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This research was aimed to 1) study the effectiveness and the effectiveness 

index of activity package comparing with the standard criteria 80/80 and 0.5, 

respectively, 2) enhance students' achievement and analytical thinking ability 

including learning improvement and 3) study students' attitude towards activity 

package. The participants were 31 students from 12grade students at Lalomwittaya 

School, during the 2nd semester of 2014. The instruments were 9 activity packages, 

learning achievement exam, analytical thinking ability exam, and satisfaction 

questionnaire. The results were the followings: 1) The effectiveness of the activity 

package in terms of learning achievement was 84.34/80.04 which was equal to the 

standard criteria, the effectiveness in terms of analytical thinking ability was 

84.34/62.00 which was lower than the standard criteria, and the effectiveness index 

of activity package was at 0.5824 which was higher than the criteria. 2) The students 

had the posttest scores of the learning achievement and the analytical thinking 

ability were higher than that the pretest scores at a significance level of 0.05 and 

learning achievement and analytical thinking ability improvement are in medium 

level (<g>= 0.68 and 0.48 respectively). 3) Student satisfied with the activity package 

at a high level. 
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'U'VIth 

1.1 fi111JL\h.t111LLil::fl1111ihflty'Uti.:JUtyVI1 

'i ' '3 1 "' .,1 • I 1• I ' "' 1 ' .,1 ' d .,1 .., L~f1LL Vl'lf1'111"lf1't-}1 I'll U~ti\JLL u~'l ui"lel1.J'll1'l1J1f1 1.J'll1'l1~ti~L 1~1'VltJ11.J1J1 f1'11f'lf1't-}1'Vltlel1J1tl 

nu-J1L tlum1~1'1'li"l111l1' m111~111 11CJ LL~~~~u1~ nt~m'Vl'llV'li"ltJ 1Ji' LLn m1Pin~1~ L iiu~ L1E.Ju 
~ ~ 

LiJuf'luein~1'l Vl1l1t~fi'l m1 1 ~~'L1t~u'Vlni"lu 11i1'ffivm~1'u1 L ~:u'Ylum1:u1' LL~~'ll1~~un11ru 
\J 'U • '\1 \.I '\1 

~flEJI'l~1.J~~1.J1~fltJJl1'Vl'lJEJ'l~1.J 1 mli1'l.l1 f)~~~ L vh~~~vi'111i1' L~tJU119'1~1f1-ffmi1n~vY'l1~~tJ~~ururu1 
• v v 

i"l11l.l~1l.l11CJ11.Jm11'tJ~ LL~~~\J 'l ~nvY..:!EJ'lVI1'll1~L1tJ1.J~~~11J11CJL1tJ1.J~hi11'ltJhJ1J.[v~1tli'!Ji'11.J 
~ ~ ~ 

L 1~1 ~muvl LL~~v1~11"1qJ~n'll1~f111VIi'1-1 ~mul'l1vm~1 ~~L1t~u 1~ -ffm11l~l'lvY..:!1um1LLtlUqJV11 

iLF111~t.iLLfl::&1-.1LF111::t.im1l.!TI1.J'Vlm::~tJ (~'Vlfi'Vl1 ~l'l~iJl'l1Jl1'Vl, 2553) 
'IJ ' ' 

L~\Pl1.J11l.Jru'lJEJ.:J'Vl1~11'lJUqjrY~m1Pin't-}1 LL ,..,,'111~ fl. 9'1. 2542 LL~~ LLm 'lJ L ~:u L~:u ( uuu~ 2) 

w.f'l. 2545 1i-1~~1-1&1..:!1"1l.l 1 'VIEJ1 ~L tlu~-.1i"ll.lf1'11L1E.Ju~ ~~1..:! Lvm~1 ~1"1\J 1 'VltJ'Vlfli"ltJ~~'~LtluvhLtlu ' ~ , 

~Wo11.J fl'Vli)~f))1'1J 2551 n1VI1.JI'l~1111Cl1.J~~11"1ru'lJeJ-.1~L~ti1.J H 5 U1~f111~'1~1111Cl1.J~~11"1ru 
cQ 'I Ill 'U Q) 

U1~ f111VIi'1-1 ~€) Fl11l.J ~1l.J11Cl Ji'11.J f111 ~~'ll tl'l~ L1tJ1.J Ll'l tJ LU'Vl1 ~i"l11l.J~11J1)CJ Ji'11.J f1'11f1~i Li"l11 ~-H 
~ 

'Vl1~11'llUqjqj1\f111Pifl't-}1LLvf'l'll1~ 'Vl.f'l. 2542 LL~~LLm'llL~l.JL~l.l (uuuvl 2) 'Vl.f'l. 2545 LL~~VI~fl~l'l1 

LLnun~1-1m1Pin't-}1~u~u~i11.J 'Vl'Vlt:i~m1'll 2551 1 ~m1ll~1A'runum1~~u1n1~u1um1f1~ 1 'IXLn~ 
... • v 

tltl~L~tl\J l~tJLUW1~n11~~iLFl11~t.i f111f1~&1-.1LF111~t.i fl11f1~EJci1-1~~1'1~11R n11f1~EJci1'1lJ 
'IJ 

i~11Wqj1W LLfl::fl11f1~EJci1-1LU1.J1~tltJ (mlli'll1f111 m~'V111-1Pifl't-}1fif111, 2546) 

fl11~~iLi"l11~t.i ~El F111l.l~1l.l11tl11.Jfl11..J1 LL \JflLLtlflLLtJ::EJ'IR'lh~flEltJI'h\l 'l 'lJEJ\l~\l1~~\lVI~\l 

~\lm~ L iJu1l'll:l~\l'lJeJ\l L~eJ\l111VI~EJL Vll'lf111ruvvn Ltlu"'1ucivt~ 'l 11'll1~nvuJI1t~m: 11u1..:J LL~~VI1 . , 

m1l.l~l.l~ufiL~\lL Vll'ltJ~'l~VI11..:Jv'lf'ltl1~nvuLVI'hJu-J11lm1:uL ~v:u LEJ\l~l.l~w5ti'uv~1'l1 1 EJ~ 1 1LUu • 
LVI \PI v::1 1L tJut..~~ L ~vvi'1m1ll Li1hLL~~L ~tJI"l11l.l~:u~w5'lJv-1~'lvln1VIu~1 ~~n~w~'lJEJ'Im1~~ , 
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.Q ~ I " II dl II .Q ~ 0 CLI Q. ~ QJ V ~ 
1LFI11~'1<1LL'll-:JeleJnLU'U 3 1'11'\J FIB 1'11'Uf1111LF111~'1<1Fl11lJ~1Fl~ f1111LFI';i1~'1<1f111lJ~lJ'V'I'U5 LLfl~f111 

1Lm1~~'1<1~nm1 (Bloom, 1984) 

f111~1'lf111L~t~ufLLtJtJ1{J~mm1L~t~uf 5 .fru (5Es) Li]un~m1l.l'l-1rt-:~~~-:~L~1l.l1~11m~t~u 1Jl~u 
L~1 ~'1-11 fl11lJ~ LL~ ~~~1-:le:J-:1 fl Fl11lJ~~1 tll'l'U L e:J-:1 ~~ fl~ fl 1';ilJ fl1';i L~ ti'U ~th ~ fl e:Jtl ~1 tJ .fru ~~1~ f111lJ 

~ ~ ~ 

~uh (Engagement) -5u~1';i1~LL~~fl'U'I-11 (Exploration) -5ue:J5tJ1EJLL~~~.:~-ilm'11tl (Explanation) 

.fru"UtJ1tlfl11lJ~ (Elaboration) LLfl~.fru1.h~Lii'U~fl (Evaluation) f111~1'lf111L1t~uTI~tJ1-ff1n~mm1 ~ ~ ~ 

L~vuf 5 ic--.fru L U'ULL'U1'Vl1-:J'I-1rt-:~~'il~"li1t~1 ~11m~tJ'U~c;).J'U1J11'UL da'l-111"ll11'Vlmi'11~1Pl{ ~n~~ 
m~tJ1'Uf111'Vl1~1'VlEnl'f1~1'1{ ~n~~ m~mum1fi~ LLfl~~c;).J'U1~fl~l.l'J'VlB'Vl1-:~fll1L1vu 1 ~~-:~;ffu 1Jl 

LLfl~~-:J~fi'Vh1~1Jm1vuiiL~I'lfi~L~-:Ji'VltJ11'!1~1'1{~-:~;ff'U (~l.l'U~ LLozllJ~'U LLfi~Flru~, 2555) 
~ 

~1 f1 f111Pi f1~1'V'ItJ';h f1111-iJ'll~ n~ fl';i';il..J f111L~tJ'U~ L tluifim ';i~ 101 f1 11 L~ tJ'U f1 1';i~e:J'Uitl'l-1rt.:l~ozl1 tJ . ~ 

~-:I L~1lJ 1 ~U nL~tJ'Uiifl11l..J ~Fl11lJ L oih 1 ~ 1 'UL d e:J'I-11i'Vl tJ11'!1~ IPl{ L ~ e:J-:1~ 1fl"ll~ fl~ m1lJ U1~ f1 e:JtJJ11 tJ ~ e:J 
~ . 

LLfl~n~m1lJ~'I-1fllf1'1<1f11EJLU'U~tl511lJLLfl~~wr~~1tl 1~LLfi fl11fi-:Jiie:JtJlju~~1tll'l'ULe:J.:! fl11'Vll'lfle:J.:! 

fl1 1 ~ e:l ~ 11 fl1 11 -ff L 'Vl FlU F1 fl11 L 1 tJ 'U ~ LL tJ tJ11l..J ij e:J L oV 1lJ11 'U"ll~ n ~ f1 11lJ ~ ~ ozl1 tJ 1 ~ c:J L ~ tl'U 1Jl-ru " . ~ 

11-:1 L~EJ'Ufl~fll..Ji'VlEJ1 L U'U 1 1~L~tJ'U"U'U11'lflfll~ u~~U'UUfl L~tJ'UeJ~"U1~ m~tl1'Uf111R1'11LFI11~'1-1 • 
LLft~~ft~lJ']'VlB'Vl1-:Jf111 L~tl'UeJ-:1 hJ~-:~ L vh~Fl11 ~~ L i1u 1J1~1f1 11 tJ-:11'U~ftf1111.h~ Liiwn C.I'U e:J fl"U e:J-:1 

~1Uf1-:J 1'U-rtl1e:J-:JlJ1 1Pl1;i1'U LLft~th~ LiJ'U F1 UU11'V'I f111~ f1~1 ( ~lJI'!.) ~'V'Itll1Fl ~ LL 'U'U fl11tb ~ LiJ'U Fl tu.fl1'V'I 
... 1 1 

.fl1CJ'\Je:Jfl';je:J'\J 3 Ufl11~f1~1 2555 "UEJ-:Jh:JL~tJ'Uft~fll..Ji'VltJ11'UI'l1U-:Jeff~ 4 ~L1CJ'UR~LU'U'VhLU'UeJ-:Je:J~ 
~ ~ 

1 'U1~~tl~ LLfi~UeJEJfl':h~1'U~'U ., (GhUf1-:11'U-rtl1e:l.:!l..J11'11;i1'ULL~~tl1~ Lii'Ufltu.fl1'V'If111Pif1~1, 2557) 
I .. ' 

LLft~'V'Itll1~ftf111'Vl~~e:Jtlfl11~f1~1.fr'U~'U;i1'U (0-NET) ~'U:U'5tJlJ~f1~1U~ 6 lJ11Pl1;i1'U 1 1.2 (LoU1 h .. ... 
m~'ll'"J'Uf11';i"LLft~Fl11l.l~1~~"lJe:J-:JnT~ci1tJ'Vle:J~"'n~ru~'Vl1-:J~'UQm1l.l i1c;).J'U1f11';i"lJB-:J~-:~ii"liiiPl Fl11l.l 

'1<1ft1n'l-1ft1tl'Vl1-:J"!i'"Jm'V'I m11"li'L 'VlFIL u Lft ~"li1m'V'I~ii~fl~e:Jl..l'U~t1 LLft~~~Ln~~e:Jl..l iim~tJ1'U m1~tJ • 
L~1::'1<11Fl11l.l~LLft::~IPl1'VltJ11'!1~1Pl{ ~e:J~11~.:J~L~EJ'U~LLfl::'l11F111l..JTI tJ1 "li'th~ 1v"llu) e:J~1 'ULnru"ti 

\1 \1 \J 'U 

Fl~LL 'U'U~~1L~WFI~LL 'U'ULu~tJ 11'1ife:JEJf1l1Fl~LL 'U'UL\l~ t1 1~~'\JU';i~ L 'VII'! (~(11'U'U'Vl~G'fe:ltl'Vl1-:!f111Pimn 
I ~ ) ~~ d Cli d Ill f( d !I V VI 

Lm-:1"111\Jl, 2557 'Vl-:J'Ue:Jl"'ilL'Ue:l.:JlJ1"'il1flf111L 1tJ'U L1el~ 'V'I'U51'!1~1Jl1 Lf1tJ1"lJeJ~fltln1~tl1'Uf1111~~'\JIJl1.:J • 
~ 1 'UL"llft~~~L~tJ'Ul..le:J-:JhJL i1u Lozl'U hh~'U ~u 1m1l.l L"lll.l Jl1m '1<11'Jif~'UQI'!1~1Pli~-:~nft1tlb U'UL~e:J.:J 
'U1l.l 511l..l LLft ~ ~ L~ EJ'Ul.l e:J-:Jl1 L tlu L ~e:~-:~ EJ1 n 1 u f111Vhfl11l.l L .V 1 h u m~ EJ'U~.:J L~vu1'Jl1 v m1vl e:~-:~li11 

~ ~ 
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L~mn'U ~'U e)~~~ n1'jLLE.Jnn'U'l.l8~1f'l~bJ1'1l:w ~1'Uh1ti VJ1'U1Vlti LL~~m~'U1'Un1'jbbU~L'Il~~m.ru1:w18;6'f 

th:1 b~'Ub 'VI~ 1-d~ m U'U b~e:J~~1~11J 1 'U L~e:J~ m1~1EJVle:J~~ m'ru:1vn~~'U~m1:w 
~1m 'Vl\Pl~~vr~mi11~i:5'E.Ji5~ii LL 'U1A~~Ii!:::'WI'li'U1"1l~fhl fl'j'j:J.J LL 'U'U1n:5'mm'jL~EJ'U~ 5 ~'U ~b 1J'U 

" \I , d.J \1 

n 1'jf\(;)1 bf'l 'j1~v1 L ~ mJ 1:w 1<th EJ 1 'U n1'joW\JI,J'U1~ ~ ~:w ~VltV11~ nl'j L ~ EJ'U LL~ ~ m <jf) ~i Lf'l11 :::v1'l.l a~'t! n L ~ EJ'U 

~'UiruEJ:wPim~nu~ 61Vf?f~~'U 
'\J 

1.2 1\Pl~tl~::~.:~f'iuft::~:w:w~!1'U"'J€l.:Jn1"a1~v 

1.2.1 1\Plt'ltl-a::ff.:~fi'"'J'tl.:Jm-ai~v • 
1.2.1.1 L ~8Plm,1'\.J1:1~VJ5JlTVm~::th::~VJ5~~'l.le:J~"ll~nli!m'j:J.Jtl1'H~CJ'U~ LL utrJn:5'm 

• '\J :w 

n1'jb~EJ'Ui 5 .ff'U L~e:J~ m1ri1EJVle:J~~m,ru::m~'W'UQn1'j:J.J'l.J8\I'IYm~EJ'U.ff'UiruCJ:wPimnu~ 6 t~mViCJu 

n'Ubnru6f'i:w1\PJ'j;'i1'U 80/80 bb~:1 0.5 \Pl1:W~1vl'U .... 
_J Ci1 Q CV .! Ql I Cll Q.J Cll V d ~ 

1.2.1.2 b ~m tJ1EJ'U b VJEJ'U~~?f:Wt]Vl5Vl1\lm1L 1EJ'Utl€l'Ub 1EJ'Ubb~::'Vl~\l b 1EJ'U'l.l8\I'Um 1EJ'U"ll'U 

iruCJ:wPim~nu~ 6 ~b~CJ'U t~EJ 1 "li'"U~nlilm1:wm1L~EJ'U~bb'U'U1n:5' mm1L~EJ'U~ 5 .ff'U b~e:J\1 m1ri1eJV1eJ~ 
q '\1 d.J 'U 

d Cil Q 1,1 or:::;:. .c::t. I" I Qj CV Cil 

1.2.1.3 b ~ m tJ 1 EJ'U b Vl EJ'U f'l11:W ?f 1:w11 (1 ~1'U m 1f'l m Lm1 :::'Vln 'tl'U L 1 e1 'U Lb~ :1'Vl~\l b 1 CJ'U 

'l.l€1\I'IYm~CJ'U.ff'UiruE.J:wPim~nu~ 6 ~ L~CJ'U t~EJ1 "11"11~ nlilm1:Wn11b~CJ'U~LL 'U'U'J n:5' mm1b~CJ'U~ 5 .ff'U 
q 'U d.J 'U 

d I CV V 

b 18\1 nl'jmCJ'Vl€1~~ m'ru:1Vl1\I~'U5n11:W 
' d 4 ll ll q 1.1 Q.l .:! q 1.1 

1.2.1.4 b ~e:JP1n'1,1f'l'J1:Wn11'Vl'U1Vl1·:Jn11b 1EJ'U~1'U~~ii'f:Wt)Vl5Vl1\ln11b 1CJ'U bb~:1~1'Un11 

f1~1 bm1:1v1'l.l8\l'!!m~EJ'U.ff'Uiru EJ:WPl m~ntJ~ 6 ~ b~EJ'U t~ EJ 1 i"U(;) filii m1:wm1 b~ CJ'U~bb uvr n:5' m nl'j 
' '\J :w 

Q IJ ~ cJ I Q.l CV 

b1EJ'U1 5 'l.l'U b18\l m1mEJVle:J(;)i:ltl~ru:::VJ1~~'Ulim'il.J 
" ' 

1.2.1.5 b ~8Pim,1m1:w.W\I~a1'i!'l.JeJ\I'!!m~EJ'U.ff'UiruEJ:wPin~1u~ 6 ~b~EJ'U t~EJ 1"11"11~ 
' 

.c::t. d IJ q,/ IV oe:i \1 ~ d I CV 

1.2.2.1 "11~tlli!m1:wm1L 1tJ'U1LL uu1n~mm'jL 1tJ'U1 5 'l.l'U L 1e:J\I m'jmCJVJe:J~~m,ru:1 
, \1 d..J \1 

V11\I~'Uum1:w iitJ1:1~VJ6m~ hJ~1n"i1 80/80 Lb~:::iitJ1::~VJ6~~ hl~1n"i1 0.5 
' 

ri1tJVle:J ~~ n~ru~Vl1\loW'UQtl11:W i1 ~~~:wqVJtVJ1\I n11 L ~tJ'U'Vl~\1 b~tJ'U~ ~n"i1~ ~~:wqVJtVJ1\I n11 b~tJ'U 
I Cll I Qj Q.J 0 Q.l c..::::..d CV 

f1€l'Ub 1CJ'Ue:JtJ1\I:W'UtJii'f1f'lqjV11\Iii'f(l\Pl'VJ1:1~'U 0.05 

1.2.2.3 '!!m~tJ'U~1~1''Utl11:5'~nlilm1:wm1b~tJ'U~~bEJ"U~nlilm1:wm1b~EJ'U~ b~e:J\1 m1 
'\J ' '\J 

ri 1 EJ Vl v ~ fl n~ru~ Vl1 \loW '!.I 5 n 11:w i1 f'l11 :w ii'f1:W 11 r1 ~1 'U n1 1 f1 ~ i L f'l11 :1 v1'Vl ~ \1 b~ tJ 'U "'" n"i1 f'l11:W"' 1 :w 11 r1 
' '\J 

II .c::t. Q ,-I .c;ll I .c::IIQ.J 0 Q.l .c::t.c.d CV 

m'U n11f'l~1 bf'l11:::VI tl f:l'Ul 'i~'Llf:J CI1~:W'UCJG'I1 f'l '1JV11\16'1"\P1Vl'H~~'U 0. 05 
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flJ Q.J .::::.1 tJ ~ ,d 1 Q.J QJ d II I-' ""l' 1.1 

1{]''ilmf1TH'HJ'W~ 5 "!J'W b'Hl'l f11'H11EJ'Vl~V\!;ln'l~t\J~'V11'1~'Wqm16J 6JI"1116Jn11'VI'W1'V11'1n11b1EJ'WV\1'W 

t:.J!;l ~6-1 '1'Vl~'V11'1 m1 L~EJ'W LL!;1~~1'W m1AV~1 LF111~,;~ ~ 1 'W'S'~~'IJth'W nm'I~'W 1 tJ 

1.2.2.5 trm~EJ'Wffi~-r'IJ f11'j~ Vlf11'S'L~EJ'WVV~ EJ 1 .ff~V~ rhJn'S''S'aJ b~EJ'Wi bb 'IJ'IJl{J~ m f11'j L~ EJ'W i 
5 ~'W L~eN m1~1tJ'V1€JV~~n~ru~'V11'1~'W5m1aJ :Um1aJW..:J'vml'il~~m'S'~V~fi~m'S'aJ 

' 

1.3 "lleJ'IJb"ll\Pl"lleJ·mTa1~fl 
• d9 

1.3.1 n~1l'V11"1n'l~1 • 
mi11~Plf1~11~LLrl '!Jm~tJ'W.ff'WlJ5t111Pln~1U~ 6 L 'S'..:JL~tJ'Wl;1~!;1111'VltJ1 Jl1F1L~tJ'W~ 2 

• 
tlm1Pin~1 255 7 ~1'W1'W 31 F1'W 

1.3.2 'j~fl~b 1~11 'Un11'Vl\Pl~f).:j 

b~aJ~V~fi~m111f111b~tJ'W~~..:~Lb~i''W~ 8 5'W11F16J 2557 i'i..:~i''U~ 23 6Jn11F16J 2558 1-ff 
" 

nm1'Um'S'~\Pln~m16J 16 m'IJ 

Ji dOJ~ OC>OI 

1.3.3 b'\Jfl'V11'Vl L"ll L'Un11'Vl1'J~fj 

b d ~'\111~ '111:~,n1sU''V1V~!;1 ~'~fl~ '~d biJ 'U b -d' ~'V111 'U 11 t1i 1J1 6ihi 'V1 tJ 1 1~ ?ti "Ill 133245 

· .ff'Ul1'5lJaJPln~1 tl~ 6 L~~..:~ f111~1tJ'Vl~V~~ n~ru~'V11..:J~'Uim116J ~1'U1'U 16 -&1 LaJ..:J 
' 

' v 

1. 4.1 iJ m~tJ'U:i1t:.~~616J'1Vl5Vl1..:J f11'H~tJ'U LL~~I"11111?116Jl'S'~~1'U f11'S'AI'l1 LF111~,._;~..:J:V'U 

1.4.2 L U'ULL 'U1'V11..:J~1'V1-r'IJm~?t€l'W 1 'U f111'111"lll'l n"ilm'S'lJnl'S'L~tJ'l.J~LL 'IJ'Ul n~ mf111L~EJ'I.J~ 5 .rr'U 
'U'U "' 'U d.J 'U 

1 tJ~IJ).J'I.J1t:.~~611J'1Vl~Vl1..:Jf111L~ tJ'U LL~:::m:::'IJ1'U m-af\\Pl-a:::~'IJ~..:J"ll€1..:!'11 n L~EJ'U 1 'Ui'll1~'U 1 

1.4.3 L tl'ULL 'U1Vl1..:~ 1 'U m-a~~'U1n"il m-aJJm-aL~CJ'U~L ~t~~..:JL?~~lJ 1 VI~ b~CJ'Ubn\Pl m':im:::~'Ut~mn~ 
" " ' 

1.4.4 iT n b~ CJ'U?~11Jli~"'~ 1..:~t~..:~ l"i'F11111n~~1 t1 \PI 'U b t~..:~ bb~1 111F1111J~~1~ tJ ~~'U 1 fl::: bb 'U'U 
" " 

Vll'l?fti'IJ 0-NET 1Vfb~1J?f..:J~'U 
" 

1.5.1 "q\Plrl~n1':i11n11b~fl'Ui 

'lllPln~m-alJnTH~CJ'U~ 'V11J1CJi'i..:~ 'lll'lfi"ilm':iaJ b~~..:~ m-a~1EJ'Vl€ll'l~n~ru~'V11..:J~'Uim116J 
.. 'U , , 

.ff'UlJ5CJaJPln~1U~ 6 ~b1J'U1ULL'IJ'IJf111~11lf111L~tJ'U~LL'IJ'IJln~mm1L~tJ'U~ 5 .ff'Uth:::nt~'IJ~1EJ 
\J \1 ':..J 'U 

..:::lro .,J .d v cv q v .. 
"IJI'lf1"ilm11JV1 1 L'S'~.:l C'lfl'l!l-OJ~V11-!I~'W~m16JbbG'l:::f11'H'1f1'1:11~'U~f'116'fm"lJtl'lb6J'ULI'l~ 
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0 0 
Q q 4 I I 1 q 

"Q~n'ilm1l.l'Vl 3 mJ'l f1!JLLVI'ln1111l.lf1~l.ltJtn'ltJG11~ 

~ .d 4 d 
"!l~n'ilm1l.l'Vl 4 b1tJ'l m1~G1l.lL~tJ'Vl~"'tJU 
' 

Q .d d IV ,d.q Q.c::lio Q.l OV 

'l.l~f1'ilm';il.l'Vl 9 b';itl'l W'U6f11';il.J'V1Lf1~'il1f1tl'V16~~'lltl'lLWI'ILL~~oWU6f11';il.J'iJ1f1~L~I'l 
' ' ' 

cu .:! Cl 

1.5.2 llJftftlHl'YIG'VI1-:If11':iL 'lV1J 

L:J~G1m]'Vl~'V11'lf11';iL1EJ'U Vll.J1EJfi'l fl~LL'U'U.ffi~'il1f1f11';iVhLLUU'Vl~G1tJUVI~'lL1EJ'U~'lbfi~ 

'il1 n n11~ ~ ii 'il n ';i ';il.J n11 L1 EJ'U -n~ v1-ff"ll~ ii 'il f11';jl.J L~tJ'l n11 ~1 EJ'Vltl~~ m~HU~'V11'l~'Ucrm 1l.l 
" ' ' 

i"!!1"1i11vm1 .fful1utJl-lPimntJ~ 6 tlm1Pimn 2557 ~'lLU'ULbUU'Vl~"'tJu~~~EJMG'I~1'l,r'U 
'U 

II Clit. ea. fl 

1.5.3 f'l11:Uft1:U1'lf:I~11Jf11'lf'lfl1Lf'l'l1Z111 

fl11:UG'I1l.l11fi~1'Un11R~1Lfl11~~ VlmtJfi'l L:J~f111L1EJ'U~~1'Uf111R~lLfl11~~Vi1~'i11f1 
" 

bbUU'Vl~G1tJU~0~v1~G'I~1'l~'UL~tll~f111R~lLfl11~~ 3 ~1'\J ~tl 
1.5.3.1 m1iLfl11~~fl11l-l4'11~ru ~tl f111~'UVI1flru~m~ru~~L~'Ui~'ll tJ'lL~tl'l1111 u 

v ' 

LL4~l.JtJl1'l 1 (;l1l.lf1!JLf1fiJeYl~rl1VI'U~1~ 
.Q ~ Cl.l cv ~ d 11 ~ d..::~ Cl.l 0 v 

1.5.3.2 f1111 bfl11 ~VIfl11l.J G'll.l~'U 5 fl tJ f111 fl'\..1 V11G'I .:'I'Vll.J fl11l.J'VIl.J 1 EJ'U tJ G'1 1fl qj 'lJ tl'l 

.,j 1 I I 

L 1tl-.3111 'UU.'llj:U(;l1'l '1 

1.5.3.3 f111l Lfl11~~VI~ f1f111 ~tJ f111~'UV11Lfl1 'lG'I~1-.3 bL~~1::UU'l.ltJ..:Jl(;lfl ~'l'l.l tl'l 
' 

L~tl'l111 Lb~~n11m~vh1Jl1'l '1 ~vh1 ~~.:tb'VI1;h,!'Ufll.lfl'ULU'ULtJm'lJ 
' " 

1.5.4 f'l11:U~.:J'VUl L'il 

fl11l.l~'l~tJ1'iJ Vll.l1Elfi..:J fl11l-lR~Li1uttitJn11~flii'ilm1l-lf111b"1EJu1 L~tl'l f111~1EJ'Vltlfl 
" 

~n~ru~'V11'l~'U5m1l.l ~1EJ'l.l~ii'ilm1l.lm1L1EJu1LLUu1n~mm1L1vu1 5 .ffu LfltJG'I1l.l11fllflfl11l.l 
, " '\1 ~ \J 

~'l~tJ h 1~'il1f1 LL uu'lJ1::Llj'Ufl11l-lVi..:JwtJ 1'il~ij~ n~ru~ L U'Ubb UUl.J1(;11~1WJ1~l.l1ruFh 1~EJ~'il11ru1 

eJ'lFlU-;i~f1tlU 3 ~1'\J ~'ld 

1.5.4.1 ~1'UU'ii~EJ'IJ1L-ff11~LLrl 'l.lfln'ilm1l.Jf11';iL1EJ'U1ijf1ijmj'm1EJ'U 1un'ilf111l.lij 
' " " 

fl1~bb 'il'l~ijoU tlbG'I'U tlbb 'U:: ~oiJfl L'ii'U ~ 1'\J b oU1 1'iJ~ 1 tJ ij'll'U1fl ~ f1~1~ L Vll.J 1 ~G'Il.J L -d tJVI1 ~ fhVI'Ufl 

1 uii'ilm1l.lf111L1EJuijfl11l.lb mn~G'Il.lnuirm1vu vh 1 ~L i1 hLL~~ biiflm1L1EJu-rl~~ L 1mffi -uJ. un11 
" 
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LVI:IJ1~i;'fl.Jfl'IJL ifvVI1 '!bEJ 1 ~L oU1 hL~el.:J~L~EJ'U 1~~ LL U'IJ'VHili;'leJUiiP111lJEJ1n~1EJL VI:IJ1~i;'fl.JflU'UnL~EJ'U 

1.5.4.2 ~1'Um~m'Un1'l MLLrl rh:Jn'l'll.Jn1'lL~EJ'Un1'li:'f€l'Uiim1l..IU1i:'ftiL"\J -&tt~el'U'!Jel\1 

n"\Jm~2..1"lhEJ 1 ~um~EJ'Ui:'f1l.l1~Cltl~u~1~ n"\Jm~l.lm~L~EJ'UVh 1 ~unL1EJttiim12..1a1l.l1~Cl ~1t1m~~~ 
1LP1~1~VI1~~~'U 

1.5.4.3 ~1'U~!;1~~~ 1~LLrl UnL~EJ'ULn~Pl112..11'"\11nn1~L~EJ'U1'~1EJ'll~fi"\Jm~2..1LLUU'rn 
'U 'U Ill d.J 

~~n"\Jn~~l.l1tl1~u~1~tl~~~11t11~ 

1.5.5 um~r.J'IJm'i:ULfl{l um~r.J'IJmi:u'lh'IJm'l1-3 u.a::um~mmi'i:ue:ie'IJ • • • 

UnL~EJ'Un~l..ILrl-:1 Vll.J1EJ~.:J UnL~EJ'Uvtl.~Lm~LU~EJ 3.55 - 4.00 

um~EJ'Un~l..IU1'Un!;11-:J VI:U1EJti-:J UnL~EJ'Uvtl.~Lm~LU~EJ 2.41 - 3.54 

2.10- 2.40 



d 
\J'VI'VI 2 

.:::::r.v .o:!l 0.1 v .:::t. o<::ot. tf QJ ..4 ~ 
.:!1'U'dli!CJ b 'Hl.:! n1~W~'U1~11l..IG'l1l..J1'H1 ~1'U n1~~mL~~1~VIbb!;1~~!;1G'll..I']V15V11.:Jn1~ L ~ CJ'U"lltl.:! 

irm~t.~'U.ff'UlYot.~l..lf'imntJvl 6 L~eJ.:~ m~t11t.~VleJ~~n~ru~m.:~~'Utim~l..I~1EJ"lf~n:um~l..lm~L~EJ'U~ 
' ' " 

LL\J\Jli1~n1f11'Sb~CJ'U~ 5 .ff'U m~CJ 1~f'in~1Lt:Jf1i;'f1~LL(;l::;.:J1'Ul~CJ~1.:! 1 vlL~CJJ-iJ't:J.:J~.:J;j 
:..1 'U " 

" 
2.2 i'!J:ij'mm~L~EJ'Uf 5 oU'U 

2.3 m~~~iLm1:::'l-1 
cv t:! q 

2.4 ~!;1G'll..I']VltiV11.:!f11~L ~CJ'U 

2.5 R11l..I~.:!WeJ1'.il 

2.1 "l~n~m·nJ 

2.1.1 fl'l13.1,3.11t~'tlv<~~'tl~n~m3J • 
uru"lfl..l Pl~G'l~ml'l (2537) n~1T-J1 "lfl'lf11~G'le:J'Uvt1e:J"lfl'ln:um~l..l fie:J~eJm~L~CJ'Uvt~1EJ • .., , q 

eJ~1.:~'ll~~ntJuti''U:iji'IL .U1li'L U'U"lfl'l L~t.~ni1 ~tJ'IJ~~G'll..l L ~eJ 1 ~~ L~CJ'ULnl'l m~L~CJ'U~tJ~1.:~ii'll~~~V15mw 
, " 'U 

ii~m~m1'VI6'11tltlEh~ b'llu Learning package, Instructional package 'l..!tlf1'il1f1'il::::Lif~1'VIi'U~b~tl'l..! 
~I "' "' '1 "'• I d ' • I ""' ~I "' Lu'U~1CJU~~mLmCJ.:Jb"llu~~neJUf11~G'lt:l'I..!LLUUtl'l..! L"lf'U u~~neJum~u~~EJ1CJ m~L~CJ'U Lu'U\Jl'U , 

uruL~eJ m~vt1L 1"11 (2545) n~11ii.:J"lfl'ln:um~l..I11LU'U"lfl'ln1~L~EJ'Um~G'le:J'Uvl'!i1EJL ~ . .., , , 

,:r n b~CJ'U 1~ -ru~ 11l..J~tl ~ 1-:Jiitl ~~ ~V15.f11 w Ll'l CJ :ij 1'1 L if e:JVI1 Lb~ ~tl ~~ G'l\J n1 ~ ruvl ~ tl.:! f11 ~&'1~1.:1 bi;'l~l.JVI1e:J 
'U 

~~'U1L U'U"lfl'l ., LL~1LL~~G'l~1.:~'oil:::vh~'U~.:~ifL ~f) 1 ~~ L1CJ'U 1~-ru~11l..l~fl~1.:~iitl~~~V15mw LL~~er.:~ 
, I " \1 "' 

'!i1EJ 1 ~~G'ltl'ULnl'lm1l..I~'U 1:uw~tll..J~:u~G'ltJ'U€in~1 CJ 
'U 

U1~.:~fli'n~ m~~VlB (2548) n~11i1 "lfl'ln'.ilm~l..l fieJ~eJm~G'leJ'UvlLtl~CJ'Ul..l1'.il1n"lfl'!m~ 
" 'U , , 

i;'fe:J'U m~1-ff"lfl'lf11~i;'ffl'U'Vll 1 ~bfli'IR11l..J~I'I11L U'U~eJn 1~L~CJ'Uvl:ijl'l1 n ~~~b U'Um i 1 'UU:U'oilU'UUn m~ 
, 'U \1 , 

LeJmG'I1-&'~m•h.:~ ., "lfl'lm~G'IeJ'Uii~m~t.~nl'i1.:~ ., n'U L'!i'U "lfl'lm~G'IeJ'U~1EJU~~!;1 "lfl'lm~L~CJ'U~~,L~:u~tl 
I , I " , " " " 

"lfl'lfi :u m~l..l~ .:~ L U'U"lfl'l"ll e:J.:J ~e:Jtl ~::; G'll..lvl :ij 111 ~1vt-ruvtti1 CJ n 1~L ~ EJ'U . , 
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G'f.fl1yj~ yj~1\Jl~ (2555) n~T;)H-;h "!!~f11~L'1EJ'I..!f11~G'I€J'ULU'Uf'll~Ln~Pil1f1f11~~G'IlJ~G'ITU • • 
~~vrh:H•h:h -q~m~G'I€J'U (Teaching package) LL"~'lJ~f11'H1EJ'U (Learning package) t~m~mL~n 

uv111-ff~i'T:h ""!!(ilm~"'eJ'U" L ~eJ..:JiiJ1n"'li'mieJ'UI'l~ L U'U!3lm1nr~1..:~"ll eJ..:~m~ L~EJ'U~ L tl'U~"'eJ'U'VI~mn ~ 
" '\J 'U 'U 'U 'U 

rr:n:w{ LLIJ!IJ!e:J:w1 LL 'Ul?i(il1 'Uf11~~~ m~ L1EJ'Uf11~G'I€J'U~L ii'U~L~EJ'UL U'Ui;h~'qj 1~ L off1i:J'UVJ'U 1VllJ1f1~'U 
v ~ 

'li'nm~film~1~..:~L tl~EJ'U:w11-ffrh:h ""!!(ilf11~L~EJ'U" LLIJ!'U1-:JI'l#..:~ni1~L1vml11n'U-h ""lj(ilf11~L1EJ'U 
' 'U • 

f11~G1el'U" L yj ~1:! f11~ L1EJ'U~ L U'U n"il m~lJ"lJ €J..:JU m1EJ'ULL":! f11~G'IeJ'U L U'U n"il m~lJ"IjeJ-:JI'l~ n"il m~:w v v 

~..:J"lleJ..:JI'l~LLrt:!"lJ€l..:J'!1m1EJ'U"il~Lfi(ilf'ifl'U ~'l~'UUVl"il~'lLL~l~..:J 3 rh ~'!LU'U~..:JL~tlltl'U '11(ilf11~L1EJ'Uf11~ 
~ ~ " 

"'eJ'U~ L U'U 1 ~~ L1 EJ'U 1~vi'1 n "il f1 ~~lJ 'VI~ €Jrt..:Jil eJtl ~u~ ~ l EJ \Jl'U LeJ ..:~1"1 eJ'UoU 1 '!111 f1 'U 1 'll'l f ..:1 "il:! L 1 EJ nil 

"-q(iln"ilm~:w (Activity package)" 

liJ1 f1~ f1~ 1llJ1oU 1-:JI'i''U G'l~tJ1~i1 "!!(it n"il m~lJ 'V11€J €J11iJ L ~ EJ f1 -j 1"11 1'1 f11 ~G'I €J'U 'V11€J"I11'1 f11 ~ L ~ EJ 'U " , , , 
m~G'IeJ'U L U'U'U1\Jl m~:wm~G'Itl'U 1 'U~m~HU:!"ll€J..:J~€Jtl~:!G'I:W~I'l~G'I{1-:J~'UL ~El 1 -ill 'Um~~l'ln"ilm~:wm~ 

'U 

L1EJ'U f11~G'I€J'U~ L U'U~ L~EJ'U L U'Ua1R ru ~ L~EJ'U 1~vi'1 fl"il f1 ~~11'VI1€Jrt..:Jil e:Jtl fiu~~l EJ \Jl'U L€1 -:J!"i€J'UoU1'!111 f1 
\1 u '\1 -.J 

".. .. !:'I " ~ "' .,. • I.J • I .,. "' d • I < 
~ L ~EJ'UG'I1111~() L ~EJ'U~ Ll'l L\Jl11!3\f1 EJil1yj LLrt:! Lf11'1 f11~L urtEJ'ULL urt..:Jyjq \Jln'J~lJ €J'UL 'U€J..:J111"il1 f1 u~~G'I'U f11~ru 

'VI~ am~ !J rrH'(il 

2.1.2 LL'U'lfl9'1n1'iQ9'1Vh"t9'1fhln'i'i11 

u1~..:~~n~ m:!~Vlt (2548) n~1li11'Um~G'I~1'~"!!~'~n"ilm·n.~m~L1EJ'U{"il:!l'i'e:J..:~~..:~e:Jt!u'U 
, '\J , 'U 'U 

LL'UlR(il~'U\i1'U 5 tl~:!f11~ ~..:JIJ!e:J1tJd ... 
LL 'UlRI'I~ 1 VJq~~Fll1lJ LL\Jlf11Jl1-:J~:!'VIi1..:J~FlFlrt LI'IEJ'I11'VI~ f1~\JllV1 EJ1lJ1tl~:! ~ f1(;11 -ill 'U f11~ 

L~EJ'U m~G'Ie:J'U L(iltJrhil..:~i1..:~ m 1111'1€1-:J m~ Fll1l.m'l11'1 LLrt:! m111 G'I'U 1"il"ll€J..:J~ L1 EJ'U L tl'Ui;•hft' '1J ~1:w~..:~ 
Fll1lJLL\Jlf11Jl1'1~~'VIi1'11.JFlFlrt~1'UIJ!1-:J '1 L'li'U Fll111G'I1111~(1 G'I~Uqjqj1 Fll1111'i'eJ..:Jf11~1'll1lJG'I'U1"iJ 

11..:Jf11CJ m~:wru 15m~~ L 'VIlJ1~G'IlJ~G'f(il1 'Uf11~~1'1f11~L~EJ'Uf11~G'I€J'U Ll'l EJFl1il'li1..:JFll1lJ LL\Jlf11Jl1'1~:!'VIi1..:J • 

LL 'UlRI'I~ 2 Fll1lJ'rj EJ1EJ1lJ~"il:! L tJ~ EJ'Uf11~G'I€J'U"il1 m~:w~Ei(ilm L U'ULL 'VI~..:J L1EJ'U~lJ1 L U'U 
'U 'U 

f11~~(i)U~:!G'I'U f11~ru1 ~~L1EJ'U~1 EJ f11'l1oUFl11lJ~"il1 f1~€J f11'iG'I€J'U f11'i L1EJ'U~1EJ ifi-d'Fl'i"il:!~1 EJV1€J 1'1 v v 'U 

'li1EJ m~G'Ie:J'U 1 ~L 'VIlJ1:!G'I:w LLrt:! 1 off L U'ULL 'VI~-:Jm1:w~a1'V1~u'l1 n L1EJ'ULL VJ'Um~ 1 ~m L tl'U~cl1EJV1€J~'~Fl11:w~ 
'U '\J 'U 'U 

1 ~LLn'l1m1EJ'Ue:J 8\Jlrte:J~'~ L 1r~ 1 LL 'U1VJ1..:~ 1 'VI:w "l 'Uf11~L1 EJ'U~~..:~ L iJ'Um'l~~ (Jl~e:J m~G'Ie:J'ULL uutl~:!G'I:w 1 ~L iJ'U 
'U v 
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Q .c:J QCV 11.1 ~ I CV CV oC:il ClJ oiCiil ClJ II .c:t. CV C!l 

LL 'U11'1(;)Vl 4 U!JG'U.JV'I'U!'i~t'VI11'11'1~f1tJ'UnL ~EJ'ULL~t'UnL ~EJ'Uf1tJG'tll1V'I LL 1(;l~fl:I.JL(;l:W'Uf1L ~ EJ'U 

L tJ'UiJ1EJ~tJI'111:U~"il1 f1fl~LvhJ'U LL Vltl"ilt 1~i1Lflf11G't1 'U f11~LLG't(;l'lfl11:W~(;l L ~'U~€JL vJv'U 'l LL~t~vfl~ 
" " 

U f1 L~EJ'U~'I'lJ1(;)Vlf1'1~tf11~LLG'f(;l'lfl fl f1 LLfltf11~vl1'11'UL tl'Uf1~:W ~.:~1~\11 fl)ttJ1'Ufl1~f1~:W~:WoW'U6:U 11 .g'l 'U , , 

m~L~EJ'Um~G'tfl'U L ~v L u(;l1vmG"t1 ~L~n1~tl~tnvu n"il m~:w~-wn'U ~'1'111:w1~m~e..~~\Jim~av'U 1 'U 
'U 

~tlLL'U'\.J'lJ(;ln"ilm~:w " , 
LL'U1R~~ 5 fl11;ij~amw~'ILL 1~~eJ:Wfl11L~EJ'UTI~EJ~~'VI~f1~1JliVIEJ1fl11L~EJ'U~:IJ11 m~EJ 

" 'U 

1off;ij~amw m ~rueJeJ n:w1 L tl'U m1aeJ'ULL uu 1 thLLm:w ~'I'VI:IJ1EJ()'l~tuun1~ L~ EJ'Um~ae.J'U~ L U(;)Le:J ma 

1 ~~ L~EJ'U 1~ L -if 1 ~1:W n"il n ~~:W n 1~ L~ EJ'U fl1~G'tv'U~1EJ \JI'U L€1'1 1~Vl ~1u-J1 fl1~~~~'U 1 "il'VI~€1 f11 ~tl~U&i'l1'U 

'lJ€J'I\JI'Ut:lf1'VI~€J~~ 1~~'Uf11'HG't~:W LL ~'l~vl11 ~tJf1L~EJ'Ull1fl.fllJ1"iJv\'11 ~Lfi(;lfl1~fl)tvl1V'If1~fl)~:Wtl'U~1 
" " "I 

Bn1 'U€J'U1fl\JI LLflt 1~ L1EJ'Un tJiiflt.ff'U\Jie.J'U\JI1:um1:wa1:w1~mLfltm1:wa'U 1 "il'lJe.J'l\JI'ULV'l 
" 

2.1.3 U':iZLil'VI'tlil.:l"fflfhJn':i'UJ 

'lJ(;ln"ilm~:wa1:w1~mhLL 'Uf11J11:w~m~rut'lJv'lfl1~ 1 off'I1'U~'Iunm~i'imn 1~ LL u'ltl~::: L.nVl , 

" oi:!A .::II I .q 

L 'U€J'V11 L V'IEJ-leJ EJ1-3 L~EJ1 

2.1.3.2 "1l~fi"ilf111:WLL 'U'Uf1~:W 'lJ(;l fi"ilf111:Wd:JwJ'U~~1~\~EJ'U 1 m~tl1:::f1eJtJfi"ilf11~:W 
1 " , , 'U 

L~ fl'lJeJ EJ 1 'U~::: EJ::: L~:WI'i''UL vhtl'U 

2.1.3.3 '11f1ii"ilm1:w11EJ'UI'll'lfl vr~eJ'!lf1ii"ilm1:wVI1-:J1nfl L U'U'l1f1ii"ilm~:w~~f11:::uu~'U , Ill , , 

(Vif'l'U1 LL"ll:W:WW, 2544) 
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" 
1) oH''Ut11 RBm'ib~~mJf1111l~{Bll'll€l.:JeJL~CJ'U 

" 
2) -&'Unlilm'ill RB-ff'U~vh 1 ~ej' L~CJ'U 1~iiG'i1'U~11J 1 'Um'i,Y~nlil m'ill nTn~EJ'U{ 

" " 

n:um'i1Jll11Lm1~t.·h ~€11 ~bn~f1111JboU11'ilLLG'I~€l.fh.h1m~B1 ~bn~m'iL~EJ'U{~ni'1.:J'll11.:1€l€lf11 tJ~n 
" 

4) .ff'U?~'i'IJ R Bi'U~f'l 'jiJ,G'j ~ eJ b~ CJ'UU 'j~lJ'J G'loU€1 f1111J {ffi~ lij 1 n-&'U n lij fl'j'jlJ bbG'I ~-rr'U 
, \1 \J \J 

BiiU'i1fJ tJ11J1?11UVI1?11'i~G11ri'qJ~?I11J1'if.ltJ11 tfl-H~€11 tJ 

5) .ff'Utlflfl1'i'IJ£)U'~ ~€l.ff'U~'lhEJ1 ~~ b~EJ'U 1~t11f1111Jf~1~lil1fl fl1'H~EJ'U 1 'U 

n:um'lll1'1JtlntJ~twlb~1Jb~1J 

6) .ff'U'IJ"a~ LlJ'U~JG'I ~ B-ff'U'IJ"a~ LlJ'Uf1111J{'lJ€l.:JeJ b~EJ'U b~EJm1li!G'I€lUf1111J b oU1 1li! 
" " 

" " oU'UI'l€l'Un1"a?~{1.:J"ll~n:Um"allii~.:JU (1'a"L'll'l~~ "ll1Li'i€l.:JflG'I LL~~f'lf.lJ~, 2551) , .. . 
2.1.5.1 rl1Vf'U~VflJ1~VI:Jb'i~'€l'Vf1LL~~tJ-a~?~Un1"aru 

" CV .o;;;l I CV 

'UflL 'a"EJ'ULL~~~f'l'a.:J 

" 

2.1.5.3 rl1Vf'U~~1L1€l.:J 

2.1.5 .4 rl1Vf'U~Vf~ fl n1'l 

2.1.5.5 n1Vf'U~1l'l~tJ-a~"'.:~~L"B.:~~tJ~m'lll 1 ~"'€l~f1~mnu'I-11L~€l.:~ 



2.1.s.6 nl'VItJiiln"ilm'll.l 1 ~?ltllill'l~tJ'~ti\.rriPl~tJ1~1.'1'~flb1i'l~'l~m1l.l 

2.1.5.7 rll'VItJiilbbUUU1~b:i1tJL:JG'l 

2.1.5.8 b~tlmbift~L:J~!Pl~tlm1i.'1€lu 1?~~ ~tJmru 
2.1.5.9 'VIl'l11~~VJ5m~"llm"llliln"ilm1l.l 

' 

11 

2.1.5.10 n11L-ff"qlilfi"ilm1l.llJ.fftJIPl€ltJril#l(\J ~tJ1~'1Jm~t.JtJvllbLUU'Vllili.'1€JUn€ltJL~t.JtJ .ffu 

Ul b oUl ~U'Vl b~t.JtJ .ffut11~ fltlU n "iJ f111l.J .ffu?~1U (:.J G'l fl11 b~ t.JtJ bbG'l~vll bb UU'Vllil i.'1 tlU'VI~'l b ~ t.JtJ b ¥1 tl Iii 
" ' 'U 

~ "' vool • I ..I 1· I 
~'JIPlf111l.ln11L1t.JtJ~V1Luc;wu u 

2.1.6 m~'VI1th::il'VI3111'Vi"'I£1.:1"1Jflihm~~11 • 
fl11'VI1U1~i1'Vl5ill~"lltl'l"lllil n"ilf111l.Jb U'U n11Ul"lllil n"ilf111l.J l'i''ULL UU~e.J~ !Pl;t'U 1 U'Vli'IG'l v'IL i , , 

?ltl'U"il~ 'l bb~1Ule.Jc;l~1~mtJ~ut11'! Lbm "liB fll'l~'l ntJ'U~"il~ (:.J~ IPltltl fll.Jl b UtJ~l'U1'Ul.Jl f) fl11Ul"lllil 
' ' 

n"ilm1l.l~1~'Vl~'~"v'~1-ffLLG'l~tJ~ut11'lLL~11 '\Jl;'lvtJ"il~'~1 u.ffub~t.~um"il 1-ffnG'll 1 ml'lL~t.~uL tlutJ~l'lii'tJt.~ 
' 

~'lt11~~VJ5m~ml.!Lnru.n~nl'VItJI'II'l11i1~n~ru~~'~;j' (i.'1m~1 ~11~P~1, 2555) • 
2.1.6.1 m1nl'VI'Uii!Lnru,.JtJ1~i1VJ5m'Vi 

Lnru.nu1~~'Vl5m'Vl 'VIl.ll t.~t1''~ 1~~ut11~~'Vl5m'Vl"lltJ'~"ll~'~n "il m'll.l~ "iJ:::"lht.~ 1 ~ 
' 

Lnru,.JtJ1~i1'Vl5m~m~vi'1 hi11'1t.Jfl11U1~b:i1'Ue.Jc;l'Vi']~m1l.l"lltJ'l~b~t.JtJ 2 t11~b.fl'Vl ~ tJ ~'l~m'll.l 

~m~tJ'l (m~U1'Ufl11) LL"::'Vi'J~fl11l.l.ff'U~I'IVJ1t.J (e.J"~Yi5) Llilt.Jrll'VI'Uiil~ltl1~i1VJ5.nlmtlu E1 

( 'l11::~VJ5m~"llmm~munT~) E2 ( tl'l::i1VJ5m~"llv'l&Jc;'i~Yi5) 

1) 'l11~b:i1'U'Vi'J~m1l.l~m~v.:~ ~tl 'l11::b:i1'Ue.J"~m~tJ.:~~.:~t11::nvu~1t.J~']~m1l.l 
~vt.l ., 'Vif1~fl11lJ"lltl.:J~b~t.ltJ~a'lbfl!Pl"il1 f1fl11U1~ fltlU n"ilm'll.lfl~l.l LL"~'nt.J.:JltJUI'll'lc;l 1~LLn .:Jl'U~ I ul 'll lj 1 

l.JtJU'VIl.llmL"::n"ilm'll.l~u 11'1~~i;'ltJ'Unl'VItJI'I11 
'U 

t11::i1VJ5m'Vi"ll tl'~'il~'~ n "il m'll.J"il:: nl'VItJ~'~ L uu Ln ru.n~ ~ l;'\tl'U l'lllii'VIl.Jl t.~11 ~ L~t.~u 
' 'U 'U 

"il~ b tJ~ t.JtJ~']~fl11l.Jb UtJ~l.hWv h Llilt.lrll'VI'Uiil1 ~b uu1mm~"llv'lt:J" LU~t.J"lltl'll'l~ bb 'U'U m 1vll.:Jl'U bb":: 

fl11U 1 ~ fltl u n "il m 'll.l"ll tl.:J ~ L~ t.JtJ~'l'VIl.l Iii(;\ v 1'€1 t.1" ~"ll tl'l L:J" m 'l'Vllill;'ltJU'VI~'l L ~ t.JtJ"ll tl'l ~ L~ t.J'U ~.:J'VIl.l Iii ~ 1 
'U 'U 

E 1/E2 ~ v tJ 'l~i1VJ5m'Vl"ll v.:~ m~mu rn V'l11~i1VJ5mw"ll v.:~ L:J "~~ 5 

2.1.6.2 15t11:::L:i1ut11:::a'Vl5mw"lltJ.:J"lll'ln"ilm1l.l v111~ 2 15 , 
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1) tl':i:::Lii'U 1~ mn!3i'tJ Lnru,m':i'\J':i::: Lii'U'\J':id1'VIG.f11'V'l"Ve:J-l~~thJn':i':i:U L U'Un1':i 

(?1 ':i1 ~G'fe:J'UVI'ie:J'\J':i::: Li1'U'\J ':i::: a'VIB .fl1'V'l"Ve:J..:I~~ n ~ fl':i':i:U~U I:J:UU':i::: Li1'U ~::: L U'U~~ n~ n':i':i:Ucl'1VI-r'U n~:u 

fi~ n ':i':i:UVI~eJ'll~ fi~ m':i:uvTI-tll 'UI'l'UEJ nTH~I:.I'U 1~~:.~1 i Lnru,:u1 (Jl':i~1'U 90/90 L U'U Lfl ru,'\J1::: Li1'U i1V1-ru 
• 'U ... 

,¥ 11 o 1ll f' o IV J' .J ~~ cv 
b 'Ue:JV11U':i:::b.f1'VIfl11:U':i fl11:U~1 bbG'l::: 'llbflnJ6fl:U1~':i:01'U 80/80 G'f1VI':i'LJL 'Ue:JVI1'VIL u'U'VIfl~::: fl11:UVI:U1 tJ 

'U ... 

