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This study aimed to 1) develop the lesson plan by using scientific inquiry on cell 

of living organisms for students in grade lOth to achieve a 80/80 criterion and the 

effectiveness index 0.5 criterion, 2) investigate students' learning achievement 

including learning improvement, 3) study knowledge retention and 4) study students' 

attitude towards science inquiry lesson plans by using 12-hour science inquiry learning 

activities of cell of living organisms. The samples were 29 students from the 

population of 91 grade-10 students at Benjalak Pittaya school, during the first 

semester of 2016. The results revealed that: 1) the effectiveness of the lesson plan 

by using science inquiry on cell of living in terms of learning achievement was 

84.64/80.09 which was higher to the standard criteria, and the effectiveness index of 

lesson plan was at 0.71 which was higher than the criteria, 2) the posttest scores of 

the learning achievement were higher than that the pretest scores at a significance 

level of 0.05 and learning achievement improvement are in high level (<g>= 0.71), 

3) both posttest scores of achievement and analytical exam had no statistical 

difference at a significance level of 0.05, meaning that the students had learning 

retention and 4) student had satisfied with the science inquiry activity at a high level. 
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"ll'UI'lB'Un1Ji"lmnbb~~LnuJ'J'Uj"1lJ"ll€llJ~ 
'U 

d tl Q.l d !.1 QJ QJ ~ 
fl~ LL 'U'ULtl~ tJj"€JtJ~~"lJ€J..:J Lb~'U n1j""iJ~n1j" L j"tJ'U~ LL~ ~ Lb 'U'U'Vl~?l€l'U1~e.J~?llJ')'Vll5 

' "' 
rlB'U b~ tJ'U bb~ ~VI~..:! L~ tJ'UVl"ii' 1 bb 'U nml-1 b 'i1 BVI1 ~ B tJ 

d tJ CV <l.l .,:! d I d 

fl~ bb 'U'U btl~ tJj"€J tJ~~"llv-:lfl~ bb 'U'Ubb 'U'U'VWI?l€J'U'W1~~?llJ')'Vll5'Vl1..:J n1j" b j"tJ'U nB'Ub j"tJ'U 

bb~~VI~..:J b~ tJ'Uvi"ii'1 bb 'U n~>nm ~vl'U'V'l')~ nJj"lJ 1 'Ubb uu 'Vl~?l B'U 

fl~ bb 'U'U~~~l-l')'Vl~'Vl1..:J n1J b~tJ'UrlB'Ub~tJ'Ubb~ ~VI~..:~ b~tJ'U~..:~i'Ubb~~m tJ 1 'U n~l-1 
fl~ bb 'U'U~ ~ ~l-l')'Vl~'Vl1..:J n1Jb~ tJ'U'VI~..:J b~ tJ'Um tJ 1 'U n~l-1 brl..:J 'th'U nm..:~ bb~~ BB'U 

1 'Ubbl'i~~b iiBVI1~€ltJ 

4. 7 fl~bb'U'U~~G1l-l')'Vl~'Vl1..:Jn1j"b~tJ'UVI~..:Jb~tJ'U (~Btl~~) mtJ 1 'Un~l-lbrl..:J 'th'Unm..:~ 

bb~~BB'U 1 'Ubbl'i~~J~vl'U'V'l')~nJj"lJ 1'Ubb'U'U'Vl~?l€l'U (b·ih l-11 UJ~~nl'l1-ff bb~~ 

4.8 

4.9 

4.10 

4.11 

tl tl q t.l v .,:! d 0 

fl11lJn11VI'U1'Vl1..:J n1Jb j"tJ'U~1'Ue.J~?llJ')'Vl5'Vl1..:J nlj"b J tJ'U"il1 bL 'UnJ1tl'4fl fl~ 
< ... 

!.1 IJ' d tJ V ~ d d I 

fl11lJ n11VI'U1'Vl1..:J nlJ b j"tJ'U~1'Ue.J~?llJ')'Vll5'Vl1..:J nlj"b j"tJ'Uj"1 tJ b 'U €JVI1tJ€ltJ 

II II d IJ' v _,[ d v d 

fl11lJ nT'JVI'U1'Vl1..:Jn1j" b J tJ'Um'Ue.J ~ ?ll-l')'Vll5'Vl1..:J n1J b J tJ'U"ll B..:J'U n b j"tJtJj"1tJ'4flfl~ 

mtJ1'UmilJbrl..:J tl1'Un~1..:1 bb~~BB'U 
' 

QJ d 1.1 tJ q d il Q.J .,[ d Q.J d 

~'ll'Ufl11l-l n11VI'U1'Vl1..:J mJ b J tJ'U btl~ tJ~1'Ue.J~ ?ll-l')'Vll5'Vl1..:J nT~ b j"tJ'U"llB..:J'U n b j"tJ'U 

mtJ 1 'Un~l-!Lrl..:J tl1'Unm..:~ bb~~BB'U 
' 

' ... 
b?l~"ilbb~~'VI~..:Jb~tJ'U 2 G1tl~1~Vl"ii'1bb'Unml-lbUB'VI1~BtJ 

, cv cv .,:! d cud 

4.13 fl~ bb 'U'Ubtl~ tJ ~B tJ~~"llB..:Jfl~ bb 'U'Ubb uu'Vl~?IB'U1~~~ ?ll-l')'Vlu'Vl1..:J mJ b J tJ'UVI~..:J b J tJ'U 

II 

'VI'U1 

19 

38 

40 

42 

49 

50 

51 

53 

54 

57 

58 

59 

59 

60 

60 

62 

b?l~"ilbb~~VI~..:JL1tJ'U 2 G1tJm~~"iJ1bb'Unl'l1lJJ~\9l'U'V'l')~nJj"lJ 1 'UbL 'U'U'Vl~?l€l'U 63 



4.14 

f'l.l 

f'l.2 

f'l.3 

':il.l 

':i1.3 

' ~ q IV GJ IV eo. ..::::.1 

f'l::: bb 'U'U bu~ mat.J~:::'lla.:Jf'l:::bb 'U'Ubb 'U'U'VI~?tau·wle..~~a:wq'VIu'VI1-:Jm1 b 1t.J'U 

'VI~.:Jb~t.J'Ub?f~':il bb~:::'VI~.:Jb~t.J'U 2 ~'1.1~1~ ~.:J.ff'Ubb~:::.mt.J 1 'Um1:w , 

'l.l1:::~'VI5m'V'l"l.lmbbe.J'Un11~~m1b~t.J'U~mmmrub~n (3: 1) " , 
'll1:::~'VI5[11'V'l"l.la.:Jbbe.J'Un11~~m1b~t.J'U~bb uumf'l?t'U1:W (1: 1 oo) 

" 

II 

'VI'U1 

64 

110 

110 

111 

151 

151 

152 



d 
'U'Vl'Vl 1 

0 

'U'Vl'U1 

611-:J:v ~vh 1 ~fltu.fl1V'l~ll'l'lla-:J:w'U~~~~'U n'i1~ b U'U a~ (~mu'U~-:J b~~:wm~~a'UiVl EJ11"11~1'li bb~ ~ 
' ' " 

bVlfl1 'U 1~~. 2556) L-d'avni'lJ1~1lVlEJ1 L~a-:Jb'lJ~~'lla-:J~-:Jii~il'l LU'UL-d'a'Vl1~iim1:wGf1ri'ruLV'l~1~bU'U ... 

~'U~1'U 1 'Ufl1~b~EJ'Ub-d'a'Vl1~'U bb~~ LU'Ub -d'a'Vl1~irm~EJ'UiiVJI"l'Ufl~11 EJ1n :v1ntb~~um~ru1 'Um~~a'U ... 

r111:w~1:w1~trlJ1'U nm-:J bb~ ~e:la'U L ~a-:J:v1 n L tl'U 1 ~ -:J L~ EJ'U~ii51'1 ~1 m~LL 'li-:JoU''U~1 ir n L~EJ'U Ln-:J~1'U 1 Vlqj 

~~ L-ii'1 L~EJ'U~a~h-:J b~EJ'U'll'U1V~ 1 Vlqj V'l'U11Ld a~ a'UL -d' a'Vl1 L~a-:J b'lJ~~'lla-:J~-:Jii~il'l Lb~1 irm~EJ'U 

~1'U:W1 n hl b -if 11 :v 1 'U L -d' a'Vl1 hJ ~'U 1 ~ L~ EJ'U L V'l ~ 1~ L -d' a'Vl1ii <I 1'U 1 'U:W 1 n Lb~ ~ii 1"1 1 ?i'Vlv'i~ bb tJ 1;1 n1 Vlli~ 

ir m~ EJ'U 1ll~'U bflEJ vh 1 ~ii t!-ll;'l~:W f1VltVl1-:Jfl1~b~EJ'U~ 1 bbl;'l~ Lda~a'Ub -d'a'Vl11 'U~~~'U~~ -:J~'U V'l'U11 
' "I " 

irm~EJ'U 1llii~'U~1'Ub~a-:J bG(ll;'l~a~ bl;'l EJ fl~:v~~a-:JVl'UVl1'U 1 Vlli b~:wa 611-:Jbb~V~-:J 1 ~ b ~'U'i1ir m~EJ'U 1lliim1:w 
... " " 

"' " 
:V1 fl ~1 EJ -:J1'U t!-l 1;1 fl1 ~VI VI~ a 'U fl1 ~ Pl fl ~1oU'U ~ 'U ~1'U ( ONET) l'lJ 1l Vl EJ 1 1"11~ 1'1 of if a 'U Vl ~ -:J 

"' 
3 tlm~Pin~1 (2557-2559) V'l'U11irm~EJ'Uiifl~bb'U'Ubu~EJ~aEJI;1~ 29.94, 31.61 LL~~ 30.04 611-:J~1 

n-J1~aEJ1;1~ 50 Lbl;1~~1fl11~~\9J'UL'lJI'lfl1~Plfl~1 ~~\9J'U~-:J'VllV\ bbi;1~~~\9J'UtJ~~bVlf'l (\?11~1-:J~ 1) Lda 

~~1~tu1fl~ bb 'U'UbbEJfl\?11:W~1~~fl1~b~EJ'U~lVlEJ11"11~1'li~ b~EJ1tl'Ul'lJ1~1lVlf.J1 tJ fl1~Plfl~1 25591 'U 
" 

~1~~~ 1 ~-:Jii~il'lnum~u~'Um~~1~-:J~il'l V'l'U11 iifl~bb'U'ULU~EJ 36.51 Lbm~1'U~1~~~ 2 ~il'lnu 

~-:JbLJV\~a:w V'l'U11iifl~bb'U'Ubu~EJ 37.06 611-:Jfl~bb'U'U~-:J 2 ~1~~ t!-:JaEJL'Ubnrusvi~~1n11~aEJ1;1~ 50 1V~EJ 
" 

~1~~~ 1 iifl~bb'U'U~1fl11~1~~~ 2 (h-:Jb~EJ'Ub'UtlJ:V~fl~~VlEJ1, 2559) 



fl1'a1~~ 1 ~t'tn1'a'Vlfl!;fe1Un1~An"tt1't)\Ji{'LI~i1'U (ONET) 1"1111'VleJ1f11!;f~i ... 
(fll~bb'U'Ub~11 100 fll~bb'U'U) 

\1 2557 \1 2558 

29.94 6.80 31.61 5.76 

(f'V-l:U. 28 30.92 7.34 32.64 6.86 

30.31 7.07 31.78 6.55 

32.54 9.15 33.40 8.43 

\1 2559 

. . "" fll1b'lt'teJ 

30.04 

30.68 

30.19 

31.62 

7.20 

7.41 

7.11 

8.96 

2 

lVHJ1~1Ml1,J'eJ CJ b 'V-l11~:Uel\l hJbi1'Urr:J1:U~1flqJ"llel\ll"l11l'Vl CJ11"f1(fl?l1 Vl~el hJLi1'Lim1:U b~el:U bCJ\ltl'U 

:Uil?lt.h~~ihJ'U ~\lt:·m 1 Vl11 m~ CJ'UikiJ l?lf1~~1lJ~~ Bl'll1l'Vl m~1"1?l1 LL~~iJt:-J~~:uo'Vl~~1 "1 L Vll?l~1nm •J , '\J 

L oV'U m 1,]~ n11 L~ CJ'U~"ll eJ\lfl 1 fl~ Ltl 'ULL uu m L tJ 'U ~'U ~ n~1\l iJ wn:utl 1(f'U h,J' e1 CJ LLm: 1lJ ~ eJCJiJ m1 
cu '\.1 " 'U 

'Vl~~el\l Vl~el n~ n11:Uvi1 Vl11 n b~ CJ'U l~tJ5m~~ \l 11n b~ tJ'U ~\l"ll1~Vl n~~ m~'U'J'U fl11'Vl1\ll'Vl CJ1~1({ l?l1:U1 n 

~\l~'U 'UeJn~1 nd m1,Y~m1 L~CJ'U ~~\llJ\l L ,J'U 1 Vf~L~CJ'U~~~1 Li1 eJVl1'Vlfl~nm:u~f11({eJ'U:U1n n--J1 m1~ cu , 'tl VI ~ cu 

~~ 1 Vf'l!n L~CJ'U 1~fi n~1rl'U fll1L~eJ(f~1\leJ\lrolfl11:U~~1 CJ l?l'ULB\l ~1 CJ L Vll?ld L~B11 n L~CJ'U 1 UY-l'UM11'V-l 
" ' 

u ruV!1~1'U m 1,r ~ m1 b~CJ'U m1" el'U~\l'V-l'Ul1 m1~ ~ m1 b~ CJ'U fl11(feJ'U"lJ el\l fl1~1'U 1 Vlru L ,J'Ufl 1 b ti'U 
4J \1 v \1 

~'U~ nm\l L U'Uf111'\J11CJ1t.J lJ\l(feJ'IJL deJV!1lnnn11m::u1'Ufl111:u 1~ mJ'U 1 VI~ L1t.J'U 1~~n~1rl'Ufll1 
" ' " 
~ 1 n Lb Vl~ \loU el:U ~~VI~ 1 f1Vl~ 1 CJ Vl~eJ-if el:U~~:U 1~ 1 n:Ui \?! ~ ~ \l bb~ ::tJ 1~({'\J f11 1tU b .Q' eJVl1 bb~ ~ n~ n 11:U 

" '\J 

f111 L~CJ'U -rbJ b ~el:U bt.J\l nu:Ui \?!~ ~ \l ~'J'U 1 Vlru fl1t.J n\91 d eJ ~1\l~ 1 n~ 111 "ll1~ fl11 bb tJ ~\l Li1 elVl1~ b U'U 
" "' " 

:U11?l~~\l1~ (~111 f1\l1'UL~"ll16m1({Jl1f111~n~1 m::'Vl11\l~mn6m1, 2552) m1,J~fl11L~t.J'Uf111(feJ'IJ 

"lJB\lfl 11il\l n~ 11 ~ \l t:-J ~ v111 VI n 11 L~ t~'U n1 1" B'U 1lJiJtJ 1:: ~'Vl6 .fl1Y-l L vi 1~ r11 1 11 n L~ t~'U ~1'\J 1 Vl ru "l1 e1 \l 
'\J "' 

tJ 1:: b 'Vl ~ b~ t.J'U \?ll:U \?1111\l(f el'U 1 VI~ 'U L tJ l'U 1 "ll1 ~m 1:U m~ ~ eJ ~el ~'IJ L5 eJ t.J"l11 b ~ eJV!tJ 1 tJ fl1 1 b~ CJ 'U 

f1~ 1lJ L tl'U L tl'UL Vl\?11 VI Ln~ m1~ e1m~ t.J'U~~'U L ~ e1 1 VI~ L~t.J'UiJt:-J ~~:uo'Vl~'Vl1\lfl1 1L~ t.J'UL V1 t.J \l e1 ~1\l L~m 
, \l " VI 

1lJ1~&J\l L ,J'U~m~'U1'Uf111l'Vlt.J 1m(fl?l1vh 1 Vlt:-J~ m1 L~t.J'IJ"lleJ\l'l!n L~t.J'U 1 'UU~~u'U ~~B t.J 1 'ULnru'Vi~1lJ~ 
' ' '\J 

LL~:: L~ n 11 n L~ t.J 'U 1 'Vl t.J 1&.1" 1:u 11 b1 ~ ~:: tJ 1:: t.J n 1911-if r1 11 :u ~'Vl1 \ll'Vl t.J 1~ 1" l?l11 VI L tJ 'IJ tJ 1~ 1t.J "l1 111 'U 
' " 

~il?ltJ1::1il11''1J Vl~el ~elt.Jel~fl11:un 'Ubb 'U'J'Vl1\l~ b V!:u1::":u 1~ (V1 ~'U1 LL "U:u:uru, 2548) 'Ue1n~1n-d 
'\J 
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~lJLn~~~ ,~v.~Vl51J1f31 (2556) 1~a1~1'0Jvtf31'Uf'l~~am~L~~'U~1Vl~1f311?~1'1i"tJa.:~um~~'U~~~ui'U . ~ 

iru~llPim~n 1 'Uth~LVIP~l VI~ YflJ'l1 'l!m~~'UiivtP~'Uf'l~~a1"1111Vl~1P~16'11'li11 LU'U1"ll1~mn1~w Lu'V'11~ 

~1'U~1JEl~ hJ L i1'U ~1 t.J 1'11 L tJ ~ 1 LL(;l ~'U 1~ L~El~ ~El~ 1 off~'U l'l'U 1 f11~1J 1 f1 W.h f11~ L~CJ 'U~'OJ 1 f15~~1J"ll1 ~~'V'I'U 
~ 

Li1'U1~~WI'l~~ 

'l1f1U'\!'VI1~f1~111J1oU1~~'U ~~'V'I~~m~ll"lltl~UnL~t.J'U e-~m11J~Vl~Vl1'1f11~L~~'U~~1 LL(;l~~L~~'U 
hJiim11Jfi'IVl'U"lltl'lf1111J~ b U'Uth1J'V11~ a1 A ru ~'OJ~~ tl'l d 'I Lbm -v iim~A ~ rl'U f11~6'1tl'U1Vl CJ1f3116'11'li 

~ ... ... 

1J1 f11J 1CJ wd'l1 'U,r'U ~ b U 'U~ ~-.il f1 rl'UlJ 1'\J 1'\JLL(;l ~'VIi;l1 CJ'IJ ~~ L VIP~ L i1'U 1'1 ~ ~rl'U l1 "f11~~'Ub6'11~Vl1'1 
~ 

iVl ~1Pl16'11'li" (scientific inquiry) Ltl'ULb 'U1Vl1'1"lltl~f11~~~f11~b~CJ'U f11~6'1tl'UlVlt.11Pl16'11'li~'OJ~U1'V'I1 

'V'Il;l Liitl'l"lltl'll'l'U btl 'I~ f11~'U~~(;l L th'VI1J1CJ f11~~lVlt.J1f311Ml i ~'I -db 'V'I ~1~ f11~~'U b6'11~Vl1'1lVl CJ1f311Mli 
~ . ~ 

Ltl~ Ltlmrr1 ~'I! m~CJ'U 1~nf1~ LLl;l~'\.JijtJ'11 "Lum 'li'WL~m ntJ'I!niVl ~1Pl1?rl'li" ~'l:v~'1i1t1 1 ~'l!n b~CJ'U 1~ 

Yi'w..~'U 11'1'\J btl'l1 ~ii~'lm11l~1Vl t1 1P~1?11'1 i Vi'm1~n ~~tJ1'U n1~Vl1'1lVl m mrr 1'1 i L :v 1'1 fl ~Vl1~lVltJ 1mrr l'li 
~ 

(m~Vl~1'1Pimn5m"j, 2557) ~~?ltl~fl~tl'lrl'U Robrig and Luft (2004) ~f1~1TJ1 "f11"jL~t.J'U 

1VJmmrrl'lTI~t1 11l 1 im~tJ1'Uf11"j~tJbri1~'V11m11l~L'VIiitl'WntJm"j~ tl'IL1tl 1 '\.JL~t1 hliilil~'VIll1t1" 
~ . 

m~'U1'\Jf11"j~'IJ L?I1~'VI1fl111J~ (inquiry process) b tJ'U m~'U1'U f11"jb~CJ'U~~1 ~~ b~CJ'Ufl'U'VI1 
_'U 'U 'U 

m 11JTI 'VI~~1 t.J M'U btl 'I 1~ t1 ~ 1'U m~ tJ1 'U f11"jA~ bb(;l~ 1 in "j~tJ1'U f11"jVJ1~1Vl t11P~1?1Mi L tJ'U bfl~tl~iitl 
~ 

(rrrm.J'U~~ brl~llf11"j?ftl'UlVlt11P11riMiLb(;l~ b VlfiL 'WL(;l ~, 2556) ~'~ b tl'U"ll~-vtl~m~tJ1'\Jf11"j~ b~ mLt1'1 n'W • 
~ L~lllil 1 f1 f11 "j ~'lfl1(111J b~ CJ1 rl'IJ5"j"j1J"IJ1~L~ CJU f1lVl CJ1Pl1 ?I Mi Lb(;l~U f1 L~ CJ'U liJ 1 mT'U ~1 b 'W'U f11"ja1"j'Jii] 

\9J"j'JiiJ ?ltl'U L ~ tl'V11fl1\9ltl'U,f'Ubbi;l~~1 tJ f11~'U1'U f11"j~'l f1~11dbtl'I~'I'Vh 1 ~U f1 L~CJ'U 1~1J1~'1fi111J~ Lb6'l~ 
~ 

?111J1"jfl?f~1~fi111JboU1 L'OJ~~f1~'1b~81fl'ULL'U1A~ 'VI~f1f11"j bb'U'U~16'ltl'l. Lb6'l~ Vl~~D "j'J1J(i~m11JboU11'0J 

1'Wf11"j'Vll~1'U"lltl'IUf1lVlt11Pl1?1\9lib~tlPin~15"j"j1J"lJ1~~1~ 1 "jtltJI'l1 (National Research Council, 

1996) ~'lm~tJ1'Uf11"j~tJb6'11~'VI1m11l~ii~n~ru~611A'ru 5 '\.J"j~f11"j 611'VI-rtJm"j?ftl'Ubb6'l~f11"jb~CJ'U~'I 
'U ... 

1111 tJ1 -m 'UVlm~~'U.rr'Ub~CJ'U ~'~d 1) ~ L~CJ'Uii~1'U~11J 1 '\Jf11"j~'ll'l1m1Jb ~tlu11 tJ~m"ja1"j'Jii]\9l"j'JiiJ?Itl'U ' ~ ~ 

Vl1'1lVltJ1Pl1?1Mi 2) ~ b~CJ'UbfltJ"j'JtJ"j'JlJ'VI~ mi1'U~U11 tJ~ f11"j?f~1~fl1tlB'U1m~tl\9ltl'Ufl1mll 3) ~ b~CJ'U 
~ ~ 'U 'U 

Vl1'1lVltJ1Pl1?1\911 bbl;l~ 5) ~ b~CJ'U~ tl?f1"j be-l mb 'V'l~ b ~tlU1b?I'UtloUtlfl'U'V'l'U bb(;l~\9l~~'Ufl1tlB'U1CJ (National 
'U 

Research Council, 2000) 

lil1 f1 f11"jPif1~1'11'Ul~ CJ~ b~ CJ1oUtl'l ~1'1 1 'V'I'Ul1 flliJf11"j1Jf11"jb~tJ'UfbL 'U'U~'U b611~ L tJ'Ul5f11"j'Vf~ ~ 

~6111J1"jfl'1i1 t1 1 ~'I! n b~CJ'Uii n1 "j~ w..J'U1 ~'~ ~ 1'\J e.~ 6'l ~ll~Vl ~Vl1'1 n 1"j b~ t.J'U fi1'U ~ ntJVf n~~ m ~'U1'U f11"j 

Vl1'1lVl tJ 1Pl161 Mi ~'lii'I1'Ul -.il CJ'VI6'l1 CJ~'U~1~~61:VtJ bb6'l ~ EJ'U~'Ul1 f11 "j~~ f11"j b~ CJ'U ~ bb 'IJ'U~'U b611~6111J1"jfl 
~ ~ 

v'h1~'1!m~CJ'Uiie-~6'l~1J~Vli~'l:ff'U1~ (ui'"ll t1~~1'11, 2553; 'J"jl~ P~~L'V'li, 2558; ~"ll1~1 vitl1"lltJ"j1"lJ, 

2558) b ~tl'llil1f1 LtJ'\Jf11"j'<il~f11"jb~CJ'U1~rJ n1 ~~ L~CJ'U?I11J1"jfl?f1'1'1fi111J1'~1CJ\9l'Ubtl'l'1i1CJ 1 ~~b~CJ'U L i1'W 
'\J \J 'U 'U 
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I"''J11J &11JoW'U thJa ~ L~tl~~ L~EJ'U nu;liiJI~ ~ ~ ~11J1'HH ~tl1J LEJ~ ~ ~~ L~ EJ'UL '!i1nu;li1Jl~ ~ ~ 1~ (LL~~~'U 

V'11J~~t-11'U, 2549) LLrl~'Vi'11~iJ'flL~EJ'Uiil"'d11JI"'~'Vl'U'lltl~l"'d11J~ ('J~'U'Il L~tl~tl'U Lbri:::L~'Utl iEJ-rlJ~, 
~ ~ ' 
2557; ?!'111m ~a1'1!EJ~1'1l, 2558) L'i1a.:J~1nirm~v'U1~v11m~~u L~1~'t-111"1d1lJ1L'rlm11l.J11iLtl'U ' ~ 

LL 'U'J'V11~ 1 'U m~a6u1vr111J1au 'lJ v1 v a'lf"lm1lJi~ Ln~;'U~m~v\'1 n~m~lJ~ Ltl'U~tl5~~lJI'i1~ '1 ~d v 

\9l'ULa'~~'~'t-1lJ~ ~~Ln~Ltl'Um1lJL-n'11~ ~LLVi'~~'~ in'liLtl'UL~v'lm~via'l~1 <-r'll~1V'I~ a'U'Vl~um LLr~~ 
' 

?I'Vl5'U1 tlr! a~?llJU ~ru, 2558) er1~ EJ~ 'l?I'U h'tJ1 L 'Vll"'iJ fl fl1~~~n~ m~l.Jfl1~L~EJ'U~LL UU ~U L?I1~'Vl1'l 
q 'U 'U 'U 

i'Vl m~1"' 1'1il.J11 m 'U n1~Yr~'U 1(:..JrJ~lJf1'Vli'Vl1'l m~L~EJ'U 1 ~~'~;'U bLr~~v111 ~er L~EJ'Uiim1lJfl'l'Vl'U'lJa'l "I ~ ~ 

QJ c:ii.l ~ ~ (( 

"il~fl1~L ~EJ'U~LL 'UUt'1Ubt'11~'Vl1'l'J'VlEllmt'1m 
" 

1.2.2 L ~a L tl~EJU L VlEJ'U (:..JrJ~lJ']'VlB'Vl1'ln1~ L~EJ'U na'U L~EJ'ULLr!~t-1G"l 'l L~El'U.fl1 EJ 1 'Ufl~lJ'lla'liJfl L~EJ'U 

mil.lLn'l n~l.JtJ1'Uflm'l LLrl~ n~l.leJa'U ~ L~EJ'U~'J vm~~~ m~L~V'U1LL uu~u L?I1:::'Vl1'li'Vlv1m?l1'1i 1~v 
q 'I 'I 'U 

~1 LL 'Ufl\911lJL -dat-11~aEJ L~a'l L61lrl~'lla'l~'lij;j!j\91 LLrl:::~:::vJUV'I']~m~lJ 1 'ULL UU'Vl~t'1a'U 

1.2.3 L ~a Pl fl~1fl::: LL 'U 'U m 1lJ n11 t-1,j' I'll tJ'l(:..Jr! ~lJ ']'V1B'Vl1'ln1~ L~El'U 1 'U LLI'i r~::: fl~lJ'lleJ ~iJ fl L~ EJ'U 

fl~ lJ Lrl'l fl~lJtJ 1'U flrll'l bbrl::: fl~lJ eJ eJ'U VlL~ EJ'U ~'J EJ fl1~~ ~ fl1~ b~ EJ'U ~ LL UU~'U L?I1:::'Vl1'll'Vl EJ 1~1t'11>Ji 
q 1 , 'U 

d (( .:::: c:l~.c:::a. 
~a'l L61lrlr!'lJa'lt'1'llJ'Il'J\91 

1.2.4 L ~eJPl fl~11"1d1lJfl'l'Vl'U 1 'U flT~ b~EJ'U~'lleJ'liJ flL~EJ'U~'JEJfl1'j~~ fl1'jb~EJ'U~bb UU~Ubt'11:::'Vl1'l 
" " 

Q (( d (( .::::. dQ.c:::a. 

'J'V1EJ1~1i;'1\9l'j b'je:J'l L61lrlrl'lleJ'lt'1'llJ'lJ'J\91 

1.2.5 b ~eJPi n~1fl'J1lJVi'lV'IeJ 1 "il'lle:J'lir n b~EJ'UI'ie:Jm'j~ ~ m~ L~8'U ~LL uu~u bt'11~'Vl1'li'V181~1t'11'1i 
~ 

Q.J' ..! q Q.l c.l do<:::~~ tJ Q.l .::t 9.1 ..:!II 

1.3.1 (:..J rl t'1lJ ']'Vll5'Vl1'l fl1'j b 'j 8'U'll e:J'l'U fl b 'j EJ'U'Vl b 'j EJ'U ~'J tJ fll'j"iJ ~ fll~ L 'j EJ'U ~ Lb 'UUt'1U Lt'11 :::VI1'l 

l'Vl EJ1~1?1 \91 it'1'lfll1 n e:J'U 1~-ru fl1'j~~fl1'j b~EJ'U ~e:J ~1\liiirmh~'qj 
~ ~ 

1.3.2 irm~t.J'U~ L~8'U~'J 8 m~~~fl1'jb~8'U~bb uu~u b?I1:::'Vl1'li'VlEJ1m?ll'1i iim1l.lfl1'J't-1,J11 'U 
~ 

'j:::vJUflrll'lbbrJ~'j:::vJUt'1'l 
~ 

1.3.3 iJ m~ EJ'U~ L~EJ'U ~'J 8 fll'j~~fll'j L~tJ'U ~ bb 'UU ~U Lt'11:::'Vl1'll'Vl EJ1~1t'1 \91 iii m 1lJfl'l'Vl'U 1 'U 
~ 
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1.4 't.IB'UL'!l~'tla~m~1:5'a 

1.4.1 th~"ll1m H1LLn 'l!m~m.J~'U~umJPirrtntl~ 4 .fl1flL~~'U~ 1 tlm~Pimn 2560 h\lL~~'U 
" . IV ~lf:::o 0 CV ~ V CV 0 V o::::!ril .<::11 d V d 0 

b'Uqj\l~fl'tfWVltn 81b.fl8b'Uqj\l~fl'tt ~\lfll?l~1'Ufl\l1'Ub'lJ\>1'V'I'UVln1~1'llfl'tt1115~111'llfl'tt1 b'lJ\>1 28 ':il1'U1'U 3 

Vl€l'lb~~'U ~111 91 fl'U 

1.4.2 fl~11~TeJ~1\l 1~Lbfl Uflb~~'U~'U~5~11Plfl'tt1U~ 4 .fl1fH~~'U~ 1 Ufl1~Plfl'tt1 2560 
' 

h\l b~~'U b 'Uqj\1~ fl,;~Vl ~1 eJ1 b.fl m 'lJ qj\1~ fl,; i1\l n\?1;;11'1! fl\l1'U b 'lJI'1~'U~n1~Plfl'tt1iJ5~11Plfl'tt1 L 'lJ\>1 28 

~1'U1'U 1 Vle:J\lL~m.J ~111 29 fl'U Ll?lmL~~~Vfe:J\l~l?l'l!m~~'WL-ff1L~~'ULL'll'llfl~~m111~1111~" ~\ll~111LI?l~ 

m~~11LL'll'ULLU\lfl~11 (cluster random sampling) Ll?l~1iVfe:J\lL~~'ULU'UV!thtJ~11 

1.4.3 L11'Bvt1~1m'Um~1~~ bU'Ub-d'e:Jvt1l"lJ1~1lV1~1 '111\l~'U~ 4 ~'U~Lit111Plfl'tt1u~ 4 L~el\l 
€ .::::. .::tell~ 

L"ll~~'lJel\l~\l11'1J11'1 

1.4.4 e:l1~v1Jilin~11'Um~vhm~Vll?l~B\l1'U.fl1flb~~'U~ 1 tlm~Plfl'tt1 2560 1-ffnm1'Urn~ 
\1 

Vll?l~B\l 12 i1111\l 

1.4.5 ~1LLtJ1~Plfl'tt1 

1.4.5.1 ~1bb'l.h~~~~ l~bbfl fl1~~1?lfl1~b~ti'U~bL'U'U~'UL~1~Vl1\llV1~11'l11~1'11 L~el\lL"Il~~ 
'IJ 

1.4.5.2 ~1LLU~I'1111 l~Lbfl e.J~i111~Vl~Lb~~fl1111fl\lVl'UV11\lfl1~b~ti'U LL~~fl1111vq\l'We:J1\J 

1'Ufl1~L~ti'Ul"lJ1~1lVltl1 L~el\l b"ll~~'lJe:l\l~\llJ~l\>1 

. . 
1.5.1 fl1~~1?lfl1~L~ti'U~bL'U'U~'UL~1~Vl1\llVltl11'l11~1'1i b~el\l b"ll~~'lJe:l\l~\llJ~l\>1 Vl111tlti\l 

\1 

~'UL~1~Vl1\llVltl11'l11~1'1i tJ~~flel'U~1tl 5 ~'U\>1€l'Uvl\l.Q' 
1.5.1.1 m~~\lh'll?l~e:Jnufl'1m111Vlt111'l11~1'1i 
1.5.1.2 m~ 1 Vfm111;;11A'qJnutJ~~~ n,;'V'It11'U~~BI?lfl~B\l nufl'1m11iVltJ11'l11~1'11 

1.5.1.3 m~?l~1\lfl1BB'll1tJV11\liVltnl'l11~1'11'11fl'IJ~~~ n,;'V'I~1'U~fi''U'V'I'll 

1.s .1.4 m~L ~e:~11 1v'lfl'1B5u1vV11\liV1~1m?~1'1inue:J\lfifl1111iV11\liV1~11'l11?~1'1i 
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1.5.2 e.J(l!Kl.l'l'VlBvn:~tn1b~tJ'Wl"ll1:g11'Vlm V!l.J1tJii-1 fl11lJ6'11lJ11~ 1 'Wfl11b~tJ'WTI"ll1:g11'Vlm 
'IJ 

b~a-.1 b"'l(l~"lla-.1~ -1i1:a1l'l "1l a--1'11 m~tJ'W.ff'WirlitJlJPl m~ntJ~ 4 1~ tJ~\111tu1\11fl fl111'lalJ bb lJlJ'Vl~6'1alJ 

1.5.3 f111lJfi-1'Vl'W'Vl1-1fl11b~tJ'Wl"ll1:g1i'VltJ1 'VllJ1tJii-1 fl11l.l6'11lJ11~ 1 'W fl111~~nii-1fl11b~tJ'W~ 
'IJ 

l"ll1:a1i'VltJ1 b~m b"1l(l~"Um~-1i1:a11'l 'Vl~-1"il1flfl116'1a'W 1~i'W6'1~(l-.1bbiA'11'W1~tJ~b1m 2 IK'lJ~1~ 1~tJ1~ 
' 

< ' " Q..l Q.l oQ. d .o:::;:tt,l.o,<V ll' 4 1/ 

"il1 flbb lJlJ'Vl ~(;'! alJ1 ~ e.J (l (;'llJ 'l'Vlli'Vl1-.1 fl11 b 1 tl'W'Vl ~ 1 "il tJ 6'111-.1"1J'W bb(l ~ (;111 "il (;'! alJ fJ t\J.fl1'V'I bb(l1 

1.5.4 fl11lJ~-1'V'Iah1'Wn11b~tJ'W 'VllJ1tJii-1 fl11lJ~~n'lJ1~~tJh "!lalJ'Vl~ahi"llalJ 'Vl~an11 
'IJ 

bbi;'l ~ -1aa n"ll a-1m 1lJ~~ n1~ tJ m1 bbi;'l ~-1fl11lJ f1 ~ b ~'W ~a m1~ ~ m1 b~ tJ'W ~ ~1 tJ n\1 n11lJ m1 b~ tJ'W ~ bb tJtJ 
'IJ 'IJ 'IJ 

~tJ b6'11~'Vl1-1l'Vl tJ1P116'11'l11~tJi~"il1mb tJtJ6'1atJmlJm1lJ~-1'V'Ia h~tri~tJ~~bb 'lJ(l-1lJ1"il1n-11'Wl~tJ"Ua-1 
'IJ 

1.5.5 b"1l(l~"Ua-:J~-:Ji1:ail'l 'VllJ1tJii-:J b'da'Vl1l"ll1:g1l'VltJ1 "li1-:J.ff'W~ 4 i'WirlitJlJPlm~ntJ~ 4 

'lJ1~ natJ~1 tJVlL.b tJ fl11 b~tJ'Wi ~a tJ~-.1-d b6(1(l~ bb(l~'Vl'l~~ b"'l(l~ 1fi1-:J 6'1~1-:J"ll a-:Jb"1lm1~Pin~1~1 tJ nlK a-:J 
' ' 

"iJ(l'Vl':i':iPlLJ fl1':i~a6'11 ':i':i~WJ 1-:J b "'l(l~ bb(l~ fl1':i b 'lJ~ tJ'W bb u m?lm'V'I"Ua-:J b "1J(l~ bb(l ~ fl1':i"ll':i1.fl1'V'I"Ua-:J b "'l(l~ 
' 

1.5.6.1 '!!m~tJ'W fia '!!m~tJ'W.ff'WirlitJlJPlfl~1tl~ 4 6'11lJ11~"i11bb'Wn'l!m~tJ'Waamtl'W 

3 ncilJ l'l1lJfl ~ bb 'W'Wi;'l atJ \l~'lJ 1~6'1-:J ri b'd a'Vl1~ b~tJ'W n a'Uwu 1 b -d'a'Vl1 b~a-:J b "1l(l~"llm~-:Ji1:a1 (;1 ( b -d'a'Vl1 bfli1 
' ' 

~ btl'W~Wo1'W"Ua-1~'li1:a1 l'l) 1~ tJU m~tJ'W~i1fl~ bb 'W'W b\l~ tl'IJ a tJ n-.h mean-SO "il ~a tl1 'W ncilJeJa'W 
oJ.O 'IJ ' 

'l!m~tJ'W~i1fl~ bb 'W'W b\l~ tJ ':i~'Vll1-:J mean ± SO "il~a tJ1 'W ncilJ'lJ 1'W fl(l1-:J bb(l~U m~tJ'W~i1fl~bb 'W'Wb\l~ tJ 
'IJ ' 

1.5.6.2 '!!m~tJ'Wn~lJbn-:J 'VllJ1tJii-:J 'l!m~tJ'Wm~fl~bb'W'Wbu~tJ 3.55-4.oo 

1.5.6.3 '!!m~tJ'WncilJu1'Wnm-:J 'VlmtJii-:J 'l!m~tJ'W~1~fl~bb'W'Wbu~tJ 2.41-3.54 
' 

1.6 'lJ-a~ LtJ"!Jtl~fl1~11\l~ 1~~\J 

1.6.1 '!!m~tJ'Wi1t-~(l~lJ'l'VlB'Vl1-:Jfl11b~tJ'W bb(l~fl11lJfi-:J'Vl'W 1 'Wfl11b~tJ'W 1 'W ':i1tJl"ll1:g1l'VltJ1 b~a-:J 

1.6.2 b tJ 'W bb 'W 1'Vl1-:!~1'Vl-rlJ fl ~ ~ ?Ia 'W 1 'W n 1 ':i'l11 fl1':i~ ~ n \) n ':i':ilJ n 1':i b~ tl'W i bb lJlJ ~lJ bi;'l1 ~'V11-:J 

i'VltJ1P11i;'ll'lTI'lJ~WJ'W1t-~(l~lJ'l'VlBbbi:l~n':i~lJ1'Wn11A~':i~~u~-:J"lla-:J'I!nb~tJ'W1'Wi"ll1~'W 
1.6. 3 btl'W bb 'W1'Vl1-:J 1 'W m1Yrw.~'Wlbb ':i-:J~-:J 1\11 'Wfl1':ib~tJ'Wb~m>i-:Jb6'1~lJ 1 ~~ b~tJ'Wbn~m':im~~'Wa mn 



d 
'U'VI'VI 2 

1 'W rn11~ CJ fl~ \I.Q ~1 ~ CJ 1~vh rn1 ~ n~1 La fl?l11bb"~ \11'W1 ~ CJ~ b~ CJloU 8\1 bb" ~ 1~111 b?I'W a V11~ 
~1-ffa~a1 u-d' 

2.2 f11CS.rt11f11db~tltfrLLLJU~tJb?f1~V11\J1'Vltl1f'f1~tJl{ 
" <' 

2.3 ~mr~~'VlTIVn\lm"Jb~CJ'W1"ll11'Vlmm?tV11 

2.4 m1~~\lvm h 1 'Wfl11b~CJ'Wl'V1CJ11"11?t~P11 

2.5 fl11~fl\I'Vl'W 1 'Wn11b~CJ'Wl'V1CJ11"11?1V1{ 

" ~ ~ Q.l or:::!~ 

1 'V1 mm ?I m \91 \1 'W 

( 1) fl11~~'V11\Il'Vl CJ1 P11?1V1 11~~1~1 CJ fl11~'V'l CJ 1 CJ1~'ll a\I~'W~~~1-ffm~u1'W rn1'V11\I 
" ' 

l'V1CJ1P11?1V11 (scientific process) 1'Wfl11~'Ub?I1~'V11A11~i (scientific inquiry) fl11bbtlUqj'VI11191CJ 

~1'Wfl11~\lbfl~P1 fl11~111~m1~?18'U ( investigation ) f111~fl~1fl'Wfll18~1\lih~'U'U bb"~f111 

~'Ufl'WoUeJ~" vh 1 ,X bfl\918\lfl fl11~n m.h ~~'\Al'WV1"8\91 bd"1 fl11~~bb" ~m~'U1'W f111~\lfl~11i1f111 
\J '\.1 '\J '\.1 

ci1 CJ'VleJ\91~ 8 b ~ 8\1 tl'Wb tl'W b 1" 1 CJ11'W1'W 

(2) m1~~l'VlCJ 1P11?t~P111'1a\l?t1~11~aTiu1mb"~~P111~?tau 1~ b ~ a1.!1~11-ffa1\l~'~vr'~1 u 
" 

fl11?1U'U?I'W'W'VI~a11'1 bb~\1 b~ai1m"Jfl'W'\Al'U-rra~" 'VI~a'VI~ mi1'W 1 'VIjJ 'VI~mb~ bb~-rra~" b~~ b~ CJ'dnuilm~ 
, 'U d.9 'U 

l'Vl CJ1P\1?1 V11~\181~ b 'IJ~ CJ'W bb 'IJ"\1 hi' 
(3) l'Vl CJ1P11?1 V1 { b tlm~a\I~'Vl flfl'W ?t1m1~i1~1'W ~1~ 1JlljJ,.,i1~~a ~1 'W~1'W 119l'lleJ\11" n 

' " 
1'Vl CJ1P11?1 V11~ \1 b tJu~" ~ 1 n fl11?1~1\l b?l~~ fl11~~'ll 8\I'U flfl" n11~ 8?111 bb" ~ m1 b~ CJ bb 'V'l ~off a~" b ~ a1 'IX 

" ' " 
bn\9lm1~AI911 'Wb~\11 bfl11~,1~11ru n~" 1 Vfm1~~1'V1CJ11"11?1V11b~~~ua~1\l hl'VICJ\91~\Ibb"~~'~~"~aflu 

" ' 
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1 tJa\lfl~ bbG'l ~~\lbb -;w,~ v~ m-sPi n~1ri''U fl11 bbG'l~ m-s 1 ifi11~~'Vl1\li'Vl tJ1PI1?fl'l~~'~~v\lvc.J'l. 'U"llv'U b "lll'l 
~ ~ 

flruu-s-s~ ~~tJu-s-s~ bD'U~tJv~-r'U"llv\la\lfl~ bbG'l~bD'Um-s-rn~1~\lbb1~~v~eJ~1\I~\IV'U • 
(4) fi11~~1'Vl tJ1P! 1?11'1~ bD'U~'U~1'U~~1~ rut 'U m-s-wl'l!'U1b 'Vlfl1 'U 1G'l ~ b'Vlfl1 'U 1G'l~ b D'U 

~ ... ., 

~1wi''UPI1?tl'l~~'U 1 Vfn~~ 'th~?t'Um-sru ~l'l'U1m-sbb~~fl11~f1~~b~~"~1\l?t-s-sfi"lJv\l~~~~ 1~t~ij 

~~lJ\IVImtJ~~~ 1 Vfl~t:.J~I'l.flru.;i~l'leJ'U?f'UeJ\Ifl11~(ila\lm-s bbG'l:! bbnuruVI1"lleJ\1~1~~'U~~ b 'Vlfl1 'U 1G'l~ 
'I , " .. 

b~t~1oUv\l n'U'Vl-rl'l t~1 m m:!'U1'U m-s bbG'l:!'S:!'U'U m-s~~m-s ~'~~v\11 ib 'Vlfl1 'U 1G'l m 'U'Vl1\1?1~1\l?t-s-sfi~ v 

fi''lfl~bbG'l:!~\lbb1~~eJ~ 
... 

2.1.2 ~n~ru~cWU;J1tJ.SVV~61c;i1J~1~0fJel~1VIEJ1ff161VJ{ ... 

( 1) m1~~'V11\Ii'VltJ 1PI1?fl'l~ij~'U~1'Um~1nVI~ n~1'Ub ;a\l'th:!~ n,; bbJJ11VI~f1~1'U 
~ ~ ~ ~ 

b ;a'l'tl"S:!~ n,;b .W tJ\1 a ~1\1 b~ tJ1 hJ b .W tJ'll'l a 1 'U m-s~l'l!'U1fl11~~'Vl1'l1'VltJ 1PI1?tl'l1 
" 

"llv\111 ni'Vl t~1P11?tl'l1 

(3) fl11~~ 'tl-s:!?tum-srub~~ bb~:!rhlJt~~"lJv\lun1'Vlmm?tl'l~ ija'Vl5l'l~~mn-s 
~ 

( 4) 11 ni'Vl mm?t l'lTI i~'UI'l'U1f11"SbbG'l:!fl11~fl~?f~1\l?f"S"Sflb 'U'Vl n.fr'UI'l a'U"llel\1 m-s • 
-wl'll'U1fl11~~'Vl1\11'Vl tJ11"11?t 1'11 ~\ltl'U 15m-s'Vl1\11'Vl tJ11"11?tl'l1~'~m~VIm nVIG'l1tJ bb~:!m~ hJ b D'U 1 'tl 

" " ' O<LICV q I 

1'11~6'11~'\J"ll'U 1'1 a'U'Vl bb 'U'U a'U 

(5) bbJJ11fl11~ ~'Vl1\11'Vl m P!1?1 l'l1ijm1~tJ1 b ~a~ a bb~ m1~ ~'Vl1\11'Vltl1 P!1?1 1'11 b D'U b .W tJ \1 
~ ~ 

~ \1-&1 fl 'S11 ~?I 1~ 1 'Stl b 'tJ ~ tJ 'Ubb 'tJ G'l 'l1~ bd a~ VI~ f1 ~1'U b ;a \ID 1:! ~ n,;1 VllJ~ orr~ bb~ 'l fl'U fl11~ ~'Vl1\l ... ~ 

1'VltJ1P!1?fl'l~b~~ bb6'l:!/VI~a bdaij m -s~m1~VI~ f1j]1'U b ;a\l'tl-s:!~ n,;b~~~1 tll.J~~a\IVI~a'Vlq~ffl VllJ 

( 6) m'J~I'll'U1fl11~~'Vl1\11'Vl tJ1PI1?tl'l1a ~i11tJ 1~a'Vl5l'l6'l"lla\lfl11~ f1~ fl11~ b ~a 
~ ~ 

rh'Wt~~ bbG'l:!i'l'll'Uu-s'J~"lla\lfl'U 1 'Ua\lfl~ bb6'l:! 1 'UV11\In~un'U fl11~~'Vl1'll'VltJ1P11?fl'l1n?t1~1-st1ija'Vl5l'l~ 
~ 

~am1~f1~ m1~b~a f11iJt1~ bb~:!i'l'll'Uu'J'J~"lla\IA'U 1 tJfi'\IA~ 1~b'li'Ub~tl1n'U 

2.1.3 bihVI111 tJ"lla\1 n111ij' ~ n11b~ti'Uf11"aav'U1'Vlmf11a 1'11 

1'Vlt~1PI1?t l'l1b U'U b~a\l"lla\lm'J b~tJ'U~b~ tJ1 nuu'J'J~"ll1~ 1~ tJ bul'l1:!~'U~m im~u1'U m1 " . 
fi' \1 bf11'l ~ 1 'S1 ~ \9111 ~?I au bb6'l:! f11 'J'Vl ~~a 'l b~ tJ 1 n 'U 'tJ 'S1 f1!] m-sru 5'S 'J1J"ll 1 ~ bb6'l ~'111 t:.J mn~ ~ 'J~'U 'U 

VI~ n m1 bb 'U1A ~ bb6'l:!'Vln~fi ~\ltl'U m1 b~tJ'U m"J?tatJ1'Vlmm?tl'l1~\llJ\Ib ,J'U 1 ~~ b~tJ'U 1~ bD'U ~ b~tJ'U~ "'I dJ , t~ cu 'tl 

bb~:!rl'Ul'l'U ~1 tJ l'l'Uba\lm n~?f~ ,!'U ~a 1 Vll~~\1 m~m 'Uf11 'Jbb~~ a\lrlfl1111~ ~\I bb~ltJ b~~ bb -snri a'Ub oV'1 . ~ 
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t~V'U tn'El'El~"l'U?!m'UPim~ntt~~tn'El'El'Eln"inn?lm'UPimn1thJ~~n'El'U'El1~'V'Ibb~1 (m~'Vl11.:~Pimn5m~, 

2551) 

f11~'Vl~1-:!Plm~n5f11~ (2551) 1~ rlTVI'U~ b thVIlJ1VG'i1~qJ 1 'Uf11~-;ij'~ f11~b~V'Uf11~?1'El'U 

1'VlV1fl11?1~ft'U?Im'UPimn ~.:~;1 

( 1) t~'El1 ~toU'1hVI~nm~ 'Vl'l~~~btl'U~'U~1'U 1'U1'Vlv1fl11?1~1 
(2) b~'El1 ~boU1h i)~~lJ'IJ1~ bb~~oU'El"illrl~"IJ'El.:!l'VlEJ1fl11?1~1 

(3) b ~'El1 ~ij~n~~~G'i1~qj 1 'Uf11~Plf1~1rl'Urr11 bb~~fi~ri''U'Vl1\11'VlV1fl11?1~1bb~~b 'Vlfl1 'U 1~~ 

( 4) t ~mr ~J'\.J1 m~'U1'Um~fi~ tb~~~'U ~'U1 m~ m1lJ?~1m~t~1 'U m~ttnil t1JVI1bb~~ m~ 

..ij'~m~ ~n~~ 1 'Uf11~~'El?l1~ bb~~?l1lJ1~t~1 'Um~~~~'U h 

(5) b~'El1 ~m~VIii'n~.:Jfl11lJ~lJ~'Uth~VI11\11'Vl tJ1fl11?1~1 b'Vlfl1 'U 1~ ~ lJ1~lJ'U~chb~ ~ 
' 

?l.fl1'V'I bb 1~61 'EllJ 1 'U b ~\l~ija'Vl5'V'I~ bb~~t:-.1~ m:::'Vl'U~\1 tl'U bb~::: tl'U 

(6) t~m11fl11lJ~m1lJboU1h 1 'Ub~'El\11'Vlmf"11?1~1tt~~b'Vlfl1 'U1~m Ulm Vi'tn~thdv"~J.W~'El 
'\J 

~\lfll.Jbb~:::m~~h~\1~1~ 

(7) b~'El1Vi'tU'Ufl'Uij~~1'VlV1f"11?1~1 ijflru15~1lJ "il~V151~lJ bb~:::rhiJvlJ1'Um~1i 
' 

2.1.4 1~~~Atln1cab~£1\J~1'V1V1A16l;Ji 
" 

1~V~fl1'!1b U'UlJlJlJ'EJ\IJl1'V'I1 'U'El'U1fl~~l.i\1VIl\ll1"il~ijf11~~1Pll'U1'EJ::: 1 ~ 'El~1\11 ~~.:J?I'El~fl6i''EJ\I 
' ' 

bb~:::'l.J5'U1i~1lJn'U~fl11lJG'i1b ~"il (m:::'Vl~1\1Plf1~15m~, 2551) 

1 'U m~n1VI'U~161v~fl1'11 m~ b~V'U ~1'Vl tJ1fl11?1~floU'm"EJ'U m1l.Jfl~ 1 'Ub~'El\l"ll'El\lf11~~ 11ll'U1 
'\J 

"' 
2542 ~\lu 

(1) VI~ n"' mtb~::: m~ b~tJ'U f11~?1'El'U1'Vl mfl11?1 ~ 1"il::: b ~'EllJ 1v'l b -d 'ElVI1 bb 'U1 fi~VI~ n bb~::: 
'\J 

n~:::'U1'U n1~~ b U'U ?11 n~ bb~ijfl11lJ?I'El ~fl6i''El\l n'U~1 ~"il~ \1~\1~:::~'\JVl'El\1 ~'Ubb~ :::~:::~'U'l.J~::: b 'Vlfll bb~:::ij 

fl11lJ8~VI~'U Vl~1f1VI~1tJ 
' 

(2) VI~ f1?1 ~ ~f11~b~tJ'U f11~?1'El'U ~ 'El\1~ 'El'U ?I'U 'El\IN b~tJ'U~ijfl11lJf:li! ~ bb~ :::fl11lJ ?I'U1"il 
'\J '\J 

bb~ f1 ~ 1\1 tl'U 1 'U f11 ~1-tl1'Vl tJ 1fl11"' ~ 1 6'11VI ~'U f11 ~Pi f1~1 ~ 'El bb~;:: f11 ~'l.J ~;:: f1 'El 'U €l1~'V'I ~ b~ tJ 1-ir €1.:1 tl'U 



10 

~d d .<:::ill I <V II ..::::1 

bbr;:t~15b "H.J'U'Vlbb\9lnm-:Jm..t"lle:J.:Jt:.J b ~~'U 
'U 

(6) nT'H~~'U~bU'Um~'U1'Um~a1l'in'~~\9l~'VlnFl'UI'i'eN1~f'Um~~~'U1 bvlel1~~1l.l1~" 
1\J ·~ , , 

fiiTumJ~b'VIl.l1~?tl.ll?ieli'Vlml"l1?f\911 b'VlFl1 'U 1"~ G1-:JFll.lbbr;:t~~\lbb1\9l~ell.l 

m~'Vl~1-:JPimn5m~ (2551) 1~n1vt'U\9liG1m11"111m~b~~'U~i'Vl~11"11~\911ml.ll.l1\91~~1'U 
'U ~ 

blil\91 Fl~ ~ b~~'U'Vl nFJ'Um~ 1~f'U m~m~l'i''U~\Ib?f~l.l 1 ~?f'U h bbr;:t~m~~el~el~'U~ b~~'U~l'Vl ~11"!1Ml1 
1\J , , 1\J 

i1m1l.l?t\IG1~ bfl\9lrhml.l1 'U~\11111-:J 1 ~b~~1n'U 1r;:tn5~~l.l'1l1~~el'UIIi'1 iJm1l.l*i!''Ubbr;:t~lJFl11l.l~'1J 

~lil~Pim~1A'U Fll1 ~'U b?f1~VI1Fl11l.l~byjel~1'U~1l.l-iJell.lr;:t i bm1~~t:.Jr;:t 111 h.J ~fl1\9l el'U"llel\lt>h ml.l 
'U 'U 'U 

(2) m~ b~~'U~l'Vl m 1"11?t\911b U'U m~ b~ ~'U~\91 r;:tel\9l"Si \91 b ~el\llil1nFl11l.l~i'Vl~11"11?f\911 bU'U 
'U 'U 'U 

b~el\1~11b~~1fl'U 1r;:tn5~~l.l'1l1~ (Natural world) ;\llln1~b'l.J~~'UbbUr;:t\l\9lr;'lel\9lb1m 'VlnFl'U~\II'i'el\lb~~'U~ 
, 'U 

b yjelU11!-Jr;'ln1~b~~'Un tJ1 m 'U<Si\91 bbr;:t~m~tJ~~ nel'Ua1"1iri b~el~ b~~'U 1~b~~'Ul'Vl~11"11~19111\9l~ 1~f'Um~ 
'U 'U 

m~l'i''U 1 ~ bfl\91 m 1l.l~'U bl'i''U VJ1'Vl1 ~ n'U m~ bt:.J;a ru~m'U m~ruvt~el-tl ruvt1 iJm~~1l.lfl'Ufl\9l r;:t\lllel , "' "' 

tJ~u~lil~'l nlil~ b-ii'111il bbr;:t~ b ~'UF111l.l b~ell.l 1~-:J'llel-:Ji'Vl ~11"11~ 1911n'Ui'1l1 ~'U bbr;:t~"Si\91 v111 ~~1l.l1~" 

elB'U1~ vJ1'U1~ m\9lm~ru~-:JI?i1\l 'l1~el~1\lllb'VI~t:.Jr;:t m~tJ~~?f'UFl11l.lr;11b~lil1'Um~b~~'Ui'Vlml"l1?f\911 

lil~bU'Ubb~\lm~l'i''U1~~b~~'UlJm1l.l~'Uh lJ-:JiT'U~Iil~G1-:Jbn\9l r;11~11ilm11il~el'U ~'UA'UFl11l.l~~iJFJrufii1 
, '\.1 'I '\.1 , 

b ~l.l~'Uel~1\11lJvt~\9l~\l m~~\9lnlilm~l.l m~b~~'U m~?fel'U ~-:JI'i'm~el\91Fl~el\lfl'UM11Vilil~\11 'U<Si\91 1\91~ 1-if , 

(3) m~b~~'UTI'Vlmi"11~1911~'U~1'U bU'Un1~b~~'U~bvlm-ii'1h "ll1'U6ff\lbbr;:t~b~'Um1l.la'1l'it1J 
'U ~ 'U 

"llel\l'l.J~1 nn m~ru'Vl1'l5~~l.l'1l1~ bbr;:t ~ ~ \lbb 1\91~ ell.! ;'~lil ~"lh ~~'~t:.J" 1 ~ ~ b~ ~'U?t1l.l1~" b ~ell.! 1~-:Jm 1l.l i 
VIm~ 6"'1 ~1'\J bU'UF111l.J~bb'U'Uel\ltl~1l.JeJ'Uiil~U11tJ~m~~~1\l~~~fi~\IIPi1\l 'l bbr;'I~~~'U1Flf.1Ji11Yi"Sl\9l n I cu 'V , 

Fl11l.l?f1l.l1~" 1 'Un1~~\9lm~ bbr;:td1l.lfl'U\9lbbr;:tfmn 1r;:tn5~~l.l'1l1~el~1\I~\I~'U 
'U 
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""" 2.1.5 fJWfi1'VUjL~ti'IJ 

m~~ ~ n T.i~ m.·ni'Vl tn P11G11'1 {G11'V!-ruvt"' n G1 m m~~ m~n.ffu~u ~1\J ll.:~vt1.:~ 1 ~~ L~ti'IJ 1~ 
\1 dJI , \1 

L~EJ'IJTI'VltnP11G11'1{~ L oU'Um:::'\.num~ 1 '\.J?im1G1~1-:~a.:~ri"m1:w~ 1~v~ L~EJ't,lii?i'J'IJ~'Jll 1 u m1L~EJ'IJ 'Vlfl 
\1 \1 \1 \1 , 

.fful'l au ~ L~EJ'IJ~::: 1~vhii~ m1:wvt" 1flvt(;l1 v ~wuu nci:w Lb(;l :::11EJ'IJ flfl(;l 1~ va1~ mmci.:~ m~L~EJ'IJ ~ 
\1 , , \1 

~ L U'IJG11 fl(;ILL(;l:::Vi'm~u 1~ EJ~G1auiitJ'Vl'Ll1'Vl1 '1Jn1111-:J LL~'Wn11L~EJ'IJ~ m:::l'i'u LL u:::'t.h "li1mvt~a 1 ,X 
~ ~ ' 

m:::'V111-:~~m~n6m1 (2551) ~.:~1~n1'V!'U~flru.fl1YI-ua.:~~L~EJ'Ui'VlEJ1Pl1G11'1{~~tJm1~n~1-ff'U~'IJ~Tu ' ~ .... 

