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ABSTRACT 

TITLE DEVELOPING LEARNING ACHIEVEMENT TOPIC OF GENETIC 
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The main purpose of this research was to develop learning achievement on 

genetic inheritance for grade 10 students by using inquiry based 5E learning activities . 

Students' learning retention and satisfaction towards the learning implementation were 

also investigated. The research samples consisted of 27 students grade 10 at 

Nonsawangprachasan school in the first semester of 2017 academic year. The research 

instruments were 40 items of achievement test, lesson plans of using 5E inquiry learning 

cycle and satisfaction questionnaire. The results showed that the dependent samples 

t-test analysis indicated that the post-test score (24.89 ± 4.81) was significantly higher 

than the pre- test score ( 10. 56 ± 3. 51) at p- value of 0. 0 5, but not different from the 

retention score (24.67 ± 4.77) at p-value of 0.05. The students' satisfaction toward the 

inquiry learning activities was in the highest level. 
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1990 )fle:J fl1".i~-r1~1"ld11J~'Uh (Engagement) fl1".ici'1".i11illl~~f"i''UVI1 (Exploration) fl1".ie:Jfimml~~ 

~~-i!e:J~".i'IJ (Explanation) fl1".i"lJCJ1CJI"l111l~ (Elaboration) ll~~fl1".iU".i~liJ'U (Evaluation) 1i11fl~1~'U 
' 'U 

~'UVI e:J'U~~ n~ 11 ~ l~CJ'U ~11l1".it1~~1~ l"ld11JTI~ CJ ~ 1'Ufl".i~'U1'U fl1 1fiV1 ~1 CJ V~'U l e:J~ ii fl1".i n1VI'U ~'IJ ".i~ l~'U 
'U 'U 

D tuVI1VI~e:l ~~~l.Jl.J~ ~1'Uoff'UV~11Jl5fl1 ".i'Vl1~l'Vl CJ1~1~V~{ ll~ 1'Vl Vl~ e:l~ l ~e:JVI".i1 1il~e:l'U Vl~e:l~'UfOl 'UVI1 ... ... 
o ~ ~ ..J o V t II V dl II 

1"11Vl e:l'UV111J~1J1JVI ~1'U'U'U 6!!~1il1fll"l111JVI1J1 CJ ll~ ~m~'U"ll'U VI e:l'U"ll1~Vl'U fl".i~'U1'U fl1".i~'U l~1 ~ VI11"1111J".i 
... 'U 

ll'U'U 5E V~11l~1~'U~'UV~e:J'U lU'U".iUll'U'UVI-d~ ~~~l~CJ'U~11l1".imU'U~'U~nm~-ue:J~fl1".il~CJ'U-r hi1i 
'\1 '\J \1 'U 

1il1flfl1".i~'U l?I1~VI1-ile:J1l~ -r..ij nrn".illn'llruV11~1CJ~1 le:J~ ".i11l~~-r..ijnvh~1'U~1Wl'Ul U'UV!lil"lru~ 't,h 1 tJ~ 
'U 'U 1V \1 'U 'U 

fl1".i lG'I~1l~~1~~lii'~m11lG'I11l1".it1"lle:l~ lll'i~ ~'U 1"11"1~ 1 ~ l~1l~V11"1111l~11l1".it1 1~ CJU".i~CJ flV~1 offVIlii' flfl1".il~CJ'U 
' ' 

-r~1CJfl1".ill~1~VI11"l111l-r~1CJ~1le:J~ lU'U'U".i".iCJ1rn~1 'Ufl1".il~CJ'Ufl1".i?le:J'U 1-H'~ l~CJ'UiJ~G'I".i~ 1 'Ufl1".ifi~ 
'U 'U 'U 

"li1CJ 1-H'~l~CJ'U 1~~w.J'U1t:.I~~1J')'Vlt'Vl1~fl1".il~CJ'U G'I11J1".it11 ilVI~t:.l~ 1 'Ufl1".ifi~ ll~~~w.J'U11"1111J6'111J1".itl 

1 'U fl1".ifi Vle:l ~ 1~iJl1iJ1".iflJ tu1W 1 'U fl1".i~'U l~1~VI11"1111J-r"lle:l~ ~ l~ CJ'U ~1 CJ Vl'Ule:l~ 'U'U~'U ~1'U fl1".illl"l ".i1~~ 
Ql 'U '\J d.9 

ill"l1 1:ulil1l ti'U ~ e:1..:1 ~ 1'U rn".i"W"il 1 1ru1B ~ 1~1-e:Ju 1"1 m.J ~ Vl rn1 l~ CJ'U-r ~1 CJ n"iJ m1:u rn1 l~ CJ'U ~ ll 'U'U~u lG'I1~ 
'U 'U 

5 .ff'UiJI"ld1:Uci'1fltljll~~G'IB~I"l~B~tl'Ufl".i~'U1'Ufl1".ifi~ 1 'Ufl1".i'W"il1".itw11V~~Vl".iB~ 1 ~".iB'UI"lB'Ul~CJdtl'U 

-iJB:u~ Vl~e:J~.fl1~ fl1".iru~tJ".i1fl n 1~ CJ 1 il"l11:1.1-r l"ld11lfi~ ll~~Vlfl'!j~U".i~~'U fl1".itlJ"lle:J~I?l'Ule:J~ 1 'Ufl1".i 
'U ~ 'U 

' ' ... 0 Q.l Cli Cll I I dl ..::::1 d I c:t, I d.C::.. QJ 

G'l1".i1"ilVI~ fl~1'U'Vl:Ue:J CJ B CJ 1~".iB'U 1"1 B'U Vl".iB'Vll ".iCJ fld1 fl".i~'U1'U fl1".i fl1".il"l~ B CJ 1~:1.11 "il1".iflJtu1flJ'U'U l B~ 
... 'U ... 

(loWtu'W~'Vlt l'UI"l1l1'U~fl,;: 2537) 
... ' ' 
-iJmhn~-uB~fl1".i..ijV1fl1".il~CJ'U-r ll 'U'U~'U lG'I1~VI11"l11:U-r ~hwnl~CJ'Uii".i~~'UG'1~1Jrun11~1 Vl~e:J1~il 

\J '\J QJO~ 

fl1".i fl".i~ ~'U1l1 fl~ B1il ~ 1~ G'11:U1".it1l~ CJ'U-r~1 CJl5ll 'U'U'i11~ ll~ ~~TW fll~ CJ'U 1~-r~ flVIlii' fl fl1 ".i'Vh~ 1'U fl ~ :U~ 
.. '\J 'U , 

t1n~B~ m"ilvh 1 ~1!m~CJ'U'U1~1"l'UVI~m~CJ~~1'U 1~lnV1rn".il~CJ'U-r <"W:u~w5 lVJ"Il~l"l'IJ~, 2544) ~~~B~ 
'U 'U ' 

l ~:u 1~CJ 1 ~1!m~CJ'U~iil"l11:UG'I11l1".it11'11~ n'U'vh~1'U~1:Utl'U l U'Un~:u l~ n 1 l U'Um~'U1'Ufl1".il~CJ'Ubb uu 
... 

~11Jiie:J Uflb~CJ'U~B~l~CJ'U~11J tl'U ~'U~~"Ile:l'U~1'U fl~1J~1 CJtl'U b ~".i1~fl1".il~CJ'U ll 'U'U~1:UiJ-e:JU'U"il~ l U'U 
' 



• 

• 
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bb?f(;l-:Jfl11:U~(;l b~'U ~1:U~(;l~1:U'Vll "li1m Vl~tl~'ltl'Ubb"~ tl'U 1(;lm.hVtJ:U"~1\il:uT~Iil11ti.I1~1:Utl'Ub ~tl'VI1 
'U 

Fll~Jle.JU~b Vl:l.J1~?1:U~?f(;l "1!1 Eltl'U~(;]VI1oVtl:U" 1 '\X:u1 f1 ~(;l~Jbfl':il~~bb"~ bn(;lf111~(;li1'U 11il ~'I b?I~:UVlfl~~ 
• 'U 

'V11'~~'~fl:u 1(;1EJ'Vh 1 'IX~ b~EJ'U~~mJ~u~11 'Um1mJ~1:un'U ij:u'U~~~:u~'U5~~vie.Jn'U boV1 hn'Ubb"~n'Ubb"~ 
'U 'U 'U \ 

~'I b?I~:UVJ f1 ~~ f111 ~ tl ?111 Vl f1 ~~ f111'Vh '11 'U f1 ~ :U ?11:U 11 tl vl1 '11'U ~1 :U flU~~ 'U 1\il f1 ~ :U 1i1 ~ 'IJ 1~ ?IU 
• 'U • 

f111:u611 b ~lil 11ilbde.J?t:U1~n'Vl flfl'U 1\il b~EJ'U~U11"~JJ1:Uiil (;llJ-:JVI:U1 EJ b "!i'U b~ EJ1 n'U ~'~lil~~'~e.J" 1 '!Xe.J"~:ufl'V!B 
'I 'U 't , , VI 

'V11'1f111b~EJ'U?I'I;'Uvltl 1 'IJ (Vi:U~'U5 b(;l"ll~fl'IJ~, 2544) 
'U • 

f111L111'1J bb UUf111?ftl'UoQ\ 'IJ1 -if ~'l~fl1fl111~~f1tl~ b?I:Ue.J 1 'Ubbvl"~~'UIJltl'U"lltl'I1U bb UUf111?fe.J'U.Q' 
'U 'U 'U 'U 

~tl f111~(;1 b~Jl~EJ:U nlil f111:U fl1fl1 1~(;1 b~Jl~EJ:Unlil f111:U 1 '!Xb Vl:l.J1~?1:U nu fl11:U~fl11:U?I1:U11tl"lltl'l~b~EJ'U 
'U 'U 'U 

bde.Jfl 1 b~JJ~ U:U nlil f111:U bb~1 fl1fl11filil11 t1.111Jl111il ?I e.JUU'VlU 1'Vl"lltl'lfl1 bb" ~ ~ b~ EJ'U 1 'U f111U nu~ nlil f111:U 
'U 'lJ 'lJ 'lJ d.J 

bbvl"~~'UIJltl'Ul1?ftJ(;lfl~tl'ltlU1UbbUUf111?ftl'U 5E Vl~tl 1lJ (?1?11'Vl. 2546) 
'U 

1 1-:Jb~EJ'U 1 'U'U?I11-:J'IJ1~"111?111ri rl1b.ne.Jn(;l-V'11tl'U ~'~VIl(;le.JU"11"1ln1.U bV'U 11'~b~EJ'U"ll'U1(;lb~n • • • 
bU(;l?fe.J'U 1 'U~'UiJuEJ:uPin~1t'J~ 4 ti-:J1~~u~'UiJuEJ:uPin~1t'J~ 6 1(;1EJ~uum~EJ'Ub oV1b~EJ'U~'IVI:U(;l1(;1EJ 1lJij 

f111?1e.JU ~")(;] b~ t1 n ~-:Jv111 '!Xtr n b~ EJ'U~ b -V'1 b~ EJ'UijGl n~ru~~ bb~JJ nvi1-:J n'U v111 ,Xij~-:Jtr n b~ EJ'U~ b~ EJ'U bfl'l 

'IJ1'Uflm-:J bb"~Be.J'U trm~EJ'Uijfl11:U?I'U h 1 'Uf1111~b~EJ'U 1~~Ue.JEJ bb"~trm~EJ'U~1'U 1 Vlrulj;j1'U~mnlil'U 
'U "' ... 

f11e.J'Ufl~1'1J1~fle.J'Utl1~'Wbfl~~JJ1m1:u bb"~~'U~1'1~11 'IJ 'Y111 '!Xtrm~EJ'U~e.J-:J"Ii1 Ufl1e.J'Ufl~11 'Uf111vl1'11'U 

~'~v111 '\Xij b 1m nu m1 b~ EJ'Uue.J EJ 'IJ 1 ~ n t1u nu m1 b~ EJ'U m1?1 e.J'U11 EJ1"111~11'Vl EJ1 m1ri1 EJ'Vle.J (;]Gl n~ru~ 

'V11'1~'Unf111:U?Ie.J'U 1(;1 EJ 1 i1~f111'U11EJ 1 EJU1~ f1e.J'U?I1"~ PowerPoi nt f111:Utl'UVI:U1 EJ'I1'U 1lJ?t1:l.l1 1tl~ • 

lil1fli:lru'VI1~'1fl~11er1~ E) ~'lijfl11:U?I'U 11il~lil~Pi f1~1 f111b~8'U~'V11'1i'V181f'f1?1\?l'~"lltl'l er b~8'U lii'18 
v 'U 'U 'U 

n11L11bmi~m1?1tl'Ubb uunlilm1:wf111b~8'U~bb uu~ub?l1~ 5 ~'U:u11 m 'Uf111~(;lf111b~8'U~ b~tl 1 ,x 
'U 'U 

er b~ 8'U bn(;l fl1 1~ (;11 bfl11 ~~ bb" ~ bbtlD tu'VI1 b ~tl'VI1rl11Jl tl'Uiil1 flD tu'VI11(;li:J tu'VI1VI~'I f11~ ~'U 1 ,X~ b~ EJ'U bn(;l 
'U QJ v v 'I 'U 

fl11:Utl 81 n~e.J 81n b ~'U bb?I1'1VI1fl11:w~lii'181Jl'Ubtl'l b tJ(;l1tJ m?t1 ,x~ b~ 8'U 11ilv11nlil m1:u~'~ b'iJ'U1'1J bb uu 
'U 'U 'lJ 'lJ 

f111~(;1 f111 b~ 8'U~~ b Vl:l.J1 ~?I:U nu f111 b~ 8'U~1'V181f'f1?11Jl~ (?1?11'Vl. 25 46) ~'I f111~(;1 f111 b~8'U ~ bb 'U'U 
'U 'U 'U 

.d .::::t, d' Q.l il'..::. t{ QJ ..:::.. tf 

?I'U b?I1~'V11'11'V181 f'fl?l (9))?f1:U11tl'W\9ll'U1 fl11:U 11'Vl EJ1f'f1?11Jl1 'Vl fl~~ fl1~'U1'U fl11'V11'1TV18 1f'f1?1\911 b lil IJl 
'U 

fl~vie.J1'V181f'f1?11Jl~ Gii'~1 'U~'UIJJ e.J'U"lltl'~ m1~u b?t1~'V11'~1'V181f'f1?11Jl~lil~ b v'U~'U;j1'U~ b ~t1:u 18'~ n'U bb" ~ n'U ... 
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" ' v v ~ c:f d 1 v cv v..::ll 

n1':i'VH?l.J'U 1 t:JG'H'fl.J ']'Y15'Y11-:J nTH 'HJ'U b 'Hl-:1 n 1':itl1 f.J'Yl eJ \11~ n'I3UJ~'Y11-:J'W'U qn':i':ilJ'lJ 'El-:J'U nb ':i f.J'U 

.ff'W~uf.ll.l~ n'l31tl~ 4 b ~m tl'Wbb 'W1'Y11-:~ 1 'Un1':i~ 111n "il m':il.ln1':i b1 f.l'W~ eJ'W"il~ b tl'U'tJ':idf.l'lJtJ ~ eJm':iLl-rutl':i-:~ 
" ' 

':iLl bb 'U'U m':i~ 111 m':i b1 f.l'W oft ~~~'W bb~ ~ bi'l111L1 ':i ~~'Y15 .fi1'W'U ':i':i~ "il l'l:W-:J'Vll.l1 f.! 'lJ 'El-:J'Vl~ m'f \?l ':iG'f1l.l 1':it~.Ww..J 'U 1 
'U 'U .. 'I 'I 'U 

b~n 1 'Ylf.l 1 ~iJflUJ.fi1'W b ~'El b tl'Urh~-:~6111"1ru 1 'Wm':i.Ww..J'W1Ll':i~b'Y1Pl'lJ1~~'El 1 L1 
' v 

1.2 1~t1tJ':i~G'f.:~fi'"lle~.:~m':i1~a 
' 

1.2.1 b ~m Ll~ f.l'U b V1 f.l'U t:J~ ~l.l']'Yl~'Y11-:Jn1':ib~f.l'Wfl'El'Wbb~~'Vl~-:J b~f.l'W b~'El-:~ m':ici1f.l'Yl'Ell'l~ n'l3ru~ 

'Y11-:J.W'Wun':i':il.l'lJeJ-:Jilm~f.l'W.ff'W~5f.ll.l~n'131tl~ 4 11'lf.ln"ilm':il.ln1':ib~f.l'W~bb'U'U~'UbG'f1~ 5 ~'W 
' " 

.d..::f !.1 11 .c:::!l tl Q.l c! c:f d I Q.l 

1.2.2 b 'W'Elf!l n'l31fl11l.l n11'Vl'W1'Y11-:J m':i b ':i f.l'WI'l1'Ut:J~G'fl.l(]'Y15'Y11-:J b ':i f.l'W b ':i'El-:1 m':im f.l'Yl'El\11~ n'l3ru~ 

'Y11-:~.W'Wum':il.l 'Vl~-:~m':i~l'lm':ib~f.lvril'lf.ln"ilm':il.Jm':ib~f.l'W~bb'U'U~'UbG'f1~ 5 ~'W 
' " " ' ' 

1.2.3 b TI'El~n'l31fl11l.lfl-:J'Yl'U'Y11-:J m':i b~ f.l'W b~'El-:~ m':ici1 f.l'Yl'El\11~ n'l3ru~'Y11-:J.W'Wum':il.l 'Vl~-:Jm':i 
' 

' " ' 
1.3.1 t!m~f.l'WVlb~f.l'Wiii'1f.ln"ilm':il.ln1':ib~f.l'W~bb'U'U~'UbG'f1~ 5 i'W b~'El-:1 m':ici1f.l'Yl'Ell'l~n'l3ru~'Y11-:J 

" " ' 
.W'U q n':i':il.J iJ (:.J ~ ~l.J t]'Y15'Y11-:I n1':i b ~ f.J'U 'Vl~ -:1 b~ f.J'U ~ -:1 n11 n 'El'U b~ f.J'U eJ ~ 1-:JiJi! f.) 6111"1 t\J'Y11-:J G'f ~ ~ V1 'j~ ~'U 0 0 0 5 

1.3.2 t!m1f.l'Wfl11l.ltl11'VlU1'Y11-:Jm':ib~f.l'Wiii'1'Wt:J~~l.l'l'Yl~'Y11-:J b~f.l'W 1 'W':i~~'Umn-:~~'W 1 L1 

' " ' 
1.3.3 t!m~f.l'WVib~f.l'Wiil1CJn"ilm':il.ln1':ib~CJ'U~bb'U'U~'UbG'f1~ 5 oll'W b~'El-:~ nT~ci1CJ'Yl'Ell'l~n'l3ru~'Y11-:J 

" 

1.3.4 fl11l.lv;-:~vm h'll'El-:!tl m~CJ'W.ff'W~lif.ll.l~ n'I31U~ 4 ~iJ~eJm':i~ 111 n1':iG'f'El'W 1111CJ n"il m':il.ln1':i 

b~f.l'W~bb'U'U~'UbG'f1~ 5 ~'W 11'lf.l':i1l.l'Elf.Jl'W':i~~'Ul.l1n 
" " 

CV c:f c:f CV c! Cll d I Q.l QJ .:::. ~ 
1.4.1 'Wm ':if.J'Wl.lt:J~G'fl.lt]'Yl5'Y11-:Jm':ib ':if.J'W b ':i'El-:1 m':imCJ'YleJI'l~n'l3ru~'Y11-:J"W'Wqm':il.lb 'V'll.l'll'W 

1.4.2 1~.Ww..J'W1':i'tlbb'U'Un"iln':i':il.ln1':ib~CJ'W~bb'U'U~'UbG'f1~ 5 ~'W b~'El-:1 m':i~1CJ'Yl'Ell'l~n'l3ru~'Y11-:J 
" " 

.W'Uum':il.l'lJeJ-:Ji!m~f.l'W.ff'W~5CJl.l~n'l31tl~ 4 
' 

1.4.3 1\il bb 'U1'Y11-:~ 1 'U m':i~l'ln"ilm':il.lm':ib~CJ'W~ eJ'U"il~ b tl'U'tl':i~ 1f.!'lJtJ~Bm':il1-r'ULl':i-:~':il1 bb 'U'U m':i 
" ' " 



1.5 "l..el'Ub"l..IPI"l..i:Hin1';i1~fl 

1.5.1 'lh~'Yf1n';i 

'l.h~'ll1mv1Hi:urn11~EJfl~'l'd b'i~h.n!m~EJ'U-&'Ul!nmJ~fl'l~ntJ~ 4 h-:~b~EJ'Wb'U'W?f11-:J 

D1~'1l16'111rl eJ1bi1VfWloU11U'U ~'IV!'J~eJtJG'l11'1l51-u .f11flb~EJ'U~ 1 Ufn1~fl'l~1 2560 ~1'UTU 27 fl'U 
' ' ' 

1.5.2 ';i~a~n~1~1m'Wm';i1~a 

m11~r.Jfl~-:~dm~r.J1-&'1~r.J~b1m1'Wm1V1~6'leJ'I ~1'U1'U 12 ·ii'11:w-:~1~EJvl1rn1V1~6'la-:~1'U 
" 

mm~r.J'U~ 1 tlm1~mn 2550 bV'Wb16'11 4 61'1J~1~ 

1.5.3 Ldv'VI1-ffim'Wm';i1~a 

5 

b 'if e:J'\1111 'U 11 r.Jl'll 1~1iVJ tJ 1~'U \i1'U IPI1:W'VIfi n?tiPI 1 bbn'U n6'11'1 n 11~ n~1~'U ~'U\i1'U 
"' " "' 

1.5.4 ~1u'lh-ffim'Um';i1~a 

1.4.4.1 1?11 bb'tl1vi''W bbt:J'Urn1~~n"ilm1:wrn1b~EJ'WTI~r.J 1 -ffn"ilm1:wrn1b~r.J'Wbb uu~ub?t1~ 
" " ' 

5 oV'U b'1v-:~ rn1ri1r.JVJeJ~tin~ru~VJ1-:J'W'Wnm1:w 
' 

1.4.4.2 l?l1bb'IJ1m:w 1'Wrn11~r.Jfl~-:~d:W 3 l?l1bb'tl1 ~a 
1) t:J6'161:w~VJ~VJ1-:Jf111b~r.J'W1"1l1~11Vlr.J1'1leJ-:Jirm~r.J'W.ff'Uilnr.J:w~n~1tl~ 4 b~e:J-:1 

rn1ri1r.JVJeJ~tin~ru~VJ1-:J~'U5n11:W 
' 

i.l ll &::::11 ll Q.J ..:! ~ 
2) fl11:W fl11'VI'U1V11'1 f111b 1r.J'U~1'Ut:J6'16'1:W~V15V11'1 b 1EJ'U 

3) m 1:w fl'IVJ'U"1le:J-:Jfl11:W~'VIfi-:~ b~r.J'U 1 'lJ bb~1 30 l'U"1leJ-:Jir m~r.J'U~ b~ r.J'U~1 tJ 
" " n11:Wfn1b~r.J'U~bbtJtJ~tJb?f1~ 5 oV'U 

" 
4) m1:w~-:~vm h"1lv-:Jir m~EJ'U.ff'Ul!nr.J:w~n~1tl~ 4 ~:W\?1 e:Jfl11~~f1116'1eJ'U b~r.J 

1in"ilm1:wrn1b~r.J'Wbbuu~ub6'11~ 5 ~'W b~eJ'~ m1ri1r.JVJa~tin~ru~VJ1-:~'Vr'Unm1:w 
' 

" 1.5.5.1 n"il m1:wm1b~r.J'U~bb uu~u b?f1~ 5 -tr'U 'VI:W1 r.J~-:~m1?feJ'Ubb uu~u b?f1~'V11m1:w~ 
" " 

5 ~tJ 1?11:WbbtJ1fl~"1le:J'I 6'16'11Vl. (2546) bb6'1~11:W1'1J~-:~rn16'1eJ'W1tJbbtJtJ~tJb6'11~'VI1fl11:W~ 1n~mrn1b~EJ'U~ 
" ~ " 

bbtJtJ 5 ~'U rn16'1eJ'UbbtJtJ~tJb6'11~V11-:J1VJmPn?fl?li Gli-:~'IJ1~nau~1r.Jn"ilm1:wrn1b~EJ'U~ 5 ~'UI?le:J'U~-:Jd 
" 
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1) .ff'W6'1~\:~m1lJ6'1'W h (Engagement) b tl'W.ff'W~Iil~11wu1~'U'Vl b~EJ'Wvt~m~e:J-!1 
~Ll16'1'W h ~-!lv11il bnl'l~'Wbv-!llil1 nrl'.nlJ6'1-!!61'EJ vt~e:J bnl'llil1 nfl11lJ6'1'W lil"llv-!l~ ... run b~EJ'Wbv.:J11'1EJ 1"116'1~1-!1 

" 
6'1m'Wfl11ru~'Wbb~11iri'1mlJm~~'W1~'!!nb~EJ'Wbnl'lfl11lJ6'1'Whvmn~ vEJ1flb~'U e:JEJ1fl~lil~'Vll'l(;le:J.:J . " 
vt~v~v'U-U'v6'1-!!61'EJ"llv-!!D'1Jvt1,!'W 

2) .ff'W fl11?1'1111il~'WV!1 (Exploration) b tl'W.ff'U~'!! flb~EJ'Wvl1fn1lJb -b'111il tl'U 

th~ b~'W\J qJvt1~'!! n b~ EJ'W6'1'Uh bb(;l ~ b tJ ~'~1 v fl16'11 ~,r n b~ EJ'W1 i bb 'W1 fl11lJfi ~'~~il v ~ bb~1 lJ1~ ~'~ 

fl11lJ61'lJfrw5nut.J 1~ b~'WD ruvt1 b -U'1 b tl'WvtlJ1 l'lvt~ 11'1 EJ mlil ~ 1 irh mlJ m~~'U~ .:J b6'1~lJ bb(;l ~ 1 .ffrl1mlJ 
ClJ \1 \1 .. 

~bb 'W~bb'W1'Vl1-:J 1 ~'!!m~EJwJ5'U1in~Um1lJ 1 tfl 'Wbb'W1'Vl1-:J~rhvt'WI'l11 
3) .ff'Wfl11e:JTI'U1 EJbb(;l~(;l.:JoUe:J6'11U (Explanation) b tl'W.ff'U~'!! flb~EJ'W 1~-U'e:JlJ(;l . " 

v ~1-!! b .W EJ-!!'Wvlil 1 n m1?1'1111il ~111il 6'1v'U ~.:J111-U'vlJ(;l~1~lJ11 bfl11~~ vt~v6'11Ut:.~(;l bb(;l~111 b6'1'U e:Jt:.~(;l~1~ " . 
b~'~EJ mlil~vl1vt'!J1~u v'W ri'1 mlJ 1 ~,r m~ EJ'W vfi'U1 EJ m1lJ~~,r m~ EJ'W 1~11'U11lJlJ11 'W.ff'W~ 2 b tl'W 

" " 

4) .ff'W"llEJ1EJfn1lJ~ (Elaboration) b tJ'W.ff'W~'irm~EJ'W111m1lJ~~1~1il1 fl fl11 
" " 

?1'111lil bb(;l~~111il6'1e:J'U 1 'tJ b ~e:JlJ 1EJ.:Jtl'Ufl11lJ~b~lJ~iJe:J~ 11'1 EJ1"111il~vl1vt'!J1ffi iri'1mlJ 1 ~'!!m~EJ'Wbb6'11'!-:J 
" " " 

1"11 1lJfil'l b ~'Wvtii -!llil 1 n~1~il fl11 b ~e:JlJ bEl-!! 1"11 1lJ~ bb~'d ll11 'W fl1 ru~.U e:JlJ(;l bn 1'1 fl11~ I'J'W(;l 11'1V!~ e:J 
" " 

fl(;l11'! bfl~e:J'Wiil1 n.Um Vllillil~-!1 fl11il~ 1 oUrl1()1lJ~1111 ~fil'lb ~e:J 1 m~oUe:JlJ(;l~t)fl~e:J-!1 b ~m tl'W~'W:01'U 1 'W.ff'W 
\1 \1 \1 ~ 

5) .ff 'W 'tJ 1 ~ biJ 'W t:.~" (Evaluation) b tl'W .ff'W ~ lil ~u 1 ~ biJ 'W'ir m ~ EJ 'W""hil r11 1lJ ~ 
" 

e:J~ 11D1-:J bb(;l~mn.Uvm oWEJ.:J11'111'1EJ 1 ~,r m~EJ'Wbb6'11'1-:Jfl11lJfil'lb ~'Wvt~e:Je:JTI'U1 EJfl11lJ~~1~~fl'l~1lJ1 r11 
" " 

lil~ 1 -b'ri'1mlJ'tJmmtJI'l1 ~'!!n b~EJ'Wbb6'11'!-:Jfl11lJfil'lb~'Wvt~e:Je:JTI'U1EJfl11lJ~bb(;l~ 1 iri'1mlJ b ~e:J~111il6'1v'U11 
" 

'!! n b ~ EJ 'W 6'11lJ 11 t11l1 r11 1lJ ~~1~ -r'U 11'1 EJ ~ 1 'W.ff'W ~ e:1 'U n11 b~ EJ 'W ~.Jf.:J 4 bb~ 1 1l1lJ 1\J 1~ EJ nl111 it 'W 
" " . 

~1~th~~11''W 1~ 

1.5.5.2 t:.~ "61lJ 'J'Vlt'V11-:J n11 b~EJ'W vtlJ 1 v~.:J m 1lJ6'11lJ11t1vt~e:J t:.~(;l ?1'1 b ~lil~1~-r'U lil1 n 

n liJ m1lJ n11 b~ E) 'W ~ bb 'U 'U ~'U b6'11 ~V!1 r1 1 1lJ ~ 5 .ff 'U 1 'W 1u"1J e:1-!! r1 ~ bb 'W 'W 1~'~ E) -r ~'~lil 1 n bb 'U 'U 'Vll'l6'1 e:1 'U1' ~'~ 
" " " <' ' Q..l Q d I Cll !VQ ~.dil I Q..l Q.J 

t:.~(;l6'flJ']'Vlli'Vl1-:J fl11b 18'W n~lJ6'111~fl11b 18'W~1'Vl V1Pl16'1~1 b 1e:J.:J m1m V'Vle:J~'~" n~ru~'Vl1-:J'W'W~m1lJ 

.ff'WJJ5VlJ~fl~1tJ~ 4 "II'WI'lb~e:Jfl~e:J'U 4 ~'db~e:Jfl ~1'W1'U 40 oUe:J 

1.5.5.3 bbt:.J'W n11~~'~ nliJ m1lJfl11 b~v'W~ V!lJ1v ~-!I bbt:.J'W n11vt~e:1 1r11-:J n11~~~'~v11 btl'U 
" 

(;'11Vii n~ruan~1 b ~e:J 1 it 'U fl11'tJ5u~ fl116'1v'W1 'W b~e:J-!1 fl11ci18'Vlvl'lii n~ru~'Vl1-:Jfr'W~fl11lJ "lle:J-!1 

'!!m~EJ'Wi'WJ!uvlJ~fl~1tJ~ 4 .lf.:JvtlJI'l 7 bbt:.~'W 11lJ 12 i1 blJ-!1 bb~(;l~bbt:.~'WU1~fle:J'U~1v.ff'W~e:J'Wfl11 
.., 

.:::1 il d cv 

b 1V'W~bb'U'U6'1'U b6'11~ 5 "ll'W 
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~:Wt]'Vl~Vl1\ln11b~CJ'l.JV!~\I b~cJ'U 1 tJ bbGl1 30 l'U"lle:J\I'l!n b~tJ'U~ b~tJ'U~1 tJn~m1:Wn11b~tJ'Uibb uu~u b?l1~ 
" 5 i'U 

1.5.5.5 m1:w~\lvmh vr:w1tJfi\l fll1:W~\I'We:Jh'Ue:~\l'l!m~tJ'U~il~e:~m1~~n~m1:wn11 

b~tJ'U1 b~e:J\1 m1ri1tJ'Vle:J~~m~ru~'Vl1\I.Wwm11:w 1~tJn~m1:Wfl11b~tJ'U1bb uu~u b?l1~ 5 ~'U 
" ' " 

v v ~ ~ ~ ~ 
1.5.5.6 bb uu 'Vl ~?I e:J'Ul ~e..~~ ?t:w t]'Vl Li'Vl1\l n11 b 1 tJ'U vrm tJ 11\1 bb 'U'U'Vl ~?I e:~u vr1 e:J"11 ~'U eJ \1 

ona?te:~uvi'l i1'~m1:w~1 b hvr~am1:W?f1:W11111 'U m1vhn~m1:wm1b~ tJ'U1'Ue:J\I'l! m~tJ'U b~e:J\1 m1ri1tJ'Vle:J~ 
" 



• 

..j 

'U'VI'VI 2 

1 'Wfl1~~ fl~1fl'Wfll1 b ~ e:Jn1~oW\1lJ'W1t!-Jrt~lJ~'VlBvn~ flT'H~ E.J'W b~B-:1 fl1~~1CJ'VlB~~ n~ru~'Vl1-:J 

oW'W5m~l.l"1JB.:Jirm~E.J'W~WJ5E.JlJ~fl~1l'J~ 4 1~E.Jn~m~l.lfl1~b~E.J'W~bb'U'U~'Ub~1~ 5 ~'W en~E.J1vl~fl~1 ' ~ ~ 

bBfl~1~\?l1~1bbrt~.:J1'Ul~CJ~b~CJ1-li'B.:Jt7i'.:J~B 1 tJd 

tJ~~flB'U.:J1'WB1~'W~1-:J 1 fl1~t!-J~I?lbfi~B.:Ji1mfi~B.:J1oU l?lrtB~fl1~t!-J~I?lbfi~B.:JB1'W1CJfl11lJ~~mfl1 'W;gl\?1 

bbrt ~ 1 'U m~vi'1.:~1'U n b tl'Ut!-JrtlJ1~1 nfl11lJ~'Vl1.:~1'Vl CJ1P11~\?l~ ~1lJ fi'u m1l.lf1~~~1-:~~~~r1 bbrt~fl11lJTI 'U 
~ ~ 

vl1'WP11~1?l~~'W 1 m1l.lfJ'VlmP11~1?1~"1i1CJ 1 Vfbn~m~~\1lJ'W11 'Wvl1'Wb'Vlfl1 'W1r~8a~1-:Jl.l1fl 1 'W'Vl1-:Jfl~'Ufl'W 

b 'Vlfl1 'W 1r~ 8n~?i1'W~1f'lrumn~~~ 1 Vf~m~fi''Wfl11m~~n~1m1l.l~m1lJTI 'W'Vl1-:~vi'1'W1'VlEJ1P11~\?l~ "' ~ ~ 

b~l.l~'Wb~BE.J 1 a~1-:~~mtia.:~ (ml.ll"1l1fl1~, 2545) 

i'Vl CJ1P11~1?11vi'11 Vffi'W1vi' b~CJ'U~~~~-w\1lJ'W115f1~ ~.:~m1l.Jf1~ b uw Vl\?1 b tl'Ut!-Jrt m~f1~ 
~ ' 

1 'Wfl1~ 1 -lim1l.lf1~ fl11l.l~ ~~a~ bbtlUtu'Vl1B ~1-:Jb tl'W~~uu ~1m~t~1 .Uial.lrt'Vlmfl'Vlrt1mbrt~tl~~~ n,; 
'U 'U v 'U 

Ym1'W~\?1~1~~au 1vi'lJ11m 'Um~~~~'U h l'VlCJ1P11~\?l~b u'U~-:~~1f'lry bbr~~ b uul'\1lJ'Wu~~lJ"1Ja.:~ 1r~ n~.:JfllJ 

~~CJ 1VllJ~.:JbU'W~.:JfllJbb~.:Jfl1~b~CJ'Wi (Knowledge based society) b~B~~~~fl11l.lim1l.lb-ll'1h1r~n 

u~~l.l'l11~~1l.l~.:Jb 'Vlfl1 'W 1r~8~l.l'W~~~~1-:J~'Wbbrt~'l11m1l.l~~~a~1 tJ1 .Ua ~1-:J~b Vll?lt!-Jrt ~fl11l.l~~1-:~~~~r) 
'i 'U 'U .. 



