gf~LU'U.El£ll\! fl\!~ , ,
L'f1U11 LL'U.1~~~ El'U.L'f~1n~1L'f~ tIEl1J11Jn11iiu1ii:JJv'r'U.lh::VI11\! ~L1t1'U.n1J, ;.J ~

~\!LL1~~ El:JJ11ii~~~ Eln11L'f11\!~111J1~111JL-nlh"llEl\!~L1t1'U.~~El~L1~1~ ~
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•••••• " •••• AA tf

1.1.4 Y1fJlt!JflT'iL ·HmJ'G113JLL\n~H:),~U.G1':iflGl'1~G1

~n~.(~1,xn:J1Uftrn~n·r)1Jm1m1~m~lLL~\I"1fl~, 2540 : 130 - 132) hI
liLL U1~~11 LLUl~~d 1Jl~ln11mnU'Yll\ltl1"1frulfte:lU~~1ft~1~~ ~ L~e:dln11L1rJui'LiJu

••• '" 'U

n1::lJ1Um1~ di~itunl rJ1U~b1rJU~L1rJULiJu~~i'l\lLn~~lmnl1J i1J~ufi1::'V111\l~\I~'VnJL~U
'U 'U 'U

n1Jftll1Ji' ftll1JL"lll h~~aclL~1J
'U 'U

'Ylrp~nn11L1rJUi'~11JLLU1ft aU~~1n ~1 ~~ an1Jl rJftll1JL 111 n11L1rJui'~ 'U 'U

"lJa\l1JftftGlLL~Gl~ftUVWl m1J~~~'\.tlftll1JL"lll hL~ rnn1JLVI~m1rn LLGl~tl11nnn11rn~'Vi1JLV;u, ,:.J

1Jl~i'l\lLiJu1ft1\1~i'l\l'Yll\ll1qJqJl (Cognitive Structure) Vl1a~ L1rJn11Schema 1ft1\1~i'l\l'Yll\l

..a.r..J'" lioo' A •..• 't d fV ~ .J.t=.I 6' F::lJnJnJ1U tl1::m.l1J~"w ftll1J'VI1Jl rJ'VI1aft111JL"In L~ LnrJ1nlJ~\I'Yl1Jtl1::~1Jnl1rn al~LtJu
'" '"

ftll1JL~a ftll1JL"llll~~han1JlrJftll1Ji'''lJa\l1JftftGl J'u
'U ,

a-:J~tl1::n aWL1n "llEl\l'Yl~'Mijn11L1rJui~11J LLU1ft aU~~1n~1 ~~ ~ a

~L1rJU~i'l\lftll1JVl1Jl rJ1~rJ1i n1~1J1Um1'Yll\liJrurul"lJ a\!~L1rJUVllftll1J'VI1Jl m~ mn1J ~\ll~
III cv QJ Cl)

~\lVI it \Ihi~11J11mh rJ'Yla~~ln ft11tl a-~L1rJUL~LL~rln ~i'l\litu 1U~1Ja\l"ll a\l ~L1rJU~1 n
'U 'U 'U 'U 'U

ft111Ji1J~ufi1::'VI11\ltl1::~'Yli1Jir~ "lla\!~L1rJun1J1~nnl rJuan ~L1rJuliftll1Ji' ft111JLiTll~~
'U 'U 'U

ii aclL~1JLUm1fll~ft::L U'VI1ell11UlrJL'VI~m1rn
'U ,

a-:J~tl1::n a1J~ 2 "llEl\l'Ylq'Mijn11L1rJui~11JLLU1 ft ElU~~1n~1 ~~ ~ El

1ft1\1~i'l\l'Yll\liJrurul LiJU~~"lla\lftll1J'Vi m m1J'Yll\!ftll1J~~ i~LiJun1::1J1Um1'Yll\l~~1'Yl m'" '"

'VIlnn11Lift111Ji'L~1J"lla-:J~L1rJurilUl m 'VI~m1rn1~rln~ El-:JrilL 'VIlft1-:J~i'1-:J'Yll-:Jl1runJl"lla\l
'\I 'U Cl cu QlQI

~L1rJUft\lL~1JLL~::1i"Uft\l1Jlnri\lituLL~nln11ftl~ft::L UL~rln~a\l ~L1rJU~::tl1::'VI~1~h ~\IirJ
'U 'U 'U

LL~::~1J"lla\lh'VI1El~L~m~~n~1111 Ln~~nl1::L~~1J~~,
El-:J~tl1::nEl1Jfi3 'Ylq'Mijn11L1rJui' ~11JLLU1~~ftElU~~1n~1~~ ~El'U

1ft1\1~i'l\l'Yll\liIrurul LtI~rJULLtI~\l1~mn'" '"

~\!,fun1::1J1Unl1L1rJui'''llEl\l~L1rJU n11L~El1J1rJ\I1::'VI11-:J1~nnl rJuan
'U 'U

1 1 ..f 'tI •...•... .., tI •••••LLGl~Gln111rJU "lJa\l~L1rJULn~"lJU~lU 1::~1'Yl~1J~~ LL~::nGlLn'Yll\l 1::~1'Yl ~11~1'YlrJl
'U

:n1~Lft ~ n111'VI~"lla\liTa1J~~l nm1i1J ir~ltl a-1ft1\1~i'l\l'Yll\liI rurul L1rJn11 n1::1J1um1~ ~sn1J
1.1 cu QI QI 1.1

Vll nft111Jfll~Vll\1"lJa\l~L1rJU1~~a~fta a\ln1Jtl1::~1Jm1rn ~ln m1i\l Ln ~~::Ln ~nl1:: 1~ ~1J~Gl
'U ,

1111::1~ ~1J~~rh1'\KLn~n11t111JLtI~ rJU1ft 1\1~i'l-:J'Yll\liIrurul L1rJn11 n1::1J1Un11t111Jli, '" '"

••• 0 1'" •..•... tl 6' J lV.f'1 .t=.I •.••L'VI1Jl::~1JLL~l'Yll 'VIn11ftl~ft::L U ~El~ft~ El-:Jn1J1::~1Jn11rn~1-:J1Jln"llU~~ Luunl1L 1rJU1
'U

Elcil\liift111J'VI1JlrJ ~b1rJu~i'l-:JLm1Jft111Ji'~hun1::1J1Um1'Yll-:J~~1'YlrJ1~1rJ'ilULEl-:J~~ElUL~
'U 'U 'U

~11J11rltl11JLtl~ rJU1ft1-:J~i'l-:J 'Yll-:Jl1qJnJl"llEl-:J~L1rJUL~ LL~~~ElU~11J11rl"1hrJLi ~L1rJU
QI '\I '\I cu

tl1W tI~ rJU1ft1\! ~i'l\l'Yll\!iIrurul L~ 1~ rJtl11J~nl'Vin11m rh1iLn'il ~nl1:: L~ ~1J'iI~itu ~ a
'" '" ,

~nl1::fi1ft1\1 ~i'l\!'Yll\!iIru rul L~1J1,n~L~ ~El-:Jiim1tl11JLtl~rJuli~El~ftaEl-:Jn1Jtl1::~1Jnl1m'" '"

1Jlnitu ~L1rJWil::~i'1-:JLLU1~~'VItn 'iI~El~L1~l 1'i1rJL~1l1LiJu~ El\liin11~ElUnl rJ1U..;El\lL1rJU
'U
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L'Yh,!'U.LL~~~'1.~~ln~"Ln~~ mJLU'U.ffl~nJ 'U.an~lnd'm1L1£J'U.1~lmL'U.l~~Tl a'U.ff~1n~lff~
••• '11

•.. .r \l •.• .d \l • \l.Id'Ln~"lI'U.L~~l:IJL"a'U.L"lI~aLu'U.

1. m1L1£J'U.'~'~L1£J'U.LU'U.~n1~'thTlll:IJ1di~;J'U.LUYn~~l1JTlTl~ nl1ffa'U.
'11'IJ 'IJ '11 q

t~ £Jlnnl11Jan L~l'1.11"151tJ1iL n~m1l4'~'U.l Lt'U.l~~ :IJ1mtn LL~m11Jan L~ln~~ Lu'U.lnl i-na:IJ~
'11

d \l'"'Yll" '" 'U."L~

2. Tlll:IJ1~1" ') r1nff1l,,;J'U.~1£J~l"l1a" ~L1tJ'U.La" t~ £J1i-n a:IJ~~L~11J:lJl'11 'IJ '11 '11

1", llil :lJn1J-na:IJ~"'1aTlll:IJ1~ii aclLL~l~ln LL'" ~"~l" ')L"If'U.~lnffllllAl i" Tl:IJ~"LL1~ ~a:IJ11:IJ...r"'11 '11 'IJ

1J1~ff1Jm1rnL~:IJ:IJ1LU'U.Lnrn~"151£Jm1~~ff'U.l~
•... A I I ca,... :::. -J".J" I cv

3. Tlll:IJ1 LL~~Tlll m "l5a"lla" Tl'U.LL~~~Tl'U.LL~n ~l" n 'U. 'Yl"'U."lI'U.a£Jn 1J
'11 '11

~"LL1~~a:IJ"lJ'U.1Jli11mtt£J:lJ1J1~LlAlrn LL~~~"~~L1£J'U.L~lAl1JL~'U. LL~~r1mb'1.1JliLU'U.vtWii1'U.
'11 '11 a

1'U.nl1~~ff'U.h LL~~1iLu'U.-na:IJG'll'U,nl1ff1l"LL'U.l~~1",11
'11

4. WJ1:IJL-nlh~~LL~n~l"~lnTlllm ~tl t~ £Ji'\.l,L~" LL~~Tlll:IJL~a ii t:-l~

t ~£J~1" ~anl1ff1l" LL'U.l~~",1am1L1£J'\.I,1
'11

Lff11rn Ln1£Jf (2539: 76) l~n~11i1" Tla'\.l,ff~1n~lff~11 LU'U,1J1"l5qJl

m1L1£J'\.I,LL~~m1ffa'U.ff1'V111J~ml'U.t~mLvi"£JTlt~mil1~,r ~"d'
q

LLn'U,"lIa·:J1J1"l5nJlTla'U,ff~1n~lff~ L~LLn•..

1. m111J1 Tlll:IJ1 'Yhl~llL~:IJ~~1£Jm1tt"VJ""'1aaclLU£J ')'11 '11 '11

2. Tlll:IJ1 Lllbf~.:t~r1ml'\.l,lAlULL~~a.:trlnril.:t;1'\.1,l~tJ1J1::LlUnl1rn
'11 '11 'IJ

l11rn~1rf 1T"ff.:t~ (2539 : 4) n~11i1" 1J1"l5qJ1Tla'U.ff~1n~lLl~

1'\.I,nl1an-1Jlm~"nJl rn1'YltJ1L~tJln1Jm1L1tJ'U.1 LL~~m1L~:IJ1"l1a.:tTlll:IJ1 'Ylf)M1'lnl1L1tJ'U,1
QI cu cu al:cJ ,..

ca,... AA ~ cv.J I d4 ca,... .et

~1:IJLL'\.I,lTl a'U,ff~1n~1Ll~ LLl'U,a"'G'lnm1'YlLL~n~1"~ln'Yl~M~a'U,') ~.:t'U,

1. Tl1l:IJ1LL~~Tlll:IJL~mn~;J'U.1l1tJl'\.1,~1~L1tJ'U.it'n~~1'YltJ1nl1L1tJ'\.I,1n~:IJ
'11 '11 '11 q

Tla'\.l,ff~1n~1Ll~11lL~:IJa.:t1l~L1[mdJ'U,~~Llliiwn:IJ1'V11aTl11:IJ~~L~ '\.I,'Yll.:t'Yl~MJ)L~tJlnu L~a.:t'IJ '11 '11 'W

~L1tJ'\.I,:lJlna'\.I,LL~L~ail ~L1tJ'U.lb1J1:ff1Jnldrn LL~~Tl1lm;rl h:IJ11 '\.I,ia"L1£J'U.~".ltJL~ EllAl1J
'11

I I "" •••

-naff'\.l,L'Yl(i'll",11~L1tJ'U.'"lff"fj1:1J1~~~:IJ;rElff'U,L'Yl(i'lit''U."'1El1J11JL1J~tJ'U.ff"fj~L1tJ'U,ni ffa~Tl~a"
'11 '11 '11 '11 '11

n1JTl1l:IJL-nlh 1",11~ ~L1tJ'U,L~1Un1~Ul'\.1,m1~L~:lJl ~"m11d'LU'\.I,n1::1J1'\.1,nld1J11i:IJl4''U.f'11 '11 ~......
l1"ff'\.l,

2. ~L1tJ'U,LiI'U,t:-l'~Tl1l:IJ"':lJl tJLLnlh::Llunldrnl~ tJ1Jn~TldLiI'\.I,~an-Ul tJ
'11 'IJ '11 '11

Tlll:IJ"':lJl tJ1in1J~L1tJ'U,L"lf'U.1J'Yl1J1~l4''U.fd'iiTlll:IJ''':IJ1tJil acll" h L"'~ nl1nra~ L1~ ffl~ nJ1'U.
'11 q'"

lh::~~l Ll~f llllAl L;jtJ'U,d'~aTlll:IJ"':lJl tJtl~h LiI'U,~'U,~L1tJ'U,LL1J~Tlll:IJ"':lJl tJ "'1tl~Tlll:IJ
'11

tia tJ~l "'1El-naTlll:IJ ~L~1ul ~LiI'U,Tlll:IJL-nlh l~tJli~h"tJ:IJ LLG'l~Tl1l:IJL~a~~L1tJ'\.I,ii mJ
'11 '11

fl1~-n~LLrj"nu", ~nmd~ ~L1tJ'U,~El"L1tJ'\.I,1~lnia\!L1tJ'\.I,Tl1l:IJ~~Tl11:IJL-nlhi.:tn ~11LiI'U,~.:t~'11 '11
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3. n"'iln11:lJn11b1£J'Uffl11btJ~ tElm~l "'~b1£J'Ub-n1i1"'lh:;~Un11rnfll1:lJf~ ~ ~

bb~:;fll1:lJb~mJ El."~b1£J'un11~El'Ub~ Ellibn~m1b1£mf~1:lJbb 'Ul~~fl El'U~~1n~11~~ iI a."btJ~~ ~

tan1~ 1'"~b1£m1i~.,,~~b1£J'U:lJ1bbl.l~fll1:lJ'VI:lJ1£.I-nEl~'Ub'Yl~l mJ bb~:;~f1"'fll1:lJi1. 'VI~ 'VI,;r1~~ ~ ~

"llEl."fl1 ~mr'U'VI11.l1:;~Un11rnbb~:;fll1:lJb-n1h~ii:lJ1riEl'U"1JEl."~b1£J'Ubb~:;br~.,,~~b1£J'Ufdj'U~ ~ ~ ~,
"'iI~b1:lJiI'U"llEl."m1~El'U
q

A t,I ~I Q, "".4 A ~ t .4. n11b1£J'U1bu'Un"'iln11:lJ'Yl1'"~"'fl :lJ'D''''bn~"ll'U ~ £Jn11~U b~1:;11 :lJn'U~

~b1£J'Ub1£J'Urlilb -n1h~n:!."fl.,,;j'U b~El~b1£J'U~1:lJ11f1b~'Uabb~:;bb~nbl.l~£J'Ufll1:lJ~~11:lJ11'Unu~ ~ ~

~1'U~ii."'iI~bfl11:;~fll1:lJb~W1JEl."mj'Ubb~:;"llm£Jl1~'U:;"lJa.,,~'Ul"'nl1"'''lJl1.,,;j'U~ ~

bu~in~ "15:lJ'U:lJ(2540 : 10) lilmhlii." n11~f1"'fll1:lJfbbUUflEl'U~~1nq q ~

~1 ~~ bU'Ufll1:lJf~ :lJ'U'MtJ~f1.,,;j'U:lJ1iifll1:lJ'VI:lJ1mu vn:;il"lJ a"'Uflfl~lf 'U') fl'U~f1'" fll1:lJf~ q q ~

lilba." t~ £J~b-nEl:lJ~:lJ1"'i11nfl1£J'UEln:lJ1~~:lJ~~l'Unu~.,,~fEl clbbGtl bb~h~:lJ~f1'" bU'Ufll1:lJ1~ ~ ~ ~

1'\Kiifll1 :lJ'VI:lJ1£.11'VI~;j'U vr~'U1n1d'Yl1."~~ih:u nnii"'~YiElb~aiin1d1.l1u~1 b-n1nU~\1bb1~~a:lJ
'" '"

l'U 2 ~m~m::~a md~~:lJ~~'U'VI1amd:a:lJiu

lddrn-nvn da~bbd\l~l (2540: 20 - 21) '~~dl.lbb'Ul~~fla'U~~1n~1~~q

1. Uflfl~'Ylnfl'Uiil.l fii:lJ~'UTInU~"'bbl~GtEl:lJ1Eluil bb~:;bb~1"''VI1b~ El~"'iI:;q q :..t, '"A A '" I I ,::f

aliU1£J~"'bbl~~El:lJ~1"'')b'VI~l'U

2. 1'Un1d'VI1~1 Eln-U1£.IUflfl ~'Yln fl 'Ul~ ~11'"t:lJb~~ 'VI1a ~l bb'Yl'Ul'~fI
q q q

•••• ..l1ll •..• 1 'l.ld1nnn1drnbb~:;b'VI~mdrn'YlL~lAlU'U~:lJfl.,,"lJfl\lbb~~:;Uflfl~:..t q q

3. t:lJb~~~~f1.,,;j'U dtl1"'i1bbl.l~mb~:;bb~nYi1"'"'iI1nt:lJb~~"lJa"'~b~£Jl"151ru~ '"

4. Uflfl~'Ylnfl'U~11"'fll1:lJ'VI:lJ1£.I1"'nu~.,,~l~1U1 ~"'fll1:lJ'VI:lJ1£J~~11'"
q q ~

;t'Uda1"'i1l~1U~lbb'U:;u1"'i11nUflfl~~'U') 1Eluilq

5. n1d~11'" fll1:lJ'VI:lJ1 £Jdbn ~;f'U l~n YiElb~Elii ,h'U 11':lJl 'Un1:;U 1 'U

6. ~b1£J'UiIa."iifll1:lJ1U~~"15Elul 'Un11b1£J'U1"lJa"'~'Uba." fldbU'Ubb~ibW £.I."~ ~ ~

~~,rU~'U'Ubb~:;fh'U1£Jfll1:lJ~:;~ln 1'Umdb1£.IWrb'Yhlf'"
~ q ~

7. ~b1£J'U~f1"'fll1:lJ'VI:lJ1£.I1~£Jmdiil.lfii:lJvr'UfnuUflfl~ ~'U~ :..t q

~f11U'U~'"b~1:lJmd~El'U1'Ylm~l~~fbb~:;b 'Ylflt 'Ut~ fl (2540: 12) Eln-U1£.I

n1db1£J'Uf~l:lJ bb'U1~~Tlfl'U~~1n~1~~i1 btJ'UTll1:lJfb~mnun1dvr~'U1n1d"1Jfl\l ~b1£J'Ub~ a~ ~ ~

bb~~'"1"'b~'U11 iimdvr~,"lElcl1"'Yi m rta"'bn~;j'U~l£J~1"lJEl"'~b1£J'UbEl"'bb'Ul~~Tl El'U~~1n~1~~~



LU'il.~ £IEl3J11J1lm'J'I4'~'il.l1 'il.L~El\!"1JEl\!~113Jf
'IJ

~ \!LL~ ~ L1£I'il.£J\!L:UL~ L''lilth~1J1J t 'J\!L1£J'il.
'IJ 'IJ

LU'il.3 ~n1Yrn:: ~El
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I ••• .c::t A.l' •...
LL~~~113Jtfl3J1'JrJm\! ') "1JEl\!~L'J£J'il.Ln~"1J'il.3J1LL~1

'IJ

nl'J'I4' ~'il.l LL'il.1~ ~'VI~ n"1JEl\!~ L1£J'il. Ell';) UU \!L~
'IJ

1. m'JLU~£J'il.LLU~\! LU'il.m'J'I4'~'il.1LL'il.1~113J~~'VIin ~~m'JLU~£J'il.~113J

L~El,;)lm~ 3JLUa-LL'il.1~~ 1'VI:U~ LL~n~l\! LU,;)lm~3JEl ril\!i'il.L:a\! L-n'il. 1 'il.tuY£It1J'Jlrn~ LL'il.1~~
'IJ

~11 t~n LL1J'il.LL~~~El3J1~m'J~n1Yl LL~111t~nn~3J LL'il.1~~L~ £J1n1Jt~nn LU~£J'il.LU Elril\! i'il.L:a\!

2. m'JL~3JL~3J LL'il.1~113J~~~di~;t'il.L~3JL~3J L,]lLUn1JLL'il.1~~L~3J ~~Elri
'IJ

U~1 a-1'il.l'V1UlLU'il.LL'il.1~~~~~n1Yrn~L~£Jdn'il. L-n'il.~L1£J'il.~~113J1L~£Jdn1Ji~111L~~El'il.L'VI1
'" 'IJ 'IJ

L~ n'il.eJ1'V11'JLL~~-nmh£Jl~ "1J£J1£J'I4'wFl~ L~El~L1£J'il.l~Vl1Jn1Ji~1an1fil~'V\'rt\!~"1J'il. ~aEl\!"1Jl
q 'IJ

~UlmL'VI~3J -n'il.L~LL~~~mi~113J1L~£Jdn1Ji~11fil~d ~El lri ~L1£J'il.ndi~LL'il.1~~'VItrm ~3JL~3J
'IJ 'IJ 'IJ

11 lrini~Lu'il.i~11fil~'VIrt\!

3. nl 'JU11JLL~\! LU 'il.~n 1Yrn~~ di~;t'il.,;)l n nl'JU11JLL'il. 1 ~ ~ L~ 3.1L~ £1\!

L~mrEl £It~ £IElli£J~'] El3J~1~11JL ,]13.111'VI:UL-n'il. ~L1£J'il.~~113J1L~ £J1n1Jlri LL~111~~n1Yrn~
'IJ 'IJ 'IJ

Elril\!l 'J LL~L~Ell~Vl1J L~'il.LU~~f\! LL'Jn n £J\!~\!~~llLu'il.lri ';)'itn1l ~L~£J'il.LL£Jn~n1Yrn~~ ~l~ru
'IJ '"

"1JEl\!lri LLfl~dJ~ ~El lrithmL'VIfl3J LL~iLiJ~ulnhiLL'VIfl3J lriii"1Jl~d1LLrJnElEln,;)lnn'it a-1'il.

LU~~U 1~~n'itLUW~~ ,;)lmr'it~L~£J'il.n1il LU~LL~n~l\!,;)ln lri LL~~£IEl3J11JllLri LLfl~LU~LU'it
'IJ 'IJ

A.r::::I 1.4 A 6' "" •.••
'Yll'l'itl LL"1J3J3Jrn(2542 : 9 - 11) nfll1rJ\! LL'it1,,~nl'Ja'J'J~a'Jl\!~113J'J

'IJ

~13J LL'it1~El'ita~1n~1 a.,J1l ~113J1LU'it~\!~3J'it1YrJa11\!;t'il.~1£J~'il.LEl\! a13Jl'Jmuri £1'il.LLUfl\!
'IJ q

LL~~'I4'~'itl1 ~\!Eln\!13J;t'it LU L~El£1') t~ £1Elli£Jn'J~1J1'itnl'J'I4'~'itl t~'J\!a11\!~113J1fll £11'il."1JEl\!
'IJ,

Q,.I ~ I Q,..O

1J~~~ LL~~m'J'J1J'Ja\!~l\! ') 'JEl1J~1q 'IJ

LeI'itL~Elfi'it (Henderson, 1996 : 6 - 7) 1~Eli1Jl£11lnl'Ja11\!~113J1
'IJ

•...•• 6'U 0 ••••';)~~ El\!3.1El\!~ 'J~n El1Jal~ru'"

•..•......
L"1Jl~1£1n'it

~\!tf'it,;)lmL 'il.1~~']1\! ~'il. nl'J L1£I'it1Ln~;t'it l~~n~ ElL~El~L~£J'il.iit Elnl a
'IJ 'IJ

1~11J'] El3.1fl LL~~U'J~ a1J nl'Jrn1 'VI:U') L,]13.11 L~ Eliit Elnl al~1 in1~1J1 'itnl'J'Yll\! a~ 11ru rul
'IJ '" '"

1'il.m'J~~nk'itn'JEI\!"ll E13J~'Yh~113JL"ll1h"ll E13Jfl'VI1E1L~E13J1£1\!"llEl3Jfl~113Jfl'VI:U'VI1E1~113J1L~3J
'IJ 'IJ 'IJ 'IJ 'IJ
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LL~::a'1\J~r:n:JJ'VImtI"lia:JJ~f111:JJ1~1tI~\l,La.J n1::U1\l,nT~ia'11.Ja'11~f111:JJ1d"li1tl1i erL1t1\l,
'IJ 'IJ 'IJ 'IJ

dl~n11L1t1\l,1~nfl11:JJ'VImtI~ a~\l,La.J el\l,i.'f.Jr:·mii.Jfl11:JJL"li11~LL~::n11mfl11:JJ1'!\l,
'IJ 'IJ

ftl A Q".o AA, ~1.1.5 lJ')::LnfltJD\lLL,"1~(Pl~D\U(;l')nGl1i'1Gl

1iuLrta.J,;)ln'Yltl~ljfl a\l,a'~1n~ia'~ l~1Ufl11:JJa'\l,1~aci1.Jmn1\l,1.Jn11

i'Yl tI1~n a'~1~n~1 lh::n aunUnn11LtJ~nl1.J~1'V11Um1~f111:JJ'Yltl~lj rh1innT;l,)lLL\l,n

'Yltl~lj fI a\l,a'~1n~i a'~L1J\l,'VI~1 tILL\l,1~~ LL\l,1~~'Yltl~lj fI a\l,a'~1n ~i a'~LL~~::LL\l,1~~nn

:JJ:JJ:JJa.JLL~::"lia~n~.JLrl'a.J~\l,LL~n~l.Jfl\l,Henriques (1997) na11a'11.1l~11 Good LL~::q q

er'h:JJ.J1\l,l~1::uii.J~hm\.l,~Y-l'{~it'nm1~n~ll~Eln-U1mLU1~~f1Elll.a'~1n~1a'~ 15 fh L"lill.
'IJ ••

Contextual Dialectic Empirical Humanistic dJll.~ll. ~'VI1U'Yltl~ljflall.a'~1n~ia'~LLUU

all.L~El1LLElnfiv.J,!ll. dJll.m 1,)1LLun 1~tI Henriques (1997) ~.Jl~~n~l LL~::')lLLUn'Yltl~lj

f1Elll.a'~1n~1a'~dJll. 4 LLU1~~1~tI'W,;)11nt1:JJ:JJ:JJEl.J4 ~111.~El ~111.1.I1"1fru1(Philosophicalq ~

Aspect) ~~1'Yltl1 (Psychological Aspect) qJ1nt1'Yltl1 (Epistemic Aspect) LL~::m1a'El\l,

(Pedagogical Aspect) LU\l,'VI~nn11,~h~ULLU1~~f1El\l,a'~1n~1a'~,.r\!4 LL\l,1~~d ,)~m:JJ
~ ~ ,::t " ",::t Q..oO.et

m1~~~.J"1Ja.JU'YlU1'Ylfl1LL~::m1LY-l:JJ"1JWlJEl.Jm1f11UfI:JJm1L1t1\l,1"1Ja.J~L1t1\l,~.J\l,
'IJ q 'IJ 'IJ

1. LL\l,1~~f1El\l,a'~1n~1a'~LLuun1::u1\l,m1'Yl1.Ja':JJEl.J1ll.m11h:::JJ1~~~"liEl:JJ~
'IJ

(Information ProcessingApproach)

2. Lm1~~f1Elll.a'~1n~1a'~LLuuall.L~ElfLLElnfiv.J(Interactive - Constructivist

Approach)
A ~ AA fS' A Q.,o

3. LLU1f1~f1all.a'~1n~1a'~L"1f.Ja'.JfI:JJ(Social - Constructivist Approach)
A cv AA 6' A

4. LL\l,1f1~f1Elll.a'~1n~1a'~LLUUL1~f1El~(Radical Constructivist Approach)

Henriques (1997) Yore (2001 : 4 - 6) LL~:: Shymansky, et al. (1998 :

3 - 6) fia11ii.JLLU1~~f1Elll.a'~1fi~1a'~h.f.J4 LLU1~~a'1t.1L~~.Jd

LL\l,1~~f1El\l,a'~1n ~1 a'~LLuun1::U1\l,n11'Yl1.Ja':JJEl\!1ll.fi11th:::JJ1 ~~~

"liEl:JJ~(Information Processing Approach)
'IJ

LL\l,1~~f1El\l,a'~1n~1 a'~ LLuun1::1J1\l,fi11'Yl1.Ja':JJEl.J1ll.n111.11:::JJ1~~~

"liEl:JJ~ 1in11L 1.I1t11JLfi tl1Jn1JfI a :JJ~1L~ aft \l,n1·HLff~.J1~L~ \l,fl1 Y-ln11L1t111.1 n ci11~ a
'IJ 'IJ

fi11L1 rm 1LUll."1f~f111:JJ~~~'t11.J1\l,1ll.~n~nt::n1:;1J1\l,m11h:;:JJ1 ~~~r.iEltI"1JEl.JfI El:JJ~1 L~ Elf
'IJ •

(Series of Micro-processors Generates Ideas) 1Lfl11:;~,jEl~~Y-l~1~ L~ml1L1.l1n~fh~El1J

~rm~ El.J:JJ1n;1\l,f111:JJfln~El.J"l1El.Jf11~El1J'VI1Eln11~f111:JJ~~~ll.1~tl1i'VI~n~l11.'Yl1.Jli11:JJ"1f1~
'IJ 'IJ •••

LUll.Ln nt~nT'H1 tI\l,1LlI\l,n1:;u1\l,m11:;1Jfl11:JJi:JJ~\l,fL~.Ja'1L'VI~ 1:;'VI11\!L'VI~m1rn:~ Ln~;tll.
'IJ • "

riEl'\.l.111J~~~L~1uLlI\l,m1a'11.J~n~nt:;~~qJ"1J El.J:JJ1wn~nr~n~n~nt:;~1t1~1 LL~:;LU\l,aa'1:;

"il1nn"iln11:JJ"llEl.J:JJ\l,~rfLL\l,1~~dL ~El11~.J~ii Elr.i"il1.Jiifl11:JJLU\l,1.l1it'tIa'1:JJ11fll~LL~:;a'11.J
• 'IJ

LiJ\l,1:JJL~~hi m1L1t1\l,1.l11fi~ n11nt1 'VI11LlI\l,n111.l11J~.JL111'VI111i ~1.Jn1Jfl11:JJl"li1h L~:JJ
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~113JL"Ill h 1'VI3JlI::~\!atl113Jrl1J~113Ji'L~3J"1Ia\!erL1Elll,LdelL~a\!Jll,dJll,1l1\!1'U,'IT113J"151~ LL~t11
'lJ 'lJ 'lJ

~113Jn 'VI3Jl3J~1\! rl1J~113Ji''VI1a3Jt ll,'11~,rL~3J erL1Elll,ll::113J~113JLL~n~1\!L"Ill~1 Elrlll, LLi.'l::
'lJ 'lJ 'lJ

LU~Elll,Ltlll,L~a\!1l1\!~~~113JLtlll,U1,rEl;1ll,3J1LL'Ylll,~ m1~1\!ml3JL "Ill11lLn~;1ll,1ll"hll,1J ~~i.'l,
nl1L1Elll,i'~13JLm1~~d' Ltlll,nl1~lL iill,nl1 t~El~1Ltlll,~1ll, 1'VIru nl11,1'

'lJ 'lJ'"

IllMl1ll,nl1~mil1Ltlll,LLUU'Yll\!L~El1 n~11~a ~1~alu5\!erL1Elll, 13J~m1aiiu11El 6J1mn3J
'lJ 'lJ

1ll,U1: L~ll,~~~113J-n~LLrj'\!~nl1i~nl1L1Elll,nl1"au 1ierLiElll, 'Yln~ll,L1Elll,i' 1l1nnl1'Yil\!lll,
'lJ' 'lJ

u1:~h LLUUL~El1rlll, t~ El3J\!lierL1Elll,,,i'1\!~113Ji'LLUUL~El1rlll, LUl'V13JlEl"11a\!nl1L1Elll, i'
, 'lJ 'lJ 'lJ

LLU1~~ii ~a m11 ierL1Elll,~~113Ji'~113JL"Ill11lLLUUL~mrlUerL~El1"151ru"1"111Jll, G1\I cu cu CU' J

LLU1~~~all,"~1n~1"~LLuu~ll,L~afLLaniiv-J (Interactive - Constructivist

Approach)

LLll,1~~~ all,"~1n ~1 "~LLUU~ll,L~ afLLaniiv-Jl inl1L U1El1JLii ElUL-n\!

ULd~l'Ylm (Ecology) lll,m1LL,,~\!lid~ll,IllV'!m1L1Elll,i' mh1~a m1L1Elll,i'Ltlll,uiii3JYrll,TI~'lJ 'lJ:;W

Ln ~;1ll,a tll\!~ ellita\! LLi.'l:~i.'la~ L1 i.'l11:'VI11\!~113Ji'L~3J U1:"unl1m 1l1nU1:"1'Yl imY"
'lJ

1::UU~113JL~a LLi.'l::U~ ~ i.'l~ll, ') 1ll,U1U'YlL-n\!1~ll,1i113JL-n\!i\! ~3J~';h lu iinl1~ ~113J~, 'lJ

'VIi.'lln'VIi.'l1El~\1,,:-nall,u1::"1Jnl1m-nl~rlU~113JL ~a'Yll\!1~ll,1i113J"1Ia\!u ~~ i.'lJll, nl1i~~ll,,
~Tl3Jfln~ a\!"1Ia\!nl1~~113J1i'VI~mi1ll,L-n\l1i113J"151~Ltlll,LnUl.6t13Jt ll,'I1~,rYrll,;Jlll,"1Ia\!LLll,1~~d'

'lJ ••••

L'\t ll,U lj i3JYrll,TI1::'VI11\!Li.'lnnl ElIllV'! ~ ii~113JLtill, 1l1\!~13J1i113J"151~ LLi.'l::U1U 'Yli\! ~3JL-n\!

1~ll,1i113J ~113JL,]1111"11a\!erL1Elll,~13JLLll,1~~ LLll,1~~~ all,"~1n~1 ff~LLUU~ll,L~afLLaniivJ
'lJ

U1::naU~1El 2 ii1ll, ~a ~113JL"Illhii1ll,~1i11Ul.:: (Public Component) LLi.'l::~113JL"Illhii1ll,

U~~i.'l (Private Component) ~113JL"ll1hii1ll,"11il1Ul.::Ltlll,m1"i'1\!~113Ji'~ Ln~;1ll,LdaerL1Elll,, 'lJ 'lJ

l~~l.l ni3JWll,TIrl1Jti.'lnmElIllV'! LLi.'l::U~~i.'l~ll,~113JL"Ill11lii1ll,1J~~i.'lLtlll,m1ffi'1\!~113J'VI3J1El::.J , •

~Ln~;1ll, LdEl~L1Elll,1~fi~w,;)11Ul.l ih~113JL"Illh1~1~1a\!L~EJdrl1Julji3JYrll,TIi\!mh1

nl1L1Elll, i'~l3JLLll,1fi~ii Lt1ll,nl1~1 LUll,nl111 3Jrlll, ~\!~1LLi.'l::erL1Elll,
'lJ 'lJ 'lJ

~nl1LLtl\!ifll,nl1L1Elll, i'~\!rlll,LLi.'l::rlll, nl11 iIllMl1 ll,nl1~El "11Ltlll,LL1J1Jffa\!'Yll\! mh1~ a
'lJ

~1LLi.'l::erL1Elll,~Uni3JWll,TIrlll, ~nl1aiiu11El 6J1nfll3J1ll,U1::L~ll,~ii~113J,y~LLrj'\! L~a"11\!'lJ 'lJ ::.J

~113JL"ll1h~i'~Lllll,1::'VIil\!~1rl1J erL1Elll,erL1Elll,rl1JerL1Elll,'VI1aerL1Elll,rl1J1J~~i.'l~ll,~ L~ m"ll a\!
'lJ 'lJ 'lJ 'lJ 'lJ ,

n1Jnl1L1Elll,f LU1'V13JlEl"1la\!nl1L1Elll,i' ~ a nl11ierL1Elll,~~113J'Yll\!L~an'VI1a'VI1~h~a1Jl~
'lJ 'lJ 'lJ

'VIi.'l1n'VIi.'l1El t~ ElL3J,)lLt1ll,~ a\!ill,"~ Lt1ll,ull, 'Yl13J~"11a\!n ~3J erL1Elll,~~113J1~113JL-nlh
, , 'lJ 'lJ

~ Aa,." g,11I a...o A cv A 6'
'Yl~ 3J11f1Elll,Elll,~113Jfln~a\!~1 El'VIi.'ln;Jlll,1i113J"151~LLi.'l::'VIi.'lnm1'Yll\!1'Ylm~l "~1

'lJ ••

A cv AA It A Q..oI

LLll,1~~~ all,"~1n~1 "~L"15\!ff\!~3J(Social-Constructivist Approach)

LLll,lfi~~ all,ff~1n~lff~L -n\!i\!~3J lim1LmEluL iifJUL-n\!1J11J'Yl(Context)

1ll,m1LLff~\!1iL ~ll,1l1V'!nT'n1fJll,l' n fll1fi Elnl1L1fJ'\.ti'Ltlll,U iii3JYrll,TI1::i1Jnfl3J~Ln~;1ll,a tll\!'lJ 'lJ::.J ,

~ ellita\! LLi.'l::~i.'la~ Ldi.'ll \bLuiim1~~113Jl~'VIi.'lln'VIi.'l1 El~\!L~1Unl1Ela3J1U11Ltlll,,r ll,'Yl13J~
'lJ
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"11a\ImhJ 3J1Url ~,r~U;)l U"1Ja\l LbU1 ~ ~dL UU1J11J'Yl'Yl1\1~\I ~ 3JLi\ll~U 1i113J~ rn~1'Yl1\1~ ~ ~

1~U1i113J ~113JL~a LL1il:QU'Yl13J~"1Ia\ln~3JLUUff1~ru~113Jfhihi~\I~LL'YlU~113JLUW;11\1LL~~ ~ ~

LUU~\I~~\I~3J~11\1;1U m1~11\1~113J1di~;1U1Ui,'hu~11i11rn: mhl~a LUUn11~11\1~113J~

L-n1h1:ilJn~3J "il1nm1ihJn~3J~Ulh:vIi1\1lJ~~1ill Un~3JV\1a1U~\I~3J iin11aihh1 rJ i'mn3J~ ~ ~ ~

1ulh:L~U ~ii~113J-n~LLrJ\I"ilU'1.~LuuuU'Yll3J~~n~3JrJa3J11Jl1t1n~a\l~ ~

n11L1rJUi'~13J LbU1 ~ ~if Ltlun11~1 Litun11113J nu rf\l~1LL1il: ~L1rJU~ ~ ~

~nl1LLtJ\lifunl1L1rJU 1~\lnULL1il:nu nl11 i1l1Ml1 unl1~a ~11Lt1ULLlJlJ~a\l'Yll\1 n ~11~ a~

iinl1tl ;;imi'Ulh:Vll1\1~1nlJ ~L1rJU ~L1rJunlJ ~L1rJU LL1il:~L1rJunlJlJ~~ 1ilgu 6J ~;cJ 1.1 1.1 cu cu cu 'I

L~rJl-n a\lnlJn11L1rJu 1 Lvia~1tl Lt1uuu 'Yll3J~"1Ia\ln~3J n11~aULb1il:n11L1rJU 1L'"U ~~ ~ ~ ~

filii n113JL-n\l~11i11rn: LU1V13J1rJ"1Ia \In11L 1 rJU1 ~a 1~~L 1 rJU~ ~113J'Yl1\1L~ a n'~~ ~

VI1illnVl1il1rJ1~rJ'Yll-3L~amrUL~11Jn11rJa3J11J11Ltlun11~n ~\l113JnU"1Ja\ln ~3J~
A Q..o AA fr' A .

