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%-J~ l\P1~~~fon 

- m1ii rn1~ 1i.i 1 r.Jrn11J1::~1"U-J1 i.tti1P1 ~n11ruLb~'U~'Un11~ bL ~i.t~ 'U ~ti.,, 
' 

1 ::ifu%-J~ l\P1 

- n11~n11f1 1J1n~1mni r.J1 r.Jn 1 1 filn~1n1fiU-Jf1u °1 

'llti -Jb ~flu 1 miJ ti -J~·1~ml. tt'ln 
' 

- iJ1 :: n1 i.in11~n111~r.J~ti-J~~1~r.J 1 ~r.JY'fYiTifff'U11~ 

- m1iirn f11J'1 m~n,1P1n11bL ~-Jil'Ut1P1\P1 1~n~1nti-:i °r1-w1 ~ r.J 
iJ1:: ~ 1 iJ 253 5 
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1'1111 

)Jvtli'Ylr.Jl~r.Jf'l1~fl1~"r111t 11\J W"i;utLt'ln 

)J'Vlll'Ylr.Jl~r.Jm~fl1~"r11ll 11\J u1 :; f.lj1~iJm 

)Jvt1i'Ylr.J1~m ;-r.J-i'l vt,,; 

L'Ylf1Uflrtl1~~~1'Ylr.Jlf'll ~~1 
A • O .., A • 

flW.~f'llf.lj~1~l'Vl1U1'Ylr.J l f'llf.lj~1 

U'Ylfl1llJ"r11-ii'Ylr.Jlf'll~~1 

AA A • . 

1TI~~~1'Ylr.Jlf'l1~m 

fl1llJ~~11Ur.J~~"r11-ii'Ylr.J lf'11~~1 

m:;u1~n11L1r.J~n11M~i ri r.1 1M1~~1 
.. "' ""' fll1U1'Vll1~~1U~~~lJf'lfl~l 

L~ rt f.lj 1 1u1:;n~ufi1u11r.J1r.i 

1:;uun11;ln~1 'l ~u1:;L 'Ylf'I~~~ 
1:;uun11;ln~1 'l ~u1:;L 'Ylf'I;~ 

n1111-iLL~~L~~n11u1'uu1-in11;l r.~1 i'Yl r.i 1 f'l 1f.ljd11~-i 1'Ylr.1 1 ~£Jfll 
~lJ11~n1~~~-ifl1-~1'l11~i'Ylr.J1f'l1~~1 

u1:;~un11cln11u~vt11n11;ln~1 

n11;'~n11tifl)JMn~1 'l ~u1:;L 'Ylf'l~vt1Jm)J1n1 

LL~ 1 t '\t)Jn11;'~Lf'11~Jn'lLLt'l:;~-ifl)JL "r1£J 'l ~ 'Ylf'1 1 11~vtiZl 

~nl~fll1L1 r.J~f\11~~~ l 'Yl r.Jlf'll~!Jrl~~_, l "r1 £Jl~ £Jflc L ~ 'Ylf'l 111~~ 
A A CV .., d ~ OJ ..,A_ 
'Ylf'1"r11-i~~-i1"r1£Jlt'l£Jfll : f.lj~ l U~tl~)Jf'lfl~lLYW~WJ~l 'Yl ~-i~~ 

flll'Ylr.Jlf'll~~1 (LL u ti'llflf\111; £J~~ _,~)J l fl )Jfl11 'Yl !'.Jl f'llf.lj(i]{ 

LL~-i~vt1)mlJ~fll) 

n11Mn~lLLt'l::IPJ-il~llh-iu1::L 'Ylf'I 

u1:;L'Y1f'IL'fvt1'}m)J~fll 

U1::L'Ylf'l~-im1~ 

""' fll1tl~lJf'lfl~l 

n11~n~~fll n11~~~i "r1 £J l f'll ~lili 

h -iL1 £J~~lfilil 
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U1::L°t'lf'1~~~ 
U'l::L°t'lf'l~~ 

ih::rnf'l~mL 'D'l.JL udn 

U'l::L °t'lf'l~~L;)tJ 

d ., 

n11f'1m,1LL~:; 1~~1i11l.J 

n11fin~11°r1£.Jl f'1l~lil'iLLt'l::L °t'lfl t ~fo~ 
n11fin~11~~1i11l.J 

n11u1~11n11fin~1, n11~fll.J~n~1 
d 

n11f'!n~1 

1~~1i11).J 

nl'l~tl~111~1'1l~U1::L °t'lf'l 

• 
~tl~tl~flnl1 UNESCO 

U'l::L °t'lf'1tltl~Ll'l1L~tJLLt'l::i't 1='tLL~~~ 

U1:; L °t'lf'la~fl t u'i LL~::l.JlL~L =av 

u1::L °r1f'1~~tflUL =tv 
U'l::L °r1f'1~~~Lf'I~ 
U'l::L °r1f'IL£Jtl1lJ~ 

U'l::L °r1f'IL ~L1itl1LL~~~ 

u1::L °r1f'1LUt'lLEtil.J 

., ., d 

n11'W~~1~ri1u~~fll.Jf'1n~1 

d ~ -., ..... A CV 

n11f'!n~1~~1~Ln tJ 1nu'W~~ l 1°r1£.Jl~ £.Jfl1 

m1~~~1~miJ~~fll.Jfin~11 ~L~t1~1°t'lmf'1l~lil'i 
LLt'l::L °t'lflt ~fo~~tl~~).Jlfl).J Fulbrighter 

LL~~Lm'fo 

d ... • 

n11f'1n~1u~::1°r1£.Jlf'll~!il1 
d ... • 

n11f'ln~11°r1 £.Jlf'll~!il1 

n11~~~1u1::L °t'lf'l~1v1:: uutrnn1ci 
., .. 
.,,,,~,,n~1 

~).J l;n !il ~t:Jfl~'W ~l.Jlfll.J i'ta!il L ri lili1t'l~n1rul.J ~ l 1°r1 ~1~ v 
~l.J1;n!il~t1fl~'W~mu~;!il1°r1t11Lrn::fl11l.Jli'~fl~ 
~l.J1;n!il~t1fl~'W~l.Jlfll.Jfl1ll.JL 'li11 ~n::vd1~if1;J 
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.:11~~~.:lfi'lt'llll .. . 

L'{lJ1;n'1t'ltl'1;wi'Ylt.Jlf'llL"ll'liLL i.1.:11h::L 'Ylf'IL 'Ylt.J 1 ~
w1::urn111tlt1lJ .ti 
L"llJ1;n'1t'l~'1;wfi1i'Ylt.Jlf'llL'{'1iui-1.:itl1::L'Ylf'I 

L'{)Jl;n'11.'l~flilwl'111lf'llL'{{JliLL i.1.:itl1::L 'Ylf'IL 'Yl tJ 

L'{lJ1;n'1t'l~fl;wL'{lJlfilJL'YlfiL~Lt'lV~LV1lJ1::L'{lJ 
L'{)J1;n'1t'l~fl;wti1t.1111wLL i.1.:itl1::L 'Ylf'IL 'Ylt.J 

L'{lJ1;mn m;iitt.1lJ'Yl1.:in11;in~nLL i.1.:itl1::L 'Ylf'IL 'Ylt.J 

t11lJ1;nt'llJlfilJfi1i'Ylt.11f'l1L'{'1i LL i.1.:it11wl',-mlJ1n1 

Thailand Executives - A Who's Who directory 

Asia Executives - A Who' s Who Directory 

L'{lJ1;nn'1~lJi!n~ i5lJ1lJ~n i'Yl~LLl.'l:: L 'Yl1Yi'f'lltL ;t.J.:i 1 Vlil 

t11lJ1;nn'1~lJi!n~ t11~1lJn~cl~t'l1~~1 
L'{lJ1;nn'1~lJifn~ i5lJ'llJ~n1'Yl~ LLl.'l::L'Yl1Yi'f'lltL;t.1.:iLV1il 2532 

tJ1::tilJ1111rulJ.:ifliJL'Ylt.J <tJ. )J J, 252s 

tl1::tilJ1111cli1.:1L~~n Ctl. if.), 2531 

)J'Vfl'.J;'l)J.:lfli] ()J, 1, )J.) I 2534 

LVl1t.Jtl}'WYi'm~LITTi5~ i~ 2 1.h::Lll'Yl 2 2525 

.. 
LWJ"t.ltljnli51\f1L'{tJ~lfltl4 

n~1 

tllt.JlllW 

ci1wv1~.:i~~ 

~1~n11~u1ii ~.f'l.1 . 

2527 

2527 

~~1~1vn11n11~n~u1ii ~.f'l.1. ci1~11~111~ ~i'Ylt.11~vfi1 . . . 
~m~'1ti, ~1.Jt'lt'l.:1m1ii ~i:i~fon LLl.'l::L~v.:i1 Vf).] 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



L ih~qtl~L ~inmLL r1~filtl41i11).JLLt'l::fil11).Jf fil11).J~l)Jl1tl 

1~n11u1::ntiu1~1~~fll1 2518 

filc~Ll'1~~1!'.Jqu1vi11 1::~u~~lJ;lmn fil1~1n;'~vi1~ 

Li!'.J~Lvi,J 2530 

n11l.ln11~u~n~1~ti~fil1~1n L~~m11;ln~1 8 

u1::1i1i.rn 'lm1lJn11;'~~1~~l-llfill-lfilcLm ~!'.J~ 1 ~ ttin l~~ 
u1::rnf'!L'Ylmil~Li1111~ 2533 L~!'.J~1vi,.i 

~m;nf'J1~111u1::L11'Yl~1,J~ Lt'l~u1::~1;J 1 il'l-l . 19 5 a 7 

L il1~ 1l.lu1::irlJfilcLm~!'.J~LL r1~Lm ~!'.J u1::L 'Ylf'l~~t~iiL ~!'.J 

2534 
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1. tl11~~~11U~tl~~tl\lnl1L'ftl~1i11ri~lMlL'f~1 

2. L'f~11~n1~~~\lti11ri~1M1L'f~1"ti\l~u1~ntiuti~L1u1\l 

3 . n11L1~~1ri~1M1 ~~1"u1~foi'l-ttici1\lL1 

4 . ti11~*'VlmmL~~ 1~~u1~L'f\ltiL ~m1r:rn~1ri~ 1 mL'f~i"ti 11 ~~1f1qiti ci1 \lL 1 

s. n11 L'fti~iri~1m~~1~"11rnn1mL~~u1~~rilin1~..t~ti11r1 1ti ci 1 \lL 1 
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I 
..al 

tJ\1\1 1 
I CU r 

ft'J1JJJJ\1MJJ1!1LLa:1t1ntJi:S\1ft 
Q Q 

1.h::L~,.ut11liutfl-3tJ'Ylif fi,h,n::lfl11m~nLLa::n1fl11iJLi1 t, 'l '"n11;1LL '"mL ,n 
LL ,.:Jf m~m::tfl-ilfl11iJ~.:J-.UJ1tJLLL't:: 1'1tp . .h::Cf-3rl 'i-3tlfl 11Lll'" • fl11iJft11i''U1lfl-il·1,1;Yifll 00 

•-3,:: fifl-3Slfl11iJ LL"nfl1-3 ltl,1nn111.h::nfltJfl1i,.fld1-:i 6'" Lflt1,::lfl'uvntl1:: L~'" 'l '1'~~ 1'" t,r 
Y111tJ11 fl11,::Sln11n1~'"""111'~-i1~1J1t1,;-1liJed1-i1l1 ua::,::Sln11tf1.:1L ~'l~"~~iJfl11 
L ;i fln1~'""1' "tJtl1 ::Cf-:i flt '"n11Cffl'" 1 i1 ~h1v1fl1Cf flifl d1.:i lnf 1-:i •-:i,::Sl~"Cf fl ""a fl-:in tJ ,, . 
L '"fl~Tntl11nl.JL '"~fnf"1 ""fl",'"n11a11~11!n11Cffl'"L lfL ~1J1:Cf1'~nfl'1t1 

. --·-· • ,J_ ...... - ~" "·~~~ •. :-:-· .·~·---· ~r1"."l.,r:J ~ n n 

",., .. ~ 1 
:'l :· .• • • ·-· 'l,,'l 
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.I 
\JWM 1 

tmaW\1\W1WL-JllltJ1:ni • • 
(aims & objectives) 

L~t:1fh11nnti~n,n11iJ'11~ ~ ~n1&'~ l'i1L 'itll.n11t:1 ~'L ll.t'ftni!ll.n11;lm~n ~'" ,Jn,:: 

L Yi~La~ti~1111::n,11t:1~1Jfllfll~ 2 1h::L11ri 1Jfllf11~1h::L11riLL1n 'L'1LLn fill ~~,::Yi1"1-X1~«t:1ll. 
LL~::1Jfllfll~~n1h::Lll'Yl"1~~~ll.L,rLLfl itm1Vll."11t:J~n;'lm~n :1~,::,j't:J~;'\mflLci1L1Vll. \l::~ll. 
111.J1ll.n11L1rill.n11t'ft:1ll.;~Ltlll.1111::n,Li1~tlJ11t:1~n11;'\mfl"1lfll11iJfftt,jl'i1L 'itll.n11t:1ci1~'1t:1L-dtl~ 
t:1~'1~t:1'1L 1~1 LL~::L tlll.111.J1ll.n11~,Jn,::LLVnt:1t:1nll1 'l-JiJ11n~if '1 '\,jv1n t:1it~n11,:: 11~ 
nl"1ll.'1n~L nm"ti 11n11L 1 Vll.LL~::n11t'ft:JlJ.;jani;m::t:1 ci1~L'1~ll. ,::it:1~n1::rh'1°' 1Vfll1lll 

... ... ft :: • ., .. .. ~ 'II .. 
1'11.Jfll'11.JLL~::1::ll'11::1~ 1.J~ll.ll.,::'Yll ~ "1Ln'1fll1lll1.11.Jt'fll. ~'1 

L ~'1~,::Yilfll 1llJL i11, 11 n11t'ft:JlJ,;)t:Jt:J::L 1 L 11,::,j't:J~;'\ni;1ti~&'ni;m::~L'1ll.if '1 

11t:1~n,n11ll~L~ri1n1.Jn11«t:1ll.t'1r1'11~ 1'1mlv{L11m,,::~~iJ1::L~ll.f'i1ti1llL~ri1n1.J1111::n, 
11t:1~fll111 11 Yi1Lllflll;~,jt:1~n1::Yi1n,n11iJ'11~ ~ L "1ci1~ll.t:1ci1~-W'it,-WLfll11::~ LL~::n1::Yi1 
L ~t:1t:1::L 1 "11t:1n1::Yi11'1riSjfll11lJ~~"1lllV~L ~t:1iit:1't'1t:1ci1~'L 1 11 thti1ll~~nci11,jt:1~n11,:: 
arnt'f1::11m~111t:1~ II fll1lll~~1,,1~ II 11'1~'1.~n1::Yi11111::n,L "1cil~ll. L Yi1l::~~ll.L~tl 
mh 1ti ~n11t'ft:1ll.1 riri1f'!1t'f'1i L 11Yit:1,:: llt:J~L '1 ll.~ni;m::ri L,)ll.if l'l11t:1~n11iJ ~,r~ ~lll.11 t:J~ 
'1&1riri1f'!1«'1i11 flll;jf1111lJ~~1,,1~~,::n1::Yi11111::n,~1~ ~ t,,r1Sjf1111lJ~~"1lJ1ri"11 t:1 
L Ul"1ll1Vrl~L i.i ll.tlll.'1cil~L1Ul~ 

t11,::1Lfll11::"1L "1~n'f~'tiJ~n L 11t:11,,::it:1~-W,11m lti~ 1111::n,"11t:1n,nnll~ 
;''1Yi1~ll.11 flllL,r~~LUl"1lll v 'l ~L~n "L~ni;1fill.fll1'1'lll.L~"11t'f11::"11t:1111.J1ll.n11ri1~ 1rir11f'!1t'f'11 

t:1ci1~'L1u1~ 
t11,:: 1L f1111::"1L "1°'an:f~ 'L iJan L 11t:11, ,:: it:1~-W,11m lti~ 1111::n, "11 t:1n~m11 ll ~ 
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tfl'Y11ii~ 11 fl&LPi,f.:iL ihvnnti i. ,.;L'1n L'1;;n~1'1~fl1'1 i. ~ ~"t11L'f1'l:"t17fl11u1~n1'l'Yll.:11'Yltilf'll'1i 
ti ci1.:i't 1tl1.:i fl1,,::nci11 t'1tJL'flUlPi11 n11L'ffl~1'Ylt1lf'llL'f'1i"t1iJ1titi.:i "11u1~nl'l"t11fl 
fh nnii'11.:i si ~Ln'1;f ~ ,1nfl 'l1ii,T.:i "l ,,1.:111fl.:lfll~lfl.:in1'l,:: "l ,.;L'1n L'1;;n~1"t11f111iifl ~ ~.:i 
1'YltJlf'llL'f'1i tritJ;jfl1llJ~.:l"t1lJltJriLL '"~fl~" t'1mL rr,1.:ILLa'lnl'lL'ffl~,:5jfJm&'n~m:: L ~ ~.:! 
!'111nf'!1L'f'1iriPifl.:in1'l,::L lt~ "f111ii,T.:it ,,1.:i" "t11fl "fl'lliJ~.:l"t1iJlt1 " riLL '"~fl~ 
ii 1nn11~n~m:11fl.:i "n,nnii" ri;'1;f~ 

1111 ::n,Li1ii'~1lfl.:I fllrifl 'l'l,:lfl .:i L lt~ tJ~n'ltllYiLf'l~LPiLLri nl'l LLL'f '1.:1 U'YlUl'YlL tJ~ 
"ql'i1L ~~n11" t ,.;L'1n LPiL7t1~11~.:i~fllLPin1"t1~'1L1L'1!J5jfl11ii~.:i...,ii1tiriLL '"~fl~ U'YlUl'Yl 

11 fl .:in11L tJ~ql'i1L ~~n17"1f ~, ::Pi'fl.:IL tJ~a.:iriLL'1n'11.:i 'ttJ,1nU'YlUl'Yl1l fl.:lfl 'lll.JL tJ~q5j~1~ l,fi,: 
~.:in11 Ll'l si LL'1,::lfl.:!L tJ~u'YlUl'Yl1lfl.:I qrifi11 "l ,.;L'1n L'1°1Ufl'lliJfLLL":fl'l1iJL -E1 "l, "l ~L ;fl.:l'll'l 
'11.:i si flci1.:1LL rr,1.:1 "l ~u1.:i tfln1L'fflc,:lfl.:itifl)J-ru11f111iJf f111iJL-li1"l ,r1Ln'1;f~"lf~ Lil~ 
L~tl .:11 1'l ~L'1nfll,,::An~lrl~fl11Pi'ltJ'1~fl.:l'1liJL'ft)l~1llYma: tfln1L'ffi,::~1~ 'ltl LL'1"l ~,,~ 
1lfl.:lfll~L tJ~ql'i1L ~~nl'lL~tJ'lnUnl'lL'11til.Jn1'lL'ffl~ ~.:IL iJ~U'lln!,)nl'ltu'l ~t)1~An~1 fll,:: 
,jfl.:i;jfl11ii,T.:ii. ,,7.:1 5jLiJ1"t1ii1tiri LL '"~fl~L ~fl "l ,.;n1'lL'ffl~l'i1L it~'ttJPi1 ti;\ t'1tJL ,.;L~nL'11'u 
tJ1::«un11m1 ~L ~.:i1'Yltilf'llL'f'1ifi;j'Jm'11ii1n~L'f '1 

qL il tJ~;jfl'lllJL ~mt~ 11 U'YlUl'Yl i. ~n11L tJ~q~lL -n~nl'lL'ffl~1lfl.:lfllfi;jfl 'lliJ,f .:it •n1 .:I 
LL~::'1fl.:in11911:: i. ,.;L'1n 't~n~1"t11f111iif('1tiijL iJ1...,ii1tiriLL '"~fl~ ii~ ,:Pifl.:iL tJ~uwXriJ1~rlLi1ff~ 
fl ci1.:i fl.:i'1 fln l'l L'ff 1.:1L'fiJ'l'lt11«t111fl.:1fl 'l liJL iJ~fll n1'l L'ffl~ 1'Yl t11f'!1L'f '1ifl 'l'l,:: ,j ti.:i L'ffl ~ i. -Af1~ 
rJnfl~ijf111iif fl11iiL i1 i., i. ~L ~.:i1'Yltilf'llL'f'1i (scientific literacy) trimil'1 tflnlL'fL,.; U'l ~ 

inn111fJ.:1'1f1;jL'1;;n~1 "l ~1'1!'11'Yltill'llL'f'1iLL°f1 (liberal science) flci1.:in1'1.:11111.:i LL"'::vw1 

ti1 iiLL lt~ "l i'Yjnfl~f;n "l i1nn1~'11.:i si L ii'~ · f;nn1'l i. ifl11ii;1'1 f;nn1'l;1'1'1~LL"':: ftn 

n11 LLriu ~"t1lfl ci1.:i~n 1'Yl tilf'llL'f'1i L -w11::11u1~n1'lL'ffl~1lfl.:lfll 1'Yl t.Jlf'llL'f'1i ;f .:inci11, :: 

«til'lflati.:inufl11ii...,ii1ti1rn.:in1'lL'ffl~~1i.tJ~.:i;j71nJ1~ii1,1nyt'Yltil'l1L'f~1rith~vt'Ylti'Yl1L'fiin~ 
nci11 't iflci1.:ian=f.:i'i1 "n1'lL'ffl~ftfln1'li11'Yl1.:11~~1m t'1tJ5jfllLiJ~qi11"t11flq~1L it~n1'l • 
( ~'Yln'Yl1L'fiin1J. 2 51 7) 

L~flq~1~L'1;;n~1ii1,T.:1LL'1,j~LLa111 fl11ii;1'1nUr.ifl'1"t11flflfl~'ltJ (concept) 
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b~r.i 1nun11 t'ft:1-u~-uii~ru~m~m~:; t:1ci1\l11bbtt 1 ~\I ~i.bf ihfilm·nti'-uf1111Plt:11 i.l ih--u:; 11'1bb nn11 tr-u 'Vl l b 

b 'Vl{Pj ~~if 'Ut'flJf) 11 b ~t:l t'f'U'Ut'f'\1 'U i.l1:;b~'UD~'Vll : 'ti11ii;\ll"it:J\I t'ft:l'U 1'D'l1 'Y1 r.Jlf'llt'f(Pd 

b 11m~~:;V11b 'Vl(P)~~if-ut'fiif111b iJ-u~1-u 1-uii1nii1m~t:1~1ii1t'f'U'Ut'f'\1'U1-un11(P]t:1utf~V11 
~\lnci11 bbl'ib~t:11bf11 l :;~b'Vl(Pj ~~~'Ubbcl'1 Whitefield (Whitefield, 1974 : 13-14) 

nci1111 m~~:; bb u\li.l1:;b~ -uci1f'l~t:1 t:1rn ilwit:1t'f1i.l~11 i.l11'1b iJ-u 2 i.l1:;n11 i.l1:;n11bb 1n 

b ~ t:1~~11ru l'Vllb 'Vl(P] ~~ 11 n,m1ii'Vl1t:11111:;nut:1\ln11t'ft:1-u'Vl1t:1n11'ti1\l1-u ~:;ilf1ruf11t:1ci1\l11 . . 
L1'1r.in111 i1~11ru~1rubL ~\!\Pl-UL il-uLf1~t:1\ln1'Vl-u1"1 i.l1:;n11~M\I b ~t:J~~:;b ~ -uu'Y1u1'Y1'!Jt:1\ln~n11ii 
bll-u 'Vl~n 1-un11~~11ru1 b y.i11:;~~-ub11m,,:;r.inrht:1ci1\I~,:; 1 ~b 'Vl{P)~~ 11 'ti11ii;\li;i't:1\lil 

n11 b1r.i-un11t'ft:1-u1'D'11'Y1 tilf'llt'f\Pli 1~~\IU 
1. 2 .1 L'tt9J~rnflLflfl;Jlflfll'ilii;i1'itutylWUlf.:J~'U Lllw!lt:1t'f'U'Ut'f'\1'U~Lv-l\I 

b~\lil\lflllif11 (V&lue) '!lt:1\l i'D'11'Y1r.i1mt'f\Pl1l-uj1-u:;~bll-un,n11iib ~t:1n11film~11ii1nn 11~~:; 
t1t:1111'D'11'Y1r.i1f'!1t'f1P1ib 1J-u~i.ln1cl 'Vl1 mf1~t:1\l~t:1,11 t~\l«\I f1iJ ~\I ,:;;j~n1'Jru:;L tl-un111 ~ 
n11filn1'11 t1"1r.it:11ffr.ii 'Y1r.i1f'l1t'f\PliL t1-uat:1n~1\I 1'11m'Vl(P)~~~\ll'it:111.l-d' 

1 . 2 . 1 .1 1'D'11'Y1r.Jlf'llt'f\Pli,:;;jf'lru~n1'Jru:; 1-u\if 1'!lt:1\l,Jmt:1\I L 1J-u11n,1-u 

1-un11ci111,1P1n,f'1-u (exploring) bb~:;bLi.l~f11llJ'VllJlr.J 1 ~Lnflf11llJL iil h Cinterpreting) 

f11liJL f-u~u 1-u1511iJ'D'l~ Ll'1r.Jt:11ffr.ii'Y1r.i1n111-ut'f1'!l11'D'1vH~n~ ~11'Y1r.JlbL~:;Lf1iiL lJ-u 'Vl~n 

L 11,:;y.iu 11-Xn-w ~ntf'i):;y.i ~1r.i1iici111,1P111,t'ft:1u1-uL ~t:1\l°r"l~\l\11-u LLt'l:;f'lrut'tiiu~ '!Jt:1\lt'ft'f11 

'U'n~11'Y1 r.i1, :;y.i r.i1 r.i1ii?in1'11Y-lti~n11ii bL~:;f'lrut'tiiu~ '!lt:J\I ~\l~;j~1\Pl~\l'Vl~l tJ eh -u 'U'rnf1~h:;~ \I 
'VI~ 1 ~\I \Pllf'1'U~11L~r.J1 ff Uf'lllit'f)JiJ \Pl b ~y.i 1:; '!J tJ \I t'ft'fl1 ~\1-d'L ti -u\Ol-u tJ lt\I ~n 1'Jlli:; 'Y1l\lnlr.J111 °r"l 

bb~:;~1111 °r"l'!lt:J\I t~n'Vl1tJ1511iiif1~ if-u ,:; ii f'llli~n1'Jru:; 1-uL ;\I ri'1'Y11r.i 'Vl1 m ~m ~~ 1 'i-f l-l '\11'1 tl ;j 
f11llJt'f'U1, Lb~:;n1 :;!Jj~ ~ ,:; L iil 1i.lci111,(P]11,f'1-ULL~:; 'Vll'Y11\I f111Jf'l)J\Pll)J~fln tJlll°r"l LL ~\I \Pl'U,:; 

t'f1lJ11t1m:;'ti111'1 

. 1. 2 .1. 2 f111).JV~b;\11'Y1r.Jlf'llt'f\Pli~~,:;i'.i~1n,1-utY-uLitt:1\l)Jl,1n'!lu1-u 
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' ~ 

n11a1JL'f 1~ Cinvestigation) LL V1ci\1~1t1~'!Jfl\ln1 1'Yl'1r.1flrn fifl,:::~Ll,~ 11fl11)JfL V1ci1~~,:::5j 

ri rut\1V11fl ii fl 11iiL ~fltlfl 't~ii1mtm.JL oW£.J\l Ll'l~~ ~n 1ri£.J1f'l1r.1'1'h:::·rhn11ri'1r.1fl1J t'1£.Jfl1if £.Jn11 
' 

&\lrn!ll (observation) LL~:::n11'Yll'l~fl\I (experiment) Ltl~'Vlcrn n~1lfl\l~fl (Hooke'sLaw) 

,::: L tl~;J 1 fl ci1\I ti LLL'fl'l\l L -JL .;;~ 11 fl 1lllf 'Vl1flfl 1lll,1 \!ti ~fl'1Wr'i1J~~ n,1'lfi L i'LL 1 \ln1:::°r11'1fl 

'!JI')~ 1 1'1 11 1 £.J1.~ 1.11111::: n11cl ti rll'Vl~'1L6Jfl cil\I LL 'Yi,1 \I LL~~;j1, il'Ltl~fl 1l)Jfti Ln'1;f ~,ln'Vltrn 
!1111 n f'l11.1!11i V1trnnrn!llf'111.1!11i V1trn,1 £.Jf'llL'l'!lli V11flV1trnn11a~1,,L~£.J LL~ 1ri1 \IL ~tJSi.J1.11~ 
'Vll fl1lllf fl1l)J,1 \I n11°r1lfl1lllL i11,, fil"J'Vllflfl~L "lU '1~fl'1,~1fin11'11\I 'l L ~ 

fl 11 lJ L f ~tr1J'!J fl\l l)jjlJ '!fl~ (1 'Yl £.Jlf'llL'f!lli) ;\IL tl~a.,,.yi;jfl1lll~lt1qj LL~:::;jcrnlim:::tiL ti~ 
Lfln trn~clLuYn::: ~.,,,::: ~l'l LLt:-lnLL!lln'11\ILU,lnL'f1'!J11ir1~~ '1 ('J11£.J~:::LV£.J'1L ~)JL~)J 1. ~1J'Ylti 2) 

1 . 2 . 1 . 3 tl\I LL,j-J1n11L'ffl\lfl1llJL i1 L, L ~L ~\11'YltJlf'll'1i,:::5jfl'l l)J 

~1 t1~LL~:::;Jfl11mL!llfi~l\ILU,lfiL'fl'!Jli'tf1~~ 'l Lil'~ 1ir1u1:::1~f'llr.1'1i ,1£.Jf'llr.1'1i LL~ ::: 
f'll L'f~ln!lll lJ LL!ll1 ~'!Jru:::L~£.J1rl~fil1~\lfl1l)JL .;;~n~'Vl1flfil1~U,~,11t\41~'18~L,"l'1 '1 n;) 
ti L ~ £.J 1ifl\Irl1JL'fl'!J11 '!fl ~\lnci11,::: ,rfl \I fllif £.Ji fl L fl, ,7 \1,1 fiti11llifl;j ~\I ,:::;jfl 1l)JL~ £.J 'l ~~fl~ 
n1J 1ir1 1ri £.J lf'll L'f!llifl ci1\IV1~rn~ £.J\ILiJL'11in,r 1 £.J ;J.,,;r 1fl ci1\IL it~ 1. ~n1tllti;jn11~,11m1 
L~ £.J 1 nrn~fl\I n 11°r11 LLrl\I 'Vl1m~fl\I ii~1111:::1.~1511iiir1~ (pollution) n11if'1B~'Vl1fl"lifl 
~,l"JtUlLL'f~mm::: 1. ~L ~\IM~tijjlJ ,Jn,::: 1. i't1111 ~1,::: 'Vl1fl fl'l1,::: ~\1Ltl~t11ti~1 
ii11. ifl ~crn~ru:::tiii1nn11 \11\1~~1. ~n11;inli1L~£.J1nD1ir11ri£.J1f'l1L'f'1i;.,,Lt1~n11LiJl'l ttJn1L'f 

1.-J~rn1 £.J~ Ll'l1in~1V11iflu1:::;'n~1 ~n11L'ff l\lflfl~L "lu'V11tJfl11)J;)"111J£.Jfl'1 ~.,,,:::11'1£.J1.-JL~n 
L'Vlcil'li~~1'ttflifl~«1'!J11ir1~~ '1 L'11in'11£.J 

1. 2 .1. 4 1.~111J1~n11L1£.J~n11«tJ~1ir11'Yl£.Jlf'llt'4'1fif~,:::,j'tJ\ILi 
ll 1~1L ti~ 'Vltrn 1. ~n11aflfl 11iiV1ii1£.J 1Jl\lflf.,, 1111i1rtl. ifl ~;1,,111:::;11~~~ "LiJm,,:::ti1t1ritJ" 

aflfl 1 llJ'VllJ1£.J'!Jfl\lif'WriLuYn:::tiL~£.J1rl1J flfl~L "lU Lfl~fl\l;jfl LL~:::1fin11 L ~L ~\11'Yl£.Jlf'llL'f'1fl'1 . 

u tiJ'VI lL ~ £.J 1 nD11 11i1-it' ~'tl'l°'~ itn; !ll 1ri £.J1 'L'1-w £.J1£.J1)J;1nli1V11~ ri1\l'l-J;jfl 1 1 )JL~ t11~~n1J 
LL~ 1fl1l)Jtil'lfl~LL'f)Jfl Wellman L'1ri1n111;'£.J-w1J11 5j~1LLu1Pi1~ . '1 'YiL~£.J'l'JitJ\1'1tJn111. i' 
ll l~lL ~fl~'1J~ lfil"J~l~ -wf flll~\ILl.1~flLL ~:::1nnl1LLn'L 11~\lil''ltiril 'l ~'Ln'1~~;'iPifl1!1J1~fil1L1£.J~ 
n11L'ffl~1'Yl£.Jlf'll'1iflcil\lllln)Jl£.J (Wellman, 1978 : 1-12) 
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1. 2 .1. s 1'1m"r11Jl~;j1linTrnfl\UJ~ii1mn£J fl1;'1t'{liJTrn~,::'li1ir1 
1'Yl!'.Jlf'llt'{~iL iJi..Lfl~fl'1;jfl~l\l\nnTl 'l i..'11i..t'{~Dt.itlJl"r11fl\'i'Ylfi'W«£J LLl.'l::L ~llYJWYln1'::'W«£J 'l ~ 
LLrl L~ n 't\Jf fl cl 1'1n i 1'1~ 11'1 a '1 ci1ti' tlJ ~ '1 fll ,:: ,j fl'1Lifl11ii;i fl~ ,11tll l L ~ jfl 1Jfltl1JL\Jf LLrl 
11 fl11ii~'1"r1lll!'.J 11 

(aims) LLl.'l::1lin11t'{tii.\ (methods) ~,::it1ii1'li L'W11::n11n1•rrnl'l 

fl 1l ll~ '1 "r1 ill !'.J,::~ tl '1 L lJ i..ci Ti.{ciltltlJ 'l i..n11~ l\l i.\l"r1tr nt1~j~'1LlJ,..~11,~ tl'1Lfl°'1 tfl1 '1 ~tl .:! 
n11;ln1'1LLl.'l::1'1m "r11Jl~ 1lin11t'{tii.. .,f .:i"r11.'ll £J~fl1,::'\t1ii1 'l ,r,X,_. 1J1.:11lin11t'{ti i.. Lilm,,::Ltf ti 

~1i..1£J'l~~1J1i..n11L1 £Ji..n11t•rni..1Jnq ~rn~n~~~ti.:in11n'Li L "W11::'4::~i..n11L~tint'{111li 
n11t'{tii..;.:it'{1ii11riri1"r1i..'1 Li ti ci1·m 11.:i~ 11.:i LLl.'l::fl1 qt'{fli.\ ,::~ fl\l'W v1v1~"r1~rn~v\ln11'\t l 1li 

n11t'{tJU~,::~tJ\lL ~L~nr1ti.:i;1"r11tifL'4Yil::'!im ri,,1 \IL rll~U L 11,::Yi1J1 1 'l i..n11~(Pl.Ji.\l 
Yj'Ylfi'W«£J 'l ~LLnL~n L ifu n11t'{tiu 'l ~L~nf~nn11 t'{1u n11"r1&.:111 i..L i!'ti"r11t'{11:: L "r1~ -i Mi 
"r11ti 'l i..n11t'!f1.:1Lt'{1~°r1n1'::'W«£J 1 ~LLnL~n Ll'l!'.J 1 i1fin11«.:1Lm1 f~nm11 iLfl~ti.:iijti '4.iti ci1.:i 

tJn~tJ.:ILLl.'l:: L "r1~l ::t'{~fl~ fllt1t'{tiW.J::fPltJ.:! L i1fin11~1 .:i '1 ~.:itf 1i.\LL~,::fPltJ.:lfll;f !'.Jq'Yl1i1fi~ 
l.'l ::L~!'.Jl'l~tiu"r11.'l l !'.J1ULL1J1J C 11!'.Jl.'l::L~ !'.J\P1L~r.J1nrn~t:1.:iit' L "r11ln1'1L ~~L~~ 1 UU'Yl~ 6 LLl.'l:: 1 O) 

1. 2. 2 L11~Frn~t1lfltl1J'Yl1Jl'Yll\Jtl~fl'i)fl'j'j1JLUU't1afl lufll'i'"'ill'iWl t1Pim"fti.. 

"th:: t£J'!f'l.t'° ~,::oW.:IU.:!Lnl'lifi..LLn1.:in111'Yl!'.Jlf'llt'{~'f (science enterprise) LLl.'l::&\lfl~~'\l~U 
L lluti1ti't.i "r11tim,, ::nci1111L iJu ~1J1 un11'Yl1.:in11fin1'1L ~ti 1ir11 'Yl£Jl f'llt'{~iLLl.'l::~.:i fl~n'Li 
;j1h::L~U~ti1f'1t.i "] ~.:!U 

1. 2. 2 . 1 t1Pim "r1~~ihiui..Lll"Hqfl~t:J.:!1 'Yl!'.Jl f'llt'{~iLL l.'l::L 'Ylfl t ufo~ 
~.:iiiu;.:i'tiJ;jq"r1'it.:i~\P1 'l u&.:ifl~~,::°ri1"r1\t1~L iJu"Wm;jt:1.:iri· L ~tiif1£Jni..-Wl\lu1&.:ifl~ 'l ~L ,1ttin11"r1\t1 

LUL'1°t'1 r.Jtl11f'!~nn.,f .:ifl11~f fl 11~t'{1~11ri LLl.'l::°r1n 1'::~u,-1~ 1 UL ~.:i 1'Yl !'.Jlf'llt'{~i 1 un11~'1 
~u1i..n11L1 r.Ji..n11t'{tii.. ~ u utin,1rn it ti "r11t'{11::cl1ti't.i ~ t:1.:i 1 'Yl !'.Jlf'll t'{~i,:: L lli.. tr,~ r.Jcl1 r1t.i 

LLtf 1n~l llfl1 q t'{tJU,:: ~ tl.:l Yi !'.Jl !'.Jlmt'{i.\tJLL i..::1tiLL1JU~tl.:l~U 1un111'Yl !'.Jlf'llt'{~i L yJ m ~ ~ 
YJUfl11iifLLl.'l::°r1n1'::~i..,-1u 'l m ~.:i 1 'Yl r.J1f'l1t'{~1l ~LLnL~nti ci1\ln 11'1~ 11.:i~ni 1 !'.J 

1 . 2 . 2 . 2 fl1l~L ,1ttin11"1'1"ftl'Yll'1i1u 1'Yl!'.Jlf'll t'{~iLLl.'l::L 'Ylfl t "H tl.'l ~ri l~.:l 

;j1J'Yl~l'Ylcl1ti' t.i~ t:Jn11~ l\IWl~ .:! flmLl.'l::ih:: L 'Ylf'l'!fl~ i.:i 'l uilULl'l11'}n,LLl.'l:: fl 11~,ri.\fl .:l 
.,f.:iff.:1LUU~\l~'11L'U"Hn-""'~ '°' · ·· ~-.., • lflcil\ll ~"r1~\P1ff\l m. ~1i1u fol.'l,jL1Jt:1imtii (Goldburger 
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19 7 8 : 4 8) 11£J.J1~ 11 'l ~i1.Jtl YL f'1. 2 511-21 ~~ 1ritJ1n11'11.J '1 L'1L ~lJ;f ~ti~ 
10-15 L rll'!Jfl.JL~fli1.J1:£J:L 1t'n 2 0 llriflWYl-Jl~~ ~~~;.JLtl~a.Jti'L,Ji.ba-.Ja'mcw11 
1.b:inm~1 tt'ln,:LlJL'111.J~t'lm:ri1.Jm~L iifl~~ 'l ~LL~r\.tl~fJUn.h: ttJir-W.Lt'l: t Yl~~,:oW.JU.JLn'1~~ 
qL ~ tJ~,j~L, 11 L).J;jllflflt'l L'1~ ,:«ltlfl1llJLilfi1~'!Jfl.J 1'1fl1YltJlf'lla'tJli LLC'l:L Ylfl t ~ tt'lfl~ ;j(J] fl 
n11~~~1tl1:L rif'lirim vi1iL r\1r\1~uru+itJ1 LtJ11vi11t'l m1..; ~.J '11. Stltl~wri Ln'J'.'fitJl 

i.'.l1lJ~fll.JL 1"t ~1.JYlfl1llJ'!Jfl.Jrll~ 11 " ..... 1YltJlf'lla''1iLLt'l:L Ylfl t ~tt'lflL r\1if ~~,:a'llJ11t1 
LLrilf~vi1~fln111.J11L Yllfl'lll.J~~ t VltJ fl1ll.Jfl'1fl£Jln fl'lll.JtJ1m1~ n11'fi5jqfl'1fltJ1n q'!l1'1 

fl l V111 qri-w-wt'l111-w ~'L f'Yifl~fllfftJ ..... n111.J11L 'Yll hflif tJLiL ;1.J lf~vi1n11 'l i'tJ11'n~1 hfl 

Ut!J V11n11ii flt '1fflt'll.J tr ~vi1n11 'l i'LLt'l:n111'n~1'Y11°''W £J1n1 L ~ flfl fll.JL 1 cl1vi1'1.Jt3n'Vlt'l1~ 
..... lfl1Lci l,:~l.J l'Yl £Jlf'111.'4lPlfl~ ..... °r'jnLL~ rJm-j l.J'!J fl.J'11Lcf £J1'11~ fl'!Jfl~L 11~ ,:!'ifl.J ~ .J 
l 'Yl £Jlfllt'l'lPli fl~lfl(J]'!Jfl.JL 11;1' ~fl ~n1.J1'Y1£Jlf'111.'4lPli LLC'l: q~LtJ~L ~fl~tl1.Jl'Y1£Jlf'111.'4lPli ..... " 

Cthltl~wri Ln!Jl"rilPl, 2516: 41-49) 

1. 2. 2. 3 ,1rn 'Vl~~rn'finci11L 1"t ~i1.J!'i~ ;_,,Lu~tl1:L~~Li1'1~~fl 
nl1lP11:Lfl1tJlJLtJl1'1f~L l1L tl~llflflt'l~;jf1041ll'W 'l ~fl~lfl(J] 11'WfllfltJ'!J1.J 1~nl1'Y11.Jn11;1n~1 
1'Y1 £Jlf'111.'4lPliL u~l.J1lP11n11 'l ~n11~1L.it ~n11 i~n11!Jl1:LlP11£JmLt'l:n11~nfl1.J1l.JL£Jl1ir~ 

~fln,1n,:fl lfl£Jn11 L1 r.i~n11«fl~11'lm -J~ 'l ~L ~ fl-'1111'!1 fl'11YltJlf'1la'lPli1.J~ q'Yli (pure science) 

l'Y1£Jlflla'lPlitl1:~mi (applied science) vi1m'Ylfl1~fo[j (technology) LLtf1L11~.Jl'ifl'1 

f'11-n.:iii.:i n11~n ~~fll~'W~,: l'i fl.:! fllff tJ~ ~,1~ 'Y11.J i 'YltJ1f'11«m1lfLLriLtJ11 if~ '!l fl.:! ir1~~n l'i 1 tJ 

~.:iUL u~L -w11:tl1:L 'Ylf'1'1fl~'!lfl.JL11ri1tr.JL 1 '111'1~~~1~'1 L ~~1~ri1tr.Jf'l~ 'fi,:l'ifl.Jflfln 'Ltl'11L it~ 
fhn11'l~1111fh~1'1 '1 Lil"~ n111,£J n11~lPlr.'41V1nnl.J n11Ln~lP11 LLt'l:n11i.t:i 

'Y11-w £J1n11inlJir1~lJ1 'l ifl l1Lnl'ltl1: ttJiri.t~n\'11 £J fl~.:i f'11«m1,116 1'11 . ih:~lJt'f'!l mir1~1l .J 
nci1111 1ir11'Y1£Jlf'lla'lP11L ~1tl1ritJlf'111.'4lPliLt"t1~~fli'Y1£Jlf'111.'4mL ~;ilPltl1:;11~ ;.JLtl~a.J 
~lL U~d1V111.Jf'l~ rJnf'l~ LLC'l:,:l'ifl.:!LU~l'1fll'Y1£Jlf'llr.'4!Jl'f 'fitJ1:'1f1n1rJnf'l~l'ifl.JL1 tJ~f L 'W11: 

~fln,1n, :if 1 tJ 'l lt-wt'lLijfl.J;j~1 lPl fl ~'l ~ tt'l n 1 'Yl £J1f'11«1d fl ci1.j;jtJ1:Srifi111-w LLtf 1~.Jif1 m iJ ~ , 
LL 1-Jci.:ILITTl.J 1 lf~n1'Y1£Jlf'lla'tJli'!lfl.J«.Jf'llJ'111.Jfl ~l'1'11£J C tl1:1l.Jt'f'!l fll'1f1tJll~, 2 52 2 : 71- 7 3) 
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1.3 fl111J~~'t11Jltl (aims) ua~i'91qtl'i~l1~fl (objectives) 

fl1liJ~.J'Vlii1v 'l im11t'{fl~ 1riv1fl11t'{'1i if~L il~S.J;1L il~ L -w11::fl 11ii~.JV1i11v,:: Lil~ 
Lfl~fl.J~'Vl1flnl'Vl~'1LL ~ 1Yll.Jflci1.Jnf 1.J 61 'l oJLLrl11£J1ifl~l.J 61 r\,::~fl.J~lL ~~n11 'l -Jt'{fl~flcl'fl.J 
nu'Vl«n~l'l1 ~fln~nnif ~fl 1ll.J*'Vll.Jl £J ff .J,::°r'il'Vl~l .y\L iJ~~~,1~1fl.J1'U 11 n11tJ~D~'Vl~l.y\ 
1lfl.Jflc1riv1fl11«1'1iLil~1 ir1~-wi~~.J~n~1£J 'l ~t'{tn~n11clrf 1 61 '4.tJL11'4.ilfl1,,::,bLm 

fl11ii~.JV1ii1m il~fl.JfitJ1::nflu 'l ~n11tJ1::ii1ruflrut\1 'l ~n11tJ~D'~.J1~L'4-w1::n,11fl.J f1l 'l ~u1.J 
t 1.JL1' v~°'L'1 LL'1f"l11ii~ .JV1ii1m'4-w1::rh1n.Jfl ci1.J ~.J h .JL1 ti~ 'Vl1flt'{ri1~?Tn~1V1t'l1 mL "r1.JL~ 
n1'VI~,,< ~ii1L~fl'Yi1.J1 ~LL,; .J ,r~rr~ 'Vl1fl11 iin~tJ ii u~i'\-\L ii ~a .J y;· ihn1 ::'Yi1 Lit~ 
n11n1V1~'1f"l11i1~.JV1ii1v L vJfl 'l ...;~~~1-x~~::'W«v 'l oJLLr\~m1v'\-\ n11ci'.JLmii 'l -JL~nt'{'\-\ 1, 1 ~ 
1ir1~-w'Vl1fln11n1V1~'1f"l11ii* V1ii1v 'l -Jt'{fl ~f"lcl'fl~nrn i!flV1111fl~11v1ir11Jl1.J 61 r\tJ11n{Jfl ~ 
'l ~'Vl«n~'11 , 

fl ii~ 'l ~n11'W,11ru1V11V1«nn11 LLt'l::L 'Vl~c-Jm Ylfln1V1'\-\~f"l11ii*V1"1 v~~ fl VI mi~ 
°'Liltlflv,::;jtfln1t'{L'1L i1i1ii'W,11ru1 ~.J,::ri1 'l oJLn~UtlJ'Vll~fln11tJ~D'~.J1'\-\,1.J 61 L ir~ iJqJV11 

'l ~n11;''1n11ri'1t'lfl.J n11n1V1'\-\m:: v::L 1t'l1rlL~n,:: l'ifl.JL1£J'\-\miiL i!flV11rlV1~nt3''11n1V1'\-\~ '4. 1 

'1t'l.fl'1,~L ~fl.Jn11;'f!'Vll 1't'{'l~tJn1cl r\;1L il'\-\~fl1JU 1 '\-\fll1L1 £J~fll1t'{fl'\-\ ~ tJt'{11fl'11.J 61 rlLn~ 
,::;j c-Jt-in1::riun1::L fifl'\-\IJlfln11~~~1t'{i111ri111-w11fl.Jf"l 11iiL il'\-\f"l1~ 1v LL'1flci1.JL1n'11ii 

n11n1V1~'1L i!1V1ii1v'l~11u1 '\-\n11~n~1n if~L iJ'\-\~~ ;1L iJ'\-\ r\,::,.,am~v .J'Vl1 flt'l:: L·f '\-\Lav '4.il'L~L -w11~ 
fl 11ii~.J V1ii1v,::L iJ '\-\Lfl~fl~n1'Vl'\-\'1'fifl1ri1.JV11mtf1V1ii1 vfl ci1.Jn 11.J 61 r\ f11n::L U'\-\fl 11ii 

~.J'Vlill£J,::L il~Lfl~fl.J;jflr\Li1"1qJti.JIJl fln11n1V1~'1 "1'1tJ111::t'{.Jfi" (objectives) ~.J,::L U'\-\ 

11£Jt'l::L~ v,-ir\,::u.J~ -JL .;;'\-\i'111 c-Jt'l~'Wri1lfl.J1 1£J1 ifl L i!fl'VllrlL~nf"l11jf"l1n::Lil'\-\flVl~L 1 

fll,,::nci11L'11r, f"l11ii~.J'Vlii1vL'\-\n11L1£J'\-\n11t'{fl'\-\1if11ri£Jlt'{lt'{'11~w~::~fl.Jn1V1'\-\~L vJfl 'l oJ 

l.Jfl.J L.;; '\-\f"l 1 ll.J~ fl.Jn11V11fl S.Jrlfl 11, ::L n~if ~'1ll.J'Vl~nt3'mr\t'{f 1-J if '\.\il l rf 1'\-\1 '1tJ tJ1 ::t'{.Jfi if~,:: 
L il~Lfl~fl.Jfl ~11£Jt'l::L~ £J'11lfl.J11v1 ~1r\L~n~ fl.JL 1 v~LLt'l::flc~ fl~t'{fl '\-\ 'l -JL u'\-\ '4. tJ'11ii LLc-J'\-\n 11.y\ 

rll'Vl'\-\'1L1 1'1t}111::a'.Jfh::ih £J 1...; fl' a'll.Jl1fl 11.J LLc-J~fl cl 1-J t'l ::L~ £J~LLt'l:: L iJ '\-\LLc-J'\-\ ti',:: 
a-1ii11ritJ~ iJ;iL'1L ~LL'1t'l::11 v1ir1V11mL~t'l:: um1 £J'\-\fl ci1.J ~fl L iifl.Jifa~ n'11 v 

;r 1fl ci1.J,jfl L tJii,::if 1 v 'l oJ q~1'\-\L'1'W, 11ru1L -t1'\-\f"l1 1iiLL'1n~1.J1:: V111.J fl 11ii* 'Vlill v มห
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Yi' 1 "l L ti LLC'l:: 1''1tJtl1::«-:ifl1'ijn11L7£J'ijn11a'fl'ij1if11ri£J1f'l1«'1i 

;r 1fl ci1-:i : fl1llJ~'l'VllJl £Jrf 1 L tl1m-:in11L7 £J'ij1Yl£Jlf'll«'1i 

(1) L ~flL l1'1lm7£J'ijflfl11lJ«'ijh'l 'ij1if11ri£J1f'l1«'1i 

(2) L ~fl~l'lJ'ij1;" 1,'!lfl'IL~n L 'ij'!JtJ1'ijn11aua-1'ij«flt1«1'ij 

(3) L ~fl-,j''l[J L l1'1lm7£J'ijlJfl'IL ~'ijfl'JllJ«lJ~'ij~1::Vl11-:! 1ifl1Yl£Jlf'lla''1i 

nu11'lJ'ijlinlJ 

( 4) L ~fl,f1 £J 'l l1L;)nf;'m~fln1ir1ivm1-:11ri£J1f'l1«'1i 
(5) L ~fl,f1£J 'l l1'1lm7£J'ijf;'nn11LLniftlJV11 

;r 1 fl ci1-:i 1' '1tJtl1::a--:1fi1'!lfl -:in11 L7£J'ij1 ri £Jlf'lla''1i 

< 1) L ~flci-:iLmll'l l1'1lm7£J'ijflfl11lJ«1lJ11ri 'l 'ijn11~~«lJ~;j,1'ij 
(2) L ~fl«'llt1«"11'ijL l1L;)nflfl11lJ«1lJ11ri'l 'ijn11V11ifl~'1YiC'll'1 

unYi'lfl-:i~nnn11ri'1C'lfl'I 

(3) L ~fltl~n~-:i't1n~:: 'l l1LLriL~n L 'ijn11a-f1n-:1,1L ~Yl1flci1-:1~1£J "] 

< 4) L ~m ~lJ~'ijfl11lJ«1lJ11ri'!lfl-:1L;)n 'l 'ijn11tl~u;j-:i1'ijtifl 
"-;i1,,,tj-:i £J1n'l 'llJn'ij 

(5) L ~flci-:iLmlJ 'l l1L~nljfl11lJ«'ij 1,ti,::;in~1ti-:in11f1'ijfl 11'!lfl'I 

'lln1ntJ1f'l1«'1iriL~£J1nunTlL~1L VllJ'L 'ijf'l'11n~ti 19 

L 'ijif,,,J'ij'llnn11;ln~1 't ~1'!l1;Pl1ri£J1LiJw'i:i~~rn~~nti""'ijlJ'.~'ijL, L 'ijfl'lllJL1.'1n~1-:i . 

1:;V111-:i fl_'lllJ~'l~UJ1£Jrf 1,tl nu "1'1tJU1::«-:i~L ~~Yiti;jn11lJ" (behavioral objectives) 

1 !Jl~tl1:;t;HfiL ~'IYiti;jn1ilJL il'4a-:if..i:111n~(~nn 'l l1~fl~j.,~'ij'Liflci1-:ii'1L ''ij ijLL 'ij 'lYll'lfi,::L tl'ij 

1tlti11lJil'11in11 '.L~::tl1::·L~~d1~wri~1«'ij'l, L,rLLri- Yiti~n-ni.J'!lfl-:i~;)~fiL tl~rJ'ijLL tlC'l-:i . ~-:i"c 
~1 lJ 11ri1J111,«flt1L'1 Yiti;jn11lJL V1ci1ii'ijL'1LLri f111lJ;)" fl'lllJc°an LLC'l::n11n1::'Yi1 - :A-:i 

-un;'11Yl [JlL ,z'ij 11 L~fl;'1 L ,'!Jfl'IL;)mtl~[J'ijLLUC'l'I fl'lllJ;)'1 fl'lllJc°an LLC'l::n11n1::'Yi1cifllJ 

ti I') LL~nLL!Jl mh-:i L tl•nm;)lJ n11 L tla [J'ijLL UC'l'I riL nti('ijiifl 11L tl'ijnl1L 7 [J'ijf 'Jlfl 'I L~n fl ci1-:1L1n'1llJ 

.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • • • • • • • ti ••• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • • <II ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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i1~nn,11f1n~1~nL iJ~~1~ 1~1il~EJ r.i~ rf \l1 ~~ \lf11l d-JL ~m~ r.i 1nu1'~tltl1:;t'l'\lf1L ~"~ti~n111J 
ii'EJ 11Pi'LLcl'\liJEJ\ln~d-J~nn11f1m~1L 'Vlt:hd Lm \l 11ti'1ri1 qt'l'tJ~LJriiim~tJ\l l!Pltl tl1:;t'l'\ltiL ~"~ti~n111J 
inrn n~ 1DLL~1 f11 citJIJ,:; LIP11 r.Jd-Jn11 ril'Vl~rl'Vl1 tJ1:;1ntlLL uuci 1\l 'Vl~l (prespecify) ilt:h'lL~n 

'Vl1mtiil!P1tif1f1~1\Pi' ~\l,:;i1~n~ru:;LiJ~n11,juiJ\lf1u~nnn11 n11tl~n~\l Cindoctrination) 

~iiti 11L ;J~,:r,, m~1f1~iiti\liiu 1~n11L1 r.i~f ~ 1n~nn11f1m~n~ flriiim ~ti\l~ti~n111Jti ci1\l 
" ' Q..I ... CV d Qd 4 .:::ill Q ... .... 

1~LL j \l~ ~~:;~ r.Jl r.JliJ'VllL 'VllPJ ~~iJl~Ut'll\l~ 1n~nn11f'1n'fll'Ylr.J\P1tltJ'Yltl'l;~n11L jr.J~1LLUUn1:;~~ 

11Pi'!P1tiU (stimulus - response) LLt'l:;i1f111d-JlPitJ\ln11tJci1\li~LL1 \l~,:;n1;'f!ritii;~~\lnci111 ~ 
'Vlim 1tl~1nt'l'ti1iJ~n11fini;1 L ~11:;~n~ti~m11JL V1ci1~~f'lrit11~ 11 1ilt'l'11J11ti,:;1P111~t'l'tiu 
1 ~L ~\ltl16Jlllif1116J~\l L ,,1 \liltJ\lf11~Yhn11t'l'ti~1\Pi' n11.y;rILLfl\l~lit:11lPiLLV\liltJ\l~nn11Fini;1 
iJlLt'l'~tl nL ~tly;,:; L ~qci1~1\Pi''Yl11UL~r.J1rlUf11ld-J;)f!L ~~'Vl1tJ'Yltl'l;~f\l\l °1 L~V1rlUn11fini;1.y; 
ril~\l~\PiJ~l L ~cDLLUUfll\l "1 n~ LLt'l:;Lri1,:;Lt'l'~mL ~:;1111Plt)D1::t'l'\lf1L~\l~ti~n116J~~~:;rh 
'Vl~ly;L iJ~ " ~,.~.. 'Vl1EJ '\f)~tl\l~" L~V1rlUf)ru~ni;ru:;~ti~n116Jiltl\lL~n~Ltl~v~Ltl111r.i)1~\j 
y;i1n11L1v~fLnfl~~1J1nn11,::Lil~~1ri1'Vl~fl~tl~m11JiitJ\lL~n 1rivti1"1viiu1~n11t'l'ti~Lil~ 
~tJnt'll\lL rh~~ L ~11:;u::~~1~n11L1v~n11t'l'EJ~1riv1f'11t'f1P11L 11;\liitJ11 "n11t'fti~Trivflm.1~n 
iltJ\l 11Plt)D1::t'l'\l t1" ;\lL iJ~~\l;lL iJ~LLt'l::1ilt'l'liJ11tl,:; LWnf1111Jtl1Jti'YlTii~~ii tl\l L~nnrn -d'tivil 

1il'1~\lvi~1r.itJtin,1nn~'LIP1 
L 1ltll, ,:; vn(J] 1tici1\ln11~\l l1P1t)tl1::t'l'\lt1L ~"~ti~nn)J 1 ~11v1 il'ly;,:; t'ftJ~ LIPi' tJ ci1\l 

nf 1\l "1 11 : '\ ~tJL ~L~niif1116Jt'l'liJ11tl 1 ~nl1~lf111'4Lil hL ~\l1'YlVlf'1lt'f!P11LtlL if 
n'tJt'l'ti1~n11ru1 viil -i 11'1' 

LL~::m,,:; vn(J] 1t:1ci1\ln11~\l llPlt)1.h::t'f\lt1L ~"~ti~nn" 1 ~'tJm1v~ ~t'ftirif'l~ti\ln'tJ 
L-d't:1vi11 ~11v1il'1~\lnci111'1 : L ~tJL ~t'fl)Jl1ti~11~n11,J1\l -i l11n11Lwnt'f11Lf'liitici1\l 

'tJ1 q''Yl ~1,r 
vi1n,:;nci11 lriv~1LDLLtf1 f111"*vi"1 v~1\l -i y;L~v1n'tJn11t'ft:1~ 1riv1f'11t'fi;i1 

if ~ti1,,:; l'1'1LL1.J~\l L ~-t'ftJ'1'1tf tJ\lrl'tJ~tl;j nn)JiJtJ\lL~n-n' ,:; L 1.J~· v~ 11.J't~t:1 cl l\l "1n"1 v LL~ 
'tJl\lf'lf \ln'J,:;L,Jt'f)JL VI') ~,:;~vl r.Jl)JtJ~'tJlm~ v 1nrn ~ t:1\l'11itv)JLL~::L Wl ~f'l;jiJ tl\l L~rn ~11:; 
n11~·,::'Yl'1t'ftJ'tJV11t:1'1~Vll L ~L ~\lD1il'~l~~LiJ~a\ly;.,;l L'1v1n 

31111 
.,, ................ . 

• ~ • l e • • • • • • • • • • • • • • • • • • • • • ........................... 
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L 11 v1,,:: t•q tJn11iiTv1~'1f'11ll.J~.\I vnn rma:: 1'1t)D7::«-11f'i'!lfl" n11«v ~ 1 ri ri1f'11«'1i 

~.\11ll'Wti 1 .1 

ifltJl.\l~Cfl.Jf'117L ~fl L ~s:Jn17Cffl~ 
1,11riri1f'11«'111~'!lu1~n11An~1 

~ll.JlLCf~flL 

\ v 
f'111l.J~-11~l.J1ri'l~n11«fl~1,1 

"" . 1Ylrllf'11Cf'17 

t'1rin11lf'1L L tJa-11 LLa:: 

fliil~~" 
.. .. 

Lafln«nL 'W 
\ v 

1''1t)1.J1::«-11f'11 ~11ri1'1~~«nLJ'11 . 
n1~~" 

t"rin11La 
.r 
L~fl~lLLa 

\ I 

1'1t)D7::Cf-llf'11 ~LL,ja::uriL1ri~ 
' A Q .,, • 

'!lfl-1111ri1,1ri~anLJ'11n1~~" 

·····-··-··1r~~11~~~~11~1111111111111
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1h::L~~d1~~~,::nci11 "l ~'1fl ~l11 r.iu'Yl-d' "l,;'LLnf'111ii~ii~~tl1::w:h-Jf'111ii~-J "l, ,1-J 

11fl-Jf'1cciL'{fl~ L-d'm.nL'{11::d1~~1lfl-J1J'YlL1r.J~LLt'l::1in11L'{fl~'11-J i'j ~,::it1ii1 'l i'L ~fl 'l ~111J1~ 
n11L1 r.i~nl1L'{fl~'11L ~~L Ufl ci1-JL'{lJ1_J1ruLL 1J1J~q''1 L'{lJij;j11"1c qL'{fl~,::'Yl111Jti-Jf'11llJ~-J 'VllJl r.J 

11fl-J11r.J1 in~,:: L'{fl~L iJ~fl cil-J ;'i LL~ 1nl'l llJ LL'1 u~ 'Vlli~ ~~ Jl ~ ~"1,,:: i fl-J L~;ru cifl ii,:: L~LL n 

. "11 llJ~ -JL ,,1·-J ~ ,:: ~h L ~~nl1L'{fl~ t,, mr~ L, 11-rf-JL '1 fl'Vllt°{l1:: LLt'l::~rnnTlL'{fl ~L 'Vici l'liin:: 

ifl-JL'{fl'1"1~fl-Jrl1Jf'1'nlJ~-J'VllJlr.Jfi~~n1V1~'1L1,r 1 r.J tll'Vlln11"1l err{ fl~ 111'1"11llJ1fl1Jf'1fl1JLLt'l:: 

t-i :: L t-i r.i L ~ L ~ fl -J ;r -J n ci 11 ci fl ii , :: Yi l L VI" "111 ii L'{ ii 1' 1 cl LL u u 11 fl -J 11 u 1 ~ n 11 L 1 r.i ~ n 11 ~fl ~ 
1'Yl r.Jlf'!lt°{l'li ~ '1L ~ r.J~L u,1n1ULL1J1J~ U111tl~l L itfl-J,1n11 LlJl'l1-Jrl1Jf'11llJ~ -J'VllJl r.iYi~~ 
n1V1~,, "l 1LLt-i::ff-J,::1J-JLn,,~mar.i'1fl "1in;y.i " LL "r1-Jl'l~~n~1r.i 

t11V11n11"1c;jf'111ii~-JL,,1-J~,::~fl~1'Ylr.i1f'!1~l'liii1nn11,::it1if1Lri,,1-J'Yl l-J 
1'Ylr.Jlf'!l~l'lilJlL~~fl 'l ~LLnL~nLL~1 11u1~n11L1r.i~n11~fl~ 1ifl1'Ylr.Jlf'!l~l'li,::iv-JL -ir~ti-J "1Tii 

n11L'{fl~" ~,::it1ii1 Li' LiJ~~r.ivii1un~t~wrh"lu11 'l ~n11~v~1'Ylr.Jlf'!l~IP1i,i~flc cr~flw~::; 
i fl-Jri1"111iiL i1"l,nrn~mamifl~111if11'Yl r.i1f'!1~1P1iL iJ~f'!1~1P1i~ L~ r.i1nu11u 1~n11~u~1 "U 

L'{fl1JL'{1~ L ~L ~fl-J~L~r.i1nuL'{1111::'Yl1-Jn1 r.i111Y-111fl-J fon im -n,,1-J rf-JV1t-i1r.i citrn~::"l~iiTo;i1n 
nl1'Yl'1t'lfl-J LLt'l::'Wf fllJ~,::;it1 L u~fl-Jf'11lilf f'11llJL i11, L~lJlfl L u~n L Y-111::;u::;,f "UL~n,:::ifl -J;j 
f'111iid1~nfl ~LL'{iJfl11 11u 1~n11'1~'W1J'Yltl~~ 'V!l.l i'j LLt-i::n11'Yl'1t'lfl-Ju~iJ~n11 L "UL ;-J 

1'Ylr.Jlf'!l~IPliit~cifllJL iJ~111J1"Un11'1m 'itfl-J~;'.jf11llJ~lJ~"Unn"UV~IPlt'lfll'IL 1t'll ~-Jfi~~LL~l'l-JL 1L 'U 
' 

lll'Wfi 1 . 2 

.................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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thL:u1:JLn~;fu ? 
U'i1flt)fl1'iWflLn~;fu L----....... ~ULflfl;fUL~tJVl:JL'i ? 

1~an 1fl'an1'i K :JLfl~ 1flan lflllfll 'ifll~fl~ LU 

.... ., 
lJfl11lJ~():Jfl1'i 

,j'a:y~nfi:u;fu 

1HlL~U4l1LUU fll'i ~1'i1;J Lfl~fl11 lJ~1'Uflfl;J~9}tl:J 
L----.... 

1fllltJ1flllfl1'iff'Uff1U M1fl1tJiU1ll 

LU~uuu tln.:J tttil '\JLLn~ 
Lff 11L~lJfl1tl i'U 1 ti 

I' I 4 

'\JU 1U fl1 'iM1'\JtJ :un~rn LU tl .:J 
1-----~ .. 

~nnfl 1tl 
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' ' 
Lijv~,11nn•nn111-wfi 1. 2 qci1"Hu1.:ir\1"Hm,,::ij'11l)JL~v.L,JL'fvfl'1~V·nnn~n 

L -w11::L il"HL~v.:iri~::L '\tv...,.;{n "tut "H~1v.tr"H'11'1LL~::n11rifl~v.:iriL~£.J 1nu«1111::a.:1LL 1fl~EJ)J)J1nn11 
LL~"H111-w~\lnci11*,:;;im~rn~v.:in11iJ~iJ'~'Yl1\11ri £.Jll'llL'f(J]iL u"HiJ1::L;1"Hd1t1~ LL~:: 1 v.u1.:1'1~\I 
\ll"H~n~~ n11'Yll'1~V\l 'l-11vn11iJ~iJ~n111~ ~ L11,::~v\l~,11ru1L'l-1~~~~v. ~ )Jl 

iJ1::nvuinnn11,:;~,11ru1'111).Jti1f'l'~'llv.:in•m111)JL'l-1ci1if"Htflm~-w1:: 
L "Hn11n~v.n1v.:1L~vnt'f1111 £.J1if1'1-11vum1 £.JV. fi,:: 1 ~t'fV'1'1~V\lntJ1(J](JD1::«.:ifiif v. 

,::~V\lLUV.'lltJ1"Hn11riti1f'l'~ (J]~EJl'1,v.n11L~Vn'l-111fin11«v"H'11.:i ~ ~\l'L ~v,jv.:in111 ~ 
'lltJ 1 "Hn11L1£J"Hn11~vv.1ir11'Yl £J1f'!1L'f (J]iL tlv.a.:ifi;j'lruf'i1LL~::;j,, 11)J'l-1)Jl £.JV ci1.:i ~.:i~nl'i 1£.J ~.:i-d 
L llv.L -w11::L ..,~ 11ti'1'l-11n'11~ti\ln11,::iJ~nCJ.:i 1 ~L~n "'l~;jtvn1t'f~\IL'f)J'11l)Jfil'1 Cff1.:1'111).J~'IJ. L, 
LL~::~n.i "H1n111finl1'\-11L ..,~ ~~ f11, :;~v \I ~1Lma\lfi;j,, 11)J,r'IJ.'1\l L 'IJ.~ 1'lltl\I lJ'IJ.Ltl\I L ifv. 

Lt1'11f11 \l 'llti\ln11Mm~1 1'Yl £.Jlf'!l~(Jd LL 'IJ.1f'11 1 ).Jfi~LL~::f1V"HL ,in "HL ~\l1'Yl£.Jlf'!l(J]i)Jlt'fV"H'l-11ti 

LL "H::~ l L -JLLnL~n)J1nn11fi,::~1im .;;,,1\1~1\l ~ ~.:i"'l,Jf'iv£J,::;jf'11 1 )J&)J~v.fi~tinv.)J1t'fvv.1 oJ 
L~m ~vr\ti\1;1 L ifv. 1 v.m& rif'11~ti\ln11,::~m1£J1if1'llti\l1'Yl£Jll'll~(J]itJ11~~\lL "H .;{"Hjl'IJ.'Yll\l 

n11 illh'r:!1 f'11~::fi'ti\lLL£Jn1ir11ri£J11'1lt'fflim1rnll"H ~1'll1-W~mt Lf'1ij LL~::~11ri£J1 'l-11vt11,:; 

~1 1.JL ~ti 1 -J)JV\lL ~v.L ll"HL ~£J\lL~V\lL~£J1nv1~~::nci 1 1"'l~11Lil"H "f'1VV.L "]'D'llv.:i-w~\l\l 1 v." LLIPl 
' 

1 i-m1& rifl1q~v"Hfi'v\ln11~:: 1 -JL~nt'f"HL ~ L "Hfl11ii&ii~"Hfi1::'1-11 1\liir1iri£J1f'!1~(J]inua.:i LL 11'1~V)J 
~u 1 "Hn11L1 m-m11~v"H~::fi'ti\lL 'lt"Hti\ln11u~iJ~n11~1\l ~ riu11n~v~1 "H&\lFiiiriL~nv1rf £Jv~ 
~ 1 m '\-1\Pl ~\lnci 1 1 L 11~::-wu111'\Plriu1::~\ltlfi~~ril'l-1"H~~"Hl.Jl,f "H ~:;~:;'Yiv"H 1 ~lJV\lL ~'IJ.ti\lL UV'\-11 

' ' 
~11::riL~nfl11fbL~::1Tinl1M"H~l\l ~ rifl1~::flV\l~llJl 1 i LL~::iiti llLU'IJ.Lf'1~V\l~~1ri--a1Ltl'IJ. 
El ci1\l ..,~m~ £.J\l "'lil"'l\91 

L 1lEll~~:;~~11ru lf'11liJ&iJ~"HTILL~::~~Lfl "HL~El\1111~1\l ~ finci1 'Jill~\lLL~~~L\9111 

~ .., A d' I " 

n11L 1 £J"H1Ln~'llmLm~n 

n11 L1 £.J"HfL 'l-1ci1it"H~:: ijf1ru~n'r:!ru:: L "HL ~\l &iitiriTii~~fiL ~n 
,::"tl911u bl'1£Jmrf £Jn~m1ii!P\1 \l ~ riFi1Lil"Hq~ ~~"H . 

:;:11111111111111111111111111·1~----.-..... -.-.-.-.-. h:~-.. ···~ --=·=·=·=·=·=·=·=·=· 
l ··=·:·:·:·:·:·:·:·:·: 14 ~ •••••••••• 
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tntJ°\. Ufl,nl'll!L "11cil~U 11j::,j'fJ~5jL iffl'11L'fl1::fiL'1Wn'l'1 

~~,::ifl~nflitlt tJ,;' 1 r.Jf'111i1fLLt'l::f"l'lll!L i11,rii1'*i;ri1.,;«~L'fl!L i1L1 

f"ll,::,j'fl~Lilu~~itfl~1u 1r.i1 ui1lJ1un11L1r.iuf(l'I r.in11 

L~'1m YJuL if'1'11L'fl1::LLt'l::L'f11'111nn11L'f'1Uri,::ih r.J 1 ~ 
L;)n 't,;'L 1 r.iu1i,,11rit'{'1 LLt'l:: ,:: ,j '1~ L'f '11'1f"l~N rllJ '){JltJU1:: L'f ~ ,,, ~i11nri t'{l'I~ 1 r.J 

1.5 t.h:ftllitll'Wl\.liHfll 

L~flVi,11nn 1'1r.iti1ifr.i'1~nm1nf'l1L'f{Jli L 11,::~lJ11itiL'flufi~,;'nci1111'i1~lJU ~u 
,:: fi1tllJf"lt'!lllJ'YllJl'Yliltl~f"llL -r'rf ~'1ll'1 LL'1 q~ l'-lLLl'lt'l::rh Utll,,:: )jf"l 11 l!L i11, 1 u1.h ::L;) u ~ 
LL'ln,h~nu LLt'l:: ,::ijt:-Jt'lril 1 ~111~~,~ iltl~f"l 1lll L il'-lf"lliltl~ LLl'lt'l:: 1.Jf"lf"lt'l ~fl LLt:-Jn LL{Jln!Jh~nufin fi1 !'.J 

S~rif"l&,::,j'1~1::Snti ~L«ll'1~u't,;'m1 ')n4«ll1J;jiitJ~f"ll~~,::5jf"l 1lll,f~ 1,,1 ~ri,::ih r.J l ~L~n L~;'.j 
n11L1r.iuf 1'1m~~1::'1 ci1~fl~;)tm11;ini;1 i'Ylr.i1f'11L'f{Jli ~~ L iluL ~ti~riL 11n1~~-w,11ru lnufl ~ 
LLt'l::t11,::1::tJ'11flii ri1r.Jf"l1lll'1tlfl 't tJ"l ~"ti~ L ~ufl ci1~i~L ,u f"ll qL'ftl u ,::,j v~,f ~ 1,.yi,:: L~ vn 

L if'1'11«11::L ~fl,::;,,r;,nni1'11~ ~ t,,m~vn 1 i1nn11L'fvu1~L'ffl'1f"l~v~nlJL'f111~1l'lr.ici1u11ii 
ilfl~L;)n L ~milfl 1flnl«'11'1'1lil''1~'Yll~fi,::L iJu '\i..JL,;'.yiL~m "11ci1~u ,::Ll'l1ini;1"111m1r.iu jl uR~ 
ri f"l1¥f~ 1,«'1u tJ1::L~~1fiti)rii.b,::,jv~Vi·n1ru1L ilun1ruViLf'li;riq~1u,::,j'fl~ri1f"l 11i1L i11, 

1 ~'Ylfl~ LL rilf ufl~¥11 ~im -n,,1 ~ri11 n11«'1U riL 11iifl11L ilu iJlJ 1un11ri5jtJ1::&'YlTii111~'11v,:: 
unqt:-Jt'ld1L1,lfu,::i'1~Lit'Ui!lJ1Un11riL'ffl'1f"l~fl~nlJn11L1r.iufriL~n,::,j'fl~L1r.JUl~lJ11t'i{JlliJ 
L t11"11l!lr.J ~~nl1L1r.iufL "t1cil~U'1111l11l::LlJL~r.J 1~UnlJn11n1::ri1ii fl~L~n'11flifl L-n,,1~riL~n 
L'11'1Jti'tri L ~11::~lf u;~L ili4L ~fl~rif'11,::i ti~ijtJtU1i1uv ~!'lt'lfll'IL 1t'l111 f"l 11 i1tJ111tiu1 

fl cil~ LL'l ~n~lLL~::5j')rufll'1'1f"l 1llJ,f~ l 11l,7 ~fi,::«fl'-l ~U ;~ L iJU')t\4~lJ~flcil~ LL rl,1 ~ii fl~ iifl~~f"l~ 
t11"111n11f"llf"l'-l L'1 Ll.l«1iJ11ti,:: LL tJ1 '11vt11r.J'Ylfl1'1f'11llJ,f~1,,1~ri,jv~n11t•wu1 ~L ilun 11n1:: ri1 

~5jtJ1::&'Yli111~ 1'1r.i'11;\r.in11;ffl&u1,~L '1lJ1::«lJ L ~fl~,::'Yi11 iL~n L'1L1r.iuf,ulJnq~t'lLi1L !;, LL~1 
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f11f1~ ~~citiii,:;L~h.h:; t'fU~C'lLilL !h 'l ~ iir1~~f11lilLU~f11ilti'1!'1~L,rLC'l£J LLC'l:;R.:iL "1cil'dcitiii,:; 

1ilL 11~~C'lfi'1m.Jf1f1C'l 'lm.Jf1f1C'l"1i'.t.:ivnrll. 1 r.i 

r/1.1 m "1f'l ~C'l~.:i~nci11ii1 citiii,:;L~'1L .;;~ "t,r -;h n11~f11f1~ L1'1f1~"1~.:i,:;L u~f1Jri;j 
1.h:; ~'Yl fi 111~"tr11.~ ~citiii,:;Lil~u~if ~1,,"t,, £J ~f11 f1~ ~~;jf111ii~ ti.:in11 L -W £J.:i LL'1,:; 'l ,.;L;)n "t,r 

L1 r.J~fL rh~~ LL'1, :;~ti\! tllM£Jf11lilt'flill1t1ilti'1f11~':;.~ti'1~ 1'1a~ L ,ticil'1 L "1iJl:;t'fiJ~,:; ~lL ~ ~ 
n11'11.:i -i ~.:1111£J 'l ~Lm:;111£J~tin,.;'ti.:1L1r.i~ 'l ,.;'t'ftil'lf1trti.:inun11n1:;ri1~titi11Lu~ iir1;-~~~Ll'1 
~ n r/1.1 £J LLC'l:;n11n1:;ri1iiti'1f11~.:incl11,:;~ti\I LU ~t'flL "1'! L ,.;'L;) nijn11L 1r.JWftici1'1 LL r) ,7 '1 

L ~11:;'":;{~1111n, ~.:i-..,ii l'l~.:i u1.:i~,:; ~~l'1f11i'Yl£J1f'11t'f!'li ;.:i;1L 11~ ,:;~ti.:i ;jn11~ntiu1ii LLC'l:; 

u~n~ \IL ,.;f11 L m::h{~'f ;'nn11~1'1a~ 'l ,-Yi ,:;,h r.i'l ,.;'L;1nLl'1°'L 1 £J~'f tici1.:iiju1:;a'Ylfi !ll~LLC'l:;il 
n11 ~n-;,l'l 'l ,.;'j;'rn 'Ylf1-nf1n11t'fti~ti ci1.:in-3'1.:iii11.:ivn'11 r.i n11~,:;~~!'lf11i'Yl£Jlf'llt'f!'11t-..,';j~n4«ii~ 
1 ~L ~'1f11 lilt'flill1t1ti ci1.:iwf tiii~ C'l{~,:;~ti.:i~ntiU1il 'l ,.;';jf111ii'f~.:i'l ~L ~'11'Yl£Jlf'llt'f'11 LLC'l:; 

... .r d I ... A~ ... 

f111ii1~~,1~ 'Yl1.:in11f'!m~nti r.i1.:i LL 'Yl,1.:itinl'11 r.i 

1.6.1 f'lt>ULtistl8Ut>~fllH1ilUilflillt1lfll?r9lf "1ill£Jtl'1i!U1~n11"11tin,n11ii 
'11.:1-i ~Lnl'l~~,1nf111ii;f.:i'l ,,1.:iiiti.:if1c~~ti.:in11,:; 'l ,.;'L;)n L'1~n~1mf111iiv ~L ~.:ii'Yl£J1f'11«l'11 
ti'! r.J;'jf11liJ~'1Ylill£J~~L i.i~ti~ 

1. 6.2 1Jll1Jl ll8Utl~f'l11 lJLihmthltJlfll ll'9lf n.til~·iill'JJ'i'ifltll'W~fiti 11L U~ . 

iir1~~.t~Ll.:i{~ ~tin~nnf111ii~.:i'l ,,1.:iiiti.:ifq-Yi -\:;~1L ~~n\1~nMtl'1 £J;jf1 11).J~ ~"1).J1£J-Yi 
LL i.i~tl*Ltr1n11Cfti'"i'Ylr.Jlf'llt'fl'1iff.:i ,::~ti'1L \t~ 'l ~~~£JWfJnf1~Sjf111iljf111).JL i11, 'l ~L ~'1l'Yl £Jlf'llt'fl'11 

(scientific literacy) tl'1m Ul'1 Ttinlt'fL ~u1::ir1n1iiti.:iir1;iL'1~n~1 'l ~iir1i'Yl r.Jlf'llt'fl'11Ltn 

Cliberal science) . tici1.:in1'1.:iii11.:i LLC'l:;~£Jl£Jl)JL~~L~'YJnfl~f;'nifin11i.i'fl11iii1l'l f;'nifi 
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"n11ri1'11'1J. LLt'l:f;'nn11LLniftl)~nflci1'1~n1riFJ1t'11L'f'1i 

1.6.3 L'H~Ntrff9ia.:Jijfll'iL1UUfll'iUilU1~1i'rllllf11U~flfu L~fl~fl'1n 11 
i. lf~L1FJ'IJ.'Ylnm~L'1°'l-lfl'1L l1'1J.~OUil~fl'11,11'YIFJlt'llL'f'1i'l 'IJ.L ~'1n11;1n-~1Vllf'11li!f LLt'l:L ~fl 'l lf 

f;'m . .h: LFJ'\t fl,: 11'1 Lti ,,;t 'IJ.LLfh'1n111 ri FJlt'llL'f'1iLfl'1 ., 1ii~'1 li'1 f'1iifl,: L'1°'11J~ n,r 1 !'.J 

1.6.4 fl11lJ~.:J'HlJ1U Cairns) ~fl'1n11L'tfl'IJ.1,11'YIFJ11'11L'f(Jli ,:LiJ'IJ.Lf'1~fl '1 
rhVl'IJ.'1LL 'IJ. 1 'l lfLLri11FJ1,1'11'1 ri r\,:Pifl'1,jlL il'IJ.n11'l lfL'ffl'1f'1~fl'1rl1JVl~nrJ'(Jl1 LLt'l:,: LiJ'IJ.R'1rl 

11J1fl'11lnl1L'tfl'IJ.~fl'1f'1c1'YIFJlt'llL'f'1i~'IJ.LiJ'IJ.1,l~~i~'1 
1.6.5 i~qt.h~U.:Jfl (objectives) ~fl'1n11L'tfl'IJ.1,11"r1!'.Jlf'11L'f(Jli ,:ri1vi-J1rl 

L iJ'IJ.Lf'1~ fl.,')~ 'IJ.11FJt'l:L~ FJl'1~fl'111FJ1,1vi1fl1J'YIL1 FJ'IJ.ri L~n,:~fl'1Mn'~lLLt'l: tir~ :Iii f) .,') ~f)'IJ. 'l ri' 
L'ttl'1titrtJ'1nrnL~·mn11ti~,r,;1vi'IJ.l'1L i111°Ll'1FJ?J1if FJl'111ii*viii1m iJ'IJ. vi~n L 'IJ.n11~, 11ru 1 

1.6.6 iJfll'iUilU Vll-JlFJtl'1~1J1'1J.n11til!'.J'Yltl1'1t11li!f fi1 1ll.JL i1 L ,rif'1 1~'1 L ,,:; L ri' 
L ;1n1'1Lti1'1n11L1FJ'IJ.1°Ll'1m~?Jm -fJ'IJ.L if?Jvi1L't11: '1t'lfll'1,'IJ.1finT~ti1FJ'Ylfl l'1 IP11'1 ri rl t'l'fl 1'1 f1~fl'1n1J 
f'111ii*viii1 FJti~'1°'n1vi'IJ.l'1L i1 'L -r tJ'it'1n11t1l"fl'IJ. i,1 iriFJ1mt1l"~d~'IJ.ci fl~,::~ fl .,') fllff !'.Jn T~tJ ~ u~ 
n11 L 'IJ.L i'11rw1t'11t1f(Jlirll'lm li?J '1rl'IJ.fl ~(Jlt'l?J 1'1L 1t'l1 

1.6. 7 fltlUL'titl,,il.:Jflli'rllllflliY~cf Vl~lFJii'1ljf1f1t'lri5jf11 1 ~ ~'1 L,,~ '1ril'itl\l 

n11,: 'l lfL~n 'L,rL 1 FJ'IJ. ·rt 'IJ.L ~ '1 i'YI FJlf'll t1l"'1i LLt'l: L iJ 'IJ.fll1L 1 !'.J'IJ. fr; L ~ n,:; Yi.,') ~~t]'Yl n ~rn L1'1i 1'1 rJ 

~1J1'1J.n11'11'1ri rif'11LiJ'IJ.~;l'1if 'IJ.LLt'l:,:~fl'1L iJ'IJ.~1J1'1J.fll1ritJ1:nmJ ,r 1 !'.J f)1 1~f f) 1 l ~b i 1 h 
L 'IJ.L i'11'YIFJlt'llt1f(Jlirlii'ti;£1L,r«'1t1l"l-JL i1 Li 1'111'YIFJlf'1lt1f(Jli,:;~f)'1L D'IJ.~ l'i lb 'l'.i'IJ.fll j L ~ f) fl Vl l 

1nn11L'tfl'IJ.riL Vll-ll::t1l"iiri~l'1 L ~fl 'l ri'L1iflLl'1~ni;1 L 'IJ.L ifflVllt1l"l1:ri~rnmufii 1 LLt'l: ,:;~f).,'J ~f) l'1 f'l~t:l'1 • • 
n1J1'1tp.h: L'f'1ti1 lf ii1 nriL1l'1~n,r1 FJ 

1.6.8 flli'rlt11f11 u~f flijtl'i:: ft'rlitl1'Wlf u;i::9i'il.:JLtlu~fliif111 lJtl'i1Hnn 

nv1.:Ju 'i.:Jflti1 Lrn~f fltutll~ilfl11lJi.:J lH~ .:Jfl;i~ uauL~fl l lf Lil"fll'iL~uui 1'1uiili"-:i 

tl'i~ ft'rliflTW (effectiveness) ua:aJ'i:: it'rliNa (efficiency) 

L 'IJ.1J"r1'1fl'Lll-a::'t,r5jn11~,11ru1£1'1L~fl'11111'11'1 ri ri,::LA!'.J 1it:1'1 n1J'1t'lu i1t:1 '1 

n11L iJ'IJ.ti11ri FJlf'1lt1f(Jli't lf ii1nif 'IJ.~n 
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0 ., 

1. 7 fllfll 1J'YlltltJYI 

1. 7 .1 r\1~ijf'l11).J;1'1L~~11 n11t'ff1~1ir11'Y1tJlf'!lt'f'1iijf'l11).JLL'1n'11~L1J~nnn11 

t'l'fl~1ir1a~ 61 f!ci1~"L1!11~ 
1. 7. 2 ,~,, ~LVl'j~t·uv:lf!t'fi{Ut'l''\l~11n11,;1L it~;1'1~f!~nl1LU~f'l1LU~1ir1;Yii~cy~ 
1. 7. 3 ,~flTIUltJti~f'l'll)Jdliftl)LLt'l:;f'l'll)Jtl'm~'~~1::Vl11~f'l11).J*Vl)JltJ L-d°f!Vll 

t'l'11:: LLt-i::1Tiin11t'ff!~ 1~~u1~n11L1tJ~n11t'l'f!~1ir11'Y1 tJlf'!lt'f'1i 

1 . 7 . 4 'Yi1L)J;~l'ifl~u11i1ir11'Y1tJlf'!lt'fm11l ~vitrncy'11 ,~flTIUltJYif fl)J~~t:r1~ 
L'Vll"J~t'lD1::nflU • 

1. 7 .5 rh~ijf'l11iiLilL1iJL'UL~fl.,,f'l1liJft111).JLi1h1~L~~1'Y1tJlf'!lt'f'1i (scientific 

literacy) mi::1'Y1tJlf'!lt'l''1iLITT (Liberal Science) f!cil~L1Ul~,~flTIUltJ 
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I 
.c:il 

tJVIVI 2 

b ~ti1Pi'ti-:in111 oJ~ci1m i11 '"ln-:11511iJir1~~bb ri'"l1,•'llti-:i1ir1i°r1ti1M1~l'11 1'nJ~-:iiti . 
tlPi'bbrj-:i ~~n'"l:;'ti11°ftbn~FI11m i11 '"l tJ~ lj11v~:;b~ v~\Pl1\J 61 ~\Pl ti-:in11,::b it'u 1 'l-'iqci1uiJti-:1 

b ~u tF11-:1~f1-:1bb~:;F!11mb1P1n\Pl1-:i'!lti-:11ir11°r1tilf'll~\Pl1Yi~~b 'Vlijtiu~1'll1iir1~u 61 utirn 'V!itti'Lil 

'"l1nti-:if'i1.l1:;nm.J ~,:;ihv 1'l-'iqci1u'ti1F111iJb i11~1u1'Y1ti1m~1P11bLcl'1 tf-:iljiJ1::L~u~~1f'1qJ 
bb~~~lb uuti ci1-:1V1~rn~ v-:i1,J1~1.imnniJ1tJ b ifu 1liin11°r11-:11°r1ti1m~l'11 ti11iJi-1liln1Jtit1\il 

'Vl1ti r\1'\'.tv iJ bb~:; 1.l~ift!Jl°r11-:J 1°r1 v1m ~IP11 1lt!~ ::L~ vm 'Vlci1rt',::i\'1tJ1 oJ~-:iti1 \trn1 vu 

itnr1m~n bbt'1:: ~~u 1,~ 11 u1\Pfr1m~lbfll tf11-:l 'lltl-:l 151diJ'lfl~,rn-:i1rw1f'!1~\Pl1 ti ,:;,j'ti-:ili1 

n11f'"1uFii11 u11v~:;b~ tilil\Plti111 b ~ti10fo-:1n111 °ft'!l1J1un11b1tiun11~tiu1,funt-i\Plll.JL i11"11JltJ~ 
• 

n1V1u~1 i 
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L~flq~1~Ll'l~m~nnr.i~~LVr.Jl'l~fl~U'Yl~ 2 LLcf 1 cimJ,~t'fnn1tif!~u1r.i'L~11 
1 . 1'1f11'Ylr.i1mL'fl'liijfl11iiviii1r.if!ci1~'L 1tl1~ 

2. 1fl1~L'ff1~~fl~1'1f11'Ylr.Jll'!lt'l''1iLiJ~f!ci1~L1 

3. 1'1fl1'Ylr.Jll'!lL'fl'liij1.h~L~~~LLl'ln'11~Li.J,1nt'l'1~11'1f1a~ "1 f!cil~L1Dl~ 
4 . 1 ~n11~,~'Yi1fl11iid!l °h1'1f11'Yltill'!lt'l'f'11~wa~l'i'fl~fl1Mr.Jfl~t1i.J1~nflu~ 

cl1'1~fl~'L 1tl1~ 

s . im ri,,1 ~nun~mm'ri'Yl1~1'Ylr.i11'!1t'l'f'liijfl 11 iitVii~~in~fl ci1~11tl1~ 
6 . n1,~L'f1ii11ti~1f!~t1i.J1~nflu'11~ -i LUfl~u1r.i 1 '\-fL~rn i11, 1~1'1f1 

1'Yl r.i1mt'l'l'lifl ci1~ 11 

7. 1~n11'Yl1~1'Ylr.i11'!1t'l'~1~flfl~L1 

8 . 1~nl1LL "1~u~~lijfl1llJLL'1n'11~Lu•nn111n11LLrlU~'Vllfl ci1-:1L 1Dl-J 

9 . flfl~L "l!U'Yll~1'Ylr.Jll'!lt'l'~iL iJ~f!cil-JL 1 ij,i.JLLU'ULL~~;jf')llit'l'iJU~fl ci1-:1L 1tl1-:i 

1 o . ~u1~n11~ut'l'1~t'l'tJUt'l'1~fiflfl~L 1 ,~l'i'fl-:iu1~nf!u~1r.i'Yin'rl :::fl:::L 1tl1-:i 

11 . ~u1~n11'Yl1-:11'Yltilf'llt'l'~1ijfl11iicl1'1~flci1-:111 LL~ ~i.J1:::ntJu~ 1 r.i~n'rJm::: ~ 
cl1'1~tJ~L 1tl1-:i 

12 . fl11ii"l!1u~-:i 1 ~'Yl1-:11'Ylti11'!1t'l'tJl1;ji.J1::: foif·1.foci1-:i°'l 1tl1-:i 

13 . f')m~n'rlm:::~cl1'1~~tJn11t'l'f1-:i'Yil'!~fl~;jfl~L1tl1-:i 
14 . n11tJ~n~-:i 1 '\-fL~mrn~L l1~f')mti1'Y11-:i 1'Ylr.Jll'!lt'l'f'lifl11,:::'Yi1ti ci1-:111 

1s. u1''1f~1'Yl1~1'Ylr.i1mt'l'f'!1~tifl~11 
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Q/ Q/ -

lt~:>''1tJ~"1t111Jtl 11"lf fl{l YllHHl ~fl111! 
~ ~ 

~ l:J tu lfl fl 
~ 

.I 
U\1'1 2 - - ... .. ft1"Dl~'lVl!IOG1!111'1tnM'lSR1 

(the nature of science) 

... .. 2.1 fl1111't1111tl,,il-31'Y1Ulfflil9''i 

n11fin~1L ~flt)~ 'Vllf11liJ'Vlinr.J11 fl.:if11111'Yl r.Jlfl!lt'41Pl1L il~flci1.:1L 1~~ L 11,::: ~fl .:i 
t'f1ii11ti1P1flufi1ti1ii11 "1'Ylr.Jlf'!lt'41Pli;)flfl:::L 1" L 'VIL~L~r.Jrifl~ · qL ~r.J~;jfl11'-lfil'lL ~wh 

irnfin~1 LLt<i:::1h:::inii-~rh 'LiJ;jf111'-lt'4~1, 1~1ii-1Ufl ci1.:inf1.:iii 11.:1 LL~t11,:::ti1'-l111'Ylr.J1 f'!1t'4i;i i 
f1 fl fl:::L 1~~ f1.:i,:::1~1uf111P1fJUiJ1nii1r.J'Vlt<i1r.JiJ1:::L~~ L ~11::: LL~t<i:::tjf1f1t<iciflii;jf111iif f111ii 

Lihh b Lt<i ::: iJ1 ::: t'4un11clLL1PJmh.Jn~ qL~r.J~;.J11mt'4~fliim~t<i~1.J 61 ~i-h,:::Lil~tJ1:::tr.Jii-lt~fl 
q~1 'U~.J ~ fl1iJ-d' 

2. J. l 'YHJU1'4fl'i11'il'tl1J'il'JS'U'w;J~t1i:l'n1u 1'11 ttfl1111'tt111t1"1n.:Ji'Ylt11fl1 f:l'~f 

1 ii1 
11 

fl1111f ii1"111flfl1nl'.:JLfl~ua::riuflil'il1flfl1nh:: ~flli'Yl1.:J111111'JS1~ uri' 1ij'1L .,r, 
LU u 1:: Lflt11J 'tt~ n i'JS 1 ii fl'u flf 11" 111fl'tt"'fl!1uua:: L'tf 91 Ha ua:: ij '1L .,j 1LU u 1:: Lflt11J 11 

Cmm,'l~'U'U1 1 TID~ .Jl'i iJ1:::~~15 24 93 : 837 1) 

2.1 .2 Good flci11i1 "i'Ylt11fl1'1'~f'tt111ui1.:J1::1J1Jfl1111fiit"111111fl 

ft1lfl 1111Y11.:J i'Ylu1rr1 i:l'~flu l uu 1J1J~ H ~ ;t .:J Jj' fl1l:: 1" uri '1'1 "11i'JS1 L'il l'fl:: L ,Su 

i'Ylt'.Jlflli:l'~f'Yll.:JfllUfll'W i'YIUlflli:l'~f'YIHi1fll'W 'tt~ni'YIUlflli:l'~f'YIHa'.:Jfl11 11 (Good 

1973 :516 -1 7) 

2.1.3 Webster Encyclopedic Dictionary flci11i1~i'Ylt11flli:l'~f;i.:J 

~'i.:JD1JflUJ1U.:Jflf)1'Ji1 science ua::ih1flff'Wfl1ll1llflflUJla::~ui1 SCIENTIA 

~.J 'Vl'J.J l r.Jii.Jflll 'J.J f (knowledge) flll '-lLii1h (understanding, comprehen sion) fll l 'J.Jf~ 
11'U11ilif'UiJlflci1.Ji'.i1::: uu (Web'ster Encyclopedic Dictionary , 197 1 : 751) 
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2.1.4 Renner ua~ Stafford 1.f1111J11lJLL 'U1fl11l.lfl~'\Jfl.:J 

u flirit11f11n'~i"trn1ufi1ufl~t11tn l.l l 11'fl11l.l11l.l1t11\J'fl.:Ji'1r1iriu1f11 n'~f L ,Su 

1.) Albert Einstein nci1111 " 'Yln~\!'YlntJci1\!~bUV.1'YltJlf'llt'l'lPli-iv. • • 
°1-nn tJt1\!n11 ~t'l'" ~t'l'1v. 1h:: t'l'1Jn11citJ ci1\! ih:: 1J1J!I tJ\!" ~ ~ tl" ~ v.rn \! 

2.) Niels Bohr ~n1'YltJlfllf.'l'(Pli~;j~m~tJ\! 11'1nci11t1\!1'YltJlfllt'l'lPl1L 111 

" i'Yl!'.Jlfllt'f~ititJtll'ift'il!itJ\!"~~tl~,:;{P]tJ\!n1::ri1 LUYlf tJ" ~ nv. ~\!nl1b ~m:i'Ufl1l"V -J 

n 11\!!111\!~\!if v. mi:: 1 v.!!ru::b~tJ1nv."~~tl,::1PitJ\!t1tJ1tJ1";'1P1tl11fi'ilb vici1~v. 1 -JtJ ~1 v.1::bDtJ1J 

3.) Duane Roller ~nu1::1'~mt'l'~i'Yl1\!t'l'1!!11ii-11'YltJlfllt'l'(Pli L\P1L-Jfl11" 

"""ltJL 111 "1 ii-11 'Yl tJlfllf.'l'(Pli ti tJfl 11"t1 tJlt.il"!itJ\!"~~tl~ IPi tJ\!n11tJ!51J1t.i u11n ~n11ci 
(Pll"li""'D'l~" 

4.) Willard Jacobson ~nn11fin~11'Ylt.Jlfllt'flPlit'f1UL 111"iii-1i'Ylt.Jlfllt'l'lPlititJ 

n11a1Jt'f1v.tiv.fl1'1m~::n11bbUt'lfl11"vi"1tJ!!tJ\!bvi~n11ci~u11n~ifv.(Pl1"1i""ii-1~ 11"~\!~\! 
,J1\! ~ LV.11\!fllt.J!ltJ\!"~~tl" (Renner and Stafford, 1972 : 1- 2) 

2.1.5 Tawney bt'l'v.mm::11 "1'YltJlfllf.'l'(Pli~v.bU1tJrnt'l'ijtJv.bb~'U~!ltJ\!1i11"'D'1M 
~\!"1t'l"~~rill'iirv.Yinim~t'l,J1\! ~ L 'J°'tJci1\!!llfl1Jij bbt'l::b~"°t:iv.im~t'lifv."1n"1tJ,~ri11 vi11'1 

bd;)f11lfl11"~\!Vl"ltlbbt'l::115n11v.11im~t'l"lb~"b~"~'Ufl11,::Vlq\P1ff\!Ll'1vi1tJLil " ( Tawney , 

1674 : 19 ) 

2.1.6 Thurber bLt'l:: Collette 11'161\!t1\!MT~1n\P1fl1l"!ltJ\!1'YltJlfllt'l'lPli 

~nci1111lv. Science Manpower Project L'Ut'l'Vl1,11 "1'Yltllfllf.'l'(Pli """1tJt1\!n11~\!t'l'"itJ 
«\! bn~~l"i1L ttv. 11.JtJ ci1\!16\m -dtJ\! L ~tJ-.i11 ut'l'f l\! fltJV.L ~u LLt'l::'Ylti~~l41\! ~ ~\!fltJV.b ~Ubbt'l :: 
'Ylt]~~L vici1-iv.,::tJn-..'.h L UU11JU1 \!Vl1tJU1 \! bLl4\!L ~tJ L -JL U'UitJ«\!Ln(Pl~~lb ~tJtltJ~\!if v. b Yl11:: 

1":: ~v. 1 'Yl tJ1f11 ~1;\! ;j ~n ~ru:: L ilv. ~\! tJ\! riu1::n tJ1J~ti1t'1tJJ !16\! fl 11"t LLt'l:: L uv. !I 1J 1v.n11n ~v. 
n1tJ\!L.~tJL vi1.1'1"1~\!fl1l"iiJnl'i1tJ (Thurber and Collette, 1964 : 2- 3) 

-
o·~ 

" 

22 ~ ~ 
l~ , 

k:ll ..-.. , ..... 

2.1.7 Thier Lt'f'UtJitJ;)\P1L ~'UL~tJ1rl1JLL 'U 1fl1l";)f1L 'UL ~\!1'Ylt.Jlfllt'l'm1111 

z 

:-;-: :-:·:·:·:·:·:·:=: • ------.. • • • • • • • • ••••••••••••••••• 
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" fl1lll*Vllll!'.JVl7tia\l~'W\lt.h::«\1'1'llti\I LL~ 1fl1lllf1'1 L ~ i.:i1Yl!'.Jl'11«'1i'1~ VllJl!'.Jtl\lfl1llJ~!'.Jl!'.JllJ 
'llti\lll'l'!;V~,jti.:inTl,::~ !'.l1n1cl vi7tirhn11fll'1fl::L ~ 1 vi'L'1~~«ll~1cliJ1n~L'f" ~\l~t'l'!lfl\ln11 

~ ct ~ ~ "" ..., ., 'l !'I ti "' 
~!'.Jln1tuVl1tlnl1fll'1nl1tlH'1 '1 ~~ ,::'1tJ\ltll'1!'.Jfl1llJL 'lll ~ ,L u~~t'l'l~ 1.Jtl\1'1~ ........ . 

n11~ !'.l1n1cl-n~,;1rnt~ ,::ih !'.J L °t1Ln~m11«f 1.:1«11'1 LLt'l::&tJLL 1.JtJ'llti\lflti~ "J1.J'11.:i '1" 
(Thier, 1970 : 3) 

2.1.8 Brandwein nci1111 "1ri!'.l1'11«;iiLtl~1ir1~L lt~t1.:in11atJ«11vi1 
fl1lll,1.:i1 ~;'n111t'l 11iJ~.:in11fi~vi11'11tifiitJ1!'.ltici1.:i;j1::tJtJ'1till1t'l1''1tJLLt'l::L V1'jn11cl'11.:i '1 
~tJ·n n ~~~'11ll1i11 ll'!fl~ t '1!'.JL~~1::ticl1\1 fl.:11'11 v fiitJ1 m vici1lt ~ ,:: '1v \IL tl~.:1~«1iJ11tm'1«tl u 

L~' (Brandwein, 1967 : 7) 

2.1. 9 Collette L'1«1ll~n"1;tu::'llti\11ir11ri!'.l1'11«'1ititinL'1 . 3 tJ1::n11;f.:ii! 

1.) 1Yl!'.Jl'11«'1i Vllll!'.Jtl\ILi!mLri'llti\lfl1llll (science as a body ~f 
knowledge) ~nunll"liti~t'l'11.:i '1 Lil'~ "lim~,,1-:i n11t'l\lfi1llJL~~ (generalization) 

t'fll~;;,1~ Yltl'l;~ fl1lllf1m 1U!'.lti'1 tJ1::1'ifl1lllLU~lll'!lti\11ir11Yl!'.ll'11«'1i"L 11-.1~ 
«~1 ,1,,~n"1;1fi~fl1'1 

2 J 1ri!'.J1'11«'1i vill1!'.Jt1.:1LL ~ 1ri1.:in11atJ«1~ ~tivi1'111lJ,1 .:i 
(science as a way of investigating) L ti~ 1nn11~L lt~vi~n 1 ~L ~ti.:in11a1.J«T\.~L'ftl1.JL'f 1~ 
(inquiry) L~mLnUtiJV11 t'1!'.l'a::~!'.J1!'.l1ll"'lif'lnn11'11.:i '1 Lil'~ n11"'lil't11ti1ll n11tln1-J 

L~nf;'nn11~.:it'fll~~,1~ LLt'l::n11ri'1«titJ l'1!'.Jtilif!'.Jn11«.:im'1 n11Yl'1t'ltl\I n11~!'.l1n1cl 
.., .¥.!'I ., 
'1\l~Lu~'l~ 

3.) 1Yl!'.Jl"1t'f'1i Vllll!'.Jtl\ILm1Yll\l'lltJ\ln11Lil'fi11lJt1'1 (science as a 

way of thinking) y,, !'.lti1if !'.Jn11«.:1Ln'1li~'1,1nn111 il'tJ1::«1ri«lli:lt'f n11;ln"1;lV1lfi 1lll,1 \I 

1 ~1i11ll'!fl~ nTl&'~-n'l;,l~ n111 °t1L Vl~~t'l 1 ~L ~\1~1.JlJl~LLt'l::tlltlll~ nTlVllfl1llJtllJ~~n 
t,,r.itnffmVl~LLt'l::~t'l n11vi1tJ1::;'n~YWl~LLt'l::n11'Wt3'a~ '1t'ltl'1,~nl1'111'at'ftllJ,;1!'.J'1~Ltl\I 
(Collette, 19 7 3 : 4 - 2 2) 

2.1.10 Conant L'1'L °t1'111lJV1lll!'.l'llti\lf'1111 "1ri!'.l1'11L'f'1i'
0 

t~rntni!!'.l 

fl1lllfl"L l1~'lltJ\l~ntJ11irqjvit'l1!'.l ~l!'.JL 111 1ri!'.l1'11«'1i;jfJru~n"1;ru::Ltl~ 2 LL1.JtJ'1.:ii! 

:::::::::::::::::: .. :=:~~:~llllllllllllllllllllllll!l:~ • • • • • • • • • • • • • • • • • • • • • • • ;f"l'J :·:·:·:·:·:·:·:·:·:·:-: ~ 
.·.·.·················~'.• .·.·.·.·············ii'···· ·~. ·:·:·:·:·:·:·:·:·:-:-:-.- ·~'!! ................ 
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1 .) 1'YltJlf'!lt'f"1iijf'1rut'fmJ~L'4Yn:;if 1 'l u~n1-:1ru:;~L iJua-:if'1\I~ (static . 
II 

view) LYf~1:;1'YltJlf'!lt'f"1i,:;LUUflJUV11l.Jirn\l'Vl~flfll1 (principles) fliJ Claw) 'Yltl1-:!~ 

(theory) "1t'lfl1'1,uim~t'l(Jh\I "I L~fl~1Ltlflfii..ntia-:itJ\1-:i "I ~fl~1flu "I ;f1L11 

2 .) 1'YltJlf'!lt'f"1iijflru~n1-:1ru:;LiJU,t'l~ (dynamic view) ~ijfl,fl11lJ 
LUULLflUtil~ti)L ~fl(Jffl\lfll1~,:;~1Lfllf'11ll.JfliJl .{t ~Lrl~flrutl1:; 1tiil'i..LL ~fJUlf'1"1 (Conant, 1951) 

mh1111tit'f~tl 1'YltJl!'llt'f"1iLiJUf'!lt'f"1i~~thu&lJ~i..LTirlUlJ1t'llJ"fl1-:IV 3 tl1:;n11f1fl 

tl1:;n11~ 1. 1'Ylti1mt'f"1iihmt'f1l.Jt'ff1-:itl1:;t'fun11 ru't~ti"11-:i'l ~LLrllJ"fl~ cl 
L -w11:;L iJuf'!1t'f"1i ~,:;(Jf EJ-:i 'l in11~\1Lfl(J]'Vl~'Eln11 aut'f11111L~ EJ-:i 1 i..1tl1 1niJn11ci(J]1iiti11iiir1~ 
LLt'l:;'WtJltJllJLnuim~t'ltJll\I "] Li111 

tl1:;n11~ 2. 1'Ylti1mt'f(J]ii\'1ti 'l ~lJ~1-:1r.if;'nn11;'m~uULLt'l:;ri1Fi11iiL i 1 h 
'luim~t'ltJll\I "] ~nunii1.i111i:~ti'llU1i..Lfll1m1flf'!lt'f"1i (logical means) 

tl1:;m1~ 3. 1'Ylti1mt'f(J]ii\'1mt°f1iit'ff1-:iFi11iit1~t'ff1 -:it'f11Fi1 ~1.1.rilJ"fl~clL ~fl 
~,:;flfiUltJU1lfliJfll1rn(J]1-:i "] ~Ln~;f i..L LLt'l~YW l tJllJ'Vll1in11L ~m ~lJ~i..Lf'11l lJL i11, 1 i..L~ \I 
(J]1-:i "! ~tl1:;t'f1'Yl&lJ~t'fti11lJ1J111ilt11lJ11ti,~EiTiiu1ti1~ 

LL,j-J1,XntJ11'1l'ti)L Ut'fl'lJ11'1l'ltJll\I "] ,:;YWltlllJ 'l-Jifl;\1'1L ~UL ~fl(Jf fJ\lfl l1,:; flTiiU ltJ 11 

1'YltJlf'!lt'f"1iLUUfl ci1\IL 1~U ~~lU'Vlt'lltJf'1Ufll,,:;LilL i11,-1~1iL rll~f'111 L -w11:;1'YltJlf'!lt'f(J]iij 

f'111l.J'V1l.J1 ti'Vl1Ei LLt'f11-:iu'Ylu1'Yl 11EJ ci1-:in 11-:i'll 11-:i ~-:i ti1ntJ\Ein11~, :;n 1'Vlu~f'111lJ'Vlii1 ti 'l -J1.1. ~;r~ 
t'l\l Li.fl~ ~LLtJ\\l;\l 'llflLt'fUflLL ~ f'11ll.J'Vll.Jl tJ'llfl\l 1'1l'l 1'Yl tJlf'!lt'f mL f~\l'\t 

1'1l'l1'Yltllf'!lt'f"1i 'Vll.Jltltl\I .. f'!lt'l'"11~*fin~1'V11f'111lJ,1\l'llfJ\la-:i(J]1-:i "] ~El~ 
1flU "] ;f 1L 11 ~\I l.Ji.t1-:!tJL~flfl1-:!ltiUf'1 f lLLt'l:; «\lt'fl.JlJl~\I LL'1 f1;)"1,~fl1:;rf \ltl\I ,:r,,Di..L LLt'l~~ fl ~ 
fin1-:11'1 fJL ill UfJU1f'1"1fl ci1-:i1l-lf,_fl,U~i..L t~ tJijf'11llJ~ \!'VI 1-:i~,:;rin~ll.Lt'l~tii..Lf'11'11.~ tJ1rlU 

lJ1t'l11'1tJLLt'l:;L 'Vl~n11ci~tl11niJ;f u'l u;'m 11t'l11 

1 .) lJ 1t'l 11'1tJ LLt'l~ L 'Vl(Jjfll1tUL'Vlcil~i..Lijf'11llJL Ui..Ll.JlfJ cil\I L j 

2.) lJ1t'l11'1tJLLt'l:;L'Vl~fll1tU'11\I "] ijf'11llJ~lJ~ufitJ\flni..Lflcil\IL1Ul\I 

3 .) ~(J)Ji..Llfll1'llfJ\llJ1t'l 1"1mLt'l:;L 'Vl!Jlfll1tUL 'Vlcil~i..Lij1~LUtJU LLUULLi:.Ji..L . . 
'Vl~fl 'Vl~rnnru-rifl ci1-:i11 LLt'l:;,:;u-:iLn~;f i..L'l i..Lfli..L lf'1(J]L~Ei ci1-:i11 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



4 .) ii'i~cl,::u1fl11iifti~fi~nnn17;1n~1f'l'"fl1'1iJ1 'l ,n ..;Ln'1 • 

mui.h:: Lti'!f'"Lfiti ci1-\IL 7i.j1-\I" • 
fl-\lffJ1~'"1'!fli"t1tJ11'11L'f'1i~-\ILU'"fl1liJffiSh::djtJu ;'.jn~Lmwn Sj~'11JL~'1 LLc:i:: 

t'l'l iJ 17 ti "t1~L'ftiu'tfi\fi1tifl11iif mi:: fl 11ii,1-\If\1"t1 t111'11L'f '1iLL'f1::V1 liJl 'Lfi~'", ::Sj1 lnJ1'"ii1,1n .. 
n11ttmw1 (observation) n11,'1uwnn (record) n17~-\IL'fiJ~;jJ1'" (hypothesis) LLc:i:: 

n11'Yl~r:rn-\I (experiment) 1'1mnt1ft1V1trnJl'""t1l-\ltH''!fqi1 (philosophy) LLc:i::m1nl'1lL'f'1i 

(logic) iJ1 'ri'1 montuL'l''i'" i'.t'n 1mn1'11L'f'1'h:: y.i t11t11iii.h::dj'",) lfl 11iif V11'1fl 11ii,1 -\I 

L 'Vlci1\f '"'1'1n iJ1 L '"trn~tu::~'1-\lfiltuth ( '"liJ1i'rrn) LLc:i::i.J1ii1tu ( cD1i11iJ) m . Si.Ji.J'"'"ri 

Ln ~Yf111 L'f1il 11 " ti'1,::Li..l~vui"t1ti11'11L'f'1iLL'f;j'1'"l'i''"'L"1'VlqjLLtr1 11mLn1fid1ti'qi 3 11n,:: 

11'1mi 1ir1i.J1'irqi1 m1nl'11L'f111i LL~::flru1111'11 L'f'1i (9i.Ji.J'"'"ri Ln']Yf'1, 2 51 6 : 41_- 4 9) 

ii-\ILL,r 11 iir1 i"t1ti11'11L'l'111i,:: ilti 11)JV11.J1tin 11-\1~ 11-\11.J1n1.J1m Yi ti-\1 L'1n'111.J ~LL'1-\1Sj 

f) 116Jf1~L .;;'" 11 n11ri1fl 111.JL il11, L '"f'1lt'l''11l~ '1 LL'1L Viti-\! ticll-\1L;;tJ1 L -,11~'" ,::LlJrlfl L ..;Ln'1 

th :: Tvir~LLri n11;ln~1f.'"ti 1' lL "t11~fl 11 S\l~i'.t'n;in~lLL~:: ~L'f'" '1. ,fl 17th\t-\I '\..h,::L ~-\IL~-\ltl-\1 
t:-J ~ ~Y-l ri'Vl1 fl fltu i.J1:: Ttiiri.t ~1'11L'f'11~'"L'11j~~'1fl t~mL~::l.J 1~,,,'"~cl1.J1nn11 ti'1V11n 11,::;ln~1 . . 
Vm-m tr-\1 Li.J'l '"fl;i'1 3 0 U~~l'"l.Jl ~"t1~Y-lc:i~fl-\liifl i"t1tJ11'11L'f'1-ftfici-\I ~c:in7::"t1U'1fliJ1c:i1.J'i~tJ,l;j 
ti ci1-\liJV11 1'11c:i ~-\IL 11'"~~'1 ~c:i~Ln'1,1nl1''"L'fiJ'1-\l~fl-\li'.t'n1"t1t111'11L'f'1i ~-\I 'l '"fi1'"fl 11ii;i'11L~ii 
t'l'f 1-\IL'fnti fl111.J111'J.1'"1n11LL~::n17'fi1c:i1t1 '1-\IL if'"~ 1flci1-\lr\1h1n~;f '"'l '"7::'Vl11-\I 

t'l' \l f171 1.J t~nfl~-\1~ 2 ~-\ILU'"~~~fl-\ln17f'l'"ti1'1 '1. '"L~fl-\lfl::'1fll.J nl7LL ~-\lif'"~fl-\l'!fl;iiJV11t51'"1' 
'l-uqfl fl 1n11'1 (space age) LL~:: '1. '"if,iu'"ifqi'Vl1d1ti'qifi«-\ltiii~1 tc:in '1. ..;'1111.JL'f'" '1. ,LfiLLri 

if ~'Vl l il ~111 1:: (pollution) ~'17lnl7L nfl~ fl-\ID7::'!f1m11iii1-\lif qJ'VllnTl L i'V-ltr-\1-\ll'"LLc:i:: 

'Yl1Y-l v1n1 1i1 11.Jir1~~n\fi 1 ti fl111.J111'J.1'"1n17~fl-\li"t1t111'11L'f'1i'1-\lmh 1ri1 'l ..;Ln'1i1qiV1111 

'\..h, :: l'i''1-\l ijn11vh11tulU"t1Ul"t1LL~:: iin17 '1~fl'1,'"n11\t1~~~fl-\li"t1till'1lt'l''1-ft i.J'1. ,tl'" cDLL UU 

~l -\1 '1 ~tl-\IL "()flt '"t~flflcil-\l'lflUflflU tflm\l'V-ll::flcil-\lfl-\lnl7UlL "()flt '"t~flL i..l~l'JJ'" l~'" 
cl ti ,,,,:: ;j ~" ~c:i;i LL~:: ~~L8v'1ti «"ti ii LL~:: R-\1LL1'1trfliifl 1u~n'" 'L i.J 

TI-\1LL,r111 "t1 t11~1 L'f'11,:: 'LfiLLL'f'1-\lu"t1u1"t1fiSj~-\I ~c:i;i LLc:i:: ~c:iL~··• f] «-\lfll.Jl.J 'i ~ vn'111.J 

cifl 6-J, ::L u'"1111n,~fl-\lflcti,::l'i'fl-\lfml::'1~Ultl '1. ..;L;)n LfiL i1 'l, LL,f 11V1·~ r1~'11 LL~::'lltii'!fl 

·:-:·: ~~ .... .., .. . . -. . . . 
25 .. ·~ :-:· -~ 'd .......... 

• .r. 
~ 
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1rit.J1f11t'l'fJ11~n1tr-Jt'l'f1-Ufl ~1-ut'l'ti1u-u~1\l 'l ,Jn,::viu11 '4.~vm1t.J1iJL ,,r-u1 -uL itflV1 1 ~11:: iJ 1nn11 
~ ,:;L ill'i 1f1n1t'l'L ~~m1 !'.J-UL~r1m~1ti-u111i1 LL~::ri111111iJL i1 hti-Ju ri u 1 ri'll fl\l ll1!'.Jlt'll~lPd 
fl cil\lbb y),1 \l qbb~\li'.i11111~~fl\ln11~,:; 1 ~bt.Jl11f'Ut'l'liJTrnflTiiUlt.J l 'UDq,j'Vl l~ l\l 'l ~\l ,:;iht.J 

l ~~fl\lb .;;'UUY1Ulrl'llfl\l11fl 1ri t.Jlf'll~fJlfl~flci l \lnf 1 \l'lJ11\l b if-u 

1. 1rit.J1f1l~fJlii'.i11111jJLLfJln~1\lLih 1n~1'll111f1 ~-u 'l flcil\lb1Ul\l 

2 . i'.i115n11Ll'1 'l ~i'.itrn ~ru:;111ci'1t.Jnu115n11 1rit.J1 t'l1~ 1P1i (sc ientific 

method) Ul\l'Vl1flLlJ 

n11V11t1 1 1PJflU~fliJf.1JV11~nci1 1'4. i\t-u qLLIPi \l L ~mr-u 11 , ::d:Jwnt:J ~,11ru1~~1ffq,i~ " 
~flqffi ~1111 1iJtrn 1, EJ'it\l iJ-Ji'.i1h::L~-u~1f1f.1) ~ 111-(3rit.J 1 f'l1 ~1P11t1 11~,11ru 11.h::nt:Jrn YljJ1,~jJ 
., .¥ 
1'1\l'U 

1h::n11~ 1. 11t.J11f11rit.J1 f'l1 ~1P1i~L~nn1 tr-J fin~ 1EJ~1-utr,,u-~ ,::d:J~~b'l 
'll El \l n11~ l'ifJl l jJ'\il tt n~fJ11Lri 1 -Yi~il ~fl 1'1111cl'EJ\lnu111 11 jJ~ EJ\l n 1 11-u~ti 1u-uq \J1 jJ rim~n if tlJ 'Vil 

~-J n~ 1 1ri11 ~Lfi mf fl t~LUJ\lt:J ~ 1 \l n11 \l'll 1 1\l Lb,; 1 1 1-,r11 ri !'.J lt'l l ~IP1 1 ,::1il 1. ir~1.~vi 1:; 1 ~ 
;r 1tJ111111~ Ll'inmjJ 1.1.~11t.J11f1~1" 'l ~n1 tr\l~EJ -ut:J~\t-u1il~, :: 1.1'.J l'i tt:Jn1~1ri'eJ1.1t.J~1~i'.it11 1jJf11'1 
1 ~1. ~\l;-ufJl-u1n111.1.~:;n111h:;~~itil'ifi-ujJ1mXn 

1h::n11~ 2. Goldberger nci11-J11-uil'1\l 20 il~~l~jJl tl1ljJfbbf.'l:: 

1 rit.J1n111 'Vlil 'l L~L Ylm~-uif-uiJ1njJ1t.J 1. i.J-u1. 'Vl~ri11 'lt~nn11fin~1,:: ~EJ\lu1 1it111 jJ11 'Vlil 'l 
L V1ci1\t-u 1~1.1.ri1.t.J11-,r-u ,-uri11 ~Lnl'iiftl,J'Vll~t:Jn11~1'1m11\l~t:1-u ~hvci1 -J~jJ t:J\J1. .;;~1~i'l'11~1.1.ri 
1 ri t.J l n l 1°rll\l ~l'Ub Yltl t -ufo V~ if 1tJl~'lJU1-un11 1. 1 t.J-Un11 ~t:l ~~:; 1'11 n if ~ bbb'l:; t.J \l jJ ~b'l ~\OJ tJ 

n11~~-u l «\l111iJ 1-u~1-un11~v~11 n 11t1jJ"Ull11 jJ n11\0lmfo~::u t:J-Jn-ut 1t1ilt.JL i 1. ~u n11 • 
1H'rn.J1 \l~11 1 vi1111 1 jJ1, i.J-uv~ 1'JjJ~\Jn11~-uri-u1n1 11.1.b'l:: n11~f l \l~11f)~1 rJ UtlJ 'Vl 1~ eJu1V111 
Yll \ln11r1n~1,:;~ t:l\l L ~~tl,J t:l ~b~jJEJ nEJl111 l jJ~\J1 bbrJ\l1:: 'Vl11 \l tic~~t:l -u 11fl ~\l fljJ Mn'l~l , 1P11 YI t.Jl 

LL~::Lf11~jf'll~fJ11 rlUtlc~fl-U11fl1Ylt.Jlf'llfJ11 ~~l \l,::Ylt.J l t.J l jJ b °ft-UL 'ltjJt:J -.:Jb .;; ~tl1l jJ~lffqJ 
'lJt:1\l11f1~fJl-un1tt\l~EJ-uv~ 

1h::n 11~ 3. . n11L~iJ~-uirit.J1n111'Vlil 'l 1.1.~::n1n1 1'11.1.t1L'l-ut111 rit.J1m~(Pli 
civiJ,:;~f l \lDtlJ'Vl l~t:1'llu1-un111.1£J-un11~f1-UL~ ;jqb~-UmL -u::-hm1~fl-u 1ri£J1 11n m1 -uiJ,~ u-u 
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blJ fl11-0U:::LLU\!mJmtli-1.11!'.Jlifl Lifi-1. YJ~n~ Lf'1;j 'Vl1fli1irw1 LyjmlJi-1.nTl'!J,1'1UtlJ'Vll 

fl11-ou:::~111 !'.Jiir1L 'Vlcil~i-l.ii11pnnn11 (integration) La!'.J L 'Vl,J m-i::;;j"~~ 1!'.J\!li-l.'Vlt'll!'.Jt'l'tnui-1. 

11'11'11LU'\.m11 Lifi-1. Unesco LLt'l::: Nuffield Combine Science LLvi\!1h:::L'Y1fltJ\!ntl~ 
~1V11'u1h:::L 'Y1f'!L 'Y)r.J~i-1. t'l'tllUi-l.ci°\!LITT~n11t'l'fli-l. l'Y1r.Jlfllt'l'(Jl1LLt'l:::L 'Y11'1 t i-1.tt-i~ 'Vl1fl t'l't'l'1'Y1 . 

LL vi·m1lJ1ir1n11 n1:::'Y1n\!;1n~1~n11 11'1~1L i'.ti-l.n11u1'1Ju1 \!'Vlttnt3'(Jl1 (Jlt'lfll'1,i-l.!jn11 

'el rnm1iin11 t'l'fli-l.LLt-i:::n11t'l'f 1\1 on-fl iJLt'l'1ii~umt1h 1iifl~l'11 r.J 
I 

u1 :::n11f1 4. n11~~i-l.1'Vltrnt3'(Jl1(JlliJLL~i-l.n11Mn~1L'VllJb~Liti-l.ii\! 
00

'lJ U1i-l.nl1'Y11\!l'Y1!'.Jlf'fl t'l'(Jl"f (science process) ii1nn-:hL'd'fl'Vlli:q"11::; Nuffield Chemistry 

11'1L~i-l.fl 11 "'!JU 1i-l.nl11'Y1r.Jlf'flt'l'(Jl1,:::Li~li-1.LL i-l.1'Y11\!f1,::;,h!'.J1-J~n1'Y1r.Jlfll~m1~L ~ ilYj i-1. 

· 1'Y1r.JlnT:iL viii 'l LLt-i:::t'l'1ii11mLritfqivi1Ll'1flci1\!n1'1\!'1J11\! i-l.fln,1n~i-l.'1J'tJ1i-l.n11~\!nci11,::; 
"ri' 'HJ~fli-1.l vi\~nf~n1nn11 ~'tJ~1~~flu~1i-l. (inquiry) 1i-1.~\!LL11'1trfliiL il'i-1.L~ r.J1nun 11vi1 

im~~l'll\! 'l ~'ljflfl~ ~i-1. 'l m:::rhLifi-l.tli-1.
00 

(Nuffield Chemistry, 19 6 6 : 1) n11t'l'fli-l. 

1'Y1r.Jlf'll ~(P\1l i-l.U-OU~Ui-l.fl11Vl ~rn~r.J\!nl1Ufli-l.L\Wn:::L itf!V11t'l'11::; 'lim 't1,,1\! 1'1fli-l.L"ll'U 'Vl~nn11 
vi1m 'Y1fl'i4fl ~iXn1'Y1 r.J lf'fl ~(PJ1t1i-l.1'11'1i1'i-1.ii 1L r11~i-l. LLl'ifl11-ou:::L ~i-l.vi1mt'l'i-l.mm::: 1-JL~nf~n 
~rit1'i-l. i'Un11 LLriUqJVl l LLt-i:::t1'i-l.flll l i-1.a\! 1 Viii L ~fl(Jli-1.Lfl\!LLt'l:::~\!fliJ 1-Jii1ni1'i-1. Nuffield Biology 

Ll'1L ~i-l.mL i-l.1'Y11\! 1-..fL~nf~f!'1JU1i-l.f!l1~U~1i-l.~flU~1i-l.'Y11\!l'Y1r.Jlf'fl~(PJ1 (scientific inquiry) 

L~fl 'elmJi-1.L-..fL~rniJi-l. \r.J l1 '1fi-1.iXn~uli-l.L~\! i'Y1r.Jlf'll ~(Plf (NuffieldBiology, 1966 :30-51) 

trim~i-1.mL i-1.:::mlJ~i-l.(Pifli-l.1°1\!-d 
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liliiilililiilllll-llilliilllll!ll:ll!ll!l!"!l!llill·:ll:llll::ll:ll:l::11:1~:1:-10;: ... ~ .... 

~}WtJL!JLfJ U.t C'Ll). tLU~t :::mi ~Rbu.c-¥ L~ :::u .. M. inr; i_µ.c-¥ U.Y~ L\). ic-~U~f'tll'., ~~rei:::~rn 

f't U~ !ftltl.J,t,.~ t ~}LRU~tLUtl._ctLlltJC-Ll). ~ti. QtJtLUt\.fJ ~ itLUt\.l'., m~:::U.M. i U_t\_l). ii rnµc-Lp Q ~l 

~~tJLYLrJu.tc-Lu.tLu~~:::~rn~Rllu.n t l'.. t L~ irei l'..LQ~ tt1.tJb:::mi LRuwut-nrJ ~ iut-

C-L,!"\t lc-LpQ~1n~rJ1:::tr~1J1ll'.-L~uc-~tLU~tLtllltLrtLtJ 

:::l'..:::~rn (UO!lBZql?l;;}U;;l~) t\,~if'tll'.-YM:itLU:::~rn C-Q~~LU.LU tl.LI~~f'ttJC-~tLU ~rtQII. .. ,. 

f'tl'., tf1l'., ULU wuic-AltLu:::mRuim lJ-W.lill!JlfJ l). t U_t\C-QII. t\.LC-LµtLUf11J l'., fJ ~iLRU~~i::: Ul'., y~,, 

C'~l'..~U~m1~L~lu£l~~ (UO!lOW lll?!UM01H) !\l'.-Ltf1C-Qlt~t\,Q~YitLU Nrn~U.tLUQ~~ 

~~LtJtLU tl.jl. 1 t\._t\L\A i ls C-L~~RbU.ttl'..£l~tLULµQ~ iC-Q~~l).tLU~ ttLUt\. t l'.. t U~:::Ul'.-Yts .. ' 

Li;rnwut-t\.fJ~iut-~lLµ:::l'..~L\A i~.b~ULtty. t~L~f'tUYt\. i.,.~QC'~,,~f1~tl.j. if'tll'.-Ytl. ti:-~l'..rtll'.,Y 

L~tl.1J fJ l'.-jl.C-Q l2J::: l'.. t\.YUU.~ Rhttld-1:-~tl.IJ i~ii tl.J;.L\A i}WtJL!JLfJl). t U_t\1:-QII. t\.L C-~1';11:-fJ ~ i ~im fJ ijl. W t I .... 

t\,~Y.ffe~Y,~ ls ft~ t tLULfJl).~ L~f1Ltl).~l u~iy. t LtljC-Q,l2l:::l'..tY ~.b~ULtty. t f'tYC-~ :::mi rninw 

(wr-~fJl :::r..r~yi __ ~ 1} ~l q·rntLrtltJ:::~,, l'.. t L,.II. if'tLU~~u~i--~ tt1.~U~f'tLfJLfJ M.C-Q,.~:::l'..tl.Qt-1J:i tY 

~C'~tl.[Ji (POl!l;;lW :J!]!lU;;l!JS) }W.lill!JlfJU.tC-Ll).tLU~t HHl~!.LU::!.p. 

C-Ll'., II.C-L,f.UC-Lp Qf't~C-~t\. tC-Q,.M.t\.~ if'tll'., Y~:::~ii c-£:i~irn~Ullf'tll'.-~!UtULfJM.~LU 

ti. t l'..L tl.L9 ~ f1 QtJ~U.tLU C-QtUtl. ?U tLUt\.L~~~ ~RbU. tl.IJ i :::LtM. i }WtJL!JlfJ l). t U_t1. ~~ 

~l'., f'tC'QII.f1.4-rtQfJ ld-tl.IJ i:::~rtQptl._t\}~tJL!JlfJ U.t 1:-Ll).~RbU.rnlI. n~i:::mRU~ f1_t\L my:::~~ Q~~, 
' .. ' 

t\.l'., tl.L~t1.f;i_.~if1QU:::trtltJ~Y. ti:-~iic-irlltlf'tLtJ:::~~ ~LY 001 1tllrt:::tr ls C-L~~LYC'QII. 

f'tQW:::Q~,µ.u~1n t L~l'.,L~U~f'tQ~:::Q~Rbu.µii~i~..s.n~ iC-Ql't~C-LpQl'.,~ ~~1n1 YU. it\.L~C-Ll).tl.j 

liuLtr~~l':l :::~,, puaurp adxa) c-G ~~u.tLUfJ)tLQfJ~l L~t1.~rni:-Gl2JUllc-Lp G~1mtULfJ M.lltLrtLtJ 

:::l'..ld-~Rbu. tl.IJ i:::mi ~LIJL~f't!:-Lp Q~L~l'tttll!UtLUtiuurQ ~l'..L t\.L~Q ~~ C-~M.~tl._t\L~~, ~RbU. 
' .. 

fJ Lf'tULf'tt\.l'., t\.L~tl.f.p~ l (A10;;l4l) ~RbU.C-Lj..lil~\}~tJL!JLfJl).~L~~ lJ!. 11!.LlJ::!.p. 

C-L,f\~\}WtJL!JLrJU.tL~tc-GII.~L~rtuiin t ~~l'..t L~ittLl'.-Y~~it LRUWU.t\ t1.rJ~iut-y. tC-LU.l'.-tl. imr;i 

:::l'..QM.L~~~~tLu:::irc-Lf1t\,~ il!l~Q,.II.Qt\.tJi~Y\C-~C-~iib tl.1Jtl.Gts~ ,ft1Jlllt.1L!JlfJ U.t !:-~ irg.. it\.QY 

n t l'.. t L~ittLl'.-Y~Yi..~ t Lµ:::l'..rtGp t1.,VC-L~uwiiul':lii~~!UtLUf1t.i:::ir:::~iij.rtLl'.-Ytsti~ LRuwut

:::~imrJ~iut-l'.. \tl.tJb i-\L~b L~~~~ ifJ~l~,, l'tLWlJr.~iitLU:::trc-Lf1:::t\. irnt1.tJrn~t1.l'..l!IQ~lll 

}~tJLWLrJU.trnlI.~L~rtuiic-~l'.. t L~ ittLl'.-YLµ,.~l ~ \tl.t-1,.~:::~ii LRUWU.t\ tl.L~bY. i:::n irnntJi 
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1'111" !'.Jlfl fl ~"l '"iif 1'llfl-JlJ'"Lfl-J Lfl'l-it'fL'1'1-iLt'f'"mL ~ 11 flTl~l'1'1l"~t'l~Yi'Yi'llfl'1'Yltl~~LLt'l::1fin11 
'Yll-Jl 'Yl!'.Jlf'llt'fi;Ji,::if 1!'.J "l -J;jfl1l"L i1 h L'1t'f::'11n"1nn-J1 Tawney Li61-Jti-Jt11~'1'llfl-J 
Lfli.it'fLlJli.i'YiLfl!'.Jflci11L111 "t11ri1'",j'fl-Jn11,::;1n~11Titn1'Yl!'.Jlf'l1t'f'1111Mfin11fl::L 1L ~fl 
ff'" 'Vl1R-J L1'1R-J 'Vl'tt-J ,-Jfl cil'W-J 11L 'll1~'1flci1-JL 1 LLPl,-J~-J L 'H~1'Jfl11n1::,;1'llfl-JL '111" (Tawney, 

19 7 4 : 2 O)ihtm.J'lir~1'Yl1-Jt'f1'll11'Yl!'.J1f'l1t'f'1i'Vlt'l1!'.Jfl'~LiYi!'.J1!'.J1";j,,'11"n1,~1-J1'"'llfl-J 

irn 1'Yl !'.J1f'l1t'f(J11LLt'l::YitJ11L tJ '"1111rhfi~,,J i.h~'"L,j'" '"' L f 1fl11"t'f'"L, L Yi11::-J1wn' 

irn i'Yl !'.11 f'llt'f~ ,;1,.f '"L i.J'"-J1'"~;'.jf111"t'f~t1-it1-lfl'" '11 m 'Vl'J~t'l;1-Jnci11i.tnil'f irt111L 'Vlci1i.f '";-J 

l~Yi!'.11!'.11" t'ffl -J "iit11'"n11'Yl1-J1'Yl!'.J1f'l1t'flJlf (science process) ;f'""l LLt'l::1_Jf'lflt'ltt1f'lt11 

"l '"L~fl-J-U\~un Karl Popper ~-J;'.j~t'l-Jl'"L i.J'"ti!'.Jf1"1't1i.'tt1tifl "l '"'Vl~i.tn1'Yl!'.J1f'l1t'f'1iflci1-Jn 1'1-Ji111-J 

qLL~-J;'.jfl11";11'1L~'"11 'Yltl~~~l-J ~ L'"t'f1'll1iir1~'" ~ tii.tm1£J'" i.tn;in~1 '1'1 

f1n~1ff w .. 11' 1"1i.f'" ,:: ;j~n~ru:: ti ~1'1LL~n LLlJln~ 1-JL i1,1n'Ylti~~'Yl1-J i'Ylmf'l1t'f'1i L if'" 'Yltl~~ 
'Yll-J ~ lJl 1 'Yl !'.11'Vl1 fl 'Yltl~~ 'Yll-J « -Jfl" 1 yw1 'Yltl~~L 'Vici 1 i.f '";jLi ~l'"'ll t11'"n11'Y1'1t'fflt1 't,,J Sj 

n11cl111, L ~fl L n tJifl ~t'l LLt'l:: "L~ t'f1"11ti,:: i.i1 "l(Jl fltlUtlJ 'Vil 'tfifl ci1-J1 '1fl" 1.11:: L'1'"ti1f'l tlJ'llfl-J 

'Yltl~ ~L 'V1ci1i.f °" LiJSj,J fl;f 1'1a°" tit'f1"11tl,:: '1-t1 Ltfl. iflfl'YJflLL~'YJfl~" ()fl~ 1flci1-JL if°" 'Yltl~~'llfl-J 
fll1L1£J'"f Clearning theory) ti~-J;f'""l 1l'1£JieflYitl;jn11" (behaviorist) LLt'l:: Lflt'f'11ffri 

,Jn,::;jiflif 1'1 LLrJ-Jfl'"fl ~Lt'f"fl LL~fi;jci1'"~tiib£J "l "1'!lt11'"n11L1 £J'"n11t'ffl'"~1L ~'"L ifl,)(,, £Jt'f::'11n 

2.2 fll"ii~"i~1J1J,,t1'3i'JS1irit11ff1trflf (The organization of science) 

L '"ifl 2 .1 qci1'"1'l-J,::L~'Y111tltl-Jfl11"'Vl"1(J'lJfl-Jl'1f11'Yl£J1f'l1t'f(Jli"1LLtt1 11'1!'.Jti 

qLLl'l-JL~-w !'.11!'.Jl"Lt'f'"mL'" 1f111";11'1L ~'""l '"LL~~"~1-J ~ L ~fl "l -Jqci1'"Lfi"fl-JL ~'"ti-Jt'f111-wtiLL 'Yi,1-J 

'!lfl-J "1511 "ir1~'!1fl-Jiir11'Y1£J1f'l1t'flJlf (The Nature of Science) 

151·rnir1~'llfl -Ji'Yl!'.Jlf'l1t'flJli"it'"fl1,,::"ti-JLl'1L'" 2 ~n~ru:: 
., ,:::), ~lf:ll ., 4C1I 

fUUIOl:aL W 1'Yl£J1f'llt'flJl1"fl11"'Vl"1!'.Jfl11'1'll 11-JL Yi11::"11fl}1°""1,1flt'f1'!11 

1ir1\P\1'1 ~ 'Vlt'l1£Jt'f1'!11 LLt'l::Sj~t'l~tim-:~clLLt'l::R-JLL 11'1ttfl"n1'1-J "l 'Vlq)L Yif'!1r:rn1n ~-Jti Collette 

nci1111 

ft'n)Jw:ii-crn-3 V11n,::-W,11ru1"l'"1-JLLfltJ i'Yl£J1f'llt'f(Jlint'f1"11ti,::flnt11 !'.JL~ 

........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ........ . . . . . . . . . . . . . . . . . . . . . . . . . . ~ 

.·.·.·.·.·.·.·.·.·.·.·.·.·.·.--r.·.·.·.·.·.·.·.~.·~: .. . . . . . . . . . . . . . . . . . . . . . . - .. . .• . . . . . . . . . . . . . . . . . . . . . . ,. . . . . . •. · ............................................ .. . . . . . . . . . . . . . . . . . . . ' .... . 
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~ £.J1~1' '1f)il 11 L ll~f'1lt'f1'11~,J~~n11,~;ln-rJ1ti 11iiLf~~1J 1 ~1511il"n"1~ LL~~;r Ttrn~ il\l-rJcl ~~~ 
Jacobson nci11L 1' 

l'i 1 m Vl!Jl ~m~nci11ii1ifrn~ 'ti11~i{nnT~Mn-rJ11l1 £.Jlf'1lt'f1'11-w £.J1£.J1ii;'m~uuii~~ 
1l1£.Jlf'1lt'f1'11~~nii1 'l ~vi~1£.J~n-rJru~ LL~1LL~11~nn11iiln-rJ1ti~'ll'1,J~~n11,~L i.r~ 'l ~&tlLL uu~ ci1~ "l 1 

LL6T11n11;'m~1J1JL vici1~~,~~1'1LL~nLLl'!n,\1~n~L tltl1~ nl'i1m Vl!Jj~,]~~n11,~ih £.J L ~qci1~Ll'i 
filn-rJ1LL~~'ti1ti11iiL il11, 'Ll'i~ ci1~n1'1~ii11~ Lrn~~n&/~ii~L~~ qLL~~;~iimt'f~~&tlLL1J1JiJ~~ 
n11;'1"11~uuil1£.J1f'11t'fl'1111l ~~n-rJru~~Lll~tti1~t'ff1~'l vi~'L 1'~~111-w~ 2 c~~vii.t1t11'1Ltl) 
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... .,. 
1l'IUlfl1'1'~'il'l1~ftlUfll'Yi 

(physical science) 

... .,. 
1l'I U1 fll ff~ 'i 

(science) 

iTIUlfllff~fl'll~~1fll'Yi 

(biological science) 

.,. ..... 
LfllJ - - - -

a-~1fllff~f 

(zoology) 

'Yitlftl:lfll ff~'i 

(physics) (chemistry) (botany) 

I 

L - - - -
iTit11fl1'1'~f1h~a-!n~ 

(applied science or technology) 

U'Yil'ILJfllff~f (medicine) 

ifl1f1'i'i1Jfllff~f (engineer) 

Lf11:1~'ifllff~f (agriculture) 

fl11f1'i'i1Jfllff~f (home economics) 

f1l'iihHLft~f1l'iL~'UL'ifl (aviation) 

f1l'i"'~tl1l1u (petrochemical) 

;jiJu1111 (missile) 

fl1f1lfl (space) 

l1111fl1ff~fffl1t1111" (modem astrology) 
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lJt!J~u ~~ri1n-l LLt-i:: Ylfh1'1ti LLrj'1J1h::'YJ1J nci11111 uif,iuu1riinn11'11'151 

'!ltl ..l 1ir11ri £.Jlf'llt'l'~i {fotJmL D..ltitin "tiJvnlJ1nlJ1£.J ,1nn11th11'Y-1U 111 i-1.1.J"rn iri£.J1~£.J~1 "tiJ 

~::ijt'l'1ii11ri£.J1 1111t'l'~11 ~lrnMn1'1L~tinMm;1L'11J1nn11 15 0 t'l'1i11 ~..l-d'LiJUL Y-111::11 

1 ifl bL '!! i-1...l~l.,] 'l 'itb.Jt'l'l1Jl1rl,:: LL£.Jnni-l.L'1°t'1 m~ '1'!!1'1 L Y-111:: ff'1ijL ~tll1lt'l'11::ti«1J~U15nutl ~ 
(lJt!J~i-1. ~~rlln1 LLt'l:: Yltl'1'1tl LLrj'1JiJ1::'YJ1J, 2509 : 18) 

,1mitl 2 .1 LLt'l::itl 2. 2 qci1UY-ltl,::~,11ru1L~i-l.11UYlU1Yl'!Jtl-liifliYl£.Jlf'llt'l'~i 

i'.fi-l.ijfl111Jb~£.J1itl-lnu iii.ri;clm'l::~..lLL 1ricl'ti1Jtlci1..ln-r1..lii11..l Life Science Library nci1111 

"l 'YWlt'll t'l'IPd Lu~ £.JULt'l'~tl i-l.t'l'i-l.11JU1::t'ltl..l q 'Y11i'Yi n ll..lL l1qjL Y-lf'l lt'l L ~ tl 1 ~l-11 t'llJ'\11'tlL~ 
L v.J~t)J 1 irrw\ tln 11tli-l.fl11V11fl11 m f u~u'!l tl\l 1i11,,iir1~ LLt'l:: \if 1,,i °fl1' clLtl\l m1tilJ°fl1'clij~n1lJt'l'llJ11ri 

1 u f'JlJ tt'lmLt'l:: %n111t'l flt'ltl ri,uij~r.Jiru:: '1tlff (P]c LLt-i::rj LL il.:i iu~u 'l 11'1n1ri £.Jti1;f £.Ji ri£.J11111t'l'~i 
L iJi-l.Lfl~tl..li'.itl~~lflt)Jtl ci1.:i~..l" (Life Science Library,1969 : 7) ~'1un11ti,::n1l1U'1L~ 
LL i-i i ri t'l.:il u 11 1'Y1 £.Jlt'llt'l'(P]i ;'.jLtlntr n1'ciL~"tn::\Pl ·rn ci1'1L 1 "11tl,::~ ri 1uri 1Utl'1n~unu11 

1 mn l r:miijfl11ii~riLLv.JnLLfln~1..lL 1.J,1n1ir1t'l'1i11~u 'l tlcil-lL 1'1u~'1LUUL ~ti.:itif'itlui1'1,:: 
'Yi111'1£.Jln b '¥111:: llbb~bLf!L i-1.1 1£.Jlifl citlr.J 'l '!Jtl..llifll'Y1£.J l f'l l t'l'(P]iLtl-lnff\lijfl1llJt'l'~Uiuoftli-l. 

n\rn~ bb~tlcil..lL1nfll lJ Tawney (Tawney' 197 4 : 21 -2 2) Ll'ii.bimt'l'i-l.tlLLi-1.::'!Jtl\l Paul 

Hirst Yi11'1'¥1£.Jl£.Jl1J~lbb i-l.nfl1llJbbfln~l..l'!Jtl.,] l'Y1£.Jlt'llt'l'flitltln 11'1LiJU4 u1::n11~..lU 

2. 3. l i'Yl tll fll ff11f iiflfl'UL'tiiJ.&u i{'UJllUU'UfJ1lHlf1}jfll~Li\l'W1~~1Ltl~ L~'U 
l'll'lbflij ij1lbt'li-l.~ bUi-l.fltli-l.b"1fU~i-l.~i-l.~li-l. 1ir1-W~n~ ij flux density LUi-1.fltli-l.L"lfU~i-l. 
~i-l.~l i-1. L m ~tl..lLLilL 'Vl~n1 vJY11 n1111n.iu1n1ntl-l~.:ifiij~i~ LUi-1.fltli-l.L "lfiJ-iuYru~T~ntl ..l 
l'll'l :n-11'Y1 £.Jl bbt'l:: 1J l\l fl~.,] t'l'l'!J llifl~l.,] num,,::ijfltl i-1.L "]'U~i-1. ~i-l.jli-1.11,,inuml'i L ifu 'Y1t)1'~tl::(P]tllJ 
~1..lntimb1U1i"h,,inurf-liir1-W~n~ Lflij LLt'l::~1i'Y1£.J1 . 

2. 3 .2 i'Yltllfll ff11ttfl'i ~ ff{l-3fl9i't>~ l iflt>'UL'tiiJ~h-3 '1 fliifl111Jlf1Ji'U1f 

Yltltl'ULU'Utl~ftiJ'i~f1tl1J Lifi-1. lm..lt'l'fl-l'!ltl..lm11..l1ill'J (periodic Table) Li-1.liflLflij 
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,::ifl-:ifl1if !'.Jnwrnii-ti' ~ m-dfl-:in~Lu\u1-:if'11.h::m1u ci1~"r1tl~~-ti' 111'1°'1 mL,JL "r1~n1vNh1 'U 

1in~amhf~,::1.h::nflu,r1£Jflfl'UL"lftl~1-:1 'l ii1ni11£J Lil'~ f'1t'J~L"lftl~11,r1£J point pole 

u~::ti1!')~1-:1'1 u~::,::~u11 Tm-:i«f l-:iiifl-:1 i"r1!'.J1f'11«~rf ,::!Ji fl-:imf11£Jiir1f'1ruflf'11«1J11L iJ'U~'Ujl'U 
.:r:. .... ,¥ 
"r1 tn f'1tlJ ii1 n ii~ 

2.3 .3 fl111JeU'1LLV~'i~111Hth~ 11'tJ fl1'iWfttJfl1LLtH'l~fl1'i W~Lf1'111flfl1'i'Yl'111't> tJ 
;i~ LiJ 'Ufl tu a flllt.U~U'i~ fl1'i11ii-:J'\lt>-:Ji"lf 1i'YIU1f'f111'91{ L ~ u1-:1f'1f-:1L 11'l.J::~u11 ~ t'l 
n11"r11J1t'l'flu'Yi~'1°',1nn11 «-:1 L n\Jl( tl1:-:t'l'un11clh:: LL\Jln~1-:11 tl ,1ni fl t1l'1tl"r11 fJ n11t'l \l f111ii L.;; 'U • 
(generalization) L ~11::Ln1J1,1nfl11ii ~l'1~t'l11'1iifl-:i~n1"r1 !'.Jlf'l lt1l'1J1 fn' ,Jn'l.J::L ii11~11 
'11 LLt1Mn11cl'11-:1 'l ii fl\l 1 ir1i"r1!'.J1 f'llt1l'1J11t1l'1i111nri~t1l'flULl'1 LLt'l::~\l L~~t1l'1ii11n'Yl~t1l'm.JLl'1 
a-:i~~;)flctlLL UUfl 11ii·tl "r1,Jirn-:i 1ir11'Yl!'.Jlf'llt1l'\Jli ~-:1 'l.J::L U'U'fi° mrnf u~utiEJ 11tJnl'i'EJ\l LL(P] 

fl11ii'f iiEJ-:1t1l'1m 1ir1a~ 'l ~n'l.l::tJntl1::n1f'l"r11mrnt'l\l EJEJmnriEJ'Ui'jn11ri~ t1l'EJ u L ~11:: L 1h-1.~\l 
Yi~,Jijn11~111'1.J n11Lnuim~t'l LLt'l::u1.J'tifiijfl1 1ii£J1n~1u1n{P]EJn11ti1.J L"r1~~t'l fu1EJ\l 

2. 3 .4 fll'i l i 'Yi' fl 1:1 ~LL a~ L'YlfliiflL -w· t> 111t.l'i~11'tJ fl l 'i w111 li ci LU 'U 

flWflflllt.U~L~1J'\ltl-:Ji~1iY1Ulfll11'9lf Lif'Un11Lir{tln1cl L!'l~EJ\lijEJ~l\l 61 Lif'U n11~1~~ 
(dissection)n111Lml~"r1L 'UL ~\ltl1inm n111-E Wheat Stone Bridge LLt'l::n11L ~lJ~'UYfn,,:; 
'l ~n11L~!'.J'UL ~EJ~11ru1L~tnnun111J1n~~n t~ri X-ray Lil'Ui'U 

Paul Hirst cl111 !'lru~ni;ru:: 4 1h::n11~nci11iiT-u::LiJ'Utl1::triir~(P]m~n • 
~m1t1~~'1.J:: 'l i'W'l.J11ru111iriri1f'!1«1J11lf 'Uij~ni;ru::Ll'imLt'l:: LL1J1n{P]1.JL tl~1n 1ir1~'U 61 El ci1-:1L 1 

fl1qt1l'EJ~fl11«11"r11~1EJ ci1\l~L "r1ii1::t1l'iinu~ru~ni;ru:: LL(P]~::iEJii1'Tf1tiLITTdJ1 ~f.'l'EJ~fl~EJ\lnu L -d'EJ 'Vi l 

LL~:: 1!'.JiJEJ-:1 L~ n-ti' ri1~ -:I fin 'rJlL~ lL 1 ri~ ~L ;j !'.J'\.-1.ij fl 11'-Jfl ~L.;; '\.-1, 11 rl'1~El'\.-1,1 ~L ~mill~ l 'U 

1ir11'Yl!'.Jlf'1lt'l'\Jl1 ( 'l.Jln~mn111;'riri~t'l'EJU~u111riiiEJ\lL~n~\lLL(P] 13-14 'IJ1Uif 'ULU ~::L~lJ 
°r'ilfl1ltJLi1hL\P)11) 'l~tl1::l~~~1;fqi 61 Lif0..i. ti116J'!fl~iJEJ\l1'Yltilf'll«IJ11 n11~m::UU'IJEJ\l 

1ri!'.J1!'11t'f1J11 flfl~L'D'U"r11fltJ l'..i.Yf111~1 ~L~\l1'Yltilf'llt1l'IJ11 "r1~mnru"Yi~ 1\l 'l '!IU 1~n11~u~1~ 

t'fflUt'f1~ (scientific inquiry) f'11llJ'D'lU&f \l LLt'l::tl1'ifqJl°t11\l 1'Ylti lf'll ~lPd ciEJii~:: i\-1 !'..! 'l ~L~n 
11ii~-:i~n;ln~1LL~:: q«'U 1, if 1 l iJ~1ii ·Trn'W'l.J11ru l ll'111 1ir11 ri t1 1f'!1~1J1 1 ijfJru~n1'ru:: 'W Ll'11' 

, .., I .. "" -., .,,,.,,: d' 
l.Lt'i::LL'1mll\lLlJ"'nn1'iflEJ'U 61 L\P)\P)!'.J\lil'\.-1. 

··········r1·1-~~~~~1111111111111111111~~ 
:•:•:•:•:•:•:•:•:•:•~-J'. D ~ a a a ......... •:-:•: :·:·:·:·:·:·:·:·:·:·:·.· 
•:•: ··:•:•:•:•:•:•:-.- r} 33 
"• •.::::::•:::::-: ~a ~ "~ ·~ 
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'l v.n11fim;1fiv.f'11'1L~r.J1n'Uf'111iiLilv.).)1'lJti\11if11rir.i1mt'f(J]1~v. q~1V.!'1\l,:::'Wtiri111J 
bbt'l 111 1ir11 °r1r.Jlfllt'f(J]1 ~ Ln\P)if v.,1nrhn11).J~l\161 L ~ ti-A'l'llV.11'111).JlLLt'l:::t'f ~DqJqJl'lltl \I 
ii1mrni;~ t\P)r.J5jL u1V1ii1 r.i~LL '\.ii\P)~~ti\ln11,:::'ti11'111).JL i11, 'l v.ti11).Jifl~'llti\la\ILL 1\P)trtJ)JLLt'l::: 

' 
il11n?J n11ci~1\161 115n11 LLt'l::: LL v.1ri1\l.y\itn 1mnf!1t'fm1 i'L ilv.Lf'1~ti\I ;jtJ~~1 Fi'qJ L ~ tin,n11ii 

\01\lnci11 civii"l~LLri 115n11ri1\11rir.i1mt'f(J]1'Vl~ti115n11u "r1\lt'f~DtlJtlJl ~\lti1V11n 11 "l~~ 
n11~11J11nnv ci1\11ti'Uf'1tirnLtr111J:::~'U11 m1fiv.~'Ua\l 'l VI~ 61 ~\l'Vlt'llr.J citi)Jti1ffr.i115n11.y\nci11iJ1 

Ln v u~\l~v. 115m1rnciTrrl~~ q~ r.i1 r.JliJ~\P) LL Dt'l\I il1Dil~ \I LLt-i:::5jn11-A'!'llv.1n1111J v.n1:::rf \IL v. 
D"J, um "Jl ~::: ~'U 11~'!! 1J 1 v.n11Yi~~1'un11 r.i ti ii11J it 'Uti 1-l v ci 1\1n11\1'll11-:i'll u 1 v.n11 V1-ct-:1 ~\I 
1~bbrl 'lJ1J1V.nl1~iJt'i1V.t'HJ'Ut'i1V. '1v.LEJ-:1 

,... 

2.4.1 ti11'1'~Lfl~ (observation) L~ti11J:::~~11ru111 1ir11rir.J1t'l1t'i~rrn, \P'l 
L~iJl"i'V.,rV.~ltici1-:i"l 1.iv. L 11~:::~u 'Jl n11r.1-:1Ln(J] ~:::dJV.~-:1 LL1nfi~:::rh 'l ltm~'l;UL~iJr.ViJ~l.'l''Vl1ti 
1u11 V.1511iJifl~l\P'l !'.Jtllfl!'.Jtl l!'.J(J]V.::: 'Vl1tith:::t'i1'Y1r.ViJ~t'i (Senses) ~1\1 6l L ifv. 

2 . 4 .1 .1 n11iJEJ-:IL.;;V. 'V11El~n'tjr.Vii~t'i (seeing) l\P'lr.Jn11'lift11!'.J 

2 . 4 .1. 2 n11l\P'\LJ'UL~!'.J\I 'Vl1EJLt'i(J]&iJ~t'i (hearing) L\P'l!'.Jn11'lif~1u 

Yf-:i'Vl1Ei ~1L V1ilr.im~r.J\1~1-:i 6l 
2. 4 .1 . 3 nT~~iJ1t'i 'Vl1ti~1V11&ii~t'i (tasting) L\P'l!'.Jn11'l.,n{v.Lllv. 

a A I 

Lf'11tl-:l~lJ1t'iEll'Vll1(J]l-:I 61 

2 . 4 .1. 4 n11"l~n~v. 'Vl1ti'-ll-Ut1'ii~t'i (smelling) L\P'l!'.Jn11'lif~~n 

2 . 4 .1. 5 n1!'.J&iJ~t'i (feeling) L\P'lr.Jn11'lifohv.~1-:i 61 'lJEJ\l-:i1-:in1!'.J 

&ii~t'i~\l'lltl-:!'Vl1ti1(J]t)rf1 "1 "lil 

Ell !'.J(J] v.::: 'Vl1 El il1::: t11·l1~iJ ~ t'ib V1ci1-d "J::: Yi1V1-.i lfi1urn1m:::1Pj -u ~ 1n~ .. H f -iri1-:in1!'.J111 ~ 

.. .... :·:·:·:·: 
34 ·=·=·=·=· 

t~J 'cry . 
-., . .. . 
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~\l)J1~nnt*\I LL 11'1iP.J)JlllV~P.Jn n11Lf l"r11P.Jn1::~w~::;:if'l1l)J~)JlV)JlfliZP.Jm ~v\11\Jlit~ 'll::;r~P.J ~ 
ntJ~~,l~f'l 11).Jim~:: f'l 11).Jt'f~ 1 'll'!JP.J\I ~"ri1n11&\1Lfll'1L iJ~ "r1trn~~;?~ ~~'!JP.l\lfll1.&\I Lfll'l P.J Vl\I ;:i1::tJtJ 

V~)J'll::t'ff l\liJ1::t'fllfll1ci ~;jf'ln4fh 1 r;LLfi;11'1 L ~1l::'ll::L iJ~~\I~ L~)J~~ 1 r;L1liJf111).Jfl'\-iL ~\I 
1Yl Vlf'llt'f 1'11 1'1\1~ ~; \ltlP.J 111.l1::t'fllfll1ci ~P.J\I LL~ ~::l!f'lfrn'll::L U'\-itlm n \J)~P.J\lfll1;ifl~l 
1Y1Vlf'llt'f1'11 1flv$jiflL~)J~~)Jl'lllflfll1tl\ILfll'l (Planck: 195 9) 

2.4.2 ,j'mfi1n1l.:J (fact) 

~m1v~ ~n;ln~1 ~mi~f'l1'1 ciP.J)Jf1''\-iLf'lVntJim't1'1l'll1\11'\-i11.lLLtJtJIPl1\I ~ n'\-i Lif'\-i 

L 11P.l:l'll'll::fil"r1~flif ~"r1l'lllfliP.J L 't1'1l'll1\l~L11fi1tr\I L~~~P.J ~ L11P.ll'll'll::~\I t'fil~~Jl'\-i ;r '\-iill t\Jl r.J 

P.J1ffvim Yl'll'll1\1~11tJ11iiLi1L 1' LLIPl'll::;:i~"lflL i1L 'llP.Jci1\ltJfl~P.J\111im Yi'll'll1\IL "r1ci1it'\-it1P.JP.J::L 1 

~\ln11it~L11'1l::~tJP.J ~Lt'fiJP.J 111 ~n11L1r.i~n11t'f P.J~1ir11Ylr.Jlf'llt'f1'11it~ f'll~fl'll::~.bim Yi'll'll1" 

ii1t'f P.J~L ~P.J 1 ,.;L;1nr\P.J\li1ii1nn11~,::L ir~ 1 ~L ~P.J"a~ ~ ~;:if'l11ii~1if~"1nn11 'll~rh 1-JL~n 
;)f111n11,fli1"r11P.Jr\P.J\li1im Yl'll'll1 \IL ,.;)J1m r\1 L\J\LLi1'll::LiJ'\-i~\l~tJn~f'l11 

imYl'll'll1\lit~"r1illr.Jti\I 11vn11L'4~1::~P.J\lf'l1llJf (Koslan LL~:: Stone,1968 : 24) 

~\IL iJ~~" Y\\'1ii1'll1nn11«\I Lfll'l'lllm "r1~n11ci "r11P.J 11'1tJP.l ci1\l 1\J\P.J ci1\l"r1-d\I LL~::~n"O,J::tJni-i 1L1.11 i 
LiJ~iP.J~~~~~~,1~ 1 ~n11t'ff1\lt'fiJ~~Jl'\-iLL~::Ylti~~\P\1\I~ tJ°fltJl°fl~L,\~'!lP.J\I im Yi'll'0,)1 \l,t'\-i 

ij"'lfli'~ti~ntJf'l11ii~1il~"t ~;r1'!JP.J\l~~LP.J-il L ~11::1Ylv1f'11t'f1'11m ifim ri,,1" LL~ im li'll'll1\l'll:: 

ih v 1 "r11Y1Vlf'llt'f1'11;jf'l1llJ"r1l.Jlr.JIPIP.Jfll1°rilf'l11lJL i11 'll LL~::t'fllJ11t1P.JTilllr.JD1lfl~fll1ci~1\I ~ 

L'1 1'1\lit~i m Yl'll'll1 \l'll::ri1"r1i.t'l~Lt'f;jP.J~a~ ~;j~r.J~lfl~~P.l'!Jll 1~fll1\P\l\I~ 1 '\-ifofl'!JP.J \lfll1fifl~l 
1Y1Vlf'llt'f'11 im ri,,1 \l'll::L iJ~LLIPIL ~r.J\l,fl'lllJ'!JP.J\l'!JlJ1~fll1Yll\11Yl r.Jlf'll t'fl'l1 L rhit~ 

'11VL"r1~~~~\IY\\'1nci11lJ1 ~P.J'll::t'f1ill'111n11fin~11Y1 V1f'll t'fl'l1it'\-iij1ifP.J~~n11 
Lnll11lJ11'-limYl'll'll1\I itlihbimYl'll'll1\liJ1~11n4~1 "r11P.J~lillL~P.J1,.;~,::fLLIPl~ll1'\-ifll1 
1Y1Vlf'llt'f1'11'1l::,;1L -n~n11L~v1ntJn11~1im Yl'll'll1\l)Jl1ll\ILLIPIL ~P.J1-J;jf'l1lfl ' ~ lJlr.J L ~P.Jfifl~l 
"r111fin11~'1l::LifimYl'll,1\IL"r1ci1it'\-i1 ,.;LiJ~1.l1:: tr.iir-..~1 . Ufll1P.l11t11Tilllr.JL-JLn\Jlf11liiLil1 ~rn1P.J 
L ~m ~lJYj~~tr\lf'l1llJ;)f11-Jii1n;r'\-i~~LP.l\I fll1fL'4~l::LLIPlim Yl'll'll1 \l'll::L t'f;jP.J '\-inllf'l'\-i~f;'n 
L~~1::LLl'l~1t1Zl'lfl~l'11L r\1it~ LL~Y111L,Jt'f1lJ11n'll::Lci~L-JLiJ'\-iL~~\IY\\ ~L 1l::L~ im li'll'll1\l'll:: 

Sj~tl4'11!'\P.Jn11~!'ll~1t'f~if~~1L~n\P\m~P.JL'1;:in11~1imli'll'll1\l\P\1\I ~ii1~ t'flJ~t'f1'\-in'\-iP.Jci1\I 
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b 'VliJl:::t1tiJ 1~~moJrn:::iiv-:in111;1tf1-:lfltl~L 8Jfu f111iJ;)f! ~iiii~,1~ 'Vl~mnrn-ri 'Yl!)~~ mi:::n~~ 
'oij::;°f.'hLU1-tl. ~nl1LLnD~'VllLrll~~ . 

Kuslan LLC'l::: Stone L~L~~t11ULL1J1Jfl1liJtliJ~~th:::'Vl11-:iim .Yh,1-:i 

t1tiJ~~}l~ 'Vl~mnrn-ri 'Yl!)~D L'Lt'l:::n~ if-:1!11-w~ 2. 3 . 

'Yl!)~~ ------n11-W•n1rn1'Vl1L'Vl'l~t'l-~uii1~---- n11-wtnn1cl 

t1til~~,l~ 

( fll'Wfl 2.3 : fl111Jd'JJil.11i'i~'tfll~,j'tJLfl;J;J~~tl'UflQLfltuerl9il~ ~ ) 

LL'Vlci-:i~ii1 : Kuslail_ LLC'l::: Stone : 1 %8 'Vl°rtl 24 
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qLL~-'1iJt11l)Jnl'1L ~~ 11 1~f111L1rrnf111t'ffl~1'1f11'YlVlf'llt'f(J] 1(J]l)JLL r.l.tJbL~~~.,,L~)J 
"If~ t11 qt'ffl~~n,~it lim .;;,,1 _,,~ ~1~n11n~~f11fl-'1 )Jlt'ffl~L~n 1'1 dhit~t11'i1'1ti-'1f')rut'f)JiJ~,,,1 fl 
t1ruti1iifl-'1im .;;,,1.,,L ,_,ci 1"1f~ 11,~;j~t'ln11;ln,;11'Ylv1mt'f(J]i)J1n-Jflm Ylv-'1 l1'1 L Y-111~n11"l~ • 
)JliJfl-'1im .;;,,1.,,"lf ~,~;j1nn11LL(J]n~1.,,n~ ;.,,-n11-JL i11,11im .;;,,1.,,L iJ~a_,,~,~l'ifl.,,,1'1;1 
1 ~n11;ln,;11'YlVlf'llt'f(J]1 t1J1vi'JL1'1~1'111im .;;,,1'1LU~L Ylv-'1LLl'laflf1C'l l-'1~ ~l)Jl1 ii ~flf11~~~ 1-J 

Ln 1'1'111).JY-I v1 v1)J~ ,~flTI1JlVLLC'l~'Yi1t111)JL i11, 1 ~a.,, LL 11'1tr fl)J~ .,,ii fl 11L il ~fl.,,f'1 u1~nfl1J~ 
' o Q,.I A I d 

t'flt1~V-'1(J]fliJ1J1~f111f'lf11;1 

2.4.3 flt)LflW'Yi (principle) 

f1i;J Lnru "nL ~ 1'1fl 1'Yl Vll'llt'f(J]1"1f ~;jt11 l)J ~lt1~1'lflil1J 1~f111L1 V~f111t'ffl ~ L Y-111~ ,~ 
LU~bt1~fl-'1;jfl~,~'11'1v1 ~f111flTI1JlmLC'l~L ~)J~~t11l)JL i11, 1~a-'1LL11'1tf fl)JL~L il~fl ci1'1fi nci11 

11Pwrf 1 'Lu ni;J Lnm,; ,,,)Jl vti-'1 "ifln1,_,~,,,,,1fliflir-'1t11J~L ~v 1n1Ju11ni;Jn11ru(J]1)Jti11 )J'ifl~ 
~iJ ~tjJ(J] if ~)Jl t1P1v~1~n11n~~n1fl-'1fl ci1.,,;j1~L u VlJ LL 1J1J LL~~LLC'l~t'f1)J11ti'Yi1t111)JL i11, L~ 11 

l(J]t) (objects) L ,_,~n11ci (events) ,_,1fla_,,~;jf')ru~n,;ru~Lil~~1)Jti11)J (abstract) ~_,, LLl'l 

2 flcil-'1,,,1fl)Jlf1f111if~"lu ,~iJn11U~'Yl~&)J~~15n~flV1'1L1Ul-'1?" 
n11t'ffl~ni;J Lnru on1-JmiLfin~~ t11,~ifl-'1L ~).)~~ lt111)J~lt'1tlJ1-JLLriLfin~-'1 LLl'l 

n111uf t11l)Jnfl111JVfl1'1,,,1flt1fl~L "JU ,~f11~~'1qL1 V~L~)JL i11, 1 ~f1i;)Lnrueril'l1'1"] L11,~ 
Y-11Jt11l)J,1'111 l~n11'Yi1t1'Jl)JLi11, (understanding) l~L~fl-'1111 L,_,~n11ci ,_,1flt*-'1Ll'1"] 

11)J.ff-'1n11L1v~f 11t111,~Lil~flci1'1L1 ,~L~)Ji~L~flLfl LLC'l~,~~1"ll.l1 ifl~Yi~ ,_,~"If~ Lil~ 
n,f111)J,,,1flil1J 1~f111fi~,.j;j,1'1,1J L Y-11l~~"lf ~ l ~illJ 1~f111L1V~i;_,, L U~L ~fl-'1~lf'1~fl cil-'1~'1 
~fln11;ln,;11'Yl Vlf'llt'f(J]1 vn;f 1fl ci1'11 ~n1t1l ~t11qt'ffl~ifl-'1f111,~t'ffl~f1i;J Lnru'1iifl-'1L "JC'l (cell) 

t11,~ifl-'1L~)J11'1LL~~f111t'ffl~Lyjfl1-JL~mn flf111f1JfLLC'l~'Yilt11 l)JL i11, 11'1 v,~~fl-'1 fllflV 

t1fl~L"]'UiJfl-'1;1(J]LLC'l~L"JC'l it1)Jlfi,11ru1Lavr\fl~ ~'1111Y-I~ 2. 4 
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nT~1uf~nn 

t~nrn~imn 

., .. ., 
f11 'i ·rn l 'i: ~m 

lU1'i'i1J 

.. 
nl1iJEJ~L '\-1~ 

L"]'~ 1 L"]'~ 

ft~flLU'U 
lU1'i'i1J 

.. 
nl1iJEJ~ L "1~ 

L "]'~~l~ ~ 

f111iJfri~~1u 
LL~:::l'.Jm~fiil 

' 

r 
f1tJLf1W'fl 

' !"I ' - L~~~l~ ~ ~:::Lu~EJ~f) 

1h:::~EJU~~ltltlji!El~~1~ 
- L"]'~cimJLn\P1~1m"]'~\P11~n~ 

ft~flLU'U 
'Ul1J1'i'i1J 

.. ., .. 
nl1L1~~1 ·· ~El~L'\-1~ 

nl1LLU~L"]'~ 

Lrn:::t'f1~11mn1.Je.m'l~ 

( tl1l'fff 2.4 : LUY'1~fl111JtY1JiU1f 'i~11i1~fl1'il'Uf fl~'ULl!SU LL~~flt)LflWcrl ) 

LL"1ci~~~1 : Sund and Trowbridge, 1967, "1-J1 3.4 
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2.4.4 1:1':U~~!1U (hypothesis) 

1~n11Mn~11'Ylr.J1n1t11~1~~~n,:::nci11~\lt11~~~ll~ti~Lt11~EJ ~n1'Yl r.J1 n1t11~ iiiti1 1 
n11~ \l ~~~~ jl~ ,:f ~L U~bfl~ti\l~ Eir1~1~~"1tin11°r'i1fl11~L ih 1, m~::: 1 i'Eili1J1 m . .b1n{]n11cl 

I I I • 

~1\l -i t11~~~j'l~fir.Jti-~1'1Jn~v~r111tl~n,:::~1~n11n~~mv\lLiJi.rnci1\l~ LLl.'l:::ijfl11~ ti1ff~ 

Lnvrn 'Yl1nD'Yltii:i~ L vi11:::L 11iiti 11t11~~~,-1~~v '°LL~ 1f\11~f11P11 ~LiJEJ\l ~~r1L~ r.J1ifo\lniJ 

L V11PJn11cl 1~t11'll\l -i r1EJ1ffmTmJl.'l,1nn11~\lLn~~Tvh11ru1-J1ijf\11~~~~~15"1EJn m.hl .i? II 

iJl\lflf \lb u~r1r.Jti~11J1l'Yltl'l-1~fl~tlt1l~iJ~jl~fi~l'1°11Jnl11°'l. 1 1tl\lbbcl'1i(~btl\l bb,J1 1,:::~ t1l~ iJ ~' 1. 

iJl\lEJ ci1\lfi~iltJn~B\l.yf \lV1~\P1 LLl'it11~~~,-1~ ~~,:::~ti\lt111~11mh'h..n iftiTI1Jlr.J Vl1EJY1 r.J n1 ·~ 
i.J11n{]n11cl~1\l -i 11'1 n11t11f1\lt11~~~j1~r1ti111~~civ~,:::ijtf~V111'ivfl11~ r.J 1n~11JY' 
bb~n11~cy,°f.iM1J t111~,:::ih r.J°r'il 1 VILl'iii'm rh,1 \lr1 ti1ff~ 1111rhr1~n1'Ylr.Jlmt11~1,:::~B\l br.JtftC. 

• ~l.'lB\P1;'W~Bn1 1t11f l\lt1l~iJ~,l~bbl.'l:::n11bt1l~B'Yltl'l-1~"11\l"] ~\lirn1'Ylr.J1Mlt11~1fl~l\P1bt1l~B ~~~ 
~lmbl.'l:::'Ylti'l-1 ~ fi~l'i1'Dn11 r.J EJ~11J~iJii v~1m rh l\P1 ci v~,::: L iJ ~n11 t11f l\l Lt111~~v L~r.J\l bbl.'l :' 

Lnm~flru 1 -Jmi~~LEJ\l11'1~1m ~r.J\l~~ 
' 

Torricelli LU~~n1rir.J1n1t11~1fl~Vl~\l bbl.'l:::bll~~nfl~rhrn\l Galileo 

~n1 'Ylr.J1Mlt11~1 ~~\l l Vlqj 1\Pi'L iJ~q t11f l\liJ11EJfa~EJ1 (~\lb U~~i.Jn1ruti1V11'iJ 1\P1fl1l~n.(P : \91~ 
'llEJ\l 1J11 r.J1n1n) t1P1r.J~\lt11~~~,1~11 11 fl11~cy\l'llEJ\l~1i.J1EJ'Yl l ~iJ11EJfa~EJi,:::L i.J~r.J~1i.J b~ EJ 
fl 11~n1P11'1w1rn\l iJ1w1n1nL i.J~r.J~LL i.Jl.'l\l 11 bLl.'l:::1.Jflfll.'lr1t111~11ti~~rr~ 11t11~~~,1~ 'llB\l Torricelli 

tJn~B\lLl'i'Lbn Blaise Pascal t1P1r.Jn11~1iJ11EJi3b~Bi~~ltliJ~1Jb'lll bbl.'l:::YiiJf\11~,1\l11~1 
tl1v'Yl 1 ~iJ11Bi3b~t:rh:::b tl~r.Ji.mtll.'l\ll tlmt.Jn11vir.J1mci'lJB\l Torricelli ~\l~r.il.'lri11 -J~t.JiJ~jl~ 'llfl\l 
Torricelli 11'11'iJnl1r.JfltJ1°1JiriJiimLl.'l:::b ~t.Jt1lt11~1ll'Wb iJ~ "'Yltl'l-1~" 

2.4.5 lltlltQ (theory) 

t1P1m"MJr1n11Mn'l-111'Ylr.J1mt11~iLll~n1t11~1r1vir.J1r.J1~V11ii1tili1J1m~r.J1niJ 
b V11PJn11cl1'11\l -i r1i.J11niJ~~~1~1511t.Jir1~ ~\l1\Piijn11Mn'l-11fi~fl 1'1n~ti ci1\ln1'1\l'll 11\l 

f'11fliiJ1r.Jn~ ii'flfl11tJ~~1tJ1vi11ru~1n~ Vl1m1r.Jl.'l:::b~r.J\P1b~r.J1niJn1111r.J\l1~1\P) "l ~ijiJfJ 
~t.J~ ~ jl~b lJ ~ yf ~jl~ bbt'l :::~1t.J11m.b 1 tll ifvi r.J1n1cl111r.J1~ ~ 1111:::rl n1V1~\P11111,::: ~ r.Jl.'l 
u\lbnl'1~~flci1-J1111'1 b11i1fl11"11Eifi1J1r.J ii'm:J~t)j'~b V1ci1~~b iJ~ 'Yltl'l-1~ 
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L1lfll,,:1 ~fl1 llJ'Vl1-Jl!'.J ~fl\l'Ylt]'rJ~ Ll'f 11 'Yltj'rJ~~\.L'Vll.Jl!'.Jii\l "j:1J1Jtilt:J1jt11~1Jl!'.J 
1 \.LL ~\l{Jlnn1riv1 fiilflfl\.LL ~ilLiJl-Ljln,1\.Lti~1fiqJ" LL~:i'.l11ru~n'rJru:ti~1t1\.Lh~\l'1t:J i.tJ-d' 

2. 4. s .1 'Yltl'rJ~ ,:i'.l11ru~n'rJru:fl~1vn1Jnlj,\.L{Jl\.LlnljL~v1n1J~\lLl'1 61 ~\ltll 
'Vlln 11i'.l~\!L 'Vlcil~\.LLn~;f \.LlJl,1 \l 61 cit:Jl.J,:ih !'.Jt1fl\lLITT1-JtJj:t'{1JnljruL ~LLrlL jl i.1'1 L ifl-L 

'Yl']'rJ~fl:{Jlfll.Jilfl\l~fl~ if l-L ~\! Ni els Bohr L'11l-L'1\.L1n111fl1\lt1f1\liJfl\lfl:{JlfllJLt1;jEJ\.Lrl1J 

1:1J1JITTv: • 
2. 4. 5. 2 'Yl']'rJ~ ,:ri1V1-J1fiLt1;jfl\.LLfl~fl\lD\l~ ~if'1Rl-Lh11 iifl~\!Ln{Jl 

(observation) 'Yi~1'11-J1~\.Lijf1ru'11lJ1n-JEJm ~!'.J\l L1'1 iiEJ~\!Ln{Jl L1'1fiLill-LLL~L ~ !'.l\l!ll'W~ 1\l\PllLL~~ 
i.lJL ifiim ri,,1\lti-W\ltJ1:t1\l'1 

2. 4. s. 3 iifliltlJt:O'~~fl\l'Yl']'rJ~Ln'1,1nfl111-J1L1lJ t1f1-:it1j1f1 ~fl'lirn1'Ylv1f'!1t1\Pli 

tif11'1fil-L~\.L'-llL ~flflfi1Jl!'.JLL~:rh~nl'-JL ii11, 1 \.L1511'-l'1l'l~ L ifl-L 'Yl']"rJ~hJL~f)~ ~.Jih1njl\.LlJ l 
~nnf'lfl\.LL ~tJEJ :{Jlfl '-l~-:i'l,Jl.'f1'-J11ti,:'-lEJ\lL l1l-L Ll'i LL~'Yl']"rJ~1'-lL~f)~ l.'f1lJ 11ti1t l L i.JEJfi1J1 !'.l'W v1n1cl 

~\l~l\l 61 Ll'i'-lln'-ll!'.l Lifl-L n11n~~,1v~EJ\ltm~fl~ (diffusion) n11LU~!'.l\.LLLU~\lilfl\l 
f'l 11'-l~\.LLL~:tl11-J1\Pln EJ\lilfl\l L 'VI~ 

2. 4. s. 4 'Ylt]'rJ~LL~~:m1"rJ~tifil-L'W1J,:;j~n"rJru:~l'1'Vl~\.L 'WfEJlJti,~i.1'111JL ~ij 
n11i.J-r1Ji.J1 \IL i.J~ !'.l\.LLL UM 'Vl~fl~\JlJ\.L1n1j L1'1 61 L Y1 m ~'-lf1ru!l1'W LL~~11ruf\1 ~\! ~ \.L L ifl-L 

d d ~ d CV CVA J' Q Q CV d 
n{)nl1Lf'l~fl\.L 'Yl~fl\ll'111Lfljl:'Vl'Yl Kepler 1JqJqJ{Jl~\.Lnl'1 n{)nl1{Jln~fln \PltJ,ln'Yltl\l LL~~ 

n{)fiL~ !'.J 1rl1J,Xl;f' \.L i!1M~fl\lnl~L~ tmi~ it1J11L iJl-LEJ\lfii.J1:nfl1J~lf'1qJfi rh L ~~ 1;]\.L "rillJ l 

~\JlJ\.LlL ill-Ln{)nljLf'l~fl\.L titil.'flJ1J1ruLl'i LL~~EJ1,,~i1EJ11n{)~l\l 61 ~.Jnci11if1 v L 'V1Lmtt11mt 

fl~'Yl']'rJ~~lJ~'Yl15 (relative theory) ~\.L'-ll Ll'i LL~:L~fl'W,11ru1EJ ci1\l1fl1Jf'lfl1JLL~1 L 11,:'W1J11 

n{) 'Yl']"rJ~ti~IJlJ\.L1;f l-LlJl L 'Vlil~l-L,~t11lJ11tin1J11'-Ji1fl.J L~lJL ii1lJ111'Ll'i'Vl'-ll'1 ~\l ,~if1v1 ~ 
t1llJ11t1'Wv1n1ruLL~~"ri1 i. iJ1 ii.l'f EJ cil\l i'.11.h:R'Ylfi !ll'W LL~:n 11.J ~ 11\l ~\! ~ \.L 

2 . 4 . 5 . 5 'Yl']'rJ~ti~1\.Lnl'l!'.Jfl1-J-r1Jit1Jtlfl~W~~i'.lf'Jrut11-JU~Lfl\.L 1 \.LL ~\lU:'Yl:~lJ~\.L15 
~1'-J11ti 'l ~t"11t:J11ti1n1n £.Jti~1 £.J~t:Jn11L ii1'l~m~:"ri11 i.J'W v1n1ruLl'ifl ci1'1i'.li.J1:R'Ylfifl1'W 

2. 4. 5. 6 'Yl']'rJ~'Yll\ll'Yl!'.llf'!ll.'f'111. l-L'Yi'f'll-L: J.J.Thomson itnYJRn~~~\lL 'Vlq,)'1l'11 

V\lnt]'rJ nci1111 
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oJ oJ "\ 

tttl"1tl~'tlfl11JU 119:f fl!) YHHH1' ~ffS1 ,l . ~ 

Yi11w1"n • 
"r1tp;tjl 'VllJ 'l ~il'WL {1f'1Wr~tJ-iv.;j'l iL iJv.a\loW\11h:t>t\lf'1 

~v.t>tl'1°r11ti LLl'I ri 11,:L uv.L ~tJ\1111ri1\ln1 ti111'WLam.nn • 
n11L~fl\l~u11f'1,1m 'VI'!~~ 1 wt1f'lv.:iifl\l~nYJancl L dtJV11 

t>t11:ii fl\lrlt)'J:oJ~,:L 'ltv.1 V.L ~fl\IV. ttitJl titnnn 11"111~L ~fliifl 
~nYJancl,:~\1~1Lfll'Y1t)'J:oJ~LUV.~1L~fl~'Vl1flU1:t'nv.~,: 
1 ~Lnl'1n11n1:~v. n11Lt'tV.fJLLV.:LL~:n11ril'1~fl\IL1'1 'l (J\f) 

U1ln~n11ru~Lfil'1;fv." 
(Kuslan LLt'l: Stone, 1968 : 25) 

2 . 4 . s. 7 tJ\lf'iu1:nfltJ~1~qi~,:1.J\1~11riti'J:oJtjtl'1,:Ll'11'tJn11titJ~1'tJ~tJtitJ~1n'lttJti 
L ~ti.,:i 11'1 'Vl1tJtJ1,,:nci11'4.\P'\1im1ti'Vlii.J11 riti'J:oJtjt~,:u1:t>ttJ~~d°1L1,'Vl1tJu1:t>ttJf'l11~~~L 'Vlt'l1 

it~ ,:if ~fl~ntJt't~11ti111'W~,:~1'4.u'Wti1n1cl11,:;j~mn~if ~~1n'lttJm ~ti.J 1~ ;jrit)'J:oJ~L il~ 
~1~ 1~'4.il'lttJ ti~t>t1ii11ti'Yi1f111m '!i11, mi:~1 '4.utJliu1tiu11n~n11cl!J\ 1 .,:i 'l L~L u~tJci1.,:i~ 
LL~ ri 111 ~ ~t'l'll EJ.Jn11-w ti1n1cltl ~vm1~ ci m,1,:'Yi11 ~rlt)'J:oJ ~ it~'4.il'4.~1un11 tiEJii1u~ui1m "r'i1 

~ n 11V11 EitJncl'm~n '4. U1 w~ t'{~ L if~ n1m rlt)'J:oJ~ Phlogiston ~ \ltJ n~~tf 1 .,:i t\P'\tirlt)'i-J~ 
L~l L 'Vl,j''lJEJ.Jt'lll 1 ~LtJ1 ~\1-d'L tl~l'i~ 

2.4.6 flt') (law) 

n~(Ph.J 'l 1 ~1ir11'Y1ti1f'!1~1~~lJn,:'Yi1f1111JQ\lti1nl'IEJn11'Yi1"111~L i1 h1 ~mi 
~m1v~EJ ~Lt'tiJEJ L -w11 :n~(Ph.,:i 'l iJEJ.J 1ir11'Y1tilf'llt>t~1,:;jf111'Vlii1 ti~LL~n!J\1\ILU,1nn~~ 
1 ifo ~1 "l-tt1\I f1ilyt 1 LU L 'W11:'4:,i~; -:i'Yi1 l ~Ln~f11l~~tJt't~LLt'l:~ f11l~'Vl~ltiLilt'tfll'1f'I~ fl\lrllJ 

L i11 'Y1ii 1 v~1riv1mt'ttidn1'VI~~ '4.1 

n~1~L~-:J1'Y1£Jlf'llt't~1 (Scientific Law) ~~'Vlil l £Ji1-:i " rit)'l-J~ri~~c.l 1~ 
nl1'Y1\P'\t'lEl-:JLLt'l:ijf11li!L ;ElrJEJt3.JEJcil.J~-:J " (Wilson, 1952 : 30) LLt'l:lJn,:£JEJiJ1unv.-ri1L Ul l n~ 
~El '!iEJ lf qi qi~rhL ~~El~ 'lJ f)-:J U11 n ~ m1clm il1i11ilil'"l~~L n\P'\ ~~El ci1-:it't~lLt'tiJEJ~iJijn11 L U~tJ~LL Ut'l '1 

u1-:in~-:iL 11;-:iL1tin11 n~1i1J~ir1~ (Natural law) ~\IL tlv.a\l~~n l'Y1tJlf'llt't~1-wv1v1~;1n"i~n 
t1~f1 l l l ~11 £Jt'l: L~ tJ\P'\ LLl'l'Y111ijt:i1.Jt't11f1Ul-:JEJci1-:i L ifv. iiv.i;cli'j'!itJ~ l rl\P'\ l ~~~f11 lilt'tlill1t1 . . 

=·=·=·=·=·=·=·=·=·=·=ri--1-111111111111111111111111~~·:11 
.......... ·:1 •••••••••• It • • • • • • • • • • • • . ·:·:·:·:·:·:·:·:·:·:· ~ ~ ····················.,... . . . . . . . . . . . . . . . . . . . . . . . . -.•.•m•e•e•a•a•a•a•.•.•.• .,IL,_ ... . . . . . . . . . . . . • • • • • • • • • • • -. ·-·-·-·-·-·-·-·-·---
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LLa::it1 ~'1vrn1'1 imvdt1.J 11t1.J L'1~t1.;iijt1 'l '"n11'Yl'1a tl.J n !J 1i11llif1;J-ti~n 1 'Yl rJlf'1lt'f '1i fli'" -w lJ 

,\'·w 'l '1n11-wrJ1n1m'l '"1h1n!Jn11ci'11.;i '1 ;j'lru~m~ru:: 'l '"'11lllLtl'"1 Ul'1L r\1.;t'" 

'l '"n11An~n'1'"'11'1L ~t1.;i11111v.;i 1ir11'YlrJlf'1lt'f'1i L 11,::-wll1l'Ylt)i;~'11.;i '1 ,:: 
'Yi1~i.r1~'1~1JlrJ1J rJlrJ'11llJL Y1t1 'l '1Ln'1'11llJL 'fltltl 'l '1LLT1n!J'11.J '1 L ,.'" fl!Jilfl\lllfl rJ~~nci11ti.;i 
fl 1llJa'lJ~°"1h::~ 11.J'11llJ;)°"flll\J1lJ1'111J'1\lfll"lf L °" 1Jtu::~~tu ~1J5j'1-:l ~.;t °"L nl'1, lfl'Ylt)i; ~,ai.t 
'Ylt)i;~'Yl1.Jnaf'11t'f'1i LLa::n11;i.;i~'11::~11.;i 1lJLaf)a 'Ylt)i;~,\1.;i '1 L ~ci1~ ,::;j1::~1J'111l.Jij 
1::1JrnL lllJLL~'" LLa::'111lJrJ1n- ~1 rJ Lil'"i\'1'1'"tl ~1'"~111v.;i1J'"L'1.J LL a:: rJ.J'Wll'1t1L1.l~n 11 

nat'1r\m1nJ1'"L,rlJ1,1nn11'Yl'1av.;i 1'1rJL,J;j11nJ1'"'Yll.J'Ylt)i;~1fl.J1'll ~n,::1.l1::t'fll'11llJilJL ~a1 
~1v,::,;'t1.;i'l 'll'1::rJ::L 1a1~L-ti'"'"l'"L ~tlt'ffl.Jfll1rJ'1ll'lll~lJtltl L .,r'"1 '"mti'tiifl.JL'1~tl\l,fl1Lmi1 
~\ltltl11L tl°"L 'Yl'1 t °"tafl~1ti'11llJL ,1~fi11~i.t'l'Yll.Ji'YlrJlf'1lt'f'1ilJl,r~LL'1rlt1°" 'W . f'1. 2 3 93 LL'1 

'l '"1::rJ::-if '"'t,J;j~Li1'l,'l '"'Ylt)i;~~1tin!J11'1.J Thermodynsmics inn~n 11w.m1n11iit1.;i 

L'1~tl.J;n1Lt1~1;.;i't,.JL ,1~L rll~fl 11 ,'"n1::~.J'1t1l.Jl ,,,1jq,r\l'Ylt)i;~ LLa::n!J11tl\1'11llJf tl'"LLa:: 

n11thm 'Yl'111l.Jf t1'" LLi1;.;i'Yi1 'l ~1jQ'11!'1.J~~'"1n11'Yl1.JL 'Yl'1 t '"tafliiv.JL'1~v.;i;'n1nmn"if'" 
2.4.7 fll1'ni1nt1l1nf~,Yllllffltr9lf (Scientific Explanation) 

'l '"n11;lni;11ir11'YlrJ1'11.t'f'1i ~m1 rJ'" qt'f'" 1 •ma:: LL,f n1::~.;i~n1'Yl rJlf'1lt'f'1iLti.J 

,Jn,::,Y.;itrt1.1~1t1 ~Lt'fl.Jti11 'Yi1 Lll L -w11::L ~'J L'1 ~.;i-dL ~mt'f1::~1ti1t1nlJ1rJ 1 '"m'Jn11ci 1'1tJ 

LLa::S.;i'11.;i '1 'l '"1i11l.Jif1;J LLa::,;'ti.;in-11'111lJf t11llJL i1 h 'l '"S.JL ~ci1.;t'" LLa::q~,:: 'l '1ti1'1'11J 

'1t1u~~1~.;i~a1rJ,::,j'v.;irJt1lJf ll1lL11,::,j't1.J'1tilln'"t1 ci1.J'11.;i't1.l'11 .J)Jl '\,.Jihci'1n1::L 'ti'1 

LL'1'1 ci1.J L'1~.JS'" v~.;i 'l '"n11 'l '1ti1vnti1~1J1rJ'1'11''1tJ L ~')n11ci LLa::ivd;,,1.;i.;t'" q'1flll,:: 

,j'fJ.Jtll;\rJ'Ylt)i;~L ti'" vf '"J1'"'1vn11-wrJ1n1ci 1'1rJ'11ifrJ~~nm1nf'11t'f '1i t1'1'"L "Jf1J'11.;i '1 ~.;i~ 
Ltl'"L-w11::L~'J~a~11 imri,,1.;i L~'}n11ci LLa::1'1tJL1'1 '1 ,::tp!~if'"lJ1L'1.;tw~::,;'fl.;iLn'1 
•nnt'flL ~l'j L'1t'flL ~'l~~\11llrJ 'l,jt'f 1111::nTltU~L ~l.Jl::t'fll fll1'W rJlfl1tUL ~ci1.;t'"1,,i;1L ti'",:: 
,;fl.JL tl'"L'ti.;i'l ~,,i '1 ~1m ~'Jn1ci-n~,,i,,1,,;;1'1lJ1nfl'"n1'1 LL'1,::,;ti.;iL il'"nTl 1 ~fi1t1nlJ1rJ ~ 
L ~l'j~a~;j1::1JlJ LLlJlJLL~'" ,lfl'Ylt)i;~,\1.;i '1 LLa::L ~mtl'"n11if1m ~~t1!1\t1q~1'"~,::L i11, '" 

· t'f::'11nlJ1n!'" *L'1.J11'1t'fl1.l11 'l '"n11 'l ~ti1t1~1JlrJ 'l '"L ;.;i 1'Yl rJ1f'11t'f'1i'li'"t111,::L ti '"'11.l'l'" 
._ ._ I ll.1..r 
ani;tu::'1.J'1tl rn'" 
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., ., .. 
rJnfl~l'.Jti,,i111~11trn 

2. 4. 7. 3 n11tifilJll'.J,::,j'fJ.:il'i1L~~Ltl1J11)Jf111CUJ.:l,,fl.:l'Ylt)~~LLa::im~,,,.:irl 

ti1•rnn 11 ~L l1'11tifi1111'.JiJL,jti1.:iti.:i'Ylt]~~ flijfl 11,,iL ~fltlfl LLi 1 cifl,,i'Yi1 L '1f)tl4fll,,fl.:I 

n11m1ti1fi111 l'.J~fl l'.J~.:i Lrn::L~L iJ~ rlmi,,i'lrn l'hrlfl Tl 

;\1tici1.:i : L ~tl~tJ .m11tifi1111'.J L ~if~l11'Yl1.:11'Yll'.Jl'11«'1i1'11'.Jfllli'l'.lim ~,,1-:iLLa:: 
'Ylt)~~ f1,::,f11'.J 'l l1n11vw1n1cll17fln11fl11ti1B1111'.Jijfl11,,iL i1 "l ,;i;f'" 

- . . --- .. 
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L'OJ~~ 11 f'll1'Y1tilf'11L'f'11l '"i"n.h:t1l-1An~1f'l'"V1~\I 'Yi1n11L'f1fi1J1L-JL~n1. '"i'"'L~ 
;in~111L~flLfllLLn1Lilch1.uvi~\lf'l~lt'l\ILLri'1m1LNL trl '"~1\l.J'1 ~\l!ll'W~ 2 . 5 L11,:-wu111.'" 

'1Jru:~f'lln'1LLn1L 1.lci1t'l\IL 1.l~n'"~1"~'" 1: ~u.J'11. '"t11mLn111:LJ";r'" 

ifqivi1~,~~fl\lflfiu1v C1) 'Yi1 Ll-11:~u.J'11. '"t11mLn1;-:iLJ-:i;f'" 

(2) ;jLJqiqi1n1f'!fl~"l '"t11 mLri1vi1v L~ 

(3) t11ljf!ln1f'lfl~"l '"t11 mLri1 ,J'",:t'l:t'l1v.J'1 L~Ul\lvi1v LlJ 

C 4) flln1f'!1. '"t11mLn1t'lvtl'v1'1vvnl-11 'L~u1.,,vi1v'L~ 

(5) L~fltl1 mLrl1fl~L '".J'l~L~'" ,:'Yi11.-Jtl1l.Jll'11'llfl-:JEllnlf'I 

1. '"t11 mLn1t'l'1t'l\IV11flL~ 
( 6) L111l: 1. iriti~~LLC'l:im 'fi,,1-:ifl:lrn1tifi1Jl!'.J 1.'" 

1.l11n!Jn11cl~Ln";f'" 
1. '"n111J1tiuifqivi1~-:inci11,~,j'tJ-:ifllff ti riti~~ im r;,,1.,, bbt'l::itin11iJL ifo-:i\Pi'" 

riti~~ ;j~\1'1fl1u-d 
(1) 'llfl\IL Vlt'l Uh~ 'llfl\IL vit'l1) ,::tJ1::nflu~1!'.J hJLt'lf"Jt'l~Ln~m~~tici 1\lnriL 11 

LLC'l::;jn11tl::ri:: &';.i~'"tl1:vi 11\1 tl.JLC'lf"Jt'l~fl tllJln 

(2) ri1~~1-:i "] Cv1n1f'!LU'"'1Jfl-:Jc.J~;.i'1Jfl\lri1-n'Vlt'l l ti'll'U\Pl) ,::rJmm uu ffri11P1 

~.,,-d'L iJ'"L -w11:: 11ml.11m'1Jfl\I 1l-1Lt'lnt'lljm;,i1ru~fl !'.J;.i1m~m 'Yi!'.Junutl1iJ1m~\l 'VliJ ri '1J fl\ln l"n~f.t . 
(3) L~fl~ru 'Vl1Jijfil\I~ tl1ii11J1n ti\ln1-n,:: ;j ~m1ci1 f.t~fl ~f.tnu n 11iJnri191 f.t 

(4) L'fL'fl'l~l\I "] cifll.J,j'fl\lfll1~fl~ 
(5) LlJ;j1mJL'1 "] ~\lLL'1 2 'll'ltl'l;f'"LU ,::ti~Lf.t~LLvJ\lL~!'.Jl rlf.t (space) 

L\PlL ~L 1t'llb~!'.J1rl~ 

( 6) fil 11iinl'll91~ 1. ~'1Jfl\IL Vlt'l1l::L ~ii;f ~L iJ~~rici1~ tl'l !'.Jm \lrliJfill l l.J~fl 
(7) '1Jfl\IL Vlt'lcif!ii,:Lfl1~fl~~~nmL vici.:i~;jfl11ll.Jfl\Pl~~LJ\lfll l L tleyv\l ~~\l ;jf) 116-J 
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im-Yi,,1 \ILLt'l::it:1iJ~iJ~Llf t:1\l\Ji'U L if'U 

C1) 1 'U11ru::tif'11T~J~mm\lti1mLn1tim1t'l\IL 'U~1\1~1L ~trif 'U cit:1tr,::ri11. ~f'111tr 
n1P1 ~'U11t:1\lt:11n 1f'11 'Uti1rmn1L vhJ;r'Ui1r.iC 11'1 L1'1°tl'1mLtr'Ut 'USjL'1t:11-Lf'1~t:1\ljjt:1d1-..,1'll1''1'11f'111tr;fw 

(2) 11ru::rif'1~1ti1mLn1t'l\IL tft 'U~l\1~1 ,::'t"Sh.Jt:1\lmn1f'lt'lt:1r.J~l'1t:1t:1nt11 
(3) ti1mLri1Lil'U11t:1\I LL ~\lti...,'U1fill cimJL"r.it:Jtr i. ~mn1t'1c.J1'U~l.Jt:1t:1n LUl'1 

C 4) ~ru -..,1JijfiL ti~ r.J'ULL Ut'l\lijfi1i!t:1 r.it11n 

Cs) 'l"ijiJ~n1 r.i1Lf'1ij1::°r111\I LLri1 mn1f'l LLt'l::~1ltl-tl 'UnTn11'1t'lt:J\I 

(6) ~~11n11t'l::~1r.i11B\IB1n1f'll'U.J1ijfi1~1t11n 
~nnriti~~ ilm Yi,,1 \I LL~::irmr~~~Lrl't:1\11'i'U;f\lfiLL'l''Ut:1t11,,f 'U ,::ihr.i1 ~ 

n11 -vw1n1ci 11'Y11 'li11::1P1~.J l l 'ULLri 1~\lcy\lif 'U LL~::,::ijr.Jt'l~t:1n111 ~'11 t:1nll1t1L'1L'l'::l'11n;r'U ~\I 
-d'L iJ 'UL ~11:: 11 i..11 i11~ 111B\I B1n1f'11'Uti1mLn1 ,::l'it:1 \lt'll'1t'l\ll 'U11ru::'Yif'111trn'1if 'U11t:1\lt:11n1f'11 'U 

ti 1mLn1b .;tj,_,;f 'U ~\l-d'L-dt:J\lill,ln t:J1n1f'1t,Jn~ ~m~::L"t'l'lill1ti,::L~\P1t'lt:J\P1t:Jt:Jn LiJ,1nti 1 rmn1 Li 

191\l ~'U 1 m1ru::~f111ii~mrn\ltl1 rmn1~f1 ~l ~\ILUL .;tj,_,;f'U Fi11i1n1P1\91'U11B\lt:llnlf'llllr.J l 'Uti1mLn1,:: 

L .;tj ,,,if-u Blnlf'1,::tinif 1'1bb ~ -uri\lif-u 'Y111-Ji..11i1 1m11B\l t:llnlf'1~\P)~\I ,::L iJ'Ut'l'lL "r1~ °r111-J1::\911J.J1 . ' 

1-uti 1mLn1~\lif-u L ~11:: .J l~\IL iJ-uiiB\IL °f-1~ cit:Jii ,::1 °r1~,1nti~\lijf'11 1iinl'1 191'UL'l'\l n111 tlff\lti~\lij . . 
11i1n1P1\91'Ui.fo r.in 11 

, lrn °r'i\PJ~~\'1\1 ~n~1 1i1TdLB\I b 11,::~u llf)llifl l 1Jt:l\lf'1t:l'UL "D'ULLt'l::1::UUf'1t:J'UL -ntft 'U 

1ir11rir.i1m~~1~'U ,::if-ut:1~nu~~11ti1&r.i L 'Um1~r.i1mci "r11t:1n111-J'11m-1ti1nu1r.i 11,::iJ\ILnl'l 

~mnrnZm.JLLf'iL\P1 LL~ 111! 1BV1\l~ i.'i lillL ~'UflLL 'U::~'U,::L iJ'ULL~L ~r.J\lci1'UL~ni!t:J r.Jfl('llil LL~n 
~16Jl1tl,::~::°r1B 'U 1 iL ~'Ulll~iJB\lm1~f1\lmliJL iJ11, l 'UUY1Ul°t'l1Jt:J \11if11rir.Jlf'llt'l'('lfl~~t:Jt'l'tlf'1 11 

2.5 i1ifll'i'Yll~i'Ylt1lfll'1'~f (scientific method) 

1'£n11 ri1\l iri r.i l f'llt'l'~dL U'U iiu 1'Un11ti~~'U1 6J 1,1n LL 'U1 f'11 1iifi1P1 n11;ln~ · 1 
LL~ ::n 11 r1-u °f-11 L m :n-\lm1n1rir.i1 (logical way) 1Jt:1\lftnirir.i1f'llt'l'('11fil'iB\ln11,::tf 'U°r'ilf'11lil,1 \I 

( tru th) --nn~\IL f-utru l 'U~m 11~ ~\lff\l~ ~'Y1 11-JLn1P1 f'111i111°r1,Jt:1ci1\l nf1 \1111 1\I LiJ'U~r.Jt:JlJ1u 
i.1UDB'Yl~\1°v>i aji.1niJ11'lf~l 'U~l 'Yl l l'lfl~l\I 61 11 f11l iJcilL hif'Uri\l l °r'itl)1lt:1\ll'lfll°t'l tllf'llt'l'('11,,f 'U 

°r16J1r.in ..i 1'£n1 1"r11 t:1iiu1'Um1ti~1 i1 1 1tii.'i11 tft if"r111'111i111 °f-1,.i 61 LL~::L iJ'Uf'1 11 iif~L'l'1t111ti 
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'Y1'1L'{t:itJL,r° 1nn 11fi;j1h::th1n111~;f-:imh 1,::L il~-:ifl;j'lt14'11ll lnn 11S-:i ritJn fiu ~ti .,,r -:i UL tJ u 

L ~·n:: 111nn11fl;l~ucit:il.l,::L iJ~fl~t:i-:iijt:iflL'{1lJ11ti 'l. ~it1 L u~fl11l.ld1L h'11-:i"J L'11lnl.l1nl.I ltJ 

,1nn11d111,m1,L'{t:it1,::~t111 1nn11'Y11-:i1'Ylv1f'l1L'{"i~u5Jl 'lfL tluLLl'\L ~ v-:i 1fii 

n11L ~t) 1. ifii.\,.,1'11llllL ,.,,J "1 L rh~u LL'1'Y11lff\ILUU1ltl1Un11fi,::it1 'Lt.fl .fl UnTlLLnUqJqJl 

L'1mhun11mtun1t:i-:i n11vHh~,11tl41t:ici1-:i1t:it1flt:it1 .,,r-:i\t ~t:ifi,::L'1L ~lJ1~-:iri11l.ltJn,jt:i-:i 
rii-l1L ~t:it1m1ci1-:il.l1nriq" L'1£JL ,.,'lf11nn11'Y11-:i1'Y1£Jlf'llL'{¥1iLilu11t11un11fl;j1::L uvti LL tit! LLi:.iu 

;jiu'1t:iu"l un11~1L ilu-:i1uri'1t:iL \tt:i-:iua::«ll~unnu ¥1at:i'1,UL'{1lJ11tiit1"Lt.fl .fl ~u-:iLn'1i:.ia 'Lti 

.. t:ici1-:in 11-:i1111-:i ;-:i"Lmt1n1111u1uu1lJ "l u1uut1t1'11-:i51 L '!fut11-:itinL1vn11 1fiin11LLnifqJ,.,1 

. (method of problem-solving),.,1t:itil\ll'lf-:inL1vn111fiin11 L iif qJqJl(method of intelligence) 

f'l1L'{¥111,116 "., .L'{1h' u1m (L'{1h' u1f'11,2511 : 52-55) nci1111 l'lmu1::tv''" • 
11t:i-:i 1nn11'Y11-:i1'Ylv1f'l1L'{¥1iii ut:in,1n,::'lf 1v 1,.,1,11'Yll'.J1f'l1L'{11i;jl'l 11lJL ,1qJn11,.,~1tJ ci1-:i 

ll1nll1mLtr1n¥11lJ ff-:iLilu11t11um1riL'{1lJ11tiit1'Liflint11'1L'{1111~u "1 L'11in L'lfu 1,1 

Lf'l1~,-f'l1L'{¥1i «-:iril.lf'llL'{'1i 1,-f'llL'{'1i 1a1 'LtiL1Jut:icl1-:i;i L ~11::L tlu11t11un11fi;jL ,.,!'! ~~t 
f;'nn11it1L'{;iif qJqJlLLa::1h::L'{t1n11cllJ11 iL ~mmi 11ifqJ,.,1 L'{1lJ11rin u11ll 1rrn1n11 L ~lJ"] 
°L,;'Lilut:ici1-:i;I ua::ff-:iL ilun11cf\ILL'{1lJ 'l. ~f;'nn11fi'1fiu n111;'v 11).J.,,r\ltlSf l\1Lt'41).Jfl 11).Jfl~ 

. L'{f1-:iL'{11'1 (creative thinking) ~nti11'.J '4::~u;-:inci11'Lti11 11u1un11ril'fo-:in11tJ1i!rm11 

tl'1'1U~lL ~'Ji:.IL'i 'l. UL ~\1'1i1n 1'Yll'.Jl~U;\ILlJ;lL tlu ,:;,j't:J\l L inu1,11'Y1£Jlf'llt'41'liL rh~u LLl'l'Yl 11 

,:;L'{l)Jl'rn 1 iL ilu • L 'Yll'lill'l ' 11t:i.m'1a::Lt:irl'1tl1..jflfl~L ~t:i'!f1£JnULLnUqJ~lLL~::au~lfl11).J,1 -:i1'1 

2.5.1 1ULL1J1JLLa~-iUflilU,,n~iinl1"TIHiTltllffll\'9'f 
L'1l'.JL~'lri1nn11'Y11\11 'Yl l'.Jlf'llL'{'1iL ilu 111.J 1un l'lriLt t:iu1:: Ll'.J''",\ t:in 11 LL nif qJ ~l LLL'i:: 

'l. iLUULl'l~t:i-:iijm ~t:i'1u~ll'l1lll,1-:iL uS-:iu 1'1trt:ill'1lllli11ll'1;i ;-:iijq\ll'.J)Ji.ilL t.fL inut:ici1-:i 

n 11-:i 1111-:i ua::Sjn11~ Pllu11tJ LL urnLa::1fiin l'lt:i t:in L tJL'1l.11n lJ 11'.J qL ~ l'.JU; \111 tJi11Le4ut:i1tJ LL u u 

rii-l1L'fuh ua::l'l1'111,::'!f11'.J'l. ~~m11'.Ju ~n;ln~1 '1L'it:ifl,uqe4u'l. ,C'f1).J11riit1'Lt.fl ~Ln'1 
tJ1:: Ll'.J,u1'1;f-:i'1t:i'LtJii 

A.::. A # 

2 . 5 . 1 . 1 11i'Yll\l 1'Yltllf'llrf"1 (scientific method) 
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1fi'Yl1\11'Yl!'.Jlf'1lt'{l'l1Lil~1fin11~;j'W'l\J~1n11)J1~nnn11fi'1 n11Rn~n n11f'l~vi1 '\. ~L~\I 
(Jl11n 1'Yl!'.Jl (logical way) iJtl\1;'1 hiit:1,n~n1'Yl!'.Jlf'1lt'{l'l1~'1t:1\ln11,::f'l~vi1fl11)J,1\I (truth) 

1 ~ti11)Jifl~ ~\l;jc.icrrh 1 ~Lflflfl111.Jl (knowledge) t:1ci1\ln1'1\liJ11\I 1fi'Yll\11'Yl!'.Jlf'1lt'{'1i 

L iJ ~LL~ 1 'Yl1\l~,::i.t1 L tr1. ,fl ~n11LLrlUtlJV11 tflm·h~n11n~~n1t:1\I LL~::~U,vh11m 1t:1ci1.J1t:11J 

11rnrn ~t:1!Jit:1.Jn111 vi'L,fim li,,1\l~tJn'1t:1\I Sh.J1::;'n,;vm1~tici1.JL'1Wif'1'\l,::,\'1~~h 1 ~~11.J11ti 
t11U it:1fl111.J~i.i1L ~tititi L,f 1.J1n~L'!" ~~~;\Inch 1 't,f ·:h1fin11fi,f ti\lti1;f!'.Jn11~'1fi~V11L Vl'J 

1 ~L ~\11'111n 1'Yl!'.J1if ~~;\ILlJ;1L iJ~,::'1ti\I "l 'in1J1ifl1'Yl!'.Jlf'11t'{'1iL Yll~~ LL'1'Yl11,::~11.J11tl 1; 
L iJ ~ "L 'Ylfli'.tfl" iltl\1Ltln'1'1tjflfl~°f)nfl~ L ~ti,\'1 !'.Jn~LLrlUtlJVl1LL~::a1JVl1fl111.J,l\I 

~~'1tl~iltJ\11fi'Yll\11'Yl!'.Jlf'1lt1(Jl1;j~\lii 
1 .) n11n1vi~flUtlJV11(identify the problem)n11n1V1~flUtlJV11;itin111Lfl11::~ 

t1rn~n11clL ~tJ!JitJ\ln11~,:: LL!'.Jnu1::L~~~L iJ~UtlJVll LL~::'tilfl111.JL i11, "l ~Utl)Vll~~ "l ~L'1~ 

2 .) n11fi~fl1'11;'!'.J (research) n11flWt'l1J'Yll\11'Yl!'.Jlf'1lt'{'1i~~L~ll'1~1.J1,1n 
ri 11lJ Fifi LL~::,::~t:J\I L il~LL ~ 1fl111.Jfifl~;i;jf'lm'11 n11'::'Yl111J 11fl 111.Jfiflff ~,1'°' Lfl,::;j 

11mfi1lJ1ni.t't:1m'W!'.J\11fl~WiJ::n1::'ti1LflLfl!'.Jn11ti111,m1,fi~11;jn11n1::'ti1'l.fl -i 1 ~ti;ifl~ 
L~ rnit:i>in1Jfl111.Jfifl~~u1\I .,,t\liiL ~t:iilt:i\ln~m ~Lnfln11fin~n fi~fl11 'Ylfl~t:J\I ~ii1-Kt:1~n~ 
LL~:: ~\IL iJ ~n11 Lt1l::V1 1'tim~~~,:; L U~U1:: foir~~tlnl1LLrlUtlJVll~L 1ln l~\l\'11L U~n11Lt1l::Vl1 
t:i~\911 !'.Jn1191 

3 .) n11if >it11.J).j~,1~ ;iti "n11Lmti ci1>i;°jvi~nn11 " L -w11::,::\Jit:1\ltll;t!'.Jfl111.Jj 

n11~,11m 1 )Jlnn 1lfl111.JL ~tititiii\lJ;jL Vl'Jc-1~ n11~\lt'{1.J).j;;,1~;\ltJ1,,::V11.J1!'.Jti.JLL ~ 1fl111.J 

fl \P1~ ;jL Vllij c-11.'l LL~::L ~tl 11,:;,\'1 !'.JLLrlUtl)Vll L,f 

4.) '!~fla.Jiiti.J (materials) V1'41!'.Jti.Ja.J'11.J 'l L,r~ 1fin11 ~un1cl'11.J 'l ~ 
~lL iJwiJ::IJit:1>i 1 -KL ~tl'Ylfl~ti1J11 t'{l.J).j;;}l~~~\IL 1-.f~;jfl 1llltJn'1ti\I ;jfilm'11fii-i1L ~tiiitill1n 
-Jm.JL'Wti \111'1 

5.) 1fin11 (procedure or method)VllJl !'.Jtl\ln1111\ILLc.l~L~tJV11Lm1'Yl1\l'Ylflt'{tJ1J 
t1lJ~~j1wYi'Ll'in1vi~1P11111,:: ;°jfl111.JtJn!Jiti.JL ~t:itit:i'Ll'iii1ni.t'tim 'Wt1\l Lfl LL~ 1'Yl1\I 1fin11 
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'Vl1fl~ tl1im11~~ ,:: ,j'fl "L tJ~a"ti'Lfi' ~h~nl'ln ~~n1fl" LLt'l:: -Wih-W-.nnu lfl ci 1"1fl tltrn tJLLcl' 111 

LU~1fin11~'t1~L'f~£J ;jfl11'-ltJn,j'fl" ;jfl11'-lL ~mt~L3" LLt'l::,::,j'fl"~lL tJ'l. il'L -fifl 1 'Vl'L,)'c.Jt'l~'Wri~ 
,::L'fl'-ll'lt1'Y1'1L'fflt1~L3,~'t""t"v~n 1riti1f'l1L'fl'liLLt'l:: q~~ 1,tt1L1.l 

1fin Tl ;l"nci11,::,j'fl "fl 1"1£J'-l 1'1'ln11'Vlt'll titl ci1" LL'1 ~, ::'Vl~m~ v ll,Ji.,);i ti n11 

'Ylflt'lfl" (scientific experiment) ~",::,j'fl"ti1"1mL ~1'Y11";f"'1flLUU 
(S .1) n1'l'Ylflt'lfl"LLtltlf'l1tlf'l'-l (controlled experiment)LU~nl1'Y1'1t'lfl"LLtltJ'V!-d" 

1~~fl"1fiffi il'Lriv1ntJn11ri'1t-ifl" 1 ~m1ri'1t-iti\ltt1i.u~~~n,::Sj;f1LLU1 (variable) L i1'-l1 

Lri v1ifl" ,)' 1v n11ri'1t'lfl" 1'1ti1't,J;j;i'1 LL u1L i1'-l lijci1~11'-lL1tin11 n 11 'Yl"t'lfl\I LL tJtJf'l 1 tJfllJ . 
'Vl1flnq'-lf'l 1tlf'll.J L"b~nl'l'Ylflt'lfl" 1,,~ij;i' 1LL1.l111l.Jfl~'11m1vn11 nql.J'Yl"t'ltl\I LLt'l::l!n ,::ti fl 
Lfl 1 r.m~-wri~fl\lnql.Jf'l1tlf'l'-lL tl~Lntu 'ri-W,11m l;i-"~~ 

;f1flcil" ~l'Vllf;1~1~ 100 ;]1 fi;jm~ L"f~11l'W ~~1'1 LLt'l::L'Wf'I L'Vl;jfl~n~l.J l 

'Yl"t'lfl\I t"mLU\lfltimtl~ 2 nql.J '1 t'l:: 50 ;J1 LLt-i::Lu.mi.1'111t11~~1111::L'Vl;jti~n~ nql.J 

fl 1t1f1l.J~~ 1 V1n~ti1V111 tu1~~1'11l.J1hn~ ci1~nqlJYl"t'lti" 1,,;n"HmV111t1.l1~"Hltmm 11Lnm'Yi 

1.l1n~L~flf'l'ltJL 1t'll 7 1~ ~l'Vlll~" 2 nql.Jl.Jll'ln,~tit1~1V1i(n ,::-wtJ 1 l'Vl ll~fl ~1 "Hntjl.J 

'Y1'1t'lfl";j~1V1i{nt-i'1t'l" ti1V11n 11,::ri'1t'ltl" .f 1 '1 ~n 1 o o flf \I cifll.J,::~fl\l l,,; r.Jm il'"H ULt'tlJ ti 

(5. 2) n111il'1L'ffl~1.ln1clLLt'l::;f1tici1\1'11\I '1 ,::~tJ\lij~1~1"H'-l1n-wti t"mu-w1:: 

flcil" fl";f 1fl ci1"~':: ~l'-ll'Ylflt'lfl"~~,::~tJ";j-.h~ 1~l.JlnL fl"H 'Wtl L 'W'll::,::L i.J~a\I ~if 1 mil~" 
;f 1LL1.l1tifln 't,)'l.J1n ~"U'L -fifl~fl"n111 V1'L'1~.m~-wri~ijtl11l.JL ~tJtitJL3" t"mu-w1::flci1\l~\l l "HL ~tJ\I . . . 
.. A _, A AA .. A .. A 

~tJ~t'lLnt11ntJ1~1L'ft1l'l ,::l'ltJ\l'-lf'l1ll.JtJnl'ltJ\ll.Jln°r1L"f" 

( 5 . 3) n11Yl"t'ltJ\l .f 1 L il"Hnl1Yl"t'ltJ\IL -fitJ 1,,; r.J·t'l~'Wriij fl1ll.Jtln~ tJ\I LL i..L "HtJ"HLLt'l::ij • 
f'l 1ll.JL ~tJ ,!"H l ,,;l.Jln'~t1'1 • 

6. n11~\1Lnfl (observation) imli,,1.,, iti~t'lfi~~,1nn11&\ILn\Pl~wii:::~tJ\ILD "H 
a\l~ijti.1ll.JtJn~tJ \I 't1~t1lJ tJ LLt'l::m::rhti cil\lt'l:: L~ tJmtJtJfltllJ tJ ~Lt'tl.J tl ~\I U ,:: if 1 tlrll l 'Vl'L~11J 
r.Jt'l~'Wri~LL i-L"Hti~ n11i" 1'11\1 1" n11iJ"Hrin n11nt1nl.Jim~t'l'11\I '1 ,::~tJ\ln 1::ri1tJci 1\I 
1::l!m::1\I LLt'l::ijfl11'-J~ti~ti'~Li.J~mru-WLf'I~ L -w11::a\IL 'VlcilULil~a\I~ ~'. f~ ) :~ ~l b il~ticil\I 
fl\! tl1 '1~l'V111Jfll'l'Y1'1t'lfl" l ~L ;"1Yl tllf'llt1'1i 
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7. n11L11il Lihu.i~~fl\ln11il1:Lihu.i~flci1\11fluflfltJ t'1£Jf111f£Jiflil1:;'n,;'Wrn~ 

~;j ~mi1t1ti1u~:fl11l.J L 'fliiflCj\I fl~\ln11L11il fl 11l.J,:Pifl\I L iJ~~ ~~fl\! n 11'Yl'1~fl\I LL'1 ~: flf \IL rh 

~~LLl'in11~\lfl11l.JL .;1~1" '1 ~nnn11'Ylfl~fl\IL Vi£J\lfli\IL;i£J1L iJ~a\lti'tlJL V1l.J1:L1l.J LlJfl11n1:rh 

L wn:,:;;j~ma£JV11£J'Yi11 l1Ln'1~~'111£Jflci1\lf1mL1 \ILPi L ,\'~1 ~n11'11~~l.Jl'Ylfl~fl.:i~\l~nci11 
l.J 1'l~iti cs .1) ~~ L11f11,,:L11il"LPi11L~ti'11V1~ 100 ~1l.Jl'Ylfl~ti\l.f1 '1 n~ 100 f'lf\I 

~m.h1n~ 11'1'1V1~mm.\l'Yl~~~"~\!LilLtl~L "W11:Lfl°1uti1V111 tiJ1~~LlJL 'Yi1n~ LLL1fl\l L l1L l1~ 11 

n11'Ylfl~fl\l~\lnci11;j~1LLil1L Vi£J\I 1 '1f\tflL 'Yi1~~ LL~:;Sj~~L 'YlijtJ~n~YJnf'lf \I LLl'iL11,:'11~~ 
n 11°Ml~fl\l~L~ £J 1ntJ'Yl~L iJ~\lfl 1ll.J L .;1~ntJl.J'*1;6~~ fillJL'1 L 'W'll:'Yl~nu )J'*1;6LLlf ,:;LU ~~.:i Sj 

:n-1!JlL 'Yl;jtJ~n~n'11).J LL'1fll,,:tJn~1LLth~~ '1 L ill.JlL~£J1ifl.:iLlJL 'Ylijfl~n~ ilLU~,:;~itJ.:iSj 
. n11'Ylflt1flUL ~fl'WCj,m 'YIL'1~~LL ~~fl~L~£J1nU)J'*1;6'1flLil~n 

m,,:;cqi11Tii'Yl1.:i1'Yl£JlfllL'4'1iflfln)J1 'l l1L .;1~'1wifl~\ltll'W~ 2 . 6 L ~tlf'l11).J 
t1:: fl 1nl'l tJn11'11 "LiJL ii. l1rnl.J1: L'f)J LL~:u.:iLnfl~~;1'1tiL ii 

.... 
1fin11'Yl1 .:i .. . 

1'Yl£Jlflll.'4'11 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



2. 5 .1. 2 1nn11LL~\1Dtljtljl (method of intelligence) 

f'T1t'fm1,116 m .t'f1t1-,r iJ1f'!1 llnn11;ln~ncf;j~ma!'.l\ILL~.:11h:;L'Ylf'!l'Yl!'.J 1~ 
Lt'f~mL ~:; 1nn11t'ftl~LL 1.J1.J "l ~,Jt'1r.itl1t1f r.iinn11'Yl1.:1"fi'Yl!if'!1t'f~ l;j1~1'l LL iJM "l it'ftll'lti~tl\ln1.J1n 
n11t'ftl~'lltl\lllnn11;ln~n'1:~~'1n L ii'~ 1nn11LLnDtlJ~l ( problem-slobing method) LL~:; 
1finl1'lltl\I reflective thinking LL~:L1r.in1fin11~\lmh111 1finl1LL~\1Dtljtljl (method of 

intelligence ~1ti scientific method) ~.:1iJ1:ntl1.J'11r.iif~,,tl~ 5 if~LiJ~tlci1.:1iZtlr.i ~\1-d' 
1 . ) n11n1~~'1DtlJ~l L itJn!'itl\I (location of problems) 

2 .) n11;f \lt'f~ij~Jl~ setting up of hypothesis) 

3.) n11'Yl'1~tl\ILL~:Ln1.Jitl~~ (experimentation and gathering of data) 

4 .) n111Lti11:~itl~~ (analysis of data) 

s.) n11t'f~iJ~~ (conclusion) 

1nn11 LL ~.:1tf tlJtlJ1tl1,, :tl'li t~whti~1 r.iti~.:1n~ "1in11~tl~l'l 1 ~if~ ~.:1a 
'lltl\ltl1!'.J&, " 1~~\11'1111\lil\lcil\I 

) 
l: • 

1. 'll~~n'll .. 
2 .) i~ijlir.J 

3.) i~~t115 
4 .) i~~.,.,,, / 

1 .) Dtlj~l (problem) 

2.) t'f~ij~Jl~ (hypothesis) 

3 .) n11'Yll'l~tl.:1,~1~~m (experimentation) 

4 .) 1Lfl1l:~itl~~ 

(analysis of data)} rn~114-JLiJ~im~r.nn~ 
s.) t'f~iJ~m 

LL 't1a~~2Jl : ?1'1 l'l'W ,j'1f1t2511 : 33-35 

~A· •••••••••••• 

:::11111111111111111111111~~1..,,.:·':; :·:·:·:·:·:·:·:·:·:·:·:· 
••••••••••••• -............. . . . . . . . . . . . . . . . . 