9 

i'VlCJ11"11?1~1"1i1 CJ L ~~~~f111~?11~1'H11 'Uf111~w..I'U1 LP11~~fl"il ?11m1tl LL "li-:JoU'Utl'IJ'U1'U1'th~ L 'VIP! LL~~ 
"' 

~1L'D'U~i~e:J~~1~tl'UL U'U 1 'U~-:Jfl~ 1~n 1vi'e:J~1-:Jiif111~?l'll (m~'V111-:~Pin~16m1, 2551) 
~ ' 

i'V1CJ11"11?1~1 (scientific process) 1'Uf111~'1JL?I1~Vl1f111~f (scientific inquiry) f111LLtlUty'Vl11~CJ 

~1'Uf111~-:JLn~ f111~111"ilm1"il?le:J'IJ (investigation) f111Pln~1fl'Ufll1e:J~1-:Jii1~'1J'IJ LL~~f111~'1Jfl'U 

oUe:J~~ vh 1 vi\n~e:J-:1 fl f111~TI V!lJ L ~~'V'l'U~~ eJ ~ L 1m f111~~LL~ ~ m~'IJ1'Uf111#i'-:! mh1ii f111~1 CJ'Vle:J ~ 
\J 'tl 'U 'U 

1?1 eJ L ti e:J-:1 n'U L U'U L 1m CJ 11'U 1'U f111~~'Vl1-:Ji'Vl CJ1 1"11?1 ~ ~ii~ n~ru~ LO'V'l1 ~'IJ 1-:1'\.J 1~ n 11~11] L VIii e:J'U 1"11?1 ~ ~ 
~ 

~'U 1 #i'-:~L"Ii'Umvi'ii~n~11ii-:~~n~ru~'lle:J-:~i'VlCJ11"11?1~TI 1\?ie:J 1 'l.Jd 

Hurd (2000) n~11ii-:~~n~ru~LO'V'l1~'lle:J-:Ji'V1CJ1P11?1~~ ?11'\.J1vi'#J-:~d 
' 

(1) m1~~'Vl1-:Ji'V1CJ11"11?1~~ ~mtl'ULV1CJ-:~m1~"il~-:~-ti'1m11~"il~~e:J-:~LLm'll<U'~Lnme:J~ 
~ ~ 

L?l~e:J 11Jiif111~"il~-:J'Vl1-:Ji'VlCJ11"11?1~~ n!J ~ 1 'U~P1'11 Vl~e:J'Vl~~ffl~ 1 ~~n~mml'Ue:J'U"il'U 11J?~1m1tl"il~ 

LLm '1J'\.J-ru'\.J1-:~ 1vi' 
' I 

(2) iim1~?1~<U'~LL~-:Jn'U~~e:J~nm 1 'U~~-:J1'U'V11-:Ji'VlCJ11"11?1~~ eJ'UL U'ULV!~ 1 VfiiLL 'U1A~ 
' 

m1~f'V11-:Ji'VlmP11?1~~11'\.J1~ne:J'IJ 1 '\.Jvi'1CJe:J-:Jfl'\.J1~ne:Jul?i1-:~ 1 #1-:~l?ie:J 1 'l.Jd 

(1) L U'Uf111~"il~-:J-ti'"Jf1111 11Jiif111~L U'Ue:J~~~ 1 'Ui'V1CJ1P11?1~~ 

(2) LU'U?I1511ru~ 'Vlnfl'U?I1~11ti~-:J Ln~Vl~e:J'Vl~?le:J'U 1vi' 
' 

(3) vl11 VlLn~~'U 1Vl~ bvl fl1CJ 1 'Ufl11~f1~1CJtl'U LL~rJ1L1mLL~~?It11'U~"il~L'tJ~CJ'U 1'\.J 

( 4) LU'UL~e:J-:J'lle:J-:1 1e:Jm?l~"il~LU'U 1 'l.J1vi' 

(5) L tJ 'U~ ~ 'lJ eJ -:1 f111~ 'V'l CJ 1 CJ 1~'ll €1-:I~'U~~ ~ "iJ ~vl1 f111~ LoU 1 1"iJVl~e:JV!1 LL 'IJ 'IJ LL~'U'll eJ -:1 
' 

(6) f111~fi'V1 CJ11"11?1~~1 'U €)~~ L U'U~'U~1'U 1 'Uf111'V'l'Uf111~fl V!lJ 11 'UU"il~U'U LL~ ~ 
f111~TI 'UU"il"iJU'U"il~L U'U~'U~1'U 1 'Uf111fl'U'V'l'IJ~,:j 1 VI~ 1 'Ue:J'U1fl~ 

~ ' "' 

(8) iif111~L U'UeJ'UVl~-:JeJ'UL~CJ"Jn'U~e:J f111~fj'Vl CJ11"11?1~1"il~·~hm?!~~~ 1 'U~P1'!1~'U 1 

(9) i 'Vl CJ 1 1"11 ?I~ {1 'U n1 1 LL?I"J -:!Vl1 f111 ~ ~ eJ ~ 1-:1 iJ 1 ~ 'IJ'IJ '\.J 11 PI "iJ 1 n eJ f1 ~ '\.J 11 PI "iJ 1 n 
~ 

~~~e:J'IJLL'Vl'U ?i1'Ufh--J1 "L'Vlf11'U1~~~~ LU'UL~e:J-:J'lle:J-:Jm1t11m1~~ m1~L-D1hu11~'1J1~ ~11mVfLu'U 
~ 

'\.J 1~ 1CJ"1J't11?ie:J f111~11-:J~i ~'ll€1-:I~'U~~ 1~ mJ-:~ LL?I1-:!Vl1n1~'1J1'U f111 LL~~1'\.J LL 'IJ'IJ 1 'U f111D1~ CJ n~1 m Vf 
, 'I 'U , 
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~\lfl:W bb~~~\1 bb 1~6i'e:~:w :w1m vhilu b 'Vlfl1 'U 1~~ m1:w-r'V11\11'VltJ1P11~~1dJ'U?i1'U'.i1:W•1rn\1'1J11 1~ n~ 
'U 

b~CJ bb ~~vi'1 1 tl1~CJ hJi1m'.i~eJ"U1CJ ?i1'Um1:w-r'V11\I b 'Vlfl1 'U 1~~ btl'U~'Ufhmh\IVI~\I~iJ'.i1fl1~eJ'1J1CJn'U 1 'U 
'U 

2.1.3 b U1VI:W1CJ"!IeJ·:m11i~nTH~CJ'UnTHfeJ'U1'Vlt~1A1fi1t9l{ 

1'Vl CJ1A1~ ~1 b tl'U b~e:~\1-um m'.ib1 CJ'Ui bM CJ'J ilutl'.i1 nnm'.iru'V11\Ili'.i'.i:w'1J1~ bb~~111 ~mJ1 

..ijm~uu VI~ n f11'.i bb 'U1fi~bb~~'Vl~~~ ~\l,r'Uf11'.ib1tJ'Uf11'.i~eJ'U1'VltJ1A1~~1~\I* b oU'U 1 ~~ b1CJ'U hi' 
b1CJ'U-rbb~ ~fl'U~uJI1 tJ ~'Ub e:J\I:W1 n~~~ ,!'U~e:J 1 Vi1Jl~\lf1'.i~'U1'U f11'.i bb~ ~ e:J\II"!m1:w-r ~\I bb~i' m~:w bb '.in 

'U ' 'U 

b1CJ'U f11'.i~eJ'U1'VltJ1A1~~-n 'U~tn'UPl n~1i1 b D1VI:W1 m11rit1]~\ld 
2.1.3.1 b~e:J 1 ~b·ihh'VI~f1f11'.i 'Vl~~~ ~btl'U~'U~1'U1 'U1'V1CJ1P11~~1 
2.1.3.2 b ~e:J 1 ~b -if11 "\l"Ue:Ju b '1.1~ 5'.i'.i:W'1J1~ bb~~-ifml'1il~-ue:~\11'VltJ1P11~~1 

2.1.3.3 b ~f) 1 ~i1v1 f1~~~611rit1]1 'U f11'.iPl f1~1fl'U fl11bb~~fi~ fl'U'Vl1\11'VltJ 1Pl1~~ 1 bb~ ~ 

2.1.3.4 b ~e:~Yr\?ll'U1f11'.ifi~bb~~~'U~'U1f11'.i fl11:W~1:W1'.ifl1 'Uf11'.ibbtlUt1JVI1bb~~m'.i..ij~f11'.i 

v1n~~ 1 'Uf11'.i~e:J~1'.i bb~~m1:W~1:W1'.ifl1 'Uf11'.i~~~'U h 

2.1.3.5 b~eJ1 ~~'.i~VI1Jnti\lfJ11:W~:WYr'Ufi'.i~VIi1\11'VltJ1P11~~1 b'Vlfl1 'U 1~~ :W'J~:W'4~~bb~~ 

~\lbb1~6i'e~:w 1 'Ub ~\l~i18'V15~~ bb~~~~m~'Vl'U~\In'Ubb~~il'U 

2.1.3.6 b ~ m.h fl'J 1:w -r fl11:W b -if 1 h 1 'U b~ e:~\11 'V1 tJ 1m~~ 1 bb~ ~ b 'V1 fl1 'U 1~ m u1-n1 ~ d1 ~ 
'U 

tl'.i~ 1tJ'1Ju~ eJ~\Ifl:u bb~ ~ m'.i~1'.i \1~1~ 

2.1.3.7 b~eJ1~btl'Ufl'U~~1'VltJ1P11~~1 i1flru5'.i'.i:W "\l~tJ5'.i'.i:W bb~~rh'WtJ:w1'Um'.i1i 
' 

2.1.4 1irEJ~A'lln1';ib~EJu~1VIa1fl1atili ... 

m:w1'1J1f11'.i (2545) 1Jlmh1ti'11~tJv1Aub tl'U:w:w:ueJ\Im~ 1 'UeJ'U1fl~~li\I'VIl\li1"\l~ 1 ~iJm'.i 
' ' 
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2.1.4.1 Vl~fl?I~'Hb~~flT;jb~tJ'UflTH'feJ'Ui'Vlcnl"l1?1~1~U~ b~en.J 1tJ.:Jb de:JVI1 bb 'U1A~VI~fl 
'U 

bb~~m~'U1'Ufl1';i~b-tl'U?t1n~ bbt9iiifl11~?1eJ~fliKeJ.:~n'U~i~~U~.:~~.:~';i~~uvleJ.:~~'Ubb~~';j~~uth~b'Vll"lbb~~n 

fl11~V~VIcl'U Vl~1nVImt~ • 
2.1.4.2 VI~ n?t ~ ';j bb~ ~ n1';i b~ tJ'U n1';i?te:J'U ~ e:1.:~ ~ e:J'U?t'Ue:J.:~er b~tJ'WViiim1~mr ~ bb~~m1~ 

'U 'U 

G'f'U 1~U bb~ n\911.:~ n'W 1 'U fl1';j 1-ffi'VltJ11"11?1~ 1 ~1V1-r'U fl1';i"Pim~n\91 eJ bb~~ f11';itb~ fle:J'Ue:J1~'1"1~ b~ t11-ff e:J-:1 n'U 

b~tJ'W~ m~'U1'Wfl1';i~'Ub?t1~VI1fl11~~ m~'U1'Ufl1';ibbn1Jn'VI1 bb~~fl1';if\~fi''W?t~1-:~?f';i';jfle:J.:~fi'm1~~ 
'\J 'U D~ 'U 

2.1.4.4 1-ff bb Vlci.:Jb~tJ'U-rl 'UVleJ.:J~'U 1~tJ~eJ11iim1~~1fl' rum 'Uri n'Ufl1';ib~tJ'U 1 'U?Im'UPi m~n 
'U ~ 'U 

?I'U 1~U bb~~i5fl1';ib~tl'U~ bb~ n\911-:Jtl'U"Ue:J.:Jer b~tl'U 
'U 

2.1.4.6 fl1';j b~t~'U~ b tJ'Um~'U1'U m';i~1fl'ru~'Vl nfl'U~e:J.:~ 1~-r'U m';i~~'U1 b ~e:J 1 ,xG'f1~1';it~ 
'U ~ • 

fiTut~~~bVI~1~?t~~e:Ji'Vlm1"11?t~1 b'Vlfl1 'W 1~~ ~.:~fl~ ~.:~bn~~e:J~ bb~~i~t~V11"1'11m';ib~t~'W1'Vlml"11?t~1 

2.1.5 Vl~ml~·:mn'Wn~1-:mT~fin~1-ff'U~'U~1'U 2551 mi~~1';i::fl1';ib~tJ'W~1'VltJ1A1~1?li 
'U dS Ci 'U 

b~ tl'U iVJ fl~'U ~ e:J'U ij fl1';i'Vll nlil fld';i~~1 tJ fl1'j~.:Jri m.J~,j'~ liJ ~ .:1 eJ cJ 1-:!VIm flVIm tJ b VIm~?!~ tl'U ';i~ ~ 'U.ff'U 

1~tJ 1~n1VI'U~?f1'j~~11"lt~J 11~-:~d 

1) ~.:~ii~i~ tl'U fld~'U1'U fl1'j~1';i.:J~1 ~~.:~ii~1 ~ Vl'l11 tl~'U\i1'U"Ue:J.:J~.:Jii~i ~ 
"" 

d I Q.l 0 I .c::tt. .::::loCII.c::tt. QQ.I 

"IJ"J.fl1'1"1 fl1';jmtJ'Vle:J~'Vl1-:J'I"''U~fld';j~ f11'j'Vl1-:J1'U"Ue:J.:J';j~'lJ'Um.:~ 1 "Ue:J.:J?I.:J~"Il1~ 11~'U1fl1'jbb~~fl11~ 

VlmnVImtJ"Um~.:~ii~1~ Lb~~b'Vlflb 'U 1~~~1.111'1"1 

2) ~i~n'U~.:~bn~~e:J~ ~.:~ii~1~~VI~1nVImtJ';je:J'I.Jiii'1 m1~~~~wh~w"i1.:~ 

~.:~ii~1 ~ n'U ~ .:~ bb 1 ~~ e:J~ fl11~~~~'U 5"1! e:1 .:~~ .:~ii~i ~ \911.:1 1 1 'W ';j~'I.J'U'l1 b 11"1 fl11~ ~1 1"1 ty"Ue:J.:~ 
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'VI-rV'Ic.nmu11:U'll1~ m1Loffbb"'~-.ij'\?lm1'VI-rV'Ic.nmu11:U'll1~ L'W1~~\rvi'B.:J~'W th~b'VIf'l bb"'~1"'n u"iJ-.ij'tJ~ 

iie.J"'I'i€ln11€l~1€l\?1"1J€l.:J~.:Jii"li11'11 'UG'f.fl1V'Ibb 1\?l~e:l:U~h.:! ~ 

3) G'f11 bb"' ~G'f:w'IJ~"lJ €l.:JG'f11 G'f:U'IJ~"lJ€1.:!1' G'f\?1 bb"' ~G'f11 bb 1-:J ~ \?1 b Vl~tl'J1~'VrJ1-:J 
' 

B1i.f11fl m1bU~tJ'W?fm'W~ m1bn\?l?f11"'~"'1mb"'~m1bn\?ltJ5n~tJ1bflii"1lB.:JG'f11 ?f:wm1bflii bbmm11 

bbtJnG'f11 

4) bb1-:Jbb"'~m1bfl~B'W~ u11:U'll1~"1JB.:Jbb1-:JbblJb'Vl~nhHh bb1-:J1ti:w~1-:J bb1-:J 

ii1 bfl~ tJ1 m1BBmb 1-:Jm~vhl'iB11'lt~ n11bfl~B'W~"1JB.:J11'lt~ bb 1-:Jb~tl\?l'VI1'W 1:u b:U'WI1i'm1bfl~B'W~bb 'I.J'I.J 
' ' 

1'11-:J ~ 1 'W~li'IU1~~11'W 

5) V'l~.:!.:! 1'W V'l~ .:!.:!1'Wfl'I.J m1~11-:J~l~'~ m1 b tJ ~ tJ'W 1'\.JV'I~ .:!.:!1'W ?f:w'IJ~ bb"'~ 
" 

tJ11 nn m1ru"1J€1.:! bb?f.:J b~tJ.:J bb"'~1-:J"il11 vHh fl~'W bblJ b 'Ill~ n 1 'V'Ivh n:wJ!'WI'!.n1V'I-r .:!~ bb"' ~tJ5 n~ t11 

ii1 bfl~ tJ{ tJ561:w~wh~Vll1-:JG'f11 bb"'~V'I~.:J.:J1'W m1B1i -rn~V'I~.:J.:J1'W e.J"'"ll€1-:J m1L iV'I~ .:J.:J1'W \91 B~l~'~ bb"'~ 

6) m~'I.J1'Wn11b tJ~ tJ'W bb '\.J"'.:J'U€1-:J 1"' n bfl1-:JG'f~1-:J bb"'~B.:JfOlU1~ neJ'\.J'U€1-:J 1"' n 

'VI-rV'ItJ1m'VI1-:Ju1ru G'f:u'IJ~'VI1-:JmtJ.n1V'I'UB.:J~'W ~'W J1 mmf'l G'f:u'IJ~'UB.:J~11"'n bb"'~'I.J11tJ1mf'1 

m~'I.J1'Wm1b tJ~ tJ'Wbb tJ"'.:J'UB.:Jb tJ~Bn 1"'n U11n!Jm1ru'VI1-:Ju1ru U"il~ tJ~iie.J"'I'ieJm1b tJ~tJ'Wbb tJ"'.:J'UB.:J 

'I.J11tl1n1f'1 

tJ561:w.WtJ5bb"'~e.J"'~B~.:Jii~11'l'I.J'W 1"'n fl11:w61:u.WtJ5'UB.:Jm.:JmVil'l~ m.:J~'W'VI1 bb"'~ 1"'n m1:w6h~'t11 

'UB.:Jb'VIfl1 'W 1"'~mmf'1 

8) 611:U'll1~'U€l.:!l'VI tJ1f'11G'fl'l1bb"'~b 'VIfl1 'U 1"'~ n1~'\.J'J'Un11'VI1-:Jl'VIt11f'11G'fl'l1 

m1~'1.Jb?f1~Vl1fl11:u~ m1bbnuruvn bb"'~~~'~i'VIc.nf'l1?f~'~1 
" "' .. ... 

2.1.5.2 G'f11~bb"'~:U11'11~1'Un11b1tJ'U1 ... " 

1) G'f11~Vi 1 ~.:Jii~ll'lfl'I.Jn'J~'I.J'J'Un11~11-:J~ll'l 

:U1~1~1'U J 1.1 boV1h'Vlt.i'JtJ~'U~1'U'U€l.:J~.:Jii~1~ fl11:U61:U~'U5'U€l.:J ... ... 
1m.:JG'f~1-:J bb"'~Vlti1~'UB.:J1~'\.J'I.J~1-:J ~ "1JB.:J~.:Jii~1~~vh.:J1'W61:u.W'U5n'U iim~'I.J'J'Um1~'\.Jb?f1~Vl1 

fl11:U~ ~€lG'f11~-:J~ b~tJ'U~bb"'~u1fl1 1:u-rt ut -ut 'U m1~11-:J~1 ~'U€1-:J~'Ub€1-:J bb"'~~ bb"'~.:Jii~i~ 
'U 'U 'U '\J 



13 

' ' ' .c;::,!Qj I ~ .Q. i.l d ..::!~ 2.1 .Q. 0::::. ~ ..:::!1 

'Vll.l (:.JG'J m~'Vl'U ~ eJlJ'W~CJ bbG'l ~?I~ bb 1 \91G'l all 1l m~'U1'W nT~?f'U b?f1~vnrn 11J~ bbG'l ~"il~1'Vl CJ1~1?1~ ~ ?feJ?f1~ 
• 'U 

~~~b~CJ'U~ bbG'l~'l111"1111JTI tfl offtJ~~ 1c.~"ll'l1 
'U 'U 

' ' 
2) ?f1~~Vi 2 ~i~n'U~~bb1\9l~mJ 

1J1~ ~\i1'W 1 2.1 b i1 h ~ ~ bb 1 \91~ eJlJ 1 'U VI a~ ~'W 1"1111l ~ll~wh~vri 1 ~ ... 
~~bb1\91~€11Jtl'U~~i1~i~ 1"1111l~l.l~'Wth~vd1~~~i1~1~~1~ j1'W~~'U'Ui1n~ i1m~'U1'Wm~~'Ub?f1~V!1 

1"1111J~bbG'l~~~1'Vlm~1?f~{~a?f1~~~~ b~ CJ'W~bbG'l~'l111"1111JTI tfl offtJ~~ 1c.~"ll'l1 
'U 'U 'U 

1J1~~\i1'U 1 2.2 bi1hfl111J~1rlUJ'lJ€l~'Vl-r'V'ICJ1n1li~~lJ"ll1~ n1~1i 
... v 

'Vl-r 'V'I CJ 1 n ~ u ~ ~ 1l "1!1 ~1 'W ~ ~ ~ 'U VI a~~ 'W tJ ~ ~ b 'Vl ~ bb G'l ~ 1 G'l n 'l11 fl111J ~1 tJ1 i1 'U 1 'U n 1 ~ ~ \91 n 1 ~ 
'U 

d """ 3) ?11~~'Vl 3 ?11~bbrt~?flJ'U~'lJ€1\I?f1~ 

m~~:o1'U 1 3.1 bi1h?tll'IJ~'lJa~?f1~ fl111l~ll~wh~w;h~?tll'IJ~'lJa~?f1~ ... 
n'U 1fl~~6'f~1~bbrt~ bb ~~V\9lb vr~m~~vr11~e:J'W.fl1fl i1m~'U1'Um~~'U b?f1~V!1fl111J~ bbrt~~~l'VlCJ1~1?1~{ 

• 'U 

~a?t1~~~~b~CJ'U~ 1l1r1111JTI tfl iu~~ 1c.~'lJ't1 
'U 'U 

'lJ€1~?11~ m~bfl\91?11~r~~m CJ m~bfl\91U~ fi~c.11 i1 m~'U1'Um~~'U b?f1~V!11"1111l~bbG'l~~~1'Vl CJ1~1?1~{ 

~a6'f1~~~~b~CJ'U~ bbrt~111fl111JTI tfl iu~~ 1c.~"ll'l1 
'U 'U 

' ' ' 
4) ?11~~Vi 4 bb ~~bbG'l~n1~bfl~€1'l.JVi 

mm:o1'W 1 4.1 bi1hu~~lJ"IJ1~'lJ€1~bb~~bb~bvr~n1vh~h bb~~1till~1\l bbrt~ ... 

1l1~~~1'W 1 4.2 bi1h~n~ru~n1~bfl~€l'W~bb'U'U~1~ 1 'lJa~1~~1'W 
u~~l.J"IJ1~i1 m~'U1'W m~~'U b?f1 ~vr1 fl111l1bbrt ~~ ~l'Vl CJ1~16'f ~ { ~ a?f1~~ ~~ b1 CJ'W1 bbrt~111fl111JTI tJ1 i 

'U 'U 'U 

5) ?11~~~ 5 'V'I~~~1'U 

1J1~~\i1'W 1 5.1 bi1hfl111J~l.l~Wh~vr11~'V'I~~~1'Wtl'Un1~t?h~~~1~ m~ ... 
b tJ~ CJ'W~'l.J'V'1~~~1'W tJ~ ~1J~wh~vr'i1~?11~ bbrt~'V'I~~~1'U (:.Jrt'lJa~ m~ 1 otl'V'I~~~1'U~a~1 ~ bbG'l~~~ bb 1 \91~ all 

i1m~'U1'W m~~'U b?f1~V!1fl111l1 ~€1?11~~~~ b1CJ'U1 bbrt~'l11fl111JTI tfl offtJ~~ 1CJ"IloU 
'U 'U 'U 

6) ?11~~~ 6 m~'U1'Un1~btJ~CJ'UbbUrt~'lJm1r~n 

m~~~1'U 1 6.1 bi1hm~'U1'Un1~~1~ 1 ~bfit9l;fi''U'U'U~11rtmbrt~.fl1CJ1'U 
1r~n m11l~l.l~W5'1Ja~m~'U1'Un1~~1\l ., ~i1(:.Jrt~am~btJ~tJ'Ubb'l.Jrt~.fliJmml"1 fliJtJ~~b'Vll"l bbG'l~ 

I " " 
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i1ru~1'W"'..e:J-:J 1rt n il m~'U1'Wtl1~~'U b?f1~'V11 Fn1ll~ bbrt ~~ \?11V1~11"11?f\?l~ ~e:J?f1~~-:~~ b~~'W~ bbrt~tJ1fl11ll~ 
1M 'U 'U 'U 

h.J1 offthd~"1111 

7) 6'11~~~ 7 ~1~11"116'1\?l~~ft~e:J1tl11"1 

ll1\?1~~1'W 1 7.1 b-rr1h11'11ll'W1tl1~"1Je:J-:J~~'U'U?f~~~ tl1bb~tl~hbrt~be:JtlJll"ltl1~ 
~ ' 

'1Jfii1ll~'W5Jl1~ 1 'W~~'U'U?f~ ~~ bbft~e.Jft~ e:J~~il~1\?l'U'W 1rt tl il tl1~'U1'Wtl1~~'U b6'11~'VI1fl11ll~bbft ~~ \?11Vl ~ 1 :w ' ~ 

1"116'1\?1~ m~~e:J?f1~~~~b~~'W~bbrt~t11fl11llTI i.J1 offi.J~~ 1~"1111 
~ ~ 

ll1\?1~~1'W 1 7.2 b -rr1hfl11lli:hflru"'..e:J~bVlfl1 'W 1rt~e:Jdtl11"1~tJ1ll11 m 'Wtl1~ 
~ ~ 

0 cv ...:::t.ll d ...:::1 .c::!il 

6'11~T'ilm ml"l bbrt ~Vl~l"l m mn~~ll"111 \?! ~ 1'W m~ btl~m bbrt ~ m~?fe:J?f1~ ll m~'U1'W m~?f'U b?f1~ 'VI1 

Fn1ll~bbrt~~ \?11VJ ~11"116'1\?1~ ~e:J?f1~~~~ b~~'W~bbrt~tJ1Fn1llTI i.J1 off'IJ~~ 1~"1111 e:1 ~1~ilfl run~~ll~ e:J~1 \?! 
\I 'U \I , 

8) 6'11~~~ 8 n~~ll"111~"1.1e:J~iVJml"11?f\?l~bbrt~bVJfl1 'W 1rt~ 

ll1\?1~~1'W 1 8.1 1offm~'U1'Wtl1~V11~iVJml"11?f\?l~bbrt~~\?liVJml"11?f\?ITI 'Wm~ 
~ 

~'U b6'11~'VI1Fn1ll~ m~bbnuru'VI1 ~11i.J~1tlf1m~ruVJ1~5~~ll"111~~ bn~:ff'W?i1'W 1 'VIruil~'IJ bb 'U'U ~ ml'We:J'W 
'U v 'U d.J Q.l \I 

6'11ll1 ~tle:J5'U 1 ~ bbft ~ \?1~1 "il?fe:J'U 1Jl Jl1 ~1~-rr e:Jll ft bbft ~ bfl ~e:J~il e:J~il eJ ~1 'W"li1 ~ b 1rt1L1'W 61 b -rr11 "il'i1 
~ ~ I 

iVJml"116'1\?l~ bVlfl1 'W1rt~ i1~flll bbrt~~~bbd~~e:Jll ilm1llb~~1-rre:J~i1ll~'W5n'W 

Q,l ~ .:::1 

2.2.1 fl11ll'VIll1tl"'..el.:Je.Jftli'lllqV15'V11.:JtlTH 'ati'W 

Good, C.V. ( 1973) hi1 ~Fn1ll'VIll1~e.Jrti1ll~Vli-.h 'VIm~(i~fl11ll6i1 b ~"il fl11llfl~e:J~~1 

fl11ll"li'1'W1ty1'Wvttl~~'VI~e:Ji.J~~~nii1im1lli ~1~ 1 ?i1'We.Jrti1ll~Vli V11~tl1~b~~'W (Academic 

Achievement) 'VIll1~(i~ Fn1ll1 'VI~e:JVi'n~~er'WbnVl "il1fltl1~b~~'Wn'Wi"111~1~ 61 ffi~\~~'Wll1bb~1 ~~1Jl 
~ ~ I 

Q.J f' ~ ({ I I Q.J .!. q CV 

e:J"ilu~1 f!"1.11~llru bbrt~e:J~l"l'WVJ "lJ"11ll (2530) flrt1111 e.Jrt?fll~V15V11~tl1~b~~'W~~~'U 

fl11ll6i1b ~"il~1Jl~'U"il1tltl1~b~~'W~~ 1Jli.J~~ bii'We.Jft"il1fl'VIft1~i5 ~e) tl1~'U1'Wtl1~~1Jl"il1fl bb 'U'UV!Vl?fe:J'U 

1~~ 1 oUbb 'U'UVJV1?fe:J'UlV1e.Jrti1ll ~VliV11~ m~ b~ ~'W m~'U1'W m~ffiJJm~~ bm~ bu~ ~"'..e:J~11 n b~~'W~ e:J~e:J 11"1 ~ 

m~lli5~~'U~e:J'Wbbrt~"li1~ b 1i:11~ m1'W1'W 1~ ~e.Ji:1 i1lJnVJiVJ1~m~ b~~'W~U~ll 1 in'W~11 i.Jirne:J ~ 1 'W~i.J "I ~ ~ 

"'..m btl1V1~1Jl"il1tl m~i.J~~b:U'We.Ji:1tl1~b~~'W"'lm11m~~'W 1 'W 1 ~~ b~~'W b ~m"il1n1 ~e.Ji:1~'l11b~e:J~e:Jmnn11 

b V'1~1~ 1 'W m~i.J ~~ b:U'We..~ i:1 m ~ b~ ~'W"il1 n fl1~Vl~?fe:J'U11 m~ ~'W fl~"il~~ e:J~~"il1~ru1e:J~r1i.J ~~ fle:J'U~'W 1 
~ 

v ~· dl o~ ..::::11 cvd V cv v..! 
'VIi:11~V11'W "il~~e:JllV1fl11fl11ll?f1 b ~"ilV11~ m~b ~~'W"il1fl n1~VJV1?fe:J'U'W n b ~~'Wm~ bb 'U'U1~e.Ji:1?fll~V15 

V11~tl1~b~~'W~1 11'\.J b~~~fl~~b~~1 



• 

~\111(11~ 
Q\1 
4]Ll}2 

2tJ~C 

v 9-' ~ 
1iB1ftH1fh'if'.'~' 

'l,i · "' ·,., Ci ~~ 

c-... ~~ ~ 

:.WVi'i 1'Vl8..-!61tiull6:l'J16i.l5TW 15 

·. m.J?'ftll 
~vn1VJc.n~CJ~hrvi'CJu'.i'.iln5'.i1"11 (2546) 1~rn1~VJ~1CJ';h m'.i1~t:.~c;'l61'~~Vl~Vl1-:~m'.ib~CJ'I.J 

b tl'U m'.i1~fl11~&1'1 b ~'<ilVl1-:!n1'.ib~CJ'U VJ~eJ1~'lh~~'\J n1'.itUVl1-:! m'.i b~CJ'U~~ b~CJ'U 1~-r'\J'<il1 n m'.ib~CJ'U m'.i 
" 

~eJ'U 1~CJ1~\911~'<il~lJ-:~VJ~1CJ"lleJ-:!n1'.i~eJ'UVJ~eJ1~t:.~c;'l&1'1b ~'<il'<il1nm'.i~m~1eJ'\J'.i~ 1 'U 1 'lhbbn'.i~~h-:~ 6) 

' ' I 

'lh~~1 ~eJ-:!~'U6-:~1~ (2550) ~1tlfi11~VJ~1CJt:.~c;'J61'~~Vl~Vl1-:!n1'.ib~CJ'U VJ~1CJ5-:~ fl11~f 

~1'U1"111 m'.i bbc;'l~Vi'n~~~ d1~:fi''U 1 'U(;)1~ b~CJ'U.fl1CJVJ~-:~ 1~~ n~1eJ'\J'.i~ 1 'Ub~eJ-:~d~1 bbiK1 bbc;'l ~ b U'UV'I~~ m'.i~ 
~~1~11(11~ 1~ 

1 V'l h'<i1'11 fl~b"ll'UVJ{ (2560) 1 ~fi11~VJ~1CJ"lleJ-:!t:.~c;'l61'~~Vl~Vl1-:!n1'.ib~CJ'UrJ1 ~eJflru~n~ru~ 

11~fi-:~rn1~~ fl11~~1~1'.i(l"1JeJ-:!'\Jflflm1'UbU'Ut:.Jc;'l~1'<il1nm'.ib~CJ'Um'.i~eJ'U VJ~eJ ~1c;'JU'.i~~'Um'.iru~-:~ " . 
tl1-:~~'4flflc;'j1~-r'U'<il1nm'.ib~CJ'Un1'.i~eJ'U vh 1 ~'4flflmn~m'.ib tl~CJ'Ubb '\.Jc;'l-:~V'I~~m'.i~ 1 'U~1'U~1-:~ ~ "lleJ-:1 

~~'.i'.i(l.fl1V'IV11 -:1 ~~e) .:I ~-:~ih ~lJ-:~VJ~ 1 CJ b ~e) b tJ 'U n1 '.i \91 '.i1 '<iJ ~ e)'IJ '.i~ ~'\J fl1 1~ ~ 1~ 1'.i(l~~eJ-:!"1JeJ-:!'\J fl flc;'Jl1 • • • 

tlmJ'UVJ~eJtl'.i~~'\Jn1'.itU~1-:~ ~ ~-:~1'Uh-:~b~CJ'U ~U1'U bbc;'l~~-:!bb1~1KeJ~5'U ~ '.i1~~-:!fl11~f~n rhtlt~~ 
'<il~CJLi'.i'.i~~1-:~ ~ nbtl'Ut:.~c;'l~1'<il1nm'.itlmJ'U~1CJ 

~'.itlrJ1t:.~c;'l61~nVJ~Vl1-:!n1'.ib~CJ'U VJ~1CJfi-:~ fl11~~ V!~eJVi'n~~"lleJ-:!'\JflflmJ'UbU'Ut:.Jc;'J~1'<il1n , Ql \J , 

n1'.ib~CJ'Un1'.i~eJ'U VJ~eJ ~1c;'JU'.i~~'\Jn1'.iru~-:~tl1-:~~'\Jflflc;'l1~-r'\J'<il1 nm'.ib~CJ'U m'.i~eJ'U 1~\911~ • 
'<il~lJ-:~VJ~1 CJ"lleJ-:!n1'.i~eJ'U tl'.i~ b:D'Ut:.~c;'l '<il1 nVJc;'J1 CJ15 b -d'U m~'U1'U n11~l~'<il1 mb 'U'\JVl~~eJ'\J 1~t~1 i • • 
bb 'U'UVl~~eJ'U1~t:.~c;'l61'~~Vl~Vl1-:~m'.ib~CJ'U 1~CJt:.~c;'J61'~~Vl~Vl1-:~m'.i b~CJ'U~tlCJ~ 1 -tlnu~'1 1 tJ~neJ~1 'U~tl"lleJ-:~ 

fl~bb'U'UVJ~eJ bm~m~'<il1nm'.itl'.i~b:D'Ut:.~c;'lm'.ib~CJ'U"lleJ-:~irn b~CJ'U 1 'U 1 1-:~b~CJ'U 

2.2.2.1 ~n~ru~~eJ~bbtJtJVlt'lG1eJtJVl~ 

~Vl51'.i'.iru vhfii'n~1~.nru (2537) l~mh111 bb'\J'\JVl~~eJ'\J~~iiflru.n1V'I~eJ~vh • • 

"1leJ-:!bfl~miieJ1~t:.~c;'l~~iiVJmCJtl'.i~m'.i ~-:~d 

1) rn1m~CJ-:~m-:~ (Validity) V!~1CJfi-:~ m'.i1~1'U~-:!~~eJ-:!n1'.i'<il~1~1~eJ~1-:! 

