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The purpose of this research was to compare learning achievement of the 
students in elementary biochemistry subject who were taught by the inquiry learning 
management with that of students who were taught by traditional teaching method. 
The research sample were 60 selected students of elementary biochemistry subject 
in a single classroom purposively selected from the three classrooms at 
Pibulsongkram Rajabhat University in the second semester of the 2014 academic 
year, obtained by cluster random sampling. The research· instruments included 
lesson plans for inquiry learning management of elementary biochemistry subject in 
the title of protein, lesson plans for traditional teaching method and achievement 
test which used as the pre-test and the post-test for the learning management by 
inquiry process. The statistics used in this study for data analysis were average, 
standard deviation and t-test. 



The results showed that the learning achievement of the students after being 
taught by the inquiry learning management was higher than prior to having been 
taught by this method. The learning achievement of the students who were taught 
by the inquiry learning management was statistically significant higher than that of 

the students who were taught by traditional teaching method at the .01 level. 
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'11 flfl1'j'1{;) fl1'jb 'jtJ'\.J'jbb 'U'U6'f'U b6'f 1~'\1111°l'"J11.J'jfleJ'Ubb'1~'\11'1~ fl1'j'1 \;) fl1'j b 'jtJ'\.J f11'j6'f eJ'\.J 

\I \I 

fl1'j L tJ~tJ'IJ L VitJ'U t:-J'16"1.lf)V1BV11~fl1'j L~tJ'W'1.lv~'l1 fl~ m~1'j1 tJ16!J1~1 Ll"li1~'W~1'Wffi~ 29 
'11 fl fl1 'j~ {;) f11 'j b~ tJ'\.J ~Lb 'IJ 'UtJ fl~ ri eJ'\.J LLG'l ~'VI~~ fl1 'j~ {;) fl1 'j b~ tJ'\.J f11 'j6'f eJ'\.J 

\I 

fl1'j L tJ~tJ'IJ L Vi tJ'U t:-J6'16"1.1f1V1BV11~fl1'j L~tJ'W'1.lv~'l1 fl~ m~1'j1 tJ16!J1~1 Ll"li1~'W~1'Wffi~ 29 
'11flfl1'j~\;)fl1'jb~tJ'\.J~bb'IJ'IJ~'Ub6'f1~'\1111°1111.I~ (fl~1.JVl{;)'1eJ~) n'U'l1fl~m~nffi~ 

\I \I ' 

fo fl1'j~{;)fl1'j b~tJ'\.J~ Lb 'IJ'UtJ fl~ ( fl~1.ll°ld'Ul°l1.1) 
\I ' ' 

fi1~6!Jum11.16'fv\;ll°l~v~ (IOC) '1.lv~LLt:-J'\.Jfl1'j~\;)fl1'jL~tJ'W~LL'U'U~'IJL6'f1~'Vl1m11.1~ 42 \I \I 

b~eJ~ 1 tJ'j~'\.J 
1 Q.I a 11 Q.I v J. a 

1°!1\;16!J'\.Jl°l111.16'fv\;ll°l6'1v~ (IOC) '1.lmLL'IJ'IJVl{;)6'feJ'IJ'"J{;)t:-J6'16'11.l')Vl'BVl1~fl1'jb'jtJ'\.J 43 

'j1tJ16!J1~1Ll"li1 b~eJ~ b tJ'j~'\.J 
t:-J6'1f11'jlbl°l'j1~~fi1-eJ1'\.J1'1~1LL'Wfl (r) LL'1~fi1m11.1tJ1fl~1tJ (p) '1.leJ~LL'IJ'\.JVl{;l6'feJ'IJ1\;l 

t:-J'16"1.if1V1BV11~m'jL~tJ'W L~e:i~ hJ'j~'\.J ~1'W1'W 3 'j'"J1.i~~'V11.l\;l 16 -Ue:i l°l~LL'W'WL~1.1 30 

l°l~bb'\.J'\.J 

44 

9 l"l~ LL'W'Wt:-J'16"1.1f1V1BV11~m'jL~tJ'WL~ei~ 1 tJ'j~'\.J rie:i'WL~tJ'UbL'1~'Vl~~L~tJ'W'1.lv~ 46 

fl~1.JVl\;1'1eJ~~1~-r'IJ f11'j~{;)fl1'jb~ tJ'\.J ~Lb 'U'IJ~'IJ b6'f 1~'\1111°1111.I~ 
' \I \I 

1 o \Jl1'j1~1°1~ LL'W'Wt:-J6'16"1.1f1V1BV11~rn'jL~tJ'WL~e:i~ 1 tJ'j~'\.J rie:i'WL~tJ'WLbG'l~'Vl~~L~tJ'W 4 7 

'1.leJ~ fl~1.ll°ld'U fl1.lffi~-r'IJ f11'j~ {;) f11'j b~ tJ'\.J~ Lb 'U'UtJ fl~ 

.. 
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fl113.J'Vll.m.J 

Q 
l"lt bb 'U'Ub\113.J"IJ €1~ bb 'U'U'Vl~G'lffU 

~1'U1'UtJf1b~CJ'U b 'Uf1~3.J~1€l~1~ 
. ' 

rl11"1113.JCJ1f1~1CJ 

fi1ej1'U1"il f11~~1bb 'Uf1 

' d 1"11r1113.J b 'U CJ~ b 'U'U3.J1\J1~~1'U 
"" 

rl1G'lt1~m m 'Uf11~~"il1~'1.J1f11~bb"ilf1bb"il~ bb'U'UVi (t-distribution) 
' d 1"11\"lt bb 'U'U b\l'1 CJ 

rl1t:-J'1~13.J"IJ€l~l"lt bb 'U'U 
QJ' 0 Q.I Qc::t..:J CV 

'UCJG'l11"lqj'Vl1~G'l~\Jl'Vl~t~'U .01 



fl11iJfl1~'lJLL~::~iJ1'tlt1.:iucyV11~vi1mi1lij'v 

d 
'U'Vl'VI 1 

0 

'U'Vl'U1 

15~ 111n1i L~ CJ'U m ·rn B'U bb 'IJ 'IJ ~~ b~l.JlJ n 'OJ t b tJ 'U~ ~ 61 B 'U b ll'Wvi'1n~~'1'U15n11ri1CJV1B111 f111l.J~ v v 

1 VILbn~ b~ CJ'U~1'U 1 vi~ ~~lJ n 'OJ t 1-ti15m1'\J 11CJ1 CJ b ll'Wvi'1 n'Vi11 VI~ b~CJ'U 1~fo rn1l.J~V11~ ~1'UV1')~~ b ll'U 

~1'U1 vi~vi1n ~ '1B'Utl 1 bb 'U1Vl 1~m1~ 111 m1b~CJ'U m161 B'U bb 'IJ 'IJ ~'U 1 l.J11.if ~1l.J n'IJ15m1'\J 11 CJ1 v 
'UBfl'OJ1f1'0Jt b ll'U f111b ~l.JVlfl~t L 'U~1'U f111b~CJ'U~'UB~~b~tJ'UbbG'lt~~G11l.J11tl'Yi11 VI~ b~tJ'UG11l.J1W~w.J'U1 v v v 