Lml~~~aU~~1n~1~~LLlJlJL1~~a1il (Radical Constructivist Approach)

LbU1~ ~~ aU~~1n ~1 ~~LLlJlJL1~ ~ a 1il1in11L tl1rJ 1.1L.yjrJlJl ULi \1"11a\l

n11'til\11U111 rJlU1~1\1~11\1"11a\l~\lii:a1~ (Organism) 1un11LL~~\ll iL ~Ulll'rm11L1rJu 1~

n ~11~a m1L1rJu1Luum1~~wliI11rn1nlJ~ULa\l ari1\11::ir~1::1-3LL1il::1alJ~alJ LUUn11Yi~~ ~

nlJ~ULa\l L~ au 1Ltl Ltn11~~113J~t1n~ a\l ~\I~113Jt1n~a\l"1Ja\ln11~~113JWliI11rn1"il1n~ ~ ~

~113J~a~~~ a\lnlJ~113J~~"1Ja\llJ ~~ 1ili U i\li un11~~113J~\l3Jl~Vl1ill nVl1ill rJ LL1il:ii~113J~

t1n~a\lL'Yh6J nu ~l3JLL~hnrn'l'1~LL~1il:lJ~~1illi3J3J3Ja\l~LUU"il1\1"1Ja\llJ~~1il;1unlJn11~~113J~ ~ ~ ~

~13Jtb:~lJm1rnVl1a~113J L~a1U1J11J'Yl~\I~3JLL1il:l~U1i113J"1Ja\l~u nl1~11\1~113J1Ln~;1u1U~

n11L1rJU1~13JLLul~~dLuun11~lL itul~ rJ~L1rJuLuuLtlul VIlli n111i~ ~ ~

111M1hl.nl1~a~1LUULLlJlJ'Yl1\1L~rJl n~11~a LUU~~L1rJu~a~11nlJ~lLa\l LUUn11Yi~Vl1a~ ~

~~nlJ~ULa\lL~a~i1\1~113JL,hlli1LtlUlJ~~1il dhVl3J1rJ"1Ja\lm1L1rJU1~a m11i~L1rJU~~113J~ ~ ~

~l3J'Yll\1Laan '1.~Vl1il1nVl1illrJ ii~113J1~113JL"1I1h ~~~113J~13J1h:~lJn11rn~lUlJ~~ 1il~ ~

m1L1rJum1~au hiiim1~uVl1u U'Yl13J~Vl1mmrJ1JL.yjrJlJ~113JL"1I1h"1Ja\l~L1rJULL~1il:~U~

n11~lLLumLU1~~"1Ia\l'Yl'lMli~au~~1n~1~~LUU 4 LLU1~~ LUU
~ ,

n11WliIl1rn11ULi\lLmrJ1JL.yjrJ1JLLlJlJ~~"111U1J11J'Yl'Yl1\11'Ylm~l~~f L-wa1iL ~U~113JLL~n~1\1~
.d Cl; I A ••••• A Q..oo AA rt. A A Q;

LL1il:3J3J3Ja\l'Yl"ll'~L"ilULL~1il:LLU1~~ LL3Jl1LLU1~~~ aU~~1n ~1 ~~ LL~1il:LLU1~ ~"il:3J1ilnMrn:~

3J3J3Ja\lLuYi1::LL~Lml~~~aU~~1n~1~~rf\l 4 Lm1~~iiari1l1rJl UVI~n;)lU ~U;)lU"1Ja\l'Yl'lM1iq 1.1 .&SI "" ~

~aU~~1n~1~~LVl3jaunu ~a m1~f1\1~113JfLUun1::1J1Un11~di~;fU1l1rJ1UlJ~~1il LUU~ ~

n11~f1\1 ~113JL-n1h LL~::~f1\1~ 113JVl3J1rJ1~rJn11~~il3J LL1il::L~a 3JlrJ\I 1.11::~1Jn11rn

1U~1l1YiLL1~~a3J~Vl1il1nVl~1rJ LL1il::1i~L1rJU'~i~113J'fl u~mum1rn1 VI~~ ~
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LL~11LLtl.1~~T1au'bH11fl~1~~ 4 LLtl.1~~,;)::aciln fl1u,'VI5mnwvfu';nw1J a\l
'IJ ••••••

'I'1rpy~TIau'~~1fl~1 ~~L'VI!iau,nu, LL~flijtfllYru,::~:IJ3Ja\lLU'Vn::~~l\lnu' t~ mu 'Vn::acil\l ~\l

1u'~1u'''1Ja\lLU1'V1:JJ1flfll'H1flu' l' m:il fl~u'1';) LLtl.1~~T1au'~~1fl~1 ~~LLtJtJ~u'L~ afuafl.yjy.J :JJ11,r
'IJ 'IJ

1ttfll':ii~flT'H1flu'fll':i~au' Li'ia\l';)lfl LLu,1~~tidJu'n u,1~~ 1'VIaj~~utJ ~u,u'fll':iL1flu'fll':i~au'
q

~13J'VI5fl ~~':ifl1':i~fllYl.ffu'~u';nu' 'V'l'l'1ll~fl':il"n2544 t~ mu 'V'll::acil\l ~\lfl1':i:il~fl1':iL1flu'fl1':i~au'
'IJ ••• q

1u'fl~3J~':i::fl1':iL1flu'11'1'1m \'111~~f
q 'IJ

1.1.6 UWJ~~Atl,"a(;l~AGi1aGfuuu5,"LGltl{LLtlnfiMfi"11111m"ul1'iL~g,"

a,., t: •... .c:t I A A Q..f AA ft' A

1"n':il11':iru,Lm1~ (2546 : 141) fl~11mLL'U,1T1~T1au'~~':ifl~1~~4 LLtl.1T1~

';)::acilll flhl'V1tfl~u';nu' "1Ja"'I'1filYllTlau'~~1fl~1~~L 'VI!iau,nu, LL~flijtmyru,::3J3J3Ja\lLU'V'l1::~~ ~ °1 ~ q

~l\lnu' t~u'LU 'V'l1::acil"~" 1u'~1u'''1Ja\lLih'VI:JJ1flfl1':iL1flu'1~fl1':iL1flU,'1U~~::LU1'V13Jlfl LL~fl~l\l
'IJ 'IJ

nu, ~\l~i.~fl ~113Jl LL~1 LLtl.1~~T1au'~~1fl ~1 ~~LLtJtJ~u'L~afLLafl.yjy.J ~utJ ~u,u'fll':ii~
q

fll':iL1flu'fll':i~au'~13J'VI5fl~~':ifll':i~fllYl.ffu' ~u';i1u' 'V'l'l'1ll~fl':il"n2544 t~ mu 'V'll::acil"~\l
'IJ ••• q

fl1':ii~fl1':iL1flu'fl1':i~au'1u'fl~3J~':i::fl1':iL1flu'11'1'1m\'lI1~~fyf"ti Henriques (1997 : 4) fl~11~tJq 'IJ q

i.111 LLU,1~~T1au'~~1fl~1~~LLtJtJau'L~ afLLafl.yjy.J~utJ~u, u,1i~L1flu'Ln~T1113J~~'VItfl'VI1a
q 'IJ

3Jt WY]\'II,r'VItfl'l'11\l1'1'1m\'ll1~~fijTl113J1'T1113JL']11,;)1'1'1m\'ll1~~f(Scientific Literacy) LL~::ij'IJ

~ ~ii.ifl~ ~1 ~ru ~ afll':iij T1113J1T1113JL,]l h'1'11\l1 '1'1fll\'111~~f ~~ a~';)u'1i~L1flu'~13Jl':i1;l
~ 'IJ 'IJ

~11\l~':i"~~>I~l>161 iifll':i~~acil\lii1,;)1':iru,rulw' ~a~1':iLL~::in,;)>I1i~~u'L~u'T1w'fh n~::J QI ~ cu Cl

t 6' ~~ •.•• .J" -... ~l .et •... ""d \1.<0tJ':i:: fl"nu'"1Ja>l~\l '1'1~':il" "1JU, TIw,~fl lYru,::'I'1fl ~113Jl U,~a ~ TI~a" fltJ '1'1LUl 'VI3J1fl"1Ja\l fll ':i,;)~
q

fll':i L1fl U,fll':i~a u'1 '1'1fll \'Ill ~~f1 U,~1;l1u'~fl lYl ~13J~ fl':i3J1"nl fll':ii.~ ':i::tJi.1 ~"~':itJi.~ 11
q q

fl1':ii~fl1':iL1flu'fl1':i~au,ijLU1'V1mfl ~"ti (fl':i3J1"nlfl1':i.2544 : 3)

1. li~L1flu'L']11,;)'VItflfl1':i'l'1qlYll~u';nu' "1Jam"1J~,]a~ln~ LL~::ll':i':i3J"nl~'IJ ~ •••

2. 1i~L1flu,ij"fllY::1u'fll':i~fllYl flU,T111ijfl':i::tJ1u'fll"~~ fl1':iLLnuru'VI1
'IJ ~

fl1':ii ~nl':iLL~::fl1':i~~~u,1';)L-n>ll'1'1m \'111~~f

3. 1~~L1flu'~':i::'VIUni1\lTl113Ji3J~u'fLLa::~an':i::'I'1tJ"1Ja"l'1'1 fll\'111~~f
'IJ

L'I'1T1tu,tanu~::3J1a3Ju'lY6
q

4. 1~~L1flu,ij~~1'1'1m\'ll1~~f ijTlW,ll':i':i3J,;)1flll':i':i3Jlu'fll':ilm'l'1m\'lll~~f
'IJ q

ua::L'I'1T1t u,t~nl u'fl1':i~11"~':i':i~

fll':i'l-h LLu,1~ ~TIau'~~1fl ~1~ctfLLtJtJa U,L~ af na flfi y.J3Jl1i1u,fll':i~a u,

1'1'1m\'lll~~f ~m':imt 1~L1flu'i.tJ~fl1':i~flu'11'1'1m\'lll~~fa cil"ii tJ':i::~'I'1n-lll'V'lua::ij tJ':i::~'I'1n-~a
'IJ 'IJ 'IJ

tfllYru,::l.tl~ru"1Ja\lLLu'1~~T1au'~~1fl~1 ~ctfLLtJtJau'L~afLLafl.yjy.J~ a fl1':iril"T1113J1T1113JL,)11';)~ii
~ 'IJ

a\l~tJ':i::flatJ 2 ~1u' i.~LLfi fl1':iril\lTl113JL-nlh~1u'~1l1':iru,:: LL~::fl1':iril\lTl113J'VImfl~1u,tJTlTla
q
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~\ltf 'U,m1,)~nT~iL1rJ'U,m1~el'U,L~ el1i crL1rJ'U,Ln~m1L1rJ'U,'r~\I';1::il~\I~el\lel\l~th::nel1Jd 11:JJelcl
'11 '11 '11

~lrJ mh1~el1icrL1rJ'U,iluni:JJv'r'U,TIn1J1J~~fl~'U, 1i'1l1lYl1'U,m1;el~11 eliiU11rJ iml1:JJ 1'U,'11 ~ q

'U1::L~'U,~il~11:JJ;r~LLrj\l L~ el~11\1~11:JJL"1Tlh~rm~el\l LLfl::i~L';1'U, LLfl::1icrL1rJ'U,i.~~~-W';111rnl
'11 '11

L~~1el\l Lviel~l\1~11:JJ'VI:JJ1rJ1~n1J~11:JJ1ml:JJL"1Tlh~L~L1rJ'U,1:JJ1
'11 '11

nl1~el'U,~1:JJ LL'U,1~~~ el'U,~~1n ~l~~LL1JlJ~'U,L~el1LLelnYlW L~rJ1"1Tel\ln1J

nl11 icrL1rJ'U,L"1T1ii\l~11:JJ1 (Access) fl\l!i el~h Lii,'U,n11 (Engage) Li111 ';11iL 'VI~ ~fl LLfl::l-!.1'11 '11 q

~11:JJnul i nl1,)~n11L1rJ'U,n11~el'U,i1~11:JJL ~el:JJ1rJ\Ii:JJv'r'U,tYn'U,1::'VIi1\1 ~fl"1lel\ln11L1rJ'U,1
'11 '11

n11L1rJ'U,n11~el'U, LL'VI~\ln11L1rJ'U,1 LLfl::m1U1:: Lij'U,~fln11~el'U, n11~el'U,~1:JJLm l~~d
'11

~1el1J~fl:JJ~11:JJ1 LL1J1J~1J~el1J~11:JJ1LL1JlJLL'U,::LmTYl1\1 (Guided Inquiry) l\1';11n11L1rJ'U,1q '11 '11 '11

(Learning Cycle) n11u1lJLu~rJ'U,:JJ1'U,'n~u (Conceptual Change) LLfl::n11~11\1LL'U,1~~

LL'U,1U~U&i(Generative Appoaches) l'U,"1Irn:;~ Shymansky (Shymansky,et.. ai, 1997 al\1ii\l

l'U, Hand, Lawrence and Yore : 11) L~n~11ii\l~'U,LL1J1J..t1'1.U"1Iel\ln11~el'U, LLfl::i~

U1:: ~1Jn11nLL1r.l'U,1 ~1:JJLm1 ~ ~ ~ el'U,~~1n ~l~~LL1J1J~'U,L~ el1LLelnYlW(Typical Interactive
'11

Constructivist Teaching) ~tlL~i11.h::nel1J~1rJ1hJn~i1:JJ ~\litq

1. m11i'~11:JJ1L~:JJ"1Iel\lcrL1rJ'U,11:JJ~1rJelcll\1~'U,~1
'11 '11

2. m1Lil11';1Uqj'VI1
"'" A dI d

3. m1'Yl1'Yl1rJ~11:JJ~~LLfl::'Yll\1Lflelnm.1.

4. m1sn:JJi'1JLL~1tlf1J~11:JJfl 'VI3-il~L"1T1LUelcll 'U,~11:JJ1L~:JJelcll\1L'VI:JJ1::~:JJ
'11 '11 'Il

5. m1tl1::Lij'U,~fl~11:JJf~11:JJL -nlh
'11

';11n ~nlYrn:::JJ:JJ:JJel\l"1lel\lLL'U,1 ~ ~ ~ el'U,~~1n ~l~~LL1J1J~'U,L~ elfLLeln YlW
q

~\ln ~11 ~\I~ Lil~ qj~11f11"\ll 'U,n11i~n11L1rJ'U,nl1~el'U,m:JJ LL'U,1~~~ el'U,~~1n~i ~~LL1J1J

a'U,L~elfLLelnfiW U1::nel1J~1rJ off'U,~el'U,m1~el'U,6 off'U,~\ld

1. m1Lil11';):JJ t 'U,'n~UL~:JJ

2. m1~11\1 ~11:JJ,]~ LLrj\l '1'11\IU ill un•..•..
••• 0

3. m1~'U,'VIlm~el1J

4. m1~11\1~11:JJL"lil h&f1'U,~1li11rn:;
•.. ,

5. m1~11\1~11:JJ'VI:JJ1rJ~1'U,1J~~fl
q

6. nl1~1~11:JJ1ttlli
'11

111f~u LLn1elh (2541 : 53 - 54) n~11ii\l n11i~n';)n11:JJnl1L1rJ'U,q

m1~el'U, ~L~11J';11n ~'YlTI'V-lfl';11n'Yl'llY Tl ~11\1~11:JJft'VI3Jt~rJcrL1rJ'U,Lel\li1LL'U,1'1'11\1~\I ~ elLtl d~ '11 '11

1. ~~~i.~';11nnl1L1rJ'U,n3JL~;f'U,elcin1J~1l1'V-l LL1~~ El:JJ"11El\lnl1L1mt1
'11 '11 '11

L~ rJ\I elcil\1 L~ rJ1 LL~ iJ\I;f 'U,elcln 1J~ 11 :JJ1LLfl::U1:: ~1Jnl1nLL ~:JJ"1IEl\I erL1rJ'U, ~ \Itf 'U, ~ 11:JJ~ ~
'11 '11 '11

Lill 'VI:JJlrJ LL~::LL1\I';)\Ih"1l el\lerL1rJ 'U,~ \I i1Ei 'YlTI'V-l~~ Elirrm1~ erL1rJ 'U,i1tl;; i:JJvr 'U,in1JEltl n 1rn'11 '11 'Il:;.J q



n.

tLUU~lIl.'I1.r,p~L,pH.LU~[11(, ~L~~L~~t.~~~lIl. ::Ltv\.~'~~~'UL&'I1.fJ~'
~ ~ ~ ~

;:~m~&;:L&';:Ltv\.m~~~'~[1\ [1\ t.~~~~1UL&k'l1.fJ~m~lIl.LlIl.lUJ::.t.vm:.LU~[1\tLUU~lIl.L'!\t.~"'I1.~!l
n. b b n. b

tLUU~ll1.k'l1.fJ~'~~ (aJ\!l:Jnpul) 'I1.LIl[1~::~m(aJ\!pnpaa) 'I1.LIl'l1.~fT.m'£.'I1.fJ~'tLU~L~lIl.::t~~Il~

IlLU~~~'~ t~ ;:'IU-FI;U~'I1.t~~tt.~ 'I1.~~tLU'I1.fJ~'tLUllttU&~~~tLU·9
n.

~~1'I1.fJ~',t:IfT.£.lIl.4"fJLlllll.ll Lt.~l! ~tLU.s~'I1.1.
n. n. n. n.

::~'1fT.fT.::t'l1.l!'~l.lUtLUfT.~;:t[1~~'I1.fJ~',t:I~l.fJ~l ~~lUtLUfT.~;:t[1l!'I1.fJ~',t;1~~~'I1.1.&1.L,Q"-''I1.fJ~',t:I
b n.

~ 1.'I1.~::tU~k'I1.fJ~'tLU'I1.b'IUtLUtv\.LlJ~~~ 'I1.,ttfJLlllll.ll Lt.~'I1.!:':;t[1t.~"~~tLU~~lIl. 'I1.L~tLU'I1.[J', ~
n. n. n. n.

L~re~fJLIlIt1.IlLt.~~L£.~tLU'I1.W~l!~£.IlU,~£-1.fJ~1'I1.LL"::tLlJ£.'I1.fJ~'tLU'I1.1.'I1.fJ~',t;1::'11.'1.V:tLUfJr..~. ~
n. n. n. n.

L"~1'I1.fJ~',t:IL"~fT.£.'I1.fJ~'tLU~~fT.~JI.~~fT.£.IlLt.~l!'I1.fJ~',t:I~1.U~L"~~'I1.~~,t:I'9
b n.

L"t~UU'I1.fJt,~........~
n. b n.

L"~fT.~~lIlLt.~::~" fJLlllll.IlLt.~ ~~'I1.!:'::t[1tLUl!'I1.fJ~',t:I~ t 'I1.~::.Wtt.~'I1.~~,t:I'I1.,ttL"~~"[1\L"\,1o::~, ~ ~

~~lIl. fT.lllGfJtLUl!&L~ t.~'m~'I1.!:'::t[1UL&L"~lIl.::~11~~'I1.!:'::t[1tLUl!~ 1.~~~t.~"'I1.~L"Lk~~~' ~11

'I1.,ttL!Am Llllll.IlLt.~L"L£.~tLU~"L"fJ~'L"~,Q"-t.fJ~'~'Lre~'I1.fJ~'tLUUL&L"GU'~'L'I1.,te~~m~lIl.fT.lIlGfJ~,. I I I I I
n. n. Ib

&1.Il~'re"&L~ 'I1.fJ~,,t;1~"&1.L"~'I1.~~,t;1~L"L~GfJLlllll.IlLt.~L"L£.~'I1.fJ~',t;1L~£C"'v~ ,

relt1.1.LIl'l1.~fJLlllll.IlLt.~L"L£.~&L~kf~~re'L'I1.,yL,Q"-'
Ib Ib

L~~" (, 'I1.,ttlUtLU'I1.LU~&1.L,Q"-''I1.fJ~',t;1L~~\t.L~Ukf ~"'I1.,VL,Q"-'Ll1 re"~~lIl.'I1.fJ~,,t;1L"~fT.lUtLUfT.~::t[1~
Ib Ib

fT.,y~"'I1.,VL,Q"-1'I1.,ttfJLlllll.ll Lt.~L~~~ ~, fT.G~&t.t~~" 'I1.fJ~',t:I~ t fJ~1~~Il Lt.~ L"~[111'11.fJ~[1' ::~"~, ,

fT.~~&t.t~'I1.L~~IlIl~L"~tLU'I1.1.llq.'I1.t.~l!LfT.'~1.~~L"~~ (, 'I1.~~~~hfT.,VG~lIl.[, L"L~lUtLU[jULt[1~ ,

[j n. Ib

fT.,V;L'I1.~Il~••[1l!~\ 'I1.fJ~',t:I~ 1.k'l1.fJ~'tLUL"~fT.lUtLUtv\.LlJ~~~~~' fJLlllll.IlLt.~~Lk~tLU'I1.1.llq.'I1.t.~
Ib

l!'I1.fJ~',t:I~ 1.L"G~::~" L"@~'@~~tLU'I1.t.fT.::tU'I1.[J'fJLlllll.ll Lt.~~L£.~tLU '£
Ib

'11.~fJ Llllll.ll Lt.~L"L£.~tLU@~~tv\.~U~l!~@l! ~Il ~'lUtLUfT.~::t[1UL&LIlL"@~'}:L"~ '11.~~~,

~ 1.&1.L"~~fJLIlIt1.IlLt.~-!T-tre~@~lIl.-!T-1.&L@'I1.~L"L£.~~fJLlllll.ll Lt.~~" fT.l~~~relll.1.J11tLUfT.~::t[1'11.1.
n. n. b

~@l!~Il~'kIlLt.~~L~lIl.::W ~lIlG~ 'tLUfJ~l '11.~,~\ ~~lIl.'11.~\~~~'11.t fJLlllll.IlLt.~~L£.~U,te.13-FI;'I1.1l
Ib n. n.

fJLlllll.ll Lt.~~Lk~tLU fT.,VL"@ff-t.fJ~'£.'I1.fJ~'tLUrelIl.UIl Lt.~fT.,VIl~'lUtLUfT.~::t[1@~lIl.kll Lt.~~L~lIl.::t
n. n.

