
I .... 
'U'Yl'Yl 2 

n11iim ~ei.J n11vrin.1u 1 f11111 ~1m1ri1 un11~ (j) L '].Jirrn1'11 ~(j)f "ll ei.J it rn1 ti wff u 

1h::ri11~m~1u~ 5 h.J L1tiuu1u 1.J~111 ~1Lll ei1.J'Yl ei.J i.J'Vl1c;)Yl~rn fon Le;) tim1ic;)m1L1tiu 1' , ~ 

LLuu111in1n11~rn ~1::'V11 f111111' 7 .ff u (7E) Wiitii.~~n~1 Lein ~11"LL~::.J1 u ii ti~ L~ ti1i ei.J 
::.J ~ ~ 

m11~1iu°IK1i eii.J~ ei i.tltt 

2. 'VI ~n ~~1~mu~n~1 h.J L1tiuu1u1.J~111 n~11 ~11::m1L1tiu TI'Yl m'11 ~~f 
~ , ~ 

3. m1ic;)n11"L1tiun'Ylmm~~flu'1~11"1"~~ 21 
~ ' ~ 

A .:Ii Q..I CV .c::I .... Q..I Q..I A .... Q..t 

4. LLU1flc;)Lnti1num1~c;)n11"L1"tJU1"LLlJlJ111';Jn1m1~rn~1::'V\1f111111 7 "llU (7E) 
~ ::.J ~ 

' ' A Q,; ,::t ,cd "' 

7. .J1U1~tl'YlLntJ1"1JEl.J 

8. n1eirnm1~c;)1um1iiti 

1. fl'l11Ja1ity11ehmTn~u'"~nu1~1~G1{ 
n1::'Yl1"1.J~n~1Rn11 (2551 : 92 - 93) i.~n~11ti.Jfl1111~1~~"1Jei.Jn11L1tiu 

i'Yl ti1 '11~~f11 i'Yl m '11 ~~f iiu 'Yl u1'Yl ~1~ruri.J1ui.Jfl11 fon i.1""~~ uuLL~:: ei u 1 fl~ L ~11:: v , 

l 'Yl tJ 1 '11 ~ (j) f b ~ tJ 1 "JJ El .J n lJ 'Yl n fl U tf .J l U ~ i (j) ti 1":: '11 l U Lb~ :: n 11" .J 1 U El 1 ~ ~ (j\ 1.J 6) (j) ~ El c;) ~ U , 
b 'Yl fl 1u1~ fi bfl~El.J i'.i ei bfl~El.J 1 ollLb~:: ~~ ~ ~ (j) (j\1.J 6) ~11u ~ti1c;)1 ollb ~ ei ~1U 1 tlfl1111~::(j)1n1 ui51 (j) , 
LL~::n11'1'11.J1u L 'VI ~1'tl~1mllu~ ~"ll ei.J '11111n'Yl mm ~(j)f ~ ~11 ~ ~1unu'11111~c;)~f1.J~11ff 

~ 

bb~::'11~(j)f5u6) i'Yl tl1'11 ~(j)f"Il1 ti1 ~11u~ti1.~vrin.1u1iTI~(j) tf.J'11111~(j) LUUL 'VI (j) b nu~~ ~(j) , , 
~1'1.J ~,-,-ff ~(j)i Lf111::,..Z 1~11rn ii'Yln~::~1\ilru 1 un11fiu'11'1V11 '111111' iifl1111 ~1m1ri1 u v ~ 

m1LLntl ... ru'Vl1 ei rJ1.J Luu1::uu ~1m1ri i(j) ~u 1~ 1(j) ti 1 ii ei11~~'VI ~1n'VI ~1 ti Lb~::iitl1::in,;~ mu~ 
v ~ 

(j) 1"1~ ~El lJ L~ l'Yl tl1 '11 ~(j) f b U U lin.IUTI1"1"11"1J El.J fon mJtll 'VI~~ .J b U ui.J '111 bb ~ .JnTH1 tJU f ~ 

(knowledge - based society) i.Ji u 'YlnflU~.J'11 LUU~ El.J i.~fun11vrin.1u 11 ~TI'Yl tl1'11 ~(j)f , ~ 

L ~ ei~~::ii '111111'fl1111L-li11~1 uTI1111°.!51 ~LL~:: L 'Ylfl 1 uh fi~11u~rf ~f1.J ~,-,-ffii'u ~1m1riu1 
~ , 

f11111flt11 iei rJ1.JiiL 'VI (j) ~ ~ ~f1.J ~,-,-ff LL~::iiflrnTI1111 n~ 11 ~11::n11L1tiu n'Yl m'11 ~(j)f ~.J'Vll.J ~ , , , ~ , 
1 ~r-YL1tiu i.~L1tiun'Ylmm~(j)f ~L itum1L~ei11 Lti.J f111111'nun1::u1un11 ii'Yln~::~1\ilru1 u 

'\J 'll \I QI 
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m1Ti''Uif111LL~::~f1.,i e.J.,ifi'f1113Jf L'il t11 in1::u1'Uin11 L 'Uin11~rn~1::V11f1113Jf LL~::n11LLn1J"'ruV11 
'IJ 'IJ "' 

~VI ~1 n VI ~1 ti '"' ~ L 1 ti 'Uiii ~'1'U,113.J L 'Ui n11L1 ti 'U, f Y1 n.ff 'Ui<il e.J 'U, ii n11Yi1n';)n113.J ~ '1tin11~" 3j El 
'IJ 'IJ q 

tliju11"il1.,imh.,iV1~1nV1~1t1 LV1m::~3Jnu1::iu.ff'Ui L<ilt1,~n1V1'Ui'ilm1::~1~qi,1i.,id 
,::!. al,:::d,A CV O alA ~ al.td.A I J" -! .r=:talA 

1.1 ~.,i3J°1l"1<ilnUn1::U'1'Uin11'i111.,,"n'1<il ~.,i3J"n'1<il Vl'Ui'1tlW'Ui~1Wlle.J.,i~.,i3J"n'1<il .... 

&:I I Q.I O I A .i=i al.A 

VI ~1n-v1 ~1 t1"t'11.,i-n1n1w m·Hn t1Y1 e.J'il"t'11.,iwmm113J m1"t'11.,i1wll e.J.,i1::uum.,i 6) "Irn.,i~.,i3J-n1 'ii 
q 

i1~'Ui1m1LL~::f1113JV1~1nV1~1 tl"ll e.J.,,;.,,iiili<il LL~::L Y1f1 L 'Ui fa ~il1n1w 
.ci.A CV .c::i: l),;I i=::. al .:::IA .d CV CV CV ft I 

1.2 -n1<ilnu~.,iLL1'il~t.l3J ~.,i3J"n'1<il"t'1V1~1nV1~1tlde.JU<il'1 f1'113J~3Jwmn::V111.,i 

;.,, iiili 'ii nu;" LL '1'ii~t.l3.J f1113J i3Jvr'U, TI"ll e.J.,i ;.,, iiili 'ii c;\1.,i 6) L 'Ui 1::uu UL '1 ~ f1'113J ~1 ~ qj"ll e.J .,i 

"t'1fvrn1n1rr113J-n1 Gi n11L iLL~::i'iln11"t'1fw t11n1rr113J-n1 ~ L 'Ui 1::iu'Yi' e.J.,i~'Ui tl1::L Y1~ Lrn:: fan 

t1"""ilit1~ii~~<i\e.Jn11e.J~1El'il"lle.J.,i;.,iij;li<i1L'Ui~l11WLL1'il~t.l3J~h.,i 6) 
'IJ 

!VA Q...11:11. Q..I ,;Q .d I 

1.3 ~11LL~::~3JU <il"ll e.J.,i ~11 ~3.JU<il"ll e.J.,i'1~'i1LL~::~11 LL1.,i tl<il L Vl'Uitl11::Vl'11.,i t.l'Uif11 f1 q q 

n11Ltl~tl'Ui~tl1'Ui:: n11Ln'ilm1~::~1mL~::m1Ln'iltlijn1t11Lf1ii"lJe.J.,i~11 ~3Jn11Lf1ii LL~::n11LLtln 

~11 

1.4 LL1.,,LL~::m1Lf1~e.J'U,~ li113J"n1~"lJe.J.,iLL1.,,LL~LVl~n,~~1 LL1" htmh..:i Lbd..:I 

it 1 Lf1~ t1f m1rn:rn LL1..:1n1::Yi1<i\ ei1<ilri m1Lf'l~El'Ui ~"ll EJ..:Jl<ilbl LL 1.,, L~tl'il"t'11U 1m3Ju~m1Lf1~ EJU ~ 
q q 

LLUU <i\1.,i 6) L 'Uiili <i1tl1::-;l11u 

1.5 wi.,i..:11u wi.,i..:11unum1~11..:iili<il m1Ltl~t1u1tlwi..:i..:11u ~3Ju11LL~:: 
'IJ 

tl11n!Jn11ru"ll e.J.,i LL~.,i L~tl..:I LL~::'1..:J"il1' ~~1 f1 ~'ULL~ L VI ~n' ~~1 n3J3JU<ilf11Wf.,i ~LL~::tl ijn1t11 

it 1 Lf1~ t1f ti iji3Jvrui1::w-:h.,i ~11LL~::wi..:i..:11um1e.J'* fn,;w i..:i.,i1u ~~"ll e.J.,in111 iw i..:i..:11u<i\ e.J 

' -A A .... 

"n1 'ii Lrn::~.,i LL1'il ~ €13.J 

1.6 n1::u1um1Ltl~t1ULLtl~.,i"lle.J.,i fan 1m.,i~f1.,iLL~::EJ.,ifi'tl1::ne.JU"lle.J.,i 1~n 
Y1f w t11n1Y11.,i rr1ru ~mrGi Y11" n1 t1 n1 w"ll El" ~'U, ~'Ui ~ 1 EJ1 n1 ~ ~3.J !T~"ll e.J ..:i tl 1 fo n LL~:: 
u11t11m~ n1::u1'Uim1Ltl~t1'UiLLtl~..:i"lle.J.,,Ltl~EJn fan tl11n!Jm1ru"t'11..:1rr1ru t1"""ilit1~ii~~<i\EJm1 

ft A a,.. A ~ .c::t 

1.7 'i1111~1~<ildLL~::e.J1n1~ 11~'Ui1n11"lJEl..:11::UU~1tl:: n1LL~n6ll Lt.lnf1W q 

ti ij i3Jvr'UiTILL~:: ~~<ii El;..:! iiili 'ii U'Ui fo n f1113J i3J vrmf"ll El..:! 'i11..:I t.11 Yi 'ii rJ 'i1'1..:Ji'Ui Y1f LL~:: fo n 

f1113JITT~tu"llEJ.,iL Y1f1L'Ui1~ ~e.J1m~ 
"' 1.8rr113J-n1~"lle.J..:Ji"t'1t11m~<ilfLL~::LY1f'l1 ufa~ n1::u1un11"t'11..:1i"t'1t11m~<ilf m1 

;rnm::V11f1113Jf m1LLnt1""ruV11 LL~::~<ili"t'1t11m~<ilf 
'IJ "' 
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., ., 
2. ;i~a.i\J'V13J1tl'lltl\J'VliTI~Gl1UTI\-l>Tin1\ITI11~Titi'1iWW\-1>~1\-li 

q q ... ... 

n1::'Yl11\l~m~1nn11 (2551 : 5) 1~n~11ii'1"il\91il\!V1:1J1tJ"llEJ\!V1;n~\911Lrnuniil1\l , , 'U 

A ~ J{ Q..I A .1;; J{ 1 Q..I ""-' 'l'-'!C\ .id .d 

n1"S~n~1"1JU V'IU~1U VI iil n ~\91"SLLnun ~1\ln11~n ~1"1JU V'IU~1U:IJ\!V'l~U1 i:..J L "StlU b VIL uUflU\91 :IJ 
"' cu .u q \I 

1.l .... ru ru1 ii fl11 :IJ ~"ll ii fi'n tl 111 V'lb u n1"S~n ~1 <ii El LL~ ::1.l1::n EJU miSV'I ~ \! fl1VI U\91 Lu U"il \91VI :IJ1 tl 
QI QI q q 

L ~El b~Ln\91nU ~L1tlu LriEJ"i!Un1"S~n~1.ff u ~U~1U i\ld 
'U .... 

2.1 iimu.TI"S"S:IJ "il1tlTI"S"S:IJ Lb~::fi1Utl:1J~~\!U"S::~\!'1 LV:Uflllifl1"1JEl\l\91UbEl\l ii1utl , , 
bLiil::U nu~\91U\911 :IJVI inTI"S"S:IJ"ll El\!V'l"S::V'l'Yl1Jf'l1~U1 Vl~Elf'l1 ~U1~ \91U i!ufi El LJ \91VI inuf"nnJ1"ll El\! :;.J , ... .. ... 
L~"S~~n"i!V'I m V'I tl\l .... 

2.2 iif111:1Jf f111:1J~1m1ri1um1~EJm1 m1~\91 m1LLriil .... ruV11 m11iL'Ylf11u1~u 
'U ... 

' A, A M..d jlllli A tV ca,.. 0 Q,..I 

2.3 :1J~111V-1n1mLiil::~111V-1"il\91'Yl\91 :JJ~U~tl LLiil::1nm1EJEJnmiil\ln1tJ , , , 
2.4 iif111:1Jfn-n1~ ii~\91Gt1\tn 1 Uf111:1JLUUV'liilL!iEJ'11 'Yl tlbLiil::V'liil fon LJ\91du 1 u1fi 

i51 \91 Lbiil::n1"SU n fl"SEl\l \911 :IJ"S::U El U U"S::"n1TIU1 \91 tJ auiiV-11:: :IJVl1 n ,;'\911 rl'Yl"S\l LUU U"S:: :IJ"ll , 
2.5 ii~\91Gt1un1 un11EJu fm;-1~uTI11:1J LL~::11iiu""ruru11 'Yl tJ n11EJu fn~LL~::vr~u1 , \I QI QI q 

~\! LL1 \91 ~El :IJ ii~ \91~11J1"Slli::~il\l °r'l1u1::1 tJ"n~bLiil:: ~f1\l ~\! ~ ~\11 :IJ b ui\l fl :IJ Lbiil:: El LJ11 :IJ nub U , 'U 

ca-- ~ f'd; CJ,J Q..I I d; CJ.A ~ 
\llnmHJl"HHl1\-1>~1 m~•1 t 'h'I L 'Hl\-1>1J1\-1>1\J'Vf'HJ Tin3Jtif1')::TI1'H ')tJ\-1>')1'Yl tl1~1Glf Gl') 

... q ... 

A,Q.; Q.; ~ d; CJ.A ~ 
1. 1~tl'Yl~Wl.ltl\JTI1')L ')tJ\-1>')1'Yl tl1~1~Gl') ... 

h'1L1tiutl'1u1'1Vf~":IJ (2553 : 11) 1~n~11ii'11itir1~~"1JEl\ln1'H1tJWD'Yltl1f'l1~\91f 'U 

11V1 ;n ~\91"SnT-n1£mnT'j~EJu 1'Yl m~1~\91f"il::L ~El:IJ fo\l L dEJVl1 LL u 1~\91V1;n mi::n1::1num1~ 
'U 

dju~1niil LL<iliif111:1J ~El\91fl~ EJ\lnui51 \91"il1\lvf\!1::irn-1 El\l~ULLiil::"S::irn.h::L 'Yl~ LLiil::ii f111 :IJ LJ\91VI LJ u q 

VI ~nnVI iil1 tJ VI ;n ~\91"SLL1il::m1L1tium1~EJU~ El\! \91 EJU ~UEJ\l ~L1tiu ~ii fl11 :IJbli!\91 LLiil::fl11 :IJ ~uh 
'U 'U 

LL\91 n <i\1\l nub U n1"S b °1i1'Yl tl1 ~1 ~\91f Gt1 VI fu n1"S~n 1fl <i\ El LLiil ::iJ1:: n El U EJ1i5V'I ~ L ~ tl1°1l El\! n U 

1'Ylmm~\91f ~L1tiu'Ylnflu"il::1~fun11~\!L~1:JJ1,~\1r~u1n1::u1um1~\91 f111:1J~1m1ri1um1 
'U q 

Q ""' .d. .... .... Q,..I ... .... 6' 6' 

L 1tJu1 n1::u1un11~rn~1::V11f111:1J1 n1::u1um1LrnilruV11 bbiil::n11~\91flU~11\!~1w1 EJ\lfl 
'U 'U ... 

f111:1Jf 1°1iLLVl~'1L1tJufl wnEJ\l~U l\91tiilEJ11iifl11:1J~1fi'ruf11ufinum1L1tJu1 u~mu~rn~1 1 i 
\I \I QI \I 

tl'Yl1J~1~\91fn11L1tJUn1"S~ElU mnnVI ~1 m ~El \91 EJU ~UEJ\lfl11:1J~ El\ln1"S fl11:1J ~uh bLiil::1TIL1tlu 
q 

~LL\91n<i\1\lnU"ll EJ\l~L1tiu m1L1tJufdjun1::u1um1~Gt1'1ru~'Ylnf1u~ EJ'11~fum1vr~u1L~El1 ~ 
~ \I QI q 

~\! L~1:1J LLiil::vr~u 1~L1tlu1 ~iib"il \91fl ~ fl lliTI"S"S:IJ "il1tlTI"S"S:IJ fi1Utl:IJ~ L VI m::~:IJ<i\ EJ1'Yl mm ~\91f 
'U , 

L'Ylfl l UliilLJ LLiil::~\!LL1\91~El:IJ 
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2. Amn1vt~L~U,.. . "' 
._,._. ~ d fill.c:J. IV~ 1 .. ., °" Tlnbfl1YH-lL1"tl'W;J'l.J"l!UU1"::tUJ~n"M-1uYI 6 ~.\!'\.!. ( 1.\IL1tl'\.l.'l.J1W'"J.\1Yl1"11, 2553 : 12) 

• 'II ' 
2.1 L"li1 h LT11".\l"i'1.\ILL!N::m1Yi1.\11U"llEJ.\11::uu~h" ".I "11EJ.\l~.\lili51~ LL!N::T11111 

im1ruf"ll a"~" ili51~~'VI 1N1n'VI !N1t11 u~" Ln~~ a11~ LL~n c;11.,,nu 

2.2 L"li1h"1.1u1iLL!N::m1"il1Lmnn~11"1lt:i.\11"~ "rnu::"llt:i.\1~11 ~11u1i"llt:i.\1~11 
q q 

LL!N::m1Yi11 ~"11Ln~m1Lu~t1uLLUiN.\I ~111 ui51~u1::"il11u m1LLt1n~11e:i rJ1.:1~1 t1 

2.3 L"li11"il~iil~Ln~"il1nm1a e:imL1.:in1::Yi1nu1~ri T1111.1iu 'VI inm1Lrl' e:i.:i~u q 

"" ...... I ,,r" '" '11 •• 1.~ "lJEJ.\ILL1.:Jiilt:itl~1 "11'l.J~LbiN::u11n!Jn11nbL'l.Jtl.:J~iJ,"lJtJ.:JLrn.\I L~tl.:J LL!N::1.:i"il1 bnn1 

2.4 L"li1hin"M-m:: e:i.:1'1u1::nau ~11u1i"llEJ.\lel111Nn LL!N::u11t11m'1 

T11111 i11vriJ,f "lJ tl.\1~1.:1 mfi~ tl' L!Nn bbiil::~1.:Ji'j,j, rif~ii~iiliq\ Eln11Ln~u11nl)n11mli11:ll"151&i 
.... I I I 
CVo A ""'A-' .al.... o 

2.5 ~.\lmm1.1rn t11nu".\lri"il::L1t1iJ,1 m~Tl::L um~e:i'LI'Vliil1 mm1r11.\I 11.:iLL~'\-l, 
'II 

LLiN:: ~11"1"il ~11"il GfEl'l.J L~ ti 1 iL Tl~El.\I i'.j El EJUn1ru 1LT111::~"1iEl11 iN LL!N:: ;El Gf11"Tl1111f"il1TI ~ iN n11 
• 'II 'II 

ITT11"il~11"il "au 

2 .6 1 iT11111i'LL!N::n1::'l.J1'\-l,n11Yl1.\llYI t.11~1 "~-n iJ,n11"~11.\li51~ LL!N::mi-~n"M-1 
'II 

T111:lli'L ~:llL&'i:ll Yi1LT11.:J.\11U'Vl1EJ.:fi'\-l,.\11'\-l,~1:ll~rl1'Vl'\-l,~1i'V11Elm11T11111~'1-1.1-;J 
'II 

'V\1T11111i' 
'II 

2.8 ~1::m.tn 1 iJ,T1rufi1"1lt:i.\IT1111.1nrimm~~f LL!N::L riTl L '\-1, fo ti LL~~.:1T11111~'\-l,°l!:ll 
q 'II 

t1n rJ t:i.\I Lbiil::LT111Yl~YITI1 iJ,~iil.:J1iJ,"lJ El.\! ~~~fi'iJ, 
'II 

2.9 Lrn~.:1fi.\IT1111.1'Il1'l.JoB.\I 'IA1.:i 1t1 LL~~.:1Yiri&in11m ~ t11num11 im1~ LL!Nfn"M-1 'II 

' CV A A 'I-' I 1J.' I 

Y11Yl t11n11i1111°151~ LL!N::".\I LL 1 ~ iN El:ll El tl1.:IWlnbT11 'II • 

O t IV ...... I .... g' A" 

2.10 Yl1.\11'\.I. 11 :lln'LI ~ EJ'j,j,EJ t11.\l Gf11.\l Gf11TI Lb~~.\IT11111 Tl~ L 'VI '\.l."11 El.\!~ '\-1,L El.\! bLiN:: mm 
'II 

fuv.J':iT111:ll~~L~'\.l."11El.\l~'\-l, 
'II 

3. i1:51't'I LLitta1"itnTn~uwIT"i\IL~umY1w1'1vt'rn i',..1..h:::n1.1~ntt1ll~ 5 
"' 

.,; ...... 
a1"it'Yl 3 a1"iLLitta1.1m11"l.I u\la1,. 

1.11 Gl"i,21,.. 1 3.1 L -li1 h ~1.1 u1i"ll e:i" "11T1111.1 i1.1vr iJ,fi-::'VI 11.,, "1.1u1i"ll a.:i "11bbiil:: 

1Tl1" "i'1.\I Lb iN:: LL 1 .:I~~ L 'VI rt ti 11::'VI 11.\1 El '\-1,[11 Tl ii n 1:: 'LI 1'\-1,n11 ~'LIL "1::'VI1Tl11111' LL iN ::~ ~ 1 YI tl1 q 'II 

m"~f;e:i"11~.\l~L1t1'\-l,f LL1N::u1T111111m1iu1::fo"l!i! (h.:iL1t1iJ,U1iJ,1.:1Yi11.1,2553 : 180) 
'II 'II 
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' 
a-11::-Yi 3 a-11Lrn::a-3J1.J1i"J.Jf.l\la-11 mm~nu 1 3.1 

fV A I .J 
"J.Jfl\11a'~~U~'il1\I~ bnLJ1 

.... ... ' 
n1.Jfl113JLJ~'V\LJU fl113J , 

.. .. 0 

bb"J.J\I fl113J b 'V\ULJ1n1·m1 

fl113Jff.lu n11u1hh~h 

bb~!:fl113J'V\U1bb UU 

... 
g.,.,, 0 11 g., 
~L·a.1wn1n::: ,. ~ ... 

.di I f:t r::o ~ A 

fl113JLJ'il'V\LJU fl113Jbb"J.J\I 'il\lfl1fl13J 'il\la'3J3J'il~1U , ... 
fl113Jb'V\ULJ1 m1'1.t1fl1Ti'f.lu 11\lbb~Un11'Yl~~f.l\I b~f.ln1i 

n 11 i.t 1 1 w Yi 1 bb ~ :: " 11 3J ~ u n 1 nt ~ b 'V\ 3J 1 :: a- 3J u n 1rn 
'V\U1bb UUbDU~3J1.J1\G\1\I ~"J.Jf.l\I n11'Yl ~~fl \I ~mr<ii "J.J 8 \11 ~'ii , 
1~~ ~\lla'~Gl1\l~oU'ilrlW'1::ii Gl1\I ~ uwnn~~ ~1U~~n11 , , , 

1wn1~tl1::-;J11u m1i.t1 

1a-~~1\I ~ m 1i'Y11~\l"J.J8\I , 
bfl~8\l 1i<il8\lfi1\l\lfi\I ~3J1.J1i 

' IV A I A fV 

1a-~~u~~1\I~ LnLJ1n1.Jfl113J , 
... ' .. 
LJ ~ 'V\ LJ u fl113J bb "J.J\I fl113J , 

.. 0 .,, 

b'V\ULJ1 n11U1fl113J18U n11 

u11 w Yl1 bb~ ::f1113J 'VI u 1 bb u u 

11';)1 

8.fi'J..h1LJ bba''il\lfl113J~~b~U 

8LJ1\1~~1:: flTI1.J1LJn11u1 

1~~1u1itl1::1LJ~u1u , 
i1i'ilU1::~1lU b~LJU11LJ\11U 

bb~::i.t 1 ba''!-1.8 ~ ~\11'!-l. 