2) rn1~b~mt'U (Reliability) VJmCJfi-:~ m'.i1~ffi~t:.~c;'lbbti'UeJ'U ~~1b~~eJ fl.:~ 

b61''Ufl.:l11 (Consistency) b tl'U~iY'U hVJ~m~B~eJ 1 'Ut:.Jc;'J~-1~ 1~'<il~.:~ 5-:~bb~'<il~iim'.i1~~1Bn t:.~c;'l~1~n 

~eJ~bbtJ'UeJ'U hlb tl~CJ'Ubbtlc;'l-:~ 1 tl'<i11n b~~ 

3) m1mtl'Utl'.iiJCJ (Objectivity) VJmCJfi-:~ m1mb~~i~"llB.:I~1m~~vh1~ 

~11leJ'UboU1hm1~VJ~1CJ1~(ln~eJ\111l'.i-:!n'U oU'eJ~1m~~iifl11~btl'Utl'.iiJCJ n~11~eJ .UeJ~1m~iim1~ 
" " 
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-1J{11 ~'<il't..d11'i'B-:Jn1'H11d.Jfl~ 11 n11m1'<il 1 ~fl~ ~~ 'U'U 1~\911-:Jfl'U bJ'"J1'<i1~1 mm\9111'<il n\911d.J fl~~~'U'U~1~ 

6'i1d.J11m~ '\J~fl11d.J'Vld.J1 CJ 1~\911-:J n'U 

4) eJ1'U11il"il1~~'Un (Discrimination) biJ'Ufld1d.J?i1d.J11t11 'Un11~~CJn'Vl~fl"il1~~'Un 

tJflfl~~i1flru~n~ru~'Vl~Bfl11d.J?i1d.J11tl~~\91n~1-:Jn'UBBn'<il1nn'W1~ 
' ' 

5) fl11d.J CJ 1 n'V'lm 'Vld.J1 ~ (Difficulty) dJ'U~ru~ n~ru~"ll a-:~i B?l au~bJcn n 

6) 1{1lfl~1-:J~n~-:~ (Searching) 'Vld.J1CJfl11d.J11 ~n~ru~"llfl-:Jfl1md.J1{111~ 

fl1vufl~d.J'V'lfl~ m1d.J~I'i'a-:~m11{11 ~~~~ hJ ~ tl'Ufl1md.J~1{11 ~~~ ~ Yl CJ-:Jfl11d.J~fl11d.J"il1a~1-:~ ~~ CJ1 
' "I " 

7) CJ~t511d.J (Fair) ~U'U~n~ru~"llfl-:Jfl1tl1d.J~1lJml.l~~m:U{111flm?l1 ~fl'Uncil.l 1{11 
' ' 

ncil.l'Vl~-:J'Vl~fltJflfl~ 1{1l'Uflfl~'Vl~-:J 1~ ~ '\J~CJ'U 1 'U n11\91 fl'Ud.J1n n11fl'U 1 'U ncid.J'Vl~-:J'Vl~fltJ flfl~'Vl~-:J 
'I 'I q 'I 'I 

fl11tl1d.Jfl1tl1d.J~~CJ11 'U~~~~~-rrf) 

9) i1'\J1~~'Vl5.fl1'V'l (Efficiency) 1'W~d"llfl-:Jn11'l111'\J1-il' '\J1~'VlrJ{11~1~1~~~~ 

1 0) i1m1~-:~h 1 ~\91fl'U (Examplary) fl1'<il'Vll H1'({1JCJb~CJ-:Jifl?lfl'Uifl~1 CJ 1 H 

\91fl'U~~1n 1 ~~~1ABCJ 1 CJ1n;'U\911d.J~1~'U 'Vl~flfl1'<il 1-il'~'\J.n1TI'\J1:matJfi'1ml.l~~fl~-:J~{1]fl11d.J6'1'Uh1 ~ 
~\91fl'UBCJ1n\91B'U 'Uvn'<il1n-d1'\J ~~ 'U'Un11~{1J~d.J.Wia?lfl'Ufl111 ~{116'11 CJ-:J1d.J Ll1\91fl'U 
'\J '\J '\J 

QJ Q.l .:! .c::::rl 

2.2.2.2 '\J1~ ~.n'Vl"llfl-:1 ~~ 'U'U1 {11~~ ?il.l')'Vlti'Vl1-:Jn11~ 1CJ'U 

'U11{11~ ~"11:0~ (2542) nci11-i1 ~~'U'lJ'V1{116'1fl'lJ1{1l~~~l.lt)'Vli'V11-:Jn11~~CJ'U 51~bti-:~ 

\911d.J~n~ru~m1?l~1-:~bbti-:~1~btl'U 2 '\J1~b.n'Vl fia 

d i.l ~ ~ d 
1) bb 'U'Vl{116'ifl'U'Vlfl16'i11-:J"ll'U bfl-:1 (Teacher Made Tests) ~ iJ'Ub~ 'U'U'Vl{116'ifl'U'Vl 

'\J 

fl1~6'iv'U6'i~1-:~;'Ud.J11 m 'U~a-:~ ~~CJ'Ubv-:~ b ~a1{1l~~~d.Jfl'Vli'Vl1-:~m1b~CJ'U"llv-:~~ b~CJ'Ub tJ'Ufl~-:~ 61 1 '\J ~m tl'U 
~~ VI ~ I 

~b 'U'U'V1{116'ifl'U~matJfl~d.Jb -d'a'Vl1 bO'V'l1~\911d.J'Vl~n?i\911b-d'v'Vl1,!'U 61 b{11CJvf11 '\J bb 'U'U'Vl{116'ifl'U~ fl16'i~1-:J;'U 
'I ~ I ~ 

bfl-:J'<il~iJ 2 "1Ji1{11 fia bb'U'U'V1{116'ifl'Um-if1{11m1~~CJ'Un116'ifl'U (Formative Test) \9111'<il?ifl'Ufl11d.Jtl11'Vl1J1 

"llfl-:J~ b~CJ'U 'l11~~d.J11-il'b ~a'\J1'tJ'\J1-:Jn116'ifl'U"llB-:Jm b~~~'\J1'tJ'\J1-:~m1 ~~CJ'U "llfl-:J~ b~CJ'U~n'1Ji1{1]Afl 
\.1 'I '\1 'I \1 

bb 'U'U'V1{116'ifl'U~1-if1{1l~~m1b~CJ'Un116'ifl'U (Summative Tests) b~v'l11~~ 1 '\J1m 'Un116'i1'\J11'U CJfl{11 
' 

2) bb'U'U'Vl{116'ifl'Ud.J1\911~1'U (Standardize Tests) bU'Ubb'U'lJ'V1{116'ifl'U~iJd.J1\911~1'U 
~ ~ 
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bbm::'Vrl9li'U11'l'YJ"il?le:J'Uflru.nTv-r'il'Ubth.J~'l11b~e:J~e:J 1~ irne:Je:Jnbb'U'U1 Vlfl1e:J'Ufl~:wbdm.'l16'111~ n·h:~ ., ~ 
' ' I 

?le:J'U 1 'UVl~ n~mtT'U b ~e:J 1 Vf?I1:W11() 1 m~nu?lmt'J'U m1fim~1~1 11 tJ tl1~ m1~?1e:J\I:W11'11~1'U 1 'Un11 

~1b i:l'Um16'1e:J'U fie:Jilfiiie:J 1 'Um1~1 bil'Um16'1e:J'U hJ-hu11 u1-H~1~ Vl1e:Jil~~1b i:l'Um16'1e:J'U ntJntr~ 
~ ~ ~ 

b Vliie:J'U fl'U bb~~tl1~ n11~6'11:W :W1\?11;i1'U 1 'U n11 1 Vlfl~ bb 'U'Ufie:Jfi'J1:WVl:W1 tJ"ll e:J\Ifl ~ bb 'U'U 1lJ11bfl1 1 Vlfl~ bb 'U'U ... 

fi'J1:WVl:W1tJ"lle:J\Ifl~ bb 'U'U"lle:J\1~ b -ii'1?1e:J'U b ~e:J b tl~tJ'U b Vi tJ'U fl'U fi'U?i'J'U 1 VltU 
~ ... 

1 'U?i&'U"lle:J\I-iJe:J?Ie:J'U~fi1?1~1\I~'Ube:J\I ?1'Vlfi111ru vhPi'n~1?1.nru (253 7) 1~"il1bb'Un 
~ ' 

e:Je:Jmtl'Utl1~b.n'Vll1i1\l 1 ~\ld 

Essay Test) 

Answer Test) 

(1) "llil~~~?le:J'Ubtl'UrnVfrl11'le:J'U 1~bbn 
~ ~ 

(1.1) bb'U'U'Vl~?le:J'Ubb'U'UeJI'lUtJ Vl1e:Jfi'J1:Wb~tJ\I (Subjective Test or 

(1.1.1) bb uu"il1n~rl11?1e:J'U (Restricted-esponse type) 

( 1.1.2) bb'U'U 1lJ"il1n~rt11'le:J'U (Unrestricted-response type) 

(1.2) bb'U'U'Vl~?le:J'Ubb'U'Ub~:Wrt1Vl1e:JI'le:J'U~'U (Completion or Short-

(2.1) bb'U'U'Vl~?le:J'Ubb'U'U()n~~ (True-False Test) 
~ 

(2.2) bb'U'U'Vl~?le:J'Ubb'U'U~'U~ (Matching Test) 

(2.3) bb'U'U'Vl~?le:J'Ubb'U'Ub~e:Jnl'le:J'U (Multiple Choice Test) 

Gl'J'U ?11tJtJP1 bb~~eJ\Iflru1 ?11tJtJP1 (2543) 1~n~1111bb'U'U1~~~61:w~'Vl~'Vl1\ln11 

b~tJ'U b tl'Ubb 'U'U'Vl~?le:J'U~1 ~fl11l.l~"lla\lun b~tJ'U~1~ b~ tJ'U 1 tJ bbGl'J~\Il!n b tl'U-ifarl1ml.l 1 Vi' tin b~tJ'UI'la'U 
~ 

~1 tJ m~~Tt~bb~ ~~'U?Ia nu 1 VIti n b~tJ'Utltju~ ~tl bb uu"llm bb uu'Vl~?lau1~~~61'l.l~'Vl~'Vl1\l m1 b~tJ'U~ 

?1~1\1~1mb~~iltJl-l 1 -Hila~ 2 bb uufie:J 
~ 

( 1) bb 'U'U e) 1'1 ti tJVl1am 1l-l b~ tJ\IVll-l1 tJ ~\I bb 'U'U'Vl~ ?I e:J'U ~ n1Vl'U~U tyVl1Vl1 a-if e:J 

rl1m:w1 Vf~l'le:J'U b~tJ'UI'la'UtJ11 1 b Vl:W1~~1Vl-rum11~ bb~~11tJ~1'U 1 'Ubb~~~-ifm -d'U1'~m1:w~~1~ 

(2) bb'U'UU1UtJVl1mb'U'Ubil'la'U~'U Vl:W1tJ~\I bb'U'U'Vl~?lau~1Vfrt11'la'U~'U 1 

Vl1an1Vl'U~I'la'U 1 Vlb~an B1"ilbD'Ubb'U'UI'la'U()n-~~ ~'Ufl b~l.lrt1 Vl~Bbb'U'Ub~anl'la'U 
~ ~ 

.r:::lt.d v d d Q.J cv .:! d 

2.2.2.3 156'111\lbfl1a\I:WB1~~~6'1l.l~'Vl5'Vl1\ln11b 1tJ'U 

?I'VlTI111tl..l vhPi'n~16'1.nru (253 7) 1~n~1111 b~a\l"il1nbb'U'U'Vl~?la'UbD'U 
' 
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(2) rl1VI'U~~fl'I~(U~"IJB'I~'I~"il~1~ 1'Wn1'H>f~1'1bfl~B'IiiB1~t:Jf;1611J~Vl~Vl1'1fl1';i 

b~rJ'W~1 ~~ e:J'I~';h~'I~~B'In1';i"iJ~1~J'U~e:Je:J~ 1 ';i b "li'W ~e:J-!1 n1';i1~ t:Jf;1611JnVJ~Vl1'1n1';ib~rJ'Ul'll1 'U 'U ., 

f1ru~P11?t~11 'W';i~~'Uolf'WiJ5rJlJPim~ntJ~ 1 ~i'~"il~~B-:~~111 'W?f1';j~"IJB-:~mil11'll1f1ru~m?t~1di1 
'U 'U • 

"il~:W-:~VIlJ1rJ"IJB-:~m';ib~rJ'Um';i?tB'WB~1-:~1 ';j '1.h~ne:J'Util1mde:JVI11~u1-:~~B'~m';i 1 ~~b~rJ'W'lJ';i';jf;l'\"jfl~m';jlJ 
q 'I 'U 'I ul 

1~u1-:~ '\"j~~m';ilJbVI~1J'WbV'WB~1-:~h ~B'Irl1VI'W~1~-a'~b"il'W 61J-:~e:J1"iJPim~nfi''Wf111"il1me:Jn?f1';i \111';i1 

bbf;1~Vl~~~~1'1 j1til1 'W~'W~B'Wdb ';i1B1"il~"il1';iru1"il1n~1';i1'1lbfl';i1~'Y1VI~n~~';j~1tilv11 Hbb~1 
(3) rl1VI'U~'llti~"IJB-!Ibfl~B'Iiie:Jm m 'U fl1';i1~ 1 'Ufl1';irl1VI'U~'llti~"IJB'Ibfl~B'Iii e:J~ 

1 i1~J'W~"il1';iru1"il1nf1ru~ n~ru~"IJB'I~'I~ b ';i1"il ~1~11~BB ~ 1 ';j 6/t-:~~ 1til"il1n~1';i1'1l bfl';i1~'Y1VI~ n?f~ ';i 
• 'U 'U 

(4) b ~rJ'Uoffe:J?fe:J'Ub~Brl1VI'U~ 1tilbb~1tl'l'llti~"IJB'I bfl~B'IiiB~1 -ff1~t:Jf;1611J~Vl~ n 

b~lJf;l-:Jiim~rJ'WiB?fB'U 1~m ~rJ'W 1 ~?fB~fl~B-:Jtl'UfJru~n~ru~VI~e:J'I"j~~ m';ilJ~~B'Ifl1';i"il~1~ bbf;l~ 1 ~ 
t.l Q.I.Qo q i.l I ~ lJ' 

~n~e:J'I~11JVIf;1n1'll1"1JB'In1';i~rJ'U"IJB?fe:J'UU~f;1~'ll'U~~1rJ 
'U 

(s) 1 ~~b ~rJ1'll1ru~"iJ1';iru1m1"il?fB'Ubbm "/Jb~m ~rJ'WiB?tB'Ub?t~"ilbb~'J fl1';i1 ~ 
'U ... 

~b~rJ1'll1tu~';i1"il?fe:J'Ubfl~B-:JiiB 61J-:~~b~rJ1'll1tufl1';i'\.h~ne:J'Util'JrJ'Uflflf;1 2 ~1rJ ~B ~b~rJ1'll1tu1'Wb.Q'BVI1 
'U (U 'U v q 'U v 

?f1';i~l'll1 bbf;l~~ b ~rJ1'll1ru~i1f1111J~Vl1-:Jtil1'W1 ~t:Jf;l b tl'W~~"il1';iru1fhmlJ bbf;l~ 1"11 ~e:J'U11~ n~e:J-:JmlJVI~ n 
'U ClJ '\J 'U 'U 

l'll1VI~eJ 1:iJ iB?fB'U1~ 1til~';i'lmlJ"iJ~'\.h~?f'lflVI~eJ 1:iJ an~'IJl1~1~1 m 'U fl1';ib ~ rJ'UoffeJ?feJ'U ~n~e:J-!1 ~1lJ 
• 'U 

n111 bb 'U'UVl~?fe:J'U 1 UVl~f;le:J-:11 off bb~1111t:J f;l"i] 1n fl1';jVJ~f;1 e:J'11J1l bfl';i1~'V1b ~ e:JVI1 fl(UJl1'\"j bbf;l~'WWJ'U1 • 
bb'U'UVl~?fB'U~B 1 '\.J 1 'Wfl1';iVl~f;1e:J'I1 im"il~B'Ivl1VImrJ 1 fl~'l"il'W?f11J1';i~'Ww..~'W1bb 'U'UVl~?fB'U 1tili1rJrufl1'\"j 

b tl'U~'I"jeJ h~-:~1111 '\.J1 i"il~-:11 'Ufl1';j?fe:J'U~e:J 1 '\.J 

(7) ?1~1'1 bn rusVi1 'W m ';j bb '\.Jf;l fl111JVI1J1 rJ f1 ~ bb 'W'W n1';i?f~1'1 bn rusVi1 'W n1';i bb '\.J f;1 

m11JVIlJ1rJfl~bb'U'Wnb ~B~B'Ifl1';i'Ue:Jn 1 ~Vl';i1'U11 tl1'Uflf1f;11~?fe:J'U 1tilf1~bb 'W'Wb vh 1 ';i b "IJ1"il~b tl'W~~ij 
• 'U 
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(8) Fn':ib:UC~'W':i1C~.:J1'Wbb~~fiiimn~ 1 .ffrn':ib :UC~'W':i1C~.:J1'Wbb~~fiiieJrn':i 1-ff "il~vh 1 ~ 
'IJ 'IJ 

~1111 tJ1 m~~ii.:~.fr'WI'lel'W 1 'W f11':i?l~1-:!bb uu 'Vl111?leJ'UtT'W bb~~':i1CI~~bBCII11b~CI1 nu f11':i~1 b 'W'Wfn':i?lel'LJ';h 
'IJ 'IJ 

IV o "" 
(2) ?l':i1.:11'11':i1-:lfl1Vl'U\11':i1CI~~ beJCI\11 

(3) b~eJmbU'U"1lewifa?~au 1 ~bvt~1~?1~ 

( 4) ':i1~-ifa?~auvhb U'Wbb'U'U'Vll11?1au 

(5) n1vt'WI1115rn':i~1b'W'Wrn':i?lau ·th~bil'Wflrum~"1Ja.:~bb'U'U'Vll11?1au • 

Adams (1967) mhTJ1 f11':ifi.:JH"1la.:J(:.J~fl1':ib~CI'Wvt~avt~am1~?11~1':itl~"il~"il111"il1 

':i~~ nil.:~ 1~ ~ €1~ .:1 b ~1~ bfl Cl b~ CI'U VI~€! bfl C~iJ'I.J ':i~ ?l'U fl1 ':iru ~'U~~1 bbfl1 vtti .:J"il1fl~1~'Vl€l\11~-:J 11i1 
'IJ 

51 b ':i1U':i~ biJ'U(:.J~'I-1'WVi~~b~Ci'Wb~CI'U"il'U (:.J~fn':i'lh~ biJ'U~ b ':i11~~a (:.J~"lJ€1.:1 fn':ib~CI'U~ bb~51b ':i1fi€1C~1 ~ 
'IJ 'IJ 

b1~1~1-:!b~C~1'\.J':i~C~~vt~.:~ 81"ilbU'W 2 'W1Vi 5 'W1Vi vt~avtm~ 11'Wfia~'\.J':i~bil'W(:.J~fl1':ib'\.J~~'Wbb'I.J~.:~~ 

1~"il~ b U'U(:.J~"1Ja.:~ fl1':i b~~'W~bb~~m1~fi.:J'Vl'W 1 'W rn':i"i\'1 
'IJ 

-u~~';i 1"11"11115 (2520) ?l':iuH-;h m1~fi.:J'Vl'W1'Wm':ib~~'U~ vt~1~~.:~ m1~?11~1':it11'W 
' ' 'IJ 

rn':i':i~~ n b davt1vt~a~-:~~1.:~ 1 ~l'l'Wbfl~ 1~~u fl1':ib~~'Wivt~aii'\.J':i~?~u m':iru~1ti a'U 1 'W':i~~~ b 1m~~.:~ 
"li1-:~·vh.:~aan1 '\.J 

n~~~l'lt1 vttl1?11-:J,; (2528) fl~1T-h fl1':ib~~'W~ vtm~~.:~ m~U1'Wfl1':i~vh1~iifl1':i 
' 'IJ 

b'I.J~~'Wbb'I.J~.:~~~~m':i~b~~ 1 '\.J b tl'W~~~m':i~ 1 vt:W~fia'W-if1-:~m1':i 611-:~b U'W(:.J~"il1flfl1':i 1~~u'\.J':i~?lu rn':iru 

vt~a1~~'Ufl1':i~mJ'Wil1"1ibtl'Wrn':il'l€l'U?l'Ua-:~1'11~5':i':i~"1!1~vt~ai1qJ"1!11'1qJ1rul~.fl11~~1-:J 1 ':i1~~.:~ 
m.J~b vtl'lvt~€1fi11~U.:JbBflJbbfl1?11~1':itl bb?l11!-:J€l€lfl~11 'W':i'\.J bb 'U'U"1l€l.:Jf11':i':i~~ n1~ (Recall) vt~am':i"i\'11~ 

q " Q.l \J 

" ~~~m':i~~1.:~ 1 ~.:~u 
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(1) f111b~tJ'U~ (Learnino) e!~6'11l.l11t11il11~irmn~"il1nm1b~tJ'U~~bb'\il"il~\l ijb'VI\>lt:.Jmb~~ 
'U ;:, 'U 'U , 

ij'VI~mnru~6'11l.l11tl?l~?ll.l'VI~Biil1n~bnru~l?i1\l 11~ 

(2) r1'J1l.l?l1m1t11 'Uf111?1~?1l.l (Retention) 'VIl.l1tJfi\l f1111'J'U1'Jl.lth~?I'Uf111rul?i1\l 1 
' ... 4 .o:::t. -=I II' QJ 1.1 

61!\lbn~"il1 nm1b 1tJ'U1'Vl\I'Vl1\lm\l bb~~'Vl1\IB Bl.l 
'IJ 

(3) r1'J1l.l6'11l.l11t11 'Uf111ri1tJ'VlB~ 1~ (Reproduction) ~B f111~~rlr1~6'11l.l11tl~\lb€l1~\l 

?l~?ll.IBVl.l11-U1~ 2 1Ubb'U'U ~B f1111~~n1~ (Recall) ~B f111ri1tJ'VlB~r1'J1l.lli!1 aanl.l1L~tJf111b~1 
'IJ 'IJ 

'U11tJ1tJ'VI~aa5'U1tJ~\I~br1 tJiil1 1~J'Uae:Jnl.l11~~n~B\I 1~tJiJ~a\lij~\I,Y'Ul.l1U11n!J1 ~b ~'Ubb~~m11il1 
1~ (Recognition) ~B f111ri1tJ'VlB~r1'J1l.llil1Be:Jnl.l1L~tJf111~~\I,!'U1~~mi'a\lbdaij~\lb ~1~'\.J 1 tJ~tJ'U 

.... 
BtJ~'JtJ 

'IJ 

2.3.2 16m~1~fl11l.lfl.:I'VI'U 1 'UnTn~u'Uf 
6'1~\>lm1 'U1l.llil1U1 (2546) 1~n~1'Jfi\l rl'J1l.lliJ1 "1JB\Il.l'U~~"il~1~fl\I'Vl'U\>l~B~b'J~1bb~~ • • 

b tJ~ tJ'UbbU~\IBV b?ll.IB 1 'Uf111l~~-h bda b~tJ'U 1 tJ bb~'J bb~~'VItJ~ 1 tJ1~tJ~'VI'li\IL~ tJ 1~~ m1tJf'i,j'~a~ 11J'U 
'U 'U , ~ 

"il~ijfl'J1l.lr1\I'Vl'U 1 'Uf111b~tJ'U~l.l1n'l! Btl b oWtJ\11~ ~\lt:.J~"UB\If1111~m1~rh"UB\Irl~bb 'U'U 1~~1n-J1~BtJ~~ 
'IJ 

(1) 16bbvl\lf1111~~n1~ (The recall method) ~B f111bU~tJ'UbVitJ'Ut:.J~1~'VI11\I'Vl~?IB'U 

~~ml.l'VI~\If111b~tJ'Ub?l~"ili'UVI'WVi rl'Uf111bl'U1~tJ~~n 1 tJ bb~'J'Vl~?IB'U 

(2) 16bbvl\ln11f..ijn (The recognition method) 1-ff16m11~b~Bme:J1~\I~bfltlb~tJ'U 

l.l1bb~'JBBnl.l1"il1n~\I~'U 1 ~tJ'Ua~ ~\l~~n~ru~rJ~1tJI n'Ul.l1n 

(3) f111b~tJ'U 1 VI~ (Relearning method) bU~tJ'UbVitJ'Uf111b~tJ'UB'Ub~l.lrl'Uf111b~tJ'UeJ'U 

1 'VI~l1~1b~tJ'U 1 m~1~~'U b~ml~ 1 offnmbvh 1~ 

16m11~r1'J1l.lr1\I'Vl'U 1 'Uf111b~tJ'U~'VI~B Retention ij 4 16~a 
'IJ 

( 1) Reconstruction b U'Uf111ilnaanm'VI~Biil11~ bdaij~\1 b ~1'U1\IU1~f111'VI~B~\I~b U'U 

Partial cues 19i''JBV1\Ib'li'U "1JB\1~1~~n 1U.fl1'W b'W~\1 ~\lb'V1~1dbtl'U~\I~vh 1~bn~f1116'1~1\l.fl1'W 
'IJ 

b'VI~m1rul?i1\l 11 'UB~\>ll.l1~nrJ#\I'VI-d\l 
(2) Recall bU'Ur1'J1l.l~1 bb'U'U1~~n1~ 1~w1~ij~\lb~11~ jl.l1m~~'U B1"ilbU'Uf1111~~n 

1~~\I'VIl.l~bb~~~n~e:J\1 f111~bU'U~\Idb'W11~bn~"iJ1n Repetition ~m1~11u~1 l.l1"il'U Overlearning 

'VI~a1-fftJatJ 61 "il'Uiil11~ ~aijm1 Recall information b'VI~1dvcib?ll.IB16m11~m1b~tJ'U~16VI'li\l I 'IJ 'IJ 

L~tJ 1 -ffm1 Recall ~f..ijnfi''U~ ~B f111\>IB'Ubb'U'U'Vl~?IB'Ubb'U'UeJ\>l'l!tJ (Essay question) ~b~tJ'Ufl"il~~B\1 

Recall information rl'J1l.lfl?i1\l 1 ~1~b~tJ'Ul.l1bb~'Jb~tJ'U\9le:J'U~\11tJm1l.l6'11l.l11tl1'Um1 Recall "il~ 
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~t>rwm.J~\1 b'\Al'j"1~e:J\Ifl'IJ'j"~mru b'll'U mml~1~~..h'U1'llbb~~~\lb1'1~'U~bn~~'Ub~eHJ ~ -rr~"1ll1\l 

(Interfere) 

(3) Recognition bU'Un11'<ii'1 hi'~ii~\lb 1'1~1\1 ~ bb~~?f1:W1'j"tl"il1bb'Utlbb~~-ffbb'U~bQ'\Al1~~\l 

1 'IJuan 1t>l-h~b U'U~\Ib 1'1~bflm~tJ'U:W1bb~l 1 'U"Ilru~~ Recall bU'Un1'j"1~~n()\I~\I~\I'Vl:W~~u1u?t~?f:wa ~ 
" 

1'Ufll1:W':\!1b~tli'Ub:U\Ib~tJ1~ii~'l1~ ~ :w1m~~'U bb'U'U'Vl~?fe:J'l.J'IJ'j"irtJ (Objective test) ~e:J~le:J~1\I 

'\ll~\l~bb?f~\1 Recoonition 1~o/J~ b':\l'U 1 'U'U11~11'l1 bb 'U'U'\Il~a~-n~an~n1Vl'U~ 1-H-:v~iia~.Ua~tlnl?i'a\1 
~ ~ ~ ~ 

bb~ Recognition ~bfl~~'Ue:J1':\!1~b~tJ\I\911\Ibb'll'Ue:J'U (Inaccurate) '\ll~ae:l~ ~ il1~ 

(4) Savings Vl~e:J Relearning ~\11~~bflm~tJ'Ui:w1bb~lbbl'i~:w1'1J ?11:kJ1'j"tJ Recall Vl~e:J 

Recognize 1~ na1-:v-:v~"il11~anb~tJn11b~tJ'Ui~\I,!'U'\Il~e:J~\11Vl~ ~\l-:u~1-1i'blmbb~~fll1:W'\AltJ1tJ1:W 

ilat~n11~':\l~ 1m 'Un1'j"b~tJ'U{fl~\lbb 1n 
" 

Nunnally J.C. (1959) n~11'J1 b~ana1-H'bn~fll1:Wflm~bfl~a'UI'i1\l ~ i!atJ~\1 fll1bl'U 

'lll\lnm 1 'Un11?fe:J'U~1~1\Itl'Ue:J~1\IUe:JtJ 2 ~'IJ~1'V1 b'\Al11~fll1:Wbflt~:U'U1 'Un11vl1bb'U'U'Vl~?fa'U-:v~ 1-H'rh 

2-4 ~'1Jmv1 

oiJtJ'\Al'j" i"1l"1l1lf5 (2518) 1~n~1111 m'j"Pin~1'Vl'U'Vll'U~\I~"il11~a~bb~l~1Bn-:v~'llltJ 1-H 
' " 

fll1:W"il1ml1mn~\I~'U 'lll\11~tJ~bl~1~fll1:W"i11'j"~tJ~~'U-:v~~\l~lnmtJbU'Ufll1:W"il11~tJ~tJ1l '\ll~e:J 

fll1:Wfl\I'Vl'U 1 'Un11"il11 'Ub 1m'l11~mru 14 1'U Vl~\l':\!1n 1t>i'b~tJ'U1'~1'U 1 i.Jbb~l 
" 

n11?fe:J'Ubb'U'U~'Ub?f1~Vl1fll1:Wi :w1-:v1n.fl1~1 B\ln~~l1 Inquiry Method iim1'111m 

b~t~n 1m 'U.fl1~11 'VltJe:J~Vlmt~rh b'll'U m'j"?fe:J'Ubb'U'U~'U?fl'U?fau?fl'U m1?fe:J'Ubb'U'U~'U'lAl'U bb~~15?fa'U 
" 

bb uu?ta'U?fl'U-:v1nm'j"Pin~1 'lAl'U'i1iim -H'm1:W'Vl:W1tJ 1 'U~n~ru~~bbl'lnl'i1\ln'U 1 'IJ?f'j"'IJ1t>i' ~'~d 
" ' 

Good (1973) hi1-H'fll1:W'\Il:w1tJ"1le:J\Ifl11?fe:J'Ubb 'U'U fl1'j"~'l.J b?f1~'\ll1fl'J1:W1'l1b U'Ub 'Vlfl'Wfl 
" 

Vl~e:J'j"'IJ bb 'U'U n~15a~1\I'Vl~\11 'U m1'<il~ fl11b~ tJ'U~-:v~v\'11-H' bfl~fl11b~tJ'U{ b -da'\ll1"1le:J\11"1l11'Vl tJ1Pn?f1'11 
" " 
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1~w m".im:::l'i'U 1 ~'l!n ~~EJ'Uijrr:m..J?I'U 1-;u ~~~ :::rrn:wam niaEJ1n ~ ~'U d1~ m".i~?l1::: ~~?I'NV!1fn1:wi-;u1n . " " 
m".im:wrh:n:w ~~~:::V'Imm:wfi''UV!1rl'11'la'U1mm~~1EJI'l'U~a\l 'Uan-;u1ndE1''~1~mh1i'i\lfl11:w'V!:w1EJ"lla\l 
m".i?IB'U 1 'U ~~ 'U'U ~~ 'U'U~'U ~?11 :::V!1fl11:W f~ n a ~1\IV!'0\111 ~ tl'W1Bm".i ~~ EJ'U 1~ EJ ~ tl'U m".i ~~nth1JV!1~~ ~ ~'U 
1~EJ 1 i1fim".i'Vl1\11'Vl EJ1P11?11'lfl 'U m".iu qJV!1 61i\lth1 nn m".iru~'l! m~ EJ'U ~e.J~qJ~~~~:::fl~\1 -;u::: ~ tl'U·1h EJ 

19i'1m:::l'i'Um".ifi~n'Um".i~\l~nl'ln'U~\I~?~".itlV'I1~'W'~a~1\loU~~-;u'U tl".i:::~~~ fi~fi''U ~fl11:w'Vl:w1E.JmEJ11'i . . "' 

m".i~<nl'U1m1:w?~1:w1".i~ 1 'Ufi~ ~~nu ru'V!1~1 EJ1fim".i'Vl1\11'VlmP11?11'lTI~EJ ~ u'U m".i~~EJ'Ui~~~:w\9i'U-;u1 n 
v " 

m".i~~?I1\I'Vl1m1:w-;u~'~ 1~E.JmPi'E.Jr11m:w1 'Um".i~\1 ~nl'l 1 ~m1:::~uruV111 'Un1".ie:J5'U1E.Juru'Vl1 'W?~-;ut1 
v v " 

'Vl ~~i] ~1 E.! n1".i~ \I?I:W:W~ Ji1'U l'l~ e:J~1il'U n1".i'Vl~?le:J'U ?I:W:W~Ji1'U ~~~::: n1".i'l11 n~ ~mwri~ fl'UV'I'UJ'U 1 tJ1 m 'U 

.nV'I ~m'Vl1V'I'U~6 (2542) 1~n~11G\Ifl11:WV!:W1EJ"lle:J\I m".i?le:J'U~~'U'U~'U~?I1:::Vl1fl11:wi 11 
" " 

~ tl'Ufl1".i?le:J'U~ ~ U'U m:::'U1'U m".i~~?I1\IV!1fl11:Wf~1 E.J\911 ~a \I ~-;u:::•1hEJ 1 ~'I! m~EJ'U 1~A'UV'I'Ufl11:W1il~\1~1\l 1 

1 ~'I! n ~~EJ'U 1~ijtJ".i:::?I'U m".irul'l".i\11 'Um".i ~~EJ'Ui ~ .0e:J'Vl11'1l1 m1'VlEJ1P11?~1'l1~'11il1 b tl'UI9ie:J'Ii1m".i bl'l~EJ:w 
" " 

?l.fl1V'I~~ 1~~e:J:W1 'Un1".i~~EJ'Ui ~fl~1bfl".i\l?li1\l"lle:J\Ifl".i:::'U1'Ufl1".i?le:J'U n1".i~~~1~'U~ .Q'e:JV!1 b~E.Ifl".iVh 
" " 

vl1\11'U"lle:J\IU n1'Vl mP11?11'l1 ~~~::: ~ tJ~ EJ'U~b 'U1fl11:Wfi~-;u1 n m".i 

~~tl'U~-r'Ufl11:Wi :W1~ tl'U~~~?I1\IV!1fl11:Wi~~~::: 1 oUfl11:Wi 
\.1 'U \J 'll \1 

?~mu'U~\I~?~~:wm".i?le:J'U1'VlEJ1P11?~1'11 b~~::: b 'Vlfl1 'U 1~~ (2544) 1m ~m1:w'Vl:w1EJ'1Je:J\Im".i 

?le:J'U~~ 'U'U~'U ~?11:::V!1 1"111:wi'i1 ~ tl'U m:::'U1'U fl1".i ~1EJ'U iffi ~~ ~1EJ'U?Ii1\l e:J\1 ro1 fl11:WTI V!lJ~1 EJ l'l'U~e:J\1 1~EJ 
'U 'U 'U \J 

~1'Um:::'U1'Um".ifi~~~~:::tJ~u~ ~~~::: 1 im:::'U1'Ufl1".i'Vl1'11'VlEJ1P11?~1'l1 ~ tl'U~fl~e:J'Ii1e:J 'l!n ~1EJ'U 1~~'\J fi''W 

~?~1:::Vl1 611".i1-;u m11il?le:J'U ~~~:::A'Ufll1~1EJ1fi~1'~ 11il'Uvl11 ~'l!m1EJ'U~n~m1:w ~ -b'1 h ~~~:::~n~m".i-r'Uf 

fl11:wiJ'U e:1 ~1\li1 fl11:w'Vl:w1 EJ ~ \11il:::?l1:w1".i~?li1'1 ~ tl'Ue:J\If"l m 1:w i"ll e:J\1'1! n ~1 EJ'U ~ e:J\1 ~~~::: ~n'U ~ tl'U-b'e:J:w ~ 11 
" " " 

1'U?I:We:J\11~e:J~1\IEJ11'U1'U 

?l".itJ1~11 m".i?le:J'U~~'U'U~'U ~?11:::V!1m1:wi ~ tl'U~'Vlfl'Wfl'Vl~e:Jn~1fie:J~1\IV!~\11 'Un1".i~~ 1 ~ . " 

1~EJ ~ u'U m".i ~1EJ'Uf~ ~~:wl'i'U1il1 nm".i~~?I1\IV!1fl11:w-;u~ '~ 1 ~1 EJ l'l'U~e:J\11 ~'I! m1EJ'U 1~i1tJ".i:::?I'U m".irul'l".i '~1 'U 

n 1 ".i ~ 1 EJ 'U i ~ .Q eJ Vl11 '1J 1 fl ".i 191 eJ \1 i1 n 1 ".i ~ 1'11 EJ :w ?l.n 1 V'l ~~ 1 ~ ~ eJ :w 1 'U n 1 ".i ~ 1 EJ 'U i ~ n ~11 fl ".i \1 ?I i 1\1 '1J eJ \1 
" " " 

m:::'U1'Ufl1".i?le:J'U m".i~~~1~'\J ~ .0e:J'Vl11~E.Jfl".ivl1V!u1~fl~1EJ~'li1EJ 1 ~~ ~1EJ'U?Ii1\le:J\If"lfl11:wn V1lJ~1EJ 
'U 'U \J 'U 
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l'l'Ube:J.:J 11'1~~1'Um::::u1'Um~fi~bb6'l::::'lJiju1\ bb6'l::::1im::::u1'Un1~'Vl1-:Jl'Vlm~1ii'fl'l~bU'Ubl"l~e:J.:~i1e:J '!!m~~'U 

1~~'\Jfl'U b6'11:l::Vl1 611~T'il mT'iJG'fe:JU bb6'l:l::fl'Ufl'~ll~h~:::J5~1-:J 'l "il'U'Vh 1 ~'!!m~~'Ubfl~l"ld1l.Jb -[111iJ bb6'l:l:: 

6'1~1-:JbU'Ue:J.:Jfiil"l11l.l~"1Je:J.:J'!!nb~~'Ube:J.:J 
'U 

2.4.2 ":i::~'U'tlv~fi1":i~hm=t1::\11fl113.1f (Level of inquiry) 

G'ftnu'U~.:~ bii'f~llm~ii'fe:J'Ul'Vl~1mii'fl'l~bb6'l:::: b 'Vll"l1 'U 16'l~ (2544) 1~bb ti.:~~::::~u"Ue:J.:~m~ 

~Ub6'11:l::Vl11"111l.li (Level of inquiry) bbU.:JbU'U 4 ~::::~u~.:~d~€1 

2.4.2.1 m~~u b6'11:l::Vl11"111l.libb uu ~'UiJ'U (Confirmed Inquiry) b U'U m~~u b6'11:l::Vl1 

l"ld1ll~vi1 ~er b~~'Ub U'Uer 1'1~1 "iJ G'fe:JU 1"111l.J~Vl~e:J bb 'U'Jfi~ b ~B ~'UiJ'UI"l11l.J~Vl~B bb 'U1 fi~~tl n fl'U~Ul.l1bb~1 
'\J '\J \1 '\J \1 '\J 

1~~mb U'Uer fh'Vl'U~D ru'Vl1 bb6'l:l::fl11'1 e:JU Vl~Be:J.:Jfiil"l11l.l~~l"l1~Vl'J.:J 1 ~er b~~'Ufl'U~U bb!;l:l:: 1 ~er b~~'U'Vh 
'\J '\J ~ '\J '\J '\J 

2.4.2.2 fi1~~Ub6'11:l::Vl11"111l.libbUUtl1'Vl1.:! (Directed Inquiry) bU'Ufi1~~Ub6'11:l::Vl1 

1"111l.l~m ~er b~~'Ufi''U~ue:J.:~fiil"l11l.JTI Vl~~d ~l'l'Uba.:~ 1~ ~l"l~b u'Uerrhvl'U~t1ru'Vl1 bb6'l:l::6'1151'1Vl~e:Je:J5u1~ 
\1 '\J 'U '\J '\J v 

m~611~1"il1'1~1"ilii'fau bb~11~~b~~'U'1Jij'\J~m~611~1"il1'1~1"ilii'fe:Ju1'11l115m~~n1Vl'U~ 

2.4.2.3 fi1~~Ub6'11:l::Vl11"111llibbUU~bb'U:l::bb'U1'Vl1.:! (Guided Inquiry) bU'Ufi1~ 

~ub6'11:l::Vl11"111ll~vi1 ~er b~~'Ufi''U~ue:J.:~fiim1l.!TI Vl~~d ~l'l'Ube:J.:~ 1~~er b~~'Ub u'Uern1Vl'U~t1ruV!1 bb!;l:l::l"l~ 
'\J \I \1 'U \1 Cll 'U 

b u'Uer~bb 'U:l::bb 'U1'Vl1-:~m~611~1"il1'1~1"ilii'fe:Ju ~1l.J~.:~ 1 ~fl'1u~m~1Vl~€l bb 'U::L111 ~er b~~'ULJ nu~m~611~1"il 
'U 'U ':..! 