Vln~t~~1'W~1'WVin~t1'Wm1~BG111 Vln~tm1~111 Vln~tL'Un11bbniJ~vi1bbG'ltVi'n~t1'Wm11-ti'1i11J11VI 

~~~:fi'Uan~1CJ ~~'1'Um1~111m1b~CJ'Um1'1B'U~f11vil.J1'Ul311J1111~~ 21 (1'0J11ru ~1'Ll"t1, 2555) ~~ii 

m1tl-r'Utl1~ 1 Vl~'1B'Ub tl~ tJ'Ubb tlG'l~15m1'1B'U 1 VI b vimt'1l.Jtl'U m1 b tl~ CJ'U bb tlG'l~~1~ 11111 tJG'll11'\JVl'IJ1Vl 

'OJ1 n m1 b lJ 'U~'IJ B nvi~B ~'IJ 11 CJ1ti~~111\Jl'U bB~ b ll'U \3l'U~ n G'l1~l.J1bll'Un11~ 111 m1 b~ tJ'U ~~ii~ b~tJ'U b tJ 'U 
ClJ C\J \J cu ClJ 

131'U~nm~ zj~ii m11.ffn'OJ m1l.J~BBmb 'U'IJL VILV!l.J1t'1l.JL 'Um1~111mt'IJ1'U m1b~ti'U~1111ti~'1B'U'Vi1 v v v 

vi-U1~1 Vlr11tl~n~1 bbG'l t~bb 'Wt 1"111l.J~ bbn~ b~ CJ'U'Vi11 VI~ b~ CJ'UG11l.J11ti b~ CJ'U ~ bbG'l t611l.J 11titl 1rn1l.J~~ v v v v v 

1~-r'Ul.J1 b lJ'UoLJBl.JG'l L 'U f111'1~1~B~fiFn1l.J ~~1 tJ \Jl'U bB~ zj~ 1~ b fl tJ~ bb~ b ll'U f111'1~1~1°111l.J~~1 tJ \Jl'U bB~ v v v 

b vh'1mL~ ~ b~ tJ'U~~'11l.J11ti b~tJ'U~ bbG'lt ~ n m1bbtlDn1vi11~5 n~1 tJ v v ·~ 

1111ti m1~111m1b~CJ'Um1'1B'W L 'Un~l.JG111tm1l.l~~1'W1YlCJ113l1611J11bbG'lt b Ylf11'W1G'l m 'WD'OJ'OJU'U;r 
' v ' 

m1~w.J'U1'\JV1b~CJ'U1111 CJL.if bb 'W1m1~111m1b~CJ'U~bb 'IJ'IJ~'IJ b'11tV11Fn1l.J~ ('1'11Vl, 2546 bLG'lt '1Jnitl1 ClJ ClJ qu~ 

~'UVl'U'Uvi, 2551) 1~-r'Urn1l.J'1'Wh b ll'WB ~1~mm~B~"J1mL 'U1m1'1B'W~~n~11iim1~111n'OJm1l.J~ 
~~b tJ'U~ b~tJ'Ubllmh~'n 1 1111tJ1 VI~ b~ti'Uiitl fi6"l.J~'U5 bbG'l tii~1'U~1l.J L 'U m·a~tJ'U 'Vi11 VI~ b~tJ'Uiil.J 1 'Wl.J~ 

, '\I g~ \J d.J \J 

bLG'lt m1~w.i 'U11 VIVI n~t mt'IJ1'UV11~iJ ~~ 1vi~B mt'IJ1'W m1~111B ~ 1~n b VllJl t-iG'l '11m1t1~111 LbG'lt 

bbtlD ~ vi1blJ'U~w.i'U1VI n~t mt'IJ 1'U m1V11~61~ f1l.J bbG'l t'11l.J 11titl 11°111l.J V tl tl 1t ~ n 1111-ii~ B 1 tl 

(1"t111~1 'WB~~'UVl{ 2558) 'UBfl"J1ni1~b~CJ'U~~'1~1~Fn1l.JB~fi~IJ11l.Jl311611J1TI'U'11'U11"t11~Pin~11~ v v 

"J1f1 f111~'\J~'U b611tV11 611n"J1J111'0J'1B'IJ m1~1111 bl°111t~ bbG'l t bbtlD~Vl1~1 tJ\Jl'UbB~ b ~Btl11 tl1-ti 

tl1t 1ti"t1'U1~B~1~CJ11'U1'UbbG'ltf1~Vl'U ('1l.J')~ b~tJl.JVlB~, 2557) an~~~~'lh tJL Vl~b~CJ'Uiit-iG'l61'l.J')Vl~ 
V11~m1L~CJ'UL 'W'11'U11"t11~Pin~1~~an~1CJ ('11~1311 'Y~bbzjl.J, 2558) 

~~'1 'W~1~CJ~~1~ '1'U h Pi n~1t-i G'l m1~ 111n11 b~tJ'U ~bb 'IJ'IJ ~'IJ b'11 tvi1m1l.J~~ii ~ Bt-iG'l 61l.JnVJ ~ v v v ·1 

V11~m1 b~tJ'U'UB~1! nPin~1L 'U11CJ1"t11'1i1 bf1i'.i~'U~1'U 1111 tJ b tl~CJ'IJ LViti'Ut-iG'l61'l.l')Vl~V11~m1b~tJ'U'UB~ 
1!nPin~1~b~CJ'W1111tim1~111n11L~ti'U~bb'IJ'IJ~'Ub611tvi1m1l.J~n'Um1~111m1L~CJ'U~~b~ti'U1111CJ1m5m1 v v v 

0 
I .. d 11 11 ~I ., 'l 'I 11 ~ ., 11 .. d ~I 

'1B'UIJ11l.Juf11J1Vlb'U'Uf111'1B'U\111CJf111'\J11CJ1CJ b u'UVIG'lfl b 'Uf111 bVIFn1l.J1 b 'UV11'UB'UB~11CJ1"t11 b~Bb u'U v 

~w.J'U1bbG'l ~tl-r'Utl1~m1~ 111 m1b~CJ'U m161B'U 1 Vfiif1rum~ bbG'l t611m1ti bt-i ti bb ~~B~firn 1l.J~ b ~Btl11 tl 
' ' v 

tl1t~f11J1beVb 'U11tll"t11~'U 1 ~B 1 tJ1~ 'UB'U11°11J1 
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meimb 'l.11~~ 1 'Wn1'a1~v 
frrnti bb i.r.ifivi"1la~~1'Ui~ CJA~~m ~m1ii6'1'U h 1 'UnT'.iPirn~n fl1'j~vinT~b~CJ'U~ bbtJtJ~tJ b6'11~V11 

m1ii~~i1~ ae.J '1 ~iinVJ~Vl1~ fl1'j b~ CJ'U"LJB~t! fl Pi rn~n 1 'U 'j1 CJi'1J1~1 bAi1~'U~i1'U 1vi CJ'V11 fl1'jPl fl'l31 fl1'j~ vi 
~ ., ... 

b~ CJ'U fl1 'j6'1 a'U ~1 CJ fl1'j~ vi fl1'j b~ CJ'U ~ bb u u ~tJ b6'11~ V11m1ii ~ b tJ~ CJ'U b Vi CJ'U nui6m 'j6'1 a'U ~niitJ fl ~m .u 
~ ~ 

i6m'j~vi fl1'j b~CJ'Ubb tJtJtJ'j'jCJ1m U'UV!~ n zj~6'11iJ1'j'16'11tl1~~~ bbe.JWJi'.J~ 1 

QJ 4:111 II ~ 

n 1'j"ilvin1 'j b 'j CJ 'U 'j bb u u 6'1'Ub6'11~VI1 
~ 

,, .,. "' "'J{ 
1°111l.J'j'j1CJ1'1J1'1J1bl°1i!V'lti~1'U 

~ ... 

1~qu~~fl~~~ei~n1~1~v 

fl1'ji ~ CJi1'i11 l'l ~tl 'j~6'1~1°1 b ~ab tl~ CJ'U b Vi CJtJ e.J '1~ii ()Vl~Vl1~ fl1'j b~ CJ'U"LJ a~t! nPi n'l311 'U'j1 CJi'1J1 
a .t=1.f d.ci1 '1" QJ .::::ii V QI IJQJ QJ .q II al oClt. 

'111 bAiJ~'U~1'UV1 b 'jCJ'U bviCJ fl1'j"iJvifl1'j b 'jCJ'lJ'jbb 'U'U6'1tJ b6'11~V!11°111iJ'jntJ fl1'j"iJvifl1'j b 'j CJ'U'jl'J1iJ u nl'l 
cit \I \I " 

...... 
~ei·l.Jb~~~ei~mnliltJ 

b ~B b ~fl1'jl~CJ6'11iJ1'j'1~1bcW'U 1 tll'l1il11'1'1tl'j~6'1~1°1 ~~ 1~n1V!'Uvi"lJBtJ b "1Jl'l"1JB~fl1'jl~CJ 11~~.a 
' 

1.1 fl~iJtl'j~'1J1m~1'U"l'Um'ji~CJA~~d ~a t!nPin'l31'j1CJi'1J1~1bAi1~'U~1'U ~n1~~ ' ... 
Plfl'131b'Uil1Ab~CJ'U~ 2 lJfl1'j Pin'l31 2557 iiV11iVJCJ1~CJ'j1'1J.ti'~~\J'16'1~m1ii ..S1'U1'U 3 ~B~b~CJ'U 

., ., 
..J1'U1'UtJnPlfl'131'j1l.J~~~'U 150 A'U 

i.2 fl~ii~1a~1~m-ut 'Ufl1'ji~CJA~~d ~a t!nPin'l31'j1CJi'1J1~1 LAi1~'U~1'U ~n1~~Pin'l31 ' ... 
il1Ab~CJ'U~ 2 lJfl1'jPlfl'131 2557 i!V!1lV1CJ1~CJ'j1'1Jfi~~\J'16'1~m1iJ ..J1'U1'U 1 ~B~b~CJ'U ..J1'U1'U 

tJflPln'131'j1iJ~~~'U 60 A'U 1vi CJ~1bcW'Ufl1'jb~vnfl~ii~1a~1~ 1vi CJlTifl1'j~iJ~1a~1~ bb tJtJ n~ii 1viCJ ' ' ' 
b~an1~V!~~~B~btl'Un~iiVlvi'1v~ bb'1~Bn 2 ~B~b~CJ'UbU'Ufl~iimtiAil ' ' ' 

2. ~1bbtl'j~Plfl'131 
2.1 ~1bb\h~6'1'j~ ~B fl1'j~vifl1'jb~CJ'U~bb'UtJ~'Ub6'11~V!1A11iJ~'j1CJl'1J1~1bAiJ~'U~1'U 

~ ~ ... 
2.2 ~1 bb tJ<jmiJ ~a e.J'1~il')Vl~Vl1~fl1'jb~CJ'U"1lv~t!flPin'l311 m1CJi'1J1~1 bAi1~'U~1'U 

3. 'j~CJ~n'11~1m'Ufl1'j~1bcW'Ufl1'j6'1v'U ..S1'U1'U 3 ~tlm~ 'j1iJ~~V!iivi 9 mu mu'1~ 1 
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fl1111~11'U1'Llm-s11ij'v 

~ b~fl'U~1~-ru rn1b~fl'UTI~ fl t-Urn1~ ~ rn1 b~ fl'U1 bb uu~u b611tV11 nu rn1~ ~rn1 b~fl'U1m-U 
" " " " 

15rn1u11fl1fl1 ~ri11ii1' b lJ'U'V!~ flile.J '1~l.Jn'VlBvrn rn1b~fl'U1 'U11 fl1'1J1~1 briil~'U~1'UbbtJ1fl~1-:i n'U " ·1 ~ 

Q 0 ]!/. ~ 

'U'1111fl11"1ViVI bQVi1:: 

1. m-slij'~ n1-Sb'iV'Llabb 'U'U~ULfl1::~1f11111a IJ11l.J bb 'U1'Vl1-!!fl11~ ~fl11b~fl'Ui'U€l-!!61'11U'U 

~.:i b61~ii fl1161€l'W 1'Vl fl 1131161(J)fo'1tb'Vlri1'U1'1 ~ (61611 'Vl) (61 m'IJ'U ~ .:i b61~ii fl 1161€l'W1'Vlfl1 l311611J1 fo'1 t 

b'Vlfl 1'W 1'1 ~' 2546) 1~ b61'U€lbb'Ut bb 'U1'Vl1-!I 1 'Ufl11~~fl11b~fl'U1'€l€l flb lJ'U 5 ~'UIJ1€l'U 
" 

1.1 ~'U611'1.:im1l.l61'U1~ (Engagement) 

1.2 ~'U61111~ bb'1tl°l'U'V!1 (Exploration) 

1.3 ~'U€l5u1mb'1t'1-!loLJ€l611tl (Explanation) 

1.4 ~'U'Ufl1flr111l.Ji (Elaboration) 

1.5 ~'Utl1tbiJ'Ue.J'1 (Evaluation) 

m1~ ~m1 b~fl'U1'bb uu~u b611tV11m1ii1'L tJ'U15m161€l'U~n€l 1~bfi~tlw1fl'1li.fan ~ b~fl'W 
" " " 

1~ flil m 1~ ~ m1 b~ fl'U1~ b U'U~ b~ fl'U b lJ'U 131'U~ flm.:i rn1tl fi'IJ~ fi ~ m1ii 1 'W m1~ ~ m1 b~ fl'U fl1161€l'Ubb'1t 
\I \I \I d.J 

~.:i b61~ii 1 ~~ b~fl'W ~~fl Pl fl'(;11°l'Uri11V11m1ii1' ~.:i bfl (J) rl111~1J111~61€lu bb'1 tfi ~1 bm1ti1 bb'1 til 
" " " 

1~11rury1ru1'Um1 bbtlU tyV111~~1 fl IJ1'U b€l-!1€l ~ 1-:iil b VI~ e.J'1~ 1 fl m1'1.:iil €ltl5 mi 1~ fl 1-U mtu1'U m1'Vl1.:i 

1'Vl fl1131161 tJ1 { zj,:i ~ 61€l'UiJ'V!U 1~~ ~U1W1 fl1131fl1161€l'U1 ~ bt€l ~ €l fl11 b~ fl'U1 bb'1 t b61'U €l bb 'Ut br1~€l-!!il€lfl11 
" " 

b .LJ1'1.:i€l.:il°i m1ii ~~ 1'U15m1~1.:i., vh 1 ~~ b~fl'U611ii11ti611'1.:i€l.:il°im1ii1'1~~1 fl(J)'U b€l .:i bb'1t611i111ti 
" I \I \I 

i.J1ii1tJ1t~fltJ11m'U61m'Urn1ru~1.:i 11~ (61l.J~(J) e.J€ll.Jb'li.:i, 2551 bb'1t '1t~fl 1.:il°11bbtlJ, 2554) 

2. 111l91-SJ1'Uflru19ij -s::~'U'l.l°iqj qj1l'l ~ fl1'!J11VIV 1f11fll'l ~bbft ::fl ru l9l f11fl l9l ~ \911l.Jtl 1t fl1131 

fl1t'Vl11.:iP\fl'l;15fl11 ~.131. 2554 1~n1'V!'U~i111J11~1'U~ru1~!ht~utJ~ryqJ1l91~ b~€l1~ 
61m'IJ'Ufl11Pl fl'l;11~i.111tJ~~v11V1~fl611J11'V! ~€ltJ-ru tJ 1-:i'V!~ fl 611J11bb'1tfl11~~fl11 b~ fl'U fl1161€l'U 1 ~ " , " 
61€l~ri~€l.:i nun 1€lum\Jl1~1'Uriru1~ 1t~u€l ~iiPI fl'(;1 bb'1 ti.111 tl~ fl11e.J ~(J)'IJ rusn \Jl~ilri rufl 1~ bb'1til -.. , , , \I , 

2.2 ~1'Ur111l.J1' 
" 

2.3 ~1'UYi'fl'l;t\:lqj'lJ1 

2. 4 ~1'UYi'fl'l;tm1ii~ii~whtV111.:iu riri'1 bb'1t m1ii-ru ~ ~'1J€JU , 
2.5 ~1'UYi'fl'(;tfl111br111t'l-1~1 b'1'1J fl11~€l6111 bb'1tfl1-S1 ob'b 'Vlrl 1'U1'1~ 
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3. e..J~fl11tl'Vl~'Vl1~n1'H~f.l'Ub 'U'a1fl1't11 'Vl1.11 v5-:i 1°1111.16'111.11'atl b 'U fl1''H~V'Ui"lJB-:!Ufl~fl~1 

b 'U'a1V1"1l1 bVI VVhl 1'atu1"il1flfl t bb 'U'U~1~"il1 flfl1 'a~ BU bb UUV1Vl?IBU1 V\~i;\ '111'1Vl~Vl1-:lfl1'ab~V'U fl1'a?IB'U 

1vitJ1vim11.1?111.11-ati~1'U~1-:11 4 ~1'U (?1?11VJ. 2546) ~-:i\1 
3.1 ~1'Um11.1~ - fl111.1"ii'1 'Vl1.11v5-:i m11.1?111.11<ati b 'Ufl1'a'at~n5-:i~-:i~b~V'U1.11bb~1bU'U 

\I 
d d v ti ~ Q. Q Q.I £11 Q ' 

b -ae.i.:i bfl tJ1 nu"llm 'Vl"il"il -a .:i m 11.1 flvi<a1u ve.ivi 'Vli;I nm-a bbi;I tV1'1~~VJ1.:11VJ v 1m?1m 

3.2 ~1'Ul°l111.lboLJ1b"iJ 'Vl1.11V5.:i 1°1111.16'111.11'atlb'Ufl1'ae.J5U1tJl°l111.l'Vl1.11V "lJV1tJl°l111.lbbU!;I 

1°1111.1 ~1°1111.1 bVIVBl~tJoLJBb~"il"il~-:1 'Vl~flfl1'abbi;lt'Vl'1~~Vl1-:J1'VlV113116'1~{ 
3.3 ~1'Ufl1<ai111tJ1oU 'Vl1.11V5-:J fl111.1?111.11'atlb'Ufl1'atl1fl111.l~bbi;lt1Gfl1'aV11.:I 

\I "" '1• 1'1 11'1 ., .!'1 'I ' d'I ' d ' 1• I d "' ., ., 1'Vl v 11311 ?I~ -a u b "1l b 'Um-a bbfl u f1J 'Vl1 b 'U ?lm'U n1-a ru 'Vl b 'Vl1.1Vl bb~ n m.:i u "il 1 n'Vl bfl vb -a V'U ~1.11bbi;I1 

bV'lmu~1tB ~1.:1 ~.:! b 'U~1'U~ b~ tJ1oLJ B-:1 nu'fi1~tJ-a:::"iJ11'U 
3.4 ~1'UVl fl~t fl'atU1'U fl1'aV11-:J1Vl V11311?1 ~{ 'Vl1.11tJ 5-:i 1°1111.16'111.11'atl"lJB-:!Uflfli;I 1 'Wfl1'a 
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" " 'U I 

II QJ Q.IQJ( I Q.I~ 
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tl"S~~vi5m~ bb~tbV1:1.J1~?1:wnu?lm'Um1cl 
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3.1.2 flTrn.iith1tJfltjii 
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3.2 m1tJ1~bli'Ut:-i'1flTH~t!'Uf~1'UYlfl'l!f~V11\lUtyty1 
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vtl ~t!fl?ifl'l!f1 bbnutyi-n B5u1 tJ bb 'U1A~'UB\lfl11 bbnu ty~1 bb'1~15m1bbtlUty~1 L~tJtJ1~~ fll'1l"n 1iif~ 
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~ . 
II Q.I ' Q.I Q.I ' I Q.I ~ 
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er~'U-U1ii~~ fl?l 1'11 ~1B~B\l~'U l'111-UBii'1 '11flfl11~iifl1'\!fruu 1'11'1'1 ~'U ~1B ernu1~?ium1ru 1~ tJii 
'\I \I '\J " " 

4.1.2 iim1ii1'u~~"1!BtJ~B\l1'U~1~1'uiiBu~ii1tJ 
4.1.3 ?11lJ11'1U1'tJ~1 b oU1fltJ?l'11'U fl11rubb'1~lWJ'UD'11lJB\ll°1m~1 tJtJ~U~\l1'U1~ 

I C>i 

BtJ1\l~ 

4.1.4 iiii'U'l!ftJ~ii~'U5~~nuer~1ii\l1'U1 'UB\ll°1mbb'1~nuui°1i°1'1~11 tJ . ~ . 
4.1.5 iim1~~tl1 

4.2 fl 11tJ 1~bli'Ut:-1'1fl11b~tJ'U~~1'U Vi' fl'l!f~ i°111lJ ~lJ~'U 51 ~ ~11\ltJi°11'1 '1 bb'1 ~ i°111lJ 
~ . 

1'tJ~~"1JBtJ 

tJ w bli'U '11 fl'V'l ~ ~ m1ii bb'1 ~ fl11 bb?I ~\l BB fl'U B\ltJ fl?; fl'l!f1 L 'U fl11tJ1 b?l'U B11 tJ \l1'U fltjiit 'U.&'U 

b~tJ'U bb'1 ~~\l bfll'1'11 fl'V'l~~ m1ii~ bb?l~\lBB fl L 'U fl11~1iin'1m1ii~1\l1 bb'1~m1iii°11u~1'Ui~ L'1'Ul'11 -:i 

ol " II ""1" u1~b~'U'UB\l'UBlJ'1Vl ~ 
~ 

5) ~1'UYlfl'l!f~m11bl'111~~~1b'1'U m1~B?111 bb'1~m11-ti'bVli°1L'UL'1~ 
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1~ 'U1~w-J1\lm1?1B'U L~tJ?IB~bb V11fl15m11 bi°111~~b:'ii\l~1b'1'U m1~B?111 bb'1~ m11-ti'LV1i°1 L 'U L'1~ 

?111?1'U b VJ ia1 1'W1~ wh \l fl 11 b~ tJ 'U fl11?1 B'U bb'1~b,J'U~t!fl1'Wfl11vi 111'11\lfl11u ty~T~ Lia1'1!f ~1B 
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b '1l.:!1'1l1 m11::vi11.:im'111tJ bb'1:: fl'1l.J'U fl\31 mn 
' al c:::t. q 1111 QJ 'l Q tc:::t.QJ ,J 5.2 fl11 u1:: bl.J'Ue.J'1fl11b 1tJ'Uim'U'Vlfl'\!t:: b 'Ufl111 bl°l11::Vlb '1l-!l\il1 b'16/J fl116'fel6'111bb'1::fl11 

1-U'b 'Vll°l L'U L'1~6'f116'fm 'Vll31 

5.2.1 tJ 1:: biJ 'U '\11rn'Vl1°1'1flfl111.11b6'f'Uel1~ tJ 1-U''Vl ~ i!t~ fl 11b~elfl1-U bl°l~el.:i ~el 'Vl 1.:i 

b 'Vll°l 1'U1'1~6'f116'f'Ub'Vll311'Vlmrn1l°lell.J~1 b\ilel~ l°lru\ill3116'1\ilfa'1::6'f~~~bMtJ1-LJ'el.:i 
5.2.2 LJ1:: bi1'U'11fl m 1l.J 6'f 1l.J11ti 1'Um1el5u1 tJ '1.:i-Uel ~1 n~ b vi~ e..i'11 'U m1b~elfl1-u 

bl°l~el.:!~el~1.:! 1 f111eltitl11tJ mruPlfli!t1~1.:! 1 ~nrn1i11b6'f'Uel~el~'Ub~tJ'U 

~.:i t!'U fl 11 e.J1~tJ~.:ib~'U11fl11~ !?lJ 'U 1 bb'1 ::tl ~'U tJ 1.:ifl11~~fl11b~tJ'Ufl11"' el 'U bb'1:: fl 11 
'U ' 

tl1:: Li1'Ue.J'1 m1b~tJ'U~~ b Vll.J1::6'fl.Jtl'U bb~'1::11 tJ1'1l1 6'f1m 1mh tJ1 ~'l! fl~ fl'l!t1 b ~l.Jtl1::~'Vl6.fl1~ m1 

b~tJ'U~\il1l.Jl.J1\il1~1'Ue.J'1 fl11 b~tJ'U ~.:ie..i'11 ~e.J b~tJ'Ubii~1°111l.J~l°l11l.J b-LJ'11 '1 1~~'U fl11~!?lJ'U1Vlfl'\!t:: fl11 
\J 61 \I '\J 

b~t!'Ufl 'U~1'U~1.:i 1 el~1.:ib Vll.J1::6'fl.J bb'1::~.:ie..i'1~elrn1ne..i'1~l.J~'VlB'Vl1.:irn1 b~tJ'U~~~'U 11l.J~.:iv111 m~ 
uru4l\ilnmm~1'U bb'1 ::l°lrum~ml.Jl°lfl.!Gl fl'\!tfl.l:: \il1l.J~fl1Vl'U ~ 111 'UVlGl fl&'! m 61 , , \J 

dd II ., cl II A cl c1J/ 
Lvm'l1'l'VILfltl1"!Jv.:Jfl'U~T'a::LL~::3J1\il"a~TUfl1"aL"atl'U"a"a1tJ1'tl1'tl1Lfl3J'W'Ufi1'LJ 

.. 'U .:5 

6'111:: bb'1::l.J1\il1~1'U m 1 b~ tJ'U~11 tJ1'1l1~1 bl°ln~'U \11'U ( -51.:i ~.:i'\11 fl l.Jl°l el. 3 11v1'1l1~1 bl°ln 
"' 'U "' 

~'U~1'U ml°lrn1~fli!t1~ 2 tlrn1~fli!t1 2557 l.Jvi11'VltJ16i't11141Jn11~u'1?1.:i1"111l.J) 
"' ~ 'U 