CV ~ IV I q 11V .J" q..f a I Lf 

"VeJ-l(?11bG'l"Vbb6't:::bflnJ6fl:IJ1(?1':i~1'U~-lfl6'111:Ufl11:UVI:IJ11:.1 ~..:I'U 90 (Jl"Jbb ':ifl VI:IJ11:.1Cl..:l fl1':ieJI:J6't:::"VeJ..:I ... 
u':i:::a'VI5.fl1'V'l1 'U~1'Um:::u1'Um':iove:J-l~~n~m':i:u ~..:~'\J1:::ne:Ju~1 m.J6'tove:J..:~m':i'\J{iu~.fl1':in~~1-l1 b "ti'U 

-l1'U Lb6't:::bb uutlnoveJ..:~~ L~I:.I'U 1~ l:.ltJ1fl::: Lb 'U'U~1~~1nm11~~"m':in~~..:~V1m 1:.1 ~-l':i11:.l'Uflfl6'1 Lb6't:::mi:u 
'U • • 

I ~ Q..l 0 11.1 .J I IV a q,.t 

I:Je:JI:.I'VIfl'll'U:U1':i1:Ufl'U bb6't:::fl1'U1nJfl1':ieJI:J6't:::bUG'11:.1 G'f1'U 90 VIG'l-1 VI:U11:.1 m fl::: bb 'U'U~1flfl1':i'VI~?IeJ'UV16'1..:1 • 

2) t.l':i::: Lil'U 1~~:.~1l.l1~~..:~ Lflru6fl11~1..:JVItJ1 fieJm':it.l':i::: Lil'U~11:.1fl1':i L '\J~~:.~u b Vi~:.~u 

~G'l m':i?teJuoveJ..:~~ b~ I:.I'U.fl11:.1VI~..:~~1n~ b~I:.I'U~1 n'll~n~ m':i:uJ'UbblK1 ?!..:~ n11neJ'Ub~I:.I'Ue:J~1..:~ih:r~:.~cl'1fl' f11 ~ q ~ g~ 

Vl~e:J hJ Vl1 fl ~ G'1 fl1 ':i b '\J~ 1:.1'\.J b Vi 1:.1 'U'V'l'LJ rJ1~ L~ I:.I'U 1~ fl::: bb 'U'U G'f e:J'UVI"'..:! b~ I:.I'U b~ CJ 'U?I-l flrJ1 rl e:J'U b~ I:.I'U e:J ~1-l 
'U 'U 

ih:Jmh•i'qj nLL?t~-l11~~n~m':i:w,!'Ui1'\J':i:::~'VI5m'V'l 
2.1. 1 u'l::: 'i:£J'tfcU"lle:l.:l'fl~n'~m·nJ 

2.1. 7.1 "111m~:u'\J':i:::~'VI5m'V'l1 'Un1':i?te:J'U"VeJ-!Ifl':i 6't~'U'VI'U1'VI1'Um':iueJnoveJ-!Ifl':i 
'U 'U 

2.1. 7.2 "1111:.1 b ~:U'\J':i:::~'VI5.flTV~1 'Ufl1':ib~I:.I'Ui"VeJ-!!Uflb~I:.I'U b 'V'l':i1:::~eJ'\J':i:::?t:u~1~~~ 1 i1 'U 
'U 

Vllil1'H'U1.rreJ\j~ tln~Pr:n:w-rutl(;l'llB'Ubb~:::m':illl(;l~h.J1~ 

2.1. 7.4 bU'UbbVI~-!!Fn1:ui~VI'UG'flJI:.IbbG'l:::Fhti-!!()-lVI~n~~1'VIm 
'U 

2.1. 7.5 "li1~:.~ov~~un1Vf1"V1~bbfl6't'Ufl':i L Yl':i1:::~L~I:.I'U?t1:w11t;1Pim~1~11:.1(Jl'ULe:J-!! 1vi' 
·~ 'U 'U 

2.1. 7.6 ~-!!LG'f1:um':iP!m~1'UeJm:::uu LYl':i1:::?11:U1':it;JtJ11 '\JH1~'VIflb1m • 

IV IV IV I .J d 1.1 cv dl V 0 cv q ~ 
'U fl'V'll'lJ'U 1VIG'1 fl~~ ':i~ 1fl'VI'U11:.1-l1'U'VI bfl 1:.11"V e:J-!1 fl'U fl1':il'lfl~1 bb6'1::: "il ~'VI1VI6'1 fl ~ ~ ':i'll11'VII:.I1"Ve:l-l 

G'IVI1':om:u1m1~L?I'Ue:J':i'\JLL'U'U"Vm1fl~mm':iL~CJ'Ui 5 ~'U i1~'U(?le:J'U~-!!-d (Vi:u~'Ul5 L~'ll:::fl'\JIPi, 2553) 
ell 'U ~ '\1 " 

" 2.2.1 '!i'U~~1-!Ifi11:U~'Uh (Engagement) 

~'U ?t i1-!! r111:u?t'U 1 ~ b u'U~'Ut11 L i1~u'VI b~ ~:.~'U 1~ ~:.~ m':i'VI'U'VI1 'Uu 1::: ?tum ':iflh~:u'lJ eJ-!1~ b~ ~:.~'U 
'U 'U 

Y~ie:J:u~-lm:::l'i''Um1:u?t'U h L~e:1t111 '\J~rn':in1VI'U~UruVI1~1'i'e:J-!!m':iP!m~n 1~ ~:.~m~ Ln~~'ULe:J-!!~1nm1:u 
• 'U " 

6'f~i~:.~ Fl111J6'f'Ulu m1vfitb1~:.~ 1 'Un~:u ;\lb~v\l~ll1~'U 1'\len'\lm"il1m Vll9lfl1':iru~n1~-!!Lil~~'U 1 'U"ti'N • • 
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ct .odl c:o: d dd ~ Q.l 1./Q,J~,;;~ v v~ v1vvoc=~ ~ v 
LJm'U'U VI'HlLU'UL 'Hl~'VlL"llfllJ ~tl~f1Ufl11lJ"iLW!lJ'VlL'Vi~L "itJ'U';ilJ1LLiil1 "ll~'il~fl"i~\Jl'U VI~L "itl'ULf1W!n1';i6'1"i1'1 

"' '\J " "' 

0 o d .J ~ 11 11.11.1-=1 -;! .d I .odil ~~ V t1 V 

1'11rt1lJLLc;l~f11VI'UWIU1~LWI'U'VJ'iil~l"lf1~1 &H'fil'Uil1'il VI~L 'W'UI"lf1~1'111f1"'il\J11-1 01 Vl"iilL u'U~n':i~\Jl'UWI1tl 
'\1 , I '\J " 

f11"i L"''UflU ';i~ L~'U~'Ul.J1rlfl'U LL\Jl"bJm"iU~!'i'U 1 Vfl) L~tl'UtlfllJ-rutJ';i~ L~'UVI~fll"llrtllJ~eJ?ffl'U rl1~'16'f'U 1 'II 
~ ~ 

L U'UL~fl-1~"il~~ n~1 L~eJ:iJI'i1m:u~th"''U 1"il LLiil~~L~tJ'U~1'U 1 Vlqltlil:U-ru 1 VIL U'UU1~ L~'U ~l'i'eJ~ n11~ n~1 
ct I CV 0 4 d .J dl 1 VQ Q.l ~ ~ 
"il-111l.J f1'Uf11VI'UWI'llflU L 'lJ!'lLLc;!~LL'il f1LL"il~11tliil~ Liltlfl'llil~ L 1il-1'Vl'il~l"'f1~1 Vll.Jf'111lJ"1lWIL"il'Utl-1'lJ'U fl1 'II 

11l.J~'I f11111U11lJI'l11lJ~U';i~"'Uf111W L~l.J Vl~ilf'111l.J~"il1f1LL Vl~'ll'i1'1 .., ~'11~"1i1 tJ 1 Vlt111 U~f'111l.J 
'\J "' I '\J 

.,1 d "".I d .,j :3 ,% "" d<J!:"I o ' 
L "111 "ilL "ifl~VI"ifl u"i~ Wl'U'Vl'il~l'lf1~1l.J1 f1"1J'U LLiil~lJLL 'U1'V11~'Vl L "1l ~ 'Uf11"i?f111\J \J111'il?fflUfltl1~VIiil1f1VIiil1CJ 

... 
2.2.2 ,jua1"i1,-.u~::fl'uvn (Exploration) 

.ffu~111"il LL!il~R'UVI1 L iJtJ.ff'Um';i~""':u:u~~1'U\11ntlruvr1~~eJ-1m1i3imn eJeJn LL uu m1 ... "' 

"i1U"i1l.JsUfll;JG'l LLG'l~U~U~f111L~fl11U';i1l.JsUfll;JG'll'i1-1 '1 ~-11crf111\J1':i1\16'feJUfl1"il'Vll 1~vtiil1tJ1cr L-d'U 

f11"i'V1Wtiilfl~ vhn'llm"i:U.fl1f"l?f'U1:U f11';j1i'f"leJ:UVbL\J1eJ'h~eJ"li1CJ?f~1~?ft:n'Um"irulil'1iileJ~ m"iPimnvr1 

sUe:Jl.Jc;l"il1f1 Le:Jf16'111B1-1~-1vr1e:J'II1f1LL Vl~-1offe:J:Uiill'i1~ .., L ~fl1 vr1~:U1~.:Joffe:J:UG'lmh.:~L ViCJ.:J'Vie:J~ 'II~ 1 off'l. 'U.ff'U ou ou I 'U 

l'ieJ1 tJ 

~ .... ... tl . 2.2.3 'lJ'Uel5'U1E.ILL~::~.:~'lJaa~ (Explanation) 

.ff'Ue:J6u1 CJLLG'l~G'l~offe:J?f1U L U'U.ff'\..11 Lf'111~v1LLG'l~~e:Jf'111:UVI:U1 CJ.ff tl:UG'l1 'U'.lllLL uul'i1.:~ .., 
" 'V \J I 

U1l.J 1~ f11 ';j?f';jU t:J iil LWI CJ b~ tJ1~.U tll.Jiil f)~ 1.:1 b Vi CJ.:J'V'l fl'il 1 f1 f11"i~1';i1"il \J1"i1"il?fe:JU bb~1~.:JU1sU e:Jl.Jiil 
'\1 • 'U 'U 

6'11';i6'f'Ub'Vll'l.ffi~:u11Lf"l"i1:;v1 LL u"t:J" 6'11Ut:J" LL"~'l11L6'f'Utlt:J"*m 'U1u~1.:~ .., L"ll'U U';j';jCJ1CJ6'11u "'~1~ 
" "' I " 

LLUU~ill"il.:J "iU11Wt 6'1~1.:J(Pll';i1.:1 "1""1 f111fl'U'ViU1'U.ff'U;j'e:l1"ilLU'U1tJ1~vtiil1tl'V11.:1 L"li'U 6'1tJU?f'U'U 
'lJ ' 

6'fl.Jl.J~~1'U~~~ H 11'i'm!.:~nu6'f:Ul.J~~1'U~~~ 11 vr1e:J13JL~En-ffil.:JtlUU1~L~'Uffil'1n1VI'UWt11 LL~~iil~1~"il~ ... ... 

elCJL 'U':itJ1Wt n?f1lJ1';i(l6'f~1.:Jfl11lJ~LL"~"li1 CJ 1 VILnWtf11':iL~CJ'U-n~ 
'U 'U '\J 'U 

~ II • 

2.2.4 'lJ'IJ'lJE.l1E.Jf111:1J"i (Elaboration) 
" 

.rr'U"ll CJ 1 CJ f'111l.J ~ L U'U.ff'U n 1 "iU1 f'111l.J ~ ~ "'~ 1 ~~'U 1 tJ L ~ e:ll.J LCJ.:J nu f'111l.J ~ L~ lJ VI~ e:JU1 
'lJ 'lJ 'U 

LL uulil'1G'ltl.:Jvr1e:Joffe:J6'11tJ~1~ tJ1 offv5U1CJ6'1t:n'Un 11ruvr1eJ L vr\J1 m1ru~'U nf11 VILnW~tJ1~ L~'Utlruvr1~ 
' ' "' 

l'i'eJ.:~m':i~1':i1"ilm1'116'feJul'ieJ1 tJ LnW~Ltl'Um~u1tJI'im~eJ.:~ 1 tJL~eJCJ "1 ~11offeJ5mm~eJ.:~I'i1.:~ 11~:u1nn 

LLG1Wt.:~'".hsU'e:Jiil'1nWt'l!e:JCJ ~.:~n'IJ:;-d'"w 1 VIL ~e1:u 1CJ.:~nu L~e:J.:~~1.:~ 1 LLiiJ:;vi'11 VILn~m1:u~n11.:~"1J11.:J~'U 
2.2.5 iutl"d::Lij'U (Evaluation) 

.fftJtJ':i~LiJ'U LU'U.ff'Um':i'\J':i~LiJ'Um1L~CJ'U~\J11:U6'1.fi1'V'l"il1.:~ ~.:J"il~LL 'Vl':inew1 'ULLI'iiil~.ff'U L U'U 
~ 'lJ 

m':i'\J';i:; LiJ'Um':iL~CJ'U~I'11CJm:;u1'Um11'11.:~ .., 11e~\~m.J:iJm1:u~e:J:; hu1.:~ e1~1.:~ h :u1n'l!e:J m ViCJ.:~ 1~ 
"' I "' 'U 

"il1mitJ'l111'111:ui1 '\J'\J"i~~n\J11 m 'UL~e:J'I~'U "1 
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nTr.ij'lilnlilm~lJiil1lJ~tlLL uu ~mrnn1tJ'W~ s -&'1..1 1'1':i~a€J'WI'11':i~lilnlilm':ilJ 1 ~L 'VflJ1~alJ 
'U 'll 'U'U 

tlUI'111lJ ~1'111lJa1lJ1':iCl'll€J-:J ~ L1 EJ'\..1 1 ~'1Jm1 EJ'\..1 1~tJ n,j'~ flliJ n':i':ilJ 1 '1..1 LL~ ?1~-&'U'IHJ-:1 fl1~ L1t.J'W~ LL?l~ 
'V 'U ':I.J 'U 

1'1':i~a€J'W~€J-:~tl1uLtl~t.J'WU'Vl'\J1'Vl11Xavlil1'1~€J-:~nu1n~mm':iL1tJ'W~ 5 -&'1..1 ~-:Jiil1':i1-:J~ 2.1 
'li'U ~ 'U 

II.,.,., .c:l II 
avflflflv~nu'l!JiilminTn'nJu~ 

~ 
5 'liU (5E) 

" "' ...... 
1'111lJI'11il':i1'\JEJ€Jiil'Vf':i€J L 'U€J'Vf1 

I tl Q ClJ II Q 

~~'Vf11-:J~L ~ti'UflU~L 'W'\..1 
" " 

\Jl?l€llillil'WUt;y'Vf1~1-:~ 1 

• Vh'Vf'Lf1m1Xfi'1U~fl1~1LLtl~L1tJ'U 
" ~ .. 3. 'li1Jil6\J1VLLfl:: 

a.:a.Uva1t1 

1~avflflav~nu1!J~n~n1~~vui 
~ 

5 'liU (5E) 

• v5u1tJI'111lJ~Iil11UtJ€llil 

• 11Xrhli1'1tllill'111lJ 

LL?l~'Vf1fl1\Jl€J'\J 

• '\J':i':itJ1tJ 

~ - .c::r,d 
• '\J€Jfl'Vf1€J€Jl.i'\J1EJ11.ifl11 

LLtlUqj'Vf1 

• ~lilf'l1\Jl€J'\J 1 1XLtJ'U'VflJ11il'Vfl.l 
'U 

1.1.¢11 d tl'.<:::il 01' 
• U€Jflc.JL ':iEJ'ULlJ€Jc.JL 1EJ'U'Vl1 lJClfl 

'U 'U 'U 

fl11LLtlUqj'Vf1 

• U1~ L1tJ'WLLtlUqj'Vf1Vi?l~-&'U\Jl€J'U 

tl1~ne:1u 

• 1l.la'U hf1'1€lB'\J1tJ'll€l-:!~L1tJ'W 
'U 



4 . .Uu"VV1Vfl113Ji 

(Elaboration) 

5. iuth:aiiu 

(Evaluation) 

II ..,.,u OICif II 

ililflfl~il{IO\J1!),-,min1"iL "i£11.12 
~ 

5 'V'l.l (5E) 

• 11.1~'L1t~'l.m6u1t~ 1l-1'1'i1,]1ti(;l 
\1 

,1/ I 

~11~u~~~uvn~1~~,~nilu 

1'11~"]1~LL~WlTV'l 

e 11.1~L1~~1-ff~,~~Un1'lruL~~ 
\1 

15 

'Wavflflflv{ln\J1!]:5'n"in1"iL'ivuf 
~ 

5 'V'l.l (5E) 

.. "' 
'l1Utlil(;l'VI'lilVIn~~ 

":il1nm'l~~1~~'l~nilul'l1~ "]1~ • uiln~L1~~L~il~fi~hJrml'i'il~ 
\1 ~ \1 

LL~Wl1'V'l fi1,)1tl(;lfl11~LL~~f11'l 

il5U1£J~~vtt~L~~~~mLL~1 
\1 

~n~~1~~~1~n1'lWL'VI~ 

• 1l-1'~b~tJ~eJ\:J~-:JoUil~~~iiil~ 
" " " " '\"j~tJl..J~.:JLL?IVI.:JVI~mJTULL~~~1l.J .. 

'l1UtJil(;]LL~~li'n~~1'111~1~ 

~'l~t~nl'i 
' 

.1..1 ~ .. 
L u~tJ~LL ~1fl11~fl(;l 'VI'lil 

'V'l']~n'l'l~ 

e 11.1~L1E.Jt.n.b~LihJ~~LeJ-:JL~E.11rlU 
" 

• 1in~11~m'lU'l'ltnm.nn 

•1l-1LL~1fi(;l'l1Utlil(;l1'VflJ 

• vi'11l-1'fl~~L~~v 
' 

• ~,:jb~~~m'lvil~'l1t~vtllJ 
L ~v~ btJ,:j~11llfi(;l'l1U tJ v(;l'Vf~v 

liubu
Rectangle



II QIQIQI Cil II 

a~Rna~~nu'ln~mm7L7au~ 

~ 
5 "UU (5E) 

h~cnnu~~J'U hh~::;';ij::;t~5'U1tJ~~ 

• J'Uv~1~h 

"" "" " 2.3.1 ft'l1ll'lllll1f.l"'lv~n11ftR'lLft71::'111 
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~a~Rftfl~~nuin~n1n11~aui 
~ 

5 "UU (5E) 

m~Fi~1hfl'n::;l1h U'Ufl11l.!&'l1l.!1~t:l'Vl1~6U.JeJ~vi't!n m~Pimn 'li'n~l'l1'Vl m1 ~ilml.! 11~~;:1 

Ln~tJ~!'i'n~ b';ij~qj1~1'il'i'n~ (2546) 1~n~11H-;h m~Fil'l1hfl~1::;l1' Vll.J1tJ~~ m~..S1hh'Un 

bbtJnLbtJ=:;tJ~th.h::;n eJ'U'lltJ~~~11'l~~VI~~eJeJm U'U ~1'U '1 b ~tJA''UV11'hvi1l.J10:U1nm~ h :ilv~l'h.J~::;nt~u 

eJ:: h 'th::neJ'U~'Ul.J11~tJ~1~ h 
6'11VIeJ a.~r~f11 bbri::EJ~VJE.J :UG'lfl1 (2552) mh;r;h m~Filn1bfl~1::lkthJm':lfil'lL~tmHi'G'Ia.~EJ-:~ 

, 'U " 

bb~::~~fl11l.Jbbl'l n~1~~::'Vf'J1~oUeJ Hf m!~vi b~tnoUeJ~bb~::; 1lJ b~tn-IT eJ~ 

1~b"l!T\~;j "ll1bijeJ~n~ bb~::flru::; (2551) 1~&"~~tlfl11l.!VIl.J1tJ11 m~f1~1Lfl~1::l1' hU'U . , ' 
fl11l.J&'I1l.J1~t:J1'Um~..S1bb'Un LWmbtJ:: v~fitl~::nvu~1.:~ '1 'lleJ~~~1"'~~vr~~~.:~m';ij';ij::biJ'U'r~'~~ ~.:J'lleJ~ 

b~eJ~~11 vr1mvr!Jlm~ru Fil'lVl-:uTHu11fl~fi11'1J hdmv~ a1:w11m::;~iJqJvr1'lleJ~~~vihnl'l:fi''U h~v 
A''Uvr1&"~1 L vrl'lvi bb Vf';ij~ .:~ Ll'ltJI'i'l'l~'U 1';ijLLni1 ruvr1 LL~:: L~tJn15m~LLnilruvr11~mh~~::; L~ tJI'l~eJ'Ufl':itJu:iJ , "' "' 

fl11l.J&'I1m~t:l 1 'U m~hhtJnLLtJ=:;eJ~titJ~::nm.J'lleJ~~ ~ 11'1~-:JV!~.:JeJeJm U'U~l'U '1 Ll'ltJ 1~:iJm1Fil'lfl';ij1 ~ru1 

1fl~fi~'Jru 11'l~ma.:~ bL~::;&"~1l.11~t:l~l'l~'Uh1wl1~LLnilruvr1-tT'U1~ Ll'ltJH'vr~n';ij1nLVI1'11tl~~~ ~~BI'J';ij'U .., .., , 'U 
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2.3.2 v.:ifhh::nil'U'Uil.:ln1')ftf'l:jLfl":i1ZoM 

&hunnuMru::n·n·~nTm1~Pirn~n.ffu~u!TU (lJqJ'I11 L~tJ~~. 2548) n~TYJ1 m~f1~ 

iLfl~1::'Vii1v~rh.J1~nvu~1flcyl'i'~d 
2.3.2.1 1 ~L li!Jl~" LLn~~~~eJ-:~m':ii Lfl':i1::'Vi L ~mL UG'lfl11~"lleJ-:!~-:Il~\J 1~ t~:ffuv~ nufl'J111i 

U':i:: "'u n1 ':iru LLG'l:: rhil tl11 

2.3.2.2 n1':il1fl1111ifl'J111b off1 h 1 'Ub~fl-:I~';(J:::')Lf111::'Vi 
QJ Q.l 1 0 ..J..,J tl CV oCI. 0:::. 

2.3.2.3 n1':i"'-:!Lfll'l "'-:11.'1tJ "!11-:1()111 "lleJUL"lll'l"llfl-:lfi'H1111'VILfltJ'J"lleJ-:IflUn1~fl~L"ll-:l 

1Lm1::'Vi-;u::E'i~\1~n 5W 1H flfl Who, What, Where, When, Why LLG1:: How 

2.3.2.4 n1':i\11fl1111G1'11~Wh~-:!L\11'l~G1 (fht:n11) ~'U\11A11'leJU hi11 eJ:: hb'\J'U"'1L\11'l , , 

1 ~ b ~v~Ju L ~fl11 nu~~-d'1il f) V1-:l 1 ';i L ~v~-d'1fl1 b~ EJ'Joff f)~ L~ f) Ln~ b~ f) -:~-d'a -:1 ~" fl':i::'VIU f) cJ 1-:11 ';i 

llv-:~fi'tJ':i::nvu 1~u1-:~~'1111 tJarn':i~-:~Ju i1i5m':i .rrul'lvum':ivi11 ~Ln~~-:~d1ilvcl1-:~ 1 ':i i1LL u'J'V11-:!LLm "ll 
" 

un1\11mh~h ~:hviwdu-d'-;u~Ln~v::h:ffu1uvu1f11'l ~1~uml'lrn1rud~11 Ln~:ffu1~vcl1~h L"ll1vi1~~ ·:.: , , 
ffiilvcl1-:~ ~-:~dL~m:ffu 1ilvcl1-:~ h 

2.3.3 th::IJl'VI"'lv.:!n1'lAfliLfl'l1::oM 

Bloom ( 1984) n~1T;hnw!~fl'J111"'1111':il:l1 um':if1~1Lfl':i1::'Vi LiJunT:r!~m111"'1~1':il:l 

1unTmt~mLm:a'JuclvtJ 1 "1Jv-:IL\1~m~ru L~v-:~':i11 \i~mdv\11~1-:~ 111tJ':i::nvuil1t~v::hu1-:~ 
l1~~*\1111tJ\1~vtJ~::G1-:~I'li.:~1~ uvn-;u1nJuEJ'~l1a1uclvt1 1 ~~1f!ryJu LL~G1::L\1~m':iruL~m~unu 
eJV1-:I 1 ':iU1~ LLG'l:: b~ t!'J~'U 1~ tJ eJ1PltJ\1~ fln1':i 1~~:: L ~'U111.'111':i':il:l.f11'W~1'Ufl1':il bfl':i1::'Vi b~11 1 tJ ~'Jtlb \11'1 , 

LLG'l::~G1111L~m-ffv-:~nuL"'11eJ m':i1LP~~1::'Vi;;i-:~~v-:~mfli't~-w'l~m':i11 i11um1111ii1 m111 L off11~ LLG1::i11u 

fl1':i'l111 tJ1 off 111U':i:: n e:IU fl1':i~~1':i!J.I1 fl1':i1~fl1111"'1111':il:l1 'U fl1 ~fi~i Lfl':i1::'Vi LL u~ bLtJ flfl f) n b U'U 

3 U':i::Lil'VIflfl 

2.3.3.1 fl1':ilLfl':i1::'Vim111~1flry fivm':i1Lfl':i1::'Vi11~-:~Juv:: h~1flry \1~vlii1L tlu\1~vl1 

U'VIU1'V1~1fJfll~"'~ ~11 1 \1'UL U'Ub\1(;1 ~11 \1'UL U'U~G'l b \11'l1~~:~n~fl-:ILLG'l::L \1111::"'11~1.'1~ ~'JeJV1~A1t:1111 D~ , , , \1 't 

L"li'U ~-:I 1~~"!11~L~tJijliJ Giel'ULL UU 1~L~fl~-:leltJ1nL~tJ'U111flfl1115~'U 

2.3.3.2 lLfl':i1::'Vif11111G1'11~u\J fleJA11111.'11~1':iCI1 'Ufl1':i~'U\1111fl'J111~1f!rycleJt! 1 "lleJ-:1 

L~tl\l':i1'J\1~m \11'1 fl1':iru~'U~~~m ~ tJ1 tl'UeJ V1\ll ';i GieJ~fl ~ eJ-:!\1'1eJi~ LLil\1 nu e:IV1-:I 1 ';i fl1':ii Lfl ':i1::'Vi , 
CVQ.Itf cvcvtf .Xd Q.l .Xd v Q.l v 1 o 

A'J1111.'1~'W'Ulifl1~';(J::t:n11fl'J1111.'111'W'Uu"lleJ-:I L'UVL ':ieJ~flUL \1(;1 L'UVL ':ieJ-:IflU~G'l L\11'lflU~G1 \11'JeJEJ1~fl1t:1111 , , 

L"li'U L'W':i1::L\11'11~1~~~1'l111LL 'U'J L~~"lltl~ L"n L\11111~fl'UI'lfl 1~111fl~-:llJnLU'U"11 . ' ' 
~ f'v 4 d v11d d ~I.Q' 

2.3.3.3 'J Lfl':i1 ::\1\1G1 fl fl1':i fl eJ 1"11111 1.'11111 ':i CI'VI ~:: ~U Lfl1 L~ e:l'U"ll e:l\1 L ':ifl\1 ':i1'J'U'U'J1 tJ ~ 

\1~nm11~ l1L'Vlf!Uflfl1':iL 'lit~ue:~cl1~ 11 ~~"ll'J'U 1 ~P~ue:hull~ 1 um-wE'i~l-1~mH'"llry11~mfli'EJ\1~nm':i 1~ 
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L ~a 1 ~ Lfl(P)fl1111 L'li'1 hi>hm111Lfl~1~lh'l"'nrn~ll'n\l~iM'1~~Vf1crJ1 Eil'll'l"'nm~1(9) i'Jl'l"' n m~ 1(9) a~ 

LG'I11€J ~1€J~1~~1'1f:n11th~Lf1'Vld L'li'W 'H'lCJ'I.Ji01~~1~1'1CJ€l1~CJl'l~fln1~11'1 

Q.l _,f c:t d Q.l ..::1 II 

tJnG'I11 Cj'VliJ'V11~ f'l1'H 'W'W l-'1111 CJtN flt:l.!fl fl~ru~~111t:l..:Jfl1111~fl1111 G'I1111'H'l"lJ€l..:l'\iflfl n 

ei'uL U'WtJ n111\11 n m~ L~ CJ'W m~G'Ie:J'Wl'l~eru~~mm.h~G'Iu m~ruvY..:~th..:~~uflfl~ 1~1u \11nm~ L~ CJ'W m~ 
' 

G'le:J'Wvh1 ~'\ifl~nLn(P)m~L tJ~EJ'WLL tJ~..:Il'I'J ~ m~111 'W~1'WI'i1'1 1 "lle:J\IG'I11~~t:lml'IG'I11e:J..:J~\IG'I1111~t:l 

\Jl~1\IG'Ivu1~\11nnw)l'ltJ~~11C]'VlB'V11\In1~L~EJ'W (l'I~Vll'IEJ ~1'11n~1, 2555) 
.., .., .., J. c:l 

2.4.2 Vlflfln1"i1l'ltJiUUJq'VUi'V11.:1n1'U "iV'U 
cv Q,J ,£ q 4 QJ' I.IQ.J 4 OJ 

m~11'ltJ~G'I11C]'VliJ'V11~n1~L ~EJ'W flvn1~11'1fl1111~ 'Vlfl~~ l'l~am~11'1fi1111G'I1111~Cl 'lla~ 

...... ' J' ... ' .J 0 1!:"1 .., '1 11.1"' ... 
~b ~CJ'W\Jl111~l'l~..:ll'I111EJLL~~L'W€Jl'l1"lle:J\1~1EJ1'!11\Jl1\l 'l 'Vln1l'I'WI'I 1 b 'Wl'l~fl~\Jl~ bi'IEJ111fl "lJ11'1l'I']\Jlm~11 

~1'U~'VliJYl~EJ"lle:J..:J~1EJ1"1l11'i1'1 1 L'liu flru~P~f'11G'I~P~1 1'V1EJ1f'11G'II'l1 ~\IF111Pln~1 m~11'Vlv .,"'., m~1(9) 

tJ~ ~11n'V1B'V11-.:~m~L~ EJ'WL uu m~11'1 tJ~ m~Pl n~1 ~\I "il~iitJ~~ t'i'V15ml'! LLn ~ 1~tJ~ \Jl111\l (9)1i..:Jl'l111 EJfl".l ~ 
"I ' ' 

tJ[jlliil'l111l'l"'fln1~ ~..:~d 

2.4.2.1 l(P)tJ~~11fl'VlB1 ~m..:J\Jl111\1(9)'\.J~~"'~ri m~1(9) 1 ~~'~~~IPI111flru"'n~ru~~vi'm m~11'1 
"I , ' 

L~v\1~ 1~LL tJ~m111l'I111EJ 1 ~t:lflvlv..:JLL~~ 11ie:i(P)l'!~1(9) 1 unwt111 tJHI'iv 1 tJ ~\lfi1111~(9)Wmi'I~'Vh 1 ~ Lfl(P) 
'U 

2.4.2.3 m~11'1t.~~~:UC]'VlB~v\llim1:u~~iJ~~:u m~l(P)tJ~m~Pln~1LU'Um~11'1~1LLtJ~~1'W 

'V11-.:~~'lfl11f'11i;'f\Jl1 51"~ 1~t.~~~m~1(9)t.~~~11'J'V1B ~a~iim111~~u~~11 11ii'Jfi1111~1LBv'l 
cv Q,l .1. Cl 

2.4.3 ~W.fl1~'!1il~LL\J\J'VI\ilav\J1l'ltJfta:Uq'Vlfi'VI1.:1n1"iL"iV'U 

fi{Uf11l'I'1Jv~bb UU'Vll'l?fvUvtl m 'Wfl1~ll'ltJ~ lJFI1111~1Fln 1111fl L l'l~1~"il~vl11 ~~tJ~~b:i.J'I.JlJ 
' ·~ 'U 

fi1111~'U 1" 1 'Wc.J~'llv~m~11'1~\I~'I11111'\.J~~ L:i.i'W LLn~~l'lt'i'Wt.~~ fl1'i"U'i"~ L:i.i'W 1~ a ~1~ un~a~ iJ fl1111 
" 

b ~e:J~e:J 'We:Jfl\11flllfl1'i"l'l1fi(Uf11W"lle:J..:J LL UU'Vl(P)i;'fe:JUeJ~'I111111 <ffL vJe:~ fl1'i"-w1Jl.l'W1 LLn~tJ1utJ~..:J LL UU'Vl(P)G'Ie:JU 
' ' 

,j'W 1 ~~~'l~'U fj(Uf11l'l"llv~ Lb UU'Vli'IG'IvUL~11\11flfl1'i"G'I{1\ILL UU'Vli'IG'IvU 1 ~lJfi11:UL ~EJ'l\Jl1~ \Jl1:U~\I~ll'l 
LL~1'111LL UU'Vll'l?tvu~?t{1~~'WhJ'l. ~~L~E11'!11qJYl"il1'i"ru1 '1111 U'Vl(P)~a~L ~vl'l1~1fi1111E11fl ~1EJ ehU1"il 

. . " 0 4 CV Vd 

\11Lb'Wfl bbrl~fi1111L'!Ie:J11'U 1'1\I'W 
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d .,', ~ .... ...11"' 2.4.3.1 f\11l.Jb'tl8:W'U (Reliability) bU'Uf\11:Wfl.:Jb?I'Ufl.:J11'tle:J.:Jfl~bb'U'U'Vl lil''il1fln1':i 

'Vl~"'B'U 1~!:.1 1 <tl bb 'U'U'Vllil?tm.J,!'W'vm1t:J '1 flij .:~n'U~~ib oiJ1?te:J'U n~:w L~m n'U r111:w L ~ml'UL tl'Uflru.n1'V'i'tl€l~ 
I \1 ' ' 

LL 'U'U'Vllil?te:J'U~.:~ou'U ii~1~.:~ LL!Ji o-1 1~t:JiiLL 'U1'Vl1.:~1 'U m':i'W~1':iru1 Iii'~~ ~1r111m~mt'U 
t!m.Jn-h 0. 70 vt:W1 t:Jfl11:WrJ1fl11:Wth L ~e:J~€l~e:J'U"Ii'1~~1 (fl1-:iU1''UU1~) tl1fl11:W L ~mt'U:W11lllrJ1V!~€l 

L vhn'U o. 70 vt:w1EJm1:w11m1:wtl1 L ~e:J~e:JEJe:J:w1''U 11ii' (iJ~fl:w/:w'4~~fll1?1~~) ti'1F111:w L ~mt'U:w1 n n-l1 

vt~m vhn'U o.so vt:w1EJF111:w'l1m1:wtl1L ~e:J~e:JEJe:J:w1'U 11ii' ()'Vlt:J1fll1?t~1/flfll~fll1?t~1) ~1m1:wL ~mt'U 
:w1nn'l1vt~e:J Lvhn'U o. 90 vt:w1E.Jfl11:w'l1m1:wtl1L ~e:J~e:J 11ii'm~';i;i1'U':i~lii''U?t1mt ... 

c:J ~ II IV CV al ~ 
2.4.3.2 fl11:W b 'Vli:J.:J~':i.:J (Validity) b U'UF111:W?Ie:J\ilflfle:J.:J'tle:J.:Jbb 'U'U'Vl\il?le:J'Ufl'U1~ ~ u':i~?I.:Jfl 

1'Um':i-J~ ~e:J-J~1\i1~':i~tl'U~~~tile:J.:Jn1':ilil~1'1il fl11:WL~I:.l~m~LLU.:Jbtl'U 3 th~L.n'Vl~e:J 

1) fl11:WL~EJ~m~~1:WLde:Jvt1 (Content validity) V!:W1EJ5.:~~ru?t:WU&i'tle:J~ 

bb'U'U'Vl~?le:J'U~?I1:W1';itl-J~L.Q'e:JV!1l'll11~~':i-:!~1:W~fhvt'U~ 111 'UV!~fl?l~':i 
" 

2) fl11:WL~I:.l.:J~1.:Jm:wLnru't1 (Criterion-related validity) vtmt:J5~~ru?t:wu&i 

'tl€1~ bb 'U'U'Vl\il?le:J'U~?I1:W1':i(l'I11F1~ bb 'U'Uiil1 n n1':i'Vl~?l e:J'U,r'U:W11 otl1 'U n1';i'V'l EJ1mrut:-Jft n1':i b~EJ'U 

3) fl11:WL~I:.l\l~':i.:J~1:W Lfl':i-:!?1~1~ (Construct validity) V!:W1EJ5.:~~ru?t:wu&i'tle:J.:J 

bb 'U'U'Vl~?le:J'U~?I1:W1':i(l1 ~?I:IJ':i';i(l.n1'V'l'tle:J.:J?I:We:J~Iii'1'U!Ji1~ 111ii' 

2.4.3.3 fl11:WLtl'UU1'!Yt:J (Objective) Ltl'U~ru?t:wU&i'tle:J\Ibb'U'U'Vl~?le:J'U 3 U1~n1';i ~e:J 

~1'ULL~1 L "ll1 h~':i~n'U ~';i1"ilLL~11 ~fl~LL 'U'U~';i~tl'U LL Uflfl11:Wvt:W1EJ'tle:J\Ifl~ LL'U'Um.:~n'U 

2.4.3.4 m1:wEJ1 n~1t:J (Difficulty) vt:w1EJ 5~611ilci1'U'lle:J~,r1'U1'U~~vh-ife:J?te:J'U(lnnu 
" " 

,)'1'U1'U~L-if1?te:J'U~\IV!:W~ fl11:WEJ1flil~1~\ILL!Ji 0-1 1i61ry~n~ru p bb 'Vl'Ufl11:WEJ1fl~11:J ~1Fl11:WI:J1fl 
~1~-Yi·mJ'l. 'ULnru~h.n191'j~1'UG'f1lJ1'jClU11 u1-U1~~e:J 0.2-0.8 " ... 

2.4.3.5 eJ1'U11iJ,]'1 bb 'U n (Discrimination) L tl'UU':i~~'VlB.n1'V'l'Ue:J\I-ile:J?te:J'U 1 'Un1';i,]1bb 'U n 

b~nLn.:Je:Je:Jillil1nL~fl~e:J'U eJ1'U11iJ,]'1LL'UiliJ~1~~LLIJi -1 fi~ +1 1iiJry~n~ru r bb'Vl'UeJ1'U11iJ,]'1Lb'Ufl ~1 

B1'U11iJ,]'1 LL 'Ufl~€li:J 1 'ULnru't1:W1\>11;j1'U?I1:W1'm'l11 bJl m~~e:J 0.2-1.00 " ... 

z.s fl11:w~..:~'WBLlil 

fl11:W~\I'V'le:J h V!:W1EJ5\I ?l.n11~'tle:J\I~~~U11Pllil1 flfl11:1J Lfl~I:J(il 51':i:W'tl1&i'tle:J\I:W'U~~,f'UiJfl11:W 
' 

~e:J\In1':i tl1m1:w~e:J\In1';i,r'U 1\i11u m':i~e:J'U?I'Ue:J\I~\Ivt:W~vt~e:J'U1\Ici1'U m1:w LFl~tJ~Iil~tJm.Jfi\!Vh 1 ~Lii~ 

fl11:W~\I'V'le:J 1liJ LL!Ji1 'U'Vl1\l fl~'U n'UfJ1Fl11:Wtil e:J\1 n1':i,!'U hJ1\i11u n111'1 e:J'U?I'Ue:J\1 fl11:W bfl ~EJ~ Lbfl~f\11:W 
hJ~\I'V'le:Jh~V~Ln~:ff'U 1'Um':iti\'1Lii'Wn~Vm';i:wm';iL~EJ'Um';i?te:J'Um1:w~\I'V'le:JhLtJ'U~\1~1~ru~"lhE.Jm~til'U 

... ' 
1~~ L~EJ'Uvl1\11'U 11i11''U:we:J'Uvt:w1EJ 1 ~u':i~?tu t:-Jfl~1 L ~IV lii'\l,r'Uvt1nm~~n~Vm':i:wm':iL~EJ'Um':i-rl ~~ L~EJ'U 

\1 \J \1 \J 

bn11m1:wfi-me:J 11l 'il;Jvl11 ~~ L~EJ'Uvl1\11'Uvi11i11'U:we:J'Uvt:W1EJ 1 ~'U':i':iflm:w11'1(lU':iv6'1\lfl m':i1~fl11:W~\I 
" ' ' 
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vm hihmu ~"lll'l~"il1n~ m\JnFl11:WFlG'11~ ~Fl~B'U~n~~'U ~1irm~EJ'U~~?1~~~~ ~ ,:;'U 1111'11~ nuFJ11:W~~n~ 
~~Yl\1~~ n1'~l~Fl11:W~~~B 1\J~'UG'I1:W1':i~ 1J!VImEJi5~~~B hJ~ (\J':i1EJ~':i ~~?111'Vl, 2545) 

111 ~ "'"" ... ..1 lJ "' ~ .J 0 1 !:"1 2.5.1 m1 "IJ~~'U'U?Ie.J'Um:w ~ iJ'U1on111~~~e.Jl'leJ~m':i'Vl':i1'UFl11:WFl~~VI'U'Il~?I1:W1':i~m~'Vl1 ~ b'U 

~n~ru::!ri'1V!'U~Fl1l'leJU 1 'IXL~eJn V!~eJF11m:w~?~':i~ F1'1m:w~~n~11m\Jm:wm1:w~eJ h 1 'U~1'U~1~ 1 

2.5.2 m1i1:wm~ru ~ tl'U151~Fl11:ww~~B h'V11~m~ "it~(;]B~m~m 'VlFJiJFl ~~G'1~15m':i~~~~\J~ hi' 

-rreJ:WG'l~b'iJ'U\1~~ 
" 

2.5. 3 m':ii1~ ~nl'l ~ U'U151~m1:w~~~B 1"il 1~EJ m':ii1~~nl'l~')~ n':i':i:W"llB~~FlFlm U1Vl:W1CJ 11111\1~ 

~L?I~~eJe.J n\11 n n11~~\11 n~CJ1 vJ1'V11~ 15~1'i'B~e.J1~EJ m1 m~vhe.J~1~\J~ ~~~ LLG'l~i1~ Lnl'le.J~1~n 
" 

"".., .J d II 
2.6 ~1'1J11ilf.I'VlLmJ"J"l.IB~ 

~51':ifl.:~fi 1 'IJ'I.Jfll~-li CJ (2550) Pi n~1 n11~~1 LF111~~ LLG'l~c.J G'li1:W'1'Vl~'Vl1-:J m1 L~CJ 'Ul"ll1:U1i'Vl CJ 1~'U 
l!oc.J:wfin~1u~ 5 ~11i1-rum':i?~eJ'ULL'U'U~'UL?I1~Vl1Fl11:W~ ~u11 li11'Un11~~1Lm1~~i"ll1:S1i'VlCJ1~ 

" 
~1'U~nruonn1V!'U~~~~tl'U~BCJ~~ 76.19 "lJB.:~"il1'U1'Uirm~CJ'U~~VI:w~ li11'Uc.J~i1:w'l'Vl~'Vl1-:~m1~~EJ'U~1'U 
Lnruon~ n1Vl'U~ ~~ L tl'U~B CJG'l~ 80.95 "ll B.:J"il1'U1'Uir m~CJ'U~.:~Vl:w~ tr m~ CJ'IJijFl11:w~~ L ,:;'U~eJ 
m~'U1'U m1..ij'~m ':ib~ EJ'U ~ LL uu~u L?I1~Vl1Fl1 1:WTI~CJ.fl1~11:W L ,:;'U li11 !'JeJ !'J 1 'U':i~~u:w1 n 

" " " 
~1~oWfl1 Pi~~':i'Vl:W, ~'UG'I"ll tl~:W b~G'l~ell'Utl'U 1"1'USVJ~"IJ1 (2551) ~w.J'U1"1J~fl\Jf111:Wi'V1CJ1fi11G'Il'li 'U , , , 

t~!'J 1 -ff15m1L~CJ'U~LL uu~u L?~1~V!1Fl11:w~~1:wnu m':iL ~EJ'Uer.:~:w t 'U:w~ L ~eJ~w.J'U1Fl11:W?I1m':i~ 1 'Um':i 
" " 

~~eJ~1-:~iji\111ruru1ru"llt~.:Jirm~!'..l'U~'Ul!o!'J:WPin~1tJ~ 1 c.J~m':ii~!'J~U11 "IJ~n\Jm1:wi'Vl!'J1fi11?~1Pliii 
~ ' 

.I "' "" ~I 1·1 ~d o 1" "' "" ., "' .! ., ' "" v ., u':i~G'l'V15fl'l~ L u'U u(J)'l:WLnruSVJ'VlfnV!'U~ 1 'UnL 'HJ'U:We.JG'IG'l:W()'Vl5'Vl'l~fn':iL ':iC.J'UnB'UL ':iCJ'ULLG'I~VIG'I~ L ':iCJ'U 

LLI'ln~1-:Jtl'UeJ~1-:~ijiJm111"1ty'Vl1-:J?I~~~':i~~'U o.o 1 LLG'l~Fl11:W?I1:W1':i~ 1 '1Jn1':i~~e:J ci1-:Jl\11':iruty1ru"lle:J.:J 

CV .::I I d Q,.l d d I CV I <C:il (LJ 0 Q.l QQ-=' Q.l 

'U n L 1 !'J'U n e:J'U L ':i!'J'ULLG'l ~V!G'l.:J L ':i!'JWJFJ11:W LLI'l n tJl1-:Jn'U e.J EJ 1\I:W'U!'J?I1 Flt1J'Vl1-:J?I~I'l'Vl':i~~'U 0. o 1 

1':ib"ll1~~ "IJ1LiieJ.:~nG'1, Pi~~':i "ll1LlleJ.:~nG'1 LLG'l~?liil'l11 t~~'IJ~~ (2551) ~w.J'U1"1J~n\Jm1:wL~eJ 
""' , , 'I , 

I ....:. Q Q ~ d .c::'il-=. CV ~ 1.1 I or::;:( l.fcl. 6' 0 CV CV ..::::1 ~ 
?1-:JL?I':i:Wm':iFlm LF111~Vl L ':ie:J.:J"IJ11Pln'U?I.:Jbb1~G'le:J:W nG'l:WG'I1':i~n11 L ':i!'J'U11'VlE!lfi11G'Il'l1 ?11VI1'U'Um 1!'J'U"IJ'U 

' " 
l!oEJ:wPin~1tJ~ 3 ~u11"ll~n\Jm1:wL~m1-:~LG'I~:wm1~~1LFl11~~ii'IJ1~~'Vl5.rn~Lvhn'U 82.29/80.78 

' 
L tl'U 1 'IJm:wLnruon~n1VI'U~ 11 m1~~1 ~Fl11~~VIe;i'.:~~~CJ'U~.:~n11 ~nruon~n1VI'U~ 11t~~1-:~iiiJCJ~11"1t1J'Vl1.:~ 

G'l~~~':i~~'U o.o 1 c.JG'li1:wn'Vl~'V11-:~m1L~EJ'UVI~.:~L~!'J'UG'I\In11Lnruon~n1Vl'U~ 11mh.:~iiirEJ~11"1ru'V11-:JG'I~~ 
"I " ~ 

.d v v.c:~ d c:t 1 !'I"' 11/ .. ~cvoi.lll 11 
'Vl':i~~u 0.01 'Um ':iEJ'U:WFl11:Wm~eJ \Je:JEJ b'U':i~~u:w1n 'Um'Uu\J\J!'J'U1L"IJ1 ~1'Un':i~U1'Un11 LLG'1~~1'U 

" 
c.JG'lc.J~(J) 

mnn ~11!'..1, 11m1':iru u1P1~ ~LG'l~VI'1Vi'CJ fll~~'ll (2552) 
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th~~Vl5n1Y-lLVhn\J 82.50/84.17 ~"ln11Lnrusn~r\'Tv!'U~ '!!m~t~'UlJf1111J~11JTm1 'Um1Fi~:'hfl11:::l-1 
'IJ 

Q.J q I 1 .o:::::1 I c:IQJ 0 Ql QQd V ol::il QJ ..{ c:l V .o:::::l 

'V!"'-1 b 1t.J'U~"ln11ml'UL 1ti'Uelt.J1-11J'Ut.J~1flq]Vl1-'J~(l~V!1:::~'\J 0.01 1J~"'~1Jt)V!5V!1"l n11L 1t.J'U'V!"'"lb 1t.J'l.J 
'IJ 

~-1 n'l1na'U L~tJ'UeJ~1\IlJ'!!mh•l'n1Vl1"l~~&i~1:::~'\J o. o 1 LL~:::nm1:w~·ma h e:w 1 'U1~~u:w1 n~~ ~ 
\J a~ '\J 't 

1"lln1 ~~~'U (2552) i3im~l1n11\h~t~n~1offn~m11Jf111L~CJ'U~LLtJtJ 5E L~B~~'U1~1111f.l'U~ OJ • 'IJ 

V!1"llV!CJ1f'll~~i'lla"l'!!m1mA\.~l1ut.J1JPimntJ~ 3 'V-ltr.h '!!m~CJ'Ui'UlTot.~1JP!mntJ~ 3 ~1~1um1~~ 

fl~n111Jf111L~CJ'U~LL tJtJ 5E lJf111L '\.J~ ti'ULL 'IJ~"lfl::: LL 'U'U~1J11(l'U:::Vl1"llVlt.l11"11~~fl 'Ui11'V-l111J tlel'Uf111 
'IJ 

~~flliln111Jf111L~t.J'U~LbtJ'\J 5E 1:::'V!11"lf111~~nliln111Jf111L~t.J'U~LL'\J'\J 5E LL"':::V!~"ln11~~flliln111J 
'IJ 'IJ 

f111L~t.J'UjLLtJtJ 5E LL~nl'h"ln'UeJ~1-1lJ'!!m-f1flq]V!1-1~~~~1:::~tJ 0.05 

Nuangchalerm and Thammasena (2009) i3in~1n11oW~'UleJ"lrlf1111Jj f111fl~lbfl11:::l-1 

LL"':::fl111J~"l'V-le:J 1~ l'i B n11 L1t.J'ULL tJtJ~tJ L~l:::'V!1fll11J~'1Je:J"l'\!n L1t.J'U 'Y'jtJ11'\.J1:::~VlBi11'V-l'lJeJ"l LL~'U 
'IJ 

~11111ru Ln~~111ru (2553) -w~'U1"ll~n~m11Jf111L1CJ'U~1VlCJ11"11~~1 1~CJ1off16~~m1L1t~'U 
" " • 'U 

Lb tJtJl!)~n1f111~tJb~1:::'V!1flll1Jj 5 ~'U~B'U bb~:::b Vlfl-Dfl~"l1J 1 'UVJI"lti b ~B~"lb~~1Jfi111J~11J11(11 'Uf111 

fi~ibfl11:::l-1 b~B-1 J1 ~1 bL"':::m-1~11 61'1'V!1u'!!m1CJ'U.ff'Ul1oCJ1Ji3in~1U~ 5 ~~m11~t~'V-ltJ11 "ll~ • 

l bfl 11:::l-1'V!~\I L1 CJ'U ~\!nl1 tl e:J'U L1 CJ'Ulj'\! CJ 61'1 ~ ruVl1\1~~~~1:::~tJ 0. 01 LL~ ~'\! n b1 CJ'UlJ fi111J~"l'V-l B 1-<iJ ~ B 
'IJ u 

f11) b1 t.J'U~l tl"ll~ n~ n111J f11) L1 CJ'UTI~ ti111JB CJ 1 'U1::: ~tJ1J1 n~~~ 
• '\J '\J 't 

'U"l~n~ru V!1'\.J1:::1fl'U (2553) oW~'U1"ll~n\Jm11Jl1l~n1n11L1CJ'U~ 5E L~B\11fl1-1~~1-1LLG1::: • 6.J 'IJ 

'V!U1~'1JeJ"loW"Ii~eJ n oWI9ll'UlCJ"' ~lJflV!tV!1-1 fll1 L~EJ'U LL"' ~ LL 1-1\1~ h 1 'U fll':iL~tJ'Ul"li1~1lV! t.Jl~Y-l'\J';ll"U~ 
"I .., ' 

n\Jn11lJn11L~t.J'U~ 5E lJ'\.J1:::~V!Bi11Y-lLVhnu 84.10/82.34 t:.Jm11JnVfBLL"':::Lb1-1\J\Ih1'Um1L1t.J'Ul"ll1 .., "I .., 

~1lV!CJ1'1Jv\l'l!nb1CJ'U'V!~\11~1um1~~f111L1t~'UTI~CJ1off"ll~n\Jm11Jl1l~n1n11L1CJ'U~ 5E ~"lnl1tle:J'U 
" • -:,J \1 'U 

1~1tJf111~~f111L~CJ'U~B~1\Iij'\!CJ61'1~ruVl1\1~~~~1:::~tJ 0.05 
'IJ u 

"ll~'U1l>lti ~~~~1i1, L'U~ LO"'t.JJ1L11"1 LL"':::f'l~'UVi'V-lV ri61'1~ (2554) oWI9ll'U1"ll~n\Jm11J L~eN 
• 'IJ • 

I ~ Clil Cilia <d~ c!1J I d l.lo0::1o ~ 0 V ~ V q q d 
'V!'Ul tJ'lJ B\1 ~ -111 "'ll 191 LLG'!::: "'ll ~ Y-l"ll n"' :w ~ 11::: n11 L 1 t~'U 11 V! t1 1 1"11 ~ ~ 1 ~1'V! 1u "ll'UlJ o t.11J 1"1 n ~1 iJVl 1 

' 'IJ 

t:.J"'m1i~CJY-lu'"i1 "IJ~n\Jm1lJi1'1J1:::~Vl5n1'V-l111Jbo~tJ El!E2 Lvhnu 86.22/81.25 (:.J"'~1Jt]V!B 
..::.1 V ~ I I oC:II I Cll CV 0 Q,l ..::t...::tt. ..J CV CV ""'' 1.1 

V!1"lf111L 1ti'U'V!G1\I L 1CJ'U~"l nJ1fle:J'UL 1CJ'UeJt.J1-11J'Utl~1flruV!1\I~fl~V!1:::~tJ 0.05 Lb'G'!:::f111\J~ f111L 1CJ'U1 
'IJ u 'IJ 

~lCJ"ll~n\Jm11J~\In11m1~~m1L1CJ'U~LLtJtJ'IJn~v~1"lij'!!CJ611~ruVl1\1~~~~1:::~u 0.05 
• \1 'U "' 

~VlB'V-l"' mlil~'UVli (2554) oWI9lJ'U11ULL uu m1~~f111L1CJ'U~~L U'Uf111fi~1 Lfl11:::l-1n~:w~11::: n11 
'IJ 'IJ ' 

b1CJ'UTIVl tJ11"11~191 ii31 n~1 1) ~ i11'V-lU\J \I U'U LLG'!::: m1:wvi' a-1m 1~1'U m 1~ ~ n 11 L1 CJ'U~ b ~BoWI9lJ'U1 m 1fi~ 
'IJ ' 'IJ 

Q ff 1.1 I -=1 ~~- ~ CV Q.l Q tid t/ 

1bfl'a1::i'V!'lJtl\lfl1t:.J~eJ'Ufl6'11J6'111~f111L 1E.J'U11Vl E111"116'fm 2) 'V-lWJ'U1'lU LL 'IJ'IJ nl'l\JWI nTH 'lEJ'U'JVl L 'U'Un11 
'U'U , \J '\J '\J 
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fi~lbl'l~1~~ 3) oW<nl'W11'1~~1'Wn1~~~m~L~tJ'W~ 4) ~f1'1!t1tl~~~'VlB~G'\'1Jel.:!~tlLL'U'U1~tJ~f1'1!t1n1~fi~ 
" " " 

1LI'l~1~VI1~bii~ti'uwm~tJ'W ~~m~i~tJ'V'l'U'"h G'l.rn'V'lu'DJ'DJU'WI'l~~m~~~m~L~tJ'W~L~B~<n.J'W1m~fi~ , " " 
lLm1~VIL 'W.fl1'V'l~111eJ~1 'W~~~'I.J'U1'Wf1~1.:! ~tJ LL'U'Uf11~~~ f11~L~tl'W~~i'WI'lel'Wf11~G'Iel'W 5 i'W fit, 

\1 \t 'U v 

G'l111 1 ~ tl'Vh LL~ 'W f11~~ ~ f11 ~ L~ tJ 'W ~~ L ,j''W fl1~ fi ~1 Ll'l ~1 ~VI1~~ ~~'U 1'1 UJ.fl1'V'l ~111 f1 LLG'l ~ ~ G'l f11 ~ ~ f1'1!t1 
•I 'U , 

tl~~~'VlB~G'l'llel.:J~tl LL 'U'U'V'l'I.J'JTU f1L~tJ'Wiil'l~LL 'W'Wn1~A~l Ll'l~1~~VI~.:! L~ tJ'W'G'I·:Jfll1 Lfl rusn~ fl1VI'W ~ 11 ~el 
" " 