., ., . 
4. Gl'lii1~ ua:::a11':t:fl11'L~U'Mi-IT1'\IL~U'MiU1'Mi1\l'n1'3J i'Mi1.h:::f13J~ntt1llf1 5 ... 

.. ,,.:::~ 8 fi"j'"j'3J2f1~"llD\11'YIU1~1aGt·foa:::L'Yl~L'MilaU 

3J1Gl1'~1" 'l s.11in1::1.J1um1'Yl1\11'Ylmma-'ilfbb~::~'ili'Ylmm~m1um1;1.J 

La-1 ::V11ft113-1f n11Lbntl .... ruV11 f11tl11 n n m1rn 'Yl1\lli113J~1<il~b n<il.ff u~1u 1 'VI nJ ihtl bb1.J1.J.yj 
C\J CV '\I W QI '\I 

bb'" Uf.JU ~13J11fl f.JTI1.J1 LJ bb~!:'il11';) ~81.JL<il111LJ1<il-li8 3J ~ bb~::bfl~8\I ii 8Yiii 8 LJ1Wll1\Ib1 ~1J u ~ 
~ ~ 

L-li1 h11i'Yl mf11a-~f b 'Ylfl 1u1~ fi i\lfl3J bb~::~\I Ln'ilti 83J iifl113J b~ LJ1-li 8\1 im4'uinu (h\I b 1LJu 

U1Ul\l'V'l13J, 2553 : 195) 
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~nn.:i 2 1L~11:~~1~1~ mbJbi11:m1L1uuf'lrw1mbi~f 1:~u.ffu1h:tu1~m~ni]~ 5 , ~ 

ITT1:~ 8 li113J"151~"lJEl-.:ll'Yltl11'11bi~fLL~:L'Yl~1u1~fi 3J1~1~1U 1 8.1 .. 

1. t..:i~hn13JL~mnmh:L~u V11m~EJ..:i V11E1bin1un11nt 

~'1:~m~n ~13J~fl1VIU~ 'l -XLL~:~13J~113JbiU't'1 

.. ""' .... ~ ~ .d 0 

l'tn~1~u~11 ~1~n11ru. bi..:J'Yl'1:v-iu'11nm1bi1d1'1 

~11'1biEl1J 

3. L~E1nm.Jn1ru LL~:1nm1~11T'ilm111biEJU~rin~EJ-.:1 , ~ 

' ' 
L V13J1:bi3J 'l VIL~ ~~Yi~1El1J~ ~ 3J LL~:L i5EJri El'~ , 

4. uufimJE13J~LUL.:n-.:11fimru.LL~:~nl.1l1Y-l lL~11:~ LL~: 
~ , 

~n'1 bi El u ~~nu~"~ ~1~n11ru.6l1 i'.'l.1 L biUEJ ~~LL~: 

"llEJbi1u , 
5. bif1..:J~1f:l13JL V13-iL vlEJm1ITT11'1 ~111lbiEl1J~El tu 

6. LLbi~-.:1~113J~~L~UEl~1-.:!Bbi1: ElTI1J1tl ~-.:1~11m~u 

LL~:bi1U~..:i~t~L1uuf , ~ 

7. uu timL~: E1nu1 u ~~n11~111'1 ~1111 biEJUm3J~113J 

Luwu1..:i iiL VI~~~ LL~:iiu1:in,;v-i mue11..:i ~" , 
9. it1LbiUEl i~Lt.bi~..:i~~..:i1u 1~uEJnu1u~1u11111 LL~: 

L'~ tJU 11 tl-.:11ULL bi~-.:! n1:U1un11 LL~:~~ "lJ El-.:l-.:11U 'l v; 

~uL"Jl1L1l 
~ 

.... ... - <!') d 
n 1 "i;J ~ n Tn ·urw·n n u 1 A' 1 iii 111 "i m A' 111-;i "i"iti-'t1 21 

" 
.... ... - tf 1. n1"i;J~n1"iL"it1""i'l't1t11A'1iil111"i 

" ln~bi {Toplis, 2011 e11..:iii..:i'lu bi3JLfiu1~ v-i1~bi'Ylnml't, 2556 : 57) n11i~m1 , 
L1tJUTI'YlU11'11bi~fiim1LU~tJULLU~..:Jtum3Jm~L1~1LL~:u1mru.~113Jf~iimn~u'lmL~~:1u 

~ ~ 

n11L1 uun11biElU l'Yl tl11'!1 bi~fl Utl ~n EJULUUn11tl1 tl'Yl El ~~113.Jft~ tJ 'l iinu11m tJ LL~: 'l i , ~ 

uiju~n11LUU~El L oX ~L1tiub "Jl111J L~El-.:1111l'Yl tl11'11bi~f ~1um1uiju1\ El ~1-.:it 1fim 3J n11rl1 

u 1iu1\n11 'l uu~n E1u11uii..:iu""'11'1uutl'..:i~..:i Luum1L\li~ u~1~EJU'lu1:V111..:i~ ~biEJuu11m u ~-.:1'1'11 
;.) , , ~ 

'l -X~L1uuu""''111Uu 13-i~EJ ubiu hm1'1'11u 1iu1\m1mni!n ~ , ;.) 
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'l \t"li1\1~~111H~ 20 m1b1tmm1~a'" i'Yl mm ~cg]f bU\tm1b U\t 'l ~~b1rmnfl11~rfol.'l::: 'II 'II 

b-iJ1 h 'l \tb dm~11~ LI ~1\tm1'1°'\tfll1bbi.'l:::~rn~1::: 1cg] L1m1~a ~111:::Yil1\I ~ ~a\tnu ~b1Ll\t 'l m.Jl.'l1 LI 'II 'II 

~~111H~ 20 iin11btl~ Ll\tbbUl.'l\11~ Lli.'l~'Yl EJ\tfl113Jf~1~-;J1 bU\t~ am1b1Ll\t f m1i~m1b1Ll\t f 'II 'II 'II 

btl~ Ll\tbbUl.'l\11~ ti b U\tbU 'V'l1:::~11:::~~1~tybbi.'l::: 'l in1:::u1\tn11~u b~1::: (inquiry)bU\t11n~1Wll El\! 

m1b1t1\t TI'Yl t.11~1 ~~f ~b1t1\t~1 m1riYi1fl113-1fl~-;J1nn11~u b~1::: bb~ tl'\11~ b -ir1hm1b1 LI'" f 
'II 'II 'II 'II 

i'Yl Ll1 ~1 ~~f~13J1i113J"111 ~~ fl11bU\t \tBn-;J1ndt1 fiu1in11~1'" 'l Yi t!]~Yl1J 'l'" Yi t.t'\I ~a b1 Ll\t 

i'Yl m~1 ~~f"ll a\ltl1:::b 'Yl~1 'Yl ti bU\t1J'Yltlfiu1in11~b~ t1\tbb1J1J m-;J1n ~1\ltl1:::b 'Yl~ bbi.'l:::~1 a ~1\1 
~1\16) ~'V'lu'l \tum1t1\tbU\ti1a~1\1~1n1.'l ~1 ~b1Ll\t Yi1 'l ~~b1t1m-ir1hnl.'l1nm1Yi1\11\t"ll EJ\I 

'II 'II 

i'Yl t11~1 ~~fl~mn i\ltf \tn11b1t1\t i'l \tU ... -;J-;JU\t~\ltlfu b ti~ tl\t3J1 b U\t Yi in ~~1~ri1\t~n H1 
'II , 'II 

Yi in ~~1ri a\I~'" bbi.'l:::fl1u fl 3J m~1~1'" 1~ LI 'l i~11:::brn\tn 1.'l1\I bbi.'l:::~1ci1 ~113-1 n'" ~\ltl1::: b 'Yl ~ Yi1 a 
'II , .. 

.d.::1 I Cl.I "" ~~ A A 'Yl b 1L1n11V11.'ln~~1bbn\tnl.'l1\lm1~nH1"ll\t 'V'l\t~1\t 'V'l. ~ .2551 (n1:::'Yl11\l~nH11im1, 2551) 

2. n1'lilPln1·n~u'"n'Ylv1~1?tt9l'id6·h~~m1'i'i1Y~ 21 .. 
1m~~ (Toplis, 2011 a1\lii\IL\t ~mnm~ 'V'l1~~YJRm~. 2556 : 59) m1i~m1 , 

b1t1wfn~3JITT1:::m1b1t1wnY1t11~1~~fl \tU ... -;J-;Jumu\tm1b1r.m f11 i'Yl mm ~cg]fii1\11\ta ~1\111 
'II , 'II , 'II 

..d "" "'.I .J !'I ' "" "" ._ .- .I (Howscience work) 611\13-1 B\lfl u1:::n aumu\tbbn\tYi 1.'ln"ll B\ln11b 1tl\t 11'Yl mm ~~1 3 u1:::m1 'II 

1~m\ 
1. n11~nH1tl1:::11ibbl.'l:::tlf·nu"ll a\li'Yl t11~1~~f bU\tn11b1t1\tffl113J bU\tm"llB\I 

~ 'II 

i'Yl m~1~~f b1t1\tnnn11~~"ll a\lt.t'n i'Yl mm~~f b Y'Ja 'l ~bn~fl113J'l11usff \I 1'ibbl.'l:::Yi1 'l ~~b1LI'" 
'II 'II 

~ a\ln11b1t1\t 113J1tlnut.t'ni'Yl t11~1 ~~fYi1a b daYi1i'Yl t11~1 ~~f~ ~-b1t1\t 11~111'V'lYi1a~ ~'" 1 'II 

2. m1'Yl~i.'l a\I bbi.'l:::~u'1\t-irmrn b vJ a~11-;J ~au ~3J 3-1~~1\t ~ ~b1Ll\tm~Yim L111 LLl.'l::: 
'II .. 'II 

3. b1L1wnnm1'l ib Vl~~m Y'Jau11tMm1afitl11 LI iLfl11:::~ 113Jii\lm1i\lbm1:::~ 
'II , 'II 

·1.h:::3J11.'lfl113Jf'Yl1\liYI mm~~fb vJ au11tl'l i\11\t~1\l 6) m1icg]m1b1LI'" n'Yl L11~1 ~~fl iinm1 
'II 'II 

Yi 1.'l1nYi1.'l1 LI bbi.'l::: 'l i~a n11 b1 LI \t f ~ ~ ~3J ~ ~1\t1:::Yi 11\Ib'Ylfl1\t11.'l ~LL 1J 1J b ~ 3J (conventional 
'II 

technology) bbi.'l:::b'Ylfl 1 \tfofi~~~ai.'l (digitaltechnology) 

m1aan LL1J1J11 t1i"111 'l i~b1Ll\tL -ir1ii\I b daYi1i'Yl mm~~f~ B\1~1ii.\lii\11111:::LL 1~ ~ a3J 'l'" 
'II 

m1i~n11b1t1\t f ~\liiinHru:::b "li\tb~ mnum1i~n11L1t1\t fl:~ t1'l i~3J a\I LU\t~1\t (brain-
'U 'II .. 

based learning) 1~m U\tf111m-ir1 h"lla\l~L1t1\t Yi1 'l iLn~L1L1wfL~3Jint1111'V'l n11 'lim1~~ 
'II 'II 

iLfl11:::~ n1:::U1\tn11~:::ria\tnirnL1.'l:::m1"ll m tlfl113Jf bbl.'l:::m1~f1\lbb\t 1~~ 'l Yi~ 6J -;J1nYi in 
'II 

~1\tL i5\ltl1:::in,; n11i~m1b1t1\t f~iitl1:::~'YlTI111'V'lmn~~~~\l£.J3J 'l "lrl \tU ... -;J-;JU\t tl1:::n au~1 £.J 
.. 'II , , 

3 n1:::'1J1\tn11Yiin 1~LLrl 
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1. nT:nm::i\1~L1£.Ju'liXL1£.Jufl~m.h~~~1:: 
'IJ 'IJ 

2. n11i'<ilLiX~L1£.JU'l.h::£.Jmf'1113JfliJ't-nLUU1U'Y1<1\1~ "] rlU 
'IJ q 'IJ 

3. ~f1~ 'l 'IX~L1£.Ju~::Yi elU'1113J~<il 'l uLL~3J 3.J~'VI ~1n'VI ~1£JLL~::'11Ufl3-1'1113.J~<il~ 
'IJ q q 

~el~m1LL~<il~eleln~1£.J<ilmel~L~ m1L1£.Jwfluu1u'Y1~<i\111~~ 21 m-;ii'<ilm1L1£.Jufl~'Vl~1n 'IJ 'IJ 

'V\~1£.JLLUU~~~bUU'Y11~mi (formal learning) LL~::LiiLUU'Y11_,n1, (informal learning) ~_, 
1nn11i<iln11L1£.Juff!11'l'IX~L1£.Ju~f1_,'1113Jf~1£.J<ilUbel~L~ (constructivist learningmodel) 

'IJ 'IJ 'IJ 
.., ,A. A II Q...I ..,.., .. -a II I .cl "'I 

-;i1nf!113JiL<il3J u1umn<il~el3J n11~u'Y1u1nu~i 11m1~n11L1£.Jui-;i1rnL'Vl~_,L1£.Juim_, "J 
"'"' ~ • L ., ... "' "' o L "' ., VI .,.,.,X 11in11u-;i::'Y11 'VI~ L 1£.JU3J'1113J-;J1 u 1::£.J:: £.J11'V11el'1113Jfl~'Y1W'll el~'111:lJ1 (retention) L<il<il°l.IU 

'IJ 'IJ 

.... ... - "'1 ..I 
3. LL'Wl't11\lfl1"i\l~fl1''n"Hl'W'n'YIU1~1ifit"i m~it1"i"ili'YI 21 

"' ~~m i_,n1f-Wun (2551 : 99 - 103) L~mh1ii_,LLU1'Y11~n11i<iln-;in113Jm1L1£.Juf 
q 'IJ 

i'Y1m~1~<i!TIU~<i1111~~ 21 lti_,tt 

1. L~el3J 1£.J_,L itel'V111'Y1 m~1~<ilf flrn<ilm~<ilf L m11 uh ti ~1~n-;i1_, f!rn'11V1~1r\1u 'IJ q 'IJ 

' ' 
I 0 I IJ.I I 0 .cl Q..< ,cl ~ I A ca,.. ,;!:I ,cl ,cl IJ.' 

u1-;i::'Y11 el mL~1 el m_,~m rn:i.J el L 'Y'l £.J_,urn 1£.JU3J el_, L VIU 11LLu1'1<ilVI ~n V11eln1::u1umim 1mn 
'IJ 'IJ 

if u ~13J11mn<ililu L<ilL U1i113J°ll1~ 'litl1:: fo"llifl<il1 w~1<it-;i1_, fiLiiun11LL1n~n11u1rn1n11 'IJ 'IJ 

'1113Jf ~n11L1£.Juel ci1~ ii '1113.JVI 3-11 £J L 'Y'l11::tl11 n nn11n1 V11eltl1::~~~n113J L<il "] 1el1J i1L11 
~~ ~ ~ 

VI •VI "U " "' .ol ~ "' "' "' • I "' "• L3J L<ilL u~~°llel~'111:lJ1';11n~1~<il1VIU_,~1~<il1L<ilb'Y'l£.l~~1~<il1b<il£.l1 n11u1::£.Jn<il'1113J1_,1£.J "] 'IJ q 'IJ 

L°liu m1fi1u1rnvfu~°llel_,n1::<il1~"1511::LLUU3.i1u L~el:lJ L£.J_,~f!113Jff!113J~_,;£.J~1u1~<ilm~<ilf 'IJ 'IJ q 

L 'Y1'1Lu1~ tin11~ ~<it LL~::n11'l in1::u1un11'Y11~1 ~1n113Jlbf!11::~tl..,ru'Vl1 LL~::~f1_, ~11~ "' 

lTILLn1.°1JL~el ci1~'V\~1n'V1~1£.J-;JU\l.1LLtl~n1-;i 
2. n11~rn~1::'Vl1f!113Jf n11i'<iln11L1£.Jun11~elU L<il £.J'l 'IX~L1£.Ju L~~n~1tl1::L~U 

'IJ 'IJ 

tl""ru'V\1 'V11eli_,Ti1ri13J LL~1~f1_,Ti1 elfiu1 £.J~1 £.J<i!ULel~ L<il £.Jn1111u113-1tJ1::inM''Y'l mu'VI in~1u "' ~ 

~L ~ £.J1"Ji el~ ~el~11bL U 1~ <il Lb~::L Vl<il ~ ~ Li.J1£.JUL fi £.JULL'l-b 1~<i1<1\1_, "] l<il £.JoW';J11fil,1'111:lJVl tt'nLb U U 
q 

°1.1 el_,'Vlin~1u n elun11i<il ~uh Ltl'l u 'Y11_,'l<il'Y11_,wd,_, i!'rniiuni::u1um1L1£.Ju f~1f1ru ~L~ ~ 'IJ "' 

L ~ £.J_,bb<1\ ~i!'u ~U un11L1£.Ju-fl utl1::L~U~~m~n b r\1if u bL<11 rJ_, bUU°1iel_,'Y11_, l iiin11u1rn1n11 
q 'IJ 'IJ 

'1113-1-fl u~1 ~<ilf5u "l ~ L~ £.J1"1iel_,nufi1ri13J i!'rniiuLL u 1'Y11~n11i<iln11L1£.Ju f~ ~-xu ~u u 
'IJ 'IJ q 

';J<i\L-XU°llel~~::L~:lJ~n~1L~LiiUelci1_,~ 
q 

3. m1L1£.Jufl<il£.JL-Ki:fli_,_,1ULUU~1U n11rl1 l'11~~1ULUUn11~lJ rn1::V11'1113J-fl u 
'IJ ~ 'IJ 

1tl LL u u 'VI rt~ LL<11 ~L ii £Ju L~LL£.J n L '11 _, _,1Ueleln3-11 L iiu \K1"1i miu. 'Y'l1:: L \iel~-;i1miiuLLu1'Y11~ ~ 
'IJ 'IJ ~1:lJ11fl~~L~13Jn111J1nJ,1n11'111:lJf~m1LLfitl""ru'Vl1L~i<ilL';JU n11~1JL~1::'V11'1113Jf1J1_,flf~f!1 

'IJ 'IJ'IJ "' 'IJ 'IJ 

Liiu~n1'VI u<iltl1::L~utl""ru'Vl1 'V11el 'l 'IX"li el :lJ~ ~1'Vlfu~n~1iL'111::~ 'V11eln1'VI u<ilinn11 'l un11 
'IJ "' 'IJ 

ITT11-;i<i\11-;i~elu <i113J"Jie:i-;i1n<il°llel~n~1L1£.Ju 1~<ileltln1n1 'V11eltl-;iimn<il~el:lJ<111_, "l LL<1lm1'Yl1 
q q 

L'11~~1u if uLiiun11Lil<il Leln1 ~ 'l '!Xi!'n L1£.JuLn<iltl1::~um1nlm1L1£.Ju f~1f1ru 'l u 'Y1n:u<il elu~1 £J 'IJ "' q 
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<;1'1-Hfl~ ct~ LL~nTH1Tw1-1.<;t1rruv11 ~nM1~11 ~f~ L ~ t.11-lifl~ fl fln mJuinn1111u11 ~"lifl ~ i.'l ,, 'IJ 'IJ 

~hL'thm11 l.'l~"lifl~1'JJ LLl.'l::~fl~11~~~'1iwrn (u1~~f~~1m"iln1'Vlll.~rn1flun-r1~ 6J L"Illl. 1i'l'l1 
, 'IJ 

1~1~~1ll.L~mnuwLf~~1ll. 'Y1<;\LL 'Y1ll. 1~1~~1\l.L~ t.11num11 -n~ ru<;tm ~<;\fl ll.~~<;\.n rn't'i"ll fl~"ll~"llll. , 

L 'Li\!.~\!.) 1~1~~1\l.1ll.1'1.J LLU u ~~ 'JJ1::~M;f"il:: :0m1u1rn1 m1n1::u1ll.n11'Y11~11'!1n11~1~ fl th~ 
'IJ .. 'IJ 

1<;t<;tL~ll. LL~1~1~~1ll. 1ll.1'1.JLLUU~ll. J~ 1m~~1ll.L ii~'Y1<;\i.'l fl~ L :n~~111"il 'Vl1m ii~'Y1f1Mri fi:O~rn'11 'IJ ~ , 

~11LL r\ n11 ~UU ~\!. \!. b3J LL vrnll. LL3JU n L 1 LI ll."il:: :0u'Y1 U1'Y1'V\Lfn1\!.n11L1 Lill. f ~1\l. m 1'1'111 ~1 ~~1 \!. 
, 'IJ 

LL~U'Y1U1'Y1"ll fl~~11ll.n111 ~f11iJ1nM11::'Vl11~itn L1t.1ll. '1'111~1~~1\l. if ll.L Ull.U'Y1U1'Y1~ ~1fi'ru LLl.'l:: 'IJ ,, 

't11'Y11LI Lrtfl~"iJ1n~1:0~11~ftJ~<;1"1!fltJ1ll.n11~UU~ll.ll.1~itn~Lill.Ln<;t~11~f~11~~1~11n<;t1~ 
'IJ , 'IJ 

LJ1'V\mrm11i<;tn11L1t.1ll.f 1<;\ Ll~1~fl~ L<;11Ll~Wffl~~"il::L1Llll..ra~ 1'V13Jb'JJWffl~6) nuit'm1Llll. 1 \!. 
'IJ 'IJ 'IJ 

'Y1n'Vl°"1"lifl 1~1~~1\l. 
4. n11~f1~ ~11'1.:Bll.~1\l. LL ll. 1~<;tUb3JL~L Ull.LL ll.1~<;11 'Vl3J Li.'l m~t.1YiL~ m ~L iit.1ll.rJ~ 

, 
'IJ 

"i)<;tlij1'JJ1::~un11ru1m~n1~11 :01fln1~'JJ1::~M;f~~"llfl~ fl'!Jn1ru~1~ 61 mn~1t.113J11"il::Lull. "' , J 

m1~1ll.-W'<;t n11fflt.1mLft.1 n11'JJ1::~M;fL~~fl~<;tll.<;t1 ~~<;tn1w m1i<;tJ1t.1ii.L'Y1f'! L~n 61 'Y1n1ll.d "" , J , 

fl1"il 1~fun11~ fllJ'V\ ~1LI1 ~ ~11~ ~11'1.:Bll.~1\l. ~LL<;\ n ~1~ bU"il1 n LI ~r\ fl\j, L °1:\ll. 'JJ1::~M;f J1 Lil 'Y'l , .. 
1rnL°ll~wLf~~1\l.LL~~ mri<;t Ll r\1 Li'V\U~ £\!. rl1aJl.'l ~:OL~ LI ~1'V\ftJU1 L~\l.e:J~1\l. 'JJ1::~um1rum1'1'11 
.:Bll.~1\l.L 'VI cl1 it ~11~ 'Yln M::n11~ c;i n11fl e:i mL uu n11i <;t ~ll. h n11LLnu""ru'V\1 Lu w1::wX 1 ,, 

1c;i LI LU w1:: fl th~ n~.:irll.~1\l. ~~1~ ~flll.Lil<;t 1e:in1 ~1 iitm1Llll.~ <;\fl LJ1~ El ~1::Lrn::~11~ ~11'1 m1 
'IJ'IJ 

'JJ1::~M;f.:ffll.~1\l.L'V\ci1d'JJ1::t.1n<;t"'li~11~TI'Y1Ll1f'l1~<;1f ~ru<;tm~<;tf flLJ1~13J1i1 U1~~f~~1tl1"il 
"' , 'IJ 'IJ 'IJ 

-;l<;t 1 ~um1t.1 \l.~::'t1 flll.~11~ ~ c;i11 l~L n <;tU1::~un11ru 'V11fl L1Lill.1fl:: l 1U1~"il1 n~1 \!. ~ ~ e:JU'V\ m LI 
'IJ 

1 ~'Yh L w11:: LJ1'VI ~1 Ll"ll fl~n11L1t.1ll. 1fl rJ~n1::u1ll.n11'1'11~1ll.~1 m °1:\ll.nll. 'V\1nit'm1t.1ll.~ fl~ 
'IJ 'IJ 

L Yi LI~ L J1'V\ ~1 t.1-ill.~1\l. ~~1L1"il fl LJ1~ L~ t.11 fl1"il 13J <;t1::'V\Un11 <;1\l.Lfl~ l~L1Llll. 1u'Y1 L1 Lill.~1 ~ ru 'IJ ,, 

mnmm::'V111~'Y11~ 
5. m1u1rn1n11L'Y1~ 1 ll.11.'lfi LWt.1~mu1rn1m1m~ 1 ll. fofi~L'V\m::~~~n1::u1ll.m1 