~~~.:i~iJ1tJ"!lv.:J"a1tJ1'tl1 

1. el5u1tJvi6i' flf111bb'1::'Vl~'l!t5~1.:i 1 \il1l.J b -delvi11 tJ11tJ1'1l11~~fl~el.:i 
2. 6'11l.J11mwfl6'111~1 Ll.Jb'1fl'1 'Vl~6'felu bb'1::b-U11'16'fl.J~6/Jel-:i6'f11~1 Ll.Jb'1fl'1 , , 
3. b tl'U~'U~1'Ui>'11vi~u'l!m~t1'U1'1l1bl°lnbb'1::~1bl°ln~'U"'.:i~el 1 tJ 

"' 'U 

4. 6'11l.J11tii.11l.J1tl-s::t1fl\il1-tll'U~1\iltJ1::~11'U1~ 
' 

f11ti6u1t1""a1t11'tl1 

m1l.Ji>'11~t1J61Jel.:iu~b~el~'U~.:in~1\il b'Vll°l'Lll°lrn1vi'16'111~11l.Jb'1~'11~u~~'VlBL~t115~1.:i1 b'li'U 

fl11\ilfl\il::flel'U fl11fl'Sel-:J L1°11l.J1L\ilm1YJ, Gel Electrophoresis, Centrifugation Plfl'l!t1el.:ifitJ1::nel'U6/Jel.:! 

b'lf'1'1L1"11.:i6'1~1.:i6'fl.JU~'Vl1-:ibl°ln vit!1~'Vl1-:i~1m~6/Jel-:i1"11nu1m~-s\il ~u~ 1tJ1~'U m~'11fl~~fl bel'U1'lf~ 

~elnl.J'U 1\il1i1'U bb'1::bfl~mb~ 
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bb~un1"3flv'Ubb~::m"3tl"3::blj'U~~ 

m"31~~ 1 bb6'1~~bbe..i'Um16'1e:i'Ubb6'l~m1uwbi1'Ue..i6'l 11rn.JlJ1\Jl1~1'Ue..i6'lm1b~CJ'W~'Vmerb~CJ'U .Jf~ 5 ~1'U 
"" " " 

... ..i ... ' 1. [ ] lJfl11lJ'IJ€16'1\JlCJ 1. ................................................ 1. ............................................... . 

2. u 11CJ1 CJ h~ er b ~CJ 'U ~ b .u 1.ff 'U 
" 

2. u1~bi1'W"il1fl'V'l~~m1l.IL'Wm1 
q I ~ ~ ll t ~ I .cil 
b1CJ'U\Jl1~\J1€lb16'11bb6'l~1tJe.J~ 'lJeJtJ b '1J 1'lJ'Ub1CJ'Wbb6'l~fl116'1H1 'W 'Vl 

~ €J ~1 'U~b~ ~tJ lJ eJtJ 'Vil.I 1 tJ 1 ~ fo lJ €J tJ 'Vll.11 tJ 

3. [ ] ~ ~ (Jl 6'i 1i1flbb6'l ~ 3. ················································ 3 ................................................ . 
\Jl1~'Vli1fl1 'Wm1u~oJ~mlJ 

"iJ 11CJ1tJ11'1.J'Vl1~ l 'lJ 1fl11 

4. [ ] bl'l11'V'l~'VlTibb6'l~ 4. ················································ 4 ................................................ . 

5. ················································ 5. ················································ 

1. [ ] ~fl11l.lfl'W'Vl~flfl11 1. ················································ 1. ............................................... . ... ., 
bb6'l~'Vl~~!]'Vl1~~1'U 

... .,x 
2. [ ] lJfl11lJ~'V'l'U~1'U'Vl1~ 2. ················································ 2. ················································ 
... ' 
1'VltJ1\3116'1\J11bb6'l~ 

... ... ... 
e:JtstJ1tJ'Vl6'l flf111 bb6'l ~'Vl~~!] 

b 'U\3116'1\JlibuV11~ 

3. [•] 6'11lJ11tl&i~\Jl1lJ 3. tJ11tJ1tJ bb6'lflbU~tJ'Ufl11lJ 3. UWbi1'U"il1fl6'1e:ltJfl6'l1~.f11fl 
m1l.I ti'11V1-U'1'Vl1~i'lJ1m1 fi~b~'U lbfl11~~ bb6'l~e:inu11ti bb6'l~U6'11tJ.f11fl bb6'l~fl11l.16'1'Ub"il 

1 ~CJ bu V11~ati1~~~~1 'U 1~m-U''U~b~tJ'Ub~'UG'i1~ry L 'Uf111b~CJ'U 
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4. [ ] 51ri11:!.J1€l'Ufl '\.J 4. ................................................ 4 ............................................... .. 

' ' .,j o1.i'l"' l311?fm~1-:i1 'Vl'OJ~'W1 1J b"1l 

1'W~1~tl1~'111'W 

?fm'Wm1ru~1-:i 11~ei~1-:i~n\Ji'ei-:i 

bb'1~b'Vl:!.J1~6'f:!.J 

1 ................................................ . 

2 ................................................ . 