2.4.2.4 m~~Ub6'11:l::Vl11"111llibbUUb:0~ (Open Inquiry) bU'Um~~Ub6'11:l::Vl11"111lliffi~ 

erb~~'Ufl'U~ue:J.:~fiil"l11l1TI Vl~~1 ~l'l'Ube:J-:1 1~~ 1 ~erb~~'Ui1aii'f~:: 1 'Um~fi~ btl'Uern1Vl'U~Dru'Vl1 e:JBmb uu 
\1 'U '\J 'U v 

bb6'l::::'1Ji]llii m~611~1"ill'l~1 lilii'fe:JU~1 ~l'l'U be:J.:J 

2.4.3 ~tlbb'U'Ufi1":iav'Ubb'UU1'!J~n":im":i~Uba1::VI1fl113Ji (Inquiry Cycle) 

1n~mm~~u b6'11::::Vl11"111ll~ b ~a~.:~bii'f~ller b~~'U 1 ~ii'f~1-:~a.:~r1m1l.!TI Vl~ 1~~ b~e:Jl11~.:~~.:~ ':..! 'U 'U 'U 

~ b~~'U~b -[1fi'Uu~::::G'fu m~ru'Vl~e:JI"l11l.l~b~l.l b tl'UI"l11l.l~Vl~B bb 'U1fi~"1JB.:Jer b~~'UbB.:!"il:l::~e:J.:!Vll~B 1 'tJ 1 ~ 
'U \1 'U 'U 

bfl~btl'Um::::U1'Ufi1~~~m~e:J-:~1'1Jb~e:J~ 'l b~~n~UbbUUfi1~ii'fB'Ud';h Inquiry cycle ~.:~'!!nm~Pimn 
Biological Science Curriculum Society (BSCS. 1997) 1~n~11~-:J m::::U1'Ufl1~~Ub6'11:l::Vl11"111l.l~ 

'U 

~.:~u~::ne:JU~1~~'UI'le:J'U~611~ty ~.:~if 

2.4.3.1 ~'UG'f~1.:11"111l.!G'f'Ut"il (Engagement) b tl'U~'U~"iJ::::tl1b .rr1~U'Vl b~~'UVl~e:J b~B-:1~ 
L.i16'1'U 1~U ~.:~e:J11il bn~~'Ube:J.:Jiil1nm1llii'f-:~61~ Vl~mn~~U1nm1llii'f'U h"'le:J.:J~111m~~'Ube:J.:~ 1~~1"1~6'1~1.:~ 

'U 

ii'fm'Um~ru~'Ubb~11ifl'1ml.lm::::~'U1~1!nb~~'Ubfl~l"l11l.lii'f'U11ile:Jmn~ e:J~1flb~'U e:J~1fl~lil::::'Vl~6'le:J.:J 
' 'U 
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2.4.3.2 ·~\.Jrn1ci'T~T'ilrl'UV!1 (Exploration) b tJt.~.frt.~~11m~~'Uvl1fl11~Jb"ih 11il nut.l1~ b~'U 
uruvt1~11'm~~'U?t'Wh bbfl~btl~ tmn?t1 ~,Yn b~~'U1oUbb t.~1m111fi~~ije:~~bb~1 lJ1~~fl11lJG1'lJ~w5n'U 

v ~ 

th~ b~'UUf11Vf1 b i1 b U'UV!lJ1~vtl.J t~ ~fl11il~ 1 -tl'fi'1tnlJm~~'U?l~ b?l~lJ bbfl~ 1 ifi'1m11~ bb 'U~ bb 'UTVn~ 1 ~ 0~ ~ ~ q 

11m~~w.J~t'mfililm1lJ 1 tJ1 'Wbb'WTvn~~n1vt'W~ 11 

2.4.3.3 .frt.~ f111B5'U1mbfl ~G'l~oUB?I':i'IJ (Explanation) b tJt.~.frt.~~11 m~~'U 1~.U BlJG'l t1 ~ 1~ ' ~ 

b~~~~tllil1nrn1ci'1111il\?1111il?ltl'U ~~'111oUtllJG'lm~lJ11bfl11~~ V!~tl?I1U~G'l bbfl~'l11b?I'Utl~G'lmm~~fl1 
~ ' ~ 

2.4.3.4 .frt.~•1m1 ~fl11lJ~ (Elaboration) b tJt.~.frt.~~11m~~'Ut1'1fl11lJ~~1~1il1 nrn1ci'1111il 
~ ~ 

bbfl~l?l111il?IB'U 1 'IJ b ~BlJ t~~n'Um1lJ~b~lJ~ije:~~ t~~fl11il~vl1vt,J1~1-tl'fi'1mlJ 1 ~,Yn b~~'Ubb?l~~fl11lJ 
~ ~ ~ 

fi~ b ~'UV!6l~lil1 n~1~i1 f111b ~tllJ t~~fl11lJ~ bb~d ~11 'U mru~oUtllJG'l btl~ f111~~~G'l1~V!~tlflfl1~ bfl~ tl'U 
~ ~ 

lil1f1oUtlb Vilillil~~ mlil~ 1 oUfl1tnlJ~'I111 ~fi~b~B1 m~iBlJG'l~tln~B~ b ~mtJu~,'U~1'U 1 t.~.fr'U~B1 'IJ 
cu '\.1 '\J dJI 

2.4.3.5 .frt.~'IJ1~ bil'W~fl (Evaluation) b tJt.~.fr'U~Iil~'IJ1~ bil'W11m~~'W'hijm1lJ~B~ bu1~ 
~ 

bbfl~lJ1n,Je:~m ~~~ 1~ t~ ~ 1 ~11m~~'Ubb?l~~fl11lJfi~b ~'UV!~e:JB5'U1~m1lJ~~1~~m~1lJ1 fl11il~ 1 ifi'1m11 
~ ~ 

'1Jfl1 ~ b D~ 1 ~,r n b~~'Ubb?l~~ fl11lJ fi~ b ~'UV!~B t~5'U1 ~ m111~ bbfl ~ 1 ifi'1m11 b ~BI?l111il?IB'U1111 n b~ ~'U 
~ 

?111111tlt1'1fl1111~ffi~-r'U t~ ~~1t.~.fr'UI?lt!'U m1 b~ ~'U~~~ 4 bb~1'111111'1J1~ ~ nl?l1 m t.~~11?l'IJ1~~ihl't.~ 1~ 
~ ~ ' 

Evaluat~ngage 

I BSCS5E 
Learning Framework 

Elaborate Explore 

.n1~~ 2.1 1n~n1m':iil'U b~1::vt1fl11lJll?l111~Ubb 'UU"!lv.:J'I!nm':iAm~1 Biological 

~111: Science Curriculum Society (BSCS, 1997) 

rn1 b~~'U ~~1 ~ l?l'U b B-!1 t~ ~ 1 i~ n~~ m ~'U1'U rn 1Vl1-:J1Vl ~ 1 Pl1?11?l{v'i11 ~~ b~ ~'U 'W~'W1 m~'U1'U rn 1fi ~ 
~ ~ 

t~~1-:Ji11~'U'Ui1b vtl?l~fl bb6't~bn~ blill?lfl~~~ bb~ m1'l111'1J bb 'U'U m1?1t~'W.ct'1 'IJ1 i ~-!!~fl1fl111~~ ne:~~ b?I11B 
q \J cu \.1 

1 'Ubb~6'1~-&'UI?l B'U"lle:J.:J1'1J bb 'U'U f111?1e:J'U.ct' ~B rn1~~ bl?l~~lJ filil m111 mm1~ ~ b\?11 ~lJfllil m1111 ~ 
~ ~ 
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Q.l i.l lid ~ d Clio iJ ct. 

b Vll.l1~6'1l.lfl'UrrJ1l.J'j"rrJ1l.l?f1l.J1'j"tJ"'.Je:J'le.J b 'j"~'U bl.le:Jrmi'J'j"~l.J fl"il m'j"l.J bbm fl'j"fi"J1'W"il11fl.nm1"il?fe:J'U 
'U 'U 'U 'U 

'UVI'U1VI"'.. e:J'lfl'j" bbft~ cr b~ ~'U 1 'U fl11tlf'i'IJ~ fl"il fl'j"'j"l.J bb~ft ~.fr'U l'le:J'Ul1?fe:J~fl~ e:J'lfl'tJ'j"tJ bb 'U'U fl11?fe:J'U 5 E 
'U 'IJ d.J 'U 

VI~ f) 1J.j "il1fll'l111'l~ 1-2 ~f) 1 tJd b~e:Jf11"il~ 1~tJ-r'UVI~e:J~~'U1fl"ilfl11l.J 1 ~?fe:J~fl~e:J'ltl'U1tlbb'U'Ufl11?fe:J'U 

1. m-a~h:Jfl1111 

~'UL~ (Engage) 

... 
fl'U'VI1 

(Explore) 

3.m-aeih.nv 

(Explain) 

~ ~ 

~1~'l\JI'l~T'i1G'f€JU 

- ~.:Jbf11'lbb~~Vl.:Jrn~1vi'l'lBUfi\m:vr:h.:J 

um~CJ'Wnuum~m.! 

- sVf1fi11Jb~€J1.111 U~f11~~WJ'\JI'l~l'\JG'f€JU 
~ 

'llB.:Jum~CJ'W 

- 1 1Xnmum~CJ'W 1 'Wrn~f\111-ffBG'f.:J~CJ 

l'l~€ll11"ii'WD'!JVI11'i1-:J 1 

- v11VJ'lhvh1Xrhmm~1bbrium~CJ'W 

BBU1CJ11Xm~~1-:J 

- 11Xum~CJ'WBBU1tJ 11Xrhil'ln111m1l.lbb~~ 

<ffu€Jf1~l'WU~~f1€JUI9i1-:J 11'Wbb~Wl1'1'l 
- 1 1Xum~tJ'W 1-1JtJ~~G'furn~nib~l.l'llB.:J~'~'Wb tl'W 

~'W~1'W1'Wf11~€JBU1tJ~l1l.lfii11~1UtJ'Ell11 
VJ~'Elbb'Wdfi\11 

- 'ElBU1tJfn1l.lfii11~1UtJ'El111 

- 1 1Xf'lT•illtl111~111Jbb~~f'l11'1€JU 

- G'f~tltl~~b~'W11X 
' 

- bl'l~tJl.lf'lll'l'EJU 111 ,X 

- UBnVJ~BBBU1tJi5rn~bbntl'\jVJ1 

- ~111i'l11'1Bu11XbU'WVJl.Jd111VJl.i 
~ 

- uBnum~tJ'WbiiBum~tJ'Wvh 1l.inn 
~ 

- 11X-ffBl.J~VI~'El-ii'mi1"ii"ii~.:Jvftm'Wrn~ 
~ 

bbtlD'!JVI1 

- '111um~tJ'Wbbtltl'!JVI1Vi~~.ff'W~'~B'W 

- 1l-i?~'Whi'l1BBU1tJ'llB.:Jum~tJ'W 

- bb'W~u1um~tJ'Wb111tJtl~1f'1'\11nrn~ 

b ~'Ell.! btJ.:!bb 'W'Jfi\11 VI~€J~l11Jfii11~1'U 

tJ'El111VJ~m1n~~ 



... 
fl111J':i 

"' 
(Elaborate) 

5. n11 

tl':i::bij'\.J~fl 

(Evaluate) 

- fl1~'VIi.:~1 ~um~ci'W 1m offtl·H~ bEJ'll.J"i!lflf111 - 1~rill?l€ltJ~oV~b"il'W 

;fftJ€ln?i1utl1~fl€ltJ~1.:~ 11'Wbbe.J'W.flll'lrll - tJ€lnirm~EJubdBum~EJ'Wvil hJ~n 
~,n~fl1ll.Jbb~~m1BfitJlEJ~.:~~1~L~EJui - 1inml..lln1um1m1mEJ 

l.Jlbb~'"J 

- ?i.:~bG1~l..l 1~um~EJuul~.:~~um~EJu 1~ 

b~EJuTI tltl1~EJnl?l1 oti'VI~B'llmEJfl'"Jll.J~bb~~ 
" ' " 

Vi'n~~1uG1mum1ru'1mJ 

- 1 ~um~EJuBfitJlEJB~l.:~'VImn 'VImEJ 

- 1 ~um~EJuei'l.:~B.:~oti€ll..l~~i1€l~l'l~€ll..l~.:~ 
" " 

bbG1~.:J'VI~fl~l'Wbb~~t1ll..lrilt1ll..lunb~EJu11 

1~b~EJ'\.J~€l~ hu1.:~ Vl~€l1~bb'\.J'"J?i~€l~ h (~ 
" " " "il~uln~15"i!lnm11.'1111"ill?l11"ilG1€ltJfl-r.:~i1 

1tltl1~EJn~?J1oti) 
' 

- 'lllirm~EJubbni:l'1JV11Vi~~.ffu~?J€lu 
- €lBtJlEJ15m1bbni:l'1J'VIl 

- ~.:~bn~?Jum~EJu1um1'lllmll..l ?1~11tJEJ€l~ - VJ~G1€ltJriTuml..ll'i'mi bb~::offmfi"il "il~.:J 

bb~::Vi'n~~ 1 'VIl..l 1 tltl1:: EJ fli?IL off - 1 '!Xbb U1?1~'VI~€lfl1ll.J?1~1€ltJEJ€l~ 1 'VIl.J 
' 

fldll.J?1~ 'VI~€ll'l'J~fl11l.J 

- 1~um~EJutl1~biJul?lub€l.:Jb~EJ1 ntJm':i 

b~EJ'W~bb~~Vi'n~~m~mu fl11fl~l..l 
" ' 

- ml..lrilml..ltlmmtJ~ L'liu vil1l..lum~EJ'W 

~.:~?1~b 'liu~u i1'VI~fl~l'W€l~ 11um~EJ'W 
b~EJ'\.J~€1~ 11b~81 ntJ~.:~~u bb~~"il~€lfitJ18 

" 

- ?i.:~bG1~l..lf111€l.fitl11EJffilJL~€ll..l 1m 

fl'"Jll.J?1~11tJEJ€l~VI~€lVlfl~~ 
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IPITn~~ 2.2 'U'Vl'U1'Vl'tlv~'l!m~ti'L11'LinTH~tl'lJn1'ai;~B'LibL'U'U Inquiry Cycle 

i'IJ\Jltl'Un1':ib~UU ~.:J~Unb~ti'IJfl1':iVh 

n1'ai'lv'IJ i'lv\Jlfl~v.:!tl'U 5 E hii'!v\Jlfl~v.:!tl'U 5 E 

i'I'IJL\il (Engage) 

- ~'1.18'1Jrll\Jl€l'U'Vi~€ll"l'TvTI'U1tl 

- ili5nTJbbnU'1J'Vi1b Vlu.:J15b~t~1 

- 1 ~fl'W~'Wfl~ bb6'1~~111~\Jl'J1~?1€J'U 

A'IJ'Vi1 (Explore) il~m1:w - vl1'11'Wb VltJ'l~l~'l t~tJiitll)~:w~uM'u 

3. m-avfiu1u 

(Explain) 

4. nT'a'lJEJ1tl 

fl11:U'i ... 
(Elaborate) 

- 'VI~?I€J'Unl'JA1~fl~b'Wbb6'1~?1:W:W~ _iil'W 

- fl1~fl~b'Wbb6'1~~'~?1:w:w~.ii1u1'VI~ 
- vm1tJ1:W'VI1'V11'lb~Bn1um'Jbbn U'1J'VI1bb6'1~ 

€Jfhld1 tJ'VI1'lb~€Jnb 'Vi~l,f'Wfl'Ufl'IJ~'W 
- uuVinm'J61''lbn\Jlbb6'1~1~oU'Bf1~bi1u 

- 6'1'loU€J?I'Jtl 
' 

- tJljmiB~1'l61''U?I'W 1~iJb th'Vi:!JltJ~ 

oU~b~'IJ 

- b~mbnU'1J'VI11vi'ml'1nl~f1~\9\B 

- B5u1tJn1'JbbnuqJV11'Vi~BI"l11'1Bu~iuiBu - BTI'UltJ t~tJ hiiim1b ~B:w ttJ.:Jnu 

- Vl.:JI"l1BTiu1tJ'llB'~fl'W~uB~1'~f1~1bfl11~vl tl'J~?Ium"Jrub~:w 

- m:wl"l1m:Wb~mnu~'l~fl'W~'W1vi'BTI'U1tJ 

- Vl'lbb6'1~'~"~tJ1 m:wv11fl11:w b .U1 h bMmnu~'~ 

Vifl1BTI'U1tJ 
" 

- B1'lB'lil~m1:w~1vi'tJl)llii:w1bb~1 

- 1ioU'B:w6'1mvi'~1nm"JuuVin/61'.:Jbnl'l1um'J 
" 

- t11m'J:g'UBn?butl"J~nBul9l1.:J 11u 

bb~Wl1'1"1 1"11"ii1n~fl11:W Fll BTI'U1tlbb6'1~ 

Vi'n~~ 1 tltl'J~tJnl'l1 mu?lm'Wm"Jru1 Vi~~ 
' 

fl~ltJnu?lmum'Jrub~:w 

- 1 oUoU€J:W6'1b~:W 1 'Wnl'Jfll:Wfllfll:Wrll'Vi'IJ~ 
" 

BBnbb 'U'Un1'J'VI~6'1€J'l 

- 6'1'loUB?I'JtlB~1'l?I:Wb'Vi\Jl?I:W~6'1~1n'Vi~mnu 
' ' "' 

~'ll11n!J 
- uuVinm'J~.:Jbnl'lbb6'1~B5u1tJ 

- \Jl'J1~?1B'Ufl11:WboU'1hnub~Bu 1 

- tJnlii'1B~1'1~1~b~tl1oUB'ln'W 

- tJB:w1'ul"l1BTI'U1tJ t~tJ 1:w1~b'Vi\Jl~6'1 
' 

- hJ?1uh1"11BTI'U1tJ'lJB'lfl'W~'W'Ii'lii 

b'Vi\Jl~6'1'1"1€J~~~b~€J~€J 1vi' 
' 

- tll)u1it~tJ 1~iibD1'Vi:!JltJoU~b~'W 

- 1~?1u1~oU'B:w6'1VI~B'Vi~n~1'W~iiB~ 
'IJ "' 'IJ 
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5. n1'i 

'lh::LillJ~g'l 

(Evaluate) 

IV 0 .r:::to ~ CV !IV 

~6'ln~1'Ubb6'1~~1e:JliU11'JVI~eJ~'iU~1bb6'11 

- LL?f~.:Je:~e:~nti.:J~11~f~11~L-if1hL~mnu 
'IJ 

~11~~~~1U~B~~~B~n~~ 

- 1.h~Li)um1~tl11~tl1~1~1'l'WLB.:J 

- m~rhtn~b~v1~ijm~l'l~1"i16WU~BhJ 

r\' 1e:JTIU11'J~ L tlu~ ~ e:~~-ru~1 LLGl1 

- l'le:JULL~L Yll'l.:J11()n~~e:J~~ LLG'l~e:JTIU1~ 
'IJ 

1~rh~1n~m1~/~11~':ii1 

- hl?11m~()eJTIU1m~mL?f~.:J~11~ 

b -if1 1"iJ~1~f1Tv~~'!JB.:JI'l'UbeJ.:J 
'IJ 
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' ' 
en~ -w'Uth.Jru (2540) fl~T:l'J1 'U11E.J1fl11'llfl11b~E.J'Ufl11?fe:J'Ubb'U'U~'Ub?l1~V!1fl'J11.1i ~.:JVi 

b U'UB.:Jri'th~ ne:J'U~1~ru vh 1 ~bil~'U11mml'll~m 'U m1 b~ E.J'Ufl11?te:J'U n~e:Jfl1~?te:J'Ubb"~irn b~E.J'U~ b~E.J'U 
v \.1\.1 \J 

~ b~E.J'U~1-:Jiiuvl'U1'Vl1 'U fl11?1~1-:J'U11E.J1 ml'll fl1"il~ b U'U~~~ b~l.l 1 'Ufl11?1~1-:J'U11E.J1fl11'll bb"~vh 1 ~~ b~E.J'U 
cu 'll 'U'U 'll 

1~ii'U'Vl bb" ~ bb" ~ \>1 e:J'U ?l'U e:1 .:J 1 ~ n'U 'U 11 E.J 1 ml'll m1 b~ E.J'U m1?1 e:J'U 1 ~ b tJ 'U 1 tJ1 'U 1'\.J bb 'U 'U~ bb\>1 n ~ 1-:J n'U 
'U 

'U11mml'llm1 b~E.J'Um1?te:J'U~ b tl'UB?l1~ Vf1V11 E.J ~'UbiX'U tJ ~e:J~.tl m tl'U'IJ1~'1n5tJ1\>l E.J ~ b~E.J'U~ b~E.J'U 
'U 'U 

1~1''Ufl111.lboV1hbtl'Uilm bffe:Je:J1'Vl1 'l,b.:J1E.J \>l"e:J~"il'U1~fl111.l~bb" 'li1mvr~e:J "il~vh1~~b~E.J'Uiifl111.1 
'U 'U 

n~ 1 bb~ ~e:J m n b~E.J'U ~1.11 fl~'U 'U 11 E.J 1 ml'll m1 b~ E.J'U fl11?1 e:J'U~ii m1 E.J e:Jl.l 1''U 1.1 e:J.:J b i1'Uflturh 1 'U ~1 ~ b~E.J'U 
'U • 'U 

e:J~1-:J"il~.:J h m~IX'U~ b~E.J'U 1 ~E.Je:Jl.l1'Un'UbeJ.:J bb~~b~m!vi1?11m1~vh 1~~1b ~"il 
• 'U 

~?tb61iE.Jm?f bb~~~eJflezl (Massialas and Cox. 1968) 1~n~1TJ1 ~eJ.:Jb~E.J'U~bU'Ubb 'U'U~'U 
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2.4.3.1 'U':i':itJ1tl11"f.flltJ lwVfe:J..:~ b~tJ'U 

1) b u'U'lJ'j'j a1 m!"f m1 hi'~ e:J'U n'U 1~vr11..:~fl 1 nmT m~a'U bb~ ~,r m~a'U n'U 
" 

V ..:::lll I ll tr 

'Uf1b':itl'U e:JtJ1..:J?l':i1..:J?f'j'jfl ?11Jb'V!~?l1J~G'l 
' 

2) b U'U'U':i':itJ 1 m!"f~ti' m~ tJ'U1~ n e:J'Uel'Uh '\.J~ e:J~.tla tJ 111"1~1 n m':i~hvru 
" ' 

4) t!m~tJ'U?l'U 1~ m~~e:J~e:J1'U 1 Vlfi111J~11Jiie:J 1 'Utl1':ivhn~m':i1J 

2.4.3.2 tJ5~1JTI'Ulb~vr11..:Jfl~n'Uti'm~tJ'U 

1) fl':ibU'Un~a1ruiJmn'Uti'm~a'U bU'Un'Ube:J..:~ 1 Vfn1~..:~hbbnti'm~a'U 
" 

2) fl':ihn-!1..:~ 1Vft!m~a'Uhi'bbEJ..:J1~ tJe:J1J-r'U~..:Jm11Jfl~b~'U'lJe:J..:Jti'm~tJ'U 
" 

3) fl':i1Vfrh'\.J~m~n ~bb'U~ bb~~·lhmvr~e:Jti'm~a'U 
" 

2.4.2.3 tJ5~1l'W'Uth~vr11..:~ti'm~a'Un'Uti'm~tJ'U 

1) ~111iie:J~l1J h 1'Um':ivhn~m':i1J 'li1an'Ufl~ '1i1tJn'U'vh..:~1'U ti'e:Ja~li'Bam~a 

2) e:J.ii'IJ11 ainm11 bb~ m '\.J~ tJ'Ufld11Jfl~ b ~'U rl'Ubb~~ 1~ bbEJ..:Jrl'Ue:J ~1..:J?l11..:J?l':i':irl 

~G.Id.d II 

2.5 ~1'U'J\leJ'Vlbm.J'J'lJv~ 

?l':i~~1 bl"f':i~~.n n~ (254 7) 1~Pim11~~ tl1':ib~tJ'U1b~e:J..:J m1ri1tJVle:J~~ n~ru~Vl1..:JTI'U5n':i':i1J'lJe:J..:J 
, d.9 \1 , 

,r m~a'U.ff'UJ!ua11 Pi m~ntJ~ 4 ~d a1 n~ mm':i~'U b?l1~V!1f01111J1 1~ a n~11 1'11 e:J ~1..:~ b u'Uti'm~a'U 
:;..! " ' 

.ff'UJ!utJ1JPin~1tl~ 4 .f11flb~tJ'U~ 1 tlm1Pimn 2546 b..:~b~tJ'U~v:l1.f1':iru':i1'lJ1Vla1~tJ~..:Jvr1~b~tJ ~~ 
' < ' " .c::t.V I CV .c::t. d .dl I V V Q.l .c:l Q.l 

1 ~ tJ'V'j'lJ'J1 ~~?Ill ~V15Vl1..:J f11':i b ':i a 'U b ':i e:J ..:~ m ':i m tJ Vl e:J ~ ~ n~ru~Vl1..:J'V'j'U ~ f1':i':i1J'lJ e:J..:J 'U n b ':i a 'U'lJ'U 

JJ6tJ1JPl f1~1tl~ 4 ~ b~ tl'U~l tllfl ~ mm 'j~'lJ b?l1~V!1f01111J1V!~..:J b~ tJ'U?l..:Jf1rJ1 n eJ'U b~tl'U eJ ~1-.:Jiiti'mh~'ru 
d.,J "' '\.1 Q.l 

VJ1..:Jfln~~'j~~'U .o 1 bb~~t!m~a'U iib~~fl~~~l?iv1Vlmmfl~fl 'U':i~~'Ufl..:~ 
" 

ui 1'V'j'j~'V'j~b'U11 (2553) 1~Pim~1~~'lJeJ..:Jfl1':ib~tJ'Uibb'U'Ul!J~mm':ib~tJ'Ui 5 ~'U ~iil?ie:J~~~ll~viB 
Vl1..:J m ':i b ~ tJ'U bb~ ~~ n~~ m ~'Ul'U n1 ':iV11..:J1 Vl tJ11"11?1 ~ 1 ~ 'U'~, 'U ~1'U 'lJ v..:~'t1 n b~ a'U.ff'UJ! ua 1J Pi n~1tl~ 3 

"" 
~~'IJ11nn11bb~'U m1~~m1 b~a'U1bb 'U'Ul n~mm1 b~ a'U1ii'IJ':i~~VJ6.n1'V'jb vhn'U 83.20/88.50 ~..:~?!..:~ d.J '\J d.J '\J \.1 

n11bnrusn 80/80 ~~..:~1-Jt! m~a'U~ b~tJ'Ubb~'Um':i~~m':ib~a'Uibb 'U'Ul!J~mm':ib~a'Uiii~~~1J~VJB 
' " ' d Q.l -=:il .c::t. cf I ..:::lil I ..:::lii<V 0 CV o::::ll..c::t..::=l Q..l Q.J c:i .c:::!ICV 

Vl1..:J tl1':ib ':itl'U V!~..:Jb 'jtJ'Ub 'V'j1J'lJ'U~1f1f1eJ'U b ':itl'U eJtJ1..:J1J'UtJ?l1flqjV11..:J?lfi~Vl'j~~'U 0.01 'Uf1b 'jtJ'U1JVlf1~~ 

f1'j~'lJ1'Un1':iV11..:J1VltJ11"11?1~4~'U~'U~1'UV!~..:J b~tl'U 1~tJ'j'J1Jbb~~'j1tJ~1'U 8 ~1'U~eJ ~1'Ufl1'j~..:Jbf1~ 
"" 
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B~1-:jiJ11m11rl't!JVl1-:j61~~Vi~~~'U .01 

b "1!~~ bn~n~ (2558) 1Jl~n~1r;.J~ m~'W~'I..nn"il m~:w m~b~CJ'U~lVl CJ11'11Mlibb 'IJ'U~'IJ b611~ 
"" ' " 

'lJ-eJ-:j1!m~CJ'U.ff'U:Wum.J~n~1tl~ 3 b~-eJ-:joW'Uum~:wbb~~m1:wVJmnvm1CJ'lJeJ-:j~-:ji1~1~ 'V'l'U11bbr;.J'U'<il~ 
' 

m~b~CJ'U~~'W~'W1~'Ui1th~~Vlfin1'V'lbvhn'U 90.791 89.7 5 ~-:j61-:jn11bnrueii~n1VJ'U~~B 80180 
" " 

v .<:::::!1 q !LI !LI II d i1 v .:f d v 
'Un b ~CJ'U:Wfll1:WnTJVJ'U1~1'U m~b ~CJ'U~BCJ~~ 7 6.36 r;.J~61:Wt]Vl5VJ1-:jn1~b ~CJ'Ubb~~Vln~~m~'U"J'U m~ 

VJ1-:j1VJ CJ1 1'1161 ~ {VJ~-:j b~ CJ'U61-:j n-J1 tl B'U b~ CJ'U B ~1-:jiJ1! m11rl tuVJ1-:j61~~Vj~~~'U 0. 0 1 11 n b~ CJ'UiJfll1:WoW -:j 
" v 

'V'lB 1"ili'JBn1~b~CJ'U b~CJ~"J:WBCJb 'U~~~'U:W1n~61~ 
" ' 

~'ll1~1 ~B hm1'1l (2558) 1Ji'v11m~1'<il CJm~'W~'U1r;.J~i1':wt]VJBVJ1-:jn1~ b~CJ'Ubb~~fl11:W611:W1~fl 

Ji'1'Um~fi~i bm1~Vi'lJB-:j11n b~CJ'U.ff'U:W'uCJ:w~n~1tl~ 4 b~-eJ-:j m~ci1 CJVlB~~ n~ru~VJ1-:joW'Uum~:w 1~CJ 
' 

m~'<il~m~ b~ CJ'U~bb 'U'U~'U61B'UVl1-:j1VJ CJ11'1161~i "ill nm~1 '<il CJ'V'l'U11 ~tJ bb 'U'U m~b~CJ'U~ bb 'U'U~'U b611~VJ1-:j 
" " " 

1VJCJ11'1161~iv111 Vf11m~CJ'Ui1fl~ bb 'U'Ur;.J~i1':wt]VJBVJ~-:j b~CJ'U B~1-:ji111m11rl't!J~~~~'U 0.05 CJ m~~'U 

fl~ bb 'U'U"il1 m~~'UBB'U 1 tJ mh~~'U~:W1 n11 m~CJ'U~-:j.ff'Ui1fl11:W n11'V!U1VJ1-:jr;.J~ m~b~CJ'U B CJ 1 'U~~~'IJ61-:j 
" " " 

"1!CJ111'Uv1 '<il'U~ (2557) 1Jl~n~1m~-w~'U1r;.J~i1:wt]VlBVJ1-:jn1~b~CJ'Ub~eJ-:j~1~Yi"1l '1JeJ-:j1!m~CJ'U.ff'U 
tJ~~fl:w~n~1tJ~ 1 Ji'"JCJn1~b~CJ'U~~'U61B'UVl1-:j1VJCJ11'1161~i 5 ~'U 'V'l'U11~b~CJ'UiJ~.mi1:wnVJBVJ1-:jn1~ 

" " 01 
' 

b~CJ'UVJ~-:j b~CJ'U61-:j n-J1 tlB'U b~ CJ'U B~1-:ji111m11rl'ru VJ1-:j61~~Vi~~~'U o. 05 bb~~~ b~CJ'Uilfl~ bb 'U'U V1 n~~ 
" v " 