510 ••••••••••••• • • • • • • • • • • • • - ........... . • • • • • • • • • • • • • • • • • • • • • • • • 
~ ~-:-.·:·:·:·:·:·:·:·:·:·:·:·: -............. . -.-;-.-..•.•.•.•.•.•.•.•.•.•.• 
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,,trn,ni1 5 .Cu 
,,tH,in11LL tf~ilqiqf1 

~\lt'fm.hnm~::L fti 1't1 
3 .) n1'l'Ylfl~fl\lLL~::Lnuifl~~ 

el I 

ft'ltllll~ 

1 .1 L 'U"fii~ii'lf'\-\iJEJ\lb11ilif 1~ ii1~t'f::EJ1 ~ 
1. 2 tl1::'!f1'!f'\-\b~tJ1htJ~nnn11tJ1t1mif11,Jt'f:;EJ 1~ 
1 . 3 'Yi1EJci1-J11i!1tJ1t11f1;\l,::t'f::m~ 
2 .1 il~\lt'fntl1rn;mJ"UEJ~1"Ui!1 
2.2 i'.lb~Elldf1EJ~1"Ui!1 
2 . 3 ~\l~~::'Yi11ii!1t'f::EJ1~1~'t~LJ 

2. 3 .1 bLn1\l\911r.Jt'fld"cl'iJ 
.... 'I .... r 4 

2. 3. 2 (PliJ ~Vl'\-\lb~El~ 

2.3.3 n1EJ\l 

2.2 .4 n~"U 

L~11::f1 1~11, ::'Yi11vi11'1if1rf:: EJ1 ~~\l tl1 1fl~1n 

" " f11LLt'l::°ftrn~ tJ"Uif'Wn'\-\ ~1~1ii1ri1 L \t'\-\n11Yf \l 4 115 

nEJ bbnl\l\911tJt'fl d"cl'iJ ~iJLiL~El~ nd"EJ\lbbt'l::n~'\-\ 
L~LJnld"t'l\l;jEJtJ~u~L 'UiEJ\lY\~M\l 
rhn111Lm1::...;if 1Yi~\91ii1,1ninn11rf\l 4 1151'11v 

..... V' ~ A.:::11 d I 

nt'lEJ\lit'lrifl'\-\ LLt'l::11m11EJ'\-\ 61 ,:;vm11 

4 .1 if1~LLn1\l\911vt'f11cl'ii~'\-\Lt'f~bb~rJ\l~b( ':Jl f1 

4 . 2 if 1~~il,'\-\b~El ~,:; 'Yh l iL ~El L d"f1\P1 1Llbb~Yl1lff\l~~ 
~'\-\1,.i1m.~::EJ1~ 

4 . 3 ff-JijL~Eihf1Ei~1'\-\if1~m EJ\l LL6J11if1,::1t'f~ 
4 . 4 if1n~'\-\Lt'ft'f::EJ 1~ ii1rnLt'l ::tl11 fl, 1rn~EJ hf1 

5 .1 n11'Yi11 ii!1 t'f::EJ1~ t~vn11~iiif 1~LLn1\lt'f-r:1 ." J 

bb~11 iL~EJ~,:;bij~115n11~tm • 
5 . 2 n11n~wi::'Yi11vi11'1if1~t'f::m~ii1n~t'f\P, r;t 

' 
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2 . s .1 . 3 1nn111.1.niftlJi-n 

. n11 LLnif~"11L tJ~n11>J1nrid1'1tlJ1!'1\!~n 1'Yl£Jlfll~'1im i'L U~Lfl~'1\!;j'1 L ~nTntn:: 
"1lfl"ll>Jf~-B'ti~f~ti~L~ti11>J~l;; ~u.'1.:111m~~'11.1.~1nn11LLniftlJ"1l~n 1 1n nn>J1n\t,:: 

1h::nm.J'11£Jf~'1'1~~.:1"1>J'1 6 i~'1ti~'1ti'Luit 

n111.1.niftlJi-11 
rifl1f111,:: 1 i1\'1 

n11n1"1~fl~"l 

if~i-11 

fl1'Wfl 2.7 1ifl1'i LLflUty't11 

n11\Jl11,L1t:J1J 

L1>J~;i,1~ 
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1 .) n11n1V1u'1i11iftlj'Yll i. un11,::LLniftlj'YllL'1 'l 'L'1~u ;1Lilu,::1'iti.Jf;'nif 1 

UtlJV11L~rJntiw:ha\l~L11,::!'iti.Jfiufl1'1V11t11'1tiu~uL iluti ci1.JL 1 ij~hu1h::ntiu'11.J 'l ti::'L 1 

u1\l LLt'l::l!uti~'i. utll'1n1::L 'll'u'L 1 ;J1iftll'YllL V1ci1~um,,::Lilua"~~m1rJuti1,,::.,.m'Ltr~" i. u 

itJ.JL1rJmLt'l:: i. ui1m.h:;;11u ~~UflcqL'{tJU;\lfl11,:;~n i. ltL;\nf;'nn11~.Jt11ti1i1V11tin11~\l 
UtlJ'Vllti ~Ltll'iimLt'l:: L;\nfl11,::l'iti.J L i1i.,11if tljV11~,j'ti.Jn11LLn~uij iitirn ii'1n 11.Jii 11\l L ~ rJ\l L'1 

u1\l 

2 .) 115n11LLniftlj'Yll~fl1'111,:; i. ,n,; n11f11'1fl::L uV11tin11tll'f1\l115n11~L11'1\Pl 
11,:; ~1ii11ti i. iLlluLfl~ti\l;jm ~tim1LLniftljV11 L'1 'l ~u L iJw,.-it);in11ii~~" rJ1mLt'l::ijfl11ii 

~~uiu sitiuii1m Yi11::n11f11\Plfl:; Lu~,:; U\lLn '1 ~~~'\,),:;,j'v.Jmli'rJv.,ifi1h::ntiuii1n ii1 rJ L 'll'u 

(2 .1) n1111u11mim~t'l~L~vtiv1'1 
(2 . 2) n11j~n i. it'hmii~L 'VllJl::~iJL ~tl i. 'VIL\Pl1U'1lfltlU~tJnl'itJ.J 
(2. 3) n11L~f!nLiLLt'l::1lin11ri1Uflil~1LL1hflcil\l1\PlniJ . . 
(2. 4) j~n1lin11tJ~u1mLt'l::flvuivintt1ii't'1tJmiv\l 

ti'1V11n11~m1rJu ~nfiim~n 'Vl1mLlTLL1Mhri1 q~vuLv.JijYfn,,:; i. un1111u11i1v\lfi 

1h::nvu\P\1\l 'l "l'1Llluv ci1\l~LLcl'1 n11°1t1v\lfi1h::nvrn V1ci1'1uii1~m:;uuV11v11u11ii i. lt 
d~hn::Lu rJULL uu\P\1\l 'l v1,,:;'ll'1 rJ i. ltiiv\lL ~ufl11ii&'ii~u£l'1Li;iufl\l~u L 'll'u 'll'1mi1 i. ltL11 

ilfl\lL .;;~Yll\lilf!\lnl1LLtlUtlJ'Yll n11~1L ltunl1Yl\Plt'lfl\l n11Yilfl1llJL i1 i., n11~fl\lL ,flfl~ 

n 11~ri1 1ii 'Vl1vn11LL 1h fl 11ii 'VI ill rJL'1v ci1\ltimi V\lii1n~u • 
3.) n11n1m.i\Pl~m-i~~1u V1iJ1rJti\liiu1un11 V11vm·rn1li,:;~v\lv11i'rJfl11ii 

t'l:: L~ rJ\Pl~tl 1u fl 11ii~~,~Lm1:; ~~,:;L~Vn'Vl1V~\Pl~u i., 11 1lin11LLtlUtlJ'VllLLUU L\Pl~,:;ij~\l 
L 'VII')-~ t'lLLt'l::WniJL~ rJ1~iinu~ 1UtlJ'Vll'1ii"l!Pf !Pf 1rJ 1Jflflt'l l\Pl,:;~fl1 llJ ~llJ11tl 'l iin11n1'Vl'U\91 

~~~~,l'UL!Pf~~'U ,:;\ilv\lL uuq~~Yfn,,:; L iin11j~n 1Lm1:;~ifo~t'lLL~:;~1 
~11'1~ 1-lifl~t'l L m ihh:; tmrii11Pf ii1n~~\P) L~fl l\Plnmii~i'.jm1~\lL~fl'UL ii~i'.jfltl4~n,,ru:;~\llPltJ L 1J . . . 

II .., I ~ 0 JQ J 
tt1V11n11 iim1m::'t11LLuuiiLnl'liiii .......... ... ..... . 

,:;Yi1 l ~U\lL fll'l~t'lL ifr 1~ii~ 1 bLt'l::~1m1ti,:; LLtlUtl)'Vll'1ii"lf1' 

4 . ) m1m·n~tJu~iill~~1mLt'l::n11Lnuiim~t'l ~ri~n11ii 'l iin11\Pln,~tJu มห
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~1J~;;,-1~~~ ,::L~1J;f~llltJVl~-i~n11n1V1~f\~1J~;;,1~Lfli~~fl~-iLLcl'1 LL~::,::1'it:J~;jn11tit:J n 
LL 1J1Jnl1rl~~t:J-i;f~1JlL ~t:Jm 1"J11 ~1J~;;,-1~~~,::LiJ~a~m i'L ~t:Jnl1LLnif~Vll L~~1Jln'Ut:l tJ 

L Yiti-iLf\ 1 ~n11L1ti~n11~v~i,.1iriti1f'11~'1i LiJ~~tJt:J1J1u~utiv t~tirf11i.J11 n11ri~~t:J~ fiti 

11,; tivi1tinn1J115~;1L tJ~v ci1-i~_,~,::ih r.i 1 ~Lfin L~L~~~nu~ti l~n11cl ffincl'Lf'i r.i~nuf'l 111J 

,1 -i1J1n~~~ n11ri'1~t:J-i~Lfin L~~-iijvi.J~u;;vcl1-i,1 _,;_,~~ ,::Lihm11if1tJ'l~L~n1~;j 
i.J1::~un11cl~;j'l04fi1 Lfin,::L'1L ii.J1::~1ri«1J ~~'11~ 51 L ~t:J~,::f 11;jv::11Lfi~;f~i.r1~ ;jit:J 

~~ 1'1~'111,"i.r~tim ~v~1tl't i'Ln'11.J1:: ttJ,.~'1v'ti.J 
s.) n11ti111,iv~mL~::m1~-ifl111JL-:1~ 'Wt);;n111JL ~n11~1nw1n,iti~mLt'1:: 

n 11t'1~fl111J L-:1~L ~t:l L iJ~it:J ~;;~~ tit:J 11L iJ~~~(Jl t:l~~;jfl 111J tJlf11J lfl~~~'!Jt:l -in1:; 1J 1~n11LLn 
if ~vi1 ~-iUL iJ~L 'W11:: 11,::l'iti-iti1f'1ti'Wt);;m11J1'11~ 51 1J11.J1::ntiun"Hfiti 

Cs .1) n11~1if~vi11J1~,11041 timtiti~ L~ti'lvi"Ll'iim~t'1~;j'104f\1 
Cs. 2) n11~1iv~~1u~1LL"HmL,mL,~ 

Cs. 3) n11Li.J1r.irn.Yfou~~~i.!-iLfi~;f~ 
Cs. 4) n11~fl111Jvi1tin11LLU1fl111JV11JltJ'!Jt:J~~t'1~'W~fi~~1u 
cs . s) m1t'1-ifl 111JL -;;~m i'LtJ~iti~;;LLt'1::,::l'iti-iLiJ~fl1 1 1JL -;;"H~~t:l~flrrti~niJ 

iti~~~~11J11i 
6 . n11f'1~vi1iti~~tJ_ti~n~u it:J~t'1Ut:J~n~uvi1ti feedback ~"H ~iJ 11L U"H~~ 

~1ti'~ti ci1~ ~-i'!lti-in11n1::rhn,n111J °'1n1i.J LLuu t~ ti1,Jl'iti -ithi'.t-i 11~t'1'!Jti~n 11n1::rhL vici1~"H 
,:;i.J1::~1Jfl 111,J tilL 1, vi1tifl 111Jcl'1J L VI~ 1ntJll1J L 'W11::iti~~Ut:J"Hn&'iJ,::°r'i1'VI ~ l~L~!i t:l"H 

· «~~104" ~iLL ~11n~m111Jfi~~n1::ri1't DLLcl'1~~fl11,::i.J1'ui.J1~LLnL '!ltici1~11u1~ ~1Jf'l11 
~,:; ~1L 'it ~n11'1ti 1 i.J 'Vl1v11~1,:: ~;;Lati '4:: ~"Hm1V11iv~t'1Ut:J ~n~u~-iL lJ"H~-i~f'll q ~ti"H ,:; 
l'iv~LL ~~1 'l ~Lfinf;'nf'1~vi1,1nm1ri1n,m11JV11vn11ri'1~ti-i"r'lnflf-i il5n11~fl1fl11Lti 1 'l, 
'lci;1tin11tiu11Jvi1v~-i ~t:J~ 1 ~Lfintit:J1J1'u Yf~t11 i'W1n~i ~n1cl '11;; 'Vl1tit11,.1J•nn fl1LL"1:: L ~t:J "H 
~m1ti"H~ 1tin"H LLcl'1~1~t'1n11i'W1n~i,11clL V1ci1~~L iJ~iti~t'1L ~tin 11t'1~f'l11m ~"H°r'i1L lJ"Hiti 

~11.J n11i'W1n~i'n1clti1,,::m:;ri1't~'L "HLLUu'11-i51 Lil'~ n11t:JTI1JltJ n11 tl'iLLrj~ n11(Plt:J1.J 

if~vi111 '°L 'W1l::L Vl'lL1'1V11tiri1L1J
00 ~-i,::if1ti 'l ~L1111'11uim~t'1~,:;~11tl't i 
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bbnut1Jvi 11~b iJi..rn ci1\l ~ 

n11~n~~ 1oJL~n;jrfni;:;1 i.m11~1Jt'41'1J.-t'l"fl1Jt'41'\J. LLt-i::n11t'l"f1\l-Wt]~n11~ 1 oJL~nf 
%nn11LLrlUtlJV11i.f 'IJ. ,:;~1'\J. 1tJ1h:; LtJif'IJ.L 'IJ.n11~n~'IJ. 1 oJL~npfin11LLrlUtlJ'Vllfl ci1\li.t'fl!'.J 3 

1b:;n11 t1tJ 
ih:;n11~ 1 . L ~fl 1oJL~n1~1:;~nfl~Lt'l"~fl11 n11~l'ifl\l LLrlUtlJ'Yll L oJ~ci 1\ll iJ~1 !'..l~ 

i.f 'IJ.\Jl 'IJ.L fl\l )jrf n i;:;;f 'IJ.~ 'IJ.}l'IJ.fl ci1\l LIP1Dl\l 

iJ1::n11~ 2 . L ~fl 1oJL~n1~rn11J 11 \Jl'IJ.Lfl\l,::l'i'N;j1111n,V11fl;j'Y!'lt1.ffi 'IJ.n11i..l1 

Yfni;:;L vici1i.f i.rn 1iJ ~D'~fl ci1\ll 1 LLt-i:; 

iJ1:;m1~ . 3 . L~flLoJL~n1~til'i:tn\Jl'IJ.Lfl\l1T~:;t'41~11tii..l1Yfni;:;~1\l61 Llli.fi'IJ.n11 

LLrlUtlJ'Yllflci1\l11 ;",:;~mrnu~minn~~~ 

ri1\l 1 ri !'..llfll t'4\Jl1 , ::l'ifl \l1 :;~mi ~Lt'l"~fl 11-wti~n11~ ~L ~ tJ 1n1Jn11bbrlUtlJ'Yl1iX'IJ. ,:;;jti 11~t'4~1J 
~1.JoE'tJ'IJ. ~\liJ1::ntJ1J~1 !'..ltJ\ltiiJ1::ntJi.J~l\l61L ,\"'IJ. iJ1::t'l"1.Jn11m"l 'IJ.tJ~\Jl n11n1::\lj'IJ. n11~~'\J.1 
n11L 'IJ.~l'IJ.t'4~UtlJtlJ l n11L ~~~'IJ.Yfni;:;L 'IJ.m1~1.Jt'41'1J.-t'l"fl1Jt'l"1'\J. Lrn::ff\lniJ1iJti\lti1l~L i11, 

L 'IJ.n11t'4f l\lfl11 ~fi~n1J!'.Jfl~tin~1!'..l t~mttJ-d';\l°r'ilL oJ~tJ\lL l1'1J.i.l'i1 1 -Wt]~n11~~L~nti1111P11'1J 
n 111.J ~n ~\l L oJf%n n11 LLrlUtlJV11i.f 'IJ. ;" ~t'l"~ ~t'l"l'IJ.fl ~L 'IJ. 'Yl~n~!Jl1'YJn1:; ~1J LLt-i:: t'41~ 11 ti,:;i..l 11 iJ1 i 
1 oJLn~iJ1:; foir'IJ.1~rin 1flmt'l"timi1 tJ 

2. 6fl11llfl~'i11JUtJ ~'Yll.:Ji'Yltnfl1~{ (science concept) 

L 'IJ.1\ln11filni;11ritJ1f'llt'l"!J11 (science education) ~tiu,iu'IJ.iX'IJ. ~m1tJ'IJ.LLt-i:; 
qt'4'1J.h~n,:;1~vrnff-wri1 mJ 61 vi1tJ~\l~Ln~,f 'IJ.~1 LV1lJ 61 ti~Lt'l"~fl L 'IJ.1.J11mwJ'!Jln11~ 
mci1iX'IJ. ,:;;jr)1-J1 ti11~fi~n1J !'..lti~n~fl ~~1 v ~\lL iJ'IJ.ti1 L 'Y!,J~;jfl1 1~V1~1mLt-i:: rl:i1~11J 
nTrn fl~1'1J~1Ji'iflflci1\ln-J1\lii 11\l 1 i.n:;tJ:; LL1n~;j qi..l1Lfllfl11~fim 11J !'..lfl~~ 11 ii.f 'IJ.~n ,:;L1 !'.Jn 
cvcv ' CV I d~ "'' Al 

YliJfl'WYllll~ l fl\lnt]i;m \l 61 11 concept "l!\l~ 11nf'!'WY1~1,1n111i;1t-i::!Jl'IJ.11CONCEPTUM 

~\l'Yl~l!'..lti\l to conceive ~LL1.Jt-i11 L~~fi~ ntJ~'IJ.L'IJ.L, 'i:tml1'1J. (Webster's New Collegiate 

Dictionary, 1976 : 233)~tJ~11~;j~nn11rini;11 Yl!'.J'Vlt'll!'.Jrll'IJ.'W!'.Jl!'..ll~,:;'Y!1r11LL iJm iJ'IJ.111,;1 

LYl!'.J~lLi°bbYl'IJ. bil"'IJ. f111~'\J.!Jl'IJ.ln11L'IJ.b~\l1Yl!'.J lf'll t'l"\Jl1 (scientific imagination) 
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f111iJfi'1ti1t?fiy f111iJfi'111ur.JtJ'1 iJ t '14°t1f'1~ ~.JUdj'l4,j'l4 LLtJJL '14if ,iiJw~:Ur.JiJ 1 in'l4fl~L-Wr.J .J 
111.J~fl titJ f111iJfi'1nu r.Jflfl 'Vl1fl flm.wnJ L r\1~'!4 fl.Jn 11~'!4tf.JL'1°;jn11i.'i1flfl'l4L en-1..l'L ifl i 
nu L '!4cniniifl~'l4 '1 tin'11 [.J ;.J'YilL r;f11lilfifl111J[.Jf]fl5jf11lil'Vll.Jl[.Jn ll.Jil 11.J LLt'l:LLtJJmh.:i 

n'l4fl fin "l 1..l u'1tJci1.JL 1n'11iJ11n,-1'!4 i1tJ.Jn11rti'1.Jflfl'l4L en-1..l 'Vl1flfl 11iJfifl11u r.Jflfl cifliJ ,:; lfi.J fl~ 
U'l4'Vl~nn11 L 'Vl']t-J~ '1~flfl,'l4iJU1'!4n11fi~l4~1.JLnt'ln'l4~n 

2.6.1 fl111J't1111Ul\JiHfl111Jfl~'i11JUCJ~ 

t,,m 'Vl'J~ti11iJ'1!'1;ii1tJ.J flfl'l4L "WtJ 'Vl1fl f111iJfim1ur.Jfl'1 5j~n1;m:LL'tijfl'l4 "n11 

1L~iJ • ;.J 'Yi1 't r;Ln'1UtlJ'Vll'1tJn11~,: 't r;fll 11iJ'VliJ lr.JtJci1.JL'tiJ~1m1'14iiu1'!4n11L1 r.J'l4n11L'tfl'l4 

L Yi11:fl 11iJfifln u r.Jfl'1 't 'l4LL'1t'i:rt1ii1 iif1cifliJ LLtJJn'11.Jti'l4fl ~LL~ 1 L ,f'\4 fifl'l4L en-1..liifl .Jf'i111 

'°LLlJ . L '14 lil'l;-11YW1 Vflil LlJL 'Vlijfl'l4fl1Jf'il 11 °LLlJ . L '141'11'1«.Jflili'YWl ~L ~ [.J'\4ilfJLL't'l4fl~1fl Vl\l 

fifl'l4L 'tll"r11.Jiif1i"r1£.Jlf'llL'4'11~.J'1flL tJU L ~flfifl.Jn11 l r;,:tm1£.J'l4 i'.tn;in1;1 LL~: ~L'4'14h 1 1'1 

'Yi1fl 11iJL ii1L'l11 flfl'l4L en-1..ltitJtJ:L 1 'l: LL 1.l.Jflflm il'l41.J1::L11"r1 Lfl 'tl'1u1 .:i LL~:Sjf)mL'tiJD~L~ -w1:; 

tJci1.J"l1 

fl'lilVHii 1 fifl'l4L"n'Dilfl.Jf'i111 '°LLilt'l.J " 

LLlJM 'Vll.Jl[.Jtl.J " ~i;i1~5jii1 6 il l LLt'i:~1~1'l :LL iJ .JmmLl'1LiJ'l4 3 ci 1'1-\" 

L~fl'W'l11m liiflf111iJ~n 1 V1'1-\~1 1 LLiJ~.JSjfl 1 1~V1m £.Jfl ci 1 .:i11~'1-\ L 11-wtn1: LL£.J n 

D1:L~'i-\til f'1ty '"] l\P1~.:iU 
1) flfl'i-\L"n'D 'Vl ~l£.Jti.:i -d'tytytlfl'\IWffiiLLL't f1 \lflll~'Vl~ l £.J 
2) fl fl '1-\L en'i.J 4 ...... 0 d ~· J 

flfliJ~ n1 V1'1-\~ "r1~'111;£.J n1'Vl~f1 i1'1-\ 

3) fifl'l4L 'WD L iJ '1-\ii mi l 'Vl 'i-\~~ fl l ff v1h:L'tu n 11tULLt>i :: ,Jn n .!J n 11 cii;i l~ 
"'!"I d' "' ti11il'lfltJJL 1J'l4'W'l4jl'i-\1fl.J1'1.J 

!"I ... "' .¥ ' • I • 
Lu '14 '14 lil ti11il "r1Ln flil'\4, lnn 11 «.J L'til u1:; L't1J n 11m 

5) fllfl'l4L "WD L il'l4iiflrtlU'Vl1fln11~.Jfi 11iJ L ~'14~fl 1Mr.Ji.J1:L't1m 11ciiifl.J ~'!11; cl 
iJ1i.J1:m1un'l4 

6) flfl'l4L 'JD ,:,j'fl.Jfl1li'r.Jfl 11iJ«iJ~'l4~'Vl1m 'Vl'Jt-Jt'iilfl.Jiim °ti'l'l1.J,\ l.J '1 ~ 1 

ill~L'til ~e41'!4'1fln'\-l 
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7) flt!~ 'Jfi.J lUJ1£Jtl:i n11vn1m i.llf'l1llJ;)'111t1"lJ'l1;~ 

8) fltli.!L 'Jfi.J VllJ1£Jtl" nl1Yi11t141-llU'" 1fl1llJ;)'1r\Sh:~tlfl1llJ£Jln~1£Jrl 
LL,m'11"n'" 

9) · fltl~'lfi.J "l:Ltli.li.J1dmr~'1t1n11Yi£J1n1clLLt'l:n1111u11lJit1~t'lL ~Lili.! 

VllJ1'1VI~ 

~1t1~1"r\ 2 flt11-lL'lfD1lt1"t1111 'u1"' 

LL1" VllJltl~" 'n11;i" n11~~n vi1t1n11~'" rl"l:th1~n11Lfl~t1i.!rl11t1" 
1'1t)L i.J~£Ji.!UDM' 

' ' .i:3I A ... .ale I 

L1JtJ"fi'ljl1t14111tlfl 111J'Yln1Vli.l'111 LL 1.J 

i.J1:L~i.l~l~qj i'j L'1~"~ 
1) fltli.!L 'lfD 

2) fltli.!L 'lfD 

3) fltli.!L 'Jfi.J 

vi1J1 £Jti.J nqiqian,,urr\1 iLLCf'1.Jfl11lJvilJ1£J 

~t1it1n1vi'""rill'l1;~n1vi'""('" 
L iJ 1-l i tin 1Vli-l'1rit11ff £Ji.J1: Cf1.Jn 11clLLt'l:i.J11n ~n11cl'1 llJ 

.. !"I .r "' 
1i111J il'l '1Lu1-l Vii.! Jl i.l 1tl "11.J 
!"I ..; .. d' ' • I ~ 

L ui.li.l 11J1i111Jmn '1111-l ,1nn11 ~.Jef1Ju1:Cfun11m 4) flt! 1-lL 'lfD 

S) fltli.!L 'Jfi.J L iJ mi t1Cf1D vi1tin11t'l" fl 111J L.;; '"Yi ti lff £J i.J1: Cf 1.Jn 11cl 11 tl.J lJ'! 1;~ 
1J1i.J1:nt1un'" 

6) fltii-lL'lfi.J ,:~t1.Jt11ff£Jfl111Jt1'1J~'"nvi1mvi~~t'l11t1"im'ii,,1.,,,i1" i') ~1 

1J 1 t:-JC(lJ t:-J C(1i.l~t1 n'" 

7) fltl'"L'lfD 

8) fltl'"L'lfi.J 

LL'1n~1.,in'" 

9) fltJ '"L 'Jfi.J ,:L iJ'" i.J1: t£Jir~~t1m1Yi£J1n1clLLt'l:n11LL Dt'lfl 111JV11J1£J 

~1mh~tl 3 fltl"HL'lfDiltJ.Jfi111 "t1:'1t11J ' 

· t1:'1t11J V11J1£Jti.J "m1111f'lriL~nriq-f111t1"1i1~ LLt'l:"l:i.J1:nt1u'11£J 

~ Lt'lfl'1dtJ"H ti.J1'1tl'" ~1\Jl1tli.l LLt'l:tJ'lfllfl~Wl • 
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L~trw•nrnn'!itifl 11ii-tln1'VI'"~ 11 ti::('] tii1;jfl11i1V1i11~rnci1'lL1~'" L 11-wm1:: LLr.in 

1h::Lfi°"clltltlJ "J L'1'~'lir 
1) fltl'"L 'lfU 'Vltllr.Jti'ld'qiqift'n.,.urm i'LLt'f~\lfl1ltl'Vltllr.J 
2) fltl'"L'Jfu fiti'!itin1'Vl'"~-tlii~1'cln1'Vl'"~;f~ 
3) flti'"L 'Jfu L tJ '"'!itin1'V1'"~'flmlf r.iu1:: t'fun11ciLLt-i::u11niJn11cl1PJ l)J 

1111 tl'tfl~L U °"~°"'1°"1tJ'l11J 
4) flti~L 'Jfu L tl~'"1ii1111ii'flLn~;1'wnnn11~\lt'f)Jl.h::t1un11cl 
5) fltJ ~L 'lfD L tJ °"'ti tit11D 'Vl1tin 11t'l\I fl 11)J L ~ ~ 'flti lrf r.iiJ1:; ~un 11cl '!! tJ\I m~ ~cl 

)J 1 iJ1:; n ti mi'°" 

6) fltl'"L'lfD ,:;\Plti-:1mrfr.ifl11)J~)J~~l5'Vl1m'Vl~~t'l'!JtJ\l'!im~,,1-:1~1-:1 -i in 

~t1tl~t1l'"~tlrl'" 

7) fltl°"L'lfD 
' ' 

8) flti~L'lfU 
a A ,::::111g Q.I' 1 a 

'Vl)Jl r.Jtl \lfll1'W11tlm1LL°"1fl 1 ltlfl~'Yl)J1:; ~iJ fl 1l)J r.Jlfl \11 r.J 'Yl 

LL!Plfl~l\lrl°" 

9) flti~L 'Jfl.J ,:;Lll°"iJ1:; tr.iir'l.tfltJm1-wr.i1mclLLt-i::n11LL Dt'lfl1 l )J'Vl)Jl r.i 

L~ti'W•n1t1n'!im iJ1 r.irn -ti r.iu,1n;J 1tJ ci1-:1flti°"L 'lfU~\I 3 ;f 1tJ ci1-:1 L 11-o;i:;-wu 11 
' "" I Q... d fLJ I I Q ... .:ii I LI A ci ... I ~ 

LL('lt'l:;!Pl1tlr.Jl\l)J'!Jtlf11l)JL 'Vl)JtJ°"fl~)Jlf1'Wtl LL!Pl'Yl1ltl'!Jtl'YlLL!Plfl!Pll\lfl~L 'Wr.J\!Lt'lfl~tJm 'Yll~ ~ bLt'l:; 

,:;;j '!itJLL!Jl fl~l\lrl°"L 'Wr.J\l '!imfir.J 11::'VI l l'l;f 1tJ ci1\l'fl 1 nu;f 1tl ci1\l 'fl 2 L °"D1:; L fi °!-\ ~ l l 
fltJ~L'lfD \L)Jt-i\I" ,:;L iZ°l-\L °"L~tJ\lfll1LL U\I n11;1LL ~mL ,mL ,-:1'!im ~-o;i-o;i1 \I 
fltJ~L 'lfl.J Ln -:1 " -o;i:;L i.r~1 '"fl1l)J~)J~~151::V111-:1'!im ii-.;i-.;i1 -:11°"~n~rn:;~11 

t11'!imii,,1-:1 n. LU°f.\tJci1-:1iL .. LLcl'1imii,,1-:1 '!!. ,:;!Pi'tJ -:1 

LU°f.\tJcil\I~~ ... 
I .., I ,:::::ii 

t11'"!Jl 1tl r.Jl\l'Yl 

~m,rn:;L~f.\ 2 U1:;n11fiti 

.I .I "' "' "'.J' fltl'"L'JflJ LL)Jt'l\I LLt'l::fltJ~L'JflJ LL1\I ,:;)Jflrnt'ln~m:;~\1°1-\ 
' 

1) L tl~°l-\l)J1l11t1'fi~~,1nn11~\lt1)JU1::t1un11rn'11Pwm -:1 
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2) LiJ~n11·r•n1ru~1~Ln1JPnmh::L"lun11cl'llfl\12J~~tl 
ci1~flfl~L"l!'D fl::\Jlfl2J ~~,:;;jflru~n~ru::il-:i-d' 

' 
1) L iJ~ ~ 12JTI112J~Ln f1,1nfl 112Jfif1'llfl\12J~~mf1£.Jm -:i 
2) L iJ~n11fl~U1£.Jti~~,1m.h::L"lum1cliifl-:12J~~v 

, lnn 111Lfl11:: ~flfl~L "l!'D il-:i ti~~i.t 12-JlL iJ ~~ 1 fl cil\I~~ 
bbt,'l:;~~11ru1'Y1u'Y11~flfl~L"l!'ui;h-:1 "I ~-:il'lfl11JU 

1) L"l~l1cifl 2J;j2J 1C'lLLf,'l:;i;ifJ \In 11~fl ~ 
2) ·~\JI 11J1::Lrm~;jm:;~n~~ VI~\! cifl2J;jtm -:in1:: ~nLLf,'l:;n1::~n~~V1~\IL iJ~ 

tJ.J fi1J1:; ntJull1£.J'1. ~ 

3) 1::u un 11 citJ £.Jfll'VI 111J1::n fllJ ~ 1£.Jn~2Jfl1£J1:;~;j VI~ 1~112-Jn~ '1. ~n 11 

b\Pl1 r.J6J fll'Vll1L ~fl '1.-J11 ·:1nl£.J~f1:il2J 
4) Yiir~1vnn spermatophyte cifl2J;jL6J~f1 

5) ~~\l\ll~citJwr11'1.-JL"1L"ll'dLD~£.J~LLDM 
6) tm .JL"lf l\l'lltJ.J1::uu citJr.Jmvi 1 1'1.~~\JI1cifl2JLL!Jlnl'\1-:in~ 

7) n 11 citJ r.Jfll'VI l'dL iJ ~ii u 1 ~m1~L1.J~ rm LL 1J ~ \IL"ll1mvi11, ln ~ 1n-Yi~~ 
~1 6J11 ri C'l:; C'l1~1~1-JnC'l1m iJ~fl 1 V111~C'l:;f,'l1£Jl~L ~m'l::~ 1nl'lflm1~~~2J 

8) m:: LLL"ll vNh '1. ~ 1-:1,1cifl2JL1.J~r.J~LL DC'l\IL D!Jl12Jfi1fl112J!Pi1~'Y1 l ~'llfl\1~1i.t1 '1. ~ 
"ll rn:; ~ bb'd .;i\P)~l Yh~h;jfilfl\I~ 

9) L"IL"l11cifl2-JD'd:: nfl u~ 1r.Jfl~lllfl~L1vn11fl:: !Jl fl2J 

1 O) tfl1-:iL"lf l\lbLf,'l:;~~r.J'llfl\l~IPl1,::Lnf1'nnm11J1'u~1~L '1tJ-:12J1,1mm'llfl\I 

n1111n.1·\.nn11 

11) l ~'ll1J1~f111 ciflr.Jfll'Vll'd Lfld \IL"lf l\l'llfl\I t2JLC'lf1C'l'llfl\115l!JJl'll\I "J cifl2J 

12) LLL"l\ILU~fl~~LL~L 'Vl~f1l vJ'W1 

~lf1 flfl~L "l!'D~ltlLL"l~fl L 11,:;~u11 
tifl~L "l!'D 'V12Jlr.JLC'l'll 1- 4 ;j~n~rn::L 'Vl~fl~flfl~L "l!'Ul ~~ 1flci1-:i~ 1 ~-:i;jtJru~n~ru:; 
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~YH:r~::L1£Jn 1'111L UUfUl UL 'l!D LL tnJilLL unil1::L1l"r1 (classification) 

fltl UL 'l!D 'Vl)Jl£JL~1! 5- 8 Sj ~m~ru::L 'VISjtlUfltlUL 'l!m u;r 1tl ci1-:i~ 2 LL~::tll'l"~:; 
L1 vn L~11L UUfltlUL 'l!DLLtJtJ~'Vl&')J~Utl ( correlation) 

fltlUL 'l!D 'Vl)Jl£JL~1! 9-12 Sj~m~ru::L 'VISjtlUfltlUL 'l!m uif 1tl ci1-:iri 3 LL~::tn'r~:; 
L1r.m1'111L UUfltlUL 'l!il LLtJtJ"r'ltl'?l~ (theoretical) ~-:ILUUfltlUL 'l!iJ~Sj11ns1uutJ rn -riiit1L iJ,1n 

n111 ifiJ1:; ~lrl&')J cr~LL~::im .yj,,,-:1 LL'1"r11l~tl'1fl~tl-:lrltJnl'l'VllL 'VI'] t:-J~)Jl1Urn-:1 

Sj"!im.b&'-:iLnl'l~-:i ~L ;ivu11metumL u:: 11fl 11).Jfi,1n tJ£Jtl'1'Vl1tlfltlUL 'l!il'V11tJ)J turf fli-1 
LLtJtJ~l-:1 '1 citJ)J,:;$jft11).Jf1~1£Jfl~-:lrlU l U~n'?lru::~11 ,\1-:inLiJua-:i~etf 1-:lt't'l'lflif UL~r.Jtllflr.J 
il1::ettJn11cl (experience) LL~::fl11).Jfi~ (idea) 1!tl-:l)J\l'?IV..,r-:lt{u 

il-:i ~~'1nci11).JlLL~ 11 u!'ltiu~u ~11 fltiuL 'J!il~ut'41).J l'lti~11 iJ'l intJt'411111'11'1f11-:i '1 
;-:i Yi11°ftv1n'1tin11~,::'Vl1'1T'i1n '1fl 11).J'Vl1tifl 11).J'Vl)Jl v1'1t1 ci1-:11' '1f))J L ~11::fltJUL 'l!il L iJ u 

L ~N 11tJ-:1LLu1fl 11).Jfi~11ti-:irnnflfl~flflft~SjiJ1::t'4tJn11ciLL"n'11-:inutJ ci1-:i 1'ln!'11).J1~1j ~ ~v1 r.Jll-l 

~,:; 1°ftft11).J'Vl)Jl£J'V11ti'1T~ln~fl11).Ji\-:i~~LL'1-:i,::~l)JlLt'tUtlLL U::L ~tl 1 rf lrnfin'?llLL~::'itm1r.J~ 
i;i~t)~,~~etu 1, 1~vh11ru lil-:i'1ti1iJU' 

Kranzer nci1111 fltlUL'l!D fltl "ft11).Jfi~tici1-:i'Vlli-:i~-:i;!'!L~etf1-:1111~~L~r.J1ntJ 
nT~n-~::Yi1'Vl1ti i'l'ltJ t~ vmllvn11et1ilfl 11).J L '1u ,1niti~~'11-:i '1 ~;jfl 11l.J«l-l ~~tl~ tln~LL~:: 
L iJ~fl1llJL i11,~D'-:iLn~if u 1 uD',iuu t~vmllviJ1::ettJn11ru1 utJ~flL iJ~tJ-:ifitl1::ntJtJ~-:1-o;i:; 
t'tll.Jl1tltll£J"r1tl~tltln)Jl 1 u~n'?lru::11tJ-:in111 °fttitJ £Jfll'Vl1tJ«ttit11~n'?lci~u '1" (Kranzer, 1963 

: 181) 

Einstein LL~:: Leopold nci1111 "fltiUL'l!tlri1-:in1v111r.J fltl 

n11etf1-:iet11fiLL tJtJ~et1::11tJ-:i;i;i 1,)J\l'?IV LL~::stl il'L iJ~LtJn~n'?lci~n1'VI~~ t~v fon111v~tJn 
LL,f11,:;i'.i~'?lru::LiluLil'u~~nm)J" (Einstein and Leopold, 1938 : 33) 

Karplus LL~:: Their nci1111 fltl~L'l!U fltl "fl11l-lfi~~Ln~if~L'Vl~~i\'1r.JL°ft 
tl1::ettJn11ci;jw1;il-l'Vlinv~-:iifu" (Karplus and Thier, 1967 : 40) 

Platt LLtl~-:111 fltl~L 'l!U 'Vl)Jl£Jti-:i "fl 11).Jfi~~L 11LLt'4~-:iti-:ia-:i1~~" 'VI \t-:i " i{mtl.,'.I 

(Platt, 1963 : 21) 

-;:r~~~~~~~~~~~~~~~~~~~~~~~-~-1··············· 
• "llllti .. • ••••••••••••••• 

Er ··:..:·:·:·:·:·:·:·:·:·:·:·:·:·:·:· ................. 
• • • • • • • • • • • • • • • 60 

::::-· ••••••••••••••••••••••••••• .............. 
• • • • • • ill •••••• . . . . . . . . . . . . . . 

u .J [~ ·=-:·:·:·:·:·:·:·:·:·:·:·:·:·:· 
~..... . . . . . . . . . . . . . . . ........... •.•.•.•.•.•.• .. •.•.•. 
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Viaud mh111 fltl"HL"JU fitJ "u1::~un11clti~t1~1"Hn11n~"Hnrn-nnLL~1 · 
(Viaud, 1962: 75-76) 

Bronowski LLt'l:: Bellugi nci11ti-:1fl'lllJVllJltlfltl"HL "JUL 111 fltl"HL "JufitJ · a-:i~ 
6-j i-rl~ mff ~::n l"l n~"Hn1tJ-:I t,, tl~ lf'l tin11~ ~,~ vi1tJ'11d ,~tllJ ,ln a-:i ti~,)u1 ln {) ;f 'ij. 
(Bronowski and Bellugi, 1970 : 673) 

/ Hurd L'1~1Ufl'lllJVllJltl~tl-:lfltl"HL "Jt!L 1~-:iit' fltl"HL "JU VllJltiti-:i" ~t'l~~'1~tJ-:1n11 
~\Pli-nn11 n11viff-:if 1'1titllf'ltin11«-:1Lm1::~fl11lJa'lJ~"Hth::vi11-:iiitJ~t'l~tJ-:irnnf'lo~f'lflft 11 

Hurd ff-:inci11'1tJ L utin 11 ti1;jfltJ"HL "JUVlt'lltl '1 fltl"HL "Ju~;jfl'lllJLft tJ 'l~"H L "H 

L ~tJV11~11::vi1m~tJ-:1111Lftti1nufltJ"HL "JUL vici1~"H m,,::L1tin11' nqlJfltJ"HL "Ju· (conceptual 

scheme) ~-:i;jfl'lllJVllJltllJlnn 11n11~lfltl"HL "JUlJln lJtl"HL~tJ '1 L r\1~"H LL~-,::~tJ-:i;j1::uu 
1-un11~ l"ln111.1.t<i::;jfl 11iJ VttlltJlJ1nn 11 ~n :!-:in 11fltJ-U1. "JU~L 1J-utJ-:1t1u1::ntJu LLflt<i::mJ"H 

1."Ju~nf11r.J (Hurd, 1971 : 56-58) 

California State Department of Education Lf1~1unql-lfl'lliJt1m1ur.JtJl"l'Yll" 

1'Ylr.J1 f'11~rdmm'L 1L1J-u 7 u1::n11'Yi~1fiqi,)'"UfitJ 
u1::n11f\ 1 . U1ln{)n11m'Yll"ti11lJ~l~~U-:!Lnl"lif "H~'UcitJlJ-,::~u~if "H\Jl llJLL "H 1 

'Yl1"~~1iJ11t1vw1n1clL1.t<i::"ri1fl 11l-! L i11-, L1'1°11'1r.Jmfllm VtfJ~m tl-u V1~n~1fiqi -utJn-,1n~"Hli'"iitJ 
11 n!Jti11mn~citJiJLU"H • ~1nt<i" ~-,::u11n{)if "HmlJ ttJn1~LLt<i::~t11"H~ 

U1::n11~ 2. 'Vt~mnm'rin11ti1"V-:!£i-:l~"Hll"l (magnitude) filLL Vt~" (position) 

n1t'lL'lt'll (time) LLt'l::n11Lfl~tl'U~ (motion) 1-umnlf'l (space) ,::Ltl-u1.J1lJ1mtliJ~'YlTI 
C16J1 il'1.J1iJltl4 ~LL~ "HtlfLLLlJlJ~lJ'lJ1W 

u1::n11fi 3. ~~11-,::u1::ntJuff 1r.Jfl'l.Fllfl~'U~t'l,l"Hfll" 'l ~"-,:;;jn11LflgtJ-ufi 
tl~\Plt'ltll"lL 'lt'll 

u1::n11fi 4. y.j~-:1-:11-u (energy) ~1.J11n{)tl~L "H1ULLUU (form) f\1" 'l n-u 

if-u ~::~1iJ11m U~ tl'ULL 1.J111.J~tJn-uL,) 
u1::n11f\ 5. SjitJu1::;'n~y.j!'.Jl'UfiLLiHfl"l11~~11 LLt'l::y.j~""1-uif-u-,:;;j~llly.j 
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1h::n11Yi 6 . m1~m::i.Ji.JLo\.m 11~ l LL~mL'"YnLL--U\I (classification system) L~t:J 
t1-u"rn~::LD£JrnLi.Ji.JLLc-J~ (order) Lrn::fl1ll.JLD~Lt:Jn~n1;n! (unity) iiMa\l~l\I "] ~w~::ihri 
1-J~n1~£Jlfil~\Jl1~1l.J11nt:Jfii.J1£Ji.J11n~n1jcl\Jl1l.JTI"'Jj~~1~1r1 

1b:;mj~ 7 . ~~11~\l'Vl~1ricit:Jl.J~ n11i.J:: ~::d'm~\~i~m1~ 

2.6.2 U'i::LflTI,,ll.:Jfl111Jfl'1'i11Jtlll'1 

~\IYi~ri'L~-Ut:Jl.JlLLtr111 fl 11l.Jfim 11.J £Jt:J\P1L U-ULL ~ 1fl 11l.Jfi\P1 m1~v.\Jl·1-nn1j LL~:: 
nlj'Vl &\If iltJ\ID'1L ·m~v. cim.J'Yh 1-Jfl1ll.Jfi\P1L l1v.LL\Jln~l\lrlV.tJt:Jn 1 i.JmiJ~1ii11~1 LL~::d"::'Vlll\I 
LiltlM1'4flfli1 n lj; 1P1i.J1:: Lfl ~iit:J \I fl 11l.Jfi m 1 i.J rJt:J \P1'Vl1 tlflt:JV.L "Jl'i.J cit:Jl.J m:: rh 11P1'11P1ri n 11\1ii11\1 ~\I 

Yi~r1Sjr-I~ri1ri1iJ~\P1111P1\I~ 
Martorella nci1111 nljrln1;11~rJlf'll~\Jl1~v.L UV.fl 1ll.J~£Jl£Jll.J'llt:J\ll.JV.1;£J~l~ 

' 
~--u::~ ri1ri1iJ11i.J11l.J n 11; m::i.J i.J LL~::i.J1 ::Li'J v.11mfi1iit:J \I fl 11l.Jf ft\l vi~1 ri L -UTid"d"l.J ~1~ ".l:: ~ v. 

~\ILLD\lflt:JV.L"Jl'i.Jt:Jt:Jmuv. 2 i.J1::Lfl~fi1t:J 

i.J1::n11~ 1 . flt:JV.L"ll'i.J1v.L~\l'lli.J1V.md" (process concept) LrlLLri m11i1Tiim1 

LL~::L ~f'l'\'tflf\1\1 "] ~ --u::n i.Jn l.Jn 11 ~m:: i.Jrnrn::i.J1::Li'J v.11rnfi1iit:J \!fl 11l.Jf ~\I t:J1--u--u:: fi't:J \I 

t:J1ff riiim~~n11;1P1n'1m1iJ m1ai.J~11L ~t:Jvi1iim fi'1--u~ \li.J1::nt:Ji.Jri'1 ri 

i.J1::n11~ 2 . f'lt:JV.L"Jl'i.Jlv.L~\lc-J~c-J~\Jl (product concept) LrlLLrim1i-t1rn1f111iJf 

~ni.J11l.JL1~v.1i.J1irl-JLAIP1i.J1::Tri~~fiti1i.J (Martorella, 1972: 160-163) 

Pella LrlLLrJm ::1.Ji.J'llt:J \!fl 11l.Jfim 11.J £Jt:J\P1tl t:Jm iJ v. 3 i.J1::Lfl~fi1t:J 

i.J1::n11~ 1 . 1::1Ji.Jfl1ll.Jfim 1£Ji.J£Jt:J\P1~L~£J1rli.m11~1LL v.mwni.J1:: Lfl~ 
(classificating concepts) ,:;·rhvilt'1~~1V.1£Jfl1liJ~::\P11n 1 v.n11~11m v.1i.J11n~n11clf1 1\l"j 
\JlliJTI11l.J~1~ vi1t:1n11i.t1'lit:1n\1Ln\Jl'11\I "I iJ1;m::i.Jrn~v'l vi,J Lifv. fl11l.Jfim11J£Jt:J\P1iJt:J \I 

~\Jl1Lt{£J\l~nri'1£J~lV.l.J a\l~;j~1\Jl LLl.J~\I LUV.flV. 

i.J1::n11~ 2. 1::1Ji.Jfl1ll.Jfl\Pid1i.J£Jt:J\P1~L~£J1'lit:J\lrli.Jfl1ll.J~l.J~V.11 (correlational 

or relational concepts) ,::rhvilt'1~i1'1£J~£J1mcl vi1tivi1.-i.J LL i.Ji.JL ~tltlTii.JlrJll L ~1l::L vii;i L\P1 

;\li.J11n ~n11clL ifv. ~v. 'l v.iim::L~v 1nv.rh~ v1v1l.J;ln1;1~ 11i.J11n~n11clt.L~::a\lf\1\I "JL vici1~v. 
~fl 1ll.Jfl~l£JrlV.LL~::LL\Jlnfh.:JnV.t:Jcil\IL d"~nri' 1 £J L ifv. fl1ll.J;)m1i.J £Jt:J\P1'lltJ\ILL d \ln111::L 'Vl£J 

:~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~-rr·~~ •• ~-~~~ 
--.·.····················· ~ :~ ....... ·••••·••············· 

~ · ~ . -=······················ 62 ~ wet' .•:•;-:•:•:•:•:•:•:•:•:•:•: 
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~Tl "Tl rl ·=·=·=·=·=·=·=·=·=·=·=·=·=·~ 
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1h::n11~ 3. 1::111Jf'11ll.Jtlm1UtJfll'lL i.u;-:irit)i;~ (theoretical concepts) LU~ 
1!111i.m11L ~vnunmim .;1,,1-:iLL~::n~l.Jf'1fl~L"lfU L ~vt'l'f1-:irit)i;~ ~L;-:im1ti n~;'n1 LL~:: 
flru(P]f11lt'{!Pd 1::uut'111l.Jt1m111r.ivl'l L ~L ;-:irit)i;~,:;ij~ni;ru::Lu~~llJ1511lJ(abstract) L ~11:: 

i'.J"l~tl1-:i LL!Pl-:1l.J1,1mim .;i,,1-:i-n~~l.J1,1nn11tl-:1Lm1 Ll'ltJ!Pl1-:1 LL~::rh 1-J~~i1r.i~L i11,'tl'f r.i1nl.J1n 

n11~n 2 1::uu~-:i-ti~l'inci11l.J1 r.in;\-rnci1-:i Lil'~ 1::uut'111l.Jt1m1ur.ivl'l~L~r.i1nu v::!Plfll.J 

~flEJ~ ~L~f'1(P]1fl~ LL~::n1111!PlJ~1n11 LU~!Pi~ (Pella, 1966: 31-34) .. .. ... .., ... 
fl11~fl~~1~Un~~U~U!1U 

qci1~f'1-:l,::~m i1 L, l ~L ~fl-:11111lfl-:lf'11llJLU~lJ11lfl-:lf'11ll.Jtll'l11UtJfll'll.Jl~flt'l'lJf'1 11 
LL~111 f'111 iJt1m111tJEJl'l~~;)vf'111iJt11P1~1t1~ 'Vl1fliflt'{1U1lfl-:lf'11 l l.Jtll'l~L1 1Ll'l°1uf~nnt*-:i 
LL 11P1cl'fl iJ 1 ~~1(P]1lfl ·rn~ i; v f'111l.Jt11P1n u r.ivl'lu 1-:i ir~l'l,::if 1 mt'{1l.Jt'{f l-:l f)ru'111lfl-:IU1::t'{11n11cl 

1-J~f'11 ll.J'VI l.J l tJlPlfl ~1 (P]fl ci1-:i l.Jlnl.Jl tJ LL!Plnijf'11 ll.Jtll'l11Utlfl l'lUl-:lcU LL UU~fl 1,,:: LLflU"lifl~fl ~ 
llltJ 1~~ff-:iLl-lt'{llJ11ti,::~llJlU1-:ILLlPl-:I1-Jijf)ruf'i1n'tl'i flcil-:IL 1fl!Plll.JqLLIPl-:!L ~fl~~ 1ll.J"fli;VL 11 

rinfl~ciEJl.JL~;~!P\EJtl11nijnl1ci!Pl1-:i "] ~,::~ ll.J1Lt'{1l.Jt'{f1-:1f')1ll.Jtll'l111J tJfll'l'Vl1flf'1fl ~L "lfULl'i 

LU~~1~1~iJ1n ~-:1,::1!mLtl-:1LU~f'111l.Jt1l'lnur.ifll'li~~~,1~flflmu~ 6 u1:: Lll r1L~flt1 1~1r.i 
I Q cvd' 

fl 11iJt'{:: 1'11 n(P] fln11L 1 r.i~n11t'l'fl~l'l-:i~ 

tl1::Lllri~ i. f'111l.Jt1m1ur.ifll'l-YiLnr.i1ifl-:inun1~-L 1~1 
U1::Lllr1~ 2. f'11ll.Jtll'l11tJtJfll'l~L~r.JJifl-:lrlUfl1filf11 
U1::Lllr1~ 3. f'11ll.Jtll'l11UtJfll'lfiLntJ1ifl-:lrlU~~-:l-:ll~ 
u1::Lllri~ 4. f'111l.Jt11P1nur.ivl'l~L~r.i1ifl-:inun11u'lu\if1 
U1::Lllr1~ 5. f'11ll.Jtll'l'l1UtJfll'l~L~tJ1rlUnl1LLU1~~ 
U1::Lllr1~ 6. f'11ll.Jtll'l11UtJfll'l~L~tJ1rlUt'l''Vl«lJ~~thlfl-:!t*-:11Ph-:! "] 
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:: ., 
11Wr'f\.~}li..l 

~1flt1fl~-Ju 

fJOl?OJUfl,,tHflllJJflA1ltJVOA 

Pella L'1t•qu'lru&'n1'ru::11fl-,,t111l.J;1m1u£Jfl'1 L i..lL ~-,,1"r1£Jll'lll'f(J)f'l f~-,,if 
1 .) f1fl~ -Ju LUi..lLL i..l 1t111lJ;)'111fl.,,Lfln'1'11.Jf1titrn1fln~,,,,.i..l t~wfl1ifmfDJt\lflfl,.or 

LUi..llULLUUL~vn::'1i..l 

2..) t1fli..lL"JU1Jfl.,,U1lnt]nTrni~1fl1'1t] L'1 '1 n'1l)J cifllJ,::u11ntJ~i..lL i..l&'n1'ru:: 

Pim itv-,,rlL ,,_, 11nn1uLLuu~1£Jnfli..lLLd'1;-,,L ~lJt111lJl'fliu-iuoffli..lL tli..l~1if u 

3 .) t1fli..lL "JU,::Ln'1~i..lt'1£Jfllif £JU'l::l'fun11clfl~l'flJ~l'fli..l1::w·.h-,, 1(J)t] u11ntin11cl 

-- ~ 

!i, 
..... -.. --~:-:;:;:;:·:·:;:.:;:.· _...... . ..... 

-.-•• c • ••••••• . • • • • • • • • • • • . . . . . . . . . . . . .. 
..

• • • • • • • • tlj • c • • • • • • • • • ·-· • & ••••••••• • 9. a 9! •Ge•• • a• a e • I • • c • • • Ii •••••••••• a. a a. a a a e G. 
•••••••• Ci •• . . . . . . . . . . . 1:1 ,p ~ ••• 

-=· - -·-·-···-·-· . ·- . 
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im ri,,1.\1~1.\I 'l ,~t'fll.Jl1t1t'f1UL tl~fll1Mfl1ll.JL .;;~L'1 

4 .) fltJ~L ~1.l Lll~~c:in11niifl11ii;)'1'l ~L ~.\1~1iiti11ii~~.\lt'fiiif ~ii1,1n 
1.l1::t'f1Jn11cl~1.\I 'l 

s.) flti~L~il V1ii1£Jt1.\I ~1J1~n11riLtin'1'11Jflflt:i~1imri,,1.\1~1.\I 'l ii1V11fl11lJ 

~"~~fi,,tin~ ,~t'f1ii11ti°t11fl11iiL i11,'Vl1ti'Vl~.\lfl'1 
6 . ) fltl~L ~U1Jl.\l'lf-n'1Ll-J;1Ltl~,::,j'tJ.\IL~£J1~~n1JR.\ILL1'1trtJiJ'Yll.\lnl£J1ll~nL'1 
7 .) fl~~L ~1.l1J1.\l'lf-n'1ti1,,::1l-Ju11n~ 'l ~tinii'lf1;jV11m tl~fl11ii,1.\ln"l'1 
8 . ) fltl~L ~U L,Hl L tJ~,::\Ji tl.\ltJnlJi'tJ.\l'Vl1tJ ~'1Lt'fl.Jtl LU LL~tl1,,::ijfl1ll.J'Vll.Jl£J~ 

L -w £J.\l~tJ'Vl1ti 1l-JL -w £).\! ~tln citiii',r 

9.) fltl~L~tl citJlJijfl1llJ~l.J~~fi,,tJR.\l~l.\I 'l 5 ticil.\I ;if) lJi.ti;~ R.\l~tl.\l'Vl1ti 
1~t1 fltl~L ~tl,) 1£Jn~Ltl.\I n~lJfltl~L ~tlLLC'l::~1J1~n11t'ff 1-\lfltl~L ~tl 

10 .) fltl~L ~tJ,::ijtJ1:: 1ti'!f°l-t~tJ~£JlmciLLt'l::n11°t11fl1llJL i11,,,~R.\1'11.\1 'l 
11 . ) flti~L ~tl~ti .\I LL,,t'l ::1.Jflflt:i citJlJU.\I Ln'1,1ntl1::t'f1Jn11cl ~,,~ L'111J 

12 .) fltl ~L ~1.1~ fl.\! LL,,t'l::ljflflt'l citilJ~.\lt'flJ~~ 1'1m 1t'll LLC'l:: 11\l~ti11lJ 'VllnR.\I L V1ci1lt 

b tl~ V~b tlt:i.\I citilJ°t11 'l-JfltJ~L ~tlL tl~£J~Ltl,)1 £J 

ti11 lJifl~~ fl.\! fltl~L ~tJL V1ci 1i.f~ 
14 .) fltl ~L ~tl LLC'l::n ~lJfl tl~b ~tJ citilJ 1iJijfl1 llJt'flJlJ1ruL ~;] 1~tl .\I if~Ltl.\I ;.\I l'iti.\I ij 

n11tl1'uu1.\I LU~£J~LLtlt:i.\I 1'1titJ1fii'tiifo~t'l tl1::t'fun17ciLLt'l::fl11lJfl V1l-J 'l lJ1i\'1titll.\ILL'1.\I 

tl~Lt'flJtl (Pella, 1966: 31-34) 

2.6.3 fltu1h~ lu,,,r.,,D~fl111Jfl'11"11Jtlil¥'1 
LLlJ 11fl1llJ;)m11J£Jtl '1L~1'lfl 1'Yl £Jlf'1lt'f'11,:: ijfl 1 llJ £Jln LLC'l::;jfl 1ll.Jt'f~1Ji1JoftJ~ 

ti ci1.\IL 1nmlJ 1n1n,~ti11'1ttJ~ti.\lfl1 citiii,::V1~m~£J.\l~tin11&.\lt'fti~ ~nm.J1ii 'l-JL~mn'1fl11ii 
L i1'l,LLt'l::f;'n1lin11t'ff1.\lt'f11fifl11ii;)m1u£JtJ~i.t~ 'Vil 1~'Ll-J . ~tin,1ni.f ~ij~c:in11;1ni;1LLL'i:: 
1;' £J~u 11~u 1~n11t'ff1-\lt'l'nflL ~L ~tl.\lfl 11ii;)m 1u £J ti~i.f~ ,::ij m:i;1~ tin11~1'll~l'Vl~ntl'11 
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\OltHJ ~ ,'Uti'U ·1.nL'f11::; '!lfl.:in11;lm~n1'Yl 1'.Jlf'11L'f '1fl~fl ci1 -nnmn l'.J qLL~ '!l fl L'f1Uifl ~ bLt'l::; ;jiJ1:: 11'.J'!f°rt 
- M .,., d' 

'!Jfl.:lf1fl'UL "iflJ L 1~.:l'U 

2 . 6 . 3 .1 f)fl'UL "ifD ,::;ri1'Vl°ltl~LL'fijfl'U "~ 1n1::~'U" ~,::;li11 -Jif.:1Ln~m1ti'Uf11'1 
LL uu~m 'i'ifl.:i L ~fl 1 'Vl"l'1t11~>1fl11t1f '1t'lfll'l,'UiflL'f1D (generalization ) ~1.:i 61 

2. 6. 3 . 2 flfl'UL"ifiJ ,::;if1mL'f1t1L'ff1.:ifl11t1Li11,-himri,,1.:i 'Ylt]~~ L'Vl!Jln11cl 

LLC'l::: iJ1::: L'fun11cl '!Jfl>1Lfln'1'11.Jflflt'ls:lfl 11t1tlt1-W''Ui(J] fln'Ufl ci1.:i "l 1u1.:i 

2 . 6 . 3 . 3 flfl'UL "DD ,::;L~fl~l'U 11'.J{J]flnl1LL'fl::'Vll LL'U 1'Yll.:ILLC'l::1~n111 'Vlil 61 ~,::; 
u.:iLn~ r:.Jt'l~~fl«.:iflti L 'Ufl'Ulfl'1 

2. 6. 3. 4 flfl'UL"ifiJ,::;if11'.JLi'!JU1'Unl1L11'.J'\-\nl1L'ffl'\-\L'\-\L~.:IU~U~n11 (operation) 
... ... ' 
ti r:.Jt'l~n 11n11L'ffl '\-\LL uuti11t11'l1 

2. 6. 3 . 5 flfl'UL"ifD ,::;if11'.JLi\trn11'.J'Uf;'nn11;1LL'UnLLl'.Jnu1::L!l'Yl nl1'Vllfllltl 

tlt1-W''Uiflt'lfll'l,'Un11til'l L 'UL i.:i'U1t1ti11t1Ll'l1i~'U 
2 . 6. 3 . 6 flfl'UL"ifD ,::;if1m-J'ULiL~n;jL,'1'\-\fl~~~LLC'l:::U>1Lfll'1 fl1 ltl"if'l .1J:f.:i1 '\-\fllli 

~l'!lfl>11'!f11'Yll'.Jlf'11L'f'1ifl.:i~'U C~.:in1 'Ylfl.:IL'f'!l~, 2522 : 9-10) • 
fl'i'i.:iqLL(J].:is:Jfl11t1til'lLl1w)1 L '\-\n11iJ~m1.:i1 iL~nf;'n11L'ff1.:i L'f11tifl fl'\-\L "Du 'Vl1fl 

fl 11t1ti 1'111ul'.lfll'l'11 l'.J'1 'ULfl.:i m,,::;n1::ri1L~'Vlt'lll'.J1~ fl1qL'ffl'\-\Lilfl11, ::n l'VI ~1'11 u b:. u u L ~ vn::: 

L Yi11::,::L tl'Un11i1n1P1LL'U 1fl11t1til'l'!lfl>1L~n fl11,:::Lll~ 1fln1L'fV11fl~~'Yl 1.:i V11fln1:::~'\-\ 1 iL~n "l~ 
L'ffl.:lfl1ltlti'1111Jl'.Jfl'1'!Jfl.:1'1'ULfl.:lfl~'1C'lfl'1L 1t'llL if'\-\ LL '1-\:::ih 1 iL~nf;'nn11tl\lLn'1 n111Lfl:1:::~ 

n111Lfl11::'1 n11tl-~Lfl11::'1 n11tlm.J~ n11fl'\1t11~ n11~ut11~ n11LLni1qJV11 

n11Lif'!lu1~n11auL'f1~L'fflUL'f1~ n11l1f'l~;in~1LLt'l:::n11'Yll'lt'lfl\l LLcl'1°1t1r:.Jt'lti~~t11u1.:1LL~.:i 
flfl~L "DU'Vl1flti t ~l1f'l~L is:lfl11t1'Vlt1ll'.JLLt'l::tJru~1fl\l~~ 

2.7 'll1J1Ufll'i~1Jl1'1Ul1't>1HY1U (inquiry process) . ~ 

1 ~'1fl~LL1n 61 \tn;lm~n,::;L,)Yiu11 1'!f1i'Yll'.Jll'llL'f'1i\t~;jfl11t1V1t111'.Jnf1\l'!lll\l 

LLC'l::s:l\tnu11'!f~L tl~i1~1'Ut11n-n~'1YitJ1tJ1t1LL'f1::V111~n11~1\l 61 L ~flli1fl11t1L i1h1 'Vl~ n:f \l 
fl.:i~'U Ritchie "l'1nci11111'Yll'.Jlt'11L'f'1iif'Us:lflru~n~ru::~Ltl'U'!l1J1'\-\n11t11nn11~,::;LLL'f l'1\l . 
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~C'l~~~ 1. ~11:1ir11'Ylri1f!1t'f~i,:ri1m1ti111,m1,rttiua-:iu 1flimrn~'1t'ltJl'l1.1t'l1 (Ritchie, 

1960: 14) n11ti11 ·nm1,rttiu~'"':n1:ri1tici1-:i;j1:uu ;f1tici1-:iti~ti,:lJtJ-:1Ll1'"ifl'lLl'i1.1.ri 
iJu1'"n11~-:11.n~tishmrn '!J~ 1.1.t'l: 1.tl1vilJ1vti1.1. i.i'"ti'" LLt'l: titi11Ltl'"n~m11lJL1f ti-:i~'"'!Jti-:1 
n11'Ylf!C'lti-:1 ti,: ~ti-:in1:ri1ti ci1-:i,1-:i;'-:i 'l '"~ti-:itl~u;jn11 ,r 1m "t1'l~-:itinci11lJ1ULti-:i;-:iL tl'"LL1-:1 

~~n~'" ti-n1 'l ~1.nfln111.f'l~ti'"L "t11,\tin11-W'l'll'"1"t1~n~~11ir11'Ylv1f!1rt~iti~'11jn11L-J'"'l '"1. ~ti-:i 
" n11~ut'f1'"cwurt1'"" (inquiry) 1.~11:iiti11n11aut'f1'"t'ftiurt1'"~'"1.tlw~¥itJ1.h:rt-:intiti1t1qi 
~-:i,\ti'!Ju1'"n111.1v'"n11 t•rn'"'l '"1ir11'Ylrilf!lt'f~i Anderson LLt'l: Koutnik Ll'l1i'"ffw)1;ji.t'n 

a A ' d A ' &I I llA A ' 

n11f!n,,11'Ylv1mt'f~11.1.C'l:t'f'-Jlf'liJ'Yl1-:in11f!m~n1'Ylri1f!1t'fmvmn1.J11 1ir11'YltJlf!lt'f~1 

,: Sj1nn11~11. it'"1111n,,\1-:i ~ 1. il''"1.~v1nun11aut'f1'"t'ftiut'f1'"1.1.t'l:n11aut'f11"t11f'l11lJ,1-:1" 

(Anderson and Kautnik, 1972: 3) 1l'lm'il~l:tlci1-:i~-:i The Biological Science Curriculum 

Study (BSCS) I.I. °t1-:lt'f"t11,mii1n1fll'liiti 11 n11aurt1'"rttlUt'f1'"L tl'"f'ltl'"L ~tlti1t1~rit'{fl 
1.1.C'l:1. tlw~.,-ct-:i 'l '"~u1nti~1ii1 'l if'W'l'll'"1vi~nt3'~1'!Jti-:in11;ln~n 1'Ylv1f!1rtm'L '"1. ~-:1~1111~ 

2. 7 .1 fl111J'tt1Jltl'\Jtl.:J'\11J1Uf11~81J ~1\H1t11H't'1U 

Moore Lflb ~fi1~1nflf'l11ii'!lti-:l'!JU1'"n11a1.Jt'f1'"t'ftiut'f1'" 11 V1lJ1vt1-:i "iJ"fl1'11'ti 

ntj '-Jn,n11iiti~-:i 1.1.nif qi V11,\ 1-:i~ ri;jf'l 11ii1. ~ v1-w'",i tin'" 1.1.t'l:iI~vi1~-:inci11 ~'" ,:L tl'"iftlJV11 

ti1.~nV11'tii.t'nMn,,1~ti-:i n111.1.n'L '!J 'l ~u-:11.nfl~m ~titi,:'4.1'11. ~in~'"f'l1llJL i1 'l ,LLt'l:t'f1lJ11ti~1L ti 
1ifl1X1.nfl1h:1vir'"1fl1in~1v" (Moore, 1963 : 9) 

1.~ti11.f'l11:~f'l11iivilJ1V'!Jti-:1iJu1'"n11aut'f1'"t'ftJut'f1'"ti Moore '1'1n1"t1'"l'lL 1 
~'" i.t'm1v'" i.t'nMn,,1 ~C'ltifl~mqt'f'"hf'l-:1,:C'l-:1f'l11lJLl1'"tit'ftiflf'litJ-:1nrn;LL,i-:111 
~ut'f1'"t'ftiut'f1'"~'",:~ti-:itl1:ntiu~1vi1,;'vtiti1t1qi ~ ~-:i-d' 

1 . ) n,n11lJ (activity) ,\1-:i ~ tinlJn'"L DW11fl"t11'm tl'"1:u1.JnqlJ 

&6-J 'W''" tl ,\ml''" 

2 .) ntjlJV11'tiiJ"fln,n11iJ,\1-:i ~ 

~11. it'"n11'4.~ 

~ ' 
L V1ci1~'",:,j'tJ-:i;j1:UU"t11ti1:L UVUfit'fllJ11t1 

3 . ) nqiJn,n11lJ1. "t1ci1~'" ,:~ti-:i;j-Yif'1'Yl1-:i"t11m1.'" 1'Yl1-:i "t11ti ,f!V1lJ1 vti1.1. i.i '"tl'" 
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4 .) ~~~'1\ln,nntiL 'r1d1il~,::,j'f1",f·w 'l '1q~1L -n~n11L~£J1nun11aut'f1~t'f'1rn'f"J~ 
t'41t111tiL ~t1Yj~fll11t1L i1 'l ·m~:: ff \l\t1 'L tn-tt '1D'\1Lnm.h:: t£J11"il~n'11 £J 

'11 m 'r1'J~~;r"ri't'1nd11t11L11,::L l1w)1 ~u1~n11aut'41~t'4tiut'41~!ltint11!'1~ 
'r11tiflru&'m;ru::~fll'1wli1\l,::t'4«uiuofti~LiJ~~u1~n11~,:: ,;'1\lti1if £Jl1n~:: "11t1L "111 'l --a LL~: 
L w.a'1fll~~,:i'1\l\t1'Ltl~t'4t1~t'41~'l ~ ~"tl:ri:&'t1-A'~tlnufll11t1f t'4~if~,,,1 '1t'rn'1--a~L "1(J]~t<i~ 
d1f'1~~1~1tl1:nTl Utimnm.f ufi•m11t11'\1\I 61 ~tl\l~1J1Un11aut'41Ut'l"tl1Jt'l"1UtJlw.aw.a:.:!J 
~ti rn ~'1 nl:«1 u ~ LL'1nl'i1\lnu1:: w)1\I rnn'1'11Jfllfllt'l LLt<i:if ~,,, 1 ~,;ti \lnTl w.a: vni ti~~~ nl'i 1 £J 

qLLl'i\l!lf.l 11t1L ~mtu 11 n11aut'l"1ut'l"tiut'l"1u~nnt11~~f1cl'1 £Jf1~\lnu rn~aut'l"11 
'r11im Yiw.aw.a1 \lil~ ~rn iJu 1in11~'1\I LLl'i~::1Jf1fllt'l~,:~ £Jl£Jlt1"11im~t'l ~;jFJrufi1iJ1n·r'jEJ ~'1,: 
,f 1£J'l'1'ri1fll11t1L "111 'l, 'r17tiBfiiu1 £Ju1"a"u1\lti ci1\l"ll'1m:,1'1i~t11nn 11L~iJ 

2. 7 .2 tl.:Jflth~fltl1J8UiH8U1J1'Ufl1'iff1HY1\HYtl1Hfl'U 

'l un11-A'w.iu l'r1&'n~m 1ii-11ri£J1'11t'l"'1i~u L i11"1iJ1 £J~d1A'~'ll EJ"l'.l'll1J 1 un11L1 £JU 

n11t•rnutiti f111t1,;'EJ"l'.ln11~,: 'l oJL~nLl'iL ~iJYju~«\l'llti\ln11"11L '\-1(J]~t'l t~£Jn11Lll~ tmnt'l"L oJ 

L1inf;'nn111Lfll11:~if~'\-11 t'l"f1\l;'1u1n11L~Bn11"r1~t'lti'1 n11;m:uu~t<i«~tl~Ln~ifu 
f;'nn11&'\1Lfll11:~ n11;f\lt'4t1~~J1U '1t'lti~,uri1n11tl1:L;ju~t'lL'\-1ci1~u11~fJ™fllLLt'l:t111 
w.a:~lL -n~n11'1cil\IL11'iti"ltn Utl~lfll'1~nl'11£J tl1:L~Ud~f'1~'1~~11 fll,qt'l"EJW~:~lL uun11 

fl ci1\IL -,;"w.i:,f1£J 'l oJL1in~m1£JuL iJuq~!lt111t1t'l"1t111ri 'l un11aut'l"1ut'l"But'l"1u LLt'l:aut'l"11'\-11 

im i),w.a1 \IL'1ti cil\1,1\lt\I qLL!'i\1~'1Lt'fUmL u: 11 ti\lf1tl1:n'11J~d1f'1~'ll El"l'.l'll1J 1un11 aut'l"1u 

t'f'11Jt'f1~~~Ll'iLLn 
1. n11d1n,'111,L'ftl1J (exploration) 

2 . n11tl1:;)~j;)~fi~ (invention) 

3. n11fi~~ua\IL '\-1lJ (discovery) 

4 . n11«ti~ (teaching) 

qLL'1\l!Jfll 111J;)'1L l1u 11 1~nl1'lltl"l'.l'll1J1Unl1 aut'l"1Ut'l"tl1Jt'l"1 U~U if uEJ ~rl1Jfll1 LL U: 

\t1«\lt'4'1UL -JL~n'\-11"liti~~!'l1\I 61 l-i1t'l"f l\l'\-17titl1:~~ja'11 '\-1lJ 61 1 oJLA~FJru'11if uiJ1~ULEJ'1 
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2. 7 .3 1tlLL'lJ'lJ,,tl.:J,,'lJ1'Ufl1'ia'Un'1'U l1t>1H\'1'U 

11fo t1t1'llfl-:J'llt11'1J.n-11aut'{1 'IJ.t'{flt1t'{1 'IJ. ~qLLl'l-:J¥i't.i-:Jn11,::L it'IJ. L 'IJ.t1'Y1-d' ~'IJ. ,:: L iJ'IJ.11.l 

LLt1t1~,::~1ll11 ifl 'IJ.'llt11'1J.n11L1r.mn11t'{tJ'IJ. i'Y1tilf'llt'{{Pli tl'l v*'Vl1~ L '1J.flruu1:: tmr~ ~~~Ln\Pl 
LL n qL1V'IJ.L iJ'IJ.U1::L~'IJ.r;;lf1tl) m~::,::¥itJ~°rilnl1'Y1 tl'Y11'1J. 'V11fl1Lml::°vifllliU1:: 1mr~ 'Vl1fl 

L 1!1V1ll1v~~nci11LifontJ'IJ. LLcl' ,;~.,;1n11~, 11ru1'V111uLL uu ~t111P111,::ih v 1 in11L1 ti'IJ. 

n11~tJ'IJ.t111m 1!1'VlllltiL~ . 
L~fl ~,11ru lii~ L l11'Vllllti'V11t:it1ru1.h:: tviJ~ 'llt:i~ 'llt11 'IJ.n11 L1 ti'IJ.n11 M'IJ.1 'Y1 v1f'l1 ~{Pl1 . 

~'IJ.t:i1--v--v::~1 ut1P1vnf1-:J ~ 'L~~-:Jti 
1 . L ~tJif1v 1 iL~nij'W~m1n111'1tJn11L ~ll'W'IJ. -w&'-:J L 'IJ.n11'V11L 'Vl{Pl e..it'l . . 
2 . L ~flif1VL iL~nijt11ll.J~ll.Jl1mLt'l::L ~fl,t'IJ.L 'IJ.n11at1~1'1J.~fltl~1'1J.L ~fl'Vllt11lllf 
3. L ~tJif1v 1 iLn1P1ijt111llLii11 w1tJn11Lu~ti'IJ.LLUt'l~L 'IJ.1i11ll'!fl~ L 'IJ.&'n1-3ru::im-:J 

~~11 a~~ij;1{Pl -w&'~~l'IJ. {Plt'ltJ\P1,'IJ.n11u:: 'Y1::~ll'W'IJ.TI'llt:i-:Ja~ LL 1\Pltf tll.JL 'Vlcil~'IJ. 
4 . L ~fll"ifl~m1~t:i'IJ.1 iL~rn ii11, 1 i-tL 'ittJ'V11LLt'l::a-:J!'l1~ ~ r1~t:i\P1t1trtJ~nrn~tJ-:J111 

'lltM1ifl1'Y1Vlf'll ~{Pl1 

qLLIPl·nJm~'IJ.flcULLtJtlnl1~tJ'IJ.LLUU~U~T\-\~tJU~1'1J. ~-:Ju1::nflt1~1m-in1-J::IP11-:J "I 

n11~tJ'IJ.LLuu~u~1'1J.~t:iu~1'1J. Lil'IJ.n11 M'IJ.rlu1::ntJuLu~1 vrfn1-3 ::~-:J1PltJLutif1B 
1.) n11~~Ln1P1 (observing) iiB11LD'IJ.n--vm1l.J~'IJ.~'IJ.~l'IJ.'llB-:Jftn1'Y1tilfll~{Pl1 

r\--v::l"it:i~f;'n1itb ::t'{1 'Y1~iJ~t'ft1~ s 1h::rn1 f1t:i 

c1 .1) ~n~~iJ~~ f1t:in111i~1vm1PJa-:JIP11-:J ~ 
(1. 2) t~{Pl~iJ~t'{ f1t:in11Li'Vlr;;1rni'lr.m • 
c1. 3) :n-,'V11~iJ~~ fit:in111in{'IJ.:n-iJ1~ 
(1. 4) ~l'IJ.~ii~~ f1Bn111i--v~nmm~i-t 
(1. S) n1v&ii~~ f1tJn111i~1'Vlft-:JLLt'l::ci1'1J.~'IJ. ~ 'llt:i-:J-:i1-:Jn1v&ii~~ 
n11 &~L n{Pl t1P1r.w1;\v1h:: t'l' l'Y1 ~l.J ~~ti,:: l"it:i-:J m:: Yi1~ 1Vt111ii~U-ovY1L m1:: ri t:i 61 -:i 

t'l::Lfir.JIP1LLt'l::ti'1'1J.~t:i ci1-:J ~rll'l'IPl L -w1 1::tit:i 1 1 iim.Jt'lfi~~iJ 1 --v 1 nn 11 ~.JLnlPl~'IJ. ,::i\'1vri11 Yi . . 
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qri1n11«\I Ln!'lL1111JitJ~t'lLL ~\lfl 1lllfL tl~L 1f ti\ll'i~ ~\I qri1n11«\1Ln\Jl ;jfl 11iii1~ ltl)"11tJ;j 

1h::t'fun11cllJ1n(~ citill,::ri1'l ~r..it'lfi~~·nnn11&\I Ln!'lLLt'l::11rm::Lvmwh\I "l ;jflrut11L ~ii 
(~~1tJ (tJ~\lfllqt'ftl~,::l'i~\IL i1hLLt'l::tJTI1JltJ 1 ~~rn1tJWr1111Jl'i1tJ11 nl1LL~\P1 \lfl1lilf1\P1L ~~ 
n11LLUt'lfl1lll"11tinl'l~fl1llJ"1lJltJLLt'l::n11L~ tJ\IL ~EJW!\I r..Jt'l L\91 "] ~1 ifL tl~ci1~u1::nm.J"11fl 
tl·~ f'1 U'l::n tl1J~tl\I n11«\IL n!'l) 

2.) n11~11ru~1 (describing) . mntJii\ln11uEJnnci11~\I EJ1,,::n1::rh'll'i~\I 
t;wn11L ~tJ~LLr:i::/ -,,1tm11YJl'1L -:4ti 1 ~qofl'\l'i!rn ~~ 1 ~~\l~l\l"J ~q~nru~ 1Ll'iu1::~1J~rn ~~ii1 
~\l'ltrn1tJ~fl~ Ll'1;jfl11l.J~llll'lt11 ~n11~11ru ~11 ~~1~"ll'i-t!rn Vi~1~11'1t)LLt'l::L "1~n11cl ~!'l~Ll'i 
~rn .;;~lll "ll'iifl'1L ,~LL ,llLL i\llllm rh 11'1 ciEJii~1JLl'i11~rn1 tJ~q'1~;j-n'n~::n11~11ru~1ii1n~~ 

3.) n11LL~l'1\1"1~nj1~ (identifying) "1illtJtl\lnl'l~f1\lf'11liltJEJiJ11J~1Jiifl1~ 

~1~tJfl ii11J 11 1 !'lt)"11fl ~\I L\91~\l "1 i'.t.,:iij11ru~iilf~L "1;jflwi'mLr:i:: citlii,::ij11ru~ m~ru::~ C'.l 191 LLr..in 

LL!'ln~1\l L u,1 n1 !'lt)~~"l l'i 1 tJ n11~f1\1 f'111ii tJfl ii11J'U 1Jtlfl'1~m,, ::n1::ri1 L1'1Ll'1 tJn11-W ey-.;i ii 

"11EJn11LL~l'1\1"1~nj1~~1\I"] L ir~ ~m~tJ\I "1~nj1~ 1tl~11ru LLr:i::tl1:: ttJirii ~-.;i::-W\1Lnl'1-o;i1n 
11Plti'1~1Pl\l-ct'b tl~l'i ~ 

4.) n11Lu1tJ'l.JLrltJ1J (comparing) ~EJ1Tiin11~1n,m1,~tl1J19J1 11'1P1tJ "11fl 

L"1~n11ru1.1'1 "] ~\ILL~ 2 EJcil\1~~1tl ijfl1liJL"1;jEJ~rl~"11mL!Pln~l\lrl~tlcil\IL1Dl\I 
s.) n11;jFi11ii&ii~~!5~EJri'~ (associating) "1ii1tJii\ln11!'1n,19J11 11P1ti"11fl~\I 

~1.,:i "l ijfl11ll&ii~~!5n~EJci 1.,:i1 'lu1.,:i ~.,:im,,::m1-.;i~11~\IL "1ci1'1~ij11ru~iilf~L "1;jfl~n~ 
"11ti "l,J "11tim,,:: "1lll tJtl\I n11n1Jn lli m~r:i L ~EJ 1!'1 titl1:: ~\I tl1Jl\I tl1::n11 fi"ll'i 

6 .) nl'lt'l\lfl1lilLVl~ (inferring) "11EJnl1LL~l'1\liEJ1'ih~tJ "1illtJtl\ln11~\l'!iEJ 
«~~~,l~ ~\lim~llij~ 11'1tJtllfitJiifl~t'l"11EJ~\lfll\l ~\l~l\I "] L -:4EJ L ~°r'l111Jtl\IL "1~LLt'l::r..Jt'l"11EJ 
L .;4 tl '1 fl 1J iJ tlJ "11 

7.) n11~1"lU'li (applying) ~EJ~1J1~n11"11tl1Tiin11~~1ifi.t1~\l~!Pl~Ll'i'L1tJ~f 
LLcl'1 "11ti"r1n~::~!'l~Ll'11lml~lJ1;1LLcl'1 L U'l {l ~LAmh:: foiriill1n~\ln11~!'1~Lflm1tJ~ii1ucl'1 
L ,\'~ 'ltm1tJ~°r'l11u11tJ1\11\1'1~ 'l ifLi1"11u11J1~\l~EJ\1~1\I "l LL~~rn1tJ~rJ\1~1ii11t1'1-t l L U'l irh 

:~~~~~~~~~~~~~~~~~~~~~~~~~~1-~l:hl~:·········· 
•.-.-:·:·:·:·:·:·:·:·:·:· . ... . . . . . . . . . . . -.......... . 
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Lf1~th1i\I 'Vl1vif1 !'..J"fil L 'VIL1J~ ~L1EJU~'Vl,f~~"l~1in L ir~.nL u~~~ 
8 .) n11vw1nn~ (prediction) 'Vll.Jl!'..Jtl\I n11~m'fm;::1 ~n11~1im~t'lL1lf11~ 

f1:;L ~ 11,:;ij~\I 1~u\1L nl'1if~'t~tl1-J 1 ~L~Y.n::t'ftn~n11clV1-d\I ~ ~\l-d,::~v-Jmlft1f111l-lfLLC'l:: 
1.h:; t'f1Jnl1tUL~l.JL U~ ~~jl~ L if~ L ~n,:;~ t11n1ru1~ ll tll'VllnV1n1flf V~V1JV11LLtr1Ell,,:; 
"' '" .I .~ "' .¥ (.., "' ) l.J~l~'Vl1ElV'-l~(P]mL~::n1fi1:;~v\ILnm1~ l.J\ln1 'YlV\lcy!l~, 2522 : 58-62 

2. 7.4 fl11tl11.ul~1u'U1J1Ufl11Ljt1ufl1'H1'D'U 
itm1t1~ itnfim~n (P]~Vl'1,~qt'f~L ,f1\l,:;~vnnDii\lf111l.JLU~l.J1 (P]~V\91,~'Vl~n 

n11~1fi'tl)'llEJ\l'll1J 1~nTJ~1Jt'f1~t'fEJ1J~1mL~ 1 LL~::"l~ij'\Xnn11fimnL uwh~ 1~l.Jln L~l.JEJ\IL .vi~ 

f111l.J~1fi'tlJ (P]~EJ~,~~ru1.h:; tr.Jir~r\,:;i.i 1 't1.l~1PJJ~11 ~'ll1JT1-m11L1tJ~n11~v~L~L u~v !'..ll\I~ 
t~m'il~1:;vci1\lri\I Jerome Bruner itnn11rim~fl-~(P]1'Yl!'..ll LLvl\ll.J'Vll1'Ylr.Jl~!'..lm1111~nci11 
11 

" i1~L i1rJ\ILlJLf1!'..J~U 11,:;ij~"l~~ll.Jl1rl'VlllTin11 

~ \PJJ~ lfr~U LL~:; L 'Ylf1iif1'11El\I !JU 1 ~n11 ~1J~1 ~~El1J~1 ~ 

L~~n11n11~-Ji1v"fi1m1~1J~1-u~vu~1~,1\I ~ " 

Sund LL~:;Trowbridge (Sund and Trowbridge, 1973 : 61-78)LU~itnn11fim~n 

1'YltJlf'll~(P]fYi1~~ !'..ll !'..lll.JV11rj'Yll\IL Ylvi.i1'!lu1~n11~u~1~~tl1J~1~L 1l1 i1l ~ n11L1 !'..l~n11~v~ 
1ir11'YltJlf'll ~(P]1 t~m1ci1111 '!IUT1-m11~u~1~M1J~1~ii"H tiv'!l1J1"Hn11f1"H~1J~\IL 'VllJ 

(discovery) ~~LEJ\I L~11:;n11f1'1-m1J~\IL'VllJii~LU°H'll1J1~nl1'Yll\l~(P] · (mental process) fi 
l.J'1-l~cl1Pfo\ln11 L~VllLL~:;l'i1L U·1.m11f1~f1f1L ~fl 1 'r1~1Jf1tl~L "lfU (concept) LL~:; 'Vl~nn11 
(principle) 1 vi,J ~ LL~:;rJ'\ln~l1LITTlJl'1tJLU~n11 L~!J1J1~n11~1Jt'41~M1Jt'f1~\f~ itm1!'..J~ 
LL~:; itnfin~1-..i:;\Plv\11.l~u~(P]~L if~L~ r.J 1nuitn1'YltJlf'll~(P]1~-..i:;\Plv\l~tJ 1r.J1 l.Jf1"Hf1 f11 "H~\IL f ~~1J 
'lltJ\11511l.Jir1~t~ r.Jinn11mmLr-.1~~\I 1'1\1\9\v 11.IU . 
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..----------

) 

~ • 4 ... 
-n11~~~1t11"L~fl~fl~n11 

'l ,.;fLL ;~ 'l ~a~th.h1n!J;1'i.~ 
-,t~1h:L;)~ifqi,_.n 
-,t~t'{"~;i,1~ 
-Lt'{~f111.JLL urn Ylfln11t1~ 
~flLLC'l:'Yl'1Crn~ 

-~1L 'tt~nl1'Yl'1C'lfl~ 

-t\'~L~11:,_.;~1l"f 

-L1"fUfL,~~;j Lil'~ 

n11~1~~1.J1:t'{~fi ~11~ 

n1:~fl1flf~ ~;~1, 

LUflL~tJ ~~11"1.J111t1~l 

LLC'l:tJfl"fuVl~mnru'1 

a~Li11'1qi~Ll'1,:Pi'fl~fl~~rr~~l~l, V1i.i'1~ ~C'lfl~~·mrifutl\Jlimu 'l ~YJn1:~un11 
;in~1,:Pi'fl~il'1tJnw~ftl~1V1~nL3'mL Ylfl 'l ,.;L~mL'1c:i:1:~u't'1~tfln1t'{'l1" 'l ~n,n11"L Ylflt1~V11 
R~L V1lJLLC'l:~hn11AUt'f1~t'{f1Ut'{1~L ,.;'"1n~Llfl 1'1m~~1:f!ci1~fl~L~n L ~i~iJ1:t1",f ~ tllL~n 
'L'1f;'nn11«~m~ n11,r~ifqiV11 n11riflc:ifl~ n11Lnuim~c:i 1c:i1 cifl",:t'{f1~~11"1.J1:Yfu 'l, 
'l ~n11L1tJ~lL'1tJf11;ftJ11u1~n11t1~~ua~'l Vll-l "1 'L'1Lil~flci1~;i L~m;)m V1ci1UL~fl~;f ~1iJ 
;lmJ1Lci1L1tJ~L ~1:ilu1.h:t1";;n~11.Jc:i1tJV17fl;JfitJ"iiin~1LLcl' 1 cif!",: 'l i11u1~n11\li'~nci111,r 
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' ""tl ~ .. .¥ .. ~ ., ' ~ ' .¥ tl t •. fltJl..HJ 1::1.'l'Y11illlYnnn11u L "W11::11u1un11t"lU'WUl.'l~ ~ \1).J '1 UUl'.Jfl)J,::Lflfl 1 l'.J'11'U¥lfl11U1~ 

n11 aut"t1 UC(f1UC(1U L'1).J1nf u LL~::,:: L tlun11 C(f1'11"li fl~flU 1 l'.J11 fl~ L~nriL ~)JL i1~11'.J"t1i{lJt'tl 1 

(adolescent) ~~~fl~n11,::~P1.JUll"l'll)J;)'111f1~¥1U¥ll)JlULLUU (formal thought) "l ~Cf)J~1cl 
fl~f u 1fiin11;f~nch1,ufln1nn,::Ltlun11L ~)J~utl1::S'Yln111'W 'l un11L1£J~fl ~LLriL£J11'1!'u 
LLtr1 ff~L tlun11~P1.JUl 'l u'11~;iiJfljfljltin'111'.J L 'W1l::LUU11U1Unl7rit"tfl'1fltrfl~nu'Ylt]~~ 
im~ Piaget ~~,::L'1nci11 'l U71£J~::Lti£J'1 'l uu'Yl¥if1Ltl LL~::L vJfl'l ~~fi1uL'1Ln'1fl'll)J1iu'l,11~~ 
'iJU 1 unl'l'1U 'WUR~ 'l "11)JLLa::11u 1un11aul.'f1Ul.'fflUCf1U5jfllt\lrll¥ifl11U1Unl7L 11'.JUnl'lCfflU~U~ 
LL'1~iiml.'fum '1')~a 4 tl1::n11r\ Bruner fi1~L -r;r~l! 

tl1::n11ri 1 . 11u1un11~~Cffl~,::ihm ~)J~U"Wa~'Yl1~'11ul.'f;iiffl)flll "l ~)J1nfu 
tl1::n11ri 2. iiu1un11~~L'ffl~,::ti1"11lt°1riLuu~1n'l::Pju~~111£JLULLa::111£Junn 

L~LUUfJci1~;) 

tl1::n11~ 3. Yi1 'l ~Ln'1n11L1£Juf (Heuristics of Discovery) 

tl1::n11r\ 4. &'~Cf)Jfl11).J'Yl1~;1L'1£J11u1u (Bruner, 1961 : 32) 

Ufln,1nllu Sund LL~:: Trowbridge ff~nci11CflluCf~utin'11£J11 ~~11u1u 
n11'1u "WuR~ 'l "11)JLL~::iiu1un11Aut"t1Ut"tflUCf1uff ~,::ih £J 'l ~L;1nf;'n1fiin1-,aul.'f11111L 'fl~ 
(investigation) L~ l'.J 1nun11;ln~1 LLa::~;'l'.JL'111f u 1'11'.JLU'Wl::flci1~fl~,::ih£J 'l ~L;)n L'1°!U 

tl1:: t£J'1!'~'1fln11;ln~1Lci1L1£Ju;f ~¥1fl L tli! 

1 .) L;)n,::L UUfl~fitl1::nflULil~fll (student centered) ¥ifl11u1un11L1£Ju 

n111.'ffJU L 'W11::fl~L~n;jtflnlCfL'11jL'f1u11).J 'l un,n11).J¥11~ 'l)JlnfuL r\1 L'1 ~a1Jf1~11U1Unl7 
"" • "" .¥ • ~ L 11'.JUnl11.'fflUl'.Jfl)J)J)Jln1JUL 'YllUU 

2 .) iiu1un11¥11~ si ~nci11).J1,::ih£JL ~L~nCf1).J1'ltiCff1~~UL"Jtl'11fll"l11).J;)'1 
11U l'.Jfl ~" 1 l'.J¥1ULfl~L'1).Jln~q'1 L 'W11::n11t"tfl~flf1UL "Jtl'111'.J¥1ULfl~ L~nVfl)Jfllif l'.Jl"l11).Jfan 

t"l 11 )J'l'uf LL~~ 'IUL tluiJ, ;-£Ji.i1~fll 'l un11l.'ff 1~1.h::l.'fun11cl4~Cffl'11"ltrfl~nu"t1ann17'Yl1~ 
;~1'Y11'.Jl 

3.) ihm ~)J~Ufl11).JCfl)Jl7t111fl~n11f11'1\1).Jll'.J (expectancy) "l ~LLriL~nq~f u 

4.) il'11'.J~Pl.JUln11'l u'11Ul"l11).Jl.'fl)Jl1tl'ALf'TM (talent) 'l ~LLriL;1n 
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5.) il'1t1t'l'1U~"nn11"li1n~1~L~t11n1J'111t1;1fl"l~,r1~~1t11i11t1 Lil'~ n11 

tin1Jl!'.J'11llJVllJl!'.J fltl~L~iJ vi1ti;f'Viri1J1\!i11 L if~ osmosis, photosynthesis, momentum 
., d' ~I ., 
'1\!~u~'l~ 

6 .) ~1J1~n11S1J«1~«ti1J«1~LLt'l::n11tf~Yi1Ja\! "l vi;J L 1lfl ttin1«"l "1L~nijL 1t'l1 

111J11lJLLt'l::tl\!L'ftr'liti~t'l'11\! '1 L,jLiJ~tici1\!;i (Sund and Trowbridge, 1973 : 61-78) 

2.8 1\11J1'Ufl11Yl1.:Ji'rlt11tl111'~f (science process) 

"l ~n11 "l "1n11;in~11'Yl !'.Jlf'!lL'f'1i LLrlL!'.J l 'l ir~~~L 11,::IPfo\! tJtlti11Jt11Jiiti 111 'Yl tJlf'!lt'{IPd 

L iJ~f'!1«'1i~Ln'1 11nnfl 11t1Yi t11 v1t1~ ti\!tr~~vin~ ~,:: U\! L nflflru 1.h:: tviri.t 3 iJ1:: n11 ~\! ~ 
' ' 

iJ1::n11~ 1 . 1'Yltilf'!lL'f'1iil'1ti~l\1~1~\!flt1 "l "1L ,~tlJnl 1V1f.t'1 rf \!ff\!ijr.him 'Yl1n 

=fm 'li1'Ltfl ~n11'11L it~~1'1 '1t'ltifl,~ij~'YltYit'l'1mL ~ '" 11tit1fl 1 'Vl6-l '1 ~~,::L iJ~VJt'l~i1'1 t11 "1 
' ' d' 

tl11!'.J1i11tr~ti\! tt'lm 'Wtr~~~\!~~ 

iJ1::n11~ 2. 1'YlLJlf'!1«'1iil'1t1~1\J~1t~n11;1f1tf~V11L'Vl'1VJt'l L~mITTtit'{f1 \!1 ~ 
' 

n11;)flt'{fl\!L'f11fli (creatibity) n11'1~'11'1vi1~\!lvt,J '1 (discovery) n11~111,a1Jt'{1~ 
(investigation) '1t'ltifl•rn«1t111ti;1LL ~mL ,nLL ,,rntint111 ~ih::;-n~ifl11 ~\! 1flijiflL~ti~~t1 1 

•nmL ~ 1'111t1;1fl LLt'l::R\!1flijifln-:iL itflt11,1nti11trci 

iJ1::n11~ 3. a\!~1'Yl!'.Jlf'!lL'f'1it'{f l\!t'{11f;tf~Yi1Jif~til~~ cititiijVJt'l'1tlti1t'ltl~'r.l cl 
' 

LLt'l::a\! LL 1 fl~tit1'11t11intrir1~ LLt'l:: VJt'lm ::'Yl1J~\!nci11tl1,, ::L iJ~ 'L iflfli. ~~n"rJru:: rf \! n11 t'{f l\! . .. . 
«11'1 vi1tin11'Yl1t'l1tJ 

L .fj m iJ~nl1L'ff l\!'11llJL 'til 1, 11 i'Yl tJl f'!lt'{\Pl'f~L~ nnl~\!rln'r.lltl~~~;jtl\! f;tb::rnl U 

~cl1'1~ '1 3 iJ1::n11 ~\!L~nf\11,::f~u~vr~,1~~\!~ 
ti\!fliiJ1::nti1J~ 1 : i(n1'YltJlf'!lt'{'1i (scientist)L~LLnq~Qrlf'!'1~L~Eiri1n11~11 1~ 

'111,tf~ (investigate) 111J11tr'litl~t'l'11\! '1 tfltJYi!'.JltJllJ 1 iEil tJ\Pl~::L ~EJMn'r.llLLt'l::Yi t11n1ci 

iJ11ni.Jn11ci'11.\I '1 ~Lnflif ~'11t11i11trir1~ 
ti.\lfliiJ1::nEJ1J~ 2 : L i!'tivi1«11::~Ei.\11'YltJlf'!lL'f'1i (sciencing)'Vltrltiii\!VJt'l-ti~~11J 
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~nnii U 1im11f11ni;1LL~:: m 1,a't1Ua\lr\oft1~Lf ~ a.::1r\Lij~iJ1f'!~l°l-ila"\1«£J L ~fi11l.J~l;; 11'1£J 

m t1f £Jii u 1 ~n11au a-1 ·i-i.a-t1 ua-1~ (inquiry) L il~Lti~tl\I ;j t1f1Li11f qi ii t1\l~n1 rw1f'!1 L'f'1i 

t1\lthh::nt1ur\ 3 ~m.J~'1ilt1\l 1'Yl £Jlf'!lt'fm'Vl1m ~mL 'Yir\L ii~ 1'Yl£Jlf'!lt'f'1i (science) 

~~Ltl\I ~~~~'1;f.::1nci11ti1,,::L~LLriti11iij(knowledge) LL~::ifin11,j1.::191 (methodologies) 

r\~.::1a-iiif ~ t~wii u 1~n11'Yl1\l i'Yl.£Jlf'llt'f '1i (science process) ~\IU111'11 ~n i'Yl £Jlf'!lt'f'1i~\I 
I .... A ... J 

vi~1£J~1£Jn~til'1ti~ii~ii1 

L 11m,,:: LLL'f1'1\I ti 11ii«ii~~1h::vi 11.::1ti.::1th.h::nt1u~.::1 3 Ll'i~.::1111-w 

°ltnl'Yl£Jlf11~'1i 1----~1'...__.. L~tl'Vlla'l1::l'Yl£Jlf'!l~'1i t---~"-....., ~~~~'1l'Yl£Jlf'!l~'1i 
(scientist ) (sciencing) 'J (science) 

n11~ti ~ 1ir1 i'Yl £J1m~\P1Jl1 ~tic q~ti ~ ,:: ~ti.::1-w £J1 £Jll.J ~f 1\1 LITTlJ~~i1qiqi1 'l ~LLriL ~n tiu1 lJ 

'l ~m ~-rnr\~::;1ni;1ti~ti1'1 LLt'l::titi £Jm::~~ 'l ~L~nijti 11l.J~ti.::1n11rl'l::L1 £J~i'ti ~L~iiti ~.::1-d'Li'.J~ 
L -w11:: 11i'Yl£J1 f'l1~\Pli'l::ih £J 1~L~ni'~mL~1'Yl 1.::1L ~tinlPl ti~ti 1'1 L ~ffn1ti 11lJL i 1 L 'l L ~n11l.Jir1~ 
LLIPlLIPlm vi~riL~mLl1it'l::ti~cimJijti 11lJL ii~ "U'lL 'lmr~" (individuality) Yi~,JL vi;jt1~n~ u::l1~ 
L ~i!U1~nl1L1 £J~n11~t1~;\l(Pl°'tJ\ltllft£J115nTl'Vlt'll£JltJLL UU L ~ti L ~L nl'1f'11 ll.J Vl'1'VI~ ~th:: 
~tl \Plf'1cl'ti\I nut'11ll.J~ll.Jl1tlil tl\I LL,j t'l::ljf'1f'1t'l LLC'l::L ii~ Yi £Jtl l.J1Un~ -rt 1 Lin ~L ~ ~\lnl1a'tl~ i 1 '\,,Jij 

1fin11t'ft1'H'Vl1t1ifin11'Yll\l l'Yl£Jlf'!l~'1i (scientific method) LLUU L1'1r\dj~l.Jl'11'1~ r\,::1u 

tl1::n~ 'l ~f'11ll.JLilL h 'l ~n11L1£J~fll'11irlt'f1'1 L·~tlf'1( ~a'tl~ ,:; L~tl n1fin11~ti~LL uu L1'1L il~Lf'1~tl\I 
;jtJ 'l ~n11a-t1~ ;.::1;1L iJ~,:;~ti.::1 'l iL 'Ylti-nf'1,j1.::1 -i L if~ n11ri1'Vl~l'1ifin1~r\L 'Vll.J1::a-ii n11L Ul'1 
Ttin1a-'l ~L~nij~a-1:: 'l ~n11~ 1iJ;jt1 n11m::~~ n11L~t1n'l it11ti1iiL ~m f1'l,1~L~n~~;f1 LLt'l:: . " - , 
-wf tiiir\,:: L1 £J~tl ~L~l.Jtl tl cil\I L 1fl'1ll.J~nn11;lni;1L ~tl 11t11L~n L'1~1L u~n11Lci1L1 £J~t1'1£Jt11;f~ 
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1ltJ"l'"ril1'Yll.:!1'YlrJlf'llt'f'1i (science process) LLi"l'1111Jtl1Jti'Yli~a i. '"n11L1rJ'"f cit11J;j~a 
1J1nn 11 Anderson LPiLt'f'"t1ltlLL tJtJ11t1.:in111 'Yl rJlf'llt'f'1i tB.:itl1:nt111'1 "l rJtl .:if1tl1 :nt1tJ 7 
.I .,,,J' 
u1:n11'1.:1'" (Anderson, 1976: 18-19) 

1 .) n11tl.:1Ln'1 (observation) 'Yl1JlrJi1.:in11i. i'1:1111tl1:t'f1'Yla'1J~t'f~.:1-J11h:n11 
LntJ'Jim~a,1nS.:1LL1'1atl1JL ~ti L -JLn'1n111'uf (perception) fi,:L tJ'" Y1''"Jl'"iltl.:1'1 "llllf '11lll 

L 'li11, (cognition) ri'lj'1'1aLL'1a:'1'",:v;.:i'tri1tJ n11tl.:1Ln'1riLt1n'1'lj'1'1a~1L it'"n11~w~:1Pi't1\l 
tl1:nt1tJPi"lrJtl.:ltln1~'" si :B.:iLPiLLrl 

(1.1) . '111ii~.:i"t, (attention) L'1LLnt'f1111:iit1.:i;'1"t,fiLL,llLt'f 1l,Jt'{'"h'1t1a\lLf1 

~'"'" ~.:ILL'1Lt111,,'1,t1S.:1Lf1L~Yn:ri'1'"t'{'"1 ,L rh~'" LLa:vm1rJ11J 1 i'tl1:t'{Tn~.:i-J1L n111 Tu 

111J'Jim~afi,:Ltl'"tl1: LrJir'"1. V1°LfilJ1nriL1'1 

(1. 2) n111'11f (perception) V11JlrJtl\l~ti;jn111JriLn~;f '"111rJV1~\lriLt1n1J1'lj~~~ 
i. i'1:1111tl1:t'{1'Yla'1J~t'{n11S.:1L f1L ~t11-JLn'1~111J,Y.:11, LLi "l iiu "l'"n11L1rJ'"f ,:L ~ii~111,a" 
L f 11l;jltlLL tJtJ (fonn)'Jnlt'fl.JU;j (property) n11;'m: UtJt1\lf'in1 (organization) fl ci l\l i. 1 

tJl.:!'1~.:ltll,,:,j't1.;i;jn11Yhl1nlli1\l11'"1'1 .J'1V1l1n Lm \l°ll\la LLa:~ "lll.Ja'l.J~'"'151Jlfl a\l~'" °l 

(1. 3) '1111Jf'1111JL'Ji1"\., (cognition) 'Yll.JlrJtl.:l~ti;jn111JiJfl\l;1J1hri~1Lit'"n11 
L~ rJ"lntJim~alll(J'Yl~.:!ti'L'1ri1n11«.:im'1 V'"L tl'"~aL i1fl.:11J1•nnn11m: ~'" ilfl \l a\l LL "l ~~fllJ ~\l 
tit111L tl'"11tJ1'"n11f '"L1'1rilrJilt1.:lnTla'\lLn'1 L~tl'lj~~~U\lL fl~~"llllf~"lllJL i11, 1 im11tl\lLn(Jl 

LLi1 cit11J,:t'f11J11t1ri1V1'"" 1lri11S\lLf1t1:1l 1u1" S\lL f lL V1ci1~'";j~11ii«ii~'"nfl ci1" i.1 nu 

im~ariLn111111111JLPi ~1Lit'"n11;'m:1111imia~ft1iinu~1Lit'"n11tl~11tl1.Jim~~LV1ci1 ~'" 
L ~t1i.t1 'ttft-tt -JD'.:1Lnritl1: trJiri.t'1t11ltl 

2.) nl11J1tllln11 (integration) 'Yl1JlrJtl\ln11~t'{lJ~t'{1'"1:V111.Jim~~~\lLiJ'" 
tl1: t'f11n11m1. 'YI ,Jn11tl1: t'f11n11clL ;)l.J tri rJ,: Pi fl" t11.:f rJ~ 11 l.J t'f11J11 ti ii fl" L t1n1J1 lJ~ ~~Yi,: IPi' t:J\l 

L1rJ'"l'Jnlt'fl.Ju;j'11\l si 1Jt1\l'limJaL 'YIL'h~'"Ltl'"Yr'",l'" 
3.) nl1LLtla~"lllJ'Yll.Jl(J (interpretation) L'1LLrlnl1'Yll.~111J~lJ~'"tl '"L ~\lfl"!illl'" 

(deduction) 1:V111\l 'limia riL fi.Jt'11'tJ1JlrltJ~ 111Jf 'YI~ fl tl1:t'{tJn11cl~\lL~1J 

I 
................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., ....................... . : . ~'I::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: . . . • ':~-: · .· .·. ·.· .·.·.· .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· ............................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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n11 LL tl~fl 11lJV1l.J1£J,:::;j1in11 ~1L it ~n11fl~1£Jnun11iJ1ru1n11 t" £J..t1i fl~~l.J1;'f11::: uu 

..t l'Yl~mnru-rirn~fltlt'1fllL'f'1il.J1'l\'1 £J1Lm1:::~ «~Lfl11:::~ LL~ 1,:::LLt1t'l~flflnl.J1 'l ~~n~ru:::1m~ 

n11flfiU1£J (explanation) LU~th~L'YI~ 
4.) n11vm1n1cl (prediction) 'Yll.Jl£Jtl~iflUflnmh1 tifJ£JLLt1t'l~ L~£J1nu 

L 'Yl~n11cl'11~ si r\,:::U~Lnfl~~tfl£Jflllf£Jnl'lfllflfl:::L ~'Yl1fl'YllL 'Yl~~C'l..tlLL'f~fl~~l.JlL YltJrhn11 

'Yl~L'fflULLt'l:::~"'~ n11vm1n1cl,:::L~l.J,1nn11tJfiu1£J n11V11f111l.J«l.J'W'~i LLt'l:::n11~~L'fl.J~~ 
jl~ 

5 .) n11u1::: L;j~~t'l ( evaluation)Ll'i'LLnn11-W, l'lt1.n;1n~1~fl1ll.JtJn!Pi't:i~'lltJ~n11 

~ rnn1cl 'Ul~ Yim,,:::!Pi fl~ -w,11ru lflrufi1iitJ~u1:::L'fun11cl Yi~l'i1'U t~ £JtJlM£J Lnru,; ( criterian) • 
Lil~~1nTv1'U~ Lnru"tirln1vi"U~~~"1,:::riTv1it1rlLL'fijfl'Ul.J1m]1'U'l ~L~~FJrufi1 f\1it£Jl.JYi~~ 
1''Un11£Jt:il-l1'Uvi1m~ijfl'UL U'U 1'l1lriu1::: ~~t1r\n1vi'U~ 'L 1L Ylfl 'l-Jn11~1L it"Un11L~'U11m u1vil-l1£J . . 
n11n1 vi"U~L nru-riL vlt:in11 u1:::L;j'U~t'l,::: IPifl~~"l11ru 1L~~1:::rhn11l.J LL'1t'l::: tJ ci1~ Lit~ L nru-ri 

6Jl (P]'l]l~LL'Vl~fl1ll.JLD'UL~f'IL 'UL ~~1inn11 Lnru'ril.Jl!Jl'ljl~L ~L~~,1!'.Jli'l'll.J L U'U!Pi~ eru1:::L;j'U 

"l ::: !Pi t:i~1:::~m1~L~l-lfl111~n11u1:::L;j'Ut:-.it'lL11,:::!Pifl~..t11in11a'UL'f1'U~flu~1"Ul.J11 iL iJ"U vi~nib 

tJ rJ(P]~tJ~L 1t'll ~~.u'll'U 1'Un11a'U~1~~fl'U~1'U,:::'1h r.J l-JU~Ln~t:-.it'l~,jtJiJ1:::~'Un11clrl~l'Ul.J l 
n~'UmtJ~ t~£Jmif mnru"tiinm'1'U fl;jfl1ll.JL ~t:iiit:il-llLL~1 

6.) n11u11lU1~LU~!'.J'ULLUt'l~ (reconstruction) 'Yll.Jl!'.lii~n11,m:::'U'U 
(reorganization) Ltfo 1 viilt~ !'.JfllM!'.J1lfl ~C'lri~1'Un11 U'l:::L ;j'U~C'll.Jl LLtt 1 L umi m.i ll.Jl~"l 11lli 1 

~~.uL Ylt:i l-J~fl~fltttJ~rl'U~l.J~~jl'U 'Ylt)~~fi"l:::..tll.Jl l ifLLC'l:::L yjfl l 4JL'fll.Jl'lt1~1 LUL-tl~t:icil~ 
L 'Yll.J l :::mJ'1 fl L ti L'l l iit:i1l'll'U1'Un11u1'UU1 ~Lu~ !'.J'ULL UC'l~L U'U!ll1n"lfi;jfl1ll.J~ll'1tiJLLC'l:::~ l 
LU'U(P\fl'l!'U1'Un11'Yl1 ~ 1'Yl!'.llf'll~l1li L ~11::: "l:::L iJ"Un111 ifl11l.Jf1~L Ylt:i~f1~~11f'1 "l:::!Pi't:i~ 1 i 
n11i Lm1:::vi1 "UL ~~m1nrn~1Pd LL~::: 1 i"lim.m l 'UL ~~~!1ll'Yl!'.l1in11l-l'W"l1 1ru1l.J -1 nri~~ . ' 

7 .) n11~fl~LITTl.J (construction) LiJ'U'll'U1'Unl'li'U~~ lil!'.J'lltJ~'lJ'U1'Unl'l 'Yll~ 
' 

1 'Yl!'.l l f'll~!1l1ri"l:::~~!1l ~f1~~11n vi1flu1~LL(P\'1'Ylt)~~ (theory) 1uLL'U'U (model) 1 viil si 
LYlm.i1'LU'lit:ifi'U1£Ju11n~n11cl(P\1~ si Ul~flf~ t:il"l"l:::mnr.iii~ ~~t:-.i~!1l (production) 'll fl~ 
'lJU1"Un 1 1'Yl1~ i'Ylr.i 1 m~~1ri'L~ L ~11::: m1'Yi~ IP11'ul-l 1 ~tn:::L u"U ~ ~H'J"Ucl1 1 iJ'll EJ'1n11EJfiiJ1 t.J 
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:: 
"t'h'lVllJ'1 

ciLLl'l\lilfl11lJ;)'111t11f11 cit"tflin:-w ti1v1l.ltl~n~\I 1-JL~rn i11, 1U'tlU1un11i'Yl~1f11t'f~rf 

LLC'l: t'fllJ11mh'ttlt i'Ll'icifllJ,:Ltlutl1: tvir~l'lfl'1JU1Unl1L1vun11t'ffJULUUflcil\lfl\I L -w11: 

iiu1un11il\lmh1,:,\'1v1-JiJ~AJu1n111uif1L~nml.lvi~nn11iifl\1;'11'Ylv1 L~mill'1 Lfln1t"t1-J 

~1infinn11tl\1Ln'1 n11!J1nnn11 n11tl1:Liju~t'l n11t"tf1\l'Yltp;~ '1t'ltll'1,u nDLnru"ril'l1\l'l 

fl ~Lt'fl.Jfl ~\I cifllJ,:iJ~t'l,f 1v1-JL~rn vichif u"t'11'utl1:t"tun11ci 'Yll\I 1'Yl tilfllt'f'1iL ~lJlJ1nif u 

2. 9 fl111Jl)S11Jf .:i tu'hnirit11f11 n'~f (scientific appreciation) 

fl "lllJ~lU:J\I Vll.Jl vti\I fl "lllJjanriLLt'f fl\lflflnlJlL ~fl~UiflJLLt'l:'ittilJ 1 Ufilruthim'1 

~'11'11\1 '1 L,fu f111l.Jtl11tll'1 fl"lllJLUu1:LDtirn1vufflv fl"lll.Jt'f1V\lllJ f111lJL'WL11: 

'1t'ltll'1;utl1: LVif~'1ltl\l~\IL vici1if uriilfl11lJtllJ~UfiL ~fllJ Lv'1LUV\1~'1~U 'l tin~1 v fl"lll.ljan 

~u irl.lri LLt'f'1\lfltinlJ1if uufln,1n,:Ln'1m1lJclLLtr 1 V'1,:¥ifl'11i't"t~uqiqi1i.t1lJ1vh11ru 1 n~u 
n1ti'1 ~'1,:il~t'lri11-JLnl'1°11f1Ufl~ (attitude) LLt'l:1t"t'itvlJ (taste) l'lti~'1mci1ifutin~1ti 

1 u "l\ln11;lni;11'Yltilfllt'f'1iVfllJ1u11 n11t'ffJUl-JL~nU\ILflflfl"lllJ~lU'f\ll u1ir1 

1'Yl £Jlf11t'f'1iif uL tlu~\lfiiltiru tl1: L!'.iir~l'lfliiu1un11L1 tiun11t'ffJUflcil\llJlnlJ1v L -w11: ~mri 
U\ILnfl~u;Jl 'rlLLl'IL ~v\l,:,\'1v 1-JL~n "t~fLLt'l:L i11 ,"1. UL .;!flvi1t"t11:L rhif u LLl'l'Yl11L~n,:t'f1lJ11ri 
i.11Lfll'tlu1un111'11'1 '1 1 un11;lni;1i'Ylt11f11t"tm'Ltlt ,fl un11LLnuqivi1 fi1ufli1vi1f'l11l.lf 

L ~lJL~l.1~'1,:ilfJru tl1: tvir~'1fl'1ULtJ'1 LLt'l:tl.:ifllJ~fl "t tl lil:if u;'1L tlu1111n,fi;1L tluflci1.:i fl'1'1ltl '1 

h \I L1 vu fll LLC'l:~U~Vll1'Yll\lnl1;lni;1i'Y1Vlfllt'f'1'h:,j'fJ\l,f1 vnuL-Ju'l-JLlin Ll'iU\IL fl'1f'l 1llJ 

~uirlJ l.Jfl\IL ~U')ruf'\1iifl\11ir11'Yltilfllt'f'1ifl~'1t'lfl'1L 1t'l1 L'1vn11LL u:i.111-JL;irn ~u 11 

2. 9 .1 1ir1i'Y1Vlfllt'f'1i,f1vt"tf1'1fll1V!511lJ (civilization) '1lfl\llJ'l1;Vifl;]'l-J 
A 9' ... ~~ 

L ,1qjnl1VIU1V\1'1JU 

2 . 9. 2 1'Yltilf'!lt'f'1i,\'1m U'1L~Vfl1llJL fut\'u 1 ut511l.lir1;j 

2 . 9 . 3 ffnv111-w'Yl1\11'Ylv1f'!1t'f'1iilt51u1,~\I 1 un11t"tf1\lt"tnf1LLt'l:n11ri1t'l1v 
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2. 9. 4 1rir.i1mL1,dif1r.i1 l1'lJi.t~clf;'nn11L1~1v.i'n~1rii'vm1nrn11lJir1;;LLC'l:: 

ilti~nV.lJC'ltn1:; (pullution) •nnR~LL 1fl~tilJ 
2 . 9 . s 1Tin11LLriifqir11ri1~1rir.i1f'l1L1'1ir11ti11111v.n111iifqiqi1if1r.i1 l1';jn11 

t1V.'W1J (discovery) R~Lr11J i"j tl~LL1lJtl 
2. 9. 6 1'Ylr.Jll'!lL1'1iif1r.iu11~ cl~LITTlJL111lll'W11tl~lJ~~cl LLC'l::ff~tfti~n'\J.'1C'ltlfl 

"lv.if1r.iri1C'l1r.ibtitir.i'11~ i"j Lfl1in'11r.i 

2. 9. 7 1'Ylr.Jlf'llL1'1i1h::~n¥i (applied science) r11ti1iflL'Yltitv.tC'lli 

(technology) if1r.i 1 l1';jS~1h:;;i~j (invention) ~L iJv.1.h:: tr.iir~'1tinl1LL 'W'YlV n11tilJ'\J.ltllJ 

n11atiL111 n11Ln~'11 ti1n1f'I n11~'1L11"1n11lJ LLC'l::L111111-wtiv.1~tJtici1~lJ1nlJ1r.i 
2 . 9 . 8 1ri r.i1f'l1L1'1iif1r.iri1 L l1'lJ~~clLiJv.qu1t11ti~uC'l1fl 
2. 9. 9 ti11lJf ti11lJL"l1qiri11r1iX1lv.tC'ln~v.Lnfl"l1nti11iJ-wr.i1r.i1lJ11ti~'itn 

1'Yl r.i1f11~'1iLLC'l::1.Jtlt1C'l'11~m~-w~it1r.inv.111v.1111r.i 1~...,1ti ~LL1llti 
2. 9 .10 1'Ylr.Jll'!lL1'1iif1r.i1ilJ~~clf;'n1iL1C'll1l~LiLiJv.1b::tr.iir~lJ1nifv. 

2.10 llfl'Ufl~n1~int11fl1l1'flf (scientific attitudes) 

LL,j11n11i.J~nef~ 1 l1'L~n;jfl11lJf ;ji.J1:;t'{un11cl•nnn111 irf n~:; LLC'l::1:: L {j r.iu 

LL 1J1JLL~'\J. 'Yll~ 1'Ylr.Jlf'll~'1i LL~1 -itn;'11'Ylr.Jl'Yll~n11Mn~11'Ylr.Jlf'll~'11ff~;jfl 1llJL ~tl 11 n11 

tiurn~~mh 1"l:: rr~ Ll-lu~ Lnfl ~C'l;'i'1ti111J 1v.n11L1r.iv.n11L1ti'IJ.1'Ylr.Jl f'llt'{l'liti ci1~ LL ri"l1 ~ a~~,:; 
ih r.i 1 rfunq ~C'll'llllL tf1r1lJ1r.iL'1"l::~ti~i.J~n~~fl11iJ 0nu'f~1v.f1ruti111ti~1ri r.i1f'l1t'{¥ii 11lJ~~ 
rlf1'\J.fl~'Yll~1'Ylr.Jlf'llL1'1i~L1ll~L11'\J.L i'1 "ti.J~~1r.J L -w11::n11;jrff'!V.fl~~~ v.;f 1L~ncitilJril 1 iL~n 
L i'1L"l1 v.11111v.n11LLC'l::1fiin11ri1~1v.11ti~'itn1rir.i1f'!1L1'1i~n~1 r.i ~~~L ~ti~lll"llm "11'J ~C'l~1 1 
" n11;j LLl'lL Yl r.J~t11llJV '\J.L ;~ 1'Ylr.Jlf'llL1'1i LLC'l::n11f;'n1in11ri1~1'Yl r.Jlf'llL1'1i~v. "l::LilU~L nfl 

fltl4D1:: tr.iir~LLl'lticil~Lfl tllr11nqfLLC'l::~"1 ,fl,J;j1Tin11~1R~L r1ci1~v.Li.J1 iticil~L r1lJl::L1ll " 

(National Society for the Study of Education ,U.S.A.,1960: 33-37) L'W11:;u::~v.;~~tl~ 
L ii v.1111n,11ti ~fl1 qL1tiv. ~,:;~ti ~-w r.i1r.i1iJi.J ~n~~ rf f'lv.ti~ ri1~ 1 ri r.i1m L11P111-..fon L ;)n ti ~LL1ll ti 

Haney L~nci11ti~rff'lv.ti~11LiJv. "ti11lJruL v.L ;~,1r.i~«r.i11ti~1.JtlflC'l~L~r.i1nu 
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f'11llJt'f'IJ.L, f'11llJ"lf11J'!\I fl1llJ~\lvrni., LLL"l:fl11lJLlJt'f1JEJl'll.Jcl f'11l)J;\l'!L '1'1J. f'\1it£JlJ 

LL 'IJ.1f'111lJ;\'1 LLL"l:fJtulin~tu:L'.4Yn:'tlflflL"I fll'l)Jtu1 'IJ.'11'1J.,1£J~ ~£J-dcimJ,:ijlJ1n"11mtm.J 
"11m tlN£J'IJ.LLUL"I LU'1llJ1''1tJ t'ft11'1J.n1-,cl ~m~ i. if'11llJt'f'IJ. i., l1f'l'IJ.f'1~ilfl\I LL'1 t'l:'tlflflt'lcifllJL U'IJ. 

a\l~t'fl)Jl'lt1L1£J'IJ.fLLt'l:ijfl1l)J£Jln'1flnl'l~,:LL£Jnflfln)Jl L iU'lln{]L'1flcil\liflL ,'IJ... (Haney , 

1964: 33) 'IJ.fln,1nif'IJ. Haney ff-lL'1Lt'f'IJ.fl11l1f'l'IJ.f'1;;'Yl1\11'Yl£Jlf'llt't!J11if'IJ.u'l:n1J~1£Jt1,;-£J~ 
thf'1qi s iJ-,:n1-,;)fl 

1. fl1llJnl::~fl1flf'IJ. (curissity) 

2. fl1llJijL "1'}~t'l (rationality) . 

3. ijn1'l-fiit,~,l'ltulfl~Lt'f)Jfl (suspended judgment) 

4. fl1llJLiJ'IJ.qij;!Jli.,n11\liJ11\l-LUflL~£J (open-mindedness) 

5. f'11llJLiJ'IJ.~1j1,l'ltuqjl'IJ. (critical-mindedness) 

6. fl1llJLiJ'IJ.qijLlll"1)Jl£J (objectivity) 

7. f'11llJLiJ'IJ.c1ijf'11l)J~fl~!Jltl (honesty) 

8. fl1l)JLil'IJ.qijfl11)Jcifl'IJ.~fllJtlfllJ!Jl'IJ. (humility) "l,.Jn11f11~1i'IJ. 
Pual B. Diederich nci1111 l1f'l'IJ.f'1~'Yl1\11'Yl£Jlf'llt'l'!J11~1,:iJ-,:nfl1J~1tJEJ\lfi 

.I ' .I ..,.J' 
u'l:nEJ1J!Jll\I ~ 20 u'l:n1'l l'l\l'IJ. 

1. "l,J£JfilJL ~Eli. 'IJ.a\I Ll'l~l£J ~ (scepticism) 

2. ijfl1llJL~fl,r'IJ.L'IJ.1~nl'lLLni1qi"11 
4 ~ ~ A ' 

3. )Jf'11llJ!JlEJ\lnl'l'Yl,:~~,'IJ.t'l'fJUt'l'1'1J. 

4. ijf'11llJt'l:~tJl'l'lEJUf'1fJU 

s. il'flufim~nfi'IJ.f'11'1i.'IJ.a\li."1,.J ~ fl~Lt'l')Jfl 
6. ijf'11llJ~fEJlJ~,::LU~tJ'IJ.LLUt'l\lf'11llJ;)f1EJci1\lijL "1~~t'l 
7. ~~11~v~~~~~~~~~~ 

8. ijf'11l)JL~El,j'IJ.L'IJ.f'111~.i-a1\I 
9. ijil'l"1ii1£J"1~EJ1!Jltiu'l::t'f\lf'11"1J.n1-,ri1\11'1J. 

10. LlJL~EJL'IJ.Vl'IJ.l,LWkElti'l'l)Jifl~ 
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ol ol 

ttV5lJ~rm:niJ'U711f f10 nu "'1 ~fl'nU . ~ 

'1'hlru 1" n • 

11. 'le:J'h'l'}J.fi1flfiu1r.i'l'}J.Li-:11'nr.Jlf'llt1~1 

12. Sjfi11lJu111~'}1.1~,::An~1~1fi11lJf 
13. 'l,r-Jfin11-W~h-W,11ru1tl~Lt1lJtl 

14 . f 11a.:i 'l\J1;1f)t1lJij~,1'}1.LL~::a.:i'l\J1;1f)n11LLntrqi~1 
1s. Sjf111lJdl'ttn'lw1fouqi~;i'11.:i "! 
16. -w,11ru111a.:i'l'1;jfl11lJd1~qilJ1m.fom ~r.i.:i'l\J1 
p. r.ifllJ1u'l'}J.'n'l~~ 
18. r.JfllJ1u'l '}J.u1lJ1ru~n~'}J.n1tl\llJlLLcl'1 
19. r.JfllJ1u1'}1.fl1llJLU'}J.LilL~~tl.:ia.:i~1.:i "! 
20 . r.itilJ1u'l w!im~qu1Ph.:i "! tici1.:iSjL~IPJ~m 

(Diederich,1967 : 23-24) 

i'.tnn11;ln~1Sjf111lJL '1'}1.11 Yff'l'}J.f11i-i'}J.L~mn1P1;f '}J.lJ 1 nu1.Jflfl~ LIP11Jflfl~~-ct.:i 
LL~1 ci tilJSj~\l L '}l.Ld~~~1ti°r1f'IWl1i~~ ( positive attitude) LL~:;Yff'l'}J.f'l1iL '}J.LL~ti'hl~.:iu1:;~.:iri 
~\IL '}l. '!J 'U 1 '}J.n11L1r.i'}J.n11~fl'}J.1'nr.i1m~1Pd* LLIPhi:;u~n ~.:i 1-JLfin;'jYf f'l'}J.f'l1i~~LL~::~~.:iu1:;~.:iri 
L rh-i'}J. L Y111:;, :;biJ'}J.~\l~il'1 !'.J 'l iLfin1n ~'J::L1r.J'}J.fLL~::L1!'.J'}J.l'i1!'.Jf'l1 l lJ ~,Jm L 'J Sjf'l 1llJ~"f1n 
~'}J.l'}J. ~\I r'.f .:i i\'1v ci .:i L~1lJ1 iLfimn\P1f'l1llJctinr.itilJ11Ji'.tlJt1ti\Pl'}l.Ltl\I (self-respect) ~*'J::L1!'.J'}J. 
1iD11~L1!1vilJ1 tJvi1 EJ m::rhrhn:11P11.:i "! 'l i~1Lh~~1.:i~1!'.J~ nlJ~.:iLn\P1f'l1llJlllf'l1JiJL 'J 

~n 1'11 !'.J ~~Y1~ti !'.Jl1P11imJ1:;n 11vi-d.:ifiti f'l1q~EJ'}J.citilJLIP11'1Jf'l1 l lJ1n fl 11 lJLf'll1Y1i'.t1Jt1ti~n~ 1!'.J 

~\l~Y1ti ,:;rnim 'Vll'J'Vl1ti :tl iL '1'}1.1 1Lfimn 1P1 Yff'l'}J.f'l1i~~vi1EJ 1iJ-i'}J. f'l1 ciEJlJ~\ILn1P1L~'J1nf'l11lJLti1 
1, 'lci'l °fm11 L~1L'1 !'.J '}J. m 11 if'l11lJ°i1lJ;jti L '}J.n'Jn11lJ~ 1.:i "J~f'l1LL~:: t 1.:iL1!'.J'}l.~\P1;f '}l. 

q LLl'l.:1 Sjf'l 11lJL ~ti~'}J.11 f'lccivm U'}l.1.Jf'lf'l~t11 ~tlJ~'J::u~n~.:i°r1f'l'}J.f'l1i~~~ti1-,r1 
1rw1f'l1~m11'1 L1P1 !'.J n11Y1r.J1 !'.J 1lJn1:;ril L '}l.~\l\JltiLu~f1tl 

1 . f'lVltl\I LL~\P1\I Ylf'l'}J.fl1i~~LL \-i\l\Pl'}l. 'l iLfim ~'}J.tl~Lt'l'lJtlL Y11l::Lfin citJlJLilt'l'llJ11~ 
,::L 1 !'.J'}l.f Yf f'l~ fl 1i ~f'l11~ LL~ IP1.:i l iu11n~~\P1 L~ L i\''}J. Y1r.Jl!'.J l lJ t ..tlJit1 1 F) rntrn~rn::~~Ll'1'}J.~tJ.:1 
i'.tn1YWlf'll ~ \Pl 1 
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~1°" l,rt\1Ltni1~1J 1°"nTla1J~1°"~fl1J~-rnLL~:nTl LLnif tlJ~l 'l iL~n 'L~1·,fo~Ll'4ilfl(Schwab,1962 : 
60) 

3. n11j;'n'liM1t11ii n11ff1~'liL~nj;'nn11'lif'l11iit1~'l'"L~\11vnn,;~h11ci 
n11Yi1ri1£J 'l iL~mL~'1\liflfifl~1flifl tPi'LLv\lcif!ii'Jl'1 £J 'l iL~mn '1fil11iif!£J1njfl £J1m ~'"i11nif'" 

4. vw1£J1i!L¥11£Jiin11~fl'" n11~1Til'l n11ri~~fl\I n1nifl°"f1m~n n11'li 

1l'4') L wnfl\l~'"~\1~1~1£J 1lfilltJn i11 'l<l '"n11L1£J'"n11~fl'" 
qLLl'l\IL ~fl,!'" 11 n11tltlnef \l'tif!°"fil;j~~'1fl~1J 1°"n11L1£J°"n11l'4ti°"1'Yl !'.llflll'41'11 

'l '"tl1:L rif!L ri~~'" f'llq~fl°"~ 11,:~\lfl1J1i11Jiiittl£J 'l iL~nii11ru~m;ru:;f\l!JlflL tJ-d' 

1. LU'"r.J1j;l'l'l,n1'1\1~11\I LUflLi:.w LL~:~fmJ~,:!'.Jflil11Jtf\lfil1lilfi~L~°" 

2 . iih1n~,:;lm;1tl'°"fili1~1fil11iijflci1\ltJmitl\I 
3. iifil11i1L~fl,!'"'l°"1fin11\il;i \I "l L~ml'41:V11n T1iJf l'l~tl l'l'"mn11 !'.Jti"11u 

~utiti 1fin11'li-Wey,~l'4flUl'41°"fil11iijL V1ci1-if °" 

4. iifil116Ju111t1°"1tici1\ILL1\lncl'1~,:fim;1fi°"fili1R\ILV12J "l tJ~Ll'4mJ 
5. LU'"r.J1jLVlfl~t'i LlJ\lil\ll[J I \ i 

6 . LilL ~fl ti flt 'lffilt'il\IVl1m ~t:1titi~ff>1)iiLl'i~1°"n11-Wey,~l'4tJUl'41°" 
7 . s:if'l11i1L ~fl11tJ11n~n11cl!Jl1\I '11 ~~u~if '""11-if~citJ'-liil'41L Vlt'J~l'416J Trn 

... .., A #A # I ~ 

9. 1,nn1n~1n-i;1~n1ruti£Jl\li!L VlfJi:.m 

1 o. ~n~°"n11tl\1Ln!'lflcil\11fllJfiltJU 

11 . 11\ILL~'"n11 'l '"n11'Yi1\ll'"Ll'4iJtl 
... .., .., d d ... 

12. 1,nn11,\Plu°"rin Lnu~m~t'i 

13 . 'Lil~1'";J"~'"hl'lm V1l'ln11cl~u\1Lnl'I~'" nTP;i:l'itJ\liin11-W-U-ou-W--nnH 1 • 
tJ cil\11tJ lJfiltJULtfori tJ~ 

14. iifil11ii'lutl~'lftJUey\I 
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15 . !'.Jtl)JL ua!'.J'-m ~ 1f'l1l)Jfi'11Jtl"'1~l ~L~m l1'J~L"liltl"e;jl~tJmfo" LLL"l:: 
L l1)Jl::L"4)J)Jlnn11 

16. rh"1~'11£Jf'l1l)JiJtJ~l1~~L YlmLLL"l::j;'nn11Ltfot1L"l:: 

1 7. ;j)J'i~v&·)J~~n L°'41)J11ti°r11"1~11)Jnt1e;jl~'L~ 
18. Ll.Jl11"f'l11)Ji LLL"l::j;'nn11ti1£J°t1tl'1 

19 . 'tl.Ju'1L uv~im ~,,1" 11v"1~1 ~a"-n'l~1uvci1"fl1 "1 um "lJ1 

1L"l1 

2.11 f!Wtl1'\ltJ~illmff1l1'flf (spirit of science or scientific values) 

1~n11u~n~"f'l11)J1"an 1-JL~n~m1£J~LLL"l::ql"4~1,~ 1'LJl~L~"L-:1~il"f'l11lJ~1fi1tiJ 
1~f1uuhiiv"1ii-11 °t1 mf'l1t1!JliL tl~~"~m::°r11 'L'1v1n LL~¥iv" ilv 11L iJ~1111n~ ~t1u 111~ rn" m1 

fin ,;1 LLL"l:: q~;jf'l 11)J1'tJ ~~il'tltJ 1 ~n11fin ~11°t1£Jlf'lll"4'1i,::,fo"fin ~ll1l~°t1l"L ~tl t1f l"f'l 1 llJ 

L i11, 1~L~tl"-d'n11L"4tl~1~L~tl"t)llifill11tJfil~!'.J)J1 ~LL~L"l::L"41ii11ii-1~n1~"IP11L ~~nl1ti~"l ~iim:: 
-d'cimJ LL!Jln\Jh"n~ LLL"l::citJlJ$jn11u1" LL~"LU!Jll)JnlL"lL"4lJ!'.J L ~tl!JitJ"n111-JLn~t)lliU1:: tvii-1-i~tJ 
Ltln!Jl~f'lf'lL"lLLL"l::~"f'lll 1-Jll1n~ef~ ~"~!Jiv"1::l!m::1"1 ~n11t1v~i -JL~mi1h1 ~f)mfi1l11vfi 1 
~!'.J)J lf ~ f'l1qt'4tl~ ,::!JitJ"L)J"l iii5n11tlflLV!'.Jfll11tlu"fitJ1-JL~n!Ji tl"r\v-i; 1 LL~!Jitl'1tltl 11L tl~n 11 

u~n~" l-JL~m i1 l ,11n11fin~1 l ~L~tl"t)llifil"t11"1°t1£Jlf'llt'4!JliL tJ~~"~lfi1qJ~tl1l'tJ 1~n11Mmn 
LLL"l::; lL iJ~\J\vn11\P111 "~1fl ~,:: LLt'4~" 1-JL .;;~ifn v111YmL"l::ifn ~f'l1iitJ"f'l 1llJ L tl~lJ ~~cl 

' 
(potential and dignity of human) ~n~1!'.J 

f'lm::m1lJn11n1l1~~~fot11£J°t11"n11fin~1iiv"t1lJ1f'llJn11Mn~1LL~"t1l11'j 

mlJ1n1 (Educational :Polic; Commission,1966: 15-27) L~n1~~flt)lli~n~m::~f'l11u~n 
~"f)mfi1"t11"1°t1£Jlf'lll"4!Jlil11tl~L1£Jn11 the spirit bf science L i~"U 

2 .11.1 $jf'l1llJU111t1~ltlcil"LL1"ncl'1~,~iLLL"l~°r11fl1l)JLi1h (longing to 

know and to understand) LiJ~11n}1~iitl"flllifi1~,::¥iv"u~n~"LLL"l::tJtJ1lJl -J-W"u"Lnfl 1 ~;11 
L~n 1 ~~n~m~~;jf'l11lJn1::;iv1tl'l'~ ~,::fin~1LLL"l::~1115°111f'l11lJL i11, tf!vn11 'l i't11ti1lJ~l"'l 
L ~tl 1 ~i~lJl~"fil!JltltJ YWl!'.JllJ 1-JL~n$jf'l1llJL"4~L,11a"~Ln'1;f ~1 ~ti11lJil'l~lf ~Lnfl;f~)Jl 
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L ~1l::L °1-WJ Ll'l LLt'l::'th"t,,,;-:iLiJi.u if~~~ fl1llJU111ti~1if-:inri11,::L iJ~LL1-:i~~nif~~,::-rh1...;
IPl~Ltl\ILLt'l::lJ11~t1~1~~~1~ ~1~~ 1ltl L ~fl L 'V1,~)Jl~\lfil1Jltltl'1tiititfqi'V11'11-:i ~ 

2 .11. 2 't;lti1lJ t'4tJtltlllJL ~'YJna-:irJntici1-:iti'tl-Jf (questioning of all things) 

f1mti1V11ti ti1i'.tt1lJ 1 ~L ~-:ii'Ylt11mt'41J1iitiU~-:iti~tJ~~,,,l-!~J1~~ 11 , 11-J;j" 11lJf 

L l'l ~tJ n \Ji fl\l fl cil\l t'4)J 1.{Hl1LL tJ tJ LLt'l:: V\I 'L,J ;j ~Ll'l~,:: L iJ ~q(Jl fl lJ Uqj'Vll L ~fl ci1-:itJnl'i tl\l t'4~~1 cl LL lJ1.J 

Lil'w1~ iflt'41U'Vl1tiitJ~l'l~~h11'l ~ nmlJcitJlJ;jifl1.Jn~'ltJ\ILlJlJlnfhfot1 1'YltJlf'1lt'41JlicifllJ,:: 

~l'l tlfl 1 ~fl1llJtJnl'ifl\l~;jfl1llJL ~mt~tJ~L ~Lnm'1lJl!Jl1Jl~tl ~L~)JtJ fl1llJL ~tl\I LL 'YlLL ~~fl~ 
(certainty) 1 ~tt'ln~tJ\ll~ll'Yltllf'1lt'41J1iLiJ~L 'Wt1-:ifltJ~L ~U'Vl1tJfl1llJfil'lntltJtll'lL rh~~ LLt'l:: 

,j'n~::tJn~,11m l L ~~n~m::·1m-:i ' fl1llJLiJ~1tn~r (probability) a-:i~~n i'Ylt1lf'1lt'41J1i~t11t11lJ 
'VI lfi1fl 11,,,tJnl'iti\l~;j" 11,,, L iJ~'L iJ'Lf1ti ~'1 ~mm ,;,,,11J11J1~ ~~ ,::\Ji tJ-:1n1; "a-:1'11-:i ~ ~,::;j 
~'Yl TI~t'l;lti~u 1~n 11'V11fl11lJj,1nn11«-:1Ln1J1 n11m 1,t'4tJtJ LLt'l::n 11'Yll'lt'ltJ\ltJ ~IJlt'ltJl'lL 1t'l1 

fl 11iJtJn l'iti-:i~~n i'Yl t11f'1lt'41J1il'iti -:in11;-:il'iti-:i~~ti ~ntJ · " 11lJL iJ~ 'tiJ't~~tJ ~'1 ~L nm ,;,,,11J11'1~ 
~iu~\l '\m::~t11t11lJrilfl1llJL i1 h L ~a\1'11\l~ 11a-:i Ll'lL iJ~a-:i~~;jf1m1.J1:: tti~'l-t a-:i 11'1-fh 'Vl°t 'Yl~ 
1l'lr.JLlJfi 1 'tt\l£1\l~'YlTI~t'lLl'l ~ rt\l~~ .. 

2 .11 . 3 f1~flfl'Vllim~mLt'l::fl1llJ'VllJlr.J~tJ\lim~t'lL 'Vlril~~ (search for data 

and their meaning) 

fl11lJj'11-:i ~ ~,,,11~~~-:1t'4lJ~~,,,1~~,::Lnl'l~~,1nn1111tJ11,,,im~mLt'l::iti 
~~iJti~f1~1nn11t'l\lfl11m...;~ (generalization) ~-:1LiJ~il11t'411'11-:i ~ ti'tf1,1nn11«\lLn1J1~ 
1f1~lbit~n11 ti ci1-:i tJ nl'i tJ\l LLt'l::1 ti u fltJU n11 ~ L~n ,:;j;' nn 11'1 ~ 'Vlli m~ t'l L~~ ~flc ,:: l'iti -:i ci -:i Lt'41lJ 

LL 1 \l,\l L ~(motivation) 1...;-L~fl;jfl1llJU111tl~ltJVl\ILL1\ln~1~tJtllfljtit11m ...;~LLt'l::tit11m i11, 

L~r.Jnti~ LLt'l::L~m~nt'41lJ11mnu11unlJim~t'l'11-:i ~ lJ1L~LL~1 "1,::l'iti-:i~LL,\l11im~t'l 
L 'Vlci1~~;jti11lJ'VllJltJ~,::~111.JL itJTIU1t11.J11niJn11cl'11-:i ~ 't~tici1-:111~nf11 tJ L ~11::im~t'l 
L 'Vlcil~W~::L iJ~a\l~il'1r.J 1...;-U\lLfll'lfll1jLL i\l'Vl1tiif1mt'41lJ'Yltl~ij'l ...;-iifl1llJ'Vl)JltJ 1 ~fll1L1r.J~jii\l 
~~ ifo~t'l~L~m i11,fl11lJ'VllJ1t1m,,::ti~'L ~trn~m::~L iJ~flti~L ~u -..,1m::utJflti~L ~un't,r 
cimn:: L tflu1:: tti~~1...;-LLnL~n~,::t'41lJ11tilJti-:1L .;;~fl 11,,,«,,,~~fil ~1:: ,,,11-:ia\1'11\l~ ~L~mfl v 

~UL ...;~)Jl LL~ 1 'Vl1fl ff-:iL,JLfltJ~tJL ...;~)J1Lt'l tlnL~ LLt'l:: ff-:i,::L iJ~tJ-:ifiiJ1::ntJtJ'1tJn111L~)J 
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t1f l\l t'fl7f'1'l ,,;LLnL~n t)f1 ~"n.1 ~1.1 ·:mn17t1f l\lt177~a\l 1 vi,J'l ~'kciti'-l1l:;l'iti\lfl1;Jvn17f~'n 115n11 

V'1Yitj'k n17Lt1'kmm1f'111'-lfi~ 1 vi,J 'l LLU~n "! n11~ti\l~'1~tl\ltJnLL~:;n11;j~L'41:;LL'41'l 'k;\Jl h 
L~flfl'kvi1a\l1 vi,J'l tl~Lt1'-ltl 

2 .11. 4 f'111'-ll'iti\lnl1L~tl~L31l"1t1ti1.Jt11'k (demand for verification) 

1 
f'111'-J'f i;i1\l "! ~\lt11'-J11ti~1"lill iLil'ku1:; tvir'11~~'k,:;l'iti\l;jflm~n~m:;L~'k 

tl~u1:;n11viit\l;if] f'11llJL~tliiflL~L'1m·h'knl1'Yl~t1tl1.J ~t3'1l"1 LL~:;L'4tJ1.JL'41'k'-llLL~1~\l~'k l'k 

n11fin~11'YlVll'llt11Jl1iiti 11~1.J 1'knl1~t3°1l"1L'4ti1.J L'41'kL iJ'k vr'k,l'k l 'kn 111h:; LSj'k~~.yj~ l.W\l'Wfl 

1,~\lf'111'-ljl~'Yl'k'Yl1'ki;ltin11~t3',"1inm rh1~nciti'-!1l:;L il'krivti'-l11.1~uiimnm rh~'k LL~:; rJ\l 

VtJ'-111.1~1.JiitJ 11 it5n11~t3'1l"1t1ti1.Jt11'k L vi,J "! ri~l'-11Li'Yl~t1tl1.J~'kVtliJ,:;i\'1v1 -JL nrif11 liJ 

L ,1~n11vi-J11'k1\ln11i'Ylv1mL'4fl1vn~1v 

2 .1 1. 5 VfliJ1'1.1~uiitiL 'k1ir1m1nimn (respect for logic) 

1ir1m1n1 'Yl £.JlL iJ 'kl'llL'4fl1riL ~ v 1nun11tJ l\l ~ \lriL ~tltl tl 1ri1ri v tllfl uYr 'k~l'kn 11 

~~nrnnL iJ'kV1~nti1f'1~LLlf 111l:;;jn1111~'k lnl1 l 'k iir1m1n l'YlVliJlniJl £.JnmiJ bb\PJ~\l~lrltlJ 
riL iJ 'k VI ~nnTn:;L~LLrl fltl'kL ~U~fl \lnl1L ~'k ~tl\l l'itl\lrl'k n11ti ~nu1ti \lrl1J1fl VbLt'l:; n 11~ rl~Lcl'\l 

u1:;L~'kti1f'1~ l 'knl1~1Vl~n 1iflfl11ni'YlVliJl 1 i~'k l.Jflfrn e!L U'kL ~hiiti\lf11llJ 
firi,:;l'iti\l vtiii 1 -J~1i'ku1:;LSj'kfi1 tl'iLLcl'\lfl11lJfirii1ti\lfl'ktici1\lL llriL~v triv~ 11 i.JmlJV1~nm1n • 
i'Ylv1riLL 'Yi1l1 \l~'k fl1llJL ~'kriL'4v~fl~ti\ll'iti\ln'k~'k1,J~1L U'k1l:;l'iti\li.J1:;ntiu~ 1 vflti'kL ~u ifo 
°rt 1Lt1'kti"ri1ti fl 11ii firiri-wf tiii ~mL'4'ktl 1 u LLi;i L 111l:; l'i ti\! ~1l11m 111~ \IL ..., ci1~'kShl m~ t'lri f111, :; 

l'iti \lfl111lt1tl1.1'YlU'Yl1 'kL ~ti l'J 11~ vi~n 'l'kLrn:; fl 11ii~ lb U'kti ci1\l-wm -W £.J\l'Vl1ti 1,J 

2 .11. 6 m1~1l11m1vi~n,1'k (consideration premise) 

l 'kiiu 1'kn11"ri1fl 11lJ'f "r11tin11°r11fl11lJL i1L1li!tl\llJ'\.l~~~'k n11~,11rn l'Vll 

Vl~n,l'klJlt1~1Jt1'\.l'k "ri1titJl\l~\l~'kb iJ'ka\lri~lLU'kri~ri n11L'4fl\lf)llifll l 'kL ~ti \!Utltillb U'k~\lri 
ti1f'1~fi...,~nL~V\!LilLri'l 'ki!U 1'kn11iiln~11'Yl£.Jl l'llL'4fl1 b -w11:;tici1\!Un 11L'4f l\l'Vl~n,1'kcitilJ, :; 
L iJ'kitJV'kV'kb if ti\ll'i'k .yj,:;i\'1 v 'l ,,;b ililtl\lf11llJfi~bn~f11llJ1"'an 11 f11llJf f11llJb i1 hri ~f.\ 
n1~\l~n~1 f'i'kfl 11ti ~~'kb iJ'kR\lri~fl 11iJL ~tiiiti 1~ii1n-Xti m 'Wv.:! 'lri 'kti n,1n ~'kn11L'4f l\l 
...,~n,-1'kL ~ti 'l ,,;Lnrifl11lJb ~tiiiti,:;l'111-Jiiu1'kn11aut11'kMut11'k;jn11~~'k 11iJ1mb'k1'Yl1\lri 
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consequence) 

n 11;j ~~~2,11.lifqJqJ::(awareness)~LPJrl(J] 1.Jflflt'l~.J;jL 1L il~iivvhn1m l Lfl1fl11tlJ 

1'111~.J L1P1~::~12JTrn~1L111 iil1:: foir~1~ vi1v~.J L1'1,::;jflm t 'Yl1'2J1mfom Yiti.J L\Pl~m il~mit . ' ' 
~2J U~ 'Vl1 Vfilllitll~;jf'il~.Ji!PJ .J\tn 1'Yl r.Jlf'll~!Jli LLt'l:; 1qJ~if~~.J Vlt'll r.J L 'W1l::fi PJ llL iJ ~ 1fin 11 

n~~n1v.J~.J 1-u~'l~fl112Jf1f1LLt'l::'Wti~m1~tJ11.J 'l iiv.JLvnm.if1flt'lLLt'l::nq2,1ir~ L ~ti 1 vi'L~2J1:i.J 
fl 112Jf~,::Lil~il1:: Ttiir'l-tv ci1.J LL -,1,1.J LLt'l::PJ ~'1~d1~niJPJ.Jfl112J1'U~f1ifvuvn~1r.J 

qLLfi.J;jfl112J~\P1L ~~ ll f'}llitllVl1PJtll~r.J2J L ~L ~.J1'Ylr.Jlf'll~(J]i~~ 12JlL~~mL ~:; 
~'1 7 il1::n11-d' ,:;mvuflt'l2J 1 ~ 'Yln~'1'Ylnv ci1.JL ~v~f 1'1L~12Jfllliti112J 1 ~f1112JL iJ~2J~1'r.JL ~ 

'I " 'I 'I 'I 

mhJ 1'1if~LLt'l:: V'1L u~nl1Yll'Yll£JL ~tlJif1~ 1 ~q~~L ,'Yl\P1t'lPJ'1il ~U~L ~mh r.Jrl~tl~fl1l'Vllfl112Jf 
if1 r.Jrl'U ~\Pltl'Ufl 112JL f-u~u 1 ~ti112Jifl~ PJPJn2Jl 1 ~il11n~ LLt'l::~ lLPJlL il1 in ~U'1Ln1P11.l1:; Lvif'l-t 

LLt'l:: ff '1SJfl11m ~fl~-UfiflLil~n11 flrnf'i1~'1 7 il1::n11~.Jnci11v'1~12J11ri~,:;~1'lil1ifl ~~1ii1 
' 

1 if1~~ 'l L1'11in t1P1mo.:rvn::; flci1'1~.J 1~1if1,1r.Jti11MLt'l::LITTil1::ir1TiilL!Jl ti fi,::'Wr.Jlr.Jl2JL it~ 
1-uL~fl '1 Mn~f'l1'lJfl'1Lflrl!Jl 1.-lflflt'l L ~il11n~ir1P1~n~1r.J 

2.12 1H'~tyl'Yll~i'Ylt1lfll~vl1 (the philosophy of science) 

1if1il~iftlJl~~ V12J1r.Jti'1 "n 11i'im~nL Yimi~'Vllfl112J,1'1'lJPJ.Jfl112J j~'12J 1mLt'l:: 

L U~nl1Lifl 11 2JYWlr.J l 2Je:J cil'1~'1tJ1 \Pl~~ ::;n 'l.Jd 12Jbe:J 11 l nL~ 1 'Vl1e:itr~~l~fl112JfL Vicil~~2Jl 
11~n~Lii1'l1' (Cohen, 1964: 27) 

ci1~u1'ift!J1'Yl 1 '11if11'Ylr.Jlf'll~!Jli~~ "L il~m1i'in1'1~fifl.Jm1,::f 11L11~:: 
L1 r.J ~~'l~flci1'1L d 11L 11fL ~v'1fl::'l 1D1'11 ~u11n~n11rum2Jti11mn~ il1irqi1'Yl1'11'Ylti1f'l1t'f!Jli 

,::'Y'lr.Jl r.J l~m 1wwuti '1 iiu1·1.m 11LLt'l::f'}rnf11fi1'1 'l ~,::;L il~LL ~ 1'Yll.JL ~fl L 'Vl'L~2Jl;.Jfl112Jf~ 
L f ~~ufl ~'1 -uti11~ if1~ ~::;~~vr~~1~ Vi1m1m~ 1 iifl.Ju1'irqJ11'Ylti1mt'f(J]i;.J ~1P1LLt:mLL(J]n!Jl1.JL ii 
, 1 n u1'ifqJl'lJ fl'1 ~ l'lJ llifl ~·i-\ 'l" (Sund LLt'l::; Trowbridge, 1973: 5) 

m . Joseph R . Royce nci1111 "fl112J,1'1L~1ir11titilf'llt'{(J]i~~Lil~~.Jti't~ 
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iJ1,1nn11'Yl'1t'rn..:1 n11t'l..:i$jt:1n1:"t'i1 Lfl tJt:11if tit:1ltJ'1~'11..:i 51 LU'-LLfl~t:J..:i$jm 11J11iJitJ~t'l 
LfltJ~1'-Ln11a'..:1Ln'1 n111 -!Lfl~t:J..:i$jtJ1'1L ~tJm1,"4tJUfl11iJtJn,j'tJ..:i 1 '-L1Jl\lflf .:1tJ1,,: 1 i"v1~n 
¥111nf'l1"4'1iLLt'l:n111 ~L V1'1t-it'lu1..:in¥11lJ LL'1fl 11lJ,1 .:i L vicil'~'-L ,:,j'tJ..:iL~1'1Jn11~ t'4, '-L'1'1titllMLI • • 
n11'Ylflt'ltl..:ILtforiti'-L

0 

(Royce,1959°: 4) 

L ~ti 1-J ~~l'-LL'1L i11,£1..:i 1in11Ltn:vi1f1111.Jf f11llJ,1..:iiiti..:ilJ~~ti'1~w"r'i' 1 Lu 

'If '-L~LL'1..:i 1f11iim~'-Lt:J u '-L~itififlL ~'-L1J1..:iu1 :n11L ~m U'-LLL '-L 1ri1..:i°t'i1f111lJL i11,L U'-LL if ti..:i LL 1n 

. riti'-L 11'111lJf '11..:151 fl«..:if1lJ tifllJ11J°"'1Jtitin'-L)Jl LL'1 ~..:i LL'1LfilJ'lf '-L;jfl 111.JL iJ'-LiJl L '-L~n ~ru~'11~51 
n'-L 4 u1:n11~..:1~1~ 

1. fl1llJflJl,lnLVl!J!t-lt'l (reason) 

2. fl11iJf lJ1,1nf111lJl'l1''Yl1il (faith) 

3. fl1llJf in,1n1t'4ittJlJ, ;'1ittJlJ (taste,esthetics) . 

4. fl1llJflJ1•nnm1~..:1Ln'1-'Ylflt'ltl\I (observation - empirical) 
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qci1~ ,:;~fl\IYhTHl4lLLt'l::~hfl1llJ L i11, 11 LL vici-:inlL iti;)!Jfl\lfl 1llJj[i;) v-ri' 1 L iJ 
~~ LLlf 11,:; LWnflflnlJ1 'l ,,;L ~~L iJ~LL~t'l::i.J1::L~~LL~1nmlJ LL(J]L ~·,..n-:ii.J~,J~,1-:1 '1 !Im 

l! flflt'l-ri' 1 't iJ cifllJ ,:;~.'hLfl1 il5m1.,t-:1 4 i.J1::m1lJ1~.J1.~m·H.'l'l~n~fl~L~lJfl 1J1-:1flf-:1L 11m~n:; 
~"~v11fl11lJf~L11n1~\lf1n~1vi1flfli;)iiflfl~~~lJ1,1mL vici\ln1L -ni;) 'li;) ~\1-d'Lu~L "r"111::11 '\l.J;j 

tjflflt'l Li;)'l ~,:;~fl\l(J]11,~fl1Jn11~1L U~;-1(J] ti;)£J!f 1J1~fll1'Yli;)t'lfl\lfl~(J]t'lfli;)L 1t'll lJ'l~V"r'Jflfl~ 
iJ n ,:; !'..lfllJ11J 115n11~\l 4 i.J1::n11 L "r"l11:; fl~L 1l"r'Jflfl~cifllJ 'l ifl 11lJfii;) 'l ifl 11lJ1'an 'l im v~m:; 
L ifl 1 llJ L ~flti fl ti;) £.l;'jL 'Vlfl ~t'l LLC'l:: 1Jl\lflf \I nLfli;)fl 1 llJf'l1'Y1151~,:; L ~fliifl L ~fil~fl ~!!fl \lf'!l~i;)l L ~ 
f'!l~~ l~!il~it1Jtifl ~ 1m'Vlfl~t'l~\lflcil'JL11~\lll.J;jn11if i;)LLV\11::'Vl11\lirfl l'Yl!'.Jlf'!l~!il1 LLC'l:: 

itm 'Yl1i'Ylv1-itnn11m~~1 (rheologist) ~~1\ln*,:;f1n~1V11fl 11lJf fl1llJL tJ~,1 \ltJ~~\I 
~i;)fi-rl'fl~L~~fl ~L ~1511lJ'1fl~ LLC'l::lll'Yll !'.JlJ '1 ~r.Jifl~fl ~!ilt'lfl i;)L 1t'll 

,1mmci\l~lJ11lfl\lfl1llJf 4 i.J1::n11~~ Royce V\ILl'i'L~~mL~::LL~1'Yll\I~,:; 
'tl'i'lJ1~\!fl11lJ1'll'i'~-:1 fll"r"I 

LL~ 1 'Yl l\IYhJ:; 

l~lJ l ~\I 
fl'J llJf 

flll'f~ 2.10 : LL\.11l'll.:J'lf\.l~\.l!ll.1Lviflfl\.lflill11fl111Jl 
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qu\11~ 1m\~'IJ.mL ~11 LL,j11,:;i'.iLL 'IJ. 1'Yl1~~'1J.tf 'IJ.,-1"1-rn ~inmnm ~tJ 1 i°L D'\J. 

Lfl1tJ ~ij t) tl'\J. 'Vllfl 11iijn1Jllil LL!J\~:;L~'\J. 'Yll~ citJ ii;j 1'Tin Tl L~vn:;tJ ~LL~ 1 LL~:;,:;1,J;jiJtJif 191 LLrJ.J 

1:;vt1l~LL '\J.1'Yll~~~mh1 L f'IJ.LL\11111.jflfl~q~,:;li°LL '\J.1'Yll.JL vtcil~'IJ.t:1ci1.J&t1~'\J.L r\1~'\J. L ,\"')J. 

1.jflfl~lll~fl'IJ.l'Jn ,:;~biJt:1fil'1L ~Wr'll.Jf'Tl~'\J. lill t~LLrJ~ntJ vt~nn11 l '\J.L ~.J 1 'Ylt.Jlflll~(J]i n citJiJ°r'il 

1 -JLnl'ln11 t~LLrJ~ tl'ltJjL r\1 LlJti~n11cl c;LL!J\~L ~tJ1ltilfl1 cr~t)')J.,:;,\-1 t.Jn'IJ.;t'LL ,.J 1 -JLLrh1m1 tl'\J. 

-itnrln~n 1~vw1ti1i11:;~m1~L~iit:111 Lm 1'Yl1~~1'Ylt.Jlf'Tl~m1 iL U'\J.Lfl~tJ.Ji'.jm ~tJtl'\J.fl 1'1vt1 

·fl Ti ii fl '\J.ti11iiir1~~'\J.,:;;j11n,1'\J.t:1~tJ'\J.iJtJ1'\J.n11tl~Lnl'l n11'Yll'l~tJ~ n11~~,~ cit:1ii,:;ih tJ 

ii;' l'li tJif 191LLrJ~~t)l,,:;Ln191;f ')J. L~ t:1'ii~m1~-itn 1 'Ylt.Jlf'Tl~l'l1l iiiu 1'\J.n 11~.JL n(J] n 11'Yl\91~t) .J 
ln1~~,~ LD'\J.Lfl~tJ.Ji'.jtJ~d1f'1~1 '1J.m1t1"1J.vt1fl11ii,1~1 '\J.ti11iJ'lfl~~'\J. L -w11:;~t:111ti11iiir1~ 
vt1t:1;'n111m iJ'IJ.a~~~1ii11ti°ri1fl11iiL i11, (intelligible)L~ t:1~f11h:;nt:1u1'11.J"] iit:1.J%n111~ 
vt1tJti11ilifl~ (universe-nature) ,:;1.h:;m1u,r1tJ tnmf'T (space) n1m 1~1 (time) ~~11 

(mat~er) LL~:;1h1n{)n11cl!Jl1.J "] (natural phenomena) ,:;~1ii11ti'Yilfl1lilL i1 h t~wmi'fo 
n11t:111ti1nt11tJ L '\J.~mrn~:;iit:1~n1ti111-w (physical stage) LL~:;~11TJ:;'Yl1.JLfl;j (chemical 

state) Tl91tJfitJ 11~1111:;~.Jnci11,:;;jfi)rn~n~rn:;L U'\J.1:;uun~ Ln (mechanistic) ~.J'l:;~ mLc-m 

LLl'ln!J\1~L1h1n1:;uu~1111-w (vitalistic) L -w11:; l '\J.1:;uu~1111-wLlJL ~t:111ii~~ cl'l:;fl'\J.'Wll LL 1-J 

vt1t:1cl l'\J.1,~'\J. ff 'IJ.,1'\J. ~~1t1~iit:1~~11'1 vt1t:11i11'-Jir1~1~ vt1t:1i'.ifl11i1,j'\J.1, -h~n 1 'Yl tJ1m~(J]1, :; 
~1'-J11ti~f 1-Jil'l ~ti,1n vt~tJ\91LLn11 ~ -Jt:1.J 'Yl\91~t:1.JL~~.JU L iJ '\J.~ '\J. 

u1'ir~11 "1J.n11f1n~1imnf'T1~(J]i~'IJ. fl1c;~t:1'1J.,:;~t:1.JL \t'IJ.1 -Jc;L1tJ'IJ.L~1P11:;vt~n 
1 w~r1it:1~~\J\t:11u-d' 

1.) 1ir1i'YltJ1f'Tl~l'liLu'IJ.f'11~l'li~f1n~1L~tJ1nufl11iijl "1J.%nn1~ Ltl'IJ.n11 

~:;~i1fl11iijL vtci1~'1J.t\91tJtJ1Mtin11tl~Lnl'l n11'Yl\91~tJ~L ~tJ~~,~ (empirical) LD'\J.vt~n 
2.) ;jiJtJl'ln~~~'\J.~~'1'\J.11 

(2 .1) tJ1nlf'T (space) nl~L 1~1 (time) ~~11(matter) 'W~.J.Jl'\J.(energy) 

Lu'IJ.a~~;j,1~ LL~:;Lu'IJ.iitMLL 'YiLL ~'IJ.t)'IJ. 
C2. 2) a~!J\1~ '1 ~u11n{)if'IJ."11cit:1"1 1~1 i~ (JI 1-J (measuerement) 1~ 
(2. 3) a~LL1'1it:1"1l'\J.ti11iiir1;j,:;u11n{)if'IJ.1'1J.~n~rn:;~;j1:;Lut.Jt1 (order) 
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ijtl 11'-J ~~lL~lltl (regularity );j LL tJtJ'ilUtJ( uniformity )LL~::;jfl1lll~tl'1fld'ti"ni..\ (consistency) 

t11~ 111vm11citi ci1"'Vl~"'Yi1 'l ~u" Ln '1u11niJn11ci~nti ci1"'VI~" LLd' 1 cimJ,::'Yi1 'l ~ijtJ11niJn11ci 
I ~ "' A J 

mn"i..\i..\tJ"Lnfl!li..\L~lltJ 

c2. 4) ~"!'11" -i ~~11~;fi..\lJ1citilJ;j~1L 'VllJ!~5jn11ll'lf1;iLtJi..\;r1n1'Vli..\1'1 
(2 . 5) ll'l,,VL tJi..\~lll~fi!ltl"1::tJtJiiL 1fl1"fltJ1~"5jfl1lll~lllll)tl~,:;L1tJi..\f 

m~::~llJ11tl~lfl1lllfL 'Vlcil~i..\LUL iL ~LnflU1:: ttJiri.t L il'i..\ n11'1ti¥i'li..\UtJ"ni..\t 7flt1tJLiL ;tJ 

LLnL !1 L i..\L~ti"f111lJtifltitJ1ntJ1mLt1i..\ LL~::uti"ni..\t1tJYiu;j'11" -i ~,::ll1'Yi1'l~ll1~ll'l,,v,jti" 
~'lJ~i..\Lu 

3. fl11llf'11" "I ~Ln'1,1nn11~n,,1t1i..\fl11t'1tJ'1lt11i..\n11"t11"1"fltJ1fl1~1J1i 
~W~::\Jiti"LtJi..\~"~ 

(3 .1) 'Yi1n11"t1fl~tltJ m1,~tltJL'1 (testability) 

(3. 2) ijfl1llJL~tJtitiL3'" (reliability) 

(3 . 3) ijf'lT~lnflfl1lll LL~::fl1llJL ~tJ"m "~LL ~i..\tli..\(definition&precision) 
(3. 4) ij7:;tJtJtfl1"~f1"~,ti..\fl"LL~::LL~i..\tli..\ (systematic structure) 

(3. 5) ~llll1ti'Yilfl1lllLi1h'L'1 (comprehensiveness) 

(~lJlflll1"flr.Jlfll~'1iLL ~"U1::L "flf!L "fltJ, Ltlfi~l7L~WLL Yd, 'L,Ju11n{Jil~Yill°r'i) 

' ' A A 6 d 6#11 I d A #II I ., 

2 .13 .1 1'lf11"t1£.Jlf!1~m 'Vllllr.Jti"f!1~m"fl~""n,,1V11fl11ll,.,""t1,tii..\L7i..\ 

ti ~1 i..\1lnll ir1~t" v'L~~" ~llfl 11llf ll1~" LLl'lti ~'1,i..\m::~"ti"tr,,ui..\ Lm::,::,jti"f'1i..\fl11!'lti 'Lu 

L ~tl ~ lflfltl cil"L,Jf ,tJ~i..\ fl 'Jlllf '11" "J ~1"t1£.Jlfll~'1'f f'1i..\fl 11f i..\lll~~citrn,:;5j7 ::LU r.JtJLL tJ tJ 

LL t:-J ~ ij!ltltJL !1'1 t~wti1if r.in11«"Ln'1 fil1"fll'l~tl.J LL~::~llJ11tl"fll'l~tltJL'1 

2 .13. 2 n11;'m::tJtJ!ltJ"1'lfl1"flr.Jlfll~'11 tll,,::LLUll'1Ltli..\'Vl~lr.J1ULLtJtJ 

1J11 ll~n ,,tl4::L il'ti'Vl1 LL~::!lt11i..\n11~!Jiti.Jn11,::L ~i..\ 'l ~ ~L1r.Ji..\L'1'Yi1fl11lJL i11, 'L'1ti ci1.Jan =!" LL'1 

Lr\ 1~iivlln~tl'lr.J~1'Li.J~i..\~n,::LLU"titin'L'1 3 ~n,,tl4:: fiti 

1) 1"flr.Jlfll~'1i"t11"n1r.J111'W (physical science) 
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2) 1ritilf'11~1'11"r11\l;--unv-i (biological science) 

3). 1"r1tilf'11~1'111h:;~mi (applied science or technology) 

2 .13. 3. 1ir11rit1f'11~1J1'i-a:;;jfl'nlJ~~m~mLl'lmh\ll1.J11J1n~1'lJ11ir1g~"ll'1'\lU 
1) 1"r1tJlf'11~1'11-a :;;jtltJ ~L ~iJit~vr~,l~L'lY-11:; 
2) tlti~L ~iJi~vr~,1~~;jtl 11lJ«lJ~~tl~tin~-a::L 1.l~ti\lf'iiJ1::nm.J~cl1f1tlJ 

LLt'l:;~lL iJ~IPJtJ tm \l~f l\l'lJtJ\l1ifl1"r1tJlf'11~1'11 

3) tl 1lllfLLt'l:;tl 1llJ-a1 \llPll\l"j L ~1ir11ri tllf'11~1'11~~\l~lJ LLt'l::111J11 ~L iJ1L1 

~~~ 1 ~LLlPlll'i c-h~nl1"r11'1~tl 1J LLt'l::l1'11'1J n 1111J1tl\lL1 tJ1Jf ti tJ LL~ 1 

4) tl1l~f tl11~-a1\l LLt'l::1.J1:;~1Jn11tu.'i.vi,J "1 -a:;\Plti\ltl l rltJYlnb'::LLt'l :; 
Al I "' A~ t¥ 

L"r'ltl~tll'll\l "] ~lif1tJ~11\lL~1~LY-llJ~~'lJ~ 

2 . 13 . 4 m1ri1tl11m ii1 'l-a 'l ~1ir11riti}f'11~1'11~~ -a:;\Plti\l mf'ltiti\ltiiJ1:;n ti1J 

1P11\l "1 ~cl1titljl'1'\llPlti'tiJ-d 
1) n11~\lLnl'l (observation) ~\ltiti11Lil"f-\il'1L~~l'i'~'llti \l n 1 1!.'1f1\l 

iJ1:; l.'11Jn11tu.1 ~LLlPl t'l:; lJtltlt'lri-a::l'i'ti\ltl lfltltll tll'l ~:;IP] l\l "1 L iJ ~~ti11Jf -a1n~\lL f 1 Vl1 tl~ \l m :; ~ ~ 
-a1n~\lLL 11'1~tllJ 

2) iimYi-a-a1\l (fact) ~m1t1m1L'lY-il::'lltJ\ltl1lllf ~.Jll'iin-a1nn11«\lLMl 
LLt'l::iJ1::~1Jn11cl!J11.J"] ~-a:;~11 iJ~f l\l~lJ~~,1~LLt'l::mr~~L fiti 'l -J;jf)ruiJ1:; tvir~lJ1nif ~ 

3) n {IL nruori (principle) VllJ 1 tifi \lii mJtl)~~~rhvi~l'lif ~lllL fiti m1ti1fi1J1 tJ 

11 11'1{) LVl\J)n11cl vi1ti~\l~LiJ~~llJ1511lJL1'1 "1 ~\lLL~ 2 ifli1'1if~1iJ-a:;;jn11iJ::ri::«lJ~~tl 
n~ti ci1.Jl 1Dl\l ~.JUL fim iJ~n11i1t1 L -JLnl'1tl1llJL ii1 'l-a L ~1511>Jifl~l1'111~.Jif ~ 

4) l.'1lJ~~,l~ (hypothesis) VllJltltl\lLL ~ 1tl1llJ;\1'1L'if ti\l~~~Y-ltlltl~lJ1iJ :: 
tifi1J1t111 11'1ti L V11J1n11clLLt'l::"lim Yi-a-a1.Jri~l'in1J11mn-a1nn11«.JLnl'l~~ -a:;;jtl11lJ«lJ~~tl • • 
L ~ r.n iiti.J n~ 'l ~~n 'rjtu,:; tl ci1.:1 L'1Dl.:I ~m~l'l'l~ Ll'l~ c-h~n 11"r11'1~tl1Jll'i 1l~llJ11tlY-I tllff~ru1~ 
-a1.:icitilJ-a:;;j~tll~lllY-IL iJ~ ""r1tl1'~" 

S) ritp'; (theory) VllJlt1f1.:11::1J1Jfi1tJ11ti1fi1J1t1~1.J1:;nti1Jl'i1tltltl~L11.J 
!J\1.:1 "1 ~.:i-a:;~1lJ11ti~11iJv-it11n1cl1h1n{ln11ru11'1 "1 1'1tJci1.:i;j1h:;~rifi111"tl 
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6) n{) (law) ;imfout.i~~~n~11ti\!u11n{)n11clmiJ1511iJ'11'1~~Ln\9)if 'IJ. 

t:ici1\!t11~1LtlfiJtJ 1Jl\!flf \!nL1rm11n{)1511iJ"n'l~ (natural law) =i\!LU'l-litJU't.i~l'l'lJ.tJ\!'Y1tl~~~ 
' ' ' I t::4 d d I A Lt 

t-.i1'\-\n11"t1\9)t'ltJ\11l'IJ.')Jfl11m il'mrnt:i r.Jl\! r.J\!'\-1'\-\LtJ\! 

7) n11t:iTiiJlr.JL'\-\L~\11'Y1r.Jlf'Tltlfl'li (scientific explanation) fltJ 'll1J:'\-\n11 

1~rhtJ11tllTiiJ1Wh L"r'l/1l:;L'Vl!P)L~1l'lt1 L'Vl!Pjnl1cl\P\1\! "] L'\-\151d')J'1fll'l~\!Lil'l-IL~\!~'\-\ ~\1-d'L~tJ 
l'lt:i -m11~~:;11'111Jri 11')Jf LLt'l:;n11')JL i11 ,t:icil\ltJnl'lt:i\lm \!Lum \!iJ11 oJ')J1n~~\9) fllt:i151Jlr.J 

1'1\1 nci11~:;~t:i\lt:il MrJim ri~~1\l~tJn~t:i\ILLt'l:;t:i ~L 'l-l'llt:irn 'lll'l'lltJ\l'Y1tl~~~ijfl 11').JL ~t:i~'\-1~\I 
2 . 13. 5 115n11"t11\11'Y1r.Jlt'lltlfl'l1 (scientific method) flt:i1Tiin11ffiif1'l-l'Vll 

ri 11')-!11 'Vl~"J LLt'l:; tlfl')Jl1tl"t1\9)tlftJiJLl'i' 1Tiin111'1\lnci11,:;ij~\Jj.J'IJ.ln11ii1,1nfl 11iJfi\9)LLt'l:;n11 

rl'l-l'Vll L 'I-lb ~\lm1ni"t1r.J1 b ~t:il'lt:i\!n11,:;V11ri11')J,1 \!~-it:i'l-ILf'l-lt:i~L 'l-l,m11t'l 

2 . 13. 6 fl1l')Jf\\9)111Jr.JtJ\9)L '\-\L~\ll"t1r.Jlt'lltli~d (science concept) 'Vl')J lr.J ti\! 

ri11')Jf\191cl1ri'tl) (big Idea) =i\ILnM1nm1~'\-\\Pl'l-lln11 (imagination) ~~1'\-\n11n~'l-ln1t:i\I 
'!Jt:i\!LL\P\f;'l:;iJrint'l11it:i')Jt'l\Pl1\! ., ~L~ v1it:i\!niJ 1l'lti L 'Vl!'ln11cl ,:;i'.jfl11')J~')J~'IJ.tll'it:in'l-lt:ici1\IL,. 

" • I " " 

LLt'l:;m~~:; mJ\lt:it:in 11'1L U'\-1 3 "r'l1nfit:i fl11iif\\91111J r.Jt:i\91 l 'l-lm1~1LL 'l-lnLL ,mL ,\I fl 11').Jf\m 11J 

r.JtJ\911 '\-IL ~\J~')J~'IJ.TI bLf;'l:;f'11l')Jf\\911 1iJ r.JtJ\91 L '\-1.L ~\l"t1tl~~ 

2 . 13. 7 'lliJ1'\-\n11~iJLll1'\-\tlltJiJLll1'1-1 (inquiry process)'Vl')Jlr.Jtl\lfhnnii\Pl1\!"] 

~%191~'\-\')JlL ~t)* LLnDtl)'Vll Ltlfl:;'Vllfl1lilfLLt'l:; fl1l')JL i11, l'J(;'lt)\9),'IJ.tlfl')Jld"tl~l LUL ,fl ~Ln\91 
i.h:; 1vir'l-l1\911in 1'11v 'lliJ 1'\-\n11~1Jt111'\-\t11t:iiJt111'\-\,:;u1:;nt:iiJl'11 vtf ,,v~cl1f'itl)t:ici1\l,,rt:i r.J 4 

1b:;n11 fltJ n11cl111,m1,t11t:iiJ (exploration) n11u1::ri~;fi\91ff'l-I (invention) n11ff'l-I 

°Y'liJ a \l L 'Vl,J 61 (discovery) bbt'l:;n11tlnt:iiJ1ilLLt'l:;~\!tlltJ'k (teaching) ~\1-d'L ~t:il4't:i\!n11L ~iJ~'\-1 
rfn r.JJll"r'l l 'l-lnl1'Vllb 'Vl!Pj t-.J t'l n11~1Jbtlfl:;V1lfl 11').Jf LLt'l:;Ln~fl 1liJL i11, l 'k1511ilifl~'lJtJ\!a\I 
LL 1\91~tJ')J l ~bLfiL~n 

2 . 13. 8 'lliJ1'1-1nl1"t11\!l"t1r.Jlf'lltlfl'li(science process) LU'k'll1J1'\-\n11~cl1f'itl) 
'llt:i\!n11Mn~11'Y1mf111t11l'l1~~\lif 'k~n t~r.it:i1ffvim li,,1 \!~11 1,Jiiinn111~-i ~L U'IJ.')Jll'l1,1'1-1 

L ~m..h:;n'l-I -hqL1r.J'l-I ,:;t111')J11ti1J11~Li11V1ii1v 1 'l-ln11L1 r.J'kL'1flci1\!LL i-4'kfl'l-I LLl'l,:;L il'kn,nnii 

~%\91if 'l-l')J 1 1 ~iit\'n ~m:; ~\91'Vltj'k ;\I,:; ~1iJ11ti1'1J 1 oJL viiJ l:;t'4iJn1Jt'4111~'lltJ\!LLl'lt'l:;~flfl~ 
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(individuality) L~ ·rt:iUL ~tlrll'Vl~~Lil~LL ~1'Yll\11 ~n11Mn'1'l ti~flfl LLt'l:;ri1fl11mi1h1 ~ 
a\ILL 1~cl'tilJL~LiJ~vci1\l~ 'llln~n11~\lnci111h:;nm.J~1£.JiJ,;'vd1f'1tiJ 7 1h:;n11 fiti n11 

~\!Ln\il n11i.J1tlnn11 n11LLUt'lfl11lJV1lJ1£.J n11vm1n1cl n11u1:;dj~~·m n11u11JD~\l 

LU~r.J~LLDt'l\l Lrn:;n11~f1\ILITTlJ 
2 .13 . 9 fl1llJ'lfl1J~\11~1ifll'Yl£.Jlfll~lili (scientific appreciation) 'VllJlr.Jti\l 

fl 1llJ~n~rnnm.jflflt'l LL~~\ltJtJnlJlL ~tl~~if)J~tlfl1llJ ;j1:;L ij £.J1J LL 1J1J LL~~fl 1llJ 5j rimiJ1:; tvir-:i 

'llti \I 1ir11rw1f11~\il1 ~\! ~vn,1n, :;Ln ~m1lJmLLcl' 1 v\IL~"l i~~ DtlJtlJ 1n~~n1ti\l ~~~1lJ11ti if 1 v 
1-JLn~rffl~fl~ (attitude) LLt'l:;1~'i't£.JlJ (taste) ~~vn~1v ~\ln11ii~fl11lJ'1f11J~\l~\lnci11v\l 
,:;,f 1£.Jci\lL~1lJ~~1J~'l~1 iLtin m._JflflM n~fl 1llJ~~ 1, ~,:;i'in'r:tlf'i~fl f ltl cil\l~n ~\l bbt'l:; ih 115 
n111'11\l "1 L1.Jif1mLni1tlJ'Vl l tl~,:;L u~u1:; tvir-:i~tJ\il~btl\l bbt'l:;~\lfl)J 1-Jnf l\l'lJ11\ll'ltJ 11.Jvn 

2 .13 .10 rlfl~fl~'Yll\ll"r1£.Jlfll~\il1 (scientific attitude) 'VllJ1£.Jti\lf'l1llJ1~n 

vi1tit111lJlliL ~L ~\l,1£.J~~£.J~b~£.J1iti\lrl1Jf'l1llJ~~1, fl1 llJ'lfl1J ~\l fl1llJ~\lYW 1, fl1llJ 

f1~L .;;~1 WJ\iltJ L VllPJn11cl'lJti\ILLl'it'l:;'l..Jflflt'l~\IL iJ~~\l~,:;L1v~fl~ LLl'lL~m,,:;LwniJ1:;b~~vvn 
)J 1 L~tl ci1\li'~L ,~ n115jrf f1~fl~~~l'ltin 11fln'r:tl l'Yl rJ lfll~\ilib u~~\l~;lb iJ~~tl'lllJ 1~n11b1 rJ~ 
n11~tJ~ ~\IV\lLil~n11L ~)J~~ 1-JLtJrl\il'LjflflMn~fl 1llJ!llfl!JS'.i1, ;jf'l 1llJb ~tl~~ 1 ~\il~btl\l~,:; 
~1L-n~n11i'in'r:t1Lci 1L1 v~LLt'l:;1.J1:;nv1J1111n, l'l1\l "1 1-JL ,1tlJn11V1-J11~wn~1 v 

2 .13 .11 f'lllif'i1~1tith-nvlJ 1 ~1ifll'YlrJlfll~\il1 (spirit of science or 

scientific value) t1vn11~,11m ltl\lfl 11lJd1f'1tlJ'lltl\ll"r1!'.Jlfll~m"l ~t\'n'r:tm:;~;1Lil~ LLt'l:;;j 

f'lm1.J1:; tvir-:ilJ1mfom-Wv\l 1~ t~vu11fl,1nn11u\l f'11J LL~,:;~ti\lLn~,1nfl 11lJL i11,v ci1\lciti\l 

LL °r'i'llti\l LLl'it'l:;l.jflflt'l ;jf'lmt\'n'r:tm:;v ~'Vlt'l1viJ1:;m1~f111,:;~v\liJ~ n~\l LLt'l:;tJ1J1lJ~\l~tJ~b ~ti 1 i 
L~n 1~;jf'lm~n'r:tm:;ff ~11~ ~\lf'llli~n'r:tm:;L V1ci1UL iJ~~VtilJ11J~1Jti ti 1 ~'Vl~~nn11fin'r:t1 bbt'l:; 

ff \l,:;b iJ~n11if1£.J1i'll1J1~n11fin~n nlJ~\ln11~11\l~llil;jf111lJ 'VllJlmbt'l:;flmti1L ~4J,r~~1 v . 
2 .13 .12 1.J1iftlJl'Yll\ll'YlrJlfll~\il1 (the philosophy of science) 'Vld-JlrJti\l 

'lllJ 1~n11fin'r:t1~~ti\ln11,:;ti~flf 111lJ'l-?'r:!V,:;L1 v~jl~t:Jci 1\lL1 11 L 11f fl11iJ~1 \!I'll\! "1 ~ 
eD"ti~Lf ~ti~L ~1111iJir1~ f'l 114-J,1 \IL V1ci1iX~,:;~t:J\1~1~n11n~~n1ti \l t~vn11~cy~-:iLbt'l:;"r1 ~t'ltJ\l 
t~ rJ'lllJ 1~n11fi'L~11Jn 11 vv lJ11J~1Jtiti b ~11:;tiv 11R\l~o!ti~b f ~v ~L ~1111lJifl~ 'Vl1ti%n111~ 
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~~L i".J ~~" f1~1lJTrnri1fl 11lJ L i11, L'1L'1VYm1 v1lJ,::rtm,1f1"Hf11'11 w1 \!fi1.h::nt:i1Jf1~1fiqJ'"]iJt:i\! 
1511lJifl~ ~\!L~LLn mn1f'I (space) m~L 1tn (time) ~~Tl (matter) LL~::Ll11n~n11cl 
l'\1 \! "1 (natural phenomena) ~t:in'nn~~ 1 ~n11ri1fl'JllJL i11, 1 ~t:i\!fii.J1:;nm.J"!Jt:i\!1511tiifl~ 
~m1:;-w v1v1lJm1tnfi1J1v1 ~~n~m::i1t:i\!n1v111-w LL~::~m~111'W'Yll\!Lfl;jt11nn 11~n~m:; 
'Yll \!;-1111-w~ n ~ 1 v 

2.14 fllflll.Jllltl1J'YI 

2 .14 . 1 ,\!LL~\P1\!fl'JllJfi1P1L-:1~'Wft:it1~\!Ll1l'jc.J~'J1r\1~;jl'if'l~:;l ~1511tlifl~ilt:J\! 
i'Ylv1 f'l1~\Plit:i ci1\!L 1D1\!LL~::r\1~,::~1'tifli'~t:i~1~LLn~n(fo~1 ~1::~1Ji.J1::titir1n~1't~t:ici1\!L1 

2 .1 4 . 2 r\1~fi'111 n11~t:i~t'1vn11LoJ~L~t:il11~11::n1Jn11~t:i~t'1moJ~1~ 
L ~t) \!1J 1J 1~nl1'Yl l\!l'Y1Vlf'll~m1 ~t j \!L1v~Ll1::tit1Mn~1~~,:;;jc.J~LL\Plnl*l1\!n~l11t:iL,J LL~:;,:; 
U\!Lfl\P1c.J~~f:.l~L~Vt:i cil \!L 1Dl\! 

2 .14 . 3 Lijt:ifh11m1,'1nn11;'m:;11uiit:i\!iir1i'YIVl f'll~\Pli r\1~fi1P1111 ~ 

n11M~L ~t:ii.11 L ~1:;~u1h::tilJMn~1LL~::l!MlJMn~1\Plt:i~~~~~ L1 l f111,::L oJ~n11~t:i~l ~ 
\Plt:i ~L "1 ~lJ1nn11n~,"1 ~L "1\Plc.J~i.J1::nt:i11 

' 
2 .14 . 4 L11tit:i11 ' n11t:ifiu1vl~L;\!i'YIVlf'll~\Plf LU~L~t:i\!~1t1t.i1~ii1J1~ 

n 11L 1 v~n11~t:i~ ,\!t:iTI1JlV 11L 11,::~t:i\!ii "1~m nm'1t:ici1\!L 1Dl\! ,\! vrn'ht:i ci1\!Ll1::nt:iu 

2 .1 4 . s ,\! 1 ~L "11'J~m Ylt:it:ifiu1v11 ifiin11'Y11\!i'YIVlf'll~\Pli~~;it:ii11J 1~n11 
LbrlUtjJi.11 tlf1Vfll1 l i'UtjJtjJl 

2 .1 4 . 6 f111iiu1~n11au~1~t1t:iu~1~Lu~ifiin11~1 fit.it:ici1\!fl\!l'lt:in11L1v~ 
m1~t:i~ i'Y1Vlf'll~ri1~~ r\1~iif111lJfilf1L -:1~t:ici 1 \!L 1 

2 . 14 . 7 t11r\1~,::t1t:i~L~m~v 1 nrn~t:i\!f'1t:i~L ~i.Jl11t:ilJ t ~ l'imt r\1~f111,:; 
~t:i ~t:i ci-1 \! 11-Wf t:i lJ~\! vn 1'11 t:i ci1\!Ll1::nt:iu 

2 .1 4 . 8 ,\!tJTI1JlVil1J1~fll1'Yl l\! i'YlVlf'll~\PlilJll~Lill, 

2 .14 . 9 r\1~,:;iiifiin11~f1\! " ~nq1irw1f'l1t1\Plf 1~~t:i\!L1v~t1P1vifiin 11 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



2 . 14 .10 f11qt'ttJ'k,~°ri1l'l'kLU'k~1tici1~1~.;{m1v'kL'};'k11 

bb~~;jb ,l'l~~"r'l1tirf f'l'kf1~1 'kL ~~1"r1Vlf'llt'tmLl'1ti ci1~L 1Ul~ 
2 .14 .11 the spirit of science "r'll,11Vf11ll,llltlcil~L1 
2..14 .12 'Y11'kt1~11 tl1ir~l'Yll~ l"r1Vlf'llt't\Pl1LL\Plmh~11h1ntl1''n'fijlL 'kt'tl~l 

' 
1ir1~'k '1 vci1~11u1~ 
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I 
.d 

\JVIVI 3 

b 'i!tiV11t111:;~\Piti\ln11'il:'.b ~'\J.L~bbn Lb '\J. 1fl 11iit1riiiti\lb~mLIPit'1:;flwa:;i'jn11 
~m'\J.1n11tici1\lb 1 trim~·r-n :;tici1\lri\I n11b 'il1qJb~lJ t\Pl~\IL '\J.~l°fJ.11\l nlr.J t1~Dqjqjl ti11mi! 

~bt'1 :'.~\lflii bblT 11n11~m'\J. l L '\J.b ~ti\lb 'Vl~Td ,:;;j11J bblJlJ~flci'1r.Jfl~"n'\J. bbl'i'Y111 " fl11~b u-u 

~tl nl'l lJ fl fl t'1 '!ltl \I bL\Pit'1:'.lJ flflt'1 citi ~~:; L iJ 'Uti\lt1D1:'. n tllJ ~ ~:; ril L itLn fl fl 1 lmLl'l n \Pi1 ..:l n-u fl1~:'. . . . 
!'iti\l;jfl 11~tfl11m '!111 ~ L 'UL ~ti..:im11J~n~..:i LLt'1:'.tllJ1~ 1 \-foti rtflci'ti..:i nlJn 11~m-u1m1L'U~1btl..:l 
~Lt'1:'. 'ii :;\Piti ..:i 1 °tfbn rin11 ~ t1ii n t'1~n~ "1-inrn~' n ~rn:;iiti\111 r.J1ir1~b~n ~:;\Pi ti\! i'lm~nti 1J1ii1'"11 r.J m ~:; . 
!flti\lb iT1L'il11 n11Ll'l1r.J~ m1t1t:i 'l-i n11L'4f l..:JL'4tll"!-im1ci 'Vl1t:ilJ11 !'..lln lf'l'llt:i\l'lllJ 1-un 11b1r.J-uj 

n1111,m~'l-i ~:;\Piti\lb u-u~"~fl1L~bl'l1 !'..1~1 fb u"!-itici1 ..:i~ r1"U'i1:;\Pit:i\lt:i 1f!'r.J1J1 :;nt:ilJl'\1..:i 'l b it-u 

~ ~ti\! !11~1 b 'Y1fl~fl115n11 LLt'1:;Yn1~n11~iit:i..:ib~n~b D~!'..1"1-iL L Dt'1\l~n 1'"11 r.J 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



1.~ticici1"HLri1ln~11.-d'm.nt'411~iiti.J1Jri~ 3 1.1.cl'1 ,~t'41lJ11ri 
1 . ~I.I. ,\lL~111.~rnL~~~fl"Hl.Llf 11,~;j1tJ1.L1J1J l "Hf111~~"Hl l "HY11.J11-:in1v t'4~ 

DtJJtJJl ti11l-lcl1.1.~~~-:1fllJ Yiflcl'1 vfl~-:in"Hrwnl-1 1.1.~ ri 11fl 11lJ1. iJ"Htr, 1.~nir"Hcitil-1,~;j t:-l~~ ~ ri 
1.Lt:-lf1l.Lflmh-:in"HtitJnLtl 

2. tlTI 1Jl£.JL~11 l.~f1l.L~~~fl"HcitJlJS'jfl1ll-lf fl1ll-lt'4ll-111t1 LL~~fl1ll-lt'4"Hl~l"H 
11v1'lf1~fin 'l!fl ti.fin ~1.Jn"H 1.1.1P1L "Hn 111.1 rmf ri1.J n 11fin ~11 ri v1f'llt'41Pi'i~"H ,~\Plti-:11. iJ"Hii1J 1 "H 
I ' ' ' 
n11Yi\P\m-nti -:rn ~fl~tiri1.1~1 .triv·r'w1v1iJfin~1fi"Hr.1'1 11.m1~~ 1~vl"Hctl1.1.1J1J\P\1-:1 'l L~ti 
l'lti-:in111 rfw11'lf"HLr11. ih 1~L"H1JY11J1riiiti.J1ir11riv1 mt'41Pi'i1.1.~~n11ri 1-:11 "Hiiti-:ii\n1ri v1f'l1t'41Pi'i 

b ~ti~-.:a~b\P11. iJ1 l-.:a l W11lill. f "H~1Jiltl\l!i11ilifl~ 
3 . 1J11v1vti-:ifl11iJL ,1tJJ-:itin-:i1iJ L "HiJ1J 1"Hn11t1ri n11,,.,11. ·MJt:-l~iJti\lL~n 1~ 

4. ~\l~ti"H ti1J1iJ l.L~~tl~n~\lLV.L~ ti\lfltJV.L"J)'U~l\l 'l 1~ 
s . 1J tin iv.fl tiv. ii ti -:in 11L~1tJJ L~1J lfl ri1-:i r1 l"H~~DtlJtJJ lilti -:ii. ~n 1 w€v. tl1~ri l-1 

i'in'l!fl LL~~,j'!itJiJMn~11r1 

6 . ci1f11Jr.11iJ~1fiqJ 1v.n11i.J~D'~n1nti -:i1.~n1~ 

7 . til51J1vti-:iri 11~ ~lfltlJl.L~~f11 liJ ~lb ilv.iiti\llll~l n11t'4f l\ll.b "H 1fl 1ll-lf1ri 

n11~f1-:i1.~1iJY1t]~m1iJ\P\tim11.1rrnn11~ti"H1'lf11riv1f'l1~m1~ 

...... ·:·:·:·:·:·:·;·;·:·:·:· 
·~~~ ·····················-............ I' • ... . ••••••••••••••••••••••• .. ····················-·.--~~-........... • • • • • • • • • • • • ... • •••••••••••••••••••••• . . :-.·-. . . . ..... . 

•••••••••• ••••••••••• • • • • • • ••••• . .. 

8 . n1w1-irii.J1~1.~ v. ~~1flqJiiti-:im1M"H 1ir11riv1m~m1v.~v.tl1~riiJfin1!111r1 

CJ a a l:l ~ 

" 
97 

' 
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...; 
1.J'M'M 3 

... « . 
LL U'lfl'l'lJJf1tl!IB\1Ltm 

(the pupil's thinking) 

.... d 
3.1 fl11lJfl'1'\ltl~Lflfl (children thinking) 

" ~ ~ t.; ~ Q :: IC:V d a 
bl'lm~m·rnb~l'll"i.ib 1t.JUf!-mlin !'.J 7 ~11J m~'Y1Yr1:;11'!f1Jt)Jt)Jfln11f'ln1;1YfYlTI 

ffn11'!f 2 521 L~filVIU\PlL 1 -.Yun1:;.,i'\lb1!'.JWJ1Jn11flin-1'1111flU\ltl1Jbb~:;f1in1;1\PltiL1hwv1J 1 u 
1:;~rnJTit.J~ flin1;1~u citi~~:;~ bb u 1fl11~fill'lbbfln\Pl1\lnu i\l 1umJb~n~~til!'.JLcib~!'.Jnmb\Pl~11iJ . ' . 
vi~\lLilb viijti"Un"U bb~:;~\l1:;~1JmtJv\1\ln"U~1n bb "U 1fl11~fill'ln citi~~:;m:;~\Pln1:;-.Y1!'.Jn"Utitin 

' 
1i.J~1n1f "U fl 11~ bbfln\Pl1\ln"U 1Ubbu1fl11~fi l'l~ti\l b~n citi~ ~:;b iJ"Ub ~ti\l~lf'lt!J~fl1 q ~ti"U-.Y:; \Pl ti\l 

flin1;1brn:;Y1t.J1tJ 1~ri1f'l11~b ii11 ~ fl~til'l~w;i:;\Plti\JV11ii1n11\Pl1\l 61 ~~ l~lti1J1~~\l~'U 1 oJb~n 
L~bn\Plfl11~f f'l 11m ii1l--Ybb~:;~f'l11~~'\i 1~~~:;f1in1;1bci1b1tJu1 oJ1J11~b i11vi~1tJYi'L~n1V1u\Pl 11 

b ~ti1 oJqci1u1~~EJ\lb ~Ubb u1f'l11~fil'l~ti\lb~n 1 u1tJ\Pl1\lnu ~\l~titJn1!1tici 1\ll oJ 

flin1;1L 1~\l\Plt:J1i.J-d' 

3.1.1 L~U1ti'Ud'~f 
b~n 1u1tJ 4- 7 ~11Jf'l'U vii'.t\ltitin 11.l~\lbci"U 1 u~u1mb~:;~ti\lb ~'U~b~n1! 1vii'.t\l 

b~ti m.hu1i.J ~ 1!'.Jfl11~~n~"U~\JV111,f~1~~1! 1~umtJ b~tlf'l1'Yl111J~\l~ti\lb'1ti1Jtil~ 11 

fl1 b1Jti,J1&f! 1mtJ l 'lfL VI~ 
" : bi.Jci1fl1'1J ~~1,J1~,Jl~fl1 bl'ln 

fl1 : t11tici1\l~Ub1Jti,J1~l'lfLV1~ 
" : l'lffl11J bl'ln 

1'11 : ~bUU~fl11'lfvi1ti1,J 
" : l'lff'l11J bl'ln 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



. 
3.1.2 Lfltl1ft'Uftl'i~lLL'UflLL;JflLL;J.:J 

1~~~L1t.J~th::mJ11rl 1 SjL~mh::inm 25 fl~ Sjti 1~1::V111 .:1 7-8 iiTu 

LLt'1::fl11~i\b~tin .. hr;1~1~ 7 ~tin iJ~timr::1n 2 ~tin LLt'1::~tin~11L1ti.:i s ~tin LLt'1::L~ti 
~ti1Jt114JL ~n fl~ V1-d.:1 ~mn11~nt114Ju11n~ ~.:i-d' 

d ,:iii d I .., 

L~n : 4J~tin~11L1ti.:14J1nn11m1J 

fl1 : ~11L1ti.:!LU~~tinllJ''V11til~ 
L~n : LU~fl11J 

m : ir::1J1LiJ~~tinblJ'V11ti1~ • 

L~n s ~tinfl11J 

f'l1 iJir::1J1t:1~L°r111~ 

m a a 1 

Lfln : 4Jm1L1t:1.:14J1nn11 

f'l1 : Lt:llt'1::~:: f'l(~ ::~fl 1 -JL iit:1YI.:i 11 m1L1ti.:ib u~fltin 1,rti ci1.:1V1-d.:1 

L iitJ 11 L if'Vl1ti b6J 

L~n : 1iff'l11J 

fl( : ir::1J1nL il~mm 1lJ'ti ci1.:1V1-d.:1 ~1.:i'Vl1 ti bil 

. 
" Lfln 

fi.:iii'~~.:1~11L1ti.:1LLt'1::'!f::1J1~ l.:inL iJ~flt:Jn 1lJ'L 'Vl~tmn~ L 'V'111:: 

'4:: if ~L ~tlf'l(t1 1~11~ fltJnfl 1 1L1 CJ .:i~lnn11V11 tJi1fltJn1,r 

~1nn 11 biitJ~::~tJ.:l\PltJ1Jf'l(n 11i1fltJn1lJ'~ 1nn 11 1ih-~1-tJ16J 
( ~::LL~ fl.:itnn11~~Lri~ ~t:1.:i'Vl..t'1m~-wtJ1m1 ~ .:i ~t.J LLt'l :: . 
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..,j .., 
3.1.3 LfHJ1fl'lHJ~~illJ 

L~n 'l-ui-u1h:::m.JUt'lltJLLt'l:::~lir.JiJMffrlllJltl'U~'U'Vl1tiL~n~Sj1tJmtJ~\ILLIPl 1oii11.J 
' 

~-u1u m,,::;;j Lm 1'111~fi~L~ti1nu1'11'11'Yltilf'll~m1 -u~n~n~ru:::'Vl'tt\I ti1,,:::L iJ-uL ~11:::L~·n 
L V1ci1~-u;j~-ui1-u'111iif~timn-u'tu 'Vl1tim,,~L iJ-uL ~11:::L~nv.J1,.J;j'1111ii~1ii11ti 'l-un11 'l ~ 
fi1~ ~L ~titifi1.11 titi\la\1~1\1 61 ~1J1-u't~u1:::~1.1~11~11L 'Yi1~fie'Vl1ti ~1 'Vl~fi1~fi~n1~ l').J ,.:::fin~1 
1~--nnn1111 tJ\ll'Uiltl\IL~n 'l i.ii-u~15tJ~Mn ~llJltl'U~'U~L~ tJ 1nu ti:::IPJ tlil \P)\l~tl L u'ii 

. . . . . ti:::IJltiiJ LD'U~tl~ti\l~m:::Lti~~;je1.J11.Jnt'lii - ti11 LLt'l:::Sjfi1"D'ti ~i1.J 'l-u 

L~fl, ~\P)-;i tJliJ1 ~~'U ,-:::t'jm D'UL Y'JLLt'l:::1:::L ti ~\P)\l~il 
. . . . . ti:::1J1m.J L iJ-ua_,~;jnn~L~nii1n ~\l'YJn~\l'YJnB ci1.J 'l-utt'ln'ii--u:::-viti.JSj 

ti::: \Pl mn 1 il°tl ~~ 1 tJ LLt'l:::t11ti:::\Pl m.J LLIJlnLLtJntitinii1~-u,:::1::: L ti~ 
' 

. . . . . ti:::1J1tiiiLll-u~11fi;jii-u1~L~nn:::~~1~ t11Sjti:::1P1tiiJ'Vlt'lltJ 61 ti:::\Pltimn 

n iin-unci~iiti.Jti:::1J1tii1 ~-ufiti tii Lt'lnt'l . . 
3.1.4 L~f.11fl'lJUijfljfJ1LflD 

'l-un11timjtlJV111:::V111\lfieLLt'l:::L~n~m1ti-u~Tirmi'in~13-4 tm L~tJ1n1.1n11 
'Yl~t'lfl\IU~n1tJ1Lfi;j t~tJ 'l ,f[t'l'Vl:::LL~n~L ~tJil 2- 3 ~'ULcit'l\ll tl'l-u~11t'l:::t'lltlilfl\lm~n1ii:::ti'-u 
ticil\IL ~fl,1\1 LLt'l:::~1.1-J1Sjn1"11l~ tmLtJ'ULn~~'U ci1-Ut'l'l1t'l:::t'lltJ~L n~~'U L 'UDf1Lnti1~-ul~LLn 
LL~n~L ~tJW~t'lL °fJIJl 

fie : ;jtJ:::L1tl~L'UDfiLnti1Ul\I 
L~n : ;j,flLLt'l:::LLiln~L~tJiJimY'JIJl 
fie : tJnLLt'i'~ LLt'l:::fi\ll,.] ;j LLiln~L ~tli!L 'Vl~flfl ~Lt'W'U::: L l)fl f)\I L ~ 'ULLt'i 1 

'l ifl 'Viii 11n1"D"1~ tmLtJ-uLn~~-unt'lti u1 tl'l-umn-m'Vlii ~ 'lf11f1~ 
u1\ll 'Vli111,:::V'.J;jti:::l 1L 'Vl~titi~L -UDfirnti1~m ,\'-um~n1~:::ti'-u 
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[1lQ11lt>JLUQltt.tmi.t>JiUt~r:i~i::~r:iU.Ltt-~i::u~ 1'1.,.lRltt.~i ::mLi::mi l;;)l3~!d tb,\L, 

L!-Y1'1.~Ll~U~Lt-~tt.L#r:ll~V\. L, tt.~iLrJU.~~~Ut\rnlttt.LC't\lt-:l~ m,~U~rJUtVl.LJJ.i~Un.fb tt1.QA'JtLU 

Lµ11tLrtLt>lfb ttt.Qt>J,.~tL#Q~VI. irJl'..,\LtLUtt.~m~ i::~ii Ltt.™~~~Lµ~u~irn1tr:i1 n.1Irn~Li~Q.fll::~rn 

rtt>J:!LrtVI. ,~LP Q[1l1'1.tJ. iL~u~irnittt.r:l~,L~iLRU~tLU,.Vi. trJl'..,\L~LU.~LVl.:!HLU~'Q~Q~ iL!-~t\,~Li;l,IJ~ 

rtlr:llr:l M.LrJU.~W~Ut\~rn~ itt.r,pµqm ,~~r;vrs t QM.~~tl.f ,.Vi. t Q~ iLr:i ~\J[1~LQ~~t>iiirtLr:llr:lM.LpJ.~,, 

rJLn.~Qtl.f~~~tt. t Q~ irei::rt.1'1.t\L~V\. iLit iL~ 1'1.Q~VI, ,~\!),, rn~ul1~Lp Q~itL#~QII.rtll1U~ Q,itr1.QW:!~ I I I It 

~LQ1'1.L#~Ln.u~i 1'1.V\. ,~L#QII.Qtt.t>Ji::~rtlr:llrJM.::~iirtLl1UJ!. ::rt.U.L~UrtLUm n.e..11s 1-[71 tbU1~LQ ,, ,, ..,. .... ~ ~ .... IC" t1 

~~:!LM.nir:i~1 r:l,\;-~Ln.u~i~;:~,, LRU~~~Lµtt.lRl~~~tt. t rJLn.~QQ~ iu;l,Lllll> t tLUQ~U·dUJ:b~:!ULQ 

r:l,\;-~Ln.u~i 1'1.Qt>JLrtqttLi~~~tt. t ~ t L,.lt 1/'tll'.,L#Lµ::rt.rt.LQrtitt.L#C·Ll1U~, 1'1.~t\,Q~l.1, i:ei~~rtu .. ~ 

~rtQptt.1I~L\!)UWii~r:l,\;-1'1. t U~iL~l1M.:!rt.Lt i ri,. t tt.t>ib Q\!)Qtt.t>JiLrtlt\>~~Lp Qc JtlULrt. 

U~Q~Vl.itt.Q:!rtLµ~tu~L~~~t>Jii l'..~ii.\Lt : tLi 

U~tt.j~yitt.,tt 11£.L#~itt.~ : U~i 

1-1.j~yil!.LUrnt-A-~~rtQ}M. ~~~r:i~it;L~l1M. 

:!rt. 1'1.~ Z }QUiL#(J1-1.1J1l~~rt~irtrJ~i1j.Urtii;:1.1,~llt\>:!~ii ~~l : tLi ,. 
rtl.1. wi::ri..[1i~~rtr:l~ i1j.Urtiirt~i~Q~Lt i : U~1 

~L,.111'1.~ 1/'tll'., L#UQQ~Q~:!rt.Wt rtl 

Q~l.1,~L~~ QQ~l.1, itt.Q:!rtLµ~tu~L~J::u~t i~LpQ11Qt>J~U.::rt.u., 

r:i r, ~tt.j~ \J itt.r:iit~1iai~rewe..1rn 

11k~/'tl.1, ~ ttt.Q:!rtLµ~w11~Lr:l~U~[1LµrtitR1t-A-m~rtr:l~ i1j.Urtii1~m 

t i~LpQtt.~ itt.~ i~~Wt Q~ll. 

Wt-A-m~rtr:i~i1j.Urtii~L_µ::tt.~itt.~i::rt.qv .. Q~, ..... L~~~tl.f 

r:ir,~uQtt.1t~uiwtt.r:iiw1iai : .... ,, r ..,. IA. 

tL# 

u~i .. 
u~i .. 

tLi 

u~i 
.. 

11kL#l'tl.1. 1}t Utiitt.QW1'1.Q~l.1, i 

~~1Lr:l~U~fb~i:·Q~~ri..tt.,tt U~~QQ~l.1.itt.Q:!rtLµ~tU~~QL,ll : tl.f 

11W~rt::tU~Ll11't:!ULQ : u~i ,,_ l'1) .... "" ,, 
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3.2 11ui~lft1JL~num1'uu (the subject and the pupil) 

cf ci1ufil-:1,::~m i11,a-:1u'Y1Ul'Yl,,ti\l1'Ylt11f'!1~"i)J1LL~ 111 1,11'Ylt11f'!1L'{~i 

,:tu 'VI iJ 1titi\lbLu1'Yll\l ,,tl\l n l'ltifiu 1 [J LLt'l:: ~ntl4ulL~[J1nu LL~ll)Jfll\151 ,, tl\l fi11)J ,1;;'fiti ~1tlU51 
;] 1L.,1 LLt'I:: ~nn u 'YIU l'Yl ~-:1nci11 )Jl citi)J L iJu 'fi1h:: ;'n '?11Ufil11).J ~ tll !'.Jl)J ,,tl\l )J ~ '?J !'.J,l;; 'fi,:: 

n1::vi14f1n~-:1 4f1m1ci1-:1L ~ti L 'Vl,'1)Jl~\lfil1l)Jf'fi,:: 'l "ll'tifiu1mLt-i::,-i1'111)JL i1 'l, 'l Ufi11)J,1;i LL'1 

btJl 1,u'fin1~-:1ti ~1. u 1tJfin"?J1Lci1L1 tJu5jttin1L'{,::L'1t-i-:1;jtin1::,-i1,1 -:151 't'1~ti!'.J)J1n vi1tim,,:: 

nci11i.~11 w11,uff-:1i.iJ't~u~llii1111n,L vici1~ULt'l!'.J LL,\'Y111Lui1,iu~11,::~u 11ijfil1l)Jf 

~l\l 61 ~\l ~u11n~tl ~ LL~1LLt'l::n1«-:1;ln'?JlflUfil1'lL ~)JL;i)JtJ~tl ci1lLiJV1~'1ff \l LLt'l:: L iJu1111n, 

~lt1'tlj,,tl \lfil1~'::l'iti\lt11 !'.J'Yltl'1LLt'l::V111nn111'11-:1 51 L ~tltlU'l)J~\jL'{tJUL~m 'V!cil~Utl~~t'ltlflL 1t'll 

fl1':: !'iti-J1::~n ti ~LL'{)JtJ 11n11t11!'.J'Yltl'1fil 1 l).Jf~u;tl il'L iJu1111n,LLl'iL ~ tJ-:1u1-:1ci1uL 'Yh~u LLl'i,:: 

l'iti\ltltl 11Luu1111n'~'::l'iti-:1'11L ~u'tutici1-J;j ",,u 1un11· (process) L ~ti;ln'?J1 'l ~Yfu\J\ti 
L 'VlrJf1 l'lm ~LU~ !'.J~L u 1'1tiLiJ!'itJ\l)Jl'11U\ltl\lL ~tl\lnl111U11)JL~~l::L Yl!'.J\l LL'1fil 11).Jf LL,\L ~ rJ\l 

tJci1-JL~!'.J1 ~nn11fin"?J1 qu1vi11 ~t'lti'1,Ufill1'Yl!'.llf'l1~~i,::~ti-:1ati11,,u1un11~tJu 

1'YltJlf'llt'4~·'h::!'itJ\lt'4tl'1bL 'Y11n1nn11?1n'?JlflUfil1'1 1Lfil11::"1 1;'!'.J ~t'ltl'1,U'VllLL U1'Yll\l 

Ut<Jn~\lLtJ11,u 'l ~ij~1~;~ 'l ,L ilu~11'Yl!'.Jlf'llL'{~i (young scientist) utin,1n~uw11,u,:: 
!'itJ\lfLLt'l::L i1 'l ,a-:1im +;,,1-:1 'Yltl'?J~ film.u-iu LLt-i::1nn11fi" ~-:1a-:1~nci11)J1~-:1vi)J"i!':: 
vi t'ltJ)J'l ~ iJn u ~UL iJu 11tJ1,1 (subject) ~,:: l'i ti\l An'?J1Lci1L1ti~n~'1ti 'Lu 

'l u,,u 1~n11L1!'.J~n11L'{ti~1'Yl!'.Jlf'llL'{fli~~ ~tin,1n11t11,1 (subject) ~,:: 
!'itJ-J°ltliJlt'4tlULL~1 L'llrJ\l,::~tJ\lYi,11tl4ltl\l~1qL1!'.JUV11tJL!'.Jl1,~'fi,::LiJu~m1!'.JU ~ LLt'l:: 

~n;lm~ntin~1 !'.J L!'.Jl1,UL vici1~~citJ)J5jLL U1'Yll\ln11fi'1L~~l::fl~ L 11,::L ~)J~UV11tl,,!'.Jl!'.JLL ~1 
fil 11).Jflfl,,tl\l L~mL'1t'l::fil~L'1ticil\lL 1 L ~tJ'fi,::1ufl ua-:1 'l viiJ51 'fiLn'1~Utici1-:1LiJV1 ~tiff\l L 11,:: 

'Yl'llUL~tl ci1-:1L 1-:ilfiltl~L "JU,,tl\lL;)nLLflt'l::fil~Lnti~~tlcil\lL 1 LLt'l::,::Sj~rn'1tin11L i1 L, L uft-:1'fiL ,,1 

L~L1!'.JufLL~1)J1n~tim ~!'.J\lL'1 L11,::'l "!l'filtiUL"Juti::L 1u1-:1fl;::Lil~fil~ti-:1n1::,Y~ L 1 \IL fl L ~n11 
~l\JUlfiltJUL 'n'u'Yl1-:11'YltJ1f'l1~~ifl'Yl1-:1 h-:1L1!'.J~ vi7ti'1lqL'{ti~fiti-:1n11,:: 'l ~u-:1Ln'1~~'l ~~1L~n 
ti ci1 \l ij if u~ ti~ n11'fi,:: ~tiui1~vi1L vici1'1\fi~~ ,::fiti-:1 ti1;f t1~t-in11;''11::uun11L 1 t1~n11 L'{tJ ~ 
~;j n1111-:1 LL~UL iluti ci1-:1 ;i LLt'l:: L iJ~ ~tl'VI 1~11:: Li1'1~,,tl\lU'YlL1t1~ u'Ylii 'fi,::fiti-:1Li111,fl'l 1, 
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3. 3 fll'iL\ljty.:Jtlfl.:JllJ'\Jtl.:Jflll l lf L'Yl~Hl't'\Jtl.:JL~fl 
(the growth of children's reasoning power) 

L~ti~ci1~L~'W,11m 111!'.J~:-:L~!'.J~ 1~~1tici1-:iL~!'.J1rllJbb~1f'11lilfi~'lltl-:lb~ fl 1 ~ l!'.J • 
\P\1-:i 61 n~ ~-:iri~~~lillL~~ti1w!iti 3 .1 ~~n1titi11LiJ~~11:-:~1fftlj~f'11q~tl~,:-:l'iti-:iYW l!'.Jlil 
fin~1f1~f'11'1LL~:-:ri1f'111~L ii11, 1 'Vl11~q~ qci1~ti1,,:-:Ln~f'111~fan 11ti1ntln1v1'llv -:iL~n~ 
Lb~~-:lt)f.)fl~ l~~,:-;ii&'n~m:-: 1 ~ril~V-:l\4-:l~~~L r\~ flllilVlJ'lJV-:lL~flbL~~-:i 1 ~b ~~ 11L 'l'lL 'Vlcil~~ 
'L~L ii11~1 ~a-:i~f'11~ti-:in11 LL~:-:L~m V1ci1~~'L~1~fi~vci1-:i ~1 Viaj(f'11) ~fi~ 11L iJ~L~m~tJnl'iv-:i 

b 11\'iv-:i !'.JV6J11J 11L~fl61 ff-:i'L~iin11~1\J~fll1~~6-li.J1rnLL lJlJ 1 ~L ~V-:l'lJV-:lf'1V~b "lltl 
vci1-:i~~l 'Vlajf'11~fi~ LL,j 1lf'11,:-:'YWl!'.Jl~VlJ1~~-:l~V~bL~1fl!i116J bL\PJ~lfl~ 1V ci1-:iYi~l6JlLL~\P'l-:l 
n~'Vl1V,lfl~~'lJV-:lf111f1'~f'1ll1~!'.J~m:-;ri1n~ticil-:lflll-:l'lJ11-:ln~ Y-W~:-:~1tJtJ1:-:L~~~lfltlJ 61 

'L~11 

3 . 3 .1 f'111~~1ii11ri 1 ~m1V11rn11 ~~v ci1-:itml'iv-:i Lrn:-: L\P'lm".lvn:-:v ci1-:i~-:i ' . 
n11~fl-:lL'Vll'J~~1~L~-:l~l~1)116J'lJV-:lb~fl 61 ~~,:-:L,1tlJ-:lVfl-:ll6JVci1-:ii1 61 Lrn:-:~-:in11ii~L~ fl 
,:-;L~~l~l1tl'VllL 'Vllil~~ L\P'll wrf~ YiYi'~ 1~~iin11-w-n,-w,11m 11 ~b~V-:i~r'h~-:ifin~1f1~f'111 

' 
3. 3. 2 Ut!JV111~fl11~Lil~ "rnri'm..jflfl~ · citiiiLil~n11v1nv~;j1if,,rvv~L~n 

~:-:iifl1l~Liil 1, 1 ~ctlLLlJlJfll~-:lL vw~11 "f111LV11,L11"ltfl~L,L 'Ill" ~-:ii.b~:-:m-:inu1111~n~f-:i 
~11 "put oneself in another's shoes" 'Vl1m11m,,:-;nci111\P'lr.J'Yi161 'Ltl L~11 fon'Y111rl'lJV-:l 

L~ncivmL!iln\P\1-:i'ttl,1nf'111iifi\P'lL '};~'llv-:i~1 'Vlaj 

3. 3. 3 u1-:irii1tlJV11~u-:iLn\P'l~~~"Hti1,,:-:LiJ"H~~IPlmiiv-:iii1,1n1v • 

tl1:-:~un11rn 'llti-:lf'11q~v"H~ii~~11r;i111vt 1 "HL :n--:ifl11~fi\P'lLL~:-:n11V11L V1~~~~1nn 11L~n~fl"H 
ri1&'-:ivu1~~-:i~m~LL~:-:,Jn ,:-;~1~~n11fin~1f1~fl11~v1n\Plvn 11ri1fl 11~ L 'li11,'llv-:i L~n u 1-:iri 

a-:iL V1cil~"Hm,,:-;ri11~L~niifl1lil1~f111L iJ"Ha-:i~iifl116JL 'Vl~m ~tinL~ ii ~~f111'Yl~~tl-:l'Vl~l!'.J 
tici1-:i~vtv,:-:fl '\-fL '};"HL~~-:lL if~ -

L11,:-:v~u1v 1 '\-fL~m ii11,"L~vci1-:i"L111 L~mf.l1~1~iitl1~1~1L r\1n"HL 'Yl 1ciMLtl 
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1 'U1l l '!f"U:;~;jclH1.:1 LL(J]n\Jl1.:1n"U U11Jl(J]1~tl.:ltf 1 L 'U1ll'!f'U::L Vlcil~"UcimJL 'Y\1n'U L ~11::a.:1~Lrin 
irn.:i L ~"U ~"Uif ~nut1111~~L iJ"U,1-:i LL~::,Jn,::L iJ"Uu11n LJn11cl ~L~n,::u1:: t1u tJ ~Lt1)Jtl 

5htn;(J]1'Yl!'.Jl'Yll.:lnl1;tm,1Vl~l!'.J°r1l"UL'1'Yhn11·Mmtl.:IL ~tl~,~LL~~.:i'l ,.;L ~'U l l 

;j1i.J LL u u i"Uvf "U,l"UL ~ v 1nun11L ,1qJ.:itJn.:i l)J'Yl1.:1t1~tf qiqi1~t1tl~flcl'tl .:inu 1 v~ tJ.:i LrinCiJ"Uci1"U 

1 'Vltl) *h"U,::L~~ni:;11 "U11v~::L~vfl'l "U~1itJ!JltJLu 
3 . 3 . 4 ,1nn11fini:;1ti"Ufl1'1~u11 t11L'Vl~~'Yh1i~u1"Un11L,1qi.:itJn.:i1)J 

'Yl1.:i l'i1 "Ut1~tfqiqi1iitJ\ILrinci1i1~"U tJ1,,::Lnfl,1nn111i111i:;1iitJ.:1Lrinn'tl'i Lrinu1.:1fl"ULLt1~ .:1 
fl 1l)Jt1l )J l 1tl 'l iL ~"Utftvn11'YltJ.:1;1~L~!'.J1nlJfltl'UL 'lfU Vl~tlnLJLnlli"ri'Yll.:!1'Yl!'.Jlf'llt1(J]fll'iLiJ 'U . 

tlci1 .:i ~ LL!Jl'Yl11L,J;jfl1l)JL i1L,tl::L1LL'W 'l 'Ufltl'UL 'lfUL Vlcil~'U LL~::~.:i°'L,J;jfl1l)Jt1l)Jl1tl~,:; i.b 
flfl"UL 'lfu~'Ylfl.:iLl'i~"ULU1 in iLnftu1:: tviri.t~nl'i1v L if"U 1-u 1ir11'Ylv1 mt1i;i1~ 111'i1 m~fl .:i 
hydrostatics ~.:ILUflt1tl'UL-U1::~1.JlJtm)Jfini:;1 Lrinm,,::'Ylfl.:i;1Ll'itJci1.:1flcitl.:1 LLflci111 " 

LL 1.:1~ ~.:l iltl .:i ii tl.:I L 'VI~ 1 ~n1:;'Yi1\i\tl L 'Yll1~~tl !'.Jtl ~L 'Uiltl .:IL 'VI~ 1 ~'U ,:;L 'Y1 1nu J l 'Vl 'itn iltl .:I iltl .:IL 'VI~ 1 

~tJm 'Yll1~mL 'Yl-u~ " LL~:: 1 wn1-utJ.:in~1Jn-u L1llJffOJ :: ~u 11 L rin 1J1.:1111 -u;jfl1 1~L ,111 --rn ci1.J~n~\l 
l 'UL~ fl.:! ~fl1rl l~\lt1tl-U LLl'l'Yl 11 i.,J t1l)J 11tl ,:;ti 1 !'.J'Yltlfltltl n )Jl l "U~ni:;ru:; 1J tl \l ti' tl ur1 l ~tJ n r4' tl \l Ll'i 

if tlj 'VI l L 'Vl cil'd;.:i L iJ 'UL ~tl.:l~~l f'1qJtl ci1\l~.:I ~fl,,::r4'tl\l fln'~l tl'Ufl 11L ~tl ~~:; 'Yl111J tl Vl\l i.L ~ i~ l l 
Lrin~L ,1qJL~lJ ti;i~-U)Jl(J]l)J 1v 1-u1::u::\i\1.:i "1 ,:;;j~flf11l)J~l)Jl1t11-un11'Yi 1 fl 11l-JL i 11 ~l-J 1n 
i.fom ~!'.J.:I 1fl ~.:!UL ~tlr4'tl.:1n11~,::'Yl1l1Jll;jLL 'U 1'Yll\IL~tln~L 'Vl)Jl::~l-JU1::n111~u1.:1~fl 11i.t1 

)Jl 1i'LL~ :;1-uiiru::L~!'.J1n"UnL ~tl~,::'Yl111Jll;jL Vl(J]ifflifl.:i tlU~Dfltl::L 1~fl 11~:;,.i 1'3JlU1lJU1 \I . . . 
LLn'Lii1 ~Lnftu1:: Tviri.tinn~~fl • 

;j"UnnT~fini:;1'Yl1.:in11fin i:;11'Yl r.i1m~(P]1 L iJ-u ~1-u 1-u'3J ln~;j fl 11'3J L ~"Ut1tl ftflcl'tl \I 

n-u 11 "'l-un11t1tJ-u~-u,::~tJ.:1~1L \i-um1 'l it1flftflcl'fl\lnun11L ,1qi.:itJrn 1 '3J'Yl1 \l l'i1 "Ut1~tf qJqi1 

iitJ.:iLrin 1"ULL!Jl~:;1v tftvn111iftL-d°tJV11t111:; 1,.;~~,mmm~-un1Jm::t11-u11111'3J~fliJtl\ILrinl'i1 r.i " 
~ 'l ~ d • !'I .... ..'f .., a d' ~ 

(Watson, 1974 : 33) L ~1l::u::'U'UL 'UlJl.:lfl1.:l,.:l,lL u'U,:;(P]tJ\lutl'Uiltl~~'Vl1tlL 'Utl'Vllt111::'Yl 

~l f'1qJ "] 'l ,.;LLnL~nu1.:1L ~tl 1 iL VllJ::t1lJnlJ 1mL~::fl1llJL ,1qJ\ltln\ll)J'Yll.:!l'i1-u~~UqJqJliltl.:!~1 
LrinLtl.:i L "Un1tilL if"UUtJ1,-r.;'Yi11 ief ci1-uu1.:i'Y11-u;jf'l11)JL ~"Uif~LLEi.:i t~r.i~fl11Lrin L "U 1vLv11~"U 
Lt1~ tl'U;jlJ'Ut1)J tl \I~ l l.:IL iJ ci1 fl1ef L1tl 'U ,:;'Yi1vii.t l~'rj'3J L 'YlL -d°tJVI 1~11:;~\I i. U1 ,.;L~)J t~ r.ii.,J;j n 11~ n 
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tJll1lJL iL~nf;'nti~ f;'mi1 LLl.'l::f;'nvi11fin 11LLrlUtlJVl11'11!:lii'1'lltl~L~mt'W 1fin11Lif~-dtiv 
11~~L iJ~a~;1L iJ~v ~cl1vi1rn~m~n "l ~~-dL ~m-J~'l ~n11u~~~ iL~n 11'11u1h::~un11cl 
!J11 ~1'11 !:l!Jl~Ltl~ ~~ qLLIJJ~L ~mt~ 11,::~tJ~f'lcl'ti~nuvi~nn11~ti~'lltJ~ John Dewey ~fl~tit:i 11 

n11L1tJ~n11~tJ~'lltJ~L~n~~f'l11Ltl~n11m::"t'i11'11~!Jl~Ltl~ (rlearning by doing vi1tJ first 

hand experience) qci1~,::~tJ~L i1'l,11L~n 'l w€~u1=:tilJ;\n'l'.!llLLl.'l::lJ1itJlJ;\n~1!Jlti~~~~~ ff~ 
1,.iljf'l 11lJ~1lJ11ti 'l ~n11vi1L viliJ~l.'lLl'1tJci1~c.rt vitl) fin~~1,J~1lJ11ti,::vnu1tJ f'ltJ~L ~ul'l1~ "l 
L~!:l1nua~LL 1~cl'tJlJ~tJ~1tJll "] ;J1'L~1i"ltn f111L ,1qJL~ll t!Jl 'l ~1::!:J::~~nci11,::ihL 'i'.t~LUtlcil~ 
ci1i'1LLl.'l::,::i;i'v~v1fi'tJu1::~un11g~ "l ;~ ,::u11~f'l11lJL ri~~'L vitl)~~lJ1J1mLL uu (maturity) 

11'1 lj ~l.'ln11fin'l'.!!1~~v,::Lll~1h::;'m~~tJ1~L ~v~~ff~ 11 f'l4ti1,,::ii1L 'i'.t~n11u~n~~ 
rit:i~L~uvci1~L1~1~ 'l iLLriL~n 'l ~ 1m~lJL1tJ~ 111tJ L!J1°1fim1~n1vi~~11LLl.'l::ff~~ul'ltJLufin11th 
n11vu1lJ~~~ti~L~n 'l ~ 1tJ~~nci11 t~dl,Jul.'ln~~ 'l iL~n 11'11uu1::~un11cl ~L vilJ1::~lJ LLcl'1 citilJ • 
~ ::rh 'l in11L ,1qiL~u t!Jl'llt:i~L~n~~'l ~1'11~11~n1tJ m1lJcl LLl.'l::;!Jl'l, ~l.'ltitJir::~n~~1ul'11tJ 
(Duckworth,1964 : 173) L~m~m~lJljn11'W'\Jl..J~1'l ~L~mf'ltim~U'l.J~~1lJ11mhtJ'YltJ~tltlf1lJl 
'l ~~n'l'.!lm::~tlf'l 1llJVllJl!:JLl'1LLcl'1 ;~'l.J::L1!:Jf1llL~f1tJ~L~1'!:l~'l.J::ljn11L1 !:J~fl ~L ~~tJ11tltJ ci1~lj 
ri11lJV1lJl!:l (Ausubel, 1963) n11fi~~u 'l ~L~tl~~nci11lJ1-d"ltu 11L iJ~u1:: ttJir~l'lt:i'llt11~n11 
b 1 !:J~f111~tl~b ri~v ci1~~~ LLl.'l::f'l 11'1.J::L iJ~i tJ~l.'lL if tJ~~~ ~'l.J::~tJ~°l'i1n11ti~f'l l lLLl.'l:: 1;' !:J~ tJ 1 u 

' ' ' ~ a I «VA I ... .., I I a" Q Q.;I 

vn ~t:in'l.J1m1tJ~111!J11~ "] ~~'Ylf11.'ll1lJl f'l1~~tl~f'l11,::m::vi~nt:i~L~lJtl11LlJm~m'l.J1qptJ 

'l.J~n1::"ri'~ijf'l11lJ~1lJ11ti 'l ~n11'l i'111~1tJci1~L V1lJ1::~mLl.'l::ijf'l11lJ~llJTrn 'l ~n11vi1L 'VlliJ~l.'l L ~ 
L~~~llJ1i11lJLl'1LLcl'1 f'l1;~f'l11L'lf1fin11 "tiTiit1l!:J

0 a~\'ll~ "] ~L~f1f'l11f ~~,_il'l.J::LiJ~ 
1.11:: ttJif~lJlf1f111 L ~11::'1.J::L iJ~nl11.'l~f'l 1llJ~lJ~~ i~ 1l!:J 'l iLLrlL~nl'11!:JlTif111lltlnnci11'Vl1t:i 

n11Lci1'liYf~ ~~;f1tJci1~~!:ln~~lJ1'l~itJ 3 .1 

3. 3. 5 fl1llJ~llJ11tlL ~L~~f'lru!Jlf'll~!Jli'lltJ~L~mLl'll.'l::f'l~citJlJLL!Jlf11'll~n~ ~~ 
'l.J::L iJ~n11~ iL ~~ti~f'l 1llJL '1.J1qJ~tJmllJ 'l ~f111'VllL 'Vl~~l.'l'lltJ~L~nl'11 tJ..:L if~L~f1t)l,,::f 11 4x3 

., .. ' 
- 3x4 L~11::~1mvi~~l.'l'Yl11 

n. f'l,q~tJ~lltin-11,::LtJl 4 Ltl~if1~~LLcl'1fiJtl41'11!:l 3 vi1tJ'l.J::LtJl 3 Lll~;f1 
., 

\if~bLcl'1fiJtl4\J11!:J 4 nl\J1 

~ .. 
'b ~ 105 !Ii: Q ., 

!:l 
n ' 

'" 
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ii. '1&t:Jnu1tJ11 L>-l11 4x3 vi1t:J 3x4 cimJL,;'~t'l&'YiriLr\1riu ·12 

'1. '1lt'fln!Jl tl'WnTlLt:JlL)J&f.1ti·nrn1tJ.JLU'" 3 LLtn 61 ~:: 4 L)J&l'l ~.J,::;j 
~mif'"L~tJ1ri'"ri1JLt:JlL)J&1'lti'rnl L1tJ.JLU'" 4 LLtl1 61 C'l:: 3 L)J&l'l 

,,,qt1tl'"tll,,::Yll'lt'ltl.JL -JL~nVllL Vl~~C'l)J1Lt1'"t:J11 3VITl~1[.J4 ,::L r\1riu 

24 vi11 3 vi1t:J't>J 

•nnn11;imnL~ tJ 1riu'111"'«"'~'"tl1::vi 11.Jn TlL ,1tl)L~1J t1J1 tl'ltJtll ~i tJl'lt:Jn11 

L1 m.rfl ~L~tl.J'1tl'"L "lfULLC'l::fl11).Jt11).Jl1tl 1 '"nTlVllL Vl~~C'l'!Jtl.JL~n °fil 1-JL 11Yl111J11n11L1tJ'" 

n11~fl~ iYI tJlf'1lt11JJ!l ~1::~rnJlitJ)Jnn~11JJt:J'",j''" ii'" ~t1flW~::,j°fl.JL ir'" L '"L ~t:J.J1h::t1un11m1'" 
L ~.JcUli11t11-JLLriL~n 1 '"&'n~m::n11t'l.J;jt:Jn-l::°fi1,;'1tJ1JJ'"Lfl.JL-Jt11n~t'fl'lLLt'l::YitJ1tJ1,,,1'11L ~'" 
n11~fl'"~1tJn11u11tJ1tJ1-Ji!fl tJ~t'fl'l 

3 .4 Uty't11Lff ll1ft1Jfl111Jfl~'i11J un ~'tt~ilflil'ULIJSU 
1Jllt1ti't~nci11ti.JL~fl.Jflfl'"L"lfUL'"it:J 2. 6 '!Jfl.J1JYI~ 2 ii'" q~1'",::Yiu11 

f'lfl~L "lfuii~ ;jfl1ltlt1&'1J eD1J eifJWifl'"fl ~"l '"il ')'!Jfl.J~~Ltl.J 1.Jflflt'lLL!'lt'l::fl'"ciflt1;jii5n11t1f 1-J 

f'lflm "Jfuti'LlJL vi;jfl'"ri°" m1~,::n1V1'"l'lt'l~b m-JLL ~~l'l 11 flfl'"L 8Jfufiflfl::L1 n"fi1L1'1tJ1n.X.J-d 

L u~L Y'l11::L vi~~t'l~11flfl~L onu~,::Lnl'lif '"LLrilJflfl~ ll'l~~L u~L~fl.JL~tJ 1nu~ l,,,ti11,,,(abstract) 

~rifltJ 61 ~.Jt1t1if '"t11,1nu1::~un11clL~Yl1::l'lrn r\1~~ qLLl"l.J Lm.mnif 1flci1.Jflfl~L "lfuirn.Jf11 
I II I ll "' ... I I I:: t=f t:f d' A "' ~ 

11 LL,,, tllLLC'l1 ~tll'",::Yi1J11LLlJ'"'""'fl 1llJVl"'1 [Jt'rn8Jf.J bLC'l::n'"fl11'3Jn 11.J'!J11.J tJ.Jnl1~fl~ 

f'lfl~L "lfm -JLLriL~n 1 ~i'"u1::tlt1LLC'l::~mrnMn~1l'lfl'"~~LLcl'1~.J,::;jfl T 1'3J [J1n'3J1nif m uw111fJru 

b Yi1l::LtJ11'1l''"L V1ci1~'"ff.JL,Jt11t111tl,::VllL Vl(Jj~C'l L '"L ~"'"ltlli11lJLl'l11L r\1~'111 flcqt1fJWu:: 

l'lfl .J'l-n 1in11\0\1.J 61 ~,::~ l,,,l~.J~tl'HL~ n·1 ~htJfl r1t1fll'lYl'"Lil'"flci1.J~.J ;jflfl~L "nU'!lfl.J ll'ltl 

U1ln{]n11ruinn,,,ltJ~,::~fo.J~ltllt1fl°" 1-JL~n L if~ nl"Jf '!Jtl.JLL ~.J '!Jtl.JL VIC'l 1 ~~l.J 61 b if~ 
~bbl'l.J ~L Vl~fl.J a'1'1L~~ jl;"lj fltl'"L "lfUL vici1-dflcL,Jfl')"P~::t1t:J~1-JL~n Ll'ltJnl11Jt:Jnnci11Vl1fl 

u .J f1u 1-JL~nr\fl.J;1 LLl"lfl11,::~1if 1flci1.JV11fl~l'ln,nn,,,L ~fl~f1.Ju1::t1un11ru1 ~LLriL~nflci1.J 
L ~ tJ.JY'lfl Ll'lrmtJ1tJ1,,,L ir~ 1 '"n,m1t1~L~n,::Ylrn "f4 ·..;1~1 '1-1~1\Pltb::~11'" ,,,u1.;i r\1~fl 1~ ~ :: 
fill'l 11L~n u 1-Jti~fll ,,::~,,, 1bLcl'1 LLi;i l'JL vi;j fl'" 11,::LlJL u~m1tJ n\Pl ~" irn ~f'lc~ :: f'l ll'ln 11L if~~~ 

~-
. -" 

l ;a -.· 
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b 'Wd"l::b~fl L 'k~'k~15r.Jl.Jfln'l,11Jl\lfl'kfll~PIJ::L,JL 'ih 1,-;h LLil\l L ii,J1 L U'kilfl\lLL~\l 'Vl1flfll,,::'t,J 

b i11~11 '1::rt 1~tJflfl11iif fl'k,'kt-i::t-i1mil'ki1fh'.IL V1t-i1ffll'i r.1LLl1l.:iL ~fl~'k 11ti1L~flff.:i't,JL i11, L 'k 

fl fl'kb "lfu ~-wfl flld"b1 r.J'kiJ fl\l b~flm,,:; 't,J u1::~rn·m~1L hflci1.:i~fl1 r.r~fl'k~ \lL if 1V1ii1 r.JL i 
snflflld"d11J11l.J~t-i1~r.Jilfl\l Wellman 'W1J11111~1;jfl11t1~t1-W''kfil1lfliJ1J1'k 

fl l d" b1 r.J'kfl ld"elfl 'k 1in1 'Yl ri1me1'11 bLt-i:: ff .:i b iJ'k~.:i~1t1'tlJ~,:; e1f l\lL~1t1fl 11t1e11,,i ld"t1 L 'kfl11f'1'k 

fl1Tv1 1 b'Vl'1~t-i C~.:im m:i.:ie1ii~, 2s23 : 8) LLt-i::ff.:iLil'k~r.Jflt11'1Jn'ktl'1mi'1'tu11111~1'kfl fl 
' ' 

~lfl ~::ih riti1r.J'Ylfll'1~flfl 11iiV1ii1mL~1 111~1ff.:iif1 r.J L 'kfl11e1f l\lflfl'kL "lfULl'11imi1r.J (LLi;l1J1.:iri 

fl flm "lfu 1Jl\lflfl'kL "lfum~~:;t1l'f l\l~'kii1 t1'1ri't,Jl'ifl-:imM'ri111~1n'tl'i L if'k L 'kfl1ru~;jfl11~fl-Xl'1 
~'1 l1Jl\l'Tl''tt1'1L~f~flflld"bLr.Jrn~r.J\l1'1ti bLt-i::e11ii11°mLell'1-:! 1 ~L ~'kLl'i111'1ti~;j1i.J11.:iLU'k 1.:irnrn 

~:; bb'1 fl l1l 1.:i 1 i.J, lfl 1 '1tJ ~;j1 i.J11.:i b il'ke11ii b 'Vl~riii) LLl1lfl ci1-:i't 1n'11t1~-:ifl11b1r.J'kl;jfl11iir.J1fl ii 
fl 1l ~ eltr1Ji1Jifl'k~ l fl~'k fl1l~~lb iJ'kL 'kflld" 1 i'111~1ncimJ,:;;jfl1~iJ~lt1'tl)L ~)J~'kl'i1r.J bLi;\rY.:i 

-d'5J'tl'i'V1ii1r.Jfl 11iJ 11fl11~f1 -:iflfl'kL "Jftrl 'VI,.] '1 "fiw~::~tl-:itnfimLflL~'W1:;1n~1flci1-:iL~r.J1L rh"fi'k 

~LLl'iLIPiflci11ti-:ifltl'kL "lfu'Yl1-:iirw1M1e1m11"l 'k1J'Yl~ 2 tl'1r.J~1~t-in11fifl~1 • 
f'1'kfl i 1iifl.:i Pella (Pella, 1966 : 31-36) iJlbLel1'1-:!L ~'Yld"l1Jtl-:!flld"LLU\lU1:;Lll'Ylfltl'kb "lfUtlflfl 

Lil'k 3 Ud"::bll'Ylfifl 

3. 4 .1 fltl'kb"lfULL1J1Jflld";lLL'kflUd":;Lll'Yl Lif'k LLlJt'l-:l fo'V!:: 1t'l1 ~\lLfll'1,lfl 
1 i'L 'Vl'1~t-i1 m :n-.:i'kliJlldd"~ 

' 
3. 4 . 2 fltl'kL"lfULL1J1Jt1l''V!t\'iJ'W''kli Lif'k LL'l-:l ~-:i,::~fl\lfl1Mr.Jim~t-ii;l1-:i '1 ii1 

u 1:; fl fl1J n'k 'Vl1fl m~Ln 1'1"l1m.h:: t1l'1J m'lmn't\Pl 

3. 4. 3 fleJm"D'uLL1J1Jtn1mn1J1r.JV11tlfltl'kL"l!Ul'kL:n-.:im1~~ Lif'k fl:;'1fliJ 

~Lt'lfl'11tl'k L iJ'kL ~tl.:i111~n1V1'kl'1~'k ~-:i't,J~1,,i11t1,:: 1 i'1h::t1um1ru1fl '1 ~f l\l~'kl.Jl 'tl'i 
Gagne nci1111 ~" tm .:i~f l-:liltl-:lfl1ll.Jtlfl;jfl11l.J~«uiuitl'kl.Jlflf '"L rh Ll'l 

citl~ ~:; ~ fl\l fllMr.Jfl1 ll.J~iJ oW'k1h:;V111-:i fltl'kL "lfU~lr.J '1 L ~l.J;l'" ''"l.Jlflf '"d~r.J-:i"fi'" (Watson , 

1974: 34)~\lL~flflci11ti-:i fl{] m1~~11l1-:i'l LLtr11ii-1irir.J1'11~1J1icitil.J,:;r.Jnlf1tici1-:i'Ll'i~:;fl1n 
' ' I 1:1 oCll A .... #a a • .i::llll ... I 

L'Tl''k fl{]fll1Lflt'ltl'k'Yliltl-:l'k1'1'k fl{]ilfl\lflld"l'1Ll.Jflt'4 fl1ll.Jt'4l.J'lt'lr.J'Yll-:!Lfl)J LLt'l:: entropy ~LL!Jl-:l 

b ~fl~'k 1lflld",:; r.Jnif 1tlcll\lL 'kL :n--:i1ulld1iJcitll.J,:;YhLl'il'.Jlfl ti1V11n1lfl1r.1t'4fl'kLl.JL i'lll~ll.Jl 

·- ~~ ~ ~w • • - - - " ~ p ~ ...... 
;i~j$J' "".:: w - I 107 •,/;; ~ 

' -: .. 
·•· ... :.· .-,,; ' - • -
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~ 

~ 

if 1 min111£J'll£J1£Jf'l11ii LLcl' 1citiii,::l,Jif1£1 '1. ~L'1mn'1n11L1£J'ijfl'11hln 

ti.:iLL,j 11L 11,::ri1111;111111~1~i.t1ii1'1.,n'ijn11~f1.:if'lti'ijL ,,.tlif 'ijm ifL tl'ijtr,; £J 

ri r.i1t1~ ,\ti n11 L ,1~.:i tin .:11ii ri l.:i ,r1'ij~;iif ~~ lnfl liJ LL'1111~1n citiii ;j f'l 11ii d1t1~'1tin 11 yj,:: 
-ihttl't ,n '14'Yln~tll'\4~ ~,::Ltti~l'\41£J,\tin11~i'1.:if'ltiUL 'lfUL ~mh£J '1. ~qL1 £JULfl'1f'l1li!L i1 '1., 

L~)Jif'!4ti1vnn·;htl.:1f'liJL'1LlJ;j111~1'1.il'LLcl'1 L'1n 51 riti~h.:iL1£J'ijLL~::~tllU;;n~l~U 51 f'l.:I,:: 

~ti\ltJfl u-:it11J '1. ~r\ti.:ii1 '1. u~.:1rif'll~ti.:in11 '1. ~L'1nf'8.:i,::l,J;j~~;1'1tin11L1 £J'ijjLL~::n11-Wl\Ju lri1.:i 

n11;ln~1 '1. '!4tiUlf'l'1'llti.:iL'1m r\1~f'l11 
;f ,:i,f 'ijq~lUf'l.:1 ,:;L,rYhl1tl4 lL&.:!L ~ULLcl'11lf'lti'ijl, "JUrll.:!1'!fl1rl£Jlfll~(J]iif 'ij;j 

if ~V11,\ti'll1J1'14fll1L1£J'ijnl1~tiutici1.:1L 1 qLLl'l.:!'lltJL~'ijtJLL 'ij::1fin11~i'l.:!f'ltiUL "Jm ~LLriL'1n '1. u 

~'14U1::tli!Mfl~l LL~::,j'rmii;in~l'1ti'ij!Ji''ij~i.i1,::L tlutl1:: t£J'!f'" 3 tl1::L11ri;f,:i;r 

1. n11~ti'ijL ~L'1n'f;'nn11~1tl~.:if'l11iiL ~'ij (generalization) 1'1£Jfll1£Jfl 
.... I ~ d '°' • l 

(J] 1 ti £Jl.:lrlL"flilfl,::~1JL 'VIUti~L~ilti 51 

2. fll1~tiu'1. ~L~n'f;'nTlilLL Uflf'l1li!LL'1fll'll.:I (discrimination) 1'1£Jti1;f£J 

fll1tHh~Lfil11::~ fll1LU'\4f'lUifl.:i&'.:iLfl!il 'Vl1ti'fi'n1fifll1L~tifl~11~.:!l'll.:! 51 riL~£J1iti.:in11 
f'ltiUL "JtJ 

3. nTl~tiu'l. ~L'1nfi'nn11;'m::1J1JU'1~ti'Vl1tiflm:hm.l~lfl (labelling) 'llti.:i 

f'lti'\4L 'lfUl'll.:! 51 

1fin11;f .:imh1L vithi!,::if 1 £J '1. ~L'1mn'1f'l11iid1itnti ~'1~ti'1L 1~111f'lfl'ijl, 'l!'tlri1.:i 

l'Y1£Jlfll~'1iif u,::if1£J '1. ~'ll1J1'ijnl1L1£J'ij'f '!Jti.:l(J]'ij;ilL it'ij'ttJ,r1£J;) Sjf'l1li!L i1 '1., '1. ~.:ILl.1'1cl'tiii 
)J 1 nif '14L oW £J\l l1'1 

3. 5 F.UU11'iftUfli1;'11fl1fl'hUJTYI1~fl1 'i ff mn 
(contributions from educational psychology) 

3 .5 .1 iu,.ou'\lo~m1i11u1m1LL1'~ullilq,qp 
J.Piaget '!f11~1~ LiJ'ij~.:Jiln1ri£Jlfll~'1i ilnn11An~1 u.~::,Xn;'11rl£Jl ~1j 

~mtfo.:i 't,r·rhn11An~1fi'ijf'l1'1L~£J1n11nTn ,1tlJ.:i'1n.:11>J u. ~.:i~;iif tlJllJ1~'1.:IL~nl 1' u.a::l'11'11 

~ 
. .• ····:·,··~~=·· . -· .. •.•, 
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] 
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n11£Jflii1'u~utimici1'1LLYdV1tn£J ~~'11u~d1fitl)ilfl'1 Piaget ~~rn1£JuLL~::q~u1,trnf1mn 
~'1LL~l't'1L 11 Ul'1111'1~ 3 .1 ~'1L~il~'1LL'1L~nLL 1nti~flfl,un1::~'1fll~ 12 il11JL 1Ju!JiuL1.l 

n1R1Jf1'fl01' 1uL~n un::·nun:a8Ufl'UDUJG1fn1111:: 

fYLflftoy\111tl'1u fl1~~'1LL'1L~iltl~flfl-iJ11Jtl~'1 Vl1fl 0-li iJ L~nLWJ£J~,:; 
1::11111J1::un1 L~ilLL~'1'1flln11m::l'h tl't£Jfllfl£J1.l1::~1l'l&ii ~~ L ~flifl'1n11 
(sensori-motor) ,::1ura.,,~fl~1flu51 ~1 L'1fu 1il'11ifl'1iifl" 1i;jfl;u ~uti~1 

1 i1.l1n 'J'1LL~::vm1£J1iit1utii1V118.,,,i 1'1'1 ~,::!Jifl" ,ft·•h 1 VIL,r 

a , 
,,YLfl1usnflo :: I lil ii fll~l'1'1LLl'l 12 - 7 

11D1l'lln11 tjtl4~fil;tu::L'1Wil'l,::L,)LLrllin11~WJU 1n111 UL ~fl..11111;1 , ::i 

(pre-operational) ;'n1in11LL~'1'1L ~t--hi;'n11'1ti'11'1'1 1'1£Jfllfl£J111Y-m~::tl1Yf'l 
,::L~iif;'nn11Lciu 1'1£Jfl 1li'£Jn11;!'1u 1n11f;'n 1in111 ifil1 t11ii 

L~n 1u1£J~,::~flfifll'lULfl'1L rlui'11L~ii i;'nn11'W\hfh11m 1 

1'1£Jfllli'£J11.l11'1iJfl'1 ll'ltJL tlu V1~nri1fi'tlJ n111 iL Vl'J ~~ff '1li i.tfl £J 

LL~::~lill1tl~ll'1tlflUL 'lfil LL1J1J~1£J "] 't,),1nn11n1::l'h LL~:: 

ilfl'1L ~uti11ii&ii~ufinua'1~U '1 L,)L Yi£J'1flcil'1L;\£J1 L u'1f1'1 .. 
jQI I 41::.1 I "" 

1:: £J::L 1~1L YW'1'!f 1'1 L'1£J1L l'llUU 

fy1Jft1l'fln11 lYL f ~ fll~~'1LL'1 7-12 ii 1'1£JiJ1::ii1m 

l11111SJ L~n 1 u1£Jif ,::L~iili~WJU1n11 L UL~fl'1tlflUL 'lfilL~£J1n1J~~11 
(concrete operation) f _, e i.JA • 1::£J::l'l1'1 u1V1un ~nu1u 1ii1'11 1~1 LL~::~1ii11ti,::l'l1 

ti11iiL i1h 1 U'Jtl4~)Ju;'iiifl'1R'1fi1'151 ~1.l11n~(u)J1L'11 ul'lu'Yl 

LLfil'l11ff'1L)jSjfl11)J~1ii11ti L un11;),, 't u11.lu 1)J1i11)J Vl1fl 

n11~'1~)J~~JlUL~ ~n,::~'1~fln1::~1n11L'1,51 L'1£JL)jlin11 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



"7ut1ijuf1n11fl111 
1ULL1J1J 

(formal operation) 

A I ~ e A 

L(J]1!'.Jl.lnTrn 1-nnn irt:i1m11n1::'Yl1LLtJtJt'ifl..:I ~flt'ifl..:ltJn 11,,i 

oX..:1"l,JL'41,,i11tn:: 1 i1111;1L Ylt:iii1~~" "lifl;1n'1fl11,,i Ll'l '1 "ll'i 

SjS..:i'l ~,.] '1 thlnt]L lfL ~-~£1..:1n11LtJ_a!'.J~LLtJt'i..:1•nnn11'liLLC'i:: . 
ii1~..:1 Ll'l!'.J 'lir~u1~n11;\fi•nn;!ll"t, f;'nn11LL!'.JntJ1::L11'Yl~fl..:1 

l(J]t]IJ\1..:1 '1 Lfl !'.J~..:1Lnl'l •nnfl11,,i LL'1n,j1..:1~1flfl 11,,ifl~l !'.Jfl~..:I 

~fl..:ll(J]t)L ~ci1~~ (J]t'ifll'l,~l.'41l.111t1;''11(J]t]L ~ci1~~Ll'l!'.Jfllil!'.J 
~l~°ftn a 1tJ11..:1 it'ii LU~Lnm 'l'ivh11m1 

m~tJ1::lJ1m 12 u~~1tJ 
L~n 1~1!'.J-d,:: L~lJf;'nn111 iL ~~~.rnflci1..:ivt'fl::Lm Sjfl11iJ 

L'41lJ11ti 1i .. mT~fil'l1 ~ctJLLuu~1iJ1i11lJl'l1lJLL uu~ei..:i~i. ~~lJ1n 

~~ ,::~!'.J1!'.J1lJ~~~1~1;1nl'lfl11lJS..:1~1..:1 '1 ~tJLl.'41::~1 
niJLnmeri ifou..:ifiu (J]t'ifll'l,~LL ~ 1'Yl1..:1~~1,::L tJ~"ltJLl'ifl ci1..:1 

,1..:i;'..:iL Ylmb L 1.Jfl~tll!'.J 1 lf m::•h..:i~l'l f;'nn11L(J]1!'.Jl.I LL~~n11 
I ~ A.:::i ~ A ,,:ii ~ ,¥ .:::i 

~1..:1~~1 ,::~111in11!.'411..:1~t'i::'Yll'll.'4fltJl.'4iJ~(J]~l~'Yl(J]..:l~~lJ1lJ 

fl 11lJ~!'.J1!'.J1lJ~,:: 1 il'tlt!JtlJ~nl;ruLL 'Yl~S..:1~1..:1 '1 L~n 1~1!'.J~..:i 
nci11,::;jfl11lJl.'41lJ11ti't ~n11tJ~u~m1~1..:1 '1 L-Wei-W~,'rt 

~1m Ylei,::LLl.'41'1..:IL lfL ~~eici1..:1ifl'lL ,~lJ1nn 11n11~ lflflm ~tJin 
Ll.'4~tl 

fllYfrl 3.1 : ,i'U~tl'Ufll'icWflJ'Ulfll'iLLlf~tt9i~qJ1 
LL'ttci~ih.11 : the art of the science teacher, p. 34 : 1974 
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1 . ~~14" ,::Pifl.:i\)jflfltim il~"liflrll'Vl4"'1fiLL i.h~fl4"t'l.JL tJ11 if 4"'1tJ4"n11wWJ~ 1 

n1111tJ>i~;iiftlJtlJl1lfl.JL;in,:Lil4"L tJ¥11l.J'1i'1>1tJ1~ti~,\LL tl>iL "li11114"'1,l11\I LLflm,,:;jn11L 'Vl~trn 
~ ln '""l'1u1>1 '1ll.J LLPl~JllY'l1Jfl.J L'1n LLl'l t'l: 1.Jf'lf'lt'l 

2. Piaget ,::1if'i111 "tJ~1J;jn11" (operation) Lil4"f'ilL~Y'll:l4"111J14"n11 
'Yl1>111111n1rw1 L '1i'4" L~n~1l.J11ti;''1LLtmtJ1::L11'Yl1'1tJL'11'1rrn1lfv1tJ'l1>1 114"1'1 .J' l'Vll1'n ~ 
jf;'lj 

3. '1111 ·if4"'1fl4"
0 

(stage) ti Piaget . °ft1l.J1lil!n,:'Vll.Jll'.Jfi>i1tJLL1JUfi;j 

1:L ij vuiitJ>in11wWJ4"1n11~>iL~mL'1t'l:1.Jf'lf'lt'l ,::,j'tJ.JL ,1tlJL;ju t¥J ~1'" 1 tJlJ11l.JLL~t'l:if '"'1tJ4"tfl v 
L ,J'tl'fLfl lfll ~iifl>i L~n lJ lL U4"L nm,; n1'Vl4"fl 

_,, d ~AJ I Id 
4 . n11Y'lWJ4"1n11 (development) 'Vll.Jll'.Jti.J111J14"nl1'Y1Ln'1114"fl l'.Jl.J'1m 4"fl.J 

LLt'l::;j~ni;m:tif'itJm tl4"fltJ v'ttJ ~1tJL ,1tlJL;ju tlJltit'l:L~ntit'l:it'fl v n11wWJ4"1n11l4";f 1L~n,: 
Ln'1;f4",ln L~l.J~4" «.J~l.J 'Dwnu 1rn"li1L 1 ~'1n~4" L~l'.J4"LL1J1J LL4"1f'l1ll.Jfi'1l'Vl,.i '1 L~fl 
1 iL il4"tf'l1 >i~f1>iiifl.Jf'lfl4"L "JfU iJ1J14"n11L '1i'4"-d Piaget L11'.Jn 11 assimilation LLt'l:ti1'V11n11 

~:;jn11L tJ~v4"LL tJMtJ1u1J1>i t,,,-_,~f1>111fl>if'lfl4"L "lf1Jl1'"1 iL 'Vll.J1:~ii ~-:im,,:Ln";f '"'t"'L'" 

n1rnfiLnflnl1i'flLLrJ\11:'Vl11\ILL 4" 1f'l1lilfi'1 1J1:~un11ciL~ilnU~\ll 'VI,.) '1 fiLnfl;f 4" 111J 14" 

n111J1:n11'Vl~\l-d Piaget L1vn11 accomodation 

5. 11u14"n111ih~vtflvn11filni;1ti4"f'lf1 'Vl1flfiL1rm11 clinical studies 

'Vl1fl clinical interview method Ll'11'un111Y'l1n~1,11nfoci1-:inf1 -:i ii11-:i t'1m~vn:f!ci 1-:i ~ -:i 
~t'l1lfl\ln11filni;1ti Piaget ~1L~4"fll14"l!n,::L it'" l 4"L~fl-:l1JiJ'Vl~\l'Yll\ll'11 4" 1~mti11il1lfl\IL~n'Yi 1'1 

11Jinnn11L~ntiLnfll 4"~ t 1tJLLt'l:~wr, 
6 . ~t'ln11'Ylflt'lV\lfi;j~m~v-:i LLt'l:Ll'11'un11 vvlJ1ul1'ufi fl fl ci1-:i n 11-:i ii 11-:i "ll'f mi 

L~fl\I conservation ti'1i'1v 1 if'l1~~fl4"Lnflf'l1llJ,i-4"1,fi,:'1fl1JUtlj'Vll~l\I '1 Ll'1L '!ff.\ 

6. 1 L11,:L ~fl,rf.\Ll'1flci1-:1L 111L~nl1'm1Vf.\L "li11, 1 ~-:i tif'l1L'1f!TI1Jll'.J 1 iv1-:i,·. 