12 -&'Uti Lb(;l:::bb~(;l:::"li'J.:J.ff'UH~.:~d 

r~ru.n1Y1-na.:~~ L~EJ'Ui'VlEJ1Pl1G11'14~~'1Jvt"' nG11'11n11~n~1.fr'U~'U~1'U 12 -&'Uti 
, 'U '\J cU 

' ' Q.J V ~ I ~ c:!l~~ V C:,. 1.1 

G1:WYI'U5'j:::Vf11-:!G1-:Jll"ll1 1'1 fl'IJ G1.:! bb 1~(;1 eJ:W 

(2) b .[1 h G1:W'Ll1i"1JrJ.:JG111 bb(;l::: fl1'j b '\.J~ EJ'U bb '\.J (;I 'l"1JrJ.:!G11'j bb 'j 'l bL(;l::: fl1'J bfl~ rJ'U~ Yl"'.:l'l1'U 

(3) L .[1 h 1r~ 'j .:~G1 ~1.:1 bb(;l::: ?i1'U'\.J 'j::; n rJ'Ll -nrJ.:~ 1" n m 1:w G11 ~ t1! "ll rJ.:J'Vl.:rYI EJ1 fl15'j1lJ"ll1 ~ 
~ 

~1'j1 P11?ll'l 'jbb(;l :::m mPl 

(4) 1 im:::tJ1'Um'j~tJ LG11:::vt1fl11:w~ m:::u1u m1LLnuruvt11 'U fl1'jL~vu~i'VlmP11G11'14 
~ v ~ 

~1 v fl1'j(;l 'liirJ'\.Jij'\.J~~~.:~ ~ n~1A'U r~i'1 ~'Ll AW\11flbb 'V!ci.:~ L~ EJ'U f'V!m flvt(;l 1 tJ bb(;l:::"iJ1 mA~rJ·th v 

auL 'VlrJ{L 'ill'lLL(;l:::~rJG11'jfl11:w-rl 'I.J'j'\.J LL uu~1'~ ., 1 'IX~~'U.:ru~ 
'U \1 I 'U \1 

bb(;l:::~ n~1vt1 A11:W~ L ~:w L~:w vh 1r~1 'l'l1'Ui'VlEJ1P11G1!Pl{ vt~rJG1~1.:J~'U'l1'U 
" " 

(6) iiL~I'lfl~'Vl1'li'VlEJ1P111;'11'1{ 'V!~rJ~I'li'VlEJ1Pl1G11'14 ~'lU 

(6. 1) fl11:WG1'Uh1~~ 
" 

(6.3) ~m11'1~ '\.J1:::vtE!'~ 

( 6. 4) fl11~1:W bLl;'i~'lfld1:Wfl~ b ~'IJbL(;l::: ElrJ:W.:ruVJ.:Jm1:Wfl~ L ~'IJ"UrJ.:I~~'U 
" 

"' (6.5) fld1:W:WL'V!I'lt:-J(;l 
' 

(6.6) m~v11.:~1u~'J:wnu~~u1~rJ~1'~G1~1'~G111ri" 
~ 

(7.2) 1'11:::wJn~'lm1:wG11~t1JLb(;l:::'\.J'j::: 1v"llu-urJ.:~i'VlmP11G1!Pl{bb(;l:::b 'Vlfl1 'U 1"~~1 .ut 'U 

fl1'j~11 'l~i 1'1 Lb(;l::: fl11'\.J1::: flrJ'IJ rJl~YI 
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(7 .4) bb?l~'lfl11lJ~'U'l!lJ f.Jf1~ B'lbbG'l~ bfl1'~V'I1 'U~'V15 bbG'l~t:.JG'l'I1'U~ tr~'UbbG'l~l'l'Uba'l~~f1'U~'U 
" 

(7.5) bb ?t ~ .:~ fl 1 1l.l '1!1 'U ~ .:~ 1 'U fl 1 1l.l '11l.l bb" ~ ~'~ 'j ~VI 'I! n i1 .:~ fl 1 1l.l 6h 1'1 'll '1l a.:~ 

bbG'l~~'lbbd~~al.l 1 'U 1 'j.:Jb~f.l'UbbG'l~ 1 'WVJa'I~'U 

(7 .6) l'l'j~Vf'l! f1bbG'l~ f.Jal.l~\J fl11l.l6hl'i' ru"ll8'1f11'j 1 i b'Vlflb 'U bG'l m 'U f11'jb~ f.J'U~bbG'l~f11'j 
"' " 

l"ll1~hi'Vl f.J1ii'U'Vl'U 1'Vl ~ 11'1 ru ~'1~1VI1''U G1 'lfll.l bG'l nu ~~U'U bbG'l~ a'W1fll'l b V'l'j1~~1l'Vl f.l 1 
"' ' 

b~mi8.:~n'Ufl'U ~.:~ii~i~'~ bbG'l~~.:~ bb 1~~8lJ 8n~.:~ EY.:~ b u'U~'U~1'U"ll8'1b'Vlfl1 'U 1" ~~1mV'I ~.:~b U'U'lh~ 1f.J'11'11 
"' 

?tmu'UG1.:~b?t~l.Jf11'jfl8'UiVlmf"11?tl'l1 bbG'l~b'Vlfl1 'U 1" ~ (2556) n~1T-J11 'Uf11'jb~f.J'Uf11';i 

?ta'Ui'1l1~hi'Vl f.J1:W.:J b u'U 1 ~tr b~f.J'U hi'f1'UV'I'Ufl11l.l~~1f.J~'~'Ub8'~l.l1 n~?t~ b ~a 1 m~~.:~m~'U1'U f11'jbbG'l~ 
<I '\J 'U , 

b U 1VIlJ1 f.J"ll8 'l n1';i~ ~ n1'j b~ fJ 'U n1 'jfl8'Ul'1!1~1l'Vl fJ 1 nl'j~~ n1'j b~f.J'U n1'jfl8'Ul'll1 

~1l'Vlf.J1~'lihu1VImmhl'i''ll ~.:Jd 
< 1) b~81 ~bi1 h'VI~ nm'jbbG1~'Vl~~~~b tl'U~'Uji1'U 1 'Ul'll1~1i'Vlf.J1 
(2) b~81 ~bi1 h"ll8'Ub"lll'l'U8'lli'j'jlJ'lJ1~bbG1~i8~1tl~'U8'll'll1~1l'Vlf.J1 

(3) b ~81 ~iiVi'n~~~?l'1ri't1J 1 'Uf11-;iPif1~11"1'Wfll1bbG1~~~f1'W'V11-:J b Vlflb 'U 1G1~~1mY~ 

( 4) b ~8~ ~'U 1 m~'U1'U f11'j~~bbG1~~'U l?l'U 1f11'j fl11l.l?l1lJ1'jt11 'U f11'j bbtlUt1JVI1bbG1~ f11'j 

~~f11'j"Vlf1~~ 1 'Uf11'j~8fl1'j bbG1~fld1lJ?l1lJ1'jtl1 'Uf11'j~~~'U h 

(5) b~81 ~(?l'j~Vf'l!n~.:Jm1l.l~lJ~w5'j~Vf11.:~i'll1~1i'Vlm bVlfl1 'U 1G1~~1fl1YI l.l1G1l.l11~~ 

bbG1 ~?lfl1V'I bb 1~~ 8l.l 1 'Ub ;u.:J~iiE1'V15V'IG1 bbG1 ~t:.JG1 m~'Vl'U~'I n'WbbG1 ~ n'U 

(6) b ~m11m1l.l~fl11l.Jb ·ih h 1 'Ul'll1~1l'Vlf.J1bbG1~b 'Vlfl1 'U 1G1~~1fl1V'I hil m ~bn~tb~ 1f.J'Ili1 
" 

I Q,.1 0 do<:::t. 

1?18?l'lfllJ~G1~f11'j~1'j'l'lJ1\?l 

(7) b ~81 ~ b u'U fl'Uii~ l?liVl f.J1P11?tl?l1 ii~ruu'j'jlJ ~~f.Jlj'j'jlJ bbG1~fhtif.JlJ 1 'I.Jf11'j1 ifl11l.Ji 

bbGl~b Vlfl1 'U 1"~~1fl1V'I8~1-:J?t~1.:~?t';i'jri 
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... 
2.1. 7 1ilEJ\1'f1\ln1~L;eJUTI1f1;i'l1VIV1 ij~-3ij 

'U 

f111L~CJ'UTI"Il1~1l'VICJ1 Ltl'Un11Ww.J'U1~b~CJ'U1 m~-r'U~-!If111l.J~ m~'U1'Un11 Lb~~L\II'lfl~ 
'U 'U 'U 

rllml.l 1 'U~-!1~1-!1 '1 ~ L~ CJ1 tl'U~-!Iij~ll'l Lb~~~-!! LL 1~~ e:JlJ1eJ'UI'i'1 ij fl11l.Jl.J-:JJ'ULL~~ijm1l.JG1'1J~\I~~ f1~1 
' ' 

~'Ufll1 ~'ULG11~'V!1f111lJ~L~eJ11'U11lJ~eJ:W~ lLfl11~~t:.J~ t11h.J~rl11'leJ'U'lJel-!lrllml.l G11l.J11(ll'i'~~'U1\J 
'U 'U 'U 

~1CJf111 1-rroUeJlJ~e:J~1-!Iijb 'V!I'lt:.J~ G11l.J1)(l~e:JG111rl1(11l.J rl11'le:J'U oUeJlJ~ LL~~~-:J~~'U'\"l'U\11 f1n11L~CJ'U~ 
'U Ill 'U \1 

1 t-1~~'\.JL oU1 1\J 1~ (G1mU'U?i-:JLG1~l.ln11G1eJ'Ul'VICJ1P11G11'l~LL~~L'VIfl1 'U1~~, 2556) 
'U 

b tJ~ CJ'ULL 'tl~-!11'1~ e:J~L 1mLL~~ rl11'V!U1eJ~1-!111~L ~1 "i\'1L tl'U~'VIf1fl'U\J~~eJ-!IL~CJ'U~LvJe:Jt11t:.J~ f111L~CJ'UTI tJ 
' 'U 'U 

1 -if~. 'U~ll'l bb~~ n11'tl 1~ n eJ'U el1~'W b~ eJ ~ L~CJ'U 1~ L~CJ'Ul'VICJ1fl11G11'1 ~1~ CJ 1~-r'U f111f11~~'U 1 t-1 Lii~m1l.l 
'U ' 

~'UL~'U VI1'VI1CJtl'Uf111Lt:.J~~G1m'Um1ru'V!~Bi:l~'V!1 ijm1~1l.ltl'UA~ ~-:JiJeJ'tJ~u~\1~-!1 n\I~LoU1hLL~~ 

L~'Ufl11lJL;eJlJ 1CJ-:J'lJB-:Ji'VICJ1fl11G11'l~n'Ui'll1~'U '1 LLG'l~~i~'~ vh1 t-1G11lJ1)(leJ5u1CJ Vi1'U1CJ m~m1ru~-:J 

1911'1 '11~B~1'1ijL 'V!~t:.J~ f111~ ~fl\ln11l.lf111 b~CJ'Un11G1eJ'U ~'l~eJ'IG1eJ~fl~ eJ'Itl'UG1Jl1'W\1~'11 'U~ll'l 1~CJ 1-rr 

LL Vl~ .:~ L~ CJ'W ~'VIm n'V!m CJ 1 'UVI B'I~'W LLm~riTu.:~~.:~~L~ CJ'U~m5 m1 L~ CJ'W~ m1l.!G1'W h LL~~ fl11l.l (111 ~ 
'U 'U 'U 

LLI'lf119i1-:Jtl'U (G1mU'U?f'ILG1~l.Jf111G1eJ'Ul'VICJ1P11G11'l~bbG'l~ L 'VIfl1 'U 1~~, 2556) 

Q)' Cill i,.l..::::t, .:::ll -=>. il i.l ..::;:,! i.l Cill I Crt. 

bL 'U 1 f1 1 1\1 ~ f1 1 1 b 1 CJ 'U 11 "ll1 "ll11 'VI CJ 1 1'1 e:J 'I L 'U 'U f1 11 b 1 CJ 'U 1 'VI t:.J 1 'U f1 1 ~ 'U 1 'U f1 1 1 fl ~ 
'U 'U 

m~'U1'Um1u.ntr~ LvJBG1~1.:~m1l.l~~1CJI'l'Ube:J'I G11lJ11m11m1l.lntJ1mvi'eJ~1.:~i1tJ1~~'VI5.n1'W m1 
~ 'U 'U 

B1'U1 CJf111l-lG1~m n 1 'U m1 L~CJ'U~ (facilitator) L ~B.:~\11 nm6m1~ ~ L~ CJ'UG11l-l11 (l'Vf1fl11l.l~6li-:JijeJ ~ 
'U 'U 'U 'U 

mnmCJ 1v1v11 CJI'l'W LB'~ 1~CJ 11J"il1n~e:J~ LLri L .WCJ.:~m1l.l~~m~1CJ'VlB~ 1 t-1Lvh,1'W 1 'U~ mH1.1~dm~.:~Vi1 
'U 'U 'U 'U 

'V!u1ffi 'Ufl11~LL 'U~ ~1'\ll-r'U rn1LLG11'1'\Il1'\ll~eJt11fl11lJ~\11n LL Vl~.:~l911.:~ '1 l.l11.rru1~ 1CJ"Il'l1v111 t-1~L~CJ'U 1vi' 
'U 'U 

L~CJ'UTI5fl11Lb~~ Lb Vl~'l~\1~ 1~m6/i.:~oUBlJ~ 1 'Un11:fft111 t-1~ L~CJ'U bfl~n11L~CJ'UTivlvl1CJI'l'UbeJ'I,1'U fl1fl11 
'U 'U 'U 'U 'U 

1.rr16m1~~ n\1 n11l.!Vl~B 1.rr~B'tl1~ nB'U 1 t-1e! L~tJ'ULn~A11l.!BCJ1n-ri 'Un11 LLG11'1Vl1f111l.l~\11nLL Vl~'l 
" 'U 'U 

L~CJ'U~\9l1'1 '1 eJ~1'1ni'1'1'1J11'1 ~ n 1 t-1A~~'Irl1ml.!Lb~~LLG11'1Vl1rl11'1 eJ'UeJ~1-!Iij b 'V!I'lt:.J~ n11~~fl11L~CJ'U~ 
'U ' 'U 

~'lf1~11~e:J-!1~1'Uf1J~'U1'Uf111L~CJ'U~~'\Il~1f1'\ll~1CJ 1~CJL~'W1~e:J~1'1~'1f11~'U1'Uf111~'ULG11~'\Il1fl11l.J~ 
'U 'U 

(inquiry process) 6/i.:~ L U'U n )~'I.J 1'U n11 b~ tJ 'U ~~1 t-1 er b~ tJ 'U fl'U Vl1fl11l.J n 'V!l.J vl1 tJ 1'1 'U bel 'I 1~ tJ ~ 1'U 
'U 'U 'U 

f))~ 'U1'U n11A ~ bb~ ~ 1-rr nJ~'U1 'U n11'VI1'1l 'VI tJ 1 1"11G11'1 ·h U'U Lfl ~eJ -:JiJ eJ (G1 mu'U ?i 'I LG1~l.J n11G1 eJ'U 

l'VltJ1P11G11'l~bb~~b'Vlfl1 'U 1~v, 2556) 



.j 
' 
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4 tl .q ~Q.I-=:::1 ..:::.. ,. Q.l cf 

LL uu ?f'U L6'11~vnm 11J <J'Vl1'11'Vl ~1P~16'fl'l <J ~'I'Vl6'11'J~1'Vl ~1P~16'1 l'l'J'll e:J'I'VIfl fl?fl'l <J LLfl'U flfl1'1fl1'JP~ n~1 .., .., 

~'U~'U~1'U -w.P~. 2551 (m~'Vl'J1'1~m~15fl1<J, 2551) 1~'111L?f'Ue:Jfl1'JL~~'U~l'Vl~1P~16'fl'lie.l1'U 
~ .., 

fl'j ~'U 1'U fl1 'J ~'U L?f 1 ~ '\111 fi111J ~ l1 b tJ 'U VI~ '11 'U bb 'U 1 'Vl1'1 fl1'J6'f eJ 'U l'Vl ~ 1 Pf1 6'1 1'1 {~ ihJ 'J~ ~'Vl5 fl1'W .., 

~ q v ~ Q ~ 

2.2 fl1'j"<iJ~fl1'jb 'jV\J'jbb uu~u L~1::'VI1.:11'VIV1f11~m 
" 

tJ'j~b 'VIP~1 'VIv bbfl~an'VIm ~tJ 'j~b 'VIP~vh 1fln1~n1'VI'U~ 1 ~ "fl1'jTI'VJ~1Pf16'11'1~, b u'UL ih'VIll1 tJ'VI~ n .., 

'1Je:J'lfl1'j~~fl1'J~fl~1l'Vlmm?fi'ITI ~fl'U'Wf!Li:Je:J'I'lle:J'll'l'ULe:J'l 'VIfi1~D'j:::L'VIPI L ~'UIJ1'j'lfl'Ul1 "fl1'j~'lJ L6'11~ 

'Vl1'1l'Vl ~1Pf 16'1 1'1~" b U'U bb 'U1'Vl1'1'1Je:J'l fl1'J~ ~ fl1'j L1 ~'U fl1'j6'f e:J'U l'Vl ~ 1Pf 16'1 (91 ~~ "iJ :::'l11Yl1'W fl Li:l e:J'l'lle:J'l 

(91\Jbe:J'lcim<J'U'j'jfl LtJ1'VI:!J1~t?i''lfl~11 ~'~-db "W<J1::: m<J~u L6'11:::'Vll'll'VltJ1P~16'f(9liLtl~ 1e:Jm6'11 ~irm1 ~'U 1~ .., ' 

l/.q ~Q,I .q ({ .q .q ({ .qq.QI 

m11J'j'J'VJ ~1Pfl?f 1'1 'j 'VI n~::: fl'j~'U1'U fl1'j'VJ1'11'VI ~1P~16'f(91 'j L"il (91 fl (9l'Vl1'11'Vl ~1Pfl?fm L"iJ(9lfl(9l'Vl ~ (91 eJ .., 

1'Vl~1P~16'f(9li Lbfl:::m11Jb ·1h h b~~1 nul:J'j'j1J'1J1~'1Je:J'li'Vl~lm6'fl'li ~'~L V1~1-d"il~-d1~ 1 ~irm1~'Ub tit.~ "~H ..,.., 

1'Vl ~1Pfl?f(91 ~" ~6'111l1<J!.l~1<J '~~1(911 t.1 Lfl n~ L~ll 1 tl~1 ~ B'VITI"Wfl'lle:J'Ii'Vl ~1Pfl?f(91 n~ e:1~ 1-:~~ L vhVi't.~ 
'II 

dil il dil V 4 I q I dl 

fl1'j?f e:J'U LL uu ?f'U L?f 1:::'\111 fl111l 'J 'VI'Je:J'U n m 'jPf n~1'U1'1'Vl1'U L 'j ~ m1 m 'j?f e:J'U LL uu ?f'U 6'11\J 
'II 

?fm.J?f1'U'VI~e:J fl1'j?f e:J'U LL uu ~u 6'11\J ;-:~ L tlt.~15'VI~'~~ L tl~ 1e:J m?f1 ~iT m~~t.~!l n15m'jL~tJ'U ~e:J ~1-:~i:IB?f'j~ 
'II 

L1tJ'U~~'Ib -d'e:J'VIll'1Jlbb6'1 ~ m~'U1'U fl1'j6'f~1'1 bb6'11'1'VIlfi111J~ 1~i:Jrn ~fi111J'VI1J1tJ'1Je:J'I fl1'j6'fe:J'U bb 'U'U~'U 
'II 'II 'II 

L6'11:::'VI1fl111lfl'U~n~ru:::~1'1 1 L"li'U 

?fl'Vl~ 1l6'1rh LL6'l~e:J'JVJ~ 1l6'1rh (2545) n~11'i1 fl1'J~~fl1'jb~~'U~LL'U'U~'UL6'11:::'VI1fi111J~ 
't " 'U 'U 'U 

b U'U m~'U 1'U fl1'j L1 ~'U ~~ b il'U fl1 'joW\9!.1 'U1fi111J 6'11:W 1'jf.l1 'U fll'j bb nu UJ'\111 ~1 tJlBfll'j!J n 1 ~ ~ b~~'U ~~ n 
'U v 'U 'U 

~n~1rl'Ufi11'VI1fl111l~ 1~~~6'fe:J'U~-:~rhm:wm:::~'U 1 ~~L~~'U 1-Hm:::'U1'Ufl1'j'VJ1'lfl111lf1~'V11L 'Vf(9lt:-J6'l"il'U 
'U \1 , " , 

rl'U'W'Ufi111J !'VI~e:Jbb 'U1'Vl1'11 'U fll'j Lbm '1JUt1j'VI1~~ n~ e:J'l~1 tJ (91\J be:J'I?f~tl b U'U'VI~ flfl1'j fl!J bfl ru, 'VI~e:J 

15m'j 1 'Ufl1'jLLnUru'VI1 LL6'1~6'111l1'j!.l'l111 tJtl'j:::tJ n(911 -titJ <J::: LtJ'1J'U1 'U fl1'jf11'Uflll tJ-rutJ'j-:~ L tl~ t!'ULL D6'1-:~ 
4.1 , , (j 

'VI~e:J6'1~1'16'f'j'jfl~'lbbd~~e:J1J 1 'U6'ffl1y.jfl1'jru~1-:~ 1 1~e:J~1'ln11'1'1J11'1 

'U-:~~n~ru 'Vl1tl'j:::1fi'U (2553; B'1-:~B-:~"iJ1n Good, 1973) 1~~fl111l'VIll1~'1le:J'Ifl1'j?fe:J'U 

LL uu~u L6'11 :::'VI1m1:w~11L tl'UL 'VI fli'Jfi'VI~e:J n6'115e:J ~1-:~'VI~-:~1 t.~ fl1'j~~ 1 ~Ln~ fl1'jb~~'U~L .Q e:J'VI1'U1'1B~1'~ 
.., 'II 
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rhm:w LLG'l~V~cnfn:wfi'uVI1rl11'1B'U 1 ~VI'U~'n.JI'l'ULB~ tJBmnnder~ 1 ~m1:WV!:W1EJ'llmm16'1B'ULL 'U'Ur1'U 

L6'11~Vl1fl11:w~anB~1~Vl~~11LtltJm1L~E.JtJTI~E.Jm1unihtJVI1"il1nn"ilm1:w~~~;fi'u LLG'l~1i15m1Vl1~ 
" " " 

1Vlml"116'fi'ITI um1vhn"ilm1:w ~~tl11n!lm1ru1 ,,; ~ ~'\Jm~E.JtJLe.J'liqJLLI'im~fl~~"il~LtltJ~1m~~tJm1 
fi~tl'Un11r;r~Lnl'ltl'U~~~6'11tlV11~oW~el~1~-lr~L"il'U. 'lh~~~~ fi~fl'U ~fld1:WV!:W1W11EJ1~amVILL"J~~el:W ' ~ 

National Research Council (1996) 1~~UEJ1:wH11 n116'fel'ULL'U'Ur1'UL6'11~Vl1~ 

1Vl E.l11"116'11911 Ael'll~'lltl~ m~'U1'U n11~ L~m1EJ~tl'U~ L~:W"il 1n n11~'lrhm:w L~ EJ1 tl'U511:W'1!1~1~ EJ 
' " ' " fl./ Q ~ V' .::::!1 Q../ 0 ..::::.. 0 dl 0 Q,l t.l 

tJ mi'l tJ 11"116'1 1911 LLG'l ~'U m 1 EJ'U "il1ntJtJ m L 'U'U n116'1111 "il 19111"il 6'1 t~'U L VIBV!1fl1191 t~'U'U'ULLG'l ~ ~1 tJ 

m~'U1'Un11~~mh1i1'Lt~~~~vh1~ '\Jm~tJu1~ m~~m1:w~ LLG'l~6'11:W11t'l6'1~1~m1:wL•ihh~~n;'l 
" 

L ~ EJ 1 tl 'U bb 'U 1 fi ~ VI~ n n11 Lb 'U 'U ..S 1 G'l tl 'l bb G'l ~ Vl tj ~ fl 11 :W ~ 'l fl11 :W L i 1 h 1 'U n 11 v\'1 ~ 1 'U 'lJ tl 'l 

'\Jn1Vltl11'116'11911LYlt~fiin~1511:W'll1~1'11'l 1 'je:J'lJ~1 

61'1'11 n1'111 n11LLG'l ~:w1 191 'j~1'U n1';iPl n~1 (2551) 1~ ~m 1:WV!:W1 EJ'll t~'lm1r1'Ub6'11~Vl1 .. 

1VlEJ11"116'11911 Vl~t~15m1~'U 1 L"litJ m161'1'j1"iJ m1r;r'lLnl91 f11'jl~ m1..S1LL'Untl1~L.fli'l n11Vl~G'ltl'l 

n116'1~1~bb'U'U..S1G'ltl'l f11'jr1'lJfl'Uit~:wG'l LU'U~'U" 
" 

i11"1'U1 bb'll:W:Wru (2552) n~11l1 f11'j~~n11b~t.J'Un116'ftJ'U1~muum~'U1'Un11r1'UG'ftl'U 

Vl:W1t.J~'l m1~1 L -nu m1b~t.J'Un116'ftl'U 1~t.Jc:!G'ft~'Um~~u 1 ~c:r b~t.J'ULn~r11m:w Ln~m1:wfi~ LbG'l~G'l'lllt~ 
" ' " 

LG'f 1~ bL6'11'lV!1fl11:W~ b ~ t~'t11:W1tl ';i~:W1 G'JV!1 rl1191 ti'UV!~t~i t16'11U~1 tJ 191'\.J btl'! 1~ t.J~ c:fG'f t~'U"Ii1 tJ el1'U1 tJ 
" ' " 

fl11:W6'1~~1n1um1b~t.J'U~~1tJI9i1~ ., 1~LLnc:!b~t.J'U b-d'U 1u~1tJm1r1'Ufi'tJV!1bbV!~'lfl11:W~ m1fiin~1 
~ I ~ ~ 

it~:UG'ln11lbfl11~-M n116'11tlit~:wG'l n11t~ntl11t1 1~LbV~Vl1'll'1!1n11 bLG'l~n11vl1'l1'U~1:Wtl'Uc:f~tJ 
'\} , 'tl \1 

G'fmu u ~ 'l bG'f~:u m 'jG'f t~u 1Vl t.J 1m 6'11911 bbG'l ~ L Vl fl1 u 1G'l ~ (2556) 1~ ~fl11:wVI:w1 t.J'll t~'l 

m~'U1'Um1r1'U b6'11~Vl1m1:w~ ~'lb uum~'U1'1.Jm'jb~t.Ju~ffi ~c:J b~t.~ufi'uV!1fl11:wTI ,,;~1t.JI91'Ubt~'l 1~ t.1 
\J '\J " \J 

~1um~'U1'Um1fi~ LLG'l~ 1.nm~'U1'1Jf11'ji'l1'lli'ltl11"116'11'11L U'ULfl~t~'lllt~ 
Ql o cv 4 II .c::::a. ~ 

2.2.2 am~tru:::~1fllru'lle:J~m1~'Ub~1:::Vl1fli11:W1Vl1~1Vlt.J1fl1~1'11 
~ " 

il i.l I d 

'lltlfl'UVI'U'U1'l6'11'U"il1n11t.J'l1'U'lltl~ National Research Council: NRC :Wfl11:W 

6'ftl~fl~tl'ltl'UG'f~tl1u National Science Education Standards: NSES b~t.J"Jtl'Un11r1'Ub6'11~Vl1 

fl11:W i1 'U ~ t1 t1'1 b~ t1 ~ Inquiry and the National Science Education Standards (National 

Research Council, 2002) 1~t.Jlltl1~L~'U61'1fiqJ'lltl~it~fi'tJVI'U ~~19it~1tJd 

2.2.2.1 fl11:WL i1 h1Vltl11"116'1191ib uu~~~~ n;.:Jmnn11n1';i"il~..S1im Vl"il"il~~ 

khanitha
Rectangle

khanitha
Rectangle
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LL~~ L~f.JnT~L~lJLL'U'l~~ 1 'V!lJ~~ 1 tJ1 'U~~~L"!l11~~eJ~fleJ'ULL~'l 
" " 

2.2.2.4 n11b~EJ'U~L'IJ'U~.:J~ bn~~'U 1~EJii~~ b ~eJlJ~vfiv~.:Jbn~~eJlJV11.:J~.:Jl"llJ bL~~ m1ii 
" 

'I.Jiji1uv¥tnh~'VI11.:JunL~EJwi'u~~'U 

2.2. 2.5 n11 L ~ EJ'U ~e:J ~1~ii'IJ 1~ ~V16 mow 1'1 e:J .:J n11 1 ~,r n L~ EJ 'U L u 'U~ mu l"llJ n11 L~ EJ'U ~"ll e:J .:J 
'\.1 'U ~ '\.1 