~ ~ ' 
Q t{ OJ Cl I I d I V I d Q.J 0 Q.J QQ d 

m~'U"J'U m ~VJ1-:j"JVJ CJ 1 1'1161 ~ ~'lJ'U 'V'l'U ~1'\J~-:j m1 n B'U b ~ CJ'U bb~~ bb~ n m-:j n'U B CJ 1-:j:I..J'U CJ611 r1 qJVJ1-:j61 fl~ Vl 

~~~'U 0.05 

1~1~ i'lTI 'V'lB (2558) m~-w~'U1fl11:w611:w1~t~Ji'1'U m~fi~1 bfl~1~Vibb~~r;.J~i1:wt1VJBVJ1-:jm~ b~CJ'U 

'lJ -eJ-:j1! n b~CJ'U.ff'U:WuCJ:w~ n~1tl~ 6 b~m n 1~ci1 CJVl B ~~ n~ru~VJ1-:j-w'Uum~:wJi'1 CJ'll~ n"il m~:w m~ b~ CJ'U ~ 
' ' " ~ . 

bb 'U'U1!] '<il~ m~ b~CJ'Ui 5 oU'U ~~ m~i'<il CJ'V'l'IJ';htJ~~~Vlfiil1'V'l'lJ -eJ-:j'q~ n"il m~:wJi'1'U~~ i1':Wt]Vl5VJ1-:j 

m~b~CJ'Ui1ri1bvhn'U 84.34 1 80.04 ~-:jbvhn'Ubnrueii:w1~~~1'U~~-:j H tJ~~~Vl5il1'V'l'lJB-:j"1J~n"ilm~:w 
"" ' 

Ji'1'Um~fi~i bfl~1~Vii1ri1 b vh n'U 84.34 I 62.00 ~-:j~1n11bnrueii~~-:j H11 m~CJ'Ui1~~i1':wt]VJBVJ1-:j m~ 
b~CJ'U bb~~ fl11:W611:W1 ~fl1 'Un1~fi ~l bfl~1~ViVJ~-:j b~ CJ'U 61-:j n-J1 tlB'U b~CJ'U B ~1-:jiJ11CJ G'11rltuVJ1-:j61~~~~~~'\J 

" v 
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1lJ bb~ n\9l1\l tl'U Fl~ bb 'U'U fl11l.J Fl\IVl'U"UB\1 fl1'H~8'U ~1~~uum1'1~ qJ 0. OS "il1 flbb 'U'U6'1B'Utl1l.Jfl11l.J~ \1 

'V'lB 1 "il'V'l'Ul1U fl b~EJ'Wiifl11l.J~\I'V'lB 1 "il ~ B fl"il m1l.l fl11 b~EJ'U~1l.J bb 'U'U~'U b6'11~B 8 i. 'U1~~'Ul.J1 fl 
" 

' ' 0::. I .:::::11 .<:::lit. .<:::11 .<:::lit. ~ IV' Cit. .::::rl .<::I .<:::lit. i.l CV oCli i.l Q..l QJ 

b"il~Fl~~e:Jfl11b 1EJ'W1"111"1111Vlmb 1e:J\Ie:J1t1J1"ilm"Ue:J\16'1\Il.l"111~mEJn11"ill1lfl11b 1EJ'W~bb 'U'U1fJ"ilfl1bb 'U'U 

~'U b6'11~~1m 1l.l~ 7 ~'U-:i1l.l nub Vlflil Fl n11 1 off bb(;.J'W~\1 m 1l.JAI1l"Ue:J\I'l1' m~EJ'Wi'Wl1'5EJl.JPl m~ntJ~ 6 
" 

' ' 
V11\lfl11b~EJ'W6'1\Ifll1bflrusvimh'lii'l1'm1'1~ruV11\16'f~~Vi 1~~'U o. os b '1i'Wb~EJ1 n'U bb~~biie:J~"il11ru1 b "il ~ 

" u 

i~ EJ6'11'\.J11 m1~111 n11 b~EJ'W~ bb uuY n ~ mm1~'U b6'11:::~1fl11l.l~~~vl1'W-:i1l.ln'U b VlfloUFl n111 -b'bb(;.J'U~\1 
q \1 d..J 'U 

Cit, I .dl QJ d d QJ .:! d ~ d i.!d d Cit, 

Fl11l.Jfl\11"1118 b ~~e:J'U fl b 18'Ul.J(;.J~6'fl.J flVJ5Vl1\l fl1';j b ';i 8'U6'1\I"U'Ul.Jfl11l.J Fl\IVl'U fl11l.J';iV1811'U 1'U bb~~l.J b "il ~Fl~ 
"I " " 

~e:Jfl11b~EJ'Wi"U1~hiVlm~~~\l"il~~\I(;.J~ 1 Vtbn111'\.J1~~V15m'V'ln'U'l1'm~EJ'W~e:J 1 '\.J 

Billing (2002) 1vi'PinPin~1 fl11 b~EJ'W 1 'W~'\.J bb 'U'Ui'i) ~ m fl11 b~EJ'Wf 1 'Ub 1~1i"111YJ~n~ 1~~'U 
' ~ 

Q.l &:f f,.l .cf I V d oClil .:::::ll !U' V Q..l .<::::11 ih::::j .::I d.:f 

l.l58l.ll"lfl~1~e:J'W ~'W (;.J~ fl111"1fl~1'V'l'U11'W n b 1EJ'WV1 b 1EJ'Wm 81fl"il mfl11b 1EJ'W~l.l (;.J~fl11 b 1EJ'WI11"1l'W"il1fl 

b~l.J ~e:JEJ~~ 32 '11'm~EJ'W~e:JEJ~~ 75 iim1l.J~\I'V'le:J1"ilnun11~11ln11b~EJ'W~bb'U'Ui'n~mm1b~EJ'W~ 
" d.J " 

'11'm~EJ'W~e:JEJ~~ 1 o 'V'l'Ul1fl116'fe:J'Wbb 'U'U~I1lfl11 b~EJ'U~v'h 1 Vi''l1'n b~8'W 1vi'-rum1l.J~e:J ~1\I'V'le:Jb .WEJ\1 bb~::: 
" " ~ ' 

'11'm~8'W~\1Vle:J\Iiifl::: bb 'U'W bu ~ 8"il1 n fl11Vll116'fe:J'U1~~'U fl11l.l6'11l.l1111 6'1\1 b vl1nu ~e:J8~::: 85 
" 

Abdi (20 14) 1vi'Pi fl~1~~"1le:J\Ifl11~11lfl11b~8'Wfbb 'U'U~'U b6'11~Vl1\liVlml"116'1~{ ~ii~e:J~~~l.J~Vl~ 

Vl1\lfl11b~8'W "Ue:J\I'l1'm~8'Wi'W'tl1~1ll.JPlfl~1u~ 5b'W118i"111iV1811"116'f~{b'iJ'Ub1m 8 ~'t11111~11118ii 
n~l.JVl\11~ e:J\1~ 111n11b~ EJ'W~ bb uu~u b6'11~Vl1\liVl m 1"116'1 ~1bb~ ~ mil.lfi1'Ufll.l6'1 e:J'Ui5m1'U11 818 bb uu~11 '\.J 

'I 'U , q 

Ebrahim (2004) 1vi'Pi fl~1(;.J ~ fl1 16'fe:J'Uvl18i5'\.J fl ~ bb~::: fl116'fe:J'Uvl18i' f)~ mn11 b~8'Uf ~ii 

~~~l.J~VlBV11\Ifl1';ib~8'WiV1811"116'1~1bb~:::b"il~Fl~~e:Ji"111iV1811"116'1~11:::~u'tl1~t~l.JPin~1fl11l.J~1e:J~1\I 

btl'U'l1'm~8'U't11~t~l.JPin~1~'Wu~ 4 "il1'W1'U 111 Fl'U ~11lbnu.rrm.J~1-b'bb'U'UV1\116'fe:Ju (;.J~~l.J~VlBV11\I 
iV1811"116'1~ 1 bb~ ~ bb 'U'Ui'\11 b "il~Fl~l9i e:JiV1811"116'1~1 fl11Vl\11~ e:J\Ib -b'fl11Vl\116'fe:J'U tle:J'Ub~8'U Vl\116'fe:J'U~~\I b~ 8'U 

~ ~ "il1 n m1Pi n~1'V'l'Ul1 '11' n b~8'W~ b~ 8'W l1118i' fl ~ m fl11 b~8'Wfii(;.J ~ ~l.l~Vl~V11\I fl11 b~ 8'W bb~~ b "il~ fl ~ ~ e:J 

i"111iV1 ml"116'1~{6'1\lfl';h'l1'n b~8'W~ b~8'Wvl18i5fl116'fe:J'Wbb uu'\.J n~ 
" 



cl 
'U'VI'VI 3 

hJn1'j ~ fl'\.<J11~\.! Fl'J 1 b ~a fl1 'j'W\PAJ'U1 ~ ~ 61lJ ~Vl~Vn:J fl1'H~ tJ'U b~a.:J fl1'jri1 tJ Vl a~~ fl'\.<Jfl.!~Vl1-:J 

'W'Uom'jlJ"IJa.:Jirm~a'U.ff'Uirum.J~fl'l.<.t1D~ 4 1~an"iJm'jlJfl1'jb~tJ'U~bb'U'U~h.Jb~1~ 5 .ff'U ~1~a1~ 
' 'U 'U 

~1 b \j'LJfl1'j1~tJmll.ff'U~a'U~.:J~a 1 uff 

3.1 bb'U'Ubb~'U1'Ufl1'j1~tJ 

3.2 '\.J'j~"IJ1fl'jbb~~fl~ll~la~1-:J 
' 

3.1 bbUUbb~'LIL'Lifl1"a1:5'a 

fl1'j1~ aff1 i bb \J'U bb~'U fl1 'ji ~ tJ fi.:JVl ~~ a.:J b~ aihtJ bb 'U'U fl1'j'VJ~~ a.:J bb 'U'U fl~ lJVl~~ a.:J fl~ll b~ tJl 
'U ' ' 

-r~~~na'Ubb~~VI~.:Jfl1'j'VJ~~a.:J (Single group, pretest-posttest design) 1~a1V!irm~a'U1~vh 

bb'U'UVl~~a'Una'Ub~tJ'U (01) "il1fl,1'Uvl1fl1'j~a'Ub~tlfl"ilm'jlJfl1'jb~tJ'U~ bb'U'U~'Ub~1~ 5 .ff'U (X) 
'U 

VI~.:J"il1flb~tJ'U"il'Uvl1fl1'j'VJ~~a'UVI~.:Jb~tJ'UVJ'UVl ( 0 2) b ~a-J~~~61lJ~Vl~VI~.:Jb~tJ'U VI~.:J"il1fl~b~tJ'U~1'U 1 tJ 

bb~l 30 1'U~~ 1 Vfi:ifl1'j'VJ~~a'U~flfl~.:J (03) b~a1~Fll1llf1-:JVl'U"IJa.:Jfl1'jb~tJ'U 

1~a 0 1 fia fl1'j'VJ~~auna'Ub~tJ'U (Pretest) 

0 2 fia fl1'j'VJ~~a'UVI~.:Jb~tJ'U (Posttest) 

(3.1) 

0 3 fia fl1'j'VJ~~a'UF1l1llfl.:JVl'U"IJa.:JF1l1ll~ (Retention test) 
'U 

.:!1 ..::;::, .t::::il tl dil ~ 
X fila fl"iJfl'j'jlJfl1'jb'jtJ'LJ'jbb'U'U~'Ub~1~ 5 "IJ'U 

'U 
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3.2.1 tloa::'Y11 n-a 

'tJ'J~'lf1 mv1Hlum'J1~CJfl~·rd dJ'U'!Y m~m.J.ff'Ul!5CJlJ~m~ntJv1 4 h\1 b~CJ'U 1 'U'U?I11\I 

'th~'lf1?1'J'Jfl eJ1b.nan~oU11U'U ~\lvrr~aum1'1f5TU mm~CJ'Uvi 1 tlm'J~m~1 2560 vlrh;i\lb~CJ'Ub'U • • • ... ' 

'J1CJ1'1f1"il11VJCJ1Vl'U~i1'U b~a\lm'Jri1CJVla~~n~ru~m\I-Yr'U5m'JlJ ~1'U1'U 27 fl'U 
~ . 

"il1nn1'Jb~ann~lJ~'Ja~1\lbb'U'Ub"il1~"il\l (Purposive Sampling) bU'U'!Ym~CJ'U.yjij~n~ru~vibb\9ln~1\ltl'U 

ij~\I'Wm~CJ'Uvib~CJ'U brl\1 'th'Umn\1 Ba'U 'Wm~CJ'Ui'jfl11lJ?I'Ub"il1'Um'J1~b~CJ'Ub~~.UaCJ bbG'l~'Wm~CJ'U 
'U 

... ' 

3.3.1 bb~ 'U tl1 'j~ ~ fl"il n 'j'jlJ tl1 'j b~ CJ 'U ~~ CJ 1.Un "il n'J'jlJ tl1 'j b ~ CJ 'U bb 'U'U ~'U b?l1 ~ 5 oU'U b ~a \I 
'U 

'th~nau~1CJ.ff'U\9la'U m'Jb~CJ'U~bb uu~u b?l1~ 5 .ff'U bb~'Um'J~~m'Jb~CJ'U~d1~~1'Un1'J\9l'J1"il?lau 1~CJ 
'U 'U 

~b~CJ1'1!1ru1 'U~1'Ufl11lJtln~a\l"l.la\l'j'tfu'U'U ?f1'j~fl1'jb~CJ'U~ lJ1\9l'JIS'1'U ~J:a-r~ n"iJn'J'jlJ ~an1'Jb~CJ'U 
'U Cll \1 '\J 'U d.8 

m'J?Ia'U m'j1~bbG'l~m'J'tJ'j~ bi'l'W~G'l bbG'l~~1'U m'JVJ~G'la\11 inu'W m~CJ'U'!Ym~CJ'U.ff'Ul15CJlJ~n~1uvi 4 

vl1lJ 1-dn~lJbUTV!lJ1CJ bbG'l~ 1~~'Un1'JU~'UU'j\l"iJ'U?IlJ'U'Jru 
• • 'U 

QJ Q.l .::! ..:::.1 I ..:::.1 i.J.o:;::\ ~ d 
3.3.2 bb u u Vl ~?I au1 ~ ~ G'l ?llJ ~ Vl5Vl1 \1m 'J b 'J CJ'U n ~ lJ ?11 'J ~ m 'J b 'J CJ 'U ~1 Vl CJ 1 P11 Ml 'J b 'J a \1 

m'Jri1CJVla~~n~ru~VJ1\I-Yr'U5m'JlJ .ff'Ul!5CJlJ~n~1uv1 4 '1fU~b~anl9lau 4 ~1b~an ~1'U1'U 40 .Ua • 

3 fl'UbbG'l~Ll1 bb 'U'UVl~?lauv1~1'U m'JoW"iJ1'jru1"il1 n~ b ~CJJ'lf1rulJ1oWlJ'~ b U'Ubb 'U'UVl~?laut111 UVl~G'l a \I?! au 
'U ... 

(Try Out) nu'!Ym~CJ'U 1lJ1-dn~lJ~1a~1\l bb~1111~G'ln1'JVl~G'la\llJ1'Vl1flrum'V'l"l.la\loUa?lau ~\lijfl1fl11lJ • • 
CJ1n~1CJ (P) aCJ1'W-d1\l 0.32-0.56 fi1eJ1'U1"il~1bb'Un (r) aCJ1'U"Ii1\l 0.25-0.75 fl11lJfl1fl11lJb~mr'U 

'U 'U 

"l.la\lbb'U'UVl~?la'U~\IuU'U (KR-20) bvhnu 0.94 

3.3.3 bb uu ?!au mlJ fl11lJ~\I'V'l a h"l.l a\lu m~ CJ'U~'UlJ5 CJlJ Pi n~1uvl 4 vi b~ CJ'U ~1 CJ n"il n1'JlJ 

n1'Jb~CJ'U~bb'U'U~'U b?l1~ 5 .ff'U b~a\1 m'Jri1CJVla~~ n~ru~VJ1\I-Yr'U5n1'JlJ 1~mb U\ln1'JU'J~bi'l'Ub U'U 3 
'U • 

1~bbrl 
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1) ~1'tJn1':ilJ?h'W 11l.l"ll'El~il m1EJ'W 1 'W n"ii m':il.l fl1'H1 EJ'tJn1'HHJ'W 2) ~1'W m:::'U1'W rn1~~ fl1':ib~EJ'W 

f11':i?le:J'W bbf!::: 3) ~1'Wf11':il~t:-~f!bbf!:::th:::dJ'Wt:-~fl b~e:J~ m':ici1EJVJe:J~~m~ru:::VJ1~Yr'Wufl':i':ilJ ~~~~v1-ff 
' " 

bb 'U'U ?le:J'Utnl.l b U'W bb 'U'Uth::: biJw•h t~ t1 nTVl'W~ fl11l.lfl~ b ~'W"lle:J~~ b'1 tJ'tJ~iJ ~ mn1~ ~ n"ii fl':i':il.l m1 b'1EJ'W 
" 

m':i?le:J'W hmn"iim':il.lfl1~b~tJ'W~bb 'U'U~'U b?l1::: 5 ~'W b tl'I.J 5 ~:::~'U 
" 

... ' 

3.4.1 bbt:-~'I.Jm~~~n"iim~l.lm~b~tJ'I.Jn~v1in"iim~lJn1~b'1v'Wbb'U'U~'Ub?l1::: 5 <U''W b~el~ 
" 

m~ri1tJVJe:J~~m~ru:::VJ1~Yr'Wum~l.l ~'WirutJl.!Pim~ntJ~ 4 ~~'\Ill.!~ 7 bbt:-~'W ~1l.l 12 -&1 ll.l~ ii~'W~e:J'W 
' 

... 
3.4.1.1 ?ln~1~1;g1~bb~~?f1d~fl1db~tJtJ~bbncwn~1\l n~:w?f1d~fl1db~tJcu~1VltJ1P11?ftili 

" ' " ... ... 
~1l.l'Vl~tl?l~~bbtl'I.Jtlm~m~Pin~1oU'W~'Wifi1'W '\tllVJ5Plfl':i1"1l 2551 " ~ ' 

3.4.1.2 Pin~1Vl~tl?l~~?lm'tJPin~1"lle:J~ t ~~ b~tJ'Wl 'W'W?I11~'th~"ll1?1~~~ B1bile:Jtl~oU1TU'W 
" ' ' 

~~Vll~e:J'Um1"1lli1U 1 bm1:::~m.11tJf11~b~tJ'W'rl 'Wb~e:J~ lfl~~?l~1~~1tJl"ll1 nm b'ife:J'Vl1?11~~ a~~1ci1'W 
' " ' .:::1 0 Q..l 0 q i.l 

fl::: bb 'I.J'I.J VJ"i):::'tJ1lJ1"ii ~Vl1 bbt:-J'I.J f11~b ~tJ'tJ~ 
" 

... ' ' .t:::ll 21 ..:::!11 v ~Q..I dd il' 

f11~b ~ tJ'tJ~ bb 'U'U?I'U b?l1~ 5 "ll'I.J"ii1tlbel tl?l1~ bbf!:::~1'1.J1"ii tJVl btltJ1"llel~ 
" ... ' 

3.4.1.4 ?1~1~bbt:-~'Wfl1~~~tl1~b~tJ'W~bb 'U'U~'Ub?l1::: 5 oU'Wb~e:J~ m~ci1tJVle:J~~n~ru:::VJ1~ 
" 

~'Wlifl':i~l.l ~~Vll.l~ 7 bbt:-~'W ~1l.l 12 -&1 ll.l~ ~~bb~f!:::bbt:-~'W'th:::ne:J'U~1tJ 
' 

1) ?11~~~1~ty 

2) 

3) 

4) tl"iifl':i~l.Jf11~bb'U'U~'Ub?l1::: 5 ~'tJ'th~tle:J'UhJ~1tJ 

4.1) ~'I.J~ 1 ~'tJ?I~1~fl11lJ?I'tJ h 
... ' 

4.2) oU'U'Vi 2 ~1~1"iibbf!:::~'I.J'Vl1 

4.3) ~'I.J~ 3 elt'U1tJbbf!~fl~oUel?l~tJ 
' ... ' 

4.4) oU'tJVi 4 "lltJ1tJfl11lJ~ 
" 

4.5) ~'I.J~ 5 tJ~~bii'I.Jt:-~fl 

5) ~e:Je:JtJmrubbf!~bb'Vl~~m~b~tJ'tJ~ 
' " 
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3.4.1.5 111 bbt:-J'W m'.i~ 111fl1'.i b~CJ'W~~~~1'l~'Wb~'WBI'i BBT'il1'.i8~tJ~m~d:l'VlCJ1U~'WTI bb~ ~ 
" 

~b~CJ1"1J1f11b~Bm1"ii~e:l'Ufl11:Wtln~B'l'lle:l'l'.i'l.JbbtJ'U ~1'.i~fl1'.ib~CJ'U~ :W1m~1'U ~"J~l\11 n"iJn'.i'.i:W ~B 
'U ... ~ 'U 'U 'U d.9 

n1'.ib~CJ'Ufl1'.i~e:l'U fl1'.il\1lbb~~fl1'.i'lJ'.i~biJ'Ut:-J~ 

3.4.1.6 111 bbt:-J'W m'.i~\11 fl1'.ib~CJ'W~:w1tJ -r'UtJ'.i '~ bbm '!J~?~1:wf'l1 bb 'W~111'llB'lB1"i11'.i8~tJ~m~n 
" ' 

3.4.1. 1 111 bbt:-J'U m'.i~\1lm'.i b~ CJ'W~mtHmh '~ bbm 'lJ bb~~111m~111v11 bbt:-J'Ufl1'.ib~tJ'U~bb 'U'U 
" ' " 

~'Ub~1~ 5 .fr'U~~:w'U'.inhht,'f-r'U1111 tJ1 in'Umi:w~1B~1'~1'1B1 tJ 
" ' 

5. 11"1'l' 1lJ 1'1fl.Jfl'Ufll'l'~1EJ'Vl€ll'l 

Gi'n~ru:::'V11.:J~'W~n'l''l'l.l 

6. fll'l'~1 EJ'Vlvi'!Gi'n~ru:::'V11.:J 

~'Wim'l''l':W~~1 EJ'Vlvl'l11'lEJ8'W'V1mJ 
' " 

7. fll'l'btl~EJ'WbbtlG'l.:J'V11'l 

~'Wlin'l''l'lJ 
' 

'i12J 

1 

1 

2 

3 

2 

2 

1 

12 

Gi'n~ru:::'IJe:J.:J 1rn 1l.l 1'1f:w 1"111lJ~lJ~'Wlj'l':::vr:h.:~ 11"1'l' 1l.l 1'1f:w 

8'1..1 ?11'l'~'I.J~m'l':w 'ii1'W1'WbbG'l:::'llul'l'IJ€l.:J 11"1'l' 1lJ 1 '1flJ'IJ€l.:J'IJ€l.:J 

~.:)lJ~l\91 

fll'l'bb u.:~L'IfG'l~ bb 'U'Ubb 'U'U 1l.l 1 'Vl'B?t i'!J..ijn'l''IJv.:Jb'lfG'l~ 

m'l' b tJ~ EJ'Wbb tlG'l.:J'IJ v.:~i11 Ll"'~ EJ?I bbG'l::: m 1l.l ~1~ qJ'IJv.:~ 

fll'l'bb u.:~L'IfG'l~ bb 'U'U 1lJ 1 'Vl'B?t 

1"111:WVI:w1EJ 1"111lJ~1~qj'IJ€l.:Jfll'l'bbU.:Jb'1fG'l~bb'U'U 1l.l 1v'B?I 

b tJ~ EJ'Wbb tlG'l.:J'IJv.:~ihi"'~EJ?t1 'Wbb~G'l:::~'W'IJv.:Jm'l'Lb u.:~L'IfG'l~bb 'U'U 

bb'U'U 1:w 1v'B?I -ffmL\9ln~1.:J'l':::w"l1.:Jfll'l'bbU.:Jb'1fG'l~bb 'U'U 1:w 1v~?l 

n'Um'l'Lbu.:~L'IfG'l~bb'U'U 1l.l 1 'Vl~?l 

vv1\911'1flJbbG'l::: 11"1'l' 1:w 1'1fl.lb'V-ll"1 fll'l'b~EJ'Wb'V-ll'l~n~ bbG'l:::i:lqJV11~ 

b ii 1'1 "1 n 1"111l.l ~ 1'1 tJ n ~ 'V11.:J ~'Wli m 'l'l.l 
' 

'IJ€J·:JnTHiil'liJ1b'Vl-1J'I.J fll'l'~l'lb~€lfWl1l.J5'l''l':W'll1~ bbG'l::: 

tJ-r'Uth.:J~'Wij 
' ' 
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IV V .:! -=I I c:t ~ f'd 
bb'U'\J'Vl~?le:J'\J1~e.J~?Il.lt]'Vlu'Vl1\ln1~b~lJ'U n'll.l?l1~~m~b~CJ'U~1'VlmP11?1~~ b~e:J\Im~ 

ri1CJ'Vle:J~~n~ru~'Vl1\1Vi'Uum~l.l .ff'UiruCJl.JPin~1tl~ 4 "l!ti~b~e:Jn~e:J'\J 4 ~1b~e:Jn ~\I~Pln~1fl'Urrl'11~ 
' " v v v 

o 4 iJ' c=t .::llv tl vet 
~1b'U'Un1~?1~1\1"1J'U l.J"1J'U~€l'Un1~?1~1\l ~\I'U 

3.4.2.1 Pi n~1 b 'Vl f1 i1 f1 m ~ b ~ CJ 'U "11 e:J" e:J'\J bb~ ~15m~" ~1 \1"/J e:J" e:J'U bb 'U'\J'thir CJ "lfti ~ 

b~e:Jn~e:J'\J''il1n'Vlir\l~e:J1~e.J~m~Pin~1"1Je:J\I ?!l.li'ln n'Vl5CJui1 (2546) bb~~VltJ\I~e:Jm~?l~1\lbb'U'U'Vl~?le:J'U 

1~e.J~G1'l.lt]'VlBbb '\J'\J~\1 bn rusv'i"lJe:J\1~ ty"lfl.l Pl~?l~m~ (2545) 

3.4.2.2 rl1Vl'U~..S1'U1'U-t'e:J?Ie:J'U"Ifi1~b~e:Jn~e:J'\J 4 ~1b~e:Jn ~b~CJ'U~\I'Vll.l~bb~~~mm~1i 
"il~ \1 bb~hvh m~ b ~CJ'U"Ii'e:J?!e:J'\J 1 ~?le:J~flGl e:J\1 n'U b d e:J'Vl1 ~1~1 ~ bb~ ~"il ~'th~?l\lrl m~ b~CJ'U~ bb~~ ~-t'e:J 

' " 
iJ IV Q.l .:! c:t 4 dl Q.l d 0 

3.4.2.3 ?1~1\lbb'\J'\J'Vl~?le:J'U1~e.J~?Il.lt]'Vlu'Vl1\ln1~b~CJ'U "lf'U~b~e:Jn~e:J'\J 4 mb~e:Jn "il1'U1'U 

55 -t'e:J1 ~fl~e:J'Ufl~l.lbde:J'Vl1 ~1~1~ bb~~"il~'th~?l\lrln1~b~CJ'U~ bdm.h'Um~~"il1~tu1"il1n~b~CJ1"1!1ru 
, , 'U \J CIJ 

bbGl1"il~b~e:Jn H..S1'U1'U 40 -t'e:J 

3.4.2.4 '111 ~1 ~1\1 m~1 bf1~1~~f111l.l ?le:J~flGl e:J\I~~Vll1 \I..S1'U1'U-if e:J?Ie:J'IJ'Vi ~ e:J\1 m~ n'U 

"il~'th~?l\lrln1~b~CJ'U~ bb~~-t'e:J?Ie:l'U~?I~1\I;'U b?I'U€l~€l~b~CJ'J"If1tu "il1'U1'U 3 fl'U b~€l~"il1~tl.J1~~~'U 
, \1 \1 Ql 

l1~1-ife:J b 'Ill~ 1J'UG1l.J~'U 5n'U'Vl~ €l hi bb~ ~-t'e:J?I€1'\J bb~~ ~-rr €l ?1€1~ flGl e:l\1 fl'U b d €l'Vl1 bb~ ~"il ~u~~ ?1\lrl n1 ~ 
' 

o.5o ti\1 1.oo "li'B?~e:J'UJ'U1m~ i1LnruBVJ1'Um~u~~biJ'U ~'~-d 

1 Ldmb'UL"ill1-iJe:J?Ie:J'U1~~~'~n'U"il~u~~"'~ri'm~b~CJ'U~ 
' " 

3.4.2.5 '111 bb '\J'\J'Vl~?le:J'U~e.h'U m ~~"il1~ tu1"il 1 n ~ b ~ CJ1"1f1 tul.l1~l.l.W dJ'U bb 'U'\J'Vl ~?le:J'U bbGl1 
" " 

'1111 U'Vl~~€1\l?le:J'\J (Try Out) n'Uirm~CJ'U 1l.l1-dn~l.l~1€l~1\l bbGl1'111e.J~n1~'Vl~~€l\ll.l1Vl1f1tufl1V'I"1J€l\l 
' ' 

3.3.2.6 'Vl1f'Jtl.Jfl1V'I"1Je:J\I-t'e:J?Ie:J'U 1~CJ m~vnri1fl11l.JCJ1n bb~~eJ1'U1"iJ..S1 bb 'Unb U'U~1CJ-iJmb 'U'\J 
..:::;:, tfi/1 ~I dl IO 0 Q.l ~I dl 

€1\ILntuBVJ tnfl1fl11l.JCJ1n~\lbb~ 0.20 m 0.80 LL~~fl1€l1'U1"il"il1LL'Un"1Je:J\Im()n~\ILL~ 0.20 m 1.00 "il~ 
" 

A'~L~e:JnH 

3.4.2. 7 '111LL'\J'\J'Vl~61€l'U~A~L~e:Jn 1i'm'Vl1rl1f111l.JL ~mj''U~\I~D'\J LL '\J'U~\ILnrusv'i 
3.4.2.8 ~l.J.WLL'\J'\J'Vl~61€l'U LU'U~D'\J"il~\IL~€1'1111 'tJ brl'U-t'e:Jl.l~ 

" 



2.1fl11:w1"1l:wbbi:'l~~l~ 

~'W~m~:w 

s. m~1fl~1:w1"1l:wnum~ 

~,~~B~~n~ru~~l-!1 

~'Wom~:w 
' 

1. B~Ul~n~~Ul'Unl~dl~~B~~l~ 

~'Wom~:w m~bb'lh~'W ~,~~'Wom~:w 
' ' 

bbi:'l ~ n1 ~ bfl ~ 1"111:WVII:'ll nVII:'ll ~~1-!1 

6lbmVi 

1. B~'Ul~~n~ru~'1JB~ 1fl~ 1:w 1"1l:w 

fi11:W~:W~'Wih~VIll-!11fl~ 1:w 1"1l:W ti't.J 

bbi:'l~~,~~'Wom~:w 
' 

2.B~Ul~~l'W1'Wbbl:'l~'1JU~'1JB-!I 

1fl1 1:w 1"1l:W'1JB-!1'1JB-!I~-!Iij:fiil'l 

1. B~Ul~n11bbD-!Ib"IJI:'l~ 1:w1~~~ 

bbl:'l~1~~m'1JB-!Ib"IJI:'lGi' 

2. BTI\Jl~nl~btl~~'WbbUI:'l-!l'lJB-!1 

Ulbfl~~~ bbi:'l~fi11:WG'il~qj'1JB-!Inl~ 

mJ-!Ib"lll:'lGi'uuu 1:w 1 ~~~ 

1. uBnflll:WVI:Wlmbl:'l~ml:wG'Il~'lJ 

'1JB-!In11bb D-!lb"IJI:'lGi'bb'U'Ubb\J'U 1:w 1B~~ 

2. BTI'Ul~nl~btl~~'WbbUI:'l-!l'lJB-!1 

U1bF1~~~1'W~i:'l~~'W'11B-!inl~bbD-!ib"lll:'lGi' 
bbUUbbuu1:w1B~~ 

3. 'UBnoUBbbl'ln~l-!11~VIll-!ln11bbD-!I 

b"IJI:'l~ bb uu 1:w 1B:fi~num~bb D-!lb"IJI:'lGi' 

bb 'U'U 1:w 1 ~~~ 

DNA 

2. BTI'Ul~'U~'Ul~~l~qj'1JB-!I~bB'WbBb'W 

m~dl~~B~~n~ru~~,-!I~'Wom~:w 1vi' 
' 
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0 " lii1'U'J'U"'Je:Jgle:J\J 

1 4 6 

1 4 7 

2 6 8 

3 8 12 

2 6 8 



6. nT~~lt:JVlv\i'l«m~ru::: 

Vll'loW'I.Ji)f1'j''j:IJVi~li:JVl€l\i1 
' 

7. f1l'jbtl~t:J'Ubb'll~.:!Vll'l 
oW'I.Ji)f1'j''j:IJ 

' 

1. v5'Ult:Jf1l'j~lt:JVle:Jii1«m~ru:::Vll'l 

'WuiJm'j:w~~lt:JVle:Jii1Lii1v~u~ml'Uu 
' 'U 

vv11'l1'1f:wbb~::: 1m 1:w 1'1f:wb Vlf'11~ 

2. b ~t:J'Ub Vlli1~fl~bbG'fli1'lm'j~lt:JVlvli1«n'\Yru::: 

Vll'loW'I.Ji)f1'j''j:IJ 
' 

3. \9l'j:::Viun5.:!u'1J'IIIl~bnli1~lnml:w 

~\i'ltlfl~Vll'loW'I.Ji)f1'j''j:IJ 
' 

bfl\i'liJ"J b VloU'U 

2. tJ'j::: 1v'1l'l1 bb~::: 1 Vl'IY'11v'~m'jbfili1iJlb VJ-a'u 

3. v5'Ult:Jrlll:W'Vi:I.Jli:J bb~:::bb'Ulfili1bnl:1ln'\.J 

fll'j~\i'lb~€lfl\9ll:I.Ji)'j'j:IJ'1Jl~ 

4. v5'Ult:Jtl'j::: 1v'1l'l1 bb~::: 1 Vl'IY'11e:J'lm'j 

~ \i1 b~ €l fl\9ll:I.Ji)'j'j:IJ'1Jl ~ 

5. v5'Ult:JoVe:J~ bb~:::offm~V'11e:J'lm'j 

~\i'lb~€lfloW'U5 bb~:::tJ-r'\.JtJ'j'loW'U5 
' ' ' 

3.4.3 bb uuli'le~um1!fl111!.W.:~vw1lil~eJ m'l:5'~nTn'i£J'LI~ 
'IJ 
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2 6 8 

1 6 8 

12 40 55 

3.3.3.1 bb'U'U?le:J'llm1lm1:w~\I'I"HJh-ve:~\lirm1~'LI~'W~tJ~:w~m~ntJ~ 4 ~b1~'LI~"W 
n"ilm'l:Wm';ib1~'LI~bb'll'll~'Ub?l1::: 5 ~'W b~e:J\1 n1';i~1~'VleJ~~m~HJJ:::'Vl1\I~'Litim';i1! 1~mbU\In1';i't.h:::bi1'W 

'U ' 

bU'W 3 ~1'W 1~bbn 1) ~1'1Jm';jij?f1'W~111-ve:~\lirm1~'W1'Wn"ilm';i:wm';ib1~'Wm';i?leJ'W 2) ~1'Wm:::'ll1'Wm';i 

~~n1';ib1~'Wn1';i?leJ'W bb~::: 3) ~1'Wm';i1~e.Jmb~:::·t.h:::bil'Lie.J~ b~e:J\1 n1';i~1~'VleJ~~m~ru:::'Vl1\I~'Litim';i:W 
' 

~\1~1~~ 1-if bb 'll'U?leJ'U m:w b U'Wbb 'U'lli.h::: bilw•h 1~ mhv!'W~fl111lfi~ b ~'1..1-v e:J\1~ b1 ~'W~ij~ eJ f11';i~ ~ 
'U 'U 

n"ilm';i1!m';ib1~'Wm';i?leJ'W1~~n"ilm';i1!m';ib1~'W~bb'U'U~'Ub6'11::: 5 ~'W bU'LI 5 ';i:::~'U 
'U 

a " 
bVI'LI~1~:W1f1 

b~'W~1~i.J1'Wnm\l 
... • <V 

:Wfl1';i:::~'Ufl:::bb'LI'W 3 

ijl'l1';i:::~'Ufl:::bb'W'W 2 

... ' <V 

1Jfl1';i:::~'Ufl:::bb'W'W 1 
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3.4.3.2 'l11 bb'U'U6'1€l'Ufl1l.Jfl11l.l'Vi\IV·IB h~6'1~\:J~'U 1 'lJ1 ~~ b~CJ1'1!1qjbb~:::m~11~~ U~fl~1 
~11~6'1BtJfl11l.lGn~B\I"UB\Ifl11 Hfri'1ml.l .n1~1 bb~:::tl-rutl1\lbbm -u 

~ ' 
3.4.3.3 'l11bb 'U'U6'1€l'Ufl1l.Jfl11l.l'Vi\l~€l1~ 1 tl1 ~ 'Ufl11bfl'Uoff€ll.J~I>i€l1 tl 

~ 

3.4.4 ~€lfi1'H;f€l'U'qfl~1il€l.:lbl"l1bl.J b6l!l.J 

1 'Ufl111~vfl~\l-den~v 1~i16'1~1\l~€lfl116'1€l'Ub tl'U lil1~B\11fl1 1l.J 1611l.J b~B"lhv 1 ~irm~v'U 1~ 
~ 

b i11 ~ 1 'Ub~B\1-u B\1 fl11bb u\1 b611~~l.l1 n ~'~~'U ~'~ii.ff'U~B'U m1vi1~\I.Q 
3.4.4.1 vl1fl111 bfl11:::t-H:Jryvn~ bflfi~'U 1 'Ufl11~~fl11b~CJ'Ufl116'1€l'U~~1'Um~u111 'U 

fl11b~CJ'Ub~€l\l fi11~1CJ'Vl€l~~n~ru:::'Vl1\I~'U6fl11l.l 1 'Ub'i1'mnfl11bb U\lb611~~ irm~CJ'U~'J'U 1 vmJ i!'l hJii 
' v 

fl11l.lbi1 h b~€l\1~1ni1fl11l.lb~cn.UB\IntJ 11"11 1l.l b611l.l ~\li1"1l'U1flb~nirm~CJ'U hl6'11l.l11t1l.l€l\IB€lnm 1 'U 

1'Ll611l.l 1~ ~€l\lb~CJ'U~1'U1tl.n1~ Vl~€1 mv 1~n~€l\I~~'Vl11j3l'l1bvh,!'U 
~ ~ ' 

3.4.4.2 Pin~1V!iJ\I~€l 1116'111 V!~m.J'Vlfl11l.lb~CJ1ntJb~B'~ "U€l\lbfl11l.l1611l.l b~BV!1 

bb 'U'J'Vl1\lfl11 1 'U fl11€l€l fl bb 'U'U bb~:::t:.J~~~€lfl116'1€l'U 

3.4.4.4 fl1Vl'U~€l\lrltl1:::fl€l'U"U€l\l~€lfl116'1€l'U~b~CJ'J"U€l\ltl'U bfl1 bl.J b611l.J ~\ltl1~fl€l'U 1 tl 

~'JCJl6'1~€Jtl1nrul>i1\l 61 ~\ll>i€l1u-d 
'' I 

1) bb~'U 1 'VJl.J'1lil~'U1\I 

2) bb~'U~\Ifl~~ 

3) bb~'Ubb:WbV!~fl 

4) 6'1~flbfl€li 

3.4.4.5 6'1~1\I~Bfl116'1€l'U 1flv 1 -tl'~€111 '1l~lil1~B\11m 1l.l 1611l.l ~1n,f'UL11 b?l'UB~B~b~m ' ~ 



QCC ~ il 

3.5 1tHn'U~1'U~'UJ'Ue:J~~ 

<J 1':! •••• 
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fl1'jl~ ~d1-if bb 'U'U bbt:.J'U fl1'jl~ ~ ~\lVI~(;~ v\11~ ~ihtJ bb 'U'U fl1'j"VI~l;l B\1 bb 'U'U n~ ~VI ~(;I B\1 n~~ b~ ~1 
" ' ' 