6. 2 'r'i1flcil\IL 1L11;\l,:'Yl111J11 'Vl1fl'r'ilf!ci1-:il~L1 1;\l,:LL f.\:~1 L iL~n Li 

1'~1Jl'11-:i '1 'ttJ~f1-:if'lflf.\L"lfuL'1 
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flcil'1L 1n¥11ll Pia~et L 'fl11m1L1t.1uf \f uV1lJ1t.1£1'1n•m11l!LL ,_,.,,;.i'l. ,'fii.J1.,, 

LLl1l'1if u 'l. Vl,Jfl ci1..1'1m ~fl'1fl~IJ1~fl'1L 1~1 Piaget '\,JL ~fl 11n11L1t.1tHfL tlu~u 1un 17.~i.i lfl 11llf ll1 

L ~lJL;ilJ 'l. ~LLrlfl1lllfL r\1~Sjfl~t'1t.JD11'1,1nn11r.'{f 1'1r.'{11fiVl~flr.'{f 1'1LITT)J L ~1,!u'l. •d1n11L1 t.JU 

fL iJu1111n1JLL ,_,.,,;1J1'1. ,~Sjli.JLLU1JLL~::~1L Uun11Li.Jflcil'11ULL1'1 n'1L11 (drastic) .L,\'uL~t.11 
tl1Jfil1L i.J~t.JULti.J~~fJ..1;( 1~n LL'1~L ,1qJL;itJ t1J1L tJu~Lf fl «n~tl4::~fl'1fil1L i.J~ t.JULL iJ ~'1LL1J1J~ \f u 

Piaget nci1111,::l'it1'1t111ft.1~u 1un11fi.,, lllt.J 'l. ULL~::111t.1ut1n-l1..1n1t.1l!1c..i r.'{)J c..i r.'{1unu L ,\'u 

n 11L 1J1tiJL;iu t\Jl~t1..1'l1..1n1t.1<1 u«n~tl4::i1111vDi.J1:: r.'{tJn11cl LL~::f'l1llJr.'{)J'l~ 6( equilibrium) 

Piaget '\,-i"l if'i1flfiu1t.1'1flf'i111fl11)Jr.'{lJ')~ril 111 V1)J1t.1ti..1r.'{1111nTlmLL ,_,.,, 

~t'w111~ (balancing) 1::V111'1n11-lrnma.,,,i1.,, si 1J1nR-m 1'1cl't1ll (assimilation) nun11 

u-ru;f 1 Ltl..1 L ~r.'{fJ"flcl't1..1tl1Jn11 L i.J~ t.JULL U ~.:l(accomodation) =a.:i1J:: LL D1 r.'{lll~L lJufl 1ltrfl Vl,Ji'j 

fl1lll~tl~U~1::Vl11'1~1J1Ufil1 assimilation tl1J accomodation ~,::Lnl'1ifut1ci1.:1\Jlm~t1.:l 
tl~\Jl~tl"L 1~1 n11u'lu;f 1 L ~L ii1nuR..1LL 1'1cl'tll!Vl~tl L ~r.'{tJ"flcl't1.:inua.:i'l. vi,Ji'j ~Lnl'lif u~u L~fl 
,:: LLr.'{".:Jt1t1n)J1 'l. u«n~tl4::~t1.:in11Li.J~t.JULL i.J~.:i~ci;im1)J (piaget '1ftl1J 'l. ifi1~1 schema LL °r'lU 

tl~Lr.'{lJtJ) 

LL,j11.:11u~t1.:i Piaget · 1J::Ltlu~t.JtJ)J1tJ 'l. uvi~-Unn11fin~1flci1.:in 11.:1~11.:in 
mti LLl'lnff.:i;jn111~1n,;1,11tl41 U1Jl.:!LL~1Jl.:Jl-j)JfJ~Ul.:J L ,\'u Ausubel Lflt.J;7.:iiit1~'1Lfi\JlL 111 

" L 11 V\IL,J r.'{llJ 11tl1J:: Utln L'111.:ii.J1)J 104 ~tl.:Jfil1L u~ t.JULL U~.:J~L tJ Uc..l~~tl .:in11L1 t.JU 'l UL~n LL!Jl ~:: 
1 t.JL~tl Vl.:J LL i.i Ut!U l'f .:i ff .:i'\,JSji.J1:: ;'n,;~t.JlU ~LL i.i ~1'1111J::r.'{llJ 11tl i.i lL °r'lflUfl~tl.:J fl 11LLrlUtlJVI1 

LL~::n11u~u;in11 'l. UL ~.:J\Jl1.,n i°r'lt.Jllll 'l. inrn~n 'l. im!Jl~::i't.JL~tlcil.:JL 1 L 11L ~t.J.:J LLl1l°r'1111J 11 

n 11L1 t.Juf~Lnflif u'l. ULL'1~:: 1t.J~fl.:JL~nn;1 L °r'lflUflnl1LLrlUtlJVllLL~::n11~.:i ;jt:Ji.J ~iJ;in 11,n~tl') tJ 

vi«nn11LLcl' 1 cit1ll LL¥1n'11..1nuL i.J1J11ll1:: llu (degree) ~tJ.:Jfl 11l!t.11n~1mrn::fl 11Jr.'{«uonu•1fou • 

(Ausubel, 1963 : 115) 

qLL'1'1 Lfl'l,::~mL u::i.i111n11~,::°t11fl11l!L ii1'l, 'l. UL ~t1.:i11111i1.:i si 
L ~ t1.:i~\f u ,:: !'it1.:iflllf t.1n11An~1f'iufl 11L ~lJL;i)J LL~:: r.'{U°flU lnuqf t! ci1.:in 1 l.:J~11.:J 
Ln l')fl 1lll L ii1'l.1Jtl ci1.:i~n (.,, LL~::r.'{llJ11tl,::i.i li.n ,fl ~u .:JL n"c..i ~ L"1il utt1n1r.'{!J\ ti Lu 

' ' """" .., m n tJ 1 fl u 

,::,\'1ti'l.~ 

tJ~.:iqLLJ.:iL 't111q~1ULl'11ln~1c..i~.:i1u~t1.:J Piaget ~L ltu£1.:in11L 1J1qJL;iu t\Jl~tl.:J 
L~n;f .:i LL'11 t.J°r'l11n,u£1.:iL~n 'l. u i't.1i.J1::t1ll An ~-ill1~t1r.'{)Jfl 11LLci'1 ;" Lfl'lLr.'{Ufl c..i~n11fiufl11 
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~111°t'l tJlL ~ tJ 1n1m 11L1 m.~f ~tl\I L~n 1 u1: ~1JlJ1WlJMn'1'1Ul\I ~\li1L 'W1l:L~\IL ~u 11L~n~L1 tJU 

ti~'1uh-:iL1tJui:rucitiii;j~~u1n11~!Jlmi1tJ-:1nutJ~ The National Science Teachers 

Association Ll'i'L~umL ~;1J11°t'ltJ1n11L1tJuf~mL'1n1 u~ulr~tiii;in~1~-:1'1tJLtJi1 

1.) fl1'iiflJ'U1fl1'i l'UYIHfl1lltl1'W 

(physics! developmental characteristics) 

(1.1) L~n1u1tii1-iJ:;jfll1llJL-iJ1~L~U11J1LUci1ULl\ILL~:;ji!1w1~m~ii;fu LL!Jl 

L~mrir1v,:L,1~L~u 1mttJtin11L~nqvi~-:11 u~m1~i1n11nutJ1:i11m 2 ti LL~:'Wu11L'1nq 
Vl~\l,:L~lJL,1~L~1J 1!JltJcil\111~L11~\ILL\Jitll~ 12. 5 ll WiJun1:~\IL~lJ;jtJ1~ 15-16 ll ~!J111 
n11L ,1ti)L~1J t1J1;-:i,:tJ·m~ ci1uL~nqir1ti,:L~lJL ,1~L~1J t1J1L~tltll~ 14 . 5 ll ,um:~\l;jtll 
~ 17- 20 ll LLt'l:~1111n11L ,1~L~u 11J1;-:i,:~1:~111Jm~ utJn,1ni:ruv-:i'Wu111h:i11mftiti 

t'l: 7 5 ~t1\IL~nqir1ti 1 u~u1h:tiii 7-ii. f'I .1 L~l.IL i1~1'tiiuw1~i1~11 (preadolescence) LLIJi 

L~nvi~-:i1u~uL~tJ1nuL~l.IL,1~Li1~1'uvi~i1~11 (adolescence) LLtr1 

(1. 2) n11L,1~°t'l1\l'i1-:in1tJ~tl\IL~n,:l'i1L'ituLtJtici1-:111~L11 1~ti1u1:ti: 
t::J4 '°' I I ... d' I A I ... d 'l ,r .fl! 

LL1n n1:~n,:iin11'W~u1ntJu~1un~1i1LutJ,:fltJm,1~titi1-:iir1 i:i L~n m1:ti:u,:~fll11ii 

fann1:t\'un1:;ci1ti ~tJUL'W~tJ 111~~ (listless) LLt'l:L~tltJ'lfl ~i1~1ii (awkward) ~-:ii1LiJu 
L -w11: 11n11L ,1~-:itim1ii~tJ-:1n1:~n;ji11nn -l1m1L ,1~L~U 11J1~'lfti-:in~1i1L i1'ti ;-:i'Yh 1 vi°Ltl;j 

n11«ii~ut5Ln~;f u ~i:run,m1iil'\1-:1 i:i~fl,,:;-~;f u;-:ifll11vi~m~ti-:in111 irh~-:i1 "1i11n 

(1. 3) L'1n1u1ti-d,:1"1fll11ii~uh1un•m11ii~;'~'Yi1LiJun~ii LiJufllm: ~ 
LL~~\! tJtJn£i\lfi 1llJL iJui! 1Vli1-:i 1,L~ tJ1nu ;jfi 1llJ~U 1,~L~UtJ~ 1L ilL iJu~lJl~n vi1tJ«\lflllJIJil\li:i 

~,tu;\lfll11-iJ:L "1fllLL ~'lt1V11tJff 1~L "1L~mL~~\ltJtJntJcil\11:lrm:1-:i 
. (1. 4) L'1n1u1ti'i!',:L~lJ~UhLuL~tJ\lnll.111lJnlL'1nvi~\l-iJ:L~lJLL!Jlmi1'tivi'{ii 

- ~11i11nn 11L'1nir1ti111 2 L Yll L~lJ~UL-iJ 1 UL~tl\l~~lll'W fll11'-JLUU1:Lifou L ~'-lU1'-llm • 
~tJ \ltJ lV111~1'u1h:°t'11uLLfi t'l:fll~ -:i inn;f u i:ru Lti'lu1h:'Ynu ,n;m vi;jtiu!Jltiu ~ti ~'1u1tintiui:i 

2.) n1'iifl!u1n1'i lu~1u ii'~fl1JLLfl~tnn.1oi 
(social and emotional characteristics) 

(2 .1) ~m:~L~m~'-JL i1~1mL!JlnVl~)J~l1L'1n-iJ:L~lJLL~fl\1'11llJ,j'tJ\lnl1LiJU 

~~•• -~~~~,~~-~~~~ll[amgm ·:·:·: :·:·:·.·=·=·=-=·=· ~*1 •••••••••••• • • • • • • • • • • • 
••••••••••••••••••••••••· l3 ............... 
::::::::::::::::::~:·:::· 
·····Pf········ .••••• . ·.· ... . . .... . .... --., 
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'1111tJ~'11LtJ~"11tJfl'll)JLil~~tl{1:LL ~~¥!~ (self-dependence) tltJn)Jl 1 ~tl11n{] 

L ~n ,: L ~)J LWntJtJn, lnfl 1 l)JL il~tl{)Jl~n 11tJ~fl1tJ 1J fl1' 1)J1n ~~ 
(2 . 2) 1.~n 1~1:£J:it'L~)J~~h1 ~fll11)JLiJ~5j'11111'WtJci1~)J1n 

~~ 1Jtl~fl 11).IL il~ "1i{)Jt'n 1,:Sjfl 1l)J,j'tJ~nl1 L 'HL~tJ~n l'lSjih1TIL rl1L ~£J)J LL~: fl1 llJ L iJ~~lJ l~n 
1JtJ~tl~fllJ 

(2. 3) 1~1:£J:LL1n11tJ~1£Ji~ L~nL~)Jtl{~L,L~tJ~~l~L'Wf'T fl'lllJ'WtJL,1~ 
b ~tl~L 'Wf'Tb~£J 1n~,:L ~)J~fl~tl£J~~ ~~L iJ~~1n11ftLLt'4'1~ 1 '}f tl11n{]il'lb~ £J1n'l.Jf111L tl~ r.J~LL tl~~ 
!ltl~tll1lJm1ltJ~L~n L ~ 1£Jit 

(2. 4) tll'llJm1JtJ~L~nL~!Jltl~Li1~1r.ii~ L~)J~~bLU1Lt'4lJtJLiiLL~~tl~Lt'4lJtl 
'l.Jl~fl~~,~ LLt'41'l~tllf111 L '}fL -:1~£i~fl1l)Jf11'l;f ~ °t1l~l'i'l~tll1lJm L .,\'~L,.] £Jtl)J L '}f f11llJ11 lJ ;jtJ LLt'41'l~ 

I ... d A #A 

n 11'1tl'11~ "11tin1n,11mL n~L "1~ 

3.) fll"iifl.l'Ulfll"i'Yll.:J;Jfl lie 
(mental development) 

(3 .1) f111~1ill~lf111°t11~;'1LUtl~L~n~~,:L~lJSj~n'?lm:L'il'Wl~1Jtl~!Jl~bb~ 
f)Th~n'?ltl4~1Jtl~f111~1ill~lf111,:L~)JbU~r.J~LLUMLUL~tJL~n~~SjtJl~Lil~1r.ii~ ~n'?lm~~lt1'tjJ 
!lti~n11L ,1tiJL~1J t1J111tJ~;'1 L,,~tl~~~ fiti f;'n;jl'l 

(3. 2) tl'11lf111L,1tjJL~'l.J t!JJL il~fl'll)JLD~~L "1~(maturity),~i°h~~'l.Jtl~t'fl'l 
(3. 3) trm1n11L,1tjJL~'l.J tmrn~1:~'l.Jtll~°t11~;'1L, (mental age) 1ltl~L~n 

LLIPl~~f'IW.J~bL!Jln\P\1~n~ 

(3. 4) L~n1 ~i~l!tir.J)J,~t'41iJ11ri1Lm1:~ (analysis) 1 ~L~tl~L"11']-C·rn 
(causal effect) Ll'l11ftt'{l'l ~~,:Lil~~~,l~L ~f111L1r.i~1°t1r.Jlf'Tl~'111 ~L 'l~l~tJLtl .~ 

C3. s) L~n1r.i-d',:t'41)J1;rnLLt'4l'l~L ~L l1~F111)Jn11"1~11 ~n11fil'lL~r.i1nrn~tJ~ 
~llJti11lJ (abstract symbol) Ll'l11 

4.) "i:: ~1J,,iHfl111Jl1'11Jl"itl 

(the range of abilities) 

,1nn11ti~'W'l.J11L~n 1~i~l!ti£J)J,:LLt'41'l~tJtJn1 '}fL ~~ti~fl'll)J~~ 1, 1 ~n,nniJ 
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:::· .· . 
·.· ,· 

n 

tJ\1-:i 51 fit 1\IL1ti'";";f '"\f '"LLl'ln'11-:in'" ~nn11;ln~11'Yltilf'11~1'11L'1'Wti1ti1l.J;'~L~n 'l '"1::~u 
~15tJl.JMn~1t'1titi11fti f'l1ll.J~ll.JTrn (ability) m~::f'l1ll.J~'"'l., (interest) 'lltl\IL~miJ'"Lmwri 

;'~ L,. L '"" L1.J'ltl'" (J. Ned Bryan) L'1LLU\ltltimtl'" 4 'W1n ;lti 

.... ·. 
:-.~=· • 

• u.: 

(4 .1) 'W1nfi;jt111t1~1t1TrnLLt'l::t111t1~'"'1.,t11n Sjt\'n~m::L~'";)-:i\i' 
4 .1 .1 LL~t1.:it111t1~'"ht11mLt'l::~'"'l, 'l '"L~tl\lfltlUll'Wl.Jlnn 11L~tJ\I 

u1t11m 

4 .1. 2 Sjf'l1llJ~llJ11t1L'",j1'"~f1.:i~nf'i (creative ability) '3\IYh 

-:11'" u1'" ...,7 tJ-:11'" rit1 ti11V1t11mn'"n1 ~riti1«.:iV11ti ii l'YI'"~ 1 ~ 
4 .1. 3 'l.~t111t111t15jti"\.'"n,n11t1,\1-:i 51 Lil'"tJci1-:i~ 

4 .1. 4 u~u;i'11t1niJ 1::LDtJ1.J LLt'l::itJu-:iti11 

4 .1. 5 tJtlt17°11t:f.:i'l.'"im~'"tlLL~'Yl1ti'11fLL,\IL'"itJ~~'Wt'll~ 
4 .1. 6 Li1h'l.'".:i1'"rit1tJ1.J'YllJltJL~L~lJtJ 

' ' 
4 .1. 7 LL~'1\ltJt:imntJ1n1.Jf'l1llJ;)'11L1lJ ,.t)1.J;)'1 ,.tl1.J11\ILL~·"" LLt'l:: 

'l.~t111t111t15jti 

4 . 1 . 8 LL~'1\lf'l1llJ;)'1L ~'" 'l. '"LL'" 1~::'r'it:i'"nt\'11 ,.tJ1.J°ril~ l'"LLt'l::'Vl11n 

'l. 'VI,.) 'l 
4 .1. 9 ,::ril\ll'"'Yi'"iiii'L'1°11.JlJtl1.J'VllJltJLLt'l::ijfl1ll.J~'1'Wt'll~i.t't:itJ 
4 .1.10 Sjf'l1llJ11.J~f'l,-tJ1.Jt3\l,jtJ~1Ltl\I '1t:if'l'ltl1.Jf'l11LLt'l:;~tj'" 

4 .1.11 ftn~lULLt'l::LilL,L'"L~tl\IL'Vl'J~t'l 
4.1.12 Sjt111t1'j'an1t:i.:i't1 ~1'1ut'l::n1::~t:i1t:if'" 

4 .1. u ftmbfl11t1ftU"l-tl~Lil'"u1::tti,-it 

4 .1.14 ri1.:i1~1tJ\Jft:imLt'l::t1ti.:in11m'tnt'l 

4 .1.15 Sjfl11t1u1::'Wtj;iL7tJ11ft:itJ'Yl-:1'11'";\t'l1511lJLl"''"'1~'"1>11lJ 
4 .1.16 f;nn11ri1.:i1'"LLt'l::tf'ln11'1. ~-:1'11.:i "i 
4 .1.1 7 ftnn17L"1tJt11f 1 

(4. 2) vnnfi5jf'l111JL'fl1Jl1't1~\ILL'1Sjf'l11t1L'f'"L,~1 Sj'}mt\'n~m::lf.:i-d 

u u u ~ ':ii ......_. 
~ 1 

~ ;.J :.JUll:J l:J 

115 
.~~ 

~ ' •• 
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4 • 2-.1 LLL'f".:im1m11.:iL'fi'1.:iL'f11fliu1-:i Sj'11111L'f1111-,t1q.:i 

4. 2. 2 L'Ji1L,.l'ij\11'ijfi'L"1't.J11fll.ll1111V 

4 • 2 • 3 '11\11'ijfi'L'11'l.l11fll.ll1il1VL fiiiL;iilL ~V\IL~n.i.t'tltJ 
4.2.4 ,:t~fl11i171ii~tJL'ijn,n-,-,iiL~flL'11't.Jn1-,,,tJftJ.:i 
4.2.5 Sj'111iiq~1'W~tJ'ijttJ'ijLLa:L~'111iii1t1Ll1~fl~ 
4 . 2. 6 Sj'111i1Lfl~fl'ijL l11'1citJ.:i~1~ 
4. 2. 7 '!l'fll.l'11\11'ijli''ijfifh'11'l.lilfll.l~il1tJLLa:'!l'fltJ'11.:i1'ijflci1'1tj'1 
4 . 2. a '!l'tJurh"1'ijth:;1 t ~LL'fh LL,jL"1'!l't1tJ'11t ~i11mn'ijltl 
4 . 2. 9 LLL'f'1\lfl11il;)'17L~il,,fl'1P!'ijLfl-:I 
4 . 2 .1 o '!l'flt.Jtl~u;i"111n~Lntl4'1 

4. 3) 'W1n~Sj'111i1L'f11117t1~1 LLPiSjf11111L'f'ijhq.:i fl«ni;tl4:11'1if 

4 . 3 .1 5jfl11ii~.:i1., t 'ij~1 tii.:i~L1tJ'ij~ 
4 . 3. 2 t ~fl11ii'l1i15jtJ t 'ijfl•m'l'l'-l,,fl\l~'ijLLa:'11.:i1'ij~L~V1ntJ 

&tlll77il L ,f'ij n1'lrit"11:rn.:i n17tJ~lliin17f11.:i 'l 
4 . 3. 3 tlflili't.Jtf.:iifl;)f!L i1'ij iflLL'f'ijtJLL 'ij:: fll1fLL ,\ILLn°L,, 

4 . 3. 4 '1fflt.J'11.:i1'ijL fi)JL;j)J~L~V1nt.Jn1'lL'fi'1.:itl'l:L'ft.Jn17tJt 
4. 3. s 5jfl11ii;1imii,,7.:il'11i'WtJ'11'l 

4. 3. 6 tJ~u;iP1111~,j1fJci1\IL~lJ~ 
4 . 3. 7 tl~u;fl ~qci1.:iP11lJtJ-,n;j LL,j°L"1'1ftJtJ'11.:i1'ij1. l1"1 

4. 3. 8 L'fl11fl11lJfLi.l~.:i;1Li.l'ij~,:,,1'1L"1L,j 
4. 3. 9 5jfl11iiL'f1i11'lt1L 'ijn1'latJm~r.i'ijLLt.JtJLLa::f;nn1'1Ltl1r.itJ .. 

Lrlr.Jl.l 

4 . 3. 1 o fl11'-IL'f1'-11'ltl L 'ij01'll11L '1'J~at1~'t 'ij'l::l111.:itl1'ijmn-:1 

ri1.:i ,:: tli't.J tl1.:iLfl1in11L;)lJ 

4. 4) -w1n~;jfl1llJL'fl)Jl'ltlLL~:fl11)JL'f'ijh~1 ;jfln4t\'ni;tl4::~-:ii! 
4.4.1 1"1Sjfl11)JL'f'ij1., 

... 
LL!Jlil 
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4. 4. 2 

4 . 4.3 

4.4.4 

'lll'1f'l11i11::~m::1-:i 

t,,i"r'J'1"11tlYJ '1'1ZtJ rm lm~ tJ;j n 11tJ11 u11 mj tlJ'-11 

t,,i~" 1,"1~fot,,i~1i111ti~,::~1-:11~1 "1lJ 

4. 4. s · ,::~1-:11~i.tmrn1m~tJL'11'1m11'lltJftJ-:1"11m~tJti-:ifl111 
;1Lu~ 

4 . 4 . 6 irtJuai1"11tJ1,,iL i11, 1 ~-:11~ti~'1'1ui1tJu"1i11v 
4. 4. 7 iftJ1Jtl'1.flL~l!tloff-:I "'j ~Lf'l!:JLLn;f1LLtr1 
4.4.8 . ~~'1-:if'l11i1t,,i~~irtJu 't~~~1,~tJ-:11~ti~~'1ui1tJu"1i11v 
4.4.9 "1ll'1f'l11i1n1::~tJ1tJf~'t~~1v 

4. 4 .10 5jf'l11i1~~L'aLU~f'lf-:1f'l111 (spasmodic interest) 
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rnnfi 1 

~ft11~u1~11an1~~1~1~1::n1~\B111m 
,~ L'Ji1L,L'm!t1~~11'1111'LLl::l.Ldfll.a 
ft11~u~t,,-3 

ynnfi 3 

~ft111'u1i.111an1~~1~1~1::n1~\B111m 

t ~1::litndv,~fl-31::1ilJ~1 ft111' 

u1i.111al~n11~ftn1-3~1i.in11i.i ni1 

u1uaitev ~ftaft111'u~t,,-3 

w1nfi 2 
~ft11Ml1~1""1~~1~1~1::n1~ 

tft1'1°"., Lf1L1t'm!t1~~11'1i111' 
l~ ~"lft11111\lt,1t'ev 

' 
· w1nfl 4 

~ft1111111'11an1~~1~1~1::n1~ 

ft111'Rft n1~~11'111~~1::n11u1u 

ft11~~1~1::ft111'u~t,1t'ev 

n1Yffi 3.2 : 1'::itJft111Jft'11J11'fl,,tH1l'm1'uu1::itJJj'11u11fln1fl 

LL't1rt~fi1J1 : NSTA ,1977 
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3 . s. 2 '111lJd1fitlJ 1 ~n11n1::·rhiiv.:1L~n 

Piaget LLl.'l::'1m:: 1'1rhn11fim,1"1~'11'1~ The Rousseau Institute m 

L~fl.:IL!:J'U11 (Victor, 1980: 6) LLl.'l::t•qiJ;h "n11L1tJ~11~1::tJ::L~lJLL1nilfl.:IL~n~~ cl1~L'Vltl,i 

,:;b nl'lif ~,1nn11n1:;yh~tJn'111Jt)lJfl~llltJ L ~11.:inltJilfl~L~n~~Lfl.:I LLl.'l:; t'1m 'Vl'J'if ;.:i'Y)1 Li 

nci111'111 1h::t'4un11cl~;j~n~m::Lil~11.ln11lJlt~iifl11LU~~.:ir.i1fif.lj LLl.'l:;;1LU~flci1.:1~.:1 
cl1'Vl1'rn~n 61 L 11,::-wu 111~iiu1~n11L1v~n11t1v~1 ~~tiif ,iu~'if,jm1::L ir~ 1 ~L~v.:i" 

-n11Jn11ii" . (activities) LLl.'l::n11~n1.l~u~ (practices) LU~'Vl~n1~h.:iL1tJ~1.l1:;niifin1'1 
Watson nci11fl~ff~11Sj~nn11i'in~1L ilw~1~ 1~lJ1n LLl.'l::11lJoX.:1ir111~L ~v'11v 1,)vvii1u 

~utiv 1 ~L~t:i.:iil.:inci11 t~w-wv1mii;'~1 iL~nl.'l.:i~v'Yi1n11°t'l'1!.'lfl.:I (experiment) 'Vl1t:itJ~u~ 
n11 (operation) 1~1'1PltJ~.:liltJ.:llJll.:I 61 fi1tJ\Pl~Lfl.:I LLl.'l::'WtJltJllJLD~tJ~11lLL1J1J•nn~.:i~Lil~ 
1tJn11ii (l ~c€~1.l1::tiiifin1'1) 1 if'iv tJ 61 'W'WJ~111.l1 ~L ~.:i~llJTI11lJ (l ~1::~u,j'nvllfin1'1) 
inn~.:iif ~ ~.:i,:;LiJ~115n11L ~lJ"':i~L iL~nSUfntJ::lll'WL ~ • ~~1.l~u~nl1'1llJlDLL1J1J " 

, (formal operation) niioX.:ici.:iunlJ 1iL~n1'1d1L wfmnii.:1'11llJt11ii11ti 1 ~n11LLniftlJ'Vl1•nn~.:1 
~~lltJL iSjfl1llJtJln Sj~11ii~~u~u'lfv~ii1nif~LiJ~"t'l1tJm (Watson,1974: 35) L1lfll,,:; 

nci11t11tJ1,)11 tJ1::~un11cl~Lnl'l•nnn111.l~u~n11"t'l1.:1n1v111-w'Vl1vtJ1::t1un11cl~Sj1tJ 
LLurn1J~1tJn11iilt~ ff.:1'1.:1Sjf'l11iid1fitlJ!Jlm~n 1 ~1tJ!Jl1.:i 61 tJci1.:in1'1.:iii11.:1Ln~n 11~L11,:; 
flll'lf'l::L ~L~tJ~n 

cf ci1~f'l.:l,::L~.:IL ~~LLcl' 111 n11n1:;'Yi1iJfl.:IL~n~~Sj1J°t'l1Jl"t'ld1fif.ljlJlflil1J 1~n11 
L1tJ~n11~t:i~t:ici1.:1~.:1 Fred W. Fox L'1Lt1~mL~L~tJ1n111::~uiiv.:in11u~u~D111~n11t1t:i~ 
(levels of performance in teaching) Li -X~-tt'Lvfo,::LD~LL~1°t'll~Lif'lllilLIBinrn;1n1i 
L 'VllJl::~lJ ~.:llll'W'fi 3. 3 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



I nTn'rnm~tJ~LLtJtJ n11m::'Yi1~1i1f'i1rnm 

L il~i '1L~i1,j~n11«i1-W-~'!51::"d1.:ifl1nrn~n rlflc LL ~::it l L ~L~n~.:i;j v 
U~1J;in11,\1.:151 rlL ~WJlL ~lll::~ll ~.:1-d'L yjV L ~L~f1Lflflfl1lll~litnrl,::1tJV ~ 
L~V'1flV~L"lfU~1V~tJ1~fil1~1!'.J 51 

II n111J~u;in11'l~i~-d',::ni1.:11~L~i~ I Li1Lf,r1!'.J lfl!'.JL~iJL;iiJ lll1fl, 

~~ 51 L if~ n11tJvi11'u~ut1v'l ~a.:irlfl1«.:i (recognizing) n11n1~~"~~n~1~ 
(identifying) n11,fl•h (remembering) n111::~nL,r (recalling) LL~:: 

n11;1LL~nLL'lnLL,'1 (classifying) 

III n11n1::'Yi1'lwi~ III ,::,jv.:ini11111n,1~i7~ I LL~:: II LL~:: 

IV 

n1::'Yi1L ~i1L;ii1 'l ~ci1~rlL~tJ1nun11LU1tJrn ritJtJ (comparing) n11~1 
fl1liJ«i1-W-~'!5(relating)n11•hLL~nfl11i1LL~Mh.:1 (discrimination) n11~f1.:i 

~m~1V1ULL1.JtJ (formulating) LL~::n11'\t1i11LL~'1'1L ~L l1~ (illustration) 

n11u~u;in111.~i7~\t,::u1::nvu'11tJn11n1::'Yi1'l~i7~ I, I{ III 
11i1nun11flitJ1tJ(explatination)n11LL~'1~L~'J~t'l~~~i1fl11(justifying) 

n11Yw1n1cl (predicting) n11u1::i11tl41'11 (estimating) n11LLU~fl11i1~i11tJ 

(interpreting) LLt'l::n11~,11tl41LLtJtJ1Lm1;::"1 (making critical judgments) 
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'l::lltJ 

v 

rnnl~~n11 . 

b th-LnTnJ~u~n1;~~~\l~\91 tl'1vn11niin11n'l::Yi1~\l'Vlilfl 'l ~ 4 'l::~u 
"r'lfBiinuri1m11 ~b~\l1Liii~f1\l~11f'1 (creating) n11t1~fl11L~BL ~"r'ltia\l'l V1iJ"] 

(discovering) n11~\91#f \lnunii (reorganizing) n11n1'Vl~\91~iJ).j~,1~ 
(hypotheses) ~t'rn\91,~n11n1V1~\91DtlJ'VllbL~::~1ii11ti'V11"11~B1.JL,),)1v 

111-w~ 3.1 : 'i~~1J8UtJ~fl1'iuiju9ifl1'i 
bL'Vlci\l~iJl : William D. Romey, inquiry : Technique for 

teaching science, p. 193-196. 

3.5.3 1Jl11Jll1'1rNflUJ1 

J.S. Bruner bL~!:lJflfl~~~ "! LU~~1~1~ii1n"t,);lm~nt1~fl1'1n~Bci1\ln11\11111\11~ 
b~B\ln11~fl\l flB~b"D'D'llB\lb~mrn::1Jflfl~~1Lil 1l'1vri1n11;lmn~ The Harvard Center for 

Cognitive Studies 1.l1::ii1ru fl. fl .1964 Bruner "t,);)191t)~Lbt'l!:L~~B the course of cognitive 

growth 'V11mL ~ 1'Yl1\ln11~~~1n11'IJB\lnl'n~ v~fLL~::n11L i11, ~\IL tl~t:-mn11;ln-~1t1~fl1'1~ 
~fl 114-J ~B 191fltf B \lrl1.J \l l ~ 'IJB \l Piaget b °r'l11::l'i l\lflL,)°r'I Vl Vli!L i.r~ti \!fl 11iicl1ti tlJ'tlB \ln11 

~~~1ri 11ii~1ii11ti 'l ~n11fi\191r)~ 'Vllb 'VllPJ~~ 1l'1vB1ffv 1111'1L U'-L~Bn~1\I 1Jflfl~cl1ti'tlJ~l'i1L 'U~ 
nl1'Yl\91t'lB \11~L~B\!Uf1B Francoise Frank (Watson and Johnson - Laird, 1968: 390) 1l'1vri1 

n11'Yl\91t'lB\!Lnv1nufl11ii'Yl1\l;J1 (conservation) 'llB\l'tlB\lL'V1~1nrn~n "] m~1::V111\I 4-7 

'll11.J ~t'l1.l11n~11n11Yi1fl11iiLii11,1 ~a\l~L 'Vl~B1«v11B\IL;\n,::L1v~1i,r.;t~ L;\niifl11ii,YB.:1 

n11 'l ~L ~B\11111'1 n11 t,rLLV\I ~t'lB\91,~~\l!Jll\I "! ~,::,YB\lillil'1V'YlflLL 'Yl~L ~m~1iit'ffl\11 ~ 
n11~,::ri1fl11iiL i11, 1 ~iB~~!J\1\1 "! "l,r 1.l1::~um1cl~L~n,::"l'1"l'u,::(']tJ\l!i~n'r!m::LiJ~ 
~1.l1i11ii~L~n,::~1ii11ti«ii~~L~~1v 
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d A A # -.,, A A 9'd -.,, d A #Cl~ I A 
n11L1m..m11L'{t:i"H1~11Y11'.Jlf'l1L'{m L~11::"Hn,l'l1Yll'.Jln'1 "Hnn11f'!m,11Y1t11f'!1L'{mm1!'l1.:in 

°r1111J;) 11111b15jfi11lJd1fi~'1vn11~1\J"Hl L "Hn11;;'1!!'1.:llJ°flbd t~wnnlJ~l~!lt:i.:i L~mLcl' 1 

cl t:ilJ ~rift £.JLLt'l::~t:i1J-rmnlJ t:i rJ l'lt'l'1'1L1t'l1 fJ ~ t'l.:ll"H!lt:i.:iirnn 11rin blYl l.:l 1'Yl l'.Jl f'llL'{l'l1 

'Vlt'lltJ'Yil"H ~'fi1n11fi"Hfi1'lL °HL ~'1.:llllbl tllrlL if"H 
., ' ' 

Henry E. Armstrong itmfi5ji"H~1~11~.:intib q=H.:itiflfi"H1Tinl1L'{tJ"HLL1J1JtiL11'.Jn11 

"the heuristic method" LLt'l::'1t:ilJlL'11jn11~'1LLUM i.J1tJU1.:l L-fit:i'l~;jm~tlllJlnif"HLLt'l::~~El . . 
L11'.JnLL1J1J'11.:i 'l n"H Lil'"H inquiry 'Vl1t:i discovery Lil'"HU Lil"H~°H Armstrong nci11L 1~.:!LL'1 
fi. f'! .1913 11 1 W!Jtlt::~L~nL~lJL~l'.J"HLl'i L~n-.i::~fi1llJ~EJ.:in11'ti1111'.J~EJYjnEJci1.:i~1 11J11lJ 
lllLl'i ~ft:ilJ'Yl.:iL~lJ;Tnblfi1llJLil"Hin!lt:i.:la.:i'11.:i "l L'V1ci1\f"Hvci1.:i5j1::1J1J .. . : LLt'l::,::L~lJ'Yil 
n11Ylflt'ltl.:!L Yivfi"H 'VllfltltL'{lJU~~'" "l ~L !l1ff.:i'ltiL'{1~n1t1-.i::~rn ~"HLl'i. . . L~n "] -.i::tiei vfi"H 
V111Tin11'11'1 "l L Yiv;Tn b1111JnlJ 1'11l'.Jfi11lJ1::~ m:: 1.:i LLt'l:: L "H ~ l.'f l"lL~m 'VI ci1U ,::t'l1u 

i.J1::L~"Hd1fi~ "] 1'111'.Jlllbl~ll'.J "]" (Kuslan LLt'l:: Stone, 1968 : 122-3) 

Mortimer Adler n~11-J 1 "fit'li.J::n11~ l"H~"H'Vll.Jl l'.Jft \l!l1J 1"Hn11111J11ll°r1nb:: 

'Yl.:i'Vlt'lll'.JL illJlL 11'11 !'.Jn"H LLt'l:: ff \!L~ !'.J1it:i\ln1Jnl1~1L'111~n11fi"Hfi 1ll.Jl 'l ittinl'i1 !'.J L il'"H -.i:: 

~it:i.:iv1;f£J1Tin11«\!Lnmici1\l1t:i1Jfi'11J m;f£Jn11-.i'1•h n11;"Hl'l"H1n11 n11v1.:iL 'Vl~~m Yiv 

n111Lfi11::~ LLt'l::L'{::-rlt:i"HLL'" 1fi1llJtl'1 t:icil.:IL 1nl'lllJL1lf1t:i11n11~1"H;it:in11L1!'.J"Hj LLt'l::L il"H 

n11ilnt1,-ian'11£J· (,j'.:in1 Yltl.:IL'f!I;) 2523 : 7) 

Lucus LLt'l:: Burlando LL'{"Hf!Yltlb~L~tnn1m11~1"H'l1 " °r1nb::L"Hn11~1"H-.i:: 
i\'1 !'.JL'{f l.:ILL'{1lJ'1t:i!l1J1"Hn11fi"Hfi1'1 'l '"a" 'l 'Vlti'"J L '"L ~.:11Y1£J1f'l1L'{!Jli L ~11::n11L'{f l.:1i.J1::L'{1Jn 11ru 

°r11.:11Yl !'.Jlf'llL'{l'li\f "H,jn,::L i.t"H 'l ~L'1nj;'nn11~~ if~'Vll n11V11im~t'l n11~ lim~t'l L UL'{f l.:1n11.,..J 

;jn 11i.J1::Lij"H~t'l,1nS\l~fi'" ~1J LLt'l::L'{1u ~t'lan'11£J "Ht:in,1n\f '"L "Hn 11~1\J"Hl'Vl~n~l'l1 L 'Viti~'"· 
ff.:iL i.t"Hti\ln11;lnb1'11£Jl'l"HLt:i\lL Yiv 'l ~L'1mn,-in11~1\J"HlLL ~.:it1'" t'1£Jn1'Vl"H'1iTin11L'{t:i"HL ~L'1n 
t11"HLLt'l::Anb1 'l ~lJ1·n~L'f" u::~"H;.:1L'{1u't'1-l1 'Vl~n~l'l11~11Yll'.Jlf'llL'{l'li'l ~~mj,,u'" \f '"~fl 
f1t:in11t11"HLil"Hn11LmlJlinb::~d1fi~~L'f'1. (Lucas and Burlando, 1975 : 769-770) 

n11~fic,::i 11L'1nfi"HL'15jfi 11lJL'{llJ11t1 L "Hn11 'l i111b1lJ1ni.ttlm oW!'.J.:I L'1d"H f:i1,,::«.:1ml'l 

:l<>:a~a·"'i:a:aJllllllllllllllllllllllii:;::::::::::::::::::::::::: 
~ ~ -............ . 

122 ] ~ ·=-:·:·:·:·:·:·:·:·:·:·:·:·: ~ ~ -............ . 
J ~ ·=-························· 
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,,r,Jnlim:iru::fl1n11VJ'1•n ni1L'tJ~ ni111v·n~,1nn11fi1~ LL~::ff.:iSj1in11a~ 61 ~mnn 
inv. LL¥ifiitm.1n~inn#ltm111. ffll1tl1i1L ~fl 1. lfL;)n 1¥i'1fltJ'Vl7fln1::Pj~1. lfL;)nit'ntl~i1flll LL~:: 
7::WJ1\IL~fl~~.:i1.lfi11nfiL1fl . Mc Glathery nci1111 "ilt1i.:iLL¥iL'4,j'tJLL'4~1i;iL'4LiJ~,j~ii1 
'}ru~n~ru:fl;)L'1~~fl\lflll#lfln11i. ffll1t11i1L ~fl i. lf-Xm7v~Lfl°lPi'1fltJ L ~11::'11tl1ii,::i1v i. lf 
\lrn1v~f;'nn111Lfll11::~ 1vnn~1·nrnl fil1t11i1,::L tl~Lfll~fl.:i;jfl~'!\'1vi.,.;flll'111,L'4flt1fll11ii 
L i1 i. ,~fl\IL~n flllfll,,:: i. ifthti1i1Ltl'"Lfll~fl.:in-l::~~'l ,.;L~m'hi;jfln1::·rhn11 Lfl 61 vi7fl'!1'1 v 'l,.; 
L~nf ;'nnTlfi l'l ti'"fli1'l ~L ~.:iL'{f l\IL'{'ldti '"fln•nnif ~fll1ff .:ii.ffll1t11i1Ltl~i11¥11J1~ti,:: 
ml f.Jfll 1tl'} lJfil1n1:: rhf'i L~n LLL'{"\lflflfiillLL~::L'{llJ11t1 L 'lfL U ~Lfl~fl\l;j!JL'{°ll'tJL'{'\l ~fil1L1 tJ~L~ 
tJ ci1.:i Lfl'-\m.h::L'{.:i~ t11.:iflf \IL 11t:iTn:: 'l 'lf fi1rt1lJL U'-\tp.Jn1clcl1vi'lt1n11~flfl 11iiviii1m£fo 

,'"n~1 £J L iJ '-\L ~fl\lfi11lJ "1 ,'-\t11.:i 'YiL 11Lfl\lfl1,,::~l.IL u 11Yi1LifL11;.:i,jti.:i 1. '1f t11ti1iivi1ti~1.1fi" 
1tJ11L 11fl 11,: tlllJ fl ci1.:111~.:i ,:; Sj ~~l'lt:in11L1£.J'-\ ~fl\! L~n~L ~1n1~\IL'{tJ'"tJ tj • (Mc Glathery, 

19 7 8 : 13-14) 

L '-\L~tl\lfil1 i. ifiltlllJL ~ti,::ri1n11L'{tmn~ 'Vl1fl,j'fl.:in11,::m·nLL ~ 1fl1llJfimlfl\IL~n n~ 
Gagne LL~:: Briggs 1~fin~1-wt111 "f'i1rt1lJ,::ofi1V1it1ti LL'{;jfl'"n11LL'{'-\flLL ~::'Vl1fln11 
LL '-\::i.b i. °tf ~L1 £.J'-\b~iJn11~1'lJ'-\1n11L1£.J'-\f'nn1::~t1~1 Cn11n1::~'"-n111,j'i;iflt1) L tl~ 
n11L1 f.J 0~11 '-\1::~t1ey\IL'f" (nTmnUtlj'Vll) LL,f 11f'iltlllJ~°ltllJl i.ifL'{fltJtlllJL~n~~ L~nLlJ 
L'{llJ11t1 ,:;i;i fl t1Ll'in'1llJ LL~ filtlllJ~\lnci11,:: LL'{'-\flfl 1llJfi"~,::'!1'1 fJ i. ,.;;Jn11it lflfl '-\L ~tl LL~:: 
n{]rnru'Yi~1.:i 61 lJl~L'{lJ ~L'{l'-\L ~flt'4f 1.:in{]'Vl1fl LL'" 1'Yll\IL ~fln11L1m.q1 'VllJLl'i'LL'{lJfl" (Gagne 

and Briggs, 197 3) 

3 .5 .4 fll'i n"f l.:JLL 'U1fl1ll.Jfl'1 

ri1 ~ ~fl'-\L~n i. '-\1:: ~t1tl1::trnfin~1LL~::,j'fi£.JlJfin ~1'1fl'",j''" ,rn,::-wt1fltjL~iltl 11L~n 

L vici1~'"1,.im,,::flit11£.Jti.:iu11n{]n11ci~1.:i 61 ~iT.:iLn~(~1~ ~.:iii'Lll'"L -w11::11L~n1lJSj 
fl 1llJ L'{llJ11t1 'l '"n11it lL 'Vl(Jj ~~lJ ltJl\l~\ILl'i-ci'-\Lfl\I L~n,::~1"-w ~\l'Yll\11'11'";'1 i., LL'" 1fl 1llJfil'l 

i. '-\L ~.:im1n 1'Yl £.J1~,::nt1niJim~~iJ111t111iJV11m1 £.Jrn1 £.J.:i 'l ,.;Ln "cu LL t1t1('"ii1L ~fln111't1f 
L"U~\l~l\I 61 11'1 Piaget Ll'i'LLL'{"\l~~n11'Yll'l~fl\IL~fl~'-\V'-\Utl)'VllL'Vlci1itliiJ1niJ1£.J L'!I''" L'-\ 
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rrnl1Lrit11n1ml'Hl"~1~'1"1"q (conservation) LLL'i::L''1"f111i1Pi'1"n17ri'1~~'1"t'ft'f17 'Yl1'1 

L''1".yj11t1'1t1'11n1rt (space) 
. - ., I 

n11V11Lfi1 Lfl7"LLi.l1fl11ilfi'1'Yl1'1YiL 1 t1nnwh mental model \Yi.ltl'111L tli.lL 1 fl" 

d1'1tlJPi'1n17th ti Ltl" ~'1.:in17 L1 t1llf ,.l~if ,jn,:: it1tiL...;L~n$jfl11,.t'f1~17ti\t 1~an17L1 t1llf Lfl 1 

Lin ,n ...;,r"Ln '11h:lt1'!f\t¥i'1'tiJ't,r '1ci1.:ii.t''1tJL~f1,::fl~u1t11.J71n~n17clPi 1.:1 'l Yi L;in 'tii 

Lfl t1Yl711J 11L 'Yl'!fi17clL Via 1-if llSj fl 11).J L~ ti 1~i.lrli.l)J1fi fli.lLL'i ti L~ fl LL i.l 1Yl1.:lfi 17 fi '1~fl" L;j n 

u"Ln'1;f llflci1"L V1).J1::L'f)Jud' 1 L~n,::t'f1).J17t1'Yl1fl11).JL 'li1 'hnu9"'11.:1 'l -YlL~~~V1i:t1't'1 
LL,r 11L~mLPia::fli.l ,::Sj LL i.l 1fl11).Jfifl L i.l;" L ,L 'Yl;j'1i.lni.l LLPiliJ LLUU'Yl1'1 Lfl7"t'ff1"cifl)JL;JL 'Yl;jfl~ 

n~ LLa::nff.:i'\1JSjC;li",::t'f1i117t)V11'11YJ"V11'1~~~~n~m1" 'l ii1LLL1'1.:11 ...;L i1ll'L"i llihiui.lU 

Shtn;" 1rit11'YIL'i1tlflllri'Yl1n17;1n~1fii.lfl1'1 L i.lL ,fl.:iif L '!tll Bruner 'tticl1£i.:1'111ii 

d1'1~~fl" Lfl1 "t'ff l.:i flflllL "lfiJ~,::~.:iLnfl;f llfl ci1.:1Pim -tifl.:i L Yi71::,::$j ~aPifl~u 1i.lnTn1 tmf 

LLa:: ff .:itl fl 11L ti i.lS.:iri; 1L Ui.lfl ci1.:1 fl.:i Yi qL1 till,:: ,j fl.:! n7:: ;ifl1flf llL ~fl rl,:: t'ff 1.:1 LL a:: 111 u !Jli.lLfl.:I L...; 

t'ff1'1fld'fl.:inuflfli.lL "lfDL V1ci1~~'11~ (Bruner, 1960) Duckwarth mh111 ~L'i.:11~1lfl.:I Bruner 

iifl1,,::L 1.J1t1rn tit1u'tfinu~an17ri'1afl.:ifillfl11~fl.:1 Piaget ri£ifl11 • L~n;iflt'ft111.Jitn ~ 
,::,j'fl"~~i.ll'1i.lLfl.:!' (Duckworth,1964: 172-175) ci1i.lL~L'f'Y11S~~$jn11L~~mL~::L...;L;in 
f ;'nn17rli.lfl 1'1L ~flt'ff l.:1'111).Jt'ifld1'1~'Yl7fl big idea LLPiri11L i.lri1.:iiJ~,J;j~~~ ·l,::d" 
iJ1u Dl "Lfl7" t'ff l" 11 ti" 'Yl~n ~m 71).J,.T" Lfi1 Lfl7" ~'1"71 t11'!f1~,::\t l)Jlt'ffl~)J 1nn 11,:: ~" i,,-f l" 
1...;L;imtli.lt'ft111.Jitm ~tJ~~i.ll!Jli.lLfl.:lflci1.:irl Piaget nri11't1 

Mink 'tfi·rhnTl1Lfl11::~~a.:11i.l~fl.:I Ausubel ~nn'Yl~.:iafl "The Psychology of 

Meaningful Verbal Learning" LLa::'Yl1n11Y1'1L'ifl.:ID1::nf1UnTlfii.lfl f ltlfi'YIL'il !'.Jfl ci1.:1 LL~::L~ 

Lt'fi.lfl~~n11An~1.yj~ lt'fi.lL ,V1~1viJ1:: L~~ Lit~ 
1. Ausubel L~fl11 1~n11t'ffli.lriLi.t'i.lL...;L~nRn~1fi~flf1V11S.:11'Yl;J 'l (thediscovery 

approach) ~i.l,::it1 !'.J 'l ...;;jn11~~i.l1n111i.lLLi.l1'111).Jfi'11lfl.:IL~n 
2 . ~1J1i.lnl1L1!'.J~f 1lfl.:I C;i, Vitt) ci1~L 'Yltt),::L th~n111'rnfl1S.:irifLLd'1).J1nn 11,~Ltl~ 

n ,-,i,,-f1.:ii,,-11fi'Yl1flfi~fl f 1V11S.:11 'Yl1J 'l 
3. 11u1~n11L1!'.Jllff1L i.t'i.lL i.lL~fl.:ltifl!'.Jtllflci1.:i;jfl1l)J'Yl)Jl!'.J (meeningful verbal -

···:···:: ·->~·: 
ll 
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learning - riLLPl\I) ~'",::;Shh:::8'Yln111"r"lLLCi:::,::;Sjft111"r"l "tnd'Lfil'.J\lnUf'l 11iiL th~,1\li11nn11n17 
L11'.J'"LL t1t1Yit1\1;1,'"f '"1, (rote leru;ning) LLei:::,:::l'41ii1'lti~1 "L Ul iti11'.J'YltJ flnul'41111i'1l'~a'" ~ 
L'1lnfi11'.J 

4 . fil7L11'.J'"l~Ln'1,lfi111.J 1'"nTrnnUtiJVlln;'iLLCi:::11u 1'"n17fi'"f'l1'1v11a.:i L Vl>J~ n;) 

citJiii1'11'.J L ~L;\n~1"Ltl'l {l '"~im.h:::i11''"L'1tJci1\ln1'1.:11111.:1LLei:::'11'11'.J L ~;jn17~!'4..m1n17 L '"Vl~n .. ., 
L3fl'ltlfi'111'.J 

5 . Ausubel ,!'""t ,-;1111u1'"nl7L11'.J'"f ,::;Sj~n'!;m::;L Vl;jtJ'"nun17L ~i!YJ'" (subsuming) 

S\IL V1>J ~ L ~LLriL;)f}y\Sj~'"'1'"V11mfi1 tm\ltJ~LLi1 LLCi:::tJ\ILU'"n17ft-ij1.Jt1\fl~L ~Lnfln17nu 
-,1iia.:1-rlLu'"1h:11'.J'11'~a'" ~ 't'1tJci1\ln 11\11111.:iL ~tl 'l ~Lnfln17Ll'l1!'.Jiin1-,~1.:1V1i.t111t:in~1!'.J 
~.:iflt111,:::L tJ'"nl'lL ~ii"r"l«.:i"t '"nl'lftf l.:immL~Ul ~LLricfL1!'.J'"L1'L ~~f tJiiL ~ml'l1 !'.Jll 'l '"n11i'u 

fl11iiv V1>J ~ ~,:::fttJ'1flitJ.:inut11111:::LL -.1.:i"'" 

Mink ftlu111 '"11u1'"n17L11'.J'"n1'lfttJ'"~'"flC-~:::~ti.:1~1fl11i1'1fl;\1.:1 ~ !ltJ.:111r.Ji'1!'1 

lJlLft°"tlLL '":::LtfontJ°" ch°"'lll'.JCi:::L~l'.JflVtl!'.J ~ LLCi:::th'"tifllL ~'" 11LlfaL~tJ\ldlt1'tiJ~°"fl11,:::~l 
ii1fttJ'"L'"1111'.JV1&'\I ~.:1ifL~tJ'11'1!'.JL~Lnfln11~1\J'"1n11i;itJLU (Mink, 1964 ~ 196-203) 

3.5.5 'Wqfhl'i'i1JLLil:fll'iL~UULL1J1J 1tl'fLLfl'i1J 

(behaviorism and programmed learning) 

n17;1n'!;1fi'"f'l1'1 L '"L ~ tJ \IY-lt];jnnii~'"-iju 11L tJ '"'" 1'lllm1ii11 ti.:i; i;i i 'Yl!'.Jl'Yll\I n 11fin'!;1 

fi~'1i'ufl11i15tl'.Ji1tJ ci1\ln 1'1.:11111\1 -iju 11L tl'"L ~tl .:id1t1'tiJ'Yll\l,l'l:j'YI l'.J1fifl1 cf fttJ '"fl 11,:::fin '!;l 

LLCi:::°t11fl 11iiL i1 hL ~tl~lt~rn L tl'l {l '"n11L1 l'.J'"n11 fttl'" 1flmu~1:::ti ci1" ~.:i 'l '"L ~ ti.:iti 11~ 1 !'.J 

'!llltp.h:::ft\lflL ~ ;-.:i"r"lt];in77~ ( behavioral objectives ) LLCi::: n11L1!'.J'"LL1.J1.J t 1.h LLmiJ 

(programmed learning) L71,:::"r"lu11L~;jn11~1~.:i'l Vl>J ~ lJlLft'"tJL '"~n'!;ru::;ri;j~'""tl'"L ~tl 
1 ~ n11'11L -n"».:11'"Sj«n'!;m::;fit1 m tl'"fiti !'.JL tJ trw~::;;j ~.rn;)i;itJ cf L1 !'.J'" ri ,:::Ln flf'111iJ1"'Nn 11n Tl 

L1 !'.JWf ~'",::;Sj~l\J'"ltl
0

Vl\li;im ittJ\l\JlllJlU LL 1.J1.JLLCi:::tJ~L '"LL'" 1'Yll\I~ ~1'"n11m:::Ll'111'.JillJlLLi 1 

L iJ'"tJ ci1\I~ Sj-ijnn11;in'!;lVICill'.Jfl'"«l ~fl11iift'" 'l, 'l '"L ~tl\l~t"];in11)J LLCi::: t u1 LLm)Jn11fttJ'" L ,\''" 

Jenkinson 'tfinri11-J1 • SjtJ7::;;'n~~!'.Jl'"VICil!'.JtJci1.:1fiLLftfl\IL ~L ~'"1l"r"lt"]~m1)J~'" 
L tl'"L ~tJ.:ifi;jfl11iid1t1'tiJ LLCil:::;jf'l 11iift:::fl 1n'1tin11m1,~tiu tflmU"r"ll:::tJ ci1'lfl'l 'l '"L ~ ti.:1111 fi~~ 

• ,•1 I I ');, 'o lo 
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. 
n1'Vl"f.i\91LL ~ il'111LLcl' 1 ... 1 "f.iL ~ti\lfl111Jl,f "f.icim.J;jfl11l.Jt1::\911rwlflnTln1'Vl"f.i\91LL~::nTl{J]11'H1tiu 
11'i~1 rm ·;hn11°t'i1fl111JL i11, n11,::~1nwJ11L~nfl"f.i 1191;jYfn~::lJ1ni.tfl mLti1 'Vl"f.incifll.J°t'i111'i 

~1rJn-hn11~,::19J11,:: 1,h1n~:: LL1.J1.J 1191;·-:i,::L 'Vl1Jl::t11Jnrn~n~fl1,::~ti\lt1ti"f.i n11L~tim cd'm-n 

1Jll.'1tl"f.i ·citi1J,::l'ln,l.'1ti1J11'i~ lrJn 11n11~,::191fl111J~\1Yrn 1,!ltl\IL~n L 11,::-wu 111 "f.iL ~ti-:1111 • 
!ltl\!Yln~:: fl111Jl.'111Jl1rt Ylf'l"f.ifl~ LL~::fl 111Jl.'1"f.i 1, ~L1lt111Jl1t1fil'Vl"f.il91LL ~i191 ll'i11L1l~tl\I 
n1n::utjne!-:11 ~fan L~n1J1m.fo m ~rJ-:11191LLcl'1 1tin1!.'1~fl1,::-ri1n111'l91LL~::u1::L;j"f.i~~n citi1J~ 
,:;°l'i1L1911"f.i1::rJ::LL1nL~1J~t'l\lijml'l1rJ1Jn11!.'1ti"f.i" (Thier, 1970 : 179) 

Atkin nci1111 L ~ti\l'Wti~n111J~"f.iil'1rJ 1 °vi!l1J1"f.im1L1rJ"f.in11t1f.l"f.iL~lJ11'i1un11'W'l'l.J"f.il 
n 11tl ci1-:1n f l\1!111\1 1191 rJ'W rJl rJ11Jfin~lL ~ tl\I nl1L U~ rJ"f.iLL U M'Wtj ~n111J!ltl\I L~nti ci 1\11::,J 191 

1:: 1-:1LLt'l::n1:::-ri11 "f.i~ -:i ~l.'111J11ri 1mLt'l:::l'ln,l.'1ti1J11'i tl91m'il-w1::ti ci1-:1~-:in11u1'1Ju1 \l'Vl~n~l'l1 
11'111Jn11ci \I Ll.'111J LLt'l::: l.'1i.1'1Jl.'1°1-! "f.i "rf-:iti\I f1nl1'Yll\I n11fin'l=tlLLt'l:::1',1Jlt'l Atkin 1\Plli-:iiti ~\IL n \Pl 

L ~ rJ 1nrn ~ti -:i-w ti~ nD1J LLt'l::: t u1 LL n11J n 11l.'1tiwrl,:::°ftl1Jl l.'1ti "f.i 1"f.i1'!!11 'Yl rJl fill l.'11'1111'VI ~1 rJ 

ih:::n11rf-:1 'l "f.i~n~m:::~~u1::: trJ'!f~LLt'l::: t 'Yl~1J1-:11h:::m1L~rJ1n1Jn11n1'Vl"f.il91 (define) 1 w ~ti-:i-t\,::: 
°ft 11J ll.'1tl"f.iLLt'l:::n 111191- ih:::L ~"f.i~ t'l 1191ml.'1"f.itl1lfl1fl11,:::11'111\1 LL~'"tl cil\IL 'Vll.Jl::~l.J 'W rJl £.Jl1J 

1°viL~n11'i;j ci1"f.i111J 1 "f.in,n111J~1-:1 "! 1 °vi1J1n~~l91L-tlti~,::;{J]11'il~ti1J'Wt)~n111J~LU~tJ'"LLU~\I 
1u11,:::L iJ"f.i1U{J]l1J~flll91'VI1-:i11'Vl1ti 16J n11Lill911tin1~1°viL~n1l'i~\lijtim::-ri1fhn11l.J tl91£.Jn11 

11~ijfl1:::'VI1 l\lfl1rl1.JL~n LLt'l:::1 ::'Vl1 l\I L~n\Pf 1 £.Jrl"f.iLfl \I cifJ1J 'il::if 1tJ1 "vin11 L1£.J'"l~hL-n'"1ul'i1 £.J~ 

LLt'l:::;jtfln1!.'1m1'il t1fl1Jll911i~~191 (Atkin, 1968 : 27- 30) 

LL~ 11L ~ti-:1111!lfl\l 'Wtl ~n111J LLt'l::: t u1LLn1,m11!.'1t1'" 'il::L il'"L ~fl-:i~;j ~£.Jfl1J1'1Jl.J1nn{J]11J 
LL~n~i.1'nn11fin'l=t11J1\lfl"f.i 1Jl\ln~1J ~v-:i16Jt'l-:1fl11~L~"f.i1'i1£.J Lil'"f.i Gagne (1970) nci1111 

1 "f.i 'Vli-1'\l~tl the conditions of learning 11 "v-:i16J;j1nnl1t1fl'"1191L ~tJ\11TIL~tJ1~'il::il'1£.J 1 "vi 

ri1°f.t l lUt1fl"f.i 1 ~~fll91flci'fl-:i11'in1J'Yltl'l=l~n11L1£.J'"lrf \l'Vl,m" rf\!ULil°"L -w11:: Gagne L ~ti 11n11 

L1tmi',t"f.icim.J'il::~tJ\IL il~!i1J 1~n11\ilm cdt1.:i~U\1L nl91;f~1~'Y!m 1~1 1191£.J'il:::L~lJ'illnnTlffl::~~ 
!lfl\l~\I LL 1\91cl'tJ1JL-tlfJ 1 ~qL1£.J~1~11Jflfl"f.ib ~1foci1\l~ltJ "] LamitJ'" LLtr1;\l'il::~1~~n11L1£.J~1,t~ 
°f.t1Lm ifl ~n11LLnDtlJ'Vll'Vl1t1f'"1~rii1'l~~\IL 'Vl6J "] lilfllU n11L1tJ~f 'il::U\ILn\91~~~ll'i'il::~fl.:lLnl91 
'nnnTrn1:::-ri1 ~ti~111£.J 1~L~t1~1!1-t\LLl'ln!Jl1-:in~1 "f.iw:ntJ "! LL~~l.J Lil''" 1 '"n1ru~flc~fl\ln111i 
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n11tlntl~u;i~1~ iJu ~«n 1 un11t'{flU L~ncimJ19::mfln1"'1 un11;'1'1n,m1,,,~s:J«n'?lm::L iJultlll11,,, 

"1 fll1919:: L tl '1'Yl1~n11tJ~D';j1~n11~'1111~flflnL tl~n,ufi ~i'un11t'fflUL ~L~nf inn11 LLn 

11tl!~1'11 v¥iuLfl~n cl fl,,, ,::"rh"L'1 u1~"f ~"1 fl1,,::"t'1~ n1111~ LL~uL 1~ 1 ~~ \.L1 LL~:: 
'W v1v1,,,t'{f l~t'{ti1un 11cl ~1flri1~Ul'IL~ fl UL '!1 L -..fL~n L'1L~;tlJUtlJ~1,;' 1 Vl'lULfl~ trn'?lm:: L ifu it 
cifl ,,,,::if 1(J1-..fLn'1nl1L tl~ (JULL 11~~ 1 u 'Wti;inn,,,'llfl~L~n ""fl ci1~n 11~'1111~ LL~::91l::L iJutl1:: tviri.t 

'1fln1-:r~~u ln111 un11L1vu'f LL~::n111.1f l~LITT,_,1.1;iif tl)tl)l 1-..fLLriL;)n t,r,,,1n~q'1 
The California State Department of Education L'11L'111::l1~~~~~L~V'llfl~n11!.1flU 

1rm1f'111.1!'11Ll'lvn11L it u 1 UL ~fl~ 11'ltitl1::t'f~fiiL i~'Wti;in11,,,L 1'Wfll.11tft,;'il~U 
tl1::n11~ 1 . 11'1t}tl1::t'{~fiiL~~'Wt);in11,,,tiri1~Ul'IL-ll!n,::L ..tu1 UL~fl~fil'lLU~(JU 

• I ... ... !"I ... I I ::, "'\~ .. ... ::, e! • 1..0 • I LL 1J ~~'Wt) l'lfi11,_,'YlL uUL 'WV~tJl~r.11UL 'YllUU ,_, ~'1fl'lfltJf'lq,_, 'Wtl'1n11,_,'Yl~~,_,'111'11191l::L u~VULL 1J~~ 

LL~flci1~t 1n l'll,,,'Wti~n11,,,'fi°,j'fl~n111 ~L tl~ vuLLtl~~~uL iluL~fl~-n°"1'L'1n1~u"1 ~Lnl'ln11 
L tl~ (JULL tl~~ 1 u«n '?lti4::~Yi~ tl1 ::1.1~fii LL~:: t'f:: '1 "ln '1flnl1 ¥11191lt'{fltJ 

ih::n11-n' 2 . n11n1~ul'l1''1ti1h::1.1~fiiL i~'Wti;in11,,,flci1LL ~i'1,::ihv 1-..f'11'111'1 

fl::L u~~~91l::D~Ln'1funrn;)n'L'1flcil~LL ~UflU 
ih::n11~ 3. n11911::1''1LL~::tl1::LSju~~n11L1vujflcil~tJn,jfl~~u Lilua~~LiJu"Ltl 

Ll'i v1n LL'1n11ri1~u'111'lt} tl1:: 1.1~fiiL ~~'Wtl ;jn11,,,19::L iluLnmeri;f u~1fi,::ib v 1-..f '1l'111,t'{fltJ 

n 11tl D1J;jn111-..fL ilu'L tl¥11,,,,_,11'11J1U~'11119::L ilu'L'1 

1h::n11~ 4. "cl.'t1u,,,1nl!n,::L'1V~U'1fln11ri1~u'11''1titl1::t'f~'1L un11L1vufLLtJtJ 

'Yi'1 61 Ltl ti1~1n11Ll'l°;jn11ri1~ul'l1''1titl1::t'{~fiLUL~~'Wti;jn11,,,LLLi'1 cimJ911::if1v1"1n11 

Ll'l1V,,,LL~Ufil11.1flU5J~~;\fllflnl1L1VU'llfl~L~nfl~f u 

tl1::n11ti 5 . n11ri1~U'11'1t}tl1::t'f~fiiL i~'Wti;in11,,,flcil~ LL ~i'1 cifl,,,if1VL -..f f11 

;)1L Uun11!.1flULtl'11v;\LL~::s:J«,_,ti'Yln~~'1fln11L1vuf'llfl~L"n 1 u~'llfl~'1U (Sund and Trowbridge, 

1973: 104-106) 

3.6 iU'ilihnnu-uflu1n'lJfll4f it'ilu,~1'hm1tt1i111fluiut.11~aJJ+Tfl)Jl 
tl1::L"ud1'1tlJ,,tl~n11t'{tJu1~11'YlV1f'f1t'f'1i"l u1::~tJ1h::ttiJ;1m;i~u'L"1ln11'1n~n 
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~,11tl41nuflci1.:in1'1.:i,, 11.:i L Y'l11::LlluL ~fl.:i~L~1nifl.:inrn1in "1. u 1m~iiL i1L1 r.iu LLa::,,1nu 

n11L1tJuf~,::\t1i11 "1. .fl °t1L V1i11::ntJ1tJ,,fl.:iL'1n Sjth::;'n~Y'ltJ1u~tJfli11'tJnu "1. uV1~~nn11;imn 11 

"'t,J fj 115L'ffJU 115"1.flfi° ;lfi° L11'1fi° ,::\t1i11LiL'ffJU1'Y1 tJlf'llL'f mL uiuth::trnRn~nL~L 'rluL;i tJ 1 n1.J 

n17L'fflu "1. u1,nau si • ~::ilu;.:iY'lfl,::~,11tl41 'L'111nTlL'ffluirir.i1f'l1L'f(Jliiluciflii ,::,j'fl.:i;ji fl 

~·n1tl41L ~flV11~ri1.:i~L V1i11::L'fi1nufl~(Jlafll'1L 1a1 flci1.:i'L 1nPJ1i1L'fi11'1i1n11;ln~nLL ~.:iL'f'Yl~,Ll'i 
LL'fUmLu::L~tJ1ntJn11L'ffJUi'Y1tJlf'llL'f(JliLu.fu1h::trn;ln~n (National Society for the Study of 

Education, 1960) Y'lfl~,::L'fltlLtlu1h::L;\u~1;Jqi si L'1~.:id 

3.6.1 ,,1J1Ufll'Ht'ilU ;i:~n~U'i:mn1J~1ll 

3 . 6 .1 .1 n17 LLrlUqJ'Yll 

th::Srin111Y'lm1L'fflu 1rir.i1f'l1L'f(Jli~~1.J 11fjfi}tl4ti1i11n ~q1Jiilu ,::;j ~m -tifl.:i ,ln 

n11n1::~u "1. °t1L'1nV11~ri1.:i "1. un11LLnuqiV11,j1tJ~1,,fl.:i~ 1Lfl-:I 11'1dl,J ,jfl.:ithtt.:i 1·11.h::L~ u ,,fl .:i 

tf qiV11,::L 'ii,j\i,,1nn11~ficn1V1ufl "1. "t1 Vli'fl11L tlutf qiV11~L;\n\t1i11LL'fumfl.:i ~nnTliiim~n 
LLa::~n;(Jl1rir.i1"t"'1n~n t1u'111 LLa1a-:1'111iiL °11w;\1tfqiV11,::Ltlu1h::L'1u~~1;JqiL ~fl 'l °t1Lnl'1 

n11n1::'1ul'lm;\nu.a:: ~n1V1Ufl'Yl«nq'11L v:im 'ltu"t urhnniifi° ,::'rl1tJ L ,,rnn11V11~ 'Y11-:!'1fln11 

LLntf qiV11~.:i,::LtluLL -,.:i~«n~u"t °t1'1&V111nn11L'fflUL u1uLL1.JtJl'l1.:i si L ~fl "1. °t1,,tJ1un11L1r.iu 

n11L'fflu'11L ~u"t ufl1iiL u 1V1i11r.iri' rh'Ylufl "t 1 ~LLfi .:ifj fl11i1L ~fl11t11fjn11n1V1u'1u1::L"1 u 

if qiV11 L'1fl ci1.:i LL~ UflULLi 1 ciflii, ::'li'1tJ1~"lL'f11.111t'I; '1rhnn1.1 L'1L'f fl flfiifl.:i -rl.:i ff .:i L'f 11.111t'I °t'i 1 

"1. ~n11u1::LSju~aL'1L'f::fl1nflMi1r.i 
u1::L~U,,fl-:!DqJ'Yll~L'1nLLa::fi1,::,j'fl.:i111.1nULLrlilufl1,,::Lnflf ULfl'L u«n~t\4:: 

'11.:i si nu L'li'U L~n fll iJ.:ifi1J Vli'flL'Yl'Jnl1t141uif,,UULUU~nl'YIUfl;fU1Jl LL'1ft.:i~,::Lnl'1 
u1:: LtJ'lf'"1Jln~C!" °t,j'LLnif qiV11ftn1::Pju L °t1L~mnfltl111JL'fUL, iifl111J,j'fJ.:in11ft ,::V11flil'1fl1.J 

'11 vn17fllufl1'1 n11'Ylflafl.:i,j'1 r.i~1,,fl-:1L'1n L Y'l71::£1fl11,,1.J 1un17ftL'1n,::~.:ifjfl'11L ~un11 
An~1V11fli1'1fl1.J,j'1 tJ'1ULfl.:i~u ,::L ti utf ,;v~ ,::'!1'1tJ"1."t1n11L1 tJU1lfl-:IL~n u .:iLn flu1::S'Y1~111Y'l 
1.11nftL1" u.~:: ilfl 11L tluft.:ift'11,::iti.:iu~n~.:i 1 "t1 u.nL~n ~ .:iu.fl'L ut., .:i L1 vuu1::t11.1;Tn ~1L iluiu 't tJ 

3. 6 .1. 2 r;,nnii 

1 un-,at~iitfqJVllLfifl(u L~n'Y]nmn::Lnflfll11>.1'jSn11 '11V11n1~'1uL'f1t11'lt1 
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LLn1!qJ\.n l,rLLi1d,n.1Slt'l11i.1~1tl'qJLLriP1'"Ltl~ li'~~'"L .,,~~fl611L~f1': lt'l1't1n17n7:Pf~ Yi6;l~::; , ·• 

vw1t11i.ifllw~1~1"tlt1Pl6tfqJ"n 1. i,~l,r L~n,:Slfl11i.i"f8n11L ,,,:~1fll1;itlt1l,rmh~l 'l 1.'" 
: fl'lm flL~nSlft 11iJL'41i.11'lt1LJ~Y46 L~flfl 17':fi6~lMt1n17L'{~tJL'{~ '"L ~tlYi1fl17'Ylt'lftft~ «~m" 
tintfqJ~1 fll'"fl1'1im~ft,1nPi171uft:rn-w L~n,:L'46t1ti1i.1,1m ~6'" · 'l fll~L'46'"LLft:~f 
\Jlfttlt'l,'"fl1'lfl'"~1U ~ci~im~fta'" 'l L vJ6th:n6tlfl17L1tl'"l fl,fl'l'liJtl~flci11,:,j'1tJL ~i~n 
cni111tiLLnift11~1lfll 

tll~fl~ ~L~fl61,~1L i'.t'"fll'l'Ylt'lfttl~ L '"L ~6~111flL ~'" 11i.i1,:Lfl'"Jim~ftL Yi6LLrlUqJ~1ftL ~1 
n1~~L~~tljtl ~ LLft::YWltJllJ ~lL i'.t'"fl11'Ylt'lfttl~~ftltJflf ~~ftltJ~'" L yj6~,l'ltl4 litl~ft-:i1Sl\.t'l 
,::L~m.hdtJ''"1'1i11flit'tltJL YitJ~L 1 LL~::•nfln11'Ylt'l~tl~~~1tJ 'l fl~~ ~ftltl 'l ~'" 61,,:: 

L ti '"LL'" 1'Yll~L "1L;)fl~litlL'41tJL'1 t11~fiL;)fltll,,::l'1i't1t1'1tl~lJltJ '\. ,.;~lL '"'"fl11L '"tll~S.,, 
. 1.n.,i'1 cl1.,irifllL ~'" ·;h;1Li'.J'" L ~tl 1,.;L~mnt'lfl11iiri1\tfl L '"fl'.llt1d1~t11~7tJ '\. '"ej1'"1,~i.t1flfiL;)fl 
, :: L'41i.117tii' t16l t'l,tltl '\,) L ~fl fl 11,:: Lt'l1jttJ fl 1L'41'111,L'4'1 t1 itJ ~~ft,,'""'" ~1i.11, lfl fl l'l'Yl t'lft'1 ~ 
t" m tJ1 tJtJL ti tJt1nt1im~ ~ti'L~i't1fl11tJtJi1i't1°ltt1fi'1i.11LL~1 ~ ~~L Y16,:: 1. i'11~L tl'"L ~'l ~ft 
tJ1::fl'1t1nt1im th,1.,,fiYit1,1fll*i111u~::i6'11.,iv.,ig'" 'l l'1 

'1'it.,,fl11~1itJ~~L ~mLntrt11~1 L;1flm,,::nn1'1,1fl1''1tJ L ~'lfl11cl ~t11'"n11 uft: 

tL'{l'JYlf'l~tJfl1clg'" 'l tJ1::fltJt11'11tJnL'1 ~.,,~LL ~tJ,j'tJ.,ifl111. "1L~nL'41i.111tiL'4~tJ~ftfitJnfi'tJ~L,.; 
ii lfl~ t'f t'l ~ .,iL;1fl11t111i.iim~ft Ll'ilJ1m rh Lt'lnL'41lJ11ti 'l iL tl'"Lfl~tJ.,i'WL1''"1'1i.11fl;f '"L rhif'" 
r;,fl11lJL ~ci1~,::'1tJtJ 'l ~L'{lJ~L'{1'"'l ,.;fl~1mtl'"1nfl11'Yl1.,i1'YltJlf'l1L'4'1i( scientific method) . 

LLft:: Sj trn1Yi fl~1tJfl~.,int11fifl 11'ti lfl 1111m°"fl1'YltJlf'flt'f'1i't tJ1'" YiL'f" 
L 11,::Yitl 1lfll1L1 tJ'"l~'"Sj LL'" 1'Yll.,it)~lJlfllJ"ltJ~~ltJ1n tll~lfl'llfll,:L i!t'l ttJfllL'{L'" 

'llt11'"fl 11L1 tJ'"fl11t'ftJ'"tJ cl1.,ifl 1'1.,i1111.,i fl1L1Jfl11,::fl~fitJ 1fifl111'11nfl11~.n.,, ~1tJn,fl11ii 
L Yi tJ.,itJ cl,.,, Ll'ltl ci1.,iV1'it.,i 11L ti'" 1nfll1L'{tJ'" 1,11'YltJlf'llL'{l'li LL'1t11,::,j tJ.,i1::~fltl~LL'{lJtJ 11 'Si 
n11irnu't1~aii,,n1111ufia:mh~,,:~a~ii~ALAUL~Yn:iluuiA'ln:uua~1'flqth:u~fl'iltR'.f~t1 

I' I I LLf11ilUHLL UUilU 
3. 6 .1. 3 m::L'{1'"11'1.,ifl11L1tJ'"f 

fl 11L 1tJ'"fl11L'{'1'"1'Ylmf'11L'{l'lififitJ11;j tJ1 ::a'YlntnYi~'" ,:;-,; tJ.,i L iJ '"1t11'"fl11fi 
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,::i1t11. lfLn"~A1'\.nn111. \ij, '"" 111.JR",\eL~n '1 1. ~ 1't1flL;1JL, t1'"tf .:1u.Pi.f'"th::t1>JAm:nL il'"Pi'" 
L tJ "l,::Pl'e.:ii.t 1 i!n11L'fe'" fli1t11. lfL~n Lfii't1flu>Jf L oA>JLR>J ,1nfl 111.JfL~>JYi Lflt1Sje Q 1n 
. n11L'fe'",::Pie.:1L'fi'1.:1L~>JtJ1::L'ft1n11atu.a::,::~e.:1'!1'1t1 l ,.;L~nL'f11J11tlL'fltJo.ia ~ '"n11a~fl111JL ~'" 
(generalization) L'1Lil'"eth.:i~u.a::Sjfl111J~1J1tJPlf!n11L,tl'"~nft°1tJ a . 

l '"n11L'1, t11Jn11L'fe'"~'ei.t1i~n11L'fe'">J1 l fif '""11,::'L"1ln11'11::L'1, tJ>J l '"an'?lm::Yi 
'11Y11t1 ff 1 ~ ~'en1::'1''"l lfL~mfl"fl111JL'f'"l ,fl,::An'?l1fll'""1'1 u.a:: l '",,m::fiL;)ntiet1 '1 Sj 
fl111JL'f1~11t1L-A>JYJ'"('" tie>J,::'!1'1t1l lffll(L'fe'""1"n11atil.:io.ia,,e.:in11L,t1'",,e.:1L~n L'1 li.:i · 
n 11if '"tie>J,::i1vtJ'lneJ.:1Mt1,,e.:in11 t~f l~L7v'" t ,.;u,riL~neti1.:iinn>J1t1 riu.,\.:iL !mt'" 11 
1. '"n11L'fe'"L~n t '"1::1ltJtJ1::t1>JAn'?t1if'" "l (L'fe'"" 11,::L'11::Sne QLL'f>Je 111!n11L'fe'" ri;i,f'" 
cie>J,::i.t1 Ltfl ,f\fllfit1n11L'fe'" "l '"'Jn '1 1~1ri~«nLJ'11n1~'"" L 1 

3.6.2 ft'fl11fl11'oJ,,fH.fl11'LWUfl11ft'flU 

3.6.2.1 fill . 
YJn '1 fl~.:iriSjn11eiitJ11mflv1rit1L'f1111n11clfi;iLflv1rit1n11L7v'"nTlL'ftl'",f'" 

L 71citl1J ,::Pi'tl.:1nci11£i .:lfll u.a:: uYiu 1Yirifl1,::Pi'tl .:i-r;.:i tJlj ,j;ie~ LL'f>Je £i .:i u,,j 11,:: Sjn 11n ci 11-l 1 
fll 1'1 v1"1L'f '1iriShin'?I:: 1. '"n11L'ftl'" ,:: ff .:i'L,j'LfllL'11 tJ1Jn1'l>J1n~nn'111J u.'1n11~"''" ltJ'lt1tJl .:i 
fllil4111~,,e.:ifll 1Yiv1"1L'f '1i,jn,::Pie .:1'11\l.:1£1.:in11tlnet111J 1. ,.;fllSj~'"'1'"fi;j L ~eri,:: '11L il'" 
n11L'fe'"'""'""11JL i11~>J1v ,::Pie.:i"n1nn11tJ'ln~.:it ~fl111JL'f'" 1. ,Yi,::L'ftl'" 1. ~n'?l1'1'"fl 11 
Liiv 1ntJlf 1 L;)n ~m7 v'" LL~::Sj;" "l ,fi-rn,::L il'""l1Yi v1"1L'f'1i'ri;! '11m~'Ji!Le.:i;.:ifle11fl1,:: 
L il'"tl""~YiLi1'1~Yi,::ri1"l,.;L'f1111n11at ,,e.:in17L1 v'"n11L'fe'"'11L ~'"' tJe ti1.:1;\u.~::5jtJ-,::arin111~ 
L ~'ll::fl 11>Jn7::;itl1tlf '",,tl""l ,:: 1i.t'1Ji.t'11fn1.:11. lfL;\nSj fl111JPi'tl.:1n17fl ,::L 7 v'" LL~:: 1. '"Yi 
q'1,::i1ti1. ,.;n11 '11L il'" ~;",,e .:in11L il'""l1riv1"1L'f'1iri;IL,r 

L 'lltJt11J1tJn'" 11fl11riv1"lL'f'1ifl;1,f '"'"LLrin11Lil'"rii.t1 L il'"~i'LL'" 1rll.:I 1.,.; 
L~n L'11tJfl111Jf LL~:: tJ7:: L'ftJnl'lcl riL'ftlflflcf tl.:I nu L'f 1111:: LL "1.:1'1'" ,,fl.:! L;\n .,_ "l,::L il'"ririfle [J . 

L ~1J~'"fl111Jf fl111JL'f'"L, u.~::tJ7::L'fun1-,m1. ,.;n11.:1,,11.:1 u.~::riLi1'1~riq'1fitln17~'11'tl.:1L,.; 
L~nL'fl1Jl'lflL1v'"fL'11J1nli.:i;f'" 

~
-- - ~~~--············ ~IJ .u .. u" :-:::::::::::::::::::::::::: 

-..oo ........ ••••••••••••••••••••• !:J .-••••••••••••• -............ . ....... •.··•·••············· . . ........... . 
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L -,1i1'111L~n,:lfi«ii ~L'fnt1n,n'l'li1'Y11.:11'Ylt11f'11Cf"i~.:i LL'1 L~iiLn" 1"ti8~ u 1"a'1ii 'Y11.:1 

fl1tJll1Wri'1~'l'1tJ 'l ~1L 'l1~~L'1\I Wti;inniJ11'1\IL~nrluL'f'1\1'1'1flil1nL ~'1¥i''1.:!fl171':'1'1tJL'f~'1\I 
LLt'l:U'ftJ"~'1\IL ,.;'L \1i11:L'fiifi1t11nn17,\1.:1 . 'l u,\n11;'"n1'fl'l'lilL ~'1fl17L'f'1~1'Yltl1f'l1L'f"i'l ~ 
.t~tl1:tiiiif ~,:u"nfi1.:il tl1'1nn11;,,11,nniifi,:L'f'1~L ~L'f11111'!1'1a~ 'l L w11:n1-,;,, 

n,fl'l'liJffiooii,:SjL 'Vl'JNC'lL ~W1: L ~ ~tl\111'1\11'YltJ1f'l1L'f "ifl1':'\\'1tJL,.f~tJ1~fl1'lL7tJ~'f t11L \l~ LU Pi'1 ();\ 

. ~.:iifL ~'1¥i''1.:!fl1'lL ,.;L~nfj;fnv111w LL '1.:i"~LLC'l:n.17L 1'1tl/L i1~1'£JLL ~\lfl1'ltl'l7q\l;i1111: Sjw~.:i 
tlV1\ICflJ~'lclLL tJtJ L ,.;'ii1nflL'{'1 LLC'l:'1'.:1fi'tfinri11ii1~.:1 LL"L ~"'1~,j ~ud' 111 fl 17 unDtl/'Vl1L U ~ 
S.:i;1LU~'1'1fl1'lL7£J~fl ~1'!1'11'Yl£J1f'l1Cf'1i L W'l1:~,f ~fl1'l;''1n,fl'l'llJL ~tl L 'Vl°LfiL iftJ'\111 im~t'l 
itJ.:i 'Yl1\111 '1\1 fl1'l un Dll/'\111 ; \I Ltl ~L ~tl \I YI d1t1't11rl L'f" 

3. 6. 3 .1 fl1'l;'"n,fl'l'liJL'15j'\llt'l1£llULLtJtJ 

i. ~~tl4:f1Sjn17t11L it~n11L7v~n1'lL'ftJ~if'" L~nti'tfit'l.:i;jtJn'l:fi1mnnii'11.:i · 'l 
,:1l~Ln"fl1llJL i1 i. ,LLC'l:L'1°1tJtl'l:L'ftJfll'lclriC(tJ'1flatJ\lntJfl1liJ¥i'tJ.:!fll'l L'ff l\ILL'f1iJfl 1l)JL'f'" 'l., . 

LLC'l:L ~)J~'"fl1lilL'fllJ1'ltlfl\l;f'" 'l. '"Cf1111:nl'lL7£l'"lLL'1t'l:tJci1.:icitJii,:,j'tJ.:iSH1•m'l'llJ'\llt'jl(J '1 
LLtJtJ LLt'l:n,fl'l'llJLL'1t'l:LLtJtJcitliJ,:L '\lliJl:L'fiinrnlinfl5jfl111JLL'1nl'l1.:in'"'l. '"~n'rJm:ttll-lL '\llijtJ'"n'" 

Lw11:~if'"n1'l~'1n,nnii'l. '"'\llt'l1v '1 1tlLLtJt1;.:i~1,:Ltl'"tl1: 1v,,-\ti11nn-l1L w11:n,n11ii 

L '\llcl1if'" ,:'lf 1 (Ji. ,.;L~flL'(11Jl1tltJ'l1qL Ul'\111Jl(J 'l. '"n 11L~ ()'" LfitJ ci1.:in 11.:11111\1 LLC'l: L u'"n11Cff 1 \I 

LL'f1iin11tl ~D';; 1111n, L'11i~n fi 1 v 

3. 6. 3. 2 fl1'ltfln,nniirl,:Lmt1tl'l:C(t1n11nt"1"'l ,.;LLriL'1n 

_ "l ~ L'ftJ'" ,:,j tJ.:i"'l:'Vl~ntJ ~ LL'fiitJ 1,"'"LtJ.:i;j1111n ,fi,:,jtJ.:it fin ,nnt1fi 

C(f 1\1 th:L'(tJfll'ln1'11 \IL .jLLriL;)ntJ~ l'lt'ltlflL 1t'll L W'll:n•rnniiL '\llcl1if'" ,:'i\'1 (Ji. ,.;L;)n l!'if tJ 

"11iif fi;jf1m'11LLt'l:fl 11i1'Vli11mLriL~ntJ ci1.,:ifl.:1L iJ'"" 11iifrim .,:intJL if 1'Vli11vL'f1t111tifi1fl 11ii 

L "li1 'l ·tll'itJci1.:i LL -JiiLL ;.,:i LLC'l:Cf1i111tiL ~ii~'"Cf;iift11t1111'ltla\ILL 1f1atJi1lfitJci1.,:i;)fl.:i fl.:irhn11ii 'l" '1 
ri; ~;f '"i11LLd'1 ;j~n 'rJtl4: 'l. nd'~ v.,:i 'Vl1 tJL'(tJ "" ~tJ.:in t1tl1:: L'ftJ n 1-,m"i. '";1l'l1h: •h 1'"fi1mLd'1 

citJi1,:.,\'1v 'l ,.;'L'1n\t1ltfl,fl ,.;Lnfltl'l: 1v,,.'"'tfitJ ci1.:in 11.:11111.,:i!'\tJn11~1L il'"i11'l ~.:iiitJ11L th~ 
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3.6.4 fl1111.:JLL~u lttl'tf tu.ii:wja.:J 
1. un11~t:Ju i'!f1iri v1f'l1~m1-Ju11~\JllllL ih-..nnmf u L 11m,,::;i1L itun11L'1'Vl~1vii • 

LL,] ~-:iri,:: ,j't:J-:ith'tt-:i L ~m\J11 £Jllfll1~t:JU if u 'L,J 11L 11,::~t:JU i'!f1i°t1£Jlf'll~\J111 u«n ~tl4::YiL ilu 

i '!f1 L~vn::n;1 'Vl1t:J;'fl~t:Ju1. u«n~m::YiLilun11~1m1n11n'1 cit:JiiSjf'l11iid1'1tlJtl~L u~1 
iJ t:J \I ;J ULt:J\l .ff \I tf u LL,j.yi~1J 1l~lt1'tljrit'{flfifl11 l'lfhfif'll LL~:: L ~fl,:: ,j't:J\111 llnU ii ~iJl'l-ff \IL U 

-Jt:J-:iL1VULL~::ut:Jn-Jt:J-:iL1VUiJt:J\ILL,J~::1u «n~m::iJt:J\lfll1il~u~LL~::n11'1flL~t:Jnn,n11lJf'l11 

,:: n1::'Yi11. u«n~m::nq ii 'Vl1t:JrbJiit:J -:1f'l1ri ;:j~iinti 111~ 1. un11~tJUt3\ILL~:: 1.-J~t:Jflf'ltrt:J-:inun 11 
L1 vuf ~tl\IL~nrif'l11,::n11V1~1,Jt:JL ii f'l1,:;,j't:J\1~£Jl £Jlllini-:11.-JL~n$jci1u1. un,fl11lJL ~t:J 
-w,11m1n11~fl~UUtlj'Vll,J1-:i 61 fll111\ILL~U l'l~t:Jfl,Ufll1il1::LSju~~cit:JiJ,::'Yi11.-J~1J1U 

fll1L1£JUfll1~t:JuiJ-:1Lnfl~~;)Lm::u11qLiJl'Vllll£JL'1ll1nriq'1 

3. 7 ,j'mi:fumLu:9infll~lfnu 
3 . 7 . 1 f'll,:;,j't:J\11::~flt:J~L~llt:J11 ' n11at:Jf'l1lll'Vllll£J~t:J\IL~fl,::L iJUUt.i'Vl1rid1t1'tlj'1t:J 

n11L1 vufLL~::n11'Yi1f'l11iiL 'ti11., • n11,f1m'1n~;,, 1. UUtlJV111i'-:inri11,::'!T1v 1.-Jn11~t:Ju~1L itu 

'Lil,)1v;i 

cf LL,]\IL ~t:J 111. u ~1J 1Ufll1L1vun 11~t:JU if uf'llf'l11,::,j't:J-:11::;Jfl1:: 1-:i 1. uil1~L~ull-:1Pit:JL ilU 

f'llcf~t:Ju,::,j't:J-:iSj~~ri,::1::~nt:J~l'l~t:JflL1~1 ' f'l11l.Jq-:1v1n1.un11St:Jf'l1lll'Vllll£JPit:JL~n · 
L i.J utf t.i'Vllri~1'1tljriqfl L ~11::t11L~mn f1Utlj'Vllll.:inri11LLtr1cit:Jii,::'Yilf'l1llJL i11, 1 Ufll1L7 £JU 

i"t,r cl1u1n lllfl Duckworth nci1111 ' f'll.yi;)if uf'l11,:: 1. -KL 1L'n 1.-JL iJ uil1::1v'!fi.tL ~ t:JiJt:Ju 

t11 ti1ll LLnL'1n 1.-JL 'Vll.J1::~iinu LL'1~::~ti1un11cl .ff-:iUL ~m tlun11rl,::An~1'J11L~n,::Sjf'l11i1 
Lil 1. ·w ci1-:iriL;)flf'l 11,::L i11. •rn ci1.:i't 1 LL~::,:;;jutlj'VllillflU'1m -Wv-:i 1.'1fi,::.,.h 1-JL~flSjf'l1liJL i 1 

l ll, 1 U~1f'll'Vl1tl1Jf'lf'l~ Lfl1Jf'lf'l~'Vlii.:i 1Jf'lf'l~Yi;:jitljtljltl4LL ...,\lf'l1l)JL tlUf'llf'l11,::L'11L')J"fl~l 
f'iuf'l 11L ~ t:Jri ,::'tfiri11u 11L'1n Sjf'l11l.J;)flL ...;u'1t:JutlJV11ri L ~1n1«-:1L~~t.it:J cl l.:IL., L~nf'l 11,:: 

'11L itun11LLrlUtlJ'Vll~i't:Ji1.ff .:1 L ;it:Jf'l1lll'Vllll£J1::vd1.:1L ~'1U 61 ,j1 vnut:Jcil.:IL1Ul.:I fll1L~~t.i 

~~-JI---~~~~~~~~~~~----··· ..... . • I!: • • • • • • • •••• 
• • • • • • • • • • ••• • • • • • • • • • • • • • • ...... ••··· ... ·········· .............. 
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itiuvi1L '!!'~it ~ftn111;'~rnCJ.:11~ 11,::'!1'1CJ "l ,.;'1lqL'f'1~th::L'ft1'111iithL 7,Pi'1n11L'f'1~~n-ff .:ii~ 
L'1,~L1ft1L;\CJ1n~· (Duckworth, 1964: 172-175) 

3. 7 .2 flltl1t\l:iil,ifl119111liuflil'UL'i4t>fit:aht1Ylil~fl1UJf LLft::'!l'1CJL ,.;L;)n 

t'fl )J 17tl t'ff l.:lflfl~L "MUL'1 LLft::tl '111,:: L ihn.h:: tCJ,,.ltPi fln 1711.:1 LL~ ~nl'l t'fm .. mft::n 11 rl l VI ~'1 

L tl1vilJ1CJL'1 u.'1'11'111,::,j'1.:i1::~n'1~Lt'flJ'1i1L 11,:: "l ,.;fifl~L "Mtlfl::' 'lLil~vi~n "l ~n11L~lJ¥i~ 
n11~'1~'1'1~L "Mtl,f~,::Pl.:i¥iu'1ci1.:i't1 LLft::)j'u ,::~fllu ln11L tfl u«nMtl4::'1ci1.:i't 1 

3. 7 .3 fllt:fi't>~fhn"itultf ~,ifll"iirilUflttUllll liL~tl l 'H'L.l'tl 'tli''lJfl111ll 

1h: ~'lJfll"iWfl1 ~ · u.ft::Sj «nMtl4::L il~1tlti17lJ riflwrl L~n,::L'f1ii11titi1CJY1'1'1'1'1n ii1 "l ~ 
«nMt14::flLil~~l)Jti77llL'1 L ~1finl'lt'f'1~fl~l)Jl L ,r,f Ufll17,::t'1fhn'l7)JL ~a'nMm::Pi1.:i si n~ 
'1ci1.:i'L 'lti1.:i 

3. 7.4 fl";;fl11t:fl1:~u l 'H'L~fl L~ild1ui111 lufl11i'~fttfl11119iH ri t ,.;iJ1nfl 

~,,L ~11::,::'!1'1CJ"l,.;~1.11~n11L1CJ~n17L'f'1~D'.:i Lnfl ~ft;\ LLPiflll':: "l 'll1fin11vi7'1 ~nti1i'1ci1.:i't1ti1.:i 

3. 7 .5 tlflNftfll"i,i't1"ilfHlUi1 L~flttilfl111lir11111fl lufl1n!uufflt>UL'Mtl 

flSj'111iJan'f .:1u.t't::t'f«1.1f1.1'1flutJ.:i(u"l u~tl4::flL;)m ~ll~~fll11iJL i1 'l ,'11iJ -!CJfl Ll.:i;f~ flll,::~h 
'1 ci l.:i't .,; ",:: t'f1iJ11tii.t lL lf '1vi1tn1:: u.t't::n11n1::'Yi11111fi ,au si 'l ,.;t'f'1'1 !'la fl.:in1.1fll 11iJ 

L'f1iJ11ti ~'1.:1L~nfln1«.:i~NJ~ ln11't tfl ~nMm::L ,i-~,f ~ 'tt1 

qu.Pi.:iL ~'1 i1fll.:1,::'L,J;j~'L,, "l ,.;"1'1'1t1fln1::,1.:i u. i.:iL'1'L wi1tl4::it' Ll.'1Yl11L V1'Jn11nt flfll 

n l«.:i L~~iuf) ~ ,::,i-1 CJ 'l ,.;fll1 ~L'f'1uL'f1iJ11titl'f1.1tll "i. ,.;L'f'1'1flla'1.:in1.1tl1::L~ ~Yi i.t l)J 1Lt'fu'1~,r 

3.8 tJria-111 

.. • 

3.8.1 L~flLLfift:flUUt>JJilfl111JWU ''Lt>fltlft~flftft" (individuality) L~~1:: 
'1ULfl.:I ~,f~;.:iSlfll1lllLil~it,L ,n,,.~fiLLfln,h.:ifl~Ltlf11i.JitJ . 1J5lvi«.:i LLt't::t'f~itiuiu1 u.,j11 

L~nurit't::fll~,::Sln11~NJ~1n11~.:i'l ~t11~'i1.:in1v ~"i., u.n::L'fAifiuiu1 'l ~1tlu.1.11.1fiflla1vflla.:i 
n~ LLPirl 11LL ~ 1fll11)Jfl'1,,fl.:IL,.ncifli.J LL"n'h"fl~ fllSlll11fl,fi,::'1t1"'1n~J1LLt't::'Yl1fll 11iJL i1 L, 
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1 'dlJ-rt'-JLt'fl::~11i'fl L ~)J l::L'{lJL ~t:l~'a::Li~ l)J l L -tl unl1t:l1J1).J«-JL'{t:lU 1~L;1mn'1n11L1£.Juf m~:: ;:j 
f111lJL i11, Y'li'trn-rt'-JL fl'1'11llJL'{U 1,~,::flln-rn~1'111llfL ~lJL;jlJ'1t:l Ltl~n 

3. 8 .2 fll'ifhn'i o.nif ~fl11 JJd'JJit.1i 'i: 'tti1~L~flfl1J'i1Ui11JSTff u 1JJ1irnulfui1 

rut.t~tl~~iJfl'l11Ji;-lflty n11~c'a::L UULL'1L Yir.J.\I~ 1'11lllf inti1£.J'Ylt:l'1 L "'1i~mL'1L oWr.J.\lt:Jcil.\I L~£.J1if u 

Lti If ,::L ti un11tJ Mit:J'1'Xn L Y-111::'111ll11 UL~" 1 'Yl£.Jll'Tlt'4'1iif u5jn11~1\Ju ln11t:l ~'1~t:l'1L 1~1 
n11Li1'1 tt:JnlL'{L ~L;1n'\'11jLi1u 'l un11t'1n,nnll'11'1 '1 t:lci1'1fl-Xn1'Yl£.Jlf'TlL'{'1in1::'Yi1t:J~ LL~:: 
n11ti1 £.J'Ylt:J'11'Yl£.J1n11'l ~,.i '1 11t:l'1fl1lfl111'::Lin1::'Yi1t:l cl1'1,jm iit:l'1~uf1111L ilua-J~i1L ilu 

' I A I .iClll 

t:l £.Jl.\I £.J.\1'1t:l111J1Unl1L 1£.JUnl'lL'{t:JU 

3. 8. 3 fll v:i ti~ 'i: it fltl Q L n'1Jtl 11 Dn~fi th: flt11J n Q 1Jlfl 1Jl u-n' ;1L ll u'1 t:l 

n11L ,1~'1t:Jn'11ll'l un11!.lfi'1'1Y-1~'11lt:l.\ln115jL ~'lfl'::~.\IU'1Ln'1'lu;f1L;)n '1 n11t:l~1lla.\IL'{t:JU 
L~n 'l u 1 r.J,jl"'l ;\IL tluL ~t:l.\l.yl,::,jfl.\l~lL ilun11t:l cl1.\11::~m:: 1'1 LL~::1fl1Jfl1fl1J -rt'"-fu ~fltl1.3nef '1 'l ~ 
Lr.Jl 1-,fu5jfl111).JL ,,~L;iu t'1L tlufl1u ~'*lJL'{11~5jfl111llL tlu~1 ~tti~unqL il1~).J1 £.Jfl cl1.\IL'{ll~1cl ~rf" 

3. 8 .4 lt.tfll'i irnui11JS1ir1u1ff1n'flf lf u fl1l c[L'{flu~n,::tl1:: L'{1JU~~1L~ £.J 1nu 

n11~1fl1flUL"lftl)J1L'{t:lU 11).J-rt''1n111'i1111;11::~11'1fl11nrn~n~ni1£.J ~"ifun11'li1111;1;" 
L tluL ~t:l.\l.ylf11'::¥i't:l'11::~ '11:: 1'1L tlu~Ll'T1; ~'1,::ih £.J 1 ~n11L1£.Jun11L'{t:lU~1L ilu't ti i 1£.J~ 

3. 8 .5 ih~ fl~l'U fiu 1 n''U l;JLR fJ'ltl1Ji fliYI fJlYIHfl 11Rfl 'lfl,,tl~L~ fl lu 1': i 1J 

. t.h~tl JJff fl )J lLLft: Jj'1J U1Jff fl'l!llfl1Q:: ih £.J°l ~n 11L1£.Juf11 fl-J L~n 5jtl1::B'Yl n 11 lY'IL ~ll(u n 11 'Yil 

fl1'dlllLilL1QL Ut:·mn11"1ufl11'1,::ib£.JL ~fl1.5jnl1L'11£.J)JLLNUnl1L'{t:lU n11;''1n1Qn11).J'11'1 '1 1 ~ 
L'{t:J l'lfl1ifl'1nu L'{1111n11cl ~l\Ju ln11'l u'Yl1.\ln1£.J111Y-1 fl11).Jcl Lrn::i" fl1).J ; '1 L, LL~:: 

1:: ~uf11 1lJL'{1 )J11ti~fl'1L~n L'1t:Jci1'1L ~ll1::L'{)J ~".ylibl.lfu'l, "L'1LLrin11~1\J~ 1n11LL ~"L'{;iu~~' 
n11L'{f1.\ltl1::L'{Un11tl41 ~LLriL~t'1£.Jn11n1::'Yi1'11 £.J'1~Lfl.\I n11 L 'illl1;lL ~flaflfl 11).J~)Jlf.JLL~:: 
ti1 £.J'Ylfll'ILL ~ 'lfl 11).J;)fl 11lli'1;Tn1;lY-1tJ;in11).J~fl.\I L;)nt11::nt:lufi1£.J 

3. 8 .6 lt.1fll1' tftlt.1i11JS1iY1Ulffl n'flf 1iu ~-Jflfl11,::¥i't:l'1'l~'111).JL'{~1,L tlu ~Ll'T1;L'1LLn 
11 1J 1~nl1L'{fJU~ ,::¥ifl'1 L'17 £.J)J L'{J111n11cl flfl1c~"Sj f)L'{fJU Y'li'fllli "Sj LLt:m fl L'17£.J)JL1 fl r.l1.\I 

1fl Ufl1flDlf ~,::ih £.J t ~~u 'lun11L7 £.J~n11t'4fluri1L ilu L ti ,r 'l £.J;)u~::Sj ~~llln fl"" 
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3. 9 tha111'ri1t.1'Ufl 

3. 9 .1 ti1ri1~,j'f1.mTP~::;ln~l'JlL~n'1. wW~L1r.J~11f1.:lril~;jLL ~1fl11'-1;)'1f1ci1.:i"l1-if~ri1~ 
,::5j'!if1Yi,11tl41f1ci1.:1L1tl1.:i ,.:i'1. '1L 'Yl'J~~i.h::nm.1 

3. 9. 2 n11-A'~~1n11'1. ~'11~L'f;jif~~l1lf1.:IL~n,::,fo.:i5jf1.:if'i1h::nm.1f1::L 1tl1.:i 

3 .. 9. 3 rh~;)'11lflf1~'1!'DLL~::111~15j'111tid11l~l'lf1n11L1r.i~n11L'ff1~1.,,r.i1fl1L'fl'lif1ci1.:1L1 

3. 9. 4 '1. ~~11luf~l'lf1ii1lf1.:ln11-A'"-J~lnl'lLL ~.:il't;jif~~l~ Ll'4~Vtil-if~f~l'lf1~L'1tl1.:i i 
~;lL 1J~,jf1nl1L1r.J~11f1.:IL~n '1. ~7::;,'rn.h::trnAn~1 LL~::fll~l'4f1~ ,::~ 1 "li.JL "Jl'i.J1:: tr.iir~1'1f1cil.:IL 1 

,.:lflnUlr.J 

3. 9. s n11L'ff1~1°r1r.JlfllL'fl'li'1. ~i~i.J1::titi;ln~1~;i ri1~;),,-;11,::,j'f1.:iiiif,;'r.i~d1'1~ 51 

flcil.:IL 1tl1.:i ,.:ifJnUlr.J°r'flfltiW.:i'1. '1L 'Yl'J~~i.J1::nf1U 
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\ 

i.t !.~ i::LtM. i rtiG~~~iJ.t1.rJ~itLUrt~tim·LJ.blfJt,\li::f.t1.~L'G,Y.L~Llt . 8 

lftC-fJ~ irJGl\UL~t\.G.bltLUt\.fJ~itLUG!Sl\l'>fJl ::trttsrtLllL~io ttLU . L 

C-L,rit ic-LpG1fltli£1U~~Lt\.l\l~Q~ irJLrt~rtLU~G~::~rnL~Llt1' t ::r.tY . 9 

rtYC-»::~iilY11,Vrtt~~~rtG[SN2U,~1_.~ t f't~.bliC-ti'JC-~ 1 Z. S 

~~rttLUG!SC-·fJ~iU~~ 1. S 

C-G~::f.tY~lftC-fJ~ ifJG,!1-ULrtYtt.blrtbts . S 

tic-LpGrJLrt~rtltYQ~11,VtfJ~,u~iµii!\ t ::~u~u~tLU~t;cs::r.tY . fl 

lftC-rJ~ ifJG,!1-ULrtu11irn~ 

Jt1.rJ~1tLU::~11L~LLt.H--ttLUG\i~M.~U.Qtsrcim~c-G~l..rn~i::mirttl1QU~tLUC-Q~t\.L't\.~ . £ 

c-L,rit ic-LpGrJLrt~rtLtYGSrJJtLGC-G,l'::Pa t\.~t ic-LpGt1.[1 i::r.u~1C-Q~~wut!-rtLt Yt ti.,, . z ' ~ 

t ic-LpG1firtttgtl.1\11 

::_~1i~tt.t.1C-LJ.t.1tLU l§WrtltYtt1.ii l§QIJ.fJL\ltLU jt1.rJ~itLUG!Stl.[1iL~rtltYtsL~Llt "1 

1"9£1 

-: 1f\µL~~ iL~fbJ:LG!Sl1Glf}L~ 

!1-t lltlrtL.t.1::Pa t!l,,,IJ.11t\.fJ ~ iU.11ULPa L, C-L!'l§fJ!ii::~fJLt::~iiL~GlJ' iL~ultliitl.L~,fm~i 

t-_t-iU~LY~~t-.&2 ::J.~b",t. 
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- trnnL~turm;w~ 
(language and communication in science lessons) 

4.1 flU:llLLft~fll-Sfffl)Jl,fltllffl?l'flf (language and science education) 

1l1~1LL~::n11Stlf111)J~)J1tl~'"fltJ11Ltl'"Lfl~tl'15jtJfi~1~qifitJnJ1'"n11L7tl'"l LLfi 

L;))J ff '1'\,jf'itJ t1,::$j ~1flL'{'" 1., 1. '"fl 11)Jd1~qi11tJ'1111~i«l in'"'l::~ -l1'1fllnrn~n\lm1t1'")J1n'"n ,:: 
wtJ$jtJ ~u1'1,j'n,::L,)LLrifllL'{tJ'"tl1~1 L 'YlmL~::n1~1~'1nq~ cb'"fllriL'ftJ'"i'!f1~'" 'l L .,\''" 

flt1l'1f'l1L'{PJi LL~:: i'Ylt11f'l1L'{PJi~'"'JL ~5j'1w1~::'\,j$jn1111tJ'11'" Lfl 'l iJ1niJ1tJ\ln fll,j'n,:: 

'Wtl tl ~LL'{)Jt) 11L~ntJ1'1fl'"tl19n::Yjfl,1~1'1 ~'ntl1)J tfl tJ t {111~1Yit11'1flf """ 'JLLLi' 1 '\,jtjflfltl" LLfi 

L~nfitJ'1n11fi9.1::nntJL ~m1 t1'"fLL~::'Wtl1tJ1)J'Yi1fl11)JL i1 t, tJ1'1Yl1l1~1riL;)m.t 1).11 L ;,::'\,j 
LLL'{fl'1~~,jt)n11L'{::'fitl '"LL '"')fl 1 l)J ~flt) V1'1 Yifllfl'1'1n11L~ tJn$j 

111~1-ri~ 1).11 L ,n wJtJ-iL1t1'"ii'" L1.l11,::Li~J'"'11Yjfl ;f 16n~1~1'1tlf.lJqi«n~tl41.fl '1 
nlJll)J cimJ9.i::tJn~1Li.J'l. "lflfl1 '"~t'lltl '1 ~n~t\4:: 1l1~1LLfi~::ltJLLtltJVtliJ,::$jn111f mh::L1l'YI 

;jfltl'"L "lftJ LLL'l::;jtJ'Ylt11'Yl,jtJn11~1 'Li.fl iL ~tJStlfl 11)J~)J1tl L w11::~::if '";'1LU'"1111n,11tJ'1fll.yi 

,::fitJ-iAn~1Lamitl'" 11 111~1L ~ci1if '";j'Jtl4«n~tl4::tJci1-i'\,. LLL'l::,::~1'\i.J'l.,r\,'"11u1'"n11L7 t1'" 

n 11~tJ'"tJci1-i'\,. ;'1,::L ~)J1::~)JntJL~n t"m~-..n::tJci1'1ll'1111~1«l ,r\, '"i'!f1i'Ylt11f'l1L'{¥iiif '",jn 

9.1::$jihL~w1:: '11;1nflfl11im ~1. '";f 111'1 -i,j'"L'1'1 u·1-i-YiL 11L1tJn -l1;fwl'ii'Ylt11f'l1~'1i fh;fwl'i 

L ~ci1~tJ)J;jfl11)Jd1~qiri~~1 'L i.J'l. f9.1::,j'tJ-iAn~1LLL'l::'Yi1fl11)JLi11. ,L i'"L;i\t11n'"nun111. iLfl~tJ-iSjtJ 
LLt'l::t1tJn1cli'Ylt11f'l1~(Jlia'" '1 ~'"Ltl-1 

~LL'1'1~fl11if tlJ~1L~t11nu111~1 '\ 'Ylt1 t'1m~w1::'1 ci1-ifl'1 n17Yjfl n11L ;JtJ'" n1161'" 

LLL'l:: ;f wl'i'YI 1-i i'Ylt11f'l1L'{1J1iii'"ff "'\,rn ~," 1.'" tJ1:: L 'Ylf'IL 'YI t1't'i1n 11fi'"fl1111l't1n'"tJ ci1-i ,1" ;_., ,::wtJ 

5j u 1'1,jn ,:: Lt1'LLrifl1Yin1n11L'{tJ '")J 1'" 1'"LLL'l:: '\trtJ1:: L'{tJ iff.ll~ 1L ~d1\f n rn1in 'l.'" i~ 1 t1'" ~'1'Yi1n 11 
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t'fm~~~Lti.:i~~~n11f1,::it1~an11An~nfl~h~n11;)~fl1'1u.a::1;mnt;;.:i,rn,::Lt1,1n~a.:11~ 
1 ~'11.:11h::L ""'' 4.:it"ll'1111;1~.:intJ~niJ~,,,a-n u.'1M.:i,t~i.,11~an11f'l~fl1'1L,,,ci1~~n.:i,::~ti 
-L~tith::1tJ'!f~'1ti"JJ1.J1~nTn1tJ~n11t'fti~Lt1u1.:i L;-~ Sutton 11tJ.:11~11 "1111;l"':iflflL~n 
~m1 tJ~1t1lJ1 L ,r~~,rn,::f'lqlJLf'l1tiL;JfflL ,~u.a~L;JL il~ll11;1flilt1ii _ ~'1tl,1n~~l1;1L ;;tJ~ fl 
~ llJ111tJ.:11~1iL;Ju.tlf P1.:1£i.:if'l11>.1L ,7tlJ.:ltin.:11lJ'Yll.:lt1'1~~UtlJtlJ1U.'1titi1.:i Lfl • (Sutton, 19 7 4 : 41) 

L~ v 1n1m111 i'1111;1l!~~ qu.Pl.:if'l1P1111111;1«l ,fl ~,.f ti.:iL1t1~1nt11'11t'f,rfoa:: Lflm~~1::titi1.:i 
ri.:i"l ~,.fti.:itl~D';in11~~flll'1n,::L i.t~LLPl;f~'Yi rl1L~~1::ri"li'L1tJmf'l~tJ.:lfjtJ n1111tJ.:11~'11)J 
LL1.J 1.J~D1.J~n1V1~fl 't 1' S.:iL V1ci1\tti1~u.'1LiJ~ ~ti.:i 1. Vl;J'l ~L;)nL;JLfllt1tl1::L'f~>.11riti~ L;)n;.:i'\;J;j 

L 1t'll;)l')L ~1l::flll,j1LL'1L lt~u.a::tin1.J1mSmiJ~ci1~1 VI~ ;.:i'Yi11. ,.;L;)mnflfl1llJa'1.JL'f~ 1.J1.:l~n 

L n fl fl 11>.ln a 1 LL a:: L ~ ~~flL;)nm,,::ma tJ~'\;J;jfl 11>.IL'f~ L, ~,::L1ti~1'YltJ1'11L'f'1'f LtWriLfi 

Amidon LLa:: Flanders Lfi'Yi1n111tmritJ1n1.Jn11"l "Jl'1111;11 ~h.:iL1tJ~,j'ntJ>J 
;in1;11 ~tl1::L 'Yl'1L'fV11°,m>.11n1 · ~1.J11 ·tflm~&t1u.ti1tl1::l.J11" 2 1. ~ 3 "11'1.:IL 1a1L1tJ~~~ 
f'lv~::Li~l~e[YjflL ~titin1.J1t.1 1.Jtinnci11 (it1 iai >.11nn11fi,::"l"ll'L ~tin1::'1~"l ,.;L;1n'tt1 

LL~fl.:lfl11,,i;)flL {1~Lrn::fll11>.11~n • (Amidon and Flanders, 1967) ~.:iif ,::L'ftiflfliti.:in1.J~a 
n11f'l~fl1'l"JJ'1.:I Hudgins LLa:: Ahlbrand ~11t.1.:i1~111~,.fti.:iL1t.J~~1'1 'ttl~~L;)mL'1a:: 
f'lw~::Sjtflnlt'fL,)~" tflm~~mLiT~~a:: 2 flf .:1u.a::n11"':iflLL'1a::flrf.:1,::"l"ll'fll1~flL,r111'1 8. 4th· 

(Hudgins and Ahlbrand, 1970 : 265-8) 

,1nn111t m~fl.:in111 i1111;1n1.JnTlAn1;11'YltJ1'11t'f'1i 1 ~ih::L 'Ylf'ltl'.:int]1;~~ 
Bamss LLa:: Britton '\,)11v.:11~11 • L;)n~m1tJ~Sjttin1L'f'l i1111;1u.a::nTlaflf'l11>.1V1lJltJL ~ 
~n1;tl4::~~ 'l i.tfltJ>.11n ri.:in11~~ttin1t'fflL;)n,::inti1>.1 LLt'ffl.:ifl11>.1;1flLL 1.J1.J1L~lJ Lnfl1.J,:: 

"L,J;jLt'lt.J flll,::LLt'ffl.:11.J'YllJl'YlL il~~n~fl ~mLt'ffl.:l~L ~tJ1'!f1tlJLStJ~.:IVl)Jfl 'l ~n11 'l ifll1til)JL ~flin 
tll)Jit1UtlJVll'11.:i 'l f1,jn,::intil>JLL'1L~~1::im'Yi,,1.:1LU~LYi~.:11.Jl.:li:f1~ 1.Jl.:l~nintll)J 

L ~ t:J'YllJ 'Yl 1~f'l 11lJV1~.:1lJlnn11~,:: intillJL ~flini.:i 'l ,.;L;)nf ;'n;)flt1~ VllL VI'] ~rnVl1tJ 'l ifl 11lJ;)fl 

L~fl'W,11m1;ffl~~'l~1h::L~~~Sjfl1llJd1f'ltlJ 0 
(Barnes and Britton, 1969 :28-29) 

qLL'1.:i;)fl 11UtlJVl1L ~tJ.:in11Lilll1;lLLa::n11aflf'l1l)JVl)J1tJ~~Lflfl,1nf'l 11)JL;JL i11, 

1:: VI 11.:ifll L~n u.a:: «.:1f'llJ~'11.:in;j 1111;1"JJfl.:1tJJ~Lfl.:1 '"1j qL ~t.J 1'!f1tlJ'Yl1.:11111;1~ t.11 tJ1)Jtl~f'l11 
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'Vl1LL u 1'Yl1~ LLni ,,'1Q"LUlflL 1a1q1ui-:11i'u 1,·;htlfllfllafi,::Sh.1'Ylt11'Yld1fl'qJ'1'1n111 "Jl'1111;i LLa:: 

S6f1l11ii'Vli11t1~uv'1ii,::lfl'u.riflll~1M.'1'3flll'11,,::f 11L~nt11-:ifllul,j,,-'1tJ'Vl~m7ou1'!f11'Ylo1f't~t'4'1i 
Lfl°'tL)jL ti1fifll11 stl <fLnfl,1m~nSjt'4;iifQJiiJ1 l,j;i u.'1'Yl11SjifiiJ'Vl1L <1'1-:iii1,1nn111"Jl'111,;1LLL'i:: 

n11S6fll 11i1V1i1101::'VI 11-:ifll1nt1L~n,li.u.'1-:i L ~nt11-:ifllutJ1,,::'Yl'1n'10Yi"L"1L '!i1 t:; t u111,;1~'1-
L ~OU,,'1-:lflll "l\J1-:lfllUL"1vw1mii.,;1fll11iiL '!i1 L, L l\ut, u.a::t ~fll11iit'4uL ,,jtJ111,;1fiL'1n~1 
ll11-tt ut11-:ifllf -:1fll11i'ut ,,uLnulu 11111,;1fi~1ii1 t "Jl'~utJnPi''1-:ii-:it wn1-:1V1t\'n111,;1 dlu 1u 

LL,jri11LnUfll11llt'41lJ11tl,,tl-:IL'1nfi,::.,;1fll11"1L i11,u.a::~1 l trl-tt ~Ln'1U1:: toiru1,jf1Sj 

ifqJ'Vl1fiqL~\IL~\IL l\u 11,::Pitl-:IL i" LLn°L ,,LiJun11'11u ~1,::L'1LLnn11'V11~ri1-:i'!f 1t1 

L 'Vl~m'1n 1 ~u-:1Lnflfll11llmr1V11tiJ·fi,::Lmif~tlut'411fll'11-:i si vrf tJlli-:iLnfllfll'l1llL ~mtufi,:: 
L1 oufl UL~tl\1111,;1 L ¥jmi.:iLmll1-Jn11L1oun11t'4'1Uil'}tl4111'WLLL'i::t'41lJ11tlL ~ll~U'Wt\'.:i 1 u~lU 
n11;)fllfl1u'Vl1L 'Vlflt:.IL'i L ~lJ1nti.:i;f u 

8-:1fi,::'!f1 O~WJu1n111uL~tl\ln111 "Jl'111,;1if u ,::Pi'tJ-:l'W OltlllJL lfa1 uL ~tl.:lfll 'llll 
PitJ-:in11,,tl.:itJfllfllafi,::,\'1t1ni.u. ~t'4f l-:it'411'1111,;1fi~1t'4u 1, LLa::t'4i'1-:ifll11lJL i11, t u111,;1,,tJ-:1 LL'1a:: 

tlfllfllL'i flllLLa::Ll-:ifllii,::Pi'tJ.:IL i1t,11 Lilfll'l'lfi,::L i .:ii'fll 1 ~LOl'lifUilfll'l1llf fll11"1L "Ji11, 1 u111,;1,,tl .:I 

~'L 'VltU'1L'itlfll,U1ll,;1ri1-:i 1ir1n11,,tl\I LL fl a:: 1,,-1fit'4'1Utl ci1-:111fllL1 ·f,uLnu' tJ L 'W11::n 11 L1 tlU t 
fiLL 'Yl,7 -:i~u 'VllJ1ofi-:i,,t1 'lun11fi.,;11-Jtlfllflla£lfll11llf £lu1::t'4t1n11cl fitlfllfllaif u ,::L'{1lJ11n ~1 
'trl <l-JLnfllU1:: to'!fu1'1tJci1-:ILL 'Yl,7" n11L1oufL '!tu i!citJlJ,::lJtl\IL ~ULflLL'1L y:j [)\I 11 tlfllfllalf u 

t'41lJ11tlLLt'4fll~'Vl1tJtilOYltlfllU1::t'4t1n11cl,) 10111,;l,,tl\IL ,,1Ltl.:IL ¥jtJt "1tlfllfllL'i~UL ~U 11 111,;1-r\ 

L ,,1~1lJ11 "ll'~utJnfl'tJ-:itirn it'tJ_V11t'411::1 u1'!f1lf u si Lfiii1n~tJm v:lt1.:i1fllL rh~u ,1nu1::t'4u 

n11cl ,,tJ-:iqLL,j-:i,j'n,::'WtJ 11 111,;1 n11StJfll 'llll'Vllllt11 u-JtJ.:iL1t1u1rio1f'11t'4¥iilf u i.:1'11 LLa:: 

L;)n,j'n,::lilL '!i11,"' -:inuL v;11::L it'tJV11t'411::fifll1~1lJ1t'4tJu,j'n,::Lilt'4tJfllfll~tJ-:itit1u1::t'4un11cl 
,,'1-:IL~n L ,\'u :-

tJ1n1f't '1lll'1'llll'VllJ10,,tJ-:1fll1 tJ1,,::V1ii1ofi.:1,,tJ-:it:.1t'4llfi£ltJtjri'1ttJ ~-:itJ1::ntJu 
~11'.Jnl~Lut¥11L,U tltln'aL,U flllitJtJULflltltlnL~fl LLa::a.:iL;tlUU~U si LL,JL;1mi1h11mn1f'I 

;ltJallfi,::Llll~t'4Lfl°LfltJ 1. "Jl'~flL'ill ~"tun alJ~fl 
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'\.n.1 '1llJfl 'lllJVll.111'.l 'l. '\.\L ~.;i~hf1fll'l'!lfl""l ,j'n,::vilJ11'.lfi.;iL'411~L'4lJfi1.h::nfl1J'111'.l 
t u1~'\.\ Lfl"i'\.\ LLa::ml111fl'11.;i si fi~L'fl.ln'\.\fl~L '\.\~1 L'i1'\.\L;\n,j'n,::Li1 'l ,LLPiL ~l'.l.;i11'\.\lJfiL '111 

~~~nntl'\.\'!Jtl"LL,J '\.\lJ'!J'l~ '\.\lJ-li'\.\ '\.\)JL'ffl '\.\lJLtrl'l'.l'l L'\.\l'.l iai 

R.;i L vici1-d"ViL'4fl'\.\ ,::ifl.;iv.11'.l11'.l1lJL'4f 1.;ifl11lJL i11, L '\.\n11 'l 'i111~1LLa::n11aflfl'll)J 
'1-nlll'.lfl ci1.;i1:: ,j'f11:: 1.;i LLa::'lfl1Jflfl1JL iJ'\.\n'ldt YiLrt~ L v.111::ti1L;\n 'L,JL i1, ,LLd''lcifllJ,::-rh 'l iLnfl 

tr~vi1'1t.Jn11 L11'.l'\.\f L'ff l"fl'lllJL,J~.;iv.ifl 'l., LLa::-rh 'l iLn'1fl11lJLnSl'.l'1na'1Pifl1'111·rw1r11L'4'1i 

4.2 tlUJ1LLfl~fl11JJftfl (language and thought) 

L '\.\'!lm::fiL~m ,1~L~1J L'1f'\.\~'\.\ L'1n,::fllfll'.l si L~lJSj-A'WJ'\.\1n11 'l '\.\'11'\.\fl'lllJfifl 

rr.:i 'l. '\.\~n 1;m::fiL U'\.\lU1>11lJ LLa:: '\.\ llJ 1l11lJ Lfl m~v.11::fl ci1"fl"rn1l.lfi'1LL1J1J'\.\llJ1l11lJ ~'\.\L iJ'\.\L ~fl" 
~11'1~ fl,:: i fl" fiin ~1'1 '\.\fl i ln '\.\tl ci1 .;i1::,j m:: 1.;i fl 'l llJ ;)"LL 1J 1J'\.\ ll.11>71 lJ ,::Sj ~ aPi fl n11 if" L'flJ 

«qi~«n1;cl '1lfl"R .;i,\1.;i si ~.;i,::ifl.;i~1lJ1 ~L'4lJ~L'41'\.\ 'l iLn flL tl'\.\1"' "L'ff l".,,1"'11'\.\L'4;iif ~qi1 
~ .:i ~a'!lt.J"n11 ~L'flJ ~L'41'\.\tl~~«n~clL vici1~'\.\ l'i1 'l iL;\nSjfl'lllJL'fllJl'ltl L '\.\nl'lL'fltJL yjfla"fi'lllJ 

L ~ '\.\LLa::;jfl'lllJV1lJll'.l L '\.\n11v.i l'.l1n1m1ril.11m ~l'.l" L'1ncifllJ,::L vil.I~'\.\~«" L '\.\n11L'4f l.;iL'4;iifqiqi1 

L ,)'lJ1n f '\.\L ~ l'.l"~'\.\ 1'1m Vl'JfiL'f ;j UtlJ~lfiL vilJ~'\.\ ('\.\lJl~'\.\VfllJSjL't1~lJ-A''\.\~Pifl 1'11ri 11l.lf ri't'1 

fiin1;1rl'\.\flf 1;"L tl'\.\L ~tJ"fi,::vi~mar.J.;iPifln11'lif111~1 ;r~,; Rflri11lJV1lJ11'.JPi1" si 't,J'L'1 

L v.111::~ ~'\.\;"nci11'L'111L~ m'1n;j'Yl'n1;:: 'l. '\.\n11 'l 'll'1111;1flci1"Qnfifl" L'41lJ11ttaflfl'lllJV1lJ11'.l 

1,) tl ci1";\ ;j tJ1:: a.,,i lll"fi n11 LLtla"iflU~V11Pi1.;i si '1afl "' '\.\n11L'ifl'lllJa'lJ-A''\.\~'l::V111" 
;l'\.\ 'l'\.\La'!J 'l~ d1'\.\ 'l'\.\ L il'\.\L tJfl Vl"L VllJl::L'flJ LLd' 'l ncifllJnd11 L'111L;\nSj-A'flJ'\.\ln11 L '\.\ 
,)1'\.\fl'lllJfif!L vilJ;f '\.\ fl.;iL;\n 'L'1;jn11tln~'\.\n11'ltf111~1Sflfl'lllJVll.lll'.l L iLtl'\.\~a;iPifl'!l1J 1'\.\n11 

L1 l'.l~f l.!1m th L'1 L;\ncitil.l,::L'41iJ11tt;1LL '\.m 'Lri11S.;i L'1Sja'n~m::Ltl'\.\1tl~nl.I LLa::'\.\1i.i~11i.i't,;' 
.¥ ... ., 

lJln'!l'\.\Lv.11'.l.;i~'\.\ (Ausubel, 1964 : 4) 

Piaget LU'\.\ ~n ;'11l'll'.lll'll" n11 ;'ln~lfl'\.\ viit"ril'i1n11'1'\.\rii1L ~'1" 111~1n1Jfl 'lllJ 

fifl'!ltl"L;\n 1'1m '\!'\.\ 11 n11fi,::fi1fl 'lllJL i1 'l, L '\.\L~fl"fl'lllJ;)'1'!lfl.;iLlin~'\.\ rictiL'4'1'\.\,::fifl" 'l i 

:~~~~~~~~~~~~~~~~~~~~~~~~~1-·············· 
l[J Cl :l ..,.. 1r -.·:·:·:·:·:·:·:·:·:·:···=·=· 

I ....... . ............ . ..... . ............ . . . . . . . . . . . . . . . . ·:-:·: :·:·:·:·:·:·:·:·:·:·:· 
_J •••••••••••••• ... . . . . . . . . . . . . 

'"- ,.._~ " ·=-~·=·=·=·=·=·:·:·:·:·:·:·:·: ·~ .............. . . _ ........... •.•.•.•.•.• ·-·-·. 
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'1111.1L'flLL, "l iLn17 'l f111~1~::m7t\1!'.Jl1fl'1&'1111.1~1.11!'.J,,fl'1L'1rrnth'17t1t1'1flt1L .,.n1::YJna'1'YJnflti1'1 

fiL;in,::mh 1ti'1ft'1LL1'1~fl1J tim.1,::t\1 !'.Jl'lfl '11Jll1l'11ll~1flL ,,1 "l <f 111~1fiL;\mh!'.Jl1fl '1flfln1J 1,:: 

L'f::l'ifllLfi'1LL lL 1'1111.1;)'1,,fl-\IL;\nrlLtJS!'.JlLLL1.Ja'1fl~'1afl'1L 1a1 piaget mh111L;\n,::fl1;f !'.ln17 

ti 1!'.ll'lflfl1'ftJlL1i771J,,fl '1i '1'11JL ti lLL'17° fl'11f 1 !'.JL lLn17~ftJlL ln17,,fl'1n 17L tf 111~1LLa::L'ff1'1 
LITT1Jth::L'ft1n17tll."°l-JL~1JYjlLtl'1(lL (Phillips, 1969 : 180) 

L lLL ~fl'1nl7LtJS!'.JlLLL1.Ja'1~1flii1!'.J L!'.J-\ILL lL1'1111.1;)'1,1nLLt1Uit11i771J "l-JL tllL LL lL 1;)" 

LL tJtJlL 11J1i771Jif lL L#lnfl1,,::n7::'ri1 ',r!'.l1m -w71::'1111.1,iJL i1 "l, "l lLn17 "l tf111~1L ~flfi,::LLL'f '1'1 

"l-JL ~lL 11L,,1Ln'1'1111.1L'1i11, L l-LL ~fl-\1711'11'1'1 Holt -wt111 \~m;\n,'11't1'11i'1,,fl'1'1lL-Ja'1;jfl 
n-l::n1n 11m771.1t11'1flci1'1L;\n,iJt11,::L;1.1PiiLflci1'1,,LLa::t,jf11,::n1flti1'1''L"n'iJSj'1111.1L'f11.1Trn 

1Lm 1::"1'11LL'flLflLL l-L::~1fl'11«'1L,rL~m;\n t)jiJf1111.1;)"fi,::n1fl ti1'1L'LL~1 '1111.1 't,jf < ~1fl'1111.1 
1~L,,tn) '1111.1'tiJLfl1'l,"lct t11'1fi'1111.1m6!'.l'1~'1~1'11LLa::1~1flL,!'.JlLtifl1.1,::Ln'1(lL tfiu~1 
Pll'1"J fi,::'111JL,rLL rin177fl'1fl !'.J'11i'1,1n'1l 11,:: "l ...;L'1nfi1flcil'1L 7 L'1!'.J'1lfilL illL~ 1flV1'1~1fl 
L'f1n'1(lL lt1rifllLU1'1 ~1fl'1fl!'.l'J,1nL~fllL"J u1'1 ,f '1ifL ~flfi,::,,rL ;1.1a'15jfln7::n1fl ci1'1'1lLalL'l 

«n~tll.::L ilL ~;\ncifl1.1,::',j'mt1ili:: L!'.J~~,1nn17 "l f111~11.11nW1~afi~'1Ln'1~fl1.1,::'ri1 "l ·.1'LAn 'iJ 

L'f 11.117tl'11 '1'1:: L lL i"~1.11!'.J,,fl'1nTm7::fi1711.1,i'11nn 17 '11'1'1 ,1n 111~1,,rLa !'.J,'1,::n1 "l ~n ,n771J 

l11'1n 17;ln~1,iJSj'1111.1~1.11!'.J'1fl,,tJ 1iLn17L1!'.llL~-\l~tJ11L tliL~lL'171!'.J'1fl,,tJ 1iLn17;)"n17L ~1.IYjlL 
-w&''1l11'1'1111Jfl'1LlLct1LLt1t1lL11J1i771Jflci1'11.11n1.11!'.J (Holt, 1964 : 113) 

,1nn17;1n~1flliL'111,,fl'1 Sutton -wt111 '"1j~nn17;1n~1~a1!'.J'1lL L-,l'lL Pigaet, 

Vygotsky 'W!'.J1!'.J11.1fi,::n1'1111.1Li1l,11Ll\niln17L7!'.JiLffi,::f;'nfl"flti1'1L7 piget -wt111 ·'ih:: 

L'ftJn 17cl Yi Ll\n t,r'f t1,f l-L,::'f 1!'.J l ...;n 17fl ",,fl-\IL~m ,,tiJn11~if 1LLa::L -A 1.IYjlL -wi '1'1111.lfl "',r 

LlllLflV1'1;\LLa::Vygotsky!'.Jfl1J'ftJ11,f-\lll1~1LLa::tJ7::L'ft1n17clfh'1,,LtllLfl-\l,jtJ7::nflt1fid1flliu 
,,fl'1,,t11iLn17fl'1,,fl'1L;\niLfln,1nif iL,f'1 Piage tLLa:: Vygotsky fi1'11\L ~lL~fl'1Pifl'1niL111111fl 
riL'1n 1. i ~ LLL'f '1'1flfln1.11iilL ,::L'f::ffllLLL lL 1'1111.1~,,fl-\IL"n ',j'LiJlLf!d1'1;\t,~ iJlLL 'W71:: 11Lii'1L"m ;1J 

Yj'1L "n ,::Yj"' tJ-wi'fl1.1nt1n17n7:: fi1LLa::n17n7::'Yl1L ~a1iiiL,::L iJ,a'1flLl\n ',r«1.1 NL'f ,r1!'.J~1,,fl'1 L ,,1 

Lfl'1'11Yj"L ~a1iiiL,::fi1~~1flLL'f~fliLLL l1iL111-wi"qa'1,,fl'1flL"na-\l~fln7::fi1LLa::L~flYj"n'1LL'f1.1fl '1 
'11Yj"L ~a1if iL ,:fllfl!'.J'lfi1 l-JLl\mn'1'1111.1'f t1i\~"!'.J')jtifl'1i1.1Nd'1,,D'1L ~chif iL ,1ntJ7::Ll\iL 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



~nciT"llJ1~Lti.:iL'1rn:f\fmi'j ~RJ~1n11'l ~n1111.:1LL~~n11'Yl1 n11;)fl nl'l~fl L 1L ~ttin1L'{ 
tJ1 ti Lu ~.:iti tJLL'{;j ti~1h:vii'.t.:i 'l1L'1n5lfl 11lJL tl~~ L'{'l:~ ,:;)flvi1tJ; ~"~ 1n11tfltJti1rlv111~1L tJ ~ 
~un1clu1:nm..1Yi~1fi~L~m~,,i~~Y'l~.:i'l~n11;)"'liLLnL'1mi~ti.:i (Sutton, 1974 : 43) 

~LL'1.:15lf111,J;)fl'l1 ~an11;'ln~1'1~flf1,,ti.:i~nm1;'ln~11111,,ittl,ri.t1,,i1LL'{~tJ~~ 
cimJ,:'Yl1 'l i~~1~nflfl11lJL ~tl,!~"L'111 "l L'{ti1D'~n11An~1 f!atifl,~«.:ifllJ ,:,jti.:i "1. ifl11,,i 

~1t1~°r11.:1'11~111~1 'l iLLnL'1m ~ti,:"L"'1 iL il~fl~ti.:i$jti'1ti,,tJ 1~n11L1v~tLLa:'Yl1fl11lJL i1 "1., "1. ~a.:i 
· l'i1.:i si ~.:i~LU~L Yi11:-l1L'1n si 'rlnfl~citi,,if 11fl~rn.:i,:,jti.:i;'ln~1n11 "1. i111~1 t;m~lJ,1n 
L~ti.:i LflL ~ti.:ivi-d.:i t"m~Y'l1:LL~ 1'1titJ si ,,tJ1tlfl11lJ 'l inf 1.:1,,11.:ititinLu vi1tim,,~L~lJ,j'~ 
,lnL~tl\IL~n i'j it'titl i'j ,~n1:~.:15lfl11lJL'{1lJ11tlLL'{~tJLL~:LL~1°r11\l~LU~Ltltfi L'{llJTrn~.:i 
~lJ lJ;iJ1~ n!.JLntl4'1 vi1itJL'{1U LLa:vi1itJ ~;jtfltJn11~,11tln;f flS~ti ci1.:i LfltJci1.:i~-d.:i ,,tJ 1 ~ 
n11L vith~LL,j'L'1n,: 'l "JT111~1Yifl~Ltl.:lf lJ1LL~1nfl1lJ LL'1°r111,,tJ1~n11;)fl n11L1v~t citilJLU~ 
u1: tv~~'tfl tlfl'l .:i'1tiL;)n L Yi11:~~~;.:inci11L'1-l1n11L "JT111~1,,ti.:1 LL'1a:1.jflflaciti,,i.,:L iJ~ 
.,~clna1.:i,,ti.:in11L1 v~f vi1titi1,,:nci11L'11in~vvii'.t.:i11n 11L; v~t~~LlJ ;1L tl~ ,:,jti.:iLnfl 

,1nn11n1:'Yl1L Yi1~~ LL'1 citilJ,:Lnfl(~~nnn11 'l "JT111~1YiY'l11tl4 ~1£1.:11h:L'{t1n11cl ,,ti.:iL 11fi w_ 

b"" 

4.3 tlUl1LLft:fJil't1n~-un~L~fl (language and chid's background) 

5l~nn11An~1 'l ~'11.:ith:L °r1'1 L tJ~;1~1~LlJit'tJtJ L'1Yiv1v1,,i;'ln~1if~vi1n11"1. "IT 

111~1,,tJ .:iL'1nri5lL·b~«,,i ~~~ntJL'f lllY'lfl 11lJL tl~tJ~,,tJ .:lfll'ltJtJ fll'l 1,,tJ.:1 L'1n si t" v5lrn 1lJ L ~fl 
vi1tiL'flJlJ;i'1~if tJ.:1Pi~ 11 ~n~tl4:n11tl~tl111'tJ,,tl.:1L~nriu."n'11.:in~citllJ,:'Yl1 'l iL'1n 'l i111'tnri 

LLl'l n l'i1.:in~'11 v ~ a11tJ.:in 1111v.:11~ °r111t111111~1,,tl .:iL'1n 'l ~fl1tlt1fll! 1Yi5111 v "L'1ittJ v,: 5l 

1\1 ;ln fllJlnn 11L'1n~ 1,11,1nfl'ltltJfl! 1~Sh1t1L'1q~n 11 u.a: V\l"fitJpJ tl L uan 11L'1n ~Sj ~ 
unfl1ti.:i 'i.:1L it~ L ~ ~tl.:1n11 'l "!Trn~l,~Ln~Ltl ,:5l~a'Yl1LiL'1n5ln11~flJ~1 L ~L~tl\lfltl~ 'ftl 
°r11\lll1~1L'i1t1 u.Pltlci1~L'lnflllJV~LlJSh1t1.:11~n11'1~fl1'1Yifi~ff~115l'Ylq~~.,,1\1111~1~1L'ffli 
Lfl ti 1titJ 1JSlVli~,,'1'3L~n riu.Pl-3;'3,,llLL'f~tlLL ~ ritlnfl'ltl-3 ~~ u.>J u.a::«-3fliJ,::Pitl-3Y'ltJit111J-t1t1 

n~ V11VIWY11'3L ~tl~flJ~1n11 L "JT111~1,,tl-3L~n~-3Pltl L tJ\f 

" ~ 
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4 . 3 .1 vitiu.ij ~tlflfl7'1-ilf1Tn8t1L'f~::L 1~1L ~'1!1.J~-ilU.~::Yjfl'Jtlnin~n'1V1-ilL'f~1LL'f)J'1 
4 . 3. 2 fl7'11.Jfl!11.J1-ilfl7'11.Jfl-!'1lijS:Jiu1~~, '1tU,::'.)U.L'U'11 h lctu. nit'Yitiu.>.ilfi ;-ii 

;-i1'Yi1 l lf n17~"'"'1n1-i1 tl1,;1,,ti-i1 L~nti ~'l wntirn ,,"6"' ;,n-" 
4. 3. 3 Yitiu.ij ~tlnmti-il ,,1flfl'li)JL'f"'l,fi,::Lti1l,lttPiti,ht11)J,,'1-i1L;\n u.~:: 

~t11t11)J'::"ti1.J'11ti'1ntJ1t1itiL'f-ilit1,,'1-i1L;\nlfitid1-i1n7::;1~f" 

4 . 3. 4 vitiu.,j ~1Jnfll7'1-il ,,1flU.7-i11-ilL ,fi,::;jfl\11\1"''tl=1-i1'!i'1t1L'ff1-ilfl11)JLi1 t;l lf 
LLnL'1n ¥\m '1'Jn11nt¥l1-i1 "l riL'1n lfiu7::L'f1.J~rn ~"' 

~U.¥!-i1S:Jfll11)JL ~"' 11 lij 11L;\n,::S:J1J$j'1a'-i1)J1'101-i1L 71\"1).I tl1\11n 11L;\m·\1ci1~"' 
ff llijL'f1)J11tl,:: 1. ill1,;1 lfiti ci1-iltJnPi'ti-i1u.~::L \1)J1::L'f)J u.d'1 L;\nu.Pi~::""'citi)JS:J°t1f'l'\.L::Piti 1~n t"' 
&'n,;m::rlLLfln'11-i1n"' iftlJ'11n1-i11l1,;1;fonci11 citiiJ,::'Yi1 t lfL;\mnfltl,Jt1tit1t"'n111J-!'1.Jif1'1tii-ilfl)J 

'1m ~'1"'~-ilL "'L 1-i1L1t1"' LL~::,::S:J~mPitin11~"'"'1"l "'"1~;iiftlltll1tlnt1'1t1 ~-illfLij~ ~11::L '1'J 

ri11L'1m V1ci1~"'l>.itninrn,::Lci1L7t1"'l"1iL 'Yi1ri11-i1L1 t1"'~-il'Yl1'-i1 L;\nriS:JifiuV11Lflt11n1.Jn111. i 
tl1,;1 citiiJ 'Yi11. lf n 11~ lf1 ,,ti rn ~fl"'~ -il'Yl1'1n118lnt11iJ ifl,jtlJV111nnfll&S:J1tin1L'f'1''1 tJ~-il ~~LStiri 
,::Lnlf1;f "'iin cifliJ,::'Yi11. iL~m iiflV1~1t1'1'11,nri"lL'f'1"' L~n 't>.IS:Jf111iJPi'fl-i1n11ri,::'t ill 1-i1L1 ti"' 
a-:iL V1ci1-d'citi)JL'ff 1-ilL'ftl1"'n11clriL~Tlltl L lfLLrlL'1nLL~::a'-ilflliJiJ1n;f"' L ~11::L 11'tl111.J;')flrju.d'111 

~.,,i~~,,'1-il L 1-i1L1 tJ"'~"'cimJL 'Ylilfln11~.,,i~~,,'1-:lfll1'11.Jfl11 L ~·n::~~"'n111. ill1,;1;~i]"' 
L ~'1-i1d11ltlj'1'1,,tl 1"'n11L1£J"'n11L'ffl"' . 1l1,;1,::dJ"'Lfl~'1-ilri,::~. lfL ~WJ1L;)nS:Jfll11)J;\flL l1"' 
;jfl 11).IL i11., 1. "'tl1::L'1"'if tlJ'Yl1'1ci1-:il1 LL~::S:J~li-:!fll 11).1;\f) L "'lUU.1.Jtl"'1)J1i11ilflV1-ilL 1U1-:I . 

4.4 n1·f1lnt1n1'J::rn:ifll1flLLa::ffnt1111J'H1Jlt1(1anguage and communication skills) 

4.1.1 n1'in1u'Hu.:i8n (reading skills) L~tiri'ti-iln111.lfL'1mi"'V11im-Yi,,1-il 
'Yl~mnmeri 11).1~-ilifl;\f)L ~"'LL~::imL'f"'mL "'::Pi1-i1 'l 1. "'6"'fi,::'!i'1t1'l iLflflfll11)J;j'1L ~)J~"' 
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L'{~iftlJtlJ1Vl,6L'ff1'3'1111J1h:,;t1t, f'll'111,~6'3Ll6mn1L;6'3111fiL~fl'111f LLL'\:'111,: 

f LL ,l1. ,.;L~n r111t1tl'31"1h:L'f '3rl,,6'3n11!i1\Wf1a:L ;fl-3~6LL'1a:"f '3111:Shh: tvw6v1'3l1u1~ 
0

L Yi11:fl 11~ 1~L fl ti 1rltl 1 Yltl1f'f1L'f Pl'f ,f '",:SlL U1V11J1tl,,6'3fl11~1'" ~ LLPlflfl1~ l tl,1flfl 11~ 1'" 

Vlil''3£46tl1:LllYI~ '"'1''" ,.;6'3L'f~ "n ~Vl76~1JV1il'~S6' '",.;6'3L 7 tl'"n ~" 11,:lfi5jn11LL'f1:V11 

V1\{'3StlLflt11nt11Ylt11f'f1L'f Pl'itJ1:LllYIPl1'3 '1 Ltf'" fi111 111L'f11 L6flL'f11 tlYl'1111J L ~ 
o I .. 

,1'"1'"1J1flYifJLLfl'1111J'16'3fl11 

4.4.2 fl11"i1.1u1n11"ftfttlT11~'hm1ff1trttf (science vocabulary 
development) ;(Yi"11Yl tJ1f'f1L'f'1i;)6f'i1~utlJ~;f~ ;i6~Bt11tJ'1111JVl1J1tJ t '"L lf flVl1,,6'31,,-1 

fl11 ~m tl'"f'i1L~Yi1:~il'm7t1'",:lfiYit1L ~'"LLa:Pi6'3;1fl~16QLL'f1J6 fl11Yl1'1111JL i1 t, t'" 
;(Yi'ri,:'!i'1tiL,.;fl11L7ti'"1Ylt11f'f1L'f '1i5jtJ1:8r1B111Yifl '3;f'" LL'1Sj;(Yi'ri1YI t11f'f1L'4'1ifl Q LU'" ;1 

'"1'"1J1fl~~fl,:"l'itJ'"6Qnt1111~1tl1:;11'" •'3\{m7t1'"61,,:Li1t,~" L'!i''"f'i111 ~1V1\{fl L"Jfa 

~04 VllJ;j 6:'161.J LLL"t::~'" fl1L V1ci1\\'i{m7v'"~fl,:L i1 t ,Lfl1Lfl'311'1~6'3L i1"l ,;itlQLLd'1 8-:i 
L V1ci1lf ,::'t'l1 'l-Jfl11L1tl'"fl11L'ffl'"SjiftlJVl1Ln'1;f'" 

fl 11~"-I'" 1L !fJ'3;(Yi'ri1YI tl1f'f1L'f'1i°l-J LLflL~flfl1,,:'t'l1 lfi 2Yl1.:l;)f1'11L'f f1'"~1flfl nt11 ti 

'l-JL"flr111t1 L'1t1'11.:1nfl'"~,::L,1Jt1r1L7v'" L't1'"~fl'lfiV1it.:1"lfl1,,:L'ffl'";rYir1'"l ,.;~"flt '",,m::~ 
fll1L7 vw11«.:1'11L il'"flQ •.:iLtl'"11itv1Jn'"tlQ~1 ltJLLa:tl1,,:fl1:'t'l1 'tfiV1a1t1'lfi L ;'" 

1) t -JLllflf ;(YiYl"°l V11J't '",,m:~Yl1fll1Yl'1L't6.:I L ;'" 5jfl11PlfJL "JfL'tLL tlt1Pl1'3 '1 ;lf] 

'1mL1J1Jfl1lfl11J '16LL1Jtl,,'"l'" L11L7t1flflL'j1JL"JfL'tVIL'tltl '1 L"Jfa11 LL1J'1L'16; Ltl'"Pi'" 

2) t 9JL"flf ;(Yi'riY11'3 LL'f'1lif'f~tJfl1ti1 L '!i'~fl'" t 9JLllflf;flfl11;"u1t1~r111f'ffl11 
fll1LLL'f'1.:!~tlfl7til 

~,:~ Ill 
Ill 

_cl_ 
. u 

3) 'l-JL#lflf;(Yi'ri,1flfl1111v.:11'" L ;'" fll1Yj'1LLL"t::fl11Yi.:1 

4) L 9JL#lflf ;(Yi'ri•nfl~tlfl1til ~L#lfl't'l1(~6.:IL '!i''"fl11Yl1LL~'"lJ5j fl11~ L tJ'"pj'" 
s) "l-JL"flf;(Vir1't"t1fl11L'ff1.:1"111J;l"11t1t1fl'1V17fli'3ntl 

6) t 9JL"flf ;(Yi'ri,1flri1'"V1i{.:1Stl 

7) t 9JLllflf ;(Yi'ri,1flfl11 "l "ll'Yi,'"11lfl11J 

8) "l-JLliflf;(Yi'ri,1flfl11'11f'i1Yj'11J1tJ1:fltlt1n'" t,,vm;fv11flJ1'",,tl.:1f'i1t11.:if'i1 

·;·~·;•;•;•;•;•;•;·.· 

- --== ••••••••••• • • • • • • • • • • • • • • • • • • • • • . . . . . . . . . . -.. --· ••••••••••• •••• ·-·-· ... . . . . . . . . . • • • • • • • • • • •••••••••• • • • • • • • • • • • • • • • • • • • • • ........... -.• .. 
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L ,\''-lt11'l"1 graph, synthesis, photo, t ele L 11fl1,,::'t'1;fvfn1. vr,J L ,\''-l telephoto 
' 

photosynthesis 'Yl'fl telegraph Lil'-lri'-l 

4.4.3 1fo t'li'L~flihi'fl1!1ZTll~flUYJflLLftZfl11tlfli10J111 (speaking and dis

cussion skills) '\. '-ln11L"tfl'-l1'YltJ1f'l1L1'1i L 11f11,,::~m~n '\. ..t5j'rim;::L~t11n1.1n11tht1 
'Ylflflfl11i.i1'Lflt11::1.11.1n11ltf!L"t11flQ 2 1n n1111t1"1'-lLflt1tJ1mtJci1n1.1n11rtnut1Jvr1 'i"Lil'-l 

a" r\,\'1 £Jt'4f l" 'rim;:: 'Yl1"«" fl)J L ..tLLfiL;)ntjn,) 1£1 

L '-ln1111£J"1'-ltJ1riLtJci1ll'-l · L;)n,::Pifl"vm1£J1lJtil£JYlflflfl'lllJf fl11t1L i1 'l-.i,m" 

1'1'-l L '1LLfa ~fl'-lfl ci1"SjtJ1::a'Ylirn'Wi.i1nrit'f" ~ii'-ln11 'l i111,;T~~flflci1"tJnPifl";"L i'.J'-la"~1~t1J.y\t'f '1 

ci1'-ln 11rtn Ut1Jvr1ii ~ iJ'-lL 'fl"riL~n~nL1 ti'-l-.i:: Pifl" LLL"tfl"" 11lJ;)flL ~ wim"l'l'-lL~ r.J 1 

ntlUtlJ'Yl1 L vJfJ 'l vr'Lfi'f'l1'16t1r\;1r\qfl "l,::Pifl"'Wr.J1tJ1)Jflnt11tJ 'l '1L~n'Yl71~ 11n11rtnUtlj'Yllll'-l 

1) LlJL ,\'n1111t1"1'-l (report) 

2) LlJL,\'Lil'-ln11LPiLtit1" (argument) 

3) LlJ''Hn11rifl";1 'l vr1f '-l'l, (conversation) 

4) LlJL ,\'L iJ'-ln17t'4'-l'Yl'-l1 (conversation) 

LL'1n 17t1n UtlJ 'Vil Viti 1 r.Jti \!fl 1ltl'Wr.J1 r.JllJ"i 'l lJn'-l ri-.i:: LL nu qi 'YllL Yifl Pifl \In 17Ylfl t'4tltl 

im-Yl-.i-.i1 "vr7mt'4'-lflifl;)flL ~'-l 

i'l1-.i::Pifl"L U'-l1Jflfl~d1~tlJ1lfl"n17L iJ'-l~lt1L vJv L '1Lnflfl11lJ11i.i;jm::vr 11\lfll nt1 

~m1ti'-lfll-.i::Pifl"L il'-l~ 11"1.l~'-lL '1L;)n L'1'Yl111.111L 111,::Piv"n1::'Yi1v ci1.:1 'lflu1" L ,\''-l L~m1:: 
' 

,jv "l;'n ~1'-l1,vri.t' Tn (authority) 1lfl\1¥1'-lLfl\I LL~::'f 111'1'-lLfl" ,:: ,jv.:i ;j" 11t11'1.1tifl'!ffl1.1 

(responsibility) flci1\IL7 

4.4.4 '1ln l '1L~flihi'n1:1: lun11Y1.:i(listening skills )L '-ln11L1r.J'-l1lt:1\liCm1r.J'-l 

cimn:: ,jv"v1;f t1n11Yl'.:1L il'-lfl"'11h::nvt1fl ci1-:ivr\t" L~nr\;j'rin,;:: 'l '-ln11Yl'" cimJ 'Yi1'l~n11 
L1 t1'-l;jtJ1::8'Yln111-wL ~)J;f '-l LL~::Yf n,;:: L '-ln11Yl'-:i ii'-lL i'.J'-la"rit'41lJ i1rt ,::1H\nh .:iLm'L 11 'l vi1iif '-l • 
'tl'i~.:in11Yl'.:1 LL~::n11t11'-l;j~n,;m::rlfl~1 r.Jn'-lfl ~i.i1nlJ1 r.J ·LL~::;j 11'1tph::t'4.:itfo ~vi~1m.h::n17 L ,f'-l 

1) tlnL~L~nSjrfn,;::'l'-ln11Yl'.:1Lvit:1fl1llJtJnPifl\I (accuracy) L,f'-l tln'l~ 
L~n-fl'"L~ t11n1.1f'l1=fLL ,-:i Yl'"L Yivl'lvt1ut1Jvi1 Yl'-:iL vit:1;; ""1lJL~v"111 Yl'.:iL Yit:1 'l ~1::anti-:ia-:i 
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" 

~ ~ 1t-\lJ1LL~1 LU t-\IJJ '-\ 

2) tin 'l ~ij.,;'n~: 'l t-\n11-fl'-:1L Ylfltiihti,11t\41LLt'i:1•nnll (criticize) L '1l't-\tin 

L °ViL~ n°r~ \IL~ !'.J 1rl1Jfl t\4tl 1 L °tf f ;' n ,j flLLIJln~ 1\11:VIl1-:!i' flL ii, ,1\IrllJfl111J fi '1 L ~ '-\ L ~fl 
t1lUfl111JV11flLLt11'1-:!fl111Jfil"l 

3) tin 'l vi1h1n~: 'l t-\n11YS-:1LYifl'l ~Lnl"lfl11wnu(-:i (appreciation) L'1l't-\'W'-:i 

b ~t:i-:1111L~!'.J1nuu1: 1~f'11t11J1i t11u1:~t-\fivi1flu'Ylt'i:fl1 
4) tin 'l ~ijl1'n~: 'l t-\n11-fl'-:1L Yifl 'l ~Lnl"lti1l)Jf1'1~f1-:1~11'1 (creativity) L '1l't-\ 

i\'1!'.J 'l ~L~mnl"lfl111Jfil"l 'l vi~ '1 LLUt'in '1 111!'.Jvi~-:i~L~n 'L'1-fl'-:1L~!'.J1nun11'Yl'1t'iti-:i n11~1B1J1 
n111;'m~ti-:1111'Yl1-:11'Yl!'.Jlf'llt11J1i vi1ti~-:iu1:~~fl vi~ '1 LiJt-\,jt-\ 

LL,r 11n11-rs-:1,:L ut-\~-:1~~11JTrnLm"L iiu'luu1 -:i'L'1n1J11lJ LL~nff-:i;jt:Ju~11titi ~vit'i1 !'.J 

u 1:n11 ~ij ~t'i'Yil L ~n11tinn11-fl'-:1 L t-\L~nL~«lJti'Yli~t'i nci11;)fl 

- ~W-:i"l~;j fl 111JjL~ !'.J 1nrn ~ti-:1111~n1~-:1-W-:1~t-\)J1n flt-\ 
- L~ti-:1111~'-\L ut-\a-:1fi~~~1~t-\h 'Yi1'l~r~W-:1Ln'1fil111Jti111Jtl41~vrn1, 
- qu11 !'.JJ!'.JL~t1f1-:ivi1mf1fl111J~t-\h 'l ~LLnq-W-:i 

- q-W-:i't~'Yi1~t-\L ~Lut-\q-W-:i~~ 

4.4.51ln l'11ihin11:: lun1·n;juu (writing skills) llm1!'.lt-\;j1tin1~~LL~l"l-:iti11)J 
t111J11ti 'l t-\n11L ii!'.Jt-\L'1l.J1nl.J1!'.J L ii''-\ n11'Yi1n11u1t-\ n111J1flUUtlJV1l n11L ii!'.Jt-\11!'.J-:11t-\L11 

en~,~LLU\ltJtJnL'1 Lift-\ 

1) n11'Yi111!'.Jn11 (list) LYitJLLt1'1\l;f1Lt'iiJU1:ntiut11tiBUl!'.J ;f1Lt'iil (data) 

L V1ci1-d m,,:1'1LLnfl111J,1 -:i (facts) ~1-:1 '1 
2) n11LL~l"l\lfl1l)Jfi'1 (ideas) L YlmL~'1-:iitifi'1L l1t-\iJtl\1'1t-\ 

3) n11nu111Jti1l)Jfi'1dl~tlJ (grouping of main ideas) LUt-\nT1L;i[Jt-\ 

L~!'.l1nuit:ifil"l n111•n1cl llm1!'.Jt-\,:,j'tJ-:iji'nn11L~tJn n11~'18t-\L, i11nn11n11'l"!l'ti11)J;1 

4) n11Lii!'.Jt-\LYlmL~'1\ln11;1LLt-\nLL,mL,\I LLU\lf~ (classifying information) 

'l t-\n 11-d llm1 !'.J~ ,:,jti-:i 'l ifl11)JYW1!'.J11J n11«-:1L n'1 LLt'i:n11'1~tii1u1:ntiu 

- ,_ 
b .. 
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5) nTlt'tlU (summary) Lthm11L;l!'.Ji.u ~fl"fltliftl)~l n17LLt'tfl~N"' n17 

'Yl'1"'fl~ n1111!'.J~1~ LU~fi~ 

n11tln 'l °t1Lf1n5h1n~:: 'l ~n11L ;l[J~ ,::Ltl~a~fii-1!'.J 'l °t1Lf1nf;'nn1111t111iJ'111iJf 

~l\l 81 LiliJ1Lil~~)J1fl~~ t'{f1.:in~Lnm-ri LL"'::lt1Lfl1Ltn.(L,r flllfll11,:,j'f1.:if'l1it.:i11n11 

1 i.:i1~L;)m yjfl~mJ~n11L ~!'.J~,f ~ 
- ,,,,:,j'f1.:if'l1it.:i£1.:ifll 11iJt"t1iJ11tl11fl.:iLf1nLL"':i1 !'.J 'l °t1L;imnfltJ1:t"tt1n11t11iJ1n(~ 
- flll,:,j'fl.:ii1!'.JL°t1L~nt't1iJ11tllt1'111iJfLtn.(L"1~~"tJ1:;11~ 

- fll11~ama!'.J.:in11~""'fln,1nPi1111. °t1iJ1nfiL'f" 

4.4.61ln l 'tiiJli'n)J:; l Ufl1'i li'tia.ur~~ (library skills) imt't~flLL ~~~'11liJ 

ffi~1~tl)flci1.:i~~.:i11fl.:i 11.:iL1!'.J~ flllf'l11,:~1'Yl1.:iff 1~~1fln1:~~'l iL;)m i1ifl.:it't~'1L ~fl;in~1 
fi~f'l i1~1im -Yl~n1 .:i LL"':t't:t'tiJ'11liJ11in11.:i1111'1fl~""'fl"L1"'1 ~fln,1nif ~fl1'111LL ~:\t1 
1 °t1L~nf;'nn111 iifl~t't~fl LflmL ~: 1. iftm&fln~1~il'18fl 111t"t11 Lflnt"t11 ~,x~ami1'1~'1 
tJ1:nflt1n11fi~f'li1'11!'.J 

4.5.1 mhLi·U {1 lliL~fl lifll)JlLiJUYIHflUtULftUlt.1 if'1fin~l1iJlLL~1L~ 
l'lfl~,j'~ 81 1lfl~t1'Ylit11 lll~lLD~flfl1liJ~iJll'.Jfi,:LLt'tfl~L°t1L~W;i1L~n ~-rj~ ~~;l[J~ ~1fl 
~1i111~1L~~1it~ $jfl11iJLi1'l,1~a~fiL1llYJfl L'!J1L;l[J~ iJ1nli'flm~!'.J~Lfl Lf1n 81 l!n,:'li 

111~1YJ'1~7fl1111flL ;l[J~1Jfl~L '!l1Lfl~iJ1nn ·hfi,:: 'l iYJfl~7m ;l[J~"1iJ LLt1t1tJfliiJfin1~~fl 'l i the 

Nuffield physics project mh111 • n11tln 'l °t1Llinf;nu~fintJ1:;11~ (diary) ,::Lil~ 

n11;ifi$jtJ1:1mr'1Pifl~1L~mfl~ n1111!'.J~1~N"'n11'Ylfl"'fl~L ~!'.J~ 2-3 unn" LL"'::fj 

111~tJ1::nflt1 ,r1 !'.J cifliJ,::SjtJmri1Pilln11L1 v~f LL"'::Lnflfl 11).IL i11, L'11i,.,1nn 11,::Sjfll~7ll~11~ 
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iJ11Jtrn 'l iL~nn1::li1tJci1-:illutJci1-:i\! ~~-:iwnnlluflc;-:if'lmi 'l d \IL f1~1tJn1::,Yu 'l iL~nf;'n 
n 11'H')DU tin 'l ~n~tl4::fiL tluLL1J1J~,j1J L ~11::utJnwnn,::'1l'1 t.J 'l iL~mn "" 11iJ L i1 'l •rn ci1-:i 

~n~-:i~-:iifuLL~1 L~n,::ff-:11'nfi,::Lnurn~1D'utim~ci1llu'L 11in,)1t.1" (Sutton, 197 4 :4 7-4 8) 

utJn'nnllu the Nuffield chemistry project ff-:iLmiJ'1tJL1J~n11 " n11LL'4UmLu::'liL~nf;'nl11 
L'4ijl'ID'utiniflfl1lil (notebook) utJn,1n,::n1::,Yu 'l iL~nD'utimiflfl1liJfiL m 't,)l11f111iJ 

Li1'l'rnci1-:i~nf-:1LL~1ff-:1Ltlun11ri-:1LITTiJLiL~n't,)'1'1Jn11L'4\lm~~"L~~uLtlun11~1uif1~n~1t.1 " 
(Sutton, 1974 : 48) 

tlcil\IL 1rl'1lil L 11ff\lfl\IL iL~nf;'n~n~u'l un11Lilt.1Utl\IL~tl\IL~~1::1Jl\ltlci1-:i L ,\'u 

n11n1~ul'l°l-l1im~tJ-:1 n11l1111t.1,mfl~tJ-:i;jmfl~tJ-:i'l '111. un11ril'l~tJ-:1 ~rnn11~1L itu-:11un11 

«-:i Ln'1 LL~::n11cq11J ~~L ~11::a-:1L ~ci1\!L tluL~tJ-:irl;1L tlu'1tJ~1J 1un11 L1t.1un11cqiJu1rit.11f'11L'4'1.; 

LUUtJci1-:1;1 

4.5 .2 athL "i ~ l 11L~fl lithi1fl'~fl111JL ~1;JULnU'1.J 'l un11L1t.1ULL~::n11L'4tJU 
1ir11rit.11f'11L'4'1illu ~-:iL;)n 1.1.~::fllqL'4tlw~::~1J 115jfi1 'l ~,J 'l r\,::¥itJ-:i;fn~1fiufl 1'1iJ1niJ1t.1 

fl1qL'4tlU1Jl\l'filUtll,,::L&-:iL ~u11fi1'l ~,J 'l L ~ci1lluSjf11liJLi1llt.i'1tJn11cqf1~f11liJL i1 'l, 'l i 
LLnL~ntJ ci1-:ifl-:i L ~11::ti1L'1n 't,J5jf111).JL i1 'l ,LL~1L'1nm,,:: LlJL'4liJ11tlL'4tl1J 'tci~1tJ~1un11ril'IL'4tl 1JL'1 

"' q L'4tJu ;-:i ;1L tlu ,:: itJ-:i ~11nn 111JtJn 'l iL'1n ,'1;1~-:1.,,1-:1'11 -:i~1tJ 't,Jnt'1 t.1'Yl1-:itt tJiJ n 11n1:: l11 

il-:inci11ti1,::Yi,11tl41 'l ~--anf-:1LL~1'J,::LlJLnf11J1:: tt.1ir'1LLriL'1m 't'\1rlfl 11 L ~11::n11L1t.1uf ri 
L ~iJ1::llufl 11,::L tluL ~tJ-:1111fiL'1n,::¥itJ-:ili1fl 11iJL i1'l,,r1 t.1'1ULtJ-:1fi1;1n'1fl11iJ (definitions) 

~fl-:ifi1 'l ~,J 'l if u ti1fll~'11tl41'J 'l ititJ-:11.1. ,,r,::~1J11'1~fl'1L 1~1fiL'1n;ln~1t1ufl1'1L'1n,::¥itJ-:1 
;fn~1tl~LL'4).Jfl a-:if\;iLL~::L ~)Jl::L'4iJfit'{'1fllfl11,::L,j'fi1~u'11nn11 L iL'1nlllfl11).JL i1L,~1r.Jif1 
~fl\IL ~lLfl\I 1. u1::t.1::1.1.1nfllfll,,::itJ\lflfl~'JLL~Ltll L ,Lri L ~1l::Ll1ntJ1,,::L i1 'l, 'l uf'l1;1nfl 

fl11iJ~fl-:ifi11. ~,J 'l L ~ci1if U1. ~t.1-:11J1-:1ri1U1. 't'i1if u 1.1.'1ti1fll~t.11t.11).Jt.1nif 1tJci1-:1~1tJ~1ri1-:i'll; 
L'1nLfl1jn11L'4u'Ylu1 Rn~1L ~)JL;i)J,1nitJ-:1L'4~'1 'nnn11;'fln'm11).J~u 'l i.J1::ntJ1JcitJ)J,:: 

'Yh 'l iL'1nf;ni.J7'1J1J1-:11.1. U1fl11).J;)f1 1.1.~::f;'nn11L~tlnL'411fi1~flL ~fl\tl)Jlfln1Jlr.J 'l ULL U1'Yll\I 

'11-:i -'1 citJ)J,::,\'1t.11. ifl11)JLi11. ,,, Ufl11).J~)J1r.J~7flfi1;1n'1fl11).J~fl\lfil 'l ~,J 'l L ~ci1if u 
"' • .¥ 

Lfl~V\l~U 

-----~~I 
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4.5 .3 ad1Li~ l iL~fln1u.i1,.1iiilufi1'1t1n:ant1~1J1n;iuLfiu ttJ LL,r11l'iTn 

, ::L ti 'mm~11rid1'1t1Jtl ci1.:ivii'.t.:1,,tl .:i,,u 1~n11L 1 v~n11~tJ~n¥11 "1 fill r; ~tl~ ,::¥i tJ .:if; m~tJn 
vi11'i111riij~\IL ~tlVl1~17:: LLL'i::d1~ "l~ ¥1L'itl'1,~fl"ll"1tJln~ltJ 1 ~~tlL Vl"11:: LLL'i:: ~tl'1filtf tl.:inu 

11'.J,,tl\IL;)n 1 ~.r~L7 tJ~i"ltJ ~.:1~fo1,,::'Yl11 '1L;)mn'1fl"ll"1Li1tJvi~ lt!L ~11::1'i111L vichlf~1,r 
lll1flYl° ij d1~ "l~l'.JlO,~Ln~L tJ ij71 tJL'i::La l'.J'1"110LLL'i:: l'.JlnLn~Yl° L~ n ,:: 'Yllfl"l 1"1Li11, Li 

71£JL'i::Ltll'.J'11 ~n111 il'i111~~,::Linci111 ~UY1'1tl 51 .,tl 
4.5.4 ilVTWtllt111J liinin1rffL1h1fl111J~~'tn..ntJ 1 ~,,111~n11L1tJ~n11~tl~~~ 

riLLl'l.:i~~ 1, 11n111 if'l1rt1"1,,tl.:lfilciltJ11L tl~Lfl~ti .:i;j tirid1A't1Jrit'f" L ~·n:: f'l1ri1"1,:: ,, v 1 '1fill 

'L,r'Yl111.Jti.:ILL ~')fl')l).J;)'1 fil"ll"1L i11, ftlt1liJ,::°t'i1vioJ1riL~;jtJ~Lfil~tJ\ln1::~~ 1 iL~nf;'n 
;)'1fi~ Blosser 't,r;fl7::1.J1.Jftlt1lll'Yll\11'Yl£Jlf'll~IJli vi1ti question category system for 

sciences (QCSS) L~ti,1£11 ifll1'Y1£Jlf'll~1J1i'lt1'til'lifl '1Lnfltl1:: tr.Jir~~.:i~~if.:11J1111.:i 

1 if'l1rt1"1L ~tin1::Pj'~d.:1Lf11 iL;1n~1iJ11rit11L il~rhn11lJ'11.:i51 
1'1Ln'1tl1::1£Jir~"11nriq" 
1 ifilrtl"1L ~m it'~ J1 1 ~tl1::L;\~1t1'tlJ51 riL;)nfl"l'll fl"l'l,'1;1 

LLL'i::°fi1fl1liJL i11, 

1 ifi1ri1ii L ~-tiineitilJ 'Yl1.J'Yl"l~ 1 ~.:iriL;)n L'1°'AnM1Lci1L1£J~ L tl 
LLrr1vi1ti 1 ifilrtli!L ~ti1.:i 1, 1'1L;)n~~1,1 ~a.:irifl1¥iti.:in11,::~tJ~ 
1ifilt11'4L~tlff"l~ d.:iLfl n1::~~ 1iL;1n'LfiLL~'1\lfl"ll).J;)f)L~~ 
LLL'inL tl~ £JWr1f'l~::vi1ti'l"l'4n~L ~tJLLniftlJVll IJlL'itlfl,~LL ~ "l'Yll\I 

'l~n11;fln,n11iil'11.:i 51 

fll'Wfl 4.1 : 'i~1J1Jfllfll1J'rll~~'r1Vlffla''1f 

---------··· 
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Blosser vlL,r6'1~n11 '11trJ"1U1.Ji.JL ;jflL l1in'1n17,j1L it4"n1·nf 4",j'n,::iifl11 
f I - I W 

L il4"'11t11"1flLntnifl\lntm17 t ifcq~,jiyllJ1 t '"'::lltJPi1 ct14"'11tl1"1utJtJflmt'"u,j 11,::L ~'" t'" 
L~fJ\IL'f;iuiyllJ1"11mtnn'11"1 uPim,,:: 1 i ihufl~fl\lm::Pj4"L l1i~ni\'nn;i7t'1d1~tJ n17utmth::L~'Yl 
n11Ltl1tJtJL ntJtJL ~fl~lLtl4"ifl;r'184"vt1flLifL ~4"L 4"L '·fl\l;jfllL '1Wll,::Ltl4"tlt:: ttJ'I~~,) uPi 

'11tl1"1th::L11'YlL fl"lf '"~tJ11L i'.l 4"'11tl1"1;littJ"1 t ifn4""11n L ~71::~'1fltJ,::Pifl\lfl1ifm ""'1~~"11 
,\'1tJL4"n11~,17tl41LL~:: L i'.l4"'11tl1"1fifl1,,::5M1'1fltJ;ltJnifl\lfl~"11n"11tJ (,j'\ln7 'Ylfl\lt'f~;), 
2 5 2 3 : 2 0 - 21) 

Mcglathery 

4. 5. 4 .1 ~l'.J11'.Jl"1Lif'11tll"1L'4"11n~n (L~fl~\1'1ltll"1LLi1fl11~\lifJa'\ILn'111 
'1 ~LfJ\l.yf \I.,:: tJ::L 1~1~m vi"11::vi1tJ '\'4 t11a'\lm'111fl1tl1"1L 11Ln~'t tJ" 11~ tJ1tJ1"1~m:: tJ::L 1L'l1 

L iL Vl"1l::L'f"1) 

1Lfl71::~'1ltl1"1L Vlthlf 4"L~tJnfJ4" n 171Lfl11:: ~i fJfiltll"1,::,\'1tJ 'l ifll'Yl711.J 11L ~fJ Lf'l;\lfl 11 

~ l'-1ltl1"1 L ~11:: '1ltll'-I LL'1 L'l:: tl1:: Lll'Yl LLL'l:: LL'1L'l::7:: ~1.Jfl 11"1 l'.Jln- ~1 tJ,::Sj ~ L'l'1fJnl7L11'.J4"f '1 fJ 

"fHl~n11'-l~fJ\IL~nLLL'l::fl&L'4L VISjfJ~n~ ifJfl Tl7::1\l;lfJnl7 'l ifiltll'-llL U1.J~lmn4"L ti filtl l'-lfi 

"l,Jlj'Jtl4tllL rhfifl11,::Li'.l~~m~mLrifl1~tll'-I rll L iLnflfl11'-!a'tJcif~ l4"111'.J 1, 'l iLLriL~n tfltJ 

L~ ~l::fJ ci1\I fl\l ,::l'4 Sj ~ L'lPifJ ~1.J 1 ~n11 L1l'.J~LL1.J tJS1.JL'f 14"ciffJ1.JL'f 14" 

4 . 5. 4 . 3 '11tn'-!tl~1'-11 'l ifll17Li'.l~'1ltll"1 LL1.J1.JLUfl vt1fJt11"1L y;fJ 'l iL~n$jfil1lil 
f1'1ciffl\lcif11f'1 tllfll1LiLL'1filtlli!LL1.JtJUfl,::rll L iL~nLLciffl\l~tl;in77i1'1fJ1.JLL 1.JtJi4" 'l ~\l,::rll 
'l iLn"fl 11whn'1LL'" 1f111'-!f1"cqf l\lcifnt1~tJ\IL;1n,r 1tJ 

4. 5. 4. 4 ~l'.Jll'.Jl'-lciffl\lcif'l'lf'11.J711'.Jlnlf'1nl7S1.Jci41~ciffJ1.Jcif14"L iLn'1;f4"Lcif'-!fJ tfltJ 

L~vn::tJci1\lfl\ltllL~m~'-lcif~ 1,-rmni1fil1vi1m ~fJ~11'-li4"LLri'1 ,::L iJ4"iflLLcif"\IL iL .;1~ 11 

1.J'l'll'.Jlnlf'I~ fJ\ln11atJL'{1~ U\I L n fl;f 4"LLri' 1 . LLL'l:: citi'-1,::'Yl1'liL~n;jm1'-!n1::;itJ1fJf4"~ \I fll,,:: 

cqf 1\1 ~\lti~).]fillflVI 1\1 L ~ 'Yll\lfi,::L iJ~tJ7:: ttl'!f"1'1tJn11L1tJ~nl'lciffl~,f 1 tJ 

4. s. 4. s fllr~::~tJ\lvi~m~tJ\ln17'li~1~1,vnt1tli11mn~'ttJ LL'1,::~fJ\ILLcif"\I 
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tJ'YltJ1'YlL thuf th~ -wn11,j'1v 'l ~un v1n1f'ln11L1ti~L n'1;f~LLriL;\n 'l ~lJ1nYiq" 
4 . s. 4 . 6 flv~::PifJ.:tlJfJ.:tL ~~'Jtl4fi1 vncifJ.:i t1fllJ'!'t1fli1t11lJi'iL;lno?mnlJ L ~fl 1 ~ 

L'1nlJfJ"L ~~fl11~Li1tlfljLL~::1'::L tl~n11n1::rj~ff 1Q1 ~L;\nL'{~1, [j";f ~ 
4. 5. 4. 7 ~tJltJ1~fl"7::tJ::L 1~1L ~L;\n;}'1fJVl.:t'1'fJtJfli1tlllJ~:: 4- 5 s~1fi L ~fj 

1~L#lnSh1~1YflfJlJti,::P1fJt1L'f~fJ"L'1fJci1"L ~lJ1::L'flJ 
4. 5. 4. 8 flc,::PifJ"tlfJlJi't111 °L'Ylfl~flnl7Li'rl1tl1lJ 0 Ltl~"L~'1'Vfl11lJLU~fll 

1 ~1jflltl4'11Ll"fl" (,j'~n7 'YlfJ"q,,;), 2523 : 32-33) 

4.6 n11fitiitlltl11'fl1'Zti1 (the teacher's role) 

iftlJ~1Pi1" 51 YiL~v1nt11111flLL~::n11SPJf111lJ~lJ1v ~"'"'" llJlLL'f~mL ~~ "LL'1 

'1fJ~Pi~ 51 ,f ~ ~fJ,::L'f1u1h::L~~d1tl'tlJ't 1 2 u1::n11;ifJ 

u1::n11LL 1n L'flL ~'l,,fl"UtlJ~1Ln'1,1nflc~L'ffJ~5j'\'1LfJ11, 1Jl ~fl 11lJti1fiqJ11fJ'1 

111i;1Yi'"1lJ11 i'7::Wll'1fllLL~::L;\mtm1v~ fll,j'n,::L ~~1 ~L ~fl'11111;1~~, ~tl)\ttilJ 1 i~'1'111;1 
L ~ci1if~Sjfl11lJtJ1nLfl~fl1llJL'fllJ17tl1lfJ'1L;)nYi,::L i11,LL~::'"1i.Ul ,n,r LL~:: 1 ~1ltl4::L;'1t11n~ 
fll5ji.,)'LfJl 1, 1cit1,::;ini;1LL~::~lfl'lllJL i11, 1 ~1111;1 l'l~fJ'1-a~Sflfl1llJ~1ntJa~ 51 ~L~n'"l 
l.Jl 1 ;;'1~11 ~Ln '1,ffJ'111'1LL vt'1fl1llJL i11,-,::~ 11'1fll~ ~fJ~rl1)Lt1nltm1v~ (:.rnYiq~,::~11 ~ 
,,tJ 1 ~n11L1 v~n11L'ffl~Yi~"L;\n fll l'l~fl'1,~Ll'1fll.Jfll'1~ 1'1i. f ,f~5j"l~t1nq~~l'lllJ~!Jiti'1n 11 

U7::n11t\L"tti'1 imL'f~flLL ~'11'1 51 ~'"ll.Jl~LL ,'1,f ~ *L'1'1L ~fl,!~ 'll~fl,::~ tJ~a'1 
Yi n7:: rl~ 1 ~ fllL'11j L'{;i~,:: Pi fJ .:17:: ~nfl ~ LL'f l.Jfl 11 L 11,:: tJi fl '1Sjfl1 l lJ1:: ,j '11:: i '1 LL~::1fl tJfl flt! '1 fl 

n11t\,::'"1111i;1lJ: 1 in~fJ Vl'1L 7 L~n;'1,::Lfl'1fil7L1 tJ~fLL~::L'fllJ11tlL i11, 1 ~n11thtJ'Ylfl~afl 
fl11lJ~lJ1va~ 51 i.Pi~~¥11l.Ji'iifl'1n11 

Barnes i.'1LL'f~mL ~ 1 ~a"~fllfl11,::tJifJ'11::~nfl~LL'flJflif '1'1fl 'tu~ 
4. 6 .1 fll,::ifl.:t1fhl1tl4tlJltl4LL'Yi'11'1~'1flnl1i'i,::'"1111i;1LL~::n11aflfl'lllJ~lJll'.J 

'11-:1 51 'ttrl i'nrn~ffi'1v 1 ~Lntiu1:: tv,~fifln11L1!l~n11~fl~1 ~inn~qti 1'1m'4~1::flci1-:1~-:1 
n11aflfl'lllJ~lJltJLL~::lll1;l~L~nfl 11,::L1ti~f LL~::L'fllJ11tl~lfl 'lllJL i11, L'1 
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.... d II I 

4 . 6. 2 rir~::mi.:irimn 'n'ti.:111.:1 

bbt'l:: 'W r.Jl r.Jll.Jt'll'1 ifti.:i 11.:1 ~,.{l °viih.tti r.J~r::ll') . 
4 . 6 . 3 f11'1l::l'iti.:i"f%nJ1V11m 'It'" l '\.\f'l11ii~1fitl)~ti.\ln111 i111'!;1 l '"1J1.:11h::L;)'" ~ 

~lb iJ '\.\l'iti.:in11r::if1.:if'lti'\.\L "D'm 'Vlil si Ll'1m~-w1::ti11J1.:1ti1V11tilf-w~L~'W1:: (terminology) ~ 
b~n'll::\Oiti.:irilfl1llJ L i1 l, 

4. 6. 4 f'l1'1l::l'iti.:iri1f'l11i1Li1h1'"n111ifi1ti1lJLL1J1JIJ11.:1 si Ll'1m~-w1::tici1.\l~.:1 
r1 lti llJ bL 1J1JL ti 1'1-tl l'1 ~'ll::if 1 r.ir::if l.:!Lr::l1lJ l '\.\n11°r'i1f'l11lJ L i11 u1!.'lti l'11'1 ···mn11i!ti.:1n'\.\n11Li11, 

~ l'1 l '\.\b ~ti.:iflti'UL "D'UbLt'l::n11lJti.:IL ~'"fJrnf11~ti.:im1tinittl)'Vll n111 ifi1ti1iitici1.:itJnl'iti.:i 

4 . 6. 5 ri1-.;i::\Plti.:11::~m:: 1.:i-wq~n11lJ~tl.:lfl1tl~fll.'ltll'1L 11.'1111 f'l1f'l11,::LLr::ll'1.:1 

-wq~n11lJti ci1.:111~.:i-.;i::°r'i11°viiJ1J1'\.\n11r::iti'\.\1J11~L i11V1i11r.i ;j11r.i.:11wnmrnn11Mn'!;1 LLt11'1.:I 

1 °vi'L ~-u 11-wq~m1ii1J 1.:itici1.:i~ qbbr::ll'1.:!titin bULl'1r.JU11ri,1nf'l11lJ1::~m:; 1-:ilf '\.\ 11Pir::if1.:1L ,fl fl~ 
ri~il~ °vibLnL~n fl1-.;i::\Plti.:11::~nti ~Lr::li!ti 11f'l1,::l'iti.:idJ'\.\qti1J1lJ ~'\.t1 1 °vi'L;1m u'\.\qL1r.J'\.\~~ 
ri~mJ~br::imi 

4. 6. 6 fl1wn-.;i::\Plti.:11::~m::1.:i1'"n11 "r::11u" ;lti 
00

1.'l.:if'l11lJL~'"" 1-vir::iti1'1fltfti.:i 

bbt'l:: fl1.:I U1 ::L ~'Ufl1JL i!m ~tl-:1 ~ L~n rh~.:ifln'!;lLci 1L1 r.J'\.\ LLl.'l::'W £Jl£JllJMn '!;l 111h::L;)'\.\~lt'1tl)~ 
f'l1'1-t1lJ1r::11ulf'" L~mLr::il'1.:1-wq~n11ii~L ~'\.\flcl'ti£JflllJ £JtilJ11J 'Vl1mLt11'1.:imn111ilLL '\.\L, 'Vl1ti 

LLr::ll'1.:!tlln11u~L r::ITILl'iLLrJ.:! (Barnes, 1969 : 53-5) 

4.7 11fYfll!~'Hrn~fll'ii~'Ulfl11fl (curriculum and language development) 

1J 'Yl 1J l 'Yl iJ tJ .:! f'l1qr::ltl'\.\1 'ULL~ t'l:: r::lliJ 11 'n'l cl tJ lJ ,:; u1::t11J Dtl) ,:n11)J n '\.\tl ~ittlj'Vll 'VI 'it.:i 

if tiJV111Pl .:inci1111Pi'LLn UtlJ'VllL~ £J 1n1Jn111i1111;1 iti tj.\I £J1n~°r'i11 °vi'Ln ~if tlJ'Vll~'";j r::l1L 'Vl'!ti ~ 
V1t'l1£Ju1::n11 L if'" n11r::i::nl'1n11'"iitl1'1 n11t'l'f1.:ith:: L£Jf'li1~,JtJmiti.:i n111 iLf'l~ti.:l'VllJ1£JL,J 

· tJnl'iti.:i LLt'l:: L V1i11::t1ii iJ11"1-n'n'!;::LLl.'l::u1::t11Jn11m1 '"n11,~u'"'fin n111 i111'!;1~~LLl.'l::111'!;1 
L ~ £J'\.\L,J~kr\1~f'l 11ci1'\.\V1'lt.\I ~tiLilflciti.\I LLflci 1 1,J;j,, 11l.Jf f'l 11lJt11lJ11ti 1 '"n111 if,j111 Lfln 

r::111u1::nti1Jn 11t1ti'\.\LLl.'l::'4.l-l £JtilJ~,:;;jci1'"11lJ 1 '"n11tinittlJV11 tl'i\Jltill 'Vl1tiu ~u~n,n11lJ 
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~1\1 "I L~tJSjt'{1L ~~ii1mnm ,\''" i!ciflii,::ci\I ~l.'lm::'Y111n1::L Yifl'"'1fl11111'"n11L1v·1.m11t-tfl'" 'Yl\I 

-d'L 1J'"L -w11:: 11ll11'1,::ri1~ir l~Lt'{fjti'"aflnl.'l1\111fl\111111'"n11f1\lnci11 ti1L~ntm 'lfl;jiJ'~~1 
L~v1n11!111'1~\1~'1nciTli11LLi1ciflii,::ri1'l...;n11L1v'"f n11°t'i1f111i1Li1'l, n11t'{f1\lati 

tllJ'W''"~1::~ 11\IL ~fl'"'IXm1v'" '11 LLl.'l::tl\lfli!'11\I "I cif1iiL,j1111q~l.'l"lil~fllfl~1'\I ~it'";\! 
-wti,::t'{1i.J"L'111n11'W'~'"1n11'l'"'Y11\11111'1L1J'"1111n, Lflvm \lflflfll~t'tflWfJnfl'" 

fl1,,::nci11 L'1fl ci1\lti' 1 "I L i.J11 L 1lfJnfl'" 'Y1111111L;)n,::Sjn11'W'l'l.l'"1n111'" 'Y11\I 
I Id I A ., tiS I &I 

fl11'1flV1\l!JlflL '"fl\lfl~!Jll.'lflflL 11.'ll n11L ,1~\lfln\11il'Y11\1'11'"1111'11lfl\1Lfln,::flfltl "I 'Wl'i.1'"1 

,1m ~ti\1111L'4'W1::LLi111v1v'L i.J~L ~fl\1111~1 "I L iJ L~n,::f;'n 1 i1111'1L'4'W1::"'"r\ti'"LLi1;\I 

f'ltiv "I ~" 'li.JL1v'"f 1111'1~f111,::°t'i1f111iiL i11,n-11~'1'11.'la'" "I LLl.'l::ti1f11~t'{fl'"tl\lm1J1,:: 
-w1111n11'W'~'"1n11L,\''"-d,::f'ltiv "I L~ii·nm~ti\IL&n "I 'ltflv "I 'Li.J~n11t'{f1\lf111i1t'{1i111ti 
'l '"n11Yi,11m 1L ~flfl 11iiL 1J'"'Li.J'l'111fl\ln11'l 'tf 1111'1 L;)n,::L ~iif;'nn11~\lt'{i!i!~J1'" iln 

rnrn1i.J LLl.'l::Yi,11m 1L ~fliiffl~'"11~\1Lfl~illn'ltflm YiV\ILfl £i\lu.,j11L;)n'!Xm1v'"L i1ii1L1V'" 'l'" 
t,. \I L1v'"utt1L'1m ~ci1if'" ,::l'ifl\l L '!f 1111'1-Yit-tf 1\lif '"ii1'lif(,,vSj1'"tii.J1::t'{\lfli'" 1'" 11J1::n11n1J11i1 • 
bL!JlL '"11111'"n11L1 v'"n11 t'{fl'",f '"~L1v'"ciflii,::l'ifl\ISj1111'1L'4'W1::1Jl'"'Yi,:: 'l irilfl11i!L i11, 1'" 

L ~ti\1111~1\I "I 'L'1 L -w11::'4::if '";\lnci11'Lfi111111'11lfl\ILL'1!.'l::~flfll.'l;\IL 1J'"if ,tv'Yiri1"1~ 
1lfl \111111'"n11L1v'" ni1t'tfl'" rnm,,::t't1Ulfi11L;)nu.Pil.'l::fl'" ~n1«\lfl~L'" 1vAn1'1;\1;1L rJ'" 
,::l'iti\1~1 Ltin1t'{~,::ifl\l~fl'}V (talk) ~flL ~v'" (write) 'l '"u '"1'Y11\l~"'";)f111,::t-t1ii11ti 
L1 v'" t LLl.'l::ti 1V'Ylflflaflfl11ii~ii1 v '"1i~q" 

Barnes LflLt'{'"flifl;)fl~il1t't'"L ,~L~v1n111111'1L1f1\li! flcci1'"ii1mrn,::i.t 1 

1111'Tffl 'tfn'"fl~~ 1 "I 'L i.Jii1 'l 'tfnrn;)n "I 1,w-wv1v1iii.J1 \ILLPi\l 'l ...;"4flflflifl\lnrn ~fl~Jt'411:: 
'tlti\11in~n1«\1"4fl'" L -w11::Sjfl 11iiL ~fl11n11n1::ri1;f\lnci11,::ri1'l...;L'1nf;'mJ7'11;f11 iL ~iii:: 
t'fil n11i.J1:: t'411n11cl 'ti fl\! LJlmLPil.'l::fl'" LLPin115jiflt'4l!ll;iJ1'\.U. it'"if '"L,jLij'"n11Qnifl\I L 'W11:: 

ni1tl\lt'4l!D1::t'411n11m'1'1v"1 \IL '"LLPil.'l::~flfll.'l,f'" L;ln 'l ,::fifl\lt'41i111t1t'4lDl.'l\lfl11i1L-A'"ul.'l:: 

~1L ~~~l.'l L '"L '\1'"1i11i11ll L ~i,ru~i''1L8Vrifl'" fl11llt'41ll11tlL '"n11~1L ~'J~l.'lL '"L '\1'"1)J1i11ll 

L '"t'{11111ir1 Lfl ., n"1i1L;)n,::fifl\lfllll'V'Wf\l L '"n11t'4i'1\li.J1::t'411n11m1. '"L ,\l,D1i11ll L '""41111 

if'" 'l Ltfor\fl'" LLl.'l::n11t'4i'1\IL~ll'W&'\IL '"n11t'4i'1\11.h::t'411n11alL ~ci1if 1-lL)jt'f1i111t1,::ri1 lfi 
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1'1r.m11ff'1LflV'1V11t1t'1rm1·a.1t1nmh1" (Barnes, 1969 : 125-8) 

qLLPl~L ~tl,!'"11 "l '"n11L1m.~f il'"L11,::t1t1vi~nn11f111 learning by doing L ·rhil'" 

fl~,::LlJL viin::-Xn L ~11:: "l '"'!l1.n'"n11L1v'"f il'"qL1 vw~::'1ti~L1v'"f("vt11ffvn11tj'1flm~v1 
nu1h::L'41.m11clt1ci1~innii1v L 11,j'n,::1h::L'41.Jtl~Lt'4lltl11 L '"nl1L'4tl'"iJtl~fll~'",j'n,::L -J'" 
vi-Xn 'l. '"L i!t1vi1L'411::'!lt1~1'!f1fil'4t1'"t'1m.Jcit1 vtlL'l::L'l::Lt'wfl,:: "l iL;)nSjttinll'4Yjfl'lV tmtf tl)Vll 

LLL'l::vi1'11'1t11.1'1t1tf tl)vi1flfl1'1mnii fllfl11,::~1'" 1vf111iil'4:: '11n 'l. '"n11L1 V'"lLfl vn11L'4-Xu 

. t'4~'"'1. iL;)n'\,j~l'" ~'1L~V'" Yj'1flV tmtftl)Vll LLL'l::V11tl1::L'41.1n11cl,1mi!t1V11L'411::'!1tl~ 
1 '!f1il '",r 1v~1 '!ltl~L~nLtl~ L ~11:: n11n1:: l11~~nci 11,:: L iJ '"n 11L'4i' l~ L, '1 fl;; LLL'l:: fl 1 lll L iJ'" 

1i11lJ'!fl;;'!lti~1'!f1~'" '1 'l.iu.riL;)nL,j'LiJ'"t1ci1~;'i 
qu.'1~'!1ml'4'"tiu. ~n11~flJ'" 1Vl~nt3'11 "l '"~1'"flL~ v1it1~nun11'l.i1111'1LLti::n11St1 

fl 1llJ VllJlVli'~,\t) L tli! 

4. 7 .1 n11lJftt1t.l11fl't1 (talking) 

4. 7 .1 .1 L"n,::L'41lJ11m1v'"1'L,r,1nn11tjfl'lV LLL'l::°lutl~f111iifi'1L ~wnn 

L ~ti'" '1 '\,jLiJ'"ti ci1~;'i fllfl11~v1v1iiL 11'11t1n1t'4L ~L'1n'\,j'Yjf1,1u1n1'1 L '"""* ~t1i.i.~~vi1t1 
1'1vn11LLll~nqlJcit1v '1 'l. ~lJ1nf\L1" 1'1mu~1::L~n 'l. '"nqiicit1vil'",::Sjtt1n1t'4L '"n11 'l. ifl11lJ 

1 1lJ~t1 '1L'lt1'1,'"Sjfl11iin1::1t1f'"'lifl11iit'4'"'1.,'l.'"n,n11lJL,rii1n~L1" n,n11ii'!lt1~nqii 
citiv,::'11'1vt'4f1~fl11iia-,.,~wfil ~L~n'l Ln'1fl11iiL i1hu.L'l::Sjfl11iiL ~ti,!'" "l '"itifl 11lJ LLL'l::tl1::L"'" 

f\~11ltlJ '1 '\,jLiJ'"t1ci1~;\ Sjqnci1111 • n11tjri,1tl11;fv"l '"tr,,u'"n1L'l,::u'""1L'lf111lJfi'1 

1 '"ti'" lfl'1° 
4. 7 .1. 2 "l,::fit1~"lifl11iiLi1lltlJ"l'"n11"l'll'1111'1"l'"1uu.uu'11~ '1 t1ci1~f111.1 

th'"i11nn 11~,:: L -J i.u~~l:: U.'1L~tJ~;{~nVl1t1fh;1n flfl 1llJL rhil'" flcfl~~ L'4tl '"U.P\L ~tl~lf~n 
tl~LL°4)Jfl "] ii'" ,j'n,::l111 iLn'1fl'l1)JL ,,1L ,,'l L '"L ~fl~~fl 11,::L i11, ',r fl~n 11~'"fl1,,::fmb 
1 iL~mnflfl11iJ«~LL'l~'"L viLtlL'4'"1,1 '"L~ti~L via1L viat1ci1~a'"Lav 

4. 7. 3 nl1L'V'" (writing) 

ni1L 'vi.utl'"1~n11fl~v,., 1 'll'n'"t1ci1~u. ~'ivia1v 1 '",,1.11'"n11L7v'"n11L'4t1'" ,l~~ 
L ~t1,riu'";imit1'ija n11'1t11.1if~vi1 n1'l'l1V~l'" ni'lt1fiu1v iai u.Pin1'l~mJ'""l iilm7v'" 

:~~]1111111111111111111111:._-.-.·.······················ 
CJ .:. ·-;·:·:·:·:·:·:·:·:·:·:·:·:·:· 

• ••••••••••••••••••••••••••• 
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L;; ti'"~'" '11 ~cm'" ,::fltJ-35j'111)J~-3'Vl)J1tJU.ft::YW1tJ1)J l ~L~n lfi°LLftfl-3'111)J~1)J11tl,,tl-3Pl'"Ltl-3 
L ,.;')J1nfiqfl ~L;JtJ'",,flLL'(~flLL ~;f.:ififlltJ\f 

4 . 7 . 2 . 1 ri11L fl fl Lfln1C(L ,.;'L~nf\'nn11L ;;v~ ~fln11;1u. '"nu. ,nu. ,.:in111L'111::~ 
n 11U1:: L;j'"~ t'HLft::L y; fln11« -3L'111::'Vl'L '"L' tl-3;1 rhi .:i;lm:11fi''"'11'1 l \'.f )J1n'f1 (flll1'!:11'f1l -B' 

L ;\v'"ri 11,::L tl~1'!:11fiL~nitn;)flf '"Lfl"L y;flLLL'(fl.:ltltln 1. ,.;'n11ufl.:iu.'" 1~11).lflfl "JitJ«.:im" itJ 
C(lU LLft::11)J~"n11;'""'" ln11,,tl.:IL~n Hedges LL'('"flU. ~11 • '11'111,::~n 1. ,.;'L~nf;m ;iv'" 
'l '"a .:ifl ,::a'.:iLnPILfl L'(l)J11t11'1'Vl7flPl11,L'(fl1Jlti Plfttlfl;'"L'(1)J11tlL 'tl'"L '"L ~.:i-wq;inn)J 
1lfl")J'l'!:ttJ1'11in,j'1v" (Hedge, 1968 : 4) 

4 . 7. 2. 2 '11'111,::)JfltJ'Vl)JltJ'Vl1tJLft'"tlu.~ l '1L~nf\'nn11~1'ifl~ft;\~1'"n11P111, 
C(fltJ n111't11fl" LL~1 )Jl 1L'11l::~LLft::l.'41)Jl1tl~l L1fl ,fl,j 

4 . 7 . 2 . 3 L;\n,::,j'fl"f;'nn11L ;\v'"'l '"L ~"C(l~'11l)JL ~'" '11l)JL"Ji1L ,LLft::ifl 

Yi,11m lL ~fl~"a'"'h 
4 . 1. 2 . 4 "1'"L ;Jv'"11fl"L;1nri11,::Ltl~.:ifi~1ltJ~n11An'!:t1fii'"rif, 't '"a"'l 'Vl,j 51 

4. 7. 2. 5 "1'"L;\tJ'"1lfl"L;1nri11,::,j'fJ-3L~tJ1"Jitl"nun11LLUft'11l)J'Vl)J1tJ'Vl7flnl1 
;'"l'l'"1n11't'"a"IJ\1" 51 fiL;1n'l,.;'fl11)JC('"'l, 

4 . 7 . 2 . 6 fl1fl11,::)Jfl1J"l'"L;\tJ'"L ,.;L 'Vl)Jl:;L'()Jn1J1tJLLft::'11l)JL'('"L ,1lfl"L;1mL'1 

4. 7. 2. 7 fl1fl11L~fl1l)JL'('"L,'l'""1~;\t1'"11tl"L;1n1fltJL\lvn::tlci1"fl"'l~~fl"ri11ii 
L i1 't, n11~tlfl1l)J'Vl)JltJ )Jlnn 11nTlfi,::m;i_mm1 '"L~tl"n11'l-B'1n'!:t1 n11C(::nfln11''"¥i 

n11 'l iLfl~fl"'Vl)JltJ111fll'lfl'" 'Vl1m~fl"L 1v1n1m1 ,.;')J1mn'"ltJ 

4 . 7. 2. 8 fllfl111::~m::1'"'l '"n11,flu'"tin (note making) fiL~n~n,::~fltJ 
~flm~tJwnnfll&'Vl1m ~fl'" 51 L ~11::n11,"u'"fim -,t'"lf'" ,::L tl'"n11C(::nfl~'"LL'" 1ri11)J;)fl11tl"L;\n 

4. 7 .3 fll'Hhu (reading) 

~"fi't,)nci11).11;7" LL\JltJ'Ylrifl'" 51 LL~ 111 n11~1'"L tl'"11u 1'"n11fiti1fiqi'1tln11 

fin 'rllfl'"fl 11 L ~1l::n 11~l'"L il'"nl1L ~)J"t:i'"tJ1::C(Un11m1,.;LLri~L1.tJ'"L~tlcil"nf1"1111" 

,, 
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Thurber ua:: collette (Thurber and Collette, . 1964 : 482-501 ) 't1LL'44"'11.J'Yl1.J1'Yl~fl~ 

n1'lfi1-u' 1~"d 

5Uf"~ 
4 . 7 .. 3 .1 'Vl~1f\~fl"LflnL'41'lL~v1n11n11fi1-ut -uLf'l'l"n11n11An~:i11'YltJ1f'f1L'4¥11 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

'Yi1'VI~ 1f\Lriv1n11n11~11tll 1 ~v:iv'liflf'l11i.J 
Ltl-un11f1i111m ~'1L'4f1"LL°41i.Jf'l11i.JL ,;, 1, 

L ~'11::Sn'V17'1tJ'Yl'Yl1-Uth::L'411n11tll1-u'1'1Pl 
L ~flL'4ltJua::;Pi'l::11rnav l 'Vl,j 

L ~flfi.t1ua::u-uP11a 1, 1-utJ1::L'411n11tll1 'Vl,J 'l 
L YitJn1V1-uPi'lim1llJ~1 
L ~tJ;i'1Plli.J'Vl1tJ81.JLt'n::'Vll L 'UL~tl"fl~ 1L'4'U L, 

L ~titJtln erll ~Lf1Pifl11i.Jet111=!'" 1'"«i.JCJ'Yln~~'lltl"fl11).JL ,1qJn11'V1~1'Y11" 
1'Ylt.J1'11L'4Pl1 

L ~tJL'4f l"LL°41i.Jf'l11i.JL 'Ji11, 1-u~111-un1'l'Yl1"1'YltJ1'11L'4'11 
10) L ~tJL'4fl"LL°41i.JL ,'1f'l;jfl;)'1tJ1,11'YltJ1f'flL'4'11 

qLL'1"ijfl11i.JL '1'"11f'llqL'4t1'Uf'l1'l,::'Pi'Li.:1Lm)J 1~L~nm,.;n1 -un17fi1'" 1'1rm1'l'Vl1 

LtJnL'41'l l'i1'l1 a.:1~lJ~ «qJqJ~m~rnt'11.:1 'l L'Vl1ji1'U1'UlJ1n~mLrifl11)J,j'tJ.:1n1'l 1L'4')n11fi1'U 

L V1ci1U,::L tl'USt1n~1"~,::L'4f1.:1fl11lJL i11 ,-,::'Vl11.:1 ~~~Pl'Vl1tJ~L;\t.J'UntJ ~~1'" 1 ~L'4tl'1fltiti.:in'U~ ~~" ~ 
q~1-u ,:;,j'tJ.:iijtJ-,::L'411n1'ltll'l 'Un11LLtJ~fl1llJ'VllJ1£J'lltJ.:lfi1~" it1fl11lJ'11.:1 'l L'111 LYrl1::fi1~'1 
itifl 11).JL 'V1ci1~-u,::L tl'"L ~v.:i«tlJtlJ~n~clftlJ~ ~vL i1'1Jt1.:1111~1,fi'tJ1::~~;;r'")J1L vi ti 1 irt1'"at1 

L'4f 1.:1fl11lJ'VllJ1tJLL~::f'l 11lJL i11 ,L r\1~'" UqJ'Vl1~ntJ1::n11vi~.:1flf'lloW.:11::;Jm:: 1.:iL~LLriL~n~n 
L1 t.J'U fl,::,j't.J.:ici.:iLL'41lJ L 'Vl1jf'l11lJL'41lJ11ti 1-un11fi1-u fll,::,j't.J.:ifJLLt'l::Lm 1, 1cit.J ci1.:1 

Lnt'l~IP'l11 L~n~m1vwr1nf'l'U C 11lJ~.:IL~n~1'ULn.:1 ftcit.J.:1LLf'lci1 LLt'l::L~nfl~1'UL,Jf'lcitJ.:1 LLflci1) • 
~'"ijfl11lJL i11, L 'UL ~t.J'Vl1L'411::flfi1-uLfi'lJ1n~t.Jm ~£J.:IL'1 

4 . 7 . 3. 2 n11L'4f1.:11tJ1LLn1lJL Yit.Jci.:ILITT)Jf111fil'Ufl11~1L :V.'Un11~.:1~ 
1) fl11~LL ,.:i'l ~L~m i11 ,-;11n11~1'UL U'ULL 'Vlci.:iL if t.J.:1,j''U'llt.J.:1n11LL'41::V11im~~ 
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2) n1161uLiJUflTH'4i'1-i!L~llth::t'4tJn1'lt14'1'1tJ'17-il 

3) fl1161u'!l'1m ~ii-tiuf111iit'41ii11tt'l Ufl17ttfli{t!J'Yl1 

4) fl 1161u '!1'1t1fl11n1'Ylu'1ifliftlJ'Yl1't,rt'4::'11fl tl.:i(u 

5) fl1161u'!l'1t1~~1'l'1fl11;l'ln,fl11ii~fl11ii'Ylii1vtl.:i(u 
6) fl1161u'!l'1t1'l '1L~flf;'m~flflL "Jl'Pi111 Lflflt'417 L ~fl'Yl1im~~ri,::~1 'tt!l-tl u 

fl 17'1fl1.J if tlJ 'YI 1 

7) fllfll,,:: 'l "Jl'Pi111 Lflflt'417 LUU~Ufl1tl41 Ufl11~1UL '1t'4til'lfl~fl-iln1.Jfl11lJ 
"41~17mlfl-i!L~fl 

4.7.3.3L~fl~flLUfl11t'411.:1t'411fl1'1L~fl1flfl11~1U 1un11~n~11~tJ1~1t'4~i 
f111,::'t,rfl1::~h~.:i\{ 

1) fllfl11L~S tllJltJLL 1.J1.Jn1161uriL 'Ylll1::t'4ii L '1LLrlL~ml~Lt'4lJfl a"ri", ,:: 

n1'Ylul'l L '1L~flri1u ~ufl11,::'tl'1~L if fl'Yl1t'411::ri~1t'4u L, L tluL i!vV11ri,::'1f 1m•ff1" Lt'41t1fl 11t1i 

- fl11lJL i1 'l, 'l '1LLrlL~n ~fllLiJwai1u 1u'tl.l~flt1-Yi~ihht'4u 'l, 'l utJ1::L~u~.:inci11 , ,Jn,::rh'Ylul'l 

'Yl1fl1.Jfln L 9JL~nri1u!Ji111 Lflnt'4111h::nf11.Jn11L1t1u a.:iofit1~ 11.1t'411 11'ltJL1.J;jL if l'YllJltJ.yi 

LL ~Ufli.l 

2) fllfl11'Yl1~1.:1~~1L ~mt'41::'Yl1L~nrit'4u 'l ,,::L tlumt'41t'4l!F11 L ~flri1utiufl 11 

LL~::~1lJ11ltJ-illUL 9JL ~flu11t1iu a.:iri,:: 1-JL~nrili.lfl 11L UUL~fl-ilri~1t'4u L ,L 'YllJl::ri,::t'4i'l" 

Lt'41t1fl11t1L i1 'l ~'l UL~fl.:1riL~nfl11,::i 
3) u1.:1F1.f .:1F11fl11t'4f l.:1-Yit1'Yl1flflm::L~nri,:: .,\'1t1nuri1u1 uLf!mn1 111t'4Tl 

'Yl1fll'i1111 UL iffl'Yl1ri~1t'4u 'l ,L tlun1tll-fiL~~ 
4) fllfl11,::Ll'1L rlfl 1fln1t'4L '1L~n~1UL iffl'Yll L~fl.:1111,ln 111t'411L ~fln1::1'ju 

1 '1L~flt'4UL, 'l ufl1161uf1~1.:in 11.:11111.:1 

5) fl1fl11~~1 'l '1L~n't,-i1ln~1n1161u n11 'l ,r n11tiufl11,1n-Jfl.:it'4~l'l 
6) fllfl11n1::1'ju~LL u:: 'l '1L~nri1ufi1t"JJ~ru1 imL u::~1 fi1L;iflu fi1tJ1::n1~ 

,1n111t'411 a.:iofit1~ u~1nriill'l L 1~1t1Lfl~fl.:i;jmfl~fl.:IL ,r . Lfl~fl.:itJ1.:1f11'Y111 '1~'1 fl~Lt'4lJfl 
7) fl11tJ~n~.:i~«v1 'Yl1'nn1161ufl1,,::Lnl'l,1nn11m::'til'!m.:1fl1 ti,::61~ 1 i 
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L"m1:;1'i fl -mriif~Vll ~m..Jiflint11ii Lflr.J 1.-JL1imiuV11fll~fJ1..J•nmh11 Lflmn1 a>i;l~ii ~ 
LLt'l::fl1,::l'iv>i"r'l r.i1r.i1ii~fl~1iif:..lt'lfl~~t'lfll'lL 1t'l1 . n11r.ivii1u n11iriiL irr.i n11L~umL u::im>iflc 

,:; L iJ ULL 1 >i f:..I ~n ~u 1.-J~it)mn l'lfl 11ii~u 1., LLt'l:: 1. u ~L'f l'l,::SHl«r.i1nn11~1u ,u~l'lL iJu ~«r.i~t'lti l'l Lu 

4. 7.4 'UYl'Ul'Yl,"1.:Jfll 

im~umL u::'11>i "1 ~~1ii1L~uv,::iJ>iLnl'lf:..lt'l~fiii1n-Jvm Ylr.i>iLl'l,::~uv~nun11 
u ~D'~v ci1>i,1 >i;'>iiiv>ifl1 q ~vu Lfl1 >i~f l>i 1. un11u~1J~ iiv>iflc,::L iJuif ,; r.i~ ~1t1~'1viiu1u 
n11L 1 r.iuf iifl>iLit)n Barnes nci1111 ·tfl1>i~1'1>i ~.:incl 11,:;l'iv>i L iJ u~ >ifl ti l'lVI tj Ufl ~ L~ii fl 
LL'1'Yl 11,::l'iv>iij Lil1viii1r.i~n1viul'1Lfivci1>i LL ~uvu flc,::l'iv>iLilfl tvn1L'4'l-JL"n Lfi'L ~iil'iu~,:; 
L1 r.iufl.1'11 u~n~m::'11>i "1 flc,::l'iv>i 1.-Jf)1u1n~1 LLt'l::"r'lf vii~,::t'l>iijv m::°t'hn,n11ii11iinu 

L~nfl1fl 11,:;l'iv.:iL iJu .,.f >iq~1 LLt'l:: ~i'LL u:; LL u 1'Yll>i 1. un 11;'l'lfhn11 ii ii lnn 11+i ,:; LL~l'l.:i~ u 

L iJuq~.:in11vi1v qfl 1utJiin,n11iiL vici1if u LLt'l::a.:1~~1t1~~L'f l'l~>iflc ,::l'iv.:11:: 1-:i LLt'ld1~n v ~ 
~t'lfll'lL 1t'l111111~1LLt'l::n11~vfl11iiviii1r.i~fl1 L irif u,::L iJua.:i~ ~hun11n~un1v>iiiv>i ~1 vitl) 

~.:im,,::L iJua>ir.i1n~vn11ii1fl11iiL i11. ,~1vi1rn~n L y.i11::o.l::if un11L~vn 1. i'111~1LLt'l::rn1 
~fl fl 11iiviii1 r.i~ m "n 

(Barens, 1969: 125-128) 

Renner LLt'l:: Stafford V.:!LflL~UmL u::t1n 1lfl1fl11,::LflLL~fl>l"r'ltl~nnii 1.-JL;in 

'Ll'iu1:: ;'n ~v ~~t'lfll'lL 1t'l111 "r'lti~n11iiL vici1if u,::l'iv.:1L iJua>i+iih r.i~f l>iL~1ii 1.-Jiiu 1un11 

L1r.iun11~fJULfl1..J11~LillVliilr.JilfJ>lnl1;in~11'Ylr.ilf'll~~1 a>i+ifl1fl11n1:;ii1LflLLn 

4 . 7. 4 .1 flc,::l'ifl>i"r'lr.Jlr.JliiLilu~1u-W>ifl~~t'lflflL 1t'll 

4 . 7 . 4 . 2 r.Jflii1u L ua>i~L~n;in~1f'1ufl'f 1ii1fi1 r.J~ULfl.:I a>i~t,Jn!JifJ~flcfl 11r.Jn 

cifl>iifiiL ifr.J a>i Ll'l~fl11,::~LL U::LLnLiin'l-Jn1::ii11. u~n~m::~t'l::~ut'l::,Jvii 
4. 7. 4. 3 n11'li'filtll)JL~tiff1~L-JL~n~tl1..J ~>l'Y11>!1l'ilLLt'l::nTlLi'111~1L~r.JU 

iv int11ii,::l'iv>in1::~u 1-JL1in~u~ 1+i'i::l'iv>itl'i~vuv~~t'lfll'lL 1t'l1 

4 . 7 . 4 . 4 flc,::l'ifl>lffl::ii1~uLiJUq~11. m"n 1.~ ,~,::An~1fiufl1'1ti~LL'4).Jtl Lflti 

v1,,::L iJun11-B'nt11ii n11~1ULLt'l::n11f1ufl1'1n't'1 

4. 7. 4. s iiu1un11SuL'41UL'4tiuL'41u~L-Ju'l. UL~fl>in11~111,,111,crnun11 -

h""aa<.>aa~ Ill 
158 n 
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1h::~h1;flll'lf'l"H LLt'l::n11f'l"Htri'1 L "H1'Yltnn11 LV1).] li'j ciflii,:;'!i'1m•rf 1'1LITTt11 "1n11L1rmfn11 

aflfl'llt1V1t11t1;j«iit]'YlTI~t'l (Renner apd Stafford, 1972 : 27 5-277) 

4.8 1JlH1'lU 

4. 8 .1 1ll,,lLLt'l::n11aflfl1llJ'VllJltJ;)f)a'1~d11i'tLJLLt'l::•hLU"Hflcil'1~'11JlfJ'lJ1.J'l"Hnl1 
L1 tl"Hf fll,:;,jf)'1'WtlltlllJD~m~f'1n111-K111,,1~L 'VllJl::~ii 1 "1LLriL;\n ~'1-d'L ~f),:;L~~'1LITTt1n11 
L1 t1"Hf 'llfl'1L~n L 'VIL~~t'l~~";f'" 

4 . 8. 2 1ll,,lLLt'l:;n11tlf1fl'lllJ'VllJltJ,:;°t'i1V1i.tl~L~ijfl"Hfl11'1f\t~,:;fl "1'Yl111.J11 

L~ n ;j ~i;i.J '"ln111"H~l"Hfl11ii'itnfl1 l'lfl ci1'1L 1D'1'1 ~'1L~n;jiJ1::~un11tllL "Hn111 i111,,1fl ci1'1tJn 

\Ji t:i '1LLt'l:;LVIii1:: ~ii L~ n ~vii,:; LL~l'l'1 'Wi '1L "Hil"Hf'111ii '1 n Fi l'lrf '1L "Hil"H \ i.Jti11 ii LLt'l:: 

'"ltJ 1i11iiv ci1.:1 L~Wnl'lLm:: ,:;;j ~ t'l!Jlt:1n11L fiii~'"~;iiftLJtLJl 1 "1ii1n;f "H~n~1t1 
4. a. 3 n11~i;i.J"H1n11'Yl1'1111,,1LLt'l::n11aflf'111iiV1t11t1,:;;j~t'l!Jlm~fl'1t11•nn~111'W 

n11Lt{ ti.:!~ 'l"H::'Yll.:lfl1t:l1.Jfl1 'l LLt'l::~lll'W'llfl '1«'1f'11JflL;\nf) ~flliftJ 1J 1'1flf '1nl1L 1 '111'1 L "1L~n 
L1 £.J"Hjl "Hn111 i111,,1'llt:1.:i ~1V1tl)t:1ci1'1nl'lL11Ln"HL iJ ciflii;j~m8t1'1fln11L1 t1"Hf 'llfl'1L~n 

4 . a . 4 flcfl11,::~f1'1L~1iiifn,,:; L "Hn111 i111,,1 LLt'l::n11aflf'111iiV1ii1t1 L "Hci.J 

LL1.JU!Jl1.:1 li'j rl"H Lif"H n11~l"H n11L~tl"H n11Yl'1 n11~l'l n11tmiftLJ'Vll ii''WliLLt'l::fl'lllJ 

V1t11t1'llt:1'1'111 V1).] li'j n111 i'l-1t:i'1~~" LLt'l::m1,l'lu"Hrin 1J1t'lfll'l,"Hn11°t'i111t1.:11"H 

4. 8. 5 n-11d.:111'1L-JL~m1t1"Hf111,,1rhiLU"H'Yll'1n11 n11L'l-1L~n~l"H'Vl~'1at:1fl 
~11 £.Jt'l ::L~ tJ l'llJ ln n111 -Kt11ri1iifi~).];jfl11iiaj '1V1t11mL '"~" fll,,:;~f 1'1if tLJV11n111 i111,,1 

LLt'l::n11av fl 1llJ'VllJl tJ 1-JLLrlL~n L~L~lJt:l ~'1L u"Ha'1flflc,:;,jf)'11::lJl'l1:: i'1fl ~(Jlt'lfll'lL 'lt'll 
4 . a . 6 n11;ln,,1f1"Hfl1'1ti'1~1L vii;i~L~n;jiftLJvi1'1fln111 i111,,1LLt'l::n11aflfl11ii 

V1t11t1 cit:iii,::L tlw.tlm~v'" 1, 1-Jflc ~~t:i"H'Vll~'Yll'1~,::L ll"Hi.J1:: fo'1f~'1flnTn1t1"Hf 11fl'1L;\n 'L~ L '!i'"H 

n11LLniftiJV11f'111iiL).]L i11, 1 "Hn11 'l i111,,1'llfl'1L;\nnuf'11 n11LL~l'l'1'Wt);in11ii~L V1t11::~ii n11 

f;'m~fln 'l i111,,1rlL V1t11::~ii n11 'l it11ri1t1L ~flff 1 ~ L "1L~mL~::LL~l'l'1n11 t,j1J1fl1.J ciflii,:; 
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if 1£J1-Jn111if111~1iit:i .:lL~n \Jl~tJ~'l~«)Jt)'YlTit:·mn 11L1£J~fL ~)J~~ti.:iif ~ 

4. 8. 7 n11~~~1'Vl~n~m1~n11M~1ii-11'Yl£Jlfllt'41J1i~'l::l'i't:i.:iL~£J1~~1Plt:in111if 
. lll1!!1LL~::~t:ifl11).J'Vl)J 1£1~~ fl11'l::L~;jnl1L oJ~ 1 ~L~t:i.:in11~~ nl1L ~£.)~ n11ci1~ \i]~t)~~~ 

4.9 flltllJJTilU1J'YI 

I ,::ii A # 

\Jlt:iiiu 1~n11L1£J~n11t'4t:i~ 1'Yl£Jlfllt'4\Jl1 

4. 9. 2 fl1'l::;j1Tiin11~1n'l1J1n'lt'4t:iuL~t:ici1.:iL1u1.:iLYit:i~,:: ·'Yl11u 11L~n;j 
fl 11).Jt'41).Jl1tl L ~L~tJ.:l 

1) n11 L "lf lll~lLL~::~tJfl11).J'Vl)Jl£J 
2) n11t1~LL~::n11V11L 'Vll'jt:-J~ 

4. 9. 3 flcfl11'l::l'hLit~n11t:ici1.:iL1u1.:i L~t:i~n~~n11'li111~1LL~::n11~tifl1 1 ).J 
'Vl)Jl£J 'l iLLnL~n '1 ~;jt111).JLL\JlnlP\1.:i1 ~1J;j'Vl~.:l 

4. 9. 4 n11t'41'1.:iLmmin~::'l ~n11'lif111~1 

1'Yl£Jlfllt'4\Jln 'Vl";jt:-J~~\t~ fl1LL~::~nL1£J~fl11'Yht:ici1.:iL 1 

4. 9. 5 t11fl11'l::LLt'4~.:l'Wt)~n11).JtJci1.:iL1u1.:i;.:i,:;L'V1).Jl:;t'4).Ji;\t)n11t'4f1.:iLITT)JLi 

L~n;'.jffn~:; 1~n111if111~1 

4. 9. 6 r\1~t1~-J1n11t'4t:i~111~1LL~::n11at:ifl11).J'Vl)J1£J1 iLLnL~n1 ~1::~u1.h::mJ 
' 

flln ~1 LL~::l! !i£J)J;ln~1Sj fl 11).J LL!Jln!Jl 1-:in ~)J ln it't:i m -W v.:i 1'1 

4 . 9 . 7 fllfl1d,:;Sjn111 "lffiltll)JL Yit:ici.:lLITT)J 1 iL~n;j~'1l~lnl1L ~,;1~111~1 
LL~::n11St:ifl 11).J'Vl)Jl£Jtl ci1.:iL 1u1.:i 
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~-•~• r I U U .. · ft1'Wcunn1ft1:1Tl\1111fMlf11m& .. 