~Btl~~ 70 LL~~tJf1L~tJ'Wiil'l1111~.:!'V'lel11\l~eln1~~~f11~L~tJ'Wn~tJ 1 off~tJ LL 'U'U f11~~~fl1~L~tJ'W~~L ,j''Wf11~ 
" " " 

fi~1 Ll'l~1~~mi11'G'I1~~m~ L~tJ'WTI'Vl tl1P11'G'II'lfl. 'W.fl1'V'l~111B tJ 1 'W~~ ~u111 n~'G'I ~ 
, 'U \t , 

~~~n~ G'l~~Bml1 LLG'l~~.n1.mru P1~1G'I.nru1 (2554) ~n'l!t1~m111'l'Vl~LLG'l~m1111'l.:~'Vl'W'V11.:~m~ 
L~tJ'W'1Jel.:JtJ fl L~ tJ'W ~~~tJ~5tJ11~f1'1!t11'l el'WI'i''W 1 'WVlel.:!~'W ~1 tJ f11~ 1 -ff'll~ nl\l m~11m11\1 'G'I el'U 1'1 UJ.fl1'V'l'1Jel.:JJ 1 , , 

L-deJ.:~I'i''W 'Y'lu'l1 '1J~nl\lm~11tl~~~'V15.n1'V'l'1JB.:~'1J~nl\lm~11 1~ 74.37/71.32 L tl'W 1 tlm11Lnru<Yi~n1VI'W~ , , 
tJ f1 L~ tJ'W~ b~ tJ 'W~'"J tJ"{f~ fil\l f1 ~~11 ij ~ ~ £111 f1'Vl ~'V11.:! f1 1 ~ L~ CJ'W.fl1 CJ VI~.:! 1 -ff"11~ fli\J m~11G'I.:J f1l1 rlel'W 1 -ff"11~ 

, 1;11 , \1 " 

n'DJ m~11el ~1.:~:UirtJ ?1' 1 A ill'V11.:JG'I ~ ~ LLG'l ~tr fl L~ CJ'W~ L ~tJ'W~'"J CJ"{j~ fi 'OJ m~11iil'l11:1..J'~.:J'V'l e:J h ~ e:J"{j~ fi 'OJ m~11 " . , 
elCJL 'W~~~'U~ LLG'l~Lda~n'l!t11'111111'l.:!'Vl'W'V11.:!f11'H~CJ'WLdm~CJ~b 1G'\1~1'W hJ 1 b~el'W 'V'l'Ul1 irm~CJ'Wii 

" 
.. :'1 .., "" 

1'11111 l'l.:!'Vl'W'V11.:!f11~L ~CJ'Wel ~ ~ 'W~~~'UI'l.:J'Vl 

G'l11.fl1~ L <ffmia'W (20 11) ~n'l!t1tl~~~'V15~~'1Je:J.:J~tl LL uum~G'IB'WLL uu~u LG'I1~VI11'11111~L U'Wn~11 " " . 
1 'Wfl1~'Vl~~ el.:!l'Vl tJ1P11G'II'lfl~CJ~f1'1!t11'11111 b .rr1 1'DJ LL 'W'"Jfl~ b~CJ'"Jtl'U 1 ~~1 bL~~ bblJ LVI~ f1 1~ mtJ LL UU fl1~ 

" 
G'IB'WLL uu~u LG'I1~VI11'11111~ L U'W n~11 1 'W m~'Vl~G'leJ.:J ~G'l m~1 ~CJ'V'l'U11irn L~CJ'W:Um111 L .rr1 h L~a.:~ 1 ~~1 " . 

I " 3 V Q IJ I .c:i Cl.l 0 V .c::t..Q.d Q.l V .c:l Cil IV Q 

bb11 b VIG'lflG'I.:!'1J'WVI~.:!'DJ1f1L ~tJ'W~elCJ1.:!11'WtJG'I1fln I'V11.:J'G'It11'l'Vl~~~U .01 LL~~'W f1L ~CJ'W11n1~'V'l<n.l'W1LL 'W'"JI'l~ " " ·~ 

~1tJi'Wa~L'W~~~'Utl1'Wf1~1.:! (average normalized gain = 0.53) 

.Q. ~ Qd( )"' Ql ct.Q ~ 111"" "'"" 
n-s-srum-s m1~1"1-s 2555 Vl\9lJ'W1Vlm~~ fl1'SI"l~1 bl"l'S1~vtbb6'l~l"l11:Wb"U1 'ilVlfi~Vl'W"UEJ~'Wm 'SCJ'W 

.ff'W~5tJ11~f1'\!t1tJ~ 1 ~~~f11~b~tJ'W~LbtJLJ~UbG'I1~VI11'11111~ ~~fl1~l~CJ'V'l'Ul1 1) LL~'Wfl1~~~f11~ 
" " 

b~CJ'W ~bb 'U'U ~'U LG'I1~VI11'11111~ b~e:J.:J G'I:WU~'1Jel.:JG'I1~~~~1tJ m~-b UG'I :UtJ~~~'VlB .fl1'V'lG'I.:J n11 Lfl rusn 
" " " 

80/80 ~1 E1/E2 :U~1L'Vhnu 85.90/85.00 2) Vlf1'1!t~fl1~fl~lLI'l~1~~'1Jel.:!tJf1L~CJ'Wrle:J'WL~CJ'WLLG'l~VI~.:! 

L~tJ'W Lbl'l n~ 1-:J tl'W eJ ~1-:J:UirtJ?\'1 A ill'V11.:! G'l~~~~~~u 0. 05 1~ tJ:U 1'1~ LL 'W'WVI~ .:1 L~ tJ'W'G'I.:J n11 n el'W L~ tJ'W 
" " 

3) m1:w L off1 h~l'l.:J'Vl'W'lle:J.:Jir m~CJ'W 1 'W.fl1'Y'l~1:wir m~CJ'W:Um1:w L .U111\l~l'l.:J'Vl'W 

'W"1f'W1'Vl ~.:JVI1, l.fl1oSI'lt1 otlCJ~'Vl~ bL~~11~oSI'lt1 LLtl1Bh (2555) ~f1'1!t1n1~1-ffm~tJ1'Wfl1~~tJ , . 
LG'I1~VI11'111:W~bb'U'U 5E ~'"J:Wtl'U L'Vlfi'WI'lfl1~~~Lb~'W~.:!11 L 'WVlP1'11 L~e:J.:J 1 ~~1LI'l~ ~:U~e:Jf111:WG'I1:W1'jt;) 

\J 

1 'Wfl1~fl~l bl'l~1~~ LLG'l ~ ~ G'l £111'l'Vl~'V11.:! fl1~ L~ CJ'W'll el.:!tJ f1 b~ CJ'W.ff'W~5 CJ:W~ f1'1!t1tJ~ 5 'V'l'Ul11'111:WG'I1111 'jt;) 

1 'Wfl1'jfl~i Ll'l~1~~'1Je:J.:Jirm~CJ'WVI~.:! L~CJ'W~.:~n'J1ne:J'WL~CJ'W a~1.:J:UirCJ?1'1Aqj'V11.:!G'I~~~~~~u 0.01 LLG'l~ 
Q.l ..{ .r::::l Q.l oC'il CV Cll I I .c:i I Cll Q.l 0 CV ct. .:::to d Q.J 

~~'G'I:W'l'V15'V11.:J m~ L ~tJ'W'llB.:J'W m ~tJ'Wvt~.:J L ~tJ'W~.:Jm1n B'WL ~ tJ'W a tl1.:J11'WtJG'I11'1'1J'V11.:JG'It11'l'Vl~~~u o. o 1 
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'\J~rufl~cU €Jb-r11v (2555) ~~'U1"1l~fi~n1~11f11~L~~'U~ L~€1-:1 Vi"llt.h~ n~11G11~~n1~L~EJ'Uj 
CLJ , , "' 'U , 

i'Vl ~1¥11G1tJJ~1~ tJ1 "llm~'IJ1'U m~ L~ EJ'UjLL 'UtJ'r!l ~ m 5E ~1'V!-r'Uirm~EJ'U~'UlJ'o EJ11~ m~ntJ~ 1 

t:-~~m~1~~'\"j'IJ11 '\J~~~'Vl5fl1'1"j'IJ~ii~m~11Lvhn'U 83.02/82.08 mH.1'11~'Vl~'Vl1-:~nTn~EJ'U~L~EJ'U~1EJ 
"11~ fi~ n1~11 n1~ L~ tJ'U ~VI~.:! L~ tJ'UG1.:! n'J1 n e.J'U L~ tJ 'U eJ ~ 1-:!ij\J EJ ~1 ~ fi!'Vl1-!l G1 i) &)~ ~ ~ ~'\J 0. 01 LL~ ~ 1"11111 
• v v 

'l"je:J h l?i eJn1~ L~EJ'U~'JEJ"ll~n~ n1111nTH1CJ'U1mjl, 'U1~~'\J111 n 
' v v 

'\"j~~'l"jcJ 1;'1~-rmn (2555) ~~'U1t:J~~11n'VlB'Vl1-:!f11~L1tJ'U L~e.J-:1 ~'U5¥111;'1tJJ~LL~~L'Vll"l1 'U1"~'ii1fl1'\"j 
' "I ' 

Q.J Ci1 ~ Q.l ct Q.J II oQ. oCil IJ' Q.l V 4 Ll 

"tle.J.:l'U n L ~EJ'U"ll'U115EJ11¥1m~niJ'Vl 3 mEJ"ll~n~m~11f11~L ~EJ'U~tJJ1111 n~ mm~G1'\JLG11:::'V!11"111111 
, "' ~ 'U 

c.~~m~i~tJ'j"j'I.Jl1 "ll~n~m~11m~L1~'U~ij'\J~~~'Vl5fl1'1"jLVhnu 73.99/70.18 m11Lmu;imm~1'U~ • v ~ 

n1'V!'U~ 11 irm~~'Uijc.~" ~11f1'Vl~'Vl1.:! m~ L~ tJ'U1"1111'VlEJ1¥11G1tJJTI 'U'Vl n"ll~ ii~ m~11e:JCJ '1 'U~:::~u111n gl , , 'U 

~'U1 nih:::1, 'U1~~1'1~ L"ll11rh&iml'1 LL":::~w1-rl'lt1 o~~11'\J~~Vi'\J (2555) ~~'U1"1l~!lnii~m~11 v • • 

1'Vl CJ 1¥11 G1 tJJ ~~ij 1'1 €1 m ~~ ~'U 1V1 n~~ m~'IJ1'U m ~'Vl1-:~i 'Vl tJ 1¥11 G1 tJJ ~ LL" ~ 1"11111G11111 ~t~1 'U m~fi ~ 

i LFl11~,J"tle:J.:!UnL~CJ'U.ff'Ul!uCJ11Pin~1tl~ 1 h.:~L~CJ'U"tlf.J1CJ 1e.Jf11i;'I'Vl1.:lf111Pin~1 ~1Lfle:J'V!1~1 'V!qj 

QJ Q.l oQ.Q.I I Q.l ..!11 CV ct. ~ IV d Q.l 

~.:l'V!1~G1 -!l"tl~ 1 c.~~ n 1~1 ~ ~'l"j'IJ11 c.~"G111 'l'Vl5~ 1'U'Vl n~::: m~'IJ1'U n 1 ~'Vl1.:!1'Vl EJ1¥11G1 tJJ ~"tl€1-:l'U n L ~ ~'U'V!~ -:J 

L1CJ'U~.:l n·;hne.J'UL1tJ'UeJ~1.:lijUCJ~1~fi!'Vl1.:li;'li)&i~1:::~'\J 0.05 LL" ~ fl~LL 'U'UI"l1111G111111tl1 'Ufn~fi~ 

1 LFl'n:::,J"tJe.J-:Ju m~tJ'U'V!~.:~ L~ tJ'U 11'1 CJ 1 "ll"ll~tl n ii~ m~111'VltJ1¥111;'1tJJ~G1.:~ n-J1 ne.J'U L~ ~'U €1~ 1.:~ij'11 ~ ~1 ~ ru'Vl1-:J 
1 v ~ 

--.J Q.l 

G1tll'l'Vl~:::~'\J 0.05 

G111U&i LL"li11~'U, €1'4Q~ ~'UtJJ-rn,_; LL~~'lfl'UG LL~.:~¥11G11~ (2555) ~n~1n1~~~'U1e-J~~11'l'Vl~ 
'Vl1.:lf111L1~'U L~€1.:1 f111~'\J~'UG"tle.J.:!.W"ll~vn 11'1 tJ 1 "111'\.J LL '\J'\J n11~1'1 n11 L1m.J1 LL '\J'\J ~'\J LG11~'V!11"11111~ 

'II " 'U \J 

(5Es) "tJa.:~um~tJ'U.ff'UlJ'5EJ11Pin~1tl~ 5 c.~"m11~tJ'I"j'\Jl1 c.~~"'11'l'Vlt'Vl1\ln11L~tJ'U'V!"'\IL1tJ'U~.:~n11 
tlfl'UL~EJ'Ue:J ~1.:~ijumi1~£11'V11.:li;'ln&i~-s~(;}tJ 0.01 LLG'l~Fl11l..IVl.:!yje:J 1-v"lle:J.:l~L~EJ'UI?ie:J m-s-:5'1'1 n1'S L~EJ'U~ 

·~ v v 

d ~tV~ 4 1 ~"' 
L~EJ-:J n11G1'\J'I"j'Uu"tl€J-:J'I"j"1f~€Jn l'l~fl1'1"j1111B~ ~'U1~1'1'\J111n 

' v 

G1m'Um 1"11~~~~ LL~~ih~ti Ln~~t'J'J (2555) Pin~1m~1i1n~mm~L~~'U~ 7 .ff'U ~111tl'\J 
' 6-J v 

.o:::lro Cil .. .d V IV ~ 1::111 Q.l .c::t. .. d 
n11Ln~l'11eJ'U'Vl'HJ L 'l"jeJ'I"j~'U1e-J~G111'l'Vlli'Vl1\ln11 L 1CJ'ULL~~'Vln~~m:::'IJ1'Uf111'Vl1-:J1'Vl CJ1¥11G1tJJ1 L 1€1.:1 

1:::'\.J'\.J'U L 1¥1 LL~::: L ~ tJ1 fl &i l'ieJ f111 El'4-rn,_;~.:l LL 1 1'1~ eJ11"tl"a-:JU n L~ ~'U.ff'UlJ'o CJ11Pi n~1tl~ 3 e-J" n1 ~1~ CJ'I"j'\Jl1 

um~~'Uijt:J~"'11~'Vl~'Vl1-:Jf11~L~~'U~-:Jnl1Lnru,"i~n1'V!'U~H (~e.JCJ~::: 70) LL~:::Vi'n~~n1~'\J1'Un1~'Vl1-:J 
1'VlCJ1¥11i;'ltJJ~G1.:~n11Lmuen~n1'V!'UI'l H ( ~mm::: 70) LL~~um~CJ'UijL~tJJfl&il'iBm~a'U-rn~~.:~ LL 11'l~B11a~ 

v ' v 

1'U~~~'\J~ 

m1~~ru 'lifll~BI'l (2555) ~~'U1'1J~ii~m~11m~LLnuf1J'V!1'Vl1.:~1'Vlm¥11G11'1~L~m1-:JLG1~11e-J~~11~'Vl~ 

'Vl1\ln1~L~~'U LL~~m111G11111~t~1 'Um~f\1'11 Lm1:::,J ~1'V!-r'Uum~tJ'U.ff'UiJotJ11Plm~ntJ~ 2 'l"j'I.Jl1 

'\J~:::~'VlBfl1'\"j"tJEJ.:l"lll'lii~m1mvhntJ 77.41/78.52 "lt.:~1;'1.:~n11Lnru"Vi~n1'V!'UI'lH c.~G'l~l..Jn'V1B'V11.:~m1 
• v "I 
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f111~6'11~1~~n1~~ ~:'j LF1~1~'\11'V1~~ L~tl'U 1~ tJ L sif'15 ~ n'OJ n'5'5~6'1~ n11 flel'U L~ tl'U v ~1~iiUE.J G11~ q)Vl1~6'1~~~ 
, 'II 

~:::~u 0.05 LL~:::i1m1~~~'V'ltJ1~19itJm~1-U''ll~n~m'5~mJ'l'U'5:::~ul.nn 
• 'U 

i.'lm'V'l'5 'V'lm1'll:u, tJm1 L'1itJ1-rm~1 LL~:::tJ'U1'1Jlti r.nE.JVl€1'1 (2556) ~WJ'U1'lll'ln~m1:um1L~E.J'U • • 
n1'56'1€l'U 1~ tJ 1 -if LL 'VI~~ L~E.J'U.rl 'UVlv'I~'UL ~mi.'l~lJ6'1~1'1fld1~6'11lJ1~~ 1 'U m~~~LbtlUqj'VI1LL~:::c.J~G1'~C)Vl~ 

'U 

.Q q,J .:;:1 ~ 4 q...J .:::::o.U I .:::::0. C!il 

Vl1'1nTH 1tJ'U'llv'I'UnL 1E.J'U'll'U'\.Jd:::~~Plm~ntl'Vl 6 c.J~ n111~tJ'V'l'U11'15~n"ilm1:u n1~ L 1tJ'Un1'5i.'le:J'U • 
1VltJ1P116'11Jl{ ihJ~~~Vl5.n1'V'l 83.13/84.38 6'1-:Jn11Lnrusn~rh'VI'U~LL~:::l1m~tJ'Uiim1~6'11m~~ 1 'Wm~ 

'U 

~ ~ LLni1 qj'VI1 bb~::: c.J ~ G1~ C)VlBV11'1 m 'j b~ tJ'U'VI~ 'I L~ tJ'U ~'I n11 tltl'U L~ E.J'U €l ~.h 'liiir E.J ~11"1 t1JV11'1 6'1 ~~ ~ '5::: ~'U 
0.01 irnL~E.J'Wiim1:u~'I'V'lvL"i!l9iv'll~n:um~~m'jL~E.J'Um~i.'lv'U1Vlmmi.'IIJl{e:~E.J1'W~:::~u~1n 

• 'II 

ru;im 'U1L~v'U, 'U'V'lLn1 ru ~Vl~~ LL~:::1VJ1w..~t1 oUIJl~tJ:::lJ1'U (2556) ~mnm'ji.'le:J'UL~tJ1-U' 
~ , 

'jULL'U'U1~1iJ'jf1l~L~E.J'U~ 7E ~1~n'ULVlA'WAm~1-U'rhm~~ij\9)e:Jf1J1~6'11~1~~1'Un1'5~~1LA~1:::'\11 LL~::: 
'II 'II 

c.J~GY~C)VlBV11'~n11L~tJ'W1Vlmmi.'IIJl{ 'll€1-:~irm~E.J'U~'U'\.J'j:::~:u~m.~ntJ~ 5 c.J~m'j1-.ij'E.J'V'lu11irm~E.J'Uii 
A11~6'11lJ1'j~ 1 'U f1l'j~~1 Lm1:::~ LL~ ~c.J~ G1:UC)VlBV11~ f1l'j L~E.J'U'VI~'I L~ E.J'U~'I n11 tltl'UL~ E.J'U €lci1-:Jii 

11E.J~1~q)Vl1'1i.'l~~~~:::~u 0.01 LL~~iim1~'*~'V'lv1'0J~vm'5~~ihm~~m~L~E.J'Un1'5i.'lv'Uv~L'U'5~~u 
d 

~1n'Vli.'l~ • 

c.J~~~C)VlBV11-:Jm~L~tJ'U LLmm1'jfl~LLni1t1J'VI1Vl1'11'VltJ1P116'11Jl{ L~€1'~ 'V'l~'~'~1'WA11:u{e:~'U 'll€1-:Jum~tJ'U 

~'UlJ5E.JlJ~n'l!I1U~ 1 ~L~E.J'U~1tJn1'j-.ij'~fi:Um'jlJLL'U'U 4 MAT LL~:::n1'ji.'le:J'U~'UL6'11:::LL'U'U 6'16'11'Vl. 

c.J~m~1-.ij'E.J'V'l'U11LLc.J'Un1'j~~m'jL~E.J'U{i1'\.J'j:::~'Vl5m'V'l 84.20/83.62 LL~::: 77.73/76.10 m:uci'1~u 
'II 

LL~~~1~'15\1'\.J~~~'Vl5c.J~LVhnu 0. 7730 LL~::: 0.6748 LLi.'l~'ll1UnL~E.J'UiiflJ1~tlTJ'VI,j'1Vl1'1n1'jb~tJ'U 

{m.m~ 77.30 Lbc;'l~ 67.48 m:w~1~\J Lbc;'l~'V'l\Jl1n1"S~I'lnTH~~'U.S~1~m"S~~'~n'ilm"S:wLL\J\J 4 MAT rl 
'U 

c.J ~ "'~ ')'Vl B~ 'I n11 bb~ ~ f1l'j LLn\1 qj'VI1Vl1'11Vl tJ 1 !311 i,'IIJ) {~'I n11 f1l'j(,'l tl'U ~'U b6'11 ~ LL 'U 'U 6'1 6'11 'Vl. 

'OJ-r'15qj1 ~~L~'U, '151~1Jl ~n1LL'V'l~ LL~~~~~n~ rl11"1'1 (2557) ~m~m'\.J~E.J'ULVitJ'Uc.J~GY~C)Vlt 
Ql Q I QQ QQ ~ Q ~Q d Cl.J f' 

'Vl1~m~L ~tJ'U m~r1~vm-:Jm:u1~ruru1ru LL~~:um'VlmPlli.'IIJl~ ~1E.Jl'151'15ll'Vltl1 L ~B'~ 'V'l'U5Pl1i.'IIJl'jLL~~ "' . 
L'Vlr1l'Ul~~'Vl1~ DNA ~'UlJ5E.J~~mntJ~ 6 ~:::'VI11~f1l'j-.ij'~fi:um~~m'jL~tJ'U{m~LL'U1fl~'ll'j~L~'U 

'II 

1'VltJ1P116'11Jl{nui.1-:~A~LL~:::m'jlij~f1:um'j~m'jL~tJ'U~~tJ 1-U'i1qJ'VI1L tl'W~1'U c.J~ f1l'j1-;ij tJ'V'lU';h LLC-J'U m~ 

..ij'~m~L~tJ'U{ii'll~~~'Vl5.n1mvhnu 84.45/89.55 LL~::: 82.58/88.35 ~'15i1'\.J'j:::~'Vl5c.J~ 0.7208 LL~::: 
'II 

..:::;1 CV c:! .Qj Q I Q ct. Q f' QJ d I I -=! 

~c.J~i.'I~C)'Vl5Vl1'1 f1l'jL 'j tJ'U LL~::: f1l'jA~v tJ1'1l"iJ1'jt:l.J t1J1 ru LL~ ~:u m'Vl tJ1Pl1i.'IIJl 'j'VI~ '~ L ~ tJ'U ~ '~ m 1 n v'U L 'j tJ'U 

I olli:ll QJ 0 Q.J QQ. c::J V 

€l tl1'l~'UE.Ji.'I1Aqj'Vl1'li.'I~IJ1Vl'j~~'U 0. 05 
ll.l I Q.l ..! d Q.l Q.l ..! C!il .J o<::il 

Vli311';i'5t:l.J .fJC-J11'1 LL '5 LL~:::Plf11'1Pl'5 ~.f11~'j (2557) 'V'lw.J'U1c.J~i.'llJL]'Vl5'Vl1'ln1'jL 'jCJ'tJ L 'jtJ'l 6'11'5'll1 

1:w b~nt'l L111 tJ 1.Un~ nd'j:W f1l'j L1mJ1 bb 'U'U~'U bf'!1Q:J'Vl1\l1'Vl tJ1Pllf'IIJli~1:W nu n"il nJ'jlJ'VlT\..11 EHi'\l bf11Jl-€JB'U1l:J , 'II 
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e.J ~ m1i ~ ~'VfLrJ1 ,r n b~ ~'U n~lJ bn.:Jijfl11lJ n11vr"I!Tvm e.J ~~lJn'Vl~~-:~ n'i1 n~lJ'lJ 1'U mn-:~ Lbfl ~ n~lJ~eJ'U , VI 'U , 1 

e:1 ~1-:~ih!m1'1ri' '1J'V11-:~~~~~1~~u o.o5 LLf1~m11 in';) m1lJvl1'U1£J-ii-:~Lni,HJ5u1 ~ 1 'U.ff'U?t{1-:~fl11lJ 
?t'U 1 ';1?11:W1~1:l m:::\Jl'U 1 ~ Ln~fhm:w Lb"':::vnfi1111BU~1 £J m:::u1'U m~~u b?t1::: 1~mh~iitl ~~~'V15m'V'I 

1 

~.fl1'V'I~ 'V'1~1111~ (2557) ~\9lJ'U1e.J"'ii:wq'Vl~'V11-:Jfl1'H1fJ'U b~fl~~11JlnU~-:Jbb1~~fl:W ~1~fl1~'<il~fl11 

L1£J'U{bb uu~u b?I1~1VI E.J11"11?tl111~ L U'Ufl1~~~1 Lm1~~ e.J"' m~Pim~1'V'I'U';h~tl bb uu m~'<il~ m~L1£J'U{ 
~ ~ ~ 

~ b "I!'Ufl11~~1 bfl11:::vr1 'U'Vl fl~'U'llfl-:Jfl1~'<il~ fl1~b1 E.J'U{ ~~1:W1~Cl~\9lJ'U1e.J"' iilJn'Vl~'V11-:Jfl1~L1~'U'lJfl-:J 
1 ~ "I 

~b1£J'U1~ii.ff'U\Jlfl'Ufl1~'<il~fl1~b1fJ'Ui 5 .ff'U ~UbbUUfl1~b1fJ'Uidiifi1tl~~~VIG.fl1'V'I E1/E2 b'Vhnu 

78.73/82.44 vl11 ~~ L1fJ 'Ui:i e.J"' ii:wnVJ~VI1-:J fl1~ L1fJ 'UV!~ -:1 L1 fJ'U ~ -:1 fll1 rlfl'Ub1 fJ'U bb"' ~ij fl1 1lJ 
~ "I ~ 

m1:wn11V!U1VI1-:Jfl1~b1~'UB~1 'U~~~unm-:~ vr~B~~~ua~ ( <o> = 0.69) 
~ ~ ~ 

Q.l Q.l .! q Q Q ~ Q.l q ~ 
'UiqJqJ1 ~(lJSVJ"' (2557) 'V'I\9lJ'U1e.J"'~lJqVI5VI1-:Jfl11b 1 ~'U1'1l11'Vl ~1P11~\Jl1'lJfl-:J'Uflb 1~'U'1l'U 

lYu~lJPlmntl~ 2 b~B-:~ mvr1~bb"':::~1~b~'V'I~~1~~1i'1l~fl11~B'U e.J"'n11i~m~u11 '11'm1~'Uiifl~bb'U'U 
' 

e.J"'iilJq'Vl~'V11-:Jfl1~b1~'UV!~-:J L1~'U ( {BfJ"'::: 7 6.50) ~~ fll1rlfl'UL1fJ'U ( ~fl E.J"'::: 44.50) fl~1-:Jii'lJm1'1rlqj 

'V11-:J~~~~1~~u 0.05 '11'm1~'Wiim1lJtl11vr"I!1'V11-:Jfl11b~~'Ubo~mvhnu 0.58 e:JCJL'U1~~un"'1-:~ 'll~ 
~ ' 

~'1lihh~~'Vlcre.Jf1Lvhnu~ew"'~ 57.76 

'U'1lP1~1 '1l:WiJ'UVJ{ Lbm~~m'V'I~ 'V'I~1111~ (2557) Pimnm~~m:::~Ufl11lJ?I1lJ1~tlfl11~~1Lfl~1~~ 
' ' . 

~1~fl11'<il~fl11b1~'U{bbUU~Ub?I1:::1VImP11~1Jl{'lJeJ-:JoUflb1fJ'Ucff'UlJ5~:WPlmntJ~ 3 e.J"'fl111'<il~'V'IUl1 
~ 

1U bb UU fl1~b1fJ'U {LL UU ~U l?I1~VI1-:JiVI~1P11Ml{~L "IJ'Ufl11~~1 bfl11~~'Vlfl~'U\JleJ'U vl11 ~~ L1~'Ui1 
\J 'U " \1 

fl~bb'U'Ufl11:W?I1:W1~1:1~1'Ufl1~~~1bfl~1:::~vr~-:~L1E.J'U (37.1 o ± 1. 79) a-:~n11fl~bb'U'Ufl11:W?I1:W1~1:1~1'U 
~ 

m-sfi~1Lm1~~ne:J'UL~e.J'U (19.47 ± 2.91) tJ~1,:)ih!mi1Aq.JVJ1,:)6'f~~v1-s~~'U 0.05 1~e.Je.Jm~~'U 

fl11:W?I1:W1~1:1~1'U m~fi~i bfl~1:::~';11m:::~U'V'Iv1-rrl tlv fJ 1 'U ~~ ~u ~:w1 n ~ L1 fJ'Uii m1:w n11vru 1VI1\I m ~ 
~ ~ 

.. .J !'! <V 

b1~'UbO"'~B~L'U1~~unm-:~ (<g> = 0.69) 

'1..11111 fJ1 'li1 fJ'(jb ~~ (255 7) Pin~1e.J"'ii:wqVJ~VI1\Ifl1~ L1fJ'U Lb"'~fl11:W?I1:1.l1~t11 'Ufl1~Fi~ bbtlUqj'V!1 

VI1-:Jl'V1~1P11?11Jl{'lJB\ItJ m1£J'U.ff'Uir5~lJPifl~1U~ 2 ~1~-ru fl1~?1fl'U L~fJ 1 i'1l~ n';lm~:wiVI E.J11"11Ml { • 
QCV I Q.l G:l .t::ll QJ & .G:\11 .c:t. ~ CV d I I q I Qj 

e.J"' fl1~1';1 fJ'V'IU11 'U fl b ~ fJ'U:lJe.J"' ~:WqVI5VI1\Ifl11b 1fJ'U1VI fJ1P11~m'V!"'\I b ~ fJ'U ~\I fl11 fl fl'U b 1 fJ'U fl fJ1\I:W 

'11'm11ri'qJ'V11-:J~~~~1~~u o.o 1 bb"'~-u m1£J'Uiifl11:W~1:1.l11t11 'U fl11Lbnu '1J'V!1'V11-:Ji'Vl mP11~1Jl{vr~-:~ 
.t::ll I I .c;;l I oCII QJ 0 IV .QQ d Q.l 

b 1fJ'U~-:Jfl11 flel'Ub 1 fJ'Ufl fJ1-:JlJ'UfJ~1fltu'V11-:J?I ti\Jl'V11~tilU 0. 01 
~ " 

oW1til1 'li1-:1fl1~, ~:W'1l1fJ nq\Jl'V'I"'11\9lJ.U blf1~111-r111.U bbtl1~b (2558) Pln~1e.Jf1fl11~~fl11 

b1£J'U{bbUUi'n..ij'mfl1~L1£J'U{ 7 .ff'U~1:WnUb 'Vlflilfl'V!:I.J'Jfl 6 1 u~ii~Bfl11fi~1 bfl11~~bbfl~~fl~~ 
'U ~ 'U 

m ~ u1 '1..1 n1 ~VI1 \11 VI fJ 11"11 a 111-f.ff'Uu ~ ru 1m~ b ~B\1 1:w b:W'U ~:w bb"' ~ m~'ll'U'll B \ltJ n L1 fJ'U .ff'Uiru E.J:wPi n~1 
'U 
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U~ 4 f.J(;ln1~~fl'l!t1V'I'\.rJ1n1~~~1Lfl~1:::l1"1JeJ-1UflL~CJ'U'VI~-1~1f11~~'\Jn1~~~n1~L~t.J'Ufi1fl:::LL'U'U~-lf111 

Lnrusn~tJCJ(;l::: 70 mh-lih!mh•i'f1J'VI1-l~(i~vl~:::~'IJ .os 

Agogo (2014) ~fl'l!t1L~tJ-lm~~~m~L~CJ'UfLL'IJ'IJ SE \Jm.J'VIt"j'l!t~fltl'U~~fl~il'lG'i'luL~tl-ln1~ 

ci1CJ'VIt1~i>l n'l!ttw:::'VI1-l~'Uim~~:wn'Uum~ CJ'Ui'U~Lit.J:WPi n'l!t1U~ 6 'lh:::L 'VIP11 'U~ L~ CJ 1~CJ m~~ fl'l!t1n'Unci:w 
' ' 

'lh:::"1l1m~-l'V!:W~ 2,183 fl'U LLl;l:::~fl'l!t1tl'Umi:w1Ji'1m.h-l 147 fl'U ~1fl 4 b-lL1tJ'U1~mLU-ln1~~tl'ULL'IJ'IJ , 
QJ Q.J Cil 0 I .:;f '-' Q .df I 

'IJ~~CJ1CJLi~~:W~1fl'Un1~~tl'ULL'IJ'IJ SE 'Unb~CJ'U'VI1LL'IJ'IJ'VI~~fl'\Jflfl'Ub~CJ'Ubb(;l:::'V!l;l-lL~tJ'U L':imm~mCJ'VIfl~ 

Q.l Q.l II q,QJ I Q.l .:;f IV oo:i -=i V' .:! I 

{;lfl'l!ftw:::'VI1-l'V'l'U~m~:w 30 "11tl f.J(;lf11~1~CJ'V'l'IJ11 f11~~~f11~L~CJ'ULL'IJ'IJ SE 'Unb~t.l'U:I.Jf.J(;l6'f:I.Jt"j'VIli~-lf111 

" f11~~~f11~b~t.J'UfLL'IJ'\Jf11';i6'lfl'U'IJ'j':iCJ1CJ'VI'Ihll'Ub~t.l'U (p < 0.05) 



d 
'U'VI'VI 3 

!l11l~~fl~,:I'QiJ11?1mJ1~?1-:!rlL~tl~n't'J1'LJ1~~V15.tlTWLL~~'lJ1~~V15~~"1.1tl-:l"l.ll'lfi'o\Jm1lJ!l11L1m.J~ 
• • 'IJ 

L~t~-:~ m1~1~V1e:J~?l~ n~ru~Vll-:J'I~'tJ5m1lJ'IJe:J-:~ii' m1~'W.&'Wl15~lJ~ m~nu~ 6 L VI~'UmlJ Ln ru'Vimi?11~1'W . ~ 

d d Q.l r.{ 1!::11 i.J C:::.. c::lt. f' I d Q.J' 

80/80 L 'lJ1~'LJ L Vl~U~ ~?lllqVli5Vll-:!!l11 L 1~'WLLfl::;fldllJ?IllJl1tll'll'W!l11fll'll Lfl1l~'Vlntl'WL 1~'WLL~~Vll:l-:J 

L1~'W ~fl~lfllllJflll'VlihVl'1-:!!l11L~~'W"l.ltl-:!UnL~fJ'W LLl:l~~n'loJlfllllJoW.:J'Wt!h"l.Je:J-:l'l!m~~'W ~1~~1~ 
... ... 

0 .:::a. Q..l Q...l d 

I'll L 'W'W !l11\?lllJ'IJ'W(?) tl'WI'I-:!'W 

3.1 1'lJLL'LJ'LJ!l11l~~ 
'IJ 

3.1 aubb'U'\.Jn111<5'f.l 

nl'~~n~lfl~-:~-d'Hf~1.JLL uu !l11l~t.Jbb 'LJ'LJ One-group pretest -posttest design 11'1Wltl'Wb1f.I'W 

~~~1vlVllfll1ll'l~~i!1JJf"IVl~V11-:!fll1b~~'W bLl:l~fllllJ?IllJl1tl~1'Wfll1fll'llLfl1l~~"l.ltl.:JUflb~~'WmllJ~ 
'IJ • I ' 

~n~1 'o\Jlnt!'W~~'~n'o\Jm1lJ~l~'IJ~'~n'o\Jm1JJm1L1~'W~~l'Wl'W 16 ~1111-:~ L~t~~~'~fl11b1~'W~L?~1'o\J~'W1~ 
' 'IJ 'IJ 

< ' ... 

11'1~~11llqVJ5VJ1-:J m1 L1 ~'W LL~ ~fllllJG'lllJl1tl~l'W !l11fll'll Lml~~"l.le:J-:JU m1~'W n~lJVJ~ n~1B n 1 1"11-:~ 

" ' 
G'i'lUfl-:11'Wb"l.I\?1Yl'WVl!l11~fl~lJJ5~lJ~fl~l L"l.l\?1 28 ~l'Wl'W 31 A'W 

3.2.2 'LJ~'LJVl"l.lel'lb1'1L~f.J'W!;l~!;l11lVlf.l1 

11,:) b~ fj 'W l:l ~ ~lll V1 tJ l b tl'W 11,:) b~ t.J'WJJ5 t.JlJ"l.I'W l l'lfl Gn\l f<\l n 1'161lii' n·n'Ufl ru~ fl11lJ fll1 

fll1~n~1.fr'W'~,'W\1'1'W m~V11l-:J~n~l5m1 ~\le:J~'LJ'W~'W~ 591~ 3 -:Jl'W 90 m11-:Jll ~-:Je:Jf.11'W'LJ~nru 
~ 'IJ 'IJ 
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LtJ'U b1.:1L~tJ'U't.J1::: L.fi'Vl&'I'V!Plfl'l!f1 ..ij'~fl11L~tJ'Ufl111i'le:J'UmlJ'V!fl f1G'f\1l~:IJ'5tJlJ~fl'l!f1\1l8'UI'i''U '1"1. Pl. 2551 m~::; 
'U 

'V!tlnli'lm~LiE.JlJ~fl'l!f119HJ'U't.J~1EJ 'V'l.P1.2551 (ii'11EJ"'1~qJ) L tl'U b.:~L~EJ'U'lltJ1EJ lam"''Vl1-:lfl11~mn 
'U 

~'W~'W~1'W'1JeJ.:!U1~'1l1n':il EJ L~EJ'WeJ~1-:!fll1.:!'1J11.:! LL~~~'J(i.:! 'lh tJ~~I"111 off~1tJ'1Jme!\Jfl1"118.:! ~.:!~~m1 
Q 'U 

L~ EJ'W fl11"' eJ'W L~ EJ 13-J Lfl'U 1"11 L~ 1 L~ tJ'W~-:!1::; ~u:U' 5 tJlJ Pl fl'l!f1 \Jl8'W (;] 'W Lb~ ~lJ Li tJlJ Pl fl'l!f1\Jl8'WU m tJ 

d "' ...... 3.3.1 bfl''ael~lJtl'J~fJ 

3.3.1.1 LL~'Um1..ij~m1L~tJ'U~ ..J1'U'J'U 9 LL~'U 111l 16 -&111J.:~ 
'U 

Q d I CV CV 0 

3.3.1.2 '1l~fllilfl11lJb 18-:lfl11t:ntJ'Vle:J~~fl'l!ft'U:::'Vl1-:l'V'l'Wlifl1~lJ lil1'U1'W 9 '11~ , , . 
IV V .,( .o::::.l d I IV 

3.3.1.3 Lb 'U'U 'VI~ &'le:J'U1 ~ ~ G'1 &'llJ 'J'Vl5'Vl1.:1 fl1 ~ L ~ tJ'U L 1e:J.:J fl1 1{11 tJ'Vl e:J ~G'l fl'l!fru::: 'Vl1.:1 

~'Wlifl111l Lb'UUU111tJ'1l'ii~L~e:Jfl\Jle:JU 4 1Ji1b~e:Jfl ..J1'W1'W 32 .Ue:J , 
CV II C&Q ~d I V 

3.3.1.4 LLUU'Vl~"'e:JU1~fl11lJ"'1lJ11tl~1'Ufl11f1mLf111~'V! L 1m fl11tl1tJ'Vle:J~G'lfl'l!fru~ 

'Vl1-:!~'Wlifl111l LLUU\J111EJ'1l'ii~L~Bfll'lvu 4 1Ji1L~€lfl ..S1'U1'W 27 .UeJ • 
3.3.1.5 LL UUU1~ L:W'Wf111lJ'V'le:J~.:! 11iJ'1Je:J-:!1!m~tJ'W~'WlJLitJ1JPlfl'l!f1U~ 6 ~ L~EJ'W L~ tJ 1 off 

~ II d 4 .c::\U 

3.3.2 "ll'U\Jltl'U n1'jfl'j1~ Lfl'Hl'll.Jtl'J~fl 

3.3.2.1 Lb~'Ufl11~~fl11L~tJ'U~ ij~'U\Jle:J'U 1 'Ufl11"'~1-l~.:l-d (m'V'l~ 3.1) 
'U 

1) Plfl'l!f1&'111::: fl11 b~EJ'U~i'VlEJ1P11&'11Wi 1J1\Jl~~1'Ufl11 b~ tJ'U~"lil-l~'U fl1e:J5U1tJ 
'U ~ 'U 

Q I Q 1.1 Q.J ~ ~X Q,l 

11tl1'1l1 LLG'l~'V!'W1EJfl11L 1E.J'W11il1fl'V!~flM11LLfl'Wfl~1-:lfl11f'lfl'l!f1'1J'W'V'l'W~1'W 'V'l'Vllif'lfl11'1l 2551 
\1 \1 .u • 

2) Pin'I::I1'V!~ n6'fm'1la~ h-:n~tJ'U~:!~~1'VltJ1 a1 bfi'Elfl~~~ -.ij~wr~9'1~6'f:! bfl'l::l 
'U 'U 

- ~o .::::. ca X ,c;;:.jd 1!11 ....... 
1 bf111:::'V!f11Bli'U1 tJ11 tJ1'1l1 bbG'l ~ b 'U e:J'V!1'Vl LG'le:J fl '1l b 'U fl1111il tJ 

3) Plfl'l!f1LL'U1A~ 'V!tlnm~ 'Vl'J'l!f5 i6m1 Lb~:::L'Vlfl'iiflfl1~L~tJ'ULb~'Ufl11..ij'~m1 
... !!:'f 1"' ... ... .... .J.J "' 
L 1E.J'W1 b~tJ '1l'1l~flliln111Jiil1flLe:Jfl"'11LL~~-:!1'W11iJE.J'VlbflE.J1'1Je:J.:l " . 

" " 1n~mnT~L~E.J'Ui 5 oU''U ~-l 9 '!!~ (mfi~'U1fl n) 

" 
5) ~~1-l LL~'Ufl11..ij~fl11b~E.J'WTI~tJ 1 off'1!~nlilm11l LL uu1'n..a'mn11 L~tJ'U~ 5 -ll'U 

\1 • ~ \1 

L~e:J-l fl11~1 tJ'Vle:J~tl fl'l!ft'U~'Vl1-l~'W5fl111J ~'UlJLiE.Jl.JPlfl'l!f1U~ 6 1 ~"'e:J~fl~e:J.:j nu bbt:.J'Uil'-lf1111JA~~ • 

) 

0 v .o::::.l tid II ~ tf ..J 4 c::r. v d 
6 'U 1 bb~'U fl1 1 liJ ~ fl11 b 1 tJ'U~'Vl ~11-l'lJ'U b"''U e:Jtl11il 11 tJ'Vl't.J ~ fl'l!f1 fl1111il tJ L '\1'1 eJ 

" 
\Jl111il ~au m111m -l'lle:J-l L d e:J'V!1 t:.J~ m1 L~tJ'U ~ m1..ij'~m1L~tJ'U m1~e:J'U LLG'l~fl111Jtlnl'i'B-l1 'U m1 1 off 

'U 'U 

Jl1~1 
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7) 'll1 LLe.J'U nT~~v1n1c.iL~ CJ'U~~(;1~1-!I~'U 1 ~~ L ~CJ1"!l1f.1Jl'lc.i1 ~(;1fl'U fi111Jf:l n ~ fl~"llfl~ 
'U \1 ClJ \J 

L-rl'mn m1~~n1c.iL~tJ'U(;1eJ'U LL~~fl111lf:ln~eJ~1'Um11i.nT1~1 
'II 

8) 'll1 Lbe.J'U n11~~n11 b~CJ'U~1J1U~'U't.h ~ bbm "lJ m1ll"i'1 bb 'U~'ll1"llfl\l f) 1~11 ~ 
'II • 

,d 4 4 IV 1.1 ,d 0 1 111 Q.l Cl.l ~ ::: Q.l ~ :'1 d d1 ill I d~ 
'VlU1mnm11~tJ bb~~~b"lltl1"!l1'\J 'U1 U'Vl~~fl-!1 "IJn'U'UnL1tJ'U"ll'U1l5tJ1ll"1mnu'Vl 6 'VI 1l "lln'l1l'Vll"1m.;1 

1~tJn11'Vl~~fl\ILL'U'UL~tJ1 (1:1) LL'U'Um'l1J (1:10) LL~~LL'U'Ufl1A(;1'U11J (1:100) • 
9) 'll1LLe.J'Un11~~n11L~tJ'U~1J1U~'UU1'1 LUll "lJ LL~~~~vl1 Lbe.J'U n11~~n11L~CJ'U~ 

'II • 'II 

1~CJ1 i"ll~n~m11lL tl'Uou'U(;11J'U1ru~1VI~'U'll11 tJ1 in'Uml1l~Pim~nl'ieJ 1 tJ (.n1Aj;.J'U1n "ll) 
• 'II • 

3.3.2.2 "!l~n~m11l i1.rr'UIIm'U1'Um1(;1~1'~~'~d (m~~ 3.2) • 
ill:$ ~ I.IQ tf CV ~IV Jt::ll II 

1) 1"1m;11J11111;i1'Um1b1tJ'U11'VlCJ11"11M11 1111"!11~ (;111~n11b1CJ'U1 e.J~n11 
~ 'U 'II 

Q 1.1 I Jt d I CV Q.l I Cil 1.1-ct. t{ 

L 1CJ'U1 "llfl'U"ll1CJL'UeJV11 L c.ifl-!1 n11f:I1CJ'Vlfl~~m~HU~'Vl1'1~'U5n111J n~1J(;111~n11L 1tJ'U11'VltJ11"11(;1\111 
\1 " , '\J 

.ff'Ul1'5CJ1lPim~ntJ~ 6 11111JVI""n(;1mm1Pim·l1.rr'U~'U;i1'U ~'Vl5Pln11"!l 2551 
'II "' • 

" 1LA11~~ n11(;1~1\l"!l~n~m11JLL~~n1~'U1'Un11~~n11L~CJ'U~LL'U'U1f'l~nc.in11L~CJ'U~ 5 oU'U \1111J 
, '\J 6J '\J 

bb 'U1~~"llfl'1(;1 mu'U?f.::J L(;1~1J n11(;1fl'U1'Vl tJ11"11(;1\II~LL~~L 'VIA 1 'U 1~ ~ L yjflflfl n LL 'U'U"!l~ n~ n111J n11 L~tJ'U~ 
• 'II 

) 

4 .0:::.. _J d I Q.l 

4 1"1n~1bb'U1'Vl1'1n11flflnLL'U'ULL~~e.J~\11(;1fln11(;1fl'U L 1fl'l n11f:I1CJ'Vlfl~~n~ru~ 

'Vl1'1~'Ulim11l ~~eJ1l~.::~Pi n~11'\.J LL 'U'U tJ1~ Lfl'Vl e.J.::~fi'tJc.i~ne.J'U"lleJ'I"!l~n"il m11J m1 L~CJ'U ~ LL~~ rn1 
, '\J , '\J 

5) tl1VI'U~e:J'IflU1~ne:J'U"lle:J'I"IJ~fi<iJn71:U 1~c.~1mcr~~n17L~CJ'U~bb'U'U1n~mm7 
' 'II ~ 

a ~ d • Q .Q, Q ,. .d • u cv o v Q.l a :;: 
Lc.itl'U 5 "ll'U L~e.JG1\IL(;111Jn11A~1LA11~VI Lc.i'el'l n11f:I1CJ'Vlfl~~n~ru~'Vl1\I~'UDn111J G11VI1'U'UnL1CJ'U"!l'U , 

l1'5CJ1lPin~1u~ 6 ~.::J(;111J11ml1VI'U~e.J'Ifi'tJ1~ne.J'UI'i1-:~ 1 "lleJ'I~~n"ilm11l 1vi'~.::~d 
) 

d "" 5.1 "IJeJ"!l~n~m11l , 
" 5.2) rl1"1ibL~'1~1VI~'UA1 

'II 

5.3) rl1:ffLL"il'I~1VI~'U'UnL~tJ'U 
5.4) ~~'\.J1~(;1.::~fi' 

"' .. "' 5.5) Lbj;.j'Un11"il~n11L1CJ'U1 
'II 

5.5.1) 1t11~~ f11vt'UVlL1"1L~cru 
... 

5.5.2) 1J1\111;i1'Un11L~CJ'U~ \ll16lJ1'~ 
~ 'II .. "' 5.5.3) m'lm1L1CJ'U1 

'II 
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5.5.5) "illil'lh~61.:Jrl , 
v a II .A c::1 11 d o v 

5.5.6) m::;U"J'Un11"illiln11L 'HJ'U1l.Jm::;u"J'Un11L 1ti'U1'Y1!.'11flqj~1l.J 
v v 

~ .J ~ 0 1.1 

'll'U'Yl 2 'lJ'U!.'1111"ilbL~::;fl'UVI1 

~ d ~ Q 

'll'U'Yl 3 'll'Ue:Ji5U1tl 

~.d ~ tJ 

'll'U'Yl 4 'll'U'lltntlf111l.id 
v 

t d lj ct. 

'll'U'Yl 5 'll'Uth::;bl.J'U 

) 
.,j • "" ... 

5.5. 7 !.'1e:J/LL VI~.:JL 1ti'U1 
v 

5.5.8) 1un"ilm1l.l m~::;Lo~t~1un"ilmdl.l 

5.5. 9) Lb UU'Yllil!.'1e:JUne:J'UL~ti'ULL~~LL UU'Yllil!.'1e:JUVI(;\.:JL~ti'U 

6) 61~1.:J'llliln"ilmdl.i L~e:J.:Jmdci1tJ'Yle:Jiil(;\n~ru::;'Y11.:J~'Wumdl.ilii'1'W1'W 9 'lllilLiiltJ , . , 

ij11tJ~::;L~tJiilL~tJ1nU n11~1ilL -d'e:JVI11 'ULLI'i~::;'lllil~.:Jd , 
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I 

I tl~'U'U~\l LLm '!JI'l1:UoUe:l LG1'Ue:l LL 'U~ I , 

l 
'VI~~e:l'lt-ii 

d I d I ,j 

'VI'U\ll'le:l'VI'U\l flrt:UL~fl ?f'U1:U , 

(3 l"l'U) 
1--1 

(9 l"l'U) 
....,~ 

(30 l"l'U) 

l 

1 
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q .J ..,. I ~ I 

~l'lfl~fl'S1:J.JV1 2 L1€1-:t lil11:J.J'U1~!:LiJ'ULLCl:m!)LLVI-:tn1':iLL~fl 
Q .J d I I I .C.::. 

~l'lfl~fl'S1:J.JV1 3 L1€l'l fl!JLLVI'lfl1111llfl'llltlti1'1€JG'I1~ 

= ..1 d d 
"lll'lfl~fl'S1lJV1 4 L1€l'l fl11c.JG'IlJLV'ItlVll'lG'Itl'U , 

7) '111'1JI'lfi~m1ll~G'I1'1'l~'ULG'I'Uvtl1~11V~tl~mm ~v·zmf11 LL 'U~ii11 'U~1'U~cJ'l 
iioffvun'V'I~v'~ LL{;l~ii1:J.J1tJ-rutJ1.:J LLm 'lJ • 

8) U1'1il'lil~m':i:J.Jfl11L~~'U-5'~tloS'U'I..h-:tbLm'lJ bb~1 LG'I'U€11'1 m~' L~tJ1'll1t:U "il' 1'U1'U 
'I 'U .. 'U liLt 

3 vl1'U m1~G'ItJ'UR11llLVIll1~G'Ill'lJtJ'I'fJI'lfi~m1llf111L~tJ'Ufl'Uv'lr1tl1~nvul'i1'1 "l 'lltl'l'IJI'ln~m1:J.J 

LL~1U1ll1VI1fi1 IOC V'I'UrJ1"1ll'lii~m1llii~1 IOC vEJ1'U1~1ii''Ull1nn11 0.5 VlfloU€1 (mlilc.J'U1fl Iii) 
• 'U • 

~ q til::~ 

n~m1llfl11L 1EJ'U1llfi11:J.JL vrm~G'Ill 
'U 

10) U1~1'l il~ fl11ll~1~tloS'utl1 'I LLm 'lJ LL~11 UVll'l n tl'IL off tl'UUfl L~ EJ'U.ff'U 

iJ5EJ:J.JPimnu~ 6 h.:JL~EJ'U~~~lliVltn rl1LJlvJl~'~'l-1 ~'lvri'l'll'l~"'~Ln~ ~11.Jm1'UL'lJ~vr'U~m1Pin~1 

tl1'Unm.:J LL~~eia'U a~1'1~~ 1 

tl1~~V1Gi11V'I\Jl1llLnru.n 80/80 

'U 

""' .. lil'U m1~G'Ie:J'Ufl11llbVI:J.J1~G'IlJ'lJtl'IJl1~1bb~~L1~1b 1f.I'U b'V'ItJVI1 

Ll'lEJ'lll'ln~m1:J.Jfl11L~EJ'U1~"'1'1'l~'Uiith~~VJ5m'V'I 75.oono.83 , 'U 

(mflc.J'U1n '!) i1qJV11~V'Iufia m~1mm'U'IJI'lfi~m1:J.Jci''la5u1EJ hJil'lL~'U LL~~um~EJ'UH'nm 1 'Um1 

vl1 n~m1ll LLI'i~~"lll'ln~ fl11llfltl'UoU1'llJ1 n vh 1 1Xvl'1ii~ fl11ll hiLG'I~~\Jl1:J.J L 1~1~ rl1VI'UI'l U1oU e:J'U fl'V'I1e:J-:t • 
m tJtJ-rutJ1'1LLm 'lJ 

' 
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76.25/70.98 (ml'l~'U11l 'I) 

12) '111 "!! ~ ii ~ n 'l 'l1J ~ 1 ~ u -r 'U u 'l '~ LL til '!J LL ~K11 u 'V1 ~ 1;1 e1 '11-H n 'U ,r n L ~ tl 'U ~ 'U , ' 

lJf:it111Pim~ntJ~ 6/2 h'IL~ti'U!;1~!;1111'Vlm eJ1bJleJJl~'ll-1 ~'lvr)~l"!~&1~bll'IS- vtl.111 'lln~11~Pin'!S-1 "il1'U1'U 
\J , 

5 UllL~ti'U 1-H L 1!;111l1'lvl1ii~ tl'l'l1J 1 'U LL~!;l~"!l~ ii~ ll'l'l1Jflel'Ui1'11111l vl11 ,Xv\'1ii~ ll'l'l1J hi L(;'(~~ IJ111J L 11;11 
' 

~flTVI'U~ 'U1'1fl~ ll'l'l1Jtl11l Lfl'UI'l111J(;'(11J1'ltl'!Jel'l~ L~ti'U LLG'l~U1iel'U m•f:ieJ'Iffi tJtJ-r'UU1'1 LLm '!J 
\J ' 

Pin'IS-1 (ml'l~'U11l ~) 

d ' d ' « 
VI 'U 'I IJl el 'Vf'U 'I ll!;11JL!;lll &1'1..1111 

~ 
, 

~ 
(3 l'l'U) (9 l'l'U) (30 l'l'U) 
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3.3.2.3 LL'U'U'Vl~L'1m.J'J~e.JG'l~iJ')'Vli'V11{1f11'H~~'U ii~'U\Jle:J'Uf11~L'1-r1{J~{I,j (il1'rl~ 3.3) 

1) Pf f1~1lfif1TH1~1{1 U. 'U'U'Vl ~L'1€J'U f111l~ U.":ah::: dJ'U~" "illf1'V1')~~ LL"::: 

2) Pfm~lLLUUL~CJ'ULL":::fiiJeJI'l1l'l11~1lVlmLvi:uL~h.J IP11:UVI~f1G'IIP11f111Pff1~1-rr'U 
~ ~ ~ 

Jl cv cvo .c:. ~Jt .Q dv G.J 

'ri'U~1'U ~VliJf'lf111'11 2551 LLG'l:::"il~Vll\Jl111{11 LI'\11:::VIL 'U€l'VI1LLG'l:::'ri')\Jlf111:UV1\Jl€l{lf1111~ 

1.1 CV Q.l .::{ 4 d I IV 

3) G'I11{1LLUU'Vl~G'Ie:J'U1~e.JG'lG1lJ{]Vlti'V11{1f11':iL'W'U L1€J{I f11';itll~'V1€J~"n~ru:::vm 
Q.J .Q 4 cv .dl 0 tJ' L' IJ' cv cv ~ q 

'ri'U~f11';i:U "li'U~LG'l€1f1\Jl€1U 4 \Jl1LG'l€Jf1 "il1'U1'U 40 '1.1€1 \Jl€J{If111"1ffiL'1e:J'U1~e.JG'lG'IlJ')'Vlti'V11{1f11';iL~~'U 

,]'1'U1'U 32 aU€1 1~~a-r1{1LL UUVl~G'I€JU 1-H'av~l'l~ €1{1nU"il~U1:::&1{1fl~~€1{1f111l~LLifl:::I'\1€1UI"l"lJG'I11:::f11 ';i • • 
"" " L';i~'U';i 

~ 

4) 'lllLL UU'Vl~G1€J'Ul~e.J""':U')'Vli'V11{1 f11';iL~~'U~G'I-r1{1~'ULG'I'U €J al"il1';i~~U~ f1~1 
m~i..ij ~ LLifl:::~ L ~V'l"ll1 n1 L ~€l~"il1~u.nfi1~"11UI"l11:UG'I€1~1"1~€J'I~:::VI';h._,aiJ €JL'1€1U nu"il~'th:::G'!'Ifl m~ 

~ ·~ . 
L~~'Uf (IOC) YIU11LLUUVl~G'I€1Ul~~G'l"'lJ'1Vl~Vl1'1f11~L~CJ'U,]'1'U1'U 40 -iJeJ iifi1 IOC ~'ILL~ 0.5 :ff'Uh.J 

(ml"le.J'U1n o) 

5) 'l11LL uu'Vl~L'1e:Jul'~e.~"'"':u'1'Vl~Vl1'1m~b~tJ'U~u-ruu~..,LLm '1.1LL~11 u'Vl~"v..,1-ii 

nuum1v'U.ff'UlJfitJ:UPln~1U~ 6 Uf11'~Pin~1 2557 h'IL1EJ'U'1l'li''Ul5' ehL.fl€1'1l'li''Ui5 ..ij'I'VIl~f'I1L'1:::Ln~ , . 
~1Uf1'11'UL"Il\Jl~'U~m~Pin~121't~~:uPin~1 L"ll\Jl 28 ~1:u'1"1in":u~Pin~1~e.l1'Uf11~L1tJ'U L~e:J.., m~ • 

0 I I ~ V 4 IJ' .._Jq 0 0 d' 

"il1LL'Uf1m.J"i~VI11'1 -0.06 m 0.50 l'l~L"'tlf1LLUUV11>16'1eJU'I.IeJVl:U€ll'U1'il'il1LL'Uf11P11:ULfU\.I"YY:U11Pl"i~1'U 
~ ~ 

~{ILL~ 0.20 ~'U1U f'111"111:UEJ1f1~1tl€J~1:::VI'J1'1 0.11 fi'l 0.86 ~~L~e:Jf1LL'U'U'Vl~G1€JUaUe:J~iif'111"111lJEJ1f1 
" 

Lvhnu 0.81 (ml"l~'U1n o) 

7) '111 LL U'UVl~a€1ul'~~ "'"':U')'Vl~'V11{1 m~L~tJ'U:U1-;ij~vh L U'UOU'UG'I:U\j';iW~1VI-ru 

1-iiti'un":u~Pin~1~€J 1 u (ml"l~'U1n o) • 

.J 
(il1'ri'V1 3.3) 

~ ~ 

3.3.2.4 LL UtJVl~C1€ltJ1t91fl111J~11J11 Cl ~ 1\J tl1~~ ~1 Lf'l 11 ~, iJitJ (11 €1\Jfl11"'~1~ ~-!J;j 

1) Pf f1 ~1 L €J f1 G'l 1 ~ VI U {I~ e:J 1'11 ';i 1 LL"::: 'U 'Vll"l'"Jl:U ~ L ~ tJ 1aU e:J {In 'U f11 ';i G1 -r 1{1 

LL 'U'U'Vl~G'I€1'Ul ~ 1"111:UG1 1:U 1 ';i(l ~ 1'U f11';i~ ~lLI"l11 :::'\-1 \Jlifl €J~"il'U~ n~ru::: LO'rl1::: LLifl:::ifi f111 L'1-r1{1 

LL'U'U'Vl~G'I€1U 
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2) ~~l'Vh 1'11'n:J1 Lm1 ~~oUeHHJ'U1 ~f'l'HJ'Uf'l fll.J fl11l.J ?11l.J1'Hl ~ 1'\J n 11~~ 
' 

" 1Lf111~~V(~ 3 ~1'\J 1~LLrl n111Lf'l'i1~~1'111l.Jri1~q.j n1'i1Lf111~~f111m~'l.J~'IJ5 Lbfl~nl'i1Lf'l'i1~~ 

'VI~f1n11 

3) ?1{1~LL'U'UVl~C'IeJ'Ui'~f'l11l.JC'I1l.Jl'it:1~1'Wn1'i~~iLI'l'i1~~ b~eJ~ n1'icl1tJ'VleJ~ 

~n'bfru~VJ1~~'Wtln'i'il.J "I!U~L~eJnl'leJ'U 4 IJi'1b~eJn ~1'1.11'1.1 so oUeJ ~eJ~n1'ioUeJ?IeJ'Um1l.l?l1l.J1'it:1~1'W 
' 

m'i~~1LR'i1~~~1'W1'W 27 .ffeJ 1~t~C'Ii'1.:~u uuVJ~C'IeJu 1 ~?leJ~f'l~eJ.:~nu'il~'th~?l ~l'i~~eJ.:~m'ii'~LLn~ 
' 

4) 't!l Lb 'U'U'Vl~?leJ'Ul~fl11l.J ?11l.J 1'it:1 ~1'\J n 1'i~~1 Lf'l'i1~~~?1{1~off'W L?I'W eJ 

en "il 11 fi~tJ'i n'bf1 n 111~ tJ LLn ~ c:i L ~tn"111 ru L ~ eJ~ "il 1 'i ru 1 ~1 ~"llil 1'111l.J ?I eJ 1'1 1'1 ~ e1.:11~ 'VI';h~-ff eJ ?I eJ u ti'u 
" " 

IOC ~~LLI'i 0.5 off'W1tJ 

5) '111 LL 'U'U'Vl~?leJ'U1l'lm1l.J?I1l.Jl'it:1~1'Wn1'i~~1 Lm1~~~U~'UU'i~ Lbm "1J LL~11 tJ 
' 

Vll'lnv~liti'u1!m~tJ'W.ff'Wl1utJl.J~n'bf1U~ 6 um1~n'bf1 2557 h.:~L~tJ'W"lloU'W5 ehLi1eJ"lloU'W5 ~~'VIi'l'l 
' ' 

q 0 cv .f .J 4 cv '!$ 
l"l'i?l~bf1'bf ?11'Wf1.:J1'WL'll\Jl~'W'Vln111"1f1'bf1l.J5t.ll.J!'lf1'bf1 b"ll\Jl 28 

~n'bfru~'V11~~'Wtin'i'il.Jl.J1LL~1 
' 

0 I I .::1 Q.l ~ V .J.c.~ I o o G ~ I 

\11bb 'Wf1eJtJ'i~'VI11.:J -0.6 7 t:1.:J 0.83 fll'lbfleJf1'lleJ?IeJtJ'Vll.Jf11eJ1'W1\I\11LL 'Wn \Jl1l.J Lf1t:U6fll.J1\Jl1;j1'1J\Jl~ LL\Jl " ~ 

0.20 off'U1tJ ~11'111l.lmn~1tJeJ~'i~w-J1.:~ o.o8 fi.:~ 1.00 ~l'lL~vn.ffv?~vu~~11'111l.lmn~1tJ\Jl1l.JLnrusn 
" 

l.J11Jl'l~1'U 0.20 i'i-!! 0.80 LLr;'l~1Lf"l'l1~,;~1R111lL~mj''U,X-!IO:.l'U'U 1~\vhti'u 0. 71 (.fl1f"le.J'U1f1 "11) 

7) '111 u tJtJ'Vll'l?leJ'U1~1'111l.J ?11l.J11t:1 ~1'U nl'i~l'li Lf'l 'i1 ~~ l.J1 ~ l'lvl1 b U'UUUU 

?ll.J'U1Wri1'VI~'U 1 -ffti'un~l.l~~n'bf11'ieJ 1 tJ (mf'lt:-J'W1n "11) 
" ' 

3.3.2.5 LL tJ'UU'i ~ LiJ'Wm 1l.JW.:J~eJ 1\1\>i eJ n1 'i~l'l n1'i L~t.I'W ~~1 t.1 "111'1 n\1 n11l.Jii.rr'U l'l eJ'U n11 
" ' 

G'l.:~b?l~l.lm1l.l?l1l.J11t:1~1'Wn1'!1~~1Lm1~~ 

2) ~ n 'bf116 n 11 ?I~ 1.:1 tJ 1 ~ LiJ 'U 1'111l.J w ~ ~ eJ 1" ~ v n 11 ~ 1'1 n 1 1 L 'i t.1 'U ~ ~ 1 t.1 "11 ~ 
" ' 

~\PlJ'WTU~'UtJ1~"1nP1111~ ucyqjl (2554) ~.:JbU'WLLU'Ul.J1\Jl11G'i1'UU1~l.Jlru~1 5 1~~u ~.:~.Q' 

s 'VImt.~fi.:~ iiR11l.Jw.:~~eJ 1" 1 'IJ'j~~umn~"'~ 
' 