.¥'I1.~Il~IlLt.~~L£.~@~lIl.@~Il@~,~" 'I1.fJ~',t:I~1.t.~" relt1.1.~@~1'I1.[J'~L"~~[1~'11.@!lLlllUtLUfT.~::t[1l!
Ib Ib n. p.:

~~~UL&k'l1.fJ~'~t @~ (Iaqnsnv) ~m!rsG@L"@fT.fJLIlIt1.IlLt.~l!L"L~@£.'I1.fJ~'tLU~-FI;l1UfT.,yfJL~~::&
n. n. n. n. Ib n. Ib n.

UfT.m,I1t £.re~~L"~~11'Lt.~"£.~L"~UL&£.'I1.fJ~',t:I~ 1.£.'I1.fJ~'tLUfT.m'[1tL"L£.~'Z••••• I I I I
Ib

'I1.~'I1.[J'kULfJ@fJLIl1.::tUIlLt.~
n. Ib b n. Ib

fJLULlA-tLU'I1.-!T-''I1.fJ~',t:IL"@fT.L"@1'I1.~fJt.~£.'I1.fJ~'tLUIl~fT.t.~tLU::~" 'I1.fJ~,,t:IL"@fT.'I1.1.fJLlJ&1.L"&L"tll
b Ib n. Ib

'11.'I1.~fT.,tt~@~, fJLlllll.IlLt.~l!~ U'I1.fJ~'tLU~LUtv\.LlJ~~~L"@~'I1.G~,t:I'I1.,tt~~re"@~lIl.'I1.@!lLllk'l1.fJ~', ~
n. Ib Ib

~,,~ 1l~'J11tLUfT.~::t[1kIlLt.~I1,V.¥'I1.~Il~IlLt.~l!'I1.~~~fT.,V~@'I1.~@~lIl.'I1.fJ~',t:IL"GfT.&1.'11.~Il Lt.~
Ib n. n. n.

fT.,y~@'I1.~U,te&1.'I1.~IlLt.~~l.'I1.fJ~',t:I~L"~~~ ~u, L"~'I1.fJ~',t:I~1.&1.~~'I1.@~,t:I~L"~~L~U~"U,te~'L~U'L"~
n. [j Ib n. n.

'I1.fJ~',t:I~L"~ [, L"L~J11tLU ULtrm,yt.fJ~'~U' L"~'I1.fJ~,,t:I~tGp' 'I1.-!T-1fT.m'l1tfJL~lIl.'I1.U'l1.fJ~'tLU

ZZ
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'V'lmrnJl~"hu Ud~~~ e)'\.l,Ll~1n~lLl~LL1J1J~UL~ e)'fuElnYirJ~ L~rn,] El>ln1J
q

nl1~m~n ijvrU;ilU~dl3J~~3Jl'illn1J1"l5rul~"h~dl3J1dJU~>I~ ij ElclLLtrd Lvt £J>ILL~nl1L1rJU
tU QJ CU ClJ

nl1LlEluij'il ~1J1~Ll>l~1'" ~L1£JU11J1LLi.'l~L,]l hLl111d:;~dl3J L1JU'il1\1"llEl\I~dl3J1~ ~L1£JULLlJi.'l
q 'IJ 'IJ 'IJ 'IJ

~dl3J'VI3Jl £J"llEl>I~UL El>I'ill n Ll1l1'V'lLn~ tr fl3J1l1£JUEln~ ~L1£JUijlJ 11i3JoWUf Ll11>1~dl3J1;1U'ill n'IJ ~ 'IJ

vrU;ilU1J1:;Ll1Jn11nrL~3J ~ijElclLLtrd1U~d~L1£JU L~El3J1£J>ln1J~dl3J1L~3J1J11JLlJ~£JU LLi.'l::"llm £J
••.• 'IJ 'IJ 'IJ

L1JU1~1>1Ll11>1'Yll>1~dl3Ji't 'VI:JJ~b1£JU'V'l1fl3J~'il::11JLl1l1'V'lbLd~ tr El3J111£JuEln~1>1') 3Jl Ll11>1'IJ 'IJ

b~3J'V'lU~dl3J'~L~~i.'lEl~Ldi.'ll
'IJ 'IJ

A4. A QJ AA tf

1.1.7 1fiail"i113JU\nflilflU1UfGl"iflGnaGl

vrU;ilU 'Yll>1'YI1"1 Ml1 ~l3JLL Ud ~ ElULl~1n ~1 Ll~~U 13Jl1 iElcl~u ~>I ElcltU QI ~ cu cu

1JUvrU;ilU ~11 n11Ll11\1f1dl3J1di~;1U111 £J1U"llEl>l1J~f1i.'l ~dl3J1di~'illnLl3J El>I Lbi.'l::Ll~iJnJrul
4.f IIlJ Cl cu QlQI

bU U'Yl tl M ~ oW~ U 1 n 11 "lJfl >Ib~ FJb'il ~ (Piaget) ,h U1n El~ "it (Vygotsky) b,r U WJ1 3Jj'

ij bb'VIr;l>l1l1£JUElnLl3JEl>l~U ~ ElElcl1ui>l ~ 3J bn~n11L1£Jwrl~ijlJ 11 i3J~uf1::'VI11>11J~~ i.'l bLi.'l~'IJ 'IJ ~ q

Ll111'V'lLLd~trEl3J'Yll>1i\l~3Jn11£JEl3J11JLLi.'l::UlLLUd~~~ EluLl~1n~1 Ll~ 3Jli~1::Lij £J1J1Unl1b1£JU

nl1LlflU Lvt£J>lL~ElElfi1Jl£Jii>lln-~~ lrr"11 >ILitfl'VIlf1dl3Ji't'VI:JJ ') ~~b1£JUL']lh nrr~~"llEl>l'IJ 'IJ 'IJ

~ L1£JULEl\l'ilULl1m1flU lllJLl11>1~dl3J1"ll El>I~L1£JULEl\lL~ L:JJ11'il::U1L1J1in1Jn11b1 £JUn11LlElU
'IJ 'IJ 'IJ

lUl"1f11~') (bEln~n~ ~n~::,r'\.l,'yf, 2542 : 32)

Lmd~ElULl~1n~lLl~ flnw~ulLiJU'YltlMl1n11L1£JU1 ulml,nui~n11b1£JU'IJ ~ 'IJ

n11LlElu1~FJLl1l1~1~rn~~lLl~fU1U1"l51~ (NCTM, National Council for Teachers of
'IJ

Mathematics) bbi.'l::Llm~3J~~lm.n~lLl~fLLvi>lLl'Vl1!m3J1n1 (AAAS, The American Association

for the Advancement of Science) If>lLlEl\lLlm~3J L~~nMl'Yl~i.'lEl>l LLi.'l::.yhli£Ji~11JLb1J1Jn11LlElU
'IJ

bb1J1J~l>1') ~13JLbUd~flULl~1n~lLl~ mmmLl:'.jmb'V'li'ilULiJu~j'innUflcl1>1bb'V'li'VIi.'llFJ (Rice and

Wilson, 1999 : 28)
A ~ •••••. Q..oo I l).o\AG.; A

'il1n bbUdfl~ b1JEl>I~U~>lni.'lld ~d'il FJ'V'lFJ1FJl3J~nM1n11LlElU~13J bbUd
'IJ

~ flULl~1n ~1 Ll~LL1J1JaUL~ ElfLLElnYirJL~ flU lm1J11J1J1:: £In~1in1J Lll1::nl1L1 £JUn'YI m ~1 Ll~f
q 'IJ

'VI'\.b£Jnl1L1£Jwf L~El>l'V'l~>I>llU bLUd~~n11i~n11L1£.1Unl1Llflu~*li£.l~nMTd' biJunl1i~
'IJ 'IJ

n'iln113Jnl1L1£.1Un11LlElU ~13JLLUdnl1L1£JUn11LlElU"lJEI>IHenriques bbi.'l::~m:: (Henriques, et

al. 1997 : 4 - 6) L~ElElfi1Jl£JlrrLlElU~13JLLUd~ElU"~1n~1"~LL1J1J~UL~ElfuElnYirJ ~ih~\I

l~11J~dl3JLlU hElcll>1mn 1UU'il'ilUU ..r>l'illn1J1::L'YI~Ll'VI11"l5Ellmlin1El ElLlb~1b~£.I ib6fl'bLi.'lu~
q

LLi.'l::Ll'VI1;i ElL3J1n1 1Un11~~n1::1JdUnl1~nMl~ L'IXun1::1JdUnl1L1£JUnl1LlElU~13J~dl3J L~El
.•..

~dl3J b,]l h 1UL~E1>11J1"l5fJJ1~EluLl~1n~lLl~ *li£.I'~~~1J1::Ll1Jn11m1 ibUU l1J~13J11JU1J1J
'" 'IJ 'IJ
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'"

-iT'U.m1 \! fl1111 VI111£.I~1 'U.1JfI fI ~1

i"n1'Uf a"Gl1aJ U" '1~a"aGli'ni~ a GfLLUUO"LGl a-fLLannft

Lv'U.1Lfl1 ff (Henriques, 1997 : 4) l~Lff'U.E1.ff'U.m1'ffEl'U.~ll1 LL'U.1f1E1'U.ff~rf1

~lGl~LL1J1Ja'U.L~ erfLLElf1-nv-Ji\!it
,.. .
i"n 1 n1'1"1'1'1;)aJr"nA,.{L~aJ

dJ'U.m1',)~n,;]f11'1'lIL ~EI"i)\!h1~~L1£.1'U.LLff~\!1I1 'U.'Y1~"~ LU'U.fl11111 fl1111
'11 '11 '11

L~E1"1JEl\!~L1£.1'U.iiEl~ L~lI L~ £.I1n1JL~E1\!~';l::L1£.1'U.1 111'U.'Y1~"L~lI"1J El\!~Li£.l'U.EI1';l LU'U.fl11111f11111
'11 '11 '11 '11 '11

L,j11';l~ 5\! hi ffll 1J1'rn VI'1E1Lu'U.1I1'U.'Y1~"~fI ~1~ LfI ~ E1'U.n';lf11'1'1I1 wff'U.~E1wn "151£.11~ ~Li£.l'U.
'11 '11

~1'::VI,rf1t1\!fl11111 fl1111L ~E1"1JE1\!~'U.LL~::.yi11~fl1'111~L1£.1'U. hi1 Vl1E1iifl1111L,j1 hL~E1\!~';l::
'11 'II'Il 'Il '11

ffEl'U.fI ~1~ LfI~ E1'U.1 'U.lh::L~'U.1~U1\! lTIffEl'U. Vl1flL 'YIf1itfl~fl1'ff11111't)lt 11111ii.~L''If'U. f111'm 11
'11

~1t)111 f111'Lil£.l'U.E1'U.W'U.TIm1'l~E1~h\!') m1'1i'''llEl\!';l1\! LU'U.~'U.1
~ d lJ,; ••••• lJ,; ~

t1"fI 2 n1'1a'11"A'11aJ'!I(;ILUh1fl1"~'11aJA(;l

LU'U.f111',)~n,;]f11'1'1I Lrl ElL11f11111ff'U. h n1'Y11 £.1111Wn~"L~lI"1J E1\!~L1£.1'U.
'Il

n';lf11'1'1I1 wff'U.~E1'U.it 'rh1~~L1£.1'U.'1iLLtih Ln~fl1111ff\!i£.ll 'U.fl11111f11111 L,j1 h fl1111L ~EIL~lI
'11 '11

"1JE1\!~'U. lTIffEl'U. VI'1EIL'YIf1itfl~fl1'ff11111'm.h i.1.11ii.~L"l5'U.m1't)ll1~lt)ll1 f111'ff1n-~f111''YI~ ~ El\!
'11

f111'Gf11'1';l m1' 1~E1~1\! ') m1' 1i'''ll E1\!';l1\! LU'U.~'U.
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~ ~ g,; 0

'lI'U1 3 n1'j~"'Vl1~1(;1t)1J

d~lunlj,r~n';)nj'aJ~a-"L~1:lJ 1~crL1rJu~hLiiunlj ~U~il Ltljl';)
'IJ

'Yl~fHl" L~ El~~~11 :lJ;r~LLiJ"'Yll"~11:lJ~~ -w~';)t!:lJ1U'nl1lt!L~:lJLL~:;~El1JiJEl~"imJ El"crL1mt
'IJ 'IJ

In-~eJu'Vi1m'Yl~il.~nl1~ElU~~1~1:lJl'Hl"h Lul,n~ L"1l'u m1f11:lJ~1f11:lJ m1~ fl" m1~1l,;)
'IJ

m1~fl~lj m1vh l~j""lu m1LLnuruVil m1L1mUL1J1J1l:lJi:iflnljfl.nUjlrJ•..

,f"Jt 4 n1'jlif~1\1~113JLi11'i1,h"lif1fi1'jm::

d1un';)njj:lJ a-"L~1:lJ1~crL1rJUfl.nUjl rJ LLiil:;~jUiJfl~U v-l1JiTI~hLiiunl1
'IJ q

Vh"lUll1rJ lun~:lJLLiil:;1:;w:h"n~:lJ l~rJl ,xcrL1rJuiiuni:lJ~u1f El.nU11rJ '15nfll:lJ luu1:;L~uq q 'IJ :.J

~ii~11:lJ;r~LLiJ"n1JL~flU ~jLL~:;1J~~iil5u ') ~L~ rJliJfl"n1Jnl1L1rJU'i' L~fll ,xcrL1rJUL~vh'IJ q 'IJ 'IJ

~11:lJLiJlhL~rJln1JiJEl~Uv-l1JLLiil:;U11J:lJ1U'nI1lU1~~:lJ1J1mf1n~El" LLiil:;i'~L,;)U In-~ElUVi1fl
'IJ 'IJ

L'Yl~iifl~~1~:lJ11mt1:lJ1l,n~ L"1l'Unl1f11:lJ~lm:lJ m1fl.nU11rJ nl1LiirJuLu'lUllii:lJ1U'nl1lt!
'IJ 'IJ

m1U1L~UEl~iil"lU
~ .d g,; I

"Wt1 5 n1'jlif'j1\1~113J'Vl3J1Ulif1"1JAA~•

Luun';)n11:lJL~Ela-"L~1:lJl,xcrL1rJU'Yh~11:lJLiJl h ~1'1"~11:lJVi:lJlrJ1,xn1J
'IJ

iJmlUv-l1J LL~:;1n-m1~UVil~1~El1J 1~t1l,xcrL1rm-w:j)11ru.l L~1~1El"~1t1~ULEl" ili~ElU
'IJ

Vi1m'Yl~ii~~~1~1:lJ11f1Ul:lJ11,n~ L"1l'Um1LiitlULL~Ullii:lJl Ul1111t!nl'HiitlUflu~u1f
'IJ 'IJ q

;f"Jt 6 n1'j'l.b~113Jrhfl.i~ -

Luun';)n11:lJ~ a-"L~1:lJl,x~L1t1UUl~"~L~L1t1U nUL i1u~f11unl1ru.1 Vi1i
'IJ 'IJ

lli~EluVl1m'Yl~it~~~1~:lJ11f1Ul:lJ1l,n~ L"1l'Um1m:lJ~lm:lJ m1Vl1t~1""lU LiJu~U
'IJ

LLU1 ~ flU~~1n ~i ~~LL1J1JaUL~ flfLLfln YivHf Ul :lJl1 in1J 11" L1rJU
....

iT1itl:lJ~m~n1UUj:;L 'Yl11l~Vi1~m:lJ1nlL~fll ~crL1ml.hl.d:;~1JU1',rnmjL1rJU1~~Ul~ULfl" LLiil:;
'" 'IJ 'IJ 'IJ

Ln~nl1Lu~ t1ULLU~"1~1,,~1'1"~11:lJ1' ~11:lJ~~ ";11~m-.ijtl~Uh~,;):;ulnl1~ElU~1:lJU Ul
'IJ 'IJ

~ flu~~1n ~1 ~~ LL1J1JaUL~ flfLLflnYi~ d':lJ1-.ij~m1L1t1Um1~fl Un1J~11:;nl1L1 t1Un'Ylm 1111~~ f
'IJ

WI.l.1t1nl1L1t1Ul' L~El" v-la\l"lU L~Ell,x~L1t1'l.l.~1:lJ11f1~1'1"~11:lJ1'~iimjl U~ULEl" LL~:;
'IJ 'IJ 'IJ 'IJ

~1:lJ11f1UlLUU11J1in1J ~111v-l~LUU,;)1"~~L1rJUUj:;~1J1ui1i ~u';)';)UUL~
'IJ q

Q,..I ~~ tf A tf .:t .•.•11.1.8 1J't11J1't1"t)\I~'j(;l13JLL"1At)"lifGl"inGl1lif(;lLL1J1Jt)"L(;It)'jLLt) n't1l1~

m1L1t1Um1~ElU~1:lJLLUl~ eJu~~1n~1~~ LL1J1JaUL~ElfLLElnYi~iiwh ~1ii
'IJ

•• .("1'" 0 1 "" .• ""..r1J'Yl1Jl'YlLv-lt1"LuU~fl1Ul rJ~11:lJ~:;~ln um1';)~m1L 1t1Um1~flU ~"U
'IJ

Lem1Lfll~ (Henriques, 1997 : 4 - 5) mhl~UL~11 1J'Yl1Jl'Yl'iJe:J"fl1~1:lJq 'IJ

LLUl~ ~~ ElU~~1n~1~~LL1J1JaUL~ElfLLflnYi~ L1iL~LUULL1J1J~"L~:lJ~~1LUU~ L~tI1"1flru~ fl t11Jfln
'IJ 'IJ •••

~L1t1U11~11';)::ffl::L1Ul\1 LL~fl1ii1J'Yl1Jl'YlLUU~LLU::Ul LL~::ehu1tIfll1:lJ ~:;~ln un ~L1t1Ufll:lJ
'IJ 'IJ 'IJ 'IJ 'IJ

f11f11:lJL~ e:J~dl:j)~El1Jfll1:lJL,]l h LL~::'Yi'l'Yllt1f1l1:lJ~~'iJe:J"~L1t1UElrh"u':lJu l~ ';)\1h 1~~L1t1U
'IJ q 'IJ 'IJ
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rh"l'U. ~dGlEl"vr~'U.l~113Jf"lJ El"~(h_J'U.l~ rJmd"lf1 m 'VI~ ElLi~L1rJ'U. rh~113J L"1ilhGll rJ~'U.LEl"
'\J '\J '\J '\J

3Jlnnl1 ~,;]:;u ElnL~El"~~L1rJ'U.GlEl"mdft ~ rJ~l rJ
'\J '\J

A , ""

"1HL3J'U.,mlrJLL~:;mu':; (Shymansky, et ai, 1997 : 572) n~11mU'YIUl'Yl

"lJEl"~d~ ~El'U.m 3JLL'U.l~~~ El'U.~~fn ~i ~~ LL1JUa'U.L~El1LLElnfiyJ ~d1JLGlil~d L'VILElnl ~~L1rJ'U.
'\J q '\J '\J

Li.nlM1L 'U.nld~El~ld ~di~ L~1rJ3J1Jd:;~Umdrn~ ~fl"~113J,r~ LLrj"'1'11,,1JuHlJ1LiLLfi ~L1rJ'U.
cu QlV 1..1

1i ~L1rJ'U.LLn1Jru'V\1~~ml3J,r~LLrj" 1~ rJmdudrnlnld~113Jn 'VI3JL"lilL1J rr" l~d" ~fl"~113JfL~3J
'\J '" '\J '\J '\J

'VI1ElLi~L1rJ'U.i~d:;LU rJU1~d,,~fl"~113JfL~3J1'V13J LviEl1JfU~3J~~1inU1Jd:;~Umdrn~,r~LLrj"
'\J '\J q

n'U. ~dLL'U.::'l.t1md~mEl"~l'U.~l1i1drn:: 1iLLfi~L1rJ'U. LviEl~fl"~113JL "lil h~rrnGlEl" ,r~ L';]'U.LL~::
'\J '\J '\J

~iru~'U. 'U.md~fl"~113J'VIm rJ1~ rJ1~ ~L1rJ'U.L~~~L~1~dEl"
q '\J

rJEl1 (Yore, et ai, 1998 : 6) L~n~11n"~nMrn::~'U.LLUU"lJEl"~dd::~U
'\J

lh::rr3J~m~l~iiLL'U.l~~~El'U.~~fn~ii~~LLuua'U.L~ElfLLElnfiyJ ~d1JL~ 9 "liEl~"d
q

a '"~. Q..o A '" A A. fS' Q.oO '"

1. 3J~113JdLnmnUmd~UL~::~113Jd 1'i'dd3J"ll'l~"lJEl"l'Y1mflll~~d LL~::'VI1"lJEl
'\J '\J

~d::i'YI mflll Gf~'h::~ mh::rr 3J~m~l LL~::Yil"l'U.Lrj rJl"1iEl"nUL~El"~"mhl
" , .

A "'A dI &::tG.<o' Q,;' 6'''''' Q..<o ••.. A.

2. 3J~113JdL"ll'''L'U.El'VI1~d::LL~::md~El'U.'1'1~3JYmlinU'VI 1"lJEl'1'1~El'U.LL~::El1rJ
'\J q

....•
"1JEl"~ LdrJ'U.

'\J

3. iiml3Jfl~'VI£l'U. ~1';] 1'U.~hm3J~113J~h LL~::1Jru'VI1"1JEl"~L1rJ'U.
q '" '\J

4. Li1'U.~Jirn1J~u~ LL~::iimd1~~~i,l:;'YiEl'U.n~u

5. Gfel'U.LL1J1JEl"~dl3J 1'U.1J~1J'YI~ ii dJl'V1m rJ,r~ L,;)'U.LL~::Gfel'U.L~ El3JlrJ,,"1il3J

6. 11"LL~'U.1~iinldL ~El3JlrJ"mdii1JDff3JvrWlfd::'VI11"lddrnndd3J n';)ndd3J

LL~::1Jd::~UnldrnL~ 3J1'U.u1U'YI1~'U.lidd3J Li"i,,~3Jdl3Jrr"~,, L~~3J1i~L1rJ'U.'W~~ rJLrj rJl nu
'\J '\J q

i'YIrJ1f111~~1 LLu,,1J'U.nld~~113JLLUU~'U.6J nld'th~113JL"lil h 1i,r~L';)'U.l~rJlinldEl1i1JdlrJ

6Jfnm3J 1'U.1h::L~'U.~ii~113J"1T~LLrj"

7. ,\,t1~113J~~"1JEl" ~L1rJ'U.3Jl1Jd::dj'U. LL~::1ill" LL~'U.nldL1rJ'U.nld~El'U.
'\J

Lvi Ell~ ~L1rJ'U.Udrnlmd~113J~~ 1'VI3Jnu~113JfL~3J LL~::Gffl"~113Jf~ff3Jvr'U.finuiii~1Jd::·;'hl'U.
'\J '\J '\J '\J

8. 1i'rJ'YIli~n ~~1~'VI ~1 n 'VI~1 rJ LviEll ~Yi ElLL3Jii~1 'U.113J1'U.nldL1 rJ'U.f
q '\J

A fS' ••••A. I A. I A. A 6'.4
1'1'1m fill ~~d"1JEl"~ LdrJ'U.Elrl1" 3J~113J'VIm rJ LL~::Gf"L~d3Jl'Y1rl1 fill ~~dflln Ml

'\J

9. ii~113JL tJ'U.i"l51ii'WLL~::LtJ'U.~'Ill~fu ~~"l5ElU~Eln1dvr~'U.li"l51ii'W LL~::
'\J

li~113J~'U.l';)i'YIrJlf111Gf~fd::~1J1Jd::rr3J~nMl

1~rJ~d1J1J'1'1Ul '1'1~1 flru"1JEl"~d~ ~El'U.~l3J LL'U.l ~ ~ ~ El'U.~~fn ~i ~~LLU1J
q '" '\J

a'U.L~El1LLElnfiyJL~LLfi

1. ~rHtlmrLL'U.::'Ill "1l'lm'VI~fl LL~::"1l'lm'VI~fll~~L1rJ'U.Ln~mdL1f'mf vr~'U.l
'\J '\J '\J '\J

~113Jf[~ rJmdYil~11 3JL"lil hGll rJ~'U.Lfl"
'\J
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A •••'"
fl1111fl~"lle:h'l~L'HJ'U,

'IJ

3. m"i~1.h:;~tJflT'H~fl11L~rJ'U,1'~'VI~1fl'VHn rJ ~'Yil'Yl1 rJfl1111~~ ~1'1-'1
'IJ 'IJ

fl1111;r~LL~-'ll~LLfitrL~rJ'U,L~ fll ~trL~rJ'U,1~LLni1ru'VI1LL~:;iJm1tJ1ru.1fl11fl1111n'VI~ntJfl11111'
'IJ 'IJ '" 'IJ 'IJ 'IJ

4. fl1i~1.h:;~tJm1rnfl11L~rJ'U,1'1~ trL~rJ'U,iJfl11~mfl-'l ~1'U,~1li11ru.:;LL~:;
'IJ 'IJ 'IJ

iJm1'1.~i~1fl-'l ~1'U,tJflfl ~
q

d d •...•... A •••• AA t:
fl11~fl'~:;U~~-'ltJ~tJ1~~~fl~fl~a-'lfltJU'U,1fl~fla'U,~~'fl~1~~UtJtJ

'IJ

A .,. '" •• 1 \1 ••• '" ••.•• 1\1 •••••.• .¥fl'U,L~mLLflfl~l"l L~fl1fl1'1I~fl1Yru.:;~,u L~~-'I'U,
'IJ q

1. iJfl11111'LL~:;1~ fl1111~'U,h L~rJ1ntJfl1'~tJ L~1::fl11111'li'111"1f1~h~-'I
'IJ 'IJ

i~ m~'I1~~f LL~::Litfl'VI1~,::i~ m~1 ~~fl'U,,::itJ~~'U,~fl'U,
~ •... d '" •... ,d'" A 6'

2. lIfl1111'~1-'1fl1'~a'U,~~fl~fl~fl-'l L'VI1I1::~lIfltJL'U,fl'VI1~1':;1~rJ1~1~~'
'IJ

3. L~'U,flru.~1LL~::liXfl1111~'U,h1'U,fl11111'L~1I~1f1111fl1111~~ iJru'VI1
q 'IJ '"

1'U,tJ1tJ~i-'lflll L~-'l1~'U,li"1I"ll a-'l~L~rJ'U,
'IJ

LL'U,1~~fl fl'U,~~1fl~i ~~ LLtJtJam~flfLLflfl-nyJL1J'U,LL'U,1~~fl fl 'U,~~1fl~i ~~ ~

L,"'U,1~ ~'L~rJ'U,~1'1-'1fl11111'fl111JL-ll1h~f1fl~ fl-'li~L~'U, ~1flm1iJ1.1fi im~ .•'U,:tfntJtr~'U,u~::'Yh'IJ 'IJ 'IJ :.J 'IJ

fl1111f,!'U,t iXiifl1111'V1111rJ t~rJfl1'~~~~1'rn1 '1.~i~'a-'l~1 rJ~'U,La-'l LL'U,1~ ~dii~fl1Yrn:;
'IJ

111111fl-'l~~fl~fl afl-'lntJ'VI~flfl1'~fl'U, ~ ~~ trL~rJ'U,LtJ'U,~'U,rJfl~1-'1~1111'mi.1'1.1.11.1,::rJfl~1-rl~
q 'IJ 'IJ q

1'U,n~fl"lIfl1'L~rJ'U,fl1'~a'U,i~ rJ1~1~~f ~~-'ItiXtrL~rJ'U,iifl1'L~rJ'U,TI~ rJ1~1 ~~f ~L,"'U,
q 'IJ 'IJ

fl'::tJ1'U,m,'1.1.1Lim,~1'1-'1fl-'l~fl1111f
'IJ 'IJ

""" ~ •••• oClIt.oClIt. If

1.1.9 Uf1U1f1'11D\Ja:lL"H',"GI1IJLLWJAD\U(lfI"if'llfl1UGl
•••

A •••• AA 6" •.•• J"

~111LL'U,1fl~flfl'U,~~1fl~1~~~-'I'U,
•.••Q '" at •..• A IQ ••••••.•• I:S

1. ~L1rJ'U,~a-'llIfl11111tJ~~"1fatJ~ fl fl11L1rJ'U,1"lJfl-'l~ 'U,La-'l ~1::'VI'U,fl f1-'1
'IJ 'IJ

o •.•• A I Q 0 •••• I •.•• QA
fl1111~1fl ru"llfl>lm1~fl1Y1 1111fl"1111'V11J1rJ U~::fl1111~fl ru~flfl1W-l~'U,1flUlJlTV'l"1f1~

'" '" q

2. trL~rJ'U,~a-'l~>1Lil1'V1111rJ LL~::11-'1LL~'U,fl11~fl1Y1t iXL'VI1I1::~lInUfl1111
'IJ

mr~LL~::fl1111~ 1J11f1"llfl>l~'U,Lfl-'l
•.. ,

3. trL~rJ'U,~fl>lnfifl1'L~rJ'U,l' iJ'YIfl1Y::~i~ 1111'Y1>1~11111f11.11tJL1.1~rJ'U,hi
'IJ 'IJ 'IJ

•.•• .c:::iI '" •••• I Q ,;:I •••• I dI ~ •..•
4. ~L1rJ'U,~fl-'lL"lJ11111fl~fl1111m1L1rJ'U,1am-'lfl1::~ f)1f)1'U,

'IJ 'IJ

5. irL1rJ'U,~a-'lii fl111.11::LiJ'U,~'U,La-'l1111~-'I~a-'l~~'U, 1~'U,La-'ll~ n11'V1U1
'IJ
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1.1.10 nT'i1.J"i::L3hU~ii(;113JLL,"1AtllUfGl~n~1"Gf

n111h:;dhl.t-J ~n11L1tJ'U.n11~f)'U.m1lLL'U.lfl f)'U.~~1n~i~~ ~~f)'U.~:;~f)~
'IJ, ~

A ~ A •.••••••• ca,..o od Q..o •.••••••• .et •.••• CV t .cl

'W~11llilrJ~"15'U.~'lJf)~'lJf)11~tJf)'U.n~1J'Yl~1 t-J~f)'U.LL~:;t-JL1tJ'U.~f)~n11'Yl~nf)'U.n11L1tJ'U.n11~f)'U.
'IJ 'IJ 'IJ

I d CV d d w 6' A •..••
1:;'VI11~m1L1tJ'U.m1~f)'U.LL~:;'VI~~n11L1tJ'U.m1~f)'U.6J1\1L1Jnn(111lli 'Yl'Wl 1f)~ LL1~m, 2541 :

10 - 11 ell~~ln Begg, d.) i.~L~'U.f)i:ri~d'
I •••

ntl,"n1"iL "iu,"n1"i"t1'"

- fll111~'U.h'lJf)~~L1tJ'U.~f)f):;h
'IJ

- fll111~~L~'U.L~1I'lJf)~~L1tJ'U.11t'U.'l'1fl,rLL~:;1It'U.'l'1fl,r~fl~l~Lfl~f)'U.rif)'U.
'IJ

m1L1tJ'U.m1~tl'U.~tlf):;i.1

- ~lrJl11'lJtl\l ~L1tJ'U.~ti1~::L~ tJl n1JLitl~~~::L1tJ'U.iitl::i.1Ul~
'IJ

- n~n1111(f;hrJ11l)El::h~L 'VI2J1::~1I~~::~tl1J~lrJl11"lleh'l~L1t1'U.'IJ

I •••
"i::M11" n1"iL"iu,"n1"i"t1'"

- ~lm1liJ~~U'U.'lJtl\l~L1tJ'U.~tltl:;h
q 'IJ

- n~n1111n11~tJ'U.nl1~tl'U.i.~LU'U.~lrJl11i~n~11'V1~tli.~
d •...~ •...~ d •....~ d d •..•••.•• d

- fll111'V12J1tJ'Ylt-JL1t1'U.~11~'lJ'U.Lnt11n1J~~'YlL1~J'U.fl~1t1n1Jfll11l'VI1l1tJ'Yl
'IJ

" ~'I 'I"".f •• i.'t-J~tl'U.~~t~~:: t'VILn~'lJ'U.'VI1tl11
'IJ

- ~L1tJ'U.t-J~11t-J~'U.f11111~~LojJl~l tJn'U.f)rJl\1i.1 ~L1tJ'U.1h~~~~ii~f)::i.1
'IJ 'IJ

- ~L1t1'U.L~~~'U.l'l'1mi::m1L1t1'U.~~::L1t1'U.f L"li'U.'l'1mi::nl1rJl11~lrJl11
'IJ 'IJ

'l'1n'li::nT~11~LLt-J'U.LL~::'l'1n'li::m1LL~n L1J~tJ'U.fll111~~tl rJl\1i.1
.......

Mii"n1"iL"iu,"n1"i"t1'"

- f11111~~'lJtl~~L1t1'U.Lrim1t1'U.~1JLL~1~tl tl::hLL~::f11111~~L~'U.d'~l~~ln
'IJ

f1111l~~L~'U.ritl'U.m1L1t1'U.m1~tl'U.'VI1tli.~

- ~~~~::~El\l11tJ,n'U.'VI1mJ'U.tinl'U.1u1J1::L3j'U.t-J~'lJtl~~L1tJ'U.~tltl::h
'IJ

••• ~ •••• I ••• """ ({1.2 n1"iL"iU," n1"i"t1,"LLtJ1Jft1JL"1::M1A113J"i nii3J "1"i::n1"iL "iU," "i1Y1U1ft1" Gl"iu q u

1.2.1 A113JM3J1Un1"iim"1::A113J-t u

iiin~n'lil'V1~ltJ~1'U.~i.~~~1~ln~f11111'lJtl~nl1~1JL~1::'VIlf11111f
'IJ

L6J1~6fi(Szesze, 2001) i.~~f11111'V1mtJm1~1JL~1::'VIlf1111lf 11LU'U.
'IJ

n1::1Jl'U.nl1~'VI11Jn11~'U.'VI1~1~tl1J~1'U.n11~11~~11~~tl1J

(~mU'U.i~£.ILL~\I"lf1~~'VI-r~tlL:lJ1m: (NRC), 1996) i.~~f111:IJ'VI:lJlt1

nl1~1J L~1::V\1f11111f11Lu'U.n~n11:IJ~iifl11:IJ t-J~:IJt-J~1'U.1::'VI11\1n11i~Ln~ nl11 i~lrJl11
'IJ

nl1~'U.f1:rl'V11ojJtl1l~Lvitl"lil tJ~i1J ~'U.'U.nl1'Yl~~tl~l ~ii1J1::~n';'W m'U. LL~::'VI~mil'U. nl11 i
'IJ q •••
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o •••

'il~El'il,;)u.m1u.l LG{u.El"l.lEl:JJ~
'IJ

,;)lmhitm:JJ G{1:JJ11b1G{11f1.~"hnl1~UL~1:;~1f111:JJ1L1Ju.n1:;Ulu.m1
q 'IJ

L1£JlI.1~t.J~:JJt.J~lu.1::whml11in1::Ulu.m1~'il LL~:;'t1m~:;~h.J61 L~El~,;):;LLfiiJlli~lLL~:;f1u.~l'IJ J v

~l'ilElU

.:t .:t ..-.c.I.c.I g,; Q...o ~ ...,1.2.2 Y1fJ'ttllfl1'iL "HJU'iYl Lfl U1"O\l flUfl1'iiltU Uf1::::'H1A11aJ'i~ ~ ~

LLu.l~'il"l.l El.JtJ1"15llil1'Ylm~n ~'il{LLu.ll ~3JiH'i El fill :JJ1'Yll.J1'Ylm~l G{'il{v 'IJ

i.~:JJ1,nnm1~11.J~11~"l.IEl.JLL~~:;flu.~iiYru.;nu.:JJ1,;)lnflll:JJ1 ~.JLLl'il LfEl:JJLL~:;i.JfI:JJL~:JJ~1Llu.
••• 'IJ

(Raven, 1988) mhll11 u.tJ1"151Ylm1~m~1~fI1~3Jml1~linl1L1r.lll.iii11n!lu.:JJ1,;)ln'Ylq~li

flElu.G{'il1n~1G{~(Constructivist theory) l'il£J'Ylq~liflElu.~'il1n~1G{~L~Ell1 irnL1£JWI'lnflu.ii

El.J~flll:JJ.1LUu."l.IEl.J'ilu.LEl.Jm1~11.JEl.J~flll:JJn ~3J~El.JElli £JEl.J~fill :JJ1L~:JJ~unL1£Ju.LL~~:;flu.
'IJ 'IJ 'IJ

ii ElrJ tJ1:;n ElU~1 £Jnl1L1£Ju.1'Yl£Jl~1 ~'il{1'il £J1n-nl1f1Elu.G{'il1n ~1 G{~ dJu.n1:;U1u.nl1~.J
'IJ

UnL1£Ju.,;):;~UbG{1:;~Uf1u. LL~:;~111,;)'il11';)G{El1J~1t1'ilu.LEl.JUnL1£Ju.';):;L,]1hLL~:;i.~1Uflll:JJ1
'IJ

LL~:;G{1:JJ11b1G{11.JEl.J~fl11 :JJ1~1£J'ilu.LEl.Ji.~
'IJ

1.2.3 'i1JLLUU'!IO\ln1'iL~UUn1'i"OULLUUaUL"1::::'H1A11aJ~ (Inquiry cycle~ ~

model)

mhlnu. l1m1L1£Ju.1LUu.l11in1 LrtEl.J,nnfl11:JJi'l~3J,;):;ElrJ1Ju.Yru.;nu."l.IEl.Jcu OIJ cu cu tU

flll:JJ1L~:JJ l11in1nl1L1£Ju.1LUu.1n-m1~11.J1J'YlL1£Ju.'Yll.J1'Ylm~l~'il{ 6fl.JElrJuu.Yru.;nu."l.IEl.Jcu ~ cu cu tU

'Yl{rl~lifl Elu.G{'il1n~1~~ l'il £J~1Jil1!lin1nl1L1£Ju.i ~LlIu.LL1J1JLL(:.lu.LL1mtu. ~'il~u.;fll.:JJ11'il£J

a'ilnu.LL~:;m{~~G{ (Atkin and Karplus) ~.JL1£Jnil 3-phase model tJ1:;nElU~1£J.ffu.~1.J')
•..
G.JI A 0 G.JI Q

3 "l.Iu.flEl m1~111,;) (Exploration) nl1~ilIu.lf111:JJfI'il111J£JEl'il(Concept development) LL~:;

nl1tJ1:;£Jn~(Application)~El:JJ1:JJ1{~u.LsnniuLL~::LnEl{t~1"15(Martin,Sexton and Gerlovich)q

i.~L~u.El1tJLLU1J1I1in1m1L1m.t.1LLU1J4Es tJ1:;nElU~1£J"lru.~1.J') 4 .ffu. ~El nl1~111,;)'IJ:W 'IJ

(Exploration) nl1Eln1Jl£J (Explanation) nl1"l.1£Jl£Jflll:JJ(Expansion) LL~:;nl1tJ1:;Liju.(:.l~

(Evaluation) ';)u.n1:;-rt.J~El:JJ1hL';)El{ '11JU(Roger Bybee) UnW~u.1~anG{'il1,;)lnW"1£J.Jlu.'IJ

.4 ~ .., •... A Q..<o 0 Q; ,,::t A ••••

6Jf.JLn£J1"l.1El.Jn1Jnl1~n~1 LL~:::,;)'il'Yll~~nG{'il1"1511'Yl£J1(Biological SCiences CUrriculum
'IJ

Study) ~1El~iinnu.l u.u.l:JJ BSCS "l.IEl.JtJ1::L'Yl~~~1!ElL:JJ1nli.~L~u.El~tJLL1J1J1!lin1

at A •.•• A ••.. A AtJ •... ~ •... 1m1L1£Ju.nl1L1£Ju.1LLU1JG{Ub~1:::~1f111:JJ1~1El 5Es 6Jf.J1:::nEl1J'ill£J"l.Iu.~11.Jflll:JJ~u.';)
'IJ 'IJ

.........
•••• 0 cv A G.JI d

(Engage) "l.Iu.~111"il(Explore) "l.Iu.Elll1Jl£J(Explanation) "l.Iu."l.I£J1£J(:.l~(Elaborate ~1El

Extend) LL~:::.ffu.tJ1:::Liju.(:.l~(Evaluation)
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Model)
Q..I cv 4 "",J" I .lC:t Q,..oo AA 6'

1~~n1n11~UL~1:~1~11~1"a~U"11n~1"~a~~qM~~a"~~1n~1~~dJ cu 'tI a ~

l.h:n aU~l ~ 5 .ff"LL~~:.ff"~:1i~l ernM1111M1er~nqM ~l ~~vil ~ qj"E" ,r"~"

~~11~~:La~~~ai.1Jd'(~mU"~~L~~~m1~a"1~m~n~~fLL~:L~~1"1~fl.2547 : 6 - 7).......
iUfl 1 iUtl(-i1\lR113Jtl(U~;J 'VI~u"Engage"

.ff" d'L1J".ff"~a\lm1'\.tlL']l~U~L1~"~~fl1llX~L1~"Ln~mn11amnL1~"
'IJ 'IJ

LL~:~"hn~ndd~ ~ld~:aciu"vrWiil"~El\ll.h:~un1drn~l~L1~"1I1Lutll"El~'iI LLi:l:'\.b111
'IJ ••

L~fJ~nu1Jd:~un11rnL1~"i1"iJ~~U"U~U1~~a~~1~:fl1~'\.h~1"n11~~~1rn~ !l1~unL1~"
'IJ. 'IJ

ih~"~iJnJ~l :11lXL~"1J1:L~"~dJ",]al~LLri~n"Um1~"~11~:ij~11~fJ~ln1amm~"
~ 'IJ

1"iJty~lnd:Ul"m1 LL~:'YlnM:~l~')
~ ~ :; 0 t; ~
lIUfI 2 1I'"tl(1')1;JUit::RU'VI1 'VI')u "Explore"

.ffwd'LiJwff"~~L1~"l~fl1n~n1111~l\l') 1"m1~ldl~ Um1~"~ldl~LLi:l:'IJ

~"~ll"L ;ta~l LL~:~11~LL"1~11~~~~i.~~1~ln1J1:~um1rn~a~unL1~"La~LL~:fh~"~

1J11n~n1drn~i.~~lnn1d~111~1~~n11~11~~TV'l~LtJ"~fJ\I~"LEl\l~L1~"ihli:l1LLi:l:lan1~~ 'IJ 'IJ

1"m1~~:V'l~~~nUUm1~"~"~"') ~lmf"um1~"fi~11~a~~~11~1LL~:fl1~11~L,]lh~l ~
'IJ • 'IJ

~"LEl.JLL~:1"~rn:L~mn"fifl1~11~L']1h 1"L~a~~a.J~"~"~l~.......
Q..o oiCIl Q,.f A. ll::iII

lIUfI 3 1I,"ufiU1t1 'VI')u "Explain"

.ff"d'LtJwff"~l~1I1~lnm1~111~~"~11 ~~~L1~"l~~lLU"n11~lLL~1
'IJ

Um1~"~11~:~11Jldfln1~"~LL"l~ll~~~dlU ~El~~1~~111lL,]lh~El\IunL1~"LEl.Jt~~~1"

1J1:~un11rnLL~:~11~1L~~~a~~L1~"~iiaciLL~:~1Jl1fl1J1:~1~LtJ"~11~1L~mh ~~a~LL~:
'IJ 'IJ 'IJ 'IJ

~a~dl1JrT~t.J11"l~
'IJ

~.J:; t;~ All

lIUfI 411WlItl1t1R113J') 'VI"iu"Elaborate 'VI"iil Extend"••

.ff" d'unL1~"iilan1~1"n111J1:~n~1iLL"1~111J~~11U~a~';hi.1J~
• 'IJ

n1d~"~11"~fl1"n11rn1~2J') ~~:La~~LL~:1:ilJ~n~~l1JUm1~"~1~11fl~"~11

11~~:La~~1"~~~~a.Jm1~nM1LL~:~111~~11~~alJi.~1Jln,r"~~a~~"iin111i'YlnM:~1.J')
LL~:iin1da.n1J11~LL~nL1J~~"~111J~~L~"il~n"nlJ ~~" .ff"d'~L1t1"~ld~:l~1lJ~111Jf

'IJ 'IJ 'IJ

~11~L']ll~LL~:LL"1~11~~~11lJ~a~~~n~~l1J
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.......
••.. "" ••.. 1.1 "" ."1nm 5"," '):::UJ,"ua 1'i')tl "Evaluate"
~ ~ ~ I I

,]ll,ihUll,,]ll,l1 l.tl~ tyLUEh'l';]lnUnL1£1Wil::l~1U~fl~::'Y1f)ll,~emn~u (feedback)

,;]1m..h::~unTHl!LLfl::Til1:IJL"ll1h"ll El~UnL1£1ll,inL1£1ll,~::rr~Ti~iim1~~ll,l LLll,lTil1:IJ~ ~11U £1El~

LLfl::Til1:IJL"ll1hf) cil~~ f)Liif)~ un L1£1Wil::lh::Lijll,Til1:JJL-nlh"llf)~,r nL1£1ll,,;]lnLLll,1Ti11:JJ~~~ LUll,

mULL';]l.t1~ill LLfl::m1~~m"ll f)~'t1m~::~ ll,;il11,~~1LUll,
qGl QI atS......

Q.; 4 Q.;.elI Q.; • .cc •.••
1.3 1'i a n ~G1')n1')An'M-1'11,"'W,"(i1," 'WVIfiAn')11S 2544 nalJ ~1,)::: n1')L ')U,"')

..• "" .....

1'Y1m~l ~~fiiU'YIU1'Y1l.t1~rurl~lll,~~Ti:JJtflnih';)ull, LLfl::f)ll,lTi~ L'W11::
•.. ~

1'Y1£1l~l~~fL~ £1l"llf)~nU~1~"ll f)~'YInTill,~~111,m1~11"~1~lh::~11'll,LLfl:: lll,"l11,f)1~'W~l~ ')q

LTi~tl~Sjf)LTi~tl"1iL vjtl el111,1 £1Til1:IJ~::~1n l11,~i~ LLfl::111,nl1'Yh~111,i111,LUll,~iil"lltl~Til1:IJf
'IJ

1'Y1m~1~~f ~~:JJ~~ll,nUTil1:JJ~~~fl~~11~ LLfl::~l~~f~ll,') Til1:JJTI'YIm~1~~f't111iLn~
'IJ

tl~~Til1:JJiLLiil::Ti11:IJL"ll1h 111,lhln!lnl1mli11:JJ"lfl~:lJ1n:JJl £1ii~fll iLn~n11~~ll,l'Y11~

L'YITit ll,1iil£jmh~:IJ1n 111,'YIl~ni1Jnll,L 'YITit ll,tiil£jnihbll,l.t1~ru:IJ1n ~';]::1iiim1~m~1~ll,Tiil•..

Ti11:JJf'YI1~i'YIm~l ~~f~ tlltJ mh~ i.3J'Vl£J~ff\l
'IJ q

1'Y1£11~1 ~~f't111 ~ Till,i.~W~ll, 11n-~~ ~~Ti11:IJ~~ LUll,L'VI~ LUll,~ iil ~~
q

~f1~~11~ ~~1LTi11::lf 1';]11m ii't1m~::~l.t1~rul11,n11~ll,Tii1'V11Ti11:JJf iiTil1:JJ~1:JJ11n
••• 'IJ

Lll,n11LuiiJill'VI1 tl rh~ LUll,1::UU ~1:JJ11n~~ ~ll,h1i"lltl :JJfl'VIfl1n'VIfll £1 LLiil::1.h::-.ilnM'Wmu
••• 'IJ

~ ~11 ';]~tl Ui.~ i'YI £11~1 ~~ fLU ll,l'~ll,li11:JJ"lltl~ t fl n ~iJ£11'VI3J6fl~LUll,i~Ti:JJLLvi ~ Til1:JJf
'IJ

(Knowledge based society) 'YIn Till,~~~1LUll,~ tl~i.~1U nl1~ ~ ll,11in 'YIm ~1 ff~ fq 'IJ

(scientific literacy for all) Lvjtl~';)::iiTil1:IJfTi11:IJL"ll1h tflnli11:IJ"lf1~ LLiil::L'YITit ll,tiil £j.yi:IJWI~rJ'IJ q

~fl"~11~;ill, LLfl::'l.tlTi11:JJnulitlcil~iiL'VI~~fl ~11"~11~ iiTiUl.li11:JJTi11:JJTI'YIm~1~~f
'IJ q q 'IJ

i.3JLW£1~LL~'l.tl:JJl101ftll,n11~~ll,lTi Ul.l11'W.yi~LL~rr,,"1i1£11~Till,iiTil1:IJf Ti11:IJL"ll1h.yinn~ tl~
q 'IJ 'IJ

L~ £11nu n111 iu 1::1 £1"lfU nl1~ LLfl1n~1 ~ fl tl ~';)ll,n11~~ll, 1i"LLd~ i tl:JJ Ltfl::
'IJ

Q..<I A I ':"14 ~o Cl.#' I ~ A. lJ,.Q 6".
'YI1'Wmn1li11:JJ"lf1~tlm"~:JJ~fl LLfl::£1~£1ll,LLfl::'YI~lTirutl£11"£1"Titl Til1:JJ1TYW1~1~~1"lfl£1

q ••• 'IJ

L~:JJ;j~Til1:IJ~1:JJ11nLll,nl1~~ll,l L~1~;jn~ ff1:iJ11rlLL"ll\l-nll,nUll,111,lu1::L'YI~~lL Ull,~1~tl clu 'IJ

1l:IJnll,Lll,i"Ti:JJtflni.~tlcl1"iiTi11:JJ~
q

Q..iI Q.; ~ .ell ~ 6'

1.3.2 'Man~G1,) ua:::nT'i-;J(;l n1')L 'iU," n1'ifttl'"ft1'i:::n1'iL 'iU,"'i'JVI U1A1ftGl'i••••••

Cl.o' .cl::' ,l' "'" ..::I I

'VIfln~~1nl1~n~1"llll,'Wll,;il11, 'r-l'YIli~n11"lf 2544 :JJ,;)~:JJ"'VI:JJ1£1"lltl~
'U tU q. qq

m1~~m1~n~1 .yi3J\luiiln~\I1~~L1rJ'u'iimu~m~rn:;~~~tli.ud (n1:IJ1"lf1m1, 2546 : 11)
Cl 'U ClJ 'I
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~a~~~a~nuia~1n~~1~~

4. iiW.l13Jlliih lU~113JLiJUi.'Yl£J~m1t1mj113JnUt:.l~ui.~mh~ii~113J~"lJ
'11 '11 '11 q

L~3Jh"lf1 £JL'VIamr~Um3J~113J ~m1t1"lJ a~~u
'11

5. ii~113J~~~11~~11~ ~13J11t1~11~ LL~::U1UU1~LL'U1'Yl1.Juilllii~~::'Yh

1iL n ~~113J L~1ru LLfi~ULa~LL~::"lf3J"lfU
•• q .

,::I A A I •.•• AA A A Q..o Q,.I 0 A
6. 3.1'Yln~U:: 'Yl~ ~ a ~3J3J1"lf'V'l'Yln"lfU~ 3.1U~£J1n n 11'Yl1.J1 U LL~:: 3.1

q

~113J~1m1t11 um1Laana1~'V'l~L 'VIm::~3JnU~113Jt1,r~ LL~::~113J~Ul~"lJa~~'ULa~

7. iirlmy::Yru;i1U 1un11U1::n au i3J3J1~'V'lii~113J~13J11t11un11,)~n11...

LLG'l::~m1t1'Yh~1U113JnU~u L~
'11

8. Li1h~111'V'l LLG'l::n11LU~£JULLuG'l~"lJa~i~~3J1U"lf3J"lfU~13J11m~Ua
q

LL'U1'Yl1~~~;UU1"lf3J"lfUlliih 1un11U nu~~U~13JU'YlU1'YlLL~::'VI,r1~1U;i1u::~3J1:nn~~"lJ a~q ~ ~ ~

"lf3J"lfU~~a~~uau1n~ LL~::L~13J~11.J~~LL1~~a3J~1~U1 ~~U1~Ulf113J~L~£J1ia~nu"lf3J"lfu
q q q

il ..........•.... tt'1.3.3 l 1MIJ1 gtle:h1fl1'iv(;lfl1'il·H.I'l.u11·H1(t1""1'i:::flTn'HJ"'i1fHJ1A1"GI'~·
•••

(~mUuR.JL~13Jm1~aui'Ylmm~~fLL~::L'Yl~tut~fl, 2544 : 12)

1. LvialiLi1h'VI~nn11 'Ylq1Y~~LiJuYru~1ului'YIm~1~~f

2. L~aliLi1h"lJauL"lJ~ lf113J"lf1~LLG'l::ia~1n~i'YIm~1~~f

3. L~a 1~iirln1Y::~~1~rul Um1~n1Y1~U~i1LLG'l::~~~U 'YI1~i'YI£J1~1~~f•.

A .•.•. A A
4. L'V'la'V'l~U1n1::U1un11~~ LL~::~U~U1n11 ~113J~13J11t1

1um1LL1iuru'VI1 LL~::m1,)~m1rln1Y::1un11~a~1 LLG'l::~113J~m1t11un11i~ffu h•.