3. [•J 51m1:1.J1~i ?f1:1.J11'11Lri11~~ 3. :i.JeJ'U'Vl:i.J1cM1'WL~l°l'Wri11 3. ~11-o;i~61'11b~'OJ"OJ1n-:i1'\.J~ 
bb"' ~ ~ -:i b ri 11~~ri11:i.J~-o;i1 n V11m1:1.J~ ~~n~:1.Jeilitl11ti :i.JeJ'U'Vl:i.J1tJbb'1~m1inmmtJ'W \J \J , 

.,j J/ 1"' ':') <V I 
bb'Vl~-:i-Vm~6'1~1-:i1 'Vl'V1'11n V1'11ti1~ b'WeJ'Vl1bb'1~ 'Vlbb'U'Uv.in'VI~ n~:i.J 

ei~1-:i'1nl'i'ei-:i~'1~n11tl11tl~n11 
\J \J 

., ' G'f11.:JG'f111'1 

' .. 6'1'11'\.J n11t\.1"1JeJ.:Jn11b1tJ'Wn11 

G'f€l'W1~ 

bb?f~-:ieiein1'Wm1tl1b?f'\.Jm1ti-:i1'\.J 

bb61~m1~1:1.Jii-o;im1:1.J~1-:i11'Wi'W .. 
bW'W 

2 ................................................ . 

3 ............................................... .. 



Q ' Q.A J 
l°H\Jl'H'l1'1\91'Hb"1~'1'1\91 b'VHlfl1':i 

ib1"111~~ ·1.h~irrne..i"' m1bbnuqJV11 

bL"1~'11 L'1'U eloLJel~.m 1~el ~1.:J L 'V!l.J1~&'1l.J 
'IJ 

n1~11'Vlti1~el~1..:inu1~~'VlTin1'Vl 

':i 111 .J{ -.'.I fl 1 ':i L ~ el fl 1.if ~ U Lb 'U 'U fl 1 ':i 

~el'11':i 1~el ~1.:J b 'V!l.J1~'1l.J 

- 12 -

1 ................................................. . 

2. ················································ 

3. [0] n~fl~~Lb"1~1°111l.Ji 3.l.Jel'U'V!l.J1tl.:J1'Ub~~'Ul°1l1 3.\91':i1'0Je.J"1~1L~'OJ'OJ1fl.:J1'U~ 

n 1~1 -5 ..:i fl ~~VI~ el n 1~1 'V!11°111l.J~LL"1~b~bL'U'U'Vl~'1el'U l.Jel'U'V!1J1tl LL'\J'U'Vl~'1el'UbL"1~fl1':i 
I ol d d IJ IJ 11J .,j "' IJ "' ~ \911.:J u':i~ L 'V1131 el'U L Vl el fl 1':i 1°1'U 1°111 ~ 'Vl'1el~LL 'Vl':ifl'Vlfl~~bL"1~1°111l.J~ 61lfl'11l.J L U'U~l°11°1"1 

"' .. 
n1~1el..:ifl~~'V!1eln1~1 

1Ji1..:iu':i~L'Vll3l~'U 

4 ................................................ . 

1 .. ... ~ 

'11':i'1'UL'Vl131 'U fl1':i '1'\J 1°1'UbL"1 ~ b fl'U 

11u1111-Uel11"11~el~1..:in 
'IJ 

'""'' ..I .,j II ., ., q II !:! II 
Lelnfl1''aLLfil::.:i1'U1~tJ'Vl Lfl tl'J'tl ei.:inu fl1'j~~fl1'j L 'jtJ'UlbL 'U'Ut1'U Lfl1::'Yl11'111i.ll 

fi1~1n~F111i.1"Uei.:im'j~~m'jb~tl'Ulbbuui1uLfl1::'Y11l'l'ni.1l 

f11':i~\J b&'l1 ~'V!11°111l.J~ b ll'ULb 'U1 f\~~nm111sV'i.Jim.1 LL"1~nm111'V!m tJ Lb\91 fll'i1..:i A''U 1 U\91111'\J~\J'Vl 
'IJ 

vi1 .if LL"1 ~ ~vtl ~1°11'11A'~1°11111 1~ tJ 13l'U~ fl"11-.'.16llel.:J f11':i b°1 tl'U~ LL \J 'U~\J b'11 ~'V!11°111l.J~,!'Un ~'U fi1 b U~'OJ1 fl 
'IJ 'IJ 'IJ 'IJ 

irfl1'Vlti111!1'1\9111"11 LL"1~ irm°1ti'U (Budnitz, 2003) ~.:i1~nm11~1"11'11A'~m1116llel..:i6lleJ..:im1~~m1 
'IJ 

L°1tJ'U~Lb\J\J~\JL'11~'V!11°111l.J~~'V!"11fl'V!"11tlelelfl 1 U b otl'U 
'IJ 'IJ 

fl1':ib ~1"11'11 A'~m1116llel.:J fl1':i~ ~ fl1':i L°1ti'Ui Lb 'U'U ~'UL'11t'V!1m111i (Inquiry) 2 U':i~ fl1':i 

~1tiA''U(Good, 1973) ~el 

1) 1°111l.J'V!1J1 tl'Vl1.:J fl1':iPi fl~11mnl1!1'1 (911 fl1':i~ ~ fl1 ':i L°1 tl'U ~LL 'U\J~\J b'11t'V!11°11111~ L lJ'U 
'IJ 'IJ 

L 'Vll"'lill"'I 'V!~elfl"115bu'Vl1tu1t m1'V!~.:i 1'Um1~~1 ~bn~m1L°1t1'U~ b .Qel'V!1u1..:iel~1..:i6llel..:i11v1'!111~vm1 
'IJ 

mt~'U1 ~~ L°1 t1'Unm111elt11fl~el t11fl L ~'LI LL"1t L'11t LL'11..:iV11m111-rl~vm1m111"11m11 LL"1t'Vlt11v111 , ~ ~ ~ 

~'U'Vf 11°11 (91 el'Ub ~Vl\J ~1 tJ \Jl'U Ltl.:J b lJ'U15fl1':i b°1tl'U1~ tJ fl1':i bLnU t\J'V!1 b 'U n'OJ fl':i':il.J fl1':i L°1 tl'U~~ ~~'U 
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(Problem-Solving Approach) zj\ltJ'J1f1!) f11'HU1VI~1 ~~ b~CJ'UYfU1 'Ubb~~tfl~\l'OJtb ll'U~1 mt~'U 
f11'J~ vi n'U f11 'J~\I bf1 \J1 n'U ~\I~ '1'JtJ~1vi~\!a~1\1-U'vi b 'OJ'U 1.J'Jt ~"et~~vi l-1'U ~ fl11l-IV!l-11CJ.fl1CJ1~ ' .. 
'1.f11mb1V1~Bl-!Vi b V!lJ1t'1lJ~'1Vl f11'J1 m6f11'JB~1\1'1J1fl IQ~1Vl '11lJ1'Jtl'VlV1'1B'U 1~ bb~t f11'J'1'JDB~1\I 

' •t: ' 

2) m1lJV1lJ1 CJ"UB\I m'J~'U b'11 t'\111 Fi11lJi b tl'U bb 'U'U b~ CJ1 n'U m'J'1a'U LV1 CJi6m'J bbntl t1JV11 

(Problem-Solving Approach) 1~'Jt'4~f1"etrut611A'qJ til\ld 

2.1 bll'Uf11'Jb~CJ'U'OJ1nii'OJm'Jl-l~bnV1~'U 
2.2 ~b~CJ'U1 m6m'J'Vl1\li'Vlml311'1\J1fl 'Uf11'Jvi1n'OJm'JlJd 

m 1l-!V!m CJ"UB \I f11 'J~ V1 f11 'J b~ CJ'U~ bb 'U'U ~'U b?l1t'\111m1l-! ~B 1'1 b tl'U f11'J~ V1 f11'J b~ CJ'U~zj\I bb~ ~ t 
~ ~ ~ 

'Uflfl~ 1 imt'U1'Uf11'J~V1'Vl1\1'1l-IB\I 1~bbfi f11'J~\I bf1\J1 f11'J~V1tht b.fl'Vl f11'J1V1 m1a6tJ1 CJ f111B1\l~\I 
' 

~a n11 b~ CJ'Ui ~Vl bbnUtlJV!1LV1CJ1 oUf111'VlV1~B\I bb~taiitJ11 CJinml-1 b ll'U n'OJm1l-IV!~ n 1 'Uf111?lB'U 

(Sund, 1974) 

m-a~ Vl m-a b~CJ'U~bb 'U'U~'U b'11tV11m1lJ~b ll'Ui6m1V1~\l~~\l~\I b'1~l-11 ~~ b~CJ'U~~n?in"et1 
'\J '\J " \I '\J 

!-1'Ufl11Vl1fl11l-li ~Vl bb~ t bbnUqJVl11~~1 CJ \J1'U bB\IB ~1\li1W'U'U"UB\I f111~ V1 1 oUf11t'U1'U f111"UB\lf111 

l-1'Ufl11Vl1fl11l-li zj\I D1tf1B'U~1CJlfif11'J'Vl1\ll'VlCJ11311?ltJ1{Vlf1"ettmt'U1'Uf111'Vl1\ll'VlCJ11311?llW~ bb~t 

~tJ1i'VlCJ11311?l\J1{ Fi1i1ww1~~V1tJ11mml31f11'J?lB'U 1 ~bta~am'Jb~CJ'U~ ~Vl bbni:Jn 1vt1LV1CJ1 -Um1'VlV1~B\I ~ ~ •t: 

bb~tBii'l.h1CJif1t11lJbU'Un'OJm1lJV!~f11 'Uf111'1B'U (~1~'UG Vll31'Ul31~' 2548) 
"' .. ., .. IJ<& ..i., .,..i 

f111'0JV1m1b1CJm bb 'U'U?l'U b'11tvt1m1m b ll'U m1'1 B'U'Vl b 'U'U mt'U1'U f111bb'11\lvt1m1l-!1 'Vl'OJ t 
~ ~ ~ 

-d1CJ 1~irm~CJ'Ul-1'U~tJm1l-l'OJ~\1~1\l61 ~1CJ\J1'UbB'l 1 ~~b~CJ'Ui1tJ1t'1tJm'Jru\J11\11 'Um1b~CJ'U~bdavt1i'IJ1 I ~ ~ 

(.fl~ bmvt1~\l~~. 2542) 

m-a~ V1m1 b~ CJ'U ~ bb 'U'U ~'U b'11tvt1m1lJ~ b ll'Ui6 m-avt~\l~~\I~ \I b'1~lJ 1 ~~ b~ CJ'U ~~ n !-1'U 1"11' 1vt1 
'\J '\J , '\J '\J 

fl11l-I~ ~Vl bb~ t bbnD ruvt11~~1 CJ \J1'Ub B\I B ~ 1\li11t'U'U"UB\lf111~ vi 1 oUmt'U1'U f111"UB\lf1111-1'Ufl11vt1 
~ " 

1'111lJ i zj\ltJ 'at f1 B'U ~1 CJifi f111'Vl1\ll'Vl tJ11311 '1 \J1 { Vl f1"ett f11t'U1'U f111'Vl1\ll'Vl CJ 11311?1 \J1 { bb~ t b 'OJ \J1 \01~'Vl1\I 

l'VlCJ11311'1\J1{ mi1vtiJ' 1~~V1'U11 CJ1 f11131 f111'1B'U 1 ~bta~ Bf11'Jb~CJ'U~ ~V1 bbntlrnvt1LV1CJ1 oUf111'VlV1~B\I ~ ~ •t: 

bb~taiitJ11CJinml-lbll'Un'OJm1l-lvt~n 1 'Um1'1a'U (lJ'UlJ'W''1 '1Vl~'U, 2543) 
' 

CV Q II QI ii a 11" I c$ .c:t..£ill d c:J 
m1l-!vtl-!1 CJ"UB\I f111'0J V1m-ab'JCJ'U1 bb 'U'U '1'\J b'11tvt1m1l-!1'11l-!11t1 '11 u 111 b U'U1 nf111V!'U\l'Vl 

~ ~ ' 

mt'U1'Uf111'Vl1\ll'VlCJ11311'1\J1{ bb~t b'OJ\J1 fl~'Vl1\ll'VlCJ11311?ltJ1{ ~'1B'Ui1vtiJ'1Vi ~Vl'U11CJ1f11131f111'1B'U1 ~ 
~ 

bta ~am-aL~CJ'Ui ~Vlbbn-l1t1Jvt1LV1CJ1 im1'VlV1~a\I bb~taiitJ11CJinml-lb ll'Un'OJm1lJvt~n 1 'Um1~V1m1 
1111:11 SJ' Q,/ ' d I 

b1CJ'U~ (~VllJ~fl"ett"\J 'Ufl~·:i'r~l-1, 2545) 
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~ -:ii!'U ~ -:i ?I 1l.l1'rn fl~ 111~11m1~ ~ m1 b~ ti'U ~ bb 'IJ'IJ ~'IJ 6?11t'Vl1m1l.l ~ b tJ 'Um t'IJ 1'Um1~ ~ b ~ti u \J \J \J 