2.2.2. 6 1"11 1:w 611:W11t1~~~U1fl1 1l-lfl LJ1.ul 'U61tn'U n11ru1 'VIlJ (n11ri1EJ LeJ'Un11L~EJ'Ui) 

~~~.:Jc.J~ 1 ~1!m~EJ'ULn~m1L~EJ'U~~'lEJm1lJLi1 hB~1.:JLL VI~~~ 
" 

e.J~ n11A'U'I"ltJ~1n NRC ~1 ~ L ~'U~.:Jfl11:Wfl~1EJfl~.:Jn'U1~'V!l1~l"l'l1lJe:JEJ1n~e:J EJ1nL~'U 
" 

~t111 'IJ~ LL 'U'lV11.:Jn11LLm "!JU ru'\1!1 ~.:Jn11L~EJ'U~"!Je:J.:J~.:Jrn mULb~~b~ n~'l'U LL~'l LL~I'le:J~~1'U~'U\91 e:J'U~ 
'U IlL/ 'U '\J QJ 

fl~1EJfl~.:Jn'UL ~e:1t111 'IJ~m1fi''U-wu 
" 

:w'U~fJ~u L611~V!1 m1l-l~ L~ EJ'l nu 511l-1"111~ 1e:JtJvl'l~iie:J ~ e:1 ~1-:J'\1!~1 n'V!~1EJ 1'1J LL uu ~.:Jd 
, 'U '\J 'U 

NSES 1~1~u11n11~u L611~V!1fl'l1lJ~L U'UL61iie:J'U L U1V!:w1EJn11b~EJ'U~LL~~15m161e:J'U ~.:J,r'UL de:J'\1!11 'U 
' " " 

~'liB Science as Inquiry 1'U NSES ~.:Jii~.:JLde:JV!1L~EJ'ltltJI"l'l1lJ611:w11t11'Um~u'l'Un11auL611~'V!1 
l"l'l1lJ~ LL~~l"l'l1lJL i1 h 1 'U nd~tJ'l'Un11atJ L611~'\1!1l"l'l1lJ~ ~~ NSES 1~ n1'V!'U~~ n~ru~Gi1fi' ru"~Je:J.:J 

" " " 

(2) ~ L~EJ'U LtltJ1'ltJ11lJV!~ mi1'U~'l111 'IJ~ n1161~1.:Jrl1e:JBU1 m ~e:J\91 e:JtJ rohm:w 
" ~ " 
1.1 ~ ll 0 ..:::;). I .::;:,1 Q.l 

(3) m 1tJ'U6111.:Jfl1e:J5tJ1tJe:J tJ1.:JlJL V!\9lc.J~~1n'V!~ mi1'U 
'\} ' ~ 

L611~'\1!1l"l'l1l-l-rlw•n61\9l~~'U L~e:J.:J~1nl'le:J.:Jiiflru~n~ru~Gi1fi'ru 5 'IJ1~n11 (61.n1'1"l1 -w11m, 2555) 
\1 'I QJ , 

1~Lbrl 

( 1) n11~~ h~~~e:JnuFhmlJV11.:JlVltl11"1161\911 

r\'1 tl1lJV11.:Jl V1 EJ 1 1"!161 \911 (scientific question) L tJ 'U r\'1 tl1lJ~'t111 'IJ ~ n1161111 ~ 
'\} 

m'l~61e:JtJ1~~'ltJl5n11V11.:JlVltJ1f"l161\91{ (scientific methods) LU'Url1tl1lJL~tJ'ltltJ1\9lt1 ~.:J"Ile:J.:J 
' 
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\11 hJ~m-s61'1Ln~ m-sl:11-s1'1 m1'1~~tJ LntJ'S1tJ'S1ll'li'm.m LLIK1 1 i'li'~llfi~~1'Wn1'S1 Lfi'S1~~LLIK1ll1 
~ ~ ~ 

~f1'1fh~6tJ1CJ'I..h1n!Jm-suh-1~~~\ll'i1\l 'l tT'W tTn1VlCJ11'11~~{~\I'V!fi1CJ!'i1\IL~'W~~\I~~\In'W11m-smll 
LLfl~n1'S~~'U1fl1tnlJLU'W~qJLL'lG'11~qJ'll~\ln1'S1~CJVl1\11VlCJ11'11~~i 

f1'WL'S1'1~~'~1"11mlll'i1\l 'l1~nl'im~~ Lii\11m-s61'1Ln~ Lii\11-tlqJ'V!1'VI~~-u~~'~61CJI'i1\l 1 ~'W 
1 'U~'UL~\1 LL3Jl1~~~'U'l~ m~~'U 1 ~~ L~CJ'ULfl\11VJn~~ LLfl~tJ nm~tJ1'Un1'Sn1'S~~1\Ifl1tnlJ LLI'i'l~'VltJ 1~ 

~ ' ~ 

111 'U~tn'U m-sru'l~\1 L 'S1B1'1'1~ hJ~1lJ1'St1~ e:ltJfl1tnlJ 1~Vl m~e:J\11 'W'li1\l Ldfl1tT'U ~\1-d'm'l L U'UL'Vl'S1~ 
' 

'li'B"ihfl\11'll~\lf111lJ~ l~\11 mJmru~1\l " ~'l~ll1'li1CJ1'Wn1'S~e:ltJfl1t11lJ~~\161CJ ~\ltT'U~~~'Ufld'S'l~ 
cu " " I 'U 

L U'W~'li1 CJ LU'U~ LL 'W~\111 ~tT n L~ CJ'W 1 .Um~tJ1 'W m-sf\ \11'V!~mJ -rtJ.U~ 1"11mll 1 ~ d] 'U 1"11mllvi~1ll1'St1 
~ ~ 

G'11'S1"ilm1"il~BtJ (testable question) 'V!~BG'I1lJ1'St1~\l~llll~Ji1'W~m1'1~BtJ1~~1'Un'S~tJ1'Un1'S 
0 ~ ~ 

Vl1\11'WVl1\11VlCJ11'11~m 

(2) m-s 1 ~f111lJG'11~ru ntJ'V!"' n~1'W~~~\11f1IKB\I ntJI"l1 t:nlJVl1'11Vl mm~~i ... ... 

~1\1 1 tTn1Vlml'l1~\?li~~1\lfl1~5tJ1CJtJ'Wyt'WJi1'W'lleJ.:J'V!"'nJi1'W nci11f1e:~ 1"11e:~6mmJ-s~n~tJ~'W'11nl"l1 
nci 11 B'1.:~ (claim) tJ 1 n ntJ'V!"' n Ji1'W 1"11 nci 11 B1-:J 1\11 1 ~tl 'S11'l"il1 n'V!"' n Ji1'W ~i!tJ ~'4'W '1 ~'ll1\11 1"11 1ll 

"il1nl"l1t:nll~~.:~~'U~L~CJ'W"il~Vi1m-stJ~u~L~B'V!1A1\?leJtJ ~1CJ15m-s~1.:~ 1 L'li'W "il1n 

n1'S~1'S1"il ~'S1"il~~tJ'V!~eJ"il1 n n1'SVl\11fl e:l.:J ~ L~CJ'U ~.:J"ii'1 L U'U~~\1 LntJ'li'Bllfl~1 CJ f111lJ(;'I ~ L~ CJ\11 t1 n~ e:l.:J 
~ ~ ~ 

LLfl~ LL&J'U~1 ~1 CJn'S~tJ1'U n1'SVl1-:J1VlCJ11"11~\?li ;.:Jn1'S"il~ 1 m~ll1;-:i'li'~llfl~tln~mLLfi~LL&J'U~1 ~ L~CJ'U 
~ ~ ~ 

m-s1~-rtJm'StJ mJ'UVJ n~~ 1 'U n1'S1 ,j' Lfl~~.:JijeJ LLfl~~tJ mru ~1.:1 1 '\.J'S~ LlJ'Ufi.:~,j'~~ LLfl~,j'~~eJCJ'll~\1 

Lfl~eJ\IijmL~fl~"lJ'iJ\11L~CJfleJ'U L~e:l"il~ 1~L~e:Jn 1 m~un~eJ.:JL'V!lJ1~~lJ~1 CJf111lJ-il1'W1t:U ~.:itT'Ufl'S~.:Jfl1'S 1 ~ 
~ ... ~ 

f111lJ~1~qJntJm"JtlnVi'n~~m"Jtl~~m"JLdm~'Wn~'Wm"J1im"JL~CJ'WibbtJtJ~tJb~1~'V!1m1lli 
Lb 'U1Vl1-:J n1'S bfltJ 'S1tJ'J1ll'li'Bllfl Lbfl~ n1'S1 bfl 'S1~~,j' e:lllfl b ~ eJ "il ~~Btl rl1t11lJ~~'U 1 "il 

~ ~ 

~1m-su1 i nfi151~'V!fi1CJ~ ~1.:1~.:1 m-s 1 ~'li'~llfl 1\11 CJ~'S .:~ Lbfl ~tJ~n15m-s1 Lfi'S1~~'V!~~ 1 ~'li'~llfl bblK11 ~ 
~ ~ 

\rn b~ CJ'Wi bfi'S1~~Le:l.:J 'V!~e:l~ bL 'U~ LL 'U1Vl1.:1 n1'S brltJ 'S1lJ'J1lJ'li'~llfl ;.:I bb~ fl ~ nfl151 ,j' L 1 flllJ1 n'IJ~ CJ ~1.:1 tl'U 
~ 

Q.l ~ d 1.1 I Q../ 

'Wn~CJ'WUfl~f1'SlltJVltJ1VllJ1n'UeJCJ\?11\In'W 
~ 

(3) m-s~f1\IA1BBtJ1CJVl1\11Vlml'l1~\?li"il1ntl"J~~n~VlCJ1'U~ri''U'VltJ 
1"11~6tJ 1 CJV\1\11 Vl CJ11'11~ \?1 ~ (scientific explanation) bU'UoU Bf111lJ~Vl 11 ~~ -:~1\11 

~-:~'V!~-:~ijm1ll-ll\11b"il'WbU'W~L'li'11"il ~-:~dr11e:~5tJ1CJVl1-:J1Vlml'l1~\?l~tl-s~n~tJ~1CJ 3 ~1'W~1~qJ 1~Lbn 

(3. 1) r11nci11B'1-:~ (claim) Ltl'W'li'B~1tJm .U\?l~tJA1t:nll 
~ iJ ~ d"d OJ 0 I iJ 

(3.2) 'V!"'nJi1'U (evidence) biJ'W'lleJ~fiVl1-:11VlCJ11'11~mVl~'UtJ~'4'Wf11nfll1B1\I 
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Lij.a~\~cru 1~\nu.rrm.~~~1.:J ., ~1tJfl11l.I~~LBtJ(;)LL~1 -rral.l~~u~1~l.l1 ';)~~n , , I '\.1 , 

tJ1lJ1l Lfl'j1~~LL~~ 1-ifL tl'U'V!~ mnu 1 U fl1'j 1offG1~1.:Jrl185'U1tJ ~.:JJU~ L~tJU~.:J~1 L tlu~Ji' el.:J 1-ifL 'V!(;l ~.m 1 'LJfl1'j 
... \1 , 

rl1eJ5'U1tJVl1.:JlVltJ11"11G1(;1~ (explanation) nu fl11l.Jfl(;)L~U6bul'l1 (opinion) ~.:Jt:.J~1~1!m~m.JLtlu 

flu~f1(;)aci1.:Jm';J1'jruru1ru ~.:J L tlu r1ruGi' m~ru~~1fi'rua ci1.:J'V!~.:J~1!n L~tJu.W.:Jij 
"' , "' 

( 4) f11'j"L ~al.l LtJ.:Jrha5u1tJn'Ua.:Jri'm1l.I~Vl1.:JlVltJ11"11G1(;1~ 
\1 

rha6u1 tJVl1.:JiVl tJ11"11G1~ ~~ G1~1.:J~'U 1 u~u L~vu ';)~a ciut~v1'u~1u-ua .:~ fl1'j Lnu 
\1 .. 

'j'J'\J 'j'Jl.J.rr al.l~ b VI tJ.:J b~ n.W a v vh 1 ~'V!Gi' n \i1u~1~m a 1';1 ijJ 1'V!11' n hl L vh nu VI Gi' n \i1'U ~ G1~1.:J L(;) v " .. .. 
11'fllVltJ11"11G1~~ LL~~ 1:Jm';J';J~ 1-ifa5'U1 tJ'Lb1fl!Jfl1'jtlh11.:J 1L~ L~l.I~U LL 'U'U ,Y flL~tJU~1 L UU8ci1.:J~.:J~ 

';1~918-:JL .rr1 h--J1 rh85'U1V"U8.:J1! m~tJutY'UL tl'UL oWtJ.:J~'U~'JUL~n ., -ua.:~~fl"ll81 LL~u 1 'V!ru"U8.:J8.:Jrlfl11l.l~ 
I "' " 

Vl1.:JlVltJ11"11G1~~ ~.:~Jt~~u~8U~81 'll~m';J~IJi'8.:~~.:~LG1~l.l 1 ~Ln(;)~'U~8 f11'j 1~1!m~vu 1~A'u'Vl1~fl"ll81 
" 

~'JU~ b 'V!~8tY'ULL~ ~ti1l.I1U'j~ fl8'U b .rr1~1 tJ tl'Ub tlu 8.:Jrlfl11l.I~"U8.:J1! fl L~ tJU~ fll1.:J~U 
" 

tlU~~U vh1~\n(;)fl1'j~~U1.:11'UVl1.:1~1'UtY'U 1 8ci1.:J~8L~8.:J 1u~'JU"UeJ.:J1!flb~tJUflL"IiUL~tJ'Jtl'LJfl1'j1~ 

~8G11'j~.:J~1.:~ 1 ~1l.lfl11lJL.rr1h-u8.:~~'ULm ';J~vh1~1!m~tJuLn(;)m'jL~tJ'Uil~~ LL~~';)~~~.:~~u'V!1nij 

m~ 19i'LLcJ.:JLLG1(;).:JL'V!~t:.J~~1.:J 1 ~~'V!l1.:Jfl1~LL~m'll~vuL~tJ'Ufl UL~8.:~tYu 1 U8fl';J1n-d'ir.:~L tlt~m~LD(;) 
18mG11 ~~~u ., 1~f1(;)1 Lm1~~ LL~~~nml.l 1 um1l.lfl(;)<tJ8.:~~ti1LG1u 8 n1~1 ~,r m~tJu 1~m8 n1G1 

" I " 

~8G11'j8.:Jrlm1l.l~~~uG1~1.:J~'ULL VlU fl1'j-ruYJ.:~';J1flfl ~L oWtJ.:J~1tJ L~ tJ1 ';1~ L tluLL U1Vl1.:J1 mJ-u8.:~ m~ 
" " 

,Y flL~ tJUG11lJ1'j~~ 8G11'j fl11l.l fl(;)"U 8-:J~U L8.:18 e:J fll.l 11~'V!m tJ~U LL U'U 1'11 e:J ci 1.:1 L "li'U 

i"'(;)fl tJ tl'U b8.:J flUb ~8U1! fl L~tJU G1UVl'U1tlU m'V!~8'\J fllVl tJ 11"11G1 (;]~~.:! 1 U L~e:J.:J"U 8-:Jt:.J~.:Jl'U 1 Wl1i"1~1l.l 
" , " 
i5fl1~~1~1';1 ~'j1 ':iJG18U LL~~rl185U 1tJ~,j' fl b~tJ'UG1~1.:J~U fl1~~e:JG11~~'\_] LL UU ~u~ijGi' fl~t\J~ b U'U fl1'j 

" 
~e:JG11'j"Vl1.:JL~tJ'Jm';Je:JtJ L 'U'jU"tJ8.:!.:!1UL ~tJU 

" " 
r1ruGi' n~ru~~1fi'ru 5 'll~~ m~ 1 'U~'U~8U"Ue:J.:Jfl1~~u LG11~'V!1fl11l.I~Vl1.:JlVltJ11"11G1~~ , "' " 

ffil.l1~ijGi'n~ru~fl1'jtihb'iJu1'llLtl'UL~um.:~ 'V!1flbL~ijGi'n~ru~Ltlt~1!]~m ~.:J.fl1i"'~ 2.1 



B,lsvui'i1111SUt~~ lls~ diu 
'ii~AA'l'l~!;ash~iilll'liHl 

at~lltii'illl'i'smunn'l'lll!illn~~A 

A'l'l II f.ln~~1Ul'lrf111 nr 

n•s~m1lin-:a'lll'lhnrun1Jluin~'l\l 
~ - .... 

llf'illln ctnli'rcu111 

alf-U111If'l~m-aio1J1Uq'lnft!!fl 

ufl~ 11in~111llii .. 

~l.l1: fl:IJG'l'J'j'jru tl'Wtn1.h~~Vlt (2558 fleJW!bbUU'<il1fl SCALE, 

2007) 
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1'11:W:W11'1'j~1'Wl.Qmlf11'Wci1'W"!JeJ\I Science as Inquiry "!JeJ\1 NSES 1'W'j~~u.&'W 
1.h~til.I'\.Jm tJ bb~ ~:W'utJl.I~'W (grade 5-8) 11'i''j~~fi11:W?I1:W1'jflbb~ ~fi11:W b •ih 1'<iJ b~ tJ1 nu m~U1'W fl1'j 

~ub?I1~Vl1fl11:w~~'~l'11'j1\l~eJ 1 ud 
" 
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"' fi11:U';i .. 

e7L~EJlJiJ~'J'U~'Jl.J 1 'U e7L~V'ULiJ'Ue7ml.l e7L~EJ'UL~Bnf'ilml.l e7L~V'UW\JTH\JlLLG1:: ~L~EJ'U~'U L\Jf'ilml.J 
'V '\J '\J 'U " \1 

m'i~.:~th::L~'U LLG'\::~~1-:irhml.l LVI:W tl'iuf'ilml.l~rmnl.l \Jlf1~Bm'i~B'UVI~B 

~L~EJ'UBfiUlEJCi.:l~-:1 
'U .... 
'Vll"lf1~l\Jlf1 

Vl~m'il'UVI~B'li'Bl.JG'I 
~ " 

f'ilufiUlWlUB.:Irl 

l'l'Jll.J~'Vll-:1 
" 

~L~El'UBfiUlEJ~\1~ ~L~EJ'U1~'i'Uf11'5 
'U 'U 

Pin~l'VI~\I\11f1 ~LL'W~ L'Uf111~h~ 

~1U~1l.JLLG1~~~tl f'i1uBU18\11f1iul.JG1 
' 'U 

" 
VI~Bf'ilC11l.J\Jlf1 

LLVI~-:!'li'Bl.JG'ID'U 
'U 

e7L~EJ'U 1~-i'ULL'UTVIl.:l 
'U 

~dJ'W1tJ1vi'L~B~~1\I 

f'iluBU18\11f1iul.JG1 
" 

LLVI~\Iim,mD'W ., Lnt.ntlULLVI~\IiBl.JG'I LL'U~Ulei\11'111l.J 
" I " 

~L~B~B1~ LLG1~ LLG1~'lJBUL'lJ~I'11ll.J~ L~BlJL8\I~LU'U1tJ1v) 

L~BlJL8\ItlU 

f'i1uBUl8Vl~~l-:! 

~L~8'U~~1\I 
" 

" 

~L~8'U 1v\''i'ULL'U1'Vll\l ~L~8'U 1v\''iu 
" " " !LI """' d ~..,. 

'lJB1'1V1LVI'U'VllJ f1l1.:!1 G1l'VI'ium~ rllLL'U~U15\I'iJ'U~B'U 

L VI~~G'I LLG'I::iJ ~B~l~~oVV1L\J'U ~~\1 LLG'I::ifim~~B~l~ 
' 

U'i~L~'U OJ "" VIG1f1f11~L '1"/B 

~B~l'if'iluBUl8 

l.Jlf) .1= OJ "' !'i < ------------u~l.Jlruf11~\JV1 f11~L '58'U~ bV18 
" 

~L~8'U (Learner Self-Direction)----------> 
" 

l.Jlf) 

(Direction from Teacher or Material)--> 

~:U1: National Research Council, (2002) 
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U1'W1cmaTa1~Ut111 thH'u 1 "lil 'U m1G'1a'U 1~Vi''UVi LL~ m1~~ fl11L~t.J'U~th~L.n'VId~G'1a'U-o51 L tl'U~a.:~ 
'IJ 'IJ 

tJ-ruma'Ufld1~fl~ (mindset) "lJa.:JI'l'ULa-:1 fl~T)fla ~G'1a'Ufld11~~flat]LG'1~a·h fl11L~t.J'Ufl11G'1a'Ud 
'IJ 'IJ 

lj L {htJ 1~G'1.:1fl'Vl~ flfl a fl11lJ.:J L U'U~ fl11~ l'l.J'U1fl11:WG'11~11t:l LLli'l ~vr fl~~"lla.:J~ L~t.J'U 1 'U fl11tJ1fl11~~ 
• 'IJ 'IJ 

~lja~~11 m m~a~1-:~ljtJ':i~~'VI5.fl1'V'I LLI;'l~U1~~'VI5~li'l <a.:~maurn1~fi~d lil~l'l':i.:!o01~tl'U mau firn:wfi~ 
'IJ 

' " ' 51.1 o<::i.<:::::il .::::to v .<:::>. cv 51.1 do<::ll ~ 

~ G'1 a'U 'VI~ mau fi11:W fl~ LL 'U'U fl11G'1a'U LL 'U'U ~.:I L~:W fl'U ~ G'1a'U'VI~ mau fi11:W fl~ LL 'U'U 
'IJ 'IJ 

~'U LG'11~Vl1fl11~~ lil~lj LL'U1fl~LLI;'l~fi11:WL~a~LLI'lfl~1.:1tl'U~.:Jt'i''da~1.:1~ a 1 tJd 
'IJ 

.~.~.d q tl 

2. "ll1~fl11:W~ L 'U'U'VIm~'U1'Ufl11fl11L'W'U1 
• 'IJ 

LLI;'l~n)~'IJ'd'U fl11fl~~:6'1 L U'U ~ B fl11L~CJ'U~ 
'IJ 

3. ~fl~fi11~L~B11fi11~G'11~11!:11'Ufl11fl~ 

LU'U~~~lj:IJ1LL~fhL ij~ fl111 VlLJGntl'Ufl11fl~ 

LU'Ufl11L~m1m ~~,r'Ufi11~~LU'U hJ~m11 Vi' • 

2.2.4 ':i~~'U<ua.:Jfl1':i~'UL6'11~Vl1fl11~~ (level of inquiry) 
'IJ 

fl11~'U LG'11~Vl1fi11~~'VI1.:J1'VIt.l11'!1G'11'l~~tJ1~11 m 'Ufl11~~fl11L~CJ'U~ G'11:W11t:l'V111~ 
'IJ 'IJ 

1 Vfum~v'U1~~1'l.l'U11'l'ULB~ 1 Ulil'U~~1~~UG'1.:!G'1~ (?lfl1'V'I1 'V'I11m, 2555) ~~d 
'IJ • • 

2.2.4.1 fl11~'ULG'11~V!1fn1~~~fhvt'U~16m11Vf (structured inquiry) LU'U~'UI'IB'U~ 
'IJ 



., 
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~1~ 1 ~~a~1-&1'Um'jvhn'iilm-'j11 irm~V'UbVlv~'\.Jlju~V~111rl1bb'U~t11 'j'J'IJ'j111oU'm,!l:l1bFJ'j1~-H' bbl:l~ 

bb '\.J'j"FJ1111'V1111V"Iffi~oUeJ11l:lV1111Fl1m11~ rhvru~ 11 
'U 

2.2.4.2 f11'j~'\Jb?f1~'V11Fl1111i~ilm'jbb'U~bb'U1'VI1~1~ (guided inquiry) b'U'UBn-ff'U'I-1~~ 

"UeJ~m 'joW l'l.I'U1 m~'U1'U f11'j~'IJ b?f1 ~'1-11 Fl1111~ l~ v u m~ V'U 1~~'\J rl1 m11~ biJ'U'lll:l1Vb tJ ~ (open-
" 

ended question) bbl:l~~~ fl'U'V1~eJ~~ bb '\.Ji:~~15m'j~1'j'J'iiJ m1:U?feJ'U 'j'J'\J'j'J1IoUeJ~l:l bbl:l~'\.J'j~~ n,; 

YW1'U b ~aV~aur11m11bbl:l~m:ut111 'IJ~rl1m111 '1-111 
'U 

2.2.4.3 f11'j~'Ub?f1~'V11Fl1111ia~1~~?f'j~ (open inquiry) bU'Uf11'joWI'l.J'U1f11'j~'IJb?f1~ 

'V11Fl1111~'j~~'U?J~?J~ 1~v~irm~v'U bU'U~~~Fhm11~?J'U 1:uav1n~ ~~?11111~~1'U 11~ bbt:-~'U 'V1~eJ'V11 
\1 \1 , \J '\} d.9 

Mia f11'jbtl~ 1am611 ~irn b~V'UVh 1FJ'j~~1'UlVlV1f'1161V~1bbl:l~ bVlFl1 'U 1l:l~ 'V1~eJ~1'Ul~ tJ'j~~uirn b~V'U 

u'Um~ 

b 'W 'j1~ bb~ l:l ~'IJ 'j~ b.fl Vl niJoU eJ ~ bbVI f1 ~ 1~ fl'U eJ eJ n 1 '\.J ~ ~tT'U ~ 61 e:l'U :U~ ~ e:l~~ :U 1 'jru 1:U 1 n Fl1111'W ~€111 bbl:l ~ 
'U 

Fl11116111J1'jf:l'lJ€l~~b~V'U 1 ~b '1-1111~6111 l61~ a'IJ mru Vl~'WV1mbbl:l~'U~'UVl~bbV!f1~1~fl'Ue:le:Jf1 1 '\.J1 'Ubb~l:l~ 
'U •• 

mi11~ b~V'U bb~~~~~1~fl,~61~ fle:Jf11'j~~61€l'U:U~~e:J~U~'U me:J'UFI1111~~'1Jel~Vl'Ube:l~ 1 m~\~Vrle:l'U bbl:l~ 
, 'U 0~ , 'U 

e:Je:Jf1bb 'U'U n:u m111f11'jb~V'U~~'IJ 'j~ n e:J'U 1 'IJ~hv 5 Flru~ n~ru~~1Aru'lle:J~f11'jb~V'U~bb 'U'U~'U b611~~~~ 
'U , QJ 'U 

vh~1'Ue:J~1~irn1Vlmm61V~1 b ~B1 ~bn~m111~ Vln~~ bbl:l~b:UV~Fl~~~~B1VlmP11?JV~1~B1 '\.J 
'U 

2.2.5 ~ VI1Vl V1~ b U'U~'U ~1'U'Uel-!lf111b~f.I'U~bb 'U'U~'U b&11~Vi1Fl1111~'VI1-:J1'VIfl1fi1&1VJ{ 
... 'U ... 

v v 
~ ..:;:j il Cl 2.1 ..:::. 6'vq 

'W'U~1'U'lla~m1b 1tJ'U'jbb uu61u b611~'V11fl11mVl1\l1Vlt11f'1161V~1 ~-:J'W 
... 'U 'U 

( 1) 1 'Un11b~t1'WTIVlt11f'1161V~1tT'W ~ b~V'W:U~b~V'WnJl~~\l;'W~mda~ b~tJ'U 1Jlil~1'W 1 'U 
\J 'U 'U 'U 

(2) m1fi''W'V11Fl1111~tT'U '1 1~tJVJ'j-:J111nn11FJ'j'\Je:Jn 1 ~~b~tJ'U~ 
ou I ,_, \1 \J 

(3) f11'jb~V'W~:U~ bn~ 1Jl~~61~ bde:J61m'Uf111tUbbl~Gle:J111 'Uf11'jb~t1'W~tTmY1 t1 1 ~~b~tJ'W 
'U , \1 'I '\J 

(4) e:Jv1m~v'U 1111'1iuuu-:J~u~b~v'W bbG'l~Fl1~€l-:J~~n:u m'j11~:u~t111 '\.J~Fl1111~1b ~:u 1 'U 
'U 'U 'U 

"' "' n11Fl'UFI11 

(5) 15m1U1b61'We:J'lla-:JFI1:U~til e:J-:J~-:J b61~111 ~~b~tJ'W~~n~~ ilm111~~61~1-:J61111"11 ~ 
'U 'U 'U 

(6) 1e:Jm61~b~V'U 1vil -ifm111~~'1Je:J-:JV~'Ube:J-:J 1Jlmn~?J~ 
'U • 
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CJ 1 ~~ b~CJ'Ubn~fl'Jl:WeJ t11n~mn m ~u nlil m1:JJeJ11illil~ b uu f111'Vl~r;:teJ-:J m1'111 b?I'UeJoUeJ:Wr;:t m1?11B~n 
, 1.1 'U "' 

~1TVI~eJ"'mu m1ru b'VI~n m1ru b uu~u ~-:~neJ 1 ~bn~m1:w-1TV1 bb~-:Jiilln~-:~~~ b~CJ'U bflCJ~ n1~~u 1 ~ 
, \J 'U , 

rh111u Vlil '1J'VI1~1il~ ~111 lil tn111il?lvu fl~lil ~ ~ v-:~ n1~ ~u 1 ~~ b~t~u tn111il?lvuil '1J'VI1 bbr;:t~1 ~~ b~ t~u 
~1b iJu f111~11'Jiil tn1'Jiil?feJ'U ~'U fi'u bbr;:t::: 1'J'U1'J:W-i!B:wr;:t 1Vl t1 f11'j'J1-:J bb(:.J'Uf111~1'j'JiiJmTiJ?IeJ'U r;:t-:Jilv 

" 
LJ5'll~ b~u 61-:~bn~n l'Vl 'VlVlr;:tv-:~ 'j'J'tJ1'J:woU'm.J""'ub'Vlf'l b uu~u 

b:dv 1~.UmJr;:t ~ill n f11'j~1'j'Jiil tn111il ?leJ'U ~u fi'ui mJr;:t ~u~n eJu-dfl1ilwu1~~-:~b?1~:w1 ~ 
" " " 

mh-:~b U'Ub 'VItn b U'U(:.Jr;:t ilm1B1-:JB-:JVI6"1 mi1'UiVl blil'U bb~'J'I11 b?I'UeJ(:.Jr;:t'f1'U ~u~n vu-db uu~u~n vu~~ b~CJ'U 
' ~ " 

1~?1~1-:Jfl'J1:Wrl 'VIl-1 m~ eJ-:1~-:J b61~:w 1 ~~ b~EJueJfi'UlEJ m1:wfiV1~'J EJ~'J"lleJ-:J~ b~CJ'UbeJ-:J -w~eJ:w~-:~LL?IVl-:1 
\I '\} 'tl \1 

m1:wfiV11~n11-:J"ll'J1-:J~-:~~u L~eJ:w 1t~-:~m1:W~L~:W~fl'J1:WTI 'VIl-1 '1111 '\.J~f111~mnfi'ufl11'Vl~r;:teJ-:Jb~:W~'U 
'U 'U \I 'U 

mlil"il~vh hi1Vl CJ~-:~u1~ b~'Ub ~f) 1 ~er b~EJ'U~bb "il-:1 'VI~eJ~'J:wvnu11 EJ bb?IVl-:Jfl'Jl:WfiVl b ~'Ub ~:wb~:w 1 ~-llVl b"il'U 
" 

~-:J~'U imn:wer b~EJ'U 1 ~bflVlfl'Jl:WiVl b"il'UVI~el m:::~1-:J 1 'Ufl'J1:W~ b ~eJ:W 1CJ-:Jfl'J1:W~~1~n'Ufl'J1:W~ b~:W 1 ~ 
" 'U 'U 'U 

fl'Ufl11L ~:Wb~:W 1 'UU'j~b~'U~~b~CJ'U?f'U 1"iJ 
" 

~u~nvu'VI~-:~ 1 um~u1um1L~t~u~~..S1b uu fiv m1~-:~L?1~:w 1 ~erb~t~u'l11fl'J1:w-rl 'VIl-lffim '\.J 
" " " 

L ~eJ:w 1EJ-:~nu m1:w~L~:w~ b~CJ'JoUeJ-:J L ~eJ?1~1.:~ b tJueJ\JAm 1:w-rl 'VIl-l'VI~eJ'I111 '\.J'\.J 'j~ EJ n~n1 -if uvn "ill ndfl'J1 
" " ' 

L tJ~ 1vm?f1 ~ ~ L~CJu'I.J 1~ Liiu"i!~ L~u LLr;:t~"i!Vl~B t1 1 u m~u1um1 L?f1~ bL?I'J-:J'VI1m1:w~ b ~B"il~'\.Jru'\.J1.:~ 1 u 
'\1 , , 'U , 

1v n1?1 1'1 eJ 1 '\.J Lb~'J fl 1 'j Ltl Vl1 eJ n1 ?11 ~ ~ L~ CJ'U iHv n1?1 ~n 'j'J "i!61 B'U ~-:~ nu LLr;:t ~ nu 1~ EJ n11vi1 '\.J 11 CJ 

bbr;:t n b '\.J~ CJ'Ufl'J1:WfiVl L ~uffi~"il1 n m1i Lm1~'1h(:.Jr;:t m 'j~11'J "iltn1'J "il ?feJ'U 

2.2.6 m11"llm1aUL6t1::VI1fl11:WTiu"riub~CJu 
'U 

m1'111 m1~u b?I1~'V11m1:w~m1 m u.ffub~t~ub t1u b~v.:~Vi'1'Vl1CJ~1'VIrumm.h\lmn ~1 t~ 1 ~ 
" 'U 

fl~ 1~'WI'li'U1fl'J1:W?I1:!J11~"1leJ\lum~EJ'U "llru~~'!Tm~CJ'U~\l 1 "illilVl~eJeJ~nu m161\l bf1tn m1~.:~fhm:w m1 
" 
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' ' 1.1 0 <=o qq 0 Cll Q.l q ..:::t. ~ 1.1 c!l II I 

G'I'S1~1'l1 tlfi'U1 tJ'Vll.J LVI~ t:Jrt ~au l'l1m1l'V1G'I~ "'tJ m-s L -s tJ'U'l'Vl tl11"111?1~ -sm tJ m-si?lu Li?l1 ~'VI11'ld11l'Siil ~'In tJ 
' 'U 

1vhTm~tJ'UL<U'1hm11lfi~'VI~n n!J 'Vlq~~~h~ ~ 1ui'VltJ11"11G"~~flv1 L'liuL~tJ'lnu~irni'Vlr.i11"111?1~1 

'1Jijm11il'UL uuil~m Ylm <U'1Liil Lrtf1fi'S'S1l'll1&i ~~,Yu~~~11"i''IJ~1'VI~'UI'l~ fia ~a~iim11lLi1 h~i"la·;h m-s 

~'UL1?11~'V111'ld11J~'V11~i'VltJ11"111?1~ifiaa~ L 'S lil~ 1m 'Uf11'SL~tJ'Un1'Si?ltJ'Ui'YltJ11"111?1~iL~tl~ 1~ ,j''Ufltl~ tl~ 
'U 

lJI'l111JTI 'U L .Q tl'VI1tl ~1~~ LLfl~lil~ 1 -tl'nrt151~~1il~oWI'll 'U 1-nn~~ f11'S~'U Li?I1~'1JB~U f1 L~tJ'U (i?lmtJ'U 
'U 

~~LG'I~1Jf11'Si?ltl'Ul'YltJ11"111?1~iLLfi~L 'VI I'll 'U lrt~, 2556) 

f11'St11f111~'U Li?I1~'VI11'ld11J~'V11~i'YltJ 11"111?1~ 11!11 m 'U~ tl~ L~ tJ'U l'l 11il~~ B~11~ LLt:J'U 
'U 'U 

BBf1 LL 'U'Uf11'S-.il~f111L~CJ'UTI ~lJI'ld11Ji?IB~I'lil tl~ tl'U L .Q tl'VI1 1~~'U f111~'U Li?l1~ LLfl~l'l'J 11Ji?I11J11fl'1J tl~ 
'U 

~ L~ tJ'U LLfl ~ ~ ~ Li?l~l.J 1 ~ij f11'SoW I'll 'U 1 L ~1! ~'U L tJ 'U ~ 1 #fu ( 1?1 mtJ 'U ~ ~ Li?l~l.J f11 11?1 B 'U i 'V1 tJ 1 1"116'1 ~ 1 LLfl ~ 
'U 

L'YlFll 'U Lrt~, 2556) 

Q.l .:! q 

2.3.1 l'l'J11J'V11J1£J"lltl-lle.Jflri1Jq'V15'Y11-Ilf11'H 'W'U 

Li"41"11fl 'VI1~i"41'U'll (2523) 1~~Fl111J'VI1J1tJt:Jf!6'11Jq'Yli'Y11~f11'SL~tJ'U (academic 

achievement) 11 'VIl.J 1 tJ 5 ~ A ru ~ n~ru~ LLrt ~ 1'11 11! G'I11J 11 fl'll a~u A Art eJ'U Ln ~ lil 1 n n1 -s L ~ tJ 'U n1 1 
' ' 

' ' 
i?IB'U L tJ 'U f11 1 L 'IJ ~ tJ 'U LL 'IJ fl ~i"l q &i f1'S11J LLfl ~'IJ 1~6'f'U f11 1ruf11'S L~ tJ'U~ViLn~ liJ 1 f1 f111Pi f1~1tl'U 11! 'VI~tl 

1i1 1 f1 f11 1 6'1B'U f11 1l ~ t:J fl ~ 1J q 'V1 i~ -:1 L tJ 'U f11 11'1 1llil 6'1 tl'U Fll11Ji?I11J11fl'VI~B 1~ #i''UI'll11J~1J'1'Vl~t:Jfl (level 

of accomplishment) '1Jtl-:1'41'll'lrtl1L~tJ'U~LLillLVh h iil'll11JG'I11!11mLFi1'VI'U ~-:16'111!11fl1~ 1v1 2 LL 'U'U 

m1l'<il~dJ-:~'VI1l1mLrt~~n~ru~i'1JTVii?la'U fiB 
' ' 

(1) m 11' ~v11u'IJ ijtr~ L uu m 1 ~ 11 '<il 6'1 eJ'U1~~ u m 11!1?111! 11fl1 u m1'1Jij tT~VI~eJ-n n~~ 

'Vtl-:1~ L~tJ'U L~tJ&J-:i L tJ'U 1 ~~ L~tJ'ULLi?I~-:!Fll11Ji?I11J1'Sfl#i'-:Jf1~1lL 'U'SDf11'Sf1'S~vl11il~~ 1 ~tltlf1 L D'Ut:Jfi-:11'U 
'\1 , \1 " 

L'liu i'1J1P!rttJPim~1 i"4rtPin~1 n11'li1-:~ Ltlu~u ~-:~n11l'~~a-:~1.U "<U'ai?leJU.n11'ltJijtr~" 

(performance test) 

(2) f1111~v11uL-d' eJ'VI1 LU'Uf111ml'<ili?ltl'UI'll11Ji?I11J11m~ mnu L-rl' tl'VI11'ld11J{ (content) 
'U 

eYu LuutJ 1~6'1um1rum1 L~tJu{'1Ja-:~~ L~tJ'U1l1J5-:~i"4fl~ m11JFll11Ji?I11J11fl1 uv11u~1-:~ ~ 6'111J11fll~ 1v1 
"' "' "I 

L~tJ 1 i "LL 'U'U'Yl~6'1B'U1~t:Jf1~1Jq'Yli" 

~-:~1 'U-:!1'Ui-.il tJd tJi-.5' tJ1?1{1-:~LL 'U'U'Vl~i?lau1~t:Jrt~1l'l'VlB'V11~f111L~tJ'U L~tJ1~i"4q~m11l~'Y15 
~~tJI'l11l'<il~dJ-:~'VImtJ m1L~tJu{'1Ja-:~urt1Juuu'IJ .:ruu1-:~1 'VId.J (Krathwohl, 2002) 1~ tJm~ m~ eJm~#i'u 

't , '\J 'U , 'U 

owq~m11J~~B-:Ifl11l~ 3 1~#f'U'<il1f1 6 1~#f'U ~tl LoV11'<iJ 'IJ1~~f1~l-tl LLfl~lLI'l11~~ 



0 <V " .,j .,j I .,J ~~ I tl I 1" 
191~~ \911e:Jtl~';i LLG'l:m1';i?le:J?I1';ilil1tl?le:J\911\I '1 'YILu'Uc.JG'l1111i11tltl1';i?le:J'U LL'U\1 ';i~L.fl'YI~e:J~ ~ 7 

~n~ru~ fia 

( 1.1) &il91111 (interpreting) 

( 1.2) ~nl'i'1e:J~1\I (exemplifying) 

(1.3) ~1LL'UtlU';i~L.fl'YI (classifying) 

(1.4) ?11tl (summarizing) 

( 1.5) e:l'41l1'W (inferring) 

(1.6) Ltl~~'ULVi~'U (comparing) 

( 1. 7) e:JB'U1~ (explaining) 

(2) tl';i~~n~?J1off (apply) Vl111~~" m111?11111';it11'Wm';il?hb'iJ'UnT~Vl~e.J1off<j~Lu~'U 

15m';im~ 119i'?tm'Wm';iru~n1Vl'U~ 1 ~ LLu\ltl';i~L.n'YI~e.J~ 1~ 2 ~n~ru~ fie.1 

(2.1) ~1biJ'U\11'U (executing) 

(2.2) 1offLU'ULI9~e.J\Ii1e.J (implementing) 

(3) ibfl';i1~~ (analyze) Vl111~~\l fl1111?11111<jt11 'Utl1';ibWtl~1'1.Jtl<j~tleJ'U"lleJ\I~\1~1\I 

25 

'1 bbfl ~~'U'Vl1 A11116111'W'W th~ Vl'J1\1~1'WU ';i~tle.J'U fi11116111'W'Wth~Vll1\l"ll e.J\1~1'WU';i~ n e.J'Utl'U 1A';i \1?1~1\1 

';i111Vl~e.J~l'I.Jtl<j~tle.J'ULu~1~ LLU\IU';i~b.fl'YI~e.J~1~ 3 ~n~ru~ Ae.J 

(3.1) 

(3.2) 

(3.3) 

'Ue.Jflfll111bbl?l fl~1\l (differentiating) 

~~ 1fl<j\J?f~1\l (organizing) 

';i~'Uflfl.l~tl~ru~ (attributino) 
'' ::, 

d • 
Q.l cv Q.l Qd.c:::t 

2.3.2 &ltl~ru::"lJe:J\IUtJtJ'VI~~HltJ1~~6'1~11t"]'YI5'VI~ 

~l'W ?11tJtJI'lf Lbfl~eJ\JAru1 ?11tJtJI'lf (2543) 1~?11tl«n~ru~"lle.J\Jbb'U'U'YI~?Ie.Ju)~c..~f!6111~'Yii 

( 1) fll111b ~ tJ\!1?1 <j\J (validity) b U'U« n~ru~~ ~1f1 qj~ ~~~vh 1 ~ bfl~e.J\Ji1 e.Jl ~ ~f!tT'U i1 

19fl.l.fl1'W b ~';i1~b tl'Utl1';i"Lb?I~\J 1 ~L ~'Ul1 Ll9~e.J\Ji1e.Jl'~tT'U?I11111tll~ 1~e.J~1'li1tl';i~~'YIB.fl1~ ~'UAe:Jl~ 1~ • 

' ' ' ' ' v 

(2) i1Al111boVmJ'W?I\J (reliability) bfl~e.J'li1e.Jl'~~fiVi~l'~~\Jb~tJltl'UVlfl1tJ 1 191\J 
" 

c..~f!~H11i!1 nm';il~lil~ L Vli1e.J'W n'U'Vl~e.J bb\91 n~1\J n'U1J e.1 tJ111 n 

(3) i1 A 1111 b U'W tl1'W tJ (objectivity) Ll9 ~e.J'li1 e.J~i1m 1m tJ 'Wtl1'W tJ Iii ~n Al 111i ~ L Iii 'W 1 'W 

l'i'lLe.J\J L'li'W -i!e.J?te.Ju~i1m111btl'Wtl';i'WtJ li!~i1Al111i~L'l'We.J~ 3 tl1~fl1';j Ae.J 1"11m11i~L'l'WB1'WLL~l 
" 
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fi:::LL'U'U 1~~1-ltl'U 

(4) iim111tJ1fl~1tJ~e:Jb'Vl111::: (difficulty) hlv1mn'U1 'IJLLl;l::: 1ll~1tJLfl'U1tJ oUBGHJ'UoUv1~~ 

iifi'U~v'Uflfl111flLL?t~·:r;h~1tJ offa~iifi'U~v'Ufln1Jmm?t~-l'i1mn l"i1fl1111tJ1f1~1eJ'Uv\loUv?tv'U (p) iil"i1 
~ ~ 

mh:::wh\1 0 ~-l 1.00 oUv?tv'U~~iif'i1 p v~1:::w.h\l 0.20 ~\1 0.80 ~\ILU'UoUv?tv'U~f'iv'UoU1\ItJ1fl 
~ ~ 

tJ1'U fl{;ll\1 bb6'l::: f'i el'UoU1\1~1tJ 

(5) iie31'U11il~ 1Lb 'U fl (discrimination) Vl111tJ ~\I ?111111fiLL u \ILLtJ flfi'UelelflbU'UU1::: b.flVl 

~1\1 61 1~tJnf'i'a.:J oU8?tv'U~~1bb'Wfl1~ Vl111tJ~.:J -iJ8?tv'U~fl'Ubri.:J~v'Utlfl fi'UBB'U~8'U~~ oU8?18'U~ I ~ ~ 

~1 bL 'Ufl nG1'U fi'Wbri.:J:v:::~8'U~~bL~fl'UBv'Uiil:::~8'U tlfl bL6'l:::oUv?f8'U~~1 bb 'Ufl hJ1~ fi'Ubri.:Jbb6'l:::fi'UBv'Uiil~ 
~ 

~8'Ut1flbb6'l~~~~a 61 n'U hJI"iaviim111bb~fl~1\ln'U111f1Ufl eJ1'U11il~1bL'Ufl'U8\IoU8?18'Uiifl1 r a~ 
~ I ~ 

1:::Vll1.:J -1.00 ~.:J + 1.00 fi1 r b U'Ubfi~8.:J'Vl111tJ6'l'U Vl111tJfl1111l1 ~1 bb 'U n1l.i1~ fl'Ubri.:J~ 8'Ufln1J8tJ 
~ 

n11R'UB8'U r b tl'Ubfl~8.:J'Vl111t!6'l'U Vl111vm11111 ~1bb 'Wn1~ fl'Uri.:J~8'Uflfl111nn11fl'UB8'U oU'8?t8'U~ii 
'U 

f'i1 r 1n~l'l'U8 (r = -0.19 ~.:] +0.19) bU'UoU8?18u~~1bb'Un1l.i1~ b~11~fl'Ubri.:J~8'Utln ~8 61 n'Ufl'U 
" " I 

mn1~v 1 ii6m1~?1~~1n 11~b~1 fl~8.:J~i'd bL~L~m 1m1J'8v 6'l.:JVJ'U1J8mb6'l~ 1 oUbb 1\I\11'U1J8v , 

(7) iifl1111tJ~51111 (fair) llJb tJ~ L8fl1?t1 Vi'iim1 1~L'IJ1tJ'Ub~tJb 'IJ1tJ'Utl'U1~Vli1\l~~flfll~ 
, ~ 'U 

~ i,.l I q 

fl~fl'Ufl8'WVllil~~8'U 

(9) 1 irl1m11&1v (exam pla ry) ii~mHu:::~~1Vl1tJ 1 Vl~?f8'U8tJ1flf1~8tJ1fl~8'Ubb6'l~Yh 
, 'U 

"' ~ 'l 
mvm111b~1l b~ 

(1 0) rl1m11~1b ~1:::b~1~1il.:J (definite) him1Jd.:Jfl11.:Jbfl'W 1tJ Vl~8tl111fl6'111bfl~v1 Vi'f1~ 1~ 
1 

2.4 fi11:UW\I'VHJ 1:v1 'Ufl1"H~V'U1VJV1f11~~{ 

1'1Pl51 b~tJ:Ulflfl~\1 (2552; B1\IB.:J~1n Benjamin, 1973) 1Vi'fi1111Vl111tJl1 fl11:U~.:J~8h 

Vl11 1 tJ~.:Jfl1111~~fl (felling) ii fl1111 ~'U b~ 8 fl'W b 111~-r'Ut:m ~1 b ~lil ~ 111~ ~~.:J'Vl111 tJ (goals) fl1 111 

f'i'mm1 (wants) Vl~8 bb1-:J:V.:J1~ (motivation) 
'U 

1~ru~.n1 "~Jc'JtJn:v (2557) n~11i1 fl1111~.:~~8hbu'U-nP1'Wfl~ 8~1-:~Vl~.:~~btl'U'U111n1111btl'U 

m111~~n~1'U t911~-:~m-:~~1'WU1 n bb6'1 ~6'lu ~'W 8 ~nun 11 1vl-ru m'J~ 8'U?ttJ8.:~ b U'U~.:~~ n1Vl'U~~~~ m"J:u 
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1 'U f11 ';i LLG1 \91-:ltl eJ f1"1J tl-:!'41'11'1 "~ih:.J" ~ eJ f11';i L~ eJ f1~ '1 ~tJ D U~ ~ -:t11'1 ~-:t'V!\1-:t~-:1,! 'U 1 'U f11 <j-;ij' \91 f11';i L~ ~'U f11';i 

G1eJ'Ui5-:t\9JeJ-:tG1~1-:ILL ';i-:1'1-:11 '11 Viti L~~'ULn\91l'l11l.J'W-:!YieJ 1 '1 i:iW.l1lJG1'U 1 '11 'Uf11';iL~~'U L~tl 1 Vlf11';iL~~'Uf11';i 
'U 'U 

G1 eJ'UD ';i~G1'U 1'111lJG'11 L ~'1 \911lJ1' ~~tJ 'j ~ &1-:1 fl"IJ eJ-:1 11 ~ 1 '!11 
' 

~.fiPi~ 1G1lJ1Lf1~ (2544) n~1TJ11'Um';i~·hLi:i'Un'lm'jlJf11'jL~~'Um';iG1eJ'U 1'111lJYi-:~YieJhLtJ'U~-:~ , ' 
6'11~ ru~'l~ m~\9l'U 1 Viti L~~'UV'h-:t1'U~H1'¥ulJeJ'U'V!:W1 ~ 'V!~eJ~\9leJ-:ttJ nu~1 Vf'\J'j'j"~" ml.l1'~~D';i~G1-:tfl 

Q.l' , 'U d.J , , 

l'l';itiG1eJ'Ui5-:t\9JeJ-:tfllU-:t('i-:~l'l11lJYi-:t'WeJ 1 '11 'U f11';iL~~'U~"1JeJ-:ttiL~ ~'U f11';i'Vll 1 Vfti L~~'ULfl\911'111lJYi-:t'WeJ h 1 'U 
\.1\1 \1 'U 'U 

f11';iL~~'Uf'V!~eJ 1 'Uf11';iDD'U1i-:t1'U iiLL 'U1A\91~'U,111'U~~1-:ttl'U ~-:~.Q' 
( 1) m11Ji1-:~YieJ 1'11111 tJ~m<jtJ5~-:~1'U f11'j~eJ'UG1'UeJ-:~1'111lJ\9leJ-:~ f11'j"1JeJ-:~~tJ5u~'l'ULn\91m1lJ 

Vi-:tYieJ h 'l~v111 VfLn1'1LL ';i-:1'1-:t h 1 'Uf11';ib ~lJD';i~~'V15mYif111vl1-:t1'U~G1-:~n11ti~1~11'1-rum';il'leJ'UG1'UeJ-:t 
'U 'U 'U 

(2) ~"f11';iD nu~-:t1'UU11 D~fn1lJVi-:tYI eJ h 1'111lJ~m~r'Uth~wh-:tl'l11lJYi-:tYieJ h LL"~~" f11'j 

tJ5u~-:~1'U'l~~m ~eJlJ 1~-:~1'11~i1'1~~~'U 1 C.J6'Jf11'jtJ5u1i-:~1'U~~'l~1111 tJ~~6ll'leJ'ULL'Vl'U~ Lvrm~G1lJ 6l1-:~ 

1 'U~G1\91'1~1111 tJ6'if11'ji'JeJ'UG1'UeJ-:1!'111lJYi\I'WeJ 1 "iJ 