5. L~ a 1i~1::'VI,rntl~~113Ji3J~uf 1::'VIi1~i'YI £J1~1 ~~fL 'Yl~tu tG'l£j

3.11~3JU1YEJLL~::~111'V'lLL1~~a3J1UL:n~~iia'YITI'V'l~ LL~::t:.lG'lm::'YIU~.JnuLLG'l::nu
q

6. L~ml1~113J1~113JLi1hluL~a.Ji'YIm~1~~f LLG'l::L'Yl~tutG'lflLuli
'11

1iLn~U1:: t£J"lf,r~ai~~3J LLG'l::m1~11~~i~

7. L~al~~uii~~i'YI£J1~1~~f ii~mlf113J ~1£Jlf113J LL~::~hii.£J3Jlun111i
q

i'YI£J1~1~~fLLG'l::L'YI~1UlG'l[jmh~rl1~~"j"j~
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i'Ylmf'llG1'~rf LL~:;l'Yl~l'U,l~fl, 2544 : 231)
A AA 0.,. •••. Q..O A

1. tYHJ1'U,';)il,£JWJ13J1~113JG1'13J11fl'Yln'M:;tt~:;n1:;lJl'U,Tn1 t';)~~~ ~ flUi113J
~ q,

A I A •.••4 A I A ll,.l,c:l
';)1£JliTI3JLL~:;m'U,£J3J,]Eh'lc.Jt1£J'U,tt~:;t '\AIEl6JlEl3JtG1'13Jc.Jt1£J'U,~ ~

2. t~ fl1idjwn fl3J~ilfl'U,n~ lJ1'I-tttri il irt1£J'U,tfl\!i1 lJ11~ ~13J3J1~1;j1'U,
tU CU Cl""

111'11'" LLn::1.h:: Lihu"n~1m(1l1'W~~"(G1'fl1U'U,"-'It ii3JTn1G1'El'U,i 'Ylm f'l1G1'~f

m~:::t'Yl~t'U,tL'l~,2544 : 231)
.et.. .=t •...•... A .cl I A 0
n';)nn3Jn11t 1£J'U,1'] fl-'lc.Jt 1£J'U,3J'VI~ln'VI~1 £J t"15'U, n';)n113J ~111';)~ ~

A 0 . A .4 •.•••.•• A .:I
fl1~G1''U,13Jn';)n113Jn11~111,;) ~11,;)G1'e:JlJn11'Yl~~fl-'l n';)n113Jf'ln'M1~'U,~11 n';)n113Jf'ln'M1

UUJ'VI1Vi tf'l'M mJ1\!hfi~13J1'U,Tn1'Yl1n';)n113Jm ~ld~ fl\!~l u\!';h irt1£J'U, LL~~:::~'U,ij~n £Jfl1'\A1~ ~