. ., 
~l'fZ~ltlOJ 

'l ~~tJ 1~n11L1£J~nTH'ffl~Yiti1L it~n116Q'L ~LL'1a:'1fl.:iL7£J~,f ~ ,:fi'tJ.:i 

fl 1t11£J"'11 )J «)J ~ ~tl1: ~ 11.:i "'l nrn t1m tl~tJth: L'f1 ~ ~flL'f f l.:it111rnn1f'lfi5j"'11).1~ )Jl £J'1fl 

n11L1£J~f ~tJ.:i L~n 'l '1)J1nfiL1ti LL'1L;))J)j'n,:L 'IZ~L~Yn:LLPIL iftJ~1L'f11:YiL'ftJ~1.La:1nn11L'ftJ~ 
L rhif ~ LL'1L ~u-,,u~Sj~.mn111;'£J~~ff~11fl11)J«)J~~1h:~11.:ifl1nt1;l~~ 'i.:11h:nflt1 

,r 1 £Ju,;£Jfi•hdj~,f ~Sjfl ~)J ln)J1£J L '11'~ fl11)J«)J~~tl1:~11.:1~flfla t>11)J.,1;i~tJ.:IL~n 
tJ'YltJl'Yl~fl.:lfllf1tlU'4)JU;itJ1.:11h::n11ri;1Lil~'1flnl1L'ff11.:iL'f11'1 fl1l)J«)J~~t5 LLa::n11 

LLnL ~Uf.lj~ lL~tlfl 1 l)J «)J ~~tl1::~ 11.:lfll ntJ;l~~L ,)J Lfffl )Jflal£J 

...... ~ .. 

·~ 
• .. ~.- " ... .. .... . . 
·~-=· •• . . . . . . •. 
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b~ticiTub 'i!tiY11~11::~tMu'Yl~ s ,rnL~1 ~m1!'.J'U~n;Tn1'1bb~::crt'4'U 1,,::~1)J11n 
!Jlti uiJ'~Y111'lti "'l 1.J-tfil'i 

1. fl11)J«m~''U!51::w;h"fl1nrn~n 'Yl)J1!'.Jt1"ti::"t1 LL~::Sjfl11)J;1LiJ'Ul'lti~u1'U 

n11L1 !'.l'Un11~ti'Utl ci1~ L 1u1" 

2 . ti "'11.J1::n tiu ~~1 rli'tiJ ~ti" fl 11)J «)J 'W 'U151:: 'YI 11 "flcn rn~n 1.J1::n ti u l'i 1!'.Jti::L1u l" 

3 . fl 11)J«)J 'W'Ufi1::Y111"~flfl~f1titi::'t 1 bb~::Sjti::"l 1b iJ'Uti"t11.J1::nti u~~1rli'tiJu1" 
· 4 . 1511mf1~~ti"ntj)J~m1!'.l'U'Yl)Jl!'.J£1"ti::L 1 L11,::t'{1)J11mL1.J"~m1 !'.l'UtitimiJ'U 

ntj)JLl'iti ci1"'t 1 

s . fll,::~1)J11nt'{f1"'fl11)J«)J'W'Ufinrn~n 't,rticil."L 1 

6 . L~mn'1D'~'Y111::Y111"fllnrn~n · fll'::!11nn11Lm'L ~D'tiJvi1'tl'itici1"'t1 
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.I 
tl'M\1 5 

(teacher - pupil interaction) 

L 1-\'llU11-\nTlL1t11-\nTlL1m.nli.\ti1,::Vi,11m ltli.\tl ci1-\ln f 1-\l'll 11-\1LLcl'1 ,::,j tJ-\1 

1h::ntJu ~ 1 t1tJ-\lti1h::ntJu!Jl1-\I '1 ~1-\tJm 'YlcijtJ 't 11,1m 't!tJ'Y11~11::~,::i:ht11tht1'YltJ ~ 1 iLLnLfin 

LLl.'l:: 1fin Trntli.\ai~'l LLcl' 1 ff '1WiJ::,jff-\ltllii't1S-\l~~hL iJ1-\~nt11nt11t11-\ l~Un11 u1::Lfli.\th'1tl)~ 
,::;,.i lt11YlWiJ11m ltli.\L 1-\U'Yl~WiJ::L it''-\ L 1-\L~tl-\I n11U:::'Yl:::tlt1~1-\fi1:::'YI 11-\lf11cnu~m1 ti'-\ (teacher

pupil interaction) L ili.\i-i~n nTlU:::'Yl::tlt1~1-\fi~-\lnci11tllWiJWiJ:::'Yltilt1ti-\I mnun1£Jl'lltl.\lf111 

nl1LL!Jl.\1~1 n11Li'Y11.\lt-Jtl f111LL(Jl.\l'Vti.t'l L~tlerl'ri'li nl1Yj~WiJl tll~ n11L~i.\ LL~:::-Wti~n11ti 
\Ji 1.\1"] LL~:::L Wnli.\tJ.\ln~Utli.\ f11'1,f1tJ1WiJWiJ:::~tJ-\lflWiJ11tll l~n i;m::;tJ1n11~ .\lnci 11 'lltl.\IL~n 

~~tJ ~,~,jtJ.\11Lf1111:::,.;L ~tJ'Yl11fin11~ L 'Ylt11:::~m ~tJu1'uu1 .\IL if1l11ti~t1~1-\fi1:::'VI 11.\!Lfin m~::: • 
flccr~tl~ 1i~t11pruLLUU~-\l;f1-\ 

L ~tl 1,,;qci1~L~Mn'l;lt1~f11f lL~tJ1tlUf111ltllf111lti L i1LWiJ1:::'VI11.\11Jf11f11~ (interpersonal 

perception) ;" Cook 'Vtt11t1ti-\I "mn11~1Jf1lf1l~WiJ::LL~~-:imn1111ii¥itJU'Vl1tJ~tJu1u~mL wm11tif1~ 
m1ticl 'Vl1tJtllnun1tJ1'lltJ.\11Jf1lf1~a~1 ~&'n-i;m:::tllm1tJci1.\IL1D'1"" (Whittle, 197 4 : 54) i.t~ 
c!LL~.\l;jfl1lt!L ~tl~~ 11 tlltlUn1£JlL 'Vtci1i.f 1-\WiJ::;j~'Yln-w~!JltJn11u1'u~ 1L~~.\lfltltl~~~tl~L1~ 1 
t~m'4-w1:::tJ ci1.\l~.\ln11u1'u~ 1'lltl.\lf111LL~:::~m1£Ji.\ 1 Wr'Jn1:::~ui~ ,::;;jfilm'11t11n~.\ln 11 t~~ 
°r1 fl'\? un1cl LL~::: Lf11~ tJ.\l,j'tJ 1~nl1'Yl~~tl.\I~1 tJ-!1 Lu L 1-\Ul.\lf11f .\IL 11,::; 'WU 11 ;j '4 fllfl~Ul.\I f11~ 
LL~~"~~ 1 ~~n-i;m:::~m "n~i1tinun111 fl'11Jrnci1.\ILL 't'l,1" -wti~n11ti'lltJ.\lf111 ~m1v~ LL~::cr 
unf111fl-\1Ul-\lf111-\;j ~n-i;m:::Ll'i~ ~~ l;fn,;1 L ~tJtlne.Jwr11~1ti LLUUtJ ci1.\l~flLL~:::-w tJ1tJ1tivt~m~t1.\I 
1 ~S.\l~L ~~11L,JLvtt11:::~ti 

c!LL~ .\I'll tl L~i.\tltl.\I t1u1 ::n tlU~d1'1tiJ L ~tl 1h ::n tJU n 11;ln 'l;l Lft tl1tl u fl 11 ti~"'~'-\ tl 
1:::'Vl11.\lf11ctlU~m1tJ~ ~.\l!JltJLU-d 

:=~· ~ 
.""-I ~n n /'.....,, 

""' 
••• "ti Iii:, ~ 
• .~ 

~ 163 . --:- jJ . -•• -:- ~ 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



5.1 ft1111i11iui"i:'Hil~'!ftftft (personal reiationships) 

L~tJnch1ti.:1f'l111J«1J~\uh::wh\ltlf'lf'lt'it'1t1~1 ; 'tu ,j'n,::'Vl1J1Vfi\l tnn11rl 

uL'4'1\ltJtJn1J1~nnn11«.:1L'41JLi1l 1 m,,::LU'Uf'l111J~n 'l 'UL~\l~\l~tJ 1, 'Vl1tJ 1 'UL ~"'t,J~\lu1::L'4\lf'1n"l~ 
1J1\lf'l~.:if'l 111Jj°an'lltJ.:Jf'l'U1J1.:1f'l'UtJ1,,::tJ ~1. ~n~m::,,tJ\ln1111\lLUt1V11tJn11L iJ'Un t'i1;nL~L ifw1 'U 

~ci;jn771JL V1ci1~,:;~.:J'}tl4L'41JD;i11tJ.:ltlf'lf'lt'i L 'UL ~\l,1t1Yitlt1'V11tJ,1t1Rn~1 (affective domain) 

~\l,::L~t11itJ.:Jrl1J°r1f'l'Uf'l;j (attitude) U7\ln1::'1'U (motivation) fl111JL'4'Uh (interest) fi11 

~t11J (value) ut'i::aw1 Hardin L'11i'Uffi.L~t'in11~H't1't 111 • F1111J«1J~'U~~'UtJ1J~'U1::V1-:i1\lti1 
n rn;)n,:; L U'UtJ\lf'1u1::ntJ1Jrl~1,t1qir\,:;i\'1ti1~,,1J1'Un11 L1tl'Un11L'4tJ 'U;jl.J1:: a'YlTI 111 ~ )J ln rl qlil " 

(Hardin, 19 64) LLt'i::11t1\l1'Ull\l'1tJLuif ,::if1t11 ~q~1'UL~ri1ti111JL i1 hL~1J1n;f 'U 

5 .1.1 tlft'Ufl9i Lil'U~tJ;in111J 1 'UL ;\l,1t1Yia't1fl5j~~n1::'YltJ~tJn11L1vun11~tJU~\l 
" A,¥ I Cll I M tV A Q I ....... Q.I # 

1Jn,::Lnf1'!l'U1::'VI 11\lticLL~::Lfln Bloom 11t1\l1'U 11 'Ylf'l'UfW1,::1JfllL'4'VI L'41J~'Utl'!ltJ\l fl 111J 

tl1Jtj'Ylfi~t'iL'U1'11'11rit11f'!1L'41'litl.:in111'!f1g'U (Bloom, 1976) ii'U'Vl1Jltltl1)1.J11 n11L1t1'Ufrl 

D\lLnflif 'U ,1nn11L1t1'U1rit11f'l1L'4'1i ,::;jti111J«1J-A''UITT 'UL ;"u ~'1'U,i tJ°r1f'l'Ufl~LL~::ti 111.J L'4'U 1, 

'!ltJ\lL;)nflticqtlftJ'UL,;u~nef\lif 'U'l 'U~tJ\li1t1'U LLt'i::,::titJt1 '1 L ~1J~'U,\tJF1111.Ja'l.Jt)'YlTI~~ 1 u~m:: 
fl L~m ,1qiL;jtJ t'1;f 'U'Y]n,,m:: 'UtJn,1n~'U Rentz V\lL~11J'1tJL i.Jvn 11 "L'1nrliifl111J~u 1, 

tJcil\l,1 \l;'\l,\tJnl1L1t1'U1'Ylt1lf'llL'4'1i ,j'n,:;ii°r1f'IUtl~.y\~~tJ h \lL1t1ULL~::1'!fl~U '1 vm1'J!'.J 

(Rentz : 197 5) 

Shymansky Uj.:in1 'YltJ\lq'!l;), 2523 : 43-49) nci1111 "~ci~n111.J'!lfl\lfl1,:; 

ii~ ~,i fin 11Rn~1Lci1L1 tl'U '!ltJ\lL;)n tJcil\l1Jln 1Jl ti L ~11:: u:: ~'Ufl1,:: i;i fl"~ t11tilm1n1 ti 'Yll\l rl 

,::'Vil ~riti1in11tlftJ'UrlL mn::L'41J1Jl 1 iL ~flL ilfl 1tJn1L'4L ~L~n 1~u1::L'4tJfl111.J ~1L 1,,1n m1Lci1L1 vu 

1 ~1.J1nrlqfl • 
5.1.2 LLHfl"i:~u (motivation) LL1\lm::~u,::LU'Ufl>'ltlU1::ntJtJ'!lfl\l~t)~n111.J 

1 uL ;\l,1 v-fi«m ~11::t1t:i11LiJu °LL1\liu111t11" u LL~::L iJuF1111.Ji;itJ\lnTJ~U ~u~1w11fl\l1J'11~cl 
nci111fl tJ~ 1"l iJ LLtf 1 1-l flfl~rl i'.i LL 1\ln1::~ufl~111tJ1~~ 1LtJ\l ,j'n,::LL'41:: LLL'41 \l'VllL D l'VllJ 1!'.J1 u 

n11rh\llU 1 ~~lL1,1'111J~'1t"JU1::L'4\lfi1tJ~LL'{)Jflii1ltJ\ll'UL~tl1rltJL~fl\ln11liLL1\lm::~U~\lllltJ1 ULL~:: 

-- ,_ 

II ~-u] 

tf14 
:J: _______ 

:::: 
=· 
............... ·•···•········· •••••••••••••••••••••••••••• ............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. •••••••••••••• • • • • • • • • • • • • • • • •••••••••••••••••••••••••••••• ................ • • • • • • • • • • • • • • . . . . . . . . . . . . . . ••• 

:.: • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ......... •.•.•.•.•.•.•.•.•.•.• 
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111v~timtlwh~T1.unn LLa::,::vn.rn~LL'41.Jti '1 11 n1'1n-l::'1~,1n111v~tin,::5j~rnauL i'.tti.:i 
1.J1~nnnTl1'1-f·n.:i1a ~7tin171~~.:i"irflL"irvfl~flflaa~ '1 1.Jtiti1'1-f · L,j'~n1'1vnciti.:ioir1.JL"irv11ti.:ifll 
cf tJnfl'lti.:i°fJmLti riL'1n«11.J1'1tl'Yi1ti::'t 7L'1ri1L h ~7titJ~fili1117n, 1 ~n17;1n~nLci1L1 v~'t,Y~a;\ 
ri1~LL'l .:1n7::'1'~111v 1 ~,f ~,jn,::Lnfl~nnfl111.J1°'amL °t1.:1¥1~ L ,j'~ L'1nD'.:1Lnflfl111.J-W.:i~ti 1, LLa:: 
111fl1J5Jl, 1 ~fl111.J~1m -Wv7~v1v11.Jfi,::'Yilti::'t 7Lfl°Lflvfl~ti.:i LL 7.:in7::'1~111v 1 ~,j'n,::D'.:iLnfl 
LLriL~nflSj 1,n 1111:: L'41.J~7clLLd' 1 LLa::ri1~ 1 ~tl),:: L tl~cf flSjfl 111.JL'4l1.Jl'ltl YitJnfrrn .:i~7tifl1 tJ 'Ji! 
'1~Lti.:i't,r '1ati ",~L'411.J1'1tln1~~flLi11~1.J1v 1 ~n17'Yi1.:11~11ti.:1¥1~L'1LL'" ~ti~ 

LLlf 11LL7.:ln1::'1' ~ ,::L iJ~ti.:iritJ1:: n tltJ fid1f'1tl)'1tlfl 111.J'fan1Jtl.:I L'1n n '111.J lln ;'11'Yl Vl 
ri1~ 1 ~tll ff .:iSj" 111.JL ~~'tti «tiflfld'ti.:in~ 1~n1t1tri11 "l,::Piti.:iL tJ~~""arid1"1tlJti ci1.:ifl.:ifi,:: 
-,hm tl~v~LLtla.:1~111~LL7.:ln7::'1'~111v~tin11ti.:1L'1n 1'iLLtl1«111~Ltl~LL1.:in7::'1~111v 1 ~1 ..;,.:i't'1 
Reed 'Yi1n111tm~ v1nun111 "Jffi'Yln~a11ti.:ifll Lflvm;fvn17titimh«.:i n111 '1-ffl11iitiu~~ 
LLa::n111-B'LL1.:i~u111v 1 ~ tJ~~tJmcl L ~ti 1 'iL'1nL'411.J11m1v~fl,Y~a;i LLa::'Yi1r.11'111,«titJ 
LflV the Reed science interest inventory lf~ ~u11,::Sjfh«~a'1.J-A'~fil~L~.:!tl~Jl~1:: 
~11.:in111-B'LL1.:in7::¥f ~111v 1 ~ntifl111.J«~1 ,11ti.:1L'1n Reed ff .:iL«~tiLL ~'1ti'ttltjn11 '117,:: 
1 '1-fSj nTl~ l 1ntln titJ'liJ 1'1-fllm1 v~tln°11flfllfi,::titin 't tl L tl~fll1 'Yl v1f'l1«¥1i ftnn171-B'LL7.:in'l:: 
'1'~111v1 ~1'1-fLLriL'1nllm1v~an'11v (Reed, 1962) 

n11L ~1.J~~LL1.:im::'1'~111v1 ~it~ti1,,::n1::'Yi1't,Y1.J1n1.J1v~a1v1n L,j'~ Rowe 

11v.:11~ 11 L~tlfllL 1'~,j-1.:i'l::V::L 1a1~«.:i,1nn1'1~.:1'11t111.J 1'l-fii1n;f~LLd'1 ~ti;inn1.J11ti.:1L'1n 
Yi,:: '1titJ '11tl 11.J if~'tti L -W v.:i LL'1,::5j ~a;i1.J ln;f ~L 'Yh ii~ LL'1 'Y111fl111.J¥iti.:in11Yi,:: ti1;f vfl11ii 
111.J;jmLa::n11Lfl°1tifl11iiL'4llti«'*~,1m~ti~ '1 LLa::,1nfl1,::afla.:ian'11v Rowe «ltl1_:i 
~ti;jn111.J11ti.:ifll~fln17n7::'1'~,1n111v~tin ,::L'411.J1'1tlcf.:1Lm1.J 1'iLnflLL1.:1n7::,Y~111v1 ~1 ~LLriL'1~ 
(Rowe, 197 4) ua::ff.:i5j~an171;'v71v.:11~Yi«tiflfld'ti.:in~11 LL7.:ln7::¥f~,::Ltl~if,;vrid1"1tl) 
'1tifl11i1«1.Jti'Yln~a 1 ~n17L1v~f ii1nn 11fl111.JL'4l1.Jl'ltl 1 ~L '.:i«;iif tl)tl)l11ti.:iL'1mti.:i L ,j'~ Kukle 

~ti 11 L'1nllm1v~fi5j~.m11ti.:ifl111.Jd1L h 1 ~nl7L1v~f tiQ'L ~7::1\'u'.:i '1 lf ~ ,::l'1u 7.:ln7::'1~ 
ii1nn11L'1nfl5j~an11L1v~ritiQL ~7::1\'u~1~na1.:iua::7::1\'u~1 '1 (Kukle, 1972) Weiner 

LL a:: fltl4:: l '1'Yi1n 17dl71,~tJ 11~flflari,::tJ7:: «ti ri111.Jd1L ~,LL a:: fl 111.Jil.J L ~a 1if ~ ,:: Pifl .:i f!111'v 

·;·. 
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if-.;y%r.J~cl1"1tl,I 4 1h:;n11Lribbn ri11ii~1ii11ri (ability) fl1liJYWlr.JliJ (effort) ri11ii 

r.J1ncl1u1m1th'.llll1rhrl-.;y:;rfth'li..l~u~ (task difficulty) bbt'l:; Tirri ( luck) ~-n:; 
bu ~t:J \lff i../-:i:;nt:i url cl1fi'tl,J~ t:in111 if'bb -:i \ln1:;1Pjm~ mt:i1ir~:;fl i..1~11ribbt-i:;V1~rn~ r.J\l ~ t:i ri11ii cl'~ 

"'.,.,.,¥ . 
b'Vlt-i1rrsv:;1J\lbm1im (Werner, 1974) 

DtlJ'Vll~fl11'Ylr.Jlf'll~\Pl1,:;\Plt:i\ld\l brn'l '!! fit:in11V111TI-n11t:i ci1.J11~\l,:;ih r.J 1 iL~n 
Yi~~1'un11n1:;1Pj~1ilii1nirn 1~i..11:;~uri11iicl1L1-.;y 1 ~n11L1r.J~jl 'Vl'L~~t-i~ii1nif~ Steers 1~ 
b~~mb ~:; ·"h n11n1:;\Pl~ 1iL~n1~S'.itt:inl~L '!T111iithn11ii~ijL Ul'VliJlr.J~LL 1-i ~t:J~ -.;y:;L iJ~n11 

' 
..£t1q1 iL~rnn \Plfl1liJ~~ h~mnn-.;y:;b1 r.J~fbLt-i:;b ~ii~~ri11ii~iiti'Yl~~t'lL\Pl1i Steers ~\lL~1ii~t:i 
1i..lvn11 L~n~ij ~ t-in11L1r.J~ 1ii~,:;~irn ii~fl 11~:;1~1u Lb 1 .Jm:;~~,1rnn r.J~t:in 1 iii1nif~Lar.Jnt:i~ . ' 

fl1~~t:J~~:;\Plt:i\l 1'lfL1t'llL ~t:J 1 ib~flb n\Plfl1liJ L '!J11 ~'¥1 r.J'"WliJ~Lb ,\l1 ~ l\Plrii../1:;~\lfl'!Jt:J\l bb\P\t-i:;11r.J1ifl . . ' 

b u\PI t~m1~1ib~nijci1~·hii1~n~n11:1J1 iii1n~~\PI niirr\lm1m1ri1liu1r.J 1 ~L~t:i\l111'!Jt:i\l1i.J1511ii 
fl 11m u ~ -.;y1 \l bbt-i:; b ti l'VliJl r.J~ fll \Pl'VI l \l LLt-i:;~\l ~ cl1"1tl,I ~ t'J\P!Vni..11:;n 11'Vl li\l L~n-.;y:; \Pl t:i \l 5j 

cl1~11ii1 ~n11i../1:;dj~~t'l'!Jt:i\ln11b1r.J~f'!JB\l\Pl~bt:J\l~1r.J (Sterrs, 1955) 

5 .1. 3 fl111l~~'ii1111(faimess )b iJ~f)m1511ii 1 ~~\lfliJ~l.Jflflt-irt\l'Vlt'llr.J~\li..1111ri~1 
fl 11ii ~ ~ 1511ii fl~:;~ \l U\l bn \Pl~ ~111r.J1ii'V!°'t:i\lL1 r.J~L u ~~ \lrl b~nl'it:i\ln 11 t\PI r.JL~ 1 \PJ '¥1ti~n11ii 
'!lt:J \lfl1~~ :;o(h11m ln 11n1:;ri1'!lt:i\lb ~rn iJ~ 'Vl~rn~n ~:; rit:i r.J~\Plmiit:i ~L~iit:i 11 'Y]n~\l 'Y]nt:i ci1\l~ 
1~i..l ~u~1 i..lii~1~1un11i../1:;dJ~~t-i~1nri1t:i ci1.JL~~t:i111ri Lbt-i:;b 'Yi1L Yir.J~n~'Vl1t:i 1ilrl'1V11n 11 

fl1L~Y1r.J1r.J1ii1 ifl11~L tJ~1511~bbnL~nt:ici1.Jrf 1ti.JLLt-i:;L 'Yi1L Yir.Jiin~LLcl' 1 cit:i~-.;y:;ih r.J 1iri11~ 
~~-w~1h:;V111\lfl1nrn~n bLt-i:; 1 ~ii1t-iriajirrn1r.J~~1 r.Jn~Lt:i\l S'.iri11~n1ii1ut:ici1\l LL ~u LL i-i~vn~ 1r.J 

5.1.4 fl11Ut11li'1J(permissiveness) '¥1ti~n11~'!lt:J\lfl1~-.;y:;LL~\Pl\lt:lln11r.Jt:i~1'u 
ri1t:i t1'11P1t:i1J~t:J ~t-in11n1:;ri1'!Jt:i\lirrn1r.J~.;f ~L iJ~~\l~ri1-.;y:;\Plt:i\l~\l1:;,Jm:; l\l L '¥111:;L~ncit:i~~ 
-.;y:; rrn m~11PJ ~t-in 11L1 r.J~bLt-i:;n11n1:;rhn~n11~L ~t:ii..11:;d'J~~·mt:i ~L~~t:i 1 ~u1.Jrif \lri1t:i1,,:;1il~ 
brll~fl 11 ~\l~fl1~:;~\l1:;,J\Pl1:; l\lL~LLrin11LL~\Pl\lfl1l~b iJ~~Sj;\Pl 1,n ll\l'!l11\l (open minded) 

brn:;r.Jt:iii1uofl'.J'!lm~~mb~:;'!lt:i \lL~n u1.Jrif\lL~rnn-.;y~:;b~~mL~1ri11~;)\Pl1'Vlil 61 LLi..lt-in 61 ~\l 
fl11il bri r.Jri1\PI;) \Pl~ lnt:i ~n1~ ri1-.;y:;\Plt:i \l1:;~n t:i ~b~~ t:i 11ri 11~ i.i\Pl'!Jt:i\l ~'\.l'rlcl'YJnri~cl' 1 ~LL~L iJ~~\l 
rl~LLt'l:;Sjf)titfll 1Jl\lflf \lL~nt:i1,~:;f1\PIV11t:im:;'Yi11 ~~\l~fl1L ~~ 11 L1JL 'Vl~l:; ~~ ri1ri11,:;\Plt:i\l 
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t'tfl1Jt1l)J 1 ~~ni;m::~Li'.J~nl7LL ~::'U1)J1nn11,::LL~~Mflln11t,j'(J]fl1J1wn~ti-n~1,, .,t.:iittn,,:: 

L u~L 'W11::'111'11h::t't1Jn11cl ;.:i"l'1LLt't'1.:1trnn)J11 ~~ni;m::ti~ih Vl)Jl::~)Jrfl,) ti1vi1n 11fl1L'1 

LLt't 191.:1mn17 tJfl )Jf rnavn fl~ fl1tn ,,::'Wu 11n11 m::°r'h LL~:: LL~ 1fl11)J t1 '1'ilfl.:i L'1n ;j iti~ ~~'111 fl 
l'Jn1Jn'W1fl.:lflctn,,::L~~fl 1 iL~n'l41Ltl~,11ru l'Yl1J'Yl1~LLnL 'ii Lav 1 VllJ a.:iL vici1U~fln,1nfl1,:: 
LL~\91.:I 1J 'YI 1J l'Yl'il tl.:I fl 1 l)JL iJ ~fl1 fl ci l.:l~)J ~7clLLcl' 1n 17tJfl)Jf1J irufi ti-n' L~n ,:; ~.:I l'lfl1J ~~fl .:I ci tl )J 

L ~)J~~)Jln;f ~ Lm:: l ~'il1J1~nl7L1tJ~nl7~fl~~,::~lL U~IPlflLtlciti)J,::L ~)Jtl1::a'YITil1l'WYflfl)J 
rf.:1Lu~n11ci.:1LITT)Jl ifl1l)J~)J~~~1::vi11.:1fl1nrn~mmrnL il~fl.:i;f ~ (BSCS, 1970: 37 5- 38 6) 

qLLIPl.:i;jfl 1l)JL ~fl,t~ 11 tllL~n;jfl 1l)J~n 1ll'l~Lfl.:IL'1°11Jnl7tJtJ)Jf 1J'IX1Jti tl,ln fl1 

q~fl~LL~1 citi)J,::°fh 1 iL~mnflfl1l)JL ~mt~1 ~l'l~Ltl.:l)Jln;f ~ LL~::,::L iJ~nl7~'11111::fl1l)Jn7:: 1~ 
n:i::11vh1i~ti tJ~.:i Gaudry LL~:: Spielberger 'L'111v.:i1t~~rnn11~H'v·:h L'1n~;jfl1l)Jn1::1~ 
n:i:: 11v1,)J1n,::;j ~rnn11L 1 v~~1 LLa::'Wti~n11)J~ LL~fl.:im.m,::fl ~1 ~mru-ri fi~,J '14l'Wfl1, 

L 'W71:: fl 1l)J n1:: 1°"n1:: 11v1,,:: Lil ~~1L Vll'j-n° °r'i11 vi°'L~n '\,J ii fl 1 l)J L ~ti~ ~L ~,, ~Lti~ 'LlJ ii 

f1 'Jl)Jn1::;iti1tif~ LLa::'il 1'1fl 1l)Jf n ~,::L~~~ t if fl fltl4~ni;ru::L vici1U ,::L iJ~~tl~nfl'1tin 17 

L1 v~fl ~ 'Yln ~ 1ir1 LLa:: tftm~'Wl::fl ci1.:ifl.:1,::LiJ~tr~vi1~~11f~~L1fl'ilti.:in11L1v~1'YltJlf'll~l'l1 
L'W71::n11;lni;1Lci1L1tJ~1'YltJlf'11~'11~~LU~'il1J1~n11~,:;,j'tJ.:1~1n,LLa::ti~flf1 L~fltl~Vll 
fl 1-rn,1.:iti ~l'lati'11La1 1'YltJlf'1l~l'l1,::L ,1~1.:iL 1ti.:i't'1,::,j'f1.:itnt'i'tJfl1l)J11)JljtJ,1n~1lni;1 

Lci 1L1 tJ~ tfttJ~)JL 'Ylnl~.:i-rl.:i '11~11.:in1mL~::;l'l 1, 1ir11'YltJlf'1l~l'l1,:: L iJ~f'1l~l'l1~LLl'ln'11.:i'L ti 
,1n1")'1~~ ~ m.:itl1::L~~~111~n11;lni;1Lci1L1tJ~1ir1~~ ~ ~~ ~1lni;1Lci1L1tJ~fl1,,:: 
L u~LLIPIL ~v.:i*~l'J L tl~~1'u-fl'.:i LLa::fl.:1,::'\1J;j~1~'l 1)J 1 ~rhnn)JiJ1n'IXn LL'11,\'11'YltJlf'1l~l'l1 

~L~n,:: ,j'tJ.:1Lci1L1v~ 1 ~i~tl1::trn;Tni;1n;) vi1ti~~tJ)J;lni;1n;:i fifl 11L iJw,h.:11:: v::L 1a1~ii 
f11l)Jd11f~iJ1n~t11" L 'W11::fl1,::,jfl.:1L ~~1 iL~m i11, 1 ~L~ti.:iflti~L -Mtl LU'11tin1~'l iL'1n 'L'1 

~)J~~nutl11n~n11cl'11.:i ci '11t1'1~fl.:1 tflvn11~~fln1::°r'i1flci1.:i,1.:i;.:i L~n~'ill'1fl11~ 
L ~mt~ 1 ~'1~Lti.:1,::'L1Jiifl11iJn1::;ifl1flf~LL~::Lav ttin1~~,::L'1L~~~ t irfl ;~V1iJ'1 Lfln1~~,::lfn 
l'l1~Ltllfl1l)Jfl'1flcil~L~il~ (Gandry and Spielberger, 1971) 

5.1.5 fl'lUJi'tJAfl~t>tJ (responsiveness) f111ii!ue:iflirfl1JLD~'lru~ii,j;i 

L~'W1::'1~'1fln 17~1~n 'l ~ vilt1~1111n,~'1~Lfl1't1iJfl1JV1i.i1v LLa::i.,r.,.w1v1i.iu~im'l i1.111q~1L h 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



'11ii~'1n1V14"'1L1 nTrn'l:~1 '" '1 rlritJ "l ~L'1m ~'" 11'1cL'1'W£J1miin'l:'11'YJnB.:i')ntl ci1.:i 

Lll11,:L tl4"n17L'11 £J~n1'lL'(tl4" n17;'1fhn7'lil n1'l'JLLt'lLtl1L,"lciPim;)n,l.:i't4"'114"Cb4"~1LLt'l: 
n 17Mn~1Lci1L' [)4" cl tliliitl Li 11L ii 4"111'lfh'fl° "l ':PitJ.:ii'tJ ~ '1~tl tJ a" L VI ci 1i! cl.fl )J ,: 

L'(f 1.:1" 11iith:-n'u 't, 't ~LLriL;)n LLt'l:,:L tl~.:iri~n~'" 't ~"lLLt'l:L'1nSj" 11ii "lnM'1L'(\t'YIL'(4"iin'" 

inn;f'" Shlnn 17;tn~1V1t'l1£J'Yi14"t'l.:1"11iiL ~ '"11 "11ii1't1~'1~tltJtltl11L ti'" 'Wtl ;in-,-,iir\Li1'1tiJ 

fit'f "~tl.:1'111iiL tl'""l Sj'Wtl;in77i1vit'l1£Jtici1.:irl"l"17LLL'('1.:imin L '!1'4" n17L'(4" "l, "l 4"~1L;)n 
nl'l'J LLmtll L, 'tci n17£Jtlili'tJ~.:1'111)J;)'1L ~'" LLt'l:n17L'(f1.:1'11iiiL ~4"tlnL ~'" 't, '1t'ltl'1''" 

nl'lL'(f 1.:1'111).ltltJ~ '"L, (warmth) 'l ~LLriL;1mrn: 't 4"tJ'YIL1£J4"ri tl4" ., . nL~LLL'(fl.:I L ~L ~'"ti" 
n11r,,-f1.:if!11lJtllJ~4"1h:w;l1.:ifllntJL~nlJ1LLtr1 Simpson L'1nci1111 °tllJ~4"1llll'W'l:V111.:i 

f'l1nUL~nfi,:D' .:ILn ";f 4"flci1.:i LL i.i 4"LL .,:J'"~'" "l,::,j'tJ.:iLitllJ ~L'(Vl1tli'tll, 4"'111l.11"'Nn~tl.:IL~n 
uci1.:1 LL °r1',1.:i LLt'l::f'lr~::,j'tJ.:ILlJ LLL'(".:lfl1nun1£J1,4"L~mn'1'111lJ~n fllLlJl 'il.I L ,fi,::'!1'1 £JV11fl 

ti14"1£Jf'l11lJL'(::'11n " (,J.:im 'Yltl.:ir,,-~;1, 2523 : 70) • 
5 .1.6 lr1J'i'Hltl1Yil\lil~fl111JLtl'Ufll'5'YltJ1ff1lrfl1 (competence) nci11ll1Lu 

L~mlm1£J4",::;jf'l11lJ~"l-L 't, L ~fl 't, LLt'l: £Jtll.l1't1iet1tltl L "1-L'111lJL'(1lJ17tl~tl.:if'llriij r,,-ii-,1tl111'W 

v ~LL'(lJ fl ri""l"'" 'l";j" 11,,,f n 1'1.:i~ 11.:i ij1~n17L'(tl'" ri-n'"L'(,J£J ri.:iLmlJ LLt'l:r,,-ieu r,,-'*'" L 4"f'l 11lJ 

1L~lJ~fl.:IL~n L'(1lJ11tl!iltltJif f.llVl1L'1n11.:1~11.:i Ct'1£JL,J;1L tl"1-Lfi,:,jtl\!!'ltlt1L'1tJn,j'tJ.:i"f]n'l i fl 
LL'(lJ fl L U)LLt'l::'W£J1£J1lJL1 £J"l-LiL u-wf fl)J ., ntJL~n S.:iL vici1-d' ,::L'(f 1.:1'111).JL U"l-Ln"l-LLtl.:lntJL~n 
( LLIJ! 'Yl 11,:: ,j fl" fl QL "1-L ~fl tJL ~ !il rt L VI )J 1:: L'(lJ) !il t'lfl" ,"1-LL'(l)J 11tl L'(f 1.:1f'l11 )J L'(1,J f');iL "1-LlJ 1 t'l VI~ 
~fl\l '"m 1[J"l-L~1 £Jn"l-LLfl\I ~\IL V1ci1it' ,::L lJ "l-Lfl.:ltlU1::nflt1rlLi1tif.lj'1tln17L'(f 1.:ILL'(1lJL'(lJ17tlll1'W 

iiv \lf'l 1llJL U"l-Lf'lll'Yl£J1f'l1L'(lilfl~L U"l-Lfl ci1.:i~ LLt-i::,::~L U4"LL 1 \I ~~n~"l-L ri-n-1£J'l~f'l11lJtllJ~"l-Ll5 
'1::vi 11.:i "ln tJ L~mhiu LL'" tJ LL i.i "1-Lfl\I ;f "l-L;j11£J\l l"l-LL ~£J 1nt1L'(lJ11tllll'WiJfl\lf'l11lJL iJ'""li 'Yl£J1f'llL'(lili 

fl ~lJ1n lJ1mLt-i::-wfl,::r,,-1u Lu'" vi ~nn11rlLi1t1f.ll '1 L'111 "liri £J1f'l1L'(lil'f ,::,j'tJ.:i L ll"l-Lqri ,:: 

r,,-1 ii11tlu1::LiJ"l-L~t'l L "l-L~\lfi,jfl.:in11L1111i;jf'l11lJL i1 't, L "l-Lu'l~f.lll~fl\ln11;1n~1 iri£J1f'l1L'(!ili L'(llJ11tl 

n l 'Yl"l-L"L Dl'YllJl [J L "1-L iltJ 1"1-Ln11L1 £J"l-Ln11L'(fl "1-LL\1111 LLt'l::L'(f l\ltJ11£J1nlf'ln11L1 [J"l-L V"11rit'f l'l qLL'1 \I 

ilfl LL'("l-LfJLL "1-L:: 1lf'lll 'Yl [Jlf'llL'(lilirl ,::ij L'(lJ11Cl ll l'WL\1111~"1-L, ::,j'fl\liJ')tuL'(lJU~ ~.:i-d' 
s .1 . 6 .1 ;ji.,-m1ci111-w L "l-L~l"l-Lrlf'l"l-Lfl~Y11.:iir1£J1mr,,-lili ;j'111lJ~1111L~lJi.,-f1.:ir,,-11t1 

=~~~~~~~~-~~~WI••••••••••• 
pn~"lnCT .·.•.•.•.•.•.•.•.•.•.•.•.• 
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L'f1i11'lt1tif~nti:LLa:fl11iJjfi1~ '1 LM 
5 .1. 6. 2 $jL'fiJ7'lt1111Yit °"1~lfl111Jj4'(°"Jl°"Lil°"t.Jd1~;\ 
5 .1 . 6 • 3 SjL'fiJ'l'ltllllYi t '"n1'lL'ftJ'ij1.Lct:L'f1iJ1'lt1 t ifL 'Y1flilflfi1~ '1 Lfit.Jdl~L vi;n:L'fiJ 

a 
5 .1. 6. 4 SjL'fiJ'l'llllllYit'"t)1'"n1'lAnti11~1'YiLtl'"!ld1~;\(,j'~n'l 'Y1tl~L"{11;1; 2521: 

122-127) 

5 .2 flUUlfll:ltll::'H101'J'JU111ftiutHflfj2J1l'm1uu (nature of the student group) 

f'jmL'fiiij';ifi;i1h :n11vi~~11tJ~n 11L ih~fll1'Y1 tJlf'llL'f ¥iiif '"fllfl 11,: ,jv~ L1 £J~fl ~;r 1 

iltl~L~mL'1C'l:fl~ L,\'~ '111'-IL'f~·t, f'jm~ntim:L'ilYil:;f1 '111'-IL'flill'ltl 1JSjVI~~ LL~:fl11'-I 
1'fo~n11~Lf'lti L Yi1l:tl~,hh:mn.JL VIL'h{,:,\'1tJ 'l ~fllL'fl)Jl1tltl1.J1)J«~L'ftJ'ijL~n 'l wi~iitl~\ll~Lfl 
L iJ ~v ci1~;i LL'1v ci1~"L 'ln¥11)J~m 1ti'" 'l '"LL'1C'l:.f'"cit.Ji1Sjfl11)JLL¥1nfh~n~ n11L 1tJ'ijj,,11ii LL¥in'11~ 
~~nci11 cimJ,:,\'1 tJ 'l ~fllL'fliJ11tlLLtl~L~n 'l wi'"11tJ~'1~tJtJn¥11i1f'jm~ntim:fiilfl 11ii 'ln~L;\ £J~ 
n ~ L~ a~fi,:'11'1 tlfllL'41'-111tl LL tl~nqii~m1tJ'ijL~;it) n l'l Anti1,1nntJ~l'ij1Jt)~ tll,l'l ~fiu7ntil 
n11L'fvut11)JLU~n11r:b~;f1 n1'ln1:fi1rhm'liii1iinrn~n LL~:n11L'fvut11ii,1nfllLLC'l:~unmv~ 

f1ru~ntim:L'ilYi1:if 111v~L~nLL'1C'l:fl'",:V1citJV1C'ltJiJ11)Jn'"Ltl'"v~f'iu1:nvufi~1"1tiJ11v~~nL1£J~ 
L~i~L1£J~ 

'l ~nl1LLU~nq)J~m1£J'ijit~m,,:n1:ri1V1C'll£llULL1.J1.J L ,\''ij LLtl~ t'1£Jt)l;{£J~ntim: 
it~£J11 t)~ L~n LL tl ~ \111).J L'41llYi1ltJ~«~ fl)J LLC'l:a~ LL 1'1~t))J Vl1tltll, ,: LL tl~ \lll)J1: ~1.J L'f~Utijtij 1 LLC'l: 

,, 11)JL'f1)J11t111v~ L~n l'lt'ltJ'1,~fl11iiL'f~ 't ,11v~Lt1n LL'1C'l:flf~nciviiri1L'1'L~1~n11Anti1if,,ij~ 
ti El 11n11 LLtl~nq)JL~n 'l wi'"L1tJ~ if '"L iJ'"'" 1¥in11)J'Y11~n11;inti1tJ ci1~V1~~ 1'1m'ilYi1:vci1~fl~ 
'l ~111.J 1~fll1L1£J~nl1L'fEJ'ij1'!1"11'Y1£Jlf'llL'4'1i'l 'iji'ij'11~ '1 ,jnit£JiJLLU~L~fltltlnLiJ'ij 3 nqii ftt) 

(1) nq)J~rn1£J~fi;j,,11)JL'fl)J11m:~uu1'"nt'l1~ (2) nq)JLt1nfiL1£Jwi1 LLC'l: (3) nqtiL~n 
Yi~ fl 11)JL'fl)J11tl~ Lf'lti !l~nn11Am~n 1ri £Jlf'11L'f'1i L iJ~ ~h~ 1~).Jlfl L~Yi £Jl£J ll.J,.ri1n11filn i;1 

LL~::iim ~t)Vllii5n11L'ftl~LL1.J1.J'11~ '1 fiL Vltil:L'f)J L ~tl,:~l)Jl 'l inrnt1n 2 nq)JVl~~L -w11: 

Sj~~rii.i lfilni;1v ~'t,J~v £J v~~n11ri'1lcf L'4v~ ,:L'41t111t1 LL tl~L~nvvm iJ~nq)JL'111)Jlfl~tl m ti£J~ 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



1ti~u "'l'::PitJ\ls:lfl11ii«ii~u1M'i..1L;)m ilutJ ci1\1'1 L Yf11::n11ttinqii11tJ\IL;)n 1 u.fuL1 r.iu ,::s:J 
f'ltl41h:: tr.i'!fi.l'1tJ 111.11un11 L1r.iun l'l~tl u'1\I~ · · 

1) Lrlti ttJn1~'l ~L;)nLL'1~::tm'l untjii~1ii11td1iit1'n11iiL,rL~iir\ 
2) L Ylii~u1h::~1.1n11clm \1¥ltJn11 'l il'1'~'l~iJn1tl41 ~ii1nriqti 
3) ~r.Jlr.J'!Jfl1.JL ~'1~tl\lfl1lil~U 1, 'l ~LLrlL;)n'\,jtJcil\ln11\11!11\I 

\ 

4) ~f l\IL~1ilf'ltl4~ni;tl4::~Lf'!i; 'l ~LLrlL;)n '\,jtJcil\ln 11\1~ 11\1 

5) ~lill'ltliltl1.JVlillr.J1111fh 1 vi'L,jmilfl1lil~lill'ltl~tl\IL;)n LL'1~::flU 

6) ~f1\IL~1iitJ11r.i1n1f'l'l un11°r'i1\11u11iinu'l vi11tl\lifu 

7) iJ'3m~\lfl1lil~Uh 'l ~LLrlL;\nr\s:lfl1liltllr.J LL~::ihm Vl~mrinris:lfl1liltllr.J 
LL~::fl1liJL viittlr.JVl~lr.JL ~s:lfl1liJ~uhtJ\lifu 

a) ih r.i 1 ~n11iJ~u~1111n,L ilu'LiJ'11iJm1~tJ\l~tl\lfl11iJLiluiJ1::'!f1TI1.JL!ll r.i 

9) Lilunl1Ut3n~\lfl1liJLiJU~~l L ~LLrlL~n 

1 O) Lilun11LU~r.JULLiJ~\11.J'l'lr.Jlnlf'IL u.fuL1r.iu'l vi11if u 

11) ih m YliJ~uf111iJ «iJ~utl1::vi-;i1\lfil'inrn~mL~::1::vi 11\!Lrin,) 1 miuLtl\I 

12) 1f1r.iL~flls:lL1t'l11f1mvi~mrin'l~iJ1nifu (Collette, 1973 : 521 - 2) 

L yjmiJun111f1r.i'l ~cf ri1u'L~im~t'l\J\1\I '1 r\,::Lttl~1u1r.i\J\tm11LLD\lnqiJLrin 1 uiu 

L1 r.iuL~t'l':: ~nn ~\lif u ~LL\J\\I ~mt'l'utl LL u::itl ~ t'llll\l th::n 11L~ r.i 1ntmqiJLrin L f ~\l\J\tl L iJU 

5.2.1 fltjlJL~trrlilfl111Jffl111nn111n1'WLfl'l!.I (gifted students) , 1n 
' ~ 

n11;lni;1f'iuflfl~tl\I Hildreth "ft1.l11 Lrintis:lfl11iJffl11iJ~1iJ11ti~Lf'!i;-itu ,::;j~mn11 

L~ r.JULLt'l:: LLt'l'l'l\lfl 11ilt'l'li111tl~\ln 11L yjtlU -itm1r.iu,)1 r.inu LLt'l::,::SH1u 1Utl~U1::iJ ltl4 f tl r.Jt'l:: 5 

~tl\1;1u1u~m1r.iw~\IVliJl'l (Hildreth, 1966 : 25) LL~::L1immhif,::s:J1::~1.1t'l'~iftl)tl)l (IQ) 

~\liJ1nn 11 13 o (Rice : 19:7 o) f'ltl4~n~tu::~u '1 r\-,.rn,::«\ILn'1L,),1nntjiJLrim vici1it' ,j'n 

,::-wu 11L~mL\J\~::f'lus:lf'111iJ~1iJ11t1'l un11ri1u s:JL Vl(Jj~~ s:lf'l11iJ~1iJ11ri 1 un11 'l il'111i;1 

LLD1f'l1lilvtl.Jlr.J,1nitlf'l1llJLL~::LL~U1JilL,)~ Collette (Collette, 1973 : 556-7) °L,)Lt'l'Utl 

f'ltl4trni;tl4::~tl\ILrinm'jiJL1r.JU~Lilun1tll~Lf'li;L1~\1, - ' 

5. 2 .1.1 s:lfl11,J;1L'11ILilumtll~Lf'li; 
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s. 2 .1. 2 ;jfl11iimnnfm.nm '1u '!ft:11Jimnii fiufl11 LLt<i:'!ft:1rn~~f.lJ'1t:1a~ 
'Yil'Yll !'.Jfl ~Lt'4ilfl 

5. 2 .1. 3 ;jfl11iit'41i111ti'lun11'lim'J~t'l f;'nn11'li1,11w.f.l)1wnnim~t'l 
'11~ ~ L'1£Ju11f'l•nnit:11,jLLti~LLt'l:t'41i111ti,r~t'4iJ"!;j,1uL'111 

s . 2 .1 . 4 ;jfl11iit'41i111ti\t1f111iifltflin1Jt'4ti1un11ci'11~ ~ L1'111 L,r~ ;j 

f111iii1~i1u1f.1J\t1n~ 'Ylt'J~~ LLt<i:Llm'LtfliLLniff.1Jvi1t'1t:1ci1~ 
L Vlill:t'4iJLLt'l:tJn,j'f1~ 

5. 2 .1. 5 ;jfl1li1Ynm Yi£J1LLt'l:YWl!'.JliJLl~ t'4llJ11tlril~lUL'1flcil~t'4~1Lt'4ilfl 
,1nn11;in~1~11.l1: 1;j11t:1~Lt:1;1«u~1J 11 L 111t'41ii11tiri1~1~;jl'1'1t:1 

nuu1uti~ 72 ~1Lil~ L~flf'1UV111~n11ri1LLt-lULa!'.J~LLt'l:L~fl;jfll~ 
fl11J 8 o DLLtf 1 ff~ri1n11fiuflf 1 'l ut'41111~11'Yl!'.llL ~t:1"1uvi1!'.l1~ 
•nn-W'!ffinii1ni11!'.JV1t'l1£J'!f~'1 LLt'l:,:~1J11~n1'Yl!'.llf'llt'4,J"l~;j'fl 
La£J~~~,:'L,j £Jt:1iiL~ntf iin11n1:ri1~~~ 1, 'Lt1~1!'.J ~ 

s. 2 . 1. 6 ;jfl11iit'41i111ti'lun11'li1n~1L'1Ltl~t:1ci1~~ L,\'u f1l'n'li1n~1Lfi 
flcil~flcifl~LLflci1 f if~-riLLt'l:\t lill L-fL'1t:1cil~L Vll.Jl:t'4il 

Ufln•nn-d Brandwein (Brandwein, 1962)ff~L'1Lt'41-lfltjW.~n~w.:~Lf'1~1lfl~L~n 

~;jf'l11ii t'41i111m iJ~n1m~L"'~' -r~~.n 
1) 'l ifl11ii'l1i1$jt:1'1t:1n,m1ii'Yl1~1.,,!'.J1f'11t'4¥ii 

2) 'l iL 1t<i111~'l-JLijui.J1: L!'.J'!f~'1t:1~1ut:1;1L1n 'l UL ~~1'Yl!'.llf'llt'4'1i 
3) '!ft:11JRn~1"1uflf1,1nPi111 Lflnt'411 111t'411~ut:1m Vl~t:1Lu,1n~fllf 

rllVIU1'1Li 

4) fllt'4l~,:i.J~D';i1111n,,\1~ ~ fl~Lt'4ilfl 
5) Li1'l1iiu1:1ii 'l UL~~1'Yl!'.Jlnl1fl~'1t'lfl'1L 1t'll . 

6) '!ft:11Jilf'luAn~1'lut'4ti1~~'11~ ~ L'rlu t'41Ua''11 ~~niiw.'1 h~~1u 1ti1 

7) f;'n 'l iL~UL iLtluu1:1!'.J'!f~'1t:1n11.ft:1fi111 ~fl~LciU ~L~!'.J1n1J1'Yl!'.Jlf'flt'4'1i 
8) Rn~1LLt<i:111J11ii1'"''l~L~tnn1J't:11'Yl£J1f'11"''1i n16t1'Yl£J1 LLt<i:t'41n1: -
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~'1bb 11P1cl'tJi1 

9) 5j fl 1lil~~ 'l, bbt'l~b 1hviii1v1~1ifl~Yl~b~ £J 1iitJ'1n1J 1ir11'Yl £Jlf'll~l'l1 

5.2.2 fltj1JL~fl'rliH:Jiy111 (the culturally deprived) 1.11'1-YlnL1vn·hntjii 

b~nfib1rmcl'1V1~'1L ~111~b 'Ylfi~vi1,-mii1n1 Webster 11£J'11WJ1 ntjiiL~n~5jiJqivi1~~5j 
~1~ 1~tJ ~f tJ £Jt'l~ 2 o ci1~ 1 vitl),~ii1,1mntJ1.1f'l1'1~v1n,~ tJ ~1. ~if~1J'Yl 5jiJqivi1-rY'1 

'Yll'1~1~Lm ~,n'o:JLLt<i~«'1f'lii ~n'o:J~L iJ~Y11n ~1~1LLt'l~LiJ~qtJYl£JYIL U'o:J1n1.11~L 'Ylf'I~~ "I LLt'l~ 
'o:J~n1~~1P1n1~ 'o:J1£JtJ~i;i1mL vici'1LatJii t 'Yl1iJ'lltJ'1~f'l11 vitlJ"l L~nnq iii!'~n,~LL~1'1'1f!m~n~m~ 
1 ~l'ln 'o:JM'.\JL~1'1'1-ti 

5. 2. 2 . 1 5jY1m~~n11Yf'11,J~ iftJ'.Uci'1L~£J'11'1'1 

5 . 2 . 2 . 2 1ilf~n 1iL1t<i11 ~Ln1P11.11~ tvir~ 
5 . 2 . 2 . 3 'llll'1Yi'n~~ 'l ~~1~~1'1 "I 
5. 2. 2 . 4 5jf'l11ii~1ii11ti'l~n11ci1~tJ~1.~1'1~1n1P1 

5 . 2 . 2 . 5 'lll1P1f'l 11ii1'mLt'l~ bb1 '1~'1 'l ,,1nvlmLil 
,::; ~ d 

5.2.2.6 'llll'1~ti1~'YlLYitJn11fin~1 

5 . 2 . 2 . 7 5jYi'fi~f'l~Lil~~tJn111 i~~i1qitiJ1 

5. 2. 2 . 8 'lll1P1n11L1v~f 1ilrn11,1ci~tJn11~11'1~YILV111~~ 
5 . 2 . 2 . 9 v1n•·m 

5. 2 . 2 . 1 o °r'lmL,J5jiJtiJV11~nvici1f1'1 Lil;jf'l11iitJu~~'l ~f'l"ltJ'.Uf'l1'1 
5. 2. 2 .11 ~111Y1111v'l~u1~1il~'1h'll1L~n1un11nn~n 
5. 2. 2 .12 irtJ1.1'lin1~'1n11f11;'1n~Lrn~n~ 
5. 2 . 2 . 1 3 ~fl1li!cllcifl~l ~'Yll'1b Ylfi 

5 . 2. 2 .14 1~11.1n11L~£J'1(PJ'Yi~ilb'Vlill~~ii (Webster, 1970 : 51) 
'-' I I .... I fV " I I .cl 
~bLmfl11P111'llm~~mm~l'll'1 "I l'lt'ltll'1,~tJmt<in~m~'lltl'1Ll'1mL!'lt'l~n~iim~~tJii1 

~~fln~L 11~bb~1 'Yl1'1ri ,~,h £J 'l '!t~~ l~L~fin~1L ~ fl~f 1'1f'l11ii«ii~~th~vi11'1f'll LLt'l~L~n 
l'lt'lfll'1'o:J~Vllbb ~ 1'Yll'1 L ~fl%1P1n11L1£J~n11~tJ~1 vi'L~~m~ii1nY1tJ~iJf'l11 
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5.3 11r1111rieua~fl1fiafl1'ift'i'1~L~2J2JlfMtJil11i1nilu-iuL1tJu 
~LL'1.:1Lfi'LfltJnci11ii1't1l i.:L1J'Ylnt:Ji.:L 'l LL~1 'l1flr~::L ili.:L1Jflfl~fld1'1t11fit1'1'1t:J!11J 1i.:L 

n11L1tJi.:Ln11~t:Ji.:L ~,:im,,::LL~fl.:!L,_;L~i.:LLfi;f.:1111~ 5 .1 

~t1.nnn11n~ 

.'1,,'rl1J'"ltl\.1ft1LAfl 
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I CV G I ~ .,. ._, di I I A A A A di 

1:;,_, 11\lfilcf11JL'1flL 'YllV.V. t:JtllV. ,::1Jlfl\l1::t'lntl ~LL'f~fl 11 1'!1'1,IJl 1'Yl£.JlLLt'l::'Yltp; !J'Yll\lf111f'lf1~1 

~..tnn11nn);1Lfifiv.fil1'1LLt'l::1;'£.J,::Lllv.LL,J1J'Yl~1'1tlJ~\l fllYiLifv. ~t'l\llV.~fl·\l Piaget: Gagne', 

Bruner LLt'l:: Bloom (~\l,::Lfinn~11 V.11£.Jt'l::L~ £.J'1 L V.'LJ'YlL1£.Jv.l'lflLU) 'LJ'Yl'LJl'Yl'!lfl\lfil1fiqLL'1\l 

Lfl1 L~V.flLLv.::1 v.n11~f1\l~lJ~v.1l111-wl'lm~nLL~::'!l'LJ1v.n11L1£.Jv.n11~flv.iiv.;j~\ll'lflLU~ 

5 .3.1 LL1J1JlilU1Jfl1'il1tlUl\ltl~fl1 (styles of teaching) 

,1n11£.J \l1 v.~l'ln11nn~1LLt'l::fiv.fil1'1,::-w'LJ-J1;'.j..tnn11nn~T~1v.1v.lJ1nffi-Jfil11lJ 
~v.hL~ r.J1nun111if111'r!11::,_, 11\lfilcnrn~n t'1m~-w1::flci1\l~\l~MlV.'!ltJ\l Flander (Flander, 

1970) ~'Yi1n11w1ifv.rinn111.l::'Yl::~lJ~v.l51::,., 11\lflcnrn~n°r'ln "I 1::£.J::L 1t'l1 2-3 1v.1Yi 

LL~::f.i1iJ1;1LLv.n1h :: L11'YlflflnLfi 10 ii-~~ ~\l~1lJ11mLtl\lflflnmlJ~n~ru::1,_,~ "I 1fi 4 LL'LJ'LJfifl 

n 11 tl:: ri:: ~lJ~v. tlt~ !'.J\911 \l n111.l:: 'Yl:: ~lJ ~v.tlt ~ !'.J 'Yl 1 \l tr fllJ -w q~n11lJ '!!fl \lfill LLt'l:: -wq ~ n11lJ '!I fl \l 

L~n F l ander ~1tl~~11 ''1 V.~fl\lL1r.Jv.fiL~n,::1.l1::~'LJ~t'l'Yll\l~1v.n11L~fov.f lJ1nfi~~iiv. ,:; 

IP] fl \l tll fl!'.Jf111U:; ri::~iJ~V.hl~ !'.J'Yll\l t) fl )J L ti'\),,,,~ n ~'\), ,,,)Jl !'.Jfi) 11~ l l filc q ~fl'\),, :;IP] fl \l 'W !'.Jl !'.J l iJ 

~ ~ 1 ~°f!fl r.Jfi ~~t'l~n11:f'ft 1LL~::n111Lfl11::~1, 11ru1-J°f!fl !'.J~\l LLl'l"r'Wl !'.JllJ~°lt'LJt'{"flV. L ~L~n 1fi 

LL~~\lfl 1llJii1~ L VlV.lJ lf1 ~t'i~ t~ !'.Jflloa::IPifl\l !'.JfllJ1'LJLrn::in1Ul ~ V.'!l'LJ 1V.f111L1!'.JV.f111~flV. L ~mn'Y\~~ " 
Amidon bLt'l:: Hunter (1967) 'Yi1n111;'r.JfiL1!'.Jn11 verbal interaction 

category system LL~::Lfit:-J~t'{fl~fltf fl\ln'LJ t:-J~\llV.'!lfl\lFlander L ifv.nv. t~m~-w1::fl ci1\l~\l L v.~v. · 
L 1 r.Jv.1 ir11 ri !'.Jl fll ~l'd L~n ,::tJn LL ll\l flfl m iJv.n ~lJ cifl m ~mh r.Jnv. 'Yi1n 11'Yl~~fl\l 'ft lifo ~ t'llJ l 

1Lfl11::,.,1~Ln~ fl 11m i11~LL~ :: 'ft11 Ul iLLnDtlJ,_, 1 ~v. "1 t:-J~Yi~~'1uv.fln~1n,::L tlv.n11~f l \l 

'LJ11!'.Jlf1lflf111L1 !'.JV.11 ~U-\!L fl ~ ~~~ LLtf 1 rJ\lih !'.JLL U \lb 'LJ 11111::L ~fl1 LL~::L iJ v.n 11~f l-\ILt'{1 iJ 

'V'1q~n11iJri1-\1 ~-\Ifl iJ1 ~LL ri L~ n ~ n fi 1 !'.J ~ -\1-¥1 cl1ti't1J Y1~~~-\I~ci 1 V.fl 1 1 ~:: IPl fl-\1 1P11 ::,_, °It n L~LL ri 
n11~f1-\1 ~11 f1~1!'.J'W ~!'.Jfi~flrufi11 ~LLrlL~n L 'V'11 l ::L~n,::'W-\l'V'1flL, "fl'LJ~-\1 LL~ :; ,~;11~1in11 

' 
n11L1 !'.JV.1P11mL urn~iJ u1-\lfim,,:;;j ~f'l~ti'1v.1f111 Y1q~m1iJl'\1-\I "I finci11iJ1iiv.ih,:; 

L iJv.L ~fl-\1,1 !'.Jfln 1=1 1 LL ~:: ~\l trn f1n1=11iJ lnn 11,::L ilv. '!JU 1v.n11L1r.Jv.m 1Mv.1ir11ri !'.Jl fll~lil'f LLt'l :: 

May ~V.tJV. 'Jlb ~tJ \l flt'l151diJ,11 !'.Jl il l 1!'.Jl'Yl L V.'Yl l \l&\lfliliiv.LiJV.L~tJ \l ~~lfl~LLt'l::~lb uv.fi~~ 
cl1w~,rn~nYJ n fl v. (M ay, 1971) 

, ..... 
. '-µ~ • ;'( • ~ .. .. . ~· :··· . 
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~L'tl~Lfl7~.:iifll.:JLn"fim.h::L~~V1it.:111 . L~n1.~.f~1h::tnJtltntJLLa::1!1w'-JAmfl 
~~n1«.:itJQ1.~1't1i~vi~'-JL'f11 · 4.:iLil~1vrlL"7t1'-J.,'fi'flirl,::Li'.l~~tlviqJ L~n1.~1'v'1.:imh1n1«.:i 
Ltn::VllVl~fJfl 17,::Lfl1'tm17~nfltJ7'-J '\. ~fJQ'L ~ltlLLtitJrlL Vl'-Jl::L'f'-J ;.:J,,fJLL'{~tJltlLLtJ\lrl Mcphail . ' 
(Mcphail, 1972) l,rrhn17Ani;1Lnt11nt1n17L'fi'1.:ifl11'-J«'-J~~fi7::w)1.:ifl1-\tm1v~ ~.:1111~ 

s . 2 'i.:iL iJ~1tlLLt1t1rlL~t11nt1n17t11t1'tlflflRflfl11'-Jvi'-J1t1 · LLa::,::tJ7~nfJtJ,)1vfl.:iflltl7::nflt1fi 
d1~tlJ 4 tl7::n17 ~fl fl11'-JL'f1'-J17~1.~n177t1f fl11'-JL'f1'-J17~L~n17LLtl7fl11'-JV1'-J1t1 '111'-J 

L'{l).117~ 1 ~n171i'fla~1,r1,:: tPi'1fJtJ LL~::fl11'-Jt'f1)J17~L ~n17RfJfl11)JVl)JltJ Mcphail ~~ff~ 
111tJ LL tltl~l)J17mt 1 L tJfJtJ7)J«.:JL'{fJ~L"L iJ~ ci1.:1;\LLa::,::i1 ti 'l ~"l5jfl11)JL'fl)J11~ 'l ~n11n1V1~'1 
n Trn tl1fl11)JVl)JltJ 'l ~fl11'-JPifl.:in17'1JfJ.:JL'1n\tm1 v~l,r L ,,1mh11111 ""~ tfltJ'Yi' 1 ltlif~;jn 
ru.J mLl'I,:: L ~l'Jfl 11).11-amLt"l::" 11).J,j°f) .:111fJ.:11.J""t"la~ '1 1" m~~1:: ~ 1nfiL ~~LLl'lt11:: ttJ'!f'"L°f 1 ~ 
~ 1 LLt"l:: 'l ~11ru::L;i tJ 1n~nSjfl11)JPifJ.:1n17 'l i"~a~t1~u;i'1fJ'1~fJ ci1.:1~)J~ 1t"lL ,,1J1111in17fi 

it l)JlLL'{~ti~.:1111~fi s. 2 ~~ ,::i1tJ i. i~ti;in11)J'1Jti.:Jl!flflt"ll'l1.:i '1 ,::tJ~tf;iL "li1vi1n~ 'l ~ 
«ni;ru::tititJ'YitititJtllif tJn~ ~LL'1.:i Lfl7,::LITT)J 11 ;f 1L 11Lti.:1~~11n, ::'t,Jf'ivt1d1'iln 'l ~n11tl::'tl:: 
«)J~~intifl~~ ~)J1n ~n LL'1t" vim -n,,1.:i LLd° 1t11vi1n 11"r~::'t,)Sjn17'111•n'4tit1~G ;in11)J 

'llti.:itJJ~Lti.:iv ~LL'{)JtJLLd° 1n~t111,::Lnfltl1:: LtJ'!f'"flci1.:1)J1n L ~-,1::L vi'l 11~ti;in11i1'1Jti.:i"l'::Piv .:i 
LLL'{fl .:J ~L'{l tJ'11'1Jtl.:J L'{1n11ru::'!f~tl ~'1atiflL 1 a1 "l;.:irn·n:: Lfl°'Sjn11tJ!t1tJ1 "~ti;inn)J 'l ~ '11.:J «.:i 

m.i 1 iL V1)J1:;L'{)JLLt'i::L iJ~LLtJt1tici1.:ir\;\v~LL'{'-Jfl~LL'1.:iff.:1Sjfl11'-JL ~~L'{flflfl~ti.:inti May 1 ~L;ti.:i 
,1 tJ;ini;1f\,j'fJ.:in11,::L ir~ 'l ~L~fJ.:J"r1f'l~fl;iLLt"l::ti1-ntJ)J 'l ~ rn.:i«.:im.irifllfl11,::Piti.:itl1::~ti;j LLt'i:: 

tl ~u~ iL~n L'11il'liim il~LL t1t1~ut1r\;i.:11)Jti~"t"lfll'IL 1 t"l1 

n:• _, .• ,•. -;, 
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~qRn111J'Jl8~ 

n : . n11~",, 

: n11n1::'1'l 

: e1n~fflt11 

,ff, 

I 

fl111.1et1JJ11a fl"ll)JL'{l)Jl'ltl 

t wi11d1tme" ~,::1'l.Jf 
iBf'l411JlUJ1tl 

L fie t '11.J"""B~ fl "ll)J L'{l)Jl'ltl 

LTI"f'l411Jft~t, 
hml'lLLth 

fl"ll)J'Vl)Jltl 

fl1l)JL'{l)J l 'ltl 

1~n1-, 

;r~~~h 

fl"l1lJl.'{1'-111"tl 1 ~f111" 
TI1tl'Yl'1'1Sfltl"llll'Vlllltl 

1 • ~q;ln111J'Jl8~ 'JI fi,: 
LL1"~e1n~n,v11'1fle'l.J 

2 .ft411JL"Ji1L,~ 'JI ,:: 

LLCtfi-31'1 n. lfl1''l.J'Yl11 

3. 'JI ,::LLft'1'381n11 

t,_;L ~~11\"fffl)J~,:: 
;,fl,i fl" "l ti 

4 . '!I ,::'ffn'Yl1~ VJ,,,, 
'Vl;8n'l::ii1n1-, Lfl si 
L ~8tl8lli'tJ ~n)j!'l'l 
_, 
nu n. 

' .. 
LL 'Vl~.:rmn-: the art of the science teacher, 1977, pp.55 
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L ~tJ i. ,,;q~1v.'t~u.:1Ln~ti11iJL i1 i., i. v.~'YlTIYm 'Vl1t:iu'Yl'l.Jl'Yl'lJtJ\lf"ll~,::rh i. '\tu11-

rn n1rin11L1r.iv.n11~tJV.L ilv. ~~\I l'J~ti 11iJ~v. i., LLriL~m ilv.t:i ci1\l~if v. L 11;1L iJ v.,::l'i t:i.:i;lmn 

i. v.1i11 iJ~1~ LLt'l::nt'l Lnl'h.:isi 11 t:i.:in11tJ::'Yl~«iJ'W'v.1h::V111.:i1Jf"lf"lmar.int:iv. L'1muvn::t:i ci1\l~\I 
tJ\I ritJ1::n tJ'l.J ~~1t1qi~fll f'11n ::'f 11L~n i. v. ,,;tJ .:iL1r.iv. ~v.Sjf'111iJ1°'an'Vl1t:if'11'1'VI 1.:i 11 f"ll'lJtJ\IL 111 

fl 11,:: dj V.1..j flflt'ltJ ci l\IL 1 Evans L~r.r~. tJ,j m~v.mL v.::L 111 \;) n ,:: il'tJ'l.Jf"ll fi ij'l., LlJlPllPll 

LL~~\lfl 1llJL iJv.nV.LtJ\I ~~ i.~11L1 \I Sjf'11llJtJ~'Yl'IJ. ;jif 1 i., i. '\tt111iJi1'1m 'Vl~mff t:ifJt'l Sjf'11llJ 

~~ 1i11iJ L iJ v.q5jtJ11iJcl if v. LL~~.:it:i1n111'ujl v.uqiV11'lJtJ\IL~n Lilf'I Ltin1~i. '\tL~n;,.,n,n11iJ 

LL r.'l ::'lm~11:: L ur.iu LL uu LL~V.tJ ~L~lJtJ LL~L~n ,::LtJ~tJUf"ll~Yj'1,1tnnti1.:1Lt.Jl::Ltit.J'Vl1ti LL~'1\I 
tJ1 n 11L 'VI~ t.J~'VI vv. fl1 -n· ~t:iu"' L~tlJ ~t:iu'lii~n11t'l\I t 'Yl'ML ~ tii'n'M11::dfou i~r.i 
~tJu ~f l\lfl 11iJ'ttt.JiJ'Yl1.:i ci1v.~ 1 LLt'l::LtJL il'1 Lt:im~'l '\tL~mL~'1\lt111iJfi'1L ~v. 'Vl1t:ifl 11iJl'it:i\ln11 

'l.ri 61 " (Evans, 1962) 

v.t:in,1n~v. Whittle ff.:i'lt1~t'ln11fiv.fl1'l'lJtJ\I Hamaneeh LLt'l:: Gagvey lJlL~V.tJ 
L ~ tJ~~1J~'!i v.it:i~l\l'lltJ\I Evans Lrir.i:tl ,,;L '};v.11 "tl1::~'YlTI1ll'W'lJtJ\lfl1llJLUV.fllif v.,::l'iti.:i;j 

cl 1 v.«iJ 'W'v.tl nu fl ru~ n 'l!lru:: L\\'W 1:: !Pl 'IJ.L ifv.L~ tJ 1 n1Jt} ru~lJU~'lJtJ \11..j flflt'lrt 1 61 L tlt1n ~ 1 tJ 

Tri t.J ~~tl 11 fllli~iJu~'lJtJ\11..jflflt'l~,::LiJv.fllrl~~v. ,::l'it:i.:itJ1::ntiu'11 tJ n115jt:i11iJcl if v. 5j 

fl 11ii ~~ 1i11iJ LL~\Pl\l'Wt)~n11iJrl L '};v.t:im ~v.1., Sj~lPl 1,LiJv.tl1::~1TitJLlPlt.JiJ1nn11Lt:in1~tJLlPlt.J 
5j riru~n'l!lru::rlcit:i i. '\tL~m '};v.11L iJV.1Jflflt'lrl~1fl1J ~111t:ifi1tJ1n'M1-rt.:i'l v.~n'l!lru::Lu-w1::lP1V.LLt'l:: 
n 1111ii n ciiJ 5j,f 1i.,n11.:11111.:i LLt'l::L ll~L~ r.i Sjfl11iJ~~1L~lJti'Vl1ti~L1r.in11L~iJtil'iv.L~lJtJUt'l1 tJ • 
!Pl tH.J \Pl , v.;j fl 11).J ~1JL 1lPl tJ n 11 L tJ ~ tJ'IJ.LL tl Mfi L 'VliJl:: ~)J V.tln ,1nif v.rr \I~ '\tL ~ 'IJ.tl n 1 lfll fi 
ii l \Pl~ii11ti111-wif v.~ n,:: L iJ V.1Jflflt'lrl'!nrit:i11iJ cl if v. 't,.Jij f'11llJtJ'1'Yl'IJ.tJ'1n&v. "'ftJ'l.J 'l '!!'1::'l.J'l.J 

nl1~\Plfl:: LL 'IJ.'IJ.LU'IJ.iJlmn11fl 11Jf)iJ~'IJ. ~tJ1JLL~~.:in11'li~l'IJ.l,LLt'l::LtJSjif11,l'lm r. n . (Whittle, 

197 4 : 56) 

qLL l'l\l Lf'11,:: r:qtJ 11 'Wt)~ n11).J 'tltJ \lfll~ V.,:: L iJ 'IJ.U ,;-t.Jdlf'1tl)!PI tJU 'Yl1Jl'Yl~f"ll':: l'iti\I 
~tJ'IJ. 'Vl1 tJbL~\Pl\ll'lm~n tJ ~(JI t'ltJ'1L 1t'll LLl'lL~)J~'IJ.L 1ltJl, ,::tJ1Mt.J1nnTlY1'1t'ltJ\ILL1JUtJn ~" L tlv. 

ii1lP111n 11fi,:: LL~'1\ltit:in i. v.L ~.:i«.:itrn LLl'l{l]tJiJ11nn11LLt'l::f v.¥1tiv.'l v.nTrna'1f"ll5jn11'W'Pl.lv.1 

tJ ci1.:i ii1n)J1 r.i L'1r.iti1M'r.i1nn11 'l v. 'Vlt'l1r.i1tJLL uu L il'v. ti1M'm 'Ylt1'ttfl11tJ.:1nTlLL~'1\ILL uutJ'YltJl'Yl 
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L'fllll;i nTrn::frm11timJ'tlJV11 u~::'!lu1~n11nqlla'll~~n ~.:11in11L vici1~1lJ11tiit11ltfL i' 
Lfl1i~.:1L~1.:in11~1n, «.:ifllJ n11;''1n11 ,~, u~::ff.:iSjn11An~1'1~'111L~lJL;ilJL~~fl.:in11n1::,Y~ 
n11Li'LL'l.:ll~1,-u1.:iifu u~·::d.:1LmlJ1~~fl.:lri~1L'f~1, ~\li!L~flL~llYJ~1h::£h1n111•tm11tl:: 
"fl::«ll~~1h::wh.:111""~ 1 -JLn'1tl1:: t(J~'1ll1n(~~~Lfl.:1 

s . 3. 2 Yu1;innll'!lfl\IL;)nriuL'f'1\lflflnll11-Jtl11n~ ~t);in11ll'1l\l'l riL;)nuL'f'1\I 

trnnll1if ii t11vi1n 11'11,::'tfl'~,11tll 1flci1\ltit1\I LL Yi ,::~u 11Sj«n~nl:: LL~:: fllntln1 mfl ~vi~1(J 
1tl LL uufi,::L'f::Yiflii1 -JL ~iifi.:1'111lJL i1 h '111lJ-r;\l~fl L, '11llJL'fiih f11llJLlJL i1 L, fl1llJ 

\l\l~~L 'Yi~ LL~::f111l-Jn1::1~n1::11(J L ,'!lfl\IL;)nri,::1::u1(JflflnlJ1 L -Jf14tl\1Ln'1L ~~Lfl' L11tifl 11 

~ti;in11 lJ L vici1i!L iJ ~ i m~~tfo ~n«rn ~fin 11L'ff 1\I L'f'l'lflfl 11lJ tllJ~iin1::vi11\1 "l LL~ ::~m 1 (Iii'\~ 
LD"liflci1\l;i ~t);in11ll'11\I 'l '!lt1.:1L;)nri)jn,::~ufl~LL'flltl'lf ~,::L,rLLn '11YJ'1 tPil'lflU n111 if 
c;1ii1ii '11lll~\l'!lfl\11::~rn8(J\I n11«~;i1~:: n11Lf1at1~L vt1'!lt1\l~(J'1'11 n11Lflafl~L vi1 

'!lfl\lfl 1(11:;,\1\l'l nl'l'!I ffu- Lflafl~rj'l(Jri~\I tllnUnl (JlL V1ci1{ ,:;Utlntllnl'l 1-Jf1l"fl111.J 11L;)n 

Sjfl11llfamL~::L i11, 1 ~u"flL1(J~rin1«.:1An~1Lci1L1 (J~ L il~ri~1-r;.:i~fl 1,vi1fl '\,J *L'1\ISjtJ1:: 

L'fun11cl ,1nn11«\1Ln'1,:~u11 L;infiijutlJVllL~ (J1nun11"l i111~1 n11YJ ,-i,1 'tl.i flcifl\I 

LL'1ci1,j'n,:: UL'f'1\lri1"fl1\ltlln11'11\I 'l 1'1(Jt11;f(Jijfl1.J\lt1flm ~fl,::flnt11(J u'1t11L;1nfl~1,-i 'tl.l 
L i11, 1 ~L ~fl\l~L1(J~ vi1t1'tlJSjf111lJL'f~ 1, )jn,::1ll.lnd'1L'fuL'f1(J'11nufllriL'ft1~ u1\1'1f \I,::~ (Jl 

(J1l-Jn1 fin '1'(1'1'11 't tJ ll1 u1.:1 fifl1,,:: uL'f'1\lt1flnll1'Yl1\I "l uvi..t' lri~fl,:: «\I Ln'1L ~~ 't,r t1 lntln1 (11 

~.:inci11L11,::~ufl ~ LL'fllfl L ~"fl1.:1tl\lfllJ~L 11Sjn11~utl::f \IL'f11'1n~ "l ~L'ft1~'1Tn::'t'1~ \I 
L iJ ~ i fltl\IL n'1 u~::Vll"fll\I un"L '!ltl1'utl1 \!ti ~LL'flJfl 

'1r .... ~ .... 

U78 
...-.. CJ a r::1 a 

'l ~ '!lnl::~"l~lL ~ ~n11L'ft1~t1 ~if~ '1lfll,,::;tn~l~t);in11ll'!lt1\IL;in L'1L'1 (!fl ...,.tf (J 
\ 
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,1nu~wn~ri s. 3 ~'h~,::~u11L~6fllL~iin-1::Pj~1. ~L"mnflfl11i1L'4~L ,fi,:: 
L1t1~iuei::L,iiei.:iij6L'46~tl'1vnn11 "l'::i.:iLnPJ~q;in11i1,,6.:iL~n 1. vi1'ud'1 · ,::L \1~11LJln,:: 
LLL'4fl.:i~q;lnni166ni111. ~a-n~~ riuPJn,h.:in~ t11.:iflf -:lfll61,,::~t1 ·hSjn11LJ~ L8t1.,.n.:in11 
;ln~1L fl fl;fo .-:161,,::L tJ~~CifiLnfl,1nn17LiJL,;LPl1 tJiln1'lL'46~ fl;\,,6-:lfll Vl7661,,::L it6~'-11 
,1m!~vi1S6fl11iiviii1t11::vi11.:ifl1nt1L"nnl,; t11'.:iflf .:ifll61,,::1.~fl11iift~1.,ur1L"n"~1." 
fl~vi~L tl~n1&-AL"~,~n11. ~L"nflL vi&6l~~nflfl11iii1n11P1~6.:iliJSjfl11iiviii1t1'16n--i1;\n~1 
LL'i1L1t1~;.:i~1n~::LatJfi6n1'lL1v~ffifl1rh«.:i~6~LStJ~,; ~~~"l~~6~;1Ltl~,::ti6.:i;\n~1 
~q;in11ii'11.:i"J ,,6.:iL"n ua::~t11v1iin1n11un"Lt,~n11L"n,::L f11, 4.:i,::i1vn1 l ~"111.1 
iJJ~~fi'l::Vl11.:ifllfltlL"flSjfl1'l~flJ~1n1'lJJ1flf~ 
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. 
fl1nrn'1mi1L il~' uti ci1.:i;)ufl::_Sjf1nunYi qu'1.:1Sjf111"1;)'1L ~~ufl::L 'ti>t~ ,1mh::~1m11cl 11 

a" LL ·rn -n' fl 111L' "1''1LLrl n11~f l.:iatifl 11Wt1"1ltJL 9JLn '1'111"1L i1L~m~:;5jfl1l~U'ltl.:1'1tl.:11:: 
Vl11.:lfl1tltJL~n L ~i~L1 V~Lavnti~ LLfl::flr~::iti.:IL tJ~qL,"1i~ntJ~L~n n11~f l.:1~'1'111"1 
Vl"11vti1,,::n1:: ri1 "l'1viri1 vrn.:i Lfl v't,J ;1L tJ ~,::iti.:i LL~'1.:1Yitl;i nn"1titin"11'11v11,1vi1 ti 

ri1v~m'cl~n'rJ11'1 i'j Yiti~n11"1~fl11LLtlf'1.:ltitim ,\'~ mn11fl"1LLri;J u ,,,, 1tlf n11tlftJtlfltJ'111 ~ 
iiru::~flcn1~.:itlfti~ vi1tiri1n11~nti1;J vi1tin11;Jti.:i'Lt!l ,.;.,i'1,.;ti.:1L1 v~ n11LL~'1.:1'111;JL ~~ 
tim ~~ 1, vi1tin11~.:i'l ,Yf.:iiftiJvi1iiti.:1L~ntici1.:1Lti1'l,1ci vi1tin11~fi1Li1'\u,\'1mLnifiiivi1 'l ~ 
iiru::·~L~nn1~\! ~lL 'i'.t ~nl1'Y1'1fltl\! a.:i L V1ci1U,::L tJ~n11,\'1 v~f l.:!Ltlf1;JtJ11Vlnlf'liltl.:lfl11).J 

«ii~~th::vi 11.:ifl1nti L~n!imti fl'l'\-mTn.l~n ~\IL ,'1fl~~;il -.fan L~n 'tft~ri~L tl~ti ci1.:1 ~" 
· s. 3. 4 n11n1::1'j~'l °t1Lnfln11tiv1m1v~f nci111fltJ-ri'1'LuLLd'1L11,::Yiti11L'1n i'j 

i'.f 'IJ.;j ll11ii,-1~ iiti\!fl 11iimnn"f mnm .;;'IJ.ti ~'1fltiflL 1ri1 LL fl:: ttin1tlf~ L~n,::L1 ti'IJ.c'L~,1ntiri 
L1 r.i'IJ.n ;jtJ ~ii 1 nii1r.i L Y-l11::u:: ~'IJ.ti1fl1,::ij 1nn11n1::\lj~~L viin::tlfiiLLd' 1 cimJ,:;u~n ~.:i'i'.ttlr.i 
n111rn1 r.iwv11tin111~11 °t1LLriL~n L~LU'IJ.ti ci1.:1~ n11n1::i;j'IJ.L ~ti L °t1L~rnnfl;j LL1.:ii.:i1, 1~-f ~'IJ. 
tll'l'l::n1::ri1 L~V1fl1r.i1t.lu tJtJ L ,\'~ n11t.l~m1.:i1 °t1L'1rnnflf11ll.Jtlf'IJ. h n11~.:it.l1::L~~UtlJV11 

' ' ' a.... d A A I aGI GI ... A ... ... a 

'Yl'Yll'Yll CJ Vl1tltll'l'l::~l15'1n 'ln11lJtJl\! tJ tll\!'Yl Lfln )J tl\!L Vl~LLfl 1Ln fltlln 11~~L 'YlVI LLt'l::°r"l1tl"1'Y1'l:: 

fin'rJ1ti~fl1'1vi1"1im -n,,," ~miiti.:in11n1::\lj~,~L~rnnflfl11l.Jtlf~ 1,citim1::Li.J'IJ.lii.'IJ.L Vl!'l L °t1Lnfl 

LL 1 "," L 'l1::vd1.:iL~n~ 1vn'IJ.Ltl\! vi1ti1::vi11.:ifl1nrn~n~'l::11lJ 1, 11'-lLL 1 \! l'lfltifl'l~11ii 
f111'-lfiflti'l:: rhn11fin'rJ1ti'IJ.f11'111'-ln~ Y-lti~n11l.Jiiti.:in1111'-lijti,:;,\'1 v 'l-J;jn11~1\1~1 
Y-lti~n11ii 'l 'IJ.~l'IJ.tl\!f1'-J~~"t.l111tl 'IJ.l ~\IL i.J 'IJ.~\! ~fll1'l::l'iti\!'W'll1Th 1 LLnL iit.l1tit.l1 \!tl ~l'lfltlflL 1fll 

"'~;j t.l1::~un 11cl ~'IJ.citi iJ'l::~n'r!l'VI 1LL'IJ.1'Yll\!~,:; tin citi\! ci.:i LL'41lJ LLfl::t'4~1JL'4'-t 'IJ. L ~ tJ 'l-.1 

L ~ n ;j fl 11iif nti 'l::rhn11fin i~nti'IJ.fl i l L °t1u11t'j ~fl ~lL ·hti ~ Lt'4l.Jti fll ti ij t.l1::~u n11cl ~" 
ncil 1,:; l'iti\! ;jflTh~il U~ ~Lf'l'r! 1'1 m~Yn::ti cil\!~\! l ~L ~tl.:1 fl 1ltl;Jl~tl fl'Yl~ fl 11"1 V~ VI ff fl~'l:; 
Ltl 1,-'IJ.:;~t.l ~11 fl n 11L°t1fl11'-lfJ'-lfl1tl\!D tl\!fl~ '1fltlfl,~tJl\!flf \!ntJ1,,:; tltl'-J°til mL vr- tlfl'VI l\! 

L '1J.ti1.:iL~ti.:i LLlilnL ~ti 'l °t1L~n'Vl1ti"1'rJcliiti.:i'1~1~u11flfl11;,,~1L1,'11,,,LiJ'1vi;,,1v~n1vi'IJ." "l 1 • 

~u ai a a Cl CJ1 
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~UPi'1Sj,n1)J;)flL ..,WllL ~n11L'fi'l'1'11l)J«)J~~ti1::Wll\lflcnt1L~mf ~ - '1l~L'f'1~· 
fl11,::'t,r!jn11-Ait,-A,11m1t~'lmL'f)JU~t1i\lu1::n11~i"ri&ua::L~1'1"1~n::l,rSjn11uLln~" 
,f" ii'L ~ti,::"t,r'11'1t1 t it111 t11n1'1,,'1\ln11L7t1~iljri11)J~1 tiPi m~n t),,;f ~'lmL'f)Jil;i1.11'1u1::n 11 

~~u'1'1L'17,::LL'f~'1U ~,f~ Sjlf'1PitiLui! 

5.4.1 fl11'flfl8U lt~t:i1i'1~fl112Jiiniui ~UPi'1;)f111LU~u1::L'1~11l~u1::L'1~ 
LL1n~fl.,::i'1'1~,11m1 L ~1l::fl1l)J«)J~~ti1vi-J1\!L~nnt1fll L~nntJ h'1L1tJ~ ,::LU~L~'1\l 
111~,::iti'1Sjn11~~~1'1~'1atiflL 1a1 _ Sj~nn11An~1~°lj~m8t1\lvia1t1ri~"t,rnci11-J1 • fl1l)J 

«)J~~1h::vi11'1'1lntJL'1nif~LU~~'1\l~Sjfl1l)Jdlli'~LLa::Sjif~Vll)Jln~L'f" ,f\lii'Ltl~ Yn1:: 

L V11JJ~a~11'11,::Piti'1~"a~1 ;t ~ ~'1'1111,,ti\l)J~~tfl ~«"")J~,::iti'15jfl11)JL~tniti'1fi~.j~Lti'1 " 
(Vishop and Whitffield, 197_2 : 12-14) fl1l)J«)J~~ti1::vi11'1fllnt1L;1nif ~fll,,::Sj ~a 
fl1:: 'Ylt1fl'1,,t11~n11L1 tJ~n11L'fti~ua::ti1,,::;1 u ~flu ~m ," L'1L ~via1t11u LL tJtJtjfl ,r 1 tJ 

5.4.2 n11i1;m~num1t1u n11;1~m~mlm1ti~"t,rif~t1ti11Ltl~vi«fl;'11'Ylt11 
tJ ci1'1vi li'1-rlfl1,:: L"f1)J11t1 'l "ll'L tl~Lfl~tJ" SjtJ 'l ~n11L'fi'1'1fl11)J «)J~~tiLLa::fl 11).Ju1::'riiJ 't, 't iLLri 

L '1fl LtfL tJ ~tJ cl l\l;) LL a:: ~LLfl ";)" 11n 11 L1 tJ n~m ~fl Lfl"l ~ ,,m:: ~ L'1 fl fl~ Lflfl~ vi U\l Ltf LLL"f '1\lfl 11iJ 

;)"L l1~vi1mL"f~mL ~ 1fl11iJ;)f11L~iJ;f ~,f~ ,::L il~fl11L'ff 1\lu1::L"tuf1Tlm'L iLLn~1fl1LtJ\l LLa:: 

i:qf 1'1fl11lJ111fl1J;rt, 't iLLriL'1n"t,rtici1" t111~1~ L~m'1mn'1fl11iJ111fl1J;jL ,~'Y111u 11fl1 'ti 

fl 11iJ i:q~ 't, LLn'1~ncitJiJ,::L tl~fl11;1d1wl'ufll;i,:: f11::'i~ ifmb vi1tJYi1fl11tJu1iJ~\ll."ftJ~Ltf 
' ~ A .I ~ A A ~ tJ tJ l\l L'f::" 1 fl LLa::tJ\l L fl flu1:: 1.1'Y11i 111~ tJ\l,,~ 

5.4.3 afll:IWZ,,il~fl1'iffilfl112J'H2J1tl LL,j''Jl~tl;jfl11iJfll1atJfl1liJVliJltJ,,tJ\lflc 
't ~trfl ~m::,,tHfl 11~'1 ,1 LLa::L ;J tJ~L tl~a1t1trn~cl~fl~1if ~,:: Sjfl 11iJd11i'tlJ fl" tJ 1 fll'l tJ,,tJ 1 ~ 
fl 11L 1ti~n11L'f tJ ~n 1J11t1 LL'1n ff "Sj «fl~m::flln11a~ "I L ~tJfll LLL"f fl\ltJtJ flti 1LL~1,::u" Ln" ~al'l tJ 

tJ11iJclfl11 titJtii'uilutitJ f1114W'1~'1 L,,,tJ'lL~fl~,:: uL'f"" ti'1tiutjn,r 1 ti _ «n~m::,,tJ'1n11atJ 
fl 11iJviiJ1t1;i;rt '1fn11~'1,1vi1m ;J tJ~L tl~a1t1trn~cl~f1~1if~ ti1,,::Ln ,,;f~"ltrvia1mL uu L '11'~ 

• 0 I 0 0 ··=·=·- - ~!'-' -,- -~- p fl" 
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fflv1'Yl1Y11.:1,,fl~fll 11H1.:i«n~m::fl 111.J 'lnn'11::'\-d1.:ifl1nrn~n n-i1 LLL'f '1.:lflfln,,fJ.:1tl1n11t1'" · 

'l uvi-.1'1 n11 'l '1T'Yl1Y11.:1~.h::ntlt1n11~'1,1 «n~m::tJ1n11L via1i!citJ1.JSjfl 111.JdlA'tlJL~Yn::lf 1 

,j'~fl.:ii.:ia'" Morrison LLa:: Mcintyre na1111 . ·n11'l'\-ifl1l~L'fil'YIL'f'")J n17L'1TL'fltJ,nStl 

fl111.JV11.J1tJ . n11tl1.JLLV1.J LL ,1-l LL'f LLa::n11Sjfl111.JL ~'"L'ftlflflri'tJ.:in'"tl ~ LL'f1-lfl~'" cifl1.JL ti'" 
n11L'ff 1.:1fl111.Ja'1.J'W''"~,jf) n'"L"L tl'"flVl.:I ;i 'l'" tJ 1-:lflf .:in11 'l 'iL'fltJ,11 Vtl1.J LLL'f '1.:l~'Yl~~~,jfln17 'l '11' 

> 

fi1~'1 n11a.:1fl111.JL ~'" LLa:: LLL'f'1.:ltllnl7Lfll L, 'lrififln11r\,::i'urt.:i • (Morrison and Mcintyre, 

1969 : 162-4) 

5.4.4 tl'n1!1: l\nnuf ~fl1J Sj~.m11v.:11'",1nn111;v~u11 n11L fL'fl.177t1111~ 
'l '"L ~.:ia''1fll.I~'" 'Yi1'l~LnflD'tlJvi1fitJn11L'ff1'1a'l.l~'"~tl''"~h::vi11'1L'fl.!1~n 'l '"a''1fll.!'11vn'"LtJ'1 

L11,j n,::~fl,1 "l '"L ~'1fi1viil;iL;iv'"fitJ~'L f l.!11 tJ1Y1 'l '"n11L'fl.11fll.ltJ~LL'fl.ltJ ~flfll.'lL via1~'",j n,:: 

1h::L'ft1UtlJV11fitJn11L fL ~tJ'"~'1 LilL'f1l.111t1 'l '\-ifl11l.111l.l;jtJvi1mtJ1il'~;'1 'l ,~i'"L'1 ~flfll.'l 
L vici1U,j'n,::LLL'ffl'1~G;;n11l.ltJtJnl.!1 'l '"vil.'l1vcln~m:: L ''" n11~fl,1 n11 'l iL'fltJ'11ti'tilt'f111~ 
LLt'4fl'1tllfil1'Yll'1 LtJV1-J1ti'tilL Vll.11::L'fl.I fil1LLL'ffl'1tllnUn1t11ti'tilt'f1ll~ n 11 L~L'ffl'1fl1ll.I Lnc.i' 

~fl,'"Ln'"LU LLl.'l::n17LLL'ffl'1'1i1Lal'.J'1fi~ilL ~L11:: m::LL 'YlnLLflnA''" '1l'Yltl LLl.'l::n11f11 LlJ'",j'" 

~flfll.'l 'lflfi~ f l.111v1'Yl 'l '"'Yl1'1«'1fll.lcitJl.l,::LnflutlJvi1~«.:1fll.11' '1Lnl'.J, Lil l'.Jtll.lfluf'11L'fl.11fll.I 'Lil 

t'41lJ11t1vi1'11'"'Yi1t,JL'f1l.!11t1Sj~mtJ'1 LLl.'l::SjutlJvi1~'" '1 ~,::'11l.llJ1tJmnoijtJn11 
,1n~ l.'ln111; l'.J~'1~nci11l.!1citJlJ,::L i'.J'"L Vl'J ~l.'l~,::L'f1U'L'111 fll fl 11,:: Sjifin11 

u~nef '1 'l ~L;)nij . • 'Yin~::Vl1tllJ11tJl'Yl L '"'Yll'1«'1fl)J" ~L Vll.Jl::t'fl.J *L~'1tlfl11 "l.Jl1 tll'Yl L '"'Yll'1 

«'1fl)J • if ,::L i'.J'"~tJ&'lJ~'"n~~h:: vi11'1flcfirn;)n L;)nnufl1tJt1fl1' 1 LLl.'l::«'1fll.J111tJ'"tmvn'1'1 tJ 

Lrn:: 1 tJiJtJ'1 L;)n~fl11,::u~nef '1l.111tJl"fl'Yll'1«'1fll.Jl.Jln~t'f fl;itJ L'1n 1tJV1~lJL'f11~SjtJ1~1::vi11~ 
13-1 7 fl i'1ULU'"L ~1l::L Vl~~l.'l~11L'1n''" 1tJA''1nci11ri1«'1,::L~l.ILU'"~, VI~ ,j'tJ'1nl1fl';lllJ 

Ltl'"~~1::~,::tJtJnLUL~~\J~l'1LL °t1.:1fl1ll.JL tJ'",1.:i L i'.J'" 1tJ~,::!*i'tJ.:iL~~tlJUtlJV11 L '"«n~m::iitJ'1 
n11!.'ltJ '1 ~fl- l.'ltl'1tJ n ; '1~ l ,::'\'1fin11tJt17lJ «'1t'ftJ'" "l '\-iL~nri11uci 1'1vi..t lLami tJ'"L ~ m tJ '"n11 

L(Jl1tJlJ~1~tJtJn 'Luu1::~rn vi~n11oh1'1 '1 

5 .4.5 LL u1 l U'11eua~L~flLLfl:fll'ifll~l1i~,,n~L~nfin"Wq9in'i'i1Jl\liHfll fllcitJlJ 

ri11u~ 11 L~noijm1tJ'" 'l '"LL~l.'l::i'"~'"citll.Jijfl 11l.J ~flLL~mL'1n'11'1n'" '\,J 11,::L tl'"utlJvi1ri1'1 
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~;;ift11tlJ1 iftl)~nn11Ltf r.J'ltJLL~::S'ILL 1flitlt1 L~m vichi!citJti,::fh '"fl;;'1tlflfLliL viijtJunu 

L~n 'l.Jl'ln cjt1tJ1~n::Y7'l'Wtl 1, LL~::L~n'l.J1'lnqiim~n::'tliij fl'ntiY7'1'Wtl 1, 1 UfllfluL;) r.i1nun'tfi 

Morrison LL~:: Mcintyre iiuffui:mn111;tifiL~t1l'i1n11;1n~1t1ufl1'1nut11~'1LL'1¥iuf'1¥1111~if 
LL~::;j c-i ~~tlflflitJ'l,j'tJ'lnw;\1 L~n si )j'n,::~u'!ftJ'l.J'1tlfll~{jfJm~n~m::~"if;)tJ • ,::¥itJ'IL ilu 

flufi5jfl1ltlL)J!Jl'1ln1m 1 {j~l hLti'17 ~fl~ULL ,ti 1~ {jf11ltltlflYIU '!ftl'l.J 1 ~fl1lt1'rl1m Vl~tl {j 

fl 11l-J~11nii {jm1t1clii'u -wr.i1r.i1iil'i1fl11t1L i1h1 uif tl)Vll1ltl'IL;)n Ltlfl ttJn1~1 ~L;)nl'i1 

n, n11t1 Lrn::'W r.Jl [Jl t11'n~11:: L {j r.J'l.Ji~r.J d1 Ufl1~ L~n Lli'!ftl'l.J~u,j'n,:: L ilutlflfl~fi '!ftl'l.JLr.Jl:: 

Ltimnnti1'1 '!fti'l.Jri1;J1¥1~n'!fti'l.Jilt11 'l i1nn11M t ri~L ~tJ1'n~11::L{jr.J1Ji-ijr.i 'tli{jL 1~1 'l ~L;)n 
LL;\~::fluL~u1n~1 LL~::{j1lfl~n!l1'Wfi~li~1fl'l.Jfi1 " (Morrison and Mcintyre, 19 6 9 : 1O8) 

5 .4.6 !1U::'Yll.!lff .!lfl1Jl\lij.!JL~ft L~n-ijm1r.JU'l.Jl'I h 'IL1r.Ju,:;{j,1u:;ri1'1fl1tl'l.Jfl11 

fi LLi;in ;\1'1nut11n "11ii LL¥1n;\1'lnu 1 uri1'l«'lflt1m,,:: L ilu~1L V1!1j1ltl'ln11~f l'l«t1-Wu1h::vi 11" 

b ~n ~ 1 r.in ULtl" vi1mL,jLL,i fl 1ltl «ii-Wunn'l.Jfll rr~tlun tll,,:: Ln fl;f u Ll'1 -rt" ifL 'W11:: ~u 'lU Yll'I 

Ll'lfll.JLL!Jln;\1'1nut11nii'uLtl'I L~fi'l.Jl'lflUtJl,,::{jit&'r.Jn11f11L ~tlU~'I L~fi'l.Jl'lflU'!ftl'l.JLft'l.J;f 1 

L~n'l.J1'lncjt1m,,::11ii;f1nuL~mL~fl'ln11il)JlL~nsi fi1r.inuLtJ'I S'ILV1thif,::Lilu~u~11fl~ 
~lf'itl)fi fir~:: ~tl 'I VllYll'I LL n'L ~ tl tjL~)J tl 

5 .4. 7 ftl'i u{1.:Jfl111Jllij1Ji'1JU1Jtlij qLL'1'1{jf11ltififlL ~u 1lfllq~tlU ,::¥itl'I 

'W [Jlr.Jltl LL~fl'ltlln11V11tl'Wti~n11tltlcil'l,1 'lt'I LL~::,1'I1, 1 ~L;)m ~u 11 fllLfiLL~fl'ltllnl1 

r.Jtl)J 1'l.J1Ufl11tiLiJULtln'11l flfl~1l tl'I L~mL'1~::flU ~'I citJt111j:;,j' tl'I {jf11ltl6l fl LLi:.lnLL'1n'11'1 nutl tln 

t11 'l ~u1::;'n~ L'rlu n11'l ~fl11t1L ~utJm~uL,~,::'rl1m~mLniftl)V11 n111 ~fl11t1tJ'l.J~u 
n11~f l'IL~1)Jn1~" 'l, 1~1 S'IL vichi!citJti,::~f l'lfl11iiu1::'fi'l.J 1, 1 ~LLrlL~n LfiL iluvci1'1;1 

L~ m~mn flfl 11t1fffofi L ~u 11fllL iJ Utlflfl~fiij fl11iif {jf111t1L ilu~'L vitl)fii.i 1Lfll1'W~'l.JfitJ 
L~n citJt1,:: {j 'fif'lufl;;fi~'1tlfll ~ ~tlu Ln flf'l1l)J'ln 1f'l1t 'l 'IL1 m.m~:: {jf111ii~u 1,~,::;1n~1Lci1 
L1vu1 UL 'i!tJVl11'!flnTl'11'1 si 'Wti~n11t1~'1nci11 citJti11j:: ~f 1'1'11ltl r.Jtlti1'l.J-ij'l.Jfitl1::Vl1l'lfll 

n 'l.JL ~n L~L iJ Utl cil'I ~ LL~:: citl "''::Yi11~fl11t1tl)J'W' un1::V11l'lflln rn;)n{jfJmfi1 fl'l;f u 

5 .4.8 ftl'i lin1un t1111~1u1,1 ull 'IL1r.iulf u'JL viijtluvi'ii'l11Lilufii.i1Ln1'1111ii . 
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~yi::r.u~i tt.1\::tt12ett.r,prtu,yn.~ iu~m~iL~m ... ::r.u,ttLti ~rti;ic-LpG1f1 l., ~ttLUL~::.w 
.. ' ' 

llt.LrtLti2~1 [., 11.1\~YYh!\ t q4::r.~' 111.G~mr,:i::ui [., tSttt.~n.~G&V\.11.~t.\UrtLtYULr.::t~@ ,. I I I ... 

tt.i;:irtLtYC-~r.JLrtvi..::rartGp 11.~c-µv...btS1-,~f1,V11.j"Y,::ra~::tta2~11.!l,rtLtY z. 6. v. <; 

• · · · q4::r.~::t.,~tt.i;:irtLtY •• • · · G~ i::ttilett.i;:irtLtY.,. · · · uLr.::ttil@tt.i;:irtLtY.tt.-1" il.,tt.~c-~n..v I I I I 

11.~tr.J~i~r.JLrtV\.rtLtYtsc-G,1'::!artGp11.1\ .::tta2@11.!lirtLtY. C-~tL~UG[$i 1' 6. V. <; I I A I 

lJ-C-,li!-1Jl> 1J1 l 
qu~iiuoiuwL\\~11.~i::tjt::tt. imtt.~i,.isi (L-9GZ : 0 L 61 ·~pSl?:)) ~pSt?J~C-Lp G11.!l 1,.lsll u~m_v 

tYC-L~ vi..::t~11.~rtA'rtLt YC-Lfti2rt~ti2i ::~iitt.G~tLU11.r.l & itLU11.t f1'C-¥G!IJGji::r.~ 11. \\ii rt.11. 11 C-Lp m-t._v 

G!IJ~11.~ rtA'rtLt Yts::r._µ.~ GC-~tL~UC-~L~~tLU::tjt t ::mioiu~my M.LlJmY::~,, M.UJ~u.~::trc-¥' 

tsU~ic-G,j.11.r.J &1tLUNl,~LULr.JUf1!\ t G~ ic-r.i1rtG~11:-G~Yitt.r;: iLrttLUjtt\L 11.~,etrc~mYr.l.J!LG rn~ 

::r. 11.t1-~G11.,Vrtt ~tLU11.U. iL~,.isi u~i::~iitYL'~~11.G~tLU11.r.J& 1tLU11.t n.,11. t L~ Grt~i~ ~u~::t .. .. ' 

rn~::r.11.L~~ rl.G,!1.t.i~n.krtLtY::~,, r.lt\~rl.r.lCli::t~rtLtY ::.t.ugnijirtltY 6'1;'~ 

~1J1' t L rtqt.lltLrtL~::r. tt.111~r.L11.L~G !IJ C-tt-G~ i::~~ rt GJM.r.l Lt)) Ir\ 

L' ~ t)l YY h ~ 11. ,t\ L '-4 itt. lllL ~ 11. ~ itt.r.J ~HJ ,t\:: t)lii tY J1. v·i.i~ii,.t.11:: r.tt Y ~ L 11. L~J. ttL U G ~rt. G,!1. lsl [g 
.. ' .. 

11krtLt Yts~b Lt)) t ir.isi::~iitt.~11AltLUlsllJi::~::LtM. i Ul,1.ULrt~l11.l,1.~L11.L~C':lsl~iib ts::Ht Yftl::t)lii 
' .. 

1'>tLrtq1.tLUG!IJl1G,!1.ls\~11~ts::~ttY 11.r.l~in1rn,r.L11.L~C-lsl~iitLU v. 8. v. <; 

11.,Vrtt~r.ytLlJ~,Ct~jttLU11. t G~rtt~rtLtYC-lsl~iitLU L1;1.,.~ 

-11.!l1tLU11. tC-~U~jtG~ ~tLrtqt.ttY11.r.l&in1 G~V...tYc-G,~L11.L~1'ttLU t. 8. v. <; 

Ulslirt.U ,, "' 
tYC-L~lr1.::W~n.,tt.n.krtGr.lrtltYlSlJ1,.lr1. ttt.G~1tt.i6::tUG~ 1r.L11.L~1' tttYtY Z. 8. v. S 

r.i t ~11.,tt.r.Ltt.L ~11. trn'L} itt.r;: irtLt Yts u~itt.,tt. ~G1' t 11.r.l & , C-t l~~L 11.L~L~ U!J.L~ rtL t y .. .. ' 

lslljiU~111. t rtLr.lLr.lM.::t)lii U~iG!IJtt..ifl::tuc-t iii.iyi11-t L~::~~::mioiu~tt. t ~L11.L~1'> ttLU ~ t 11.~::t)l,, 

11.~n.GrtLtYtsL'Y11.~rtltYtsL~uru.rcLtYlslljiU~1,.V\.tG~1~L11.L~1'tttYtY 1·8. v. <; 

ll'it l G!IJ C-,tf tLU11. tJ. iL~~i::utYtt.~tY C-Grt 

~ L 11.L ~» t tL UL~ IS ~rcL t y t 11. ,, ts L' ~iiJ~ ,.lei u~i 11,V tYn ~ vi..::t~11.,@~11.~rt~ rt Lt y C-L }~tL u 

G!IJ~t)l~ts::ULG~L11.L~1'ttLU t~iif1GYl1GtC-LpGc-Gtlll~lllltl_Uts~lL~ULV\.L,1l\flii t~UC-~M.~L1"'\. 
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"11i.i1i'" 1., 11'14"L'1~ Lfl1'tm11«iltJ«~ 4"flci1~L~i.ififi,::Lm'!f4"::~tlcfr~"L vifl 1. \ttJ11qfll11i.id1L 7, 
~1flYW1[J1i.J'14"~11~n111. ~1.l '1 L ~flL ~i.J~4"tl1::«tJn11atLLa::-n'n~::'11i;fiPi'fl~n11 

5. 4 . 9. 3 fll11'-JLU4"S«1::Lil4"~a~a'1'!1fl~n11Sh::Ltl[J1J'jil[J 

s. 4. 9. 4 "11i.iSh::Ltl[JtJ'Jil[JLLti~flflnL'1Ltl'" 2 '!fi'.t" "L'1LLrifll11i.iSh::Lfl[JtJ 

1 il[J111 [J4"fln LLa::" 11i.iSh::L ti [J1J 1il[JLLri'14"Lfl~ 

s. 4 . 9. s fll11i.iS:h::Ltl[JtJ1il[JLLn'1\U.fl~,::Ln"f'"ntJ~""afi;\"LLa::n1::rhrn1 
1" '1 fl ci1~SlS«1::fiflQ 111[) L'1~~fiL1[J4"f LLa::111[J 1.Pi'fll11i.ifanitn;)"fifl Q1. 4"'!1fl1JL '!1'16whn" 

L -,i''" 111[) L 4"1~i~flli.ifi~flL ~i.i1::«i.i 111[JL 4"fll11i.Jffi'14"Lilfll11'-JL'41'-l11tlL~~1::flci1~ 111[) LPi' 
th1nLLa::Lm 111~11fl~~""aB'" 111 [J 'lri'114"1J nni.iL it[Ji.itJ1::L ~mLLa::P\an11i.i6'";1~1i.i LLa:: 111[) 

1.Pi'iflD' ~,;1J LLa::n !J~'-ll[J'!lfl~«~"i.i 
5. 4. 9. 6 fll11i.JSl1::Lii[J1J1il[JLLn'1\U.fl~ii'",::Ltl4"~mfiLnfl,1nnTlil1::LU[J1J1lW 

,1n111[)4"fln ~1fltJ1~fllf~llL1[Jn11Ltl4"~a«~rt11fl~tl1::«1Jn11atif~1h~ L~11::,::tJn~~fl 
~afli.i,1nifl\t1i.i n11L ii.i~1fln1fli4" n11a~ 1 YI~ n11n1::'14"LLa::ri~Lmi.in11LL 4"::it1LLa:: 

LL 1J1J flVl~fl;\~ 1'-l fi,::n1 'l \t'14"Lfl~ ,::Pi'fl~tl11Jtll ~,; 1 'l \tL ~i.i1::«i.in1Jfll 11'-JL'41'-l11tl fi'14"Lfl~ ,:: . . ~ .. 
~~n1::Yl1 Lfl 

s. 4. 9. 7 n11«i'1~1il[J'l \tLLri'1\U.fl~~'",::Pi'fl~Lnfl,1nn11s:lnfltJ11.1ti1.1\ti[J 
LLa::f~«fl4"L '1LLriL[J11'!f4"flQ'1L'tflflL 1a1 L~n '1 rl11,::Lfl1'tJn11fit1 L4"R~fi;i~1i.i · ,::Pi'fl~Lffl 
~ ~ ~1i 4"LLL"t::L'41'-l11tlf ~ L'4fl4"'14"Lfl~ Lfifi 1 [J 

5.4.10 Lihtt111t1iut>~tl111JiJ1:aiJt11J,Utl L11flfl11 °1::LtJ[J1J1il[J
0 

iii-LLtl4" 

1P1J4"nni.i«1nafl,::~1JL4A4"flQ,i'1 't tJ LLa::n11fl,::Pi'fl~Sln 11~nfl1J1'-l 'l '1L#\nSl1::L ti [JtJ'jil[J~'" 
L ~11::SlL ~'l~aftd1tiqiflQ 4 tJ1::n11 

5.4.10.1 L~'1~n~4"l'1L~nSl-n'n~:LLa::tJ1::L'ftJn11m1'"Y11~i~fl1J Li'"L~n,: 
Pi' fl~f; n ilD fill"'" l '1L ~i.i1:: L'fi.i LLa:,:: Pi' fl~ '1"Yl'"ri'11flJ4"tl111J'!lfl ~ «~"i.i fl LL'1nri1~ flflnL tJ 

s. 4 .1 o . 2 L ~L ~"'~'"'lm111~LL ~~~'1in111~11'1~r1f\Sl1~1n1:L'f1.11J1mLLtJtJn11 
L'fi'1~ ~flin 111 ~L il4"a~f\Sl" 111" ;1L iJ '"'!1'1-3'1WrJn'14"fifl11,::flfl-3L'fi'1-3L~1Jfl Qfl L'tfl "L 1a1 L ''" 

«n~m:'1111.1Lil4"fl 1'!1fl-3'1\U.'1-3 n11'111Jf'l1J'1\U.'1-3 '1111.IL t61i'4"l '""'""'1-3 '1111J'1flnl'"ri'1 
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~iJt•fnfl~·nh\! . Ut'i:fl11ll"1).JTH1L lm11Lf11'!f~:'1flUtlJ'Vl1~\!'Vlt'i1tJ a\!L V1ci1~).jf1"1',:t•ffl\! 
;f ~).Jl LflL ~u-,,u-~~~~h1~ Lfl u¥i'Yi 11L tJ~a\jrl~flflt'i "l ~n\!flll,:Pifl\!iJl \! U'1\!;f~).Jl L ,.;'t'{f)flflri'tl\! 

nHf'l1-nvllri1\!tl\!flllrirh-..,~";f ~ . 
5. 4 .10. 3 L~tl~NJ~1;,n,~tl\!'1~Lfl\!L,.;Lt1~qrlsh7tJ1l17ll6~;i 'Vl1flfl1,,:: 

nci11L'111 fl11ll5h::L ij m.J1ltv,:L tl~fl~fl\!L;itl~L ,.;L 71$jt'{;it)~'1t'itlflL 1a1-J1RllflrlL 11fl17fifl 

ti11~fl LLt'i:fil11n1::.,-h n11Ltl~~1h::Lum.J1ltrJL~'1~Lfl\!ciflllLfl~fl11Ltl~~1j,7vt>11lJ6~;i 
\!l ~rl,::L i.l~LLUUflcil\11 iLLflL ~fl~ 'l t'{).Jl~n 1 ~n\!fl).J Ut'i::tifl11Ltl~~tl\Jt'{ln~rlfl11iJ~u~ 

s. 4 .10. 4 L~mi.l~n111'n~nm1llm'li~~fil\! n11~n1iLil~~5j1::Luvu1ltv 
~ ~ ltu 11 L il~L ~fl\!d1A'tlJ 1 ~n11~nf111llcl ~fl\!L~nfl ~!Jlt'itlflL 1Ci1 ti1V11n 11,,vr t·w~°L,j filfl v i 1 

nci11fJU"lim ~Lt'{lJflLLLi' 1 ciflt1,::'Yl11 iL~mnfltl11llclL tJav~LLiJt'i\!fl~Lt'{).Jf) Ut'i::tn,,::'Yl11 l-1L,j 

"f;'n1Tiin11rl,::u\!fiu1J1~Ltl\!L~ 
5.4.11 n1'ili'i:auu11~hruluu11111ht~1itl\flt1 Lif1V1t11£J~\j 4 tJ1::n,.,fl 

nci11L 1L Wllfl 5. 4 .10 ~~ tlfl11LU~i'tlnl'Yl~fl~~~lrl,::~llll1i'nu1t1ri1\!iJ1::initJ"l1J1£J1 ~ 
°lttJ \!L1 £J~i'tlnl'Yl~flL 'Y1ci1-d'LiJ~~\!;lLU~L ~tinld11\!LL ~ 11 iL~m1 tJ~"f L ~tif;'nn11iJ1'u~11 ~ 
~\j fl)J n11-w~~11!4j1111::LL °vi.:JIJl~1 it'4ll1J1cl n11-W'~~1fil1llJL il~~1~tl\!IJl~Ltl\! n11L1v~t 

1 ~°ltti.JL1tJ~Lrn::n111'n-~nti11t1m1 i~~fl\! i'tin1'Yll~fl~\!nci11,::ih tJ'Vlcifl'Ylt'itill 1 iL~mil~~ 
ij,-:: Lu [J 1J 1~£J LLCi::f;'n n11L ~tloW\! LLl'ltflmL 'Yl' ,1\jLLLi'1L 11SjLf11j fl11lJiJ1::t'{.Jfi,:: 1 iL~n!Ji tl\!tl tl . 
tJ ~u~ ti ci1.J Lti1 .Jfl1 fl,~...,~m~ [j\JSjL~ ci1~L if l'Ylt11vfl l4'ti\!n11~~nL -rJtJ,:: 1 iitin1'Yl~fl~\! 
nci 11 Lil~ i t1n1:: ~~ 1°ltL~nLLt'i::fillSjfl11llnlJ~~nn~fJcil\! 1nMfl tfl£Jr1Lt1n L,j!JitJ\!lJ 1LLl'lfifl11 . 

flcf1ti ~5j~1~ 1,-riL~n,::l'iti.J £Jtit11'u~.Jfi1~\!1J1 ~tifl L tJ . 

"l:L U £J1.Jl~£J 1~LL~1'Yll\!~tl\!iJ1::'!f1fitJL!JltJ~~ L11tlfl 'J1LiJ~L~tl\!111~tl·m115J 
L 'Vl lPJ~mn11n1::'Yh t1Pw;jw~'mnm'riLLt'i::;jLL ~ 1'Y11.J'Yi,::tJ~u~'Ll'i L~ti~11:L u £Ju1~£Jt111-tl ~ °ltti.J 

L1 £J ~~iju11tnn1f!LL ~\!fl 11t1L il~th:infiiJLIJl mLLi'1 citit15jn11tmlftlJ'Vll 5jn11t111t11fiu1£J 

LL~: ij n11~n~11 °ltL~n L\Prnci1~11lJ 1 ~n,m1lJ!Jl1.J 'l 111r.i 114'L~ti~L~ri'tl'in1vi~fl 11Lil~ll11J11 
~ 1 ~LL~:: iJ ~t111J11 ~1~ ~L~n-rf \! 'Vl~1r.it'41lJ11t1iJ ~ u~'Ll'i L~ ti~L iii.J'Ylt'il v_'Yifllfl 11,::!Jit1.Jfi1'it.J 

fl 11,::Ll'iLLnm1£Jtil.J1u'\.1utiti1 ~ffnr.i::111~LL °vi.:Jfl11t1L il~tin'11.Jflflt'i fil11t1~ £J1£J1lJ 'l ~n11fl11JfllJ 
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"'"Lfl.:J'1"'fl'"'""111JLL'1nri1.:17::Vl11.:J~flfl"'LL"'::qtlL'f77fl,,fl.:Jfl17Sflfl111JV11J1tJ ~,f '"t'" 
tJ77t11n1f'f,,fl.:Jfl111JLtl'"tl"::11!tl\'1t1~.:1'1JSln1'1LLL'f".:imn17mf v1n71"V1tJ1tJfl_1tJ n11fl1 

L 'Yl~f!ti1.:11'"LL., .:in11111J1 n17LVtJV1ifaV1!f!Lt11::Lvt1LLrifl ti1.:1 '" 

~LLri.:i>i''" L, -h fl17 L {7::Li:lt1t1'l'\lt1L'"LL'"1'Yl1.:J,,fl.:Jrl111JL rl'"tl1::~1itl\'1t1if '"tifl1J 

,:: L il'"1~n11f\L V11J1::L'f1Jf\,::'11 t ~L~n t '"~fl.:JL,t1'"111Jfi'~ tl'"V1~fl04::YISl"111Jfan t '""111.JL ii'" 
• ~1m11 r\,::'1m1 'l Sln17~flJ'"1n1-,,tl~i'fl1J 'l ~un11L ,;~L~tJ L'1,,fl.:JL~n r\,::Lil'"~ 
't vi~'t ~1wi1.:1V1i.t'1 L~m V1fi1tl',::Slfl111Ji't1tJ"iflt1~.:i('" Slfl111JL'f11J17tlL '"n17fl1tlfl1J"'" 

Lfl .:i ;it;f '"Sjn11tli'utl1.:1~1Lfl.:J L '"V1~"04::',j'f!ti1.:1L V11J1::L'f1J L'f11J11tin1fl 111.JL i1 t, LL"'::L'fi'1.:iifl 

!'lflti.:JYl,::L'ff 1.:Jfl 111.J LL'f1Jflfl1flrllJnfl'" 1:Pifl.:JL 'f!Yl.:J LLti::tl ~u;i'111J'"L il'"mh.:i;) "', ::Pifl \I ' 

1::,rfl1:: 1.:i t '"n1-, "l V11iL'f-,::u"'::L~ 111~,~fi'"'tl L Yn1::,::'11 t ~Lfiflu111V11fflu6.JLfl'l '"111tJV1a.J 

Ausubed LLti:: Robinson (AusubelandRobinson, 1969 : 467-9) °LfltJ~.:Jifl 
i.JLn'1'1f!n11fiitnn11;1n~1t11.:i'Yh'"Lnflfl111JL 'Ji1 t ,tJ"11 n1-,i.t1rn11::L uvu1il'tJL '"LL'" 1 

'Yl1.:Jtl1::-,r1BtlL'1tJL tit {l '"~fl.:JL7 tJW~'"Ltl'"n11L ~L'f1::LL'f7LLriL#in1J1mn'"Ltl fl1,,::L ti'" 
L ~11:: 11il'nn11;1n~1L V1fi1if '"flflflfl t '"V1ann111J1nn11n11~,11unim -n,,, .J il'nn11;ln~1 
th:: Lt1'Ylif ,rn,::L ~m!wj 1 L#infl11,::'t'1'f un11flt111Ji .:iL'ffl'" 'i.t1 Lflt1i't11fl.:i.y; tJ n '1fl .:i 

,,fl.Jfl1Vl1fl~'l Vl~L 'Yi1if'" n11f'iflfi1'" n11Ci.:J L 'Yl~;.:iLil'"n11t 'IT~1'"1,,,fl\lfll- ~'l vi~r\L;\n,:: 
~fl\l, fl;1 LL'18.Jrinfi111J1if '"cifl1JL tl'"'ttJL,j°t,)',f .JVl1Jfl L ~71::n11L1tJ'"lLLti::~ti;in111J t '"L ~.:i 
,, t.1;ln~1if '"cifl1JLnfl,1nn11eifl.Jfl1~fl-fl1tJn LLti::n11t.1fl1Ji't1 t '"n11tJnti.J L 'Yl~LPiL iwi'" · 

flli.Jfl1,,::SjL;\nu 1-Jfl'" ri LLL'f fl.J~ti;in111J 't '"L ~.:in 11711vi1fl °t,jL ii'" ri-W.:ith:: L'f .:i f'l -
il'nn11;ln~1vi1fl ~fl 1'"t11.Jfl'"fl1,,::;)fl 11L il'"L ~11::fll 't '!!'1:: L 1j t.1t11il't.1 t '"L ~ .:ith::-,r1fitlL'1 tJ 

inmn '"'ti "l;.JL,jL'{11JTrn,::fl1tlfl1J fltJ'l1J tJ LLCi«\JL'{fl'"L" tl1::L#i'"L Vlfhif L 11,:: Pifl.J 

;)~f!ci1.Jq~1J1fltJflfltJ11 ,::SjL'f1L Vl'Jri'"flm viilfl~1nn11rifllL ifa't '""~fl.Jtl1::-,r1fitlL'1 t.11J1n''" 

Ln'"'t tlvi1fl °t,j L#inu1.Jfl'"fl1,,:: Sju111V11 L ,r'" L'f 1111::'Yl1.Jm11Jtu't,jL'f1J~1cl L;\nf11,,::5j 

U lllVI 1'Yl1.:J '11~1Jfl\l fl1'lfltJ'l1J Llf t.J\l ~,1flfl'lfltJfl71 8-J L V1fi1ifd' 1'"LLd'1 LL'1L il'"UlllVl1.yj'Yi1'Yl1 ~ 
't ~fl&Pifl.:iLLnu111V11,l.:ilf'" 

5.4.12 n11li1:ai1t1u'hl't1l\nio~tJguftn11 n11'l'!l'1::LDt.1t11il't.1L '"~fl.:itl~llii-

187 
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n11Lil~a.,,;1Li~h~d1vii'un11n"Lu1'1 n11 VfL'f11LflSl n11t-il.fl;fl.,,5jflfiSlfi111fl1u. ~" n11ufl'1 

n~~~'111v~fl1,,::Ln"(~ n11fl1u'liJn11t-i1.av.,, u."'""'11.,, '1afl~,~na~ a.,,L via1i!"1,:: 

fifl'1 'A'11::,j "1:: 1'1f111 t "Jf1::L ii vu1llv iflu '1rltJtJ1'1~Vl'1L ;Jfl t ~,,tJ 1~f111L 1 tJUfll1L'ffl~,jl 
L itu'hJ,;'1v;I qu.Pi'1ShiflLL'4UflU. u::Ul'1th::n11'1'1tr 

5. 4. i 2 .1 fllfl11rllVIU"1::LiitJu1lltJ,h'1 ., (~)JlL ~flL ~illn't,;'Yi1n,n11iJ 
fltl1'1Sh::uuu.a::,j1L ~u'ttlfltl1'1Sh::L ii vu P1afl'1,UU'1Ln'1~a;i u1'1fli'1fl11n::L ii" Lfln1L'f"l ~ 
u1'1fli'1fl1,,::Lfl" LflnlL'fL W.~nL'1°1jn11t1milt1'1 fnt11iJ u.a::tl~n~nnu't,;'flcil~LL'f1 u.'1L~fl 
fi'1L 1a1ri"l'::~'1V17flflnu1vtl1::LAu1!ttivi1 "l" ~ LAnllm1vufl11,::'t,;'viQ'1n,n11iiPi1'1 ., 
LLa::~uii1i. ~fl1l)JL'{UL,'1flfll~Ufi 

s. 4 .12. 2 "l'::fifl'1Li1::Luvui\tmLa::n~Lnm'1Pi1'1 "I L~flL~LAmnflfl11iJ 
L'fui. ,LL a:: i. ~fl111J'l1iiijflfi,::n1::Yi1n,n11l.J'11'1 "I "lLL'1a::rhufl1,,::n1viufl1::L u vu 1\tv 

LL'1n'11.:inwifln 't tJ L 11,::~u11L'1nu1'1~1vunwi ci1'1~.:ifln~" i., r;,m1l.Ju1'1~'J'::«uL'fu 1u 11v 
L;i nu 1.:1 flu,::;j ~ L'f1::fi ,::tJ ~u;in 11fl ti l.:!L'1fl ti 1'1Vlil '1'11 lJ fi '1ufifl'1n11 a~ L VI ci lif' ,:: . 
L'{f l.:ifl 11ii «'-J~uth ::vi 11.:ifl1n u LAn 't,;L ti ufl tl1" ;i 

s. 4 .12. 3 n11'l-!1::Liivui\tt1'llfl'1fllfl11i.-EL~fltlt3na.,,i...;-L;)mnflfl11l.JL~~,!u 
i. U'1~fl.:i s:lf111l.Ji'u6l'1'!l'flU Yi1'1~tluqriL ~fltlflL,; Ltlu\tnfiflL'ff1'1L'f11fi s:lf111l.Jn1::;ifl1flf u 

LLa::Lnflfl1llJLil i. ,;n UlJ1aVI* ~flU~'1 

imL'fUflLL ~r1~L'1'1,::~ll.JlLL'{Ufl'1flLtJ~ Pi'fl.:!f111,::L ltui. ..;-fl,qL'{flUL~Yi'1'11::V1\tn 
LLa::vi1ri1.:itl1'utJl" u.n"L,, i. ~~flU11tJlf1lf'IU. ~.:lfl1ll.J«l.J~U~1::VI 11.:ifl1nrn~n L ~lJ,::LStiii
fl a1 tJVl1tis:l1ti'11fl vfi,:: Sj UttJVllL n fl(u 

5 .5 .1 L~m~mLL'ffl.:lfllfll1LlJL ..;-'1111.JL'{U i. ,,ifl'lJU1Ufll1L1tJunl1L'{flU vi1tia::LatJ 

~fln11tJ~u~n·m11lJ i." ., - cifll.JL°4fl i. ..;-L ~u11fl11lJ~lJ~w1h::vi11.,,fl1nu;l~~L~l.Jvitlfluv1u 
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fl&,::Pifl~L ~i1Rn~1-J1Sjft1L 'r1'J'-11 L,\flti1~L., Y4ti;in11ii~fl~Llln;~LiJSr.i4"u. Dt'i~L iJ mn11 

~~ nci11tl 1"11n'ri,1'ltl41rl4"fl ti1~1fl1JflflULLd'1 fl1,,::Sjft1L 'r1fJLfl'r1Ci1r.JYl1~ L .,\'°"" nf'l(4" ,1n~ 1 

L'1n'r11flfllqftfl4"Lfl~ 1J1~flf ~fl1,,::Ln'1,1nS~u. 1'1d'fli!~4" 51 L ;'" nl'l 1. it514"1,,fl~ h ~L7r.J4" 
ii1m n4"L iJ 'r1tlntS¥11rii.t1ii11. ,ft,j'L'11'1Jfl11ii~'"t ,,1mlln n11Yi,11tl41flti1~1fl1JflfltJ'fl~fll 
,:;.,\'1r.i L ~fi4""11~1L 'r1'J U.Ci::'r11Yl1~U.n°L ,,,) 

5. 5. 2 fl&,::Pifl~i.t11::Lifo11 u.1111u.~'" nD u.ei::1~r.i ii11.(l ~~flflfld'fl~n111n 
n1'lftfl4" LLCi::L 'r1i11::ftiinrnlln 1. 4"i4"L1r.J4"L ~ii1nriqf'l fl&,::Pifl~Rn~1flQLftilfl11 1JYIL1r.i4"ri 

i.t 1ii1ftfl '"~ 4"r.i1mn '"L iJ ''"L'1n L,j ~1ii11tl ,:: Lci1L 7 r.i'" "11 fl LiJ ft1ii 11tl'ri 1fl 11ii L,; 11., Lfi'r11fl L iJ 

t11"11n 1111riL1r.i4"r.11n,'""n'"LiJ,::Yi1 'l ~L'1m7r.14"L,jfL'fl~u.ei::Ln'1fl11iiL rlfl'r1~1r.i nl'l'J nl'lt'i~ 1 ri~ 
nl'l 1. i1n~1ii~iJ L 'r1'-11::ftii Vfll.J'ri1 t .;.LAn LiJ~~Y4fl,, a~L 'r1ci1i!fl1,::Pifl~1Lfl'l1::~ U.Ci::'r111n 

n11riL 'r1iJ1::ftiJL y;flftf1~fl11'-IL i11., '111'-IL '14"flm '1'"'' U.Ci::fl11iJ&°iJ-A'4"n~4";)'l::'r111~fl1rl1J 
;t~rJt~,~'Lt1 

5. 5. 3 qLLfi~SjiJ1::ft11n11t1h1nn11~fl4"1rir.11'11ft¥1i11 tl1fl1L fltin11in1~1. ~ 
L'1n-l 1iin~m11iifi 1~ 51 f1ti1~,7 ~;~u.t'i::L'4~1Lfti1f1u.d'1 tiflii,::ftf 1~fl 11ii«ii-A''"nri;1 u.Ci:: 

L '" fl;iri;11::"111~fl&nrn'1n 'L,)Lfi4"if'ln 111nn11,Jii; D'~~tJ 'r11fln11f 11nrn'1n 

5. 5. 4 Sj~nn11Rn~1111~'Yi14" L.,\'4" Hargreaves (Hargreaves, 1972) Lft4"fl11 

fllriL~iJL i1ftfl4" L 4"1::r.i::u. 1nfl11,::L'1iu. ,~ nD 1~r.i u.t'i::'l::Lur.111 flt'ifl'1,4"'-11fl'ln11ri-r;~ 
1.h::ft~fl1 ~LllnLfl1'11ri1111u.ei::ilfl1J~fill S~L 't1ci1'ifu.,j-J1,::ftf1~tf~'r11L~4"1::r.i::Pi4" 51 u.fi 

ri11fll qftfl4",::Y4 r.Jlr.11'-I L iTSflfl11il'r1l.J1r.JLflflV1~LI. ,'-ILi. ;~7''1fll.JLl.d'1 ,::i1r.i 'l ~LAn L'1~n~4".v 
Y4 r.11r.J1i!-A'""'4"1¥14"1. fl~ Sjfl 11il'f 1J~ f'l~fl1JL ~ilf 4" ft~L 't1ci1if ,::~1'-11'ltlftf1~fl11ilfiJ-A'4"nU.t'i:: 
fl11iiL i1 'l ,1::"111~flln1JLlln LflLU4"flti1~;) 

5 . 5 . 5 L~f1Lllnu.ft'1~Y4G;in11iifi'LiJL 'r1l.J1::~ii 'l ~iJ11n~ fllfl1'l,::L~l.J'ri,1'lt\41 
'11 r.Jfl11il'lfl1Jflfl1J 'l ~n4"fiflL 'r1f]n11cl u.fiLiJfl1'l,::L ~~Ll~L~Y41::~ni"::'ri1~f1L 'Y\1~4" fllfl1,,:: 'l i 
1tin11111~flti1~L ~fl~fl4"flL'nr.iif~'r11L 't1ci1,l'" L ;'" n111 ff111l.Jclf'"" ~fl'ri1 'l ~Y4ti;Jn11l.Jfi't,j 
L 'r1ii1:: ftl.J L 'r1 ci1,l '"L iJ '""~fl~111ft~ 1~1'" \l ·nnnn 11,::fie 11L U4"L ~fl~ftfl 11,::n1::'ri1Pi fl L iJ 
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s. s. 6 fl11~~1Jl\lfl°H.flTH::1~1Tm~n115n1ntJ\lflcLri1~;j1h::~1mTrnhnnn-J1 
L YlBiltJ-:in°H. Uf.l!~ll'1Bn11~11::L ,j r.J1J1~mn1 ifl °H.\ttJ-:iL1r.i°H. L -w11::fl1Lri1cimJ,:;'~'m1n1m1~ci1-:i 
~ft1 L~4.JB 11 L~B 1~ri 11,::~1L -n°H.n11tJ ci1-:i11;-:i,::1,J.Yh 1 iL~nritJiff.l!~l;f °H.4.JlL~ 

5. 5. 7 LYltJi!tJ\lrl°H.~1i1::LDr.J1J im:J-:if11J bLt'l::1~r.iim-:iitJ-:iL1r.J°H.~1Bh-:iL1r.J°H. 
b~El6.Jt'l\lLD n11~fl\l1J11r.Jlf11M1 °H.f111L1r.i°H.fLLt'l::n11ri1-:i1°H.1 idJ°H.~~l~°H.1, cimJi1'1tmn 

Uf.l!~l L~LL~::~16.J11ti ~fl \lfl 116.J ~6.J~°H.!51:; ~ 11-:ifl1n1Jf!i;r1l~"t~ r.in11L1 vn~m~n t~ vn11;' ~ 
1 i,t-:i1P11 6.J1 1 v~m1v-:i1P11ii\011tJ'ni;1 ;'~nciiiL~n~;jfl11ii~°H.1,11iin°H. ~\IL ~ci1-d'fl11ri11 °H. • 
1:; r.i::L~iJL1r.J°H.,::L ~ii1::n 11~ri1,::ii1m::rh 1 °H.1::r.i:;~~\l 

5. 5. 8 fi1Lm::~11 °H.'lttJ\lD~iJ~n11ri11-s;i::L ~r.i°H.1 i-r~L ,°H. L Ylfl1 iL~f1°r'i1fl116.J 
L i11-s;iLL~:: ~1ii11ti1l ~lf~mii1~L iJ°H.tJci1-:i~ ~-:i L ~ci1-d',::il'1 mLnif tlJ~11 °H.L~tJ-:i1::LD r.i1J1~r.i niJ 

LL~::itJiJ-:if11JL~ii1n · L -w11::ti1~1n 11fi1Lm::~ 11~n1::~1-:i-r~LLLf 1 L~ncimJ ;jif qJ~l~,::-nn 
tl 16.Jtl m tiv-:i L~ 'Yl111J 11~-:iri~~m:; ri1L11bLcl'1tJf1 l"i'tJ-:i~1tJ 't l~ 1Jl\lflf \! tll,,:: L n~fl 116.J 111 °H. 

B°H. ,:;ij v.J ~tltl'll1J 1 °H.f111 L1!'.J°H.f111~El°H.Bf1~1 !'.J 

5. 5. 9 bL~111Jl\lYiflr;i::1~1irri11iJ'Wr.Jlr.Jl6.JtJVl\lL~iJ~· LYltJ1~115n11L1r.J°H.f'lltl\l 
L~niJ-:iLn~v.i~ LLIPlnm,ijL~f11Jl\lfl°H.L~6.J 1 iL~r.J\l11Jf11°H. ~lf1fl1L~D116.JLav-:i~-:i LLIPllJi°H. fll-&;J,:; 

Ln ~n 111ib~r.J\l~\l\PltJ11l~n nL~ L~r.J\lL ~cil'd-&;J::L D°H.IJi°H.L ~19J'tltl\lf11111Jf1'~°H. ri11 iL~f1fl°H.~°H. "] 

. 'tll~fl 11ii ~°H.1, 115n11~ ~~ -:iri1ri11ri1 L~LLrim1ci-:i~tlJtlJl1Jl\ltJ ci1-:ib ~tJ~\lfl11iJ~°H.1-s;i'lltJ\lL~n 
t~rJm11l11J SjtJ ~1mfl1:: t~:: L~r.i-:i~ri1ri1;f °H. -s;i::ri11iL~n~~~n11ci-:iLav-:iu~::-X°H.ii1~°H.1,1 °H. 

~1f11 115n11L il'°H.UdJ°H.n11LL~~-:i1 iL ~°H.11ri1~1ii11tifl 11Jf1iJ1J11v1n1r11 °H.n11L1r.J°H.n11~tJ°H.L~ 
Cri11~fl1 11 i'Lav-:i\Pl:: tn°H.LL'll.:inrn~n L ~tJri1m1~LL,.:1~1mm°L'llitJ~~-w~1~ L -w11::Lar.i-:i1J1:: tn°H. 

'lJB-:i ri1°H.Bn,1n-s;i::LiJ°H.n11'llii1LLcl'1 v-:i1~ih r.i 1iLn~m1i.:11, 1 °H.L ;-:i~~°H. 1t'lLL'1tJci1\!1~L~v) 
'.' 5 . 5 .10 1 °H.1Jl\l t j \IL1 r.J°H.~1tJ1Jl\litJ\IL1r.J°H. flc-&;J::'W1J11;jL~f11Jl\lfl°H. 1.n.:intj~ 
LL~~\l'Wtl~f111iJri~iJ~\!lil LLt'l::c:J1c:l°H.fJtJ1::L U r.J1J f1iJ 1~r.J 'lltl\l~tll°H.lJ°H.tl ~\Plt'ltl~L 1~1 1 °H.f11m~ 
L~n c:J 1 ~°H.1::L u r.J1J tJ ci1.Jf 1mL1 .J-&;J °H.flc ~ ~tJ°H. 11J~1ii11ti-s;i:: 11nci11~m~tJ°H. 'L~ ;1L ilw~::IJitJ\111 v 
\!1°1-1.!JltJ-X 1~ft1111fl -x1~~1flm:: ~1tJ~1J1~111 °H.1::~1J~\!,\tJL1.J 'l °H.n1mL il'°H.-d'flm::fl1LLt-i:: 
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q1lh·nPi::,j'tJ.J'11L i'.t'"n11t:i ci1.J1tJUfltJU h .JL1r.J'"Ul.JLL ..,,.J ff.J 1 ir115n11"r'i1 t ri~ri1.J11.Jn1 r.Jt:i ci1.J 

1'"LL1 .Ju1.JLL ..,,.Jn'Vl1115n11t:ici1.J~'"L ~t:i 1-JL~n 'L'1°'Lnflf111l.JLi1.an~fl 1flr.J°L,J"r'i11 °tfLn~-nn'""~fi~,J 
~flt:i t1.JL1r.J'"LL~::flcqL"ft:i'" Dale 11r.J.J1'"11 1 '"h.JL1r.J'"LLUUL"f'Vl;in~1it'".,r.JL'1nir1m~~::L'1n 
'Vltij.J!Jl l.Jn it1 r.Jn'" ~AJ '"1•,·H1~n11lJ~t:i.J'1'"1 °tfL 'VllJ1::L"flJ fl .J;f'" ~ .J L iJ '"'Vl'" 'Yll.J Yi,:: if 1[.J1-,rn 

n11~.Jtri~ri1.J11.Jn1r.J Lil''" L~r.J'"~ 'Vl1fltJnnni.J~~~.J· (Dale: 1969) qLL!Jl.Jff.JSjfl11l.JL'}1'" 

L"{tJ~flcl't:i.JfltJ 'L1.Jtin 11 n11L ti~ tt:in1L"f 1 °tfL'1nir1 r.JLL~::'Vltij.JL,)L1 [.J'"LL~::"r'i1n,m1ii!Jl1.J61 11iin'" 

~'" 't,JL 'Wr.J.J LL'1,::if1r.J 1-Ju11r.J1n1nn11L1r.J'"n11L"ftJ'"Sj~~~;f '"L rhif'" LL!Jlff.JLiJ'"n11~AJ'"1'1'" 
Lti.J1 °tfL 'Vll.Jl::L"fl.JYi,::t:it:in'Llliii11'11 '"&'.Jfll.J,1.J 61 tin,;1 r.J 

5 .5.11 ~LLfi.:Ji1fl111JL~tJriui1 "''::,j'tJ.JLiJ'"~1j1J'Yl1Jl'YlLi1ti'qifit:in11~AJ'"lL'" 
~1'"'1~ifqiqi1 n111.J'lu~11 '"a'.Jfll.JLL~::n11u1 .JLL'1.J1'"L~tJ.J,1£.Jll'l'llJ1°tfLLriL'1nt:i~'1~~flL1~1 
a .J~fllfl 11,:: ~tJ.J cl1t:i ~LL"f)Jt);itJnl'lL"ftJ'" 1 °tfL~nSj L 'Vl'! ~~~,::~AJ'" 1'1'" 1 °tfSjlJ1'11'1'" 'Yi'f'l'"fl~ 
LL~::fiJtl4filLL ..,,.J(Jl'"LtJ.J n11~~'"l~.Jnci11'"tJn,1n,::L iJ '"n11u1 .J LL!Jl.JtJl'"LtJ.J LLcl' 1 ff .J,::~tJ.J 

L~~qinuifqi'Vl1LL~::~uL"f11fl'11.J "I tin l.J1nl.J1r.J Lit'" if qi'Vl1'1t:in11~,::L"ft:iu ~1'" it:iri'1L"f~u 
fil'lifl LL£i.Jn1JL ~tJ'"~.JLL~::n11'11L i'.t'";1'1 a.JL 'Vlt'hi{,::Sj ~~n1::'YlU'1tJfl 1llJ «lJ~'"n'l::'Vl 11.J 

"en u fil~ vLL"flJt:i LL'1rl' l'Vl1n 11n 111.J:: ri::&'l.J ~~., :'Vl 11.J "en rn '1n L"f1lJ 11ri Lt:i1ir'":: ~u '111 fl 

f\1.J 61 't,;LLcl'1 cit:il.J,::LiJ'"~~;1'1t:in11'Vlcit:i'Vl~tJlJLr.J11ir'"L 'Vlci1il'"L ~tJ 1-JLiJ'"~'L 'Vltl)~;)l °" 1'" 
i1.JVltt'1 tJ''"'::LiJ'"u1: tr.Jir~LL~::LLuut:ici1.JYi;1'1mr.J11ir'"1 '"i'"'1t:i "I 'Lu qLL~.J~mL"f'"t:iit:i 
LL '"::l11L ~ t:in11L"ff l.JYitJ;jn11l.Ja'lJ~'"ntJ''";11::'Vl 11.Jfl&nufi~ri'L 1'L-J q ~ 1'"'"~'11m 11'11l.Ju1:: 

L~'"~.JfltJLUii 
1) n11Yiu1:: 'Vl 11.J fi~ vnu "'iL~lJL u,; 1 r.JtJ'15r.J1if r.JLlJ'11tJ''";)'1tJn'" 

2) flcLtJl 1, 1ci;l~6t:icil.J,1.J1 ,LL~::L"f~lLL'4
1

lJtJ 
3) "1nu;l~65jn11St:if111lJ'VllJ1r.Jn'"t:ici1.JSj1.h::Brifi111Yi 
4) "lLL~::;l~65jfl11).JL i1 'l, 'l '"uriu1ri~ti.J'1'"ua::u~~;,'1'"L 'Vll.J1::L"fl.Jnt1 

1J'Yl1Jl'Yl~'" 
s) "lua::;l~671'-ln'"ri1n,n11'-lri1'l '1 ri1v;\ 

6) ;l~6nu'11'i1iJn'"unif~Vl1'11.J '1 fiLn"f'"ua:71iJn'"1h::LSl'"~"''11'" 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



5.6 tJYU,'ltl 

7) A,;VL '1fl11iitmcitJ\ll'tt1£ifl 1.1.a::fl1n"l '1fl11ii-,1'1m viaflu. '"::'11~m;Jm~ 
nt1A,;titJcil\IL'f~lLL'filfl 

8) YJnflf \lfiSjifllJVll ~tJL'fnfl iflifl\lh fll1.&.a::A,;ti:,::1.1.C{'1\lfl11ii 

71iJSjflL ~'11.&.nifllJVllL V1a1if'" 

9) L~tJSjitJ tri 1.1.ti\I Ln'1(wtl\lfll 1.&.a:: A,;ti,::vw1tnii-,1'1 tin'"vi lifl ~;n ~,r 
1flm11 

1 O) fllL vi1tJn1C{A,;VL '"n111.1.C{fl\lfl11ii;iflL ~'"flci1\l~C{1:: 

11) A,;ti1.1.~::fl1i1iin'"vi11nif'1\ln'"~'"'"1tJ~fl1,,::Ln";f '"·nnn11 

~f'l'";fn,;11.1.~::n11'Ylfl~fl\I "t'" itJ\ltJ~ij;in11 1~1 

12) fllC{~::L 1~1L ~fl·rhn11L'ftJ'"1.1.~::71ii "t '"n,nniinrn~nfl~LC{iJfl 
13) fie "t ifl 11iiC{'" h "t '"n•mniiYJn si '11wIJfl\IL~n 
14) fllLUfl Lfln1C{L iL~m "Ji1>.J111tJfi1tJ1n,;1 fi11.1. ~'11 1.1.~::,\'1ti1.1.niftlJvi 1 

'11>1 si 1 '"t11\lflf \I 

15) "l;j1nn11"t viil si ~,::C{f 1>ifl11>.J«>J~'"€l inrn~nfl~LL'f>Jfl 

s . 6 .1 fl11>.J«>J~'"1h::vi-:l1\lflcnrn~n vi>J1tit1\I tJ1n11vi1m~ti;jn11>.J11fl\lfll 

LLt'l:: L~n ,:: LLL'f Pl\lflfln>JlL ~fl'1fltJ1tJVl1fl 1,j¥ifltJ'1mL'" 1fl1llJfifl fll1>.Jcl 1::vi 11\ln\m~::n'" 
5 . 6 . 2 fl1llJ&>J~'"t51::vi-:l1\lfl1fltJL~ n ,::1h::nflt1,;1tJfl11>.J&'>J~'"t51::vi-:l1\I 

1.jflflt'lti11l.Jifl~1lfl\ln~>J~m1tJ"H U'Y11.J l 'Y11lfl\lfll~,::C{f1>1>.Ji.t~tJ«>J~"H€l "Hi"HL1tJ"H LL~::f1tl4L'tl.J 
D~U1\lu1::n11~fl11u~n~\I 

s . 6. 3 f1ru~n~ru::irn>iL~n~m1tJ"Hfl1,-:i::LL¥imh>in"HL "HL~fl>ifl11lJL'f"HL ,fl11>.J 

L'f1lJ11m~tn::ilf1 1JlJVl~\I LLt'l::fl11>.J,jtJ>in11'WLfl~ ~>ifl1,,::;1Lmnflflni.'1 3 u1::Lll'Yl 

5 . 6 . 3 .1 n~>JL~n~;j1 :: ~1.JL'f~UtlJtlJlUl"Hn~1>1 
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5 . 6. 3. 2 nq)JL~n~1:;)1.1L'{;iiftlJtlJlOOl'1Lil_'UffltilY4Lf'1'M 
s. 6. 3. 3 nq)JL~n~S'.jiftlJvi1L1v'Ui1 

s. 6. 4 "Wt);inn)J~Lil'Uth'lf'lth:nt:it1~t:i.:if'l11).J«)J~'U1h:wh~~m1~ ,:Lil'U 

Lf'l~tJ .:icltJf'JtlU~)JD;i'lJtJ.:ILtJflflljf'lf'l~ 'l ~ ~.:1,1 vY4«v~.:1L~v1"1it:i.:inrn 'f!f'l;i LL'l .:lffl:~'U f'l1lilL'f'U 1, 
LL~:f\1~tJ)J fl 11).J ~~tl'l'l)J nl'ltJtJ)J"ltJ n111't1 ~ fliftJtl fl~t)fl,'UL'f)J'l1tlfll'W'lltJ.:lf'l 11).JL il'Uf'll 

Sj""1v.:11'U,1n~·rnn11~H'v"Wt111 S.:1LV1t'hU,:ij~~'1t:i'llt11'Un11L1V'Unl'lt'ttJ'U~mhv 
s. 6. s t1'Ylt11'Yl'llt:i.:if'l1'1t:in11L'ff1.:it't11f'lf'l11).J«)J~'Uinrn~n~'U~t111Lil'UL~t:i.:i 

~ ;jti 11ii cl1"1t1Jl'lt:i'llt11'Un11L1 V'Un11t'tt:i'UL ll'Ut:i ci1.:ifl.:i L "W11:Ltl'UL ~ti.:i111~L~ v1i'ti.:in1.11i 

n11~m~n11atif'l1llJVllJltl Ylt)~f111lJ'lltJ.:lf'll~LLt't~.:l!iltJL~n ~t'ltJ",'Ufll11L~lJ l 'U'lJl.:l~.:l'lJ l.:ltJVl.:I 
bLt'l~flj ~~'U 1~L~mn"f'l11W~.:1Yl'11, ijf'l 11).Jt'{'U 1,~, :L1V'Uf LLt'l:Ln "L ,~f'l~~fi!ilti 1ifl~,:L1 V'U 

s. 6. 6 1 'Un11t'tf1.:if'l11).J«)J~'U~1::vi-J1.:111f'lf'l~lil1.:i 'l t"m~"W1::t:ici1.:i~.:if'l11lJ 
r-Jn~-ui1~vi-J1.:if'l1n'lJfi"Mr.i~'U,::~t:i-n.h~nt:i'lJ'11vfJmt'f)JD~lil1.:i 'l 'U1~un11 "1~Sj1tlJtlJlot 
im .:I f'l 1 lil L U'Uf'l1V'1il ,~~ti.:ifin "Mlt1''Uf'l 11LLt'l~ ~l L tJ 'Yl"t'ltJ.:I 1 i ~t'ltJ fl,Wrn 1Tifll1 LL n if tl)VlltJ ~ 

Lt'{iim1m~n ~w.~'lJ1.:iti ci1.:i ~i.i l,~fin~1 L'1LLn f'l 11ii~.:i 1,,1.:i'llti.:if'l1~,:t1f l.:i f'l 11lJtllJ ~-utl ~ 
u .:iLn "if -un11;1~ti~m1v-u ~n~m~'llti.:in 11 atif'l11iiviiJ 1 v n11t'{f l.:i'Yi'n~~ 1-un11«.:itrn 

n11t'{f1.:if'l 11iif'l1"vi1.:i 1 ~LLnL~n~,~-W.:i;j!Pltif'l1 n11t'{f1\lf'l11iJ vtilJ1'lJ~'lJiiti n11 'l if~1-u1~ 
n11'l~Lt'{1111Y1 L 'UL ~.:itJ1~ir1!5tJ't~v LLL'l::n 11t'{f l.:11::L ii V'lJ 1~v 1t'l1 L vici1Ucl' 1-uLLcl' 1 LLIPi 

L ii "Uif ,;' v~;jf'l 11iJ;1L il"ULLL'l: ;jtJw.fi1ti ci1\I ~\l~tJ'll'lJ 1"Un 11L1v'Un11t'ttJ'U ~t'ltJ fl,'Un 11&\I mJ~n fi1 v 

s. 6. 7 L~mnm:ftiJvi1~,~-n11 ~f'l11iJ«iJ~'Ui1::vi-J1.:if'l1nufi~tlL~tJiiFJt'l1vM 
,,, ,~ ~ tJ \Id .:ifin ~lt1''Uf'l i l'Vll~'UL Vl!Jl LLL'l:fin 'Ml Vil LL 'U 1 'Yll.:I LLnL 'lJ t" £),r'lJ 'W~'U n 11Mn ~l 

, lfl ,,,~ ;j 1h~ t'{'lJfl 11mil ln tJ'Uci tJ'lJ, ::ih v fl 11 LL n'L 'lJ Dtlj Vil LfiL tJ 'UtJ ci1.:i fl 

5.7 flltlllJflltl1J'YI 

s. 7 .1 r\1"Uf.1f111 f'l11iJtliJ~-u1h::-..,-J1\lf'lln'Llt3nfl~r.i ;j11lJcl1"1t1J~tJ'llu1"Un11 

L1 V'Un11el'tJ'UlJ1ni.ttJm ~ V\1Lf1 ,\ltJTI'lJ1£J 
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5. 7. 2 ,-J1Lm1::~th'lf'hh::nvu~V-Jfl1l)J~lf'iqJ1::'Vl11-:itiflfl~LL~::i.iL"Ml~~11 

v-:if11h::nvu 1h::L~~ i.~1!1-:i~;jfl 11)-J~lf'itlJ LL~::,Jn,::vm L -,1~ i. ~~u 1~n11L1 ti~n 11t1l'v~v ~Lt1l')J v 
5. 7. 3 i.~n11LL1J-:intj)J~m1ti~~vmtl~ 3 n~)J !Jll)J"liti 5-2 'Y11~t1~11L~n 

ntj)J i.~fifl1,::~v-:i L!Jl1 ~mn11t·W~L iJ~n1& 'WLf'l1; L ~vfi,:: LLrlUtlJ'Vll LL~::ih i. in11L1tJ~n11t•w ~ 
IPi1L 'it~L iJ\'11 ti~ 

5. 7. 4 n11ti1tJYlV~~Vfl1l)J'Vl)JltJ iitl1l)J~ltl1tljMVn11t1l'fl-Jfl1l)J&)J~~!5 
1::'Vl11-:ifl1nrn~n)J1mtvm-Wv-:i11 LL~::'Y11~;j1in11v ci1-:i i.~1T1-:i~t1~11,::'ti'1 i. in11~vfl11)J 

CV A Q Q 

'VI ill tJ1J-Jbn~~t'1~ Ylt1l'~ • 
5 . 7 . 5 fl1fl11,:: LL~~-J1JY11JlYlV cil-JL 11!1-:i ;-:i,::Yh i. iL~mn~n11L1r.i~fl1'1~~~ 

Lrn::iifl11iJiJ1::'ti'u i., i. ~!1i' 1fl1)Jln~t'i~ 
5 . 7 . 6 'Y11~Sjfl1l)Jf11'lL ~~Vcil-JL 1!Jlvn11 i. 'Vl~~1::LITT !ll~LLnL~n i. ~n11L1m4 
s. 7. 7 i. ~~~L1v~~f'l1it11::uvuiJ1::iniiJ't!Jlti)J1~1L 'it~n11t1l'v~ 'Y11~t1~11 

f'l11,::ihLUtJU1 ~tJ n.rJ ivu-:ifiu )JlLi'V11vL,J ,-:ii.iL'VI~~~ 

5. 7. 8 L~Viifl1l)J&iJ~~!51::'Vl11-Jfl1n1Jff1;6L~fa~vlJflt'11t.J fl1fl 11,::1Pi1L'it~n11 
Lrn'L ~v ci1-:i111!1-:i 
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u~ e 
iiin'11mn&Uit:L Mft11ftn'11mN 

1h:;L'1'"d1fitlj1lfl\lfll'dt'ftJi.nf'" ~t'ffl'" ,:;,j'f]\1Sj'1111J,r'" 1, 11L~fl,:;L1r.Jwfl,r 
flci1.:ii. ,Lat.Jn fl'" LLd' 1;.:if'ifl t1~,11~ ll'lfli. tJ'1n 11 a.:irl,:;i.t11,11t'4fl'" if'" ;jL -ct'mnt'411:; LL~:; 
n1:;1n'"n11f! ci1.:ii.1D'1.:i l'lf!,1nif ~;.,,,:;L~f!nt'f111in11t'4fl'" !Jl~fl~1''"L 'Y1'1\t'11'11.:151 1,11 'l i 
L vfo 'l...; n1:;tJ 1 °"fl l'dt'ffl°" 1lfl \lflsLfi'tJ11~ ~.m~ LL~:;n 11 L1r.J°"f11fl \IL ~fl t1't1ti 'Yl~i:.J mnnrit'il'l 
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b~tiqci1~1~1in~1tJrib1£.J~1Jri~ 6 bb~1 ,~~1iJ11ti~tillD'tlJvi1~1.:1 61 ~.:i~ti1uitt~ 

196 

1. ti.:it11.h::nti1Jl ~n11b~fo~f)rir.J1M1~~i'llti.:lb~n 

2. 1::~tJ!il1.:1 61 'llti.:in11bU~r.J~bbUt-i.:11~b~.:i~riTii'W~r.J ,1£.J~Mr.J bLt-i::vm~&r.J 
3. m1~~n11b1£.J~j'llti.:I Bloom, Piaget LLt-i:: Gagne 

4. 1~n11~ti~irir.J1M1~~1~~ tnn::blt~L~ti.:id1t1qJ 61 ti::L11J1.:1 

s . n11~ti ~L -d'ti'Vl11ir11 ri £.J1m~m1~ £.Jn11~f 1.:11::1.ltitJfltJ~L "ll'u~~ 'VliJl £.Jfl1liJ 11 

mJ1.:111 

6. 'lJ1n~n11ri1.:11rir.J1M1~~i;jfl11iJd1t1qJtici1.:1L1 

7 . n11~ti~ t~r.J'll1J1~n11~1J~1~~ti1J~1~;j ~t-i~l'ltin11L1£.J~n11~ti~tici 1.:1L1D1.:1 

bLt-i::~::l911L -n~n111~1:~£.J1nn11ti ci1.:111 

8 . n111ifti1ti1iJ;'jfl11iJd1t1qJti ci1.:111D1.:1 LLt-i::fl1fl11LL~~.:11J'Yl1J l'YltJ ci1.:111 

9. L'Ylfl't'.tfl1~n11ri~t-itJ.:i;'ji.J1::L~~~1t1qJ 61 tici1.:1L1 

10 . 1J'Yl1Jl°r1'1Jtl.:! 'It tl.:IU~ iJ~n 111 °r1 £.JlMl~~iLLt-i::u1::L!l 'Yl'lltl.:ln11~f 1.:1'1-f ti.:i 

i.J~iJ~n11 

11. imL~nlil1.:1'1Jti.:in11~ti~L~r.Jn111iL'Vl~~t'l n11filn~1ti~fli1 LLt-i::n11ri~~ti.:i • 
12. n11~ti~t~r.J'll1J1~n11a1J~1~~ti1J~1~ ;jitifl111::l'r~1::1'.:itici1.:i't11J1.:1 
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L iJ ~ ~titiiJ11Jn~ -ri' 11u11 flfhw1m~l'l'iiiti\tn 1ir1;vrri,::L il~qrhn11L~tin~11 
11\lbL~~ LLC'l::~1L-tt~n11L~ti1n1Jn11~nti1J1iJu1::~1Jn11cl~1.J '1 1 ~LLriL~n fl1 q~ti~citiiJ 
\Pl ti\ln11~, ::'Y1111J 11u1::~1Jn 11clL V1ci1~~ ,::~ti~flcl'ti\ln1Jn11L1 ti~f !lti\l L~rnn iJ-rin1'VI~~ 1 i 
1 ~L i11'VliJ1ti!lti\ln11~ti~'Vl1ti1,J LLC'l::!l1J 1~n11L1 ti~n11~ti~ ~L i.r~~\l L ~~1~!!1J 1 ~n11'Y11\l 
l'Yltllf1ll~l'l1 (science process) LLC'l::C·m~~l'l'Yll\l1'Yltilf'1l~l'li (science product) ~~,:;;j 
i..h::a'YlTI 111-w LLC'l:: lh::a'YlTI~t'liJ1mfom-W ti\l L~ a.J~nci11iJ1~fl1 q~ti ~,::'Y1111J1~1~ titi1if ti 

'VI tr nn 11'Yl1.J; l'l 1'Yl til'n' L ~ti 1n1Jn11~n~nL iJ ~ ~ ~Jl~L rl' ti.J,j'~ ~ .Ji!'L ~ti ft ,::Ll'i'Y1111J 11 

'Yltl'rl~n11L1ti~f (learning theory) LLC'l::n11~~~1n11'Yl1.J'11~~;jtf~~1 (intellectual 

development) !!ti.JiJ\l 'ritl ~~L tJ ~ti ci1.JL 1 ~tin~nn~~fl1,::,jti.Jtj'Vl~nn11V11ti u1ir~11 ~ 
n11~ti~1'Yltilf11l~l'li (philosophy for the teaching of science) u1::nti1Jn11~ntJ1J1iJ~n 

~ 1 ti;.,,, ::'1f 1ti1~!11J1~n11L1 ti~f !!ti\lL~n1J11q!'l1iJL i11'Vl'-JltJ~~.Ju1::~.Jfl1'1 
6.1.1 fl14icWfiJ'U1'rl1~~1utr~ilOJOJ1 (intellectual davelopment) _ 

1~!11J1~n11;ln'rl1!lti.J'Y!n~1!!11'!f1'1~~1.JnljLi11V1'-J1 £J11'-Jn~L ofltir\,jti.Jn11,~1 ~ 
Ln~n11L u~ti~LLUM 1~;r1 ~1ln'?!1Lci1L1£J~Llli wnf'1ri1.J~L V1'-J1::"4l4 L il1'VllJltJ!lti.Jn11L u~ti~ 
bbUC'l\l'1~~n,::L i.r~ 1 ~L~ti\ld1t1~ 3 u1::n111f.J~'1mh1L 1"l ~1Jrirl 3 Lil~~t'i\ll~!ltl\l Bloom 

1~f'1~fl1'1L i (Bloom, 1956) ~.JL'1uri ~rin~«ti (cognitive .domain) ,1£J~«ti(affective 
domain) LLC'l:: 'WC'loW«£J (psychomotor domain) L vjtl L ~~~l~'Vlltl'1l~~tl~L'1~1'-Jl1tl 
'1111,l'J11,t'4ti1J'Wtl;in11>J!lti.JL~n~L tJ~£J~utJti.JLtn ~t'4tir1'1cl'ti.Jn1Jn11~ftJ~1n11'tf .J 3 '11~ 
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1'1'.:Jti't~mh1in Esler Esler (Esler and Esler, 1981 18-20) L~Lt'4~t:i1'1'\1{111t:ici1 \l'!lt:i\ln11L 1.J~t.J~LLU~ 
A Cll 'ii 0-CV .J' 

~t)\Jln11~'!lt:i\IL~n ~ 1~\I~ 

~ri~~«v 
(cognitive domain) 

1:;\'1'1J 1 : fl1l~f 

(knowledge) 

(comprehension) 

~m1v~ - ,~;1'!lm·th,1\IL,r 

- 'Yl1J'Yl1~'!iml1,,1\IL~ 

- L1 t.i\lcl11'1'1J'!im -n,,1\IL~ 
A -.,, d .,_ CC A 

- L'llt.J~, 1J~'Yln'llmrn,1\I 

('!iml1,,1\lm,,:;"f-rn1t.iti\I ~t:i, n~, ~~mnru"Yi ~1t:i'll1J1~
n11nL~) 

- °rilfl 1l~L '!J1L,~11t'411~1 t.Jlll,,l'!JtJ\l\Jl~LtJ\I 

- L1t.irn1t.J\lt'411:;~\Jl~L'!JlhL~ 
- '!lt.i1t.iF111ii~lnvo-1~ 1'B~~~\Jl~L~°11J 'l ~n 1'1.:J'!l11\IL~ 

1:;;11J 3 : n11\t1'Lm"lf ~m1v~,:;- 'l"lfn~, Lnru"Yi , ~~nn11~1\l'"JLLnutlJ~1'l ~lJ'l'L,r 

(application) - °ft1F111~flill "lTn1JL ~1J1n11ru1 ~lJL'1 
- f;'nn11\t1'!imt'4~mL ~:;hft i'LLrlUtlJ~l L ~~1\Jl1.J1:;1G11'~L~ 
- °ft1-Xn,,:;1i1\I 'l 'till"Jfn1Jt'4tn~nTlru1 ~,J 'l 't,rt:ici1\I 

L~~l:;t'4iJ 

- t'4fl\llULL1J1J 'l ~,J 'l L ~t:inl1LLnUtl)~l 
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~'Yli-A«v 
(cognitive domain) 

1::li'1.J 4 : n171Lfrn::,.; °ftnL1m~,:: ~LLt1fl~f111lJ«lJ~i.li511t:1~ci1i.lth::nm.Jcit:1tJ"] 

(analysis) 

~::\lfu s :nT~a'~L'111::~ 

(synthesis) 

~tl~L 'Yl'ln11cl, a~11t:1~ 'Yl1'11m ~t"tf1~~~'Yll.Jfl L~ 
- ;,Lmn , LLtJmw::S~11t:1~, . L Y1~n11cl, Lf11 ~t1f1~ 

Lfl "I t:1t:1mili.lci1i.lth::nm.Jcit:1tJL~ 
t11l.J 11~'Yllfi-lci1i.lgi.l "] ~L 'Yll.Jl::t1l.Jl.Jl"r1\P"ILL 'Yl~ 
ci1i.lu1::nt:1ucit:1vu1~~'"L~ 

- t11lJ11mLtJmLtJ::L 'Y!~n11cl!Jl1~ "I ~1 tJf111m~ijlJ 

1'1Uflt:JU 

- L1i'1~1::L DtJu, 1::uu 'l ~LLrici 1i.lu1::m1u cit:i !'.! 

'l °rfL~W~fl L1tJuft:1tJifi-ln11L~lJ 

°ftrn1ti~,:: - f,n1in11~L • .. rn1::t1l.Jl.J1 'l ifnrnmin11cl ~ -
n1Y1~\Pl'li 

- t11lJ 11~~~t1l.JlJ~,1~L~ 
- t11l.J11~ni°i-1~\P"ILL~~n11L ~t:J~ll.Jl 'l ,fl~ 
- ~~11Tin11L'4tn::lJ1LLnL~ifqiY11~1~ "] 

- f,n'lifn111,tJlJ1LLnL~ifqiY11 

1::~u 6 : n11u1::L;ji.l~ °ftrn1v~,:: - LL'1\Pl~'lit:ifi\P"IL~i-l~t1t:1\Plflcl't:1~nu'lim~~Yi'4.1PH'u 
(evaluation) - Lt1'-lt:i'lit:ifi\P"IL ~~~t1°ftU'1'li-lUtlJ'Y11L YtlPJn11cl ~-

~ A j' 
U~Ln\Pl~~ 
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YfYlU~ftJ 
(cognitive domain) 

- -fjit,-fj,11m1fJtl4th~tJ ·:J'!'1tJ L 'Yl']n11m!'\1-J "] 

t'1titJ1ifm 'Yl'J~~a~ "! l.111.h::nt.Ju 

- t'{~1Jt'{i.t~1 i!jn111LFrn:;,..;\J\tJt'{t11~n11cl!'\1-J"] 

- ,r1tlfl1llJt'f~lJ1tl1Jfltl1J 

qLL\J\-J!jfl1llJL l1~11 n11~~~1n11ri1-J,rlWr'fni"fj&'tJ\JlllJ1::~u\J\1-J "] ~~L11 
L~m~~::rhrrnfl 1 iLL ~i'l'l~-JLUL,rtJci1-J LL ~~tJ~ 11 L~nti11,::LU~tJ~LLU~-J-Wti~n11lJ;1L -w1:: 

L ~1::~,rn ci1-JL 1 ;.,,,:;t'{tJf!fl~tJ-Jnu1::~u 1m::~u'Yl-d-J1,r 1::~u~tJ-Jn11Lu~tJ~LLUM 1 ~ 
L :n-.,,·rrn~'W~tJ~LLe4f!-JL fLtl~~~(JltJ~~~ Bloom 1,rLtJ~qLe4~tJL fL -titie4::f!1n\J\t.Jn11fllm~n 
ff ~ti f 1L rl1~~Lt.J.J (Bloom, 195 6) L -w11::'4::~~;.,,L tJ~1111fh~tJ'lfll c-[t'{tiwn' ,::;-fl 

thn11lJ 1iL~n1,r~.,,!jt.Jn1::'Yh LL~ 1titJtJ\J111,e4t.Ju~11-wti~n11lJ~t.J.JL~n~L i.J~ £.J~LL u~.JLU 
~~~tiflfl~ti.,,nu1::~u 'lfl~ti"Yjri~-tj&'tJ~"-n~,rnci1111 
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1~~u 1 : n171'uf 

(receiving) 

1~~u 2 nl'l t,j'!Jlf!U 

(responding) 

1~~'\J 3 : n11L .;;~f)tlUh 

(valuing) 

~m1(J~,~ - 1'u~.:1flh«.:i~t1.:ifl1 
- «.:iLn'1 i. ~a.:irifl1n1vi~'1 
- i....;-fl11l.l~~i.,t'1(Jn1'lii.:1~1!Jl'l-J 
- Ltn i., i.ci~v1111n,fi~'11'ul.lt1u 

.. . 
- t'l.:ll.lflm~ri1 

- fl1~1~1n,n11l.1~1.:1 ~ 

- LL~~.:lc.Jt'l.:ll~tlVl.:ltJnlJi't:i.:i 

iXm1(J~,~ - n1~~1!J11l.ln~mmoririut'lt:i~if v 
' 

- LL~~.:l~t)~n11l.lfiL Vll.ll~~l.I 
' 

- 1L1l.ln1~~11111n, 

- u~1J~1111n,i. ...;L~1, i. ~L 1t'l1Yinl'Vl~~L 1' 

1~~'\J 4 ;'~n1111'\J11l.I iXm1(J~,~ - LLnU~Vll~tJ.:1n11~~LLr.i.:1 

(organization) - LU~ (J~LLUt'l.:ILL ~1fl 11l.1'1 ~ 
- LLnL ~fl11m ~fl ii ti 

' ' d Q.I' I 0 I I ~ I 

- (J~lJ~!Jltl(J]lLL VI~.:! LL Vlt'l.:l'YlLL ~~fl~ 

- fltftltJ!Plll.lit:iYlthYl,11tu.1YiL Vll.ll~ ~l.I 
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1::~1.J s n11n1~~'1fltl4tln'?ltl4:: 

1'11'.Jtllli'l'.l'Jtl4rll 

L ih.u n tl4 eri 
(characterization by 

a value or value 

complex) 

~m1r.Jw1~:: - LLL'4'1~ti.1ntJn1r.J) 1 ~tln'?ltl4::mn11ri'11 
'11'1'1::mlr 

- ti1L'41"l ~fi11tJ~fili1111n•nn~tici1~ 

1 w1h~L 'J~l~Lf'T'?I 

- LLL'4'1~wq;in11~f'itl~1rnn 1 ~L ~~ 115j 

qLL~~L'11~~iml'~Ln'111 n11LU~l'.l~LLU~~wq;in11~"l ~L~~,11'.l~tl'mf~ L11,Jn,:: 

L °ft~ L ~L~tl~ L U1'1~'Yll~1'Yll'.Jlf'Tlt'4'1iLiJ~tJ1::L~~~tln '1lqt'4tl~,::,j'tJ~L ,rfl'Jl~L'f'!j~1tl1.J'1'31.J 
L~til'111,L'4ti1.J~11~m1r.J~L~i~rln1«~L'4ti~ti~~~ L~nLt1'LLt'4'1~n11~~~1 SjL'{~ ~1ti5j 
'1'J l~,1~;-~Lrn::,1~hf'i,::l'ltJ1.JL'{~tJ~n11n1::rh~tl~fllLL~::L~tlW'J 1~i~~1tiLll L~n1.Jl~'1~ 
tll,,::L tJ~ l'.l~LL tJ~~,1nn11flflfitiL ~'111~;)fl~tl~l'l~Ltl~LtJLil~'1~ f'15j;191 'l ,L ii flL~ l'.l LL~::Sj,!11, 
n 11~~11~r!,::r.Jti~1'1.JYl~'111~;)flL ~~~ti~~~~ Wti~n11~~~nci11citi~,::clti 1 ~L ~~11L~n5j 
n11'W'!-\J~1 'l ~L ~~L,1'1'1~~1ti,1r.J~tl'm ~~;f ~ 

q~l~tll,,::~tl~'Ylflt'4tl1.Jfl'Jl~L i1 'l ,"t ~L ~tl~,11'.J~«r.J tflr.Jnl1~,11tl4 litl'1 'Jl~ LL~ 
l.'l::iti 'l 1iti L~L il~n11L tJ~ l'.l~LL tJ~~,1r.J~tlr.J1 ~1::~1.J 'l~tl'1~ 

iti 1 L~nih11r.J~1~rl'Yi1~1L1,tici1~tJ1::t111'1L11'.J1.Jfti l'.J~lci~'111111'.J 'l ~L 'Jtnrl 

n1~~f) 
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itJ 2 L~flfl\W1tt.:iLfltltlflLLrifl111 L ~1 Lt1Ltl~tJ'\J.fl11il;)flL ~'\J.L~rnnrn.h::L~'\J.~ 
il1i11tJiitl11t1 t wfi.i.L7tii.i. 

itJ 3 L;)n~m7t1i.i.tJ1L't1Li.:i Lflnil11L i11h::n1fl 1. i.i..:i1i.i.LLL'ffl..!'Yl1.:ii'Ylt11f'l1L'f'1i 

itJ 4 L~flflWt1'tt.:i~-:1Lflt1~.:ivit\'t11. '"'m::~i..7tii.i.1'YltJ1f'l1L'f'1itti.i. i.~LLL'4~.:imn11 
L'fll. L, LLt'l::n1::;itJ1tJi' '"~':: L7ui.i.tJ ci1.:i,1 .:i ;'-:i 

itJ s L;)n,::Pitit1'1 it11t1,tl\lflltici1.:it"t~1Ltnrn 
L~tir\1i.i. 'Ylflt'ltl\lti1111md'1 r\1'\J.Yitl 11n11;f '1Si.i.1. Utl\lrilll.L tli.i.ti ci1-:iii' vi1ti '\,J 

itifl'lltlL i.i.iti 1 Ltli.i.n11Ltlal'.J'\J.LLtlM,11'.JYiitl'.J 1. i.i.1::ift1 2 

itifl'llil 1. i.i.iti 2 Lili.i.n11Ltlal'.J'\J.LLtlt'l-:1,11'.JYiitl'.J 1. i.i.1::ift1 4 

itifl'llil L i.i.iti 3 LlJ'\J.fl11Ltlal'.J'\J.LLtlt'l\l,11'.Jfiitl'.J L i.i.1::ift1 2 

itifl11i1Lll.itl 4 Lili.i.n11Ltlal'.J'\J.LLtlt'l\l,11'.JYiitl'.J 'li.i.1::ift1 1 

itifl'lll.J 1. i.i.iti 5 Ltli.i.n11Lual'.J'\J.LLUt'l\,,11'.JYiitl'.J 1. i.i.1::ilt1 2 

1::il1J 1 n11Lfl~tii.i.L V11'11l.J 

1511).J'lfl~ 

(reflexive movemwent) 

Lfin,:; - L~l.JL,1fl111i;iti ~-:i,ti-:11'11-:i "] 

- Vl~;jtl L'Yll ci1i.i.\P\1-:i "1 ~tl\111\lflltJLi'W'~ 

,lfl~~(JljltJ 

m:; 1~~ wit ~-:i L~tJ;jL~tJ.:iil.:i 
( itiit.:iLni;i nl1Lfl~ti~i. vi1,:;i.,J~~n'l.J~1i.i.1~ 
n11«-:in11,ti.:i;'1) 
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~"'W«v 
(psychomotor dotJatll~~,;,,: 

1:;\P)u 2 Lnru'1Liffh'.l ~Wllfh'.I L~n,:; - Ltl~EJ~L"r11EJ1rJ:;!J] ll.J~!Jl~~EJ\lnl1 
nTHti~EJ~L "r11 - n-ld~~ L\iW 1 i'~1'li1\IL~rJ1 Ll'i 

(basic fundamental 
movement) 

1:;\P)u 3 : fl 11l.Jl.'41l.J11ri 1 ~ L~n,:; - l.'41l.J11m~~Ll'im \l'Yll\I 

n111'uj LLl.'4fo'.11 'l-1L ~w111i;,tiij~n-~ru:;L "r1;jEJw1u 1 ~L ~\I 

(perceptual abilities) L1~1tirui;i 

11-Jn1rJ 

(physical abilities) 

1:;\P)u 5 Yfn"i;:;~EJ\ln11 

Ltl~EJ~L "r11 

(skilled movement) 

204 

- EJfiu1rJ~n "i;ru:;~EJ\l1!Jlti Ll'i 

- t'WnL~rJ~lll~l'll\I "] Ll'i 

l.'4ll.J 11tl rJn~ l"r1'1tn Ll'i 1h:; l.Jlm ~ \l"r1 'ii\!~ EJ \I~ l"r1'1tn 

~EJ\111\lnl rJ~El\IL ~lLEJ\I 

- n1:; t~~'li1l.JLti~EJ\ln~~11\ILl'i 

' I I d 

l.'41l.J11riri1m 'Yl~EJ\IL "r1tn,1n111if~EJ rJl\l"r1~\I 

1ti~111 ir~~mi ci1\I "r1'ii\I 11'i 

- t'fll.JTrn 1 i'Lti~EJ\lijEJ'11\I "! Ll'i 

- 11~111~1'i1rJ;jt:J LfW~t'f1:: 
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~~fl«t1 

(psychomoter domain) 

1::~1J 6 : n11am~11 tl'w 

't,JtimJtit:i~ 

(nondiscursive communication 

L~n,:: - ~1~11ri1i'11l'rn1u 

- 'Yi1Lar.hi~m~£.J'U~1'U ~\Jd\Jh_, "! 't~ 

cfLLl'l'1L ~t:i 11 n11L u~£.J'ULLU~'1~ti~n11~ L 'UL ~_,~~Yi~tJ'i!L iJ'Un11~1'lJ'U ln1111~n'U 
1::'VI 11'1;\Jl 1,nu11'1n1£.J~_,,::;j~n~~:fit:i'U'li1'1,::~u~'U~1vt1rn~n "! L11,::~'1Lnl'l~1J111 'U 

1:~1Jn11Lu~£.J'ULLU~'1L'UL~'1~~Yitl£.JL'U1:~u~'1 "! Lif'U L'U1:~u s LL~: 6 Lr\1 \'f'U~,Jn, :: 
..t1~11ifl'UitJ'1L1£.J'U1'Y1£.Jll'11L'41'1i ci1'U1:~lJ~l "! ,1n1:~u 1-4 ,:Lil'Unl1LU~£.J'ULLU~ '1 
~ti~n11~~t:i'1L~n~ ff '1t:i ~'Ut:im nm-rin11L1 £.J'U L 'U it:i'1L1£.J'U 

L~tJL'11Lfl1l::~nl1~1'lJ'U lnl1'Yll'1fll'U~;jif~~l~tJ'1L~mL~1 ~LLl'i'1L ~tJ,j''U 11L~n 
,::L ~~ L '1i1~1;jci1'U'l 1~~1n~L"{fl L 'U~m::~L~mit:i'1n11,::vt1'1it:i~m ~mLni1~vt1~'1L tl'Ua_,~~1t1'tlJ 
t:icil'1~'1L r\1~'U n11~1'lJ'U1n11''Yl1.J'1l'UL'4;ji1~~l L 'U1::~lJ~.J "! L il''U n11;f '1~'U 1, LL~::;;11 
1Lfl11::~'1im~~~w~'tu 11L tl'Ua.J~,,,,,,.,,::L'11'.ln~'U 1 iLLriL~n 'l i~1n~L"f" LL~:: 1in11-ri~ 'YiL"f ~ 
~'1°llnn11fin~11'Y1£.Jll'11L'41'11~1Lu£.Jt:i~1u11Lvt~1::L'4~~1n~L"{'1~'UL'1LLri 

6 .1.1 .1 n11Am;16'U'11'1'11£.Jl'l'ULtJ.J 

6 .1 .1. 2 n11ri1~1·~~1~n'U 
6 .1 .1 . 3 Lfl'1 ttJn1L'41 iL~nL'41~"~~.J1'U~tJ.Jfl'ULfl.J 
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A 'l ..... d 

6 .1.1.4 flct'l'l1l!J1 ~VILfinf'ln'.'cn 
"' ~ f'A 6 .1 .1 . s fll,'1'1.:Jf'J~Vm1m·n.1 

6 .1 .1 . 6 n11t'l'11J~t'l.:i1~ 

n•m11l.Jl'\1.:i "J ~~ll.JlLt'l'~flLL~::ii~tn,,::iitfl1.:it'l'f1.:iL~t11iv.:in'li flVIt'l'tiWil:: 

1Jiti.:iiin1111.:iLL~~ n11n1V1~'1i~'1ti~ 'l ~L V1l.J1::t'l'l.J1'1m~n~,::L i1l.J1ii 1:h~-l 1l.J 'l ~n11fimn 
f1"Ufl11L -w11::'ilu 1~n11~fll.J~ ln11,:: ii~n~m::fl 11l.J v1n~1mLt'l::iifl 11l.J LL fin (J\ l.:Jn"Uv ~ 

6.1.2 fll'iifllUlfll'iLU,.tJ"lUfll'ifl~ (the development of the thinking 

process) l11n'i:~tJLL 'ti~fll'iL~tiuf (learning levels) 

'illJ 1~n 11tl'1'ilti.:i l.J~~~ii"UL iJ"UL ~v.:i~iifl 11l.Jt'l:: L~ til'tciti"U iifl 11i.1t'l'~u iu-Ev 'Ii~ .:i 
v1m\vn11'Yi1fl11i1Li1h~~n;1J1i'Ylv1 ~ni'Yltilf'llt'l'1J1i'Yi1n11fi"Uflf1v~flt'lti~L 1t'l1 ~.:ifi'L~ 
nci11L 1L'lilJ'Yl~ 3 LLtr111 Jean Piaget ~n;!Jl1'Yltil'lfl1t'l'it'l' L~Lt'l'"UV~t'l.:Jl'li~L~rnfom 11 
L ,1tlJL~lJ t1J1'ilti.:J"l1.:in1v n11L1ti"UjLLt'l::'illJ1~m1fil'1'ilV.:JlJ'l~~~" LLlJILiiJLfll'l,'ULU'\i~L Vltl)L 1 4 

~'li!JlV'li Carin LLt'l:: Sund (Carin and Sund, 1970 : 27-28) 't,)t'l'~m1~.:i-d' 
I I I 91 • 

1::v:;fi 1 : 1::ti::L1lJLfl~V'ULV11 (sensory- motor stage) m~l'i'.:iLLflL1i.iflt'lV l'l 

~n~m::it«v~L~ v 1i v.:iLu-w1::nu 1'1J1CJV11m V111Jn 11ci111v"Uvm rhii"U 

2) L~n,::Liiif;'nnTl 'l i111~1 
3) L~miii1ufLm::L i11,11iiS.:i'ilti.:J'11.:i "l L r\1~L~nt'l'll.Jl1'1i.IV.:JL ~'Ii Vl1V 

«l.J ~t'l'L,)L r\1ii~ 
4) L~n,::Liiithti'YlV1'1Vl1mLt'l'1'1.:i 'l ~'Y111u 11ii 1'1CJS.:i'ilv.:il'\1.:i "l Ll'l11'lvf11~1'l 

V11vr\1'Y11.:i1J1::nvu 

5) L~n,::tJnm::,Y~Vl1m1 \IL f1L'1"1'1tin11n1::\Jj'~,1n111v~vm rhii"U 

6) L~n,:; t'l.:i;jvn1t'Yi11'1vL,Jiin11L!J11til.Jn11V11tifi'1i11tiv~ 

7) L~n,:;f;'nnlt'lLU'Wl::U,,U~L r\1ii~,:;"t,JS:hi;i'1nlt'lV11titi~lfl!Jl~l'Vl°llJL~n 
8) L~n,:;"t,J1ufL ~v.:iv1n1f'l~~vm VliitiL 1J,1n~1J11n~v~Lu-w1:: VIUlL r\1ii"U 
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9) L~~L;\niJfl1Q,::'17tJ 2 ,11tJ L;\n,::L'(1'-J17t1;1LL ~nS.:1,fl.:I «'11 n,f177'-l 

'11.:i 'l 't,r 
1::r.i::r\ 2 1::r.i::L~'-!tl~~n11 (preoperational or representational stage) 

:: ' fl1Q'1.:ILL'1 2- 6 '"ltJ 

1) 111,;1,fl.:1L;\n,::iln11~1'lJ~1n11f!ci1.:iiJ1n 

2) Llln,::fan 1 ~ii1~'1LLa::«tlJtlJ&'n,;cl V17flflfl~L 1tlt~r\,::flnu 1 r.iti.:i" "llil 

fanLLa::ft.:1'11.:i 'l ,1nS.:1LL1'1afl~L,r 
3) Llln,::L~'-lil;~'1~lnl1'1flB.:ILL"l'1afliJ L,\'~ L~fl11ilL'Yl"l'11 1Jl'I~ 1a1 

4) L;\m;iJiufl ~fltl4&'n,;tl4::~fl.:1'111iJLL'1n'11.:i V11tifl11iJfla1r.i~ti.:iS.:i~ti.:i 
5) L;\m;iJ'fi'nn11Y1'1afl.:11.Luu64'1-t,Jn 

6) L;\n,::Sh!~V11'1flnT~rl,::r.ifliJi'u111'1tJ~1flB.:i'ti.:iPi1.:i 'l ,::ilfltl4~lJD~ 
iJ1nn11 1 tici1.:i 

7) L;\n 'l L~ii,::'fi'nn11Yi,11tl41S.:1'11.:i 'l '11ii'Yl'1~u«r.J~tl'1'1~Ltl'1 
8) L;\n,::L Yi.:iL~.:l~"lLL tl1r\l'l~ilfl.:IL {;~L fir.J.:lfl cil.:IL;)r.J 1 

9) niaL 1a1L~)Jil~tirn ~¥1d1V11rnt1n L ,\'~ Lt1nr.itiii1u11ilL 1a1na1.:11'\.\-

na1.:1;1\.\ i-;i tii.:i LLa::t)'Jn1a 

1 O) L;\m~'-IL i11hfl1llJ'Vlill!'.J~tl'1tl1nl'1rltl~1tltJ 'l ~1Ltl'1 
11) L;\nff.:i'L1-lr.itiiiiufl ~L~ti.:i ttin1L'(V11tiS.:irlfl11,::L il\.\LUl~ 
12) L"m~iij;'nti~u1m Vl'ln11clrlLn'1f \.\L'1 

13) L;\m~iJ,::iltftlJV11'1tin11~rn 1a1 ni1i.:i '11'1 1'1 ni1~u;1\.\1\.\ 
1h::i11t\4 ,j\.\L Vl'l~tl'1DtlJVl1 fl1li!L11 1a1 

1::r.i::r\ 3 : 1::r.i::tl~u~n11L ~L~.:11tl1511ii (concrete operation) tl1~ 
:: I 

'1.:ILLl'I 7-11 ~1tJ 

1) L'1n,::L'(1i111t1Lflati\.\ti1 r.ia.:i~ ti.:i 'L'1LLa:: iL lii ltl1::n tiu 't'1ti ci1.:1L Viii 1:: t'tii 

2) L;\m~iJr\,::ilYfn,;:: 1 ~n11Lflati~'t V11tici1.:1"4i1\.\ "laLLa:: L V1ii1::t'tii 

3) L;\n,::L~ili''11::tJtJfl1lil;)'1LL ~'1'1\.\L'1 
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4) L~nL~)JSj;,..l'l,.nn11,Jti1'l'lt]LL~::L 'Vl'jn11cl 

s) ~1)J11t"1i.b;,_.l'l,..1n11~,..LLnif~V11"f11·m1v111-w'Lfi 
6) _ L~n-f;'nn11-.a1LL ,..mL ~mLL ,\I LL~::t'11::L ij tll.JLfi 

7) L~m~)J-f;'nn11t'111'1t}~\l'llti\11'11)J'!J,_.1'1,J1\I · ~ · 'L'1 

8) L~nL~)J-f;'n~111'W°t41\11JiJl'l1~1'1'f 
9) L~nL~)J-f;'nti;)\11 

1::v::~ 4 : 1::v::i.J~iJ~n111'11)JLL1JtJLL~,_. (formal operations) tn~ 
.:: I 

\11\IU\11 12-14 '1111.J 

1) L~n,::L~)Jj;'nfi~ 't ,_.L ~\l,..1).J1i11)J)J1nif ,_. 

2) L~nf;'nn11L~,..mL ,..::LL~::~1)J11t11'i1L ~,..n11\111)JitJL~,..m V1ci1~,..L~1,.. 
c1JLL1J1J,J1\I ~ 

3) L~n~1)J11t1~f1\ln{]Lnruen (principle) L'1"l'1vti1ifvim~~Yi~~,1nn11fi~ 
L '1-\L ~\l'l-\1)J!i11)J 

4) L~m~)Jij LL ,..1'111).Jtl~LL 1.JlJ titiwvt&'\l'Vl1ti~L1tJn11n 11tl~°r11J°r11'1-\ 111 tl'Vl~\I 
~~1)J11mLnifqJ'Vl11~ 

n11~\PlJ'l-\1n11 't 'l-\~1'1-\f111)Jfi~'Vl1tin11~\PlJ'l-\1n11 't '1-\L ~-m11L1ti'l-\'f-d' ,::ijfl 11).J 

~1f'1qJtici1\l~\llP\tin11~\PlJ'l-\ln11 't '1-\L ;\l~~Dtl)tl)l'lltl\l)Jf1~V Piaget LL~::~~°ftlJ~f1'1-\L~fi1wwu 11 

n11~l'lJ'I-\ 1n11 't 'l-\LLIPlt'l::1::~uti1v~w~::ijf111)J'Vl)J1v1 'l-\l'i'1'1lti\l,J'l-\Lti\I LLt'l::,::'hrnn11n1:: t~~ • 
'!11ii~'l-\l'ltJ'l-\L D'l-\~w1n~ 'l-\tin,1mf ,..ffwrnim Yi,,1\ltin 11f111iJ~)J1J1m'lltJ\ln11~\PlJ'l-\1n111 'I-\ 
LLIPIL'l::1:: ~1.J ~::dj 'I-\ vr'l-\~1'1-\~,t'l-\Fl\llPltJn11~\PlJ ,..1n 111 '1-\1::~1.J ~tS\I ~'I-\ ij°ftnn11fin~1.,t 1 fon L~ 
°r11n11fin~lLLL'l::1%tJ~t'l\ll'l-\'llti\I Piaget tici1\lnf 1\l'll11\1Lrn::fi'l-\ff'I-\ 11 n11~\PlJ'l-\1n111 '1-\L ~\I 

A.,,CL( QI ,:::II I 
~l'luqjqjl'lltl\IL~n,::)J~t'll'ltJ : - . 

208 

6 .1. 2 .1 n11'Wl'lJ,..1L i.ql4l1n1:: (maturation) 'lltl\IL~n t~m'ilvn::ticil\l~\I 
L 'l-\L~tl\11::1JlJ1.b::~l"r1 

6 .1 . 2. 2 n11~f1\IL~1m.h::~un11cl (experience) l'iti~\ILL 1~~tl)J 
6 .1 . 2 . 3 n11i.J1'ul'i'1 't 'l-\~\IF16J (social transmission) 
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6 .1. 2. 4 n11~lJ'l~t1t i.l~1L'1.:I (equilibration or self-regulation) 

~u'1.:i;)'111ti1fll ~~'1i-lL'1~!'.J1!'.J11JYi1fl1llJL i1 'l •nL~::;1m~ni:rn.:11w1m.:i Pigaet 

'1 ci1.:i ~:: L~ !'.J'1~ti 1 i.lLL~1 V'1lJ,::i.t l L m-B''1'1111J 1i.ln 11 L1!'.Ji.lnl1~'1i-l1'Y1 £Jl'11~'1n'11i-Yi~" L ~11:: 
11nTlf~'1.:IL~nif i-l,::Yi1L Ui.lL1J'11lJf~'1'1i-lli'.:1111~~ 6 . 4 

1-----1~ 'l1A'mn111'11 

tnYtfl 6.4 '8u9\oumn~'1nnt1Tn~uuf"o~ piaget 

uqi'Vl1~1"1qi-Yi~LL'1.:i,j'1.:in1·n::L -X~'1~.yj11 • L~n,::iifl 11lJ1°an~n fi~ 11fl4t'4ti~ 
ti::L1LL~::fl1t'4tl~tici1.:1L1tl1.:i 7" 

6.1.3 riql!IQfll'iL1t1uf (theory of learning) 

~u 1~n 11L1 !'.Ji-lf if ~L tl~L ~ti.:i111~lJ\l1'!'.J°L~~ v1!'.J1lJ;lmnf'i'~f11'1n~lJ 1 

~l~LLtt1u11~1.J11'~1.jnL un L i-lL~ti.:iU,:;~,J~;f ~lJlL ~11JLLUU'11.:1 51 n~ L .,\'~ ~n1J1::~~fi 
~n t 'Vl1 l f'llt'4!id ~rn 'Y111'Y1!'.Jl ~n1'Y1!'.Jlf'llt'4!id LL~::~n;l'l1'Y1£Jl l'l~tl~,~~nn11~n1'1 

LLlil'Yl 11 ff .:l'Vll'1JtJt'41m ,_;LL ~if ~~.:iL,.]L~L ~11::~i.n~n11L1 £J~fL iJ~L ~tl.:11 1 1 ~i.l~::L~ !'.J~ci tl~ ii n 11 

'W'i;i..m ln 11-ri' ~ l~~u 1 ~n11t1~t'4truanue!ti~LL~:: !'.Jlmi ti n1ni1f111lJ L i11, 1wrl1 -:i 2 

f'llil 1111'-Yi ~ 1 ~lJ lii ~~-:11~~ ti.:i~nn11;ln1'1LL~::~n;l'l1'Y1 !'.Jl'Vl~l!'.J rh ~ -Yi~~Lt'4\.ltl ~~n 11f'f ~fl 1' 1 

LL~::L~~ .:IL tl~ 'Ylt] 1' ~ (theory) L ~tiYi1n11ti~1Jl£J'Vl1ti~£J1mm"t~ !'.Jtllfl!'.J'lim~ ~ti~~,1nn 11 

tl.:iLnl'l . n11'Yl~~ti.:i ·.hn11L1!'.J~f if~ii~u1~m1tici1.:1L 1tl1-:1 ~n1'Y1£Jlf'llt'41il1-Yiii ~~\ll~L uwri 
!'.JtJlJ1u'1ut'ltin~tJ ci1.:in 11.:i~ 11.:1 LL~::tl'111L il~'Y1t]1'~m1i.1£J~'fl~"l ~n11iiln1'11'Y1£Jlf'llt'41'11if ~ Ll'i'LL n 

6 .1. 3 .1 · 'Y1t]1'~n:1L1!'.J~f~tJ.:I Bloom ;ln1'111!'.J~::L~£J~'l~'liti 6 .1.1 

6 .1. 3. 2 'Y1t]1'~n11L1!'.J~f~ti.:i ·Piaget ~.:111v~::L~£J~L ~iti 6 .1. 2 

6 .1. 3. 3 'Y1t]1'~n11L1!'.J~f ~tJ.:I Gagne 
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Gagne Ltli.ntn;l'l1'Yl£Jl~Sj~t'l\ll~'Yll\l,r1~~t];jn11l.I (behavior) ,fl\ll.l'\i~~LLt'l:; 
«l'l1inmnmLt'l:;1t1lJ11h:;~n,jLiJ~'Ylt]~~n11L1£J~j~\ILU~~£Jfll.li'1.Jn~f!ci1\ILL~1'Ylt'll£JL~1\ln11 
flff1'lfll ~l'li 'Ylt]~~;r\lmr11 °L~fl~L,LLi-1\ln11L1£J~f (the conditions of learning) 111~~6. 5 

1::~'1J 1 n11L1£J~j,1ntltiJtiJltl4~Ln~Pnnn11 
n1:;'Yh ~\IL ~fllJ L£l\ln1.Jfll1l.lm 

n11l'lnh ;i~L!Ji~ t'4'\int'4~1~ °1t'l°1 

(signal learning) 

' Q .... ~ A 9' 

n 11L 1 £J~c'YlL n'1,1nn11n1:;'l~ 

Lbf.'l:; l'l fl'lJ ~~fl \I 

(stimulus-response) 

n11L1£J~i~~m iifl\ILL1.J1.Jtln t-i 

(chaining) 

~\l,:;L tl~~t'l!J\m iifl\ll.11,1nn11 

L1£J~jl ~,-:;~u 2 Lil'~ ~t];jnnl.I 

L ~L ~\lt'l\l~fl'Yil 

L~mLt'4fl\lflln11t,j!'lfllJ1. ~~n~04:;n111. i 
m1l.lcl LLt'l:;°'t,Jm,,::ri1'Yl~fl 1.,.; 

t'4flflfitrfl\lrl1.J~l;\1.Jnl1L1£J~c'L,Y 

L~n,:;Yj'1'Yl1.J'Yl1~'11l.l~'1ltl\I L~n,:; 
~1.J;l~ 1~'1llJ~fictl\I L~n,:;LLt'4'1\I 
f11n11t,j'1fl1.JL~~1'Yl1\1~1\I ~ 

.. 1. ...... - Lfln,:; '!ffl~t'4flt'lflnrn~ 

- L'1n,:;L;i£J~,,1n 1-2-3 ..... . . . 
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. 
.r:if ... I 11:11 

nl1L 11'.J'\J.clJ1flL '\J.fh1Yll.\l 1'1,,l 

(verbal chaining) 

. 
.r::i .,A A • 

n11L 11'.J'\J.lYILnfl'nnn11,1LL '\J.n 

(discrimination) 

1::~1J 6 : n11L11'.J'\J.lf'Ul'\J.L,tJ 

(concept) 

1::1i'1J 7 : nTn1£J'\J.fvit\'mnm-ri 

(principle learning) 

.. ... . 
Lfln,::~l)Jl1tlL !11'.J'\J.L~!l,l'\J. 'J'\J, 

'11.:i 51 't,r 

.. . "' 
Lfln~l)Jl1t1'flLL '\J.nLL ,mL ,.:111'ltJ 
a.:i!iti.:i1'1 

.. ' 
Lfln,:: uti mn l)J LLIJ1n1J11.:1!1ti.:i111 ~ 

1'1J1tJ fi'\J, &'1J11t'1 

~f1.:1n11°fJLL1J1J~ll'.J 51 L'1 

L~n~1).J11t1f tifiu1m vii;n11cl~ 
Ln'1;f '\J.LL'1n'11.:i't tJ, lrn..h1n{Jn11cl 

~tJn;iti ci1.:i'L 1 

L~nf;nLi)J1~11ci1'\J.L'\J.n11~f1.:i 

1Pl L,rtlVl.\IL "t'l)Jl::~)J .-

L~nShin,,:: "l '\J.n11Lnuim~~ 
L~nShin,,:: "l '\J.n11fi1'\J.im~~ 
~1).J11t1utJ1'111).J"t'l)Jll'.J,1nn11vJ 

U~'WJSjL,r 
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" ... ... 1:: m.m l'l rHJ'-l l 
(Gagne's learning levels) 

1::1'1u 8 n11L1£J~fl1'1£Jnl1LLrlDtlJVll 

(problem solving) 

LiJ~n11~1vi~mnm'n'Lilli 

L ~flLLrlDtlJVll 

I 

L~nLL1.hfl1llJVllJl[J,lnL~'l-m11~ 

- ~l~~,1nn11"r11'1t'tfJ1.JLmiLLrlDtlJVl l 

1~~11'11h::;11~ 

' I ... 

LL 'Hfl.:JYl1Jl : Robert M.Gagne.the conditions of learning, : chapter 7. 

L~flfi,11m1 " L~fl~LiJLL'1\ln11Li'rJwf' ~fl\! Gagne LLcl'1 qihw~::~u11 Gagne 

Ll'1L1£J._'J ~1~un11L1£J~j,1n~~,1~r\~1 mam1fl~LL~1;-,'Jflfl m ~)J~l;)1.Jf111).J mn~~L~fl [J 'l , ~n1::il" 
t1 "~~Ll" ~l'lfifl "~1.J 1'-lnl1LLnDtlJVll 00 ~._'J~1.J 11Sjfl 11).J [JlnLL~:: oi'u ifl'-lrit'f 1'1 t:Jit-,'Jnl1L1£Jwfl '-lLL!il 

~::i'-ll'lfl'-l ~'-l Gagne ,::L -X'-l L ~L~tl\I ""rin'J;:: • Lil~~ 11,.yi)jfl 1llJ ti1A'tljti ci1\I ~\I £J 11'1 "rin 1'!f ::ti 
~n~'-l~LL~1 L '-li~l'ltl~Vl.a\I 'l ,::Lil~~~,1'-ltii1Lu~ti1vi1'un11~n"rin'J;::L ~flnl1L1£J~1L ~ 
~~~~\In 11 ~LLIJl\l;)fi11 L un11L1 rJUf "r11\11"r1£Jll'llt"tl'li~ul11~t"ttJU,::!Jiti\IL'11£JlJnl111\1 LL~~ 
n11~n"rin'J;:: 1 l1Luui~l'ltiutici1\l;i LL~::Sj1::uu tl'1m~lJ.,1n"rin'J;::~1£J 'l LarJnti~ LL~1;" 
fiti m ~lJfl 11lJ£J1n LL~::fl11lJ-i1.J'i'tiu ,um::~\IL;)n)jfl 11lJL"tllJ11ti 1 ~n11LLnDtlJV11L1'11irit'f1'1 

L ~tii1£J "l l1 q~1~LtiL i1 "l ,t;\lu"r1Ul"r1ilti\l"r1t)'!;~n11L1£Juf ·:h)ju"r1U1"r1(J\t:Jn 11'"1 

'till.(luiiu1un11L1£Jun11L"ftiutici1\IL1~u bruner LtiLL"f~mL~Lf 4 . 1h::n11~\lli' 
1h::n11LL 1n "r1t)'l;~n11L1£Juj,::,j'ti\ln1viu'1th::L"fun11cl riL'1uil'1 ti,::~ 1 'Lu 

iJ ~nef \IL l1LLnL;)n LL'1~::fluLtitici1\l;jiJ1::S"r1~111Y-l u1::L"fun11ru~\lnci11,::,j'tJ\IL"ff 1\1 LmlJ L '1L~n 
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ihhfl ,fl "'nlJU'!'u;f 1L i1nrn "t1'Jn11cl a~LL 1'1trflilLLt'i::n11'11L \t"'i1'1L'1Li'.J"'f!ci1~;) 
u1::nl.l~ 2 fl1l,::L,;;jLL "'TYll~L y;flnl"t1"''1fl1lilf~qL1£J"'fl1l,::;1n~nfi"'fl11 

'Ltifl ci1~L "t1ii l::L'fii fl 11iif~n1"t1"'";f "'ii1if"' ,::¥ifl~L i'.J"'«"L'h "'~f)~;f 1fl 11iif ll~"t1ii "~ ~ l~n11 
.,, fl emu "t11fl ~1"'n111'u1fl~i11LLtr 111 L i'.J"'fl 11iif~qL1 £J~,-:: ;tn ,;1tf~fl111. "t1~n f ~n 11~~ 11~ 
fl fl 't 1fl'1 LLei::Shfi1 Lfll ~L~vn::11£Ji'!l'1~L'1"'i" 

Ul:: n11~ 3 ~lJ 1"'flllL1 £J"'l ,::¥ifl~Sjf "'"fl "'"t11flfll::L'f 1"' ~L'{fl tlfltrfl~nlJ 1 £JLLt'i:: 

fl 11iiL'f1ii11t111fl~*1£J"' ~,:: "t "1u11q~ei'11i1Lil1"t1i11£JL'1 
Ul::nll~ 4 1llJ1"'nllL1£J"'nllL'ffl"',:;,j'fJ~fil"t1"''11illil'!l'l;i1Jf)~L ~fl"t1lL'fll::n11 

~WJ"'111Sj~n,;m::fl ci1~L l ti1"t11n11'11L il"'LLLtr1'::~~t'i~ ~t'iLa£J '1t'iflfl,"'nllLLn°L 1Jflcil~L l 
tl1~ (Bruner, 1966 : 40-41) 

qLL'1~Sjfl1lilfiflL ~Wll 1Jrl1Jlrl1Jfl~rlt),;~n11L1£J"'l~ Bruner ltliilLL'f"'mL ~L 1 

"'-d',f"',::Li'.J"'u1::L£J'!!'\tf!ci1~ii1nflfln11'1t1Lu~w.1"'11tn11L~£J"'n11L'ffl"'(methodofinstruction) 

L "''YJnL'{11111'!1'1 Lf1L i'.J'-'fl ci1~;i 

qv1"'fl~ ,::Lfl1ln,;1L~ £J 1nun11i1'!1'1;j11f1~1,.11ri £J1f'11L'f 1J111. "'u.,,~ 2 i11LLrr111 't~ 
~htnn11fin,;1LLt'i::iln 1ri£J1f'!1L'f 1J1'iL i'.Jwi1"' 1"'ii1n'fi~~°r'j £J1£J1ii~LL •M!Jlt'iflfl,"' "t "111£Jt'i::L~ £Jfl L 1 
tici1 .m1'1~1111.J Lfl£JL~y.jl::tici1.Jfl.J the Columbia encyclopedia L~il£Jlilfl1lil"t1ill£J1ltl.J 
1 '!1'1 iri £J1f'!1L'f1J111111 • 1,.1iri£J1f'!1~'1i "t1i11£Jti.Jf'!1L'f¥1itiLnfl•nnn11nu11iiLL~::n11 

1Lm1::'1-1n11L1£J"'ftici1~Sj1::LD£JlJLL1JlJLL~"'~tlU1lfl~n11cln11ii~1;i 111J1"'flllrll~iri£Jlf'll~!Jli 

ij'l il'L i'.J"'L~tl.J~L fi £J.J LL~,::11uniiim ri,,1-JL rhif"' LL~.,, 11,::Lnfl,1nitn11ri1.J1ri £Jlf'llL'f!Jli 

LL~::rff'l"'fl~rll.Jirl£Jlf'llL'f1J1'i~n~1£J (the Columbia encylopedia, 1963: 1990) 

,1mhil£J1i1~.Jnci11 L 11-sa::y.ju'J1i'Y1£Jlf'llL'f1J1'i;.Ju1::ntiu~1£J111J1"'n11(process) 

LLl.'l:: ~~!Jl ~~ (product) ~Sjci1"'«"'~"'!5'1 tin"' ~-sa::ih 'l "t1°1'!1'11'Y1£Jlf'lll.'41J1iSjfl11ii"t1i11£Jfl.J;f "'~.J 
J1ly.j~ 6. 6 
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n11lh11•U71non1'Hll ........_ __ 
ft1'1!J11'1~ 

nuti11t •111Uft1''91-ttJwmhaf ....... 
-~q ~ ~,,~ 

-L 'M'Jfl11ol -ft11'1n1:fle!fJi''M '"'fttn&411J 

-"11ith'tl"'4 -rmae>~1 -~e&qtJ ,., -fl11M&Hfu -l'llmnm.,f 
-M12'tf~i, .,.q•I , 

.:.9'fli1Lflfl\Nb "' 9Sln11 
-rh'MW1if11,.1 
-l-3Lnfl 

-tf ~11n"AJ1°" 
-f-3uitTI:'4 
-n11"U1ft11M 
-n11dlnu 
-n11'S&.ft1i:'4 
-n111.h:LSJw.&1 ,., 
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r;u.,j\ILfl1LL'4\UlU. ~11 fi17L \t'"t '"L;fl\l,,tl1'"n17L ifflVl1L'417: U.L'i:~L'i~afl'Yll\I 
1 'Yl tJ1f'l1L'4fli'rf ~ iJ'"L,f1\ld1t1'llJrit'{'1rifll riL'4fl'",:Pifl \1Lfl1 tll.J L ~'Wf fll.Jfl~fl L'iflflL 1 L'il riLL'1\I Lfl1 

11f!J111 fl:L1rifl1,:L'4fl'"i~u.riL~n'rf'"fl111h:nfliJ'11vL'411:d1t1'llJ;f.:i\t' 
6. 2 .1 ,,t11'"n17'Yl1\11'YltJ1f'l1L'4~i S.:1'fid1t1tijfl17U.rin11~,11m1L,;'LLri 

6. 2 .1.1 ~f'l'"fl;l'Yl1\11'YltJlf'llL'4fli ('J7ltJL'i:Lati'1 ifl 2 .1 O) 

6. 2 .1 . 2 '1111.J Lfl1fLLL'i:fl111.Jtlfl1.Jfl'" 

6.2.1.3 fl111.JL~'Yiflt1flti'1flfl111.Jcr1.JLVIL'i1 

\ln 1'YltJ1f'l1L'4fliSjfl111.J*,t'"" ~flL'ifl'1L 1 L'ilri,:-w v1 v11.J fii'"vi1S.:1 L f '"~u ~.:i ,fl'"
L f '"fl ~'L '"!i111.J'!f1m ~,.:iL'1 ;.:iLPi-w~1v1'4 "l '!T1nn11"l '"ltl~uu'11.:1 'l L ~mm'!f'":~tlL'411fl 
LV!cil~'" Dr. Paul Ehrlich ~°L'11'U71\11L'iL~tJL'i'Yl1\lt'(l1J1n17LL'W'YlVL~fl fl.f'I. 1908 

'tl'i'1'"-wurJ1-?L'iv.J1~1'" ~ mn~1L1fl=B'YffiL'4 L'1ti'r'i1n11'Yl'1L'ifl\1£i.:1 60 6 fl~.:i;.:i1h:L'4ufl111.Jd1L1, 
LL~: Howard Rogers '\lmflSjLL ~.:iu1,;''Yl 1n;fn,j'f1.:1Lil'L'411tl1:nfltl'Yll\1Lfl5j1h:'41m 5 O O 

,~" ;.:iL'411.J11t1~a"YJ~1.Jd1vi1'uncr".:11-wL'i1L'iflti'11'1 
6. 2 .1. 4 '1111.JL,JLL,,i'""'" (uncertainty) L'"tl11n~n11cl'11.:1 'l cifll.J 

6. 2 .1. s 11u1'"n11SuL'41'"L'4fltJL'41'" (tJ11vL'i:Lav'1ifl 2. 7) 

6. 2 .1. 6 ~'Yl!i1n11fl.:in11aut'(1~fluL'41'" LiJ'"LL'"1'Yl1.:111fl.:in11tl~iJ;;ri 
'\ln1 'Yl rJ lf'llL'4'1i LL'1 L'i: 'Yh'" ~,"Lill ifl '"n ,., LLn U't11vi 1LLL'i:LL'41: LLL'f 1 .:ivi lfl 11i.rf 

6. 2 .1. 7 n11f;'nn11"lil'fi1tl11.JL~LV11.J1:t'(1.Jnu;f1L~n ~t'11'"n11clLLL'i: 

S.:iLL 1fld'fl1.J '\lu11L ii'" 1nn11fid1t1t11fl.:i11fl.:111u1'"m1L1rJ'"n11L'4fl'"1'YlrJ1f'l1L'4'1i Lfl rJ"ti' 1 'tu 

L 71~n,:-wufll1tl11.Jti;f '",j'",;'1 vfll111 fl:L 7 fl ci1.:1L-, LLL'i:'Yi1 Ll.J fl ~Lt'(l.Jfl LL'1'Yl11'11t111.Jfi 

ri'1fl u~n,:flfltJLl'iv1nfiqfl~'"~n,:L,;'LLrin111 il'fll1t111.Jfi('"Pi'"'11vfll111 • 'Yi1 Ll.J • 

6. 2 .1. a· im~L'ift~h'"n11'Yl'1L'4flrnLcr1 L~fl.:1lfLu'"a.:irid1t1'llJflci1.:ifl.:1L -w11: 

im~L'i'fi~ticifll.J,: 'l il'L iJw.fl~fl.:ii' li'"ff '"Plfl,,u1'"n11u.L'i:V11fl111.Jfl '"!i'l71.J'!f1;1 L -w11:L 11 

~n,:~nint111.Jfl~LL'41.Jfl11 

• - L7Tft'1flci1\IL711L71fl ~~fl\l'fiL11;)'1'JlL 71f ~\llfL ~!l,:"11,t'(fltl'J'll 

·.·:·.·.·.·:·.·.·=·=·=···1···=~-=11111111111111111111111:~: ··························-- I if(]:Jlr::Jlt:l"'Jlj :·:·:·:·:·:·:·:. :-:· ···=-= ~ 215 . . . . . . . . . . . -.,:.• ·.·.···················-·.-s'jt, :·:·:·:·:·:·:·:·:···:·:· ·=-=- ~ RJil. 
·:···:·· :·:·:·:·: :····~··-- -~ ·Jla::1 
•••••••••• ••••• .•. • _..d 
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~.:i~L 11«.:1Ln{Jl'Vl1t:i1uf inif~;jfl 11'-J L ~t:Jtit:J 't;) 

- L 1lfL~t:J~111L 'V1ci1if ~~"11mtm.JL 'Wti.:! l'1~.:!UL ~t:J,j't:J.:in11,:;fl~~~1~L~t:J.:l~L11f 
6. 2 .1. 9 fll1liL'Vl(Jj~~'Yll.:!1'YWlf'llt'{{Jli (scientific reasoning) LtJ~,j,;v 

Lilf'1tl)ilt:J.:!1'1fl1'Yltilf'llt'{{Jli~,:;ih tJ l ,_;fl11'-Jfi'1iJt:J.:l'-J~~cl;jfllt\4ftl;j1Tiin11 l i'L 'Vl'J~~t:J~ 2 1Tii~ 
~ti~ ~t:i n11t:i~"11~ nu n11~u"11~ 

6. 2 .1.10 n11ti'~'VllL'Vl'JLL~:;~~ (cause and effect) Ltl~iiu1~n11~1Xn 
1'Yltilfll t'{{Jli,:; 1,.;fl11'-Jt'{~ l ,L 1J~L if t:i.:i!Pi~ L ~t:J!Pit:J.:lfll1'Vllfl11"1«'-l'W'~1h:;'Yl11.:!L 'Yl\Jj LL~:;~~ 
irn.:iiJ m~ ~~111J11'-lif ~'-ll ~.:! L 1J~~~~L n'1;f ~,lflfll1 l iiit:J ~~~~l~fll1'Yl'1t'{t:JU LLtr1nun11 l i 
L 'Vlri~~ 1 ~L ~.:i1'Ylti1f'l1t'{\11i"11Yl,11m111'-Jn~ 1Xn1'Yltilfllt°{{Jli~n,:; 1 in11'Yl'1~t:i.:i'l ~,.;t:i.:iu~u~ 

n11'l i.quLLuu~1.:1 "I LD~"11mn11~,:;m1,t'{t:iu11 fl11"1fLL~::iit:i~~'11.:1 "I L'Ylci1~~Sj 
rirufi1fl 11LLrin11L ~t:itimnmtt:im-Wv.:il'1 

qu~.:iL ii11, 11iit:i~~~~1~n11m1,t'{t:J1J{Jll'-li~"t:J~'11.:1"1l~iiu1~n111'Yltilfllt'{{Jli 
-d'1i~ ,:;i\-1 tJ L ,_;'-J~~tfl;)1ufl11"1f L ift:i'Yllt°{l1:;~Sjfl11"1L ~t:ltlt:JLf1LtJ~t:Jci1.:1;1 LL~::fl11"1f 
~\lflcil 1,:;L ~~Yj~t:l ~\11~t:ll'lL1~1 LL~:;~\IL 'Y1ci1Un~t:J~~ ~~{Jl'Yll\11'Yltilf'llt'{{Jli~~Lt:l\l 

6. 2. 2 ~~~~{Jl'Yll\11'Yltilf'llt'{\Jli . ,lflU'YlLL1flqLL'1.:iL;1m1ti1~u1m~t:J\1111'Yll\l 
l 'YltJlfllt°{\Jli~l~lfl~t:J,:;t'{1llL;) 11 iXn l'Yltllf'llt'{m1;)~ tJltJl'-JLt'{~t:J~~~~{Jlt:Jt:Jfl'-Jl l ~1ULL t.JU 

~1.:1 "! n~ 1l'lm'il~l::t:Jci1.:1~\!Litt:J'Y1lt'{l1::L~U'Yl~ 2 ~1iit:J 2 .2 LL~:;t:i.:ifiu1:;flt:J1Jilt:J\liit:J 2 .4 

~.:l'Vl~l'l ~.:iq~l~,:;t'{l'-Jl1tl'Yl1J'Yl1~L ~t:Jrilfl11'-JL iJ1 l, l ,_;fl1::,l.:ILL i.:ii'1 L;) 

~LL~\llfl1,:;iit:iJ111'l ~fll1,:;t'{t:J~t:J:;L 1'l i.;uriL~nif~fl1,:;,j't:J\IL lt~'l ~L~t:J.:liJU 1~fll1 
'Yll.:ll'Yltllf'llt'{\Jli (process of science) LL~:;~~~N{JliJt:J\11'Yltilf'llt'{\Jli (product of science) 

L D~L ~t:J.:1Li1"1tl)~t'f '1 

nt:i~ ~,:;nci11ti.:1L ~t:J\l "1fiin11t'{t:J~t:Jci1.:1L 1" fl 11,:;,it:J.:1Yl,11m 1L ~t:J\l °L ift:J'Yll 

1'Yltnf'l1t'{\Jlit:i::'t1D'1.:1 • ~i.t 1LUt'{t:J~1 i.;u ~i"Lavnt:i~ 1Xnn11An~1u~::fl11'Ylti1f'l1~"i~n,:;Sj 
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iiti tl'i'LLV'.:in'"ti~ 2 1J1::L~'"'l'"n,nnii,::~1't1Jcrn'" 
."!' • I .. 11 .. I d 'l .. .e 
ulijVllu1::Lfl'"LL1n ~flLLnL '"'1Vll ~'"11!'.J'l-,fTn~tl'" 

if~vi11J1::L;\'"~ 2 't,rLLrin11~1i1J'"1'Yin'?I:: 'l ~LLriL;\n 
if~ vi1~ £Jn;1''"ii1Yi ,11tl41U~n ,::Sj ii ti tPi'LLv.:in'" 'l '"vi~ u1'" '\tnn11;1n'?l11"r1 £J1f'11~!'li 

~~'" L 'll 'l ~n11L1£J'"n11~ti'"'l '"h .:iL1£J'"1J1::trn;ln'?l1ti~L~iiti if~vi1tl.:inci11Lf1n1::~'" 'l ~~l.llfl'-J 
fl11 "r1 £J1f'11 ~l'li LL -.1.:i~vi7 J rhn 11;ln '?llLLt'l:: 1 ;!'.ll'lt'ltl ",'"iln11~1i1J'"1vitrn ~1'111'Yltn1111~!Jli 

11lJti~l'i1£J;j11 £J.:11'"~t'lii ti.:i n11~¥JJ'" 1Vltrn~m1ri £J1f'11~'1i'WtJ 11 1fin11~i' 1.:11:: tJ tJfl ti'"L -i11J 

(conceptual schemes approach) LU'"iltJ'l'"n11~1'1J'"1n11;ln'?l11"r1£Jlf'11~1'lifi't~1tJfl1llJ 
~'" L 'llLLt'l::tJn~1'tlli in'"tiri1.:in 1'1.:iii11.:i 1fin11tl.:1nci11,::fl1titJflqiin11~ti'"'l ~~ti~fltfo.:i 
rl1Jli11lJ -,r1;j LLt'l:: tfl1.:i~f 1.:iiiti.:ii-,r11"r1£Jlf'11~!J11lf1LU'"tl ri1.:i;iLLt'l::;jfllt\4 D1:: t£J,-i.t~.:i~ti L tJ~ 

6. 3 .1 tm.:i~i'1.:iiiti.:i1"r1£Jlf'11~'1i~'",::Sjflltl4~n'?ltl4::LU'"fltl'"L-ifDtl~LL~'l tm.:i~fl\l 
\P1'.:inci11'1l:: ih£JL~Lnfl~l'IJ'"1n11"r11.:if11'"~;jif~~1~.:i~ Jerome S. Bruner nci1111 n11 

L1 !'.J'"V '"tf11 .:1~11.:iritiiirh 'l ~ri11u118.:1~1.:i 51 'l '"tf11.:i~i'1.:i~'"Sjf111l.J«)J~'"nn'"ti ri1.:iL 1u1.:i 

(Bruner, 1960 : 7) 

6. 3. 2 flctll,,::LL~fl\lfl11l.J«ii~'"fi1::V111.:iflti~-if1J'11.:151 ~Sjti~"l °"1::tJtJfltl'"L-ifD 

1 viqJ 'l 'Lf1 

6. 3. 3 1J11n~n11tl4"'l '"n11ii-,r1;;Lu'"S.:i~L1£J'"fL,rut'l::~1ii11tii1'1£JL ~L;\n~i'1.:i 
fltl'"L-i1lli vi,J 51 't,r'1ti't1J~n 

6 . 3 . 4 L;\n~1ii11ti5j~!'ll'"1n11 'l '"n11~f1.:iflti~ 'lrDti~'1t'ltiflL 'lt'll LLt'l~.:i;jL 'lt'll 
f1n '?11ti'"f1 i1L Yi ii L;iiin ci ti ii,:: L 1 !'.J'"ffi .:ifl 'l 1iiaw~''"t ut'l::Ln flfl 'lll.IL ii11, 'l '"flt:i '"L-i11J-n° ;j 

fl 11).J ~~tJoitJ-B'ti'"fl.:i;1''" 
6 . 3 . s flc,::Pi'ti.:iil'·rn 'l ~L;\nu'1t'l::fl'"iln11~¥JJ'"1n11'l '"n11~f1.:iflti'"L 'lrm ~n'?ltl4:: 

~ LLl'ln,\1.:in'"L ~tl 'l ~~tlflfl~tl\lrltJfl'lll.l~ll.111tliltl\lL"n . 

6. 3. 6 i1tJ1'"nT11ril'.J1f'11~'1i~'"fiti11Ltl'"ri1'"1J1::ntitJ~d1tl'~fl.:i iiti.:i1::tJtJ 

fl ti '"L -i11J .ff .:i1::tJtJ L -w11:: 111l'.J'l'"iiti.:iiitJ1'"n111ril'.J1f'11~'1i riti iiSjn 11D ::ri::«ii ~'"fi1:: vi 11.:i 

fltl'"L "lfD LrllLLt'l::flti~ 'lrm vi,J~L;\m ~.:i,::L'1L11'.J'"l n11~t1J'"1n11'l'"n11~f1.:iflti'"L "Jr1J,::i\'1 !'.J 
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'l ~i'1m1m~f;hnl7L1v~'f '1tJ~ 'fU'Yll\11'Y1Vlf'llL'f¥1'f,::$jn17ui'uu1\ILLC'l::L uav~LL UC'l\ltl ~'1C'ltlflL 1C'll 

(Crain and Sund, 1970 : 29) 

ri'~l~fi\l,::YrnL ,)JL 'li11, ·;h 'l ~nl'lL'ftl~L iftJVl11'Y1Vl"lL'f¥rl~W1l::fl,-i "1finl7L'fi'l\I 

1::uufitJ~L 'fu • L tl~LLn~\t 1 L 'tJ\171111tJ\lfitJ~ 'fuvi1tJ'111>J;),-i11u vtJ "~~'tt1nci11 't f tJ ci1\I 

C'l::L~Vfl L ~U'Yl~ 2 'JitJ 2 . 6 LLtr1 LLC'l::ti'~1~fi\l,::~tJ'Yl'llULLtr1-J11::UUfitl~L 'fU~~tll,,:: 
~f1\1;1'~tt1V1C'llV«ni;m:: LL¥b::UUfitl~'fufi~'11'Unl7VtJ>Ji'UtitJn~tJcil\lnf1\11!11\l~~Lt1LLri 
11U 1~n17i''11::UUfitl~L 'fU11tl\l~>Jlfi>Jfil1'YlV1"1~¥rfo ,.;\l~V11',~nci1111 : 

" 1::UUfitl~L 'IU Vl>JlVtl\I fi1l>J;)'1Vl1tJV1«nn11~1A'~~L ~v 1'litJ\lnU1'YlV1"1~'11 
~\IL il~ ~VtJ>Ji'uilutitJn~LLC'l::,::L il~ vr~,1~~1A'~'1tJn17fi~fl1'11;'v'1tJ LU 1::.uu 

fitl~ 'IULL'1C'l::1::uu,::u1::ntJut11 vim -n,,7 \I vi«mnm'ri LLC'l::fitJ~L 'fU citJV'l~,:: 
L'f1>J11tl\t1LuL'ftJ~LLriL'1n'tt1¥11>Jn1::L'f1~11tJ\ln11L1v~f CL'1nL'f1>J11tlL1v~f ,1na\I 

~~1v '1 ritJ~ucr1;\lfitJm ~>Jfi11>Jv1nu~::L'f«ufuoftJ~~\1;1'W (the National 

Science Teachers Association NSTA, 1964 : 17) 

1:: 'lJ 'lJ ft il \WW tJ 
I L'fL'f11~\IV1a1vu1::ntJutJ'*ll1'1f~~aJ1~ua::111v 'lPiL~tJ~L ,,~ri1V1~'1L1' tJ~111'1 

L vi~1i! ,:: u uaL'f 111~'t UL tl~~a'\l\11~ua::L'f1>J11tlfi~111~'t u ~L'f 1111:: L;i>J t,r,r 1 v 
II L'fL'fl1,::thHtJ~L,r'1l>JL'flll~~Ltl~,,tl\ILLi\I • ,,tl\IL VIC'l1 ua::nl'f 

III ~tJ;in11>J,,tJ\IL'fL'f11,::L'f1>J1'ltlLLL'f'1\ltJtJn>J1 'l ~u71n~'11>Jilvu ,.;\IL'f~;i 

IV tl\lflU'l::n tJ U,,tl\l~L'fl'lVtJ>J5jn17u::'Yl::l>J-A'~tn ~,U,,tl~LL., \IVl7tJtll~l, 'l ~L~\I 
uijL vianl vNh u1\l;i\l'J'1,,tJ\l LamLa::u'l\1~1L'1cfoi 

v ~C'l,,tJ\ln17u::'Yl::l>J-A'~n.,::vi11\ltJ\lfttJ7::ntJU,,tJ\IL'fL'f1'lcitJ>J,::5j~a'l~Ln'1n1-, 
' 
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• I 

L'4lJ~~tJ6Q~~6flL1~1 . 