Lmum1~uA1'1V11f0111weJ'\Ja~1-:irht'U'\Jb~aa6'1J1tJb'Vl~fl11ru~1-:i1 ~r11~-:i'Vi1m1~fl'1!f1 

n-a::u 1\.1 fl1 'a~'lJ bi'l1::'Vl1 fl1111a 

?1mu'U~-:Jb?l~l.lfl11?1auiV1 ti1l311?11'11 (?1?11V1., 2546) 1~fl~115-:im~'IJ1'Ufl11~'\J b?l1tV11 

A11iJ~ s .fful'lau 1~vn11ti'1tb~ti~~-:id 
\J 

1. m-afl~1~fl1111fl1..11'1 b ll'U m1tl1 b .LJ1~'1JV1 b~ ti'U'Vl~m~a-:i~?l'UL 'OJ zj-:iai'OJ bn~~'U ba-:1'11 fl 
\J 

ff.rn..1?1-:16" ti'Vl~am1l.l?1'U 11il'1Ja-:i~1i.!fl b~ vma-:i 'Vl~a bn~'OJ1 fl m1ei.fitl11tifl1tJL u fl~l.l b~ei-:i~i.11?1u L'OJ ' 
ai'OJm'OJ1fl bV1\Jlm1ru~n1~-:ibn~~'Uei v1u~1-:ib1'11i!u 'Vl~ei b iJm~ei-:i~ b zjeil.J 1v-:in'Um1l.l~b~l.J~b~-:i 

' \J \J 
.::::iii I.I II ~1 CV II 'I "CV q I.I 0 0 QI ~ d 4 'I q .J Q.I ~ IQ! 

b 1tJ'UW1 bb'11 b u'U\J11fl1~\Jl'U b 'Vl'U flb 1tJ'UG'l11-:JA1'11l.J fl1'Vl'U~ u1t b~'UVl'OJ~l31 fl'1!f1 b 'Ufl1UJVI tJ-:J bl.Jl.J 
\J ' 

tl1t b~'UL~i.11 ?1uh f11v1'0J '0Jt~ ~n'OJ m1l.l'Vl~ei?1mu m 1rub ~amt ~u ~1 v 'Vl~aVf 1V11tiL ~i.r m~ti'U 
\J ' ' 

~'Ub~'U ?1-:i6"ti LA~~ eimfl~eimm~'U 'Vl~BsLJ~bbcJ-:J b~eitl1hJ~m1bbntlrnV11m1~fl'1!f1~'UA11 V1~Bfl11 '\.I '\.I '\.I g~ 
·~ I .., .., 'I II .., ... .., • I ~ .. .'1 .,j 0 .., 'I ~I d .,j Cf d 

V1~'1B-:J bb\Jl bl.JA11'\J-:JA'IJ b 'Vl'Uflb 1tJ'UtJBl.J1'\J u1t b~'UV11Bu~'Vl1Vll°lifl1'1-:J?l'U b'OJ b u'Ub 1B-:JVl'OJtl31fl'1!f1 'll-:J 

L'U.ff'Ul'lv'UdAi?11iJ11'1~~n'OJm1iJ1~V1'11tJbb'IJ'IJ b~'U ?1151'1 Vl~'1ei-:i tl1b?1'Uei-LJ'm;J'1 b~1b~ei-:i/ 
bV1\Jlm1cl L~~'UA11liJ1'Ub~ei-:i eintJ11v/Yi~Av ?l'UV1'U1 Lob'bfll.J Li~ei 1G'l~eitJmru ?1~1-:i?1m'Um1cl1 'I '\.I , , , 

.'1 .,j I 1 .,j I Q.I a I 'I 
1J~V11Vl'U1?1'U 'OJ Vl'U1?1-:J?ltlbb u'1fl b'OJ 

2. fl1'afl1'a1'1bb~::f'i\Jfll1 i.J'm~tJ'U~1b'Ll'Ufl11~111'0J Vl~'1B-:J ~'UV11 bb'1t11'\J11l.JoLJBl.J'1 \J 

11-:Jbbi:.J'Url1V1'U~fl11~111'0J\J111'0J?IB'IJ 'Vl~BBBflbb'IJ'\Jfl11Vl~'1B-:J '1-:J~vtJ5u~ b~'U 6"-:Jbfl\Jl l~ Vl~'1B-:J 

11'\J11l.JoLJm;J'1oLJB?l'U b Vi\31 'Vl~BU11 fl~ fl11ru~1-:J 1 

3. m-aa5u1v i.!m~ti'Utl1-LJ'eil.l'1~1~'11flfl1''d~111'0J bb'1t~'UV11l.l11 bA11t~ bb tl'1i:.J'1 ?11tlbb'1t 
\J ' 

ei.fitl11tJ'Vi~Bl.J~-:Jtl1b?l'UBi:.J'1-:J1'UL 'U1tl bb'IJ'IJ~1-:J 61 zj-:Ja1'0Jbtl'U1U11~ 1'1111-:J bbi:.J'Uer-:i 1~vnm1eJ1-:JB-:J 
\J I \J 

1°111l.J ~u 1t fl ei'IJ fl 11 L ~ b 'Vl\Jl i:.J '1 ?ll.J b 'Vl\J1
1

G'll.J i:.J'1 fl 11'1-:i-V ei?11tJ '1 fl~ ei-:i b zjei ~ei 1~ n b ei fl?111-eJ 1-:i B-:i brn t 
'\.I q 'I , '\.I 

4. fl1'a"!JV1Vfl1111~ 
\J 

4.1 m~~n'OJfl11l.JV1~B?ltl1'Ufl11ru b ~BL ~i.Jm~ti'Uiim1l.l~~fl~-:J~'U V1~B'1JtJ1tJfl1B'IJ 
\J \J 

A11l.JA~fll1-:J~'UV1~BbzjBl.JbtJ-:Jf0111l.J~b~l.J~l"111l.JTIV1l-lV1~Btl11tl~fl11~fl'1!f1~'Ul°ll1 Vl~'1B-:J b~l.J~'U 
'\.I \I '\.I '\.I 

b~'U ~-:itl1t b~'Ub ~BL ~i.rm~tJ'U ~bb'OJ-:JV1~B~1l.Jv.fitl11tJ bb?l~-:JA11l.JA~ b~'Ub ~l.J b~l.JL ~-u~ b'OJ'U~-:J~'U 
<V 'I II <V ... <V .. I 'I 11.J~ II .. .,j ')' 11.J~ II Q.I II A 
'llfl'11l.J b'Vl'Uflb1tJ'U'1J~b'OJ'UV11Bm~'OJ1-:J b'Ul"111l.J1VI b~'Vl1Bb'1JBl.J btl-:11"111l.J1VI b~fl'IJl"111l.J1b~l.J \J \J \J 

4.2 i.!m~v'Un~1'U~1l.JL'Un'OJm1l.l b~'U ei6'1J1mb'1t'1Jti1vm1l.J~b~l.Jb~l.Jnm1l.J'1tb~ti~ 
\J 

3 t CV I ~ cJ ')" 91.J'1 II ~ £f ,N .:: ~ d ' 
l.J1fl'1J'U tJfl?ltl1'Ufl11UJ \J11BtJ1-:J B5'\J1tJb'1JBl.J btJ-:11"111l.J1VI b~b iJ'U1t'IJ'IJ bb'1t'1fl'll-:JtJ-:J'1J'UV11B?ll.J'IJ1UJ 

\J \J 

'1tb~tJ~~'U \111 tl~A11l.JTI V1l.JV1~BA11l.J~~~fl~-:J~-:J~'U U1ttifliiA11l.J~~1~ tlLm 'Ub~B-:J~'U'Vl~B 
'\.I '\.I '\.I , \I 

?ltn'U fl11ru~'U 1 V1~BG'l~1-:Jf0l1'11l.J L 'Vll.J bb'1 tBBflbb 'IJ'IJ fl11~111'0J ~'UV11 bb'1t11'\J11l.J b ~ei\111 U~fl11 \J 

?1~1-:Jl"111l.Jfl 'Vll-l 
.Q i=' .J'? ii CV .q '1 I.I ~ d 0.1 oR '1 II £11 IJ t IJ 

s. n 1-atl -a:: bll\J b ;:J 'U fl 1t'IJ1'Ufl11V1b'Vl'Um1 ti'U b~ 1 t'IJ G'l-:i VI 'Um 1ti'Ub~b1ti'U1V1-:i m'W 
' \J 

<> .,j ~I II 11.J~ 11 ')' 'I II <V ..i ~ 11 
mt'IJ1'Ufl11bb'1ti:.J'1i:.J'1\Jl b'Vielb u'Ufl111'111'0JG'lB'IJA11l.Jf0111l.J'1fl\JlB-:1'1JB-:Jf0111l.J1VI b~ b~tl b'Vl'Uflb1tJ'U b~ 

\J \J 

1 bl°l11 t~1 '0J11 ru bb'1flbtl~tJ'Um1l.J~zj-:i tl'U bb'1 t tl'U A~oW'OJ 11UJ1 L ~1B'IJ AB'IJ~-:J mt'IJ1'U fl11 bb'1ti:.J'1-:J1'U 
\J 
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a.fitl-a1t1 tl-a~Hl1utJ-rutJ1~ b ~3.J b~3.Jbb'1~?11tl '11v~nu~V111~~m~1'Vlu'Vl1u1 V13.i~m1~~ er1~~~'Vl~~~ 
'V!~ti'V!~ fl m-a bb'1 ~ bfl rueYi b tl~ tirn Vi tiu~'1nu613.Jl.J~ ~1u b tl~ tiu b Vi tium13.J-rl V13.i num13.J~ b~l.J ... 'V 'V 

II J d ti Q..I Q II Cii 

m ti b 'V!\9l'U'OJ 1 fl m-a'V1U'Vl1'U1i';iru m-al.J bfl t11•1.m~-o;i1 flfl113.J'V!m ti"tlti~m-a-o;i ~m-a b itJ'U';i bb uu?lu 
' 'V 

b?l1~'V!1 m13.J ~ ?11m-a '1 ?I ';itl1~11fl1';j~~fl1';i b~ tJ'U ~ bb uu~u b?11~V11m 13.J~ b llu15fl1';i?leJ'U;~ bi.Ju 
\I 'I \I \I 

~ b~tl'Ub U'U~1fl n 1 1~ tJ bi.Ju 1 ~~ b~tl'U b U'UPl'U~ fl'11~"tltl~fl1itl !1~ ii'OJ fl';i';i3.J"tltl~fl1';i b~tl'U fl1i?ltl'Ubb'1~3.i~ \I gt \I \I d.J 'I 

oJ J. c:il 
~11~V1~1~~a4~~fl~q~G~14n1';i~~u 

~'1'1iJ~'Vl~'V11~fl1';ib~tJ'U (Academic Achievement) bb?l~~(i~~ru~fl~ru~bb'1~m1ii?11iJ1';i'1 

"Uti~'i Fl Fl'1 eru bn~-o;i1 fl m-a b~ tiu m';i?I au b l!u fl1 ';j b tl ~ tiu bb tl '1~'\"l ~ ~ m';jii bb'1 ~tl ';i~?lu m';icl fl1';j 

b~tl'U~~ bn ~'OJ1 fl fl1i ti fltlU ';jiJ fl1i?ltl'U b ~tl'Vli1U i~ ~u m1ii 61iin'Vl~~ '1"tl a~u Fl Fl'111n Fl11iJ?l13.J1';i'1 
'V ·1 ' 

1u';i~~u1~ 1~tin'W'flm-a~fl~11~ ~m1ii'V!mt1~'1'1ii~'Vl~'Vl1~ fl1';jb~tiu 11 ~~.a 
'IJ~ti';i Jl'Vl';iLniJ'1 (~~ti';iru b5ti-atlwflau, 2549) 1~~m1iiV1ii1t1H11 bU'Ufl1-a1'~fl1-a 

' ' 
0 1

.J 
0 

I .. "".!'1 , 11 11 'l 'l d , d 
bu'1tl'Ubbu'1~'V'l~\9lfli';iiJ ?liJ';ii'1.f11'V'l'Vl1~?1iJtl~bb'1~?1\9lu~~1 b"1.l'Ufn1iJ~ Fl11iJb"tl11.'0J 1.'Ub';ieN\911~~ 'Vl 