4 'V!l.m.J~~ iiA'l1l.J~~Yl€lhlu':i~~'Ulnn 

3 'VI:W1~~~ iiA'l1:w~.:~Ylv1\11 'U':i~~'U\J1'Unm.:~ 

2 'VI:w1~~.:~ iiA111J~.:~Yla h 1 'U1~~uua~ 

""'.. ""' 11 <vII .J 1 'V!1J1~t:1.:~ 1Jfl'l11lm'V'la \1 'U':i~~'U'U€l~Vl~~ 
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4) 111 bb uutJ1~ Li1'Ufl'l11J~.:~Yla h v~ a m1~~ m 1 b~~'U ~v\'1 ~"lj~ n\1 m111~~ ~'U 1 
'U ' 

tJ1utJ':i-:l LL~'l 1 ~en\! 1':i~~tJ~mn~\11':iru1m'l\l 61au LL~'l1111l1\J1'u\J':i-:l LLm "1l , , 

5) 111Lb'U'UD':i~biJ'U1~~b~~1"1l1tlJ~1'U'l'U 3 A'U m1\161t~'Um1:wb'VIl.J1~611l-ffa 

6) 111 bb uutJ ':i ~ biJ'UA 1111~-:l'V-l t1 h ~ Lbm"1l bb~ 1 ~~~m~ b tl'UUU'U61:W'IJ ':i ru 
rl1'VI'U~rl1btl'Ubb'U'U1l1m~'l'Uth~:w1rur11 5 ':i~~'U ~\1-d' (mflt:-J'U'ln "ll) 

A II 

3.4 fl1'Hfl'U':i'J'U':i'J1J"llel3J~ 

~~~~1L'W'Um':iLnuofft~:w~nuum~~'Un~:w~fimn1~~ii1fim':i~'~d (Jl1Yl~ 3.5) 
'U 'U , 

I q II Q.l V cf Q o II 

3.4.1 Vl~61€l'Ufle:J'Ub':itl'U ~'ltlbb'U'UVI\?161€l'U'J\?lt:-J~611J~Vl5Vl1\lfl1'H':itl'U "il1'U1'U 32 "1Je:J bL~~ 

bb'U'UVII?l61€lU'JI?lA'l1:W1.'11:W1':it:1v1'1'Ufl1':i~l?liLA':i1~~~1'U'l'U 27 off a 1.Un~11 'Ufl1':ii.'l€l'U 1 ~1 1:w.:~ 

3.4.2 ~\?ln"ilm':i:wm':ib~~'U~v1'l~"IJI?ln"ilm':i1J ~1'\.J'l'U 9 "ll\?1 ~1'\.J'l'U 16 ~d 1:w-:l 
'U , • 

3.4.3 Vl\?1618'U'VI~\I b~~'U b\?1 ~ 1 -if bb 'U'UVI\?161€l'Ul\?lt:-J~~1J~Vl~Vl1-:J fl1 ':ib~~'Ubb~~ bb 'U'UVI\?li.'leJ'Ul \?1 

fld11J6111J1':it:1v\'1'Ufl1':i~l?li bfl':i1~~ "ll\?1 L~m fl'U nuffi m 'Ufl1':iVI\?li.'le:J'U riv'Ub~ ~'U • 
3. 4. 4 -u n L~tl'Uth~ bij'Um11J~\IY-le:J1 "iJ"(JtJ\ItJn L~ t~'U~iivie:J"lJI?ln"il m':i1Jfl1':i b~tl'U~ 

, 'U 

'l.., " QJ 4 1" 3.4.5 11l':i1\l b'VIfl~LL'U'U LL"11J'UYlflfl~LL'U'U 1 

3.4.6 i LA 11 ~~orr m.J ~A~ LL 'U'U~1~ "il1 n n 11vh LL u uVJ l?l61au1 l?l t:-J ~ ~l.J ~VJ~VJ1\I n1 1 L ~ ~ 'U 

bb 'U'UVI\?11.'18'Ul~f\11:W1.'111J1':it:lv1'1'U fl1':i~l?li bf\':i1~~ Lb~~ bb 'U'UD':i~ biJ'Ufld11J~\IY-le:JL "il 

3.5.1 ='hfl':i1~lh.h~~'VI5Jl1'WLL~~'\.h~~'V15~~"llel\l"ql?lfl"ilfl':i':i:W (il1flt:-J'Ul fl ru) 

I .J V .Jo .r 'I I Q 

3.5.1.1 'VI1f\1L\l!;1 tl':i€ltl!;1~"1J€l\lf\~LL 'U'UVI"il1LL 'Ufli1111JL 'U€l'VI1 b'ULL\91!;1~"1J\?lfl"ilfl':i':i1J • 
I d11 QJ Q.l c! od Vod ..Jo 

3.5.1.2 'VI1f\1b\l~~':i€ltl~~"(J€l\lf\~bb 'U'Ul\?lt:-J~i.'ll.J~Vl5Vl1\lfl1':ib ':itl'U'VI!;1\I b ':i~'U'VI"il1bb 'Ufl\91111 

.r 'I I Q 

L 'U€l'VI1 b'ULb\91~~"1J\?lfl"ilfl1':i1J • 
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3.5.2 itfl':i1::'1-1~aa1Jqfl~vn:m1':iL';vurivut';vutta::'lllfl'·n';vu (ml'le.J1J1f1 ru) 

3.5.2.1 '1111'1~ l.l. uue.~e~~lJ']'VI~vn:unn1EJunt~uL1EJul.l.t~~VI~'I L1EJ'Ul.JlL tJ1 EJU LVI EJU 

e.Jfl~h~1~tJ1mfifll.:i~Ci~LLUU t-test for dependent sample 
0 CV .! ~ I .t::lil CV..:i .Jo Jt 

3.5.2.2 'Ull'l::l.l. 'U'Ue.Jft~lJ']'Vlti'Vll'lf1l'H ~tJ'Uf1€J'UL ~tJ'ULLft~VIfi~L ~tJ1J'Vl~l LL 'Uf1t91llJL 'Ue:JV!l 

1u LL9lm~sq~n~m~l.l1llLtl1tJuLVItJue.JC~9ll~1~tJ1mfi'Vll~~Ci~LLUU t-test for dependent sample 

3.5.2.3 L tJ1tJuL VI tJUI'l~ LL 'U'Ui'vtJfl~"l..v~e.Jfl~lJ'l'Vl~'Vll~ n1~ L1 tJ'Urlv'UL1tJ'U LLfi~V!;;r~L1tJ'U 
do J' 1 1 ~ 
'V1~1LL 'Uf1t911lJL 'U€JV!1 'ULLI'lfl~'ll~f1~m~lJ 

' 
3.5.2.4 1 Ll'l ~ 1 ~, l'l11lJ tl11 VI u 1 e.J fl ~1J '1 'V1 ~'V11 ~ f11 ~ L 1 tJ 'U 1~ tJ1 off15 Average 

normalized gain 

1) 1LI'l~l~,e.Jfl~1tJ't1v~ (Class normalized gain) 

2) 1LI'l~1~,e.Jf1~1tJI'l'U (Single student normalized gain) 

3) 1Lm1~,e.Jf!LU1tJULVJtJUf1~1JLrl~ m'l1JU1'Uf1fl1~ LLfl~f1~1J~€J'U 
' ' ' .., 

4) lLI'l~1~,e.Jm1tJLU€JV!1LL9le~::sq~n~m~1l (Conceptual dimensional 

normalized gain) 
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thllt'U(;l~(;lt] 'l::: i.'I.:J fl n 1'l L~ f.J'U~ LLfl:::i Lfild1::: ~off €1 i.'l €1 tJ • 'U 

! 
i.'I~1-:JLL tJtJ'Vl(;li.'l€1tJ(;l11J~fiTVI'U(;l1 il 'U\111'l1-:J1 Lf'l'l1:::~.ff€1i.'l€1tJ 

~ 

0 1·1 ... " 'U1 u'Vl(;lG'f€1tJ b Vf€l'VI1f'lUJ.fl1'W'lJ€1i.'l€1tJ 
' 

"' 
LL~~fi1 r ~~LL~ .20 

l 
'---------+~~1 u1hft.U 
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Plm~nn'Hl'IJLL'U1f1(;1L~tJ1n'Um'S~(;ln1''.iL~tJ'U~mJ'IJ 1n~mm"SL~tJ'U~ s -&'U 
~ ~ 

"il1f1Le:Jil&111 VllJ.:J~e:J LL~~.:Jl'Ui~t.J~L~moffe:J.:J 

! 
1. &11'1.:J"'1(;ln"ilm11lll11L~t.J'U1 "il1'U1'U 9 "11~ 

' ~ ' 
2. &11'1.:JLL'IJ'IJV1~&1e:J'IJ1~CJ~~1J~VltV11.:Jil11L~t.l'lJ "iJ1'U1'U 32 offe:J 

3. &11'1.:JLL'IJ'IJV1~&1e:J'IJ1~f1111l&111J11tl{;)1'Uil11f1~1Lf'l'l1:;~ "iJ1'U1'U 27 offe:J 

4. G11'1.:JLL'IJ'IJ'll':i:;Li"J'Uf111:1JVi.:JVlfll'il "iJ1'U1'U 15 offv 

! 

1 

V1~&1v'IJ'VIGl.:J L~t.J'U l~t.1 1-H'LL 'IJ'IJV1~&1eJ'IJ1~c.~mr:u'lVli'VI1.:Jm1L~t.J'U LL 'IJ'IJV1~&1e:J'IJ 

1 ~ 1"11111&1111 11(1(;) 1'U ll11R~i Lf1 11:;~ LL~:; 1'1 e:J'IJ LL 'IJ'IJU ';i:; Llj'Uf1111lfi.:J'rl eJ 1 "il ~ e:J"'l ~ n "il m-111 
' 
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~ t1 II AA t/1 .d fV.d ( ) 
3.5.3 'lLfi~1::'VIfl'l13Jft13.11'Hlfi1'1J01'U'I fl'l Lfi~1::'VIOil'IJL ~E.I'IJU~::'VI~-:1 L ~EJ'IJ .fl1f'l VJ'U1 fl qj 

0 II' Q Q If' I Cil ~ Q 

3.5.3.1 'U 1 f'l:: LL 'U 'U f'l11:1J G11:1J 1'Hl ~ 1'\J n1 ~ f'l ~ 1 Lf'l ~1:: 'VI fl €1 'U L ~ I:J'U LL(;l:: 'V!rt 'l L ~ 1:11J:IJ 1 

L'I.J~m.JLVii:J'UCJrt~h'l1~v1-b15vmai1~LL'\.J'\.J t-test for dependent sample 
o v QCt. 6"1 q voC:ll do 

3.5 .3.2 'IJ1f'l:: LL 'U'Uf'l11:1JG11:U1 ~1:1 ~1'\J n 1~f'l~1Lf'l~1::'V!n €1'\JL ~I:J'IJLLrt::'VIrt'l L ~I:J'U'Vl\11 LL 'U n 

1Jl1:1JL ifvvr11 'ULL!Jlrt::-q~n\lm~:l.l:IJ1L '\J~t:J'I.JLVit:J'I.JVJrt!Jl1.:J1~t:J 1 mU'Vl1'l G1tl~LL '\.J'\.J t -test for dependent 

sample 

3.5.3.3 L '\J~t:J'\.J L Vit:J'I.Jf'l:: LL 'U'U~ t.li:Jrt::f'l11:1JG11:1J1~1:1 ~1'Ufl1~~~1Lf'l~1::l1nm.tL~I:J'l.!LLrt:: 

'VfiK'lL~tJ'U~,\'1LL 'Ufll'l1:1J L ifvvr11 'ULLI'irt::-q~n\lm~:l.l 

3.5.3.4 1Lf'l'n::l1m1:1.ln11'VIU1f'l11:1JG11:1.l111:1~1'Ufl11~~1Lf'l11::vr1~v1-ff15 Average 

normalized gain 

2) iLf1CS1~~~~11f.lfl\J 

3) iLf'l~1::lo1C.Jm'\J~tJ'I.JLVit:J'I.Jfl~:IJLtl'l fl~:IJU1'Uflrtl'l LLrt::fl~:I.Jel€1'\J • • • 
" 4) iLfl11~~~~11~L'i1eJVI1LL~~~1f~fl~f11~1J 

' 
3.5.4 1Lfl'i1::11u'U'U1.h::Lij'IJfi11JJW.:I't'4ilL~'IliHUnL'ili'IJPia'llfln~m'iJJ • 

3.5.4.1 1Lf'l11::l1.ffv:l.lrt 1~tJfl11'Vf1~1LU~t:J ( x) LLrt::~1L~t:J'lL'\.J'U:I.l11'11~1'U (SD) 
v ~ 

3.5.4.2 rl1'V!'U~~1LU~EJH 5 1::~'\.J 1'Ufl1~LLUrtf'l11:U'V!1111:1"1Je:J.:!~1Lil~t.l ~.:~d 
1 ,d I d cl d 1 "-' .J 

f'l1LUrtEJ ~::w:m 4.50 - 5.00 'VI:I.l1t.lt1.:J :l.lf'l11:1.l'W.:J'We:J lil~::~'IJ1J1fl'V1G1~ 
' 

1 q 1 d o<::il d 1 "-' .1 
f'l1LU6H:J ':i~'V!11.:! 2.50 - 3.49 vra.nvm :l.lf'l11:1J~.:!~EJ 'il':i~~'Uu1'Um'l1.:! 

~1LU~t.l ~::vr11'l 1.50 - 2.49 'V!:I.l1EJ5.:J lJf'l11:1.l~'l'W€l 11il1::~'1JUe:Jt.l 

fi1LU~EJ 1::vr'l1.:! 1.00 - 1.49 'V!:I.l11:Jfi'l lJf'l11:1.l~.:l'We:J 11i!~::~'IJUe:JtJ~G1~ 

3.6 fta;j.ffift'Un1'~1Lfl'i1::11'tiaJJ~ .. 
3.6.1 fta;j.ffifl'Um'i'VI1f!Wil1'WLA~a~iiaoilm'Um'i1,)v 

IOC = LR 
N 

' 

(3.1) 



~111!1.1:-IA.fl.fl.@fl.LIA.IA.fl.ll!:. 1Ur1.r1.Ul.L~ fl. lA. 11 ;::::.-.at""~~ o 

UUfl.fl.@fl.LIA.IA.fl.~t 1Ur1.r1.Ul.L~ fl.IA. 11 ~ 1'1 0 f" l'=' .., 0 

~L~UL~I1Lti.!L!-I r1.1A.11 

u 
(17"£) 

Cf = d 

u 

Cf 

d @111 
I" 

I!I.~Ltl.!1 t. ~ 1.1 tL U fl.L ~ll tL 11LI211Lt.l.! ~ ~ -fl 

~ t.r1.1111 ~ 1211 n.~t 1 t LU t-LIA.giA.lHtl2121':l ~ t.n.BIJ~ IA.n. 11 1:-@fl.r.l Lt-U L~ 11L ti.!LI.! £T9'£ Ill F=IO r Ill Ill I I 

r1.r.l~1U,Cl-r1.Ul.L~ r1.1A.11 N 

n.~t 1t-121!1.rtBI2~lA.n.n. 11t-Bfl.l1~t~mn. 11~1.1 .,. ,. , n.IA. 11 8 

n.r.~t 1t-121!1.rtBJ2n.n. 11 ~l.!t-Bfl.l1tmn. 11:::1.1 n.IA. 11 A:i .,. ,. 

9M~I2t:lt-Bfl.MLUgtA.~:::t~ r1.1A.11 Z'3 @111 
I" 

(£'£) tl 

001 X -N-= Z'::J 
-

A:i 

fl.r.l~ 1Un.n.tn.L& n.IA. 11 N .,. ,. . 
~~~~.u~:.n.n. 11t-Bn.l1~t~mn. 11:::1.1 n.IA. 11 v ,. , 
~Xt-U11,rbrb 11t-@fl.l1t.tn.n. 11:::1.1 fl. lA. 11 X:i 

tLUn.t.n.:::tUt-@fl.MLUglA.~:::t~ fl. lA. 11 n Bl11 
I" 

v 
(Z''£) oo1 x -N-= n 

X:i 

• 11tW~V~fl.t-@fl.MWgiA.~:::t~L~ Z''1'9'£ 
A llo 

~11111.1:-IA.fllLfl.t.r.lfl. 1 t:lfl.Ul.L~ fl. lA. 11 N ~ f"... 0 

A llo 
fllLQ.WQ. 1f':lt-@fl.M.I!I. 1~1:111Lti.!M.M.11:::1.!M.M.11:::1.!11t~l2t:l M.IA. 11 ~'7 

F'" ~ -~ 

t-BtlY~BIJI1Lt.Yn.fl.~ fl. lA. 11 )01 Bl11 fl ~ n F' 

117 

~11111.1:-IA. 
~ 
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3.6.1.4 fl1elTU1\1,)1LL 'Un"lJEJ.:J LL UU'Vl~"'ElUl~~·Hlii1~H]'Vli'V11~n1'H~l'J'U LL~:m UUl~ 

f'l1111"'11J1'jCl~hum'j~~1 Lf'l11::-H·n EJoVEl1 WS51Lf'l'j1~-HLL uu€i.:Jn~l..l , 

d 
Ll..lv r LL'Vl'U 

Ru LL 'Vl'U 

RL LL'Vl'U 

N LL'Vl'U 

= N 

L 

fl1el1'U1\J,J1u umtlu-s1EJeUe:J 

-;l1u1u~~vur1F1 1u.UmTu 1 un~l..ILn.:J 
'U 'II , ., 

-;J1'U1'U~~e:~u~n1u.ffvuu1un~l..IBvu 
'U 'U , 

-;J1u1uum~m.1 1 tm~l..l Ln.:JLLm~mil..IBvu , , 

(3.5) 

3.6.1.5 fl1 f'l111J L ~EllY'U"ll e:J-!1 LL UU'Vl ~"' e:JUl~ ~ ~ ii11l')'Vli'V11~n11 L1 EJ'U LL~ ~ LL UUl ~ 

f'l11l..l"'1l../1'jCl~hum'j~~1 Lf'l'j1~-H~.:JtlUU 1-tl161 Lf'l'n~-HLL uu€i.:J n~l..l\11 n"'m KR-20 (Kuder-
, 'II 

Richardson-20) 

d 
U.Je:J 

r
11 
=-k [I- Lpq] 

k-1 s 2 
t 

k 

p 

q 

LL'Vl'U 

LL 'Vl'U 

LL'Vl'U 

2 
S

1 
LL'Vl'U 

d ~ 
l"lll1JL "!leJ1J'U"1Je:J'ILL UU'Vl~"'e:JU 

-;)1'U1'UeUeJ'lleJ'I LL UtJ'Vl(;l"'BU 

~(;li.'I1U"llB'I~(;lvtJCln 
'II 'U 

3.6.2 flil~~'Lif1'Litlmum'i1Lfl'i1::-H 
' d 3.6.2.1 f'l1Ltl6'll'J 

X= LX 
N 

(3.6) 

(3.7) 



d'ieJ X bb YI'W 

:Ex bbYI'W 

"' 
N bbYI'W Iii 1 'W1 'W"IJ e:J ~,:r f1 b~ CJ'W Vi'~ V!:W ~ 

3.6.2.2 fl1~e:JCJG'l~ 

d 
b:We:J o/o 

f 

N 

tl 

bbYI'W ~e:JCJG'l::: 

... 
0 tl "' 

bbYI'W "'il1'W1'W"Ile:J:WG'IYI~V!:W~ 
" 

' .,1 
3.6.2.3 6'11'Wb'UCJ~b'U'W:W1(Jld;j1'W 

so 

d 
b:We:J 

n 

.. 

n2:x2 -{Lx f 
n(n -1) 

' .,1 
bb YI'W 6'l1'Wb 'UCJ~b 'U'W:W11'J~;j1'lJ 

"' 

bb YI'W 1"1::: bb 'W'W bbl'ifl:::l"l'W 

bb YI'W C.JG'l~'d:W\"1::: bb 'W'Wbbl'iG'l:::l"l'UCJ n n1~~?1el~ 
"' 

bb YI'W C.J r;'l ~'d:W"IJe:J~I"l::: bb 'W'WVl~vt:w~v n n1~~"'€)~ 

bb YI'W "ii1'W1'Wir m~ CJ'W 

df=N-1 
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(3.8) 

(3.9) 

(3.10) 



E.l 

.. 
L:WB t LL Vl't.l 

LL 'Vl'U 

N LL Vl't.l 

rh"'~~vTI-ifL\J~mJLYicl'Urh1nf11'1b~BVl~1'\Jt:-J~ 

m 1l.dj'l! t~rl1 r1 '11 

c.J"11l.J"1J€l~fld1l.J LLt1l n~h~~~'VIrJ1~fl~ LL 'U'U n1~ 

CV.::::f CVI d 

fl~bb 'U't.ln1~Vl~?IB'U'VI~-:J b ~CJ't.ln'UnB'UL ~CJ't.l 

lii'1'W1'Wirm~CJ'W 
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% "lltl-:Jc.J"'Dl.l"lltl~fl~LL'U'U'VI~~L'im.J - % "ll€l~c.JWDl.l"llmfl~LL'U'WOt:ruL'itl'Y 

100 - 0/o"llB-:Jt:-Jm"l:W"llB-:Jfl~ LL 'U'U OB'UL~E.J'UVlnfl'U 

(3.11) 

' 

I 1.1 1.J d 

3.6.3.3 fl1f111:Wn11'VI'U1'V11-:!n1~L~tl'U 

<g> = (% Post-test)- (%Pre-test) 

(100%)- (o/oPre-test) (3.12) 

.. 
L:WB <g> LL 'Vl'U 

o/o Post-test LLVl't.l 

o/o Pre-test Lb 'Vl'U 



..I 
\J'VIVI 4 

CL1 J ell 

4.2 t:J~c;1:W'j'Vlti'V11·:!n1'~L 'nl'U 

4. 3 Fl11:Wc;11:W1~t1Ji'1'Ufl1~fi~i Lfl11::'t-1 

4.4 Fn1:Wri'l'l"4eJ 1 ~~eJm-s~~m'lL~CJ'U-rJi'ltJ'lf~fi~m~:w 
OJ • 

4.1.1.1 tl-s::~'V1Gfl1'1"4'1leJ\I~~fi~m1:wJi'1'Ut:J~ft:w')'Vl~'V11\Ifl11L~EJ'U 

~1n m~iLfl~1:;'t-1.ffeJ:wm ~m,ntl-s::~'VliTfl1'1"4'1leJ\I'!f~fi'iilm~:w (E l!E2) 'V'fUl1 
OJ • 

V ..::1 I .J.~ 1 V .J. I Cll I CL1 ~ 
'UnL ~EJ'Un~:W'Vll"ln'l~n ~fl:;LL 'U'ULO~EJ1:;vt11\IL ~EJ'UL'V11nU 16 7 f):;LL 'U'U ~1nfl:;LL 'U'UL91:W 198 f):;LL 'U'U • 
fi~L U'U-rf)EJ~:; 84.34 LL~:; 1Ji'fl:; LL 'U'ULO~ EJ ~1 fl1~VllLL UU'Vl~c;1eJU1~t:J~ ft:W')'Vli'V11\I fl11 L~CJ'U Vf~\1 L~ EJ'U 

L'Vhnu 25.61 ~1nf'I:;LL'U'UL~:W 32 fl:;LL'U'U fi~LU'U-rem~:; 80.04 ~'l,f'Uc;1~tl1Ji'11'lf~fi~m~:w L~fl\1 • • 
fl11ri1EJ'Vlfl~~ml{lJ:;'V11\I~'U~n ~~:wi'itJ~::~'V15fl1'1"4 ~ 1'Ut:.l m;':w ')'Vl~'V11\I fl11 L1EJ'U L vhnu 84.34/80.04 

~'l1~LvhnuLnru'tl~~'~H ~eJ 80/80 

1 'U~1'U'1leJ\Ifi::LL 'U'U E 1 '1"4Ul1UnL~EJ'UG11:W11fJvl1fi:;LL 'U'ULO~ EJ L~EJL~EJ\1~1~U 
.J 1tJ"' ..,.:{ a .J ) a ..J a ..J 

f'I:;LL'U'ULO~tJ~1n:w1n 'UeJCJ~'l'U '!f~n~m':i:W'Vl 2 (88.92 'lf~n~m~:w'Vl 7 (88.08) '!f~n~m':i:W'Vl 9 • • • 
(86.29) 'lf~n~m~:w~ 4 (85.84) 'lf~n~m~:w~ 6 (84.68) 'lf~n~m~:w~ 1 (84.00) 'lf~n~m~:w~ 8 

.. 'I , 'I 

( ) a .,J ( ) a ..J ( o"' t a 1"''""' 83.87 "l!~n~m~:w'Vl 3 80.36 LL~::"l!~n~m~:w'Vl 5 77.82) 911:W~1~U ~EJ~::Lvt'U ~11:W'lf~ . . . 
n'iiln':i~:W 8 'lf~~~1'ULnruft1 LL~:;'!f~tl~n':i~:W~hJ~1'ULnruft1 ~fl'lf~tl'iiln':i':i:W~ 5 L~fl-:1 ~n~ru:;'V11.:1 • • • 
~'Utin':i':i:W~L U'UG11'U'1ltJ1tJ'1leJ.:J~'Utii'11G191{L:w'UL~~ 1 'UG11'U'1leJ.:Jf1:; LL 'U'U E2 '1"4Ul1U m~V'U?I1:W1'St:lvl1 . ' 
f'!:;LL'U'ULO~CJ 1~m~tJ.:1~1~u~1n:w1n 1tltieJEJ~.:~d '!f~n'iilm':i:w~ 2 (88. 71) '!f~n~m-s:w~ 8 (87 .10) 'If~ • • • 
fl\lm~:W~ 4 (85.48) 'lf~tl'iilm~:W~ 9 (85.48) "l!~fl'iilfn'S:I.J~ 6 LL~::'lf~tl\lfn1~ 1 (83.87) 'If~ 

'I 'I , , 

fi'iilm~:w~ 7 (78.23) '!f~ii'iilm'l~ 3 (74.19) LL~::'lf~ii'iilm'l:w~ 5 (71.51) 911:W~1~U ~.:~i'i'lf~ii'iilm-s:w . . , 
~ ..:Jq I 6' Cll .c:rr. .4 Ct. .d .cJ OJ 

'Vl\lvt:W~ 5 'lf~'Vl:Wfi:;LL'U'Ut:J1'ULnru"fl LL~::eJn 3 "l!~n'iilm-s:w fleJ'!f~n'iilm'l:w'Vl 5 L'lfl\1 ~n~ru::'V11.:J ' , , 
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fr'l.IBm~l..l~ L u'U~Tu'llmCJ'lleJ~'Vr'U51"11~~J~·hl..l'U Llfl~ "l.lmhm~~l..l~ 3 L~eJ~ n f"'LL vi~ rn~~"J1ln~l..leJ ~1~ , , • dJ • 

B~~~ LL~~n"ilm~l..lvi 7 L~eJ~ rn~cilCJ'VIeJifl~ m~ru~ul~'IJ~~rn~'lleJ~~'I..I'U'I..IeJeJ t~J~ t'lll..l ijFJ~ LL '!..I '!..I 11ir.i1'1..1 

' Q.) .,J 
Lnru6fl V~~.nl'Y'I'VI 4.1 

100.00 

90.00 

'ii' 
(10 80.00 
iii) 
(A) 

""'" ...... 
;;::! 

; 70.00 
H 
c 

60.00 

50.00 

.,j .,j II .. u u .J. ""' 
Jl1W'VI 4.1 Fl~LL 'U'Ubtl~ll':ielll~~'lltl.:l"'t(;ln'ln':i':i11LL~~LL 'U'IJ'VI(;l~tJ\J1(;le.J~~11{)'VI5'VI1.:1n1':i'L ':ili'U 

'VI~~ L'iEJ'Lilil'1 LL 'l..ln!Jl13J"!Ifl filil n1',.3.1 

4.1.1.2 th~~'VIG.Ill'Y'I'Uel~~V~n"ilm':il..l~1'1..1fl1':i'Aifl1LFJ':il~'l-1 

"ill n nl':il LFl':i1~'l-1oVvl..l~ L ~eJ'.'fllh~~'VIG.Ill'Y'I'Ue:J~"ttlfl fi"il n':i':il..l (E 1/E2) 'Y'IU1l " , 
Ill d I .J~ 111 .J I Cll I IV ~ 
'Unb':ii:J'Un~l..l'VIrln'l~n V!Fl~LL'U'ULO~CJ':i~V!"Jl~L':i'CJ'UL'VIln'I.J 167 Fl~LL'U'\..1 "illnFJ~LL'U'Ub!Jll.J 198 Fl~LL'\..1'1..1 • 
iiilfl L U'l..l~eJ EJ~ ~ 84.34 LL~~ 1~1"1~ LL 'l.I'I..ILO~ CJ1 'l.lfl1~~eJ1.JlV~Fl11l..l~ll..l1':irl~1'l.lfl1':i'AV~l LFI':i1~'l-1vr~'IL~CJ'U 

Lvhnu 16.74 "il1nl"l~LL'I..I'UL~l..l 27 ~"J:::LL'I..I'I..I filflLU'l.l~mm::: 62.00 ~'ltT'U~':i'IJ1~11'UV~n"ilm':il..l L~eJ'~ • • 
m':ici1EJ'VIeJV~~n~ru~'VIl'lfr'l..l5m':il..l ijth~~'VIG.Ill'Y'I~l'l..lnT~fiV~iLFJ':il~l'iLvhnu 84.34/62.00 ~..:J1!ii' • 
ll I I(.J~1"' .. 

·t.mEJm1Lnru"V!'VIIJI'l 1 FleJ 80/80 

1 'U"'':I'U'U€!\114~ LL 'U'U E2 ~1'Ufl1':i'Aifll LFl':i1~~'Y'I1.J';hum~EJ'Uft1l.J1'H1vl1Fl~ LL 'U'U 

.,Jt ....... 1"' Q.)J' .. .,J ( ) ... .,J ( ) ... .,J 
Lo~v lflt!L':itl'l~1V~'U"il1nl..l1n 'IJ'U-e:JCJ lfl\l'U 'Uifln"ilm':il..l'VI 2 87.10 "I.IV~n"iln':i':il..l'VI 9 87.10 n"ilm':il..l'VI 1 , , 

.. .,j .. ..I ) .. ..I()~ ..I 
(80.65) "Qifln\Jm"J:wYJ 8 (80.65) oq(;ln"ilm'Jl..l'VI 6 (73.12 ~lfln"ilm"'UJ'VI 4 67.74 ~lfln"ilm':il..l'VI 3 
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IIQ, .J IIQ, d 0 Q.l d Cil Q ~ 
(58.99) "IJ~n"ilm~:J.JVJ 5 (51.61) bb~~"IJ~n"ilm~:J.J VJ 7 (49.68) 1'11:J.J(;l1~'U "I!~:J.J"fJ~n"ilm~:J.JVJ~'VI:J.J~ 4 "IJ~ 

~i1fl~bb'U'U~1'UmrusVi bb(;l~an s "IJ~fi"ilm~:J.J ~e:J "IJ~ii"ilm~:J.J~ 6 b~e:J~ m'U'U'ULfl~L:J.JL"Il:J.Jb~~"~ oq~n"ilm~:J.J 
.d d ..d Q d ..d I I I~ oC:Io .J .J 
VJ 4 b~e:J~ m~t:JG1:J.Jb~e:JVJ~G1e:J'U n"ilm~:J.JVJ 3 b~e:J~n.!Jbb'VI~m~~'d:J.Jn~:J.Je:Jtn~e:JG1~~ "IJ~n"ilm~:J.JVJ 5 b~e:J~ 

Q.l QJ .dd I Q.l ~ "'""" .d d I 

6'1n~ru~VJ1~~'Uum~:J.JVlbU'UG11'U"I.ItJ1tJ"I.Ie:J~~'U51"11G1mb:J.J'Ub~6'1 bbG'I~"I.I~n"ilm~:J.JVJ 7 b'Se:J~ m-smtJVJe:J~ • • • 
"'n~ru~'U1~tl~~m~"l.le:J~~'U'U'Ue:Je:J 11'11"1l:J.J i1r1~bb'U'U hl~1'Ubnruon (m~~ 4.2) 

100.00 00 0\0 0 "'~ ...... 
cx:i . r--
00 ~00 90.00 

80.00 

70.00 
........ 
H 
ro; 60.00 iiO 
(0) 

:.vo 
50.00 ........ 

;:r 

~ 40.00 
H 
Cl: 

30.00 

20.00 

10.00 

0.00 

"!~n'ilm'i'-~ 

Cl r1~ bb 'U'U'rmm~~~w:h~ b1CJ'U 5,'1 r1~ bb 'U'U-re:J CJ(;l ~m1:J.JG11:J.J1~t11'11'U m~~~i bfl~l~~ 

Q ( 0 QJ Q.l .:::! oiCII 

"iJ 1 n n1 ~1 bfl ~1~'11! fl ~ bb 'U'U "il 1 n n1~VJ1 bb 'U 'U VJ ~G1 e:J 'U'd ~ eJ ~ G1:J.J 'l'Vlli'Vl1~ n1 ~ b ~ CJ'U bb(;l ~ 

CV 1,.1 Cllo.oC::iro ~I oiCII QJq d I(Vq c::t.Q. 

bb 'U'UVJ~G1e:J'U'd~fld1:J.JG11:J.J1':itlm'Um1flm bfl~1~'VIne:J'Ub 1tJ'Ubb(;l~'V!~~ b 1tJ'U b ~e:J'V!1fl1~"1l'Utl ~~G1Vl5t:J~ 

"l.le:l~"IJ~fi"il m-s:J.J ~'U-hirm1tJ'Ui1fl~ bb 'U'U'S1:J.J ne:J'UL1v'U~~ b u'U-re:JCJG'I~ 31.73 bb6'1~i1r1~ bb 'U'U'S1:J.J'VI"'~ 

b1tJ'U~~ b u'U-re:JtJ~~ 69.54 ~1\91"1Jutl~~~Vl5t:J(;l"I.Je:J~"Il~ n~Um~:J.Jm~b1v'U-ri11"11 b vh n'U o.s824 i11"11G1~ 
' " " 

ni1bnrusVi~n1'VI'U~H (0.5) (m11~~ 4.1) 
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"' " E.l. n1~'Vl~~el\J fl:!bb 'U'UL(;l1J fl:!Lb'U'U~'l1l ~elf.J~:! 

I ... 
59 599 31.73 n-e::ruL 1EJ'W 

0.5824 ... ""' 59 1313 69.54 'VI"'-:J L 'H.J'U 

v v v J d 

"ii1 f1 f111"ii t'l1~ t'IU ~ ru.fl1'W'Ue:J-:J fl ~ bb 'U'U "i11 n LL UU 'Vlt'l £1e:JU c.J"' £1l.J ~'V15'Vl1-:J f111 L 1EJ'U'Ue:J-:J 

'l'Jm~EJ'U 1t'IEJ1-U\nru6Vi' vi'-:Jd fl~LL'W'U 28-32 mJ1'U1::vi'u~:~.nn fl~LL'U'U 22-27 m.tl'W1~vi'u~ fl~LL'U'U 
~ ~ 

16-21 e:JEJ1'W1~vi'utJ1'Unm-:J fl~bb'U'U 9-15 eJEJ1'U1~vi'u-weJ1off bb"'~fl~LL'U'W 0-6 eJEJ1'W1~vi'uu-ruu1-:J cu \J '\1 , 

I 0 <V Q..l ..! ,gj I c::;l Q.l d IJ 

'WU11fl~ bb 'U'U"ii1f1n11'Vl1 bb UU'Vlt'l£1eJU1t'lf:·.m£1lJ~'Vl5'V11-:Jn11b 1CJ'Uf1eJ'Ub 1CJ'U'UeJ-:J'U n b 1CJ'U 1eJCJm~ 93.55 

iifl~ bb 'U'UeJ~ 1 'U1~vlU'WeJ 1 off bb"'~~eJCJ"'~ 6.45 iifl~bL 'U'WeJ~ 1 'W1~vlUU1'Uf1"'1-:J Lb"'~ijfl~ Lb 'U'ULU~mr-:J.rr'U 

b vhnu 12.00 ~-:Jb iJ'Ufl~ bb 'U'U~..ij(;le:JCJ 1 'U1~vlU'We:J H 'VI~-:J"ii1n hi'L~CJ'U~~1 CJ'Ut'l n"ii n11l.l'WU11'li'm~CJ'Uii 
~ ~ ' 

fi~Lb 'U'U£1-:J:fi''U 1t'ICJii'l'Jm~CJ'U~elCJ"'~ 32.26 iifl~Lb 'U'UelCJ 1 'U1~vlU~lJ1f1 Lb"'~~eJCJ"'~ 54.84 iifl~ Lb 'U'U 1 'U 
~ ~ 

1~vi'u~ Lb"'~~eJCJ"'~ 12.90 fl~bb'U'UeJ~1'U1~vlUU1'Uf1"'1-:J fl~bb'U'WLU~mr-:Ji'UiirhLvhnu 25.61 ~-:J 
!'I .J "' ~ "' ""' "' .J bu'Ufl~bb'U'U'Vl"iit'leJ~b'U1~t'!Ut'l t'i-:J.fl1'W'Vl 4.3 
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'Utl f1~1ndLdtJ~~1~Ul1fl~ LL 'U'U~r;'1~11']Vl~Vl1~f11~ L~EJ'Utltl'UL~EJ'U tl'Ufl~ LL 'U'U~~ ~11']Vl~ 
V11~ f11~ L~EJ'U'V!~~ L~ EJ'U~~ L ~'U 1~-;h ~~ ~'U ~~ ~11 ']Vl~Vl1~ f11~ L~ EJ'U Lu~ EJi~~~'U L '\.J ~ EJ'U~l m~ ~'UYW 1m 'tJ 

e:JEJL'U~~~'U~ LdtJ~~1~t1.!1111111f1~11f11~L~EJ'U V'I'Ul1fl~LL'U'U~~~11nVJ~Vl1~f11~L~EJ'Utltl'UL~EJ'ULU'U ~~d 
" ' "I 

'l!m~EJ'Uf1ri11Ln~e:J~1'U~~~'UV'Ie:J1-ff 5 fl'U ~~~ut.l1'Unm~ 1 fl'U 'l!m~EJ'Unri11'll1'Uf1~1~tJEJL'U~~~u 
, " , 'U 

V'le:J1-ff 18 fl'U ~~~'UD1'Uf1~1~ 1 fl'U LL~~'IJm~EJ'Uf1fi11~tl'UtJEJi.'U~~~'UV'ItJl-ff 6 fl'U Lde:J1(;)~~~11f1VJ~ 
' 'U "I 

V11~f11~ L~EJ'U'V!~~L~EJ'UV'I'Ul1'1J m~EJ'U hlfl~ LL 'U'U?t~:fl''U ~~.n 'IJm~EJ'U nfi11Ltl~tJEJ i. 'U~~~'U~1J1f1 6 fl'U 
'U ' 'U 

'l!m~EJ'Unri11'll1'Unm~e:JEJ'1 'U~~~u't.l1'Unm~ lii'1'U1'U 2 fl'U ~~~u~ lii'1'U1'U 13 fl'U LL~~~~~u~111n 
' " 

lii'l'U'"J'U 4 fl'U LL~~tJf1L~EJ'Uf1~11~tl'Ue:J~L'U~~~'UV'Ie:J1oU 6 fl'U (.fl1fl~'U'"Jf1 !]) Ldm'\.J~EJ'ULViEJ'Ufl~LL'U'U 
~~~11'JVl~Vl1~f11~L~EJ'U~~ntJ'UL~EJ'U (12.00) LL~~'V!~~L~EJ'U (25.61) L(;)EJ 1-ff1~VJ1~a~~l"i1 t-test for 

dependent sample V'I'Ul1 ~~ ~11 ']Vl~Vll~ f11~ L~EJ'U'V!~ ~ L~ EJ'U ~ ~ n-J1 ti e:J'U L~ EJ'U e:J ch~ij,r mh•i' ~Vll~ 
ct.Cit.d Q..J 

G'frli11Vl~~~'U 0.05 (t = 21.04, p < .05) 

0 ~ EJ 1~Pi f1~1 fl~ LL 'U'ULu ~ tJ ~tl EJ ~~'ll tl~ LL 'U'UVl~ G'ftJ'U1~~ ~~11']Vl~Vl1~ f11 ~ L~EJ'U tl tl'U L~EJ'U 

l 'ULLI'l~~"ll~nlil m~11V'I'Ul1ijfl~ LL 'U'UL~EJ.:Ii;h~'U~ 1f1111 n1 LJ,j'tJEJ ~~.n "ll~ n~m~11~ 2 (50.81) , ' 
~ d() ~ d( .. d .. d 

"ll~n~m~11Vl 6 47.58 "ll~n~m~11Vl 1 40.32) "ll~n~m~11Vl 8 (35.48) "ll~n~m~11Vl 3 (34.41) 
" , 'I 'I 

.. d() .. d( .. d .. d 
"ll~n~m~11Vl 5 34.41 "ll~n~m~11Vl 7 33.87) "ll~n~m~11Vl 4 (30.65) LL~~n~m~11Vl 9 (22.58) 
' ' ' 

0 <V d 
m11m~u (.fllV'IVl 4.5) 

fl~ LL 'U'U~~~11']Vl~Vl1~f11~L~EJ'U'V!~~ L~EJ'UG'f11J1~rl L~EJ~"1~'Uiil1 f1111f11 LJ,j'e:J EJ 1~~~-n ~~ 
n~m~11~ 2 (88.71) "ll~n~m~11~ 8 (87.10) "ll~n~m~11~ 4 (85.48) "ll~n~m~11~ 9 (85 48) 

, 'I 'I 0 

.. d () .. d ( .. d .. d 
~~nlilm~11Vl 6 83.87 ~~n~m~11Vl 1 83.75) ~~n~m~11Vl 7 (78.23) ~~n~m~VJ 3 (74.19) 

Q d 0 CLJ d 
LL~~~~n~m~11Vl 5 (71.51) m11r;91~u CmV'IVJ 4.4) 
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d d II CU Ql j q 1 q 

111'W'VI 4.4 fli::Lb 'LI'LIL'l~V'Hlli~::'!Jtl..:Jfli::LL 'LI'LILL \J\J'VI(;liltl\J1(;l ~~il3JC]'VIti'VI1..:Jn1'H ~V'Lintl'U L ~V'LILb~:: 

"'""do Jl 
VI~..:J L ~V'LI'VI\11 Lb 'Un(;l13J L 'LitlVI1 

~ lft.l I -=! II Q.J c::!1 

1 bfl ~1 ~'VI~8 CJ ~ ~'U8.:J fl~ bb 'U'U 6'18\J n 8'U b ~ CJ 'U bbii'l:::; ~8 E.Jii'l :::;'lJ 8.:1 A::; bb 'U'U ft8U'VIii'l.:J b 1 CJ'U'U E~\1 

V .:::4 ~ ~ I Cll I 0 QJ d 0 I II 1.1 Q 

'lJnb 'HJ'U'VI\1"11'Ul'f\J'J1jjf11 3 7.50 LLG'l::! 80.04 !Jl1jjG11~\J LLG'l::!LjjeJ'lJ1jj1'VI1fl1f1'J1jjn1'J'VI'U1Vl1\ln1~L 'HJ'U 

1.1 CV cf 4::11 ~~ IQ.I.IO:'il Q.IQ.Ic:ll II' II d 1.1 Q.J ,! 
~1'\.Je.J G1G1jj~Vl5Vl1\ln1~ L ~CJ'LIVI\1"11'\.J ~U'J1'U flL ~CJ'UVI\1"11'U3Jf1'J1jjn1'JVI'U1Vl1\ln1~ L ~CJ'U~1'Lie.JG1G1jj~Vlli 

Yl1\ln1~L~CJ'UL~jj~'\.Jb U'U 0.68 ~\l~~l1bU'Un~jj~iim1Wl1'J'VIU11 'U'~:::v1unG11\I (Medium gain) 



1.00 

0.90 

0.80 

0.70 

e. 0.60 

• • 
• 

• 

• • 
• 

• 
• 

• 

• • 
• 

• 

• 

• • 
• 

51 

• 

• . ~ 
• • 
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>- Low 

0.00 +-r--r-r-.--r-r--r-r-.-..,......r-T....,...,....T"""''r--r~-r-T"""''r-T~-r-T"""''r--r~-r-T-1 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

"il1nm~~ 4.5 ~t.d1iil!m~f.l'Wiim1l.JtlTJ'VltJ1vn·mTSb~f.l'Wm.J1 'W'S~~'U"'\IIil1'W1'W 14 fl'W 
'U 'U 

~~lb'U'W~eW(;l~ 45.16 'lle:J\I~b~f.l'W'~\I'Vll.J(;l -s~~'Uf1(;11\llil1'W1'W 16 fl'W ~(;lbU'W~e:Jf.l(;l~ 51.61 bb(;l~-s~~'U 
'U 

~11il1'W1'W 1 fl'W ~m.m~ 3.23 LL"'(;l\11~L~'W11'lJ(;lfl"ilm-sl.J L~eJ\1 m-sri1f.l'VleJ(;l~n'I~H1J:::'V11\I~'W5m"S1l 
' ' 

"'1m-st~v111 ~l! m~f.l'W~1'W 1 Vfn iiim1l.Jtl11'VltJ1'V11\Im'Sb~f.l'We:J ~ 1 'W'S~~'U f'l(;l1\l bda'W"il1-sru1m1m~l.J 
•~:: 'U ' 

m-sb~f.l'W~\I.n1~~ 4.6 ~v"J1um1f.l'Wn~1JLn\llifl111ln11'VltJ1'V11\Im-sL1f.J'Wbo~mvhn'U o. 91 ~(;leJf.JL 'W 
' 'U 

1~~'U"'\I um~f.l'Wnsl.J'\.J1'Wnm\llifl11:Wtl11'VltJ1'V11\In11L~f.l'WbO~m vh n'U 0.65 ~(;lflf.JL 'W1~~'Uf1(;11\l 
'U ·; 'U 

V .o:::iil I I -=! II II 4::11 .c:J I V CV !"J CV 

LLr;'l~'UflL '5'e.J'Uflr;'l:W'PJPJ'U:Wfl"l1:1..JnT'J'VI'U1Vl1~f11'H 'HJ'UbQ61 fJb Vl1fl'U 0.55 'ill11eJE.J b'U1~111'Um'l1\l 
' 'U 

d 1 1.1 ~ CV q tJd ~ ~ II d d.c:~ I J' 1 I 

b ~eJ 'Vl b 'Vl'W~ \PlJ 'W 1 m-s bb(;l ~ r:.J (;1m 1 L 1 V'W 1'Vl b ~:J..J'll'W'll eJ\Ir:.J b -s f.l'W'V11l 1'1 m 'W eJ'Vl1 'W bLI'l (;1 ~'lJ (;) 
'U 'U ' 

....:to Q i1 I II II <1:;11 II Q.J .t:f .o:=t. CV d 
n"il m-s:w m1 b 1f.l'W1 ~'U11fl111l fl11'Vl'W1'V11\I m-sL 1f.l'W(;l1'Wr:.J (;1"'11 f1'VJ511 f.l'lJ(;l n"il m-s:J..J(;l\l.ll1~'Vl 4. 6 

"' "I ' 

~vi1hlii'lJ(;ln"ilm-s:w1(;l~~L~f.J'Wiim1:wn11'VltJ1eJf.JL'W-s~~'U~11(;1f.J'lJ(;ln"ilm-s:w~ 1, 2, 4, s Lb(;l~ 9 ~ 
• '\.1 \1 • 

m1:wn11'VltJ1vn\lm1L~f.J'Ue:Jf.J'1'W-s~~'U"''~ -ua\llil1'W1'W'lJ{;ln"iJm-s:w~\I'Vl:J..J(;l1'U-uru~~'lJ(;ln"ilm1:w€in 4 'lJ(;l 
\J '\.1 , , , 

~ L~f.l'Wiifl111l n11'VltJ1'V11\I m-s L~f.l'W e1 f.JL 'W -s~~'UnG't 1\1 611'Vl1''U'lJ(;l n"il m-s:w~iim1:wn 11'VltJ1'V11\I m 1 
'U 'U ' 

q dll d d cv .J Q Q Q. Q..l 0 cv Q cJ 
L'Sf.J'U"'\I"'(;lfle:J "1J{;l'VJ 9 L1fl\I~'U6n11:J..J'Vlbfl(;l"il1f'le:J'V16~G't'lJe:J\Ib~PlbLG't~~'U6n11:W"il1f'l(;lb~Pl 'lJ(;lfl"ilfl'S'S:J..JVI \I , , , • , 
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Q.l Q.l 1.1 ~ ~ ( 

';;) 1 n n11';;JV11~Vl'U Aillfn'l"l'Ve:J~ A~ bb 'U'U-;;)1 n bb 'U'U'VlVlG'I e:J'U A11:WG'I1:W11tlV11'U n 11AV11 bA11~'Vl 
' 

'lJe:J~um~~'UbVJ~Hhnrusv'i ~~d A~bb'U'U 24-27 -ew'1'U1~~u~:w1n A~bb'U'U 18-23 e:J~1'U1~~'U~ 
~ ~ 

irm~~'U~e:J~"~ 58.06 ilA~ bb 'U'U e:J~"l 'U1~~utl1'utl1~ bbG'1~~e:J~"~ 41.94 ilA~ bb 'U'Ue:J~ '1 'U1~~'U'I"le:J 1-tf 
~ ' ~ 

bbG'1~ilA~ bb 'U'Ubo~ m~~.ff'Uilfi1 b vhnu 7.32 ~~ b tl'UA~ bb 'U'U~~Vle:J~"l 'U1~~utl1'utl1~ 'Vl~~-;;)1 n H1 b~~'U~ 
~ , ~ 

~1~'lJV1fl-;;Jn11:W'I"l'U11Unb~~'UilA~ bb 'U'UG'I~~'U bV1~ilum~~'U~e:J~G'1~ 38.71 ilA~bb 'U'Ue:J~1 'U1~~'U~ ' ~ ~ 

bbG'1~~e:J~G'1::: 54.84 ilA~bb'U'U1'U1~~'UU1'Uf1G'11~ bbG'1~~e:J~G'1~ 6.45 A~bb'U'Ue:J~b'U1~~'U'I"le:J1-tf A~bb'U'U 
~ 

bO~m~~.ff'Ui1fl1bVhn'U 16.74 ';;J1f1A~bb'U'Ub~:W 27 A~bb'U'U ~~btl'UA~bb'U'U~~Vle:J~b'U1~~'UU1'Um'l1~ 
~ 

(Jl1'\"l~ 4.8) 

' .,. 
ne:J'Ub 1~'U 

.J'~Cl i/ .q,.q, (I c:::il QJ 

'Ue:J f1';;)1f1'Ub:We:J'I"l';;J11ill1A::: bb 'U'UA11:W?I1:W1 1tlV11'U n11AV11 bA11~Vlf1e:J'U b 1 ~'U f1'UA~ bb 'U'U 

1"111:W?I1:W11tl~1'Un11~VllbA11~~'Vl~~b~~'U';;J:::bi1'U1~111:::~'UI"n1:W?I1:W11tl~1'Un11~VllbA11~~bQ~~ 

vr~.rr'U b \J ~ ~'U ';;)1m~ ~utJ1'uth~ 1 \J eJ ~ '1 'U1~ ~'UD1'U f1G'11~ b~ m~-;;J 11ru 1 m:w n ~:w n11 b1 ~'U'I"l'U11 A~ bb 'U'U 
' ~ ' 

A11:WG'I1:W11t~~1'Un11~VJibA11:::l-ine:J'Ub~~'U ~~d ilm~~'Um1:wbn~e:J~ '1 'U1~~utl1'u\J1~ 3 A'U 1:::~u 
' ~ ' 

'l"le:J1-tf 3 A'U ilm~~'Un~:w\J1'Unm~e:J~'1'U1~~u\J1'utl1~ 10 A'U 1~~'U'I"le:J1-tf 9 A'U bb~~ilm~~'Wm1:w 
, 'U • " 

ele:J'Ue:J~b'U1~~'U\J1'utJ~~ 4 A'U 1~~'U'I"le:J 1-tf 2 A'U b~e:J-JVJm1:W?I1:W11tl~1'Un11~VllbA11~l-i'Vl~~b~~'U 

'l"l'Ul1irm1EJ'W1~A~bb'U'U?I~;ff'U ~~if irm~~'Um1:wbn~em'1 'U'3":::~'U~ 6 A'U irm~l:l'Unr;:i:wtl1umn:m~il u 
~ ' ~ ' \j 
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~~~'U~ 6 rl'U ~~~'U'lJTI.JnG'll-:j 12 l"l'W ~~~uvrt~1i 1 l"l'W LW~UnL~CJ'Wf1~l.JBe:J'We:J~L'W~~~'U'l11'Wfl~1-:j 

5 l"l'U ~~~'U'Y•m1i 1 l"l'U (Jl11"li:-J'Ulfl £]) L~mtJ~CJ'ULViCJ'UI"l~LL'U'UI"ll1l.Jr.'f1l.J1~C'l~f1'Wfl1~~~1LI"l~1~l-1 

~-:jrie:J'WL~CJ'W (7.32) LL~~'Vl~-:jL~CJ'W (16.74) 1~CJ1ii5VJ1-:jr.'fU9iLL'U'U~1 t-test for dependent 

sample 'W'UrJ11"ll1l.Jr.'f1l.J1~C'lvl1'U fl1 ~R~1 Ll"l~1 ~,;'Vl~-:j L ~ CJ'U~ -:j flrJ1 ri e:J'U L ~ CJ'U e:J ~ 1-:j:iiUCJ~1 rl fl!Vl1-:j 1.'1 u9i 

~~~~'U 0.05 (t = 17.24, p<.05) 

~:a'CJ 1vl~fl'\~11"l~LL 'U'ULU~ CJ~e:JCJ~~"IJe:J-:jLL 'U'UVl~r.'fe:J'Ui'~fl1~R~1 Lm1~l.1rie:J'WL~CJ'W 1 'ULL~~~ 
'U 

'll~nlllm~l.l'W'U'hWI"I~LL'W'WL~E.mi'1~'U''il1fll.l1flh.h!vCJ~-:ji1' '1l~nlllm~l.lv11 (41.94) '1l~nlilml.lv1 3 
' ' ' 
() .. ..1 () .. ""< .. ..1 .. ..1 31.80 'll~fllilfn~l.JVl 2 29.03 'll~fllilm~l.JVl 7 25.81) 'll~nlilm~l.JVl 4 (25.81) '1l~fllilm~l.JVl 6 . . , , 

(25.81) 'll~n"ilm~l.Jvis (24.19) 'll~n"iJm~l.J~ 8 09.35) LL~~'1l~n"iJm~l.J~ 9 (12.90) 1'11l.J~1~'U 1'W 
' ' ' 

~l'W"/Je:J-:ji"l~ LL 'W'W n1~R~1 Lm1~,;'Vl~-:jL~ CJ'Wr.'f1l.l1~m~CJ-:jG'l1~'U"il1fll.J1 n1 tJtJe:J CJ 1vi'~-:j~ '1M n"il m~l.l~ 2 
' 

( ) 
.. ..1 ( ).. ..1 ) .. ..1 .. ..1 87.10 '1l~nlilm~l.JVl 9 87.10 nlllm~l.JVl 1 (80.65 'll~fllilm~l.JVl 8 (80.65) 'll~fl"ilm~l.JVl 6 

' ' ' 
() .. ""() .. ""<) .. ..1 .. ..1 73.12 'lt~fllilfn~l.JVl 4 67.74 'lt~fllilm~l.JVl 3 58.99 -q~nlilm~l.JVl 5 (51.61) LL~~-q~nlilm~l.l Vl 

7 (49.68) 1'11l.JG'l1~'U (Jl1'W~ 4.9) 
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.G:1t. ,..., I oC:il 1.' IV d 

1 ~fl11 ~VI1B CJ 6'l ~'lJ B.:J fl~ ~~ 'U'U6'fB'U n B'U ~ 1 CJ 'U ~~6'l ~ 1B CJ 6'l ~'lJ B.:Jfl~ ~~ 'U 'U 6'fB'UVI6'l.:J ~ 1 C.l'U'lJ B .:J 

Q.J-=1 ~~ 1-=11 OQJ do I II 1.1 

'Unb1CJ'UVWlJ'U ~'U11:Wfl1 27.12 ~~6'l~ 62.00 l'n:W6'l1Vl'U ~~6'l~~:WB'U1:W1VI1fl1fl11:Wn11VI'U1'V11-:Jn1'S 
1J 1J II II 

l~ CJ 'U li11 'U n 1 ';j f\ V11 ~fl';j 1 ~ '!.1Vi' .:J-ir 'U ~'U '".hUn L~ CJ 'UVI .:J-iJ'Uii fl'J 1:W n 1'') VIU 1 'Vl1-:J n1 ';j L~ CJ 'U !i1'1'U n1 ';j f\ Vl 

1Lfl"J1~'1-1~~:wofl'U~U'U 0.48 ~.:J~V1l1~U'Un~:w~iifl11:Wn11vt'li'11'W"J~~'Un6'l1-:J (Medium gain) ~da 

~~CJ'Wii11'Wn11AV1i~fl11~'!.1a~1'W"J~~'U6'f.:J..J'1'U1'U 2 fl'U AV1LU'U~BCJ6'l~ 6.45 'lle:J.:J~\~CJ'U~.:Jvt:WVJ 
'IJ 'IJ 'IJ 

1~~'Un6'l1-:J..J'1'U1'U 26 fl'U AVJ~tl'U~BCJ6'l~ 83.87 'llB.:J~~~CJ'U~.:Jvt:WVJ ~~6'l~1~~'U~1..J'1'U1'U 3 fl'U Alil 
'IJ . 