VI ~«\l\ll'"'::L tl'"6\l,hh::nm.J116\IL'4L'4l'l~n1«\IL'1~6'"~~\l,::'rh 'l-JL flflfl 1llJf 6'"LL~:: 
q04 vi~;j L tJ& v'"LL 1J~.:i 61n11L'1~6'"Lvi1116.:i 6.:i'11J1:: nm.JL vi th if'",:: LLL'4'1\IL'41111:: 

1l6\IL'4L'411~~::Li'.J'"116\ILL '\I 116\IL vi~1 vi76n11 

VII n11L1J&v'"LLD~\IL'41ll~1!6\IL'4L'4l'l'::;f '"6 ~n1.JL'4tll'"~LL~::L 1~1fi,::Sj ~~l-111-J~~'ll 
nl'lLLD'lL'4111~116\IL'4L'411LDfitJ'"LtJL,rt'"«n~tl4::LL~;1DLL1.J1.J'11\I 'l n'" (NSTA, 

1964 : 20) 

L Y16'l-J~61'"'L'1ri111.J11 n11L'46~ i!6vi1t'1m°lt'"'l ~~6\1'16'"L"lfD Sj'ti6;i 'limtfo 
6ci1.:i'L1D'1.:iif'" L'11hlnn 11;tn~1 LL~:: L'4lJlfllJ L ~6'111lJn11vi-J lri1.:in 11An ~1 iri v1'11L'4l'lil11 

n111tv'l'1il.:iit 
' 

L'4lJlfllJL ~6'11llJn11vi-J lrll·m 11An~1 iri tJ1'11L'4~i LL -.1.:i L'4Vl1 S" (the American 

Association far the Advancement of Science -AAAS) i;'v~1.J11n11L'46'"LL1.J1.J1::1.J1.J 

'16'"L "lf1J,::,\'1 tJ 'l-JL~m1v'"f rll\1'16~ "lfD LL~::111.J 1'"n11L'111n 11n11L'46'"LL 1.J1.JL~lJ (Carin and 

Sund, 1970 : 31) 

Suchman LL °t1\liJV11iriv1~v~~'"6tJ~ l11n11i;'tJ~1.J 11L;1nf'"1h::t1i1An~1tlfi 5 

nqiiflL1[.)'"LL1.J1.J a1.J L'41'"r.'fm.J r.'f 1W~::5j ~iiqrii~~f111L1tJ'"l"" n -hnqii L~nflL1 [.J'"L °It'" L '"L ~6\1 L l!6Vll 

LL,\L~tJ-ll6cil-llL;itJ1 (Suchman, 1964 : 59-77) 

Scott l11n11i;'tJ 'l '"~n~04::flfli1vn1.J~~\11w1m.:i Suchman 11tJ\ll'"~~n111;'tJ 
1 1L~nf'"1J1::tli1An~1tlri 6flfllL'46'"LL 1.J1.Ja1.JL'41'"L'461.JL'41'"'::5jL vii;i ~~ 'l '"L ~\1~1JlJ1LL~:: 5jfl 11lJ 

L'41'-111tl 'l '"n11Lwn1J1::LllrlLl'l11n11nqlJL;\nflL1tJ'"LU~l::L l!6V11L 'Yi1if'"CScott, 19 6 6 14 3-153) 

~'"LLL'4fl.\l L-JL ~WJl f111~11::1.J1.J'16'"L "lfDlJlL'46'",f '",::,\'1tJL 9JL~m1tJ'"lL~tJ1n1.J 
L ~6.\!'16 '"L "lfD n11SjL Vl'}~~LL~::Shin~:: 'l '"n11Lwn1J1::Lllrll'1~~;);f'" 

David Ausubel ~nn11An~1~5j~matJ.:iL'1l11n111L'111::vi'tl'ltJn111;'tJ1::1.J1.J 
n11r.lff1-ll'16'"L"lf1JL1'1.:iit 

1) L '"Ld1J'li!'tlJ1n11An~1 ,::'t,J5j1::rn.J'16'"L "lfDV1i'6vi~nn11ri1\l iri tJ1'11L'41'li 

1J1::L11ri Ll'lL oW tJ\16ci1.:iL~tJ1fi,::~1L1J'l ifl~'111.J 'l'" rinL'411111il'1iritJ1'11L'4l'li L -w11::iritJ1'11L'4l'li • 
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2) 1 im~'!ltl'1~ri1rm1'Yl1'1n11~mn 1:;uuf'lti"Ub ·nJ--;i:;1f1tJ1 ~bnl'1n11ih!'.J Lti'l-l 

1 'l-l1:;V111'1~1 ii11irT1.tv mnn Lbf.'l:;1,Jv1,-o;i:;'\t11u1f1!'.J1 'l-ln11LLnUtlJV11 Ll'iii1ni'.tn 

3) 1 '\-\bb~'!Jtl'1nl1~~'Ul L '\-\b;'1~~Utljtljl 1:;UUf'ltl'\-\L "lfU 7 u1:; m1~~f1'1~'\-\l.Jl 
'li'l-l 1,Jm,,:;'\t11u~v"U1 ~LLnL~nL1'1L "U'Ylm:;~u~'l-l LLrJL 'l-ln 11~1"1rhm1ii'!lti '1L~n l 'l-lU1'11:;~u'li'l-l 

' 
m--;i,:;L 'lt"U L '\-\L~tl'1'!JU 1°1-lfil1L~ !'.J1nu1uTI11iiLl'i'L U'l-ltlcil'1~ (Ausubel, 19 6 5 : 2 6 3- 2 6 4) 

cfLL!'\'11f'l1~1u11 ,1n~f.'liimm11~!'.J L 'l-lL~ti'1n11~f1'11:;uuf'lti"UL "lfu'li'l-l L 11-o;i:;Y1u 

11S1,jv~1"1bbrJ'1n'l-lti ~u1'11 "Uu1:;b'1wn'Lilb 'It'\-\ L "Ub-d'tiV111ir1~~tJ"U bLl'l'Yl 111:;u um1~f 1'1f'ltJ'l-lb "Jfu 

-o;i:;1f1!'.J 1 ~S1n11~WJ'l-ll l 'l-lL~ti'1'!JU1'l-lm1~u~1'l-lLl'ibll'l-ltJci1'1~ 

6.4 fll'HYtl'UL~ll1ft1J'\11J1'Ufll'i'YIHi'YIUlfllff~f 

-o;i1n11£m:;L~!'.Jl'1L'l-l1iti 6 .1, 6. 2 cfci1'l-lf'l'1,:;'Yl11ut11LLcl'111 b~n--;i :;~1 ii11m1!'..ltrf 
11Pivci1'1L 1 Lrn:;f'l1,:;~v'l-ltJ:;L11 ~LLnL~n .,,t.,, 2 1h:;L'1'l-l~i'.tnn11~ni;11'Yl!'.Jlf'l1~m'1\Pi'lt1 ii 1 
L il'l-lbLn'l-l~lfi'tlJ L "Un11~f 1'1'Vltrney!in ~'1111~~ 6 . 7 
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' 
111Yifl 6. 7 

ih::n11 't'1mi 
ih::n11u1n : n11~l'll~l'Yll'1t'4~Uqjqjl Cintellectual development) l ~L~tl'1 

~t'l~Nl'l'Yll'11'Ylr.Jlf'1lt'4llli ~'1L\i)nci11lJlLLtf 111 L ~n11~t1~L i'.!t1V1l~~ 
,Jn,::L ~~ 1~L~t1'1n11t'4f1'11::1.J1.Jfltl~L ,,J L iJ~'VI ~n 

u1::n11~ 2 : '!J1.J1~nl1'Yll'11'Ylr.Jlf'1lt'41'1i'Vl1t11Tinl1'Yll'11'Ylr.Jlf'11t'4'1i (methods 

or prvcesses of science)~'11l::L~~1 ~n11u~ne!'11Tinl1LLt'l::l1n~::: 
l~LLrlL~n 

iJ1::n11~ 3 : L 1t'll (time) 1l::L~~L~t1'1n11tV'1Ln'1LiJ~L~tl'1~lflqj 
L~t1~1ll1tl41LLn~ 3 LLn~L~lll'W~ 6. 7 ~~ ,:::-wu11~!.'l~N(J]LLl.'l:::'!J1.JT\.m11-.;,i::: 

L iJ~LLn ~u1::n ti un~ ~'Yil 1~Lnm::u1.Jfltl~L ,,J ~*1 r.J~ ,::l'i tl'1 ~I'll~ lif ~ L U'1llJ1::: ~1.J ~'U #f-:i bbl'l 

-t~ujlJ 1r.i,~n1::-rt-:iti'11::if util'1lJ;Tn~1 L~n1l:::L\i)'lun11L 1 r.i~f .,r-:iL iit1'VI 1 '!JU 1wn1 LLl.'l::: 

1f11-:i t'4f l-:J'Yll'11'Yl r.Jlf'1lt'4(Jli LL'111'1m'VI~ti1Tin 11'Vl1t1'!JU1-un 11'Yll-:J 1 'Yl r.11 f'1lt'4'1i~ -u -.;,i::: ;j ~ 'Yl 15 

-wt'l'1t1~t'l~Nl'l~1l::U'1Lnl'1;f~ if'1~~1~'!Ju1~n11L1r.i~n11t'4tm;'1;1LiJwi:::l'it1'1 Luuiim·Hn:iu 

1.-iu mfl'u.Umii;i;i' n1 n.Ua ~ afl\R' 1Jlilfl,.U'l'Ufll nn~~hw1 f11 Uf'lf LL a:: ;ii fl fl l 'ifl 'YI 'il um i ~ 
L~fl;J:: Ul1JltflL~UuilR'm.h~\ 'j 

if '1fl~\i)'Yl11u lJ lLLtf 111 1 ~n11 t'4t1~L ~r.i 1nu'!lu 1~n11V11t11in 11'Yl1-:i 1'Yl r.J1r11r.wd 

~~i'.rnn11'1n-~11'Ylr.Jlf'llt'4(Jli1l::L ~~1 ~L~t1'1n11u~ne!'1l1n~:: (skills) ~'1t'4lJlflm ofit1fl 11lJn11 

V1~1'Yl1'11'Ylr.Jlf'llt'41'liLL ~'1t'4'Vl'l'J - AAAs L\i)n1V1~1'1't1~1V11'rn~n 1-u1:::~uu1:::(llJi'ln~1 

~-:1LL1Pb:::ifut1'1l1.Jll.'l - .t~u1.::(llJi1~ 3 11'1mLtl'1LiJ~ 8 li'n~::: L1r.Jn11 
00 '1lu1~n11l1n~::: 

i~~l.'l}l~· LLt'l::;'l'1l1n~::~1V1'lrn~ni~u1::(l~;ln~1i1ti 4-6 t1t1miJ~ s li'n~::: L1r.Jn11 

" '!JU1~n1nin~::i~iJ1m1n11' LLt'l::;j11r.Jt'l:::L~ r.Jl'1~'1l'lt1LuU 
,.U'lUfll'infl'Y::.Cu~a11u (primary process skills) L\i)LLri 

1) n11&'1Ln(Jl 

2) n11;1u~nu,nu,'1 

3) n11i'1 1'11'1 11'1 
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L 'lL'il 

LLl1fi~~1Jl : NSTA - in sciencecurriculum 1964; P. 18. 
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4) n118flfl1ll.JVll.Jl[.J 

5) n111it,~[.J - n11~.:1fl1ll.JL~~ . 
6) n11~cnn1cl 

7) n11t'4f1~f111l.Ja't1~~1h:wh.:iij;i,,v.:iv1n1f'1 - L 1~1 

8) n111.Lt'4fl.:1f111l.Ja'l.J~~1h:w;h.:i;1~1~'11.:1 '1 
'U1J'lUtn1'1'nll:.&u1J'Ulllfll'f Gntegrated process skills) L~LLri 

D n11rl1vi~flt'4)J~;is1~ 
2) n11rl1V1~flf'lT;lnflfl1ll.J 

3) n11fl11Jf'll.JLL~:n11'11Lit~n11;f1LL1h~h.:i '1 
4) n11Y1fl~fl.:1 

5) nl1LL1.J1fl1ll.JVl)Jl[.Jifl~~ 

(Esler and Esler, 19 81 : 5 7- 6 5) 

L ~7ltm:Lfitlf1Lflt11ntJ1nnl7Yll.:11Yl[.Jlf'11L'4'1i (scientific methods) LL~:,,tJ 1~ 
n11Y11.:11Yl[.Jlf'11L'4'1i (science process) if ~q~1~,:;lmflLflL ~1.JYI~ 2 iv 2. 5 LL~: iv 2 . 8 

1fin11-rl.:1 2 «n"Mm:lf .:inri11't1it~sh-d'vvi1t'411: 'ln~L;\[.J.:1n~l.J1n tJ1.:1flf .:1llnn11;ln"M1Y11.J 

1ri [.Jlf'11L'41'li1Jl.:1'Yll~fifl 11L U~L ~fl\1711fl ci1.:1 L;) [.11 ni.t. *L'1.:iij iv«.:i Ln (JI 111fin11ri1,11ri [.Jl f'1lt1'1i 

it~,rn,:L-J~ 'l ~L ~v.:in11LLnu~vi1 ~1~,,tJ 1~n11Y11.:11Yl[.Jlf'1lt'4fli,: L-J~ 'l ~n TletJ t11~ iv 
L li,,1.:1 LL~:LU~L~fl\1111~Lfl[.J1ifl.:intJ1~11Yl[.Jlf'11L'4fli-rl.:ivil.Jfl 'l ~'Yjn '1 t'41,,11~1 ~it~ 'l ~ 
n11t'4fl~L;1n;.:1L tl~1111n,~fll,:Pifl.:1~,11m 111fl 11,:fi1L it ~n11t'4fl~fl ci1.:i't .,;.J,: t'4flflfld'fl.J 

ntJf'Jtll«n"Mm:,,fl\IL~n L wf~,,fl\lfl~ 

6.5 iifll'ia'ilu1hm1fl1?f91f (teaching science) 

lf.:i'L'1nri11l.J11.L~1 'l ~iv 6. 4 ~Lfl[.J1ntJn11t'4v~it~ "l,:Piv.:i;in"M1L'11 tF11.:1,,v.:1 
'°" ~ I I .., .., d A 6:: till -., A ~ 

vi~n~l'l7L~tJnfl~11n11~~~1vi~n~mn11f'1n1'11Y1[.Jlf'1lt'4"7~~[.JflVl~n,,tJ1~n11Y11.:11Y1[.Jlf'1lt'4fl7 

LL~: ~m ~a"L tl~1.Ln~d1'1~L ~fl 1~L'4flflfl~fl.:1ntJfl11l.J~1t111tl1 ~n11L7[.J~f ,,fl.:1L~nijllnn11;in"M1 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



1ritJlf'll~l'li itn,l'l 1ri tJl 'ltn 1;' tJ l'lt'lV ~,'\J.~ri1i.J'\J.ri1"n11flln~1 °'L,)vm1 tJ1iilh.1L~1:;1fin11~V'\J. 

1'YltJlf'll~l'lfl "IJ.1DLL1.J1J~l" "l L ~v\iiv"n11 'l-Jn11L1tJ'\J.f '!JV"L~n;jtliiti'Ylli[:.Jt'llJln~~~ LLt'l:;L ~fl 
'l-Jn11~V'\J.'!Jtl"f'l"i;j,J1:;~rili111~ 11ii-rt" 'l oJ1.111qLUl'VllJltJ'Yl~~nl'Vl'\J.~L 1 i(nn11flln~lLLt'l:; 
~t1lD'\J.'Yll"n11flln~1~~ltl~Lif'\J. Anderson LLt'l:; Southnik:, NSTA, AAAS, Crain LLt'l:; 

Sund Esler LLt'l:; Esler ;jf'l1llJL ~'\J.~V~f'liv"n'\J.11 'l '\J.n11~v'\J.1'YltJlf'll~l'l11 "IJ.~'\J.D1:;t1iiflln~1 
-if'\J.f'l11L'IX'\J. " 1fin11t1v'\J.t~tJ'!l1J1'\J.n11a1.1~1'\J.~V1J~1'\J." (teaching science by inquiry) ~" 
'Vl~nn11L~tJ1n1.1'!l1.11'\J.n11a1.1~1'\J.ii"IJ.cfci1"1J.,:;'1"1J.f'li1'L~'L"IJ.iv 2. 7 

~ifllHl'ilU 1~H.J'\11J1Ufll'in1J?l'1U?l'il1Hl'1U 

11 rm:;L~ tJ~'!JV"nl1~V'\J.LL 1J 1.1a1.1 ~1'\J.~V1J ~1'\J. '1 cf ci1'\J. ,:;\iiv~'Yilf'l1 llJ b i11,flllJ 

~'\J.l'lV'\J.~1tJf'l1llJ1V1Jf'lV1JL~1l:;'!J1J1'\J.nl1~1J~1'\J.~V1J~1'\J.,:;~f'l1llJ~~1J~1JiV'\J.V~L'\J.~1 
'!JV"~mv" ~-;iv ci1"rl ,:;tJnlJ11 -Jcf ci1'\J.L~vh11ru ll'lVL i.J-if '\J.,:;dj '\J.n11:ii.J1:;L~ '\Jo~ cl 1 t1~ 
1.11"i.J1:;n11 'l -Jcf ci1'\J.L~'W,11ru1LLt'l:;m 1,t1V1J11 qci1'\J.;jf'l1llJL i1'l ,v ci1"L 1Ul" 

~lJij~ 11 cf ci1"1J.~tvn l~L Db~ tJlJ '1l'lJn11L1 tJ'\J.n11~v'\J.1ri mm~flfl '\Jot' "L1tJ'\J.LL v\"wd" 
LLt'l:;L~~1J 11 

L '\J.'1V"L1tJ'\J.LL1n tll,11Vt1lJm n1~"~V'\J.Vtjt~tJL iL~nitrn1tJ'\J.~111,LD~Vn'VIVtJ 

il''U~l'll" "l LLt'l:;\b[:.Jt'lnl1~111,lJl~LL,"l'lm~tJ'\J. "l 
L '\J.-Jti"L1tJ"IJ.~2 m,11clL ~ii~1 ri1~"'l iL~n'Yi1n11ri~t'lti"L ~vri~~v1.1~iiii~,1'\J. 

L ~ tJ 1n1.1 mn1f'lL ~ti 'L~11.1f'l 11lJfv"IJ. 

L '\J. -Jv"L1tJ'\J.~ 3 tll,11tl1'-,ritn1 n1~"'Yhn11~ti'\J.t'1tJn11~1lil'l ~ftiii-rt"iif ",filt'lllJ . 
l oJL~n'Vllfill'ltl1J 

L '\J. iti"L1tJ"IJ.~ 4 tn•n1tlriv"vicivn1~"'Yi1n11~ti'\J.l'1tJ1fin11LLnD'~vi1 Lrn:; 1 oJ 
L~nl'lV1Jfilt1llJ D1:;L!l'Yl~\Jltl1J 11 l if - Li!"l if 

cf cil'\J.f'l",:;L~~1JL ~'\J.11 n,n11iin11L'ftl'\J. L '\J.-Jti"L1tJ'\J.-rt" 4 iti"ii'\J.LLl'ln1'11"n'\J. 

LLl'lm,11tl~~ti'\J.LL~t'l::f'l'\J.'11"fil ir · '!11.J 1'\J.n1151.1L'fti1.1L'f1'\J.· fi1tJn'\J.i"a'\J. ~it1.111L u'\J.a"~ 
~'1LL[:.JnLLl'lmh"n'\J. ii"IJ.titi 11L u'\J. • L rif'l'Uf'l" '!!ti" qL'fti'\J.LL¥i~::r\1'\J.L 'Yl1ii'\J.ti1vi1n 11qci1'\J.L'1°1Lf'l11::l1 

tici1"1ti1.1f'ltirnLi 1,::~1.111 't "IJ.1fin11L'fti'\J.-rt" 4 1fill"IJ.,::Sjfi,n11ii11ii~L vi;jti'\J.n'\J.ti tjtici1"wd" 
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n 'ij ffrl lJ~'1mh1 L~LLn fl l'j l iLAflf ifl,i flULLtliJty'Hl fll'j iRft;Jfl'j'j 11ua: fl l'Hfi11YJUllfl ll: lu 
L i~ufliJtyty1fl111'j:iufl1111mfl~1u LL~:ii1n~n11L'llfl~-r1.,, 4 11jlf~nfifl • n11L'llfl~L ~ii tn~ 
n11~ucq1~L'llfl1JL'll1~· tt~rn.,i 

Lyjfll ~q~1~Lnflf'111lJ~~1,·;h iiu1~n11aucq1~(.'qfl1Jt11~;jflru~m~m:L~ ~LiJ 'U 
'W L f'l'l:~rnci1._iL1 Esler LL~: Esler LL'll~fl11 q~1~,:'1fl1JUqj'Vll 2 ifllilflLtlifoci1._il1u1\l 

UtlJ'VllLL 1n L~m~n~._iijfl ;'fin ,m1lJLLcl' 1L~n;jfl 11l.in1:~fl1fl'l'~ ~~:fi'U 'Vi l 

ifl~~L ~fl 1 ~Lnfln11L1£J~f l.i1nn 11ifl~~~f'11L'11£JlJL 1L ~'Vl1fl"l,J 
i1qiV11~ 2 L~nllm1v~1 ~~~~L'llfl~'a:LL(.'qfl'1~tJ~n11lJLiJ~llmLni1qiV11 L ~ fl 

fl~ 'VI l lJi'~L 'VI 'J'Vl1fl LL'lll: 'Vllifl L'llluL ~ Uqj 'Vil~ L~n n ltr '1L~;qi fl ~'Vl1 fl '\,J 

t11q~1~V11flf'11qt1fl~'1fl1JUqj'Vll-r1'1 2 tl1:L~~11 lif LLL'llfl'1L~L~~111nnTJ(.'qfl~ 
~ t1ci.t ll.Jl L ifllrniJ~n11cilfJ~tfl£JiJ1J1~n11aut11~t1fl1JL'll'l~-r1._ia~ (Esler and Esler, 1981 : 3 6) 

q~1~fl'1,:Lfl1ln1'1riuri1~11v~:L~£JfliJfl'1iJ1J1~n11aucq1~cqflucil1~,1nuri~ 2 

ifl 2 . 7 lJlU1'1LLcl'1 imcq~f)~.,1,\fJLtlUqLL,\'1Lf'11u1ifl;\LL~:iifliflifl'1L~£J1n1JiJ1J1'Ufil1~'1 · 
nci 11~._i,\fl"ltlU 

6 . 5 .1 'Yi1'LlJ;.,,IJi'fl._i l ifiiu 1~n11aucq1~L'llfl1JL'll1~ L 'Vl'J~~~i.t1lJ1L'llllucq'l~L ~mu 
L~lJ1'a1nn11'1~t11'11;'viifl'1llnfiln1'1~cl1f'ltl) Lif~ Moore (Moore, 1963 : 9) Sund LL~: 
Trowbridge (Sund and Trowbridge, 1973 : 61- 7 8) Esler LL~: Esler (Esler and Esler, 

1981: 36- 62) LL~: ,j'._im 'Ylfl'1ciliJ;\ (,j'._in1 'Ylfl'1ciliJ;i, 2525 : 58-62) LL~:;jtl1:L~~ . . 
cl1f'lqi '1 ~.,, u 

6.5.1.1 n1:~~L~L~n;jf'111lJn1:~fl1flf~fl~'1~flflL1~1 
6 . 5 .1 . 2 L tlfl tflnlcilL ~L;)n;'fln,m1lJ~1v~~rn.,iL yjfl 1 ~Lnfln11~1JiJ~1'Yi'n1': 

1 ~'11~'11.,i '1 
6. 5 .1 . 3 tl~nef._iL u1~f'1;j~t),\fl1'11'11riv1f'11L'll'17l ~LLf"iL~n 
6 . 5 .1 . 4 L'lli'l'1LL'll7lJ1h:t'f1JnTlm"'l ~L ~'1&U1i11;.J "l ~LLrlL'1m yjfl 'l ~L'llflflf')cl'fl'1n1J 

'Ylt"J1'~n11L1v~f '!lfl'1 Piaget lflm~~1:flci1._ifl._iL'1n~n1~.,i,:L ,?tl! 
Li1~t'f1111:n11tl~U';in11'11lJ1tlLL1J1J 
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6. 5. 1 . 5 tJ~n~\l\t&'v "l 9JL~n5jfl11)JL ~fl~'""l '"'1i.ilfl\l 

6. s .1 . 6 ~9'!'"1-n'n~::\ '"n11LLnD?lJ,.,1 "l ~LLnL~n 
6 . 5 .1 . 7 ~1J1'"n1181JL'41'"L'ft11JL'41wi::~'lt1"l9JLfin-n111Jti\ln11L1tJ'"l1 '"ltJ 

LL1J1J'11\l 51 LL~::L ~)J~'""!llJ"~l L ,.,11LL~::Sjf')tl41ll'Wfl\l;f'" 
6. 5 . 1. 8 L~n,::Lltl'"fn11,.,lLL~::n11Li'L,.,'J~~ 

6. s .1. 9 ~1J1'"n1181JL'41'"L'ft1DL'41w1~::Llt'""l-J~\lijfln1::'t'\Jfhn11)J,\1vl'l'"Lt1 \l 
~\l fl fl 11L ti'" 'n'n~::~11i'tlJ~,:: ,j ~\l tJ ~n ~ \l "l -JLLn Lfin 

cf LL'1\lt1fl 11tJ1::Lfi'"'11\l 51 .ff \l 9 tJ1::n11~°1tl)JlLL'f'"t1L ~t1L ti'" itit'l'!41J~ir.~ 11 

L v-r11:: L ,_,'l Lfl;\l,jt1\lit1~1J 1'"n1181JL'41'"L'ffl1JL'41'")Jl "l ifl '"n11L1tJ'"n11~t1'"L '"1::~1J1h::t1)Jfiln-~1 
...t1,::L tl'"L ,.,'J~t'l~11Jtl'\l LL~::'lt1'LtJtJDiJ;j°L,) LL~::L ~fl L -JLil'"~~;i,\ti;f 1cf L'4t1'"Lt1\l cf L'4~1'"t1 1,,:: 
L~'"t1it1'1\P)L .;,'"g'" 51 L ~)JL;ilJ~nncit1)JL'1 

6. s . 2 iti1,11clL~v1n1J~1J1.'"n11a1JL'41'"L'ffl1JL'41'"n111-w1n~~h11m1 '"L~ti\l111 
LIP1 "1 ~'"t11,,::vh11m1'L'1-rl\l'l '"~n~m::~;i 5jf')mtJ1:: tv'°" Lrn::'l '"~n~m::~,::Lil'"i!tlJV11 
~LL~ \l SJti 11lJl'f \l 'l, 11 L~ ticf v1'"'L'1;in~1L~ v1nrn ,.,'l ~t'l.fl it1)J1L'f'l41JL'flt '"~1J 1'"n11a1Jt111'" 

~flu t111'"LLcl' 1 qv l'"...t l,::'L'111Ji~ 1,11~1 '"L ~\ltJDLL'ft>tl1\l L ~fl,::'Ll'i;in~1-rl\lifl~ LLt'l::im~ ti 
~t1\lL ~t1\l111~,::'Ll'iit1lJ1LtJ'",_,~n~1"1tlJ "l '"~1J1'"n11L1tJ'"n11L'ffl'" Esler LLt'l:: Esler LIP1~m~n 
,1n ~M1'"1;'ti ;j111 LL~:: ttJ1LLn1l-Jn11 ~~l'lf'll1'YltJlf'llL'fl'l1LLcl'1 tJ11n~11iiu1'"n11~u~1 '" 

~tiu L'f 1'" Ll'i1'un111,11m1 '"L ~\ltJ DLL'ft>il\l'1t1 'ttJ\! 

6. s. 2 .1 n11t'4ti'"tf!CJ~1J1'"n11a1JL'41'"L'ftiut'41'"~'" tilcft'4ti'"'::,j'ti-JLlJ'"cf1tiuf 

L'"t'41~11'n'1~L'ft1'")J1nn11n11L'ft1'"tflv1%n11g'" "1 
6 . s. 2 . 2 flV;t11fl'"'::,j'f1\ltJ'l1J;J1"l'"'1'"::Ltl'"qit1ri1\ln11filn~1 t1~1'lt'lt1flL1t'l1 

n11tJ1'1J;J1,::,jt1\lL 9JL'tt1flflcl'fJ\ltl1J1J11tJlnlf'I LLt'l::~\lLfl 'l VllJ 51 

fl~LL'f)JtJ 

6. 5. 2. 3 fllqL'ffl'",::,jt1\l~~"nn11'l -JLil'"qSj'ti'n~::"l '"liJLL1J1J~l\l 51 LiJ'" 

t:1ci1\l~ tf!tJL~-w1::f!ci1\lfl\ln11'li~1t11)J,::~ti\l;Jfl1 1 l-Jt'41lJ11t1~, :; 
m::l'j'" 'l 9JLfin5jtJDn1 CJl L'11'lt11Jt1 ~LL'f)Jfl 

- - - - . . . .. 
.,~- - .·. , .•. •' ---- •. ·:·. Yri ~ 

• 
·=· ::· ········· -~~~['j 
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6 . s . 2 . 4 fll&ci1'"inmj'n,::1h::L'4t1tf~V11'l'"n11i.t1~t11'"n11at1L'41'"L'4t1t1 L'41'" 

-Lin iL'4tJ'"L '"'l::r.J::LL'lnL~1J L 'W'l1::~1'1f'1111JL'1i1 L ,'n'n~:: LL~::th::L'41J . ' 
n11rut11\lt1r.J1\I 

6. s. 2. s· L~ni(m1r.J'"~n,::'t~rrl1t1·;h-.i::,jt1\ltJ~u;iV11mLL'4'1\lt1t1nt1ci1-:111l'lt1 

L'4ci1'"n11ru1'VI~ 'l ~t1\l~t11'"n11at1~1'"~t1t1~1'" 
qLL'1\1;)'111 n111-w1nv1-.i11ru1 '"tJ1::L~'"~nci111J1~'" -.i::~f1-:itftJslV11~fllc 

1'Ylr.J1n1~1J11 i(m1r.J'" qt11V111 1J1~t1'1,'"tl\lfll)J 1~r.Jt11J1't1~t11'"n11arn'41'"~t1t1~1'" 11L iJ'"1Tii 

n11~t1'" ~~ LL~t1ci1\IL1n1J111JL~t11Lf'111::~f.1 llrn~ ~~Ltfomf 1 q~1'"cit11J,::1J11::V1i(n L1'11111 

~ 'U 1'"n11-d'ihi ti ~~,::i.t 1 Lin i~fl'" 'l ~U\IL n'1tl1Jt'J'Yl~ ~~L~ L -w11::t1 Vl\I ltt1r.J~tl1 '"n11at1~·;m 
Cll I .:¥ A'-' A • . _,, di A 6 

~t11J~'l'\.m~1°"~°"\Jltl°" f111'Yl~~tl\I f1111,r.J f1111Lfll11::'VI ,°"~Cl11J°"f111f11f1~11'Yl!'.Jlf111~\Jl1 

LL '!A-:i'tfl~L '"'Vl~l!'.J 'l th::L 'Ylf111'U1tl\I LL~::tJni.t11in in'"t1ci1\ln 11\1~ 11\ltl~LL~1 

t1111 \ 'Ylfl'i'.tfl" (techniques) ,i'"L11lln,::-wu 'l'" 1\ln11~1n, n11u1V111LL~::n11 
illn~lfl ~L~l.J fl LLt'l::tJl\lflf \IL 11m,,::'1-bl.J1'liL1'1!'.JLlJffl11l.J 'Vll.Jl!'.J~LL -n,1 \l~fl\llJ'"nL~bL!il q~ 1'1n 

~1l.J11ci,:: 1 iL 'Ylfl'i'.tfll'\1-:isi 1 tJ~1L 'i'.t'"n,nnl.J 1~t111qLif1V1l.J1tJL~L il'"t1ci1\I~ L~t1~1'1ti-:1L 'Ylfl'i'.tfl 

rhb,::L~nci11ti-:1 1Tiim1 (method) n11~1L'i'.t'"n11 (procedure) qm>iTI(strategy ) LLt'l:: 

nt<i qmi ( tactices) nl.Jn~~!'.J L -w11::a-:i ~nci11 l.J1ii~1~ il'"fl~t1tJ1::n fl'U~fl \lfl'lll.JL iJ'" i'Yl tJ11'll~l'l1 
(scientific) bbt<i::'1t<itJfi'l1tlll'l'i (arts) 1'"~tl1'"n11L1!'.J'"f111~fl'"~\IR'" 

~nntJ1::~un11cl~~1'"l.J1 qLLl'l-:i;jfl11l.JL~fl,twh q~1'" l'tnilln~1'YJnfl'" !P\1-:infl-:1 

~::tJ1::;'n~'1imfi,,1-:111 fie - m,11v ~tllt1'"1J11l.J~ci1u'"n11illn~1,i'"l'\1-:inri1'Vllt1~LiJ'l-I 
c!tllfl'"l'i 1 !'.Jrl'"~",f'" LLl'l'Yl11~::;jfl1 - fll,11~'Ul\lrll'"tJ1::tlltJfl11l.J~1L 1~ L '"f111M'"b D'\-1 
flci1-:1~ 11'11t1n11tJfll.J1'uituiifl,1nqu-:ifiuiJt)sl'tf1 LYlfl'"nl.J-:11'" l'tm1r.m LLt<i::~-:imJ 11LiJ'l-I 

q;jfl11l.Jt'41l.J11ci L '\.\n11t'4fl'\.\ c!LL!il\IL ~fl 11fl-:if11h::nflu~1t1t)sl~~l'1ri1'l~'Ljflflt<ith::t'4ufl11l.J~1L1~ 
L '\.\ 1111n~iifl-:il'l'l-ILl'i,i'" '"flm 'V1Ufl11h1mn1l.Jf fl 1ll.J~1l.J11mLt<i::1h::tllum1rnLLci' d fl 11miJ'l-I~~ 
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• L rlflitfl. ~rinifiLLt'l::nm~'1 ,::Lthlot1.:!flhh::nt1lJri1t1'tlJ L 'W11::a.:1L vici1if ,::LD"fl,t'h"fl,~t'4f l.:!Lt'41lJ 

fl11iJ;j • ;lt'l1.J" 'l lfnun11tl~iJ;j1111fh L "fl,L ;.:i1ri~1f'!1t'4m1 lfu11q~mri1Lh 't~ LLt'l::qLL'1.:iij 

fl'lllJL ~tl~"fl, 11m1t'4fl.:JL rlflWJ ~rinifii LLt'l::n~L~"ii"fJ,LUW ~ti.:iflt'41lJ11tl,::L1£.J"fJ,iLLt'i::th£.J ttJ"fJ,L~~'l[J 
L riflitfl11t1.:in11 'l i11u1"fl,n11aut'41"fl,t'4t1ut'41"fl, ~"fJ,it£.JiJ 'l in"fl,ti~ 3 115 L~LLri 

-E 
n11'li'LV!fl~t'l (rational) • 

L riflit~,11t1.:111u1"fJ,n11aut'41"fJ,t'4t1lJt'41"fJ, n11ff "fJ,'WlJa.:1 'l vi,J (discovery) 

n11ri"trn.:i (expreriment) 

6. 6 .1 n11'li1!5n11vi1LV1'J~t'l (the rational approach) 

L~t1.:in11~nt1u1mLt'l::tl~n~.:i 'l iL~nf,m .. nLLt'l::~1L Vl'J~ t'l L tl'l i~witu11 L iJ~u,,£.J 
ri1t1~11t1.:in11L1£.J"fJ,nl1t'4tJ"fJ,1r1£.Jlf'llt'4fli ij ~t'ln111,£.J~,::V"fl,V"fl,l ~L~ti.:iifv~ 2 11 £.JL~LLn 
Bybee(Bybee,1981:21) LLt'l:: Lunetta (Lunetta, 1981 : 1) '1 1\l'Yhn111 ~£.J'lm~ti\! Ur11Jlrl 
11t1\llf ti\ltl~D'~n111ri£.J1f'11t'4i;ii 'WlJfl'lllJ,1.:i~t'4tl"fl~ti\ln"fl,11 "n11m ::~~ 'l iL~nf~n 'l i 
L Vl'J~t'l~"fl, ~u 11L tl"fl,n 11~Yr"fl,,1"fl, ri1\ln11fin "rJ 1 ~;jflruf'i1iJ1n ~q" " 

n11t'4ti"fl,t~ £.J1fiin11 'l i'L Vl'J ~t'l~"fl, fl1 q t'4V w~::fiti\!L iJ "fl,q~ l L iL~nt'41 lJ 11 ti vi lim~q tl 
vi1vtl1::L~"fl,ri1filtl)11t1.:1L ~ ti\l~t'4ti"fl,t~£.Jn11 'l i'L vii;i ~t'l LLt'l::n11lJ 1fi~ itmJ 'l in~inn ~ q" 1~~Lri 
n11 'l ifi1ti1lJ LLt'l::L ~lJ~"fJ,LL 1 \!Lt'41lJ (reinforce) 'l lfLLnL~m ~ vvi 1 fi 1 i;ivu~ tJ nfi tl\lfl l lJfl 'lllJ 

fiti -m11~nntl1::t'4lJn11ci ~ qLL!'\.:itl1::t'4lJlJl L 11,::'WlJ 11t11f11 'l i'rht1 llJ~L VllJl::t'4lJ LLtf ,,:; 

if 1 £.Jt'4f l.:i LL 1.:1 LITTiJ 'l lfLLnLt1n v ~flt'lti"L 1 t'l1 

6.6.1.1 1fin11'li'ti1ti1iJ 

~uif .:i LLl'lt'41!£.J tt'4fl1l~t'4L iJ"fJ,fi~ i n L iJ~ ~ £.JtllJ1U fl"fl, llfltl4~n 'r!ru:: ~~ L\P\"fl, 11tl\l fl1 

tl1::n11vi'ti.:i ;lvn11 'l i'rhmlJL ~v 'l lfL~n Lfiflti1J L 'W11::rhti1iJ,:: if1£.J 'l iL~n-f~nn111 'W 1n~ 
1,11ci fl1,:: 'l ifi1ti1iJLU"fJ,Lfl~tJ>i~vm1,t'4tiUfl 1 1lJL i1 'l ,11ti\!L~n fi 1 ti 1 lJ~fl1 L i'"l::if1 £.Jn1:;~"fl, 
'l lfLt1nfi~f)"fJ, L "fl,~n'r!ru::1L~~ t'4f l\!~11r1 LLt'l::M;jvm::ri1 "fJ,tJ n,1n ~"fJ,fl1 ,:: 'l ifi1ti1lJ L i] "fl, 

Lfl1ti.:i;jtJfl1lJfllJnl1n1:: ri1 nl1LLt'4"\ltltln!ltl.:IL~n LLt'l::t'4llJ11tl 'l i'L ~tit1irUt1~~fhn11lJ 
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n11L1 tJ'\.ml1~tl '\4L~tici1\ILtJ'l4m.h::~.:if1 Ul\lflf \lfl1tll,,:: L iflltlllJ)Jlfi,'14L n'\4 L utl'i dl.,J 
f11'il.:111~1'tlJfl1;"1'iti.:i1if'l1ti1lJ~7titi1lJtfltiu11M,1nn11't1J111J11ti.:i11 fl1fl111if'l1ti1lJtici1" 

L .,~__,,:;ij ~ ~~~tin1L1 ti'14f ~ti\IL;\n ~~n11~H·v~ti\I Karplus LL~:: Thier ~1.l 11 "tihti liJ 

~ tl\lfl1~n,:;"l,J'tf1vn1::~'l4L °l-fL~nijfl1llJ~liJ11tlL '14n11LLrliff,lJ~l • (Karplus and Thier, 

1967 : 86) 

6. 6 .1. 2 n1111\ILL~'l4Lifil1ti1lJ 

tflm ~!Jlfiflltll)Jijfl 1llJdlfif,lJ~ tl~ll 1'14fil1L1ti'l4nl1~tl'\4 qLL~\l Lfl1L~'\4tl i'l41'ltl '" 

n111 if'l1ti1)J;r.,,~ti'tu-d 
1) fl1 q~v'" ,::!Jiti.,,il '"a.,,fil'iti.:in11~ti'" 

n1111\I LL~'l4n111 if11ti1lJ..f 'l4titi 11L U'l4L 'Ylfl-Uflfid1fif.1Jfitl!fl L ~11::f'l1 ti1iJ 
~ ::'tf 1v~°ft11 °l-fL~mn~n11 L1 v'"·rl '"L ~ti.,,111fifl1 °ft1lJ1~ti'"tflv;ji'"!Jlti'\4Lu1J11)JL tr1~lJ1 v'Yl1 .:i 

m1Mm~nfin1w\.\~L 1 Krathwahl LL~::flm:: 1,r;m:;;f1.1~ti'1Lil1~lJltJ'Yl1.:in11;in,,1"l 1 6 ~'14\Jlti'\4 
~f ti)J ~";r 1ti ci 1\1 ~ti \In 11~f l\lf'l1ti l)J;r.,,~ti 1 u 'it' 

i'l4l'lti'l4fi 1 fl1llJf (knowledge) ,::L~'l4L'"L~tJ\lfl11lJi1LL~::a.:1~1\I 
~tJ,:;1:;~n L,r L 1\''14 

(1) n11ilLL'\4nLL,nLL,\I 

(2) im-n,,7.,, 

(3) iti~lu ~~mnmori fltJ'l4L,-iJ 

( 4) ')t\4tll 

(5) ~u1'\4n11 - 1.Jl'1flf .:1L;\nti1,,::'Yl11rnL~ff.:i"l,J~1lJ11ti°ft1 
'tllii't,r 

i'l41'1tl'l4~ 2 t11llJLi1h (comprehension) &'L'"a.,,~~1lJ11mh£J'Yltl~ 
atifl1l)J~)JltJL,r L ,r'" 
( 1) tinu1t1ti-.1S\1~1J1'14L1ti'14flJlLL~1 
(2) LLD~iti'4~L'1L~n,,m::'11'1 51 

I ' .I' '1 
(3) ~v1n1cl li"'Yl1.:i~ti.:1L ~'Jn11cl fii.h,::u.:iLn"~'" ~,r 
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i·1.ii;rn'}\~ 3 n11ii1'4.Uli (application) Lifwn1ii1~-:1~L1!'.J'}\fiJlLL~1 Lif'}\ 

-..,r.rmnmori f'ltJ'}\L"lfU LUliLLnuqJ-..,lL~ 

i~\JltJ'}\~ 4 n111Lf'l11:l1 (analysis) fitin11LL!'.JnLL!'.J:~"~l'iti-:in11ti1!'.J'Yltl \Pi 

~tif'l 11iJ-..,iJ1vtitim U'}\ci1'}\citivL~L ~ti 
C 1) fim~n-..,1t'l 11iJ &i!~~l5'llti-:ici1'}\ u1:ntirn -..,ci1'1f''}\ 

(2) ii1'4.UliLU'}\L.._,~~t'IL'}\L~-:1~u,n'}\ - ti'\l'-11'}\L~ 
(3) L 1.l1vrn tivrnLt'l:f1'}\-..,lf')m1h: tvir~ 

(4) LL!'.Jn ~1LL~ntitimu'}\ci1'}\U1:nm.Jcitiv -i 
i~!PJtJ'}\~ 5 n11tl-:1Lm1:l1 (synthesis) f1tin11ii1ci1~U1:nti1J'lltl'°'~-:!l'll'°' "] 

.,., CV~ 

L 'lll\P11!'.Jn'}\L ~tl 

(1) t<tf1"t<t11fi~-:i1-..,,J "] 

(2) L YliJ~"r-Lf'l1liJflil'1tJcil'°'n'f 1-:1'lJ 11-:1 

i'}\!PltJ'}\~ 6 n11u1:LiJ'}\~t'l (evaluation) -..,iJ1vti-:in11-W,11m l L ~L ~-:lf')tit!ll~ 
LLt'l:1.l1iJ1m'llti-:i~"!i\1" -i t1P1vn111i 

(1) LLtlt'l-:JitJf'l1liJ,1-:J itioW~,~ LLt'l:itia'-:!Ln!Pl • 
(2) n11L 111 !'.JUL timJ,ln'Yltl'l~I~ LLt'l:iti~11.l 
(3) -..,r.rnm1ni'Ylv1 

L ~ tlf'l1L~'Yl111J ti"1: ~1J'lltl \IL i:h-..,iJ 1 !'.J'Yll\ln11 fin ~l LLt'l :11 !'.Jt'l: Ltl !'.J \Pi!Pll'-1~ '}\!PJ tJ '}\ 

LL~ 1 fl1,: l'iti-:i 'Yl11u 11 - th Ll.Jf'l1;" 1 ithtn)J 

230' 

2) fl1,:l'iti-:i'Yl11u11 Yi1'4.lJ;-:il'iti"1ifi1miJ 

L -..,~~t'l~iiliJl~'itU~'\l~L ~L~ti'°'lfi~LLrl 
(1) l'iti-:in11~,:!Pln,M1J11 L~m1!'.J'}\fL~tl"~f'l-~tJ'}\-..,1tJL3J 
C2) fi1ri1iJ,:if1v 1 'l-1fl1L~11" LLt:·mLLt'l:u1uu1"L~ti"~,:ii1"L1.l~ti'}\ 1 '1-1 

~til'if'l~ti"nuf'l11iJ~~ 1, f'l11iJ!'iti"n1nti"L~n 1 '}\i€~L1v~ 
(3) L ~tin1:~~1iL~n;jci1'}\11iJ1 ~n,n-l1)J 
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C 4) L Yim_h::dhu:·~t'l.:11'Urh~n L~L\Pl1til-Jl-J1;'1J1n•m11l-J LLt'l::-wf t:il-Jr\,:: LLn"l 'll 

tl·hJtll.:i1~ 
(5) LYit:i~l11'aLLt'l::~1tJL~tJ.Jfi~~~tJ'Ul-JlLL~1 · • 
(6) L Yim.S.:iL~1l-JL "l-fL~mnl'lfl1ll-J!Jit:i.:in11~,::ti'Ufl1'1'l 'Ua.:i'l vi,.J~(di scovery) 
(7) L Yit:in1::~'UL "l-fL~mnl'lfl1ll-Jtll'l L 'UL ~.:!1Lml::~LLt'l::iiL ,\Pl'Ufl~~~ 
(8) n1::fi'UL "l-fL~n;ln~nL ~l-JL~l-J~11'.J\Pl'ULtJ.:l . . 

c 9) tl1::L;j'Ufl 11l-J«l-Jti'Yln~·m11fl.:iti'YlL1ti'U 

3) tJ1:: L11'Yl'!Jfl.:!f'1ltlll-J 

~.:!L~nci11l-Jl;f .:! LL!Jl\Plfl'U!Ji'ULL~111 L ~fl.:1111'!Jfl.:!ti ltl ll-Jiifl 1ll-J LU 'U~ l;f .:!'U l'U 

LLth LLt'l :: ~n,:;L~tJ1::~1.Jfl'Ufl ~\Plt'lfll'IL 1t'll ii111'.J.:!l'U 11~n 1;'1'.Jfl'ULL 1nfiL1l-Jtl'Ufl 11L n tJ 1 fliJ 

f11t11~if 'U -wu 11 Stevens 1~rhn111;'m~fl fl . f'I. 1912 L~l'.J1n1Jn11 'l ithtill-J'lltJ.:!ti11-u 

b.:iL1ti-u~lil'.J~ -wuim~t'l~~1~'U h11 flc,:: 'l iL 1t'l1ffltit'l:: 64 L YiflfltJ1l-J~.:i~fl'ULLt'l::,:: 1 if11 tn~ 
'Ul fit'l:: 2-4 ti1t11l-J vt1t:i\Plntl1::l-J1ru1'Ut'l:: 395 ti1t11l-J (Stevens, 191 2) 

n11 LL tl.:itl1:: L11'Yl'!Jfl.Jtiltlll-J~'U "l,rii q~'U 1,11tJ11l-JL 1l-J1n~1 l'.J~.:! d 

Sander (Sander, 1966) LLt'l:: Moriber (Moriber, 1972) L~nu11~tl1::L.11'Yl 

'!Jti .:iti 1 t11~ tl'll'.Jfllill'.Jvt~.:i~t:i~ Bloom LLt'l::flrn:: L~LL!Jl.:i"l 1LU'Uvt~n LLt'l::LLtl.:itiflnL 1~.:id 

\ 
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o el CV o 

1. fl1ti1iirnv1nuf111ii~1 

4. filtllilL~mbLtJL"Jf 
5. 

6. 

o ~ A 6 

flltlllJL 'WtJ1Lfl11::~ 

filtlliJL ~tJ~~Lfl11::~ 

. 
~ n-i;t11.:: nt1tJu tl llJ 

I &JI d 4 .... 

m~ '1 'YlL~mflr.Jfllm,1lJlLLtn 

'1::t1tJ1.JtllilL ~tJ L ~L~nLLt1~~fl1 llJL i1 h tllr.J'YltJ~LL 'U 1 

fl1llJ~~~~::~tJfl1llJ~lJ1£.J 
'l::t1tJuti1lJL ~tJ 1~L~nutJnfl1 1lJ~lJ ~-u1h::~ -;h~a-nm~ 
L ~fJnTnl!r\1~'1 L~vn11t11tlfl 11iiL ~-u 1 ~fi1~1n~fl11ii 

~1tJrn:mm14f'i1u1~tJci1~ 
' 

'1::t1tJuti1ii 1 ~L~mLnif tiJ~1 

'1::t1tJUtiliJL ~tJ 1 ~L~mLvnitJ~~r\1~ '1 

'J::t1tJ1Jtlli!L ~tJ L ~L~n;jfl1llJf1~t1fl~t111f1 
'1::t1tJ1JmiJL ~tJ 1 ~L~mLt1~~n11L tl1vrn fl vu ~1itJt11U 
LL~::~~mnrn"rir\1~ '1 

fll'W~ 6.8 th:afl'YlfllflllJ'\liH Sander LLfl::: Moriber 

~LL~-3ilf111lJti~i1 th:::Lfl'Yl'\10'3fllflllJ~ Sander LLfl::: Moriber ~llJ1Lt1-UtJU'1:: 
t1tJ~flr.ftJ~ni.J1::~uim~Lll1~lJ1£.J'Yl1~n11f1m~n~ Bloom LL~::flrn::1~n1~-u~1 i'ii-uLtJ~ 

1-uiiu 1-un11L1v-un11t1tJ-uiriv1f1!lt11Jli~'U ti1,:; 'l ~um1v'Ul'11L 'tt'ULUtJci1~;j 
fl 1llJ~illr.Jl'ltJil1.J 1'Unl1L1£.J'Uf iltJ~L~n LLr.f 1 fl1fl 11,::L'1~n 1111.:1 LLr.J'UL ~t)IJl1::LIJl1£.JlJtht1 llJ~ 
,::i.t1lJ1Lit1tJ1.Jt1llJL~n '1 '11£.J Washton 1'1Lt1'UtJLLr.J'Unl1LIJl1£.JlJn11t1f1.:it11mlJL i~~{ 
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1. 
., .. ... -- ~ 

Li~1'1~UL'1V~i~i1\l~\I '1"llt1L-!"l!l~\ILL~\1Sjf'i1L r\1 Lf'I !lflLYl,~11\1 1:;'1tJ'11, 

2. 
. ., -- • 1 in~ ~~nn11ri1\11riv1t'l1~'1i ·~"Sj ~ ... --~ 1\l~~mnm'1n~ r11 ti,\! LL"l\lt1t1~1m.mn!lm:; 

... . 
Yll\I "lYl V11'11~'11 ~fl\li'.!~ 

J,: . n111ifn~Lnm-ri tir,,11t1f~1tuti1vr1~'1L~mLnuqi~1 ti1Lt1V1\11tlV~~;\ILL;\llJ 1 f1 L ~ 
LLrlUqj~l --L "l~ln~l\11~ 

4 . fi1t11t1LU'1 n"l:;'i~ Lil'11~n1~1-J-lnt11t1~~ n11YlnL~ L11,:;d\11-JLij~~b 

'1~~'1L 1~1 
.. d' ... ~' 
L11!1~~1~ ti 

5. f111LLnUqJ~1 n11n1~~'1LL~~~,:;~1LULiLLnuqi~1 L 1~1Lu~nLL"lt1L11,:;LLniftlJ~1 

'11\1 si t'1~ci1\l"l1 

tn'Wfl 6. 9 : th:a11'rlti10111if1"Hi'uum!t1u 
LL 'Ha~fl111 : Wash ton, 1967 : 428-431 

Blosser ~nn11Am~n!l~\l~t11'1t1'111YlV11'11~'1iLL~\1~~1' (NSTN "l~~~rrh 

" 1:;uu fi 1t11t11YlV1t'11~'1f (Question Category System For Science, QCSS) L~miJmL~"l 
1~f'"l11'Ylv1m~!'li~1"lutin~nTl~\lfi1ri1lJ ~\1111-w~ 6 .10 · 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



th:a11Y1 

n11~1L 'iti.\n11 . 

n 11'Yl1J'Yl1 i.\ 

thtlllJLL1J1JiJ" 

tlltll)JLL1J1JL Ufl 

'l it11ti1)JL Yitin1::l'ji.\ 'l-JL~nri1::thn,n11)J'11.J "1 
L iftll)JL "fiti'Yl1J'Yl 1i.\ J1 L \ti.\ L i-\1.h::L~i.\dlfi~ "] 

'lirti1lJ'l i.\a"~L~n!Jlti1J 'lif - 'L)J"li\' 'Yl1J'Yl1i.\L~tl"~L1£.Ji.\LuLLtr1 
'Yl1'1tll)JL ~~J.Jh 'l-JL~nSjt11llJ~i.\h n1::;iti1tif i.\~,::L1£.Ji.\ 
'l itil)JL .y'jtiff 1~ n1::l'ji.\L-JL~mL~fl.Jt111)Jf1flL ~i.\ LL~m u~£.Ji.\ 
Yi'Mi.\t1~ 'Yl1ti'Yl1'Yl1"11)Jni.\,"n,n11)J~1" "1 

I 

LL'Y!ci.J~lJl : ,j'.Jn1 'Ylti.Jq~;i, t1&1'Yl£.J1Ml~!Jl1 'Yl~.J~tlLLU~ 1'Yl£.J1«£.Jt1JW~~~.Jt11llJ 
vhitJlt~n, 2523 : 21 

~LLl'i.J;jti11lJL~w;l1 t11mlJu1::L11'Yl~1L'iti.\n11Li.\!Jl111.J 6. 9 ~i.\ LUi.\t11ti1lJffii 

M 1Jtl llJ L~ £.J 1n1J~~tf~~l l i-\1:: if 1J~ l"]f1ltlllJ U1:: L1l'YliJ'1~i.\LLlf 11,::LiJL \ti.\ L i.\L ~'1-J ~~tf ~~l 
lJln~n LLl'inti1,,:; 1 iL Ui.\Ltl~tl.J ff 1~ 1 l1L~nf;'nm1 1hLL i.\nLL£.Jnu1::L1l'Yl n11L u1£.J1JL -tivun11 

~"~i.\ 1, 'Yl1m lti-\1 i.\L ~ti"~f11L ~i-111L u'Uu1:; tvir~n1~ ci1i.\t11ti1lJu1:;L11m il'1~i.\'it£.JlJ 1 ini.\ 

lJlf1 LL,r 111 i.\t1ltlllJ 'Vl~.J "1 , :;;jf'111P1'11J~tJn!'i '1.Jtl~lJlf1lJl £.Jn!JlllJ LLl'i ~fltl 1J~ ::!Piti.J 1 "!f tilllJf 

Ln1 "1 ., 1lJ~.JL 'VllJl~mL~:;ti 11lJfi1"1L~lJlJl 'l ii;itiu~1 £.J 

Taba L~L~i-1ti1rlt~1Jn11~1'1.Jt11ti1lJL Yiti 1 "!f~tii.\1ir11'Yl£.J1Ml~!Jlfl i.\1::if uu1::tilJ i'lm~n 
11if.J1111~ 6 .11 
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1. n11n1:;'Yi1 n11Yl'\I 

2 . n11~l'1nq~ 

1. n l'Vl~\P1u1:; L~-ut11ti'qi 

2 . til51n r.Jfl11~cl1ti'qi 

1lti\lu1:;L~~ 

3 . fll1'Yilfl 1l~L il L, 

\ 

fl111J;)'1L ~~ 

~-ifl~L f~flQllltJ L ~ 

fll 'i ?!'{ Hflil\nttnJ 

f11'1f11~\l L ~.quLLDDl'll\I'"] 
n l'Vl'U\9lfltl4~ fl i;m:; L ~'U 

' 

., 
n l'Vl-Um:;~D;f ~\Pltl 'U1Jtl\I 

fl1l~cllfiqJ 

L Tiflfi\9lfl ci1\IL 1 L Tim ~-ufl::L 1i.J1.J 

-L!rn 1ifo:;L1L il-uLnru"Yi 

-LL U\lflfln L~L il-u~~ 1n 

-'Yil L~;\l~\P1L i1nci~L t'U~'U 
' 

-LTitin1V1-u\P1ti:;1111iJ1.J 

-LTim~-utiu1:;Lri-uti:;11 

f'in1'1fl11~~~~-ufil. -uu1:;L~-u -L ~11:;L 'Vl\Pl L\P1~\ln 1 V1-u\9l L if-uii-u 
' 

\ill\! '1 
.¥ ' 
il'LL'Oil\IL'Vll'J~C'l\Pll\I '"] - ~\IL ~,.d'ijf11 1~mnmi ci1.J11 

-LTit1~1u~C'l L~t1ci 1 .J11 
' 

1Lmi:;~~rtl'Ufll~'Vl1fl~fll1:: -LMfil'11ltJ:;L 1'0il:;Ln\9l1f-u 

r\1\1 '1 11'1r.Jfllfl!'.Jfl11~tim~l'l - . ... . t11V11n11 ... . . 

~-u'l ~1u1:;nt1Dn11~,11rn1 
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I 
fl 'll'-ltlflL ~14 

~'it114Lf14t1~111v't 14 

~ A ~ A 

~ v1n1mu~:~~~~ 5114 ~v1n1mu~=~~~~J114 

3 . ~ ey"l °r1~ ._, ~~v1mrnLL~: 1i"r1~nm1nm~~1 fl11iJj 

~~~~Jl 'U b~tl'Ul'!J~l-'1 61 

Taba 1 ~b "r1~~·mn11~f1'1Lb wm11L~1viJt11ri1iJ~-'1mhT"J1 
' 

(3 . 1) n11~f1'1flt1.'UL ~tl~14"l:if1mYiiJ~14-n'm~i:114n11·1.bim~~int1 v 

~f1'1flt1m~Ul ~;jflmf'\1~'1~-U 
' 

(3 . 2) f11TILUJfl 1 ll.J"r1~1Vim~~ ~:LYiiJ~-u-nn~:1-un11"r11it1~1tlbL~: 
LL U1fl 11).J L "r11i~ -'1 ~~ 

(3 . 3) n111b1Uli"l:if1v~f1'1-n'n~:1 "Hn11t1nu1v n11~v1n1clLL~: 

n11~f1'1~~~~jl "H 

(3 . 4) n·•m11iJ~Lb~IPl-'1tltln iJ1~:;i\'1() L ~fl1~ll.J l1tlrtn~l~tl~n11l.J'!Jtl-'1 
L~n1~L i.l-uti ci1._,~ 

( 3 . 5) it1t11P1L ~"H ~L~nfi1P1fi 1 ~'1t1~111v114~:if1vL"Hn11~f1 '1~11f'ifl1 1 ~ 
tllPI 1 ~bbrl~'Ubtl-'1 

(3 . 6) fi1ri1~r\l i'~t1um~"l:LiJ"HLfl~t1~n1:fj°"Hff 1q L "r1~~~L~n;jlPIL 1'tJn 

-.bt1t1n~1tJ~u~1~ (Taba, 1965 : 21-24) 

4) n11~1ti1ri1~1Uli~11tl 
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LL larn.:in11\11fli1t11i11h::L11'Ylfi1.:i '1 "L1fl ilf '-l,::L U'-ln11it1r.J~f1.:11.J'n rnn1f'm~:: 
'JJ1J 1'-lnT1L1r.J'-ln11t'ftl'-lL l1,j1L ii'-lL1J'11d;) . ~u.fl.:1Sjitltl.:1Lnfl'l1 fli1ri1l-i~flfl i'ri1iilt'-l1,Jfl11 

,::L iZ'-lfli1ri1ii1J1::L11'Yl~L~n,::fitl.:1fltl1J'l1 1 it - 'Lii'lit ii1nltn L t-r11::,::'L,JLtl'-ln11Lflfl ttJn1~ 
1 '1L~n L'1LL~fl.:ifl11ii;)"L .;;'-l vi1tlSjL·h'-l11ii L '-ln:.m11iii.nnltn tJ\t.:1L~m~n(JltJDf'11ri1)J LLtr 1~.:ir\ · 
fl& ,::¥itl.:11:: 1' .:i~tltl1n11l¥ifltl1J'1 m~n u1.:1flf .:1'11,::fi tJ.:1nci11'!f)J L irm~ m~n'1tl1J fi1ri l)JtJ n 

l'iv.:ivi1v LL~fl.:lfl 11ii ;)f!L .;;'-l r\;jL Vl'J~m Sjfl11)J;)fl1L~)J d1'-lfi1t11)JriL~nflt11J L,JtJn vi1v 1,J~v \P1fl~tl .:i 
nrnL '-l 1~flltll'-I n11 t¥i'flt11J'llt1.:lfll'::¥i'tl.:1'li111,;1-Ytl,Jfl11,::il'1~'-lfl11)Jfi1P1'1Jt1.:IL~n 'Vl1t1nci11 

~1'Vlit'Vl1t1 ~.:it 'Yl1; inn,'-lLn'-lL1J fllfl11LL~'1.:lfl1ll.J,1.:i1 ,~,::it1r.J L '1L~n~1l.J11t11J1t1Uiftl,l'Vl l 
L '-lL ~tl.:l~L~nnl~.:l~'-l 'l, n l~.:i'Yi1n11'1'-lfl 1' 1 LL~::YWlr.Jl)J~l'Yll.:!il"1m~mLnUtlJ'Vll L 'VIL~ 

Sj ltn 1;'r.JV1~1r.J°r11'-l\t ln11;ln ,;1L~ r.J1nun11\11'11ri 1).)11fl i Sj11 r.J~:: Lti v1P1ri~ 1 

Buggey (1971) LL~:: Savage (1972) "r'l1Jfl1l)J,1.:i11 n111ifi1t11l.JriLiZ'-lL~ 
L~tl.:i~;iiftl,ltl,111::~'1L3.:I ., it1r.J 1 '1n11L1r.J'-l'Jltl.:!L'1nihm;)~'-l LL,] Soar LL~:: Ruth "r'llJ11 th 
fi1t11)JL 'Vlcil~'-lL ~n::,.:1L'i4"r'l1:: L '-lL ~tl.:i~~UtlJtlJlr\Sj1::~UL3.:!Ln'-l11J LLtr1 ,:: 'Yi11 '1L~nr\;j c-mn11L1r.J~ 
~ltl~LLtr1~.:iSj~t'ln11L1r.J'-lL~1t'l.:IL1Jfln im~t'l~.:1nci11,::~tlflfl~tl.:lrl1J~~n111;'r.J'Jltl.:I Ward LL~':: 
Tikanoff (Ward and Tikanoff, 197 6 : 4 8- 5 2) 

Kondo (197 8) 1lr.J.:ll'-ln111;'r.J11 'Vl~nL3m1'Ylr.Jlf'll~1J1i~'W'w.i~1if~l.JlL 'Vl,J"J lt~ 
~n,::L iX'-l 1 ~n11'l i't11)J'Jltl.:lfll L '1~tlflfltrt1.:inu 1~~~1Jmcl,J1.:i '1 r1~~1J1if '-ll.J11 ihh::nvun11rMm 

Bedwell (197 5) 1;'r.J"r'l1J11 L~t1'Yi1n11~nt11J1l.JfllL ~1::~rn.J1::ti)Jfin,;11 ~f;'n 
n 11;1LL_~n LLr.Jn1J1::Lll'Yl n11L ~[J'-lLLt'l::n11 'l i'fi1m)JL~ tnnun 11-W'WJ ~l~~Utl,ltl,11LL~1 '°'1:: it1 rJ 

1~L~n;jfl11).J ~l)Jl'ltl L '-ln11rin!1f.ljvi1;)~'-l LL,Jfi1t11)JL vici1lt'-l ,::!Jitl.:11,J L ,Z '-l L ~L~tl.:i ~~Ut!Jt!J l 
1 ~LL1J1n,J1.:in'-l)J1nltn 

Lamb (Lamb, .1976 : ·22-23) nci1111 "ti11Jiv.:in111'Vl1jti11iJ~mrnTit:·mL~ 

n11L1 r.J'-l1'Ylr.J1f'11~1J1itlci1.:i,1.:i;.:i flr~::l'iv.:i 1 i'fi1ml.JL Ylv 1~L~n1J1t1u~~v.:i1~L~t1.:in11'\.i11 Ul i 
n111Lf111::"1 n11~.:1Lm1::"1 n111h::dj~~~ n11~1ufl11l.J LL~::n11'1Jr.JlrJti11iJ 1 ~lJ1nri~1P1 00 

5) n11'l ifi1ri1l.J L '-l'Jlu1'-lm1~u~1'-l~t1u~1~ 
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8£Z 

ls rm~rtLll::~LplULrt~ljljrirJut\fl1Ulj1rtLl.lttlj rtlllrt~illjQ~1 (£. 9) 

li.b~ULl'C!\ tr1LtU.::~ULrJQ~tltC-Q~1 

UU!\trtLll::~m ls rJL~U~Ll/,!'i1»rtLllL~t\fl1ttYrtLllL~,!'itrt~m~i (Z • 9) 

C-tY::~li11t\QtiltLUt\"'111rtrltli1 :: I ft" 

tLUt\ t rtllll~ 8-9 1ULrt::t[1r1QYr1QtC-LpGrtlllL~rtrJ~t;1ttY (1' 9) 

_l:f11G~C-~rtllll~,!'i ttLU::t\ 11Qt\til1QII.C-~11~ 

rtlllL~,!'ittLUQ~tLU::t[1C-Lr1Y!;YU. 1 (9 

(9 Z-£<:: =vl61 'JOl:J!A)rlt~U~ J~urug c-QII.rJ~t,tLU~l';l::~in~~l?!d c-GrI.LlblbJH~tJt\L~t\ t Lt\l'M~ 
t.L u~~ llu.ri_vc-G~Ylf Gt.'l::~_µc-~ t 1c-LpG~lt\rl~ 1L~1c-13L~~c-~t\ 1£.L~ c-Git\ t;rJ r.. ~f t\r.l ~ i,.~i::~Q ~, 

lsC-L~~IJtlll~,Ct~ [1G[$N.l~t\fl 1::~U~1t\~ t\tt-1 r1QtJt\tt.'I r1~.t.LUt\t r11I.t\ t L~ L~ JOl:J!A 
.. .. 

~t\k\L~t}!t\fl1Ult 1 

-::rJ::w~reir.i~1rnJJ-m~tLUt\tr11I.t\fl1t\ttilr1Qt.'Jt\t.fim~tLUt\tr11I. (L. S) 

L_!\~C-t~[1tt.'1~"'1Q~~r1QlflL~fC-Q~ 

t\fl1L~ftllY::~11U1i1C-,l)o ~.b~ULl'C!\ tc-G1t\lflrlt~f t\r.l~ 1tLUt\_!\ 1c-G,i*l::~ (9 ' S) 
,. ' 

C'Qit\lflr.lt~LU.::tu ... . 
Q[;C-~~t\fl1::~L~ UUL1'CU1i1~111!\ t Lt\Jmfl1U.Lr1U.r1C-~t.'111 C-Q,i*l::~tY (S. S) 

L~t 1~Q~lfl~QU~m_vtYC-L~~::trtLllL~,!'ittLUt\l\ 1c-G,l*ltY (v. S) 

~.b~ULl'C!\ tt\rJ~1.t.LU1'LULr.lttr1 

r1,VL§o ~ t t~C-t[1r1![1lltlrtlt.'IU1i1,.~ t r.l t~::~~t\r.l~1U.r1rtr.l~lfl1c-G~::~ (£ · S) 

!-l~t\~L~~t\Qlflt\J:l'CLlfl[11t\Q~tLUt\r.l~1tLUt1.t; 1L~C-Q~::~ (Z · S) 
' .. L~t 1t;Q~lfl~Qlt\~c-t~ I ... I 

t\"'111C-LttLU[:Sc-G,.lfl::HtYt1.tt.'Jr1Qt.'Jt\tt.'lr1~tLUt\tr11I.C-QII.t\r.l~1U.r1 (1" S) 

L~t\_!\ i,.~i::~,, L~t 1liQ~lfl~QlYrtlllr1QtilrtlllL~,!'i t U1i1,.~ tt\~::tur.i r..~::u~c-Lp Q::LMt!1 

r.l ~J}.t\rl ~ 1C-13L~~1'LULr.l ttr1r11JL§o 1_.~ t t ~C-t[1r1![1tLUU}fU1i1!\ t rJ t~~i~rttt.Ut1.fl i::~ t1. tt.'I r1Qt>'.I 

t1. t t-1 r1~ tLUt\ t r11I.rl li 1 t\QtiltLU L ~ L,S-Yt\~ tLU~ l';lt\LC-rl L trJ li 1 UL~ C-Lp Qt\ fl 1 }!flt.'! L1'Lr.l U. ~ ty C-Q II. 

t1.Qt.'JtLUt\rl~1tLUt\tr11I.t\ t ~ tt\t.'lrtl:tY!\ 1»}l;t.'JL1'LrlU.~L~UWtLUU~t\fl 1 JOl:J!A 
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. L yjtl 'l ~L;\n1.1.ci~n'"'1tl1.JLYfll::L;\n,::ci~Lar.i~;f~"t11 'l ~L~tl~rl'1TlL1 !'.mf 
af'1'111iid1'1'1Ja~'LtJ 

( 6. 4) '11'111L 1''"1::r.i::L 1a1 'l ~L;\n'1tl1JYitlt'4i1'111L Yi1l::L;\n,::L'11jL 1a1;)~ 
'l i111t;1rlL ~ii1::t'4ilLLa::ff ~dj'"n11t'4f 1~'111ii~'"'l, 'l ~L;\nntr11.1.t'4'1~ 
'111i1;)'1L ..i'"1.1.a:: tPi;itiu'L,jii1n 

< 6. 5) ,,1,,111 i'11t11ii 'l ~1j;1'"1'"ii1nci L yjti 'l ~L;)matin'1tiuLfifl1iit'4111Yi 
• I 

1Jtl~Lf'lnl.l.'1Ci::'1'" 

( 6 . 6) flltlliifi\t1i11'l i'111L~t'4tl'1'1trti~nrn~tl~111rlL;\m1r.i'"illLLtr1~1ti 
LiJ'"flltllilrlff 1QL ~L;\mLt'4'1~'11lil;)'1L ,.;'" 

(6. 7) n11'li111t;1ti'!l'1r.in1::tf'"'l~L;\n;)" L'!I''" 

< 6. 1 .1) n11Lmr.irn lir.iu 

( 6 . 7 . 2) nl1"411JitJ;)'1L ,.;'" 

(6. 7. 3) n11«~Ln'1 

( 6. 7 . 4) n11;11.1. '"n n111.1.ti~nqii 

(6. 7. 5) n111.1.tJ1'111ii~ii1r.i 

(6 ; 7. 6) n11~'h11nt 

(6. 7. 7) n111L'111::~ 

(6. 7. 8) n1'lLT1u1.1.a::;'1'l::11uiti~a 

(6. 7. 9) n17tJ7::LSl'"~a 

(6. 7 .10) n17\t1'Ltfli 

(6. 8) fllfl17L'll'tl1t11i.1n7::Pj'"'l~L~n'l'll'11111'"n17;)" L~'" 
(6. 8 .1) n17fi'"fl1'1 - Lt>t1YitJit1~aL~ch\tl.,jt1ci1~L7 
(6. 8. 2) n17Yitnn7cl~7t1n11~~L'fi.i~;iJ1'" Lt>fl;)ti11,::$jfl::L1 

Lflfl('"U1~ 
< 6 . a . 3) 1111 t lft)1;1nti,111i.i - n1 ti.iLt>fl;~,h~'"flL ,i-'",i'" 
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(6. 8. 4) n111h::dhu:·-1t'lri1~1ri£J1f'llt'l'l'l'°f - ti1Llil1ii1n11ri\P1t'lM 

L titit1'111,::L'1~mL ~ ~ti~l11tihl 

( 6 . 9) ,~Yl£Jl£Jli!L~tin 1 ifi1ti1i1\1t'll£J'"] LL1J1J t1P1£Jti1ii L iL~mrnrn~£J1n1J 
• tJ::.h' 'tJci1~"L 1' ' l'htii. 

(6 .10) f'l1f'l111ifi1ti1i1~1L~L~fl~~L~nrhn11ri\P1t'lfl~l'i1£J~~Lti~ LY-111:: 

,::ih £J L it'l'1i111ti~1im~t'l!Jl1~ 51 i111 il'lfl1JLl'iLLt'l::f'l11L iJ~t11ti11J 

LL 1J1JL tl\P1 

( 6 . 11) fi1ti1i1~~ lill L if'l11mi1 L ~L ~tl~L~Y-11:: lJlnn 11fi1ti1lJ~fl 11~'ll 11~ 
,~Ln~LtJ 

(6 .12) f'l11l1~m~£J~n11ti11J~,::~f1~f'l11lJtj\P1~\P1 n\P1~~LilJ1rt~t'f\P1 
( 6 . 13) Yl£Jl£JllJL~flflLf'l~tl~ 1 i ~tJn1clLLt'l::1lin111Jl~tJcil~lJlil'1 £J~f1~ 

flltlllJL YltJn1::~~L iL~n5jttin1~t,j'IJltJ1JlJlfl;r~ Lit~ 
C 6 .13 .1) n11tinuqil11 

( 6 .13. 2) ~11~11Y11~1Y1£Jlf'll~l'l'°fLLt'l::L Ylf'l t ~tt'l~ 

(6 .13. 3) 111Yl~L~£J1rl1J1Y1£Jlf'll~l'l'°f 
7) n11~1fi1ti11-l"LtJLi 

n11~1fi1ti11JLUL ifl ~n11L1£J~n11~ti~ ~~ qLL!Jl~Sjf'l 111-l~~L ,11LiJ~a~;1L iJ~ 
vci1~~~~1l111Jf'l1q~fl~ 1'1m'lYi1::tJci1~~~L~fl~~riti1lin11Lifi1ti11J f'l1,::,j'tJ~f'lfl£J1Lf'l11::~ 
l'l~Lfl~fl ~'1t'lfl'1L 1t'l111 L 11,::Sj1lin11tl1'1Jnl ~n111ifi1ti1ii1'1£Jn11tl1::Lij~~t'll11tin111Lf'l11::~ 

fi1ti1lJ~~11J11 itJci1~"L1D'1~ LL ~1ri1~n11~1fi1m1JLUL ,fl iLn1P1tJ1:: t£Jir~~~f'l11n1::ii1 
~~!JltJ"Ltl~ 

240 I 
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(7 .1) tJci1Lifi1ti1i1Lil-l1n'1n L~fl~~fi1ti11JLLtt1f'l11~~iti~~Ln'111qti1lJ 
tf ~1::£J::L 1t'l1 L iYim l1i11::l11tJL1J 

(7 . 2) ,~ 1ifi1ti1ii~Sj1::~1Jf'l11i1£J1n-~1£J1 iYim l1lJ1::f'l1,::,j'tJ~Y1£J1£J11J 
1Lf'l1l::~flltlllJL l1cil~~Lamifl~ L Y111::,::ii11if'l1Y1111J11~~tl l\P) 
;~ f'l 11tl llJ LLt'l:: flltlllJ L l1cil~ ~ ,::Sj ~ t'l'1tin11L1 £J ~ f LLt'l ::Yi Cl~ n111J 
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,,fl'1L~nfl ti1'1 l -,~1'1 fll'::fifl'1V18m~ t1'1n11l "Jl''11ti1iJfi~1t1, ~n~ l iJ 

V17fl'11ti1iJrft,jSl'lmfi1Pifl,,t11~n17;;" L Yi71::~fln,1n,::Sl~Liu8t1 
Piflfllqt11iJu.d'1 V'1,::L'4i'1'1fl11iJ«tJL'{~ fl11iJi~11tJ LLti::fl11iJL,j 

L'4~L, 1 ~u.rh~n '1~t1'1,~il~n11L'4i'1'1~L·nSt11 ~a.n,,t11~n11at1L'41~ 

L'4tit1L'41~an,r1t1 

(7 . 3) fl11'l "Jl''11ti1iJu.t1rntl,-iu.~::'11ti1iJfin1::'1~1 ~L~mn'1fl11iJ;;'1L'4i'1.:1-
~11fl1 ~iJ1nfiq,-i 

( 7 . 4) ni1n1::,Y~ 'l ~L'1nointi 1ii'lf~L iJ~n11~i1.:1~11'1t111t11n1f'1,,tl\l,,t11~ 
n11~tl~1U~tltl~1U ;\IL ilu1n1n,,,tl\lfll'::,j'tJ\IVl1LL u 1'Yl1\l~f 1\I 

a.:1,\1\1 i'j L i\'u n11~f1.:1a\l~fll'1nTla4'°t1.Jti\IL ~LLrlL~ntl~LL'f)Jtl i'j 

(7 . s) fll,rti.:i'tii"l i~1w1,V1lt1ri'Liii1n,uLnu'tiJ LL!J!,::,j'ti.:i°fi11'luL~;jtJu 
q~1~ 1 t1n11~L1tf l.:it111t11n1f'fn11L1 tiurL iLLnL'1n 'l iii1n~L'f" 

(7 . 6) n11t1tiii1't1 n11t1nciti.:i LL~::n11iiti\IL \1uflm'11,,ti.:ifi1ti1ii~L;1n 
~titJtlllJ ,::L iluLfl~ti\I~ iL'1m~\IL l1uti.:ifl11iid1"1~LL ~\ll'lU ~.:i,:: 
Lilun11n-l::~ULL~::ff 1~ 'l iL;1n~UL ,L ~iif u 

(7 . 7) ti1ti11L iu1::t1:: 'l iL~nSjL 1~1t1'1V11fi1l'ltirnrn::L~tin111~1m <l ~ 
L VllJl::L'tlJ 

(7. B) fll,::,jti.:i'li \r1fl~fln11'lifi1ti1ii · 'liiJ1n~q" LYi11::,::Lilu 

Lfl~tl\I L ~'11fl 1llJ L ii Ufllfi;j flll41l1Yi LL~::L'tlJ11tlll1YilJ ln f u 

L ~m ilun11L ~ii~uti11iiL ,j1 't ,LL~::n11~1fi1ti1ii'ttl'l <l ~Ln'11J1:: 1tiin.tii1nf u ~ 
LL\P\\l;\l,, m~Ufl~1tlcil\lnl1~\lflltlllJL ~q~1UL'1nn~1 L111tirn fit11J LL~::1Lfl11::~ ~.:i,\ti'tu-d 

fi1tnlJncilJ 1 • 
n. "11Lti11::~'11\IL viuriti~"lnd''11.:im-Yil'lvii1nr\q" . ' " ... ... ,, . (JlfiLL(JJUlJ,,ln,,l 

fl. n{),,fl\lflli~Lllfi~LLtl~\111ticil\IL1 
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ti1ti1imqii~ 2 

n. L1if!Sjfl11ii;l"L ~V.flV1'1,'l 

11 • LtiflL ~V.fl::' 'ltl1'1 

fl. L1imfl~£Ji1~1L'fflt1f!ci1'1,'ltl1'1 
L~fl1Lfl'l1::"M1ti1ii°rf~L'ffl'1nqii,::~t111 '11ti1ii'l v.nql.J 1 -iv. Cf 1J1tltJ,::l'ifl'1fl1if£J 

fl 11iif im ii,,1 '1 fiLfl£JL~£Jv.f ii1LLd°1 LLa::Sj«n~ru::Li'.lv.'11ti1iiLL t1t1il'1 q'1flt1,::ifl'1"rlt1"rl 1 v. 
fl11iifLn1 '1 LLa::,::fanti"~" ri1v.'11ti1ii'l v.nqii 2 ,::Sj«n~ru::LLt1tJLil'1 LiJv.n11inir1v. 

'Yil"r11£J in::,Yv. 'l l1Cf '1tltJoff'1vilJ'1tl£J1n'1tltl 1'1£Jn1'l L ;,if!;;'1L ~V.LL~::L'{~Utljtlj1l.J11'1tltl tl'it1ci1-i 

n 11-i"tJ11-i n1'lLafln '\. '!l''11ti1l.J '\. v.1h::L1mnql.J 2 t11-iflf-itJL vi1jt1v.,::~1tJnl'l1lJ LL!Jlt11ti1tr 

t11l.J,:: L~t1n ~"r11i11'L-JL vil.J1::L'fii LLli1 ,:: L ih:m1'ln'l::Pjv.ff 1~ '\. ~L~n ',r'1t1rnm::vi1it1L'{1i.1Ll'l11~n '11 tJ 

trLL!Jl-ifi'111 tl"rltl1"rlfltht1tljflL'{fl1ltl'1flltrt11lJtl ~fln1'lL~tln 'l 'iLL 1 -iif t1vi1t1n11ff1 ~ 
'l-JL~nSjri1v.11ii 'l v.fhn-,-,ii'l-JL viii1::L'{i1 n1'l1ltlna-ii'.ta£J'l l1Ln'1n11£Jt1l.J1't1~t1iim::vi11-iti1 

nrn~nn11viama£J-in1-, 1. 'i~1v.1~vi-J1~'1fl-iti11.-Jl.J1n,v.Lnv.' 11 n11l.Jt1-iL ~v.f)rut11'!rn-ithti1l.Jti 
L~n-lnti1l.J Lm::n111J1t1t1'11ti1lJ'tlfl'1tll ,::Liiv.LL 1-iif t1fi;\ LL~:: Sjf)rufi1l.J1nfiql'l!J\ fl 'tltl 1v.n11 'l i 
ti1ti 1l.J 'l v.L ~-i 'l 'iL vi'! t-l~ ~'1t1t111L iJv.'tltJ 1v.n1'lL1 tJv.n11L'{t1V. 'l v.L ~-iSt1L'{1V.L'{t1t1~1v.1J11l.Jfil'it1-in11 

6. 6. 2 1~n1'lL'{flV.LLtlt1tiv.ti1'1 (the discovery approach) 

1~n11L'{f!V.LL t1t1tiv.ti1'1 ;lt1'tlt11v.n1-,fi,itJ-in17fi,:: 'l-JL~n L~L1tJv.jvi1t1fin~1 
fiv.ti 1'1a-i 'l vi).) '1 ',)',)' 1 tl'1V.Ltl'1 

ti111 tiv.ti1'1 vi7t1 tiv.~t1S-i't vi).) '1 ~'µ. Sj'tivil.Jl£Jtl11l.J11 LUV.L~i-i111ti 
v-i °'t).)Sj t;l"tiv.~t1l.J1nt1v. LL'1"r111L ilv.n1-,L1£Jv.f fltrL1£Jv.L'{1i111tif, rhti 11l.JL i11, "L,-i"t,-i£J't,Jl'ifl-i 

t11if £Jti1 LL v.::'\.t 1 vi1flti1t1flmci1,1n ~1iv. ( t11-iflf '1fl 11l.Jf vi1t1im .yj,,1-il'I ~ti l'l,v.n !J mru,; !J\1-i'l 

~ V.L iJv.S-i fi~n 1.,, £JlfllL'{¥J'f vi1t1 ~1iv. 'titiv.~ t1l.J1LLd'1) 

L ~11::~~v.n11L 1 £Jv.jfiLn '1,ln tiv.fl 1'1'11 £Jl'IV.Ltl'1 l'f 'µ. ;_, L ii V.L ~tl'1111'tltl'1n11 
: . ;'1'11::t1t1 vi1m1£JtJL1£J-iim~~'11-i '1 '11£J;'1 h'tlfl'1*1tJV.Ltl'1 ~'1~L ~fl 'l l1Ln'1fi1llJ1fltJjl V.L~tl'1 

fl 1ll.Jvil.Jl [J , it1L'{11] LL~:: tm '1L'{f 1'11Jfl'1LL V.1tl 1ll.Jfi'1 

1:: t1t1n 17 L1£Jv.f'11 tJ'1 v.L ti -i~Sh1n JlV.l.Jl~-i LL¥\L'{l! £Jn1n t t111ruL1£Jn11heuristrics 
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tflm~lJ;f wnnrn1'1:: tn'"~tl\lt:i1i;)LlJ;)t"t~f'1\I 11 ·eureka" u1.la11 • i1lJ1YilJLL~, • Cmi;)LlJ ~~ 
L'1Yiu1.l1lJ1m ~tl\l'Ylt:i\1'11ffi i't"tfl\llJ\lfl!J~tl\IYi1::L i1 Heiro) PltllJl t 'Jfl11;it"t't'1i.t llJ11.11'lJ1.11" 

LiJ'"~'"'1'"~t:i\ln11"l i''11ti1lJL ~t:iti1lJi.t1fi,;l'.i~t:iv"'" 1 ~Ln,m11L7vwf '11ti'1'"Lt:i\I LLa::i.t1lJ11 i 

L iJ '"1in 11 t'tt:i'" t" r;"'nn11 Rn ,;1"'u,l\I LL,j" t:i'" ,:f '"L iJ '",j '"lJ 1 

~u ''"n11t"tt:i'"t"r;n11 L i''11ti1lJ~tl\I t 'f fl1l~t't,:f '",::~flflt:in11u11 rJl rJClecture) 

L ilw~ii~n qu11r;1r;,::i11fl11lJ:f~L1urn1rJ\IL 1t:i ci1\l;)LL~1lJ1ti1r.J'YltJfl 1 ~LLnfi,;l'.i t" ti fl t:i 11M,; cl 

~tl\l(J]'";j LL'" 1fl1l)J;)flt) ~YiftJlJLL~1 ti1qu11 rJlr.JSjnaL;j'1-..,1tJQ'Ylti1n~L "t1lJl::t'tlJ ,::t'tl)J 11tl(i.t 1 

L ~fi,;clt"tllJ11tlL1rJ°"V,),) 1 rJfl°"LtJ\I t 'Jfl1l~t't;jfl1llJL ~tJ1l~ltlllJ,::L iJ°"~tJi.t1-..,1mL °" 1 'Yll\I L ~ 
rl,;l'.iLnflfl11lJ;)fl 1 ~ ~"~1.llJ1mLLa::LlJL ,\'Ltl'"inn11~,::'Ylflt'tt:iuim ri,,1 \IL rh,:f'" tl'l rJflm~n,;m:: 
~\lnci11~u ''"n11u11r;1r; t'1tin111 i'11ti11.iL iJ'"LLn'"i11,::;j~a;i 2 ih::n11 

1.l1::n11LL1n : '11ti1lJ~L"t1lJ1::t"tlJ,::LiJ'"i1'1n11rha1rJ • fl1llJLl-l1uf' 'Vl1t:J 

"mnTlLl-JSjt"t;i' 1'"i1'1L~n1 ~Lnfln11~'"i1'1-..,1tJ tJlnTl;jt"t;i~YiftJlJ,::1ufi.,r 
th::n11~ 2 : '11ti1lJ~L"t1lJl::t'tlJ,::LiJ'"il'1n1::¥j'"1 ~L~m~lJ~'";J1~-a::tim-n 

fl 11lJ ,1,,, t" tin111 ifll1ti llJ-B'ntillJ'nnqu11mti'1fl't1.1 

q '11 '"fl" ,::Yifl ri11u 1.11:: 1;i fl 11lJ L iJ '")J l~t:i" inm1t"tt:i'" t" tin11 ;in ,;1fi '"fl 11 

~ 1rJ1J1 '"L t:J" vrn1.l1:: lJ lm t l'W 't'15j "'n n11 ;in ,;1 LLa:: "'n 1;'rJ'Yll\In11 ;in ~11J1 ~ t:J l'l ~.m "'n; l'l 1ri rJ 1 L iJ 'k 

;1'"1'"lJ1n~1n11ti~fl1'11;'r;~"Yifl,::t"t1ifl'1~"~ 
Peaget nci1111 ·tflnlt't~L~n,:: L1ti'"f ,;'1rJl'l'"Lt:J\I1 ~iT\ILnl'l~·m~hnn~~l'lif 'k 

L~n,::!Jit:J\l~\l;jtJfilL it°"n.11'1fl 1t"tflLL~::im~~'11\I 51 ,;'1rJ1J1'"LtJ\I (Esler and E,sler , 19 81 : 3 9) 

Karplus LL~:: Thier L ~itJ;)flL ~~~r;1nun11;ln,;1fi'kfli11'i1rJ1J1'kLti\111 "L U'k 

n 11 !'.!ti lJ1u fl \I fl 11lJtllJ~'"fi 1::"1111~ LL'" 1 f111lJ;) fl nun 11tl\I Ln1J1'11tJfl11lJ tllJ 'W' '"fl:: 'VI 11.:1 

LL 'k 1fl1l)J;)l'),;'1rJn'"Ltl\1'11tJ1::-..,11\liti«\1Ln'1~\ILL'1 2 ih::L~'";f'"'ttl " (Karp I us and Thier ' 

1967 : 40) 

Davis rhn11d111'itJ;)flL ~'"~ti\l"'nn11Rn,;1L~ rJ 1nun11L1rJ'"f,;'1 rJ\Jl'"LtJ \I 

,:f'" thln!J 11 "'nn11Rn,;1L iJ'";l'" ''"lJln~;jfl 1l)J;)f1L ~'"~flLLrj\ln'" ''"Ll-lti1,t"t11.l1.l1::L~'" ~ 
L,\wnl'lL,r (Davis, 1967 : 54-55) 

243 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



fJ ~t'l\11'1.nrn-:i Bruner LL "1-:i,,i~11'Yl£Jl~r.JLLf1iJU11'1; L'1Yi1n11a'-:1Lf111::~ti-:1~t'l~ 

'llti\l'll u 1un 11L1£Jirf l'i 1 !'.J!'lUL ti-:i"L,1~-:i\J\ti Li.JU 

( 1) n11;im;1nUf1llL iJU'iJU1Unl1L1£JUfL -flti L-J~fin~nfJf1 'nilfti cil\ILL rl,1-:i 

~-:itfo 11L1.Ju 'iliJ 1un 11 L ~m~~~hJ'~~ l~fJl')mfi1ti ci1-:i~-:i L "W11::n11fin~1nuf111~1!'.J!'lULti-:i~u ,:; 
Yi11,.; qb 1 !'.JufJ t1111"Wbt1ijtimtmff 1-:it111~,::11uniiLm'!im~t'l\J\1-:i "I ii1'l.ifi,.;Ln1'11J1:: t£Jif'l-t 

trwmM'm 'Ylf1i'.ifllP11-:i "I L vlti~1~1LLnif ~~1 t11£J ttiu'!im~t'l'till iftici1-:ifJl')mfi1LLt'l::~1 'tm i'L Ylti 

n11L1!'.Jufl ,.;nf1-:1'1111-:i~-:i~u 
(2) n11Mm;1nuflf 11'i1 !'.J!'lULtl\I citiiJU\ILnl'1~t'lU1d£Jif'l-tL~Yil::!'JU L "W11::cr 

b1 !'.JUjl'i1 !'.J\PlUbtl\l,::U\ILn\01 bb1 -:in1::~UL~Yil::\PlU ~,:;ci.mn~ 1-JL~nfJf11l~t1UL, 'l un11L1!'.Jufii1n~u 
( 3) n 11L1!'.JUfl'i1 !'.J\PlULfl\I,:: Yi11-J qL1!'.JUfJfl11iin1::~ti1tif u m::~un1::L~\111ltJ 

ell a: a .... a I • A I I 

'll:J 1un11L 11Jun11t1tiu Ll'1n~f111~"W1ti~'Yl'1::n,,i'Yl1n~m11,,il'l1\I "I ti~l'lt'ltll'1L 1t'l1 

( 4) n11b1 !'.JUf l'i1!'.J\11ULfl\1'1::ih!'.J 'l-JqL1 !'.JU~l 'Lill ii.J1:: t£JifULl'iii1n~ULLt'l::,:;fJ 
ri -:i l ~-ou\P1~1Ll'i!'.J11u1u ~-:iUL "W11::'ilu 1un11fin~1nuflf 1~u,::fiti£J "I L ~,,i~uf111~f tici1-:ifJ 

1:; iJ iJ 14'l1 ifb iJun11,\P1;lbLl11L Yl!'.J\lfl cil\IL~!'.J1 bLt'l::b~tl~lf11llJfL ~ci1~u"Lill ,r qL1£Juf '11!'.J!JlU 

bti\l dmJLn\P1 f111~11lfl1Jm,, 1 ufl11iifJl')mfi1~fJf111ii~,,i1£J'iltJ\lf111iifL ~ci1~u (Bruner, 

1 96 1 : 21 - 3 2) 

6. 6. 2 .1 u1::Lll'Yl'iltl\l'ilU1Un11fin~1nuflf11'i·;rn!JlULtl\ILLD\ltJtJnL'1~-:ii! 
.. ., ., :-i I.. .r • !"I ~ 

6. 6. 2 .1.1 n11f'ln~lf1Ufl11LLUU ~ii,,in11ifu1Luun11nn~1 

"1'Uflll~1'iltl\l 'ltrn1!'.Jut\P1m~Yil:: LifU fl1qL'rnu,:;;'\P)1t1~ a-:i'ilti\I ~i.Jn1m1f LifU t1l!'.JL°tJYJ1 

VlmJ\P11 .,.JYJ1brn::thUL .,.Jo;n!'.J t\P1£JfJ;1u 1Uilln"fitJt'{iJf111 LLtr1 'l-JLt1mL'1t'l::flUt'ltJ\!;'1nl1tJcil\! L\P) 

n1\Pi1Pl l~ bb U 1fl 11~f1\P1'1lfl\1!'1Ubtl\I ( f11tll,,::utin'!itif1111:: 1-:i~iJ;iL ~'l~'::LiJUtJU'111!'.JUl\!D1:: 
n 11b r11lf w L~m~nflu L\P1 ~1tintjii 'l\P) 'Yll'lt'lti-:i't'1~t'ltici1\!L 1 'l-J~1~t'liJlLLt1'1\!'1m vlti "I LLt'l: 

f11qt1tJU b11'1::YiiJll : -

-L~nu1\!f1Ut11,,i11ti\J\tit11£JL tJLLt'l::t11u't .,.J~1£J 'l-J~t'ltJ\P)L .,.J;i" 't'1 

-L~nUl\!f1Utll,,:,JtJ~t'ltJ\P) L m u~n~m::\J\m itti\!~1t:i 
LL 1.J 1.J'ilU 1 unL'1 
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-L'1n1ll.:!flV.tn,,::,Jmhv.'t vJ'il1t1 'l v.an~m::'11.:1 '1 nv. 

-fl 11iJt'f 11.:111fl.:i~~fl" 't vJri'1flnrnhv.'t vJ'il1t1 'l v.1tJ LL1J1J 

'fi~lJL ~;jflv.nv.cifliJLL'1Mh.:inv. 
qLL'1.:! LfllL~V.flLL Vo:: 11 'l v.n11;in~ltlV.flll~1 tl\JIV.Lfl.:I LL 1J1JL6.J;j 

n11~~ lit fll q~flv.,::itJ.:i LLt'f '1.:11J°r'l1JlYIL tlv.L-Wti.:i LL'1 ~'L-Jt11tJ1n~lL 'Y\1,f v. fll,,::ifl.:lflfl tJ 

m 1, t'ftJ1Jn,n11iJ11tJ.:1L~mL'1~::flv.~1mL'1~::n~iJfl ~l'l~fl'1L 1~1 1Jl.:lfl~ .:i,::itJ.:ititJ tiif 1 ti 'l iL~n 
t•qtJ1h::L~v.11tJ.:itftlJ"11 t'1t1m"1t1ifl~~YIL~n 't'1iJ1,1nn,m1iJLLi1~1 'ttJ11t1.:11v. 'l iL ~flv.'1 ri111J 

tJ~.:1fl1,::ifl.:1Sjfl11iJfl'1riv.'1tJti11iJtn~1~~ti11iJiv.11t1 n11~nn1~ 
,1m~n '1 ,::l'itJ.:ititJ t1~~m~t1.:1'1tJn11¥1fl1Jfi1n1iJtJ ci1.:im.:i't tJ¥11 .:1iJ1 LL'1tJ1,,::l'ltJ1J 'l v.an ~ru:; 
~,::°t'i1 'l iL~n~1itJ~~~1t1~111tJ.:1L'1mfl.:1 

6. 6. 2 .1. 2 n11;in~1tiv.tii1LL1J1Jiin11~~1 Lilv.111J1v.n11 

~Ln",lnnl1LL v.::~111fl.:lfllqt'fflV.L v.1tJLL1J1J'11.:1 '1 L ifv. n11'l"JTfi1n1iJLtlv.if1~1L ~fl 'l iL~n 
tiv.~ 1 '11¥1tJ1J ~1tJn1~ 'l °tfL'1n~.:1~f)n1::'Yh'l V.LL v.1ri1.:ir\,::'hJ~iflt'flU~1tJtJ1::L~v.~1t'i'tlJ '1 't~ 

6 . 6. 2 . 2 L rifl-nti1J1.:11h::n11Y1,::~1iJ1 'l "JTtJ1::ntJ1Jn11L1t1v.n11t'ftJV. 

'lv.111J1v.n11;in~1tiv.fli1 

qu'1.:i 'lfl1L~V.mL V.::L rifl-nfl1J1.:1tJ1::n11~.:1'1tJ L tJit 
6. 6. 2. 2 .1n11~i'1.:i~n1v.::n11m'L v.L~.:iif'1LLrj.:i'l iLn'1n11~1~ 

~1tJn1::'1'v. 'l-JL'1nt'fv.'l, L il'v. fll~ ln1::'11~'Yiii11v.1'1t111wfl~iJfl11iJ1tJ1::n1lnv.LLi 1 'l °tfL'1ntJfln 

fl 11'-JL .;;v.11 ti1flcLtl1~.:i't tJ'l v.il'fl.:11::~ 11.:in1::'11~~ifLLi1 n1::'11~,:: LLt1nflfln,1nnv.~1fl 't1J 

LLi1'l °tfL~n~1ifl~ltJ11 LW1l::L ~'JL'1;.:iLi'.lv.L'!tw.fv. 
6 . 6 . 2 . 2 . 2 n11 'l ~~C'f1::flci1.:in1'1.:11111.:1LLnL~nf1,::'Yi1n11tiv.fli1 

~.:irifllfl 11LC'f'"fl LL v.::L'1LLnn11n1::¥jv. 1 iL;)n 'Yi1n 11 tiv.fli1t'1t1u11f'1,1nfl11iJ 1'1n 11n11n1:: 'Yi1 

rhn11iiif v.'t1JPifl.:ina 111,:: ~'1W~l'1 , ::Pi'fl.:!tJn'Yi1 t Yl~~1m UV.L ~fl.:iri~ l~::fl 1 tJLL~:: fll,:: l'ifl .:! 
L i11,11 L'1nrliifl11iind'1'1fln17fiiv.fl1'1,f v.cifllJL tl~f1.:1fl11iiL imtv. L V.'1V.Lfl.:1~n'11 tJ 

6. 6. 2. 2. 3 n1'liifl11iifni1.:11111.:1ciflii,::il'1t1Li.:1Lmii'l -Jn11 

tiv.fli1'11t1flv.L'1.:lii'lm'h~.:i(v. L;'1.:i;f ,::cq'1'1fli'1.:in1J~a'nn1711'1.:I Piaget L v.n17L7t1v.n11C'fflV. 

,· .... ~ lo ~ -cr::2 u u -:n::n>~ 

·=·=· 
~ -,- --. -. . ...... . 
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6. 6. 2. 2. 4 nl1f.'l\lffoi_J~iJ~ticil\l,1\l;'\I LU\.La\l~tlcq~tl\.L,:;i;i'ti\lff1 
q 1 °rfL~nii ti11ii,, rJl-Lil-LLL ~\I l l-Ln11M;jtin1::~hfhn11iiti~!Jlf.'ltll'lL 1f.'l1 L Yi11::n11L1 ~mitl'l r.i 
n11n1::~1-if l-Lciti~ii~ru~1i11n~~l'l ~\1~~1~'1;l-L~nci1111 

• L~tlL 11 Ll'l1l-L L 11,:;~ii 
L~tlL11L~l-L L1l,:;;1'\,\ 

L~tlL1lf.'l\l;jtJm::~1L11citii1L'lill,-(Carin and Sund,1970: 4 O) 

6. 6. 2. 3 1JYl1JlYl,,tl\lfl1 

qLLi;\\ISjtl 1lil~l-L l, 11ll-L,,1J1wn1~tll-L ~\.LL,.) 11,:; l <f1fin11~tl ~ 
LL jJjj l\P1nllllil 1.jtltlf.'l~lfitti~,:;i;it)\ltll-n\lti\lfitl flc *'Wl-L ~l-LLtl\I ti1,::!1i tl\11::~nti\li..JYli..JlYILLf.'l:: 
fl 11ii1'u C'.j 1'1'1ftl1J ,,tl\lllll-L 11,::ti ~'i. l-L'l~~~iiti 11 LLf.'l::L '1-1i11::~iiti ci1\I 11 1l-L,,i..l1\.Ln11~ti ·l-L t1P1 r.i 

1Tiin11Fil-Lti 11~1 r.i111mti\l,f l-L,::l1iti\ltiti'r1~n11 "n11~f1\l~ti1l-L::n11ru1 °rfL~mLnUtlJ'l-11 " L ill-L 

~ 11,,,ti\lthn11i1rf\li.J 1\1 Sji.tnn11fin~11rir.i1f'l1~111i'r1f.'llr.Jri1l-Ll 'r1L~l-LmL ~urii..llYl,,tl\ltlcL 1 
.,.'11.1 .f 
\P1\lllltl Lul-L 

6. 6. 2. 3 .1 ti1,::!1iti\ILUl'l ttin1~1-JL~nL~Fl\.L'r111Tinl1LLn 

UttJ'r11~1r.Jlll l-LLtl\l l 'r1ii1n~~l'l tlcti1n::llltii..liti'D"nti1ii LLUi..ltJn- ~l'l l 'r1LLrlL~n 1-Ji.tti r.J~t'j'l'l LLi;\ 

10J::11iti\I Yi !'..Jl !'..JliJ~i.t l l-JL~nFll-Ltl 11'1-11LL\.L1Yll\1'11 !'..Jllll-LLtl\I 

6. 6. 2. 3. 2 ti1,::!1iti\1Yl,11ru1L~tin~111::i..lutiti~L,1J~i.tn 
1"r1 r.Jlf'll~lllfl~Fil-Lti1'1 L fLLf.'l::L ill-L1::uutitil-LL ,,J~L;)n,::~1i111m1r.il-L'fl~i111-JL~nfin ~1Fil-Lti 11 

6. 6. 2. 3. 3 flc,::!1iti\l!'..Jtlil1'U11 n11f'in~lLLUUFll-Ltlfl'r1la\I 
1...,,.i 61 ,f l-L,:: !1iti\l~\.LL iJ~tJ\IL 1f.'llL tJw;l\.L 1\-LlJln LLi;\ri11,~ii~ru~1i;\m~ntl cil\I il'r1lf'llf.'lL Yi11:: 

L fl n ,:: 1~L1r.il-Lfll-L1fin 11Vlltl 11ii ,1.,, ,r 1 r.J'1 l-LLtl\I 

6. 6. 2. 3. 4 ,,u1\.Ln11fln~1Fil-Ltif1,::1h::ntiu'11r.i1fin11~ 
ii11JLLUi..Ji;\1\I 61 nl-L L il'l-L n11tinU1')Vll l l-L'11iti~n1Vll-Ll'l l 'r1 n11«\1Ln~ nl1Ylflf.'ltl\I, n11 LL1J1 

ti 11iivii11r.i,1niti~L'l~11u111J1J1L'1,1nu vici\1'11\1 61 n11n1'1-1l-Ll'lUtlJV11fl-L1JlL ~tifl'l-Ltif 1 '1f.'l'1_ 

6 . 6. 2 • 3. 5 "l'::PitJ\IL'11r.J1J'limL'4l-LtlLL ~ 1-JL;)ntl~lllf.'ltll'lL 1f.'ll 
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\ 

1J1.:ifl~ .:i L~n m,Ln '1n11~.:im4""' fl~ LL~::L~L'41i.111tt,::fi1L l1 wn1n,n11i.1'1t:i 'L tJL,) "l,::Pit:i .:i 

f'"1vi1t:iff1t{L-.1L~nL'41i.111ttfi'"fl1'1'1t:iLtf'LMn 
6. 6. 2. 3. 6 n11SlLL~'"t:ici1.:ifl7tlfli''"L Yit:in11Rn~nfi'"fl1'1 

6 . 6. 2 . 3. 7 n11n1::Pf '"L °t1L~nfi'1fi'"L ~t:iL'ff l.:lf'iltll1.J,::d~hL 
1fiinTl;)~t'f'1~tl.:1~1J1'"n11fi'"fl1'1vi18.:i'lvi~ si LL~::ff.:1LiJ'"n11Li.:1L~liL °t1~1J1'"n11;f.:imh1 
'11L l1'"LutJci1.:1'1m i'.itJ.:i "l"11'lif'i1tt11-lLil'"L ~~LL'f'"mL ~ 'l-.1L~mn'1fl111-lLi1itn11Lfl1jci1'"111-l 
t'"n,n111-l'11.:i si t:i~\Jl~t:i'1L1~1 

6. 6. 2. 3. a '1&,::PiwLil'"qL8tJL'f~:: 1-.1un~1J1'"n11fi'"fif1L y:jtl 

u~fili1n1::n,'l11.in1JL;1n (Renner •. 1967 : 30-33) 

6; 6. 2. 3. 9 'Soar nci1111 · "n11'li1nn11film~nf'i'""1'1~t:i'" 

L~n 'l-.1,j.:iLnfl~~~~'" nlfllL i1fiinl1L'ftlWYll.:lt1tl1.J (L ''"n11 L if'iltll1.J1.Jln si nl1tltl1-l'l1J L '";] 1 

L~n, n11,\'1tJL°t1ft111.in1::,1.:1L'"fi1'"ft111.ifi'1, n11LL'"::\t1L-.1L~n'lif'i1tt11.i, n11tJncitJ.:i 1~1) 
,nn;f '"L ~ tJ.:IL'1 cit:i1.i,::,\'1tJ L °t1L~nSlfl111.i«1-ltJ'Yli~~ 'l '"n11L1tJ'"l SlL ,,1ft;i~;1'1t:i t 1.:1L1ti'"LL~:: 
\Zf 1fi1q~tl'"1.i1n;f '"L ~ti"~'"· (Soar, 19 68 : 4) . 

· 6. 6. 3 1nn11~t:i'"ttwn17'Yl'1~t:i.:i (the experimental approach) 

q~1'"L'1;'1n~n1nn11~t:i'"1'YltJlf'll~\Jl1 t'1tJ~1J1'"n1191J~1'"~t:i1J~1'" 
1-ll LLtr 1~.:i~t:i.:i 1n~.:i'L,rLLn 1nn111 iL V1fJ~tuL~::1nn11filn~nfi'""f 1 q~1'"""'::'t,)'~1J 11n 111 i 
f'i1tt11-l"lf '"L ti'"~ 1 'l ,vi1t:i ~'Ylti1nrid1;f~~t:i.:in11~t:i'"t"tin11 t iL Vl'l~~ "l,:: 'l if'i1tt11-l L ti'" 
Lfl~tl.:i ;'jtJ L y:jt:in1::~'" 'l-.1L~nf'i'" vi1u1::L~'"Li1"1'~~t:i.:i\Zl 1if~vi1 ch'" 1nn11~t:i'"t" tJ1fiin11fi'"" 11~'" 
"',:: 'l i1~~ ~un1cl, it:iflt1Ltl'"if,;'ti 'l-.1L~nlt1'tu;''1n,n111.JL ~t:i,::"tfi«.:iLn\Jlim~~(Jl~t:il'1,'" 
·rhn11vi1L Vl'l ~m y:jt:ivi1it:i~1u~Ltl'"u1::L;1'"~t:i.:i\Zl 1if~vi1 

ci1'"1fiin11~t:i'" 1'1tin11'Yl '1~t:i.:i ~'" t1t:i 11L ii'" 1fiin11-Y\Slfl 111-l Li1"1'~ t:i ci1.:i fl.:i 

~t:i.:i~1J 1'"n11a1J~1'"~m.J~1'" fl111.ivi1-l1ti~1J 1'"n11'Yl'1~t:i.:i~'" ~LL'1.:i Lfl1L~'"t:i 11 "L il'"1nn11 

r1,::'111,~t:i1J 11fl111.Jfi'1vi1t:iit:ifl111-l L'1 si riL 71n1vi'"";f '"1-l1~'"Sl"'111-ltJn'1t:i.:ivi1t:i 'Lil" 
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- L~tJtlatJt11''1qfl$j,.{1'1~nPl1\ln~\11.11,1nfl~\ILL °t1\IL;\t11n~ 1'1Gri5j 
r -~ ..l. I . .. ii I :tt .t.!it'! r -~ .. I 

~1~Hn1J1ntJfl1J'1ntl\!Yi~nfl~'"tJm~~1~Hn~flt1n11 

- n1:P111;~~\!Rfl~1JYi'°Vfl1J~Pl·1J,.{1LMin11LlflaPI 
. L~flqti1~~~tlJiftlJ~1"\lnch1 ,:Pifl\1~'111f'l1'\,:,j1L il~n11flV1\lll;\I,: 

111t)11if tlJ~1L ~ci1lf ~ L,r ti1~1n °11L 11~\117~ 11, :'1tJ1Jif qJ~1lf~~ LPI t11fin11r1P1t"ltl\I ,~ PitJ.:i;jn 11 

11~ LL~~ n11tmif tlJ~1LLt"l:n1~~"1'L'f 'l~un1cl111 t"ltJ ",-~ 1fin11,;1L il ~n11L il~ i~111tJ~ t,, v 1nn 11 

;f ~n ci11 qti1~cim.i,:;irn\I L ~~tl\lfl111J LL111n'11\11:;~ 11\ln 11YIPlt"ltJ\ln11n 111 iL ~'l ~t"l LLt"l:n11 fin~n 

fi~fl 1'1tP1mu.,.n:tJci1.:1fl\I1 ~n11C'ftJ~ Lflv;ln1;1fi~f'l1'1~~m,,:;iJn11i.t11C'f')tJUn1cl1J11 ·~i~nt"l~ ;jtJ 
~"n •m111J tflvLlJSj11.JLL 1J1J~1tJ "LlJSjn11L1111 V1Jn111J1ntJ~Lt"lV , LL111"l ~~111~n11rt'1t"ltJ~lf ~L 11--i:; 

,jtJ.:i;jLL~~L ~tJn11'11L il~n11L~v1n111'C('l ~un1clLLt"l:1nn11n111 i1J1ntJ~L ~fl 'l ~qti1~, \lnil\n1;1 

111t"ltJ'1,~qt'4~L,"t~,1~rlLiJ~"1 q111~11 q'11-;i,n11;ln1;1ut"l:u1:;,-1,-~L'1Li1"t,1~~111~n11t'4tm 
t'1m 'lt~nl1Yl'1t"ltl\!Ltl~~"'n r;LL'1.:!Lf'l1LC(~tJLL ~u1:L'1~'11.:i si r\~1t'4~L ,;r.:i'1tJLtlU 

6. 6. 3 .1 L''Ylf'lilflL~nl1L'11V1Jfi11t'4tJ~t'1Vnl1'Ylflt"ltl~ 
*L'1\!Sjfl 11).JL 'tl 11 n11n1l1~fliftlJ~1if ~1JlL ~tl'Yhn11'Yll"'lt'W1J 

ti"'! vn11 ri'1t"ltJ.:1lf~L il~1111:;n,r\ v1n~1111n'1tJfl11 ~,:;~11u1:;ri)Jnn1;1L tl~tJci1.:1~.:1 L -w11:L~n 
~ ' . 

\lm1v~L l1ri1~~ff.:1Lv11Ln~"Luti,:L i11 ,iftlJl11 L11L1111v)Jn11'1t"ltJ'1,~n11,j1L il~n111 ~Lil~Lu 

;)~ r\~111~n11Y1'1t"ltJ.:1rifl11--i:L ti~ u'1ri11ti1fl1,:; 1ifl111J-wv1v11J1 ~J1~:;f\,:;,jtJ.:i L il~r;i.t 1 

~tJ ~111~n11L1 v~n11t'4tJ~LLi1ncitJ1J,:n1:;~1 LflL'1VtJ1;fvimL'f~tJ LL ~:L l1ci1U 

6. 6. 3 .1 .1 n11'1'1L~tJniftlJl11 (selecting a problem)flcrr 

C(tJ ~tJ19-l9-l:; L~ tlnl11 tlfl ll1~flif qj ~l,f ~ LL'1 L ~ )J L\111 V )Jfi l'lC'ftl~ ii° fl1tlfl11--i:; ,j tl~ Sj n 11'Ylflt"ltl~!'i'1 
trqi~1~~fl1,,:L~fl"ri"'LflvC(fl~1J1nf1~~1flL~fl"'11ri"1ri11111'111tJu1:C(.:1f'i)J1tJci1~ifl"'IL ,~LLi1n 
cim.i~1L'11nn11riqLL!Jl~SjiJ1:C'f11n 11cl)J1ri fl~LLt"l:L 'fl 1111nmflci'Ylv1mC(m1~,:;;f111h:mJ 
fln'1'1LtW'W1JL ~~LLt"l:n1:;~1fl ~LC(1Jm7n--i:L'1LLrlL~fl\I • ~1!'L ,1qj.:!flfi\ll)JL'1flcil~L 1 ? " L -w11:; 

Lil~L~fl\1111riL'1n si ,Jn,:;u1:t'41J'W1JL ~~fl~Lt'41Jfl 
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6. 6. 3 .1 . 2 n11n1l1~'1ifqil11 (establishing the problem) 

L~tJ.:1n11n1l1~'1~1~~ ti1~1n-l1L'1nC(11J11riLaflnifqi~1 
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~LtiLt1.:idt1iJ,::nilW111n"L'ft11J vi7t1n11n"L'4t1.:iifi.'5j'J'l'f'l1~~ "l"11,::viam&.:i,1nn11th;f1 

L tl~~LL'f~t1ifiuvi11 ~iJ1n~q"uPl,::~t1.:in1::~1 ~L~nSjfll11i.JL'f~L ;r1L~t1mL'fwi;f 1iftlJY11 "l ~lDLL tJtJ 

Pl1\l'lLW-i1n~ L~7t11,,::~1Lt11ti~L~1lU.,.:iu1.:ii.J1LL'fWJL~L'1n~~~,11m1u.i1;f.:ifll1tl11J11 
"SjL'f1LYIPJtl::L1\j1.:i~n11.JPi~LiJ,i.lu,\IU'l\I 7. 

L~n '1 t11,,::LL'f~t1ifiuvi1P11.:i '1 Ltl~;1~1~iJ1ni.J1v UtlJYllL vici1i.f~ ~ti 
• ;f 1LLD7° r1,::Sl~a'1t1n7'!'lL ;1tUL;;tJ t"~fl\l~'f fll1fl1,,::LL'f~t111L 11,::tit1\l'Yl'1af!\IL ~fl"'l 1,L'ftl!J 11 

• uiuvi1" vi1t1 • ;f 1utJ1" ;f1L'1;f1vii:t.:irl,::Sl~an1:: nt1'1t1fll11i.J\lt1'1\lli.Jilt1\1Vi'IL 11i.f~ n11 

L~tin "ifiuvi1" i.f~rn1,::Li~Jwit1;1'1L ~~~fl\I' 1nua::fll1,::fllt1VLL ~::lt111n11('111,L'fm..1 t~w 
n Tl'Yl'1at1\I i.f ~ri 11,::f.'l.:iijt1tJ~fil1n 11t1ci1.:1L1'1t1 L ti. 

6. 6. 3 .1. 3 n11~\IL'f)J1J;i,1~ (formulating hynothesis) ~nn 
n11L~t1n~1t1n11n1Y1~'1tJ1::L"~uiuvi1 "l ~if! 6 . 6. 3. 1. 2 ~m1£J~fl1,,::LL'f~t1 • ;f 1LL 1h" 

'11.:1 '1 L ,r~ i.i1 uL'f.:iL'f11.:1 ~vu.a::tJm vi1J$jvi1fla.:ia~ '1 ?jnrivr L'ft1~ri11,:: r.it11J1'1.J .. ;r 1LL1h .. 

r1,::L'fi'l\IDtljYllL vi ri1i.f~ LLf.'l::LL'f~mL ~::'l-JL"n'l1i.J~,11t\41L ~fl 1.-JLn'1nl1£JtJ)J11.J~ 1).Jrl~ LL~;j 
R.:iflflll,:: tit1.:11::l7'11::1.:i ~.:i ,::Lfi uriiflLL'f~mL ~::vi1mL ~ 1ri11i.J ;)'1iifl \I L~m~ \IYI tn vi.f ~ fl 1, , :: 

it 11J1l'hn11n'1L'ft1t1vi1t1n'1f.'lfl.:1Lrui.lvii.J'1 L 1~LSmL'111n11'Yl'1L'ffltJL viri1i.f w~::~t1.:i~L1 f.'llLLf.'l :: 
., 

1L'f'ltJDn1clt1 ci1.:i-wt1L Yiv.:iL 'Yi1~~ 

R.:ili1f'1tl,lflri1,::ti fl\I n1:: ~~L~n~fl L tJ fl 11 ,:: ~tl \I in t111.J 

11 ;r 1 u. tJ1 LL'1 f.'l::t1d1.:i flL'1n~ 1i.J 1LL'f~fl,.f ~ ,::Sl ~1:m1::'Ylt1'1fln l'lL ,,tl,l\lfl n.:11lJiJfl \l~if fl cl 1\1Li-111 .:i 

~.:iriL;)n;)flvi1mL'f~fii.J1i.f~L11iifl11Ltl~ • L'f1Jij;iJ1~· .yjoij1,::Li'.l~'LtJ'Lfi . if.:i;f 1flci1.:1L ii'~ 
- ~iftifl.:ln11LLL'f.:lfl1~'1~L ~flnl'lL ,,tlJL;;tJ t'1 

- Yi'ffifl\ln11i.i1L ~flnl'lL ,,tlJL;;tJ t" 

- Yiir,::.:it1m!1JL'11l'l ~t11L 1m riflt1~~ 
- Yiir,::L ,,tlJ.:ltlfl\111.Jtl\l(~L~fl L'11'tJ~ £J 

~LL'1.:!Lfll7LL'f~mL ~11 tll.:lfll~.:IL;)nfl1,,::LL'f~t1ifl;)fl Yl1fl L'ffl\IL'f1Jl.l~,1wn'L2J 
tJnti'fl.:l~~L iifl.:1,1nn11L i1"l ,Yl1flSlfllfl~ "fD~'1 '1 "',::tifl\11tJLLnL ii tflm 11 

6. 6. 3 .1. 4 n11'111,L'ftltJL'f;Jij;i}l~ (structuring tests for 

hynothesis) 
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n11'Ylflatl.:1fi~n 1·rw1f'l1C('1ititltl~u;1S.:1L -..,ci1i!,::L tlu8.:ifi"1,::itl.:1L ~u'l ~L;)n Ltl'Yl111J 11 'l u 

n11tl~fili1111::n,'!ltl.:liin1'Yll'.Jlf'llC('1iif~tJu'\t.n~n~tl4::tlcll.:1LflDl.:I n,n11>JL,>JLL1nL~n'l 
, :: itl .:I ti nn11a.:1Ln'1tlcl1.:11'11J tltl 1J 1 '1fl lJ ua::a .:i;j tl,'1U wnn tl cl 1.:1 a:: La l'.J'1 a:: tl tl LL cf 1 ~ li m~ a 

L -..,ci l~ ti LL tl1'111>J...,lJll'.J i tl~a1J1.:itl1::L~ui1L ti u,::i tl.:I~ 1 't tlL '!foa::itl ~ a1J 1.:1itltl1, ,:: 

tJn;f fltltln 'ttl~.:ii! ,::itl.:1~,11t\41 'l ~C('1""atJ.:in1JC()J~;iJ1uti'L'1n1-..,u"~ulJ1 
~u'1.:i'l'11C(lt111 L 'Yltl~tlL un11'Ylflatl.:1L U'!l1J1un11~1Jt'41u 

(1) 'Yi1n11Latlnua::n1-..,ufltl1::L;)uif1'J-..,1 

<2) ,Y.:1C(lJ~;i,1u'l ~C(t)fltlatl.:1n1Jif1'J...,1 
(3) n1-..,uf11in11'Y1'1C(tl1JL ~tl~uffutf11'.Jn11 

- rll-..,U'1itl'1na.:IL ~tltl~u;ln11 
- tl11J')lJ;f1utl1 

- 'Yi1n11'Ylflatl.:1 

- L'11Jim~aua1~1'ttlutlatl11lJ...,lJll'.J 

'1ii.:i 'l un11Li1'1 ttJnlC(L ~L;)na.:iijtl'Yi1n11'Y1'1atl.:1 'l u1::1'.J::L'lJ 

LL 1mlu L tlutl11lJi1L tlutlcl1.:ili.:111d1-..,'!tJ'1lrii'1.:i,h-..,~1riLtlu~i'~ 1 'l ~lJ1nriL'f" LL'1L~m;1n 
L'lJij'tin~::LLattl1::C(1Jn11cl~tlC(lJ'111 ua::'11'111,::itl.:1a'1n11f~1 'l U'!l1J1un1~'11.:i '1 'l "1 
LLnL;\n'l ~lJ1m r1,;l,::n1::'Yi1't'1 L ~11::Lu1-..,lJ11'.J'!l'1.:1n11'Y1'1a'1.:1if uL ~'1i'1.:in11'l ~L;)nf;'n 
n11rl1...,U'1DllJ...,1Ua::C(1lJ11tl,::a.:iijtlLLnif1'j...,1L -..,ci1ifuri11'.J'1ULtl.:ILUutl1::n11d1t11'j 

U1'J...,1n11L'ftl~~l'.l1n1Jn11'Y1'1a'1.:i'l u1::;\1Jtl1::ti>J;\n~1'1tluiu 
LLa::L;)n 'l u1::;\1Jf)~1J1aif uLUUL~'1.:lril'.J1nli.:1L ~1l::L~m ...,ci,if uff.:1L~1111'.J L'f1111::'11.:i '1 'l u 

;f 1 LAn ff .:i 'tii~i'fl "1 ;.:iL tluL ~'1.:iri"l qCf f!U ,::i'1.:IL'11l'.J'-lnl'lri11'.!'111lJ "f ,"11'11.Jtltl 1Jn 11'Yl flaf! .:i 

,::i'1.:in1::'Yi1 'l ~ ~'1.:1~11'.J '1 ;.:i,::'Yi1'l °tfLn11L11'.Ju'!l'1.:IL~ntJ11q~a;I 
6.6.3.2 °tf'1.:itlD1fr\n11'Y1'1a'1.:i...,7'1°tftl.:itl~filin111'Yll'.Jlf'llCf'1i 

t un11Cf'1ULfT l'.J1ntJn11'Yl'1a'1.:i-iu L 11ti'1-l 1~'1.:itl ~tl;i 
n111'Yl 1'.J1f'l1L'f PliL tlu~uvna1.:ififj,, 'l1'-Jd1t1iufiq,, 711'.Ja::L~ l'.J'1,j'1 't ti{ ~ u'1.:i L'11LCfU'1 L °t1'11 ua:: 
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ritBVl11PICUl",~' ,~ 'tl\Mn~1w.::'11fl111JL f1 t ,fl111JLhmu11'1'3WJ-3il~~n17 t ..tiJ1nf\qfl 

fl~n11iJn111:: ~t1rit114" 1 vn1111'1'3Cf1J1fl1Jfll1'YIV1tf1Cffli LL '1-3Cf Vl.,.J(The National 

Science Teachers Association - NSTA) 'M'1nLLtlLHn11atL~v11"t1t1'Yltl1'Yl11'1'3..t'1~il~~ 
n 111'YlV1tf1Cf fli1. -f ~-3i'.f 

• ~6'31.J~~n111'YIV1"1Cfflifl;\ 
LLa::Slfltll.ll1'1fi'111tl1"Kn17L,V"K 

n11Cf'14"1'YIV1"1Cf Plii.f "K ,::tf '1-3 

'~t1n11Cf~t1Cf~"Kt"K¥i1"K~Cf~ 
~iln1at -3t1il1::intl4 LLa::L 1a1 

t ..tLLflfll'1ci1'3L ~V-3'1_'1 L '111:: 

Lfl1.:in11 L,V"Kn11Cf'1"Kfi;\LLa:: 

5j fltl41l 1 '1ll "KL iJ "KL! '1-3 fl s:l 
f111i1;1LU~LLa::Slfl11iid1~~ 

tl ci1.:1 fl.:ifi tla'.:Jfl)J Yi 5j 1'11'1 

1'Ylv1,,1L"t,rfaa::L 'Ylfl L "KLafl 

rh«.:iL,1tljn11vi'1'1LiltJci1.:1 

LijVIQflff.:i" (Klein, Yager and McCurdy : 1982 : 20) 

1982 : 20) 

itJLLt1a.:i~.:imh1ll"KLU"KitlL'flilfim~::n11iin111::~t1~~14"1rm11't'1L'flili11,1n 
imJa~.:iil1::1il"Kfltl4::n11iin11fll1'Ylt11"1L'f,rh1nnqii h .:iL7 t1"KL 4"1::~t1'11.:i 'l L'1LL'f~tm ~ 
m~:: n11iin11fll1'Yl t11,,1L'f "iL vi~1\! ,::iJ1::ntJtJ ¥i 1 tlfll L "K h .:i L7 tJ~tl~ t11a h .:IL 7 ti~ il1::t1ii 

;ln~n h.:iL7t1~~1it1ii;ln~n 1'Ylt11&'t1ua::iivi11'Ylt11&'t1"atl'1,~~n1tt1 ~"11,11'1!'n11'Y11.j 

;lmn 1'Ylt11"1L'f"iua:: ~L'f~ 'l, 'l ~ 1'Ylt11,,1L'f"iLtl~n1t1t~L"~ ~tln,1ni.f~titlmrna.:1~.:imh 1 ffo 
Lfl1'un11~~,~,11tl41L ..tL'ftlflfl~tJ.:1nun11~ft.l~1vi«nt!"1 ni11tv LLa::~ftJ~1n11L'ftJ~~n'11t1 

'l ~,j,,u~~u1vi11L'ft11u"Kn11An~l'r1n1::~u~n,::L~~tll,jtllvi1Lflt11ntm11tfl~tJ.:1 
: il~u;in111'Ylt11,,1L'f"itl~LL'filtl LfltJL)jm,,::~1~1t1fl11iiL'f::fl1n'1tJ~t11~n11L7t1~n11L'ftJ~L vii,; 
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~~ ;iL r\1~f'l 11 LL~:;'\,JtJ1,,:;ti~tJ-:itJ~u~n11'L,rf'l1u~n11£J1 'lflan,r1£J Lti£Jim ii,,1-:iLLi1 

n 11~tJ~1ri £J_1f'11~!'lf[ti £Ji.'!!'~ tJ-JtJ ~ !J;jn Tlif w,:Lij~ 115n 11~ ;')~ t'{'-lL -w11: L~n~1 ~11t1 'Li1u 

tJ1:~un11cl~LL 'Yi~1-:i tll,,:SjitJ t¥iu~-:i,1n'1'nn11Rn~nu1-:ir\1.~11 f'lltll,,:L~~mL ~: 
vi1tJtJ111~ri-:i ~tJ~i. ~L~n Lti1'utJ1:~un11cl ,1mL vici-:i~~ 'l L ,\'~ ,j111 LtJn~11tJ1:ntJun11~tJ~ 
~\!~~~ L~lJJ"r1f'T~tln1cl 1ll'W£J~,j LL~~~'\~,) n11riti~t)~ LL~:n~n11~~~ 'l m,rL'tl'w1~ 
L ~tJ -:i 'ifli;j ~~n111;' £J~~ff ~ 11 n11L1£J~n11~tJ~1ri£J1f'11~'11'L'1£JtJ11f'1,1nn11 i. i~tJ\ID ~u;; 
n11~~,: °ri1 i. ~n11L1£J~f '!ltJ\IL~n '\,Ju11q~~L r\1~f'l11 L -w11:n11L1 £J~f ri1-:i1ri£Jlf'll~l'liif~;j 
i. ihi:Ln 1P1if~,1nn11fin'rl1 i. ~~111vi1tJ~\l~~~Lr11~~ LLl'lri11,:¥itJ-:i;jtJ-:ifiitJ1:ntJu~~ 'l ~n 
~1n~1 £Jvi~1 £JtJ1:n11 

S'l1 1 £J-:i 1 ~n11ti~f'l f 1,1n'1'nn11fin'rl1 LL~:'1'n 1; m tlw~1~ 1~~1n~ ~~tr~ 1 1~e -:i 
tJ~u;;n11 ;j f'l 11~d1ti'tiJ!'ltJ'!lu1~n11L1£J~n11~tJ~iri£J1f'11~!'1~ ti-:i'1tJ'ttJ ii · 

(1) uriu1ri'!le-:i~e-:itJ~u~n11 

Tafel ~-:iL tl~r.f~1~ 1£Jn11t1-:iL1£J~,j'li£J~fin'rl1 '\,rrhn11fin'r!1f'i~f'l1'1L~!'.J 1nu 
u 'YlUl'Yl'!JtJ -:i~tJ -:itJ ~u~n11-wuitJ L -n,,1-:i11 

(1 . 1) ~n1'Yl£Jlf'll~l'l i '1'nn11fin'rl 1 1'Yl£J l f'll~l'li f'll ~!'l1 1,11cl'Yl 1-J1'Yl!'.Jl 

fll ~1Pi1LL~:;fl1l'Yl !'.J lf'll ~l'l1 ;jfl1l~L .;;~~tJIP'lflcl'tJ -Jn~ 11 n11~tJ~LIP1£J i. i~tJ\ltJ~u~n11LL~:;n11 

L 1J IP1 ttJn1~i. lfL~n ~-:i ;j e~ 1P1n,m1~i 1 !'.Jl'l ~LtJ-:i ~~ ,::L tl~ 1nnTrntJ~ ~ff-:iLnlP'l ~~;)~~IP'l • 
(1. 2) lftJ\ID~U~,:L ll~LL V!ci \ILL l'i-:in11L1!'.J~f~;i~~\P'l~L~n, :i. iLll~~t'll~~ 

~\JlJ~1n11LiLVllPj~~i.~L;\ltlD~l (deductive reasoning) 

(1 . 3) n 11~~1'1'1'n 1l1£Jlf'll~l'li LL~:L i'1vi'it1~l1l\lil~L Ylf'l~f'l,f ~ ,:IPitJ\IL 'it~ 
n11tJ~u~~1nn-;hn11fin'r!1,1mtJn~11LL~::~111 (Tafel, 1982 : 20) 

(2) n11M~i.~lftJ-JtJ~u~n11 

Perez cr(Pln,11irn11 h-JL1!'.J~6Jtrn~fin'rll i. ~~~1,L 'Yl n -D'~ LIP'lfin 'rll~tn~:: !ll'W 

ri 1-JnTrntJ~i. ~lftJ -JtJ~u~n11 i. ~t1-JL1£J~'11i!'.J~~ 1-J 'l ~itJ~~1111 
(2 . 1) ~tJ-JtJ~lliim1fie~m~~~~LL Yi,1-J'!ltJ\l'!JU1~n11L1!'.J~n11~tJ~1'Yl!'.Jl f'll~(Pl1 

LL~::,::L iJ~i:i~ r'.in~1-J '!ltJ -Jn,n11~ i. ~1u LLuu\P\1-J'l~,:;ih !'.J 1~L~n1~L i1 i. ,ti-JLf11 tm-J'!l tJ-J1ri£J1m~l'l1 
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't,r?l ci1\IL'4)J~'lci L ~'l1::'1?l\lu~u;in17,::'Tl'1vt'4f1\ILL'41)Ju'l:: L'4un1'lci'1'l "1 '1L~n Ll'i'L tlu?lci1\I;'\ 

tflmt1flt?ln1L'4L '1L~n~\l;j?ln'l::Yh · LL~::Yi1Ltlufhnn)J,r1v~UL?l\llJ1nn 11.fl,:: L °ffL~m1 vu 
f ?l ci1\I~ 1L~'"" 'Yi1\f u u,j 11L~n,::;ju u 1Y11\IL~?ln~,::L1vuflYw1f'll~m1'1'Vltilti1i5L i\'u ;in ,;1 

fi1uflf1~nn¥il'll n11L'4UYIUl nl'lL'41~'1nl'l,)Jlll~l'.JU,jLLti::S\lgU 'l 'n'1llJ LL~n11L1VUL U 

°ff ?l\IU~u;in1-,,::'!f1v L '1L~n;j1:hwhlJ 'l. u • 'l!u1un1'l • ~\1£iti11L iluf1m~n,;m::~L~1;L'4~1:: 
'll?l\I 1,1 i Y1ti1f'l1L'4'1i L 'Yi1\iun1'ltl L~n 't,r-ruu'l::L'4un 11cim \l,1n-J ?l\ltJ~ U';jn11\iuti ?l 1 lL tJ i.i 
'llU 1un11L 1 vun l'lL'4?l u ~;jifn v:: n1~Y1l\lflltl4'11~CJ" E\I 

C2. 2) n11L1vun11L'4?lUL u°ff?l\ltJ~u;jn11,::ci\ILL'41lJL l1L~nL'1°1uu1::~un11ci 

L~V1n1J'll1J 1un11auL'41UL'4tl1JL'41'"" ~11::,::i\'1vLl1L_~n~L'i\l;jfJu~u~n111'f1 V'1ULtl\I . n11L1 l'.J'\-\ 

n 11~tiu 1.,, v1f'l1L'4m1ut1 \IL1 vuLft~'ll1fll1fl.:itJ ~u;jn11 citilJ,::°t'i1 L l1'f1m111~'llti.:in11L1 rmf 'll ti \! 

L~ntiflti\I L ~11::L'411 l~nl'lL1 vum1L'4tiucitilJ,:: 't,J LL'1n'11.:1't,,J,1nn11L'1vun 11~?1'\-\ 1 u~1'll11,1~'\-\'l 
(2. 3) l1'?l\IU~u;jm1,::LUULL 'V1ci\l~i\'1v~fl\ILITT)JYln1;::L UcULLUU~l\I "l 1 l1 

LLnL~n -n'n,;::L vici1\iu,::L iluS\l~i\'1vL'4~1JL'4'tU 'l. l1L~nL'4lill1t11'ilL 'itU;i'1LLnif t1,1'VllLL~::;f fla'\-\ 1 ~ 
11'i'Li'.Juf1 ci1\I ;'\ L'4ri1u;ln,;1u1\I LL ~";j"1~;j" 11lJ~llJTrnCJ" ;j 1 ~~tlun1ci ~f ?llJ ~ ~ 5j L 1~1 
)Jln ~ ?l~1vif ufl1 Lrn:: rf u1vi11 LL~.,, 11'll1fll1f1\IU ~u;jn11;\1Yi1 'l. l1f1m111~n11L1rJ-Un11L'iEJ '\-\ 
'lll'1fltl4lll~LtJ?lci1\ll-L1LStifllti (Perez, 1982 : 20-21) 

( 3) l1'?l\I tJ ~u;j n 11, ::i\'1v~f1\1 LITT)J vf u JlU 'Yl 1.:1n11;in,;1 

L'4lJlfl)Jfl11'Yl Vlf'll~'1i LL~ \l~'Vlf }Ll'ifin,;11'1uf111 L~ l'.J 1n1m 11L11'.J'\-\n lj ~El'\-\ 
i'YlVlf'llL'4'11l ui\'1.:11::v::L 1Ci1~u 'l 'll?l\I ". f'I. i 97 o ~uim·fh,1.:ii1 UJ"::ir1ir'\-\m)J1n'\-\ 

L U'\-\i1u 1ulJ1n;jfl1llJL ~u 11 n11L)vun11~vui'Y1Vlf'll~m1ut1 \IL1ti'\-\iiu1,.J;jci1'\-\L'if l\ILL'i1)J 

1~L~n;jfl11lJf~UJlU'Yl1\ln11Rn,;1L 'Yi1~fl11 ;\ILUUL 'VII'} 'l. l1~nn11;ln,;1i'Y1Vlf'll~lil'i ~'\-\~ 1 

LLL'i::L 1\ll'ilL 'itUnl1L ~fJUfUUl\lnU?lcil\ln 11\l'll11\ILLt-i::,::,j?l\l'Vllii5n11~1\l'l L ~fl 'l. l1fjiJfl lrllJ 

n11 L'i.:l'Yj'\-\'Yll\ln11;ln~n n11.;'ft\IUU1::inm n111iTL1L'ilL ~?ll'i1L 'itun11LLL'i:: ~-Uti\lfl ll)J~EJ\I 
nl1 'l1El \l~m1 VU'1L'itl ft,Ufl 11).J~ ?l\lnld'llfl\l~\lfllJ~n~ 11'.J 1 u1:: l'.J:: LL 1ntl ;jn11tlf 'l.JU1 \I LL~:: 
L tl~ vu LL Uti\I iiuff \l;ju1::ifl,UL tJ u ~hu 1u't,.J~?l v~ ff.:i't,.J tf ,:: L i11 u u tm . .n m~v 1nun11;-fin 11 

;ln,;11'Yltilf'llL'4'1ilJ1n~n 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



ih:: )Jltll fl . f'I . 19 7 5 L ii '",j '")J 1 fltll::fl11)J fl Tn.h:: dj '"~ CfYl l·:lfl Tl fllfl ~Tl::"' tJ-,f 1;i 

t!Flm~~1::fl'l1)Jfl111flL'(1,,1fl11fllfl~11'Yl£J1f'l1L'(fli L~>J'Yi1fl11~111,LLl.'l::1t£JL,j'~tJitl11£J-:11'"11 
fl11L1£J'"fl11L'(tJ'"1'Yl£J1f'l1L'("iSjct1'",\"1£J 'l '1Lnflfl11L ~,,,~'"yf'"'1'"'Yl1.:1fl11;lfl~11 ~ ;tl.:i • fl11ci1'" • 

Ll'1L iJ'"tJci1.:1~ LL'1'Yl11L;)fl~Sjtl1~1::-..,11.:1 13-1 7 ~~'"LL,j11,::Sjfl11>JL'(1>J11ti L '"fl11ci1'"Lfl1i 

111>Jmtlleri>J11J11'1'"LLtt1n"1,,, LL'1nff .:iSjfl 11>JL'(1>.J11ti 1 '"f1111-E'L ...,'l ~l.'ltl ~'1 '"1::'1'u~1 LLl.'l::li1 

fl::LL '"'"L '"fl11L ifl11>Jfifl 1 ~ ~.:1~1.J>J1'"Lfi'lt'tl£J)Jlfl fl11LLnlrtlJ-..,1 L ~ ~tl.:1'1'-mci11~'"~flfl11 
rffl ~11'Yl £J 1f'l-1L'(l'JiLL'('"tl LL'":: 11,::itJ.:i;jfl 11iJ1'uiJ1.:lfl11L'(tl'"1'Yl £J1f'l1L'(f11~fl£JL '"'"fl 11~WJ'" 1 

fl111'1L~flftnn11fifl1~~.:i1Lfl11::~1,11mLLl.'l::-..,11ntJtJ1>.JL;)n1 '1ftnn11SjL -..,'l~l.'l 'l '1>J1nfl.:if'" 

Bybee ~fln11filn~11'Yl£J1f'l1L'('1iLL ~.:i1'Yl£J1«£J Carleton 't '">Jl.'l'lJSj'" itt ,'11 

11tl .:1 1 '"~1.'lfl111t£J11 

(3 . 1) fl11filn~11'Y1£Jlf'l1t'fm1fi'~vf '"J1'"'Y11.:ifl11filn~1 't '1LLfiL;)fltl~LLtt1f11>J 
~n~m:: 1 'Ylti 1 n11'l'"if1,,tJ.:1l!'"Ltl.:1 

(3 . 2) tJ.:1f'in111'Yl £J1f'l1t'ffliLL ~.:1-,r1 ;iv'"ff'" 11n11iJ~u;in111 '"'1tJ.:i'Ylfll.'ltl.:ILLl.'l:: 

fl 11~1.J f.'l'1'"1.'l'tltJL'(1'"L iJ'"fll1L -J'"'Vf '"Jl'" 'Yll.:lfll1fllfl~l tfl£J1'11.:I 

(3 . 3) n11'Ylfll.'ltl.:11 '"'1tJ.:iiJ~u;i,::L ~,,,~'"l'ln~:: 1 '"L ~tJ.:1n11fiflL ~" 1Lfl11::~ 
n11ci1'" , n11L ;i£J'" , n11f11'" ''" -n'n1'::L -..,ci1'1'tt'1'"Ltl'"vf '"Jl'",,tl.:1n11filn1'1l'f .:1B'" 

Bybee nci11J111L il'" -..,lt'1~,,tl.:1~nn11filn~11'Y1£J1f'llL'('1i,::!JitJ.:1,\"1 mi''"~LL ," 
1 ~lh::in-,r'"L i 11, LLl.'l::,,tl 1 '1u11f11flvf L'(tl'",::itJ.:1'11L it'"n11L1£J'"n11L'(tJ'"1'Y1£Jlf'llL'('1fl l1' 

iJ.:iLnfl~l.'l~~t'ilFl (Bybee, 1982 : 21) 

< 4) l1'tJ.:11.J~u;in11,\"1£JL'(f1.:1LITT>Jfl11~'1l'"1-..,«fl~m 

'1tl"iJ~u;ifl11,:: L ti '"l'J'"ri,,tl" n,f111,,, ~,::L'(f l .:i L~>Jfltllr\1 't l1' LL n,,u' '"fl 11 L1 £J'" 

fl 11t'ftl'l-41'Yl £J1f'l1t'f!'li't~L iJ'"tl ci1.:1~ ~.:IL'f>Jlf'l>Jf'lc1'Y1 £J1f'l1L'(fliLL ~.:IL'(-..,7JL'11i'"ff'" 11L~fl si ,::'\,j 
1u1h::f.'l'uf111m'11.:1 tf1£Jf111~'1J'"1'tif1~::'11.:1 si ~.:i'1tJ'tiJ~ 

(4 .1) ftfl11u11>Ji'11rtlJ-..,1 

(4. 2) ftfl1nfl11~L-..,,,,1::L'(>JL'"fl11Lnuim~l.'l 
< 4 . 3) ftmatlfl 1-E'Lfl~tJ.:i;jmLl.'l::L'(1>J11tiL'(f l.:IL'(t11~fl11tll1. l1'L'(6flfli6.:1nu 
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i fl«" L n (JI <Yi'L '11\nn 

(4. 4) f;'nn11ti1.:iv.:i, n11iim~t'l(Jlt'lfl'1'n.m11t•quf'lfl~L~u~nnim~mV1ci1\t~ 
(4. 5) ~1i111trnn'LI1vti.:if'l11ii«ii~~~1:vi11.:iifl~t'l'Yi'L\Jii11n'Liim~t'lr\u11niJ 

d' ... 
!J~(JlliJ1i11ilifl(Jl 

(4. 6) ~1i111t1~1ifl~t'lLULiu1:tvif~1'1' 
(4. 7) Sj115n11ti1t.J'Ylfl'1, n11Sflf'l11i1V1i11vnrn~fl~11ii.:i1~L~mhvn~ 

LLniJ~'Yll 
°rin~:L V1ci1i! '1'LIL,\ 11L il~~rn~rn 'iifl.:ii11,1nn11~!*l.J~l'Yl~n~(Jl1fl ci1.:i;j1:'LI'LI LL~:;j 

~~~1Jlfl!l'LI1~n11L1t.J~n11~fl~i11nfit'{'1 Lunetta LL~.:iiivi1i'Ylt.Jl~t.JLfltfl11~~ff~1Tnn~:fi 
L~n 't,)f 'LI,ln-Jfl.:iU ~1J~n11~~,:il'1t.J 1 ~n11~f l.:iL~1iiiJ~'Yll Lrn:~ 1 L UL iLL niJ~'Yll 't,\L tJ ~ 
fl ci1.:i~~fln,1n~~~.:iL il~n11ci.:iLC41ii 1-JL~m ~ii~~°rin~: 1 ~n11~1~ LL~:n11t11~ 1~fl ",r~ 
t11V11n !!'LI 1~n11L1 t.J~n11~fl~ i'Ylt.J1f'l1~'111~t1" L1 v~1'1~1L ~~'tut'1vu11f'!,1nn11;' l'1 

f1,n11il 1 ~~fl.:iu~iJ~nTmtr1ci~ii,:'Yil1 ~Lfl'1nl1~!*l.J~lnl11~\if1L'1n LlJ~il~·nJtLL'LI'LI t1J1muvn: 

fl ci1.:i ti" L~ n,:ii LL~ 1f'l 1lilfl 1'11~L;"1'Ylt.Jlf'll(Jli fiifl~i1.:i LLf'l'LILLt'l: ii!ifl'LIL !J(Jl;ln l'1 Lunetta 

LL~1'1.:if'l1lilfl\91L~~-;J1 U1:iflif~~n,:1Ynn~1,11mn11;fn~11'Ylt.Jlf'll~(Jl11. ~~tll~ffn~11 ~ 
~n~ru:'.'Yi'L,J(Jl1.:i!Jlflf'l1lil,1" L ~11:!111'1f'l 1lil L i11,fitJn~fo.:i tl91t.J LL -n,1" LLcl' 1n11u ~1J~n11 'l ~ 

... A ~ 1:11 Q I 1111 I 

'Ylfl.:i'YWl~fl.:i1'Ylt.Jlf'll~m,: ii~t'll'1(Jlm'1niJ1ni11t.J Lif~ 

n . L~nf;'n 115n11 LLniJ~'Yll 

!I . Sj1in11«.:im'1flci1.:i1fl'Liflt:1'Lifi,:Lmt1fl11iiL i11, 1 '-ln11L1t.J~f ii1n~ 
"'. ;j115n11fi'11~1uu.1J1J'11.:i 'l 
" . tlnn111 iifl~t'lflrl1.:iSh::1J1J 
, . ci.:iL~ii 'l-JLn""'11i1C4'-l'l ;t '-la.:iu.1'1at:1ii 

~. n1:Pj'-lL 9JL~nftnn11'l iL 'Yl'J~t'l'i.:i'11J11Lriw~'-lJl'-l'Yl1.:in11;ln~1f\Sj'lrufii1 
fiq'1 (Lunetta, 1982 : 21) 

( 5) -Jt:1.:itJ D~n11il'1 t1L'f .:JL~ilnl7Cftl'-l 1'Ylt.Jlf'llef '11l ,.;1\ tJcj,'1"t1il lt.J 

Cf ii 1'1'-' "l 1 'YI v1f'l1C4P1iu. ~ .:iC4'YliJLt1' u. ttL'i.:in 11mL riv 1n 1J n 11 L1t.J'-ln11Cf fl'-l 
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1'Yl v1f'11t'411rft1P1m oJ~n11 i. i-Jti-:i u ~u~n11 L iJ ~L ~ti-:icl1f1'tlJ LL~::;1L iJ~!Jltin11t'4ti~ 1'Yl v1f'11t'4m'i. ~ 
'Ylnt'41'll1iir1 11'1vfLL ~M11 n11t'4ti~1'Y1Vlf'llt'41Jrfa~mi. ~,J~SjL u1~ii 1vtici1-:1LL ~;1'1if~1\Pi~\\J~l . 
n11ii1~1~ii1nn11 20 rlutr1 LL~::n11t'4ti~!Jl liJLL~·mi.~,J,f~iJLl'i'Ln1P1~wnmrnn11"1~fl1'11,v 
L'ilYn::L~ti-:i1rw1f'!1t't!JliL rmt ~t~~L rh il~ LL!Jl'Y111Lil~utlJ~1~ii"11=1v,::..t1i'Ylmn11 i. mJ 'l 1 Ui. i 
1 ~n11i11P1a~ l;tici1-:iSjiJ1::a'YlTI111~11'iti ci1-:111 ~-:1if~n11Ltl1P11tin1t'ti. -JL~n 1~1uu1::L'4un11cl 
~nn-Jti-:iu ~u~n11;-:iL iJ~n11if1vi.,..;L~n'Y111u11'llu1~n11'Y11-:ii'Ylv1mt'4!JliLL~ ::«-:iflii f'11rmi if~ 
Sj u1~ tvirlt\J\ti L'41t'4;)n11'llti-:iii"11=1vtici1-:i'L 11!1-:i 

Hurd f'!lt'4!Jl11,11V'Yll-:lnl1Mn1=111'Y1Vlf'll t'4!J11~Sj~mav-:iLL~.\J)J~l1'Ylr.il~Vt't::LL!Jl~Yfoj1P1 
LL~::L ll~n11iin11'lJtJ.\lt'tillflilfll i'Y1Vlf'llt'tm'mh111 u1::t'tun11m'i. ~-Jti .\JU~U~n 11~~ 
ti1,,::,1P1ri1'L'1'L ~1uLLuu!Jl1.\l 'l n~ LL~::1uLLuu ~'1LiJ~~f,nn~Lil~tici1'1~if~11'i'LLnn11i.,..; 
L~n~.\l;j tJ1.J~1J~n111'11v!Jl~Ltl-:I • ~-:1,::L il~n,m1ii ~L ~)J~~"r1n1=1::1Jl1.\l 'l i. ,..;LLrlL~n L ,\'~ 

(5 . 1) n11Ln1J'tfo~~ 

(5. 2) n11«'1Ln!Jl 

C5. 3) n11i.ifl11ii;)\P1 

(5. 4) nl1LLU1fl1lil~illV 

(5. 5) n11i.it11tniitici1-:itJmiti'1LL~::~fl11ii~ii1v 

(5. 6) n11L~~tlJUtlJ~lLL~::fi~~1t11!Jlti1JL~tici1'1tJnl*iti'1 

(5. 7) n11"ti~«nm·m1'Ylv1 

(5 . 8) L oJ~n11L"Jfr(;iUtlJtlJl)Jlnn11n11n1::'Yi1~LLL'{'1.\JflflmnLL'1L ~tJ.\lfl ci1'1L~ v1 

Hurd ff'1fl~ff~'1flLU~n11 n11L1v~n11t't'1~ L ~L i!f1~11ir1if ~Li~J~n11~Yr~,1~ 
'Y11'11 'Yl Vlf'!l~fli LL~::«-:if'lilf'!l~fli"L'1L tJ ~fl Vl";) LL~::~L tl~1111:: n, d1f1tlJ 'lltl"f'llL °It ~n 11~,:: ,j'fj.\J 
if1mL ~'"1 i. ,..;L;inSj1~n11An1=11fi~f'l1'1f.lci1"L1L rhif ~Ltl" n11An1=11 L ~L-d'ti~1'Y11"1riv1f'11~fli 
LL~::«.\! fl)J f'1lt'tfli'11"n SjLUl~)Jl!'.Jtl ~~f'l1l)J t'tl)Jl1tl L ~nl1LLrlU~~lL ~·SjtJ~n~ n11~n 1=11fi~fl 1'1 
~'1nri11citil.J,::,j'ti~'l ,._;Lfim i1ii1SjL'f 1~i1ii "t ~n11n,m1l.ii1)Jn~ L ~11::n11LLnU'tlJ~1li~citJ)J,::,j'ti_" 
mfl'v1riv1n11'11" 'l L U'l iL ~f.ln11~'1a~ "t ,flcil"tJnPi'ti"~"n 11if ~1riv1n11L ~chiiff"1::L~ti 
~1~1v'l~n11~11"iiflL'1flci1.\Jr{::"1nr{1J1mLL'i::i)J~~~n,r1v C/Hurcl, 1982 :21-22) 

- ---
-~I 
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' 
~~1\l'1·n::L5.n 'A\l11 afltJLLtlL"l-il,,'1.:Jft1J1'11J'111YltJ1'11L'f PliLflL i.t'\lL \l'111t1Li1'11lJ 

"JJ'1'1L"Jl\.;f!.nJDU';in11L ~'1Ltl\l'Ylfnn11"L \ln11tJ,nlh1h::L'ftm11~1 ~LLrlL~n L Yi11::"1JtJ1\ln11 

L1t1\ln11L'ffl\l'1-iln~11 V'11J~1L it\lltJtjLU1'Yl1J1t1fiA1'Yl\lfl l 1'LLG::L ~'1¥i'1'1n111 ~&''1'1t1Sjri11'i.JL i1 

L ,fl ci1'1tJnPifl'1 t"m~Yi1::f!ti1'1ri'1L ~fl 1 ~th::"lf1"!f\l$jf111iif '111i1L'f1ii11ti ti,::~ Pi.I'" 1'1'"Lfl-il 

'l ~t'ttl'1flafl-ilnu L'4t1l"fiLL ~"«-ilmJ~n1f .;i,::L ,,~ri11'Y!i.t ,,r 1 v 1 riv1n ~1ri1-il 1-n v1t'l1L'4\Jli LLL"l:: 

L riri t '"tL"lmflLU'"flci1-il;) 

( 6) ~fl·nJ ~filin11,::Sj ri11iid1tl~'1fln ,.,1; tJ 

~·mn ,.,1; m~tJ1nun11L1tJ'"n11t'4fl'"1ri v1t'l1L'4'1i~'" L~flitlflfln lJ lL~ v LL Y'l1LLtt1 

1h::"lf1"1f'"tiSjr111iit'4'"L ,,j'n,::L,J'1f!m i11 ,1 ~11::d1'1~ ri L \ifl-i1,1nn11LL 1hti11t1'Yll.JltJ 1'" 
n11~H'tJ~~ 1J'"L~f1-i1ti1h::"lf1"1f'" ~1 'Lu,-i1ri11l.JL i1 't, L'1tllf1t'41L 'Yl'1~-ilnth1m,,::Lnfl~'" '~~\!~fl L 1.J U' -- . 

UtlJ'YllLL1n fl1,,::Lnfl;f ~,,nn111h::L5j'"~L"ln11L1v'"n11t'4fl'"1-rw1mt'41J111 '"L'4,j'tJ 

rifl'""J ti,::L i.t'"n11u1::L$j'"~m 'l ~L \ffl'Yll1"Jf1tit'{fl'"LLL"l::,-i1n11riflt'{fltJ,lf1"1im ~tJW1Jfl\IL;1m Yl1~'" 
1 '"1::v:: 2 o fl~~h'"ii1Sjn11'l i'"JJ1J1'"n11auL'41'"t'4fltJL'41'"ii1 'l in'"l.J1n;f '"L Y'l11::11 1fin11 

~ut'41'"t'4fltJt'41'",::,hv'l~L'1nf\'n1fin11LLtJtJL'1rnnu~n1riv1mt'4'11lirrtm~nLLL"l::f1'""11R-ilLf~1J 
1 '"tJ11lJ "lf1~ '"fln ,,n ~'"m1;'ln ~11ri mt'l1L'41J11L'1Yiu 111nm1au t'41'"t'4fltJ t'41'"L iJ'"L 'YI 'Jti,:: m:: \Jj'" 
LLL"l::d-i!Lfl 1 ~L'1n$jfil111Jt'4'"L,'l '"S-i!LL 1flttf11JL ~1J~'""ri'n~::'l '"nl1LLriu~~ n111Lti11::...; LLL"l:: 

n11~ 1ti 11iifl lli ,ti. ~Lnfl~L"l~'1fln11fi1L '"'"~11'1 LL,j 11"1Ju 1'"n11aut'41'",::Sj ~L"lt'i~tin11L1 v'" 
n11t'4ti'"~-i1 tin ci11 LLa1n¥11ii~nn11;'ln~1u1-i1 Y11'" L if'" Kuhn t,j'LLri'-il 11-ri'n~:: LLL"l::u1::t'4un ,,-cl 

' d d f .. 
rhn 1'1,lf11fin11t'4ti'"\Jll)J LL~'" 1 vi,JL U'"L -fl r.J-i!Yi'"Jl'"L tJfJ-:1,j''" "IJfJ-iln11;'\n~11ri r.Jlt'llL'4\JliL Y11~'" 
Kuhn -1 ~L 'Yl'J ~L"l 11L~tl--il111"1Jfl-:11rlr.Jlt'llt'4\Jliij'l ,f,:;L iJ'"L~Yil:: L ~fl-:lf111U1::;\~jfiflf1'" 'Yl1fl ~L"l 
~~\JI 1 vi,J "J LL'1rl 11,::,j'fJ-:IL -.!'" 'f111f'1'"'1il'Yllfil111J,1-:I' ~Sjfil 1ll.JL ~tititi~-:1 LLL"l::, :;,j'tJ\I 

~lL '"'"f111 l ~,\m \ifl-ilfl ~\JIL"lfJflL 1L"ll 

u~vi1ti 2 &'-i!fil1J)j'n,::'t,JL i11,1J"t11Jlrl"IJfJ-:l~fJ-:IU~U;;n11tici1-:i LL -n,1 -:irh'"l.Jln)jn 

,::fifl11 ~fl-ilU~u~n11,::Sjt'4111YiLt'4ij~'"~tl-ilL1v'"f1Yirn\1'"fl~~1 '1 LU Bate L~°r11n111;'v 
L ~ v 1nu tm-ilt'4f 1-:i vi..t1~LLL"l:: ~L"lu1:: tv"!f~~-(i.;i,::Lfl1'u,1n~fl-i1U~u;;n11LLtt111v-:11'" 11~ti-:i 
U~U;in11,::Sjf1~ 5 LLtJtJ~-:i\f 
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(6 .1) ~6'1U~u;in11,::$ja'm;m::d'.l~LLV1ri'1Li111,LLa::t1wrn (exploration) 

~1vi1rn;1nf\,::Sn1flLd1L7v~1flmn~vn11«.:im'1LiJ~vi«n · 

( 6. 2)· · l1'6.:itJ~min11,::Lil~f'J~6u~min11 (operation) L l1L~nt'l'1;jfln1::ri1 

( 6. 3) · ,.;6.:itJ~u;jn11,::dj~lf t1'1'Ylflt'l6'1L ~fl~~,~~ ~'16"fllJ1~ (deductive 

verification) LfltJ 1. lfL~n 1. ifLfll,6.:J;j6'Yi1n11i.:i '11'1 1'1 tJ1lJ1tl4"116.:JS.:i'11.:i 'l LLt'l::~1,ifl~t'l.yj 
Ll'1°LtJ¥111,rrnt1 L'1t1n111. ifl3'1'l LLt'l::~lJn11'11lJti~'11'.t1n11t16lJ1t1~t1iifl LLi 1 

C6. 4) l1'6.:itJ~u;jn11,::Lil~l'J~V"ll~.:i"11t11~n11~u~1~~flt1~1~ Cinquiry) 

L ~ti 't l1L~nij1tin1~filn~nfi"Hfll1'16fit11t1 't ~tJ11n{ln11cl,\1~ 'l t1cl1.:iij~~1::LLt'l:: 't vi°'Sjfll11lJ~fll'1fl~fl.:i 
nrnL "H 1fl11lJfifl fllfl"HL ,'t'Jrlrh~.:ifin~1n"Ht:i~ 

(6. 5) lfv.:itJ~u;jn11,::Lil"HLLV1ci'\ILl1L~ntln~"HL~!'.l1nt1"11t11wn1 (process) 

L yjtl ~11linl'l'Yll'1t'l6'1 LLl.'l::n11tJ1::L;j"H~m L m ,fl ~L nl'1tJ1:: L!'.J'tf~l'lt:i L tJ 

Bate ff.:i11v.:i1"H,\t1"ltJtin11 iJ'YliJl'Yl"llti.:i"1ti.:itJ~u~n11~"H~fl11"1~t1l'1flit1.\lnt1 
''Ylt] ~ ~ f111 L1 tl"HlLLt'l::n11 ~\\J"H l'Yll-\1,f l"H~~ if tl}tl}l"lltl '1 Piaget tin ,f 1 tiR.:i L VI ci1-d; '1~ fl 11 "1 ~~ti 
it1 iti "HritJ1::ir1ir"H,::ri1fl11lJ L "li1 't, Ll'1°L,J~1 v~n L ~11::«.:ifl"1l'Jn,::"l,J'Yl11t11 1 L~nrtL "li1 L tJ 

L1 v"H 't "H "1ti.:itJ ~u~n11~"Hij ;1"H 1"H"11n"11v L~n LL,it'l::fl"H;j 1J;j vitr.:i LLl.'l::~~if tlJtlJl LLIJln ,\1.:in"H 

n11;'1'1n,n11lJ 't "1"1ti.:itJ~u~n11;.:il'iv.:i't vi°'Sj~n~ru::l'l1.:i 'l L yjfl 't "1~6flfli6.:int1~111~"116'1L~n 
~ 1 v 6i'.t.:in11L1!'.l"Hn11~6"H1'Ylt1lf'll~'1i,::;'j~n~ru::L'4~1::;J 1"116.:Jl'J"Hrn.:in11~6"H 't "H~l'J vnti"H'l 

;.;i;rntJ1:: ~iJfl 11"1 cl'iJ L V1t'l1 't "Hn11tJ~n ~.:i-nm~1::1h:: ~iJn 11mLLt'l::n111 iL VI~ c-J t'l 

Bate L~~1tJc-Jt'ln111~m~!'.J1rltlf111Li"1ti.:iu~u~n11L 1 3 u1::n11 ;if) 

u1::n11LL 1n n11 L i"1t1.:iu~u~,::ih r.i L -JL~m1r.i~1L "HL~6.:it11f1'tl) 'l l.Jlnn 11,:: 

L -x~1 "1L~nfL'4~l::L l!'6V111ir1rl~fl~L rh~~ LLt'l::ff.:ici.:iL~1"11 "1L~n;'j'tlf'l~fl~rt~l'lti1'Ylr.i1f'11~(Pli 
A A " 

~n 'l ~1"1111ir16n1'11t1 

tJ1::n11r\ 2 u1::~t1n11clrtL~nLl'11'11,1n"16.:iu~u~n11,::;j~ruu1:: tvir~innn11 • 
n11~6~tl'1r.in11u11v1v V11fln11~1fi1J1 L ~11::n11'Yl1'1l.'lti.:i,::ih r.i 1-JL~n1~1't1u1::~un11cl(Pl1.:i 

u1::n11rl 3 f111~6"HL1'1tlf1111J11tll!'.J n11~lTI(P)LLt'l::n11'Ylflt'l6.\I ,::'Yi11 oJL~n L1'11'iJ 
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fl11lJ'f •nm i!ti-..,1 i'lflL 'Yi1L li£Jlln~L~tJ°ri1n11'Yl~~tJ1.J,j'1 £Jn11~tl1.J LLUUim ~£)~ 
'11m-..,'J~\lnci11 Bate ;\l·~ltl11 n11L1£J~n11~ti~i'Yl£J1f'l1~1J11t~£JLi-Jti\l tJ~iJ~ 

n11~~,:;~~~,1~ 'Yll\ln11Rn,,1 'l oJLLriL~n L ~.~LLUu,\1\1 "1 n~m~:;~t) ~flttti\lnui~n11 bbt'l:; 

'Ylti,,~rn\I i'Yw1f'f1~1J1i .ff \lif ,:;"l,J;j ~t-in1t'Ylu,\m -d'ti-..,1 i'lflLL,\ti ci1\I 1~ 
Bate ;\IL1£Jn-fti\I 1-Jfl1i'Yl£J1f'l1~11111~L1 \lt'l\1Sjfl'Yhn11~ti~ti ci1\l,1 \l;-\l;j fi116J 

ti~tici1\1~~1:;~,:;~f1\1~11~1'liln11l!L~flci 1\ln1'1\l'!l11\I tf1£Ji.t1'!lu1~n11au~1~~flu~1~6J 1 
1 -!nrn~m ~ m.J~m1 \lfl11).JL ~fl 1 ~lil~Lfl\IL oJLiJ~'Wt'lLSjfl\l~i'l f1mfi1\Jl fltl \!fl).) LLt'l::'Wf fl6JYi ,:; 

L~;ti)Dtij-..,1\Jltin11ii1L-tt~~ilil~tlLU (Bate, 1982 : 22-23) 

(7) u1::Lll'Yl'!ltl-:1-Jtl\IU~D'~n11 _ 

Shulman LLt'l:: Tamir L,)111.J11).J~M1~n11i;'mfi tnnun11~tlmbt'l :: 
.15116J'lfl~'!lfl-:1i'lf1i'YltJ1f'l1~lili ~l'11L-tt~n11!11tJL~-Jtl-:1tJ~u~n11'11 s u1::n11 ~\1-d' 

tl1:;n11~ 1 : °rin,,::-Jtl-:i'Ylfit'lfl\IU1:;L!l'YlU,:;L °ft~L~fl\ln11au~1·~ ~tlu~1~ 
n11f'1~fl 11~ 1 tJ!il~Lfl -:i n11;' f1rhm16J,\1-:i "1 LLt'l::n11ti1tJ'Ylflf1~flfl 11iJ 'Vl).)1 tJ 

tl1::n11~ 2 : flfl~L"lftJ ,:;;'ln11L°ft~'l~n11~\1~6Jij~,1~ n11i.t1'Ylti,,~11l1-:i-i 
6J1 Li bLt'l:;;jn11cl1n,L ~fl°rilnl1~1LL -i.mLL,mL,\I 

tl1:;n11~ 3 : ~~DtiJtiJl rhn11iJ~ii1L-tt~n11fl~L~l1fl-:11f~u~n1nh::L ll'Y1-d' 
~n,::L -x~'l ~L~fl\ln11iLfl11::~ n11LLnDti)"f.n n11«-:1Lfl11::~ n11tJ1::LiJ~~t'l n11\iff1~~h 
bLt'l::fl 1 liJ flf11L1ll ~f 1\1~11 

u1:;n11~ 4 : 
A AA · ii ~ 4 ._, ._,d 

1511iJ'lflfl'!lfln 'lfl 1 'Yl£Jlf'1l~m '5U::iJn 1100,,lfl~fl 11L 'Wfl 'Vil 

fl1liJ'Vl6JltJ'!Jfl\li'lfli'YltJ1f'll~fli fl11°ril-:ll~'!Jfl\l~ni'YltJ lf'l l~fli u1::ttJ'lf~'!Jfl\liin11'Yll\I 

i'YltJ1fl1~i;ii 11iJ.ff-:1f1116JtliJ~~1h::V111-:ii'YltJ1m~i;iiLrn::L 'Ylfl t ~fov~ 1tJ 

tl1::n11~ s : L,fl~fl~ ,:;;jn11;-f1n,m1iJL~flm::lll~'ll1L~mnf1fl116J~~h 
' 

n1::~ fl1flf ~~,::t-i-:i;jflm::°ri1Aw111iJ!Jl1-:i "1 1 l1m \IL tl1V1iJ1tJ~ri1'Vl~f111 *,:;ihv 1 -JL~n;j 
fl 116J6J1~::u1ml~ ;jfl11mL ~"l, ;jfl11iJ1'u ~fi'lfflucy-:i ~1iJ11mnuim~t'l~1-:i -i ~1tJfl116J 
b ~tJ\lm\ILLt'l::'W-:i'WfJL,L ~i'lf1l'YltJ1f'1l~lili (Shulman and Tamir, 197 3: 10 9 8-114 8) 

,1n~t'ln11ff~fl11'!lfl\I Suhlman LLt'l:: Tamir -d' cfLLl1l-:itif111,:;;j~t'l~~tln11 
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' 

~~~ l~~nL31'111'1fl1'Yl£Jl f'1lt'tl'liLL~~1 ~,J LLl'lL ~L~t:l~illJ -rnn11L1£J~n11t1tm ~~l'JL ~;jtJ~ 11,:' 

ff '1 LlJ ~rn.h:L~~~lf1'~'1 . LL~tl Vl'1 Lf1,:;jeh~~'itl ~m ~ ~ 1lt'tlill1tl~1 L ut'ti{u t't~ ~LL~ 1fl 1li!t1~ 
,:ill '-'A ~ '-'AA d l~ 

LLt'l: 'Ylt) ~ ~iiti--'.! ~n~'Yl £Jlf'1lt11'11 l'lt'ltl f1,~ ~n ,1'11'Yl£J1'Yl1~n11f'1n ~rn 'Yll~ ~ 

6. 6 . 4 n11L~tint111L'Ylflltfl~,:1iiiu1~n11~ut11~t1tiut11~ 
q~1~1~1im;11u LLlJlJ~l~"] iltl~ illJ 1~n11~Ut11~t'ttllJ t11~~1LLcl'1115 

~, :t11~11ti ~n L 1J1i't'tti~1ir11 'Yl £J1f'11t1m1 ~1: if uth:m.Ji'Tn ~1 LLt'l: ,Jli£Jiifin ~1l'1ti~l'fa1~ qLL~ ~ 
ij1.h:r.•ftm11cl~ti~,:~l'-ll~LL,~L,r-J1n11.;i11in11t1tl~'-ll~t'4~~t'41~n~~~LLl'l 2 1liLffo,: 

ih £.JL -Jiiu 1~n11L~ £.J~f iiti~L~nLLt'l:n11t'4tJW~Jtl~fl1 i.J1:t'4U~t'lci1L·hi.\Pi~n1 l nl1L i.t'~ L ~ 115 

n11~ti~LLIP1L'W£J~1lin11tici1~L~tici1~~\t--'.lt~m~~1: m11'1~ 6 .11 ... dJ~itit'41Uflru~ii11~ 

1lin111ir 

L~l'J~t'l 

n11ff Wr'llJ~~ 
1~,J "] 

"""' 11in11'Ylf1t'lti~ 
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Li.t'~n11Stifl1 1ii L~~n11;'f1n11 L~~m1 L~~n11Sti 
~i11£J1:~11~ 1'L'4'l~un1cl LLnu~~1 f111i1~'-!1£J 

' 
1:'1uu1~nt'l1~ 1:'1u~1 1:'1UL3~ 1:'1UL3~ 

' 
1:'1UL3~ 1:ifUL3~ 1:ifUL3~ 1:;fu,j1 

1:'1UL3~ 1:ifUL3~ 1:'1UL3~ 
... 

1:'1lJ 

u1~nt'l1~ 

' ' 

L i.t'~n11;'f1 

LiJ~i~l'ltl~ 

1:ifu~1 

1:if uu1~nt'l1'1 
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f1Vi~fl'Ufl11,::L~L i'n11-fi,l"Hl4 lL~tm~111fin11~fl'ULL uu\J\1-:1 61 L ~fl~lL u~m~L ~ 
iT-:iLn ~~m ~~t'i~ 'll'l.J 1'Unl1~fl'ULL uuau~1'U~fl1J~1'U~'U~'l.J 11L U'U'U 1(J]n11il'Yll\lnl1flm~n 
LL~'U L 'Vl,J~itn~l\J'U l'Vl~n~(J]11 ~fl1liJ~'UL ,LiJ'Ufl ci1-:iiJ1n LLt'l:: L 'Utf ,iiT'ULU'U~t.JfliJ1uituti fl 
n'U 111u LL 'l.JU'llfl\l'll'l.J 1'Un11au~1'U~fl'l.J~1wrt'-:1 3 1fi~~ lnl1L~'Ufl~'UL U'U • ~'U,l'UL if fl-:il'i'U 

'llfl -:i'lJu 1'Un11~fl '"· 1ir11'Ylt.J1f'l1~1'1i~-:1ef LLIJ1-:i;j fl 11iJ L ~'"~fl ~flirfl-:ifl ci1-:1L~iJ~ lf tiJ 'V11~efLLIJl -:i 
Lfl1;1~ l~lL~'Uflfl ~1'11-:iu1::L~'U~11 ,:;;j1fim1~f 1\1 LITT~ li'n-1':: L 'Un11~t:i'U t1P1t.J'll'l.J1 'Un11~u 
~1-u~t:iu~1-u 11'1LLnfl11'Yl ti1m~l'lifl fr1-:i "t 1 'll'l.J 1-un11L1ti'Un11~t:i-u 1-u h -:i L1 t.J-u ;-:i,:;~~q'Yli~ t'l ~~~ 

6. 6. s im~'UmL'U::n11L~~l'i'"~t:i-ut1Pw'llu1-un11au~1-u~t:iu~1-u 
ef LLl'l-:iL ~t:i 11 fl11'Yl t.J1rr1~{J]i'YJn fl-ul'l 1-:in;j 1fin 11~t:i-u ~mu1 'lt1P1 LLt'l::~1~11ri 

~ 1 L ,_n .fil'i ~t'l~ l'i1 t.Jn-U 'YJrn'l'ULLt'l::n 11~tJ'U t1P1t.J'll'l.J1-uau~1'U~tJ'l.J~1'U ~'" nt:il,, ::L~lJl'i-ULIP'lilP'l t.J 

1fin111'11-:1 61 LiJ-u;1-u1'U~1n~1t.J LLfiim~-umL-u:: 4 u1::n11fit:iLU~,::L'Vl~1:;~1'Vl11Jfl1 
fl11'Ylti1m~l'l11 'Vl,J 61 'Vl1t:i'ltnfim~n~,::t'lfl-:1~11 lli i''YllP'lt'lt:i-:i L 'U~t:i-:iL1t.J'U'llt:i-:il'l-u11'i 

6. 6. 5 .1 n11~1Timh::nt:iul'i1titftiJ'Vll~'VloJ1i-uL1t.J'U 
6. 6. s. 2 n11~f1-:1L'VllJ!n11ciri~,JiJ.1L~fl'Vl1flu11n~n11cl~iJ.1~'UL°r1~ 

6.6.5.4 n11inir1'UL~L~nt'l-:i~t:iau~1'U~flu~1'Ut'1t.JfllL,J~1Til'l'Vl1t:i 

;'1P1tiUn1cl 1~\P) 1 ~L~nt'l\l~t:i;'IP'lnl1LtJ\I LLfl'Yl11~f1-:1~tll'U::n11m1 -u1u LL'U'Ul'\1-:1 61 1 i L '!f'U 

6. 6. 5. 4 .1 fl1LcilL~t:i-:i111LiYf-:1LLir1n-l::l'j'UL~L~n'Vl1fi1l'lt:i'l.J 
l'lt:itf~'Vll~fl1~1L~-Ut:i L if-u fl1Lci1L~fl-:in11u'U1JL 'lll LLt'l::~mL 1l4 L 'U'llm::~thn 11Ul -:im'Vl11 

11P1tin11LmL~l411'ilJL 'U'1'1L~fl~ u11n~11l'ifl-:1L i'L 1t'l1-u1'Ul41n ( 'Ul'Un11n111'ilJL~~tl'1w fl1 

m,,::1f-:1t11ri1lJ~L iJ'UL -w11::L 'Vllfl LflnTl¥iiiL ~'l.J'U ~~-:i;-:il1ni'1 
6. 6. 5. 4. 2 n11LL1J1f111ii'V!i11ti•nnifl~t'l~fll~lL~'Ufl 
6. 6. 5. 4. 3 nl1~11ll'Wtllt.J lll'WL~t.J'U lll'W-fi'-1~ "t11fl 

111-wti'Ul'i "1t'l1 ii1 'l iL~nirii LL~1fl1~-:it11ri1ii~fl'l.Jtlli!fl11ii;)f1L ~'"'llfl\IL~n "I 
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6. 7 .jtlL a'lHlLL U::1J1~1.h::fll'i 

L ~t:i 1·i.h11J1,.m11L1£J"lif1lt:i\IL~fl L~t111~~~~\Pl1iJ~ti1~.:11h:;~.:if1 ~LL~\1Lti111m~"lit:i -

LL "li::'lit:if1~1Jl\11h::n11L~ !'..J 1rl1J 115~t:i'\iLL~::L "r1ti'ttti L '\ifll1~tJ'\i~\l~tJ L tJ~ 
a.- d I I II ~ .,:; .... A .., 

6. 7 .1 fll~:;\PltJ\11::~fltJ~L~l-JtJ11 fll1L1!'..J'\ic'\i'\i,:;\PltJ\ILflmllflfll1,~ 

fl~fl11lJ1JtJ\IL~fl" fll1L~t:Jfl L 'lf1Tifll1~tJ'\iLL~:;L "r1ti'ttti~l\I 61 if "Ii flc,:;~tJ\IL °ft"liL~tJ\I "L'd'm·n~ 
L~n,:; L1 r.J"lif LL~::L~fl,::L1v"lifL ~t:i.:1111L V1ci1if '\iL~t:i ci1.:111" 

6. 7. 2 115n11~t:i'\iLL~::L "r1ti'ttti~~lil1Lilf"li ,:;~ti\l~tll'lticl'ti\lrl1J11'lm.h:;~.:if1 
' 

115n11~ti'\i~~if "li,::~t:i.:iif1r.J1 -Jn11L1 r.J"lij1lti\IL~fl1J11~L tl1V1iJ 1 r.J L ~11:: 
~:;if "Ii~ \I~ fl1,:;~t:i.:ivh11m lL iJ '\icl1~1JLL 1n f1 t:i n 11n l'Vl'\il'lL ti l'VliJ 1r.J'Vl1ti1 mi tJ1~~.:if1 
1JtJ\11J"r1L1!'..J'\iL~!'..Jrlfl'\i L if"li 

6. 7. 2 .1 L~fl~fl\lfll1L °r1L~m'li1L,L '\ifl~Lfltit"fi"r1l\11"r1!'..Jlfll~\Pl1t:ici1\l~fl~\I. 
6 . 7 . 2 . 2 ~llJ11tl°r1lfl1llJL '!i1 L ,LUL otl °rfL 'VliJl::~iJrl1J~tll'\i::fll1m 

6. 7. 2. 3 5Jf111iJ,t"lihL "lifl1liJ~1iJ11ti 11t:i\l\Pl "li~,:;Lmir"li::~tl~11fl 
~1\1 61 1~ 

6 . 7 . 2 . 4 L ~iJ~"lirfn'rl:: L '\in111 i'Lfl~tJ\li'JtJ, ~tlmcl~1\161 L~L D'\itJci1.:1~ 
6. 7. 2. 5 ~1iJ11titl~u~.:11'\i11iJn1J~1i'\iL~t:ici1.:1~LL~::SJtl1::~"r1TI111~ 
6.7.2.6 ~1~11tici1v"r1t:i~. atifl11~V1~1v11'111 
6. 7 .2. 7 ~lL"r1tit'\it~iJlvi,J 61 LiJl.ifl~t:iVl\ltJfl~tJ\ILL~::LVl~l:;t't~ 

6. 7. 2. 8 t'tf1.:ittv~ L '\in11&'.:1LfllJrn~1.:11::~m::1'.:1LL~::1tJuflt:iu 

6 . 7. 3 fll1~'11J"r11Jl"r11Jfl\lfl1 L '\i~'\iL1!'..J'\i L ~fl L lfL~fl 'L,rLLt't'1\l~t]~fl11~~1\I 61 

LL tr 1fl1L D'\irr«.:iL fl(J] ~ti~n11~11tJ\IL~fl~L u~!'..J'\iLL u~.:ii. u 11~ti~n11~ L vici1~~5j ~~~rn ~tJ\I ~1,1n 
111J 1'\in11L1 r.J'\if n11L tJ~ !'..l'\iLL tl~.:it:i ci1.:1L 1D' 1\1 ij ~~\11'\in11ti'\ifl 111 '\iL ~ t:i\I n11~ '11J"r11Jl"r1 

1Jfl\lflc~lfl~ltl Li\''\i-
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,:LthUjYj'1 LL"':1.'ITL1"'1L'At1~i'flt1"': 1-2 Ln1~'" L~fltJncifl~, 1f1JL1ftl, tlfl1Ji1JnTlLLL1'1~flfln 
~fl~L~n 111J~~n1:Pf'"'\.'1'L~nL1'"1.,Yi,:L,tl'"l (Flander, 1965) 

Adame LL"': Biddle Yi1J11 fll,~L1'1~1J'Y11J1'YILWf~7t1'"1h:intl4i'flt1ft:85 
· ~fl~L 1~1rlL~n,:L,tl'"l (Adams and Biddle, 1970) 

Hudgins LLft: Ablbrand Yi1n111;m~t11n1Jfl11n1iPl''"L'1'L~nLiLLL1fl~flfln 
tfltJnl7YjflflV1~fl~fl~LLfl~1~'" Yi1J11 t'1tJL~tJLLa1L~nf!lW~,;.t~ '1 ,:YjflLiL 'AtJ~ 2 1h:ttJfl 

LLft:L '"LL'1ft:1h: ttJfl,:SM1VJflL 'AtJ~8. 4'11Ln1~'"(HudginsandAhlbrand, 1970 : 2 65-2 68) 

tf LL¥i~Lfl7 J111 n111. ~L~n LLL1fl~flflni 1tl'1'"Lfl~ (self-evident) ~'"L i'.l'" . . 
'8 • e,, t A 

L 1fl~L1lfl~fl[.J1~[.J~ 

6. 7. 4 n17L1fl'"1'YltJ1f'l~L1PJifl11L-it'" "n11ft~1j~iJ~u;ii1tJPJ~fl~· (practical 

work) "l ~innriL1" L Yi11:,:LiJ'"n11L'i~Lm1Jn11Y1flftfl~L '"~fl~iJ~filinTlL "11jfltl4'11ti~~'" Kerr 

't'111tJ~1'"1:rn;i~fl~n11ft~ljfliJ~u;ii1tJPJ~fl~L f~~i! 
6. 7. 4 .1 _ ci~L~1JL"1°;jn11«~LnPJflci1~tJnPi'fl~LLft:Sjn11;'flu'"tinfJci1~ 

6. 7 . 4 . 2 L1~1JL1't'"L ~L;)n;j1nn11;)fl "l '"L ~~1·,w1f'l1L1'1iflci1~~1tJ '1 

6. 7. 4. 3 ~ft.l'"1lim,:"l '"n111.iLfl;fl~ijm~un1cl'11~ '1 

6. 1 . 4 . 4 'eln~'"n11LLnif~"11 

6. 1. 4 . s L ~"''J'"fl111JL "11Jl:L"t1J fl111Jn1:~un1:L'l~L '"n11iJ~u;i 
1 

6. 1 . 4 . 6 L ~1JYj'"fl111JL 'li11, "l '"'Yltl~~tfltJ~1'"n11u~u;in11'11tJ'1'"Lfl~ . . 
6. 7 . 4. 7 LYifl'111,L'tfl1J, Yi~,~'liflLii,,1~LLft:"1~mntl4-ritiL~[.J'"1JlLL~'l 

6. 7. 4. 8 L1J'"n11~1tl41n111:w;h~n11"11'lim -n,,1~LLft:n11L1~iJ 

6. 7 . 4 . 9 Li'.l'"n11n1:Pl''""l ~L~n;jfl111JL"t'"L, "l ~ 'iffl"1lflL"tfl'"fl~'1ftflflL 1ft1 

6. 7 . 4 .1 o Ltl'"n11L"ti'1~iJ11n!iJn11tl4'l '"Y11~;-1111Yi, n1tJ111YiLLft:n11 

L U~tl'"LL1Jft~'11~'1 "l ~L;)n'tfiiJ1:L11Jfl'ltl'1~fl~flcil~LL Yi''i1~ (Kerr, 19 63 : 21) 
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fi1'1~.:!Sll!tl~~,j'1tJ'1'"Lll.:l\f 1J1.:lrl,_::Sj~n1'tl4::~'1a1tJ 8'] nu 

n11ri.:1L~ll L-XL~rrf;nRn1'1'1'"ri1'1,j1v'1~ll.:I (discovery) ~n,j'1v 

6. 7. 5 · n11tnn'1 (demonstration) t1!l11L il'"L ririi\ri 1 '"n11~!l'"!lci1.:1V1i'.t.:1 
~\lfl&'Vl1m~m1v'"L,r'11::L'11VllL 1'ci1.:1V1i.t'1L1vuf!lmLd'1 t'1v$j1'1t]tl'1::~~fi~.:i'1!lLtl~ 

.6 • 7. s .1 L ~m~'"llim~t'l'Vl1!l!l11tnntnv't,r!lci1.:ii''1L ,'" 
6 . 7 . 5 . 2 L ~mtl'"1J'Ylli1n11L i1~1J'YlL1V'" 
6. 7. 5. 3 Li'~1tltl1::L~°"~1tl~~!l\lL;!l\l111~li1ll1~!l°" 
6. 7. s. 4 n11~1n¥i,:::il'1v~Lnif~V11L~v1nu.:iutl1::ll1tl4~,:::~~.:ii.t1 

L 1.J .:f !l 1~fl tl1Jn1cl Lfl;!l.:111f11LL Y-l\l 

6 . 7 . 5 . 5 L i'~!l'"L,r~.:ii'"~'"1'1L~nLLt'l::~'"1'1 L 'Vltl) 

6.7.5.6 n11~1n'1~!l.:!flc'::it1vt'lt1~'"\i111tJ,1ntlU~L'VI~ D!l.:ln'" 

fl 11).J LatJ'Vll tJ~!l\l Lfl;!l\liJ!l~$jf'l111fllLL Y-l.:I LLC'l:::'Vll tlln 

' ' 

n-~tltfHh 1~T~1nfl 

6 . 7. 5. 7 'l'"1:::V111.:in11~1filil~.:lfllLLt'l::L~n~1)J11ri'liti1tn)J1J1::n!l1J 

6. 7. s. 8 n11~1filil,:::il'1ti'YlflLL'Yl'"n111J~u~n11'lw"fo.:i'Ylfl~!l.:1LflL'" 

~1fl1~f) tl1Jn1cl -X!l.:iL1tJ'"$j~'"1fl 'l 'Vltl)Ln'"L 1J 

6. 7. 5. 9 n11~1filil~;iLL~:::;j1J1::: foir"ftif °" 
., ... ... 

,:; \il!l .:!)Jn 11 li11::: Ll'l1 tJ )J 

ci 1 \l'Vl'il1L tl'"!l ci1\l~ ;Ji'"l'l!l'"l'!1)Jci1~1Jfl 11)J~1f'l~ ,:::~!l.:i 'l iti1ri1)Jelnri1)J LL~::: ;ju'Yl~l1J 
1h:::L~Wriflc~!l\ln11,:::L 'it°" 

6 . 7 . s . 1 o fl1':::~!l\l 'l-XL~nrhn11~1fi1P1 L Y-l11:::,:::$jern~LL~:::;jf1tl4f'l1!Jl!l 
~ .... d ~ 

n 11L 1 tl'"1~tl\!Lfln )J1n'Ylt1fl 

6. 7. 6 n11~ti'"LU'"fltl4::: (team teaching) 

n11~tJ'"LiJ'"fltl4:::L~)J$jif'"LU'"flf\lLL1nl'"~'Vl1,1'"111n~l\l'l fl .f'! .1960 • 

°!tu 11LiJ'"'" 11P1n11)J'Yll\ln11fin1'1~i.t1)J1 'l i~v'" 'l '"~ti\lL1ti'"~;jL~miJ'"'11'"1'")J1n tfltJ 'l ifl1 

~\lLL!Jl 2 fl'"if '"'L 1J11)Jn'"1'u~flirtiu'1vn11~v'" ~.:i~L ~v~v.:in11 'l ~e.mn11L1ti'"n11~v'";j 
flruf111fl tin11 
' 

- - - - - ---rrt:J ... ui u. -..1 --· ----
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,·.· .-. • . . . 
·=··· .« . 

6. 7. 6 .1 a'16m1L'i1~~tl-:lfll : 'llm1£J~L ...rtl~L ~6mTYiL 'Vl,n::t1f)J 

6. 7. 6. 2 nTlLL~-:imj)JL~n't...rL&na-:1¥11).Jt1fJl1~tiL'V1).J1::t1f)J~tln1~t1ftl~ 
.. ~... .. 'Ill .. d' 

6.7.6.3 '1tl-:1n11L'VIL~n~t1f'1-:1~~'1n11).JL'1).Jln~~ 

6. 1. 6. 4 Lil" ttln1~'t ...;,,171).Jn~7'u~",.tla. L~tlf)t1f111nnTlt1ftl~L ~ 

6. 7. 6. s n11t1ftl~tl~f'lm::cimJYi1't...rL~m~fo~f1h::t1fun11cl•nnflcL~ 
)Jlnn 11n11't iflcLL'1L Y°l£J-:1fl~L;'\£J1 

6. 7. 6. 6 Lil'1ttln1t1f't...r,,,1~flm::L'11jn11;im~n, 1Lm1::~, ~h11cl 

6 . 7 . 6. 7 L il'1 ttln1t1fL ...;f1l 1 'Vl)JL-w•1m::L'11im,1Lrn::L1£J~f ,1nflcLn1 

*L'1-:1;jf111).Jfi'1L~~11 n11t1ftl~LU~f1m::if~~~mnn,::Ltl~n11 ''Li-:11~1.h:: 
t'41~1.Jflfla • 1 ...rri1-:11~11).Jn~t"£Jn1111-:1 LL~~11).Jn~ 11).Jn~1u~",.flrnL~1 ~-:iL tl~n11t1ff1-:1 

Lt1.J1.Jtl ci1-:1~ tl-:1f111).JLiJ~1h:: '!flfiiULl'l !'.J L ...;L~n L'11in~nLtllL tJ ~LL 1.J1.Jtl ci 1-:lfi n,) 1 [J ~-:iti1ti~ ti er 
LL~ -:! lfl1L iZ~L'1LLn n111l1::t1f1~-:11~ nl1tll£J'Yltl'1atlf111).J'Vl)Jl£JLLt'l::fl11).JL i11,~~~h::'VI 11-:1flm::l1~ 
L U~L ~tl-:1fifl111::,J'11:: 1-:!L U~tlcil-:l~-:1 

6 . 7 . 7 n11°t'i'f'1~;in~n (field trips) 

n11L il°t'i'f'l~;in~ni.1~ 'llu 11L il~n11~1L~ntJtJn L U'Vl11l1::t1fun11cl!'11 -:i 

L~nf!1•n::'t'1~u«l'11 u1 IJL ~1 . ~~ '1tln't,r 1t'l1 fiLiJ~,1-:il'll)Jt1fJll~ 
1i11).J'!fl;; flltll'n::fl ...;L ~~ 11 t'1£J1i11).J'Tfl;jLL~1a-:iL 'Vlt'h{;jfl11).J«)JW~~,\~n~tlcil-:IL1 

n11~lL~nLULfltJ)J'Tf)J t 1-:1-:11~ 'Vl~tJS-:1ntlt1fll-:!'11-:151 citJ)J,::1f1£J 1...tL~n 
)JtJ-:IL ~~t:-Jt'l~tJ-:in11~11'Yl!'.Jlf'1lt1f'1f'l i1t {l ~"'n1'm::'11-:i 'l ~tl-:IL 'Ylf1 t ~tt'lfl L 11'~ n11L 1l~£J~LLUt'l-:i 
'Yl1-:1 Lfl;j n11L 1l~£J~LLUt'l-:1 'Yl1~~"'-:1-:11~ '1t'lti'1,~n11 Lil~ £J~cil LL1.J1.J'Yl1-:1~1111~ ~-:iL V1ci1-d' 

citJ)J,::Yi11...rL1imn'1fl11).Jil1::°t'i'u 'l ,LLti::L1£J~c1 'Vl11~-:i;f~ 
;j ~ei-:11~1;'mn £J 1nun11°t'i'f'1~fin1'1).J ln)J1 £J L 11'~ 

Carin LLfi:: Sund nci1111 \~n 'l ,::'L,Y1u1h:: t£J'Tl'ULLfi::t'4'lfit'4~1~ 

' 
--. \$.~~~.J'n.~~-'< . 
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,1nn11-rif'1ufln~1,.nnrlq'1ti1"11n11n11Ltl-rif'1ufln~1u'1t'l::fl~~~ufl11,::L'11jn11m::L\il1t1)J 
ci1~"1~1Lilutici1~;1 · (Carin and Sund, 1970 : 175) 

6. 7. 8 n11;fn~1'11t1'1ULtl~ (independent learning) 

n11Rn~lflUfl1'lfl1tJ'1ULtl~~uLiJUL~tl~~s:lfl1l)JLilf'1tl)l'ltlL~nLLt'l::«~fl)J 
~ ~i. ti n 11,'1nl1L"ftlUL uiti~L1 tJUtll,,::LlJL"ftl'1fltf ti~n1m 1l)J,j'tJ~nl1~tl~L1im ~1l::L,rn LLl'lt'l:: 

flUcitJ)J$jfl1l)JLL'1nl'l1~nu ;~Lfl1jn11;)flfiULLt'l::"11LLU1'Yll~LiL~n "Sjfl1l)JLilu~~1::rl,:: 
f1n~lflUfl11,r1tJ\ilULtl~ t'1t1n11;''1L 1t'llLLt'l::LL "1ci~;fn~lflUfl1'1 L iticil~~ftJ)JL ~1v~ . 

~LL'1~Sjfl1l)JL ~UL"ftlflfld'tl~L UL~tl~~Lilutici1~fl~ L ~11::n11tl~n~~ 1 ~ 
L1inf;'nn11L1vu'f'11t1'1ULtJ~~u ,::Lilun11i1vnu;fn~1"11fl11)Jf i1vnuL"ff1~~t'l1rit11f'11L"f\ili 
(young scientist) LLt'l::Lilun11Li~L~)JL"11jn11Rn~1L~ti~1'1 (life-long education) tin,r1v 

6. 7 . 9 imL"fUtlLL ~tl1::nl1t'fflrlltJrl~LL'1~1fl1,::L ~u,\m ~tlUfl11'YWlf'11~\ili 
;itin11-W,11041""1iti L ifti"11L"fl1::LLt'l::1nn11L"ftJU 1 iL"ftlflfld'ti~nu fl1l)JL"fUh ' iv LLt'l:: 

fl1l)J~l)Jl1tl ~tl~L~n 1 i)J1nriqfl iftl)"1lrifl1fl11'11il~~1,::LflLLrl 
6. 7. 9 .1 L1l,::rLfitici1~h-J1 n111uf~tl~L~n~u5j~t'l~~fl1fllfl 

6. 7. 9. 2 fl1~L"ftiUs:lfl1l)Jf, fl1l)JilUltl)"11tJSjfl1l)JL~tJ1'1fltlJLU 
n11;'fln•m11)JLLt'l::n11L7vuf)J1nlt'tim ~vll" 

6.7.9.3 L~nu'1ft::fluf,nn11fi'1n11L"ff1~fl11)JLi11,1u;'11,~ti~\ilu 
.. . 

6. 7. 9. 4 "l'::n1::tfuLiL~ntici1~"L1;n::L'4f1~~«vLiL~n-fon11ri1 
~lUL ~tl 1 iLnflnl1L1t1Uf)J1nn-J1fi,::lJlL 'll'LLPiL ~l'.J~fl1llJ;lLLPiL ~l'.J~tlcil~L;\l'.J1 
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9. 8 .1.1 n11~1'1Ji.nn11'lu'11ut'f;iiftlltill~.:I Bloom L'1"fhn11filn~n 
~ufi1'1L~!'.J1ntJtm11L U~!'.J~LLi..l~.:i'l UL ~.:IYfnfi-W«v ,1v-W«v LL~::Ym-W«v ~ti.:ILLIJi~::iififi~{'lliJ 
1!'.JIJ\1.:1 '1 

6. 8 .1. 2 n11~1'1Ju1n11'lu'11ufi11iJ;jflvi1m::ilfrnL'l-1.:in11L1!'.Juf~.:i 
piaget L1'11in~n- ~Ufl 11 L -r;f .:iLLIJiL~m~iJfi~tJ fltitimn,un1::.ff .:1L ,1tlJL~1J t{']L i1~1!'.JVl~iJt'fl1 

6. 8 .1. 3 riti~Dn11L1vufB.:i Gagne Lfimffm·JC'ln11Lil~!'.JULLDMLU 
'11w,.·iq~n11iJ~.:IYltl~D~L1!'.Jn'Jl ·L~flUL~LL'l-1.:1n11L1!'.Juf ;fuiJl LL~::dJU~!'.JfliJ11Ji{1Ji1fl 
1 in.:in11filn~11riv1f'!1t'fm1 utr,iiJu 

6 . 8 . 2 1l1il'tljl L un11t'fflU1Yl!'.Jlf'llt'f!Jl'hf u,::l'ifl.:!L i.tu 'l UL~fl.:I 
6. 8. 2 .1 ~1.nun11ri1.:11riv1f'l1t'f1J11 ~.:ii.J1::nfltJfi1vi.J1::L~ud1f'itlJ'l 

6.8.2.2 ~~~~IJ1Yll.:11Yl!'.Jlf'llt'f!Jl1 

6 . 8 . 3 1Tin11t'fi'1.:11::1J1JfiflUL ~i.Jif ui1fl11Ltluvi~nd1f'itlj L un11 • t'fflUL iiflVll 

ilfl" 1il'l1Yl !'.Jlf'llt'f!Jlf' t1J1 v;j L ~ fl.:1111~fl.:l~~~N'IY11.:liY1 !'.Jlf'llt'f'11LL~::~lJ1un11 Yll.:I iri!'.Jl 

f'll t'f {'11 L ti Ufl .:ifii i.J1::n fl lJ LL~::,:: L '"un 11U ~n ~knn ~::L ti u tr,; !'.J~·hL ti Ufl ci1.:1 ~" 
6. 8. 4 iiu1un11~ut'f1ut'ftilJt'f1uLfl°1tJn11!'.Jti>J1'lJi{uiiv11Lilu 

0

1Tin11t'fflu 

iriv1f'llt'f'lf ~,::ibv 'l ,.;~lJ 1un11L1vun11t'ffl~lJ11q~~'1l>JLUlVliJl!'.JLfliJ1n~t111J1 t1J1!'.Jfl1ffv 

LrifiUfi~fl.:in11t'fflu'lu1Tin11 

6. 8. 4 .1 L'fl'LVl'J~~ 

6.8.4.2 An~1~ufi1'1 

6 . 8 . 4 . 3 Ylfl~fl.:I 

6. a . s uriu1ri~fl""I ,::,jv.:i 

6 . 8 . 5 .1 f;'n 'l iL rifiUfi 'l un11;f .:if)1ti1>.JL yjtin1::~u'l ,.;L~nf;'nvi1LL~:: 
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6 . 8 . 5. 3 Ll'l1tJlJfn1~tl'UTri tirn1°t'lr1t'lth'l tritJ;jiiu 1 i.m11~LL 'UUL 'Uti'U1'r1 fJ lJ 

6. 8. s . 4n111i~ti.:1tl~ D'~n 11ririt'lti\llt'Utiti 11Lu'Uu'a;'ti't1cl1f'1tlJticl 1.:1 
~\l'll ti\l n11~ti'U1i11rit11fl1~l'l1 

0 " fl1fl11J'Yl1 tl1J'YI 

1. n11~'a::ri11u11 L~mfim1ti'U1i11rit11m~l'lfluLLcl'1 L~mnrin11L1ti'Uf 
L~lJ1mfom 'Wt1.:11rilt'U 'a::~ti\lti1ff t1V1~mn~'nL 'Un11'W'a11~ l tici1.:111u1.:1 

2 . n1L iJ~timLUt'l\l°Y'lt]~n11lJ'lltJ\ILflnlt'U ,:;;j~ml'ltiiiu 1'Un11L1ti'Uf tici1.:1' 1u1.:1 

3 . , ~flnu1 tJti" 
11

iJu1i.1n11°r11~1°r1 tJ1f'l1r4'9rf " 11,:::~ ~ ~~'1fl1JtJ1'"n11L; t:J'" 

4 . titl'UL 'D'tl;lti ti::L 1 LLt'l::;jti 11l-Jcl1'1tl)l'ltin11~ti'UL if tiV111ri t11fl1t'l'1J1itici1.:i'L 1 · 

s . 'ti'n~::~'U~t'l)l'U 'VllJ1tit1.:1ti::'t1 LLt'l::ti11'a::~ 1 Lit'Un11tl~n~.:i'hfariL~n 

6 . '!JU 1'Unl1~Ut'l'1'Ut'l'tJUt'l'1'U ;jtl 1llJcllt1'tl)ticil\IL 1i;\ti1finl1t'l'tJ'U1i11ritilfll~l'li 
7 . L ritiitti'lJtJ\lnl1t'l'tJ'UtfltJ'lJU 1'Ufn1aUt'l'1'Ut'l'tJUt'l'1'1-\Sj~-tlLLlJlJ LLt'l::cULLlJU 1ri 

'Y1ri1 'Ufi ri 11'a :: t'l'ti'U 't~~~tlifl LLt'l::L Y111::L 'Vl\JJ 11'1;\IL~tin 1fin11t'l'ti'U~·mci1 1 
8 . n111ifi1ri1lJ1'Un11t'l'tJ'USjfl112-1cl1'1tl)tici1.:i'L1u1.:i 
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L~ tl\t'nfiin '?11 LL~:; t;t'f~ 'l ,fiimfl1J'YlL1 V~1J'Yl.y\ 7 ,:;t'f1~ 11twmrnj qi"rnif~'1tl i. tl~ 
1. fl11~'Vl~1£Jiltl~fi111 f'J~6fin"?11fi~fl11Lfitlt'f\1'1Jt'f°\l~f111L1£J~f111t'ftl~ vt1tlf'J~6 

L 'Ylfl t ~t~ri'Yl1~n11filn"?11 vt1ti t'J~6m1'li~1flm1~'Yl1~n11filn"?11 
.. .., .... a .,, ~ 

2 . 1J'Yl1J l'Yliltl~fi'l~[Jfl~fl 11L 'Wtlt'f~1J t'f~~f111L 1 [J~f111t'{tl~ . . 
3 . 'Yi1 L)Jn11 filn"?11i'YlVlMlt'ffli;~lJfl11~;1L iJ~~tin 11filn"?11 'l ~1::if rn.h::trnfin"?11 

4 . f'J~6filn"?11fi~fl 11L ¥ltie4\1'1Jt'4'\l ~n11L1v~n11t'{tJ~LL 1.l~titin Ll'1r11.h::L11'Yl f'J~VLL'1~:; 
1h::L11'YllJfl1 l)J~lt1~ti ci1~L 1 

5. 1:;1J1Jf111L1v~fl~l'1fll'Yl[Jlfi'llt'f'1f fl11'Yilticil~L1 

6 . fl_r~::lJ115nl1Lt'fl::LLt'f1~'VllLL ~1'Yll~L ~f111,1'1~~f'J~V1~inn'lttim-Wv~'lfl 
7 . f'J~61h::L11'Yl 'll'1t\tf~1~;11'111,:;Lil~LL 'Vltbt'f~1Jt'f'\l~L1'111 ti)Jt\1 LL~::ihv 'l ~n11L1v~f 

iltl ~L~n lJ ~)Jtj 'Ylt(:..l~)Jln'y\L'f 1'1 

8 . L -d'tivt1t'{11::~1fiqiiiti~n11filn"?11i'Ylv1mt'fmL ~1::if1J1h::trnfiin"?11 fl11L ~~'l ~L ~tl-J 
'll'1tl1~ 

9 . rh~;j115n11 'l i'rJ~m ~L V1~1::t'f~n1J~ti1~t'{111"Wt\rh~ri1~-Jt'{ti~ti~tici1-Ji.1u1-J 
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wd 7 

l'hltlrnniutrh'1Nusu11rmitn&rml1inl 
~ . 

1 . fl1l>JVl>Jlr.J,,fl'1rh·;h ~'"6;1n~1rl''"fl1'1L ~flL'4'"1JL'f~'"n11L,r.J'"n11L'fv'" 
vi1v ~'"VL 'Ylfl 1 '"1~li'Yl1'1n11;tn~1 vi1v ~'"vn111. 'Jl'w;i¥1n11>J'Yl1'1n11An~1 

2 . 1J'Yl1Jl'Yl"l'1~'"6;1n~1rl''"fl1'1L ~flL'4'"1JL'f'*'"n11L1r.i'"n11L'tv'" 
3 . Yiit>Jn11;1n~·11'Ylr.Jl'11L'f '1i;'1Sjfl 11>J;1L i'.J'"flvn11;tn ~1 'l '"1: ~tJ 

1h:t1>JAn~1 

4 • ~~6;1n~1rl''"fl1'1L ~flL'filtJL'f'*'"n11 L1r.i'"n11L'ffl'"LL ti'1fl vn Lfl~th: Lll'Yl 

~'"61.1.'1~:1h:L11'Ylijfl 11>Jd1'1qJt:1ci1'1L1 

5. 1:tJtJn11L1r.i'"fl '"1'11'Ylr.Jl'11L'4'1i fl11Yi1t:1ci1'1L 1 

6 . l'll,:Sj1nn11LL'41: 1.1.L'41'1vi11.1. ~ 1'Yl1'1 L '"n11;fli'1~'"ri°trl'>J1n'"t:1m -Wr.i!lri 

7 . ~'"6ih:Lll'Y1Lf'l~~fl1'";)fl11,:Li'.J'"LL V1ci'1L'4'"1JL'f'*'"'M rl>Jf'llLL~:,f1r.i L ~ 
fil1L,r.J'"l,,fl'1L~n5j«>Jq'Yli~~>Jlfi~~fl 

8. L \t't:1vi1L't11:d1'1qJ,,t:1'1n11An~11'Ylr.Jl'11L'4'11'L '"1:t1tJth:tl>JAn~1 '111 

L '"'" 'l ~ ~tl'1 Lfltl°l'1 

9 . 'Yi1'"Sj1~n11 'l 'll'~'"cn-JL vi>J1:L't>Jn1JL'ftl1'"111~~'Yi1'"n1t\''1L'tfl'"fl ~ 

·=·=~=·-~-
.. 

·.·.·~·.·-
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wd 7 

(resources for learning) 

7 .1 fl111J't11Jlll 

1 ~1J'Ylrltl~ qci1~fl\l,:Lfl~n~1L~t.J1n1Jiiin11~tJ~LL1.J1J'1l\I 'l fifl .11,:~lLuL ,fl~ 
t 1\I L1r.J~1h:mJMn~1 LL~:lJTI!'.Jl.JMn~l!JltJ~,j'~ 1flr.Jn11L~tln~111iin11L 'Ylfl~flLL~:~'YlTI1tl ~ 
&tJ LL 1J ufifl 11,: ~tl flfltttJ\I niJ 1.jfl~ntll~iltl\lfll q ~tl ~ fl 1 ll.J ~ll.Jl1t1L~n11L1 t.J~f ii tl\IL'1n11,,i ~\I 
LL~ 1'Yll \I ~,:~ll.Jl1titJ1:Lij~~rnn 11L1!'.J~L,r,r1!'.J 

ti1V111J1J'YlL1 !'.J~1J'Ylitlf ~ ,:LiJ~n11Pln~lrl~fl 1'1L~ !'.J 1n1J LL V1ci\1~~1J~~~il1J 1 ~ 
n11L1r.J~n11~tl~ L ~tlLITTl.JL-d'tJV11~11: 1 iLLrl1J'YlL1r.J~ti 6 1 i;j'Jt14flh ri.:if~ qLL'1\l Lfl1LITTl.J 11 

" f'J~6flln~1f'l~fl1'1L~tl~~1J~~~n11L1r.J~n11~tJ~· if ,:Sjfltl4f'i1'1tin11~tJ~iltl\lfll n11Pln~1 
f'l~fl1'1iitJ.:iL~n!Jl~tJfl,~~.:ifl,,i~n,r1t.1 1 ~u-,,u~L~tJnci11ti.:i • f'J~clnn~1f'l~fl1'1L ~tJ~~1J~~~ 
n11L1r.J~n11~ti~" .j~ Vtll.J,:Vll.Jlr.Jti.:i " f'J~VL'Ylfl t ~t~~'Yll\ln11Pln~1 ' (educational technology) 

vi1 ~rn 1,,:V1 l.J lr.Jti\I " f'l~cln111ir~ 1!Jln11l.J'Yll\ln11Pln~1 " (educational innovation) nciti,,ii.,r • 
L~tJLit:fci1~L1'1°r11fl1ll.JL'!ilhm.:in~ the National Council for Educational • 

Technology LflL if1T~lnflfl1ll.JVl1tiiitiu~1t.J~~1~~1,iiti.:if1111L'Ylfl t ~t~~'Yll\ln11Pln~1 L 1 

~.:i i! "L'Ylfl t ~t~£j'Yl1.:i n11Pln~1 vi,,i1vti.:i 1:uuiiti.:in11~\\J~1. n11~1'Lill irl iLnfltJ1: 1 t.1 '1l'~ 
LLt'l:n111h:; Lij~~t'l 1lt'ltlfl,~n11 L iL 'YlflitflLLt'l:fl1ll.J~!'.Jl!'.Jll.J~,:;ihr.J 1 ~Lnflm1tJ1'rn.J1.:iiiu1~n11 
L1 r.J~f i!B\llJ~~r.J'n'l~L iU\ILnfl~~~ri.:i;f ~" L;jv'W,11t\4 l~fl1ll.JVll.J l !'.JLLrr1 c.Jfll~,:~1J 11 

L 'Ylfl t ~fori'Yl 1.:in11Pln~1'1~;jiiv1J~lr.J~n 11.:iii 11.:i,,i1n ~\lqLL'1.:i;jfl11l.JL ~~ 11,:~1,,i11timV1Jfl~l.J 
LLt'l: L~r.J1'!iv .:in1Jn11;'fln11, n111;v 1 ~L ;.:itJ~u~n111Lfrn~~'!im~~ 1 ~~1~fltl4'11 n11~ l'Yltl~~ 
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in 1. ioff .:i'l. '"'1th'IL1rJ'" '"tin'1ti.:iL1rJ'" LLt'l::'llu1'"n11'11.:i ~ ~mnn).11tivit'l1rJu1::n11 
~LL~.:i Ltd'llti°r1lfl11).IL i1't~mt'l::riun1'"\ ~ti.:i111'lJti.:in11Rm;11rirJ1f'11~!'li t\91 rJ 

L~vn::ti ci1.:i~.:i 't '"1::~1Ju1::trnRn~1~n,,~.:i-..,'it.:i11 1rirJ1f'l1~l'li'lf '"L il'"L ~ti.:i~~1f'itlJ LLt'l::;1L tl'" 
~,::~ ti.:i;'" 't '1Sjn11L1 rJ'"n11~ti'"L ~m il'"~'"'1'" ri1.:in11Rn~1 't '1LLnL~nl'Jnfl'" LLIJJ ri 11~tn'" 
~n ~1 LLIJlt'l:: LL ,_,.:i citi).l,::Sjtii.J~11fl LLt'l::tf tiJ-..,1fi~,Jtl1,,::~1L 'it'"n11L,rti ci1.:i~l.J1J1cl ~q191 L 'W11:: 

' "'"' •f'! .¥ ... ., •'j\.1.¥ 
111-,fl 1'YlrJlf'11~!'11l.l'lltl1JL 'lJ!'lLLt'l::L °"tl-..,1~11::n11\l'll11\l).llfi \9)\IL -..,~~t'l!'ltl ~u°" 

7 .1.1 1rirJlf'1l~l'li -..,),11rJ£i.:ifl11).lf11).l.X.:i1in11 -..,1mL'"1ri1.:i'l.'"n11L~1:: 
... :; 

~~1\l...,lfl1ll.J1'Yl\ll.J1t'l 

7 .1. 2 1rirJ1f'11~l'li ,::~tl.:iL~rJ1iti.:in1Jn111.iLfl~tl.:i;jm~tln11~n~1fi'"fl1'1, 
n11i.J ~1J~ LLt<i::n11LLrlDtlJVll 

7 .1 . 3 1rirJ1f'11~!'li citll.J~1).111ri~1Ltrl ,rt '11J.:iLn\91u1:: trJ,-~LLt<i::~f1.:iL~1mi'n~:: 

7 .1. 4 1'YlrJlf'1l~l'li,::~ll.Jl1t1L'1f'i1l'ltJ1JIJltlf'ilrtll.JLLt'l::tftlj...,lfll\I ~ L~ 
"' • .. .¥ .¥... t""" 7 .1. 5 1'YlrJlf'1l~m Vll.JlrJt1\l'W'"'l°"L1Jtl\l!'l'"'lltl\IL'Ylfl '"~t'l(J 

7 .1. 6 1rWlf'1l~l'li~l).111t1~f1.:iL,!'lfl~Ll1LLrlbtlrl!'11.jflflt'lLLt'l::&.:ifll.Jb~LUWJVl\I~ 

,1n ~1U1:: 1~ 'llti.:i~n 1ri rJlf'1l~l'li~~1f'itlJ ~ L 11, ::'Wu 11 

'it 1;f°" b tJ°"q~~°"'l., L °"~'Yln'Wt'l'lltl\11511).1.-,fl~ '°"~ll.Jl1rtt1''" 'W'LI'Ylbl~~LL 1 \l~\l\PJ\91 
'lrn.:i fomLt'l::'Ylti~~n11Lfl~tl'"~'lltl\IL ri~~1.:i ~ 

.. "'"' .¥ 'Yl ti,;~ 'lltl\I n 1111~rn1n1n'"l.J1 

tJ~ q;jfl11l.Jl.J1'"::'W rJ1 rJl).I t~w1,Jf'i1~.:iti.:iv'"m1 rJIJltl~1 l'l'll tl.Jl'l'"Ltl.J t\91 rm11iiln ,;1 

b~ t.J1n1J~11nl.J~'"!'l111'W1 ~a 
11'1&'" Lil'"~n1rit.J1f'1l~l'li~;jfl11l.J~t'l1\91vi~mL vit<imLt<i:: 1. iL vi 1'W1rn ~tlliln,;1 

tfoflflL~!'.J1rl'U tfl1.J~fl.J'lltl.J DNA ~;jfl1ll.J~~'Uon'Uitl'").llfil.Jlt.J 
Ltl~~L!'l~ Lll'"q~Sjfl11l.Jfil'11L~l.J~f1.J~11fi,'"~1l.J11ri~.:i'Ylti,;~&m~''Yllfl~ 
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~1::1Jl'YltUJL~·rvn:;,tJ)JLf1~ltl~~1 1irn11~ 4 LL~\11lif1\ltl,f11 'Y11\ILU~cJ;j 
fl 11iJ n~1V11tlJ LLt'l::Lal'.Jt'(f;'l:;tJ ci1-:1~.:i~'Y11-:i~vr~,1"H'Y11.:i1'Y11'.Jlf'llt'(m1 i-1LL n1h:: L 'Ylf'!L 'Yl l'.J 

~nci11l.Jl,f 'HL iJ~ itiDtiJV!l~L~ l'.J 1rllJ1i11ilifl~iltJ\l 1'Yll'.Jlf'!lt'(!JliL rl 1,f~ LLlPl rf-:i ;ji tl 

~tlt'(11fl l'l 1-:1 "1 ~mnmnl'.JV1t'l11'.Jtl1:;n11 L,f~tftlJV1l~Lnfl,1nn11u1V111iit:i-:i h-:iL11'.J~ n11 

11 lflfl11 'Y1l'.Jlf'!lt'(!Jli~;jtl1:;t'(lJf111mLLt'l:;;1~1~ ~~m ~l'.J\I !Jlt'ltl fl,'H itJ if flitJ-:i ~~\lfll,Jf;'l:;~-:i LL 1 flcl'tll.J 

Li1Ltfot51~1 t.1~n~11'.J ~11'.JL'Vl(JJ~l\I "1 'Yitr1.:iii1,f"H qLL~\l;jf111iiL~w-J1n11;'f!~-:1 tfuuffmfl 
fl'ufli1L~Dfll'iL~uum·nrnu~hm1f11ll'flf ;.:i L U"HL ~tJ-:i ti;1L U"HtJ ci1-:ifl-:i~ti t 1 -:iL1 m~tl1:;ri ii fin 'rll 

LLt'l:: lfl111mt'("Hti111~~,~ l'lt'ltlfl,~lJ'YllJl'Y11ltJ\I f'J~ri~.:inci111 i.1~m u~ im~m rl'ti -:il'i~~-:il'lt:i 1 ti-rt' 

' "' d tll'.Jl\l 'Y11tl \I 

cJul'l.:i;jf111ii;j'1L r';~ 11 ;j;i11ti.:if'J~rifln'rJ1'1~f111'Y11.:i 1 'Yll'.Jlf'!lt'(l'li,f~ f111,:;1~ 
-w,11ru 11i-1LnflLL"H1f111ii;j,,vi1tifl11iiL ~"H11iin"H t,,£Jn111Lfl11::lh1n tm -:1t'(f1-:111t:i-:11::uu 

f111 fff1'rJlLLt'l::illJ1~f111iltl\lf111Mnl;l1'Yll'.Jlf'!lt'(!JliLal'.Jr\tJ'H 

tl1:;L~"HLL1n ~,11ru1•nn1::1Jun11finl;1 (formal education) L11,:;l'it:i-:i'Yi1 

fl1liJL i11,vi1ti l'.Jt:iii11J11iin"H 11 f'J"HVn11fln'rJ1'1"Hf1f 1,f "H£itJ 11L tl"H1tl LL uu11t:i.:in111 i-1m1t1mn 

tl1 :; Lll'Yl'V!'it-:i .fi ,:; if 1 l'.Jci\ILt'(1iJ~i.1'lJ~'l 'Hf111L 1 l'.J"Hf111t'(tJ"H.fi tl11n~tl ~L "Ht 1\IL11'.J"Hl'i 1-:1 "] 

L ~11:: tf! l'.J ~l ~\I lJ'YllJl'Yl iltl\l~tllU~f111Mf1 l;lLL,\f;'l:; LL ~\1~'11L ~ 'Hf111tl ~,f 'H 1,Jm,,:; ti ~u;i1111n, . 
Ll'itici1.:1t'(iJ1_J1cl'1.:i~ Illich Lfinci1111 'n111 i.1n11flnl;1'11ii1tlLL11lJ~'Y11.:111irn11n1vi"Hfl-if~ 
,:; ;j~n'rlru::fl~11'.Jnuii111"Hn11ff '1L~ l'.J'1fl 11lJf i!ti\lfll~;jti~tici1.:i;1n '1LciL1l "Ht'(iJtJ\IL~nii"Hrn.:i " 
(Illich, 19 7 4 : xv1J) 

tl1:;L~"H~ 2 L~ti~•n1ru1,1niiu1"Hn11~nl;11'Y11'.Jlf'll~'1i (science education) 

L 11,:;vm 11L"Hiiu1"Hn11L1[J"Hn11~tJ"H1'Y11'.Jlf'll~'11L "Ht 1 .:iL11'.J"H ,f "H LL,j 11'Vl~n~'11,:;vm1 tJllJ 

(~ 11itici1.:1;\Lfll'.JlJtici1.:i't1n'11lJ citiii,:;5jiti~tl~11fl"H1"H1tl1:;n11~,jn,:;tl11n~ 1 i-1L r';"Hti~Lt'(llti 

-- ·-- - - -- :=::-::=: c::J []a D !'.] ::J Liii 

~ -
" ••••• 
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1.ih~ h\l1.1ti'k'lJ1~1.1.f'1~i .. u•11q~~'k~ll.JLnm'ri1.1.~:;;j1h::~1m11cli.tm.J 1~~-tp.Jn1m"Lil1.-Wti\l~ti 

"D1h::~ l m 1il ;j 1.1.~:: ;j 1.1~1V11tin11;'flm11\l1.1ti'kLilL1tiflf'1tf ti\ln1.m11tl ~u~ m1 'l. 'k-Jti\l'Ylfl~ti" 

~nm.h::1.~'k11'~V11.yi~1l.J11.~'kti 'l.-Jq~1'kL'1-W,11m l~\lnci11 citil.J,::l.Jti\lL ~'kL~11 
L 'kn 111.1tJ'kn11~ti'k1 'Yl ti1f!1~~1 i.i'k 'ktin~nn ,::i;iti\l;jn 111l\l1.1.~'kn'ktici1\l1ti1.Jfi1tirn1.~::1~n"Jl.J 

1.1.~1n111.~1:;1.1.~1\lV111Tin11l'\1\l "I 1.if'k n11;'~~\lf'J'kcl;ln~1fi'kf'11'1 L~tiih'l.-Jn11L1ti'kf11ti\l 
1.~n L~1.J11m i11V1~1vi.i'k ;_,, 1. D'kL ~tl\l.yi~~fi111tici1\l~\l 

' 

f'l'kcli'in~1fi'kf'11'11. ~tl~~1.J~'k'kn111.1 tJ'knl'rnti'k (resources center) 'Vll.Jltiti\l . ' 
1.1. V1 ci\l~'l'.t'rn~\l 'k'!l1.J1'km11.1v'kn11~ti'k 'l.-Ji.J11~~~~.yiL'f fl f'J'kV~\lnci11,:;;jLtin~11 ~111 im~~ 
bfl~tl\lifo Lfl~tl\l t~(PJ°nf'l~Und"ru fil~\ll. i1V1i.t1~ \l1.J1h::l.Jltl4 ~~tlfl,'k 1~~-~tJn1ru~,:;~\ll.~l.J 
1-Ji.J11tilmf'ln111.1ti'kf;jf'l11~V1~1v 1.1.~::flmt\11. ~~~'k u 'Y1Ul'Yl'lJtl\lf'J'kcl~\lnci11,::~ti~f'1tf ti\l 
n1.J f'l'kcl1. 'Ylfl t 'kfoti'Y11\ln11i'in-l'!f1ri~~nci1111l 'kiti 7 .1 1.1.~::citil.J,::;jrn1rh.yifi'kf'11'1f'111~vi~1v . 
n ll\l 'll 11\l ;_,, °t'h 'l-Jn 11;'~V11ti 1.1.tintl1::1.11'Y1L~v1n 1fltitl1n~1.1.tf 1f'J'kVMn~1fi'kf'11'1citil.J,::;jtJ~ 
m~ ~'Vil 1 'Yl tJl~ ti'Vl1ti~ri1iJ'k 'Yll\ln11fin~11::~Ut3'\l"] ·L ~11:: L 'kl.J'Vll 1'Yl v1~ti'Vl1ti~ri 1U'k1:: ~1.J 

cy" "I i.i'k citi~;jfi1~\l'Yl1'~ti1n1'l. 'kctl1.1.uu!'\1\l "I l.J1n~ti'Yi,::;-fl~\lL~~::fl1n 1.1.!'\~1.L!J\\l;j 
fl 11 ~1. ~ti 11 f'J'ktli'in~1f1'kf'l 1'1~'kcitil.J,::~1l.J11ri;'mh1.fl'L w11n1::~u11ti\lt'4ri1u'kn11;ln~ 1 
~_,,.ut~m 'VlliJ'Yi1ir11'Ylti1M1L'4~1i.i'k1. U'kn11i'in~1fi'kf'11'1'l.'k~\l1.L1'1tf til.J.yiti ~1ti1.J "J ;!11. 111.ti\l 

~\ln11i'in~1 L 'k1::~utl1::ril.Jfin~1i.1'k ij'l i\'1. U'kn11i'in~1 'l. 'k1. ~ti\l111'Yi~n=!'\l,'k1.n'kL tl L oWti\l1.1.(P] 

1. u 'kn 1111\l ~'k,l'k~'ki;i'k .yi~1t1rul'ltin11~11. it 'k~i~~ 1mi.tr1 f'J'kl'.ifin~1fi'kf'11'1~1,::rh 1i;i 

~:; l'nn n 11 1.1.~:;;j ~~n1::'Ylu(P] tl'lJU 1'kn111.1ti'kn11t'4tl'kl.Jlnn1 ltl1:;1.~'kLi1t'l~ti ~.yi 11 q1..J1vi 11 

~ri1D''kf'lc ~m1 ti'k 1.1.~::«\lfi)lJ ,:; 'l-Jf'111lJL'4'kL ,1.1.~:; 'l.-Jt111l.J11l.Jijtil.J1niXtim-Wv\lL'11. 'Y11ii'k 

L 'k1.~ti\ln111.1. u\ltl1::1.11'Ylf'J'kl'.iAn~1f1'kfl1'1i.i'k qi.Ll'l\lLf'11~1fl11l.JL i1 'l. ,!'\ti~L1'kL, 
1.ifonti'k 11 tl1::L~'k-Yif'111~1l.J1-W,11m lii'k ~1,::fl~m .,,.yi • f111l.J1.tl'k'Ltfttr vi1fl • ifnv111~ 
'lltJ \lf'J'ktlti~.,,;r'kl.J lLLtf 1,::t'41l.J11ri 'l.-Jt.J1n11L'1tl ci1\l,7 \l;-\l • l.J1nn 11n11t'1~\l'Yivfltitivi~nn11 
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'Vl1t:iritp~1~;'.jl.J1mn"H 11.l L -w11:; qLLl'l.:i;jiJ1:;~u n11rn1"Hn11~1P1~\l f'J"HV bLcl'1iJ1:; ~u f'l11 l.Jcl'l.JL 'Vl~1~"H 
Ln IPi~nn VIPi'Vl~nn 11Ln "H 1 iJ LLl'lri 11 civ'Vl civ"H L "H~1"Hn11ll ~u~ v ci1.:i ,1 .:i ~" v li.:in11vh11rn 1 

~ 1P1ll1::L1mim.:i f'J"HV~"H Lf'l1iim~"HmL "H:: 11f'l11.Yh11rn lf'J"HV'Vl1t:i LL 'Vlci.:i~~u~~ "H ~ij'l 'lf~v.:i L1 !'..l"H 

iv.:ill~u~n11 11l.J-rr.:i 1~~tlllmcl~;'.jtJ~LL~ 1 LLl'l'YI 11Lil"Hnl1L~l::'VllLL 'Vlci\l~~iJ~~"H~"H "1 
t1P1 t1mff mim~~ L "Hn11LL1.l.:i ll1::L11ri~.:il'lv 1 iJ-d 

7 . 3 .1 f'J"Hclflin~1t1"Hf'l1'1~~.:iv ~L "Ht 1.:iL1t1"H~ri1u"Hn11filmnci1"H'l 'Vlqj,:;L~LLri 
iv.:iL1t1"H ~v.:ill~u~n11 ~v.:i~~\P1 h.:ill1::nvum'Vt11 iv.:i t~(P] Ylfl~lln1 cl LLll~.:iLn~(P]1 

h .:i-w~flin~1 L 1v"HL -w1::i1 ~v.:ill~u~n11ri1.:i111 ~1 h .:i~m 1"H f'J"HVL 'Vlci1U,Jn,:;m;; 

ll11niJV~*11ll LLl'l,Jn,::LlJL-tl ~Ln1P1ll1 :; tmr"H1~L Y11 ~f'l11 L -w11::Ln1P1,1n-a::uum1u1'Vl11Yi~il~ 
'tirn n11ll1:; ~1 "Hll 1:; ttJir~11lJn"H L "H1::'Vl 11.:if'l1 - v1,11cl ~v ~'l "H~ri1"Hrin~1 LL vi .:iL~ i:J1n"H 

f'J"HV~.:inci11,Jn, :;tJn 'l ill1:; tt1ir~L\4-w1:;~1ii1iir1~L UIPi~t:i"H t1m 1"H ~v.:i~~ \Pi~L U"HLL 'Vlci.:ifiln~1 
t1"Hf'l11 t1P1t1ci1"f.l11lJL Yll~"H 

L~tJ\l111~L~r.J1rliJf'J"HVMn~l - t1"Hf'l1l~"H qLLl'l\lLf'l1,:;L~"Hmrn:;L~!'..11rliJl~~ -

~lln1cl ~cl1ti'qJ -i LL~ ::f'l11,:;5j11L ~vll1:; tr.Jir~\P\vn1 1rin~1t1"Hf'l1'1~.:il'lv1 iJ-d 

7. 3 .1.1 'Vl~\l~t:it1"Hf'l11 'Vl1t:i!'i 111 (textbooks) i1v 11LU"HLt:in~11ri1.:iiifl n11 

rfl ifn"Ht:i ci1.:in 11\lil11\l LL~:; L ifn"Hl.Jl"Hl"HLL~ 1 "Ht:i n,1n~"Hff\lLiJ"Ha\l;lL iJ"f.lt:i cil\l~\lcll'V11Uirm1!'..l"H 
tjn ~ 1 t1 L 11,:;-wu 11 f'l"H u1.:i f'l"Hilv 11!'i111L il"Ha.:iM'n ~~rit~t'4l.Jf'l 11\P\ vn 11Lf'l11-w LLl'lri 11f'l"H 

1Jl\lf'l"Hn~1J LLt'4\P1\ltJln111 \l Ln!'.J, l.JV\l L ~"H 11,j111L U"Ha.:ifi~,J;jf'lrnfl lf'l 11 LLrl nl1!'.JV l.J11J~1Jtit:i • 
v ci1.:i 11n!Jl1l.J r.Ici1"Hm'J:: t1t:ilJ1'u-J1,j111~"H;jf'l 11l.Jd1'1qJ,\v iiu 1"Hn11L1 t1"H11,J ,,rv m~ ti L "Hn1tlt 

rhiJSjflc-m,11t11 ~filLL "H::ih L 11,Jn,:; 'l if,j111L U"HLL 'Vtci.m-"Hf'l 11 LL~:;-,t l l.J1ti1.:it).:i L~L il"Ht:i ci1.:i ~ 
~i.t"H; .:i-wv,::L~" L ~"H1,r11 ,j111~"Hv1,,::1l.J1 '1!'a.:i-n~ f t}rnfi1v ~Lt'4l.Jfl 

r.iLLl'l.:i 'lf'l1Lt'4"HmL "H::11 1h:;L~"Hd1ti't1J~':;i1t1t'4f1.:i!'i111 L 'Vl~f1rnll1:; tt1ir°ftlJ_1n,r"H 

~"H,r"Hv ~nuivf'l 111:;,Jm:; 1.:i 'l "Hn11'lif111~1 t'1m\4-w1:;v ci1.:i~.:i ~1111ir11rit11f!1t'4!Jli~"H 
, :; ~v.:iil v 11L iJ "H~h "Hcll'1t1JL'41"Hvi~.:iiiv.:i1:;uun11L1 !'..l"H 'f ~L~n ,:; 'l ill1:;n vun11 t1"Hf'l11 LL~~ 
'lf1t1'l ~t'4V'1f'l~v.:inun11ll~u~ "H~V\l'Yl'1~t:i.:i n11'l i111~1~tJmi'v.:i t'4~::t'4~1t1 ci1~LL~1 
t'41l.J11m i1 h't,r~1t1 civl.Jci.:iLml.J 'l ~L~nt'4"H 'l ,~,::ci1"H L ~mt'41l.Jf'l1ll.Jt'4"H 'l, 1~v ci1.:irf"H Y11.:iti 
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~~ff~ L ili.4n ,,. 61tJ"l~L~mfl"f'l11i.irifl~n1,-f1,:: L,t1i.4f '11L ili.4n1,-lt1L'f 1~flt1L'f 1i.4Lf'li:m1,-·~nifl ~t'l 
L ~i.IL~i.i LLa::~1,tJtl'1~B~'minPi1v i.4fln,1nifi.4rl~Pi~;)f'l11 ni,-~~L~i.i"l ~n17LLPi~fi17i 
71fll1tJn · 1"vn1,-"lf111,;1flL~nSj1JSl'1f~LL,mPi1~ni.4 t'f1i.11,-mhfll11i.1Li1"l,l"";1 ri~L~i.i"l~L~n 

. f;'nn1,-«~Ln'1flV1~7flUfllfltl LLa::tJ~m1~"l ~L~mfl"f'l11i.1;)'17L;iJL'fi'1~L'fh'1 ci~i.i,::'1f11'.J 1 ~ 
!!ii .. .. •t'! .¥ 

n17L • l'.li.4n17L'ft1i.41'!r11riv1rt1L'f'1'l'~fll11i.1'1lJ1t1.lJ1n~i.4 

7. 3 .1. 2 ni,-;f'lLthLLn7'-ln17L71'.li.4f (programmes) Lili.4i.41''1ffl1lJL i.4L~~ 

n 11L1l'.li.4n1'l'L'ft1i.4f1itvi.1ni.4i.11n LLa::ilt111L tli.4St1n17L7 t1i.4n11L'ft1i.4 fl'1m <it1~"'1•nnn 11 'l ifi111 

'l i.4'11~ 1h:: L rirtii~fll 11'-I L ,7tl)n11'1il'1,i.4ii~f i.4'11L iti.4n 11L tli.4~'1L'f1'1n77'-l'Yl1~n11 ;'In ,;1~n '111'.J 

ni1;''1 Ltl1LLn1lJn11L71'.li.4f (linear or Skinnerian programmini if i.4Sjfi.4'1tli.4'Wtla'~L 11tJil'~ii 
fi.4fl 1 ~1L iit1'11L'f11::~t1~1'!r1f1t'ft1i.4lJ1u.l'.lnt1t1mtli.4fi.4'1t1i.4cifll'.J 51 
l:~ A .¥I 1l: ~·-- ~--~wn 2 -w,11tu1L °"tl'111'.ltll'.l 51 L '1t'i1i.4i.4lJ11'1a1f'lt1fl11lJ~1fl~'11lJn1::L'f 1i.4 

11t1~L i!t1vi1 L'11'.l 1 fLfll~t1~'1f1 l'.lt'ftli.4 (teaching machine) vi7t1vi\l~St1 t tJ1 LLn1'-lflL ;i l'.li.4;1'\4'-11 

f\4fl 3 1 ~\lm71'.li.4L ~l'.Ji.4'11'1t1t1t'l~1. i.4vi\l~at1 tu1Lm1lJ'1i't1'r'i1Lfl~t1~vi"'11'.Jt'l~ 
'l i.4'1ft1~tin1vii.4'1't1'L i.4Lfll~t1~'1f11'.JL'f?Ji.4 L ~tJn¥i't1~nt1i.4f1,::,j1L iti.4n111. i.4fi.4'1t1'tu 

fi.4ti 4 n1V1\4'1VllJ11'.JVl7?JfLL~Li.4l1i.4tiflL~n'1tltlL\4f\4fl 3 L~tlL~L~nL'1 
Y1111..111 fil1'1t1t1vii'mfll'tl~V1lJ11'.JflL;tln 1 fif i.4L tli.4fil1'1t1t1fltJn¥i't1~ .ff ~\tL ~mil°"n11'1?Jt1 L'fi.4?J~ 
n11u.L'f '1~?J?Jn11?J~L~n L'1 £Jli'i.4 tili'i.4 L'1 LLa::-wi't1lJti,:: 1~L~nL'if1lJ11t1L 1 £Jwf vi1tJ;1n ,;1'1¥" f 1 

,r 1 £J'1 °"Ltl~'1tl Ltft,j 
n11;''1'Yi1 t tl1Lm1'-ln11L1£Ji.4f ;\~nri11 5j11nJl'"lJ1,1n111J 1°"n11tln«l'l 1l ~ 

L1 £J'"f-wti;in11lJ1..11~t1 ci1~ ~~tl11n~ 11 'l .fl,r~t'l;1;~~1)J1;\"u.ut'l~L il'"at1n11L1 £J'"n11L'lft1'" 

L11,::-w1..111'l'"t1~L1£Ji.4L'f1n'111t1~lJvi11Y1£J1«£J1..11~LL r1~'l '"u1::L 'Yll'IL 'Yl£J ;".,;1 tu1LLn1lJ~~mh1 

~°""'1 'l i LL'1'Yl11ff~L2JLL -w'ivia1£JLuff~ t 1~L11'.li.4U1~tilJ;'ln,;1 'l i.41::~t1'rit1~rii.4 
7 . 3 .1 . 3 7::t1t1n11L1£Ji.4f (learning systems) 

1::1.11.1n11L1 £Ji.4f L tli.4~t'lti~ttJi.41(°""'1,1nt'f?Ji.4LL 1.11.1 t tJ1 LLn1lJ ~~tinri11lJ1 'l °" 

i't1 7. 3 .1. 2 t"mir'"'l'"L~t1~n111.-E1nn11'Yl1~1'Yl£J11'11L'f'1i vii't1-n£J'-IL1£Jn11 "n111.i1::1..11..1 

L'Ylflt°"tt'l~· Lili.4vi«nu.t'l::5jtl'l'!r~11.°"n11,j1L-n°"n11il'~1n-wfl 7 .1 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



TI171L'171!:~ 

,1 .. 
'\II '-II 

L~flfl1'-IL,j1~UJ1tJ 1'P1tp.h:L'f-3fl -

I I 
J, 

~«nqP11 '' 
L~fll-LL 1111fl." 

fll7'171,L'ffl1J 
'I/ 

11v1,-,~,::L'ffll-L 

-- u • 1'1t) 7::L'f-3'1 

.... 1nn11L'ffll-L-QY1nn 'I/ ,, 

Sf1n11L'ffll-L --fll71'.Jfl'-171J 

lJ"flL1 l'.Jl-L ~,::i.t1'tt!li' 

l 
D .,.lJ U l" LLn"L 11 / n11m1.,L'ffl1J 

' 

'II 

~ YllJY11l-L 
_; 

n11i.t1'tt!li' ' 

(m'W 7. I : 'i~uum·n~uuf) 
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•nnrnw 7 .1 1111n,u.1m;1JtJ~~nTl1Lfl11::'1L~tJ'111,~tJu£i.:11111n, vi1tJ , 

uriu1ri 1 i.m11L'11t.JiiLf1n~,::tJtJn L tlL~~tlJi1'11 '"tl'"l"''1 '}m«m,m::~tJ.:IL~n~L'11t.Jii ,::,j'tJ.:i L lt'" 
L ti ~L ~ tJ.:i '1n "?J:: fl 11ii ~1ii 11tl 11ii,l.:11'1t]tl1:: ~" rl~tl.:I n 11~tJ'"'11 t.lUtlJ'Vllfi,:: ,j tl.:I m:: L'11 t.Jl.J 

1 '"i'"fl tJ L tfL,fori n11n l'Vl'"flL~ tJ'" L ~n11'111,fi ,::Pi tJ .:iL'11un TrntJlJ1uri ti'"~,:: iht tl1 ,fl'" 

n11~tJ'"tJ ci1.:1 Sjtl1::arin111w u.th;.:i,::~.:i;j tJ11.:ivi «n~'11 11 r.i1'1f1fi,:: ~tJ'"Lrn::n 11 Llil1 t.Jl.J 

um1t.J'"'11.:1 'l t'1m'ilw1::tici1.:ifl~,::,j'tJ.:iSjn11tl1::L5j'"~~11r.i1'1f1ri,::~tJ'"tl'lr.i1Lfl11::,.;,1n 
~rnn 11L1t.J'"LL~::n11tl~ u;i.:11'"~tl.:1Lf1n L '"n1fil fin 11 tl1 ::Lij'"~~ LL~f\.:I ~~tJtJ nl.J 1 tl'l t.J LlJ~tJ l'lfl tfo" 
nm ~ti.:i 1'"'Yi'L'1n1V1'"'1L1 ,::Piti.:1Sjn11tl1'utl1-mnL ~''"n ·;h~u 1'"n11L1r.i'"f ,::Sjtl1::ariTI111-W 

Ltfori tJ'" fll q ~tl'" ,:: Pi ti.:i, l'IU'" Yinn11 ti~ milln fl~ .:i 't,J 11~ ~" l'" lf'", ::tl1:: ~Ufl 11l.J ~1L1, vi1 ti 

fl'lll.Jcl'l.JL vi~1'11r.i 11in11if.:i~nci11l.J1 L 11,::wu111::uun11L1t.J'"f ll'"Lll'"1::1J1m111 i 

L 'Yl flt'" t~m '"L ~ .:itl~u;i n 11~ ,::ih t.J'Yil L ,rrnn11~tJ '"LL uu t tl1 LLn1lJ ;j fl 'lll.J 'VI lJ 1 !'.J )J ln if~ 
L w11::'t'1tJ1ifr.i11in11ri1.:11ri t.J1f'!1~¥1iLll'"LL'" 1tl ~mi tl'lr.i;jn11ril'l~ti.:1~.:iijtin1:: 'Yi1'l~ .:i 'l Sj 

nl1'Yll'l~tJU ~l.J).j;j)l'" LL~:: L i11in11~tJ'"L u'";J1n11L'"n11LLrlUtlJ'Vll 

qLL'1.:i;jt11l)JL .;;'" 11 n11'11L ~'"n11 'l ~ ~tJ.:i '1::u1Jn11L1tmf ll'"L ll'"L ~tJ.:l~flT:i' 
'Yi1tJ ci1.:1 fl.:i L w11:: 'l i'Vl~n~tJ.:i11iri1.:11rir.i1f'l1~¥Ji)J1LLnif tlJvi1 ~.:1,::t•rnflt1~tJ.:1nu1J11 t.J1n lf'I 

~tJ.:1n11;ln"?J11ri t.Jlf'll~'1itl'lt.J'11.:I tl1::L;\'"d1t1'tlJ qu1vi11 fll-m,11 ~ itm1 t.J'"LL~:: q~Sj 
ci1'"L ~t.J 1 itJ.:i,::,j'tJ.:i11lJ ;jtJn'"tJ ci1.:1,1.:i;'.:i tflr.itJ1t1i't.J1::u un11u1V111LL~::n 11tl1:: tn '"1h:: fo'!fi.i 

11)Jn'"LU'"Lnm-rifh11m1 

7 . 3 .1 . 4 L'1~tl.:1 t~'1'1f'l~tln:cl (audio - visual aids) 

1 '"if ,iu'"n111 iLfl~tJ.:i t~'1'1f'l~tln1m"l '"~m'"Rn"?J1ll'"titJ 11L ll'"L ~tJ.:i ~1fi'tlJ~" 
·1 ~tl1::L 'Ylf'lfl'Wl'lm 1LL~::tl1::L 'Ylf'l'11t.J'Wl'4J'" l~.:l'Vl~l !'.J LLl711Lfl~tJ.:1ijmL~::~tln1clL V1ci1U 'l::;j 

11'11LL w.:1n\Jl1l.J 't'1Sjn11wr.i1t.J1)Jlf1'\Jtl1 ·mnL ~ t,wn11 'l iri1'wt.J1n1 'l writJ.:1~'"lJ1ii'l'ILL UM 1 i 
1 itLnm.h:: tr.i'!fi.itJ ~L~)JtJ ~tln1cl~1fitlJ 'l LL~::,j'n,::wrn .;;'"tl~L~)JtJ 't'1LLri :-

'h1q (radio) L1ltltJ111'Yl~LU'"~tllJ1~'1fwffHn'"tJVl.:lLLW1'Vl~lr.J m::'Yln .:I 

Rn 1'lTin11't'1w t.Jl t.J1l.Jtl1'utl1.:i LLnL ~ t'11.:1n111'Yl~Rn "?JltJ ~\Jl~tJl'lL 1~1 Sjn11 ~l'l~.:i ~mit1'Yl q 
L ~tin11nn '?Jl'Yl;jL'11tJ,Jlt.J tJ ~"ti'1 tl1:: L 'Ylf'ILLre: tl11n~ 11L fi fl~ ~ft~ tl1::U Un l1 nn '?Jl LL~:: n 11 ~tl ~11 

. . 279 
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08Z 

('\U'Ul.\LPQ&~ tl.Q& 'ML.fttl. tf'lll/ tl..\'o i rtLC-f'lt.t.1rtltYQ~ ic-i.~C-l.\HC-ji,,UlitLU.\'o 1,.l'C\.) 

tl.Q.t.1tLUtl.f'l~ itLUC-~U.Q~ W.Ll/ 11QU:!tfiC-Q~C-l.\HJ t tLU::~m (Sqd~y~Ulll?IJ) L~tl.Lll:!tU 

U~~ iftiitl.Lll:!.t.U ~LtU t1.li}LUM.Ll/ f'llllM.Lll llLtM.Lll L~tl.Lll:!tU ~tl.H1i tl..\'o i [., C-L\') 

tf.t.11tl.~iif'lll1 li~H~tl.Qt.1tLUQ~Q&~t;.t.1_t,C-l}f'lLl'C~ (S{<>qWAS {l?IlS!A) M.W?\tf11 

tl.11Lll.t.111ll:!t 
"' "' 

utJ.11.v~y. t lltLl'CL.t.1:!~m~c-LpQt1.[1ii-it1.Q.t.1tLUtl.f'l~itLUtl.t11~tl. U.1J1i Ll\lltLl'CL.t.1 UliC-M. ,, 

rtill!IL.t.~}Qliiq~.rtQYli~HtLUrt.t.tU~Lt.11i~~ t Lt.J.UlrtfiiL,t\~tL,!!lh~~ iQ~ltl.1 YU. ic-LU..t.LULf'lU.~ 

t1.DU~t1.t ~UC-Qrt.t.1C-Q&Yi L~Uf'l&iC-_\.YC-L11Q&~ (J~1ndwo;,) }Bll1t~rtBY 
' ,. 

f'ltllUQC-Q~rttt [., tl.QM.i .. JI:!' .. I p 

Q\')Qtl..tiliLrttl.rJ~iu.11rtrJ&li~ 1J1i u~i..~ tt1.,1'::.t.urn&Yit1.[1 ic-~ c-~ L,!-Ytl.~Ulf'l Q tl.L~ULrJQ fULf'lQ 
' ,. 

tl.rJ~iULf'lm~~'\.~ t ~ tt1..t.1f'tLtYC-LJ.t.1ll~tl.iji:!~Q~t1.111iuLtfi~M.Llll~f1M.::~Lt, tl.1*Jtl.f1, JOl~fo1dODIUJ 

;:~,, 101;,~fOJd gnbl?dO (101;,gfo1d pl?gq JgAO) ::i;i..t.WrtL .. ~rJLt;c-Q~Y1 fi~li.t.1rt~M>rJLt;C-Q~Y1 

(Jo1;,gfo1d gpHS) ~~\,~lf'llt;C-Q~Y1 tl..\'oi U.l/i:!tfif'llf,l~~Qrsc-µM.LllrJLt;C-Q~Yi tl.li:!LM.t;iG&~ 

u~i rt~U lb~ t rt~Utl.f'l~ 1Ul.\ µii?U.t.Ufi~tl.[1 ~ t ll.t.Lrtlt.1 tl.jC-_~tl.rJ~iul.\µii}t1.rJ~i.t.LU?U.t.LUl1.t.1::.t.ri 

C-LJ.t.1::~ tl.Q.t.1.t.L Ul1Q u::.t.ric-µM.LlJrJLt;.t.LU (.I01:)gfoJd) t-~M.UJflltU·B~Y1 

.t.tYf'ttilQM. Ulrttl.Q.t.1.t.LUtl.rJ .t. i.t.L UQliLYfilY 
"" ' ' 

rs::~ii.t.t Yrt.t.1 QM. UllLYL.t. rJ L~~i L~~ ?U.t.UQtl.[1 i::L.t.M. i rJ L~~~M. ii C-LpQtl.,Vtl.Q.t.1.t.LU?U.t.UfiQtl. f11 

c-rJ ~iu~ t1. DC-Q~Y~ 1.f 1i.t.1L1'LrJ u.~tYt1.DL~~t1. t c1gp10;,g1 gdl?1 )t-n9 mJ&n,(lt-B~Y1 

L~UUt ll:!ti)::f,l11 }litl.rJM.LlJ::~11l\1'~.t.U.1 

L~ Ulf'l1rtQpLYLt rJL~~iL~QJlltlf'tlt.1:!LtM. 1 C-Lt~C-L_!-UC-Lp Qtl.,Vtl.f'l~i~.t. ltl. tt1.Qt.1.t.LUl1QU::tfi 

l1-t Lrtlr.~ rs fiU. i -Ql~~ t1.DL~~tl. tC-~C-LpQ:!LM.t;1f'llll ~C-Lp Qtl.[1~it1.Q.t.1.t.LULt.J.ll.t.LrtL.t.1 

1\-ttYrJt~~f'llllY~L,t1o~Lt.J._µL~~ 1!U.t.UfiQ::L.t.M. 1 rJLrtULrtC-LpQttrJt)rtltYl1k1'~tl.Qt.1.t.LUQ~tl.iji 

(WIY) }litl.rJ M.LlJ::~ii (gdl?l -ogpgA) rtU.1 -Bl~~ (UO!S!Agpl) !\U,l'.f.U. l 
Qrt.t.11L~.t.1 C-Lp Q ~ H rt L lill ~ft\, Q&\\ 

ll~~rt.t.U11tfi1 rtllil!;i.U~~ U.~.t.LUrJ L.t.1'-t rtlrJ LrJ M.rtitYQ~C-L,.11~Qc-Q~M.U11Q,Ltrs::~ UlrtC-Lp Qtl.ij 1 
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l{ui1fliH (model) 'Vll.JltJtl\11L'4'lr\;1t'ifhnnwnmm\l,7 \lrlvn'JL'1rnn L ,\''" 

iitl -:1,1-:i#tSj'il'"1'1 'l 'Vltl)- L~mn'"'t iJ L'1LLri~'" ;1t'itJ\I tf11\IL'ff1-:i'iltJ\llttJlt'11 tf11.m1::'Jmfl~fl\lii'" 
,11'1 L"lft'i LiJ°",j°" 

,.o~;i'~ (objects) LLt'i:: L'{11if1tJcil\I (specimen) L'1LLria''11Ll{tJ\l~il" ~'"Ld 
n ).J ~\I a_, ~fl \I~ L 11L'{l).J11tl 'Vil L~Lfl \I LLt'i::1.I l\lfl Vl\I fll,,::'VI 1 L'1 tJln 'Vl1fl Sjfil1 lfll LL 'W\I 

Lfl~o~ilon11~fl (graphic) 'Vll.JltJtl\11L'4'l - flDn"Hll1l1::ntJ1.1n1111'1;i'1L iitJ'" 

1i'ril'\t1 D1::L'{l°" t; "Jt'i"J ~\l,::L~fltilWrnlJltJnl1;''1n,n11l.J L °"'il1.11°"nl1L1tJ°"nl1L'{fl°" 

*Ll'l\l Lfl1LL'{'"flitJfi'1L~ tJ 1n1.1n11 'l i'Lfl~tJ\ISjtJ'Yl1\I LL'{".,,"'1umnt 11 flllf '",::titJ\I 

LL'1rl\11.J 'Yl1.J l'Yl'iltl\lfl 11).J L tJ°"citi l°" 1 tJfl1ll.JL'4::'11n (facilator) L ~far\nl1L1tJ°"l,\m;\nl.Jlnn 11 

n 11L iJ '"c1'1t1'" im .yj,,1 -:i L -w11::u::lf '"n11 'l i'Lfl~tJ\l;jtJ~\lnci11;1,j'tJ\ltJ1;ftJf111l.Ji1'iti1'"1~ 
LL~ ::L U°"~°;jiJ1::L'41.lnl1cl ,1 \I '"] L rJl~°" ;_,,::,\'1tJ L ~nl1L1tJ°"l'ilfl\IL;)m.h::L'41.ltl1ll.JLilL 7, 
t1 ci1-:i ,1 _,;-:i itlfl 11ti1'it-:1'1Jt1\lflc,::,j'tJ\l-wtJ1tJ1).JL ir'"~fl11l.J,j'tJ\ln11~LL ~,7 \l'ilfl\ltlc~1. '!lt"tJ 'l ~ 
L'{tJ rif1~fl\ln1.1f111l.J,j'tJ\ln11iJt1\IL~n111tJ'l'"L1t'i1~n1V1'"" 'l ~LLt'i::L'41l.J11ti.,;1_,1'" 'l ~tJci1\IL 'Vll.J1::L'{l.J 

7. 3 .1. 5 'l1.1«\l\ll'" (worksheet) 

'l 1.1«\l\11'"tJ1,,::Sjf111l.JV1l.J1tJn 11\liJ11~rlflcW.:: 'l i'L tl~tl~tJ\l;jtJ,\'1tJ 'l ~-.lm1 tJ'" 

film~n iJ~u;Jn'm11l.Jl'11\I '1 't'1tJ ci1\IL~l.Jtl11l.JL'41l.J11ti 'l1.1«\l\11'"'t,JL ~tJ\ILL'1,::L iJ'"Ltl~tJ\l;jtJ 
1h::nt11.1n11L1tJ'"n11L'{fl'"L r\1~'" LL'1'Yl 11,::Li'.J'"Lfl~f)\l,\'1tJ 'l ~L~n'1fl1.IU~'Vll'11).J LL'" 1fl 11).J;)'1 

'iltl\IL~n L '"LL~ijl.J'11\I '1 L~tJcil\ll.Jlnl.J1tJ 
'l 1.1«\I \ll°"Vfll.J ,:: ,j'tJ\I Sj11 tJt'i:: L~ tJ'1'Wfl L'4l.Jfl 11~flc c1L'4fl°" ,:: titJ \1'11:: L '11 tJl.J '1 ll.J ~ 

fll'111;:: L iJ'"u1:: ttJ'11"'1'1 flnl'lL'{fl'"'ilfl\1'1'"LLt'i::,::ci\ILITT).JnTH1tJ'"l'ilfl\IL;\n 'l ~1fl1.ll LLt'i::Sj 

U1::L'{1.Jnl1cil.Jln;f °" L 'W1l::L'{11::,\1\I '"] flL;)niJ~U;i'1ll.J L 1.J«\l\ll°"~°"cifll.J,::,\'1tJL~fll'Yl111.I11 
L~n5jf'l11l.Jf fl 11l.JL'{1l.J11 ti LLt'i::L1tJ'"V U'11).JL i11V1l.J1tJrln1V1'"'1't1'Vl1f1't,J 'Vl1tJSjR\l 'l'1tl1_,r\ 

,::,j't:J\I LLn"L 'ii oJfll.JLITTl.J L ~L'{l.J~1clfl-:i;f °" c1LL'1\1Sjtl1ll.J;)'1L ~°"11 L1.J«\l\ll°"flfl11'\.t1l.Jl Li' flc 

fl 11L'11 tJ).J L tl'"1:: tJ:: '1 'l ~L'{l.Jn1.IL i!tJ'VllLLt'i::L 1t'i1rln1'Vl'"'1 L ~ 11.1«\l\ll'"L,J;1L iJ'"r\,::Pit:i\I 

'11::L'11 tJ).Jfl ci1\IL'{l.J~1mLLt'i::L'11tJl.JL 1ci1-:1V1i.t1L iJ'"1::tJ::L 1a1fiL ii'"'" l~n'"'tu 
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fll'iLfllll1JLLft::fl1'I l•1mf~~lU r1LL'1\l Lfll1Lt'4V.tlLL v.:l 1~\IU 
fl1fl11Ll'l1 mJ 'l u«\l\ll"H L v:lvi1'1m~lJ~"H'l v.n11tiTI1.Jl£J'll£Jl£Jfll11,,i L ~mmut!J 'Vll 

nlJ~\ln11t11lJ n11!'ltiulftl)vt1'11\I '1 
'lu«\l\llV. tn,,:LiJv.fi1:iLL ,\IL -JL;)nm:rhrhm1,,i,\1\I '1 L il'v. n11Ll'l1v,,in11 

r1~~ti\I n11 'l iLfl~v -~;jv~i.Jn1cl 11lJ~\l'limt1v.v 'l-J1:,Jm::1'\ln11 'l i~11Lflllj'Vl1ti'liv ~~°1"1~1~-Yi 
A ,¥ 

,:Ln'l'll"H 

L 1.J «\l\llV. tll, 'l iL iJV.Lf'l~tl\ln1::,Yv. vi1mL 1 \!LITT lJ 'l-JL~m)1L ii v.n11;lm~lfl"Hfl 11 

L ~,,i L;i,,i11 vn11~\lfi'Ll'in1:Yi1n,n11,,id1L hLL~ 1 

'litifll11,,i 'l v.'lu«\l\ll"H tl11 'l i11TrnfiL;)nt11,,i11m il1h11'1~1v 
L;\nfl 1n::Sjtvn1t1'l-tl u«\l\ll"H 'lltl\lfll1LLt1~\lfll 11,,i ~~L -:1v. 11 £J\1 1v.~mn1ri~~tl \I 

'Vl1t:Jt'l'~i.Ji.J1:L;\v.d1"1tl),1nn11;ln~1fiv.fll 1'1f\fiv.fll1'1vi11'1"t~ vnq~ 'lltl\IL~n vi1v t~ m11v.~1 
Ill 

'lltl\IL~nLtl\I 

'l u«\l\llV. tn•n:L iJv.Lfll~ti\I ;jv 'l-JL;)mL~::f'lc L v.11v 1 ir1'11\I '1 t11lJ11t1'li116Jnv.11'1 
I A A # A -., 

LifV. !llfll1ifl1rl£Jlf'llt'l'!'l1 !llfll1ifllll~ltl\ln~~ 1~1 

'l u«\l\ll"H tl115jLL~V.1J;j L'1ti: LLn1,,i 111°1"111'1i.J1::ntiufi1:iLL ,\!ti ci1\lfll111 '1 
L'1fl: LLn1_,,ivi1v111°1"1i.J1::nvuf\t1,,i~1cl ~v. ,::L,JL ti" tvn1L1L -JL;\n;j cbv.11,,i 'l v.n ,n11,,i~v. '1 

' ' ... lJlnL rllrlfll11 

'l u«\l\llV. rtl-tl v.-Jfl\lrl'1~fl\11riv1f'l1L1fli tl11Sj'liflfll11'-Jf\L;\ntl111::,Jtn:: 1\1 vt1fl 

LiJv.'lim;iflv. 'l v.~v.fl11v'11\I '1 f\,:Ln'1~v. 
n11"l-ttu«\l\11v. tn,,: 1 ifl'1nrn;\miJv.nq)J ri vi1mihrnVtjf'm~ncifllJL'1 fill,: 

,fo\!Vi,11t\41L~fln L-tl-JL VllJl::L1lJ 

.Uofl111::1'~ 'l v.n11 "l-ttu«\l\11v.'L'1urin11Li111~1'llti\lfll~v1n¥itm11r11f'l11,,i~ '1i11, 

"l,Jf'l1fluf'lqlJ 1111n,~~fl\ln11 'l-JL;)ni.J~u;i u~::i.J1::L~v. ~fll1,::fifl\11::~ m:: 1\lfl~LL1lJfl L'1LLri 

n11~ ,:Yi1 "l-JL~niJ1\lflV.L~flL'1°L uLt\l\11v.'Li.J LL~ 1,: LLvn~ 1f!flnLi.Jii1n,n11,,ifJci1\I 1'1'1L~ v-i 

t" v't,Jfi1it\1£i\ln11Yi1\11v.'l1 '4nUL ~ fl"H~\I u~:11lJrT\1111~1~L;)n 1 if flfl1.J11£J\11V.n~u,,i1~v. 
f'l1,::fifl\I "l-Jf'l11,,iL1v. 1 ,LiJv.n1ru'ViLf'I~ 
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tJ1:: lt1-w\l',.a~n11l-w1utf~.nu ~flL'fltf'L,jif"PiflLtH:t . 

• 7. 3 .1. s .1 Lil~n17n7::Pj~1.,.;L~n~"5jflnl::~1'11t1'1i.u.tJ-\IL~t11n1.1~~ 
n17"r1'1~fl" · n1·n.J~u;in•m-,-,ii'11" ci u.~::L ~fl~1ifltitltJ•nnn1-,«"Ln" 
1. ~n11tJ~u'11n1n, 

7. 3 .1. s. 2 i1tJ'l ,.;L~nn1"1~"1iifl111ii.L'f1ii11t1'llfl""~Lfl" L'1tJLil,j'f1" 

n1::'11nmm ~fl~~"~1fl~1~ 
7.3.1.S.3 i1t1'l,.;L~n~ii1'1L1tJ~~1fl~n11n,~~ ci L'f1ii17t1An~1 

f'i'~fl11'1L'1li~L~fl~~" ' . 

7 . 3 .1. s. 4 i1t1~am~t1-\ln1n1t1-\11~'11t1tJ1mu~1~,::¥ifl"~'1,1 
r , 
"l!'l'lflnfl ~LL'filfl 

7. 3.1.s.s1.itli.u.fl1~f1"5jfl'l ~n17L'ff1-\11tJu.1.11.JL~mn1.1im~~L'f"l'1n1~
L'1fl::Lm7ii tJ1::nflt1u.~::L ~ii~~fl111ii,l~1, 'l ~n11L1t1~1'i. ,.;LLnL~n 

7. 3 .1. s. 61.-B',,,uwnncifl~1m"1t1ii11tJ-\11~if~~,,'Yl1tJ~L'fii~1clLL~:: 
L tlwl::L u tJrn1 tJtiffltJ 

. 7. 3 .1. s. 7 'lrn~·""1~-.i::~L'fn1~L~5jfl~~tJn1clffi'lfl.~n11L1tJ~LLt1t1 
ttJ1Lm1ii~-.i::u~tinim~~ LL~::L'ff1-\1Ltniifl111ii,l~'l,'l,.;nrn~n 

7. 3 .1. s. 8 i1tJ'l ,.;fl1lL'f1i111t1u~timrnn11tJ~u;j"1~iifl..iL~ni.'1f1ci1..i 

~::L~ tll'l~tl 1 ~LL~::L'flill'ltl'111'ilL'ffJ1Jn11L1 tJ'\.if 'llfl-\IL~n i.'1,)1 tJ 

7 .3.2 tt1..16fffl1:11fi1..1fli'TrlilLL l1a.:intjunfl lHL1t11..1 L~fl..in11;'l'l~..i~1fl~1 
LL ~ci-\IL'{it't1L'f~~n11L1tJ~nl1L'ffl~~fln t 1 '1L1tJ~i'.fijfl11li!dltlti)fl ci1-\lll-\I ~!.'t~L ,-.i::flin~1f'i'~fl11'1 
L~,lmflnL'fl'l'llfl-\1 UNESCO ~;'l'l'Wii-W;f ~Lil~mill'WLfl~t'ifl bulletin of the unesco regional 

office for education in asia and the pacific special issue, december 1982 LflnL'fl'l4"Ut1i'.f 

,::L'f1DL ~fl-\l'llfl-\lflJ~tln11flin~11'YltJlfllL'f'1i~fln h '1L1tJ~ (out-of-school science education) 

~ih::L 'Ylfl~1..i 'l 'l ~"r11tJLm~mL~::~..iii~1L'f"l'Yl'lLLtJ=3YJt1;''1,l";f ~ L'1m~vn::t:Jci1..i~..i 
1J 'Ylfl111~ Peter J. Fensham if~ $jL~t:J~lL'fl'l::~i.bflin~1LL~::'li.;tJ1::LtJ~~flci1..ilJ1mntJ 
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th& ,~WUJU.~Lls\Ull.L~ll.M~\il,,1Jrn~?UtLU11.t.1::tf1Ua [., t\.~tLUUJU.~L~Ltiltl.L~t\. t fhu1.r..r.i~, 

.fJ::~m ~~1ti.1 YU. iutt ~lflt.1L1'Lr.lU.~Utt~llr.llrtVl.l'..L~U~JitUL(JU.~ t\,QtJtlllt\.(J &itLUtl.htilll.t\til 

r.ll'.._\l.Uttl.r.l&i~t 1 UQt\.r.lll!UUatULr.lU.~Q~Vl. (Sg:)Jnosgi lll?wnq) ~~hrtWLr.lM!U.lli V·LU~llr.lll't!A 

(It?µug1od ~u!q:)t?gl 1ooq:)s -JO -lUO) t1.r.i&irn~uGt1.t1.QtJtLU £ · z · £ · L 

(J l'., ~ U~lflYL ti.Qt\. t M~nL~tLUQ\i)~L1'LVl.rtL\jm~ts::l'aL~ U.\i),, tl.t\L~IA it1.QtJtL u 
.. 

t\.r.l& itLUQ \ill\~r.ll ::tf1lsl ~i rti::l'a~g,t1.YUl.J.9~hrttl\'L!-Ytl.~L~UWL1\~rn~ itt.[1 i (~U!WOSUO:) 
' ' ' 

gmp) L~l'.. iYlll~ll.tLUQ~Vl.L~l'.. ~ ttLU L~ ti.~ iij~rtll'..Yts~\ilii,_~ r.lU'tulrt~Lptl~itlfl£lU!l!Art~i 

rttt~l'a!JL~lsl~~~rtl'..t ~t\.LlltJUQt\.L~LlWf1iUQQQ~Vl.ll.QU::tf1tl~~t\IAtl.L~ tLU~,Cl~f1rn~ 

ti. t~Q~ls\U.tLUL~L,S-Yt\.~L~UWL~l'.. i_g. t ::l'al'aLQU~i tl.jULrt::tLt.lLVl.Q~ ~ltl.QtJ::l'al'aLQtY tl.Lt~G~ 

~ ~l'a_l.J. ii~Lptll!J,1l~~ll~t)L~(Jij111.11.::tts~Lptll~l'.. ij. t tLU (U 1 ti. t 0 8 ::~lr.JQfQ~Vl. Y.Llslf1~Q\f) 

tl._t, 9-S mLrt::tf1tl.r.l&il!~iL~l'..i) tl.,l'tl.[1i tl.r.l&iL~i t\.Q~U~ t\.~i t\._\l.i [., ~L\f)rtttUl'a~L~ 

t1.~u~i~L~ut1.r,:it1.,t-1 rn~ £ tt.t 1mLrt::tf1L~mA.::l'aui11.Ltu.~~~tilrtLlfl t1.jlslt1.1Aqmr.i&i~t1 

::~iitY~j.tl.r.l& i~Ltllflrtllfltl.r.l&iL~iL~UWlli t U~i~L~l'.. iQ~Vl. lsltl.iALµtLU~Lt~LU.L~l'.. iULl'af1 i 

Qt)IA iUQtl.~L~l'.. i~llr.llrt!A (gW!l 1ooq:)s -JO -1noy tlQt\.L~l'.. ~ttLU z · z · £ · L 

(HA : 0 8 61 ',faMgQ) .i'l \., ~L\f)LVl.fllD,V1itLU 

ti. U"tf1lLtU.LU::~ii!flui~»tLU r-~r.i1 ::tf111.~iu~i_.Vl. ttLU~_Ct~f1~tl~t\.Q~t.1,MLllt.1ts~ t l'..L~U~~ 

.C.ULr.lM!U..H-t::l'a~YIJ QMUL,rtliLOOtr.J~irtLl'..Ytsr.JL~Vl.~¥(b~ 1_.~ -tY L~ ULVl.L_µ t\.~~¥L~UW.t.LU 

tl.L,l'~LU.MLl!r.lUJt[S\'11t\.l'..~_p.rtQ~lit ii~~ ~Q!iULtf1 \., t\.~~~::~ii tU.~}alLVl.rt-~i::u. l.IL!AfJL~ 

fJL.t.U.~1::U. n Lt\. ~Cl rntt.~ ::tt.1 L_r.rtii ~Q~Y tUtL~ tr.A ilt\. 1L~L~ 1Lr:i tl'afll»~LU. t\.~1 

~LU.t\.~t\.t\.ll t\.Q~ 1tl.L_(itLYLQ L~tl.Lf rtttU~L»W~t\.L~~t 1r.Jt~ll.QU::tf1::P&tl.t\L~~1rtQ~ijl'., 11~~ 
.. ' 

tl.L,l' 11.Qt~ Q~rtQ~lil'.. 11~~Ull'a f1i~L!f UW,,MLl!.,[S~rtY~Stl. i Lrttl.j~~~ l.,u~iMl!~Q~~tU}L ttlLQ 

Q~tl.r.J&i~q. L~::1\11Qtl.ti1i ,faMgQ ~~Ji i;it1.Q»tLUtl.r.J&itLUG\fl\~r.ll ::tf1tl.~i~L~U.WtLU~LU. 

tULm.~,&.U.~~~,, ts::P&t1.~~LU.UUt1.Li;uU.t1. 1J1iU1mt1.a&i~t 1C.jUGt\.L~11.M::P&Lt, t ~imQYll.Qt 

~ti;ui~»tt.L~~L_µ cg:)l?ds yooq:>S· -10-100) t1.a'i~.c.111.Gtmt. i~11. r z · E" L 

(ZS-1 : Z861 'Wl?qsugtl) 

.P-~Ji!-iJtt»r.llil tl.IJ&ic-t 1 UQtl.L!-Ytl.,!iLRoUlf9tl.C.C-GFm~ irtLt.YGtt.»ii;i Wl?qsugtl 
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)J l~fl llnfl vi7fln11'W1L~n 'tthirtllAmflnfl~ 1llu.'1s:J'}mth: tvir'1 t~rm11~.:i Lm)Jth:~un11cl 
1'11 \I 'l '1LLriL'1n Lfi'L illlfl ci1.:iflu.~:s:J'}mfi1'1f!n11An~n '1fln11Lafln1ir1''W 'l '1u.riL~nft,:mm 'ttJ 

'11L 'illli1'1L llfllllfl'1Lfiflcil\ln'r1.:1~11.:1Bnfi1CJ . . 
7 . 3. 2. 4 n11aflfl11).JVl)JlCJllflflh.:iL1CJll (out - of - school modes of 

' 

communication) fllfl.:l,:m:vi~nL'11i11 n11ti1CJrlf1'1fl11).Jf('1m.J1ll~tJ1lln11Sflfl11).JVl)JlCJ 
1lll1 \IL1CJll ~ll,:s:l1tJ LL 1.JtJLU'Wl:~fl\1~1,j'~fJ\I LL~:s:J~n~m:ri~'1LL~nLL'1n,j1.:i't tJ•nrin11 

aflfl11).JVl)Jl[JL ll«\lfl)Jlll[Jllfln h.:iL7CJll tJ1:~tJn11cl~f1.:IL'1nritJ1:~1.J'W1.JL ~lllll[J L llUlllnfl 

n11 L iraflall 51 L '!I'll Vl~\lafl-W)Jvi 11CJn111ri~ t ri1lir1'1Mi cifJ)JL"1L vi;jflllntJriL'1n't'1i'tJ,ln 

'1fl.:iL1CJllLL~: h .:iL7 CJll t11vi1n 11fll'WCJ1CJ1).J 1'1i1fin11afl"11).Jvt).11mvich,flci1.:11:,jm:1.:i LL~::. 
1m.mm.JLL~ 1 cifJ)J,:;,\'1 mm)JtJ1:~tJn11cl'11\I 'l ~LLnL'1n L,r)J1n;f ll 

7. 3. 2. 5 n11flln~lllfln1::rn.J vt1fln11flln~lllfln t 1.:1L7CJll (out - of - school 

learners) vt)J1CJ£i.:in11 L vifin~1iriCJ1f'11~1'liLLri~m1CJll ~~ll L ,~1LtJ ;''111Lillln,n11'ilri 

~l~ll 1 •rnci1.:iviit.:1 L'1mu'W1::flci1.:i~.:i L llU1::L rirt,j'flCJ'W'W.Jlll L 'W11::,:'WtJfl 11).J,1.:i11 L ll,J1.:1'Yifl.:i~ 
~°fi;j L~mifl.:iflfln,1n h .:iL7CJll L'1m7 CJllL"1,tJl'll)JLnm,-i t 1.:1L7CJllL"1~1).Jl1tl L r1n11Rn~1,'1fl ci1.:i 

.,.t 1£i \I vt1fl h \IL 7 CJlltJl\ILL 'l-1.:!~lflLLfl~llfllyj ,:;~fill irlCJlf'll~fii 11).J"rf .:!L'1n tJ1::iflifll . 

fll,,::~llL, 1 lln11Rn~1iriCJ1f'11~fli)J1n~ll L 'W11::u:~lln111 '1n11An~1iriCJ1n.1~'11l llL ~.:i 
llfl n1::tJtJ ;.:iL iJ ll~ .:iri ;i LL~:: tJm th:: tCJir'1'1 fl&'.:!fl)J ifin11 'l '1n11tlnfltJ'l)J fll,,::s:J1tJ LL utJri 

LLl'lmh.:i1tJ~nn1fin11~flllri-wrn ~llfl~L llh.:iL7CJll LLl'l,::L iZll!'11).Jfl11).J~llL ,~fl.:i*7CJll L ~fl 
LUllfll1LITT)Jfl11).Jf tln~llL ~flth::nfltJfll~'W tin L '1f;'nu1t11flL rifl t llt~fl~,j'CJ L vi,J LL~::L ~fl 
n11~11.:ii-w 
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Fensham (Fensham , 1982 : 8-11) ff-:iL~L L'l'~mL~1fl1l lJ fil'1L~tJ1n1Jnl1~\l 
~~clflmnt1~ri11L~t11n1Jn11.f1n~1 1 'Yltilf'll~l'l1~tm h-:iL1ti~ 1i' ~-:1!'1111-:1 7. 2 ~-:i-d 

V\l~U1~nV1J~V\l1'Yltilf'll~l'l1 ij~~v-:i~~cl1 ~vn t 1 -:1L1ti~ 
"' A 

n11av " L'l'tll~'Yl L1t'll 1'Ylt11n1 f'lntllllv.l~V\l 
' ,, A " "' 'YlV\ltl~ fl1llJ'VllJltJ '\.mL1tJ~ 

,, "' A 

~01~t-f 
~mn"il"il1\l 

A 

fl1llJf11'1111JtJ Vl'1 

"' 'Ylt"j~ {] 

-/ini;"--f 
n11u~u~ 

A 

~1J1~n11ri1"1 

n111 ifoumru 
' 

t ~~~~~~ 
n 11..t1"tlliir ri11,,iLu~"tu"t~ 

L'Ylflt~fo~ 

[ 
filtlllJ 

fill'lV1J 

UtkJ'Vll 

L•~fi~-[ 
ci1~~flflt'l 

~\lfllJ 
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1un111h::,-ii~1h::L'Ylf'IL~1H't'f L~?l fl.f'I. 1982 ;'f!Lfltl an International 

Workshop on Science Education and the World of Work 't,r~,11tl41L~tl1rl1JL-ct'm~?l"LL~:: 
i.h::L~Udlfltl)"] ~f111Mf1~11'Yl tllf'llt'f'1iflTl,::,j'?l",j1L -ttun111 lf n11Mn~lLLnL~f1 ~'Liftl'1"'Mn ~l 
1ut1"L1tiu V11t:1t1"L1tiu't,Jt'f1i111tn::,j1L 'ttun11~nm..rrn't'1t:1ci1"fl1i.Jfl1'u nii~"Lrlfl Lt:1n1t'f 

1-J~t'fuL ,;jtt:1n1t'fMn~1tiufl1'1,)'1tJ L'1tit'f1tJ~1it:1~d1fftti "l L 111 tJ1::n11 ~"!'1111"~ 7 . 3 

1. n11«ii~t'4 LL~::n11i" '11" 1'1 

(senses and measurements) 

2. ;'n111~ (universe) 

- n11d111, tiufl11L~ti1ni.JS"~t:1~1?li.J "] ~1L11 
L'1tin11 'l '!TtJ1:t'f1'Yl«ii~t'f LL~:Lfl~?l"fjm 'Ylfl tut~~ 
~,:,\'1ti 1 lfL'41i1Trn,'1 Lni.Jit:1~~1J11" "l t,r 

- n11i" '11" 1'1 '1t:11''1t) a",?l" tJ11n~n11cll'll""J 
LLLi'1~1it:1~~ii1;ln~lL tJ1tirn titii.J 11)J~"L "lC'n~ 

• .., .. J 
L 'Vl'lf111t\4i.J"Lf1'1,U 

- YW1ti1iim1,t'ft:1i.J d111, «~Ln'1 Lfltimifti 

Lfl~?l~ fj?l~U?lnL V1'itt:1tJ1: t'fl'Yl«ii ~t'{, ?l~ illi ~ tl,: 
'1n,t'ft:1tJ't,r 

- '111lJm:;it:11fli'u '11llJt'fUL ,,t:1"L~n~;j,\t:1S~1t:11)tJ"] 
~ 1 fllfll,,:~l,tJ 1Uf111'Yll~1'YltJ1'1lt'fl'liL UU 

L'1~fl~L'i~Lt'f1lJ m:'1u'll1fi1n11d111, 1'111,t'ffli.J 

L ~flri"Lt'fi)J,i.J1Uf1Tl~1tiu1'i. ulffl~L1tiu f111L1tiuf 

L ~fl~1'1u~:flU1'1'1,fl~L~n Lt)tJL ~UL ~fl~1'Ylti1f'i1t'f'1i 
u~:L 'Yl'1 t ut~liLi'.Ju'Vlan 
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liYLttG::~m 

1'1-~L!arJ li~lm 1f t Ll~t[l~lttl YU. iqttLUG!'f1U.::tu~~ts::~m 

i; ~&C-tl~tl UG!'~M~U. ~ ts::ra~rJ }ra(itt[l, C-~C-L~ G::UJ.t; im~1 . 

ls C-L\il't~~iitt t Ll~UWtLUtttf1~Gj'~M~U.~ts::rarmjl~t iic-~ -

14~iC-G~ttl-'tt}\tl}rarJG~ (POOJ) .t.L~LG -

.t.L~LG.t.LU::~ii 

MllJ~.bc-L~ ~::.t.rtG~ it )ttt[l i::ra }litill1'LIJU.~C-LU.fU· mGY -

· MllJ~.bll~U!-tt,VC-G~::~mc-.t.iic-~ iirtLtYts lfll f1~i 

fh~~ i__~ trJLUC-L~C-tl(i rt~iC-Lftil.t.LUtttf1~tt[li.t.L~LGtLU -

~~hrtG!'tt[liL~~tLUtttf1~tt[liL~G~::~iilfl~i 

MllJID~C-tf1r1kf1tLUG!'fh1'L~~f1GU::tf1~C-Gtt[liMLlJ~b -

rtYC-»C-G~f1~::.t.::~rn ~YYh 

ttqm~f1u.::.t.u~~ts::rac-~ tlfltill1'LIJU.tl~U1'tLUttl~f1U , ~ p ,. ... 

rn .. ~trJ~i~tt~C-G~ittL,tt}\ttflilll~iC-G~MllJID~Lttl\l~.t.LU -

ttlf!C-G~ 

MllJ~.bL~UkC-tl(i.t.LUG~ mLtU.ttYU~i~ ttfl iL~C-~ttfl i 

IJLUC-L~c-G~C-LJtilC-Wl::~iiLrJU.~.t.~f1,VtrJ~itt~C-G~ij.rtLtY -

rJLUC-LtC-G~ I 

ls C-L~ttqm~~::tlJ1GC'G~ttLC-qULUttt'-ttttilrtltYt$Ulji -

rJ LUC-LtC-LU.Lttl\lM 
I "' 

tLUC'G~tt~C-G~mL-'tt~tt t rat Lffe irtLtYtsC-G~::ra.t.tYUlji -

LID.t.UMttYG~ 
"" .. 

• 

(Agoyo:>::l) 

rtGjl~t. iic-~rn~~M~U.~ . S 

(UO!ll?l!Ul?S pm? 

UOpµlOU lp{l?::ll{) 

~Lf1lJL~b.t.LU 
"" 

::~n.t.L~LGtLU MllJ~.b •t 

(Apoq ut?wnq· ::llJl) 

IJLUC-L~ . £ 

f1,Vt. rJ ~i~C-G~ i 
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6. 'Yl'l~rnn1 

(resources) 

7 . u1::'!f1n1 

(population) 

8 . ~t'l1ll1:: 

(pollution) 

9 . ~~\1\11~ 

(energies) 

~ 

-nTl "l i'Yl1~ r.i1m,::5j ~a'1tin11~.u~ 1L"1~Jn•m .._,\l'!f1;i 

- 'Yl1~tnn1u1\lfl.ci1\lfll1'1'::CJ~S~ lnn°LlJSj1nn11"lit\ 

OOlfl L '1fl)iJfl1 

- 'Yl'l~rnn1u1'1'!filfl5jlJ1n 1,n,,"tfl£JLlJ;1nfl u.'1'1115j 

1nn11u1\ILL'1'1"l vi1iu1:: t£Ji~ '1lJ1n;f~ 
- u1::i1n-li11 tcm,::LiJ~fl\lfliu1::nflu "l ~L ~\1;1111~ 

~fl\! n 11'111 \!;~~fl \1'11fl tJfl'l 1~fl \IL ;)n LL'1t-i:: fl~ 

- ~'11ln11L nfl~ fl \I U'l::'!fln'l LL'1 t-i:: '!fl;i 1'::5j i:.J t-i'1flfl 1 llJ 

,t~fl\IL ~L ~\ILf'l'l~Jn,«\lfllJ LLt-i::1'11~iJfl\ln~1h::L 'Ylf'I 

- ~'111n11~~'1ti1vi11,::;ji:.Jt-it-it-i'1ti;1~1~u1::i1n1~ 
L n fl LLt'l:: f'ltll1l l~~tl \l;l'1 

. " AA A O A I 

- lJt-i1111::mnfl~nnfl~ ~1 ti1n1fl -:a :: lJ~t-in1 :: 'YltJ'1 tl 

m1~11\1;~1 ~«\lfllJ 

- L~n u1::'!f1'!f~'YJnfl~~tJ\15jeh~'l1lJ "l ~nl1Utl\I~ n1;'1P1 
l: 

lJt'llll 1::'Yl\IV!t'll £J 

- ~t-i11 1 1::LiJ~tiu~nfl'1tin11'WWJ~lf'ltU1l1~;1'1 

- u1::'!f1'!fwr1nfl~-:a::~ti'1 'l i~~\l\11~'l '1Lnflu1::L;rifi111~ 
... 

lJln'Ylt'ffl 

- n11u1t11m~~\l\ll~L iJ~a\l;lL U~~tlnl1~WJ~lU1::L 'Yl fl 

- '11llJL i11,ticil'1tJn~ti\l~tin111i~~\l\ll~,::;ji:.Jt'l~ ~tl 

n11~f1\l;l'1~;jmll111~ . 
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10 . L'Ylflt~fo(j 

(technology) 

11 . fln4lll'W~11'1 . 
(quality of life) 

- nTl'W'~inn11~1~-w'!lthnh::inn11 ~YlmJl::L 'Ylt'I 

5j t:-Jt'ln1::r11Jl'ltm111 iL 'Ylfl t ~tt'lvvci1.:i;j1h::ar1Tii111"W 

- ff.:i;jn11~v~fl11iJf tr~~1~r11.:1~1~L 'Ylfl t ~tt'lv 
itm.JiJ1n 1 ~1h::L 'Ylf'l~t1r.J'W'~~1 

- n11 L i'L'Ylfl t ~ tt'lVL 'VliJl::~iJn1J~lll'WritJ\l~~;\IL ~~ 
L ~t)\l;lL iJ~l'lvm1-W~~ 1~11'1 LLt'l::~.:lflil 

llQIA odA A I .... AilQlod 

- fln4lll'W'1f11'1 '1:: ).ltJ'Yll5'Wt'll'ltJnl1~11\I L ,\Plfl\Pl'Yl~'!ltJ\I . 
1.Jflflt'l l'\ti&\I flil I'\ t1n11°t'il\ll~LLt'l::a.:1LL1 ~cl'tJ).I ~ 

' ~ ~a .., .., a ..., ..., ..., 
7 . 3 . 3 f'J~r.Jf'ln~lfl~fl1l'Yllllf\1~1Jlt'lLLt'l::LtJn'1f~'1~\Pl\I 

L ~v 1 "l-f qci1~ '1nflim~n LLt'l::q~~1, L~'Y111rn~r.J1n1Jf'J~clflin~1ti'~fl1'11'Ylr.Jl f'l l~l'l1 
~~\llllfl1'j1Jlt'l lllflLtinir~ LLt'l::V1~1r.J.:11~fP\1.:i '1 %~°t'i1;r~ -wv,:;~~uL~~.:i-d' 

7. 3. 3 .1 tu1LLmiJm1flin~1~1 'VI~ Lil'~ n11%~1 f.f5jn11L1r.J~t11J1).l\Plt1ntj).I 

~~ h1ir1~-w VI~ 1 r.J'eln ~~v1~-w f'J~clci1~V1'1.:i~v-Wm~u1:;;1V1~D'1~ n11flin-i;1'Y11.:11'Yl~LLt'l:: 

1u1~rucl t 'Y11Yfr1..t r1~cln-oum1l-Jn11L n~m~ml-Jv1~1flimn n1l-Jn11flin~1min h .:iL1r.J~ • 
n1l-Jn11~n°ri'~fl1 %~~\l;r~ 

7 . 3. 3 . 2 f'!~cl~nmnl-J'!I EJ \l l-J'Vll1'Ylr.J1~mn~mf'l1~1P11 • 

:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~-~·············· 
t:1 a n ._... .... L"' • .;.•.•.•.•.•.•.•.•.•.•.•.•.•.• 

~-==~·:·:·:·:·:·:·:·:·:·:·:·: 
290 ~2(~~-~·:::::::::::::::::::::::::::::: 