'IJ 'IJ 'IJ 'IJ 

L1Llll. f"ll fl~Un L1Llll. ~1nb~n11 L "Ji11n ~L J1'V\m t.1m1i<;tn11L1Llll. f m~ LL\!. 1'Y11~ ~::L~ ~~nM1 ~n 
'IJ 'IJ 'IJ 

n11'V\it~LL~1 L 'Y1~ 1\!.fofi~~1~1m1n1 i'JJ1:: Lu"l!ifl wffll.L1Llll.U.,"il"ilUll.iil~ci~LL~n11~U'1ll."Jie:J~i.'l 'IJ , 'IJ 

LfnMrn::~1~ 6J n11uwYimLl.'l::'ll1L~ll.e:i"lifl~l.'l~1t.1n1wU~ i~'Ylf'lu LLl.'l::aJl.'l~:OL~t.1 n111i 
'IJ 

e:i'!Jn1ru sensor/data logger UWnn"Jifl~b'l1ll.n11~111"iJ<;111"il~e:llJ m11"J1s1rn'V'l~LL1f,)<;tn1::'\'l1 
, 'IJ 

"" '" 1 T ,,..,,: "' '1"'.I 1 .- 1 T"' '.J' "' 1L~11::'Vl"llfl~i.'l LLl.'l::L'Y1~ ll.bi.'lLiflll.6) flnmnmt.1 n11b"l!u1:: t.1"1!ll."il1nm~ ll.bi.'lLIL'V\i.'l1ll. n1::~ll. 
1 ~itm1t.1ll.~ll. hn11L1t.1ll. 1 L ilc;i 1fln1~1 ~'JJ1:: t.1n<;t1 "11~11~1 LLnu""ru'V\1 LLl.'l::'l'l1~1w:f1 ~nll. ,. , C\.I QI 

11~J~~11~'YlnM::~1fi'ru 1 ll.n11~nM1~ fl LLl.'l::'JJ1::n fltJ miiw~ e:i 1iJ1 ll.flll.1~<;1~1 LI ,, 
' 

6. n113J~ L Ull.vlnM::LL ~~f'!<;1111MYi 21 n"iln11~n11L1Llll. 1<;11~ LL\!. 1'Y11~~::L~ ~ 
, 'IJ 

~nM1-W'~ll.1-W'~ll.1vlnM::LL ~~f'!<;1111M~ 21 l~LU\l.fl LJ1~~ t.1n~1flrJ1~'YlnM::n11L1Llll.1LLl.'l:: 'IJ 
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a-f1.\l'\.l.1'<iln1·n1 (Learning and Innovation Skills) <i\1:1Jn1mJLLW1~<il"11El.\I Partnership for 21st 

Century Skills ~T11El1Jflf:ill 4C ~El Critical Thinking (n11~<i\Li5.\11V'l1ni%) Communication 
q 

(m1~E1a-11) Collaboration (m1Yi1.\11Wh:1Jn'\..b) LL~:: Creativity (m1~c;ia-f1.\la-11ff) ';J::L~u1~ 
11n';Jn11:1J n11L1£.Ju flu 1tl LL1J1J 1'11 .\1.\11'\..b V11E1n11~f1.\I ~11ffiu.\11'\..b ~n ~11n.\l"li1.\I ~mf u 

'\J '\J 

~1 :1J11n a-f1" La-1:iJYl'nM:: L 'VI ~1d1~:1J1n El ci1" 11n <i\1:1J1 u1J11JYl"ll EJ.\111" L1£.Ju ~11tl f11EJ1';J 1~ '\J 

a-1:1J11n 1 ittm1£.J'\.l.L1£.J'\.l. f~1 £.Jn11Yi11f11.\l.\11'\..b V11E1n11~f1.\I ~11ffiu.\11'\..bL r\1tru ~"tf u1 u 
'\J 

1JYlL1£.J'\.l.5u "J t:i1'11~.\I L iXuv1nM::LL~.\lf'f<il111M~ 211uYln1Ein1~~L5El ~1'\..b1 £J LU<il 1rJm ~1 i 
'\J q q 

tl'm1£.Ju1~LL~<il.\lf111:1J~<ilL~'\..b Y11.\11wi1:1Jn'\..b L1£.Jwfm1V11~~ (~n~c;iLi5.\11V'l1n~) 'V\1~"11:1J'V11El 
'\J 

La''\..brJ1rrn11 l 'V\~ (~n~<il L i5.\I a-f1.\I a-11ff) ntl'1JrJ1'11i<iln11L1£.Jun11~El'\..bL "li11n ~LL \.I, 1 ~<il ~::L~ :IJ 
'\J .. ~ ... ~ .. 

f'!nM1:1J1n"ll'\..b <il1:1Ja"1l1V'l';J1.\l"ll El.\1"15'\..bL 1£.J'\.l. 
...,. """ ... I I I ,Id 

7. n11a-11.\I n11 £J El :IJ11JLL~ ::n11:1J a-1 '\.l.11 :1J';J1n"15:1J"l5'\..b fl1'VI ~1 ti Yl1 '\..b EJ1';J L Tl ti :IJ q '\J 

1h::a-1Jn11mn1J ef tlnT11El.\1~1~ L "li1 h LL '\.l.1~<i\n11~nM1~vr~'\.l.1i!n L1t1u 1 iLU'\..bTl'\.l.L~:IJf)'j..b LL~ 
'\J 

~.\l'V\1.\11 i a'El '\..bL Yi ti.\! L iiEl'V\1 ~1"li El ~El1J El mn 1 i f11~f1.\I L~n~ ~El1JL1£.Ju~ El 1~ LL~ EJ1';J 1 iili <i\ 
q '\J 

1~1c;i1 ui.\I Tl :1J ';J1 .\1"11El"n11L1£.J u f LL~ ::n11Yi1.\11 u Ld El '113..I t11J 'VI 3..11ti1~,rnL1 £.J'\..b ~1J '1u ~f1" 
'\J '\J 

iu.\11'\..b 'V11E1Yi11'11.\l.\11'\..b ef tlnT11t1.\11~1 i n11~tl'1J ~u u 'V11El 5n~1'\.l. 'VI~.\! ef i.lnT11E1.\lf1JV1U1~Y11 
'\J q '\J 

1iYln El ci1.\I E1ci1.\111n<il1:1J V11.\111eftlm11E1.\1Ylnf1'\.l.';J::1~Luu 1tlm:1J~n~11"li1.\l~'\..b ~~.\11'\..b';J1n 
q '\J q 

'1113..I ~1:1J11rl"ll El.\! L~n LU'\..bt111TI~1fi'ru~m';J::U1:1J1 L~ mL V'l1ic;i LL~<il" L v:l t1-nu:: h ef tlnf11El.\I LL~:: 
q CV \I '\) 

°113..1°11'\..b 1 'Vl1 in11~ir1J~'\..b um1ic;im1L1£.Ju fm:iJ LL'\.l.1Yl1.\I ~::L~:1J~nM1 f11~1m1nu1un L1£.Ju 1tl 
q q '\J '\J 

~n'M1 l '\..bLL'V\~.\IL1£.J'\..b f"ll El.\1"11:1J"l1'\..b ~111';)~.\I LL1<il~El:IJTI11:1J"l11~l '\..b r1 El.\l~'\..b ~n'M1 LL~::11 £.J.\11'\..b~1l1V'l 
'\J q 

:1J ~ ~ M'Vl1Eln111ii.l1::1 £.J"l!i!-;i1 nYlf V'l t11n11 u ff '\.I. ~1i"ll:IJ"ll'\..bf1J Yl 111J 'ii~ El <i\';i u~n M1 LL~:: q 

"·I ..I ..I ., ... ... ... !'1 ... .. " ' ~ ... • I 1 ' . ... 
LLn uruV11mn t11"11 EJ.\ln1J ~~<il1lnb'Yl b '\..b"ll:IJ"ll'\.l. n-;in11:1Jn11L 1£.J'\..b 1L 'VI ~1'\.l. L nc;iu1:: tl"ll'\..ba"1'V\11J 

v q '\J 

t!m1t1'\.l.LEl.\I t11-;i L U'\.l.i.!1::1 t1"1!'1~1V1f1J"l!:1J"ll'\..b LL~::a-11111n a-f1.\ln11ii &{1'\.l. 11 :IJ T11111111 Till iih q '\J 

LL~::~~1fi'ru El ci1.\I d"~ EJT111 :1Jf~n LU'\..bL "5'1"11 El.\! 11 :1Jf1J i'.l<il"l!El 1JTI m111V'ln11ic;in11~nM11 u 
v '\J q 

rlEl.\l~'\..b~1LEl.\lliLn<ilifu1~ 
8. n11a-f1.\ln11a-tl'1J ~u u-;i1n ef L ~£.J1-n1 ru1 wn El.\l~'\..b n111 ittm1£.Ju~nM1tl""'ruV11 

q \I CV CV 

U~1 £.JLU<il<i\1:1Jf111:1Ja''\..b h"llEl.\l<il'\..bLEl.\I 1uinMm::1'11.\1.\11'\..b 'ii~ eJ<i\';i'\..bn11L ~El:IJ fo.\ln11L1£.Jui~m1 
1itl1:: fo-nil'l u1J11JYl';J1.\ltru 1J1.\lf1f.\lu11tl ~'11m:1J~.Uusnt1u';Ju~ t1.\I E11f'1 £.Jf111:1Jff111:1J°l11u1 ru '\J '\J v 

LU V'l1::Yl1.\I '111~ f111n i1';J:: £J El:IJf1J nu\l'm1£.J'\..b rJ1 f111~f '11 <i\ ElU 'V11Elf11-ri1 £.J1~1~ LL~ '111 l i 
'\J '\J '\J '\J 

LT11El-li1 £J ~ii L ~El :IJ 1ti.\!1 ief L ~ £.J1"111 ru1 wri El.\!~ '\..b:IJ1-ri1 £J ~tl'1J ~\.I, \.I, n11L1 £J \.I, f"ll El.\IU n L1 £J \.I, ~ CV q ~ 

Lfl1E1-li1£.J~"n~11t11';JLU'\.l.1~~" ~MLJ'Ln1 eftlnT11E1.\I tl11-nru-n11u1u Li1V1iX1~f~ V11t1t11';J11LJ' '\J v .. 

l '\.l.a-n1u'\.l.El<il:1J~nM1 l '\.l. r1 El.\l~'\..b T11a-1:1J11m i5ru1Yl mn1111 t1'\..brJn:1J11J11m t1'V11El ~1TI<il 1 uu1.\I 
q '\J v 
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1'14'Tr"n3J~li1L~'\.li V11a1Yl1n~~Gi-:11wmh1il'm1EJ'\.li LU'\.li~'\.li 
" 

9. n1i-L1EJwfaci1-:1,3JLUWY11\lfiTl (informal learning) L~n '] il'wi°'nf1113J~'\.lifi'V11n 
~ , 

L i-T;J1nli1T1113J~'\.lin '3.11 '\4'nJ1ni-1 EJ1ntr'\4'a-:i L1EJ'\.li T1113J ~"llfl\I a ci'IA1-:i'n ff'il1nT1i-LLGi::-;i1n L~n 'u , , ~ ~ 

L~El El'] LL~-;J::'!.nrn1n1i-T1113J ~'\.lin ~n1i-L1EJU TI'Yl mm ~'ilf Tl ru'il~1 ~'ilf LLGl:: b 'Ylfl 1 u fa ti ~1'\.li 
~ , ~ ~ 

m::'!.J1um1LLn1J'ruV11 a ci1-:11,. ~ a-:i enfi'Llf1113J~'il~f1-:i ~11ff"ll a.;im 1 '\.lim1a an LL'!.J'l.Jfhn11aJm1 ., ~ 

L1Ll'\.li f~~1 'Yl1 LI b Yl ~ li1 b Yl ~'\.l, 1 '14' n11L1LI UL 'VI i'.i am flu n11bcl u bL~1 u"ll rn:: b~ L11rl'\.li fi ~El\! ~f1\I 
~ 

T111aJi'LLGi::T111aJ ~1 aJ11rili11aJ11i1riui-::~-:iff "ll a-:i'Vl~n ~'il1~1 EJ m1L1Ll'\.li i'a ci1\l '3J Lflu 'Yl1\ln11~ 
~ , ~ ~ 

'~i°''!.JT111aJitL13J ~a n11-;l1i1n-;in11aJf11EJ n1i-L1L1uf-;i1mYlGi\I Ln3J Gi::f11 Vi1an11u1::n1li1 
~ 

LL"ll-:ii'\.li n-;in11m V16l1ULflu 1am~~~-;i::~i'1\lm1ii~1u i13.1-;i1n·n1-n'\.li L °lt'\.li m-;i L ~ru ~L ~L11-n1ru , QI cu QI 

1 '\.li ~ EJ\l~'\.liL U'\.li i'Yl mn11 '\.lif11 EJ L flun113.1m,-~'Yl,.\IT1rn1~ Vi1a 1 '14' m,-~il''!.J ~'\.li '\.li°ll EJ\1,-1\li'Gi ~ , , , 
10. n1i-L1LIWfli113JeJtim~LI (non-formal learning) L0EJT1,.,~~1L'il'\.lin1,- 9 -iJa-iJ1-:i 

~ ~ 

~'\.liutr1 m-;iaJ a-:i a an'\.lian°ll am "llli1f1 h-:i L1ri'\.li ~i'1-:iitirin1i-L1EJ'\.li i'li1 Gi ali1if1 li1 1 '14'L U'\.li 1~'\.litii-i-aJ 
~ 

°lJ EJ\1°113J°l1'\.li i1 aJn '\.li~i'1-:i LL Vi ci-:i L 1 ri u i'~1u~::L~3J 1 '\.li ~ EJ\I ~'\.li L "li'\.li L i'\.li 'Yl1\I ~n M1ti,-i-3J°l11 ~ 'Vl1 a , ~ 

iJ,-::rin~T1113Jf~::L~3J b v:la~U'!.J~U ULL'V\ci\I L1riu nti"l53J"l5U b -rlu ~\I LITT3J1'14'il'm1LIU1 i'L 'Ylfl 1 '\.l, fa ti , ~ , ~ , 
~b 'V\ 3J1::~3JU1 b~'\.liEJ-iJ mJ Gl1lii~1 ~'ilf u1::-J~m ~'ilf bbGl::1~Wli113J 1 '\.li"l53J°l1U ~f1\l'V\ rnn EJ1~ LI~ 

~ ~ , 
~:: L~ 3J°ll El\l'V\ 3JD1'\.li L y:j EJU 1 b ~UEJ L~El\l,-11n1i-1 i'T111 :!-lf~:: b~ 3J 1un11~~u1 a1if Yl LLGl::~~'\.li 1 

~ ~ 
.::=IA I I.I .... .... Q...I A Q..I 6' A I.I 

T1ru111Yl°l11'il L°l1'\.li ~Gl\11'\.lim'\.lin1,-LnM'il,. m'\.li~1ti11nb~°ll li11'\.lin1dY'l~U1~Gl'il1lnb6Yl Vi,-amu , , 
m,-iJ,-::rin'ilLiL'Ylfl 1 '\.lihti LU'\.li~U , 

~,.iJ,~11 m,--;lli1m,.L1riu TI'Yl m~1~'ilfl '\.li~'il1i-1M~ 21 LU'\.liLL '\.li 1'Yl1\l 1 '14'~L1LlmLGl:: ~ , ~ ~ ~ 

~au '~L1EJ U fi13J nu 1 U1l11:: Lb 1 lil Gt El3J~ LL'iln ~1\lrlU ~~au~ EJ\lili1n1,-Ll.£J'\.li ft'il LllTI~'V\ Gl1 n 
~ ~ ~ 

Vi Gl1 mLGl::L 'IX'\.lin1,-1 ,fin~ L iXu~L1riuL u'\.li~1ity T11,. 1 i~a ~1\1 'J LLGl::mi-Gl-:i i'.i au~'!.J1i1 imnn11 

in'!.Ji-i-ri1 EJ n1i-L1EJ'\.li TI'Yl m~1 ~'ilfif '\.l,~L1EJ'\.li-;i1 LDUL1EJ'\.li i'L~El\IUi-di LLGi::Ui°'"15UJ11'Yl m~1 ~'ilf 
~ ~ ~ ., 

"'" '"'"' '1" .,i'l.,... .f'l'l " n1 d~'!.J Tl '\.liLLGl:: n1 i-'Yl Ii) Gl El \I LLGl ::1 tin1i- L °15 L 'V\ 'il ~ Gl L Yl El L 'V\ Ln Ii) T1113J'll1 'l.J 'll\I L ';] L'\.l, n1i-T1 '\.l, Yl '!.JLLGl:: , 
A A ft A A Q,.;A, ttA .... .c::::I ... 

LL u 1Tllil°ll EJ\11'Yl m ~1~'ildLLGl::'illilm3J fl113Jfllil°ll El\l'\.lifi1'Yl mm ~!ildL Yl El~d1\I LL u 1'Yl1\ln1db 1EJU d ~ 

°ll a-:i lilma\I 1 um1i-;lL1T1f\IUm-;lL1,lil'l im1-;l!ilm1L1L1u fL v:l a ~\I LITT3Jn1::'!.J1 um1m1~'!.J rn1::V11 
~ ~ 

T1113Ji'L v:l a 1i~L1tm1~L1Llu f~1 LI 'ilmEJ\I 'lil'l i't'lnM::n1::'!.J1un11'Yl1\li'Yl mm ~'ilf~1 L1inm1 
~ ~ ~ 

'Yl1\11'Yl m~1~'ilf L v:la 1 '14'~Elli1T1GtEJ\lrl'!.Jn1d-;Jli1m1L1LIUTI'Yl mm~'ilfl '\.l,~'il1dd1Y~ 21 
~ 
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1. A113J1"13J1 tl'21 ih1 n1'li~ n1'1L~t1'"-rLL'l.J'l.J-i'n;l n'liltJLtlf1:::1"11A113J-r '!.I :;., '!.I 

n11~fl\ULllll~ll L~1::V11~1111fii~i. ~~1111Vlil1tiLLi;;i::LL""'1~'i1VI i;;i1nVI m ti ~\lit 
'IJ 'IJ 

.Aft O Q..I 0 1 I G.J .:I I" A 

~1'YW 11i;;i~1 LLi;;i::m'Ylt1 11i;;i~1 (2545 : 136) ni;;i1111 n11-;i'i!n11L1t1u1LLllll~ll 
, 'IJ 'IJ 'IJ 

L~1::V11~1111f ;if! n1::ll1un111.it1u f~L i!un11'4"~u1~1111~11111ri1 un11LLn1J'ruV11~1 t1 
'IJ 'IJ ... 

inn11tln1~~Lit1uf-;Jn~nM1fi'u~11~11~rfllilt1~~flui\1'11m11n1::~u1~~Lit1u1in1::ll1um1 
'IJ 'IJ 'IJ 'IJ , 'IJ 

'Yl1\1~1111~'i!V111. Vl'il ~i;;i-;iufi'wvm~1111fV11fl 1.1. u1'Yl1\l L unTrnn1°1l1J'ruV11~rin~ fl\1~1 E.J'i!Ul.fl\I 
q '\J QI l\J 

~1i.J L iJu VI irnn11n n L n rn~V11fl1nm11 um·-n1.ni.J ... ruV111.1.i;;i::~1m1riu11i.Ji.J1:: E.Jn 'il1 i1h:: fo"lSit 
q 'W QI q 

1 un11~1ll~11i.Jflli.J1\I Li.J~ E.Jm1.tli;;i\IV11ei~f1\1~11'1~\l l.L1'il~fl11L u~n1vm1nU:~h\l 6) 1~mJ1\I , , 

IV Q,.; f( Q..11 1 I A ........ 

i;;i'i!m1i;;it1 nrnV1~111rn (2546 : 8) ni;;i1111 n1::ll1um11.1t1u1'il1t1n1::ll1um1 
, 'IJ 

Eiu 1~11 (Inquiry Learning) if u~L1t1u-;i::L1t1uf~1 E.Jm1~llfi'U V11ifl11i;;i~1.n'il-;i1n~1111~'il°ll fl\! 
'IJ 'IJ 'IJ 

'il'l-l.Lfl\I L1.i;;i::°1J fl\ln ~11-;i1nm1~'ilrl fl 1 '\X1.n'il"Jl fl ~\I it1 u11i.J G(m1'Yl'ili;;i fl\! I. yJ f!Vl1f11 'ii Elli 
, 'IJ 

11t1'Y11l iLiim1"15~ (2548 : 73) 1~~1i.JirnMrn::m1~flUl.Lllll~'l.JL~1::V11~1111f11 
, , 'IJ 

LiJun1::ll1u in~llfi'u V11~1111i ~1111-;i1\I VI irnm1LLi;;i::n!J 1l1'11"151 ~ 11il t1n11ri111-'il Elli fl cl1\I 

L iJu 1::llll~1 t1n11a\I m~1tim1i-;Jt11.1. ~\lini'Yl mm ~'ilf.,,f\l'Yl1\l 1i;;in LLi;;i::'Yl1\ln1111 

ihi!m1u1.i;;i°ll1nm1~111m1~nM1 (2548 : 63) 11i1'1.'IX~1111V1mt1°1lfl\lm1~flm1.lliJ 

~rn~1::V11~11~f11 1.iJun1::LJ1um11 i'11m11~:df!11~V1m E.J 1. YlDn1::~u1'\X~1.iE.Ju~LJ~1u 
'IJ , 'IJ 

Vl1flflUVl1'11 'ii fliJL ui..11:: 1.~U~rl1VIU'il I. iXun111 'IX~LiE.Ju fll tl1i1"15fliJn111.iE.Ju f°ll fl\l'ilUl.fl\I 'IJ 'IJ 

~Lit1u 1~1.1.~'il\lll'YliJ1'Yl 1 un11L1.~1\IV11~1111f fl ci1\l LL 'Yi'-;i1\I ~\li.J1::n flll~1 t1 m1i\l 1. n'il m1 
'IJ 'IJ 

i\1~11~~~1u n11°t'i1u1t1~i;;i1.Li;;i::m1u1~11~~1i1~11i1'1.t1H'lu~ri1um1ru~1\l 6) 

n~111'ilt1~1i.J m1~flU1.LiJLJ~rn~1::V11~11~f V1mt1n\I n1::l11um11.iE.Juf~-;J'il;1u 
, 'IJ 'IJ 

1 '\Xitn Lit1u 1~i;;i\li'.1Eli.Jfill°"mn-;in11~~1\l 6) ~1 t1'ilULfl\I 11il t1tlnr-Jum11in1::ll1um1~'i!V111. VI~ ~rn 
-.#II A ' .di: A - 5' A ..... A 

n1::LJ1un11°1l fl\111ln11'Y11\11'Yl mm~'i11 11mh'IL';l'il~'il'Y11\11'Yl r.11~1~'il1 L 'V'l f!V11VI i;;imnu1. "15\1 .. 
i.J1::-;JnMV11flifl~i;;i~i'rll~U ""'1 un11LL~1\IVl1~11~f ~11~ Li1h1 UL~fl\1~1\16) fi'u Vl1'11'il flll°ll fl\! 

'IJ , 'IJ 

i.J""ruVl1~rln~ fl\! LLi;;i::.U,1111 L ii.J1:: lrJ"lSifl uifi'ili.J1::-;i1i'u 11il tl~1°t'i1VI ,X1~ L UU~-;)'il ~1l1'V'ln11Lit1U 
... 'IJ 'IJ 'IJ 

' ,;:t ""''l tµIV ,::d. ,i!l A IJ.I o '1 .. I ~ 1 

m1~flU 'YlL VI m::~m1.i;;i::n1::'ilU b VIUnL 1 E.JU~iJ ~1\1, Vl1flfl\I, Vl1 m 'ii Elli bu u1::1.'i1\l,'il1\I 6) , 
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2. n1'iiYinTn!ju"i'Lmu1nin'iTI1'i~1JU1l1t'Vl1~"l1a.Ji' u ~ u 

1 \l.n1'~ilij<?ln11Lit1\l.nTrnfl\l. T11~1m1ri L~ flnlij<il 1 iun LitJ\l. 1~Lit1\l. TI'Yl mm ~<ilf 
~ ~ 

~1\l.n1:::u1\l.n11~1\l 6'1 L\l.n11;rn~1:::V11T111:ui'~n:uu~U'Yl"llfl\l~~fl\l. ~LitJ\l. h'1Lit1\l. LL~::: J ~ ~ ~ 

LL 'VI ~\I n11Li [,J\l, f~ijfl ti ~11 :u Tl11 :u L 'VI :u1::: ~:u 1<il tJ T11L u \l,~ ~iru ~\l, \1, 1 iun Li tJ \1, '~~111 '1 
~ ~ ~ ~ , 

U11n 11n11ru~1\I 6) LL~:::n1:::~\l. L iun LitJ\l.~f1\ITl11:U L "li1 h'Y11\li'Yl tl1~1 ~<ilfl~ fl tl1\lfln~ fl\! ::.J , ~ 

1mrn\l. LL~::: Luflftni<il'lf (Hogan and Berkowitz , 2000) LU~tJ\l.n11~fl\l.~LU\l.Liurnit1\l. 
flrru1t1'11n1 \l.'VIU\I ;fl L u\l.n11~111'1~1ri1:u LL~:::Vl"'1"1i fl~\b ~\l. 1'1~1\16) 1<il t1n11~<?lun LitJ\l.L U\l. 