~tJ'U~BCJ6'l~ 9.68 'lJeJ.:J~b~CJ'U~.:JVI:WVl 
'IJ 

d .G:1t. I oC:il IV d I QJ -=! I I d 1.1 1.1 

~:wa~"il11ru1m:Wn(;l:Wn11L 1CJ'Uiil.:J.fl1~'Vl 4.11 ~'U11'Um 1CJ'Un(;l:w~n.:J:Wfl11:WnTJvt'U1 
' ' 

'Vl1-:Jm1 ~~CJ'Wii11'Wm1fiV1i ~fl·n~'l-1~o~m vhnu 0.65 a~1 'W1~~umn.:J um~CJ'Wn~:w'\J1'Wn(;11-:Jii 

m1:wn11vtU1'V11-:Jm1~~CJ'Wii11'Wm-sfiVJi~m1~'1-1~o~mvhnu 0.47 ac.~"l'W1~~unm.:J ~~6'l~'l!m~CJ'Wmi:w 
'IJ ' 

~a'Um1:wn11vt1J1'V11-:Jm-sb~CJ'U~1'Um-sfilil1 Lm1~~Lo~m vhn'U 0.32 aCJ 1 'lJ"j~~'U nm.:J 
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0.32 

':i1 t~.ff'U 

·---·--.. -·- _______________ , _____ ___, 

b ~B 1 ,X b ~'WI"111lJ tlT'J'Vl'!JTVl1-'l nT~ b~ ti'W~TW nl~~ ~1 bfl~1:::l1bb":::~" nl~ b~ CJ'W.;'~ b ~lJ~'W 
'IJ 

'!JB-'1~\~m.J~ij~m-da'Vl11 'Wbb~":::'ll~n"ilm~l.lm~b~CJ'W.;' "il1n.n1~~ 4.12 "il:::b ~'WrJ1Li1B~"il1~ru1 
'IJ ' 'IJ 

m 1lJ n 11'Vl'!JTV11-'l n1 ~ b~ CJ'W ~1'W m~ ~VIi bfl ~1::: l1'llB"ltJ n b~ CJ'W bb~ ":::'11 VI n "il n1~l.l WlrJ 1 hjij b .0 eJ'Vl11V~~ 
' 

~b~CJ'Wnm1l.ln11'Vl'!J1'Vl1-'lm~b~U'IJ~1'Wm~~V~1 bfl~1:::l1at~ 1 'W~'U~1n"i1 Lnrusvi 1V~ CJ'll~n"il m~l.l~ 2, 8 
'IJ 'IJ ' 

LL!;l::: 9 lJfl11lJ tl11'VltJ1'Vl1-'ln1'H~CJ'W~1'W n11f1V~i Lfl'n:::l1eJ Fi1 'U1:::~'U61-'l'!JeJ"l'il1'W1'W'llVI n"il n11lJ 
\j 'IJ ' 

~"l'VllJV~1'W'!Jfi.J:::'llVIfl"ilm~lJ~ 1, 3, 4, 5, 6 Lb!;l::: 7 ~L~ti'U:iJI"l"J1lJtl11'VltJ1'Vl1-'ln1~L~CJ'W~1'Wn11~~ 
' 'IJ 

1 bfl11 :::l1a ~1 'W ~::: ~'U n !;11-'1 ~-'1 bb&'f ~-'11 ,X b ~'WrJ1'll ~ n"iJ n 1~lJ'Vl n~ "l'VllJ ~ 611lJ1~ t:lvl11 ,x,r n b ~ ti'Wij 
'IJ ' ' 

fl11lJ tl11 'Vl'!J1'Vl1-'l n11 L~ CJ'W~ 1'W n11 ~ ~1 bfl11:::l1 B ~1 'W 1:::~'UlJ1 \J1 1;j1'U ..X"l.Q'Ln eJtJ1fl::: LL 'W'W 
'IJ "' 

m1l.ln11'Vl'!J1'Vl1-'ln1~b~CJ'WlJ1b~CJ"lci'1~'U"il1nl.l1nhJ.Uat~ 1~~-'l.Q 'llV~n"ilm1l.l~ 9 'llV~n"ilm1l.l~ 2 'll~ 
' ' ' .. .J .. .J .. .J .. .J .. .J .. .J 

n"ilm1l.l'Vl 8 'llV~n"ilm1l.l'Vl 1 'llV~n"ilm1l.l'Vl 6 'llV~n"ilm1l.l'Vl 4 'llV~n"ilm1lJ 'Vl 3 'llV~n"ilm1l.l'Vl 5 LL!;l::: , , , , , 
~ d 0 Q.l 

~V~n"ilm1l.l'Vl 7 \J11l.lmV~'U 
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'lJ~Vl 1 "U~Vl 2 "U~Vl 3 "U~Vl 4 'lJ~Vl 5 "U~Vl 6 "U~Vl 7 "U~Vl 8 'lJ~Vl 9 . . . . . . .. 
~fln:Un':i'UI 

4.4 fl"J13J~~'V·IVL~~vn1':i~~n1':i~~V'LI~~-uJ'tf~rhJn':i':i3.1 
'U • 

m1~m~1m1:w~.:rvre:J1'0J'llEl'l'Wn~1m.J~EJm1~(;lm1~1t.JtJ~~1t.J'll~n"Jm1:w ~1t.Jm1tJ1~dJtJm1:w 
. 'U ' 

~-:!V'lElh 3 ~1'LI1~~~n ~1tJU'OJ~m11~.rr1 ~El 1"11~L~Iil-:!'1J{;lfl"Jm1:w 1Ubb'Uu1un"Jm1:w ~Eln11?lEJ'LI 
' 'U 

I ~ J" d II .:!I ~ CVQ II 

b1Gnbb\Jl~~"ll~n'OJ m1:w~b~~b tJEJ'Vl1Vl b 'Vl:W1~?l:w mtJm~'U1'1..1 n11 flEJ 'll'LIIJ1EJ'Lin1':ilil(;l nlil m1:w bb~~~TI..I 
' 

~m~~\Jl ~e:J e.J~~V'l5'1Je:J-:Jn11~{;ln"Jm':i:w~m1m1£J'LI e.J~n11~m;1V'l'Ul1 irm1£J'LI~fl11:W~-:JV'lBh1tJ 

~1'LIU'OJ~m.11b .rr1 ~1'Lim~'U1'Lin11 bb~~~1'Lie.J~e.J~IJ1Elt.J 1 tJ1~1ilu:w1n 
'IJ 

4.4.1 ~1'LIU~~m11boU1 irm1t.J'LI~1'LI1 'Vlnl~fl11:W~-:JV'lEJ1'0J~EJ"ll(;lfl"Jm':i:we:J£JL tJ1~1ilu:w1n 1 '1..1-rrEJ "il • 'IJ 

~ 2 "1ULb'U'Ufl"Jn11:W 1unliln11:W b'Vl:W1~?l:WLL~~U1?l'Lih~1'Vl~'Uo'tJ'' LL~~.rre:J~ "3 "lf{;lfl"Jn':i':i:W.Q'~~e:J 
'IJ • 

fl'OJ n':i':i:W .a~ n 'OJ m ':i:W'Vl ~ 1 n'Vl~ 1 t.i'Vh 1 ,x,:r n b 1 t.I'LI b1 t.I'LI bbc;11 hJtl1 b ~ El bb~ ~ ~'1..1 b~ '1..1 tl'U n11 b1 tJ '1..1 i 
.J 

1Jl~El~b1~1 (1J1111-:!Vl 4.2) 
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~e~ vft::'tle~~ ~::~u fl11:wii~we~ 1lil'tle~ ~an L~v'U 
'l1 "' Q so -a::L~'U01'a'Wlil1'HU1 X 

5 4 3 2 1 

1. fi'1"iibb~.:J"1J'El.:Jn~m·n.Jvh1~ 
35.48 48.39 12.90 3.23 0.00 4.16 0.78 

LoU11~~1tJ 

2. ~ULL'UULLrl~1un~m~:uii 
" 

~11:Wth"''Uh 
41.49 45.16 12.90 0.00 0.00 4.29 0.69 

.,J vtl"'"' 3. "'BVJ '1l:W~11:WVfr!1nvm1tJ 

Lbrl~th"''Uh 
45.16 38.71 16.13 0.00 0.00 4.29 0.74 

4. nr~1~Tvi1''Uvhn~m~:wtln 

- "' "' 
25.81 45.16 19.35 9.68 0.00 3.87 0.92 

n1~~1'1:WLYW.:l~tl 

5. Li1m-n1'U'1l1'1n~m~:wiim1:w 
' 29.03 51.61 16.13 3.23 0.00 4.06 0.72 

b VI:W1~"':W 
.,J 

35.39 45.81· 15.48 5.38 0.00 4.13 0.77 Lilftll 

4.4.2 ~1'Um::u'1'Um-a dJ'U.fr'UIJlB'U1 'Um-svhn~m-s:w ~1nl"i1Lu~tJ ~'U-h1Jm1CJ'UG'11'U 1 Vlqjii 

~11:w'Vi.:J~B h\JlBn~m~:wBtJ1 'U~~~'U:w1n iB~ 6 "'1l1'1n~m~:w-d'G1.:JL"'~:w 1 ~~'UL1tJ'U~~1 tJIJl'UbeJ.:J" btl'U 
" , " 

~11:W ~1'1 b oH'U~1J n b1tJ'Uii A11:Wti.:J~ tJ1 ~:W1 n~"' 1'1 bb"' 1'1 .:J 1 ~ b oH'U''J 1 n ~ m~:w~ 1 0'111'1 n~ ~~:w-d'vh 1 ~,j' n L1 tJ'U . ' 
6'11:W1~m1tJ'U~~1tJ\Jl'UbeJ.:J Ll'1tJiifl~Ltl'U~eJ1'U1tJm~~l'1n~m~:w1~11m1tJ'U ~B.:Jr~.:J:w1~B iB~ 10 "~'U 

" " " 
iiG'11'U~1:w 1 'Ufl~m~:wm~L1tJ'U~~1tJm::u'J'Um~n~:w" oUB~ 7 ""ltl'1fi~m~:wvh 1 ~~'ULoU1 hL~eJ.:J~ " , , 
b1CJ'U~1CJ:fi''U" bbrl~oUtl~ 8" fi~m~:Wn1~b1CJ'UG'1.:Jb6'1~:W 1 ~~'Ubfll'1n1~~1'1i bfl~1::~" \Jl1:W~1~U bb"'I'1.:J1'!X 

b -H'U-J1 m~~\11 n~ m~:w~1 CJ'1l1'1n~ m~:wti'6'11:w1~()tln 1'1X11 n b1 CJ'U 1~ b1 CJ'U~m~u'J'U m~m~v11.:J1'Ub tl'U . " 

4.4.3 ~1'U~ft~~~ btlw:.Jr~~~IT"llB.:Jm'S~\11 n~m'S:w1'1X\rm~CJ'U ~u11'li'm~CJ'U~1'U1 Vtqjii 

A11:Wti.:JvW h\JleJ'1!1'1n~m'S:WtltJb 'U'S::~U:W1n oUtl~ 14 "n~m'S:Wn1~b1CJ'U~'li1CJ 1 ~~'UU'S~?IU t:J6'1~1b ~~ 
' " " 

1 co ~I - "'.,J..,"" "" 4 1 d "'"' d .,. 'Un11b 1CJ'U" b u'UA11:W~I'1b VI'UVl'Unb'SCJ'U:W~11:W~.:l~tl ~:W10Vl6'11'1 1tl'l6'1-:l:JJ1~tl"lltlVl 15 "nl'Sb 'SCJ'U , 
~1CJ'1ll'1 n'OJm'S:w~'U6'11:W11m111 tJtJ'S~ CJnll11 -til 'U~ill1tJ1~~11'U 1~" bb"'I'1.:J11'1l1'1 n~ m1:w-dv111'1X11 m1CJ'U ' . . 



1. '1J~nliJm'jl.J'Vh1~u'<t.~b-rr1h • 
d .... ' df 
b 'je:J\J'Vl b 'jCJ'U\11CJ'IJ'U 

9. fi~Um'jl.Jn1'jb1C.J'Ub 'V!l.l1~n't.J 

f111l.J~1l.J1'jf:l'1Je:J\IU''U 

11. U''U~n'tJ~'tJ&ifi~Um'jl.Jn1'j 

b~C.J'U-rlil1fl~1 C.J 1 'tJ'V!1 C.J1fl 
\J 
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SD 
5 4 3 2 1 

41.94 41.94 16.13 0.00 0.00 4.26 0.73 

32.26 54.84 12.90 0.00 0.00 4.19 0.65 

35.48 45.16 19.35 0.00 0.00 4.16 0.74 

32.26 45.16 19.35 3.23 0.00 4.06 0.81 

35.48 51.61 12.90 0.00 0.00 4.23 0.67 

32.26 38.71 25.81 3.23 0.00 4.00 0.86 

34.95 46.24 17.74 3.23 0.00 4.15 0.74 
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SD 
5 4 3 2 1 

rrn:w~ m1:wbi11"il'I..IVlb'1tJ'W 35.48 38.71 22.58 3.23 0.00 4.06 0.85 
'IJ 

.% 
:w1n"U'U 

13. ,r'U?I1:W1~(1Vf1bb 'U1V11..:! 

"'."1 0 !'i bbnuty'Vl1eltl1..:Jb u'U~~'I..I'I..I"il1n 29.03 54.84 16.13 0.00 0.00 4.13 0.67 

m~ b'1 tJ'U~I111 tJ"U~ n"iJ m~:w 
'IJ • 

14. n"iJm~:wn1'~b'1tJ'Wi"li1tJ1,X 

,r'Uth~?I'IJ~~c;11b ~"il 1 'Un1~b'1tJ'U 
41.94 51.61 6.45 0.00 0.00 4.35 0.61 

,r'U?I1:W1~(1'1111 '\.Jth:mnl'l1'1i1 'U 41.94 45.16 6.45 6.45 0.00 4.23 0.85 • 
~il'l'\.J1~'hl'W1111 

d 
Lil~tl 37.10 47.58 12.90 4.84 0.00 4.19 0.75 

(Reflection) b~mnum~~~n11b'1tJ'W~I11,w"U~n"ilm1:Wn11b'1tJ'W~bb'I..I'I..Jln~mn11b'1tJ'W~ 5 ~'U ~'1..111 cu .. 'U ~ 'U 

'l!m1tJ'Wbn~m1:w b i1 h b~m nu b~eJ..:~ m~ri1tJV1 eJ~~ n'\9ru:::V11..:Ji'W5m~:w "!leJ'\..1 n"il m~:wv1Vl~1 n'VlmtJ • 
1 'W"ll~ n"il n1~:w bn ~ m~tJ n;;r:w Yr'W5 n'W1 'W mi:w ':i :::Vl11..:~ n~:w bn ~1"111:W?I1l1' 1"1 ~ bb~::: 1ml n m1fi ~ .. d.J • .. 

i bl"l11~~:w1n~'U l'i'1eJ~1..:1m1:wfi~b ~'U"UeJ..:J'i!m1v'W (~eJ'I!m1v'Wb U'U'U1:W?I:w:w~) b U'U~..:~d 

'l!m~v'W LeJ " ... "lle:J'I..In"ilm1:wi'W51"11?11'l{"Ue:J..:~l!..:~m1'W"ll~n"ilm1l-lv1 3 iim1~'1..1ri"UB..:~1mB~I"l~l-l 
• ' 'IJ 

m~Vl1ri m':i~?ll-l~'Uts"Ue:J..:J~..:~m 11~1'\.J~..:~m vh1 ,Xb11bi1hm1ri1tJVle:J(;)Gln'\9ru~ 
'IJ ' 'IJ 

" V11..:Ji'W5m1l.lmn:fi'U ... " • 
'l!m ~ tJ'U u " ... "!leJ'I..I"!l~ n"il m~l.l b~ tJ1 nu bl"li'W5m~:w b'U'U b~B..:~v1b ~1?11l.l1~(1'1111 tJ1 '1i1 'U . ' 

;u::sl'ltJ1~'h1'W 1111mnv1?~~ b ~11~?11l-l11rlilmn'W m1Ln~ 1 11"11 'U'\..1 1'11 1111 Lb~~V111'1..1 1111 , , 

11t.i' 11i l"l'U1~ b tl'U~1Vl:::Vl~BtJ n~ ?11l-l11mb~ ..:~..:~ 1'\.J nu11"1 1 1111tr1..:~ bb~::: b tl'U b~B..:~v1 

?11l.l11rl 1 '\.J11..:Jbb~'U 1 'Um11iu 1'11v1tJ~eJ~iltJ"il1n 1 11"1Yr'U5m1l-l 1111 .... " 
' ' 

'l!m1v'W 611 " ... m~b'1v'UI111tJ"!l~n"ilm~l-ldiim1l-l?I'Wn?I'U1'W 1in"ilm':il-l~1..:~ 611lXL':i1Vh libnl-l 
' ' I 

bbG'l::: m':ivh:n'U~1l.ln'U ... " 
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'\Jm~m..t ~ " ... n1'n~£J'Un1'H'IEJ'ULL uud vi'11tkn 11A\J~G1unufinuL ~El'U "lL 'Un~uv111 ~L ·n£'1ilvt 

nu 1~FJ£JnuL~El'U"l Ru~uu1n~u ~1um1L~£Juj 'Vlu11m1vi'1n\lm1uu1~mh~vi'1 
1 ~L 11 L oU11\lmn~'U L"li'U n11 t-n•brtEJfllfl~lJ 1 'Un11L~£J'Un11£'1El'U L~eJ~n11t:h£JvteJ~ 

Q.l Q.l cl oc. 3 
~m~W~VI1~'Vl'Unm1l.l LL~~'li'U'l!El\Jn11VI1n\lm':ilJLL\J\J'U ... " 

' 
'11m~£Ju ~ " ... 'lleJun\lm1u 1mEJfi1R~u L 'Vl':i1~vhn\lm1unu~-:j~eJ~LL~~iim':i~ul"inu'!JeJ~ 1lJ 

" 
LeJfllfl~l.IEJEJmL uuvrih1P11~n~\l~ Ln~~u 'lleJ\Jfhlm':iudmn "l vh 1 ~L 'li'1 hL~EJ~m1 
~:h£JvteJ~~m~w~VI1~nuom1u LLtl~L'!I~~ LL~~m':i~unu5'1JeJ~~~ii"li1~P~ 'lleJum1 . ' 

11m~£Ju Lm~ " ... \11nn\lm':iu'!l~tln 'l'i11m~L~EJu-!L~El~~h~ ., L~cnnum':it:hEJvteJ~~n~w~vt1~ 
' " I 

n'IJl'in')')lJ "!!~n\lm':i:W~~'VIlJ~ tJnm':i1Lfl11~'VI1~fi~vrmmtJLL \J\J bb~~£'11lJ111:1 
~ . " 

'1111 tltlnfi~1Lfl11~-Hnu1"!11~'U "l vfbJI"iEJEJ 1~~~1LR11~-H ... " 

'\Jm~EJ'U ~ " ... i~LL~L1EJ'U~1EJ"!!~tln~~ 9 '!!~ -!i1n£'1unu1nH1L~EJ'ULL\J\JLvrlJ ., Ln~fl11l.ILoU11\l 
" , ou " I 

bb~~ Lfi~fl11lJ£'11lJfl fi1 'U n~l.l ii'IUVI tl\J L vJEJ'UlJ1 n~'U Lfi~fl11l.lfi~£'11'1~£'11':i rl LL~~ • 

'11m1EJ'U LEJ'!I " ... m':iL1El'IJLL uud"'un£'1'UTU !lnm':ifl~ m':i~'U~P~'U1n1':i "'~1~fl11l.I£'11:W'Rru 'Un~u ' , 
'l'i1,X'lleJtJL1EJ'U1·znd iiv~ hm.J~n 1 vrlJ iin\lm1u~vr~1nvr~1EJ 1~mu'Vl1~n\lm':il.l 



1:-L~Un.~~~ 

11 t~ @1!1~ S'S''O n._v L !J1., L !-l~l!1~~L~11[) ~, U U i:'LIA~tAbrt~~t-J11L~11[) ~ 1 !;.LU i:'LIAL !J.IIb tL1J rtL t~~ 
• ~ b 

11G!$rt~U11 t 11[)~1U!J.~~,, i:'L~Un.~~!;.111,.f)Gl!1~ S"9'0 rb1JL!J1. 1L~[! i:'L~U11L[brt~U11 t 11~~1U!J.G~Lrti:'~i:'Gt 
l:-~n.~~!;.111,.~Gl!1~ 16'0 rb1JL!J1., L~~ l!1~~1:'~11f)~,tLUi:'LIA~tAbrt~~t-J11L~11f)~,!;.LUI:'LIAL,CJ.IIbtL1JI'tLt~ 

• ~ 1:'~1rt~U11[)~1U,tJ.f)l!11 11~ 1 11t11Ll!L~n.~~t~~,, 11~ 91 11t11Ll!I:'L~Un.~~t 11~ 171 11t11L~ 

~ ~ . t-~n.~~t111,.~GL,CJ.IIbtL1JrtLt~~~11[)~ 1U!J.~L~n.M ~~~n,~ L!;.111; m~~ W.tJ.Lru!;.L~MoBp, 1:-L~Un.~~!;. 

11 t~Gl!1~ 89 ·a ri.1JL!J1. m_e.~Lt11[)~ 1tLUi:'LIA£tAbrt~~t-J11L~11~~ ,!;.LUI:'LIAL,CJ.IIbtL1J rtLt~ 
" . ~tl!1 s-o·o n.l!1~ttA~ll~ "' l'b F '='11::7 

i:'LtAfu~L~f)11rti:'W@11[)!;. mBULtui:'~~~n111[)!;, ,1:'~111,11[)!;. 1tLUI:'LIAQtAbrt~~t-J1111 ,,~~rt t-Um~U11[)!;.1U11 l'b 0 l'b~ I ~ I I F jt:l' I'll fer 1' l'b lb I I IC',., 

~~,, i:'L~U11L[brt~U11~~ 1U!J. 11G!$rt~U11~~ 1U!J.L~r\.Mt-~p.UL~UG11 S"O'O n.~~t~~\2~i:'LIAfu,le!L~~!J. 

[!i:'L~@rtUU~~l!1il.~Lt~~11rtttMLU'~l!111:'~11~~mB~L~Ui:'~11~~1i:'~llb!t~~1tLUI:'LIA£1Abrw~l':l111111~l!l 
" , 

[!~1!11 n.~LY!rtL~ 9Z'Z£ ~~11 17~r17S" '06'Z1 ~!;!~G~!t~11!1~ ULrt~~~11 ~ I:'LI;!U!tL[bn.~~trLt,~Gf1.t 
~ I"'! • 

1:'~[11m~~[1m~~1U!J.111111~l!ln.~~!;.~!t~~1U!J.L~n.Mt~11 11~ S' k11~~1tLUW~u-~n.mmtW~~l!1Jl.~t~ 
~ ~ 

k 11 f)~, t LU 1!1 ~!;.LU rbk~t U L ~ i:'~llb n.~ L ~rtL ~ 1:' L ~ U 11L [1~ ~,,2-t@ M n.~ ~!;.11 t~@ 11[) ~, !;.LU 1:' LIA 

£1Abrt~~t-J111111~~[! S'17'9 ~~,, S'S''£6 ~~~Bk11~~1U!J.~11~~1tLUl!1~tLUrbk~t11G~ 
• 

ti.IU. U.LUN .. IA..QtA.brt~~l':l Z'l'S" ,., r I'D 

17Z8S"'O ri.1JL!J1.11;!1':l£1A~~t[bt}ll.~L~~I;!11 08/08 ~~~Gk 

~ tt-~~¥oruU1 L~UL~ 00'Z9/17£'178 rb1JL!J1. 1 L~[£11[)~ 1i:'~llb~~Ltl!l1 ~l!1~!;.LU11L~l.l!;.LrtL~rtLtl!l~~11 
"' ' 

!;.LU11tn.~Wi:'Bll.MLU'£1A~~!;.[1 08/08 ~~f)BH·tt-~~11di't~Lrt¥oruU1n.1JL!J1.11:'~ 170'08/17£'178 rb1JL!J1.1 

L!-1~11[)~ 1 1:'~111,11[)~ 1 !;.LU I:-LIA£tA.b rt~ ~t-J~ ~11 !;.LU 11trb~W i:'Bll.ML l1£1A~~!;.[1~rt!;.W ~~ l!1il. , 
b 

rttW~~l!11lot-BI1.~1':1£1A~::tjl.::~m.tLLJ£1A~::tjl. l'l'S" 
• ~l'ajl.t~ l'S" 

• ~ I"'! 
t}-1:'~ ~1111G!t~1B~[!i:'~t}UL~UG!t ~l':l~LJ;.f1!!B~~11~1':l[1J;.J,;!l.'}J;.LrtLJ,;! lt,(lo S" }11~~1J;.LUW~LJ~ 
" " " ~ . . r\.n.11}11~~1tLUrtUU~~l!1Jl.~t~ rt!;.WQ11~i:'LIA~I'U~U~l!1GIA~L~!;.LU i:'G~1 9 ~f.:L~U~rt~Q_tt11~ 

11f)t 1 U 11i:'@Jl.lt~!;. 1 tLUI:'LIAQtAbrtJ,;!~I':l~~11 llb~Lt~1 tl!1~tLUM.Ll!1UtLrtLJ,;!rtLt~Lti.~MBM 1 ~ ~ ttLU lb l'b ,... r ,.,. , '=' -1'1 I'll F" l'b'=' 

• ::m1 l!n~, ll,q.::~,, ~l':l~Ltfl.~l! ~l':lfl.t~ 

~ IAIM\ 
F 
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II ~ ca. tf 

5.1.3 fl1111~1111'HWI1'Un1".ifWI1bfl".i1::'VI 

rleJ'LI1~-r'Ufl1".i~~fl1".ib~CJ'U~'IJm~CJ'LI~mJ~~ 58.06 bb~~ 41.94 i11"l~bb'U'UI"ll1lJ?I1lJ1'H1 ... 

~1'Wf11".ifi~1LI"l".i1~l1Bv1 'W".i~~uu-rutb~ LL~~~eJ 1-tl mlJ~1~'U Vl~~-;;J1n1~-rum".i~~m".iL~CJ'W~~lv ... ' ... 

"IJ~n-;;Jm".ilJLLuu1n~mm".iL~vui 5 ~u ~u'.i1'11m~vuih~~'UI"l~LL uuL tJ~ vu 1 tJeJ~1 'W".i~~u~B 1-tl 

U1'Uf1m~ bL~~~ fi~L uu1mm~ 6.45, 54.84 LL~~ 38.71 ~1lJ~1~'U t~CJnl"l~LL 'U'UI"l11lJ6'!1lJTH1~1'U 

f11".ifi~1 bl"l".i1~l1Vl"'~ b~ CJ'U ?!~ f1l1 rleJ'U b~ CJ'U L~ CJ.fl1~".illJ bb~~".i1 CJ"IJ ~ n -;;J f1".i".ilJeJ Eh~ij,j' mh•i'tyV11~?1 ~ ~ 
... ' 

~".i~~'U 0.05 'UeJf1-;;J1ndtim~vun~lJeJeJ'U '\Jm~CJ'Un~lJtl1'Wf1~1~ Lb~~-um~vun~lJLrl~ ill"l~LL'U'U ' , ' 
1"11 1lJ?! 1lJ1 'H)~ 1'1..1 n 1 ".i fi (;11 LA 11 ~ ,_.;Vlfi' ~ L~ CJ'U bO~ CJ?! ~ f1l1 rl El'U L~ CJ 'U El ~1 ~iji( CJ (;:;' 1 ~ CUV11 \l 6'1 ~ ~ ~".i ~ ~ 'U ... ~ 

0.05 ~ltl 

Fil1Wl11Vl'U1Vl1~f11".ib~CJ'U~1'Uf11".ifi(;11LA".i1~,_.;".i1CJ.&'ULVhn'U 0.48 ~(;)EJCJ 1 'U".i~~'U nm\l ... 

L~ El~ -;;J 1 ".i t\J1U m~ CJ'U L lJ 'U".i1 CJ 'U l"ll"l~~'U11ij'IJ flb~CJ'U~ij 1"11 1lJ tl1l'VliJ 1 El ~1 'U ".i~ ~'U ?I 'l"iJ1'Wl'U 2 FI'U ' ... ... 

".i~~'Uf1~1~"il1'W1'U 26 l"l'U LL~~".i~~'U~1"il1'Wl'U 3 A'U 1(;1CJ~'U11'\Jm~CJ'Uf1~lJLri'lilm1lJn11VliJ1 
' 

Vl1\lf11".iL~CJ'U~1'U m".ifi(;11 LA".i1~,;?!\l~?f(;) ilfi1L vh nu 0.65 ".iEJ\l~~111fi t~'!!m~CJ'U 1 'U n~lJtl1unm\l ... , ' 