~~~~ ............... . 
=·~·:·:·:·:·:·:·:·:·:·:·:·:·:· ~~~~~ -·············· -------· -... ~·-·-·······-·-·-·-·-·-·-
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7 . 3. 3 . 4 ~)Jlfl)Jth::,.1;1n~lLL~::n1'1~"-l~l,.~1J'Yl (Population and 

Communtity Development Association) LU~~)J!fl)J~fl-:!Lt:Jn,.~f\;-~;f.:iL~tl fl. f'! .1978 f\ 

L \t~n11;in~1L~tJ1ntJ1h::,1n1f'll~'1iLL~::n11 'l i'L 'Ylfl t ~ t~vf\L ...,)Jl::t'UJLLrlt'41ll"r'fYit:J\l~~f\-.A1.:i'n l.'l 
~nmL ...,ci.:i~ll,~~L ,,tlJLLd'1 

7.3.3.5 llfl-:!Yllil~fl-:1 

7 . 3. 3 . 6 f'J~6tJ '1 r1m"ri1'YltJlf'11~'1i 

7. 3. 3. 7 ~~1lr1m"ri'Y11.:i'Yl::L~~ti.:i)J...,11'Yl!'.Jl~!'.Jf'11~fl1~'Y111t 1\Jl.J 1'Ylr.Jl~m~l'l -

7 . 3. 3 . 8 ~lllfl)J1'Yl!'.Jlf'llt'4l'liLL '\A.:i1h::L 'Ylf'1~-:!1h::nt:JtJ~1 !'.J,ll1lJfl'fJ'Y1!'.Jlf'llt'4\il'f 

1 ~t'41~11,.1,\1.:i 'l 11i1.,r.:iiri1~l.Ji'Yl!'.Jlf'll~l'li~n'11!'.J 
7. 3. 3. 9 ~1~tll'11~~1~')al'l...,1fl~LitJ.:iL ...,,JLL~::~'W~1 L iJ~!'i~ 
7. 3. 3 .1owit.:iafl11tJ1~ 111~11'11.:i 'l Lil'~m~.:iafl~i1-WL~~lmJ ;jL'ift:1...,1 

L~ !'.J 1ntJntJ1'Yl!'.Jlf'lltll'!JliLLl.'l::L 'Ylfl t ~fo[j 1Jfo~1LL 'W'Y16 &'IJ11~'1hfo WU-:l~fl'WlJ'WL 'YW1~ ;jL 'iffl.._, l 

L~ !'.J 1ntJnl1LL 'W'Y16 &!'11LLtll'~tll'1 !'.J LnlJ~L~tJ1ntJtV!Jl 1 LL~:: t~n~fl-JL~n 'l wit.:i~fl~lJ"r'iL~~-u 1 ~ ,SJ 

L if fl...,1L~tJ 1nuntJ-wtin~i'Ylr.J1f'l1tll'1J1i 111tll'11;j~f\ 4 ltn i'Ylr.Jlf'lltll'l'lfl 'YltJ LL -w'Ylclu1::~ l u 1f.\ 

1 11~11~fl-J~lllfllli'Yl!'.Jlf'll~l'li LL ,.,-:IU'l::L 'Ylf'I' 'Yl!'.J 1~1 ~1f.\LL,];jiJ1:: fo~~~fln11i'ln-~1 f1f.\fl f 1 

rt.:iif.\ 

fl\t__, m•n1 cltll'i1u~ -w1...,lJLtll'f.\ fl1,11 tJL f.\flm::1,11'YltJlf'llt'l'l'l'f ~tl.:i1'YltJl~tJfl 1 
~~~~-:lfl1ll.J ''1rhn11~111,LL ...,ci.:i1'YltJ1n11"Ii1~~ 'l ~;,:i..., 1~~~~fon L ~flu1::nfltJn11 ~fl f.\ 
1~11'YltJ1f'11~m11l'1th::i11m 41 LL '\A.:i ~.:iU 
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1. ~ti1'i't~n·mt'l:::1'ni;1hfltl~d 

2. ~ti1'i't~~lJL'YitJlJDf'ltl~1 

3 . vhfmi1~~n (f'J~Vt11'1L~tin'W\i~q-n1) 

4 . vJ1ilJLif !'.J-JU t'll~1 !'.J-JllJ (q"L "r1Y'lfl11L1 !'.JlJ) 

5. vJ1iUt'll iJ. Ut'll~!'.JllJ (LLfl1lttitJ) 

6 . f'J~VL Y-111:::i1mh'l,j 1-J'Ylti-J 
' 

7. f'J~cl~tJ1tJ'W'~~-Wir 'Yi 1 

8. ·1-nbtJUti-Jn~LLt'l:::ii1;'1'1M'~1-Wir ~ 3 

10. ~tll'i1Ylfltifl~i11 

11. h-JY'l!'.Jl1Jlt'lY'l1:::~"r11i;~.,l'lf 

12 . t1Ti1rn1~ci-JL~1lJ1ir1n11LLt'l:::1J1n11~11i11ruq-~ 

13. f'J~cl·fo~t1fl L~~ 6 

14. f'J~m1flL~tl~ L~~ 6 

1s. ~ti1'i't~1tJ'L-WcititJ 

16. '1l'lJ~1tJt"r11M'wri 

17. ~ti1'i'tt'Y11fllJ~lfllJ 

1 a. ~rhn111u1i;rutJ't "r11Lt'l~ 
19. h-:i-:11~"r1ti~1 (,j~L~~LtJ rm -Wtin cl'tilJ~1) 
2 o . ~ti1'i'ti"r1~m:::""11m~tJ" LL "1-:iiJ1:::L 'YlflL 'YltJ 

' 
21. L~tl~~L1fl11 

., 
23. f'J~cl~n~1tJ~1 1J1-:11:::ii1 

24. h.J.Jl~~1JbLt'l:::~m11!'.J 
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.l'U" t Ut}li~LYLIJU.~L~~tt. t L, C-L\;lliU ~Rllu.q\t.LUtt.~ ic-cmu~i_.i,.i. ~t.LUtt.iji::~,, 

rmu::t.fiL,S-Ytt.,l'LRUW::rau~i~ lsc-Li;t.~1 t.Li,.l.LQl1GU::t.ric-rl~Y, t.~YC-Q~Yit;::ra 

t.LUtt. t lll,\'qm~rajJtt.ijitt.Qt.Li,.l.LQl1QU::t.ric-~i,.i. iic-~rJLrti,.l. t.kYC-G!\ 1. v. £. L 

l!illill!lll!ll!~ 

tt. fJ t. it.LU 
"' 

lflt.~C-t.LlS 
""'"' 0 

µii,i'i t. kY11Gt.Y 

tt. t fJ Ll/ra t tt.~L 1\~L~ Ytt.,i'C-~1,-l. i1 lfb~Ulrt!\ tC-Gitt.lflfJ t.J'.U~i!\ t t.LUtt.t. 11~1JlS1 L~ Ytt.~LRU~ 

u~j.u~i_.i,.i. t fJLrti,.l.l1Grt::~,, ::tt. ,,jfJ t.J'.::ra~tt.im~rtt. ~rn~::ra C-QWUfl~ -tY L~ 11,V~Gtt.jrb~L~ 
tt.~i::t.ri tt.jULrtL~m~t;tt.rJ~ic-.c.1rn~tt.Q~t.LUtt.fJ ~it.LU!\ t fJt.,\lo::ra~j.rtLt.YC-~1,-l. iit;::ra (, -~rnn.GYrWt. 

::~ii~i,.i. t ~L mt.Ua~1'il~ULl,-l.L,ll tt.l,\Lt. ic-G~t.kY11GWtt. t fJLll L~::tt. iiGtt.~1~YtC-\ilii~ ~ A 

lk1Ml.G.tYrttrlllll5-Yrt~LRY»_9rttJ 17"£" l 
tt.rai~UQQJ!.LU~t.t.11'1.LC-C-t.1 . 1V 

lfl~Utt.GY.l..4.m,Vlfl~~tt.LC-C-t.1 . 0 v 
mLt.111tt.~iiLrJlfl~~tt.LC-C-t.1 . 6 £ 

U~~ iRY1RLlS::t.UR1'1lSQtt.LC-C't.1 . 8 £ 

~i.rcwi}qt::~iiyi}Lfl.ttiLtA.tt.LC-C-t.1 . L£ 

Lt.btt.LC-C't.1 . 9£ 

(~M~L!1-mt.t.t.b) rt~L!1-LtA.tt.LC-C-t.1 . S£ A o A 

C-~iiL!1-L~tt.LC-C't.1 . v£ A 

~Ll1JJU. iLfi::t.fit.LU . £ £ 

L~flll16L~tt.LC-C't.1 . ('.:£ 

rn~irJt.µtt.p1L~tt.LC-C't. l . 1£ 

~~tt.piL~tt.UC't.1 . 0£ 

tStptt.,tt tt.pitt.,ttL~tt.UC-t.1 . 6 G 

t.L,Lt~C-t.1 . 8<'.: 

iJ.L~fll1~itt.~iC-G!1-L~tt.LC-C-t.1 . LC'.: 

t.1GJj-1tt.j:U~L~tt.LC-C-t.1 . 9G 

tt.~IJQ~ tt.~ lSl1 rtltt.LC-C-t.1 . SC:: 
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Ll'1LiJ~vci1\!~ t'1m~vn:;nciifhfltfll\!Lt~(hah~unTH~;1(1] LL~ :; nciirnm~ :; 1 ~Vl~n t'i \Pn 
' ' . 

1h:;t1"1Mn~n~~'il:;L~tJ1'!fo-:in~'-11n~t'i\P1 
' 

7 . 3 . 4 . 2 iv-:i.£1 - imt<i'!l!lmori111v 1 ~u-1~ 
' 

7. 3. 4. 3 Lfl~v"1i111v1~u1~ Lil'~ ~umm'lvNh \Pl :;Ln ti\!LLnt'i \Pl:; L nv-:iii'~~-u 
Lfl~V\lcyu-!1 1tl~n1tJl~ 1t1Lt1~1 1fl~LLl'i-U 1tltJ'U\Pi uv-!1 

7 . 3. 4 .4 U1L1llit'i1~fl11 t'i1'U L1--Ul fltJn~\Pl1Li{tJ \I 
7. 3. 4. 5 V\Plt'il'VlnJ1"11ll!'.J1-umvufl11 Lif'U Lfl ~El\I L~'U bfl~EJ'1%n t<i l'U 

' 
n11Ylv~1 ,1-u~' LLn:;t'i~n °r'11'!J-UiJifi11P1ri1'1"] Lt'i1iJt'i1!'.J L1.~:;i11P1 -Lu rn~v~1 u~'1EJ 1 V111~1V1°1-i1!'.J 
C!lmnfl11) fl~'itfl iv-:iti1v111~ LL~:;~-u "l ~ n'-11nmti 

qLLri-:i 1fl1Lt'i-UmL -u:;n111irJ-uclfllm~nn-ufl 11L ~~t'iieut'ii.:-un11L1v-un11t'iv-u11 1.Jflfl~ 
cl1 t1tirrlt'i1P1~-u 11'1LLnfl1t'iV -u,:; 'W1il11m lU YlUlYl'!JEJ\!(11-ULV\! v ci1'111 ~" ,:; °1'111 ~n11 i.1 rm j'!l v '1L rin 

11'1~'-Jt)Ylt~~'-11n-Yl t'il'1 ti1V11n1il:;1Lfl11:;-rh1n'!lu 1-un11L1tJ-un11t'iv m1.cf1 L 111il:;~u 11 

~ti~n11'-J'!JV\IL~n~Lu~ti~LL u~-:i1u~-u'iJ:;L~'-111h1n1u L1. uu~ LL\Pl n \P\ 1-:in-uv ~ 2 Lb uu ~,,.,11'1LLri 
7. 4 .1 1:;uu~fll'1fl1LU'ULL,Ju°r'l (teacher based system) iv-:iL1tiwil:;tJn%1'111 

L ~VfllJj'-J~'1t'iEJ~1 iL~mn\P1fl11"11VUf L~~tJ1~~ 1 \P1 LLlJ'111iJ:;i'.j 1t<il')- ~un1ci~f vm ~1ti-:in 
\Pl l '-JLLi;\'!JU 1~nl1L1tJ~nl1t'iV~~n'iJ:;~1L 'it-UL uL,J\P\m tlEJ\! ijn 11~\P1fhm16JL lJ-u1:; !'..):; lJYllJ' Yl 

A .- 9' I ~ 
'!JEJ\l'!JlJ1~nl1L 1tl~1'!JV\IL\J1nL Yll'U~ 

7. 4. 2 1:;uu~fl'11'j~cl;ln'fll''t·,1virl'1avn11t'4v-uLll-uLL,JuYl (resource or package 

based system) L~mL\P\~:;flw~:;;ln 'fllf'i-Ufl 111~115m1~ LL I'm fl l\!n-umiJ LLrJ L ~v '1~L~mL rl~:; fl -u 
1 ifl11'-Jt'4~ L, t'1tJVlt1ftiamL~:; 1t'4fl\P\l\! "] LU~ Vltrn nl1~El'U 1-u1:;UU~'1nci 1 1 lJ YllJ 1Yl '!JEJ \I fie 
,:;~'1~-:i"lu LL'1Yl 11~ti~nn'-l'!JV\IL~n~LL~l'1\l 1 ~u11n{l~-U flc qM-u'iJ:;~16J 1 1ti 1Lm 1:;~1 1'1 
v1nn11LLUULL 1n 
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qLL'1\!ijfl1 llJf1~L ~~ 11 n11'\.if'j~Vfln'l~lfl~fl11L yjtJL'{\l'tJL'{~~n11L1 [J~nl1L'{tJ~..t~ 
"t-i l ,:L il~1h: trJ'!f°lt'1 m: u1m11fim~rn tl~ti ci1\! ~\! t~r.J'lltirJm "MJ~t'llJ11h:ntiun11Yi,11tl41 

. 1h:n11 LL1n nT:it'it:mt~£.JV~fl1LU~LLlJLL uuit~ L1lLlJL'{l).!l'ltl,:l•Wlffltl4"'tt1't1ci1\! ' i 

L~~ i'~LLL~:~n,:'Ltr~ rn Yi ~ti ~l'l llJ °ftti\! L1 rm t~mt 11i.J th~n11crn~t'1rJ '\. -lf'J~~...,1tiavn11L'{t1~ 
L iJ ~-..,~nit~ Lll~n11 '\. i'Yl1~£.J 1m '\. ~'Yln1i.J LL urn ~fl'\. iLn~i.J1: trJ'!f°lt'1t1nTl;'in~n i. -Jinn~L1'1 

i.J1:n11~ 2 nT:i t'it1~t~£.Ji.,rat1n11t'it1~ -..,1fln11Lif'J~~;'in'?l1fi~fl1'1-.f~Lll~n11 
L ti~ t t1 n1t'ii. °f'i'L~n;jtit'i1 :.:~,::fin-·d1n~fl1'1~1£.Jl'l~Lfl\!L °f'i'M'1flcl'fl\!nufl11i1L'{~'\., fllijtfln1L'{,: 

fin 1~n~ti~n11ii'l!fl\!Lftn ~ L i.J ~ £.J~ 1 i.JL~tl ci1 -m 11\!'ll 11\! LLL'l:L'{1i111ti,:~rJlffltl4"'tt1' 11n11L1 rJ~f 
'!!ti \! L~n ~~,11tl41~ ti~ m1lJ ~ L i.J ~ £.J~LL i.JL'l\! 1 i.Jit~t'ifl ~flcl'ti\!nu 1'1tli.J1:L'{\!fl LLt-i:L 1h-..,ii1 [)~\! 
riTv1 ~~11vi1tiLlJ 

i.J 1:.:n11~ 3 1~uum·a1£.J~m1t~w~t~rJn11'\.if'J~cl;'in'?l1fi~t11'1vi1t1it'1afln11L'{fl~ 
, :.; L oJ ~L ~ fl \!Thnnii'll ti\! b ~ m iJ ~ci1 1'1 t1J LLL'l:.: ,:.; Lu ~n 11t'l'1i.J'Yli.Jl'Yl'll fl \!L~n ,1nn11L il ~~f u I 

I 

(passive) '\.-J;ju'YlU l 'Yl Llh-\q1nju~vi1 t1 L'l\!~t1 m:.:rh (active) lJltl~~ vi1t1m'l,:nci111'111 I 
'!li.J 1~n11 ~\! nci11,:ih £.J'il 11°f'i'L~mn~Fi 11lJ1~n11 " <il~LtJ~qtJnL'{fl~" LL'1L .W!'.J\!~1m~fo1-.f~ 
n~un L'l 1 m iJ~ " <il~L il~~L1£.J~f ~1£.J;f1'l!t1\!<il~Lt1\! " 1~ . . 

i.J1:n11~ 4 1:.; uun11L1rJ~n11L'{t1~~\!nci11,:L'{t1'1flci'fl\!ni.JLL~~ Dalton ~\! 
Halen Parkhurst LL,.,\!L ~tl\! Dalton lJL'l1~ Massachusette i.J1:Lril'IL'{V11'' L~'Yl'1L'lt1\!Li~\!LL'1 
fl . f'l. 192 o t~£.Jn11 i. i "1:.;uun11 i. °f'i'LrinL'l\!~t1n1:.;°t11 i.J~i!~'11 rJl'l~Lti\! " L tl~vi~n 1in11\t 

* 1 °f'i'Lrim11-nn '\. ~fl1llJ 1i.J ~mrnu 1 ~m1L1 l'.J~f~1 rJl'l~Lfl\! 1'1mtl'11fln1L'{L °f'i'L~n;jfl11iiL tl~tiL'{1: ; 
!"I .., .¥ 

LLL'l :.: L 1 L'llL1J~'llfl\!l'l1lJ ln'!l 'f-\ 

i.J1:n11L'{~ °r'1lLJ ~LL~\!;jfl1li!L~~ll nl1L~tlnLi')L'{~ a\!'lltl\! 11lJ~\!'Yl1~£.Jln1
1 1 

' . . 
~ 1 \! "I flcil\!tJmfo\!it~ ,:Lll~n11i.J~i!~1111n,flci1\!;ji.J1:~'Yl~111~ (efficiency) LL(j]L~n11 
'll l \1 1~ 1~ "] L1l~fl\!tll'"\!tl\!~L'li.J1: trJ'!f°ltflcil\!LL rr,1 \!~n~1[J L ~11:u:it~i.J1:.:a'Ylfit:-1L'l 
(effectiveness) 'llt1\!n11L1tmn11L'{t1~;\!;lL iJ~,:~tl\! 'l if'J~~;'in'?llft~fi 11LLL'l:i)'~n11 L1 £.J~ 
n 11 L'{fl ~ - atln 11L'{fl~tl cil\11: ~ '11: 1 \! LLL'l:1fli.J fl fl i.Jtl cil\!~L1'1 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



L~tJq~1~"ll'ifin~1uriL1r.i~uri~ 7 LLcl'1 ,:;'l ~~11::cl1iftl)~\ll1ltJLu-d' 
7. s .1 ti11l.JV1l.Jlr.JiJtJ\lfi1111 ·f'!~clfin~1t1~ti1'1L~tJ~i(u~~~n11L1rrnn11~tJ~" . . 

ii~ V1l.J1r.iti\11::uun11~~~ ln11~ lLtrl ifl ~Ln~u1:: tr.iii-ifa~::n11u1::dJ~c-H:-1 11l.J~\ln11 'l i 
L rifl'Ufw1~tJ~,~ti11l.J-wr.i1 r.i1l.J~ ,:;,h r.i 1 ~Ln~n11u1'uu1\Iiiu1~n11L1r.i~f iitJ\ll.J"fl ~clii-1~1 ~ 
U\ILn~i:.i~~~\l,r~" t~r.Ji(r.J~\lnci11L11tJ1,,::L1r.in11J~clfin~1t1~ti1'11 -d'11 f'J~clLriti t ~t~~'Yll\I 
n11fin~1V11tJf'J~cln11'li~1l'ln11l.J'Yl1\ln11fin~1ncitJl.JLl'i 

v ' v 

. 7. s. 2 n11~~~\lf'J~clfin~1fi1~fl1'1L~tJ~i(u~"fl~n11L1r.J~n11~tJ~1'Ylr.Jlf'!l~l'l1i(~ 

~fl 11l.Jcl1iltl) LL~:;;1L i.J~~tJn11fin~11'Ylr.Jlf'll~l'l1Li.J~tJ ci1\ll.J1n ~\IL VI~ c-m~~ ll.JlL~~tJ 1 ~itJ 
7.1.1 -7.1.6 

' v 

7. 5. 3 ij~iJtJ\lf'!~clfin~1fi1~flflL~t)(1i(U(1~~n11L1!'.J~nl1t1tJ~i(~ Vl)Jl!'.Jti\I . . 
iitiu ~ 1 ~ LL~::fi nri1\ly; uriu l 'YliJti\I f'J~cl ~ ::fl1tJuti~ )J 1~n11u ~ u~ 1111n ~ '11'1tici 1 \Iif1fi \It~ !'.J 

v ' 
I I CV CV A.cil I t::J4 

c-.11~ iliJ 1~n1111\1 LLc-.1 ~t1 !'.Jl\11t1iJflt1 ULL~:;1~ri lJ 11)J'Yl\lnl1L~l:; LL~1\!VIl115nl11'1 l\I 61 'Yl~:; 

ci\IL~1)Jn11L1!'.1~jiiti\IL~n 1,,f u11~L tf 1V1l.Jl!'.11,,fl.J1n~~~ 
7 . 5. 4 u1:; Lll'Ylilt1\lf'1~clfiin~1fi1~fl1'1L~t1t1i(ut1~~n11L1r.J~n11t1t1~LLD\lt1t1nLl'i . . 

LiJ~ 4 U1:;L!l'Yl fiti f'J~cl~~\lt1~lll!'.Jl~h\IL1!'.J~ f'J~cl~~\ltJ~lll!'.J~tJnh\IL1!'.J~ f'J~cl~~~\I 
t~!'.Jlllfl1jiJlmL~:;Lt1 nil'~ Lrn:;f'J~cl~t1~lll!'.J1 ~fl1t1iJfl11 f'J~clLLfi~:; Lb ~\ltl\l~L 'i'.ttiV11t111:;~ 
~1t1~ 1 "&UVn)J1n)J1!'.J 

7. s. s i:i~clfiin~1t1~nf1~ti~~tin h\IL1!'.1~,f~ 1 ~u"&Uiu~"l1'11un11)Jt1~l~ "&U1n 
il'n 1 ri !'.1lf'llt11'11 i(nn11r1n~1 LL~ :;i(n m1fiin ~11ri !'.Jlfllr.ll'liL i.J~tJ ci1\I )Jln Lrn:; '1~1un 11t1i(u t1~ ~ . 
1,,r~n11Mn~1fi1~flf1 11l.J~\ln111%!'.J t1P)!'.J UNESCO LL~:;u11mu1:;b'Ylf'1~l\I 61 L ~Lfl1t1~l.Jl~n 

7. s. 6 f'J~cl;ln~1t1~n1'1~tJ~'1ncl'~1L~n)J1n~~~LL~:;i.h~:;Li.JmLV1ci\lci\IL~1)Jn11 
L1 !'.1~111'1~~~~ timL Vlci\lri1-w rnm~1\I 61 ~ti ~11 1!'.11 ~mtJun11i1tJ\IL~nLt1\I f'J~clLL ~\l-d't11n1 
~unn1ti\I ~mL,.J Lrn:;~ 1L~n 1,,fn11l.J~~ 1~11l.Jn~tici1\l~Lrn:;~1:;urnLcl'1 i-h~:;L iJi.ini-icl~L ~ti . . 
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7. 5. 7 ,j'm~i.lt!LL~n11'l.i'.,i-l~th~Lflrl'11~ 51 11)J~~'1Jflfil'lL1t.Ji-lf (package) 

.y\;'fl•rilf i-l)JlL Ui.latinl1L1 t.Ji.lnl1~tli.l lf i-l tf 1~1n1lf'llqL'4tli.l ,:;~lL UYhTH\4ltlV1~1tl1.Jfiltl1.J 
LLt'i::t'i~;jtJtJ ~lliitl ci1-i,1-i ;'-iLLtr1 cimJ,:;ibr.i'Yi1'lcirn11L1r.Ji-ln11L'4tli.l;j~-ii.J1::ih1ihn~ LLt'i:: 

tJ 1:: ih1 i ~rn inn -Yi L'Jfl 
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. .. 
fllfll 1J'Yll tJtJ'YI 

1 . r\1'Ut11J111 n11;,,;f .:i1''Urinm~i-i'1'Ufl1'1L ~t:in11L1£J'Un 11t'4t:i'U ~'U;jfl 11)-J ~1fi'tkJ 
LLt'l::fl 11)-J;lL U'UtJ cl1.:i L 1 

2 . t11r\1'ULu'Uqu1vt11t'4ri1'Ufiin~1vt1m U'Ufl1t'4t:i'U1'Yl£Jlf'llt'41Pl11h::~uutkJvn 1 'U 

n11;'1J1~\lf'J-Utlrln~1t1-uf11'1.L Yifit'4~ut'4~-un11t'4t:i-u111£J l 'Ut 1 .:iL1£J-u~t:i.:ir\1'U rh-u;j115n11 E1 ci1"11 

~'Dl::"f-nLL vtci.:i'Yl1'vw1m~1.:i 'l in 1 i1t iLn1J1u1::tvir~~t:in11L1 v-uf~fl"L~n 
3 . t11r\1-uL U'Ufl1t'4fl'U 1-uh "L1£J'U1h::ri)Jrfn~1~fl ~L -Uif'l-n.J'YlLLt'l::'IA1"Lnt'l'DllflLL vtci" 

fl1l)JL,1ti,i)Jlfl 'l r\1-ut11J111n11lif'Yl1'vw1n11 'Umt:iufl11~fl"L~m vit:it'4~Ut'4'1-fl·-Lfll1L1rmf 'Dl::~ 
~iJ~11fl)J1m ~£J.:i L1'1 LLt'l::r\1-u ,::~1ii11rivt1115n11 LLnL ~t:i ci1"11Dl" 

4 . l 'Un11~fl'U1 iL~n;jiJ1::~un11m1 -u1'11-u'n'n~::LLt'l::~f l"L~1mJ1::~1Jn11cl:n-11Pl 

4 .1 n111ifl'i111 

4 .2 n11Li'Lfl~t:i"fo1P1-n'f'l\liJmcl 
4. 3 n11lif'Yl1'vw1n11 -urit:i"~-u 
4 . 4 111&.:1"1-u 

,:;;j~t'l~LLIPlfl~l"n-ut:icil"L 1 ,"flTiiu1mLt'l:: l iL 'Yll'J~t'liJ1::nflu 

5. ,.,,1 iL 'Yll'J~t'lU1::nfl1Jfll1oW,11ml11 . flJ-Utlfiin~1tf~fl1'lL Yifl~~1J~'l-fUfll1L1£J~ 
1h::L11 'Yl L1'1~L~n,::L1'11u iJ1:: tvif~LLt'l::iJ1::vt r'Jl'1ii ln ~l.'l'l'1 

' 
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L~flriti1'"L"°'An~1L ifmncn~::,,fl.:iun~ a LL~1,::L'41i111t1 t ~fll1flfiu1vfiflif~'Vl1L 'Vl~1\l\fi 
1. ~1Pifis:in11~1m1n11if~il'"fld1.:i"L1 
2. ti11.ii;.:ififl.:iL \t'"n11L1t1'"n11L'4fl~,.:i~1m1n11 
3 . L i11V1i11v "'11ii~.:i'Vli11v LLn::1Piqth::L'4.:ifliiifl11i1Lt1fl'~LLn::«ii~wfin'"fld1.:il1 
4 . n 11L~flnfl11ii~ .:l'VlilltJLLa::n11L' v'" 1Piqth::L'4.:ifl'L '"n11L7v'"n11L'4fl'" in tJ1'11L'4'1i 

'l '"L '.:1~1m1n11fl11ti1fld1.:il1 
5 . filLil;.:lfi'fl.:IL'4fl°"1'!1'11'YltJ1'11L'4'1i"l °"L'.:1~1tl4lnl1 
&,,., 1'!1'11nv1'11L'4'1is:i ~an1::nufifln11~"''"1'1~fl .:1LLn::f .:ifliifld1.:i l 1u1.:i 

7 . L 11fl 11'll1fl11iid1fl'Nfl::l 1u1.:i ;,:i,::ti1'l~,,1J1'"n11L1v'"n11L'4fl'" 1nt11'11L'4'1i 

'l '"L ~.:1~1m1n11l'11u~a;\ 
8 . L 11,::L'4fl'" 1'!1'1int11'11L'4'1i"l '"L ~.:1~1m 1n11Pi1v1!n11L'4fl'"fld1.:il1 

9. Q'YlnjnLLft::L 'Ylfl~fl t '"n11L7tJ'"nl1L'4fl'"1'!1'11'YltJ1'11L'4'1iif'" ~lflqJLLft::;1Lil'"flVl.:IL1 
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u'1i a 
m1d21111mrlfl'll111i1 UL!\1tJ1W'lm1 

Ill 

L~ vcf ~1'-lL'11'm:nL 'tt'vvr1t'411:11v-i11.J'Yl;\ a LLn1,:t'41iJ11tt "l ,.;'t'i1vnlJ1t1fiv 

UtlJVl1L vrchifi,j 
1. '1!JJ'9i5jnTl~1nnn11,f'-lLiJ'-lvrl1-i1L1 
2 . Yi1LiJ;-ilfi''1-ilL i.t''-ln11L1t1'-ln11t'4'1'-lL '-lL~-i1~1tl41n11 

3. Lu1vrir1v f111iJ~""""'1t1LLei:1''1tJ1h::f-ilfi$j"11iJLi1~tlJLLei:«iJ~"'nn"' 
t:irl1-i1l 1 

4 • n11L~'1nfl11,,,~-ilvriJ1tJLLei:n11L 't1w)Piq1.h:t'4-ilfl"L '-ln11L1 t1'-ln11L'4'1'-l 

1'Ylt11'11L'4l'li'l '-lL ~-i1~1m 1n11f111Yi1vci1-i1L 7 

5 . Yi1 Lil;-ilfi''1-ilt'4'1'-l1'lf11'YltJ1f'f1L'4'1i'l '-lL ~-\1~1tl41n1'l 

6 • 1'lf1 ~'YI t11f'f1t'4!JJ·rn~mn1:'YllJ'1v n11~"""' 1!'1'-lLfl-il LLei:«"""'v ci1" 'L 1u 1" 

7 • L 71fl17"l~ft11,,,d1"1t1Jfl:L1u1-il;-il,:Yi1 "l ,.;'111.J1'-ln11L7t1'-ln11t'4'1'-l 

1'Ylti1f'f1t'4!JJ11. '-lL ~-i1~1m 1n11Lfl1'1.J~ei;) 

s . L .,1,:t'4'1'-l1'Ylt11f'f1t'ftJ114. '-lL ~"~1m1n11,r1 v1nn11L'4'1'-lflrl1-i1L., 

9. ~'Yln1nLLei::L 'Ylflitfl L '-ln11L7t1'-ln11t'4'1'-l1'lf11'Ylt11f'f1L'4'1i-if"' d1~tl/LLL'i: 
;1Lil'-lvci1-i1L 1 
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tJ~ 8 

(integrated science teaching) 

8 .1 fl111Jl1111llLLft~fl1'iifll'lflfl1'i,,il~ 11
1J'iWlfll'i 11 lu1~fll'ifffl1fl 

L~tJ"~tJ"ti111 °1.J1tlnn11· if u u11~1\t'nn11flln~1L~#J L 'l-f fl11#J~u hLL~::~11J1 
1 inuL~t:i1h::inru 15-2 o ll~~1u#J1 LL~::iin11L ~unu#J1n 1 UL~t:i"n11~~u1vi~n~fl1 
t~m~vn::t:ici1"fl"v,~neym1h:: mJrin1'1vrn15ffm1~ 2521 ~rh~"1inut:i~"l uif,iiJu qLLl'i" 
f11'111L~tJ"fl1l#JLU'\-rn1"1JEh'.lflT~1 "1J1nnn11" Cintegration) ifu m~m1'111cl m. ~1h~ 
iJ 11'11 \t'nn11fllm~1f1-u~1r'lq,i'!JEJ "1h::L 'Ylf'IL 'Ylr.JLl'i'L~UtJL f t:ici1"li1~u L '1#Jln~t<f1'1 ~"iiL-ct'EJvi1 
~11::cl1t1'tlJ~"'1t:i 'ttl 'it 

8 .1.1 f1TnJ'Vl #JltJ'!JEJ"fi111 "1.J1onn11' 

t1P1r.irf1 "! 1i.J ~1fl'!ltJ"iJ'l1'VLLl'i~:;rtucit:i#J,:;L'1iJLU'11tiiftl)vtl ti1'\,J~1#J11ti'1:: 
LLnif q,ivt1L vici1if u 1~fin1 iJL~tJ t1P1m 11 iJ'l~cln;1LlJu,j'tJ"'YlU'Yl1#J1u'ttlrit:iu tit:ifit:i"Lllu'Y]m1" 
\turn" 

Utlj Vil fl l \I "I '!J tJ "#J '1 ~vit ucit:i#Jii Vl~l !'.J1:; ~1.JLL~::vt ~lr.JU1:: L!l'Yl 
#J'11'Vi;lt:i"tl1:;~uifq,ivi1V1~m n l')fl 1l#J'Y]nii L ltt:i"'nn 

- 'hH1tJ1vi11n11nwr~m~r.J" t:i~ 'l t:ir.J1n 'l 
- L).]iiLfl~tJ"~"~#J'WtJL~r.J" L~t:icfl~l~~"H ii~1P1L;1r.J1 
- "l,JiiD'1wtlt:i"mff ti ,j'tJ"m;fti~1u vt1tJ,j'tJ"LuL if1D'1u~t:i"~fju,f 1 r.Jti11#J 

cl1u1nti1m~u LL~::t:i~Ln~~nn~'th"1u#J1n 
- '\,Jiiti11'n~1hfl~;1'Wt:i L;u 'l thr.J 'l '\,J't~1un111'n~1~nmL'W'YlV 
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l0£ 

P.111G\'l1tt\ t 

~~ L' .t.lflt\,Pi rt,V1f lrtfl ~11 i"t;i t\.tl-.t.C.ijftt.mM.tn.t.hrtt.1rtLC."[SG~~ ~~tirtt.1rtLC."[S"t;&Lprn~i~ A o 

G ~~ U.tl-fl L rt UL rt 11.UUrtLC. "ts ftl Ulrtt\C.t3t\f;P .. lil "t;i t\ t L~tbj"J yii ~b ~""h L'GIT."t;i 

ULtcll.UUt\lli tn.t.hrtt.1rtLC.1j[SfC1 ~~t;rtt.1tJftl"t;iL~Ufl~i IT.brtLC."f l 

t\ Ut.t.IJ. ll.U U ~ C. L',VrtLC. ijfl C. l'l11 rt~i:: PartGPt\!1-b ~ijijflL'GIT."t;i flC. li U~li~M.t.1iLfll~~L'~ L~ A A 

q).::PatsrtWt\Lc-UL rt rt~ i_.1T.lrl1fi..t1ts tt.y.t.LU.t.L~LGL'G~ 1tt. t ULrtqlL'~ ~G~L'G~it\ t ULrtqlL'~ t\~ i 
~l~ic-c.~~~ tt\"L'GIT."t;i:t\ tt\L't\~Ll.1.tbrJ,Vii::PaU.t.Lrtlt.1ftUJR.ttrtL,l1 rtlj.t\,VL'.t." 

.t.C.i.rtt.iGM. m.t.hrtt.irtLC.i.rtG.t.1.1. . .. ... 
f.C."rtt.'IGM.IT.brtLC."ts f.C."rtta)GM. (Wnµqmnoo) ~~lsrttilts"~L~Ufl~, 1f\J11L'.t.q•::PaGM.1Jt4.!1-b~""h A 

rnir.~~~ qrnt\~t\r;p ~ t L~::r.11rc.t..t.~rn~ rt.t..t.llmYts.t.LUL',G~it\ t M.&rn}liLl.1.t\LL'L~tLUc-G~, 

t\t (Y.t.lLR.UkUJ::~ii rJJjLG~G~ rt~L'f\c-G~Yi .t.Ll.1.LG) ~rJ~PafJc-G~it\t t\~i Ulrtt\C.ti't\[1il1l 

U ~ G~l.1. .t.C. Yrtt.'I GM.111 Ulflt\lf!L'GIT.lflt;i:L' .t.L~.t.LUt\ t [., L'L\'L~tbrJ,Vim.t.Lrtlt.1~R.ttrtL,l1 

[.~[. -
rt.t..t.ll~brtLC.i.rt~lrtl -

.t.LU::.t.l1Lt\Lt\~~L'~l.1.rtLC.i. 

::~,, 11.t.Ul rtU .. Y ll~l rtLC.YrJc.~111rc~iPa tt\ t rdmLrtGL'~ ,,c-c, ~t\ l,.~GUlfl -

t\l'iit\f iilf!t;~l.1.tL~ C.~C. t\rJ~iL'.t.ltJftl 

~LrtlrJ M.L' .t. ltsftl Lk\t'A ltsftl Ll1::tl1Ll1tsftl t\t\U[Srt~t\L,.rt~rtL!;4t\ 1,.~Gl11U" -

M.~L' .t.L~f.LUt\ t UlrtLl.1.thfJ~Yi_rl. t L~ rttal::Lrtl.1. i~rtllflrt.t.rtGLR.U~.t.LUrt!-1flftl -

L'L.t.L"LIT. iUYL'ULIT. i .. .. .. 
rn~::r.. L,r:ia~ ,~ GrJLj.C.~iL'Ll).t\ tt\"~llM.::.t.11 rt.t..t.ll~lg rt.t..t.lltt1YL'G~ira t L1' irci -

t\ti.UlrJrtLC.i.~yi l'lfJL.t.tsrtl t\Gt\1\ iiL'~l.1. iiu»l.1.t\[1 iM.i:LGtsrtl -

t\~t\i,:i ~~M.taliLrJM.tali_.1.1. t UG~l.1.Ull 

C-Qit\~C-GIT.L~f.Lrtl~[}tt1Yf.t\ i_.1.1. tUG~l.1.Ull t\~i ~~~L'LIJ.t\tlllC-C.~UG~~Ull -

L'G[Sit\LiiL'GIT.rJLrti.1.liUrtllfl~,ci~l1rtl -

G.t.1.1. ... 
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~1'1~$jt'{iJ'l~V (equilibrium) 
~~~~~~~~x~~~~~~~-

'l ~n1tilL ,r~it' 1.jfllfll~q~~n,::ritJ\1°,.w1rJ1iJ1'm,1L'{t11~n-11clvi1tJtl1'111ll:i~1l'l 'l ~~ 
l.'l'l.J ')~ V'Vl1tl L ~L tJi.u.i~'11 \ltl ~LL'{iJtJ 

ct1~~1'11ltl\11.jfllfll~~LLniftlJ'Vl1 "l ~~1'1LlJLri SjLL'1fl11l.JiJ11'\LLfll~~ fll11lJnn~ LL~:: 
fl 11l.J 'Y)n,,-vi1tJ~L1 rJn'll ~1l'l LlJSjfl11l.Jl.'l'l.J')~6 SjLL'1if tlJ'Vl1l.J1nl.J1rJ~~ i1tJlL u1 rJ1JL'1n11 Lii1 

~l'lnMl.JlL ll~~l.Jlll[J 'l ~~l.JnfitliftlJ'Vlllill\I "I fl11l.J1Jll'\LLfl~i1 fl1 ll.J 'Y)ni j~j ~\I 'l ~1U 
°' I .¥ 
1Jl..:l~l..:I~ 

fll1ll.J1Jl'1LLfl~~ 

fl11l.Jnn~ 

if tlJvn!i\1..:1 "I 

'l ~nHilL ,r~-tt 1.jflfl~q-tt ,:;~tJ\l"r'Wl[J ll.Jtl ci1\l~\l~,::LLnUtlJ"vn1JV\ll'l~l'll1JLL 'lJ T'r11\I 

1JV..:lfltlni11l.JLL~::fi~1i11l.J L ~v,:; !'.JnL~i1~1'ln~\ll.Jl~~ n~u~~LUl'lll.JL~l.J fiVY'Wl[Jl,JL ~LnlP1 
' 

fl11l.Jl.'l'iil'l~tl1'11l.Jl.'l'l.Jfl11 'l ~,\IL~ 
~..:i~'IJ n11Sj l.'l'ill'l~tl vi1vn11Sj fl11iil.'l'm~1cl ;..:iLiJ'IJ~\1~1LiJ'IJ LL~::~\lu1::!.'l'\ln 

~..:i 'l ~i11'11lV..:!lJ'1~V'Y)nfl~ 
t1111 l.'l'l.Jl'l~tl (equilibrum) \tl in~l.J1n L 'IJ1"1f11rw1ml.'l'l'l'i LLl'll 'IJ1"1f1n11r1n~1 

'lit1111 i..J1unn11 Cintegration) ~\ll.'l'V\lt11U Sjfl11ii'VllJlrJ°r11'1JV\IL~rJ1n'IJ 
~CV "A.... • O I 11 0 • II ,::j cl.C. CV I 0 J' tCf ~ 

l'lV~'YlUtlJtlJ\Jlf'l'Yl~fll11 mtegrauon ~~ flfl1P1n~11 fllY'Vll.Jlr.Jtl..:I fl1ll.Jl.'l'il1J1tl4 

( fivfl 1ll.J U1lf'I, lnfl 11iin..:i 1~ u11ri,1n fl 1ll.J'Y11lJl'IJ 1, LL~::'Y11)J l~nl rJ U11M,ln UtlJ'Vl l 
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~fltJLL7\l,'-lCLn1,jL-..n 1J11f'l~nniftJ 1~1) ~\l~'-l~nmh11 L'(i.J~1tit' «l'll'n'-lfJ~Ui1 nLfJll'll 

~1m i.i1n1V1'-l'1Li~1 -..,,jLtJ'-l ~1m ln11 

11~,1\ILLi1 f111i.i;i'1Lflti1ntJL"tn1~~1J11f'l,1niftJ 1J·nf'l,1mn1i.i1J1flf11 Vt1fJ 

1J11f'1,lnUtlJVtlf1mL 1\l~\11J 1\lif nL tl'-lfl1li.J;)'1Lri1un L'ttll~L if'-lmh1if tllL~fJfJ~L '-l1: ;ftJ 

~\lt'f'1 ;)f)tllti\lf'-l~1J11f'l~nnt~tl tn1?i Vt~\I t'1tJL'1'1~lflLLi1 n;lfJL'{tll~~L1tm11 ·u~~l'-l 
li'-lLfJ\I LL'1cl1V17'tJ1:iftJ~l "] L '-l,l~L tl'-li.J\ffl~?i11i.Jfll L'ttll~~L1tJn 11 ~1m lnl1 nLiJ'-la\I~ 
'W\11J1:;1.'{\lf'lfJVl\lfl\ILLi1 

8 .1. 2 f111ii~!'.lltJliJ~fJ\lf'llhm11~,:1-J'ltm1tJ'-lL'1;j · ~1m1n11 " 
1J11ii~nci11LLi1~1m1n11V11t:il.'{111~~1J11f'l,1nfl11iin\11~ 1J1flf11 1J11f'l~nnif!'.J 

...,~ti1J11r1'1niftlJV11~'-lf lmL 1\1 L i.J'-la.,,~ii'1~~1J111t1u1 'l '-l 'Yi1uti\IL~tJ 1nufl1nl'i ti\ln111 ~ 
itm1 !'.JU~fJ-:ll'IULfl1h~1m ln11\Jl 1tJ'ltm1 !'.Ju,:;;jiftlJVtlL~fJ-:in11 LcilL1 !'.JU;)fJ L1tJu i.,JL ,j11, i.,JfL ~fJ \I 
L~tJL,Jl.'{u 1, 1 un11Lci1L1tJu 'Yi11-JL1£Ju't,J't\Jl~~ l.'{fltJl'ln ;jLL'1fl11iivi'ltn h tJ1-:iflf -:in"\.,J;j 

Vt'lt-:iam1 tJU i,,J;jL~fJ ~1cl1Vt1'tJLL'1\lnl tJL 1.Jh -:lL1tJu i,,JijL~U ,:; 4'timVt11n~1\I 1u1tJ 1J1::'YllU~ 
b-:iL1!'.JU "\.,j;j~lVtU:L;)'-l'Yll-:lLDh \IL1tJU tJl\lflf-:irfb.Jti!'.JlnL1Jh \IL1tJU L ~1l:tJm ~fJu1-:i LLn 

~ii L vi -:i ;jfl1lii'YJmh:'Ylii tJ1-:ifi't,jijfl11iititJ~u 1,L~tJ fan L,jL i.J'-lci1uviii-:i~tJ-:iiu tJ1-:ifin 

~1flfl11ii~u 1, L ~11:"L,JLfltJS'jtfJn11.'{ vi1fJL,jLfltJLfl1'tJn111.'{'\ttJl.'{'iu1 -Jn1:'Yi1a-:iti:i.1cl1L·h 

&nticil-:lL~!'.J1 ;.;i.Yh 1-J1"anvi~u1 ,Lm-:in~1fJ~L~fJtJ "] 1~1 ~-:ii1ULLi1LL'1LiJUiftlJVtlcllt'1tlJ 
~1Vt1tJ~11'1~ti\IL~n.X-:itfu nci11;lmiJuL~ti-:i~'Yi11-J'ltm1£Ju 't,J;j~1m1n11 ~-:itfu 

fl1fi~l'ii1L1!'.JU 1'1f1n11;ln'fllillL iJuticil\I ~ nfl-:i,:;d1itn 1 UUtlJVtl'11\I"] ~ti-:i'ltm1 tJU 

fJ~Ll.'{iJfJ LL~1n~!'.Jl!'.JlilfJVl\lfl\l~,:;i\'1tJ'ltm1 tJU~fJ\ll'IUl ...r-wu,1niftlJVtl'1l\I "] L Vtcil~U L ~f) 
~,::ih ti'ltm1tJULLniftlJVt1~-:1nci11 t 1-:1L1tJu;-:1;fl 1'11 -:1n11LL '-l::LL '-l 1 Lfl1-:1n111.'{fJ'-lL ~iiL;iii 
tm -:1n11 '1. if(l.'{1J1°r1f'l'-l~1Jn1cl Lfl1 -:1n11'1.vi1'tJ1J1::'Y11utnvi11n~1-:i1utf! tJL,j;),,~~t\1vi1ti LfltJ 

11f'l1tJnii1n tm -:1n11LL ,m~ti~lLLri'ltm1tJu~if fll.'{U tm -:in111 ~ij·rn1tJ-ci-:i'ltm1tJu tfl1-:in11 

;'fl~-:l'T[)J'\liJ'1 l\l"]L ~ti 1 ~'ltm1 tJULl'ifam i.Jucl1uviii-:i~tJ-:in~)J 1'11 -:in111 vi°;jfl1D1;;1;J1\lm1 tJU 

L oWfJf'lfJ!'.J1tJ'Y11ltJt'f~'YJn,j LL~::if 1tJLLnUtlJVtl~\ID1\1 1~1 
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Li1V11'1J 1 ~L,tl\lnl1LcilL11'.J~t'11'.J'11\I U'lln~ 1lf'lcLf1YW1£Jll.Jtlcil\l~\l~,:;if1 l'.J 
~m1£J~ ~ti 1 ~Lnflf'l1ll.JL ii1 L 'HLt'l:L1£J~iJ~~t'lLi1Lh LLt'l:Lnfl;j1pm 1n11 .,.f \l\f[fl£Jfi'L\P)rhn11 

tl1'utl1.JV1~nL3'11 tl1:n11V1-ct.J ut'l:rhn11 t1ruu1.J1fi~ti~ ~ntl1:n11!'1it" 
~fl~n~£JV1it\I m1tli'utl1 \l.,.f \l~tl\IU'l:n11ii~ nL ~fl 11i(m1 £J'H~::; Lf"i'~i.'llL 1 rm t~ tJ 

'Yl°L,J1"an.£J1mti~,~Ln~"ttl L~t:J11,:L'1L1£J~ '11.Jnuf'l11l.J;1Lil~ LLt'l:f'l11lJl'iti.Jn11iiti.,:ii(m1tJ 'U 

Lm:L ~tl 11,:L'1L ili.m 11,\"1 ~LLnif~Vll.,.f \ltJ 1\l~i(m1 l'.JW1ltr\l~,~tl ~t)n,) 1 m rll~,:Yh "t,r 

111'.Jt'l:L~ £J1lil El\! fil'lYWl l'.JllJ~,:;u1uul\IVl~n"''11LLt'l: u11JUl .J 1IeftJ~L yjtJ irm1 rm 

,:;t,rLnfl;j1.J1t1nn11it~ ,:"t,)nci11'1ti'Lu 

s .1.3 f'l11iJvw1£J1~iiti\lf'llL~tJ1nu ' V1trn"''11 · LyjtJ1~'1m1£J~L\P);j ·1J1m1nTJ°' 

1'11l.J~'Yl111.Jti~t:J~ti'1'ttfl~"ti~LL1nit~ m1L'4tJ~1ir1i;J1.,:i "! cit:Jl.J,: Lwmrn~ LU'U 

1ir1 "! "tlli,JL~£J1iti\ln~ L,r~ 1ir1~1~L'Yl£J 1ir1f'111L'Yl£J 1ir1Lt'liJf'lml'l 1ir11J~ml.'41Pd 1ir1 

tl1:1~f'Tlef1'11 1ir1V1~1~'Wt'lL;jtJ\I 1ir1iuftJ\I 1ir1m1e:l;jti 1ir1-wt'l;'in1;1 Lu~l'i~ i;\1.J1ir1 

!Ji1.Jnl.'4ti~LL£Jnn~"t,.iL~£J1n~ 
~fliJlf'lcL,)iJtJ\lL ~~ 11 11~,1\ILLi11iflL V1ci1U~m~'~fin~fl~l.Jln 1,J1,)LLtJntJtJn 

,1nn~t11m~11ii111tJci1.J if~Lt'l£J ti1~m1£J~L\P)L1£J~L ~~lJ~~fin~La£Jul\lLLcl'1 nf'l\l,:L i1 l-.;i ~ 1f ·i-1 

Lfl1lf'l1liJVliJl!'.JLL ~iJif111f ~ LLt'l:fJT~'Yil 1 ~L1£J~L,r~t'l~;r~ "t,JfitJ\lLU~ 'Ylmi-o;i~Ln~1tfl ~n11fim~n . 
Lci1L1 £J~LLt'l: ~\l.;f ~ -.;i:; L iJ~n11,\"1£J1-JLfl111J104 ln11if ~L\P)u 1\1 

L~tJiJtJ \IL ~"i-LL ,r~ULLcl'1 f'l1n-w£J1£J1l.J~,:eftJ~1-J~l.J'W~fin~ L yjm:rm1 £J~ -.;i:11'imi '1 

L ,;;~lll'W.,.f \l'VliJ1liJtJ\lL ift:i1'!l'l ~.,:i,:;'Yi1L-Jf'l1ll.JL i11,~\l;r~ L rll~'Yl1li.J~\lbLl'lfi~iJ l 'o;J~ti '1 D 1l{i' 

f'lc1\P)-w £J1£J1iJt111%111'!l'1 ~-o;i::l.'4fl~1 ~~l.J~~fin~ 'Vl1tJ~ni(ri'Vl'ii\I nt1t:i tl1i.J u1 \Im~-n cym1\P) 

4 1n t1ti 
1nti 1 'W£JllJll.Ji'flL'4tJ~1ir1i.Jl\11if1 ~L ,;;~ 11L~£J1iitl.Jn~tl ci1.,:iif11L ,~Lt"ll l 1l 'i-L 

~Ufll~L~£J1n~ 'Vl1fl 1 ~L~tl~L'1£J1n~ Vl1ti1 ~lllf'lL1£J~L~£J1fl~La£J £Jn;f 1t:Jci l \I ti11 ~1ir1 

i.J1:: 'Wf'Tlefl'11ri l~\IL11'.J~U1::-mf'Tlef1'1fl 'Yl !'.JLLt'l:ti11 ~1ifl1JlJf'Tlef1'11n;jL1£J~1J53f'Tlefl'liu1:;L 'Ylfll l'W 

,)1 l'.J LLi;\111 ~'Vl~ncymL\P1n1V1~1lLL£JneftJ~n~tl~f'l~t'l:tln11;'in!;l n'W£Jl£Jll.J~1i L-Ju1:;1~ml.'41'1fl 'Ylll 

1,rl.Jll.'4tJ~ 1~lllf'lL1£J~L~lJ1n~Ltfo LLt'l:'Wtltl\11'TflL1£J\lf'l1ll.JL 'Yl £JnL -JL1 l'.J\lfl1ll.JL ~lJ1 fli.JDblJ 'Vi l 
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iJthn.h:;1~m~m1 'Yl!'..J\J1tl~~n1tr\IL1!'..J~t)~~~t)nfi'1!'..J Lil~\Ji~ ~\l'Y11L ~Ln\P1f'"l112JL il11 ,LL ~~lL VJ~~~ 
mi:; tJ l , i,,JL 11tJ'Vl~l!'..J 

n11t11P1i.fi'~\lmh1U L '-l1JltJ~LL1n "] nLU~~~~LIJi~n~'l ~'Vl~f'"lltJl,11cltJ~Sj1,f-JtJ!'..l 
'l'.t1Ji.\P111 L iJ~n11-wtJ1!'..l12J;'1P11ir1V11tJ;'1P1V1trneym~*'l ~Lnm~1nnm11 ~~~L~lJ LL1n 'Vl1m i'.f tJ\llJi~ 

1Tii~ 2 i;\t)lJlf'"lcL~WhL~tJL~L1!'..J~L\P1~:;\P11n ~lJ'W~fin~ m\li;\tJf'"l112JIJitJ\lnl1LLt'l:; 

f1112J~1Lil~iitJ\l~i1J1 LLC'l:;'Y111 ~L il11,~1!'..J~\l~~'LiJvn nf'"l11,:;'Lf1112Jiir1ti'lnt'l~\P1n~lJ1n "1 
1~tJ ~1~ntjlJ L~!'..l1n~Lifo t1P1!'..JL~Lu~ntj2Jiir1nf1\I "1 (broad field) 

!'..lmi'1tJci1\I 1ir1ci1~L'Yl!'..l 1ir1L~!'..l~L'Yl!'..l 1ir1L1!'..l\lf'"l112JL'Yl!'..l 1ir1L1!'..l1n1ru'L'Yl!'..l 

1ir1citJf1112JL'Yl!'..J L'V1ci1U 1~n2Jn~Lil~ntj2JL~!'..J1LLC'l:;L~L°r'l\IL~\1£i\I n11~\P1 n11Yl'\I n11L~!'..J~ 
LL~:;n11ci1~ t1P1m1!'..lm~!'..JL 'Vl,J11 1ir1111i;1fit"lu Clanguage art) LLt"l:;m~mtl\ltJtJmlJ~ 

~tJ\lci1~1 'VlqJ "1 fitJ 

1. cl1~~1'rni1 i.\P1LLn n11ci1~ LLt"l:;n11Yl'\I 

2 . ci1~~LL~\P1\ltJtJn Lfi'LLn nTH~!'..l~ LLt'l:;n11~1P1 
~1tJci1\l~~n ;jt1n L,r~ n11112Jiir11J5Jm~1J1i 1ir11h:;1'~~1~1"1i 1ir1Lm'l=l,fl11~\j]i 1ir1-

~\lf12J l'Yl!'..llL i1L il~ 1ir1tl\lf'"llJMn'1=!1 (social studies) 'Vl1tJ n11112J1Jl\lci1~iJtJ\11ir1YJ~m~ 

1ir1 Lf1;jLLt'l:;1ir11'Yl!'..llLi1Lil~iir11'Yl!'..llfl11~\J1i~1i.u (general science) Lil~\Ji~ ~\lrr1~LLth 
LLflLU~115n11~L1!'..ln11 broad field Lu~\Ji~ 

n11 t11P1115n11UtJ tJn 2Jl n 'Y111 ~n11L1!'..l~ iJtJ\I ~m1 !'..l'"i.fi'Sjf'"l11lJ 'VllJl !'..l~\l;f'" 5j f'"l112Jf 

~IP)i;\t) ~lJ'W~fin'"tJcil\ln f 1\liJ 11\1 LLt"l:;LL ~'"LL VJ'" ,f1!'..J'Y111 ~n11L1!'..J'"Ll-lLU'"~L ~tJ'VI~ l!'..J ~mu~ 
n 11'W !'..ll !'..lllJ ;'1P1V1trney1J11 L ~Ln \P1~1m lnl1L u'"~'"~~tJ\I 

115~ 3 i;Jmn 1ir1n11;Tni;1 vi1ti 1ir1;Tni;1f111t'{1J1i 't\P1L,1tlJn11vi-X1'tuvmnn 

;.,i-n11 ~Ln\P1f'"l112J;)\P111 f'"l11,:;L\P1~\l'Y11 L ~Ln\P1 ~1m lnl1 1 ~LL ,lJ.i\P1~\lif "-n 11L~lJ ~\lt)l,,:; 
'Y11 L\P1L\P1!'..lm11UL1.l~!'..l'"LL Dt"l\IL ~ti\! tm \lt'{f1\liJtJ\IV1trm3m LlJL ,\'Lil~!'..J'"LLUt'l\IL 'W!'..l\l;\P1n~lJ1ir1~'" 
~\l ~~;\1Lfi'~1L \t'"n11LL i..l\lvitrnL31J11tJtJmiJ~t'{tJ\1'1tJ'"L 'VlqJ "I ~\liJ11n~ 1 '"1J1111\l!JltJi.uU 
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IPlEJ'U~ 1 1iflbbn'Umn~ ~~~~1 '!Xbn1P11J1nnn11 

t1P1tJm~ Cb1tJrniJ'U1n1~11~~nti~11 
1 '!fl central core) 

~ni;rn:Y11 "] LDiJEJ~1if1bbn'Un~1~;j~~~EJLiJ-d' 
1. D~tlU~lVlfU'Ylnfl'U b'V-l1l:Vl1~11 

' 
qb1tJ'U 'YJnt'lwil:Ll'ibn1P1;j1J1rn ln11 t1P1tJm ~ 

2. ri1V1'U1P1'};'1iiEJ~,:b1tJ'UL 1n11~"1LiJ'U 
n11ci1~vi'it1 t1P1tJffi 'IX19J11'};'1iim vici1~'UbiJ'Ui\P1 
~'Uh11iJn'UiJEJ~L~n 1'U1tJ~'U L if'Uril'Vl'U\P111 

1 'IXb1tJ'U'};'1iim~EJ~ 11~n1tJiiEJ~b11 u1'UiJEJ~L11 
h~b1tJ'UiJEJ~b11 bD'U~'U ~~iimm11bD'Ub~EJ~~ 
'Ylnfl'UflTPil:~'Uh11iJn'UbL i.l'UEJ'U nm D'U center 
' 

of interest 11iJn'U 

3 . t'l1nu~rn1tJ'UiJTvh11rn111iJn'U nEJ 

b1tJn11 teacher-pupil planing LntJ1nu'};'1iiEJ 
" ' ' a,, CV .r:1 O ~ oCil ~ CV 

n11~ "1 'U'U bY-JEJn1vi'Um1tJ~:LEJtJ\P1'Yl,:L1tJ'Un'U 

L ~El 1 '\Xm ~nm V11PJn11cl LL~:~n~rn:iiEJ~YiEJ~ti'U 
~ I J d ._, CV A 

11 tJ~:bEJ tJ\P1L vi~1'Ut'l~~:nm1~ t'l1lil1 'Ylfl'Ut'l\Pl 

bL~:rf n i;:~~1b iJ mL~: ~iJfl 11,:'Yl11u11iJn'U 

\PlEJ'U~ 2 1ir1~'U "1 bwmrn'UbiJ'U1ir1 "1 

1i.J1P11iJb~iJ *1'!Xbn1P1t'l11iJf 

bb~:fl1liJ~'tti1'UltlJ 1 'Ubbl'l~: 

1ir1(L1tJnLD'U1ll~l~~nti~1 1 

subject mastery) 

1ir1~1~ "1 bil''U 111i;1L'YltJ t'lru1P1r11~1P11 

1!1n11~1'U~~:EJ1~Y-J 1!1Y-J~Ani;1 

1,1i'YltJ1m~\Pl1 1~1 nt'l~b1tJ'Un'U1i.J1P11iJ 

n~ t1P1tJ~f11L iii5~EJ'UL~Y-J1:Li1vi1u1ir1 
~'U"] L 'Un11~EJ'U ti1115~EJ'UL~Y-J1:ffi iL iJ'U 

1151'Yl tJlfll~lil1Vl1EJ 1TILL niJtljVllEJ ~L 'U;f 1 n 

~~,:LiJ'Un11if1tJ1 'IXLn1P11J1rn ln11~ 1tJ~n 
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~nci11l°l-\1P111 i-:i if°l-\w~n!'.Jfl11ii11 
1. bbiJ-:i tm-:i b~f1 -:i!lt:J-:JV1~nt'i'mt:Jt:JmiJ°l-\r:rn-:i1P1t:J°I-\ !Plt:l°l-\bb1m1!'.Jn11 1 ir1brn°l-\rnn-:i • 

flt:J°l-\~t'i't:J-:Jn fl.:ibiJ°l-\11f1\P\1-:i "] bb!'.Jnt'i't:J°l-\bil°l-\11f1 "] Li.J miii.Jn~ 
2. 11flbbn°l-\mn-:i *,~1ibnfl1J1t1nn11 t\P'l!'.Jm-:i b~11:;~:;-tl1!'.J1 ii'.t'rnir.J°l-\L~'Y111u 

V11t:JL~b1!'.J°l-\~.:1~.:1t'i' °l-\l~11~n°I-\ V11t:J~.:1~t:J1,biJ°l-\b~t:J.:1~V1°1'.t'n1~m1 mil°l-\uf.lJVll!lt:J-:i°l'.t'rn1!'.Jw1~ 
1ir1bbn°l-\mn.:i'i!-s;i:;'Tf1 !'.JU Db 'Y1lf111i1V1°1'.t'n 1,t'l .:1L~u1.:i ~.:lb iJ °l-\n 11'Tf 1!'.J'Yi11 ibflfli.J1rn ln11 

mm~iifl11 

3. 1ir1~°1-\ "I ~-:i bb!'.Jm1!'.J°l-\biJi.i1ir1 "I 11.Jifi-i n*1ibnflifm~~~~t:J-:in11 b'ri"'l-1 

if n~~ 1 i.in11ci1i.i n11b ~ !'.Ji-\ bbt'l~n11f1flLt'l!I b ili.i~i.i Vl1t:J*1ibnflfl11iif cl1fi'qJ b -tl°I-\ 1ir1 

nl1.:111-i bLt'l~t:ll~~ Vl1t:l iJ-:Jl ibn\P'l~Ylfl'l-ifl~~~ b'Tf°I-\ l1flflt'l1l11il biJ'l-i~'l-i 
' 

n11f1 fl 1nm1 -ti't.J t.Jni11 nrh 1ibn\P'ln 11bD~!'.J1-ibbD M~~1f'i'qJ1 i.in 11-Wmi.i1V1~ney1P11 
brn:;rh 1i,t°I-\1,ri-:iif °1-\11 ffFh~-:i'Tf1!'.J 1 ii'.t'rnir.Ji.i~1J1rn1m1 r'f .:1-d'i'.t'rniJi.in11~r.J1r.J1~~\P'l 
V1~nt3'1P111 ibnm.J1rn1n11 biJ w€i.i~t'1'1ii 

111~ 4 \P\t:Ji1 11~t1\P'ln11iJ1'uiJ1-:i115~t'1'1ii 1 Vl~n~.:it'l.:iLiJ~n t~m'J-:ifl -:i bbiJ.:i tm.:it'l'f1-:i 
' 

flt:li-i~ 1 - ~r.J11J1mbnuf.!JV1l'ilt:l.:1b~n-i1iini.i ~.:ibili.i 
n11*1 ibnfli.J1rn1n11ri.:iif i-i1u~n tflr.J 

iimm~1b~n ~-:infit:l Uf.lJVll!lt:J.:ib~nii"°l-\bt:J.:1 
b ili.i~i.icl nt'l1-:i bi r.J rn D°l-\111~1B.:inti~11 

child-centered program 

~m~rn~.,t1 "I LD!lt:J.JV1~neym1P1t:J°l-\LL1n~ii'.:i-d' 
1. iJ.:iilu~1V11u'Y1nrii.i b ~11~,~Lihm11i\'1!'.J 

' 
mf UtlJVll t1J1!'.J!Pl1.:1!1t:J.:!b~n ~.:ib~t:JL~LLnUtlJVll!PlnLiJ 
bLcl' 1n,~il'1!'.J1 ibnl'11J1rn ln11L~t:Jcl1.:i,1.:i;'.:i L i'.it:J.:1,1n 

!Plt:l'l-i~ 21ir1~i.i "] LL!'..J n M'l-iLD'l-1111'1"] 

1u1P1 1m~~ *1 ibn \P'lri11iif 

bbt'l:;fl 'Jl~if1'\'.iif1i.i lqj l °1-\bL\PJt'l :; 

1ir1bir.Jrn iJ'l-l11 1~1B-:inti~1 1 

subject mastery 

1ir1\P\1-:i "I b-tl°I-\ 111~1L 'Y1!'.J 1111~n

~1.:iu1~L'Y1fl flru\Plf!lt'i' fl1 l'Y1!'..Jlfl lt'i'IP11 

1ir1n11.:11°1-\bbt'l:;m~~ 1ir1flrn1l11ii · ' . 
flt'l1l11ii '1t'l'1 nfl.:iL1!'.Ji.ini.i11.J1P1 1i11.Jn~ 
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"~ 11~ucimJL~).ihJ,r1tJiJ~\-nn1iJqJV11 
Ltlltll\l~\I nciti~,::~~1'1~~(u 

2 . '\,Jijn11n1viu"' 1ci1-:iviit1 tu 

· vi~nt31J1111,::L-JL1tJuti::L1 vi1v,::L1tJu 

1J11~i'1citu "l ,v::'t 1L iluLL'1L ~tJ-:1n1viu,v,\·1-:1 

L 1 ~1"l1'1.-J t'f'1LL'1,::n1viu"n~v-:1 

3. f11LL~::'"m1tJwrl1tJnun1viu" 

nULfl\I 11fl::L 'lL iluif tl)vi1Li1'1qJ~ti tJ1n,:: 

~,11041Vl1fl LLn'L ~nu~ \ILL iJ~1 lfll:.a:: 

~ fl\l;jfl 11)Ji1-tti1u1t1JL ilufl ci1-:1~ LLtf 1n 

ii1L'itun11L1tJUf1TlcilflULiJUifqJV11 'l 'LiJ 

.,f -:ii!'t\91tJVI 1 "'::"l ~irm 1 tJWf ;'nfi ~LUU 
;r\91au"t,Lilu LLrlUtl)VllLUU f;'niJ1u 

;f 1Lfl \I f;'n.,,h -nu"l-JLLn~-:ifl)J LLtf 1nLn'1 

1J104 l f111L Y-111:: 11 L~LLrlUtl)Vll~fl\l!JlULtl\I 
cl1 L1,~ci1-:1LiJ 

L'1tJ;\flfl"ll1it'fv~~'W1::d1vii'u1-,r1~u 'l "l u 

fll'lt'ftJU tll~L~'Wl::~ i~~ tJu~1l1tJlfllt'f'1-i 
vi1v1~LLnifqJvi1v~1. "'!~1f\ri~,.::Ltlyn-µ'11'1tJ "l .;;-

A ... .m I d 

L n '11J'ltl4lf1l'l '11tJflflt'f1 U VIU\I 

n11fi'1115n11Uflfln)J1 L ilun11iJ1'u iJ1-:ivi~nt3mLLuutit11 )J L ~fl "l-JLn'11J1ru1n11 

~" f uL v.i11::* LLn if ttJvi1~fl\l '"m1 t1UL'1tJ1J11 -:i 1 ULL ut1~t11)J~u'LlJ'L~~'1L ~ti-:iifttJ vi11'1 t11J11 " '"n 

LL IJ1 ~ '1 L~fl\l,'1t1UL ,vi1rn~UVt1U h (center of interest) .ff-:iit''"rn ilun11Y-1tJltJl )J;'\91vi~ntS1J1 1 
1-JLnf11J104l f111 L lluiu~a iJ11ni;]11n11fim~n~i. V1tl)LLtJtJLD\91Lt11,~ti\11J1::L l1ML 'YW ii 
~h 1'ru::n11;'1911J11)J115Ufl ~L ti u~u)J1n 

f111Y-ltJl tJl)J;'f)'Yl~f1tS!J11.ff\I 4 LLtJtJU Lilun11LLt1\91\IL-JL~Uiff1L,U1 1 fl1Vl1fl 

irnn 11fin 1'1 "l~v.i tJ l tJ l )JL ilufl ci1-:i~-:iti,:: 1-J'"m1 tJU ~fl \l!Jl u"l~;:j1J1ru ln11 
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fl11tifi'1L~ti\I ~1tl41n11U 't,r;j1h:1';jciti 61 i11~_,i{ 
1 ~ u ~. f'1. 24 7 3 (fl. f'1 .1930) 'l ~ih:L 'Ylf'lt1V11',mi11n1 ~nn11;ln~1LLt'l:fl1 

l~b~l.J fi ~b~tl\1~1041~11 bLtr 1n'Yi1nl1'Yl'1t'ltl\lfil1Mfi~l ( 11ti'rf \l'Yl'1t'l~\IL ~tl\1~104lfi11) fl~L iJ~ 
L 1t'l1 8 1j i.~L1£Jnnl'l'Yl~t'lti\ln11iiin~1fl!\l'l vi~U-;h The · 8- Year Study 

2. u ~.f'I. 2483 (fl.f'l.1940) 'l~1h:L'Ylf'lt'4V11,mii1n1L'1ii1~t'ln11'Yl'1t'ltl\I 

8 ll~-uiJ1'lin-ut~mL~"lviL'l1£J'l~h\IL1£Jwrt1 61 'Lu LLL'l:L1£Jnn11illn~1'l-u~flU-J1 "n11;ln~1 
bb~·l'ULV1~ 00 

(progressive education) ii1Ltllfl1l·iJiL~tl\I ·~1041n11" "lmin~t~mL~1Vlt'll£J 
3. 1J ~. f'1. 24 9 6 (ti. f'! .1953) L~iin11L1£J"Hn11t'4ti'UL~tl\I n11illrn~1u.~~1 vi~ 

bbt'l::L~ ti\I i.J1tl41n11 Lil-uti!\lbL1n'l-uu1::L'Ylf'lL'Y1£J ~1'Yl£Jl~£J1ii-1n11Mrn~11h::t'41-uiJm . LLL'l:: 

~iJ1niJn11illmnbb vt\11h::b 'Ylf'lL mJni.~ihm~WLb wfo 11iJt1~Umm 11fo ci1\ln f 1\lii 11\1 

4. 1J YLf'l.2520 (ti.f'l.1977) m6J1inm1 n1::"t111\IMn'tjlTin11 ;'~'Yi1 

V1~n~1P111h::trnMn~1\Pl1iJ bb -u 1iiti\IV1~ni.J1m1n111J1\11h:;n11 bbt'l::i.~ri1n11ri~t'ltl\ll'Jriti-u 'l-u 

h \lb1£J-u1h::ti6JMn~1V1t'l1 mb vt\IL iJ-uL 1t'l1 1 1J b~tl'Ylr1t'lt1\l 19Jb ~'U 11i.~~t'l~ n1::'Yl11\1Mn~1in11 
~\11h:;n1f'!L VIL iV1~ntS1P11 L vi~-dt~L ~un11Mm~n 2 521 bLL'l::L1 £J'UVl~n~m1 V1~U-J1 "V1~n~!'11 
i.J1::ti6JMn~1 ~'Yl1iffn11ii- 2521°' ~\lifiv4L~6JLU~r.mV1~n~mL~ut'l::~"U tit1 L"Uiln11Mn~1 . . . 
2 521 1 VIL ivi~m~!'11L V1~Ub\\~1::L 'U~"Ui.J1::ti6JMrn~nu~ 1 L "Uun11Mn~1 2 522 1 VIL iL ~iJif-u 
L 'U~"U1h::tiiJMn~1u~ 2 LLC'l::ri1Lif"UUL~t1£J 61 i.i.JlJL'l::~wil"Umi.J~\l 6 ~'UiJt1\IU1::ti6JMn~1 

8.1.4 fl1111-wmm 11'UtMfl1flL~u1ti''lJ "in fftl'u "L~tl l M'il'mjuu 1,~ij 11

1J'Hu1n1'i" 

"Ut1n,1nn11i.J1'1J i.J1 \IVl~m3"mtin ci11 iJ1Lb~1 t11 rJ\I i.r;;,ii 1'U ii 11 £JU11JU1 \I lTin11~t1~ 
r;;,1m ~t1,:;if1£J~n 1 i~m1£J"ULri11~L ilmbnifqiV11Lu"U~\l,:;if1£Jrit1 L ¥4Lnm.J1m ln11if-uiJ11 -J,\IL~ 

b 'itt1\l,1n 11L~mfo\li.J1::~1Jif q,iV116J1n LLL'l::!'fo\lm1--u:;L~Lbnif q,iV11b V1ci1i'.t"U 1 -J\Pln i.i.J 

1 ilJ ln tiey~L "r'l1ti--u:: ri1 i,r;;, f!\I ..i"U ri1t1ci1\IL1L~n~ .:1,:; LLn if q,iVI lL u"U ri1t1 ci1.:1 i.1Lrin ~.:1--u:; t1~L u -u 
L~ t1i'1~L if'U ULL~ 1 n1nl.Jt1\lt1 t1n°r1wri-:hn1 iLrin i.r;;,f ~nlTILLrlDq,JVllb~rJ~ L~tlf~mL~ 1L ii1--u:;i.r;;, 

ft lL i.J1 ifl "Un11 LLnif q,iV11 'tr;;,rr'U Yi LLL'l::~1~~~1 i.i.Jl iLLnif qiV11!'itJi.i.Ji1\lV1~1~nr;;,1£J 

t11;\l\Plnt'l\ll,Li'1TibLnifqJVll (problem-solving method) Lil'U1TI~t1'U ~.:1--u:;ri11 i 
i.'tm 1 rJ'U i.~i.J1:; ~i.JLLC'l:;Lr;;,'Yl1 li.J lTinl1 ~'U~1t1qi-dt i.J1'U~1 LLt'l::i.'i1~ ~~ 1 i.m iiJtl\I \Pl'Ubtl\l lll rJVI ~l 
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~mm;J1tici1.:1 n11~tiuL~ti.:i ;\t'l~l t'1£JLi1TinTrnnuq,iV11 Lilu1i~tiut\Plm~'.:iL~tl 
il.:i~ti"LtlU 

~u~ 1 uq,iV11 '11£Jtl11n~111uiu~ti.:1L11~uq,iV11ii1n tim1~n-ut~wL~h1rn~rJu 
Sj~ti.:1V11£J1Jti£J ~m1rJ-ut1J1~iiL vt.:i~m~fou;f 1L~nn11 L il'u lL ~q,i'Vl1t:iirn l'lt:i rJYi1f lrJnu 1.n.Jrin 

Sjn11 tn'Vln vtt'ltin 1 -JL i11, tl'1 L~tifiutinvtt'ltin "Ltl'ti1ti::L1L i1mii~t1m inm~t:in~unir1un-u t ~ • • 
1 vt'L'1m !'.J 1Jl.JfiUL tl LbtJ1.J ~'1J tj~~'Vl7ti ~iiq-11vt3ti LD'Yl'1t'ltl.:I L~YmJ t 1~ -unSj niifi 11ii 11Sjuq,i Vi l 

f1mL 1.:iti ~ii1n 'ti11 -Jn11 L1 £Ju"\,J"\'1c·mLLt'l::L,Jti1~:nci1L1£Ju t\Pl£Jtlnr.q-~"l'1 

~u~ 2 ~.:l~iJ~~,lU L~tlrl111.JUqJ'VllL,\'uULLtr1,:;rhtici1.:i"l1;i \Jlll.J'Vl~n1ir1n 11 
L11,:;1Pit:i.JLLnUtu'Vlll'll.J "] m.:i~lL'Vll'Jilt:l.JUqJ'Vll~U '1 

~1LVI11ln '1.J Sj mn rJ1:: if u LL!JlL -u1:: ;f uYi't,J rJ ln ~nvt1t:i1:: ;f rn rl' t:i.Jl'i-un vrn, ::ii t:i.J L o;;-u "lf111 .. 
- L11tf.J1il1f1t:it:inn~'Vl1m::L U!'.JUiJt:i.J~U~LL i.J 1-Jr111u11~.:iL vtci1~uLih~~.JL,Jf'l11 

n1::rh 

- vnm111.Jl.Jf'l'Uill'1LLfit'lU jl-U::m1L~"HL,Jfit:i!'.J~ 't,JSjL~"H4't:i~'U~tJ 4't:i~~ \P) 
4't:i'Vl~.J ~t) 'Vl1t:it:il'Vll1fit'll-:l 1-u 

1.Jl.Jfi"U VI t'l.J1::L1.:i1, "ltl "l,J f11Plt1.J t:im ii1t:im 11 ift:i1J'Vlt'lt:int'l 1.:1 :, 'Vl1t:i~l.JL'Vl.J c;f\Sj 

n1~.J-Xt:irJn11 

"" "' - t:i-u "1 t:in 

~.J~-u ~ii~~Jl"H~t:i.:1L11nt1t:i l'it:i-:itl~,J~n11u1.:itl1::n11L vltrnn'Li11J11ii~1L 'Vll'J 

iltJ.JUqJ'Vllb 'V!cil~'ULU"Uit:i "1 "ltl L ,\'"H 

- it1rJn-un1V1-u\PlL ilu1::L u ~iit:i.:i~"H 'tii"l ~'Vlvrnm~.Jiit:i.Jiit:i.:i~l-u 'tl-Ji. -J~u'Ll'VI~ 
~lJ ~tJ.JbiJl'Vl1t:inU£JlL~~~\Pl.,t.:1tJ1.:1 i t'li 

- L Ylt:i'ULL~\Pl.JJ lhLL ~.:lfi1lii~l~fi;fl "H~Uilfl.JL11 ~m1£Ju~'LIPl;ji11iit:i.JiJ lnnit liJl 

LL ~n~l!'.J 1 -JLLnL YlmH1l.J~"Hf11£JJ11,v"Hn1'1.:1~11.J 
- t:il,LLiJ.J~m1rJ"HL wif-uvvrnil"H 4-5 n~l.J LL~t'l::n~l.Jfh11m1uq,i V11LLt'l:: ~t'lf1rJ 

~tJ.JUtlJ'Vll L il'-uL~fl.:lfil1~lJL'Vl.:ln'U fil1'Vlt'ltJfit'l1.J ~13-u it'li L YltJ 1 ~Ln \Pl fl1liJ 

L i11 ~ LLt'l:: L n\Plf'l 'JliJL o;;-ut:im.;; 'U 1,L vlt:i 'ULLcl' 1il'1!'.Jfl'UU.Jf'11J;J1LtJ.J11 ~:;1il~ iJL 'Vl.J n-u 
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' ., 
"l~'Vl~ti'Vltn\lnci11b °r1"SJ\P\tin~ bb\P\"SJ:;ih m 'Vl~m ofiti~11iJ~~ 1~1 

., ' 

~wYi 3 

1 . 1P1n~\l11iJnf-lb ~r.mn~bmwri~1'Vl1'1Jif-l~f.l~1 'Vl11JrJnf'l~i.J ~tr~ b iff-1 °rf 1iJ~m 'Vl\l 

1 \lbbn °rf1iJ~mi tmJiiti\le..ii~ °rf 1iJnci11b °r1"l °rf1iJ~1J1J'Vl~~iJ~11bb~:;iiti\lb~~~~ °rf1iJci\lnrn ~rt .. .. "' "' "' 

m\lihiJ1wr11\li~11 bi.J~~f-1 bb~1nb~iJ"r1~~ti\li.J~u~n~tici1\lbf'l1\lf'l1~ bi.J~b1~1 1 b~ti~ 
2 . bbiJ\lirm1r.Jf-ltitimi.l~ 5 ntjiJ f'ltir.J'Yl"l11m1bb~:;"l~b'Vl~n11ci\P\1\l -i ~bn~~~ 

i.J1:;~T~f-lrJn "] 1~1 ~ntjiJiJtl\l\Pl~ 1Pmtim:;r.J:;iJti\lnl1"r1~~ti\l-d' bi\'~ u~Yin·;h1mi.J~D~\Pl~ 
(PlliJn ~b nmorii.J1:;n111~111\l 1mu\lr11J~ 1bti\ll~e..i~~ 1miji!11"ln11\lii11\l bbD\lD~~\liJti\l 
1 "ri'bbnb Y'.ltif.l~\l 1mi\'1 m:;~rn 'Vl(Pl bb~:;"r1:;b~1:;111"r1 bn~5°jf'l11iJ~~~~ii 1 ~i~iiti\lb1lb ~ r.J\l l~ 1~1 . ' ' 

~wYi 4 ibf'l1 1:; °vimrniiti\lm1"r1~~ti\l btllb 'V\1P1n11ci1h:;~11~iiti\lbb\P\~:;nci~ri\l . ' ' 

b~ti ~~uwYin 11~f-liJ111iJnf-I Yl"l11m1ri\li~ ~11 L~bn~~~~~iib ~r.J\l l~ ~~n11b u r.J~b ur.J~n~ . ' 

1 f-l°rf ti\lb1r.Jf.li.J1:;n111~ '!111iitJ\ll~'Vl1mb~11 il'l 'VliJ irm1r.J~ ~~1J1J'Vl~'Vl1m~~iiti\lij~biJ1 n . ' 
1J\lf11J~1btJ\l tJci1\lb~iJ~"l~1~e..i~~ irm1r.Jf-liJl "l1nn~iJ1n~~ f~mb iJ\llf~ f%m ~~ l "lb Y'.lti~ 
bn ~ i11Jti tJ 1 °rfbn m~\P\tJnf-1°rfB>'lb1-r.J~iJti\lb11n~1m i.J~~\lf'liJ~~1ti ~ i.J~ti~.ti'r.J rinf'l~1nn~ 
-ri'1m 'Vl~EJn~ f'l\l"l:;rh1-Jn11b1r.J~iiEl\lrJn -i f'l~~~~bb~ -i 1if'Vl1EJL~ 

i~~ 5 ~1i.J ~rn 
' 

1 . b~EJ1~Yl"l11m l'Vl1ti1bm1:;°vi11iJn~ri\li~bb~1 bb~:;b~tiirm1r.J~iJEJ\lb ~~e..i~ 
i.J1:; 1r.J"Jf°i-tiiti\ln11i.J ~u~miJn~bnmori~ihr.Jnf-1~\l~mtJ\lb 'Vlci1\imb~ 1 n{PlnMS'.jiJ~b i.J~~~~1i.J 11 

"l:; ~~~f-11 f.ln~b'Vlcil~f-1 f'l 11i.J~u~miJn~b 'V!ci1\i~b iJ~~"l brn:;f'l11"l:;ci\lb~1iJ 1 °rf f'l~~~ -i 1~ 
JJ~D'~~1 !'.J 

- °rf1iJ~m'Vl\l "r1111tJ11\ln1tJ 

- °rf1iJ~nii tiJtJ 

- -J1m.h:;~t1~~~1~n1iJ 
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.., ,:!I d A 

'VI 11.J ~ 1J irn-\lil "y\L ill LL~:; L~'W !'.JlLt'f'W(Jl ~ 

~"-tf m, 1-J,·~"t1~1!'.J~-\lL uqi,iii~LL~::L uqi,li1·rnrjn"y\"ttl L ~tidJ"y\'LJ'YlL 1'Ylti-\l;1LLf.'i:: : 

tl~u~l'lti"ttl1 "y\~1(Jl~1!'.J 

i"y\(Jlfl"y\iJfl-\l1fit11ti"y\~-\lnci11 ~-\ltl1::ntiu~1r.i UqJ'Vll n11~-\lt'lill-j~}l"y\ 'Yl~~ti-\lri 1 
1L'111::°1-'i~~il fl-\lnl1'Yl~~fl-\l t111tl~~ ~" 5 tl1::n11-d'Mfoi"y\(Jlfl"y\iJfl-\l1fit11fl"y\LL1JlJLLnifqi'Vl1 

(problem-solving method) ~"y\Lfl-\l 
ti1 L~'L "lr1fit11fl"y\LLuu-d'tlti!'.J "I t~m~-w1:: L "y\ci'J"y\iJfl-\l'Vl~n'3'(Jl1~,:; 'l -J~m1r.J"y\fl~L iJ"y\ 

'Vl1mLnUqJ'VllLil"y\ ~-\l,::ci-\lLITTil 1 oJLn~1J1tinm1~1r.J'1"y\ ri,::ri1'l oJ~m1!'.J"y\FY'\4'1!'.JnUnl1LLnUqJ'Vll 
Yfwnt~E.J 1 if1fim1~-\lnci11'1"y\ L -w11::~~LiJwu&E.Jti~LLtt1 

~-\j'1"y\;-\lL l1wh '11L~'W!'.Jl!'.JliJflcil-\l~-\l~,:;ih1fin11LLnifqi'VllillL iJ"y\1Titlffl"y\ L ~fl 
~::ih !'.J 1 oJ~m1£J"y\iJfl-\l(Jl"y\L~LLnifqi'Vl11'11-\l"j 1 "y\~1(Jl 'l-J(Jln "ttlu1-\l LL~::~-\l'1"y\ ,:;L~Lf1~Sj1J1m ln11 
.¥ ' .... iJ"y\(JlliJ'111Lrnn1m 

8 .1.5 1niniifl11.h::n1Jffn1'n Yi. tt .2521 l i1urn "1J1w1n11" Li1u.:1 l" 
ti1L11Lll~~'Vl~n'3'(Jl1tl1::trnMmn ~'Y11itlln11ir 2521 iiti-\ln1::'Y111-\lMn'~1fin-11 

~-\l,::L~L~ii1ifl"y\un11Mmn 2521 -ct' L11n,::d1wh 

1. L~LLtl-\l1ir1Y11titl1::t11um1cll'l1" "I titimiJ"y\ 4 nqiJ titi 

1) nqiJY\ni;::~LD"y\Lfi~fl-\l;jfl'l"y\n11L1r.iwf (tool subjects) tJ"y\Lil"y\n1111ii1ir1 

111i;1't 'YlmL~::1ir1'1m(Jlfl1t11(Jl111l "y\nqiJL~E.J1n"y\ LLl'lnLLr.int11tJ"y\LiJ"y\1ir1 -i 'ttl(Jl1iJtln~ SJ't~;~ 

LD"y\'Vfti 1!'.J nqii 1ir1-d'* 'l-JLn~Y\ni;:;.;;f "y\,1"y\ L "y\L~ti-\ln11ti1"y\ n11L ~r.J"y\LL~::n11f1~L~'JJ.~-\ltiti 11 

L D"y\Lfi~fl-\l;jmif ti-\l~"y\~,:; 'l ifi "y\n11Lci1L1r.J"y\ 1ir1~"y\ "1 '1flLtl 

2) nqiJ~f1-\lLt111iJtl1::t11unTni1~1(Jl tJ"y\1'JiJ'111lJcL "y\1if1&'-\lfilJMni;1 1ir1 

1'Y1£J1fl1~(Jl1 Lm::1ir1~iiMni;1Li1'11r.in"y\ t"r.i~;''1titfl"y\Lllw~1ti1r.i L,;-"y\ V1ti1r.ia"~Sj~1(Jl • 
'Viti, !'.J~1(Jl L "y\Ul"y\ 'Viti, r.ia-\l~fl ~1fl1J~ 'lL 11 'Viti 1r.iir1;i'L ri r.i LL~:;'Vlti, E.Jt11:; L 'Y1f'IL ~fl"y\Ul"y\ 
LiJ"y\~"y\ LL~d~r.i~L~lJ'nnV1ti1 r.iflLntt~1~q,-i LLtt1niiffu'Ln~flflnLtl ti~-\lL "y\LLl'l~:;'Vlti 'l!'.J~"y\n 
V-\lLLr.JnfltimiJ"y\'Vfti1r.icitrn~n L,f"y\ V1~1!'.JS-\l~5j~" LL!'.Jnflf!miJ"y\'Vl~'l!'.Jcifl!'.J~ 1 ;f1L11 V1~1!'.Jciti!'.J~ 
2 -Wir Lrn:;V1ti 1 tJcifl r.i~ 3 «'11 Lll"y\fi"y\ ,l"i!nLtl"y\~Li1 hnw;l1V1ti1m V1ci1U,:;Ltl"y\~tit"y\h 
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£!£ 

' [1 l Q~tLUL mdu·~ itt. u.~tilLJJUJ[).~t\.QtiltLUl11Ju:l~,L!-ljt\.~LRU~~1::~~ tt.~rn_pi 

tt.L-'tt.~tt.[JiQM.LJUt::~m e,~m.r-YtttilQM. (4:)t?OJddt? UO!lt?~g1un ,,tLULmthtLUtt.e-1111." lLo tt.LU 

r.i~1 t~t'lu~l.-\.Ltt.l'M~tlUC'QII.Ll'ttt.[J mLe,!jt:,Ltc-Q~ ,~ t L,ll.iQM.::Hljt\.L~~L~~~i;~ii,.~ 

(91-[ : 1GSZ '~Yt.,et lttlltil) tt.,Vtt.jl.i~ttt.~::~ttQp1J11~::t L, UUott.tLRU~tLU11,Vc-Q,ll.lr.J~1 

~~ 11ki.-1.L~ ~ t tt,~i;Q!J::~r·rnptlj tt.r.J~ iu_t1.µii~f,ll':J~yi,.1.-1. t L~::~tt.Q~tt.LU~~ Q&i.-1.~ti;~ 

e, j!µiitt.jtLUL mth~~yi::~,,~f,ll':Jl1~::t[1~1tl.r.J~1U_t1.~ t r.Jr-H~1::~~rn~ itt. t e,~tt,~t 1::Qrn~ itt. t lj!tt.~ 
tt.,V L, l~tt.jr-J!tt.~tLU~yi..111.tL~::~i;lj rn~i~i;µ.111.i;LpQ (UOPt?:)npg U! g101ugApt? Ut?) 

t\.Q~tLUQ&il\LRU~tLUtt. t r.lJ!fu~l':ltLUtt.[Jm!JIJl~,,[11~M tt,~i;QfI.~R~µiitLULmth~yi~ t 

Q!j ~f,lt-:1~1J1,.l.-I. ttt.QtiltLUq).::~~::tt.Ltt~ttLt:,lj~Yi..~1::~Q~ i i;~u~1.-1. WtLUL mi:.hi;Q11.tLuu~1.-1.tt. t 

~ t L,ll. i::f,l,,~ ttt.,~tf'tll'.,lj~i;Q!J::~n f1i;¥c-Q,ll.lr.J~1,.~Q&ll1.Yl). 11j.~L11.l.-l.Lt\~ ;:f,lii~tu~LQtlj~ ti.[; 1L~_µ.~ t 

Ll'tL,.II.itLUL mthU~il\Q!jfti.-1. t tLUU~il\Lt\r.l~l fti11. tt~£lu~111.i;tfU1k[1tLU~~~LUQlt\. t 

,(Jg1st?w l:)gfqns L~RllUi;QLRLlltt.jl 1Ur.J~i~Q&l.-l.L)t~::f,l~,,tt. t rhL tt.L~1j.L~l'tll'.,lj 

~yi,.111. ti;~ ~Uf11'tl~ L, L)t~tt.jl1Ur.Jimmitt.Qtil~~ tt._t1.l't~U [ u~ L, tt.~l't~Ut\.ltll A ' 

tLULmth~y~ ti;~ tt,~i;L,ll.r-~iir.JLl1~Q~~l'tl~ "gjQ:) 11~11ug:)ll Q&i.-1. "i;Lf,lUtt.uii 

Llt~.. 1111iitt.Qtil~~l'tlr.Jlr.JM.~1 tt.~~~~!Ut.LUl1~::t[11't~1i;L}~l't~U11kl.-\.L~ . Z 

tttil::Lrtil\ i~tilLUQl l'tl~ tt.~i;~~1L111.fuJ:b,1J11111111tt.Qtil~~t~LQJJ'l't~U v i;¥tt.t ~JA,1fllr1:JA, 

r.Jl1ti.-1.tt.f;i~~~1~ ~U[11'tl~f1k L, tt.Li;tt.r;itt.Q~Ur.l111J~1i 

Ji.,.~tt.[J1 r.JLII.Q~tt.Li; i;Ljl.tt.Li; ~R~::t[1tt.Li; t~RU1 tt.L~tt.Li; 1-ijl.i tt.,V_rn~m~utt. U-lLY. 

~k\-U~J:.l'.,ljl'ttil~ L, i;L\Stt.LrnlttLUtt.[;itt.Q M.~LQtt.Li;tt.~::mitt.Li;tLUl't~U (v 

r.Jl1tl.-\.tt.fp~}~l~ 

~Uf11'tl~[1l L, Llt~tt.[; itt.Qti1Ur.l111J\S1i tt.,VUJ~itt~Utt. 1} 1 L, i;L\Sl'ttt.U~!J::~ii t:rn~liLtt.::f,l11~~tt.~ 

LRU~[1f,l~ LRUWf,lM. LRUWr.J~~Llt~rtltt.Lutt.r;i r.J»t;::mRu~rt~~ii;L}~rt~u (E 

tt.r.J~i_.~µii i; Wr.l~ltl.jtLUL mth 

~IJ1,.I.-\. t ::~~tLUtt. t fuJJL~i; klji'tLr.JLr.JM.tLutt.r;iL~l1,t1.i;~ LRUWII.~LJt~::mi }~~LYLr.J [).~ Llt~ 
' "' ' 

LRUWrtlji;»LJt~tt.r.J~it.LUtt. ti;Lf,lUtt.uiitt.r;i lSg1g1u! 10 Jg1ug:) Q~I.-\.~ t 11.~~tt.YQ~I.-\.~ ttt.~L :i.~i;~ 

LQ1 Q~rtlr.J Lr.J M.r.l~l ~!~1 Q!j!J i;µ.111.r.i_t1.U~~M, tt.,Vl'tl~_µ.LR uwrm::t[1r.l 1-tt. tP Qh L Q~ i;~ tt.r.J ~, U,tl.i; QII. 
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n Tl Rn ~1L ~ !'.J 1n u1h::-»ifl 11).1Lih~1J1~'1.:i 1ir1 i 'Yl !'.Jlf'll~fli ~ ~ qLL'1.:i ;)f111L 11\.i 1 

"il::~ti.:i-W•n1m1ti.:1L~tJ.:1111~ti.:ii'Yl!'.Jlf'll~(Jlifin)Jifl;i (natural science) LLt'i::ih.:11::!'.J::L 1~1 
~e.:in11L 1l~!'.J~LLUt'i.:l'Yll.:l'11~n11fln~1LLt'i::iir11H'irtiJ1 (philosophy) (Jlt'itJfl,~n111.l~iJ;in11 
~~ "j \Ji1!'.J L11,::Ym"!imYJ,,1.:1-J1~.:ILL!Jl~,j'!'.JfitJ~ "I a1J)Jl,~n1::-ri'.:1f'l(Jl111~~ 19 ~~ ,:; 

;j"limL(JlnlJ11.:11::vd1.:1iir11'Yl!'.Jlf'll~(Jlifi11)Jif1~nuiir11.l1'irtiJ1 "l ~~1~11ir11Jl1.:1 -i 'hlinnirn 
,::ii d .... .... I A :: :: "' "" I I A '°' A ~ 

u1.:1'Yln11f'ln ~lfl ~fl 111::V111.:11ir1'Yl.:1 ~ti.:i ~~iin,:;~ ~ii ~~1~n~ti ~L~lltl fltiii1ii~n 1'Yl !'.Jl I'll ~!'11 

cll~tlJ "I Vlt'iltlfl~L ,f~ LtJLL-iffl~ 1~~ hLDfli1JtJ £.J~ t'il11'BL£.Ji L'1fi~Yi1JS.:i"l V11J "I ~f\tJ £.J "I 
~f 1.:11l11n~n11ru ~-ri11-J~1m1ir1iri!'.J11'11~(Jli LL(Jln1Jl1.:in~ii1nif ~ 1.l1:;)J1m1:: !'.J::L 1t'i11::V111.:1 

fl . 111. 18 0 0-19 2 0 L11,::Yiu-J1;j~1~11ir11'Yl!'.Jlf'll~(JliVlt'il!'.J~l~lL if~ YJRflcl Lfl;j ;11'Yl !'.Jl 
,::!IA ~ A ti I A I J A.-f' Ait::il 

1i1lli 1'Y1£.Jl f1111f'll~(Jl1 jt'ij Lnfi~~),Jl LLt'i::LL(Jlt'i::t11~11'1flL Vlt'il~,:;)JutiJVllLLt'i::11inl1'Ylfit'itl .:I 

~bb(PlfWll.:IFl~tltln 11.l ~tl1J~l£.J.~tl.:ILLlJlt'i::t11miir1 ,:;f1ti!'.J "I 'W'\\J~lif ~)JlL il~ci1;\u L 11".l::Y'IU 11 

iir1;11ri !'.Jl"il:: L-J~ 1 ~L~ti.:1111~ti.:1~.:i~;j;1(Jl tflm'lY-11:: iir1YJRflcl"il::fln~rn~ !'.J 1nuf1mt1iiu~ 
Yi' 11 il ~ti.:i ~.:iri~,,J;j;1l'l-rt.:1V1ii f1 eh~ iir1Lfl;j,:;fi~fl 11L~ v 1nun11L 1.l~ £.J~LL 1.lti.:i~ti.:i~.:iri~lJ ;j;il'l 
L ifw1~ tfir.ifln~1~11L~mnl'ln11L 1.l~£.J~LLu t'i.:1if~LLcl'1,:;Sj~.:i Lfl -i Ln l'lif~ii11V1,Jtl1.:11 ~1 :: r.i:; 
\P\ti ii lL~l-J ;jn11!'.Jtill11J11 1 'lfTWRflcl~~,:; Lil~ iir1~~,1~ ~tl.:I 1 iflLfl;j LLIP1;11ri !'.Jl".l:: tJn 

-w,11m11 -J~f1LL~mLl'lni;\1.:111l,1n~.:it1ti.:iiir1 tfir.ia~L ~" ~.:i,:;;j~t'irh 1 -JY-1111 11 ~tVJti riti~~~ 
,:;;j L~ncJir1m1ti~1ir1YJaflclLLt'i::Lfl;jmnn 11L~n qw~.:i ci1~L~n qV1~.:1ci1~ L Vlqj"il::L1ti~1ir1;11rm1 
ii1nn11L~n cJir1ti ,~i]1:;ii1mtl fl. 111 . 1910 ;.:i"l\Ji;jn11L~~ti11tiiir1 "1'Ylti11111~l'li'Yi'11tl " 
(general science) ~~lllt1tJ~L~h.:iL1!'.J~~nl'i1£.J 

~nnn11'W'\\J~1n11;\.:1nci11L11".l::Y-1u11~.:1LLi;\tl fl. fl .1920 Lil~~~ii1 ~n11'W'\\J~1 
1 ~L ~ tJ "'Yl t] ~ ~ L~ £.J 1nu fltl ~L-iftl Ln fi if~ LLt'i:: t1ll-Jl1tlLL£.JnLL!'.J::fl 11l-J cl1~qj~tl"1ifl1 ri !'.J lfll ~l'li 
l\Jiti cil.:IL~W~fi ;.:l°t'il l -Jt1llll1tlt1f l.:liifll V11J ") if ~lll tl'l!'.Jnl1~t1l-J~t11~1::V1-J1.:1i'D'1\J\1.:1 ")Li\'~ 
biochemistry, biophysics, LLt'i:; physical chemistry Lil~~~ ~.:1"il::°t'i1L-JLnfin l11.J1m1n11 
1~1:;Vl11.:11ir11'Yl !'.Jlf'll~l'lir.11m\P\1.:1-i tfi m -dtiV111.111::~tJ .:i,Jwf.J.:i LLi;\tJ Vl.:I L 1nl'lll-J".l:;ljuqiVllL nfi~~ 
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"" 'l ~ ,¥ .!'I ' A '~ L ~v-:i,1nn111.J1n4 ln11 ~ ~1:: !'..l::LL 1n 61 'Yl\l~Lu~L Yi11:: 11u11'1lfll1'Yl!'.Jlf'll~'1111~tl~'1lll 

t 1 \IL1ti~l'll\I 61 1~~,j'!'.J.;i~'l,J'W-:iYifl1,L \tv-:i,1nfllL vtcl1.;i~'1.,J'1.'11'Un11~ntJ1JjlJlJlrltl~~~Ltl\I 
flil6JYi !'..ll!'..l1ii~,::.~f1-:iiif1 "1'Yl!'..llf'll~'1i"r'i'1'1.1J" ;-:i'1.,Junq~~L'111L r\1~"111 L ~tivi1 
tll \lfl ci1-:i 1 ~~;jvn11 L i''Vl~n~m,::'1Jl'1'Vll!'.JLtl L ,\'~L~fl\I Yi~~\11~ (energy) ~\ILU~L~tJ\l~lf'i'ttJ 
LLb'l:: ;1Ltl~vci1-:i~-:1Lil~~~ ,1ntl1::t1un11cl'1Jti-:iqLLl'l-:1Lv-:1,::Yiu111~n11~ti~iif11'Yl!'..llf'll~'1i 
fb 'ltl'1~ u11mfl1-m,11~L V1ci1~~,jn,::L °ft~L \!vV11~11:: 1 ~1if1L'.lYi1::vi1ti1if1~'1~;ln~nthL1!'..l~ 
in L,i-~ Lfl;j 'W~flcl :n-11'Yl!'..ll LU~'Vl~n ;-:irh1l1n11~v~i'Yl!'..llf'llt1'1i"r'i'1'1.ifl~L;-:i1.J1ru1n111~ 
1::!'..l::rfo~ 61 'l,JtJ11q~m r\1~"111 *Ll'l-:i;jf;i11iif1\P)L ~~11n11f.'l'v~iif1i'Yl!'.J11'11f.'l'l'ln ~L ~-:i 
1J1ti.nn11~~ ,:;~t:i-:i;jn11'YltJ'Yl 1~ ;lmn LL~::~1L -n~n11t:icil\lt'i~6J1tJ1JfltJ1J t\P)!'.J 1i'iitJ1~n11 
'Yll\ln1 111Tm~11'Yl!'.Jlf'llf.'l'l'l1 (science education) LU~'Vl~nr.i1f'i'tt1 

qri1~fl\l,::Yim il1'l,11 'l ~tl1:; 1~m111\il.J~1m1'1Jt1\liif11'Yl!'..llf'llf.'l'l'l1~~ civii,:;;j 

if 1\IL 1b'll'1JtJ\ln 11L tl~!'.J~LL 1fo\I 'l ~L ~\lflllilllYi'lltl\I 'll1J 1~n111'Yl!'.Jlf'llf.'l'l'l1 fl1lll11\il.J~lnl1~\lnci11 
' 

bbb'l::U 1ifqJ l 'Yll\lnl1fim~n~nl'i 1 !'.J 'llniJm rh'l1 \l~l\161 qci1~'l::YitJlJtJ \IL ~Wh 1ifl1'Yl!'.Jll'll~\Pl'f 

bb!'l b'l:: ~1ii1L~6J;jb ~v'VI 1~11::L~ !'.J 1ilv-:inu'1JvtJ ~1!'.J'1Jv-:1 Lb~b'l::1 1!'.J 1if1;-:i LL~n v~Lf'l !'.Jn l'VI ~\Pl 'l 1v ci1 \I 

LL~~v~LLt'l :: Lr1~'ifl'I 'l::fiv!'..l 61 f.'l't'll!'..l~1'luLLt'l::nt'l1mtlm~t:i-:i'l ~fl~\Pl n11tl~iJ~n11~1-:i 61 'l ~L;\I 
L 'Ylf1 t '1-tfo~'l::fiv!'..l °I L ~6J~'YlTIYm~vn11fin~1r1'1-iri11'l iLLn"IXn1'Yl!'..llf'llt1l'l1°6J1n,r'l-i 11irrf-:i;jn11 

L1!'..lnft:i\I 'l i;jm1116J;jt:in'l-i 'l wrin~1!'..l~L~!'..l1it:i\IL if'l-i "!Xn1'Yl!'..lll'llt1l'l1 f.'l'mu'l-tn1111Tn~1 111f'l1',u1b'l 

t:i.Jrin11f\1.J 61 d16J~\l'llt:in11t1"!X'1Jt1'tl'l-i L 'l-il'i1'l-tn 11L~tJ\I l'i1'1-i~\lfl6J1'Yl !'..ll l'i1'1-iLf'l1~,th ~\led 
b ~tJ~tJ\ln11'li1 16Jn'ULLnUqJ'Vll~Lfl\Pl'llnn11~\0lJ'U1L'1-i~l'lll1ifl1'Yl!'.Jlf'll~l'l1LLb'l::b 'Ylfl t 'U fo~~;j 
~t'lm::'YltJfl tl6J't1~!'.Jif1~~'ULtJ\I "!Xnn1111Tn~1 "!Xn~\lfl6J1'Yl!'..ll "!Xmrt1~}n'l "!Xntlnf'l1t:i-:1LLb'l:: 

"!Xnn11 'YlV1 11 ;jfl 11m ~'1-i~t:i l'l f'l~t:i-:in'U 11 n11'l:: LLnuqiV11'1Jt:i.:iiii..:~!'.Jif1~~Lnl'l'l1n ~t'ln1::'YltJ 
'Yl l .J 1'Yl !'..l1mf.'l' l'l 1° LLb'l:: L 'Ylf'l t '1-i 1b'l~~'l-i'l::~t:i.:it:i1n!'..l1'Yl !'..l1m1 L 'l-il'i1~m1;ln~1 1'Yl!'..llf'llt11Pl1L il'l-iLLlJ'Ll'Yl 

f1T16JfL 'W!'.J\1'1Jl\l ci 1'1-iti'tl'i'l1niif1'W~f'lcl Lfl;j :n-11'Yl!'.Jl LLb'l::g'l-i 61 ~~LlJ L'W!'.J\IYitlfltJnl1LLnUqJ'Vl l 
1'1.J nci11 ~\lcUL il'l-iL Yi1l::L 'Vll'l~b'l~11 1'Yl!'.Jlnl1L 'Vlcillt'ULlJM\Plfl~tJ\ln'1Jn11 ~\il.J'Ul 11\0l.J'l-iln11 
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q~L'1>iti~ 11 , ~\ILL'1L~l.J~mnn1f'I (space age) LD"ri1Pi\rn1 n1111~"ri1n11L i-trlli-t 
1Yl!'.J1f'l1t'f1J11Lrn::L °t'ifl 1 ~~t'l£j~i-t;jtJ'm1n11L ,1tl}n11vi~· 1t u~ci1\ln~ L 11 LLt'l::;ji.J1 lJ1rul.J1mn rJ 

, i-tLL 'Y1l.J,::nn~1 ti,..~ .111.~if"ri'1m VllPJn11cl ~L u~~i-tLL Ut'l\IL Ulri'rJ1nl.J1n 1rw1n11'11>i ., L~l.J ~ 
fl11l.J~~uonu-i'~i-t,~n~·~·~" h>iL1!'.Ji-t t'fmu"rin11nn~1 ~\lfll.J LLC'l ::L!'.J11 -,f'\.i u1::~uif~vi1 \Plti 
n11fin~1f;r"rifli1 LU "ritJ tj ~ .;i~~ LL~::Utl)VllLV1ci1~LUi-t~\1~1rirJ1m~rdn11fin~1 ~n1'Y1!'.J l f'll~ l'l1 
'ltnn11i'in~1 LL~::vj'L~rn.it:i\I · ~::~t:i>i11l.Jn"riLLnL'il 1 iif"rifim V11PJn11cl~LU~!'.Ji-tLLUt'l\ILU 

n11~~~1~1~L~!'.J1nun11~ti"ri1'Y1!'.J1f'l1~1Jn"l i-tL~\11J1rn1n11L "ri1:: ~\J fon 'Vl~ m::~i.J 
i-tl i-tl -,fl ~~i-t L~~.ij fi11~~~~::n11l.Jn11~L1!'.Jn 11 International Council of Scientific Union 

(lcus) L~tJ fl . f'l .196s·· ir1V1\t1~LLniftlJV11L~rJ1nunt')"riL"lfmV1,J "1 L"ri1\ln 11firn~n 1rwL~vn:: 
tJ ci 1 \I~\In 11~tl·i-t 1.r\ tJ.l:·f'l l~l'li~i-tL tJ i-t U1:: L~i-t~l f'1tl)~ ,:;~ tl\I L 1\Ifin~ 1 LLC'l:: Yh 11tu 1 \Pi l L 'U "rin 11 

n11fin~: ti'i-tn 11'1lv~ ~~·~·m1im11 ~\In ci111~mM'rJ1i'tllJt'l~nnu1:: ~l.J1 :: ~u i-t l"ri1 -,f1 ~~LijtJ \I Varna 

u1::L'Y1f'1Ut'ln1L1!'.J. L~~ fl. fl . 1968 ~L~i-tL~tl\I "rhLl.J~\l~tl \l ~ tJ "rii-,f11 'Y1!'.J l f'll~m"l "ri L~\I 
1J1rn1n11 ? • LLt'l·~~~~~~f.fotimJ1111fin11~ti"rii-,f11'Y1rJ1m~m"l "ri1::i.Ji.Jn11fin~1 if--uiuwX"ri 
n11~tii-tL i-tL ~\11J:H1nrn1Lih-'L~ti\1~1"1tl}tici1>ifl\I LL~::'t~;jn 11 L iX"ri 1 i~tii-tL "ri1::~i.Ju1::m.Jfimn 
L "riu11~1u1::L 'Y1fl~1\I< "1 .. ~\IL "ri'Y11ut:i1tJ1n1 ~ hu LL~::'Y11tlml.J1n 1 n11'W~"ri1n11L~LJ1nu 
n11t'4t:i"rii-,f1 i'Y1 LJ~ f'l·1~m1 i-tL~>i1J1rn1n11~i-t flru::m1l.Jn11 1csu t'41U11 

":n11M 'r\ 1ri ~ 1f'l1.~m"l i-tL ~>ii.J1tl4 lnl'S~i-t,::~t:i\IL iX"ri 1 i-tfl1ll.J L Ui-ttJ"ri V1lt\ltJ"riL~ !'.J 1ni-t 

'il tl \lfl 1ll.JLU"ri1 'Y1~ 1Ml~~1 ~\I-ti ~tl~t:i-m111'rim1~!'.J-,fl~L~Li11 ~LLt'l::'Y111u '1\ltU1l~ 'il ti\11l116-J-,fl~ 
LLC'l:: &\l fll.J 1 "ri.if ~iui-t n:i;~tii-tl "riL~>ii.J1rn ln11,::ih!'.J 1 lfLLJ1 1 -,f"riL~L1 rJ"riV wv1~n'ilti \l ~V1i'Y1 rJ1m1 
1 i-tt'41m i-,f1n11\P\1 ~ : ~· JJl.J~\IUtl)Vll~i-t "] ~n~1 !'.J ~lJ1i-tnl1Mi-tL i-tL~\1 1J 1tu1n11--u ::l'i'ti\!LiXi-t 
1 iL~nf~nn11~\!Ln. l'l -' f~nn11tt1Lmifirn1'Y1 1\l i'Y1rJ1f'l1 ~l'lil.J 1 LLnif qJV1 1 ~\l-ou:: '!i' 1rJ 1 °rfLn ri 

n 11 M ~ fltftl \l nun l1~ ~ ~ lf.111~ rll~ \I rilL 'it i-tn 11tl ~ LL~::~tJ rt fl~ tl \I n iJ fl 1 1~ IPi tJ \In 111ltl \I~ \I m.1 

n11L1rJ"rij -ou1n1!iJ iw'r :i11.J1rn ln-i1,::~ti\IL iX"rim1L!il1!'.JlJ\if 1L~n l °ri'L V1l.J 1::nu~1n~~L iJwv1 \ll'ltim1 

~l b 'ii"ri;1!il LYf'h:: ~~ .~ tL~ri11'1'>inci11,::ih!'.J 1iL~n;jfl111.Jfi"ri Yri-t,-1 '\.i~L~n,:: 1 i L iJ"riLL,Ju'Y1 l i-t 

n11L1 !'.Ji-if 1 i-tff111h:: nt:iiJm;~ 1 "rin11'11L Ui-t;1!il LL~::t'4ll.J l1tlttl L m ifl~l'lt'ltl ~L 1t'll" 

(Matyas, 1977 : 12) · 
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ti-d\l Haggis (Haggis, 1974 : 14) bl'1b~1iJ11 "n11M-u1ir11riv1m~ml'kb~\l 
iJ1rn ln11i'.f wu::iJ ~t'l~1Pitin111 °rf n11fin1'1~'kilt'l~1 -u\Plmv11 ir-u~n l'11v 1rim -J-u 111-un11~1'1 . . . 
11 v1ir11ri v 1m~rdi'.f wi::~B\l~n 1 °rfb~nf~nm1~\lbnlPlb ~B 1°rfbnl'1f'l11mi11--u 1-u~\lbb 11"1cl'tiiJb ~B 
1 ibnl'1 f'l 1liJb 'lh 1--u 1-u~\lbb 1 \91 cl'tiiJ-ou::l'iti\l~n 1 ib~nf%n~f1\lf'l11iJti\91'llB\l\9l'kbB\l ~n 1ib~nf%n1 i 
11rn11ri1\l 1 ri v 1 f! 1 ~\911 u ~ n ~ \ll °rfb~niJ f'l11iJ~-uh 1-u 1riv11'11~\9lff ~nn 11 bbnuqivi11-u~ 

1\9lu1:: ~11-u bbt'l::~ \l fi1iJ~ \91-Ub iJ -umn~nl'11 v115n11b vici1-d'bti\l --u::rh 1 °rfb~n~f l \lfi1 B'Ub ~u bbt'l:: 

vi~n m'd rll\l"] iJB \l1 ri v1m~\9l fll'1b iJ-utici1\l~L\91 LJb~IPi'B\l b ~'k~\lfi111iJ~1fi'qi'llB\l~1iJ1 wl'.t\l L\91m~vn:: " 
1Piti iJ 1bl'1~n11~191i.J1::iriJ~iJV111riv1~mrn1bbt'l'U~ ~vi1~miJ1n1 b~m~timiJ1'1LJ'U ' . 

fi1 . fl . 197 3 ~\l fi1rn::m1iJn11 icsu 11'11iJn11~ii'iJ~~-u--u1n UNESCO 1'11v u1::b~'U~lfi'qJ'llB\l 
n 11u1:: iriJ~iJiJ'U lr1f \l~l'1bbri m11 ir1BiJ~1b\91B1 1 ri1'Ylf'I~ 1riv n11~B'Ubb iJiJ 1 u1 bbn1iJ 

' ' 
n111 ibr1~ B\l L~\91Ylf'!~un1rn1 'Ub :n-\li_J1rn1n11 n111 ibf'l~B\lijm Ylf'l L 'klt'l~ Yll \lm1fin1'1 rf \l-d'-ou:: 

b f.t-un11 ~~\9lr111riv1m~\911b iJ-u vitrn'llti\ln11u1::i[iJ b~B UNESCO 11'1b~\lb l1-uf'l 11iJ~1fi'qi 1 wn1 

M-u1 ir1 1 ri v1f'l1~m1 'Ub :n-\li.J1nnn11bbcl'1 ~\l11'1iJn~1bb ~1'llmm~B\lrl\lnci111u~1 fon ~1V11'iJ 
i.J1 :: b Yl flb rivii-u ri 1\l1'ju1~ 11'1b ~'kifBiJ 1i1'%191~\l~miJ-uci\lbITTilm1~B'k1riv11'll~\911bbt'l::b Ylr1 t 'kLt'lri 

~~ 1Yl b ~B ~ . f'I . 2515 (1972) b~Blirl'kbVl\9ln11cibbt'l::~Bl91f'lcl'B\ltl1.m110WJ'Ulnl1Yll\l 
' 

8. 3 lU1'11:UlU ff)l ;uaj,:rtt:UlU bbll~ 1~q1h~'1~fl '\ltl~fll'i'1tl'Ui'YIU1fl1'1~fluvi~ 

'lJ'iWlfll'i 
'II 

1-u 1\ln11fin1'1rim::l'11.Jiim 11jj'n --u::~1.J fi1B~ 3 f11 fliJf'l11iJ~1f'lqi bbt'l~iJf'l 11iJ 

b~ LJ 1'liti \l rl'kB ~ bbt'l::iJl\lr1f \lb 'd1'1l~ti1-ou--u:: bbl!nBBniJ11 ib l1-u11'1ti ci1 \lb~'k~\91 bb1Pif11rf \l 3 f11-d'b u-u 

b ~ ti \l 1 1 1flb 'd1-ou::\9lti\lfin1'1bbt'l::°t'l1f'l11m i11--u 1 ibb ~iJ bb i\lbavriti-u f11rY\l 3 f11'ifil'1bbri f1111 

bUl VlilllJ (goal) f'l1liJ*VlilllJ Cairn) bbt'l::llPltph::~\lti (objective) ~'kbB\l qbblPl\l~\91 11 
ii'nn11fin1'1 ii'n0WJ-u1vi~ncym f'l1~M'k bLt'l::ii'nfimnf'l1 ;1Luw~::;ti\ll.,;f'l11iJ~'kh~ti 
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- 1 1''1tJ1h::~~n 

(objective:) 

t11l)J*'Yl)J lr.J 
-

(aim) 

L Ul'Yl)Jlr.J 1'1'ltJ1.h::~~f') 
(goal) (objective) 

'1 'JllJaj~'Yltllr.J 

(aim) 

11'ltlth::~~fi . 
'----

(objective) 

LUfUtn'Wfl 8.1 : fl111Jd'JJi'UJ'i:l1iHLUllUJlU fl'lllJ*ltlJlULLft: 

1flqth:ft'~fl 

I 

II 

1; 

11 

LUlltlJlU (goal) it~ 'Yli11r.iti~iivn1'Yl~~rlnci11vci1~n11~ "I LLl.'l::,::'l.Jnqc.Jl.'l 

L~a;i::1>fo~m;Jr.i1:: r.i::L 1!.'l1v~r.i11~1~ L ,\'~ 

LUl'YllJlr.J~tl~'Yld'n~m1h::mJ;ln,;1 -w. f'!. 2521 nci1111 LU1'Yli11r.J~tl~'Yld'rt~1"11 

~U'l.J~ t'4f 1~;f~)Jl. L ~mh::~l'tf~ L ~m.h:: tr.i~~1 ~fll1~11 ~;1'1 LLl.'l::L ~tlt'4fl~Ltlfl1ll'W~tl~~l~ " 
fl1llJ~~ltlJlU (aim) Sj'11ltl'YllJlr.J'1tf lr.J"] nm Ul'Yltll[J LL'1"fl 1ln~'11l)J LLfl'l.Jfl 11 

LLl'ln11,::'l.J11q~l.'ll'll)Jt11llJ*'Yl)Jlr.JL'1citlt1L i1::r.i::L 11.'ll~l~'Wtl "] n~ L ii"~ 
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. . · .· 
• . 
. • . ... 

-. 

fl11~*·rnntJ'!ltJ\l~~ney!irab::ti~fim'!n ~.fl!. 2521 nci1111 " ~~neywrnu1JU 
l'iti\ln111~w1 1ifi..L)jtJrn~~ lf~ ~ri 7 itJ ~1~11ti~11\l;-ll'l~~\11J~'!l 6 itJ ;jfl1 1 ~fLLt'l::Yfn~:; 
Yri..Ljl"i-Lli..Ln11~11\l;-1\Pl 11 itJ LLt'l::Ltli..L~~l~n~ri '!Jtl\li[~if"i-L 7 itJ" 

1~qth~~~f1 (objective) ~i..L~~1llti\litJn1~i..Lfl~nci1111'l i..L~n~rn:;L'i:l~1::L ~1::~\I 
LLt'l:: ~1~11ti"r111 ~1J"'j"'j~ ~ t'l~lL 1"S,JLf!L i..L'Tf1\11:: ll::L 1t'll~"i-L "] itJ ril~"i-Lfl'!Jtl\l l!iltp.h:; ~\lr1LL 1J1J 

L'i:l~l::L "S,Jl:; "S,J\l~"i-LtJl"S,J-o;J:; LLtlt'l\IL\Pf ~1mn!'..J~t'llr.Jlh::n11 ~\I.UL ~til'iti\ln111 ~~"1-Ltl\l"i-L lrJ1Jl!'..J 

'!lti\lfl 1 1 ~*~~1mLt'l::L 111~~1 !'..J 1 ~~1n~~fl,,ti..LLtJ\I 
' v 

..... IQI V CV A A ~ CV d V 

~LL\Pl\lflfl 11 n11~mi..Ll"r1t'lneym~1tin11Ll'l1!'..J~n11L ~ti 11\1 LL~i..L~mi..L1n11 f'! n~1i..L i..L 

;j ~n ~rn:; fl tf 1mi'1Jn 1111\1 LL~ i..Ln 11rltl\I L ~ !'..J 1~L 11!il tJ\I n11,::L~i..L 'Yl l\l L 1l~im·rn1 !'.JD t'l l !'..J'Yll\I ~n 
~it\ILLfA\l,,ti..LLtJ\I LLt'l::~1~11m1J1r.Jrntir.J1Jl~L~i..L1\Pf~\lm11\I~ 8 .1 i1\lci1\IU 

nl1L~"i-L'Yll\I 

- ,fl ...,~1r.i1Jt'l1r.i'Yl 1\l~tJ tJ::'t1 

- ,:; 1ir.i1i..L~T1-rn::ti::11u1\I ~ ~ d 

- L ~tl"r11~11::d1~'Yl \l'!J1J 1i..Ln11f'ln~lLLt'l:: 

Yfn~::!i\1\1 

- ,:;~rnfl~tii..L!'..J1i..L ~1~i..L::L'1tJ ci1\l"l 1 
..... ' 

- 11inl1t'4tl~LL1J1J\Pll\I "] 

- "S,J:;'Yl111JLl'ftici1\IL 111n11L;1wm\I - n111''1~t'lLLt'l:;1J1:;d'.j~~t'l 

L l'fti \I, fl~~ 1!'..JDt'll!'..J'Yl1\ILLtt1 

- ;j~Lf!LD"i-LL ~tJi..L11~L~Wt11.\IUl.\I - cq1'!J11'lf1~~ "I ~1l11n{ltJ~1. i..L~~n eyl'l1 
- 1mf111Ltli..L~11m~~'Yl1~'L'1u1.\I - '1fl-.,,,J 

~n1~ti 8.1 : L'll~umfluutn1LAUY1Hfl1JLL~ull'11u1m1ffmn 

. ,- - - - ~--
~ 

~ ~ . -. .,.;' 
~ 

~ ·1 

. ~~~~~: 
~ 
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L ~ti 1...;q~1'\.4L~Ln'1fl1T' .i1 hinn;f '\.4 ;.:iL~'\.4tJLL~'\.41ll'W~ 8 . 2 ~.:i,:;ih £.J 1...; 

irn.:i L .;1'\.4fl 11).1 «).! ~'\.415,:;vi 11.:iL if lVl)Jl £.J fl 11).1 ~\IVl)Jl £.J LLt'l:: 1'1tl 1.h:: ~.:ifl1,rn1::•h.:i £1.:i;f '\.4 

n11n1V1'\.4'1 

LiflVllJ1£.JLLt'l:: 

fl1l)J*'VllJ1£.J 

n1111.:iu~'\.4u~:: 

n11i.t1'Ltfl .fl '\.4 

,_;tl-:IL1£.J'\.4 

n11n1'Vl'\.4~ 

1(Jlt)1h::~.:ifi 

t'1£.JLU'Wl::L •n:;,.:i 

. ' 
" ~ d ~ 

n11~11'1'.!Lfl1t1.:i)Jm Y.m 

n111''1~trnt'l::u1::dh~~t'l 

n111H'uu1.:i'l '1Ln'1 

fl 11 )J L 'ti,! '\.4LLt'l:; 

~l)Jl_1tl it 1 L ihh:: Lij '\.4~t'l 
... ., " 

n11L1£.J'\.4c~t1.:iL'1n 

L~tl ci1.:i LL ~'\.4tl'\.4 

L ,_;1.111~Lifl'VllJ1£.J 
fl11)J~.:ivilJ1£.J 1(Jltlu1::~.:ifi 

., 
LLt<i::nlJ'r1.:iim~t<iri't1'\.4n~u 1t<i1 

LL~Utn'Wfl 8.2 : fl11lJ-d'lJ~Ulf'j::l1il~ Lilll1lJ1U fl11lJ*l1lJ1U 

LLfl::19lqth::~~mULi~utj11~ 

--i1mL~~!l1Y.rri 8 . 2 q~1~fl'l'.l"il ::lJt1.:i-L ~~n11~~lJ~~1~vi1t1n11iJ::'Yl::~m~'~t5 
Cinteraction) 1::'Vl11'1 LUl'Vlillr.J fl1liJ*'VliJ1£.J ll'ltJU1:: ~.:if'i n11iJ~u~n11 n11iJ1::L51~~t'l 

LLt'l::n11iJ1iJU1 'l'.IL vfo L -JiiiJ 1~nl1L1 r.mn11~t1~fllL it~L iJ\Pl 1£.J~ qLL~\lfl\P1rJlfl1 q~t1~-.;,i:;\9lt1'1 
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nn~nLL~:YWl Vl)JL'11mmTl'11\I ., L iL Vl)Jl:llf)JfiL'f" t"m~vn:t1ci1\lrl\lfll,:¥i't1\l'rllfl 11).J 

L i11, 1 '"L~t1\ILUlVl)JlVL1.~:fl11)J~\IVl)JlVL ~L'1'"~"L8mit1'" u.d'1;\ln1vi'""1mp.h:t'{\lfl1'" 

1iJ LL uu'11\I '1 ( 1''1tllJ'l:t'{\lflL ~\l~q;in11)JV11t11''1tllJ1:t'{\lflLL uu-ri-1 '1 L lJnLflJ 't it'ft1'1fld't1\I 

vi1t1t'{)J~~~nufl11)J~\IV1)J1o'ti)J1n~L'f" 
*L'1\I Lfl1Lt'{'"tJ LL'" 1f111)Jfifl11 ti1L 11,: 't in11nn~1LLriw11ir'"L ~t1,Yt1\ln11iJ t3n ~\I 

·'t r;LV11'1f'"L vici1~'"Li'.l'"t!""~~~)J~'lmLLd'1 L'llfl1'l,:,j'tJ\lt'{tJ'"L ifL ~1j;'nfifl (head) ,:,Y~M 
~n ~'"ti1.J1)J 1 r;L iJ15jf111)JiL;n Sj°fi'f'l'""~~;) ;jt111l.JmfiL viln:~l.J vi1t1i.J1\I LL'1\l;(JJ h (heart) 

't r;1.1l.J1_J1cl ~ft1l.J~\IL r;L~15jtt1n11.1~l*IJ'"1,r1'"lin~: (bodily skills) t1ci1\li1Ui1'"1tll t1Jrn 'tr; 
r.1 t1'flfld't1\lnun11L ,1tl,l 1v Cage) iJtJ\IL m,r1 v 

"alnU't'lL1tJ'"rltl'" ., ~cil'"fl\l"a:L'f1Mn~1L~tJ1n1.J~t'l\ll'" Bloom l.J 1Ul \I LL~ 111 
Bloom Ll'i'Lt'{'"tJLL'" 1fl11l.Jfi'1~L~tJ1nun11n1vi'"'11'm1iJ1.:t'{\ltl'Yn\l n11rin~1L1 3 i.J1:n11 

- ' 

"rfr1TI~«v (cognitive domain) ~\IL il''"L~tJ1nun11~l*IJ'"1n11'Yl 1\l l'i1m~~iftl,l tl,l l 
Lit'" n11 't r;L VI~~~ n111Lfl1l:l11,11cl Lil'",Y'" 

"a1v~«v (aff~ctive- domain) ~\lnci11£i\lf'l1ll.Jc°an L"J(JJ'""~ LL~:t111l.Jcl LL~ : 
'fi'n~:~«v (psychomotor domain) nci11£i\IL~t1\1111n11;''flfhn11l.J!'ll\I '1 
ti1vi1n 1 1Ll'i~,11rn11 vi1iLLd'1 fl\l,:~t1t'{11JL il'" 1'l'lt)lJ1:t'{\ltl~L~v1it1\lnu n11 

film,11 'Ylo1f'l1!.11'11L,r 3 i.J1:n11 fit1 

iJ1:n11LL1n : fl11lJ~1fitl,liJt1\11'1f1 f111l.Jfl'\1\I '1 ~.;{n1'YltJlf'llr.11'11f1\rwu 
i.J1:n11~ 2 : 1in11 iJ1.J1'"n11!'\1\I '1 ~~n1'Ylv1m1.1m1~hm11rim~n f'i'IJ.fli1 

1· 

vi1t1~\l;jt1iJ ~iJ~n11 

iJ1:n11~ 3 : fl1ll.Jf'Y11\11'YltJlf'll t'{m1'"t'{1iJ11ir1!'\1\I '1 
l.J1~l.J'1~~ 

L~tJ\11 1 11'\1\I '1 ~~ci1'"L'f1Mn~1 l.J 1 ~'"Lil'\J.L~t1\l~~t1,: iht11 -JL i1L1il11L vrn: rn\P)L'fl 

L i11Vl )J l rJ fl 1l)J * Vl)J l tJ LL~:11'1t)lJ1:1.1\ltl ~\l;jf'11 l ili l L iJ'IJ.!'l t:i iJ1J 1'\J.nl11 1\lbLt:·mb~ r.i1nu 

nTH1 r.J'\J.n1 11.1t1'"~ , :i:h LiJ't i5l 'IJ.n111.1t:i'IJ.1'Ylr.i1m1.1l'l1l '\J.L ;\11J1rn lnT'J L L ~:iit:i lff \lit:i~\I Lnl'l11 

5 1h:L~'\J. ntJ 
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tb::L~V.LL1n : fl1l)Jt'4lflqj~fl\lfl1l)J*'\•UJ1t.J (aims) ~,::LDV.LL,,)1J'YIVl~n~fl\I 
n11 Yrw..iv.1n11flin1=!1 tl"lm~vn::fl ci1.:iri \IL~fl\1~1J 1i..m 11L 1 rmn11~flv. fl ,::;~fo.:iihL '11 v.n111 ri' 

t'4fll"lfltrfl.:inrn u1V1)J1tJ~n1V1v.l"l i 1 

1h::L~wr1 2 : n11~w..1~1n11L3t.iv.n11t'4f!V.LV.L~\11J1m1n11~~::~fl \IU\P'l fl1 1)J 
~\IV1 )J1mtlv.V1~n LLtr1i..bi1fot1mw::trnniuLilv.1'mph::~.:ifi1Ph.:1 '1 Lt:~:: 

U1::L~V.~ 3 : 1J'Yl1Jl'Yl~fl\lfl1~,::~fl\1~1L '\1V.nl1~f!V. l V.L ~\ll.J1lli lm1 LL~::;,::; ~f)\I 
'Yhn111'1'1 ~~-u1::L$j~~~ 1 ri'~fll"lfltrfl\ln1J·!'1tlU1::~\lfi ~\!UL ~fl 1 vi'1J11~\Pll)Jfl11~,J \IVl)JltJ~ 

' . ' 
rll VIV.1'1°11 

u1::L~~~ 4 : fl1l)J*Vl)JltJ,::~fl\ILDV.LLnv.cl1r1qi~fl\lnl1~\Pl.JV.lnl1Mm~1~\IVlil\P'l 
LL~::l'ifl\I L iJ ~LLn ~ ~ ,::;,i-1tJ1vi'~1J1v.n11~w..i~ lif \In ci11 L i.J~ tl'\.\LL i.J ~ \11 i.J \Pll)J ~ llli"lrl L VI )J l:'. ~d-.1 

.. I " ~ I !'I fV I d' 0 I °'"' 
u1:: L\P'l'\.\ 'YI 5 : fl 1 lill-j \!VllJltJ,::L uV.\Pl 1 L ~fl)J LL~::il''\.\ 11::; VI 11\1 L i1 l Vl 'd-.1 l l.J LL~::; 1 \'lb] 

i.J1:: ~.:ifi~fl\1~1J1'\.\n11L1t.J'\.\n11~f!~V11°fln11~w..i'\.\1V1~n~ml'\ 1 .:i '1 
iifl~\!Ln\Pl~\I s 1h::L~'\.\~nci11~ ·1cif!)J,::;~1i.J1ri11 l '\.\ ~1J 1'\.\m1L1t.J'\.\n11~fl'\.\ Vl1 fl 

' 
n11~f!V.1'YltJlf'1l~l'l1l '\.\L ~\ll.J1lli ln11~'\.\ L11,::~fl\IU\P'l~fl "fl 11d-.J*V1iJ1 t.J" L D'\.\ V1~nci1f1t~ 
V11'flm,,::nci11 °11'11imtt.Jwd.:i ·h ·rh°tlJ~\1;1Lll'\.\~fl\l'Yl111J "fl1liJ*VliJlt.J " ~mfl\I 

s . 3 .1 1in11n1V1'\.\f1V11'm~flnfl11)J*Vl)Jlt.J 

'l. v.n11Ll'l1r.Jiin11~flV.1'Ylt.Jlf'll~l'l1L V.L ~\ll.J1lli ln11~'\.\ ~\ILL'Jn~F1 ·n'\l::;~ EJ\l 'W'\l11 un 

1rl'LLrin 11n1V1'\.\l"lfl11iJ~ \!VliJ ltJL~r.Jrifl'\.\ ~\IL U'\.\L ~fl.:irl iJ fl 11iJci1r1qJ LLt.'l::'\l:: m::; 'Yl11ri u m 

iJ1nn 11n11'W,11m111 f'l11iJ*V1)J1t1ifl Ll"l,::iJfl11iJcl1r1qJiJ1nn 11n~ qLLl'l \lnl"l 11n11 L~ tin 

f'l11 iJ*V1iJ1tJ 1l"lt1Yi'1 iu~v. f111,::~,11nn,1ni.J1::L~v.L V1ci1Uf1EJ 

s. 3 .1 .1 f'l1l)J*V1iJ1tJ~L~tJ1n1Jn11~nflD1d-.J 1 ~LtJ11irrniJm.iflfl~~~d-.11.J1cl 
i"lffl il~\lrll'\.\~l'l1'Ylr.J l (psychological development) rll'\.\tl\lflil (social development) 

ri1v.11.:in1t1 (physical d~velopment) LL~::ri1v.m1iici (emotional development) SJ 

'ltn~ \Pl 1'YI r.Jl LL~::~nn11f'in1=ll'VI t'llr.JrllV. f\'4.r);f \l'Yltj 1=l~~L~ tJ 1,J El\! nm~ fl \I U L if'\.\ Piaget LL~::; 
·Jagne LD'\.\l'i'\.\ 
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"' 'Yl 8. 2 

" . 
~Wn 1 tllV 0 - 2 ti 

' " . 
~'Uri 2 tllrJ 2 - 7 ti 

' " . 
~'Uri 3 tllrJ 7 - 11 ti 

' 

Lf'l~ti'\J.L ·w;i~1v1:;'LJ'LJu1:;1.'{1'\'l-f'ltn'\J. L~'\J. n'\J. fti\IL ~ 

bfl1viJu~iJ~m1 - b~iJ'li1n~n 
u~u~n111 '\Job ~.:11 ut511 iJ - l.'{1iJ11ti 'l rrb vi~~r:'lfl1iJ ~.:1 
~u11n~ 
u~u~nl1fll il1Ubb'LJ'LJ - l~LVl~~r:'lL,.\l'\J.lilti11il 

~r:'l\11'\J.'lltl\I Piaget 1~1'Llf'l1liJl.'{'\J. L ~--nn'1'nn11fiin"rJ1°r'i' 1 LUb D'\J.tici1.:1~\I bL r:'l:; ~ 1 

vi~nn11il.:1nci1 lb iJ"U vi~n L "Un11n1vi'\J.~f'l11iJil-:iviiJ1mLr:'l:; 1'fltiu1:;1.'{-:if'l'1 wn1M'\J. b il''\J. 
' ' 

Vl~n eym'llt:i\I Ld \IL1rJ'U,j'1JrJiJfiin"rJl l '\J.l.'{ntifl LLr:'l'\J.~ filVl'\J.~f'llliJ*VlillrJ'llfJ\lnl11.'{tJ'\J. 

l'YlrJ1M11.'{fl fl '\Job ~-:ii.J1nnn11L'\J.h-:iL1rJ'\J.L111 'l °rfL~n L '\J.1'\J.~-m~ 7 i111Jif '\J.LU t~nn11&-:ibn fl 
f%n n111.'{f1-:i f'lEJ'\J.b "liU Lbr:'l:;l.'{1iJ1 1til.'{1U~r:'l~ 1nf'l fl'\J.L"JiUL vici1~'\J. b ~miJwtr'\J.jl'\J.L '\J.n 11 iilm~n 
fl'Uf'l11f1fJLUL~ (Scottish Education Department, 1969) 

The School Council 5-13 Project L'\J.~·:lntj'rJL~nlVl'\J.~f'l11iiaj\lviii1v 

LLr:'l:; 1'miu1:;1.'{.:J fiL~V 1tl'lJnl1 1.'{tJi..t1'YWlflll.'{fl1 t~m 'lt'UL~ fl\ln11t\1v'Ylfl~t>l1 li..lVlj,llrJL i 3 :...,r;:-
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.... d .¥ ... 
'"nn 1 rJri11m1~t1\liJ~Lm rJiJ 

i.J~u~n11 

1:::rJ:::~ 3 : 1rJfil'4li111t1 

L -JL VIII)~~ L ~L :n-\l~ lilll11il 
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- L~nt'41i111t1Liff'l1~fl1 VI,,] "I L~ticil\ltJnl'iti\l 

L~nt'4lill1t1~1~1JLVl!Jln~1cl~Lnfl~~L~\Jllil~~l'ltrn . 
- L~nt'4lill1t1~fl£i\l~\l!J\l\l "! ~tl~1tl1J "! ~1l~ 
- L~nt'4li111t1t'4fl\l\Jll11\l~1L~ill~ 

L~nt'41i111t1Lif«~~~n~cl!J\1\l "I L~mfiu~ti~~ 

t'4lill1t1 L if«~~~n~clL ~tl11\l LL~~LL~:::~f l\l 
LL~~111vm11m~ 

- ·~biti~~,1nn11«\lm111Li.J1 ifL ~tlVllLL ~ 1'Yll\lLL~::: 
~m1n11L u~ rJ~LL U~\l 't,) 