~\l.EJn~1\I ~LL~::: LTIWU~ (Keys and Kennedy,1999) n~11~fl1ii!rnirrn1~Lirrni'~1\l. 
~ ~ 

n1:::U1\l.n11~u L~1:::V11T111:ui' n1:::~\l.'111:u fl mni'fl mn L V:u ~\1~1ri1:u'11nT111:uf~ij fl t11 i ~ , ~ ~ ~ 

" O A Q..I A O .... "" I I .... G,.I 

mmm1t1 <il\l~:U:U<?l~1u 11\ILL~-mm1~111'1 TIUTl11fltl1\l\11tJ 6J 11u11:u"llfl~~'11nm1~\1Ln<il 

flTIU1 t1T111:uft<il tlij'VI ~n<U1uei1\I ~\I m1~'111rn1~1flTIU1tJ5\1. 6J ~L~ r.n"li fl\lnum1flrru1 tJ"ll fl\! 
~ ... 

<i\ULfl\I n11;flITT1~1flTIU1tl n11<il11'1~flU~1flTIU1tl(National Research Council, 2000) hw 
ij,Xni"lnn11LL~:::i!nn11~n ~11~L ~ufl1u LLuun1:::u1um1L it1um1~flULLUU ~u L tn:::V11 T111 :uf ~ ~ 

11V1~1nV1~1t1 ~\Id 
2.1 'iULLlJUTI'itlJ"l"n1'iama1::'V11~•1a.Ji't1e:h1 Renner ua:: Stafford 

u u 

b1\l.L\l.flf LL~::: ~<i11vJvJflf<il (Renner & Stafford, 1972 ei1\lti'11\l. 

.nw L~1'V1Lwu~Ef. 2542 : 125) L~n~11ti'1m1~flULLuu;rnITT:::V11'111:ui'11 Luun1:::u1um1 
~ ~ 

1un11~111'1-n11~i'1\11ULLUULLU1~!11-n11~u'1uV11T111:uf (Exploration - Invention -
~ ~ 

Discovery) 1111t1irrm1~flULLUU~rnITT:::'V11ffJ1:Ui'LLU\ILUU 3 .ffu<i\flU i\IU 
~ 

1) .ff um1~111'1 Luum1~111'1~m'l-tm1ru~1\l 6) 1~mi 1~~ u11nnm1rn 

'V\1~1 flTI1J1t1vi11u LL~:::~\! ~:u :u ~<1i1U L~'\.tfl LL u:::m1'Y1<11 ~fl\! L ~ fl'Y1<11 ~flU ~:u :u ~<1i1U ... ... 
2) .ffum1~f1\11ULLU1JLLU1~<11 djum1~i'1\11ULLUULLU1~<11LL~:::'Vl~nm1~1\l 6) 

~ ~ 

3) .ff \l.m1~u'1\l. V11T111:ui' Luum1;u'1uV11T111:ui' Lrlfl L~:u 1 \l.:U~ 'Vl~nm1 
~ ~ 

~1'16JLL~1nr11n11"ll m mL u1~111V1ifl'Vl~nm11u1-tl u~ri1un11ru1 'Vlii1111 t1 L~:ur11n11~111'1 L 'Viii 

5rnuu1\1'11"llfl\ln11Lit1ui' (Learning Cycle) Y111i~Lit1uL~Lit1unTI~'1:::Lit1u (Learning 
~ ~ ~ 

How to Learn) 

2.2 'iULL1JlJTI'i::lJ"l"TI1'i~1JLU1::'Vl1~"l13J.\''1.1£h'I Carin LLn::: Sund 
u u 

_.. g' .... ,;11 A Q..I lfi" ,.(ff' 

m1u LL~::: 61S1U<il (Carin & Sund,1980) (fl1\lfl\I u w:uwun- L<il"ll:::f"lu<il, , 
2544: 18-20) LLU\11TI;UL~1:::'V11Tl11:UfLU'\.t 3 u1:::L.fl'Yl 1111 tJL iu'Y1U1'Yl"ll fl\1'11LL~:::i!rniumu'l-t 

~ ~ 



.J. ..... ... ... .. t ... al~ftlYlfJlJ1fll1UD~l~IU '1fJU11lf\U"fl ln'l• 

LLuufl 1 Guided Discovery Luuin1~itm1tJur11'11uV11atl~u1im1'Yl<il~Eh'I 

1nUT1iLL~:itn L1tJuiiu'YlU1'Yl L r\1LfitJ11nu 1<il tJ L<it1tJ11inn11tl~u1in11'Yl<it ~ ei'111LL~1Luu1:iu 
' ' ... 

'11tl'Yl~<il , 
LLuufl 2 Less Guided Discovery Luuin~u~eiuflT11LUU~11'1LL~U ind 'lJ 'lJ 

T11iiu'Ylu1'Yl ~<it~_, Lri m fi tJunuin1 wiJ ei 1 it m1tJuiiu'YlU1'Yl mnii'u ~_,Luu 1nfl61lu611eiu n-h 
'lJ 

' ... 
LLUU'Yl 1 

.I .. -=-l --· .I ..... _. .. ~ " ,;::i.,:il~ 
LLlJU'Yl 3 Free Discovery LuU1ti~Ub~1:'.'YlUnbd"tJUL1JU~11'1LL~ULtl'1 1tiU 'lJ 

.... .. .. ..I ... ... "''ii.... ~ .... ..1.... ... ..I 
um d"£.IU1JU'YlU1'Ylmn'Yl~<il Tld"11U'YlU1'1'1Utl £.J'Vld"tl b1!11LcW LuUd":'.<ilU'Yl'lfU'lftlULL~: mn'Yl ~<it 

, 'lJ , 

2.3 "fthL1.J11fl"f:::111'"fl1"fi11Li'f1:::'V11~113J.j'llEh1 Friedl 
~ ~ 

~1<il El~ (Friedl, 1997 : 4-5) '~L~Utld"ULLUUi<iln11L1£.JUn1d"~tlUL v:l El 1 V;Hi<il 
'lJ . .... .. , .... ::, ..... ~ 

n1:U1Un1d"~lJL~1:'.'Vl1Tl1111d ud":neJU<il1£.I 3 "l.IU<iltlU <it'1U 
'lJ 

1) .ffu~f1'1~mun11rutl .... qj'Vl1 (Set up a Discrepant Event) 1u.ffud 

\t'n L1£.J U';J:'.,~L~ilru nu ~t11U n1d"rn fl L UUU .... nJ'Vl1'V11eJ-iJeJ-li<it LLEJ'1 L y:l El ~f1'1T11111 ~U \-;i L ~ 11 ., ., 

LLd"'1';1'1hLL~:n1:~u1 Vi'~L1Emf1u 'V\1LLu1'1'11'11 Un1d"LLntl ... ru'Vl1 J_,d~ti1um1rutl ... ru'V11L 'VI ~1~U 
~ , ~ ~ ~ 

~ tl'1ii'11111L'VI111:~11 nu ~L1£.Ju -rl1 £.J L V;',Xn L1LJUL n <itf11tl111'V11tltlqj'Vl1 LL~:~ tl'1n11fl-;i:V11 

f11<il tlU'Vl1eJ LLnu""ru'V\1 L 'VI ~1~U~1 £.I ., 

2) .ffuii1n-;i<itn-;i~eirnv:leiV11LLU1'Yl1'1LLnu""qi'Vl1 (Pupils Investigate to 

Solve the Discrepancy) 'Vl~'1-;i1m~~qi~ti1un11ruu""qj'Vl1LL~1 it'm1£.1u-;i:iif11111n1:~ei1eifu 
rl-;i:V11f11 <it tlU~'1';1:'.rl1 L Vi'L n <i1n1:u1un11n11~u L~1:'.'Vl1Tl1111f tl ci1'1iif11111'V1111 £.Jitu 1<il £.I 

'lJ 

\t'm1£.JU';J:'.,~rl1n1d"i'1Ln<il UWnn-iJei11~ i<il'V1111<it'V13J VW1nd"ru rl1n1d"'Yl<il~tl'1 <it~eJ<it-;JUrlffl~:'. 
'lJ 'lJ 

tl~u1i5u 6) rl'4i1LUU 1 Un1d"LLntl .... qj'Vl1 

3) .ffuy.iuf11<ileJU"l.ltl'1U .... qj'Vl1 (Resolve the Discrepancy) iXrn1LJu-;i:~1~~ 

m1ii111-;i<itn-;i~eiu1 u.ff u fl 2 LL~:tl1:~um1ruL~11m ~1tl Luuf11 <it eiu"l.I ei'1tl ... ruV11 LL~:: 13-111 , ., 

itn L1tJu-;i:f1u V11f11<il eiu1~~1LJ<itULtl'1J'1'VI11<it'Vl1ei'V11fl1<il eiu1~L ~ LJ'1U1'1 ~1U ~_,fl,Xn L1tJu-;i: 

'~fu ei ci1'1 LL'\-\. ueiu~ ein11,~L1tJu ·fo u 1'Yl1'1fltin ~ ei'11 um1r11n11i'1 L n<il m1.Yhm1'Yl<il ~ ei'1 
'lJ 'lJ 

LL~:ri"n~:n1:u1un11'Yl1'1i'Ylm~1~<ilf5u 6J n11ii'1ri"n~: 1 un11 "' ., 
n11L nunu1111"1.I ei 11~ 

'lJ 

LLnu""ru'V\1~1 £.I ., 

~n11imL~'1".lf1~ (National Research Council, 2000 : 35) 1~n~11ii'1 
LL u 1Y11'11 un11~eiuLLUU ~u L~1:V11T11111f11tl1:n eiu~1 £.J.ff u<il eiu 5 .ff u<il eiu i'1U 

'lJ 
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' 
O ""A Q..<I ,.::I .cl II.I Q..o .... A ,:1,:1 I A Q..I Ad 

~11·:r;i ~r113J"H<il aJ"ll e:i..:rim b ':i"tlUb ':i"tlU ~11\l ff"J1 aJ"ll<il bbtl\l'Y11\l'1113J '1<il'Yl 3J e:i ti b<il aJ"ll e:i\lun b ':i"tlU bbel:: 
~ ~ 

"' 'I '°'Q...I .al -=i A di g,. ,d A "" X 
n1::<ilu ~'VI un b ':i"tlU3J'1113Jn':i"::<il me:i1u m1::b ':i"tlU 13J1n"llu , ~ 

2) iXm1t1u~1dl"il bb'\.I, 1~<il~bDUlh::b~'\.l,U..,ty'Vl11<il ti Cl\li'.ie:i'Y11n"iln':i"':i"3J ~1\l 6) 

~1 t1 <i\'\.l,bEl\l,~bbn n11~f1\lbbel::'Yl<il ~e:ill ~3J3J~~1u n11bbnu"'ru'V\1 bbel::~f1\l~1e:inlJ1t11 u~\l~ ... ., 

.... .cl 0 0 

unb1t1u 'Y11n11~111"il 

3) iXm1t1uib'1':i"1::r{mi::~'111aJ'Vlmt1"lle:iaJCl i'1b'111::r{bm1~<il~1\l 6J ~1~1il1 
~ 

n11~111lil ~f1\l bbllll'11Cl e:i\l bbel::~1u bDU'1113J~m1ll t1 e:i <il~i'<il b liluif u bb~1 ElTill1 t1 '111 aJftt Ubbr\ , ~ 

4) iXm1t1u"llt11 t1'1113JL "li1 h L 'Vlli"lleJ\l<ilULEJ\l LLCl::ti1m1riu1::t1n<il1 i~\l~ , 

L1t1uflu~ri1um1ru1'Vlli 6) 

5) iXn L1t1 Ubbel:: m"i1 aJn u 'Y1 lJ 'Y11 UbLCl ::u1:: dju~\l~ <i\'\.l,L ei\l 1~L1 t1u ·fa~ ::1ifm1 
~ ~ 

1um1,~m~\lf!11aJfbmhttu 
~ 

2.5 "i'U LLtJtJ n"i':::tJ1"Mi n1"i'fftJ L6'f1:::V11~113J-it1t1'161f r11u"Miiii'1 L6'fi'3J n1"i'61f ll"Mi 
~ ~ 

1nu1~161f1J1i'un:::L'Yl~ L'Miln u 
~tl1D'\.l,~\lL~13Jm':i"~EJ'\.l,1'Ylt11"'1~<ilfLL~::L'Y1'1 hi.1~a (2546 : 219 - 220) '~ 

L~uei L ~ t11nlln11L1t1un11~e:iu1'Yl t11m~<ilft<ilti1 in1::ll1 un11~ll rn1::'V11 '1113Jf (Inquiry ~ 

Cycle) 11u1::neilJ~1t1.ffu<i\eiu~~1~ty 5 .ffu<ileiu i'1d' 

1) .ff u~f1\l'1113J~U h (Engagement) Li1um1ii.1 L "J.l1 ~lJ'Yl b1t1u 'Vl1ei L~El\l~ 
~ 

~'\.!, L"il~\l El1"il L n<ilif '\.l,L El\l"il1n '1113-l~\l it1 'V11El El1"il L~3J"il1n'1113J ~'\.!, h"ll El\l i1iXn L1t1UL El\l'V11El L n <il 

1il1nn11ei ii1h1 tl.f'l1 tlL '\.I, mi 3J L~El\l~'l.\1 ~'\.!, h El1"il3J1"il1nb 'VI <iln11m ~n1 Lf\l L n<ilit'\.l,EJ ci1wrl1\lL1 Cl1 , , ~ 

tf u 'Vl1m i1uL~EJ\l~L ~eiaJ 1t1\lrllJ'111aJf L~3J~L ~\l L1t1u fm LL~1 L i1ui1n1::~u 1 iiXm1t1u~f1\l ~ ~ , 
~1maJ n1'Vlu<i\u1::L~u ~"il::~mfl 1 un1rn~ tl''113-Hhh::b~u L<il~'l.\1 ~uh '11El1"il 1 i~mfl"il1n ~ei ~ 

~1\l 6J 'Vl1m i1ur.rn1::~u~1 t1n11L~ue:iu1::L~uif umr\ e:iu bL~1~ '11':i"D\l'1ll 1 iiXm1 ti ut1 e:i aJfu 
~ , 

u1::L~u 'Vl1ei~1tl13J~'11n1 Lf'1 ~uh L i1uL~EJ\l~"il:: 1 i~m~n 
~ 

2) .ff u~111"il Lb~::fiu 'V\1 (Exploration) Lri e:i'Y11'111m"J.l1h1 u1h:: L~U 'Vl1e:i 

~1tl13J~ ~'\.!, L "il"il::~n ~1 El LJ1\l'1 El\l LL 'ti'LL~1 n iim111\l bLt-l'\.l,fl1'V\ '\.l,<i\ Lb'\.!, 1'Y11\ln11~111"il <il':i"1"il ~EllJ 

i\j ~3J3J~~1u n1'V\u<il'Y11\l L~ein~Li1u 1u1~ ~\li'.i e:iu nlJ°iL ~mnlJ11lJ113J"J.le:iaJ~ "lle:i ~ub 'Ylf'l'Vl1e:i ... w ~ 

U11n!Jn11m~1\l 6) 1if'n11<il11"il ~EllJ EJ1"ilYl1,~'V\Cl1 t11TI L °.du °Yl1n11'Yl<il~ El\l °Yl1fililn':i"':i"3J 

fl1'1 ~u13J n111i'1 EJ3JW1L<il eifL ~ei"li1 t1~f1\l~tl1un11m"il1~ei\l (Simulation) n11~n~1'Vl1 
"J.leiaJ~"iJ1mein~11a1\la\l'V11eilil1mL'VIGi'1°1ieiaJCl~1\l ~ L ~ei 1 'Vl1.~m~\l"lieiaJ~ei ci1\l L ~t1\l'V-l ei~"il:: 1 i 

~ ~ J ~ 

1u.ffu~ei'u 
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3) .ff ut1nu1mLL'l::L'l\l-llt1a'"fLI (Explanation) Lrlt11~-llmrnm.h\IL Vi£J\l'V'lt1'11nnT~· , ~ 

~111'11il11'1a'El1JLLtt1 ~\lit1-llt13JL'l -JiEJa'UL 'Yl~~1~miL'11'1::~ m.Jmrn a'1'U~L'l LLL'l::U1 LffUEl~L'l~ 
~ , 

1~1u1uLLuu~1\l 'J L"ll'u u11m£Jff1u ffi'1\ILLuu"il1L'lt1\l'Yl1\lf!rnlilfl!1fflilf V11t11u11~ ffi'1\11il111\I 
~ , ~ 

'1L'l'1n11~u'V'lu1 u.ff uUt11'1LiJu1u1~'VIL'l1 £J'Yl1\I L"ll'u ff'IXuffuUff3J3J~~1u ~i\ll1 1~LLLJ\lnu , .... 

ff3J3J~~1u ~i\111'V11El13-1 L~ £J1-ii E1\lnuu1::L~u ~1~n1V1u~ 11 LL~ ~~~1~,-i::t1 r.J1 u ,-111~nff1m1ri .. ~ ~ 

., ., 
ff1'1\1'1113J1' 

~ 

4) .ff wn m £J'1113Ji' (Elaboration) LiJum1\t1f!113Ji'~ffi'1\lif u 11.JL ~El3J fo\lnu 
~ ~ 

'1113Ji'L ~ 3J'VI 1El LL u 1 ~ ~~1~ ~Ufll1L~3J L ~ 3J'VI 1EJit 1 LL1J u"il1L'lEl\!'VI1t1-ll El a'1'U ~1~1. 111 ,r El fiu1 £J 
~ , 

fft11um1ruV11m 'Vlliln11'rn5u '] ti11 °liE1fiu1 m~El\1~1\1 '] 1~mnfiLLff~\111-Jit1"il1n~i't'E1 £J ~\ln'1:: , 
"151£11 ~L~El3J fo\lnUL~El\1~1\1 '] LLL'l::ii11 ~Ln~'1113Ji'n11\l"ll11\l;tU 

~ 

5) .ffuu1::Lilu (Evaluation) LiJum1u1::Lilun11L1£Jui'~1£Jn1::u1um1 
~ 

~1\1 'J 11i!m1£Juii'1113Ji't1::11u1\I t1cl1\111 LLL'l::mni't'EJmVi£J\IL~ ,-i1n.ffuU,-i::it11ui*m1it1 
~ ~ 

'1113Jfluu1:: £Jn lil1 °15L UL~El\l 5U 61U'1~'lf1v i -tt'tnfifll'J" ~ V'W n~ ~ , ) ... 
2.6 "ithmun"i::'U1~n1"i~'l.JL'1f1t\'i1~113J.j"llih:J Eisenkraft (7E) 

~ ~ 

LmsllU'11'1'Y'lrl (Eisenkraft, 2003 : 56 - 59) 1~LffUEliULLUUllJ-;ln1m1 

L1£Jun'Ylmfl!1fflilf,-i1n 5 .ffu LDU 1 .ffu 1~£JiiL~1V1mm~E1n1::~u'l~L~n1~ii'1113JffUhLL~:: 
~ , 

ffU n n 1J n11'L 1 £J ULLL'l:: rJ\I a'13J11'b1UfuU1':: £Jn~~ \I ~1~ L 1£JUflUi*n11'fff1\IU1':: ff1J n11'rn "lJ El \I , , ~ ~ 

~ii.LEI\! Eisenkraft 1~mh1n\ln1::u1um1~rnff1::V11f!113Ji' (Inquiry Cycle) 11u1::nE1u~1£J 
~ 

~ -=' 0 ca,... ~ ca,...~ 
"1JU~EIU'Ylff1'1fil 7 "lJU'ilEIU ~\JU ., 

1) .ffu~1'1'1ffEl1J'1113Ji'L~3J (Elicitation Phase) '11''1::~El\lii1'Vlii'1~'lum1i\I 
~ ~ 

~1b113J L ~Eln1'::~u 1~L~n1~LLa'~\1'1113Ji'L~3J ~1b113JEl1'1'1::LDUU1'::L~UU ... fil'V\1~Ln~itu~13J , ~ ., 

ff 111'V'li\l'13J 'l'l El \I ri u V11EliJ1:: L ~ u-ll El~ u 'V'l U 'Yl1 \Ii 'YI £11 fl!1 a'lil f n1,-it1i'YI£J1 fl!1a'lilf3J 1 'l °15L u 

i!i1i11.l1::"il11'uLLL'l::L~na'1m1m ~El 3J LEJ\I m1L1£Ju flu tl'\lu1::ffum1rn ~ 1i1uiiii11 ~",.1~'Yl,.1u11 ~ ~ 

L~n LL~ L'l::f!Uii '1113Jf vtu~1UL iJ ii.El LJ1\l L 1''11''111'L~ 3J L~ 3J 1*1U1~ 1 ~nu i!n L 1 £JU LLL'l::'11'rJ\I cu .., \I cu 

ff1 m1ri11\I LL~um1-;l~m1L1£Ju fl~ El r.l1\I L 'VI m ::ff3J ff El~"~ El\lrlU'111aJ ~ El\ln11'"ll t1\li!n L 1£Ju 
~ 

2) .ffuLi'1'1113JffUh (Engagement Phase) LUum1\t1L-ii1i*dlE1'Vl11uum1£Ju 
~ 

'V11EIL~El\l~U 1 ff\!, h~\I El1'1 Ln~'11n'1113J ff'\-\, h"ll EJ\li!m1£Ju 'V11El L n ~,-i1n n11'ElfiU1'1 £J Tl1£J'lun~3J , 

L~El\l~U1 a'U h El1'13J1'11n L 'Vl~m1rn ~rl1 ~\! L n ~itu 'l u"ll'1\I L 1 ~1,f U 'V11El LDUL~El\I~ L ~El3J 1 £J\lrl1J , 
'1113-lfL~ 3J~L~m ~\! L1£JU fm LL~1'11'ii1'VI \t' 1~m::~U L ~i!m1£JUfff1\I ~1b113J Ef 1£lL~i!nL1 £JUL n ~ 

~ ~ ~ , , 
'1113J t1 mni'EJ inn L ~mL~::n1V1u~u1::L~u ~,-i::~m~n 1 ~nuiXn L1£Ju 'l un1rn~ tl'\I 13Jiiu1::L~u ~ 

~ 

i.l.1ffU1'1'1im,-i 1 ~~m~n;nn~El~1\l 'J L °liu'Vli!\l~El~3Jvf 111a'11 EiuL 'YI t1fL Ulil LDU~U~\lii1 'l ~ 
i!nL1£JuLn~'1113J~~-ir~LL~\1'11n~\l~i!nL~£JuL'1£Ji'mnt1u'11Luu~~ii1wil'1~n1::~u1~i!nL1£Ju ~ ~ ~ , 
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'11n1i'1 ~u. h Luu.L~a..,~'l ii!n L1r.m~nM1 L Yl ml1 'u~m1H11-r;i'il11'0J~au 'l wff u.'il au~ a 'u 
'IJ 'IJ 

3) .ff u.H111'0J~\l.Vl1(Exploration Phase) Ldaun L1t1U. Yl1'1113JL "Jl1 L'OJ L 'U.1.h::L~\l. 
V11El Tl1 fl13J ~ ~\l. 'l'OJ'OJ::~n M1 El ci1·Hl El\! LL °t'i'LL~1 n iin1111'1 LL~ u.n1V1 \l.'il LL U.1 'Yl1 '1 n11H1d1 'OJ 

'il 11 '0J ~El lJ t '1 ~ 3J 3J ~ ~ 1 \l. n 1 VI \l. 'il 'Yl 1 \I L ~ El n ~ LU \l.' U' ~ ~ \I 3j El U ~ U~ L vJ El b n lJ 11 lJ 11 3J 

"ll EJ3J~ "Jl a~m 'Yl~V11au11n nm1rn~1\I 6J 1Tim1m1-;i ~El1J m-;i°t'11,~V1 ~1 t11fi L "li\l.~lJ~\l."Jla3J~ 
'IJ :.J 'IJ 

H111-;i 'Yl'il~ a\! ihn113Jfl1'1 ~\l.13J LU\l.~\l.L Yl a 'l V11~"lla3J~ a ci1\I~ m ~ t1\1'11°t'l1V1iX1~n1::~\l. 'l i 'IJ 'IJ , 

Un b 1t1U.'il11'0J ~El uu"'ru Vl1 LL~::~h b ii. \l.n11~111';J 'i111 ';J ~EllJ LL~::11lJ 113J"Jl El 3J ~ ~1 ti 'il \l.b El\! 
~ 'IJ 

4) .ff u.anu1 t1(Explanation Phase) Lda '~"Jla3J~3J1LL~1i!m1t1u.n'OJ::u1-lla3J~ 'IJ 'IJ 

LV1~1~u.mY11n11 iL'111::~LLU~~~ ~111~~ LL~::u1L~\l.EJ~~~''ilL\l.1ULLlJlJ~1\l 6)L°liu u11mt1 
, 'IJ 