LL~n~1\!n'U,irt1£J'U,tt~L'l:::~'U,~\! fl1';)'Yi1\!1'U,.:i'U,t~£Jln'U,~~tG1'1,;)1'U,tl~l'Yi tt~n~1\!n'U, LtL'l:;~L'l-'ll'U,~

~~~fifl1';) tt~n~1-'1n'U,~1 £J Tn11~ tt~:::Tn11.h:::Lii'U,~L'l,;)lnG1'fl1'\A1';)1\!';):::ijl.h:::~'YlTIfl1'\A1fi~fl tri fl

ijn11th:::tii'U,'VI~1£J ') ~1'U, 'VI~1'V1~1£Jifi l'U,~fl1'U,Tn1n!~1-'1 ') ~~El~~rrEl-'lnlJ~i~,;)1\! tt~:::~fl-'l

l.h:::tii'U,fl rJ1-'1~at rifl\! t~fl,;):::~~"1ifl3JL'l~3J1n'\AIfl~';):::~:::'Yifl'U,~113JG1'13J11fl~Lt'Yi';)1\!'] fl-'lirt1£J'U,~~~ ~

1. n111~tt~:::n111.h:::tii'U,~~,;)1nG1'fl1'\A1';)1-'1 ij~n'MUl.:::~~l~qj fi fl

1iifin111.h:::tii'U,n1:::lJl'U,Tn1~~~ilJi'fl'U,~113J ~13J11fll 'U,Tn1U~lJ'1i-'ll'U, ~n £Jfl1'\A1,]El\!~t1£J'U,

1'U,~1'U,'] El\!ir c.J~~ tt~:::n1:::lJl'U,n11~~~ c.J~~~ ~ 3J1nni1~,;):::u1::: tii 'U,11 irt1£J'U,~13J11fl';)~';'h~ ~

"113Jffl:::~1~~U1\!~

2. t tl'U,n11U1::: tiJ'U,~ll3J G1'13J11fl,]El\!irt1£J 'U,tyj Eli u';) Umft1£J'U, 1'U,"l 'U,~ ~

~~11"-'I t~13Jtt~:::iil'U, ~~11';):::tm1']u'i'lJU1\! t~ fl1'l-tirt1£J'U,~~~~'U,1fl rJ1-'1t~3J~n£Jfl1'\A1~13J
q . ~

"113J~3J11fl ~ll3J~'U,h tt~:::~113J~fl\!Tn1,]fl\!tt~~:::lJ~~L'l
q

3. t tl'U,Tn1U1::: tiJ'U,~ tU ~1Eln1G1'1'I-tirt1£J'U,ij "lwtl3J U1:::tiJ'U,c.J~-'l1'U,,]El-'l~

t~ mf\!t~13Jl 'l-tl!m1£J'U,fin~'U,tEl-'lt ~mr'U,1'U,~'U,tfl-'l ~13J11fl~

4. ;rfl3JL'l~1~,;)1nm1U1:::tii'U,';):::~'Yi'fl'U,1'l-tt'i~'U,£1\!n1:::lJl'U,m1L1£J'U,m1~fl'U,~

LLL'l:::n1111\!LL~'U,Tn1~fl'U,i1~13J11fl~ fllJ ~'U,fl\!~113J~3J11fl ~113J~'U,h ttL'l:::~113J~fl-'lTn 1'] fl\!

irt1£J'U,LL~L'l:::lJ~~L'l1~'VI~fl1aJ
~ q
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5. lh::Lihl.fl113JLfi1l11r1"lleh1~L1rJ'\.l.1Unl'Hll f.Jlaum1L1f.JU flu ~:gi 1i11)1\l1~~ ~ ~

6. U1::LnU~lU~1\l"l ~1f.Jlrr~~~ln~~1f.Jlua"mUm1rn~1\l"l mh\l~ mita\l

~~ I ~ ~l).I'1iifl1'1"U~:::mH~\I?lHl3J~'t1 Ltf
'l.I

L~ al ~ n1111i1LL~::n111h::LnU~ ~i.~a"::'YiaUfl113Ja"13J11r1~LLfl1l1 \l"lla\l

~L1f.JU~~n11U1::LnUa11l1l::1~1l11l1mL~~\l-na3J~LL~::iTIm1~1\l"l i\l~a1ud~ ~

1. i\lLnlilm1LLa"1il\laandju11f.J1Jflfl~~1tld1f.Jn~3J, ,"
2. iU\llU ~~\llU 11f.J\llU

Q..o .c=I •.•• ~

4. 1JWY1n"lJa\l~L1f.JU~

5. m1U1::"ll'3JmnM1~11e)"h3Jnu 1::~i1\l ~L'1f.JULL~::fl1, ~ ~

6. m111i1LL~::m1U1::LnU~~.n1flU~llii (practical assessment)

7. m111i1LL~::U1::LnU~~~lUfl113Ja"11l11r1(performance assessment)

8. n 111 ~ LL~::U1:: Ln U ~ ~n 11 L'1f.JUft~f.J1iLL ~ 3J~ ~ \l1 U (portfolio~

assessment)

1.3.5

do •.•• I A. t..IA 6'

a"11::n11L1f.JU1"lJa\l n ~3Ja"11::n11L1f.JU11 'Ylf.J1~1 a"1il1~, ~

.::t,Q.,I ~ ~ alm111lf.Jfl1\lU u1::na1J 1 a"11::
"" <V

Lfi1::'Yl5 : l"l~\l\llU

1.3.6
"'l ~

"1'1":::U~ :::3J1Gl'1"~1'"fl1'1"L'1"!I"''1"
••• 'l.I

.=l~ 6" •.•• I .c::lI t.c::. 6' •.••

a-l1::'YlLtJua\l flfl113J1"lJfl\ln~3JLfi1::m1L1f.JU11'Yl f.J1~1a"1il1lh::n fl1J~l f.J~, ~

"" <V

a-l1::'Yl5 l"l~\l\llU

1l1~1;j1U 1 5.1 : L-n1hfl113J~1l1f.J"lla\l\llULL~::l"l~\l\llU l1nM::n11fi1U 1rn..•

n11U1::3J1rnfl1 L~ f.J'".l111J\llUnll n11fl,* 1'n';l"l ~\l\llU LL~::n11"t1i.tJl ilh::1 f.J"lf" 3Jfl\l L~ U

fl113Ji3J~uf LL~::If.J\lfl113Ji3J~uf''ll a\ll"l~\l\llU"ll'U~~l\l"l LL~::a"11\l-nEla"1UL~f.J1n1J~\l~~nM1
I I I IA Q..::Id •..• A A

a"Ela-l1a"\l'Y1L1f.JU1(Ll"l3JL~3J)~

3J11i11;J1U1 5.2: L"li'lhfl113Ji3J~uf1::~i1\ll"l~\l\llUn1Jn11~11\l~11i1...

n11LU~ f.JU1Ul"l~\l\llU LL~::n11a"ruL~f.Jl"l~\l\llU1U1U~hJ~a\ln11a"11\l-naa"1U1l1n n11~ U~1,. \lllI '\I ••

fil1i1fl1J"lJfl\la"rJlum1rn~nl~ulill~ ~flLfi1~\l~L1[Juf (L~:lJL~:lJ)~
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A Q.#' Q.oo CV Q..; 0

3J1<il'Hi1U1 5.3 : 3J'Yln~~n1j~-\lLn<il n1j~<iln1j n1jl<il n1jfl1Ulrn'"

LLfl~n1jlh~3J1rnTi1 arn~l1ii"lJ a-\l~-\I~l-\1'J ~11-\1-na~jlh~~11-\1 arn~l1ii n1Jn1j~lj-\lii1<il
, 'U q, 'U

th~,hlu ff1jl~<iljl~~a1JL~mn1Jarn~l1ii j~1JWI,btll<ilarn~l1ii LLfl~Lfl~a>J5ja~a~lj~>J~
, 'U, , 'U

3J1<ilj;j1U1 5.4: L-n1h LLfl~ff1jl~<iljl~~a1J L~mn1Jn1jr;11tl tau'"

fl113J1aU t~1tJn1j~1 n1j"v'll n1jLL~1-\1~tlnilaci1-\1n1jr;11tl taufl113J1au1ul1hL1J1J~1-\1'J
'U

LLfl~n1j1 -nlhdtl"15U ~3J<ilflfl113J1aULLfl~n1j"lJ tl1 tli1"lJ a-\l~lj 1-nLn rn'Y11Un1j~~ljrn 1,
n1jr;11tltaufl113J1aul UjtJLL1J1J~l>J'J LLfl~n1j~11tJLitJjdtl"15U (L~3JL~3J)'U

3J1<ilj;j1U1 5.5: L-n1hLLfl~ff1jl~ <ilj1~~a1J L~[nn1Jn1j<il<iln~'J..l.LL~-\I
'" 'U

LLfl~n1jfll tlfl113J1aU"lJa-\ll<iltl~l>J 'J j13Jrr-\l~11tJL-ntJj::1tl"15u1un~njj3J~l>J 'J ~1L~~"lJa>J

Uru~l~ Ln<il~lnn1j 1-n"v'lt-\l-\llU LLfl::~flnj~'Yl1J~lnn1j L-n"v'lt-\l-\llU~-\Iiiii1<il LLfl~~-\ILL1<il~a3J'"

LLU1'Yll>Jnl1au1'nM"v'lt>J-\llULLfl::m1L-n"v'l~>J>Jluacil>JiitJ1~~'Yln-111"v'l(L~3JL~3J),
I..- d" ~ tf

1.4 A'113J"i A'113Jff13J1"inTt"ti1"'t11\JTt1U1ft1tUl"i
•• oU

fl113J1 fl113J~13J1jfl ~ U;j1 U'Yl1-\11'Yltl11'J1~<ilf hi'11J n1jtl a 3J11Jl1LiJU
'U '"

d:h~3J1tl~ tn"1Ja-\lm1L1tlUmj~aU1'Yl mI'J1~<ilftUj~i1JtJj~fl3J~n~l LLfl~~lW3J~n~13J1U1U

LL~1(Simpson & Anderson, 1981) iiUn1'YlmI'J1~<ilf~n~11<il1ifl113J~3J1tl LLfl::tn~rn::

1Jflflfl~U LLfl~L~a>J~L~r]1-na>Jn1J~-\ILL1<il~tl3JLLfl~L-nl hii>Jfl113Jim~'wlh~~11>J1'YltJ11'J1Gf<ilf,
L'Ylflt utfl£j~ii~fln1~'Yl1J~ai>Jfl3J 113JltJii-\l~fl~Ln<il;tu ,nnm1~~U1Ll'Jj~;jn~ LLfl::i-\lfl3J'"

National Science Teacher Association (NSTA). (1971) (el1>Jii-\lLU~nU<ilfl1,
t6JJH<ilirrr~u, 2535) mh111 1Jflflfl~iifl113J1 fl113J~13J1jflvrU;jlU'YI1-\11'Y1m~1~<ilffiE!

, 'U '"

1Jflflfl~~3J1jfl1 -n3Jt U3J~'Yl1-\11'Y1m~1~<ilfy)mY~nj~1J1UmjLLfl~~hii.tl3J1umji<il ~Uh LU
q

ii1<iltJ1~,hlu rr>JLUL~a-\l~L~r]1-nE!>Jn1J1Jflflfl~ULLfl~L~E!>J~L~[J1-nEl>Jn1J~>JLL1<il~a3J LLfl~L-nlL';)
q

ii-\lfl113Ji3J~wrh~~11-\11'YlmI'J1~<ilf LLfl~L'YIflt utflfl ~ii~fln1~'YI1J~ai-\lfl3J 113JltJii>J~fl~
A d" a..o A cv

Ln<il"lJU~lnmj"v'l~U1LI'J1~;jn~ LLfl~~>Jfl3J'"

cv _ 6"a.,.. 'I lJ,.I

j1J1J1 LLfl~LLaUL<ilaj~U(Rubba and Anderson, 1978) nfl1111 fl113Jj'U

fl113J~3J1jfl~U;j1U 'Yl1-\11'Y1mI'J1~<ilf LiJUfl113J~3J1jt1~~~ehU LLfl~'Yl1fl113JL-n1L~1J'YIfl113J'"

'YI1-\11'Y1m~l ~<ilf fl113Jrr-\lLUUL~E!>J"1Jtl-\lfl113J-rnn LLfl~~hii.tl3Jt<ilmL~<il>J~1 tlfl113Jn1~~ a1tl1U
'U

fl113Jt1n~a-\l LLllU~l iiflrn111"v'lfl113JLWtJ1iifl113J"1fl>J~>Jitltn~rn::~l-\1 'J L~~ldl<ill~,;)ln
'U q

" ,••• A A "'AA I
fl113J<ilEl-\lm1'Yl~~L"v'l3J"v'lUfl113J1'Yl3Jtl tl

'U 'U 'U

National Science Education Standards (NSES, 1996) i.<il1ifl113J~3J1tl"lJE!-\I

fl113J1fl113J ~l3Jl 1t1~ U;jl U'Yll>I1 'Yltll ~1 ~<ilfl~ 11 fl113J1 fl113J ~l3Jl 1t1vr U;Jl U'YI1>I
qJ.u ClJ""

1 'Yltll ~1 ~<ilf fi El fl113J1 fl113JL"1l1hLU3Jt U3J~ 'Yll>J1'YltJ11'J1~<ilf LLfl~ n 1~1J1un1 1'Y11>I
'U

1'Y1tJ1l'Jl~<ilf ~1~11J~1Jflflfllm unlji<il~u h nljLUU "v'lflL1ia>I~ii,h'J..l.'h:IJ1un';) n11:IJ'YI1>I•
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Q...t Q.,.I .dA~CV A ~ .::f

a'\I~:JJ LL~:;l~Uli'J'J:JJ LL~:;t:.J~'YHn ~"llUmJ't11\1 LfIl'J'M~n';) ~11:JJ'J ~11:JJa'1:JJl'In '\AIU~lU 't11\1
••• 'lJ •••

1't1FJlf1l1a'~f,;):;'J1:JJlun\l ~ll:JJa'l:JJ1'Jnvhfll'Ml U~lU~l\16J ~lrJ

1VI'YI'Jr.J a'''llfIl~ \ll:JJ (2537) mh1il ~11 :JJ1~11:JJa'1 :JJl'Jn vr U;i1 U 't11\I
'if Cl cu.u

1't1rJ1f1l1a''ilf 'VI:JJ1rJ~\I~11:JJa'1:JJ1'Jnlum1'Yil~113JL"T1hiIqj'VI1'ill\16J Elcll\1,r~L,;)U l~rJEl1~rJ

~113J1't11\11't1rJ1f1l1a''ilf LL~:;L't1~1UhflLL~l a'1:JJ1'Jn~~~u h Elcll\1Lu~ rJ1ufn~ 1um'JElTItJl rJ
'lJ

~ \I iu ~113J L,)l h 1U3J1U3J~ L~ rJ1ntJ 1'il n LL~:'J:tJ tJ"ll El\11't1rJl fill a''il f~l inuEl cll U
q 'lJ

i11'ilu'J:;,h1u

u'J:;-nrJ u'JUl.t"li~ LL~:; 't1i~n~ ~U~lU1n~ (2537) n~11il ~11:JJ1
'lJ q 'lJ

.A" .et. It,::i #:lI "'AA. 6'
~ 11:JJa'l:JJl 'In VIU ~1 U't11\11't1rJl fill a''il 'J 'VI:JJlrJn \I nl 'J:JJ~ 113J'JEltJ'JL"li\11't1rJ1 fill a''il 'J LL~:;

••• 'lJ

L't1~t ut~ flVlEla':JJ~l'J ijL,;)'il~~LL~:;ThitrJ:JJ~L'VI:JJ1:;a':JJa'l:JJ1'Jn~,;)::LLa'~\I~ll:JJ~~L ~U 1UUqJ'VIl

~l\16J ~d:jrJl') El\lntJ1't1rJ1f1l1a''ilfLL~:L't1~1Ut~ fl~~~uhL~Eln~\I~L 'VI:JJ1:a'3Jl~a'l:JJ1'Jn~lL itu

i11 'ilt~ rJl iL 't1~t Ut~ fll~ mh\lnn~ El\I U~ El~.nmL~:;U'J:;'VI iJ~ LL~:;ij~11:JJ1't11\11't1rJ1f1l1a''ilf
'lJ 'lJ

LVirJ\I'\AIEl~,;):'VIl ~11 :JJ1L~:JJL~ :JJ~,h L1JU1unl'J~l'J\I~1 'il Elcll Ui\l~:JJ~ij~ll:JJ Lu~ rJULLU~\I
'lJ 'lJ

•.•• fj Q...t £ I I'" .d" A 6"

a'n~'J'ilU a'1a'~:JJ~(2545) n~1111~11:JJ'J~11:JJa'1:JJ1'Jn'\AIU~lU't11\11't1rJ1f1l1a''il'J
'lJ 'lJ •••

'V\:JJ1rJ~\Inl'J~tJ~~~a'1:JJ1'Jm')11';) 1U:JJ1~~11:JJ1't11\11't1rJ1fill a''ilf ';)un 'J::rt\l a'l:JJ1'Jmbluli
q 'lJ

1unl'J~lL it U~1'ill~ ElrJl\1L'VI:JJ1:;a':JJa'El~~iEl\lntJ a'1l1V1i\l~:JJ LfIl'J'M~n,;)LL~:;1~Uli'J'J:JJl~.•.

,;)lnLLU1~~"lleJ\lUnnl'J~n'Ml')l\1~U ffl3Jl'Jna'1ul~il ~113J1 ~ll3Ja'l3Jl'Jn
q 'lJ

vrU~lU 'YI1\11't1rJ1f1l1a''ilf 'VI:JJlrJn\l nl'J~tJ~~~ a'1:JJ1'Jm,)11';)1U:JJt U:JJ~'t11\11'Y1rJ1f1l1a''ilf ij
••• q

't1n 'M:;LL~:;L,;)'il ~ ~ 't11\11't1rJ1fill a''ilf ';)Un'J:; rt\l '\.i.1lul,n Unl'J~l Lit U~1 'ill~ ElrJl\1L'VI:JJ1:;a':JJ

a'El'il~i El\Inu a'1l1'\A1i\l~:JJ LfIl'J'M~n';) LL~:;1~Uli'J'J:JJ 'J1:JJlUn\l~11:JJ L,)l h 1Uli'J'J:JJ"lil~"ll El\I.•.

A ft A 6"&J.d I ft CV
1'YIrJ1f1l1a'~'J LL~:;U'YItJl't1"llEl\ll't1mfill a'~'J't1:JJt:.J~~ El:JJU'MrJLL~:;il\l~:JJ

q

ca... .cI4lIIl ~ J'" ~ ~
1.4.1 an~m::'IIthmAAa't1aJA'11aJ'i A'11aJa1aJ1'ifl""ti11-m1\l'1't1!119l'1a(;)'i. ~ ~

ij'VIU1 rJ\llU 't11\1nl'J~m~lLL~:,rn1't1 rJ1f1l1il'ilf~n 'Ml'V1~1 rJ'Yhul~fh'VI U~

~n'MUI.:"ll El\lU~~ ~~ ij~11:JJ1 ~11:JJa'1:JJ11nvru~lu 't11\11'Y1rJ1fill a''ilf ~\I a'1:JJ11n'J1tJ11:JJl~~\ld'
q 'lJ •••

8LLlU (Evan. 1970) 1~fh'VIu~~n'MUI.::"llEl\ltJ~~~~ij~11:JJ1~11:JJill:JJ1'JrJ
q 'lJ

vrU~lU 't11\11't1mm il~f1.1 ~\ld'.•.

1. 1il1't1rJlf1l1a''ilfLilu~\lt:.J~t:.Ja'il n1::U1unl1 LL~:\llU"lleJ\I:JJU'Mr.J
'lJ q

rJfJ:JJ1uil t:.J~ t:.Ja'il 't11\11't1rJlf1l1 a'~f ~ El ~1 ~113J1L ~ rJ1n tJli'J13J"lil ~"ll El\Ihn ~\I L~:JJ,;)ln
'lJ

m1i\lLn'iln\l~11:JJL"lh h 1UL~El\l111~l\16J

2. 111 t:.J~ t:.Ja~'YI1\11't1m m il~fL1Jui\l~l:u LLU UElU "ill :JJ1'Jmu~ rJULLU~\ll~
'lJ

3. i'n \Iwn :JJLL~n~i1\I'J::'VI11\11't1rJ1fill a'~fLL~:; L't1~t Ut~ fl t ~ rJ~l\1fi ij
'lJ

Q..<o Q...o f;'d Q...I Q..;l

~113Ja'3J'\AIU1i6Jf\lnULL~:nu
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4. 1n-:Jfl11:IJLliJ~Ui1:;vd1-:Jl'Yl £J1f'llff~rfLL~:;L'Ylfll Ul~ [j~ii'ii ElLl'-:Jfl:IJ
'lJ

National Science Teacher Association (NSTA). (1993) l~ThvlU~

Q.,.I .d.r::e •.•. ~ A 6''VI",Q.,I,J'~m~m:;"lJ El-:JUflfl~'Yl:IJfl11:IJ1fl11:IJff1 :IJ11fl'WU~lU 'Yl1-:J1'Yl£J1f'l1ff~1 L1~-:JU
q 'lJ •••

1. ff1:1J11flu'lfl11:IJ1'Yl1-:Jlmnf'l1 ff~fLL~:;L 'Ylfll Ul~ [j LL~:;flm~1'Yl1-:J~lU
'lJ q

,;)1t11i11:IJ:IJ1h1un11LLnuruvn 1uiil~lh:;,hlu ...r-:J1u~lum1'1'i1-:J1U LL~:;n11~mlelu'"

2. L"lllii~1U11:IJ Elci1-:Ji'U~~"15ElUl~ t1m1t1ljlM';)1-:J...r-:J1UL~el-:J~1Ui1 LL~:;

m1'1'i1'V1Ul~'W~Lij El-:J~'VI&r-:J,;)lnl~~1~1El-:J ~a~,;):;Ln~:ffu,;)ln'Yll-:JLaEln'iil-:J ')

3. l"lfL'VI~~~lum1i~~ul';) LL~:;m1t1lju1i~ii'VI&rn!lU1el-:Ji'u
.cC .d cv do'" 0 A .er. 6'

4. :IJfl11:IJ ~ U~ 1 'Yl';l:;U 1 fl11:IJ 1 LLa :;fll El1iUl t1'Yll-:J1 'Yl£.11f'l1 ff~ 1 LL~:;
'lJ

44 •... '14,.0 A~.J 6" •.•• ~5. LLff~-:Jfl11:IJn1:;~tl1tl1ULLL'l:;'WEIL';lnU1i11:IJ"151~LL~:;ff-:J'Yl:IJWMtlff11-:J"lJU
q

6. "lil-:Jff-:JLl't1iifl11:IJ1ElUflelU iiL'VI~~~ LLa:;~~ff11-:Jff11~ lunl1~m~n
q

•.•••.•••.•• at •••• ca,...

flUfl11'V11 fl11 :lJ1Ln t11nu';)n111 L'l
'lJ

7. L~ Ufl m~l"lJ El-:Jn111i £J'Yl1-:Jl'Yl£.11f'l1 ff~f LL~:;nl1LL nu ru'VI1'Yl1-:J
q '"

8. UElmL'VI~-:J~11:IJ1 11U11:IJ 1Lfl11:;~ LLL'l:;t11:;LiiULL'VI~-:J"llel:IJL'l'Yl1-:J
'lJ 'lJ

1'YltI1f'll ff~f LLa:;L'Ylfll Ula [j LLa:;1"lfLL'V\~-:J"llEl:IJaL'VI~liilunl1LLnuru'VI1 nl1~~ ~U h LL~:;
'lJ '"

m1~-:JijEltlljlM

9. UElnfl11:IJLL~n~h-:J1:;wi1-:J'VI~n~lU'Yl1-:J1'Yl£J1f'llff~f LL~:;L'Ylfll Ul~ [jnu..•

fl11:IJ~~ L~U~1U~1 LLa:;1:;wi1-:J"llEl:IJ~~L~Elti ElL~nUL ~Elfi elhil~
'lJ

10. LiJ ~h nl1-:J £.IEl:lJi'U'VI~ mi1U 1'VI1161 LLL'l:;£.IEl:lJi'u 11 fl11:IJ 1'Yl1-:J••• J 'lJ

l'Yltl1f'llff~f LLa:;L'Ylfll ulL'lmLtI~t1ULLtlL'l-:JL~

11. ~1:;'VI,rni11'Yl£J1f'llff~fLLL'l:;L 'Ylfll UtL'l[jL1JUfl11:IJ'W£J1£.11:IJ"lJel-:J:lJU'MrJ
q

12. ~~ L~1~1El-:JL~£.11nu t11dtl"15U LLad 'Yl'M"lJel-:Jfl11:IJL,;)1run11'V1Ul'Yl1-:J'"

l'Yl£.l1f'llff~fLLL'l:;L 'Ylfll Ul~ [j

13. ~1:;'V\'irnii-:J"llEl~LLa:;"llel~ln~"lJ El-:Jl'Ylt11f'llff~f LLL'l:;L'Ylfll UlL'l[j

1un11~~Uln';)n11:IJ"lJ El-:J:lJU'M£J
q

14. 1 Lfl11:;~t1ljLl':IJ~uf~-:JnuLL~:;nu1:;'VIi1-:J1'Yl £.I1f'll ff~f L'Ylflt Uh[j

15. L~EI:IJt£J-:J1'Yl£J1f'llff~fLLL'l:;L 'Ylfltu tL'l[jnUfl11:IJ'W £J1£J1:IJ~lU~U ') "lJ E1-:J

:lJU'MrJL"liU t11:;iif'llff~f flrn~f'llff~f ~L'ltl:; LLL'l:;:lJU'M£J"1n~
q q

16. 'W';)11m11'Yl£J1f'llff~fLL~:;L 'Ylfll ul~[jl utl1:;L~U~lun11Lij El-:JLf'l1'M~n';l..•

flm1i11:IJ LLL'l:;';l1£J1i11:IJL~tI1"ll E1-:Jnuuru'VI1Gf1UUflflflLLL'l:;Ll"-:Jfl:IJ
q '" q
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American Association for the Advancement of Science (AAAS).

(2001) L~L~'\.l.Elil 1JTlTI~~iiTll1:lJ1T111:lJ~1:lJ11rlvrU~lU'Yl1.,11'Yml¥'f1a'~f\I:::ii~m~nL:::li!.,1dq ~ a

1. ~11.,1:al~elciLU1~n1i1j:lJ"151~l~~

2. L-nlh LUlJl.,1:JJ1mJ~~~n(Key Concept) 'Yl1\11'Yl£J1¥'fla'~fLL~:::~~nmj

3. iifll1:lJa'1:lJ11rlLum1~~L -n.,11m.n¥'fl~~f

4. ~1:::vl't.tnii.,1Tll1:lJ~1~ru"lJel.,11mn¥'fla'~fmU~¥'fla'~f LL~:::L'YlTl1uhE•..

11U~~:::"15it~ii ulj i:lJ~ '\.l,'tf~\I11ULLGl:::11'U

5. i'lJ1111'Yl£J1¥'fla'~f mU~¥'fla'~f LLGl:::L'YlTlt ut~ELUUn\lnl1"lJ el\l:lJ'\.l,'I~rr
~ q

o...-,::f a... f:: I Q,..o

LL~:::£.Ia:lJ1lJLmnnlJ\I~LL'tJ\ILLGl:::\I~aaWlJa\l:lJU
q q

6. a'1:lJ11rlliTll1:lJ1'Yll.,11'Yl£J1¥'fla'~fLLGl:::nl1~~L-n.,11'Yl£.I1¥'fl~~f..f.,1~ii~

\I~ 3-i.,1V\:lJ1£.I~a1JTITIGlLLGl:::i.,1TI:lJ
q q q

L'r-l'Y1jrJ~¥'f1.,1l:lJ(2537) L~Uel11lJTlTlGl~iiTl11:lJ1T111:lJ~:lJ11rlvrU~lU
cu •••• cu 4.f

'Yll.,1l'Yl£J1¥'fla'~f ~a 1JTlTlGl~iiLLV\cl.JI)ijiJrurul~lil,£.I:lJ L\I~TI~ LL~:::'l'1m~:::lUnl1~1JLa'1:::
•• cu ~ ~

Lvj a~11\1La'1:JJ~~Ulm1"lJa\l~ULel\lLU~lU:::~ LUU:lJU~rJ~iiL~ ~~Gl~1a i~{Uj:::La'1:jj ~Gla~\Iu
.u Ill •• .u

ui'lJU1\1~~Ul~.,1LL1~~a:lJLLGl:::i.,1TI:lJL~LV\:lJ1:::~am1Elci1a~'tJEl.,1:lJU~rrLLGl:::~.,1iiii1~~1.,1') L~q ~ q

'" 6" •.••. &£ 0 AQ,..o A .4 Q..o li,.I'

~nGl1~U ~1~~:lJ~ (2543) 'Yllm11\1£JLja.,1"mj¥'fn~lGln~nL:::Tll1:JJjellJj~ ~

L-n.,1l'Yl£J1¥'fl~~f(A Study of the Characteristics of Scientific Literacy)" t~£.I1iL'YlTlil,TI

L~Gl'V'Jl£.I11lJ~L~£.I1"151ru'Yll.,1l'Yl£J1¥'fl~~f~n~l ~Glnl1~n~1'r-llJ11 an ~nL:::"lJa.,1Tll1:JJ1~ •.. ~

fll1:JJ~:JJ11rl~U!lU'Yll.,1l'Yl£J1¥'fl~~f (Scientific Literacy) LLU.,1aamuu3 ~lU ~a

1. "lU1ij1:lJ"151~"lJEl.,11'Yl£.ll¥'fla'~f(Nature of Science) LLU.,1ElamUu

6"u ,'"3 a.,1fI j:::nalJ£.Ia£.lflel
Q.,I A .et, 6'

1.1 'Yl¥'fU:::a'lnGlL"15.,1l'Yl£J1¥'fla'~1
lIS '" A ft

1.2 mj~lJflU 'Yll.,1l'Yl£J1¥'fl~~1
A A 6"

1.3 n\lm1'Yll.,1l'Yl£J1¥'fl~~1

2. ~lUml:lJ1 Tll1:lJL..ul1\1'Yll.,1l'Ylm¥'fl~~f(Cognitive Science Knowledge)~

uU.,1elelmuu6 a.,1~u1:::nalJcia£.l~.,1d'

2.1 Tll1:lJi~ L~£.Iln1J..umfi \I \11.,1:lJt U:lJ~ V\~nnl1LLGl:::'YlqH~'Yll.,1

2.2 wn:lJ a'l:lJl 1rlL Ufil 1U1:::£.Ifi ~1,y Tll1:lJ 1'Yll.,11'Yl£.11¥'fl a'~ f
q ~

1ua'rllUm1rn~1.,1 ')1uii1~u1:::,hlu
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2.3 wn:JJj ~ll:JJL-nlh L~£nn1J1J~i:JJvru'f1::v\'-.h-:ll'YH'n~Ila'~f

L'YI~1u'1L'l[ji-:l~:JJLLiil::~-:lLL1~~El:JJ

2.4 ~ll:JJ a'l :JJ11nlu' n111h:: tin ~1i~11:JJ1 ~ll:JJL -nl h'YI1-:l
~ 'IJ

A ~ d .,::! d 6' A ~ •... od ~ A
1'Y1m~1a'~1 L'V'lEl~11:JJEltJ~ :JJGnJ"lIEl-:l:JJu''MtJL'V'lEla'-:lLL1~L'lEl:JJ'YItJ-:ItJu'

'IJ ~ ~

2.5 L~ El1L'Yhl'lu.nl 1LU~ tJU,LLUiil-:l'YI1-:l1'YIt.Il ~l a'~f L'YI~lu' lL'l[j LLiil::
'IJ

.c::I •••• .., 'I A 6' .c:f q,... ~2.6 :JJ"lIEl1JL"lI~~ll:JJ1 ~ll:JJL"lIl L'iiJl'Y1m~1a'~1'V'lu';jlu'1::~1J~u'-:I
'IJ •••

3. ~1u'in'Mm::ii.itJ'YI1-:l1'YIm~1a'~f (Habits of mind) ii 11 El-:l~1..l1::nmJ

lA A A 6'
3.1 mu'tJ:JJLLL'l::L'iiJ~~~'YI1-:ll'Y1m~1a'~1

3.2 m1~~~1u'lmLLL'l::m11..l1:::JJlm~h

3.3 m11il1n'M::m1-;J~m1LLiil::m1i-:lLn~
•... '"

3.4 'YIm~::m1a'Ela-l1

3.5 l'ln'M::lu'm1~El1Ja'u'El-:lmh-:liil'iiJl1mn.nm
OJ

3.6 l1n'M::m1~~tiu'h

3.7 l1m~::m1LLntJru~1
OJ

3.8 l1n'M::m11ia-l1a'u'L 'YI~(Information skills)

3.9 l1m~::m11..l1::Liiu'
.f

3.10 ~ll:JJ'D'l1J'D'-:I

3.11 Scientific Vision Imagination "lIEl-:l,rnl'YIm~la'~f
tt •.• ..t ••. tt

1.4.2 il\l A1.h:::mlU'II il\lA'J111J"i A'J1I1Jif111J1"in'W,"~1,.n11\1'J'm.J1 ft1 if&1"i
'll •••

o OJ
A •••••.••• ,d(

'iiJlnn11~1l'iiJ a'El1JLElna'11Ln tJl n 1JAll:JJ1 ~ll:JJ a'l :JJ11n'V'lU,;jlU,'YIl-:l
'IJ •••

1'Y1tJl~l a'~f~l~ ~-:I-nEla'11..l~-:I~1~n~ll :JJl-nl-:lyYU,m-;JtJlyY~nHl El-:l~1..l1::nEl1J"lIEl-:l~11:JJ1
~ 'IJ 'IJ

~11:JJa-l:JJ11n~u';jlu'1u'LL~iil::~1u'~-:ld'...

1. ~ll:JJL-nlh lu':JJ1u':JJ~~inm1 nlJ LLL'l::'YIf1'Mii'YI1-:l1'YIm~1a'~f

~l~J'Ir ii.tJ:JJ~l(2531) l~Eln-1JltJ'h ~ll:JJL-nll'iiJ1u'~inn11LLiil::'YIf1'Mii

~u';jlu' 'YI1-:l1'YItJl ~la'~f ~:JJltJn-:l ~ll:JJL -nlh arh-:l ii~ll:JJ~:JJl tJ Ln~~ll:JJ LL-;J:JJLLi-:l1~ tJ...

1..l1l~'iiJln-nEla'-:litJlu'~1~ll:JJj1'Y1m~1a'~f6fl-:ll~LLTi:JJ1u':JJ~~inm1 nlJLLL'l::'YIf1Hii~l-:l')

~ll:JJ1'Y11-:l1'YIm~1a'~fLL1j-:lElElnl~~-:ld'
'IJ

OJ •• A

1.1 "lIElL'YI';l';l1-:1

a'l~mr ii.tJ:JJ~l (2531) l~Eln-1JltJ';h -nElLi1'iiJ'iiJ1-:1~El-:lLtJu'Elu'1l1~~~ q

L~n~ a'~"lIEl-:l~11:JJ'n'YI£.I1~la'~f~l~ :JJl,nnm1i-:l Ln~
q 'IJ
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1l~ L~l",i.~U~rf (2537) hni~ll3J"'3JlrJ"llEl\l-ne:H'yh),;)~\lll
'IJ

-nElLfi'),;)~\l i EI\l~\l Ln ~i.~1 ~ rJ~1\l LL~::i EI\l~\l~ll3J,;)~\l i.n~[Jnl1,nTI~ LL~::'Yl~ ~ElUi.i~~

LElnL';)'U(Eggen, 1979) mhll1 -nEILfi,;),;)~\lLU'U~113J1'l.h::Lll'YlWd.\l
'IJ

hi,;)lnn11i\lLn~ L"'~nl1rn~Ln~;f'U l'ULL~~::~f\l ,;):;Lu'Ul'UEI~~",1e:dh';)u'Ufii.~ LL~hjii, ,
~m.~3Ju'1il'Un11'Yl1'U1rJ,

,;)lnLL'U1~~"llEl\l'ttnn11~m~1~1tli.~11 -nElLfi,;),;)~\lLU'UTlll3J1'Yl1\l
, 'IJ

i'Yl rJ1~'I1~~f~ LU'U~'U~1'U"llEl\lm1LL~1\l"'1~113Jj1'Ylmf'll~~ftl1::Lll'Yl~'U') -nElLfi,;),;)~\l,;)::i.im

,;)lnn11~\lLn~L "'~n11rnEl [h~mrt\l ElrJ1\l~1\li.tl~1\l3J1 -nEl3J~~i.~,;)lnn11~\l Ln~~ nElLiJ'U
, 'IJ

-nElLfi,;),;)~\l,f'U ';)::iEI\lL",iiEl'UL~3Ji.3Jl1,;)::~\lLn~~~f\l LL~i.3Jii~m.~3J~l'Um1~ rJ1n1rn,
1.2 3Jt'U3J~(Concept)

m-n1 l\l~-n~~ (2532) i.;ti~113J"'3J1 rJ"llEl\l3Jt 'U3J~11 "'3J1rJrl\l
'IJ

Tlll3J1 ~11 m -nl h~,;):;~1tl113Jrl\l~mYm.::~ ~1~U1~ "llEI\l1~r1"'1E1tl11n I1n11rna rJ1\l1~~ • ~ J q ~

arJ1\l",rt\l LL~::LL~~::~'UeJ1';)';)::ii3J1'U3J~~EI~\ll~~\l",rt\lLL~n~l\ln'U hJ ;f'UEIrJnutl1::~un11rn
'IJ•.

LL~::1~1l11::"lla\lu~~~it 'U'), ,
3J1'U3J~'Yl1\li'Ylmf'll~~fLLU\lElElnLU'U3 tl1::Lll'Yl ~El

1. 3J1'U3J~L~rJlnun11LLU\ltl1::Lll'Yl (Classificational concept) LUll.

3J1'U3J~~Lu'Uf'haTIUlrJ",1E1:aLL,;)\l~m.~3JlliiUEln~m.~3Jllii113J t~rJn11'\.bi.tl1,n 'Un11U11rJ1rJ, ,
1~~"'1E1tl11n!jm1rn J''U')

2. 3J1'U3J~'Yll\l'Ylt)~lj (Theoretical)LU'U3J1'U3J~~ ini'Yl rJ1f'l1~~f

~ rJ1rJl3JaTIU1rJ~m.tn~m.:: U1\l~\lU1\l ElrJ1\l"'1Eltl11n!jm1rn ~i.3J~13J11r1~\l Ln~hi1~rJ~1\l

~\l"'3J~ LL~ii",tmi1'ULU'UL"'~~~ ~iu~'U 'ULL~lID1\lLU'U~ll3JL-n11,;)"llEl\!~'ULEI\l
... , ,

3. 3J1'U3J~L~rJlnu~ll3J~3J~'Uf (Correlational concept) LUll.

3J1'U3J~ n ~11 rl\l ~113J~3JW'Uf1::"'11 \lL'" ~ LL~:;~ ~ ';hi.tl1,n 'Un11'Yl1'U1 rJ"'1 El~ rJ1n1rn,
L"'~n11rn~1\l ') i.~,

1l~ L~l"'i.~U~rj' (2537) n~1111 3Jl'U3J~LU'U~113J1~113JL-n1h'IJ 'IJ

"llEl\!LL~~::U~ ~ ~ L~ rJlnU1 ~r1"'1mh1n nn11rn~1\l ~ 1~mbn111U13J1 ~3J~'Ufnu, ,:.J J 'IJ

1.1 &,,,,,1::~un11m.L~3J

';)lnLL'U1~~"llEl\linn11~n~1~13J11r1~1tli.~11 3J1'U3J~ (concept),
"'3J1rJrl\l ~113J1~di~,;)ln~ll3J~~ 1~rJ~1tl"llEl\!u~~~~ii~ El1~r1"'1atl11n nn11rn 3J1'U3J~'IJ ",:.J

LU'U~~,;)lnn11"1-nm fi,;),;)~\lLL~::n11~\lLn~~ L~rJl-nEl\l'Yl11";Ln~~ll3J~~ 1~rJ~1tl~i'~ L';)'U,
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1.3 'VI~nm1 (principles)
cv J:::I .er. I Q..<I .4 •..•

:IJ-1n1'YlfJ-1~"1l~(2522) fJ1i1Jlt1l1 'VIflnnT'J'VI:lJlt1!H "1lfJfll1:IJq

&tl~nJ~UnJnJ~ 'VI1fJ~1tJ~Ut~tlnkUn1fJ-1fJcil\!n1:;LUtl1JLL1J1JLLj:.JU~1:IJ11{1'Y11fl11:IJL-nlh hi
41 0,141 ••

LUWllfJfll1:IJ~ fJl~ L~m-n fJ\!n1Jfll1 :IJ~~1U~lU Ul :IJ1i11:IJ1~{1'V11fJL'VI~m1rni-1 LL~~fJ-1fJcll-1
q q

'VI1fJ:IJ1nn11~ULtJ Lyj mL~~\!l~L~ U11~\!'! Unfll1:IJ i:IJ~ufnufJ cll\!L1
A 0 A A I cv A 6'

l:IJfl ~111tyl1U"15 (2543) eJ1i1Jlt1l1 'VIflnnl1'Yll\!1'Yltl1~1~~1

~ eJn ~:IJ"1ltl-1:IJtU:IJ~~ LUUfll1 :IJ1'V1tm-1'lLtJ ~-1LUUfll1 :IJ~1-1~1,rell-1Ei-1L~fl rn~:IJU~"1leJ-1
q 'IJ q

'VI~nm1 ~eJ~::~El\!Ul:1J1'Yl~~El\!61i'1L~~t1L~j:.Jm'VI1iaUL~:IJ'VI~nm1L thtfll1:IJ~1\!~iitJ1dtl"15U

:IJlnn11-n eJLfi~~1-1~U ') LUU~-1-;)lLUu&tl'V111Jm1~nMl'Yll\!1'Ylm~1~~f LlfllUnl'Ylm~l~~f

'r-l1Ji1ty'VIl L~n nl1~\!~:IJ:IJ~ilU Lyj El'VIlfl11:IJi:IJ~uf'lJEl\!~lLLtJ1~1\! ') ~\!eJl~n~11L~11
A .c:J •..• A ff' •.• .l' .t. A _ 0=1 J' .:...

~:IJ:IJ~;nU'YlUnl'Ylm~1~~1 ml\!"1lUUU flEl'VI~nm1'YlL"1l1fll~fl::LU"1lUUULa\!..•

~lmL U1~~"1lEl\!Unm1f1nMl ~1:IJ11{1~1tJL~11 'VI~nnl1 'VI:IJ1tin\!
q

fll1:IJ1'Yl1\!1'YltI1~l ~~f~L1i~~lnn ~:IJ"1lfJ\!:IJ1u:IJ~~i\! Ln~ 'VI1El'Yl~~El\!61hL~ j:.J~L'VI1iaUL~:IJ
'IJ q

'YlnflUL-nlhn U ~ :IJ11{1UlLtJl ,rell\! Ei-1LLfl:;LLni1ru'VI1~L~tI1-nEl-1L~
q ~

1.4 nlJ (Law)

tJ1"151 1\!~~~1 (2532) Elfi1Jlt111 nlJ l~tI~lLtJ'VI:lJlt1n\!

'VItnm1~ ~:IJ11{1LiitlU~:IJn11LL'YlUfll1:IJi:IJ~UfL 'VI~LLfl::j:.JflL~
q

ll'r-l L~l'V1L'r-l\!~£f(2537) Elfi1Jlt111 nlJ ~a 'VI~nnl1Elrjl\!'VIii\!

LUU-nfJfll1:IJ~1::1Jfl11:IJi:IJ~uf1::'VI11\!L'VI~n1Jj:.JflLL~::tl1~Lii tlul u~nMrn:;1tJ~:IJn11LL'YlUL~
q q 'IJ

~lUnl1'Yl~~El1J~ULtJU~lil L~Eltla:IJlLL~1 'VIlnii j:.J~m1'Yl~~a\!l~,r~ LLrj'\!nlJ'! un ~ a\!~:IJL~n

'ttJ nlJff1u 1'VIqj't~:IJ1~lnm1~tJ:lJlu 1~tlm1U1Ltl1-nm fi~~1-1i\!'VI~1tI:IJ1j:.J~:IJj:.J~lunu LL~

1Jl-1nlJn't~~lnm1 Ell!':IJ1U~ln'YlfJM~

~lmLU1~~"1lEl\!Unm1f1nM1Lfi:IJ11{1mtJL~11nI1 'VI:lJltin \!fl11:IJ1'Yl1\!q ~ 'IJ

l'Ylm~l~~f ~L1i~~ln'VI tnnl1~fl11:IJ i:IJ~ufLUUL 'VI~ LL~::j:.JflnULL~::nunlJ ~1:IJl1{1Lii tlU

LL'YlU~1t1~:IJm1't~ nlJ~:IJ11{1i\!m~'VI1El'Yl~~a1J't~j:.Jm'VIliElUL~:IJ~nflf\! LL~rl'lj:.J~nl1i\! Ln~

'VI1eJ~lnm1'Yl~~El1Jl~..u~LLrj'\!nlJ'! U~::~El\!t1m~n'ttJ
..•

1.5 'YlfJMlJ(theory)
cv 6'1::10 •.•• A I ~d o.er.

,!1~U UtI:lJfll (2531) El1i1Jlt111 'YlfJMlJ flEl fllfJ1i1Jlt1

tJ11n/jnl1rn i\!'VI ~1tI t~tI~~l fJR1Jlt1,!U~ El\!~11\!LUUJtJLL1J1JLii t1ULUU'VItnnl1fJ cll\!nl1\! ')

.r •.. '1...l ~ tJ """1lULLfl::~a\!EltlUL\!eJUL"1l3 1::m1 flEl
'IJ

•.. , ,a Q...o •••• A A •..• A,:t &:t I

(1) 'YlfJMlJUU~El\!El1i1Jlt1nlJ fl11:IJ~1\!'VI~nfl11:IJ~1\!L~t11'YlEl~
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(3) 'Ylrl1!tij,t 'U,~eJ"'Yl1'u'lrJtl'nnlJmdrn~ElT'il Ln~;r'U,lQll:JJm'~

In"! LGll'V1lro;jGl£1(2537) eJTIlJlrJll 'Ylrrl!tijdJwnm'11l:JJ~"LU'U,

~ rJEl:JJ1lJn'U,rY1i.1.11'U,mdElTIlJ1tJnD 'VI~nn1d'VI1El,rm fj,),;)1" 'VI1ElEl1lln~11~nUrJ'VIrt"11 LU'U,

-neJ~11:JJ~lieJTIlJ1rJ 'VI1eJ'Yh'U,1rJtld1n!ln1drn~1" ') ,r'U,LEl"

111mm 1~~"lJ eJ"unmd~m!t1Li1mdn~tli.~11 'Yl!]Mlj 'VIm rJn"

-neJ~11:JJ'VI1eJ~1eJTIlJ1rJ~LU'U,~ rJeJ:JJ1lJn'U,1~ rJ..r1'tlt 'U,nldeJTIlJ1rJn!) 'VItnmd 'VI1eJ-naLfl"il"il1"

"il1n~n~11mtt"'VI:JJ~ Li1mdnLidtl'~1l lJ~~Gl~~~1l:JJL-n1t"il, ,
l'U,:JJ1'U,:JJ~'VItnmd n!) LLGl:::'Yl!]Mij'Yll"i'Ylmf'llLi~f 'VImrJi')" ~1l:JJL-n1heJcl1"~~1l:JJ'VI:JJ1rJ

Ln~~11:JJLL'):JJLLi"1~rJtld1f'11l1n-neJLi"irJ 1'U,:JJ1'U,:JJ~'VItn1l11" nDLLGl:::'Yl!]Mlj'Yll"i'Ylmf'llLi~f

2. 1l1dli.1~11:JJ1LLGl:::l1nM:::'Yl1"i'YlrJ1f'11Li~fltl1 i
'11

1l1dLieJ'U,i"lfli'Ylmf'll~~fl~Ln~~11:JJ1 ~1l:JJL-n1h t 'U,Ld'eJ'VIli"lf1~1" ')
'11

,t'U,ij"hlLu'U,nldL Vi rJ"l"l eJ ~1dhi1Jn t ~,rm1rJ'U, '~1in~11:JJf LLGl:::iimld~l" ') 1'U,i"lf1'11 '11

l'Ylmf'll~~fttltiLLniJqj'VIlt'VI1i ') '~~1rJ,rm1rJ'U,~1d1Jnmdli1ltltiLLniJqj'VI1 3 tld:::L.f1'Yl~eJ

(.f1l"l LGll'V1'l"llJGl£1,2537)
'11

(1) 1l1dli1 'tll iLLniJqj'VI1~LU'U,L~a""lJeJ"1'Ylmf'll ~~fl 'U,~"lJ1L~ rJ1n'U,

~1'U,:JJlnll::: Lu'U,~m 'U,1l1drn..r1i.tlt Wff'U,L1rJ'U,~L1rJ'U,~eJ","1~11 :JJ1'V11eJ11n M:::~i.~"ill n n1d L1rJ'U,
'11 '11

'tlt iLLniJnJ'VIl L~eJ"~'U,~ eJclt 'U,1"lf1L~mn'U,
'" '11

(2) 1l1d'l.i1i.tll,n 'U,1l1dLLniJqj'VI1~LU'U,L~eJ""lJeJ"1'Ylmf'll~~fl 'U,~l"lJl ~'U,

~tnMUl.:::LU'U,iJru'VI1 L~rJ1 LL~L~rJ1-neJMllJi'Yl rJ1f'11~~f 2 Li1"lJ1;r'U,i.tl Lu'U,n11t '\K~L1rJ'U,i.~
"''11

LLniJnJ'VI11'V11i'"

(3) 1l1dlb i.111iLLniJ qj'VI1~'U,eJnL'VIneJi.tl"il1m~eJ""lJ eJ"l'Yl rJ1f'11~~f

iJru'VI1~'U,eJm'VInEli.tl1l1nl'Yl rJ1f'11~~f,t'U, 'VI:JJ1rJ~11 :JJn"L~a" L'Yl~1'U,lGl fl iJru'VI1~L ~ rJ1nlJ
'" '"

i'YlrJ1f'11~~f~1l~3J"'VIm rJ L~eJ~~'U,1~1l:JJ1 ~11:JJL-n1111 ~1'U,iJru'VI1'Yl1"L'Yl~1'U,lGlflLu'U,L~a"
1 Cl " W

"lJeHnl1~11" 1l1deJeJmLlJlJ'VI1eJ1l1d~~~tld:::~M!ndd:JJ~1" ') ~titl1":::1El"lf'U,1~1~rJ~d"

~ii.£1 f'l1in~1 (2541) n~111l ~1l:JJ~1:JJldnl'U,nld'l.h~1l:JJf
, '11

1'YlEll f'l1 ~~ fi.tll i 'VI:JJ1rJi')" ~ 11:JJ~l:JJl 1"nt 'U,n1dih ~11:JJ1 L'Yl~ ii.~ ~ L'VI:JJ1:::~:JJ1'U,'Yl1"
'11

l'Ylmf'll~~f ~L~rJ~m neJ'U,i.tlbn'U,~m'U,1l1drn~~~lrJ~~" 'VI1a~m'U,nldUl.1'V11ii.~
Q..oo fi' A A I' 0 •••• Q..<I

eJ'U,1Y.U'U,u'U,~"m'U, (2539) nGl1111 1l1d'U,1~1l:JJd LLGl:::'YlnM:::'Yl1"
, '11 '11

1'YlrJ1f'11~~fttlt itld:::L rJ"lfU 'VI:JJ1rJi')" tnMUl.:::"lJeJ"lJ~~ Gl~" LU'U,~~U1~11:JJ1 LLGl:::l1n M:::'Yl1"
, '11 '11

l'YlrJ1f'1l~~f~l,ntldj'U,ifim-:i 1'V11i'VI1eJliL vJeJ~~~i" t 'VI1i') ;r'U,m
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,;]lmLU1~~"lle:h'lUnnl1~m~n ~1tlL~11 Uflfl~~iifl113J~13Jl1tllU
q q

m1Ulfl113J1 LL~:'Y1n~:'Yl1>'11'Ylm\1l1~~fltl1,n W:a1~tl1:,jl1U ~eJUflfl~~iifl113J~m1tl1 U
~ q

nl1Ulfl113J1 LL~:'Y1n~:'Yll>'11m.l1\111~~f~L~b~rm1m Ltl1,n U~tllUnl1nr~fl~1 tlfl~>'I ~1eJ~ ~

~tllUnl'Hll,1 ~3J1U.:a1~tl1::,jl1U If>'l1UL~eJ>'I"lleJ>'Im1LLfriJru~1'Yll>'11'Ylm\1l1~~fLL~:L'YlflL'U.LGlfl
'"

LL~:nl1~~~u1';] 1'U.1i1m1~lLii'U..:a1~1'U.L~n~L'YlflL'U.L~flm1~eJ~1ih~>'IL~3J;t'U.eJcil>'111~L~1

3. fl113J~1:~un 1'U.fl113Ji3J~Ulh:~11>'11'Ylm\1l1~~fLL~:L'YlfllUlGlfl~ii

iiunnl1~n~1~~1 tl'YllU L~mhlCi>'la'Yln-v-l~"lleJ>'I1'YltJ1\111~~f LL~:;

L'Ylflt'U.t~fl~ii~eJi>'lfl3J~>'Id

~tltluwn Ln~'Y1~ (2541) L~iL~~~~Ci>'lfl113J,jlLilU~~El>'l1q q ~

1'Ylm\1l1~~f LL~:L'Ylfl1"t~£j

(1) LilU~U!lU"lleJ>'IiJ';]~tlLL~:;fl113J,jlLilu1um1~lLii.W:a1~ ';]:LV;U

L~111151~~mfLilu ~U;i1U"ll El>'liJ';]~tl~ L"liU LL1>'1L~tllnU';]~ ~3J~~lf>'l~ ~1 m ilu ~u;nu
tU q q ~

m1ria~11>'1eJ1fl11

(2) LiluiJ';]~ tl~ ~m ~ 3JL~3J~';]:;iifflulunl1~~ul1uiJ';]';)uu LL~:;
q

aUlfl ~ t11L3J¥i1511'YltJ1\111~~fLL~:L 'Ylfl1ut~ £j ndi mJ,;]:L3Jii'Yll>'1~';)::iifflumJ1u hndL~~ ~
. ""

am>'l3Jfl113J~"ll
q

(3) Lil UL~eJ>'I111"lla>'l3Ju~rj"LL~::1)113J151~LiluL~a>'l111L~ tlln'IJq

nl1LiluElci"lla>'l3J'\.l,~rJ~>'I3Ju~rJiifl113J~uh~>'Iff'IJL~1::~lfl113J1 fl113Ji3J~uf~1>'1 Gl i>'lLL~~ q q ~ J

aUll1fl~L~n~~~ luii.1Lfl~tl~6fl>'lLiluLLnUn~l>'1"lleJ>'Ia::~eJ3J';)uCi>'l~l~ nJ~~~ 1ULanllv-l LElnllv-l
q q ~ q

ih~>'I"llmtl~1m)1~>'I~~ d)~,;]lnm11:dj~ Lrlatl1:mUl,~rl'\.l,~1'\.l,i1~1mtl~1 ~>'Im~ldLil'U.

L~a>'l"llEl>'l3JU~rj"~iifl113J~~LL~::l~r:rua mn1
q ~

~1~U ii.tlml1 (2531) L~eJn-'lJltlll1'Yltll\111~~fn1JL'Ylfl1u1~£jq

ii fl 113J1l3J~ 'U.fLL~::Vl>'lv-llal ~ tl nUl 'Yltll \111~~fL il'\.l,fl113J1U1~'Yllh il u ~ ~n"ll a>'Ifl 113J1
~ q ~

fflUL 'Ylfl1u1~£j~u Lilu1'Yltll\111~~ftl1::tln~ iWl~1'IJtl1'IJtl1>'1fl113JLilumj"lla>'l3Ju~mi~;tu
q q ~ q

1u'YlnGl ~lU L'YlfltU1~£j,;]::Lilu~>'Itl1::~~;i ~1El1n-m1~'Yhli"lla>'lL~3J~;t'\.l,q J u

~1~ 1'IJfl113Jll3J~uf"ll El>'11'Yltll\111~~f L'Ylfllu1~ £jLL~::ll>'Ifl3J~u

llv-l L~l~Lv-l'IJ~rj"(2537 : 35) L~n~11L111~

Lilu ~'Yl11'IJnULL~1111'Yltll\111~~flian-Ul tlfl113J ll3J~uf"ll a>'I

tl11n!Jnl1ur~1>'1 ') fflUL 'Ylfl1u1~£jLilum1Ulfl113Jfi'YltJ1m1~1>'1 ') ~1'Ylm\1l1~~ff1Uv-l'IJ3J1

115i.idi~tl1::1tl15U ';]::LV;uL~ll 1'Ylm\1l1~~fiifl113JLl3J~'\.l,*n'IJL'Ylfl1u1~£jmh>'lri>'l n~11~a

L'Ylfllul~[j~11"fl113JLiJuhJL~~:Jj ') 1um1~n~1f1Ufl11'Yll"1'Yltll\111~~f 1'Yltll\111~~fnL~13J

fl 113Jnl 1Wit1'Yll>'1L'Ylfl1 U1~£j ,f" ~eJ"tl1:: nl 1L~13Jnul i "1 u tlll u~ nl1~1" ') luLl" fl3J
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1'lXL,lirunl1VI ,xl Ln~nTHtI~ f.J\ULtI~.JElcil.J',i1~L111\l,a.JflaJLL~iLriElVhl1',inl,lfl11aJam~'\l,i"lJEl.J
'"

i'Ylml'll~~f LL~::a\lflaJm',i~~\l,lfl11aJn'Ylmm~~f '1'111'lXaJwl~m\l,a\lflaJijnl',i~~\l,lLtI~1 f.J
~ q

aJ1tM£f~laJl',im,]l htl',iln!lm',irn~l.J 6JVI~nnl',i 'Ylr]Mlj'Yll\1i'Ylml'll~~faJln;}\l, LriElEl~1\l,

cv ,dJ::t cv A" CV A t:~ fJ.A ft.t &" \1t1~.Jfl3J'Yl3Jnl',i'Vi~\l,lL,;)',iru"lJ\l,\l,n1'Ylml'll ~~',in,;)::L~1::LL~1\1V11fl113J',i1'Ylml'll ~~',i"lJ\l,~\I"lJ\l,L
'" ~ ~

an LL~::fl113JCii El.Jnl',i"lJEl.Ja.Jfl3JLEl.Jn';)::(:.J~n~\l,1'lX,xni'Ylml'll ~~f~ El.JL~1::LL~1.JVllfl113Ji1.VI11~

~ElLtlL11VIf.J~rT\IL"li\l,L~f.J1n\l, fl113Ja3J~\l,i"lJEl\IL'Ylfll\l,1~ELL~::a\lfl3J LriElL'Ylfll \l,1~E~~\l,l;}\l,
q

LtI ijm',i~11\1~\ltI'.i::~M;ffh\l, 1f.Jfl113J~::~1n~l\161 1'lX3J\l,Mm\l,a\lfl3J 3J\l,Mf.J1\l,i\lfl3J';)::ijfl113Ja J. 1

LU\l,Elcil \l,nl',i~1',i.J~1~ ~::~1n~Ul f.JLl'I',iM~n';)~;}\l, ,xm 'Ylfll \l,1~El \l,a.Jfl3Jn'Vif.J1f.J1aJ~~~\l,~ ~

L'Ylfll\l,1~E1V11l6Jan LL~::~nl3J~El.Jm'.i"lJEl\la.Jfl3JLEl\lf1ii~1\l,(:.J~n~\l,l'lX,xm 'Ylfll \l,l~E 'Vim m3J

~~\l,lL 'Ylfll\l,l~mVlll~El LtllllVlf.J~rf.J
q

';)1n ~1 n ~11,jl.J ~\l, ';)::L~\l, L~';h1'Yl f.J1l'11~~f LL~::L'YIfll \l,1~Eij

fl113JaaJ~\l,in\l,Elcil.Jfl.JLL~::~.J(:.J~n',i::'YlU~Ela.JflaJ~.Jl\l,'Yll.J~fl.J~',i',i~ LL~::.yh~lf.J~.J,f\l, ~.J

ijfl11m'hL U\l,~~ El.Jijnl',i~~m',i~nMl L~Ell 'lX~L1f.J\l,~13J1',itlli(:.J~~(:.J~"lJEl.Ji'YIf.J1l'11~~fLL~::~

L'Ylfll\l,1~EL~Elcil.Jtln~ El.JLL~::LVl3J1::~3J~

,;)lmL'U.1~~"lJEl.J,xnnl',i~m~l ~',itll~11 Uflfl~~iifl11aJ~',i::VI,xn 1\l,
q q

fl113Ja3J~\l,i',i::Vl11.J1'Ylml'll~~f LL~::L'Ylfll \l,1~E~ij~Ela.Jfl3J ~ElUflfl~~iifl113Jf fl113Jlilu.n
q ~

LL~::f.JEl3J1U111'Ylf.Jll'11~~f iifl11 aJa3J~\l,inUL 'Ylfll \l,1~EElcil.Jln~i~ LL~::~.J(:.J~n',i::'YlU~El

a.Jfl3J~.J1\l,~1\l,~.yh1~Ln~tI'.i:: If.J"ln! LL~::~l\l,~fil1 ~Ln~iJruVllsA\lfl113Jlilu.n LL~::nl',if.JEl3J1U
'"

~\ln~11 LU\l,(:.J~3J1,;)lnm'.i~nMl1\l,~tll\l,m'.irn';)1\1Elcil\11n~~

4. l1nM::~-;)l LU\l,~Elm',iL~::LL~1.JVllfl113Jf'Yll.J1'Ylml'll~~f (Skills)~

American Association for the Advancement of Science (AAAS).

(2000) mh111 11nM::~-;)lLU\l,~Elm',iL~::LL~.JVllfl11aJf'Yll.J1'Ylml'll~~f LU\l,~1\l,Vlit.J"lJEl.J~ii~ ~

~nMm::il.af.J'Yll.Ji'Ylml'll~~f L~LLfi

1) m',i~1\l,1nl,LL~::m',itl',i::3J1nl,~h(Computation and Estimarion)

l1nM::m',i~1\l,1nl, Vl3J1f.Jii.Jfl113J~3J1'.itll\l,nl',iU1n ~U flnl,~

Vll'.i Vl1El~~n'.i::filnU~1L~"lJ~LL~~\lm3Jlnl,"lJEl\l~.Jl~~.JVlit\l sA.JL~,;)lnm',ia.JLn~ nl',)'r~

nl',i'Yl~~El\ll~ f.J~',i.JVl1El,;)lmLVI~.JEi\l,~1 L~"lJ~il.l3J1~l\l,1nl,,!\l, ,;)::~El\lLL~~.J~hm3Jlnl,1\l,Vlll.1f.J

L~mn \l,~1L~"lJ1Vlll~L~,;)lnm'.i~l\l, 1nl,';)::"li1f.J1VliElml3JVl3J1f.JL~~'.i\lfl113J~El.Jnl'.i LL~::i'~L';)\l,