' 'U 

G11V1~ci ~'U1.tln~ (2550) n~1111 f11';il\911'111lJ.W\IYieJ hLili'1~'U'VI~eJ 1~ti'U~'Umlti'um~u1'Uf11';i 
'U 

-;ij'\91f11';iL~~'U~DJ~neJ'U tl'lJ';i::;~'lJI'l11:W~~n"1JeJ\ILJ n L~~'U ~\I,!'U 1 'U n1';i1'1'1m1lJ.W\IY~eJ h 1 'U n1';iL~~'U~ 
" " " 

m~v1111'i'vrm~15~eJ 1tJ-d 

( 1) f11'j 1 iLL 'U'UG1eJ'UmlJ 6l1\IL U'UlTI~iJ~lJ 1 -i!l.l1neJ~1\I LL Y~~'V!m~15'VIi1\l 
' ' ' 

(2) f11'j~lJ.fl1~ru "li\lbtJ'U15Vi\9leJ\Im~m'VlfliJfl LL6'l::;f111lJ'l!1'U1ruvh~~'!JeJ\Iti~lJ.fl1~ru Vi"iJ~"il\1 
v 'U " 

h1Vftit'leJ'Ul'l1ml.lml.l-ifmVI"il"il~\l 
'U 

(3) f11'j~\1Lnl'l L u'U f11'j~\1Lf11'1Y~'J&l m';il.lvY\1 neJ'UmJtJ5u&ln'l fl'j'jl,J "1Jru~tJ5u1in"iJm'jlJ LL61::;vr~-:~ 

f11'jtJ5~n"ilm';ilJ 

2.5 fl11lJfl-:I'Vl'U b 'Uf11'H~~'U1'V1~1fl1r;t~{ 

m1:wfl-:t'Vl'U 1 'Un1';ib~~'U~ 'V!m~(i-:~ fl11lJG11:w1';it:1"1JeJ\IG1lJeJ-:~1 'U m';iLnu~-:~~ L~~'U~mvr~eJ"iJ1n 
" 'U 

tJ 'j~ &1'\.J f11'jttJ ~ '¥u ~l.l 1 LL~ 1 VI~-:~ "il 1 n~-:~11 'j~ f.!~ L 1611vr-d-:~ G11l.l 1 'jm~~ n11'i'vr~eJ#lt.t l'll1l.l11 oU1 u 
'U 

G1m'U f11'j ru~~1 L U'U ~ -:lfl11lJfl-:I'Vl'U n A eJfl11lJ~ 1"1JeJ-:tti b ~ f.ltltT'U L eJ\1 f11 J Pi n~1'Vl'U'V11'U ~-:1~~111'i'eJ~ LL~1 
'U 'U 

~1Bn"il~"li1f.l 1 Vlfl11lJ~1m1';ilJ1 n~\1~\J "1!1-:t';i::;~::;L 1611~1'111l.l~1';i::;~::;~'U~-:t~1 nmf.l L U'Ufl11l.l~1';i~f.J::; 
f.l11 vr~eJI'l11lJI'l-:t'Vl'U 1 t.tf11';i~11-ii'L1611D';i::;mru 14 l'U vr~-:t"il1n11'i'L~f.l'U~c-hu 1 DLL~11511'11'111l.ll'l-:t'Vlt.t 

'U 

"i]::;l\911'11 f.) LL 'UU'Vl \91G1eJ'U l\91 C.J61 ~lJ']'VlB'V11-:I f11'j L~f.J'U UU'U L~lJ ';i::; f.)~ L 1611~l'l1J 1 ii'l91fl11lJ 1'1-:I'Vl'U 1 tJ f11'j 

L~f.J'UfJ'U l'l'J';i 1 Vl~·h-:t'l1f1f11';i'Vl\91G1eJU fl~-:ILL ';if1eJ~1\IUeJf.J 2-4 "'tJ \911oH L ~€1" \911'111lJI'l" 1\91 Ll'l~€1\J ~-:I 
eJ1'1Lfl\91'11f1fl11lJLfl~~'U 1 'Uf11';ivl1LL 'U'U'Vl\91G1eJ'U'V!~eJn1';i~1-iJeJG1eJ'U 1\'ltT'ULeJ\1 ( oUf.J'I"'';i l'!J'!J115, 2525) 

Pi~LG1.fl1flV \lJYI1L\91'!J (2528) n~11l1 D'l~V611~qJ~iie.J61~€lfl11lJfl\I'VltJ 1 \Jn1';iL~f.Jt.!f 1~LLn 
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(1) •th -:1 b 'Hl1 rl e:J td' ~ fll1 :W 1'1\1 'VI 'U 1 'U fl 1'H ~ ~ 'U i (time interval before retention is 

measured) Vf1fl"1i1-:JblG'l1.fl'U1'UbVh1~ fll1:Wfi-:J'VI'U1'Un1':ib~~'U~"ii~G'l~G'l-:Jb'Vh,1u mhl~B b~Bn1':i 
'U 

L~~'U~~'Uii1~G'l-:~l-1'U'Vil-1u 1~ tl~:w1ru"Vv-:Jfll11ffi-:J'VI'U 1 um':i L~~'U~"ii~ ~-:~ih:·.JG'l L iJu"il1'Ul'U:l.J1n LL~fll1:W 
'U ' 'U 

fi-:J'VI'U1'Wm':iL~~'U~"ii~l'iv~., G'l~G'l-:~1u~G1~ "ii'Um~vf-:~ii11:W1':i~"il1~-:J~L~~'U-st.~u"i\'1'Ul'U~LLU'Uv'U 
" I " " 

e:~ci1-:~ 1 ':inm:w m"i!"i!d1m':iii1ruL~~m1:wfi-:~'VI'U 1 um':iL~~u~mJL~B':i~~~nmt:J1u 1 tlu1u 
'U CLI \1 'U 

(2) ':i~lil'U"VB-:Jfl1':ib~~'Uib~:W (the degree of original learning) ':i~lil'U"VB-:Jfl1':ib~~'Uib~:Wii 

m1:w ~:w-Yru 5nu m1:wfi-:~'VI'U 1 u fl1':ib ~~u-n~ ~1'1 ':i-:~ ~1 n1':iL~~'U~ L~:wiim n L vh 1~m1:Wfi-:J'VI'U 1 u fl1':i 
'U 'U 

.., .., ' 

L~~'U~"ii ~:W1 fl~'U b VhtJ'U bLG'l~ ':i~ ~ ~ L lG'l1"1Je:J-:Jfl1':i~:W"ii~fi-:JVi 
'U 

(3) fl1':iL~~'ULn'U (Overlearning) LU'U'U"ii~~Vf~-:~~iit:-JG'l~Bfn1:Wfi-:J'VI'U1 'Ufl1':iL~~ui ~1vci1-:~L"li'U 

L~BL':i1viv-:~f'11~'V'fVl10 L~Vl LLG'l~G11:W1':i~"iJ11~LLGi'l n1':ib~~'ULn'UBfl ~e:J~m: 50 civ:W'Vf:W1~fll1:W11 

L "J1viv-:~"il1Bfl15 L ~en L iJw~i'u ~-:~vh 1-M'rn1:W~1ml':i;'U 
l1~'U'VI1 ~f"lii'W'J'Vf:W (2532) 1~nci11fi-:1Vf~ fl"VB-:1 fl1':i~~fl1'J L~~'Ufl1'JG1B'UL ~vYT~'U1fll1:Wfi-:J'VI'U 

1 'Ufl1'JL~~'UTI 111ii'Vf~flfl1':i~1f'lru~m':if'11t1-:~fi-:~ !il-:~~v 1 tJ-d 
'U v 

ll'l~Vf~m'Vfl'l fl1':iru,1um H~~tl'U'Vf~v~m tie:~-:~nu Vf~flfl1'J-d~v Vf~flfll1:w1nGi~~ (Proximity) LLG'l~ 
' ' 

Vf~flfll1:W~BLUB-:J (contiguity) 

(3) fn1:W~"1Je:J-:J~-:J L ~1 (5 tim ulus) bLG'l ~fl1':il'le:l'\JG1'Ue:J-:J ~ bn~;'UL V!:Wv'U'Vf~vfiGi'1tJ tl'U"ii~iia'VI6'WG'l 

~e:Jfl1'JL~~'Ui 1'11:Wfl~fll1:W~"1Je:J-:J Thorndike fl1'Jfl':i~Vh~1 1 Vf~Bfl1':i!JmJ'U 'il~~-:JLG1~:Wf"ll1:Wfi-:J'VI'U 
"1JB-:JoVB~G'lb'U'J~~~LlG'l1~'U1 bL~fl':i~'\Jl'Ufl1':iffioff L"li'U fl1':iboff':i'\X61 fl1':iL61~:WbL~-:J LbG'l~fl1':iri1tJ'VIB~ 'il~ 
~-:Jb61~:Wfll1:Wfi-:J'VI'U"1Je:J-:JoUe:J~G'l1 'U'J~ tJ~ tJ1l fl1':iVl1~1 1 dJ'U~-:J~1b U'U 1 'Ufl1':ib~tJ'Ul-1 fl~~ LbG'l~ fl1':i 

L~~'U ~~-:J~iifll1:W'Vf:W 1tJ !il-:~Ju~ Bel fl bb '\J'\JG11':i~-:J~e:J-:JB e:J fl Lb '\J'\J 6'11':i 1-M'iifll11f'Vf:W1tJ~~ b~tJ'U611111':i~ 
'U 'U 'U 

"ii~~11~~;'U 

(4) n1':iL~tJ'U~;'U vcitl'Ut:-JG'l fl1'Jb~~'U ~1r..JG'l fl1':ib~tJ'Ut!'U 1-M'fll1:W~'U"1JB'\J G'l~fll1:W~-:Jbfl~tJ~ ij 
'U 'U 

tb~ 1wwu bU'Um':i1-M'':i1-:~1G'l Vf~m iJu.Ue:~:wG'l~~b~tJu~e:~-:~n1':iL~~u~ "ii~iitl':i~~'VI6n1"Wmn;u LLG'l~ 
'U 'U 'U .., 

fi-:J'VI'U:W1fl~'W 1'11:Wfl~bLvl-:Jbbvl-:Jr..JG'l (law of effect) "Ve:J-:1 Thorndike 

oQGJdd il 

2.6 -:11'U1lil~'VIbfl~1"1Je:J-!j 

bbii'l-:~~u ~:wii1~Vf1u (2549) fin~1b'lJ~~ubVitJur..~G'l~:wq'VIB'VI1-:~m':ib~tJ'W l"II1Lflii Vf:l.Jl~Bvn;L'il'U 

bbG'l~'lJl]n~tJ1 Lflii "llv-:~t! m~t1u.ffu:Uo~:wfin~1u~ 5 ~L~tJ'U~l tJ15n1':i~u bii11~ "Wu11t!m~~'U n~:w 
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Cll d 1.1 CV c!. .r:::i I CV I Q.l Cll I 

'V1 ~ ~ a·:ll.J Fl::.: LL 'W 'W Lu~ tJ 1a tJ ~::.: ~ ~ &'UJ ~'Vlt'i'V11~ n11 L 1 t.J'W L 'V11 fl'U 83.4 LL~::.: ~ ~ fl 11'\J fl L 1t.I'W fl ~ ~ 

L'lJ~t.J'U LVi t.J'U a~1~ihi'm11F1 '\! 'Vl1~&1~~~1:::~u 0.05 'Wa mnndirm~t.JWJ~iiFJ11~Yi~-wah1 'W 

'U11t.l1n1~1'W~a~L~t.J'Wat.JL'W1:::~'U~1fl LL~:::~1'Wn11L~t.I'W~LL~:::n11~~n11L~t.I'W~at.JL'W1:::~'U'lJ1'Wnm~ 
\1 '\.1 \1 \1 

~~db 'W11::: n11~~n11 L~t.J'W~LL 'U'Ua'U L&11:::L'iJ'Wn11~~n11 L~t.J'W~~ n 1 ~~ L~t.J'W&11~11Cl&1~1~Fl11~~~1 tJ 
'\.1 \I \I \I 

l'l'WLa~ til a~ 1.U~n~::: 1 'Wm1vh~1'W~1~n'UL ~a'W 'Wamnndv~vh 1 ~~L~t.J'WL i1'WF~11~&1~oW''Wthm~L~a~~ 
" 

L~t.J'Wn'U;gil'l';ij~~ &11~11ClL ~a~ 1t.J~~~~L~t.I'WL oU1n'U;gii'J';ij~~ 1~ LL!;1:::V~"Iht.J 1 ~Li)~n11L ~a~ 1t.J~1:::VrJ1~ 

Fl11~Fl~11'Ut.Ja~ 1 'W~1&11'lii'J1~ OJ vh l ~Ln~n11L~t.I'W~~ijF111~VImt.JI'Ja~L~t.I'W~~~'W 
I " " 

&1W111 L ;m)a'IJ (2554) ~fl~1'lJ1:::~'VlB~!;1"lJti~1U LL 'U'Un11&1a'WLL 'U'Ua'UL&11:::VI1Fl11~~LiJ'Wn~~ 
" " , 

1 'Wn1 1'V1~!;1a~i'Vlt.l1~1&11'lofl~t.J~ fl~1Fl11~ L oU1 h Lb 'W"J Fl~ L~ t.J"J n'U 1 'VJvh bb!;1::: bbl.J b VI~ n 1~ t.J1'lJ bb 'U'U n11 
" 

&1a'W LL uuau LG11:::VI1Fl11~~b U'W m~~ 1 'W n11'VJ~(;j a~ ~(;1 n11i~m~'U11irn b~t.J'Wiifl11~L oU1 hL~a~ 1 wvh " , 
I a J V .:31 1.1 I Cll CV 0 CV ~.q d Q.l V <::11 q CV .<::to 

bb~ b Vf(;lfl{;1~"lJ'\JVI!;1~';ij1fl b 1t.I'W1at.J1~~'Wt.J&11Flill'Vl1~&1tll'l'Vl1:::~'U 0. 01 bb(;l:::'\Jn b 1t.J'W~ n11'WI'W'W1 LL 'W"JFJ~ 
" " ., 

11t.J.ff'Wat.J"l'W1:::~'U'lJ1'1Jnm~ (average normalized gain = 0.53) 
" 

~Pl51 L~t.J~ 1F~ n&1~ (2550) ~1;1 fl1'.l1oUiBG1a'WLL 'U'U~'UL&11:::VI1A11~~~iji'Ja~n~:::n11LLnDruVI1 
" " ., 

'V11~i'Vl t.J1~1&11'11"lla~irm~t.J'Wi'W'lJ'.l:::t:l~~n~1U~ 4 h~L~t.J'W!?l'1'U(;11FJnm1~ a1 LJlm:Ua~ ~~wr~ 

'WA'.l11'1l~~1 e.J(;l n11l~ t.J'I'~'U11 (1) iJ flL~t.J'W~ L~t.J'W 1~t.J 1 iiBG1eJ'WbL 'U'U~'U LG11:::VI1A11~~ijFJ::: LL 'W'W 
" 

~n~::: n11LLn\J ill'VI1'V11~i'Vl t.J1m&11'li'VI~~ b~t.J'W &1 ~ n'J1n ti'WL~t.J'W eJ~1~iiiJ m11Flill'V11~&1~~~1:::~'U 0. 01 
OJ " OJ 

(2) eJI'l'.l1oW I'W'W 1 n1 '.1~1'\J~n~::.: n11 LLnD '\)VI1i'Vl t.11~1&11'111:::VI11~ b~ t.J'W"lJeJ~1J m~ t.J'W 1~ t.1 1 m5&1e:J'W LL 'U'U 

a'ULG11:::VI1Fl11~~ L~~~'W 0.80 FJ:::bL'W'WI'JaFJ~~';ij1flFJ:::LL'W'WL~~ 10 FJ:::Lb'W'W LL!;1::: (3) Fl11~oW~'\"jah 
" 

"lle:J~irn b~t.J'W.ff'W'lJ'.l:::tl~~n~1U~ 4 ~b~t.J'W 1~t.J 1 mBG1ti'Wbb U'U~UL&11:::V11Fl11~~tlt.IL 'W'.l:::~U~1fl~G1~ 
" " , 

a1'qJqJ1 &1~1'11 '\"j\l(;l ~ (2550) ~ n~1fl11oWI'W'W1Vl n~::: m'.lF\~ a ci1~iii ';ij1'.lt1.!'\J 1ru LL!;1:::e.J!;1 &1~~'Vl~ 

'V11~n11L~t.J'Wi'if1LF~ii L~eJ~ "lleJ~LL~~ "lle:J~L'VIm LLn&1 "lla~1!m~m.r;i:::~u.ffwrt'it.J~~n~1u~ 5 1~v1.U 

m:::u1'Wn11L~t.J'W~LLuu~uLG11:::VI1m1~~ ~~'\"jt.J';h,Ym~v'Wiim1~m:::~a~a~u m::.:t!um:::LU\1 G1'Wh 
" " 

l'Wfl11L~t.J'Wmn~'W mi'1LLG1~~aamL!;1:::1~m1~~1~:Ua1'Wm1vhfi';ijm1~1'11\l 1 'We:Jfl';ij1ndv\l"lhCJ1~ 
~ L ~CJ'Wii fl11~ I'W'W1'Vl1\l~ 1'\JVl n~::: fl11Fl~ f) ci1'1iii ';ij 11ru ill1 rue..i1'W bfl ru'fl fl11'lJ1::: LlJ'W~ rl1VI'W ~ 1.1~~ tJ e I 
" OJ (J 

1;1:;: 70 ~~.Q'L'W11:::~i~CJiim11i~mL!;1:::L'VlF1UFJI'i1~ OJ ~LU'W"lla\l';ij~~ '.lDJl1'\"j mm:::tti''W t~,Ym~CJ'W 
'\J I \1 , 

Ln~F~11~&1'W t';ij 1 'Wfl11L~CJ'W~ iif1';ijm1~ 1 ~irm~CJ'Wvl1~1'W~1~n'WL tl'Wmi~ v111 ~irm~CJ'W 1.~LLG1~\Im1~ " , 
Fl~L i1'WLL!;1:::LL!;1 m 'lJ~CJ'WFl11~Fl~b i1'W~~n'WLL!;1:::n'IJ vh 1 ~Ln~m'.l"li'JCJ L Vl~a1:::VI'J1\11!flb~CJ'W~Ln~ D1'W 

flm\1 LL!;1:::rie:J'W v'h1 ~L·ihh LdeJVI11~~~\I~'W 'WeJfl';ij1fldv\11.~ fltltlflbb UUfl1'.l'Vl~(;leJ\Ib ~eJVI1bL 'W'J'Vl1\l 

1 'Wfl11LLnUqJVI1~\IL U'W~'I.H51'W~irn b~CJ'WG11~11ml11 UD1:::t.Jnl'l1 mu;gil'l'lJ'.l:::~h.Y'W 1~ 
~ , 

n'Wm11ru &1n'Wwj (255 1) 1Jl~n~1fl11--D'~n';ijm'.l~m1L~CJ'W~~1CJifim1~'ULG11:::VI1m1~~ (5E) 
" " 

L ~ tloWw.J'W1e.J 1;1 &1~~'Vl~'V11\Ifl11 L~ CJ'WL ~a\1&11'.l'lJ '.1::: n au 1.~ 1~ '.lF11'~'U a'IJ "lJ a\IU m~CJ'W.ffwJ'tJCJ~~ n~1u~ 6 
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I Q.l .,! QJ Cll CV Cill I I d I -=f Q.l 0 CV .Q..Q.d CV 

v-n.J11 c.Jmtw ~VIli"Ue:J'I'U n b 'HJ'U'\<1rt'lb 'HJ'U~" m1ne:J'U b 'HJ'U mn-:~:w'U~6'11flflJVI1'16'f()\>lVJ1~1'l'U 0.05 

'!!m~~'Uiifi'J 1:w~\ ~:w~'U~e:J~fl~ 62.1 o bbf!~um~~'Uiifi11:WTI'I~'m h e:J~"l 'U1~11i'umn ~-:~db ~11~m1 
~ ~ 

-.ij'l'lm1b~~'U~bb uu~u b6'11~'\<11m1:w~"li1 ~ 1l1um~~'U 1~v11'11'Ub tl'Un~:wbbfl~ b~~'U~~1:wn'U 1~ffie:Jma 
" 'U , " 

bbfln b tJ~ ~'Ub~~'U~nu b ~e:J'U 1 'Un~:w vh tl1um~~'Uiim1:w~~ne:J mn~lil~b~~'U ci-:~c.Jfl1l1c.Jfl61:wnVJ~bbrt~ 'U , 'U ul 

fl11:w.W-:~~e:Jh~~'U 
lii'"U ~ ~~ rh (2553) Pi m~nm1~ w.J 'U 1c.Jf!61:W~VI~VI1'1 n11 b~~'U bbfi~Vi n'l'J::: n11AI'lllil11ru f1J 1 ru 

b~eJ'IeJ\>111fl11btll'ltJij n~~1 bflffil'l ~ 1-ifm~'U'J'Ufl11~'U b6'11~Vl1'1lVImf"i16'f\>l~ ~'U'J1U nb~~'Uiic.J f!61:W~Vl~ 

0.05 
t{ I f' I 

~B c.Jrt~ bbfi~Pln~f"'~ ~.n1~1 (2554) Pln'l'J1n1WW:Wt:.m61:w~VIBV11'1n11b~~'Ul"111bflii b~e:J-:1 ml'l-

b 'Ua "lleJ'ItJnb~~'U-ff'Uirlit.J:WPln'l'I1D~ 5 ~1~"111'ln11b~~'U~bb 'U'l.l~'l.l b6'11~VI1'1lVImf"i16'f\>l~~ b ~e:J:W 1~\1 n'l.l 
' 'IJ 

~l\>1U1~~11'U ~'U'i1'!! m~~'U mi:wbri\1 n~:wt11'Unm\l bbfl~ n~:WBeJ'U:ikm61:wnVJ~VI1\In11b~t.J'U'\<16i'\l b~~'U 'I , 'I .. , 

' " I I Qlj I d V 0 V oC::l.«=::. c::il V V I i.f ..:::t~,.Q. 

6'1\1 m1n e:J'U b 1 t.J'U eJ t.1 1\I:W'U C.J 6'11 fl ruVI1\16'1 bl \91 Vl1~ I'IU o. 05 VI\16'11:\J n fi:W bbfl ~lil1 n n11VII'l6'f e:J'l.l m C.J6'1 bl \91 
'IJ v ' 

AN NOVA ~u-J1 '\Jn b~C.J'Un~:wbri\lbbf!~n~:wtJ1'Unm\liifl~bb 'U'Ufi11:Wn11'\<1U1VI1\Ic.Jrt61:w~VIB~\In'hn~:w 
I I d Q.J 0 V .Q..Q.d V IV d I I d j.l il V .:! 

e:Je:J'U eJ C.J1\I:W'U C.J 6'111'1 f1JVI1\16'f () \91VI1~ l'l'l.l o. 05 bb\9l'U n b 1C.J'U n~:w Ln\I:Wfl~ bb 'U'U m1:w fl11'\<1'U1VI1\I c.Jf16'f:W~VIli 

hibb\91 nvi1\llil1nn~:wtJ1'U nm\1 bbfl~lil1nm11bm1~-Mbb U'l.l6'fe:J'Um:wfi11:WTI\I~e:J h ~ui1 '\Jm~C.J'Uii 
' 

m1run1~ n11\lfi~ (2555) ~w.J'U1Vl n'l'J~n11AI'll bfl11~-Mbbfl~fld1:W b •ih 11il~fl\IVI'U"IleJ\ItJ m~C.J'U 

.ff'UirliC.JlJPln'l'J1D~ 1 ~~l'lfl11b~C.l'U~bb'UU~Ub6'11~'V11fld1lJ~ c.Jf!fl11l~C.J~'Ul1 1) bbc.J'Ufl11~1'ln11 
'IJ 'IJ 

80180 roh El!E2 iif'l1bvhnu 85.90/85.00 2) Vin'l'J:::m1AI'llbm1~'!.1"UeJ\ItJnb~C.J'Urie:J'Ub~C.J'UbLfi:::'V1~\I 

b~C.l'Ubb\91 n vl1\ln'U f)~ 1\liiu m11fi' ti.JV11\16'fii ~~1:::~u 0.05 11'1 C.Jiifl~ bb 'U'U'\<1~\Ib~~'U6'f\l ni1 rie:J'U b~CJ'U 
v ~ 

3) fld1:Wb •/h 11iJ~fl\IVI'U"1JfJ\11J nb~CJ'U 1 'U.fi1~1'JlJLJnb~t.J'Uiifl11:Wb oV1 liJ~fl\IVI'U 

'U"Il'U1VI ~\1'\-11, 1.n1~\91U oVC.J~VIB bbrt~11~~\91U bbtl1Elh (2555) Pin'l'I1m11-ii'm~u1'Un11 
' ' 

~Ub6'11~'V11fl'J1lJ~bb uu 5E ~1:w n'l.l b VlfiUfl fl11~1'lbbc.J'Uc'J\I:w 1 'UYlf"'U b~El\1 1vh~1bflii ~iivie.Jfl'J1lJ6'11ll11bi 
~ 

1 'U m1?1 1'11 Lm1~~ LLfl ~ c.J f!61:w~VI~VI1\I rn1 b~ C.J'U"U EJ\Ium~ C.J'U.ff'WirliC.J:wPi n'1.-J1tJ ~ 5 ~'l.li1fl11l-1611l-111bi 
1 'Un11AI'll Lfi11~~"11EJ\Iu m~C.J'U'It16i'\IL~C.J'U6'f\l n'"i1rie.J'Ub~C.J'U EJ~1\Iii'\Jm'hfi'ruVI1\16'fii~~1~~u o .o 1 LLfl~ 

'IJ v 

< ' 

c.Jf!61:w~VI5VJ1\I m1 b~C.J'U"Il EJ\Iu n L~ C.J'U'V16i'\l L~C.J'U~" n'"i1 ri EJ'UL~C.J'UEJ ~ 1'1iium11 fi' f1JV11\Iaii~.Yh:::~u o. o 1 
' < 

6'111 11ru 'IJ1 ~'U VI1 (2555) Pi n'l'J1c.Jfl m16'1 EJ'UbL uu ~'l.l b6'11:::'V11fi11:W jYiiivi EJc.Jf!61lJ~VI5VI1\I 

n11 L~ C.J'UlVI t.1 1f"'16'1 \91{ n~:wa11~n11b ~ C.J'U TIVIC.J 1f"'16'1 \91{ L~ v\IYl"ll Lbfl ~61\>11"11 eJ\ItJ n L~C.J'U.ff'UtJ 1::: ():WPl n'l'J1 
' ~ 
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tJ~ 1 V'fU'JTUf1b~~'UiJe.Jm1lJ(]VI~VI1-:In1'ib~~'UlVIt11!3\1?1\J1~'VI"'-:In1'ib~~'U~-:Jn'J1ri8'Un1'ib~~'U8~h-:~iJ 

1!~611~ruV11-:J?t~~~'i~~'U o.o 1 bb~~i11'111lJ~-:J'W8lil8~'1 'U'i~~'UlJ1n~?t~ 
"' 'IJ ' 

?fmJ~ bb"lilJ~'U, 8~Q~ ~'U\J1~n~ bb~~~fl'UG bbvl-:!!"1~?11'i (2555) ~n~1n1'i~~PAJ'U1e.J~61lJ(]VI~ 

VI1-:J n1'ib~~'U b~8-:J m'i~'U't~''U G"l..8-:J~"lJ~8 n 1~ ~ 1-&''i'll bb 'U'U m'i~~ m'i b~ ~'U~bb 'U'U~'U b?I1~'V!1m1lJ~ 
" ~ " 'U 

(5Es) '1J8-:JU m~~'U.ff'UlJ5~lJPi n~1tJ~ 5 e.J ~ n1'il ~ ~'W'U11 e.J~61lJ (]VI ~VI1-:!n1'i b~ ~'U'VI"'-:!b~~'U ~-:~n-J1 
ri8'Ub~~'U8~1-:~i11!~?t1~ruVI1-:J?t~~~'i~~'U o.o1 bb~~m1lJ~-:J'W8h'1l8-:J~b~~'U~8m'i~~m'ib~~'U~ 

"' 'IJ 'IJ 

b~8-:J m'i~'U't~''U5"l..8-:J~"t1~8n 1~wn'W'i1lJ8~ '1 'U'i~~'UlJ1n 
' 'IJ 

' ~ IV q d IQ.Id d Q.J Q. d.:::tt. 6"CV «:::!! II 

lJ5~lJ!"l f1~1VI 1 'W'U11'U f1 b 'i ~'UlJe.J~ ?flJ(jVI5VI1-:Jn1'i b ~~'U'JVI ~11"11?1(;1 'i'VI~-:1 n1'ib 'i~'U ~-:Jn11f18'U n1 'i 

b~~'U8~1-:~ilumh~i'f1!VI1-:J?t~~~'i~~'U o.o5 bb~~U'm~~'Ui11'111lJI'1-:JVI'U 1 'Um'ib~~'U 
" " 

1'i'U"tl b~8ri8'U bb~~b?I'U8 -rr~-rlJ~ (2557) Pin~1m~61-:Jb?I~Wl1~b~~'U~'1J8-:Jum~~'Ui'U 
' 'IJ 

l1'5~:wPin~1tJ~ 6 b~8-:~ 1 'll~~'U 1~~ 1 im~'U1'Un1~~'Ub?l1~bb 'U'U bb 'U~l11 'W'Ul1e.J~61:wqVI~VI1-:Jf11~b~~'U 
' " ' 

'VI"'-:! b~~'U?f -:lf1l1 ri 8'\J b~~'U8 ~ 1-:JiJU m=11~t:UVI1-:J?f~ ~vh~~'U 0. 05 bb~~fl~ bb 'U'U ?18'\J'VI"'-:1 b~~'U fl-r-:~Vi 1 
'IJ "' 

bb~~Ar-:~~ 2 ('V!"'-:~n~m~:w~~'VI:w~b"~~~'U1'llbb~1 2 ~'ll~1vi) hii11'111lJbb\J1n~1~n'U ~~,r'Uum~~'U~ 
Hi'~'U m~~~m~b~~'U~ b~B~ 1·t.h~'U 1~~1 im~'U'J'U m~~'U b?I1~VI1~1VIml"11?1\J1~i1m1:wA~VI'U'1JB~ 

'IJ 

., 
1'111:1-1~ 

'IJ 

~.fi1'W~ 'W~1\J1~ (2557) oWIPAJ'U1e.J~61:W(]VI~VI1~f11~b~~'U b~B~~l\J1tl'U~-:Jbbd~~B:IJ ~1~f11~~~f11~ 

b~~'U~bb'U'U~'Ub?I1~1VI~11"11?t~{~boU'Um~f1~1bl'1~1~vi e.J~m~Pin~1'W'U';h~'llbb'U'Um~~~m'ib~~'U~ ~ 
'IJ 'IJ 'IJ 

b oU 'U fl1~fl~l bm1 ~vi1 'UVI n.fr'U"lJ B~ fl1~~ ~ fl1~ b~~'U ~ ~?I 1lJ 1~1:1~ \PlJ 'U 1 e.J ~ ~:IJ flVI ~'Vl1~ f11~ b~ti'U"lJB ~ 
' 'IJ ., 

~b~~'U1~i1.fr'U~B'Un1~~~fl1~b~ti'U~ 5 .fr'U ~'llbb'U'Ufl1~b~~'U~-diJrh'll~~~'Vl5.fi1'W El!E2 bVhn'U 
\1 \1 'U 'V 

fl11lJtl11'VIoU1VI1~fl1~b~ti'UBtlb 'U~~~'Unm~ 'VI~B~~~'U?f~ (<a> = 0.69) 
'IJ 'IJ ~ 

'W~oW:W~ bO~:W"lJ1~ bb~~"!i8VJ'W~ nruGflL"lJ~ (2558) Pin~1f11~~\PAJ'U1e.J~61:wq'Vl~VI1~f11'ib~ti'Ubb~~ 

fl11lJfl~VI'U 1 'Uf11~b~ti'U~ b~B~ ~~tl.fi1'W'1JB~~~iJ~1~ '1JB~Um~~'U.ff'UlJ5ti:Wf.in~1tJ~ 4 ~1~n~m~lJ 
'IJ ' 

" < d i/ .dl V I Q.l .::::1 .:::;:,1 Q.l oQ .c:li QJ d I I d I 

f11~b ~ti'U~bb 'U'U?f'U b?l1~ 5 "lJ'U 'W'U11'Unb ~ti'U:We.J~?flJflVI5VI1~f11~b ~ti'U'VI~~b ~~'U ?l~n11f1B'Ub ~~'Ueltl1~ 'IJ ., 'IJ 

iJ,j'~611~t:UV11-:I?f~~~~~~'U 0.05 i'111:1Jtl11'VIoU1VI1~f11~b~~'UB~b'U~~~'U?I~bb~~m1:Wfl-:JVI'U1'Um~ 
"' 'IJ 'IJ 

b~~'U~'VI"'~b~~'Ub Vi~'Un'U'VI"'~ b~ti'U~1'U 1 'llbb~1 30 i''U hi bb~ n~1~n'U8~1~i11!m=1'1~ru~~~~'U 0.05 
'IJ "' 

-r"ti~1'W'i B'UVI~~m bb~~~'Vl5'U1 'll~B~?flJ\j~ru (2558) Pin~1m'i~~PAJ'U1e.J~~:wqVI~'Vl1~m~ 
d d I ~ cv6"i.l d !.1 d ~OQ..IQ..Id ~ 
b~ti'U b~B~ ~~'U'U~1~f11ti:W'U~tlbb~~?fm mt.Jm~b~t.J'U~ bb'U'U?I'Ub?l1~ 5 "lJ'U ?11'VI~U'Um~~'U"ti'U 

' 'IJ 
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~tif.lllPln'ti1U~ 2 YlU11t:-~r:i~ll~'VI~VI1-:Jn1'H~m.lVI~.:Jb~V'!.lb~eJ 1~-s'Um'.ib~V'!.I'Sbb UU~Ub?f1~ 5 .ff'W ?1-:J 
~ ~ 

I I <C:iil I ci IV 0 C1.1 ~.c::.d QJ 

n-;nna'Wb 1f.l'Wam.:~ll'Wf.l?f1f1'1J'VI1~?f(l(;l'VI1~~u 0.05 

111~ 1"1~1 Yl~ (2558) Pi n'li1n11~Vll 'W1f11111?111111(1~1'W m1fi~1 bf111~~ bbr:i ~t:-~r:i ~l.l~'VI~ 
'V11-:Jn1'.ib~f.l'W "l..a.:~'I.Jm~f.l'W.ff'W~tif.ll.IPln'li1U~ 6 b~a.:~ m1ri1f.l'VIa~~n'liru~'VI1-:J oW't.ltin11ll~1Wll~ • • 
.Q Ci II v cv 4 II ~ cv ct ..::Iii cv .:f q 

n"iln11l.Jn11b 1f.l'W~bbUU1!J"iln1n11b 1f.l'W~ 5 "l..'W 'Uflb 1f.l'Ul.lt:-lr:i&'fl.J~'VIti'VI1-:ln11b 1~'Ubbr:i~f111l.J&'f1l.J11(l 

II .c::!o. .0::::. 4' u d I I .:::I t ct Q.l o Q.l ct..r::::ll. d Q.l C11 II II 

\911'\J n11flm bf111~VIVI!:i .:~ b 1~'W?f~ m1 na'Ub 1~'Ua m~l.l'U~?f1fl ru'VI1~?f(l(;l'VI1~~u o. 05 l.lf111l.Jn11VI'U1 
~ "' 

'VI1~n11b~~'U~1'Ut:-~r:i~ll~'VI~'VI1~n11b~~'Ubbr:i~~~'Um1fi~1bf111~~a~ 1 'U'.i~~u nr:11~ ( <g>= 0.68 bbr:i~ 
0.48 (;11l.J~1~u) bbr:i~ih!m~~'U~m1ll.W~vm lu~am1b~~'U~1~"l..~n"ilm1llm1b~~'U~a~ 1 'U1~~Ull1n ' ~ ~ 

~"l..1~1 via 1 "l..~11"l.. (2558) Pin'li1n11~Vll'U1t:-~~~ll~'VI~'VI1~m1b~~'Ubb~~f111ll?f1ll11(11 'Un11fi~ 

1bm1~~"l..a.:~'I.Jm~~'U.ff'U~ti~l.JPln'li1U~ 4 b~a.:~ m1ri1~'VIa~~n'liru~'VI1~'W'Utin11ll 1~~m1~~m1 • 
b~~'U~bb uu~u b?f1~'VI1-:J1'VI ~1f'11?f(;l1Ylu111'\.J bb uu n11b~~'U~bb uu~u b?f1~'VI1-:J1'VI~1f'11?f(;l{ vh 1 ~ 

~ ~ ~ 

< ' 

'I.Jm~~'U~fl~bb'U'Ut:-~~~ll~'VI5vt~~b~~'U (29.69± 3.28) ~.:~n-l1nt~'Wb~~'U (fi1b~~~ 8.93±2.61) t1~1.:~~ 

-u~ ~1fl'1J~1~~u 0.05 bb~ ~-u n b~ ~'U~ 1"11 Ill fl.:J'VI'U 1 'U n11 b~ ~'U~-:1~1'\Je..J ~ ~ll~'VI~bb~ ~~~'U n11fi ~ 
1bf111~~ 

5ruru'U~ 11:S'VI ~51'Uvl (2559) Pin'li1e..~~m1~~m1b~~'U~bb uu~u b?f1~VI1f111l.JTI~~1 .ff"l..~m1 
Ill QJ \1 \1 , 

?feJ'UU1~nt~u1"l..11'VI~1f'11?f(;l{~~~e:Je..~~~ll~'VI~'VI1-:!n11b~~'U"l..e:J.:!Unb~f.l'U.ff'UtJ1~(ll.JPln'li1D~ 5 YlU11 

'I.Jnb~~'U~1'U1'U~e:J~~~ 94.00 "l..B.:!Unb~~'U~.:!VIll~~1~-s'um1?feJ'UbbUU~Ub?f1~VI1f111l.JTI~~1-ff"l..~ 
~ . 

f'!l W: .::::1 V .:f d I I cf I .::::,1 Q.l 0 Q,.l 

bnruSVJ1B~~ ~ 80 "l..e:J.:Jfl~ bb 'U'Ub(;ll.J bb~~l.le..J~?Ill~'VIli'VI1·:Jn11b 1~'U~~ m1ne:J'Ub 1~'UB m.:~ll'U~?I1f1'1J'VI1-:J 

&'{~~vh~~'U o.o5 

Abdi (2014) 1~Pin'li1e..J~"l..B.:Jn11~~m1b~~'Uibb'U'U~'Ub?l1~~~~ae..~~~ll~'VI~vn~m1b~~'U"l..m 

'I.Jm~~'U~'UU1~(ll.JPlnti1tl~ 51'U11~1"l..11'VImf'11?1(;1{ btl'Unm 8 ~tJm~ mJ.:~'I.Jm~~'Ubtl'U 2 n~ll 
' 

Schmid and Bogner (20 15) 1~Pinti111n11~~n11b~~'Uibb'U'U~'Ub?l1~~~e..J~~Bm1llfl.:I'VI'U 1 'U 

m1b~~'U1~~~~~1"l..t~.:~'I.Jm~~'U~'Ul!Li~11Pinti1tl~ 3 ~1'U1'U 138 fl'W ~b~~'Ub~t~~m11~~'Ub~~.:~ 

'V119l?leJ'Uf111ll~~~'Ub.Q'aVI1"l..eJ.:JUm~~'U 4 fl~-:1 ~e:Jfl~~~ 1 rle:J'U~~n11b~~'W~ 2 ~tJm~ (TO) 'VI~?fe:J'U 
~ ~ 

Vl~.:!b~~'U1'U1'U~i1n11~19ln11b~~'U~ (Tl) 6 ~U~1~VI~.:!"il1m'1~'W"il'U (T2) bb~~ 12 ~U~1~VI~.:!"il1n 
~ 

" b'1~'W"il'U (T3) Yl'U11'1.Jm1~'U~f111ll~11~~~~'U~B i1fl~bb'U'U T1 ll1nn11 TO B~1-:J~'I.J~~~f1'1]'V11.:! 

6'1~~ bb~~~f111l.lfl.:J'VI'W 1 'Un11b'1~'UVI~e:Ji1f11111~11~~~m1 1~~~fl~bb'U'U T2 111nn-J1 TO 'Ut~n"il1nd 
tJ.:!Yl'UrJ1tJflb1~'U~fl~bb'U'U T3 hlbtJ~~'U1U"il1n T1 bb~~ T2 bb?IWl1~b'~'UrJ1tJflb~~'Uhl~l.lb.Q'tlVI1~1~ 
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L~V'U lu 6 G1tl~1~ LL~~n1'J~~n1'JL~t~'Ufl'UFl~~.Q'L'VIl.J1~G'fl.J~T'v'l-r'U'uf1L~V'U'~~"111mL~~'VIiQ~ L~t!Yl'Ui1 
fll~LL'U'U TO "tle:J·:n:Jm~t~'U'l.I1VG'I~ni1\im~t~'UlliU~ LL~fll~LL'U'U T1 T2 LL~~ T31'U~~ 2 L'Vlf311lJLL\Jlfi~1~ " ... 



'!! 
J 

1 

..,; 
'U'VI'VI 3 

rn~1 ~ (lfl~ .:~if b ~a~ n~1 b'tJ~ m.J b V1 (J'Ue.J~~l.I~Vl~ bb~~fl11l.lfl.:JVl'UVl1\lf11~b~m.J ~ fl~1fl11l.lflTJ'V!U1 
Vl1-:J n1~ b~(l'U"lJa-:~'11 n b~(l'U~1~-ru m~~ ~ n1~ b~(l'U ~bb uu~u L?f1 ~Vl1-:J1Vl (111"11?1 (91 i bb~ ~~ fl~1fl11l.l 

" 
Vi.:~'V'la 1 "il"ll a-:~'11 n b~ (l'U'V!~.:J"il1fl1~ -ru n1~~ ~ n1~ b~ (l'U ~bb uu~u L?f1~Vl1-:J1Vl mi"11?J(91i L~a.:~ b'll~~"lla.:~ 

" 
~.:~i1;1(91 "llm'li'm~(l'U.ff'U:W'Li(i&.J~n~1u~ 4 m~(l1~~hd1'Urn~m&.J.ff'U(91a'U ~.:~if 

" 
3.1 ~'tJbb'U'Um~1~(1 

" 
3.2 LJ~~'111mbb~~m=i&.J~'Ja~1\l 

' 
3.3 LA~a.:~:tlavi'l m 'U fl1'~1~(1 

3.4 
~ v 

fn~bfl'U~'J'U~'Jl.I'Ual.l~ 
" 

3.5 = .. .., 
f11~1 bA~1::;'V!'UalJ~ 

" 
3.6 ?l~~vtt m 'Uf11~1 bA~1~~oUal.l~ 

'U 

3.1 ';iUbbU'I.Jfl1';j1~v 
'II 

.:J1'U1~ (I A~ .:~diJ bb uu bbt:-J'U\l1'U1 ~ tJ b U'U bb uu ~\lVl ~~a.:~ 1.U~LJ bb uu m~1~ tJ b U'U bb uu mi&.J~'J a ~1.:~ 
" ' 

b~m:tlm~Vl~?la'Una'Ubb~~'V!~-:1 (One-group pretest and posttest design) ~.:~iJ~'tJbb'U'U~.:J.Q 

()1 ------------ )( ------------ ()2------------ ()3 (3.1) 

L~tJ 0 1 fia fl1~Vl~?Jauria'Ub~(l'U (Pretest) 

0 2 fia fl1~Vl~?fa'U'V!~.:Jb~tJ'U (Posttest) 

0 3 fia fl1~Vl~?la'U'V!~.:Jb~tJ'U (Posttest) 'V!~.:J"il1fl~1'U1LJ 2 ~LJ~1~ 

X 
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3.2.1 \J'a~"lf1n'a 

th~'lnm Hi'bbtl l!m~m..tofful!5tJ:U~frt~ntJ~ 4 .fl1flb~mJ~ 1 um'a~m~n 2560 b.:~b~tl'tJ 
"" ~A. 0 Q.l ~ Q..l " 0 Q..l J{ d 4 cv d 0 

btl'1!"ii~H1~V'fVltJ1 el1b.fle:Jbtl'1!"iifln~ ~.:JfWl~1'Wn.:J1'Wb"1J(;l'V'l'W'Vlf11'ji"lf1~1:U5tJ:UI"lf1~1 b"U(;l 28 "ii1'W1'W 

3 ~€1-:Jb~tJ'W 'j1lJ 91 fl'W 

3.2.2 n~:u~1e:J~1.:~ 

n~:u~1v~1.:~ 1v1'bbn l!m~tJ'Wofful!5tJ:u~n~1u~ 4 .n1flb~tJ'W~ 1 tlm'j~n~1 2560 

b.:~b~tJ'W btlt1J"ii~n,;~'VltJ1 eJ1b.nmuqJ"ii~n,; ~.:~n~611l!m1'Wb"1J(;l~'W~m"j~f1~1l1'5tJ:u~n~1 b"lJ(;l 28 

~1'W1'W 1 ~€1-:Jb~tJ'W "j1lJ 29 fl'W ~.:~11'1:u11~tJf11'j~lJbbtJtJbbD\lf1~:U (cluster random sampling) 

1~ tJ 1 i~mb~tJ'Wb U'WvttJ1 tJ~:u ~.:Jbb~fl~~a.:~~~l! m~tJ'Wb oU1b~ tJ'WbbtJtJflfl~m1:U?I1lJ1"jt1 
' 

' ' 

3.3.1.1 bbt:.J'Wf11"j~~ f11"jb~I'J'W~bb utJ~tJ b?I1~'V11\ll'Vl ml"11?1(;1{ b~en b'llfl~"lle:J.:J~\ll1~i(;l 
'U 

V IV .:::! I d Q.l .:::.1 QJ 

3. 3.1.2 bb tJtJ 'V1 ~?I €l tJ 1 ~ t:.J fl ?I:U ~ 'V15 f1 B'W b 'j tJ'Wbbfl ~VI fl 'I b "j tJ 'W bb fl ~1 ~ fl11:U fl 'l'Vl'W "U €l 'I 

fl11:U~ b U'Wbb tJtJ'Vl~?l e:JtJ b ~€11 i1 ~ (:.Jfi~:Ufl'VlBbbfl ~-r ~fl'J1:Ufl\l'Vl'W"U B\lfl11:U~ b~e:J.:J b'llfi~"U€l\l~\ll1~i (;1 
'U 01 'U 

v11tJf11"j~~f111b~tJ'W~bb tltJ~tJ b?I1:::'V11\ll'VltJ11"11 ?1(;11 b~B\l b'llfl~"Ue:J\l~\ll1~i(;l b U'Wbb tJtJ'Vl~?leJtJthl! tJ 
'U 

v 

bbtJtJb~e:Jf1(;le:JtJ 4 ~1b~Bf1 ~1'W1'W 40 oUeJ ?1~1\l~'W(;l1:Ubb'W1fl~"UB.:JtJfi:U (e:fi~tJ?I~1'lbbtJtJ'Vl~?lvtJi1 
'U 'U 

'j~~tJ'V'l~~m1:u 3 'j~lii'tJ ~e:J boU11"i! th~~n(;l1i bbm~ibfl11~tti) 

3.3.1.3 bb tltJ ?I au t11:U fl11:UYi 'I'\"' v 1"ii"UeJ\llJ f1 b~ tJ'W ~ v f111~~ f11 ';ib~tl'W n~ tJ 1-ifn11~ ~ 
'U 

b~tJ'W~bb uu~tJ b?I1~'V11'll'Vl tJ11"11?1(;1{ b U'Wbb tJU?IBU m:u bb tJtJB(;l11~1'Wth~mru rh (rating scale) 
'U 

(;11:UbbtJtl'l.b~biJ'W"UB.:J~bf1v1'Vl (Likert) 5 1~1ii'tJ ~1'W1'W 10 .Ua 

3.3 .2 n1 'j~ ~1.:~ bbfl ~vt1\J 'j:: ~'V15 .n1'W"ll a \l bfl ~e:~ \l 1i a 1 :5' tJ 

3.3.2.1 bbt:.J'Wf11i~~f11ib~tJ'W~ i1~'W(;leJ'W 1 'Wf111?1~1\llii'-:~11' 
'U 

V 1,1' I I 
d cv d cv dl Q.l d q II v 

1) l"lf1~1Vlflf1?1(;11f1111"1f1~1"1J'W'V'l'W~1'W '\"''V151"lf111'll 2551 'Vlbf1tJ1"1JeJ'lf1tJ 
'U ... ' 

Ji I oClil IAQ. ~ CV QJ I .0::::. oiClo ~ 
b 'W eJVl1f1fl:U?I1 i~ f11i b 1tJ'W i1'Vl tJ11"11?1 (;11 bbfl ~Vlfl f1~ (;1 i"U B.:! ?I t11tJ'W ?I \l b?li:U f111?1 B'W1'Vl tJ 11"11?1(;11 bbfl ~ 

' 'U 'U 

b'Vlf11'W1fl~ "1i1-:~off'W~ 4 b~Bvl1fl11lJb'thhb~I'J1nu:u1m~1'Wf111b~I'J'W~ ~1~1'~ ?111~f111b~I'J'W~ 
~ 'U 'U 
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2) ~m.i1,.,~ n~m?ffi1'U~m.~n h-!!b~t.J'U b 'Uf:Yiil~ n~Yivm1 b~vvhl'l111l L'!i1h 

,.,~n?fl'\1 ?f11~n11b~t.J'U~ 1J1l'l1;i1'Un11b~t.J'U~ vi'1~1'1'1 bbrl~~t'lvl1,.,,_ht.Jm1b~t.J'U 11'1t.J~t'lb~t.J-!!ci'1~'\J 
'U " d.l \1 

bbr~~rh,.,'Ut'l"llv'U"ll1t.J"llv-!lm1'l11b?f'Umdem1 ~-!l'th~nv'U~1mifv,.,1~vt.J ~-!ll'\111-!1~ 3.1 

3) ~ mi1 bb 'U1 ?it'! 'Vl'J~~ ,.,~ n n11~1'1 n11 b~ t.J'U n11?f v'U bb uu ~'Ub?f1~'V11-!I 
..::. .. .C::.Q.J ~ .r:::tl iJ' 

1'Vlt.l1f'11?fl'l1 lil1mv n?f11bbri~-!11'U11ilt.J'Vlbn t.l1"llv-!1 

4) ibl'l11~~?f11~n11b~t.J'U~ rhv5'U1t.J11t.Ji"111 lilmh~?f-!lrln11b~t.J'U~ 
" ' " 

nlil n111Jn11b~t.J'U bb 'U1'V11-!I n1111'1~:Jrlbbr!nh~biJ'U~:Jrl bbrl~11-!l 11'11-!1£'1~1-!lbb 'U1 n11?feJ'U/nliJ n111J/ 

b'Vll'l'i11'1n5m1?fv'U/~vm1?fv'U 11'1v 1-ffrhm111Jm1~'\Jb?f1~ 1 Vf?fvt'li'l~v-!lnuliJI'ItJ1~"'-!!ri'm1b~t.J'U~ 
' " 

b'Vll'l'i11'1 i6m1 bbrl~m111'1tJ1~biJ'U~:Jrl lil1mvn?f11~b~m.ffv-!l 

6) b ~ t.J'Ubb(;..J'U~ -!11'1111Jflt'l b ~eJ?f~1-!l bb(;..J'U n11~1'1 n11 b~ t.J'U -ril'l tJ 1-ff n11~1'1 n11~ 1'1 
" 

b~t.J'U~LL'U'U~'Ub?f1~'V11-!!i'Vlmf'11?fl'l1 ~-!! 6 bb(;..J'U (m~~ 3.1) 
" ' ' 

7) b~CJ'Ubb(;..J'Un11~1'1nlilm11ln11b~CJ'U~ L~v-!1 L"llr~~"llt~-!l~-!!i1~il'l 11CJi"111 
" 

~1i'Vl CJ1 b ~11 L~l.l "llt~-!!t'r m~CJ'U.ff'UiJ5CJ1l~mntJ~ 4 11'1 CJ 1 im~'U1'U m1~u b?f1~'V11-!!i'Vl CJ1f'11?fl'l{ 

"il1'U1'U 6 bb(;..J'U bL~r~~LL(;..J'Un11~~'~m1b~t.J'U~ i1t~-!!rltJ1:::nt~u~-!!.fl 
" 

7.1) ?i1'U'l111~Lbn ~mL(;..J'Un11~~'~n11L~CJ'U~ 1i1'?f ~t~11CJi"111 .ff'U .n11'1 
" ' ' ' .::11 d I dd 0 V.<::::~o 

b1CJ'U "1J€J,.,'U1CJ "1lm1m lil1'U1'Ub1rlllilt'lnlilm11l 

7.2) ?i1'Ubdt~,.,11~bbn 
" 

7 .2.1) 1J1l'\1~1'Un11b~CJ'U~/\il1~11'1 