~1U ~f1\I LLuu-;i1 ~El\! 1U11 'il 'il111'1 n11'W '1~ '1~\l'OJ::°li1 ti 'l ii!m1t1 UL~ Ubb u.11 'IX3JV11El 
, 'IJ 

'1113Jim4''wrr"ll EJ\l"JlEJ3J~~1U LL~::aiiu11 ti ~~n11'Yl'il~ EJ\l L'il ti a1\lfl\IU1::in,;~ tl1UEJ ci1\li'ilL'OJU 
'IJ , 

..I • ... ''il.1~ .r • 'l"'"' ... 'ii...... ,,. !'I ' "' 'l ~ .r b ~ EJU1 L~UCJLL \l.1'1'il'il El Lu"ll\l.U'OJ::'Y11 Vl\l.nL 1tlU L'il ~11\1 El\1'1'1113J1 L V13Jn11'1U ~lJ U"lJU UEJ1'0J 
'IJ 

Luu ,u,~VI ~1 t1'Y11\I L "Jiu ~iru~u u~3J3J~'ii1ULL~ ~ ~~'~'OJ::a ci'l u 1u LLuu L'iln ~1m1ri ~f1\l '1113Jf 
, ... 'IJ 'IJ 'IJ 

LL~::"Ji1 ti Un L1t1u '~L n'iln11L1t1u f 
'IJ 

5) .ffu"1Jtl1tl'1113Jf (Elaboration Phase) LUun11u1'1113Jf~~f1'1iJu'iJ 
'IJ 'IJ 

L ~El 3J 1 ti\! n lJ '1113Jf b ~ 3JV11El Lb u 1~'ilb~3J~~ Ufll1L~3J L ~ 3JVl1EJu 1LL1J1J'911 ~ El\IVl1El"ll El ~1U ~,'il,U 
'IJ , 

'lianu1t1~ri1um1rnV11a5u6J t11 'l iani.J1 m~a\1111~1\l 6) '~mnnLL~'il\111ii"ll a'911n'iliXa t1~\ln 
'OJ::°li1t1'liL~a3J1t1\IL~mnrn~a\1111~1\l 6J LL~::Y11 'l iLn'ilf!113Jfn1'1\l"lJ11\liJu'11'111i'iln'OJn113J 'IJ 'IJ 

V11a ~ri1un11m1 ii!n L1t1uii'1113.1f mniJuLL~::"ll t11 t1n1au LL u.1~'il"ll EJ\l 'ilULEJ'1 LL~::~ a L~ 3J 'l i 
'IJ 

~El'ilfl ~ El\!rllJU1::~um1rnL~3J'11'111~\I LITT3J 'l ii!n L1t1wi'1u1::L~UL Yl El aiiu11 ti LL~:: LL~'il\lff.113J 
'IJ 

~'il L ~UL ~3J L~3JL i"J5'i1L';JU3J1n fl\liJU 

6) .ffu.u1::Lilu~~ (Evaluation Phase) Luu.n11u1::Liiun11L1t1uf~1t1 'IJ 

n1::u1u.n11~1\l 6) 11i!n L1t1uf a::' 1u1\I a ci1\I' 1 LL~::3J1niXa ti L ~ t1'1 L'il.ff u U'OJ::-rl1 t1'l ii!n L1t1u 
'IJ 

~1m1riu1'1113Jf~'~mu1::3J1~ LL~::ufuu1::t1n'il1 -nL uL~a\l 5u 61 '~'11'111~\lrn13J'l ii!n L1t1u 
'IJ , J 'IJ 

!'I • .J'il ~.I ..l 'f .., "' ,. "' .9 "' !'I ' .t :'I U'1113J1LVI3J'Yl L'il LlJ L °.UEJ 3J L tl\ln rnn13J1L'il 3JLL~:: ~11\1 L uUEJ\l '1'1113J1LVI3J uan'OJ1nU'11'111L lJ 'il 
'IJ 'IJ 'IJ 'IJ 

1am~'l~Wm1t1u,~'il11-;i~au~\lnuLL~::nu 
7) .ffuu1'1113.1fliJ'li (Extention Phase) '11'0J::~a\liim1i'ilL'il1t13J 1am~'li 

'IJ 'IJ 

i!n L1t1u U1'1113Jf~'~uufuu1:: tin 'il1 °.UL iL VI 3J1::~3J LL~::L n'ilU1:: Ltl°.UU~ ai51 'ilU1::'9111u '11 
'IJ , 'IJ 

L uuer°t'l1V1'1X1~n1::~u. L iun L1t1U~13J11flU1'1113JflU ~f1\1'1113Ji'l VI 3J~'1-;i::-rl1 ti L iun L1t1u 
'IJ , 'IJ 'IJ 

~1m1mi1t11aum1L1t1ufl~-;i1n1uLLlJUm1~aULLlJlJlnin1m1L1t1uf 7 .ffu 
'IJ 'IJ ~ 'IJ 
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-;nnrimh13JTil::: L ~U 1~11n11,Jc;in11L1tJU fLLlJlJ~lJ Lt'n:::~1'1113Jf;jj El rJ~ ~1 tl1U LLl.JlJ 
'IJ 'IJ 'IJ 'IJ 

~\l LLc;\ ~:::1U LLlJlJn :0.ff uc;i EJULL~nc;\1-:inu 1tJ LLc;\~:::£i.ff u~ EJU ~ tf nrimij EJUnU ~El .ff itLL 1n~::: LUU 
'IJ 

.ff u 1 '!Kin L1t1u 1~L~iruf{TI1un11mu""'ru~1LvJa1 '!KLfic;i~hTI13J~1a dic;iu""'ru~1ri ~ a.:in11~1 ~1 ~ alJ 
~ ~ v 

i.:irn~ n11~111~ Y11m1Y1c;i~a.:i 'YlnM:::utilJ~c;\1-:16J LL~::: 1in1:::1J1un11~c;i.yj~~1n~~1mL~1 
~.:i°r11n111L'111:::~ i.:i L'111:::~"1i a 3J~ L ~a f{1U L uu~1 ~ EJlJ"ll a.:i ~1fl13J Jru~1 ~1a '1113J~ c;i11 u 

'IJ q v 

tJ ElCil LL~:::.ff itf{Cil'Yi1 tJ;i Eln11L ~El3J fo.:i'1113JTI mJnlJ'1113JfL~ 3J LL~:::i\ 1LLU1 ~c;i.yj1c;i1u1°1f'u1:::1£.Jorri! 
q 'IJ 'IJ 

1wn1~1.h:::-;h1u 

n11i,Jt1 '1f.:ii'l'ITT,Jt11~it111.l LLtltln11,r Ci] n11L1 tJU fLLtllJl n,Jn1n11~1J rn1:::~1'1113Ji' 
'IJ 'IJ 'IJ :.J 'IJ 

7 .ffu "l.IEJ\l 1m~u'111~ri (Eisenkraft, 2003) m1-rr"lun11L1t1un11f{EJiti'Ylt11~1~c;if"1.1EJ\l 
i!m1t1u.ffuu1:::TI3J~nM1uri 5 1c;i mf-l,Jt11~ufu.ff w1rnu"1.1 a.:im1f(EJU J.:i 7 .ff uc;iau i.:ii't 

'IJ 

1) .ffuc;i11~f{EJt1'1113JfL~3J (Elictation Phase) Luu.ffuri'1wf-:1~1mm~a 
'IJ 'IJ 

n1:::~u 1iK~L1tJu1~LLf{Cil\l'1113JfL~ 3J El an 3J1 L ~El '11~:::1~f11 L~n LLc;\ ~:::'1 u:O~u~1U'1113Jf L~ 3J 
q 'IJ 'IJ 'IJ 'IJ "' 'IJ 

L '\'\11,. ~:::1~11.:in11,Jc;im1L1t1u fl~fln~ El\l LL~:::'111~f11i!n L1tJU'111~:::L1tJUL iia~11c;ir\ EJU Yi 
'IJ 'IJ 'IJ 'IJ 

.. .r ~ 
~:::L'ltl'\.U UEJ~1U U 6) 

2) .ffuf{f1\l'1113J~uh (Engagement Phase) LUun11it1L"li1~t1'YIL1t1urif{itL~ 
'IJ 

~\l El1~ LnCilif itLEl\l~1n'1113J ~\l itJ ~1El El1~ L~3J~1n'1113Jf{U h"ll El\l i1un L1tJULEl\l~1El L nc;i~1n 
n11ElfiU11 tJ sllnfl13J ~1m~El\l.yjL ~El 3J fo.:int1'1113JfL~3J.yj L ~\l L1tJU f m Lb~1 L Uiti1n1:::~U Li 'IJ 'IJ q 

,, 
"" 0 .... 0 3) "l.IU~111~LL~:::'1U~1 (Exploration Phase) n1111\lbb~Un1~UCilLLU1'Yl1\l 

m1~111~ ~11~f(EJ1J <l-:1f(3J3J~~1u rh~uc;iY11-:1L~anriLuu 1u1~ ~.:iija'l.JnlJ~L ~mfiu111J113J 
q "' :;w 

"lia3J~ "liaf{UL 'YI~ ~nM1"1ia3J~~1mm~.:ic;\1-:1 6J L ~a 1~1~"1ia3J~EJ rJ1-:1L ~ t1.:ivrnri~::: 1-rr"l u.ff uc;\ a 11.l 
'IJ 'IJ 'IJ 

4) .ffuanlJ1mL~:::~.:i"lia~11.l (Explanation Phase) it1"1ia3J~ri1~3J1 
q 'IJ 

1L'111:::~aiiu11t1 LLll~~~ f{1u~~ LL~:::it1L~ua~~ 
q 

5) .ffu"lltl1tl'1113Jf (Expansion Phase) Luun11it1'1113Jfri~f1.:iifu11.l 
'IJ 'IJ 

L~El3J 1t1.:inlJ'1113JfL~3J ~1mL u 1~Cil.yj~U'1l1L ~3JL~3J it1"1ia f{1U.yj1c;i1tl1 ian1J1 tlf{fl1Un11m 
'IJ q 

• ·t""' ........... J' EJU 6) LL~:::'Yl1 ~LnCil'1113Jin11\l"l.111\l"l.IU 

6) .ffuu1:::dju~~ (Evaluation Phase) LUitn111.l1:::djum1L1t1uf~1t1 'IJ 

n1:::1J1un11c;\1-:1 6J 11iXm1t1u:d'1113Jf a:::1 ,-U'1.:i LL~:::mmXa m ~tJ\lLCil ~1n.ff ud~:::it11u~m1 
'IJ 'IJ 

it1'1113-1fl.tJu1:::t1n~1-rr"l uL~a.J 5u 6J 
'IJ q 

7) .ffuit1'1113-1fl.tJ1i (Extension Phase) Lllwffurli!m1t1u1~it1~\lri1~~1n 
'IJ 

m1L1t1u fl.uu1:::t1n~1orr"l iLnc;iu1::: 1t1-rrm wn1~1.l1:::-;l11u L ~a~f1\l'1113JTI ~3-J 
'IJ q 'IJ 
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3. Ylfl'M'DLfl u1nun1,-i~ n1"iL~t.1"M>imm1ni n"in1,-ih1ul1::CV11~11a..1i 1 i"M>(7E) 

1r-;:r'1U'Uii'Yl rp.trl nTn1 £.JU ·fob'l:::VI Gl nm1L1 £.JU f-;hu 1u1.nn~ ElTI'Lil £.Jn1:::u1um1L n ~ 
q :;.) 'IJ 'IJ 

n11L1t1wi'rf.\l~Luun1:::u1un111V1nlLLb'l:::n1:::u1um1ciElt161 1 un11L1t1ui'L d'EJV11~11:::~1.\I 61~ii 'IJ ., ) 'IJ ) 

Gi'n'!Ym:::LL~n ~1.\lnu 'i.1 El ci1.\IV1 b'l1nVI ~1 t1 'Ylfl'!YDm1L1t1uf ~1ity~'~fun11t1 El ~fu El ci1.\lni1" 
.... CV CV ,.::& ~ tf,:t:I, -=Ii .... .... 

"ll11.\I LL~:::~El ~"~ E1.\lnun11';J ~n1:::u1un11L 1t1ui1'Yl t11~1 ~~1 Tl El 'Ylfl'!YlJn11~11.\I T111 ~l 

(Constructivism )erL1t1uLuuer ~f1.\IT111 ~f~1 £.J~ULEl.\I 1~ t1n11L ~El~ 1 ti.\! T111 ~f LL~:::i.11::: ~um1rn 
'IJ 'IJ 'IJ 'IJ 

~'~f'l.Jn'l.JTl11~fLL~:::i.J1:::~'l.Jnl1rn~iiE1ciLL~1 rlEJUL1£.JU n11L1t1ufL~El.\ILV13J';J:::ii~u~1Um';J1n 
'IJ 'IJ 'IJ ... 

T111~fL~~ i"ifu i.11:::~un11ruL~~"llE1.\li!m1t1u~" Luuu""'';Jit1~1iru~E1n11L1t1ui'LUUE1ci1.\lfl.\I 
'IJ ., 'IJ 

n11~f1.\IT111~f"ll El.\! LL~ b'l:::UT1T1b'l';J:::w~m~1"nu 'u LUUL~El" Lu vn:::~1V1fu LL~b'l:::1ff1T1b'l L rtEJ.;i-;i1n 
'IJ q q 

Tl11 ~ LL~n~l.J"ll El.\l~U~1UTl11 ~fLLb'l:::u1:::~un11rn ~ii El LJ"ll El.\! LL~ b'l:::TIULL~:::Tl11 ~-r L {j U~.\l~,3J 
... 'IJ 'IJ 'IJ 

Tl.J~ '3J1 °liTl11~';)~.J LL rl~~'l.J1nkLUU~~~~~1U~L i.JlU ,~, U"lJm:::L 1b'l1L~L1b'l1Vlrt.J LYhif u 
'IJ ... 

n1:::u1un11L1£.Juf (Process of Learning) ~LLrl';J~.\l"lJEJ.\li!m1£.Ju'3J'~Ln~-;i1nm1uE1m~1"1JE1.J 
'IJ 

T11Vl~EJi!m1t1uL Yi £.J.\I LL~-;i~~1 Lm1~<il~1" 6J ~eru EJn 1 ~\ vhif u LL~n11L1t1u n'Yl m~1 ~~f~1 ~ 
'IJ 'IJ 'IJ 

'Ylfl'IYD Constructivism Luun1:::u1un11~i!m1t1u';J:::~El.\l~'l.J~UL~1:::V11 ~111';J<itd1-;J~El'l.JLLb'l::: 

~UT111~1 t1inn11~1.\I 61 ';JU "t'i11 "'i!n L1t1ULTl<ilT111~ L -ii1 h LL~:::Ln~n11fufT111~fif uE1 LJl.\lii ) 'IJ 'IJ 

Tl11 ~VI ~1 tl~.\1';1:::~1 m1t:l ~fl.\! L UUEl.J ~ Tl11 ~f"ll EJ.\li!m1t1UL El.\! LL~:::Ln'Li L uwii El~~' 11. u~~ El.\!'~ 
'IJ 'IJ 

E1ci1.;im1u1u~1m1rii.i1m1-tl~LrlEJii~ri1um1m1<il 6J mL~i5tyV1°1X1 i.\lifum1~i!m1t1u-;i::: 
~f1.\I E1.\l~T111ui1~ ~El.\! e-l1un1:::u1um1L1t1u f~VI b'llnVI m t11~ t1 LU vn::: El ci1.J fl.\ln1:::u1u m1~u 

'IJ 'IJ 

L~l:::V11T111~f (Inquiry Process) 
'IJ 

i!nm1~n'!Y1,~LLU.\l'Ylf]'!Y~m1~f1.JT111~f(Constructivism) ElElnLUU Cognitive 

Constructivism "lJEl.J Piaget LLb'l::: Social Constructivism "lJEl.J Vygotsky i.;iit 

3.1 Cognitive Constructivism tiEl'1 Piaget 

L Yim-;i<il (Piaget) L ~El11 m1~TIUL11iii.l:::'Yl:::i~vrwfinu ~.J LL1<il~ El~<t.J LL~ LL1n 

L fi~ LLb'l:::n11i.J:::'Yl:::i~vru1fo LJl.\I~ El L ttEJ.\11:::Vl11.\l'l.JTITlb'ln'Li ~.J LL 1~ ~ El~itii ~ ~"fi1 L "'1:::i'l.J ~~u""'ru nll q ., ., 

A_. CV 3 I I~ I ,,:i,.:il .... CV CV 

LLb'l:::T111~T1<il ~n11'W©.1U1"1JUEJ t11\I <il m UEJ.\I El tl<il ~ El<il L 1 ~1 n1:::u1un11'Yl L n t11"ll E1.\lnum1'W©.1U1 
'IJ 

'Yl1.\l~~i.l..,tyty1LL~:::T111~~<il ii 2 n1:::u1un11 ~El m1i.lfui1 (Adaptation) LL~::: m1i<il1:::uu 

LT11.\I ~i'l.\I (Organization) n11i.lfu i1 L uun1:::u1um1~'l.JTITl~V11VI u 'Yl1.\l~-;J:::i.lfu ~f11'W Tl11 ~ q 

'3J~~<il~'Yl1.\IT111~~<il 1 "'L "li1nu~.\ILL1<il~El~~El ci1E1u 6J i1 n1:::u1un11i.lfui1i.11:::n E1u~1 £.J 
q 'IJ 

.d o .., •I "' 
n1:::u1um1'Yl~1T1ru 2 1J1:::m1 TIE! ., 
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1) nl::u1um1iqw1~3J (Assimilation) Luun1::u1um1~Eiwn1tl'~3J'JS11J 
'IJ 

th:: Li1Jn11ru1'VI3J L ii16(1h::Li1J m1ruL~3J ~ L 'VI i'.j EJU 'V11El fl ~1 r.J fl ~\lrlU LL~1 Li3J El\l n111J11 m.Jfu 
'IJ 

L 'VI ~m1ru1'VI3-JL iL ii1nu 1fl1\l Lif1.:J"ll El\lfl113J~~ ElUL fi~-;nnm1L1r.JU f~ ii El ci L~3J 
, 'IJ 'IJ 

2) n1::u1um11.lfu"llmr.J 1f11.:JLif1.:i (Accommodation) LUun1::u1um1~ 
'ii a L il.a.:imlil1nn1::u1un1w1~~3J +1 a 111 r.Jmf.:ilil1n~~3J'1!1rn 'Vl~n11ru1 V13J L ii1 m LL~::tlfu L ii1 G( 'IJ , 'IJ 

1~1\l a-f1.:i L~3J LL~1 ti11h1n!J11U1::Li1Jn11ru1'VI3J~f1J L ii1111 iia-11u°11 L 'VI i'.j El Url1JU1::Li1Jn11rn 

L~3JU1::Li1JnTlrn1'VI3Jlil::t1n~3J'JS11J LL~::1.lfuV111.l1::LiUn11rnL~3J +1 El Yl1 L i1.l1::LiUn11ruL~3J ii 
'IJ 

~113J Li3JU1rnd.:iitu LL'iiti1 L3J Li13J11t1Uf1JU1::Li1Jn11rn1'VI3J~Liqj'fum1~3J'JS11JL ii1m1 iL ii1 nu 
'IJ 

1h::Liun11rnL~3J Liqy Li3J a.:inlil::Lif1.:i 1~1-i Lif1-i 1 V13Jif um L ~ m.Jfu 1 iL ii1nu1.l1::Lium1ru1 V13Jif u 

3.2 Social Constructivism tlEh'l Vygotsky 
"" J' VI """ ~ o "" .. ~ .fl \l1U"ll El\l 1n EJ~n (Vygotsky) b~11Jfl113JLiU blil LL~::U13J1~V'l3J'V'H WLJ fl-~ .1960 

J.:i~ ina~rr (Vygotsky) L€foi51~:\lLL'iiU fl .~.1934 Lriaa1m vfo-i 38 n Liqj'i't1Lb U1~~b~r.J1rl1J , 
L"ll~"llEJ-'!n11L~EJ3Jt'(n11i4'~u1(Zone of Proximal Development) 'V11El ZPD ~.:iLuwlia-i11.:i 

'IJ 

1::V111.:i1::<ilun11vr~u11Tlil1i1Uu ~ ~L1r.JuL uua cilil1nm1L1r.Ju fLL~:: LLn1rruV11 Liqyiqy1 r.J ~uL a.:inu 
, 'IJ 'IJ 'IJ ., 

1::<ilu~ ~L1£.Julil::ii~n r.J111'V'li4'~u 1 Ltlii-i Liqln1r.J1iqlm1LL u::u1"ll a.:i~1 'Vl1a ~ii1.l1:: Lium1rn V11a 
'IJ 'IJ 'IJ 

~'L 'VI qj V11alil1nn11i111 i'.ianrn ~au ~ii~113J Li13J11t13J1nn11 in a~ri (Vygotsky) 1 i 
~113J Wi~runu111,y1 L '1"l11::i'.iuY1u1Yl ~1~ru 1 um1i4'~u1 Lfl~a.:i i'.i aY11.:iu""ruru1~.:i Luu~.:i~"li1r.J1 u 

QI QI QI QI 

m1LLn1.l .... t1JV11LL~::LuuL~~a.:ii'.ia-li1 r.JL um1n1::r11m11~ '1 Liqy 

lil1 n'VI ~nm1vru~nu<il.:in ~11\\ 1m6(1nm1Lif1.:i L~~a.:i i'.i aY11.:i u""ru ru11~ r.Jn11 
" 11\J QI "' 

1i~an~1.:i~L V1111::Li11LL~::1°lf1111!!-1LUUL~~a.:i!ia1 iLfiiqiu1uY1Y11-ii.:ifl3J 1i11nm1-;liqim1~n1!!-1~ 
Liq]fuEiY1n'V'l~mlil1mm1~113J~iqi"lJ a.:i in a~rr (Vygotsky) LiqyLLn m1L1r.Juiqj'1 tJ11.l LbtJUm1Liau 'IJ 

LL1JUl!Jin1m1~rnLi1::V11f1113J! (Inquiry Cycle) V11a 7E ~1inliln113J~1~t1J 7 .ffu~au LUU 

~an~1.:i 1un111 i~L1£.Juii1.l fi i3Ji4'ufinuiia3J~ LL~::Li11LiUL Yl~ (uu ~°151~ 'Ylw~n1rn, 2552) 
'IJ ';,.J 'IJ , 

m3JLL u 1Y1q1!!-fln11Lif1-ifl113JfU 'Yl~u::"lla-i ~ LiEJU ~ii'ii a ~L1tJmL~::m1L1tJuf-;i::LL~n'i\1-i LU 
~ 'IJ 'IJ 'IJ 'IJ 

lil1n"ll a.:iY1qMrlm1L1tJu fLLuur\1r.J1auf1113Jf ITT3J11t1Li11.JLiql<il-iU 
~ 'IJ 'IJ , 



1. ~1er~Eluijll'Ylll1muuerrht11Elu~1111ftu 
'll'll 'II 'II 

' Q..I t,.I ,::ii Q..I A ti A 

tl~m 1tlU LLGl:::';!Cil'V\1~~n1:::CilULLGl:::L~111LL1~ 
'II , 

~1~ 6J LvJEJ1ierL1t1mn'ilm1'ilE1ll~i.1.mfl 
'II 

4. erL 1t1ULU1t1rn~ij' EIWV.JEJ~ii1fl~ El tl'il Cflill 
'II 'II 

~1111f~n1t11E1u111-;i1n~1er~E1u 
'II 'll'll 
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1.~ 1ijlJ'YllJ1 'Yl LUU er El1U1ti~1111~:::Cit1 n 
'II 'II 

~ ~ L ~ 111 ~ U lJ ~ U U ~LL U ::: LL U 1 'Yl 1 ~ LL Gl ::: i Cit , 
.. I ' A ..,_. ,K I 

u1::: ~rn n11run11L1tiu1'Yl L El El E11u 1 t1 'ii El n11 
'II 

t,.I 6' ..,.., t;"A 

~11~ El~~~11111Cil1 ti CilULEl~"lJ El~~ L 1tlU 
'II 'II 

A "' A .d_ 1 .,, 
4. mwrnu1 ~El mw'D'E111 t1~~11111LLGi::: 

'II 'II 

iJ 1::: ~ll n11m ~1~f ll ';11 n iJ fi i11 vru Tinll 

~ ~ LL 1 Cit ~El 11 rr~ Lit LL Gl ::: U El n i El ~ L 1 ti UL "Jl 1 n lJ 

~1111fLLGi::u1:::~tJn11m ~ij El rJ LL~1ri EJUL1t1u 
'II 'II 

LLGf 1 ufll Lu~ t1uLL u 1~Cil"lJ El~Cilu 1 iL umL u 1~ Cit 

5. ~1er~E11.1.'1i~Elt1Li~1111Li1~runrnm1~Cil~ 5. n 11L1tiWl"lJEl~erL1ti1.1. L n Cit -;i 1nn11 ij 
'II 'II ., 'II 'II 

i'.iEJrJLL~1"lJEl~erL1t1u iJ n~i1vrwifnll er5uLLGi:::n11'Yl1~1UL UUn ~ 11 
'II 'II ;.J 'II , 

7. erL 1 tlUijll'Ylll1'YlL uuerJ:i LLGl:'.Un'rl El~';J1~~ 
'II 'II 

7. n111'il ~Gin11L 1t1u i'~ EJ~ll1rn1n11s rJ'l it 
'II 'II 'II 

~~ Ei~fuw~ Lrn:-;i Cfl-;J1i El 11Gi'V11E1~1111i'~n1 t1 
" ,;:t .... Q,.I Q,.I .... 

n1:::ll1Un11L 1tlU 'SLLGl:::1 Cil'Yl~n'S:::ll1itn1'S~'S1~ 
'II 'II 'II 

1E1u111-;i1n~1'lV1i.~111n~~'il ft ........ "'A -=:i. 