~1 L~"lJ~il.l3J1~l\l,1nl,1~f.J~1LtlLU\l,~1L~"lJ~L~,;)lmfl~El.Ji'iEl~l.J6J

1~Vllm3Jlnl,"lJEl.J~.Jl~~.JVlit.J sA.J~.J~film',i1~ ,r\l,Ell';)LU\l,fl11aJm1' ,i"lV1,xn maJl~',iVl1El

Elnl,VlIl3j ~1~l~"iIlnm',i1~ El1"i1LLN~.Ji1.Jfl11aJ~::Lat1~"lJEl.JLfl~El.Ji'iElL"1i\l,~1L~"lJ~',ilf.J.Jl\l,(:.J~,;)ln
q ~

m',i1~~iiL~"lJ,xtllil~ru LU\l,7.25 L6Jl'\l,&iLaJ~',inu 7.2 L6Jl'\l,&iL3J~',i,;)::LLN~.Ji1.J~1L~"lJ-;)1\l,1\l,LL',in
'"
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&:lI CVo""" lVCV CV&:ll CVOCV cv •••. 0 od ~

3JL~"ll\UJ~~ru 3 1iI11i11L~"ll'VI~\l3JL~"ll'\UJ~1~ru2 1iI1 LL~::1iI1L~"ll1l1'U.l'U.LL1n3J~113J~~11i1L~~e:J'U.~ ~

el'U.dJ'U.~~1l1nm1mlil~::L'U. L'Yhn1J 0.01 L6Jl''U.~L3J1iI1~lL~"ll~l'U.l'U.'VI~\I e:J11l~~lli1L~~e:J'U.L~ii\l

L'Yhn1J 0.1 L6Jl''U.~L3J1iI1~1 L~"ll~\I~e:J\lii~113J~::La r.JliILLliImh\ln'U.11i1r.J~lL~"ll~1'U.l'U.'VI~\lii~113J

~::La r.J1iILLliIn~l\1ite:Jr.Jn--.i1~1L~"ll~1'U.l'U.LL1n~\I"r'U. 1'U.n11\.b~lL~"ll~\I~e:J\I~1'U.l'U. ~\lii ~113J

~::Lar.J~LL~n~l\1n'U.3J11Jln'VI1a~1Jn'U.~11n1::.yh 1~r.J~~~1 L~"ll~ii ~113J~::Lar.J~ua r.Jnl1 LtJ 'U.'VI~n

(flY-l L~l'V1LY-l1Jmj,2537)
'lJ

n111h:: 3..11rnTll LU 'U.Y-lfI~n113J ~1l ::'VI1~11i1e:J1JL~1 n ~ L~ r.J\I n 1J

~11i1e:J1J~rJn~e:J\l3J1n~~1iI ~\l1J~~~~111l::ii~113J ~13J11tll 'U.nl'nh::3J1rn,11 1'U.Lia\l ~ ai.tln
'lJ ••

L"15'U.1.1d::3..11rnTh~113J r.J11 LL~::J1'V1'ltn"ll a\l11i1tlfl1 r.J1'U.L1~1~,j1nlil tl1::3J1rnTl11:: r.J::'Yl1\1LL~::•

L1~l~hn'U.n11L~'U.'Yl1\11l1mL~'U.~i.~ 'VI1"ll'U.11i1"lle:J\l11i1tl11i1r.J1i~'U.;i1'U.n11n1'V1 'U.1iI3..111iI11,h'U.•••

i.~ LL~::~113JLU'U.i.tli.~"ll e:J\I~dilil1l1n ~tl1'U.m1m~Tl'U.L~ r.J11i1r.Jii~'U.;j1'U.1l1nfl~'VI~\I~ii3J1ri a'U.
••• 'lJ

'VI1e:J1J'U.~'U.;j1'U.1l1n,j1'U.l'U.~f\l"ll e:J\I~ ~~ e:J11lLU'U.i.tli.~ LU'U.~'U...

2) n111i-nm~::n11')liIn11 LL~::n11i\lLnlil (Manipulation and

Observation)

-nm~::n11,)liInl'HiI'U. -nnH::..rl ') i.tl ~1J~~~1l:: 1,n'U.n11,)liIn11•

n1JL~~e:J\Iii m~~e:J\ll i LL~::e:Jtln1mfl1 r.J1'U.U1'U.~ L~r.Jl-ne:J\ln1JL'Yl~1 'U.1~[j ~1'V111J~1l::1iLU'U.,
l.d cv ~ •...• I cv cv I I

~l\m'U.\I "lle:J\lm1~\I LnlilLL~::n11Ln1J"lle:J3J~a r.J1\11e:J1J~e:J1J'YlnH::liI\1mnl L"lf'U. ~113J ~13J11tl
'lJ

1'U.n11U'U.fin-ne:J3J~L~ e:Je:JTI1J1r.Jn11i\l Ln1iIi.~ e:Jri1\1tln~e:J\I LL1i'U.ih n11.:l1~L ~'U.~113JLLliIn~1\1
'lJ 'lJ

"lle:J\I-ne:J3J~~ i\l Lnlil i.~1l~\ln1Jn11~\I~113J L~'U. 113Ji.tlii\lm1 1iL~~a\lii a1'U.n1111i1~113Jr.J11
'lJ

"ll'U.11i1J1'V1'1tnL1~1LL~::am'VIfl~i.~ ari1\1tln~ a\l L'VI3J1::~3..I'VIi\l1l1n~i.~Laam~~a\lii ai.~
• 'lJ 'lJ

-nnH::m1i\lLnlil (Observation) 'VI3J1r.Jii\l~113J~13J11tll 'U.n11li

tl1::~1'Yli3J~~ari1\111i1e:Jri1\1'V1rt\l 'VI1e:J'VI~1r.Je:Jri1\1113Jn'U.i.~LLri 1iI1 'VI 1l3Jn ~'U. LL~dhn1r.J
'lJ 'lJ

L-n1i.tli3J~~11i1 r.J1iI1\1n1J11i1tl'VI1atl11n11m'HJ!~1\1 ') 11i1r.Ji.1i~\I~113J~liIL~'U."lla\l~i\lLnlil~\li.tl, ~ 'lJ

~1 r.JLY-l11::n11~\I~113J~~ L~'U.1l1n-ne:J3J~~i\l Ln~ i.~LU'U.n11e:JTI1J1r.J'VI1e:J~~113J'VI3J1r.J"lle:J\I
'lJ

~\I~ i\l Lnlil i.~ 11i1r.Je:J1~r.J~113Ji''VI1atl1::~1Jn11mL~3J113J a ri~l r.J-n a3J~~i.~1l1nn11i\l Ln 1iI
'lJ 'lJ 'lJ

'" 1.1 •••3..13 1::m1 ~e:J

(1) -n e:J3J~L~\I~rnfl1Y-l LiI'U.-ne:J3Jm~r.Jln1J~nHrn:: LL~::~rn~3JU~
'lJ' 'lJ •

"lle:J\I~\I~i\lLnlilL~r.Jln1J 11.111\1n~'U. 1~ L;r.J\I m1i3J~~ ~\lLiI'U.~m~rn::'VI1e:J~rn~3J1J1i~iJ\li.1i
'lJ ,

~13J11tl1::1Ja e:JnLU'U.~lL~"ll LL~liI\1Lu'U.m3J1rn'VI1e:JWU,lr.J11i13J11i11;j1'U.i.~, ..
(2) -n a 3..1~ L:a\ltl~3J1 mLiI'U.-na3JL'lUan'n m~::LEir.J1iIL~ r.JlnumaJ1 m

'lJ 'lJ

L"15'U.3Jl~ "ll'U.11i1e:Jrn'VIfl~LiI'U.~'U.e:J11l1Jan11i1r.Jm1n::tl1::3J1rnLLL'I::1Je:JnWu,1r.J3J11i11;J1'U.i.:r
, 'lJ ••

(3) iT mJL'IL~r.Jlnum1Ltl~ r.J'U.LLtl~\ILiI'U.iTa3JL'I~i.~1l1nn11i\l Lnlil
'lJ 'lJ

m1tlDi3J~'U.f"lle:J\I~\li'U,n1J~\I~'U. L"15'U,Lrie:JiitlDi3J~'U.fn1J~\I~'U,~\lmhl 1l::"151r.J1in11i\l Lnlil
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f1deJiJflfUJ,ymJ~L~ni1.J"lJd1.Jri.J;]U1umdi.J Ln~1~tl'V11m.h1nl'ln1dnrLL~~:;f1f.Jtfu ~i.JLn~q 'U q;w 'U

~eh'lVH.I1m:IJi.JLn~~1:IJ1~ml:i:;~.J~~~.JLl' fl11~.JLn~fl£11.J~:;LB£J~~ti'1U LL~:;~\ILn~~ ~1£J')q

flf\l fl11Lil.h:;~'Yl~:IJ tr~:IJ1nn';hwrt\l fl £11\1LL~:;L~:IJ1n~~~ L'Yh~lij:;.yhL~~ fl-JhiL i1:;~1Jm1cl
q

~1fl fl11:IJ~~ L~U,*1U~1 LUm11J11m £J~.J~~\lLn~L~ t11LiluLtlL~fl11~.J Ln~L~i.~,jfl:IJ~lij1n
'U

m1'Yl~~ fl\l Lyj fl~ ~~m1Ltl~ £JULLtl~.J~:lJ1Jl1"lJfl\l~\I~ ~\lLn~
'U

3) ...rm~:;lum1~fl~11 (Communication Skills)

't1n~:;n11~fl~11 VI:lJ1£Jrl\ln11LL~~\lfl11:IJ~~ ~1flLL~mtl~£JU

fl11:IJ1 LL~:;LLU1f111:IJ~~~~n'Ynli'Yl m~1~~f~L~lij1nm1'Yi1nlijn11:IJ~~ln~ ~1£Jm1i\lLn~
'U

n11'Yl~~fl.Jm1el1U~1fl~U ') 6fl\lLL~~\lflfln~1£Jn11'V-l~~1fln11L;j £JULu1tlLL1J1J~-i~LlijULL~:;ii'U 'U

m~~~
q

m1vr~u1L~,rnL~£Juiifl11:IJ~1:IJ11tlLUn11~fl~11 fl11:IJ1 LL~:;
'U

LLU1~ ~'Yl1\11'Ylm ~1~liIfLi1ULih~:IJ1 £Jff1~ '1!tl1:;n11~ rt\l"llfl\ln11i liInlijn11:IJn11L1£JUn11~flU

1'Yl[J1~l~~f'Ylnd:;~iJ fl11:IJ~l:IJ11tll un1d~fl~11Liluflm~n~m:;~~ fl.JtJnsl1 ') Lyj eJliLn~q q

't1n~:; Lun11i~nlijn11:IJn11L1£JUn11~flU1'Yl £J1~1~liIf ~1:IJ11tltJn't1n~:; Lun11~fl ~11L~

~-J~flLtlit'

(1) m1Lfl1~1flm1L;j £JU~tlL~fl\l111'Yl1-J1'Ylm~1~liIf ~eJ1Ulij1nq

~,r\ltffl~:lJvf 111~1 ~'It\ltffl~l\1 ') lij1nm11i11'Yl1't1~,r~1flm1tf1J~u,jfl:IJ~'Yl1-JaUL'YlflfLii:~lli1£J'U 'U

n11:IJfl1J~:lJ1£JL~,rn L1£JULtl~n~l~ufl1'l LL~:;U.1:IJ1Lfl1~1flL;j£JUL~~~u11J1 Li1un11tJn
'U 'U

't1n~:;1un11~fl~11~~1~~rt\l nlijn11:IJit'flllij LiLd~lf1f\l~:; 10 U1-n nflU ~lij:;iin11~flutln~n

L~ n11Lfi1L~fl\l~1eJm1'V-l~'Yl1-J1'Ylm~1~~fLilum11i,jfl:IJ~"li11~1 LL~:;LLU1f111:IJ~~ff1~ru
'U 'U •.•

A 6'.:J&:I
'Yl1\11'Ylm~1~~1'Yl:IJLVI~~~

q

(2) n11 L;j £JU uwn n ~1tl n11Ltl 't1~u:;~m~l ~1 fl n11~m~1q

111fI ~U1:IJ Lulfl n1 ~~,rn L1£JUn~1J:lJ1lij1n't1~U~m~nVl1fl ~n ~1111fI ~U1:IJLL~1L~L;j £JU

11£J\l1U~1tlrl-Jfl11:IJ1fl11:IJ~~1U1J1\1L~fl.J~L~11Jlij1nm1Ltl't1~U~n~1 LL~~:;flf\l L-nu Lrifl'V-l1
q 'U

Ltl"15:IJ~1ui~{LtJ~~ L"lJ1L;j£J1,rm1£JUfl11lij:;~ :IJ11tlL;j£JU1J11£J1£J~1tl L~£J1n 1J~111'V-lLL1~~eJ:IJ
q

vr1Ltll U1J1nm~1U~~{ ~n~m:;ii.~£J"lJfl-J~~{iJ11J1\1"15U~11:IJJ\I~111'V-lfl11:IJLilUfl£1LL~:;
'U

,jfl~~L~U ~ii~ flm1i~ ~111'V-lLL1~~fl:IJ1~n1J~~{iJ1LVIfl1,r U ~1eJLrlflLtl ~n~ln11thu~lh Li£J......
Q..oOg A •... olVOA A cv
un L1£JUfI 11lij:;~1:lJ11tl L"ll£JULL~U111'V-lLL~liI-J"llUliI flUn111J11JliIU1 L~£JLL~::fl1i1J1£J~~n n11

'Y11-J1UlULL~~:;.ffUliI flUL~

(3) n11i~LL~~\I~~\l1U lun1m~,rm1£Ju'Yh lf11\1\11U1'Ylm~1~liIf

~1fllf11\1m1~U ') fl11fh~UliI hXii1U~LLliuflU LyjflililLL~liI\1~~\l1Ul~L'~flll. ') Lu.ffuL1ml.~1mf\l

11\1L1£JUL~"15:IJLL~:;t11L1JULtlL~fl11L:nru1JflfI~ LW15:IJ"15U:IJ1"15:IJ~1£Jhlfl11n fll1n11i~LL~liI\1~~
•.• q q

\l1UL11Un11tl1:;n1 1iI Lum1i 1iILL~liI\1~~\l1Uit''ItnL1rJUlij:;LliILfln1~fl fln LL1J1Jm1i 1iILL~lj)\I~~\llU
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113Jvt~nl1,)~m1Lvia1,x~TU.d~l L1"ilL'lGh~~1r.J~UnL1m.t"il::~a~Tl~Laamhu ~~lTlrumih L~ua, ~

lw~fu~~,hn~ ~~~11~vt~,]f)fnl3J1~r.J~1uLLL'l::r.Jn~1acil~:iu~lulunl1'1l1L~ua~111,x~vt~,
m1U1L~ua~1r.J11"illLLL'l::~L'l~lU

(4) m1~a~11~1m't1~lulL'lfl~1~uL't1~~a3J.yhL~af L1JUaUn1rn,
~"il::,h r.J3JWI~mUmTI11~lUl~ acil~11~L11LLL'l::LLliu~l1't1mm1~ a3J'yhL~af~~dJu1't1m~l ~~f,
LL"llU~'VIi1~~LiJu11milU~Tlru~anl1~~Ul~113Jf1~ LLL'l::~u~Ulm1elU"il::ulluLim1LLuL'l~1U

U Q,I cu cu

"illn~U~Ulm1m LiJu;ftU~lu~11~~11~~~U1::1r.J"1jU U"il"ilUu~~U1::&1~~m nm r.J~1ULL~1LL~, '"

~Li1UU1::nmJ"lla~~a3J~1L~afL,]llui13J~1r.Jihl,x1::1J1Jm1'th~lU~1~ ') l~11Jnl1~~Ul

L']lLi~113JLiJUel~1umimnitu
'lJ

1unl1U1L~ua~lU 't11~1't1r.J1~1~~fal"ilU1L~umiJu11r.J~lU~1U,
nl1L~UmL1J1JUlmUth 'VI1anl1,)~ii.'t111~m1 ~~~ulL~ua~11mh11u~1,]m~a~ 'VI1a

U1::L~UUru'VI1"il~U1::~~fl1TInl1 L~~a~1ia~1"lf~L'l~l~"illnm1~n~1113Jvt~;raf1~L~u LLL'l::~ , , •..
•.•• ••..•• &:11 A Q..oI ••••••

"llm~ua LLu::"lla~um1r.JULnr.J1n1J~L'l~lUuu
Q."I •••• J' ~ tf

1.4.3 fll'il~A113J'i A113J~13Jl·Hl,""~1'"'t11\Jl't'UJ1A'1~Gl'i" ..•

*3,)r.J~~113J~ul"il1unl11~~113J1 ~113J~m1f1~U;ilU 't11~1't1r.J1~1~~f
'lJ 'lJ '"

2 ~lU ~a ~lU~113JL']11"il1U3J1U3J~'VI~nm1 n~ 't1f1~~vtU~lU't11~1't1r.J1~n~~fLLL'l::

't1n~::~')l L1IU~anl1L~1 ::LL~1~'VIlf1113J1't11~1't1r.Jlfl1~~f Lita~"il1n~lU 1,)r.J1UU1::L't1~
'lJ. , •..

at ~ •.•••.•• 0 •.•• a A 6' Q.; at

't1Ln r.J1"lla~n1Jn11~111"il~113J1~113J~13J11f1WU;i1U't11~1't1r.J1f'11~~1 "lla~u nL1r.JU
'lJ '"

::::. ••...• .cI •••• I •••• A" A 6' ••..•• at
"l5U3J1ir.J3J~n~l~au~uW1J11~113J1~113J~lm1f1WU;ilU't11~1't1r.J1~1~~1"lla~um1r.JU

'lJ '"

.ffuiJ1ir.J3J~n~l~au~ua ti1u1::i1J~1f111l~11Jm1LLn1"ll1~m~w1::lU~lU~113JL']11"il1U3J1U3J&1
'lJ

'VI~nm1 n~ 't1f1~~~U~lU't11~1't1r.J1f'11~~f LLL'l::'t1n~::~')lL1Iu~am1L~::LL~1~'VI1~113Ji't11~

1't1r.J1f'11~~f(~nU~L'll 1'dJg~-nr.J1~U,2535) LL~~~11m1,)~m1L1r.JUn11~aU1't1r.J1~1~~f,
ET~lli1J11L'l"il~U1::~~~'VI~n~~1L'Yh~~11 ~~lfum,)r.J~~~~113J~Uh ~"il::~~U 1n11L1r.JU

, , 'lJ 'lJ

nl1~aul,x~a~~~a~n1J1i113J"l51&1"lla~1't1r.J1f'11~~fLvia~~Ul~113J1~alu
'lJ

'I •••••••• ~ •••• 6'1.5 A113J~13Jl'iflL"fll'iAGliU.I1\J3JL "'GUUU:o\J1LA'il::'",

6' 1""1J1Lum LLL'l:mll.:(Bruner, et ai, 1965 : 32) LLL'l::'t111J1(Taba) 'VI'lJ

~113J'VI3J1r.J"lla~n11f1~~ ~a~~ ~a~nu 11 nl1~~ LiJun1::1J1Um1~t,n Un11~11~~113Jf1~

111Jr.Ja~(Concept Formation)~1r.Jm1,)lLLunfl113JLL~n~1~m1,)~mbJLLL'l:nl1ii1'V1U~,
L1r.Jn~a,] a~113J~l~11J LLL'l:L11nn1::1J1um1~1 "lfLLU1f1113J'VIm r.J,]a3JL'l113Jn~nl1~1Uell~a~

'lJ ,

~1r.Jnl1,)lLLUn11r.JL'l::LEir.J~nl1L~a3Jlr.J~f1113Ji3J~uf"lla~;ra~L'l~l~11JLLL'l:Uln~Lnrn'¥i

~1~') lUl.h::r.Jn~'-rl~Elti1~b'VIm:;~3J,
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ni.wJe:rf~ (Guilford, 1967 : 7) li-nl"lu:ll m1~~Lllum1~uv\1",tnm1

t~ £1nl1LLrmLL£1~Tlru.i.nnr~"lleh'l~"~l" G) "'1eJ"lieJTll1:!J~1,,~hi'1lJ LL~1'y'hnl1i LTl11~~L~ eJ"'l,
"limnu 5uLllu",tnnl1"lleJ,,"lieJTll1:!J~1" G) ,xu 11:!J~"nl1lb",tnnl1LU1,nu~rnUnl1m~,
~l"LU~lm~:!J

L~m~~ LL~~ElULeii.'H~eJf(Piget and Inhelder, 1969 : 58) llX'Yl11I"1u~

L~£1lr1lJnl1~~Llil m1~~"':JJ1£1~"nl1n1~'Yh~"~1" G) ~l£1Utytyl nl1~~"lleJ"'4TlTl~ LUll.

n1~lJ1Um1~~Llil m1~~ "':JJ1£1~" m1n1~'Yh~"~1" G) ~l£1Uqjtyl nl1~~"lleJ"'4TlTl~ dju

n1~lJ1Unl11 U 2 tn~ru.~ ~ eJ LUUn1~lJ1Um1U1lJ tTl1"~11" t~ £1nl1~~~"L 11"'1eJ"lieJTll1:!J

.yiL~1lJ~1,,1 iL "lilr1lJU1~~lJnl1rnL~ :!J~ii mi nlJn1~lJ1Unl1U1lJ LU~£1UtTl1" ~11" t~ £J
'lJ

m1U1lJU 1~~lJm1mL~:!J 1lXL"lilr1lJTll1:!J~1,,~1lJ1I.",aj lJTlTlfll ,rm1~~ oyf"~eJ"tn ~ru.~d' 'h:!Jr1U
'11 ,

"'1eJ~tlJnUL vi eJU1lJTll1:!J~~"lleJ-.1~u1iL"lilhi-.1L 1'l:JJ1n.yi~~ ~fl"lleJ"nl1U1lJLU~£JUm1~~,
~"n ~11'rll £1W~UliTI~~"ll eJ"lJTlTl~~ln1~lJlJ'" it" LU~m1~~ an1~~lJ'" it".yi~" nil

, '11 'lJ

LmL'll''' LL~~Tlru.~(Eysenck, et ai, 1972 : 317) eJn-lJl£1il nl1~~LUU

Uijn1£J1"lleJ-.1:!J't~6~\l'rll £11iLL~fl~TlU~l :!Jl1T:lU1lJil L-nlr1lJ~\lTl:!Ji" LL1 ~ ~ eJ:!JLL~~rr,,'rll £J1i
LL~~~TlU~l:!Jl1T:lU1lJilL -nlr1lJ ~\lTl:!J~"LL1~~ eJ:!JLL~~rr\l'rll£11iLL~~~TlULn~Tl11:!J'V'l£J1£Jl:!J

LL~:;~3Jq'Ylt~~1u~~1i-.1'V1:JJ1£J.yi~eJ-.1m1~-.1,xU nl1~~~-.1li1 hJ ~nl1n1:;.yh LL~:;nl1tl~lJlil1.y\~
, , '11

.r , ,
"llUn11Lm

Tl~TlLL~~1~ii.Tl(Krulik and Rudnick, 1993) L~mj-.1nl1~~eJeJmiJu 4 .ffu'11 '11

~eJ nl1~~,fu1~~n (Recall) ~~Lllu-nn~~nl1~~.yiLUU1l11:!J"lfl~dleJlJLllu5~ t uiJ~ LUll.

Tl11:!J~1:!Jl1T:l1um1~~1~~n-nmfl~~1-.1 nl1~~.ffu~U~lU (Basic) LllUTl11:!JL-nlh Tl11:!J1lJ

~~11lJ £1eJ~LiJuu1::1£J"1iu'u,1Ltl1,nU~1~U1~,h1U m1~~.ffu1LTl11~~ (Critical) LiJUTl113J~~

~1 "lf1unl1~11~ L~eJ:!Jt£1\lLL~~U1~Liiutn ~ru.~oyf""':!J~"lleJ"'Yll"LLnuru"'l U1~n eJlJ~1 £1nl1~1•..

nl1L1£1U l' nl11 LTl11~~"lieJ:!J~ L~eJ:!Jt£1,,-neJ:!J~Lvi eJ"'l~l ~ eJlJ~ 5:h'" ~ ~ ~L~ LLfl~nl1~~.ffu
'lJ '11 '11 ,

~11"~11~ (Creative) LUUTl11:!J~~~'1flJsKeJUTl11:!J~~1~~lJdLllU~"U1~~~f~~~"'1eJ
A .J'
~U~Ulm1"llULeJ"

~1u"lleJ"m11lXL"'~~flTl1~Tl LL~~1~ii.Tl:!JeJ"ilLllu~1ULtl~ru"ll eJ"nl1~~
, 'lJ 'lJ •.•

ueJm",iieJ LU~lnm1~~.ffu1~~nL~ i"LL~~"lid~uluLL~ul1ii 3 ~eJL1.Jd'
'lJ
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(Reasonin)

(Creative)
A :.. A 6'

nl':i~~"lJ"1L~11::V\

(Critical)

(Higher-order thinking)

A ~ ~ A
LL~UIUJ3 m1'W~Ul~1111tlll1TH)~lUnl1Tl~ (Krulik, 1993 : 3)'Il

Tl1UTl LLCl::1~UTl an-1JlrJ11nl1~~ Luun1::1J1Unl1~6JT1J 'llt:m Lb~Cl::
'Il 'Il" , ,

-nu~awYiLLtl~-'llULL~U1)l'W5ji.~LUJmnmlwYh~rn LV;w;h "nl11~LV\~~Cl" Luu,hwrhll1
q

:; et I <=It. et .J" A A 6' A l)..I 6' 0 Cl.; .at.

"lJu~au ~-'lLL~~1111Tl~"lJU'WU;)lUm1~~lL~11::V\ LbCl::m1Tl~tl11-'1tl11~LLCl::tllV\11J m1Tl~...

lu1::~1Jtl~ (Higher Order Thinking) Luum1~~~mj.ffulLTl11::~LLCl::~~tlfl~tl11~
'Il 'Il

la~TvhyJaf (O'Daffer, 1990 : 378) i.~~'YI11~u::Lfirnn1Jm11~LV\~~Clq

L"liuL~rnn1J Tl1~TlLLCl::1~U~~a m11~LV\~~ClLuum1~~~L~rnn1Jnl1tlfl-'1V\~nm1 m1tl1t1
'Il 'Il q q

A &::C Q..Io Q..<l 6' A
LLUlTl~'Y1tlllL 'VI~tlll ~ClLLCl::m1'V11Tll111tlll'WUMla~LLU1~~

q

mf'W~tl (Karplus, 1977 : 170 - 177) i.~an-1Jlt1m1~~mh~iiL'VI~~Clq

"lJa~L~n1U 2 im~Hu.::~a .ffutI~lli1m1~1t1~t11id111 LLCl::.ffutI~lli1~1t1Ull1li1111rr~~;i
m1~~m.h~iiL'VI~~ClLL1J1J1t1li1111(Concrete Reasoning Pattern: C)q 'Il

C1 (Classification) tll1111mhLmmLCl::111Jn~1I~~"lJa~l~t1m~tILnrn~q

Tlrntlll1J~"lJa-'l~~L'VI~1~U L"liu 1JanTll111LL~n,jl~"lJa~Tll111LUUn1~LUUL1Jtl"'~1~ t1m1~~Ln~
q

n1::~1~~~3Ttl~LtI~ t1ULLllCl-'lLLCl::ii~1111L"lil1"il~n~rn::~dju~11n::~ltl~f L"liU tlU"lJLUU~~1
q

LL~~~1'Y1n~1'1.3.11"litl,:r"lJrf-'l'VIll~
q q

C2 (Conservation) tl11111f1fi~mh-'liiL'VI~~ClL~a-'ln11aU1nM1~t1m1l1~1q q

"lJa-'ltll1Tl-'l~Lri ahJiim1\tl111L v:l1l 'VI1mmaan LtI L,rU Lrim m.ha an"illnt11 tICl-'lLun1::1Jan

~1-'1m1l1rn"lJa-'lJl"illnt11t1LUTlf-'lLL1nL'Yhn1Jm1l1~1"lJa-'lJl1un1::1Jan~1-'1
•• Q.; Q,..II G...I Q...o Q..; 6' ~ I

C3 (Serial Ordering) tll1111f1"il~aU~1JLLtl~-'lTll111tlll'Wuli"lJa-'ltl-'l~l-'1"l

"illnnl1i-'lLn~ Tlrntl1l1r&iLbCl::L~1I1i1ni1J~(One-to-one Correspondence) 1::'V\';h~~-'I"lJa-'lq 'Il
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~e:hm~3JL"liUi~1"lJU1~L~n~')\lV\l:;nl1L~U"lJfl\l~1 h L11T1'"hi~1~~"lJul~ lvHll ~\lnl1L~U, ~

"lJfl\l~11~il

T111~~flcil\1~L'~"~t:-l~LL1J1JUl3Jli113J(Formal Reasoning Patterns:F),
cv , l.d cv •.•• ..J'

F1 (Theoretical Reasoning) ~13J11rJ~~LL1J\ln~3J'Yl6JJ1J6JJflU3Jln"lJU,
1iVl ~n~11n:;~1 ~~f"li1 tJl unl1,) ~ elU~1JLL~:;nl1~~ fl cil\1~ LVI~ t:-l~i.ll'<iil LtJu~ ll\l fll~ tJ,
~ rn~3JU~~ i\l Ln~ i.~~1 m.h:;~l'Yl iwr ~~\I ~1 L"liU ~1 :JJ11mLtJnu :iin1tJl L~~ 1:;Vlll\1

Oxidation LL~:;Reduction 1~tJ1iVl~nT111flU'rn';'V'4~\I\llUufln~lndiJ\I tJfl3Jf1J,rfl~1J3J~~lU, ~

1~ G)~;r~LLrj\ln1J~ULfl\li.~

F2 (Combinatorial Reasoning) ~1:JJ11rJlin!) mrn~~~11rnl ~m!l-rn:;

"lJfl\l~113J~~~lniJqJVll'iil\1G) L"liU~13J11m,rl1~~m!l-rn:;'Yll\1~U~n113J~LL~~\I~n1!l-rn:;U11nlJ

~n1!l-rn:;u.~\I~\lLL'iiLlfl\l-;)lU1U;1uhi
F3 (Functionally and Proportional Reasoning) lln-1JltJ LL~:;~~113J"lJfl\l

~n 1!l-rn::VIUl ~l U~ n 1!l-rn:;~113Ji3J ~U TIL~\I ~ rn~~1 ~~f L"liU fl n-1JltJii\Ier~11 L11"lJfl\l

nl1LL'V'4in1::~1tJ13JL~n~"lJfl\l Lll1~lULri fl1Jl\1G)LtJui~ Lt1Ut:-lncrun1J11n ~ ~fl\l"lJfl\l J1V1un,
13JL~n~"lJfl\l~11J'U,

F4 (Control of Reasoning) 51~113JL-nlhlu~113J-;)lLlIU~~::flflT1LL1J1J

'Yl~~fl\l 1~ tJnl11 inl1~11J~3Ji1 LLlh~u G)ufln~lni1LLlh~~fl\lnl1'Yl~ ~fl1JL'Ylliu L"liu

T111EH1T1LL1J1JT111'Yl~~E1\1Lvie)'Yl~LlEl1J-nm-n~~1\11uF3

Fs (Probability and Correation Reasoning) ~13Jl1rJ~~113J~ln

nl1i\l Ln ~ ~ 1 LLU1~UG) ~\I LL~~\It:-l~~Llli.~ ~1 ~Vl1\1Ll' LL'ii~ ~113JLU'V'41:;i1 LLU1~51
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~111>'11 m1Lmtl'UL fi t1'Um1~~ Elcil>'1ijL~~ (:.JL'!"l.IEl>'lL~n1u..ffu.u1i'U1im1~1tI1U1f1111LLL'!::.ffU., ~ ~

uij'U1im1~1 t1U.l111f1111

off U.Uij'U1im1~1 t1~U1f1111

1. ~El>'llim1fll-1~-1~lnnl1n1::'t1l~"trlt1"~>'I
Q; Q; ••••••
nW;Jln1 ~{l LLL'!::1l1n"rn~1I'U~, ,
~i-1Ln~L~

2. ~1Il1{l1~L~~(:.JL'!~111C1- C3 LL~hl,
~m1{l1~L~~(:.JL'!m1l F1 - Fs,

3. lu.m1ull~m1~~>'ItI1n ~El>'lm1~lLLu.::Ul

~ Liju.,h ~'U.ffu.

4. iln l~l i"1111~~"l.IEl>'l~U.LEl-11~"1111~~L~u.~

L~LL'\.iU.ElU.li,] El~U~L'!l t1U1::L~U.~1El'Ul>'1"f>'l,

,yu.UD~m1~1 t1U.l111f1111

1. ~lm1{l1~L~~(:.JL'!L~t11n'U"1111~~11'UtlEl~,
iL<' "" 6" Q.'A,

"1111~1IWU.1f "rn~1I'U~'Yll-1U.l111f1111,
,]m .yj~ll'i>'lLLL'!::mrli~1~t11iitytmirnLL 'Ylu.

"1111~~

2. ~m1{l1~L~~(:.JL'!~111F1 - Fs l~~WEl '),
n'U C1- C3

3. ~11111{l11-1LL(:.JU.L~ElUD'U1inl11~"1El'U"~1I
0'"

dI: Q.<I.I 6"od Q..<o\1 •.•{l-11~{lu1::~-1"'Yl~>'ILl,
4. ij"ll1J'~' "1111L,]1l1lLLL'!::li"1111~~W1l11rnl~

~1 t1~'\.l,LEl-1~111l~El'U'Yl'U'Yl1U.L~ Ell~Ln~

"1111L~mj'u.lu.(:.JL'!~u~>'Ili,]El1lL'!~1>'1') d'Ju., ~

11mn u....

"j

'Ylm : Karplus. Robert. (1977) "Science Teaching and the Development of Reasoning",

Journal of Research in Science Teaching. 14 (2) : 169 - 175

u.Eln1l1ntt iu.~ (Sund, 1976 : 48 - 58) l~LL~~-1"1111~~L~u.li~>'Ittl1

L~n~ijEl1 t1til-1L,]lffl t1iu. "1111iinitn~~ ,,1111L,]1h"l.lEl>'lL~nl t1tt 1l::iiil~u.lnl1L,]1 ff"1111, ~, ~ ~

LUu.m~ nJ111n;1u. L~tILll ~ L1t1ntmirn::.ffu. W~u.lm1'Yll-1 ~~ifrurulnl1L1t1u.1"l.1El>'lL~nlt1tt
CIJ QI Q,lQl \I

rh.ffu.~ij LLu.1~ ~UD~nl1LL'U'UU.l111f1111(Formal Opreration) ~1-1n'U'lh-11tIEll~U1::1Il m

11-15 iJ 1l1nnl1~mil~u."ili,)t1"l.1El>'lL~tILll~ W'Ul11ULL'U'Unl1n1::'t1l~LUU.L~~LUU.(:.JL'!~ ,
"l.IEl-1L~nLriElL,]l Ltl £Jil"LUU.1::'U'ULLL'!::1in1::'U1u.m1El til>'1~t'Ui'U'l1'Elu.Li1l"l.ltI1 t11>'l1l1ni-1~ LUU.~

U.l111f1111(Concrete Objects) 1~t1U1LL'\.l,1~~~LUu.U1::~'Um1mL~1I"1111~~~LUU.U.l111f1111

m LUU.,]El1lL'!U1::nEl'U"1111~~mn;1u.1l1nW~u.lm1~1u."1111~~~-1n~11 't1l1~L~n 1u.l£Jtt~

~m1m(:.J.:atyn'Uifty~11u.~ULL'U'U~1>'1') 1~t11im1m::'t1l~Luu.L~~(:.JL'!(Logical Operation) L~
Q...r .Q, 1.:l1

1.5.2 'WGM'Wl1n1'i't11\1n1'iA\;itltl1\13JLM!;)Na •

n1::'U1u.nl1~~ Elcil-1ii L~~(:.JL'!Eltil wffu.W~u.lnl1'Yll>'1~~ifrurul"l.1 El>'IL~n
" •• QlU

~L-nlLtnl1U1imlm1~~~u.~ltl1U1f1111 (Concrete Operational Stage) LU'\.l,';I~Li1l~u."l.IEl>'l~ ~ ~ ,
n1::'U1u.m1~~~i'Ui'Elu. ~>'Ithlu£tm1~~~iiL~~(:.JL'!Li>'l~11n (Logical Thinking) ~>'I~'Ylfi~ ,
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(Deutsche) hI n ~ld 'J1 n11~~"ll ehH ~n"':~ flEHuu~ rHJ hJ 11.1 ii n11L 1Jrl£.IULLU~\I fl ci1\I

n1::-nu iu "'lnnl1~~ flcil\1ii L~~ ~~ t~ tILLli"'1\1LL~dL~mnm1f1~~ flcil\1iiL~~~~ "~'Yln1:i1J
q q q

L~tJ\lLL~llL~n~t~nlliim~~~~\Ifl'"h (L~flUh 'Ylfl\l~11~, 2531: 38 - 40 ell \1';)1n
q 'IJ

Donalson, 1983 : 231 - 256)

1unl1~m~nnl1~~ flcil\1ii L~~~~ ~d1ii~dl3J L-i11 h'YlqMljvr~U lnl1
••.•••.•.••.• .J'

'Yl1\1n11~~"llfl\lL'VWL"'~LL~::1J1LUfl1 ~\lU
'IJ

L~tJL"'~"~LLtl\l~li1J.ffU"llfl\l~~U1m1'Yll\1~~iJrunn flflmuu 4 ,Tu i\ltt., '"

1. ,Tu1J1::~1'Yl11JfLL~::n11L~~flU"~d (Sensori-Motor Stage) ,TWdL~3J'IJ

ck\lLL~LL1ndi~",u~\I 2 tJ y.jn~n113J"llfl\lL~nltJd;]uflcin1Jn11L~~flU" ~dLiJUGfdu1 ~ nJ L"15U
., 'IJ .,

n11L"lJ1~11 nl1L~~flUl~1 m13Jfl\l nl1~~ 1u1tJdL~mL~~\laam~a1~Li~ul1ii~~iJruru1
'IJ '" '"

~1£mTmd:;rh L~mnmdflLLniJru'Vl1hr LL~11hl~13J1dflan-1J1£Jhr~1mhy.j~ L~n';):;~a-1ii
., 'IJ

tan1 ~~",::u::'Yl::n1J~\ILLd~ ~a 3J~dtJ~ULfl\l~\I~ flll LiJU~\I,j1 dJU~l~ 11Jn11vr~u 1~~iJ t1Jt1J1

LL~::~113J~~1wffud~dl3J~~ ~113JL-ihh"lla\lL~nnT"mUlflcil\11d~L11 L"15U~lm1f1U1::~lU

1::~ 11 \In ~13JLita ii a LL~::~1 £J~1 L~ n 1£.1d3Tn rh a:: hsi1 6) nutl a £.I') LiJ un11L ~ £.lULL1J1J

y.j£J1£J13JLLniJqJ~11~£JnTHU~m1.1TIn11~l>'16)L~a 1~1~i\l~~a\lm1 LL~n';)nd13Jnl1~~"lJa\l

L~n1 £Jd Gf1U1'VInJ 5-1~-1a £1LUy.jl::~\I~~3J11f1~3Jir~1~L'Yh~ u
., 'IJ

2. ,ruUD~m1~~ (Preoperational -Stage) ,rudL~3Jck\lLL~2-7 tJ ~\lLLtl\l

aamiJu 2 ,Tu£1a£J~a

2.1 ,TuriauLn~~>'InU (Preconceptual Thought) LiJU,ruvr~u1n11

"lla>'lL~nfl1tJ2-4 tJLiJU"151\1~L~m~3Jiim~~~L~tJ11tJ\I~\lnuLL~::nu LL~m~~~"lla\lL~n1tJit1~ii
q q q

"lJa1JL"lJ~Ly.j11::L~nrr\l~\I~~~ULa\lLiJUl'lu£fn~l\1 ~a na~113J~~~ULa>'lLiJu 1~ nJ LL~::3Ja\l
'IJ .,

"~L':; UL~ ~ ~ ~~U~U~113J~~ LL~::L~~ ~~"lJa\l L~nl £.Id ~\I,,~~ a tJfln ~ a\l~13J~113J,;)1\13Jlnun
q q 'IJ

uan,;)lnd~113JL']lh~ a~-1~l\161 5-1a £11u d::~1Jd5a-1~u L"15UL,]lh11 L~n'VIW\l~a-1~U~>'I
) 'IJ '"

L~ii aunu ",::ii'Ylna ci1\1L~ii aunu ~3J~ LL~~\ll1f1113J~~111J£.Ia~"llfl>'lL~nltJit)~vr~Ul L~3J~
q

2.2 ,Tum1~~LL1J1Jrulm~rt>'l1 "ma1La\ll~tJhjhh~~~~ (Intutive'" 'IJ q

Thought) LiJU,ruvr~ulm1"1Ja\lL~nfl1~ 4-7 iJ .ffud'L~n"'::Ln~f1113J~~111JtJa~L~tJ1n1J~\I~l\16)

1a1J~d~;1u 1,)'mLtJnU1::Lll'YlLL~d,rniUGflU"ll a\ll ~f1 L"1Ilh~113J~3J1 tJ"lla\l,jlU lUL~"llL~3Jii
'IJ 'IJ q

vr~u1m1L~£Jln1Jm1aU1nM LL~l~"1T~un~m1mLniJru~lLUy.j1:;~U11~ 1~£Jl~~~L~1£J3J
q .,

~1\1~U111ri au 1,)'ml.1f1113J1lU~\I~rt\llUarr1Jl£J~1mLniJru~1~u LL~::~3J11f1'\.i,lL~~ ~~rt161cu 'lI tU q J

lU3J1~1uLLniJru'VI11~£JhI1L~11:;~ a £11\1i'hl1UL~£Jriall. m1~~'VI1L'VI~~~"lJa\l L~n5\1;fua £1n1J
q Q,I q ClJ

.Q. AQ.oO .., ~ 0,., Q..I

~\I'Yl11J1'V11a~3J~~,;)lnll1£JUan
'IJ

3. ,ruUD1J'1im1~~~U~lU~U1)113J (Concrete Operation Stage) -nuil.

L~3J,;)lna1tJ 7-11 iJ vr~u1nl1'Yll\1~lu~~iJrurul LL~:;~dl3J~~"lla\lL~n1tJd~13Jl1f1~11\1
q '" .,
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nl) Lnrn't1LL~::~,Hn rnG}')1UnldLLU\!~\!LLl~ ~mJElE1mUWVI:lJl~~ ~L~ L~nl rJ'd'l;{l:lJldf1~';l::L"Illh

L~~ 1,rmL1iiJru~1 ~\!~1\!61~LuudtlJidd:lJL~ l;{lmdm"Ill1';lL~E1\!flll:lJ~h'l~l"11E1\!~\!~1\!61l~rJ~q '11 '" J '11 J

L~nL,]l 11111"11El\!LLij\!~1E1"11El\!L~ ~1~l'U,1U~rt\! LL3J11';l::LtI~rJUdtl11\!Ltlii rT\lfI\I~Jlmrn~1E1
'11

m:lJl~dL rh L~:lJl;{l:lJldrIL"Illhfll1:lJ i:lJ~ufi"1lEl\lLtlUrJEIrJ LtlU dl:lJ rrm~rn::L~U"1IEl\IL~nl rJd

~ El fll1:lJ l;{1:lJldf11unl d~ ~ ~ElrJn rr1JUEln';ll n flll:lJ l;{1:lJldf11Unld~l"11 El\IL~n 1W.rll\1d

tld::~'Yln-ll1'V'l:lJln;tu l;{l:lJldf1,r~n~ :lJ~1E1,r~mdL~ElrJl\1l;{:lJ1Jdrnl;{l:lJldf1l;{U'YlUln1J1JfIfI~mu
q '11 •

LL~::L']1111f111:lJ~~"1IE1\1f1U~UL~~

4. .ffutI~1J1imd~~~lrJU1:lJJidd:lJ (Formal Operational Stage) .ffud

L~:lJ';l1nEl1rJ11-15 111wffud~~U1md'Yl1\1l;{~iJruru1LL~::fll1:lJ~~"1IEI\lL~nlrJdLuu.ffUl;{~rJEI~
q U W q

~El L~nLUl r.JdL~:lJ~~LL1J1J~1~rufll1:lJ~~LL1J1JL~ni'Ul;{~~\IL~nl;{1mdf1~~~lm~ ~~uElmwt'tEl
'\I QI ••••

LU';lln-nEl:lJ~~ ii mJ l;{1:lJ1df1~~LL1J1J,rn1m.n~1l;{91fl;{1:lJ1df1~\ll;{:lJ:lJ~;jlULL~::'Yln'M1'iLLfl::L~ U'\I '\I ~ GI ~

11f111:lJLUU';l1\1~L~ U ~1 rJmTI1J1~i.ll~nfLrhn1Jml:lJ~~n1J~\I~ fl1';lLUll.LtlL~ L~nl r.Jdii
'11 '"

f111:lJ~~UElm~ '"ElLun11 ~\lih';lU U l;{U11l~';)::ril\1'YlqH1'iLfir.Jln1J'Yln~\I'YlnElrJl\1 LL~::iiflll:lJq ~ q q

'V'lEl11l~~~~';lldrn1Lfimn1J~\!~L1i~~1~U~1E1~\I~LUUU1:lJJidd:lJ('V'lddrn "15.L';lU~~, 2538 :

87 - 91)

•..

4. -numd~~LL1J1JL~~~~
q

L-n\lUl:lJJidd:lJ(11 iJ ;tuLU)

•..

3. -numd~~LL1J1Jm~~~
q

(7-11 iJ ;tuLU)

•..

2. -numd~91LL1Jm~~~~
q

L-n\!Ul:lJJidd:lJ(11 11;tuLtI)

1. .ffumd11J1~1r.JUd::l;{1'Yli:lJ~l;{
'11

LLfl::mdLfI~E1UL~1 (0-2 11;tuLtI)

1.5.3 LL'",1'Y11\11"n1'itf\lL"~3Jn1'iA(;\mh\l3jL'MGlt:.lft•

mdl;{E1ULi~L1[miirrn'M::md~91ElrJl\!ii L~91~fl ,rnnld~n'Ml L~'V'lr.J1m:lJ
'11 q

ih~u~rrn'M::md~~ L~Ull';ijl LUU Lbfl::LUU~U;j1WlJE1\!nld~91ElrJl\1iiL~ 91~~11 f1ld~~m~rn::~ .
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L"lf'itL1LL~~hhtlLLlJlJnl11Jnfl£h-:lL1~-:I'Yh1i ~L1£1'itLn~l1m~~,f'itL~£1lnlJl1m~~nl1~~mh-:lii~ ~

L,..,~~~d ~vmll'it "illTWtI LL~:1Tl~LLll'it(Lipman Jacobs and Coleman) hlih,..,'it~l1m~~,
m1~~ flcil-:1iiL""~~~~~ fl-:ltl~n~-:lliLn~;j'itnlJ~L1£1'it1'it1~~lJll""li'Ylmsr£1l1~-:ld, ~ ~

•... " '" dtl " •... 1 "1. 'Yln'M~nl1~11-:1Tll11lTl~1llJ£1fl~'1f-:l1~nfllJ~l£1'Yln'M~'itnl1Tl'it,..,1

m1i~n~1l m1i~tl1~Lll'Yl m11iThitmll m1i~L1£1-:I~1~lJm11iLnrn6f1£1nilflcil-:1 LL~~
q

2. 't1n'M~1'itnl1~fl-:1Tll1mim~''itrrtl1~nfllJ~1 £1l1n'M::1'itnl11l1LmnTll11l

L,..,iifl 'itTll11lLL~n<iil-:11~£1nl11i,.., srnnl1'Yll-:1~11n~i'Yl£11 LL~~,rflll~tl1~n fllJ~l £1l1n'M~
'11

1'itm1~"ill1rnl LL~~~fl-:11~lJlJTll11lim~''itrr

3. l1n'M~1'itm11iLwi~~~"illnn!lLnrn6f1<iil-:1') L"lf'itTll11l"il1-:1~1:uitm:u
4. l1n'M~1'itnl1~1t1erl-:1~-:Iflcil-:1LiJ'itLLlJlJLL~'ityf-:lLiJ'itnl1~1t1"illm~fl'itL"ll

q q

~~fl~"il'it~1t1flcil-:1L3JiiLLlJlJLL~'it
q

5.l1n'M~1'itm1ml-:1L""~""~l£1')'Yll-:11~£1m1~"ill1rnl""~l£1ij~""1fl~"ill1rnl

6. 'Yin'M~1'itm1~fl-:1Tll1:UL,rlhi L~[nnlJTll1:U~~L~'itLL~~n1alJ'Ylrj'M'lj

7. l1n'M~1'itm1~fl-:1,..,srnm1L.:a-:lm~LL~~L.:a-:l~~L~LLfil1n'M~1'itnl1~fl-:1
q

~lfllll m 11iL,..,~~~ m1~fl-:1,rfl~n~-:lLrlfl-:l~'itLL~~m1""lTll1:ui:u~'itf1~w;il-:1~-:I<iil-:1') Lvjflq

'\-'bLtIGftJfl£1~
'11 q

8. l1n'M~1'itm1ml-:1'YlrjMlj

Tll1:U~1:Ul1fl ~1 'itnl 1~ ~ fl cil-:1iiL,..,~ ~~~1:Ul1fl ~-:IL~1:UL~til i~
q

tl1~~lJnl1urnl1L1rJ'itf""1flin-m1~fl'it flcil-:1L""1l1~~1l ii,rn~n'Ml"" ~1rJ'Yh'itl~ ~fl-:11t1LLlJlJ
~ '11

,..,1flltl1LLn1:unl1~fl'it1~£1ii'YlnM~nl1~~mh-:liiL,..,~~~ 1Jl-:1'YlnM~LiJ'itdJl"":Ul£1"lla-:lnl1~fl'it
q

~n:U1t1LLlJlJ,f'it')~-:IitTlLTlflfi'it (Nickerson) l~~1t11t1LLlJlJm1~fl'itLvja~-:lL~11l11nM~m1~~
'11 q ~

mh-:lii m~ ~~~ LiJ'itaci1'itU"il"ilu'itaamiJ'it 5 n~:u ~l'it 1,..,nhU'itl1n'M~~'it;)1'itTll1:U~1:Ul1fl
Cl '\I q '" III ...,

~1'itnl1 liL ,..,~~~~fl Tll1:U~1:Ul1fll'itnl1i~tl1~Lll'Yl nl1i~L1£1-:I,hi1J nl1Ltl1£1lJLfi £1lJ
q

nl1L1rJlJL1rJ-:ILL~~nl1~1t1Bl-:1~-:I11rJ~~La£1~nl1i~nl1~a'itLL<ii~~n~ :U~-:ld(~:UL"il~'"q q

Llmnl1m, 2530 : 20 ell-:1"illnNickerson, 1984 : 29 - 35)

1. n~:ult11LLn1:U~Lit'it1'itLL'itl'Yll-:1n1~1Jl'itm1~~(Cognitive Processq

Approches) n~:uU,rfl~n~-:IL111 Tll1:U~:IJ11fl1'itm1~~~ 'it;j'itmJnlJn1~lJl'itnl1~~~U;)1'itq ~ D

1Jl-:11h::m1L"lfUnl1Lm£1lJLfi£1lJm1i~~1~lJ m1~lLmntl1~Ll1'Ylnl1ell-:1~-:lLL~~m1'Y11Ul£1

:::..l' ofl '" • :'1 ..I 0 "tItI 6"tI 0 •••• ""n1::lJ1Um1"llWY'lU;)lULuUm1Tl~flm-:lLuU1~1JlJL""~~~'1f-:lUlL 1~£1nlil1~"illlU L~
D q q

2. mi:u1tl1LLn1:U~L'lXulULLU1£1'Yl1if'll~~fnl1~~ 1tl1LLn1:uU3J-:ILitu
q q q

L~rJlnlJn ~in-~\b:Ul1-n 'itnl1LLnunml ~-:ILiJULL'itl'Yll-:1'\-t1LtI ~dJl"":Ul £1~L;flrh iilflnl ~v ~
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U1:fflJ t:-J~Ltll11l ff\l lu1lln11Jd'3Tnvm 1U\llUl,j' rJ~l'u.~~l'Yl rJ1~l~ rJ1rllJnl1~~ 1~mu vn:
'IJ

1u~lum1llniJqJ'VI1V\1al U\llUl,j' rJ~l~ mrllJl "151fiJqJqJ1U1:~M§(Artificial Intelligence)

3. mi:JJhJ1bln1:JJ~l'l!ulUbl'U.1'Yll\1b~mrllJm1WilIUlm1 "lIa\lnl1~lillill1J
q

•••• '" 6" 1.I .r '" .r •...'YlnM:"lIa\lbVWlll~ (Formal Thing or Stage Development) u1lln11JUff11\1"l1U~11Jbl'U.1'Yl~U:

1l1nm1~~buvn:~lU ll~:inMrn:;~dJU1U1i111J 1~ffl1J11n~lill Ull'U.1n11\1 ll~:~lill ui\l~ dJU
'IJ

Ul1J1i111JL~~\ldJU wilIulm11 u1:~lJm11 il 'VI~t:-J~l:a\l~11n:l'Yl m L~
q

4. n~1Jlu1bln11J~l ,;rUllU1'Yll\1"l1a\lm11inlMlbl~:iqJinMrn (Language

and Symbol Maniqulation) lU1lln11Jd'ii~111Jb1iail nl1liirJu~iith:i'Yln-nl'vnfu dJU

nlln11:JJ~ii lLlJlJlbt:-JU~")llUU ~ ffl1Jl1n 1unl1LLfflil\l~111J~~ a an1Jl1 ~ilillllU lL~:ii~111J

~ m ita \I ~\I inMrn:~\lmh1'd''')llUU~ a\liinl111\1llt:-JU ~~ alilllUnl'V1UlilLl'U.1'Yll\1tl~lJ·1h~ a

\bLtlffdJl'V11J1rJllil rJiim1lbU\I aamUUff1U ') 'VI1muwffu~au~~m ita \I ~\llUUnl1tJm1nM:'IJ

nl1~lil acil\1iiL'V\~t:-J~~lUm1i\l L~11:r{i a~11:JJt~ rJlinl1b ii rJuluuiTInl1bLfflil\l~11 :JJ~lil
q

aan1Jl LUUl~~a\l!i am1WilIUl

, t ..lA .•• '" .r A ••• t ..I5. n~1J tl1Lbn1:JJ'YlrJlilnl1~lilltluLUa'VIlff11::"lIa\ln11~n 'VI1a tl1Lln1:JJ'Yl
q

1ilL U1'Yll\1"l1a\lm1~~ L~rJ1nlJm1~~ "li1rJ1~al1rJUff11J11nWilIUln1:lJ1Unl1~lil"ll a\l~ul ~~
'IJ

;tu lV.J11:a b1rJull::i'ii\l i\l~ lUU~111J~~"lIa\l ~Ula\l i'il ~Ul a\lnl i\l~ lila::11 bl~::~a\l nl1i'
'IJ 'IJ 'IJ 'IJ

a:L 1 elUlUULbU1'Yll\1~"li1rJ1~ al1rJUffl 1J11n~llJ~:JJbb~:lil111lffalJnl1~lil"ll a\lliluba\ll U"lIrn:~
'IJ q

'Yhnl1~liln~1Jd3J\I~WilIUlnl1~lil"ll a\l aL1rJul~ii\liilil ff\l ff~ lill:JJin rJnlV.J~aL1rJuii acitlil rJ1~
q q 'IJ 'IJ q 'IJ 'IJ

ab1£J'U.L~'Yhnl111\1 LLt:-Junl1~lilbUWffUlilau L~ aLUUn1alJ 1unl1lil111l ffalJillil'\ua\l:un ii
'IJ

ia~lilV.J~l~ 1wffu~aullil

n~1JtU1lln11JtJn 5 n~:JJd'l 'Yh~,j'lilm1ffauluh\ll1rJUffl1Jl1n.,)lLl'U.n L~
q q

L1JU2 inMrn:; fia (ff1JLlllilU L1mm1ut, 2530 : 24)

1. l Uut U1lln 1:JJLUV.Jl:'Yll\1 ~\I LUUt 1..11Lbn11Jnl1ffau 't1n M::nl1~ lil

tlil rJLU'V'n::L~LLfln~:JJttl1Lln1:JJ~1in1::lJ1Um1~lil bLUl'Yll\1
q

2. lUUtU1lln11J~ lff11Jffi'l\1't1nM:m1~lil tlil rJliL da'VI11"1511U'VIin ff~1
'IJ

un~ luuial unl1~~ulnl1~~ L~llri n~1Jlu1lln11J~ l ,;rul Ull U1 rJ'Yl1i~lff~fnl1~lil n~ 1J
q q q

tU1lln11J~ l,;rul Ull U1'Yll\1l~mrllJW~Ulm1"l1 a\lnl1~lil~11J't1nM:"lI a\lL~ rJLlli n~1Jlu1lln11J
q

~L,;rul Ull U1'Yll\1nl11inlMlbl~::iruinMm LL~:n~1JtU1lln11J~lill U1'Yll\1"l1a\lnl1~lilL~rJ1nlJv q

m1~lil

ff1tlil LbU1~lilll~~:n~:JJ3J\lL,;rul ~aL1rJulnlil...rnM:nl1~lil acil\1ii l 'VI~t:-J~
q q q 'IJ q

'Ylnn~:JJb~ tJ\IbL~l"liiTIm1LL~::'t1nM::m1~lillJl\1't1nM::Lbliln~l\1n'\.l,·
q q
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'I '" '''' 5'" If1.5.4 ~113J~13JT'HlL,"nT)~(;ltJU1\13JL\'IGUHUD\l1L~"il:;\'I•

~qj~ 'ntrMLjrJ1 (2539 : 2) m1fH)U~".n!liiL'VI~t-JfHUU11n~lU"llel.J~.J~

1J~~rln1::.yhihm11!1'YlnTl';m11!1~Ln~r;nn~ll!1~~"iI::lh::n el1J~lrJL'VI~t-Jrl1Jl.Jlh::m1 'Yln~.J~
q q q q

1J~~rln1::.yhLUut-Jrl"illnm1~11J"iIlnn1::1J1Um1"llel.JL'VI~t-Jrl(Reasoning - Process) u::tfuq q •

nl1~~u l-nnM::nl11 i'L 'VI~t-Jrl~el.JLuudJl'V1m rJLL1n"llel.J~1'Yln~Ulu 'Ylni el.JL1rJU~1~el.J1i'
q 'Uq q 'U

Lelnl ~'Yln~nlunl1rnl WffUL1ml. lunl1~,;r1J~U unl11 i'L 'VI~t-Jrl"lleh'!~L1fJU m1LLnu tu'VI1
q Cl q,.. QI

1WffUL1rJu{ielLUUn"iln11!1 LLrl::LUULTl~el.J!iel~~iL~~~.J,hrJ1i ~L1rJUi.~~~ul~ll!1 ~l !Il1n
'U

~lUL 'VI~ t-Jrl ~.Jnl1 LLnu tu 'VI1 LLrl::wn!l ~l !Il1n~lUL 'VI~ t-Jrl LtJU-nn M::L:n·m1::1J1Unl1
q ~ q

(Process Skills) LLrl::m1~~hI ell"i1Ln~;ru i.ffi~ rJ1J1l~"iIln~.J~~el-:J~~ nl1tJnnl11 i'L 'VI~ t-Jrlq

~ el-:Jnmt1i.1Jli'n1J ~nlunl1nrLU 'Vn::~~-:J~L1rJU~12Jl1m~el2JLfJ-:Ji.~L"liUL~fJln1Ji. 'niL 1 elf
'U 'U

(Schiever, 1991 : 138) ~n~11il ~112J~~LtJU~-:J~L1rJull~LLrl::~2Jl1n~~Ulnl1L1rJull1J'U 'U

i.~ L~mtl~ Lelnl~li~L1rJu i.~i'nl11Jn1J1::~1Jm1rn'Unl1'V11~h~el1J~1 rJ~ULel-:J(Heuristic
'U

Thinking) ~~Ul-nnM::"1Jli'LLnUqj'VIl LLi.'l::1i''VI1L'VIlilt-Ji.'l~-;jlLtJulwni~1J1::,hlu m1~~'Ll.l

~112J~12Jl1n~lUnl1~~LtJU2J LU2J~"llel-:Junm1~m~1"llel-:Ji.'YlrJ LLrl::~h-:J1J1::L'Yl~1i~ll2J~ul"i1

mn nl1~nMliim~el-:JL~mn1Jn1::1J1Um1~~ ~.JLUUL~el-:J~-;jlLtJumh-:Jr)-:JYl-:J~1J1::L1~1::~

(2539 : 1 - 50) n~11il m1~elU~~Ul~ll2J~m1n~lum1~~Luum1~WY'l1J'Yll-:Jm1~nMl

~r)-:Jl'V1nJ1U'Yl~111'IY~21 L'V'l1l::LtJunl1~~ul~L1rJul~~~ ~~iL~11::,{ ~-:JL~1l::,{ finli'
~ 'U 'U

L'VI~t-Ji.'llunl1~~LtJu LLnutu'VI11~~1fJ~uLel~lu1::1J1Jn~2JL'V'l11::lunl11J11JYll1u~i~ ~LifJU
•• III q 'U

~el-:J'V'l1Jn1J~112JL1J~fJULL1Jrl-:J"llEl-:J~-:J~2J~-:JLL1~~el2JL'Yl~LUtrl m~l-:J') L-nl2Jl L~ rJl-nEl-:Jmnm rJ