- t'4lill1t1~f1\ln11m~1uLL1JU!Jl1\l ~ L~tlLifLil~ 
iti~~iiti\ln11atl~11i1V1i11rJ 

t'4lill1t1 L ifLL uun11tJ~L Vlill:::t'4ii 

- t'41i111t1t'4\Uiti~~,1nn11tJ 

- t'41i111t1t'4f1\ln11tJL~\l 3 ~~L~ 
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L~ti'W'n1m11'mp.h:;t'4\J'1•nn11nn.:1 8. 3 U 'a:;'W1J'°JlL~n~5'jmqiftJ1 '\.n ::tJ:: ~ l 
bb~:;1:;tJ:;~ 2 ff'\..\ til'a'a:;S'jiJtlJVll L'W11:;1\(j1111:;v.:1'\,Jt'4~1J1clb'Yi1~ri11 b~ nu 1.:i ri~~5'j 
t1~Utijt!Jltl ~1 '\..\Lnm rri~LL~:;L~~S'jtll~~\I LLlll 13 ilif '\..\ L 11 'a:;t'41~11m1tJ~fn11 bb ntr tl)"r4 l l~6J ln 
~~~1!'.Jt'4lb"r41PJ~\lnci11 Gagne ;.,,L~t'4fl\l'Yltl'~~n11L1!'.l'\..\P~~1t~rn;j1i.JbbliUii'\lbb~~11 1-w~ 8 . 3 
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qbbl'l\l;jfl11iJf1~L ~~11 1~m11f\l1'l'ltJ1.h :::a-.JfiM1.:1n11L1£J~n11~fl ~1'Yl£Jlf'll~l'l11 ~ 
1:::~u 1h:::tiiJfin 'r!l ~v. fl 11L -Xv.L~fl\ln11~f1\lLITTiJ'ti'ni.;:::~1 vn111 ~L~nr.'l \l;jfln1::: 'Yi1~1 £Jl'l~Lfl \l 
Clearning by doing 'Vl1fl first - hand experience) i.Jt3n~\lL~L;1n;jfl1ll.J~V.L11lL~~\lLL 1~tfo2J 
~'Ylf'lw1~ri~ L i\'v. ~f111l.J -rn 1 V.fl1ll.J~1£.J\lll.J'llt1\l1511lJiri~Lij~Vl~nn11~111:::~n~~1 -JL~n;jfl 11l.Jt1~ 
V11EJV1 1L 'Vl~e.Jr.'l L v.L ;.Jv.1iJ1511l.J~~IOJ1ll:::L iJ~~"~'Yi11~v1n 

8. 3 .1 . 2 fl1ll.J*'Vl2JltJ.yi ~EJ ~flcl'EJ\lrl1J fl 11l.J~EJ\lnl1'llt1\l qL1£JV.LLr.'l:::tl\lfl 2J 
1 v.n11n l'VI v.~fl 11l.J*V12J 1 v~v. L 11111:::~ tJ.Jfi 1 'it.Jti\lf1 11l.J~EJ.m1nti\lL ~n qL1 rm 

qi.Jmnti\l Lb r.'l:::~\lfl2J ~\lULiJV.L ~11::: 11L~n'Yjnflv.rititin1111n h \lL1 £Jv.L tlLLcl'1 111 :::~ti\li.i1f1112Jf 
11flifl v.n11~11\l~~ Lifv. n11'Yi1.J1v. n11F1i-\flll'Vllfl1ll.JfL ~l.JL~l.J ~rn:::n111iL 1r.'l111.JL oJ 
b 1Jv.i.J1::: tvir'\.t fl 112Jfb V1ci1U 11J:::1'i'EJ\lt11M£.Jtrv.~1i-\'Yll \l1"r1£J lf'Tl~l'li bLr.'l::: L 'Ylfl t ~fo~i.J1:::nEJ1J~ 1!'.J 

~" ri Haggis 1~nci1 1bL cl' 111m1~tiv. 1'Yl r.Jlfll~l'l11 ~L ;.:!1pt1nn11~v. 11J:::L iJv.ti\l fitl1:::nti1Jri 

~1r1't1J'llti\ln 11fin"r11~v. Yrv.,1v. LLr.'l::: t~m V1~rifoniJ'111~prv.n1~\lL 11l1tlJ1 ~V1 ..t11i.J~ 1 vi'Ylr.J1n11 

'Yl1.J1'11i-\i'Yl £J1f'!1 ~flibLr.'l::: L 'Ylfl t v. fo~ b ~11:::'i:\:::~v.n11n1V1v.~ bl11V12J1£J 1 v.n11L1rmn11Mv.~" 
a.. 0 d a .... ..,,:::ii CV ... I CV CV a 0 I 

flEJ \l fl lV.\ltl" fl 112J \91EJ .Jn lntJ\l ~L1 r.J V.Lbr.'l::: ~\lflil ~ 1 £J L 11111::: ~u 11V1 r.'l neymu l\l~ 1J1J11l\ln l'VIV.~ 11 

" 11L1 vv.n 11 ~EJV. l'Yl£J1m~fli11J:::~EJ\l 1 -J~m1fl~EJ\lnun11~11 "~~'l!EJ \l'ltm1 vv." ~\l ~L tlv.~v. 
~\l~b~EJL-JL~n~1 )J11ti 

n . 1h:::nmJEJ1:n-~ri~Yrv.j1V.'Y11\l1'Ylfnl'!l~f11 L 'lfv. 1rnm i\'1\ll ~'111 Lm~f11n1 
'l!. 1iL1r.'l1L~biJi-ttl1:::tmr"rt L'll'i-t m1~:::~2J ~i-t - Ld m1t11r.Jlll~LLnl'l! 

fl. ~n~rn:::fl1l)JfL~m~)J b'ri'i-t i\'1\lV L~fl t 'Y11'1'.ifl fltJiJ~'Jbfld 
8.3 .1.3 n11n1V1v.~fl11i1~\lYii11£.11-J~ tJ ~flcl'tJ.JnuTI11iiir1~'l!EJ\liir1riL~n111::: 

' 

t~m V11PJri1 ir11'Yl£Jlfll~f11L tlv.1 ir1~~" 1 v. V1~ncym~L~n111:::1"itJ.JL1rmf Lbt'1:::11J:::'lf1v 

'l ~n11L1rmf 'lltJ\lL~nu11~ L l11V1i11v11'1 n11n1V1'\-\~ fl11ii*V1i11£J~\ll"i'EJ.J~11111 rn l L -JM~fl~EJ\l 
nu~n 'rlrn::: 1ir1~11J:::?itJ\lMV. L '-Lb tft.J1prn-1n·n i.J'i'.t'b D'Ub Y1 11:::-hn11t•rnv.1ir11'Ylr.Jlf'll~\911L v. 
L :n-\l\J1lli lf1TJi°t"U11J:::b thm11tleyn~\l 1 -JL~nj%nf11'1LL!.'l:::b iJv.m1~f1\lLITTii'ti'n'r!::: Ll-\~tl Lb1J1J\Pl1.J"]Bnl'11v 
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l'i1 m'V1~~m~.Jnci11;.J,1'ii'.in11n1V!V.\Plfl11l.J~\l'Vll.Jlr.J1 v.n11~vv.1rir.i1m~!Pl{l v.L ~\11J1ru ln111 v. 

1U bL1J1J~l\I "j nv. Lifv. 

A~erican Association for the Advance of Science - AAAS Ll'i'L~V.tl science

a process approach (v.l.J1 L UV.LL v. 1ri1\lf1,:;~~1J~~v. 'l ~L~nf;'nf1\P1LLt'l:;u~iJ~ n111f.l1 15 
n11~ 1.:i"J t~wn11n1'V1V.\Plfl11l.J*'Vll.Jlr.JL~L~nf;'n 

n11~\1Lnl') (observing) 

f\ 1llJ~lJ~V.TI1:::'V111\ltJ1nlf'ILLt'l:::L1~1 (using space I time 

relationships) 

n111if~11.~'ll (using number) 

n11-n-\I !Pl1\I 11'1 (measuring) 

nTaLtJmh:::1.11'Yl (classifying) 

n11·ra~nn1cl (predicting) 

n11~tif111m.n11LJ (Communicating) 

n11tJ tJflf\ 1liJfl\P11. ~Vo (inferring) 

t'1ii lf\iJ fl11 'Yl rJ1mt'11P11 bL ~"1 v.~1.1 LJ 11'in1'V1i.-1\Plfl 11ii *'Vlii l ll 1i-1n11t'1vi-11 'Yl LJ1f'11t'11P11 

1 v.1. ~.:i1J1ru1m1 l\Plm \ti-1'V1~n n11 ~\l-d 
n . 1i1.~nf%nn11ti\lbn tivci1\ln11\1 '!!11 \lbL~:; t'l:;b~ ll\Pl~tl 1v. 

'll . . 1 i1.~nt'11 ii11m1LJ·nm1ti~\11.n1P11. 'V1ci1~i-1v ci1\lt'1i11J1clb1.t'l:::tJ nl'iv \l~~\P1 
fl. 1 i1.~n%m:::1J1Jiti~ m'V1 ci1~i-1 
\I. 1 iL~nt'11ii11ti'V11ivt'11u~1niv~m 'V1ci 1 ~i-1 
~. 1 i1.~nt11ii11tiY1 r.nmcl~t'l~ 1.n1P1~v. 
'i:I. 1i1.~n t'11ii11tivtimb1J 1J'Yll'lt'1tl\l b ~ti\Pln~M1J ~t'1n11t1rnn1cl 
'll. 1 iL~n~1b 'fii-1n11~ut'11v.t1vut11i-1\Plv 1 ill v.m& ~~t'1n11'Yl l'lt'1ti.:i1~ M l'lfl~ti\I 

rlu n11 t1 LJ1mcl 'V11m~v 11'i1uilv~ ~ L 'Vl~ 61 
;J 1v ci1\11. V1ci 1-d'dJm ~ LJ\limt'1i-Lmb i-1:::~\Plti\ln 111ir-J~ 1v.11'irhf111iib i11~1 v.n11 • 
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~\l~nciTJL 11 ·i.w1m.wi~ "I ~fl\IU'nU·;h 1'l'lt)1.h::L11\lfi~~'V1mt.1ti \l imhvm1P1 ~nci1111 
1 ~~n'rlm::~1L vn::L 'n::,\lm~::L111l.J11riri11 iu11~~t'l L1'1L ~i\'1\11::!'.J::L 1t'l1&~-i ;Tfln 1'V1 ~\Pl ~\lnci11 
,::fJifl\loW,11lli l,lnfil1ll.J*'V1l.Jl!'.J Cairn) LLt'l::Li1l'V1l.JlrJ (goal) L ~fl 1 if'l1qtlftJ~L111~11ti11 \1 
LLt:-i~n11M~ rll'V1~1'1fhn11l.J LLt'l::1h:;dJ~t:-lt'lL\Pl 

1~n1111\1 LLt:-i~n11L11tJ~1'Yl!'.Jlf!ltlf1'11L ~L ~\11.J1lli lm1~~ f11qm:iwiJ ::l'i'M'W--v1-;rn1 

fil11~~\l'V1l.Jl!'.J~tJ\l'LJYlL1!'.J~i;i1\I "j L lfL~Wn'l'lL~!'.JfltJ~ LL~1~\l~lfil1l~ *'V1~1!'.JLULL ihL u~11Pltl 

u1::L11\lf1L ~t) 1i~u1~n11L1!'.J~nl1LlftJ~~lL -u~1 UciL i11'V1~l!'.JL\Pl\Pl1~~1Pit:J\ln11 tll'V1lnm1~ . . 
ri11u 11 fil11l.J~ \I 'V1l.Jl!'.J 1 ~LL~t'l::umL~t'l::l'lfl~L u~t:J ci1\IL 1LL~ 1cit:J~-ov::rh1 in11L11t:JWlm\lfl1L~ ~ 

~t'l~Lrn::1~u11t'lL i11'V1lJ1t.1'V11tJL~LlltJ1'11'1~tJ\lnu 11P1tiu1::L11\lfi1P11~~f11\91'V1~ 1t.111 nci11 L\91t.1ri'11 u , ' 
1 ~n11n1'V1~1'1 11Plt)U1::Lll\lfi~~ fil1-ov::fJitJ\lrln"rJ1'W-ov 11m1!'111~* 'V1~ 1m~t.1rit:J~ L ii'~ The School 

Council 5 - 13 Project n1'V1~\91fil11~*'V1~ l!'.JL~n 11L11t:J~1 'Yl!'.J lf'll~m11u1:;n11'V1'i'.t\11 1 
"L ~ t:J\PitJ\lnl1~~~ lL~n L lfij~\Pl L ,L 1Jmtn~'LJLll 1~~t:J'LJ ~1mLt'l ::'f ~n L 'lf1Tinl1'Yl l\l l'Yl !'.Jlf'll~l'l1 
L ~mLnUqJ'V11 Ll'1t.1n11 

328 

n. ~f1\lf'111lJL11~hLLt'l::L11f1\IL-ov\Pl~f'1~ 1P1t'lt:J1P1 1rntln1 ~~fl1 1 ~1:;ilm::1'11 ~a\I 
LL 11'1~tJ~ 

~. f~n~\ILn\PlLLt'l::fin"rJ1f'i~f'1i1tJci1\1~1:: 1.Ju 

fil. 'f~nL11f1\lfilt:J~L~llLLt'l::~f'l11l.Jfi 1911 vnntl1-ou1 1rn 

\I . 1~n 1 ifti1ri1l.JL ~tJ'V11ti11P1tJ'LJ 
, . L~'V11fil111.JfLLt'l::'ti'm:1:; 

~. 'f~nn11~1!'.J'Ylfll'1~tJl'111lJ'V1~1!'.J 
if. ijfil1l~'W\IY1~ l, L ~11.J LL 'LJ'LJLLt'l::f'1 1 1~ ~~~~lll ~ll11~'!fl~ 

~. 'Yi1fil11mi1h't~iit:llJt'l~1\I "I tJci1'1'Wih'WLm1::°ri 

f'111~ *'V1~1m'V1ci1UtJ1,,:;L~!'.J~L~t.11 'V1~L\Pl~\ILL~~lllY1~ 8. 4 
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b bb'l ~f\ 1l~J 

~iJ 0 •,.rn1 -u 

I u11~ir1~ 

ri l fl"Jl~b'l111~ 

1 i-t'llm~b'lr\1~ -i · 
,QI OJ A ,:ii ,QI I 

l.J 'YI f'li-t fllPl 'YI 191 fl v 
~~bb 1191~Vl.J 

0\VJ.Ji-t 11 °rfb~n ~~fl 1 ~ 

bDi-tiXn~U ~1 i-t ~VU~1i-t 

bbb'l:;f%n 1 i115m 1 

Y11~1'Yl u1m~fl1L ~v 

bbntf qJvt1 

fl1ll.J'Vl~1Ll 

1~vnri11l.J'f 
Lbb'l:;'Yln~:; 

bbH'Utnl'i~ 8.4 : fll'jftl'tt'U'1fl1111*l1111ULL1J1Jflil~ 

f%n~~Ln flbbb'l:; 

fi'i-irif1vci 1~~ 

'd:;uu 

~f l~ flVi-tb ~U 

bbb'l:;f%nn11 

1vnn~1~11rn 

f%nn111it'hti1l.J 

b ~ffVllfilflVU 

Lb'ttci~~111 : Unesco Hanbook for Science Teachers 'ttUl 184 

L~vri1qmmi'irn~nri11~*vt~1urt11u~1nvt~ncymbL~1 bbb'l:;L~v1'U:; ri1n11~v wv11v 

Lfl1Lll.JUm1rm1 i-tb ~ v~ 11'1 ~:; \Piv~ ri1vti-tl91 lflt1 u1:;~~f1L i-tnl'db 1 Lli-i1L °rf ~v191mfo~nuwni1 ~ ~ 
vt l.J1til'l~n~11 L il'i-t ri1\0fo~m1~:;~vi-tL~v~ Tm~~f1~iJV~l'1vn 1,r ri1~:;\0iv~ 1 °rfL~ni'in~1rim.u ~u 
r\ l ~"J ~L ~ u 1ilB~nu m n u1u0i-t~ ri 11l.J~l.J0i-t1h:; wh~1u Lb uu LLb'l:;'Vli.t l~ci -Ji-tr\1~-i iJV~l'lvn 1,r 
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b 'W1l::'i:\:: i'.f v.1 v.'llru::ri"r11n11miwu::~th1~n-Jm1lJ\P\1\I -i fi~::'Ylvv.ti \lb ~v\lfinci11lJ1~\IVllJ\P1 
1v.n11~111-Jm 1-J ~ti1J -hn 11b 1rrnn11M v. OJ:: 1J11~fl 11lJ ~ \!Vl lJ l tJVl1ti 1flt")1h:: ~\11'1 

Vl1v1~ qbbl'l\lf1ri11flvr~vv.m,,::f111 0Jbllv 1J1i 2 1h::n11 

1h::n11LL1n : n11m1-JbllV1Jl l -J::1J11~fl11lJ*V1~1tJV11v1~ fl 11-J:: cl111-J-ov1n 

iv~v1J 1 v.n11bllV1Jtb:: ~1!llfl b1tJ'\.m1m.h ::~1ll LLt'l:: 

1h::n11fi 2 : n11f!11-JbllV1J11-J::1J11t'l1'flm.h::t'i\ltiV11ti1~fl11~111-J-J1mTv~v1J . . 
Vl1v 11J~111-J 1 v.n11riri~vrnbl'lt'l::flf \I ~\l-d-J::if1u 1 iflcbLt'l::qL1uv.ri111J11 'll1.nv.n11b1uv. 

fll1 ~EJV.\Pilb '\'.tv.l i.fo LJl\ll 1bbt'l::fl 11-J:;;'jm1 bbfl1 'lli.J11Jih \IV LJl\ll 1tll\I . 
n11ri1V1v.ri1'flt")i.J1::~\ltii'.tv.m -J-J::n1::"r111i 2 1li t1v 1flt")i.J1::~\lfllV.bi\l'Wtl~n11~ 

(behavioral objectives) bLt'l::1flt")D1::bll\lrirf11i.J (non-behavioral or general objectives) 

n11 ri1V1v.ri1'flt")i.J 1:;!.'i\lti~\I 2 LL1J1Jtfii1'1Jfl11~Uu~'WV "J nv. n11ri1V1v.ri1flt")D1::!.'i\lriL;\I 

'Wbl~ n11~ ~v.b iJ v.!l11::fh ri flc-J::iv \I~ u, ~-J 11 rn lti ci1\l~ti ~ti'mLt'l :: L iJ v.i vri lVl v.ri LL 1J1J ~1 
L 'Wl::L -J1::-J\I ~\I-db ~v~v\ln111 iL~m i.J~ umL Dt'l\l 'Wbl~n11~1m 'l-rnl'lri1\lrifl1fl1ri11,::L iJv. 

t..i t'lfl~ vn 11b1 uv.jl i~1n fi~ri triu~u~\I nci11 m1%ri'll 1J1v.n11L1uv.n11t'itiv.Vl1ti n11~rin ,n11~ 
~1\1 "] b ~El 1 iL~flbb~\P1\ltJVn~11 ii.J11 n~OJV.bll " llJ11t1 \il11,M1JLiticil \ILb ~<trif'.tv.v1-ov-J::Ln\P1~\I 
t..it'lfl bLt'l::iv~mfo \11J l\li.J1::m1 ~\!~ t..it'lm::ri1Jl'lv t..it'ln11L1uv.j'llV\IL~n 1Jl\li.J1::n11 L ifv. n11 

%rin -Jn11lJi.Jl\IV LJl\ll~blltl\P1fl~V\ln1Jfl1 l lJ~V\lnl1'lltl\IL~n "r111 iL~n~V\IL~LLbllf .JLLn~\l"r'ilL ~El 
~V\lnl1Ltll L 0Jfl1 *~wv. 1Jl\lflf \ltll"JOJ::°r111iL~n'lll\P1fl112JLVl1, 1ci1 V.L~V\lfllli\llilfl1lil~ri 
fl 1n:; ~ tl\I i.J~n ~\l~\1-ct'L iJv.~v. ci1v.m1ri1Vl V.WJ fltJD1::~\lti LL 1Ji.Jrf 11 i.Jf'.tv. tJ 1-J, :;~:; ~ 1n~tl 
n11ri1V1V.r1Litici1\ln11\1'1111\1 LLt'l:: ~f l\lfl 1 llJ~\l 'Wtl 1, 1 iLLrlflc qL1 lJV. LLt'l::tl\lfllJLi~ 
bL~ 'Yl 11n 11~111,l'l1 'H ~tl1Jtll, ,:;m:;"r111i lJ lflbLt'l::LlJL'1V. iriL rhfifl 11 l'l t'ltl \P10JV.~tl\l L ih:; u:; 

L 1 t'll~V.lJ11 V. lV.~\I L iJ V.L ~ti\lfiflc q~vv. ,:; ~tl \IL ifl 1lil Yi·thti,11~ ltl LJ1\11tl 1J flt) 1Jtl ~l'lt'ltl ~L 1t'n 

8. 4 .1 n11L~lJV.1l'lt")D1::~\ltiLi\l'Wt]~m1ii 

t~m Vl!l]fi~nn11fin"?n 1ifl112J~v.1,LiJv.mnlYiLf'l'?1¥lflfl1liJtll.lt]'Yltt..it'l L v.n11L1!Jv.f 

'llti\IL~n LLt'l::n11~vv. 'llti\I fl1 t~ um1Yi,11~ l,1n -wq~nnl.l'llfl\I L~nfiL i.J~ UV.LL Dt'l\l Li.J ti'Tvnn 11 
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b~n~l'~n1m1rnrfl~flm1m11fln-~::ii1n,m1lJ Ll'l"] L~flci1\li1~ih1-nqJ (master) bbr.'l 1!'.JfllJCl fl 

11'll1J 1·1-m11b1u·1-m11M~1J11r.'l~r.'lmlJL u1vilJ1£.J~n1vi~l'l "lib -w11::u:::iX~m1n1vi~l'l1mnh:: ~\ln . . 
L ~ \l 'Wbl ~ n11lJ; \lb -J~ r1 'Wbl ~ nnmrn\H~nr1 L ti~ £.J~bL ti r.'l\lL ti Lu~ vi ~ncl1 t'l qJ 'Wbl ~ n11 lJ.yj L~ n 

bb ~l'l\lfl flnlJllll !'JV! ~\l .yj ~ l~n 11b1£.J~nld"~flmLcl'1,:; Lu ~;r 1n 11.yj ,:;,h !'J 1 'rf fl1 ti ~fl~,:( l L tl'l i 
b 1J ~b~fl~L iivi1flimi1V1~l'lb ~fl~f l\ltl1::~un11cl r1fl11'lV11 \l flr.'lfl l'rrnn11li1 "l tl1 ib ~fl n111 l'l 
bbb'l:::1h::dJ~~b'l "ll'l1jn~1 ri 

~nniflfl 11lJ~\lnci11 L11fl1,,:: 1'rffl11lJV1).Jl u'llfl\l 1flt) 1h:::~\lnL ~\l-Wti~n11i.i"l~ 11 

Vli.Jl !'Jtl\l "irJrhVl~l'l.yj~l'lL ~~L ~tlU\l1Jtln'Wti~m1i.J'lltl\lL~nr1Ltl~ !'J~LL tlb'l\lLm ¥4Ml'lfl~El\l rlll 
bU1 vii.11£.J~ml'lV1l\lL 1111rJV1~\l~L~n"ll'l°11Jtl1:::~'l.Jm1ci~1nm1L1rm'fLL~1 ~\l~:::r:nmn1m1~Mu 
1~~1nn11n1::ii1vi1rJYfn~::r1L~mL~l'l\ltltln 1 ~trJmtWh\l "l" 

~nn11f1n~11J1\lr\1~Lil'~ Clark Ll'l1'rfiim~~mL~::11 n11n1vi~l'l1'm1 tl1 ::~\ln . . 

b ~\l 'Wti~n11).JiX~fl 11~::~fl\l~,11ru l~-:i~ 
n. ,::~rJ\lL'rfL~miJ~q;l'ln,m1lJV11tlr.'l\l~tltl~D'~rhm1lJ1'11\l "l ~1rJflmtl\lL'rf 

'll. ~~1L'rfL~nL~'Yl11u11 rhm1).J\J\1-:i "] ~%1'l~~lJ 1 iX~L~EJL¥4L~nL~Ltl~rJ~ 
-Wti~n11lJi.tlL~~'Yll-:!~LV1).J1:;~lJ 

fl. n'm11).J\Jll\l"] r1L~n,:;;'1J1~~lJ1iX~,::~tl\lL~1lJtl1::~'l.Jn11clL ~tln11L1£.J~11 ¥4 

"' lJln'Ylq'l'l '-..:..... 

L ~tl 1 "1q~1~L~L ii1 L ,ti-:i~'Yll\l L W111L ~!'J~ l!'lt)tl1::~\lfiL ~\l'Wti~n11).J cILL!Jl\l Lfl"iL~~tl 
itifil'lL ~~u1-:itl1::n11'L i;f-:i-tf 11 cit•rnw11::~ti\lfll'l 1'l'ltitl1::~-:1flL ~n 11~tl~'lltl\l LL!Jl r.'l:; i ir1 LLl.'l:: 

n11~fl~LL'1 b'l::flf-:i L iJ~ VI ~nr1ti1t'lqi LL~:: ~lL iJ~ ~t'f l'l LL~::L ~fl ii1m1 ll'l LLb'l:: 1h:; LiJ ~ iX~ ,:; ~tl \l 
fi1'i1\lti-:lti\lfii.b::ntill~l\l"j L ,\'~ 

.K "' n. L~tlVl1~11::'Yl~fl~ 

ii. n11L~tin'lif-!t'f'l~tlmcl\J\1-:i "l tJci1-:1Lvi,n::t'flJ .... ' 
fl . 11inl1t'ffl~LLlllll'll\l "] 

-:i. '111,t'ftilliiti'Yll'lt'fflll (test) Vl1fliiflt'fflll (examination) 11;jf11llJL~fltltl . 
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fl111JQflPi'1.:i fl111JQRnn1J 1iLa::frrnt1flq1JL i!mn~Pi'1.:in11'l '1L;1m1£Jll-f 

, . "11,t'4'1t1Yiti~n111JrlL~n1iLt'4'1.:1'1'1n~111m.:1'111J1''1tp.h::t'4.:ifllrln1vill." 't 1vi1'11,J 

ci1ll.fl11L ;f £Jll-1'1t)th::L'4.:JfiL '.:1Yi'l~fl1!1J~ll.L '1~1L ~ll.n11if.:1if 
8 . 4 .1 .1 ,::Pi'1.:in1V1ll.'1V17'1tl.:Jt16flYiG;inn1.1ill.t'{'1'Yi1£J(terminal behavrior) 

1-Jb~i-i~1>m~::Lilll-~G;inn1.1rlLill\rl£J'11J1't111L~nt'411.111tn.J~,j;i't,r 
8 . 4 .1 . 2 ,::Pi6.:JYh11t11.1t'41111::,,6.:1S~LL 1'1tr61JL ~mh £J

0

l l1'~ii;in111.1rln1'Vl'\J.1'1 
111n1~Li11V11.11£JLfi 

8. 4 .1. 3 n1V1ll.'1Lfltl4anfll.~1rlLL i.i~'1L ~milll-Lfl~f]\15j6rj,::-fi,11tl41£Jfl lJ11J 
.:::. d al 

~ '1 l'lfl11lJ 'Y1L l'lfl LLt'{'1\ltl6mJ1 

8 . 4 .1 . 4 fl11L ~£Jll.1l'ltlth::L'4.:ifiL ~.:i~ti~n11lJ 'liqtl LL1J1Jl'l1.:i~ t~w 1-Jt'{fll'lmfo.:i 

n1J11P1rii.J1:: t'{.:ifirln1vill-1P1 L l1' -
' 

a. 4 .1. s n11'li'111i;1L~miJll-amh£J'Ylfll'lf'l11lJLi1h~'IJ. ,::f'ifl.:ib~fln'li'flci 1.:i 
jtJ 1Jf'l tJlJ bbc:l::1::~ m:: 1.:i m~::u.:i1Jflfl6 ci1.:i LL i.ii'l'l 11L~flfl11,::f'itJ.:in1::rh'Vl16LLt'{\Pi\JtJtJfllJ11-JL~'\J. 

~I'll~ bil"'\J. 
A ~ d ",.'f' 

n. ,.:i~~~'\J.Vl16LLflu-qj'Vl1 ......... . 

,, . L-JLL~l'l\111£Jfl11 ....... ..... .. . 

f'l. ,\11Jtlflf'l11lJLL!'ln1'11.:i1::vd1.:i ... _ . 
~ ._ g I 

\I. ,\l'!!L'VIL'Vl'\J.11 ..... . ... ..... .. . 

n11 'l i1ni~nrl;Jf'l11lJ'VllJ1£JLlJ11'1flil 1P111~~tJ1JL~£J1n 
~c:i::mn£J) Lil"'\J. f'l11lJ"J)"11J(.:i (appreciation) f'l11i!f (know) f'l11lJL~6 (believe) f'l11mi1h 

(understand) f'l11lJfl1'Y1151 (Faith) LL~::f'l11lJ~'\-lfl~'\J.1'\J. (enjoy) LlJf'l11~1lJ1Li'L~£J'\J.LU'\J. 

ll'ltlD1::~.:if1L ~\l~t]~fl11lJ (LL~L U'IJ.~1'.t£JlJ 1 i'L ~£J'\J.L U'\J. l\Plt)D1::~-:it1~1 ~ L tl) 

8 . 4 .1. 6 iflf'l11lJL'IJ.11'1tl'lh::~-:itib~\1~'1~n11lJ~'IJ.,::f'itJ-:ii111 b~n~::f'iv.:irh 
v::lrnc:i::ri1nhvci1-:ih Ll'1£Jijn11n1V1'\J.l'lL~tJ'\J.l,, (Lif'IJ. 1::£J::L 1c:i1) b ~tJ1 'V!°'b~mb~l'l-:i 
~'1~fl11lJ~~\11h::~\lf'l1~ 

8. 4 .1. 7 itJri11lJ~n1V1'\J.l'1LU'\J.l\PltlD1::~-:itiL~\1~'1~n11lJ~'\J.~::f'itJ-:imtJ1Jf'l~lJ 
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~ r.'l ~Yi'Yi~.:i °t-rn fl~ ~m1 tJ'"LLr.'l:: fill, ::~.:i L'11'1J L Yi11:: ti l~.:I ~th ln i.J ~'";j fl 11 ~&~ti 'Y1fi~mLi1fll,:: 
t'41~11rin1'Vl'"fli..h::tmn11cliiti.:in11L1ti'"fLLr.'l::t'41~11tlt'4f1.:itu1LLm~m1t1tJ"HLl'i'LU"HtJci1.:1~ 

. 8 . 4 . 1 . 8 itJf'l1liJ 'l "Hn11L ~tJ"H 11ilq111::t'l.:1tiL ~.:!Yit]~m1~.j"H ;jitJfl 111:: 1.:i 

itJf'l1l~~;j II fil1llJLL ,lJLL i.:iiflL ,"H· n1JitJfl1l~~;j II fl1l~'Vl .~l !'.J~lLYn::L ,1::,.:1 II ~.:i;jfl11~ 
LLlilmh.:in"HL '"U1::L~"H~11 itJfl1llJ~;jfl11~ LL,~ LL i.:ii{~.j"HtJl,,::t'4::~nm\tJn11'Yi1fl1l~L i11, 

LLr.'l::L 'V1~1::~ ,::~ 1'tuLu"H1\il q u1::t'4.:iti'Yi' 1111 ci1"HitJfl 11~~;jfl 11~'VllJ ltJ;1L Vil:: L ,1::,.:1 .j"H 

m,'J:: rnnl'l tJn 11n1'VI'"~ LLr.'l::!'.J1nl'ltJn 11'Yi1fl 11~L i11, LL\il 'Y111t'41~11ri 1i111,t1tJ1JY-lt] ~ n11~ 

'lJ tJ "L ~ n Ll'i t'41~11rt 1~LLr.'l::111:: L iJ "H~ r.'l Ll'i ~ ",:: t'l.tJ ~ fli tJ" n1J 'lJ 1J 1"Hn11'Y11.:11 ri !'.Jlfll ~\111 LLr.'l:: 

n11t1tJ"Hl "HL ~.:1~1nnn11iJ1n~~~ 
s. 4. 2 n11~11'liltiu1::t1.:ifl1Uli . 
qLLl'l.:i 'llmt'4"HtJfl 11~n~ 11 LL,rfl1 qt1tJ "H ,::Y1 !'.Jl !'.J1~n1'Vl"H~ 11il t1 u1::t1\!fl"l ~1tJ1J fltJ1J 

bb~::1 ~D ~L ~ !'.J.:I 1~n m~ ~\! cl1t'ltl)~fl1,:: i;if]\j f11of1\! tJ ~Lt'4lJtJ 11 ~\! ~L~n,::~.:i 'tl'i11J.j"HfltJ 

8. 4. 2 .11b::t'l1Jn11ci'lltJ\!n11L1!'.J"HfB"HLn~,1nfl11~fLL~::fl 11mi1h~1nn11 
j' A ~ o 

L~tJ'Vll t'111::'lJtJ\!1~l'Y1"Hl~lt'ltJ"H 

s . 4 . 2 . 21 "Hn11n1'Vl"H~i'liltJU1::t1\!nL ~tJ'Yi1m1t'ltJ"H1riti1fl1t11i11l "HL :n-\!1J1nnn11 

.j~tJ1,,::n1::rh1~1 "H'Vl~l!'.J1ULL1J1J t~mtnn11fimn fl1qt'ltJmL~::q~L~!'.J1iti\! LLrlri11, ::;j 

tl\!rhh::mrn~ cl1ti'tl} "j 11~tl~ 6 u1::n11Ll'i'LLn n11~~~"Hl, nl1Lt'll::'Vllfl1l~H1\! 
n11t1fl\!Lt11~°rln'b'::b ~tJnl1~11\!:n-Y-l n11~tJfl1l~'Vl~l!'.J n11u1'1J~11 ~L 'Vl~l::t1~n1J~\!bL 1~itJ~ 
LL~::fl 11w~\!Y-lti 1, 1~fl1 1~\! ~\!1~m~TI11~~1~ ~\!fl1qMwi::i;itJ\!1iri11~-W'\h'WLfl11:: ~L U"H 

n1rnricl1t'lqj 

8. 4. 2. 3 ~1mn111"Hn111'~LL~::1h::dJ"Hv.J~fl11,::i;itJ\!Ltn::'Vl11nn11~rn~1:: 
l:ll~~,:: t'll ~11ti D\!~l'i 11 'll 1J 1~n11L1 !'.J"H f LL~::n 11M "H'llti\!fl1Lri1J11 ~L 11 l'VI ~1!'.Jm~~~\!111:: t'l\!t°i 
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L~ U, l~m t\,~L\A i}Lflt.'lL.lJUJU,~L)l,~ ~ii ::uAm::tLt.'lLl.1.Q,µ iLRU~tLUtb[J irti::LtM. i L~ UUUtl\Jl,r.ll 

:!tf1~1Ji:!~L1;iC-~t1.,tbtLUL mthc-~ m 1}Lflt.'lllJLrJU,~L)l,~t1.rJ~itLUU~J,.1.1. t U~itbQ.f.'ltLUtbl\>::~::LtM. i A A 

r.JLl't ULl'tt\.L t\.L~tbfJ i L, C-L~tLULJl,~Lltlt.'lUL~ l\}tLUf1t.'l:!tf1. :!RU_.lA. j.rtLLljt\.L.ttb}}r.lJtLQC-Q~ 

1-1.~1, 1\Cb~ri,,J:bi'tljC'k'lMLllt.'lt\. t.~iP Q c-tl~~~Rhrtrn11.w~i::t\, t L~ ::LtM, it\.~ ipc-y. rJ t, ~u~~itbffe~IJi 

1'\. t r.JL 1.1.r:i~i~~rn c-q.t.'ltLUtbrJ itt,ri,,~Q~Lfl ljttt.'ljbQ Ll.1.fU~C'L_}t.'l:!~C-L.J t-1rn tt, lj~L\A iri.Jl,r:i1 :!tf1~1Ji 

1'\. t Lµrti::ri,,uLri,, u Qt1.t1.~ cuo!1BzqB!:)gds) i;;i.wi~ Wt~t1.fJ ic-~::L~ i::LM. iL~rtmi c-~ u~1.1. t L,.L ljt\.~ 

Lg U~tLU L ~Li~ fb k Q ~t1.L,Jt1.g C-L.J rJ~ ~ L,.l ljt\.~tLU~~tb,tbUL~UQt\. Q l'tt.'li p Ql-i,V~t1.~l't,~11'tLL lj ~ ;:ri,_ 
A 

'IL,tl-1.~L~l.1. itLUU~1.1.::mi riit1.jtLUU~l.1. t L~ UULl'ttLUU~l.1.CS~t\L.tt1.}}t1.r1pQrn,.w::ri,,tt,~Lltlt.'l 

:~\~l1iLJl,~fJLtt1. t L~f1M.:!~Lt irtllfl~t ic-LpQ~ii L~t, i~Q~Lfl~Q~LJl,IUt!lfiULl.1.t\.~l'tUJLfJ M,~kC-~ 

, Q11-1.L,tC'QltMLl!UQit1.l,}11'tLLlj~C'Q~;:ri,,_µ~Lt.W~Q~l.1.~LJl,l'ttt!l L~Q~irtLt,lj~C'~ l\Lfll}Jl\Qk ::~ii 

'~ ~, Lfllt.'l ~Q 1-1.jL i rn~m~~ ~}Lfl.f.'lLWLrJ U, ~ U_tb ::~ii _tb)l,Ltf1 U_tbrJ ~1 L rtt\.~t\, I,} m L UM.Uf1r.l Lt.f.'l~ii C-Jtl 
i ' , .... 

~L)l,r.Jgnrtrnltl'tlfJLfJMl'tLLljt\.fJ1L~f1,tb MLl!UQ1t1.l,}11'tLUKl.1.t1.~tLU t. t. s. 8 

tbffeC-~~ t L,..11. irtLU,Ht~ i~kt1.L~,..t:l1'\. U:C'Q~Y1t\I,} i;:~QM. 

jJ f1kQ~Ql-1..f.'liLl'tL1;iC-~1i,..t:l ~ C-Lp Qt, ,l'J C-L,(it ic-Lp QtLU~~ rJ L,..~t\.~L~V. i::tLt.'lLl.1.Q_µ irtt, tl'tQ~l.1.:!~ 

c-y.rtt, t C-L,(it i::Qt\.Qt.'l ~rn~ m_µ irn1tQ,..1tt, ,~·w~1.1.m~q1t1.~i::trutolUQ~i::~ii~t\V.LkJtLU~~ ~::~ 

~trn~ m Q,!iULl'tC-ffeU~:!HL ljt\,~tLUL mthc-~ it\. 1,}Lfl.f.'lLWLrJl).~t\,Qt.')tLUt1.rJ~1tLUt1.L f111.t1. t L~ f1LtUo 

;:ri,, ~Q ~ 1L,.l ljt1.~tl U~ C-Qtbl,iULri,,UQt\. rJ t, ~U~tLUL mthtLUQ~~~ cs::~c-~~J:t~f1tLUC'_.lA.l'tl t . ... ' .. 
tllH. ~ r~ C-LU,L 1..tQp. iLrJ U, ~I.fl~ LfUJl,kf1 C-~ itt, tC-Y. C-,..rJii,..Lfll Q §.:!~1it\ ttt.'lf1,tbt.'lQ§.Ll.1.11.~tL U11.~~Q~Lfl 

U~1C'QlttLUC'Q ,..Lfll'tlt. ljf1,VC'Qlllj~Qt.'l1'\. t t1. Qt.'ltLULµQ~ iLl't11.jl'ttUi1 tf11 f1f11111.Qt.'ltLU~~ C-Lj..f.'l:!~1i 

1-1. ~11 ~t1. l.1.L ~ :!1-1. 11Qt1.t.'l1Q~Ll.1. t1.1"1'tLrJ LrJ M.tlfl~U~l.1.f1 mi f1hLf.f.'l tl U11. tt.LUIUL t\L~~11.~~Q~Lfl t.Ll.1.~f1~ 

}Lfl.f.'lLWLrJ U.~ U_tb t\.Qt.'l~ tlj~ f1f111 jbfo L~l.1.tLUtlflLl't~ tLUL mthc-~ 1t\ 1,tlflt.'lllJLrJ l).~t\, Qt.'ltLU11.rJ~1tLUts 

C'Q~C-~~t ~1.1. 1:!LtM 1L~~~~l.1. 1Ll.1.c-t.t.'li1:::Ltol11:-Q_!fl:!~~t\f11L~rtLt.Yt\fJ iC-~t\,t\::t';:!U.M. i ' ,.. 
tLUUtlt.htLUC-Qlt (Al!UO) M.Ll/UQ111.f1irtlt.Yl:-Ql1.C-Q~ it\ t"li 1rtlrJLrJM.~k 

. ' 

C-~C-LpQ:!LM.~m~1 ~C-t.'l:!tjlC-~~rJLrtV.L~ i~ttf1,.V. t Q~ 1 L, C-L\St.LU~~LV.L,.lYt\~Ll~U~rtlrJLrJM. 

LR u~ tl u U_tb ::mi }Lflt.'lllJL rJ u.~ U,tt.C-,l-\!\ t L~~ ~v. ,"1'"11, c-~ rJ Lrt Ulftt\Qiaf1!of1~~rtlt. Yt$tb_t1. tl.Qtolt.LU 
. .4 I I .4 

11.rJ~itLU11. ttLUt\,t, 1111. L~ qmtt.Yrt~QM.Lrtt.LUUUt.~C-& m lflit.lL~LrJl).~L)l,~t\,Qtolt.LUt\ t t.LULt\l'M~ 
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OJ ~b Uf.ln11fim~n1i-l~n'b'rn~~t'4iJ~t'41i-11~vi11 \!t'41'!l1 1if1~v. "] ~n~-w 
8. 5 .1. 2 ifo 1~bbV\!1 V.b~\!~IPl 1'YWlbLt'1~L~\!1if1m1 

1~r.Jvi~nn11~ 11 iJ LLcl'1ff,:i1,J;jm1~111,m1,MiJ LL v.1f'l11iJnm~vi 11,:i .;tn~IPl1'Yl r.Jl 

~~i-1hL~r.J 1nrn~ti\!n11L1m-rf 11 n11ti1r.J1m-m11L1r.Jv.fhn:::vi11,:it'l'1'!l11if1f\1,:i "] ~v.5j 
f111m~~r.J1 ~i-ui'i-1iJ1n'IXtim ~r.J\11~ LLfl Bruner ~\!LiJv.q5jLm1f'l11lJn~ 1 V.L ~\!iJtl\! fon 1 v.~1v.~ 
5j f111m ~ti 11 f'lV.L11t'41iJl"rn~1btJlf'ltJV.b "lfD vi~mnm'Yi fl{] \Plt'1timm~'YlTI1TI'!ltl\!t'4 l'!ll 
1"1f1vi~~ti1 r.J'Ylti~vi1ti~11 lli inrnn'!l11if1~v. "] 1~L iJv.ti ci1\!~ (Bruner : 196 O, 19 6 6) ~\! 
n ~ .;'.(n~\Pl 1 'Ylr.JliJl\!rl lV. ~ ~ fl1llJ L ~v.1,J ~tl~fltf tl\! ~ 1 r.JlJlfl .;'.(n L ifv. Gagne bLfl Ausubel 

1~'1'-m1r.J1 iJiJ1:::~1v.LL v.1fl 11lJn~~bL\Plmh\lnv.~v.1i.rLn~iJ1:::1r.J'lf~fltin11fin'b' 11~r.J;jfl 11m ~ti 11 

n11i'in'b'1 L~ r.J 1niJn11ti1r.J 1tiv.n11L1r.Jv.f ~v.,:::5j~r;i~\P\tin11tiv.f11'11 vi~n~,:i1 v.L ~ti\11 11 ~~ti\! 
f\11-J:::b "Jl~~nM1m ~lJlfl~t'4~ Lbt'i:::~v.ffv.1 1 f\11L1r.JV.f\11MV.1'Ylr.Jlf'llt'4\Pld1~r.J'!J iJ1V.fll1 • 
i.prnn11 ~v. -J:::5jiJ1::: 1r.Jif~fltin11~ntiiJ1iJ 1i.rL~n~1lJ11ti~1vi~nn1n1n1'lf1vi~,:i1 lli i'niJL'4l'!ll 

1if1~i-11~ b ifv. L~n~1iJ11ti~1f'lbv.L"lfiJ vi~mn rn'Yi'!lti\11if1~11rir.J1Llli i'niJn11L1r.Jv.41 v.1if1 

bf\'b'\Pld bLt'i::: 111'lfV.lf'llt'l'IPlfl~~\l-d'L iJv.~v. (AusubeL 19 6 8) 

qbb\J\\15jfl1ll.Jn~L ~v.11 flV.b11L~m ,1qJL~iJ t1JJ~hv.1'r.Jfll\I "1 ,V.iJ11~fl 1llJbDV. 
~1 ml)~v. f'l\11,J;j C;jL~L1r.Jv.fl~miJ~V.\PltlV.L ifv.L~!'..J1rliJfll1;m:::iJiJ 'l V.t'l'l'!Jl l'lfllill\! "1 ~\!5j 
~j..\\PltJV.tl ci1\!5j1:::L i'.j !'..JiJ LbiJiJ Lb~.Jv.Lbflfl'iq~tlV. ,~~tl\!~r.Jl!'..JllJ~\!~tmL~n 'l V.Lb V.1'Yll\!~.;tn~\Pl1'Ylr.Jl 
b ~ti1lb~n "1 L vici1~v.fl11~n11~l'lJv.1n11'lv.n11~f1-:immL "lfDtl ci1-:1L 1 oX\l-d'b ~tl~ti\ln111 i.r 
b~nf~n1nn11'!l1v.'!l11r.Jvi1f'l11l.Jf n111iJfl1llJf LLt=i:::1n~1'Yl1tifl~m v.1f'l11lJfL vici1~v.11 
f'lrn~n'b'rn::: L ifv.-d'~,:::U\!Ln~~V.LbrlL~n~v.,:::L Vl~tiv.nv. 'l V.'Ylf1t'l'l'!Jl1ifl 1'1r.JLil~ti\!f11-n\! 11 f\11 . . ~ 

L1 r.Jv.41 V. l 'lfl~1 l'Yl!'..Jl Lfl;j bLt=i:::'W~fld ,:::;jfl 1llJLLIJlnlil1-:inv. • 

,lfliJ'Ylb1!'..Jv.~ 3 L1l'Yl1liJ11L~n'l v.h \lL1r.Jv.iJ1:::tilJ~n~1if v.n1~\ltl~L v.-Yr.J~ Piaget 

L1r.Jn11 " 1'r.J'!lti\!n11iJ~u~n111 V.L~-:14iJti11lJ " ~-:1LiJv.1:::v:::L 1t'11~L~n,:::~nn111iiJ1:::t'l'1'Yl 1 

~iJ~m~m1r.Jv.flv.~\l\J\1\l "] ~tl~1tliJ "] ~1 '1nn11~n~11rm1f'11t'l'1J1i'Ylt=il!'..Jrl1v.5jfl11lJL~v. 
mi ~ f'lcl'ti\!nv.11 n11~tiv. irir.J1f'11t'l'l'liiiv.fl 11t'l'tiv.'l v.L ~-:1~1m ln11lJ1nn 11,::: LL tl\l LLr.Jn~1'!l 1 1 
bbfl r;i::: 1 ifl tl tlfllJlt'l'tlV. L ~11:::L~nff-:1LilL'tlill1tl,:::1iJf 'Y11ti LL!'..JnLL!'..Jfltltlflill Lf111 IJJV.rll~\!L1 r.JV. 
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A ,:::ii~ A ,:::ii A ~A ~ I Q ,:::ii ..... ~ ~..... ~ ~ 
1'D'lbfl6J'Vl1tJ 1'D'l 'D'11 'Yllll 'Vl'JtJ 1'D'ltJ'U 61 bb\Plb\P'lff"U::YH'.Jl!'.Jl 6Jb 1tJ'l-qb YW11J'lbbt'l::YH.Jl!'.Jl6J~6J t-l~ 

~\lbb 1ri~t:i6JrJl\l 61 1 Yi'6J1n ~t'l \P'lb rh~,:;rh1~~'Ubt:i\! br.J 11"lf~'lil~16J1n1,:; 1H'ufi11 iif'Urlm 'VI~ 
n11ci 'llt:i\l~\lbb 1 ri~t:imbcl'1 cl.t:i6J ,:;rh 1 ibnritf qJV11rlt:in11\Pi11 \!;-1ri n11~riJ'U lbl'l1~jn, ~\! fl6J 

n11b~t:i\l bb ~:: &'U~111vi 1'U6J1~V1~ 6J'U~r.J'lf1~~n~1r.J L vi11:;v.::1i"Un111 in11fin~11'Ylr.Jlfll~ri1 . ' 
LLriLr.Jl 1'lf'U~\llJ fl1 16J~lL U'U~\l~ Malek nci1111 "n11~t:i"Utrir.Jt:ilM!'.J'Vl~n~V11'Yl r.J1n1nt:i \l 

1'Yl rnmnt:i\l 1'Ylr.Jlm~ri1~\!lJfl 116J~1L iJ"Urlt:i &\lfl6J~\l1 "Utf,,u'ULL~::t:i'Ultiri ~,:;ibr.J 1 i~6J1~mm\! 
' 

'!JU 1'l-ml1rJl\! 61 ~,:;'\-t16J11 in11fin~ 1t:i u1~ bbrlL !'.Jl1'D''U1i"U,:;~tJ\!lJfl116JL~!'.J1L 'fit:i\!rl'ULL~:; 
~1~11rit-i ~6Jn~~n~"UL i1~1r.Jn'Ul~LU"Ut:icl1\l~" (Malek, 1971) ~\!~LbrJ\l,t"U1 ,-;J1,::~t:i\!1 i n11 • 
1pm ln11b U'U'Vl~nci1f'lqJ ~'ULtJ\l 

s . s .1 . s t-i~1 "Um1i.J~u~ n11M"U1ir11rir.J1m~rifl 'UL ~\!i.J1m1n11 1i'U *Lrl\l 

firi 11cit:i6'1,:; LL\Pl n r\1\l 1 i.J ,1nn11M 'U tri r.J1TI~\l L~~~L ~'ULV.Yil::L Ut:iV11~11:; LLrln11~t:i 'U t~w1fi 
n11i.J1m ln111i"U ,::L u"Un11t-i~~t-i~1'U 1fin11uti"Uim -n,,1\lt-i'U1nnun11i.J~D'~V11t:in11%ri 
n,n11~fl 1u~n'UlU n,n116J ~L~n%ri trir.Jt:ilM!'.JFilLL 'U::'l-t1,1nti11i'U cit:i~°ri l 1iL~n1~1u 
1h::~un11 rn1 "Un11i.J~u~~1n~'U ~\l,:;;jt-i~°ri11 iL~n1~1uwniif i.J1::~un11ci 1fin11L1r.J'Uf 

6J1n ,r'Ubb~ 1 t-i ~1h:; tr.Jiri.t ~,:;Lnrirlm 'fit:i\l bLriL~n trir.Jm\l cit:i~l~bLrin11Ltlri lt:in1~1 iL~m1r.J"Uf 
n11°ri l\l l'U m1b~t:in'V111~\P) ~i.Jn1ci~11 it:i cil\ltJ n ~t:i\l LL~::L U'ULtl~t:i\l:i''l-t11ir1~vi~L~ n,:; 
~t:i\ll'lri~"U1 ,b~t:im ~'UL ~t:in11\Pi11\l;-vi 1 "Ut:i'U1flri~n~1r.J 

qLLrl \l 1n~:i'u1::L~"Uci1f'i'qJu1\li.J1::n11L~ r.J 1nun11~t:i 'U 1'Yl v1fl1~ri1l 'UL ~\li.J1m ln11 

~r11~\ll1P1°1um1 ~'U 1,t:icl1\!n 11\l'll T'l-~L~~:;L u~\l 1'Vl,J~r,j\P1LLt-imL!PlnfP\1\lL11,1nn11~t:i'U1'Ylr.Jlf'll~fl1 
Yi' 11 Ufll6J LL 'U 1 ~Lfl!'.JU ~u~1 rfo~ l ~" qci1"UU1\lr\1'Ut:i1,,:;;Jti 11iiit:i\l 1,~\l~r.J ;jiJt:i11nvi"it:i\l 

'Vl1t:i~ \P)1Jt) \P)'!JtJ\l n 11M 'U 1'Yl !'.Jlfll~ri1rf 11 i.J mii VI ~ncymL~)J1i'U n1m 1~1~ ~l'Ul u1~-wtl,'UL i 
L ~'U --h qL1r.J"U1,J~1iJ11ri,:;'l-t 11111 ,fl "Um1\Pi11 \l~Yi LL~:;~~rn1~\ltliJl1P11iL r\1~fl11 t1Pir.J'W,11m 1 

,1m Ut:iV11~11::LL~::ii111"Un11~t:i'U~'l-t1iJ11 i L vi11:; ~\lim~~ 1 'ULLfP1~::1 1 r.J1ir1~'l-t1iJ1~t:i'U1i'U 
1,J t-i~6J t-i~1"Un~"Un'U L iJ'Un11V1r1u r.Jn L~t:in~11iJ1 Lrir.Jn1P111i.h,::LiJ'Ui.J1:: tr.Jir'l-tfP1t:in11L1r.J'Uf 

L r\11i"U LLrl'Yl 111~~1iJ11ri'l-t1t:·mrlt:im1i.J~iJ~V11t:i'l-t11111 ifl~t:i ci1\l,1 \l~\l ,1nn111~m1:;vi1111 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



L~~rnit::tLtJLvW~ itLUUtlthtLU µii~i::~L1\~it.L~UC-Ji~t-:lbttf1J\ t LtA.::~L~lfl~l.'\fl11b~c-LU.t. 11, ,, 

~l u;i;. UJttL Ul.'LU.~l.'tJ ::t{l Lei 1bttf1lltLrtLtJ::~111-i ~11,r\L~}"~Ll'UJU.~ UW~tL Ul.'LU.L lb.!l.kl1 Utt~ I.'~ 

}WtJLIJUJU.~l.'QII.1.'LftJI.' w1 f1,lJl.'Q~~lf!QtJ::~c-~t. ic-L~ Qt.LUttt: 1L~::ut.~til,1. ,,tLUL mthtLUtit.fbltrJlfll ,. 
}WtJLIJUJ l). ~ 11,QtJ.lL u" L ~~ 11,~1 ::t.111.' tW~ Q:;~q1.L mt.L~~LrtL tttl'.. y ::~m lfl~L 11-~LV.m~ 

t.~1111iu;i;.u~t.LUf1~til,1.L~V. iu~i~l.'~V.rJLLt(bv. w ,. ' 

tirJ 1rJ_\.-11, t w~~f1,Vl.'Q~Ylf!QtJ::~11111t'hrttJftl U~11.'QitjttrJ~1tLU1i-t Lt.4.~~ ~::u~ JrtLl'.. YUl.~11,L~ti t 

Ltil\l~tLUQ~ti~ftl L~L~til,1.}WtJLIJLrJU.~LJl,~l.'LftJl.'t~11.'QII.1.'~j11111,rJ~l1 it.LU L~ 11,~ 1JI. t L!f-1.'~l'.. ~11 ,. ' 

_µ.ti.\'> ilf!ttV.Lµl'.. ~tirJ 1 "L~l'.. i::rJ ::t" l'o tl.'QtirJ~11.'t 111, t 11,QtJt.LUtirJ~1tLUl.'¥U~ C-Jlfl~ V.ftll.'Lp Q 

j.rtLl'..YL.11.~ 11,L~ti ttLUL11,l\l~tLUf1,V~Qm~t-:111.'~Lµu~iµ.::mit L~ f1M.l.'QLt 111,~UL~U_Qti l.'Q111,~ 

rtQ~ 11'..~tirJi~ttrti~UL~IJLt.11~~~1.'M. iiLµQµtLUf1,Vrn~m~ il.'Y11,~~11,L~11,~~ftlti~11lL,11.V.l'..LlJfu~~1 

~}W~LIJLIJU.l.bA. t L!f.::~rtQptil,1. ,,rtQ~ ii'..~" ~ftll.'~U~ 1Qjtrtl>]l.'A1tLUULr..lfllJi\HW~LIJLrJU.~ 
I ... I I I 

l.'LU.frtLl'..Y L~Q~ 1rtLl'..Y~::LtM. i titiL\A il.'~~~t,1-1Q,Lt::LM.~mvirti::~~l.'rJ~iU~bA.tlll~::~1111i UQQti,V 
' ... ' ' 

l.'L~UWim~W,Ltf1V1UQ~itLU~~Q~bA. }W~LIJLrJU.~l.'LU.tLUtil'..f11I. 11MtiQYl.'Lj.~tLU ti.\'-1 ls 11,~ 

lflrJ~i::~rJLtti ttt,!1. 1tLU~::~L~U.~11 ti,lJl'..rJ~iti.\'> 111,U11tirJ 1}W~LIJLrJ l).~l.'QII.l.'Lj.tlll.' tYll.'QII.fU~L~ 

rtLl'..YQ~lfl~l.'Yl.'Qti~f1f111 G l.'~l'..L~Ul.'~l.'Q~ itt ttt,!1. 1tLU L~f1M.::~l'..~11LmtL~~~lL~ ULbA.L,.L1 ,. ,. ' 

~,, U~bA.tirJi (AJl?U!!d!JS!PJ;nun .. tLULrJU.~bA.~ .. ::~,, ( p~U;}lU;}J-·;rn!Jd!JS!P) ,,Ul.~LII.L~ .. 

l.'¥ti,!i 1tLUIJlflll.'Ll'..II.l.'L!-Ul.'LpQti,lJ}W~LIJLrJU.~LJ1,~WtlU~bA.Ltil\l~tLUtiJ:bhJ:bti t 

L.(l.~l.'QII.l.'Lf~l.'Wl ::~rntLULmthtLU z · s · 8 

rJ ~it!'.. Y~L\A 1~~~lfllJ1ftl::~rtQp l'..!rn rt~::Lrtb-\ 1~M.LL!L1ttrt~lf!LII. l'tQj.M.f'tLl'.. Y~ftltiQ~bt~ 

LI'.. ULbA.LL1 rtLWUl'..mmtJ::LrtbA. 1U.11,Q~tLUl.'QII.YUiu.~ ::~,, tWA'lLIJ.!lU.~ ~11,b-\LUtLU ::tLA'JLb{Q11,, ' .-. ,, .-. F' 11:::n:::1 , o ,f' 

~~tLU tW~U~b{L11,l\l~tLU~::~UL~UQ11, 11,~tLULmthl.'~111, lJWA'lLIJLrJU.~11,QA'JtLU L~QrttJ1pQ ,. 

u~::trn ~::~ 11,L~ ~~l.'µ.bA.tLU::t11~~~~ ~m~L~l.'~::mi l.'Q111,~ULl't1;1..(l.r.ll ::t11~lJ1,.bA. UI.1J1l L11. ::~ 

~~,Cb~ l1tLUf11JLbA.Q~ 11.'L~ b-\::t 11,L~~ rt~ r-;ltLUIJ~l L 1-1.rM~l.'Q~ 111, t ti,11. 11.'~ftl ls L µ1ttQ~tLU1"1.l'.. f11I. 

~rn~i ~~~ULl't11,Q~~~ tirJ 1L~ f1t1-~::~11 ~lf1k::r..Ul91~L1tLrtL~rtLU.Jl.'~LµtilJ11-1.r..ULrtLbA.Qp. i1"1._t1. i 

L.(l.~l.'Lf1 l.'~~l.'Lfb::mil'..~ 1~l'..U'LPQl1ltir.l~l1i~!UtLU~b{ m~tt~rti::tLA'JLb{Q~, 11,~Lµ 1LfUfU):b~A'J11,L~ 

I.' LU. L1 tl rtl~ rt LI'.. ~rJ Q ~ ~ U ~1f1!bA.L~rtA'l ::Lrt bA. i ::r..111 l'.. ~ }W~LIJLrJ U. ~.(l. ~ 11, t ls l.'L ~tL UrJ Lt 
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i'Ylt11f'11~11db yjvi-1111.J~tii-t bbt'l:;n11 iJ1m ln111 i-t1Tin11~tii-t L ~vi.t1L ifv,_,1~11::11.JtiiJ1lJ~.:i~tii-t 
eJbblil .:i 1ri1'!l m~i-tmb i-t 1ri11ii t1f'lb ~t11niJn111pm ln11L if v,.,1~11:;~v.:i i ir11'YI t11f'11~fl1 

1. yjv i-1111.J tiiJ u1ii~.:i ~tli-t 11 1. 11ri>"1-ou:;\Pi ti'1'W-ou11m11. ~v ~1il::V11,j'vfi1,.,i-tf'lV11mbn i-t11ii ~tJ>'l~l'!l l 
iir1 i'YI t11f'11~fl11111'1 "l b~tir\ tii-t ~'1 U1. ~vl"iti>'ln 11;' m::iJ iJ'!l ti.:if111)JjbLt'l:: b~1:;V1 1ri 11ii ~ii ~'UTI 
1:;V11-:i>'I b 'ti V11 ~11:; '!lti '1~1'!ll1 ir1b Vici 1-im ~ ti'Yl11iJi1 .:ib ,v,_,1 ~11:; b~~::fl 11).J ~)J 'W'i-ti bbcl' 1 

b ~m ~,:; l"iv.:i'W1il 11m l l i-tb -t!v 'Vil ~11:; ~,:; l"iti>'ll'if'lti vn 11.J~ 1tifl11ii,1.:i L'tJ.:i b,., ci1-tfif'l;jn 11n1:;'Yi1ni-t 

6Jli-tli-tbbcl'11f'l t1i(n1.Jfirtl) lbbt'l:;i(nm1fimn Lil'i-t v1~1flb~~ 1.ili-tl"ii-t v1~1flL~t'llf'lL rfo~nn11 

iiv.:i1ir11.1.\ilt'l:;~1'!l11111 1ir1bL1ilt'l:; ~1ii 1iXi-tLL u.:i ~rnn 1~L ili-t 3 tim~m~1m:;~~ri 11lJcl1f'ltl)ti ci1.:i~'1 
rim~m~1m:;iJ1:;n11LL1n 1~LLrl 111riV11tici1'U~L1 tin1 1 'Yltl~~ (theory) ~>'!~ 

Llf 1V1ii1m~ ti 1niJn11L1 tii-tf L il'i-t 1ir1rimflfl1~ \11 1 LLC'l:;1ir11'Yl t11fl1~\111.,t 111.J 

rim~n~m:;iJ1:; n11~M'1 L~L1.r\ 111ri V11vci1'U~1.1tin1 1 1nriiJ~u~ (practicaD 

~'11. \ti-tn11t'l>'!~tJm:;'Yi1~1. 'Ylm:;~ii (appropriate action) 1 i-tn1&UeJ1.1.lil >"1~ri11~tlf'lb ~i-t 11~n~m:; 
I II I I I 

O t:ll CV "' o d d d ell A d ell ._, o.; al 

'!l v '1n11m :;'YI l'YlL 'YI ii1:; ~ii i-t i-t 1il :;\Pl ti\l m i-t\l m 1. 1ti\l111 'Yl"r'llf'l "r'l \l 'Yl1m n tJ 1 '!lti .:i fliJ rim !l11 ii f!t'l!l11 ii 

n111.~ v.:i n 111.J n ri1 v.:i n 111.m ~~n--u 1:; iJiJn11iJ1'YI 11 L1.t'l:; r11-Ut1ii ~ ~.:i 1ii~ n ~ 1 ti 

f)lli~n~m:;iJ1:;m1~~1ii 1~1.1.r\L~tl >'l~t'l~ ~\Pl (productive) ~'1'Yll-lltJti'1~\l~1.n f'l~i-t 
~nnf)m~n~m:;iiv .:i 1ir1l'U1.J1:;n11~ ~ti >'! 1f'l tJtllMtJ'Yl~nn11 'Yl1ti 'Yltl ~~ L iJ -u ~ -u ~l'U ~ t'l ~~\Pl 
iiv.:i~1 ii11ir11'Yltilfll~IP11~iiv.:i1. ~-u iff'l 1-uqrii1--ui1J-ucivii1~1.1.n ~t'l~~\Pl~1.nf'l1il1n 1'Yltilfll~IP111.J1:; qn~ 

' " 
(applied science) 'Yl1tJ 1'Tflb"r1r1 t i-tfo~ (technology) i1-u1.EJ\l iJl\l r1f \l~t'l~~\Pl'!JB\l1'Tfl 

i'YltJlfll~IPl1L 11Ell1il1il::oW1ill1llil 1~1illfl~l'!Jll'YI tllfll11ill'1 "] b if-u 1fl1 fl116J fll~\Pl1 bl. "r'l'YI 6f!l~IP11 

bfl~\Pl1fll~\Pl1 rl'Ylfl116Jfll~\Pl1 fll1~\Pl~l'Ylfl116Jli-t~l'!Jllill\l "] 

iJ'YliJ1'YliiB'1t1.:i1.1 t1'UL1.t'l:;~inui-tn11fin~11-u1:; iliJ\1\ 1.:i-i 1~"r'l t11t11iiiJ ~u~1111:;n1il 
\Pl l iJ f1 m ~ n ~ m:; ii B '11 ir 1 n 11l-UiJ1 :; n 11 Lb 1 n LL t'l :; iJ 1 :; n 11 ri' ~ B \l 1. iJ 'U ci 1 -u l 'YI uJ t f'l tJ 1. it 'U Yi' 

' 
n 11~f l\l~11n11 -W ~'U l'YI~ n~m Lbt'l :; inn 11M-u L "r'l1 1:; ~ B 111-un11BiJ1mt111ir'U iii-t 1il:; . 
l"i'EJ.:ii.J ~i.J ~.:i 1r4L~nijri11ii ~m.J1rn'1 i-t~1i-t\i\ 1.:i "l "r'lB~1il:;EJEJn 1i.JL~~tlJ~l\Pl 1~1nt1V1~.:i~fim~n 
l.t'l lb d tJ i-t 1il1.Jl.1tJiJ fEltJ1.1.cl' 1 ci 1 'U~ t'l ~~ \Pl~ --u:; .;;i.:i 1.n f'l ,r i-t ,x mr fl 1i):; 1i.Ji.J 11fl~1 r41. ~ i-t-n'f'lll l tJ'YI ~ \l ~ 
w11 irm V1ci1iXirnBn 1 i.Ji.J1:;nmJ 1ir1~"r'l 1. ~B~11. 'U-u~11Pl 1-u ·fo~1'Ylq) lilB11.Jii'i-t1.B\l 
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tilt" LL'\.\ 1'Yl1" 1 i.m11tJ~iJ~h1-~ 6l L~v1n1Jn11~1onn11n11t'ft1'U1'1f11'Ylr.Jlf'llt'f1J1i 
if 'UL 11~n ,:;~1J 11 "l~ij n11vw1v1iJt'ff l"fl11lJ~lJ'W''UtiL 'UL i!t1V11t'f11:; flti'UL 'lU i15n11 .. 
\Plt'lti 1'1,'Uti" e-l l.'l'1l~"n111, v~tJ11n{)t1~L 'U~l'1ll i'1f1n111P\1" 6l '1Jt1.:ii'1f1i'Y!r.Jlf'll~1J1iLLl.'l::1'1f1n11 
~l'lll~'U 6l ~n\Pf 1£.J ~.,,.d'[\P1rJYh11m1ti.:1 tf11.,,~fl.,,'1Jtl"~l'1Jli'1f1n11L 'Ylcil~'U LLl.'l::tJ1:; tr.i'1f~~ 
,:;~"11'111J~n \Pi1v t1P1v\fo~"ncl11L11~.:1~1J11ij~1'1l1i'1f1 L 'Yl,J ~ Lnfl;f 'Ut1ci1.:1iJ1niJ1£.J L il''U 

bioengineering, biechemistry, electronics ~._,itdJ'U~'U 
ii m~'Utl LL'\.\:; 1J l"tJ1:: n11 L 'Un11v~m ln11n11~t1'\.\ 1'1f1 i'Yl £.Jlf'llt'f1J11't1P1vn11~,11m1 

~1ntfl1.,,~f1.,,'1Jt1.,,~1'1J1i'1f1n111P\1" 6l 
s . s. 2 . 1 ~rin~l.'l'1lt1"1ir1flrn\Plmt'l\Pli 

bb,r 111ir1flrn\Plf'll ~(P]1~:;flt1 11L D'U l'YlrJlf'll~(P]11i11lJil'l~ (natural science) n 
m ii LLIPlt1P1 £.J1i11iiir1~ 'lit!" ~n ~m:; 1 ii-1 LL~1~ :;51Lt1n ~n~ciL~~1:;\Pl 1 ~LL\Pln IP\ l"L tl~1'l!11 ir1~'U "! 
\Pl1" r1n 11~1~1'U1mLt'l:; \Pl 1 Ll.'l'll~" iJ ~ n ~m:; L iJ 'U 'U liJ1i11lJ Yi~~lJ l,1ntl1:;~un 11ci ~1" "! 
m ii 1i11 iiir1~ i!ltl u1 ii&._, M'U 1 il'lfl ru\Pl f'llb'1\Pl1~._, 51f1' 'U'l'Uill,ln'Vl~n 'lit! ._,m1n l 'YI £.Jl t1P1 £.Jtl lMrJ 

n111'i-m~'llt1"~~~~~ (axioms) LLl.'l:;L"lf\Pl (set) ~\lLD'U~\l~'U t1m'V!'Ut1Ltl,1nn11~\lLn\Pl 
(observation) tm \lb'1f l\l~Lf'l~'1lt1\l lil'lflm\Plf'llb'1\Pli~n,:; t'J \P1LLe-in LL\PlnlP\1\ll tl~1n 1ir1Ll.'l'llflrn\Pl 

~'ll'fl rn\Pl LLt'l:; L 11mflrn\Pl ~" 1 'UD ~~ D'U LIPi51n 11YW1 £.JliJ 'Vll'Yll\l L ~t1,1P1'Vl1t1tl1:;b'11'U iir1L 'VI cl1it' 
' 

1 ~ti ~1 in:;urn~£.J1n'U 
~ l n~l.'ln11i~mLt'l:;iJ1:;b'1un11cl ~erLLIPl\lL1P1°fin~1ii1 ~:;~u 111 'Uu11mt'l1'l!11ir1 . 

rl l \l "] 'll tl \ll'YlrJ l f'llb'1\Pl1,i'U lil'lflru\Plf'llt'l\Pl1~:;Lbb'1\P1\l 1J'Yl1Jl'Ylcllt'1bkjl 'Ufil'db~tllJ fo\l ~ftilJ~\l 
Lil'U1'i1 b'1ftub'1~'UL ~b'11 'l!1i'l51~'U "! 1\Pi1un11b'1f1\lb'111 LLl.'l:;b'11lJ11riri 1P1Mu1 \Pi 1ir1flrn\Plf'llt'l\Pl.; 

~:;L U'U 'Vl ~n'Vl1til'lmL u u L 'Vllil'l b'1l'lll~'U 61 b'1f l\l1D LLlJlJ 1 'Vl,J "] ~" 1 'U1Pi1'U tm \lb'1f l\l LLl.'l:;n11j 

LL ~\l l 'U 1 'l51L 'V!ci1 ,i'UL ~ii~'U ~ m1um.J1uftut1ti 11 "fllli\Plf'll~\Plit'i'U 'VliJl uti\l 111~1'Vl1t11'i 1~t1 
fl 1liJ 'VI ill lJ 'lltl \l l il'll 'YI lJ l f'llb'1\Pd " b r'J'd l :;flrn\Plf'!lb'1\Pl1~:; ih lJ l 'Un11b'1~i.Jitif1\P1L Vm(generalization) 

~"1 'Ufi1 'U~1 'U1'U ~bkJ~n~rn bLt'l:;m1 °r'J 11 .. qiJLLuu\P\1" 61 ~L~u1it1'1nuti11iiir1~LLl.'l:;~"flii 
m b'1 \Pl1l\P1 m~r'J1:; t1 ci1"ri" flrn\Plmb'1rn1 'Uuriu 1 ri'lJt1\l111~1,:f 'Ut1t111L u'U Yf n~:;~'U f1'wn'U~~:; 1 i .. 
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8. s. 2. 2 n11~1~t'l,,V\ll'Ylti1m~i;rhh::~nl'i'Vl1m 'Ylfl t '1-\L!;'i~:i.Jll in111J1t1nn11 

n11~.b~·m,,V\l L 'Ylfl t '1-\Lt'lUl.Jl 1 ,fl '\-\n11t'4V'\-\l'Yltilfll~m1 '1-\L ~,n.J1rn ln11~w-l::l'lv\I 
fi1'i'.t\lti\I 'Vl~nn11Lrn::wnl.Jth::t'41'\-\tll.J~'\-\th::V111\I lllfl'Yltl'rl~ 111f11l~1J~ LLt'l:: ~t'l~~l'l,,fl\I 

1ir1L V1ci1~'\-\Lamim~ Lfim'lvn:; LLn'\-\cl1fiqi~~::~fl\l l ifl 11l.J~'\-\ 1 ~ L iJ'\-\ ~Lf'li:;~\P)LLri ~'\-\j l'\-\ 
u1cy'Yli'llfl\11ir11'Yl r.nm~l'l1L Y111:; L D'\-\L ~v\l~~:;\Plv\I ih 1 ihJ~u~1'\-\iJu1wn1L1!'.J'\-\rn1~fl'\-\ iiwfl\I 

fi111 1rw1m~lJl1u1:;qnl'i (applied science) ~'\-\ 'Vlill!'.Jti\I fllli~l.JU~Lbt'l:: 
fllli~ni:;rn::irn\ILfl~fl\lijmLt'l::1~uur\1\I "l ~l.J"'li:;ti11Pi'iJ1::~i:;jf1f1Fi'\-\ it'\-\l.Jl L ii''\-\ rn1 Lb Yrn cl 

1f'11m1l.J 1t'l1 'Vl1fl115n11rl1\I -i ~l.J°'li:;ml')Y1ti1ti1l.JiJ1uiJ 1 \I LiJ~ti'\-\LLDt'l \la\lr\1\1 -i 1 '\-\ 
li11l.Jif1~1 iLnf11.J1:: ttiiriiri\lit'\-\ ~\IL ii''\-\ m1l.J1TILLt'l::iJu1'\-\n111 '\-\\0)1'\-\Lni:;m n11mV111 

11l.J ~\In 11fin i:;1 ~\l~'\-\L iJ'\-\\Pf '1-\ 1 'Yl !'.Jlf'llt'i1'111.J1:: un \Pi ~\I 'VI t'l1 u~ b n f);t '\-\l.J l~ '\-\ -u:: \Pl fl\I m rru . 
~'\-\j1wn1l.Jf LLt'l::115n 11'Yll\l l 'Yl!'.Jlf'llt'il'l1L if fl\ll'i''\-\L D'\-\LL urnL~'\-\'V11m U'\-\Lm'\-\ci1r1qi L ii'f.i 

1ir1~11'Ylr.n ~::L iJ'f.i .;{'\-\jl'\-\ci1r1qi 1 '\-\\Pi'1'\-\rn1Ln~m 'V11fl 1if1Lflii-u::L iJ'\-\11n~1f.iiJfl\l liflb1l ~irm1l.J 
Lbt'l::1ir1~~n~LD'\-\~'\-\~1mrn\llifllf'11m1l.J irnn~nn~'\-\L1lfll-U~::nci 11Lf1!'.Jt'i1iJ111'Yl!'.Jlf'llt'i1'11 
iJ1:: qrwi~'\-\ L D'\-\ '!JU 1'\-\n11~*~::fim~nfi'\-\fl 11L ~fl~~::l'lflUDtlJ'V1111 "l.J"'l ~cl-u::t'i1l.JTrnr1 1 
fl:: 1111P)D'1\I" ;\I b iJ f.\fl 1 ll.J YWl !'.Jll.J ~iifl 1ll.J'VIlJ1 !'.Jt'ifl f)fl rrfl\l 'V11fl 1 nrrL fi !'.J\I nu "1 i rn 'Yl flt f.\ Lt'l rr 
l.J1n~cyf1 Lf1uoX 111.J LLrr1L ~fl\1111iJfl\IL 'Ylfl t '\-\ Lt'lu~'\-\,Jn-u::'Vll.J1!'.Jti\I 1ir1rn1Ln~m 1f'11n11l.J 

n11LL "W'Yl cl LLt'l::n11Mf.i Lf1!'.J"r'w1u1l.JFif.ifll1'Vl11Tim111-u:: t'i1l.J11ci'l-t 111'1 cia\l'llfl\lfl d:iJJJ\I 

l.J11'11L imn11'V11fliJ~1J~m111P)mh\lln b\lii'mfl\I qbbrJ\lijfl11l.Jfll'1b ~'\-\ 11 1 f.iu1w1n1f'l'!Jfl\I 

n11iJ ~1J~1111::fhr\1\I "l ~'\-\ L 11,Jn-u::~ -u11rn ll lL 11fl11-u::rhfl ci1\IL 1b~!'.Jl.J1n n 11 L v-i11:: 

l.J°'l~ clv-i !'.Jl!'.Jll.J~-u:; Lt'il:: 'V11L~!'.J1 nu "m1L1 !'.J'1-if fl cil\IL 1" (know-how)L~!'.JriflitLLrr 1~ \l\Pll'l~f.i l -u 

t'l\lijflm::r-11-u~ \I -i ~\l~L ~fl'!J-.tr f1UtlJ'V11rl1\I -i bbt'l::l'i'fl\I m11 iD'\ILn l'1 ~ t'l1.J1:: foir'l-i1 il.J ln~~l'l 
iJ1::L~'1-ici1r1t}J~ qci1'1-iLLt'l::ftni'im~nfl 11-u:; 1ifl1ll.Jt'i'\-\ 1°U11P)Lbrl nl1 L1 !'.J'l-if fl cil\l L 1 

Lbt'l:: -u ::~ ~11rn l\Pl \')~'\-\ 1 -u t'l\I ij m.J{) 11~ fl ci1\l 11 i.t· ~b iJ m ~fl\! Yi. -u:: \Pl fl \IL ifl 11l.J -wit -u'W -u 11rn1 n '\-\ 

fl ci1\11tiUflflU Ll'1m~v-i1::flci1\lri\l L '1-i\P)1'\-\m1L1 !'.Jf.in11Mf.i ~f.i ftnm1i'in~11'Yl !'.J lf'll t'imL\P)t'if 1\1 

'VI ~m~l'l1itf.il.JlL ~flt'i'\-\fl\lfl1ll.Jl'i'fl\ln11~-u::LfP11 !'.Jl.Jliflfit'l L iL il11-uLw::ijfl11l.J11 m~fl \I m1 L1!'.Jf.if 

fl ci1\111 11l.J~\lt'i1l.J11ci\Plf1~f.i 1 -u~-u::~ lfl 11l.JfL 'Vlci1~'1-i1 ill i'l iLnmh:: foirf.i11')l.J1n~ ~ r1 
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s. s . 2 . 3 ~t"lm::'YllJ11J1n1inn11Lm~m~\!LiZ~a"LL 1ricl'trn1 ~L~\11'Ylu1m~1Pd 
1 mfo 8. 5 . 2 . 2 1\Pi'iin 11 ~1ill'dllilb~tl1tllJB'YlTIYH'l'lltJ\IL'Ylf'l t ~fovr\ii 1Piflnl'dL1tJ~ 

nl'd~fl~ 1ir11'Ylr.Jl~l~!P111 ~b ~\11J1Unnl'd bbt"l::LL ~ 1'Yll\lnl'dftlb 'Ylf'l 'ftf'llJll ifLLcl'1 a \! ~lflb)J l ~ 
ih:: L~~\PltJ).Jl blPi'LLnn11f11-a\lti\la\lbL 1~~t)).J{Pll).J~!11Y11JiJlh::L 'Ylf'lrl Lb 'r11il1\I t~m\IY1 l::tJ cil\l~\I 
1 ~1h::rnf'lb 'Yluit~L111'lt:i\ltJt:ilJ11J11~~r\iit:i\11h::L 'Ylf'llJ1nn-hfout"l:; 8 o it~ 1 i1h:; tuir~1 ~ 
n111.n'r!mm·rn L '\"111:;\l:;,f ~fhm1lJ1Pi1\I "! 1 ~\P11~m1Ln'rim;\!Lil~~~~1~tJ'~~1ffb)J~\llPlt:i 
n11~11J11rn 1Vl~ney!Pl1 n11u11Ju~ \l'lllJ 1~n11L1 u~n l'd~t:i~ tri m\IY11::EJ ci1\I ri" n11'Yl~ t"lt:i\I 
LLt"l::n11L1u~jl wnt:i\111r1m~1vi1flrlL1un 11 "m1fin'rl1~t:in~r11~r\ " ;\ILD~L ~t:i\lrlf11~\IL ~fl 
rl11J::1\Pi'iin11L!Pl1ulJn11L ~ml\ILL~~ n11LLnifb)J vi1 n11Ln1Jilt:i~t"l 11lJ~\ln11t:ilJ1lJ 1 °IXL~nlJt:i \I 
L ~~ 1 ~f)rnfi1L ~flrl1i1::1\Pi'ft l bu~\PJJ~ lu1::L 'Ylf'lir1~1P\EJ 11.J 

qLLIPl\liif'l 11lJ~~L ~~11J1nu1::~1Jn11ci 11 m1~f l\IL~1lJn11Jn11lJ t~un11t:it:infiin 'b'l 

~t:inmn~ r\ LLt"l::n11L1 u~11 m~t:i~1 iin11~11 \l;Y1'llt:i\la\lr\ii;1!Plit~ t11vi1n-J11\Pi'iin11L!Pl1 tJlJ 

LL~~tJ cil\l'dtJ lJf'l tJ lJ LLt"l::1 ~f) lJ LL tr 1 cit:i lJ1il::L fl ~U'd:; tuir~\Plt:in 11L1 tJ~fLLt"l::ih m~1lJ ~f l\l f)Ul.fll 

l °IXLL fib~nflcil\liZfltJ 2 1b:;m1 U'd::nl'dbL'dn11J:;if1uucyn~\ll °IXL~mn~f'l1llJ1~WJlb 'lll~llJl'dtl1il:; 

f'l 1 lJ f'l lJ bbt"l:; ~f 1\11.h:; tu if'\h lniid'dlJ '!fl~ -a \I LL 1 ritr tJlJb~lJln LLt"l:; U'd:;n 11~~rl1tJ1il:: L iJ ~ 
' ' 

n11i.Jcyn~\l l °IXL~mnrif'l 11lJ~1 -an 1~f'l1llJ~1f'i'q,iiit:i\I " m1L1u~jl'lt"lflr1;Y1 " (Life Long Education) 

l'lt"ltl~1il~n11 ~f1\I "\1 1~t:i~L1n!Plt"lt:iri;Y1" (Life long hobby) 1rivn\P11 u 

8 . 5. 2 . 4 ~t"ln1::'YllJ1illnlP11~lJ~'ritlifl~ (humanities) rlii\Plt:i n11L1u~n11~t:i~ 
' 

1'Ylr.Jl f'll ~!P11"l ~L ~\11J'drn1n11 

LLlf 111ir11'Ylu1m~l'l11il::L il~L ~t:i\1111iit:i\ln11fin"rJ1f'"i~Fi 1'11 ~a\lrlt:i ~1t:iir"J \Pi' 1 

bbt"l:: f'l1llJLf~~lJl ~15'd'd6Jifl~ft{Pll).J bL~'lllJ1~nl1L1tJ~nl'd~fl~l ~~,j'ufit:i~ "] ,j'n11J::LiZ~L\IY1 l::L~tJ \I 
ilm ri,,1" ilt:i~t"l n11 'Yl~t"lt:i\I t:i~!Plt"lt:i~L 1t"l1,~1,Jt11 -a\lti\lf'l111J1~niit:i\IL~nq~~h11 Fi11lJj 

vi1t:i°fi'Yl 15~ ~u LLt"l:: Yf n'rl:: ~~ u L vici1it~, :;n1::'Yl1Jn1::L tit:i·~ ;!Pl 11ilvi1t:i1il1 u~ ~tJ'll t:i\11-l f'lf'l t"l 

L vici1if ~lJ1n iZt:i m ~ !'.J\l l~ ~\I l ~if ,,u~L 11,::Y11J 111'Yl!'.J lfll 'd'Yll\l:\P11~1'Ylu 1 f'1 1 ~!Pl1L1il1b)J~ ~ 
vi,Z1 b Dtlcil\llJlnlJlrJ f'l 1llJf bbt"l::L 'Ylf'l t ~ tt<i~1J l\ltl cil\lt'4f l\lt'4'd'd fl 1llJL ,1b)J l °!XbbrilJ~~Wifl~ 
t:icil\llJVllf'll fl LLIPlf'l1l~f b 'Ylf'l t ~tfl~1Jl\lt:ici1\I ' rl1.Jf'lf'lt"l1Jl~~~1Jl\ILV1ci1ft1 b W ifl ~'Yll\lrltl ri 
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'L,JL Vl6Jl~t16J 'L~-n1~1tJt1111'Wa.:1LL1~trtJ6J -n1~1ti~1l'li.:iri1.:11'11.:1LL~~'Yl1.:itrt:iiJ a.:iL Vlcil'd\~ 
t1fl\llll'W'W,'~ ~LLri1'Tfli'YltJlf'llt1PJ"f LL~~~n1'YltJlf'llt1!'1f\.1J1~LL~1'Yll\l.yit,JL VllJl~t1lJ ;\IL iJ~t11L VI~ 
~ltltlJi.h~n 11V1'1i.:1ft'L ~1ln 11L1tinftJ.:i1 -Ji.J1'lJ i.J1.:iVl~n~mn11 fin "rn 1ri tilf'llt11'11~1V11'lJ'YJn1~ ~'lJ 
~~L1tl~L~tl1 VI~ i\lUL YltJlJltJ\ln11t1f l\llll'W'W,~1 ~ tti1 \lt1fl\l ~tJ\l1'Yl tllf'llt1m1 -Jt1tJ~titf tJ\lrl'lJ 

IJSJVl~\l'Yll\I ~1~u1'Tftljl~ tJ\I crL1ti~LL~~ crt1~ 1,-x 1 Lu 

1~u,iiJ~L11,~'W'lJ 11 '\~;jm1-Wl\J~ lvt~n'3'm~t:i.:in11t1tJ~ 1'Tf11ri ti1f'11t1!'11l ~1i.J 
LL'lJ'lJ~l\l "] rl~ L if~nl1t1tJ~ L ~L ~\IU1~1~f'Tlt11'1-f~t:i\l~n 1'Yltilf'llt11'11° nl1t1tJ~1'YltJlf'llt11'11 

-X 1Li.Jn11L1 ti~f~tJ.:i L~n~SJ ~m~~~ ~n,~i1'~tJ ~n'lJ115n11t1tJ~ ~tJ.:lti1~L ti~ ttJn1t1L -JL~n;jfit11~ 
Vl1m iJ~1!1~tJ\ll'l~LtJ\l L -JlJ1n~t'j'~ tll,~~tJ.:l'WtJltJlll~il1t~ti'Yll.:!VtJiJ1 -JiJ1n~t'j'~ 115n11Yi~~ 
1'lJti116Jt1~L ,L~LLri n111i'thtlllJLL'lJ'lJff1 ~vt1m1\lLflti1liJt1~L,1 -JL~mn~ti1llln1~~tJ1tJf ~ 

.yl,~L1 tl~f ~~ ,~L tJ~ 1Tinl1~L VllJl~t1iJ~~~ 
s. 7 .1 ~riTI1nn11t1tJ~iriti1f'llt11'11 L~tJ"l~fiin'rl1,1mm~tJ\ln11t1~tii1 1;'ti~tJ\l 

~nn11fiin'rllLL~~tJ\ltln11~1\l 61 LLtf 1 L ir~ L11,~'W'lJ11;jtJ\lt1U1~ntJ'lJ~ltltlJ 5 tJci1\lrh ,n ~ 
n11t1tJ~ 1ri tilf'llt11J111 ~L ;-\l1J1tinn11 ~" L~LL ri 

n. n11Li'V1~\l~tJ !1i111 

"' ... 
~. nl1L~tl~LL~~tJ15'lJltJ 

ti. n11t11TI!'l 

" . n11;'~rhn11lJ 
d .... .... .... 

, . n11f'ln'rl1ti~ti11~1ti!'l~LtJ\l 

L~ tJ 1Lti11~~tJ\lt1i.J1~ ntJ 'lJ~ tJ\lm1M~rnci1ULLtf 1 L 11,~-w'lJ 11 tJ \ltlU1~n tJrnLl'lt'l~ 
tJ ci1\l,~!Ji tJ\l ;jti 116J«4J'W'~in~ LLt'l~L~t11iJ11ti,~ LL D\l Lwn 1 -JLL ~if ~r;;i" 'Lill~ tJ\l t1i.J1~ ntJ'lJVl1tJ 115 

n11t1tJ~LL~t'l~tJ ci1\l,~Sj~tJ'lJ~1tin 11\l~ 11\l LLt'l~,~~tJ\l L~tJ 1 itJ\lrl~L i\'~n11t1tJ'I-\ t ~ti L i'LtJmn1 - ~ 111 

~~t11tJl,,~ 1 -JL~n~l~LtJ\l t11L iJ~q~1~-tJTI'lJltJ 1 ~oW\lnL~'lJl\ltif \ltiltll,,~&\l 1 -JL~nrtn'rlltl~tl ll 
,1n'lJriti11iJ 111t111V11tJ 1 i~tJ\lt1~~Lil~LL vtci\lt1~f'1f1ncitJiJL~L i\'~n~ 1!m11t1tJ~t~ tim1L ~rm Vl1tJ 

tJTI'lJltJ~~tJ1,,~Lil~n11'lJ11ti1ti~tJ\ltiln111 it11ti1m ~tJ 1 -JL~n L!Ji1JJtJ'lJV11tJtinutlJV1l 1 ~~tJ\lL1ti~ 
nL~ ci1~n11t1tJ~ t~ t.Jnl1t11TI!'llt~t1liJ11tln1~ri1 L~Vl~l ti115 L il'~t11LLt1~\ln11t11Til'1L YltJVllitJ 
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~~ tl'Vl1Brilfl1-:i'Yl ri~B ~b ~ B 1 ib~m ih 1~1-u'VI ~mfl rn"Yi 'Vl1 B fl ~ 'Yl l~ 1 'YlrJlf'll ~1·d bu -ul'i-u ci1 -u 
fll-:i ~B-ucl 1V11rn~fl.;tm1 r;-ufi"l~b~Bfl1ir11'YlrJ 1 1111~~1b u-u1ir1 bBfl - L 'Yl n11ci~b~16.J 1-J~ 111 

~l-:i'Yll~r11-u l'YlrJlf111~~1cl1V11'u tl1:::ir1 ir-u 1 ~6.Jlfl~'U c~fari~i1fl 116.Jb ~wh 1-utl-:i::'.b 'Ylf11l 'Yl rJ ~ . 
111 ~11ri'~flci11bb t"11V1~ 1rJBci1~ fl11~m1~ 1-u1:;r;:::b 1~1 3- 5 ll~~1-u6.J1) n11b iX-u1 'Ub~B~ 
ll l~l fi, ~:; 1 'lfb U 'U~ B 1-Ufll-:i ~{1~ l\Pl.J 'Ull116J bb~::'. fl 116J ~ 1-;tr; Lrl rJBlflrJ l '!51 l 'Yl rJlf111~~1 
~~B rl~'Ufll1 ~f l~flntfh-f11-nrJ 6.J fl 116.Jfiiri~f l~ ~11 rf~Ub ~Bl'iB~fl l11 -Jbnr1U1::'.~Ufl l1 ci ~51 

' 
flrnrh1 ibbri~b1rJ-u1 i6.Jlfl~~rifimB~ 
' . ' 

8. 6 jj~'\Jtl-:Jfl11'lJ'HUlfll'i 

f111%ri t tl1 bbfld6.Jf111b1rJ-ufl11~B-u1ir11'Yl r;1m~m1 'Ub ~~iJ1lli lm1fi-u Bl~~:;%ri 
1r1Bci1~iXBrJ 2 1TI bbfl~~~cl1f1qi ~~:::l'iB~~~ 11rn1fi-u1r1bb ri "iiEiu~1r;" (scope) bb~::'. fl116.J 

bim)-u" ( intensity) iJB~fll1iJ1llilfll1 

8 . 6 . l iJBU~lrJ'!JB~fll1iJ1llilf\11 'V16.JlrJ~~ fl1 1 6.Jflll~iJ1l~iJB~li5lbb~::'. 1lrJli51 

~~::'.~16.Jl~ ~6.J~~l'Un'U~Bri1 i~Briflcl'EJ~nU'Vl~n~m~nl'Vl'Urll l Ci'in~1;;r1Bci1~~ m . ~l hir 

u11'11 BTii'u1r;111 mfo 8 . 1) t11 V11fl111r1~~ 11rn liJBu~1rJiiB~m1iJ1rn1fl11bLcl'1L 11~:;y..iu 

lfl~ B~11~ l~~:;,\'1r; 1 -J'Yl11u11 f\11iJ1lli ln11fi-u~~rn~rn::'.l U'UB ci1~11Ul~ rr~i1fJ'YlTit"l~iJB~115 
fll-:ibb uu~~b~i.JbbBU bb~~B~i.Jlfl°itBm ~r;~ 1ri~flr11 r; 

flci11 lrir;rt11tlb~rJ1nuf111ft11ir11Pl1~ -i 6.J1i_J1rn lf111fi-um~~:;m:;ri11r1V1~1 r; 

fl. fll11.J1llilfll11'U1lrJlil'lrll~ "] iJB~l'YlrJlfil~~11l116.Ji51~ 

ii . f1111.J1rn lf1111-u11r;1ir1~ijb UBV11~11::: 1flcl'bfi1rJ~n-u b '!l'-u 1ir1bflijbb~::: 
1 'Yl r;1!'l1~~1'Yl1~ fl lrJ111 t"l c1~ b~ r; 1nu ~1ii1:n-1111y..i) 

ti . fll11.J1rn ln111:::V111~ 1'YlrJ1m~~1rt11tl nu1ir1~~ti6.Ji'imn 
~ . m11.J1 ru1f1111:;V111~1ir11·rw1m~~1niJ 1ir16J·1-rrm1111~~1 

'"ij • fll11.J1llilfll11::'.'VI 11~1lrJlil'l 1 'U1'YlrJlf'll~~11l116.J i5l~rJflb i'Ulil'll'YlrJlfil~~-i' 
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~LL'1.:is:lfl1l)J;)t)L .;;~ 11 ti1iJfltJ~l!'.JMl.:lnl1 1J1U4ln11n11.:!il11.:l,~Ln~L 11~~fll, 
,~'\,JL 'Vl)Jl~t'4)J ~1'Vl1rn~n~m1ti~ 1 ~1~~u1l1~t"l)J;ln~n LLt'l~iJmt'4~fl LL ~~iiflflifi 111-J·~h11ru1 

3 1l1~n11i1.:1-rt' 
111~n11LL1n : nl11J1U4ln11~~,~,if1.:1;''1'Yil1 "rfL 'VllJ1~~lJLL~~t'4flfiflifl.:lfl'lJfl 11).J 

,j'fl.:in-niJfl.:IL~n~,~t'41)J11t"lAm~nfi~fl1'1 '\'1¥11).J fl1l)Jt'4~ 1, 

1l1~n11~ 2 : n111J1ru1n11,~,j'f1.:i1 ..rt'4fl'1flifl.:inrnl11'Vl)Jl!'.JiJfl.:1n11Am~n~~,r 

~1~n11~ 3 : n11t'4fl~1ir11rm1f'l1t'4¥111 ~L;.:i1J1ru1n11~~ 
L 'Ylfl t ~foflLrn~)J~!;!'.Jf'llt'4m1 "rf lJ1n~t'4f1 . . 

.... .... a :::, "' r "' ,::t a a 
8. 6. 2 fl1l)JLiJ)JiJ~iJfl.:1m11J1ru1n11 'Vl)Jl!'.Jt"l.:I iJ~ 1~fitJ ~l'Vl~n 'Vl1fl fin1 

(degree) ~,~'\.t11ir1n11!J\1.:1 "I lJ11J1ru1n11n~,.nm.tmiL'Wti.:11'1 L~l'lfl~,j'~ "I 1~fon'lJ1ti1'1-1 
'Yl11'1J LLi 111 'Yi11lJ;.:i,j'tJ.:i;jn111J1lli lnl1LLt'l~,~1J1lli lm1t:1::111J1.:1 fl1llJL iJ)JiJ~iltJ.:ln11 

1J1lli ln11;.:i ;jtl ~ 11,~1J1unn 11~1.:111;.:i,~;j ~n1~L 'Vil-I l:::t'4l-l L ~t:1.:i~.:inci11; .:IL iJ~ DtlJ'Vll-Yi~,J 
t'4ll-111t1,~i..l ~'1J~1~t:1ci1.:1t'4l-!1J1cll-!1n~n L Y11l~fl1ll-l'Vll-ll!'.Jiltl.:Jf'1111 "t:1ci1.:i't 1" (how) 1 ~L~tl.:I 
fl l1L1!'.J~f\11t'4tl~ f\11LLnifqJ'Vll LLL'l~fl11i..l~u~~~'Vllimi1'Vl~fi'Vl1t:1f'1T~lnfifl1ll.J~LL°l·h~tl~ 
11'1 ri1 fl iJ ln t:1cil.:i11n l'l l l-11~fl111J 1m1fl11n 11t'4t:1~1ir11 'Yl rJ1fl1t'41Pl1tf1 rJ L °l.t~L ~ t:1.:ifl11iJ 

LiiJi~~~tll,,~f\1~'YilL~ 3 LL'lJtJ fit:1 

8. 6. 2 .1 fl1liJLi~i~1~L;.:J~t'4lJ~t'41~ (coordination) tfimm11ri1ir11Pl1.:i"j 

Yi~,J;jL i!'t:1V11&m~'~tln~iJ1~t'4iJ ~t'41~n~ tfiri~ 1~ii'lJ1~n11t'4t:1~~1P1m-dt:1.:in~l'll'lt:1f11i..l n11 

i.J1m1n11L'!f~'\'.i,~;j1ir1LLn~ (central core) LiJwv1~n L'!f~fll11J1m1n1nt:1.:i'Vl~flcymi..l1~t1iJ 
fin~1 Y1 . fl. 2 s21 1 ~nciiJ1ir1t'4f1.:1Lt'41iJi..l1~t'4'1Jn11rn~11'1 

' 
8. 6. 2 . 2 fl1liJL"limi~L~L;.:iniJn~ (combination) LiJ~n111J1m1n11~'\.t1 

Ltll .. '11L ~t:J.:i" 'Vl1t:1 .. '11iitl .. ~1f'lq,i "I iit:1.:1LLi;1t'l~1ir1~LLl'lfllPi1.:in~lJ111iJn~111 ~'lJ'Yl Lfi'lJ'Yl'Vlil.:i 

'Vl1t:1l'lt:1~ Lfil'lt:J~ V1it.:1~'Vl~nt'4mn1'Vl~f111 • 
8. 6. 2. 3 fl1liJLiiiJii~L~il1ULL'lJtJ (amalgamation) 'Vll.Jlr.Jti.:1n11'1-t1Lil't:1'Vl l 

t'411~ill~t'4iJ ~t'41~n~1 ~L ;.:it'4'Vl1'Ylri1n11 Cinter-desciplinary) ~11'1J11iJL 1L ~'1Jm1ri~'lJ'Y1 Lf1 
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1J'Y1'Vl'ii~ t~muvn:: 
cfLL!Jl~L ~ti11 fll11J1tl4 lfll1 L ~L~fh'.ltl1ll.JL 'liiJ'li~i!tl~L \tti'Vll~l1::.;f~ LLlT,:;n1~~~ 

11.l LL 1J1JL fLLcl'1nmiJ LL!Jl"r111cimJ5'.iifttiV11 L ~rn~tl~1T~ti~iJ1niJ1r.iV1tnr.itl1::n11 UtlJ'VllL V1ci1U 

1iJL ~r.J.JLL!Jl,:;Lfi~~nflfll111l.Jfi'~L 'Yh o;f~ LL~~.JL~r.J1'liti.Jn1J1Tifll1~tl~ fll1,~ ttJ1bLml.Jfll1 

L 1 r.J~fll1~tl~1~LL!Jl~::~tllD~fl11 fin ~l l'l ~tl ~,~fll1~ ~'Yi l'VI ~fl ~m LL~ :;1:;1J 1Jfl 111J1'VI 11tifl ~ 1 rJ • 
fll11J1tl4lfll1fll1~tl~1'lfl1'Y1r.Jlf111~1'l'i'Vl1tintj~~fl.JL~1l.JtJ1::~1Jfll1ru:n-1li11'lll.J 

'Vl~fll.l1'11tl1::ti iJfin~1 ~ .f'T. 2521 .;f~ ti1,,::LL~~--lfll11J1tl4lfll1L~1::V111.J11r.ii'lf1t~r.iti1 
flr.J'Vl~flfll1LL1J1J ~~l.J~~l~ (coordination) L~~.JLL~~111~f1 8. 4 
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8. 6. 3 i!l«.:imm..J1-nh::nTlL~nTllJ1tlnn11 

s. 6. 3 .1 if~V11Lflr.J1nu~111-wa.:1LL '"~!llJ 'hw1m.~,j~~~1~'1-:1,::'Ll'i'L1r.r1.~f'-.h 
n111_J1onn11~~Sj5j;i!J~ 2 5j;i 't'1u.ri 5j;i~!l.:l'!J!JU,j1r.J LL~::;j~iJ!l-:1'11llJLilJi~ 5j~'!J!l-:l'!J!lUil1r.J 
~~,::Lit~ L ~L ~!l\IL 'if fl'Vllt'411::'!J!l\11lr.J1-,flfl ,::itllJ-llJ1tl4 lnl1 ci1~5j~'!J!l-:lfl 1llJ L ilJi~L U~ 

. L ~!l-:liJ!l.:in 11; m::uu 'l ~~!lflfl~!l.:inuV1tfo"i;11~nTv1~fl 'L 1 1h::L~~~,::,j'!J.:iit llJ1'W,11on 

1h::n!luL'1u.ri~lll'W~!l\la-:1 LL ')fl~!llJLL~::~u 11~1"1~!lci1.:i~-:1Ll'iLLrl • ;r 1C~n. ....,1!) "~L1r.J~" 
11L~!l L~m V1ci1iftf11Tn ~lLL~ 1 '!JU 1~nl11J1tl4 l~'U,:: ~f l.:1Lt'41mh:: ~un11mLL~:: th: tr.J-,f-ULl'i 

innit!lm ~r.J-:!L\P1 ;jif~....,1....,~1r.J1h::L~-u~n1~.:i'V1 1 f'i1!'lt:ilJ L if~ rn1L1r.J-un11~t:i~irw1f'l1t111'11 
L "UL ;.:i1J1nnn11~-u,::ihr.JL iL~n~1lJ11mh::nt:ium~-w~-:11 -ul'i1~mJ::tmLL~::m~-w~w1 L1'11iL ~r.J\l L\P1 

L~n,::;jfl 11lJL ~mt-u'l-u;t1rn-:1....,1!l'LlJ 'V11m~m::ijfl11lJ1"an-ht11111-wa" LL 11P1trm.nrn\l t~nij~'YlTI 
-w~l'l!l~IJl'!Jt:i.:IL '!JllJlnWJm ~r.J.:!Lfl qLLl'l.:iL ~t;i11 L1l!ll"J,:: 1 l1f11l'lt:ilJ~t:ii1qi'V11L 'V1~1~-uL1P11i"r'lt:i~iJfl11 
L -w11:: L 'V1!JJ11 n11L'1r.J-un11~!l-Ui'Ylr.Jlf'll~1J11l-uL ~\l1_J1rn 1m1~-uL111llt:il"J"J::'V1~m~r.J\l~"J::L~r.J ,;t:i\l 
rllJ~Ill'Wa-:ILL 1fl~!llJL'1 LL~::L ill'V1lJlr.J'!J!l\lf111L1tmf 'Y11\ll'Ylr.Jlf'll~l'l1~-u L1 l~t:i\ln11 L '\XL~nij 
fl 1 llJL i11, LL~::'Yl1llJtl-:llJ'YllJl'Yl'!J!l\ll'YWlf'll~l'l1 ~L~ tni!l-:lfllJ~l!'l LL~::~111-wa\l LL 1\P1trtJlJtJ ~LL; 1 

8. 6. 3. 2 'V1~nn11'!lt:i\ln111_J1nnn11L~t:1L1P1fim~nn11-W~-u1'V1~ncyl'l1n11fin-ri1 
l'Ylr.Jlf'll ~IJ11~.:illlr.JL -u1h::L 'Ylf'1LL~::'!Jt:i\ll'll\l1h::L 'Ylf'l"J::L .;;~ 11 n11~f l\l'V1~ney!'l1n11i'lmn 
l'Ylr.Jlf'llt'11'11L 'UL~-:11J1tl4lnl1~'\i "J::~\P1'V1~nrn1L '\ici.JLLlJ1Jl'll\l '1 n-u Lil°'li lJl\l'V1~ney1'11-nr.JiJ 
1 i'V1~nn1nri\l " ~'V11'Ylr.J1n11" Ul\l'V1~neym1 iL ·~fo'V11t1111::irn\liinl'l1\l'1 iJ1c.it11iJc.it111w1'1i 

u1\l 'V1~ncyl'l1 L 'lilJ1\li.J1::L 'Ylf'lL it'lirn11J1rn 1n11t1P1r.Jtnf1i'r.J~111"r'la\lLL11P1trt:iiJL U'li'V1~n LL~::~~1rh 
ii ltll'li L "J 11'iLLrin1 1~\P1'V1~n n11"J1n 1m1i.J1::t11\ln'!Jt:i\lrn1fim~1LL ~\lir1 ~ LL~::~ 1P1mrnn1nri'1 ifii 

' 
n11~t:i'li L 'liLL uul'\1\l '1 L if~ m1~!l'lit1P1tJ'!J1J 1-un11LLni1qi'V11n11~t:i'li t1P1r.J'!Jr.Jl!'.ln11~ut111 '\i 

t'jtJlJtll1'\i LL~::n11L ir~'!JlJ 1 '\inl1'Yll\l l'Ylr.Jlf'lltlll'li~\lUdJ'!i~'\i ~bLfJ\lfil \P1 llL ~tJ\l m~'nn 11'!JB\l . 
nl11J1tl4 lnl1~'\iL U'lia\l~L 11 Ld-Jt11liJ11tl "J:: n1rm~rn \ll ll iLL ii-n-ri'V11ri-n-riL "J~Ll'i L "r'l1l::~Utl)'V1 1 
LL~::~i.Jt1111fliJ1nmr.J'V1~1r.Ji.J1::m11 'li'Yl1\li.J~~"J'1\l '1 ~m11,::Ld-Jt111m1m::m:: 'Yi1tici1\l~m ~ \l 
'V11m ~ r.Ji-iErnn iJ l L '\XL .;;'liL U'\i111-w~-n-\P1L "J'li 11'i L "r'l11:: L 11"J:: ~B\lfl 1-U\l ti \l i1qi'V11~ 'li'l L il''!i filtl4tlliJ 11~ 
'llB\l t i.J1LLn1iJ ~,::,\P1~'\iiJ1 it:i~-iim~r.J'!JB\ln 111J1 rn lrn1miJ ~'V1~ncym'Ll'in1'V1'\i\P1 'L -ninl'i1 r.J 
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8. 6. 3. 3 wniJuri'Vl~'\.-1 n111i'fl116JUr1'Vl~\.11 \.LiJU1\.Ln11iJ1tinn11itw1tu 11 

b U'H~\!~cl1fftl}B ci1\!~\!\PlaiJu 1\.Ln11b1r.mn11~v.\.11ir11rw1m~f11 Trim~vn:::a ci1\!~\! 1 m~a\! 
b ~B'Vll 1 'Hbbl'l~:::U'Yl 'Vl1mbt\~:::b~B\!~""U:::~l6Jl~B\.L n11~""U11ru 1~11:::UUflB\.Lb "'JJ1.J fl~Brl"'U'H 
~ 1ia~""U:::\Pla\!~n111.J1'u1.J1\!b1.J~m-lbb 1.J~\! bU'\.-1~ rim.J1un\.L~ 111.J11 b~B\!iJB\!fl11iJuri'VI ci'Hii'H 

' ' 
b U'Hf)ru~iJ'lJ~1.J1:::~1iia\!115n11~a\.11 'Y1ri1rn~mi. \.Lb ~\!iJ1ru ln11 b -w11:::\.Lan""U1n""U:::l'ia\!1.J1u 

1J ~ \! b 1J ~ rJ 'Hbb 1J ~ \! iJ iJ 1 \.In l"Jb 1rJ\.In11~B\.I1 ft ~B rlfl f.t B \l Tl iJ 1.J1 ifqj l'Yl l\! n 11 fin 'l;l bLf.t 1 rJ \! "'U::: 

l'i'B\!b'IB rifll.tB\!lliJb "'Uflfl~'!JB\lfl1ei~B\.L~n\P11 rJ L -w11:::~:::itwn1~""Ul"Jru11 i' "fl 1ll.JUr1'VI ~\.I" ~\! 
bU'Hb~B\!~cllfltlJ~""U:::l'ia\!~"'Ul1ruln\.LBVl\!"JBUflBUb'W11:::~1~11tim:::ri1,\P1aci1\!n1'1\!'!J11\!~'Hba \! 

8. 6. 3. 4 1.J1:::~um1ci~f111bft'H ~\!fi'1\P1nci1111l'Hf1B\.Ll'i\.L "] bLl.tT;\1n11~a'H 
1'Y1ri1rr1~f11i. 'Hb ~\liJd"ru ln11it'H V1iJ1rit1\l115n11~""U:::~ lflB'Hb "'JJ1.J LL~:::'Vl~nn 11'Y11\!1'Y1rJlfll~f11 
1 ftitm1rJ'Hl\P1b1riwfb~ri1nufl 116-Jf Yr'H~l'H 'Y11\l1'Y1 ri1m~f11~~1LU'H ria'H~b~m 'V1ci1it'H""U:::1\P1 

firn~ltl\!fl116Jbbf1nl'l1\!1::: 'Vl11\!~l'!Jl1ir11'Y1rJlfll~fl1~\.L "1 (UNESCO, 1972 : 5) L~B 
~""U11ru1""U1nfl11iJ"rrn1ri~\! nci11 b1l""U:::'Wu11 b11""U:::~1iJ11ti1i'115n11\Pl1\! "l 1\P1iJ1nww 

'Vl~1ri115~,:::'U1iJ1M'HL °r4L~nl\P1b i1L "'il L \.Llrn \lb'lfl\lbb~:::L-da'V11b1111:::~cl1ffqJ"] iJEJ\!lifll'Y1rllf'11~1'11 
Lbl'l ,1nn11 fin 'l'.'ll 'VI tfo ~ 1'11L'H1::: ~u 1.J1::: b1iJfin'l'.'!11\.I1.J1::: b 'Ylfll'l l\l "l LL~::: Tri mv. -w1::: 'VI tr n 

eym1.J1:::t1iJfin'l'.'l1 -w. fl. 2521 it'\.-1 b11,:::-wu11 'knn11fin'l'.'l1bb~:::'kn~n.1'H1'Vl~ncym1\P1 
-wri1ri1m fl'H "m1~am '\.~~ 1 ftL~n1\P11u1.J1:::~un11clm\!" (direct experience) ).Jln~~rieJLLIPi\! 
~'Hh11 "nciiJ~fl\!b~1iJ1.J1:::~um1cl~1\Pl" 1'H'Vl~nt'l'm1.J1:::ti).Jfln'J;1 -w .ri. 2521 '!JB\! ' . 
m::: 'Y111\!fln'l'.'l1nn11ii'HL 1J'Hn11~'HV'HB ci1\! LL~ ~ri 111'Hn11M'H1ir11'Y1 ri1r11 ~1'11i. \.LL i-:1~1ru ln11 

,:::l'i'B\!L oJ-u 1-uL ~B\!1.J1:::~un11cifl1\! b i.l"U1.J1:::b~'Hcl 1f'lqJ ~\!~LD'Hb 'W1l:::L 'Vl~~~~11 "n11L1rJ'Hf 

b ~B\!b vfo 1 ftbn rlfl116Jb 'lJ1 l "'U~'H b~fl""U:::~l6Jl1 tl~lb 'U'Hnl1l\P1~ 'Hn1m~ L~n""U:::Sjehw~ 1).J1 'H 

n""Un116J\Pll\l "] b ~Bfl'H V11'lJm~~~cl1ffqJ "] bb~:::,:::Li.J"U1.J1::: foirlt).Jlnn --J1n111 ftL~n1uofl'-:1f11~a'H 
'Vl1BfllBTIU 1 rJ""Uln fl1 bLl'l b Yi rJ\! B Vl\l b~ r.n " Uqj 'Vllcllf'lqJ~fl1 er~a'H ,:::l'i B\!filii\lB ~m \l~ 1lfl1"'il::: 

b i.lm~i'~ 1 1 ftf111.J1n'l'.'llbb 'H:::~1aci1\ll 1~\l,:::ih ri 1ft1.~n~1).J11ti~\l;JBn1:::rh1\P1m).Jfl 116-J~\.L 1 ""U 

LL~::: ~a l'ifll.tB \lnu fl 116-Jti 'kl'i ~\l ""U::: L i.l'H~ ~~\Plan11b1 ri'Hf B ci1\l"l 1 ~\l,:::D\! bn l'1 ~~~fi~l'i eJbLIP1 \! 

'!Jm~'HBbL\.L:::-J1 
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" LDl'\-i~lrJ b "Un11t1t:i'l-l1YlrJlf'!lt1\Pl1~'1-l *~t:i\ln11~~~ 1 ~L~nj~nf1191 
j~nn11'1 1rJ 0MmLL 'U 1f'l 11~f1 191 n11 t1t:if'l11~'\-i~1 rJ j~nn11°11\91t'lt:i\l 

t1fl\lLt11~f'l1l~tl\91 b 'UL :n-\lt1f l\lt111 nl1L~t:int1111't1191 b 'Unl1M'U . 
n11~,11ru lL~t:in 1-inin11t1t:i'l-l ~L '\-i~l~t1~~'1-l L D'UL~t:i\lcl11'lt1J~~~ 
~t:i\l..t1~11'1fl ~~tl'1f'lcl'ti\ln1Jf'l 1l~t1'Ub ~ LLt'l~f'lllm ~1t)JL ~1J t\Pl 

°111\l\Pi1"U'l1\ln1rJ ;\Pl 1, LL1:1~n11~1PJm ln111 "U1Pi1"Ut1~ift)Jt)Jl~t:i\lL~n 

1 ~~1n~~191 fl11Yl rJlf'llt11Pl1'Y)nfl'l-l~~~t:i \l LL 'UL ~11n11t1ti'Ul°r1rJlf'llt1\Pl1 
b '1-l'YJn "I t11~11ir1ii"U L1l~~~t:i\lL'U'"U1 "UL~t:i\l1h~t11Jn11rnm\l 
n11t1f1\lLt11~f'l11~f1191 b "Un11t1f1\lt111 n11L~t:in 1-F1Tiin11M"U 

L~t:in1t1191 m.JmrnLLt'l~Lfl~t)\j;jt) 1 ~L '\-i~l~t1~~t1\91 00 . . . 
iltitl\lL n\Pl ~qri1"U~~~tl\lb r;f'lll~l.11'\-ib ~b 'UL~t:i\l-d'ii"U 'Utln~1n~~LD'Un11cl11 r;L ~'U 

fl 11~cl1f'1tiJ~t:i\ln11L1rJ'U~tJ\lL~m Yiv b '\-i'L\Pi1'1J1h~t11Jn11clm \l 1 r;~1n~~\91LLcl'1 ~\91L~"U~cl1t1qJ 
~ni.J1~n11'\-i~\lLIPi'LLri "1J°r11Jl°r1~t:J\lf'l1" qt1tl'U~~~~t:i\lri lii\ltl\l L Yiti 1~~1J1'1-lnl1L1rJ'l-lnl1t1t:J'U 
1ir11 °r1 rJ1mt1m1 "UL ~\l i.J1ru ln11ii1L ~ ~ 1 i.J t:i ci1\l ~i.J1~a°r1~111"r'l~n \Pi 1 rJ 

8. 6. 3. 5 ti11~'1fl~LLt'l~f'l1l~~t:J\lnl1~t:J\lL~n l'1\lri~\Pinci11L 11 'l-lilt:i 8. 6. 3. 4 

LLtf 111 n11~tJ'U~tl\lf'l1ii~f'l11,~L1911iffJ;lL 'U'"U 1 ~L~t)\j "i.J1~t11Jn11cl" 1'11 \lb ~LLrlL~n L 1Jm~t:i\l~ 
;lL U 'UbLt'I~ ;j f'l 1l~~lf'1tlj ti ci l\l ~ \l rJ 1191 iJmt1 '1-lt:J LL 'U~ b 'U D1~ L~ 'U\P\ \lnci 11~ ~~ t:J \lt1t:J 191f'lcl' t:J \l n1J 

11ru~n1'ru~1P1 ll.J1in~ir1~ LLt'1~f'l11~\Jiti\ln1nti\lL~n \Pi 1 rJ L '\-i\PJvm~cl1t>lqi~~~~t:i\l~~11ru lL lJ"U 

L "r'l11~ 11 1 'l-ln11L1 rJ'l-lj~ti\lL~n~Ln'1,1n~1J1"Um1M"U~t:i\lfl1~'1-l ~~~t:i\l~fl 11 ~tl~ ~"U15n1J 
vr~jl'U°r11\l\Pil'\..~IP111nf'llt11Pl1 (logical foundation) LLt'l~ffi1~\JIJ'Ulnl1°111\l\Pil~~\Plh 
(psychological development) ~mi1 v f'l1llJL~ v1~"Un'l-l b 'UL~t:i\l'Yf \lt1t:i\l \t, ~;j c-mn1~·°r11JlPlt:i 
n11L1v~t LLt'1 ::n11~\JIJ~11 ~1Pi1"U\P\1\l ~ ~ti\l;f 1L~nt:ici1\l~1n~1rJ tl91m~"r'l1~t:ici 1\l~\ln11 
L1v~n-11~ti~1 ~11v1ir11rw1f'11t1¥ii LL~::Lt\lf'll.J fiin1'1~'1-lf'l1 q t1t:i '1-l ,~~t:i\l~,11ru l L ~-:it:i 1Jflt:i 1J 

L "r'111::,:: ~ ~mn1:: 'Yl1J 1 ~L~ti\ln11~ti~f'ltJ~L ~U'Yll\l 1°11 rJ l f'l l t1\Pl1 ~~~ ci\l c-i 1:11:11 i.J rJ\ln11t1t:i'l-l b 'UL ~t:i\l 
n111 i1111'1LL~::'!l'i.l~1i11l.i'11\l ~ ~Sjti~i. ~a'\lf'll.J~n\Pi1 rJ 

~tl n,1mf~ c;LL\P\\lt1'111 L ~nl7L'4tJ~1°r1Vlf'llt1\Plfl. r;LLriL~n b 'U1~~1JD1~trnMn1'lii'l-l 
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L 11~ thit11'it" 11 ~u-,1u 'Yll~ 1'Yl r.Jlf'llt'frd~L~n L'1°11J,::L iJ uci1u1h::n m.Jti ~11'1tlJ'!ltl"~u 'jlU 

'Yl1"n11fim;1~;1L iJu'!lti~L~n~~L~n,::~ti~L1r.JufL~ r.J1n1J'!iti~~fl11lJL 'li11, 1 u~~ LL 1'1cl'til.J LL~:: 
i.1r.JujL~r.J1ffu n11LLnUtlJ'Vll m1\ifriau1 ~r\nm1~1L~u~i;i LL~::n111h::ntium:n--w 1 utiu1fli;i~n~1r.J 

8. 7 i1ifll'H1'il'Ul'till'YIUlfll'1~fluL;l ~'lfHUlfll''i 

L~tl~111rll~ "] tiL~r.J1nu1lin11t'ftiu1ir11'Yl!'.Jlf'llt'HJd ~"-t)~~nci11L {l UU'Yl ti 6 

iiu~:: L iJu1lin11LL~::LL u 1'Yl1~'Yi'1 "! 'L tlL~r.J1nu'!lu 1un11L1r.Jun11t'ftiu1'Ylr.Jlf'l1t'fi;i1'1 u1:: ~u 
tl1::rtl.Jrtni;1 LL~::lJll!'.Jl.Jrtm;1(PltJU~UL r\1-iu L if ti'Vllt'fl1:: ¥l~tlri,u'!imt'fUtlLL u:: 11ti ~:: 
mh 1rltJ L tld iiu,::-w r.Jl r.JllJL "ltu 1u1Tiin 11t'ftiu 1'Yl r.Jlf'llt'f\Jl1L UL ;"1.J1ru 1n11~fl 1ri firi 11,::L iJ u 

tl1:: tmri.trlm1'nfini;1 r.f ~1u LL~:: 1'1m~-w1::tici1~~~flc 1 u1::~utl1::rtlJfini;1Lilutl 1::L~ut11t1'tlJ 
' ~ iiC1 A d .::11.:::::111 A e 4 1 QJ 

Ll.JtlYl,11tl4lt1"11lnl1L1!'.JUnl1t'ftlU\JlllJLtlnt'fl1 m11 'Vl1tl iJ 'Ylfl1llJ(Pll" "] UUL11 

~::'WU 11url ~:: 1nn 11t'ftlU ti r.f LLrJ ~ 'Vl1ti r.fL ~!'.JU~ llJlLt'fUtl LL u::-iu L 11,::-w iJ tl1:: L~U~lf'1tl,I ti 11 

"1nn 11t'ftiu ~~iiu ,::~tJ"tJ1f11r.J;1~1.JLL ~"n11t'ff l~u11r.J1n lf'ltiL V1l.J1::ernrltin11L1r.Juf '!lti" L~n 
LL~::,::~ ti"i" 1, 1 ~L~nf~nn11t'ff l"t'f11LLu1f111l.Jfiri n11iJ~u~1~t'ftiriflcl'ti~nun11-W'WJu 1 

n111 u~i'1r.fL1!'.JU~1 !'.J " tri r.J'lt!'.J~~nci11L11 't,Jt'fllJ 11t1,::'Vl1'!itJQ~'!JN1'i5n11t'ftJUti~ ~L~U~rl~ ~ 
1Ul~L 'W1l::flc r.f t'ftJULLl'l ~::r\1ucitJlJ'Vll1Tim1 L 'Ylfl'itfl (Pl~tJrl,UQ'Ylll1TIL~l.Jlnl.J l!'.J'Vl ~l!'.Jc ULL iJiJ 

Ul~flf " L 11,::-wu 11 qt'ftJuu1~r\1u,::L "ltu1ut'f11::~1f'1tl,l'!Jtl~1ir1~t'ftJU 'Vl1tJ~L1r.Jn11 subject 

centred LLl'lflcU l~ flu11m1~ 'it'nm1fin i;1u1~-r11w:a:: L -Ju\if 1 qL1r.Jw iJw ~ti"~lf'1tl,I (pupil-centred) 

tJ ci1"'L 1n(Pl1l.Jr.f LLl'l";jfl 11l.Jfiri11'L,,i11L 11,::L~tint'f11'11r.J1lin11 tici1"'L 1n1J11l.J L11,::-wu11 

1 u1lin11t'ftiUL V1ci1~u,::;jtJ~f1tl1::ntiu~~1t1'tlJ'i1lJnuti~ .3 iJ1::n11 

iJ1::n11LL1nL~LLri : ~fl~nrn-w (personality) '!Jtl"fllr.ft'ftiu 

iJ1::n11tit'ftJ"L~LLri : Q'Ylll1TI (strategy) '!ltl"'!l1nun11L1r.Jun11t'ftimL~:: 
tl1::n11~t'fllJL~LLri : ll1iftl,ll (philosophy) '!Jtl~fll~,::~llJl 1 iL Ylti 1 ~nTn1r.Juf 

'!JtJ"L~n1J11~L iJl'VllJl !'.J 
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th:a~huhlliufi,:a \i'~l ~"fl~~.;'~ri Q'n1ii1m11fl~ ~hw1t'f11~fL \IL •~~1m 1n11 

LLC'l::L~fl~111e~ '1 fiLriv1ffl~ LW ni111~LLN~ n'.i1n1~~"1::v::L 1L't1 ni1L"1viJfl,n1·nJ 

'l iL1int1~,,mn11LLa::n11d~L~iJnn~::i. ~itlLLtl1.Jth~ '1 1. '1LLriL~n LLfiflth~l11\"1"L 11,:: 
'1t:1~ fll1it~fl~L ~t:J~~fll5n111~LLL't::tl'!'-,rqJ1L f 1iJ1NC{iJNL'(1llfi1 v ~~~ il\11. ~11::11L 11 li.icc1iJ11t1,:: 

,.,~m~v~,1m~'1~L~~1if'"lfimh~L~",,1" t"m~~1::L;'1~tli'-,riu1n11L1v~n1JCC'1'",f~ ricc'1'" 

,::'1t:1~fll1it~£l~tli'-,rqJ1'Yl1~n11;\n~1fl"i.W"il'1Lil'"~«n 11~~tl.f-,rqJ1,,t:1~n11-A't1J'"i 
,., «ncs'11fifll1n1«"' 'l i'LLC'l::tli'-,rqJ1n11L1v'"n11cc6'" «L 1 ~L1 v\4n1«"'ti"il'1L ri'"~«n l '"n11tJD,m 

d1~i'tJ~fllEin111~,,'1~flli~L'{'1'",f'" ~ LL'1"'"" 11 • ~t];in11iJ,,'1"'flll,::L il'"L ~'1"'fiSj 
fl 1 ll.J d1ti'tlJ'1t:1n11L1 v'"f ,,'1~L;)n'-J1nn 11f}m«n~m::L~~1::~ 1,,'1~fl\lflLL ~,1 ~ · .ff ~,::CC'1 "flld't:1"' 

nt1~C'ln111tri~t:J~ Amidon LLL't:: Flander flriLLPl~lfiLLtlL'tL 1i'" • fll1'YlrJ1"1CC'1'f L~ri1nrn~'1"' 
" ~"r1TI1nn11t'ft:1'" 1rw1"1t'f,rf Shf t:1Lf~Ln'1fli.ht'f'"'l,ri cf LL'1~'lfl1Lt'f'"t:JLL '":: 11 t~tJ1nn11tfll 
n 'm11l.J LLC'l:: L iLt1n;fn~1fll'"fl 11'11 rl'1'"Lt:i~if'" ,:: Sji'"'1'1 '"fifi'1WEl~t'f a'UitJ '1'1'"LLC'l::t'fll.J11t1 

;l'llil'l'1t:1ci1~n-r1~~11~ LL'1t:1ci1~'t1n'1l~ tl1::L;)'"d1'1tlJ~t:l~n11t'ft:1'"ll~ 5 tl1::n11il'" ~LLPI~ 
~'"ff~ 11 L11,jt:1~n11 'l i~;)nSjri1'"11'-J 'l ~n,n11l.J 'l i'-J1nfiq" LLC'l::~ri1ri1'-JC'lflltJ"r1t11"r1~t:1~flJq 
t'ftm'l ii.t't:iriflqfl 'Yl~i!L ~mflPi Lt:1n1t'f'l iL;)nt'fll.Jl1t1LLt'ffll~fl11'-J;ifllL ~~ LLt'ffll~t:1t:1n"r11~'11~ 
YitJ~n11l.Jt\~n,jt:1~m1LLt'ffll~t:1t:1n LLC'l::,::Lu~n11t'ft:1fllfld°t:1~nt1LL~1~trit11ri~t:1~m::"r111"';Tm~nin11 
ti* 1 i · t'ft:1~fl~'-J1nn 11t'ft:1~,.,ii~a~· fll$j1111::n,f\dj~ ~ri~LL'1~flt:1ri~~1LLC'l::tl1~LLPl~YitJ;;n11l.J 
~t:J~L~n 1 ,.,, tl1~LL~1'Yll~fiL ,.,'-Jl::t'f'-JLLC'l::tJn,j't:J~L ~1if'" t:1\t~n11L tlfll tt:inlt'fL iLt1nC'l~ijt:J~Du;; 
~ 1 rll'l~Lt:J"' l.JlnL ~l Lflln cit:1l.JLU~n11rfi'l~Lt'f1'-Jtl1::t'ft1n11clLLL't::L ~)J~~ 'tin~:: 1 iLLriLt1nl.J1nf ~ 
LL,; 11n11tl~filin11,1~ ~ tll~t:1ci1~'t,Jt:11,,::rfi'l~fl11'-JL 'li1,, 'l iLLfiL;)nn¥Jl)J LLPlnLil~LL ~ 1 

'Yll"'fiflJYl rllrlll.J,:: 'l iL;\nL'1Lnfllfl1ll.Jfi'1L ~t:J 1 iL ~1L'1rfl)Jl1t1tllrl"r1t:J'1t:Jt:Jnl.JlL tl~flll~fll t11 

1111ri1 ri,.,1m ~ ri~11ri~1~t:1t:1nl.J1 ~ ~,::L il~Lfl~t:1~~t:1'l ifl1rf1l.J11t1¥111,rft:111't'111 L~n 
L,., ci1ii~Ln l'ln11L1 ri~f LLC'l::5jfl11l.JL 'li11, '1'1l-l1niZt:1 m ~ri"' 'l" 

LL,r 11 fil1t'ft:J~ 1"r1rll"lL'{'11\. ~ ~~1J1tl4 lfil1,f~,::~rJlrJl)JC'lfll1J"r11Jl"r1~t:J~fllC'l~Ltl 
n 1'11)J,;(~iiL'1,.,)J1()fl1l)J1lfllL).] '1t:i~·rhn 11t'ft:J~LL'1 t:J ci1"' LfllLC'l rJ LLPlfll,:: ,j't:J ~Yi rll rJl)J L iJ ~~i~ 1 

. . -. 
·.~:·.·:·:·.· ... •.·· .· . . . . ~f! 351 .. 
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,, ~L~m 1~1~L 'Vl~tltJ~it~fll'::fiti.:ifi'1 ,j'tJ.:lrl1'Vl~'1LL~~i. '1L~nf;'n~hn11tJci1.:15j~L'fl:: ftn 

'Y11.:11~L iJ~nqii , Li'.J~fltl4:: "'l'::fiti.:1V11ifin11L~tJn 1. ifli1t11iiL ~tJn1::Pj~ 'Vl1m i'1fl11ii«~i., 
LL~::~1u V1ci.:1«~tJ«'\1~L ~i~n~.:i;jm.J~u;in11 i. '1ii1n~L'f'1 i. ~n11«tJ~u,\~::flf .:1fllfl17'::~~nrnii 
1 in11~:4ii~«1~~tJ.:1n11i.t1LtJ1ti.:ith.h::ntJtJ~.:1 5 1h::n11ii1Lil'ti~'1~'1'1L1tn L ~11::,::Li'.J~ 
n11,\'1tii.'1~111~n11L1 ti~n11«ti~i'hh::th1~1n~ti~'1~'1'1L1~1 

8 . 7 . 2 L 'r1flitfltJ1.:11h::n11~~ 1L1~ hL ~tJ "l. '1n11L1 ti~1'r1ti11'11L1'171 ~L ;.:i~1m 1n11 

1h::t'41J ~~~ ~LL'1.:i Lfil1LL1~m 'r1fili'.tfil1J1.:11.h::n11;!.:1'1ti L u-d' 

s. 7. 2 . 1 n11;''1n,n11ii\~'\tti.:1L1ti~ Lil~1fin11~L~~i.iL~n~.:i;jtJ'Y11fhn11)J 
L '\t)J1n~~l'l LL~::L11).111t1n1::rhL'1V1~1£J1ULL1JtJ L,;-~ 

n . n11u~u~n11111.:1tJci1.:1 (LL'1LlJL ,\'n11'Yl'1t"ltJ.:1) L Y1tJ i. iL~n~.:i;jtJ~m.J°H 
'Vl1ti'Yll'lt'l'tl1Jfl11)JL i1i.,1 °HL~tl.:l~fillL~t'l'tJ°HLU LL~1 L 'Ylfili'.tfil~fil11L ~°H~ltlfl11 L iitJfl11lJ~1f'itlj~ 
f'l1'1fitJ1£JLDLLcl'1Lil°H 'Vl~n 1 °Hfll1U~u;j 

· I d .., g A ~ I 

~ . fl11'Yl'1t'4tll.JLL 1Jl.J\l1£J "] L ~tJ\Jl11,t'l'tll.J ~m 'Yl,,," n ~Lflt\4'11Jl\ltl £Jl\ltJ1,,:: 

L il°Hn11'Yl'1~tl\l LL l.JtJt'ltJ\l tll'l -tJn LL~:: L "1L~n'Y1111ti.:11°H 'Vl1tJtJ 15111ti 1 °H"1tJ.:i L1 £J°HnL~ 

fil . n11'Yll'l~ti.:1~1~fo.:in11 L "1L~nfi°H~l.J "1'::,Y'1.:iL~'1m Yl'°Hn11'Yll'l~'1.:iri ;j 
1f'l1-:i t'l'f 1-:J ~LL~ °Htl°H L ~ti L "1L~nfi°H ~un~'Vl1ti'Vl~nn11Li1f'itlJ~fllL ·~hrhd'.h~L ~'1-:J~L~n, ::,Yti.:i 

L1r.mfL 'Ylfl~fl~fl11 L 'lfl~LLrl fl11tJfil.J1tJ L "1fli1fi.t1ntJ°HLL~::'Vl~.:lfl11'Yl'1~'1.:l'Y]flflf-:i1!J1tJU1::t'4-:Jfi 
~1f'itl)~tJ-:Jn11L1tm min,1m~ti,Yti.:in11L ~L~nL~L1£J°H1L °Hfl~LnmeriY1'°H,1°HLLcl'1 v.:1,::,\'1£Jl "1 

L~nL~L 'li1i.,V11tJ;jfil11iiu1::fi'u1, 1°H~l.J1°Hn11aut'41°Ht'4tJl.Jt'41°H~n~1£J L ~11::L~tirhn11'Yll'lt'4tJl.J 
Lt11,~i.m\lLLcl'1 L~n,::Ll'l1jttin1t'l'il1~~n11'Yl'1~'1.:lillYh11m1 tiniftl)'Vll ~;'l'li'1 tl'i'LLr.i\l LL~:: 
'Vllitit11DLl'l1n ~ 1 £J DtlJV11cl1f'itl)tJ ~~fill ~t'l'tJ°H ,::l'lti.:i 1 iL 'Ylfll\fil 1 ~ V1~1 £JlU LL uu L ~ tin1::1'] °H 

1 "1L~n~\l;jtJiJ~u~LLt'l'l'l-:iitJfil'lL ~~ · L ~t) 1 iLL ~1 ,11L~nt'l'1ii11t1L1ti°Hf ,1.:1 Sjfil11iiL i1 i. ,t) ci1\l 

LL ri,1-:i LL~::t'l'lill1tlLLt'l'l'l\lfl1lilfil'lL ~~ l ~L ;\l1Lml::r; 1,11tl4L'1L iJ°HtJcil\l~ 

-:i. n11i. i1fin11~ut11°Ht'l'tJtJt11~~f'l1n1V1~l'l L "1 L iJ°H1fin11;'l'lthn11iii. "1LLn 

L~n't~n11>i~11-:iii1nn111ni1>iu~ fl1'11,,::i.{ltJ\ll~ (work sheet) n1'V!~l'l 'Vl1tJiitJu 

V1ii1v L "1L~n LL tl-:intjiiL~m iJ~ntjiicitJ m ~tJtiniftlJ'Vll LLt'l::11iin°H'Yl1n,n11)J 1 °Hlu LLuu'11-:i "! 
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fhn11ii L Vichi! ,::iJnn1·w~~'1ti1"V1'1'1L ;~~iJ u,j 'Yl11'tiJ't,Yfl1tiw!"11L;)n u'1ri::m.~ ,::itJ"tJ ~1.1;i 
V11m1v~itt1"1iJf~"m~ V11'1n1::Cf1~u ~"nTn1v~ft1ci1"ti'L,rri1'1V1i11v't 1 r;,n11iJ~;" 1,.; 
L ~tJL°t.:iLmii"'L ,.;L;)mnflfl11iiL i11, ii1nn11,~L ~~L ,.;L;1mnfln,.,L;vi4fLL,jL ~v.:itl1::n11L;iv1 

, • n11tfl ·n,nniiLLt1tJ~CfiJ~~1~· ~1v£1.:i n11;''1n~m11iJLil~1" '1 V11tJ 

nqii '1 LL~1L1v.:111v't 1'L w~1tJ.:iL1tJ~ ( vi1fl L ~L'ftll~~~L viii1::L'fii) m,,::;'flLil~1tl1.:int<ii1V11fl 
1t1aL Vl~tJii'11.:i '1 fllfi n,n11lJLL'1t<i::nqiivi1mL'1t<i::,flL vici1~~Lilfl ttJnlL'fL °t1L~n Lfl1jci1~11ii 
¥1llJLLl'lfil1llJL'4~L ,'!Jfl.:ILLl'lei::fil~ filcfilflVLLl'IL ~tJ.:ltlfltJ~'ltl '1fltlflltllll LLt~::filflVL~fl~ L ~L~fl 
1::~ 1'1:: 1-:i 'l ~~~mltJtll.:lfl ci1.:i~fll~,::Ln '1~~ "t,r tll.:Jflf \lfll~ll,,::L '1'~ 'l ~L~fl\lYlm~::~L~flfl 11 

Lfl°1un11~n~~Lil~~Lf'1,, ~"m,,::~ifl.:i 1iL1t<i1i11nn 11rhn11ii 1 ~,fl~~ '1 
~. '!J1.J1~n11at1L'41~L'4fltJL'41~LL1.JlJLUl'1f111\l qLL~\lf11'1111Tin11if ,::L "f-1'-ll::L'4ir 

nrn~n 1 ~1::~utl1::tl'-ljifn,,1i11n~t'{'1 l.h::L~~~lfltl)'!lfl\lf1~1;' l'1rhn11ii LL uuU~L ,\'L iJ~n 11 

fil"f-1~1'1Vl1tJ~'\tl 'l ,.;;''1.fhf111"111'1Vfl1qL'4tl~ LLl'lflcqL'4tl~,::~ifl.:idj~qLtf mi1~ 1tJ 1,.;L~n;'\'1 
n,f111"11,.;L Vl'-ll::L'f'-1 LLt'l::L'4tJl'1fl~tl.:lrl1.Jf111~1\J~lf111L'14if1L~fl~.:lnlt\'\l L °t1fl11'-IL'4'141, L ,\'14n11 

;'l')"f.111~~~iJn1cl n11 'l if'lltll'-I LLt'l::n11'l °t1LL vici.:iim~t'l ,Xu 11LU~L~tJ\lilLD~~t1'1 qLLl'l.:i 

f11'1111in11;'1'1n,n11'-!LL uu-d' ,::,f 1 v 'l ,.;L~mnl'1n11.L1v~f LLt<i::iifl 11'-!L ii l L w) 1 tJ'1'14LtJ\l "l\Pi''-11n 

u1\lfilf·JL~nm,,::'1tJtJDtl)"f-1l Ll'1'L '141U LL tJtJL'ltn::'1~LLt<i::u1\lfim,,::L i1 't, L1'1~n;f \li11nn 11 , 

L ~tJ\l ~f'll filll'i"f-11 \lL i1L1 LLt<i::,1n iJ1::L'4um1cl '!ltl\l qLL~\lLtJ\lLfiltJ~tJ 11 L~n ,:: L'41'-!1111fi l"f-1141'1 

UtlJ"f-11~,::;in ,,1'1~fl 1'1 LfitJ ci1\ln 1'1\l'!l 11\l~n \Pi' 1 v 
ir. n11;in,,1\Pi'-w{J]~LtJ\l Lll~1in11~L~n;'l'1n,n11'-!{J]l'-l~fll'-'fl1.J"f-1"11v tl'iv 

n111,flu ~.:i.:11'!4L il~"f-1t\'n L ~fl 'l iL~nf1~fil1'1{J]1i1~1~.:i\P11v{J]'l4Lti\l u1.:1YinL1vnn,n1"liiLL utJ-d 11 

"n11;'l'1n11L'4tJ'l4LLtJtJ t iJ1LLn1ii" ~.:im,,::rh L!1vit<i1v1iJLL tJtJ rr\lmffv~\l~lJ.W vi1mfl~tJ.:iijtJ 
LLt'l::Lf'l~tl\lfl .t'lnLIPi' L,\''14 teaching machine LLt'l:: computer LD'\4,r'\4 itJ~iiiJ1::foir'lt'!ltJ\l1TI 
n 11~.:inci11 '14tJn ,1n,::L iJ14n11iJ1::"f-1ff l'1L 1t'llLLtr1 ff .:iL iJ14n11ci\lLL'41"11,.;L~n LIPi'L1V14f\Pi'1tJf'l11"1 

~1"111tlLLt'l::fl11'-IL'4'14L ,'!JtJ\l{J]~Ltl\l LL~'Yl.11niiitJ t~LL£j'\ltJ~'-llfl'-lltJ"f-1t'llrJth::n11 L if~L '14f11m~ 
,r tJ\l t'l\l'YJ'14'-' lfl L ~n'!l11'1 iJ1:: L'ftJn11m"l ~\P11'!4«\l filll L vn1:: ,::~tJ.:i'Yi1.:11~ t l'itJ ~1 ~" L,JiittJn 1 L'4'Yi l\ll '14 

ti') tJ~l'W'\l "l,JiittJn1L'4'Yil\ll~L il~"f-1~ -film:: ;.:iiif'l 11"1"11\lL ~'14 ,lflfl1LLt'l:: L YltJ'U~\ltl ~Lil~ iJ1::~1 
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tt.r:i&iq.liLguwc-a14::r.u~i~L"~ui.a,µ ic-aa.l'L"rc.t.u £ · <; • 6 

rcyc-~,::~iiu1.;ic-a1T..t.LUC-GlilrcLtY z. <;. 6 ~ ,. .. 
u~iC-QIT.tCYC-»::~iir:JLUC-L~ tnrctLQ LtbtbJ:t~.ti:IC-Q~ itt. t tLULtt.l'ffl~tLU T. <;. 6 

,µr 1 G!'tLtc-a~ iri,vrn~Yli GtilJi. t t1tt.~q1rn14::r.::~,, tt.atiltLUtt.rJE,itLurc.c..c.u~y 

~!tLUtt.1,.YC-.ti:i::.c.rtllilkl;tt.~q!t j!tt.~i::r.::~,, rJLrc~L~ ibt.t.11::r.c-~ .c.1c-LpG.tLUtt.t;!. iL~ C-Q ,.lfl::~ 

ti.Q.ti:i.t.LUtt.r:J~i.t.LU L~l1L.t.l).Ji,~C-~::r.~t;tt.~qm~c-i:r:iLrc~ tt.~r:JLrc~*rcLtY <;. 6 

~YYh::~lflii I 

c-aa.::tlll~l tt.L~tt. t Ltt.l'ffl~.t.LU11,VC-Q~YIBQ.tal~::gu~::~ii r:J»~r:J ~P. LtbtbIJ~.tilti.L~ti.1,.m.t.hrrn 

~fm~itt."tLr:i~ tc-~u~r::u~~c-Ll).t tt. iitt.~i\',,tt.t~_µL~~ ic-~c-~ u!l~tt.~i yc-til::.t.f1tllflk::~,, 

rJLrc~c-~rcLtY r:iumL~ic-~C-lJ.L~C-G,.lil::~Lt, tt.~tt.~tLrJiµiiu;r.u~tLUJi. t tLUtt. t v. 6 

lflYLtt.Qtt. UL~ t lil~itt.U. iL~lltLteLtiltt.ti-L~~ iu~i ,. 
Ji. t rJ t~::~C-~ U~it ,lt)tt. ttLUU1,l'ffl~l'tLtY::~ii ~ ttt.till'tLtYl1,VC-Q~Y~QtilJi, t L, C-L!flLli1.tbJ:tyiitLU 

u~j.lfluic-»tLUr:l~l l'tYC-»::~ima~~t ,, C-~M.Llltiltt. t ~ t L~ iu~~~ tG~, }lfltilLIJLrJLJ.~Ul.~C-QIT.!llRUllUGi ' ., 

tt.r,prtltYti. t ~ t qi iu~i...~ ttt.G.ti:i.t.LUti.~, .t.LULm.t.hc-~ itt. '!flfl.tillldlr:Jl).~ti.Q.til.t.LU £. 6 

rJ L~ l'tl ~, l'tllfl!,)t-;l~l). [lrt»U~, rna.Jtt.r:i ~, .t.Lu::~rn tYC-QIT. ti. Qtil.t.L u 

!,lt-:l~ tG~ i !,lt-:lf1ttil::!,liiC-Q!,l~l)..t.LU!,lt-:i~::L.t.Yi~ qAC-Q!,l~LJ. tt.L,~1-trttilC-,lt)tLU U1.fhIJr:lt~ ' ,. 
rwu::tf1C-~U1.tbIJ,lJitC.LU~~r:i~1ti.QtiltLU c-~r:iurn tLUUU.thc-~itt.ttt.QtiltLU z. 6 

L, C-L\f)~y::tLllti.1,.mthrt~ 

l'tLtYQ~IA ~~~rrnrtLtYJi.tG~, L, "tL~::tU.tLU C-~r:lLl'tlA tLULmth~LU T. 6 

,ll'f1lG!flC-~~l.t.LULm.t.hC-~iti. l,}lfl~LlJUJLJ.~ti.Q~tLUti. t 

L,tb~L~::.t.L~l1,Vt rJ ~i f1ttil::~GM.ti.,!f!\f)ii C-~Ll'tr:l Ll1~Lll.t.W~~ L, C-L!fl~r:l ~i::~r:i Lt.UL~ 

ft~.L!IA.fl g·g 

t~,, L ~l).11ti. U-ltL~u~i L, ~L!fl~r:l~,::~r:JL.t. .t.LULm.t.h 

C-~ itt. t ti.Q~tLUti. tC-Lpatb~L~C-Q~ itt.~i ti.Q.tal.t.LUti.rJ~i.t.LUti.tltill1tl-tilC-~IA ii · fh 
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9. 6 1mp.h::~"fi V1iJ1!'.Jth·n!'.l~::L~!'.J ~'!l fl"i~n1V1~~-n',::it1tJ1in11L1m.m11~fl~ 
1J11~LDl'VliJ l!'.J1ll!'.J L ~1::!'.J::L 1~;~rll'Vl~~L f eh~L V1ti)LiJ~11!'.J~::L~!'.J~Yi'flcq~fl~,::LiJ~qn1V1~~ 
t~ !'.Jn1111" LLt:-J~ rll'Vl~~thn11iJ LL~::n111h::LiJ~t:-J~ 

9. 7 1mp.b::~"fiL~"YitJ~n11iJ LiJ~11.JLL1J1J'!lfl"n11n1V1~~11'1tp.h::~"fiYi1~1'1J 
n11'tt!'.JiJfl ci1"n f 1"ii11" 1 ~n11L1!'.J~n11~fl~1'Yl!'.Jlfll~l'lfl ~L ~"1J1m ln11 

9. 8 L"r'i1l::L'Vll'J11 iJ~'r!6~fl"nl1'Yl111Jfl1llJLU~Lflntll"r'i'!Jfl"1i11lJ'1fl~ 1Jl"fl-f" 

L n ~ ifl ~ ~ LLrJ"1::VI 11" ~ 1 !'.J1 'Tflnl1~ l~fl 1llJf LL~::nl1~\JlJ~ lnl1 L ~~l~;\Pl L, 1Jl"Yin ;j fl 1liJ 

~ fl"n 11ri'Lil ~fl ~fief fl"n~ 11iJ°Yf "fl 11iJ ~ fl"n11-n' ,::1.J11J;J 1 LL~::1.J ~u~ \Pl~ 1 iL VliJ l::~iJ 
rl1J~1ll"r'i~"bb 1~tffliJ ;"LU~L 'Vll'Jt:-l~Yi'rh 1 '1-1Ln~1J104lnl1L ~n11L1!'.J~n11~fl~ 

9 . 9 ~nnn11;im~1 fi~flf1 LL~::1~!'.J 1.l::Yi1J11 1ir1flml'lm~l'l-f t:-J~~Yi·th1n 

brlfl t ~t~1j n11Ln'r11'11- ~"LL 1~tf fliJ Lb~::;] 1iJ~'r!6 ,::LU~fl"fi1.J1::nfl1J~cl1f'i'f.ljl'ifl'!J1J 1~n11 
1J1lli ln111~1 'Tf11ri!'.l1f!l~l'l-f 

9 .10 '!lfl1J~1mb~::fl11iJLiiJi~1~n111J1µnn111'Tf11ritJ1f!1~l'li~~ ,::LiJ~iJ~Yi' 
cl1ti'tlJl'lfln11·~h11ru11 ~'!l1J1~m11J1m1n11 

9 .11 n111_J1ru1n111~~n'r!ru::t:-J~iJt:-J~1~ niJn~t~tJl'l1"LL~:;t:-J~iJn~L;iiJ11.JLL1J1J'lf~ 
LiJ~n111_J1ru1n11t~!'.J fllfl!'.J ~n1 LiJ~~1n1V1~~ 

9 .1 2 ~11 1Yi~"LL 1~ifliJ n111i"niJrnm"Yil'l1" "I fl1liJV~Vltj~ 1.J1:;~1Jn11cl\Pl1" 
li11 iJ 'Tfl~ Lrn:: fl 11iJ ~fl" n 11 '!l fl" L ~n L iJ ~;r 1LL1.J1 Yi' cl1f'i'f.ll ~"\Pl fln 11L1!'.l~n11~fl~1ir11ri !'.J 1 fll~l'li 
L~L~"1pru1n11 

9 .13 n11~fl~1'Yl!'.Jlfll~l'l1L~Li"1J1m1n11~~ fllq~flwa:;~fl"Yi!'.Jl!'.JllJ . " ~f1" 
1J11!'.J1n1f!L ~n11L1!'.J~l'!lfl"L~n 1 iL V1iJ1:;~~ LL~::~fl~flcl'fl"n1Jn11~\JlJ~1n11'l~If1L~n ttw 
fllfl!'.JYit]~n11iJ ~'Yl1i1fi Lb~:;1.J1iff.ljl-n'L VllJl:;~)J" 

9 . 14 n111i~111-Lfln~11 n11YJ~-flli1J1!'.J n11~1lil'l n11;''1n•m11iJ1~11.JLL1J1J 

1'11" "I LL~::n111 in11filn'rl1fi~flf1~1 !'.Jl'l~Lfl"-a:;Lu~~ri1i1nn11~ti~i'Yl!'.Jlffl~l'l11 ~L ~"1J1m1 
n111 ~h"L1 !'.J~1.J1:;riiJfiln'rl1Yi'L V1iJ1:;~iJn111fin11~~ "I 
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9 .15 n11 'l ~L~nt'l'15jv1J~~'11£J"~Lfl'1 t'1£Jn11ri'1t'lfl'1LL tJtJ~1m ~flrll'1~fltJ 
n~Lnm-riL~flL ~L~n;ln,;1f"l~fl1'1 L ~vn11au~1~~fltJ~1~ ~i'v;''1n~m11).JL ~lDLLtJtJ~~)J 
~~1~ ,~L tl~ rifl'ttfl~,~,h tJ 'l ~L~n~1).JTrnL1tJ~f LLC'l~~f1'1fl11).JL i11, 1 ~~fl'1fl<ffl'1nt1fl11).J 
.. 'I .. 'jj ..... 
'1fl'1n11LLC'l~fl11).J~~~ ,~fl'1 L'1n ~'1'1 
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rt.t.1::Ut~ i~.t.LULm.t.h~&iti. 1J.lll.t.1L1'UJU.~L1'.~ti.Q.t.1_H.1.fiiLt1-::~L~~1ttl.L\).~~tf1miti.Q.t.1.t.LU~~ . n 
~L~.t.i::ra_l.Aomuiu~~l§~.t.t.Yti.~}lfl.t.1L1'UJU.~t\Q.t.1.t.LU.t.LULm.t.h.t.LUti. t' L~ ti.~ iti.L\). . 11 

~L,.11.t. i~LpQ}lfl.t.1L1'LrJU.~ L1'.~~L_£..t.1nY1 Q!'J 

riu.::tU~l':l~::'-~~L mt.Ut:}.t.t. YQj~t\_t\.t.LUL m.t.h~& iti. 1J.lll.t.1L1'LrJU.~ L1'.~ t\Q.t.1..t.LULt\l'M~..t.LU . 01 
' A 

ti.~l§Ui~M.::~U.RU.1:!~1i 
I' '=' t:I F' 

!\1'.l"l1::..t.fits~~1i~~~LpQt.j:lUrJ~'-~L~.t.i~LpQrtY~~Lhl\l~.t.LUQ~/b~L~ltLt.Y~}lfl.t.1LlJlrJU.~ · 6 
A 

lfltrn~ 1rJQ,tt.UL1t~1J.1tLt.Yt\Ql rJqH.LUt:SY., t rJt..\'>::HLULm..t.h~& 1t\ "[flfl.t.1LlJlrJU.~t\Q.t.1.t.LU . 8 

.t.LULm.th~& 1ti. "[flfl.t.1L1'LrJU.~tiQ.t.1~Q~~~rtiq.tL~~l':l~~ i_.~ tC-~ . L 

C-L~.t. ic-Lp QU~iQ~!\1'.l"ll ::.t.ftlllk!1:!~L~ C-lJ.L~~Q~:;~_H. 1.fi 1,..Y~.t.1::.tftlllfl1-Lt\.t.LU ' 9 

~irJLlt~C-~rtLlY 

:;~ii rJ Lrt~Let ic-~~.t..t.f1t\_t\ t\ Q,t.1..t.LUt\rJ~ it.LU L~ ..t. i~Lpra~if1Q.t.1~ t...t.111::'-L.t i::~ii .t. ic-Lp Q 
A 

~,Ct~ft.t.LUt\ t u~~ti.~iQkllfl~c-Ql.6:;'-~lkmUitst\,t\rt.ttu~llM~& ,~~.t.1:!.tftll1111-t\rJ~ it.LU . s ' A 

C-L~.t ic-LpQLttl.t.Ut:}Q~ ilkttlU'l_H.t.tt.Y ti._t1.rJLlt~*rtLt.YUQ~i.t.LU . v ' A 

rt.t.1::Lrt~ i::U~.t ic-Lp Q 

lflti.~Lµ.t.t.Y t\_t\}lil.t.1L1'LrJU.~L1'.~t\Q.t.1.t.LUt\ l,.YC-.t.1:!.tftU1111-::~ii rJLrt~C-~rtLt.Y rJUtlfl.Leti . t A 

..t. i~Lpralb~L~ltLt.Y~t\_t\.t.LUL m.t.h~& in ttl.Q.t.1.t.LU . G 
A 

.t.i~LPQrJLrt~ltLt.Ytst\,t\lfl~~nt..t.LULm..t.h..t.LU · 1 A 

u.nnLU.rtLOLU .. . 
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tJ~ 9 

rmtJrvuh1Nam:nrwatlounau 
'II 

L~fl q~l"HL~~n'~lL it'tJ 'VllL111::'!J fl\11Jm1 £.J"Hif LL~ 1 

i;JtJ'ti.Jifl'1 :- . 

1 . 'Yi1LiJ;\lfitJ\l;jn11i191 LL~::1J1::L ij"H~~'Yll\I n 11L1rrnn11L1fl"H 

2 . n11 i l'1LL~::1J1:: Lij"H~~;j fl 11iJ vtiJ1 mL~::fl11iJcl1t1qJ fl ci1\I 't 1 

3 . 1~tl 1J1::L1\lf1'!ltJ\ln111' l91 LL~::1.b:: dJ"H~ ~fl 11L U"Hfl ci1\I 't 1 

4 . n111 i'ifl'Yll91L1fl1Jfl11,::ii1L 'it"Hn11tJ ci1\IL 1~\l,::1J11~~~ 

· s. fl111iLntitsntJ::L1Lil"Hvttrn1"Hn11n1vt"Hl'1,l'1*vtiJ1£.J 

6 . iJ1~1n11~fl11~liJl 1,n "Hnl1l\91LL~::1J1::Lij"H~~ 
7. ifl~~titJ"Hntr1J;jf111iJcl1t1qJtJci1\IL1 

8 . n11tJtJnifl'Yll91L1fl1J~~fl11;jL m1'itfltJ ci1\IL 1u1\I 

9 . n111J1::L;j"H~~1Jm1£.J"Hfl1fl11 l'11L it "Hn 11fl ci1\I L 1 
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L~tl q~1~L1'1~n~lL if tivtlt'411~'lltl-J1J°r1L1 ti~ 'itLLtt 1 ,~t'4l)Jl1tl'1tl1JU~vtlil-J!J\ti 'ti.J-d\~. -
1 . rhL)J;-J~tJ-J;jn1111'1LLt'l~U1~Lij~~t'l°r11-Jf111L1ti~f111t'4tl~ 

2 . n1111'1LLt'l~U1~Lij~~t'lSjfl1l)JV!)JlVLLt'l~fl1l)Jdlt1~tici1-JL1 
3 . 1'lilqu1~t'4-J'1'llti-Jn1111'1LLt'l~U1~Lij~~t'lfl11Lil~tici1-JL 1 

4 . n111i'itiri1'1t'4ti1Jfl11,~~1L ii~m1tici1-J't1;-J,~1J11q~t'l 

s. fl 11Li'Lnm-riti~L1LiJ~vi~n1 ~n11n1vt~l'1il'1*vt)Jlti 
6. )J l l'l1f111-Ylfl11i.t1)JlLm ~n1111'1LLt'l~U1~Lij~~t'l 

7 . im~t'lvti~n~1JSjfl11)Jd1t1~tici1-Jt1 
8 . n11titinim~t'lvti~n~1J;jfl11)Jd1t1~tici1-JL1 
9. n11titinitiril'1t'4ti1J-Yl~fl11SjL rifliifltici1-JL 1u1-J 
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nTah::Lij~~mi'.J~tJ-:1Phh::nm..1fiLi1~f.ll LL~::1i1L i'.J~tJ ci1-:ifl-:1'1tJ111..11~ 11L1 £.J~n11 
t·rn ~1 ~n111h::'1!'in~'l-ll-l.~1fiL~ £.J1n1..1n11fimflL ~1::'11..ILfl 'l n'1ll-l, l!n,, ijn11~1L~tl\I 
n 11U1:: L ~°H~ tu i1lJ1Ln£.J1itl\I tl ~LL"fl-ltl u,j 11,:; ,j tl\I ;jlj fl'lfl'lf.'l~tn ~ ~ 1 £.Jti,,:: ¥i'tl \l;ci 1~Ln£.J1 itl \I 
n'lJn111191 LLf.'l::U1~Lij~~f.'l L ~111..11~n11L1,£.J~n11L"ftl~ LL'11.jfl'lfl'lf.'ltiLi1t1f.ljtiL'ft'l,:: l'i'LLrlfi1~1.'l'tl~ I 
L 'W11::L D°Hl.lfifif.'lfifl ~'Lnf.'l~flnrn~nlJ1ntiL'{fl ~u~.:i;jfl'l11l.l'1t'IL ~~ 11"1~1.'l'tl°H ::~tl\l;jfi11l-lf 
fl116JL i 11, 1 °Hn111'flLLf.'l::1h::Lij~~f.'l '1f.'ltlfl,~;j"11lJL"{1lJ11t11 ~n11~1fi11l.lfLLf.'l::1lin11\J\1\l'l 

1 U1 ifi l'i'L D °HtJ ci1.:i ~fi11l.J ,1 \lm::n1i-vi-d.:iri ~LL!Jl.:i;j1h::!.'41..1n11nhn~~,::vm 11 n1111'1 LLf.'l:: 

fl 111.h:: LiJ °Ht:-J f.'lnl1L1£.J~n111.'l'tl°H 1 ~1::~1..1u1::t1 l.Jfln'1'l~~L U°HL~tl-:1 f.'l::Lti £.Jf!Vtl ~ L 'W11:: L '1n n1~-:i 
~m~1L~'lJ t1P11 wrin 'l 1'11~ n11Li111"&.Jm1'll.'l'tJUfi11lJL 'l1f.l)n11viit111tJ\IL'1n'l::~tl -ah::LiJ °H 

t:-Jf.'l l wrin '1 l'i1°Hfi;jn11Lu~£.J°HLL Uf.'l\I UtlJvnfi'ltnn11i1ln-i;1,rn,::u1::!.'l''lJn°Htl ~Ll.'l'l.Jtl,::Ll'imi 
L~r.i.:in11~\91 1P1 1 6J ~f.'l L °Hl'il°H Ll911'11°Hvti't\I t~WL'il'Wl :: vt1tlUl\lfif \l,:;L ~\IL~\ILLf.'l:: 1-Jfi11~cl1fi'~ 1 °H 

l'il°H~~ i1~~1LL~L ~£.J\ll'il~L~£.J1 tf1£.JLlJn1\t\lti\IL~tl\I~~ '1 L ir~ fi1l~L 'l1~'Yll\ll'i11i11..Jnl £.J 
tJ116Jcl ~\!fl~ LLf.'l::~l'lL'"'J1JtJ\IL~nLf.'l£.J ~LL~..J;jitl~\ILnl'l"&.Jln'ltm1£.J°H 'ltni1lm;1LLf.'l::fi1-m"&.J11cl 

1 "H~ti l "Hfim~n°r'Jn1::~iJ ,rn,::-wu111.lflfitu vtci1~~;j" 11l.lf LLt'l::l.'l'~i1f.llf.lllriL vt~1::!.'l'l-l LL!Jl 'Yl 11 

fl116J ~6J1J1mrifl11LLn 1v 1 °Hl'il~tll1l-lm &\lfi~ LLf.'l::;l'l L 'lLLcl' 1 ff..J;jfi1l~Lil'Wftl~tJ ~LD°HtJ°H 
6-Jln L~ tJ1 Lm1::V11-J1r.itJfitl'lJ'Wtll.'l'l.lfi11'l::'W'lJ11fi11lJLil'Wfr.i~ 1°H1f11.jfifif.'l~°H r.i1,,:;;j ~f.'l~tJ 
L ~tJ\16J1,1mi'lJ1"Hn11L1v"Hn11~tJ°H L Yl.tJvtcitJV!f.'ltll.Jl.Jfifif.'l L -J;jfi11~!.'l'm~1m1 "Hfi1l~LD"Hl.'46Jl~n 
iJtJ\l~\l fl6Jl'll6Jri'W..Ju111t1"Hl~°H;jfi11~'lJn'W1tl..J L °H11'1J 1~n11~..Jnci11 i!~V11L"Hn111 -Jn11 

fin i;l i! tl\l l.'l'tllD"Hn11fini;1LLf.'l::«.:ifi~,rn,::L it°H 1 °Hl'il~l.'l'~Uf.ljf.ljlLL!Jl L ~~\I l'il"HL~ £.J1 ;\l'Yil 1 oJ 
n111'\91 LLf.'l::u1:: L~°H~f.'l L °Hl.'l'm°Hfilni;1*LLl'l'L °HL~m-dtl91m'il-w1::L~m~m V1ci1~1L1"&.Jn11i1ln-i;1r.ir.in "lu 
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'11L it~~1¥i 1 ~tl.:ifl'-lLLcl'1 l!n,:::Lnfluq,iV111 ~V1~1v "! 1'11~ L ,r~ nTnH\.1iif 1L iJ1n1Jtl.:ifl"1LflLil 

~L ri1~fl 11'\'4Sjt't~'Vl1tif'l11m :::~n LL~:::jfl-UL ti.:i 11f'l 1·n:::i.J 5lliifl 'W.ti.:i ri cl1.:1L1;.:i, :::Sjf'l 11"1 L 'Vl'-J1:;t't'-l 

;j~tl ~n11'-JV1~1 r.Jti cl1.:1~u.:i1J tin 1 ~&.:imJ Ll'i'L V!-u 111..jf'lf'l~L 'VI ci1~-u;jf'l 11 l.Jjf'l11'-Jt't1l.J11titlti~ ii:i.:i".:i 
LL!Jl V'.:i;jf'l 11"1 citi'VI clv -u ~,::: ·.bf'l 11l.J1'L iJ1 ifl ~Ln fli.J1::: foirifo cl l.:i L 'VI l.J1:::t'tl.J ';j qf 1J1.:1 ri1-u,jn ;:; . 

nci11-J1 ljfltl~~;jt1~uq,iq,i1ey.:1 "! L'V!ciTtf;j11m~m~m:::~L1vn-h ".;;'1 t1'1LLl'l''hLLf'l1J
00 

L 1·~1;:/ 
"r11.:11-u 1fl "! ,j'n,:::t'tf1.:iuq,iV111 ~&.:itil.J'Vl1tici1~nl.Jti~L~ti v"li.J t1111~'llti.:iif q,iV11~.:1nci11 ciLLIPi.:i 

tlfl 11-.i l,:;Ln fl,1nn111' fl LL~:::i.J1:::LSJ~e.mn11 flin ·~n~*L 'it-u 1-ul'i1-ut1~ Uqjqjll.JlnL n-uL i.J~~Ltl.:I 
nci11 tflr.J~1 LD L Lcl'1L11,:::~1J11 n11M1.11ci (examination) LL~:::n11°t'lflt1ti1J(test) 

,:::L iJ-uinmn111m.:in111'flLL~:::i.J1:::LSJ-ue·m 1-uf.'l'ti 1-Uilln ~1°t'lrnL v\.:i LL~::: ~n--v:::titi 11L iJ-u 'll1.11~n11~ , 

n1:::°r11n-uv cl1.:1L i l.J.:I 1fin1 fl~-u f'l1- v1--v 11 ~ fl~ti fl"mq iJ nmti.:i ~n--v:::~flL ti1fl::: LL -u -UL iJ -uLn m'Yi 

n11-W,11m 11i11.:11mL~:::vnclti.:ifl 11l.Jf.'l'1~11ti'llML~n l.l1.:1flf .:1fl:::LL -u-u ~fl1,:::-W,11m 11 ~LLfi 
L~n~-uti1,,:::L iJ~115n 11m:::i;j-u 1 ~L~n ~fl11l.J m::: ~ti1tif-u ~,::: illn~1Lci1L1v-u 'Vl1m.J ~u~rhm1~ 
~1.:1 "J l 'Vl1iLL~:::Sj11m111~~.:1~-u 1-ul.11.:1tvmr.'l'fl1,:::1 if'l:::LL-U-U~L~n1mrniJ-uLfl~ti.:151tirhn--vfln,f.'l'til.l 
11L~nL V1ci1~-u;jti11"1f ti 11l.JL i11, 1-uL -ct'tiV11t111:::~ti1"ll'in 1r.J°t'ltifl1iJLLcl'111'1~ ln'itti vL -W v.:i 1fl 

1.11.:i'Yif'l:::LL 'U-U'Vl1m:::~1.lfl :::LL 'U'U~L~nLfl°11.l~Wij:::ih r.J 1 ~fl1~Lnm'Yi'Vl1ti LL 'U 1°1'11.:1~-0V:::L iJ1r.Jl.l'L Yi r.J1.l 

f'l11~f fl11iJf.'l'1l.J11ti l'l~tifl,-uf'l11l.JLLl'lrnh.:11-uLL~l-Jl.J~-u "! 'llti.:iL~n 1-u~-uL1v-u~f'l1n1~.:1f.'l'ti-uti~ml'i 
LLflL -U°t'11.:11P11 .:in-uiJ1~ fl::: LL -u -u ~L~n "ll'i,1nn 11°t'lflf.'l'til.l'Vl1 tin11f.'l'ti l.l L~L -ULLIPi~::: f'lf .:1 ~::: 'Vl-U ~ -u ,:; 

L iJ -u~.:i~titi vn1:::\0j-uL~ ti-u 1 ~L~n qi.Jnmv.:i LL~:::tl.:if'll.JLl'i'W, 11m l 11if 1'llti.:IL ~rnti.:in~ qi.Jn fl1ti .:i 

LL~:::&.:1f'll.Jn~,:::1fl1jfl L u'l-iiititl.:1rnl'ILL~:::n1:::\0j-uL~ti-u1 ~L~n,:::~iti.:i~m mL~::: 1rff'l11l.Jt1-u 1, 1-un11 

L1r.J-uf l ~iJln,r-u qi.Jn ti1tl.:I LL~:::tl.:itil.J~:::l'iti.:l'VllLL 'U 1°1'11.:11~f'l1ll.J11l.JiJmL~:::1 ~n11f.'l'~l.lf.'l'~ 'U 

LLnt'tti1tf-un11flin~1vcl1.:i"l1 e.mn11L1v-uj'llti.:iljmV1~1-u'llti.:il'l-u;.:1,:::~LL~:::SjfJm111~miJ~i.J111ti-u1 
LLIPi i.J1::: L~ -ucl1t1q,i~ qLLIPl.:i 1f'l111v tf 1 LL~:; L 'it"H "ll'i'LLn l.l °t'll.l 1°1'111 fl.:lf'l1 q f.'l'tJ-u ,::: l'i'N 1i'111.l1-un 111 fl 

LL~:::i.J1::: LSJ-ur.J m iJ-u~°t'11iili~cl1nllJIPltin11~~-u1n 11L1v-uf11tJ.:i L~n LL~:::n 11t1ti -u 'll v.:i fl-U 1 ~u .:i 
Lnflr.J~~ ~~1n~~flL ri1~,:::~.:in1:::rh "ll'i 

qLLl'l.:1 lf'l1Lt1-UmL -u::: 11 L if ti'VllLL~:::t111:::cl1 t1q,i'lltJ.:l1.l°t'1L1 v-ui'.t l'iti.:1n11,::: 1 ~qf.'l'-uh 
Ll'i°t'1111.lti.:1 fl 1ll.JL iJ11, 11'ltiiJ1:::t1.:if'1 LL~:::·L °t'lf'l-Ufl 115n11'llti.:in11i.J1:::Li'J-Ur.J~ 1-u'll1J 1-un11L1 v-u , 
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nTH1tl'UL rll~'U qLLi;\.p~::YWlr.Jll.JLl1'UtlbL ~::115n11 LLWJ'Yll\I LL~::L 'Ylfl'Ufl\'11\1 "] L ~tl 1 -Jqci1-u 

fl1qt1tl'U 11'1\t11miL ~tJnl1'Yl~t'4tJ1Jn~ LL~::n11t'4tJ1JLcin~ 1 -Ju11~LUl Vll.J lr.Jirn.:in111~LL~:: 
1h:;L;j'U~~ ~'ULtl\I 

9.1 fl11:i.J'tUJ1llt\ltFl "n111.h~dhurn" r11~n11ffmfl 

n111h::L;j -u~~ (assessment) ~~ t11,:;nci11n-ut~vrf1LiJLLtr1 ,'.Jn,::Vll.Jlr.Jtl\I 

"fl 1liJYWlr.JliJ ~,::Vllfl rufi1 flllilll~ vi1ti11rui.J1:: Lr.Jif~ irn.:ia.:i 1~a .:iwct.:ivi1ti 115n11iJtl\I 

n11n1::rh 1~ -i -h5jf1 rufi1iJ1n-U'tim-Wv.:11~" ~.:1Lll~n11v1n~,::tiTiiu1vvi1ti 1 -Jfi1;1n~fl11iJ~ 
LL °1-i i~~\IL iJL\Pf L ~11:;~:;~~L~ti\t1n11iJ1:;L;j~~~ L m ifl ~illJ 1~n11n11fln'1'l\Pf 1 mLtr1 n~\!Sj 
fl 11iJt'4~u~uiti-uiJ1nf-u 5j q~v1v1l.J 1-Jti1; 1n~fl11 l.Jtici1 .:in11.:1 -i L~ v1num1iJ1::L;j-u~~ 
'Yl1.:in11~m!f1 t~m\\~1::~L~r.niiti.:inu;J1L~n 11 "n11iJ1::L5J~~~'Yl1.:in11rtn-1'1~-uviiJ1r.Jti.:1 
fl 1 liJ ~ r.Jl r.Jll.J ri~,JL ~ r.J\I LLIJJ,:; 1rivi1tim 1,t'4tJ1J 1 lL ~n ~~Sjfl 1ll.Jt'4l.J ~1cl Vl1tJ SJfilllitlltl cil\I ~fti l.J~~ 
1"Hif1Ltl\IL rll~'U LLi;\,:: Lll~n11~111,11L~mLi;\~:: fl~~~Sjfl1ll.JVll.J lr.J SJfl'Jll.Jl Sj°fi'ni;:; 5j 

L ~\Plfl~ 'Vl1tl flllilll~ 1 ~Ld~l.J~~ "] l.Jlmfom ~r.J\l L~" LL,r 11,::L tl~n11 r.Jln~,::'Vllfl1ll.JVliJ lr.J 
irn.:in11iJ1::LlJ -u~m ~v.:i 1~nmiJ ~nn11filn~nrh -u 1 vitl)Sjfl11iJL ~-u~ti \l~ti .:in~ 11 n11iJ1::Li'J-u~~ 

L ll-u iiu 1-un11~~~~~~~ r.Jlr.JliJtici1.:ifl.:1~,:;~~~1m1f1ni;11 -JL ,1t1Jnl 1vi-J1~.:1~-uStufflebeam 
LL~::m~:: 1~1-Jfl1 1iJV1 iJ1£.Jiiti.:in111h::L5J~~~L1~.:i{ 

"n11iJ1::LlJ~~~ 'Vll.Jlr.Jtl\I iiu1~n111Lm1::...;LL1Ju;1LL ~mL ,mL ,\I (deltneating) 

n11Lt11::V11L ~tJ 1 vii.,)'l.J1 (obtaining) LL~::n11t51~ 1£.Jfl1ll.Jt'4::'11n (providing) L~r.J1nuiiti~~ 
~Sjf)ru iJ1:: tviri.tL ~ti 1 iL ll~LL ~ 1'Yl1.:1"l ~n11;f '1S~ 'h · ~\IL~ti1Lfl11:;...;tiT~1n'1fl11iJ~.:inci11LL~1 
L11~::~u11 iiu1~n111h::L5J~~~~~,::Li'.J~n11iJ115iiti.:i~nn11filn'ft1~,::-W.:iiJ~ij~;).:i{ 

1 . 1 ifiiu1~n111'1L ~ti;r'1a~1, L'1£.Jr:i1;fvir:i~~~Sj'lruiJ1:: tviri.t 

2 . ~r:i.:itir:i11n111''1~aLi'.J~iiu1~n11LL1JU'1m Ur:i.:1~,:;,j'tJ-iS°jn11LLni. ii iJ1uiJ1.:1 

' "' ' tJ rJ 1\IiJ'd::lJ1.Jtl ~ Lt'4l.Jtl 

3. n11iJ1::L5J~~t'i,::,j'tJ\ltilflr.J "115n11 (methodology)~-iiJ1::ntiu,r1£.Jiiu1~n11 
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' ., 
4. n111bm1:::~bbt.'l:::n11ci1irn.1fl11iir.11:::1'11mnr.J1nun11vi1'!lv~t.'l1'11\! 61 ~v. ,::; 

IPiv\! mff r.Jf111ii11ii;jv1:::vi11\! q°r'i1n111h:::d'Jv.t:-mnu qrl ii vi 'IZ1rl1il'l~v. 1,u~iJ~1111:::n ,11iinv. 

ci1v.n11br.111:::vi1b ~v1 vi1~iv~t.'lrliiflun.h::: tmr'l.t~v. q°r'i1n11u1:::bijv.~t.'l""il:::IPiv\!l'i1b-nv.n11~1r.J 
(Jl'\J.btl\! (Stafflebeam bbt.'l:::m~::;, 1971) 

ii~t.'lb vi~ii1nii1r.Jvit.'l1r.Ju1:::n11rl~nm1ilin'b'1 ~u1vi11 ~1in'b'1bci1b1r.JV.bbt.'l:::~\!flil 
IPi'ti\!fll1rl'o\l::;'YnlU 11 '!JU 1'\J.fll1b1 r.JV.fll1MV.rlrll~\!r1lb-nv.n11v ~1 V.r.11t11V.Mfl'b'lbbl'lt.'l::; bb vl\!~V. 
ij ~t.'l~ii1nitv r.Ju1:::n11 Ll'l n11%1'11 iiin111'l'lbrn:::u1::;bijv.vm~\!iib VlfJ~m ~tirl""il:::(Jlt1UutlJvi 1 
~\!l'ltJ1u-d' 

9. 2 .1 b~t1(Jln,r.11tiufl11ii~iitp1i~t.'lL v.n11~1bh vi1vn11b1r.Jv.j'llti\!b~n b~ti\!-d' 
b ~v 11 qci1v.f1\!'o\l:::'Yl11unv.~v ~bbcl'1 bbt.'l::: qbbl'l\!b ~v11 n111'l'lbbt.'l:::u1::;bi'.jv.~t.'l'o\l:::ihm:f vv.'!lm~t.'l 
1 if11'Yl11u11 f11i'jf111iir.111ii11ri i'jrfn'b'::: 1 v.n11r.11vv.ii1nitvm ~r.J\!ll'l Ll'lm'i:4vn::;vci1\!~\! 
fl 11iij fl 11iib '!l1 h m~til'l'o\IV.fltiV.b -n-u\P\1\! 61 r1f11rin'b'1fiv.f111ii1~w~:::r.111ii11ri'tt11U1 ifovv.1 i 
b~m1r.Jv.fll'l1ivi1v 1~ tiU\! qbbl'l\!iifl 11iifil'lb ~'k 111V.fll1(Jlfl1'o\lr.11t1uvi1vm11bm1:::~fl 11ii&iiti'Yl~~t.'l 
L 'kn11b1r.J'kj'llti\!b~fl~'k f111,::;1~iin11ilin'b'1 ~l'lri1mmt1~br.1lilt1 61 bbt.'l:::1~fl11m::;°r'i1b~r.J\!il"1\! 
1::: r.J:::b 1t.'l1Ll'lb1t.'l1vii'.t\!b rh~v. 

9. 2 . 2 b~t1u1::;bi'.j'k~t.'lvi1v°r'i1n11m1'o\l!.11t1U'l!U1'kn11b1r.J'kn11r.11ti'k 1 wnnhitv.U 

'o\l:::b ..rv.~t.'ln11u ~iJ~1111:::n'o\l'llt1\!fl1 qM'kb iJ'kvi~n b ~11:::~t.'l'llt1\!n11u1:::bi'.j'k~t.'l'o\l:::biJv.~ir'ltr\'o\I::: 
:ti. i'Yl11u11 m1r.11t1v.'llt1\!f1 1i'j~t.'l~ ~m~r.Ju1:::m111'lu1\! bbt.'l:::f11n:::1~ij115n11u1'uu1\! 
bu~ r.JV.bb ut.'l\! vi1v°r'i1n11bbnl '!Jti ci1\!111v.Tvn1r.11\Plv1 u 

9. 2. 3 b~miJv.n11m::;~v.1ib~ni'jf111iim:::~v1tif'krl,:::rin'b'1bci1b1r.Jv.vi1m1\! 
n1:::°r'i1n,n11iilP\1\! 61 1 iii1n~v. yf\!Ub~miJv.n11d\!Lf11 'ltb~n1~~r.J1r.J1iim:::°r'i11'\-fiJ\!bnl'l 
~t.'l~bbri1l1b~mv\! 1 iii1nrl~l'l v ci1\!11nmiifl1qr.11vv.l'lt1\!1:::~m::; 1\! 11 L~mLl'lt:l:::flv.~v.iifl 11ii 
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£9£ 

~fJC-1Sf1 itt.t: iq~ 

11. Q,bltLUtt.rJ ~ itLUtLUtt.C- 111tJ\ t rJ C-.\'o:!f.m C-Qitt.~L'Qltt.LUC-Q,ifl tCLU~tCL~1Slf1lL11.l\'l~l.H.Ll'CLtil 

l'C~U:!f.l!'iiu11i_.lri. trJC-.\'otLl!!tt.r,p::~::mi isitt.~L~lr\ ic-irn~iQ~ Llri.fhJ:i.~~ltrJ C-.\'o:!ULQtt.rJ ~it.LU 

~ t'lltt.~i:!tj1:!f,1ii ~1 tLUC-Qlt~t'llrJ)JLQrJ ~1 tC~UC-[1 iitLU rJ L~UU. tt.im c, 1S11.~L~lr\ iu~ic-L~ lr\:!t .. 
11. t Llr\ fhj:t.~ ~1,.lri. t LtJ. L_!'.C-L~ 11.Q\'~l~,Ct~ rrn~C-f.lQ~lri.j.tt.rJ ~i::~teGptt.G~LfhfhJ:i.~til~~ uwitt.c,ta' 

~~lr.lLl'tlri.LJ:ti~tt.11~ t Li ~ttLUL~:!tU:!~teGpc-~LfhfhJ:i.~til~~uwi tt.imr.i~ iLµ. irtil1tLl'CLtil 

l'tLU~ :!~11 JrtL C, Y :!R U~~tt.~L~lr\ iuwiuL~L l'tL'Q?J. itt.,@Llri.fhj:t.~:!UWptt.1mc.~LtJ.:!tUtt.~C-~UW1 
,. I 14 A 

~ t :!~L_µt1._t1.C-LpGC-Ll1~~:!tll.J~,Ct~[1tLUtt. t 11.lJC-L!f!U~11~Jtt.r.i~itLUtt. t L1tLl'tLti!l'tLC-Y~:!~U,tttt._t1. .. ' .. 
11.ffe:!~!f!1111.r.l~1L'Q~tt. t uwiL~ m,A,,;:~u,tttY_µc-~ tLUC-Q,ifl~l'tL~f.lt'll~ttl1~ t ~ki:!tLl.J\tCt~j1Q~V\.tt.Qti!Q~ 1 

~11.tt.i; rn~VI. ::my ~VI. tt.i; iuGQtt.r.l~iU_t1.l't~UC-[111tLUtt. t f.:lrrnJttt.r,p~ t Q~, L. z. 6 

11.jULrt~tMLl.J~U~:!t[1 

11.Ml't~ i::~irn.11::t~C-LpQLV1.fbj:t.,1J1itLUtt. ttt.Q~tt.~Q~Vl.tLU~~ t r.l~l It wii d.f111£.j1C-~ 1C-Q,ifl 
' .. 

;:~~ rn~MUl1Q ,.ltQ~V\.L Vl.fbJ:t11,V c, r.l ~iL!-t.myLR U~Q ~, 11QYl1Qt~r.l ~i::~c-Lp Grt.:!LtYi~ urn t'llL ti. 
. rn,.~::~tt.Qtil~ tY C-kYUU.~t'lltt.~1:!tj1:!~ii~1 tLUtt. ttt._t1.C-~ 11.QtiltLUtt.r.l~ KLUtt.C- 11.lttt. t MLl.J:!tt.LL1til .. .. 

C-QltLVl.fhJ:W~Vl.tt.Q~~~C-~11LtU~ t UQl1C-[1:!~~1J>l.~Q~V\.~c-Q~Yitt.r,: ~ tG~ 1 9 . Z. 6 

~c-Lp Gtt.r,: i~i11Lturnwu11,.~~ tc-~ ii~::~~tt.L~tt.~tt.ffe~rtG~tt.i; ~ t ::~r,wp ~rtrtQ}MC-Lp Guwirnit 

UQQ'C-~tiliitLU f tt.r.l~1tLU~t'l1 U~tt.,Ct~tYL_µL~~~C-!f!11~ ~tC-rJ~ 1r.l G.liULl'tf 11.r.l~ itLUt\. t L1tLl'tLtil 

.l'tLC,Y~tt.~rn1ttt.L~Vl.Wh.L~l1U.U:!~~rnwu11~c-Q1ttLUrn~rtLC,YNmti1Q~, s. z. 6 

11.ltULl'tMLl.J.\lU~, 
,f' "' ~ 

:!tj1~,.VI. t U~1rnitJtt.r.i ~itLUt\.C- 11.ltL t\.1\'1~:!~111t wirn~ iC-LU~Llr\tYJ\ t r.l qI.::~rtGp 11.Qtil~UtLUC-Qlt 

~t'll UL~~w~rn~Yrn~lri.~rtQjtUL~ C-Lj1L'Q~M Ul1Q jttt. r,: it i::Q~ ~ IJ11.r.l ~ 111.ffe C-¥ uwic-QltLlri.fhJ:W~lr\ 

~1Jtl.Y:!~!lli1U~iL~ ti.~ 1_.VI. ~::~rtQp C-~Y::~1111m~t'lltt.~i::tj1:!~11n.Qtil~UtLUf.lt'l1 11.r.l~itt.ffeli. t uw1rn1t 

[)~VI, tt.Y::~1-~mu~irn1trn~MUl1Qjt:!~i1LV1.fhJ:tl1C4til~C,tlf!Q~c-Q~Yitt.i; ~ t [)~, v. z. 6 

fbJtL~ tL U:!tj1 tt.i; i mitt. Lfl rn It UtL l'tLtil l't LC, y l'tL LfltL UL t\, ™k'- ~tt. Y:!f.l!fJi1 U~1_.VI. ttt.Ie::tU_!'. t ::~~Q~ C-Q~Yi 

tt.i; mt'lltt.~i::t11::m111Qtil~UtLu~t'l1.!'> trnl*l::~tY111i1 ~w11 itt.i; i~c-~tt.i; irtC4ptt._t1. tt._vrer.i ~ iLµ., 
' ' .. 

C-Lp C4Jtt.r.i ~ KLUt\. t ~~ 1L~~t'l111til:!tj111.Y:!~!f!11UW1Jl t :!HLU 11.lJl'tr.l~ iLµ. 1ft4ij.tt.r.i ~1tLUtt. t UtLl'tLtil 
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9. 2. 8 L~tJL"lliihni?J~~'l~ 11LL~LLW'JL'1urlL~f1 n111''1LL~::1h:;dj~~~~~~~ 
cimJ,:;"J\";i t.J 'l '1Frit'1ri11rn~t.11n11fl11)J fl1l)Ja1)J11ti fl11)J~~1, '1~til'l,~uqiV111'11\I '1 
L~t.11n11;J1L'1mL'1~::fl~L'1Lilwici1\I;\ ~, "11'1t.11'1fl1~1)J11ti1 '1'11LL ~in 'Vl1ti i. '1t11mmn1J1t'ltifl,~ 
iTiin11LLnuqi~n 'l '1LLrlL'1n 'L'1t'1m~Y-11:: ci1\lfl\liti~~-L V1ch~~,::"11'1t.1'l'1fl1~1)J11tii.i1)J11Lm1::~ 
L ~ti 'l ~L iJ~tilLL ~::it1 'l '1L1in~1)J11tlL~tl 1"1f1ifY-I 'Vl1m1t.11"1f1n11~L'1n,iL~tJn L~tl ci1\IL V1ii1::~l.J 
~ • I 

n lJfl 11'3.J ~l)J 11tl '!ltl \IL l'lnLL!Jlt'l:: fl~ 

,1n11t.1~::Ltit.Jf1~\I 8 th:: 11~ncil1)Jl~~ qrl1~Y-1tJ,::L~Li1'hti-:1L'Vl!PJ~t'l~ll 
L -w11::L "MJ Lfl;\l~tJ\lijn111'mLt'l::th::L;j ~~ LLt'l::L~tJ~,11m l L 'Vl~n~\l'WtJ~l.Jfl11LL~'n::L~\IL .;;~ 
llL 'Vl!PJ~t'l;f\lnci11L V1ci1~~,:;i.i1"ltJ~-UlJ ~~L'11 ~'!llJ1~f111L1t.1~n11~tJ~LL1J1Ji1"]LDL r\1~wX-:1-d 
L 11*ti-:1itJ°r1fl~tltJLL~::n11tJ1::Lij~~t'lc; 'Vl11J'1tl\IL1t.J~ i. ~1::;)1J~h\I"] ~~Ltl\I LLl'ltll'Vlln 11itJ~tllJ 
'Vl1tJn11tJ1:;dj~~~~;'flri1~~ii1Lil~itJ - fl~tl1Jl.Jlm'1~(standardized tests)itJYlfl~tllJl.Jl!Jl1 
jlWv:: L il~L fl~tJ\ISJtJ~c;1t1qi~,:; ~1l.J11ti 1 Lill im1,~tJ1J L~ti ci1-:in 11\1'!l11\I ~\I fl1~'t1ti~ qiJnmti \I 

q1J1V111ri1-:in11fin~1 -Un~!Pl.J~l'Vl~n. m -Un 11\1 LL~~ Y11-:1n11fin~1LLt'l:: q~ij~1~1, i. ~n11 
~"~~ i., L ~tJ~-:in11 i. ~n11n1V1~\Pl~fo1J1 ,:; i. iLil*fl~tJ\l~,:;c;1nw1n,1.1tJrn ~ti~11J::Y1111J1 1: -

9. 2. 9 11t.1i"lf1~Lilflt1tJ~n LtJnt111tJ1::ntJ1Jn11i.iV1~neylPl1n~~~t11lJ11tit1~v -:1 
1'!PltJD1::t1-:ifl'L~~lJ1m.fom-Wt.1\I Lfl 

9. 2 .10 1nn11t1tJ~LL1JlJ1'11 '1 ~~ ijimL1J1n1'11-:in~vci1\IL1 115n~1t1vmL1JlJLfl 
L~ti'l-11'3.Jll iLL~1,:;ri1 i. ~'!11J1~f111L1t.J~ 11t1fl~~l.Jtl"r1TI~t'll.Jlnn11n~ . 

. 9. 2 .11 l.Jlmjl~n11L1t.J~ '!lfl\IL~n i. ~LLIPit'l::~~Sj~mL!Plni;\1\ILD11Jln~~L1r:m~~ '1 
i. ~h-:iL1t.1w1rn-:1!Pl~ i. ~n~l.J h-:iL1t.J~ 1 ~L'!l n11fimnLrn::11-:1L1t.1wnni11h:;mf'llJ1mtvm-Wt.1-:ii.fl 

9. 2 .12 ~t'ln11~v~'!lfl\lfl1LLl'it-i::fl~L~11-:1L1t.1~LiJ~vci1\IL1Dl\I 

9. 2 .13 L~mLl'it'l::fl~Sj~i.Jt111fl uqiV11 tll.J~flt.J V11vijfl11lJLLn-:i-:ii.~L~fl\IV::L1i.J1-:1 
9. 2 .14 Sjim~t-ifl::L1D1\l~fl1LLt'l::L~f1fl11,::°r1111JL~flrilnl1°r11J°r11~LLnb'!JD11Ji.J~ \I 

i. ~n11L1t.J~LLt'l::n11M~ 

9. 2 . 15 fl11i.iimJt'llfl '1 ~,::i.iitn11\ILLcrn itn~~~l'Vl~neym Lrn:;q1J1V111 

'Y11-:in11illn~1 'l-11'Llli ,fl ~Lnfl1.J1:; 1t.1"lf°rt~v'LiJ 
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Lili~mn.J1'un'l-tt~tJ~1'li.J11 n11'Yl~~tlun~ LLt'l::n11~tluLci Ci.J1::;1111f1L1tJ'l-t 

'Vl1tii.Jt'l1tJl!n11fllmn) n~ i'.j1J'YlUl'YlbLt'l::~'YlTI°r'lt'l~~lfiqJ{P\tlf11tf~ti'\-tLLt'l~L~n~m1tJ'l-t~>'l t 1'1L1tJ'l-t 

'Vl1ti~-i~ti1iJwn1fllmn 1 'l-tu1-i ttln1~~-in 11'Yl\P1~tiu LLt'l::n11~tiu Lci,::tJn ~,11ru 111L thu.fl~tl-iiJti 
~,:;fL~L~'l-tti-i11u1'l-tn11~tl'l-t1lti-im11L~~1L-n'l-tL1.Jtlci1-i~ijf1ru1n°r'linn,,rtim~tJ'1L\P1LLt'l:;L'l-tUl>'lf1f-i • • 
t:-l t'l1Jtl>'ln 11'Yl ~MU,:; LU '\-tL fl~tl>'lm:; IPj'l-t 'Vl1tii.J ~n eJ-i L "llPlflm ~bLflb ~n~-i"l:; ci-i t:-lt'l ~:; 'Ylti'1-tl'ltlf11 tf ~ti'\-t 
LLt'l:: b -i L1tJ'l-t ~L~mi l~\l fim~rnci1L'1tJ'l-ttl ~ qLL{P\.,:if\1~11~.,:i fliq~tl'l-tLLt<i::L~n ~m1tJ'l-tLL\P\t'l:; fl'l-tcim.J 'Yl11u 

~ 11 t:-i t'l1lti-in 11'Yl ~~tiu LLt'l:; 1h:; LiJ '1-tt:-i mt'l-tcitl ~ ij~'YlTI°r'lt'l\P\tif111~fan-nn t1~ii tl\l LL{P\t'l ::1.Jflflt'ltl cl1.,:i L 1 

t~ m~°r'l1::ti cl1-i~\lL~ti t:-i t'liJti-i n11'Yl~~tlUL~il ~L ~'l-tti-if111~un°r'l1ti-i LLt'l::f111~'l,,Jij i.J1:;~'Yln~1°r'l 
IPlti 'llu 1'l-tn11L1 tJ'l-tn11M'l-t LLIP111J:;i'.jf11'Vl1m~nf1'1-t 1~u1\l~11J:;j%n 1 it:-it'l1lti\ln11'Yl~~tiu LLt'l:; 

n11i.J1:;LiJ'l-tt:-it'l~\lnci111i.Ji.J1\lLLIPl\l L ~Ln~i.J1:; t£.Jif~IPltl1JU1'1-tnl1L1£.J'l-tn11~tl'\-tl~tlcil>'ll d"Ul>'l ~1m 'Vl!Pl . . 
~\ln ci11-d'Lti'1L ~ti 1 ~tf ~1'1-tL~L ih 1,ti\l1'lPlt11.J1:;~\lni-i.~Yr'l-t~1'\-tLLt'l::L 'Ylf1-nf1u1\li.J1:;n1nti.,:in111'1P1 

Lrn:;1h:;LiJ'l-tt:-it'l ~\lL~nl'Vl'l-t~ L 1!11h:;~\lf1L 1tl cl1\l,,rtltJ 4 i.J1:;n11 \P1.,:i\P\tl1i.J-d 

9 . 3 . 1 L ~tlLiLu'l-tim~t'ltltl'l-tn~u1 ~LLriL~mLIPlt'l::f1'1-tL~ti1~'Yl11u11 n11L1tJ'l-tj'lltl \l 

L~n LL1Plt'l::f1'1-tlt'l-tijn11~m'l-t11 i.J~1n,,rtl m ~£.J\l L~ 
9 . 3 . 2 L ~ti 1 iL u'l-titl~t'ltltl'l-tn~u 1 ~LLrif11tf ~tl'l-tL~'Yl11uti\l1h:;~'Yln111°r'l'!ltl\ln11 

M'l-t'n~~~lL 'U'l-tnld"l U LL~ 1 

9 . 3 . 3 L ~tl 1 iL iJ'l-t itl~t'l 1 ~L~n L~'Yl11u 11L~mLIPlt'l::f1'l-tlt'l-tf111,:;fim~1fi'l-tf111\P\tl 1i.J 

L 'l-t~1m 1if11~ LLt'l:;f111,:; L~tln 1ti'Y11\l L 'l-tn11i.J1:;ntlutl1:n-°r'l 1 '1-ttl'l-tlf1!PlL~tl cl1.,:i11 

9 . 3 . 4 L ~tl 1 iL U'l-tbf1~tl\li°jtlm:;IP1'1-tLrn:;d \lb f11 ~L~nijf111im1:;~tl1tlf'l-t~,:;fim~n . 
fi'l-tri11Lbt'l::ri1\l1'1-t1 ~~1n~'l-t 

L~tl1Lm1:;°ri1'lPltii.J1::~\ln~\l, 4 i.J1:;n11-d L11,:;°r'lu111'!Pltii.J1:;~\ln 2 i.J1:;n11 . . 
'Vl~\l C ifo 9 . 3. 3- 9. 3. 4) lt'l-t ~tl11LiJ'l-t~\lcl1nqj\P\tlri11iJ1~n'lltl\lL~mLIPlt'l::1.Jf1f1t'l~1n~tiI~ LLt'l::: 

1m~i.J1::~ \l n 2 i.J1:;m1LL1n L11titl11LiJ'l-t~\l~~1ntlJLLt'l:::~1LiJ'l-ttlci1\l~\l'lltl\lf11q~tl'l-t~,:;\Pltl\lmrftJ~-i 
-Xn ~::: LLt'l:; ri 11~°r'l tJ l £.Jl~tl cl1\l~\l tJ 1~ ~\l 'DiJ:::ri11"rf'!JU1'\-tn 11M'l-t '!ltl\lf11ij i.J1:::~'Yln 111°r'l~ ln ~tii~ 
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n11L~tm1lin11~L·~nn:;t'f~L~ti·rhm11'~LL~:;1h:;dh~~mt'l-L 'ltnn11fimntiti11LiJ'l-L 

ii1nf.Ln11~~1f'1tlJ~t1~ L 'W11:;,:; L iJ'!-L~1mn 11~~:;i.t1~1~,11rn 111 n 111~ ~L~:;1h:;dj '1-L~ ~~'1-L 
L D'l-LLU\Pll~ 1(JltpJ1:;t'f.:ifiLL~:;tJni~!Pllmr:niJ*'VliJlr.J (~.:i,:;1\Pimh11 wX1iltilPltll u) illn~tl r.J 

L-Wr.J.:i 1~ n111 i1lin11"t'l~t'fti1J~L V1iJ1:;t'fiJ~'l-L f11clt'fti'l-Lfl11~:;1\Pit'i1i'.t.:iti .:iti.:if11h:;m11J~~1f'1tlJ"J 
6 1h:;n11~.:i!Plti"t1.l-d 

9. 4 .1 iltJ'Yl~t'ftJ1JL'Vlci1~'1-L,:;!Pi'tJ.:i~1'1P1~1.l1:;t'f.:if1LLC'l:;i~*mnll~-n'~b~'l-L -wftiiJrf-:i 

;j~htici1.:i~~ll1:;nti1J1'11 r.J f'i1ti1iJ~i.t1iJ1 l i~:;!Pi'ti-:il ifll'imti1Jflt'liJL ~tJV11t'f11:; !Pl11~M1J11Plti 
' ' 

1.l1:;t'f.:if1"t'11.:in11fin-rn Ll'iL iJ '1-LtJ ci1.:i~ t~ m-u-w1:;tJ ci1-:i~-:i fl 11, :;m 1~ t'ftJ1J 11Plti 1.11:; t'f-:i f1'Yl1-:in11 
' 

fim~n l '1-L1:;~1JV11ti~~r.J!Pl1.:i "l ~ Bloom 11'1n1vi'l-L~ 11 niJrf .:iL iJwntJ°t'l~M1J~;jfl11m ~tJ~'l-t ,,. 
bLC'l:;f11lm °t'l r.J-:l!Pl1-:ley.:i 

9. 4. 2 !Pi'ti.:iLiJmiti'Yl~t'ftJ1J~~,Ym~t'l!Pl1.:i "l ~~1'l-tm1n~'l-Lmti-:iLiJw1ci1-:i~iJ1LL~1 
L-w11:;ilm~mV1ci1-d~:;LiJ'l-L~.:i~~:; ,hr.JloJ1.Jflflt'l'Vlt'l lll "l ~1!'..l L'1f'l-t 'ltm1LJ'l-t fl1 cl1J1V111 

qm1,11'1fn11 qllnfl1ti.:i 'ltn~\PlJ'l-Ll'Vl~neym LLC'l:;q1J1V1111~1iLiJ'l-t~-:i~~1n--um1-ouMrnLt'l:; 
~,11rn1L~tin11\0l~~'l-Lh 

9. 4. 3 ilti"t'l~t'ftJ1J~i.t1iJ1li,:;\Pi'ti.:iLiJ'l-L~-:i~t'f1iJ11tii.t111.l~fl11iJ V11mL1.l1fl11iJ 

'VliJl llll'itJ ci1.:itJn!Pi'ti.:i ;jfl 1 liJ L ~ r.J-:l!Pl1-:l~ LL i-i '\-ttJ'l-L ~ t'lnl1°t'l~M1J ,:;t'f1iJ11tl1 iL iJ '\-tLfl~t)._'j ,r'Vl1 t) 

i.t111.l~~~'l-L 1, L~L~r.JL~!Pi'ti-:iiJ1rhi'.t-:it1-:ifl11iJ1Jn-W~ti-:i l 'l-LLL~IP11-:i "l 
9. 4. 4 ,:;\Pi'tJ-:iliL'Ylfl'fifllPll-:l "l iJ11.l1:;rnmn111'~LLC'l:;1.l1 :;L~'\-t~C'l rf-:i1 oJ11iJti-:i 

fl 11iJ1:;lr~1:; 1-:i l '\-tn 11t'ff1-:iilti'Yl~ t'ft)1J 1 i-i11l LL1J1JlPll-:l "l L -w11:;L 'Vl\PJ ~C'l~ 11 ~-:i ~!Plti-:in111 \PILL~:; 
1l1:;L~'l-L~t'l~m iJm~ti-:i111~L~LJ1ilti-:in1J 

n . m-ri~cl~-:iL iJ'l-t~ 1LL 1l1~~mf11l1:;ntJ1J~t'f~1Ji'1Jiti'l-tLLt'l:; ~'l-tLL 1hti~!Plt'ltJ\PI 1Lt'l1 

~ . ~-:i~!Pi'ti-:im1~11.10Jm1,t'ftJ1Ji('l-tlrn,:;LiJ'l-tL~tJ-:i~L ~'l-t l 'l-t1'11'l-t'l-tliJTIDiJiJ1nn 11 

1'11'\-t 1!Pl~1511iJ~-:i~fl1 liJ llln ~--u:;m 1 OJ t'ftJ1Jll'itJ ci1-:i LL i-i-n'IPI 

ri . ~-:i~!Plti-:in111P1110Jt'ftJ1J,:;L ~'l-Lrf-:i1'l-Ll'i1'l-tri11iJtJn!Plti-:i~LL 'U'l-tti'l-t ~fl 11m ~tJ~'l-t 
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d 
bbb'l:; b 'YH.J\l \P]j \l ~\l 

9 . 4. 5 n11'Ylri~Buo;i:;\Pit:mnffm:;1J1Jn111J1V111Yib mn:;mnn:hiil'i-w 1 "l-\n11 

'Ylr'I M1Jb f1B l r'l bbb'l :; i.J1:; biji-H·rnm1f'in'b'1i'.t'U 'IJ:;1Pi'B..:ifi1'fi..:iti..:ib~B\l1:; r.J:;b 1b'll (timing) b~B"l-\b '!l 
\P\ 1 ..:i"] ~'ll:;Yi..:i1P1n'llM1J 1i.Jbb1J1J'!IB..:in111'ribbb'l:;i.J1:;bijm.rn niirf..:irhnnii~"I-\ "! ~\lbV1~1-d 
~ l bD '\..1,'l):;flB\lB1Ml.J1:;1J1Jf\111J1'Vll1 b f1B~\lf\11bbb'l:;n1'Vl'Ur'lbb '\..1, 1'Yll\lb f1Bm1i.J~iJ~t:Jcil\lb 'Vli!l:;~ii 
ij~:; ~'Uci t:J ii'll :;~f l..:l U6l:JV1 11 °!Xbnr1~'\..1,t:Jci1..:iii1nii1r.J 

9 . 4 . 6 n 11 1'ribbb'l:;i.J1:;bij'\..1,~b'l'll:;1Pit:J..:ibtl'\..1,ii1mn11~n1:;Yht:Jci1..:i\P\m'i:tt:J..:i .X..:i'itbf1t:J 

~ft1J~ 'U'Ub 'Vl\Pl~ b'lri -;h . . 
n . l f1t:J 1ibiJi-t~t:Ji.J1:;~1i-t1:;V111 ..:if11bbb'l:;i(m1r.J'\..1,~-ou:;11iin'\..1,~'ll11m1~b'ln11 

b1r.Ji-tbbb'l:;m1~t:J 'U 

'!J . b f1B 1 'Vl11'i~Jl;\l ~b'l'!Jt:J\lf\11U1:;bij'\..1,~{,'l~iji.J1:;~'Ylt111~~'1):; 1 ib D'\..1,bf)~t:J\lijt:J 
"151 r.J1°l-4'!11J1i-tn 11~t:J'U '!lt:J\lf11bbb'l:;i15n11b1 r.Ji-tf '!lt:J \l b~nijf111ii~iitJ'Yl~~b'lii1n~'\..1, bbb'l:; tf..:i'll:;btli-t 
,., ,.., v al a d ,:::.1 .J' ci ,.., 

"llt:l il b'l r.Jt:J i-tfl b'l 1J 'Yl il f11 lil b 'D' t:J tl t:l ~ \l '!J Wlfl r'l 1 r.J . . 
f) . b f1t:J 1 ib tli-tm1iri'.fl °!Xb~mbb'l:;f1111P)~'IJ11m l~b'l\ll'\..1,'!lt:J\l\Pl'\..1, -J1ijf111iib-ou16l:J 

n l 1 V1°1t1 ii1n°ltt:J m ~r.J..:i 1 ri bbf,'l :; f) 11'll:;ijn11i.J1'1Ji.J1 ..:i brn"l '!lt:Jci1..:i11111..:i . 
..:i. b f1t:J1id'.J w]m~b'l~°r1i-tm'Jr.J1 °1Xf11 ftm1r.Ji-t qi.Jnmt:J..:i bw:;q1J1V11111'i'Yl111J 

ti \l ~ b'lf\ 1161 r.J°H.f\11 M°H.~°l-t l ~i-t 1 'll 

'll . ~b'l'!lt:J..:in111'ribbb'l:;i.J1:;biji-t~mb 1J1J1Pim 'i:tt:J..:i'll:;'lf1r.J 1 i-4 qb ~r.J 1it:J..:i'Yl1..:in11 

fi n 'b'1bl'i'Yl111J ti ..:i Dbl:J'VI l t1 l ..:i "! ~f) 11 i.J11Ji.J1 ..:i brn"l '!l ~ ..:ib tl'Ub~ijt:J '\..1, it:J~b'lf1'll:;'lf 1r.J1iX;jn11'D'rib irr.J 

L i-tci1i-tr1'!l1ri \Pln1J n wfo..:i11'iBci1..:if1rn1b'l1f1b V1i11:;~ii b ~11:; ~Mm..:in111'ri bbb'l ::i.J1:;LSj"l-\~b'ltJ ci1..:i 

\P\m 'ifo ..:ii'.t'Ucimn :; ij f111iirimfo..:if1bb i-tifri ~f11lill ~t:J~i-tbbb'l :;f111m ~r.J..:im ..:i~~ri~i-trn\l 11iirf ..:i • • 
tr..:i b iJ i-t~ b'i \l li-t ~~f1 11 iiV1ii1r.Jbbb'l:;~f1mfi1ii1nn11~b'ln11lr'lbbb'l:;m1'llt'W 1Jbb1J 1J~i-t"J b ~r.J\l 2- 3 
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L "Hn111.l~iJ~1111:::fhl'l1\161 \f 'k qiJ~u~ LL~::: qu1V111,:::IPifl\ln1V1"Hri"Hfou1tJ 11Pl'l 

iJ1::;!.ll\lflLL~::;,\P1'Vl*'VllJl !'..J l ~LL ~ifl'lL~!'..JnfJWJl n~n11lJlPll\I 61 ~,::;~\li'jfJ\Pl lL 'U"Hn11,X'k ~f1'JllJ 
LU'klJl~fl 11lJIPifl\ln11fl ci1\IL 1 ~L 'Vl!Plt:-J~LL~:::fl 11lJ~1L U'klJ1mfom ~ r.J\lll'l~\l\Plfl\l'Yl1 LL~:::L~fl 

' 
~\li'jfln1:::'Yl111.l LL~1,:::u11~1'1P1')1.l1:::!.ll\lflfl:::L 1D'1\I 11r.J~:::LBr.Jril'l 1\I 61 qci1"Hfl\1~:::11'1rn1u 

lJ1Dl\ILL~1 ci1"H L 'UL~fl\li\P1*'VllJl!'..Ji!"HL U'UL~fl\IY1~:::1Pifl\1~~11rn lrt'U L 'U\Plfl'U'tfl ~~:::LB !'..ll'lLL~:::~n~\I 
'Wfll.lllJfl11 L -w11:::i\P1*'VllJ1!'..Jfifl~11 ~~1fi'qJY1~:::u\luflwh 1111:::rh~~:::r11ii'UL ~flfl:::11~11!'..J~:::LB!'..J\P1 
lJ1mfomm11P1 L 'Vl'k ~\litu 11L U'UL~fl\l~:::LB!'..lricifl"H LL~::: iifl11~~1r1qJfl ci1\lri\I mriqci11-tfl\I~:::~ 
1.l1:::!.llun11cilJ1lJ1n-wfl~~:::1:::~n11'111 n111'Tm~1L1-!1:::~ul'l1\I 61 ~~n"l:::L~u11~t:-Jt'l~1L h 
mlJ~fl1ri'Vl1\l\f 'k DtlJ'Vl1~1r1qJ1.l1:::m1'Vl~\ILl'1LLnm1'll1rifl11m i1 L "l L "H~ri*'VliJ1 tJ'llfl\l\11~r1 
'Lj fl~1n1'Y11\I n 111'ln-~1V11flci1'k1 ml)11'1LLn fl1 q l.llfl'k ~"HLfl\I "lln 1.l1:::!.llun 11 cl 'll fl\! qLLlPl\I Lfl\I ~ n "l::: 

-wu 11 ~fl1L u"H~1"H 11-!~1n L "H'Y)n1:::~un11fim~1~fl 11~~\IL ~~~:::u~u~1111:::n~1P11lJ Yi'11'11u 

lJt:JU'VllJ 1 !'..JlJ lt:i ci1\I ~1 \I ~\I LLl'l~n ,::;L u"Hn11n1:::r11r1~flflm V1ci1\f 'U 1,J 'Y111u ,1'1~\I'VllJ1 !'..J~ LL "r1 ~1 \I 
L 11~ :::-wu llfl'(L U'U ~l'k 1'k 1~~v r.Jiifl 11lJ'll tJ'k if mL ~\I ~\I fin ~\I l ~ ~~ :::~\11.llfl'kfl U1lJL ~n 'Vl1fl ri~ cl'llfl \!!Pl 'k 

11'1!'..JL~fL i.11vilJ1!'..J LL~::: l!Pl')U1:::1.ll\lfl~LL ~ifl'1 ~\lrll l ~m1L1r.J1-tn11!.llfl"HLl'1t:-J~ 1~ ~LL~:::1~~ FJlli 

l1l'W L rhr1fl 11 ~\litU llL U'Unl1~'kclL uci1'Y11\ln11f'Tm~lfl cil\16-J'Vllf'll~ L~fl~~l1lli lL~!'..J 1nu 

iri~\l'VliJl!'..J L 'Un111' riLL~:::iJ1:::d'J"Ht:-J~\f 'k L 11m"l"l:::~115n 11n1'Vl"Hri 11'11'11 tJ115n11\Pl1\I 61 n"H 
:::, e?'d' I CV CV 0 A I I ~ .J' I CV CV a 

'Yl\l 'k'll'kfl ~nu~m~rn:::n 111'11 L 'k'k\ll 'k'llfl\I LL\Jm::: 'Vl'k 1 LJ\l l'k u1\Im\Ifl1,, :::'ll"Hfl ~nu mnu"Hm1 f'ln'b'l 

'Vl1 fin tjlJ ~flfl~~'Yl1'VI~ lYIL ~ r.J 1nun111 ~n11i'imn LL~:::11 iJ rf \lntjiJ'Ljfl fl~ YI L 11\Plfl\I m1 "l:::~111, 
IP111~t:-J~'llt:l\lnl1flmfl'llfl\IL'lllL vici1ii"Hl'11!'..J LL\Pll 'km&~,::;nci11ti\11 'k~1ifl-dii"H r-rLLl'l\lrlfl\lnl1"l:::~ r1 • 
if 1'1L, 'k ~L ~t:l\l 'llt:J\lnl11 \P1 LL~:::1h::; L~ "Ht:-J m~!'..J 1rti.Jnl1L1!'..J"Hn111.llfl"H 1 in l'Yl !'..Jlf'lll.ll\Pldl "H 1::; ~i.J i.h :::ti lJ 

1'TmnL rh\f "HLL~:::\Plti\lnl1 l ~qci1"HLl'1L i11,m\lrt"H ll ,\P1*'VllJl!'..J~1Piti\ln11~·,,.tLl'1LLn 
9. 5 .1 ~'Ylli'W~!'..J (cognitive domain) ~\ILU'kL~fJ\1111~L~!'..J1rtUn11L1!'..J"Hfn11 

0m"H1 L "Hl'11"Hl.ll~iftl!tlJl'llfl\IL~n t1P1m ~"H L "HL~t:i\I fl11lJ'f fl11lJL i1 h n111t11m if n111Lfl11:::~ 
n11~\1Lfl11:::~ LL~:::n111.l1:::L~"Ht:-J~ 
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9. 5 . 2 ,~;r.J~tlv (affective domain) 

fl11).JL'f~1, fl11).Jfi.\1Yifl 1, tnrncl L ,tJlfl;j LLt'l::nTlL~.\IL ~~1 ~t)Thfll fi1'-lrJ)JLLt'l::f1tl4.\ll)Jf111).J~ 
.., ,J' !"I ., 
~.:l~Lu~(J]~ 

9. 5. 3 'n'm;::~«v (psychomotor domafru Ltl~n11;ln~nL~v1n1m11~1\1~1L~ 
~h~'n'n1':: n11'11L il~n11'11.:i '1 

~LL'1.\ILfl7LL'f~tlLL~::11 ,fl~.:IVl)JlV-ff.\I 3 1h::n11it 5Jfl11).Jtiltltljtici1.\lfl.\l~fl1 
~ L'f tl~LLt'l:: q~;jvi-J1~·rhn111 '1 LLt'l::1h::L;j~~t'l, ::'1ti "flfliim tJ ~LLn ~~ltltlJ LLt'l::L~ ti,:: t'l.\I ij ti 
~lL cn~nl1L~ V 1n1.l1'1LLt'l::th::LSj~~t'l~~ qL~V 1itJ.\l 't'jn~lV 11'1 m\lYn::tJ ci1.\lfl.\l~lvtf 1.Jfl1qL'ftl~ 
,:;~tJ.:l°r11.J°r11~L~tl.\1111'11.\I '1 .ff" 3 1h::nTl ~.\IL'1LLn 

1) ti.:ithh::nti1.l~~1 fitlJ~tl.\1"1fr1Tii~«v 
2) 11'1tp.h::L'f.\lf'1~ti.\1~1.l1~n11L1£.J~n11L'l'ti~~*,:: L ~L~n L'1L1v~t LLt'l:: 

3) ~t)~n11).J~L~n,::Yi.:i LLL'l'~.\ltitin 1 ~L'l'ti ~flcl'ti.:in1.l 1'(J]t11h::L'l'.:ififi~l'1n1vi~~ I. f 
L Ylti"l ~r.;~1~L~lJti.\IL ~~fl11).J«)J~~~1::vi11.\lti.:1"11h::nti1.l 3 1h::n11~mh1I. f ;.:i 

LL'l'~tl11£.Jt'l::L~£.J~L~Lil~ii'1tici1.:1Lf~~(J]l11°.:I~ 9 .1 ~.:iii' 

tl .\I f'1 l.h:; n tJ 1.JLL t'l:; 1(J]t11h::L'l'.:1"1-ri'1 l.u ~tl~n11lJ~Yi.:iu1::L'f.:if'1 
.., ... .... 

filtl4t'ln1'm::~ti.\I ~ti.:i~'ln~n 11L 1 £.J~ ~tl\l L~n°r1,:: LLL'l'~\l 

"fl °r1 i-w « £,) n11L'ft.m titinlJ1 

1. 
., .. 

.:. LYlti1~jL~£.J1n1.lf'1lif~ri - itm1v-uL'l'1lJ11ri1 ~"11 fl 1 llJ1-VllJl !'.Jt"l.\I 

n111::~nl.l'1L~ v1nu - LYlti1~iL~mnuimti,,1" ;1n~fl11ii ~11m1 

L~tl\!111 fi~l')L1!'.J'UillLLcl'1 - L Ylti L ~jti.:i1fiLLt'l:;n11\Ji1L cn-un11 ll.:i u timJmL'l'ii D'~ ii ti .:ia.:i ii ti .:i 

- L Ylti 1 ~fL~!'.J1n'l.Jfltl'UL "D'uvf-u,1~ 1.Jtin~tiiiti.:ia.:iiiti.:i L~tin 
- L Ylti 1 ~fti.:in~Lnmeri a.:iiiti\!IP\l\l"] ~nl'Vl'U~ L vt'11'1 
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IL£ 

(..~(.. .!1-'lJblLl;H.LU 

U1.lbJ:tyimtLl'tltilJI. t Q~, -I ,.b1. v·lsltiJ11tLUtl.~ ic-~~°lJ" 'l,rt\ 
~C-LpQ ~Rlm,:::~iitLUU,~m f1Jl.1tl.Q~ 

Lb1.lbJ:t1rn!lltUUJM, qA.:::tu tl.~~ltLU~,Ct~f1C-~1tl. ~'l,rtl 

Q~C-~tLUlsl}l1tll'tltilU~1 -~~bu. !iuu;;1.1.1tLl'tltilJl.\Q~1 -

~l ls C-L~C-~ ~lftb1.1,.IDtLU 
C-~f111tl.r:l~f1mtLrtLtilU~i --::t1.Llltill1,Vl'o1Jt~u.mui!iu 

~imt'.-t1.L~1.1tLrtLtilu~i -~iiru.it1.QYLl;\lltLrtLtilJl.\Q~, -

~\ ls C-L~~tl.~l't~ 
l'tlt'.-Ylb1. IDtULrJM.lbYLtil , .... . 

ti.~ irtL!'.-Y[1ttil lb~L~ 

l'tlt'.-YUQl1C-~ L~IDLl't:!t[1 

ID!'.-tl.LYlltll'tltilUls\1 - . ,. 
rJLl'tl.1.l'tltYt[1Tilltll'tltilU~i-

UtuQQ 

C-l;.t.m::r.~u11irn11. 

~C-til:!t[1C-~~rtt.t.u~llM 

~\tlUtl.t; 1L~tLU:!~11~~C-Q~1 

'-\tl.~lti~Lmtu~~1.1tLrtLtil -

it\tl.jlsl IJ1:!'-~~t-a C-Qfl. 

tLUIDLrt:!t[1lltll'tltilJI. \ Q~ 1 -

~\}lfltilLWlfl!9YC-LU.tlfl~ 

t1.f11lslML~UL'-r:lUtb1.l'tlt'.-Y 

t[11it:ltll'tltilJI. \Q~, -

tJ.LtU 

UL'-r:llrtl.1.l'tlt'.-Yt[111Jl.\Q~1 -

I., C-Llflt'.-Ltc-Qt 1r:lll1~QQM, i - I p 'Cf p 

u.mui!iu::~,, # 

C-~P.P.~ i!Jjtl. \ P. \ LJ. 1JI. \ IJ~ i -

ti.Qt.it.LU 

tl.rJ&.i .t.LUtl. t 1111.C-!Jfl. 

11it~~c-t.i::.t.11bi.~ 

tLU~t, !iULtl.tLU tl.Jl,1 l'etil IC'~ 0 I 

:!Ll'eb1.1/'tlt'.-~l'ellfl~~tl.Jl,r:ll:::tf1 

lsllJ1Jl.12-'lJb\t'.-~11Ll'ejtl.rJ ~ 1 

~~C-~L~:::'-U.L1tll'eltill'elt'.-~ 

C-~rJUtb1.-.!l-1Jbll~tLU . [ 

ls\it1.fl.ls\U1ls\i C-f.'l/'t:::~Lt'., .... IA: ,f' t1 lt ~p::1 I 

tLUIDLl'e:!t[1tLUrJLl'eb1./'tlt'.,~ 

t[111tLUr:llslJ..lsl\ Ll'eUQQ 

C-lsltilTI:::'-'-LQC-~ lsc-L~~~C-Qfl. 
rJLl'eb1.l'tlt'.-~tu.1.1tLl'eltill'elt'.-~ .. f" 

C-~rJUtl.1.-'-\l1f.1/'tLUJ . Z 

rJ~~~u.M. 
rn11.::m~u~mt-

"' 
::~im!JU:!.t.[1~C-IJ 
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!l\1'1th:mn.J LL~: 

'l t\4« n ~t\4: 'll !l\I 

~rr1n~«£J 

L .;;uti\lfl1li!L i 1 L 'rn cl1\I 

"" ,¥ 
~n~\I 

... 
fi1liJt'{1ii11ti"t'l,: ~£Jn 

~lLL un n1:,1ti v.Jfitl1: mm 

'llv\l~\l'llt:i\IL\P) 61 1~ u1\l'Yl 

"" t:i1,,:~ii1titi\ln11 ~1fl 11ii 

~ii ~ufi'llt:i \lt:i .J fitl1:n t:i 1J 

L ~cil~'\J. t\P)m:nMti fl 1li!L i1 L, 

LL~:fi11iil.'l'1ii11ti 1 un11~1 

b ifl ifL iJu;r 1if1 tJ~ ~ltltlJ 
s. n11&\1Lfl11:~-m.n titi \I . 

fi1liJl.'l'1ii11ti1un11~1 ci 1u 

tl1:ntJ1J\P\1.J']ii11 1iin u 1 i 
L1Ju~\IL~ti1nu 
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... 
'lltJ\l'lJ1J1'\J.nl1L 1£J'\J. 

n11Cf!l'\J. 

- L yjtJ 1 ~t'41i111tit'4f1-:in-ntJ 
, LL~:LL~"MJilL,) 

- L yjtJ 1 ~t'41i111tit'41n\Pln111 if 
1Tin.11~1-:i~'t~tJ cl1-:i~n,jt:i -:i 

n1~u\P) it:iut1JtD'~u1\I 

tl1:n11 

- Lyj!ll~L~nt'41 ).J l1tlU\lfl1l il 

~ ti~ n11).J ~ -W -:i tli1: L1\lf1 

"' ... 'lJ!l\IL\P)n"t'l, :LLt'{ \P)-:1 

t:i!ln)J l 

- L~nt'41ii11mwn trn- \11.'l'f 1\1 

'lltJ\l~\1~1\1'] 1191 .. . 
,__ L\P)nf.'l'ldJ11tl1iJlLL'\J.mL --vmL -OU\! 

t:i\lntl1:nv1J 

~1fiqi1:w;h-:iim Yi-a-a1\lntJ ,... L~nl.'l'1ii 11tifl iL .;;u rm 

itJ~uffuu1-:it:ici1 -:1 ;f1t:ici1.:1 f'i'1P1L~tmci1uth: , 

- LyjtJL~t'41).J11titl1:Lijufi1 ntJ1JLL~ : u.:11rnnw;nii 
fl11).J&lJ~'\J.fi'llt:i >l it:i~~ LL1P1ni;l1\lb~ 

1fl1\lt'4fl\l'lltJ>l~\li;l1\I 61 

- L-Wt:i 1 ~l.'l'lill'dm ~£JUL1t:i\l'dl1 ,__ L ~nl.'l'lill 'dtl 11,1J11iJl.'l'fl\I 

i;l1\I 61 1~ l.'l'nfi %m :LUtJ1J1DLL1JlJ 

- Lyjt:i1it'41~11ti~11nnt1~11 ~\l 'll tJ\li;l 1 \I 61 itu1~~ 
L~LilutJcil\I~ · ,... L~nl.'l'1 iJ11m1tirn1ti.:iL1tJ\I 

- L~~lit'41iJ11mt'4uvm1 1 .:1 ·n1i;l1\I 'J b~ n11L~tiu 
1fl1\ln11"t'l1P1~v.:i't~ vTiu1ti fi 1 1 iJ1~ 
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v-:ir1i.J1:::ntn.Jbbt'l::: 

fl rn~ m~rn~::: ii v-:i 
'Y'f'n TI 'W ~ti 
' 

"" iiv-:iii1J Tim ld"b 1 ti-u 

n11~v -u 

"" ... ... L 1u-u1ii1Lrn1 ii11i11rn ln11 
llPi'LLt'l:::iil 1i.J'l ifl 'Unld"bLrl 

Uq,J'Vll llPi'L D'UtJ ci1-:1 ~ 

A .,i 
ii tJ-:1 b~n'YI, ~ bL~~-:1 

vvmn 

6. n11i.J1:::d~m-m-'Vlii1ufi-:1 - d~v1-.fb~n~1m1tii.J1:::L5J-u - L~mb~~-:i~-u'1fiJbbt'l:::tinciv-:i 

fl 11ii~1ii11ti 1 v.n11i.J1:::ii1rn flruf'i1iiv-:iim ~ti-u1\Pi'v ci1-:1 - b1J1urn 'titi1Jflrnfi11\Pi' 

flUl.flliitJ-:1~-:i(P\1-:161 1-.f M~fl~tJ 
fl1J~-:l~~-:ii.J1::: ~-:ifll~rJtJlflrJ 
v-:ir1i.J1:::nv 1J~ri1'Vlv.~11 bD'U 
<I' J ., '. I 
'Yl/Vo~lv.L1JtJ-:l\PJV. tJ-:Jflu d"::: nv1J 

~V.~lV.~rll'VI V.~l f tJ1-o;i-o;i::;L 1.Jv. 

~-:i'Yi~~ri1'Vlv.~111 v.v-:i r1n11'Vl1E 

n1uv.vnn11P111Pi u1iL~m1.JmT 

v1~1\Pi' 1 rJIPlV.Lv-:i m1b1 uv.f iiv-:i 
b~n 1 v.n1m \! .;{1J 11b 1.Jv.b~tJ-:i 
fl 11m-.;i1q,ibbt'l:::~~m 11 v.~1~ 

" 
YfYl TI'W~u'llv.~-:i ~ 1'1 

' ' 
L'Vlii1:::~ii - u-:11JvnimLIPlnlP11-:11\Pi' 

- L Yiv 1"rfL~ n~1ii11ti'W,11rn1 - tJTI1J1u1\Pi' 

iv~11J1Ph-:161 vci1-:i tJnl'iv-:1 - 1 "rfn11~lt1J~~-u'W,11rn1 
Lbt'l:::;:j'!lv~lt1J~~'UL ~tJ-:IY'W 1Lml:::'VILIP1 

- L Yiv 1 "rfL~n~lilld"tlUd"~Lij-u-
f'il~t'l-:ll'U~l-:161 t~titi 1Mti 

::, 
t}Ul. 1id"d" lJ 'Yl-:1 ii tJ-:1 \Pl 'ULtl-:1 LLt'l~ 

ivri l'Vl'Ul'1,1nn 1ti-uvn 

Vll'fl~~ 9 .1 fl11 lJ'd'lJtiui'i::'H11~f1Tii'fhi'u 1viq1h:: iY ~tl'Utl~fll'iL~UUlLL uu-ri'1 ll1 
LL~::1viqlJ 'i:: 'Cr ~flLUL oi ~'YU"J9it1'i'ilJ 
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9. 6 .1 n111'\P'lbbt'l:;1h:;b iji\~t'lnTlffl:;ri1~tJ~b~mthm11~111'<\lm'l!il~tJ1J11n11 

bb~\P'l~titin~tJ~b~nLi\1Ubb1J1J~l~ '1 ~i\ 1,J11,:;bui\n11'Yl\P'l~tl1J n11~tJ1JLci n11'Yl\P'lt'ltl~ 
n11~1nl'l n11~\P'ln'<\l11lJ nlJYr~~ti~n11lJ~i\ '1 '1f i\bUi\~~ri~~1h:;~~tiV11v1,J n11m1'<\l~tJ1J 
'l <v ,.J' o'j\tv .. 
L i\t'ln~rn:;b Y'lt'lli\'<\l:;~1lJ11tm1:;'Yl1 L\P'l 2 bb i\ 1'Yll~fltl 

9. 6 .1.1 n111'\P'lbbt'l:;m1u1:;biji\~t'l t\P'lrm11ti~ntjlJ (norm - referenced 

measurement) 115n11Ufl1bbt'l:;qb~!'.J1iitJ~'<\l:;ri1n11~111'<\lm1'<\l~tl1J~t]~n11lJ~tl~b~nbb~t'l:;fli\ 
btlllJlbu1£Jrn ri!'.J1Jni\t\P'l!'.J 1 iiv~ti1JlJ11'11~1i\ V11mnrn"Yi~i\'l ~v~ntjl-!b ui\ V1~nu1'ii-tJJ1ri~1t1'tJJ 
~v~n111'\P'lbbt'l:;u1:;biji\~mb 1J1JU '<\l:;tim:;1J1Jn111 ~im\P'l n111 iiti'Yl\P'l~tl1Jl-!1m~1i\b Ui\V1~nn11 
~ I Q I 

'Yl '<\l:; 1J ~ 1J v n fl 11lJ~llJ11ti ~ v ~ b\P'ln bLl'lt'l:; fli\ 

9. 6 .1. 2 n111'\P'\LLt'l:;n11u1:;Liji\~t'lt\P'l!'.Jn11ti~Lnrn"Yi (criterion-referenced 

measurement) LUi\n11~111,m1,~tJ1J~t]~ffl"llJ~tl~L~n,1nn11~(Jl.m1n111'1'1!'.J~1~tl~L~n 

11n11n1:;ri1~v~ L~n~i\1J11~1'11ii 1'l'ltJu1:;~~fiYi~l'1'n1V1i\\P'l L f lJ1mtv m YJ!'.J~ L\P'l LLt'l:;L ui\ ri£JtilJ11J 

l'lllJbntit"YiY'l1tJLlJ ~t'l~li\bLt'l:;n11n1:;ri1~tJ~L~n,:;~rv~,\P'\Ui\fimii1L 1LUi\11!'.JL~~l:;1Jflflt'lLLt'l:; 

bn1J1'n~1l'lt'lrJ\P'\L 1t'l1L vfori,:;~1n,~ 11 ~ti~n11lJL V1ci1~i\ifl -JL .;;i\ 11L~mL~t'l :;fli\;jfl11iJf 
bLt'l:;ff n ~:;iJ1mtr:i m ~ !'.J~ L\P'l n111\P'l LLt'l:;u1:;Liji\~mL1J1Jti~ L nmori U ,:;~ !'.J1!'.J1 iJ Y'l~m~ !'.J~n-1;,.b 
~t]~n11lJ ~tJ~ L~n bL~ t'l:;fli\lJlL u1!'.JtJ L fi !'.Jtlfli\illnri~\P'l LL~,:;~ !'.Jl !'.JliJt'f~LITTil LLt'l:;~'\X1J ml i\ L oJ 
L~n 11'1'LL~\P'l~~ti~n11iJ~1~ '1 l'lliJfl11i1t'{1i111tiLLt'l:;(J]1iJf111i1t'{i\L, t\P'l!'.J 1 -Jt'{rJ\P'lflcl'r:i~n1Jn11L ,1tJJ 

bbt'l:;~~i\1Li\~1~tl~L~n1 i\l'1'1i\,J1~ '1 tJ~l'lt'ltlflL 1cn 

,1nu1:;t'{1Jn11m'tfltim \l~tJ-:1 qLL,]\!Ltl-:1 ~tJ11LL i\ 1'Yll~n111'\P'\LLt'l:;1.h:;Liji\~t'l t\P)!'.J 

tilfi'!'.Jn 11ti ~ b nm ori bLt'l:;ti -:inq ii ~~,:;;j'lrutr ni;m:;ffincl'Lfi ti-:in~ii ln ii tJ'Yl\P'lt'{tJ1J~r:i~ u,J t'l:; 115 

Lrn:; bL,Jt'l::iir:i;j 11'ltJU1:;t'{-:ifim ~n~~-:i 'l ~,f 1~itlfl1lil LLti:;115n111~LLCi:;(J]jd,t'{tJ1JL~!'.J1rl1Jfl 11iif 
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bbt'l::Yi'n-tt::imbl'lrnh-:1~t11t1~,,i'kti ~\Pl1 -:1i.J1::b~'k~V:JL ,r,:;~115n111iftici1-:111b rh,,i'kbti\I 

L 'kn111'~bbt'l::i.J1::dj'k~t'l t~t1n11~-:1bnru-ri,,i'k iti"r1~'1tirnL(J\t'l::iti'l::dJ'kf1~LL, 
t11f1~.y)1J \11Jtin'hL~n'l:: ~fl 11 iJj fl 11')-J '1liJ11tl LLt'l::Yi'n h::\Pl liJ 1 l'ltJD1:: ~-:1fi1irn\I t i.J1 LL n1iJ 

n11b1t1'kn11t1tiwv11ti1,J fl::bL 'k'k~L~rnLtJ\t'l::fl'k 'Yi1L~'l::tJnt1::~iJL 1L 'kt1~m::L u tiwlrn\l\Pl'k LLt'l:: 

'lltl\l~'kL1tJ'k~1 tJ 
ci1'k L 'kn111~ LLt'l::i.J1::L;Ji-i~t'l t~ rm11~-:1n~iJ ,,i'k ~t] ~m1iJvi1ti ~t'l~"r'trHiLrin 

n1::'Yi1r\tiiti"r1~ '1ti 1J bLr\t'l::iti,,i'k1,J t11t1~b r\1n1Jfl:: LL 'k 'kvi1ti ~t'l~~ri11iJ 'lln n11"r1~'1ti1J vi1ti 

n11t1ti 1J 1ci ~\I VliJ ~irn 'l LLr\ t'l:: 1ir1 ~'rt liJlm 1'ltilti1J ~ t'l~~ri11iJ'llti'ln11~ti1J 'llti\I L ~n LLtJ\ t'l:: 

f'"iWu::riniJ'kfim i111 bL~ 1-.t 11i.Jt1~fi1L i.J1tirn fitirnil'kb i.Jti1L :n-i.i11'l~ , 1::~1Jtl:: bL -i.m "r41mL wJ • 
n 11b i.J1 tirn Yi t11Jti ci1-:1 ~'k 

L~m~,11ru1115n11 1'~LLt'l::i.J1::L;J 'k~t'l 'lltJ'lr'f'l 2 iTILL~1 L11,::~1J 11~imL\Plnr\1'11 
n'k'ktltliJln im~ltl~tl~~tl1V:JL if11'l::L~ti n 115nl1LLUU 1~~'1'l::L "r4iJl:: t1iJ . fl11Jl\lr\1wrl~ 
i.J1::t11Jn11ru1'k~l'kn 11t1ti'kiJl'kl'l-iti l 'l'l::1 ifil5n11~'1n~ iJL iJ 'kLtl~tJ'lijtJ L 'kn11 iLtl11::"vi Lrin 

'llti'l\Pl 'k 11~ tl1 liJj fl 11iJ t1l')Jl1blLLt'l:: Y\n h::')J lmttl m ~ tJ'l L~ t~ r.iti1ff mfo"r1 ~t1tiuiJ1mjl'kL il'k 

Lnru-n~,11ru lL ~tiff ~~'k 1, bLr\tl1u1'11ri1'k"r41titi'lfi1n11"r11'1n11finh1u1'1LL v\'11u1'11n~')Jn-nr.i')J 1 if 

n111'~LLt'l::i.J1::dj'k~ t'l t~r.in11~'1rnruori L il''k ti.J1LLmiJn11L1r.ii.in11t1ti'kiir1i"r1tJlfllt1\Pl1L 'k 

1::~1Ji.J1:;ri')J flf.1hl L 'kt1"r41,~~~'l-il'll1J1'kn11 science - a process approach ,f 'kiJlL~ 
Lit 'k1:: 1J1Jn 111 ~ ~t'l LLt'l::i.J1::L;J'k~ t'l t~ r.in11~-:1Lnru"riL iJ i.ii.J1ir~1"r4 ~n'llti\l 'llU 1'kn11~'lnci11 

9. 6. 2 n111'~LLt'l::i.J1::L;Ji-i~m~r.i1nrn-dti"r41t111::'llti'liir1~~ti'kLLt'l::Yi'nh::~Lrin 
1~11J ~LLrl-:1t1~11fl4~'1tl'l-i'YJnfl'kfl\l'l::m::"r4~n~'h L 'kn1n1'1LL~'kn 11'1tiwr1n 61 flf '11 fl1,:; 

~tl\l~'ll1ti.4 lL ~tl \IL -d'til41'111:: LL~::Yi'nh::-i.J1::t11Jn 11cl ~L~n'W'l'l'::L~°11Jti ~\Pl~tl~L 1 tn LLt'l::L 11.'ll 

'Yi1n 111~LLt'l:: i.J1::L5J'k~t'lL1llJn'l::L it'k l 'kL~tl\l~mh 1 lJltl ~Lt12Jtl 
LL'k 1"r1 1'11nl11'~LLt'l::tb::L;J'k~t'l~'l~nci112JlLL~1,,ii.i 1 WJ'ln11f>inhltltl llL il'k 115 ' 

n11L ~tii.J ~u~n'kti ci1'1n 11'1ii 11-:i LLr'l::,jn,:: 1i1%n11"r1~'1tirnili.i11r.i111fl~L1 tJ'k LLt'l::n 11'1ti1JLci 

L iJ 'kL nrnorin111 ~ LLC'l::i.J1::L;Ji-i~m 
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fl\! L tJ '"fl'Yl1111n'"LPltJoff 1Ltlud'111 n11'Yl'1L"f!J1J(test) u~::n 11L"t!J1J Lci(examination) 

~'" L tl'"ii 1,nn11fld1'11'j~!J\1~1J 1'"n111' '1u~::1.h::dj'"~~L ~ flfl,::L'1°''Yl111J 11L;\n LLl'l~::fl'" 
vi1fl 1. '"i'"L 1 tJ'"LL'1~::~!1\IL1 tJ'" ~'"ii fl11iif Uri::l1n~::ii1mt!I tJL ~ tJ-ll L'1 LL'1 ~LLl'l-llfi'111ff-ll;j 
11tJfi::L~ tJ'1~'" 'l fl~1f ~1;fm.;1 . u~::fl1'111,::L tl'"tl1:: Ltl'!f~'1t1~~1'"f1,::'L~~1'ttl1.-tl '"tt1n1~ 
!Jlt1Ltl ;\l~!JLL"{'"!JLL ~itJ;)Pl u~::L 'Ylfl~fl1J1\11.h::n11.1. ~t1tl1:: 1t1'!f~!Jlt1n11i'~LL~::tl1::dj'"~t'l 
~"!Jl!J'ttl~ 

9. 7 . 1 n11 L if'11ti11JL ~t1citt111ti1iit1ci1.:1L~L il'"'Yl1.\ln11 LLt'l::n1::°r'i1!'111J 1t1n1~~ 
th'" 1t1 n111. if'11ti1iicitt111ti11.1LL1J1Jti~'"fllt11,,:: 1. ilffnrn~n.,t1 "I 'ttJ vi1t1111t11. '"'~'"L1ti'"vi1fl 
1 '"111.:ici1'"~ti1'"ftftfl1L ~'" 11L V11J1::cit1J~,::;nti1ii vi1m~'1f1tJL '"~n~m::.fft-J,,111JL il'"n'"Lfl\I 

nrn~n ~1 ti1Tin11LL1J1Jti '"fln,1n,::L il'"n111'~LL~::tJ1::dj'"~t'l LLtf 1 V.\IL il'"nTH'fl1\11J11!'.J1n 1fl 

~,:: L ~ lJYj'"fl 111.1«ii~'"1h::vi11-llflln 11 n~ r.Jl-J;jfl111.1VllJ1 tJ m-,:: f1mf111J1n ~'" 
9. 7. 2 n11Lif'11ti-:i1JL~tl.~fl1Jtll1JL~mil'"11£.J~flflt'l ~1!'.m11L1£.Jn~m~mLl'lt'l::fl'" 

1 il'lfl1JtJ1mtJci1!'11mL '"1'Yl1\l~fl1~fo\ln1·n::1'~LLt'l::tJ1::dj'"~m n11L ifi1tl11JL ~flL iL~mrn1J 
tJ1mtJci1~'" fl1L~fl11LiL1~1 L iL ii'"'"l'"Ln'"fl11 qLLl'l\lfi~11n11~!J1Jtll1JL~n 1 '"1::~1J'~'" 
1h::t11JMn~ll'l!J'"i;j''"~'" 1::£.J::L 1t'll~L V11Jl::~1JL,JLn'" 5-10 '"1Yi 

\ 

9 . 7 . 3 n111 ii!J'Yl~~!J1JLL1J1J&'" "I Vt1flifl~!J1Jtll1J&'" 'l eILLl'l\lfi~11n111 "lhlfl~!J1J 
~ '-' • -., .. I d 1 A 'l '1 a ~ 

LL 1J1JWil::L V11Jl::nUL'1n1::'11J u1::tl1Jf'ln~l LLt'l::~::~1n~rnnl11J1Vtl1\l l'" L '"L 1\IL1 £.J'"111J'Yl\I 

Lil'"n11'\,J~'"LtJ~t1\IL 1~1ii1n~n tiii\IL {tivi1cit11::n1J~\lfl111JfLLl'l::Yfn~::l'\1\I "I rf i;jfl\ln11 

~111'!'111'~!J1Jfl!J1,,::n1::°r'i1tf1~1tJ ~n~\IL~L il'"n11~'"L tJ~tJ\IL 1t'llLLt'l::~l~'" 1, 1 '"nl1'Yl~~!J1J 
LL1J1J{~'",::L,J°r'i1 L -JL~mn~fl111J1l'ln n\11t'l vi1mfl1\ILfl1£.J~,'"Ln'"LtJ 

9. 7. 4 n111'l'lLLt'l::tJ1::dj'"~t'l,1nnTrth·n'"Lil'"11£.J1'"~fl\IL~n vi1!Jm,,:: 

~1iiJ11tl4 l,ln ~t'l\11'" ~fl1L~1J!J1JV11Jl£.JLtl1. iLLl'll'l::flf \I 1Jl\IYifl1tll1iiJ,:: 1iLL1J1Jtfo1 m:r'" fin 

n11n1::°r'i1~fl\IL~nL 1fit~ ~1ti1nn11L vici1-d'1iiJ::"Jf1v1 ifl1L~im~t'llil1\I "J ~1iiJ::L~ri11u11L~n 
LL!Jlt'l::fl'";jwniif LLl:l::Yfn~::ii1nit't1 m ~ !'.J\l L~ LLt'l:: qLLl'l\l;jtJ1::~1Jn11ci 11n 111iiJ ~iJ'" fin ~t'l\11'" 
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,,fl.JL~nu.1.11.1ii'if~,::ii'1l'.l"l...;fllLfif11L~nu.Pl~::fl\4Sjf111lJL'4\4L, uL'4'1.Jfl11lJ-r;.Jvrn 1, u~::uL'4'1.J 
L '"";iL i'"l1tl1.J • .JL ..;lJ1f L'4lJ,:: "l ,fd111,¥1n,L'4flt1fl11lJL ,7~'Yll.J,11'.JY4«1'.l,,fl.JL~n LflLU\4flci1.J;i 

9. 7. 5 n111''1u~::1h::L5j\4~·m tt'll'.lfll;rl'.ln11«.Jm'I L~fl.J'!lfl.Jn11«.JLn¥1~\4~ufi.J 
Lfl ii ~'"ff \4fl ~LL'4)Jfl 11L tl\4Lfl~f).J;jfly\Li1'1~L if fl.Ji\4 Yi )J ~~mi ,rL~~ifl~ ~L y;flAn~lVllfl 11)Jf u~:: 
fiflf'1~.JLVl,j ci ;f \4lJ1 fltt.J "l \4n11~1L lt\4~1¥1,1.J~\4L11,j'n,::~1.111 "liJn~~tttfi,1nn11«.JLn¥1 
~\4,::,\'11'.J 'l ...;L 11L'41lJ1'lt1L71'.lwlB.J'11.J ci lf\LU\4flci1.J;i u.~::~1liJu.nif llJV11 Lfiflci1.JlJ1nlJ11'.J 

ifo ~ \4;.J\tt111n11«.JLn'IL U\4,,ti1\4n11YIL u\4iJ1:11'.J~\4"1flm~vn::fl ci1.Jfl.J "l \4L ~fl.Jn11'111,L'4flt1 
L~£J1n1.1iln~::, ~n~tl4:lt«l'.l u~::L '"";i ~.JL)jfl1,,::"11,L'4flt1Lfl'Lfll'.l¥11.J "l~L'4fl\4fl1,,:: 
if .J L ihiJ1::L'4.JtlU.~::n1V1\4fl 1in11«.JLn¥ltl ci1.J Sh::t1·t1L1l -JiflL ,\4utr 1;\l,;1L lt \4ri11¥111,°L'4fltl 1'11'.J 

mff £Jn11«.Jm¥1y\;ju1.11.1 uut1 u~:: Sh::t1 tlfl ci1.Jt'f~lLL'4lJ ~ 
~u'1.J;j"Jimt'f\4t1u \4:: 2 1.h::n11L~£J1nun11«.JLn'IYitl;in11i1,,fl.JLAn 'l \4f\4L 1 £J\4 

9. 7. 5 .1 imL'4\4t1u \4::iJ1::n11LL1nlf')ufin11;'fl'Yi1¥1111.JL yjtl,-'1U\4Yln 'l \4L ~fl\! 
n11cfi'1.J~£J 'l-JLAnf;'n'Yi1.J1\4 '1.J¥1111.Jri 9. 2 

~ti\tm11'.l\4 ut'f'1.Jfl11i1 n11'liL1~1 t ,r~t.1n1clf')1£J n11'Yi1.J1\4 LU\4~1,,t1.J 
fi'11L~)J flcil.JSjiJ1:: t£J~\1 fl11i11::)j'f11::1.J fl~Lt'filtl '1\4Ltl\I 

ri111.Jri 9. 2 'Yi1if \4lJ1~yjt1 'l ...;flc 'l ,fd111,m1,t'ft1rnAnuti~::fl\4Yi'Yi1.J1w)1 lt«£J 

iiti .JLAn uti~::fl\4~\4Sjfl11i11n u~:: t'f\4 'l, 'l \4n11'Yi1.J1\4i11n iZti m ~ l'.l.J Lfl LAnfl\4 Lfl;j"Jitiun'Viifl ~Yi 
fl11unL ,rnci1.JL 1 u~::flcfl11,::ri~Lt'f1i1ri~t1'1,\4n111.IL3m1~flU1l.JL ii'\4 Lfl;.J,::ii'1 £J'Yi1 'l ...;LAn;j 

fl 'll)J t'{)J 1J'lcl¥11i1Yifl 11,::L U\4 
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9. 7. s. 2 '!imt'4'UtJLL'U::1h::n11~ 2 Lf1LLn'1111\IL~m.h::L5h~c-i~L~l'.l1n1J'n'n'l'.!f:: 
'Yll\li'Yll'.Jlf'll~!Jd~fil 11 LLnn11i.J~n~\I 'l ~U\ILn'1if 'ULLrlL~n oX\IUL ~m ~lJ~'Ufilt\4111'.W~tl\l'.Wtl ~n-rrn 
flL~mL~fl\ltitin 'l ~5j'lrufil1LL~::fil11lJ'Vll-11lJfl\lif 'U 11v~::LtJl'.Jfl~fll'~"n1::rh~\IYi~~LL~\91" 'L fl~ .. 
!'1111\l'Yl 9 • 3 

~mtm7v'U 
., .., 

"" LL D1fil 1llJ 
.., 

n11'Yl\91~tl\I n111J1\I 11\ILLc-J'U ,'11J'U'Yln 

~lJlJ~,l'U 
... ... 

n11'Yl\91~tl\I ~m~~ ~tl~~ 

1ir~n1 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
...... - - - - - - >--- _ ,_ - - - - ....__ ._ - - - --x x x x x x 

' A 

L'.Wi!W1 ....__ - ,_ - .... - - ....__ ->- - - ._ - ._ _,_ - - ...__ - - ....__ - --
x x x x x 

.., 
rn1m 

....__ -,__ - -._ - - >--- - - - ...__ _,_ - - ,___ I- - .... - --
x x x x x 

'!itinl'Vl'U\91 : nl'Vl'U\91~191ci1'U~tl\1Lnmorirfn'l'.!f::tit1m i.J'U 1 : 2 : 3 L ~tl l i~i'l191L iL D'ULnm"Yi 

378 

~,11m1fil11ii~1ii11ti 1 ~L ~\IYln'l'.!f::~tl\IL~mL~~::m.\ 1~wn11n1Lfl~t1\l'Vli11v x 

L 11. 'ULL~iftl\I 
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qbb!Pl.:i;jfl11iJt1~b ~fi11 iti~t'l!Pl1.:1 "'] ri1fY~nnn11&.:1bn1PJ\fw~:;ihrJ1 lffl1~1iJ11ri 
m 1--u -wq~n11iJ 'llti.:i b~n 1fiiJ1nn 11iti ~L'lri1fi~nnn11°r1~M1J 1Jl.:lflf .:lfl1fl.:i,:;1 i1Tin11&.:1 LnlPl 

b '}tjtim 1--u~ti1J1:;\P11Jfl 11m i11-ou'llti.:lb~n 1 fi1Jl.:lb ~ti.:i~fl1~tlfi vi1tin11n1:;ri1'llti.:lb~nfi1fi ti'it.:i 

t11vi1n11fl1q~tifit'l:;bt'lrJ 1fib~ti.:in111.J~neJ.:i~m;ru:;it&rJ1 fifi'1wnm;:; it&rJ b ,1P1fl~bb~1 b~n"l 
m--u-ou:;b i11--u11riru~m;ru:;\P1.:inci111iJ;jfl11iJ~1ntiJ!Pltim1L1rJfim1~tifibbt'l:;n11ri1b itfi:n-11Pl bblPl 

t~ rJim Yi--u--u1.:iLb~1 &.:ifliJ rJtiiJ11J 11 ~flflt'l 1~fimiJ~;jrfm;:; -fl11iJ~1iJ11ri, fl11iJ'lf1it'lf1fi lt!J 

j%nn11&.:1bn1PJ ;jit&rJ1'm1fi ;jfl11iJ1'1J~~'tftJ1J 1~1 bbt'l:;;jL,IPlfl~~~\ffi ~1fibL~1LLlPlLDfi 
riru~m;ru:;~-W.:11.J1:;~.:i f'1~b111Pi'ti.:in11--u:;1.J~ne!.:11 vi11ti ~"l fi~1L~m~.:i~fi fi1mvi~\P1.:imh1 qLLIPl.:i 

~.:i1fl~b-Xfi 11 n111lffl11iJ~1ntlJ1fiL~ti.:in11&.:1Ln1PJ-wq~n11iJ1 fi~1L~n1 fiL~ti.:i~b~fimbfi:;11\f fi 

~.:i b 1J fib ~ti.:i ~;jfl 11iJ ~1ntiJ bbt'l:;~1b tlfiti ci1.:1~.:1 
9. 7. 6 n11°r1~~tirn'}tjti1'~bbt'l:;1.J1:;L;Jm.m1fib~ti.:ifl11iJbi11,'llti.:l b~n\ffi 1J1.:1flf.:1 

mm--u--u:; 1 i1Tin111 lfL~nt'l.:iijti%~rhn11iJ1J1.:itici1.:1L '}tjti~1n,m1,1:;~1Jfl11iJLi11, 1 fiL~ti.:1111 • 
\911.:1 "I ~b1ffu11.Jbb~1fi1fi 

9. 7. 7 n111iitiMrnLD1Jim~rJfi LiJfi1Tin11ffiinfitici1.:ini1.:1'lJ11'1 LLt'l:;m,,:; 

rhbfi'Vlt'lll'.J1DLL1J1J bil"fi 

9. 7. 7 .1 iti"r1~~tirnLDD1lfL~n1PJtirniJfiitifl11miJfib~ti'1111 vi1ti~L1rJnnw:h 
iti °r1~~tl1JLL 1J1J B IPl'ltrJ 

9. 7. 7 . 2 iti"r1~~ti1Jbb1J1J 1 iti1ri1iJ~ti1iJ\9\m 'itti.:11 fiL-d'm~ti.:i~-ou:;"r1~~ti1J 
9. 7. 7. 3 iti"r1~MrniJfiti1ti1iJ~L-Xfi1lfL~mrnrn~-w1:;L~ti'1 vi1mtlfiti1ri1iJ 

Yi1~dj~ 1tin1~1 lfL~m~tinlPlti1J 
n111iiti"r1~ ~ti rnL1J1JIP1.:1nci11L vici1i'.t qLLIPl.:ifi~11t11~1LDL icl1n,m1,~tirn vfo 

1~bbt'l:;1.J1:; b;J fi~mnrn~n 1 fi1:;\P11J1.J1:;riiJfin ~11PJ tifiDt'll rJ vi1ti1:;~rnr1rni1Rn~1,:L vii11:~ii 

n 11L~m~n "] l fi1:;\P11J1.J1:;riiJfin~11PJtifil'i'fi ~'1-i'.trJiJ 1 iiti~ti1JLL1J1Jt11ri1i1tli\ "I LLt'l:Sjth~m.J 
1 lfL~m~tinlPlti1J1fi 

9. 7. 7. 4 iti"r1~~tl1JLL1J1JD1'1trJ~.:15j1lrJt'l:;LfirJ,,LLt'l:cDLL1J1Jnl1mmiti~tJ1Jtl~ 
vi t'l1rJ1.J1:; n11 bLt'l:;itrJiJ 1 infiti ci1.:in 11'1'!! 11'1 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



9. 7. 8 iti'Yl'1t1tllJL~tl'111,t1tl1JYln~::LLt'i::f'l1l~i1'tti1'"1tlJ LiJ'"iti'Yl~t1tJ1JL'"L~tl'1 
n11tl~mivi1tin,n-l1~1J1'1ti ci1'1fifiti'1n11L i.t'" 'l '"L ~ti'1~;jtJ f'l 11~ti"ltfl LLt'i::f'l 11~f'lciti'1iif 1 'l '"n11 

1 iLf'l~tJ'1;jtJ titln1clri;1Lb'"'1tin11'11'"ff'"'1'"m~Yi.yj;"1 ~;jn11L1£J'"-n11t1ti'" -rl'1ii'ti1,,:: 

11~-rl'1n11if ti'1n'"~'"'111£J, ~filiL "''lfi,::Yi'1Lnfl('",r 1 £Jm,r 

9. 7 . 9 1 '"n111'flLrn::tl1::L;j'"~t'i1J1'1f'lf '1~'"f'lltll,,::;jLL1J1J'Yl'1t1tJ1J 'l ~L;1mnin1ti 
ihtt!LiL ~tiri1n11'111,t1ti1J'11£J'111Jtl'1L~nLtl'1 vi1tim,,::,::;''1n,n11~L '"ltJLL1J1J~l'1 "I ~ 
L;1n,::t11~11tiri111,'111,t1ti1Jf'l1l~L i 11,vi1tif'l 11~t11~11ti '1t'itlfl,'"Yf n~::'11'1"J 't'1vi1m;1n;j 

ltinlt1'Yl111J 11'1'"Lti.'1ff'1Sjf'l11~1Jl '1'1n 1Jn'W1ti'1 L '"L ~ti'1 Lfl nm,, ::Vll'Yll~ if 1 £J'1'"Lti'1Vl1ti1Jtith 

LL '"::ii1,1nf'll '1t'itl'1,'"1Jtlf'l11~11~;jtJ,1m-tlti'"~'1 ~tJnf'l1tl'1LLti::Ll'1f'l~ 'l ~if1m Vl~tiL'1~1£J 

9.8 eUt>1JflUt>Utul1J (feedback) 

im~t'i 6ti'"n&'1J~'" vi~1£Jti'1t111::ri1fitl),j1'1 "I ~L~£J1iti'1n1J'11'"-Yl'L'1n1::ri1 i.tl LLci' 1 

11SjtJ1::a'Yl~lll'WtJcil'1L1 im~t'iL ~ci1i'.t,::t11~11tiii1i.tJtl11Jt11 '1 LLnL 1J n11tJ~u~1111::n, 'l ~;j 
f'lm111'WE'1('" 'l '"1J1J 1'"n11L1 £J'"n11t1ti'" 'l '"t1ti1'"flln~1'Yln1::~1J~'";jf'l11~;1L il'"ti ci1'1E'1fi,:: • • 
l'iti'1ti lff £Jiti ~ti6ti'"n &'1J,1nn111'fl uti::tJ1::L;j'"~ ~L ~ti L iJ'"n11ri111,PJ11,t1ti1J 11 n11t1ti'" 1Jti'1 

f'll;j tJ1::8'Yl~lll'W~lnlttim ~tJ'1 Lfl LLt'i::n11 flln ~1Lci1L1£J'"1J tl'1 L;)n, ::«~ti'Yl~~t'i'1l~ti~~f'll'1VI1'1 
L 1vi1ti 't,.J L '"fl11lJ;)'1L ~'",,ti'1~u'1'1titi 11 fl'1,::'t).]Sj"l~t1ti'""'" L'1rit11'-J11titJ1::L;j'"~t'in11 
ri1'11'",,ti'1PJ'"Lfi'L~£J ti1vi1nfll~L'fti'""'"~'"',.i;j1nn11ii1iti~~6ti'"n&'1JlJ1tJ1'1JtJ1'11111::n,1Jti'1 
\Jl'"Ltl'1 LL~::,::fiti'1Li'L1~1L~tlnl1~ftJ'"l1l1J1'"n11L1£J'"n11L'ftJ~iJ'";1'"1wri£J11'"1'"Wt1L'{'-Jf'l11 
LLti:: 'l '"'Yl1'1tJ~u;it'1£J,i'1'ttJ~'" "IL'f1'"'-J1n'1n\l£J'-JL "!Mnn11Ln1J, 111J11'-Jiti~~6ti'"n&'1J 1'" 

&'n~m::~).]L iJ'"u1J1J~urn8£JlJ1nn 11 L if'"fll1Jl'1fl'"ti1,,:: 1"!Mnn11n'1 LnP1,1n'Wti;;n11'-J11ti'1 

L;)nfiuL'f'1'1titJnlJ111 L"nu1i~::"'"Sjfl11'-JL i11, 1 '"L~tJ'1~L'ftJ'"lJ1nlttJm ~ £J'1 L'1 1J1'1fl'"tJ1,,:: 

LLL'f'1'1mn11~'11JL'f~ Yi~ ~'"'1'1 ~'1'"~'11£Jfi1£Jmn11~UL'f'1'1tifln'-J1'Yl1'1L1JV1lt1 ri1'Yl1'1 u~:: 
fl1'1P11~'1iiiJ'"Pi'" 

3 

, 1m.h:: L'f1Jfl17cl ,,'1'1 ~ uPi '1 t '"~,,m:: ri1n 17L'f '1 ~ ~,f'" 1J 1'1nf '1L 71'11,,:: ;f '1 fi1t11 '-J 
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. 'l ~un;\1Lt1.:111 • L;)nDl.:lfl'"riL 'llfllf1Afl11Sjfl1ll.JL i1't, 't '"L ift1,.,1L'f11:rirha.:iL'ft1'"t1~i.f '"~.:i 
L'1vit1L-Yi,,1.:iud'1 L 11,:rn1t1Lfit1ci1.:1L111L;)nSjfl11l.Jf uti:fl11l.JLi1't ,t1ci1.:iu ri,1.:i 7 • ifiu,.,1 

rlL n "~'"ti ci1.:iif fl1 qL'{tl '", :PitJ.:i Lfiim~titit1'"natJl.JltlVl.:I' 7 LLt'i:L~tl Lfii m~t'iL ,.,thi.f '"l.JlLLd' 1 
,:'11L 'tt'"n11un"L 1JUti:tl1't1tl\.:!tlVl.:IL7 ,.,1t1tll.:lfl~.:IL~tl1Jltlllt.:iti.:1L~t1.:i111'11.:i ., ri;r 1L 11Ltl.:I 

Lil'"il'm1v'" il'nAn~n ~.:iu'11:;rut.11:tt1J;Tn~1,'"n1:~.:iti.:ii'"~"1J;Tn~n ,Y,:, 'l '"t11:L 'Ylf'lua: 

'11.:it11:L 'Ylf'llf'" L 11,:~tJ 11 fl1-t11,116riL i11J1L'ft1'" lf '"ijLfirhn11L'ft1'" Lfl1it1ci1.:irlL11f11'1fifl 

LtiV ;r 1L11Lt1.:iijLfiLn'1fl111JL'f'"1,ua:Sjfl111Jn1:;it11t1f'"ri,:t1v1m1v'"uti:L i1)j~b'"i1l.J 1'" 
A . • :: :: .. A d I I I 

n ,n111JL ,.,t'il'" ~tw tJl.:lfll .:imn '1fl 11l.J L tJt1,.,'"1 v L 11rn.:it1v1n,:Yjfl t1v1n,:ut1nnt'i11fl111 

L 11t1 v1m1v'"fl ~ ~t1.:i111fti.bL'f'" 1,1J1nn 11i.f'" uPiL 11,:nd'1rl,:Yjfl,1n,.,1t:Jt1t1nmh 1nt1fl1 

qL'{tJ'"tl Vl.:1'11.:1 L1''1l .:11.Jl Lfitl ci1.:i' l a.:i L ,.,chif fl1q L'ftl'" ,:L1 v'"f ,.,1tl'Yl1ltl Lfi,.,1tJ LlJ ~.:! llu 11 

L iJ ~ ~t1.:ifti.hRn ~ltl ci1.:i tl.:i 

L11PitJ.:i£JtJ1J1tJ 1 '"im-n,,1.:it.11:n11,.,it.:111 ri1'Ylnri'"i.f '"L)jL'f11J11tt,:Lfiim~atJci1.:i 
P11.:1Ltl'11.:11J1,1m;1n 1 ~ ~tl.:lfl1llJL 'mt'", ri111Jj;'n;t1,,tJ.:i;f1Ltl.:I ,.,1tJri111Jnd'1,.,1tlJrl,:Yjfl,1 

tl01.:ILU'1L~W t:Jci1.:i~ftl1J~ti uPi'Yl1lfl1q~tl'"Sju~'"n11,.,1tJn1,.,'""1tn11t11.:it11:n11L 1t:Jci1.:i 

1t:Jt1flt1uud'1 citJ1J,:fl1flfl:L '"Lfi 11it1~ti 1 '"L ~tJ.:iL ,.,ti1it~tJ Lfl1'uud'1i.i1,~Lil'"itJ~tititJ'"nau 
ri;1it1 L tlt11utl\ .:i uni ,,,fi q uPi.:ifiri 11itJ~a titJ'"naun'tfi,1m~nfiSjfl111J L ~tl,t'" 't '";r 1LtJ.:1~.:1L;1n 
~ )j fl 111Jf ;'n'1'"Ltl.:l;i ua:Sj fl 111Jnd'1f ;nfl111JL ,.,1Jl:L'f1J~ ,:L ti flL~ Vtl cl 1.:1'11.:IL1''11" 

1.Jl citll.J,:Ltl '"Lfl~tJ.:if'i,:fl ~L \1'" 11L~nfjfl111JLflll~ 1 '"fl111JfiflL \1'",,tl.:I"'" (Sedf-respect) 

q.:i citJl.J,:'111J1LiJ'"Lfl~t1.:id .:iLf 1 n1:rj'"1 ~L#imnflL ,"flfl~ ;i'1tlfll~L'ft1'" L'f'" 't, 't '"tJ'Yl 

L1v'"'1at1fl,'"Vt1l.J7't1llu£ltl 1 '"8.:irh.:i 'l flL'ftn'"Rn~1n1a.:1Pi1L it'"n11tJ~fi1v it1Arifli.i1L"t'"'t, 

ant.11:n11wd.:1Lfiunn11Lllfl ttJnlL'fl ~L#inihh'"°l 11.J 1'"n11L1tmf t:Jci1.:i,1.:i 't ,,.f'" citJ1J,: 

~1vr\11~n11L1 tJ'"'f ,,tJ-:iL#infj nTl~flJ'"l L tJ1'"u'"1'Yl1-:ifl L'ft1rifltf t1-:int1fl 111.JL'f'" 1, ua: 

L,~iun11w1.r1"11J;fnv:111~L~~1:1.lflfla,,t1-:1L~nuria:,mfinfi1v . ~ 
... I W I ... ... W ... .. W W k I 

fl1 m ,.,'l~a"1" 'l ""na11iJ1ua1mtJ1m.m1'41t111iJ,,t1~avt1'"nau'"'" ~LL"" 

LfliLL'f'"tlu~u'"1f11:-Jl.Jtl"ua:itn11u1-:it11:n11LL'f'"6LL~riufft'"1,~-:iriultJif 
9 . a .1 1 '"n16'1rifllqftt1'"tit1-:in11iu~atiu'"nauftLriv1nt1fl11JJ'f, fl11l.JL i1 l, 
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LLa::lim~::~'1.,,L~n~'" 1~n1'l~,::L'f11J1'ltl 'l ~ii~n L'1UL'f fl.,,fl111Jfan i'1fi'1L ~'" LLa::n171vnn,; 

1,1'lclri 1tl1l1~1YJ'1, 1l1~1L' tJ°"'1ci1.,,tiL'4'l::Lm .1nn1'lL ,\'°"~fll,::LPiim~ ati'1°"n~1J~Lrl'1 
,,nfl 111.J,7.,, ;.,,ua::,1.,, i. ,'ll'1.,,L~n'1 ci1.,, u Yi,1.,, fli fl1'l'Vl~m~ v.,,n11u.,,fiu'Vli''1 i. 'iLL u UL'4'11J 

-t111J~L~mn'1fl111J1an 11L 'll1Sjft111J;1L iJ'",::P.i'1.,,-ri1 "l '"1tlu urn,\''"~'" 
9. 8. 2 i~~ati'1'"n~u~L~n,::L~1JL,U'1nmh1V1i''1'lltJ.,,1'"'t\;fll'Yl'llU,f'" L~n~n 

,::Sjfl111J-W.,,"r'l'1L ,~,::nri11£1.,,L~'1.,,'l11'11.,, 'l ~Lflv1nun•mn1J, "r'lti;in1'l1J i. '"L'41J1'lt1111y.i 

~ L;1n-W.,,"t'l'1 i., ~.,,,t'"n1'l"r1'1L'4'11J'Vli''1n1'l1''1 LLa::i.h::dj'"~a i. '"L ~'1.,,L'41J'l'ltl11l"t'l'll'1.,,L;)nffi ~ 
fl111JL'{'"L·,,t'" L~n,::L'411Jl'ltl i. ~im~aL'111LLa::"l ~'1cil.,,L~1J i., Ul.,,fl~.,,L;)nm,,::-w.,,"t'lfl 1, i.'" 
,)1'"L'{1J1'ltl 111"t'l1J1nn 11fl:: u'" '"~'1'"Lfl .,,L'11'u ~ 1CJ.f1 L tJ 

9. 8. 3 •nni.J1::L'4un1'lm't'1ti1J11--i'llfl..iqL'{fl'"L'"LL'11::;Jun17;Tn~1~--iLL~h::;Jui.J1::rt1J 
filn~1 ,'"t;.,,1::;Juf1 mJfin~1~'" y.iu'J1"r'lti~n111J'llfl..ifl1crL'{fl'" ~LLL'{'1.,,flfln 1 ~L;)n 'L,r"r111u 11 

flc;jfl111J,1.,, L, L ~fl111JL tJ°"n°"L'1.,,,°"m::~..iL~n;:jfl111J~n 11L 'lll,::;:j •fl 111Jfl1J~°"· (warmth) 

~,::L i11J1i.J1n~l'Vlli'flnUflcLl'i!'l.at:l'1L 1a1LLtr 1 im~a,\1-.i 'l ~L~n,:: LLL'{\9l..iflfln1Jl,f'" ,::L iJ ~ 
' ' ... ... ._, .i::ll.::il I I A 

'llm~a tJfl'"nau"r11Jfiltl4fllfl CJl.,,CJ.,, 

9. 8. 4 n11L tJ191 ttJn1L'{L ~L~n 1"r'l1n,;1,11cln11L'{fl~'llfl--iflcfl ci1..i;j~~1::Lm11L~n;j 

fl111J oW.,,"r'lfl hinm.ttJ m Yl CJ" L'1 ~~fl"fl 111J~~ h'llfl" L;)n'Vli'fl "l,J fl1 ti ~tJ~S'.jitJun "r'l-ltJ.j tJ ci1..i Ll'l 

LLa:: 1 ~L;)m~~flimL ~::i.b t'1CJnl1L ~CJ~L iJ~LL1JlJ'llCJ..i1~«~ 'l Wl'11J~"1JflnL~n1111v..i1~ 
LLIJla::fm,f~"l,.i;,L iJ ~,::~fo"L ~ CJ~~t) ~·-:h11cl,) 1tJLLtr1 ,::,\'1CJ1~L~nLLL'{l'l"fl111.Jtll'lL ~~ ~~ 1 

filn~1LiJ~tJcl1.,,£l.,, LLa::flcfl11,::L~£JmJ1u t-f ..iifl1,11clL 'Vlth,f~tJcll"Llll'lL~ CJ LL~::,1.,, 1, 
I • .,... ~ Q tK 

CJfl1J,::"r11 ~ 'VllJ'l'l CJ1n lfln 11L1CJ~n1'l~'1~1Jfl11ii 'V11Jl CJ1J ln'll ~ 

9 . 8 . 5 fl1fl11'Vll1in11~Lmrn ~CJ~u1.,,i.J 1::n11L YltJi.J~nel'..i "l ~L~nf~nn11i.J1::L;J~ 
' ' -., ,r::SI 9 AA ~ .cil Q ... I .cil ... 