El~~~11111Cil1 tl'ilUL El~"lJ El~~ L'S tlULLGl::: ~Gl ~ Gl Cil 
'II , 'II 'II 

..t ..... .....i ..... ... J' 
6Jl'~n~El~11111'Yl~L1tlU~'S1~"lJU 

'II 'II 

... 
~11111 

'II 
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~1'1..li.~--h 1'1..lmJ1.1n11i'<ilm1Lit1ufLLt11.1111in1n11n11~rn~1::V11~113Jf 7 iu (7E) , ~ ~ ~ ~ 

-;i::L \tum1ti1t11aum1Lit1ufLL~:: 1 ~~113J~1'1runum1<il11-;i ~a1.1~113JfL~3J°ll EJ'1 L~n ~'1 L DU~'1 
~ "' ~ 

~ ~1i.3J ~11-;i::~:: L ~ t1V11 a ~::~'1 L iiu'1-;J1nn11<iln-;i ~EJ1Jvtu~113JfL~ 3J"ll EJ'1L~n-;i::ih1 'IX ~1i.~ 
~ ~ ~ 

~u 'Y'l1J11 irn L it1u-;i::~ EJ'1 Lit1u f EJ:: I, 1ri EJU ~-;i::Lit1u 1 UL duV11if u 6) irn Lit1u-;i::~f1'1~113-1f-;i1n 
~ ~ 

vtu~113JfL~3J~L~nii °1111 ~L~n L fi<iln11Lit1u f EJ r.l1'1ii ~113J'V\ 3J1 ti LL~::l.3J Lfi <il LL u 1 ~113J~<il~ 
~ ~ 

~<il'Y'l~1<il n11~::L~ t1V1~m ~nmt11 u.ff u d-;i::°t111 ~mn LLnm1vr~u1LLU1~113J~<il"ll EJ'1 L~n ~'1-;i:: 
i.3J LUU i.'l..lm3J-;i<il3'1'1VI 3J1t1~~n1'1t1uEJn-;i1ndtl''1L\tu1 ~irn Lit1u ~1m1ni't1~113-1frli.~f1Ji.u , , ~ ~ 

'1..11::t1n<ilL ~Ln<il'l..11:: fo"l1'1fl w~i<il'l..11::,J11u i.~ , 
4. 'U'YI 'U1'Yl'21 th1 ~"i LLil ::'"fl L ~lllti 1" n11i'~ fl1"iL ~lllti~LL'U'lJ1 ni' fl"ifl1"ii'U L"1 t'Yl1 u u ~ 

'Joi l: 
~'l13Jl 7 '21lti (7E) 

1'1..lLLllt1n11i'<iln11~EJU<il13JLLU1~<il°llEl'1 LEIL'll'U~11vJ'tf (Eisenkraft, 2003) LUU 
~ 

1'LiLLt1t1~~1~13J11ni't11'1..lufutJ1::t1n<i11 'IXL V1m::~3J<il13Jn113J°l11~i°111 1<il t1 Lu 'Y'l1::CJ £.i1'1fl'1n~3J 
~ ~ , , 

Ad tA=t. 5"'.d: ..... A ._, Q..t _J o 'l "'G..o" at "' id 
~11::n11L 1t1u 11'Yl r.nm ~<il16ll''1 Lit un1::1J1itm1~1.1 L ~1::V11 ~113J1CJU 'Yl-;J::'Yl1 b'VI un L 1t1uL °ll1n'1 

~ ~ 

~113Jf~113J-;i1'1L~~1 t1i1 LEJ'1 LL~::irn Lit1u t~fum1n1::~u1 ~Lfi<iln11Lit1ufEJ r.l1'1ii~113J~°ll 
~ , ~ , 

i'1m1i<ilfi-;in113Jn11Lit1uf~'1 7 .ff u LL~<il'1L~i'1<il111'1 
~ 

(elicit) 

2. Lf1~113J~ith (engage) 

- i'1~1n13J/rl1'VIU<ilU1::L~U 
u""'ru'V\1 

"' 

.. .... .. 
L<il3J°lJEl'1UnL1tlU 

- L~3JL~3JU1::~1.1m1rnL~3J 

- ~f1'1~113J~uh 

- n1::~u1~113Jnu~<il , 
- i'1~1m3Jn1::~u1~~<il , 
- ~f1'1~113Jn1::'V\1t11~1f 

~ 

.... I o I ~ .J I 'I 
- tln<il1Eltl1'11J1::L<ilU'YlU1~Ub';J 

- <iltlll~1t113J<il13J~113J 

L"Ji1h<ilULEl'1 

- mmhm3Jm3Ju1::L~it 

- LL~<il'1~113J~u1-;i1u 



3. ~111'1'1wvn (explore) 

4. EJTill1 ti (explain) 

30 

'lJ 'YI 'U1 'YI 'ti ih1 ~ l 
- i'il~mum1ru1iitm1t1u~uh 

- ~\1~1'ilElll~EJ\IL3.li'ilL'1WUn m 

~'il LL~::EJfi1.h1 t1i13JrlU 

- l.'(\IL~~aJ1ii!m1t1wn1\11u 

i13Jnu 1 um1~111'1'il11'1~Elll 

- simnaJi!m~t1uLvtEJu1i.ul.'(n11 
'IJ 

...... 
"lJEJ\IUnL1tlU 

- 1i-lim~umLu:: ~1u1m~1LLn 
...... 

UnL1tlU 

- 1in1~\IL'1LL~::L~um..h::L~U~ 
ciLLU::LLU1Yl1\I 

A ,:/ I A 

LL~'il\IT1113JT'l'il L 'VIUEJ tl1\I El ~1:: 

- i.'(\IL~1aJ1ii!m1t1uEJnu1t1 

T1113J~'i\11ll ti El'il'il13JT1113J L "JJ11'1 
.... 

"1.1El\l'il1LEJ\I 

- 1ii!m~t1ULL~'il\l'Vl~n~1u 1i 
"' 

L 'VI 'il ~·rn m.J1\I L 'Vlm::~aJ 
~ 

- 1iitm~t1uEJBu1t11if1T;i1n'il 

'11nu11n!Jm1ru1.~ 

- 1ii!m~t1u1iu1::~um1ruL~3J 

"1.IEl\l'ilitLUitvfu~1u1um1Einu1t1 .. 

°lt1 L~UEJT1113J~'il 

- °lt1L~um.h::L<iiu1 

~rnum1ru~~u1'1 
- EJfh.h1m.h::L~U~~El\ln11 
Yl11ll 

"LI Eirn "ll'il"ll Ei\ln'1n113J ~111'1 

'il11'1~Elll 

- ri'il~Eiun11m'ilT1::Lu 

~3J3J~~1U 
"' ., 

- Tl1'ilT'l::LULL~::~\1~3J3J~~1U .. 
1 'V13.l 

- vrn1t113J'V11Yl1\IL~Ein1 um1 

LLnU .... nJ'V\1 LL~:: EJfiu11 ti ., 
.di ~ .a 

Yl1\IL~EJnnlJTIUEJU 6) 
A ..... (L.; d, 

- Eltill1 tln11LLm.JnJ'V\1'V\1El ., 

~1'ilElll~Luu 1ui.~ 
- i'u~':if11EJnu1t1"1JEJ\l'ilu5u 

0 I .... g' 

- maJmmaJEJt11\1~11\1~11T1 

L~t11rlll~\l~T'lit5u L~ 
........ 

- ElTill1tl1ll~\IU~::~tl1tl13J 

°t'i1'1113JL°lJ1 hL~tl1rlll~\I~ 

T11EJTill1 ti 
'IJ 

- ei1\l~\ln'1n11aJ~i.~u5u11 
m1i°lJEJ3J~~i.~'11nm1 

'IJ 
.., .. .., 

uu rinn11~\I L n 'il 



5. "llt11tlfl111lf (elaborate) 
'IJ 

6. u1::djuc..1~ (evaluate) 
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- ~\ILITT111~it'rn1t1u1~'\l1f11111f 
'IJ 

~L1t1um11h.Jfrn.h::t1n~1-n1~ , 
di~th:: 1ti-nuei rJ1.:1~11.:i~,.,.~ 

- '\l1"1Teim1~1~-,i1nm1~111-,i 
'IJ 

~11-,i~eiu1uufuu1::t1n~1i~1ei , 
"1l m t1f11111fl. u~ri1um11 mJ 

'IJ 

- ~\IL~1111~-Xrn1t1u1~'\l1f11111f 
'IJ 

~L1t1um1uufuu1::t1n~1i~111 , 
U~U'Yl 

- Li1~ 1eim~1~it'rn1t1u1~eirru1t1 

fl111lffl1111L"li1 hei LJ1\I 
'IJ 

- i.:irn~it'rn1t1u1um1'\l1 

f11111~m1u t1ei~LL~::'Yln'!!!'::1 ~3-l 

1uufu1i 

- u1::dJUfl111lfLL~::rln'l!I':: 
'IJ 

' Q..11 .=ii I IV .s:I 

- ~1~~mi1U'YlLL~~\111UnL1tlU .. 
1~LU~t1Ufl1111~~~1eiviri~n1111 

- 1~it'rn1t1uu1::d'.iu~uLei.:1 

n1::u1un11m-l11 , 

- '\l1"1Tei11~~1~-,i1nm1 
'IJ 

~111-,i~11-,i~eiu1uufu 

u1::t1n~1-n u~mum1rn , 
1~3J~fl~1t1nu~mum1rn 

L~lJ 

- 1i"liei11m~111un11ri111 
'IJ 

Lii .t:I IL-' "' A - UU'Ylnn11~\ILn~"lJElElfiU1tl 

- ~11'1~ElUfl111lL"li1h 

~uLei.:1~1 t1m1eiiiu11 t1"li ei 

'11 eirru1 ti~ i.rn~fu1~ 
- LL~~\lfl111lffl1111L"li1h 

'IJ 

"lJei.:i~uLei.:i -,i1nn-,in1111 

~111'1 m1'1~ElU 

f:S .J ,.J "' A I 

U1::L~U'YlLntl1"1JEl\I L'V'lEl~\I 

L~~111 ~iin11'\l1n1::u1um1 

'Yl1\ll'Yltl1~!1~~flu1-tl um1 

- f111JTl1f111JU~1tlLU~LUU1::L~U ~111'1~11'1~ElU~El1U 
1 A IS"'.d. 0 

~1\16) ~1ei~mum1nmm~u~ 

1~ 
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7. tt1~113-1fl.u'li (extend) 
'IJ 

El Ll1\IL 'VI 3J1::Li3J 

'l ., ..... 
- "ll''Yln'IY::n1:: r.JTU.nT'j'Yl1\I 

i'Ylr.J1~1i.i<;li1 'U.fi1''n~El3J fo_, 

• uii.1u1'1inm1-;J""t;1m1L1r.J'U.nT'j • :Om~ti113J -;J1r.Jti113J L'U. 
q q 

LiEl'U. m1tt1~113-1fl.uufuH'l u 
'IJ 

mh11<;J r.Ji.i1u 'l..l'Yl'l..l1'Yl'VIU 1ft"1.1 El\!~,. 'l um1m1-;lt;1m1L 1r..iu i'LL'Ll'l.Ji n-;ln1n11~u L ~1::V11 
q 'IJ 'IJ ;.J 

~113Jf 7 .ff'U. (7E) ~El Lumfn1::iu~113Jioi'U.L-;J LL~::~113Jamnfamm~'U."1.1El\1Um1r..iu ~f1'1 
'IJ 'IJ q 'IJ 

ioin1'U.n11mftLut;11an1ioi'lii!'nL1r..i'U.ti:0~1'U.~13J'l'U.n-;Jn113J~'LILioi1::V11~113-1f~1_,~ i1r..1~1 
'IJ 

um 1r.J'U.LEl\I L U'U.~i<;J'V111Li<;J aun1ruL vtaa1u1 r.J~113Ji>i::<;J1n L 'U.n11~n'!Y1~uff)1 ~El r..i'l i 
'IJ q q 

'11 Lm::tt1 Lrl mh LU'U. Luu~n13-1f11n13J~1_, ~ ft-;J::"Ji1 r..itt1'Yl1'1'l ium 1r..i'U.~uV11~113-1f tt1 tu~ 
'IJ 'IJ 'IJ 

m1ioi1u ~~m1L1r..i'U. f LL~::m1tt1~113Jflu'l iu1:: 1 r..i-ni! 113-1 ii_,~ a r..iu1:: L:ilu~ ~ ~113Jn11V1'!!1 'l u 
q 'IJ 'IJ 

n11L 1 r.J'U. f"ll El\l'l!'m 1r..i ui1 r.J ~1'U. 'l..l'Yl'l..l1'Yl'VI U 1 ft"l.I El\! ~L 1 r.J'U. i El\! LU uer~'l..IL Li1::'V11 ~113Jf LL~:: 
'IJ 'IJ 'IJ 'IJ 

LLnu""ruV11V11a"liaioi'1ir..ii1 r.J<;JitLEl\IEl LJ1'1iiL~1'Vlm r..i :0~113-1 a mnfa mm ~'U. n1::~ a1afu 'l um1 
~ 'IJ 

L1r..i'U.f 'lin1::u1un11~t;1u1::~um1ruL&i3J l1n'IY::n1::u1um1~1\I ~ ft"il1Luu 113Jfi'1 
'IJ 

n1::u1un11n ~ 3J 'Vl1~113J im1ru TI"ll El\! ~_,ftV'lu1iL U'U.'11 t;1 El 'l..l"ll E1\lu""ruv11V11a '11m3J ~,.u Luu 
q ~ q 

LL'U1~<;1 mfnm1 ~113Jfl'Vlli u11uL~El3J fo\lrl'l..l~113JfL&i3J Um1r..iitiEl'1U1::L:ilitm1L1r..iitf"llEl\I 
'IJ 'IJ 'IJ 

<;J'U.LEl\I LL~::U1~113Jf'V11EILL 'U.1~<;lftt<;l1.uu1::r..int;11°1i'LLnu""ru'V11'Vl1El L °1i'u1:: 1 r..i-n'lfl wi51 t;1u1::-;J11u 
'IJ q ~ 

"1.1 El\! <;l 'U.L El\!~ El tu 

... ..I .... ... ... ... ~ 
LL ,..1 fl tit L n tl1 n lJ TI1'ifl tit L "lH11'YI tl191'1 ft Gl'i 

1. fl113J'V13J1tl!lil'1TI1'i~tit 

n11~ t;1 LU'U.n1::u1'U.n11ftLnt;1if 'U. 'l u~3J El\1"1.1 El\1'1..1~~ ~ (Cognitive Process )hrn El1 ~ r..i 
q 

-liE13J~u1::i.iun11ru-;J1n~\ILL1<;ltfE13J~1_, ~rt~huL°lT1m'Yl1'1E11r..11::fuimr~ Lnt;1n11f~n m1fuf 
'IJ 'IJ 'IJ 

0 .d ....... Vl!'l" .J ..... "'\'l""".Y 
LL~::1::uu~113J-;J1 6ll\l'U.nm1~n'!Y1 b<;l b'Vl~113J'Vlmrnnr..11num1~t;1 n <;l\l'U. 
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5aLn1~ (Hilgard, 1962 : 5) mh111 m1~~Luuv-n1~n11:1J~Ln~ifuhuurn 
Lila\1~1nn1::u1un11'liityin~ruLL'YlU~\l"llEJ\l~'a~ri1um1cl~1" 6J ~1an1::u1un11~111Y-1 
~1aityin~ru"llEJ\l~\l"llEJ\1~1a~mum1cl~1" 6J m1h1n1Ja~'lii.'111:1J~~~1a~<;l'l~ 

n1vfof~ (Guiford, 1967 : 18) ,~,~'111:!J~mm~r.i1ntJm1~~~1tJ1<il11 LUUn11 , 
~u~1~inn11(Abstraction) t~mLr.imLr.i::mu.~:iJtJ1i"llEJ\l~\1~1\l 6) ~1a "Jia'111:!J~1\1~1<ilfrnLtf1 , 
·rhn11iL'111::~L ~a~1"li a ~itJ eJULUU~ inn11"1J EJ\1°1iEJ'111:!J~1\lif u 6J 11:1JJ\ln11u1~ inn11 , 
i'lmh11tJ'l-Nlu~ri1un11cl~w;m~1\11tJ~1nL~:!J (Generalization) 

L~m~~ (a1\ln\l'lu nY-1 La1~1Y-1uarf, 2542 : 64) 1<ilna11ii" LLu1~~'lum1vr~u1 
'IJ 

~~u"'ruru1 LLa::'111:!J~ ~Y-1 El ~1tJ1<ili\ld' LrlEl'1UL 11iiU::'Yl::i:iJvrmf ntJ~\I LL1~tf EJ:!Ji\I LL~ LL1n Ln ~ ., ., , 
LLa:: LUU 1tJ El LJ1\I ~El Lit El\!~:: ii~ a 'Yi1 L ~ ~~ u"'ru nJ1 LLa ::'111 :!J ~ ~"ll El\! tJ '1 '1 a ii n11vr ~U 1if ua LJ 

QI QI q \I 

<jl a a~ L 1 a1n11u::'Yl::i:1Jvrufd'~::'Yi1 'l ~Ln~ Luun1::u1um1tJfui1"ll a\I ~ u 'Yl1 rf nu~" Ln~ tf a :iJ 

n1r.iuan t~r.i'lin1::u1um1~~~:1J LLa::m1tJfu'l~L~m::~:1Jt~r.iy.imm:1JtJfum1:1Jf'111:1J~~L~:!J 
'IJ 'IJ 

rltl~\ILL1~tf El:!J L mJ ~\l'\'i1 L ~tJ'1'1aEJ LJL U1l11::~:!J~a , 'IJ , 

a1Y-111m Y-11~:1J1 (2543: 3) 1~'L'IX'111:1J~mm~r.i1nun11~~lr11 n11~~Luu 
n1::tJ1un11'Yi1\11U"ll El\l~:!J El\l~itJ<il EJ\111l1<il LL~ LL~~\l L ~~~ufufl<il <il1 r.JlTin11~1\l 6) LLa::LUU 

'IJ 'IJ 

' - A t A ""' 
n~n11:!JL Y-1 El~\ILITT:!Jn11Y-l~U1~:!JEJ\I 

fi~U1 LL"ll:!J:!Jm (2544 :15) 1<ilna11TI\I un~~ Ufi~<;ll'Ylr.11 LLa::uniinn11~1\I 
• I ..I'll ...... ..i "' "" ..I "' '"' • I'll ., "' ~ 'ii .... u1::L 'Yl~'Yl L~~n~1'Yl!]~!)~ann11LLa::LLU1'1~Ln r.J1ntln11'1~ Y-IEl~llJ L~~\IU Bloom L~~1LLUn 

n11fLuu a .ffu1<ilLLrl .ffu'111:1Jf .ffu'111m"li1h .ffun11ih1tJ'li .ffun11iL'111::~ .ffun11 
'IJ 'IJ 

""' ' :: .. I - VI 'IJ A I .ai .... I ,. A .f YI 'IJ 

~\IL'111::~ LLa::"lJUu1::L:!JU Ausubel L~el!itl1r.J11 n11L1r.JU1Elr.J1\l:!J'111:!J~3J1r.J~::Ln~"lJUL~~1n 
'IJ 

m1L1r.iufif u~1m1m ~EJ:!J lr.i\lntJ~\l'l~~"~it"~iimr\ EJU i\lif u m1 'l ~matJ'111:!J~~LLrl ~L1r.iu 
'IJ 'IJ 

r\aum1~au Liia~1ITT1:: 'l~ 6J ~::ihmuu~::Y-11u ~1EJ tm\l~f1\l~~L1r.iuITTm1ri'it1Liia~1~"~ 
'IJ 

L1r.iu 'l ~111u L ~El:!J lr.i\I LJ~Ln1::1<il 'Yi1 'l ~ n11L1r.iu f LUU 1tJ El LJ1\lii '111:!J~3J1 r.J Guilford na1111 
'IJ 

'111:!J ITT:!J11'1'Yl1\l~:!J El\l"ll El\l:!JU~LJ'if utJ1::n EltJ<il1 r.JITT:!Jn ~ (Three Dimensional) 1<ilmi n ~ <il1u , 
Lda~1ii~<il1utJiju1im1 LLa::ii~<il1u~a~~~ Luu<ilu 

mtJ1<il11 m1~~Luun1::u1um1'Yi1\11ii.~1afuf"lla\1~:1JEJ\l~Ln~~1nm1tJni:1Jvruf 
, 'IJ :.J 

rltl~\1Lf1 'luin~ru.::~1\16) £in11L~El:!J tr.i\l~\1~1\16)~1<ilftJfL"Ji1<il1r.JrlU tJ11nnLUU"Ji EJ:!Ja L U~:!JEJ\I 
'IJ :.J 'IJ 

~\lin~m::n11fufii1<il~a1£J.ffu<;11:1J~unm1~n~11<iln1~u~lr L°liu .ffu'111:1Jf .ffu'111m"Ji1'l~ 
'IJ 'IJ 

.ff un11u11tJ'li .ff un11iL'111::~ .ff um1i\1Lm1::~ LLa::.ffuui::Liiu t~tJ11111 ~::Li]uin~m::m1 
~~.ffu'l~ 6J firia11Luun~m1:1JG(\ILITT:!Jvr~u1~:1JEJ\1'111:1J~mtJ"llEJ\lm1~~L~\li'Ylmm~~f 
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A. A A ' 

2. ~113J'Yl3J1Utlth1fl1"i~~L'M1'Y1U1~1tlf(;l"i 

'11nm1~m~n L ~ t11nu '1113.J'VI m t1LLGl:::eh'lff1.h:::n El1J"1J El\lm1~<;i L ii\li'Yl m~n ~!ilf 
"1J El\lit'nm1~m~1 LL6l:::it'ni·1nmwh\I ~ ~u11iim11 i'T1111 m1~<;i L ii'1i'Yl m~1~!ilf (Scientific 

Thinking) LL6l:::n111 iL 'V\<;l ~Cl Lii\ll'Yl m~1~~f (Scientific Reasoning) 1 uTl113J'V13.J1 t1Yl1'U.El\I , 
L~ t11nu J"d1~iii!ni"lf1n11LL6l:::it'nn11~n~1'VI 6l1t1'Y11u1~1iTl113J'VI3..11 t1"1J El\! n11~ !il L ii\! 

i'Ylt11~1~~fl.1i'1~El1tHl 
~n1uu~\ILG{13Jm1~EJui'Ylm~1G{~fLLGl:::L 'YlTl 1 u16l ti (2546 : 23) 1~mh1ii" 

T\113.J~~ L ii.Ji'Yl m~1 G{~f (Scientific Thinking) G{1'tJ1~11 L U'U.T\113..1~~~1-tl un11~ G{'1ULL6l::: , ~ 

~Tn '1~11'1G{EJu'VI1"1i El L 'ti'1 '1 ~\I 1~t1iin1,.1,rJ"Tl113.J i'i 'Y1 t11 ~1 G{~ f LL Cl::: n1::: u 1un11'!'11" 
~ 

A g" I ... g" ....:. A "' Q...I 

1'Ylt11 ~1~~1"151t111" LL~ u ~ 11 '1 G{El u ~ G{'1 u '1un1::: 'Y1\IG{13J11n El 1i1J 1t1~1t1'VIClnn11'!'11" 
~ 

15' I A A A 1(#:1 A .i::I 

111UL!il"lf 'Vl\1~11\1~ (2548 : 126) 1:::u11 m1Tl!ilL"lf\11'Ylt11~1~m TlEl '1113.JTl~'Yl , , 
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~<il 'c;lvi~u1'YlnM::m1~<il1::iu ~.,,~&J!'usie:iu~-1! LDu~u ~iiL 'VI <il ~ ci ii~1111 ~1 m1n LLnu"'ru'Vl1'Vl1e:i 
'II , ... 