~Elh 3 ~1'U 1~Lbrl~1'UD-;;J~m11LoU1 ~1'Uf1".i~'Ul'Uf11".i LL~~~1'Ue.J~e.J~\>1 e.J~f11".iPlf1'1~11"ll1lJ 

~~~Bh~u11 '\Jm~CJ'Wilm1lJ~\l~eJh~-:! 3 ~1'WeJv1u".i~~umn (X = 4.16) ... 

5.2 Bihh1tle.J~ 

5.2.1 tl".i::flVJ5.n1-wLL~~~'Uiltl,-~flVJ5e.J~"lJv.:t'U~nlilm".ilJf11".iL"it~u~ 
• 'U 

" 
"IJ(;)f\-;;J n·a-~lJm".iL~CJ'WiLL uu1n~ mrn".iL~CJ'Wi 5 -D''W iltJ".i~~VJ5.n1~"1JeJ.:J m~ul'W m".iLL~~ 

e..~~"'lJ']VltV11~m".i L~CJ'W'Vl~~L~m.J ilfi1 Lo~m vhnu 84.34/80.04 L \Ju 1 tl~1lJ Lnruer'ilJ1~".i~1'W~~~ H 

~Elv~~ 80/8o ~~61€J~I"l~EJ\ln'U61lJ3-J~;j1'lJ~~.:JH ~\ldt~1-;;)Ldt~\l3-J1-;;)1ner1~v1~61~1~"1J(;)n-;;Jm".i3-Jm".i 
~ ... . 

L~v'Wi~il m~'Ul'Uf11".ieJeJmL 'U'U~ L Vl3.!1~613.! 1(;1 m~3-J-;;J1 n m".iPl m;1 LeJ n611".i~1~ 1 LL 'Wlfi(;) Vlt]"t;~ LL~ ~ 
\l1'U1~V~L~VleVeJ~tl'Uf11".i~\>ll'U1"lJ(;)n-;;Jf1".i".ilJ 1 'U".iUbb 'U'Uf11".i61€J'Uli1~f1".if11".iL~V'U~ 5 ~'U ~biJ'U1 ~ , ~ dJ ~ 

'11 m~vu1~fi(;) LL~~~~iieJtl iiotj'~ -;;J1m)\.Ji LFI".i1~l1L deJ'Vl11 'U'Vl~ n61mLL~l~~vi'1"1J(;) f\-;;J m".ilJ"il1'WTU 
~ " ' 

9 "IJ(;) n-;;Jf1".i<;j3-J 1 ~il\"1113.! b Vl3.!1~61Wl'U b 1m LL~~"'n"t;ru~"IJ€1-:!'!!n b~V'U L(;) m~ CJ~~1~'U b i1EJ'Vl11 'U"IJ(;) 
' ' 

n-;;Jm<;j3-J-;;J1n41v 1 tl'V11v1n bb~l61~1-:Jn-;;Jm".i3-J~ilb deJ'Vl1~i(;)L -;;)'ULb~l beV1 h41v nn-;;J m".i3-J~Vl~1n'Vl~1v 
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'111 ?l'U h bb~tihJ.:~I"i'LJ 1t mru r11'\J CJ1'U bb~ t Ei'.:~rhu.:~ il.:~ rl11lJ Lb\Jl n (;] 1'11:::vd1.:~1..Jr1r1f1 11l.l~'~ ~1'U n11 

\JliT'il?leJ'IJq_Jlfl~ L~tl1'1l1t:U LLfl:::Vl(;)~eJ'Ib ~eJVI1Uit~VlB.f11'Y'l LL~1LLm '1J 1 1X~lJ'IJ1rutleJ'U,j11 LJ1-iJq_J~'I ~'lq_]~ 
'II v 'II 

L ,m ~ ?llJ L U'U'll (;') n "il f) iilJiA'lwr'IJ,r n L~ tJ'U ~1'UU i~ ~VlB .f11'Y'l'1J eJ'I f) 1:::'\J'd'U f11 i LLfl::: rl11lJ?l1lJ1 i ~ ~ l'U 
• 

mifi(;)1Lr111t~,~'~L~tJ'WiirhLvhn'U 84.34/62.00 .Ue:~vn11Lmu"Vi~~'~H~e:~vf1::: 80/80 ~'~dmq;) 
b ~eJ'IlJ1q;)1 f1'1J(;)fiq_Jf111lJEJ'I1:W b '\J'U m:::'IJ1'U f111fi(;)L vh~m1 ~'~~f1vi11 1Xr1::: bb 'U'Url11lJ ?l1lJ11~~1'Uf111 

' 
fi(;)1 br1i1t~,~'~L~t~'U.Ue:~t~ n11Lmu"Vi~n1,'U(;) 11 

~ .,J 
Lne:~1Jm~t~'U1~L~ti'U~1tl'1l(;)fi"ilm1lJf111L~ti'U~LL 'IJ'IJ1I'l~f11f111L~ti'U~ 5 '1J'U L ieJ'If111 

~ ~ ~ ~ 

~1tJVleJ(;)~n~ru~V11'1~'W5milJ LL~Tvh 1 ,x,r m~tJ'UL~t~'W-rllil~~'U b(;)t~liiLJ LL 'IJ'Un"il milJ~'Vlm n'Vl~ltJ 
' 'II 'II 

'\ll11 ~,Ym~ti'U 1~ Lilli1r111lJL~eJ,'I11tJ L '\J'Um:::'IJ1'Uf11if1~lJ iif111LL?lli1'1'1JV1'\J1Vl~lJl.J~'Vll 1 ~,Yn L~tJ'ULilli1 
' 

f111L~tJ'UTI~~~'U ~'lr:.Jfl f1111~tJ~'If1~11?leJ(;)r1~PJ'Itl'IJ'I1'Ui~tJ'1JPJ'I 11L '111~\i' '1l1L~PJ'If1fl LLfl~r1ru::: 
'II "' ' 

V ...::.. .d I ~ Cit. Clio ~ .d QoQ QJ ~ IJ CV Q ~ 
(2551) 'Y'l WJ'U1'1J(;) fl"il f1 11l.J L 'Y'lPJ~'I L?lil.J f111rl (;)1 br111 :::, L 1PJ'I'1l1 lJl f)'IJ ?l 'ILL "J(;')fl PJlJ'1JPJ'I'U f1 L 1 tJ'U'll'U , 

~5tJlJ~f)~1U~ 2 'Y'l'Ul1'1J(;)n"ilf111lJ~~'IL?l~lJf111fili11 Lr111:::~iiLJ1:::~VlB.f11'Y'lb vhn'U 82.29/80.78 
' 

L U'U 1 U\JlllJ Lnru.;j~ rll,'U(i) H Lbfl:::'U'I~ n~ru V11U1t brl'U (2553) ~WJ'U1'1J(;')n"iJ fli1lJ1f'l~ f11f111 L~tJ'U~ 
' ~ 'II 

5 ~'U L~PJ'11m'l?l~1'~bLfl~,-u1~'1JB'~~'1l(;)eJn 'Y'l'Ul1"l!(;)nq;)m1l.lf11iL~tJ'Ui 5 ~'U liui:::~Y15m'Y'lbvhn'U 
84.10/82.34 Lvhn'ULnru.;j~f11,'U(;) H 'UeJf1q;)1ndf!'~?leJ(;)r1~PJ'~n'IJ'Y'l1Vim1 ?l(;)-rn~1 (2555) ~WJ'U1 • 
r:.Jf161'l.I(]Vl~V11'1f111L~tl'UL~PJ'I~'U~Pll?l\Jl{ Lbfl:::L Vlrlb 'U bfl ~:fi1.f11'Y'l'1JPJ'I1J nL~tJ'U-&'U~litJlJ~fl~1U~ 3 ~1 tJ 
"l!(;)n"ilm1l.lf111L~tJ'Ui r:.Jf1m11~ tJ'Y'l'Ull"l!li1fi"ilm1l.lf111L~tJ'Uiiiu1t~V15.nl'Y'l L vhn'IJ Lnru.;j~ nl,'Uii1 11 

"~'li1n"ilm1l.lf111L~tJ'U~~ii'lJ1t~V15m'Y'l~.:~r:.J~ 1 ~iirh~'1l'l1th~~V15r:.Jf1?l'I~'Uml.l 1 'lJ~1v 'lf(;)fl"il m1l.lf111 
~ 'U '\J 4t 

.,J "' "' L~tJ'U~V1~1~ tJ?l~l'lii'W'l1iirh~'1li1LJ1:::~V15r:.Jf1 L vhn'U 0.5824 'VllJltJ ii.:~~ L~tJ'Wiir111lJn11V!.UlV1l'~ m1 
'II 'II 'II 

Cll Ji II 

l)tJ'UlJ1f1'1J'U)eJtJfl~ 58.24 

fi"ilm1l.J1:::'Vl11'1L~tJ'U~1'ULnru.;j~~'~H..J'1'U1'U 8 'lf(;)flq_]mil.l LL!;l:::1:W~l'ULnru"Vi..J'1'U1'U 1 '1J(;)n"ilm1lJ , , 
"' .. .,J .,J .... .... .,J :'1 ' .... ~ .,J 
r1PJ'1J(;) fl"il f11ilJV1 5 L 1PJ'I fl n~ru:::Vll'I'Y'l'U5f111lJV1L u'U?l1'U'1JtJltJ'1JPJ'I'Y'l'U5Pll?llJI1 Ll.J'UL(;)fl L 'UPJ'I"ill f1'1lli1 " " , , 
fl"il f111l.Jdiin"il f11ilJrlPJ'U-iJl'll.Jlf1 Lbfl :::tJleJ'I1 oU L 1flllJ1f1 1 'Uf111'Vll fl"ilf111lJ'Vll 1 ~,Yn L~tJ'U'Vll fl"ilf111l.J 1~ 

"' d 0 L?l1"illJlll.Jb1G'l1Vlf1l,'Uii1 

b~ eJoW"il11tulr:.Jf161'lJ(]Vl~V11'1 f111 L~ tJ'U,~'I b~tJ'U~..J'l bb 'U fl\JlllJ"l!(;) n"il f)';iilJ 'Y'l'Ullrl~ LL 'U'U 

r:.Jf161lJnVl~V11'1f1l'H~tJ'U'V!~'IL~tJ'U'1J(;)~ 3, 5 LLfl::: 7 1:J~l'ULnru.;j~~'I1-JL~PJ'I"illf1'1lli1fi"ilf111l.Jdii 
"I ' , 

fl"iJf)))lJ~rlPJ'UoUl'l tJlf1tJlPJ'I1 oUL 1fll 1 'U f111L~tJ'U~ LLflti:::,ll'IVllfl"ilf11ilJ1JnL~tJ'U~1'U 1 ,tUEJ'11llL -iJ1 h 
'II v 

1 'Ufl"il f111lJ r11"il:::tJleJ'IPJB'UltJ.ffl~mPJ'IJ'Yll 1 ~L~tJ nm 1 LJ tl'IJ f111PJB'UltJ f111Vll n"il f11il.l bLm~,Jn L~tJ'U 
'II 

'Ul'I~1'Wvhfi"ilm1l.lriPJ'Wil'~oUl L'li'W n"ilm1l.l1'W'1lli1~ 3 '11m~tJ'W1~v'hn"ilmilJ~'UuPll?llJI{'1JB'I~'~m , , 
il~Vmil.ld~e:~~ 1-llL 1m 1 'Wf11'JBB'IJ1tJ 1 1XboV'1 hnu'Um'ivhfi'ilm'ilJLLm;ii1Jn L~tJ'U'IJ1'1~1'W~1:J!;'f'U h L1tJ'W 
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LL~~L 1~1 L~:uvhn~ m~:un111L .U1 hvh 1 ~l'l~~eJ·rvBtm.J b ~:ub~:UL tl'U~1tJ'\JI'll'l~vh 1 ~n~ n~~:u 111Vf'Um:u 
\1 , 

~ 1 I II 

b 1~ 1 bb~~G1-'lt:-m 1 ~t:-J~ "':uq'Vl5'Vl1-'ln1"d L1m.JVI6'i'"l L1tJ'U~hrd1 Ln rusfiVi~"l11 
d d I I IC::. ""''. .d ,d Qdl 

'lJ~n'ilnd"dlJ'Vl 3 b"dtl"l flllbbVI·:)n1"di1lJf16'llJeJCJ1-'ltl~~~ bbG'l~'ll~fllilm"dlJ'Vl 7 b"dB~ tJ'U'VlBtJ 
ct dJ , , \.1 

'\J'U 1r111:u 1'1l:uL~tJ1n'U ~"l 2 L~8-'l-d':WL i1BVI1fl8'Ui1-'ltJ1n trnL'1mJiiltl'i'a"l:Wm1:ui~'U~1'Ubtl'U8~1-'l~ 
b~"d1tb i1'BVI1G11'U 1 VltY LU'U'U1:U5"d"d:U 1l-1~1:U1"dn1 ~'11m~m.J:ua~L~'UVI~tJ"':uer~1~ Moore et al. (2012) 

11tJ"l1'U11e:JL~tJ'U'iltLn~m1L~tJ'UTI~~~~~VI1n1~~~:UmJih:J~~1tJI'l'ULeJ"le..i1'Un'ilmi:u ~VI~1nVI~1tJ 
'U \J " 6.J 

111410:11 ..:::. IV QJ ~ Q.l .cJ 1 lJ 1 J" .J II q 1 I ~ lJ 1 V 0 !"! 
~:Utl!J~:U~'UiJmJ L ~tl'U 'UVI8-'l LLG9t 'UL 'UtJVI1'Vl~ L "dtJ'U lJ~1lJ11(llJ8-'lb VI'UbbG9t b "U1 'il~1 tJI'l'U btl"l 'il1 b u'U 

8~1~~-'l~l'i'8-'l1in'ilm1:u ~B VI~B 1tlLL'\J'\Jm~~8'Uvh1~e:JL~tJ'ULn~m1:uLi11'ilB~1-'lbbVJ'il~"l vh1~ 
\1 \1 

eJi~tJ1~:Wn'ilm1:Uf111bb~~"l'\J'Vl'\J1'Vl~:u:u~ (Role playing) b~tl"l ~'U~~1~1'1~"UeJ"llJ"lmbtl'Un'ilmi:u~ 
"111 tJ e16'\J1 1:Jm1:u b .U11'ilout~"l "nn.Ut~~ 2 n~ LL '!A~ m~~1:u n~:u n'U ~~~~" LL~~ ~'U~8 ~'\J'U 1r11 1:u 1'1l:u 

.. IV 'l .. ..J .,j 1 lJ I I 1 ':'1 .. :'1 .,j .,j 0 'l !:"7 ~ J' 'l 
L~CJ'Jfl'U b~tllJ~tlf11i~eJ'U'VlVI1 ~\l'ltJ b"U'U lJbB~fl'ilJ bu'Uii'ltln'liii'ltJ'U'Vl'U1lJ1b'llb'Ufl'ilfl'iilJ'U b~tl 

nJibLii'l~"l'\J'Vl'\J1'Vl~:u:u~vh 1 ~trn b~tJ'U:WG11'U11:u 1 'Uf11~b~tJ'U trm~tJ'U 1~ bb~~.:Je:JeJf1~1'UI"l11:UA~ 611-'l'il~ 

'Vh 1 ~e:J b~ tJ'U Ln~ f11ib~ tJ'U~ eJ ~1-'lii'I'U flii'I'U1'U LL~~ b ~~~ b ~~'U v'h 1 ~tJ f1L~ tJ'Ubn~l"l11lJ b i1 L'iJ b~el.:Jf11 i 
\1 \1 ' 

< ' ... 

ci1 tJ 'Vl eJ ~ 6'1 n~ru~'Vl1.:J~'U ~ m 1:u G1 "l t:-J ~ ~ 8t:-J_G9 "':u q'Vl5'Vl1 "l m ~ L~ tJ'UOU B"l tr n L~ tJ'U L Vi:u~ 'U 

~ J q 

5.2.2 &.~m'1:uq'Vlfi'Vl1.:1n1'n "W'U 

t:-J~ "'lJ 'J'Vl~'Vl1.:J f11 "db~tJ'U'U eJ"ltJ m~ tJ'U.ff'UlJLitJ:U~ fl~1U~ 6 Vl6'1 "l L~tJ'U~1 tl"tl~ n'iJ mi:U 

q II Q1 Q.l .:::.1 II ~ I I .Q I .Q CL1 0 V QQ d CLI .J 
f111b~tJ'U1bb'\J'\J11l'iJfl'if11ib~tJ'U~ 5 'U'U ii'I.:Jf111f1B'UbitJ'UeltJ1-'llJ'UtJii'l11'lni'VJ1.:Jii'!Cll'l'Vl~~~'\J 0.05 'IJ"l 

\1 d..J \1 \1 0~ 

G18~1'1~ 8\ln'\JGi:u:u~ ~S'l'U~~.:J 11~-'ld e11~ L ~8-'l:U1~1 n'll~n~ m~:u m~ L~ tJ'U -n~ m1e..i1'U m~'Vl~~ 8-'l1 "11 
~ ' \1 

"" .I~ IV~ d 0 " "'l 1 """ " . I < " 1" lJBuf'l\J 1'1 L ~tJLL6'11~VI1fl11?1 e:l\J bb~ ~fi'U~\J fi11:U"d b~ tJ ~ "d\J"IJ'€l:U~Iil1 f1 u"d~?I\J fl1 "dflJI?l"d .:1 LL~'J '1J 
d.J \1 \1 

m~'\J1'Uf111A~b~8:u 1tJ.:J ~itl~.:J~b~CJ'Un~ Ltl~ 18mii11 ~trm~tJ'U 1~LL~~.:Jm1:ufi~L ~'ULL~~v11-'l1'UL tl'U 
' \1 

ii11l1'r1~ L Vll'lt:-J~Bntl~~mi~v111 ~trm~tJ'U:Ut:-J~"':un'Vl~'Vl1-'lm~b~tJ'Uii1-'l~'U ~eJ 'll~n~m1:u:W n~ m~:u~ 
, •I " " 

Vlmn'VI~1m,J'Un'ilm~:um1-o51~8-'l~'U5mii'll'l~ miLb~~\1'\J'Vl'\J'l'Vlii'I:U:u~ 1 '\Jn~ m~:u tlnm~'\J1'U m~ 
' 

fi~L~m fi~~ LL~~fi~n~:u m~e1.iitl~1tJn~:u m~U1b~'UeJVI,j'1.ff'UL~tJ'U bb~~m~b~'Ubn:u1~tJe..i1'Uf111 
\1 , ' 

L~tJ'U~bL '\Ju-J.n~ mm~L~tJ'U~ 5 .ff'U 611-'l L U'Um~~~f111L~tJ'U~~ b ,J'Ue:J b~CJ'UL U'U61'1ri'n1 tr m~CJ'Uii'I1:U11n 
\1 d.J 'U 'U \J g~ 

~~1-:J eJ.:JI"lm1:ui LL~~~"l:W8tl~u~~1CJ l'l'Ubt~"l ~"lt:-JG91 ~tr m~CJ'U:Wt:-J~"':u 'l'Vl~'Vl1-'lfl11 L~tJ'U~"l n-J1 n8'U 

f111b~CJ'U~ L~8-'l ~'llth~ mi:uii'l11~f11~b~tJ'UTI'Vlmmii'll'lTI~tJ1-tim~'\J1'Ufl11b~tJ'U~bb'\J'\Jl.fl~m 5 .ff'U 
\J \1 , \1 \1 d.J 

?f1V1i''\JtJ f1b~tJ'U.ff'UaJ5CJ:U Pi m::ntJ~ 1 t:-JG9 f1111<5' CJ~'\J-Ji ll-J~"'lJ']'Vl~'Vl'l\l f111 b ~ CJ'U~ b~ CJ'U ~'JCJ"tl ~ n lil m"dlJ 
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m1L~EJ'W¥ b~eN Yl"Uth¥ n~lJ~11~m1L~EJ'W¥1V1m~1~1'1{ 1~EJ1-lim~'IJ'J'Wf111b~EJ'W¥Lbtrtrrn~n1 5 
\J \J , 'U \J 

t QJ oC:/il I I CJ1 I oC::il V 0 IU .Clt.Qd QJ Q Q Q 

'U'W vt~~b1EJ'W~~m1ne:J'Wb1EJ'We:JCJ1~lJ'WCJ~1f1ruV11-:J~fll'lV11~~'1J 0.01 bb~~1'W1 .n111~1 bb~~f1ru~ 
" "' " 

(2555) e..~"m11-li'll~!Jnnlilm1lJiVlmm~~{ ~:Uviam1~~'W1VJn'l't~m~'IJ1'Wm1·vn~1VlEJ11"11~~4 
' 

bb~~f111lJ~1lJ11flb 'W m1fi~i bfl11~~'U a-:Jirm~EJ'W~'WaJoCJlJPlfl'l't1U~ 1 1 1~ b~CJ'W'U CJ1EJ 1am~V11-:J 
n11Plfl'l'JTtJ1b.fle:JV!1~bV!~ ~~Vlll'l?f~'Um e.J~f11'~l~EJYflrl1e.J~~lJt)Vlt~1'UVlfl'l'J~f11:::'\J1'Wf111V11-1 

lVl EJ1~1rf ~{"1Je:J~tJ n b~EJ'UV!~~ b~EJ'W b~ EJ 1 oll"U~!J nnliJ n11lJlV1EJ1~1~ ~ { ~-:lflrJ1 rle:J'Ub~ EJ'U B ~1-:~:li\J m11 ~ ru 
' " "' 

QCit. d v d V -=1 II ~ £II Q.l 

V11~rtfi~V11~1'1'\J 0.05 bb~~ Agogo (2014) ~n'l't1f1111ill'ln11b1EJ'W~bb'\J'\J 5 "1l'W mlJVlt)'l't!Jf1e:l'W~mf1 

~ll'l~b 'Ub~B-:!n11~1 EJV1B~~n'l'tru~V11-1~'Wlin11lJtl'UtJnL~EJ'W ~'WaJ5EJlJPlfl'l'J1U~ 6 1~EJn11 
' " b'IJ~EJ'UbViEJ'Um1rte:J'Wbb'\J'\J'\J11EJ1EJn'\Jm1~~'~m1b~EJ'W~bb'\J'\J s -rr'W e.J~m1i~m~'U11m1~~m1b~EJ'W~ 

" " t QJ Q ..:::.1 Q.l ~ oC::i1 I Q.l Cll 1.1 tl ~ 
bb 'IJ'IJ 5 "1J'W 'Unb 1EJ'UlJe.J~?flJflV15V11~ f111b 1EJ'Wrf~f111n111ill'lf111b 1EJ'W1 LL '\J'\J f111rfe:J'U'\J11EJ1CJV!'W1"1J'W 

"I " " 

b~EJ'W~1~~'1JtJEJG11~qJV11~~~~~ 0.05 
d tl II Cll II Q.l .::{ -=I d I 

f111~fl'l'J1f111lJ f11'JV!'U1V11-!If111 b 1CJ'W~1'We.J~~lJt)V15V11-!If111b 1EJ'U L 1e:J~ f111fi1EJV1e:JI'l 

~ fl'l'JfW~V11~~'U 5f1 11lJ 1~CJ 1 oll"U~ nliJ n11lJ"1Je:J-:!tJ flb~CJ'U ncilJ~'JB ~1-:1 ~'UrJ1tJflb~ EJ'U ncilJ~1 B ~1-:J:li 
" 'Ill q , 

f111lJtl11vttJ1V11~n11b~CJ'W~1'We.J~~lJt)Vl~V11~n11L~CJ'WLu~ mvhn'IJ 0.68 e:J~L 'W1~~'1Jf1"1-:! 11'1 CJ 

irm~CJ'UncilJLn'l iif1111Jtl11Vl'U1Vl1'lf111 L~EJ'W~1'We.J~~lJflVJ~V11~m1L~EJ'WLu~mvhn'U o. 91 ew'1 'W 
' "I " 

1~~'\.J~~ irn L~ EJ'W ncilJ'IJ1'W n~ 1-:!iif1111Jrl11vt-U'1V11-:J m1 L~ EJ'W ~1'We.J ~ ~lJflVl~V11~ m 1 L~ CJ 'W LIJ~ CJ b vh tl'\J 
" , "I 

0.65 B ~1 'W1~~'1J n" 1-:1 bL"~ir m~CJ'W ncilJ~ B'Wiif111lJ n1'JvttJ1V11-:! m1L~CJ'W~1'We.J"~lJflVl~V11-:J m1 
" ' "I 

L~EJ'WLu~ m vh n'IJ o. ss v EJ '1 'W1~ ~'IJ mn-:~ ~~tT'Wir m~CJ'W nci11 Ln~iJn11vt-U'1V11-:~ m1 b~ EJ'W~ 1'We.J ~ ~lJflVl~ 
" ' "I 

V11~ n11 b~CJ'W~-:Jrt~~~~ 1e:J-:J"-:JlJ1Ae:J ncilJ'IJ1'W nm-:~ bb~ ~ ncilJ~e:J'U\>11lJ~1~'1J bb~~~1 ~\ ~'Wl1"1l~ 
'\.1 " , , " , 

n"il fl'j''j'~ f11'j' L~tJ'W.S L~£]~ f11'j'ci1 tJVl£]\91~ n'l:!lru~Vl1~.W'\.Jofl'j''j'~L iJ'I.J'1J\9ln"il fl'j''j'~~'li1 tJ.Ww.J'\.J1e.J 6'1~~ flVJB 
\J " " "I 

V11-:l m1 b~ EJ'W"1l a~ir n b~ EJ'W 1~~111Pi' n CJ.f\1~ bb~ ~~'W ~1'W f11 111 ~ b~lJ"1l a-:~ir n L~EJ'W bbvt~ ~ f1'W bL"~ m 1 b~ EJ 'W 
"' " 

~'J EJ"U~ nlil f1111Jiil~ bn~'\.J1~~Vl5.fl1~~~ ~ ~ G11vt1''1Jir n b~EJ'W~ii f)'J 1lJ 1''1J ~ ~'lle:J'U b m11il 1~ bb" ~vh nliJ fl)')lJ , " , 
a~1~vim ~a-:~ m1~~m1L~EJ'W~m~'U1'Wn11n~lJvh1 ~irm~CJ'Wm~~a~B~'W~Iil~ L~EJ'W¥ iim1 

" ' " 
-ci'J m Vl~e:J tl'U.f\1 (J 1 'U n~lJ f1'Ubn-:!"1i1 (Jf1'U~ b~EJ'W ~e:J'U bn\91 n11tJ5~lJ~'Wt5n'U bn~f1'J 1lJ?f1aJf1 ~1 'U n~lJ 
61-:~e..J~ 1 ~ L .U111iJb davt11il'U~1lJ11fl~~1_,a,f1f111lJTI~~1EJ~'Wba~ rta~f1"' a-:~ n'IJ~1'Wi~ EJ"1Ja-:~~11m1 b ~mia'W 

" 
(2555) Pi n'l't1U 1~ ~Vlfi e..J~'Ue:J-!11'\.J bb 'IJ'\J n11~e:J'W Lb '\J'IJ ~'IJ b~1 ~Vl1f11 111~ L~e:J-:1 1 vJvh tl'\J Lbll LVI~ n 

" " 
t;.mf111l~CJ~'IJ11irm~CJ'W :Um1~~'W1Lb'W'JA~11CJ-&'Wa~'1'W1~~'1Jn"1-:J (<g> = 0.53) bb"~~e:J~f1"'a-:~ 
-11'Ul~EJ'Ue:J-!I ~.f\1~1 ~111'11 (2557) Plfl'l'J1f111~~'W11ULb'\J'\JV11-:!f111L~EJ'W b~e:J-1 ~-!!Lb'J~~e:JlJ ~'JCJ , " 

QJ .ci II odil Q f"d IJ Cit. ..::::., f" 1 Q.l Q I 

n111il~m1L 1EJ'W1 Lb 'IJ'U~'IJ L~1~1Vlmm~~1Vl L 'W'W f111f1m Lf111~vt ~'IJ11'Wn L 1 EJ'Wn"lJ'\.J1'Wf1"1-:~ LL" ~ 
" ' 

ncilJ~e:J'W iim1lJtl11vt-U'1V11-:Jf111b~CJ'We:JEJ '1 'W1~~'1Jnm-:J Lb~~ncilJbn~ ilm1~n1'Jvt-U'1Vl1-:Jn11b~EJ'We:J~ 
, 'U , \J 

b'U1;;J~'\J?f~ 
" 
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L~ e:J Pi fl ~1m 1lJ n 11Vl1! 1 V11~ fl11 L~ EJ'W ~ 1'\J e-1 G'l ~lJ ~VI BV11 ~ fl11 L ~ eJ 'W L U'W 11 eJ ~lil n \1m 1lJ 

wD11hJi1'lfliln\Jm1:w11il~~\~e.~'Wl11'l11lJn11Vl1!1e:Je.~1'W1~~u~111ile.~'lfliln\Jm1:w~ 1, 2, 4, s LLG'l~ 9 ~ 
' 'U 'U , 

" 
m 1:W n11Vl'LhV11~ fl11 L~ !'J'U 8 cit 'U1~ ~'Uri~ f11il L U 'U ~8tH'1~ 55.55 '118~ ~1'W1 'W'lflil n\1 fl11:WYl~Vl:Wiil 

'IJ 'IJ , 

1 'W"1Jru~~'lflil n\1 m1:w~ n 4 "{Jiil ~ L1e.~'Wl1m1:wn11Vl1!18ci1 'W1~~u nG'l1~ ~1Vl-r\J'lfliln\J m1:w~l'J 
, ~ ~ \1 , 

1.1 1.1 q .dl d d Q.l .J Q, .Q ..... Q.l 

l'l11:Wfl11Vl'W1V11~fl11L 1EJ'Wrf~rflill'le:J 'lflilVl 9 L 1e:J~ 'W'W5fl11:WV1Lfllil\11fl8V15'WG'l"1Je:J~ L 'WPILLG'l~'W'U5fl11:W 
\J " , , , 

~1nlilL 'WP! L tl'U b~8~~t11rt'W h L U'W ih m1:wb~e:J~ fl1'S~1eJVle:Jiil~ n~ru~V11~oW'Wum1:w~h~~~1'W\11flYle:J 
' 

LblJ?iG'l n L tl'W b~8~ 1n~ ~1 ~1Vl-r'U'un L1 e.~'Wvh 1-H'l1 n L1e.~'Wbnlilm 1:wrt'W 1\1 bbG'l ~ n1~ ~ e:J~e:J~'W 1 'W m1 L 1e.~'W 
'IJ'IJ 

o v .c::t. .Jq II II ~ !'} Q.J 0 dil c:. d d Cl.l 

r!1Vl1'U"1llilfli\Jfl11:WV1:WI'l11:Wfl11Vl'W1fl11L 'S!'J'W8!'J b'W'S~Iil'UIPl1rflil l'le:J 'lflilfl\Jfl11:WV1 5 L1e:J~ G'lfl~ru~V11~ , 'U , , 

oW'Wum1:w~ b U'W?i1'W"1l tJ 1 eJ"1le:J~oW'U5P11rt 1Pl1 L:W'W blilG'l t'T m1tJ'W 1-H'm 1:Wrt'W LI\Jii8 e.~ Llil CJ btl'W1 ~~1-t' e:J fl11~:w ' , 

II c. .:::.. d 

5.2.3 fl"J1:Wt'11lJ1'Hllil1'Wfl1';ifllil"Jbl'l)1~'VI 

l'l11:Wrl1lJ11fi~1'U fl11~1ill bl'l11~'\h"1Je:J~'!1m1eJ'W.ff'U:W'5eJlJPi fl~1U~ 6 VI~~ L1 CJ'W~1 EJ'lflil , 
.Q Q 1/ Q.J Q.l Cll 1.1 ~ I I .::.1 I dCV 0 Q.l q.t::t,d Q.l 

fl\1 fl11:W fl11b 1 EJ'W1bb 'U'U1 D\J fl1fl11 b 'Stl'U1 5 "1J'U rf~ fl11 fle:J'U L 1tl'W e:J eJ1~:W'WtJrf11'lfliVJ1~rffiiPlVl'S~ lil'U 
'U ~ 'U 'U 0~ 

0.05 ;~rte:Jiill'l~e:J~ntJrtlJlJ~~1'U~~~ 11-X~-d'm\1 b ~e:J~:W1\11 n fl11~1ilfl11 L1tJ'W m-srte:J'U Llil tJ 1.U LL uuYn 

~fl1fl11L1!'J'W~ 5 .ff'W b U'W1U Lb \J'Ufl11~\Jbri1~Vl11'111:W~~b 1!'U~L1tJ'WLU'W~1~fll 1 ~~L1tJ'Wrf~1~8~1"l 
'\1 'U '\J 'U 0~ 'U 

l'l11lJ ~ ~ 1 tJ IPl'W b e:J ~; ~ \1 ~~Pi' 8~ m PI tJ m :::u1 'W n11 ~lil LLG'l::: 'lf lil fi \1 n1 -s:w n1 -s L1 tJ'W ~l'J fl11LoU1tJ bb u u ~ 
'U ., 'U 'U 

L ~8'V11fl1(Ple:J'IJ iJm11-tlf11m:wL~81-H''l1m~tJ'WG'l~~8tJ~u~ ilm1e:J.fitJ-s1tJ~1:wn'U.n1tJ 1 'Un~:w ilm1 

'111 Lrf'Uel'Vl1J1.ff'Wb~ tl'W bLG'ld1:W tl'Urf1U vh 1-H',J flb~CJ'U Lnlil m~'U1'Wfl11~1ill bl'l11~'\h ;~rf81ill'l~8~ tl'U 

~1'Ul~CJ"1le:J~ m1rum1 fl11~R1 (2555) oWIJlJ'U1Vi'n~:::m1f11iliLI'l11:::'1hLbG'l:::l'l11:WboV1hl'l~Vl'U"1l8~ 

tJflb~tJ'W.ff'U:W'5eJlJPifl~1U~ 1 ~~lilfl11b~EJ'U~ LL 'U'U~'U brf1~Vl11'l11lJ~ e-JG'l fl11l~ eJ 'W'Ul1Vlfl~::: fl11f11il 
'IJ 'IJ 

Q 4' Q.l d Q.l od I I .::1 d Q.J Q.l 0 Q.l .QCirod 
1 bl'l11~Vl"{J e:J~'W flb 'S EJ'W l'l~ bb 'W'WVlG'l ~ b 1 EJ'W~~ fl11 fl e:J'W b 'S CJ'WVl'J~Iil'U 'WtJ rf11'l ~V11~rf fl (PlVl 0.05 bbG'l ~ 

~1'Wi~ tJ"1le:J~e:J1111ru '4~1e:Jiil (2555) Pi n~1 n11oWIJlJ'W1~1il ni\J m1:w m 1 LLnu ~Vl1V11~1Vl e.~1 P11rt1Pl1 

b ~8?1~ brl~l.Je-JG'l ~lJ~Vl~V11~ fl1'S L1EJ'W bbG'l~l'l11lJrf1lJ11fiL 'Wfl11~1il1 bl'l'J1~'1h e-JG'l fl11l~tJ'WtJ11~1'U 

m1:wrt1:w1-st~m1~1ilibl'l'J1~'1h'Vl~~b~tJ'Urt~n11n8'Wb~e.~'Ue:J~1~n-um11~rum~r~ti~~1:::~u o.o5 
'IJ v 

d 0 .t::t. Cl .. Q.J C!l .c:::tt. .. I .q, d .d 
b:We:J'W11'l:::bb 'W'Wfl1'JI'llil1 bl'l'J1:::Vl'VlG'l~ b )eJ'WlJ11 bl'l'J1::: Vl'W'U11'lflil fl\1 fl1'JlJV1 2 b 'Se:J~ l'l11lJ , 

I !'1 I OQ. d d QJ .J ct. .q, .::::o. 

'W11\J~ b u'W bbG'l :::n~ bb Vl~fl1'Sbbtlfl Lbn~~lilfli\J fl1'S:WV1 9 b 'Je:J~ 'W'Wqfl11:WV1 bfllil\11 fle:JV15'WG'l"1Je:J~L 'WP!Lbn::: 
V 0 CV <C:II ..J II Cit. ..::.. .. c:J ..::J ~:~, .J 

Y.n.H5m'S:Wiil 1 fllil L 'Wf"l :WI'l~LL 'W'Wbtln tllil1'U flT~il'llild Lm1:::Vl:IJ1 flVlftlil e:Jl~ b 'W e:J~:W1~1 fl"{Jiil fl\1 fl1'J:WV1 2 ' , ' 
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bth.J'IJ~fl\)fl'j'jlJ~irm~cJ'U 1 ~A11l.J?I'U 1\1 bb~~-um~fJ'Ui11"111lJ~~'U~1'Ub~l.JlJ1 n~'U ~1'U 1 'U"lj~fl\)fl'j'j:IJ 
' v ~ 

.J e:=' .c!!l d il IJCLI Q.J d Q d d I CLI al q 
'Vl 9 LiJ'UL'HN'VleW nfWl1'Uflb'H.I'U bb~~'1J~n~m':i:W'Vl 7 L ':i€1.:1nl':i(11fJ'Vl€1~~fl~ill~'IJ1.:1u"H~f11':i'l.JB.:JfJ'U 

v ' 

U'U€1 €1 L!Jl t 'l!l.l i1A~ LL 'U'ULO~ fJ~1'U m1fi~i LA':i1t'l·h'l~.:~ L~fJ'U ~1,Wl L ~':i1t'IJ~ n"ii m':il.l-d'ir m~ C.J'U fr.:~&1u?I'U • • 
ti'u m1i LA':i1~~Vi'Uutl':i~ii\ \1 1n m1&1.:~ Ln (01 m1vi11 u n\1 m1l.lir m~fl'UfJ.::J~u m1l.l b i11 \1 ~Am~ LA~ eJ'U • 
bMfJ1 n'l.l 1 1AVi'Uufl':i1l.l~ Lfl~\11flfl1':i~1fJ'VlB~~1fJ~'U~~fJ'IJ'U 1A':i 1l.l 1'1Jl.l~1\lfl1fJ L ~11tirnL~fJ'UfJ\I 

• 
Li1 h'i1~n~rut 1 1A~ bn~-d'\lti1~n~ru~~A~1fJtl'IJ'IJ~fi\lm1:W~ 6 b~~\I~'U~~ fl~~~'IJ'U 1A1 1l-l 1'1Jl.lb ~I"! • v 

LL~ ~mfr.::J1-if b 'VlA'Wmn1 1-ifl"11ml.l b ~~ 1 ~irn L~ fJ'Ubfi~ m1fi~i bm1t~i bA11t'VI1v1 fr.::J1~~vh 1 ~t:-~(;1 
v 

At bb 'U'U fl11A~i bA11t'VI1 'U'IJ~ fi-:u n11l.ldi1At bb 'U'UoUeW • 
dd IJ i.l 1:11 1.1 II """'"""' ,-,d 
Ll.l€11"lfl~1A11l.lfl11'VI'U1'Vl1\lfl1':i b 1 fl'Um'UI"l11l.l?l1l.l1':i~~1'U fl1':iAm LA11t'VI b ':i€1\1 m1 

ci1fJ'Vl€1~~ n~rut'Vl1\1Vi'Uun11l.l 1~ fJ 1-if'll~fl\1 m1l.l"ll ~.::Jir n b~fJ'U n~l.l~ ~ n~1~\l.ff'U ~u-J1ir n b~ fJ'U n~l.l~ . . " , 

1t~'IJ n~1\l irm~C.J'Ufl~l.lti1'Ufl~1.:Ji11"111l.ltl11'VIoU1~1'Ufl1':iA~i bA11t~LO~ m vh nu 0.4 7 ~~1 'U • v 

1t~un~1\l bb~tirm~fJ'Un~mi~'UI"ll1l.ltl11'VIoU1~1'U fl1':ifi~1Lm1t'\·ho~mvhnu 0.32 €1~1 'U 

1t~u n~1\l~t:-~~ fl111-.5' fJ b U'U L 'li'UdL ~':i1t'IJ~n"ii m':il.lvh 1-M~ L~ C.J'U?I1l.l1':i~VicnJ'U1 n11fi~i LA ':i1t~"ll€1\l • v 

~ L~ C.J'U 1vlt~ C.J~u'i1 n ~l.l Ln.:J?I1l.l1':i~VicnJ'U 1 m1 fi ~1 Lm1t'VI1v1~~"' ~ 1€1\1 (;I .::Jl.l1 ~ ~ n~ l.l n ~ 1\1 LL(;lt n~ l.l 
\1 q , II; q 

~~'U\Pl1l.l~1~u ~\I,Y'U'IJ~n-:u m1l.I~?I~1\I~'Uml.l1tl bL uu n11?1~'U 1~ C.J1 f1 ~ mm1 b~C.J'U~ 5 .ff'U~ L u'U 1 ~ , ~ ~ ~ 

ir n L ~ CJ'U A~ LL~ t~ .::Ji1 ~tl ~,j'~ \) ~ \1 ?11l.l 1 ':i ~VicnJ'U 1 n ~l.l Ln.:! 1v1 L U'U ~ ~ 1\1 ~ L ~11 ~ ij 1"11 1l.l n 11'VIU 1'Vl1.:1 n 1 'j 

fi~ibA11t~?l\lfll1bnru"l1l.l1m~1'U"ll~\lf111fJ~l.l-ru (0.50) ~1'Ufl~l.lnm.::J Lb~tn~l.l~~'UA11l.ltl11'VIU1 
'\J aU , , 

IV Q a ~ Q.l 11cf d' "1 1J " 1 Q.l d q tJJ/ .o=:t. 

~1'U fl1 ':i fOl 1'11 bf"l ':i 1 ~'VI~._, lJ t:l._, Lfl ill"Vll.l 1 ~ ':i :01'U LL?f \Pl._, b VI L 'V!'U 11 'U fl L ':i ~ 'Ul.l f0111l.l ':i~ 'U :01 'U b\Pll.l LLG'l ~ 
~ v ~ 

A11l.l?l1l.l11~ 1 'U fl11 b~fJ'U~~ bb\Pl n~1\l tl'U ir n L~C.J'Ufl~l.l~ ~'U'VIm C.JA'Ui1~n&i m1:w hll")~ fJ n ~1fi~ n~1 v • 0 1 

bb?l~\1~~ n n111'i'~~'U 1\1 fl11Vhn\lm1:W~1\I 1 fi~'Ui1.::Jotl1 LL~t 1:Wi1m1:W~'U 1\11 'Ufl11Vhn\lm1:w 

?I~~A~~\In'IJ\11'Ul~C.J"ll~\l 'U'IJI"l11 'IJl.llJ'U'Vli LL~t?l.fl1~1 ~11m (2557) ~n~1fl11C.Jmt~u • • • 
Q ct. 111"1/ IV '=it 1J 4 .:::., d' I l.lc;:,i c;l 

1"111lJ?I1lJ11~ fl1 1 1"1 ~1 LA 11 ~VI ~1 C.l fl1':i\l~ fl11 L 1 C.I'U 1 bb 'IJ'IJ ?I'IJ b?I1~1'Vl C.l 11"11 ?1\Pl 1~'1J 11 t:-1 b 1 fJ'U:W 
v v 

1"111l.ltl11VloU1vl1'U m1fi~i LA':i1~~bo~ em C.J 1 'U1~ ~u nm.::J 
v 

" ' 
m1~ n~1m 1l.ln11'VIU1'Vl1\lvl1'Um1fi~i bl"l11~~L tJ'U11m .U~vt1 \l~b ~'U11 bij~'W-:u11ru1 

m1l.l n11vtoU1'Vl1\lfl11b~C.J'U~1'Un11fi~i LA11t,..;"ll~.::Jirn b~C.J'Ubb~~t'll~n\1 m1:w ~u11l:Wi1 L -d~'VI11~~ • 
~b~fJ'Ui1A11:Wtl11'VIoU1~C.JL'U~'IJ~11~C.J~u11'1l~n\lm1l.l~ 2, 8 bb~~ 9 i1A11l.ltl11'VIU1'Vl1\lfl11b~C.J'U v v • 

vl1'Um1fi~i LA11~~~C.J1 'lJ'j~~u?l\1 fi~b tl'U~~C.J~~ 33.33 'IJEJ.::J"il'1'U1'U'Il~fi-:um':il.l~\lvtl.J~ 1 'U"llru~'IJ~ 
\f \f , , 

n~n1':il.l~ 1, 3, 4, 5, 6 bL(;l~ 7 ~L~C.J'Ui1f"l1ll.ltl11VloU1'Vl1\lfl1':iL~fJ'UeWL'U':it~'IJflm\l ~.:!Lb?I\P1.:!b-M'bi1'U 
v v 

11'11 IP1 fi -:u fl".i'ii3J'Vl n b ~'EJ{I 6'11l.l1 'ii Cl'Vh 1 Vfir n b~ C.J'Ui1 fl11l.l n11vtu 1'Vl1\l n 1 "J b ~ C.l 'U ~1'U f11"JA vli bfl"J1::;,..;EJ EJ1 'U 
• • v 
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-a:::~i\nn!Pl'Hnu -u~n"ilm-al.J~iim1l.JnT".J'V1'1!1~Ttm1';ifi~1Lfl';i1~~"'..:~"'~ fl8-u~n\Jm';il.J~ 9 b~8.:~ 
6.1 , " 1 1 

~'U5n"a';il.J~ Ln~"il1flB'Vlfl'V'l~'1J8-1 b 'V'lPl Lb~ ~~'U5fl';i';il.J~1tl~ b 'V'lPl '1!~ n"il fl';i';il.Jdtr m~ tJ'U 1 ~m1l.J?I'U h 1 'U 
' ' ' 

L~8..:J~'j~~~1'WL 'V'l';i1~Ltl'W~..:~~mJ1n~l'l1irm~v'Wv'h 1 ~\rm~v'Um:::&i8~81'W 1 'Wmw'hn\J m1l.J G'l1l.J11tl 
" 

8Jlth1 tJ bb~ ~\11 L?I'U8'\!1,J1.ff'U b~ tJ'U 1~ LiJ'U8~1~~ bb~~"!l~ n\J fl';i':il.J~iir111l.Jtl11'\!1,J1~1G'I~ fJe:J"Il,~ 
' ' 

n\lfl';i';il.J~ 7 b~e:J'l f11'j~1tJ'V18~~n~ru~'U1'n.l1~f11';i'1J8'1~'U'U'U8811P11'1ll.J 1 'U~~n\Jn"a';il.J-diim1 
1 Lm1~~~'U5'1.bd'~"ll8-:Je.J L tl'W 1 'jfl~'Un m1l.J 1~ CJ ~'U~8tJ'U'U 1m 1l.J 1"lll.J~1-:Jm v vnrhu n L~tJ'W~'~ 

' " ' 
hJ?11l.J1'H11 Lfl';i1~'V11~'!J fl L1tJ'U~'I~1"''\JG'I'Utl'IJ~~fi\l fl';i';il.J~ 6 L~8'1~'U~8tJ'IJ'U 1fl';i 1l.J 1'1ll.J L 'V'lPl'Vll 1 ~~~ 
~ ~q ~ ~ v d 
fl"ilfl';i';il.J'Ul.Jfl11l.Jfl11~'U1'U8V'Vl~~ 

5.2.4 fll11l.JoW'I'VHJL"il~em1-alij'~m-aL~~'W~~-u.J"!l~nliln'a-~l.J 
'IJ • 

m1Pi n~1fl11l.JTI.:JY>l 8 h"ll8'~ir m~v'U~8 m1~~ m 1 L~ v'W ~~1 v-u~ n \] m ';il.J m 1 L~ tJ'W1 ~1 c; 
" ' " 

fl11U1~LiJ'Um1l.JTI.:JY>l81\J 3 ~1'\.J 1~LLn~1'UU\J~tJ\Jwu1fl8 fl1~LL\J'I"!l~n\Jm'Jl.J 'lULL 'IJ'IJ1 'Un\Jm1l.J 
' " d 1 ca. .K ..J II .odl~ V 

G'le:J f11'JG'Ie:J'U b1~1 LL!Pl~~"!l~ fl"il fl11l.J LL~~ b 'U e:J'\!11'Vll '\!1l.J1~G'Il.J m'U fl1~'\J1'U fl1'J fle:J '1J'UIP18'U f11';i\l ~ 
' 

n'ilm-al.J LL~~~1'Ue.J~e.J~1P1 fle1 e.J~~Y>l5"U8'~m'l~~n'ilm1l.J~8irm~tJ'U e.J~nT~Pin~1m1l.JTI~~8h 

Y>l'Ul1 '!Jm~v'Wi1fl11l.JTI.:JY>l8 h 1 'U~1'Ui:l'il~ mlwu1 ~1'\.J m~'IJ1'Wfl11 LL~~~1'Ue.J~e.J~1P1 -ew 1 'U1~~'\Jl.J1n 
" 

- cJ 1.1 v Q, .d~1"'~ J' d QJ .c:al 1.1 

(X = 4.16) '1l'l?l8~fl~8'lfl'IJ?Il.Jl.J!Plfj1'\.J'V119l'l 1'Vl'l'U81"ilL'U8'll.J1"il1flf111"il~f111L 1tl'Uf111G'Ie:J'U~1V"!l~ 
~ ' 

n'ilm1l.Jf111L~tJ'W1bL'IJ'IJ1n~mm1b~tJ'W1 5 .ff'U '\.J1~fl8'\J~1v.ff'W1918'Ubb~~n'ilm1l.J~'V1~1n~~1tJ 1 ~ 
" ~ " 

tr m~v'W:W?i1'U~1l.J 1 u'Vl n.ff'U 1P18'W 'tJ m~ v 'W 1~~ .:JihJu nu~v11-:J1'W ~1l.J n'IJ e.J~'U €i n~.:J n\J m1ll~~IJl.J'W 1:ff'W 
' ~ " 

d I .ci .Qo q .o:::r, QJ q .o:::'lo 

l.Jfl11l.J LLI'l n\111-:J'il 1 n fl1';j L 1 tJ'U m"JG'I8'U bb 'IJ'IJ b~l.Jl.Jfl1'l LL?I~ \l'IJ'Vl'IJ1'Vl G'll.Jl.J\11 'U n b ';i vwn ~fl11l.J 

n1~ &ie1 ~81'U1 'U m 1 b~ tJ'U 1 Ln ~m 1l.J G'I'U n&'I'U1'U1 'U m 1vh n'il m'll.J 1~ c;-u~ n'iJ m1l.J:U n'il m'll.J~ 
" ' ' 

0 'l 1111 .. 1 ' .. "" ' ("" .. ' ~ .. 'i ..:' ) 'l "" ~mn~~1ti'Vl1~W;jb';ie.J'U :WbfWlfl11:Wb'U'V~'U1e.J n~P~!PI'V'l~~ ~'lle.l\J'\l"ll bb~~"il~~ ~IPI'V:W, 2555 ~'Ub';i'V~ 

fl1'J?i~L6'1~l.Jfl1';ifi~1Lfl':i1~~'1Je:J~Uflb~tJ'U ~'\Jl1v11'Ufl':i~'IJ1'Ufl1':i .rre:1~ 8 n'ilfl':i':il.Jfl1':iL~tJ'U?i'IL6'1~l.J 1 ~ 

u'WLn~nTJfi~1 Lfl11:::~" Y>l'IJ11-U'm~v'Wiim1l.JTI-!!~8 h~8m1L~tJ'Wv11tJ-u~ n'il fl';i';il.J8v"l 'U':i~~'Umn ~ 
' " 

e.J~b tl'UL-d'U-d'L ~8'll.J1'il1 flf11';i b~tJ'W1v11tJ"ll~fi"'lm1l.Jf11';ib~tJ'U1LL'IJ'\Jll1~fl1fl1';ib~tJ'U1 5 .ff'U b tJ'U 
\J .. \1 d.J 'U 

n"il fl';i';il.J m';i L~vu1~ b ,J'Ue.J b~ v'UL iJ'U~11"1fll er b~ v'U 1~v11 n'iJ fl';i'jl.Jfl1';j L~tJ'U1 Lb!;1~&'111.:~8-:~fifl11l.J1~1 v 
'U 'U a~ \J \1 'U 

!Pl'Ub8'~ n'ilm';il.J n11 b tJ ~ 18 n1"'1 ~-u n L1v'W1~ nn111 Lm1~~1P11l.J?Im'U n1';ici L~v'l';i11~ r\'1~'\.J ~ 

Uflb~tJ'U 1v1L~tJ'W1Life:J'\!116'11':i:;\111l.J'\!1~flG'II'l':iLL~:;tJ fl fl1':il Lfl':i1:::~fl1'1J~1 uv1'1 tJ vl11 ~Ufl L~tJ'Ui1fl11l.J6'1'1J 
'U \1 \J , 

1 'U fl1 ';i b 1 tJ'U bb~:; i1fl11l.J m:; &i e:J ~e:J 1'W ~"11::: L1 tJ 'U i ?i \1 e.J (;1 1 ~U fl L 1 tJ'Uii f.J~ "'l.Jtl'Vl t'Vl1 'I fl1 ';i b 1 tJ'U Lb~:; 

fl11l.J?I1l.J1';itlv1'1'Uf11';ifi~1 bfl';i1:::~'\J';i';i~ Lth'V1l.J1tJ~11'1 H (~'Vlfl~~ e:Jl"ilB'U'Vl{ 2554) 
' 

fl11l.J-w-:!'V'le:J h"ll e:J\IU n b~V'U~ e:J fl1';i~ ~ fl1';i L1tJ'W~~1 tJ"!l~ n"'l fl';i';il.J Lb 'IJ'\Jl n ~ m fl1';i L1 tJ'U~ 
\1 , d.J 'U 

5 .ff'U ~'~ 3 ~1'Ue:JtJL'U';i:;\i1'1Jl.J1n ~'IG'Ie:J~fl~e:J'ln'IJ-U'e:Jl.J(;jfl1';i6'1:;~a'Wm1l.Jfi~L~'U"lle:J-:~'!Jm1v'W\ii''l.Q 
" " 
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nci11 ~~V1'h:mci11 Lfil'lFI1111~1lJFIA tlnm~Fil'l1Lm1~~111fl~'U m=t~ijfi\lm~11~'VImn'VImtJ 'IJm~CJ'U 
• • 

'h'U 1 mu~~Vle:J'UFI1111fil'l1 'Ufio;;J fl~~11~'UtiP11~1Wi'~e:J.:JlJ.:Jn1 1 'U"IJI'l n\1 n1~11~ 3 L~e:J.:J fl{J Lb 'V1-:Jn1'S "' . . 
-s111nci1lfi''Umh.:Ja61~~ '1Jm~CJ'Uijm111~'Un~'U1'U LnVJm111L"ih 1-;;) "L~a.:Jm-s~1CJVlvVJ~n~ru~Vl1-:J , . 
~'Uom111" 1~~1 CJ~'U n"ilm-s11~'UoP11Ml1"llv.:Jl!.:J mL u'U n"il m111 m1~Vlf111 L~CJ'U~m "li'm11il1"' v.:l 

, • 'U 

LLG'I~ Role play b U'U~1'U LVJCJFI1111fil'l L i1'U"lJe:J.:JFI1nG'i11~11~lVltJ1P11611'1'~~1~vh n"ilm~11d1 ~ 
~ 'U • 

~ 1 "Q d d d "1 cl !3 Cl.l ~ I 6' 

F11111 b 'VI'U11 "b iJ 'U n "il nd~11Vl~111 11~ 61 e:J ~.:J Fl1 111 L "ll1 "ilL 1 e:J.:J f11161 'U'W'UQ f111 bb 'U\1 b61JG'I G'l bLG'I ~ f111 

~1 CJVle:J 1'1~ n~ru~Vl1\I~'Utifl1~11 11 n L~ CJ'U L~CJ'U ~ ~1 CJI'l'U L e:J.:J ~1'U f11 ~G'I.:Jije:JLJ fi U~ bbG'I ~ij Fl1 111FI.:JVl'U"lle:J\I 
• 'U ~ 

FI111J~ t'f.:JL61~1JflT;jfii'Jl bfl';i1~"v1 fil'l61~1-:J6111rl vh 1 ~~L~CJ'UL oV1 1"iJ L da'VI1~"1i''U"Ii'v'U 1~~1CJLLfl~111'1L ~1 
'U 'U 

1~Vle:JU n1ru~1 "li''VI11~~1 tJ vl11 ~L ~'Ui11'Wil'l Lo;;J'U ijFI111J61'Ufl~'Ub~'UI'lG'I e:JI'lb 1G'I11~'VI11-:Jn"il f1111J" • • • 
(Tnl>li PlTI -wB LLfl~61m-w1 -w111'11, 2557) ~.:Jc.m 1 v111m~CJ'Uijm111~-:J-wa hl'ian"ilm11Jd111n . , 

5.2.5 b mV'U L Vi C.J'l.Jll-1~ ~11qVl ~Vl1~fl1'H~V'IJ Lb~::f'1'J111a11J11t1~1'Uf117fil'l1 Lf'171 ::l1 
"il1 n b tl~CJ'U b VI CJ'U c.J"' "'1J'lVltVl1-:J n11 L~CJ'U LLfl~ FI111J6111J11t:1~1'U m1fiV1i LFI11~"v1-w'U11 

cv ,::! q CVoCII q c:J11 II' ..::~~o.t::~~o tf 

c.Jfl611J'lV15Vl1-:J n11 L 1 CJ'U'VIfl.:l L 1CJ'U1JFI~ LL 'U'U LOfl CJ1e:J C.Jfl~ 80.04 Lbfl~FI111J6111J11t:11'11'U f111 FIVl'J bFI11~'VI 

Q.J d Q ,J IJ ~ 1111 CV .:! .t::ll I 

'VIfl.:l b 1CJ'U1JFI~ bb 'U'U bOfl CJ1e:J C.Jfl ~ 62.00 "il~ b 'VI'U Vl11FI~ bb 'U'Uc.lfl~1J'1Vl5Vl1-:J f111b 1CJ'U~.:ln'J1f'1~ bb 'U'U 
II c::. Cit. tf .d q II' 1,1 d 1.1 v c!_ 

FI'J 11J6111J 11 t:1 Vll'U f111FI 1'11 bfl1 1~'VI bbfl ~ L1J e:J 'W "il1 ';i UJ1FI1 11J f111'VI'U 1Vl1-:J f111 L 1 CJ'U 1'11'U c.J fl 611J 'lVlLi 

Vl1-:J f11 1 b ~ CJ'l.l tl'U FI111J n 1'J'VI1J 1Vl1-:J f111 b ~ tJ 'U ~ 1'U f111 fi I'll bFI 11 ~~ b U 'U 11 tJ 'U Fl Flfl 'W'U 1111 n b~ CJ'U ~1'U • 

.. < 
1bfl11~'VI 

I CV d c:lil V .:! oCif I II' .t::lio Clio tf d 
11'\.Jn L 'HJ'\.J:WFI~ LL '\.J'\.Jt:.J~ 6'11J(]Vl5Vl1~fl1'H ';if.I'W\J~ fn1m'Wf11';iFIVll LFI'a'l:::VIe:n'll L '\.Je:J'l:Wl'\Jlfl fll'aG'Ie:J'I.J'Ue:J'l 

FI1~61€J'Uijf1111 "li'rhm1J b ~a 1 'IX'IJ m~CJ'U 1~Fi VlUe:JCJVh 1 v1ijf'1~ LL 'U'U n11fiV1'1 LFI11~~~\I hl61\11l1n'l1n n11 
'U'U 'U 

61e:J'UUflL~CJ'U 1 ~biil'ln11fil'l1 bfl11~"v1"il~~e:J\Iijb V1FI'WF11 'U n11~-:Jrl1t:111l L 'W11~rl1t:111l 1 'Ul"IJ1lVltJ1P11611'1oS 

"il~ll\11 v1'11m~CJ'U 1~611tlLL 'U1fil'l1~~1CJI'l'ULe:J.:J L Vlf'1'WF1m11"1i'r11m1lm1l1tl LL'U'U"llv\I'UG=t1l 6 tl1~ Li1Vl 
, Ill \1 cu 

1~ bbri fi'1t:111lfl111J~1 rl1t:111JF1111J L oU11"iJ fi1t:111J fl11U11 tJ1 i fi1 t:111Jf1111 Lfl11~"v1 rl1 t:111J n1 1 

"'.:JLF111~"v1 Lbfl~f11m11tl1~LlJ'Urohm 1-&1 'Uf111~Vlii"ilm11l~1CJ"IJI'ln"il m11J LL uu1n~ mm1 L~C.J'U~ 5 ~'U 
, ~ 'U 

;.:J L U'U n11 m~ ~'U 1 oX~ b~ CJ'Utl n m~'U1'U f11';jfi 1'1 eJ ~1\11'1 a L ~ a.:J ~\lc.J flv'i11 .Xm';i~ 1'1 m ';j L~ CJ'U f11';j~e:J'Ui1 
• 'U 

(2552) n~ 1111 n 1 ';j 1 i f11m11 L U'U n 1~'U1'U n11 L~ CJ'U~~lJ.:J~ WJ'U 1 n 1~'U1 'U fl11Vl1\l m 111fi Vl"lle:J.:J ~ L ~ CJ'U 
'U , 'U 

LV1CJ~61e:J'U'"il~Ue:J'Url1t:111J 1 'U~ n~ru~I'!1-:J ., ~L U'Url1t:111J~~ 6111Jl';it:1~WJ'U1FI111Jfil'l'Ue:J.:J~L~CJ'U m11 
'U I 'U 

L ~e:J 1 ~~L~CJ'U 1 otlfl111Jfil'l L ~\I L 'VII'lc.Jfl l bfl';i1~"v1i"il1';iflJ "'\I LFI';i1~"v1 'VI~e:JU1~ LiJ'Urh L ~e:J'OJ~I'le:J'Ufi'1m1J 
'U , 
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b vnhd ~\l~'WUVJU lVll"n~?IB'W~~ l'i'v'liifll1 1.U b VJ f1iJI"lrhm:w:~.nn;fi'Wb ~vvh 1 Vftim~f!'Wbfl~fll1fl~ 
\J\J 

1 bl"11l~v1:wl n;'W~~vh 1 Vtl"l~ bb 'W'WI"ll l:W6'fl:Wl1tw'h'W m1fi~i bl"11l~v1L ~:w~'l;'W 

5.3.1 erJeJLg1'1.J€J bb '1..1~~1 hJ 
5.3.1.1 ~lnm11lijf!'V'lU';hm11oU'"IJ~n~m1:w6'11:W11floW9lJ'W1CJ~~:wqVJ~VJ1\lnl':ib~m.Jbb~~ 

1"11l:W6'11:W11rt~1'Wfll1?i~i bi"111~'H1~~\ll"ll111lm11 i'II~fi~ m1:w 1 tltl1~~ n1Jl1an?fv'W1 'W11fli'll1~'W ~ 1~ 
~'li'll1:S11Vlfl1 Ll"lii ~~n61 bb~~1Vlf!1P116'11Jl{ 1'W1~~utl1~fl:wfin~1bb~~irtw:wfim~n b'V'l11~"1J~ 

n~ n11:W6'f 1:W1 o;j()•th fJ n ';j~ ~'WI"ld 1:W6'f'W 1 ~'lltl\lU n b~tJ'W~ n 1 VIti n b~tJ'Wiii"111:W~U~~'IltJU ~ El\']'WbEl\l bb~ ~ 

~1'W11:W iil"l'Jl:Wb ~mt'W 1 'WIJl'WbEJ\l vh 1 V!tim~tJ'Wffiam?f1 'Wfll1oW9lJ'W1fll1b~tJ'W~'IlEl\l\Jl'WbB\l 
\J 

q q 11 ov q 'i II 111 d "' al 5.3.1.2 l"ll1:Wfll1biJl1tJ:WI"111:W'V'l1El:W"lJEl\l'Wm 1tJ'W b~tJ6'111\li"111:Wb"ll1 ~ bf1tJ'J nu1ubb uu 
\J 

Ell~ hJ~'W bl"l tJ nu 1tl bb UU fll11ij~ n~ n 11:W fll1 b~tJ'W~ bL uud 
• , \J 

G.l c:!l d II .::I IJ'd I V V ~ .J IIV d 0 

5.3.1.3 'WnL 1f!'W:WI"ldl:W6'11:W11flm'Wfll1b 1tJ'W1Vl bbiJl n1Jl1'ln'W~\l'W'W"Vru~VJ'Wm 1tJ'WVJ1 
\J 

n~m1:w~1\l., mm1~bb~ bEll h1~ l"lvfl 1 Vi'rh bb 'W~111v~l'l1mr<ll~ 1~mu'V'l1~um~fl'Wm1:wria'W~V'l I 'U 'U tt 

t1~u~1 1~1~nun~m1:wm1 b~tJ'W~bbuu-Jnlijmm1b~tJ'W~ 5 ~'W 
\J ~ \J 

5.3.1.4 1"11~6'fa'Wm11"11UI"l:wnm1 'Wm1vhn~m1:w~1\l ., 1 Vi'Ltl'W 1 tlm:wL1m~n1"H'W~ 
'U'U , I 

11 ~\ldL ~a1 Vt6'11:W11()vl1fl~ f111:W 1 Vti"11U'Vlf1 L dv'VI1 bb~ ~1"11UV1 f1~'WIJl El'W1 'Wbb~~~ bbCJ'W f1111ij~ f111 

"" II 
m.J'W~ 

d 
l"lm~LI"l~B'W 

• • 

5.3.2 oUVbg1'1.JVbL'I..I~L'I..If1l11~t~l"l~-!!!Ple~1tl 

5.3.2.1 m 1ii n11 Pi n~1 ~-m tl1~'W ~ 'WEI m ww a~ 1 n m11'~ CJfl~:WqVJ~ LLfl::: m1fi ~ 

1Lm1~v1"Va'lum~fl'W L "li'W 1"111:WI"l'lVJ'W 1 'Wf1l1L~fl'W-r LiJ'WI'i''W 
\J 

5. 3.2. 2 Fn1ii f1l1 L tJ~ tJU L VitJU CJ ~ ~:W q'Vl~Vl1 \l f1 l 1 b~ tJ'W 1:::VIll\l f1l1 6'1 El'W ~1 fl"IJ~ n~ f111:W 

Q.l II c:~~oo=ld 
num16'fEJ'WmtJ15B'W ~ 

5.3.2.3 fi~n11:WoW'W~P116'f\Jl{"lJEJ\llJ'ln11'W"IJ~fl~n11:W~ 3 b~B\l f1~bb~\lf1l11'J:Wf1~:W 

a~1\la6'11:::mlijtJ 1 mmaPll"l~:wb u'U~e~ 1 'Wf1l1b~'Wn~ m1:w 1"111~~:::-w9lJ'Wl n~ m1:w 1~ tJ 1an16'f~atlmru~ 
\J •• 

B~ 1n~ ~1'11 m1EJ'W L ~E~1 Vfti m1CJ'W Ln~l"11l:W L oUl h:w1n;fi'W 
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L~t.I'UTI~ tJ n1~:5'~ n1~L~t.I'U~LL 'IJ'U n1~LLG'l~.:J'IJ'Vl'IJ1'Vl6UJ11&\ LLfi:::G'l1111~tl~lilJ'U1fllil m~111 ,X,Y n L~t.I'UL ~'U 
~ ~ 

~tJo~~111 'U L~~N m~ri1t.J'Vl'~~~n~ru:::'Vl1-:J~'Uom~11111n~'U 
~ . 
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tJ~ru1m~~TVI~tJirm~ti'W~~~tJ3!5tll.JPim~1\Ple:J'W~'W 1 'W~.:i'VIi'I'IG1l.J'VI~G1-:~f1~1l.J", 111~11 
'U • 

'VI'Li1t~1~t~1'VIt11fli1~\PliL'VIflL\JL~~LL~Z~.:!LL 11Plil'e:!3JL~vn11L~V\J!. 5(1): 1-10, 2555 

mn~ G'l1Lt1, 11~'J<;i';iru U'Jfll~ LL~~'VI~~tl'll'Wfl fli~'4'Yo n11oWlPll\J1n11L~ti'Wf1"ll1Lfl~.:I.:I1\J 
Q ~ 4 0.1 Q Q 4 ,.1 Q,l .., Cll t .., ~ :'l..:l 
1'VItl1 f11~\Pl1L 'Wtl'W lPll\J1 n11f1\Pl1 Lfl11::'VItt1'VI1tJ\Jfl b 1V\J"ll\J3JtiV3Jt'lfl'tnu'VI 20 

i'VI t~1'WwwhJ~qjt1J1fl1<;i~ fl't~13J'V11U ru;j\Pl: l.J'V111'VIt11~ti'WL ~fli'J~, 25520 

m~rumi fl'J1.:1~~ 0 "fl1<;i~lPlJ'W1~ fl'l~~fl1<;i?11'11 Lfl<;i1~viLL~~fl'J1l.J L eU1 1'<iJflWI'W"lJtJ.:iiJ'flL~ ti'W.ff'U 

cv d :'I,J .J Q.J .::11 1.1 4 II • • 

l.J5ti1Jfllfl~1u'VI 1 Will'lf11<;iL <;iti'U<;iLLtJtJG1tJLG11~VI1fl'J11J<;i ", Vend1an E-Journal,Su. 
'U 'U 

5(1): 255-270, 25550 

m111'1l1n1~ m~'VI<;i'J..:J~fl~15fl1<;io 'W1::11"llururu~m1An'tt1LL~.:I"ll1~ 'W.fl. 2542 LL~:mtil."l.. ...... 
L~1JL~1J (uU'U~ 2 'W.fl. 2545)0 m.:~L'VIV'11J'VI1'Ufl<;i: h.:~~l.J~e:J..:Jiilm<;i~tJ~.:!~'W~1LL~:: • 
~G11'l.ti'rusvi, 25460 • 

Lfl~ti..:!Plfl~ L~~qj'J.:!PlPlfl~o n11R\Plb~.:J1Lf111::~. fl~.:lb'VIV'13JVI1'Wfl~: if1L"11G1ih~ti, 25460 

~~1 vw~ ~I'IG111'VIo f1113JoW.:J'Wv Llil"l..v.:~ililiPl""I::~mfityqpiPl~ .n1f1.W Lfl'tt~ij~vm""I1 ~u'in11"l..v.:l 

1l'V111'VI v1~ mJ L 1f111 0 fl1<;i~'Wf111€iG1<;i::tl~t1J t1J1m1 ~ n~11l'VITuru;jlJl: 

1JV111'VIt11~ti'WL ~fli'J<;i, 2545 o 

lil~'ll'!J1 Rl'lb~'U, 'll'J~(Jl '(jtl1LLV'I..:J LL~::~<;iPlfl~ Fl1fl.:lo "fl1~Ltl~titJLVitltJ!:-J~G11J~'VI~'VI1-:Ifl1~L~ti'Wn11 
Q I CIIC. Cl Cit. f' Q d oQ, d Q.l ff 

f11'le:Je.J1-:I:IJ1~1~ruqj1ruLLl;'l~":il(Jld'VJe.J11"11£'1\Pl':i':i1e.J1"111"111TVIeJ1 L ':i~NV'I'U~I"11G'I\Pl":im'l:: 

L'VIflL 'W L~~Vl1-:J DNA .ff'UlJ5t11J~fl'l~ntJ~ 6 <;i~VI'J1-:Jfl1<;i~l'lnlilm<;i1Jn11L~ti'W~\Jl11JLL'U'JRI'l 
'U 

tJ<;j:: L~'Ui'VI mfli1G1lJlintJ~..:Jf11l LL~::m1~1'lnlil m<;j1Jfl1<;iL~t~'W nl'lv1 itln ''VI1L tl'W~1'W ", 
'U ·~ "' 

111~1,-fln'tt1f11~~J~i 1l'VI11'VIt~1~mJ'V11~11fl11l (uuurhA'tt) 0 16 n'Ut~1t~'U 255 7: 

925-937, 25570 

"il1<;i'J<;i<;iru Ln~G1'J<;i1ruo m,-.w'lPll'U1"lll'lnliln113Jn11L~m.J~1'VIt~1f11~~JJi 11Plv1-H15~"m,-L~vcw , . . " 

LL uu-Jn;ln,-m"J~'U L~1::'VI1fl111Jf 5 .Ccw~J~v'U LL~::L 'VIflcUfl ~.:11J l cw\1'Aut vJv~-u~'i1J 
f1111J~11J1"JClL\Jn1"JRIP11Lfl11::11 b~tl.:l J1 cW1 LL~::\Pl1.:11'111 fl1'VI~'U'UflL~ti\J.c'U 
"' g ... d ~ .. 
1JtiV3JrJf1'tt1U'VI 50 1'VIt~TUV'I'W5tl~qjt1J1fl1<;ifll n~11l'VI1U ru;j\Jl: 1l'V111'VIm~ ti\JL 1fll'l<;i, 

25530 
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~!Jl!Jl?flfl 1 Lt!~ L1J~tld1L':if'l LL~~Pl~UVi'Vltl .ria1~. "fl1':i~WJU1'1J~nlilf1':i':i:W L~€l~'\t1tJleJ'1JeN 
, 'IJ , 

~,:Jij~i!JlLL~~~l!JlYi'U fl~:WG'f1':i~fl1':iL~EJUTIVIEJ1P116'f!Jl~ a1V1-r'U~ttiJ5EJ:W~mntJ~ 1"1 
, 'IJ 

11"Hi11-aurusn~ :wV111VIv1~v-a1'l1.ti'!J1l~ve~~-:m-aw 1u"W-a~u-a:w-a1't!'\.Jil:w.n. 5(3): 

67-741 2554. 

nJ\ifl1 t!1L~€ltl 1 t!'VlLtl1 ru ~VJ~,:J LLm~iVI1WJU oU!Jl~CJ~:W1tl. "(:.J~fl1':i?f€lt!L(;1EJ 1-tl'':itlLL'U'lJl,:Jlil':i 
~ , 'IJ 

fl1':ib~EJ'I.J1'7E ~l:Wtl'ULVIfil'Wfilfl1':i1-tl'f11t:l1:W ~ij~e:Jfild1:WG'f1:W1':itilUfl1':ifi(;1lbfil':i1~~ bb~~ 
'IJ 

(:.J~~:w 'JVI~VI1~fl1':iL~m.JiVJCJ1P116'f!Jl~'lle:J~'IJm~EJtt.ffutl':itt~:w~m!f1tl~ 5" I m-atl-a~"q:W 
V11~1,rui'l11m-a flf.:~~ 4. u.60-69. ?f~'llm: :wV11iVJm~CJ?f~'llmuf"l~uVJ{ 2556 . .. 

~ ' "" "" '1 .fl(:.J1(;1Lb ~ Lb~~~fl~Pl~ G'f.fl1'l:f':i. "fl1':i~w.Jtl1(:.J~~l.JflVJ5VI1~fl1':iL':ieJU L ':im?f1':i~l ~:WbG'lfl~ \J , Dl , 

L(;1 eJ 1 inlil f1';j';jl.Jfl1':iL~EJ'U1 LL 'U'U~'U b6'!1tVI1~iVIEJ1P116'f!Jl~~l:Wtl'U nlil m':i:Wvi1'U 1 EJ-~,:J bfl!Jl-
'IJ 

.. "' 9 d tl ... ., ... ... de. ., 
€l5'U1EJ II I ~ 'U'a1V.:I1'Ut~'UL'Uel.:l~1fln1'a 'a~'l11J1'l11fl1'a'a~~'U'l11~" 1VIV1fi1~1Jl'a1~V " • • 
'U.l-6. 'UG'l~l :W'\t11lVICJ1~CJ\j':i'Vl1 1 2557. 

Vif'l'U1 LL 'li:W:Wril. 1VIV1fl1'a;)1t!fi11:1J~~- fl1,:Jb VI'Vl:IJ'\t11'Ufil':i: L(;1€Jt:IJ16'fL!Jl€l~fl1tJ LL:Ub 'UliJL:iJ'U'l-11 

2544. 

V ~ T SJII Q Q.l U Cill 11 d "i' 11 II .d C!l 

'U~~fl'l:fUJ V11\h~~filt!. n1'a ~'l1"1l~fl~fl'a'a:W1!J~fl'afl1'aL'aVU~ 5E L 'at~ .:I ~fl'a.:l~'a1.:1LL~~'\t1'U1VI"l.lei.:I'W'l1 

'U11'1EJ1 

'U'1l'U1VI , 

~el fl L ~el~ WJ'U1e.J~~:IJ{)'VI~VI1.:1n1'aL'iV'IJLL~~LL 'a.:l\1.:11~ 1 'IJn1"aL'iV'Lii'l11'thiVIV1"l.lel.:l 
'U 

um'ivui'IJ215v:w~m~ntl~ 6. iVIEJTU'Vl'U5mqJqJ1iVIEJ1P11?flJ11:WV11UUJsn!Jl: 

l.JVI1lVIE.11~E.I'el'I.Jii'l':i1"1l51;:j 1 2553. 

~UJ"YI~. fl1'a~WJ'IJ1e.J~fl:W{)VI~VI1.:1n1'aL'iV'IJ1'l11iVIV1fl1~~'a"l.l€l.:IUflL'iV'IJi'LI3Jtw:wfin~1 
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..,J "' "' ~ 
LLJ:J'Y'Vl 1: ~n~ru~'V11~'W'Y~n·mm~~nTH'In~1 bbtJ'Y~ 2: n!JLL,'lnl".ibLEJnlli'l (2 ~llm) 

~'Wql'll~\Jl{'lJeJ~ bl.J'Ub~~ ( 1 ~lll.J~) 

• nTs~n~1~'Yun·mJ'lJB'lLl.J'YL~~ , 

• IV ~ IV ~ 0 ...j LIV 

I"\'W'Vl'Vl1 ~'W'W 51"11 ~ \Jl ".iU1~ 1'11'Vll'1l".i ".i\1 n . ~ 

d I I I .00 

bbJ:J'Y'Vl 3: n~LLV!~nl".i".ill.Jn~l.Jufn~u~".i~ 

(3 ~lll.J~) 

• n~u,j~nl'l".ill.Jn~l.Ju~1~B~".i~ 

(Law of independent assortment) 

d Q.l "' .d !"I I 

bb~·llJYI 5: ~n~ru~'Vl1~'W'U~n".i".il.J'VlLu'Y~l'Y'lJEJ1EJ'lJB'l 

~'Wui"\1~\Jl{Ll.J'WL~~ (3 ~lll.J~) . 
• nl".i~l.JhJ~l.JU".iru (Incomplete Dominant) 

~ 

• nl".i~l.J~ll.Jfl'U V!~Bb~'U~ll.Jil'U (Codominant) 

• lY~~LtJm)~~~ (Multiple alleles) 

• Vftl~V'W (Polygene) 

d , v .I "' 1 bH:l'l.JY! 7: nl".ir:llEJ'VlB~~n~ru~U1'lu".i~nl".i'lJeJ~EJ'U 'U Bel 

L\JlL"lll.J (2 ~~Ll.J'l) 

• Autosomal recessive inheritance 

(~'W~I'1lUI'1l.J~mm.J~V!l.lL~um~uu Rh,~'W~vh1~Li1~ , ~ 

1 ".il'1o1~~rs~iJEJ,~'W~vi11 ~~ii~ 1 'll'1~lb~unl 

• n~'lJu~m1l.JU1\I~Ltl'Y 

• n!JLL,j~nTiLLEJn (Law of 

segregation) 

bLtJ'Y~ 6: ~'Y1'YLmLl.JL'1!l.JL'WI"1 

(2 ~lll.J~) 

• X-linked recessive gene 

• iLI'1".i1~'vi~'U5U".i~'W\ . 

LLH'Y~ 8: ~'W1'W1m1l.JL"lll.JL~EJln'U 

(1 ~lllJ'l) 

• ~'W~mJu1..1 L1'1".i Ll.J L"lll.JL~EJln'W 
~ 

• i bl'1".i1~'vim1lJLL\Jln{J]1'l ~'YViu~ 
~ 

1'1'\J ~~1m Ll.J L'l!l.J ~~~~~'W~u~ 
~ 

d "' .d.o. QQ v ov 
LbtJ'U'Vl 9: 'W'U~n".i".ilJ'VlLn~\11nB'Vl5'W~'lJeJ~L'WI"\ LL~~'W'U~n".i".ilJ\11n~L'WI"\ 

(1 ~lllJ'l) 

• ~".i~~~1'U 

• ~~ru~ri~l"'a~~ri~I"'~EJ 
~ 

82 



83 



Ql c:l i1 Ql cv c:l II 

bbf.J'Wn1'a:V~ n1'ab 'af.l'W'a~1~'"J . fi:V mnTH 'af.l'W'abb 'U'U SE v ~ v 

I Cit d I Q,l Ql 

'Vl'W'"Jf.ln1"ab'af.l'W b"aeJ..:J m-amf.l'VleJ~'6'lmHu~'V11..:J'V'l'Wqn-a-a~ 

Ql Cil IJd d I Q,l I Q, 

bbe.J'Un1'a:V~n1ib'H.J'Ui'Vl 3 bie:J..:J nnmii'J~n'6'l~n'Ue:JEJ1..:Je:J6'1i~ v ~ • 

'a1f.J1"1.11 61h1'Vlf.J1 

b'"J'6'11 3 .rr'"J b~..:J "" d mm-af.l'W'Vl V2557 

Cit II Q.l ,& cv d II 

1. ~1~'a~1'Wn1ib if.J'Wi/~'J"l..'"J~/f.J'6'ln1'ab 'af.J'Wi 
~ v v 

~1-a~~ 1 ~..:Jii~1~num~u1'Wm-alil1-a..:J~1~ 
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~1\ll'j1j1'\.J 1 1.2 b .U11~ m~U1'\.Jn1'j bb~~m1~~1flqJ"UeJ..:Jn1'j~1CJ'VleJ~~m~ru~ 

'Vl1..:J~'\.Jlm'j'j~1l'~'U1n1'j"UeJ..:J~..:JiJ~1~ m1:W'Vl~1n'Vl~1t.J'Vl1..:J~1f11'W n1'j 1 ilb 'VlA 1 'U 1~ ~'Vl1..:J~1.fl1'W 
' 

,Jd I f' c:. 1./ d dj '11 4::1t. .Q f' 

'Vl~ t:-J '6'1 n 'j'\fl't.J ~ B:W'U~CJ bb~ ~ (;'( ..:J bb 1 ~~ B:W :w n 'j~'t.J1 'U n1 'j(;'f'tJ b(;'f1~'Vl1A11~ 'j bb~ ~~ \111'\11 CJ 11"11(;'1\111 
' v 

d C.: d "" t1 o !:'1. r'l "'• I 1 ot (;'fe:J(;'f1'j(;'i..:J'Vlb 'jCJ'\.J'j bb~~'U1fn1:lJ'j b u b'll u'j~ CJ'IJ'U 
v v 

6'11'a~~ 8 6'a'a~"l..1~"UeJ..:J1'Vlf.J1f116'l~{bb'6'l~b'Vlflb'Wb'6'1~ 

mm~1'U 1 8 .1 1ilm~u1'Un11'Vl1..:Jl'Vlt.J11"11(;'f~{bb~~~(>)1'Vlt.J11"11(;'f~n '\.Jn1'j~u ..... 

b(;'f1~'Vl1A11:W% n1'jbbrlU'IJ'Vl1 %11U'j1n£J n1'jtU'Vl1..:J5'j'j:lJ'IJ1~~ bi'i~~'\..!~1'\.J 1 'VlqJiJ~u bb uu~bb U'UeJ'U 

(;'(1:lJ1'jbJ e:J5'U1 CJ bb~ ~\II 'j1 ~ (;'fe:J't.J 1cJl f11 CJ 1!){<U' eJ:W ~ bb~ ~ bA~ eJ..:JiJ eJ~lJ eJ ~1 'U'li1-:1 b 1 ~ 1J'U '1 b oU1 h l1 
v v 

l'VlCJ11"11(;'(\II{b 'VlA b 'U 1~ ~ ~..:JA:W bb~~~..:Jbb1~~eJ:WlJAJI:Wb~CJ1oUeJ..:J~:W~'U5n'U 

~'UqnJ'j:WiJ1b'Vl'U'U bb~~n1'jbn~m1:W'Vlmn'VlmEJ'Vli..:J~1f11'W 

:w~. 1 8 .1 :w.4-6/ 11 U'UVimb~~e:J5't.J1m .. mm'j~1'j1~m1~?1e:J'Ue:J~1-:~iib'Vl~t:-J~ 1il 
"' . 

'~"~ t.J1'\.J'Vl~ n~1'\.JB1..:JB..:J'Vl~e:JA'UAl1 b ~:w b ~e:J'Vl1'Vl~ n~1'\.JB1-:~B-:~~ b ~e:~~e:~ 1cJl bb~ ~ t.J e:~:w ~\.rhm 1:w~ b~:w 
..... ..... v 

m~iJm'jb u~t.J'U bb u~-:~1Jl b~eJiJ<U'e:~:w~ bb~~LJ'j~~n~'WCJ1'U1 mJb ~:wb~:W'Vl~e:J 1!)) bbcJ-:!~1 m~:w ~-:~vh 
v 

'Vl1CJ 1 ,Xi1m1m1 ~(;'fe:J't.J e:1 ~I..:J'j~~~'j~l-:1 eJ'U~~tl1m~ n1'j t.Je:~:w-ru b'iJ'Um1:w-n 'Vlli 
v v 
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nnLbvt·ml"J"Jl~n~l-re:J~l-:JB~"J~ vtmf.J()-:j ~'W~bbf.JnBBmnn~'W~bU'WI"in\.1\J~"Jl~n~ml~l-:J 'dJ , \J , 

B~"J~ nu~'W~'W~ bLf.JnBB n'<illnl"in'WL 'li'Wn'W 1 'W m"JL .U11 tlB f.JL 'Wb"ll~~~u~'W5 
~ ~ ' 

3.1 B5'Ulf.J bb~~~1tln~bbvl-:Jnl"J"Jl~n~~B~l-:JB~"J~ (K) 

3.2 •t.hnnbbvl-:Jnl"J"Jl~n~~B~l-:JB~"J~ 1 '\Jvtl1Bm~1 'Wnl"JbflV1L"Il~~~'U~'W5~l1n~~'UB-:J~'W 
<>~ , , , 

~l-:Jn'W1~ (K) 

3.3 tJlnnLLvt-:Jnl"J"Jl~n~~B~l-:JB~"J~ LtlvtTeJml~l'W'UB-:J~'WlvnJ bb~~~1'W1vn1l'W~'W F1 
d.J ' ' 

bb~~ F2 'UB-:Jnl"Je.J~~~\Jl"Jtul~B-:J~n~ru~ (Dihybrid cross) (K) 

3.4 ~l~l"Jfl~'U~'W bb~~tJlb~'WBoUB~~1~ (P) 
~ 

3.5 1~L1tJ'W l.i-:J~'W1 'Wnl"Jvll-:Jl'W bb~~L~l~LL~l-:JVllfnl~-ri~ (A) 
' \1 

.., d il 

4. m:::u1'Wn1~'<ilV1nTH'HJ'L!~ 

4.1 .ff'W~~1-:JI'l11~~'Wh (Engagement) (15 'W1~) 

1. (;\'1 b U'W nl"J'V1V1?1B'U tl'e:l'WL1 E.J'W bV1tJ 1 '!Xu m1 E.J'Wvll bb 'UU'V1V1?1B'U ne:J'W L1 E.J'W ~l'Wl'W 8 

~-:JbU'Wirm1'W~'WI'l'Wlnl"J 

3. m1'1Xum~E.J'Wv111un\Jm"J~~ 1 L"ll~~~u~w5Lu'UB~l-:Jh 1V1E.J1'!Xum~tJ'W11'i' 
~ ' 

~11ln'W~~ 1 'WU'5'~b~'W "~B:U'-:JmiJ~1 'W 1 'VlU AAbb Lb~~ Llll:U'-:J ml1~1 'U 1 'VlU AaBb \J~?I~lWil~~ 

~'U~'Wm~~Lb'U'UB~l-:J l "JUl-:J" 
' 

... 
4.2 "ii''W611~1'<ilbb6'l::!fl'l.!Vl1 (Exploration) (90 'W1~) 

1. 1 '!X(?]lLb'Vl'WLb~~~ n~~-rue:J'\Jmrum"J'Ylln"ilm"J~ LL~~~-:Jril~LL\1-:J\Jlnm~?te:J'W 1 'W 
'I 'I 'U'U 

nl"Jvllfl\Jn"J"j~ 

2. um1tJ'Wv111un"ilmilJ~ 2 ~~l~Ltl'UB-:J~mJ'-:Jm LU'Wn"ilmi~~um1tJ'W"il~l~ 
~ 

Pin~l"JUbb'U'U'UB-:Jnl"J~lE.J'VlBV1'UB-:J~'WVlmf.!~n~ru~ 1 'W:U'-:Jm (B'WL U'Wirm1 'W~'WI?l'Wlnl"J) :11-:Jm'UB-:J 
~ 

b"J1dm~1~1~n?t1m1"1l~ 2 1"1 1'Wbb~~~b"ll~~bb~~b~B-:J"il1n-h~'W,i'U~-:JB~u'W1m1~1'1l~ ~-:J,i'W 
\1 \1 
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3. tJnb~tJ'Ll'Vll1'Unlilnd"ill~ 3 ~IG'ltJ-:J'W'Uqm"ill'Utl-:JlJ-:Jnd 1'!X\Jm~tJ'UVhnlilnJ"illnl"i 

~1G'ltJ-:J'W'UBP11~\J\ 1"UtJ-:JlJ-:J m 1~ tJ~llll~ m"i L U'ULLlllJ-:J m LLG'l ~vJmJ'-:J n "i b ~ B'Vllflb 'U m"i~u'W'UBLbG'l ~ 
' '\J ' 

t:J~\J\G'lmJ-:JnJ lillmY'U U'UVint:JG'lnl"i'Vllnlil'f~lJG1-:J1 'U1 unlilnJ"ill ll~"iUG'lnlT\Im LLG'l~Uib~'UB'Vlih 
'U 'U '\J 

4.3 ~'UBB'U1E.JbbG'l~G1\I-liB611'1J (Explanation) (30 'UTVi) 

1. um~tJ'UU1~niJ-:JnJ'UB\ItJm~tJ'U~~m~m'U'VlU1'1XB'Ib~tJ'U 1 '!Xb~B'U i1tii''Ull bbG'l~ 
.., 

Ul b~'UB'VlUI-ti'Ub~tJ'U 

2. tJnb~tJ'U~llltl'UB.ilU"i1CJ1'U1Unlilnd"i~ 4 'tiltJtl'U~"i'IJ liJ1nnliJnd"ilJ~tJm~tJ'U1tii' 
' 

'I'll 1 'IJ bb~ltJn b~ tJ'U lb~m.; n~lllil~ 1tii''til tJ tl'U~~'IJ LLG'l~\J\B'Urh Cllll l~ tJd nUni)'U B-:J lll'Ul~G'l 

4.4 ~'U"Utl1tlfl111l~ (Elaboration) (20 'U1Vi) 
'U 

1. um1CJ'UPlmn1um11l~~ 1 nnm"iTJlln~lJB~1-:JBi.'1';i~ 
'U :..J ' 

2. b~Bum1tJ'UPlmnlUfl111l~Li.'1~1ilbl~1 um1tJ'Ubb~G1~n~ll~11ltl'Ubbn11iJ'Vl~Druvn 
'\J ' v 

l'Ufllilnd';ill~ 5 G'lB-:J'Vll LbG1~tJ.il'\.J';i1tJ.fl1tJ1'Un~ll 
' 

4.5 .ff'Uth~biJ'U (Evaluation) (25 'U1Vi) 

1. u n L1 CJ'U bb~G'l~ n~ll~11ltl'U€1.il'IJ"i1 CJbbG'l~i.'1';i'\.J b~eN nn m-i-:J n1';i';i11Jn~ml ~1-:J Bi.'1';i~ , , d..J , 

2. tJnb~tJ'U'Vlnfl'Uvl1bbUU'Vl~i.'1e:JU'Vl~\ll~tJ'U~1'U1'U 8 -liB bb~l\J\d11ilrl1\J\BUtlUb\:lG'ltJ 
' 

bl 'U'U'Vl~i.'1B'U ntJ'UL~ tJ'U bLG'l~Vl~-:J L~tJ'U LLG'l~U'UVi nfl~ bb 'U'U~1tii' 

5. ~B/bb'Vl6i-:Jn1"ib~tl'U~ 
'U 

Q d ctJ ICV IQ 

1. ~\9lmlm'l':w'Vl 3 b'l'e:J~ n~n1'l''l'1:Wn~:wn'UeJ~1~eJ?!'l'~ 

1.1 I c::,l Vd I Q ~ ~ 

2. 'iJB1JG'llil1nbb VlG'l-:J b "itJ'U"iB'U., b 'U'U B'Ub\J\Bd b 'U\J\ 
'V 'V I 

3. '!XtJ-:Ji.'11J~ bd-:ll~tJ'UG'l~G'llli'VltJI 
' 



1. eJB'\.J1f.J bb61~ii'I1Un{]bbv1~m~~"Jl.ln~l.l 

el~1~Bii'l~~ (K) 

2. ?11l.l1~tit11n{] bbv1~m~~"Jl.ln~l.l'El~1~ 

Bii'l~~ 1uvn1eJn1?~1'Um~bnm'lla~ 

~u~'U5~iin~l.l'UeJ~V'U!?h~n'Uh1 (K) 
' ' 

1 "" d 
unlilm~l.lVl 

1-5 'U~ 
' 

nlilm~l.ln1~ 

""' vd 
m.J'U')VJ 3 

" 
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~ 

bnW6jl)n1~ 

'l..h~bij'Ue.Jfl 

Q.l "' 'Unm.J'UVln 
' 

' fl'Ue-J1'U 

80 

3. ?11l.ll'H'lt11n{] bbv1~m~~"Jl.ln~l.l'El~1~ 
~--------~----------~------~ 

Bii'l~~ hJvneJ'm1611'U'UeJ~m 'U hn:l m'1~~ mT'\!1 Vi'fl~ bb 'U'U bb uuvwlii'I'El'I.J 

oW'<il1~ru1ii'I'El~~ n~ru~ (Dihybrid Cross) bb'\.J'\.JVl~ii'I'El'\.J 

(K) rlel'Ub~(J'Ubb61~ 

Vl~~b~(J'U 

(P) V1~~m~l.ln1') 

bii'l1~bbii'I"J~Vl1fl11l.l-ri~ (A) 
" 

ul)u&inlilm~l.l 

~~bnl?l 

t1~&i m~l.l m~ 

b~f.J'U1 
" 

' ""' ' neJ'U b ~f.J'Ubba ~ fl'Ue-J1'U 

"" V1~1?1m')l.Jn1') 

tJ l)llii m ~l.l 

bb'\..J'\..J~~bn\?1 

V1~&im')l.ln1') 

b~tJ'U1 
" 

80 

' fl'Ue-J1'U 

~ 

bnrusrJm~ 

'\.J~~ blJ'U 1 'U 

~~~'\.J~~'U1tJ 

' fl'Ue-J1'U 

bnru.nm') 

tJ ')~ blJ'U 1 'U 

')~~'I..J~~'U 1 tJ 



88 

bn ru en n T':i"'I.J-5:: bihJ 

1. bbUU~·:nn~~~~ml.lnT~tJBu~rhJm'jl.Jn~l.l bbU\IA~bb'U'UbU'U 4 'j~l'i'u ~'i''ld 
A~bb'U'U 4 'E!EJb'Ubnru'Vi 'j~~uArum~ ~mn 

~ , 

A:::bb'U'U 1 m.Jb'Ubnru'Vi 'j::~uArum~ tJ1'u'\.J'j\l 
~ , , 

2. bbUU~\Ibn~~~~m'jl.Jnl'jb~CJ'Ui bbU\IA~bb'U'UbU'U 3 'j~~u ~\I.Q' 
A~bb'U'U 3 'E!CJL'Ubnru'Vi 'j~~uArum~ ~l.l1n 

~ , 

fl:::bb'U'U 1 'E!CJL'Ubnru'Vi ':i:::~uflrum~ tJ1'utJ1\I 
~ , , 

3. '\.J'j:; dJ'UC·Hl~l.l~YJEvn\lnl':i b~ CJ'U (bb uuu'UVinfl~ bb 'U'UVI~\Ib~CJ'U) bb U\11"1::: bb 'U'Ub U'U 

" 
2 ':i~~u ~\ltJ 

A:::bb 'U'U~'EJCJ~::: 80-100 i1CJ~~l.J~YJE ' ' CJ1'Ubnru"f'1 

hJ~1'Ubnru'Vi 



17, 111111RmihJ (~U"i'r11V 'ri~El~VI111ii'u11EJU'ri111V) 
" " " 1 ~vhm 'l\Jl 'll'~ LLe.i'Unl''l~ ~ n 1 'lL~ EJ'U~LLfi'1~1'111lJR ~ L .;iw~'~\1 

" . d t.l q &I.; 
1. LiJ'UmJ\Jn1'l~~n1'lL'lfJ'U~VI 

~lJ1n o~ 
D vml-!i D ~u-1\J-l'u\J1-1 

2. m'l~V1n'lnmm1'iL~vu11~1\hmm~mum'lL~vu~ 
~L1.J'U~L~EJ'UL~'U~1rl(\j 1i't'Un1'll'1EJtJ1V1ucl1~L'I-IlJ1~'Ul 

. D ~£J_, hJLU'U~L1tJ'ULUtJ~1A'lJ fl1'l'IJ~\.J'IJ1~~Vll'U1vltl 1 \J 
3. LlJ'ULL!:-JlJf11'l~~n1'iL~£J'Uf~ 

[J,l1 hJ'l 'li'l'1v'U 1~ 
D fl~'i\J'i'\.JU1_,~(;lJ'U1~tl hJ 

4. iJm~'UVLL'U~~'U'l ..................................................................................................................... . 

d WmJI "_,'IJV ............................................ . 