L~ tl'U 1~ tJ 1-U LL UU'Vl ~?I a u1~~'1'1ii~'Vl~'Vl1~ fl1 ';j L~ tl'Uzj ~'OJ ~-r ~ m tl'V!~ ~ fl1';j L~ tl'U \911l.J ~ ~tl i ~?I~ ~"ti a~ 

1"1.11 'V!~m'i!ti'V!1~'0J~?ltl'U zj~')~ b~'OJ1flfl~ bb 'U'Ufl1i\9ltlU bLUU'Vl~?ltlU 

~'1 '1ii~ 'Vl~'\111~ fl1 ';i b~ tJ 'U v ~'V!l.J1 tJ Fl11iJ b M tJ'JoLJ a~ nu Fl11l.J ?11l.J 1i '11 'U fl1 ';i L~ tJ'U1"1.l 1 

1'Vlt111111?1\9li (1\m';i';iru tJ ti~tlmru, 2548) 1~t1?11m-a'11-liLb uu'V1~?1au1'~'V'l~~m-aiim-aL~t1'Ufl1';i 

?lti'U 4 ~1'U ~a 1) ~1um1iii -m1ii'ii\'1 2) ~1'UF111iib-U1h 3) ~1'Ufl1';ii111tl1-li 4) ~1'UVlfl~~ 
.. ' 

fl';j~U1'Ufl1';i'V11~1'Vltl1P11?1\9l';i 

?liJ~\91 ?11li'Ub'V'lU'1~ (~~ti';iru b5ti';itli~flau, 2549) 1~fl~11(i~m1ii~'Vl1~1'Vlt111111?1\9li11 \I , , \I 

~a ~1'U~Lll'U~'1~~\9l (Product) 'Vl1~1'Vlt111111?1\9li 1~tivi'11tl m1ii~'Vl1~1'Vlt111111?1\9li'OJ~Ln~~'U 
'V 

'V! ~~'OJ 1 fl ~1~n fl1-a1-Um~u1ufl1';iLL?l1~'V!1 Fl11l.J~'Vl1~1'Vlti11111 ?I \9l i (The Science Process) 
'V 

~1 b ti'U m-afi'uF11'1~u L?l1~\9li1'0J?lau-o;im llu~il1Lzja~a1~m1ii~i!u-o;i ~ '1m1u-a1ii 11 b ll'U'V!l.J'J~'V!~ 'V 'V 'V 
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' m-a'IJ-a::b3j'Ue..i~~i.iq'Vl5'Vl1.:im-ab~~'U 
iJ fl1'U1fl11 fl111~ fl~ 115.:i fl 11 n1vt'U ~1\Jl~tl1t 6'f .:ifi b '8 .:iYl 'l ~ m1l.l~ ~el.:i fl 111 ~b ii~;'U tl'U 

~b~~'UH~.:id 
l°l'1elvlbvleli (f1Yl b'11vtbYl'\J'1~, 2542) 1~fl~11~.:i m1tlwd3'1.Je.J'1fl11b~~'U~1'U6'f~i1ft)ft)1 

v ~ 

vt~elm1l.lil°l11l.lf1~1'W1'1J11'Vlml3116'f\Jli elelm<i'.J'W 4 Yl'l~m1l.l ~.:iil 
1. 1°111l.J~l°l11l.J-;j1 v 

2. 1°111l.J b .LJ1 h 
~ II .o, ' 3. fl1t'\J1'1.Jfl116'f'Ub6'f1tVl11°111l.J1'V11.:i1'V1~1~16'f\Jl1 v 

4. m1i11m1l.l~bb'1t15m1'V11.:i1'Vlm~16'f\JlTI tlt-if v 

n1vt'U~ bfltu'11'~m1l.l6'f1l.l11~ 1 'W fl11tl1t blJ'Ue.J'1 b ~el-;j1 bb 'U flYl'l~ m1l.l1 'U fl111~e..i'11'111 
1'Vl ~1m6'f \Jl 1 bb'1 ti.111ti1-ift'Ufl116'f~1.:i bb uu'V1~6'f elu1~e..i'1~l.J 'l'V1B'Vl1.:i fl11 b~ ~'U el elm <i'.J'U 4 ~1'U 
(tl1t1\Jl1 'U~'1u, 2524) 1~bbn v 

.... .... 0 ~ 'l ~~..i "" .... .J.., 1. ~1'1.Jl°l11l.l1 m1l.l"il1 vtm~~.:i m1l.l6'f1m1~ b'Ufl111::'1fl'1.:i'Vlbl°lm1~'Wl.l1bb'11 bfl~1fl'\J 
v 

-VmVi"il"il~.:i oLJel\Jlfl'1.:i ri1~Ylvi vt'1flfl11bb'1t'Vl'l'l;~'V11.:i1'V1~1~16'f\Jli 
2. ~1'Ul°l11l.lboLJ'1h vtl.11~5.:i m1l.l6'f1m1~1'Um1elBtJ1~m1l-lvtl.l1~ •1m1~m1l.l bb'1tbbtl'1 

m1l.ljl~ ~m~ ~-rrm Vi"il"il ~ .:i oLJel\Jl fl'1.:i ri1~Ylvi vt'1 fl m1 bb'1t'Vl'l'l;~'V11.:i1'Vl ~1~16'1\Jli 
3. ~1'Um1i111tl1-if vim~~.:i m1l.l6'f1m1~1'Um1i11m1l.l~ 15m1'V11.:i1'Vlm~16'f\Jli 1tl1m'W v 

6'fm'Um1ru1vi3J~bb\Jlfl9i1.:in'Uelelfl1 tJ vt~el6'fm'Um1ruVi 1°1~1~1°1~.:i 1~muYl1tel~1.:i~.:im1i111 tltm 'U 

~1\Jltl1t-;j1-J'U 

4. ~1'UVI fl'l;tflit'U1'Ufl11'V11.:i1'Vl ~113116'1\Jli vtm~~.:i m1l.l6'f1m1~"tJel.:i~l°ll°l'11 'Ufl11~'U 
b6'f1tvt1l°l11l.li 1~~~1'Um1tl~u~bb'1ttl fl~'Um1l.lf1~el~1.:iihtuu"ilmii~m1l.ll°l~el.:ibbl°l~1 °1i1'U1ft! 

6'f1l.l11~ b~ elfl 1-ifii"il m1l.l9i1.:i 11~el ~ 1.:i b vtl.l1t6'fl.l 611vt-r'UVI fl'l;t mt'll1'W fl11'V11.:i1'Vl ~1m6'f \Jl i 
tJ 1t flel'll ~1 ~ VI fl'l;t m 1'1.:i bfl \Jl VI fl'\;~ m1ri1'U1 ru VI fl'l;t m1-;j 1 bb 'W fltl1~ bi1'Vl VI fl'!;~ fl11'1.:i m1l.l 

~~b ~'U"il1 floLJell.1'1 Vlfl'l;t fl11~~ fl)tvl1~ ell°l11l.JV!l.J1 ~oLJell.1'1 Vlfl'l;t fl11fl1Vl'U~ bb'1 tl°ld'U l°ll.J\911 bb tl1 v v • 

Vlfl'l;t m1~.:i 6'fl-ll-l~~1'U VI fl'l;t m1'V1~'1el.:i bb'1tVlfl'l;t m1~ m1l.lvtl.l1 ~oLJell.1'1 bb'1t'1.:ioLJel6'f1tl ... v • 
d II Q.J ,r! Cll 

"il1flm1'Vl'\J'V11'U111rum1l.l b fl ~1"tiel.:i"il1flm1l.lvtl.l 1 ~"ti el .:i e..i '16'f l.l 'l'Vl o'V11.:i m1b1 ~ 'U 6'f 1m1 ~ 

6'f1tl1~11fl111~1°111l.J~l°l11l.J6'f 1l.J11~ bb'1t'l"l f1~ fl11l.J"tJel.:j ~ b~ ~'U €1'1.J bii~;'Uf11 ~vt'1.:i"il1fl fl11~~fl11 
't 'U v\ \.I 

b~ ~'U m16'fel'U 1~ ~v11 m1tl1t blJ'Ue.J '1fl11 b~~'U ~"tlel.:i ~ b~~'W1 'U~1'1.J9i1.:i., \Jl1l.l"il~tl1t6'f.:il°ivt~m -d'elvt1 'U 'U I , 

"tlel.:i11~1'U1zj.:i1~ 1~"il1fll°l~bb 'U'U 1 'Ufl11\Jlel'\J bb'\J'\J'V1~6'fel'U 
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co. OI d d 11 
m,'Vl\J'Vl1'1J1,,run,,11bb~::.:i1'1J1~v'VILnv1'tla.:i 

'4 '1!'11 ~'U'Vl'U 'Ll"1 (25 51) 1~v11 f11 'j Pi m~1 ~ '1 ~lJ~'VlBVJ1,:i n1'H ~ tJ 'U1'VltJ111116'I 1wfo'1 ~ 
m1lJ6'11lJ1'j'1 L 'Um'j bbflU'IJ'Vl1VJ1,:i1'Vl EJ1l3116'11J1{'tm,:i'U'n b~tJ'U.ff 'U31'otJlJ~m~nu~ 2 1'j,:ib~tJ'U1EJ5'Utl11,:i 
~1M'u m'j~ ~m'jb~ tJ'UTI~ EJ1sffuf)1vi1 b u'U~1'U bb'1 ~ m'j~~m'j b~ti'U~bb uu~u b6'11~vi1fl11lJ~ ~'1'11n 

'\J Dt dJI '\J 'U 

m'j~rn~n ~u11 'W'nb~ti'Um~~um'j~~m'jb~tJ'Uib~tJ1-tlu'l!Vl1bU'U,;i1'Unu'W'nb~tJ'Um~~um'j~~m'j 
b~ tJ'U ibb uu~u b6'11~Vl1fl11l.li iJ ~'1~lJ~'VlB'Vl1,:i n 1'j L~ tJ'U1'Vl tJ113116'11J1{ bL\Jl n~1,:in'U B ~ 1,:iiJ'U'EJG'l1l°l'IJ'V11,:J 

""'""' .,j .., .., "' .,11 ,,.., .., "' !!i 1 "·"1 ~I .., .., "' .,11 ,,.., 
6'1'1\Jl'Vl'j~~'U .01 bb'1~'U m W'U'Vl ~'j'lJ f11'j'1~n1'j b 'j tJ'U~ b~ tJ 'l.!u 'IJ'Vl1 b u'U~1'Un'U'Um 'jtJ'U'Vl ~'j'lJf11'j 

~ ~m'j b~ tJ'U~ bL uu ~u L6'11~vi1m1l.l ~iJm 1l.l6'11lJ'j'1 L 'U m'j bbnu f) 1vi1VJ1,:i1VJ tJ 111116'11J1{ bbl') n~1,:in'U~ 
~ ~ ·~ 

'j~~'U .01 

lJ'UlJtJ6'1 ~~~'LI (2543) 1~'j1tJ,:J1'U~'1m'j?in~1~'1~lJ~'Vl~'Vl1,:i1'VltJ113116'11'1{bb'1~fl11lJ6'11lJ1'j'1 
~1'U m'jfi~1 Lfl'j1~~1 '11'jru'lJv,:i'U' m~ tJ'UoU'U 31'otJlJPi n~1tJ~ 2 ~1~fo f11'jG'f e:J'UbL tJtJ ~tJ b6'11~Vl1fl11lJ~ 

~ 

tJ'j:mvtJn1'jL~tJ'Ubb~'Ue'.J,:ilJ1'UlJ&i 1~tJvl1n1'j~n~1nu'U'm~tJ'UoU'U 31'otJlJ~n~1tJ~ 2 fl1flL~tJ'U~ 1 
tlm'j~n~1 2543 b,:ib~tJ'U6'11Gl'1 6'1mD'U'j1'1.!tl!J6'11'U~tJ'U'Vl1 L'lll'1~~1'1 ni,:ib'Vl~"1 '11'Ll1'U 60 fl'U '11n 

~mm'j~n~1 ~tJ11 'U'm~tJ'Um~~tJm'jG'fe:J'UbL tJtJ~tJ b6'11~vi1m1lJ~ tlwne:itJm'jb ~tJ'Ubb~'Ue'.J,:ilJ b'Ul.l&i 
~ 

ntJ f11'jG'f e:J'U\J11lJfiije:im iJ~ '1~l.Jn'VlB'Vl1,:i1'Vl tJ 1l3116'11J1{~1'Um 1l.J~fl11lJ'11 ~1'Um1m-U1h ~1'U \I \J DI \I 