'Vl1~1<il El'IJ"ll El.\!U .... nJ'Vl1'Vl11<il r.ir11n11u1::L:OULLCl::Gi.\!"Ji El~1U<il111~111JLDU'11-ll ,3-i c'.11 La r.J.\! r.J El 11fu 
... , 

~1111~<il L ~urlu 6J ~ii'Vlin;j1u~iru~uu ~~n-11 1111J.,,"li1 r.i'l ~L i1 h~1111i11viurr"ll e:i-1! fon ... , 
m r.1111v.1 fo ni!1111v.iLLci::i-ll~11 mnif u ~.\!~1ULL~-,i1 LD u~ e:in11L~fou i'LLci::m1~11-l!iJ1 <il"ll El.\! 

'II 

'IJ~~Cl 'l uu;'1UULDUEl LJ1.\!mn , , 
.i::11.d CL.o A AA ' 

5. 'Ylfl'lt!)Lmnnun1i-~~L2'\11Y1u1~1ff@I,. 

'Ylfl'ltD'W°'GM'Ml1n1i-Y11\lff~tl1}!1}!1~ ll\I L ff U L;J ~ 
L~m'11if (a1-lli1.,,'lu iiflu1 LL"ll1111rn, 2556 : 64 - 65) lc;l~nM1Lfirnnuvi~u1m1 

'Yl1.\!c;l1u~1111~<il"ll El.\! L~ff.h ii.ff u<il au 'Vl1e:in1::u1um1e:i ci1-I! h L "ll1 e:inu1 r.111 m1L 1r.iu f"ll El.\! L~n 
'II 

L 11u 'u <i1111vi~u1 n11'Y11.\! ~~u"'ruru1 L "ll1L~e:i11vi~u1n11'Y11.\! ~~u"'ruru1"11e:i-1!11uMrf vi~u1if u 
QI QI CV CV , 

LDuc'.11iu 4 .ff u 1<il mL~ci::.ff uLL<iln~1.\!nu<il111nu 'l un~11~u LLci::m r.i~n~11~uLi1~LL~ci::.ff u , , , 'II 

'1::LL<iln ~1.\!rlU 'u <i\111 inMru.::'Yl1.\!viu1m1111 LLCl::~.\! LL 1<il~El11 c'.11iu.ff u J.,, ~"ll El.\! L ~ r.J L '1 lif ii ~11:: , 
~11lvi~u1n11'Yl1.\!~~u"'ruru1"11 e:i-llu~~ci LDu 'tJ<il1111r.1~1.,, 61 <i1111c'.11iu.ff u ~ e:i 

• cu ., 'I J 

1 . .ffufufc;l1r.itJ1::ITT'Yli11~~ Luu.ffuvr~u1m1'lu"li1-llmr.i o - 2 i] ~1111~<il"llEJ.\! 
'II , 

~ ""' J'.¥ "" ""' ., • ~ "' !'I ' VI L L<il n1 r.J U"lJUn'IJ n111'1J1LLGi::m1n1::'Yl1 L<il n r.J <il i1 L El.\! L uUf'IU rm Cl1.\! LLCl:: EJ.\! b3-i ~1 m1m i1 ';] 
'II 'II 

' .. ~ .,,.. 
~1111~<il L 'VIU"ll El.\!~ au 

'II 

2 . .ff urie:iutJBu1im1~<il LDU vr~u1m1 'l u°li1-ll El1 ~ 2 - 7 i] ~1111~<il"ll El.\! L~n1r.id 
tl'-l!if ue:i cinum1fufL flu~1u 'l 'Vlru tl'-1!l3-i~1m1n 'l iL 'Vl<il ~ci e:i ci1-l!~nsff.,, LL~ ~1m1n L1r.iu foci:: 'l i 

'II 'II ... , 'II 

i'l!inMru.1c;l n11'li111M1LLU.\!LDu.ffucie:ir.16J 2 .ffu ~e:i .ffurie:iuLn<il~1111~<il11ur.1e:i<il LDU 
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vr~\l.1n11'l\l."li1\lent1 2 - 4 i] LLGl::"If\l.m1~<il'11t1T111mii1'l'1"1lu\l<il\l.LEl\I LU\l.vr~\l.1m1'l\l."li1\I , 
fl1tl 4 - 7 i] , 

3. "If\l.m1~<i!LLUU1u1i1111 LU\l.vr~\l.1m1'l\l."li1\lent1 7 - 11 u LU\l."Ifu~nT'j~<il 
'IJ , 

"1l u\IL~nL1l.;f \l.nun11fui''11n11.l11\I L Yhiu L~n~111111:1 ~i'1\1111v.1'l uh LLGl::~111111:1~<il 
'IJ 'IJ 

rYaumfuL'1 LL~:::OT11111Lii1 L'1Lflt11nuT11111i11vrun"lla'1i1LGl"llLLGl::~\1~1_, ".l L'1mn.;f u 

4. "Ifun11~<ilLLuuu1111i1111 Lflu"Ifun11vr~u1'lu"li1'1mt1 11 -15 u L~n~1m11:1 , 
~<ii ~\l~LU\l. U1111i1111L'1 LLGl::ITT11111:1~<il<;f\I ~1111~~1ULLGl:: 'l in1::u1un11'Y11\11'Yl mm ~<i!fl.'1 .. 

~11.lL'111 m1~<i!Li'1i'Ylm'11~<ilfLfluvr~u1nTmlv.11::uT1T1Gl i'1iu'lu~1u"llu\lm1i<il , , 
n1::u1un11L1t1u fl \Km\ ~L1t1u iu "'~~em i'Yl t11m ~<ilf;h L flu~ u\li'L fl t11nu'l4'~u1m1'Y11\I 

'IJ 'IJ 'IJ 'IJ 'IJ 

~~u"ruru1"1Ju\l~L1t1u~1t1 ~\l'lu"Ifuvr~u1m1"1lu\l~L1t1u~ar.J'lu"li1\la1t1 11 -15 u :Om1~<il 
'1'11 cu cu c:u , 

LLUU\l.1111i1111 ~L1t1u 'l u"li1\IU~1 m11:1~<il ~_,~LUU u1111i1111L'1 LL~::~111111:1~<il <f_, ~1111 ~~1u 
'IJ .. 

LLGl:: 'l in1::u1un11'Y11\li'Yl mm~<ilfl'1 i'1iuT11T111i<iln'1n1111~L ttu:Om1 'l iL Vl<iltrn VI imnu 'IJ , .. 

n11i'1 L n <il'11 t1 <i!UL El\! LLGl:: 'l in1::u1u n11'Y11\ll'Yl t11 '11 ~<ilfL ii11111.l1::n au 'l u n1 ,.~ ~'1 u 'IJ 

'1un1::v1_, L'1'11 <ii au L vJ aV11'11 <ii auV11a Lm1. "1Ju"ruV11"1J a\li!n L1t1u 
"' 

6. n1i-l~ua::1h::Lij1urn~11ll .. 1ll1in~,..n1i;i~Li'11Ylt11A1 .. Gl{ 

a-~nfiul LLGl::mu.:: (Stiggins and Board, 1988 : 6-7) L'1ri1V1u<il"IfU<iluU'lum11<il 

'Yi'n~::n11~<i!LlLUU 3 "Ifu<iluU ~El 
1. iim11'Yln~::m1~<il~~a\lm11<i!'l\Ki'<i!L'1U 
2. ri1V1it<il1"ULLuum11.l1::dju (Assessment) ~'1::'li'lwffuL1t1uarJ1\ltl'ew 2 

'IJ 

LLUU'Yl<il~ElU 

2.2 m11.l1::Lflit'11nm1i'1Ln<il~~"llu\lm1LL~<il\luun 

3. 11\1 LL~Utl'Y11im ~<ilfl um11.l1:: Lflit 'l \KT11EJUTI Gl 11'Ylrn!i::n11"~<il'Ylnll1::Lll'Yl , , , 
~\!in ~rn::"ll a\ln11~<il m'1 Lflun11~<il Lmu'li'ui'au ~u1::n au '11 t1'Yln~::m1~<il rJ a t1 a r.11\1 ita t1 

~u\l'Yln~::.;f\l. Lu 

i1'1U1 LL"ll113Jru (2547, el1\ITI\ILU LQm3J vrn~El\l., 2547 : 18) L'1L~UmLU1'Y11\ln11l<il 
.. I A .cl. ..,,._, A ,d 1 .. RJ1 1 GJJ" 

LLGl::u1::L3JU~Gln11L1tlU1<i11Un11Tl<il 6ll'\ILLU\IEJElnLUU 2 ~1U <il\IU 
'IJ 

1. l<ilLLGl::u1::Lflu'Yln~::m1~<il 1<ilt1m1i\1Ln<il ~EJU1:113J Vl~u'liLLUUl<il 

n1::u1um1 'l un11~ <il"ll El\! ~L1t1itLLGl::ri1V1 it<il L n rn6l'i'm11.l1::Lflu 'l ii'<il L '1U 
'IJ 

2. l<ilLLGl::u1::dju~Gln11~<il 1<il tln11 'l iTi::LLU U~Gl\11U/ifu\11U ~LUU~Gl"ll El\ln11 

~<ii ~\ITl11iim1ri1V1U<i!Lnrn6l'i'm11.l1::Lflu'l\Ki'<i1L'1UL°liUL~tl1rlU 
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in°l.lru.1 ~11'"i! (2549 : 48-50) n~11ii.:1LLU1'YITrnT~1~LL~::iJ1::LiiU~tH'l11:lJ 

~1:lJ11t'lLUn11~~--h ~1m1mhLLUmJt1nLUU 2 LLU1'Yl1.:I ;it! LLU1'Yl1.:l°l.ltl.:!Un1~n~:IJ~~ii~ 
q 

(Psychometric) LL~:: LL u1 'Yl1.:l°l.I ti .:i n111 ~'11nn111.J ~u~-;i1.:i (Authentic Performance 
.4'" .. .., .I .. 'l ' ..,.J' 

Measurement) 'D'.:13J11£.J~::Lm.J~°l.ltl.:ln1"n~LL~::u1::LaJU~~ bULL~~::LLU1'Yl1.:I ~.:iu 

1. LLU1'Yl1.:l°l.ltl.:!Un1~n~aJ~~ii~ (Psychometric) LLU1'Yl1.:ln11l~~~ii~ttLUU 
q 

°l.I t1.:in ~aJi!n1~'Yl1.:in11~m~n LL~::~~i'Yl m~Yl mm aJ~m~1 Lrn::1~Tl ru.in1Yru.::1n £.J 1 U°l.I t1.:i aJU1Ytl' , , , 
:lJ1LUUL1~1U1ULnelU~~1111Y L~aJ 1~£.Jm1~nM1LL~::1~L"lf11UU..,tyty1 (Intelligence) LL~::~nM1 
1Tl1 .:! ~i'1.:i 'Yl1.:I ~aJ ti .:l°l.I el.:! 3J u MEf ~ 1£.)Tl11aJL~el11iiin1Yrn.:: Luu ti.:!~ iJ1::n ti 1J LL~:: ii1:: iu , 
Tl113J~13J11t'l~ LL~n ~1.:inu 1 ULL~~::TlU ~.:! ~13J11t'll~ '~1~ £.Jn111 iLLUU'Yl ~ ~e:JU m ~1~1U 
~ t1 aJ1 '~iin11°1.1 £.J1£.JLLu1 ~ ~°l.I t1 .:i n111~ Tl11 aJ ~1:1J11t'l 'Yl1.:J ~aJ t1.:i'iJ'1'n111~ ~ ~ i:1J t'] 'Yl rr" 

'IJ 

Ufl~n.n1Yl fl113Jt'lU~LL~::fl11aJ~1m1n1u~1u~1.:i 6J nu 11aJ,uii.:ifl11:1J~1m1n1um1~~ , 
~1 £.Jn111~fl11 aJ ~1aJ11n1 un11~~ m:IJ LL U1'Yl1.:J°l.I t1.:ii!n1~n~aJ~ ~ ii~Gi1u 1 ~ nl ~u hn111~ , ~ 

fl113J ~1aJ11n 1 un11~~ t1 th.:i :i'.ii-;i11ru.ty1 ru.(Critical Thinking)~.:i,~iin11w'"u1 LLUU'Yl~~e:Ju 
nut1ci1.:1~~1n~~1£.J Liiu LL1J1J'Yl~~el1J:lJ1~1~1U~Li~1wl'u1~fl113J~1:lJ11t'lLUn11~~~.:iii .. 
~ ~i'1.:i '1LL~1 LL~::LL1JU'Yl~~t1u ITTwi"u1~fl11aJ ITTm1n 1 um1~~~ ~1 mw ~i'1.:iif u 1 iLt1.:1 
'IJ 

1.1 LLUU'Yl~~t1uaJ1~1~1u~1i~1wl'u1~fl11aJ~1aJ11n 1um1~~ mrn .. 
'Yl~~tl1J:IJ1~1~1u~ii~~i'1.:il·fo~1~1~fu1i1~fl113J~1:lJ11t'lLUnT~~~ ~1LLUnLUU 2 iJ1::L.fl'Yl 

.. 'IJ 

'~mi 
1.1.1 LL1J1J'Yl~~t11Jn11~~~1,iJ (General Thinking Test) LUULL1J1J 

'YI~ ~ti 1J 3J1 ~1~1U ~1 i~1~ fu1~ fl113J ~1 :IJ11t'l ~1 u n11~ ~~1 'U LL 1J1J'Yl ~~ti uiJ1:: L.fl'Yl ttL u u .. 
LLUU'Yl~ ~e:Ju~!l.:i1~ 1 ifl1t1ufl~ :1Jfl11:1J~1m1n 1um1~~1~ £.J LUUfl11:lJ~~~ t1 ciuu~1wJJ t1.:im1 

q q \.I 11&.1 

Lifl113J!~1,iJGi1u1ml)LUULLUUL~t1n~t1u (Multiple Choice) 

1.1.2 LL1J1J'Yl~~tl1Jfl11:lJ~1:lJ11t'l L Un11~~inMru.::LU Yl1:: (Aspect-

Specific CriticalThinking Test) '~LLri 

1.1.2.1 Cornell Class Reasoning Test, Form X 

1.1.2.2 Cornell Condition Reasoning Test, form X 

1.1.2.3 Logical Reasoning 

1.1.2.4 Test on Appraising Observation 
• ..,.., '1 ... ..i ... .r'l., 

1.2 LL1JUY1~~tl1J~1~11J1~Tl11:lJITT:lJ11t'l bUn11Tl~'YIITT:lJ11t'l~11.:l°l.IUb"ll'Ltl.:I 

1 un1tit~LLUU'Yl~~t1um ~1~1u~1~fun11~~~ii1 inuel ci~1 'iJ~u '~ ~t1~fl~t1.:inu Lth~m £.J 
.. 'IJ 

°l.lel.:ln11l~L'7iU '1~LUU~~tl.:ln11 "J.Jt11JL"JJ~fl11:lJ~1:lJ11t'l'Y11.:ln11~~~~.:ll~ ~~e:Jn~:lJL~1~:lJ1£J 
, q q 
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~~ei>in111 iLL'l.J'l.J'Yl~ ~mu dh1.~it. fl>i-;J::~ eJ'lLLrlU ... '!J~1 l~ F.JiTin11fff1>iLLUU1~m1~~if u 1 iLeJ'l 

L ~a 1 ~L ~ m::"llnu~11ll~ ei>im11um11~1 ~Ln~ ~~~L ~eiti a 1~ a [J1>i LL 'Yi-;i1>i 

1.2.1 m1fff1>iLLuu1~~11l!"1m1ri'Yl1>im1~~ n11~~Lilun-;in11ll 

'Yl1'l"ll eJ'l~L n~if it.ei LJ~~ el~ L 1~1 ~>in11~~~1 ~'111ll"it.1-;i 1 it. ~ttbUit.n11~~ el LJ1>iii-;i~~m FJ 
'lJ q 

(Directed Thinking) ~>ibUit.m1~~~ii.111J~b~1~mFJ l~FJ~1>i ~1ei~~~wnei"11J~1FJ'11~eiu 
'lJ q 

~1~fu1"1f1un11i~~uh~1eiLLnu"ru~1~>i1~~"~rt" m1~~~>iLilit.~11l!"1m1rieiLJ1>i~tt>i'Yl1>i ., 

"ll ei>i n11~~Lflit.it.1ll1i11ll~iiin~m::siusneiu 13-iITTm1rill ei>i L ~it. 1~ '3-i"1m1mf>i Ln~ ~1ei 
ill~"1~'~L~FJ~1>i ~>i~ei>iei1iFJ~inn111~'Yl1'l~~ii~ (Psychometric) m"l51FJ1un111~ n11 

1~ ~11 l! "1 l!11ri 'Yl1 >in11~ ~"1J ei>i u~ ~ ~ ~ "f1>i L ~~ei>i ii ei-;i::~ ei>i 0 ~11 l!1eiui'l ULL u 1 ~ ~~1ei 
q 'lJ 'lJ 

'Yl'J~~ Lff mnum1~ ~ L ~ eiii.1mLilun1eiu~1ei1~1'1 "f1>!"1J eJ'ln11~~ Lrl el Om1n1~ u~ii.m ll b ~" 
1J DU1i n11"1J ei>i 1JD1Y~n11"1J ei>i 1~1>i "f1>i/ei>i ~1J1::n au n11~~ Lb~1 -;i::rh 1 ~1~ i1if1 ~~1ei 
'"' .. ..l !'I .I .d ' ..t.s 1 " '.1 "' ~n~nt.::Y'l'] ~n11ll LU Y'l1::'Yl L 1Jll. 1u1i11~ sn>i "1 m1tlU'l"lftl'l ~1'1 "11>!/eJ'l fl u1::n el U"lJ el>! n11fl ~ 

'lJ 

~ .::t 4111 .., """ .J'Q.; A 6' 
-;i1n it. \l,';J'l L "1J F.Jit."1J eJ~11 ~ml! ~1"1f1 ~ ~1eJ in ~nt.::Y'l'] ~ n11~ LU Y'l1::"1J el>! LL<il ~:: eJ>i~lJ1::n el U"lJ el>! 

A A • .J .d .... """" A I .:d 
~11~n~1 Lein "11 LL u 1~~ 'Yl'J~11mn FJ1"1J ei>inuf111ll "1m1ri'Yl1>in11~~ ml!-;i~ ~>i~m FJ'Yl :!.<) q q 

' ' ._, .,,,._.,. .., .., • A A All-=:I Q,.; A I ,c:lll 

~ei>in11 ~Y'l~it.1 LLUU1~~11~~L~ eJnLL it. 1~~~1el'Yl'J~~'Yl L ~m::"lln'l.JU1U'YlLL~::~~~'l~m FJ'Yl 

~ ei>in11L ilu ~in~~ LL~::~n ~11 ~L "1111-;i ei LJ1>i ~n;b'>i L ~ ein1~u~ 1~1>i "f1>itei>i ~1J1::n eiu"1J ei>i 

~11 ll "1ll11tl'Yl1'ln11~~ m ll'Yl'J~~LL~:: 1 ~ii.ml! L ~>!UDU1in11"1J el>! LL<il~::ei>i~1J1::n eiu1 UL~" 
1U1i11ll"1J eJ'l'V'l'J ~ n11ll~ "1 m1tl u>iif n>i in~nt.::"1J el>! LL<il ~::el>! ~1J1::n eJU"lJ ei>in11~~ ~it. 1~ 
'lJ 

1.2.3 "f1>i~>i"llei"eiu (Table of Specification) m1"f1>i~>i"llei"eirnilu 

n11n1~ u~ L~11 ~1 >i"1J ei>i LL uu1~ ~ 11 l! "1 ~11ri 'Yl1 >i n11~ ~ ~ ~ ei" n11"f1"1 ~ '11 ei u ~ ~ ll q 

lf11>i "f1>itei>i~1J1::n eiu1~ u1>i ~1 ~'Yl'l~~ LL~::n1~ u~11 LL<il ~::~1uiiii 1~ iXn '111 ~ ~1Ti' '!Jll1 n 

i.tei m YiFJ>i1~ 1 un1rn~~EJ>im1"f1\I LLuu1~'111~"1~11ri'Yl1\lm1~~~1~fu1iLu Y'l1::i-n11~ 
i"lf1~\1\I ~'4'~it.1bLUU1~-;i::~ei\ln1~it.~b dei~1"1J eJ\li"n1~it.~1FJ11-;i::1 iL dEJ~11~u1\l~L ~ m::"~ 

'lJ 

-;i::ii.1m 1ir1~~11l!ITTm1ri'Yl1\lm1~~Y'lfeill~>in1~u~ii1 ~irnf111l! ~1Ti'ru"1J ei\I LL<il~::L dei~11 u ., 

LL<il~::ei>i~1J1::n eiu~11 l! "1m1ri'Yl1\lm1~~ Lflit.~\loJJ ei "au ~1~i'uii.1,1J1 iL ~ F.Jit.-li' ei "eiu<il El 11J 

2. LLit.1'Yl1'1"1JeJ>im11'~-;i1nn111JDu1i-;i1\I (Authentic Performance 

Measurement) ~1~i'u Lb it. 1'Yl1'1"1J eJ\lm11~ttLilit. 'Yl1\I L~ an 1~3-i~L"it.ei1~ F.Jml l!'!Xn1~m1L1F.Jit. f q 'lJ 

1 uu1u'Yl~LUit.1i11ll"lf1~ 1~ F.Jn11L i.tum11~-;i1nm11JDu1i1 w751~-;i1>i~1ei~ ~1 FJ-;J1\l~O~m~h 
<ileii1~1JDu1i ii~"1Jei>in111~~1eiu~~l!l'ln~::m1~~~siu6lfeiu'lum11JDu1i>i1u ~11l!i1l!iiei 
1um1LLrlU ... '!J~1LL~::n111J1::Liiit.~it.LeJ\I b'Yl~ii.f1m11~ 1im1i\lbn~"T11Y'l\11U~UDU1i-;i1nm1 
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' ...... ' 
d13Jml\11U (Portfolio) Yl~L~U 

"'1111~11 m11~LLiil::u1::dju~iilT1113..1"'1m1ri1um1~~Lii\liY1mm"'<ilf "'13JTrnl'l11~ , 
2 LLW1Yl1\IL'Vlqj 6) LLU1Yl1\ILL1n ~El 1~LLiil::u1::dju~iilTl113J"'13J1dflYl1\ln11~~';)1nLLUUYl~"'m.J 

LLll\IEJEJn1~d]u 2 LLUU ~El LLUU~'Vlrt\I LLUUYl~"'EJU1~T1113J"'13J11flYl1\ln11~~~i'.i~"'i'1\llr '\J 

LL~1 L"liU LLUUYl~"'EJU3J1<il1~1U~Li~1'Vlfu1~m1~~rr11u LLUUYl~"'EJu1~m1~~in~ru:: .. 
LU vn:: Lrn::LLUU~ "'El" LUULLUUYI~ "'EJu1~ Ti113J "'1 m1riY11\lm1~ ~~ "'i'1\lif u 1 iL EJ\I LL u 1Y11\I~ 
2 1 ~ LL!il ::iJ1:: Liiu~ iil Ti113J "'13J11ri Yl1\I n11~ ~ -;i1 n n11u iju~-;i1" t~ t1-;i ::Yi-;i11ru 1-;i1 n nTj 

iJiju1i\11UnT"rnnu""'ty'V11 L U"'1l1'V-l';l1\I ~U\11U n11U1::LiiU<ilULEl\I LL!il::n11d1U113JL it.LL VJ3..1113J 

~ iil\11\i~ L~U 1 ~ t1.ff u<il Elli. 1 un11"'i'1\I LLUU1~ Lrn::iJ1:: Liiu~ iil T1113J "'13J11fl Yl1\ln11~ ~ "'13J11fl 

l'l11~'L~t1 1) ~n~1LEJn"'11 LLU1~~ Yl{l~~~L~t11"liEJ\ltlUT1113J"'13J11flYl1\ln11~~ 2) rl1'VIU~ 
tT11\l "'f1\l/El\l~U1::n EJUT1113J "'13J11flYl1\ln11~ ~~~ El\ln11 3) rl1'VI U~1U LLU um1iJ1::LiiU 11-;i:: 

'\J 

iJ1::Liiu~1 t1m1Y1~ "'EJu~1 mLUUYI~ "'EJu iJ1::L:ilU<i113J"'1l1'V-l-;J1\I 'Vl1EJ1u LLUU 5u 6J 
'\J 

4) rl1'VIU~ ~\l°li El"'EIU'V11El ~\ln11U1::L:ilUT1113J "'13J11flYl1\ln11~~11-;i:: L iTi1EJUT1iil3J 1Ti1\l"'f1\I/ , 
El\l~iJ1::n EJUn11~~ L~U1\l'Y-lf EJ 3J,,f\lrl1'VI u~J1'V\ Un LL~ iil:: ~1ULLiil::Tl°" ~ L~ Eln L d'EJ'V11l"151~ ~ El\ln11 

1~ t~ ti 1 U\11\i iit1d"t~1~LLiil::U1::L:ilU~iilTl113J"'13JTrn 1 um1~~L il\11YI mm "'~f[~ ti 1 iLLUU1~ 
T1113..1"'1m1ri 1 um1~~L il\11YI m~1 "'<ilf~wh)t1"'i'1\lif it.LEJ\I ~\l-;i::1~T1113..1"'1m1ri 1 um1~~ L ii\! 