.... " 

7.2.2) ?f11:::~1At:y (concept) 

7.2.3) ~l'ltJ1:::?f-!!rln11b~CJ'Ui 3 ~1'U 

7 .2.4) ?f11:::n11b~CJ'Ui (content) 

7.2.5) ,.,~n]1'U,.,~€J~t~mt~CJ"ll€1-!ln11b~CJ'Ui 3 ~1'U 

7.2.6) rhm11~1ri't:y 
= q " 7.2. 7) nlilm11ln11L1CJ'U1 

" 
7 .2.8) ~€Jn11b~CJ'Ui 

7 .2. 9) bbuutJ1:::biJ'U~:Jr~LLr~:::LnrusntJ1:::biJ'U~:Jr~m1b~CJ'Ui 

7.3) ?i1'UVI1t.J 1~LLn 1J'UVin,.,~-!lm1~~'~nlilm11ln11b~CJ'Ui ~t~mlil11~ 
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8) th LL~'U m~:il~ fl1~ L~f.I'U ~~ L ~ f.I'U LL~~ ~Vll 'U 1~'U 1'111J e:J-:1 FlU ~~fle:J'IJ'lle:J .:1 , 
LL~'U m~:il~ fl1~L~f.I'Ui L?f'U e:Je:J1'11~fl~'\.J~mniVJf.l1ti'V'4'Uij L .yje:JoW'l1~ru1m'J'l?fe:J'U LL 'U~tJ1L .yje:Jfl1~ 

LUll 'llU-r'U'\.J~-:~1 'IXLL~'U m~:il~ fl1~ L~ f.I'U~iifn11J?f1J'U~ru~.:~~'U ' , , 
9) '\.J -r'Uu~ .:~Lull 'll LL~'U m~:il~m~ L~f.I'U~1'111l.rrm?f'UmL 'U~'lle:J.:im'l1~fi~'\.J~mn . , 

(Jl1At:.J'U'Jfl 'lJ) 

LL~~Lb'U'UJl1A?f'U11J (1: 100) (Jl1At:.J'U'Jfl A) 

1 

2 

3 

4 

5 

12) 'l11 Lbt:.J'U m~:il~ m~ L~ f.I'U~1l1'll -ruth-:~ LLnb LL~~~~'Wmh tl'U Lbt:.J'U m~~~ m ~ 
'\J ' 

1 

3 

3 

3 

1 

(fl1'jfllfl'tnL~i;l~oW'IJbbi;l~b~i;l~611'11~1nml'eJ-:~ 

~rtVJ'j'jf'lu) 
' 

i.l 0 ~ q tf 

- ?f'j1-:JA1eJ5'U1f.IV11'11Vlf.I1V'11?fm~1n 

'VI~ mi1'U~rl'UV'4'U (n~ fl'j)1J l1JL~rtb'lli;1~) ... 

1VJmm?~1'11 (n~m~1lPim-m~B'IX1lL'IIrt~ 
' 

bbm:: LA1'1?1~1'1L~rt~) 



d 
'VI 

6 

38 

1 

'VlV16leNH (try-out) 1: 1, 1: 10, 1: 100 

l 
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3. 3.2.2 Lb 'U'U'VIV1&'1v'U1V1~~a-:w~'VI~'VI1-:Jfl1-:iL~m.J i1.ff'UIP1v'U 1 'Ufl1-:i&'1~1-:~~.:~d 
1) Pim~n~1iff1V1Lb~~Ldvvn&'11-:i~ L~v.:~ L'll~~"l.lv.:J~.:~i1~11Pl L~v1Lfl':i1~~&'11-:i~ 

bb~~1V11"111:W&'11:W1-:i(1~1'UI'i1~ '1LV1E.J 1"li'IP11-:i1~ Bloom's Taxonomy LL~~rhG'11~qJ~-d1v 1 'Ufl1-:i&'1~1-:J 

ivr11(11:WtJ1~n1-:i~V1n~m-:i:w~1'UU'lJqJ1'VI~m1m~~m-:i~V1 

2) Pim~n15&'1~1.:~ Lb~~ L~E.J'U LL 'U'U'VIV1&'1e:Ju'tJ ';i~Lfl'VIb~e:Jn\Ple:J'U ~1me:Jn&'11-:i Lb~~ 

3) &'1~1-:!IP11-:i1-:J1Lm1~~~V1U':i~&'1-:!rlfl11L~m.J~~~e:JV1f1~e:J.:!tl'Ub.Q'e:J'VI11"1.11 , ~ 

t.l v Q.J ,! q d ~ ~ .:ll.lli::II.C:.. Q, 

4) &'1';i1-:lbb 'U'U'VIV1&'1e:J'U1Vl~~ &'1:W~'VI5'VI1-:J fl1-:ib ';iEJ'U b ';ie:J-:1 b'll~~"l.le:J~&'1-:J:W"IJ1\Pl"l.l'UV1 

L~e:Jfl\Ple:J'U 4 ~1L~e:Jn ~1'U1'U 60 .iJe:J ~mm-:i1off~~.:~ 40 .iJe:J 

5) tJ1 bb 'U'U 'VI V1&'1 e:J'U 1 Vl ~ ~ a:w ~'VI~~ &'1~1-:I~'U b&'1'U e:J 1'1 e:J e:J 1~ 1-:i ~ ~'tJ~ m~1 

i'VImUV'I'U"B L ~e:JIP1-:i1~&'1e:J'U~ n~ru~ fl1-:i 1 ir'hm:w ~1 L~ e:Jn m1:W&'1e:JV1fl~e:J.:~ nuV'I~~ m1:w~~e:J.:Jfl1-:ilV1 

fl11:W()fl~e:J.:~~h'Um~1Lb~~ Lde:J'VI1LL~~~~1-:i~tn 1 Vf.iJm&'1'U mL 'U~ 
~ 

6) -u-ruu';i.:~LLm "l.lm:w.iJm~'UmL 'U~ L ~e:Jt11L~'Ue:Jerb~V1"1.11ru L~e:J~"il11ru1ri1 , ~ " 

~"l.li11"111:W&'1 e:JVlfl ~ e:J.:!-:i~'VIl1-:J-if e:J&'1 e:J'U nu ~ V1U-:i~ ~ ~r1 n 1 ';i L~ tJ'U ~ (IOC) 'V'I'Ul1 LL 'U'U'VIV1&'1e:J'U1V1 ~ ~a:w ~'VI~ 

'V11~fl1-:ib~tl'U ~1'U1'U 60 -ife:J i1ri1 IOC ~~LLI'i 0.50 ~'U 1 'tJ 

7) t11 Lb uu'VI V1 &'1e:Ju1V1 t:.m a:w ~'VI~~u-ru u1~ L~vu ~e:J mL~ 1 1 'tJ'VI ~~ e:J~1 off nu 

'l!m~v'U.ff'UiJov:wPin~1tl~ 5 ~1'U1'U 30 fl'U ~L~E.J'UL~e:J~ L'll~~"l.le:J~~~i1~11P1LL~1 LL~1tJ1:W11Pl':i1"il1Vf 

1"1~ LL 'U'U'Vh fl1-:ii Lfl';i1~~~t:Ufl1'V'I"I.le:J~ LL 'U'U'VI~&'1e:J'U L tJ'U ':i1V-if e:J L ~e:J'VI1 rl1f111:W EJ1 fl (p) LL~~rl1'el1'U1"il 

~1LL 'Ufl (r) 'l"l'Ul1Lb'U'U'VIV1&'1e:J'Ui1rlTel1'U1"il~1LL 'Ufle:Jth~'VIl1~ -0.06-0.79 LL~~i1rl11"111:WE.J1fl~1 tle:J~ 
~ ~ 

':i~'VIl1~ 0.06-0.84 ~~L~e:Jn-iJe:J&'1e:Ju~i1flrufl1V'I 1~vi1ri11"111:WtJ1fl~1V~~LLI'i 0.20-0.80 LL~~ri1 , 

eJ1'U1"il~1bL'Ufl~~LLI'i 0.20 ~'U1'tJ (fl1fl[:..J'U1fl "il) 

8) tJ1LL'U'U'VIV1&'1e:J'U~rl~L~e:Jfl1ll'tJ'VI~&'1e:J'Utl'U'I!m~E.J'U ~1'U1'U 30 fl'U~b~tl'U 

L~e:J~.n bL~1 b ~e:J'VI1rl 1 fl11:W b ~mY'U~1 vifi fl11'VI1rl1a:W'tJ-:i~~'VI~&'1'VIa:WVl''Ui5"1Je:J~ LLI'i~ ~-ife:Jtl'U Lb 'U'U'VI~&'1e:J'U 

~~\l'IJ'U~1tl&'1\Pl';i KR- 20 "l.le:J~flLVle:J~ ~"1J1~V1a'U (~1'U &'11tJtJP1 Lb~~eJ~flru1 ~1E.ltJP1, 2543) Y-l'Ul1 
~ ~ 

' ' ... 
ri1r111:wL ~e:JiJ'UVI~u't!u Lvhnu 82.57 

9) tJ1 LL 'U'U'VI ~ ~ e:J'Ul ~ [:..!~ a:w ~'VI i'VI1~ fl1';i b~ tl'U:W1U -ruu 1 ~ LLm "1.1 LL~ ~tJ1:W1 

~ ~vl1 Lb 'U 'U 'VI~ &'1e:J'U lVl [:..! ~ a:w fl'VJ i'V11~ fl1-:i L~ E.J'U~&'1:W'U ':iuJ G'11'V1-r'U tJ11 'tJ1 off tl'U mi :W~1 e:J ~ 1~1'1 e:J 1 'tJ "I ~ , 

(mfl~'U1fl "il) 

3.3.3.3 Lb 'U'U &'1 e:J'U()l:W fl11:W~~'\"l e:J t"il"l.le:J~'I! fl L~EJ'U l'ie:Jfl1';i~~fl1';iL~tJ'UVV1 tJ 1 offm-:i~~ 
L~EJ'U ~ LL 'U'U ~'U L&'11 ~'VI1 ~i'VI E.! 1P11&'1 \P1 ~ b tJ'U Lb 'U'U &'1e:J'U m:w bL 'U'U eJ \Pl';i1~1'U 'tJ 1~:1J1 rufi 1 IP11:W LL 'U 'UU ':i~ LiJ'U 

~ ... 
oCI, ~ Q.J 0 il 0 oCI, i.l <V <V.t::::il 

"l.le:J~mflm'VI (Likert) 5 ':i~Vl'U "il1'U1'U 10 "l.le:J mL'U'Ufl1-:i&'1';i1~LL~~'I"l~'U1~~'U 
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2) tl1 bb '\.J'\.J 61 amn:u b61'U a 91 a aT;u 11~ ~tl~m~n1'Vl tJ 1'W vn.uhb!;l ~~ b ~ tJ'"J'Il1 t1J 

V~111il61B'U~n~ru::m11-fff"i'1m:u rn1:U61B~fl~a~titJ'V'I~~m1:u~~a~m11'~ rn1:u~n~a~Jh'W.n1~1 

b~atl-ru'll1~bbtlb"ll 1~tJfl11~~b~an.Ua~i11"11~'1li1rn1:u61a~fl~B~ ~~bb9i 0.50 ~'W1tl , 

3) ~~'W:UYlbb 'U'\.J61B'Utn:Ub U'U\lU'\.Jiil~~ (.n1fle.J'U'"Jn u) b ~Btl11 tl1 offbn'UoUB:Ui;Jtl'U 
'U 

11m~tJ'Un~:ui?1'"Jv~1.:J9ia 1 tl 
' 
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3.4 fl1"Hth.J";i1'U";i13.1-ilmJ~ ... 
en~tJ1~~1L'lh.!fl11Ltl'U'!i'e:J3J~n\n!m~m.Joff'UlJ5tJ3J~fl'l~ntJ~ 41'Ufl1f01L~tJ'U~ 1 Ufl11~m~n 2560 ... ... 

ru h.:~L~tJ'UL'Uqj'<il~n,;~VltJ1 ~.:!'Vli'~fil~?I:::Ln~ ~11.Jf1.:J1'UL"lJ(;l~'U~fl11~f1~1lJ5tllJ~f1~1 b"lJ(;l 28 

,)1'U1'U 1 ~e:J.:JL~tJ'U 1~3.11L~tJfl11~lJLL'U'ULLti.:~m:i3J L~tJ1oH~e:J.:JL~tJ'ULtl'U'Vl'li1tJ~3J ,)1'U1'U 29 fOl'U L~tJ ' , , ... 
Cil.c::a...:::l cv d 

l.J15fl11~.:J'U 

3.4.1 ~1LU'Ufl11Vl~?le:J'Urle:J'UL~tJ'U (pre-test) L~tJ 1iLL'U'UVl~?le:J'U1~e.J~~l.JtlVlt L~e:J-:1 L61!~~"1Je:J.:J 

~.:~l1~1(;l 11tJl"ll1~11VltJ1L~lJL~l.l tim~CJ'U1:::vl'u.ff'Ul!otJl.l~n~1tJ~ 4 ..J1'U'J'U 40 'li'a ~~1~tJ?I~1.:J ... 

utJVine.J~ ?lauvtl~ L U'UfOl::: LL 'U'U ria'U L~tJ'U 

3.4.2 LLu.:~irm~tJ'Ue:Je:JnLU'Uncil.lciatJ ncil.J~::: 4-6 Fl'U L~tJfOl~:::e.J~~l.JnVJtV11.:Jfl11L~tJ'ULn.:~ 
' , "I 

tJ1'U mn.:~ LL~:::aa'U ~LL u.:~'<il1ne.J~ m1Vl~?lau1~e.J~~l-ltlVltVJ1-:~m1 L1tJ'U L~a.:~ Lflii~ L tl'U~'U1J1'U"lle:J.:J 
~ .:~l1~1 (;} 611.:~ L tlw-d e:J'Vl1 ri a'U~ '<il::: L~tJ'U L~a.:~ L61!~ ~"lle:J.:J~.:~l1~1 (;} 1~ tJti m~ tJ'U~ii fOl::: LL 'U'Uti atJ n11 

Mean-SD -;;J:::e:JtJb'Uncil.leJe:J'U (low-achievino students) tim~tJ'U~l1Fl:::LL'U'U1:::'Vl11.:~ Mean+ SD ... ' ::, 

-;;J:::e:JCJb'Uncil.ltJ1'Unm.:~ (medium-achievino students) LL~:::tim~tJ'U~iif01:::LL'U'Ul.l1nn11 Mean + SD ... ' ::, 

-;;J:::e:J~b'Un~l.lLn.:~ (hish-achievins students) 

3.4.3 ~1LU'Ufl11~~fl11L~tJ'U~ L~tJ H'LLe.J'Ufl11~~fl11L~tJ'U~ L~e:J-:1 L61!~~"1Je:J.:J~.:Jl1~1(;l ~1tlfl11 ... ... 

~~fl11L~tJ'U~LL'U'U~'UL?I1:::Vl1.:!lVlCJ1fil1?1(;11 ~m~tJ?I~1.:!;'U ..J1'U1'U 6 LLe.J'U 11l.l 12 i1Ll.l.:! 'V'j~e:Jl.l ... ... 

L~e:J-:~ L61!~~"1le:J.:J~.:~l1~1(;l 11tJl"111~11VlmL~l.IL~l.l irm~tJ'U1:::vl'u.ff'Ul!otJlJ~n~1tJ~ 4 ..J1'U'J'U 40 'li'a 

1 tJVl~?le:J'U'Vl~-:1 L~tJ'U (post -test) 611.:~ L tl'ULL 'U'UVl~?le:J'UUU'U L~ tJ1 fl'U nuLL 'U'UVl~?le:J'U Oe:J'UL~tJ'ULL~iim1 
cvv.c!:il ovll 

?l~um L~ an Lb~ :::m~'U'Ve:J'Ve:J-:1 LL 'U'UVl~?lau 

3.4.5 ~n~1f0111l.I~-:J'V'je:J h 1~tJ 1 ~tim~tJ'Uvl1 LL uu?lauml.lf0111l.lv:l.:~'V'je:J h'Vl~.:JL~tJ'U~1tJn'<ilm1l.l 
. . 

..::::t 1.1 d Q ~ d I{ Q d..:::llo:::t. 0 1.1 

fl1)L)tJ'U1Lb'U'U?I'UL?I1:::Vl1.:11VlCJ1fil1?1(;11 b)e:J-:1 b61l~~'Ve:J.:J?I.:Jl.J"1J1(;l '<il1'U1'U 10 'Ve:J ... 

3.4.6 e.l1'UltJ 2 ~tJm~ Vl~?le:J'U'Vl~-:JL~tJ'U (post-test) L~CJ1~tim~tJ'Uvl1Lb'U'UVl~?le:J'U1~e.J~ 

3.5.1 1Lf01";i1~~tJ1~~Vl'61l1'W"1Je:J.:Ibb~'Ufl1";i:ij'~fl1";ib~tJ'U~ (fl1f01e.J'U1f1 .:!) 

L~tJ 1 -if bfl rusnf0111l.l~l.I~'U th:::'Vl11.:Jf01::: LL 'U'U~1~1:::'Vl11.:J L~tJ'U~'J tJ Lbe.J'Uf11)~~ fl1)b~tJ'U i 
L~e:J-:1 L61l~~'Ve:J.:J~ .:~l1~1 (;} ~1 tJ f111~~ f11) b~tJ'U ~ Lb 'U'U~'U b?I1:::Vl1-:JlVltJ1fil1?1(;11fl'Uf01::: LL'U'U~1~1il 1f1 f111 ... 

1~e.J~'Vl~-:!n11L~tJ'UTI~tJA~Ltl'U~e:JtJ~::: 611-:~nfiarhtJ1:::~Vl51l1'V'j E/E2 Q~t! 1 -ifLnrusvi 80/80) ... 
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.:::::.. tl cv .J. A • a .., .c:1 

3.5.2 1bfi"31~VIe.Ji'!!;l1Jt)'VIB'V11-3n1"3b "3V'UneJ'Ub "3EJ'Ubbi'I~VIi'!-3b "3V'U (fl1fle.J'U1n "ll) 

3.5.2.1 tJ1fl~bb 'U'Ue.Ji'I~11C)VI~'V11·:Jn1'H~V'UtieJ'UL~E.I'ULLi'I~VI".:IL~V'IJ1J1L \J~EJUL Vivu L~ EJ 

n111Lfl11~l1l'i1t~?fii~l"i1ViLL '\J'\J n~l.li'IT€!~1.:1 11J~?t1~~elfl'U (dependent-samples t -test analysis) 
' ' 

Vi1~~LJtim:f1ri'qJ'VI1-:~?tii~Vi1~~'U o.os 

1) ~Lr..J'Un11~vlnliL~tJ'U1 ~l'U1'U 6 ~Lr..J'U 
'U 

2) LL'U'U'YI~"B'U1V'lr..J!;l~l.J~'YI~'Yil-!ltlli~~ti'U~l'U1'U 40 'lJB 

3) ~L'U'U"B'U(Ill.Jfl1ll.JoWW1'€l1~ ~l'U1'U 10 'lJv 

l 

'Y\Vl"B'Ufl1ll.Jfi-1'YI'U1'Uflli~~ti'U 'VI~-!Ib~ti'U 2 ~\JV!l'\-1 

1V1 ~J1 .ffu 'U'U'YIVI"B'U1V1r..J!;l~l.J{]'YI~'Yil-1 f\lib~ti'U 

j_ 
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3.5.2.2 'l11fl ~ bb '\J'\JCH'l "'l.J ~'VI Bvn~ nTH~ t.I'\J ne:J '\J b~ tJ '\J bbl;'l ~VI~.:! b~ tJ '\J.f11 tJ 1 '\J n~l.J'll e:J.:l 

1!m~mJ mil.!Ln~ mil-ltl1'\Jnl;'l1~ Lbl;'l~mll.leie:J'U ~~1LL 'Unl'l1l.!Lde:JVI1~e:Jt.J l.l1L tl~t.J'ULVim.Jr.~l;'ll'l1~ LVIt.J • • • 
n1~1 bf1~1~~~'Jt.J?ft;)~fiTViLL 'U'U m:il.J~'Je:J~1-:J hJa?t~~~eJ tl'\J ~~~~'U1Jt.J~1~t1J'Vl1-:J?fi;)~~~~~'U 0.05 

' v 

3.5.2.3 'l11fl ~ Lb '\J '\J e.J i;'l "'l.J ~'VI B'Vl1-:J n1 ~ b~t.I'\J n e:J'\J b~ tJ '\J bbl;'l ~VI~.:) L~t.I'\J.fl1 tJ 1 '\J n ~l.J'll eJ.:! 

1!m~t.J'\J mil.! Ln.:~ mil.ltl1'\Jnl;'l1-:J LLl;'l~n~l.leJeJ'\J ~~1 LL '\J nml.l~~~'lJ'I'lfl~n'.i'jl.J1 'ULL 'U'U'VlVI?IeJ'U (LoU11:il , , , VI 

'lh~ t.1 nl'l1 i bbl;'l~::.i Lf111~~) l.l1 L tl~t.J'U L Vi t.J'U e.Jl;'l ~1.:~ LVI t.1 m'j1 Lfl'j1~~~1 t.1" !;)~ fi1Vi LL uu mil.l~'Je:J th~ 
' ' 

hHJ?t'j~l'ie:Jn'U ~'j~~uumh•i't1J'Vl1'l?t~&i~'j~~u o.o5 

3.5.2.4 1 bfl 'j1 ~~ f1 d 1l.J n 11 VltJ 1'll eJ ,:je.J m1l.l ~ 'V1 B'Vl1'l n1 'j b ~ tJ 'U LVI tJ 1 -tl15 average 

normalized gain 

= • 
2) lbfl'j1~VIe.Jm1t.Jfl'U 

3) 1Lm1~~e.Jl;'lbtl~t.J'ULVit.Jun~l.!Ln.:~ n~l.IBB'\J Lbl;'l~n~l.l'\.J1'\Jnm'l 
' ' ' 

" 
4) 1Lfl'j1~~e.Jm1mumn8Bt.J 

3.5.3 1 Lfl'a1 ~~ fl".J1l.Jfl.:J'Vl'\J b '\J nT'H~t.I'\J -rl:VI tJ n1'a1 bfl'a1~~~ "W;;!!;) &i fl 1Vi LL 'U'U n~l.l~ 'Je:J ~ 1-:J 
~ ' 

1~Ba-a~~e:Jn'\J ~-a~~uumhflru'Vl1.:Jat;i&i~-a~~u o.o5 .. 
4 Q ~ 

;;l'UL~1~'Vl1.:J1'Vlf.l1A1~l'l'a 

3.5.3.1 1Lfl'j1~~.Ur:Jl.ll;'l LVICJn1'j"VI1fl1LU~CJ LLl;'l~fl1L~tJ'lL'U'\Jl.l1~?mn'\J 
~ ~ 

3.5.3.2 n1VI'\JVIfl1LU~CJH 5 'j~~'U 1'Un1'j"Lb'\.Jl;'lfll1l.!VIl-l1CJ l'l1l-lbb'UlflVI'U'€J.:l~hfH'VI (Likert 

" 
Rating Scale) (~11J'lll.l Pl~?I~B1Vl, 2545) ~-:JU 

" 

rhLu~m~V!'J1'l 4.51-5.00 Vll.l1tJ~'l jjf111l.l~-:J'I'IB h'j~~'Umn~~Vl 

rl1LU~tJ'j~VIl1-:J 3.51-4.50 Vll.J1tJ~.:l jjfll1l.J~-:J'I'l'€J liJ'j~~'Ul.l1n 

fl1bU~tJ'j~VIl1'l 2.51-3.50 Vll.l1tJ~'l jjfll1l.l~'l'I'IB h'j~~'U'\.J1'Unm.:~ 

fl1LU~m~VIl1.:! 1.51-2.50 Vll.lltJ~-:J jjfllll.l~.:J'I'IB h'j~~'U'UrJtJ 

fllbU~tJ'j~VIll'l 1.00-1.50 Vll.J1tJ~-:J jjfllll.J~'l'I'IB liJ'j~~'UtJrJtJ~~VI 

3.6.1 ~f:i&iw'U~1'\J 

3.6.1.1 n1'j"VI1fl1bu~ml;'l'Uflru\?1 (Mean) LVltJ1-ti~m (~11J'lll.l Pl~?I~B1Vl, 2545) 



2545) 

- LX 
X=--

N 

d 
ll.l€1 X ll'Vl'IJ fl:::bb'IJ'Ultl~tl 

LX bb'Vl'IJ t:J"11l.J"!J8.:Jfl:::bb'IJ'IJ~.:!V!l.J~ 
... 

N 
o IV "' 

ll 'Vl'IJ "il1'1J1'1J"!lal.lm'l.:Jvtl.l~ 
" 

3.6.1.2 f111V!1A1~8tl"~ (Percentage) (~qj"lll.l 1"1~?1:::81~, 2545) 

p = FxlOO 
n 

liia p lb'Vl'IJ ~at~"::: 

F bb'Vl'IJ fl11l.l~~l'i'a.:~rn1bbtl"f111Vfbtlu~m.m::: 
.... 

N bb 'Vl'IJ "ii'1'1J1'1Jfl11l.l~Vl.:!V!l.l~ 

3.6.1.3 f111V!1~1'1JlUti.:Jb'U'IJl.l1\?11~1'1J (Standard Deviation) (~qj"lll.l l"l~?f:::m~. 

SD= 

... I x
2 

bb'Vl'IJ t:Jm'Jl.!Vi'.:~vtl.l~"!Ja.:~fl~bb'IJ'I.Jbb~"~flutlnn1Gl.:J?ta.:~ 

(LX r bbVl'IJ t:Jm'Jl.l"!J8.:Jfl~bb'IJ'Urr.:~vtl.J~tlnrl1Gl.:J?fa.:J 

N bb 'Vl'IJ "ii'1'1J1'1J'l!m~ti'IJ 1 uncil.l~'J€1~1.:1 
' 

3.6.2 i'ltl~m m 'IJ01'iV!1fl Wfl1'W"!J8'1 bfl~a'liia~L m 'I.JnT~'Vl~~€1'1 
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(3.2) 

(3.3) 

(3.4) 

3.6.2.1 rh~"lloUfl11l.l?f8~fl~a.:~ IOC (Index of Item - Objective Congruence) 

~'l"il~bb 'Vl'I.Jrh 1 'IJ?f~'l (?fl.loUn D'VlVltllioU, 2546) 
" 



IOC= LR 
N 

3.6.2.2 'VI1fhm1l.lcnn (p) 'lle:J~bb'U'U'Vl~?fe:J'U (?fl.lt!n il'VlVJCJtJ'iJ, 2546) 

.. 
bl.le:J p 

.. 
bl.le:J 

R 

N 

r 

Ru 

RL 

N 

Nu 

NL 

R 
P=-

N 

. .. 
o i.ld .&:::~~oi.lv 

bb 'Vl'U \11'U1'Ut:.J b 'jCJ'U'Vl'Vl1'1Je:J'U'U t:l fl 
" " .. 

bb'Vl'U 'o\\'1'U1'U~b~CJ'Uvl~'VIl.l~ 
" 

2 

bb 'Vl'U fha1u1\l'o\\'1bb u n 

bb 'Vl'U ~1'U1'U~ b~CJ'U~I'le:J'Ut:lfl1 'Ufl~l.l bri~ 
" " 

, 

bb 'Vl'U 'o\\'1'U1'U~ b~CJ'U~\Yle:J'Ut:lfl1 'Ufl~l.lele:J'U 
" " 

, .. 
bb 'Vl'U '.\\' 1'U1uer b ~CJ'Uvl~'VIl.l~ 

" 
bb 'Vl'U 'o\\'1'U1'U~b~CJ'U 1 'Ufl~l.lbri~ " , 
bb 'Vl'U 'o\\'1'U1'Uer b~tJ'U 1 'Ufl~l.lele:J'U " , 
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(3.5) 

(3.6) 

(3.7) 

3.6.2.4 A1f111l.lb~e:J~'U'1Je:J~bb'U'U'Vl~?fe:J'Ul~t:.J~~l.I~'Vl~ 1~CJ1i~m KR-20 (Kuder­

Richardson-20) (~1'U ?f1CJtJf'l bb~~eJ.:Jflb\.11 ?f1tJtJf'l, 2543) ~~11 



k 

r =-k [1-Lpq] 
tt 2 

k -1 s, 

.. u ... 
bb'Vl'U fl111Jb"l!B1J'U'l.l&l'l.l'ill'Hl'U 

bb 'Vl'U ,]'1tJ1tJ.ffa'l.la\lbb 'U'U'Vl~~au 

bb'Vl'U ~~ff1'U'l.IB\1~(;1B'Ut:lf1 
'U 'U 
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(3.8) 

3.6.2.5 A1th~~'Vl5m~'l.la\lbLt:-J'Uf11';i~~m';ib~tJ'U~ 1-ff~(;l';i E1 /E2 L~a'Vl~~auth~~'Vl5m~ 'U 'U 

(;111JLnru"Vi 80/80 (Mn~';i ~';11(;1-;i, 2555) , 

E = _li__ X 100 
I 

A 

d 
b1JB El bb 'Vl'U 

E2 bb 'Vl'U 

Ix bb 'Vl'U 

IF bb 'Vl'U 

N bb 'Vl'U 

A bb 'Vl'U 

B bb 'Vl'U 

E = ____l'i_ X 100 
2 

B 

U';i~~'Vl5n1~'l.IB\If1';1~'U1'Uf11';i 

U';i~~'Vl5n1~'l.IB\It:-J~~~5 

(3.9) 

t!-J~';i11Jfl~ bb 'U'U'l.l B\1~ b~ tJ'U.ffilii'"il1 f1 f11-;j.!J ~';i~'ltrJ1\I b~ t.I'U 
'U 

v ~ v "" 
1"1~ bb 'U'U';i11J'l.IB\It!-J~~~5'Vl~\lb ';itJ'U 

" 0 "'"" v 
"il1'U1'Ut:J b ';i tl'U'Vl\I'Vl1J~ 

'U 

1"1~ Lb 'U'Ub~1J-ua-:~ Lb uutln~~ 
w: Q.l Q.J d .clll 

1"1~ bb 'U'Ub(;11J'l.JB'I bb 'U'U'Vl~~B'U1~t:.J~ ~1J~'Vl5'V11'1 f11';ib ';itJ'U 

3. 6. 3.1 b u~ tl'U L Vi tl'Ufl~ LL 'U'U"il1 mL 'U'U'Vl~~au1 ~t:J~ ~1J~'VlB'Vl1'1 f11';j b~ tl'U'Vl~'l b~tl'U 1~tJ 

1-ff~(;l';if11';1'Vl~~auf11Vi (dependent sample t- test) (~1'U ~1t.ltJPlbL~~er-:~flru1 ~1t.lt.IP1, 2543) 

(3.10) 

N-1 
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L D bbVl'U ~m1ll"l.ltl\l~fll'i1\l"l.ltl\lfl~bb'U'Ubbl'im~fl'U 

L D 2 
bbVl'U ~(l)'JlJ"l.ltl\l~fll'i1\l"l.ltl\lfl~bb'U'U~\I'VIlJ~tlflfl1~\IE;'feJ\I 

N bbVl'U ~1'U1'U~b~tl'U 1'Un~llvl1t1~1\l " . 
df bbVl'U N-1 

..:::::.. ~ tJ' !l.l i.ld QJ QJ &[ I 

3.6.3.2 1 bfl)1~'V!fl11llfl11'VI'U1"l.ltl\l~ b 1tl'U"il1 flfl~ bb 'U'U bb 'U'UVJ~E;'fti'U1 ~(;,! !;l!;'flJ~V15 fltl'U 

b~t.J'Ubb!;l~'V!~\Ib~t.J'U 1vwH'~\911fl11VJ~E;'feJ'U rh normalized gain <g> (Hake, 1998) 

<g> = (%post-test)- (%pre-test) 

(100%)- (%pre-test) 

biJeJ <g> bbVl'U ri1 normalized gain 
I d i.l QJ d 

o/o post-test bbVl'U fl1btlflt.J1eJt.J!;l~"l.ltl\lfl~bb'U'UE;'feJ'U'V!!;l\lb1t.J'U 

I d J.1 I d 

o/o pre-test bb Vl'U fl1 btl!;l t11tlt.l!;l~"l.ltl\lfl~bb 'U'UE;'feJ'Uflti'Ub 1tJ'U 

bbU\11~~'U"l.ltl\lrl1 normalized gain tltlflbU'Un~lJ 1~ 3 1~~'U 1~bbtl 

high gain = <g> :?. 0.7 

medium gain = 0.3 ~ <g> < 0.7 

low gain = <g> < 0.3 

(3.11) 



.\ 
1 

.,j 

'U'VI'VI 4 

m~i ~ CJ Fl~ .:~t1'111 ~ ~·t.h~?l-:~1'1 b ~ B~ fl'l'f1 b u~CJtJ b Vi CJ'U ~fi~~~V1Bm1 ~ Fl11~Fl.:JVI'WVI1-:Jfl1~b~ CJ'W 

~ fl'l-}1 Fl11~ n 11 V!oU 1VI1.:1 fl1~ b ~ CJ 'U 'lJ eJ .:1 '11 fl b ~ tJ 'W~1 ~ -r'U fl1 ~~ 1'1 m~ b~ tJ'U ~ bb 'U'U ~ 'U b?l1 ~VI1-:Il VI tJ1 f'l11 ?I~ i 
'II 

bbfl~~ fl'l'f1Fl11 ~oW .:I 'I'm 1 "il'lJB-:1'11 n b~ tJ'UV!~.:J"il1 n1~-r'U m~~ 1'1 m~ b~tJ'U~ bb 'U'U~'U b?I1~V11-:IlVI tJ1~1?1~ i 
'IJ 

b~B-:1 b'l!fl~'lJB.:!~.:JrJ:g:'j~ 'lJv.:J'!!m~tJ'U.ff'Ul!umJ~fl'l'f1U~ 4 11'1CJ~fl'l'f11 'UU~~b~'U~B 1 ui! 

4.1 u~~~VIB.fl1'Wbbf!~U~~~VI5~fl'lJB.:!bbt:J'Ufl1~~~'~fl1~b~CJ'Ui 
< 

4.2 ~fi~~~VI5m.:~m~b~CJ'U 

4.3 Fl11~Fl.:JVI'UVI1-:Jfl1~b~tJ'U 

4.4 Fl11~oW.:J'WeJ 1"il~B fl1~~1'1fl1~b~tJ'Uibb 'U'U~'Ub?I1~VI1-:IlVItJ1~1?1~i 

4.1 'IJ-;;::~VI5.f11'rHb~::'IJ-;;::~VI5N~'Y.IB~bLN'I.Jn1';i~~nTH'im..ti' 

"il1flfl1~1 bfl11~~-rrv~m ~ BVI1U ~~~VIB.fl1'W'lJB.:Jbb~'U m~~l'lfl1~b~tJ'U~ (E 1/E2) 'W'U'h'!!m'iCJ'U 
'II 'II 

nci~~~fl'l'f11~Fl~bb'U'Ub~~tJ~~vtl1-:Jb~tJ'UbVhn'U 76.2 Fl~bb'U'U "il1flfl~bb'U'Ub~ll 90 Fl~bb'U'U fil'!btl'U • 
~ eJ tJ (I~ 84.64 bbf! ~ 1~ Fl ~ bb 'U 'U b~ ~ tJ "iJ 1 fl fl1~Vh bb 'U 'U VII'! ?I B'U 11'1 ~(I ~ll ~VI BVI1.:1 fl1 ~ b ~ tJ 'U VI~ .:1 b~ tJ 'U 

bvhn'U 32.03 "il1flfl~bb'U'Ub~~ 4o Fl~bb'U'U fi~btJ'U~BtJfl~ 8o.o9 ~.:~,!'U?I~u1~11bb~'Um~~~'~n1~ • 
b~ tJ'U ~ b~B-:1 b 'llfl ~'lJ B.:!~ .:~1l:a1 ~rlu ~ ~ ~VIB [11'1"1 ~ 1'Ut:J (I ~~f1VI BVI1.:1 fl1~ b~ tJ'U b vh tl'U 84.64/80.09 611.:~ ?I .:I 

"' •I "' 

n11Lnru6J'l~~.:~ 11 fiv 80/80 

1 'U?i'"J'U'lJB.:Ifl~ bb 'U'U E 1 'W'Ul1'11 flb~ tJ'U?I1ll1~tlvl1Fl~ bb 'U'Ub~~ tJ 11'1m~tJ.:!iA'1~'Ufl~ bb 'U'U b~~ tJ"il1 fl 

~1n1u.UvtJ~.:~d bbt:J'Ufl1~~~'~fl1~b~tJ'U~~ 6 (87.24) bb~'Um~~~'~fl1~b~tJ'U~~ 2 (86.72) bb~'Um~ 
'IJ 'IJ 

~l'lfl1~b~tJ'U~~ 1 (86.55) bb~'Ufl1~~1'1fl1~b~tJ'U~~ 3 (83.28) bb~'Ufl1~~1'1fl1~b~tJ'U~~ 5 (82.76) 
'II 'IJ 'IJ 

bbf!~bb~'Ufl1~~1'1fl1~b~tJ'U~~ 4 (82.59) ~1lliA'1~'U 11'1CJ"il~b~'U1~11bb~'Ufl1~~1'1fl1~b~tJ'U~~.:J 6 'lJI'I 
'II 'II ' 

c.i1'Ubnru6J'l~.:~vt~l'l 1 'U?i1'U'lJB\Ifl~bb 'U'U E2 'V'I'Ul1'11m~tJ'U ?11~1~tlvl1Fl~bb 'U'Ub~~ CJ 11'1m~tJ\IiA'1~'U"il1 n 

~1n1u.UvtJ~.:~d bb~'Ufl1~~~'~fl1~b~tJ'U~~ 6 (88.79) bb~'Um~~l'ln1~b'iCJ'U~~ 1 (86.21) bb~'Um~ 
'IJ 'II 

~l'ln1~b~CJ'U~~ 5 (81.61) bb~'Ufl1~~1'1fl1~b~tJ'U~~ 3 (79.31) bb~'Ufl1~~1'1fl1~b~tJ'U~~ 4 (78.28) 
'II 'II 'II 

bbf!~bb~'Ufl1~~1'1fl1~b~tJ'U~~ 2 (76.90) m~iA'1~'U ~.:~1lbbt:J'Ufl1~~~'~fl1~b~tJ'U~~.:~vt~l'l 3 'lJI'I~rl 
'II 'II ' 

I tf q dill V .:::1 t.~d 4 tl ({ e:=f 

Fl~bb'U'Um'Ubnru"VJ bbf!~Bn 3 'lJI'I Flelbb~'Ufl1~"ill'lfl1~b~tJ'U~VI 2 b~B\1 flf!B\I"ilf!VI~~~'Wbbf!~fl1~~n'l'f1 
' 'IJ • 
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b'll£;1~ bbt-J'I.Jn1'S~!11nTsb~~u~~ 3 L~a~ 1m~G'I~1~"Ue:J~b'1!£;1~ 1 Lbr;'l~bbt-~'I.Jn1-s~111n1'Sb~~ui~ 4 L~a~ 
'U 

11"1-s~G'I~1~"Ue:J~b'1lr;'!~ 2 iJI"l~bb'U'Uhl~TULnru'fi lii'~fl1'V'l~ 4.1 

..,. "' 100.00 v. N ,_ 
""· N 

,_ 
"" "' 

<"'! ,.; ,_ -6 -6 -:5 "! oc 
,_ 

"' 00 00 
90.00 00 oe cc ..., 

<"'! ...; 
"" 00 00 

~0.00 

70.00 » 
"" 60.00 Q 

"' "!:. 50.00 
;: 
~ 40.00 ;; 
<:: 

30.00 

20.00 

10.00 

0.00 

2 4 5 

d d II cv d II CV cv ~ 
fl1'Vi'VI 4.1 fl~bb 'U'Ubur;'I~'Se:Jtlr;'I~"Ue:J.:I bbt-J'UflTf~111n1'Sb 'a~'U'abbr;'l~bb UU'V1111!ile:JU'dl1it-Jr;'l!il:Uq'VI5 

'U 

dl CVd o Q.l £::t II 

'VI1.:Jn1'ab 'ati'LI Vir;'! .:I b 'ati'LI\11 bb 'Lifll'I1:1Jbbe.J'Lin1'a\1111 n1'ab 'ati'LI~ 

v q ~Jd ~ d ~ v .:::~~ vd ll 

Vi:IJ1tlb'Yi111: (bbt-J'Ufl1'S'\l111fl1'Sb'W'U'S'VI 1 b'l!r;'lr;'lbbr;'I~'VIf1~1lb'1!r;'lr;'l bb~'Ufl1'S'\l111fl1'H'S~'U'S'VI 2 flr;'le:J\1 
' cu ~I d.J cu 

:Ur;'I'VI'S'SP1'11bbr;'l~m'SPin~1b'1!£;1~ Lbt-~'Um'S~111fl1'Sb~~u~~ 3 b'l!r;'l~bbr;:,~11"1-s\IG'I~1~b'1lr;'!~ 1 
, 'U 

bbt-~'Ufl1'S~111m'SL~~u~~ 4 b'1!r;'l~bbr;'l~1m\IG'I~1\Ib'1lr;'l~ 2 Lb~um-s~111fl1'Sb~~u~~ 5 rn-s 
'U 'U 

~e:JG'I1'S'S~Vd1~ b'l!£;1~ bbr;'l~bbt-J'Ufl1'S~111fl1'S b~tJ'U~~ 6 fl1'Sb 'tJ~tJ'Ubb Dr;'!\IG'ffl1'V'lb'1!£;1~) 
'U 

Q.l QJ QJ ,:! .:::1 

:u 1 n m 'S:U 111 'a~ 111u ~ rufl1'V'l"U a \11"1 ~ Lb uu :u 1 n bb u u 'VI\11 G'le:JU ~ r;:, G'l:u ~'VI 5'V11 \1m 'a b 'a tJ'U "1.1 a \1 

irm~tJu l111tJH\nruen lii''lt l"l~bL'Uu 33-40 ad1u'S~Iii'u~:u1n l"l~bb'U'U 25-32 ad1u'S~!ii'u~ l"l~bb'U'U 
'U 'U 

16-24 e:JtJl'U'S~!ii'ut.J1unm\l l"l~bb'U'U 8-15 e:JtJl'U'S~Iii'uwaHf bbr;'l~l"l~bb'U'U 0-7 e:JtJl'U'S~Iii'u'tJ1u'tJ'j\l 
'\J \1 'U , 

I 0 CV Q.l ,:! .c::lil I od Q.l d II 

'V'lU'J11"1~bb 'U'I.J:U1flfl1'j'VJ1 bb UU'V1111G'Ie:JU'J111t-J£;1G'f:IJ~'VI5'VI1\Ifl1'Sb 'StJ'Ufle:J'Ub 'StJ'U"I.Ie:J~'Unb 'jtJ'I.J 'Se:JtJ£;1~ 17.24 

ilfl~bLuuatJ1u'S~!ii'u'tJ1unr;:,1~ LLr;:,~irm~tJu~atJr;:,~ 82.76 i11"1~bbuuatJ1 'I.J'j~lii'u'V'la 1-tl bbr;'l~nl"l~Lbuu 
'U 'U 

bu~mr~-&u b vhnu 12.79 ;\I b tl'U!"l~ bb 'U'U~~111e:JtJ 1 'I.J'j~lii''U'V'le:J 1 i Vi~\I:U1fl 1~b~tJ'U~~d tJfl1'j~\11 n:u fl';j'j:IJ 
'U 'U 

Lb uu~ubG'I1~'VI1\Ii'VItJ1P11G'I1111'V'lu11irm~tJ'UiJI"1~ bb tJ'UG'I\I~tJ 1111tJiJirm~tJu~atJr;:,~ 58.62 iJ101~ bb uu 
'U 

ad1u'j~lii'u~mn ~atJr;:,~ 37.93 iJI"1~bb'UtJ1u-s~lii'u~ bbr;'l~~am'!~ 3.45 i11"1~bb'UtJvd1u'j~lii'u'tJ1tJ 
'U 'U 

nm\1 1"1~bbtJ'ULU~m~\l-&uatJ1 'I.J'j~lii'u 32.03 ;\lbtl'U1"1~bb'U'U~~111atJ1 'I.J'j~~u~ ~\lfl1'W~ 4.2 
'U 'U 



~:~-nn 33-40 

~ 25- 32 

vm1.U 8- 15 

. "" 
nt~'Ut 'HJ'U 

,lllJ1n (0%) 

:<61(0%) 

01huna1~ (17.24%) 

11!fliltil (82.76%) 

,U!l.Jl.J~o (0%) 

. "" 
nt~'Ub"a£J'U 

0 

0 

5 

0 

0 

17.24 

24 82.76 

0 0.00 

29 100 

17 

11 

1 

0 

0 

29 

L1 <11u1n 58.62%) 

•a (37.93%) 

Cll1una1~ (3.45%) 

.... ahl(O%) 

1111lfull~o (0%) 

58.62 

37.93 

3.45 

0.00 

0.00 

100 

50 

9.1 ' t{ t{ 

'U e.J mn n'iJ d'j e.J ~ "ill'Hl.J114 ~ bb 'U'U t:-.1 G'Hi1:w ~'V15Vl1\l nT'H~ tJ 'U n e.J'U b~ ti'U tl'U 14~ bb 'U 'Ut:-.1 G'l ~:W ~'VlG 

'V11\In11b~ti'U'VI"\Ib~ti'U"il~b ~'U 1Jl11 'a~~'Ut:-JG'l~:W~'Vli'Vll\lnl'ab~ti'Ub\l~ ti~\I-5'U b tJ~ti'U"illn'a~~'U~e.J 1.U 

1 tJatJ 1 'U1~~u~mn b~e.J~"il11~1.nm:wm=i:wm1 b~tJ'U ~'Ul114~ bb 'U'Ut:-.~G'l~:wn'Vli'V11\In1';ib~tJ'Une.J'Ub~tJ'U 
'IJ ' ., 

biJ'U ~\1-d 1.Tm~t~'Umi:wbn\le.JtJ 1 'U';i~~u~a Hi' ';j~~utJl'Unm\1 11m~t~'Unci:wtJ1'Unm\lat~1'U';i~~u~a 1.U 
, " q \J 

-a:::~u~mn bbG'l:::11m~t~'Unci:waa'Ue.JtJ 1 'U';i~~utJ1'Unm\l bbG'l:::-a:::~u~ (1'1111\1~ 4.1) b~m tJ~t~ubVi£Ju 
' 'IJ 

14~ bb 'U'Ut:-.~G'l~:W~'Vli'V11\In1';ib~tJ'U~\Ine.J'Ub~tJ'U (12. 79) bbG'l~'VI"\Ib~ti'U (32.03) hw 1 i15'V11\I?f~~fi1 
t-test for dependent sample ~'Ul1t:-.!G'l~:W~'V1'5'V11\In1';ib~ti'U'VI"\Ib~ti'U~\Inl1ne.J'Ub~ti'Ue.J~1\Il1 

11mh~'qj'V11\I?f~~~';j~~u 0.05 (t =38.84, p<0.05) (\911';il\l~ 4.2) 
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~1\.11\J . "" fi1Luii£J . "" 
~1\JL 'Uti~L 'U\J t p 

29 12.79 3.02 

38.84* 0.00 
29 32.03 3.51 

0 ~ CJ Hi' Pi f1~1f1~ bb 'U'U bQ~ CJ 1t~ CJ G'l ~"1.1 e:J..:j bb 'U'UVI\91 ?{ e:J'U1 \91 t:-.J G'l ~1Jt]Vl iVl1\lf11~ b~ CJ'U nmJ b~ CJ'U 

1 'Ubbl?iG'l~Lllm;n~u11iJf1~ bb 'U'Ub~CJ..:J~1~mnn1J1n h.J'I!t~CJ~..:J-d L'llmhLG'l~Vlt]~~b'llG'l~ (59. 77) n~t~..:J 

lilG'lVl~~fJ\ubbG'l~m~Pin~1b'llG'l~ (39 .66) m~LtJ~CJ'UbbUG'l..:J?tm~b'llG'l~ (35.34) m~~t~?t1~~~VI11..:Jb'llG'l~ • 
(27.59) bLG'l~b'llG'l~ LbG'l~ 1m..:J?t~1..:Jb'llG'l~ (23. 97) vn1J~1~'U 1 'U~l'U"l.le:J..:Jf1~ LL 'U'Ut:-.JG'l~lJt]VliVI~..:Jb~CJ'U 

?t11J1~m~CJ..:J~1~'Uiil1nmn 1 tJ'I!t~ CJ 1v\~..:J-d m~L tJ~ CJ'U bb UG'l..:J?t.fn~ L'llG'l~ (88. 79) L'llG'l~ LbG'l~Vlt]~~ 
b'llG'l~ (86.21) f11~~e:J?t1~~~V!'J1..:Jb'llG'l~ (81.61) b'llG'l~bbG'l~1f1~..:J?t11..:JL'IlG'l~ (78.79) bbG'l~f1~e:J..:J 

lilG'lYl~~f'11uLLG'l~m~Pin~1b'llG'l~ (76.90) m1J~1~u ~..:JJl1~~ 4.3 bbG'l~b~mtJ~CJuLViCJuf1~Lb'U'U • 
t.JG'l~1Jt]VliVl1\lf11~b~CJ'U rltl'UbbG'l~VI~\l b~CJ'U 1 'U bbl?iG'l~ b tlt~VI1~ tl CJ ~'U'J1lJf1~ bb 'U'UVI~\l b~CJ'U ~..:Jn'J1n tl'U 

L~CJ'U t~~1..:JiJum111"lruV11..:J?t~~~~~~u o.os Vlmllt~VI1~t~CJ (\911~1-.:J~ 4.3) 
.., ' 

t!fc 21 

00.00 
if·') 

v • t/ ' 
d I .c:;,l f{ .c::J f{ dl I .c:;,l iJ f{ c:f f{ 

VI1J1£lb'VI~: b'Utl'VI1CJe:JCJVl 1 b'llG'lG'lbLG'l~Vltj~-!JL'IlG'lG'l b'UtJVI1CJtJCJVl 2 f1G'ltJ..:J~G'lVl~~fJ\'UbbG'l~f11~fJ\f1~1b'llG'lG'l 

Lllt~VI1~e:JCJ~ 3 b'llG'l~bbG'l~1f1~..:J?t11..:J"l.le:J..:Jb'llG'l~ Lllmn~e:JCJ~ 4 m~~e:J?t1~~~VI11..:Jb'llG'l~ 
" ' ' 

bbG'l~b UtJVI1~e:JCJVi 5 n1~b tJ~CJ'Ubb UG'l..:J?!Jl1~ b'llG'l~) 
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m~,~~ 4.3 1bfl~1::'l-1aii~fi,-Vi'lle~~m~'VIf!ae~ubmaub'Viaufl::bb'\.J'\.J~fllila.Jq'VI~'VI1~m~b~a,uimJ 

bbfi~VI~~b~a'\.J L'\.Jbb~fl~b~m.,,ve~a 

fl~bb'IJ'IJ . . "" fl1btlf!E.I 

riB'Ub~f.J'U 3 1. 79 0.56 

t p 

6.33* 0.00 

2. fl~B.:J\l~VJ'j'jpj,j riB'Ub~f.J'U 10 3.97 0.91 
' 1------t------+------t-------1 20.90* 0.00 

bb~::fl1'j"Plfl'l~1b611~~ Vl~.:Jb~f.J'U 10 7.69 0.85 

20 4.79 1.50 
1---------t-----+---+--------1 32.41 * 0.00 

20 15.76 2.26 

3 0.83 0.66 
9.67* 0.00 

3 2.45 0.51 

4 1.42 0.57 

13.81* 0.00 
4 3.55 0.57 

rie:J'Ub~f.J'U 40 12.79 3.02 
1--------t------+----t-------1 38.84* 0.00 

Vl~.:Jb~f.J'U 40 32.03 3.51 

'UB fl\11 n-d~i ~ tJ 1Jlpj fl'l~1fl:: bb 'U'Ubu ~ tJ~B tJ~ ::'lJ €1.:! bb 'U'UVlVl ?fe:J'UlVI e.J~ ~:U ~VliV11.:! fl1'j b~ tJ'U 

rie:J'Ub~tJ'U 1 'Ubb~~::'j::~\.J~~~ m'j:u'lJe:J.:JoiJe:J?t€l'U~td1ilA:: bb 'U'Ub~tJ.:J~ 1~'U\11nmn1 tlue:JtJ~.:J-d 'j:::~'U 