~~~n CJ!*l~Lfl..i L1Jm'1n"r1111J 11inl1'Vl1fl~l1Jl1rt'VllLL ~ 1'Yll..i'Yl,::L j CJ~1 1ll*l ~Lfl ..i~lil l'lrtL 1CJ~1 

i.J~u~1111::n;t,r,r1 Vl*l~Lfl..ifl cl1..iL 1LLtr 1citJ1J,::L iJ~LL j.,, if u ;}~ 'Vl1flLL1.,,,.,,1, 1 ~L~n~l1J l'lrt 
filn~1ti~ti1'1 i. ~"~l*l~~~1,"l~Lll~ci1..i~ LLlr111 ~u1.,,tif .,,L~nm,,::SjiftiJ'VllL ~L~tJ ..i~~hLtJ..iri1~..i 
fin1;1f'i~ti 1'1tJ ~rh:: 1J1i.J1n 1;1V111tJnuti1 ti ~tJ ~ "l,r f11i.J1n 1;1LLa::i m~~tJ LL ~::'lltJ" fl1,:: 

L'{fll'lfltrtJ..inuim~~ titJ~n~u ~L~n 't,rti1£J'Ylfl'1n~u 1Jl L~L iJ ~fl ci1..i ~ qLL~..i fi191 ~ ln11i.J~n el'" 1 ~L~n 
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Sj~tl!'.Jf;'nn111h::Lih~~~-;i'1'1l)J~~ ,;'1!'.JPJi.ufl~if ,::SjfJtln.hd!'.J'!f~'1fl~1L'1n ~~'t i-L,;'1i.m11 

L1!'.Ji-Lfm~::n11tJ~llii1111::n,,j1~ '1 f!ci1~)J1n)J1tJ 

9. 8. 6 L i-Ln11L1tJi-Ln11f.'4fli..L n11,::tJ~lliin,n11)JL'1 .'l n'11)J tllfllL'11jLL~i-L~,:; 
LL i'.:i'l ~L~n'L'1ri11uti.:if111)J~-:1'Vt)J1tJ, LihtJ1::'1.:ifi u i-L 1ri1.:in11tJ~u;i'1.~fl"'i-La.:i~fl1'111,:: 
Lfl°1rnL~1 cif!)J,:;i\'1m~n 'l ~LLf.'4'1.:Jiflfi'1L ~i-L imt'{i-LmL i..L:: '1~fl'1,i-LSjn11inn1)JL ~flinifl)J 
fl11)JL i1 'l ,L'1flci1.:in1'1.:iii11.:i 1Tin11,).:inci11cif!)J,:;i\'1!'.J 'l ~fllL'1ri11uim~~~ij"lmfil1L ~)J;f i..L 

9. a. 7 fllfl11uflnnci11Vt1mLt'{'1.:Jfl11)Jfan~L~m ~i..L11 'l i-Ln11tJ~u;in,n11)J 
1'11.:i '1 'If i-L ~.:ifl1LLt'l::L~nfl1111)Jijflni-Lflci1.:i'L1 11-i1::n,L Vtci1'lf i-L;jfl11)J·~.:i !'.J1m Yi !'.J.:i 1" · fol'\ 
1::1~1111::n,~n1::'Yi1'L'1~1!'.J,i-LLni..LLtJ) LLt'l::,::,itJ~'l~ijfl'1i-L1'1'L Vti-L'lfi-L L~n '1 ,::'t ~f111)Jt'{i-LL, 
.c.I I 111::1 I • ~ 
'Yl'"il :;11ii iJ tltl !'.Jl.:J L'1 il'Yl 

9. 8. 8 ,1ntJ1::f.'4un11cliiti.:i~LLl'l.:i ~u11n11'liiti'Ylflt'{tJ1J)Jlm,1i..L)Jl'Ylflf.'4tJrnLl'I 

t'l::flf .:i L\Jw 'l iL 1t'l1Lili-L1i-L,i-LLni-L"ltJitn · LLt'l::ntii..L'Yi1n11ril'1f.'4tiufl1fl11'L'1';jn11t'{1tJL~ !'.J1nu 

L 'itti'Vtlf.'411::~L~n,:;~tJ.:Jf.'4tllJ~ 1 !'.JLL~1 im~t'l!Jh.:J '1 ~L'1n,::utii..Ln~1J)Jl'lf i-L'J,:;;j'!tl4fil"1LLt'l::;j 
,,¥ 

fl 11iiVtii1£.Jii1niii-L 

9 . 8 . 9 'l i-Ln1111u11)Jim~t'lrJtii-Ln~u'lf i-L 'l i..Lu1.:i Ltin1L'4fllfl11;''1n,n11)J 'l ~L~m i1 

ii1;jt'f 1i..L11ii LL tJtJ f.'4~nt'{i-Lli-L 'If i-L ,:;'t,rim~ t'l 6tii-Ln~u~Sjf1mt5\1)J1nn 11n,n11)J~L~mif1.:it'l.:iijti 
u ~u~'l i-L~m~ru::~;jn11LL il.:ii'i-L 

9 . 8 .1 o 'Y)nflf ~~;jn11'Yll'1f.'4tiu, t'StiuLci fl1fl11,::it1~t'ln11riflt'{tJ1J)Jl~LL ,.:Jl'ltlll 

iitl.'h'nn1iitici1.:im.:i"lum .:iii1 LLt'l:: 'l ~fl11)JLDi-Ll511ii 'l i-Lffi-Lth::ih£.JL~Lnl'1fl11)JL i1'l ,tici1~tJn~ti~ 

!'l~tlfl~i..Lf.'41ii11nii~flitiiti~ 1,f.'4~tl£.JL~ff wr11~Yi itiinn1iil'\1.:i '1 ~L~nf.'4tiun1ii,:;f.'4::'Yitii-L 'l ~ 
fl1L~'Yl111JllL~n;jfl1liJt'11'1, ;jfl1liJLi1h, ;jfl1lilf.'4~'1£.JiJln~tJm-W£.J.:JLfl ~.:JL'Vlril'd',::Llli-L 
ilm~~rTtii-Ln~tJ~~LLt'l::;j1h:; L£.J'lf~tici1.:i~~ 
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,:Yiitri(flvlijv1nlln L vn1:LiJi.u.~!l.:1111f\,;ihn,fl1~,L'f!l1J11L~fl5jfl11)J-W.:1vrn 'L ,)J1flii'tlti -

L-Wt1.:i Lfl 'L '\n:li'1m:u '"'"f\"'" lfl7't1 4.:iLflti1i'1.:inrn ltfi~n«1~:fftfl;lm~nLd1L1tJ'-' l tlud' 1L ti1~'" 
uPitfltii!lL i\,,7.:iud'11'1tp.h:«.:ifl1 '-'n11L7t1'-'n11L'f!l'-'1nrnf'l-i«rtn wi:;ft1tl1:t"1)J;lm;i~'"5j 
Li11"1)J1tJfl'ltlt1flq)J)J1flfl11,l'" L Yi11:n111'flutt:tl1:LSj'-'~tt5jl~L iti.u.~vn: 'L \.LL ~tl.:iim i\,,1.:1 · . - ., . ' . 

nL;iflfl11,:fL ti1\l'-' LLfll111fllqL'ftl'-', '\tnn11;lm~n , qt17"111LLtt:«.:Jfl)Jfi''1.:in11Y\,:n11t111 

im i\,,1.:1Pi1.:i '1 f\L~m7~'-'f ,f '-',:L'f1)J1'lt'l'\b ltn "ll'!lo1.:i5jflmt11utt:5jfl11)J'\-1)J1tJ!lo1.:i l 1 

im i\,,7.:i~.:i"1tt1m;in,:«1)J11tnb l in "ll'«i'1.:1fl!l\U. "ftlli-..,7'1 l,j fltt'1fl,'-' ,:«1)J11mht tl'l i 
1 '"n11u.niftlJ-..,1 «i'1.:1LmlJL ,"";i tlCJn~.:1fl11)Ji'n-fl11)J«'-'L, u.tt:5jfl11lJ"f11J4'.:1 'I. '"~hn 
1nt11f'l1~fli!l 01.:il -,,j1.:i 8 .:1'tf .:i-..,L'i1t1'tf .:it! 1_.:illnci ·11)J}~'-' ,: L ii '-'UtlJ"11fl Yi11 l1Ln flfl 11)J 

tllfl fi'1fll'lfi,: 1flLLt't: 1.11: LSj'-'~ t't'1 '1fl )J1 L l1L \;'-' L f1'101.:IL ,j'-' i'fl,i \U.tl .:I 

t '-'fli1f\,:n11t111 11t11'-'n111'flu.tt:tl1:LSj'-'~tt,:5jtl1:anTii1nvrn1nitmJL v:l v.:i 

Lfl,f '-''-'tlfl,1n,:tJ1;f£Jqfi5jfl11)J~fl11)Jft1)J1'lt'I 5jtl1:L'ft1n11cl '1tttlfl,'-'~lLfl~tl.:i;jtJfl1.:i'l 
)JlfilL '"'-'fll'lLLLf 1 tl1:L;ii.u.i1t'ltlJtl1:n11"1ii.:irifl1,:Pi''1.:l'l:Nntl QLL'f)J.tl liu.n 1'1Qtl1: L'{.:J fl"11tl 

L iJ1"1)J1£J11tl.:111tl1'-'fll'lt7tJ'-'fll'lL'f fl'-' 1YltJ1f'l1L'f'1n '-'LLfitt:'l: ;f lJ ~.:ilfL ~tifi,: Lf1dl11,'111,L'{tJlJ 

L ~«flflfld'tl.:!rl'-',i'-'Lfl.:J qu.Pi.:i5jfl1l)Jli''-'L ,11 1'flqtl1:«.:1fl1 '-'fl11fttl'-'1il'11nmf'l1L'f'11l '-'LL'1~: 
1:t'lt1n11Rm;i'1'"~.:i-..,1.:iflPifl.:in11 'L ,.;'LAnu.Pitt:fl'-'Lfl1nfln1L'fl-t1~"''"1 t '"tl1:L~'-'fld1t'ltlJ '1 
3 ili:n111f.:ii! 

tl1:LA'-'Yi 1 L Yi'1L ,.;-L~nuritt:fl'-';ln~1-..,1ri11llf L'fi'1.:iri11)JLi11,u.tt:flfl'-'L .. 1.1Yi . 
Lnv1nt11ii-11nv1f'l1«"i 

tl1:LA'-'Yi 2 L Yi'1i1fl~'-'L ,.;-LAn5j'tin~: 'L '-'11t11'-'n11;}fl 'L i.u. ~.:i1Lfl11:~ LLt't:111J1'-' 

n11Rt1«1'-'«flt1«1'-' 

tl1:LA'-'Yi 3 L Yifl~NJ'-'1n11 'L ~fl'1LAn 'L -..,1jL ,"";jfi~.:11h:L'f.:if'i~'",:5j~t'tritiYit];ln11)J 
116.:iL;in'tf .:i 'L '"u,iu'-'Utt:!l'\.llflfl 

tl1"11fl11~fil'-'5jPl11lJL \;i.u.'{f)flfltf'1.:lnt11'flqtl1:ft.:Jfl1 '-'111J1'-'fll'lL7tJ'-'fll'lfttl'-' 

1nmf'l1L'fm;f.:if\nd11)J1u.d'1 ~u.Pi.:i '\m,,flth11 • fll~6'-'LLPit't:ri'"'1'" l,jL ~v.:iu.Pi,:PitJ.:i~1L '"'"n11 

L'ffl'-' t ,.;-lJ11q1'flqtl1:L'f.:if'iflllJLLPit't:tl1:L;ii.u. ti1'1'" ufi,:Piti.:it11L '"'"n111flLLt't: tl1:LSj'-'~mf11£J 
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1fin11\Pl1-:1 61 ~,:L;\Pl11,~t:J'l.Jn11~1\1~1n11'l ~;f 1L~mL~t'l:f'l~~n;1ci" 
L Yit:J~911: L ~~~l~L_;1'l.Jth: tci'1f~L ~L,fl-:lfll11flLLC'l:1.h:L;j~~C'lfll1L1CJ~flTl~fl~1'1fl 

i 'YH'.Jlf'll~\Pl.; ;-:i 1f'l1L~~fl LL ~:L 'Ylf'l-tif'l'l.Jl-:!1.h:n11~~flflf'l;fl-:lrl'l.J1'mp.h:~-:1fi~-:1fi~,)n~11L 1"1 ~ 
ti ti I J 

'lJ 1 -:1ri~ 3 ih:n11~-:1rit:JLu~ 

9. 9 .1 L'Ylf'l-tif'ln111'l'lLLC'l:u1:Lij~~m~n~L~ci1n'l.Jn11nmflvnf'l11iJf n11~11-:1 
fl1l~L ;l L ,LLC'l:f'lfl~L 'lfU'Yll-:li'YlCJlf'll~!il.; 

11'1ci"ri'1 LU LLtr 11'11,j'n,: 1 iifl'Yll'l~fl'l.JLL 'l.J'l.JU1'"CJ (obje' ctive test) L il~Lf'l,fl-:l;jt:Jrf-:i-d' 
L Yimu~ tfl n1~1 ~L~n~1iJ11m~flnrit:J'l.JthmiJtl~ 61 ~L~ci1n'l.J;m -n,,1-:iLLt'l:d'.l~;fl'Ylfl~fl'lJ~ 

d' ti I II " W' I/ 

ri1fl 'lJ fl t1 ~ L~fl'VI1~11: L ~fl ci1-:in 11-:1'll11-:1 n 11fl flfl 'llfl'Yll'l~fl'l.J LL 'l.J'l.J u1'"ci'"~fl 1,, :rh Ll'l 'Vltn CJ 
' ,¥ 

1u LL u'l.J ~-:i rifl'L u~ 

9. 9 .1.1 fll1L;;fl'Yl~~fl'lJLL'lJ'lJQfl-tll'l 
n11flfln;fl ~fl'l.JLL 'lJ'lJQn-tll'l ,:;j~mjm:L u~t11ti1iJti'l ;th: tcifll'l.Jflm~1 LL~'Yli1 

I ., I 11 I/ I I I ., ~ W 

ij fll 11~ ci1n\Plfln11~11-:ifi1ti1~fi,: L 'VIL~n Ll'l~~a~11 ih: tcif'lLL\Plt'l:u1: tcif'lfi~11-:i'lJ~iJ1'"~;j 

ri 11~ tJmit:J-:1 'Vl1fl;jfll 11~L~tJnl'ifl-:1t:J~1-:1fll1'l.Jti1~ 'll'l.J1~fll1 liJVl7fl L~ t11ti1iJ LL~t'l:th: tcif'l~ 
~i1-:1 if ~~ 1 ..t~ ,:ij ~ 1 LL u1fi,:u-:1'l.Jt:Jn 11,j'~tJn vi1~tl1'lu1:n11'll'l ;h LLiJ1~-:in~11 ,:;fl-:i ;j 
;Jn £.J : 1n~~~1m~~n 11Ll'll-fllll'lfll:L~1 ~~fl £.J~~fl cin~1t:J~1-:1L ~~ • 

' Q.i' A A A 

'lJ . ~11~q'Vl~~'l.J1111~lfl'Ylq~ 
~ ~ ' ,¥ 

'llflfl 111: 1-:11~n11flflfl'llfl'Yl~~flrnL 'l.J'l.Jtln- tl ~ ;j~-:i!ilfl 'tu~ • 
1) f1ltilmL~C'l:;fJ,: l'it:J-:1;jiJ1:L~~d1f'if.ljL ~ CJ-:11.h:L~~L;)CJ1 L ~1.lf ~ 
2) U1: L~~dlf'if.lj~,:~fl'l.Jtll~,f~,:l'it:J-:i;jf'l1liJt'flL ,~~,:~,1104 lil "tJfl " 
~ 

L 'Yll'"~ 

3) t11ti1~,:l'it:J-:1tl~m:'Ylfl7'~ 
4) 'Vl~m~£.J-:lfll1 L ;u1: tCJfllU~L~li 'l ~iJln~qflLLC'l:fl ~1 'l ;111: tCJfllU~L~li.;fl~n~ 
s) ,-:1t:J~1'l;t11~~1~ 61 ~,:~1ci'l~L~mfl1L; 
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9. 9 .1. 2 n11'\.,f';fl'r1'1~fl1JLL1J1JL~)JfilL '-l~fl'111'1L V1'\,)fl1l)JVl)Jl!J~)J1.J1mVl1fl 
~mui'-l "I ifl'r1'1~tl1JLL1J1J{,jtl~nl"l'r1'1~tl1Jfl1l)JfL~n t~uJ '\. iL'11L'1'1°tW~L'f'1 L '!l'il 

n . Lfl~tl~iJtl'Ytl i1'1~m Vl1Jij L1r.Jn-:l1 ...... . 

11 . ,,-L iL U'-l«l'l 11..h::Lllrl .... 

i'1fl111:: 1~ '\. '-ln11'1'1ni'1~'1rnLurn;j)Jfi1'\.il'!l'tl~11~V11'11'1'11J i'-l "I 
1) ,::,jtl'1LU'-lfiltll)Jffi ifill'ltl1JLL1J1Ji'-l"J tfl'1"J L ~r.J'11.h::L~'-lL~r.J1L r\1~'-l 
2) 't ,f'filtll)J LL 1J1Jl'l"l ~' iJm ~)Jl L~Vtl)J,)fl)JVl1'1'\..;111~1n1n1).J n1fi1t11ii~;f.,, 

~ I ' ., I ., I I/ ' t/ ti 

11'-l)Jl L)J~).11.J"lm fi1l'l'1rn ~ r.i..i«'-l "I m1~'-lfi,::'Yi1'\.V1Ln'1fl11)J~)J1.J1mLL~::tJnl'l '1'1 L'1 

3) 111~1m ~'L '-l1.J1:: tr.Jflfi1t11ii,::~fl.,,$jfl 11i1«)J~'-lnnufi11'ltl1J ~~fl..in 11 

4) f111't,f1..iL~uV11m;'-l~lr.JL ~1.JmL i1'-l1.J~1m11~L1L '-ll'ltJ'-lYllr.J1ltJ ..i LL~~::fi1t11ii 
9. 9 .1. 3 n11't,f';tl'r1'1~tl1JLL1J1J;\J~LD'-l;tl'r1fl~tl1J~;'~titimi1'-l 2 iJ1::Lll'r1 

LL~:: ,Jn;'" 'L 11'11).J LL '-l 1;7~ iJ1::L;)'-li!tlJV1111'1~LL~~::vnn '\. '-lLL~~::LL '-l1,::$jfl11)J«)J~'-lnn'-l ~~u 
L ~ti~ti~n111'111,~'11Jfl11)J~1)J11t111ll..iL;)n -J1;jfl11)JL 1i1 '\., 't '-lf111)JV1)J1r.i, L V1l*Jn11m, iJ1:: 

tr.i~i4«tlJ~n~t14 LL~::a'-l-i L ~'-l 
,.,, \btJn~,-,j l~VI ~l,j tlfl 1l)J'r11'1;1'-l 1J 115jtl 't~~.,, ;1'1 VI~ lVl)J 1 m~111i l~ VI~ 1 ;tl 

fl 1l)J'r11~..;lr.J5jtl~L -.1'-l-)15jfl 11).J«)J~'-li~flrl'-l 
1 . LLtl'-l~t)JijL'lfl.; 

# 

2 . 1Jl"lflijL'1fl"l 

3. L!! tn1ijL'1fl.; 

4 . L 'r1fl-fl)JijL'1fli 

n. Lfl~tl..iiJti1'1fl1l)Jn'1~'-ltlln1fl 
11. Lfl~tJ'1ijtl1'1~mVl1Jij 
fl. Lfl~tl~iJtl1flfl1l)JL111ltl'1~)J 
~. Lfl~tl~5jtl1flfl1l)Jf'-l 
, . Lfl~tl'15Jtl1'1tlf'l'r11~ 

,jtlfl 111::1~ '\. '-lnl"lflflmJfl~tl1JLLtJ1Jtu~ fl11iJ ~mi~~~tl LiJii' 

1) L if'1V11~11:: '\. '-ln11y\,::~'1ut11)Jfl 11L i1'-lL ~tl..i111 L;ir.i1n'-l 

2) 1iflfl1l)J~,::i.l1)J1L.;Yh11m1fl11,::Li1'-l1iflfl11)J~n1::lit'l1''1, i'-l LL~::,Jn 
, :: fl ~L '-lLL '-l 1,l '1 'r1 l '1,) l '-l ,J'n 5j fl 

3) 1iflv1~~~fl1l)J,7~y\i.t1)J1 '\. .;~'-lL '-lLL~~::iJ1:: tr.ifl~'-lfll,,:: '\. ?l,l)J1nn-l1 1 flf ..i 
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4) fl11nl°t1U'1Lntl4'1L un11~,11m1;'U'JL l1'LL i.iuflU'YJnflf:i 

9. 9 .1. 4 iflrll'l~flULLUUL&fln'1flU (multiple choice) iflrll'l~flULLuuit',:; 
1.h:;nflu,f 1 £J fiil'1flU°t1~1£J ri f'il'1flUL ~fl i. "1L~n~,11tl4 lL~flnfii1'1flUrltJn!Jif1.:irlt'fl'lL 'W£J.:1 1 

fiil'1fl UL rhif u r\,:; \JlflU fiiltlli!Ll'l11~t'f '1 iflrll'l~fl uth :;Lrmif il fl 1 lL tlu ifl ~fl ur\;j ')tl4f'il LL~:; ;j 
fl 11iifll'l°t1 ~uii1nrlt'f l'lrl,:: i. il'm 1,~flUfl11ii~1ii11t1'1lfl.:IL~n'l1;jfl 11m i1 i.,, ~1ii11ti i. il'L °t1liJ ~~ 
LL~::, ::1:;~nti.:iim o(l,,1.:iii1'1f1Uit~"t11 Ll'l11L 'W£J.:i L'1 L '!tu 

~m °t11J;jL r\1nu 

t115jl1'fl.:!'1JU 1'1 i. °t1tl)LL~::l1'fl.:1'1JU1'1L~n L'11'Ufl1li!i'f1Wfflflil ri nw~un1::ri'.:i;j 

,.:! L ~£JU 1.:in ~iliflil1flU~n ~ni1.:i "t1it' 1-iifl fl1 lil r\;;'11 lL tJ Ufiil'1fl u rltJ n !Jifl .:irl t'f l'l 

n. "1fl.:1L~n,::;jfl11iii'f1ui11nn11 

'1l. "1fl.:iL °t1tl),::;jfl11iii'fluii1nn11 

fl . "1fl.:iL&n,::~l'lfl1li!L~UL'1L 11n'l1 

.:i. "1fl.:!L°t1tl),::~l'lfl1li!L~uL,jL11n'l1 

, . "1fl.:irl.:i~fl.:i,::Sjfl11iii'fluL r\1nu 

(fiil'1flUritJn!Jif1.:1L'1LLrlifl '1l.) 

i. un1mrlL~n5jif~"t11 i. un11~1u fll~~fluf11,,:: i. il'iflril'l~flrntlu111Y-1 
tl~~«n'?lcl ~.:iti1y.ir\ 9. 2 °t11f1Lil'fi1t11iiuuuu1mu~1~f1Ut11iifi'L,j 

11 

n. ~.:i'ri1Lfl~fl.:l°t1ill£J / ~.:iuu 
L riflfl iiijL,mirlLL~l'l.:I 11mn1f'Ti'fl u rlt'f l'l 

'1l. ,.:irhLfl~fl.:1"t1i11£J / ~.:iuu 
L °r'1flflilijL'1 fl'iriLL~l'l.:I 'llfllnlf'TL~U y\t'f l'l 

fl. ,.:i'Yi1Lfl;fl.:l°t1ill£J / ~.:iuu 
L °r'lfl1~ilijL\Jlfl'irlLL~'1.:11lfllnlf'Tfl utju 
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,jflfl 111: 1~ t ~n 11flfln;f!L,fltJU. tJtJLftflnflfltJ · Sjlf~~fl l uii' 
W' f 9' f . I ., I 

1) ,:flfJ~Yh11tll.1rlltll)JU.flft:~flL f4fl 1'1 U.ft:tJ1:Lil~~ ftLn CJ 'lntJn 11L 1 V~aY)Sj 
fl 'll)J d1~tl)lJ 1nriL'f '1 

2) ,hti1lJU.~ft:;fl,:Pi'fl~Li1~1h: tvfi«l i'1n~1rli'1L ,~ 
3) lll~ly\'Yil L ,?l ~n11~~rlltl1JJfl'l1L i1M1~1Yi'Yi1fl'lllJL ,jl L, l,i'~ltl 

a 

4) fll1ti1lJU~ft:;flfl11Sj,jflfl'lllJlJ1nvrnt'flJfl'l1 
S) Yi v1v1lJ t i''11ti1lJYIL i1~tJ1:lvflt1flmft11. ,_;lJ1nrlL'f" 

6) fll1ti 1lJ;fl L'1YiSM1tl ~Lt'f1itl11n~fl ~fl 'l1;i '1L;~ 1.Pi'fll1tl ~Lt'f 1iif~ 't ,_;L~w~" 
7) ~flflnfll1ti1lJPi'fl~,t~i.,11 ,jflfl'l1lJYiPi'fl~n111. ,_;L~m~flnflfltJ if~ ,:,;fl~ 

L i1~fll1flflt1YitJn¥ifl~ LLft:iflL ,~ YIL'f'1 

a) ;flfl11)J 1. ~LL~ft:u1: tUl'l,:Pifl~'Wv1v1lJ1. i'111~1YitJn,i'fJ~, t'{flflfl;fl~ntJ 
"t-1~n111~1 cl 'l v1n-ni0 1. ilJ1nrlL'f" 

9) "Wv1v1lJ"t-1~m~v~n111.i'111~1Y1,:t1fln LtJL iL~m~flmhflfltJL;~1v ,~Ln~'Ltl 
1 O) 'WVlVllJ"t-11S~cifl 't ,"t-11m'1~fl~Sjflin1~1. ~L~nflflt1flci1~f11-:1'Lilfl1 -:llJl LLft: 

L iJ~L ~fl\111 'lri'11n:Lij~ 
11) '111Sj'11flflt1Yi'111L~flnflfltJ 't ~tJnlJ1nn -hifl'1'lllJY1,:t1fln LD"t-11fl~il1 L ti 

9 . 9. 2 L'Yl'1i'.t'1n111''1LL~:tl1:LSj~~m~nriL~v1nt1n11~~~1°r1n-~::1.~111..n~n11 
tl\91 L ~L ~.:!lLf11l:~LL~::11tJ 'l~n11~tJe4'l~e:lfltle4'l~ 

~nntl1::l'4t1n11ru11f1-:1~LL~.:1Lfl-:1-wt111 ~1fin11YIL"t-1lJ1:e:l)Jfl~ 2 1fi 'L;LLn 

9. 9 . 2 .1 n11 't i"Jim;iv~ n11LL~-:ifil11lJ 'l ~L~n111m.J ~-:iil'L ~fli;ifl.:in11fi,::m1,e:lfl'LJ 
fil 'll lJL'l'1 i111ri11fl.:1L~n 'l ~n11flTiit11£J, n11Lil1 £JUL fi£JtJ, n11vn"Jim~~ii1 rl'1~fi.:1 n 11"t-11L~fln 
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it1~t'l;\d1llt1J'-ll "l ,fl lfL ,.,'-t1::L'f'-tntJL'ftn~nTltU ,1nim;; V\411t1.:1L1in;\'1t1tJ'-f 1 "l i.u\'n~tlL::11t1.:in11 
Liv-:it111'-t,::,\'1 v "l '1t11~,11tlL1Lt111L1int1\4 L'1Sj'1ni,.,it11fnv::rnYi "l \4n111Lm1::'1it1~t'lL ~t1i.t1 L tn; 
1\4'!JU1\4n119uL'f 1\4L'ft1tJL'f1\4, L ~mL'f\4t1it1tf 1-:1B-:i;\,::i.t1 LU'1t111'11t11'-l,.,;m ~t1n11u.niftiJ,.,1 
t1ci1-:i;jiJ1::S'Yln1nYi, ija'n~tlL::11t1.:i;\4'1\41n11u.t'l::L'ft1'1t1~t1.:itiuvia'n'111n'11L'f'1iL'11i'-t1n-Xt1v 
L ~ v-:i1'1fl1ll.JL, V\I~ L.#1nYi11tlL l,::L iJ \4fl 11).J"fi VlVl'-11\4n11ti1V'Yltl'1fl1ll.J;)'1).Jl'Yll-:11ll~l 
L ;i v\4;\1J-:iut1n 1°t1'Yl11u11n11L'ft1u L'1vn11 LL'1-:it111iJ~\4,:: LL'1nPi1-:i'tu,1nn11L'ft11JLLuuu1llvrl 

~1Jltl1Jtll'a,::Lti'1t11Jif tl}Vll 1\4Ch\4~Qn,.,1t16l'1L ~ V\11Jl-:1~1\41Jl-:1'1tl\4L ri1~\4 LL'1it1L'ft11J 

LLUuim ;iv\4~\4,::L-J\41 \4L~tl-:lfl1ll.JQMit1-:1Lil\4,.,L\'.n 
1 \4n11i.t lit:JL'ftl1JLL 1J1JLL!Jl-:lfl1ll.JLUL ;'1\4 "1~L'ftl\4,::,j't:J-:11::'4m::1-:i ;)-:i'1t1 Lu~ 
1) ,::,jt1-:i~ti~t1\41 \4n11~.:iift1J,.,1 L'1vn11n1,.,\4'1u1::L~\4d1"1t1JL ri1~\4t1ci1 

~-:1 '11tl liJrln 11-:i'!J 11-:i,.,1t1 u1:: L1l'Ylrf 1' Ul.J ln lln 

2) 11tl}VllLL~t'l::;t:Jfl115jfl 11).J LL l-L\4t1\4L~\4i'111;t1-:in111iL~nlJlt:JtJtlrll-:IL1 
3) fl11U-:l'!J\41'1fl1ll.J Vl 1'!Jtl-:!'111Jltl1J 

4) "l~L'ftl\4'a::~t1-:11::~mLt'l::V'1,t\4tl~LL'fl.Jtl 11 1 \4LL~t'l::1!tl},.,lrltlll.JL~n~\4 
~t1-:in111 iL~n1J1t11JiJ1n~t1 m ~ti-:i1'1;-:i,::L VliJl::L'fiJnrn~n 

5) fl 111 ;;tJL'ftl1JLL1J1JLi tl-:lfl 11iJnrn~n~-:1LL~1::;)uu1::tliJil.y\ 3 LLt'l::fl 1liJLi tl-:1 
I I I t,t I .,¥ 

'Y1L~nfl111Jltl1J\4l'a::L1iJ~.:!LLIJ1 2-3 1J11~'1'!J\4LU 
9 . 9 . 2 . 2 n111 i'1Tiin11&'-:1Ln\JlL D\4Lfl~t1.:i;jt1m1'aL'ft11J 
;).:ir\~LL~\IL;LfltJt1"l 1'\ \4;fl 9. 7 LL;111 n11«.:1Lnmt\4LD'\.t1Tiin11rld1f1f.lj 

Ltffl.:i~w1m.:in11Liti'\.ti LLt<i::v-ritJ"'ri,::i.t1'\trli?l '\.t'!l1.n'\.tn11~1.:i~ L;LU'\.tflrll-:1~ 1 '\.tL~tJ.:in11 
1'1~ t'lLLt'l::1h:: L;j'\.t~ t'l 1'\.t-Wt]~m1"''!ltl\liJ~~~ii'\.tL11tiv i1~n11&'-:1 LnlJlL U'\.tiJ lmn11~;1L U'\.ttl v1.:i~.:i 
.y\, ::i.t 1"'1 "l 't!'L '\.tn111J111, 1;1vu~n~:: '!ltl .:i L~n .y\ L~ ti 1nun11i ;'n 1Lfl11::vi L i.tL ~-:i~u t11 '\.tt1tJUt11 i.t 

LLt'l::L ~mui.tn11n1::~i.t1 ~~~1i.t'\;m::villnti.:ifl11lJd1"1tlJ1 i.tn11-W~i.t11 ~L~n;j~n1'::1 '\.tn11 

lLfl1l::VI L '\.t '!JU 1i.tn11~1.Jt11'\.tt1fl1Jt11'\.t~'\.t ~LL~\l'!JtlLL1'\.ttJLL'\.t::~n1'::.y\d1"1tlJ~ .y\;lL uw~ ::~fl\! 
., ' ' d' 

tl~n~.:iLVILLm~n 14 tl1::n11~.:11J1vLtl'\.t 
tl1::n11.y\ 1 : ~n1'::L'\.tn11&.:1Ln1J1 
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1h::n11rl 2 : lini;::"l~n11;1u.~mL1mLL,\I 
1h::n11rl 3 li'ni;:: "l ~n11~" '11\1 1'1 
1h::n11rl 4 

1h::n11rl s 

1h::n11rl 6 

1h::n11rl 7 

lini;:: 'l ~n11tJti'-l1'1.1ti.Jf111'-JtllJ~~1h:::vd1\lmn lf'ILL~:::L 1~1 

lini;::'l~n11~1.1;1~1~ 

li'ni;::'l ~n11evfll11'-lvi'-l1tJ 
li'ni;:: 'l ~n11~\lfll11'-J;)flL ~~ 

1h::n11rl a '1n~:: 'l ~n11Yw1n1ni, fll1fln11m 

1h::n11rl 9 li'ni;:: 'l ~n11~\IL'4'-l).j;iJ1~ 
1h::n11rl 1 o li'ni;::'l ~n11'l ifiiTi1nflfll11lJL v1vn11tl~u~n11 
tl1:::n11rl 11 

tl1:::n11rl 12 

tl1:::n11rl 13 

tl1:::n11rl 14 

li'ni;:: i ~n11fll11Jf'J'-JLL~:::n11~1\if 1LL tl11tl'l ~ 
li'ni;::: 'l ~n11rifl~tl\I 

li'ni;::: 1 ~n11LL tl1fll11'-JV1'-l1tJiJti\li'm~~ 
li'ni;::: 1 ~n11~11\11tl LL urn ¥1m umL1.J'LJtJV1\l L ~n11tl ~iJ~ 
and Potter, 19 7 0 : 16) 

(lewi"s 

li'ni;:::.,.l\I 14 tl1:::n11UL 11tit:i11L u~tl1:::L~~~1fitij~,:::fit:i\ltl~n~\l L iLnl'i~~ 1 ~~ '.lb~n 
~~,:::Lu~~~,1~1 ~r\,:::i;'nn111Lm1:::viL ~iiu1~n11au~1~t:iu~1~ 1~L u~t:i Vl\l~flcm,,::: 1 if'1fin 11~\lrn1P1 
L ,j ~'-l 11J11n11~,:::1J111,~t:iu ~ 11 L~mL~~::: fll~;jli'ni;::: 1 ~1'11~ Ll'iD 1\ln 11~\I L n\PliJt:i\lfl1t:i 1,, :::n1::: rh Ll'il ~ 
tt:inl~~l\I '1 n~ L~~ 

D 1~iim:::rlL~nu.~~:::fll~vi!t:iu.~~:::n~lJ~1n,n11lJ~l \l'l 
2) 1~L1~1rlL~m1m.1'tiJvi1 
3) L ~L 1~1.y\L~mh\11~~~ '1 
4) L ~L 1~1.y\L~n1ltJ\ll~ 
s) 1 ~L JtnrlL~mLt'l:::f11n1trn1\ILL~·mn11tl~iJ~1111:::n,11).Jn~ 
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LL~::~~~ l L ~t11ll.J ~ll.J 11tl ~,:ii l'Vl~fl'Vl1fl 
1.Jflf1f1~11L WlllJ1~f111~1.J~1~~fllJ~1~'Vl1flL~ 

' .. 
2 . f1~l.J~fl~L~f1~fl~t11ll.J\ilfl~f111'Vl1f1Sjt11ll.J 

L ii'1 L,~,=~~ifori1n11 Lfl61 L~r.J1n'lJ~u1~n11 
~'lJ~1~~flu~1~V11flL~ 
3 . L~rn 'Vl~lif~LL~fl~\il~ L ~L l1WJl'W;fll.J~,: 
1ifiiu1~n11~1J~1~~fl'lJ~1~'Vl1flL~ 
4 . n~l.JL~n 61 Sjt111l.Jn1:~fl1fl1~1~n11 
11~ LL~~L Ylfl 'Vil 1In 11~1J ~1~~fl1.J ~1~l.J lf1 

...lflm-Wr.J~Lfl .. ' 
" d .. 5 . Lflf1 61 LL~fl~flflf1tl~fl1ll.J\ilfl~n11·tn: 

f'l 11J fll.J 9iJ LL~f111°r1fl~fl~fl Vl~,1 ~,~ 'Vl1fl L~ 
Q: ti AAA 

6. Lflf1 61 L~~flt11ll.JL'VI~, t11ll.Jflf!1L1l.J 
' .. 

-n,:Ylfl~fl~ 1.Jl~ 
"' I 11 I I If 

7 . Lfln 61 if1£.Jn~nu11l.Jiim~~YiLnr.J1~fl~ .. ' 

ntJf111°r1fl~fl~,lrnL 'Vl~~fl~fl1lm~ 61 L if~ 

,1n~111 fll-fl1,11~ ~~:,1n~~~-~un1~ 
8. L~n 61 L~~mL~:11 t111,:'t,i'Sjn11 

Ylfl~fl~'Vl~lr.J 61 flf~ Lvlfl~,:L,i',jfl~~U~ 
' ,,¥ 

LL~~fl~l.Jlf1il~ 

9. L~n 61 ~1£.Jnwlnti1l.JLYlflLV1'\i~~~-w~ 
~L,fliiflL,i 

o a ~ CV 

n l'Vl~fl'Vl1 fllJ fin n ~11Lnr.J1ntJiJu1~n11 

~u~1~~fltJ~1~l.J1n...lflm.Wr.J~Lf1 
2 . L~nt1~Lflu1~~~LL~fl~fl1n11~,:1ifii1n~ 
f111~1.J~1~~fl'lJ~1~ 

3. L~nt1~Lfl~u1:n1f'l\il~Lfl~11,:~fl~Lif 
illJ1~f111~1J~1~~fl'lJ~1~ 

4 . L~nt'l~ LflUl~~L~~mL ~:1In11~u~1~ 
~fl'lJ~1~-n~;~~~Sju1:a°r1~~1-wl.J1n~~" 

" 'l "' 5. ~flf1fl~Lf!L~~fl\il~Lfl~°r1,:'JLLmL~:t111Jfll.J .. 

' ., ., ... 

" I" I r I W' W a. SjL'1nt1~1"u1~;ir.J111 iim~qu~~t111,: 
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10 . L~n "I i.b~m·q1J'hJ~m.Jt1llJ'nn 'Vl~1!'.l 10. L~nflULl'1'!f1tJ°lt1~t'l~11.ILi.Jm1'l~fll.Jnu 

-J lU~;j V1°ft1fil unl11Jl1 T~~fll.JU1-J'Vl1fl '1.,J 'VI~ 1 !'.J-JlU ~iifl1llJL ~fltl fl 'L,rUl-J 

11. L~ n "] LL~l'1-Jmn11'W-J'Wfl L 'lnl.J~t'l~'W-rl 

-n~,r, 1m1u1 um1au ~vu ~1u u1-JV11v '1.,J 

12. L~n "I 'WtJ1tJ1ii'lilf-wri"i.V1lJ "I 'lu 

~u1un11au~1u~vu~1uu1-JV11vtlJ 

13. flcu1:;L)ju~t'ln11ri1n'm11ii~v-JL~n "I 
~-Jn-:l1~fl1\P1n11tl4L frivun11t'l-Jijvi.J~u~,1-J 
14. L~n "] LL~\P1-JL~L~whiifl1llJl'ifJ-Jnl1 

~'l:;~1L it un11au~1u~vu~1ui11n;f u 

11. iiL~nflUL\P1Ul-J~LL~\P1-Jfllnl1 !'.Jflil11.J 11 
~t'l~'W't'ltl~,ri11~uLilufi1 l'lfll.J~!Jiv-Jn11 
12 . L~nflu'l1'1~°lt1lf-wri"i. 'Vl,J"J i11 'l "Jfu1-J 

13. SjL~fi'Vlt'll!'.JflU~fl1U1:;L)ju~t'ln11 
ri1-J1U~-Jn 11~L fl !'.Jfl lfln 11ti4L f ci 1-J 'VI °ft 1 

14. SjL~fiflUL\P1Ul-J~V-J~lLiiun11 L~1:;V11 
im~t'l Ll'1tJV1iftJm1au~1u~vu~1uvci1-JtJ~1:; 
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'luu1-Jflf-Jfl1q~vuv1,,:;V111~n11~1-J "I ~n1:;~u'l~L~n;jfl11iin1:;~v1vfu, ii 
fl 1llJ~U L 'l ~'l:;ri1n 111 flLLt'l:;1h:;LijU~t'ln11L1tJuf ~fl-J'1ULfl-JL,r,r1 !'.J n111flLLt'l:; u1:; Lij~~t'l 
,r 1 tJ(Jl uLv-J~uL~nm,,:;n7:;ri1 t'1~-J 2 1n 1nLL 'ln L'1LLrin1'11''1LLt'l:;u1:;Liju~t'lLu-w1:;;r 1 Lfl-J 

ci1u 1n~ 2 ~u L iJun111''1LLt'l:;1h:;LijU~t'lL iJunqlJcfLLPi-JShh::~un17clL~!'.J1tltJL ~fl-J~fl!'.J 
mlf tJn11;'fln,n11ii ~~1~u 1,-wf mJ ~-J~-JUtlJV11'l..;i'1n'!f1tJnu;'1n,n'l'lii~-J111 tJ 'l u ~v-J L1 tJULLt'l:: 

111 tJ uvn ~fl-JL1tJu t" mu-w1::vci1-J~-Jn,n'l'liiL V1~1~UL iJua~flL'1n,::'t,r-wrn ~UL~iiv "I u7::L'1u 

~1.fitlJv ~~flc'l::l'iv~;i fl'11ii ~t'l L'1tJn1'1~flt1ti1iifl ~'1t'lfl'11Lt'l1 L'1tJ1nn17~~n~11,::ri1 'l ,.;L'1nii 
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3. ~1m11f11"11,::f.'41l.l11titl1'ui.J1-:11Tim1 • 
auf.'41~f.'4fl1.Jf.'41~L~vi1flL~ 

4 . ~1m11Lf')r.ifii1il-:iu1-:ivi1flL~11,:;f.'41l.l11ti 

1iMfiin11~~ "I ~;j~t'l;in11 

s. ~1rn1iflfifl11't"1ii1nn11'11-:i"I L~flvi1 
~t'l~~'Yi~ffll-ln~vi1fl"L~ 

6 . btiflfi"11 Ll'l1ii1nn11"r11-:11.,·w1f'11L'4\Jlifl::"L1 

u1-:1~'1f1r.if.'4f1-:1LITTl.J 1 -J5ji.J1::f.'4un11cil.l1n~ 
7. ~1nL11L\Jl1r.Jl.JLL~~fll1'Yil-:!l~°l'll-ln~ 

l.l1mtflm-Wr.i-:i Ll'l LL~::5ju~~n11 'lflu1-:i 

~L11~1i11,1n~~~l-l1'lif 

2. L1iflfi"11;:jcl1~Ll'lu1-:i~f.'41iJ 11tiri111'11iLLt'l :: 
ci1~ Ll'l~tl l'l 1l°r'h Ll'lliJ~L 'Yi l~fi 11 

3. L1iflfil'l 11L~;:jcl1~ihu 1 -Jrhm1iJn11~u 

f.'41~f.'4fl1.Jf.'41 ~;j ~ t'l ~,r~u 1-:i vi1fl 1 ii 

4 . L1iflfi"1 1L1ifl11.Jffl~Ln ~L iJ1 ~n11ri1 

n,n11iJ~~n1::rf-:iiJ11'1111'111~::;j1Tiin11 ~ ~ 
"'"' ' 'Yll"ln11 

s . Ltiflfil'l11n111i1Tin11(J\1-:i 61 ~ffliJn~ 

b ~fl'Vll~t'lci1i.Jit~b iJ~1Tifll1~~~f.'4" . . 
6. L1iflt1"111Tin11"r11-:11"r1u1ri1f.'41Pdfl::L1u1-:i 

~,\'1 rJf.'4f1-:1LITTl-l L -J;ji.J1::~1.Jn11cliJ 1n~~ · 
7. Ltifl;:jci1~11l.JL ~ci1~Ll'l~fl-:ILLC·rnn11~~1 

l.Jl L if'Ul-:lbbt'l::b lJ~Lb~~fll1~bf1 rJ L if 
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8. Y·nm11~1S.:i~L11Lflm1v\4ilJ1'li,j1.:ivt1fl 8. 

't~n1Lfl v~1lJ1 'l il!\4~1 v 'l iLn'1n11,l\4,,1'1 

Llimflv~1a.:itl't,lL1v\4ilJ1 t ,?\. iLn" 

u1:; tvnlL ~!'.J\!Lfl ;jL~tJ.:IL'1,jl~~~llJl 'l ,f 
LL; 'l LL'1~~;j ~~~~nl1,)\4'11'1L ~)Jf \4L~!'.J L ~lJL;ilJ~nvt1flL~ 

9. ~1m11Lflt.1'lia.:i'l", ~,,,,~t",j1.:1Li1\4 
Lfl~fl.:i rh-LV\4vt1fl61.:i~.:i 'l \4n11vt1imqi.J 

10 . ~ 'lnLlifl L iL 'l~llJlf1~fl~,:;~1nl1'Ylfl~fl\I 
,\4L;;m~~~tJn,i'fl.:i 

11 . ~'JnL1iflfll'111 ~~~~"fifi1;).Jl,f\4;jfl'lllJ 
tJn;fl\lf!V1.:iu1n1fl~stl, . ' ., 

12 . ~1mlifl;jn11!Jl11,~fl1.J t:·m~~m vt~l~\4 

fl v1.:i'L 1,j1.:i 

13. ~1nL1iflL;L1!'.J\4lfllfi'~'Yl~vt~ "] L~)Jf\4 
,j1.:ivt1fl'L~ 

14. ~1mlifl;j1fin11'lvt~ "1 ~LL!Jln~1.:i'tiJ,1n 
1fin11Lnl "] ~Lfl!'.JLi)JlLL;1,jl\lvt1fJL~ 

15 . ~ 1m1iflill'111 ;j1%n11 'l vt~ "1 t:J:L -,,j1.:i 

~LU \41fin 11'Yll\l 1'Yl !'.Jlf'1l~!Jl.; ~.:if \4 

9. L1it1Lfl!'.J~t:Jfl'lllJ~1m vt~t:1,1n~~flvt1t:1 'l i 
S.:i LflL ~flvtlifl~lUUl\I 

10 . L 1itJ~lfll1'Ylfl~fJ\l\'i 'l !'.Jl'l\4Lfl\lvt1t:i '\,Jt11 
., ., 

~lnl1'Ylflt'lfl\l '11 !'.J!Jl\4Lfl\I LLt'l 1 L liflflll'l 11 

~t'l~~.r)fi1;).Jlif \4L1ifl 'l-iL 1t'llt:JV1\IL ~!'.J\l~t:J 
~m'L;~t'l~~.n~tJn,i'fl.:i 

11 . LliflL;11.J~t'l~~.nfl:L -,,jl\I LLt'l:illl'l11L U\4 

~t'l~~"fi~tJnl'lfl\ILL;1 
12 . Lliflilll'l1l~t'l~~.nti1;).Jl,f \4~lill1t1'Ul LU 

1;;1.:1~.:i'L; 
13. Llim1v\4f '11fi'~'Yl~ VI~ "] LLt'l:~l)Jl1rt'Ul 

'Lllii?L; 

14 . L 1iflill'111n11fini;1'1\4f'l 1'1~t:i.:i L 1rnif i--Lfj 

1fin11 ~ l'lLL~n LLl'ln~1.:i'L iJ,1n 1fin11 ... ., 
~\IL;;lJ1.Jl\I 

15 . L 1iflftl'l11L;'U11liinl1'Yll\li'Yl!'.Jlf'1l~!Jl.; 
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~ U~.:Jfl'111 n11Loitlltlli.JLih4Lfl~fl.:Jn7::~i.lL-iL~mnflfi1l)J ~l~n ~,:: 1'1LL~~ 
th:: Liji.lC·mfi 1 tJ'1~fl.:J,f i.lL U~ ~tl.:J~Sjfl 1l)JLilfiqJ~flfil7tlQm1.:iM'ti L-iL~ni\'n~,:: fifl , fllflfl:: L i.l 

LL~::~Lfi11::'1flv'l.:1SlLVl'l~~11'1~fl.:JSlf111)Ji fl1liJL'{l)Jl7tl u~::-tl1::L'{1Jn11n4 '1~tl'1,i.lrtni;:: 
i11n~tim Yiv.:i'l" LL~::a.:iL V1~1,fi.l~'1~ti.:i'tt1'1rn;1t .J,::Lui.l~Yi.:i-wti'l,un'1i.lLti.:ivi1ti't~ L -w11:: 

~ '1i.ln 11 'l oit11t1 lil~ ti.:i fl1LL~~:: flf .:i;.:i L U'41.fl~ti.:i ~"1,:: ¥i'fl.:i -w t11v1i.in~i.ln1i!.:i11, ::L'{1i117tl n1:: ~i.l 
L~tli.l L-iLfin"lt1'1'11::vi~n 'l i.lL ~ti.:iif.:in~11vi1tiL~ . LL~:: 'l wri1i.ltJ.:JL;it11ni.lnl11'1tJ1J11qJVll~tl.:Jfi1~tl 
Lfinniifl 11ii vii11m ~i.lni.l L -w11::t11t11i.i~ti.:1L~n~L'{ti1Jt11i1fl1~i.lvtiiiiia.:i~,::~1v'l-ifl1tl111J11 
L~n!Jiti.:in11~,::f ti::L 1 ,:: LLrlUtlJV11Vl1mLnitJL'{.:J&'tiL'1tJ Vl.:JL 1 Vllfiflc,:: 'l mfinl11'1tl1JLL 1J1Jn1::~i.l 
vi1ti~.:it11t11ii 'l i.lL ~.:i 'l rrL~nfiflvi1t11\Jlti1Jt11 ti\Jli.lLti.:i vi1tiff 1~ 'l rrL~nL'{1i111n~.:i;jtitl~~n,n11ii 'l""l 
fl ci1.:i,1.:i;'.:i bL~::,1.:i 1, LLcl' 1 ,::'!1'1t1~1 'l rrL~mn flfil1L1 tli.lfLL~::Slfl 'Jl)Jb i11, 11\Jli.lLti.:Ji'.f i.lL'{l 

ii11n 11"'1LL~::1h::Lili.l~~~ 1 tJl'li.lLti.:JLfl1iL Yiv.:i Lfl 

9. 9. 2 Ltlfl'itfln111''1LL~::1h::Lili.l~m~v1nrn,l'lfl~~Yi.:itl1::L'{.:1~~ti.,,Lfin 
fi111 L ,l'lfl~ "r11tirtf'li.lfl~ tl1.,i1rw1f'11L'{\Jl.;~i.l ~tlli.lfl'1,::L;;ini;111m'l::L~ til"'l 

)Jlbb;11~u°t'l~ 2 ;ti 2 .10 -J1$jfl11iJ"r1iJlt1flv1.,i"l1 LL~::ii-wt)~n11iJ"r11flti'1~1h::nflu~1fi1tlJ 
ti::L 1D'1.,i ~LL~'1til"'l 11ti1fl1,:: fl ti t1~'1Lnl'l 'J'Wt)~n11iJ~fl'1L~nfl v1.,i 'ln;~" LL~::~l"'l~tini.l L ~1:: v:: 

L 1~1~~L'{iJfl11~'i-L vmJ,::~1v1-ifl1L'{1i111n1Lm1::"r1'L;-J 1 LfimL~~::fli.l L i.l~'i-LL1 ti'i-L~'i-L Lfin 

fil~Ll"'liiilf'l'i-Lfl~L'i-LL;.,i1Ylt1lf'llt1\Jl.;i11n~tim -Yit1.,ilfl 1'1111.,i 9. 6 ,::Lu'i-L11t1n11;J1flv1.,i~~bL~.,i 
bL'{~fl bL 'i-L:: 1 ~fil,~L'{tJ'i-LbL~::~tll'i-LLfll .;LU'i-LLfl~tJ.,'.j;jtJL Yiflm1WW1J'Wt)~m1)J~tl'1Lfin -J1,1n-Wt)~fi1d)J 
~1.,i "I ~L~n L;LLt'41"'1'1titimn~'i-L,::u.,irnm 'l ~Yl11u 11 L~mL~~::fli.liiL ,l'lfl~vi1tirtf'l'i-Lfl~ 'i-LL ~.,, 
1Ylt11f!1L'{1P1.;~Yi.,i1h::L'{.,i ~iJ ln ~fl m Ylti.,i LflLL~::flcfl1n::"r1 1Yl1.,i Lrn'\ ~"r11titl1u1.l1.,ifl v1.,i"l 1~n;1 ti 

' . 
tll~ ....,~.,, ~tl 1t1 tllf'llt'4\Jl1 

"' . 
tll~111L'{l11YltllfllL'{\Jl1 

' . . 
m~ u Ylfl 11)J 1Yl t11f'11L'{m,1n ...,~.,,~fl ~ii-w 
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tlfltJLJJLr:lU.~U,tt~~::tfttit\LQ 
, ' 

C-l.ftimul.fiU.ttttulillM ,. r" '=' 
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YWlf.Jlt!YWlnHit, flll'1fl::L ~11,::;ja.:i'll'1Lnl'1;f ~t1'1r.J 
m;,f r.J~nn"JitJ~t'l,1na.:i-n~,rL7 r.J~lL u LL~1 

'l-Kn11«.:1m1J1thrntJ;f1tJ~1J1t'ltJl'1L 1t'l1 

d .... ... A4V .... 

"r'Wlf.Jltif'Tn~lfl~fl11, 1~Wl'11f.JIJl~LfJ.:I 

~bMtJr.J~,::rqi.Jfl11ti,~Ln~ii.J . 
0- A • 

~r.Jlr.JltiLtn::vnirn~~,~ 

;jfl 1lt!L i'1 L ,LLt'l::'f;'nn11'l-Kn11fl11Jfltl 

Yjl'1flr.JLflr.J1nrn 'Vl!IJnl1m, a.:i~h.:i '1 L ~L ;.:i1"flr.Jlf'llt'41Jl'f 

..,._, ~ • I 

l'nn111J1.:1fl101~tJr.J1.:1LV1t11::t'4ti 

t'4ltll10LLr.JnitJLLIJln'11.:11::V111.:Jfl11ti,1.:Jn1JS.:!~ 
;~'1~1n11'tt1 

;jf111t1~1J1t'41V1::, t11~:: LLt'l::~mr.J1ti~,:: 'l *Snn11"r11.:1 
A • I 

1"flf.Jlf'llt'41Jl1fJ~IJlt'lfJl'1L1t'll 

iilfl1lti'f, fl1lt!L "Jil 't,'\iJ'l,fl ~t'4fJl'1fl~fJ.:Jn1J 
t'401~n11mL'VllJ 'l fl~Lt'4tifl 

t'41t111otifl.:!L ~~fl11ti«ti-W~~1::V111.:1S.:1iifl.:1, 
L V1!1Jn11cl, i.J·nn~n11cl1J11tin11ti'!f1;i'\,j 

ilfl1111LftJua:a~ihnJau., : 
tflr.J1nn11V1i'flii1J1~n~1!!J.:i_1"flr.J1f'T1t'41J1i 

L~L'Vl'l-~~ 

tl'1r.Jn11"l,J'im~~,1mLV1~.:1'11.:i '1 
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t~vn11~v1v1~n1::'Yi1, ~~~fl~~~1v ~ flf~ 
;1vn111 ;fi1ri1~fl cib~~fl 

... d A .J" 
~1vn11m1,~flrnrnmn~11i .. m~1Pmfl~b1~1 
ti ti A ~ 

~1vn11m~fl~,1mfln~11, 1.Jflfl~ , b~\Pjn11m 1~1 

1~vmJb ~fl L "l-\~l"l-\l,bW~tJl511~if1~ 
ilm1lHJ~.:jL;JLLfl~fl.:jlhlfl'i~n1 

398 

b u~V"l-\bb u~~fl11~t'1~b ~"l-\!itJ~lPl"l-\btJ~L "l-\b~v~11u 11fl11 
A " ",:J a a 
fl~b ~"1-\!IV~~V"l-\~b ~IPJ~m~n11 

vv~1ufl11~~~~iJ~Ln~~"I-\ bb~::~1v~~,:;u~1!~ 
L~v1 ~~1 ~tJmiv~ 

vv~1u L "1-\~~~\Pl"l-\bv~ Lb~::~~"l-\1~~11u~1nv"I-\ 
vn~v~' L~Lnm~bbn~~"I-\ 
vv~1u L "l-\fl11~~~~~1~~,:;~~1!~Ln~~"I-\ 
vv~11J 11fl"l-\L 1 l~n fl"l-\~V ~m::'Yi1~~~~1~ 1; 

i~ n 1Lfl11:; ~ bL~:; u1:; LiJ "I-\~~; 1 V\Pl "1-\LV ~ 
L~"l-\mb "1-\::bb "I-\ 1fl1l~tl~tl~b~~tl 

mrn11J L "1-\fl 11~11J ~ ~il"V1J!IV~\Pl"l-\btl~ Lb~:; ~~"I-\ 
ijf111~b ~vifo L "l-\!11J 1"1-\n11~1~1~v1fl1~1P1.; 
ijf111~b ~v L "l-\fl11~b ,1tlJn11~i.r1~1~1~v1f11~\Pl1~ 

,:;~~Ln~~"l-\L "1-\V"l-\lfl\Pl 
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·ib~l\i. ir-eLr-YL mr..u .. ~g~ m~L'Q~Yit1.r,prrnt11~U.Q,ttuu~~i q;.u~i~t1.t1. ii::Y1-t.t.e,Y (G) 

ti.ti.LU. itt1.rJ t i.t,e, YU~iLl.:-!.t.Lti1 .... I ... ~ ,, lt:J' 
,. ' 

uw_µ. i::UJ.t;it1.,tt irtil'J~l t\.Qti1tLUt\.rJ~itLUt\. U-L't11::tf1Lllll!,-f't~Yrrn.t.Y_:1. tij~, 

~~~1::~iirT.Qti1~U.tLUt1.'l}ot::l\i.~ t\.~iiL'Lr-.t.LU '11mif1i~t1.1AqJ..t.LU~L'Q,l6::&. (1) 

~L'Lp Qt\. ij i 

~ltl.b1-L~IA 1f1Qti1~Ll. Q,Lt11,V_:1. t Mllt~Ll.~::.t.f1t\.Ml't~ irJ e,.\li::&. ,P-f1i Q~L'~::tl. imt1.t11iQ,tt L~ ~~L'\flii .. ~ \fl,, 
L'mt1.ttrn1tr-~t1. i~ g~_vL~Q,Lt~r'mp11mi::~\ll,mgt11Q,Lt ~ L'L\fll1rT.iif1tt1. t l1Qt11~Ll.Q,Ltµi~it1.t\Qrtt11i~ Qtl.,V ,. 
!-t :!l\i.U,ltlt iur-M~Q~L'Q~Y1 !-t Lf'tlt1-tl.QµLm.t.L&.~L'Q,l6::~tY~lh1'LPtl.i!ll.t.Uf1tmr,:, 1 I I A 

~~tl.t£1:!tf1::mi~1.t.LUt\. t i.tsL'Q~Y, : U.t. m.Lu::.c.f1 

: µ11~lt\.,t'bl~IA iib1'L~~f1QU::.t.f1~L'Q L'~L'LpQt1.ijit1.Qti1.t.LUt\.rJ~i.t.LUt\.U11t 
,. ' ' 

g~ib~L~f'tl e, Y :!~11~t\.~f't~ f'tlr-Y ~~L'~t1.r,; i::L.t.M i ~~tl.t£i::.t.f1:!~i1 ~1.t.LUl1,VL'Q,Lte, rJ ~i~.t.LU:!tf1 

('. U~fu~L~L'~L'~U_t'bllb:!tlflL'Q,.lfl:!Ur-Ylt i tl._t'bt\.Qt11bh1t1.r,; i~::t1.L't\. t L~~~L'~iib ' ,. ' 

rJ e, ~ U~~tL'rJ ~ 1MllJ~Ll.~:!tf1~tYL'Qlt t\.Qti1.t.LU 

L~ ti.~ 1_:1. ~~L'Q~Y1t1.l,}i:!HJ! r-11mvLPQ~L'ti1:!tf1L'~~~Yt\.IJ~~u~i L~~::Lwi~UtLt1-lY!\ t 
rJ q,::l\i.UU •. Um1. t\.~WU1L'~tLUULl\i.~w~rm,Lt L'QWUf1b ::~11t\.rJ~1L' t l\l1i_:1. t u;i.u~tLU~~t\.LL'l'Jlt 

rn~;:l\,.~L~U::rJ::wt.l.t1.tQ~IA LRU~tLU1:1L'Qltf1Q.t. 1 t1.t L'kY v rJQ_tl.L'LPQ!-lU~t\.,Cb~HLU ' ,. 
~::~,, lflll 11.',k'Jf..LUL!,).te, Yt\.Qk'J~ tY tl._t'b~~~~Y11.',Ct_:1. t ~~t\.~1:!.t.f1::mi~ 1.t.LUt\. t gtsrn&Yitl.[J iwuiL'~ ,. ' 

!-t :!l\i.~f..LUt\. t L~~~l.'~1~ L'Q1t\.);,L\)-iL'LpQL'Lf1L'~L'Lf1tl.1,.YL'k'J:!tf1L'~~f'ttW~hMn.Qti'll\i.r-tlflQ~ itUtUf1Q I ,.. I I I 

tl.[J W. t :!l\i.~L'l)IAL'Lp Qf..LUtlfllf'tt\.f} iL'~WUiL'~tLUt\._t'b;:t;::LtM i ~tL'rJ~ irJQ,ttULf'tf'tLL'UQMl&IALt\.rM~ 
' ' ,. 

tLU~U~1L'Qftf'ttW~hML~ \g\L mtll\i.~rJ QYL'Q,l6:!~Lt ,~,, L~e, ,~ij~lfl~iwuiL'~tLUL~Q~IA L'Lpgul,J. 

t\.~~f'tlA~l U~1L'Qrtf'tttu~hMWU1L'~:!ULQrtiLt iL~ 11,trmrJL'Q,l6Lf.., r-11ii L'~~~~ iQ,Ltl'J~l ,. 

~tL'Lp Qlt i.uiiu~i_.IA t ::ti. ii Qt\.ti'l1::~ 
tr-YiY::mi L'Ll1~ttLU:!tf1rJ~m,tt::~,,~Q,Lt~tl.t\L~IA mttu~hML~ ~::Lt.Yi~ (Z ,. 

::mi u~iL'Qltf'tUU~hMn.Qt11~r-tw~r-tL~ (1 

-. QMm~rnrt F' ,. 

tl.f,;W.1,.~lt\.L~b~ t:!lli.~f..LUL'Q~ tl._t'b 9. 6 L'Ltllflt\.1} lL'~ti'li1Lf'tlt1-~ ~ L'L~tLUl'Jlt ' ,. ' 
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,,. :: . 
~7'1-A'flJ'"lL ~t1·nh:n11~'""L ~h'"'" 

( 3) '1&,:Pi'1'1TI'11lnl7l1'1L'4'1tJUa::1h:LSl'"~LU iJ'" ~1.J 1'"n11~1mfl;'1>1 Sjf! L'" 
n11L1t1'"n11C4'1'"1h:n11~\t" 

( 4) ~a~'1'1n111''1ua:1h: LSl'"~a,:~.iJ~'1;'1'1fl ~L ~'"t1"1.h:Sl1nn1~11t1.:in11 
L'4'1'"1lt1'1'1l ua:1h:Sl1n~a~t1'1n11L1t1'"l~t1.:1L~n ~ · 

(S) n11 "l "ll'it1l1'1L'4'1tJu'1a:fl~" '111,:'tt"11jn11n1~'""11,: 'l-i1flLLa:rifl~titJ 
L,'1'1111 Lfl "I Ul'1 S'1ri'111,:Pit1~1'flUei:1h:LSl'"~Citl~'1t'itlflL "lt'il~l,: 
LflLLri n111:~nLfi'L~t11ntJ'111lr;1 'l. '"S"fi~'1L1t1'"LtlLLtr1, n11i.h1itl~a 
'tifli!'tfinrn ~'ln11m'l ~,.i "I, ~1~11mLnift11vi1't'1 vi1fl11~tV~~'"i 
1:vi11'1'1im~a'Yl.:1Lri1LLa: 'l vi,J'\,), ~1~11ri1Lfrn:...;'lim .y;,,1.:1 '1t'it1l'w1.i 

Vll'Jitl~1tJLLCi:~l~l1.t11f flS'"L, Lfl 

( 6) n11t1t1n'lit1rifl~t11.J u,\a:'litifl 11 'l "Jl'n11'1L1 t.JtJ~lt.J, i'flL ,'" LLa:n1: °r1'11 fl 

'lit1rifl~t1rnL'1a:,,f ",, 11 'l "ll'ti1ti1~ 'l '"1tlLL tJ11'11" si n'"" 1 v 
(Blough and Schwartz, 19 6 9 , 6 9- 7 O) 

tl1:n11ri 2 : n111'flLLL'i:tl1:Lij'"~t'i11m1rm 
r.iLL~'1;)1'l 11 n 11tl1:Lij'"~t'i1.Jm1r.m ~~1 L tl~ti '"L~n if '";j,, 11~ r.i1fit11 LL~:;; lL iJ'" 

t1ci1\l~\lr.i1vi1'11fl1 L ~11: 'l '"uriL1tJ'\.lLL~~:uriLL~~:'1t1'"if '",:tJnn1vi'"" '11'l '"vi~msm~~f 1-:i 

if '"ii1 11'lt.J~tll'lLL ri1nvi~mnmori, riti1'~n11L1ri'"n11t1t1'", n11fil'lL~t1mL~:'W'il11m1~t1, 
1 ~l')n11~t1'" '1~t1fl,'\.lL~t1m YI'" 'l wr1n~-:i°r'jml ci1-:iri,:L tl'"~t'i;i~t1n11~nt1111~L~n ~~1'" ,:; 
!Jit1-:11: ~n t1~L~~tl11L u 1 vi ~1 t.J~ r.i1fit11 ~'1~tl '11.J ri L1 t.J '"l'JnU ri~n1vi '""if'"~ lif '";lt1n 11~ nt1 u1 ii , 

&-:i~t1'"'1. ,,;L~n~L1tJ'\.l1ir~1YltJlf'll~'1iLU'\.lfl'";i ;jfl'll~f ;jfl11~~1~11t1 ;j°f1n1':, ;j 

tl1:~un11cl tl1:miul'i1 ritJmtJ11~a'" "I ~,:t1t1n '1 tl l'i1L-n'";-1'1 '1'1ti ci1-:1~ ;jf'l 11iitf11i('"Lt1\I 

if-:i ff'" L '\.ln 11tl1: Lij'"~auriL 1 tJ'\.l if '"r.ILL~ \I Ltd L~'"tl LL '":tr,;' t.JVl1t1t1\lf'1tl1:n t1u~fl11 LL ri n11-W 

,11m1il\l~t1'ttlU' :-
< 1) um1t.J'\.lfl11,:L U'\.lLf'1~t1\lijt1~fl ,,;L .;;w;J1 ~ti~m1'-J~t1\IL~n ~ LLt11'l-:i t1t1nii1 

n1 t.J'VI ~-:ifi'Ll'i'Lci1L1 tJ'"L tlLLtr 1if '\.lLl'iu11q1'm1tl1:~\lfim~~n1vi'"" '11' thf'11~1ii 11ti 'l. ,,;ti11J1t1 u 
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'Vl1 ll~l)J l'ltl~ ,_;L ~ULticilJ)J Ll.~'1.:! 1ltJYIL, !'.JUL 'VIL°il~UL iJutJ YIL, l'.JU fi;j 'Jtl4'1lll ci1.:1~1Y1.:1~ll L, 
s~fifllLti~ l'.JllJl)Jfi'l::li111)J~.:lfhn11)JfiL~n Ltiu~UliL u ua 1 cill )J s:lfltl4'11 LlJYll L ~ t!~L81'.JL u 

l!ci1.:1~1Lal'.J'1ll'.J 

(2) t1Y1L7vufi~l)Jl~llu,::til!.:1Lilu~1n1::Pju"I. ~i~nilfl'll)J~UL, t11~t111il 
L~m tJ u;1u 1U)J ln u.~'1.:ill1n11L iill'Vl~1v'\,jSjfl 11).J,l .:i L ,r\,::An~:rnci1L7 vu fll ,:: til! .:i 1 Lf111::"1 

11L ifll'Vll~l1::rl~l)Jl~l!Un;i, 1nn11~l!U1Jll.:lfllfl;i 'Vli'll~lL 'Vl'J~UL ~lJ.:l)Jl,lntiuL 'Vl'J~U '1 
ifufl11,::lti-Yi,11tl41,1n~t'l11ll.:in111''1ut'l::u1::LSju~t'l 

(3) t1riL1vu~.:1'Vlt'l1vih v'Yi1 'l ~L~nilt'{1uL i1)J111)Jn,n11)JlJV1.\ls:l1h~th1n1n~ 
'V11tiLlJ a.\IL 'V1ci1ifll11l,::&'.\1Lfi'1L'1,1fi'WC);in11)J,\1.\I 51_ flL;)mL~'1.\llllln L ifu n114'nti1)Jif~'Vll 
fil1L~UmL ~ill~t'l'11.\I '1 · fil1LL~'1.:lfl1l)J~UL 1lllcil.:!1l1.\l;'.:i LLt'l::n11if1m 'Vl~flL u1111::n,'11.\l'l 

~"\!Liju!Jiu 
( 4) t1riL1vuu.'1t'l::t1ri~ull.\lfl'll)Jtil!.\ln1111l!.\IL~mL'1t'l::flu)J1n~ll m ~ l'.J\l L'1 1'1r.J 

L 'VI~ r\u 'Yl L1 l'.JU ~\j ~f l\l ;f uii lif Ulll,,:: ~Ull \lfl 11iiti ll\lfi 1111 ll\l L~nSj ~;iif tlj~lrl LL(Jl n,\ 1-\lrl u '11 
fl 11,::till.\11::l!m::1'.\IL un11~1t1m1r.JuLUL ,fl ~U.\1Ln'1~t'l;)'11r.J 

(S) t11'V11n11 t1'YlL1r.Jurl~1tU"tirifu;jn1n1\lLL~ur\1m..Jflfl1..JLLt'l::'l'1flil 
~flflfiliti.\lnt1fil11iititi.\ln1111fl.\l~L1 l'.JULLi1 citiii,::L iluLfil~ti.\lijfl L ~L~nj;'n;\'1 LLt'l::iiin'?!1f'lufil1'1 

fl~L~ilfl 

( 6) 1.J'YlL1r.Ju r\;)cifliiif1l'.Jl~n11L11'.JU1Jfl.\IL~nLLt'l::nTrnflU1Jfl\lfil'i;j1.J11 l'.Jlfi lf'lrl 
~ • ,::ii I A~ 

111.J1U UlL11'.JULLt'l::Ul~fJUl'.J.\11JU 

(7) n11L fl fl tfln1~"1. ~L~n)jci1u'l1ii "t un11n1'VIU'1LL~un11L11'.Ju(Jl1iJu'YlL1 r.Ju r\ 
i.~n1'Vluf! i.1 cimn::if1v 'l ~L~n)jtfln1~~\\Ju1 "t un1n1.\ILL~ul!ci1.\15ju1::a.,,~111-w~n~1r.J 

cs) U'YlL1vu r\~ciflii,::L iluallu1::enu1::'VI 11.\lf'l'iLrn::L~n ~ ~11iinwrhn,n11ii 
1-Ju1".i~~t'lL~Llluflci1>i~ n11Lll'1 ttin1l1'l-JL~ni.,fu~um u~>ir\(Jlufi'll>in11if u 

( 9) allnl1L1tJUnTll.llllUL ULL'1t'l::um1 r.Juif Ufil111l::L,f;''1 L ~l.llll'1filifl\ln1Jfil1li! 
~1ii 11ti11fl>iL~n LL'1t'l::-Jfl\l L1vu,f 1 v L 11l!n1l:: -wu 11afln 11L1r.Ju tit,Js:Jn11L(Jl1£Jiin11 'l ~L 'Vlii1::1.11iiif u 

l!n1l::L tlufiuL 'VI~ 'l-JL~n°t,J)jfi111iit1u'l, LLt'l::v1n'1lln11r\,::n1::!JjuL~nu "t ~L~mnflfil1llJll v1n 
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(10) tlrlLltn-lr\;iciflll,::'1f·w'h.;L~nS:hh::L'ftJn11cl'11-J (first-handexperience) 

~-J,::rh 1 iL~nSjn11-W~'"1n111 ~ ~'1-Jfll'1'"L-tUll1n;f'" 
(11) tJriL1ti'"rii.t1ll1L i'fll11,::t'1 'l iL'f~'1flli'1-JnrnL l1ci-Jri1'vw1n11J\1-J61 ~;j'1 ~ 

(12) tlrlLlti'"ri;)LLt'l::SjfJU4fll,::L'f::'Yi'1'"L iL .;;'"ti-Jn11'W'l\J'" l, nl'lL ,1~-J'1n-Jl'-J 
t:ici1>'.ln 11>'.l'll'll-J LLt'l::~n'f-J'lltJ-J t U'lLLn'llln11L1ti'"n11t'f'1'" ~w~::rh 'l iL .;;'"t'l'"111ti111-wn11t'l'tJ'" 

'lltJ'1fl1, fl'll'-Jt'l'l'-Jl'ltl 'l '"n11L1ti'"f n11L'ffl-Jfll'll'-JL-!i1 hLLt'l::n11tJ~n~-J°fil'l'"fl~L iLLrlL~n 

9 .10 .1 fll1LiJ'"1.Jfllfllt'l~lf'1~~~\P)~,::IJi'1-J'Yhn111'\P1LLt'l::tJ1::dj'"t-Jt'l'll1J1'1-ml1L1tJ~ 
n11t'l'~~L ~tJ~l11,m1,t'l''1tJ11 n,m1'-JIJ\l-J 61 ri~1L it'"n11LU~~;j1.h::th1TI!ll'W LLt'l::tJ1:; 

~'YlTit-Jt'l"11n'IZ'1m 'Wt1'1 Ll'1 

9 .10. 2 n11tJ1::LSj~t-Jt'l LiJ~lJ1mn11~1Jit:i-Jn11,::l11flm,\1 flm11 1-w LLl:l::m11. 
' ' ' 

tJ1:: tr.J,-i.t'llt:i '11 !Jltl S>'.!'ll'1-J LLt'l::'lltJ 1'"n11l1~'11111::n,IJ\1'1 61 11;j"11n i.ttJ m -W tJ'1 L\P1 t,, t1t:i 1 rt'~ 
n11;1LL ~mL ,mL ,_,, n11~tJLt'l'1::l11-lim~t'l~L ~t:iiit:iL\Ji"111Lm1::~LLtr1it1 "LtJ1 iL ~tJ~\P1a'" 1 ~ 

9 .10. 3 SjLl1'Jt-Jt'l'-Jln'-Jltll1t'lltJU'l::n11ri,::~'"v'"11 °f1lL'-J;-:ii;i't:i-:in111\P1LLt'l:; 
6 1 ~,J',:1._, ~ I 

u1:: LSj~t-Jt'l 'Yl-J'"L 'W'1'1tJ-Jn11ri,::'Yl'lltJ'll 

n . n11L1ti'"f 'll'1-JL~nSj1h::t;riTii111-w 

'll. n11t'l'tJ'"'lltJ-Jflll;jtJ1::t;rmt-Jt'l 

fll. LiJ'"n11n1::~'" &1~1iL~mnl'1fll11"1m.nnri,::L1t1'"f11"1°f11n~m1lJIJl1'161 
_,. L '"'lltJ1~n11L1tmn11t'l''1'";j~tJt'l'11fll, u~l11t:ici1-:i"L 1 LLt'l::nTmn1 ii , 

tJ1'uu1-J, 'W'l\1'"1~'",::'Y11"11P111'1t1115'll'1u1_, 
, . IJit:i>'.ln1111ti-J1~t-Jt'l L itV-:ifll'-JL\Ji'Yl11rn ~t:il11'Yl1-:i11'-Jijt:in~ 1 iu-:iLn\P1t-Jt'l~ 
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~ . L~m.h::L£J'!fu1.un11LL~LLU"lL,,;L~n tllLUUfil1L1£JU, n111h::nm.Jtn;--w 

1,,; t'4fl '1'1 rrfl.:i rltJfl "lllJ,j' fl.:lfil1~fl.:1'1ULLCI:: «.:i tnJ 

'!f. L ~fl 'l iLiJu,ifl~e11,,;iln11.:1LL~U, iln~~u l'Vl~nt3m, qu1vi11ri1.:in11 

;ln1;1'"1Lirl.fl ,,;Lnflth:: L£J'!f'1'1flLtl 

9 . 10 . 4 1''1t]tl1::t'4.:ifi~fl.:lfiTl1''1LLCl::tl1::L;ju~.m~u,j'fl.:in11-r\,:: 1 iLDULfl~fl.Jl'.jfl 
r1::~u1 ,,;L'1nri11u ~e1n11L1£Ju~fl.:1¥1uLiluflci1.:1L 1, '11'1t1Yi11,,;,,lqt'4flud1n,m ,,t'4fltJ ~ e1 

n11t'4flWllfl.:ll'lU ·;hSjfllt\Llll-WlJln~flm ~£J.:i Lfl LLt<1::.y\d1iltlJ.y\L"f '1,:: 'l iL iluifl~t'lrJflUn~tJ 1,,;L~n 
't~ri1 1u 11 ;r 1L'1tiLfl.:1'111,::;in1;1f'iu'1f1'lu1'!f1'l'1;.:i,::t'4fl'1'1rrfl.:inu'111lJ,j'fl.:in11.y\L~n,::'t~ 
~1'ttl~11.:ii-wl'le1fl'1 'Ltl 

A.::11 ~~.., ~a ., a .., -.., d' 
9 . 10 . 5 "ltifil1~11~fl'Ylflt'4fltJ'Y1'1 ,::'1fl.:ll.Jfllt\Lt'lfi1;t\L::'1.:IU :-

n . t'4fl'1'1ifl.JntJ11'1t]tl1::t'4.:ifi 

~ . t'4fl'1'1ifl.:inu1::uun11u1vi11 

fl. Ltluiflt'4fltJ.y\t'41lJ11ri1'1, m1,t'4fltJLLt<1::LLtl1'111lJV1lJ11'.iL'11i 

.:i. iflt'4fltJ~u~::¥ifl.:it-l1un11n~un1fl.:1¥11lJ1nn11.y\L V1lJ1::t'4lJ 

, . ,::,j'fl.:i1iL'Ylflil'1LLCl::1nn11'lu1tlLLtJtJ'11.:i '1 
~. Ltlun11ri'1t'4fltJLLtJtJ,\m ~fl.:i 

9 .10 . 6 i'1~.:l'VllJ1£J'V11fl~"lhd1ilqi~fl.:in111'flLLt<1::tl1::L;ju~.m~u L~fl,j'fl.:in11 .y\ 

n . L~nSjfl"lllJL ,1tlJ.:ifln.:11lJ 1 uf'i1u~rin~«t1~uL'1LLn n11~~u1n11 'l u~1u 
t'4;iiJ'tlj~l L1i'U fl"lll.Jf '1"lllJLilL1' n11'"1'Lirli n111L'111~,.; n11 

«.:1Lri11::,.; LLa::n111h::LSlu~e1lJ1n~flm ~£J.:i Lfl 

~. i.u~1U,,£J~a'£J~UL~n;jri11l.Jt'4Uh '1"lllJV1.:i-wflL, fll1l.Jcl 'Yif'IU'1;i 

n11l.Jfl.:IL ~u 'l Uf1JOLfi1, fi1i'.tt1lJ LLt'l::f1JOLti11lJL ~£J.:i 1'1 

ri . i. u'11uin,;::~«t1~u L~n5jn11-A'ft.lu1 'l wn1.:1~1u't" LLa::Sjf1Jm111-wL ~£J.:l-Wfl 
'n"'~~.:11h::t'4.:1'1vi1t:l'L,j 

9 .1 o . 7 i. u'Yn.:itl~D'~Lri£J1nun111''1LLa::1h::dlu~aliu,::i'.t£J"1 i. i1nn11~.:inqlJ 
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bbt'l::115n11~.:1bnmeri LU'l-L'Vl~m.J~iJ~ n111'~LLt'l::1h::L;j'l-Lr.m t~tin11~-m~ii~'l-L ,::fl~1::1mn11 
1~rn1~n111 ;ri~rrn1Jii1m,1"1-LL U'l-LLf'l~ti.:iijvu.:irnmf'l11ii~1ii11ti'!ltJ\IL~mL~t'l::f'l'l-L n111~LLt'l:: 
i.J1::L;j'l-L~t'l t~ tin11~.:1 Lnm "Yi~'l-L,::L °"'l-L'Vl1til'l11,~ti1J'Wt]~n11ii~1\l'l '!ltJ\I L~n~LL~~.:ivvnii1l'l1ii 
fl 11ii~1ll11ti, f'l1lll~'l-L 1,~~v~f'l;ti.:in1Jf'l11l!L ,1qJ.:ivrn1mLt'l::n11~~"1-L1n11 L 'l-L~1"1-L~1.:1 'l 

CV " '!ltl\ll'l 1Ll'lnLtl\I 

9 . 1 o. 8 ;j,Jm~'l-Lmm::'l-L1iri.Jn11~,::ibti1 ~'!l1J1"1-Ln11i'l'lLLt'l::i.J1::L;j'l-L~t'l5ji.J1::ariTI 
111-w tl'l m\4-w1::vci1.:ifl.:1115n11«.:irnl'l'WtJ~n11ii'!lti\IL~n~'l-L,::L il'l-Lllll'l1n11~L viii1::~iinrn~n L '1-L 

1:: 1')1J i.J1::ti ll i'lm~n 

9 .1 o. 9 ii'v~mJv'l-Ln~1J 'U1J11Lu'l-La.:icl1t1qJi.J1::n11viii.:1'1lv.:1'!11J1"1-Ln1111'lLLt'l:: 

i.J1::d'J"1-L~t'lti'1vi1n 11ii'v~mJv'l-Ln~rn vi~1~"1-Lb~l!1 tl'ltim .:1,1m~n-Um1ti'l-L,1.:i ,::~1ti1 ~m1i.J1'1Ji.J1.:1, 
n 11 ~n.J '1-L 1 , n11 l\91 bLt'l::i.J1::L;j'\-L~t'l;j ~.:ii.J1::~rlTilll'WLLt'l::i.J1::~riTI~ t'l fl.:iif '1-L 

9 .10 .10 LL~11,::;jm1~~'\-Ll'!l1J1"1-Ln1111'l~t'lLrn::i.J1::L;j'l-L~t'lLl'ltitllffmrif'l'fif'l1!i 
n11l! 1n lll ti vi t'll tii.J1::n11nl'l1l! i.J1::L~"1-Lcl1t1qJ~ ~ ~ti'l-L ,::~v.:11::~n v ciL~iiv 3 i.J1::n 11 ;)v 

I I I ~ ~ d 
n . 115n11flri111J 11L~mLl'lt'l::f'l'l-L;jf'l 11l!1 fl1ll!L '111 L, L '1-LL 'l-Lti'Vl1~11::LLt'l:: 

fltl '\-LL ~i.J~clltlqjrll\l irltJlfll~l'l.; 
'!I . L ~ti c:ln~'l-LtJ1J1ll L ~L~n;jrfn'rl:: L'l-Ln11Fil'l L 'I-LL ;.:i1Lm1::~LLt'l::'!l1J 1"1-Ln11 

~1J~1'1-L~tl1J~1'\-L 

fl. L ~v~~'l-L1n11L "1-L~1L~m~ti1n1Jrffl'l-Lfl~~-W.:ii.J1::~.:i~tr'l-L,::5j~t'ln1::ri1J~ti 
n111'11L 'fi'l-Li11'l~\l L '1-LU,,u'l-LLLt'l::ti'l-Llf'll'l 

9 .10 .11 115vh11m1L~tlnLf'l~tJ\lijtJL ~m-'h"li.JLi?l 'l-Lnl1l\9lLLt'l::1h::L;j'\-L~t'l~'\-LLU'\-L 
L 1v.:i fl;jfl 11l!cl1t1'tlJ ~rhn 111~LLt'l::l'ln,~v1J,::~v.:i1;f'l11ii1::,J,,1::1.:i LLt'l::'Wn'Wt1"1-Lvv1.:ifl.:i 

9 .10 .12 ~.:icl1t1qJvv1.:ifl.:1~f'l1~~tJ'l-L,::~v.:im::viirnvciL~iiv ;ivn111,, LLt'l:: 

i.J1:: Li'J '\-L~1J 1J m1 tJ'l-LbLt'l:: t i.J1 LLn1ii rll\l 1ri tllfll~l'l.; 
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.. 
tlltl11J'rllt'.J1J'rl 

... 
L1tJUnTlL'4flU 

2. ,\IL~L'Vl!Jl~~-J1 n111'~LL~::1h::dju~~Sjfl11ii~1fiqiflv1.:1L1 
3 . ti1~1u,::'11L-nun111'~LL~::1.h::Liju~~ 'l un11L1tJun11L'4flUL u1::~1J 

1h::t1iifllni;1~1u ,::L\Jl1tJiin11fl v1.:i't 1 

4 . ,\I 1Jflnfl 11ii LL\Jln~1.:11::'VI 11.:11'\Jltp.h::L'4.:ifi LL~::i ~~\l'Vltn tJirn.:in 111fl 

LL~::th::dju~~~1fl1JoX\ILLL'4fl\lfl\lfi1h::nflrn ~flflTI1Jll'.Jfl116JL ;11,; 1 tJ 

5. ifin11L'411.:1Lfl~fl\l;jfl - 'Vl1flnl1flfln;flt'4fl1J 'l un111'f!Lm::1h::d'.ju~~ 
fl11Luuflv1.:1L1 

6 . ifin11 'l i;fl'Ylf!L'4fl1J 'l ~L 'VliJ1::1.1iJ-iiufl11'11L-nun11flv1.:1L 1 

7. ,\lflTI1JltJL~L~uti.:1fl11ii«iJ~ui1::V111.:i fltl4~ni;m::iifl.:iY'j'YlTI~~tJ n11 

rll'VIU~1\Jltllh::r.1\lfiiJfl·ml1L1tJUnl1L'4flU LL~::~tj~n111J~L~fl~\I 
LLl.1~\lflfln 

8 . ~1ufi'111ifin111 "~~ L'1tJfllli'tJn11~.:i Lnm'1 LL~::~.:inqiJ-iiu ifin11 Lfl,:: 

Sjf1m1h:: LtJ1fi4ii1nn11nu 

9 . ,\lflTI1JltJti\lfl 11ii~1fiqiiifl.:i;m~~Jflun~1J~,:;Sj ~~~ fliJ1J 1un111i;m~:: 
1.h::Liju~~ 

10 . n11«.:irni;i;j ~~~lflqjflVl\IL 1~flil1J1Unl11~LL~::1h::Liju~~ 'l u1::~1J 
u1::t1iifllni;1 ' 

11 . ~1ufi'111 'l un111''1LL~::u1::Liju~~L~mfltJ1n1Jfl11iiL ,1qi.:ifln.:i1ii'Yl1.:i 

;lUY'j'Ylfifi«tJ ,1tJ-fi«tJ LL~::~ni;::fi«tJ-iiu n111'1LL~::m ,,L'4fl1J;lU 'l~ 
~,::L'4::~1n~q~~1flii'Yl.:i'l~L'Vl~~~u1::nfl1J 

12 . n11u1::L$ju~~1J'YlL11'.JU'Vl1fl hhLLn1iJnl1LltJUnl1~flUSjflllil~lflqj 

flv1.:i"t11i'1.:i 
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u ., .. 

fmtil'1\m\1L 1m& 

L i!tJ1'11~11~ ~lfitlJiltl\11.J"fl'\i,jti\lnl1 L~q~l~L~\I L ~~ti\lfl 1ltr~lL U~ L ~n 11;''1 

u11 rnn1f'liiti\1°1-itJ\I L1 £.J~ 'l °1-i'L 1'1#.J1~~#.J,\tin11L1 v~f iiti\IL~n 'l-J'#J1n-n' t'f 1'1 iL -J~ ~,~~ti\! 
d\1~1L-n~n11L~LLn n11;'l'rn111H'uu~\1~111Y1~1\I "! 1m\l°l-iti\IL1v~ °1-iti\lu~iJ~n11~\I 
111£.JL ~111£.J~tln h\IL1£.J~L °l-i'Lnl'1U1~ tmi-'k 1'UJ~\lfl11#.J~~1'11nLLt'l~fl11#.JUt'ltlflif ~u1~n11 
~\lu1\I 
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L~fJ'\tnAm;1,iAm;1'1~f'l11L if '1~1L'f11:: 'l ~1.IYIL1 r.J~1.I riif LL; 1,::L'f1)Jl1tl1Jl'11.I 

ir~~,~~~fl'iJ\t\ti 
1. ni1tti~fl~L1r.i~Sjf'l11)Jd1'1~ml1~,., 
2 . f'111;'ti~fl~L1r.i~LL1.11.I L'1U1~;~,::Sj1.111 r.i1n1f'l~;i~fln1::1.11~n11L1r.i~ 

ni1L'ffl~ 

3 . ;j;j~1~ 51 ~fl~n11't if'L'f111Yi~~LL 1fl;fl)J L ~fl~1)J1L'ffl~1,-11rw1f'l1L'f1Jl1 
~1flnq)JL'f1'1~ LITT)J iJ1::L'f1.1n 11tU ;-11Jlif ~ 111::nfl1.1i{1r.ifl::L1 u1~ 

4. f'llf'l11,::;'1~11L'f'l - ~iJmm - Lfl~f)~;jf) flv1~"t1 ;~,::i. ~1.11n11 
~fln1::1.11~n11L1r.i~n11L'ffl~'iflv1~ L ~)Jl::L'f)J 

s. 1Tin11Jfl~n~~lliir1r.i111r.ii. ~~fl~L1r.i~LL~::111r.i~flnL'fn1~;imn 
6. f'l1f'l11LL~::~1L~L~ni;ni.if Ull:J 1'n~nLf'l~fl~;jtl~1-:i 61 fltl l.:JL1 ~-:i,:: 

Lnf11J1:: tr.i,-,4~.:Jt'ffl 
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.I 
U'M'M 10 
u ., ... 

fm~fl\m\11 'UIU 

(Class .. room Management) 

~~l'kth1,~"r'ltl'Yl111.J)Jl,lm..Jm1£.J'k1 'k{PltJ'klJi'k 61 LLcl'111 L "r'l1l~LVl!PJ1fl;\l\JitJ\l;j 

fl 11L1!'..J'kfll1~tl'k11fl1'Yl !'..Jlf'!l~{Pli vi1tiflci)J~f l\lL~1)JD1~~1.Jfl 11m~1\Jl tf! !'..JLlJ L ~ !'..J\l LL~IJi tl\lfl 11 • 
,:;L ,,r'k 1 °rfL~fl;jLL~tl1l)JfL rll~'k LL~'Yl1ltfo\Jiti\lfll11 ~L~mnfltl1l)JL "li11, 1 "Hi.h:; trJ1f~ey\lt'iflfiL~ fl 
,:;~\l Lfl°1tJ,lflfl 11L1!'..J"H~fl \Ji 1 m -dti vi1t'411::~1ti'qi~ti\l tJ'YlU ;J 1'\JltJ1h:: t'4\l fifi,:: t'4f l\l 1J11 !'..Jlfl lf'l 

1 "H~tl\lL1!'..J"HL~!'..J1fl1Jfll~D~~L~fll1L1!'..J"Hj lnflfl1lm1t'4tl"H ~\l~ 'W1l~L Vl!PJ~~~11 "tl1l)Jt'41~11tl 
1 "HL ~\JD ~iJ~~"H ,::Ln fl,,,'-\, lflfll1~t'4~ ~t'41'-l1::VI 11\lf\11~ ltl1l~f fi;:j t) ~Ltlltltl fl~ 11intJfll11 i 

L iJ"Hfi !'..JtJ~1tJn"H~l,"HLiJ"H1511~L 'i'.t!'..JWJl°rf tl\lL1!'..J"H ~'-\ Vl~l!'..Jti\l t'4tll"Hfifi;-fl,r"H~ l 
L ~t) 1 °rf;jfl11L1£.J"H-fl11t'4v"H 1::vi-J1\lti&n1J.;{m1£.J"HiJ-:JLnfl~"H t'4ti1"H~\l flci11tJ1,,::L iJ"H ~t)\l~ 
L Vl~!'..J~ L "Hmtl11L1 !'..J'kVl1ti~tl\l tci\!61 vi1tJ L "Ht'4"Hl~ \Jl~tlfl,"H1J1L 1m~'k 61 fiL vi~1::t'4~ LLIPlfl1:: 

1J 1'-lfl 11rim~n L\Ji;jfl11~~"H1fl11v ~{Pl~tlf!L 1~1. L "Hil'1-:J1::£.J::L 1~1fi ~1'-\~1 L~ij fl11 tJ11JU1 \l 
LU~!'..J"HLL tJ~\lVl~flfll1~\l L "Hil1::L 'Ylf'l~L ,1qiLL~1 LL~::tJ1::L 'Ylf'l~n 1~\ld \l1fl~~"Hl m1~~"H1V1~fley\Jl1 
,Jn~::L ~'kn1::1J1"Hfl11tJ~lliiL ~tJ 1 ~L~m1£.J"HVfl1ificyfl \Jl~t1fl~"H~11!in11~L1£.Jn11 "n111J1mn11 

Cintegration) ~11 in"HtJ ci1\ln 11\l~ 11\l ~UL ~tJ 1~Lnflfl11~~~~"Htl1::wh\lL -dvvi1t'411:: 

( content)LL~::n1::1J 1'-lflld'Yll\l i'Yl !'..Jlf'llt'4\Jli (science process) fiL V1~1::t'4~fit'ifl~\l-dlf!!'..J 
1{PltJD1t'4\lnL ~tl~tl\lfll11 °rfL~n L\JiL~\lL ~'-\ 111'Yl!'..Jlf'llt'4{Pli-L 'Ylf'l t "Hfo~-~\lf'l~ (science-technolgy

society) ;'.jf11l~~~~"HTin"H~lfl,,rt) m ~!'..J\l Lfl L "Hu~iu"HL\Ji;'.jn11L tJ~ !'..J"HLLU~\l1::1J1Jfll1L1!'..J"H 
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nl'HHJ'U 1 in i'Ylti1f'l1L'41Jri'Vl1tinq ~ 1'1f1L'4i l\lLL'41~1h::L'4unTHi4il1 !JlL utJ~ l\ln 11.:1~ 11.:1 L\P)tJ 

LU~tiwnn h.:iL1ti'Uti;jf1cL-Wti.:i 1 f1'U Li1'Uh.:iL1ti'Uti;jf1lL'4tl'ULL~f.'l::1'1f1tJ~'Vlf.'l1tif1'U mf111 

t 1 \lL1tJ'U;jctJ LL1J1.J~l\l"j n'U (Jl~t)\P)~m;jn11tJtlnLL 1.J1.J.;tl\lL1tJ'UL ~tli;itl\ln11 'l .;L~n L;Sjn11L1ti'Ui 

ti~ LL~::n 11L'4tl 'U~tJ.:if11u.:1Ln \P1u1::a'Ylfii111~ 'l .;~1n~q~ 
n~11 t\P)ti~1LuLL;1 .;tJ.:iL1ti'Uti;\P);f'U~1~'UnL\P)tJ;j1'm1u1::L'4.:1fi!Jl1~th~tJf111~ 

' 
cl1fi'tiJ ~.:i~ tJ 1 u ii' 

10 . 1 .1 L ~tli;itl.:in11 L .;L U'ULL 'Vl~\lnl1~ltJ'YltJ\P)f11l~i u1::L'4un11m1::V111.:1f11 

nrn~n L .;D\lLn\P)t:·rn~tiq\P) 
1 o . 1 . 2 L ~m D\P1 ttJmL'4L .;L~n;jn11u::'Yl::&'~~'Ui1::V111.:1LtJn!Jll!f1f1f.'l'Vl1tJn~~ti 

L 'Vll.Jl::L'4~ 

1 o . 1 . 3 L ~m U'ULL 'Vl~\l~ltJ'Yltl\P)f111~i 11\l'U1511~~tJ.:1&'.:1f1~ 
1 o . 1 . 4 L ~m U'ULL V1~.:1ti,::L'4i1.:iu11ti1n1f'l~tJ.:i~u1'Un11L1ti'Un11L'4tJ'U ~~LLf.'l::Sj 

u1::a'Yln111~1.;~1ntiq\P) 

ti.:i LL~ 11V1~nn111h::til.Jfiim~nti~l\l'U1if 'U~1 'l ,f~.:1LL~U°t'j'Y115Mn11'1f 2 521 ~w~:: 
L D'U ti titllJ1un'U 11L u 'U 'Vltrn cymti~n!Jl1lJ LL~L~tJfiimfl11tif.'l::L~tJ\P)LL;1,::~u111'!JltJu1::L'4.:ifi'it'U 

... ti ... I d' I I 

fltl.:1n11-su::L 'U 'Ucl1'l'UL1tl.:iL 'Utl'Vl1L'411::-m::u 1'Un11L U'U 'Vl~n~1ffqJL'41'U11tif.'l::L~ tJ\P1!Jll\l "1 'l 'U 

L ~ tl\l n11~i1>iu11 ti1n lf'l~tl .:i.;tl>iL1 ti'ULLf.'l::L'4111~a.:i LL 1\P);tllJ l'JL 'Vl;jtJ'U 11,::5jn11n~11£1.:i L~)J ln 

L r11.yjf'111 LL~n 11 ~tl 'U i'1f11'Y1 ti1f'l1L'4!Jl.;V11tJn~~L'4i1.:1Lm)Ju1::L'4un11m ;i(Jl 'l 'U1::~uu1::ti ~ 
' 

r1m~n~'U -su:: IPitl >iL ft'Um11J1t1nn 11 'l 'U 'Yln1u LL uu ;.:iL tJ 'U1111::n ,ti~1f'1~tiqu1V111 LLf.'l::f1c 

~ ~tl'U\Pl~tl 1P1-su'U&>itrn,::i;i'ti>i~1tin'UL ~ .:11'\P)~l\J'Ul L 'UL~tJ.:i~ L\P)tJ,::i;itJ.:1V11115n11~L V1lJ1::L'4~~,:: 
~ \P1- u1utl1 .:i- ~\P) LL tl ~.:i°l-f ti>i L1 ti'U1511).J\P)l 'l °l-f;jL'4111~tiL V1~1::L'4~!JltJn11L1ti'U-n11L'4tJ'U 1'1f11rw1 

f'11~fl1\Pl~tl\P1,'Um1~(Jl.J'U1a.:i LL 1\P1trti)J111ti'UtJn°l-f tJ.:1L1ti'U - tJ1f111L1ti'U'l °l-fLn\P)u1:: tti'1fi.ttJ ci1.:i 

cy>i~\P1~\l.yjtl\lfln11~ 'UL'4 tmL ~\llllf1f1''ULtlL 'imL~::LL u'n-Wn L\P)'i. °l-f f111~~1ti~'lL~tJ\litt\P)m~WLL ~1 
Ltln~l1L~tl\l Cut-of-School Science Education in Asia and thr, Pacific มห
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UNESCO: 1982) L1tirJl"L~~i'fl 
L vi ti 1 ~~~1~Ll'iiJti"L ~~L'4111Yni'1'tu~ti"~ti"L1v~L Yiti L '!fL ~n1jL'4tJ~ 1'!f11~v1r11L'4(Jl.; 

1 ~j:~1Juj:tiiJiitm~n V11tin~iJL'411"LL'41iJuj:L'41Jn1jru;1(Jl ;"~mL'4~mm:;t:i~~~fl'nLLn 
n1jl'4~ h~"~t:i "Lu if 

10. 2 .1 nljU11JU1" '~'1LLU~"~tl"L1v~1 ~L'VliJl:L'4iJn1Jnljl'4tJ~1ir11rw1fl1L'4(Jl.; 
Vl1t:in ~ ~1 t>411" Lmll iJj: t'41Jn 11ru ;1 (Jl 

~ tJ" L1 tJ~ ~,:; tJ" U11JU1" Vl1t:i ~fl LL U~" ~ ~,j n,: L D ~ ~ t:l" L1 tJ ~(JlllJ L'4 !ll YI 

~Yim~~ ri'1-i LUL ~ t j "L1tJ~j:~1JUj:tiiJfilm~n ((JlliJUjn~LL; 1,,;t:i"L1 v~LL~~:,,;tJ",j'n11J:tJn 
L if'L D ~ -it:i"tlL ~n U1:t'4"fi~t:i"n~ iJ 1'!flLL~ ~:n~ iJtJ ~LL; 1) ti 1~1J1Vll1Vl1 t:lt11 ~ t'4tJ m~" L ~ ~ 
ti11ii~1t1qi 1 ~nljL1v~n11t'4t:i~1'!f11rw1mt°4(Jl.; m,11J:L ~~ 1 ~n11;'~,,;t:i"L1 v~L;~"if 

1 o . 2 .1 .1 ;'m1t:i"L1v~1,,;L V1ii1:t'4ii. t'4:fl1mLnL~n~,:~\l5jt:iiJ~u~n11 
;1tJ(Jl~LtJ" Clearning by doing) 1-iiJ1n~qfl Vl1t:it:i~l"~tJtJfl11;-fl1,_;ij~-J1"n1'1"ii11"LL~: 

' ~ A A CLI ,:::; 

YltJL"r'ltJ"(JltJn11n~~t:i", n1jt'4lfi(J]U~:n,n11iJ~tJ"t11U~:~n~v~ 

10. 2 .1 . 2 t111~fl-iti"L1tJ~L ,,;L~mn~t11ll.JL'4~L,L vit:i~,:L1tJ~(L ,,;illn 

~l'i" u:~~;"ti11;Jn11(JlmL~",,;ti"L1v~,i'1va"~1"L,L Yit:i;in~nt1'~ti1'1 L~~ Vl~"~t:i 111t'411 
...: r "--i" "J' , J' .. 

!ll"r'I LL~~'Yl 1JltJ~Lnfl n1:tll"(Jl~~iJ ~L~tJ"U~l LL~:ijiJ1'YltJlfllt'4m ~"~LD~(Jl~ 

10. 2 .1. 3 t111Vll1'L'4'J ~un1clLL~:Lti~tJ"5jtJ~lV11'1Jnlj'Yl~~tJ"LL~:n11 
t'4lfi(Jliit:i"ti1 Vl1t:i;J't 1L ,_;L~n 't,i~"ijtiiJ~min1j,i'1 tJ(Jl~Lti"L ~ttin1L'4~~ti11 

n 11U1'1Ju1" ~" LLU ~"~ti" L1v~nj1iim1,,;;JL'4111Y1LV1iJ1:t'4iJn1Jn11t'4t:i~1'!f11 n v1-

fllt°4(Jl'f, 1'!f1n~iiL'4f1"Lt'41iJu1:L'41Jn11cl;1(J]V11tin~iJ1'!f1Lfli'!f1V1'1"~~L11l!n,:Y1rn.;1~(Jl~iJ 
t 1 "L1v~ii~1flL~n (Jl~t:Jfl,~ii" t 1"L1v~~~1" 1 vitl)~~;1~1~~m1v~~t:i~n1J;1~1~·1.fo"L1v~ 
~;jtJ~ tf!muY-11: 1 ~h"L'tJ~~~lflL~n ~l'f "ti~"L ~'!f~1J'Yl~~1"Ln~titin "Lu{~,rn,:L~~t:i v;jn11 

u11JU1"Vl1t:i~fl LLU~"~tl"L1v~1 ~L VliJl:L'4iJL r\1~f111 .ff"'itti1,,:L iJ~L Yljl:L Vl'l~~V1~1vu1:n 11 

; "L iJ ~L ~ tJ" ~ q1J1 Vll1 LL~:"' q L'4tl~ ,: ,j'tJ" m: VI ~n tl ~LL'4iltl 
n 11if '1LL U~"~fl"L1 tJ~li11iJ'11 L ~;JL'4111~ L VliJl:L'4'-Jnlm 11L'4fl~ 1ir11 'Yl !'.Jlf'llL'4(Jl1Vl1fl 

n~).Jt'411"LL'41iJu1:L'41Jn11ru;1'1'1~m,,:'JL,),1n111Y1~ 10 .1 
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10. 2. 2 n11;!'l~fl\lL1vv.L'lYn:: Luv.n11;1'l~fl'111'lvSjfl11lJ~\l'YllJlV~,::Luv.n11 
L1vv.n11~flv. iir1 i'Ylv1m~m'l v.iv. u4:::trnfimn 'Vl1fln~,_, ~11\lL~1lJu1::~un11ru ~1!P11 ~tJ\lLnl'l • 
~l.'l~ LLl.'l :: SjiJ1::a'Yli1nvrn1n~~l'l ~1V.LV1~LL;1,rn,::m::rhnv.1v.t1 '1L1vv.u1=:til-lfin~nim1!'1 
L 'Vl~~Sjn1111\lLL~v.n11~11\lfllfll1LLl.'l::~11\l~fl\lL1vv.- ~fl\l'Yll'll.'lfl\l 11'lm'lvn::L ,1::,\l n11;-l'l 

~ fl\l L1 v 'IJ.L 'lYn:: LL iJiJ ii'LL,j 11,:: ~fl \l~'IJ.L U~fl \l\l 1J u1:: lJl llilJ ln ft(P] l lJ LL(P]'YI 11,:: Sj ~l.'l;)~ fl n 11 

fimn'lJfl \l L~n ~\l, ::~fl\l ~lL 't'.tv.n11 LL1J1J l.'l\l'tj'IJ.L ~flfl'IJ.lfl(P] 'lJfl\lifl~ LLl.'l::tl\l fllJ ( ~mm~,f'll ~(P] .; 
1Jl\lfl'IJ.fll,, ::fil'l 11L uv.n11l.'l\l'Y)'IJ.LL1J1Jf'J'IJ.VL u ~lft!P1llJ) fllli u1:: tvir~ ~,::t'htl'i1u ,1nn11;-!'l 

., a ., !VI., ,¥ 
'Vl fl \lL 1vv.L'il"fl1::~v.vrn,:~1u ~l'l~\lv. 

10. 2. 2 .1 ~m1vv.,:11'i1ufl11lJiLLl.'l:u1:~un11m~1" "1 1l'lv!P11\l 

L Yl1l:fl1~llJ11tl'Yilnl1~fl'IJ., ~lV'Ylfll'lfl1llJiLLl.'l:U1:~1Jn11ru 'Ll'i~n 11~fl\lL1V'IJ.1i11lJ I'll L~ n"] 
~1lJ 11ti;l'ln ,n11,_,1;flv1\l t'4: 1'11 m "t'l11:;j1 t'4~~umrufl v1.;ifl1ufl1v. 

_,, ... ,::ii A o 

10. 2. 2. 2 nl1,l'l'Ylfl\lL1V'IJ.L'l"fll:1ir1,:~llJ 11f:lfll'IJ.1V~l.'l'lJfl\ln1:u1v. 

n11 L1vv.n 11~flv.iir1i'Ylv1m~!P11'Vl1flnql-lt'411\lLITTlJu1:~un11ru~!P111'im'1 !P1l lJfl11lJ~\l'VllJ 1v 
'1l fl\l'Vl~n~!P11ti~l'in1V1v.l'l 11 

... - . I ... 

10. 2. 2. 3 n11,l'l'Vlfl\lL1V'IJ.L'l"fll:1ir11'Y1Vlf'llt'4m'Vl1 fl nt'jlJt'41 1\l L~1ii 

u1:~·un11ru~!P1~'1J. fl11,:;jm1£ifl'VlrJv.1,1 L ii-v. lllVL 'IJ.~fl\lL1vv. fll,,:'YilLU'IJ.~fl\lL1V'IJ.'lJ'IJ.l l'l L 'VI~ 
'lJV.1 !'lnl.'l1'1V11fl'llV.1'1L~n 1,1 oX\lUL ~flL'4:~1n~fln11 LL tJ\lnql-lil'm1vv.'Yi1n,n11ii 1 v.1u LL1J u~l\l"] 

10. 2. 2. 4 ~fl\lL1VV.L'l"fll:iir1i'YIVlf'llL'4!P11'Yl1flnqlJt'4;1\lLITTlJU1:L'41J 
f\11ru~1!P1~'1J. fl11,:11'i;jn11flflnLL1JiJ t~:L1vv. t~:nl1'Ylfll.'lfl\l ,jlii\lL ~L 'VllJl:L'4lJrltJ1V'llfl\l .. ... , 
Ll'ln~l.'l:n11'Ylfll.'lfl\l'Yll\l1'YIVlf'llL'4!P11 

10. 2. 2. 5 1llVL'IJ.~fl\lL1VV.LLtJtJLUYll:f'l11 ,:L ~ijnl1flflnLL1J1JL~V1rl1J 
n11;1'1- LfttJ-1'n~11L'4~~Un1ruflrll\lf'l1tJf'l1'1J. 

10. 2. 2. 6 t111ShJ1v'ttL 'Ylf'IL ~fl~;flVi\lil~tr~ ~L~n1,1;Tn~lflrll\l"fl;fl lJ 
~l.'l Lil'v. n111if-n11Lnti-n117'n~1-n11'Yi1f'l11lJL'4:mflLf'l1fl\l;jfl, ~1.ln1cl'11\l "11flmu"t'l1:flv1.;i ~.;i . "' ~ ~ 
n11ti11\l~l.'l:1n~1t111lJL'4:fllfl'llfl\l'Ylfl\l~Vv. 

10. 2 . 2. 7 J1v'ttL 'Ylf'l~,:~fl\l'YilL 1l ~L~nL;lJfl\lL l1v.fl~(P]f;'lfll'\L 11.'ll 1,)LL~ 
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J1vtJfln~'\.4'111v,1nn11"l i'Lfl,fl-.lSjfl, L'f11Lf1Sj, ~un1tl4'l vJJ1, n11L~t1-.1&''1-i u.C'l:n11&'iJ~t'f~,,. 
~'\.41'l11VtJ1'1,,.ilfl -R.,,if 11iJ~-.l;flfl11U~,j';iL~!lSjuiui·nLnfl('\.4 

111~r1 10. 2 ,:U.L'ffl-.1L,.;L~'\.4n11;'m1'fl-.1L!LJ"4L~~1: 

10. 3 f111't~Urtl1'WUilfl'tia~L1tiuLila l 'tiL'tUJ1: '.a'1Jfl1Jf111''.a'ilU,'w11'YltJ1fl1 '.a'~f 
't1~il nq 1J l1'i'1~L '.a'! 1J1h: '.a'1Jf111'W ii19' · 

't "4u,,,j°""11iJL ,1tlJn11vi'"1t11-.lit1t11f'l1L'4'11 u.ei:L t1fl t "41eillL'1~1\1"41 LUfltl1-.1 

inniJ1 mLC'l:Sj ~·mn1:ritJ~fln11,j1L il"4~'1~fl" iJ'i~ ~fltll-.liJ'Yllfllt'i ~.,,iiilu 11L D'\-4'111iJ~ v1 v1iJ 

~fl-.1 lJ11 ~VL'1m~~l:fl tll-.1fl-.li(n1tltilfl1L'{'11rl'L'1~ Vl VllJ~ ).JL tlfl 1'1).Ji fl 11).J t'tllJ11t1 L ~1~ 
;\n v:111~LL ,.,""'"':Yi-.lijfl ~L y;fl;"4fl11'Yllfl11lJL ;'""'tJ 't "41i11).J,,.1;i L y;m.t 1'111).JiL 'Yl~1~'\.4Lfll 
in't,,-'LiLD"4th:tv,,-'"~fln11~1\1"41'Jtl41ll~~"fltl1-.1L~'Yl~'1ff-.1 i£u;f.,,LL~il Y-i. fl. 2500 LD"4;"4ii1 

i(nn11fln~1 't '\.4U1:L tlf'l~l-.1 "I LiL~-.lL ~'\.4fl11iJLi1iltl)~f!\ln11fin~111 u1:,,-l,,-'ij"flnfl'\.4fl11 

,::;;'.jf111iiLL'fiif!111flt11.:in11fln~1 t"m ~lL fimJn'\-4 LLC'l:n11fin~1~u1::;,,-1,,-"4~.:11;1u~"4,: 
., ti,¥ d ' I ... t/ 

l'l~\1Sjfl11ii1Y-i'\.4'1'"~fl\ln11f!n~1iriv1f'l1L'f!'l111iif!~'11t1 (~t't"4L,~1,,:riut11'\.4f111iiLi1fitl) 
~~.:in11fin~1 iri t11f'llL'fl'l';L;,1nuri~ 1) 

11'1m~Y-il:fltl1'1fl\ln11LU~V'\.4LLUC'l\l'Yl"'n"l'l11:~uu1:t1;.Jffn~1't '\.4U Y-l • f'I. 2 503 
., ' ' .¥ • ' 

LLC'l: 2 521 il"4 ilu11il~mn1:t1tJ'1m "4fl'YllL'f11::; LLC'l:n1:u1'\.4n11ri1-:11riv1mt11mern1.:i;.i1n 

;.i1 ri ~L~rJ"4iJ,j'~«.:iml'l-J1n11LU~rJ"4LLUC'l\l'Yl"'n"l'l1U1:mJfin~1 ,j Y-l. fl. 25 21 ~°" n~;.i 
11rJ1,,-1it1rJlf'llt'tl'l.;'YllVLU,ln'Yl"'n"m 11'1riil " n~iit't11\ILITTiJU1:t'tun11m~11'l " ~'";JlLL .,,'" 
t1P1riiln11L ~).JL~iJL 'if~'Yllt't11:~fl-:ll,,.1q~fin~1 LLC'l:«\lflilffn~1L,J1ii111ii;1ri rh 't ~Lfif'lnl".i 
t;LLV\l'Yl1~;j,j'~;r";~" 't "4LL'" 1fl 11l.Jt1m:'YI 11.:iilnn11fin~1-n4iri Vlf'llt'tl'l.;11 "f111;.i~1fitl)~~" 
1ir1 i riri1f'l1t'tl'l.;~m~n 't "41:;fuu1:t1;.ifln~1,:C'l'1f111l.J~1fitl)C'l\IL u" L Y-i11:'t~il r,n1L '"'" ~~1ir-1 
1ri ri1f'llt'tl'l.; LL~'Yl1m 4""4L ~'Yl1t't11:LLC'l:n1~u 1'"n11ri1.:iiri v1f'l1t'tm'l 1l'" 'Yl~n"m~ v1.:imut1' 1 ri 

~.:i-d'L Y-i11:ilnn11fin~1, ilnL'f11-:i'Yl"'n"mLLC'l:&'.:ifl;.itifl;.Jf tJ11 iriri1f'l1t'tl'l.;LLC'l:L tlfl t '"tC'l1iil 

~C'ln1:riu~~n11~1\1'\.4l~i'1 L '\.4'YIC'lltllULLtJtJ mtiL ~'" n1111\ILL~'"fl1fltlfl1'1, t't11i11t14t'i~ ' 

:~~~~~~~~~~~~~~~~~~~~~~~~~~--············· 
I~ u ~CJ a~ c :; :•:•:•:•:•:•:•:•:•:•:•:•:•: -............... . 
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m
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~a: l"I ~ n .•:•:•:•:•:•:•:•:•:•:•:•:•:• 
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;7~~'1°1-\, n11£4tlL'fl71h:ir1«ii~°l-\n I n11~n~tl°I-\, n11~~°1-\1a.:1LL 1'1;tl)J, n11n1t'1iitun1: 

n11 'l ~1'1 'l ~«.:iflii1:1Jflrnm1h:ir1ni.It" ti, n11~1Jtifll'flL'f°I-\ 1 11.:iit'L u°l-\;°1-\ 

qL ~ tJ°l-\L,r~,11m lLLd' 1Y-l1J 11 nqii1iflL'4ll.:ILITTlJ1h:L'41Jnl'Hl4~1'1'lltl.:l'Vl«ntJ'17 

1h:tiiiii1n~11] Yi . t'f. 2521 if~ LU°l-\n11~~°1-\l'Vl«ntJ'17L ~L'f'1'1111ir1~"r1tJll'flL'4'1'i <tflm Yi\ 
L -d'tl 'Vll'llfl.:i 1ir1q'll;ln ~11.1.t'l:a.:1fliiAn~1) Lfl tim;t'tin1:1J 1°l-\n11~1mn17L ti~~ 1L ~tlii7:'VI 11.:1 

L -dtiV11L'f11:1.1.t'l:n1:1J1~n111"r1tilf'11L'4'1'i~5j'lm1h: LtJif~flci1.:1~.:1 ~~1~fl.:J,:'11:V1~ntlQLL'flJfl11 
L'411:ri1fi~'llv.:11ir11"r1tilf'11L'4'17,f°I-\ ~tliJ'VliJ1tJ£1.:in11An~1;°1-\fl11L~tl'Vllfl11iii n11~1 
f111lJL ,i'1'l,LLt'l:n11'111h:1tiir~ii1 'l ;L ~fl~~°l-\1fiJmrnY-l~1",1nL'4111Y-la.:iu.1";tl,,, flii.:i.~'1~Sj 
fiJm111Y-lif °l-\~tlii'Vlii1 tit1.:1~'1~L'4ii~1ti4,i'1ti;m~t'l~Sj1h:1r:iir~ ,1na.:i LL 1'1;tlii111 ti°l-\tlmLt'l:111 ti 'l '-\ 

td ti ., # "'3 ti 

( 'Vlin tJtl.:Jfl 11ii1"r11.:Jfll°I-\ 1"r1tilf'11L'f m LLt'l;:fl 11ii&Y-l°l-\,1°1-\"r11.:1 fll~L'f1!i11mq'll) LLt'l:n11'111 .:1 

ir1!Jl 'l °1-\tl.:iflii~L V1ii1:L'fii (fl11ii1L °l-\1ir1«.:1fliiAn~n) !Jlt'lflfl,°l-\fl11iiifl11iiL'f1ii11t1vf °l-\,1°1-\ 'l '-\ 
n111h:nfl1Jfll~Y-l~°I-\ "1 lf.:1if °l-\n11 'l '1n11An~1i°l-\vf °l-\,1°1-\LLnL;1n 'l °l-\1:1i'1J1h:tiiiAn~1 Lfl tJ 

L ',;\ y.i1::tl ~1 .:ifl.:i fl 11ii1'L °1-\L ~.:i 1 Yi ti1f'11L'4¥1.; 'Vl1fln~ii 1ir1L'411.:1Lmii1h:: L'41Jn 11m ir1 !Jl,f ~ ;.:i,;'fl.:i;j 

n l 'lL u~ tl°l-\lULL 'LI'LIL u •nm~lJ 
Sj~nn11Mn'?Jl'Vlt'lltJ~1°1-\~L~.:1L ~°l-\fl1 1 iJ~1fi~'lltJ~L'{111YiS.:1LL 1fl;m.J111ti°l-\tln 11 ~L1 rm 

-J1 ,::~1mLnU~'Vll'Vl1ti~UL'477fl~l.:I "1 'tuif°l-\,::LU°l-\n11rin~1'l°l-\1.:JLLfil'UtJW~lrlfl~Lnfl,lnn 11 
~l tJ"r1tl~fl 1llJi,1nfl1'l'1LLrlL~nLL~LYitJ~~ltJL~tJ1 (Illich , 1974 LLt'l:: Dewey n~1111 
"t 1.:1 L1tJ°l-\fl11,::L U°l-\~°l-\~nt'l1.:i'llti.:imm l;'m~ui::n tiu't iJ ~1tJ;°l-\L,j, h .:1.:11°1-\~!Jlt'41V1n11iitl1 't,j, 

ti I ., • I 

'Ul°l-\L1tl°I-\ , t1°1-\°l-\'Vl°l-\"r11.:I, LLlJ'11, ~l!il'l, L'{'l:, 'Vl°l-\tl.:1, flt'ltl~, ij~, L7°1-\l , "r1::Lt'l"r17ltJ, ifltJ'Vllfl jt'l j 

~,:: 'W.:i;jffn ti:: 111y.ilJ\ tin11L1 ti°l-\f, n11i.J~u~n11¥1t'lti fl•mn11'11~t'l 't,Jl ,n °1-\L ~~1"r1tilf'llt'4!Jli 
( 'Vl1ti1ir1nqiJL'{f1~LL'41iJu1::t'4un11clir1¥J-qLLIJI~) Ll'i'LU°l-\flci1~W (Dewey, 1980) 

L°l-\n11i.J1::~iJ1::~'LI°l-\l°l-\lifl~~tl.:1t1n11 UNESCO ;-~;f°I-\ m i.J1::mf'I Cyprus L~ tl 
' ~ 

L~tJ °l-\;j°l-\1 fillJ 1980 Lnti1n1.J Science Education and the of World~nL'4f1.:1V1«nLl¥1'lrl~ 

'Vlt'l l tJ;jfl 11iJ L ~°1-\L'{tJ ~flcl'fl.:il'iti~n°I-\ 11 "L~n~m1 tJ°I-\ 'l °l-\1::1i'ui.J1:t1iJAn~1if °I-\ fl Tn:Ll'i'L1 ti°l-\'f 

'l °l-\L~ti.:11111J\1~ "1 tici1~n1'1.:1'1111.:1 i.J1::iJ1m 11 ~1L~ti.:i ~,::Lu°l-\vf°l-\,1°1-\'l °l-\n11rin~1 
1"r1tJlf'llt'4!Jlf 'Vl1tintjiiL'4fl~LITTlJU'l::L'{Un11clir1!Jl) 
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1. u1:~1'Ylrf\! 5 u1:n11 

LLt'l:n11i\!-'11\!-1'1 

(senses and measunnents) 

2. ;'m11t'l 

(universe) 

• 
3 . 11\!n1!'.l1J~~!'.J 

(the human bodv) 

414 

1 .1 1-l~~!'.JL ;u1:~1'Ylrf \! s u1:n11L ~vrhn11 
d1n,'1n,t'fvua\!LL 1~;vl-J~v~1vui:r1 

·1. 2 n111;1:uuu1:t'f1'Ylrf.,, s 1h:n11r.it'fl-lt-1t'f1~ 
num11i'L'Ylflt~tt'l!i~1\! ~ ,:~1!'.JL~l-l~~v 
t'f1l-J11riu~finvi~nJ1~~1\! ~ L;Lu~vv1\!~ 

1·.3 1:uun11i\!-l'l1~-1~ ,:LU~LL~1'Yll\!L~l-J~~v . . . 
i;'nn11L tJ1!'.lrn fi !'.l1JLLt'l:n11~flfl 11l-JV16J1m ~!'.J 1 
.... .... • 
nu1m1-L vi~n11nL v1n1flLLt'l:L 1t'l1 

1. 4 SjLfl,fl\!;jflffi~'l~nT1i\! -!'11\!-1~ LU~i1~1~ 

• 
l.J~~w 

1. s l.J1mn111~n11i\!-l'l1\!-1'~,:~1!'.JL ~6J~~ri 
t'f1l.J11ti1i'1:uuu1:t'f1'Yl~\! s 1h:n11'L;vti1.:1 

n11\!~11\!LLt'l:Ln~ii~i1n~L;6J1n~~ 
"' .. .. .. .. 'l 'l 

2 .1 L~n ~ ,:6Jfl116Jm:l'lV1V1~LLt'l:fl116Jt'f~L, L~ 

a\!LL 1~;fll.Jfl~l'lt'lfl~L 1t'll 

2. 2 n::nn1:~~1 ~L~mn~fl116Jt'f~L,~,~rhn11 
~1n,m1,t'fvu1 ~L ;.:i1'Yl!'.Jlfillt'fl'l1Vv6J,~L u~ 
n11~\!Lt'f16J 1 ~L~nj;'nn11L1!'.J~1L ~n 11.:1~ 11\! 
A .¥ 
!'.J\!~ ~ 

3 .1 1~L~n ~ f111,~iJf1116JL;1h~wvr~,1~11 
11\!nl!'.ll'l~Lfl\!,,t~Sjn11~~~1n11vv1\!L1u1\! 
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' .., .. 
~1L"Hl.\I 

4 . ~~111~,~1~11,n11t11~~1n11 
bLt'l::n11~~ llJ!'.J (health, 

food , nutrition and 

sanitation) 

5 . l.Ml1::LL 1'1tt~ti 

(Ecology) 

3. 2 L~nf111L;11m11n1:;~~LLt'l::~11..:if111ii~~1,11 
11.m1!'.JLL~\ll'l~,f~;jtf11..:1~11\ILLt'l::~~l~~~l\IL1 

3 . 3 L~nf111L'1'1un11~..:i~~~ 'l ~L i1 'l, 'l ~L~~..:1ITT1:: 
1'Yl!'.JlLLt'l:n1r.J1111f1 ~..:1-d'L~~1h: tr.J~~L ~n11 
Ul1..:11n~n 'l l111..:1n1!'.J;j~~Jll~~t11.pmLLt'l: 

" LL~.\ILL1.\I 

4 .1 LJ'1~t11!'.J~d1'1tl)fl..:i1h:n11~-ct..:i~~..:in11 
a A ~,:SI I .. A 

f'ln'f!11'Yl!'.Jlf'll~!'11~1~nqt1~11..:1L~1ii 

1h:~un11o4;1l'lif ~L;LLnn11-W'WJ~1f1m111~ 
;11'1~\IL ~1:~Ul.Jf1f1t'lLLt'l:1:~u~1;j 

4. 2 ~~111~~;i~~t1Li1~u,;r.J~d1'1tl)~m1~111~ 
~~..:i;1l'l~ti~'fl~~nf1~,:;;~..:1~1~u11.:i~~1..:i;j 

I .A 
'Jtl4f11!'.J.\I 

4. 3 m~11if~t1~11Lu~u,;r.JYr~,1~~d1'1tl)fl..:i 
~~..:1;11'1 

4 .. 4 n11t11~~1n11Li'.1~~..:1~1h:n~u~d1'1tl)LLt'l: 
;lL U~ ~~~~~n11~11.\IL~1t1 LLt'l:1n'f!lt1~lll~ 

4. 5 ;jf1~~L'l!U'Yll..:11'Yl!'.Jlf'11~1'11~d1'1tl)~t'l1!'.J1h:n11 
.ffl ~'L ~n11u11.:i~~111~LLt'l:n11111m~11 

' .r ' 
5 .1 f1~~L'l!U~~\1~1l11:a..:iLL 1'1tt~t1,:LiJWf-l~,1~fi 

d1'1tlJ'1~n11;in'f11'l~s..:1~~~1~11if1 
5. 2 ~1111:S\ILL 1'1d'~t1u1.:i~ci1.:i,:;;j~.mn1:'Yl1J 

~~n11~11..:i'}m111~~~..:i;1'1 
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6. 1.1.vici.,iri1'-w£.nn1 

(Resources) 

7 . 1h:inn1f'T1L"41J1i 

(population) 

8 . )J~lll1: 

(pollution) 

5 . 3 L 'Ylt) t \J.foV~lJ'l~Vl."4f1.,i(\J,)Jl~>'lL \J.tl~(Jl. ,j,,D\J. 

(Jl~fl~,\J. 1 \J.fl\J. lt)(Jlit\J. ,:!'lfl>'l ;r.,,tl ~1J\J.vr\J.,l\J. 
~tilf'1tlj~tl>'ll."41ll1:~.,i 1.L 1 ~~tllJ 

6 .1 n11~1'i-.l\J.lLLV1ci>'l'Yl1''W£.Jln1,:1.tl\J.D,;!'.Jti1"1tlj 

'1tiL"41ll'WLf'T1~Jn,~fl>'l,l~ 

6. 2 LLV1ri>'l'Yl1''W!'.Jlff~~1J11n~l'lll.J1511lJ,l~,f \J. 
;j;1\J. 1\J.L,J~fl!'.J~,:l'iti.,i 'l -tl i.f vil.J~L 1J~fJ.,iL1J 

6. 3 n11l."4n\J.1'n~1ri1'-w!'.J1n1flci1.,i~~1~LL~:t;1nl'it1.,i 

;.,iL lJ\J.L ,tl>'l~;jt11llJtilfitljflcil>'l~>'l 
6. 4 n11l."4.,i 1\J.1'n~11.1. vici.,iri1-w !'.J1n11. tl\J.1111:n, 

~fl.,,~f1t)~~nf1\J.l'it1.,i~1!'.Jn\J.D11.,i1'n~1 

7" 1 n11Lnfl~tl>'llJ'l~VcifllJL D\J.u,;'mh\J.vi\t.,i~t).,'j 
... . 

t11fl 1Jt111lJ'l~!'.J 

7. 2 D1:L 'Ylf'l'1l>'l "] 'W!'.Jl!'.JllJ~,:L"4fl>'lt11llJl."4lJ~~£.i 
'l \J.L ~ti>'lnl1L ~lJ1J1:,1n1 ' n11~~(Jlfl1Vll1LL~: 
n11 'l iLL vici.,iri1-w !'.Jln1~L VllJl:l."4lJ 

7. 3 n111."4lJ')~!'.J1\J.L~t1.,in111.~lJ1J1:,1n1 n11~~1J1 
tllVl11LL~:n11 'l iLL vici.,iri1-w !'.J1n1if \J.cifll.J;j ~~ 
n 1: ri 1J '1 fl 'l m111-w ~1 '1 'l \J.«.,, t1 )J 

I r I' I I 

a .1 lJ~1111:riLn'1•nn;i\J., \J.1, mn1f'I ~\J.Lll\J.S.,iYi 

1lJ,\J.LLL"t:a'.,,fllJ ci6lJ11J 111. iJ \J.Utlj vi1~l'i6>'ln l;fl 

"t i.fvilJ'1L1J 

8.2 1lJ,\J.V116nqlJt1.,i.,i1\J.~'1L"41V1n11lJ,:l'i'1>'l 
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9 . nl1L;~~\l\11U 
(energy use) 

10 . L 'Ylfl t utt'lfl 

Ctechnolohy) 

11 . tjt\4111~~1'1 

(quality of life) 

' ., 
ilt'l1111:;LV!t'lli\U 

a.3 ;1iit'l1111:;~Ln~,1n~u.~1,ti1n1f11,a.:itl~Qt'l 
Lifo.:i "Jt'l"J t'l'1tl1i11rur.N 'l-ii11m ~1 'l~vtiii 
;j c-i t'l;\~tin11~AJU ltJru111~;1~lJ lnif uL ~1if u 

9 .1 tl1:;ir1irurinflu~1 fon,i'ti.:in11'l;~~.:i.:11u . 
tl v1.:i$jtJ1:;a'Yln111~ 

9. 2 'Y1ntl1:;L'Ylf11~1 tt'ln~£J1£J1ii~,:;t'l~n11~.:i~~.:i.:11u • 
'.~nn111£Jutimn 'l; 

9. 3 n11~11.:if111lJifl1llJL;lL,L~tlL;~~\l\llU 
tl v1.:i$j 1.h:;ari TI 111~ ,f u VtllJ ~\I c-l L'm 1:; 'Yl1J ~ tl n 11 

~AJUltjtlWl~iltl\1;1\Jl 
' ' ' ' ., d' 

10 .1 n11i.t1L 'Ylfl t ufofl-LlJ 11,:;L uua.:ifi~11\liJUlJ 1 Ltl \I 

vi1tii.t1L ;1lJ1 'l ;•nn111£Jutim.h:;L 'Ylf11n\Jl1t1 ,:;iJ 
~t'l~tin11L ~lJ~u1h:;arin111~iiti.:i;1\Jl 

1o.2 Luu~£Jtil.Ji'1Jnut"£J~1'Lt1111.h:;ir1iru~1u'l vi~ 
ff.:i;'jf111l.Ji fl1llJL ;1h1 un11~11.:imfit ufofl 

vi1tin11i.t1L 'Ylfl t utt'lflLtl"l ;ti~'l u1:;~1J~1 
11 .1 ,i'ti.:i$jn11tl~n~.:1L ,'1fl~.yi;\~m£J11iru 1 un11 

~11.:i LITTlJ t'f il 11'1~ 
11. 2 ~.:ifliiLLt'l:;~iiiru,:;,i'ti.:i;jfl11ii~"lJ~i1~1tl4 
11. 3 nTlatlfl1llJVllJ1£J~;iLLt'l:;Sjflru~l • 
11.4 n11tl1:;nti1Jti1;~t'f,1'1 

11 . 5 ~11.:ia.:iu 1'1;tlil 'l ~Luu ~i.i1ti ~ LLt'l:;i.i ltllii'£J 
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~LL~~Sjrl1l)Jtl,,L .;;'" 11 L ~t) 'l ~n-l::1J1'"n11L1tJ'"nTl~tJ'"1ir11°t1tJlf'll~'11~ '"1::;\1J 

1h::ti)JMn~1 ,.,1t:in~)J~11~LITT)J1h::~1Jn11m;1m.J11~LJ1,.,)J1tJ'11~~,.,~n~'111h::ti~r1n~1 
'W . f'l. 2 521 n1,_,'",, L 1if'" n11;',,~111'W~tJ~L1 tl'" t,,tJn11;\,,LLDt'l~~1ll'WflltJ'"tJn h ~L1tJ'" 
'1~n~11~1~'" ,::Sjrl11~ L ,.,~1::~~-~1n L 'W11::L J1,.,)J1tJL3~t'f "~,.,~nL3'11~~1h::~~"1;LLnn11 
~~°" l fltl41ll'W;1'1 L -iSjt)tl4tll~ln~t'f ,,~°"LtJ~ 

lll'W~ 10 . 3 ,:: LL~'1~L ~L i1'"n11'l'lf~lll'W~~LL1'1itJ~llltJ'"tJn~tJ~L1tJ'" L ~t) 
1.l1:: tti nt,J t:in 11L7tJ'"n11~t:i '"1ir11 °t1 ti1f'l1t'{'1i ,.,7 t:inq~ ~f l~Lm ~ 1.l1::~1Jn 11cl~1'1 

t:ii'.t~ti1,.,1n,::Vi,11ru 1111ir11°t1tilf'll~'1.;~,::~ lL ,71 L ifL ;~t:i'" t,,m i.i' '",1n~ 111'W 

111tJ'"t:in t 1~L1ti'" nm,,::An~1'\;,1n'1111~'L 1;r~;i 
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L ~'1 L ;~ti1~i.PiL~-:iL ~~'lm1h:: 1£J'!f.ij'llt:1-:in111. i'ct111w8-:iu 1'1amJ111£J~t:1n vt7t:1ti 

1.J1L 1m tit:1~1111.J ci h -:iL1£J~u~th::1£J'!f~~ ~n11;Tm,1'llfl-:iL~mf ~ ~u~-:i1.fl1'llfleflUCf11::tid1 
A'tll ci '1-:i~t:1i.u{ 

10. 3 .1 LU~n11'ti'u1::1£J'!f.ij~nnct111w8-:iLL"l'1;t:1;.i111£J™3nh-:iL1£J~ (out - of 

school space) 't ;Sj ~ ~;)~t:Jn 11An ~n 1'1m~w1::1ir11'Yl £Jlfl"lct'11vt1t:1nq;.ict11-:iLCf1;.iu1:: Cf1.Jn11n4 

~1'1 L;;.i1ntiq'1 L U~nl1L U '11t:Jnlef L ;L~n L;nn~l'Yllt:JL ~;.J~~iJ1::Cf1.Jn11n4 YiLL .,;,1 -:i 

1 o . 3 . 2 LU~n111.J1111fln~1tiSj'lmfi1~-:i~~ ,1nctti;iw1.J11L~nci ,:: 't i'L 1~1L1£J~ 
vt'k-:i at:1 'l ~h-:iL1tJ~ ~-:iftLfl r.Ju~~n~;.i1,f~1h::;.i1m 1 'l ~ 3 'llt:1-:iL 1~1YiL~n~~~t:1~-..,1t:1u1:: 
inm s- 6 1~'1t:1tlu'11...; <~-:it11fi'1'1~t:1'1L 1~1 1 .1h::,jt:1-:iS~L 1~1i.uu1::inmft:1£J~: so) 

t:1ci1-:i"l1n'11;.JL -rn1~-:inci11,::tJmL 1.i~tr~ i. uL ~t:1n11L1£J~n11ctt:1~'11;.i '1111-:i ctm~ ti't'1n1'YI ~"~~;,11 
tl'w 't~;j ~LflLfl £Jfifl111.J1-:1~1~'llt:1-:IL 1~1'1-:in~11fl11,::tJmb Llli i?l ;L~n i.'1mm L uth11,'111,Cfti1.J 

'Vl1 ti;ln~1fi~fl1'1ct111w8-:1LL 1flci't:1;.i111£J~t:1n h-:iL1£J~~£J ti1'Y11n11i.f15jn11~,11m ln~i. 1'~t:1-:i 
LL ri'LL;1 n11L1£J~f ,1nef 1111::a-:1LL 1'1ci't:1l-JtiLL .,;,1-:i~~Vt:J;.JSjflmU1:: Lr.J'!f.ij).J'Yllf'll~ nvt:1;.i,::rh 

"l;~ -:i lll £J 'l ~L 1~1L1£J~LL~::L1~111-:i'11;.JLL~Lt:1n1L1,::~1~1 £J~ -:iti1'Y11n 11 i.f1;jn1111-:i LL~~n~ 
flci1-:1L 'VllJ1:L1l-JLLct1 n11'l i'L 1~1L~fln11;ln~1a-:ititi~111£J~tmh-:1L1£J~ (Out-of School Time) 

nvfll.J ~l.J~ 1ti v1-:i~-:i 
1 o . 3 . 3 n11 'l ;L~nfltin 'tufin~1V11fl 11l-Jf~nm.iflfl~111£J~tin h-:iL1£J~ ~~ i(1.J 11 

Lil"Hn11L~lJYj"Hii'n£J11 1 ~'l ~L;-:in11Cft:1~ (Out-of-School Teaching Potential) 'l ~LLri1'Yl£J1n1 
1 "H'1!lJ'!f"H~L~nm n£JtJ~Ll'i'LU"HtJci1-:i~ L ~11:1'Yl£JlmL 'Vtcil~~tll,,:LU~Ln~mm, 1f'l1n1, LL ~'Yl~ , 
~1-:i ~ijfll "H1'!fl~~~l\I ~ ~-:ici'1~LL~5j~-:ifl1ll.JiLL~:iJ1:L11.Jnl1n4~5j'lmfi1flVl-:l~\I 

10 . 3. 4 n11fin~1~nnl11l1~a-:1LL 1'1ci'fll.Jlll£J~tin h-:iL1£J~Li1"Hn11L ~lJYj"HL "Hn 11 ~fl 
fl1ll.J'Vll.Jltlfltll-:I L'Vll.Jl:L1l.J (Out-of-School Modes of Communication) LL~:;jcl.JLL1.J1.J~ 
tl'1LL~mL~n~1-:i'tiJ~nnn11~tlf11llJ'Yl).Jl!'.JllltJ 1 ~~tl-:IL1£J"H L ~11:L1in,:;L;Lc.J;tljn1.J 1 i'lll~l, 
~l'Yll-:1, nrn . .jflfl~, a-:i'llti-:1, L'Yl~n11m~1-:i ~ L;LD~tlVl-:1~ 

1o.3 . s n11fimn,1na-:1LL 1'1;fll.Jll1tJ~fln t 1-:iL1tJ~Li1~n11Lul'l Lfln1L1L ~n11fin~1 
1 "HciJ LL 1J1J~LL'1n~1-:i't ,J,1n~LfltJn1:rhn~LL~111tJ 'l ~t 1-:1L1 £J"H~-:ititi i.;11L D"H 1Tiin111 ~n11fin~1 
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v w 
10.4 fl11Hl?l'fl1'WtJ11U1fl1ftfl11L1'uu1 

'nnnT~;lmflL~r.J1nt1n11~P11u1vi«nLJ'11'l ~Vltilr.J 51 tl1:L ril'I ,:~tJ 11vi«nLJl'11 

ii ti~ 1'1f11rir.J1f'11L'f'11L u1:;\t1tl1:t11J;ln,;1lf u;jn11L 13~ r.JULLtlt'lll tlti ~1~1J1n1J1r.J t,, mu~1: 
tici1~~~'i:L°ltun11tl~fili (practical approach) t,-ir.Jm;fr.J "n1:t11un111J1nnn11

11 

Cintegration) 'lwr1nctlLLtJtJ ~UV11Jlr.Jfl111J11n11L'ftiu1rir.J1f'!1L'fl'11"'luL'f,j'r.J,j'19iuu19:,jv~ 
tn;fr.J~~"lim-Yi,,1~ Lrifltutt'lflL'fn1~~~LL1'1tfti1J, n1:t11un11ri1~1rir.J1f'!1L'f'1i l'lt'W'1'.1U 

n'.ln111JL UlilLLtJtJ~l~ 51 fi~~fllLLt'l:;~m1r.JU'.l:,i'v~111Ji'.itinUtJ~l~191~;'~ 
ri1vi1't1vi«nLJmtl1:t11J;ln~n ~. f'I. 2521 ~u n1:ri11~fin-rnlin11Sjutr.Jt1 1r.J 

L~r.J1nt1n11L1r.Jun11t'fvutit'1L 'iWll 1.;fll'11L ilun11t'fvut'1r.Jn11 

L~tl~,11t\41U tr.JtJl[J~~n~11L~tl~1 "ltl~n11tl ~u~tiL mn:~1J LLtf 1 qLLfl~ fl~ 11 
11 n11;'~n,n11l-! 'l u11.lLLt1t1l'l1~ 51 tiL~miluq~1L ilun11 n1r.J 't,rn11~LLt'liiti~flcti ci1~ 'tnl.'l~~ 11 ~-u 
'il:L u-ulJ11'11n11tiL vil-11::L'f1JtiL'f" L ~11~L~m~n °Ll'il.'l~i'.iv;,,n,n111J~1~ 51 ;-;i tilPluLv~ vvl-l"l;111 

1.l1:~11n11tl4L un11L'1vui LLl.'l:n11LLnDtlJVll 1'1tim~ ~ti1Jri1 'l .;~ti~n111Jiiti~L~mil~tiuLLtll.'l~Ltl 
vi1v;jn11~~-u1-~vrn11JLn'1if u nT~Ltl~ti-ULL tll.'l~, ~~u1vi1v~vn~11J 'l Wr11~~ti~n11l-!~-u 
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~nn11An~1Sj'111iiL ~'"L'4t1'1'1~t1\1Pit1\ln'" 11 n11An~1V11t1n11L11'.l'"c'L'1u\1Ln ";f '"LL~ 1't'"~1L~ri 
L V1ci1if'" 1111::n,rld1f'ltlJ'lJt1\1'1l;.,,'t,ru.nn11;j""1l.J 'JLL~ 11 ~ti;in1.1l.JriL~n 't'1~1'lJ'" l;f '"l.J1if'" 

Lil'"~ti;;n11l.JriL 'Vll.Jl::t'4l.Jl.Jlnltt11'.JL ~1'.J\IL'1 ,::Pit1\15jn11tl1'1Jtll \ILLn'L 'lJ 't 'Vl11;f ~tl cil\IL d a\IL 'Vlcil~ 
Lil'"L~t1\lri'1c1'Yll'.llf'llt'4'11 'Vl1t1qril'4t1'"ntjl.J1,-1L'4f1\1Lthl.Jtl1::~1Jn11cl;11J1,::Pit1\lm::'Vl~nt1~ 
'1~tl'1L 1~1 

ti l,,::Sj'1l1J1\lr\1'"Ln'1'111l.JV1~'" 1'1n 11 n11~fl'" t,, m 'It'" 'l-JL~n,,,n,n11l.J L ii'" 
'Vl~n (Child-Centered or Activety-Centered) if wa::ri1't -JL~nSj'11ll.Jcitl'VlcitJ'"L '"L~tl\11::LUl'.J1J 
1~1'.l DtlJ'Vll L '"L~tl\I~ ~n. lockard Lrn::ml4::rlri1'Vl~\lati UNESCO: Handbock for Scjence 

Teachers nci1111 • L~nrl;j'111ii~'"'t ,1 wn1L1vwf ,::Ll-J~·h\IDqJ~n L '"L ~tl-:11::L ii l'.l'iJ 1'\t'l'.l 

L 'Vl;jtl'"nrn~nrl;j,,11l.JL ilti'Vl~ll'.J,]tlfil, 1J'YIL11'.J'"LL~::~1n~~-:ILL 11Plcl'm.J ~-:IL~rnn \Plfi 1l~t1'" h 
l.J1rn Yil'.l\I 't1P1citll.J~f1\11~v 't '"\Jl'"Ltl-:i't '"'lJm::~Li1l.J1Sjci1'"-l1l.J 1 '"n~m11~~1n~'"L 'Wl'.l-:1'1'"" CUNEsco 
1980 : 114) 

~nntl1:: ~1Jn11cl 'lJtl\I ciLL,]-:i~1J 11 1J11v1n1f'l'lJtl-:1n11L1v'"ri~ 11b::~1J 1 ~rn ci1\l;j 

~~it'" ii't .,\'Ln'1('"~nnn11;''1~1ll~-Jt1\IL11'.J'", 1J1L 1tMlll'.J'"tJn h\IL11'.J'"~LYil'.J1J~ftJ~LtJ1'1-m 
1 ~~ ~tJn1mLL~::Lfi~tl-:I ijtl~fld1Jfii''"L r\1if'" LL,]fi 11~ tJ:: 'Yl::~l.J ~'"Tid"::'VI 11\lficrl'l.Jfil;cl\f'" ,:; 

Sj11mfi1,]tln 11~f1\11JD v1n1f'l L '"n1::1J 1 '"nTlL1v'"n11~t1'"L ll'"fl ci1-:1 ~" t1P1 m~~1:: ~ti~ m1~ 
'lJtl-:lfil~,::LL~\Pl\I 1-JL~rn .;1'" 1lfil;jfi1ll.J,1-:i 1,~,::~\lt'4tl'"ftl;Vt1P11'.J;jL .;1'"LLrlfi 1l~L 'Vl'iifl m.nn Sj 

fi1l~f n f 1-:1'lJ11\I L i11, 1'"UtlJ'Vll'lJtJ\IM~clLL~::~f1\lfi11~tl1J~'"1, 1 ~LLrifil;VtJ ~tici 1-:it1~1L!.1~tl,f'" 
,::L th~ u, ;'I'.)~ ;j 11mfi1ti ci1·\ll.J'Vllf'll~,] tln11t1f l\l 1Jd1 l'.Jlnlf'!L ~ tln ld"L 11'.J'"f 'lJ~ \IL~n LL~::(P] tJ 
t1~d"d"tl 1l l~'lJfl\l 1,-1:n-~fil L U'"tl ci1-:1 ~" 

1111'.Jri 10. 4 ,::LLt1\Pl\IL-JL.;1'"ti\I n1::1J1'"n11L11'.J '"nld" t1tlWYi*Llt'"n ld"t1fl '"fl'" 

LL~::n 11t1f1-:11J11 v1n1f'l ri~ \I tJ1:: t1-:i fi 
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fi~LU~ n11Ltl~r.J~LLD~\I 
A ,, 
ff ~ ~'Jr.I YHl~n11lJ 

°ri1Lu~ \il~ 
.. 
'Yl 

n11i1 Lt.1\1 -W-:itl1~L'4\lf"1 

LLtlDt)J'VllL U ~ 

a\ILL 1~ 
,, 
~tlil 

' 
111'Wri 1o.4 : n11!.'4f1-:itJ11r.i1n1fl 

L 11,~'WtJ 11 h-:iL1 r.i~tl1~trnMn~nrintl1~Lfl'Yl L ir~ tl1~ '1fl1.Jl~, L 'Ylfltll~, 

Ltin'1f~ Lrn~ 1 ~ h -:i L1r.i~l.'41Tii\il'!Jti-:il.'4tnu~~~i1MmntJ1-:1 LL ~-:i;J'n,~tl1~!.'4tJDt)J'VllL~ r.i1ntJn11 

'!Jl~LLfl~~~tln1cl1'Ylr.JlfllL'4\il1ti~ L l.'4 iltl ~-:i-rl'L iJ~L 'W11~ 11t1\IL1r.J~L V1ci1 -d',:;'!J1~\11.J1h:;inm 
'Vl1ti'!ll~fl1L'4ti~1ir11'Ylr.i1fl1L'4\ili~~Lti-:1 LLi;\ti ci1-:i'l 1nmiifl11ii;1L iJ~ 1 ~n111 i'1L'4')-tltln1cl 
A ~ ~ Q.I A I 

1'Ylr.Jlflll.'4\il1~~ r.J\lfl\liltl~\il~tl~L1~1 

qLLi;\-:i ~fl 11i1L ~~l.'4ti ~ fl ~ti-:intJ itnn11Mm~n 1 'Yl r.i1fl1L'4\ili'Vl~1r.i°r11~~nci11111 ~ 
n11L>4ti~1 ir11'Ylr.i1fl1L>4\il11~1~~tJtl1~~i1Mn~1\f~ flcti1,,:;1i'1'L>4'Ja-:i'!J~-:ii;\1-:1 ~ ,1n~t11'W 
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~\ILL 11J1rrtiiJ~liJ1i11lJifl~Ll'iti\lfmm: 50 tinfmm: 15 LiJ~~1Jn1cl ~ti1m'n: ~~fl'nn 1~~ 
~'Vl1~1£J, 11ti1tJn 'Vl1mf'li.;1~~~1\l"J 1J1:lJ1mftim<i: 15 ,:;~1lJ11ti 'l ,r,1mti~ti\l L i'111£J 'l ~ 
u1~, ,.;ti\lti1'1, ci1~~nftimi: 1 o ~L 'Vl~ti;1LiJw~:~ti\l.tilJlL ~11:Lll~1lJ11ti,: 1-ira\I~~ 
'Yl\J1LL'Yl~Ll'i Lif~ LLrl\ILLlJL'Vl~n L'YltiilJtJ)jL~tii, nrrti\l,t'l°r'ff'I~ it'li L'V1ci1\t'LiJ~~~ 

L ~ti1 '1~~1~"L~,r1£Jn~'W·n1m111 L11,:~1lJ11ti'Vl11'~~~1.Jn1cllJ11,n ~n11~ti~ 
111£J1f'11~~i'Vl1tintjlJ ~f l\ILIDlJU1:~un11cl~1~ti:L 1"L~u1\l~~~LL'1\liiti L~~ti LL ~:\if 1 ti ci1\I LLt'l: 

iti~t'l'11\I "I ~\1'1ti'Lil-d 

1. 

2. 

3. 

4. 

5. 

6 . 

7. 

1o.5 .1 1~~~1.Jn1cl~~ti,:'Vl1Ll'i,1n~111~~\ILL 11J1rrtiiJ1J1:iJ1mfti£Jt'l: 60 

ir-n\J1iltl\I LL'Vlci\l'Yl1~ £Jlfi1 

• il'i 1;£) 

(human) 

«fl1 

(animal) 

1l 1 (forest) 

LL 11il~ (mineral) • 

.. 
~t'l ~ t'l~'Yll\1Ln1;~1 

(agricultural) 

~~ (soil) 

r 
~l (water) 

' IV .- .... Q 

~£J1u1t'l, Lni.;mn1, ~~~1n1, L~l'Vl~l'Yl~l1il1mL'i~ 

LLt'l:tJ~l~£J, ifl\I L rl1fll~ri, fl1, ,\'1\1£J'\ii;i it'li 

11, ti11£J, 'VI~, LiJIJ1 ,'tn, ~n, 1J~1, 'Vlti£J, LLiJt'l\I, ~, 

L'11, ~\I, i'l\I i~i 

1J11J1:L11ri'11\I "I L~~t'l ,t.~~tin ,LlJLU it'li 

'i1~ir-n"'11\l"J i!1~~;)u, n1'lf1i11lJifl~ 'i1~;j~1 Lil'~ 
IV A I e .:i 

L~if1 ~t'ltl£J 'YlU'YllJ LL1-'Yltl\ltll, '11.Jfi, ~t'ltl£J it'li 
., r ., .I ~ ., L .'! 
~11, ~l~lt'l, ).):;~111, utl, tl1, ~11 ~~, ~ltr, 

Yiir~n'11\I "I t1ti£J, «1J1J:1'1 it'li 

'VllJ1£Jti\I ~";)~~,:Lil~1J1: L£Jif~ Lil'~ ;)~~L'VllJl:~lJ 
'1tin11L ~1:1.J~n, ;)~~Sj~£J, 'Yl11£J, Ltit'l~ it'li 
r .. r. r .. r'l .r • .. 
~l,fl, ~lLfllJ, ~lLfllJ, ~l ~ ~LLlJ~l-t'llflt'ltJ\1-'Vl~tl\IU\I 

r r 'l..... r • 1 • 1 r , ~ 
~l°fi, ~1 ~~"~' ~1u1:u1, ~lUtl, n11n1ti\l-n11nt'l~ 

i!11'1Tu1t'frii 1~1 
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8 . ti1n1f'I (air) . 

9. 1'111~ft1~,1n~vtn111~ 

(solar) 

10. ~i.l.:18t1 (book) 

12 . L'{ri1u'!4-t1.:ifin11 

(institution) 

~~.t11n1f'1~~1vL,,t1.:i~iJ1~nt11.111t1.:it11n1f'I, ., . 

~~1.111v1n1f'l,1'111~n'1~'!411t1.:it11n1f'I 1~1 

f'111~ft1'!4,1n'11.:it11-Ylt16, !'111~ft1'14L '141ilLL1.l1.l'11.:i~ 
~~\1\11.'\4 j~j 

,j111.X1'LiJ, ~t1.:i~~" • ~i.l.:1St1Yi~~, Lt1nL'{11..:a.:i'Yi~~ 
• • 

n1~v~\Jl,nl1~~ 1~1 

n1::ilt1.:i'11.:i~, m::,n, LL1.l'1L'1fl~, 111'1Lilrh, ntrt1.:i, 

ittJIJl I L'{n1 j~j 

L'{1'!4&'1'11, fh~tilim,;, L'{1'!4L'{1ti11m::, ~tJ.:iil~u;in11, 

h.:i~v11.11~, h.:1.:11'!4, L'{t11u'l4n11nm~n 1~1 

10. s. 2 1L'{~~iln1m~L'{1~11ri~~l'IL,),1n1'L'{~~~1~1v, Lf'l~1L'{~~Sj111'11tJn, 
~1 t1Jw~1v ( il1::~1mft1m-i:: 15) ~.:iij11vn11LL'{'!4flLL~::~.:i~t1'tilii 

tJ.:l~~lL'{~n 

LL~'\4~~1L'{~n 

~n ttJ.:i 

~nllfl~Vl\I 

~nll.:iilt1.:i 

~n U'\4 (imVl'\4, 1t1V'!4~) 

f'1~il·n~l'ln1::1'11~ 
., 

~'14iillJ"H 

W.'ltJl'lLLn1 

g I 

L11~11"Hl'1\Jll\I ~ 

LL1J1\I 

v1.:1L '!4;'n1v1'!4-1riv'l4~ 

~11'1 

fhv11'!411i1~1.:i ~ (L '14~~w 
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"'LUI" La"':: n1::"1'!Jrrnv 

LfltJ'",,, 
I 

flL'tfl·:ln'l::"1'!J 

Pl1~ ndfl~Yia1L'f~n · 

Pl1~LflcttJ1 UN'"L~)J 
i 

fl11 uN'"n1::'11~-1a"'::tJ1~ 'l 

fl'l:: "1'!JU '~ n1::"1'!Ja'11~ 'l 
fl'l::tJflfl l,j "ltJ5j'11n'""''"1" 
111'!f'"::Yia1L'f;in 

.. 
~1'1Ufl1 

1L'i1 1L'i1 

10. s. 3 1L'f'l~tJn1tl1~"'1tPi,1n111v"l'"u1'" L''" ~fl~fli1, ~tJn1tl1'11.J'l 
( 1.h::>J1tl4fflva:: 15) ;r~Sj11vn11'1flltJU 

Lfl~fl~'1~PliJ 
tn1v1'" 
Lfl~fl~Li1fl1~ 
Lfl~fl~;jfl~1L'f1'"fli1 
Lfl~fl~i~P11~d1w!'tJuiitl'1'" 
~tJn1cl1tw'",j 

u 1'"'11 
n11'tn1 

Lfl~fl~;jf!,J1~ '1 
Lfl~fl~'J'1~'" . 

.. I 

Lfl'lfl~Yi'"Vl 

?Jtln1cl ~fl\!tn1LVtJ~1 

?JtJn1tl41. ~vhtJ1::i1tl'1'" 
-- . ,fl'l!'..11'"!'..1'"'1 

LL 1'"~!'..11!'..l 
fi>J 

... 
Lfl1fl~fltJ 

iai iai 

1o.5. 4 1L'f')~tJn~cl~i1Lil'" ,::Pifl.Jt'1:fmntintJ1::>J1tl4fflva:: 1 o i.i'" 
i1'"~ Yi'llVLLV>JLL~ (i1'"~ Yi'llVLLV>JLL~. 2529 : 115-120) L~LL'{'"flL1~\!U 

1o.5. 4 .1 tJ1::Lllrl?Jtln1cl.ff 11ttJ 

·:-~
1 

~:-,•:TI11111111111111111111~~1111-~-1-·························· z~~ .·~-:·:·:·:·:·:·:·:·:·:·:·:·:·: 
426 ~- -:·:·:·:·:·:·:·:·:·:·:·:·:·:· 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

_16 

17 

18 

19 

20 

21 

22 

·:::::·····:·:· ·=·.-:-. ···.··".·~· . ··.·· . ·~·=·=·= ----------·--- --·-· 
.-. . 
,•9 • .•.•.•.• • -' • • 'L ~ "°w: 

"ll!'.Jfil"l 

t11!'.J;'",'"1'1 100 18. 18. (~tnL'f~n) 

t11!'.J''",'"1'1 100 18. 18. <un1) 

,1"n'"nt'l~~'"1'1 500 •·• 
~1'1rl°"LLUU~°"l'1 500 18.18. 
nn!'.ln1t:1.:i 1 75 ~~. (~t'l1L'f;in) 

nn!'.ln1t:1.:i 1 7 5 l.ll.I. CLLn1) 

n1::'11~n1t:1.:i 

,_,t'lt:l'1~'1L'ft:JU,°"1'1 16 150 l.I~. 

n1::ut:1nun1!'11.:1~'"1'1 500 •·•· 

n1::ut:1nun11'11.:1~'"1'1 100 •·•· 
~l,f .:1 tt'l~::Lfl~t:l.:l~ft:Jl.I 
Lfl~t:l.:1,_,~UL'fl!'.J!'.Jl.:I 
L'fl~~l (LLUUtlt:lt'IL'1J 

t'l1'11'11~1mLc.i'"aL ,.,~til.I 
Lfl~t:1.:l;'iJ,_,t'lt:l'1~'1L'ftJU (\~) 
LL1h.:1d1,_,1'ud'1.:1,_,t'lt:lfl-~'1L'ft:JU 

L'fltJ~t'llL'f~n ! 6 l.I~. 

L'fltltll.:I , 6 ~~ . 

Lfl~t:l.:IL •n::inflt:1in 3 "11 

in L~flt:1'in11°"1",\1.:1 "] cL,Jfj1) 

inti1.:111°"1'1'11.:1 "] (L,Jfj1) 

Ll'll~~1l!w1'1'1 C ~°"1'1L~n) 

... 

'1' 
)1 

;1°" 1°" ~fl TP~::Sj 
t:1ci).:i'1'trn~~'1 

8-10 

4-6 

4 

4 

8 

1 

1 Cncit:1.:1) 

2~ t ,.,t'l 
2 

8 

2 'tf l'l 

10 

8 

8 

8 

4 

16 y.J(Jl 
' 

16 y.J(Jl 
' 

2 'lfl'l 
' 

2 tl.:I 
' 

1 tl\I 
' 

1 
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23 

24 

25 

26 

27 

28 

30 

31 

... ... ( ... t' ) 
ti1tJ~~lt11'1n ti1vv.1 

ti1mLn11 wn1.:im::rnin 

ci1.:1~~1t1~n~'IJ.ll')n~1.:1 

... r IQ a 
nll'l~'IJ.ltJ:;~~L 'IJ.tJ~ 

'Vl~tJl')LLn1ci.:in1~ ct~l')1mnt1) 

~ 6 ~~- tJ11 3 ~~ 

t'n l')t11~ L 'VI~ tJ~ (cl1V11'1.J~.:!1llif'IJ.::1.J'IJ.t1l~~l) 
~v.~~1t1~n 

8 

8 

1) cl1vrh1~un1ci1h::L11ri n ~ tr.:i~~.:i~;1Luv.~m1~1vu1::n11LL~;j't~1.J11i'L 1' 
L 'IJ.11 tJn11 L-cttJ.:i'nm uv.~n1ci ~~ l,::iJ1:;~i;jif v.1 i!LtJ.:! L wn::t11).Jl1tl'Yil.:!l'IJ.L~;i L ri1n1.J 

~tJ.:!~1.:i~~ltltJ~L 'IJ.'YitJ.:!1'1~11') LL,\11f'llLL ~.:! fltJ 

"' 'Yl 'VI ~t) I') 'Yl l')t1tJ1.J 

l'l:: Ln v.:i LLtJt'ln tJ ~rncl 'Yi1,1n~ 11'1V1;jnV11tJ~1 m!1,Jv.1ci~ ~ 
2) ;l'IJ.1'1J.~1L~~.yh 'Vl'L 1~1')~l~tJm1ci1'1J.~tJ.:!~m1tJ'IJ.LL,\~:;~tJ.:!'fi~,JLLtJtJfl~nLL~:; 

~1~~1~1,l'IJ. fltJ ~ti.:11.h:;)Jltl4 40 f'l'IJ. t'41~11tlLLD.:!L~mU'IJ.'VI~ 'l ~:; 5 f'l'IJ. nt'41).Jl1tl,:; 

mJ.:i L'i4~ tJ~ Un1ciL V1ci1.uL~tici1.:1.,l 1ti.:1 °t'Jn'VI~ 
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.I • .I .r A 

10 . 5 . 4 . 2 ~un1mLL£Jnu1::L1l'Yll'llllL '-lf!V111,-1 

.. 
fl'lU.11ilU 

1 L 'Ylm1iiijL'1fli,-i'.t,-i" "l. LL~::• vJ .11llrl'-l 

(1J1fl'YIU~::Ufl~nfl~fl~ 

2 

3 

4 

10 

11 

12 

13 

14 

15 

16 
17 

L 'Ylfl11llijLl'lfli'111,L "Ji 

~1'1L~V1::,-i'.t,-i~1~ 'l £J11,-i'.t'1~:: 1 ~1'1 

t~.,,::~fl ,-i"11 ~ ( LLL'4'1~n11 ~ £Jl £J~ 1 L~ fl '\,-i1'u '111iif fl w 
LLa'Udl~ 

n-,::uflnlvJ\n£J C,,'-l1,,'titi1'-l 2 nflw 

n1::•mL~1Sj~1~~ 
LLri~LLn11J1'!ii 

c:Jn t~n~'-l 1'1n~1~ . .. . 
L~'-l"lL 11ua::La'-l"l'1'-l 

Lfttl~ 

Lffll!L8£J~ 
I d 

LL1JLMctfl 

u,JL V!anu 'Yi~ 

LL,JL V1amnfln1T1 

u,JL .,,ann11i11f1;i 

u.,JLVlamLri~Lan 'l cn~ii) 

~~"::' rn Vian 

L '>Jfl""«lJ 

· L '>Jfl"lJ'-l,,l~~ 

4 4 

21 
2 ir~ 

1 ir~ 

1 

1 

1 

1 

1 ir~ 

1 .. . 
1 ~ 
1 

1 

8 

1 ~1~ 

8 

1 
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18 

19 

20 

2r 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

n-l::~~'L YNh 

m1'1LYNh 

''Hh 
L .,.Jvh~t1'1Ln'1~nnnTlii''1tJ 

Ctitut~,; LL'Yl~LLn1 ~liJ~&''11 jt'lj) 

t'l1'1tnu.J1£.J1Lut1i 36 Crrn~LL'1~) 
t'l1'11'1PJnLll'Lvn 

~1£.J'ty.Jlfll~~1~ (vm1~;in) 

L-Jft'lt{LL-J~ 6 L 1t'l,j 

~t'lt1'1'Ly.J 15 11t'l'1 

~i'1ofl .,.JvhLLlJlJlJli 

~i'11;i'1t:-J~~ 

t'l1'1'lil'rhvhLi 

Lfl~a~.f urH'l'R 
L,j'LlJ'1'lLLt'l::L,j~t'll 

., ., 
LLtl lJ 1 '1'11 

trv'Lti 

ti1£.J'11~ C1 'Lilw ~tn~;;n 
il'P.1~'11~ 

n'l::ilt1~'11~ C 1 N¥11 t N¥i1) 

ULDl'll'lLU~nt'l1~ 10 ~.~. 

~L1'1,j 10 :S.~. 

n-,::ilt1~~~~1 350 ,.:a. 

1 

1 

1 'T[l"l 

2 iJl"l 

2 ill') 

10 LlJl'l'l 

2 

1 t~t'l 

2 

8 

1 ill"! 

4f 4 

4 

8 

2 

2 "<" 
1 

1 

1 

4 
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LL'i11~ 11tln11 
;,~1~~'117,:Sj 
!l cl 1 ~ '1'ti ti ~L'f fl 

1 '11~lit1lit1 1 111fl 

2 lti 1ti;i~ <mafl) 1 111fl 

3 '1'1t11fl~L ,tiilti Lti;i~ 1 ~1fl 

4 ~~th:81 1 ~1fl 

5 • UtJL'intl!Jtlt'l ( ,"' 't-0 1 ~1fl 

6 11L'fa~ 1 ""'tJ 

7 
.... 

L'f1C'l 1 tJti~fi 

8 L t'lt1~l11 3 
I 

'Viti 

9 ~n1tl~ 1 1 via 

10 n1:fll~U~~81111 2 LvimL~~ 
11 n1:fl1~u;~a,j1 2 L'YIC'lLL~~ 

12 n7:fl1~atinL'i1t1 2 L'YIC'lLL~~ 
13 • 1 L'YIC'lLL~~ n7:fl1~'111tJt1~ 

14 n1:fl1~n11 1 
.. 
>J1~ 

15 naL'ltl;~ 1 ~1'1 

16 ,~a 1 ~1fl 

17 L'fl7d'>J 1 ~1fl 

18 r .... • 
~1>J~n1ti 1 ~1fl 

19 LL>J~n1~L'fLfltitin L -ifi 1 ~1fl 

20 1 ULL'1L'fL '3t1>Jflt'ltlL 1'1 1 ~11'1 

21 L'1LmL,~LtJtiititinl-i'1 1 ~11'1 
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... ' / i1~1~flfl17,:5j 
Lt'l~Yl 71rm17 

· t:1ci1'1\ttwflq" 

23 11.1ii'~SLL'1'1 1 
.. 
)J1~ 

24 L'fnt:1'1LYIU 1 
.. 
)J'J~ 

25 Lfl~t:J'1;jt:J ~1~'1 1 1" 
26 '1ti~'1t:Jn'1:~ 1 

27 u1n;l1.1 1 

28 't~fl1'1 1 1" 
29 ;))Ju1n('1•m 1 

30 
.. .., 

1 )J'1~1.J 

' 
31 n-n'tn1if '1n-l:'11~ 1 

32 n-l1'tn1if '1«'1n:a 1 

33 
.. 

1 L~fW~q 

34 ~1Ld'.:iiJ'1n1 l'l:rt1iJ'1n1LL~:~l(Jl 1 1" 
35 l'l:L1.JL'fli!L ~~£Ji! (;J,,~~tl,,LLn1) 1 

' • 36 
.. 

1 L~t:Jm~n 

37 tl4ll~L ~n:L)f 1 

38 n1m~if1if"m:·~m 1 

39 .. .., t 
L~tltJl'l~ ~~: 1 

40 L~ii~~,, fl~u Lilnn"n1:,,1~ t:1ci1.:1~: 1 ' n~ti.:i 
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10 . 5. 5 Lfl~fJ"5jfJfiflTlSlL 1l ~~fJ"L1tJ~ LL,j11Lfl;fJ".;jfJL 'V1a1\f ,:LiJ°"l '!fL ~fJnl'lL'ffJ~ 
1'1tJ'1'l" LLPl,:1t1v 1 ~n11L'ffl"LLa:LLni ,,Lfl;fJ".5jfJ-Lfl;fJ"L '!f Pi1" 51 fi,:L iJ~,:PifJ"m '!fmjLL'fl.JfJ 

Lfl~fJ";jfJL 'Vlal~~LLr\ 
L ,,"1",,~1"'11" 51 
'1'fJ~ 

L~fJ vLi1'Vl'ltJLGfJ v\ij 
th: LL ,_fl~LL ,L~fJ~ 
L'f11~-flfJnL'f11~ 

... 
1"L 1tJ~ 

thnn11t-\"Lij 

.. I 

fll.J,,~1'1'11"51 

'1:LtJ 

L~fltJ~'1L'Vl~n 
n11Ln1~'1n1:fl1'?J 

""1LLd'" 
Lij'LlJ~'l-fl«tJ'!fl 

1a1 1a1 

Lfl~fJ"ijfJL 'V1ci1\! '111,:LntJ'!n'?Jl 'l ~fJ~L ~L'f1llYlfiL1tJtJf fltJLLa:YiffJiJfi,: 'l i>i1~1,r 
1fltiL'f::'11n . f11i11.hn;jLLd'1~n,:LntJL 1'L ~,Y'Vl1flncifl>iLfl~fJ>iijfl (apparatus kit) 

d ., l .. , 10.6 fl1'iLfl'lJ'if11flLLft:fl1'i 'H'U1fl1'i 

q~1~"",:L,)L1v~ti11LLd'111 n11L'ffJ~1'!f11'YltJlf'llL'ffli'Vl1tinqi1L'ff1"LITTill.h:L'ftJ 

n11cl~"~~,:~flLL~l'.lLL'1mh>iLU,1nnl'lL'ffJ~1'!fl~'"51 fi,:~fJ>lfJlfltJ1L'f'l < ~un1cl' Lfl~fJ>l;jfJ 
Lfl~fJ 'l ii11ni11v S>i'11>i 51 L 'Vlci1\!fJ1,,::shl>iS>iiifl·nh~1v, 'Vl1~1tJ, 'l if'1cifJ>i, 11f'11tJn vi1fl 'l i 
L'f lllYl~>i LL 1 fld'fJi1i11L'ff l>iLL'f1i1L;ii1L~iJL,r LLl'IL ~ u1>irrf >if'1Vi' L'ffl~ ,:;~fJ>iLL'f1::vi 11L'f ~ -tp.Jn1cl YI 

iirh '1lfllLL YI" L ~fJ~ll.11 'l ,TLLtr1,:~fJ"LntJ1'n'?Jl-'JLLa 'l vi1\ ;";1LiJ~~fJ>iiin11Ln tJ '1n'?J1Lrn:: 

~1).J1tJ1n11 'l vi1\m"l::il1.h: ttJ'!f\t)J1nYlL'ffl . . 
imL'f~mL ~:if>il'lfJL~if ,:'1l'1tJ 'l iq~1~'L,rf;'n1fin11 'l i, n111'n'?JlLLa::n11 'l iu1n11 

10. 6 .1 t~::'YlflafJ"-ij'1~>i fl11ii,,~1'1YimV1i11::nu1tJ,,fJ"L'1n-Yl,::'Yh'l -Jfhn11).J 

t11V11'rn;1n 'l ~~~tb::ti)J~~t~:'YlflafJ>ifl11,:ii«n'?Jm::fiL'ff1>if ~)JlL ~fl 'l iLL uu 
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m 'Untb:;t1\lf1, n11%~ L i~h:;1.p r.J'LJL ~1DLL'LJ'LJ~l\l "] nwu:;if1r.i L iLn~f'l1lilt1~ L ,LLnL~nL~LtJ~ 

tl ci1\l ~ ~\lif 1 r.i1n·fo 'J;lfl'Jlil t1:;t:Jl~tl ~Lt1iltl LL~ 1 cit:iiJ,:; t1f l\l ~ni;m:; it&r.i~~ iLLriL~m Ylt:i L ri~ 
~'U~l'U~~~tl\l~n1~r.i1fl1t11J11l~t:i~1f'l1J1 

10. 6. 2 l'j-~~ cl1V11'rnnrnf'l~ti\l~ti, 1't1~~i.Jn1cl~1\l "! 1.YlmJ'ti'1n~n11cytlJV11r.i, 
LLt~:;t1:; ~ 1n~t:in111.nu1'ni;11. Ylti,:;i.~'lt1iJ11 ifl ~ Ttin1t1~t:i i. iJ 

10 . 6. 3 tl'i:;t11TI\Jlcll'V11'LJf11LLt'l:;L~n ri11Sji. icl1V11'LJf'l1LL~:;L~ni.~LLt1~\ln,n11iJ 

~l \l "] \Jllilf'l'JliJL'VliJl:;t1iJ 

10 . 6 . 4 J 1 L lJ~~\lcllfltlJ~,:;IPi't:J\lSji, {l i"r'1ft:iiJL Ylt:inl1~~~t:J\l, 'Yilt111~~~lr.J, 
ri1 ri 11iJt1:;m~~i.Jn1cl n1 h'11.1r.i~~\ltJ~L ~u11. 1mri~iJSjJ1i.J1~i.J1 f'l11111ir~~ 1ciJ1t1~m~ 
1 {l iiJ1nt1tJt:J~Lt1iltJ 

10 . 6. 5 n1:;LLt1L tNh 'Vlillr.Jti\l i. °r'Jvhm~LLt1m\l ~\ltJl,,~1~iJ1,1nti1~1 °r'JYJ1, 

LLi.Jm\JltJ~ L YltJi.J1~nmJn11~~~tJ\l ( u1'1ritJ1,,~LLD~\liJ1,1ni. tM1n1~LLt1t1~uni.~") 
i. °r'JYJ1n1~LL~t1~'LJ ci1~1 'VlajLlJ~n1~LLt1L tJYJ1ri~~ill,lnLL 'V!ci\lt:-i~\Jl~~l~ 1 'VlajL Ylt:JLif 

1h:; fo ir°lt~\l ~l'ULLt1'1t111'1 LL~:;t1~\l\ll'U L ~~l'U~\Jlt1l'Vln11iJ\Jl~tJ~,~Lf1~t:J\l L if 1lltl L ~Ul~ 
10. 6. 6 LL'Vlci\lf'l'J l iJftJ~ L if'U m:;Lnr.J\l. LLtJ~nmJtJ~ , m:;LntJ\l,lnL\Jllnl"D' 'Vl1tJ 

,,m L'Vl ci\lri11iJftJ'UL 'U1DLL1J1J~'U "] 

l 0. 7 fl11lJUan~ti'u (Safety) · 

L~tJnci11ti\l " ri11iJi.J~tJ~ifo" 1~itJ'1L1ri~1ir11~r.i1mt11J1i,,t~ q1.1.~\liji.~aj\l~,:: 
~fl \lfl'dl~'Vl1~1\Jln'Vl1tJ~~m1t11~ "] L iLLrlf11 ~Unfi11t:J\l'Vl1t:J~\lfi1mL~1h::n111~ 11JltlU1::t'1\lfll 

~~l fltlJL YltJIPi'ti\ln11,:;:tl if'l1L~~\lm:;'Vl~n 11 '1 ~n1~tn~n11L1t1~n11t1t:J~1ir11mnf'llt11J1i 
~'U f'l1 1,:;ij1finT:illti.jn'U~D~L 'VlfJL Wt'Jn "! mn~~LL~:: ttJn1t1i.J1::n111~u1\l " L t111~1 ~ 
1J11 r.i 1 n1fl~tJ\ln111.1 r.i~n11 t1tJwif~ n1V11n 11Sjmj~iJmn~~ ~t~t1i.J11f'!,1nn11L1J11 mm11 • 
1f tl \l n'ULL~ 1 citJiJij t:-i~n1:; ~1J~tii.J1:;~~TI!llt1~tJn 11L1 tJ~f ~ti\lL~nt:J cil\l LL~ ~t:J~ 

1. iJ~ ~r.itJiJ1'1Jn~t~mt1i.i.J11 t~m-ct'm1. 'Yi~1J~q~n~ti'11ir11~r.i1f'l1t11J1i,,t~cimJSj~\l 

4 

~...;: '°'<- ~ -~-ri'ii... • .. --- --.... -- . 
"·~~' --- ---=~=~=~·· 

-~:·:·:· 34 ~'''1, 
·~~ -:···· ' 

• :~ ~~T',A>nct . . 
t--"'--

D ~ u -·-·-· - · - --·~_CJIClrJ. ... . . . . . . . -. 

.. . . . 
. ·. 

~· . ·=· •, 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



timtJ~~iiLLl.'l:: L 'Yl"Mti~~ii . 'rl"-d,::i1'~tJ~nu~n1'Ylt11f'11t'41Jd°LLl.'l::~i.'i1~l.'l~tJ"i'Ylt11f'11t'4mLm if11 

,::;j~l.'lnl::'Ylt11Jlflti'\1'Mtl'n'l~t11n'"flt11h::nTl L'1Dl\l ~fln~nmf~Lfl~fl\lijtJ-Lfl~fl\l 'l if 1t'4~- ~iJnnli 
~1"61 ~ti'\1"Mm ifn~Lil~iJ1::;1tJ ~~~ vnn~1 ,fliJi.~1'un11~i.'i1tJ ci1-itJnfitJ-iV11m V1t11::~t1 
LLtr1ncitJt1,::;j~~1J111mn'1i1'~'t,r L 11'~ Lfl~fl\!L ~Yl1 t'411Lfl;j v11'n"M1 hfl Lfl~tJ-iv~ii ~-i-dL il~!Ji~ 
L Y-111::~::~~L ~flfl1ltiUl.'lfl'1lf ti;\!L il~n11L V1t11::t'4t1~ "L~nfl11,::i.'11't1n11&-icw~-tJt11t1ti -i 
~~1J111v~,::~\!Ln'1.i1'~L~t1rifl~~,::L'11't11h::t'4un11m"1'1t11J11-i" L Y-111::ti1ili'111,::1tJL r;L~n;j · 

iJ1::t'4t1n11cl, ln~ ,j;] If ti~~ fll,,::;j ~l.'l Lati'Vll ti\J\tJ;-1 \J]- 'Yl1Y-I 6~~Yl~ll \.l 1L~tl\l LLl.'l::i.ll tl tlfll 
fl cil\l~\l ~\l,::L iJ~n11t'4fl'1fltrtJ\lnt1~;!~titJiJ~~n~fl~rf1 LDll "nl1Uti\ln~~n'Jlnl1LLn' ,i~bfl\l 

~fln,1n~~~LL!Jl\liJfl 11t1ti1'ilnfl ~\Jll.'lfl'1L 1l.'l111 1~n11t'4fl~1on-1 i'Yltilf'1lt'41J11'Vl1fl 

n tjti ~f 1'1Lmt1iJ1::~un11cl~11J1 \Jll.'lfl ,,,~ 1on-1~~ 1,,ri 1J11t1 ,:: !Ji fl\!L iJ ~'VI~ l~ LLl.'l:: fl 11 ti1u tl ~'1fti u 

~fl\lfl1~~fl~~,::!JitJ\lflfl tlfltl1ti&\lt'4fl~ ~LL~:: 1 r;L~n i.~~\!1::~~1::1\l 1 ~b~fl\l~D~b 'VllPJ'lnn111 if 

1t'4~-~iJn1cl t'411Lfl;j ~iJn1tµ1 ~Yl1 n11Lnt1~fl", n1111'1vn~l'JLLl.'lu11-i1'n"M1r;ti-iL1v~ 
u1L 1m 't r;t'4::fll~L1vuffltifl~Lt'4tim Y-111:: • fl1ltiUl.'lfl~lf m il~~_,~,::iltJ-in~i.~ ti1V11n 11V11n 

b11,::iJfl 11t1ti1-tln'Vl1flfl1ltl1::~m:: 1\ltJ ~\Jll.'lfl'1L 11.'ll fj~::~~bLtr 1~D~ b 'Vl!Pj'Vl1flfl 11tl L3~b~tl 
A d' :YI -..cv 

,::rn~~~L'1'1\l t'4t1n11 : 

t'4tilm~fl11'Yltilf'1lt'4¥11LL ~\l~'Vl1S" (NSTN 11_,ju,\\l~\lflm::fl~f111tlf111fl11'Ylti~f'1l~i;!1 
~";j Robert A .. Dean Lil~~1vi'IZ1flm::~hn17;ln~1fl'~fli1L~t11nrn ~fl\lfl1ltiDl.'lti~lf v 1 ~ 
r;fl\!L1ti~1'Yltilf'11~¥ii'l ~1::~uu1::tlt1;ln"Ml (Safety in the Elementary Science Classroom) 

Y-lfl~,::~11JL~milwitJ~-iiJ~fili'Ltiil"'1tJ'tu~ 
1 o . 7 .1 L~fl;j~u;ilf mn'1i1'~ fllflT~tl~u;inTl~\!'1tJ'ttl~ 

10.7.1.1 11t1\!1~1r;~u1vi11~u'Yl11u 
10. 7 . 1. 2 LLi\l'Wtll1.Jll.'lVl1'1~1't16l'1~'11.Jtil11'1VLVl~fl 

1o.7.1.3 't '-Ln7t1t~Lil'-L~fililfv~f1vu1\l 
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l'lrllfl~tt.!\-L~~ i~ltl,ll~ t L~ .. 
~t.t.LQ::LtM., ~li»Um·!Q~~p~ ,, U~W-1..l'tll!\::tt. ,,ttYlY 9. z · L. 01 

i-ltt.!\-~li»L'Q UQ& itclttltYULt.L'Ql) i 
.. ' ' 

rJLtlitt..@tt.f1 i::r.1.u:~::LtM. i tt.~m}ril Lffo i::1.~L'rl~iu2~ 

.c.c.y L, u~i tt.rltiL'Q~tt.tLttL,LToi ls ulllri,,~1t1»L!1-~ui.c.utt.t ~·z· co1 
l'lrlltltltt..@tt.f1i&.LQ::LtM. i ~liAlt1.tUf1tri1L~ iu~i_.~ 1,.l'tl 

L!\::tt. iirJQYttYlYtt.rltiL'Q~ t1. t Lrtlffo i~ltlAlL!\Yttt.YU~i[SQ~i V. z · L. 01 

' rlLft.Q~~Qi;Y~Yt 1 

ULl.rlltltltt..@tsft\ L~I. ttt.~~L'~~ iiULl.LrtL!\~~liAltt.f1i \ 

ttYtt.Qt.1.tLUf1QU::tri.!l-tLrtL!\L'Q,1'l:: .. tt.[liL~~l41J!l.UU~li» £ · z · L. 01 

«t.l::Lrt~ i::llliirJ,Vl.fQlllriL'LpQ,!-1}.ltN.U[S::UtY 

tt.rl~ iL'Q~ tt. t Lrtlffo iltl~its~L'~Q~~~ lfl»L!\L'Q,.lfl::&.tt.[liL~Q~, z · z · L. 01 

tt.rJ~iL'Q~tt. t Lrtlffo iYt 1 Qj irn~::tt.~LM. 

t1.f1 i~ l., l!l1}lfl»Q~~ltl~i[S~L'~L!\U~\~ t 1t1LlbhQttYftl 1 · z · L" 01 

i-lrl,l!ltelQYlllrl C..\'o ::t.~!iUiL',llQ,LTo tt.[1 i::r.ttY,ll'ri l Q\SL'~::tt. iiQtt.t.li 

Qffe tL~LQtt.ytt.,tc~::m~tt.1,.rl~ iiL1Ji 'tt.tUf1tLpQQ~~ f1} -rt~~::m~tt. tL'_t-::tYit::trmYL'Q,1'l 

rJL~::tu ~11-b c.rtii tt.~ iL'L~QL'Lf1L'rJ~i~1t1A1 i-1LQi::i;i-Y~Q~~ 'tt.t~' Y,Vtt.,tcrn~u~::lllii~1t1A1C-¥L'.t-::t 

L'Q,1'l ::&:l.LQ rttt.L,l\rl t i-u~L'rl~,~~1t1A1WtU '1..\'o i tt.~L~~ i~ "AlULl.rl,V~,etbtt.,VL'Q(t~tL U.tltllrt ts 

L'Q,1'l:: .. tt.Qt.1,.~lY~ttYrtt.ltLUtt.[1 iL'~ l., L'Li;U.lli::tri~ lill::LM.~irll41 i;~i[S~L'~f1,lJL'Qff.C. rl~ iL' Q,1'l 

~ .. t1. fl iL~ tt.!\-i;~itutLUf1t.1 ::tri rttt.liL'Lft.1tt~ UQ~~}lit.1LULrl U.~L~~ tt. Qt.1.C.L Utt. t .. 
tt.Qt.1.C.LUtt.lj>tLttL,LToi~i;AlL!\.tLU z· L. 01 

YL~Y~i 

L'LpQC-rl~iQ&~tt.[1 iL~ftlrllfl Lrl~ t I L!;r.UktLUt1.f1l~ US!',, 
t1.,1'lL'Q1} illlLf1UJM.rt-'ritLU~ t f1Q~Yt9f1!.fm~~llllf1LrlM.~ t (£ 

~ tt.~L'QtYuri.fm~~ rt ii -Qt-A-tt.LL'rllt (l 

tt.t~L' ~ irll41llllf1LrlM.L't1t1.LL'rlltf1~L'Q,li (1 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



10. 7. 2. 7 '1lLL~li1L..tL~nf'ntt1-rfi.ifP11fiQnriv..i 
10. 1 :2. s ·~nnliJLL'"'h11«"1,~,;,~'""11vlf'i '1115jL'1~v..i11v..in'" 

L ,\''" n11L'f 1>Jq..i;jv -· 

10. 7. 3 fl1'1°1tl~,L'Jil>JlL'ffl'\.l 
a 

'1lL°t"l'\.l>Jlfl)j'f1,:LL'f'\.lflU ~ L l1i~nftn;1n~ntl'\.l'111 ...,;f!Li.J1vrn nr.it1~',\1..i 'l 
~tl~1tltl'"J if "lL'1lLL'1Sj~,...,7fl~'\.l(L,j...,a1v,it'1ftt11,,:Lil'\.lt'\.l'171VLf'i'1ivft~..iiJ~u;i;f..i,\f)LUU 

10. 7. 3 .1 L~fl 'l liJ'1"l1'Yl'1at1..in'\.l, L;fr.11~''" 'l t'1vliJ;1LU'\.l 

'Yl1..ift;i'1l'111LL'f'\.lflLL~L-JL~fl'Yl'11tJ11 «m;m:,ti..i~, 
~al,jLLa:~nftn'\.ll,jiiJ'\.lvrl1..iL7 , 

10 . 7 . 3. 2 L'1nl,j'111LtllVl..1...,1fl~'\.l~al,jtJl..1flVl..1Lci'\.l L 'W'll:,:LU'\.l 
-., I A _, !111:1 I I I 

fl'\.l'171V'1tl~1...,'\.l..1 WHJL'f1'\.l'11..1 'l ,fl..111..1fllr.J 

10. 7. 3. 3 flV1'!'1, fl)J ...,7fl'l>J'1i'\.lftLn'1,lnL~l~1ft'1vL,j;1Lil'" 
. ' 

1o.7.3. 4 fi1ri1,,flri1u '":..t1,1nu -w'Yld, -w11'"...,1fl~fLnv1nt1~ir 

ftLiJW~~~, ~'"'1'11V~Ln'1,1f1Vl..1, nS'\.l, L>J&'1 L~tla>J~L'f 
...,1fln'"t"vfL li1 l,j£i..in17cl 

10.7 . 4 n1111fl..in'\.lltr.1~"1 

ll'1m...,'jft'11Lil'\.lfl1'v:ftLi1'1f.lj'1flnl1'J n11a..iLn'1, n17~1'", n111.i'L'1~fl..i;jt1 
L~n 'l ;..iti11L'11't1n11LL '":..t111in111'n~1~£J~'11 ...,7fl 1 i'L'f1r.itJ11 L-JtJn,j'fl..it1~LL'fllt1 ~"liti 

L~'"mL '":if..i'1f!LuU 

10 . 7 . 4 .1 '1l'111LL ~°ltl 1-JL'1nf;'n 1 ir~1£J\lllfttJn,j'fl'1LLt'l::L "t1lll::~ii 
10. 7. 4. 2 LL~°lt1L-JL'1nf;'nnl1'JLLa~V~\lllfi'1£J1nn11~tJfl~fl'1 l11tJ 

'111iJ1n~1LL -w'Yld 

1o.1. 4. 3 1 '"n1m~L'1n,jfl..iu~u;in,n17>Jftm,,:;j~'"m1r.1'1fl 
~1Vl'llfllfl11fLL ,.., 1-JL'1n~..i7:~'17:1..iti~'1afl'1L 1~1 

10. 7. 4. 4 L'1n 'l m•n:,j'fl..iLi'Lfl~t1..i;jfl~,j'f!..im1,~t1t11'11v~1£JtJ11 
"i 1>Jn'"fllfl11,:L -.fafl1l>J~:fll'1L il'"mm 'WLf'l~L ~ti-
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uf1.:in~t1"~"~fl°r11.:1\Pl1 
1 o. 7 . 4. s n11°r1'1crn.:iu1.:1f!ci1.:1L~nfl11SjLfl~fl~ufl.:inl-Ll.'{1£J'11, 'luvti.t'1 

t"dl tfu 1~, u~~~nn t1H .:i 'lcitufl.:in~ iJ~ 1 'L vL "'l1tif fl~ 
n11n1::~~~~fl.:11''1~ ,~, 

10 . 7 • 5 n11tJJt1YWltJl~ 

n11tJJtJYw1u1~ vtlJ1£Jt1.:1 n11tJLL~'11'1m vt~fltjflfl~ti'L"1u~i.J;jti'£J vt1ti 

L;utl1£J'l ~if~,j'~ 'Yi~~~ itl'11'LiJ~n111'mn ,'l -J£J1vt1titJ~~nTrn1.:1LL'W°r16LLl'lflci1.:i'l'1 L 'W11:: 

n 111n'fll~tJn'ifl" ~~ ,::,j' fl-\j L iJ~ vti.t'l~~fl-ll LL 'W°r16vt1fltjflfl~fi'L'1°1tJn11tlnti 1.J1 )J )Jl LLd' 'lL 'Yi1~ ~ 
' ,¥ ' 

'l ~n1t1tfiij~filiL 'Vl'JLn'1~~111£JL ~-Jti.:iL7£J~'V11fl 'l ~1::£J::L 'l~l'Yifl~"l ~fl'lltJ~LLt'l 
~fl-llfll~~ fl&,::,j'fl.:i;jvti.t'1~1'u ~'1'tff11.J 'l ~n11tJJtJ'W £Jl1;-nm iJ~L 1f fl.:i!Ji~iml'4~mL ~~-lll'lti 11.J-ct' 
,::if1£JL9Jfl&L'41tJ11ritJ~~1111::n,'t,r~m~ · 

10. 7. s .1 ,.rnci1~~L!Ji~. ~~m::vt~n\Pln'l,,~Ln~Lvt!PJ m~::uti.:in~ 
i. oJ;jn11irt'l~~vt1m i1tJ11tJd'mJ F111 i. -Jn11tJ,tJ'W£J1u1t'l i. ~L flti.:i\Ji~\Pl1tJ115n11~L vtin::t1ii 

10. 7. 5. 2 t11~'L'11'1.J~U~L'Vl!JJLLl.'{'1.:!flln11tiflv'1fl11~1£JUfl'1 'Vl1ti 

~fl~flt'll£JLfl~fl.:I LLl'l-lliif 1L9J'Vtt'l1lJ 

1 o . 7 . s. 3 n1mL'11'uu11P1L ;rna£J tt'l~\Pl!JitM1uoJ1t1 tt'l~\Pl1P11ii115n11~ 

10. 7 . s. 4 Ufl.:in~flci1i.-J~'L'1°1u~i.J~Lvt~ ~flflvt1tivtiJ'1t1~ 1'1£Jn11 

if1£J i. -JqtJ 1 £J li.:i, ~ti~i. wr11~L vtii1::t1ii, -J1ii fo~\Pl, ~ii~1 vt1ti't,f1ufl1n1f1lu1t>i°r1ithm °r1 

fl~\Plt'lfl'1L 'lt'll 

10 . 7 . 6 °r1M~fin~1 

°r1f1l~filn'ftlL iJ~n,n11iiri~'11'1.J fl 11ii ii£JlJ~.:lfl1LLt'l::L~n11L iJ ~~"~~ l~~ i., LL~ 
n 11Yf f1l~filn 'ftl LLl'l t'l::flf .:i~~fl 11,::'t1PiSJn1111.:i LL~~~~ ;jL u1vtii1£Jvt1ti11PltJD1::t1.:ifi~Ll'i~ ~" 
LLt'l::n11iff1l~filn'ft1 LL!Plt'l::tif .:i~~ ,::l'iti.:i if 1 £l'Yh i. oJu11m 1!1vtii1£J~.:imh 1 LIPi'L ilim ci1.:i~ . 

10. 7. 6 .1 fl1,::l'iti.:11P11::w11nti~\Plt'lfl'1L1t'l111n11-w1L~nflflnLuiff'l~fin'fl1~~ 
L ~tiu1:: 1t1ir'\.i°r11.:in11fin'ft1~SJ 1(1]tJU1::t1.:1fiflci1.:1 LL ~~fl~ m ifL ~fl~'VI~~~ "] 
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i;;t.u~::tu' L~ 'ieiuuA.c-~M. ig~ iuu~~yi,.rt1t. ic-~M irn1I.ifl1t. i'C~L,1l 1. c L · 01 

~c-LpQ11.[1,~l!:.LUrtrJ~lll,Q~ m~rnir-

11.f1i::~,µrii Q~C-~::11. irnt\~igir-t i::QUL~Lrtc-Qµ 111.~11.ffe~Y,~C-~M irnrI.ifllt. iL~ L~~C-LpQ11.[1 i,.~i 

~lll~LIJLrJ U.t. rnJt 11. t rJ Llt_telt. ic-~M i~~q1::~~lltlrtl~rtll'..Y~f,liij.rtll'.. YtsC-Q,.lll::~tl!i 

~b~t.~ i_.11\ t rJ,V't\Q~imLllllll~c-} ii::f,lii ~tC-rJ~ irJQ,t\UUWL.t~t\,@[$:!~11.~11.j~Y,~,.rtil\ ic-~M i 

L~ rJ[',~~1mtLU:!11.Lll~mLrt::tjt:!Ht.YtY rJLtlll11.,@11.[1i::~~mt. i~n.UL~ftiUQQU~iL!\tLU 

µii~i 11.ffe~Y1_.rtlt. ic-~M itsg~iqA.::.t.UC-~ ic-g1'1::~ty~c-µ1t.tLU:!tftU~fu~L~~~y::.t.Ll! 

r.ll'..~U~~f,lf-:l~IJ,C-,Cl:!f,1,,[', ~ ,~['., .t. rn1'1UllC-LpQ~i11.ttL~IA iQ~C-Q~YW. ttLU~t. u~J.rn1'l::~L~l). 

~,, 11.~L\A> it\~ ~~QC-~M m~Lr.iL_r.::f,1,, _tels\ ic-~M imLfu,.fu~' L, Lt\~~~ 'r.ll.t.U.C-,l} 'L_r.c-~ls\ ,, 11..\1>, 

C-~M m~g~c-g~yi L~j.::~~iic-r.i~ iftl11.ttlYL~~~QlitiiA:!tlllC-Q1'1~Llt.lhJ:t ~b~l'..~ ir.i~1rii~rtVl.Ji. t I " ... I I I 

C-~M i~yimt. i~n.~~LµtLuµii~itYrnrI.utiic-g~i~y::tll! L, 11.~C-~Vl.11.rJ~itLYLQQ~Vl.}lll~LIJLrJl).t. 

11.r.l ~ irnJi-11. tC-~~111.j~ yi::ULQC-~tvt irn~ m_ve, rJ ~111.,VC-GJ:l!:.LUrtrJ ~llli_.~i::ut.Y}lll~LIJLrJl).t. tY 

L(Lrt:!tft('tlrtll'..YQ~ i Qrt~i_.~111.j~!Ji:!ULQ 11.~11.Q}rtll'..Y-tvt llil~~yi~r.l,V'~,ClG 
tvtl11.,VC-GJ:l.t.LU L.L.01 

C-.t.YUU.n.t.t.U. 
~ 

C-Q.t.YUft~;:f,liitLV1.~n.~JttLi;;t.U~11.JJ~tLUf,lt-:i11.LC-rJLtrn~ 9 · 9 · L · 01 

l'WJMJi. 1;-l.t.lC-LpQ.t.LU~,Cl~jt::Hl'..Y 11.jlilJiu-tlll;:tts~W.t.Ut\ tQ~VI. 

[.f,1[. Q~~~.t.LU' f,llf1.LrJMrt.&jtC-Q~Yl' rt~c-Q~Yl' .t.LVl.LQ 11..\l>i Ut.~::talrtll'..Yr.ll'..11.L~.t.LU' rJ,V'WQf,ljt 

. rtll'..YMLl!talltlll~l'..tlll f,1~~11.Ur.ll'..,UWirtbuw~tt.Yt~ 5·9·L·o1 l"b I • t l"b 

[.f,1[. f,li:!U.rJL'' tUll~ 'Lf,t '11.LC-C-!:.1 rt'rtrJ~irti.t.LU11.-l'oi-11.t.,1lf1.tYC-LpG 

!-l~IA i~,ClG11.,Vc-GJ:ltLU11.~WQf,llll l'..JllC-~ii.t.LU' GtsC-Q~Yi l\ll:.U.ftG-~~~ t£C-G1'1:!~ 11..\1> i WtC-LpG 
' . 

l'..)llrtr.l~llli.t.t.Y L~L,t\V\.c-t.~j.~iUlj1_.VI. tC-W~iitLUrJL.t.t£!:.l'..Y v. 9. l. 01 

t..~mrJQ_f.f1.rJ~i~,tthG.t.LUf1.~l 

C-~V\.rJLl!C-LU.11.~iUQQC-Q.121:!~ U~U!ft\~~ftlU~iLM.t.LU £. 9. L. Ot 

w~~mtc-LpQ~ml'f rtijn.t.Ylijt:C-Q,lS\'1, C-Q.t.ijUj1,.~UL~f1Q,11.~ 1.t.LUn.~i 

.t.u.i.~n.~uL~t11Llbhran.,tliic-rais::~L~U!f11.1'~ftiU~1LM.t.Lu i · 9 · L · Ot 
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'Vl1m fm ~a.:i!l11lJf11 ~11;fuL ~a.:i~;\~L1flL'1LLri~1 L ~fll'i1 'l ~~11L fm ~a.:i~lJf'"t'i"~m 'VllJij 

LlJL 'V111.:i,fl;i fl L v-J 'l '"t 1.:1L1 v'"u1.:1LL ..,.:ifl1,,:: 'l i'~1 v1;f rn ~a.:ivh~n"L,r 
10. 7. 7. 2 ti1~1LV1'JL~N.:1Lvi,j'Lnfl,1n~1,j'", n1'lf, thn 'Vl1mfm~a.:i 

'JJfl-\IL 'VI~ 11h::L11riaw1 ,::!Jifl.:i 'l i'Lfl~fl.:i;jfl;f rn ~a.:11h::L11rin1'lffl1iufl'"L"flfln L "Jl'i ~11Lfl;j LL ~.:i 
'Vl1 fl Y'lfl.:i L ~fl11fl.:in'"LlJ"l ~flln1f'f (flfln~L ,,.v Li1LtJL ~lJ 'l '"u1L 1mL ~N.:iL vi,j'lJ1nf'" 

iflfl 111:: 1.:i n11 'l ifl~fl.:i ;frn ~a.:itJ1::L11rin1'lfmiufl'" Lflflfln L ,,; 

fifl.:i ~ '"n l'JL tJ ff.:i u1L 1mL tJt'i1L ~&.:i fl ci1~'"tJt'i1vn1::uf!nufln1'lfL i1vi1if 1rn.:1L ~11::,::dj'" 

tJ'"(Jl11 v~nnn11~f1V11v 'l ,n1'lffl1iufl'"Lflflfln L "Jl'iL iTl1.:in1v ti1Lfl~fl.:i;f rn ~§.:i~'"Lil'"~11 
Ltl~ LLUUY'lfl -\1 fl11UflY'lfl-\l'JJfl-\IL ffl;frn ~§.:i'ltJff.:iu1L 1mL fm ~&.:i~rh«.:i,::L Vl,jflcilUflY'lfl.:1;fu 

L ~~-\l~-\11J'"LtJ~1L ~&.:i~rh«.:iqn h''"fl~ 
10 . 7 . 7 . 3 ti1~1L 'Vll'J'JJfl-\IL ~a.:iL 'Vl,j'Lnfl,1nn1::u~L Y'lth !Jifl.-\l L i'Lfl~fl-\1 

~rn ~~.:ifi~tl Lil'" ~1nif 1'1t1L v-J~1fl'l1 'l il'Lfl~fl.:i;rrn ~&.:itJ1::L11rin1'lf fl1iufl'"LflflflnL 'lf'1vi1fl 

~11Lfl;j LL ~.:i;f u,::tJ~flfliiV~t!fl LLt'i::imi1;rtlj,::,j'fJ.:i1uvn~1'lf ;ffln1:: LL~L Y'l~lflfl~-\l;jfllf UL ~a.:i 
10 . 7 . 7 . 4 ~lL 'Vl'JL ~&-\IL 'Vl,j~Lnfl,lfflflt]L fm ~a.:ia'" ., L ,\''" 

LrnniLL ~vlJ , tJmL\Jl'lfL ~vlJ, t -ifL;\vlJ Lfl~fl.:illrn ~a.:i~;\~L1"L,run ri11vu ~.:i ~fl11,::,jfl.:1V11 
LIJ11VlJL i L '"1Jl-\l~fl~l'Vln11lJfll,,::;j~111lrn ~a.:i'WLf'f~Li1vii'rn fm ~a.:ill.:inti11 u'1ri11L tJ'"a.:i .... 
"rUJ1lfllLL ~-\! 

~LL'1.:! Lfl1L~'"flLL ~ 11 fl&-\tm1 £l'"Vl1fl ~tJnfl1fl-\ln;\ fl11,::,j'fl.:i1::,j'f1')~ 1.:i 

L ~a.:i't V1,j~Lnfl,1m fm ~a.:i 3 tJ1::L11riu1n LLt'i::1fiin11;frn ~a.:i'l vi1iflL1flL ~11::,jn,::Lil'" 
"°'A ~ A ti I 

~U IJJ L Vl(JjrlLn fl'JJ°"fl ~L~lJfl 

1 o . 7 . a ~u;i1iv,1n~fl.:1Lnu'JJfl.:1V11fl 'lL'l'111v'fl~fl 
~fl.:iLnU'JJfl.:i C~tJn1cl-Lfl~fl.:i5jfl-Lfl~t1.:i 'l ir-~11Lfl5j) ua::n11'\ii5j,t1!11v 

uflnnci l 1V11ti;i fl111 v~ flcitilJ~f 1.:iif t11V11vi1ti~u;iL Vl'J L ~Lnflf '"lfi t" m~~1::tici1.:ifl.:in 115j 

~fl .:i Lnu'JJti.:iLii~m ~v.:i lii5jn1111.:iu~mvi1tin11,,1flfl11lJ1::,j'fl1::~.:1 cim.1"f1.:iifqi,.n('"l,r 

jJ]('iflflL1tn im~'"6LL'"::L~6,,;flifqivi1Pi1.:1 ., Slll.:iPiflltJi! 

10. 7 . a .1 +f'"fl,,t1.:i~fl.:1Lnu,,fl.:ifl11ni1.:1,,11.:1lJ1n~fl L~fl,,tflfl11lJufl'1" 
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6in::th't,.;n11dhm111m~n n11~1trnmn'ti1'LlJL'4::'1'mL'Yi1rif'l11 i~Ln11a.:i'lltJ.:if'l11iin1'1.:i 
u.a::~mnnvrnflLntJ L i11tJ.:i't'1 ~.:iif 11~.:i'lltJ.:ii~ riLntJ'lltJ.:i,::PitJ.:iu. '.:i LL1 .:iant11 £J 

1 o . 7 . a . 2 '111l.J"'.:i1tJ.:if~n111tJ.:i111.:i'!f\t'1¥itJ.:i~,11m 1 't ,.;L ,.,,.n::L'4l.J 

L ii"~ i~LntJL'411Lf'lS'jr\Sj~~'111£J, Lf'l~tJ.:i LLn 11~1'1 L V1iiju.a::1''1Qr\Sj1~1'1 L 'YliijLLa::i!1V1~ni11n 
;i,.,fi,::Ln11't 1'11~f~;t\lJ"'.:i~m ~tJL'4::'11n'1tJn111~61£JV11tJ~1tJtJn 'ttrl i "l ~n1&ri¥itJ.:iLn11'L 1 
11 ~i~ r\"'.:i LLa::L'1n¥itJ~ ii"1 £J1~61 £J '1115jt~::V11tJij'~ L'1ii"'l m'11£Jl.JL11 ,.;~f tll.J 

10.7.8.3 n1'!f~::1111i PitJ.:i~,11m1L~'111iiL'4::'11n~tJ1~1'1, 

i.f 1V1~mLa::n1'lLfl~tJ~61£Jfi,::"'liJrh 't ,.;Ln'16~'111£J 1'1£JLU~1::~1nL'4TlL'15jfiLil~6~'111£J¥itJ.:i 

10 . 7. 8. 4 n11Lft1J1L'4'1riLiJ~6~m1£J Lii"~ L'4111::L 'Yl£J~1£J' ~11 • 
1h::Ln'Yl;J'1 L ~~1£J l'itJ.:iLntJL 1l ~fi;j "~" "11.:i'tn~,1nu.~.:iLL'1'1, LL V1ci.:if'l11l.Jf tJ~, ~1'!fL ~~1 
1'1m'il ~1::t:J ci1.:i fl.:i ~11 Lfl;j ri ;ju ~n1 £Jl~ tln~ ,::l'itJ-:!L ntJL 'lL ~n1'!f~::fi;jn11utJ.:in~tJ ci1.:i;) Lrn:: 

Ln1111'1. ~fi,.h~ltnan~ 
10 . 7 . 8 . 5 n11;J'1tf1£J~tl 1nn11r\L 'Ylil1::L'4l.Jfiq'1Li1'Yl'l1J h -:!L1£J~ 

1h::til.J;ini;1 1'1LLri n 11~'1tf 1£J~tJ~.:i viit1,.;tJ.:i- V1it1i~Ln111tJ.:i nii~.:i;i'1~t11L'4')- ~un1cl
Lf'l~t:J .:i 't itJci1.:if'l1tJ'11'~ n11L ;J£J~~t1tf1£J,::¥it1.:iL ;J£J~L ,.;i'1L ,~ ~1~~1£J 

't ~111.:in1tl1 L ii"~n11't iLf'l~tJ.:i;jt1111.:it1ci1.:i '111,::11t1ninn11 'ti 

n11thm 'Yl, n11~~l.J, itifl111::,J'11::1'.:i"l ir~ft1l.J L'411Lf'l5j111.:i'!f\t'1'111,::Sjtf 1£J~m·f .:i'Yl1.:i 

1'Yl£J1f'f1~'1iLL~::~tJ~l,r~L i1L1''11£J 

1L'4'l L'1 "] ti'tiJ5jtf 1£J~t1riL'1~i'1'1lf'l'l'lm 'l,L'4t11Jtl ~LL'4l.Jtl 
1 o . 7 . 8 . 6 n11Lf'l~t1~61£J1'L1t)S.:i1t1.:i ti1n1::th 1'1£Ju11f'f,1nf'l11ii 

1::,J'11::1.:i t11,,::Sj6~'111£JLn'1;f ~'" L ii"~ 1'L'4t)r\5ji!1V1~n' 1~1'1 L 'Yliij' L'411Lfl5jr\L il~6~'111£J' 
Lfl~tl-:1't,n~~l,1tJ-:15jfl).j 'Lf'l~tl-:ILLrl 'lLLa::~1.Jn1clfi5j,h11f'llLI. ~.:i '11'111 L ,.;rllLL ~::~1LLrlL'1n 
L ~11::,::L il~n11tft1.:in~~~!1£Ju.~::~f l.:iM'£Jr\;1.:i1l.J 't ,.;LLriLlin L'1L il~vci1.:i~ 

1 o . 7 . 9 n11 't iLf'l~t1.:iSjmLa::1'L'4t)~1.:i "1 
't ~n11'Yl'1at1.:i, n11;''1n,n11l.J'Yl1.:i i'Yl£J1f'f1~,,.;,f~ ;1LiJ~,::Pi't1.:i't iLf'l~t1.:i;jv 
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~iJ n1ci\P\1-:1'1 cff-:iUL ~m ~)J~~iJ1::~'YlTI1ll'Wn11L1 !JU'f 'IJEJ-:IL~n 1 '1-1iJ1n~ULLt"l::L!Jun11t•fl'1-:1 L~1iJ 
iJ1::~un11cin111 i~iJn1ciLLt"l::Lfl~EJ-:i;jm vtci1~~~n l'11 !J LL\'\ ~-:1~~1"1tlJEi ~~ 11fl1,:: lfi'EJ-:1flEJ!J1 '1-1 

fi l LL ~::~l~tJn!fi'EJ-:i LLnL~m ~El 1 iLfl~EJ-:i;jEJ LLt"l::~umciL vtcil~UEJ Vl -:!Lfl1\lfl1fl ;f-JiEJL~~El LL ~::l'IEJ L uU 

10. 7. 9 .1 Lfl~EJ-JLiLft1J1nun1::LL~LvJth ijiEJfl111::1";f"i{ 

1) EJci1;'ulfi'EJ-Jvt1EitliJ~~Lfl~EJ\l 1 il'111Jn1::LL~L vJvh 1 wr1~Yi 
'Ytt iLfl~EJ\l;jm~1, L -w11::fl 11iJi'EJu ,::L u~t1u!'l11 !JL'1 

2) EJci11it"l1f1, ~1~11vJvh1fl 61 \P\~&'f11-:1,1,1mLu\PlLl'lEJ~ 
vt1mL vtci-:in1L iLfl 1 vJth ,::Lnflt1~1'1111J,1nfl11iJi'Eiu 

3) fl11LL!Jnu~nL vJvh1 '1-1~1-:1,1n~L~!JlJD~n (L 1t"llLL!Jri 

,1nnu1 'l-1;'u~1iJ~n~-:1EJEJn EJci1~-J1'111J~1 1JL vJvh) 

4) EJci1\P\EJn1::LL~L vJthEJEin 1Ul .flf11JLlJ-iG1Lll~ 

1o.7.9 . 2 Lfl~Ei-:i1i-~un1ci~"r111'11mLn1 ii'Eifl111::1-:iij~-:i,JEJ'tuit 
' ' 

1) fl 111:: i'-:!Lfl1EJ-:! LLrl 1Ylijfl 1 lil fliJ, l n'IJEJlJ'IJEJ-:1 LL~U 

n1::,niJ1~)J fl11t"llJfliJLvtci1~ul'111Jn11iflvt1EJ'Yll 
~11Javtu1 '1 

2) 1::1'-:1EJci11'1-1L~ma!JlJ, ~ElflLLrl\lLLrl1D~l!J'Il11l1::LilLU 

1urlEJ!J1-:1~1 !Je:J l;jEJ iJt"l1 !'.!111111 ::iiEJ\l LL rl" LLn 1 EJ1,,:: 

~iJ,j1e:J1;jmlJuu1flLL~t"l L~, 1in11~;ifl111 i~11 
vtciEJ~U'YllLL rl-:!LLrl1LatJnEJU 

10. 7. 9. 3 Lfl~EJ-:!;jEJ~Yll-:!1~'11!J'W&'-:!LvJYJ1 tfl!J-ri'1LULL~1LU'l-1EJ-:! 
iJ~D';in111ritJ1f!1t'{'1i m,,::;jLfl~EJ-:iL i-w&'-:i't vJYJ1iiu1flL~nvtt"l1tJEJci1-:1 Liu iJml'lEifl vJYJ1, 

Dfln1't yJYJ1, L'11L yJYJ1, ~fl~iJL yJYJ1 fllfl11LL u::~1n111 i~tJn!fi'EJ-:iEJ~L~iJEJ Liu fl111 iuin 

3 ii1 L~~~f'ln11n1::~nii~-:in1::ut'{LvJ 
10.7.9.4 Lf'l~~-:11.i'11-:1 '1 'Ytli'11v;j~ Li~ 'Jl'~~. Liifl1-:1,n11Ln1 ·, 

;))J;ff'l~1f'l, Sjf'l i~i ~~fl 'l ,::,j~~ L i'11tJf'l1lll'l::,j'f11::1~~L~:: L i'1lil1''1tJ~1::t'{~fl~ 
~1)J1li 
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\ 

"l wiv 1 o . 7 ~~ci1~"l viiU,::Lrli.u ;v.:i711fi;i1- ~t17vi11,::Piv.:1L"~ l'.lilfll'lL ~fl'111ii 
11nfl"1"1'.ll 1L ~vl)J"l ~qUJ11"vLfi"(~LLriL~n LLfiivLft~!lLL ~fivl11il'~~ . L rlwJifi11~u;id1vi'!'rnJ1n 
'Yf fl '1 i.t 'W fl L'fl t1\ Pi I\' .:Jfi fl L 11 if 

10; s .1 L~nPifl.:i11D,mn,n77)Jfi1.:i 81 ,"1)J"Jiflfli1,,fl.:i"11"vL"7.:i"-r" 

1 o . s . 2 L~n~.:i7::~"7::1.:ifl11)J11ftfl"llv,,fl.:iL ~fli.t\lm7vi.t~.:i'l i.tifl.:i11~filin11 
LLft::f117flfl n L 11 Yl'1i.t;lfl ~1 

i o . s . 3 L;)n~.:i LLft".:in,1117)J"1iifi"1lttn1vii.t" l 1' Cl'.lm 1'i.t 'l i.tn1t'it ti't'11't1fl'11tlJl1J1 

Lilwrhm;) 

1o.s.4 L~mnflqu;illv'l" '1 Pifl.:i1t1111'.l.:11i.t"l '1"1rrnt1lii.tti 
1 o. s . s L~nlllfl1111~D;in111." '1 'l i.tifl.:i'Yl"nfl.:i 1"1'.l1111t'l,1nn11~L r1t'111fl.:i"l 

1 o . s. 6 L~nlllfl11'l-B'Lfl~fl.:iSj~, q11n1tll"L" '1 rifli.tlfl1't1'11LL i.t:~1 vi1t'.lr1'1~fl.:11 i 
,i.t,!i.t'l ~d1,:ftlill'ltl 1. ,1\,);I . 

10. 8. 7 ~m11'.li.tLlJfl'l1~lftl1Lflii_ii11.irifl~L'11't1'11~LL,.:J1nn111iYLL~:ftl.:i 
., .e! ,,..,.,¥ 
fl i.t'1111'.l11,: 'W.:!Lfl '111i.t 

1 o. s. a Lllfti1fl11~,:Lcii.tLfl~fl.:iijfl-q11n1cl'11.:i '1 t~wti,lli.fl1'ufli.:qi11J1~nnfl1 
LSl'.lrifli.t f 

10. a. 9 L~nPifl.:if11Lfl~fl.:i;frn-w~.:ifl~ tll -rhfl ii1nn11'liflci1.:ii.1 11ii~.:i~rn 
d1wr1111,ii-w l'.l1u1~ 

10. s .10 L~n,:,j'fl.:ii.,jli1Lfl~fl.:i;jfl-q11n1cl1'ftti'11.:i '1 flflni.11,1nifl.:1L11'.li.t 

i fl .:i 11 ~min ,.,ri fli.t i.fl1'u fl'l1tlJl" . 
10. 8 .11 Li.tn11t\1mrlft11Lfliiflflni.111.-B' ,:,j'fl.:i1:~m:-l.:i'li.tL~fl.:in11vin, n1:,11'.l 

n1:L~i.tL11tJn~flVl~.:I, Lfl~fl.:ILL'1.:!~'l, ~i.tt,;':-ifl.:!L11'.li.t f1lfl'l1LLi.t:~l 
1nn11t\1m r1, n11'Yi1t111i1ft:mfl 1 iL~nr111rntforifli.t 

10. a .12 ~m11'.li.tfl11;1n~1L~l'.l1nun,n11i1'11.:i '1 rifli.t~,:~.:iijfl11~u~rin,,f .:i 
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L vn1::i.lvn,1n,::lijL ili-ln11LitJL 1n1LLi1 ff.n::Lili-ln11t1v.:itii.lf'l 11)J 

~Pl~t'nPILLa::aPl~UilL "''l'"' 
10 . a .13 fiv.:ii1.:ifjvvi~vL'i1i.l,j1.:i'1 11v.:111.:in1v'YJnf'lf .:1'li-l'1i-lflfi·a-,,,N'L'fnuL'f17 

fiL ili.W'i.l'111V 1P1VLU~1::v ri1.:i li.:iL~VL'fl1Lf'lSjL f 1lUli.l~flPnfiv.:iLf1.:1 
.. r i 

P11vi.l1L'f::v1P1via1v '1 f'l1.:1 

10 . a .14 L~v'lfviL'rnP1'YlP1L'fV1J'YlP1av.:inuf'l11)Jfvu L,\'u '1::Lnv.:i ¥iv.:if'lvv1::1'.:ifi 

,::lij«)JN'L'f lij)Jv.:i 1P1v1h1f'l,1nfl.11in::lJ P11:: 1.:ivi1ti¥i'ti.:i lihli-lua1v 

n1::utin'YlP1L'ft11Jli.:1 L i1i·n 'lu Vl~l'1~fl.:JLLt'i:: ~fii-l 
10. 8 .15 n11L\lfl"ll)Jftli.lvt1m~l1Jtl.:JLVlt'i1LUVIC'l.tlflYIPIL'ftl1Jfl1111VlJVlt'itlPIYIPlafl.:J 

~i.lt'i.:it1ri1 'l ifl11)Jf tJu'11.:Jffif'lr!V1tt.:J 1'1m~~1::5ju::if u,::~h 'l i11tJ.:1L V1t'i1 

"l i.l VI t'ifl f'l'Yl f'lL'f tllJ rlf ti u, UL ;lti Pili .:J- °r'i uti fl n inti,,,:: L iJ i.ltli.l'111 v l '1 
1 o . 8 .16 'l un1&r!,::Y1flL'4fl1JnRu•nnV1t'iflf'l'YlflL'4fllJV11t1111'1fu:: Lf'l '1 1 Vl'L ffjti 

1unnau-vi1tin1,'ll1~1u,~n tJci1~f'lnau1'1v'11.:i 
10. 8 .17 n11LiL;)n1.J~ij;im1LuitJ.:Jr\5'.inTHhVLYlflfl1f'lr\;\ nau.Lt11::LV1V1lfl.:I 

L'411u1.:itJci1.:J,::L iJutJU'11ltJl'ltn::1JUV11 tJ 't ,vi1ti~Vi.t'11 L'1 

10 . 8 . 18 L~fl'YJflflUfl115j~1nuL ~tlUL ~flfl1llJL'4::tllflLLt'i::Ut'iflf'llf tJ,ln1ltl.:IL Vlt'i1' 

L'411Lfl5j 1t'i"1 

10. 8 .19 L'4111::LVltJLLC'l::;iflL°r'J~ltJ Lil°U LLtlC'lfltl!lfl fl11Lifl~~l.:l,lflLLVlci.:Jfl1llJ 
ffluV11muti1l vJ 

10.8.20 111'1fu::ffifu11i11fl.:JLV1t'i1rlLiJut1u1J111t1 Lifu n1f'l,'11.:J, 1C'l1 LlJfl"l'l 

5'.i11u1fl "l V1tl)LLt'i::LlJfl11 "l iL~mfl~fluv1mhm YI 

1 o . 8 . 21 ,rti.:i1::1.:ivi1tifLL ,.:ivci11 iL;)n~L'4lJ.J'1nun1'1Li)Jiutflm'1'1111flfll,j'tJ.:i 
Ll'11tilJn'lflL ;ti,1.:il 1'L i~f fllJ L 1C'l1~L'f)JL ifivti '1 L Y1n1fl~L'4lJC'l.:ILUL u.J1 

fl'll"lt'i::~fltl '1 LLt'i::flfltlfl1Ufl~LL'4lJfl 

10 . 8 . 22 'l un1&rlL'1n,::,j'tJ.:JLfl~fJUVltJL'4l'lLfl5jrj5j~1u1,nfln1tiU~\ILDUtlU'1'lltJ 
Lil'u n1'1Ln~fl, mmhlJ::tiu n1fl;\uu1::S.1~Li)Jii-l t,fl1L°r'J ,rti.:i'li 
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fl1liJ'l::iJ"'l::1\ILtJ~n'ldl~Lf'f~ 
.10. a . 23 l,jfl'l'lL 'YlL'{l'lLftSl;i\4a\lltfL Ml1f~flun,L~iJ t"vl,j;1Lihw.a::Pifl\I 

7::1\l~h, ,n1111f~flv1«11LtJSv~n~ .,.f,1::fl1,,::Lij~~~"'l1t1 
10. a. 24 n1'l\lfl~afl"LLn1,::Pifl\ln'l::'Yi1tf1v"11iJ'l::iJ"'l::1'\lflV1\lli\I ·.,.~ 11\1 

~ft fl" LL Tl 1 fl\lfl LLn 1 a\llJ ~LL~\4a 1 "'lfl\l'f tJ L iL fi~8t1ri fl~LLL\ 1 ;\IL ,)J \I fltib~ 
flL ~aflfiflltJ 

10 . 8 . 2 5 flVl'YWltJl)J;f~LL ti\ILLrl1, L 'Ylfl'l'tiJSjLflfli~7flLfl~fl\I L ~~ "l Yi'Yi1,j'1tJLLrl 1 

L 'Ji1 ltJL ~imn\1~1vinl,jnvin t"v "l '!TLL 'l \ILn~ltJ~1fl l,j'\,jn1ll'1iJ~ 
~rifl~~ Li~ 1l~~"HL8tJfi'1~ 

10 . a. 26 Lfl~'1\15jvfi5j"11iJn";r~" riv~t'!TriTlAn~11nn17t,r ~1vl"1'11fi1 
LL ~i.t lL8tJri'1~LLa::,::Pi'1\ltJ~,j';in11,j1 tJ'11 llJ'l:: ir'11:: 1-:i 

10. 8 . 27 n11i.t1«fl1L'Jill.J1'Yl'1av-:i ,::Piv-:i~l.J, ;'11,j1vri11lJ1::iJ'11::1'-:i 
10. a. 2a Lf'f~1~'J. ll'1Llfo, ~tlmutYii11'1aLLflmEfo~1vPiv-:ii.t1ltlLn11l 1'L~1111f~:: 

fiLfl1t1lJL 1 '1VTrlll ~m::n:: 
10. 8. 29 ,::Pi'1\l'Yiltl1llJ~::'11'1i'1\IL1tJ~ ~'1\l'Ylfta'1\I ~7fltJlL 1tl4'Yiln,fl'l'l)JL~ 

~::fll'1L1vui'fltJfl QL~l.Jfl 1~'l- ~tJn1cl- Ltl~fl\15jflf~ Lflfii1l '1LRt1~1 tJ 

Pif1\111t1\11~ti"1n11u 
1 o . 8 . 30 L~n,::Pifl\IL,ji.t1~11Ltlfj, ~tln1cl, Ltl~fl\15jflflfln 'ttJ,1nif!\ltl~filin11 L'1tJ 

llJL'11't1fl'\l~lfl,lfltllLil~~~111'1 
1 o . a . 31 L~n "l ,::Piv\lllJn~, ~)J. L-411 'l" "l 'l ~~v-:i'Yl'1af1-:1riv~l"1'11fi1LL ~::i.t1 
1O . 8. 32 f!ci1'Yi11fltJL~fl'", Pi1~itl'1 "l u'"11\lfl1tJ u~~fl~1rifl'"Lfl1't1rt1LL~::ib 
10. 8 . 33 flVlLLfl::, a'l.l~~ Ltl~fl\l;jflfiL~\1~1~fll1L'!Tl.JlL~l1''"fil1''"'t" ,::Lil'" 

. ~'"¥111t1'1ti'l1\ln1r.i. 

10. 8. 34 f!ci1'l'!T;f1i.t1Li'11\l,1lvNh 

1 o . 8 . 35 1::1'\ln11"l '!l'Ltl~'1-:i5jvfi5j"l.J, tla1tJLL ~al.J 
1 O . 8 . 36 tJtJn1tl41vJvhfiSjLL1\l;f~ (voltage) ~\I ,::Pifl-:i 't itllL il'"~1 if 
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l i.lL ~tl\lfl1llJ1.Jt'ltl'11il'.J1111'.J l i.l~tl\IL11'.Ji-l- ~tl\1Ylflt'ltl\IVl1tl1111'.Ji.ltln t 1 \IL11'.Ji-l~i.lcfLL'1\ISJ 
fl 11,,iri1Unti~Lcqllti11fll cf cqtii.l-cf 1J7V111-cf tJnfl1ti.:i,::,jti.:i'i 1,,i5jtifii-lti ~'1t'ltlt1L 1t'l1 tt1muvn:: 

ti ci1.:ifl.:ifll cf cqtiw•::,jti.:i11J ~'1'!ftl1J 1 i.lL~ti.:inTlL'11 l'.Jlln11ti ci1.:i1ti1Jfltl1J1''1flll~L"f" imcqi.lmL i.l:: 

~.:i'1ti 1tJUi.i1,::L iJi-ltJ1:: tl'.J'!fi-l1'1'L,J~ti l'.Jti1V11n 11 "l-cqti1i-l;lm~n,::ri'1t'lti.:i~ 1 't tJ1 'i 
1) 1i.ln11;''1'1111\lcqtli-l 1'!fl 1ri l'.Jlf'flcq(J]iVl1tinq,,i cqf 1-:i LITTil tJ1::cq1Jn 11 mi1l'lfl11 

,::L'1ifnl1L ~i.ll i.lL ~tl\lfl1lii1.Jt'ltJ'11il'.J 
2) L'111'.Jiin~, 1::LUl'.J1JLLt'l::LLi.l1tJ~um~L~nL'1Li1hritii-lLil ~tl\IL11'.Ji-l , t'l\l;jt);'~ 

;''1rhn11ii LLt'l::titin 'tul1f'Ti-lAn~n 

3) cl111,'111,cqti1Jcq111'Wfl 11ii'WftJ l.J fl 11i1L11'.J1Jf ti l'.JiltJ\l~tJ\IU ~i!~n 11 

4) fll'111,cqtl1JL Ylflltfl1nnl1Ylflt'ltl\I, n11cq1nl'l l'lt'ltl'1,i.lLL i.l::~1tJ1::L~i.l ~,:;L iJi-l 

~i-lmll'.JVl1tiriti 1 ~Ln'1tiUli111'.JL'1 

5) 1'111,cqtJ1Jcq111'Wcq11'.Jt vJ, LL V1ci.:i'Wt\'.:i.:i1i.lL ~ti~"t i.lcq111wrh i.:i1i-lL'1tici1.:itJt'lti'11i l'.J 

6) '111,cqtJ1Jcq111'WtJ1::~-V1~1'11.:i ~,::cq::'11n'1tin11thm rimn1f'T 

7) 1 i.ln1fit~Lfl'1fl~L Vl'J fl11fLL ,.:in11tJ~u;;'1i-l L ~LLrlL~n 1 ~L i11. ,tlVl\I LL ;lJLL i\I 

8) tlVlL iiin'1n1'1ii-l,i.lLfli.lL tJ ~\l,::L iJi-lcqlL Vl'J L ~L~mn "" 11i11'1nn\11t'l,i.lL,J 

L'fll111tl,::n~1t'l.:i;jtitJ~iJ;in111.'1 'l '111'.Jfl1ll1'1i-l"l, itiri1'1tlJn11fLL ,.:iti ci1.:i 

LL ;lJLL i.:i tJ11f'T,1nitiL'f.:i«l'.J, n11;''1L'f1ll'W~tl.:iL11'.Ji-l S.:iLL 1'1~tlii "l ~Ln'1fl11ii 
til'.J1m1£Ji-lfn11l11.:i1i.ltici1.:ifh::1J1J "lL'ftli-l'11m riflltfl1nn11i.i1L'fi-lL,, Li11., 

LL~ 1 n11L71'.Ji-lf ,,ti.:iL#\n citllJLn '11.J1:: LtJ'!fi-l1'1iJ1n~Cf'1 

L'f11::d1'1tlJ 'l ,,tl.:11J'Yld'WtlL'fltft'11l.:id 

10 • 9 .1 n11t'1n11flL ~un::L'f)J,f.:11111'.JL i-l~tl.:JL1£Ji-lLL~::L'f111-wB.:1LL 1'1~tlll.citi)J 
L't.:1L~)JL~n1:a.J14"n11L,t14"n11L'ftl4"SltJ1::a'Yli111-wq.:iq'1 

1o.9.2 ft11iJliJ~4"1h::"Mi1.:1"1"'1..1L~n,::Ltl4"1l,tvfld1lfiuli.:ifitJn11L'fi'1.:i 
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. ' ' .:'II "',:::'lllQ I I A 

u11tnm111iiti\ln11L11:n.qrit1t)tl4flltJ £.Jl\1£.J\I 

10. 9. 3 n11tJ1'utJ1\1'1111"Wiiti-J~ti\IL1£.J~ti1~n::rhLfi°'1r.n£.J&tJLLUU~flc~t1tJ~ti1, 
,:: i],, LL Ut'l.J 1 ~L '1t11::t1t1'1ltlt11ll'Wa\ILL 1'1tttlii 

10 . 9. 4 n11U1\ILLl'i\lt11ll'Wa\ILL 1'1itit1'11tln11'liri1''W£.JlfflL~llnctJLLiJiJ~fl\I 
°t'itJ \I~ ~citl ii Sj tJ1:: Lr.Jifi.tl'ltJ n11t1tJ~1 ri £.Jlf'11'1'1i '11fln~ u t1f 1\1 LITTt1tJ1:: '1iJ 

n11nt;1'1Lfi°t11n~t1,, ' . 

10. 9. 5 SjL'iitJ'11'111::~1f'lqitJ1::t11tl4 11 ~'lL~tl\l~,:;,\'1£.JL~L;1n'l~1::ifutJ1::tit1 
d ad' A A ' .:I ~ 
111n~1t1'W~}1~ri1nir11ri£.J11111t1m fltl 1::uutl1£.Ji;i~ri\I s LLt'l:: 

n11i\l-'11\l-1,,, ,m11t'l, 11\ln1£.Jt1"11~~, l.'i~ll1'W-tJ1'111-tJ~1,j'r.J, 
'11111!:a\ILL 1,,imJLL'1ci\IYl1°'W!'.Jln1, U1!:iflfflf'11'1'11°, tlt'llll'l!: n11Lif' 

'W~\1\11~, LYlfl l ~lt'l~LLt'l!:f1041ll'W;i'1 

1o.9 .6 L~nfl11,::1'itl\IL~1'un11c:lntlu1ii t,,£.Jm::u1~n11~tJ\ln11~1041n11'l ~ 

'YJncULLiJiJL ~tJ'\.'hf11lt1f' ifn~::' 115n11u1 L tJL i' n11LLniftl}'1lLLt'l::t1fl\I 

L ,'1fl~~~.JltlLLt'l::Sjflmfi1~tin11~1L-n~;1i;i 
' 

10 . 9 . 7 ,:r,;'mi1f'lqi~L~n,::l'iti-JL~1'un11tlntiu1ii t~wn11L-J~rhn11;.i~nn 
'11l l 'Wa\ILL 'l,,itJt11't1~- ~tJmcl t'1£.JS'jflcL u~~iu1 L ~tl L ~L~nt1ltll1tl 
f;'nn11f1,, n11ri1 LLt'l:: n11 LLnif qi'11fi1£.J;f1~ti \IL~mtl\I 

10 . 9. 8 n,n11t1'11tJn11;''1~tl\IL1£.J~L ~Ln'1tJ1:: t!'.Jiri.t if~ ,:;,j'tJ-JtJ1f'l£.J1'~'}
~tJn1ci-Lfl~tl\lijtJ~fl1iJfl1°~ t'1£.J 'l ~n11u1'111~L '1t11::'1t1 

1 o . 9 . 9 1~~- ~tJn1cl~,::ih~ 'l ~n1::u1~n11L1£.J~n11t1tJ~D\ILn'1r:.it'ltiif ~tJ1 9n:; 
u1ii1,1nt1111"Wa\ILL 1,,itlt1tJ1::ii1tl4fti£.Jt'l:: 6 o fl&ti1,tJ1::;1~j~nni~'l 
~'1 1~ 1£.J1lflltJnLLt'l::Lfl~tl\I'lif111£.JL ~mtlufl1'1tintJci1-Jt'l::f fl !'.Jt'l:: 15 

U1!:tlln4ftl£.Jt'l:: l 0 ,:;,j'tl\l.:ftl'11,lnLL '1ci\l~r:.Jfi'1;f ~tll;l'1'1-il!'.J 
10 . 9 . 10 fllfl'l1,::~tJ\IS'jLfl~tl\lijtJ- ~tJmcl~L '1t1l::t1t1L ~mLnL ~' t1fl\I, oJtJt1~tJn1cl 

1'11-J '1 ~i11,,'11ma!'.J'11£.J 
10 . 9 .11 flc,::,j'tJ-J~f1-JniJ im!-Jf'i'u'11flitJLL~::u1n:-11'li1'~'l-~tJn1ci-Lfl'fl\1~'1 
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tlcil\IL 'Yl)Jl::L'f1JL ~tliJtl\lnUPJfiliti'[J 
1 o . 9 . 12 n 111::i7m:: 1'1'1111.JUatlflti[)Yl\1111[) 1. ULLa::111[JUtln~tl\IL7[JuL tlut1111.J 

1u~'1,tlU,,tl\lfll~L'ftlU,::ifl\lfl1::'Ylll°ntl~"atl'1L1a1 

10 . 9 .13 uij,::s:litlrll'YIU'1n~Lntll'1L v;tli!tl\lnUfJU;iti~1JlnL ~[J\IL'1flf111Jfllfl11 
i!u(u ,\ltlci1\11::i7'11:: 1\IL ~tlL1J'L ~Ln'1t1111JV1f u1fln 1. ~LLriL~n1J1n,u 
Lnu' iJ L ~11::,::s:l ~·laL8[)'1fln 11L 1[JU f '!ltl\IL~n 

10.10 thtl11Jtl1lltJTI 

K~· 
J 
~ 

J 

1 o .1 o .1 t11Pi'tl\ln11,::;''1~fl\IL1[JuL ~L V11J1::L'f1JnuL'f111~n11L1[Juf,,t1\IL;)n L 'Y11i 

fiq'1~Ufl 11,::;''1n11tlcil\IL 1 

1 o .1 o . 2 ri1u;;,,11 n11tiT~tl\lu~u;in11nun111.Ji'uiJ1"L'(111~a"LL1'1atl1J 
L ~fin 11L 1[JU1'11'YW1"1L'f,rh::s:l'litl ;\itlLR[J~ '1 LL~n LL'1n '11\1 rlUtl cil\l L 1 

1 o . 1 o . 3 "l un11;''1u11[)1n1""l u~tl\IL1[Jut'1m i.tun11iJ~filiL tluV1an~ufl11s:l 
tr,;[Jf1Li1~tlJtl::L1tl1\I 

10 .10 .4 t11ri1U1.tlU'11LUh\IL1[JU,,Ul'1na1\ILLa::t1Q'LU,UU'YlLLl'i::Pifl\ln11L~L;)n 

L tlun1a\ld1~tlJ 1 un11;''1fhn111J ri1ufl11,::fi1L ilun11tlci1\IL1;\I,:: 

'Y\11. ~n11L'ftlU 1,1L'fi'1\IL~1J1.J1:: L'fun 11al'1" Ltiu11q~a;iflq,, 
1 o .1 o . 5 "l"11,::t)1L ilun11tlci1\IL 1;\l,::11'1tia'1PJfilili[J 1. un11L1[Jun11L'ftlU 

Lti~a;i 

1 o .1 o . 6 ,\IU11[Jl[Jfi'1iflfl111::i7'11::1\IL un11L'fi'1\lt1111J1.Jatl'1ti[J 1 u~tl\l'Y1'1t'itl\I 
1::V1-J1\I t 1\IL1[JUL ULs:ltl\lnU t1\IL7[JUL U'UU'Yl 
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