1~t:.Jl;lrlB'Ubbl;I~VIi!\lfl1'j"VI~mJ\I (Single group, pretest- posttest design) n~~~1B~1\I Hfbbrl 

um1~'Wi'Wii'1W~~ m.11~ 4 "IJB\1 b'lb1t.J'U 1 'U'U6111\IU'j~"1J161'j'jfl el1b.flBn~.rr11D'U ~\1VIl~B'Um1"1l51\1 
' ' ' 

mm1v'W~ 1 tJm'j~m.11 2560 'j'J~~'~~'W 27 fl'W 1~vf1~\ld ~1~v1~~1b'W'Wfl1'jbiiu'j'J'lJ'j'J~-rrB~(;I 
" " 

" " m~oV'WI?le:J'W~\1\1 

3.5.1 V1~61B'Urle:J'Wb1t.J'W (Pre-test) 1 'Wn~~~1B~1\11~~ 1-ifbb 'U'UVI~l:IB'U1~t:.Jl;li1~~VIBVI1\Ifl1'j 

b1t.J'U n~~611'j~fl1'jb1t.J'W'DVIt.I1P11611?1~ b~B\Ifl1'j~1t.IVIB~ifm~H1J~VI1\I~'U5m'j~ i'UiJ5t.J~~mntJ~ 4 
' " ' 

"lfiJ~b~Bnl?leJ'U 4 ~lb~Bn '<\11'Ul'U 40 -rrB~~ri1IOC 0.65-1.00 f0l1f111~t.J1n~1t.l (p) 0.25-0.75 

eJ1'UT'iJfl1'j'<il1bb'Un (r) 0.25-0.75 f"i1m1~b~mt'W (Kr-20) 0.941-ifnml:IB'U 1 -&11~\1 D'WVint:.Jl;ll:leJ'U 

ffi~b'IJ'Ufl~bb'U'Urle:J'Wb1t.J'W 

3.5.2 ~1 b iJ'Um'j~~n"iJm'j~m'jb1v'WTI~v 1-ifbbt:.J'Ufl1'j~~n"il m'j~fl1'jb1v'W~bbuu~u b611~ 5 ~'U 
" " 

mrlb'1t.~'U~ 1 tJm'j~m-:t1 2560 

3.5.3 Vl~l:IB'U'VIi!\1 b'1t.J'U (Post-test) 1 'W n~~~l B ~1\1 1~ t.1 1 ~11 m1t.J'Wvl1 bb 'U'UVI~l:le:J'U1~t:.J(;I 
' 

q 1..:::::1 Q.l i.l 0 CL1 V .:::9 

b~~ bbl?l~fl1'jl:ll;I'U"IJBf11tn~ bbl;l~l:ll;I'U m bl;~Bn 

3.5.4 ~1'j'J"iJfll1~Vl'\IYm 1"iJ"llB\IUm1v'WVIil\lb'1t.J'U 1~v 1-ifbb'U'U~1'j'J"iJfll1~Vl'\l'l"lB 1"il"llB\IUm1v'W~ 



-------------- --

41 

3.5.5 ~~m1m~huhJ 30 l'U 'VI(;l~eJ'U'Vl~'lb~EJ'U (Post-test) anr~~'l1'Umh.J{;)1eJ~1'lb(;)EJ1~ 
' 

,:r m~EJ'UVh ~~ 'U'U'VI(;l~eJ'Ul(;le.J~~l.Jf'I'VI~'VI1'lnTH~EJ'U ncil.l~1';i~ nT:i ~~EJ'U~1'VIEJ1P11Ml~ ~~B'ln1';i 
"I ' ~ 

3.6 15m-:i~hfl':i1~~-b'B~~bb~~l;li)~~1-lf 

3.6.1 1 bfl':i1~~-b'e:~l.l~ b mv'U b Viv'Ufl::bb 'U'Ulil1mb 'U'U'Vlfli;le:J'U1" ~~iil~q'Vl~cvn.:Jm':ib~ti'U b(;ltJ 1 -rr 
" 

~i1~611'Vl-r'Um';i1~fl':i1~~~~'U'U Dependent Sample t-test (~'J'U ~1tJtJPl~~~~B'lfltu1 ~1tJtJP1, 2543) 

T 

~D2 

(~D)2 

N 

df 

~iiB IOC 

R 

N 

T 

~~ 'VI'U 

~~ 'VI'U 

~~ 'VI'U 

~~ 'VI'U 

~~ 'VI'U 

I.D 
= ~[Nr.D2 -(I.D) 2 ]/(N -1) 

~1~i1~vh iVl':i11';itu11 'U t -Distribution 

e.Jm'dl.l"U B'l e.J ~~1-:J"UB.:Jfl ~ ~~ 'U'U~~~~ ~(;)1 tJ n rh;l'.:J~B'~ 
., 

e.J~';j'Jl.J"U el'le.J~ ~1-:J"Uel'lrl~ ~~ 'U'UYl'l'Vll.J(;ltJ n n1~'l~el'l 

"'111'U1'U~ ~~tJ'U 1 'Un~~{;)1eJ~1'~ 
~ ' 

N-1 

IR 
IOC=-

N 

3.6.3 fl1fl11~tl1n~1tl fi1B1'U1lillii'1bb'Un 

(3.2) 

(3.3) 

~1rl11l.ltJ1n~1tJ (Difficulty index) ~B eJ~';i161'J'U';i~'Vll1'l"'I11'U1'Ufl'U~~B'UiB~B'UiB 
~ CV' 0 .d f.l £j ~ lJ iJ ..::::1 0 i.l iJ ~ I lt./ lJ 

'U'U~nn'U':il1'U1'Ufl'U'VI~B'U"UB'U'U'VI.:J'Vll.J(;l ~1"UB~B'Ul.lfl'U'VI1~nl.l1noueJ~B'U"UB'U'U.:J1tJ ~~~1"UB~B'U 

iB 1(;lfl'UVh~ m!eJ tJiB~B'U,Y'UtJ1 n 
~ 



P= R 
N 

' II 0 CV.c::!il .::::IOVCV 

R = "il1'U1'U'l.!nb'~tl'UVIVI1"1Je:J'U'Utlfl 
'U 

... ' ... o v.c::::r~ v .t:::lloil' ilv 

N = "il1'U1'U'Uflb ';itJ'UVI\I'Vl~(;)VIVI1"1Je:J"'e:JtJ"1Je:J'U'U 

bflruGV~1 'Ufl1';i~"il1';itu1 B1'U1"il"ii'1bb'Ufl"1Je:J\I-iJe:J"'e:JtJ (r) 

~1nn'i1 0.8 fl11~'Vl~1tJ ~1tJ~1n(tJ-rutJ';i\I'Vl~e:J(?)(;l~\l) 
' 

0.60-0.80 fl11~'Vl~1tJ 

0.40-0.60 fl11~'Vl~1tJ 

0.20-0.40 fl11~'Vl~1tJ 

... ' 
'Ue:Jtlfl11 0.20 fl11~'Vl~1tJ 

3.6.4 fi1el1\J11il~1bb'Ufl 

~e:J'U-iJ1\1~1tJ 

't.h'Unm\1 

' ... 
fle:J'IJ"(J1\ItJ1fl 

tJ1fl~1 fl( u-rutJ-;j \I'Vl~e:J (?)(;)~\!) 
' 

~1el1'U1"il"i11bb'Ufl (Discrimination Power) "1Je:J\IbbtJtJVI(;l"'e:JtJ 15'Vl1"il1fl"'l'l';i"1Je:J\I 
'U 

Pemberton A Johnson 

... ' 
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(3.4) 

(3.5) 

B1'U1"il "i11 bb 'U n (r) 'VlmtJ ~\I -ife:J"'eJtJ bb~~ ::;-ifen!'U ~B1'U1"il"i11 bb 'U n~Vi b1tJ'Ubtl\l bb~::! b1tJ'U 
'U 

bfltuGV~1 'Ufl1';i~"il1';itu1 B1'U1"il"ii'1bb'Ufl"1Je:J\I-iJe:J"'e:JtJ (r) 

0.40 ;'U 1 tJ fl11~'Vl~1tJ b'IJ'U-iJe:J"'e:JtJ~ije)1'U1"il"ii'1bb 'Ufl~~1fl 

0.30 - 0.39 fl11~'Vl~1tJ btJ'U-iJe:J"'e:JtJ~ije)1'U1"il"ii'1bb'Ufl~ 

0.20 - 0.29 fl11~'Vl~1tJ btJ'U-iJe:J"'e:JtJ~ije)1'U1"il"ii'1bb'Ufl'We:J1off 

oWe:JtJfll1 0.20 fl11~'Vl~1tJ btJ'U-iJe:J"'e:JtJ~ije)1'U1"il"i11bb'Ufl~1 0 btJ'U-iJe:J"'e:JtJ~1~ij 

el1'U1"il"ii'1bb'U flb!;j tJ 



,. 
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flT;iVI1i'l11~b~mi'U111lt~1m5m1'UB'lflbi11B~ ~"IJ1~11161'U (Kuder-Richardson Method) 
" 

m1V11rhm1~b ~B~'Ui5d ~~ 1-ii'bb uuVJI1l?te:Juu1Ju b~m 1 tlVJI1l?te:JunuerVJI1l?te:Jufl~'lb~tJ1 1111t~iin111 Vf 

~B KR-20 

d 

K 

p 

X 

IX 
n 

b~B SD 

" 

(3.6) 

0 ... 

bbVl'U ~1'UTW'UB?IB'U 

bb Vl'U f111~tl1fl~1tl'UB'liB?fB'U bbl1i~~iB (6111l?f'J'U~I'JB'Utlfl) 
" 

bbVl'U ~11l?f'J'U~I'JB'U~\11 (1-p) 

bb Vl'U 1"111~ bb U';i"t.hTW'UB'l fl~ bb 'U'U';i'J~'UB-:J bb '\J'\JVl\11?1 B'U 

(3.7) 

= 

= 
.., 

"il1'U'J'Ufl~ bb 'U'UVJ'l'\11~111 

(3.8) 

. .., 
ICX- X) 2 

N 

= t:.l~';i'J~'UB'lfl~ bb 'U'U~'U~'J tlfl~ bb 'U'UbU~ t!Vl-:!VI~\11 tJ fl fl1~-:J?IB'l 
.., 

= "iJ1'U'J'Ufl~bb'U'UVJ'lVI~\11 



• 

-

3.6. 7 fll11a.Jbb 'IJ';j'IJ';j'J'IJ 

1;(X-:X)2 

N-1 

" "il1'U1'Ufl~ bb 'U'UVJ'I'Vll.J~ 
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(3.9) 

3.6.8 ~fj~~1-lf'IJ';i::bij'!Jfll11a.Jfl11V!'tJ1'VJ1·:1n1';ib~V'IJ"!JeNI ~ b~V'IJ 1 'U fl1'jt)'j~ biJ'Ut.JGl fl1'j b~tJ'U~~ v v 

b~a.J~'U"ll'El'l~b~tJ'U~~1m5m'j Normalized gain (Richard R. Hake: 1998) A'El 
v 

<g> = (%post-test)-(% Pre-test) I (100 %)-(% Pre-test) (3.10) 

1~tJ~ <g> A'El rh normalized gain 

% Post -test A'El ri1m~ tJ"ll'El'lfl~bb 'U'U?f'EltJVlr;l'l b~tJ'Ub U'Ub ti'El{b~'U~ 

% Pre-test A'El rl1 btl~ tJ'U"ll'El'lfl~ bb'U'U?f'EltJtl'El'Ub~tJ'Ub U'!Jbti'El{b~'U~ 

~1 tJfl1'jt/'j~biJ'Uvn1 ~?f1l.J1'jmb U-:J'j~~U'1J'El'lrl1 Normalized gain 'El'Elflb U'Ufl~l.J 1~ b U'U 

?f1l.J'j:::~u A'El "High gain"<g> ~ 0.7 "Medium gain" 0.7 s: <g> ~ 0.3"Low gain" 0.0 s: 

<g> > 



• 

... 
U'VI'VI 4 

' o( ' oC1t. Q.l d Q.l V oCit. ..:::.1 dll I CV Q.l 

'd"il CJb 'VfEl fl11'V'jw.J'I.J1 t:-lfl?f:W~VI6VI1-:J fl1'H 'HJ'U b 1-eJ.:J fl11fl1t.IVIeJI'lfl fl~tu~VI1-:J'V'j'Uqm1:W 'l.leJ.:I 

irm~a'U-&wJ'ua:wPifl~1u~ 4 11'lt.~n"ilm1:wm1b~t.J'U~bb'U'U~ub?f1~ 5 ~'U 11:w~.:~Pifl~1fl11:Wfl.:JVI'U 
'U 

~eJ t!m~a'U.ff'U~ua:wPifl~1u~ 4 b.:~b~t.~'U1'U'U?f11.:~'tJ1~"111?111~ .fl1flb~t.J'U~ 1 um1P\fl~1 2560 

~1'U1'U 27 fl'U m..ij't.J'lJBb?f'UeJt:.Jflfl11l..ij'm•n:w!;'h~'U~.:J~eJ 1ud 
'U 

Q.l ..:! ..:::.1 I CU .c::ll 

4.1 t:.Jfl ?f:W~VI6VI1-:J fl11b 1t.I'UfleJ'Ubbfl~'Vlfl.:J b 1t.I'U 

ll llll Q.l .::! ..:::.1 

4.2 fl11:Wfl11'Vl'U11'11'Ut:.Jfl?f:W~VI6VI1-:Jfl11b 1t.I'U 

4.3 fl11:Wfl.:JVI'UVI1-:Jfl11b~t.I'U 

4.4 fl11:W~.:J'V'j'e) l"il'l.leJ.:JiJflb~t.I'U~ e) fl11-.ijl'l fl"il fl';j';j:IJ fl11 b~ t.i'Uf 

Q,.l J. c:t I Q,/ q 

4.1 ~~a:UqVI5VI1.:1nTH 'RI'Unti'Ubb~::'VI~N b 1ti'U 

"il1 flfl11 b u~au b Vi au t:-~fl ~:w~VIiV11.:~ fl11b~t.J'U~1 an"il m1:w fl11b~a'Ufbb uu~u b?f1~ 5 ~'U b~eJ.:Jfl11 
ri1 t.JVIeJI'l ~ fl~tu~VI1-:J~'U 6 fl11:W 'l.leJ.:JiJ flb~ a'U-&'U~u a :uP\ fl~1U~ 4 ~?feJ'U ~1 CJbb 'U'UVII'l?feJ'Ull'l 

' 
Q.l .::! .:::11 I Cll i.IQ. ~d I Q.l Q.l 

t:-lfl?f:W~VI6VI1-:Jfl11 b 1t.I'U fl~:W?f11~ fl11 b 1t.I'U~1VI t.l11'11?f\?11 b 1mfl11fl1t.IVIeJI'lfl fl~tu~VI1-:J'V'j'I.Jqm1:W 

i'U~6t.J:WPifl~1U~ 4 "IJlJI'lb~Bfll?leJ'U 4 l?i''db~Bfl ~1'U1'U 40 -iJeJ :i1m1:Wbbl?lfl~1-:JVI1.:!?1~~~1~~'U 

irm11~11J 0.05 1~w 1 oUfl11VII'l6'18'UVibb 'U'Ufl~l.lbD1'Vl:W1t.J bJB?f1:: (dependent sample T-test) ~1t.l 

1 U1bbfl1:W SPSS (1?1111.:!~ 4.1) t:-~fll..ij't.J'V'j'\J',h t:-~fl~:W~VIit!m~a'U:i1fl::bb'U'UbO~t.lfl8'Ub~t.i'UbU'U (10.56 

± 3.51) bbfl::fl::bb'U'UbO~t.J'Vl~.:~ b~t.J'UbU'U (24.89 ±4.81) bbfl::b~m'tJ~aubVit.Ju1::w;h.:~fl::bb 'U'UrlB'Ubbfl:: 

fl11b~ti'U~bb 'U'U~'U b?f1:: 5 ~'U ?f1:W11t:1t.Jfl1::~'Ut:.Jfl~:IJflVIiVI1-:J fl11b~ti'U 'lJB.:JiJflb~t.I'Ufl~:UI?i''d8~1-:J 1~ 
" "I ' 

~.:~btl'U 1 'tJ~?~1:wi'~?~t:l'tJ1::?f.:~~~~.:~ 11 
' 



;; 
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1il1'1J"J'IJ t p 

27 40 10.56 26.40 3.51 
r--.,-... --+----+---+----+----+------1 29 .65* <0.05 

Vl~\lb1tl'U 27 40 24.89 62.23 4.81 

~i~tJ 1~vhm1 b u~ t.J'U b VitJ'U fl~ bb 'U'U~~ii:U~'Vl~fl eJ'U bb~ ~Vl~\1 b~tJ'U"lleJ\11 'U bb~~ ~ b i1 eJ'VI1 "lleJ\1 

irm~tJ'Un~:u~-;m~1'11'Ubb~~~n"ilm1:um1b~tJ'U~ ~'Ul1 fl~bb'U'U'VI~\Ib~tJ'U"il~l?f\ln11fl~bb'U'U neJ'Ub~t.J'U 
• 'U 'U 

bb~~ b~m111 U'Vl(;)i?feJ'U'Vl1\li?f~~ bb~-:m'Ul1fl~ bb 'U'U bU~ tJ neJ'Ub~tJ'Ui?f\1 f1l1Vl~\l b~ tJ'U tl'UeJ ~1\liiirmh'i'ru 
'U "' 

~1~qj'Vl1\li?f~~~';j~~'U 0.05 (~\1\91111\1~ 4.2 ) 

n~n,-,-a.~m,-L'i~J'Uf 

(l'l::LL'U'U) 

~ .. ..,..~ ( ) 
fl'ilfl".i'il.Jf11'iL'iti1.J~'Vl 4 8 

,.111 (40) 

1.41 

1.26 

1.63 

1.67 

1.52 

1.48 

1.59 

10.56 

~1'U 
d 

LUti-:ILU'U 

0.69 35.25 

0.72 31.50 

1.00 27.17 

1.27 20.88 

0.93 25.33 

0.75 24.67 

0.84 26.50 

0 d 
1'11L1l\'ltl 

3.07 

2.7 

3.59 

4.26 

3.36 

3.86 

3.87 

3.51 26.40 24.89 

~1'U 
d 

LUti-:ILU'U 

a.J1(;1,.~1'U .. 

T-tesf 

t p 

0.73 76.75 10.41* 0.00 

0.82 67.50 10.00* 0.00 

1.21 59.83 7.43* 0.00 

1.06 53.25 14.47* 0.00 

1.04 56.00 12.30* 0.00 

1.02 64.33 11.80* 0.00 

1.01 64.50 10.55* 0.00 

4.81 62.23 29.65* 0.00 

b~m u~tJ'U b VitJ'Ufl~ bb 'U'U~~i1:un'Vl~'Vl1\lf111b~tJ'UfleJ'Ub~tJ'U 'Vl nn"il m1:um1b~tJ'U~ ~'Ul1 ~eJtJ~~ 
"I ' " 

"lleJ\Ifl~bb'U'UeJ~1~Vll1\l ~eJtJ~~ 17.33 5'1 ~eJt.J~~ 31.50 t(;)m~tJ\Ici'1~'U"il1n:u1n1u,JeJtJ~n:ubt1eJ'VI1 
'U 

~'~d 1) ~n~ru~'V11\I-Yr'Uum1:u (n"ilm1:um1b~t.J'U~~ 1) 2) 1fl11:u1Sd:ubb~~i?f11'W''Uum1:u (n"ilm1:u 
• 'U • 

f111b~tJ'U~~ 2) 3) f111bbUWilmhb'U'U1:u1'Vl68l?f (n"ilm1:Uf111b~tJ'U~~ 3) 4) fl11bU~tJ'UbbU~\I'Vl1\l 
'U 'U 
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Yr·t.mm1~ al"ilm1~fl11b~m.J~~ 7) 5) 1A11~161lw1urn1thtJ'VlBV~~mJ{U~vn~Yr'Wlim1~ (n"ilm1~ 
' " ' 

fl11 b~tl'W~~ 5) 6) fl11ri1tJ'VlBV!~ n~tu~'VJ1 .. :l'W'Wlin11~~ri1 tJ'VlBV~1V~tJ ~'WViB~tJ'W Btl 1~ 1611~ bb!;1 ~ 
" ' " 

1A11~161l~b'V'll"l al"ilm1~fl11b~tJ'W~~ 6) bb!;1~ 7) fl11bbD\Ib61!mhbuu1~1B68~ (n"ilm1~f111b~tJ'W~~ 4) 
" " 

CV .c::!l iJ .c:t. d i.l dl ~Vd IQ.I I IV & 
'VI!;1\I"iJ1nb1tJ'UmtJ n"ilm1~fl11b1tJ'W1bbtJtJ~tJb~1~ 5 'll'W 'Wnb1tJ'Wn!;1~mBtl1\l e-J!;1fl~bb'W'W~~n'Vlli 

" ' •t 

~\l;ff'Wbb!;1~b~tJ\Icl'1~tJ"il1n~1n1-tJ1JBtJ~1~b.QB'VI11~ ~\ld 1) ~n~tu~'Vl1\I'W''W5m1~ Cf1"ilm1~m1 
" ' 
b~tJ'W~~ 1) fl~bb'U'Ubo~tJ~BtJ!;1~ 76.75 2) 1A11~161l~bb!;1~~11-W''Wlim1~ (n"ilm1~fl11b~tJ'W~~ 2) 

" ' " 

~eJtJ!;1~ 64.50 4) b~B\Ifl11ri1tJ'VlBV~~n~tu~'Vl1\I-Yr'Ulin11~~()1tJ'VlBVI1V~tJ ~'UViB~tJ'UBB 1~ 161l~bb!;1~ 
' " 

1A11~161l~b'V'll"l (n"ilm1~fl11b~tJ'W~~ 6) fl~bb'W'Wbu~tJ~BtJ!;1~ 64.33 5) fl11bbD\Ib61!mhbuu1~1'V168~ 
" 

(n"ilm1lJn11b~tJ'W~~ 3) fl~bb'W'Wbu~tJ~m.J!;1~ 59.83 6) 1m1~161l~num1ri1tJ'VlBV~~n~ru~'Vl1\l 
" . . 

Yr'Wlin11~ Cf1"ilm1~fl11b~tJ'W~Vi 5) fl~bb'W'Wbu~tJ~mm~ 56.00 bb!;1~ 7) fl11bbD\Ib61lmhbuu1~1B68~ 
' " 

.o:::lt. oC::il i.ld d d i.l 

(n"ilm1~fl11b1tJ'W1'Vl 4) ~fl~bb'W'Wbu!;1tJ1BtJ!;1~ 53.25 
" 

90 

80 

70 

" 60 
(G 

"' .~ 50 
"' ··g 

40 
~ 

I I 
" 30 e: 

I I I 20 

I I I 10 

0 

< ... 
.tr:::lo. ~ Q.l .c:t, .<::11 I CV o<::il I QJ d Q.J ..:::11 

"il1nm11 bfl11~'VIfl~bb 'W'Wt:.J!;1~~~'Vlli'Vl1\lfl11b 1tJ'W nB'Wbb!;1~'V1!;1\I b 1tJ'W'V'ltJ11'Wn b 1tJ'W'Vl\l ~fl~ bb 'W'W 
. . 

.c::!l 21 0 CV .dl 0 I Q.J d i.l iJ .:::11 I 

b0!;1CJ1Btl!;1~ 26.40 bb!;1~ 62.23 ~1lJmV~tJ blJB'U1lJ1'VI1fl1VI'lJ'Ufl11lJfl11'VI'U1'Vl1\lfl11b1tJ'U 'V'ltJ11 
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1!m~f.l'U~-:~-&'Ui11"1~ bb 'U'Ufl1111nTJ'HtJ1 Lo~ fJ b vhnu bo~f.l b vhnu 0.468 ~-:~~~d1i1m111fl11'HtJ1a~1 'U 

~~~umn-:~ (medium gain) 

<g> li!1'U11J ' "" ~1\!btJEJ~bUU 

10.56 3.51 ' "" flB'Ub ~f.J'U 26.40 27 40 
Medium 

0.486 
27 40 24.89 62.23 4.81 gain 

bda~ ~ 1 ~ ru1 ~"11\J 1"11 111 n 11WW 1'\111-:J fl1 ~ b~ f.J'U ~ 1 'Ut:.JG'l ~11 ~'Vli'Vl1-:J fl1~ b~ fJ 'U"l.l a-:~11 f) b~ f.J'U b U'U 

~1f.ltJI"lflG'l~tJ11 1!m~f.l'Ui1m111fl11'HtJ1'Vl1-:Jf11~b~f.l'U 1 'U~~~u~-:~~1'U1'U 2 fl'U~\91 b U'U~Bf.JG'l~ 7.40 
' " 

"I.IB-:!Uflb~f.l'U~-:!l-111\91 bbG'l~~~~unm-:~~1'U1'U 25 fl'U ~\91bU'U~Bf.lG'l~ 92.59 

0.90 

0.80 • High 

0.70 • • 
0.60 • • • • 

1\ • "" • • v 050 • • • •S Medium 
:s: 

0.40 • • • I" 

~ • • • • • ::r .... 0.30 I" 
;s: 

0.20 
Low 

0.10 

0.00 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

t:.JG'l m~1 bfl~1~~1"1~ bb 'U'Ufl11111"1-:J'Vl'U'Vl1-:J fl1~b~f.l'U'H~-:J b~f.l'UbbG'l~'H~-:1 b~f.l'U 1 tJ bb~1 30 1'U"I.IB-:J 

1!m~f.l'Ui1fl~bb'U'Ubo~mvhnu (24.89 ±4.81) bbG'l~ (24.67 ±4.77) ~111r;l1~u bbG'l~bdmtJ~f.JuLVif.lu 
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~~vrh:~fl~bb'U'tJn1~'Vl~?lB'U'Vl~.:Jb~~'Ubbfl~Vl~.:Jb~~tJlt.Jbb~'d 30 1'W 'V'l'U';h fl~bb'U'U?lB'U'Vl~.:Jb~~'UhJbb~'d 

30 1'U "UB.:~'l!m~~'U1:iJbbl'lf1~1-:J'OJ1f1Vl~.:Jb~~'UBci1-:~ih!m1'1f'i'qJ'V11-:J?lt'i~ ~.:Jbb?l~-:~1'Um~1-:J~ 4.3 

fl~m~IJn1~b~V'Lii 

(fl::bb'U'U) 

~11J (40) 24.89 

d 
b'UV<Ib'U'U 

0.73 

0.82 

1.21 

1.06 

1.04 

1.02 

1.01 

4.81 

76.75 3.00 

67.50 2.78 

59.83 3.56 

53.25 4.19 

56.00 3.56 

64.33 3.78 

64.50 3.74 

62.23 24.67 

d 
b'UV<Ib'U'U 

0.73 

0.84 

1.28 

1.17 

0.89 

0.93 

0.02 

4.77 

fl111J 
T-tesf 

fl<IVI'U 

t p 

75.00 0.70* 0.49 l'l~Vl\J 

69.50 1.44* 0.16 MVI\J 

59.33 0.57* 0.57 l'l~'VI\J 

52.38 0.55* 0.57 l'l~'VI\J 

59.33 0.62* 0.53 l'l~'VI\J 

63.00 1.44* 0.16 l'l~'VI\J 

62.33 0.44 * 0.66 l'l~'VI\J 

61.68 1.65* 0.11 l'l~Vl\J 

'V13.11m'VI~: *f11~'Vl~?lB'UrhVibb'U'Uf1~3J~'dBci1-:~hJ~?l~~~m1'U (dependent sample T-test) 

~~~~'Ufld13Jb~mY'U~B~fl~ 95 (rh p 0.05) 
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90 

80 

70 

•• (tD 
60 

iiO 
(0) . .,. 50 iiO 

"VttD 
(;t 

;! 40 
~ .. 
co: 30 

20 

10 

0 
' ' ' 

n'ilm'il.IYi 1 n'ilm'il.IYi 2 n'ilm'il.IYi 3 n'ilm'il.IYi 4 n'ilm'il.IYi s n'ilm'il.IYi 6 n'ilm'il.IYi 1 'ill.J 

4.4 1"111:u~.:~we:~L:i!"tte:~.:~irnL~vu~e:~nT~~~nlilm~:um~b~vui 

rn1:u~.:~~vh"ttv.:~irm~tTtA\.J~t'i~11PimntJ~ 4 ~:W~vn1~~\9lrn~?tB'U~··.wn-:um~11rn~L~~u~ 
'IJ 

bb'U'U~'Ub?f1~ 5 ~'IJ ':il1nbb'U'U?IB'Utl111f'l'J111~~'V'ltl 1:iJ~'W'~'IJ1~'U'\J~~flB'U~'.W'\J~~b~'UV!~fl1 'U 3 ~1'\.J 
1~Lbn 1) ~1L.Jrn~:W~1'U~111"ttB~irm~~'U 1 L.Jn-:u m~11m~L~~'Ufl1~?1B'U 2) ~1L.Jm~'U'J'Ufl1~'<ij\9ln1~ 

b~~'Ufl1~?1B'U 3) ~1'Ufl1~1\9l~~bb~~'\J~~biJW:,J~ ~~fl1~Plfl'\~1~'Ul11\9l~~'J11B~b'U~~~'U111fl~?f\9lbu~~ 
'IJ ' 

4.62 ~1L.J~i1r11111~~~B hmn~?t\9l ~B ~1L.Jm~i1~1'U~111"ttB~irm~~'U 1 L.Jn-:um~11fl1~b~~'U n1~6'fB'U 
' 

lid ll dt~ d dl 21 <V q d 
(bb 'U'U?IB'Utl111 "/JB'Vl1 0-12) bb~~\9ll'U'Vl'UB~'Vl6'f\9lf'!B \9ll'Uf11~m~'U'J'Ufl1~':il\9lfl1~b~~'Uf11~?1B'U bu~~ 

' 
4.59 ~B~ (bb'U'U6'fB'Utl111 ~B~ 5-9 ) ~\l1'U~1~1~~ 4.4 



;;,'U 

1. um~tl'l.lilci'J'U~'J:W 1 'Ufll'Jvl1n"'ilm':i:w 

fll'J b ~ti'U fll'JG'IB'U 

th:aiiu~gJ 11. iiicrnwr~mr;l:::th:::bllw: .. mrn'Jb~tJu~vm1nVImtJicr 

rm.J~1tlti''l.Jrn'J~~n"'ilm':i:wrn'Jb~tJu~B~1.:~?fJ1b?f:wB 
~ ~ 

4.48 

4.89 

4.63 

4.67 

4.37 

4.74 

4.89 

4.48 

4.48 

4.70 

4.67 

4.48 

4.62 

51 

0.75 

0.32 

0.63 

0.62 

0.84 

0.59 

0.32 

0.80 mn 

0.89 

0.61 

0.62 

0.64 

0.64 

1~~b~CJ'U1~~'1ihrt.J~tJ'~~~'~ bb~~oUB 7. ij~EJn1'j?IEJ'U~'l11?1'Uhbb~~V!mn'V!mCJ b~~CJ 4.89 ~l'UoUB~ 

ijfi1b~~CJfll1l.JoW'I'WB1~uBCJ~Ml AB .UB 2. ~~nl'jb~CJ'Unl'jG'IEJ'UbtJ'U~'U~B'U b'V!l.J1~G'Il.lboU1h~1CJ 
' 

d 
b~~CJ 4.37 
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4.89 4.89 
4.74 4.7 

4 

2 

2 



..; 
'U'VI'VI 5 

~catJ~~ BiltJca1EJ~~bb~~.um~'Wmb'W~ , 

' < ' ~Q.I dil QJ Q.l .r::::t. oC:il df I CV QJ 

1"il CJ b ~e:J n1';i~~'U1~(1?fl.J("]Vl'BV11'1 n1';i b ';iCJ'U b ';je:J-:J n1';ibi1CJVle:J~" n~ru~VJ1'1~'U~n';i';il.J"1l e:J'I 

t!m~CJ'Ui'U~'BCJl.JPln~1U~ 4 1~CJn"ilm';il.Jn1';ib~CJ'U{bb'U'U~'Ub?f1~ 5 .fftJ ';i1l.J~'IPin~1m1l.JI"l'IVl'U 
'II 

1~CJ~e:J t!m~CJ'Ui'U~'BCJl.JPln~1tl~ 4 h'lb~CJ'U1'U'U?f11'1tb~"ll1?f';i';irl fl11"lb~CJ'U~ 1 Un1';iPln~1 2560 

"111tJ1'U 27 l"l'U ~~CJ1~n~11i:i-:Jvh-ife:J~1rl'ru~'~~e:JhJ.n 
'II v 

' ' .<::~~, Q..l V .c:::rl ..:::::'11 .:::.1 dil I Q..l V i.l .<::Ito 

"il1 n~ (11"iJ CJ'U m ';jCJtJVl b ';jCJtJ b ';je:J-:J n1';ibl1 CJVle:J~" n~ru~Vl1'1~'U'Bm';il.J ~1 CJn"il m';il.J 
' 

n1';ib~CJ'Uibb'U'U~'Ub?f1~ 5 .fftJ ~m1l.l("]VJBL!m~CJ'Ui11"l~bb'U'Ubtl~mie:J'Ub~CJ'Ubtl'U (10.56 ±3.51) bb(l~ 

\"1::: bb 'U'Ubtl~ CJ'\if~'l b~CJ'U btl'U (24. 89 ±4.81) bb(l::: b~m tl~CJ'U b VI CJ'U';i:::Vd 1'11"1::: bb 'U'U ne:J'U bb(I:::V!~'I b~ CJ'U 

~'U-;h 1"1::: bb 'U'U?fe:J'UV!~'I b~CJ'U"1le:J-:Jt! m~CJ'U?f'ln11fie:J'Ub~CJ'U e:J~1-:Ji11!CJ~1rl'ruV11'1?f~~VI';j~~'U 0.05 bb(l~ 
'II v 

' < v 

b~e:Jvh m';i b tJ~tJ'U b VI CJ'U 1"1~ bb 'U'U~" ~l.J ("]Vl5 ne:J'U bb(l ~VI~'~ b~tJ'U"(J e:J'I1 'U bb~" ~ b i1 e:JV!1 "1le:J'It! m~ CJ'U n~l.J 

~1e:J~1'~ 1 'Ubb~"~ n"il fl';j';jl.J m';ib~CJtJ{ ~'U-J1 1"1~ bb 'U'UV!~'~ b~CJ'U"il~?t-:Jn111"1~ bb tJ'Ufie:JtJb~CJ'UVJnn"il fl';j';jl.J 
'U 'II ' 

1~CJ{e:JCJ(I~"1Je:J'II"l~bb'U'Ue:J~';j~Vfl1'11e:JCJ(I~ 53.25 i:i-:J {e:JCJ(I~ 76.75 bb?f~'ll1n1';i~~fl"i]fl';j';il.Jn1';ib~CJ'U{ 
'II 'II 

b~e:J'I n1';i~1CJVle:J~~n~ru~VJ1'1YrWm';i';il.J 1~CJn"iJm';il.Jn1';ib~CJ'U{bb'U'U~'Ub?f1~ 5 .fftJ ?f1l.J1';ibiCJm~~'U 
' 'II 

~"~l.JfiVJBV11'ln1';ib~CJ'U "1le:J'It!m~tJ'Un~l.ll?i'1e:J~1'11~ ;'lbtl'U 1 tlml.J11?1bltl';i~?f'lrl~~'l11 
"I ' ' 

II il II o.l ~ .c:l 

5.1.2 1"111l.Jn11'VI'U1~1'U~~t'tl.JC)'VI'B'V11·:1n1':ib 'W'U 
iJ tJ I I 

l/ tl .:::.1 Q.J ..:::.1 QJ QJ Cll !I tl d I Q..l ..::1 

1"11 1l.J n11V!'U1Vl1'1 n1';i b ';iCJ'U"1l e:J'I'U n b ';i CJ'UVl'l"ll'U l.JI"l~ bb 'U'U\"11 1l.J n11V!'U1 btl(! CJ b Vl1 n'U btl(! CJ 

bVhn'U 0.468 ;'~~~11i1m1l.lfl11V!'!J1e:J~1'U';i~~'Un"1'~ (medium gain) t!m~CJ'Ui11"111l.Jfl11V!.U1 

Vl1'1n1';ib~CJ'U 1 'U';i~~'U?f'I"'J1'U1'U 2 l"l'Ufl~btl'U{e:JCJ(I~ 7.40 "1Je:J'It!m~CJ'U~'IV!l.J~ bb(l~';i~~'Ut11'Unm'l 
'II 

"'11'U1'U 25 l"l'U fl~btl'U{e:JCJ(I~ 92.59 
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5.1.3 fl11llfl~VI\AVI1~n1~b~frU 

A~ bb 'U'Ufld111fl.:I'VI'U'V11-:I nTH~ tl'UV!Gi'-:1 b~tl'Ubbfl~V!Gi'-:1 b~ cJ'U hJbb~1 30 i''U "1Je:J.:JiJ nb~ tJ'UiJ 