'111 tJ1 sff ~1'U-Xn~~ m~tJ1'U m'j'Vl1,:i1'Vl tJ16'116'11J1 { bb'1 ~iJm1l.JG'fm'j'1 L 'U m'jfi~1 bfl'j1~~1'iiJ1'jru 

bb1J1n~1,:in'Ue:i ~1,:iiJ'U'EJG'l1 l°l 'IJ'V11,:J6'1tl&i~'j~ ~'U . o 1 
1'lJ'j1~'j vJe:i,:i~'U'Vl{ (2558) 1~'j1tJ,:J1'U~'1f11'j~~f11'jb~tJ'U~bb utJ1n~m~'Ub6'11~Vl1fl11l.l~ 7 

~ d..J ~ 

.ff'U ~1lJntJL'Vlfli'.lfler,:im1VJn1'1.!1~11'VltJ1 b~e:i,:i 'j~tJtJ~vl.lHvie:i &'11vifo'U'm~tJ'U.ff'U31'otJl.JPin~1tJ~ 5 
1'j,:iL~tJ'U'j~tJe:i,:i1'VltJ1fllJ ~,:ivi1~'j~tJe:i,:i fl1flb~tJ'U~ 1 tlm'j~n~1 2557 '11'U1'U 40 fl'U "i11n~'1 
f11'j ~ n~1~tJ11 ~ '1 ~lJ ~'Vl BVJ1,:i m 'j b ~ tJ 'Ll1'1.!1~11'Vl tJ 1'll B,:JtJ m~ tJ'U.ff 'U31'o tJlJ ~ n~1tl~ 5 ~1~ ~tJ f11'j 

~~f11'jb~tJ'U~bbtJtJ1n~m~'Ub6'11~vi1m1l.l~ 7 .ff'U ~1lJtl'Ub'Vlfli'.lfle'.J,:im1VJnvii;r,:ib~tJ'U6'1,:in11ne:i'Ub~tJ'U 
~ d..J ~ ~ 

e:i ~1,:iiJ-U tJ &'! 1A'IJ'Vl1,:i 6'I n ~ ~ 'j~ ~'U .o5 bb'1 ~ ~ '1 ~lJ~ VlBVl 1,:i m 'j b ~ tJ 'U 1'1.!1~11'Vl tJ 1'lJ e:i ,:iu rn~ tJ 'U.ff 'U 

31'otJl.l~n~1tJ~ 5 ~1~~tJm'j~~m'j b~tJ'U~LL tJu1n~ m~tJ L6'11~vi1m1l.l~ 7 .ff 'U~1l.JntJ L 'Vlfli'.lfler,:i 
~ d..J ~ 

m1VJnvii;r,:ib~tJ'U~,:in-J1Lnrusri~e:itJ'1~ 75 e:i~1,:iiJ'U'EJG'l1A'IJ'V11,:J6'1n~~'j~~tJ .os 
6'1l.l~l'1 ~e:Jl.lb61i,:i (2557) 1~~n~1~'1f11'j~~n1'jb~tJ'U~bL'UtJ~tJb6'11~Vl1fl11lJ~ 5 .ff'U ~1l.JntJ 

~ ~ 

m 'j1-U b 'Vl fl D fl er ,:i m1VJ n~iJ ~ e:i ~ '1 ~lJ ~ VlB'Vl1,:i m 'j b~ tJ 'U1'VltJ111116'1 I') { bb'1~m1l.J 6'11lJ1'j '11 'U m'jfi~ 
1Lm1~~'lJe:i,:i'U'm~tJ'U.ff'U31'otJl.!Pin~1tJ~ 6 1 'j,:iL~tJ'UlJVl11~'j11o ~,:ivi1~6'1,:J'lJ'11 '11nm'j1~tJ 

' 
tJ'j1nn ~'1 ~,:i.Q ~'1 ~l.l~'VlB'Vl1,:i m 'j L~ tJ'U1'Vl tJ113116'11J1{'lJe:i,:i'U' n L~ tJ'U~ b~ tJ'U 1~ tJ f11'j f11'j~ ~m'j L~tJ'U~ bL 'UtJ 

" ~ 
~tJ b6'11~vi1m1lJ~ 5 -LJ''U~1lJntJ m'j1-U b Vlfli'.lfler,:im1VJn6'1,:in-J1'lJe:i,:i'U' m~tJ'U~ b~tJ'U 1~tJf11'j~~m'j 

~ ~ 

b~tJ'U i1J11l.Jtl n~e:i ~1,:ii1'W'EJG'l1A 'IJ'Vl1,:i6'1n ~~'j~ ~u .01 bb'1 ~fl11l.J6'11lJ1'j'1 L 'U n1'jfi~1 bfl'j1~~'lle:i,:i 
'U'm~tJ'U~ b~tJ'U 1~ tJ f11'j~~ f11'jb~tJ'U~ bb uu~u b6'11~vi1m1l.l~ s .ff 'U~1l.lntJ m'j 1-tlb 'Vlflilfler,:im1VJ n6'1,:i 

~ ~ ~ 

n-h'lle:i,:i'U' n L~tJ'U~ L~tJ'U 1~ tJ f11'j~~ f11'j L~tJ'Ui1J11l.Jtl n~e:i~1,:iiJ'W'EJG'l1A ClJV11,:J6'1n~~'j~~tJ . o 1 
6'1lJf1~ b~tJlJ'Vle:J,:i (255 7) 1~'j1tJ,:J1'U~'1n1'j~n~1~'1 f11'j-oj' ~f11'jb~tJ'U~bL 'U'U~'U b6'11~vi1m1l.l~ ·1 ~ ~ 

~i1~'1~e:J~'1~lJ~'VlB'Vl1,:im'jb~tJ'U1'1.!1bfli1 b~e:i,:itl~mru6'11'j~l.J~'U5 'lJe:i,:i'U'm~tJ'U.ff'U31'otJlJ~n~1tJ~ 4 

'11'Ll1'U 44 fl'U ~'1'11nm'j?in~11~tJ ~tJ11 ~'1~lJ~'VlBVl1,:im'jb~tJ'Ll1'111bfliJ 'lJe:i,:i'W'm~tJ'Um~~tJm'j 
:5'~n1'j b~ tJ'U~ Lb 'U'U ~'U b6'11~Vl1fl11lJ~Vl"1,:i b~ tJ'UG'f ,:J n11 rle:J'Ub ~tJ'U e:J ~1,:iiJtJtJ &'111°\f) ''Vl 1,:J 6'1n~~'j~ ~'U . 01 

\J \I \J "'t 



- 18 -

'11~1311 un I bb~:W (2558) 1~11tJ~1'U~H'lf111Pifl~1fl11~~fl1'H~tJ'U~bb uu~u b'11t'V!11'111:W~ 
,a~ \J \J 

Q Q.I d .a: ii QJ Q d I A CV J 
bb'1t bb UU fl11U1fl11'1~l'l:Wb iel~ i:f~bb 1 ~'1el:W bb'1tV11YW1flili11:W'1J1\J1 b 'l"lel i:f~ b'11:!.J~'1'1:W~VlliV11~fl11 

b~tJ'W fl11fi~1bl'l11t~ bb'1t~1J1'11u11rut ~1V1~ui!rn~tJ'U~'UiJutJ:w~fl~1tJ~ 3 h.:ib~t!'WD1'WV!'Wel.:i 
tJ~-eN ~1bfHJ'Vl'Wel~u1bb~~ ~~'Vl1~-titJ.f1i1 ~~n~~1i!fl~1'Ub"ll1J1~'U~m1~fl~1tJ1tci:w~fl~1itJ.f1i1 b"ll1J1 v v 

1 ml'lb~tJ'W~ 2 tlm1Pifl~1 2556 ~1'W1'W 18 l'l'W '11fl~'1fl11~fl~1 'l"lu11 ~i;im1~9lJ'U1m1~~m1 
b~tJ'U m1'1el'U bb uu~u b'11tV11!'111:wi vh 1 ~,r m~tJ'Wi1~i;i ~:w~viBvi1~ fl11b~tJ'Ufi~ b ll'U~eltJ'1t 69 .21 

l'ltbb'W'Wm1fi~1bl'l11t~ fi~bll'W~eltJ'1t 59.44 i1'V'l~~m1:w~1J1'11u11rut1t~u~ ~1bu~mvi1nu 1.63 
I CV .::ii .:!ii IJ Q CV Q.I Ci c::il 

'11'U~'1fl11'1~fl11b 1tJ'Ufl11'1el'Ubb UU'1U b'11t'V!11'111:!.J1bb'1t bb uu fl11U1fl11'1~l'l:W 'U fl b 1 tJ'U:Wl'lt bb 'U'U v 

~i;i~:w~viBvi1~fl11b~tJ'U fi~b ll'U~eltJ'1t 80.56 l'lt bb 'U'Um1fi~1 b1'111t~ i1'V'l~~m1:w~1J1'11u11rut 
QJ.::ill d IQ.I 

1t~u~ !'11btl'1mVJ1flu 1.84 
el1.f11'1"l1 ~~V111'1J (2545) 1~v11 fl11Pi fl~1 ~i;i ~:w~viBvi1~ m1 b~tJ'W1'1l11vitJ1l311'11J1{"1Jel~ 

iJ'rn~tJ'Wi'W iJutJ:wPifl~1tJ~ 2 zj.:i1~~um1'1el'Ubb uu~u b'11tV11m1:wi tJ1t flelUfl111-tl~el.:Jb~tJ'W 
~1'1 el~u11:w'1J1~ nu m1'1el'Um:w bb 'U1 l'lel'Ui:! IJ1~ 1'1~1~:w 1~ tJv11 m1~ fl~1 nui! fl b~ tJ'UoU'UiJutJ:w~ fl~1tl~ 
2 h~b~tJ'Wl31~'11'111~~9lJtl i11l'lb~tJ'UVi 2 tJm1Pifl~1 2544 ~1'W1'W 72 l'l'W ~i;im1~fl~1 'l"lu11 

~'1~:w~viBvi1~ m1 b ~ tJ'W"llmiJ' fl b~ tJ'W~1~~u fl11'1el'W bb uu~u bi:f 1tV11m1:witJ1t flelU m11-tl~el~ b~ m.J 

~1'1 el ~Li11:W'1J1~ nu fl 11'1 el'U IJ11:!.J bb 'U1 l'l el'U '1 IJ1 ~ l'l ~1 ~:w bb\J1fl~1~n'Wel~1 ~i1ir tJ ~1~qivi1-!Ji:f ~~~it ~u 
. 05 bb'1t b \] \J) l'l ~Vl1~1Vl tJ11311'1 IJ1{"1Jel~ir flb~ tJ'UVi 1~~u fl11'1el'U bb uu~u bi:f 1t'V!11'111:1.J~\JitflelU fl11 b etl v 

~el~ b~ tJ'U~1 '1 el~Li11:W'1J1~ nu fl11'1el'U IJ11:!.J bb 'U1 l'lel'U'1\J1~1'1 ~1~:w bb\J1fl~1~ n'W el~ 1~ 1~i1i!tJ~1~qivi1~ 

"'~~ 
~.:ii!'W~1~tJ~.:i1~'1'U 1 '1~ fl~1 ~ '1 fl11~ ~ fl11 b~ tJ'U~ bb uu~u b'11tV111'111:w~~i1 ~ el~i;i~:wnviB v v v ·1 

vi1~fl11 b~ tJ'W"ll el~i! fl Pi fl~11'W11 tJ1'111~1 bl'li1~'W~1'W 1~ tJ b tJ~ tJU b Vi tJU ~ '1 ~:w ~vi Bvi1~fl11b~tJ'W"llel~ 
,r fl Pi fl~1~ b~tJ'U 1.U15fl11'1 el'U bb uutJ fl~~ b u'U m1u 11mtJ1 ~m1:w ~ b ll'U'V!~ fl 1 'Uu1~-X1-U el"1Jel~11 tJ1'111 v 

1~ tJvl1m1tJ1 t bi1'W'11 fl~ '11'1 t bb 'U'W 1 'W fl11\J1 elU bb uuvi ~?lelU nel'U bb'1 tVl~.:i m1~~ m1 b~ tJ'W m1?1 el'U 