~~~fl'.i'j:Ufll1:UboiJ1h (35.48) fl1'j'lJ'j:::~n~1i (32.26) bb~:::n11ibm1::~ (28.11) ~1:U~1~'U 1'U 

~l'U'lJ€1-:Jfl::: bb 'U'Ue.J~ ~:u~Vli'Vl~.:J b~ tJ'U?t1:U1'jt1 b~tJ.:J~1~'U\11 n:u1n1 tlue:JtJ 1~~-:J-d Al1:u b i11 \1 (93. 93) 

fl11tl1::: 8 fl~1 i (78.49) bb~::: fl1'ji bfl'j1:::~ (63.59) ~1:U~ 1~'U ~.:JJ) 1~~ 4.4 b~ €l.:J\11fl)::: ~'U 
' 

~~~ fl'.i'j:lJ~~1tJ 1 'Wm~tJ'U\l:::?f1:U11m'hie:J?te:J'U M~n11'j::~'U~ ~~ fl1'j:U~tl1 n bb~::brim tJ~mJ b VJtJ'U 

A:: bb 'U'Ue.J ~ ~:U~Vli'VI1'1 fl1) b~ tJ'U ri e:l'U bb~:::Vl~.:J b~ tJ'U 1 'U bb~~::: 'j::: ~'U~~~ fl11:U~"iJ1 bb 'U fl ~1:U bb 'U'UVlVI?fe:l'U 

(fll1:U b oiJ1 1\1 fl1 'j"U1::: tJ fl~1 oU fl1'ji bfl11::~) ~u-J1iJ fl::: bb 'U'U VI~ .:Jb~tJ'U ?f 'I fl'Jl nB'U b~f.J'U mh-:~iJ ' ~ 
' ' ' 

'Wmh~'~Vl1-:J?f);')~V1'j:::~'U 0.05 VJm:::~'U~~~fl1'j:UVJ~1bb'Uflm:ubb'U'UV1VI?fe:J'U (m11-:~V1 4.4) 
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. . ~ 
cf .:::::i i/ CV CV ~ .c:::t I .::1 

.f11'V-I'VI 4.4 fl ~bb 'U'U btl!iu.J 'a"BfJ6'l~"lJB .:1 fl~bb 'U'Ubb 'U'U'VI~~B'U'J~ t:-J6'l~:Uq'V15'VI1.:1n1'ab 'afJ'Unv'U b 'afl'Ubb6'l~ 

'VI~.:~ b"ifl'U~~1 bb 'l..ln~n:u-a~~'U'V-1 q~ m-a:u 1 'Ubb uu'VI~~vu 

b~ erw ~ 1'HU 1fl ~ LL '1..1 'U t:.J~ ~:u ~'VIBvn~ rn 1 L~ ti'U L U'U 11 t1 n~:uf'l e:J n~:u Lfl~ n~:utl1'U n~ 1~ 

LLm~n~:UBe:J'U VflfJTWnb~ti'U~~ 3 n~lliJfl~LL 'U'U'Vl~~L~ti'U?I~n-.i1ne:J'Ub~ti'U b~ti~'\Jl1fl~bb'U'UbU~ tJ 
' ' 'IJ 

V .:! .:;:;:,1 ~ I I .d I d I c:::,l CV 0 V ..:::t.o<::!t,d Q.l 

t:-J~?Ill~'VIfi'VI1~n11b 1ti'U'Ve:J\l'Vl\l 3 n~ll ~\ln11fl~bb 'U'UbU~tJ ne:J'Ub 1ti'Ue:Jtl1\lll'Utl?l1fl~Vl1\l?lfll'l'VI1~~u 
' ' 

.os '11m~t~"Un~mn'li1fl~bL'U'ULU~tJ'Vl~\lb~tJ'U 35.67 ci1"ULUtJ\lb'IJ'Ull11'11~1"ULvhnu 1.03 ?1\ln--J1 
' ~ 'IJ 

' ' 
ci1'UbUtl\lb'IJ'UlJ11'11~1'ULVhnu 1.58 ?l\lnl1fl~bb'U'UbU~tlrle:J'UL~ti'U (19.67 ± 0.37) LL~~'!!m~ti'Un~ll 

"' 'IJ ' 
' ' ' 

Be:J'Ui1fl~Lb 'U'U bU~ tl'Vl~\l b~tl'U 25.60 ci1'UL u tl~ b 'IJ'Ull11'1 1~1'U b vh nu 1.14 ?I~ nl1fl~ Lb 'U'UbU~ tJ rle:J'U 
~ 'IJ 

L~tl'U (16.20 ± 0.51) ~\!1'1111\l~ 4.5 

(;11'a1-:!Vi 4.4 1 bfl'a1~~~(\~ rhVi"llB.:I n1'a'VI~~eJ'U b mfl'U b Vifl'U fl~bL 'U'Ut:-J6'16l'llq'VI~'VI1.:1n 1 'ab~ti'U rleJ'U 

bb6'l~'V16l-:~b~fl'U 1 'Ubb~6'l~-a~~uwq~m-a:u 1 'Ubb uu'VI~~Bu 

-a~~uwq~m-a:u 

1 'Ubb 'U'U'VI~~eJ'U 

"' "" 'Vl~\lb 1tl'U 

' "" neJ'Ub 1CJ'U 

fl~bb'U'U 

17 

17 

9 

9 

14 

14 

40 

40 

t p 

5.97 1.90 
32.18* 0.00 

16.00 0.89 

2.90 0.72 
24.09* 0.00 

7.10 0.98 

3.93 1.10 
16.34* 0.00 

8.93 2.10 

12.79 3.02 
38.84* 0.00 

32.03 3.51 
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t p 

40 12.79 3.02 
38.84* 0.00 

(N =29) 40 32.03 3.51 

' "" natJb 'W'LJ 40 15.00 4.20 
15.50* 0.00 

(N =6) 40 35.67 1.03 

40 12.94 2.10 
37.99* 0.00 

(N =18) 40 32.61 1.58 

40 9.40 1.14 
43.30* 0.00 

(N =5) 40 25.60 1.14 

I\J1mnn:~~ 4.5 '!Al'trhA~bb'UtJUm~CJ'Wn~:wbn.:tbbft~n~l.Jt.htJmn:djA~bb'LJ'LJ~ft?f:ut:]VJB 

VJ1-:tn1'H~CJ'LJ VJ~.:tb~CJ'Ubu~m1-m11A~bb 'LJ'Ubu~ CJ'IJeJ.:t~\litJ ~mvhilu 35.67 ?il'lbtltJ~eJCJft~ 89.18 
" 

'/Je:J.:tfl~bb'LJ'Ub~:ubbft~ 32.61 A~1btltJ~eJCJft~ 81.52 'lJeJ.:tfl~bbtJ'Ub~:uvn:u~1~'U A~bb'LJ'LJ'lJeJ.:tUm~CJ'LJ~\l 
2 n~:u ~1'1 a ci1 tJ 'j"~ ~u ~:u1 n 6'iltJ A~ bb 'LJ'LJ btl~ CJVI~ .:tb~CJ'LJ'IJ a.:~u m~ CJ'LJ n~:u -eJatJiirh,J a CJ n11A~ bb 'LJ'LJ . " . 
btl~CJ'IJeJ.:t~.:~itJ lirhbVhilu 25.60 ?il'lbtltJ~eJCJft~ 64.00 ;\lfl~bb'LJ'LJ'IJeJ.:tUm~CJ'Un~l.leJeJ'WtTtJ~I'le:JCJL'LJ 

.... "" ( d ) 'j"~Vl'UVl .f11'\AlV1 4.5 

» 100.00 

"' " "' ~ MO.OO 

" .... 
co 

~ 60.00 

·~ 
~ -lO 00 

" .,., 
& :!0.0() 
,jl 

"' " ;2 u.oo 

~ 
"' 

. " 

82.17 

64.00 

riou 
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'U B fi'iil1 miL~B~\1 1'Hl.J1fl~ LL 'U'U ~Jfl G1:w ~Vl~Vl1.:1 fl1 ';ib~ti'U fi B'U L~ ti'U LLG'l~V1~.:1 L~ ti'U.fl 1 tJ1 'U 

f1~:W'VB.:IU nL~ti'U f1~:W Lrl.:J n~:wth'U f1G'11.:1 LLG'l ~n~:WelB'U ~liJ1LL 'Uf1V11:W L .Q'BV11~ Btl :W1L 'IJ~ti'IJ L Vi ti'U " , . , 
fl~ LL 'U'U t:-J G'1 G1:w ~VI ~Vl1.:1 n1';ib~tl 'U ~ .:1 rl B 'U L~ ti'U LLG'l ~ V1 ~ .:1 L~ ti'U hw1 i15Vl1.:JG'I tl ~ rh t-test for 

dependent sample ~';i~~uum1'1~~Vl1.:JG'I~~~';i~~u 0.05 V'I'U11.n1tJ1'Uum~tJ'Un~:wLri.:~ LLG'l~ 

f1~:W'IJ1'U f1G'11.:1 LLG'l ~ f1~:W elB'U i:Jf!~ LL 'U'Ut:-JG'l G1':w flVJ ~Vl1.:1 fl1';ib~ti'UV1~.:1 L~ti'U G'l .:1 f1l1 rl B'U L~ ti'U B ~1.:1i:J , , ... , "' 

Uti61'1~~Vl1.:JG'I~~~';i~~'U 0.05 'VJf1L.Q'BV11~Btl (V11';i1.:1~ 4.6) LLG'l~L~BoW'l1';itl.J1fi~LL'U'Ut:-JG'lG1:W~Vl~ 

t:-JG'lG1:J.JflVJ~V1~.:Jb~ti'UG'I.:Jf111Uf1L~ti'Uf1~:W'IJ1'Uf1G'11.:1 LbG'l~f1~:WelB'U Vlf1L.Q'BV11~Btl ~.:J.fl1V'I~ 4.6 ... , " , , , 

LLG'l ~ L~ B~ 'l1';itl.J1fl~ LL 'U'Ut:-JG'l G1:w~Vl~Vl1.:1 fl1';i L~ ti'U rlB'UL~ti'U LLG'l ~V1~.:1 L~ti'U.fl 1t11 'U f1 ~:W 'VB.:! 

Uf1L~ti'U f1~:Wbrl.:J f1~:W'IJ1'Uf1G'11.:1 LLG'l~n~:WBB'U ~liJ1LL'Uf1V11:W':i~~'UV'I~~m';i:W1'Ubb'U'UVlVIG'IB'U (b{hh 

U';i~~ f1(;1L i LLG'l~i bfl';i1~v1) :W1b 'IJ~ti'U L VitJ'U b 'IJ~ti'Ub VitJ'Ufl~bb 'U'Ut:-JG'1G1:W~Vl~Vl1.:1 fl1'jb~ti'U~.:J rlB'Ub~ti'U 
bbG'l~V1~.:Jb~ti'U bl?W1i15Vl1.:JG'I~~fi1 t-test for dependent sample ~':i~~uumh~~Vl1.:JG'I~~~ 

';i~~u 0.05 V'I'Ul1.fl1t11 'UUnL~ti'Un~:wbn.:~ n~:w'IJ1'Unm.:~ LbG'l~n~:wriB'U i1A~bb 'U'Ut:-JG'lG1:wnVJ~Vl1\lfl1';i 'I , , ... , 

b~ ti'UV1~\I L~ ti'U ~ \1 n11 ri e:J'U b~ tl 'U B ~ 1\li:JU tl ~ 1 ~ ~ 'Vl1\IG'I n ~~ ';j ~~'U 0. 0 5 'Vj nJ~ ~'U 11 e:J\IV'I ()~ n';i';i:W 1 'U 

Lb'U'UVJVIG'IB'U (L·ihh 'IJ';j~~nV~1i Lbfl~lbA';i1~v1) ~\IV11';i1\l~ 4.7 bLfi~L~e:JoW'l1';itu1fi~Lb'U'Ut:-JfiG1:w~Vl~ 
Q..l q CV .<:::!~ I Q..l Q. I Q.1 .<:::11 I I q 

V1G'l\IL ';iti'U"VB'I'Um ';i ti'U'Vjf1 n~:w V~1:W';i~VI'UV'I~VI f11';i:J.J"Ve:J\1Lb 'U'UVJVIG'Ie:J'U V'I'U'J1'Un b ';iti'Un~:wLn\I:WA~ LL 'U'U 

t:-JG'l G1:w ~'Vl ~ Lu~ tiV1~\IL~ t1 'U "'\1 n 1117 n b~tl 'U n ~:w'IJ 1'U n G'11\l bbfl ~ n ~:w ri e:J 'U VJ n ';i~#l 'UV'I n ~ n';i';i:W 1 'U 'U , , , .. , 

Lb 'U'UVlVIG'Ie:J'U #l\l.fl1V'Ifi 4. 7 

V~1';i1-:J~ 4.6 1 Lfl';i1::'l .. h:t~ ~ rhVi"llB.:Jf11';iVJV1 aBu L 'IJ"ivu L Vivufl::bb 'U'Ut:-J G'161:wqVJ ~Vl1·m1';iL"it~'U ri B'U 

bbG'l::V16l.:J L"iti'U.fl1tlt 'Un6l:Wbrl.:l U1'Uf1G'11.:1 bbG'l::eJB'U t 'Ubb~G'l::b ~BV11~€ltl • 

fi~LL 'U'U " ""' 0 L'UBV11tlvtl t p 

3 2.17 0.75 
2.71 * 0.04 

3 3.00 0.00 

3 1.83 0.38 
4.58* 0.00 

3 2.56 0.51 
0 

BB'U 3 1.20 0.45 

3 2.20 0.45 
3.16* 0.03 
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V11"a1~~ 4.6 1 Lfl"a1~oM~ tl ~fi1-Vi'!ltl~ n1"a'VI VI ~ti\J L mauL 'ViVUfl~LL 'IJ'I.Je.J~Ut:U']'VI~'VI1~ 01"5 L~V'IJO ti'IJ 

LL~~\1~~L~V'IJfl1Vt'IJml:utri~ U1'1Jmn~ LL~~Bti'IJ L'IJLL~~~tUt~\11VtiV (~B) • 

.., 
2. fl~B\1 

5. fl1';j 

b'll~CJ'Ubb'll~'l 

' bfl'l 

'lh'U 

' bfl'l 

'\.JTW 

fl~1'1 

' BB'W 

' bfl'l 

' BB'U 

' bfl'l 

'll1'W 

' BB'U 

fl::LL 'IJ'IJ 

10 

10 

' "" fl'El'Ub';iCJ'U 10 

10 
' ... 

fl'El'Ub';iCJ'U 10 

10 

' "" fl'El'Ub ';i(J'U 20 

20 

' "" fl'El'Ub';iCJ'IJ 20 

20 

20 

20 

' "" flB'Ub ';iCJ'U 3 

3 

3 

3 

3 

3 

4 

4 

' "" fl'El'Ub ';i(J'U 4 

4 

' "" flB'Ub ';iCJ'U 4 

4 

4.50 

8.50 

4.06 

7.72 

3.00 

6.60 

6.00 

17.50 

4.78 

16.33 

3.40 

11.60 

1.00 

2.67 

0.89 

2.39 

0.40 

2.40 

1.33 

4.00 

1.44 

3.61 

1.40 

2.80 

fil1'1J 

d 
L\JV~L\J'IJ 

1.05 

0.55 

0.80 

0.57 

0.00 

0.89 

1.79 

1.05 

1.22 

0.97 

0.89 

1.67 

0.89 

0.52 

0.58 

0.50 

0.55 

0.55 

0.52 

0.00 

0.62 

0.50 

0.55 

0.20 

t p 

15.49* 0.00 

14.34* 0.00 

9.00* 0.00 

26.86* 0.00 

42.67* 0.00 

8.46* 0.00 

3.37* 0.02 

8.10* 0.00 

4.47* 0.01 

12.65* 0.00 

11.70* 0.00 

3.50* 0.02 



"" 100.00 
! 90.00 
~ 80.00 

i 70.00 

1~ 60.00 

~ 50.00 

~ 40.00 

: i 30.00 

,f 20.00 

~ 10.00 

" ~ 0.00 • 

85.00 87.50 

lf'·'l~l!i'l.:jl'!l~ri 

~iiilM1tiDU 

88.89 

d d 

.nTrfVl 4.6 fl::bb 'I.J'W~6l61'l.lq'V15Vn.:!nTH~EJ'WVI~\I b~EJ'W.fl1EJ1 'Wmil.lui\1 'IJ1'Wn6l1\l bblil::ele:~'W • 
1 'I.Jbb~6l::bi~'e:l'VI1~e:lfl 
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\911'a1\l~ 4. 7 1 bfl'a1::~a~~rhVi"Ue:J\In1'a'Vl\91ae:J'U b mm.J b ViEJ'Ufl::bb 'I.J'I.J~lil al.lq'Vl ~'V11\I n1'ab~EJ'I.J tie:J'I.J 

bb6l::Vi~.:!b~EJ'W.n1EJ1 'I.Jn6'il.lbti.:! U1'Wnm.:! bblil::Be:l'W 1 'Wbb~6l::b'i1'e:~VI1~e:JEJ 

~::~'U'VH]~n':i~1Jb'U 

.Umtau 

m:\11 • 

'l.humm 

' 

fl::bb'U'U 

17 

17 

17 

17 

17 

17 

9 

9 

9 

9 

9 

9 

14 

14 

14 

14 

14 

14 

' d 
fl1bil6l~ 

7.00 

16.67 

5.94 

16.17 

4.80 

14.60 

3.50 

7.67 

2.89 

7.39 

2.20 

5.40 

4.50 

11.33 

4.17 

9.06 

2.40 

5.60 

d 
b'U~'Ib'U'U 

3.16 

0.52 

1.39 

0.62 

1.09 

0.55 

0.55 

0.52 

0.68 

0.61 

0.45 

0.55 

1.05 

0.52 

0.86 

1.35 

0.55 

0.55 

t p 

8.66* 0.00 

31.08* 0.00 

16.81 * 0.00 

13.56* 0.00 

22.27* 0.00 

8.55* 0.00 

17.02* 0.00 

15.17* 0.00 

8.55* 0.00 



.. 

i 100.00 

~ 90.00 
~ 80.00 

.,~ 70.00 

5 60.00 

~ 50.00 

~ 40.00 
... !; 30.00 

" ~ 20.00 

~ 10.00 

~ 0.00 
il 
c 

84.72 

\.h:ct~nF~1i 

"f::iu'"qiim"i:uluu\J\Jl'IRI'ID\J 

58 

81.25 

.n1w~ 4.7 fl~bb'U'U~~GY:uq'Vl'ivn{ln1'H~mJVI~{Ib~El'I.J (~m~~~) .n1£J1'Un~11bfi{j U1'Un~1{1 

bbm:Bv'U 1 'Ubb~~~-a~~uwq~m--a:u 1 'Ubb uu'V1~6lv'U (b -b'11'1 'IJ-a~~n~i. .U bb~~ 
1bfl':i1~~) 

~ 6"i.l I q i.l Q.l q 

1 bfl11 ~Vl'HW l:1 ~'IJ eJ ~fl~ bb 'U 'U ~e:J'U fl e:J'U b 'J £J'U bbl:l ~'Je:J CJl:l ~'IJ e:J~ fl~ bb 'U'U ~e:J'U'Vll:l~ b 'J CJ'U'IJ e:J~ 

O,.lc;:i :::;~ 1q1 ~0 I i.l i,l q i,l 

'Uflb ':iCJ'U'V1~'1J'U'W'U11:U fl1 31.98 bbl:l ~ 80.09 bb~~b:Utl'U1:U1VI1fl1fld1:Ufl11Vl'UTVl1~fl1':ib 'JCJ'U~1'U 
Q.l .,£ q :::; :::; I Q.l ..::::,1 :; :; q i.l t,.l q i,l Q.l c! 

e.Jl:l~:U~'Vl5'Vl1~ fl1 'Jb 'W'U'Vl~'1J'U 'W'U11'U fl b 'JCJ'U'Vl~'1J'U:Ufl11:U fl11VI'U1'Vl1~fl1'J b 'JCJ'Um'Ut:Jl:l ~:U~'Vl5 

'V11~fl1"Jb~CJ'Ub~:u:fitJbU'U o. 71 ~~~~11bUtJnci:u~iim1:un11Vl,J11'U':i~~u~~ (high gain) 
' 'U 

100-

%pre 

31.98 80.09 48.11 68.02 

<g> = (%post - %pre) 

(100- %pre) 

0.71 

"ii1flm':i1~~ 4.8 'W'Ul1 iium~CJ'U~iiA11:Un11VI,j'1'Vl1~fl1':ib~CJ'UeJCJ 1 'U':i~~u~~ (hioh 
'U 'U ::> 

gain) ~1'U1'U 21 At! "il1flUflb~CJ'U~~Vl:U~ 29 At! A~bU'U.;-eJ£Jl:l~ 72.41 bbl:l~iium~CJ'U~fl 8 At! 

iim1:Un11VI,j'1'Vl1~fl1':ib~CJ'Ue:J~1'U"J~~unm~ (medium gain) A~bU'U.;-eJCJl:l~ 27.59 bb~~~1VIb~'Ul1 

f11':i~~fl1':ib~CJ'U~bb uu~u b~1~'Vl1~1'Vl CJ1fl11~~i b~e:J~ b61!mhm~~~ii"l11\91 ~1:U1':itrvh 1 ~'IT m~C.J'U~'J'U 
'U 

1 VlruiiA11:u n11V!,J 1'Vl1~fl1':ib~CJ'U f) ~1 'U':i~ ~u~~ (o. 71) bde:Ji bfl':i1~~t:J {;1 n1':i b~CJ'U .;-~ b~:u~'U'IJeJ~ 
v 'U 'U 'U 

~b~C.JtJ~ii~m i!e:J'Vl1b~e:J~b61ll:lr;i'lle:J~~~ii"l11 (91 ':i1CJ b i!e:J'Vl1 ~ e:JCJ 'Wu'i1 hJiin"il m':i:u 1 tJ m':ib~t.J'U b i!e:J'Vl1~e:Jt.J 
'U 

1~~~b~t.1'Uii m1:un11V!,J1e:J~1 'U':i~~u ~1 1~ tJ b i!e:JVI1~1'U 1 Vlruiim1:un11VI111'Vl1~n1':ib~CJ'Ue:J ~1 'U 
'U 'U v '\J 
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~" ,,. 

j 

d 

fl1'WVi 4.8 fi11:Un11VIUTVn:lnT'H~ti'U~ 1'LJ~6l~:Uq'VI5'VI1-:J n1'ab~ti'U ~1 bb 'U n'a1 t11iflfl6l 

1.00 

0.90 0.82 
High 

0.80 

0.70 

~ 0.60 
•;:s 

~ 050 
r 

>c::: Medium 
~ 0.40 
(" 

<>: 
0.30 

0.20 

0.10 Low 

000 

.K • 
I'Ull'I11!J<J!J 

bdvi'i:u 1-au.n rn 1:u th-;JVIU1'VI1\I n 1 'i b~ CJ'U ~1'Ut:.J6l ~h.J ~'Vl~'VI1\I m'i b~ CJ'U"I.I v \ILJ n b~CJ'U 1 'Ubb IIi 

6l~mi:u 'Wtd11!m~CJ'Wnci:ue)v'U~1'U1'U 5 fi'Ubb6l~LTm~mJncim.h'Wn6l1\1~1'lJ1'lJ 3 fi'U ~ 
' ' ' 



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

um~uu 

Medium. 

Low 

d 21 il d 21 Ql t:! q QJ' c::t 

fiTV'l'Vl 4.10 w;n:um1Vi'W1'V11\I nTH ~£J'W~1'W~r;ta:uq'VIu'V11\Ifl1'H ~£J'W'UeJ ..:I'Wm ~£J'W~1£J'4fl flr;t 

fi1£Jb'Wnci:ubri..:~ ti1'Wflr;t1..:1 bbr;t~BeJ'W • 

' ' 

60 

bi1e~~"il1'HU1\?11:un~:um~b~tJ'U~\l.nTI'-rVi 4.11 'V-ltrhum~t~'U n~:u bn'li1m1:unT'lVltJ1 
' ' 

0.83 

0.74 

053 

d cv .t:::t i1 il c:t d II Q.l .cf dl Ql c:t 

fi1V.'VI 4.11 ~"lf'Wfi11:Un11Vi'W1'VI1\In1~b 'W'WbUr;t£Jm'W~r;ta:uq'VIu'VI1\In1~b ~£J'W'UeJ..:I'Wm 'W'W 

.n1£Jb'Wnci:ubri..:~ tJ1'Wflr;t1..:! bbr;t~ele!'W 
' 
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~ 1 n m1Yl~11ru 1 e-m r;;'1.1 ~Vl ~Vl1\l n 11 L ~ ti'U'V!~\1 L~ ti'U~1vi'~1 n m 1vi'1 LL uu Vl ~?I e:J'U 1 ~e..~ (;1 r;;'1.1 ~Vl~ 

Vl1\ln11L~ti'Ufl#\l~ 1 fieJVl~?feJ'U'V!~\1~1nL~ti'UL?f~~ LL(;l~fl#\1~ 2 LljtlL~ti'UL?f~~~'Ult.JLL~'J 2 r;;''IJ~1~ 
I c::::l I d I V I d I QJ' I d 

'Vl'U111Jfl1LU(;ltiLV11n'U 32.03 ?f'J'UL'Uti\IL'U'U1.111'11~1'ULV11n'U 3.51 LL(;l~ 31.69 ?f'J'UL'Uti\IL'U'U ... 

dependent sample 'Vl'Ul1fl~ LL 'U'U LU~ ti'V!~\IL~ti'UL?f~~ 1 'IJ LL~'J 2 r;;''IJ~1'V!1:liLLI'I nvi1\1~1nfl~ LL 'U'U 

'V!~\1~1nL~tJ'UL?f~~eJ~1\IlJ\Jmhfi'tljV11\I?f~~~1~~'U 0.05 (t = 1.58 LL(;l~ p = 0.12) ?f1U1vll1 

,:r n L ~ t1 'U ~1vi' -run 11~ ~ n 11 L~ t1 'U ~ LL u u ?lu L?f 1 ~Vl1 '11 Vl t1 11il1?f 111 { i1 1'11 11.1 1'1 \l'Vl 'U 1 'U n 11 L~ tJ'U vi' 1 'U 
'IJ 

' e.J(;lr;;'1J~V15Vl1\ln11L~ti'U 

1'11':i1\l~ 4.9 e..~'rilm':iLmt~uLVit~ue..~'ril~lJqVJ~Vl1\lm1L~tJ'U"IleJ\l'l!nL~tJ'U~1~-rum':i:&'~m':iL~tJ'U~ 
'U 

1~t~m':i6'le:J'UU uu~u L6'l1~Vl1\l1Vlt11A16'll'l{ Lrlm-.h'U 1 'IJ 2 ~'IJ~1~ 

~1'U1'U t p 
1J11'1':i~1'U ... 

29 32.03 3.51 
1.58* 0.12 

29 31.69 3.45 

'U eJ n"il1 nd ~1 ~ tJ 1v) b U~ ti'U L Vi tJ 'U fl ~ Lb 'U 'Ue-.1 (;1 r;;'1.1 ~ Vl ~'1'11 \l n11 L~ tJ 'U'V! ~ \l L~ ti'U L?f ~~ bb(;l ~ 

'V!~\l L1 ti'U 2 r;;'LJ ~ 1'tt11 'Ubb\91(;1 ~ L -d B'\.n ~ eJ tJ ~ 'U l1 fl ~ Lb 'U 'U LQ~ ti'V! ~\l L1tJ'U L?f1~ 1 U LLGll 2 r;;'LJ ~nt-1 

1:liLLII1 n ~1\!~1 nfl~ LL 'U'U'V!~ \l~1nL1tJ'UL?f1~ B ~1\llJ\Jt1611A tuV11\l?f~~~1~~'U 0.05 'Vl nL 11B'V!1~ B tJ 
~ ' 

(111111\l~ 4.10) 



---------------------
100.00 

90.00 

80.00 

- 70.00 

~ 60.00 
.~ 
; 50.00 

~ 40.00 

30.00 

20.00 

10.00 

0.00 

86.21 87.36 

76.90 75.52 

62 

88.79 87.93 
81.61 80 .• 6 

d d II cv a.1 .:f. d QJ d 

.f11'VfVl 4.12 fl~bb 'W'W bu6lti~Btl6l~'!JB.:Jfl~bb \J'Wbb tJtJ'Vl~WIBtJ'J~ ~6l~lU]'Vl5'Vl1.:J n1~b ~ti'WVI6l.:J b ~ti'W 

b~~:ijbb6l~Vi~.:Jb~ti'W 2 ~'IJ~1~~~1bb'Wnt911lJbdBVI1~Btl 
Vill1tlb'Vi~: (bde:JV11cimJ~ 1 b"il6l~bb~:::'Vl~'lj~b'll~~ btle:JVI1cimJ~ 2 n~e:J~~~'Vl~'.il'l'l1bb~:::m'.ifiin'lj1 

b'll~~ bi1'mnc!m.J~ 3 b'll~~bb~:::1m~?I~1~"Ue:J~b'll~~ btle:JV11cimJ~ 4 tl1'.i~e:J?I1'.i'.i:::vrh~ 
" ' ' 

b6i!~~ bb~:::d1m·ncimrili 5 tl1'.ib'IJ~CJ'Ubb'IJ~~?Im'Vlb"il~~) 

t911'.i1.:J~ 4.1 o 1bfl~1~~~u~rhVi'llB.:JnT~'Vl~~e~u Lmau LViaumab 'W'W~6l~lltJ'Vl~'Vl1{jfl1'.ib~ti'W 

Vi~{jb~ti'Wb~~:ijbb6l~Vi~{jb~ti'W 2 ~'IJ~1~ L'Wbb~6l~bil'BVI1~Btl 

... 
"' ' b 'WBVI1t1Btl 

Vi~~b~CJ'!J 2 

~'IJ~1~ 

Vl~~b~CI'U 2 

~'IJ~1~ 

Vl~~b~CI'U 2 

~'\.Jm~ 

Vl~~b~CJ'U 2 

~'IJ~1~ 

3 

3 

10 

10 

20 

20 

3 

3 

I Q d 
fl1bu6ltl btJtl{jbtJ'W t p 

lJ1tol'.i;i1'W ... 
2.59 0.50 

1.00* 0.33 
2.62 0.49 

7.69 0.85 

1.44* 0.16 
7.55 0.87 

15.76 2.26 

0.96* 0.35 
15.59 2.06 

2.45 0.51 

0.37* 0.71 
2.41 0.50 



V11'a1~~ 4.10 1tfl'a1~~ai)~fi1Vi"llv~n1'a'VI~Uiv'U L mli'UL iiili'Ufi~LL 'IJ'L!e.J6l~~q'VI~'V11~n1'aL'ili'I.J 
'VI~~t'ili'Lita~\ILL6'l~'VI~~t'ia'L! 2 ~tl~n~ L'L!LL~6'l~tdv'VI1Vvll (~v) 

5. fl1~ 

L 'IJ~ CJ'ULL U~-:J?f.fl1'V'l 'V!~-:J L~CJ'lJ 2 

~'1.11'!1~ 

'V!~-:!L~CJ'U 2 

~'1.11'!1~ 

4 

4 

40 

40 

3.55 

3.52 

32.03 

31.69 

t p 

0.57 

0.37* 0.71 
0.63 

3.51 

3.45 1.58* 0.12 

63 

'U a fllil 1 n-d'~i..ij CJ 1~ L 'IJ~ CJ'U L Vi CJ'U fl ~ LL 'U 'U t:-J ~ ~l.J 'l'VI E'VI1-:J flTH~CJ 'U 'V! ~ -:J L~ CJ 'U t?th LL~ ~ 
'V!~-:JL~CJ'U 2 ~'IJ1'11~ 1'Uttl?i~:::1~~'U'V'l'l~fl11l.l1'ULL'U'U'Vli'I?IB'U (t•ih1~U 'IJ1~~n~1-if LL~~iLA11~~) 

'Y'I'U'J1fl~LL 'U'ULu~ CJ'V!~-:!L~CJ'UL?f~lil 1 ULL~l 2 ~UI'Il'V!11J LL~ n\?J1-:Jiil1flfl~ LL 'U'U'V!~-:!Iil1flL~CJ'UL?f~lil Bci1-:Ji1 

iJm:hAqJ'Vl1-:!?1~~~1~~'U 0.05 VJm~~'U'Y'I'l~m~l.l1 'ULL'U'U'Vli'I?IB'U (m~1-:!~ 4.11) 

» 10t).()0 

"' " "' ,~ 1\t)_(IO 

" u; 
D 

~ 61)_()() 

;~ 
c: 
;! 40 (I() 

" ~" 

" §" ~0.00 

"" " ~ 
" ~ 0.00 

"' 

93.93 93.31 

7~.49 7!U4 

.d d tJ OJ Q,/ J <d 

.f11~'Vl 4.13 fl~Lt 'IJ'Litu6'lli~Bll6'l~"UB~fl~Lt 'U'Ubb 'U'UVJ~aB'U'J~e.J6'la~q'VIo'V11~n1~t ':iEJ'IJ 

'V!~~t~EJ'L!ta~\ltt6'l::VI~~ b~El'IJ 2 ~'IJ~1~~1il1tb 'Un~1~':i~~u~q~m'a~ 1 'L!tt 'U'U'VI~ae~u 
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t'11'l1.:1~ 4.11 1 Lfl'l1::~~tl~fhVi"!Jv.:Jn1'l'Vlfl~e!U L mm.J L ViVUfl::LL 'IJ'IJ~~a3JC)'Vl~'V11.:Jn1'lL~V'IJ 

'VI~.:JL~V'IJL~~\1 LL~::'VI~.:IL~V'IJ 2 GlUfl1~ 1'1JLL~~::'l::~U'ViC)~fl'l'l3J1'1JLLUU'Vlfl~e!U 

~::~UVHl~n'i~~ 

l'ULLUU'Vlfi~BU 

2. morth:mnl'l1<ff 

• cl 
• cl ~1'UL1Jti~LU'U 

f'I1L~i'ltl 
~1fi~~1'U .. 

'\11~-:!L~El'U 17 16.00 0.89 

'\11~-:!L~EJ'U 9 7.10 0.98 

t p 

1.44* 0.16 

' r--------1-----+----+-----~ 0.30* 0.77 
'\11~-:!L~EJ'U 2 «tJ~1..1 9 7.07 1.03 

2.10 
1.31* 0.20 

14 8.76 2.08 

40 32.03 3.51 
1.58* 0.12 

40 31.69 3.45 

L~e:J"W-;u1'j'ru 1A:::bb 'W'We..J~ ~:J.J~VliV11~ n1'j' L~CJ'W btJ'LJ'j'1CJ n~:J.J~e:J n~:J.J btl~ n~:J.Jtl1'W n~1~ 

bb~:::n~:J.JBeJ'W 'VfU'JTUm~CJ'W~~ 3 n~:J.J:IJA:::bb'W'WVI~~b~CJ'Wb?f~-;u 2 ~Ufi1Vi~fl~~-;u1nVI~~b~CJ'Wb?t~-;u 
' ' 

b~ num.J 1fl CJ"Wtd1A::: bb 'W'W bu~ CJ e..J ~ ~:J.J ~VJ~vn~ fl1'j'b~CJ'W"lle:J\I~ '~ 3 n~:J.J Vl~\1 b~ CJ'W b?t~-;u 1 tJ bb~1 
2 61'tlmVI1l.lbb~nl911\l';u1nA:::bb'W'WVI~~-;u1m~CJ'Wb?t~-;umh\I:IJ'l!mh•i'ry'VI1\I?f~~~'j'~~u 0.05 'W'm~CJ'W 

' ' . 
n~:J.Jbn\I:IJA:::bb'W'Wbu~CJ Vl~~b~CJ'W 2 ~tl~nVi 35.33 ?i1'WbUCJ~b'U'W:J.J1m\i1'Wbvhn'U 1.86 ~hn-J1 ' ~ 

I .:::1 I Q.l 0 I d QJ .c;::,l ~ Q.l d 

32.22 ?f1'Wb 'U CJ\1 b 'U'U:l.J1m\i1'Wb Vl1n'U 1. 70 ~1m1A:::bb 'W'Wbu~CJVI~\Ib 'j'CJ'l.Jb?f'j'-;u 0.39 bb~:::'W m 'j'CJ'LJ ... 
' ' ' 

n~:J.JBeJ'W:IJA:::bb'W'Ubu~CJVI~~b~CJ'W 2 ~tl~nVi 25.40 ?i1'WbUCJ~b'U'W:J.J1!W':i\i1'WbVhn'U 1.52 ~hn-J1 ' .. 

80.09 79.22 

~ d il cv Ql .c! c.t 

.fl1'Vi'Vl 4.14 fl::LL 'IJ'U LO~ CJ'j'eJ £1~ ::"lJB.:J fl ::LL 'U'ULb UU'VIfl~e!U1fl ~~~3J{]'VIti'V11.:J n1'lL 1£J'U 

'VI~.:JL~V'IJL~~\1 Lb~::'VI~.:JL~V'U 2 a\Jfl1~ ~.:J~'ULL~::.n1£Jb'Un~3J • 
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(Jl1~1.:1~ 4.12 1Lf'l~1~'"fi1fi'Ue:J.:I~~~11q'VI~'VI1.:1n1~L~fl\JVI~.:IL~fl\JL~~lil LL~~VI~.:IL~fl\J 2 ~tJ(Jl1'" 

~.:~iuLL~~.n1a1umi11'Ue:J.:!UnL~au • 

• d 
a'l'LIL\JEI.:!L\J'I.J 

t p 
111~'Hi1'1.J .. 

40 32.03 3.51 
1.58* 0.13 

(N =29) 40 31.69 3.45 

40 35.67 1.03 
0.54* 0.61 

(N =6) 40 35.33 1.86 

40 32.61 1.58 
1.51* 0.15 

(N =18) 40 32.22 1.70 

40 25.60 1.14 
0.41* 0.70 

(N =5) 40 25.40 1.52 

f!..l~nT~Pim~1i"l'U'".h '!! n b~CJ'Uilrr"J1:W-Yl''l'l"le:J 1"il ~ eJ n1'j~~ n1'jb~CJ'U~bb 'U'U~'U b?I1~Vl1'11Vl CJ11"!16Wl{v CJ 1 'U 
~ ~ 

'j~~'Umn ( x = 4.37, so = 0.56) b~v~"iJ1'jfl.!1bV'U'j1CJ.rreJ i"ltrJ1 '!!m~CJ'Uilrr;n:w.W-:J'I"le:Jh'j~~'U 

mn~?l~ 1~m~CJ'Ici'1~'U"il1n:w1n 1 t.lvnue:JCJ 3 ci'1~'U 1t9i'~-:Jd 1) 15?1v'Ubb'U'U~'Ub?l1~ilihm'j:w~-d,.w 1 ~ 
' 



II d 
"Uti 'VI 

1 

2 

3 

4 

5 

6 

7 

8 

9 

15"B'Ubb 'U'IJ~'Ub"1~i'lnlil f1Jjl.J~'Ii-m 1 VI 

irm~CJ'Uhlbb(;lmtJ~tJ'Urn1l.Jfn'Ub~B'U 1 

15"B'Ubb 'U'IJ ~'IJ b"1~'1il tJ~(9)J'U 1Vl fl~~ fl1 j 

bbntl 11JVl1"11B'lir m~ tJ'U 

irm~tJ'Ui'Jrn1l.Jb ·1h 11il 1 'U fl1jb~tJ'U 1~tJ15mj 

"f)'Ubb 'IJ'IJ~'IJ b"1~ 

• d 
fl1b\lf!CJ 

4.03 

4.14 

4.52 

4.65 

4.76 

4.41 

4.48 

4.41 

4.37 

0.66 

0.71 

0.63 

0.44 

0.51 

0.48 

0.43 

0.57 

0.57 

0.57 

0.56 

l.J1f1 

l.J1f1 

l.J1f1 

l.J1f1 

d 
l.J1f1'Vl"~ 

' 
d 

l.J1f1'Vl"~ 
' 

l.J1f1 

66 



..; 
U'VI'VI 5 

a~tJe.J~ e:~iltJ~1EJe.J~ bb~~"timaumbu~ 
~ 

I f( I I 
.c:to cv ..:::!11 Q.l cv .c::lt. d ..:::!11 6' C\ dd.o:::.. Q 

\ITU1 "ili:J b 'jeJ\InT~'Vl(9)J't,!1t:.J~ ?fjj ~'Vl5bb~~fl'J1jjfl\I'Vl'U'Vl1\l n1'j b 'j I:J'U b 'jeJ\1 bllll~~"'JB\I?f\ljj'lf'JVI 'j11:J1'll1 

;g11'Vli:J1 "'JB\1'1.! m11:J'U.ff'UlJ51:Jjj~ mntJ~ 4 ~11:! n1'j-.tr~ n1'j b11:J'U-rbb 'U'U~'U b?f1~'Vl1\11'Vli:J1P11?1V!{ 
" 

5.1 ~-atl~~ • 

bbt:.J 'U n 1 'j-.tr ~ n 1 'j b11:J'U ii1'1J 'j~ ~'Vl5 .n1 'l"l'll B\1 n 'j ~'U1'U n 1'j bb~ ~ t:.J ~ 61jj ~'Vl B'Vl1\l n 1'j b11:J'U Vl~ \1 

b11:J'U i1 ri 1 b vh nu 84.64/80.09 ~\I ?I \1 n'i1 bn ru 'Yl jJ 1 VI 'j \i1'U ~ ~ '11-HB I:J ~ ~ 80/80 bb~ ~ ri 1~'llu " ... 

Q..l ,:t ~ 
5.1.2 t:.J~~3Jq'VlG'Vl1-:ln1"ab "ati'U 

nB'U1~1'um'j-.tr~m'jb11:J'Ui't!m11:J'U-rBI:J~~ 86.76 bb~~ 17.24 i1fl~bb'U'U~~61jj~'VlB 

'Vl1\ln1'jb11:J'UBI:J '1 'tJ'j~~'U'VlB 1 ibb~~'IJ1'Unm\l V~1jj~ 1~u Vl~\l"il1n 1~1'um'j-.tr~m'jb1 tJ'U-rbb uu~u b?f1~ 
" " 

I tJ iJ tJ 

n11rlel'Ub1tJ'Uath\ll1'l.!m11fi'ru'Vl1\l?f~~ vh~~'U 0.05 Vl\lbb'lJ'lJ'j1tJi'U 'j11:Jncijj b.WeJVl1~Bf.Jbb~~ 
v • 

il II d i1 QJ ~ 
5.1.3 fl'J1jjn1'JVI'U1'Vl1-:ln1';ib';iti'U~1'Ut:.J~~jjq'Vl5 

fl11j.Jfl11VlU1'Vl1\l m"J b11:J'U';i1tJ'U flfl~"'lm't! m1tJ'U 21 fl'U e1 I:J '1 'I.J'j~~'U?f\1 ~1'U't!m11:J'U . " " 
8 fl'U i1fl11jj rl11VlU 1'Vl1\lm 'j b1 tJ'U 1 'U'j~~u nm\1 bb~ ~'!.! m11:J'U~\I.ff'Ui1fl11j.lfl11VlU 1'Vl1\l m'j b1tJ'U ~1'U 

t:.J~~jjn'VlB'Vl1\ln1'j b1tJ'U 1 'U 'j~~'U?f\1 (0. 71) 1~!:!'1.! m~I:J'U ncimri\1 i1fl11j.lfl11VlU1'Vl1\ln1'jb1tJ'U~1'U ., " ' 
t:.J~ ~jjn'VlB'Vl1\ln1';i b1tJ'U?f\l~?f~ i1ri1 b vhnu 0.83 -.tr~BtJ '1 'tJ'j~~'U?f\l'jeJ\I~\Ij.J1flB't! m11:J'U 1 'U ncimJ1'U VI '\.1 q 'U "' q 
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5.1.4 fi'J13Jfi.:IVJ'lJ"I:unTH~V'Uj~1'U~~~~U]VIt'Vn:ln1'H~V'U 
" 

1/J..I ...., ct q d cv Q ~ ce 
fi113Ji"l-:J'Vl'U"lle:J-:Jfi113J~I'I1'U~~~3J(]'Vl5'Vl1-:Jf11'H ~V'U i"l~bb 'U'U bU~ VVI~-:Jb ~V'U'Vl-:J 2 1"1~-:J 

hlLLI'lf11'i1-:Jtl'U~~~~U 0.05 ~~'l.J1~'JTUf1b~V'Uiil"l113Ji"l-:J'Vl'U"lle:J-:Ji"l1111~~1'U~m\'3Jn'Vl~'Vl1-:Jf11~L~V'U • v "I 

5.1.5 fl'l13Jv;.:~~e~ L~'IJe~.:~un L~V'UI'ie~m-a~~m·n~v'U~bb uuilu La1::VJ1.:~1VJV1A1a~i 

fi1111~Wle:J h"lle:J-:J'!Jm1v'UI'ie:Jf11~~~f11~L1V'U~bb UU~'Ub~1~'Vl1-:JiVIV1f'l11~1'11 b~e:J-:J b6/l~~ 
v 

5.2 e~.fhh1v~~ 

5.2.1 tJ-a::aVJ5fl1~ Lb~::tJ-a::aVJ5~~'1Jel.:l Lb~'Uf11'a~~ f11'aL~V'Uj 
" 

bb~ 'U f11~~ 1'1 f1 1 ~ b~ V 'U iiJtl ~ ~ ~ 'Vl5 fl1'Y'I"ll e:J-:J f1 ~~'U 1'U f1 11 Lb~ ~ ~ ~ 1!111 (]'Vl~VI1-:Jf1 11 L~ CJ 'U 

VI~-:JL~CJ'U iirhLu~mvhnu 84.64/80.09 ~-:Jn11Lnru'Vi111~1~1'U~~-:J11~e~v~~ 80/80 ~-:Jbb'U'U v ~ 

bi'IV11llbb~~bb 'U'U11C.I bb~'Uf111~1'lf111b~CJ'U~ 6fi-:Jbtl'U 1 ti~111~1111~~1'U~~-:J 11 bb~'Uf11~~1'1f111b1CJ'U~ v ~ v 

~u b~1~'Vl1-:Ji'Vlt11f'l11~~ {~~~1\I~'U 'l11~ne:Ju~1 CJ n"ilm~11~iiA1111tJ1~'U 1"il iim1vl1\11'U Ltl'U n~11 ~\I , 

"il~iin1~-d1 m V!~e:Jn'U 1 'U mi11 ~111:1Je:J n'Uvl1\11'U ~-:Jvi'11 ~A~ Lb 'U'U m~'U1'U m1 (E 1) A'El'U.rr1-:J~-:Jn11 
' v 

1"1~ bb 'U'U~~ i111n'Vl~'Vl1-:Jfl11b~C.I'UVI~\Ib~m.J (E2) bl'l CJ bb~'U fl11~ l'lfl1~ b~CJ'U ~~ijtl ~~~'Vl5fi1'Y'IlJ1fl~~l'l "I v , 

f1mL~'Um~~l'lf111L~m.J~~ 6 1'El-:J~\ImAmL~'Ufl11~~'~fl1~L~CJ'U~~ 2 bb~~ 1 ~111~1~u ~Ltl'UL-d'U-d 
v v 

'El1"ilb'Y'I11~Li!e:JVI11 'Ubb~'Uf111~1'1fl1~b~CJ'U~~\I 3 Lb~'U Ltl'UL~'El\1~~1111~t:lvl1A1111b.rr1h 1~~1CJ '\Jm~CJ'U 
v 

bACJPin~11J1U1\ILL6l'11 'U1~~u.&'Uir5CJ11Pin~1U~ 3 '\J n L~CJ'U 1~~\liJe:Jti~1J~L~e:J~~1\I'El\lfli"l1111i~1CJ 
~'U b'El\1 bb~ ~ii n "iJ fl ~111 fl ~ 111 ~'\J n b~CJ'U 1~ "1i1 CJ b VI~ e:J tl'U vi' 1\11'U vi' 11 ~ f11~ b~ CJ'U ~ 'U bb~'U -dii A1 

' v 

e:Jci 1\1 b tl'U1~uu ~ 111-fr'U ~ 'El'U bb~~ ~1'U m1 ~ 11 "i!A1111b1 n 1}1 e:J\1 "il1 n en"il 11~~tl'in ~1i'Vl CJTW'Y'I'UB bb~ ~ 
" 

~L ~CJ1'll1ru 1111 ti'Vll't~ e:J\Ine~'U1111 tl1 i"il~\1 m1611'1\lbb~'U m1~1'1fl11L~v'U1~1~~1L iJ'Um1'El ci1\l Ltl'U 
v "' v 

.... . 
Lvhnu o. 71 Vlmvo-:J~L~v'UiiA1111n11VIu1'Vl1-:Jm1b~CJ'U111n'li'U1e:JCJ~~ 71 ~\I~'El~'~A6lmnu\11'Ui~ CJ 

v 

"Umm~rum~ m1\lf1~ (2550) ~1~.W~'U1 Lb~'U m1~1'1 m~L~CJ'U~ LL uu~u L~1~'Vl1\li'Vlv1m61~ ~ L~'El\1 
v 

611~~~~1CJmi'I-L'U61 "lle:J\I'\Jm~v'U.&wJ'Liv11Pin~1U~ 11~iiti1~~'Vl5.n1'Y'I~111Lnru-vimm~1'U 80/80 
~ 
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Cl.l ~ d 

5.2.2 e.J~i'lll'l'VI5'VI1-:Ifl1'H ':iEJ'IJ 

c.JG'l~li'J'Vl~'V11·:Jn1':iL~tJ'IJ'!Je:J-:n!m~mJ.a:'Ul!umJ~mntJ~ 4 VI~'IL~tJ'IJ~·:mm':i..ij'l'lm':iL~tJ'Ui 
4 Q, ~ I I .o:::'iil I ell IV 0 V QQ..::J V d t.l QJ' 

bb UU?IU b?I1~'Vl1\I'J'VltnP11?11'l':i ~\ln'J1fle:J'!Jb ':i tl'Ue:Jtl1\lli'Utl?l1fl qj'VI1\I?I~I'l'VI':i~I'JU 0. 05 'll'l?le:JI'lfiG'le:J\1 flU 

?lllll&i~1'1J~~'I11 L ~ e:J'Ili1'0J1 nm':i..ij'l'l O'OJ n':i':illn1':ib~tl'IJ ~bL uuau L?I1~'V11'1l'VI tl1P11?11'1{ ~'lb?l~ll1 ~ 
~ ~ 

ir m~ tJ'Uii~'J'IJ ~'J l.J 1 'U n 'OJ n':i';il.J'VI fl~'IJ 111 e:J'IJ b tJ 'U f111L U'IJ 1 ~ir nL~tl'U 1~ L~ tl'U~~'J tJ ~'J'!Je:J\1~ L~ tl'I.He:J\1 , ~ ~ 

irm~tJ'U~e:J'Iaufi''UL?I1~VI1 ~11T'il m'J'OJ?Ie:Ju bLG'l~fl'Ufl11~1tJ15m11'i1'1 1 'OJ'Uv111~irm~m.nnl'l 

fi'J1l.J L -rr11 'OJ bbG'l ~ bnl'l m':i-ru ~fi'J 1l.J~J'U e:J ~1-!lii fi'J 1l.I'VIl.J1 tJ ~'I ?11l.J11~?1~1\Ie:J'Ififi'J1l.J~'!Je:J'IiJ fl b~ tl'Ube:J\1 
~ ~ ~ 

m'J'OJ?Ie:JU f111'Vll'lG'le:J'I bL~TU1c.JG'l~L~l.J1..ij'l'l1~umtJ'UVI~nm1 Lb'U'J~I'l LbG'l~e:J'Ififi'J1l.l~ (?lmu'U 
~ 

~'IL?I~l.Jf111?1e:J'UlVltl1Pl1?1111{LLG'l~b'VIfl1 'U 1G'l ~' 2556) 'Ue:Jfl'OJ1fldm1aUL?I1~•/htJ 1 ~iJnL~tl'U L~vl1'11'U 
b U'U n~l.l bbG'l ~ b~tJ'U~~'Jl.ltl'U 1~ii1e:Jm?l bbG'l m tJ ~ tJ'Ub~tJ'U~ilu b ~ e:J'U 1 'U n~l.l v111 ~ir m~tJ'Uiifll 1l.l ~~ n 

, 'U 'U , 'U 

e:Jt.J1n~~~b~tJ'U (n'Um11ru ?lntlrw5, 2551) ~·HU'Uc.JG'l1 ~irm~tJ'Uiic.JG'l~l.I'J'VI~Vl1'1n1':ib~tJ'UVI~'Ib~tJ'U 

?I'I;'U ~'l?le:JI'lfl~e:J'ItlU\11'Ul..ij'tJVIG'lltlb~e:J'I L"li'U '11'Ul..ij'tJ'!Je:J'I'J'j'J~ P1~1v-~~ (2558); ?I'!J11'11 ~eJ L"lltl11"ll 
~ ' ' 

' ' G 

(2 55 8) VI~ n"~S1 c.J G'l m1-;ij 1'1 m':i b~ t~'U ~ bb uu au b?l1 ~Vl1'1l'VI t~1m ?11'11VIii l'i e:Jc.JG'l ~l.J qVJ5'VI1'~ m 1 b~tJ'U 
< ' ' 

v-~u··.hir m~ t~'Uii c.JG'l ~llt]VJ5VJ1'1 m1 b~ tJ'U ~-:~ n-:i1 ri eJ'Ub~tJ'U e1 ~ 1-:~iiir t1~1A' '1JVl1'1?1~&iVI1~\ilu o. 05 ~'~ 

?leJ l'lfl ~ eJ'I tl'U'11'Ul..ij tl'!JeJ'I?I';i'J 'j'j ru U'J ..ij''UVJ{ (2555) ~1~~ fl'IS1c.JG'l fl11?1e:J'U bb uu au b?I1~VI1fi'J1l.J~~ii 
~ 

G ' I QJ <Q. d <Q. t{ I c:il l.lo:::::t. d' ~ d Q.l d' 

1'1 e:J c.J G'l ?Ill t]Vl5Vl1'1 fl1':i b 1 tJ'U 'JVJ tJ 1 Pl1?1111 1 n ~l.l ?11 1 ~ m 1 b ':i tJ 'U ~1 'VI tJ 1 Pl1 ?11'1 1 b 1e:J 'IV'I"ll bbG'l ~ ?11'1 'J'!le:J-:~ 

ir m~t~'Ui'Ut11~ ~l.l ~ m~ntJ~ 1 v-~u-:i1ir m~tJ'Uiic.JG'l ~l.l 'JVl~Vl1'1 m 1 b~tJ'UlVltJ1P11?11'11VI~'Ifl11 b~tl'U 
"-:~n-:i1 ri eJ'U n 11 b ~ t1 'U e:J ~ 1-:~iiir t1 ~1A'ruVJ1'1?1 ~~VI 1~ \ilu o. o 1 bbG'l ~ ~'~" e1 l'lf'l~ e1-:~ ilu '11'U1-;ij t~'lle:J-!!5ru ru'U ~ 
'\J llJ IU IU 

l1l'VI V51'Uvl (2559) ~~ mnc.J61 m1-;ij 1'1 n11 b~tJ'U 1 bb uu~u b?I1~'V11fi'J1l.ITII'ltJ 1 i"lll'lfl11?1e:J'Ut.J':i~neJu 
~ ~ ' 

I t{ V I 

l"ll1lVJ tJ1 P11Ml1VIii l'i eJ e.~ G'l ~l.l t]Vl5VJ1'1 m 1 b~ tJ'U'!le:J'Iir n b~ tJ'U-ti'U 'lJ 1~ ~l.l Pi fl'IS1U V1 5 v-~u -:i1ir n b~ tJ 'U 

"il1'U'J'U~eJ tJG'l~ 94.00 '!le:J'Iir n b~tJ'U~'I'VIl.ll'l~1~-rum1?1eJ'Ubb uu~u b?I1~'V11f'll1l.ITII'l tJ 1 i"lll'l fl11?1e:J'U 
~ ' 

i.l ~ ell V ~ .<:::!11 I I d I d CV 0 IV c:a.Q,d 
'jeJtJG'l~ 80 '!Je:J'Ifl~ bb 'U'Ubl11l.J bbG'l~l.Je.J6l?ll.lt]Vli5Vl1'1fl11b 1tJ'U~'Ifld1fleJ'U b 1tJ'Ue:JtJ1'1l.J'UtJ?I1flqJVl1'1?1~111Vl 

1~\ilu 0.05 

1 'U~'J'U'!leJ'If'l~ bb 'U'Ue.JG'l~l.lt]'VI~VI~'Ib~tJ'Ul bm1~'l-11'11l.lb ile:J'VI1 ~e:JtJ v-~u11 b -de:J'V11~irn b~tJ'U 

iifl~bb'U'Ue.JG'l~l.I'JVl~l.l1fl~~l'l ~e:J b.QeJVI1~e:JtJ~ 5 n11bU~tJ'UbbUG'l'l?li11V'Ib'1lG'l~ 1e:J'IG'l'll.l1~eJ b.QeJ'VI1 

~ eJ tJ~ 1 b'1!G'l ~ LLG'l ~Vl ']'IS~ b'1!G'l ~ ~'I fl11~ ir flb~ tJ'Uiifl ~ bb 'U 'U 1 'U b .Q eJ 'VI1 ~ e:J tJb~e:J'Idl.J1 fl~ ~ 1'1 e:J1'0J b U'U 

b v-~11~ b U'Ub~e:J-:~~ b -rr1 h~1 tJ hJslluie:J'U hliif11Pi'v-~vi'~ tJ1 n bLG'l~fl11~1'ln'OJ m1l.lfl11 b~tJ'U nvi\ ~e:Jl.l 1tJ-:~ 
~ 

b -rr1 tl'U~l111 '1~'1 iJ flb~ tJ'Uii~l'U ~ll.J 1 'U fl11Vh n ~ fl11l.IV) fl~'U 111 e:J'U bLG'l~ 1 'U~'J'U'!J eJ'Ifl~ bb 'U'Ue.JG'l ~l.ltj'VI~ 
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VI"'~L~E.J'U1 Lf'l'l1~,.,~1l.J'l~~'U'Vit)~m'll..l 1 'ULL 'U'UVI~G'Iel'U 'Vi'U'hun L~~'Uijf'l~LL 'U'Uc.J""'l.Jt)VI~l.J1n~~~ 1 'U 

'l~~'UV'I')~m'll..lf'l11lJLaU11"il 'la .. :m-:Jl..l1fiam';ith~~nmi LL"~m';i1Lf'l';i1~'1-1 ~1l..l~1~'U L~eJ-:J"il1m~~u 

'Vi')~ m';il..l~~1 ~ ~ 'I! n L~m.t"il ~G'I1l..l1';it;l'Vhiaaau 1~~n11';i~~'UV'I')~ m';il..l~mn 
II II Cll II cal & 

5.2.3 fl11l.Jn11VI'U1VI1.:1n1'H"3~'U~1'Uc.J"fll.JC]VIG 

'I! nL~ ~ 'U ..r ~.ff'U ij f'l'J 1l.J n 11'VI '\J 1~ 1'U e..J m;'l..l ')VI tVJ1-:J n1';i L~ ~ 'U L tJ 'U 0. 71 ~ ~-J1iJ 
f'l'J1l.Jn1'J'V1'\J11 'U';i~~'UG'I-:J ~-:JG'Ia~f'l~ a-:Jtl'U-:J1'Ui~ tJ'Ua-:J'Vi';ioWlJ~ bQ~lJ'U1~ Lb~~-daVJV'I~ tlt;l.I'Vlb'll~ 

" 
(2558) ~n~1m';i~~'U1e..~mrl..l')'Vlt'Vl1-:Jm';iL~~'ULL~~fl11l..lfi-:J'Vl'U1 'U n1';iL~tJ'Ui L~a-:J l?l~tJ.n1V'I'Ua-:J 

~-:Jil~i~ 'Ua-:J'I!m~tJ'U.ff'U:ir5tJl..l~n~1tJ~ 4 ~'JtJnlilm';il..lfl1';iL~tJ'U~LL'U'U~'ULG'I1~ 5 ~'U V'I'U11'11m~tJ'U 
" 

e..J~"'l.JO'Vltilfh'\J a ~~?f ~fi a fl ~l.J ~ a'U ~-:JiJ fi'J 1l.J n11V1'\J 1'Vl1-:J fl1';i b~ tl'U a d1 'U ';i~ ~'U fl~1-:J 611-:J ?11 L 'VI~~'V'h ul 'I 'I 'V 'I 

1 ~ fl ~ lJ ~ a'Uil fl11l.J n 1'J'VIti 1'Vl1-:J fl1';i b~ tl'U ,j' at)~ ?I~ b 'Vi ';i1~ ,r fl b~ tl'U 1 'U fl~l.J ~ a'Uil ~ fl tJ .fl1'V'l1 'U 
' ' ' 

l.J1flfll1fl~l.J5'U 'l vh 1 ~,r m~CJ'U 1 'Ufl~l.Jbrl-:Jilfl11l.Jn11'VIti1'Vl1-:Jfl1';ib~CJ'Ul.Jlfl~~~ ~'J'U'I! m~CJ'Ufl~l.J 

'lh'Uflm-:J 1~L~ tJ'U-rl lJVi~alJ tl'U b ~a'Ufl~l.J btl-:J iJfl1';ibb~ fl b LJ~ CJ'U~a?f1';in1';i~'\.JV'I'U'Umi'I'U La-:Jtl'U b ~a'I.J 
" ' 

'Vl1-:ln1';iL~CJ'U 1n~LfiCJ-:Jtl'UUf1b~CJ'I.J 1 'I.Jfl~l..lbrl-:J (G'I'll1m ~a 1'Ut!';i1'll, 2558) Gli-:J?Ia~fl~a-:Jtl'U-:J1'Wi~CJ'Ua-:J 
' ' 

?15 e..J~~LL~~~n~~~ ?f.fl1'Vi';i (2554) 1~~fl~1fl11l..ln11'VIti1'Vl1-:Jfl1';ib~CJ'U L~a-:J m~-L'UG'I 'Ua-:Jum~CJ'U 
' ' 

fl1';iL~ CJ'I.Ja Clb 'U';i~~'U~6'l-:J ~'J'U'I! fl b~CJ'U fl~lJ~a'UiJ~ fl CJ.fl1V'I1 'I.J n1';ib~CJ'U~~1 CJi5fl1';i~'U b6'l1~'VI1fl'J1l.J 
'U 'U 'I 'U 

~em '1 'ULnruo/i'tJ1'Uflm-:J LJd~ nau tl'Uilfi'J1l..l6'l'U 1"iJ 1~~Aa'Ui1-:J~1 ~-:Je..J~ 1 ~fl'J1l..l n1'J'VIti1'Vl1-:Jfl1';iL~CJ'U 
" " " 

' .., 0 

f'la'U'U1-:JI'I1 
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5.2.4 fl111Jflolll'I1J l 'Un1"H~ti'Ul.i11Je.l~allql'l tl'l1./ln1"a'L~t11J 
d CV ~ .c:l Q.l Qj ::::: c:J d .o::::rl I I Q.l 

fl~bb 'U'Ub1l"V"lle:J.:!e.Jt;'t?fl.J(j'Vlli'V11·:1n1'H 1ll'UV!".:!b 'SV'Ufi'S.:!'Vl 2 '1f.:!l.Jf11b'V11flU 3 L69 "~(;'!.:! 
V I IJ' t/ 

liJ1flfl~.:!bb'Sfl 0.34 Lliml1fl~bb'U'UV!~.:!b~V'UVJ.:! 2 fl~.:!l.l1L'IJ~mJLVivu~1Vfl1'S'Vl~?le:JU t-test for 

dependent sample 'WU'hhJLLI'lfllJl1.:!tl'U~-s~~u 0.05 LL?I~.:~1~L~'Ul1'11m~v'U~1~~um-s~~ 
.c:l II' .dl Clro ~d VII cv .f .c:i .J 

n1'S L 'S V'U'S LL UU ?IU L6'11~'V11.:!"J'Vl V1f'l16'1 l'l'Sl.Jfi"J 1l.J fl.:!'Vl'U"lle:J.:!fi"J1l.J 'S~1'Ue.J" ?ll.Jf'l'Vlli'V11.:! n1'S L 'S V'U 'If.:! 
~ ~ "I 

?le:J~fiGi'a.:~nu?ll.ll.l~~1'U~vY.:~ 11 ?11L Vfl'l~vh 1 ~'t!m~t!'Ui1m1l.lfi.:!'Vl'U"Ile:J.:~m1l.l~ L~e:J.:!l.l11iJ1n'11m~tJ'U 1~ ... , ~ 

L~ V'U ~~1 t1 fi:u n-s-sl.l~1~ ".:~li a'IJ n'\J~ ~.:~ n -s~u"J'U n1-s LVI~ 1-d L U'U n1-s L~V'U ~~~a.:~ a 1 ~ t1 n1-s'Vl1.:!1'U 
~ ~ ~ 