~~~ ~L1rJUi.~11Jnl1ti1 rJ'YlEl~"iIln~1tfu el1"i1LtJ'Ll.~~~~1'V1tr\lli'm1hl1~LL~m1L1rJ'Ll.~~~Ul
'U 'U

~11!1 tll2Jl1n lunl1~~ LUU~-:J~~~Yll ~LifJ'Ll.i.1J fl EliTI~~ n1::1J1Unl1~~ n1::1J1Unl1
'U

LL~1-:J'VI1~112Jf~-:J~rn~2JUiL'VI~li!ni.'ll mtJutrn'IYrn::U~fJ "llel-:J~L1rJUtbi.1J~nl1~~Ul~ULe)\1
'U q 'U 'U

LLi.'l::~~Tl2J1J1::L'Yl~'nl~~ a1t!



Focus

,
•.. "''''

"1IElll~'Ylll
'lI

3. 't'11f1111l

n1::liil\1h~'rlu
•...

f1rn~nMrn::
1
.....

Gflfl ru"1l El\I.,

"" .-
m11bfl11::~

Analyze

1.i~1::UU"1jElll~
'lI

2. ~llbumjElll~
'lI

b~1l1::~1l

4. ml\1f1111l

b~ElllttJ\I

5. bb~~\I,rElll~
'lI

6. m~b~l

57

Resolve

•..
"1IEl~El1J

2. 1::mh~El1J1

Validate

3. Verbalize

Process

'1.~1~1El\l

Reflect

•..•..
"11Elfl'\..LWU

3. "t1'1.tllinu

....
ElU

4. ~~11rnl
...

'Yll...:Jb~Eln
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'" ....
'Yll.,'JLG'lElnG'll~U".,'J"~•••..

6. LaEln'Y11.,'JLaElnYi~Hi,,~•

I. tJ'Yl1i1lin1di1~ (ThinkinQ StrateQies) ~::d13JU~U1in1d.y]'l1Uiel'u.•

n1dUnUqJVll n1d~~~'U,h

9. Recognizing Logical Inconsistencies in Line of

Reasoning

10. rllV1'Ulilfl113J Lm1.,'J"lJeJ.,'Jn1de11.,'JLVllilf.JG'lVl~eJ,)Ele11.,'J•

VI~mVllilf.JG'l•

3. rllV1'U~fI113JLLli'U~1"lJeJ.,'J,)mhm3J

o t A .4 I ••••
4. n1V1'U~fI113J'U1L "ll"EltlEl"lJeJ.,'JLLVIG'l.,'J"lJEl3JG'l

••

5. d::UfI113Jrlln13J"lJeJ-:I,) mi'1.,'JVI~eJn1de11.,'JLVllilf.JG'l• •

nld"f1.,'Jfl113J~~d1UtJeJ~

(Concoptualization)

1. d::U~1 eJcil.,'J•

2. d::u~n~nL::ff1fi'ru· ~

3. -;11LL'Un~n~nL::ff1fi'ty
t.I Q..o cv 6"

4. "dl.,'JfI113J"3J'I"j'U1i

d::w:il.,'JflnL~n~nL::
•

5. d::U~1 eJcil.,'JLLG'l::tlihi•

~1eJcil.,'JL -W3JL~3J

6.U~Ufl113Ji1~d1UtJeJ~

LLG'l::1f1d.,'Jrll.,'J"lJ El.,'JfI tII.~ n'l!-nL::,
III .11mf::n1dUd::mG'l,) eJ3JG'l

••

8. n1dUd::Lij'U

9. n1dHL'VIlilf.JG'l(n1de11.,'JL'VIlilf.JG'l)••

9.1 eJU3J1'U (Inductive)•

9.2 eJ't3J1'U (Deductive)

9.3 nl'Hl1.lm (Analogies),

(Information Processing Skills)

.:"1 .IA ••••••• ::'.k dLU'ULJ!IUliln1d"lJ'U 'I"j'Ui1'U 'Yl~~

"lJEl.,'Jn1di1~LL~ G'l::l1n'l!-::';J::~ eJ'U

,)1.,'J~1 tJtlii'U&JfeJ 'U1mu"lJ eJ.,'J1~
••

n1d l1mf::L'VI~Td'~::tlnHoil
••

l'UduLLuu~~l.,'Jnu L~eJ
••

o ~ 6"d
fl113J"1 Ld~"lJ eJ.,'JtJ'Yl1im "lild'Yl•
.at cv •..• I f;' Q..O.:!I

'Yl'llU'lleJ'Un111111"lild 1 d::~U flEl

.•• "I'"1. n1dd::G'lnb~

2. nldLLUG'lfl113JVl3JltJ

3. n1d~fl113J

4. n1d"lJtJltJfl113J

5. n1d'\.i.1tu1"1i

6. n1d1Lfld1::~ (LmtJULiirJu

fl113Jlild.,'Jrl'U,)13J -;11Lmn ~l~U)
••• <;'

7. n1d ".,'JLfld1::VI

4. i~a'U~U'Y11.,'JLaEln

5. -w';Jldnl.1i~~lLLVlti.,'J

(Decision Making)

1. l4.tJ13J LiJ1V13J1tJ

2. d::U'Y11,lLaeln•
A <;' '"

3. 1Lfld1::VI'Yll.,'JLG'lEln

(Problem Solving)

1. d::UUruVll. ~

2. Eln-1J1tJ l11fl113Jm::,h,111UUqJVll

3. "h\llLaElnLLf.J'UnTmnUtyVll

4. ~lLl4.'Un1dlil13JLLf.J'U

5. lh::Lij'U,'Y11.,'lLLnifqJVll

6. d::U,)EllilnG'l.,'JL;jeJ.,'Ji'U~tlitirllV1'U~ li•

7. lild1';J"eJUfI113JiihL8tJ.,'J

8. d::Un1de11-:1LVlliliir:Jlil'VI~n• •

11. l1m~::n1di1~ Elril.,'Jiji';JldnLrul nL

(Critical ThinkinQ Skills) tlihim::1J1'Un1d 1 'UfI113JVI 3..11tJ

rh~tJ1 nu ~mfili LL~LU'UU l)U1in1d'Y11.,'J ,,3..1El.,'J~1,n 'Un1drllV1 'U~
Id ••• A A •••• ll,.oo

fI nLfI1V1dElfl113Jt'lnlil El.,'J"lJEl.,'J".,'JU1.,'J".,'J fI G'l1tJnu•••

~.,'J~ eJ~111 tJ1 'U;'\.tln1d 1"1iVl~elnldUl)u1it~LLri

1. -;11LL'Unfl113JLLliln~1.,'Jd::WJ1.,'JfI113J~~.,'JYi"13J1dtl

m1~"eJuti LLG'l::flnL~hn1dn~11e11.,'J•

2. -;11LL'Unfl113J L~ tJ1,) El.,'J';Jln,) eJ3..IG'l~tli"eJ~fI~ eJ.,'J,)Ele11.,'J
••
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nl1-W~'U,1~b1rJ'u.l ~ii~113J~lm1{1~1'1,U ~91~Gl i',)'nhh~91~m .:a,,~iL~11:;~ iii';)11rnrulrn i',)'n
'IJ ~ '11 ~ QJ 'IJ

9111,;)~eJ1J~113J{1nc;1eJ""lleJ",jeJ3JGli L~11:;~,j eJ3JGlLL~:;L911911eJ-1~"Lu'U,L4eJ,,~,xnm1~m~n J"
'IJ '11 '11

L-n mL~:;~h"lh:;L 'Yl~1~~113J~'U,h ~,;):;-W~'U,1LL1J1J'Yl91~eJ1J~113J~13Jl1{1~1'U,L~91~~ ';)'U,LU'U,~~
Q,.I •.•• Q,.oo I I ,.cS ~ A I 0

£.IeJ3J11JLLGl:;1';)neJ£.11"LL~1~ ~1 £.I';)lnnl1~n M1'Yltl'lyfl LLGl:;LL'U,1 ~91"lleJ"1J~~ ~ 911" 6) 'U,13J1'11 ~ ~

-W~'U,lWn3J~1:IJ11{11'U,~1'U,m11iL~91~~ (Reasoning Ability) L"1f'U,~'U,61J1n11'Yl91~eJ1J
~ 'IJ,

•..• d: ••• ~ A I

'Yll"911'U,nl1~nM1 (Educational Testing Service : ETS) 'YlL1£.1nl1 LL1J1J'Yl91~eJ1JGRE

(Graduate Record Examination Board) dj'U,LL1J1J191w.n3J~lm1m-nlhfl11::~ LL1J1J'Yl91~eJ1J

191~113J~m1{1c;11'U,L~91~~ ~~i'1,,;f'U,1'U,11JLL1J1J~1"6) i"~eJltld'
• '11

1. L~91~~~1'U,1L~11::~ (Analytical Reasoning: AR)~

2. m11L~11::~~heJTI1J1£.l (Analysis of Explanation: AX)

3. ~113JL~'U,911"n'U,,j1:IJ(Contrasting Views: CV)

4. L~91~~L-n"9111n (Logical Reasoning: LR)~

5. L~91~~'Yl1"9111m~£.I1nmh'U,1'U,(Numerical Logical Reasoning: NLR)~

6. m11::U1tlLL1J1J (Pattern Identification: PI)~'11

~ 113J ~13Jl1{11 'U,n11~ 91eJcil" ih 'VI91~ ~ L-n,,1 L~ 11::~ ~ mh 1 i1" LU 'U,~

~113J ~13Jl1{11 Unl1~91~,;)11rn1Gl"~113J~91 L~'U,L~ £.I1n1Jm91nl1nr~1" 6) 191£.Im1~'U,~1J'Yh~

~113JL,jl h1it';)u£.l ri1",jeJ~tl ~{1nc;1eJ-1~eJ91~~eJ"n1J'VItnn11LL~::L~91~~
~ '11 ~
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- •..
Q."o I A. • ..::t

nnlt:nmu 'VH'IGln':i':iIJ1J\J11

1. flll3JGfl:JJ11flLum1rl1'1 m~::Liml3J~~111H1f)~ 1. 1:;1J~1f)ci1'1V1~mi1U
q '"

2. 1:;1J~m~rn:ii1~ru
q '"

2.1 m1i~ncl3J
q

2. flll3JW13J11fllUn113Jf)'IL~Uflll3Ji3J~ui"

t ......•.LLf~::£.I'1f1113J~3JWU1i

,
••••• ,::lI 1&0<' dt

2.3 m1V11~mYm::'YIf1~l£.JfI~'I

1. iiflll3J1 flll3JL-n1hlu1::1J1J LL~:;
'IJ

flll3JVl3J1£.I
o ••••

2. ~lLLUnflll3JLVl3Jf)U-1iI1'1

3. LiVl~nm1"llf)'ILVlliI-~~
q

4. m11:;1Jflll3Jii1~ruVl~mi1U
q '" '"

d ••...~dA.f
5. m~L1iI1Lmnn1J~'I'YILnlil"llU

1. flll3Jflnliif)'ILL~Urh
'lI

2. flll3J~1'1

3. flll3JfI'ILiUfI'I11

4. flll3J~3J1J1m
'11

5. flll3J~f)liIf1~ f)'I f)ci1'1~3JLV11i1~3J~~
q

6. flll3JU1 L~f)£1f)/L~f)£1f)'Iii

7. flll3JLUuhJi.1ii

8. flll3JiiLVlliI~~
q

9. flll3Jiilh:;ffnTI1l1W~~~1iI
q

•..
lIJ •.•• A., •.••

2. m1~1'1"llf)liIn~'IL1Jf)'IliIU

3. m1L~f)3Jt£.l'lflll3J~1iI
'"

4. m1~'Iflll3JLVlU

1. m1~11'1-nm~Uf)

2. m1Lm£.l1JLfi£.J1Jflm~h
q

3. m11il."U£.lflm~h
q

4. L~f)n~~iuh

5. L~f)n'YI1'1L~f)n1Um1LL1)i1ruVl1~~~~1iI
'" q
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o 0-
o .et Q.<o Q.,;o f.et cu Q,.I a... &:11

mm:JJ:JJfIrncmMrn::LL~::'Ylm~::t1tHJ'YllQlEh'lnl11lQ1lQI.;J'U
q

'i.I A fJ' • A 0

1. L'VIlQI~~lQI1U1Lfl11::'VI(Analytical Reasoning: AR) 'VI:JJ1tlmm1U1L~W)q

~'llUm1rn lh::djmlnM::m11,r'VI~n LL~::n11L~Eliblll~']El~11l t~tl~"iJl1rnl"iJlm1El'Ul"ll~~ 'IJ q

li-nnM::ciEltl~ner;h']El~1'l1:JJ"15u~d~:JJ11'l1~ l~ l~LLri-nnM::ciEltl~ 1, 3, 4 LL~::5
A 6"0 A • ~

2. m11Lfld1::'VImeJTIUltl (Analysis of Explanation : AX) 'VI:JJ1tl'l.;J

m1ril'V1U~L~El.;Jd11~mUm1rn ml:JJ~:JJ11'l1um1rll.;J,] El~ll LL~::rll.;J'Yll.;JL~eJn~LUUllll~
q

'lmleJ.;J -nnM::ciEltl~neJil ']eJ~lm:JJ"15u~d~:JJ11'lllQ1l~l~uri -nnM::cieJtl~ 2, 3, 4 LL~::5
'IJ

3. f111:JJL~'UlQI1.;JnwiJl:JJ(Contrasting Views: CV) 'VI:JJ1tlt1.;Jm1~"iJl1rnl1'U
o 0-

Q..o A 0 Q,..o ~ ~ A 6" Q,.I • AA I cu 0 A A
m1"iJUml:JJfI~~1f1ty"lleJ.;Jfl11:JJL'VIULL~lQI.;Jfl11:JJL'VI'U1"iJl1rn 'YlnM::tleJtl'Yl'leJ11"lleJm'll:JJ"15'U~'U

~:JJ11nrlQll~l~LLri -nnM::cieJtl~1, 2 u~:: 5

4. L'VIlQI~~L:,n.;JlQI11n(Logical Reasoning : LR) 'VI:JJ1tlt1.;Jm11iL'VI~~~q q

eJcil.;J3j1"iJl1rnUnrnell.;JL'VIlQI~~1Lfl11::";-iJeJ:JJ~'VIcrmi1u LvjeJ~.;J,]eJ~11l'VI~eJi~1%uh hlrlnM::
QI It 'U.u , .

cieJtl~neJ11,ja~lm:JJ"15ulQld~:JJ11'l1~1~l~LLri -nnM::ciatl~ 1, 2, 3 u~:: 5

5. L'VIlQI~~'Yll.;JlQI11mTitl1nmhu1U(Numerical Logical Reasoning :q

NLR) 'VI:JJ1tln.;Jf111:JJ~1:JJ11'l1um1~~:JJ~~lUL 'VI~~~'Yll.;Ji1L~"llLvjmLfliJty'VI1"iJln-iJeJ~WV'lU

~':I.1L~'UeJ1u11lm11.;J LL~U1)~'VI~an11W -nnM::cia tl~iieJ';h,ja~1'l1:JJ"15ulQId~1:JJ11'l1~l~
'IJ 'IJ

l~LLri -nnM::tieJtl~ 2, 3, 4 LL~::5

6. nl11::U11lLLUU (Pattern Identification : PI) 'VI:JJ1tln.;Jm1~"iJl1rnlq'IJ

JllLLUU~liU"lleJ.;J~lU1U~1in!)L-rl'UL~tl1nU~lm:JJ -nnM::ciatl~n El11,] eJ~1'l1:JJ"15u~d~1:JJ11'l

llQ1l~l~LLri -nnM::tieJtl~ 1,2, 3 LL~::4

mitl3jfl11:JJ~'Uhl'Unl1~nMl 11lLLUlJlf11.;J~fl.;J'YlnM::timJ u~::';hhJ
'IJ 'IJ

1l1u~fl.;JLUULLUU'Yl~~alJ1~f111:JJ~:JJ11'l1Unl1~~Eltil.;J3jL'VI~~~L:,n.;J1Lfl11::";1uml:JJ~11::
q q

m1L1tlWn'Yl tl1~l~~f 'VIt.l.1tlm1L1tlwi' L~eJ.;J~cr.;J.;J1Ut~tlli"15u~,]a~1'l1:JJLLlJU1Lfl11::";
'IJ 'IJ

~leJn-Ultl (Analysis of Explanation: AX) LL~::L'VI~~~L:n.;J~11n(Logical Reasoning: LR)q

~.;JLria~"iJl1rn1~"iJln-nn M::cieJtl LL~1"15U~']eJ~1m mf.;J~eJ.;JLLUU~:JJ11'l1 ~l~ f11aUfI~:JJ-nn M::
'IJ q

tiamf.;J'VI:JJ~l~
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~111..1 3 n11LiElU~111LL'U.1~~"ElULi~1,,~i Li~LLUUEitu ~ erfLLeJnny.jnUn11LiElULLUU~1JLLi1:;vn

"11111
'IJ

nT'H~·fl'U.(iI1l1LL'U.1~~f1 fl'U.fflili'f1~1 ffCii'LLUUfl'U.L1iIflfLLfl nYiw

1. m':iL11n\l3Jr"nA''''L~3J

LU'U.nT'.i~~fhJn~~lIL~fl,;)'1h l~~b~£.I'U.LLff~'1l1t 'U.l1i11,r~dj'U.
'11 '11

•... d t.<d..::.ld. I A ..d G.<o.cS ..d

mll1~ mll1 L"ll'fl"llfl'l~ L~£.I'U.'Ylll fl m~lILn£.l1nUL ~fl'l'Yl,;)::
'11 '11 '11

L~£.IW~'1It 'U.l1i11t!L~1I"1Jfl'l~L~£.I'U.fl1,;)LU'U.m1U~'m111
'IJ '11 '11

L-n11';)~iJ-:lt1iff3Jmn! 'Y\7ElLU'U.3Jt 'U.l1i11,r~mn~Lf1~eJ'U.
'11

2. m1~~1"F1'J13J'Il~LL~"'t11"A'J13Jfi~

LU'U.m~~~n';)nTIlIL ~ ElL11ml3J ff'U.h111'Yl1£.Illt 'U.l1i11,rL~lI

"lleJ-:I~L1£.1'U.n';)m~3Jl'U..ff'U.liIeJ'U.d.yhl~~L~£.I'U.l1iLL'\.ihLnlil
'11 '11

m13Jff'li£.l l'U.ml3J1 ml3JL-nl h ml3JL~ElL~3J"lleJ-:lliI'U.
'11

t~£.ImloNL'Ylf1Uf1m~m3J~1mll m~ff1ililm~'Yl~~eJ-:I
'11

m~i.h.i1,;) m~Hi-eJ<iil'1 ') m~H"llfl'l,;)~'1

3. m':iAWVI1A1GUl1J

Lu'U.m~i~n';)m~3J~&('1 Lff~lIl ~~L~£.I'U.~lLU'U.m~
'11

"" •.•• 0 d Q..o 0);' -=-

f1'U.f111ff1~1,;) 'Yllil~fl'l L'I"lfl~1iIf11111"ll~LL£.I-:I'Yll-:1f1113Jf1~

~ff';),rll t 'U.l1i11,rL~lILL~::liIflU-neJff'li£.l"llfl'l ~L~£.I'U.
'11 '11

•...•.... 'I •4. n11ft11"A'J13JL1J1 L\lft'J"ft1li11m::

LU'U.n';)m~lI ~'1L~3J1~~L~£.I'U.flihJ~ £.ILL~::~tl-n flfl'U.'I"lU
'11 •

1n-~1LU'U.m~'l'i1-:11Ml£.11'U.n~1ILL~::~::V\';\l'1n~lI t~£.I1~• •

rrL~£.I'U.iitl~ill~'U.1f El;hJ~E.I -nnmll htl~::L~'U.~ii
•• , I

f11111-n~LLET'InULVlEl'U.mLL~::Uf1f1~8'U.') Yidim-nfl'lnu
'11 •

m~L~£.I'U.1
'11

.., .
5. n11ft11"A'J13J\II3J1!1ft1"1JFlFla•

LU'U.n';)m~lI L~El~'1L~2Jl~~L~£.I'U.'l'i1mll1L-nlh rn-:l
'11

mll1'V1m £.I1~ nu-n Elfl'U.'I"lULL~::1n-m~fl'U.'VIlfilli1flU t~ £.I1~

~L~E.I'U.~,;)1~tll.1l1il11i1~El'l~1E.1li1'U.Lfl-:l
'11

6. m1,hA'J13J;(tfli
••

LU'U.n';lm~lI~~-:I Lff1111~~L~E.I'U.ii.l~'1~l~ii~E.lwr1.tl1 oN
'11 '11

1'U.ffrn'U.m~tll.1 'Y\1i1~fffl'U.'Y\7m'Ylf1Uf1~mff1m~t)
'11

ii.lm Hi.~ L"li'U.m~mllfilmll m~'l'il tm'l-:ll'U.

m~fffl'U.LLUU ffU Lff1::'Y\1f111111
'11

cl,.. g., 6} ~1. 1J"~11"A'J13J~" L\I\111£1"Engage"

djwff'U."1Jfl'lm~ii.1L-nl~U'YlL~E.I'U.~'1'1'i11~
'11

~ L~E.I'U.Ln~ en m~El £J1n L1£.I'U.LL~::ff'U.l';l
'11
•..

Q.<l 0 ••.•• AI

2. 1J"~11'J\lLLa::A"\II1 \111£1"Explore"

LU'U..ff'U.~~L~E.I'U.l~'l'i1n';lnTIlI<iil'1') 1'U.m~
'11

o •..• <=I 0 ••.••.••

ff1~1';l 'U.nL~E.I'U.ff1~1,;)LL~::f1'U.'VI1LL~::ff~1'1

LL'U.1mll1fl~~"~ m';l1 ntl~:: ffUm~n! "1JEl'I

Um~E.I'U.LEl'lLL~::r'h'Y\'U.liItl~n!lm~n!~l~';lln

m~tfi~1';l t'il E.lm~ff11-:1fil'1"l'ilLUW1JEl'I 'il'U.LEl'I
'11

~L~E.I'U.iiL1 ~lLL~::tflm ff~';l::'I"l~f1 E.lnuun L~E.I'U.
'11 '11 •

••
f1 'U. El 'U. ')

•...........
3. 1J"£lli1J1!1 \111£1"Explain"

LU'U..ff'U.~"~m';lln m~~n ~lfl'U.f111~'1 ~L~£.I'U.
'11

t~~lL U'U.m~mLL~1 um~£.I'U.fflm~m'h'Y\'U.~

LL'U.1m13Jfl~~1U£.IEl~ 1iI111mll1L-nl h"1JEl'l

Um~E.I'U.Lfl'lt ~ m·h'U.tl~:: ffU m~n!LL~::ml111
'11

L~lI"1JEl'lUm~E.I'U.Yiiimi
'11l; •...AI

4. 1J"1J!l1!1A'J13J1 \II':i£l "Extend"
••

um~E.I'U.ff1m~t)fl'U.f111~1 E.I~::L'5E.I~1'U.~-:I~

•.. dol1"'.:tliIfl'lm~i1In~l LL~::ff1~1';l1il~1,;)ffflUL~mn"ll'U.

liI~El~';l'U.iim~lil1n'lY::~l'1 ') LL~::iim~EliulE.1

LL~mtl~ £.I'U.m111~'ilL~'U.1111nu~'U.
'11

•..

5. 'Il"1h::L3J\.UoIit \117£1"Evaluate"

LU'U..ff'U.~un L~£.I'U.';l::hi1'u ~ ~ff::l1 El'U.tiEl'U.nclU

(Feedback) ';l1ntl~::ffum~n!LL~::mll1L-n1 h
•.. '"

"llfl'l'U.nL~£.I'U.
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=============r============r========.,,;===
.c. lJ;I 0 Q...oo A I A

".l5U~"lH)mfll3J 'Yln'M:: vHl~n113Jlh'l".l5

1. L'VI~~m-n\l~11n f1113JW13J11fllUn11~11\1LL~::li 1. 1::lJ~leHh\l, ,
f1113J~~111J£Ifl~

&:It. 6"0 A

2. nl11Lfl11::'VImmi1Jl£J

(Analysis of Explanation : AX)

LLIil::L'VI~~cH-n\l~11n,
(Logical Reasoning : LR)

f1113JW13J11fllUn113Jfl\lL~U

f1113Ji.i'3JWU:ITLLIil::1£1\1

3. nl11Lfl11::~~lan-lJl£J

(Analysis of Explanation: AX) I f1113JW13J11f11un111imnl.'Yli.u

(Logical Reasoning : LR)

4. nT'j"1Lfl11::~~lan-lJl£J

(Analysis of Explanation : AX)

A 6"0 A-
5. nl11Lfl11::'VImalilJl£J

(Analysis of Explanation : AX)

LLIil::L'VIYl~IilL~\lYl"j""j"n,
(Logical Reasoning : LR)

f1113JW13J11f11Un11~Yl~ULLIil::

Ih::LijUUru'VIl..
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~Q."I ,J ~ "
2. \I TWHHJ't1 LmJTtl 2h1

C\ Q."I .::I.d "" Q.; ~ A Cl..- AA If

2.1 \11'"1;) U't1Lmn 'lI 2)\1nu n1'HlffmG113J mn~t"UHl '"~ Gl"i n Gl'Hl(;1

2.1.1 \l1,"1~u1,"1.h::L't1A'

L'\"l~~1 ff~lnnl1 (2539 : 1J'Yl~~cif))L~~n'Ml~Hml1fff)'UmU~~lff~f
A Q Q..ot AA ft,J.,:lI I Q..t,£ .d A

~11/LL'U1fI~"1.If)" 'Yl'l'Mll nl1fff)'U~1:JJLL'Ulfl f)'Uff~1n ~lff~ 'Yl:JJ~f)~Glff:JJ'l'Ylli'Yll"nl1L 1t1'U1".In

fI nt~~lff~f LLGl::flll:JJffl:JJ11f11'Unl1ril tit tI"n11L1t1'U1"1.1f)"un L1t1'U1::~1J3Jlitl:JJ~n'Ml~ f)'U~'U
'IJ

t~tlnL'l:JJ~1f)cil"L1J'UUnL1t1wff'UiJlitl:JJ~n'M1U~ 1 ')l'Ul'U 145 fill. LLU"nL'l:JJ'Yl~Glf)"75 fill., ,
LLGl::n~1/fll1JfI:JJ70 fill. '\"l1Jl1, ,

1. UnL1t1'U1::~1J~Gli:JJ'l'Yl~'Yll"nl1L1t1'U l"lflf1 nt~~l ff~ftll'Un Gll"

~L~i'1Jnldfff)'U~l tlnd::1Jl'Unldfff)'UfI nt~ ~1 ff~f ~ i;f11,,;f'Uii~Gli1/'l'Yl~'Yll" nl1L1 till. l"lfl

flnt~~l ff~fff"nl1u n L1t1'U1::.11JL~mn 'U~L~i'1Jn11fff)'Utln~ ~1::.11Jflll1/iiUti Lt1~ru'Yll" ffn ~
'IJ ~

.01 LL~Laj'\"l1Jflll:JJLL~n~l"f)cil"iium~'l ~qJ'Yll" ffn~ 1UUnL1t1'Ud::~1J~Gli:JJ'l'Yl~'Yll"nl1L1t1'U
A A ft ~
l"lflf1 ru,~~1i;f~1ff" LLGl::~l

'IJ

I I ""'" J' A A

2. "llU1WlI f)" fI 11:JJLL~n ~1"1::~ 11" ~ Glff:JJ'1 'Ylli'Yll" nldL 1t1'Ul"lfl

fI nt~ ~1 ff~f~ m ';11nn1dfff)uliil £Jd::1J1Jnl1fff) UfI nt~~l i;f~f~ i;f11,,;fu LLGl::nldfff) U~l:JJ1.1n ~
~ '

1'Uun L1t1U1::~tJ~Gli:JJ'l'YlTI'Yll"nl1L1t1'Ul"lflf1nt~~l ff~ftll'Un Gll" LLGl::~11~ qJnl1"llU 1~"ll f)"

flll:JJ LL~n~1"1'Uun L1t1U1::.11J~Gli1/'l'Yl if'Yll"n11L1t1Ul"lflf1 nt~~l i;f~fff"
'IJ

3. Um1t1U1::.11J~Gli:JJ'l'Ylif'Yll"n11L1t1Ul"lflf1 nt~~l ff~fff" LLGl::t11'U
'IJ

n Gll" riL~f1J nl 1fff) U~l tl1:: 1J1Jnl 1 i;ff)UfI nt~ ~1 ff~fri i;fi'1 ,,;1''U LLGl::riL~f1J nl d fff) 'U

~11/t1n ~1Uflll:JJfI"'Yl'U"llf)" ~Gli:JJ'l'Ylif'Yll"nl1L1t1U l"lflf1 nt~~l ff~f i.1lLL~n ~1" nUf) cil" ii

Uti Lt1~ ru'Yll" ffn ~~

4. Um1t1'Ud::~1J~Gli:JJ'l'Yl~'Yll"n11L1t1'Ul"lflf1nt~~l ff~fff" 1.11'UnGll"
'IJ

~ \1 '1IQ..<f'" A 6'.d .., ~ ALLGl::~ 1 L ~ 11Jnl 1fff) 'U~l tIn 1::1J1 'Unl 1i;ff)UfI ru,~~1 i;f~1'Ylff11" "ll'U 1/fI 11:JJffl:JJl 1r1

l'Unl1rilt1 ttl"n11L1t1Ui' ff"nl1 Um1t1'Ud::.11JL~mn'U~Lliii'1Jn11fff)U~1:JJtln~ ~1::.11Jflll:JJ
'IJ 'IJ

.d Q..oI 0 Q..II AA 0 a...o

1/Utlff1f1ru'Yll"ffr1~ .05 .001 LLGl::.05~l:JJGll~1J~

fflf11 li11:JJint (2541 : 1J'Yl~~cif))~n'M1Lrimmtl1JLfitl1J~Gli:JJ'l'Ylif

'Yll"nl1L1t1Ul"lfl1 'Ylm~lff~f~" LLd~~ f)1/ LLGl::flll:JJi;{1:JJ1dfllum1~ ~LLniJqJ~l~" LLl~~ f):JJ"llf)"

um1t1wff'UiJ litl:JJ~n M1U~ 4 ~L~f1Jnl1i;ff)'U~1:JJLL'U1fI f)Uff~i'n ~1 ff~ LL1Juil:JJiiflfl1Jn11fff)'U

~11/~iif)fl1 t~tln~1/~1f)cil"LtJwi!m1t1u.ffuiJlitl1/~nM1U~ 4 Unld~n'Ml 2540 h"L1t1U
'IJ 'IJ ,

'\"ld::1"llU"~'Yltll~tI L"ll~'\"ld::l"llU" nd"L'Yl'\"l:JJ~lUfld ,)lU1U 80 flU LLt.i"LtJun~:JJGl::40 fill., ,
n~ :JJ'Yl~Glf)"Lliii'1Jn1dfff)U~l:JJLLUl~~fI f)'Ui;f~i'n~l ff~LL1J1Jjl:JJiif) n~1/fll1J fl1/hi'i'1J nl1fff)'U, , ,

I d. od I Q,.of J ,:::t A .et, ft,d, •...