A~bb'U'Ubu~mvhnu (24.89 ±4.81) bbfl~( 24.67 ±4.77) \91111~1~'U bbfl~b~mtJ~t~ubVit~u1~wh:~ 

fl~bb 'U'Un11'VI~?fe:J'UV!Gi'.:J b~tl'Ubbfl~V!Gi'-:1 b~tl'U 1 tJ bb~1 30 i''U V'i'U';hA~ bb 'U'U?fe:J'UV!Gi'.:Jb~tl'U 1 tJ bb~1 30 i''U 

"1Ja.:~irnb~t!'Uhlbb\9ln~1.:~~1n'V!Gi.:~b~tJ'Ue:J~1-:~i1irm11~ty'VI1-:J?f(i~~1~~u o.os bb?t~.:~-;hm1~~n"ilm111 

m1b~t~'U¥ b~a.:~ m1~1t~'VIa~Gim~ru~'VI1-:J~'Uum111 1~t~n"ilm111n11b~t~'U¥bb'U'U~'Ub?f1~ s .ff'U 
" ' " 

?f11J11tl'Vh1-M~ b~tJ'Ui1fl1111fl.:J'VI'U 1 'U~1'Ut:Jfl~11~'VIt'VI1-:J n11b~tl'Ub~tl'U 1~ 

5.1.4 fi1111W.::IVHJ Llil"!le:J·n!m~e.t'U~am~~~ri:im~~~.mTn~e.t'U~ 
'1.1 

m 111-v;.:JV'i eJ 1"il "1J a.:~ir m~ tl'U-&'Uir Li tJ 11 ~ m·nu~ 4 ~i1 ~ eJ n11~ ~ n11?fe:J'U ~1 tJ n"il n1111 

n11b~t~'U¥bb'U'U~'U b?f1~ 5 .fi'U ~1mb 'U'U?fe:J'Um11m111v;.:~V'ia h~~<nJ'U1~'UU1~na'U~1 t1tJ1~ b~'UV!Gi' n 
" 

1 'U 3 ~1'U1~bbn 1) ~1'Um1i1?i1'U~111"1Ja.:~irm~t~'U 1 'Un"ilm111nT~ib~tJ'Un11?fe:J'U 2) ~1'Um~'U1'Un11 

~~m1 b~tJ'U n11?fe:J'U 3) ~1'Um11' ~t:Jfl bbfl~tJ1~ bil'Ut:Jfl t:Jfl n11~ mnV'i'U';h 1~C.J1111e:J tJ '1 'U1~~'U111n 
" 

~61~ bu~ C.J 4.62 ~1'U~i1A1111v;.:~V'ia hmn~61~ ~a ~1'U m1i1?i1'U~111"1Ja-:~1! m~C.J'U1 'Un"ilm111 
' ' 

' ' Q.l q .t:::lil<d 4 I Q.l <V J,l Q q IV 

'Un b 1tJ'U'VI b 1C.J'Ub 1e:J.:Jn11tnC.J'VIe:J~fl n~ru~'VI1-:JV'i'Uum111m tJ n~ m111n11b 1tJ'U1 bb 'U'U 
' " 

~'Ub611~ s .fi'U t:Jf1~11~'VIt11m~t~'Ui1A~bb'U'Ubu~t~na'Ub~t~'Ubtl'U (10.56 ±3.51) bbfi~A~bb'U'Ubu~C.JVIGi.:~ 
b~CJ'Ub U'U (24.89 ±4.81) bbfl~b~e:Jb U~C.J'U b Vi tl1J1~W;h.:~A~ bb 'U'Urle:J'Ubbfl~V!Gi'-:1 b~CJ'UV'i'Ul1 fl~bb 'U'U61e:J'U 

V!Gi'.:~ b~ C.J'U"1Ja-:~11 m~ C.J'U 61.:~ n'i1 n a'U b~C.J'U a ~1-:~i11! t1611 ~ ru'VI1.:!61~ ~~1~ ~u o. os 611.:~ b tl'U 1 tJ \91111 " ~ 

aamtl'U 5 .fi'U 611.:~1'U.fi'U\9le:J'U~1-:J 6) A11~61¥1-:~m11161'Uh vh1-M11m~C.J'Ubfi~m111e:JtJ1n¥aC.J1m~'U 
I " " 

~.:~r\'1m11m~l'i''U1-M11n b~tJ'U 1Ji'fi~ "li1 t1 b V!~airn b~tJ'U 1 'Un11~.:~ be:J1rl1\9le:J'U~EJ'-:~1~A1e:J'UAf111 1 'U~.:J~ 
' ' 

irm~t~'UA11"il~¥ ?i.:~b61~11iJn b~tJ'U~111tl'Uvl1-:J1'Ub tl'UVi11b ~m1111~\9111"il61e:J'U 1 'Un11V!1rl1\9le:J'U ~.:~ bbfl~ 
" 

~.:~ bn\91 n11 bb61~-:~m111fi~ b ~'U"1le:J.:Jirn b~tJ'Ubbfl~ n11inm11 b ~m.111 tJ?im1m1~61e:J'Url1\9le:J'U 1-Mb 1f11 
" 

11m~t~'U 1 'Un11fi~.rra61-:~~C.J bbfl~\9lfle:J~"il'Ubbnuty'V!1~1.:~ 11-Mirm~t~'U 1Jla5u1 tJ 1-Mrl'1~1n~A1111V!~e:J 

1-Mu m~tJ'U 1 iu1~?f'U n111th~11"1J a.:~ \9l'Ub iJ'U~'Uti1'U 1 'U m1a6u 1 tJ fl1111fi~11'U tJ a~V!~a bb 'U1 fi ~ 
"' 

11m~t~'U 1J1i1m1L11m111¥~1Jl~u 1 tJtJ1~t1 n\911 oUV!~e:J"1lC.J1 t1 b tl'UA1111A1111TI VI~ b~aun b~C.J'U 1Jl~u~~ 
" ' " 
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~~uu lil·rvh 1 ~'11m~tJ'U 1~b~tJ'Ui i11Bm?tf1'U~u m~bbntlt1Jvn1 Vl~.h i~m,pru1n1~bbG'l~m~ bbm -v 

tlt1JVl1 ~G'le:J~Pil'Ufl'U~'Ufl11~fl Vl~ 1 ~b tl'U'lh~ 1tJ'1l11 ~1~~-:~ m~~~'~n1~b~tJ'UV~w1in"ilm~~ 
fl1~b~tJ'U~bb uu~u b?f1~Vl1 5 .fr'U ijm~~l'lfl1~b~tJ'Ufl1~?fe:J'U~m-:~1'11~ ll'l(l'lh~?t-:Jrl?fe:JI'lfl~e:J-:~nu 

~ ' 
b i!e:J'Vl1 1M nfil'l bbG'l~ bbm -vtlt1JVl1 ~ 1-:~ 1 m~ m~u1'U m~V11-:~iV1 tJ11"11?tl'l~"il1n n1~G'l-:~i]m.Jl)'l1'~ "il ~-:~ 
"1htJ1~~\9lJ'U1fl11~~m1~?11m~(l-ve:J-:~~b~tJ'Ubnl'lm~b~tJ'U~ e:J~1-:J~11'lb~1 bnl'lm1~~fl11~boii11"il~ 

'U 'U 'U 'U 

fl-:JVJ'U ~-:J~G'l~m-Jm1~~Vl~Vl1-:Jf11~b~tJ'U 'lh~~VlTim~fl1~b~tJ'Uf11~?fe:J'U bbG'l~btll'l1Bm?t1 ~~ b~tJ'U 1~vh 

n"iJm~~~1tJI'l'Ube:J-:~ ~-:~~G'l1~'11m~tJ'Ubnl'lm~b~tJ'UTI~B~1-:~ijtb~~VlTirn~ (Pi''U?t.U~ i'1l1 b"i111, 2559) 
~ 

~-:J?fe:JI'lfl~e:J-:Jfl'U ?1~~1'11 b\"11'jj;)i) fl~ (254 7) 1~Pifl'lj1~G'lfl1~ b~tJ'U~b~e:J-:1 f11~~1 tJVle:JI'l~fl'ljt1J~Vl1-:J ' ~ ~ 

~'Uum~~-ve:J-:~'11 m~tJ'U.ff'Ui!tm~Pln'lj1u~ 4 ~1 tJ1 n~mm~~u b?t1~Vl1m1~~ 11'ltJ nci~~1B ~1-:~ b tl'U 
q ~ 'U , 

'11m~tJ'U.ff'Ui!utJ~Pin'lj1U~ 4 i11flb~tJ'U~ 1 um~Pifl'lj1 2546 1 ~-:~b~tJ'U"ilW1i1~ru~1'1liVltJ1~tJ 
' 

Q.l Q.l ~ Q..l I Q.l ..:! .a.! d I V Q.J 

"il-:J'Vl11'l bG'l tJ ~ G'l1 "il tJ ~u 11 ~ G'l ?!~ ~Vl5Vl1-:J n1 ~ b ~ tJ w ~ B-:~ m ~ m tJ Vl B l'l G'l n 'ljtLJ~ Vl1-:J~'U ~ m ~~ 

-v B-:~'11 n b~tJ'U.ff'Ui!utJ~Pi fl'lj1U~ 4 ~ b~ tJ'U ~1 tJl n ~ m m~~u b?f1~Vl1fl11~~Vl6l'-:~ b~ tJ'U?f-:J fl'",hne:J'Ub~tJ 'U 
~ ~ ~ 

e:J~1-:~ij'l1m11r1'ruVJ1-:J?f~~~~~~u .01 bbG'l~um~tJ'U ijb"ill'lfl~~~~e:JiVJml"l1?tl'lflu~~~u?t-:~ '1ltJ1U'Uvl 
v ~ 

~'U~ (2557) 1~~fl'lj1fl1~~\9lJ'U1~G'l61~~Vl~Vl1-:!fl1~b~tJ'Ub~B-:~~il'l Vi'1l -vB-:~'11m~tJ'U.ff'U'tJ~~(l~~fl'lj1 
u~ 1 ~'JtJ m~b~tJ'U~~'U?fB'UVl1-:JiVltJ11"11?fl'l~ 5 .fr'U ~u11~ b~tJ'UiJ~G'l61~flVJ~Vl1-:Jfl1~b~tJ'UVl6l'-:~ b~tJ'U 

~ ~ "I 

?t.:~n11nB'Ub~tJ'U B~1.:~ilum11r1'ru VJ1.:J?t~~vh~~u o.o5 bbG'l~~ b~tJuilfl~ bb 'U'U~fl'lj~m~'U1'U n1~ 
~ v ~ 

., ., ' 

Vl1.:~i Vl tJ 11"11 ?I~ ~-ll'UVi'U ;)1'U ?I-:~ n-:l1 n e:J'U b~ tJ'U bbG'l ~ bb\91 n ~ 1.:1 n'U B ~ 1.:~i1'11 tJ ~ 1 rr ruV11.:~ ?I~ ~vh~ ~u o. o 5 
~ ~ v 

~'1111'11 .WB 1 '1ltJ~1'1l (2558) 1~vhm~i~tJfl1~~\9lJ'U1~G'l61~~Vl~Vl1-:Jfl1~b~tJ'UbbG'l~m1~?11m~(l~1'U 

m~fil'li bm1~~-vB.:~'I1 m~tJ'U.ff'Ui!utJ~Pi fl'lj1U~ 4 b~e:J.:~ n1~~1tJVJBI'l6l fl'ljtLJ~Vl1.:J~'Uum~~ 11'l tJ 
' 

m~~l'lfl1~b~tJ'U~bb uu~u?fe:J'UVl1.:JiVJ tJ 11"11?11'1~ "il1 n m~i~ tJ~u11 TU bb uu m~b~tJ'U~bb uu~u b?f1~Vl1.:J 
~ ~ ~ 

1VltJ11"11Ml~ vh 1 ~um~tJ'UiJrJ~ bb 'U'U~G'l61~~Vl~Vl6l'.:~ b~tJ'U B~1.:~iJ't1tJ~1r1'11J~~~~u 0.05 t!m~~u 

1"1~ bb 'U'U"il1m~~'U'EJB'U 1 '\.JB~~~~'U~~1fl Ufl b~tJ'U~.:J.ff'Ui11"111~ n11Vl1J1VJ1.:J~G'lfl1~b~tJ'UBtJ 1 'U~~~'U?f.:J 
~ ~ ~ 

bbG'l~ Abdi (20 14) 1~Pifl'lj1~G'l6(Je:J.:J fl1~~ l'lfl1~ b~ tJ'Ui bb 'U'U~'U b?f1~Vl1.:JiVl tJ11"11?fl'l~~iJ~B ~G'l61~~Vl~ 

Vl1.:Jfl1~b~tJ'U -vB.:~um~tJ'U.ff'U'lh~(l~Plm~ntJ~ 51'U~1tJi'1l1iVltJ11"11?fl'l~bU'Ub1m 8 61'\.JI'l1Vlbl'ltJiJ 

nci~VJI'!G'l e:J.:J~I'l m~ b~ tJ'U~ bb uu~u b?f1~VJ1-:~iVJ mm?t 1'1 ~bbG'l ~ nci~rJ1'Url~?fe:J'Ui5m~u~~tJ 1 tJ bb uuvi'1 1 '\.J 
q 'U , , 

iJ l/ I I 
i/ lJ d Q.J d QJ QJ d i.l i.l .c:::rl I QJ ..::::11 

1"111~fl11Vl'U1Vl1.:Jfl1~b ~tJ'U-vB.:J'U m ~tJ'UVl.:J'1l'U ~1"1~ bb 'U'Url11~f111Vl'U1 b:jlG'l tJ b Vl1 nu b:jlG'ltJ 

bVhn'U 0.47 ~.:J~I'll1iJI"l'J1~n11Vl1J1BtJb'U~~~'UflG'll.:J (Medium oain) ~1?fl'l 0.34 bbG'l~?f.:J?fl'l 0.72 
'U ;::, , '\1 q 

., ., 
'11m~tJ'Uilm1~n1'JVl1J1~~~u?t-:~ "il1'U1'U 2 rl'UbbG'l~~~~unm.:~"il1'U'J'U 25 rl'U ~.:~.Um1~n11Vl1J1 

~ 
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VJ1-:Jfl11b~tJ'U"1.1e:J·ru n b~tJ'Ubb~!;l~'Uflfl!;j~~ilfl1111 bbl'l n~1-:~ n'U 1 Ul'1111fl1111?111111t:l1 'Ufl11b~tJ'U~ bbl'lb 'U 
' 'U 

1~~'U.ff'Ub~tJ'Uilm111nTJV!'Ii'1e:JtJ'1 'U1~~'Unm-:~ ~-:~db 'V'i11~n~ m111rn1b~tl'U~bb 'U'U?i'U b?f1~ s .ff'Ub iJ'U 
'U 'U 

rn1~~rn1b~tJ'U~~b ti'U~ b~t~'Ub tl'Uf'l'U~nm-:~irn b~t~'U hl'b tl'U~!;l-:~ile:J 1 'Urn1tJ nlli\ ~111r1''U bvle:J'U 1 'Umi11 cu 'U \.1 'U d.J q 

vh 1 Vf'!!m~tJ'U bn~rn1b~tl'Un tJ'V'i~e:J11 61 n'U bb!;l~iltJ n~11~'UiS~~~m Yle:J'Ubb!;l~f11~?fe:J'UeS-:~?te:J~ fl~e:J-:~ cu I ':,..,1 cucu 

n'U~.fl1'V'i1 'V'l111'11 (2ss7) 1~v11rn11~tJrn1Yr~'U1e-l!;l~11'1VltV11-:J n11 b~tl'Ub~e:J-:~ ~11'1n'U~-:~ bb 1~~e:111 

~1 t1 rn1~~rn1 b~ t~'U~ bb 'U'U~'U b?f1~1VJ t11 m?t l'!{~b ti'U n11fi~i bfl11~~ 'V'i'Ul11tJ bb 'U'U n11~~ fl11b~tJ'U~ 
'U 'U 'U 

bb 'U'U~'U b?f1~~ b ti'U m1fi~i bfl11~~1 'UVJ n.ff'U"l.le:J-:1 rn1~~ rn1 b~ tJ'U ~~?1111111:1~ ~'U1 e-J !;l ~11nVJBVJ1-:J 
' 'U "I 

fl11b~tl'U"1Je:J-:J~ b~tl'U 1~ i!.&'UI'le:J'Ufl11~~fl11b~tl'U~ 5 .ff'U 1~bbfl .ff'U?t~1-:Jfld111?f'U h .ff'U61111~fl'UV!1 
'U 'U 

.ff'U?t~1-:~f'11e:Jfi'U 1 tJ ~'U e:1.fhh1 tJ m111~ bb!;l ~.&'Uu 1~ bil'Ue-J!;l 1tJ bb 'U'U rn1 b~tl'U ~dilri1th~l;1VJ5 .n1'V'i 
'U 'U 'U 

E1/E2 bVhn'U 78.73/82.44 vl11Vl~b~tJ'UiJe-J!;l~11f'IVJtV11-:Jfl11b~tJ'UV!~-:Jb~tJ'U (37.10±1.79) ?f-:Jfll1 
'U "I 'U 

e-l!;l~11t]VltV11-:Jfl11b~tJ'Ufle:J'Ub~tJ'U (19 A 7 ±2. 91) (p < .05) bb!;l~iJfiJ111tl11VI111Vl1-:Jfl11b~tJ'Ue:J~1 'U 

1~~'Ufl!;l1-:JV!~e:J1~~'U~-:J ( <g> = 0.69) 

fl~ bb 'U'U m 111 fi-:JVJ'UVJ1-:J rn1 b~ tJ'UVI~-:~ b~ tJ'U bb!;l~V!~-:J b~tJ'U 1 tJ bb~1 30 l'U"l.le:J-:~'1! m~t~'Uil 

fl~bb'U'Ubu~mvhn'U (24.89 ±4.81) bb!;l~ (24.67±4.77) 1'1111G'11~'U bb!;l~bdmtJ~tJ'UbVitJ'U1~VI11-:~ 

fl~bb 'U'Ufl11Vl~?fe:J'UV!~-:J b~tl'Ubb!;l~V!~-:Jb~tl'U 1 tJ bb~1 30 l'U 'V'i'Ul1 fl~bb 'U'U?fe:J'UV!~-:Jb~tl'U 1 tJ bb~1 30 l'U 

"l.le:J-:Jum~tJ'U hibbl'lfl~1-:J~1flV!~-:Jb~tJ'Umh-:~il'!!t~6111"1qJVJ1-:J?f~~~1~~'U o.os b~e:J-:J~1fll1fi~m111fl11 

b~t~'U~ bb 'U'U ~'U b?t1~ s ~'U b tl'U fi ~ m111~ 1 Vi'~ b~ t~'U?t11111m .U 'U f'l'U~ fl!;l1-:1"1Je:J-:~ n11 b~t~'U f 
'U 'U 'U 'U 

il m~'U'J'U rn1~ ~ b~t~'U b tl'U~fi~!;l-:~ile:JtJ nu~ bb!;l ~Pi mnfi''Ufl11 e:1 ~1-:~il1~'U'U ~1 t~ fi~ m111~V!mn'V!!;l1 t~ 
'U 'U d.J 

1 Vf~b~tJ'U 1~~-:~ bfl~'~ 61111~1'111~?fe:J'U~1tJ15rn1~1-:~ 61~'1.Jv111 Vi'~ b~tJ'Ubfi~fl1111b .rr1 h bb!;l~bfi~m1-r'U~ 
'U I cu cu 

?tmu'U?i-:~b?t~11fl11?fe:J'U1VJ tJ1f'11?tl'l{bb!;l~b Vlflb 'U b!;l~ (2546) eS-:~?te:J~~mn'U -r"1lm'V'i1 ~'UV11'Um 
' 

(2558) 1~v1'11~tJfl11~~'U1e-l!;l~11t]VltV11-:Jfl11b~tJ'U b~e:J-:1 1~'U'U~1-:Jfl1tl11'4~~ bb!;l~~l'll ~1 tlfl11 

b~tJ'U~bb'U'U~'Ub?t1~ s ~'U 611V!-r'Uum~t~'U~'U~'Bt~11Pin~1tl~ 2 e-J!;lrn11~t~'V'i'U'hfi~m111rn1b~tJ'U~ 
'U 'U 

1'1111 bb 'U'U~'Ub?f1~?111111t:lvl11 Vf'l!m~tJ'Ufl~11 btl-:! tJ1'U nm-:~ Be:J'U ilfl~ bb 'U'Ue-J!;l~11t]VltVJ1-:Jfl11b~ tJ'U 

V!~-:Jb~tJ'U ?l-:Jfll1ne:J'Ub~tJ'U e:J~1-:~il'l!t~6111"1ruVJ1-:J?l~~~1~~'U o.os bb~hJbbl'lfl~1-:Jn'Ufl~ bb 'U'Ufl1111 
'U ~ 

fi-:!Vl'U"lle:J-:J n11 b~ tJ'U~1~~'U'I! t16111"1 f1! o. OS ~1mb 'U'U?le:J'U m11m111~-:J'V'ie:J h'V'l'U'h'IY m~t~'Uilm 111 

Yl'-:!'V'lBh~Bfi~fl1111fl11b~tl'UI'1111bb'U'U~'Ub?l1~Btlb'U1~~'U111fl bb!;l~ l'Ui?l1 flB-:Jb?l'U (2558) Plfl~1 
'U 

e-J !;l ~111]VltVJ1-:J fl11b~ tl'U fl1111fi-:!Vl'U 1 'U fl11 b~tl'Ui bb!;l~ b ~ 1'1 fl ~ ~ B fl11 b~ tJ'Ui"1l1~11Vl tl1 b~B-:1 B1tu1~ fl1 
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' ~ 
Q.J 0 Q.l Q.Q Q ClJ .<:::j Q.l I Q I tf I c:li Q.l 

'UEJ?I11"lfYV11\I?It:li?IVI1~~'U o. 05 'U eJ mn n'UEJ\IV'l'U111"111~ 1"1\IVI'U'Iffi\1 m1 b 1EJ'U~\I m1 bf1ru6f'leJ E.ll\I~'UEJ EJ ~ 

ri1~fYV11\I?Iil~vb~~u o.os 

5.2.4 fl11liW.:JV'lv b:ij"!JeJ.:JcW'n b~fl'LI~vn1';i:ij~fi:ijf1';j';j:I.Jf11'H~fl'LI! 

1"111~~\IV'leJ 1"1l'1JeJ\ItJ f)b~EJ'U.ff'U~li EJ~~ m~1tl~ 4 ~:W19ieJf111~~ f111?1eJ'U~1 E.Jn"'l m1:1J 

f111b~EJ'U~bb uu~u b?l1~ 5 ~'LI "iJ1f1bb 'U'U?IeJ'Um~m1~~\IV'leJ h~~~'t.J1;'U'lh~ ne1u~1 mh~ b~'U'Vl~ n 
" 

1'U 3 ~1'U 1~Lbri 1) ~1'Um1:W?i1'U~1~'1JeJ\11!m~EJ'Ub'Un"iJm1~f111b~EJ'Um1?1eJ'U 2) ~1'Um~u1'Uf111 

~~f111b~EJ'Uf111?1eJ'U bb(;'l~ 3) ~1'Uf111l~t:-J(;'lbb(;'l~'lh~b:W'Ul:,J(;'ll~EJ11~eJE.Jl'U1~~'U~1f1~?1~b~~EJ 4.67 " , 

(;1\I:UmJ nu~"iJ~ \1 ~ b~EJ'U1~v\'1\11'Ub tl'UVi~v\'11 Vi'~ b~ EJ'U 1~ bb?l ~\11"111~ ~ ~ b ~'Ubb(;'l ~ n~1 bb?l~\1 eJ eJ n 
~ " " 

:W~'U \?1 eJ'U f111?1 eJ'U ~ b 'Vl:IJ 1 ~?I~ b oif 11 "iJ ~ 1 EJ :W ~ eJ f) 11?1 eJ'U ~ 'tl1 ?I'U 1 "iJ bb(;'l ~'Vl(;11 f)'Vl(;'ll EJ 15 f111l ~ bb(;'l ~ 

'lh~ biJ'Ut:-J(;'lf111b~EJ'U~'Vl(;'l1 f1'Vl(;11EJ15muri1 u tl'U f111~~ rhm1~ f111 b~EJ'U~eJ ~1\1?1~1 b?l~eJ v\'11 Vi' 
" " 

' ~ 

ViL~EJ'U~1E.ll!J~mm1b~EJ'Ui:Wt:-~(;'lf111b~EJ'U~Ofi'U"iJ1f1b~~ ~eJEJ(;j~ 32 tYm~EJ'U~eJEJ(;j~ 75 :Wm1:1J 

~\IV'leJ h nu n11~ ~ m1 b~EJ'U~bb uul' f'l~ m m1 b~ EJ'U~ 11 m~EJ'U~eJEJ(;j~ 1 o V'l'Ul1 f111?1eJ'Ubb uu~~ 
" ~ " 

f111 b~EJ'U~vl 11 VltJ f1 b~ EJ'U 1~-r'UI"l11~ ~eJ ~ 1\IV'leJ b ~ E.J\1 bb(;'l~tJ f1 b~ EJ'U~\IVleJ\I:WI"l~ bb 'U'U b~~ EJ "iJ1 f1 f111VI~?IeJ'U 
" " 

1~~um1ll?l1ll11t:l?l\lbvhnu 1mJ(;'l~ 85 bb(;'l~ Tn~ P~~1V'lB (2558) m1~~'U11"111l.l?l1m1t:l~1'U " , 
t( II I I 

m1~~i bl"l11 ~t·hb(;'l ~ t:-~(;1 ~l.l~VI5VI1\I m1 b~ EJ'U'IJ eJ\ItJ m~EJ'UoU'U~tJE.Jl.l~ m~ntJVi 6 b~eN m1ci1 EJVIB~ 
~ 

Q.l V i.l Q. q iJ' Q.l Q,.l .<::11 i.l Q.l Q.Q.J I 

(;'! n~ru~VI1\IV'l'U~ m1~~1 EJ~~ n"iJ m1~ n11 b 1EJ'U~ bb 'U'U1!) "'l ~ m1 b 1EJ'U~ 5 'IJ'U t:-~(;1 f1111"iJ EJV'l'U11 

'l.l1~~VI5n1V'l'1Jm~~n"iJm1~~1'Ut:-~(;161'~~VIiVI1\Im1b~EJ'U:Wri1bvhnu 84.34 1 80.04 ;\ILvhnuLnrusVi 

~1\?11:01'U~~'~H 'l.l1~~VI5mV'l'1JeJ\1'1J~n':ilm1~ ~1'Um1~~iLm1~~:Wri1whnu 84.34 1 62.oo ;\1~1 
~ , 

f1l1 bf1fi!svl~~\11ltJf1 b~E.J'U:Wt:-~(;1~~ ~VIiVI1\If111b~ EJ'Ubb(;'l~l"l11~?11~11t:l1 'U f111~~1 bl"l11~~'Vl~\lb~EJ'U~\I 
n11neJ'Ub~EJ'UeJ~1\I:UtJEJ611ri'tyVI1\I?I~~Vi1~~'U 0.05 bb(;'l~:Wm1~rl11'VlU1VI1\If111b~EJ'U bb(;1~~1'Uf111 

~~1 bl"l11~vieJ ~1 'U 1~~'U f)(;'ll\ltJ f) b~ EJ'Ui11"111~oW\IV'leJ h~ eJ f111 b~ EJ'U~1 EJ'IJ~ n"iJ m1l.l f111 b~EJ'U~eJ ~1 'U 
\I <I 'U 'U 
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5.4 -li'mfii'I..!Vbb '1..1:: 

5.4.1 -li'mfii'Utlbb '1..1::1 'UnT~:5'~nTn~EJ'Uibb'lJ'U~'Ubfil1:: 5 .ff'IJ ... 
5.4.1.1 1 'Wm'a~~n"ilm'a~nTH~crufl 'U .ff'U~~1-:~m1~~'U 1"il fl'a fl111-b'l'l1m~~~'U 1"il 

~ ~ 

~n1~-:~bn~~'UB CJ1 'U"Uru~J'IJ"il~vh 1 'IX'I!m1CJ'W bn~fi11~~'U 1"il m1~B CJ1n~B CJ1m ~'U ~1n~'Wbb~~ 
~ ~ 

'1111 'IJ?im~'U'J'Ufl1161111"ilm'J"il~B'Ufi'J1~ 1 'IJ 
~ 

nTvhn"ilm'a~ 1 '1Xi1fl11l.lb'V1~1~~~ bb~~'V'Im'VIm~ .. 
5.4.2 ob'mfii'Utlbb 'IJ::1'1Jm1v'h1:5'EJfli'.:J~e~hl 

5.4.2.1 fl11i1m1~~m1b1CJ'Wrl~CJn"ilm'a~~bb uu~ub~1~ s i'W1 'U'a'I.Jbbuu"U~n"ilm'a~ 
\1 '\J \1 'I 

1 'U'VI'I.bCJfl1'ab~CJ'U~~'U 61 ~'J~tl'U fl1'a\?l'a'J"il~B'U~ L 'U~~"UB-:J'I!flb~CJ'U'VI~-:I"il1fl~~fl1'ab~CJ'U~ ~ I ~ 

5.4.2.2 fi'J 1i1 n1 1 bb 'Vl 'afl n11~ nVi' n ~~ n11 fi ~1 bfl 11~~1 'U bb~ ~ ~ b d B'VI1 11~~-:~ 
b'IJ~CJubViCJum1~fi-:~'Vl'U 1 'Wm1fi~1 bfl11~~ bb~~fl11~fl11'VI'li'11 'Ufl11b~CJ'U 
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1~f11'jPim~n: tJ-r"1HlJ1~~rhJ'ruen~ 611"1J11"1l1~hi'VltJ1 b&"d61~Yr'UuP1161~{ lJVI1i'VltJ1~tJlJ~~61 
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~b ~tl1"1l1ty: 1 '!Xr\'1bb'U~'LJ11 'U~t\Ji11'\~bl"l~B-:JiJB bb UU'V1~61B'I.J'J~t:-161~l.J~'Vl~'Vl1-!lf111b~tJ'U 
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1')::; bb 'U'U 18-20 

l'l:::bb'U'U 14- 17 

1')::; bb 'U'U 10- 13 

f)::; bb 'U'U 0- 9 

"' d 'III'IJ1'VI 

mu1u 

mi11 • 
(4) 

"" ~:W1fl 

"" ~ 

~vHf 

fl111J 

(4) 

m':iurutb-:~ • 

(20) 

.. 
'VIfltHI.:J bt'I'Fil 

~111 Vl'Lib1i'11(4) 

(4) (4) 

~-:!"11€1 ..................................... J~\J':i:::biJ'U 
'IJ 

........... ./ ............ !. ........ . 

ijbnru'fl1\1fl:muwil1nm~~~bn~vu)~m~:wm~'Vl~~Hl~ fie:~ 

D bnruevi"m':ib~fl:::bb'U'U 4 A:::bb'U'U bi1mrm~CJ'UbbG1~'1~(]&im':i:w~1:w~l'i'mm':ibU'U'lh:::"i11 G1~1b61:WB 

D bnruevi"m':i1~fl:::bb'U'U 3 A:::bb'U'U b~mrm~CJ'Ubb?t~'~~(]&im':i:w~1:w~l'i'v-:~m':ifiB'U~1~"il:::G1~1bG1:Wv 

D bnruevi"m':i1~fl:::bb'U'U 2 fl:::bb'U'U b~mrm~CJ'UbbG1~-:J~(]&im':i:wm:w~l'i'mm':ifiB'U~1-:~,Je:~CJ 

D bnruevi"m':i1 ~fl:::bb'U'U 1 A:::bb'U'U b~mrm~CJ'Ubb61~'1~(]&im':i:wm:w~l'i'v.:~m':i,JBCJ 



l.nTnbU.:JVI'IhvlmEJ1u 

ml:w • 

3.fl1'i'Vhfl1'i'VlflgjiNI'l111 

~ 
"'l'U~vu 

4.tl~Uiim'i'Vlflgjv.:Jb~~lil 

Vl'IJb1gj1 

~111fl (4) ~ (3) 
Qj I 1.1 ~ 
:W n1'abb 'U.:JVI'UlVl 

tl'U€l~Wff(9Jb'iJ'Ul:J 

i(9Jb'iJ'Ul:ifldl:W l'l11:W~'U~(9J'!J€J'U 
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1l.Jl:im'abb 'lJ.:~VItJlvi 

tl'U€l~l.:Ji(9Jb'iJ'IJ 

g..o d tJ d 
~'U~(9J'!J€J'U.:Jl'U .:Jl'IJI'll:W'UVl'UlVl 1'11:W'UV1'U1V1VI'IJ1Vl 1'11:W'UV1'U1V1VI'IJ1Vl 

1'11:W'UV1'U1Vl 
., .. 