~"Jl.ltl'U"Ile:J.:!?Il.le:J.:!Vf(l1m'h'U 't!m~v'U~.:~:u~'<il1Ldavn1~~ (?1"111m ~a1'1lv-s1"11, 2558) L'li'U m-s?l~1.:~ , 

Ll.J b~(l b'lf(l~ n1'S'Vl ~" e:J.:) fl1'Sfal fl'1~1 b 'lf(l ~~1 v flGl e:J.:)Ii](l 'Vl'S'Sf'lU b U'U\ll'IJ '11 flb~ V'U 1~v11 fl11~U b6'11~V!1 , 

m1l.l~L ~mJ1l.l11 -il'L U'ULL'U"J'V11.:! 1 'Ufl1"Se:JBU1Vfl11'le:JU "llt11Ve:J.:!Flfl11l.l~~Lfi~~'U~fl1"Svl1fi:um-sl.l~ LU'U 
~ ~ ~ 

~u 5-s-sl.J IJl 1.:1 1 ~1 v l'l'Ube:J.:!~ .:~ Vll.J ~ ~ .:~ Ln ~ b u 'U fl"J 1m ·ih t:u ~ bb VI :u 1.:~ m '1i b u 'U b ~ tJ .:~ n1 1vi e:J .:~'<il1 

(~'11m'W1 B'U'V11U 1'1 'j LL(l~?f'Vlli'U 1 'IJ" e:J~?IlJU1tU' 255 8) vl11 ~'11 flb~t.J'U Lfl~ n11b~ t.J'U n 'Ui5fl11 
, , 'V 'IJ 

LLnDru'Vl1 L~t!'UTI 'Ufl11~1t.J 1e:J'Ufn1l.l-rl. u1-b1 'U?Im'Um1ru1 V!l.i ~.:~J'U~.:~~.:~L?I'1llfl11l.l?l1l.l11t1 1 'U~1'U 
v ~ ~ 

fl11L~t.J'U~ ~ .:~~ L~t.J'U~e:J ~1.:~i1m1l.!V!l.l1t.J liJ~tlmnu'\J'UVi n1 'U'Vltl1 t.Jfi"J1l.l~11:::t.J~ t111"1le:J.:!?Il.le:J.:J LL(l~ 
~ ~ ~ 

6'11l.J11tl b~t.J fl m1um1 m~an b~e:Ji1~-:Jb ~1'11 flil1tJ'Ue:JfllJ1fl'j~~'U liJ~vl11 'l~\fi~m1m~~n 1~ ;.:}fn1l.J~ , ~ 

~l.J1'\.J (Bru'U~ Vf(le:J~fl1 bb(l:::flru~, 2555) ;.:!?le:J~flGle:J.:JtlU-:!1'Ui~tJ"lle:J.:!"J1'U'11 L;fi'e:Jele:J'U LL(l~b?I'Ue:J oUt.J~lJ~ v , , 

(25 57) bb(l ~ ?1'111~ 1 ~ e:J 1'11 tJ 11'11 (2558) 1~Pi fl~1 b~ t.J"J nu fl1 1llfl.:!Vl'U"IJ e:J.:) fi"J 1l.J~"IJ e:J .:~'!! flb~ t.J'U liJ 1 fl , ~ 

Qlj i..II.J' ~ o<:::il II' odl .t::lt. ~ II' I V .:£ d 

fl11 L 1 t.J'U 1~1 tJ flliJ fl11l.J fl11b 1tJ'U 1bb 'U'U?I'U L?I1~Vl1-:!l'Vl t11f'l1?11'1 1 bb(l"J'W'U"J1e.J (l ?ll.Jf'lV15Vl1.:1 fl11b 1t.J'U 
~ ~ "I 

Vl~.:lb~tJ'Ub?l~liJbb(l~Vl~.:lb~tJ'U~1'U 1 'IJ 2 61'1J~1~ 1l.JLL!'lfll?i1-:Jtl'U e:J~1-:Ji1't!mf1rl~'Vl1.:!?1~~~1~~'U 0.05 

;.:~bb?l~.:~ 1 ~b ~'U'-J1't!n L~m.~i1m1l.lfl.:~'Vl'U 1 'Ufl11b~tJ'U~1'Ue.J(l61l.Jq'VlB'Vl1.:~m1L~tJ'U 

5.2.5 fl11l.JW.:!'WB bliJlJle:Jfl11"~~ fl11" L~ti'U~bb U'U~U b"1~'V11.:!1'Vlt11A1"1'1~ 
'U 

m-s?le:J'U~ L U'U m~'U"J'Ufl1"SLL?I"J.:J'Vl1fl"J1l.l~~:u:::-d"J t1 1 ~'t!n L~t!'U 1~r-1'U'W'U m1l.l:U'1.:~1?11.:~ 1 ~1 t.JI'l'UL€1-:J 

'11 m~t.J'U 1~i1'1J-s~?I'U m-srul'l-s.:~ 1 'U m-sL~tJ'U ~ 1~~"Jl.l fi:u m-sl.l n~l.l LL(l n L 'IJ~ t.J'U m 1l.lfl~ L ~'U '11 m~t.J'Ui1 
~ , 

B?l-s~ ffiam?lf1~ 'V111 ~~'L~t.J'Ui1m1l.l?I'Un?I'U1'U ?11l.l11t1'\.Jn~fi:u m-sl.l 1~a~1.:~i1'1J-s~~'Vl6m'W 'V111 ~ 
~ , ~ 

fl11L~t.J'U ll.Jtl1L ~ e:JV!tl1t.JLL(l~ijm1ll?I'U fl b~€l~liJ11t\J111t.J-t'e:J'W'Ul1'1! fl b~ tJ'Ui1fi"J1lJ.W.:J'W e:J bliJi56'1e:J'U , 
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fia 't!m~fl'U 1~fim1~LL[:.J'UVhnu~'"Jfl~'"J Lt!~ LLrt~'t!m~v'Ui~n~\J1f.l LLrt~ii~~~~ 1 'Un1~L~f.I'U ~tJ~fl~tJ~ 
n\J~1'U1~£J"Ut!~~6 [:.Jrt~ LLrt~~n~~~ ?f.fl1'W~ (2554); ~~'"J~~ru 'IJ'"J~'U'Vl{ (2555) v1~n~11'n1l.ly;~ 

' ' 

1'U~~~\Jl.J1nLLrt~l.l1nv1~~ fl'Und';i~t\J ~n~'U5 (2551) mh-rhm~~~fl1~L~f.I'U~LL\J\J~\JL~1~VI1 
• \1 

rt'"J1l.l~-d'"J£J 1 \Xirn L~fl'U 1~vh~1'UL U'U mll.l LLrt~L~fl'U~~'"JWl'U 1~ffiam~LLrt n L 'tJ~fl'UL~fl'U~n\J L ~a'U1 'U 
'U , 'U 'U 

ncil.l vh 1 Vf'!!m~CJ'Uilm1l.l~~naCJ1nv1~U~ L~CJ'U LLr~:::v1611!9'rum';i~t'ILJ~~fl1m~1 'UVlB~L~fl'U 1 VILLI'\ mh~ 
' 'lJ ., 

lil1nL~l.J 11'1CJ 1 Vf'\Jm~CJ'U 1~LI"1~ B'U 1 Vlll'\6'l Bt'lb'"Jm Vl~tl~~VlB~ L~CJ'U 1 Vf L"l11 lllJ?Hl1'Ufl1';itU1 'Ufl1';i L~fl'U~ 
\1 

~ V d I l/ i.l IJ.c::~t, V I Q.J d V d 

lil 1 n t:-J" n 1 ';i 1 lil CJ 'V1 n" 11 :w 1 'V 1 '~~'~ 'U t:-J lil 1 CJ 'W LJ 1 1 n 1 ';i lil t'l n 1 ';i L ';i CJ 'U ';iLL LJ LJ "LJ L i:1 1 ~ 'Vll-:~ 
'lJ 'lJ 

l'n1l.l m::: ~a ~a ~'U 1 'U fl1';jL~CJ'U:W 1 n:ff'U '!! n L~CJ'Will"lll:Wn~ 1 LLi:1~~1"11 ll.l fit'! L~'U 1 'ULL~" ~ ih m';il.l 

tin L~CJ'U ncil.lbrl~ 1~ LL u~u'ULL6'l:::-d1CJ LVI~a'!!m~CJ'Uncil.ln"1~ LLm~ncil.leJB'U vh 1 VfLJ~';iCJlm~1 'Ufl1';i 
' ' ' 

iJ?f'"J'U ~'"J:W 1 'U nlil fl'j';il.J fll'H~CJ'U~'Vl n.ff'U 1'\tl'U 1~a.f\'tJ ';il CJLL"::: Lb" m 'tJ~ CJ'Ub~ CJ'U~lllJ b~ B'U ., 1~Vll 
'U, 'U I 

n~U fl'j';i:Wvil'i'm bl"l~B'U 1 VI'"JI'\" Bt'l L 1m Lb" :::m';i~\r n L~CJ'U 1~il1B fl1i:1Vhfl1';iVlt'l"m~'lb U'U~'Ivi'!! m~CJ'U 

hifivCJiJ1B fl1i:11~v'h bb6'l::: 1 'U n~U fl';i';i:W 1:w bt'l" b61J6'l r;i',:Ym~CJ'Ubb~6'l~nci:w 1~-dl CJll'U61~1'161';i1rolt:-J6'l'I1'Ubb6'l~ 
' 

'111 Li:1'UBt:-J6'l'll'U'VB'II'l'ULB'I 1~ i~'IAll:W~ bb":::P1mJ::: vh 1 vr,r m~CJ'Wilm1:Wi:1'V1 'U fl11vll'll'Wv11~ru 
'lJ ' 

' ~ 
l.JBLJVI:wl CJ '\J m~CJ'UiJt:-Jm1:wo'V15'Vll'l fl11 b~ CJ'Ui:1'l~'U bLm:iil"111l.JI"l'I'Vl'U'VB'I1"11 ll.J~ L 'W';il::: dJ'U fl1';i~t'l ., 'lJ 'lJ 

n~Um';il.Jnl';ib~ CJ'U~~ b Ut'11B fl1i:11 Vf'!!n b~CJ'U 1~Lbi:1t'l-:JVI11"11l:W~~J CJI'\'U LB'I ?!-:~ Li:1~l.J 1 Vf'!!n b~CJ'U 1~~WJ'Ul 
'lJ 'lJ 

'W Cll'UVI~ f1;)1'U iJ fl11~ fl~l L~ CJ'U ~~1 CJI'l'U LB-:111'1 CJ~1'U fl1';i LL 'U:::Ullil1 mrS~ CJBci1-:J 1n~:Ut'l '\Jn L~CJ'U 1~ 
~ \1 \1 

tJ m.J'U LL" ~VlLJVll'UiB:w6'l~l il LL LJLJ tJ n~t'11 VI'!! n L~CJ'U L \J~ CJLJ L V1 CJLJ ~ t'IVI:Wl t'IVI~'V B'loVBl.l6'l 1 Vf~1 CJ~ a 
'lJ 'lJ \1 
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5.3 il'emtut~u. u:: 

5.3.1 ilmaumL'lJZL'Un1':i'lh~~n1'a1~ahfl.if 

5.3.1.1 fl':icrG1t~'UfiT~Lt~1h1~ fle:JtJ 1 ~r11LL'U~'l11e:J~1~1n~"lil1l"llru~~'!Tm~E.J'Uv11n\lm':il.l 
"" 

~1.:) 'l LLa~n':i~lJl'U h1'1Tm~t!'U'VInfi'Uil?i1'U'i1l.l1'Un1'~vi1.:)1'Uncil.l L~e:JL~'!Tm~E.J'U ncil.!Lfl.:) 
~ . , , 

ncil.ltl1'Unm.:) LLa~ncil.lae:J'U 1~WI'lJ'U11Jl'ULe:J.:)1 ~lnn~G111l 
' ' ' 

1 'Un11~1LU'Un\lm1l.l 1 ~ilfl11l.!L vt1l1~G11J G11111':it:lvl1n"il m111 1~mu'VIm-d'm~n LLa~fl':i'U'VIn~'U~J~e:J'U ' , 
5.3.2 iJe:J La'Ue:JLL 'UZ L 'Un1':i1~E.Jfl~.:)~e:J1 tJ 

5.3.2.1 fl'l':i'Vh n1':i1 ~tJ L~ tJ'l tl'U n11~11l n11 L~tJ'U ~LL 'U'U ~'U LG11 ~'V11.:)1'VI tJ11"11G11Jl it 'U 
" 

L-de:Jvt1LLa~':i~liJ'U.ff'U~'U '1 L"li'U n11~.:)Lfi11~Vi~1mLG1~ iai L~e:JLU'ULL'U'J'V11.:)1'Un11~11lfl\ln';i':i1Jn11 

L~E.J'UTI ~i:ltb~~'VI5.n1TI~a 1 tJ 
" 
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mJm11ru n'Utnth~~'Vlt. (2558). 5 flW~n<ttru::~h~ru'IJv.:JnT'<i~hml1::'VI1fl1111~ . ~ ~ 

(5 Essential Features of Inquiry). http://sciedcenter.swu.ac.th/portals/25/ 

cocuments/news/5Essential features of inquiry_ Kamonwan.pdf. 30 ~1J'N1V'U, 

2559. 

m1rum1 m1\l~~. "m-a'W\9ll'U1Vi'rrt:l'~m1f1~i~f111~-M~~~~f1111J~·ih 1~~fl\I'Vl'U "llv\l'l!m~mJ 

.ff'Wirtw:ufimntl~ 1 ~~~f111~~V'U~~~'\J'\J~'U~?l1~'Vl1f111:U~", Veridian E-Journal SU. 
'U 'U 

5(1): 255-270; :Ufl11fl:U - ~:U'N1V'U, 2555. 

m~'Vl11\lfln"N15m1. Vf'<i::-a1"11Ururu~nT'<iAm.i1bb'lA\1"111~ w.A. 2542 bb"::util.'tlb~:UL~:u Couu~ 2 
~ ~ 

w.A. 2545). m\I~'Vl'V'l:U'Vl1'Wf11: v\lfim1-rm1\I~'Ufl1~b~~~?l~.tlru~, 2546. 
' ' 

Q.l ct ct,K OJ 

- ---· 'Vl"mllil'abbn'Un"1\ln11An<tt1'tl'UW'U~1'U W'Vl5Am1"11 2551. m\I~'Vl'V'l:U'Vl1'Um: cu d.S ~ 'I 

" .c::.. 0 d ~ ~ .c::lt, v 
'l.!V'V'l'a 1'11'11115. fl1111~111'4'1iV. n~\1~ 'Vl'V'l:U'\1!1'\Jfl'a: flf11~fl~l'11?llil1 ~VS1~\Ifl1tu:U'Vl11'VlV1~ V, 

2520. 

'U\I~n"Nru 'Vl1th~ tm.~. m-al"l1"11~n~m-a:u1n~mm-aL'ia'U~ 5E b~e:~-:~1fl-a\16l~1-:~bb"::vn!1~'tle:J.:J 
• ~ 'U 

' . 
cW"'llile:J n b Ylv.W \9ll'U1 ~"~11t"J'VlB'VI1 \1 n11b'ia'Uu"::u -a.:~~ \IL~ 1 'U m-ab'ia'U1"111~h1'VIa1'tle:J\I 

~ 

:U'Vl1i'VIm~ve:~um1'1151t1, 2553. 
' 

'U'l.l'U1'Vl ~\1'\1!1, im-r~?Ju -irv~'VlB ~~~~11~-r~?Ju ~~n1a h. ~"m-a1-Hm::u1'Um-a~ubm::'Vl1fl11:u~ ' ~ 

bb 'U'U 5E ~1:Utl'U b'VIfliifln11:5'1ilbb~'Uer\11J 1 'U~fl'll b~e:J\1 1 vl~1 bflii ~ii1Pie:Jfl11:U6l11J1'ael 

1 'U m-af.llil1 bfl'a1::~u"::~"~:Ut"J'VI ~'VI1-:J m-ab'ia'U'tle:J.:JU n b'ia'U~'U:IJ5a:uftn<tt1tl~ 5. 

i'VlEJTU'V'l'U5tJ~qJqJ1i'VIm!3!1?11?11:U'Vl1Uru~~?J: :U'Vl1i'VIm~ EJ'Ub 1m1, 2555. 
' ' 

Vi!3l'U1 bb'111J1Jru. A16llil{m-a6la'U: e:~.:~~fl111l~bVle:~~lilm::u1'Um-ab'im..t~ViiitJ-ad1'V15.n1w. 
~ ~ 
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6n1clu~ 11~h1vrnuVi. fi.l!;lfl1'~:5'~n1'H~UU~LL'U'Uil'UL~1~'VI1FI11~-n~ul-H1f~n1':i~vutl'a:me~u 
v~ - Ill llJ • 

11f11'VIV1f11~~iv1ii~v~r~!;lif~q'VI~'V11-IIn1':iL~uu-ue~.:~unL~uu-«uth:m~f1m~ntlv1 5. 

1'VIfJ1'UV'IUth.1~~~1F11f11~~1l.IVI1Ut:U~~: l.J'\ .. 'f11Vlm~~11"!1.f1!)UF11~111rl, 2559. 
0 ~ OJ J.. .c:l a.l ...::., C. A f'd Ql 

fJ:::~m. m':i..-.w.JU1trl!;l~~CI'VI5Vl1-lln1'H1UUU!;l~'VIn't!t~m1FI~L'tf·:n..-.1nm':iv.:! v~':i1n1':i 

bO~tl~mt11LFiii b~tlboUn':i::'U1Un1':iil'UL~1::'Vl1-111'VItl1f11~~{ 1VltJ1'UV'IUthJ~~~1 

... . 
QJ 4' d V tf .c::t..c:l A Q.l .C::.. d Ql tf ~ f{ V' d 

V'l1\l1~U Vl11~U. 15n1':i1"iifJVl1\lV'IC)~n':i':i~f11~~1bb!;l::~\lFI~f11~~':i. V'llJV'IFI"j\lVJ 7. 

n1\lb'VlV'Il.IVl1UFI"j: lJVl11VlfJ1~fJfl~UFI~U'Vl11h~, 2543. 
' 

-r"UmV'I1 auVl1'U~1 bbG1:::?lVJuu1 tlmJ~?llJLJ'aru. "rn1~~u1e.JG1c;rl.JnVJ~Vl1\lrn1L~fJu L~m 1~LJ'U , , ~ 01 
... ... 

I tf Q.l Cl" tJ' d il d C:V 0 Q.l <V d Q.J CL1 ~ 

11\lfl1Vl.IU'ttt.lbbG1~?l~1 WWfl11b1VU1 bb'U'U?l'Ub?l1~ 5 "UU ?l1Vl1'UUnb1VU"lJUl.lliVl.lflfl'tt1 ' ~ 

::'ld tl "" "" .... u'Vl 2", 111~11 ':i::"ql.l1"lf1n1':i ~B'U. 1"iitl 9. (1): 208-216; fldfl-!J1fll.l, 2558. 

h'lb~VUb'U~"ii~m~VlVJm. ':i1tl\l1Utrl!;ln1':itl~u~\l1U h\lL~tiUL'UtlJ"ii~n'ti.W'Vlu1 um':iflfl't!t1 2559. 

fl~?l~bfl'tt: h'lb~VUb'U~'o\l~fl~~VlVl, 2559. 

111..1"!1 L~B~BU bLG1~L~UB iv-rl.ltJ. "rn1ci'lb?l~l.lfl11L~VU~"l.lB\lUm~vu~u:W'5Vl.IPln'tt1D~ 6 ' ~ 

b~B\l 1 'll1~u1~v1-ffm~'U1Ufl11~'Ub?l1~bb'U'Ubbu~'l11", 11':i~1':i'Vl'\bu1~u1VJU1f11~~{ 

LVlFibUb!;lUU!;l::~\lbb1~~B~byjBn1':ib~t1Ui. 5(2): 155-164; V'lt]fl~fllVU, 2557. 

111~ fl~ V'l~. fl1':i~ w.JU1FI11~m~1':i~~1Un1':ifl~1 LFI':i1~~ bb!;l::tr~!;lif~C)'VI ~Vl1\ln1':i b~tiU 
' 

"UB\l'l1m~uu.ffu:Uou~An'tt1U~ 6 L~B\l n1':icl1ti'VIB~~n't!tru~'V11\l~U5n':i':i~ ~1tl'tf~ • • .... 
n"iin':i':i~n1':iL~uuiuuu1'!]:5'mnTH~uui 5 oziu. 1VlvTuV'Iu~tl~qJ~11Vlmf11?lm 

l.IVllDru"~: l.IVl11Ylm~vB'UG111"l.lli1U, 2558. 
' 

"" 6' 
1"i111t:U V'llU"l.l. 1Ci~~1\lfl1':iL~tiU~LyjBA't!tmuf1~1':i':i't!tv1 21. fld\lb VlV'Il.IVl1t!fl1: 

~ ' 
6' 

~G1u5?l~f1~-?lt]'tt~1\l~, 2555. 
1.1 Q QQ,/ .:II c:l d.<::~t. t{ 

G11t! ?l1mlf1 bbG1:::eJ\lflt:U1 ?l1VVI'l. L'VIFIUf>lfl1':i1"iitlb..-.Bfl1':iflfl't!t1. fl1\lb'VlV'Il.IVl1Ufl1: ~11fJ1?l1?lU, 

2543. 

1~U1V'11 1~:r'UV1fl'l1 b'VIFIUFibbG1::n"iin':i':i~n1':ib~tiU~~boUU~b~t1UbUU~hR'ru ~1~Vl~fl~~':i 
q • cu ftJ Q.l llJ 

n1':iAfl't!t1offU~U~1U ..-..fl. 2544. fld\lbVlV'Il.IVl1UF11: V'l~fl'Vl11Ufl11vl~fl, 2545. ... ' 



'V11.:!1'VIEJ1fl1~~i"tta.:~'l1n L~a'U.ff'Utb"::mJAm11tl~ 4 1 -a.:~L~EJ'U~hu~ 1flnm1~ 
el11.flmiia.:~ ~.:i'V11~'Ufl"5"5111i'i111. i'Vl cnilY~'Ulh.l~tyty1~ n'loJ1P11~Wl'alJVI1Uru~IV1: 

lJVI11'VltJ1~tJ?f 1 "1J~tJ5'a'al.J1B'a1"ll, 2552. 
' 

~ ... .., 
~'1416'l.:Jmrul.lVI11'VltJ16'ltJ, 2528. 

?11Vi101~ ~'U1Jlf1~. rt11l.JW.:!Vmb1il"llv.:!Unvia.:~L~El1~ii~af11"5~a.:~Lb~b'UL"ll~el1UleJLiia.:~ 

:[_,wr~m ru1il'UU~. 1'Vl tJTuY~wh.l~runn f11'avleN L ~t!1l.JVI1U ru~101: 
Q.l 'i Q.l v 

lJVI1i'VltJ1~tJP1~'Ufl~'U'Vl'aib 'a~, 2550. 

?tmu'U~.:JL?f~l.lf11'a?fe:J'Wi'VlcnP11?fi01{Lb6'l~L 'Vlflb 'U 16'1 ~. m-a:5'~611'a::f11"5b~EJ'U~n~l.li'Vla11'116'1~{ 
'U ' 
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Vll>i'n~~-am'a~n~n.ff'U~'U~1'U. m.:JL'VIY~l.JVI1'Um: ?ffi1U'U~.:JL?f~l.lf11'a?fe:J'WivttJ1P11?f\01{ 
'U .... ' 

LL6'l~L'VIflb'Ub6'l~, 2546. 

. Lan~1-at.l-a::naun1-ab~mL~~"lleJ1eJ~~ Lb~::au-a11 -at.ILLUUf11"5L~eJ'Uf11'a6'lv'U 
------- 'U 

bbUUi'iUb6'11::'VI1fl1111! (Inquiry Cycle). f1~-:JL'VIYilJVI1'Ufl'a: ?ftl1U'U~.:JL?f~l.lf11'a?fe:J'U 

i'VltJ1P11?f\Ol{Lb6'l~L'Vlflb'Ub~~' 2548. 

. fiiiart-a -a1ai"1J1t~1lb~1l ;i1i'Vlm L~11 1 .ff'U:I15a11~m~nu~ 4-6 n~1J6'11-a:: 
------- 'U 'U • 

" " q Sll.c::. I{ QJ .c:::t QJ C:l 

f11"5b"5eJ'U"51'VIeJ1fl16'1\01"5 m1!'VI~n6'1~"5btn'Un~1-'f11'afln~1 "ll'U~'U~1'U 
'U 'U "" 

l.lVI11vtcn~tJe:J'Um1"1151oU, 2555. 
' 

~"111~1 Yie:J 1 "llm1"ll. m-aw~'U1~~61'11q'Vl~'Vl1-'f11-ab~a'Uu~::rt11l.lml.l1-a"~1'Un1-af1~1 brt-a1::~ 
" ' ' 

"lltl-'Um~a'UoU'U:iJ5eJ11~n~1tJVi 4 b~v-' m-arl1a'Vla~l>i'n~ru::'Vl1-'W'U5m-a11 . • 
i'Vlc.nilY~'W~tl~tyty11'VltJ1P11?fml.lVI1UU!~\01: lJVI1i'VltJ1~tJ~'Um1"1l51oU, 2558. 

?fl.lLntJ'a~ Yl'a~?f'V1Bl.l1P1. "f11'a~l'lf11'aL~tJ'UTI'VltJ1P11?fi01TI'UP1m'aTI'l~ 21 ", 11"56'11"5VI'\.ba1:5'a 
' 'U 

1'VIEJ1fl16'1~{ b'Vlrt1'U 1~~ tt~::~-'bb 1~6l'v11b~vf11"5b~EJ'U~. 4( 1 ): 55-63; l.lm1Al.l -
'U 

iJ~'U1tJ'U, 2556 . • 
?fl.l.!l1'a L ~e:J~e:J'U. "U'a::~'VIBt:.J6'1"1Je:J.:J'aULL'U'Uf11'a?fe:J'ULL 'U'U~'Ub?f1:::VI1fl11l.J~L tl'Umll.J 1 'Uf11'a'Vll'l~B.:J 

'U 'U ' 

l'VIC.I1P11?fl01{", Veridian E-Journal SU. 4(1): 645-651; Yl~'t'}.f11fll.l- ~.:JVI1fl:W, 

2011. 
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?t:u.Un JlVJVlt15ti. m-a1~N~m-af1m~1. Yi:uvifl~~~ 4. mW~'U5: th~?11'Un1'r~:uvi, 2546. 
' 

?11T~'Hu \J1 ~'UVJ~. N~tm-11 m -aam.m uuilu La1::'VI1fll11 :uaviij N~~v N ~a :uqVJ~vnm 1-a L~fl'U 
oiiCio d I Clli 1/Q. d d 4 e./ d cal olll!:lli 

1VIf.I1A1a~-a n~:Ua1'a::n1'aL 'af.I'U'a1VIf.l1fl1a~-a L 'at! -II W"lfLL~::a~1 'tlv-ll'UnL 'af.I'U • v 

.ff'Ut1-a::~:u~n~1uvi 1. 1VJt~1tiv'fu5tJ~ru tmfli m~1 m?t ~1:uvn\Jru~~: ... ... 

"' 0 v ~ &::R Ql c:fQ,I c:t II I dl II 

?ITtJn1'll1n11 bb~~:u1~ 1:01'\.J m11"! mn. ~1'tl1~ LL~::a1-a::m-a L "af.I'U'aLLn'Unm-11 n~:um-a::nT'H 1f.I'U'a 
.,:.s llJ ' \1 

... "' 
1VJt11fl1a~1 ~1:u'VIr;lna~1LLn'Un~1-lln1-a~n~1'ti''UW'lJfj1'lJ wVJoAm1"lf 2551. 

v ~ • 

m~bVl'\"l:U'Vl1'Ufl1: 'll:U'U:U?I'Vlmrun11bn1~~1bbvl-:i'lh~b Vll"l1 VltJ' 2551. 
' ' ' 

Lb?l ~~'U 'l"l:U?I ~'Vli' 'U. N~'tlv -11m -a L~f.I'U~~1 fl15m-ai1u a vu 1 'U 1't11 Lfll ij'tl v-11'11 n L~f.I'U.ff'U 3!of.l:u~ n ~1 
'U 'U 

tl';i::'tl1'tl'U~11. 1VJv1ti'l"l'U5tJ~qJt1J1fl11"11?tm:u'Vl1\Jru~~: ~w1~-:~mru:u'Vl11Vltn~EJ, 

2549. 

< < 

eJ'ru'U~ 'Vl~BI'lrh, liln~l"l~ ?l.fl1'1"l1 Lb~~.:rmnv1~ ~~fl~. "n11Vl~'U1e.J~61:un'Vl5m1L~EJ'U~1tl'lll'l 
" 't 't ul 't 

.ff'U~5v:uPim~n~ 1 ", 11';i?l1';itl';i::'tl:u1"ll1n1'a ';i::~u'tl1~ :U'Vl11'Vlmr;lf.I'Ub'lf111. 
' 

4(1): 265-269; ii'U1fl:U, 2555. 

B.:rt1Jt1J1 ?t"~ 1 'l"l\J~ ~. n 1';ioW ~'U1'Vl n~::m-afi l'lv ~1-llij1~1';iW qJ1WLL~::N~a:uq 'VI ~'Vl1-ll m-at~ti'U 
1't11Lfllij 'tleJ-IIUnL~f.I'U1::~u.ff'U3!of.l:u~n~1uvi 5b~f.ILeUm::u1'Un11L~ti'U~bLUU 

v 

i1 'U L611::'V11 fl11 :Ul. l Vl tnlJ'I"l'U BtJ~ qJ qJ1f'i mn 1"116'1 ~1:U'Vl1\J tu~ ~: :U'Vl1l Vl tl1~ (J"tJ eJ'U bbtl'U, 

2550. 
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·B\.t&1'5EJ1!PimntJ~ 4 
.. .d 

.fl1f1L ~fl'U'Vl 1/2560 

I .c:al lid .d tf ~ Clllc:f..:::., 

VI'U1f!n1~L ~fl'U~'Vl 3 L ~e:l~ L'l!flfl"'..e:l~G1~1J<tl1~ 
'IJ 

L~e:l~ L'l!fl~LLfl:~ Lfi~~G1~1~"1.Je:l~L'llfl~ 1 

a1~::Vi 1 ~.:jiHi1~num::u1'Um~~T~.:j~1~ 

111~~~1'U~ 1 1.1 LoU1hVI'l11EJ~'U~1'U"'.Je:l~~~ii:a1~ f1111Ji.'11J~'U6"1.1e:J~ Lfi~~G1~1~bbfl~VIU1~"1.1e:l~ 
OJ ... 

' ' ' I 4 d.c::::rl4 oC:il 0 Q.l Cl.l d' Q.l d ~ lJ .::!.11 .c::t. oilS d IV 

~~'U'Um~ ., "'..e:J~G1~11"1.J1~'Vl'V11~1'Ui.'l11i"l'U5n'U 11m~'U1'Un1':ii.'I'UL?I1~'VI1fl1111':i ?le:Ji.'l1~i.'I~'VlL'W'U~LLfl~ 
I "' "' 

\111 U1 -ill 'Un1~~1':i~:a1~"1.Je:l~~'Ubbfl~~bbfl~~ii:a1~ 
'IJ 

111~~~1'U 1 8.1 Hfm~'U1'Un1':iVl1~1VJCJ1f"!1MrhLfl~~~1m.nl"l1?1~fl 'U m':i~'U Li.'I1~'VI1m111~ 
OJ 'IJ 

m~LLnUf!:J'VI1 i1Tth1niJm':iruVJ1~5':i~11"1.J1~~ Ln~~'U?h'U 1 'VI~ii~'LlLL 'U'U~LL 'l.i'Ue:J'U ?11ll1':i~e:J6'U1CJ 
LLfl~~':i'dlili.'le:J'U 1v1 i11CJ 1~oUe:J11flLLfl~Lfl~v~iiv~iieJCJ 1 'U"Ih~LJfl1,!'U., L .U1 h-h 1'Vlml"l1?1~~ L Vlfl t 'U Lfl ~ 

"' "' I 

.., ,8 QJ 

~1"1.J11il 

1 1.8 11.4-6/4 L~vni'?l~ LVJfi-Qfl16 v'Llmcl~1-tiltJm':ii.'1~Ln~ m~i'~ m':i61'1':i1:Um1:Ui.'leJ'U , , 

1 1.s 11.4-6/12 ~~LL?I~\le.Jfl\l1'U L~CJ'U~1CJ\l1'ULLfl~/'VI~vv5mmnCJ'dn'ULL'U1fi~m~'U'd'Um~ LLfl~ 

e.Jfl"'.Jv\lLm\l\l1'U'VI~v~'U\l1'U 1 1X~5'UL oU'1t:u 
'IJ 
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~.:~~e:mn~~n~eWii~'VI11fllthh~1um1~n~1L'iJmhtJuvn.b~~'U~i1'U~L~n~"'~'tla.:~~.:~ii:S1~ 11"11.:1?1~1.:~ , .. ' 
'tl8.:JL'i1~~\h~nau~·:w&1'J'U~'I-1a~1J L'iJ~~ 1'i1 b 'VI'W~1~1J LL~~ij'J Lfl~~?l L'iJ~~lJ1U~1.:JLL~ fl~1.:Jtl'U 

' " 

4. 1~~'1.J1:;t;~.:Jflfl11L~£l'U~ 

4.1 ~1'Ufl'J11l~ (K) 
" 

1) uan~n~ru~ 1fl~.:J?l~1.:JLL~:;Vl,j'1~'tla.:J~'J'U~1.:J1 'tleJ\IL"Il~~ 
I I .. 4 6'0.1 ~ 

2) 'U8flfl'J11JLL~flm.:J~~Vl'J1.:JL"IJ~~'W'tlLL~~L"IJ~~"'~'J 

4.2 ~1uV!n~:::m:::u'Jum~ (P) 

?1~1\1 bl.JL~~ bfl~\1"'~1.:JL"IJ~~~~l LL~~L"IJ~~~'tl 

4.3 ~1'Uflru~n~ru:;e)u~.:~tJ~:;?f\lrol (A) 
' 

1) iJG1'J'U~'J1J 1 'Ufl1~'01n-;u m~1lfl~1J 
' 

2) 1iJL~tJ'U lJ.:J~'U 1 'Ufl1~'01.:!1'U LL~:::L"'1:::LL?l'J\I'Vl1fl'J11JTI~ 
' " 

4.4 Vfn~::: 1 'Uflll'l'J~~~~ 21 (P) 

1) tJ1L?l'U8oU81J~ b~tJfl1~L~tJ'ULL~:::m~'W~ 
" " 

2) iJVfn~:::m~vi1.:~1'U~'J11nu 

3) iJVfn~:::m1f1~1Lfl~1:::~ 

5.1 b"IJ!;l~\.h:::neJ'U~1~ bfl~.:J"'~1\IeJ::: 1 1th-:JLL!;l:::lJ'Vl,j'1~e:J::: 11 

5.2 bfl~\1?1~1\l'tlel\IL"Ilml~'tlbL!;l:::L"IJ!;l~~l'll Lb~fl~ll\ltl'U'Vl~ahJ ach\lb 

... "" Ill 
6. fl:ijfl'J11Jfl1'H 'a£J'U~ 

ml'JtJfll~L~tJ'U~~ 3 L~eJ\IL"Il!;l~'tleJ\I~-:JiJ:S1~ VlU1tJcieJtJ~ 2 L~a-:J1fl~\1"'~1\l'tla\IL"Il!;l~~~m~1~1tJ 
" 

6.1 fl1~~-:Jh-;u~~e:ltl'Ufl1()11J'VJ1\11'VIt11fl11?l~i 

1) fl~1~trm~tJ'UvJ11un-;um~1l~ 1 ~au~ 1 'VI'U'VI'J'Ufl111l~L~1l L~a~~1-;u?!aum111~~1~ 
" " " 
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2) f1'j 1 ~'IJ nL~tl'U"1h tJ n\wJitJ'j1 tJI"hmlJ 1 'U lun~n';J'jlJ 1~tJ'Vl nf1'U~~~B.:J?f'jtJ1~11 .flTVi~ " . . 
L i1'U ~1nn~ eN~(;'l'VJ'j'jPJtJB L~ nl'l'jv'I.J'Il1~~V'I'U 1f1'j.:J?f~1-:J~'UL ~lJ~'U LL(;'l~~U'j1£l(;'l~ L~tl~"I.IB-:1 1f1'j.:J?f~1.:1~ 

' 

3.2) L"llm=iiinT~~~m';JmtJ 1 'UL"1lr;1~B~1-:~ 1 ';J ~-:~~1';J.:J~ll'lv~1~ 

3.3) Lf1';J.:J?I1'1-:~Lvt6'i1-d'ii1f1';j-:J?f-!1-:~1~u1-:~~~u 1 'WL"Il(;'l~'Vlm"ll(;'l~ LLm~ Lf1';J-:J?f1'1.:~1~u1-:~~ 
' 

~'U 1 'UL&Il(;'l~"l.lm~-:~ii~11'lu1.:~'1Ju~L vh,!'U 

6.2 n1';J 1 ~m 1lJG'11i"lrun'U'Vl~ n:01'U~?feJ~f1~ B-:1 nu!"\'1tnlJ'V11-:Jl'VltJ1P11?fl'l1 
v "' 

2) iJ n L~tJ'U LL~(;'l~ n6'il.l~'U Qm n L ~ B~lil ~?f-!1-:~ LlJ L~(;'l L"1lr;1 ~ ';J~vt11-:JL"1lr;1 ~~'IJ'Vl~B L"1l(;'l~IKI'l1 
' 

irm~tJ'U(;'l-:Jiiv?f~1-:J LlJL~(;'l~~'UQmn 1~ 1~tJPin~11i11n 1 'UA11lJ-! L~v-:~ 1m-:~?11'1-:J"1.1B-:JL"1lr;1~ LL(;'l~VltJ1~ 
" 

n1'jvJ1-:J1'U 1 o 'W1Vi LLr;1~ 1-ffnm 1 'I.Jfl1'j?f~1-:~ LlJL~r;1t)';J~lJ1ru 60 'U1Vi 

6.3 n1';J?f-!1.:~fi'1B5'U1tJ'V11-:Jl'VltJ1P11?fl'l11i11ntl';J~~n,;~m'U~~'U~'U 

UnL~tJ'UI'leJ'Ufl1tnlJ1'W1'Ufililm';JlJ~ 1 I'IB'U~ 2 n1';J?f-!1-:J1lJL~(;'IL&/J(;'l~ LL(;'l~~1lJtl'UeJJlU';J1tJ 

Lbr;1~tJ1L?f'UB~r;1.:11'U'1JeJ.:JI'l'ULB.:I filiJm';JlJ gallery walk 1-ffL1mU';J~lJ1ru 20 'U1Vi 't!m~tJ'U?f1lJ1';Jfl 

l~1n,;.:J1'U'1JB.:IL ~B'U 1~ 't!m~tJ'U 1 ~fl~LL'U'U n6'ilJ5'U L~tJn1';J 1 miJlB~lJ~1 h G'11vt1'lJ~(;'l.:J1'U~'t!m~tJ'U 
' 

1) 't!m~tJ'ULL~r;1~n6'ilJPin~11 'Uf111lJ-! L~B-:1 1m-:~?f1'1.:!'1JB-:JL"1l(;'l~ LL(;'l~VltJ1~ LL(;'l~Vl't!.:J~BL~tJ'U 
' " 

?f?f1'Vl. L~BI'leJ'Ufl1fl1lJ 1 'U 1 'Ufililm';JlJ~ 1 I'IB'U~ 3 L~B 1 ~'t!m~tJ'U 1~-rrv?f';Jtl11Lf1'j.:J?f~1-:J«'U\11'U"1.1B.:I . ~ 

L&~J(;'l~LLU.:JLU'U 3 611'W1vtt1JI ~B 1) 611'U~v1B~l.IL"1l(;'l~ 2)1&~J1'Vl~m~l.l 3) U1LA~tJ?fL~tJ't!nL~tJ'W 

?f1lJ1';JflL ~tJ'U~.:IlJ 1 'U-0'Pl'U1m.:~?f~1-:!'1JB.:J L"1J(;'lr;11~B~1-:J fln~B.:J 
" 

2) 1~'t!m~tJ'U 2 n6'il.l ~?f~1.:!LlJL~m"1l(;'l~~'1JLL(;'l~L&IJ(;'l~~l'll Pin~1~1l.ltl'U L~tJI'IB'Ufl1fl1lJ1'W 
' 

nliJm'jlJ~ 1 I'IB'U~ 4 L~B.:J Lf1';J.:I?f~1-:!'1JB.:IL61l(;'l~~'llLL(;'l~L&/J(;'l~611'11 L~B1~'t!m~tJ'U1~-rrv?f';JU~1lJtl'Ul1 
' 

ii1f1';J.:J?f~1.:~1VJu1.:~~~u 1 'UL61mMl'llLL(;'l~L"1l(;'l~61~'~1 LL(;'l~ LA';J.:J?f~1.:~1VJu1.:~~~'UL0~1~ 1 'UL&~J(;'!Mh t--1~B 

L&/J(;'l~611'llb'Vh,!'U b'V'j';J1~L'Vll'l1~ 
' 
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1.1 n~a\l'OJ~'Vlc.ic.if'lu~iJ rh;i''l'lltJ1 tJ61\l61V1 hru'OJ'OJD'Wfiam1a'l'll'WV11V1 i:Jrh~'l'llmm vh 1V1 

, 'U 'I 'l 

86 



~el'I.J~ 2 :u1a~1.:~1:ub~~b6ll~r;ln'I.Jbflel:: 

1. 1-Mirm~CJ'I.J~~1\Ib:Ub~~b~~~~irm~CJ'I.J~'\Jumn 1~ b~CJi:iert.lmru~\1~8 1 ud 
"' 

1. ~'I.J'l11li''W ~~1'~1 

4. m~~TI~b~b'\J~ 

7. ~b:u~n ~HI 

' 
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5. m~m~"''~ 

8. m11m 

3.1~i:u'W'U 

6. m~m~ A4 ~~1'~1 

9. nT"J 
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2. irn b~CJ'U~\Ii:i8~~1\lb:Ub~~ b~~~'W~8:U~\I bm'\J~ 1m\1~~1\I'V8\Ib~~~ bb~~85'1J1CJVI1J1~'V8\Ibfl1\1~~1\l 
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'l 6'd Q..l q i.l d 

1,:1Jb~~ b~~~'Vl'Wnb 1CJ'U~11\Ifl8 ................................................................................................................. . 
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1:w 1fl1Vll'U6l 
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16(! 1 'VJ6(jeJ6'j 

h1'U16(!:W 

" 

~ d 

'Ulbf16'1CJ?I 

iJlAffi:mr?l 

16'116(!16(j:IJ 

~'l1'1b6(!6l~ 

LB'U 1~'V'lm?l 

'V'l6'11?1~~ 

16(!1'Vl?lbm6'11?1B'U AB'Ubb'Vl~n1'Vl~ bblfl11B6l 

1m1:w'V'lm?ll91 A6'1B11'V'lm?l191 ~11A'V'lm?ll91 

bL'U'Ue:Jlb~CJ'U 

hJijL~BVJ:W 
' 

< 
L6(!6'16l ................................. . 

1:w 1 'VlfleJ'Ub~~CJ 

~~bbdfll1B6l 
" 

1:w1A1YJmb:w'UYI 
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\Jlv'Uvl 4 1fl~~~~1~'!Jv~Liijfl~~"llLLt'l::Liijfi~~\Jl-J 

1. 1 Vfun(~tJ'U ~ul"iti"uLYia'Uann~l.lvl£'1~1-:J hn~m b"llfl~~bb\Jln~1-:J'iil1nn~l.l"Ua.:~um~tJ'U b "!i'U 
'IJ • • 

lfl~.:J~~,~~h~ru ~"" ~-- ~ Llijflfi'W"ll L6llflt'lli'I\Jl'J 
"' 

"" .., ~ 

1. LtJvV!l.lb'llflfl 
' 

2. e.Ju.:~b"llfl~ 

3. beJ'W1\1l'Wf!1£'1:iJm'j~fl~lJ 
'IJ 

4. h1u1"lll.l 

""' «l ~ 
5. neJf!'iilfleJl.lb'V'lfln'll 

6. 1fl1"ll16(llJ 

7. b"ll'U'Vl~1eJfl 

8. Lnf11lm1 

9.1lJ1'VlfleJ'Ub\1l~tJ 

10. flfleJh'V'lm£'11'1 

11. 1'111 'Vl£'1bnbfl\1leJ'U 

12. ti'Jbfl~tJ£'1 

D f'i'1mlJ 

D 1fl'j.:J£'1~1.:~1\1l,h:~~'V'lu~\l1 'Ub6(lfi~Yi'Ubbfl~b'IJG'l~;;r~1 
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0 'OJ1 mnm.J~t~'U L Vi t~'U 1rl'~~~·h:~"lla~ L'll~~~'l! LL~~L'1!~~"'~'~11rt-s~~~1~~ LLI'l n~h~n'W 

,!'Wiie.J~~e:Jn1'S~1'S~;iil'l"lle:J~~'l!bb~~"'l'l1e:J~1~ 1 'S 

1) ~1'Wfl1111~ 
'II 

- 'Ue:Jn~n~ru~ 1rt-s~~~1~LL~~vn!1~ 

"lle:J~r;1l'W~1~ 1 "lle:J~L'Il~~ 

- 'Ue:Jnrtl1:WLL\9ln~1~-s~vrh~L'1l~~ 

"'1'11LL~~L'1l~~~'ll1~ 

1) ~1'Wfi11:W~ 
'II 

1) tun'OJn':i':i:w~ 1 

- 1'Uri:iJn':i':i:w~ 1 - mT'il1un'OJm-s:w~ 1 

- bb'U'UVl~~e:J'IJ'Vl~'lb~tJ'W 

2) ~1'W'l1n~::m::'U1'Wn1':i 2) ~1'W'l1n~::n':i::u1'Wm':i 1) tun'OJm':i:w~ 1 

- ~'UA'WoVeJ:wm~t~ln'U 1rt':i~~~1~ - 1'Un"ilm':i:w~ 1 - \9l':iT'il1'Un"iJm':i:w 
" • 

b'll~~ 

- ~~1~ 1:wL~~ lrt1~~~1wzm~ 

3) ~1'Wrtru~n~w::e1'WVi~th::~~rl 3) ~1'Wrtru~n~ru::e1'WVi~ • • 
- ii~l'W~l:w1'Wm':ivhn"ilm':i:wmi:w tJ-s::~~r~ 

' 
- ii~ruu':i':i:W 'OJ~tlu':i':i:W ~~'~ - ~(]&im':i:wViLL~~~5~ 
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wq~n~~~n1~~~1u~1~1un1~~1n~n~~~n~~ 
m~\J~u~ 

• \J~~ (1) 1liu~~ <o> 
~f111?1U'VIti1 LL~ f1 L 'tJ~ E.lti 'li'nml.J Vl.:J fi1u LL~~~u~u~1l.Jnu 

?ll.l1~n 1 'Un~l.l • 
i1~1u~1l.J 1 um1~~~'U hnTv1u~m1'tJ[ju1i.:J1un~l.J 

i1~1u~1l.J 1 um1'tJ[ju1i.:J1'U.rnEJ1 un~lJ 

i1~1'U~1l.J 1 u f111U1 L?ltie:J~~\l1'U/19l e:JUrh ml-l'lle:J.:Jfl~lJ • 

... 



utJ\Jtl~::w-uiln<tt::/n~::m'lJm~"·Hivtu1A1a"i 

Uf.I'U01'i~An1'i~~tl'IJ~ 3 L~tl~ L'IJftifUft::lf'l'i~fl~1~~'1Jaif 1 .. 

!'l'iLtlu~\J'l::uh.r~1n'l't::/m::mun1'iYn~l'VI~1~·m111l~L~m.h1thl1'tn.h~ ua::oW'VlnnVfn'l't::'VI1-3 " ~ . 
i'VIEJ1ml111li~B-3um~vu 1~v 11X'l::~\m::u 'IJ\J 1-3 l'IJullift::'!ia~ 1~v~~1'lumnmnru'tln1'l 

tJ 'l::Li1'WVfn'l't::/m::ul'Un1'J'Vl1~l'VltJ1!'11111il1'!1a.:Jum~tJ'IJLL '\JU Scoring Rubrics ~n1...,'W~ 1 ,X 

T i11tlfl:::LL \J\J 

1~1\J hi~1\J 
Lnru'll Lnru'll 
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" -_, 

U.UUU':i::Lilu~n'tt::/n'i::U1Ufl1'i'V11-111VIt11fl1f!91{ (~'tl} 

LL~Ufl1'i,}91n1':iL~ti'IJ~~ 3 L~eH L'il£lftU.£l::LA'i-llahw~~a 1 .. 

1VlEJ11'11~9li'T.m~um~EJu LfltJLl1'i::~vf'l::u. 'IJ'IJ 1-31 uu.~{l::'!ieN LflEJ~\111UJ1\11mnruoiim'i 

tl"itLiluvi'n't;::/m::trJ'Ufl1"iVl1'1l'l'lEJli'l1~(;1{'tl!l-1oW·m~EJ'IJU.'\.JU Scoring Rubrics ~fll'I-I'U\YlL~ 

------r--
1 

('k1~i:'111m~'t;l Yil'U~'U'VI~) 

l'IJ .. ) :, ... L~!l'U ... \. .. : .. _ -~- .. tJ .... :'f.:.~ ....... 
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3 2 1 

iLfl~1~~m'l~v5'U1tJ 

'VI~tll'ltl'\JfllCl1l.J 1~ 

t:ln(i\eJ'l m'U51u m.:J 
'U 

lLfl~1~~LL~~t!B'\J11'J'VI~tl lLrl11~~LL~~tlB'\J11'J'VI~tl 

I'IB'Ufi1Cl1l.J 1~t:lfl(i\tl.:l 51 l'ltl'Ufi1Cl1l.J 1~t:lf\(i\tl.:l LL~ 
'U 'U 

1~A1LLu~'l11 (i\eJ..:JL~fl11l.l'll1m'VI~vmh.:J 

mn 1um~~hLiJum~ 

thG1um.h?tuh LL~~ '111LG1um.hG1uh LLvi 

e.J~ .:l1'i.J~tJ1LG'1U€lt:l f\ (if tl.:l e.J~ 'l1'1.J'ViU1 L?l'i.J €lt:l f\ (if €l'l 
'U 'U 

1im'1:11L'i.Jf\1':i~BG11~ '\J1-:!G'11u 1'!i'm'1:11LUm~ 

1~C1flvltl'l L 'VIl.J1~G1:U ~€JG11~ 1~t:lf\(i\€l'l 
'U 'U 

'\J1..:J?bu Hrm~n1um~ 

~tlG'1T~ hit:lfl(i\€J'l1'11l.J 
'U 

L'VIl.l1~G'1l.ll'l1l.l'VI~f\f\1~LoU 'VI~flf\1':iL iflT\~1 LL~~tl 

G11l.l1~t:lfi~iLfl~1~~ 

'li'mm1~t:ln(i\e:J..:J 80% 
'U 'U 

~uhl 

~~vl'\Jfl~LL'i.J'i.J 

~~vl'\Jfl~LL'i.J'i.J 

fi1'1:11'\J1..:JG'11u m1l.l'VI:U1tJ1~V'lm'li'11'.il 

~~u 1~ uvi~uru'V11L um~ ~1:un'U~BULG1:Uv 
'U ~ 'U 

... 
vi1'11'i.J'\J1.:lfl-r'l 

~~vl'UV'l'J~fl1':i:U ~l.J1f\ 

';i~vl'UV'l'J~fl1';jl.J ~ 

~~lii''UV'lCJ~m':i:u u-ruu1'l 

98 



u. UU\l')~UhJ~tl.lll'l'l11 ';l';t~fi'l'l11 u.a~~M1fl61fl1fl91{ 

U.e.i'Un1'l,jflfi1')L~ti'U~~ 3 L~tl"' L"l1aau.fl::Lfl'l"'fi~1"1L"l1fla 1 
" 

fi5L iJu~\h~ l.iJuflru~r1'~ru~fi''U~'lth~"'li'11Vlt:J 1 'IliA uuth~Liiul'1rul5551J 'i1:SEJu551JIA~~~lll 
\J \1 " , 

1VlEJ1f'l1"lll~L~erth1tltl~utl~'l YlC]~n5'l1J'!Jt~~1!nt'im.J lvmhh~~ul'1~uuu 1-31uu~~::'lifl~ LVIEJ 

Yi'il1'ltl.l1'il1mnru'flm'lti1::Li1u~rul5111J 'il~EJu111J u~::~lll1VlEJ1f'l1{!1Jl{'!JtJ'lUm~EJ'ULLUU Scorin~ 

Rubrics ~rhv.uVI 111 

-~~-------,~-----1~1u~n~1~~u~1~~~~~u~----.-----~ 
•~'V~ 1 fiT1l.Jo'l'ul'J \ rl11:t: f'l'l1:UiJ \ ~m:u I 'i·tj'i'1~P.111! 

i lr:JftiJL~UU ,. fuiJI'I'IJB'U LVl')~·Jn ! 1::(UUU I fiiPlLi1'W'1Jfl~ 
1 • .;. ! Q ,. I w.i 
' i ~j 1:W'Wlt11:': ' b "iUU'lfltJ j ~BU 

'; 

~'1\J \J.)~lU 1

11 Lnru'ti' Lmuoii 

' v 

' 23 I c----:· ____ J___ ---.. -+.i -,--Ti------+----+--~ ----+---'--'/·----+---
' . .. I ,. ! -, ' 24 1 •. j ., I [1 ,.:. ., •/ 
~' _ _l_ ___ ________ .:__ _________ --.J. ___ __._ ___ ____;. ___ .L._ __ c_ ___ __j 
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u.uu\J"i::~iiufttuti"i"i1l ,~ati"i"i1l u.~::~fi1'VIV1fl1a"i (AtJ) 

LL~Un1':i~ftn1~L~VU~~ 3 L~tJ.:j L'lJ~iJU.fl::ifl'Hi'l~1.:jb'iJfl-a 1 
v 

1"11 L tl'W~tl1::LiJ'W f'lru~ n'tfru:: e1'1Jii~'\J 1::~~1"i1 ~f.J 1 <ii u. uu\J 1:: W'Wf'l ruti'l'i:U 'il~CJti111JU.(I::~~ 
\1 \J , " 

1'Vla1l'l1i.'!IJl{L~mh1\JtJ~u\J~~ Yi_(]~m'l:u~B'~um~f.J'W 1~t~1~1::~uR::u.'W'W 1-31'Wu.lli"::"liv.:J 1~f.J 
Vi'il1'lnJ1'il1mnru-iim1\J'i::d}'Wfjruu'l'l:W 'il~mm:w LLG'I::~t'li'Vlf.J1l'I16'!1Jl~'!l€l'lUflL~U'WU.'U'U Scoring 

Rubrics ~nTI-1'W~1-M 

1.i'J~bii'Wl(i)~J <.Fl~8 ...... __ ,j:r. ......... ........ ~'t .. i':i::blJ'W 
v 

('U'1~Wl'l:W'l~~1 'Vfl'U~'W'I'l~) 

i''U ... /.:' .... L~enJ .... 1:.! ... ..... tl .... ...:.~:-~_r: ..... . 

100 



fi112Jflu1lil 

teHi.~L~V'U 
" 

fi112Ji'u~~"!lau 

:J.i·UJ'U LLSI::v f~VI'U • 

3 

iifl11l.J~'U 1\11 'UL~vu 

~lJ'1L~l.Je:J 

2 
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1 

hJiim11J~u h 1 um~ 

L~mmm 

IK.:~ hLL~::-rueJfl'Ue:J'U 1 urn~ IK.:~ hLL~::-rueJfl'Ue:J'U 1 wn~ 1:UIK.:~ htlij~'VIlJ1~f11~ 

tliju~.:~1uvflvl-ru tliju~.:~1uvfl~Wu .:J1'Uvft~i'-rul.Je:JU'VIl.nt.J 

l.Jv'U'VIl.J1V1~~1L~\I iim~ 

tJ-rutJ~.:J LL~::~I'U'U1f11~ 

vl'1.:J1u1~~~u vi1.:J1'U~1v 

fl11l.J'1JEJ'U LL~::e:JiilVI'U 

" 
fl-r.:j iif11~1'1~1\l~tl'UI"'11l.J 

t:1nlii'v.:J'VI~e:Jfl11:W 
" 

~1-!1 1 tl'ULL'VI~.:JoUe:ll;j~Vi 

L;e:J~v1~ 

l.Je:J'U'VIl.J1V1~~1L~\I iirm 

tJ-rutJ~.:~rmvi1.:J1'U 1 ~~ 

iim~l'l~1\l~vui'I11:W 

t:1nlii'v.:J'VI~vfl11:W 
" 
~:WL 'VII'J~:Wt:J~'tltl.:JLL 'U1fifl 

~1-!1 1 tl'ULL'VI~.:JoUm;J~Vi 

L ;tl~e:J 1~ 1uu1.:Jfl#.:J 

~ " ' LL~ fl.:Jfl11:W fllil L 'VI'U v tl1-!l 

iiL'VII'It:JmL~:: 1:1Jiim~ 
' 

'1Je:J.:JLL'Udfllil~1.:J 1 flU 

LL'VI~.:JoUtl:W~~L ;e:J~tl 1~ 
" 

t.l t c,j t.l I 4 0 t.l 

lildtii'I'ULe:J.:J LL~::'U1t!LYW'U lil1tii'I'ULe:J.:J LL~::'lJ'JtiL'\flje:J'\.J V11.:J1'Uiil1tii'I'UL€l.:J LL~:: 

1 'Wn~:wvi1.:J1'UYJnflf.:J 1 'Un~:wvi1.:J1'U'U1.:Jfl#.:J 1:1J'lbm ~e:J'U 1 'Wn~:w 
~ , , , 

t~e:J:w-ru~.:JI"'11:WfllilL i1'W 

'lle:J.:Jc.J~'U 1~LU'Umh.:J~ 
" 

~::lii'Ufl::LL 'U'U 

~::\il'Ufl::LL 'U'U 

~::lii'Ufl::LL'U'U 

ve:J:w-ru~'lfl11:WfllilL i1'U 

'lle:J'lc.J~'UL tJ'UUl'lflf'l 
" 

~::lii''lJ'\flj']~m~:w ~:w1n 

~::lii'u'\flj']~m~:w ~ 

~::lii'u'\flj']~m~l.J tJ-rutl~'l 



..,, 
' 

~ :, 

~UUUvMOTl~fttLL~1n,~n~n11~011~0Uf 
IUN01'7~fln1'iL1ouf~ 3 L~8~ L'llftltLLfttLfl'i4flhn'II&U( 1 

ft14u~.- fllNt'13\l'i::Liiufi;:LLuu'-!ft41'U11a411m;vu"1ntu.nu tun~n·r~ll 111J,f~~M1'i\li}Ui41'U1un~~~ ~~ 
· u.fi~1U41Wh.Jn~n111J~ilf'I;:LLw'U.kthnu ~~•nn:a ~,"'~"~fi'a~1n1ann41U1it~4t~alJ\!1W 

... :! .., • '!! ... .. ~"' .. • f.. ~ ~., 
. UflLotiU~:.11ULON'flntl 'IJnL'W'U'IIIL~;:LL'U'U11lJ~10"lfln~fl11a!fl1'iL,VU' 'itlf.JZit 80 'Dthu 

~ fltU.UU I'I::L.LUU iOVflt 1hu blehu 
lun~n11a~ 

.., 
f!Min~Nt"'l 'J12J mru.f LnWoft Yln~:m1::\J'lUfl1'i 

10 fltLLUU 5 l'ltLLUU 5 l'ltLL'U'U (20) (80) (<80) 

1 '1 t1 ' 1[, 'OC• v 
2 !] 5 t1 1~ 'f,(J v 
3 '1 ..5 5 1'1 p; v 
4 ~ t1 /J 1L <t.o v 
5 't/ .J A 15 .,~ ./ 

6 ., 
~ I) 19. •10 II' 

7 '1 4 ~ H sc ./ 

8 s 5 s 1~ '1C> v 

9 ., 5 ' 1' ~c; v 

10 9 ,j 5 1'i. % v 
11 '1 , ') n <;;~; v 
12 tt v 5 11) t;:t:, ./ 

13 ~ Ll 4 L~ 7r. ./ 

14 ~ A 4 fA ~0 v 
15 q " 5 1~ qo ./ 

16 tf 7 5 ,, I< I) II' 

17 tJ <; ') ~? S:li ./ 

18 $ s 7 1~ ')0 ./ 

19 ~ " A Ll 70 ./ 

20 s 4 5 1~ " c, ,/' 

21 ~ ~ .~ 19 tj ~ J 

22 1 Ll s I~ ·~o / 

23 g LJ 7 17 ~I; v 

24 7 LJ 5 I~ <;o / 

5 ~ )<; qo v 25 ~ / 

26 ' Ll A lLI 70 ./ 

102 



103 

~~ uuuuiin~11lfl::u \J\J'l1n'll~n'ln~·nmTn'iv'Ui { fia) . " 
I,U.J\Jfl1,~ftfl1'H~tl\Jl~ 3 ~~tl~ ~'ilft~u.a::lf'l~~fl~1~~'ilft~ 1 

fi1;LL'l.:J Rrurt'itl'i~Lih.JR~I.LtJ\Jt:~".:J1\J'OB<n1m~m.J'il1fl1u.nu tun'iln~'ilJ 'i1lJ~.:tt:~"m'itlfimi,nu1umilJ '11.:~ 
, \J :rJ , 

,.1'1'1 ~ 1u~1'U/l un'il fl'i'illll~iil'l~ LL 'U\J 'tlit vhnu l'i'.:tV11'i1~ ~11'1~ u uuffi~1l1fl'iufl"~ 1 u'!lu~ 1 ~"lJ\J'iN 
'!!m~vuYi~1\JLnruonfiu '!!m~uuvh~l'l~LL~\J'i1ll'il1fl'!l~nllm"illfl1'iL~vu~ ~Bva~ so ~\J1tl . " 

.,J " ~1\J hi~1\J 'r1 fl::bL \J'U f'IZLL\J\J 'ivva:: 

• • 
tunlln'i'i1l ~m~t::n'i~U1\Afl1'i flW~fl't!HU~, "i11J LflW<tl ~nru<t~ . 
10 fl::U\J\A 5 flZLL\J\J 5 fl::U.'U\J {20) {80) {<80) 

27 i '1 (' I) 1"' ? ~~ / : " 
28 r,; -~ ' , i~ ,,-"\ . ./ 
~~ 

'1 s r· ~I) ~·; / .:..':1 / 

'i11J ' 
,. 

---- "· 

" ~ L '7 t· 'i 'l J 11 'iBtJa:: 

I 4 j.}.~·i/f. ~OJ 4 OJ 

1'1~'1ltl ................ : ........................... ~1J\JYifli'lvLL\J'U 

(1.J1~"11lJ1~~1 l'I11.J~\JYJ{) 

-Ju .... i.'! -- .L~B\J .... 1.'. / ........ \'J .... !. -~ -~ -~'- ...... . 



v odl d Q q .c::tt. .:::. c::t. 

1. 'Vl'U~r:IVb1lJ'U 1"ll1"ll11'Vltnb'WlJb(;llJ 1 r:lr:I'J'Vl. 

2.1un"'\lm".ilJ 1 .. 
3. ~'W'l11iJ'I..!'VlmEJ~ 

4. bb~'l..!m~~1'1..!B~/bb~'I..!Yl1b"'ileJ{ueri~ 