~11/ fI:JJf)fld t:-l Glnld~n 'Ml '\"l1J11 t:-l Glff:JJ'l'Ylli'Yll" n1dLdtlU l"lfl 1'Yltll ~1 ff~ di;f" LL1~ Glf)1/"llf)"
'IJ 'IJ



65

o

Q...o.l:::l f a..o I I Q,.I I .:::I Q,..oo 0 Q.,.oI AAa "'"
UnL 1 ElU mU! fI 11Jf111n 1JmnJ'Yl '1HHh'l LL'Iln 'Ill>'1nUEI Ell >'I11UEltil fI ru 'Yll >'ItUl 'Il rn:'Il1J .01

Cl 1:1 Cl QI

Lt1Ufl1111 till1THl hl,m1~'Il LLniJru~l ~>!LLd'll~El11 'tJfl>!um1ElUn~ l1fl11Jfll1n1Jn~11'Yl'll~ El>!
QI q q 4\

LL'Iln'lll>'1llUEIcil>!hl~umtl~ru'Yll>!tin~~1:'Il1J .01'"

wrt>!U"15mvuln~ (2542 : 1J'Yl~'IlciEl)L1JUm1LmEl1JLt;El1JflTll1til1111fl
q

1Um1~'Il1:'Il1Jti>!'Ii'lum1LLniJ ru~l'Yll>!l'Yl m~lti'llf'tJ E1\1Un L1ElU.ffU3JllEll1~m~ntJ ~ 1 l'li'11Jm1
'11 '"

tiElU1'IlEl-.q'lln"iln11111'YlE.I1~lti'llfLL1J1J1JljU~ m1'1l1 l1LLU1f1E1Uti'll1f1~16UW11JUm1ElU ~l'li'11J
lA I Q..oI I A Q..o 0 IV AA.c:=I Q,..o

m1tiElU'Illl1fll1 flfl1LL'Iln'll1>!nUfl m\ll1'\.l,Eltilf1ru'Yll>! tifl 'Il'Yl1:'Il1J .05
'11 '11 '"

•••••••• I 1..12.1.2 \I1'WJ-;)UGll\1"itLflA'

f1fl'\.l,dl'llU (Conrad, 1996 : 158 - A) l'li''Yilm11~t1~\I'Yl'll~fl>!1l1JUm1rm

Ln1'1l 5 ~l'li'11Jm1tifl'\.l,'Illl1LL'\.l,1f1fl'\.l,ti'll1n~lti.r Lvifl~~'\.l,ln1:::1J1'\.l,m1'Yll>!1'Y1m~lti'llf wu:h

~L1t1'\.l,ih1m~:::'t'\.l,m1~'Il ~'IllLfl11:~ ~'Ilril\1tid1~ "illnln-m1~m~nflcil\1~atid: "illnm1;>!Ln'll
'11

Wl11"il i\l~lml1 ~'\.l,~1 L1J~t1'\.l,LL1J~\If11111i'1'1ltl~L1t1'\.l,LLti'll\lfl1111ti'\.l,h ~\I~l'li'L1t1'\.l,1'1l111
'11 '11 '11

1J~~flfl (Builock, 1996 : 611 - A) l'li'~nM1Lvifl1J1:Lii'\.l,1J1:::~'YIn-111W
'11

~ ~'tJEl>!nl1tiEl U'Illl1'Yl tl MI1nTH1ElU 1'1l111LL'\.l,1f1 flUti'll1n ~l ti~ 'tJE1>'1f11f1rll'll ~1 ti'llft U1: 'Il1J~ '11 '11

1J1:fll1~nMl LL~:L"il'llfl ~'tJfl>!~L1El'\.l,~~~ E11"151f1rll'll~lti'llf ~~nl1~nM1W1Jll ~L1tJ'\.l,L'Ii'11J
'11 '11

m1~fl'\.l,'Illl1 LL'\.l,1'YltlM~'Ilm~11 ~ L';I'Ilfl~l '\.l,'Yll\11J1n~fll"151f1rll'll~1 ti'llf
• 0d A Q..oo d A •.•••••• ca.,.. AA 6'

"illnm1~nMl\11'\.l, 1"ilE.I'YILnE.l1'tJfl>!n1Jm1~fl'\.l,'Illl1 LL'\.l,1f1fl'\.l,~'Il1n 'Il1 ~'Il

W1Jl1nl1~fl'\.l,'Illl1 LL'\.l,1f1 fl'\.l,ti'll1n~1~.r Lt>!~~ l~ ~L1t1'\.l,~1:::'Il1J~~;l1tl'Yl'f'Yll>!nl1L1E.1'\.l,~;r'\.l,
'11

Elci1U1:~1J~~umtl~ru'Yll>'1 tin~ crL1ElU~m1~~Ulnl1L1ElU1ihlnM: 1um1fi'll LL~:~L"il'llfl~
'11 '" '11 '11

~~~ flnl1L1E.1'\.l,nl1tifl'\.l, ~\I'Yil1~Wj~ E.I~'\.l,1';1 ihnl1tifl'\.l,'Illl1LL '\.l,1f1fl'\.l,~'Il1n~1~~:JJ11 in1J
'11

Q A k::t, 6'
m1L 1E.1'\.l,m1tifl'\.l,til1:::m1L1E.1'\.l,11'Ylm~lti'll1

'11

•••••• tf

11fl1r1U1A'laGl"i

2.2.1 \I1"~h)u1"t.I"itLflA'

~nU'Il~l 1'JJM'IliEl1~U (2535) l'li'~nMlf11111i' f11111til1111fl~U;nuq '11"

'Yll\11'Y1E.I1~l ti'llf'tJ fl\lUn L1E.1U1:'Il1J3JllEll1~nMl'1lflu'Ii''\.l, n~1111\1L1t1'\.l,n111til3Jru~nM11 '\.l,L'tJ'Il, '"

n1\1L'YIWl1~1'\.l,fl1n~11~ 2 mil1'll1flcil\1Ltl'\.l,Um1E.1'\.l,,f'\.l,3JliE.1l1~nMl'1lfl'\.l,'Ii''\.l,tlnl1~nMl 2534
, q q

"illnn~l1h>!L1£J'\.l,n111til3Jru~nMl1'\.l,L'tJ'Iln1\1L'YIWl1~1'\.l,f11n~l1~ 2 '4il'\.l,1'\.l,750 f1'\.l,LfI~fl>!Sjfl
1:1 Q1 Cl q

~liLtl'\.l,LL1J1Jl'1lfl11:JJ1 fl'Jl:JJ~1:JJ11fl~'\.l,~1'\.l,'Y11\11'Y1E.11~1~'Ilf ,)1'\.l,'J'\.l, 1 UU1J ~>!5J
'11 ••

fl\lfl1J1:nfl1J 5 'li'1'\.l, f'lfl 'li'1'\.l,f1'Jl:JJL-nlhl'\.l,:JJ1'\.l,:JJ~ ~;nnl1 nD 'YltlM~vt'\.l,il'\.l,'Y11\1

1'Y1E.I1~l ~'Ilf 'li'1'\.l,l1nM:::1'\.l,n11LL~'J\I~lfl'Jl:JJ1 'li'1'\.l,fl11:JJL-nl h 1'\.l,1l11:JJ"151~'tJe:J\lfl'Jl:JJ1'Y11>!
'11 '11



66

l'Ylr.n~l ~~f ~l'lU,;)~fl~h~ £..11111J1'Yltl1~1 ~~f LL~::~1'"flll3J~1::~ un 1,"flll3J im~',"lh::w;h"

1'YHJ1~1~~f L'Ylfl1,"l~fl~ii~el~"LLl~~el3J

t:-J~n111~ £.JV'lwhUn L1£.JW151£.JLL~::Um1£.J,"~ Uj"1'" 1::~1J iTIW 3J~mf1
'"

••• .c=I •..•• .:f A 6' I'" Id'" 0 ••• AA
~ el,"~," 3Jflll3J1 flll3J ~13J11rlV'l,";j1,"'Yl1"1'Yltl1~1 Gf~1LL~nm"n,"el m" 3J,"£.J~ flru'Yl1"Gfrl~~ ~ '"

~1::~1J .05 hwum1£.J,"~Uj"~Wn3J1 flll3JGfl3J11rl~,";j1,"'Yl1"1'Yl£.J1~lGf~fGf,,whum1£.J,"
III cu a 'lJ

"ll'1£.JLL~::unL1£.JW~,"iT1ilJ3J~m~nil~1 , 2 LL~::3 iiflll3J'~' flll3Ji;f13J11rl~,";j1,"'Yl1"1'Yltl1~lGf~f~ ~

\hJLL~n~l"n," Um1£.J,""ll'1£.JLL~::Um1£.J,"~ru"1::~mrlm3J~mi1~el,"~," ~~lLU~ £.J"l.Iel"fl::Lm,"
'"

6'. I •.• .r A 6' •••••• 'I 1 1 A •..•el"flu1::nellJ"l.Iel"flll3J1 flll3Ji;f13J11rlV'l'U.;j1,"'Yl1"1'Ylm~lGf~1~1,"ml3JL"l.I1L';) 'U.3J,"3J~ ~~nm1~ ~

nl1 'YlnM~~,";j1," 'Yl1"1'Ylm~lGf~fel cil'"1::~1J~1 ~1," 't1nM::m1LLi;fl"~lflll3J1elcil '"1::~1J~1 ~1,"~ °1 ~ ~ ~ ~ ~

L,;)~fl~L~mn1J1 'Ylm~lGf~fmi1,"1::~1J~ ~1,"flll3JL,j11';)1,"TITI3J"ll'1~"l.Ieh'l"113J1'Yl1,,1'Ylm~lGf~f~ ~

mlL,"1::ilJU1,"n~1" ~1,""113J~1::~irn 1,""ll3Ji3J~,"lh::W".h"l'Ylm~lGf~f LL~::L'Yl"1,"l~fl~ ii~

~ eli""3Jel cil,"1::ilJGf"~ ~

el,"l~U ~,"Gf"Lii," (2539) l~~nM1"11111 "113JGfl3J11rl~,";j1,"'Yl1"q CU CU a

1 'Yltl1~lGf~fLL~::L'Yl"1,"l~fl"l.lel"irm1£.Jwff,"iTTI£.J3J~nM1~el,"~," 1,"~1,""113JL,j1 h 1'"~" LLl~~el3J

~1,"m11i'n1::1J1,"m1~~~lL~~t:-J~ 1,"m1~lJLi;f1::~1"113J1 Lyjfl~,;)::L,j11,;)~"LLl~~el3J~1,"m1ii
q ~

~ ~h LU'"1 'Yltl1~1 Gf~f LL~::~l,"m1U 1"113J1 LL~::'t1n M::'Yl1"lm.n~l Gf~ftu1 i'U1:: t£.J"ll',rLL~::~

Lm£.JlJL.yj£.J1J"113J1 "113J Gfl3J11rl~,";j1 '" 'Yl1"l'Ylm~l Gf~fLL~::L'Yl"1'"1~ fl"l.lel"irn L1£.Jwff,"~ ~

iTTI£.J3J~nM1~el,"~,"1,"h"L'1£.J,""l.I,"1~L~n"l.I,"l~n~l" LL~::"l.I'\.n~huu n~3J~lel ci1"LU,"irm'1£.J,"
'" q

.ff,"iTTI£.J3J~nM1i1~3 ';)In 11"L1£.J,"iTTI£.J3J~nM1i"n~n13JGf1iTru~nM1 ~"~1~,""111"ll'~3J1
'"

,)1,"1," 3,000 "'" L"~el"iiel~1,n,"n111~£.J ~el LLlJlJl~"113JL,j1h1,"~"Ln~~el3J LLlJlJl~

n111i'n1::1J1,"n11~~~lL ~~t:-J~1,"n11~lJLGf1::~1"113J1 Lyjel~,;)::L,j1h~"Ln~~el3J LLlJlJl~
q ~

n11ii~ ~h LU'" l 'Yl£.J1~1Gf~fLL~::LLlJlJl ~ n11U1"113J1LL~::'t1n 'Ii::'Yl1"l 'Yl£.J1~1 Gf~f lul i'~

111::1£.J"ll'Ul L"11::~-n el3J~t~ £.J1i1TI~l~l LU~tI n11l L"11::~"113JLLU1U11," 'Yl1"L~t11 LL~::
'11

m1'Yl~ GfellJ"113J LL~n~1""l.Iel"~l LU~£.J"l.Iel""::LL'" ,"LU,"11t1~~
A'" ,a... <=I t. •.. .c:t •.• .c=I •••

t:-J~m11,;) t1V'l1J11,"m 1t1,""ll',"3JTItl3J~nM1~ el,"~,"3J"113J1 "113J ~ 3J11rl~

~,";j1,"'Yl1"1'Yltl1~lGf~fLL~::L'Yl"1'"l~fl ~1,""113JL,j1 h l,"~"LLl~iel3J tl cilWli1""::LL'" ,"~lnl1~ ~

Lnm't1,y,"~l ~1,"n111i'n1::1J1'U.n11~~~lL ~~t:-J~1,"n11~lJLGf1::~1"113J1 Lyjel~,;)::L-n1h
q ~

~"Ln~~ el3J elcil,",h""::LL '" ,"~lnl1 Lnm't1.ff,"~l ~1,"m1ii~~ hLu,"l'Yl m~l ~~fel ci1Wli1"~ ~

"::LL'" '"~ LL~::~1,"m1"1 "113J1LL~::'t1n M::'Yl1,,1 'YltI1~1 Gf~f'1.u1i'U1:: 1t1"ll'u elci1Wli1" "::LL'" '"~ ~

~hmn m't1.ff,"~l~ih~ '"~ LL~::,rm'1t1,".ff,"iTTItl3J~nM1~el,"~,"1,"h"L'1t1'""l.I,"1~ 1~ ill ij"113J1
'" ~

"113J~13J11rl~,";j1," 'Yl1"1'Ylt11~1 Gf~fLL~::L'Yl"1'"1~flGf"nl1irm'1t1'" 1'"11" L1t1,"1TTItl3J~nM1~ ~
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1l1n\!lu.l,) £Ihl.1h::L 'Yl~ ~L~ £J1-nfl\!nUnl'H~Tnll~111lf ~111lfflllTH1
'IJ

d' lCl 6' Q.<I d ::, Q.,I e9 "" I ...,

'Wu.;jlu.'Yll\!1'Yl £Jl~l ff~1 "llfl\!u.m 1£11,1."15u.ll1i£Jll~nMl~ flu.~u. 'WU11 ~111l1 ~111l ffl1l11rl
~ 'IJ

~u.;jlu. 'Yll\!l'Yl m~l ff~f"ll fl\!Un L1£JWffu.~1i£Jll~nMl~flu.~u.,r u.iJ\!fl £itu.1::~U~1 ~11'1.~1U
~ 'IJ

nl1LLn1 "ll t~£ILU'Wl::1u.~lu.~111lL -nl 11111,1.11t u.ll~ VItnnl1 nl) LL~::'YltlM~~u.~lu. 'Yll\!

1'Ylm~lff~f LL~::'I1m~::1u.m1LLff1"Vll~111lf LLff~,,';hm1:il~m1L1£Ju.m1ffflu.l'Yl £Jl~l ff~fiJ"
'IJ

'1.~un~ll~lh::ff"~"ll fl"VItn ff~1L'Yh~~11 ~\!,r u.~11Lilu.VI"1~"ll fl\!~~ L~m-nfl"nunl1,)~m1
, , 'IJ 'IJ

L1£Ju.nl1fffl1,1.1'Ylm~l ff~f~VllV1 1,1.'Yll\! ~~u.lnl1L1£Ju.m1ffflu.l ifffl~~a fl\!nU1i111l"151~"llfl\!

1"1511'Yl m~lff~f L~fl~~u.l~111lf ~111lff1m1rl~u.;jlu.'Yll\!1'Yl m~lff~f~fl hI
'IJ ~

2.2.2 "," 1it1Gl'''1.h::LYIA

.r ..,•..•••••.. ~ ~ ••LL1u.~(Randy Lee, 1999) L~~nM1rl"~111lL"lJ1 LllLu.1i111l"151~"lJfl"

l'Ylm~lff~f LL~::m1~~iu.h 1'\..L'l.h::L~u.UruVl1'Yl1"1'Ylm~lff~fLL~::L'Yl~1u.l~Fj ~i11l1:il mU'\..L
~ 'IJ

mff1ff~~1 ~ii1l11l1nllVl11'Ylmt£J~1" ') ~'1.~1ULLUUffflUmllLL~::'1.~1um1ill111Mm -;111,1.11,1.

21 ~u. Lfl~fl\!3jfl~lil~lh::nflU~1£J-nflffflU-;11'\..L1'U.15 -nfl ~iitnMrn:fi1mll1.J~lmtl~ LL~::Lilu.

LLUUffflUrl11l L~£J1nUn11~~i'\..Lh 1.J1::nflU~1m itflVl1~ LL~n~l\!nu. 4 L~fl" ~ L~£J1-nfl\!nU

'l.h::L~'\..LUruVl1'Yl1,,1'Ylm~lff~fLL~::L'Yl~1u.l~Fj ~~~'U.1;t'\..LL~fll~m1~~i'U.h ~i11l1,)mLtl\!
~ 'IJ

flelnLU'\..L2 n~ll ~11l~111lL-n1hl'\..L1i111l"1f1~hJel,,1'Ylm~lff~f1~£Jl,r-nelll~1l1nm1~elufilrl11l
, 'IJ

1'\..LLLUUffflUmllLL~::m1ill111Mm 1l1n,ru.~"'Yhm1Lm£JULfi £JUn~1l~L-n1i11l1') mr"fffl"n ~1l
, 'IJ ,

1u.~1'U.n1::U1u.m1~~i'\..L111Ull,) £J~L~m-n fl"num1~~i'U.11I LL~::n~lfil 'U.m1~~iu.11I

~1iln111,)£J'WU11'1.~ii ~111lLL~n~1"1::VI11"n1:;U1'\..Lm1~~i'\..L11l"llel"J" fffl"

n~ llLL~ll'tf\! fffl\!n~ 1l1l:;ii~111lLL~n~1\!nu. 11,1.111111fl\!"llfl\!1i111l"151~"llfl\!l'Yl m~l ff~f n111i" ,
LVI~~~"llfl" ~i11l1') £J'1.~'1.~m1l1n-nel~~L~ 1,1.~'1.~1l1nn11fllhJ11£Ji11ln'\..LnT~·tl".:%Ull,)£J LLIil:;

, 'IJ

n11liL VI~~lilrt1 ') '1.1l~L~£J1-nel"nun11~~i'\..Llll.a:'\..L~i11l1') £.IJ"ffel"n~1l1,r~'\..L;j1'\..Lm1~~i'\..L1111 ~ 1 ~

1l11l1mhii.£.Ill a-1'\..LU~~1il~1il1i111l 1l1£.11i111lLLIil:;~111lffu.lll'Yll"i\!flll a-1'U.lu.L~fl\!"llfl\!,
T1111lL-n1h 1'U.1i111l"1f1~"llfl\!l'Yl £J1~1ff~f~i11l1:il £.In~11B ii n111ui'l. u.L~el"1i111l"1f1~"llel"

'IJ , 'IJ

l'Ylm~lff~f~ nl1n~1l A ~i11l1') £IJ\!VllI~L~ u.l11i111l"1f1~"llfl\!1'Ylm~lff~f'1.~1-rlll1'W~L~u.l1,1.
, 'IJ

m1~~ iu.lll"ll fl"n~ 11 -n fl~ 'U.'Wutt1l:;LL~n~1"1l1nffllll~;j1'\..LLflfl"~'\..L"llfl""1fll"15'U.l'Ylm~lff~f LLIil:;, ~,
~111l'Wm £11111u.n111lih1ll u.UllllUu. LLIil::m1L1£Jnffl\!1iii n11~111lfffl1JLiJ11l1::ff\!~"ll fl\!;.I'll ,

&:lit. A 6'A:t ~

1iTI1l"1f1~"llfl"n11fffl'U.1'Yl£J1~1ff~1fl nm"

••. 1 6' ~ A Q 6'"111 Lel~Lel~m~~ LU~LL~:;~L~mLLll'\..L(Fouad - Aed - El - Khalick

& Bell & Lederman, 1998) '1.~'Yhn11~nM1i1"Ull,)£J~iia-1'\..LL~£.I1-nel"nUm1Ii1£.1'Ylel~m11Uf
'IJ

3J1'\..L3J~1in3J"1f1~"llel,,1'YHJ1~lff~f(NOS) '1l~n1111"LL~'\..Ln11ffel'\..LLL1il:;m1"'h'1l1l~u'1il'\..L"ff'\..LL1r.J'\..L

"llel"mn el'\..L1l1:;-;11m1~i11l1:il £.I~el ml 'Ylm~l ff~fn fl'\..L1l1::-;11n11~ii1.J1:;fflJn11m1l1nn11ffflu.
'IJ 'IJ 'IJ

l'Yl£J1~lff~fL~~el,,3jfl~l,n '\..Ln111,)£.I ~ fl LLUUffflUmll1.J~lmtl~ ~ flflnLLUU1l1L~ fll~n1d1uf
'IJ
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NOS 'Yhm1Lfiu1"nJ11:JJ,ytl:JJ~t~£.Im1i~Ln~mi'YHJ1~1L1'~friml,ui1U~m1L1'tl'U.1illnm1L1'tl'U.l'U.'lJ 'lJ :.J

.ff'U.L1ml,m1~ l.tl'U.11:JJ1'U.m111~LL~.J'U.m1L1'tl'U.L'Y1u1T'U.finfllV'4nl1L1'tl'U.l'U..ff'U.L1£.1'U.LLv:l:JJL1'::L1':JJ~1'U.

LL~::m1Lu'U.~mm~lLhvrrU,rm1£.1'U.LL~::~~~1illmf'U.~Hl:JJi,r£.Ifirhm1~tl1JLLUUL1'tlUm:JJLL~::1~
'lJ

i:JJfllMnrii~~11:JJtm~ tl~1'U.m1~tlULLU1JL1'tlUm:JJLL~::m11.l":aii,,iJ1il,r£.I ~1tli~~ ii l.tl'U.~lf1ru
'lJ '"

~ tlm1ril £.I'Ym~m1i"u1:JJt 'U.:JJ~NOS lul.tm1L1'tl'U.l'U..ff'U.L1£.1'U.
'lJ 'lJ

r:.l~m1i,r£.ll"lUl1 ~11:JJi,r£.l~~11:JJL,ylhl'U.~nMnt::~11:JJ~1~ru"lJtl~NOS
'lJ '"

1'U.~1'U.~11:JJLU'U.u1::,rm;LL~::ml:JJLu'U.1il1~,tl ~111"lJtl~ NOS,y tlLL~n~1"1::~11~m1i~ Ln~LL~::

m1~"~11:JJL~ 'U.LL~:;U'YlUl'Yl"lJtl~~11:JJf)~ LU'U.LtlmrmL~:;~11:JJf)~L1'11~~1~'Yll~i 'Yl£J1~1L1'~fLL~:;

l"l1Jl1~L1'tl'U.hl~tl £.I~m1'\.bLtll NOS L,yllul.tm111~ LLr:.l'U.nl1L1'tl'U.LL~::nl1'\.bluui1lliil wff'U.'lJ 'lJ :.J

L1£.1'U.~ tl ~L1'a'U.L~'U.l1 NOS ii~11:JJ~lf1ru,ra £.Inl1r:.l~i:JJn'Ylf'Yll"nl1L1-£.I'U.~11:JJE.l~£.I1n1'U.~ w DI q

nl1,r~ nl11 W#'U.L1-£.I'U.LL~:;~l'U.~ ~ a~till 'U.LL~~:;1'U.iitl1':JJlnt:JJln "lJl~ LL~ ci~,j a11~ LL~:;
'lJ

u1:;L1'1Jnl1nt1'U.m1L1'a'U.NOS "lJl~nl111:JJ~m::~11~~1~1 £.Ill'U.LL~:;"lJl~m111~LLr:.l'U.nl11i
'lJ

L1~11'U.m1L1'a'U.
A,Q,.oI.::I,d "'" QJ A. 1.Cl( A. A. tf

2.3 \l1'WHI urnfl U111El\I flU fl"'i~(9l ElU1\111L,.,G1Nit L1f\l1L~"i1::'",
2.3.1 \l1":j~u',uh::LYlA

a.".fi" 1d.lCll ca..-,.4 ca.,. £ A

L1'fl'U.'U.'YlLL1'(W1~1(2536 : U'Yl~~£.Ia)~nMlr:.l~L1':JJq'Yl1l'Yll~m1L1£.1'U.q

~rll~~lGf~f nl1f)~a E.ll~~L~~ r:.l~"lJa~um1£.1'U..ff'U.1Tll£.l:JJ~nMltJ~2 ~ L1£.1'U.t~ £.I1iLLuutJn
q

n1iln11:JJnl1f)~nlJnl1L1'a'U.~1:JJ~1ia~1 l"lUl1 ~11:JJL1'1:JJ11(11'U.nl1f)~a E.ll~ii L~~~~"lJ a~
'lJ 'lJ q

un L1-£.I'U.~ L1£.1'U.l~£.11iLLuutJnn1iln11:JJl 'U.nl1~~ nu~ L1-£.I'U.~l:JJ~1ia~1LL~n~1~n'U. aE.ll~~
'lJ 'lJ

Utl~lflnJ'Yll~L1'ii~~1:;~lJ .05 ~11:JJL1'1:JJ11(11'U.m1~~a E.ll~iiL~~ r:.l~"lJa"um1-t1'U.~ L1t1'U.1~ tI
'" q

1iLL1J1JtJnn1iln11:JJnl1f)~~~~nl1'Yl~ ~a~L1'~nl1ria'U.nl1'Yl~~a~a E.ll~~U£.l~lf1ru'Yll~ L1'ii~
'lJ '",......

'Yl1:;~1J.01

1"15m ~1115nM1(2541 : 104) l~~nMlr:.l~i1lIl'Ylf'Yll~nl1L1£.1'U.l"151q

i'Yl£.ll~lL1'~f nnM:;n1:;Ul'U.m1'Yll~i'Yl£J1~1L1'~f ,T'U.U1ntlm1 LL~:;Tll1:JJL1'1:JJ11(11'U.nl1f)~
'lJ

aE.ll~iim~r:.l~"lJa~irm1t1'U..ffu3Jlltl:JJ~nMliJ~3 1~£.Im1L1'aULL1JlJLaL1'La~ 6fi LElL1'n1Jnl1L1'a'U.
q

~111~1ia~1 r:.l~m1i,r£.ll"lUl1 ~11:JJ~1:JJ11(11'U.nl1f)~aE.ll~~L~~~~"lJ tl~um1£.1'U.nci:JJ'Yl~~a~
'lJ 'lJ q q

LL~:;nci1l~lu~:JJLL~n~l~n'U.aE.ll~'1.3.iiiu£.l~lilru'Yll~ L1'ii~;fi~~1L~~£.I"lJa~~:;LL'U.'U.~11:JJL1'1:JJ11(1
q q '"

1Unl1f)~ tl cil~~L"'~r:.l~ "lJ a"irm1£.1'U.nci:JJ'Yl~~tl~L1'~nl1nci:JJ'l1u~:JJ
q q 'lJ q q

2.3.2 \l1":j~UGi1\11h::LYlA

~lnm1~nMl"lJa"m,rtl l"llJl1 .:nUl,rtl~L~tI1,ja"nlJ~11:JJL1'lm1(11u
'lJ

nl1f)~ a cil~~ L~~ r:.l~~~~1UL1'11:;nl1L1£.1'U.1i~~:JJ~nMlL1'11:;m1L1£.1'U.n'Yl fjl~lL1'~f L1'11:;
q 'lJ 'lJ
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nT'H1rJ'Ufmit~fi'll i;Hrf LLfl:;ht~m~HlI.:;~u') LviEll~L~Ullll"ld1:JJ"lleh'l\llUlilJ~ L~ lJ1,]El\I
'IJ , "

~Q.; A Q,..o Q 0 IV ca.,.. <=:I

~1~lJ"llm~UEl\llU1~lJ'Yl~1f1qJ') ~\lU

LUfliu (Nelson, 1973 : 97) l~'Yhn1d~m~11~lJlifld~El\lflU ~~ElU'IJ

1~lJifi~au~El\lLLuunu'ltn(1lJUln1~6 -;llU1U2 ~El\lL1lJUr;El\l'V\'ii\l~Elul~lJnl1n1:;~ulr;~~
q

~n~El\lV\rt\l~Eluhll~nd:;~uli~~ l~lJ~Eluitlm~fl:; 3 lU 36 f11UL1lJUrY\I2 iEl\lL1lJU
q

l~1Unld~ElULLUU'Yl~flEl\IL'VI~ElunuLL~lU~ElUEl.ntldllJ'VI~\ln11'Yl~flEl\lr;El\l~lilfinld~ElU

1~lJhlnd:;~ul~~~ f1dli~lt1l:JJd:;~U~l ii1uan~El\l~lilfi~Elund:;~ul~~~ f1dli~lt1l:JJ
q 'IJ q 'IJ

d:;iu ~\I ~flnldli lJl"lUll Um1lJU~l~1Unld~ElULLuuhjnd:;~u 1~~~ iifl1l :JJfL~ lJ1nU
'IJ q 'IJ

'VIinnld'Yll\1i'YllJ1fi'1l~~f~\lnlll"lln~ ~ElU1~lJnd:;~U1r;~~ iilU un L1lJU~~ElU1~lJifind:;~U
'IJ q q

1i~~iinldL ~ :JJmmnULfl:;f1rnllll"l ~lUn1di\l Ln~ LLfl:;n11~1tlell\I8\1:JJlnnlll"lln ~~au~ llJ
q q

ifilaJn1::c;iu1r;~~
q

L1£J(Ray, 1979 : 3220 - A) l~1immlJuLfilJu8'Ylil"lfl"llEl\lnldli

~lrll:JJd::~U~l ~lt1l:JJd:;iU~\I1Un1d~ElUl'nlLflii~iifl1l:JJii L'VI~~flLi\lu l:JJlidd:JJLLfl:;nld~~
'IJ q

Eltil\1iiL'VI~~~"llEl."um1lJu3TlilJ:JJ~nMl~ElUU~llJ-;llU1U 2 na:JJ') ~:: 54 fill. l~lJi~q q

~llll"lLL1~~El:JJliL'VI~ElunuV\:JJ~n~:JJ1 ~ElU~llJ~1t1l:JJ1:;~U~\I(~1t1l:JJ.ffUfl1l:JJL,jl1~.ffuq 'IJ

nld'lll Lu1i.ffui Lfl1l::~ LL~:;.ffunl1U1:; dju~h) El nn a :JJ'VIii\l~ElU~llJ~l t1l :JJ1::~U~l
q

~flnldiilJViUll n~:JJ~~ElU~llJ~lm:JJ1::iU~\I~1:JJldm1lf1::LLUU~lmLUU'Yl~~ElUlUL~El\l
q 'IJ

"llEl\lfl1l:JJL'VI~~~Li\lUl:JJli11:JJLL~::n11~~atil\1iiL'VI~~~Lc;imnnl1anna:JJ'VIii."
q q q

1~ (Reed, 1999 : 4039 - A) L~~nMl~~nl1-;l1~El\lnld~~Eltil\1ii

i~ldrnqJl rn~El~fl i:JJ{l'Ylt'Yll\1nl1L1lJU"llEl\lUn~nMl 1unl11 Lfl1l:;~LEln~11~ln LL'VI~\I~l'" ')

d1:JJrY\lnldLLUflfl1l:JJ'VI:JJllJn111'\XL'VI~~ flLLfl::nl1~~Elcil\1iii~ldrnrul rn1unld~n Ml1'nl
q ~

tld::~fi'll~~f~flnldlilJl"lUll

1. f111:JJ~1:JJ11t11unl1~~L.:a\lU1::-wifi'll~~f"llEl\lun~nMlLL~::n11~~

Eltil\1iii~ldrnqJlrn-WYlJU1L~1i.:ffUllllJ1u1 lllf1n1d~nMl

!:'t d Cl.ooA 6' "" ,c::I.cf d..,.., .... A A2. f11l:JJdLULdEl\lUd::l~fi'll~~1l"liJJU1~"llUL:JJElL~dunl1~mJunldfl~
'IJ

~lnn1d~nMl\11Uii lJl"lEl~1UL~11~L1lJU~::iifl11:JJ~1:JJ11t11Un1d~~
q 'IJ

Eltil\1iiL'VI~~fl LdEli~~mUn1dm~n1::~Uli~lm:JJl r;~~ L~alr;dl~rlnM:: 1uc;ilunl1i." Ln~
q q

nld~dulLfl11::~ell"'8'" Eltil\1~:JJL'VI~~:JJ~~:JJ1LiJun~n11:JJ1unl1tJn ~fl\1n1::Ulunld~~
q q

LLrl~L1lJUL~ atl1u~11'\XL-nlnu ~1l1l"lLL1~~El:JJL~LiJUEltil"'~
'IJ
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3. n"i£)Ufl1111~(.9l1"n1'j1iu

LyjEll~iiLLU1'Yl1.:Jhm1":i1~~ ~1~~~.:JL~rl1V1U~n":iEl1JLLU1fl113J~~1Un1":i1~~ LyjEl
'Il

~~U1fl113J'~ fl113JWlm":irl~U~lU 'I'11.:J1'1'1m~1,,~f LL~::fl113JWlm":irll um":i~~ Elti1.:Jii LVI~ ~~
'Il ~ ,

L:a.:J1Lfl":i1::~ "llEl.:J\tm1~u.ffuiT1i~3J~m~ntJ ~ 1 ~'~11Jm":i"ElU~13JLLU1~~flElU"~1n~1"~ LL1J1J

8UL~ ElfLLEln-ny.j n1Jm":i"ElULL1J1J~1JLWl::Vl1ml3J1
'Il

L~ m ~~ LUU~1Jmijnflult1~ illflU VItt.:J"llEl.:J'I'1f1'IYnflElU"~1n~1"~ 1~mLU1~~"ll El.:J~ q ~ DI ~

L~ ~L~~iimull.":i1n~lU Vltn"ll El.:J'I'1tl'IYnfl ElU"~1n~1 ,,~~"h~L1~um1.:Jfl113J1~lntld::Gl1Jm":inr~ ~ ~ ~

"llEl.:J~L1~ULEl.:JLL~::n":i::1J1Um":i1Um":im1.:Jfl113J1 LUum ":in":i::ri1"llEl.:J~L1~ULEl.:Ji.:JVl3J~
'11 'Il 'Il

A cv AQ. 6'
- m":i"ElU~l3J LLU1fl~fl ElU"~":in~l"~

LL1J1J8UL~ ElfLLEln-nw

.,
- fl113J1 fl113JWlm":irlYJu~lU

'Il ~
A 6'

'1'11-31'1'1m~l "~":i