'\J 

lYltl1~1"'<ilf 4 ~1U ~El 1) m1~~L~EJ1::l_JU..,qj'V11 2) m1~~L~Eli\1"'3J3J~!1U 3) m1~~L~El 
.. A A ... """ .... ..I 

YI~ "'EJU"'3J3J <i1~1it. LL!il:: 4) n11Tl~ L 'V-l El<i1Tl113J'V\3J1 tl"il EJ3J iilLLiil::iil\l"il El"'1u .... '\J , 

.., ... llJ 

1. ~113J'V13J1U u~"'n1i-;Jf!TIT'H'Ul'W''S 
'II 

n13Ji"151n11 (2545 : 73) 1~1iT1113J'V\3J1t1"ilEJ\ILL~un11i~m1L1t1ui' ~EJ~iil"ilEJ\I 
'\J 

m1L<il1t13..1n1111\I LL~un11i~n11L1t1un11"'EJit.EJ LJ1\I LUU 1::uu t~ m.b "'11::LL!il::m <il1~1um1 .... 

L1t1ui' ~1EJnu1 t111 t1i"151 LL!il::n1::u1um1L1t1u f 1~ m iit1it.LUit.LL~um1i~nTn1t1u fl iLuu 1u 
'\J '\J '\J 

.., ., ... 
<i113J~n t1111'V-l"il EJ\I m 1t1u 

'\J 

ilTi3J "153.Jfl'VI iil\I (2545 : 180) 1 iTi113J'V13J1 tl"il EJ\I LL~um1"'EJu 'V11EJLL~um1i~n11 
'\J 

L1t1u!11 'Vim t1ii\I LL~um1'Vl1EJ 1Ti1\lm1~i~l'l1LiJuiil1 t1in~rnern~1 L ~El 1 "151 um1uiju1im1 

"'EJU 1u11 t1i"1511~1"151'Vlrt\I Li]un11L<il1t13Jn11"'EJUEJ LJ1\li'.i1::uu LL!il:: L uit.LTl~EJ\I !iEJ"li1 t11 iTi1 '\J 

°Vf ~ U1 n11-;)~ n11L 1 till. n11"'EJU 1iJ ~';) ~ iJ1:: "'\l~LL!il ::-;i~ 3-1\!'VI3..11 tl"il El\l'VI in "'<il11~El LJ1 \I ij 
'\J , , , '\J 

U 1:: ~YI n 111 'Y-l 
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A ilJ"' .J I I IV All 'I.I 

LElffJ'l,t'Y11 ff:i..JV\1~1a (2545 : 409) na1111 LL~Un11"il~n11L1tJU1 (Lesson Plan) 
'U 

Luu1ff~Vl~nff~1~f111vr~u1m"il1nwl-l.1t1n11L1t1ui' (Unit Plan) ~rhVlu~l1 Lv:Jei1~m1 
q 'U 'U 

-;l~n11ffeiuu11a Li11t11::ff .\1Tl ~111111 ~1~1un11L1t1u i'"ll EJ.\IVl~n fflil1 V1u1 t1n11L1t1u i'~.,, 
q "' 'U 'U 'U 

L t11r.i lJ L ffij EJU 1 fl1 '171'1 Vl1EJ~ 11vf L ii r.J1 ~n ~11TI.\IU1:: fflJ m1cln11L 1r.iu f c;i111Vl°"1ii El n11-;I~ n11 
'U 

- .... IV -I .... Li" Q..I C"Q..ol I ,c:i I-' IV 

L 1r.JU1LLa::n1::u1un1n~ ~~'Yl ffEJc;Jfl~El.\lff11'V'lU!inU ff1ULL~Un11L 1r.JU 1"il::LLffc;J.\ln11"ilc;Jn11 
'U 'U 

L1t1u fc;i111um1t1u (lesson) LL~::1h::ffum1cln11L1r.iu i'Luu 11 t11u V11ei11 tJ itlm\.f i.,,if u 
'U 'U 

LL~un11-;lc;i n11L 1t1u i' ~" L uuLfl~ EJ\I ij eiV11ei LL u 1'Y11'1 L un11ic;itl1:: ffUn11cln11L 1 t1u i'l ~LLn 
'U 'U 

~L1tJUlil111rl1V\ u~ '1"l Uff11::m1L1t1u i'"ll El.\! LL~ a::n ~ 11 
'U 'U q 

ff1'Y1Ef 11a~h (2549 58) l~"l~fl1111V1111t1"1.IEJ.\ILL~un11i~n11L1t1ui' f!ei 
q 'U 'U 

LL~im11Lc;i1r.i11n11ffeiuV11ein1V1uc;in"iln1111m1L1t1u rt 1~1\IV1t!1ei E.l1'1Lflu1::uu LL~::ic;irh l 1 
'U 

Luu~1 r.i ~mycle)my1 1c;i tJ :On11nun11"Jlei11 ~~1" 6J 111n1V1uc;in"iln1111n11L1t1un11ffeiu 
'U 

L v:Jei 1 ~~L1t1uu11a"il~~\IV13J1t1~n1V1u~l1 
'U q q q 

ff1tll~11 LL~un11i~n11L1t1ui' V1mt1ii'1 ~1iuifuc;ieiu"l.IEJ.\ln11Lc;i7t111n"iln1111 
q 'U 

.cil 1 .. Afi .. I IV t IV ... !_Si "'IV t;llll .J t.1 

n11L 1r.iun11ffeiuei m.\I Luu 1un1111V1 ~n fflil1ffn1::u1un11"ilc;in11L 1r.iu 1~VInum1r.iu 'Y1 ~ff El u 
'U 'U 'U 'U 'U 'U 

Lc;i1r.i11n11l1'~1.,,V1t!1eiE.l1.,,Luu1::uuLL~::Luu~1r.i~n'IYmEi'n'IY11~ffeic;ifliei.,,nu1c;i1:ltl1::ff'1Tl"llEJ'1 q 

n11L1r.iun11ffEJU ~.,, LL~un11"il""c;in11L1r.iu i'"il::~ EJ.\ln1V1uc;i ff11::~1 fl°"ru "i:lc;itl1::ff\1Tl L d'eiV11 
'U "' q 

fi"iln1111n11L1tJUn11ffEJU ~El c;iaEJc;J"iJUn11lc;J~~LLa::m1tl1::dju~~ 
ll"al "" ... ~ 

2. tHIAJJ'i::numrn'"nT'i;J~fl1'H'HJ'W'i 
" 

ff~U "lf11ff1tl ru. Eltl!itl1 (2557 : 30 - 35) l~n~11l111EJ.\1Tltl1::nEJU"l.IEJ\ILL~Um1 
q q q 

Q..I _. "' CL.I .:t ~JI .c11 .. I cv.J' 
"iJc;Jn11L1tJU11i1111V\anfflil1LLnUn~1\lm1~n'!Y1"1JU'V'lU~1U 'V'l.~. 2551 11ff1Uu1::neiu ~\IU 

'U 'U "' 

c:t Q,..I .c:f, "" 

2 .1 i-1 u~:: LU u~ti u\I LLr4'-' n1i-;i~ n1i-L i-u'"i-
" ' All IV All """ .cl Allo <v 

n11 L "1.1 tJ uLLt:rn n11"il c;i n11L 1tl u 1f111u a n11 tJ a:: La tJ c;J'Yl ff1 fl ru"l.I EJ\I LL~ un11 
'U "' 

-;lc;in11L1t1ui' Li1u~-;i1 LUU~EJ\IU einf!ein~11ff11::n11L1t1ui' V1u1 t1n11L1t1u i' L~EJ.\l~ffeiu 1u 
'U q 'U 'U 

L~EJU U~ffEJU L1~1~h"l Un11ffEJWiit~ffEJU 
... ~ 

2.2 3'11(J'l'i!1'-'fl1"H'it1'-'l 
_. .... .... Q,; d ~ JI 

111c;i1~1un11L 1r.JU 1 Iii El.\1111"il1nVl~n fflil1LLnun ~1.\ITI11~n'IY1"1.IU'V'lU~1U 
.. 'U 'U .. 

'V'l'Yl!i~n11".!5 2551 ~rl1V\Uc;J' 1"l ULL~~::ff11::"il::~c;iif uLEJ.\ll~l~ LL~um1ic;im1L7t1iti'LL~~::LL~U 
q 'U 

~ ei.\lu an 1~11L~a11LtJ.\lnu111 c;i1~1u n11L 1r.iu fl u"Jlei 1c;i "ii ::l~L ~a du 11fl1ic;i n11L 1t1 u i' 
"' 'U 'U 'U 

ffEJc;JfliEJ\lnlJ3J1Cil1~1U"l.IEJ.\IVl~nfflil1 Vl~nfflil1~1ie:iE.lil'LUUVl~nfflil1bblJlJ~\13J11i11~1U bb~Un11 
""' 'U \I 'U \J "' 

Q..I ,;:ii t,.lf;" .... - I Q..I 

"iJc;Jn11L1tJU1nlilEJ.\IEJ\13J11i11~1Ub".!5UnU 
'U "' 
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2.3 G11if-Jt91i~ll 
1 \l, 'VI Lf n ~'il1LLn'\.tmn:in11~my1.ff \li vr\l,~1\li Vl 'Yl1iin11-n 2551 L~ rh'VI Wfi 

~ "' , 
i1~11il.ff \liu"ll Eh'ILL~ ~::111'i11~1\liL1 a r.11"1-i'il L-;J\li L ~a 1 ~111 LL~ ~::.ff \liil ~ a"l'Yl1a::L1L~tl'1"11 \Ii 

"' ~ 

3J1'il1~1\li i.f \Ii') ri a\l.L ;ia\l.LL1:.mm1i~m1L1a\lii'T11-;i::~ a"liLT111::~m~11 ~11:: ~-;i::~a\li 11 ~1-i1~ "' ~ ~ , 
.ff\liuL \l.3J1'il1i1\li"llEJ"1~11::~1"1 ') if \Ii iia::L1u1"1 LL~mn11i~n11L1a\lij'LL~\l.~1"1 'J -;i::~"I ~~~a 
i1-i-r~.ff \liu"li a L'il Lrla ~a\l.T11t1'YlmL~\li 1 \lim'il1~1\li if \l, si r.rL 1a\li-;i::~ a"I iiT11111i'T11111 ~1 m1n , "' ) ~ ~ 

T11u'Yln i1-i1 'il.ff \liu -;i::'Yl11~r.rL1a\liii m 1i11~1 \l.1i1111 ~1-i1~~'VI Lf n ~'il1n1'VI \Ii~ , ~ "' ~ 

2.4 .,,,.::ff1fll)! 
n11L ;i LJ\l.~11::~1i qJ'V11EiTl113J ~ ~111m a~ (concept) L U\l.L ~a"I mn"ll El"ITli 

.0 ,J .. "' ' ,J "" .. •I <' " JI ~ '1 •VJ ., 
L ia"l'VI \li"I \li~'il T11~1\li 'VI \l."1-;J:: L "ll LJ\l.L 'VI 11a\li-;i~1Ji::~"I Tl t11"1T1\lin ~am \l.EJ'Vl1'Yl"l'VI 3J ~ m b~ n 1.11"1 

~ , 
.. ' '1 .. .t '1 ,,,, ., .. ... ,,, ' ., .. VJ ' ., ... 

Tl\lifiLJEJ'ilEl\lib~'ilEl\li'Vl\li"l"lJEl"IL\l.El'Vl13J1 b~ b1 tl1"1Tl\linL"lJLJ\li b3JT11tlt11\li 'll'"I b3Jt1fi'i1El"I n11L"lJLJ\li ~ 

~11::~1 i ru ~ a"I ~1tl1 ~L ~ \l.~11::~ L u\l.LLri\li"ll a"I T11111fl \l.L~a"I ~ ~a\lia r.11"1 T111.1n1\l.LL~::n n ~ a"I ., , ~ ~ 
ft "" .- 1(1 1 ,f .J ~ °'1 A_:,, .Jo Cl.ol .szilt.1Ad "" A 

~11u 1m Tl 1-;i:: 'ii a "11 L T111::'VIna\Ii11 L \Ii a 'V11 'Yl-;J:: ~a \Ii \Ii \Ii a:: b 1T1 a~ "I 'Yl ~1Tlru'Yl~L1a\Ii-;i::'iiEi"l3J 
cu cu cu \.I 

T11111i'T11111L"li1 h L1an11Ln~T11111~~111.1aa~1 \l.L~a"lif \li ~ a"l~11111n~n~aanm 1 'Vl1~ LL~1 
~ 

~"IL ;ia\l.LU\l.ITT1::ITTfi'~ -;i::L ;j LJ\l.LU\l.Tl113J L1LJ"l'Vl1mu\li"Ji a ') n LL~1 LL~ Lf n1Ym::"ll El"I L iia'V11~ ~El\li 
A ., .t J:, ,,, o'l I ."I ... I JI '1 ., 

Tl113JTl~11tl a EJ'iJ';J::'ilEJ"ITl1EltlTl~3JL \l.El'Vl1'Yl"l'V13J~ b3J b"l!Lu\l.L Vl LJ"lt11"1~1\li"ll El"I L \l,El'V\1 b \l,LL~::'il El"I , 
...., .., .. ...., ' _. .., t¥ .do vtn J:, 
~3J'll\l.1ifitl-;J~t]1::~"1Tlfi11L 1LJ\li 1LL~::L \l.El'V11'Yln1'VI \Ii~ L1 \l.LL~\li \Ii \Ii , ~ 

2.5 ;it911h::.,\JAn1'iL~uwi , ~ 

r\ a\l.L ii a\li-;i~tl1::~"1'1m1L ~rm i' Tli~ a"I L "Ji1 hri a\li 11 ~~miL~LJ\li i'~ ~mi , ~ ~ ~ 

L~awf (Learning outcome) ii~a"IGi1\li tl1::nmJ~1a ~1\li~LU\l.~11::~a T11111f f1113JL-li1h 
~ ~ 

Yi'n 1Y:: LL~:: L ';)'ii Tl~ L ~ a1nt1 ~Tl:: ~ L1LJ\li i'LL~:: Gi1\li ~ LU\li n1::u1 \lifi11L1 LJ\l, i' ~ ainm1L1 LJ\li f e) it ~ ~ ~ 

L U\l.L Tl~Ei"I ii a ~1iru1 \lin11L1a\li i'~ a Ltl ~"l,f \Ii 1 \lin11L ii a\li-;i ~tl1::~"1 '1n11L1a\li i'~ a"I TliEJ u fl~ 11 ., ~ , ~ , 
vf"I Gi1\li ~LU\l.~11::'Yln~1mL~::~1\li ~L u\lin1::u1\limi , 
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'l unTn ;i t1'\.l.LL~·rn.n11i<ilnTn1t1ii.i' m1L ;i t1un-;in113J V11an1::1num1L1t1u f 
'IJ 'IJ 

Tl11L ;j ti'\.!. L ~~::La ti <ii i<il L -;JU L ~L ~ WlJ'Yl'lJ1'Yl"ll El.\l ~L 1t1'\.l.LL~::'lJ'Yl'lJ1'Yl"ll El.\lfl1 ElTI'lJ1 t1fh n113J ~1.\l 
'IJ 'IJ 

Lflu~::~uif u<ilt1'\.I. 'l ~L"li'1 h ~itt13Jnu-;i::LLtl.\ln-;in113JLU'\.I. 3 ii1.\lf'it1 if un11'\.l1 L"li'1~um1t1u if u 'IJ 

n11HEl'\.l.LL~::ifun11a-1l.! 'U1.\l h.\lL1t1'\.l.El1';J-;J::L°1f~15u Lii'\.I. fi-;in113JU1~'U'YIL1t1u n-;in113J 
, 'IJ 

• ..f "" .I .. "' ..I ..11 "" .,. ..f '"VI • .I VI 
U.1 LHUEIL '\.l.El'V\1 LL~::n-;in113J a-1u Tl113JTl<i111'U ti El<il'V11El El'\.!. 6) 'YI 1.\l L 1tl'\.l.Tl<il"ll'\.l.3J1n b3J LLu~n El:: b 1 

a-1llfi aiiif u il.1 if ua-auLL~::iTua-111 'l um1~<iln-;in113JV11an1::u1un11i<ilm1L1t1u f T11-;i::~ El.\l 
, , 'IJ 'IJ 

~<ii n.\l Tl 113Jf~1 U 'YI'] ~;i n11L1 ti'\.!. f ~ <ill'Yl tl1~L~rJ1 rl'U ~L1tiULU1:: ~'LI~ L 11';1:: ~EIU ~<ii rl.\l 
'IJ ~ 'IJ 'IJ 

'VI inn11i<iln11L1t1u. -fl<il t1 L it'u.~L1t1u.L flu.~1'1ru ~<iln.\lm1'Yf ~u.1 H3J El.\l a-a.\l6iln LL~::·rml.!"ru ru1 \I cu QI , QI QI 

~<iln.\ln11i<i1n11L1t1u.fL~t1'Vf~u.1n1::u1u.n11~<il ~<iltl.\l3J1<il11 24 'lwvn::11°1l'ururu~ ~<iltl.\l 'IJ ~ ~ 

111 LL'lJ'Un11HEl'\.I. lTIHEl'\.l.LL~::L 'YITIUTln11HEIU. u11t11m~LL~::m1i<iln11.ff u.L1t1u ~ ~1n11L1r.Ju f 
'IJ 'IJ 

t.1-' I ~ I ,:ii t.i-1 o 'l I)..' .J "' A ,A .. At A A f' 
"1J El.\l ~ L 1tlULL<il~::Tl'\.I. HEILL~::LL 'VI~" L 1tl'\.I. 1'Yl';J::'\.l.13J1 °1l' 'YJ';J::<il El.\lfl<ilrl.\l LuWr'lL~~" El';J<ii'l.h:: H.\l Tl m1 

'IJ 'IJ , 

L1t1u. f"ll El.\l LL~ un11i<iln11L1 r.J'\.I. f~rh i.\l L ;j tl'\.l.El cl -;i:: L ~'\.I. l1tl1 Tl1'3.l'~~n ~1 L~El.\l~ L ~ u1"li' El.\l 3J1 
'IJ 'IJ 'IJ 'IJ 

L U'\.l.El ci1.\l ~n-;i:: '3.l H13J11!111.\l LL~u.m1i<i1n-;Jn113Jn11L 1t1'\.I. n~~ fl1';J::~ El.\ll LTl11::~ 'Yin L~El.\l~ 'IJ 'IJ , 

L ~ m"li' El.\l LL~1~.\lrl1'Vl'\.l.<iln1::'U1'\.l.n11L1r.Ju f~-;i::'\.l 1vn ~L1t1u ,11 ~-;J<iil.!1::H.\l ~n11L1t1'\.I. f~ii1'VI '\.!,<ii 
'IJ 'IJ 'IJ , 'IJ 

""- I ... g, 
2.8 ftilLLit::U~ih'IL"HJW'i ... 

'VI inn11L ii r.JU.~El LL~::LL 'VI ~.\l L 1uu i'l U.LL~'\.I. n11i<il n11L1 r.JU ff; El~ El.\l<il';J1 n 
'IJ 'IJ 'IJ 

n1::'U1'\.l.n11'Vl1Elfhn113Jm1L1r.Ju. f~L ii r.J'\.J,' 1l u.LL~ ~::if u. ~';)11lli1<ill1~ El.\l L i~El m1~El U.El::' 1~ 
'IJ 'IJ 

-;J::'Yh L ~~L1t1U.Lfi<iln11L1r.JU. fl~ El ci1.\l11<il L 11 LL~::L1t1U. f El ci1.\liith::~'YITifl1~ Lrn::L~mi'n tlfl1~ 
'IJ 'IJ 'IJ 

"1J El.\l ~L1t1'\.l.LL~ ~::TIU LL 'VI~" L1t1u fl.11:: Lfl'Yl L<il~ ~13J11!1Yi1 'l ~~L1t1'\.l.L n<iln11L1t1u. n~~ '11~" 
'IJ 'IJ 'IJ 'IJ 'IJ 

-;i1LU'\.l.~El.\l~n~1L~t11nu~mrn::LL'Vl~.\lL1t1uib ~L"li'1 'lw\El'\.I. fl1';J::~El.\lfimL'Vl~.\l L1t1u.f~1.\l 6) ~1 ti 
'IJ 'IJ 'IJ 'IJ 

~.\l-;i::a-13J11!l L~ an 'l °ll',~<il1.\l<i113J';J<iil.!1::H.\l~n11L1t1u. f , 'IJ 

2.9 n1,.1t'I ua::n1,.1h::Lij\.u.1a 

n11 L ii tlU n111 <ii LL~ ::n111h:: d:iu~ ~;;El~ El.\l <ii~';) <ii l.11:: H" ~ n11L 1 ti'\.!, f ~ rl1'VI U<il 
'IJ , 'IJ 

'1l uLL~u if mL~11'<il 'l ~<i11.\lnu-;i<i1l.!1::a-.\l~'Yln"li'a~ii1V1u<i1' 1 T111rninirrn111'<il ~~ LTl~El.\l 0 a~'l i , , 
'l un111'<il ~~ LL~::L nru'Yl"'l un11l.!1::Lnu~~ T11~" ~ a.,i~n~1 L~t1.\ln111'<il ~~ LL~::n11l.!1:: Lnu~ ~ m 

'IJ 

r\ ElU~.\l';J::H13J11!lrl1'VIU<illTin11 a-f1.,i LTl~El.\l 0 El ~f1.\l L nrusrf m1l.!1::Ln'\.I. '~El ci1.\l iil.!1::~'YITifl1~ 
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'V\~\l-;:nnn1'~1iLL~·ntm1i<ilm1L1EJuf '1W111uufin~~m11iLL~um1i<ilm1 
'lJ 'lJ 

L1EJu i"-.l1LUUEJ ci1\111U1\I u1:L~U~'111uufinfim~ EJ1nu~1 ~L1EJULUUEJ ci1\111 m1i<iln11 
'lJ 'lJ 

L1EJufu11~m3J-;J<ilu1:~\1'1m1L1EJufV11EJhl m11<ilLL~:u1:dju~~LuuEJci1\1111um1i<ilm1 
'lJ , , 'lJ 

L1EJu fiiu .... ruV11 LL~:EJu~11'1EJ:11U1\I -;J:ufuu1\lm1i<ilm1L1EJu f EJ ci1\I h "Ji mf\I L n <il~vm1 u 
'lJ ., , , 'lJ 

..I .., "" ., ..I ..I ..I ,. ' ""·I 1 IS' 
"lJ ru.:'Yl-;J<ilfi11L 1EJUiLL~:L 1El\I €JU 6) 'YlfliL 'V\U ""J13JlJ1: EJifU 

2.11 n1flN'Mi1TI 

111'1~U""Jfi 1 ULL~Ufi11i<iln11L1EJuf fiEJ~\1~'1113.i<ii'EJ\lfi111~111 U~""JU"ll El\! 
'lJ 'lJ 

LL~un11-;l<iln11L1EJU i'l i1n1\lf\I L iiuL ttEJ'V\1 1u\11U 1u'1113.1f Lfl~EJ\li'.iEJ1<il LL~:u1:LflU~ ~ 
'lJ , 'lJ 

rnru.snm1-f<ilLL~:iJ1:LflU~~ n-;Jfi113JLLU\lfi~3J~<ii'EJ\11i~1EJfitJ1EJ~~W11~\l-;J:L°1i11-;J bUU<ii'U , 
~1u1<ii··.h EJ\1'1u1:nEJtJ"llEJ\ILL~um1i<ilm1L1EJufm3JV1~n~<il1LLnun~1\ln11~nM1 

, 'lJ 'lJ 

.ff uvf mnu 'l"U'I. 2551 i'.iG{1uu1:n EJtJ~~1'1rufiEJ 1 )11 EJ~:L~ EJ<il"ll EJ\I LL~un11i<iln11L1EJu f 
... "' 'lJ 

2)m<il1;j1um1L1EJuf 3)~1~1<il.ffuil 4)~11:~1'1ru 5)-;J<ilu1:~\1'1m1L1EJuf 6)~11:m1L1EJuf 
.u \J " " 'U cu 

7)n1:u1un11i<ilm1L1EJuf 8)~mL~:LL'Vl~\lm1L1EJuf 9)m11<ilLL~:m1u1:dju~~ 1o)i.Jufin 
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'IJ ... 

tJ fii:1..1vfuinm! n Li vu:1..11nn--h '11~~au1 VI ii ~\1'1:: ~f1\luf"l!'ru1n11~au 11ii'il L '1ULL~::ii 
;.J 'IJ ... 

UD i3.Jvf uinu un L1EJu ita EJ:IJ1n fl'11un11-if u'1i~iitJ1::~1.Jm1rn1un11~auiim11 iT11m :IJ LL~:: 
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fl~~\!~ (Billings, 2002) 1~~nM1m1tJ1::dju~~m1LiEJ\t.LL1.J1.J~rn~1::V11'111:1Jf 'IJ 
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