5. 1if~lJ~'U 
6.m".i1m 

7. m~~1~ 

s.1meJ~lJ 
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9. uu'iin"Mtr-1n1~~fiO,O".i'Uin'l~l~EJ'Uf 

1. f.ll'lf11~4'1€l'U 

1.1) l'r:mJL'I-IlJ1:::<'1lJ'flB~'S:::I'J::ni.11 • ( ) i1ilJ1f) 

1.2) l'nllJL'I-IlJl:::<'llJ'!IB·UUm·n ) ~lJ1n 
1.3) f11llJL'I-IlJ1l::<'llJ'!ltl~O'ilf1'S'SlJnl'lL~I'J'Uf11'l<'IBU ( ) ~lJ1f1 

1.4) 1'111lJL'I-1lJ1::<'1:U'lJ!l~~tlfl1'S<'IB'Uvi'l-1J • ( ) WlJlf1 

(,) ~ ( ) 'YfBli 
(;)~ ( ) YlBli' 
(.J~ ( ) 'YfBli 
( ..,j'~ ( ) 'YfBli 

1.5) nqitnm.J/m'Sii?bu+m•nB~'Ii'nL~I'J'lJ ( ) ~hnn (X~ ( ) 'YftlLi 
1 .6) t'lam'S'IJ[jtrnn'Jfl'i'Sl.l/l tJ n'IJfl',i'llJ f\!'S'Y1~4'1'iltJrl€l'Ub~t'J'ULba:::'Mc;i'~L~tJ'U 

1.) fl1"itJ-i::Lii'UI'hUA111Jf 

1.1) e-J~fll'lL~1J'Ui'.i~·vr'll~l5tJ'lJ 

) tli'B~tli'u\11~ 
) ~tHtl-ru\11~ 

( ) ~t:WJ~\J\11~ 
( ) JitJ~tl'iutl"t~ 

( ) JiB~tJ{utll~ 

um~v-ur-i1'1Jbnlkl<ii1mm:; 80 'il-r:.nu....... ! :i 

um~v'Uhic.i1'Ubflru<ii1ewa::: 80 ,Jim'\.1 ..... 

... Y)'U ~V'!~th.J~tJf.J(;l=:; .. , .. -····-~-~-:.~.'!.:. .......... . 

"' ........ flu ~~L'U'U1m.JG1::: ......... ~:: .:~::' ...... .. 

~-:~ ~ :; .. ~!. : ..... ~ ... ~ .. '-... ; :.'.~.~.: : .. : .. :: _;:·. : .~}~· ~:-; .... ...................................................................... '. . .. . . . . . . . . . . . . . . . . .............. . 

1.2) t.lrlfl1~L~8'Uf'VI;;;'~b~V'W 
v 

- um5t~'Wei1'lJLflCUon{mm:; 80 ~l'Ul'W ........... '.~ ....... A'\J fi~LU'U{Bt.J<;J:; ........ ~i?. .. s.b. 
v "' 1 , , 4,.. o ~~ ~ ~1 .., ; .J '·" 

·· '\Jf1b';it;'lJ l.Jt:.ll'Ulflt:'J<t1'StltJrt:;: 80 \l1'U1'U ...................... fl'U A~btJ'lJ'lBt!t;\t ..... :.: ..... :.~ .. 

flT.i'!i8l.Jl~1l..l ..... :/:~. /.'. :·) :.'.:.'.· .':.•.'.: ': ... ' .. ::.:!. ;::. 

- um5CJ'U~1'ULflfu<n1'U'l:::\1i'u~~·1J.fl1Yl\ih.J1fl 

.. um~l'U~l'ULflf.J-tilw'l~\il'LJi')frunww1-ti 

'ii'l'Ul'U ...... : .. ~ .... i'l'U flViL\J'U1um1t ...... ~ ......... . 

,J-ruTw ....... ~ ..... i'l'U i'1~Li'J'I.I~tlt.J<;Jt ........ ~ ......... .. 
v '' ' :'1 v ,lv • - :'1 " -- 'UflL 'ltJ'Uf.I1'1.1Lfli'J<t1 b'\J'l::VIUI')tuill,~u'.ili\J1~ 'J1'U1'U: ...... ~ ........ fl'U f\Vlb u'\J':i!ltlrt:: .................. , 

tl ... ... -.1 .. cl tl < 
3.) m"i ':i::llJ'Ufl1'UfJN~n~ru::vl'w~ ~:::a~f'l 

- um5v'U~l'lJLflt:'.J'I'iltm\iltH'l'1.l.fll\1~l.llfi 'lll'\Jl'\.1 ............. fl'U AVILUdtJtJ<;Jt .. .. 

um~rj'\J~1'Utnru'l'ii 'lJ'l~lli'tJ~rumYlYlv1.;- 'ii'i'Ult.:.. ..... : ...... 1'1'\.1 fi111dJu¥Bvr~::: .. .. 

- um~fJ'Uei1UbflCU<n1u'.i:::\iltJfjCUf11Y;tl-ruu1~ oJI'Ul'lJ ....... : ...... fl'U i'!VibU'U1e:m~::: ................. .. 

nw~im.JL4'11l.t. ................... . 

,-.;. .. 
• ••• .• ::.·,~ :· •• (:-. ;~ ••.• -~:~~: ~~:._ ~--! -~ ~;::· .• , :. : . .. .':":'': .':: .i~:-.·:.! :.:· .':.' .... .............................. ' 

~' 0.., .. ?:::. ::. ~ : .. ). ~~ -~ -~ -~ .'-:-.--~.c .. :'-~~::~: .. _:;_:~.-~- .... ~ .. ~ -~- ~~ .\. ~\.:: :? -~; {' .... -~. :-. ~-~ .~.".\.: .. -~ .. -~. ~- ~-~ _. ,•. _i~:':. :·~--: ::' -~..?. .~: -~--: :: ~- ::...: :.:!. j~. ~ ~ ............... . 
' 
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' ~ a~~B ................................................ ~?Ie:J'IJ 

('U1~?111).!1~'1.-t1 'Yf1'1J~'IJVl{) 

1'1Jvi .... ~.! ... L~B'IJ ....... t:.:: ............. 'Yf.i'1 ... ;.~~:::. 

""'"""'~""'~"'"~""""""''""!: ~ r 
~~-~;~~j2·:E~~~~~;!t.~,;?;;£;2:;.i:r;~· :~ ' ~" 

' "'~" ............ .?: ~~.·<,~:z'-.: :i11i.lii1nci"""""'"'""TI~u'"'""' y:.: .. ' / ' " 
('U1~(1"VfH\Jru1 Cl.:JYJ~Y~~l 

' "'" 'f 

'1\.6~ .. ..J! ... L~€J'W ...... r •. ~ •........••••••. Y(i'l .. ,~.~-< .. 

"~;fl. ................. ~ 
('W1tl?!~~ ?f).!Yi'Yf~) 

v .J .. 
1'WYI .......... L~B'W ........................... 'Y~.r'\ ........... . 



fl1fi~'U1n "l.. 

~"l..Ufi11:U~eJ~fl~eHlbb~'UnT~:5'~n11b~fJ'U~ (IOC) 
'IJ 
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d 
fl'LIVI 1 

+1 

+1 

+1 

+1 

+1 

+1 

d 
fl'LI'VI 2 

+1 

+1 

+1 

+1 

+1 

+1 

d 
fl'LI'VI 3 

+1 

+1 

+1 

+1 

+1 

+1 
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IOC 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 



fl1fll~'W'Jn fll 

~6'1n1~th~bil'Wfl1Wfl1~~e:J.:~bb~'Wn1~,J~n1~b~V'W~ 
q ~ 
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~ .0 

4 
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4 

L~1Jn1~1i'An1~L~!J1Ji 
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"' "' ,.._ 
co 0 

,.._ 
0 

N <;T q c<i c<i q ,.._ N d 0 co co -a cq ,.._ co ,.._ 

3 5 6 
LL~U01~;ililn1'l"I~U'Ui 

~ f1~.~U\tliltln~r.Jn<i'lJ!)Y131-l<l'~~~tru 
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.f11fi~'U'H1 \1 

fl1th~~'VI5.f11\"4 (E1/E2) bb~~~euih.h~~'VI5~~ (E.I.) 

.. 



... .. .,.,~ 

bbr;..I'Lin1~lil~n1~b ~ti'LI~'VI 

1. 
~ .. ~ 

b'I!G'IG'l bbG'l~'VI~~!l b'I!G'IG'l 

2. 
... ~ d ~ 

nm:wilG'l'VI~~Pl'LibbG'l~m~Pln~1b'I!G'IG'l 
' .. 1 ll tf 3. b'I!G'IG'lbbG'l~ fl~'IE;'I~1'1b'I!G'IG'l 1 

4. b'I!G'l~bbG'l~ lfl~'IE;'I~1'1b'I!G'l~ 2 

"' ' ~ 5. n1~E;'IBE;'I1~~~V!11'1b'I!G'IG'l 

6. n1~b'tJ~tJ'LibbDG'l'IE;'f.flTWb'I!G'l~ 

d 
'VI 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

d 
b\l~tl 

r;.J~~'J~"lJB~fl~bb 'LI'LI 

riB 'LI t'i tJ 'LI 

(t~~ 40 fl::bt 'U'LI) 

14 

12 

16 

10 

9 

10 

12 

14 

12 

16 

11 

10 

9 

8 

18 

113 

E2 
El ... .,! .. 

r;..~~a~q'VIB'VI1~n1~~t~'LI 

86.55 86.21 

86.72 76.90 

83.45 78.79 

82.41 78.79 

82.76 81.61 

87.24 88.79 

84.64 80.09 

..... fl~bb 'LI'U 
VI~~ b ~ti'LI 

(t~~ 40 fl::tt 'LI'LI) 

30 0.62 

29 0.61 

34 0.75 

33 0.77 

26 0.55 

34 0.80 

31 0.68 

36 0.85 

32 0.71 

33 0.71 

34 0.79 

31 0.70 

26 0.55 

24 0.50 

36 0.82 



d 
'VI 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

' "" nmJL'W'L! 

(L~11 40 fi~LL 'L!'L!) 

11 

13 

16 

11 

15 

21 

12 

15 

11 

11 

10 

114 

fi~LL 'L!'L! 

II II 

" (L~11 40 fi~LL 'L!'L!) 
fi111Jn11'VI'L!1 

34 0.79 

33 0.74 

34 0.75 

27 0.55 

33 0.72 

37 0.84 

34 0.79 

35 0.80 

32 0.72 

35 0.83 

25 0.50 
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. . 



Q)b-r~ 

2. bb'tJflVib~~ 

" 4. ~1'Vl~1~~Mi~·;mm..J't11L~'U 

':i~vl'UYHl~m':il.loUB~e:J'U fl11&.Jb -U'11;u 

2. -U'e:Jhw5'U1m~~1 "Vl'J~~b'llfl~" 1~~n~B'I~~~ 

1. b'llfl~~i"l'U 1 'U~1.:~mm..J'U~~Vlm'1lf!~;u~ih'lJ~1'1 L 'Vlile:J'U n'U 
' ' 'IJ 

@1.:~mCJ"lle:J'I~.:Jil~11?l'lJ':i~ml'U~1m'1lfl~ 61t.:Jbtl'U'Vlth~~'UJi1'U"lle:J'I 
~.:Jii~11?1VJn-uiJ~ 

' 

hJiib'llfl~ b'li'U bb'UflVib~~ 

':i~vl'Ui"l'J~m':il.loUB~e:J'U fl11l.lboU11;u 

3. "~.:Jii~11?l~'I'VlmCJ'lJ':i~ne:J'U~1 m'llfl~ bbf!~r:.J~I?lilru4i-ue:J.:~b'1lfl~" 

r:.J~I?lilru4i-ueNb'1lfl~~mh1i:i.:~d~e:JB~ 1 ':i 

n. ~m fb..J'U 

"ll. beJ'U 1'1ll1 

'1. "ll'Ubbfi~(:.Jl.J 

1. oUB n -u Lbfl~ A 

2 . .Ua n -u Lbfl~ .:~ 

3 . .Ua A Lbfl~ .:~ 

f;;\ ~n~a.:~VJn-U'a \...:V 'IJ ' 

116 

IOC p r 

1.00 0.52 0.54 

1.00 0.77 0.22 

1.00 0.46 0.58 



1. v'h1~b61!~~1"1-:J~m'Vlb~h.J1lJb~~1 

2. v'h 1 ~b61l~~Fl.:J~.fl1'Vlb~h.J 1lJb~.:J':il'Ubb~n 

(}) vh1~\~'U~1'U"lla.:Jtl1bl"l~~~-u\9lb':il'U;'U 

4. vh1~b~'U~1-:JbbV!ba'U1\9l'Vlm~iJnoU'\9lb':il'U;'U 

~:::vi''U'Vl')9im~l.lia~a'U m~'th:::~nl?l 

5. 1.Ubbt:J'Ufl1'Vl~a 1 '\.Jli~auFhml.l 

':il1n m~vh'\.Jijllii rn~Pi mn b~a.:J b 61l~~"lla.:J~.:J:W~1~ 1m .:!~~1-:J 

Vll.l1m~"ll 1\91U1-:J~b ~'W.fl1~ 1~ n~a.:J'<il~'Vl~~Pl'WLoUbb~.:J bb'U'Uli~~l.l\911 
' 

9 

6l.l 

~:::vi''U'Vl')~m~l.lia~a'U m~'\.J~:::~nl?l 

3 

5 

Q 1, 8, 9 

2. 1, 2, 4 

3. 1, 6, 8 

4. 1, 7, 4 

117 

IOC p r 

1.00 0.63 0.58 



7 I ilf7 .7 
A B c 

D 
E 

6. fl1'H\9l~CJ~?!hw1?1\?l'li&.:Jbfu:rvrmJ (wet mount) b~eJi11hJ\?IbGZ!~~Ii1--w 
" 

fl~ eJ\I'l~'Vl"i"iP1'11 oVeJ 1\?1 b U'U fl1'H~1~'U\911~·~\J\91 eJ'U fl1"j b\9l~CJ~?I1~t1l~ 
' 

1. E-A-C-8-D 

2. 8 - D - A - C - E 

3. A - C - E - D - 8 

V D-8-A-E-C 

"j::;~'lJ'V'j~~fl"j"j~oVeJ?IeJ'U fl1"i'th::;~fl~ 

118 

IOC p r 

0.67 0.67 0.33 
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IOC p r 
~ d cv d .., "' ~ dl 

7. "lJ'U11'1Lflfl'VI~IYI"lJ€1.:111?l~'VI\l~IYIIYI1EJflfteJ.:I\Jfi'VI111'1'Uli11lWI1 Fl€1 0.2 um 1.00 0.32 0.51 
, 1 '\1 .. 

~L~EJ'Ufll'li1Fl11lJ~1lJ11~.n~'UeJ~fi\JtJ1~~'VI5.fl1'r4"lJ€l.:J!;b'U11'1 
~ ~ 

(!) Lfi'U~1mi'1~?J~ 

2. Lfi'U~1mi'm 

3. UlJU~tJ.fl1Vjfl~bBEJIYI 
' ., 

4. l1\loU€l 1 bbfl~ 2 

8 . .Ua 1~Y~~nl?i'eJ.:~b~EJ1tltJ~m~n1"lJ1~b1'VIm"lleJ\Ib~flirm~EJ'U 4 ncil.J Glt\lvJ1 
~ ' 

fl11'VII'IfleJ\Ib~B\I"lJ'U11'1Flf!B h'V1m~t>i'1~Y~EJUflb~EJ'U~\I 4 ncil.JbntJIPi'1eJ~1\I 
' 

\11 fl~1Vl~18Vl1\l m~1a n bb~ 1U1ll1~€l\le.i 1'U n~ eJ\1\lfi'VI'fjl'ltJ b'iJ'U611(P)'tJ 
' 

(:;\ nci11~ 1 Hfn~eJ\I\Jfi'VI111'1tJBb~fl\9l'jeJ'ULbtJtJ~B\Ie.i1'U 1~Y~EJ~eJlJ~ 
\.....:./ ' ' 

lii'1€l~1\1~1CJ 1fi'Vl~'VIB\Ifll 

2. ncil.l~ 21offn~B\I\lf!'VI111'1tJB b~fll?l1€l'Ubb tJtJ~eJ\Ie.iltJ 1~Y~CJ~eJ1J~"lleJ\I 
' ' 

6l!TrhTW'U 

3. ncil.J~ 3 1.Un~B.:J\lfi'VI111'1tJLL tJtJli1';il.JIYI1 ~eJ\IIYIFJf!B hwm~~"lleJ\1 
' ' ~ 

b6llf!ci'~1Vl~18 

Vl1\lfl1~1Bfl1IYICJ fl11~€lll~~11U1~flBtJ 1fi'Vl~ 

4. ncil.l~ 21offn~eJ'I\lf!'VI';i';ii'1UbbtJtJ~bl?lB~1eJ1IYICJEJ€ll.J~Iii'1e:J~1\I~ .. w 
' ' 

~11U';i~fl€ltJ 1f!Vl~ ';i~(P)'tJ'Vl~~m';illoUeJ~e:JtJ U';i~~n~ 

9. .Ue:~ 1~Y~:iJFJ111J~m·~'w5n'U 

CD bfi'U~1fl~ll?l~fl1~\l"lJ81CJ~1 - .fl1'V1~b~'U\l~lJ1fl 118fl~bBCJIYI"lJe:J\I 
m'Vlife:Jv 

2. Lfi'U~1n~i'Pl~n1~\l"ll81CJ~1 - .fl1'V1~b~'U\l~lJ1fl ';i1CJG'I~LBCJIYI"lle:J\I 
.fl1V11J1fl 

3. Lfi'U~1n~1~?J~n1~\l"ll81CJ~\I - .fll'Vl~b~tJ"iJ~ife:~v ';i1CJfi~LBCJIYI"lle:J'I ' ~ 

.fl1 'r4 if eJ tJ 

4. Lflu"1n~1Pl~n1~\l"lJCJ1CJ~\I - m'Vl~b ~'U"il~mn ';i1EJG'I~LBEJIYI"lle:J\I 

.fl1'VjlJ1f11~(P)'tJ'V1~&1 fl1';jlJoUe:J~e:JtJ A111Jb oU1 h 

1.00 0.58 0.50 

1.00 0.46 0.42 



10. oUB 1~vl1VI1i'1~U.I'lfll9i1..:J"il1floUB~'U I 

1. fl';i~"ilfl'VI~BVI~B~1~ 

2. b~'U~';il:Wbb?f'l 

G)~VItJU?t1~~ 

4. 1~B~bb~';i:W 

~) 
1. b~B'U?t1~~1t.J'V11'1i1V bb~~ 1 in1~'1"/JV1Vbvl1b~:W 

0 b~B'W?t1~~1 D'Vl1'1"/Jl1 bb~~ 1 oUtl1~'1"/JV1Vb vl1b~:W 

3. b~B'W?t1~~1t.J'V11..:Ji1mLm~1in1~..:J"I.IV1V?t..:J~'W 
'IJ 

4. b~B'W?t1~~1 D'Vl1'1"/Jl1 bb~~ 1 oUtl1~'1"1.1V1V?f'I~'U 
'IJ 

I 
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IOC p r 

1.00 0.71 0.25 

1.00 0.66 0.39 

12. fl~B'I~~'VJ'j'jf'ltJ'l.h~b.fl'Vl1~ 1-ffPimnhlbu'W1~~mHl.J~e:il.fl1V'UBfl"I.IB'I 1.00 0.46 0.42 

tJn~l'l 

n. n6i'B..:J"il~'VJ'j'jf'l'!.J1 oUbb?f..:JbbUUB';i';i:W~1 
' 

"1.1. fl~B'I"ii~'Vl';i';il"l'W1 oUbb?f'lbb 'l.J'l.J?fbl'lB~1B 
' 

~ ~~ d I 

'1. fl~ B'I~~'Vl';i';il"l'UBb~fll'l';iB'Ubb 'l.J'l.J?IB'Ifld1~ 

1. fl bb~~ fl 

2. fl bb~~ 'I 

3. "1.1 bb~~ fl 

Q "1.1 bb~~ 'I 

';i~vl'l.J'Wt"j&\fld';i:W-ifB?tB'l.J fl1Tlh~vnl91 
' 
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II 

~mmu IOC p r 

A 1-&' objective Lens 4X LL~~ eyepiece 25X LL~~ n~m B 1-&' 

objective Lens 1 OX LL~~ eyepiece 1 OX 

1. n~e:J\l A LL~~ B 1~'j1tJ~~L~tJ(;)'Ue:J\IL'Il~~LVIije:J'I.!Fl'U 

2. n~e:J\l A 1~'j1tJ~~L~tJ(;)'Ue:J\lL'Il~~~n11n~e:J\l B 

(3 n~B\l B 1~'j1tJ~~L~tJ(;)'Ue:J\lL'Il~~~ni1n~e:J\l A 

4. n~B\l B 1~f111jj-B'(;)~f1'Ue:J\lfl1'V'I~n-:i1n~v\l A 

'j~IK'U'V'I')~ f)'j'jjjoile:J6'fe:J'U f11'ji Lfl'j1~~ 

18. oilv1(;)fie:Jve:J{LLm'U~~~vhvru1~~ljjfl'U1'Uf11'j'U'U~\lhh~'UBBn'Uvn 1.00 0.44 0.34 

L'll~~ 

1. nucleolus, RER, SER 

(])RER, ribosome, Gogi body 

3. RER, SER, chloroplast 

4. Golgi body, chloroplast, vacuole 

1. l'lurh5'(;)Lbe:J~nmm~- ER '11tJ(;)~61f1\lb'U~'U 

G)~'Juav'U61f1\lJ1tJvtJ - b1u1'1Jjj 861'j~ 1'W1'111'Vl'V'Im~jj 
3. LJJ(;)L~e:J(;)'U1lfh-<D'(;)L;Bhfl - Lysosome ~'IJ'j'j~ enzyme 

4. f11'jvl1\l1'U'Ue:J\lL'Il~~tb~611'Vl - mitochondria ~\l61~\:~ ATP 
QJ <C:lt. t.l q 6' 

'j~(;)'U'V'I'11il f)'j'jjj'1Je:J61e:J'U f11'jl Lfl'j1~Vi 

1.00 0.29 0.49 



IOC p r 

20. Ll"l'S-:1"'~1-:JLVJ"lJB-:Jb"IH'l~~tJBf11"111:Ubbl'lf1(;ll-:J'S~vrJ1-:J~-:dl~il'l,JTvnn 1.00 0.75 0.50 

1ow-sbLI"l~La!'lntJmbl"l~1al'l 
\J 

Q)b~B~:UU'Jbl"l~CJ"' 
3. b~B~:Ul"lG'lB L 'S'WG'll"'ij 

' 

21. "il1f1Jl1'W 

b~G'lG'll 'U-iJa 1VJ 

(i)b"IJG'lfti~"l! L'W'S1~i11"16'1Bh'Wm"'ii 
2. b"'JG'l~oW"II b'W'S1~iib"'JG'l~b:U:UbtJ'S'U 

6'v 6' q v 6' 6' 

3. b"'JG'lG'l"'l'l'J b 'W'S1~:Ut.J'U-:JL"'JG'lG'lbbG'l~b"'l6'16'lb:U:UL tJ'S'U 

4. b"'l6'1~611'11 b'W'S1~ffi:UL'Vll"lB'UbVl~E.I 

-s~vi'u-w~~m-s:u.Ua"'atJ l"l'J1:UL-1l1 h 

22. Vl1f1b"'lG'l~oW"IIhliit.J'l!-:~L"'lG'l~ "il~~-:Jt.JG'l~BL"'lG'l~mh-:~ 1 -s 

CD b"'JG'l~"il~i1~\J~1-:~ hJI"l-:~!?i''J 
.. ., .; 

2. L"'JG'lG'l:Ul"l'J1:UbL"lJ-:Jbb'S-:J:U1f1 

3. "'1'S~1-:!1 "il~ 1~"'1:U1'St~t-i1'Ub"'l6'16'1'1~ 

4. b"'JG'l~"il~ 1~"'1:U1'St~61-:Jbl"l'S1~~"'1'S~1-:Jj1~ 

1.00 0.77 0.42 

1.00 0.63 0.58 
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Lel'U1'1f~ LLrt~ 

1:u 1 'VlFlB'UL~~CJ L U'Ub'lfrtrt1 'U~~il~1(Jl1 'UoUB 1~ 
., ., 

1. bbUFl'Vlb'W 
" .. ' .... 

2. 'Vi'l.fb'Vl1'U'U 
., 

3. G1\Jl1Lvhu'U 

G:> LU'U t~vr~-w'l.fbbrt~G1(Jl1 
'J~~U'Vi~~m'J:UoUB61BU n1'Jibfl'J1~-M 

A 

B 

c 

D 

~~il~i\Jl'l.fU~ 1~-:il~av 1 'Umn.n-:ilm1 'Vi'JbbFl~LB\Jl 
'V 

1. A bbrt~ B 

3. C bbG'l~ D 

2. B bbG'l~ C 

@A bb6'l~ D 

25. Lm~61~1~Flb~vl1'1,'f1J1~bb UUb~CJJtl'U 
'V 

1. h1u16!1:u-16'11'1f1"11:u 

2. bb l?ilLBG'l-1n6'lLFlbF1~ n'li 

3. 1"11L\Jl61bmG'll?l'U- LF1'JL:u1"11:u 

4. bbfl'Vi-:il~ni'U - -wm61l:ub~61111 

'J~~U'Vi~~m'J:UoUB61BU fl1'Jibfl'J1~-M 
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JOC p r 

1.00 0.50 0.50 

1.00 0.63 0.33 

1.00 0.46 0. 7 5 



26. Lfl'j\161~1\11~'WtJl.l1f1fl1E.J 1 'Ub tJm b~~~'lleJ\I~tJeiau~"'\1 bfl'j1~v1 

au~~u 
'U 

1. b1tJL~l.l1u1~1Vl'Wm61;l.l 

(]) b1tJ1~l.ltJ'Uc:l'"Juan'lJa\lbau1~'Wm61iim'j~~~l.l 
"" ~ G 

3. namJfleJl.lb'W~n~ 

4. beJ'UL~'Wm61iim 'j~fl~l.lbb tJtJ~'"Jb~E.JtJ 
'U 

"" Jf 1. nml.lb'UB, 61l.IB\I 

2. eJruGfl~, tJJ~61TVI 

3. ~tJ, '1-111~ 

G) 1''11'1i, vleJlJV!l.l'"Jf11\91 

'j~~tJ'W~~m'jl.loUa61atJ f11'jth~~nl'l 

"" ~ G 

2. na~~fleJl.lb'W~nGV 

G) au 1~"Wm61iim 'j~~~l.l 

4. bb'"Jfi11a~ 

'j~~tJ'W~~ f)'j'jlJoUeJ61eJtJ fi'"J1l.l b oU1 h 

1. nucleus = 'WUf1\11'Ub\lbb'jlJ~\IV!iQ\Ibb~~'lJ1E.J 
2. lysosome = bbl.lU1'Uvl1fi'"J1l.l61~81~~a\l 

3. mitochondria = bfl~eJ\I~'U1'V'IomQ'U 
' 
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IOC p r 

1.00 0.42 0.50 

1.00 0.38 0.58 



€11 ~f) f11 ~vh~ 1 'lJ ~';)lJ tl 'lJ "lJ v·:m el'S Lb fl b 'lJ m=t1 'lJ orr v 1\91 

n. bv'UL\91YHna3Jm~~fl~1l 
'U 

~ .. ~ 

fl. flB6llilflv1lb~6lfl"i! 

\l. 111 Lfi~Vi'JU6l 
'U 

1. fl bb6l~ "lJ 

2. "lJ bb6l~ fl 

3. fl, "lJ bb6l~ fl 

0 fl, "lJ ' fl bb6l~ \l 

~~;Ju~~~m~11-b'-va-vu m~1Lfl"j"1~~ 

fi'J11J6111l1~t11 'U fl1"j"t1\lbfl~1~~ 

~'Jflbb61\l 

L'll~~ I 

... 
1J 

... 
1J 

hJjj 

... 
1J 

~ d V tl I d' 

1. b"i!6l6l I 1lfld11l"i!U"ilv'U1llflfl'J1b"i!6l6l II 

G b"i!6l~ I dJ'UL~~fll~LB~ 

L'll~~ II 

... 
1J 

... 
1J 

... 
1J 

hJjj 

3. b~11il~~U"i!1fl~fl~1U~TV~"!JB\lb"i!6l~Vijj~m~ru~"!JB\lb"i!6l~ II Blfl , 

' 
~flvl1U~~~"!JB\lb"i!6l~Vijj~m~ru~"!JB\lb"i!6l~ I 

4. b"i!6l~ II hJjjb~B'I~1lb"i!6l~ , 

125 

P r 

0.29 0.67 

1.00 0.52 0.54 



32. L'IJ"'c;j II Fim'IJ"'c;l'llu~1~ 

Q)L'IJ"'c;lil'll 

2. LSi!"'c;j~l'll 

... 
4. -n-:~LSi!"'c;joW'lJLLm:L'IJ"'c;j~l'll 

... 
f' ..::. v q 

LSi!"'"' 2 'll'U~ ~-!I'U 

.fl1'V'l~ 1 LL?f~-:JtJ1J-:JLSi!"'c;ILL"'~ b b tJ b'lllJ 

fl1'V'l~ 2 LL?f~-!IL~eJ'VllJL'Il"'c;ILLm: 1"' b'IJb'IJlJ 

d 
.fl1'V'lVl 1 

"""" LLtJflVlL)EJ 

3. 'tJmEJ11f1'VIBlJ 

' 

4. 'tJmt~11f1'VIBlJ 

1~1ilu'V'l~~m1lJ-iJa?tau m11Lm1~~ 

d 
.fl1'V'lVl 2 

..: .. 
LlJ~Lml~"ll1l 

'tJmEJ11f1'VIBlJ 

LLtJflVJL~EJ 

v f{ .r:::::.l ~ • 

1. ?fm - 1~tJtJ'VI~'ULlEJ'U, 'V'l'll - gap Junction 

2. ~I'll - gap junction, oW'll - 1~tJtJD1~?f1Vl 

3. oW'll - 1~uuvim=hL~EJ-:J, ~I'll- gap junction 

@ oW'll - plasmodesmata, ~I'll - 1~tJtJ~BlJ 1 ~via 

1~1ilu'V'l~~m1lJ-iJa?tau fll1lJL -1l1 h 

126 

IOC p r 

1.00 0.45 0.55 

0.67 0.42 0.50 



35. oDB1~mlTJi'i'ln11~~~B~BG1111~'VI-h:!b~G'l~~~"il1nfll1l.JbthJ"il~'l 

1. YlU1~~'11 'U~-:~rJ~11Jlb~G'l~b~£nbbG'l~'VIG'l1Elb~G'l~ 
@ bii~;'Ubu'Vl1~b~G'l~"l!u~b~mn'W~'Irl1'11bb'VI'tl.:J1n~bfiEJ.:Jn'U 

3. rl"il~'th~a.:Jrib~m~l.lth~~'VI5m'Vl1'Wm~u1'Wm1vi'11'1~11Jl 
' 

,; ., 
G1'1bb1~G'!Bl.J 

1~~U'Vl~~n11l.JoDBG1BU fll1l.JboD11"iJ 

fV + <t::ll 1/ q t{t:::. .c:::t, Q..l I .c:::t. .c:::t, 

36. ~-'1!· "il~"il1 l.lB1tl11'VIB'IbG1tJ bb'Vl'VIEJ1'U"ilu811bn~"il1n6111'Vl~ 

(toxin) "il1nbbUrrvh~EJ 11m~EJ'Ui'1~116111Yl~'i1'l11"il~vl1G'l1EJlfl1'16111-:~1~ 
.-

'lJB'Ib6!iG'lG'l 

(J)ti~ht junction 

2. Desmosome 

3. hemidesmosome 

4. plasmodesmata 

3 7. tl11bD~ EJ'U?l.n1'W'llB'Ib~G'l~bi1~~'Wbria 1~ 

1. 1~wi1.:Jtl11bbU'Ib6!lG'l~ 
I .::::;:,1 oQ. I t{ 

2. na'U'VI"il~b1l.ltl11bbU'Ib6!lG'lG'l 

(]) 'VI~'I~J1nb6!1~~rJtl11b~U l!Jlbb~1 

4. Jl1CJ'VI~'Itl11bb U'lb6!l~~'llru~~b6!1~~b~U l!Jl 

1~~U'Vl~~n11l.JoDB?lBU fl11l.JboD1 1"iJ 

(J) ~tJ11.:J'llB'Ib~~~CJ~tJn~1 D"il1m~l.l 
2. rl~'U~n1'\II'U~ 1'tXb6!iG'l~!Jl1tJ(;l1l.JmtJ<V'CI 

' 
' "' 

3. iim1a~?llJG111'W1n'lla-:~b~mYll.ll.l1n~'U 

4. G'i1'UDG'l1tJ'llB'I lfl1ll.l l6!ll.liitl11'll1~'VI1CI 1 tJv111'tXG'i1'UDG'l1tJ~'U~'I 
"' ' QJ q I t{ 

VJnfi1'1'VIbb U'lb6!1~~ 

1~~U'Vl~~n11l.JoUB?lBU fl11l.Jb oU11"iJ 
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IOC p r 

1.00 0.75 0.50 

1.00 0.23 0.67 

1.00 0.66 0.39 

1.00 0.58 0.33 



39. .Ual~ hl1 'lf~n~ru~"lla~b'l!(;l~~iirn'j'll'j1fl1V'I 
CD l"l'l1l.rJa~ 11 t iJfl1'j'Yh~1iJb ~:w:fii.l 

2. iirn'jG1~bfl'j1~vt1 tb~i.l 1 i.IL'I!(;l~umm~ 

3. m~tJ'diJfl1'j?f~1~ATP 1 iJ 1:w 1 Vll"ltli.lb~~mn~:fi't~um.J(;l~ 
4. ?i'dt~tJm~"lla~ bfl'j1:w 1'1l:w~iJ(;l~VJnA~~ ~iirn'jLb u~b'llm1 

' 

2. b~a1Vi'L'Il(;l~iim1:w1mb1t~rnw'h~1i.l 

G b~a1Vi'Lvt:W1~?1:wnurn'j 1 tJvhvtu1~LuV'I1~ 

4. L ~a1 Vlb'l!(;l~ b'~~t!J~I'lJiJ11 tJ Ltli.lb'l!(;l~~i.lbb uu 1 iJfl1'j Lb U'IL'I!(;l~ 

'j~l1ltJV'I~ ~ m'j:w.U a?~au fl1'jl Lfl'j1~~ 
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IOC p r 

1.00 0.72 0.39 

1.00 0.52 0.48 

0.98 0.53 0.46 
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il1fl~'U1n u 

LL uuffeJ'Utl1:Ufl11:u.W.:JcweJ1" 



d a II 0&1 a II ~ "" ~ d ~ ~ """""" 
'VI L '5'f.I'Ufi1~Jn1'5'1ilflnT'U '5'fl\.I~LL \J\J"t1\J Lf.'I1::'VI1.:11'VIfl1f'11f.'lf1'5' L '5'e:J.:I Lfij~U'I'tltl.:i"t1.:11l'tl1fl 

f11~LL~.:J 1l1'Y11LI"l~v.:~vt111EJ ./ 1l1~1-:~num1lJfi(;)L~'U"llv.:J'I!m~mJ 
"' 5 vtlJ1EJ5-:~irn~EJu~.:~~e:~1~lJ1n~~" ';i::(;l'IJ , 
"' 4 vtlJ1EJ5.:~ t!m~EJu~.:~~e:~ 1"i!lJ1n 1::(;1'\J 

"' 3 vtlJ1EJ5.:~ irm~EJu~.:~~e:~ h'\.JTt.mm.:~ 1::(;1'\J 
.., 

2 vtlJ1EJ5.:~ irm~vu~.:~vm h1Je:~v 1::(;1'\J 
.., 

1 vtmv5.:~ irm~vu~.:~~e:~ h1Je:~v~~" 1::(;1'\J 

II d 
'tle:J'VI 

cv oC::II il 0 

um 1tJ'UI"l'Uvt11"11(;1e:J'IJ 

7 i5~B'WLL uu~u L~1::ljf1~m1lJ~'li-w 1 VI 

irm~vu1~LL~m'\.J~vum1lJinuL~e:~u 1 

8 
.C:.d c:!rt I QJ V 

1D~B'U Lb 'U'U61'\J b611::"111 tJ'V'l\OlJ'U TVl n~::f11'J 

LLni:J ~V!1"11 B.:!U n b~ tJ'U 

10 irm~vu~1lJ1'Jtt'l11-rru(;)B'Un11LLnu~vt11 '\.J 

'\.J1::vn(;11-ut u~i(;)u1::~11~ , 

, 

5 4 3 2 1 
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., .. 1&.1 tt:f I OICII 

A::LL 'U'U~~~llt]'VI:JnB'U L 'HI'U 'a1ll 
'Um"ati'U 

J/ • J/ • J/ • J/ • J/ • 40 .,j L'UB\111EIBtl 1 L'UB\111tltltl 2 L'UB'1111t1Btl 3 L'UB\111t1Btl 4 L'UeJ'III1tleJEI 5 
ft'U'VI 

3 A::LL'U'U 10 A::LL'U'U 20 A::LL'U'U 3 A::LL'U'U 4 ft::LL'U'U A::LL'U'U 

1 2 5 4 2 1 14 

2 2 4 4 1 1 12 

3 2 5 6 1 2 16 

4 1 3 3 1 2 10 

5 1 3 4 0 1 9 

6 2 3 4 0 1 10 

7 2 4 5 1 0 12 

8 1 4 6 2 1 14 

9 1 4 4 2 1 12 

10 2 5 6 1 2 16 

11 2 4 4 0 1 11 

12 2 4 3 0 1 10 

13 1 3 2 1 2 9 

14 1 3 3 0 1 8 

15 3 5 8 1 1 18 

16 2 2 5 1 1 11 

17 2 5 5 0 1 13 

18 2 5 7 1 1 16 

19 1 3 4 1 2 11 

20 2 4 6 1 2 15 

21 3 6 8 2 2 21 

22 2 4 3 1 2 12 

23 2 4 6 1 2 15 

24 2 3 4 0 2 11 

25 2 4 4 0 1 11 

26 2 3 4 0 1 10 

27 2 4 6 1 2 15 

28 2 5 6 1 2 16 
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IU' J I Cif .. "" 
fl::LL 'IJ'Uf.lf!fl2JC)Vlllnil'IJ L "all 'I.! ~12.1 

'IJnL~fl'IJ 
.f ' .f ' .f ' .f ' .f ' 40 ~ L'Uil'lot1flilfl 1 L'Uil'lot1flilfl 2 L'Uil'lot1Vilfl 3 L'Uil'lot1Vilfl 4 L'Uil'lot1flilfl 5 

fl'IJ'Vl 

3 fl::U.'IJ'IJ 10 fl::U.'IJ'IJ 20 fl::U.'IJ'IJ 3 fl::U.'IJ'IJ 4 fl::LL'IJ'U fl::U.'IJ'U 

29 1 4 5 1 2 13 

~12.1 52 115 139 24 41 371 
~ 

1.79 3.97 4.79 0.83 1.41 12.79 LQflfl 

SD 0.56 0.91 1.50 0.66 0.57 3.02 
., 

59.77 39.66 23.97 27.59 35.34 31.98 ~ilflfl:: 
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.cl d " I " 

f11~1..:1'VI '!1.2 fl~~~'I.J'I.Je.Jila11q'VIG'V11..:1n1~~~£J'I.J~1£1'4flflilVI~..:~~~£J'I.Jfli'..:~Vi 1 l'U~~~il~~ile:~vr1Eie:~t~ 

Jl . Jl . Jl • Jl . Jl . 
L'U£1Vi1E.I£1EJ 1 L'U£1Vi1El£1El 2 L'U£1Vi1El£1El 3 L'U£1Vi1El£1El 4 L'U£1Vi1E.I£1E.I 5 40 

1 2 7 15 3 3 30 

2 2 7 14 2 4 29 

3 3 8 17 2 4 34 

4 3 7 16 3 4 33 

5 2 6 12 3 3 26 

6 3 8 16 3 4 34 

7 2 7 16 2 4 31 

8 3 8 18 3 4 36 

9 3 8 16 2 3 32 

10 3 7 16 3 4 33 

11 3 8 17 2 4 34 

12 2 8 15 3 3 31 

13 3 6 13 2 2 26 

14 2 6 11 2 3 24 

15 3 9 18 2 4 36 

16 3 8 17 2 4 34 

17 2 8 17 3 3 33 

18 3 7 17 3 4 34 

19 2 7 13 2 3 27 

20 3 9 16 2 3 33 

21 3 9 19 2 4 37 

22 3 8 17 3 3 34 

23 3 8 18 2 4 35 

24 2 8 16 2 4 32 

25 3 8 17 3 4 35 

26 2 8 9 3 3 25 

27 2 8 17 2 4 33 

28 3 9 17 3 4 36 
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.d IV J. A fUel :,,d tr f J I 

(;11~1.:1'VI "!1.2 f'l::U 'U'U~~a3.1CJ'VIl5'VI1.:1n1~L ~V'U~1V'4flfl~VI~H L ~V'Ufl~.:I'VI 1 L 'ULL(;I~::L 'UeJVI1VeJV 

(~v) 

• 
fl:~uu~fl~~q~5nvu~~u 

"' .. 
'a1~ um"a~u 

.f • .f • .f • .f • .f • 
d LUv'\.11~v~ 1 LUv'\.11~v~ 2 LUv'\.11~v~ 3 LUv'\.11~v~ 4 LUv'\.11~v~ 5 

40 fl::LLUU flU~ 

3 fl::bLU'I.I 10 fl::LbU'I.I 20 fl::uuu 3 fl::LbUU 4 fl::uuu 

29 2 8 17 2 3 32 

'a1~ 75 223 457 71 103 929 
d 

2.59 7.69 15.76 2.45 3.55 32.03 Lilfl~ 

so 0.50 0.85 2.26 0.51 0.57 3.51 

" 86.21 76.90 78.79 81.61 88.79 80.09 "av~fl: 
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.., J.,c::~~~ 

fl::LL'U'Ue.JmUJt]'Vlli'\lla.:! L ~~'U 

un~~'U r-~-----.-,~-----.-..------.-..------.~~-----1 ,f . ,f . ,f . ,f . ,f • 
fl'U~ L'Uil'VI1~il~ 1 L'Uil'VI1~il~ 2 L'Uil'VI1~il~ 3 L'Uil'VI1~il~ 4 L'Uil'VI1~il~ 5 

~1ll 

40 fl::LL'U'U 
3 fl:m'U'U 10 fl::LL'U'U 20 fl::LL'U'U 3 fl::LL'U'U 

1 2 7 15 3 3 30 

2 2 7 14 2 3 28 

3 3 7 16 2 4 32 

4 3 6 16 3 4 32 

5 2 6 11 3 3 25 

6 3 8 18 2 4 35 

7 3 7 16 2 4 32 

8 3 8 17 3 4 35 

9 3 8 17 2 4 34 

10 3 7 16 3 4 33 

11 3 8 17 2 4 34 

12 2 7 15 3 3 30 

13 3 6 13 2 3 27 

14 2 6 11 2 2 23 

15 3 9 18 3 4 37 

16 3 8 16 2 4 33 

17 2 8 17 3 3 33 

18 3 8 17 3 4 35 

19 2 7 12 2 3 26 

20 3 8 16 2 3 32 

21 3 9 19 3 4 38 

22 3 8 15 3 3 32 

23 3 7 17 3 4 34 

24 2 8 15 2 4 31 

25 3 8 17 2 3 33 

26 2 8 12 2 2 26 

27 2 8 16 2 4 32 

28 3 8 17 2 4 34 
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d &I c! .c::ll Qlc:t ~d., I Jl I 

~1"a1.:J'VI '!1.3 fl~bb 'IJ'1Jt:J~UUJ'J'VI5'VI1.:Jn1"ab "aV'IJ"a1V'4flflt'IVI~N b "aV'IJfl"a.:J'VI 2 L 'IJbb~t'l~b '1Je:JV11Ve:JV 

(~e:J) 

'a'UJ 

40 fl::U.'U'U 

10 fl::U.'U'U 20 fl::U.'U'U 3 fl::bb'U'U 4 fl::bb'U'U 

29 2 9 16 2 4 33 

76 219 452 70 102 919 

2.62 7.55 15.59 2.41 3.52 31.69 

so 0.49 0.88 2.10 0.50 0.64 3.63 

87.36 75.52 77.93 80.46 87.93 79.22 



r 

\Pl1"a1~~ '!1.4 fl::LL 'U'U~~ul'11q'VI~'VI1~m-aL~a'U-a1EJ'4flflfiltiv'UL~EJ'U L'ULL~fil::~q~n-a-a11"1.1v~ 
LL'U'U'VIflavu 

"' • ... .... ' fl::LL 'U'U~fila11q'VIGnv'UL -aa'U 

d 'a111 "' ... 
fl1111LoU1Llil m-a'lh::an\Pli.,j 

.... " 'UnL 'aV'Ufl'U'VI n1'a1Lfl'a1::'VI • 40 fi::LL 'U'U 
17 fl::Lb 'U'U 9 fi::LL 'U'U 14 fi::LL'U'U 

1 7 3 4 7 

2 6 3 3 6 

3 7 4 5 7 

4 4 3 3 4 

5 4 3 2 4 

6 4 3 3 4 

7 5 3 4 5 

8 6 4 4 6 

9 6 3 3 6 

10 7 3 6 7 

11 5 3 3 5 

12 3 3 4 3 

13 4 2 3 4 

14 4 2 2 4 

15 9 4 5 9 

16 4 3 4 4 

17 7 2 4 7 

18 8 4 4 8 

19 6 2 3 6 

20 6 4 5 6 

21 11 4 6 11 

22 6 2 4 6 

23 8 2 5 8 

24 5 2 4 5 

25 3 3 5 3.----
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~1':i1-1~ 'ti.4 fl::bb 'lJ'Ue.J~allq'VI~'VI1-1n1':iL'iEI'lJ':i1EI~flfi~Ov'l.U'iEJ'lJ L 'ULL~~~V'Iq~n':i':ill'tiv-1 
LL'U'U'VI~Hilv'U (~v) 

"' • "" ""' fi~LL 'lJ'Ue.J~itllq'VI5nv'lJL ':iEI'lJ 

"' .. d ':i111 
u m ':iEJ'lJ flu 'VI fi1111LihL1il n1':ith~EJn~1<ti "" t 

n1':i1 Lfl':i1~'VI • 40 fi~LL 'lJ'lJ 
17 fl~bL 'lJ'lJ 9 fi~LL 'lJ'lJ 14 fl~bb'lJ'lJ 

26 6 2 2 6 

27 7 3 5 7 

28 9 3 4 9 

29 6 2 5 6 

':i111 173 84 114 371 
d 

6.03 2.90 3.94 12.90 Lu~EJ 

so 5.97 2.90 3.93 12.79 
il 

35.48 32.26 28.11 32.26 ':ivEJ~~ 

139 



140 

~1~1.:~~ '11.5 fl:::bb uue.~f;ul11q'VI~'V11.:1n1~b~t~1J~1t~'4flfi~VI~.:~ b~t~\Jflf.:~~ 1 L1Jbb~~:::~q~n~~11'tleJ.:I 
bb \J\J'VI~~el\J 

.., J tU d 

fl:::bb 1J1Je.J~~11t]'VIGVI~.:I b ~t.I\J 
~111 .., .. col 

fl1111bii1l~ m~'l.h:::t~n~1 ii ... ~ um ~t~\Jfi\J'Vl n1~1bfi~1:::VI • 
17 fl:::bb 1..11..1 9 fl:::bb\J\J 14 fl:::bb\J\J 40 fl:::bb\J\J 

1 16 8 6 30 

2 15 8 6 29 

3 16 7 11 34 

4 17 7 9 33 

5 15 5 6 26 

6 16 7 11 34 

7 16 6 9 31 

8 17 7 12 36 

9 16 7 9 32 

10 16 7 10 33 

11 16 7 11 34 

12 15 8 8 31 

13 15 6 5 26 

14 14 5 5 24 

15 17 8 11 36 

16 17 7 10 34 

17 16 8 9 33 

18 17 8 9 34 

19 15 6 6 27 

20 16 8 9 33 

21 17 8 12 37 

22 17 7 10 34 

23 17 8 10 35 

24 16 7 9 32 

25 16 8 11 35 
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\Jl1~1~~ "11.5 R::LL'U'U~ft~11q'VI~vn~m~L~ti'U~1t1'4Rflf!VI~.:JL~ti'Uflf~~ 1 L'ULL~ft::cwq~n~~11"lleJ~ 
LL'U'U'VI\Jl!;lel'U (~eJ) 

.., • .., .. 
"" fi::LL'U'U~~a11q'VIllVIliHL ~ti'U 

d ~111 .., .. 
R1111L,j'11~ m~th::anlJI1<ti "" ff 'Lim ~ti'UR'U'VI n1~1LR~1::VI • 
17 R::LL'U'U 9 R::LL'U'U 14 R::LL'U'U 40 R::LL\J'U 

26 14 5 6 25 

27 16 8 9 33 

28 17 8 11 36 

29 16 7 9 32 

~111 464 206 259 929 
d 

15.97 7.06 8.90 31.94 Lufltl 

SD 16.00 7.10 8.93 32.03 
.., 

93.93 78.49 63.59 79.84 ~eltlft:: 
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~ u .! ... .- ... ~~"I ' "' 
fl1"a1..:1\ll '¥1.6 fl::bb 1J1J~"fillUl'VIl5\111..:1n1"ab "aV1J"a1V1.Jflfi"'VI"..:I b "aV1Jfl"a..:I'VI 2 ~ 1Jbbfi"::Vi qfln""a""a1l"l..v..:l 

bbtJ'li'VIflfilvtJ 

u J. .., Cl 

fl::bb 1J1J~"fil11'l'VIl5'VI"..:I b "aV1J 

~ "a111 u ... 

fl111lb~1l\l mca'lh::vnfiLoU "' ~ 1Jnb"aV1Jfi1J'VI n1"a1bfl~1::'VI • 
17 fl::bb 1..11..1 9 fl::bb 1..11..1 14 fl::bb1J1J 40 fl::bb 1..11..1 

1 16 8 6 30 

2 15 7 6 28 

3 16 6 10 32 

4 17 7 8 32 

5 14 5 6 25 

6 16 8 11 35 

7 16 7 9 32 

8 17 7 11 35 

9 17 8 9 34 

10 16 7 10 33 

11 16 8 10 34 

12 15 7 8 30 

13 16 6 5 27 

14 14 4 5 23 

15 17 8 12 37 

16 16 7 10 33 

17 16 8 9 33 

18 17 8 10 35 

19 14 6 6 26 

20 16 8 8 32 

21 17 8 13 38 

22 16 6 10 32 

23 16 8 10 34 

24 16 7 8 31 

25 16 8 9 33 
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..; 4 ... • 

~1':i1.:J'VI 11.6 ft::bb 1..1\le.~~a1!q'VIfi'V11.:Jn1':ib'ia1J':i1EI'4flfl~'VIil.:~ L'iEJ1..1fi~.:~Vi 2 L\lbb~~::w q~n':i':i1l"llv.:J 

bb uu'VI~i'le~u 

9 fl::bb 1..11..1 

26 14 6 6 26 

27 16 7 9 32 

28 16 8 10 34 

29 16 7 10 33 

460 205 254 919 

15.86 7.07 8.76 31.69 

SD 0.92 1.03 2.08 3.58 

93.31 78.54 62.56 79.22 



d 
fi'U'VI 

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 

d d d d d d 
bbe.J'U'VI 1 bbe.J'U'VI 2 bbe.J'U'VI 3 bbe.J'U'VI 4 bbe.J'U'VI 5 bbe.J'U'VI 6 

10 20 20 20 10 10 

9 16 16 17 8 9 

8 17 16 16 8 8 

9 17 17 16 8 9 

9 17 16 17 8 9 

8 16 15 15 8 8 

9 18 18 17 8 9 

8 17 16 16 8 9 

9 19 18 18 9 9 

9 18 17 16 8 9 

9 18 18 16 8 9 

9 18 17 17 9 8 

9 18 17 17 8 9 

8 16 15 15 8 9 

8 15 14 15 8 8 

9 18 18 17 9 9 

9 18 17 17 8 9 

9 18 17 17 8 9 

9 18 18 17 9 9 

8 16 14 16 8 8 

9 18 17 17 8 9 

9 19 19 18 9 9 

9 17 16 17 8 9 

9 17 17 17 9 9 

8 16 16 15 8 9 

9 18 18 17 8 9 

8 16 14 16 8 8 
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'i'UJ 

90 

75 

73 

76 

76 

70 

79 

74 

82 

77 

78 

78 

78 

71 

68 

80 

78 

78 

80 

70 

78 

83 

76 

78 

72 

79 

70 
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d d d d d d 
ttt:J'U'VI 1 ttt:J'U'VI 2 ttt:J'U'VI 3 ttt:J'U'VI 4 ttt:J'U'VI 5 ttt:J'U'VI 6 

10 20 20 20 10 10 90 

27 8 18 17 16 9 8 76 

28 9 18 18 17 9 9 80 

29 8 18 17 16 8 8 75 

251 503 484 478 240 253 2209 

8.66 17.3 16.7 16.5 8.28 8.72 76.2 

so 0.48 1.01 1.32 0.91 0.45 0.45 3.87 

86.55 86.72 83.28 82.59 82.76 87.24 84.64 



\1 -

.fl1Fie.J'U1 n 6l1 

fi1FI11:1Jf111VItJ1'VI1~n1-ab~~'U (Normalized gain) 
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<g> 

1 14 35.00 30 75.00 40.00 0.62 Medium 

2 12 30.00 29 72.50 42.50 0.61 Medium 

3 16 40.00 34 85.00 45.00 0.75 

4 10 25.00 33 82.50 57.50 0.77 High 

5 9 22.50 26 65.00 42.50 0.55 Medium 

6 10 25.00 34 85.00 60.00 0.80 High 

7 12 30.00 31 77.50 47.50 0.68 Medium 

8 14 35.00 36 90.00 55.00 0.85 High 

9 12 30.00 32 80.00 50.00 0.71 High 

10 16 40.00 33 82.50 42.50 0.71 High 

11 11 27.50 34 85.00 57.50 0.79 High 

12 10 25.00 31 77.50 52.50 0.70 High 

13 9 22.50 26 65.00 42.50 0.55 Medium 

14 8 20.00 24 60.00 40.00 0.50 Medium 

15 18 45.00 36 90.00 45.00 0.82 High 

16 11 27.50 34 85.00 57.50 0.79 High 

17 13 32.50 33 82.50 50.00 0.74 High 

18 16 40.00 34 85.00 45.00 0.75 High 

19 11 27.50 27 67.50 40.00 0.55 Medium 

20 15 37.50 33 82.50 45.00 0.72 High 

21 21 52.50 37 92.50 40.00 0.84 High 

22 12 30.00 34 85.00 55.00 0.79 High 

23 15 37.50 35 87.50 50.00 0.80 High 

24 11 27.50 32 80.00 52.50 0.72 High 

25 11 27.50 35 87.50 60.00 0.83 High 

26 10 25.00 25 62.50 37.50 0.50 Medium 

27 15 37.50 33 82.50 45.00 0.72 High 

28 16 40.00 36 90.00 50.00 0.83 High 

29 13 32.50 32 80.00 47.50 0.70 High 

31.98 32.03 80.09 48.10 0.71 High 
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... .. d 
um~~'l.lf'I'IJ'VI 

40 f'IZU.'IJ'IJ 40 f'IZU.'IJ'IJ 

1 14 30 

2 12 29 

3 16 thumn:~ 34 ~l.J1f) 

4 10 33 ~l.J1f) 

5 9 26 

6 10 34 ~l.J1f) 

7 12 31 

8 14 36 ~l.Jlf) 

9 12 32 

10 16 33 ~l.Jlf) 

11 11 34 ~l.Jlf) 

12 10 31 

13 9 26 

14 8 24 

15 18 36 ~l.Jlf) 

16 11 34 ~l.Jlf) 

17 13 33 ~l.Jlf) 

18 16 34 

19 11 27 

20 15 33 ~l.Jlf) 

21 21 37 ~l.Jlf) 

22 12 34 ~l.Jlf) 

23 15 35 ~l.Jlf) 

24 11 32 

25 11 35 ~l.Jlf) 

26 10 25 

27 15 33 ~l.Jlf) 

28 16 36 ~l.Jlf) 

29 13 32 

12.79 wv1i 32.03 
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lJVI1lVltJ1~tJ'(Je:l't.lbbfltJ YL~l. 2547-YU'l. 2550 

iVJV11'11G1muru.viVJ G11'll1l'll1;gl1Vlv1 

lJVI1lVltJ1~tJ'(Je:l'\.Jbbtl'tJ Yl.!'l . 2551 

thi:::m!'ltivuVJ~uru<ViV11'1l1;gYim 
\1 

Yl .!'l. 2552- u~~uu , 

0 .c'll1 0 V~OJVd 

V11UmG1tJ1 e:l1bJle:lbU11J~"n~ ~.:J'VI1~!'1~G1:::bn~ 

~1uV1t.i~ ~1bb'VIU.:J r1~ 
\1 

0 ~ 0 v ~Q. Q...l cu d 

mumG1Vl e:l1bJle:lbU11J~"mmVltJ1 ~.:J'VI1~!'1~G1:::bn~ 

Bbl.J~ jigsawrisa@gmail.com 
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