(tJ1_,l'111~v-lPI~ tj'lJQ) 
u V I q ~ f' 

l11'1-1'U1 nmJl'11 'l~ m'lL 'l EJ'U'l"lVI £J11'11rltll'i 

R''":~··~'".".'"~':;;.o0..?.!Yii.0?.e3Z'p;;~.l: .......... .. ...... . 
J ~ . 

"~~~;~~·~~~·····~~J{~·~~~~·~~j) 
,r1'1-11.i'1~1EJ1'll1f11'i 

"_,~() ........... ~ 
('U1EJ~ 1'lrl1) 

'lEl_,~rl1\J1EJn1'lL 'i_,L~tJ\Jf1tmJ1VIEJ1 

~~~(j{ 
....................................................................................................................................................................................... 

~-1~() .................. 7<~ 
(u1vn~~V11 5'\JltJ~'UB) 

~D1\J1Eln'l'lL 'i_,L~tJtJr1~r1lJ1YIEJ1 

89 
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1.1 ~~f11'iL~fJ'U~'i~'rrhH~V'U 
" 

):> 'IJ'm~v\J~1'ULnru<rl~mm:: 80 

~ 'IJ'm~v\JLll~1'ULnru<rl~oEJm: 80 

1.2 c.mm'iL~fJ'U~~~~L~mJ 

~1\.11\J~.: .. 1'1\J AlilL~\J~tJEJm: \:?J.'!.(:r 
~1tn\JJ .. ?. A\J fi~ntlu~mm:: ??.::?.~ 

" 
~ ,rm~v\J~1t~Lnru'IWvvn:: 80 

)> 'IJ'nC1v\J~1'ULnru'li"~tJvn:: 80 

~1\.11\J.\!. ... 1'1\J fililLtlt~¥tJv~:: ~~~4 
~1\.11\L~A. 1'1\J fllilLtJu-rmm:: .4.~.-.\~ 

2. lll1'UYln'c!W'i::tn'UnTi (P) 
\;-.... .., .,. , ~ .., ., • It) - f'l v l60 G6 r \JnL'W\J~1'ULnru<n•'U'l::~tJ~rumYi~mn ~1\.11\J~ ...... 1'1\.1 1'1\i\Lu\J'ltJV":: ..... : ..... . 

"-•'i'flL~"'":1"LflC\J"""l''"'~~·~"'nln1"'~ • PI ... f'l" "\lo_\3 ,.. w w <41"1 w il.w d-YI umwd 1 IIYI ~1'\J')'IJ ... .J .•.. f'l\J f'l\i\Lu\J')"tJfm._. ........... . . 
\;-.... '-' "' 1 !'I .., 1" 0 

\ "" ~~ '-' .., (7. '2.3 r \JflL 'SV\J~1'ULflC\J'rH\J'l::liltJ~fl.lf11Yi'r'ltl 'U v1'U1\J ......... fi'U A \ilL u'U'ltlV"" :J.: ..... .. . 

).> ilm~v\J~1'ULnru<n1\J'i::(ilu~rumYit.l~utJ1~ ~1'U1\J ......... 1'1\J AlilLD'U~tJv~:: ........... . 

3. lll1'UAru~~'eJru::tiuYl~t.J'l::~~~ (A) . 
).> 'IT m~v\J~1'ULnru<n1 \J'i::(i{tJf'lrumYi~~l n . 
).> 'IJm~EJ\J~1'ULflru<nL\J'i::(i{tJf1ruf11YI~ . 
).> oJm5v\J~1'ULnru<n1\J'i::(iltJfirumYiYm1i \i'1'U1'U ......... R\J AlilLU'U~uvm: ........... . . 
).> ilm~EJ\J~1'ULflru'fl1\J'i::(i{tJ~rumYit.l~utJ1~ ~1'U1\J ......... 1'1\J AlilL~\J~tJv":: ........... . 

ilcy"M1ua::~t.la"I"Ifl o- J , ~ 

:::::~::~~~~!.~~~~z;Q~~~~~~~A:).~~\:;;e;::·:: 
.................... :'0.~ .. 0.)~-~ ......... ~tt.:Y.;. .. 0.B .. ~\.m$_:.\.~-:'\ ................................................ ........... . 

fcm'I'Uvu.\J:: ;u.,.mmu.m'tl ~ , c>. 

............... /. ...... ~Q.~ .. 0S.?J.v. .. \.~.£) .. Y.?. .ffi.~.~~-~ .. <2-.ep..:\\.::0 ........................................... .. 

d ... 
~~~'lftl ......................................... ~~tl'U 

('U1En'i(iil f'lrl'r'l~) " 

fl~ L ~~L~E.JlHUm~lV1EJ1 



91 

.fl1rle.J'U"Jf1 rl 

e.J ~ f11 ':itl':i~ bi1'W r!W.fl1'W"I.J €J \1 61.M n :Uf1':i':i:J..J 
~ ~ 



" 1. fl11l..l~vl1lfl(lv'l 

b'Vll..l1~~wi'tJVl~n~m 
\1 

" 2. fl11l..l~vl1lfl(lv.:J 

b '\lll..J1~~l..J tl'U511l..J"1J1~ 

l"111 

3. fl11l..l~vl1lfl~v.:~ 

b 'Vll..J1~~l..J nui' tl"1Jv'l 

4. fl11l..l~vl1lfl~v'l 

b'\lll..Jl~~l..Jfl'\.JLJ(ll 

5. fl11l..lb'Vll..l1~~l..l~v 

m~'\.J1'Un11~~'U1 

6. fl11l..lb'Vll..l1~~l..l'tlv'l 

.!/ 
b'Uv'\1!1 

7. fl11l..lb'Vll..l1~~l..l'tlv'l 

'tl'U111l(I)TiJm~1 

8. m1l..lb'Vll..l1~~l..l'tlv'l 

m11im131 

9. fl11l..Jb'\lll..J1~~l..Jtl'\.J 

fl11l..l~'U 1-<iJ'tlv.:Jum~tJ'U 

10. fl11l..lb'Vll..l1~~l..l'tlv'l 

j\J bb '\.J'\.J 
\1 

92 

f'i1IOC 

1 2 3 4 5 6 7 8 9 

1.0 0.7 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

0.7 1.0 1.0 1.0 1.0 1.0 0.7 1.0 0.7 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

1.0 1.0 0.7 0.3 1.0 1.0 1.0 1.0 1.0 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

';j"Jl..J 0.97 0.97 0.97 0.93 1.00 1.00 0.97 1.00 0.97 



Jl1flt:.J'W1f1 .:! 

u~~~~5.n1~~~.:~~~n~n~~~1'Wn~~~~~~~ 
' ' 
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~ 
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l il rhlmHJ 

J r-

ji 

. 

~ il~IIU1Jl!JOll~f'iiN1JL)1llimi~l1Vll 

d .I ~ "" "" .fl1'WVI '1.3 u':i~61VI5.fl1'W"lJeWll~n'iJn"a':i1Jbb'U'I.J.fl11"llil'I..I11J (1:100) • 

1:: ~ 

I'! 

1,1 

I,, 

<) 

95 

~:: ~'-
.:u: 

1: li 

tll~O 



96 



97 

~19lfl~fl"3"3~19l'l~-J'..n-crn"afl'l"3 b ~t~cwi bb 'U'U 5E 
q ~ ~ 

~~'l~h~'V1t~1 offcwirm:J~~fl~1tl~ 6 

.,I 
'll€1 .. .. ..........•.......... ..•.. ... ......... •...•..•. ... .•....•.. 



I 

"" ... 
'll\9lnliln':i':i~'V1 3 • 

L~el-:1 n!Jn1':i':i1~n~~ti'tJmh-:~€l~':i:: (Law of independent assortment) 

fiT~i'ulil.:~ : 1 ~tim~£Jt!'Wlil1':iru1 L~eJ nfi1IPIB'U~fln~e~.:~~J;J\91 b oW£J.:j fi1\9lv'U b~ tl'd bb~::vh " . 
bfl~t~.:~Vi~1tJn1n'U1'V1 (X) ~-:~1 'W"Ilv.:~n':i::\911~fi11PleJ'Ub ~nn~e~.:~ 

" 

.,/~ "' !"I .., < ""'.,/ ~ !"I .., ' ' 1 
'V1 b\'lb u'U~~~'Y'lo':\l::!:Wn'lJ'U\91 bbf1::! b u'U?f\'l?fl'Ub Vl1 \91 

n. 2 'lJii\91 AB LLm: ab ~\91~1'\..1 1:1 

'lJ . 2 'lJii\91 Ab Lbf1::! aB ~\91~1'\..1 1:1 

fl . 2 'lJii\91 Aa bbf1::! Bb ~\91~1'\..1 1:1 

'l . 4 'lJii\91 AB, Ab, aB bbf1::! ab ~\'l~l'U 1:1:1:1 

2. ~IPI1~ii~ 'U 1 VlU AaBbCCDd bb(;)f1::!~'Uv~'U'U 1m 1:w 1'lJ:W':\l::!?I~1Wim~~'U~'Uhl~~'lJii\91 
" ' 

n. 4 

fl. 12 

n. 1/8 

fl. 1/32 

n. Ttrr x Tirr 

fl . ttRR x Tirr 

(;)1'~1 ~'~(;)eJ1ud 

lumJ'n ~'U?f'l 60 ~'U 
" 

1vi1uVIEJmU'U~'ULI'i'U A 

~'U6NbU'U~'Ub~'U B 
" 

'lJ. 8 

'l. 16 

'lJ. 1/16 

'l. 1/64 

'U. TtRr x ttRR 

'l. TtRr x ttRr 

1 ""' " .J' " 'lJb'W'lJ IPI'Ub\9ltl 19 IPI'U 

1uL~tJ'lJLU'U~'W~m.J a 

Jl'UL~tJLU'U~'U~ew b 
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5. ~1-u 1 vnJ'UeJ-:J~e:ml.J AeJ 

n. AABb x Aabb 

A. AaBb x Aabb 

n. h.Jb~m.J ~'U~\1 
" 

A. lub~t.J'U ~'Ub~t.J 

'U. AAbb X AAbb 

\1. AaBB x Aabb 

'U.1uVlc1n ~'Ub~t.J 

-:~.1'\.JVlcJn ~'U~-:J 
" 

7. fllV11'16'1eJ-:Jvh dihybrid cross bbU'Ub~t.Jltl'U~b:W'Ubi'16'1Vll'16'1eJ-:Jn\.J~'U 2 ri'UeJ-:J~lVlntl':i~m'.l 
" ' 

~1'161l'U'Uel-:J YJ1'W1Vl{fl'U~'U F2 \l~bVlltl'U 

n. 3: 1 

A. 9:7 

' 
'U. 1:2:1 

-:1. 9:3:3:1 

8. oUel 11'1Ael~ 'U 1 VllJ'UeJ-:J~'U~bbVl (pure line) 

n. AABB bb6'1~ AaBb 'U. AABb bb6'1~ AaBB 

fl . AaBb -:~. AABB bb6'1~ aabb 
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vim:T-:~miJ~lu1VJu: iJun e:i1~b~~~~eru 

m'U1Vlu : AAbb 

mh:r-:~miJ~1'W1Vlu : iJun e:i1~b~~~L.Vl.J 

m'U1Ylu : AaBb 

8~1 Ab,AB,aB,ab 

" b"ll~~~u-fr'UB'lJB-:!JJ-:Jm~1~AB " b"ll~~~u-fr'UB'UB-:~JJ'-:~n'a~1~AB 
' ' 
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..... 

it t...=..-
'--------M----------._------~ 

n\J m~~-n '11 m~CJ'U\J ~:M\fli fl'ljl~U bb '\J'\J'Utl~n1~~1CJVltlVl'Utl-:J EhJVIm CJ~ fl'ljru::; 1 'UiJ~ m ( B'U 
" 

btl'U~m1 'U~'U\Pl'U1n1~) iJ-:Jm'UtJ-:Jb ~1-nm~ 1~ 1~ n~1m 1'11~ 2 ri 1 'Ubb\91~::; b'll~~ bb~::; b ~tl-:J\J1fll1~'U 
" 

,!'U~-:Jt!V'IJ'U 1A~ 1~ 1'1l~ tii'-:J,!'U,r n b~CJ'U\J::; b ~'U 1Jl11~tl bb 'IJ'\J n1~~1 CJVl tJV1V11-:J~'U5n~~~J'U \J ::;(1 n 
\1 " , \1 

c flTVi'UVlb~ J~----------------.... 

1A~1~1'1l~ 1 

1m1~1'1l~ 2 

w = iiun 

H = ii'Uv'U'U1V11 Vlqj 

iiun~'U~V11\l I'Uv1VI'\l 
... ~ 

Yi'U5V11~ , ' 

WwH 

w = hJiiun 

h = 'UtJ'U'U1Vlb~n 

wwhh 
-------~-----------L-------+---------------·------~ 

_I 
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~1 'W 1 VlU"UB-:~~ BlJ-:~i1~1 'W 1 VlU bb uu ~B 1ll 1'1l n'U ( wwhh) ~1ll1'j e1 ~ ~1-:~ b'IJ!;j ~~u~'U5(~ b iJ 1ll) , 

Hi'bbuu 1~u1-:~1 ~,Ym~EJ'U 1 ~,rm~EJ'Ub~CJ'Um 'U 1 Vl~~btl1ll"Ut~-:~~mr.:Jm 

Meiosis I 
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1 t-111 n b~ CI'U b ~ CJ'U(;)")e) n1~1b ~e:J bbMl.:J ~'U~.:J'U'Ubb~~ ~ 1A11:W 1"1l:W'IJe:J.:J 

1"11 1nl'l bb~m~ bb uu~1~~1n nl'.i~'U~'UB'IJB.:)YIB bb~~ mJ~.:j m~.:j 1 'Ubb~'Um~-t'l.:)~l.:J ~1 mJ'U 1 t-1b ~CJ'U~ , 

Mother (WwHh) 

Father 

(wwhh) 

~1"LJ1vn:i = ~1"LJ1v11J = ~1"LJ1Y11J = 

~1"LJ1Vlu : ~1"LJ1Vlu ~1"LJ1Ylu : 

~ ~ ~ 
1 ,X.Um~£~'1..1~1 'U 1 VJU'IJ e:J.:)~ n~.:) n'HN 1 'U\911'.i1-:J~'Ub 'U\9lvl 

......... 

..c 

..c 

1 

'U 

wh 

wh 

wh 

wh 

bbll (WwHh) 

wh wH Wh WH 

~1"LJ1vn:i = --

~1"LJ1Vlu 
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1 ~,r m~t~t.rvhn~ m1l.!n11~1~B'Ii~'t.~5f"11i;'\IW1'VB'~~'~ m 1\91t~i;'ll.!l.!~ 
' 

n11L U'ULL:J~'Im LLGi~~el~'l m L ~e:JVI1flb 'Un11~'\J~'U5LL~~t:-J ~I'\~ fllJ\Im ~1 m!'Uu'UYiflt:-J~ n11Vh n 
'I) ' 'I) 

~11l.J~'I1'U1un~m1l.! 

(
r.., ~ 

1Mm'llmru -, 
~ '' J~------------------------------------------~~ 

1. u1:::~~~1u11'1bfl1bl.J 1'1ll.Jc;l--w 1meJf"lfl~l.J n1VI'U\91~'1Jel'ILL vi'l1meJf"lfl~l.J LL~~~(9)~'U 
""'V 

u'U1me:Jf"lfl~l.!c;l--wm~m~~~1\11 n'U n1VI'U\911m1l.!1'1ll.!11'1mt~ 1m1'1ll.!Li'lf"l 'VB'I~B 
' 

LL~~LLl.J 

2. tl1VI'U\91~n~ru~~b'Ub'U1v11J LL~~YJb'U1Vl1J'Vel'llJ'Imb'Ubfl1bl.Jb'1ll.J11'1n1tl (6 rl) LL~::: 
'IJ 

bfl1bl.Jb'1ll.!Li'lf"l (1fi) 
'I) 

3. tl1VI'U\91bfl1bl.Jb'1ll.J11'1n1tJ'lJd~neJ'Uc;)'W 6 rl LL~~1m1l.!1'1ll.!Li'lf"l 1 rl ~'11'U 
'I) 'I) 

1m 1l.J 1'1ll.JLL~~~ri~~ 1c;l~'U1U LL 'U'U~ LLI'I nllh'l n'U~'I L U'U~'U~ tllVI'U\91 ~ n~ru~YJ1 'U 1 VlU'Vel'l 
'I) 'I) 

lJ'ImLLI'i~~l'11 

4. ~1'U1'U'VeJ'I1mBf"lfl~l.J ~'UeJVn'U~l'UJ'U~\~CJ'U 1\91 CJlJ'I mLLI'i~:::fi~::: 1c;l LL vl'l1me:Jf"lfl~l.J 
" 'I) 'IJ 

7 ri U1~flel'U~'W1fl11l.J1'1ll.J11'1n1tl~L~tl1 1 ri, ~LVI~el'l 1 ri, ~~l.J 1 A, ~.Yh 1 ri ~Jl 
'U \J \J 'U 'U 

L~'U 1 A ~'V11 1 ri LL~~1m1l.!1'1ll.!Li'lf"l~LL\91'1 1 ri 
'I) 'I) 'I) 



1fl~ 1:w 1"1l:W~1'ln1CJ 

12 bbvi-:J1m1:w1"1ll-lb~f'l 2 bbvl-:J~-:!,1\JlJ-:Jm~~iJ'1l(;)1fl~1l-l1"1ll-lb'U'U 2n=14 (~\~CJ'U~~hi'-ru 
' " 