VI'UlVl 

tl1VI'IJ(9J bb61::: 

!:lfllli'B-:1 
'U 

e-16ln1'aV1(9161€J.:J 

~nlli'v.:~i(9Jb'il'U 

~:Wlfl 

VltJ1vibtJ'U~1'1J 

1VI(\j 

V1(9161€J.:JI'll:W 

.fful'lv'Ub tJu~1u 

1VI(\j 

tl1VI'IJ(9Jbb61::: 

!:lfllli'B.:Jb tJ'IJ~1'U 
'U 

e-16lfll'aV1(9161€J.:J e-16lfll'aV1(9161€J.:J 

!:lnlli'v.:~i(9Jb'il'U !:lnlli'v.:~bb~1l.J 
'U 'U 

1l.J bb?I(9J.:Jf'l11:W 

fl(9Jb-;1u1umi:w 
' 

viln1'aV1(9161€J.:J 

1l.JI'l'a.:Jm:w.ffui'IB'IJ 

e-16ln1'aV111161€l.:J 

1l.J!:lnlli'v.:~il11b'il'U 
'U 

1l.J?I:::€J1111 
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~ . 
b'iJBVI1th~m:l'Ufllilf1':i'UJnTn~ti'U~i/i 1 

'II 

~\I:U'lli\91~1\1 61 ~B~'U'W 1~n hJ-h~~btJ'W:W'W"et~ ~'ll ~\911 "il~'W'VI~~ "il~ii~n"etru~bu'l'l1~'lleJ\I\9l'WbeJ\I I ~ , , 

bb~~"il~iir111:w bb\91 n ~1\ln'W 1~D'1'11 'W bb~~~'1li1Vl'lJf)\I~\I:U'll1\9lLT'U 1 b "li'W :w'4"et~ bb~~ ~ b ~B'1l1~ "iJ ~:W 
~ n"etru~ 1m\l?f~1\l'lJB\1~1\I m fJ bb\91 n~1\l n'W 1 'IJ VI~B bb~bb~1 'Wb ~B'1l1~ b~WJ n'Wbb~~~fl'W"il~ii~ n"etru~ 
bb\91 n ~ 1\ln'W 1 'IJ fJ m i''W fl'HU~1 bb~ V1 bb Vi'~ di V!"il1 n1 "ll1 u b~ fJ1 n'W'W eJ fl"il1 n-d~ 'lii'lli \91 bb~ ~ ~'llilV! "il ~fl\1 

~n"etru~'IJ1~"il1~tJtfl1 n~11~B ~n'VIm'W~bnV!mEJ''Ifl\1~ n"etru~'IJ1~"ih-YrtJ511 b VliiB'Wb~:w bb~~"il~ b~'W 
' " ' 

1~11~ n"etru~~1\l 1 "il1n~mb~~ bbl!"il~'IJ11 fl!J 1 'W~ fl'VI~B~ n:W~n"etru~fl~1fJn'U'WeJ bbl! ~b tJtJb-dtJ-d 

b tieJ\I"il1fl fl11ri1fJ'VIeJV!~ n"etru~'VI1\I-Yr'Wtm11:W "il1n~mblJ1 'IJEJ\1~ n l'1l1~~fl"et1 bMcn tl'UVI~mnru6Vim1 
' " 

ri1fJ'VIeJV!~fl~ru~'VI1\I-YrtJum1:W'lJB\I~\I:U'll1\9l ~B l'1l1-Yr'Wuf!1?l\914 (Genetics) 
' ' 

-Yr'Wum1:w (Heredity) Vl:wlfJ5\I fl11ri1fJ'VIeJV!~ fl"ettu~'lJe:J\I~\I:U'll1\9l"il1fl~'W'VIti\11 'IJ EJ\I~'WVI~\1 VI~B 
' ' ' 

"il~ b ~'W111 'W'U1\Ifl#\lm"ilii fl'W~n'l1ii~n"etru~ b~'W(;J:Wb VliiB'W~eJ ~n"etru~~mfl~1fJtl'U bblJG/1\1~ n"etru~ 
~1\1 61 b'VI~1.n"il~t1fl~\1~1'W"il1fl ~mblJ1'1J EJ\I~fl1~ VI~€J~\1~1'W"il1flfl'W~'WVI~\11'1JEJ'\Ifl'W ~'W~B1'1J b11 I \1 'll , , 

b~fJn~n~ru~ ~\lfl~11l1 ~n"etru~'VI1\I-Yr'Wqm1lJ (genetic character) 1 'Wfl11Yi"il11ru1~fl"etru~~1\l 1 

11~n~ru~ 1V1 btl'W~ n~ru~'VI1\I-Yr'Wum1:wLT'W "il~~B\IVi"il11ru1V!mfJ 61 ~'W Vl'ie:J'VImfJi1mfJ b 'l'l11~ , I , , 

~n"etru~'VI1\I -YrtJqm1:W'U1\IeJ~1\IeJ1"il 1lJ'IJ11fl!J 1 'Wi'W~n bb~m"ili.J11fl!J 1 'Wi'W'VIm'W 1~ 

~u-YrtJq n~11~B bdmnV!m1'1J~?t'WTI1~VI11'1b61m~1 "ll 'lJeJ\IbblJbb~~B~~'lJe:J\I~e:J ~n"etru~~1\l 1 'llm~B 

bb~~ bbl!"il~ri1fJ'VIBV11 'IJ EJ\1~ n 'lJeJ\I~'Iii'll1\9l~?f1:W11t1ri1fJ'VIe:JV!"il1fl'U11'1'l'U1~1 'IJ~~ n'VIm'W b -dtJ ~n"etru~ 
'U .. , \1\1 

~'W"il:wnl~\1 ~'W"il:Wfl\911\1 (;J:WVIEJflflfl (;JlJ\911\1 Vlil\I\911~'Wb~fJ1 Vlil\l\911?fe:J\I~'W :W~ntl! 1l!:W~nt:w 
" " 
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~bb~n~1\lfl'W ~\lb~tJn~n'ljru~~bb~n~1\lfl'W'd11 fi11:Wbbth~'W'V11\IoW'W5n1"j:J.J (Genetic variation) 
' 

"il1bb'Wn1~ 2 tb~bJl'VI fia 

1. ~n'ljtw~'VI1\IoW'W5n1"j:J.J~iim"jbbt.h~'W~mtia\l (Continuous variation trait) bU'W~n'ljtw~ 
' 

'VI1\IoW'W5m"j:w~ii fi11:W bb~ n~ 1\IViGl ~-w a tJ hJ611:J.J1"jtJ bbtJ nfi11:W bb~ n~ 1\11~ a ~1\loU\91 b "il'W ~ nt1 nfiTUfi:W 
' 'IJ ' 

61~Ufllf1!1 "lJa\lfi'W tJ~:w1ruu1'W:w"lJa\ll'1 t.J~:w1ru VlambGl~~:,m 1 'U'W"ll btl'W~'W ~n'ljru~~\lmh1611:w1"jt1 

m1"ill\911m 'Wb~\ltl~:w1ru~\lb U'W~n'ljru~ b~\ltl~:w1ru (Quantitative trait) bda'W1:W1b~tJ'WmTV'l"il~ 1~ 

<j'IJ"j~~\lfll1 (normal distribution) ~\JJl1'V'j~ 1-2 (n) 
'IJ 

~n'ljtw~'VI1\IoW'W5m"j:w~iim1:w bb~ n~1\lfl'W a~1\loU\91 b "il'W ~ n t1 nm'Ufi:W~1 tJ ~'U'!Ja tJfl 'VI11 ~~'W bb~G1~~1 
, \1 q \1 

6'11:J.J1"jmb6'1\91\laan 1~b~:w~ bbG1~n1"jbbtl"j~'W hi;ff'Wn'lJ~'V!B'V'jGl"lJa\1~\lbb'"J\91~ a:w ~1a~1\l b "li'W m"jii~n~:w 

~n'ljtw~b~\lt:-~:W~VI-U'1t:..nn n1"j~a~'W "il1'W1'W.ff'W"lle:J\IV11!\Im Vlllb~a\91 bU'WI~l'W ~n'ljru~~\ln~11bU'W 
'IJ 

~n'ljtw~b~\lfltwm'V'j (Qualitative trait) bda'W1:W1b~tJ'WmTV'l"il~ 1~mTV'lbbvl\lbbtJnfl'Wb~'WoU\91 ~\1Jl1'V'j~ 
' 

1-2 ("ll) 
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. ... . 
4 u q 

'tiel ............................................................. 'ti'U ............................ b'6'1"ll'VI ..................... . 
Qq 0 

1ti'VI1 

ftaJ1~n 1 "fi'HitJfli''l 

'd ~n~ru::vn.:J 
fl.:J'VIg;'.:JLnVI ,)u wa bb1l 

d ... tJ Ei1 \'! 'Uti.:) m fl1fl 
Yru :m':i':i3.1 'U 

• 

1. b~'U~3.1 Vl~nfln .. 
bVIflflflVI':i.:J 

2.~~3.1 
.. 0 

fl911 

.. d 
flti'U 8] 

3. VIU.:JV11 
~ .. 

'll'Ubflfl1 

flv.:J'ti'u 

4.~nei3.1 
........ 
3Jfln£J3.1 

11lii~nei3.1 

5. fl113Jfl.:) fl.:) 
'U 'U 

.!; 
bVIfl 
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G 

01 d 
fl~ti\JflWill 

~f1 
'U 

= + 

bVI~(:.JG'l ...................................................................................................................... . 

~f1 
'U 

= + 

b Vl\?l(:.JG'l ..................................................................................................................... .. 
' 

01 d 
fl~ti\JflWtl3 

~f1 
'U 

= + 

b VI~(:.JG'l ..•••.......•....•••....•...•...•••.••..••.••...•....•.•....•••••••...........••..••.•...••....................••...... 
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i. 

bb'U'liNn~~vit b~v.:~ 

~n't!tru::'Vl1-!IW'l.ltin'~':i11 • 

fi'1~bbv.:~ L~hJf'11~v'U Vl~m~CJ'W~v'Urhml.ll'ia 1 ud 

86 

1. a6'U1CJfi'J1l.IVIl.l1CJ'1Ja\l~fl~tu::'Vl1\I~'Uum~l.l ~~mwn~'Ja~1\l~fl~ru::'Vl1\I~'Wum1l.ll.l1€1~1\IU€1CJ • • 

61~tl11J11J1'1l€1\lfi'W 

(6) li\'1'U'J'U.ff'U'1J€1\IVI1J\Im (7) ~fl~tu::VI1\1'1J€1~'1J€1\Ibbm (8) ~fl~tu::b~\le-Jl.l~VIU1V-J1fl 

(9) tl~mru~amb"'::V-J"' 1 'U~"Il 
2.1 ~n~ru::vm~'Uum1l.l~i1fl11bbtl1~'WI'im~a\11~bbtl • 
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n. DNA + RNA + Protein 

"ll. RNA + Protein 

fl. DNA + Protein 

\1. DNA+ RNA 

6. b 'V'I'j1~b'Vll111\91~\lb ~e:J11~'W'I11'0J~B~'IJ'U bfl'j b:W b"II:W ' ~ 

n. 'V'I'UV'Wbb~~ Lfl'j1:w 1"11:wm.rt 'WU1bfl~~?l 
~ 

"ll. n1'j'V'I'lJ6'l:W'U1J"lJB\I~'Wbb~~ bfl'j b:W b"II:Wb V!iJB'I.Jfl'W 

fl. ~'Wbb~~ bfl'j 1:w b"ll:wil"il1'W1'W"IJ\9l~fl~1~fl~\ltl'W 
' 

fl. m 'W:Wbb~~~'Wij"il1'W1'Wbvhn'W 

'~· ~n~ru~"llm~\lij~il1lt~nfl1'Ufl:w L\9l~~'Wbb~~m 'W:w 

.. ~ "" 
n. bBII~~b:W\9lb~B\9l"ll11 

"ll. B~~ 

1
., .. 

fl. \9l'Vlnb"11~~ 
' 

~ ' 
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9. t;)1b"ll~~"llB\I~\Iij~il1l"IJU\91Vltl\lij~1'W1'W"IJ\9lbfl'j 1:w b"II:W 2n=4 bnaijn1'jbbD\Ib"ll~~ bb'U'U 1:w 1 'V161i6'l~'W6'l\91 
' ' 

~\lb"11~~1 Vl~~b"ll~~ bb~~ij~1'W1'W bfl'j 1:w L"II:Wb vh 1\91 

n. 2 b&lf~~ bb~~ 2n=4 bbvi.:J 

"ll. 2 b"ll~~ bb~~ 2n=8 bbvl\1 

fl. 4 b"ll~~ bb~~ n= 4 bbvl\1 

\1. 4 b"ll~~ bb~~ n=8 bbvl\1 



1 o. 1 'Wm~'IJ1t.m11bbD\Ib611~~ bb 'IJ'U hJ 1 'V16/J6'1 bdaiim1bbD\IU1 bl"l~ t~6'1b6'l~lil bb~1 t;l1 hJiim1bb LJ\11611 

1'Vl~m~h.J e.J~"il~btl'Wmh\lb 

fl. 1~iim16'1~1\lb~a~:w'D1bl"l~t~6'1 

"ll. 1~iim1-;ij'1~e:J\II'i'1be:J\I"lle:J\I DNA 

1"1. bb~~~b611~~"il~ii"ll'W1~b~:W~'Ub tl'U6'le:J\Ib vh 

\1. -;ij'1'\.J'J'U11"111:w1611:W"il~b~:WbtJ'U 2 bVh 

:W1flfl'"Jl~"il~btl'Ub611~~i1~1 

fl. 1~ii centrioles bb~~ aster 

"ll. hJiib~'W1t~ Mitotic spindle 

1"1. iim1bbD\II'i'1bU~1~ 16111 'Vl~m6/i:w 

~ ~ Q.l I ~~ aA 1 
6'1'\.J"il'\.Jb'Vl'\.J"ll~b"il'\.J ';j~tJ~n11bb'\J\Ib611~~'\.J l"le:J';i~tl~e:J~ ';j 

fl. a'Ub~a{bV'l6'1 

"ll. 1~1bV'l6'1 

1"1. b:WmbV'l6'1 

\1. bbe:J'U1bV'l6'1 

\1. bbe:J'U1bV'l6'1 
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' ' ..::!11 .::::t. 0 ~ 

"U. b~e:Jb~1Jiil1'U1'Ub6fl~~ 

\1. b ~m'IJ~ tJ'U1'\.J~1\I bb~~VI1J1~"UB\Ib6fl~~1 ,Xb'VI:W1~&1:W 
" 

15. fl11bbU\Ib6fl~~bb'U'U 1:w bBGiia iJfl11:Wa1~qj~B~\IiJ~1~B~1\Ih 

n. vh1 ,X~\Iil~1~ilm1b~~qjb~'U 1~ 

"U. vh 1 ,XiJb6fl~~1 Vll1'VI\?lbb'VI'Ub6fl~~~"l111\11 
' 

f1. bbU\Ifl#\lb~tJ1 1~b6fl~~1VIlJ 2 bGfl~~ lil'1'U1'Ubfl1b:Wb6fl:W~\11~\Ifl~\IVI~\I 

"U. bbU\Ifl#\lb~tJ'J 1~b6fl~~1VIlJ 2 bGfl~~ b'VIijB'Ub~:W'VIf1'1J1~fl11 
' 

fl. bbU\1 2 fl#\11~b6fl~~1VIlJ 4 bGfl~~ iJiiJ1'U1'Ubfl1b:Wb6fl:W~\11~\Ifl~\IVI.Q\I"UB\Ib6fl~~b~:W (n) 

\1. bbU\1 2 fl#\11~b6fl~~1VIlJ 4 bGfl~~ b6fl~~1VIlJ~Iil'1'U1'Ubi"l1b:Wb6fl:Wb'Vhn'Ub6fl~~b~:W (2n) 

bGfl~~,VIlJ m~~~~lil'1'U1'U'lJ\?lbfl1b:W b6fl:Wb'Vh1\11 
' 

f1. n=2bfl1b:Wb6fl:W "1.1. 2n=4bfl1b:Wb6fl:W 

fl. n=8bfl1b:Wb6fl:W \1. 2=16bfl1b:Wb6fl:W 

1. BG1~ 2. 1-d 
' 

3. bGfl~~b~\?lb~B\11"1.111 4. bGfl~~~'J'VItJ\1 

f1. 1, 2 "1.1.2,3 

fl. 3, 4 \1. 1, 4 

® 
A B c D 
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fl. 1l.J1'Vl"ii6'l bb~~ A=Metaphase, B= Telophase, C=Anaphase, D= Metaphase 

"11. 1l.J1'Vl"ii6'l bb~~ A=Metaphase, B=lnterphase, C=Anaphase, D=Metaphase 

92 

fl. 1l.J1e:J6ii6'l bb~~ A=Metaphase-11, B=lnterphase-11, C=Anaphase-11, D=Metaphase-1 

\1. 1l.J1e:J6ii6'l bb~~ A=Metaphase-1, B= Telophase -11, C=Anaphase-11, D=Metaphase-

II 

20. ie:1 11ilvh 1 ~m~bbD\Ib611~~ bbuu 1l.J 1e:J6ii6'lbnlilm~bb thil'<tJ"Ile:J\I~m~ru~ 1 'U~'U~fl 

1. i1m~b~l.l~'<il1'U1'W 1fl~ 1l.l 1611l.lBflVl'ti\lb vh 

2. i1m~~1l.JI9i'1n'U 1 'VllJe:J~1\1~6'l~~"lle:J\I~'U 

3. i1m~~lil~1'U1'U 1fl~ 1l.J 1611l.J b 'Vl~e:Jfl~\I'Vl~\1 

4. bnlilfl~e:J6'l61i\11m1e:J{~~w;h\11~1l.J 1~n6'l1fl~1l.J 161Jl.J 

fl. 1 bb~~ 2 

fl. 1 bb~~ 3 

"11. 2 bb~~ 3 

\1. 2 bb~~ 4 

21. m~bbD\Ib611~~bb'U'U 1l.l 1 V161i6'l bb~fl~1\1~1fl1l.l 1e:J61i6'le:J~1\I b 

fl. 1l.l1 'V!61i6'l1 inm'W1'Ufl';h1l.l 1e:J61i6'l 

' 'IJ 

"11. 1l.J 1 'V161i6'lbtl'Um~?l~1\lb611~~~uw'U51l.l 1e:J61i6'l6'l~1\lb611~~~1\lm~ 
' 

fl. 1l.J1'V161i6'l11i1b611~~1'VllJ 4 b611~~ 1l.J1e:J61i6'l11i1b611~~1'VllJ 2 b611~~ 

\1. 1l.l 1 'V161i6'l1lJi1m~ 161Jbb'UtJ61i6'l1flbbe:J6'll.l1bb~~fl~e:J6'l61i\11m 'Je:J{ bb~1l.l 1e:J6116'li1 

22. 1l.l1e:J61i?f II b'Vli1e:J'Wfl'Ufl1~bbD\Ib611~~bb'U'U1l.l1'Vl61i?f1'Wie:J11il 

fl. i1m~bi1fin'U"Ilm1~1l.Jn6'l1fl~1l.J 161Jl.J 
'IJ 

"11. i1m~-.il'1~e:J\119i'1"1Je:J\I DNA rle:J'Ufl1~bbtJ\Ib611~~ 

fl. b611~~~fl~bnlil;'Ui1-.il'1'U1'U1fl~1l.J 1611l.JbU'U 2n 
'IJ 



fl. il;JFJrua 1 VJI11'<il~b~tJ.:~~-ntl'W?t1tJm'Jb~tJfl11 'V'le:J~1"1l~ (Polysome) 

"ll. '<il1fl.fl1'V'l~.:Jfl~1'J'IJ1~fle:JU~'JtJil'JFlrue:J 1VII11 4 1~b~fl~ 
' 
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Fl. m-a b~tJ.:~n'U"lJ a.:~'W-mffia 1 Vll11 bn~~'U-a~vd1-:~Vl:W'Y'la?t b 'Y'll'l"lJa.:~'W'JFlrua 1 VI~Vl'd.:~nu'Vl:W1eJ~-a v v 

afl6BG'l~a~~FlT~ua'W~1bb'Vltl.:~~ 5 "lla.:~J1mG'11 'UBfl'W'mrua 1 VJI11Vl~.:~ 
v 

.:~. 'W1F1rue:J 1 Vl~iJJ11'11G'lbU'Ubbfl'U'Vl~fl n1 'W1m~1!?tbU?fe:J~~Fl1~Ue:J'W~1bb'VltJ.:J~ 1 "lle:J.:JJ11'11G'l v 

"ll. nucleotide flG'llt!bU'U polynucleotide ~'JtJoW'U5~1eJ1~1b'<il'U 

Fl. ?11tJ DNA '<il~iJ'I.JmtJ~1'W'Vl~.:JbU'U 3'bbG'l~Bfl~1'W'Vl~.:JbU'U 5' b?f~e:J 

.:~. phosphodiester bond b~e:J~1~Vll1.:J'Vl~'Y'le:J?Ib'Y'll'l"lle:J.:J C ~ 5' "lle:J.:JJ11'11G'11'W'W1Flffie:J 

1 VI~Vl~.:JnU'Vl:W1eJ~1e:Jfl6BG'l"lJB.:J C ~ 3'"lle:J.:JJ11'11G'1Bfl 'W1Flffie:J 1 VI~Vl~-:1 
v 

25. oVB1~~e:JUVIU1VI'Vl1J1~"lle:J.:J RNA 1'W~.:JiJ~11'1 

1. bU'Wmri''IJ-a~fle:JU"lle:J.:J "lle:J-:1 DNA 

2. Fl'JUFl~fl11vl1.:11'U "lle:J-:1 DNA 
' 

fl. 1 

"ll. 2 bbG'l~ 3 

Fl. 3 

.:!. 1 bbG'l~ 2 

(semiconservative) 

fl. DNA ~'U 1 V!:WiJ~1'U'J'UbVhnu~'U'Vlmb:W 
' ' 

Fl. 1Fl1.:!?1~1.:J"lle:J.:J DNA 1 'U~'UG'lflb'VliJe:J'U~e:J'Vl~mb:WVJfl'IJ1~fl11 
' v ' 

.:!. DNA 1 'U~'W1 V!:WiJa.:~f>l'IJ-a~mJU"lle:J.:J DNA ~'Urle:J'U'IJ~'IJ'Ue:J~Fl~.:J'Vl~.:J 
' ' v 



n. DNA ~eJ\Ib ~:u'iilTt..rru 1mvm:U~ n'l'lru~ b vr:Ut~'Ub~:u 

"11. DNA b'iJ'U?f11'iiJTVCln hJ1~'U~ffi:Ub~m'WU1V11 vrru . "' 

...:::11 ~ q <C::It. Q.l 

"11. fi11:Uf1"1leJ\In11bnl?lCJ'U:wlb'V1'1l'U 

fl. n11'iil1~eJ\1~1beJ\1"1JeJ\I DNA 

\1. n11~n'l'J1~1'Uth~nm.J1'UiJ1bfi~CJ?f"1JeJ\Ib'1l~~b~l?lb~eJV1"1l11 

n. A8 

"11. A8 A 8 0 

fl. A8 bb~~ 0 

\1. A bb~~ 8 

30 . .rrt~ 1V1n~11Wgnie"b~CJ1n'U L1flffi:u:Wb~CJ (Hemophilia) m'U~:U LV1CJ~'UJi'eJCJ~eJ~1 'U Lfi1L:u L'1l:u X 

n. bb~~btl'UV'l1Vf~ (carrier) "iJ~ci1CJ'VleJI?l~'U'0hJ~\I'U~1?f11 • 
"11. bb~~b tl'UV'l1Vf~"iJ~ci1CJ'VleJ\?l~'Um tJ~\I'Um'1l1CJ 

"11. ~n'1l1CJ'lln~bb~~'UeJI?l~eJ~1\I~~fl~\l 

fl. ~n'1l1CJ'Vlnfi'U~1tJn~ 
'U • 

• 
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• 

• 
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32. fl';jeJ'l.Jfl-rTIIlii'llwu:.J'U.ll1~ll:U~rwl'Ubb';ifWn'Ua~~ 'Uamrw~m.Jn~ ti'1'Uflfl~~ 1 bb~:lj~ 2 l'i'a\lm';i 
~ ' 

~~:U~nan 1 fl'U 1~vn1am?l~~nfl'U~ 4 ~:lj\911'Ua~~-:h:U~btla1b~'Uil 
~ ~ 

n. 25% 'V. 50% 

fl. 75% \1. 100% 

33. n1';ib~tJ'Ub~~&in~m';ici1tJ'Vlv~~'U'o1~?1'1lb:UtJ ~~~n'13rub~'Vll11tJ~\I'Vl~\1~1'Vl:lj 

n.o 
'V.o 
fl .• 

\1. 

.. 
fl. n1';i\9l';i1~b~el~ 

\1. bb~\I\11'Url'Ufl'U1 'Ubfl~el~1~ 

2. l'i'a'lvhm';iin't11~1tJ?I1';ibfl:r1'Vl~a-r\1~~1\l 1 

3. b-lJ'Un1';ib tl~tJ'Ubb tl~\11 'U';i:lj~'l.J~'Ubb~:lj bfl';i bll b61lll~n'l3ru~~bb?l~\laan~~~~ 1 tl~1m~ll 

4. bfi~~'U1~~\Irl'Ub611~~~1\ln1t!bb~~b61l~~~uw'U6 
' 



• 

fl. 1, 2 

fl. 3, 4 

36. -DeJ 1~ hJ1"1i?t1b'Vl~~vh1 ~bn~ihb'VI-li'U 
' 

fl. m~b tl~t~'Ubbtl~.:J"il1'U1'U lfl~ llJ 1~lJ 

"1.1. 2, 3 

'l. 1, 4 

-u. m~b tJ~tJ'Ubbtl~.:J~t1~1'l61't1Hi1'U"UeJ'llfl~ llJ l~lJ 
'U "' 

1"1. fl1~btl~t~'Ubbtl~.:J"UiJ~-ueJ'lb'U?I1'U DNA 

.:J. fl1~b tJ~t~'Ubb'll~'l~tl~m~lJ b ~eJ 1 ~b'VllJ1~?1Wl'U?I.fl1mb 1~6ieJlJ 

37. iJ'Jb'VI-li''U brimn~bb6i1~~i1t:J~eJ~1.:Jb 

fl. ?h'U 1 mlJvh 1 ~~'Ui1~m~ru~~:ff'U 
"1.1. bfl~bb6i'd 1~?11lJ1~tl~1tl'VIeJ~1 tl~b~~~~'U 

'U 

r1. brieJ bn~ bb6i'd~~i1t:J~~eJfl1~btJ~ tl'Ubb tJ~.:J?ttJ;?t1m 'U'U1'l1eJm?l 

.:J. brimn~bb6i1~~ hJi1t:J~~eJ~ m~ru~'V11'l~'U~m~lJ 

-u. fl1~~~ m~ru~ m~lJ~'U5'U1'l~ fl~ru~ 1~?11lJ1~tleJ~~eJ~ 1 'U5~~lJ"1l1~ 
' 'U 

1"1. m~t:J?IlJ~'U51~m?l:n'Uu~~lJ"1l1~ 
' 

39. oDeJ 1~fl~11~'lfl1~~~b~eJfll~tJ5~~lJ"1l1~1~~fliXeJ'l 

96 

fl. fl1~~~b~eJ fl1~t~u~~lJ"1l1~vh 1 ~~fl~ru~~b'VllJ1~?tlJfl'leJ~ 1 'U-uru~~~fl~ru~m~b Vlm~?tlJ 
'U 

~~r1eJt~ 1 ~flfh;ij~eJeJfl1 t1~1flt1~~"1l1m 

-u. m~~~ b~ eJ fll~tJ5~~lJ"1l1~~ ~ b U'Uvl'J tl1Vl'U~VJI"l'V11'l"UeJ.:J1l'w.J'U1fl1~ 1~t~~~bfl'U~ fl~ru~~'l 

~~ 1 ~bn~:ff'U ~~Vl11'l~~.:Ji1'li1~,r'Ui1'li1\?leJ~111 'Ut1~~"1l1m 
fl. m~~~b~eJfl1~t~u~~lJ"1l1~vh 1 ~~fl~ru~ 1 Vl~~.:J'Vlmt~~bn~:ff'U~1flih b'VIoli''Ufl'leJt~1 'U 

'U 

t1~~"1l1 m b ~eJ'l~ 1fl b U'U~ fl~ru~~ b VllJ1~?1Wl'U?I.fl1~ bb 1 ~6i eJlJ 

'l. m~~~b~eJfll~tJ5~~lJ"1l1~~~bn~:ff'U 1~t1'1~fl~ru~~ b'VllJ1~?flJ,r'U 1lJ 1~t1fltl1Vl'U~ 1~CJ~'U 
'U 
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fl. 1~~~~~~'Vl1-:Jfl1'Hfl~(Pl'jb~:U~'U 

"ll. 1~~~~~~'Vl1-:Jfl1~bfl~~~~iifJrum~~~'U 
• 1"1. vh1m~fl"1Jbbm~61~1Viii~fl~ru~~blJ'U~~mfl1~"lleN:U'U~~ • 

• 
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d I d Q,l ~ c::j 41 

(;11~1~'Vl fl.l ~~n1~VI1f11fi11:1JL 'Vla~(;l~~"!!e:J~LL UU'Vlfl~e:JU~~Ul:Uq'VIB'Vl1~n1~L ~a'lJ Vl~e:Jfl1 

~e:J(;Ifltle:J~~~VI';h~<llaf'hm3JflU1(;1~tJ~~~~f1VI~mdaVI1 (IOC: Index of item • 
objective congruence) 

tJ Q vd 
LLUU'Vlfl~e:JU fi~LL 'lJ'lJ ~~L:IJ'lJ"!!e:J~~L 11a1111ru .. ., 

IOC ~~tl~~ ~1:1J 
If d d d d 

"!!e:J'Vl fl'lJ'Vl 1 fl'lJ'Vl 2 fl'lJ'Vl 3 

1 +1 +1 +1 3 1.00 1-U'l~ 

2 +1 +1 +1 3 1.00 1m~ 

3 +1 +1 +1 3 1.00 1m~ 

4 +1 +1 +1 3 1.00 1m~ 

5 +1 +1 +1 3 1.00 1m~ 

6 +1 +1 +1 3 1.00 1m~ 

7 +1 +1 +1 3 1.00 1m~ 

8 +1 +1 +1 3 1.00 1m~ 

9 +1 +1 +1 3 1.00 1m~ 

10 +1 +1 +1 3 1.00 1m~ 

11 +1 +1 +1 3 1.00 1m~ 

12 +1 +1 +1 3 1.00 1m~ 

13 +1 +1 +1 3 1.00 1m~ 

14 +1 +1 +1 3 1.00 1m~ 

15 +1 +1 +1 3 1.00 1m~ 

16 +1 +1 +1 3 1.00 1m~ 

17 +1 +1 +1 3 1.00 1m~ 

18 +1 +1 +1 3 1.00 1m~ 

19 +1 +1 +1 3 1.00 1m~ 

20 +1 +1 +1 3 1.00 1m~ 

• 
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II 1 II 0 Q.l Ql al d dl Jf 
aeJf!fl!;leJ.:J';i::'III'J1.:J"tteJfl1mlln'U'Jflflu';i::a.:Jfl'lll';ie:Jb'IJeJ'III1 (IOC: Index of item • 
objective congruence) ((;jeJ) 

• 
tJ Q tJc:i 

bb uu'VIflaeJu fl::bb 'IJ'IJ ';i::bli'IJ"tteJ.:Jt:-J b "tt£J'J"tt1ru 
'U ... 

IOC a';j'I.Jt:-J!;! ';j'JlJ 
II d d d d • 
'tiel 'VI fi'IJ'VI 1 fi'IJ'VI 2 fi'IJ'VI 3 

21 +1 +1 +1 3 1.00 1m~ 

22 +1 +1 +1 3 1.00 1m~ 

23 +1 +1 +1 3 1.00 1m~ 

24 +1 +1 +1 3 1.00 1m~ 

25 +1 0 +1 2 0.67 1m~ 

26 +1 +1 +1 3 1.00 1m~ 

27 +1 +1 +1 3 1.00 1m~ 

28 +1 +1 +1 3 1.00 1m~ 

29 +1 +1 +1 3 1.00 1m~ 

30 +1 +1 +1 3 1.00 1m~ 

31 +1 +1 +1 3 1.00 1m~ 

32 +1 +1 +1 3 1.00 1m~ 

33 +1 +1 +1 3 1.00 1m~ 

34 +1 +1 +1 3 1.00 1m~ 

35 +1 +1 0 2 0.67 1m~ 

36 +1 +1 +1 3 1.00 1m~ 

37 +1 +1 +1 3 1.00 1m~ 

38 +1 +1 +1 3 1.00 1m~ 

39 +1 +1 +1 3 1.00 1m~ 

40 +1 +1 +1 3 1.00 1m~ 
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I I 0 0 II 
~~nT~'VI1fl1 fl11l.J~.nn-:~1v bb~::v11.!11ilnT~1il1bb 1Jn"a1tl'!lv 

II d f'i1fl11l.Jtl1n~1tl (p) el1'U11iln1"a1ii1bb'Un (r) 
'!lv'VI .., "" 

~'!J'U fl11l.J'VIl.J1tl fl1 fl11l.J'VIl.J1tl 

1 0.56 1m~ 0.42 1m~ 

2 0.36 1m~ 0.33 1m~ 

3 0.48 1m~ 0.50 1m~ 

4 0.48 1m~ 0.75 1m~ 

5 0.32 1m~ 0.42 1m~ . 
6 0.56 1m~ 0.58 1m~ 

7 0.24 1m~ 0.50 1m~ 

8 0.48 1m~ 0.58 1m~ 

9 0.4 1m~ 0.50 1m~ 
;;;-

10 0.48 1m~ 0.75 1m~ 

11 0.52 1m~ 0.25 1m~ 

12 0.56 1m~ 0.50 1m~ 

13 0.4 1m~ 0.75 1m~ 

14 0.52 1m~ 0.50 1m~ 

15 0.48 1m~ 0.33 1m~ 

16 0.4 1m~ 0.25 1m~ 

17 0.56 1m~ 0.25 1m~ 

18 0.44 1m~ 0.25 1m~ 

19 0.4 1m~ 0.50 1m~ 

20 0.32 1m~ 0.25 1m~ 
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d 

~~~liC)'Vlfivn.mTn'imJ (~v) 

"' d "llel'Vl 
fi1 lil11li'VIll1f.l 

21 0.36 0.33 

22 0.52 0.25 

23 0.48 0.42 

24 0.52 0.67 

25 0.48 0.33 

26 0.36 0.33 

27 0.56 0.25 

28 0.6 0.33 

29 0.44 0.33 

30 0.52 0.67 

31 0.52 0.25 
• 

32 0.4 0.25 

33 0.4 0.58 

34 0.4 0.50 

35 0.48 0.58 

36 0.4 0.75 

37 0.52 0.42 

38 0.48 0.33 

39 0.48 0.58 

40 0.56 0.33 

Reliability (KR-20) 0.94 
... 

fl~bb'U'Ubum.J 18.44 so 10.48 

• 
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i. 

& 

• 

• 
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. "" nv'IJb 'UJ'IJ 

1 8 19 19 

2 6 18 19 

3 18 36 36 

4 15 33 33 

5 15 32 32 

6 13 29 28 

7 14 29 29 

8 11 26 25 

;; 9 11 26 27 

10 14 25 25 

11 10 21 20 

12 12 23 21 

13 9 20 19 

14 8 26 25 

15 12 27 26 

16 14 30 29 

17 9 26 27 

18 9 22 22 

19 6 20 21 

20 15 28 28 

• 
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(JI111.:J~ .:J.l fl::bb1J1J~~ul'1lq'VI~"!lv.:J'I!m~a'I.Jfivub~au VI~.:Jb~au bbfi::VI~.:Jb~aultlbb~'J 30 1'u;J1a 
Q.l Q.l c! .c:1 0 II I 

bb 'U'IJ'J(JI~flfl1lt]'VI5'VI1.:Jn11b 1£11J 1il11J'J1J 40 "!Jel ((JieJ) 

• 
. ... 
nv1Jb1£~1J 

21 14 30 29 

22 9 19 19 

23 8 21 20 

24 6 20 20 

25 7 21 20 

26 5 23 23 

27 7 22 22 

10.56 24.89 24.67 

so 3.51 4.81 4.77 

• 
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• II u Clto .c:l 

d ~~UUU1BV~~~1nn11~~~BU~~~~q~5~1~n11~VU 
OJ 

b~"ll~ '~~u 
• o/otwmwu o/oriBU'VI~~ b'iau <g> 

1 20.00 47.50 0.34 Medium 
• 

2 15.00 45.00 0.35 Medium 

3 45.00 90.00 0.82 High 

4 37.50 82.50 0.72 High 

5 37.50 80.00 0.68 Medium 

6 32.50 72.50 0.59 Medium 

7 35.00 72.50 0.58 Medium 

8 27.50 65.00 0.52 Medium 

9 27.50 65.00 0.52 Medium 

10 35.00 62.50 0.42 Medium 

11 25.00 52.50 0.37 Medium 

12 30.00 57.50 0.39 Medium 

13 22.50 50.00 0.35 Medium 

14 20.00 65.00 0.56 Medium 

15 30.00 67.50 0.54 Medium 

16 35.00 75.00 0.62 Medium 

17 22.50 65.00 0.55 Medium 
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• II Q.l .:::::.. q 

d fl~bb 'I.J'I.J'avEI~~lil10n1'a'VI~fi'lv1J~~fi'l11q'VIB'VI1.:1 n1'aL 'aEI'I.J ... 
L~"'J'VI 'j~~tJ 

o/orlv'I.JL~EI'I.J Ofo rlv'I.JVI'6l.:i L~EI'I.J <g> 

18 22.50 55.00 0.42 Medium 

19 15.00 50.00 0.41 Medium 

20 37.50 70.00 0.52 Medium 

21 35.00 75.00 0.62 Medium 

22 22.50 47.50 0.32 Medium 

23 20.00 52.50 0.41 Medium 

24 15.00 50.00 0.41 Medium 

25 17.50 52.50 0.42 Medium 

26 12.50 57.50 0.51 Medium 

27 17.50 55.00 0.45 Medium 
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il1'"lt:J'W'Jn "il 

bb uutl-:i~biJu '"111llcW.:J'W e:1 t "iln1':i:ijfl n "iln':i':ill n1':ib~V'W n1':i~ e:~u 



.. 

• 
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d i.l cv Q.J ~ I .c:::!l II .c:::t. (( 

"llBfl';ie.J?fB'U 'U1CJ"llcrJWJ'U 'U1~~1 nm.J?f1';i::m1';ib';i'CJ'U';i 1'VlCJ1P116'f~';i 
'U\1 q 'lJ 

"' 
';i1CJl"ll1 ....................................................... ';j~?fl"ll1 ........................ i'U .... ../. ...... tlm';i~m~n 2560 

fi'11ibL1il.:J 1~v11bfl~B~Vl:W1CJ ./ ~~1 'U"IiB~~~';i,H)'U';i~~'Ufld1:W~~vm h~,rd 
d 

5 = :w1n'Vl?fl?l 4 = :w1n 
' 

s. ~"~~ 1 ~F\'1 LL 1..1~u1 LLJ;l~ L tl1..1~tfim~1 Ld€J~L~tJ1.Ji1i.1qJ'VIl'llru~tJ~llii'll1..! 

'VI~€Jvil'll1.Jfl~l.J 
' 

9. n nl'a?I€J~LL Vl-am u€J'VIl?ll-a~m ~~\~ti1.J?Ill.Jl"H1ul1 ut -m. 1..1 
~ 

~illltJ-a~~1l'1..1 1~ 

10. iifll'aLL'<lJ'l"iJ~l.J'l'VIl.Jltl "il~U'a~?l'lrlL :U'l'V'lf1~fl1'al.l Lflru'f'i'fll'al~LLJ;l~ , , , "I 

U'a~ Lii1.J~J;lfll'a?I€11.JoU~ L"il1..! 

2 = 'iJBCJ 

5 4 3 2 1 



-= 

.d 
"tiel 

tJ~::~m~fin~n 

'U1CJ-a'crr~-u 'U'Jflm 

:UVl1l'VICJ1~CJ~1"11i1!J~'Ufl~1"1151ij, 'W.f'f. 2548 - 'W.f'f. 2551 

1'VICJ1f'f1?J~m:rrusn~ ?t1"1l1i"l11~1i'Vlm'l.h~c;n\9l ("ilfl~11'VICJ1) • • 
'W.f'f. 2552 

fl~1'Vlmm 1 ~\I~~CJ'U1J1'Uth"1i1 
'U 

'W.f'f. 2552 - 'W.f'f. 2554 

fl~ 1 ~\I~~CJ'U1 'U'U?I11\1'1.h~"l11?1~~r1 
'U 

'W.f'f. 2555 - 'W.f'f. 2559 

fl~1~\I~CJ'U~~~1~'VICJ1fl:U 
'U 

'W.f'f. 2559 - 'W.f'f. 2560 

r1~ 1 ~'~ ~~CJ'UU1'U'U1"1J1:u 
'U 

B1bfle:J 1 -w~1 'VI~ ~\1Vll~e:J'Um1"11o1ij • 
1'11u Vtt.i.:~ fl~ 

'U 

acntJvl'Vi1.:~1'UUlillilU'W 1 ~'~~~CJ'WU1'W'W1"1J1:w • 

~b:U~ babyb205@gmail.com 
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