'IJ~~~~b~f'11 ~bvtiJ8'Un'Ub ~81 ~b<U'1 hm-:Jn'U ~~mft~um~CJ'U~-:J b U'U~-:Jmb~~t~Ji'CJ~~~8:w 

~~~61:W~'U5~1~-:J b~1~'U5'1l8-:J~-:Jn~~81 'IJ1 'UlCJ~61:W~'U5~~!;\8-:JiJn1~bb Li-:J b"llfl~ b ~861~1-:J , , , 

1 " "" i]~ d 1 ~" ,.,J" 1 ".., ... ~ " 0 
' 1 1 1 d Q 1 (;)CJ~~I1l8-:Jb~8n~'Ub 'UY1~8 ~bb~:;b(;)IJY1~8-:Jn1~ vt'Um~CJ'Ub(;)V11bbV1-:J r1~ :w "lllJVlbn(;) 

~1nnJ~bbU-:Jb"llflfl'1:w18"861Hi'b"llfl~~bU'U Haploid (n= 7) b~8vhm~'\.Jl)61t!5n'U 

5. b~8um~CJ'U~~fi1vl'bb~l1 ~u'U'Vimi'n~ru~b"llfl~~u~'U5 YJ1 'U 1 VJU bbfl~~ 'U 1 VJU'1l8-:Jyj8 " , 
bbfl~bblJfl-:Jm~1-:JU'UVin bbfl~vhm~'\.Jl)61'U51{;)CJ 1vl'b~8mb vi-:J1m 1l-l 1"1ll-l bbfl~~u~n'U\>nl.l 

vt~nm~bbU-:Jb"llfl~bbUU 1l-l 18"861b~m..J 1CJ-:J1 'IJfi-:Jm~85mCJn~bb~-:JnJ~bwnn'U bbfl~ n~bb~-:J 
m~~l:w mi:w nt~mh-:J~61~'1l8-:J bl-l'Ub(;)~ , 

6. b~m"llfl~~u~t~5'1J n61t~5nt~bb~l 1 ~~b~CJ'UUt!Vin~1 t~1 VJU YJ1 t1 1 V1U'1l8-:Jfl n~-:Jm 
~ d.J \J '\J 

IJ ... ~1.1 v ..Jo ~ll 
~~8:wl1(;)~u b vt61lCJ'l1lJI1l1l-lfln~ru~Vln1VI'U(;) n 

" 
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" 
n. 

w~rmM. WNtrt11 w~,etu~ WNtu~ rt~Q1JJ ~t G.M. rt11 
"' ' "' ' "' ' ' 

n. 
(:lA. t !b 1~ (;b!A.Vt~ !b U~G ~~~G11 (:IA.tlbl~ 

(lLfl.~~l'\ 11) L)0 K_?~rliFI.U~rt~n.U.!!b~~ ~LU~L~rtll.l rtl ~l.ll 

n. n. 
W~rtGM. W~rtrt11 W~rtU~ w~rtu~ rt}Q1~ ~t GM. rt11 

"' ' "' ' "' "' ' ' 
n. 

(:lA. t !b 1~ [:biA.t!b~ !bL~G ~~~G11 [:biA.t!b~ 

(!bt1LP,~~I'\ 11) tJo. t !b~~LU~rliFI.U~rt~n.ll.l!b~~ ~LU~L~rtll.l rtl~l.ll 
" 

f\ f\ 

W~,CtG~ W~rtrt11 w~rtu~ w~rtu~ rt}Q1JJ ~t GM. rt11 
"' ' "' "' ' ' 

n. 
[:biA. t !b 1~ [:biA.t!b~ !bL~G ~~~G11 [:biA.llb~ 

(~lft~~l'\ 11) l~~~rliFI.U~rt~n.ll.l!b~~ ~LU~L~rtll.l rtl ~tell 

f\ (\ 

W~rtGM. W~rtrt11 w~rtu~ w~rtu~ rt~Q1JJ ~l GM. rt11 
"' ' "' ' "' "' ' ' 

f\ 

[:b!A.l !b 1~ [:biA.t!b~ !bL~G ~~~G11 (:lA. lib~ 

(rt~~~l'\ 11) ~LVb~rliFI.U~rt~n.llel!b~~ ~LU~L~rtll.l rtl ~l.ll 

f\ n. 
W~rtGM. W~rtrt11 w~rtu~ w~rtu~ rt}Q1JJ ~t GM. rt11 

"' ' "'' "' "' ' ' 
(\ 

[:btA.t!b~ [:biAtlbl~ [:biAt!b~ !bL~G ~~~G11 

(~G~Vb 1~~1'\ 11) Gl.l~rliFI.U~rt~n.ll.l!b~~ ~LU~L~rtll.l rtl~l.ll 

f\ 
" W~rtGM. W~rtrt11 w~rtu~ W~rtU~ rt~Qm ~t GM. rt11 

"' ' "'' "' "' ' ' 

[:biA.l!bl~ [:11Atf1~ 
(\ 

!bU:JG ~~~G11 [:b!A.llb~ 

(W~1~~1'\11) UQ~rliFI.U~rt~n.ll.l!b~~ f1LU~L~rtll.lrtl~lell 

rt11U!!UUIA.!bn.t-L1L~ 
~ ... "' 

90l 
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~1'U1Vlu bbe:J~~~ e:J(Jb'U m'U1Vlu YJ1 'U 1 VlU .., 

' ' 1~ ~btl1l.J "' "' '"' ' "' bbl.J "v'le:J ~nl.J·:Jn~ ~nl.J\lm bbl.Jl.J\ln'j "v'le:Jl.J\ln'j .., .., 
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r ,>.. _( -. ---., 
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1m1:w1'1l:w X 

1m1:w1'1J:w Y 

w: iltln 

L: fle:JCJ11 

N: V!1~CJ11 

H : lJ'Ue:Jm~\J:wn 
" 

"' "' "' "" .J M : l'U'Ul'V1Ple.J (1?1e:J~:Wvt'U1:WVlvt1~) 
" 

1 '"":"I w: :w:wun 

~ 
n : V!1~61'U 
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i~ ------------------------------ - --

~mJ'-:~miJYJh.t1vn:i: iltJn ~~~L~~1rim.1 

m'UhaJ : AAbb 

LLl.h.J-:~miJYJ1'U1vn:i: iltJn ~~~L~mL~l-l 

\[t'Uhn:i : AaBb 
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~el'Urhm~.nvhJb~:u 

1. n-!;)'UeJ~ 1 'tleJ·m.Jm(;)~ (Mendel's law of segregation ) n~'n1111eJ~1~h bb~~eJ5'U1CJ 
.., d d 1 1 "' 0 <V ~ <V .Jq ?:'1 .., 

n!)'tleJYl 1 'tleJ~b:U'Ub(;)rlb'lieJ:U CJ~ un"\lm':i:Un1':i"'l1~eJ~~'Uqmi.'1m'tleJ~:u~mYlb'llb:U 

1eJP1fl~:Ubb Yl'l.l 1m 1:u 1'1l:u 

2 . n!)oifeJ~ 2 'tleJ~b:IJrlb(;)~ (Mendel's law of independent assortment) n~11H'".i1eJ~1~h 

LL~~eJ5'U1CJ n!)oifeJ~ 2 'tleJ~ L:U'UL(;)m ~eJ:u 1CJ~ 1 'Ufl"'l m1:u m1"il1~ eJ~~uqf'111.'11?1~'lleJ~~~ m~ 

1-S'hJleJ~:UbbYl'U 1m 1:u 1'1l:u 

3. L Vl\?11(;1~ n~~ m~~:U~ n~ru~u1~e:J~1~ L VllJe:J'U~mLli Llfl~ L Vll?11(;1fl mL(9)m~flwinn~mLllfi 
, "' , \J 'U 

d vqdv d t cv 

LVI CJ1 nu"'J~:u~ n~ru~YJ bb()l nl?11~n'U 
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..... 

.fft.~"i.Jfl1£Jfl11:U~ (Elaboration) ,.. 
;J.;. 

j- 1~ 
·-~ 

r? ... ~. 

L'Uihm-a-a:u~ \ . 5 ) lilB.:~vh~ J 
" '- - -· .. . ,, 

" . 
n{]m'l'ci1tJVJB(>)Vl'VloW'U~m'i:u'VB--m.J'UL(>lfl iiB~~-wn'U 2 -iJB v1'lt1 n{]-iJBVi 1 'VB'lb:U'UL(>lfl 

~B n n Lb 'lri'l n11 bbtJ n~'l:W1 '1 A11:Ul1 "~'U~B ~ n'U L U'Uri '1~ bbtJ n e1 e1 n'l1 n n'U 1 tJ b -iJ1~ A'Ufl ~ L'/Jfl ~ dJ '\J '\J '\J 

~tJoW'UB" b:U'Ub(>lfl 1~vh n1'i~~:UoW'UBii1'U~1 bb tJtJ Monohybrid cross i-1~eln1'i~~:u.W'UB"r1~'l 
' ' ' 

~n~ru~J'U fln~~:u F1 ~1~ :W~n~ru~LU'ULYltJ'l~n~ru~L~tJ11'U'1lru~~fln~~:u F2 '1~1im1 
~ ~ 

LL~(>l'leJBn~B'l~n~ru~ ~B ~n~ru~L~'ULLfl~~n~ru~~BtJ 1 'UB\Jl'i1~1'UYJ1 'U 1 VJU L~'U:~BtJ LvhntJ 

3:1 Lbfl~:Werm1~1'U~t'U1Ylu Lvh 1:2:1 v1'l1tJ~ 1 
~ 

P genoralion 

P gametes 

F, gonoratlon 

eggs 

F, gametes 

F7 genoralion 

I 

Allolo Koy Phenotypic Rallo 

T • tall plant 3D tall 
1 = short plant tO short 

1'Wm'i~~:u.W'U5~'W'l1'iruTW~B:Un'U~B'l~n~ru~ i-1~B Dihybrid cross L'li'U nl'i~~:UoW'UB 
' ' 

I 1J ~ .Je>~ ~ C1l dl CV t..l .0 .J_, .::J I col .c,l .o, I .:.. L1 I I 

1 ~1-111-:l(Pl'U m Vl:U L:Ufl (i) nfl:u Lbfl ~?I L 1-1fl 'El'l ntJ (Pl 'U m Vl:U L:Ufl (i) tJ'U bbfl ~ ?f L '1.1 m ?t:u:um 1m (Pl't.J'W mL:u 
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rryy ~-!!lum~~~1-!!b'llG1~~uw'Uq'IJB-!!~1~'U l'i''U~~~~L'UlvnJ RRYY ~~~~1-!!b'UGl~~'U~'Ufflvi'bU'U 

RY ~'\Jbb'U'Ub~E.n l'U'1Jru~~l'i''U~1~ii ii~'U1vn:l rryy ~~1-!lb'1l~~~'U~'Uq1vi'bU'U ry b~~'Ubb'U'Ub~F.n 

b~'Un'U ~-!l~~~-!l~m1~~n Fl ii~1'U1vn:l~bU'UbmVIBhhn~ 'IJB-!I~'U 2 (;]1bb'l;1'tl-!! AB RrYy b~~n11 
'\J 

Glnt:J~l.J?IB-!!~n~ru~ ~ii~n~ru~bl.J~~n~l.J~b'l;1~m~-!1'1;1l.J~ bb~~'l;1~-!1~1m1'Ubdv'IJ~v~1~~n~'U Fl 
'\J '\J ' 

~~l.J{9]1bB-!I~~?t~1-!lb'1lG'l~~'Uq1vi' 4 bbuu AB RY:Ry:rY:ry 1'Uel'm1~1'Ubvhnu 1:1:1:1 ~1'U1wJ 

bbG'l~YJ1 'U 1 VI'U'IJB-!Ii'U F2 ~1l.J1Jfi'l;111~~~n1J~~1-!I\i11~1-!l Pun nett square 

Parent 
generation 

First 
generation 

(F 1) 

Second 
generation 

(F2) 

Ill 

~ 

YYRR 

Gametes 

@ 
1/4 

@ 
1/4 

@ 
1/4 

@ 
1/4 

0 
1/4 YyRr 

yyrr 

Sperm 

@ @ 0 
1/4 1/4 1/4 

9/16 J 
Yellow-round 

3/16 

Green-round 

3/16 <& 
Yellow-wrinkled 

1/16 
Yyrr yyRr yyrr Green-wrinkled 

'\.Jd "' tda IJ "' "' 'a VI 2 n1'a~61l.J'V'l'U5'VI'W~1'HU1'W'Hll.Jn'U6Hl-!l~n~ru:: 
'\J ' 

~~ b i1'U 1vi'11 b'UG'l ~~'U~'U5'1J B-!1 ~ 1 tJ'l;1~ -!!1 'U bb uum e) n 1?1~~ ~'IJ n ?I'UB n 'U b'U~ ~~'U~'U5'1J B-!IB n 
' ~ ' 

~1tJ'l;1it-!!1vi'VI n bb uu bbG'l ~ bdeJ~1l.J"ii' 1'U1'U ~ n~ru~~ bb?l~-!1 BB m '1;1ii B'U n'U?t~'IJ~1l.J b U'UB m1~1'UYJL 'U 
' ' 

1 Vlth vh nu bl.J~~ nG'll.J~ b '1;1~eJ-!I:bl.J~~nG'll.J~ b ~tJ1 :bl.J~~~'U~b '1;1~e) :bl.J~~~'U~ b ~ tJ1 b vh nu 9:3:3:1 

tmn~1ndb ~B 1 ~~1 ~ 1 'Um~vhm1l.Jb .u'1 h V-!!iiBmb 'U1VI1-!1'1;1~-!1~~~?11l.J1~di bm1~"vi"~Gl'IJB-!I m~ 
~~l.J~'U~bb'U'U Dihybrid cross 1~tJ'i'l~1~ru1ViG1~~n~ru~bb'U'U Monohybrid cross (1)-!1,1 
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~nt;ru:;~ 1 AeJ~nt;ru:;~tl~1'1'VeJ'II.l.l~~ 1.'1i'U ~'UvJm1.lJi11.~~m=tl.leHwnu1.l.l~~~'U 1~1.1n~'U F1 ~ij 
\1 , 'V " 

~tl~1'11.l.l~~n"l.l~'lvtl.l~ 1.1.1.1:;tJ~mJ1~ F1 ~~l.ll1111.e:J'In'l:;1~"n F2 ;5-:~n~~~1'UI.l.l~~n"l.ll.vhnu 
~ ~ 

3/4 
~~ IQ..I CV~CV I I~ I W:1ct IQJ 

1.1.1.l:;l.l.l1.l~t.J'UI.vnnu 1/4 ~'I'U'Ue:Jm1~1'U~~vt11'11.l.l1.l~n1.ll.l llle:J l.l.li.l~t.J'U 'l'll.vnnu 3:1 
d ct v ~ Q.l QJ~ '' d col .J 

l.l.le:J ~" m~ ~"~ nt;1 m ~ ~ ~l.l'l"l'Un~ e:J-:11.1 nt;ru:; e:J'i:l nl.l 1~-:~'U 1.1.~ ~-:111 A'V e:J'II.L e:J 1.1 1.1 i.l'V e:J'I tJ'UVlA 1 u Al.l , ~ , 

e:Je:J mnnn'UI. 'li'U n'U€1~1-:~1. tl'U~61~:; l.l.J'U ~.~" ~-:~11i1'tl11.~'Ue:ln!J m~~~ tJVleJ~~ nt;ru:;Vl'l'I~'Uqm~l.loU'eJ 

~ 2 ;5-:~i1~B11nf11.1. 'IA-:~m~TJl.ln~l.ln'UrJ~1'1~61~~ ~-:~ffi'lm1l.ll1 "A'VeJ'II.I.e:Ji.l~i.l'VeJ'I~'Uvt~'l'l~ 
~ , ~ 

Ll.t.Jne:Je:Jn'l'lnn'U 1 tl~'Jl.ln~l.l e:J~1-:~~~~~nu l.l.e:Ji.l~i.lvt~'I'VeJ'I~'UBnrivt~-:~ ~l.l.t.Jne:Je:Jn'l'lnn'U "~'1'11n , ~ 

nn.Ue:J~ 1 'Ve:J'II.l.l'UI.~i.l n~T:d1 ~'U'l~rJ~n'UI. U'Wri 1.1.1.1~'1~1.\.t.J ne:Je:Jn'l'lnn'U 1 tJ Erwllmhl.~i.l~l.'ll"~ 
~ ~ ~ 

~U~'U51 'U'Vru~~ nnoUeJ~ 2 nn~11l11.1.~":;eJ'1.l~"'VeJ'II.I.~"~rlV'UJ'U'l:; I. oU1 ~'Jl.J n~l.J tlU 1.1.€1" ~"'VB 'I 
, dJ \1 " 

Bnrin'WI. U'U 1 tl€1~1'1~~~:; v1-:~tY'U~'I~1l.l1~~~~1'11.'1l"~~U~'UL5'VeJ'I1.l n F 1 ~i1~1 'U 1 VlU RrYy 1~ tJ 
~ , ~ 

1.1.€1"~" R nu r l.l.t.Jne:Je:Jn'l1tl'U 1'W'Vru:;~BnrifimLeJ"~" Y 1.1."~ y !.'li'UI.~t.J1tl'U~'I1~1.'1lmi~u~'U5 
~ , 

4 I.I.UU A8 RY Ry rY ry 1'W~~~1'UI.vl11 tl'U 

Fl11l.l~l.lw'U5-a:;'Vl"hm!].Ut~~ 2 'VB~ l.l.l'UI.{I)ftl.l.ft::m~l.l. u~ 1.6111.lcl' 1.1. uu 1l.l 1t~~ffi 

'11nn1~Plnt;11.~eJ'In!JoUe:l~ 2 'Ve:J'II.l.J'U\.~1.1-n ~11. ~1l.Je:J'I1 'UI.I.~~l.JV11'1~1lVltJ11.'li'Ub~tJ1 nun!] 
1.1 d ~ I I I I C1it. ~ ll CV I 

'VrJVl 1 'Ve:J'II.l.l'UI.~"'l~l. vt'U11 n!JI.I. vt'ln1~~1l.ln~l.le:JtJ1'1eJ61~~'U ~8~A1.le:J'I num:;u1'Un1~1.1. U'l 

l.'ll"~ I.I.UU1l.l1e:J~~~lm'li'Un'U A81'U~~t.J:; Anaphase 11m1l.IL'1ll.l~l.vtij8'U~I.Lt.Jne:Je:Jn'l1nn'U '1:; 

~1m~m.U1~.ff1 1.'1l""1~t.J~l.l~'Wnu Centromere 'l~i1'U 1 tlV11'1.ff11~ t.Jnl111e:J~1'11.'li'U LA~ bl.l L'lll.lrl~ 
~ , ~ 

1 viiif'h.~ G mJtY'Wv'l'il'il~bbEJnhJnu 1m1l.l1'1ll.lrivi 2 viiiEi'W Y ...,~mbvnhJnu1m1l.l1'1ll.lBnri~i1~'W 
~ ~ ~ 

y I.U'U!?i''U v1-:~tY'U ~-:~ffie:Jm611~1.'1l"~~u~'U~ 4 I.I.UU ArJ GY, Gy, gY 1.1."~ gy 1'W~~~1'UI.vl1tl'U Ae:J 

1:1:1:1 
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b~ mr n b ~ ~iJ1(;) b oU111il n£] bn ruov1 n'l':i~1 ~Vle:J~Vl1\l~i.lqm':i~V11~ n{J'lJe:J\1 b~iJ b~~ bb~'"J lil1 n 

Vl~nm':it1'~1ln':iC1U1m~~bb tl"'11.Unum':iVI1~"~'W5'lJv\ln'l':i~~~~wfl iJ~tlbb uu\911\1 11(1) b ~"' 1 iJ 

mru~lJ~iJ 3 ri ~~~&il1bUiJ AABbCc n'l':iVI1b'll~~~U~iJ5nlil:::1-tlVI~nm':ib~~1niJb~vn11Yh 
" ' 

Branchino fiv ~iJrl AA liJ:::bb~Jne:Je:Jn1(;)1tlbb'U'Ub~tJ1fie:J A ~\l'\l~hh1~n~~1(;)~\l B bb"~ b ::> \1 \J , 

b~iJb~t11nu ri A bb~~ B n'\l~~1ln1t11'll11~n~~1(;)~\l C bb"~ c b'W11~u~tT'U AABbCc ~~1\1 
" ' 

< B-AB 

A b- Ab 

a<B- aB 
b -ab 

1hu'1ut!llfe:aii~uwu( = 2" 
n=~hU"JU~UU~tilu 

heterozygous 

Genotype AaBBCcDd 

o- ABCD 

/C <:: d - ABCd 
A-· B 

\c<D- ABeD 
d- ABed 

D- aBCD 

\c<d- aBCd a - B 
e<D- aBeD 

d - aBed 
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n1<arlTLnruvnei{91·ncl1'U ~1 'Ul 'Vl'U bb~~w1 'UlvnJ 

1 'U fll';j A' 1'Ul ruvt1eY 1?1 ';i1~l'U ~1 'U hn'J bb~ ~YJ1 'U 1 VlU (11ll1'Hlvh 1(;)(;)1 CJ m ';iVhn ';i ru1Vi~ ~ 

~n~ru~l'i'lfl~1'lb~'U f1l')r..J(11Ji~\n5';i~V!l1'l AABBCC rl'\J aabbcc ~n F1 ~1(;)~fl AaBbCc b~fl 
' 'IJ 

th~n Fl r..J(1:Wrl'Ubfl'l n\JdJ 3 A Monohybrid cross ~flA'Ufl'l Aa rl'\J Aa n\1~1(;) ~1'U1Vlu 
'IJ 'IJ 'IJ 

1/4AA: 2/4Aa : 1/4aa YJ1'U1Vlu 3A :laa, A'Ufl'l Bb rl'\J Bb n\1~1(;) ~1'U1Vlu 1/4BB: 2/4Bb: 
- " 

1/4bb YJ1'Ll1Vlu 3B :lbb bb~~A'Ufl'l Cc rl'\J Cc n\1~1(;) ~1'Ll1Vlu 1/4CC : 2/4Cc : 1/4cc YJ1'U 
- " 

1Vlu 3C :lee 

Vl1ntl1V!'UV11~~'U A fll'\Jfl:WvJ'U(1'l ~'U a fll'\Jflllvl'Ub~CJ ~'U B fll'\Jfl:Wb:W~Vl~bVI~fl'l ~'U b 
" \1 , , 

~.o::;llld d d d dId 0 

mu~:Wb:W~V1(1b'UCJl CJ'U C fll'U~:Wb:W~Vln~:w bb~~CJ'U c mu~:Wb:W~V1CJ'U b:W€1'\..!1 Monohybrid 

cross 'U€J'l~'U~'l 3 ~d:w1vt1fll1ll~bb~~~m'U1Vlubb~~YJ1'U1Vlu bV1CJ15 Branchin~ 1(;)~-:J,j' 



1/4aa f--• 

1/4 88 

1/4 bb 

1/4 88 

1/4 bb 

1/4 88 

2/4 8b 

d • 
R'li3JmL(;l~:: genotype 

1/4 cc 

2/4 Cc 

1/4 cc 

1/4 cc 
2/4 Cc 

1/4 cc 

1/4 cc 
2/4 Cc 

1/4 cc 

1/4 cc 

2/4 Cc 

1/4 cc 

1/4 cc 
2/4 Cc 

1/4 cc 

1/4 cc 

2/4 Cc 

1/4 cc 

1/4 cc 
2/4 Cc 

1/4 cc "' 

1/4 cc 

1 AA88CC 

2 AA88Cc 

1 AABBcc 

2 AABbCc 

4 AABbCc 

2 AABbcc 

1 AAbbCC 

2 AAbbCc 

1 AAbbcc 

2 AaBBCc 

4 Aa88Cc 

2 AaBBcc 

4AaBbCC 

8 AaBbCc 

4 AaBbcc 

2 AabbCc 

4 AabbCc 

2 Aabbcc 

1 aaBBCC 

2 aa88Cc 

1 aa88cc 

2 aa8bCC 

2/4 Cc "' 4 aa8bCc 

1/4 cc 2 aaBbcc 

~ 1/4 CC 1 aabbCC 

1/4 bb --------.. 2/4 Cc = 2 aabbCc 

1/4 cc = 1 aabbcc 

phenotype 

~.JLV.~u.JnN:u 
" 

~.JLVI~tl.JUU 
" 
~..:~Liitnmn.J 
" 
ff.JLiitnna:u 
'IJ 

ff.JLiill'1!.h1. 
" .. 
~.JLVIflu.JnmJ 

" 

ff.JLV.~tl.JUU 
" ... 
R.JLV\fltl.Jnfl:U 
'U 

..t .. 
LGHJLV.fltl.Jnfl:U 

.)' .. ' 
L~ fJL V. fl tl.J !.J'U. 

..t .. ' 
L<;lrJL'III<HJ.J[JU 

..t .. 
L~!..IL"l..!..l'1n~:u 

.J' .. 
Llil!..IL'lJtnnfl:u 

..t .. ' 
L~!.JL"JJ!.J'1!.JU 

117 
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eJ ~1-:~861';i~"il-:~rh'W1 ru'Vl1 

1.1 ~'W F1 ij~1'W1Vn.Je:J~1-:!h 
' 

.. 
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I q Ql q 

b\l(;ltlbb UU'V1~61BUf1B'Ub ';i~'U bb(;l~'Vf(;l-:Jb ';i~'U 

b~eN n~fl1';i';il~f1~~n'U€1~1'1B?l';i::; (Law of independent assortment) 

v 
"()€) n "() fl \l 

1 X 

2 X 

3 X 

4 X 

5 X 

6 X 

7 X 

8 X 
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d Q./ Q./ cf Q I c::lll Q./ c::lli d 
m'a1..:J'Vl il.l bb 'U'U'Vl~~eJ'U1 ~~&l~~'l'V15'V11..:Jn1'ab 'at~'Untn.Jb 'ati'Ubb&l::'Vi6N b 'ati'U b 'aeJ..:J 

n1 'ati1 ti'Vl eJ ~a n~ru::'V11..:J~'U 5 n 'a 'a~ • 

n. Bb x Bb 'll. Bb X BB G) Bb X bb \l . Bb X bb 

2. ~ m~ru~ b~'U nu~ n~ru~~ewl'h\l n'UB~l\l h 

n . ~n~ru~b~'U~~bb~~\lBBn hi\~m U'Wbm vm 1 ~ 1'1Jn~bvhJ'U 
'll . ~n~ru~b~'U~~bb~~\lBBn 1~b~m U'W~m.m 1'1Jn~bvhJ'U 

G)~n~ru~~m.J~~bb~~\lBBn1~b~mtJ'W~B1~1'1Jn~bvhJ'U 
.., " 1" d ~I 'i' 1 .., .., \l. &ln~ru~~m.J~~bb~~\lBBn ~b~Bbu'UbmVlBb~ '1Jn~Vl1\l'Y-l'U5m~~ 

' 
3. n!JoVB~ 1 'llB\lblJ'Ub~&ln~TJHl1B~1\lh 

~~'Ubb~&l~~~muAl.Jbb~&l~~n~ru~Vll\l~'Uom~l.J'UB\l~\lil~i(J)~~ ~ ~ , , 

bwn\1)1~1 n n'Ub U'UB~~~ 1 tJ~ b'IJ&l~~u~'UBbb~&l~ b'IJ&l~ 
'\J ' 

d I I d I CV CV Q c:::.i o:lfQ 

'll. EJ'U bb(J) &l ~AVl mu Al.J bb(J)&l ~ &l n~ru~Vll\l Y-l'U 5 m~l.J'll B \l ~ \llJ'll1 (J) ~ ~ 
'\J ' ' 

i:-J~lJ~'U~tl'Ub€l\l'Y-lUl11~1'U F1 &ln~bVll~\lVIlJ~ b~ml1 1'W F1 1:-J~lJ , , ~ , 

tl'UbB'l1~1'U F2 ~B~b Vll 9 5 \1)1 bb&l~~~l 25 \1)1 ~1 'U 1 'VlU'lJB\l~Bbb~ 

bb&ld'U F1 ~B-b'B1~ mmhlii'u rl1'Vi'UI'l11X A=Ad'\JAlJ\I)l~bVll a= 
' ' 

n. aa x aa , Aa xAa 

@AA x Aa , Aa xAa 

'll . Aa xAa , Aa xAa 

\l. AA x Aa, Aa x AA 

IOC p r 

1 0.52 0.30 

1 0.54 0.50 

1 0.72 0.39 

1 0.67 0.20 
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d Ql Ql c!. d I d Qld d 
~1"a1~'Vl u.l LLUU'V1~6'!BU"J~~"mu)'V15'V11~n1"ab"aV\JnB\JL"aV\JLb"~'}H'l~b"aV\J b"ae:l~ 

n1"ad1V'VlB~~m~ru~'V11~~tJ~n"a"a1l (vie:~) 

5. 1Wl1'H·H'I1Jti'1 2 6'11CJ~'W5 ~€lti'"J~'W56'1~ ~-:JbiJ'W ~n'\~HI.l~b~'W 
' ''U 

(dominant) n'Uti'"J~'W~b~fJ ~-:Jbtl'W~n~ru~~€lfJ <recessive) thln!J 

l1L~~n~'W Fl b U'W6'1-:J : b~CJ = 1:1 m 'W 1 'VlU'U€l-:Jti'"J~'W~€lLblJ ~€loU€J1(j) 
\1 "' \1 "' 

n. n x tt 'U. Tt x Tt @Tt x tt -:J. n x Tt 

n. Tt x n 

fl. Tt X tt 

'U. n x tt 

G)Tt x Tt 

~b tl'WB611~~e:Jn'W m'l~ 1 'Wbb~~~illbb~tl-:JbbeJ~~'W~~-:J'OJ~~lJ~mbeJ~~'W 

bb'U'U6'1lJ\j1ru (complete dominant) l(j)mh~tJ(j11'1X 
d 0 I d d d dil d~~ ~ !d~~ 
CJ\JIJ11bb~WI'Vl 1 lJ 2 bbe:J~~'W fl€! W=lJun, W=blJlJun 
d 0 I d d d <d ~ 
EJ'W~JJ1Lm'W-:J'VI 2 lJ 2 bbe:J~~'W fl€! L=fle:Jm1, l=fle:J6'1'W 

d 0 ,.J d d d Q d Q 

EJ\JIJ11bb~'W-:J'VI 3 lJ 2 bbe:J~~'W fleJ A=e.Jdb'UCJ1, a=t:-~1'1J11 

1 'Wmru~t:-~6'1lJ~tJ5d~~11-:J~mJ'-:Jm bb~~ LblJJJ'-:Jm~~1-:JbU'W~'W5LLV1 LblJ 
' ' 

JJ'-:Jm:Wun fle:Jm1 Lb~~~h~L~m ~eJJJ'-:Jm1lJ:Wun fle:J~'W ~1'1l11 
7. bblJJJ'-:Jm6'11lJ1'jt16'11'1-:Jb'llmi~'U~'W51~Mbb'\J'U e:J~ hu1-:J mlJ~l~'U 

' 
@ 1 bbU'U, WLA '1J. 1 bb 'U 'U, wla 

fl. 2 bbU'U, WLA bb~~ wla -:J. 2 bb'U'U, Wla bb~~ wlA 

8. LdeJ~tJ F1 t:-~6'11Jn'Wbe:J-:J1'W~'W~n F2 ~Ln~~'W :W~1m11Jtl1'0J~Ltl'W~ 
' ' 'U 

'OJ~:WYJ1'W1'VIu JJ'-:Jm1lJ:Wun fleJ~'W ~1'1l11 Lvh1~~ 

n. 1/8 'U. 1/32 

.,1 

m~(pollen) nbb'U'U 

n. 2 bb'U'U 

n. 1/16 

Gi) 4 bb'U'U 

'U. 1/4 

@1/64 

fl. 6 bb'U'U 

fl. 3/4 

-:J. 27/64 

-:J. 8 bb'U'U 

G) 9/16 

IOC p r 

1 0.74 0.34 

1 0.85 0.44 

1 0.70 0.30 

1 0.29 0.22 

1 0.85 0.21 

0.67 0.29 0.49 
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911~1'1~ 0.1 bb UU'Vll91~vU1l91~J;1~l.Jq'Vl~'V11'1n1~b~~'Uriv'Ub~~'UbbJ;1~'VIt;i''lb~tl'l..! b~B'I 
n1~~h~'Vlvl91t;i'm~HU~'V11'1W'U5m~l.l (~B) • 

'Yi'v~BU IOC P r 

11. .rr'iJ1l'1~BhJ-dhilii!;1n~bnl'1"il1nyjmb~Ai1 AaBbDD x aaBbDd 0.67 0.80 0.47 
~ ~ 

@ aaBBdd 'U. AabbDD fl. AaBbDd \l. aabbDd 

12. ~'11'11\il91Vl~\ll1~n~ru~tli'u?t\ll'1'iJn~bbl'1\lbU'U b~b'Vl'iJ 1 ~1'lln?f b~mt11 1 0.20 0.40 
~ 

m~t:-J?fl.l 1 utli'ub~EJ1 n'Ubb~1'l11bl.l~l'1 hh 'fJ1~bnl'1tli'u 1 Vl~~u 1 oo tllu "il~ 

@15 tllu 

~1EJ'Vl'iJl91'V11\l m~l.l0wh tlu 1 tlml.Jnnbl.JUbl91!;1 i5m~1 u.rr'iJ 1l'1"il~'W?f"ilt1 • 6J ~ 

1~~1EJ~?fl'111~'1Jtli'u?t\lJ'Ub tlutli'u?t'l0u5 bb Vl'Vl~€J 1~ 
, 'V \1 , 

Ill 1 .. d 14. 'U'iJ l91fl'iJn1~t:-J?fl.Jb'fJ'iJ'Vll91?f'iJ'\J (test cross) 

n. AABbCC x AaBbCc 

~AaBbCc x aabbcc 

'U . AABbCC x Aabbcc 

\l. AaBbCC x Aabbcc 

?f~1\l~bl.lm\i!;1 ~1~1 u 1 'V1Ui1~ub~u tl~l.11ru'U'iJ\lbl.lm\i!;1n"il~i1l.11nvh 

1 '1X~1u~"ni1~~1\ll ~\lbb~~J1mm.rrl.l"ilU~\lJ11'11miBu ~1m u 1 'V1Ui1 

bU'fJ1~~U~'iJEJ n"il~ 1~i1m~?f~1\l?f1~~bl.lm\i!;1'\li11 '!Xi1mMh" "il1n 

.rr'iJm1l.l,j'?f'iJl91fl~ 'iJ\l n'\Jflru?fl.lu~1 u.rr'iJ 1l'1 
' 

(';;\~n~ru~~\ln~11t1nfl'd'\Jfll.1~1EJ~'\.J'Vl!;11EJ1'11bb'Vlt1\l ~ ~ ' 
'U. YJ1'U1'Vltii1m~m~"il1EJbb'\J'\Jl~~m~'iJ\l 

fl . ~ n~ru~ ~\l n~ 11 t1 n m '\J fll.1~1 EJ ~'\.J 1111 bb Vltl\l b~ EJ1 bb~i1Vlm EJ~tl bb '\J'\J 
~ . ~ 

~I "' "' .J... • I "' 1 ' ' .J \l . bu'\.J!;1n~ru~'fJ'\.J~m~l.l'Vll.Jn1~bbu~t:-J'\.Jbb'\J'\J l.J\il'Elb'\.J'iJ\l 

~bl.J~l91-rr11?t11~ m1l.J?f\l'Uv\ll.J'\.J~v \.!_Ybl 'J , 

.., .., 
'U. 'l11VlUn'U'iJ\ll.l'\.J~V m-a''Ub~EJ1 , 

"" . .. 
fl. ~m'Ve:J.:l:W'\.J~tl 'j~UUL~'El\?1 ABO , 

.., 
\l. ~~1'lJ'iJ\l:W'\.J~EJ m'ji1G'1n~:w , 

1 0.41 0.40 

1 0.49 0.22 

1 0.23 0.41 

1 0.20 0.25 
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d Q,/ Q,l ~ ~ I ~ Q.o<q d 
~1'a1.:!'Vl iJ.l bb 'U'U'Vl~m:l'U1 ~ ~l;l6'1:U'J'V15'V11.:!n1'ab 'atJ'UnB'Ub 'ati'Ubbl;l::'Vi6N b 'ati'U b 'a B.:! 

m-ari1t1'V1BW~~ n~ru::'V11.:!~'U5n-a-a:u (~B) 
' 

(incomplete dominant) n~l1Av~n~ru:::~bbW~~'tl:u~n~ru:::vrt~n~'lrn 

hJ61:U'U'~ ru 1 'U nT~e.J 61:U~'U1S vi\.1~ii WI t1 n~ bbWI.:J tl'UW!tl n~'U:uvriJvrn~1'U 
" ' " 

n. W~t~n~bbW~.:J : W~t~n~'Ul1 B'm1~1'U 1:1 

G)W~t~n~bbW~.:J : W~Bn~'U:u~ B'm1?i1'U 1:1 

fl. W~Bn~'ti:UY'l : W~Bn~'Ul1 B'm1~1'U 1:1 
" 

18. 'tilCJV!lh~vWI AB bbvl.:J.:Jl'Utl'UV!ni-:JV!:!Jb~BWI 0 b'Ul:ffit~m61ii"mU'U 
\J 0~ \J \J 

Vi:Wb~BW~1W~ul.:J 
" 

n.AB,O G)A, B 

fl. A, B,AB .:J. A, B, AB, 0 

® 0 0 A 

'U. AB A A 

fl. 0 AB 0 

.:J. AB B B 

20. Wl.'ti.1'J'U'U~ ii'VI:!Jb~B~ B yje:Jijb~BW~VI:!J AB bbm~:Ul'JW!l iib~BWI 
" " 

VI:!J 0 'UlCJ1'UoUB1~hfuitJ'UB.:J ~.'ti.1'J'U'Uvi 
" " 

IOC p r 

1 0.56 0.20 

1 0.66 0.63 

1 0.66 0.39 

1 0.68 0.48 
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d IV IV ci d I d CVd d 
t'l1'a1-:J'Vl o.1 bb'U'U'V1~6'l£J'U1~~m'l1l'J'V15'V11-:Jn1'ab -a~'Unm..Jb -a~'Ubb61::'Vl61-:Jb -a~'U b'a£1-:J 

m-a~h~'Vl£J~~m~H'l..I::'V11-:J~'U5n-a-a11 (\il£1) • 

(~)tJn~: btl'Uhfl~blJYJb~tJ = 1:1 

'l. tJn~ : b tJ'U hflmlJYJb~tJ = 3:1 

bn~~'U'~~lj~n't'fru~B~1'11 ~u1'l 

n. mun~'Vlnfl'U , 

fl. mtJn~ : 1?11UB~~ = 3:1 

Q\JntJn~bbl'ibtl'UYn'Vl~: muB~~ = 1:1 

1 ' ,J 
'U~'U'Vl I • 2 

0 
2 

n. X ex c (.;;'\ c c c c 
\..:!.:/X X fl. X Y .:~. X Y 

25. b'H'IoW'U5n':i1lJ'1JB'Ifl'U 1 'WiB 1~ ~ljV'Ufi"JUfllJB~U'UBB b\Jl b'lllJ , , " 
@hfl51~?l~LiitJ 'll. Jl11~bB'U1'1l~ G-6-P 

fl. 1?11UB~~ '1. hflmlJYJb~tJ 

IOC p r 

1 0.55 0.34 

1 0.44 0.34 

1 0.37 0.32 

1 0.40 0.25 



.. 
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d "' Q.l .c! ~ I ~ q./d d 
m~1'l'V1 u.l bb'U'U'Vl~~e:J'U"l~~mu.Jq'V15'V11'ln1'H 'HJ'l.JnertJL ~ti'Ubb6'l::'VI6'l'lb~tl'l..l b ~e:J'l 

m~ci1ti'Vle:J~~ n•eHU::'V11'l~'U 5n1~l.l ( 19\e:~) • 

~1tJn~f11L.Jf11l L~CJ~'I..I A me:JL.Jf1-rTvl~'l~mbr~::;bblJ~1tJn~ ~L.Jmf1tJ 
' ' 

bb ';jf1~n~ru::;~1b~e:Jf1Le:Jf11?1~L.Jmf'ltJI9ie:J 1 tJ~::;~VJ1 tJ 1 VlDtJn~~e:Jmvh 1~ , 

n. 0% 'V. 25% f'l. 50% (~)75% 

n. 1/2 'V.1/3 '1.% 

G) f11';j~1CJ'V1€J~~'U~f)';i';jlJ'lJ€J'I~'U\ileJCJVl1'1€1€1 l1'1 l'llll 

1"1. m~ci1CJVle:J~~tJ5m';ill'Ve:J'I~'UI'i'e:JCJV11'1Lm h.1 L'llllb vm , 

Lmllll'llllb~CJ1tl'U (linked gene) ~11J1';it1~~1'1 

b'llr~~~u~tJo'11'l~bb L.JL.J€1::; 1 ';ju1.:~ , 

@2 bb'U'U Ab, AB 

'V. 2 bb'U'U AB, ab 

f'l. 4 bbl.JL.J AB, Ab, aB, ab 

'1 . 4 bb'U'U AA, BB, bb, aa 

IOC p r 

1 0.44 0.42 

1 0.52 0.48 

1 0.49 0.21 

1 0.41 0.27 
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d IV IV cf d 1 d CVd d 
~1':i1-:l'Vl Q.l bb 'U'U'Vl~~B'U'J~e-16'1~11{)'Vl5'Vl1-:ln1':ib ':i~'U flB'Ub ':i~'Ubb6'1::'Vl6'1.:1 b ':i~'U b ':iB-:1 

fl1':iri1~'VIB~~n~ru~'Vl1-:l~'U5fl':i'UJ (~B) • 

m11~1~'U 'lt~"il~'li:w~'U e bb!;l~ s ~fll'Ufl:W~n~ru~lii'1~~1 bb!;l~iJni'U 
' 

b'Ufl1':it:-.~~:W~'U15bb:W!;l~vt~':i~vt-.h~ EeSs x eess Yn.rJ1!;1n~di~~'UiJI'11~ . ~ 

@ v'U~\I~e:J~1'11bbvtti~e:J~~1\11m 1:w 1"1l:wn'U 

-u . v'U~~~e:J\11'11 bb vtti~e:J ~&i~n'Uu'U 1m 111L"Il11 L~~.n n'U 
~ 

31. -iJe:J 1~~e:J 1 uti~~ n~ru~~'Unm':i11~mufl:wv'Uu'Ue:Je:J 1~ 1"1l:wiJ 
' ' 

cv da I o 
(lfl~ru~Vlu':i1fl{)"il1b"'-l1~bYH•1 (sex-lim ited traits) 

.., ~ d. I 1 1' n . ~~~~ru~"U'Ubb'U'Ufle:Jilbb~~bbUUb~'UVlu':i1n£J 'U n 

-u . fll':ir..J~mll'U:Wb'Ub"'-lf"lvt~\1 
... 

fl . ll1':ilJb"U1EJ1l b"U1~'U"Ue:J~ll 

Q)~n~ru~'lllE.JiJ-u'Uffi 'U'j 

.. .... 
Pl':i~~!;l1'U 

n. 'lJ1(J~':i~~~1'Ubm Vle:J 1 ':i 1"1ln?l tl'U V!~~~':i~~ 1lJ~1'Ubm Vle:J b1"1ln?l 

-u . 'll1EJ~':i~~~1'Ub~bVle:J111"1ln?~ nu vt~\l~':i~~~1'U 

fl. 'lJ1(J~':i~~~1'U1~1:w1"1ln?l nu vt~~~':i~~~1'U 

G)-u1EJ~':i~~1lJ~1'U tl'U V!~~~':i~~~1'U 

IOC p r 

1 0.24 0.20 

0.67 0.40 0.20 

1 0.37 0.34 
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.. 



.. 
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.J Q.l Q Q ' I d Q.l d d I 

\91111~'VI <ij , l u 'U'U'VI~~B'U'J ~m-ar~ ~"Hrl-a1:::'VinB'UL "a"EJ'ULL~:::'Vi~~ L 'a"EJ'U L -ae~~ m-amEJ'VIB~ 

~ n~ru:::'V11 ~~'U5n-a-a11 • 

d o 1 " o '" 1 :> ~I 1. L 'Vi\1lt:.l~'VIV11 'ViLlJ'ULV!"U'S~61'UriJ1116111. ':i~ 'Ufn':i'VII?l~e:J\I~'U\91\11. u'Un!J 

1.~m nu m':i~1 tJ'VI e:~l?l~ m~ru~m\1Yf'Uom-a11 ?ie:~.Ue:~ 11?1 
' 

®i~nl.~e:Jn'1JtJI?l'UeJ\IYl'1Jmvhm1Vl~~eJ'l 

'U. ~m~1~n~ru~~1'l"J '1JeNYl'1J'Vln'1J'W~ 

fl. '11 n b1tJ'Ul'VItJ11"11611i1~1l:IJ1'U·1h tJ'VI~~B\1 LL~~i Lm1~vir:.J~ 
' 

'l. 11~ I.I.~'Un1':i'VIV!" e:J\I~lj n1':ir1J'UfllJU~111rutl11.1.~~ I.L ~51\11 Li.ntl'1J 
' ' 

Ci~ 16 '1J'W~ ~.:JiHlili1dth~~ljm'W1VJu~n~ru~1~ 
n. AaBbCcDDEE QAaBbCCDdEeFF 

fl. AaBbCCDdEeFf \I.AABbCCDdEe 

"1 .. ".,J 1" " 3. 'Ue:J ~e:J5'U1c.Jn{]'Ue:J'VI 2 'UeJ·mJ'UL~~ l?l~n\ile:J\1 

n. ~'1J1CJlj 461m1111'1l11 e:~61~ 231m1111'1l1111?ltJeJ61~ljm'U1vn:iLLuu 
\J ' ' 

cj .., 

L~tJ1n'U 

'U. \Jl'Whj'~ljm'U1'VIu AaBb ~.~e:~t11~'l1tJun'lh\Jl'UhnJljm'U1'VIu AaBb 

fl. ~\llj~l\11 DdEE 6111\ll.'ll~~~'U~'Utfl~ 4 i.I.'U'U 

:Q~\Ilj~i\11 MmNn 61~1'll.'ll~~~uYr~tfl~ 4 I.I.'U'U1'UB\1111~1'U 1:1:1 :1 

~~ 1~~nlj~'tln~~1\l I.I.~~Vltl n~tl11.~'U\11'U1'UI. vl1 "1 n'U l.l.~~l.~tl~611Jtl'U 

':i~'Vl')1\IV!e:J n~Ll11.~'U nu\111 ~6111V11?161 e:J'U (test cross) ~ n~1~~~lj(?lt] n 
\J 

~Ll11.~'UvY\I'VilJV! VJ1 'U 1 Vltl'Ue:J\1Vl'1Jdlj~ n~ru~mJ1\11 ':i 
@ ~e:~n~~1\l~ n~ru~ wi'WYf'U~V11'l ~B n~J11.~'U1. U'U~ n~ru~~Bml. uu 

1~1:1J1'1Jn61 

'U. ~Bn~lJ1\II. U'U~n~ru~~e:Jml.uu 1~111 1'1ln61 V~e:Jn~J11.~'UL U'U~n~ru~ 

I.~'UI.I. uu 1~111 1'1Jn61 

fl . ~Bn~lJ1\II. U'ULm'VIeJ h 1'1ln61 ~e:~n~Ll1L~'UI.U'U~n~ru~L~'ULL'U'U 
1~1:1J1'1Jn61 

'l . ~e:~n~lJl.:JL U'U 1~ 111 1'1ln61 ~Bn~Ll1L~'ULU'U~ n~ru~~e:~mLuu 
1~1111'1Jn61 

IOC p r 

1 0.65 0.28 

1 0.85 0.48 

1 0.65 0.35 



130 

d ~ QQ t1 d IVCC d I 

\J11'a1-:J'Vl "U.l bb 'U'U'V1~6leJ'U1~ m-aFl~1 bFl'a1::Vlne:J'Wb 'a£J'Ubb6l::Vl6N b -a£J'U b -ae:J.:J m-am £J'Vle:J~ 

~n~w::VJ1-:JoW'U5n'a'a11 (~e:J) • 

II IOC p "tltl6Hl'U r 

5. t:-~?111~'1l~vn~'1111~ 2 l'i''W 11'i'l'i''W~nvvn~vn~bb(;l'l: (;l€ln~'1111~ : ~-vn 1 0.30 0.47 
'U 'IJ 'U 

~'ll11 1:2:1 L~m111'i''W(;l'tln~'1l11~(;1€ln~'ll11 ~~ 11'i'"n.W'W5m·i'~m: h 
'U 'IJ ' 

~mm~Lvh1(;1 

n. ~'1111~, 50 'lJ. ~bb(;l'l, 50 

G ~'lJ11, 50 'l. ~'lJ11, 25 

6. YimL~~bbllvn.h~e:J(;lfl'U~~VIl.J ~n 50% ~'Ub~eJ(;l~1nviv11'1 Vlllb~e:J~ 
'\J 'U \1 \J 

1 0.58 0.22 

'll€1-:Jvimbl.Jjjm 'W1 vn:hLuu1(;1 

G' A ' B 'lJ. Yie:J= i i ' lA IB ~e:J = I i , bb11 = I i ' bb11 = 
I .. I A. , A B , B 

fl. ~e:J= II 'bb11 = I I 'l. vm = I I , bb11 = I i 

7. Yie:J'lJe:J'l'Ue:JCJlJ'VIllb~e:J~ 0 bbll'lle:J'l'U€lCJV!llb~€l~ AB 'Ue:J£J1l.J?I1111'H'l 1 0.23 0.44 
'IJ 'U 

~'Ub~e:J(;l~1nfl'U'VIllb~e:J(;l A Vl1 nue:J mL\11-:J 'l1'W nub :O";'llJV!ll b~ fl (;) 0 
'U 'IJ 

d iJ ' ~'l'VI1 % Vl"nfl'Wbb'jnb 'U'1l1CJVI11 B 
'IJ 'IJ 

n. 1/2 Gl/4 

fl . 1/8 'l. 1/16 

8. ~1nm'j1-:Jr-.m'Vl~?le:J'UV!llb~fl~~1YifllJ'VIllb~fl(;l A ~LU'W ~fl11B1'Vn?l 1 0.45 0.21 
'IJ 'U 

LL":ml.Jjj'VIl.JL~fl~ B ~b U'WLm VJfl b 1'Vn?l ~" m'jVJ(;l?leJu'VIl.J L~eJ~'lleJ'l~ n 
'IJ 'U 'IJ 

~~ffieJm?lbtJ'W.rrfl 1(;1 

bb€l'W~'U€l~ A bb€l'W~'U€l~ B 

1 - + 

2 - -

3 + + 

4 + -

a 

Vl:IJ1CJ~.:J1l.J~ n~~ nfl'W + V!111CJfl'l ~n~~nfl'W -

®3 bb"~ 4 'lJ . 1 bb"~ 4 

fl. 1 bb~~ 2 'l. 2 bb"~ 3 
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1911~1..!1~ "1.1 .1 bb'U'U'V119161e:J'U1'191n1~~1911b~~1~~rie:J'Ub~V'Ubb6'l~~6i'..:Jb~V'U b~e:J..!l n1~ci1V'VIe:J191 
6i'mHu::'VI1..!l~'U5n~~l.l (~B) • 

... 
"'.Je:J61B'U 

' ' ' 
'V'HJ 'VfEJ bb).J 

~iQ-:J 'Ue:J-:J 'UeN 'lllE.J 

'lJl(J 'lJl(J 

0 X X 0 

** 0 1jJLtJ'Uh~ X bU'Uhfl 

~1n~ru-:J nu'lJl(J bb~..!l..!ll'U n'U ffie:~m~~~ n~::b u'U~'lll E.J bb~ ~ b u'Um),JYJ 
~ ~ ~ 

b~E.J vvhh 

@112 'lJ. 1/4 fl. 1/8 ..!l. 3/8 

c c c c c 
'U. X X , X Y, X Y, X Y 

f::\ c c c c c c c c c c c c 
~X Y , X X , X X , X X ..!l. X X , X Y, X Y, X Y 

11. ~1nm'V'j bU'Ub'V'j~~n~~bb~~-:JnT~cilE.J'VleJ~~n~rud1~tJn~1'U 

meJ'Ufl~Tv'l~..:j ~ n~ru~e,j~tJn~d~~() nm'\Jfl).J 1~E.J ~'Ubb uu 1~ 
~ , 

II 

III 

~~'UvleJE.J'IJ'Uelel11911"1l).J 

-:J. ~'Uv1eJE.J'IJ'U1m1).J1"1J),Jbyjl"l 

n. ~'Ub~'U'IJ'UeJeJ11?11"1l).J 

fl. V'Ub~'Uu'U1fl~1),J1"1J).Jb'V'jl"l 

IOC P r 

1 0.37 0.42 

1 0.43 0.39 

0.67 0.40 0.32 
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d Ql Q Q ' I d Ql Cill d I 

IP11"J1.:J'Vl "!.1.1 bb UU'Vl~~BU'd ~n1"Jfl~'d bfi"J1::~m:l'Wb "Jf.JtJbbft::~ft.:J b "Jf.JtJ b "Jel.:J n1"JmV'Vl el~ 

~m~H1.J::'Vl1.:J~'lJ5n"J"Jll (\ile!) • 

'llmwu IOC P r 

A '\..ILL 1n"OJ~~li1~~65Li1~i1L vh 1\91 

n. 1/2 'lJ. 2/3 

8 3/4 .:J. 1/4 

li 
~ 

F2 {l)tJ~.:JhJi1'lJ'lJ 54 (l)u: (l)ub~~i1'llu 58 (l)u 
'U 

13. ~1tJ1'VlU'lJB.:Jftn F2 ~Ln\91~'U 
'U 

®TtSs, ttss 'lJ. nss, ttss 

fl. TtSS, TtSs, ttss .:J. TISS, Tiss, ttSS, ttss 

14. VliQ-:~~'J~~ 1~~1'ULm Vl€! 1 ') 1'1ln6'1 LLm..,.:nunu'll1~~'5'~~~1'ULm Vle~ 

bU'lJ~~.:J 

~'j~~hi~1'lJ 

n. 1e~~ft~ 12.5 

., " .J 
A t1 ft n "l.. 1 ~ A 'U bb 1 n P1 'f\~ ~ ft 1 'U Lb ft ~ ft n A t1 'Vl 2 

'U 'U 

'OJ.:Jfl1tJlt\J~11Bn16'1~b U'lJ 1 u1~~~n~~'lfl'lJ~'OJ~i1 

'lJ. 1e~~ft~ 25 

15."uB 1\9lliiB 1 '\.J~L tJ'Um1bL~~.:J 1 ~L ~u'\.J11n!Jm1ru1P11~n~ LL v1.:Jm1 

LL~n'lJB'IL~'ULV\ft 

n. nTm~n'lJB'I sister chromatid 

G) nTm~n'lJB'I nonsister chromatid 

fl. m'aJ56'1tJ5-a~w'h-:~b'1lft~~ul~'tJ~'lJB'IIi'IB'IL'1lft~ 

.:1. n11bb u.:J-olbfi~~G'Ibb uu h.J 1 'VI ;a~ 

1 0.33 0.51 

1 0.21 0.57 

1 0.20 0.46 
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d Q.l Ct. Cit. t I d fV d d I 

\Jl1"a1'1'V1 "lJ .1 u 'U'U'Vl\Jl~B'U'J \Jln1"afl\Jl'J bfl"a1~'VineJ'Ub "ati'Ubbfl~'Vi''~'~ b "ati'U b -ae~..:~ m-amti'VleJ\Jl 

~n~ru:::'V11'1oW'U5m-a~ (~e~) • 

eU'tl~fJU IOC P r 

16. ie~1~~e~hJub'U'Um:;u'J'Un1'j~~~\Jlfl~~~nunDll'vi~m·rn~n~~ 1 0.40 o.20 

~~1~8~'j:; (law of independent assortment) 

'IJ. n1'j'j'J~n'U'tm~'Dlbfl~cm 

fl. n1'j'j'J~tl'U'1JB~ homologous chromosome 1'Ub~~u~1~ 

G) n1'j'j'J~n'U'1J~~5~~~'1J~~v'U~,~~1bb'Vi\J~1'Ub'tl~~~u~'UQ 
17. ~~1'jt\J1bbe.J'U~~ pedigree bb~~~bfl Nance-horan 

syndrome 1 'Um~ufl-rTl.-1~~ 1~CJ 1 'jfl-d'biJ'U 1 'jfl~~1CJ'Vl~~'V11~ 

~'Ulim'j~~'Wu hi'u~CJ~1n 1 'U'l.J'j:;•tnm fl'U 1i~:;:WY1t~~:W'j'l.J~1~ , " 

n. X-linked dominant inheritance 

(V X-linked recessive inheritance 

fl. Autosomal dominant inheritance 

~. Autosomal recessive inheritance 

bb'jmtl'U~'1J1CJ:W'VIl.h~~~ A Bnfl'U'Vi~~bU'U~'Viru~:W'VilJb~~~ AB .rr~ 
'V 'V 'V QJ '\J 

~~ 1 LJ-d'btl'U'VilJb~~~~b ut~ 1 LJ1vi''1J~~.w~'IJ~~um~~~~~fl'U " , 
n. A, B, AB 'Vi~~ o G)A, B 'Vi~~ AB 

fl. A 'Vi~~ AB ~. A 'Vi~~ B 

1 0.60 0.40 

1 0.50 0.23 
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~1~1.:1~ "tl.l bbUU'Vl~6'1eJtJ'r~m~~~1LFI~1:::~rieJ'Ub~ti'Ubb~!:'Vl~·H~ti'U b~£1.:1 n1~cl1ti'Vle!~ 

~n~w:::'Vl1-:J~wmn~ (~e~) 
' 

homologous chromosome bbG'1~lJBG'1~G'1 S bbG'1~ s B~'U'U 

homologous chromosome ~n~vt~~ oUe:J1~~B1ul1'bU'i.I~Tt.n'i.l 
1Ubb 'U'U'1JB~b"'lml~'U~'UB~ b U'U 1 tJ1~~~V!:W~V!~~\l1n n11bn~ n11bb u~ 
\J • 

L"'lmhLuu1:w"ll~ 

n . 2 bb'U'U @4 bb'U'U fl . 8 bb'U'U ~. 16 bLUU 

20. fldB'Ufl-r"JVl~~lJ'Um~B~fl'U b~tJ'Umfl'Ubb 1nl1vt:Jb~B~ A 
• ' \J 

d q I .ell l d I d I d I d 

'U~1fl'U'Vl~B~~Vl:WLG'1B~ 0 bb:W:WVl:WbG'1B~ 8 LbG9~'V'j1'J:IJV!:Wb~B~ 0 
' \J \J 'V 

.rrB 1~~B 1 u\1bU'iJ.rrB~1tJ~tl1\l~LU'iJ 1 tJ1~L~tJ"J n'U~Bfl'i.l,i~nn~~~ ' . 

LL~1:J~1~11m U'i.l~ B'1Je:J~um~~B~~l1vt:J L~ B~ o 
• \J 

0~1:W11mU'i.I~B'1JB~~mfl'i.I~~B~~lJV!~L~e:J~ 0 1~bL~ 
1:J~1:W11mU'i.I~B'1Je:J~'Umfl'i.lbL 1n~l1vt:JL~e:J~ A 

• \J 

21 . -iJeJ 1~~eJ~fl~ B~ n'U n{) LL ~~ n111"l~n~:w B ~1~B611~'1JB'I ~'i.l 

G n1161~1'1L"'l~~~'U~'i.lq'1lv'lm.'i.I1'VltJ AaBb 

'1J. n1161~1'1L"'JG9~~'U~'i.IB'1JB'I Aa V!~B Bb • 

d 0 Q..l !l 4 Q.l 

22. L:WB'Vl1n11t:.J61:W'V'j'iJ~b~tJ'V'j\J11ru161e:J'I~n~ru~ (dihybrid cross) 

1~G'1m YltJ.:~~n~ru~L~tJ"l tJ'm~tJ'i.l?iWJ1m 'iJ 1 'VlU'lJB.:~~mL:Jtl1\l~m.:~ 
\J 

t;11:W-rrB 1~ 

n. AaBb x AaBb 

G)AABB x aabb 

'lJ. AaBb x AaBB 

'1 . AaBb x aabb 

IOC P r 

1 0.55 0.31 

1 0.70 0.46 

1 0.40 0.37 

1 0.48 0.20 
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~n~ru~V11~w't.tcrn~~1J (9ieJ) • 

... 
IOC -umwu p r 

23. ':i~tJ~nTmt1-:JL'1J!;1!;11~~e:J1u-d'ih.J~\.t5n\JieJ~ 2 '1JeJ-:JL:Wtn~m .. nn 1 0.23 0.24 
d 
\'1?1~ 

' 
n . ':i~tJ~ 1 'V11L ~?I I ~':i~tJ~L:WV11L~?I I 

fl. ':i~tJ~L:WV11L~?I II -:J. ':i~tJ~LLeJ'W1L~?I I 

24. L 'V1~~n11 'Wie:J 1~ LL?I~-:J m1ci1 tJ'Vle:J~6i' n~ru~~ Ln~\11 n ~'W~eJtJU'W 1 0.20 0.71 

1 

3 

25. \11nL'V1~~n1uflfl~ 1~~ffie:Jm?IL U'W1~V1-:J 1~1:w 1nl'l LL~~Lm'Vle:J h 1'11 1 0.40 0.41 
' 

1nl'l 

I ()---~-. {] 
1 1 2 

)c-J-J. -l 

: ') Q ',~ 1 ~o' 
1 2 

n. 1-1 '1J. 11-3 fl. 11-4 G 111-2 

26. \11nLL~'W.n1Y1~'W5U':i~l~'1JeJ-:J6i'n~ru~'1J'W~I'll'lJU~VI~-:J beJn1?1~ 
' 

1 0.65 0.37 

!;1nl'i'1~ Ill - 2 \l~lj'1J'WVI~nLU'WLVh1~ 
\J 

0 0 \1'M'YW1114 

0 [~ ""'""~"" 

1 2 

n. 1/4 ~112 fl. 3/ 4 -:J . 1 
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d Q,.l Cit. Q l1 q Q,.l oC:\11 d I 

~1~1~'V1 "U .1 bb uu'Vl~H'Ie:J'U'J ~n1~fl~'J bfl~1::\·mel'Ub ~EJ'Wbb~::'VI~N b ~EJ'W b ~e:J~ m~mEJ'Vl e:J~ 

~n't!lru::'V11~~'W5n~~~ (~e:J) • 

27. ~~1'HU'lbb(:..J'W.fl1'¥'1bb?l~'l genotype 'U'€l'l~t.l~'l'l '11t.l~'l~~il'l 
2"1lu~~e:JhJd 

A B 
c - t·-·---t--., 
c:::r----p 

a b 

L--llf-----:=J 
c 

0 

c:-::=1::1 
I I I 

d 

n. ~tJ A bb~:: B ?l'll.l1'H'IU')::'lf1~~~11'l'll.ln~bb~'lm')'fJl.ln~l.l 

nue:J~'l'IB?f')::'Ue:J'lb~t.!b\11~ 1~ 

lAB: lAb: laB: lab 

lCD: lCd: leD: led 

'~· 1umru~hJ~ul)n~tJ'l')::wi'l'l~tJ c bb~:: o ~~tl~~'~lj;gil'l 

"llu~ 'U l.J'l[:..l?llJ~u5nubm~bn~~u~::ljeJ'm1~1u~1 u 1·m:J , 

btltJ 1:1:1:1 

IOC P r 

1 0.78 0.32 
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fl1f1~'U1n 6lJ 

bb 'U'U\Joa~bilu f111:U~ ~'VHJ 1~ 



" ' 
bb uu~m.J m1lfl11~.rw~'WB b"il"l.IB~t!n b~tJ'U-ti't.t~5tJ11~ n~1tli'i 6 

b'YH'l D '1m.J D '\11~.:! 
d 0 d v ~ 1t.IQ..I Q 0 d 

~eJ'UVl 2 mrm..Jbncrmun"'!m':i11 'lt1'Um':it.J'\.JV11bme:J.:J'It1:W1t.J 

m1:w~e:~ 1"il'lle:~~vi1'U 1~t.~~h~~'UA~bb'\.J'Un1':iU':i~biJ'W 5 ':i~~u ~.:Jd 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

5 

4 

3 

d 

'\t1:l..J1t.Jb1'l 

'\t1:l..J1t.J~'l 

'\t1:l..J1t.J~'l 

mn 

2 

1 

fl~bb'U'U 

5 4 3 

138 

2 1 



139 
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d Q,l V c1 Q I d 

~1'a1.:J'Vl ru.l r~:::bb 'U'Ubb 'U'V1~6'leJ'U'J~e.J!;l6'11l'J'VlB'V11.:J mcab ca~'U'a1~~flfl!;l mJ'U b ca~'U 

b'Ubblil!;l:::b~e~.:~fimJ 

.... C\1 C') ~ ., \0 1'- a:J 0\ 

'Q:; 'Q:; 'Q:; 'Q:; 'Q:; 'Q:; 'Q:; 'Q:; 'Q:; 
;; ;; ;; ;; ;; ;; ;; ;; ;; 
II" II" II" II" II" II" II" II" II" ;; 
II" II" II" II" II" II" II" II" II" ("' 
c: c: c: c: c: c: c: c: c: II" 

d 
~ ~ ~ ~ ~ ~ ~ ~ ~ 

ac: ac: ac: ac: ac: ac: ac: ac: ac: 
'V1 ~ ~ ~ ~ ~ ~ ~ ~ ~ 

p· p· p· p· p· p• p· p• p• 

4 6 2 6 4 4 2 2 32 

2i'l::LL\J'U i'l::LL\J'U i'l::LL\J'U i'l::LL'U\J i'l::LL'U'U i'l::LL'U\J i'l::LL\J'U i'l::LL'U'U i'l::LL\J'U i'l::LL\J'U 

1 1 2 4 1 1 3 1 1 1 15 

2 1 2 3 1 3 2 2 1 1 16 

3 2 2 3 2 1 3 2 0 0 15 

4 0 2 2 0 3 2 0 1 0 10 

5 1 2 1 1 2 2 3 0 0 12 

6 1 2 3 1 2 1 1 1 1 13 

7 1 3 2 1 1 2 2 1 0 13 

8 0 2 2 1 2 1 1 0 1 10 

9 1 1 2 1 2 2 1 2 1 13 

10 0 2 1 0 1 4 1 1 0 10 

11 1 2 2 0 3 1 1 0 0 10 

12 1 2 2 1 2 1 1 1 1 12 

13 1 2 4 0 3 2 3 0 1 16 

14 0 3 1 1 1 2 1 0 1 10 

15 0 1 2 0 2 1 3 1 0 10 

16 1 1 2 0 4 1 1 2 0 12 

17 1 3 1 1 2 1 1 1 1 12 

18 1 3 1 1 1 1 1 0 1 10 

19 1 1 2 0 2 2 1 0 0 9 

20 1 2 2 1 4 1 1 0 1 13 

21 1 2 2 0 2 2 2 1 0 12 

22 1 2 2 1 2 2 1 1 0 12 

23 1 3 1 1 2 3 0 1 1 13 

24 1 3 2 0 2 4 1 1 0 14 

25 1 3 2 0 2 4 1 1 0 14 

26 1 2 2 0 2 1 2 0 1 11 

27 0 2 2 1 2 2 2 0 0 11 

28 1 2 4 0 3 1 1 1 0 13 

29 0 2 1 0 1 3 1 1 0 9 
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d Ql Ql ,::! d I d 

1Pl1'a1.:J'Vl ru .1 fl~u 'U'Ubb 'U'Vl~~e.J'U'"J~e-J~~I:!..J'J'V15'V11.:Jn1'ab -a~'U'a1~'4flfl~mrwb -a~'U 

1 'Ubbvl~~b~e.J.:Jcie.JtJ ( vle.J) 

..... N ('() <:t Ll) "' 
,._ co Cl\ 

·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: 
ri ri ri ri ri ri ri ri ri 
.... .... .... .... .... .... .... .... .... ri .... .... .... .... .... .... .... .... .... ("" 
c: c: c: c: c: c: c: c: c: .... 

.,j 
(;> (;> (;> (;> (;> (;> (;> (;> (;> 

ac: ac: ac: ac: ac: ac: ac: ac: ac: 
VI c;;: c;;: c;;: c;;: c;;: c;;: c;;: c;;: c;;: 

p• p• p• p• p• p• p• p• p· 

2 4 6 2 6 4 4 2 2 32 

l'l::LL\J\J l'l::LL\J\J l'l::bL'IJ\J l'l::LL\J\J l'l::LL\J\J l'l::LL\J\J l'l::U\J\J l'l::UtJ\J l'l::Lb\J\J l'l::LL\J\J 

30 1 1 3 1 2 1 1 1 1 12 

31 1 1 1 1 2 1 2 1 0 10 
.,j 

0.81 2.03 2.06 0.61 2.06 1.90 0.71 0.45 Lll~tl 1.35 12 

..... N ('() <:t Ll) "' 
,._ co Cl\ 

·u:;;: ·u:;;: ·u:;;: ·u:;;: ·u:;;: ·u:;;: ·u:;;: ·u:;;: ·u:;;: 
ri ri ri ri ri ri ri ri ri .... .... .... .... .... .... .... .... .... ri .... .... .... .... .... .... .... .... .... ("" c: c: c: c: c: c: c: c: c: .... 

.,j 
(;> (;> (;> (;> (;> (;> (;> (;> (;> 

VI 
ac: ac: ac: ac: ac: ac: ac: ac: ac: 

c;;: c;;: c;;: c;;: c;;: c;;: c;;: c;;: c;;: 
p• p• p• p• p· p· p· p• p· 

2 4 6 2 6 4 4 2 2 32 

l'l::LL \J\J l'l::LL\J\J l'l::LL\J\J l'l::LL\J\J l'l::LL \J\J l'l::LL \J\J l'l::LL\J\J l'l::LL\J\J l'l::UtJ\J l'l::Lb\J\J 

1 2 4 5 2 5 4 4 2 2 30 

2 1 4 5 2 5 4 4 2 2 29 

3 2 4 6 2 5 4 4 2 2 31 

4 1 4 4 2 4 3 4 2 2 26 

5 1 4 5 1 4 3 2 2 2 24 

6 2 4 5 2 2 2 2 1 1 21 

7 2 4 4 2 5 4 4 2 2 29 

8 2 4 5 2 5 4 4 2 2 30 

9 2 4 6 2 5 4 4 2 2 31 

10 1 4 4 2 5 4 3 2 2 27 

11 2 4 5 1 4 3 3 2 1 25 

12 2 4 5 2 4 3 2 2 2 26 

13 2 4 5 2 5 4 4 2 2 30 

14 2 4 5 2 5 4 4 2 2 30 
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d ~ 0.1 ~ Q Q.ld 

\911~1..:J'Vl W.2 fl~bb '\..1'\.Jbb U'Vl~~eJU'd~e-16'l61lHl'V15'V11..:1 n1~b ~~'\.J~1~\.lflfl6'l"HN b ~~'\..! 

b'\.Jbb~6'l~b~e:J..:J~e:J~ (~e:J) 

.... N C") ..,. L() \0 r-- a:> 0\ 

·v:;;:: ·v:;;:: ·v:;;:: ·v:;;:: ·v:;;:: ·v:;;:: ·v:;;:: ·v:;;:: ·v:;;:: 
ri ri ri ri ri ri ri ri ri 
II' II' II' II' II' II' II' II' II' ri 
II' II' II' II' II' II' II' II' II' c:" c: c: c: c: c: c: c: c: c: II' 

d r.> r.> r.> r.> r.> r.> r.> r.> r.> 
GC: GC: GC: GC: GC: GC: GC: GC: GC: 

'VI c;;: c;;: c;;: c;;: c;;: c;;: c;;: c;;: c;;: .,. .,. .,. ., . .,. ., . ., . .,. ., . 
2 4 6 2 6 4 4 2 2 32 

fl~LL 'U'U l'l~LL'U'U l'l~LL'U'U l'l~LL'U'U l'l~LL'U'U l'l~LL'U'U l'l~LL'U'U l'l~LL'U'U l'l~LL'U'U l'l~LL'U'U 

15 1 4 3 2 5 4 3 2 2 26 

16 2 3 4 1 3 3 2 1 1 20 

17 2 4 3 1 5 4 2 2 2 25 

18 2 3 6 2 6 4 4 2 2 31 

19 1 2 4 1 3 3 3 2 1 20 

20 1 3 5 1 5 4 3 1 2 25 

21 2 4 5 1 4 3 2 2 2 25 

22 2 2 3 2 4 3 4 2 1 23 

23 1 3 4 2 4 4 3 2 2 25 

24 2 3 4 2 4 3 2 1 2 23 

25 2 4 4 2 5 4 4 2 2 29 

26 1 3 4 2 4 3 2 1 2 22 

27 2 4 4 2 4 2 3 1 1 23 

28 1 2 4 1 3 3 2 1 1 18 

29 2 3 5 1 3 3 2 1 2 22 

30 2 4 3 2 4 2 4 2 1 24 

31 2 3 4 2 4 2 4 2 1 24 
d 

1.68 Lll"£J 3.55 4.45 1.71 4.29 3.35 3.13 1.74 1.71 25.61 
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.-< C'\J «"1 '<:t Ll') ID 1'- co 0\ 

·v:;: ·v:;: ·v:;: ·v:;: ·v:;: ·v:;: ·v:;: ·v:;: ·v:;: 
;;:; ;;:; ;;:; ;;:; ;;:; ;;:; ;;:; ;;:; ;;:; 
II" II" II" II" II" II" II" II" II" .,. .,. II" .,. .,. .,. .,. II" .,. 
c c c c c c c c c 
r.> r.> r.> r.> r.> r.> r.> r.> r.> 

d oc: 4C: oc oc vc vc vc vc vc 
'VI G> G> G> G> G> G> G> G> G> 

p• p· p· p• p· p· p· p• p· 

25 23 23 18 24 24 23 18 20 

f'l~LL\J\J f'l~Lb\J\J f'l~bb\J\J f'l~LL\J\J f'l~LL\J\J f'l~Lb\J\J f'l~LL \J\J f'l~bb\J\J f'l~LL\J\J 

1 22 21 19 17 21 18 22 18 17 

2 23 19 22 17 20 23 21 16 17 

3 21 22 20 17 17 20 21 16 17 

4 21 21 19 14 18 21 22 17 18 

5 20 21 19 14 22 20 18 13 18 

6 22 21 19 13 16 18 20 11 19 

7 22 21 16 17 19 20 21 17 17 

8 24 22 22 17 20 23 22 16 17 

9 22 20 17 16 19 23 19 17 20 

10 21 20 19 17 21 23 21 15 20 

11 21 20 19 14 17 23 20 15 18 

12 22 21 16 15 21 22 22 13 17 

13 22 22 19 17 19 22 20 17 18 

14 22 22 20 19 20 23 22 15 17 

15 20 20 20 17 17 22 19 10 17 

16 21 22 16 16 20 22 22 17 17 

17 19 21 20 15 17 16 19 15 17 

18 22 22 22 18 23 23 21 14 17 

19 21 23 16 13 18 17 21 15 16 

20 20 18 16 17 15 14 16 16 16 

21 20 22 16 14 16 23 21 14 17 

22 20 14 20 15 17 15 19 13 15 

23 23 19 18 13 21 19 22 14 17 

24 20 18 18 15 16 17 21 15 17 

25 21 21 19 18 21 22 20 16 15 

26 20 20 18 14 20 19 20 16 18 ... 
27 19 22 19 12 15 21 20 17 16 

28 16 19 21 15 16 22 17 15 19 

29 22 22 16 16 16 20 19 13 15 

30 21 19 16 14 22 20 21 15 18 



.,J 

'VI 

31 

'i'UJ 

.,J 
Lo,;w 

SD 

" 'itlVi.'t:: 

d 
'V1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

..... 
11:0: 
ri 
II" 
II" 
c:: 
r.> 

ac:: 
G: 
p• 

25 

1'1~bb\J\J 

21 

651 

21 

1.48 

84.00 

15.00 

16.00 

15.00 

10.00 

12.00 

13.00 

13.00 

10.00 

13.00 

10.00 

10.00 

12.00 

16.00 

10.00 

10.00 

12.00 

N c<) '<:t 

-~:;;: ·u:;;: ·u:;;: 
ri ri ri 
II" II" II" 
II" V" V" 
c:: c:: c:: 
r.> r.> r.> 

ac:: ac:: ac:: 
G: G: G: 
p· p• p• 

23 23 18 

1'1~bb\J\J 1'1~bb\J\J 1'1~bb\J\J 

19 16 13 

634 573 479 

20.45 18.48 15.45 

1.79 1.96 1.80 

88.92 80.36 85.84 

' "" mn.Jb'W'U 

46.88 30.00 

50.00 29.00 

46.88 31.00 

31.25 26.00 

37.50 24.00 

40.63 21.00 

40.63 29.00 

31.25 30.00 

40.63 31.00 

31.25 27.00 

31.25 25.00 

37.50 26.00 

50.00 30.00 

31.25 30.00 

31.25 26.00 

37.50 20.00 

144 

II) "' r- <Xl 0\ 

-~:;;: -~:;;: ·u:;;: ·u:;;: ·u:;;: 
ri ri ri ri ri 
II" II" V" II" V" 
II" II" II" II" II" 
c:: c:: c:: c:: c:: 
r.> r.> r.> r.> r.> 

ac:: ac:: ac:: ac:: ac:: 
G: G: G: G: G: 
p· p· p• p• p· 

24 24 23 18 20 

1'1~bL\J\J 1'1~bL\J\J 1'1~bL\J\J 1'1~bb\J\J 1'1::bb\J\J 

19 19 19 17 18 

579 630 628 468 535 

18.68 20.32 20.26 15.1 17.26 

2.27 2.59 1.53 1.85 1.24 

77.82 84.68 88.08 83.87 86.29 

<g> 

93.75 46.88 0.88 High 

90.63 40.63 0.81 High 

96.88 50.00 0.94 High 

81.25 50.00 0.73 High 

75.00 37.50 0.60 Medium 

65.63 25.00 0.42 Medium 

90.63 50.00 0.84 High 

93.75 62.50 0.91 High 

96.88 56.25 0.95 High 

84.38 53.13 0.77 High 

78.13 46.88 0.68 Medium 

81.25 43.75 0.70 High 

93.75 43.75 0.88 High 

93.75 62.50 0.91 High 

81.25 50.00 0.73 High 

62.50 25.00 0.40 Medium 
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' 1Jl1'a1~~ ru.4 e.Jan1'a1Lfl'a1::~fl111Jfl1''J'Vi'\JTV11~n1'aL~f.J'U~1'Ue.Jaal.J(]'V15'V11~n1'aL~f.J'U (~B) 

d 
'V1 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

25 

26 

27 

28 

29 

30 

31 

12.00 37.50 25.00 78.13 40.63 0.65 Medium 

10.00 31.25 31.00 96.88 65.63 0.95 High 

9.00 28.13 20.00 62.50 34.38 0.48 Medium 

13.00 40.63 25.00 78.13 37.50 0.63 Medium 

12.00 37.50 25.00 78.13 40.63 0.65 Medium 

12.00 37.50 23.00 71.88 34.38 0.55 Medium 

13.00 40.63 25.00 78.13 37.50 0.63 Medium 

14.00 43.7 5 23.00 71.88 28.13 0.50 Medium 

14.00 43.75 29.00 90.63 46.88 0.83 High 

11.00 34.38 22.00 68.75 34.38 0.52 High 

11.00 34.38 23.00 71.88 37.50 0.57 High 

14.00 43.75 29.00 90.63 46.88 0.83 High 

11.00 34.38 22.00 68.75 34.38 0.52 Medium 

11.00 34.38 23.00 71.88 37.50 0.57 Medium 

13.00 40.63 18.00 56.25 15.63 0.26 Low 

9.00 28.13 22.00 68.75 40.63 0.57 Medium 

12.00 37.50 24.00 75.00 37.50 0.60 Medium 

10.00 31.25 24.00 75.00 43.75 0.64 Medium 

12.00 37.50 25.61 80.04 42.54 62.50 Medium 
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fiTl:U 

Q Q 
fl::bb'U'U\il'U b\il:U 59 

~q I d Q I dl II II 

'VIt'l.:J b ~~'W-ne.J'U b 'alJ'U fl::bb 'W'Ub<Pl:U-ne.J'Wb ~tJ'W n11'VI'W1 

(A) (B) (NB) 

1 19 49 30 40 0.75 

2 21 48 27 38 0.71 

3 26 52 26 33 0.79 

4 18 46 28 41 0.68 

5 19 46 27 40 0.68 

6 23 41 18 36 0.50 

7 20 45 25 39 0.64 

8 15 42 27 44 0.61 

9 21 49 28 38 0.74 

10 20 49 29 39 0.74 

11 19 42 23 40 0.58 

12 20 40 20 39 0.51 

13 21 49 28 38 0.74 

14 19 47 28 40 0.70 

15 20 44 24 39 0.62 

16 17 37 20 42 0.48 

17 20 41 21 39 0.54 

18 21 46 25 38 0.66 

19 14 37 23 45 0.51 

20 20 42 22 39 0.56 

21 17 39 22 42 0.52 

22 19 39 20 40 0.50 

23 20 43 23 39 0.59 

24 25 41 16 34 0.47 

25 18 46 28 41 0.68 

26 16 35 19 43 0.44 



d 
'V1 

27 

28 

29 

30 

31 

21 

20 

14 

20 

16 

38 

31 

36 

36 

37 

E.l. 
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(A) (B) (NB) 

17 38 0.45 

11 39 0.28 

22 45 0.49 

16 39 0.41 

21 43 0.49 

0.5824 
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fl1fl~tnn ru ... 
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...... N (<') '<:l' II) '1:) ,._ C1J 0\ 

·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: ·v:;;: 
ri ri ri ri ri ri ri ri ri ... ... ... ... ... ... ... ... ... ri ... ... ... ... ... ... ... ... ... C"" 
c: c: c: c: c: c: c: c: c: ... 

d (;> (;> (;> (;> (;> (;> (;> (;> (;> 

Vl ac: ac: ac: ac: ac: ac: ac: ac: ac: 
6: 6: 6: cs: 6: 6: 6: cs: 6: 
p• p· p• p• p· p• p• p• p• 

1 1 7 1 6 3 5 2 1 27 

Fl::bbtJtJ Fl::bb tJtJ Fl::bbtJtJ l'l::bbtJ'IJ 1'\::bb'IJ'IJ l'l::bb'IJ'IJ l'l::bb'IJ'IJ Fl::bb'IJtJ l'l::bb'IJtJ l'l::bb'IJ'IJ 

1 1 0 0 0 1 0 2 0 0 4 

2 1 1 2 0 1 0 0 0 0 5 

3 1 0 2 0 3 2 2 1 0 11 

4 1 0 3 0 1 0 2 0 0 7 

5 0 0 1 0 1 1 2 0 0 5 

6 0 0 1 0 1 2 1 0 0 5 

7 1 1 0 1 2 1 0 2 0 8 

8 1 1 3 1 1 1 1 1 0 10 

9 0 1 2 0 3 0 1 1 0 8 

10 0 0 5 1 1 0 2 0 0 9 

11 1 0 2 0 1 2 2 0 0 8 

12 1 1 2 0 2 1 2 0 1 10 

13 0 0 3 0 0 0 1 1 0 5 

14 1 1 2 0 1 1 1 0 0 7 

15 0 0 1 0 2 0 3 1 0 7 

16 0 0 1 1 1 0 2 0 0 5 

17 0 0 3 1 3 0 2 0 0 9 

18 1 1 4 0 2 1 1 0 0 10 

19 0 0 3 0 1 2 3 0 1 10 

20 0 0 3 0 1 1 1 1 1 8 

21 0 0 2 0 3 0 0 0 0 5 

22 0 1 1 0 2 0 3 1 0 8 

23 1 0 2 1 2 2 2 1 0 11 

24 0 0 3 0 0 0 1 1 0 5 

25 0 0 3 0 1 0 3 0 0 7 

26 1 0 0 0 0 1 2 1 0 5 

27 0 1 4 1 0 1 0 0 0 7 

28 0 0 2 0 2 2 0 0 0 6 
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d IV 1/ c. Q ~ I d 

V!1';i1~'Vl ru .1 fl:::bb 'U'Ubb U'V1~6'1eJU1~fl11l.J6'11l.J1';i~~Tl.An1';ifl~1 bfl';i1:::'Vi';i1El\.lflfllilne:l'Wb ';if.i'W ... 
1'Wbb~lil:::b~B~~mJ (~B) 

..... N «) '<I' ll'\ 10 ,.._ co 0\ 

-~~ -~~ -~~ -~~ ·v~ ·v~ ·u~ ·v~ -~~ 

ri ri ri ri ri ri ri ri ri 

"" "" "" "" "" "" "" "" "" ri 

"" "" "" "" "" "" "" "" "" C" c: c: c: c: c: c: c: c: c: "" d (;> (;> (;> (;> (;> (;> (;> (;> (;> 

'V1 ac: ac: ac: ac: ac: ac: ac: ac: ac: 
(!;; (!;; (!;; (!;; (!;; (!;; (!;; (!;; (!;; 
p• p• p• p• p· p• p· p• p· 

1 1 7 1 6 3 5 2 1 27 

l'l::LL'U'U l'l::U'U'U l'l::LL'U'U l'l::LL 'U'U l'l::LL'U'U l'l::LL'U'U l'l::LL'U'U l'l::LL'U'U l'l::U'U'U l'l::LL'U'U 

29 1 0 3 0 2 1 0 0 0 7 

30 0 0 4 1 4 1 0 0 1 11 

31 0 0 2 0 0 1 1 0 0 4 
d 

0.42 0.29 2.23 0.26 1.45 0.77 1.39 0.39 0.13 7.32 LO"tJ 

..... N «) '<!' ll'\ 10 ,.._ co 0\ 
-~~ ·v~ ·v~ ·v~ ·v~ ·v~ ·v~ ·v~ -~~ 

ri ri ri ri ri ri ri ri ri 

"" "" "" "" "" "" "" "" "" ri 
"" "" "" "" "" "" "" "" "" C" c: c: c: c: c: c: c: c: c: "" (;> (;> (;> (;> (;> (;> (;> (;> (;> 

ac: ac: ac: ac: ac: ac: ac: ac: ac: 
(!;; (!;; (!;; (!;; (!;; (!;; (!;; (!;; (!;; 
p· p· p• p• p• p• p• p• p• 

1 1 7 1 6 3 5 2 1 27 
d 
'11 fl::bb 'U'U fl::bb'U'U fl::bb'U'U fl~ LL'U'U fl~I.I.'U'U fl~LL'U'U fl~LL 'U'U fl~LL'U'U fl~LL'U'U fl~LL'U'U 

1 1 1 5 1 4 3 1 2 1 19 

2 1 1 4 1 3 3 3 2 1 19 

3 1 1 5 1 4 3 3 2 1 21 

4 1 0 3 1 3 2 3 2 1 16 

5 1 0 5 0 1 2 1 2 1 13 

6 0 0 3 1 3 1 4 0 0 12 

7 1 1 5 1 4 2 2 1 1 18 

8 1 1 6 1 4 2 4 2 1 22 

9 1 1 4 1 4 3 4 1 1 20 

10 0 1 4 1 3 2 3 2 1 17 

11 1 1 4 0 3 1 1 2 1 14 

12 1 1 5 0 3 1 1 2 1 15 

13 1 1 4 1 4 3 2 2 1 19 

14 1 1 4 1 5 3 4 2 1 22 
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d QJ If ~ Q ~ I .c::!l 

1111':i1-:j'Vl ru.2 ~::u 'U'\.m 'U'Vl\116HJ'U'd111~11~6'11~1':i~\111'Un1':i~ 1111 b~':i1::'VI':i1EJ'U~~~mJ'Ub ':iEJ'U 
v • 

b'Ubb~~::b~eN~ew (~e:J) 

..... N c:<') <:t Ll'\ \D r-- co 0\ 

·v~ ·v~ -v~ -v~ -v~ -v~ -v~ -v~ -v~ 

;:; ;:; ;:; ;:; ;:; ;:; ;:; ;:; ;:; 
if'> if'> if'> if'> if'> if'> if'> if'> if'> ;:; 
if'> if'> if'> if'> if'> if'> if'> if'> "" r 
c c c c c c c c c if'> 
(;> (;> (;> (;> (;> (;> (;> (;> (;> 

ac ac ac ac ac ac ac ac ac 
c;;: c;;: c;;: c;;: c;;: c;;: c;;: c;;: c;;: 
p• p• p· p· p· p· p· p• p• 

1 1 7 1 6 3 5 2 1 27 

d 
VI Fl:t:LL'W'W Fl:t:LL'W'W FI::LL'W'W Fl:t:LL'W'W Fl:t:LL'IJ'IJ Fl:t:LL 'W'W f'l:t:LL'W'W f'l:t:LL'W'W Fl:t:LL'W'W Fl:t:U'W'W 

15 0 0 2 1 5 0 4 0 1 13 

16 0 1 4 0 1 3 3 1 1 14 

17 1 1 3 1 3 3 2 2 1 17 

18 1 1 4 1 4 3 3 2 1 20 

19 1 1 4 1 4 3 2 2 0 18 

20 0 1 3 0 2 2 2 1 1 12 

21 1 1 4 1 2 2 3 2 1 17 

22 1 1 4 1 2 2 2 2 1 16 

23 1 1 5 0 1 2 4 0 1 15 

24 1 1 4 1 4 1 3 2 0 17 

25 1 1 4 1 3 3 1 2 1 17 

26 1 1 3 0 2 2 2 2 1 14 

27 1 1 4 0 3 2 2 2 1 16 

28 0 1 4 0 3 1 2 1 1 13 

29 1 1 5 1 4 3 2 1 0 18 

30 1 1 5 1 2 3 2 2 1 18 

31 1 1 5 0 3 2 2 2 1 17 
d 

LlliiltJ 0.81 0.87 4.13 0.68 3.10 2.19 2.48 1.61 0.87 16.74 



d 
'V1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

4.00 

5.00 

11.00 

7.00 

5.00 

5.00 

8.00 

10.00 

8.00 

9.00 

8.00 

10.00 

5.00 

7.00 

7.00 

5.00 

9.00 

10.00 

10.00 

8.00 

5.00 

8.00 

11.00 

5.00 

7.00 

5.00 

v 
~BEJ61~ 

ri tl'l.l b~ EJ'I.l 

14.81 

18.52 

40.74 

25.93 

18.52 

18.52 

29.63 

37.04 

29.63 

33.33 

29.63 

37.04 

18.52 

25.93 

25.93 

18.52 

33.33 

37.04 

37.04 

29.63 

18.52 

29.63 

40.74 

18.52 

25.93 

18.52 
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u 
~BEJ61~ 

'Vl~.:lb~EJ'U 

70.37 66.67 55.56 0.65 Medium 

70.37 66.67 51.85 0.64 Medium 

77.78 74.07 37.04 0.63 Medium 

59.26 55.56 33.33 0.45 Medium 

48.15 44.44 29.63 0.36 Medium 

44.44 44.44 25.93 0.32 Medium 

66.67 62.96 37.04 0.53 Medium 

81.48 77.78 44.44 0.71 High 

74.07 70.37 44.44 0.63 Medium 

62.96 59.26 29.63 0.44 Medium 

51.85 48.15 22.22 0.32 Medium 

55.56 51.85 18.52 0.29 Low 

70.37 66.67 51.85 0.64 Medium 

81.48 77.78 55.56 0.75 High 

48.15 44.44 22.22 0.30 Medium 

51.85 48.15 33.33 0.41 Medium 

62.96 59.26 29.63 0.44 Medium 

74.07 70.37 37.04 0.59 Medium 

66.67 62.96 29.63 0.47 Medium 

44.44 40.74 14.81 0.21 Low 

62.96 59.26 44.44 0.55 Medium 

59.26 55.56 29.63 0.42 Medium 

55.56 51.85 14.81 0.25 Low 

62.96 59.26 44.44 0.55 Medium 

62.96 59.26 37.04 0.50 Medium 

51.85 48.15 33.33 0.41 Medium 



d 
'V1 

27 

28 

29 

30 

31 

(vJe.J) 

7.00 

6.00 

7.00 

11.00 

4.00 

7.32 

" 'ae.J~~:: 

rle.J'I.Jb~~'U 

25.93 

22.22 

25.93 

40.74 

14.81 

27.12 
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59.26 55.56 33.33 0.45 Medium 

48.15 44.44 25 .93 0.33 Medium 

66.67 62.96 40.74 0.55 Medium 

66.67 62.96 25.93 0.44 Medium 

62.96 59.26 48.15 0.57 Medium 

62.01 58.42 34.89 0.48 Medium 
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d ~ Q./ Q./ ~ q I q 

~1~1\l'Vl ~ .1 ~~~'U~~bb 'U'Wi11fln1~'V1~61ti'U'"J~~6161:Uq'V15'V11\ln1~b ~ti'U~1 tl'4~~61 fltl'Ub ~ti'Ubb61~ 

d 
b61'tl'Vl 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

22 

23 

24 

25 

26 

27 

'Vl~\lb~ti'U 

15 

16 

15 

10 

12 

13 

13 

10 

13 

10 

10 

12 

16 

10 

10 

12 

12 

10 

9 

13 

12 

13 

14 

14 

11 

11 

' d 
flB'Ub ~ti'U 

32 ~::::bb'U'U 

30 ~hnn 

29 

31 

26 

24 

21 

29 

30 

31 

27 

25 

26 

30 

30 

26 

20 

25 

31 

20 

25 

23 

25 

23 

29 

22 

23 
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d q,, QJ o.l ~ d I iCI 

~1~1-:J'Vl !J.l ~~~'Ufl~bb 'U'U'l1 nm~'V1~61B'U1~ ~~6l~()'V15'V11.:Jn1~b ~V'U~1V'4flfl~ nmJb ~V'Ubb~~ 

d 
b~"U'Vl 

28 

29 

30 

31 

X 

'VI~~b~V'U (~B) 

. "' 
nB'Ub~~'U 

32 f'l~bb'U'U 

13 18 

9 22 

12 24 

10 24 

12.00 25.61 



157 

[l1fl~'U')fl !l 
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' .. 
nm.Jb"HJ'W 

1 4 

2 5 19 

3 11 21 

4 7 16 

5 5 13 

6 5 12 

7 8 18 

8 10 22 

9 8 20 

10 9 17 

11 8 14 

12 10 15 

13 5 19 

14 7 22 

15 7 13 

16 5 14 

17 9 17 

18 10 20 

19 10 18 

20 8 12 

21 5 17 

22 8 16 

23 11 15 

24 5 17 

25 7 17 U1'Umn\l 

26 5 14 



d Q./ Q./ il Q Q ~ 

!Pl1'51-:l'Vl :!J.l 'a~!Pl'UIDI~bb 'U'I..Pil1nn1'5'Vl!PlaeJ'U11Pl!Ol11~m~1'5ri!Pl1'Un1'5!011Pl1 b!Ol'51~'VI'51f.I~IDIIDI6'1 

d 
b6'l"tl'Vl 

27 

28 

29 

30 

31 

X 

riB'Ub~V'Ubb6'l~'VI'6'1-:!b~V'U (~B) 

' "' nB'I..Ib'a'V'I..I 

27 IDI~bb '1..1'1..1 

7 

6 

7 

11 

4 

7.32 

.... "' 'VIG'\..:1 b 'af.I'U 

27 IDI~bb '1..1'1..1 

16 

13 

18 

18 

17 

16.74 
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.d 
'Uel 

th::1~ m -aft m:t1 

d 0 

fl tl1 'U 'VI 'VI1.:11 'U 

l.JVI11Vlti1~ti"Ue:J'Ubbn'U, VU'I. 254 7-2550 

1Vlt~11'11&'1~"a'Druii~ &'11"U11"ll1'1i1iVlt~1 

l.JV!1lVltn~E.J"Ue:J'Ubbn'U, VU"'. 2551 

tJ,.::: rnl"l i'lE.JD' ~ ,.,J ruii ~i"ll1'1i'V'lfl 1 
'IJ 

'V'l.l"l. 2552 - 2558 

m1 1\lb~ti'UG'l::G'll-l1Vlm 
'IJ 

1 ';i\lb~E.J'UG'l:::G'll.JlVlE.J1 
eJ1bJle:JJl~\l~ ~.:~VI1~1"1~G'1:::bn~ 

'IJ 

~bl.JG'l~ sriphowora@gmail.com 
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