~b~tJ'Wb 'U~1'U~1~ 1 m:w~~tJ1t?1~roi bb'1t b '6elV11"1Jel~11tJ1'111~v11m1~fl~1 



d 
'IJ'Vl'Vl 3 

1. m1ri1vtt.1~tJ·H::"1J1mbb'1~fl1'Sb~eJflfl~:i.JIJi'1e:i~1..:i 

2. m1~~1..:ibA~e:i..:i~e:im.ut 1..1m11~(J 

nTin1vn..1"\Jca::"t11ncaugi::n1-ab~tJnn~:i.J~1tJv1~ • 
I o I ..1, !:"! Q.., 

ngi:i.Juca=:"t11nca~b"tlbt.1n1-a1~v • 
I Cl I d'I ~ .Q v t 3 ;'1 v 4 .Q .::ii .q 3 Cit d 

fl'1l.Ju'S::!"1J1fl'SV1 b"1J bt.lfl111"iJ(J\il'S'lt.!butJtJfll31fl~111(J1"1J1"1J1bA:!J'WtJ~1tJ .fl1Ab'S(JtJVl 2 
' "" 

tlm-s?im~n 2557 :!Jvt11VJ(J1~(J11"1!Jl!)~\J'1~..:im1:!J '1'11..111..1 3 ~e:i..:ib~(JtJ '1'1t.11t.1-U'fl?ifl~111:1J~..:i~1..1 
150 At.I 

n~:i.J~1t:Jv1.:imm'Umca1~v • 
fl '1:!JtJl1e:i~1..:i~tit tJ fl 111 ~ (J A~ ..:id bu 1..1-U fl ?i fl~111()1"1J1~1 bA ~ ~ \.1151\.! .fl 1A b~ (JtJ~ 2 

' "" 
tlm-s?imn 2557 :i.Jvt11vim~(J11"1!Jl!)~\J'1~..:im1:1J '1'11..111..1 1 ~eJ'lb~(JtJ '1'1t.11t.1-U'flPlfli3111:1J~..:i~1..1 
60 At.I 

fl'1:i.JV1~'1e:i..:i hH\Jm1~~m1b~(Jt.1~bb'U'U~'Ub~1::!vnm1lJ~ '1'11..111..1 60 At.I 
' " " 

fl'1:i.Jm'UA:i.J 1~-rum1~~m1b~(JtJ~bb'U'UDfl~ '1'11..111..1 90 At.I ' , " 

JI """'!:"! ... .., 
"t.Jtl'Ub"t.JIJl''!ltl~b'UtlV!1Vl b"tl b'Ufl1"51~V 

btre:ivi11 t.1m11~(JA~..:i\1'bllt.1btre:ivi11 t.111(J1"1J1~1 bA~~t.!~1\J b~e:i..:i 1 tJ-s~tJ ~btl~~e:it.11 t.!.fl1A 
"" 

ca::v::b1gi1mm'Ufl1"51~v 

-s~(J::! n'11~1m 1..1m11~(Jv11m1vi~'1e:i..:i11..1.fl1A b~(J'UVi 2 tlm1Pifli31 2557 1~ (J1-tln'111 t.i 

fl1'SV1~'1eJ'I 3 '1tJ~1~11lJ 9 A1'U 
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~"Jbbtl"a~~m~n 

1'11 bb tJ1~'\.J fiei rn1~~rn1b~CJ'U~bb uu~u b?11tV11m1l.l~ 
'IJ 'IJ 

1'11 bb tJ1ml.l fiei e..J '1~l.J ~viivn-:i fl11b~CJ'U neJ'\.Jbb'1t'Vl~.:J1~-ru fl11fl11~~ f111 b~ ti'Ui bb 'U'U~'U 

,-ti bb tltlf11"a'Vl~~e:i.:i 
'U 

fl11~ fl131~'\..!1"111 fl~ -:i-d'b tJ '\..! f1111~ tJ b 'U-:ivi ~" ei-:i zj-:i~ 1 b il'U f111Vl~" ei-:i 1~ tlb otl bb 'U'U bbe..J'U f111 

Vl~'1eJ.:Jbb'\J'\J Randomized Control One Group Pretest-Posttest Design (~131~ 1-:il31-r\Jl'Ut, 

2550) zj-:iij~tJbb'U'U1~CJ ~-:i-d' 

(R) E x 
(R) C T2c 

~fll~n13rum-ut'Urn1vi~"ei-:i 
(R) E bbVl'U fl~l.1Vl~'1ei-:i zj-:i1~-rurn1~~m1b~ti'U~bb'\J'\J~'Ub?l1t'Vl1fl11l.l~ 

' 'IJ 'IJ 

(R) c bbVl'U fl~l.lm'Ufll.l zj-:i1~-rurn1~~m1b~tJ'U~bb'\J'\JtJn~ 
' ' 'IJ 

x 

II d .. .,..,.,j"I~ .,.., 
n1"afl"a1.:ibfl"at1.:i2..1ei1~a'VI b"tl b'Wn1n~a 

.,j .. .J,i1:'1 ~V ol " bfl1eJ.:Jl.JeJVl b"IJ b'Ufl111'1tJ u1tfl€l'\J~1tJ 

i. bbe..i'Urn1~~fl1';ib~tJ'U~bb'U'\J~'Ub?l1tmfl11l.J~ 11ti1"1J1~1bflm1'U~1'\.J b~€l-:i 1 tJ1~'\.J 
'IJ 'IJ ~ 

2. bbe..J'Ufl11~~fl1'jb~CJ'U~bb '\J'\JtJ fl~ 11tJl"IJ1~1bfliivt'U~1'\.J b~tl.:J 1 tJ1~'\.J 
'IJ ~ 

3. bb '\J'\JVl~?ltJ'\Jl ~e..J'1~l.l~vi~vi1-:irn1b~ti'U11tii"1J1~1bfliiv1''U~1'\.J b~m 1 tJ1~'\.J 
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2. ~n~16'11".itbb61tmm~1'UnTH~tJ'W~ ".i1tJ1'1l1~1bfl~~'W~1'W b~€J\I 1 LJ".i~'W 
.. '\J .. 

"" .1 .. .. "" ... .t d iJ'" 1 3. !i'fn~1bbi:.J'Uf11".i6'1€l'Ubb61tf11".i u".itblJ'Ui:.J61".i1tJ1'1J1'1J1bfllJYi'U~1'U b Yi€lb 'Wbb'UTV11-!l 'Wf11".i .. 
6'1~1-:i bbi:.J 'W m".i~ ~ m".i b~ tJ'W ~ bb61tb€ln6'11 ".itJ ".it n€lu m ".i b~ t!'Wn~ tJ 1-U m".i~ ~ m".i b~ tJ'W~ bb uu ~u b6'11tvt1 

'\J '\J '\J 

~ ' Cl I.I .:::.. Cil CilJ/ d 'Yal Cil Q.I Cf 4. 1bfl".i1t'Vf6'11".itf11".ib ".itJ'U".i ".i1tJ1'1J1'1J1bfllJYi'U~1'U b ".i€l-!l b u".il))'U 1)113J'Vf61n6'1m6'1m'W!i'ff1~1 
'\J .. '\J 

"1J€l-:JlJvt11Vlmi;r tJ".i1'1J t1 n'Wu616'1-:Jfl".i13J b ~€lfl1vt'W~"il~U".it6'1-:ifi f11".ib~e.J'U~bb61t6'11Wf11".i b~e.J'W¥ 1~e.i~ dJ \I , \I \I 

~1-V€l ~-:i~€l 1 ud 
4.1 m1lJvtlJ1tJ~11U"ll€l-:i1 tJ".i~'W 

4.2 vt1J1~"1J€l-:i 1 tJ".i~'W 

4.3 m~€ltm 'U 

4.4 Lfl".i-:J6'1~1-:i"1J€l-:i 1 tJ".i~'W 

4.5 fltu6'1lJtmvi1-:ime.imYibb61tbfl~"ll€l-:J1 tJ".i~'W 
' 

4.6 m".ibbtJnbb61t1bfl".i1tvt1tJ".i~'W 

5. ~ ~v\'1 bbi:.J'W m".i b~e.i'W~ bb61t b€l n6'11".itJ".itn€lu m".i~~m".ib~e.i'Wn~e.i1-U'Li r11vt1b lJ'W~1'W1 iX \I \I o~ dJI 

5.1 ?11w6'11fi'qJ 
al ' A V 5.2 ~~u".it6'1-!lflf11".ib".ie.J'U~ 

5.3 6'11".itf11".ib~tJ'U~ 
'\J 

5.4 nwu1'Um".i~~m".ib~tJ'W~ 1)113J~'Wl)1€l'Wm".i~~m".ib~e.i'WTI~tJ1.ffm".i~~m".ib~tJ'W~ 
'\J '\J '\J .. ,, 

bb 'U'UG'l'U b6'11t'Vf11°1113J".i 
'\J 

d Cll II I c::il i/ 
5.5 6'1€lf11".ib ".ie.J'U".ibbG'ltbb 'Vf61-!lf11".ib W'U".i 

'\J '\J 

15m~vt1f"IW.f11'Wbb~'UnT'a~~n1~b~f.l'UTI~VLoUn1".i~~n1~b~f.l'U~bb'U'Uil'Ubfl1Z'Vl1f"l11lJ~ 
~ ~ ~ ~ 

1. oJ 1 bbi:.J 'W m".i~ ~ n1".i b~ e.i 'W ~ iX e~\ zj e.11'111n1"iJ1'W 1 'W 3 vi 1'W 'W "ii 1".iru 11)1".i'd"il6'I €1'\J m 1lJ 
'\J '\J 'i:: 

6'1€l~fl~€l-:i".itvt11-:i".itJ bb uu n1".i6'1€l'W nu"il~U".it6'1-:ifim".i b~tJ'W~ bi1'mn bb61 t~'Ul)1€l'W m".i~1b i1'W m".i 
'\J ' '\J 

~~n1".ib~e.J'W~ b~€l1bfl".i1t~A1~'1JUf111lJ6'1€l~fl~€l-:i (IOC) 1~ti'W"il1".itu1A1~'1Jtlfl11lJ6'1€l~fl~€l-:i~~A1 
~-:Jbb~ .50 ~'W1tJ Yiu11 A1~'1Jtlm13-l6'1€l~fl~€l-:i (IOC) ~A1".itvt11-:i 0.67-1.00 

2. °111 bbi:.J'Um".i~~m".ib~e.i'U~~tJ~utJ".i-:ibbm "1J bb~11 LJ1-Unun~lJ~1€l~1-:i"iJ~-:i 
'\J ' ' 
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Q..::11 Cl.I ca.1 el. a c. d 
115 m-a'Vl1 Fl ru111v. bb uuv1 ~~ eiu 1 ~ m1 m.1q'Vll5'Vl1.:i m,. b -atitJ1'Vl v 1fl1 ~ l1l,. • 
1. i.11 bb 'IJ'IJV1~61el'IJ1~t:H1~3.J~VlBV11.:in1-a b~ ti'W1 ~~ bzj ti1"1l1qJVl1-:i n1-a61 el'WlVl ti11'111Ml i 

O I d II Q.I O ti I Q..I 4 

'11'W1'W 3 Vl1'U L~el\Jl'a1'161el'IJ F1113.Jt:if11J1el.:Jbb'1~m1mV1m~613.J"ll~ L'1'W"1lel.:iF11m3.J Lb'11'Vl1Fl1~"1l'U 
'IJ 

F1113.J61e:J~Fl~el.:! <a~V1'°l1.:i"IJe:i61e:J'\Jtl'IJ'1~'1.h~61.:ifim-aL~tJ'U~ (IOC) 1~ti~'11'at:l.!1~1~"1lilF1113.J61el~Fl~el.:i 
• 'IJ 

~.:Jbb~ .50 ~'WLtl ~u11 ~1~"1lilm13.J61el~Fl~el.:i (IOC) ~~1-a~V111.:i 0.67-1.00 

2. i.11LL uuVJ~61elu1~t:m~3.J~VJBm.:im-a L~tJ'U~tl1'utJ1 .:i LLm "1l LL~11 tlVJ~'1el.:i1.Uti'ui1n?ln~1 
m3.J1 "lin~3.J~1 el ~1.:i b ~elV!1~1m 13.J tJ 1 n~1 tJ bb'1 ~~1rl1'U1'1"51 bb 'U f1"1J el.:J bb 'IJ'IJV1~61el'IJ'a1 ti-V el • 

3. m1'11 ~Fl~ Lb 'U'Ubb uuVJ~61elu1 ~t:m~3.J~VlBVJ1.:im-aL~ ti'W Lb'1~1 bF1<a1~,,.;V11F1113.Jti1n~1ti 

bb'1~~1rl1'U1'1"51bb'Wf11~tiiLF1<a1~,,.;-vel61el'\JbU'U<a1ti-Ve:i 1~ti1-U'LVJF1DF1 27% "1Jel.:i ~.:i b\Jl,,.; vJ1'U 

(~-a1-a-aru ~~1'.:i: 2553) ~'11-aru1m13.Jti1n~1ti (p) ~~1<a~V111.:i .20-.80 bb'1~~1rl1m'1"51Lb'Uf1 (r) ~ 

lj~1 .20 ~'W1tJ '11n"l!el61elu"51'U1'W 3 \Jlel'U -a13.J 16 "l!el F1~bb'W'Ub~3.J 30 Fl~bb'U'U ~u11 ~1F1113.Jti1n 
~1tJ (p) lj~1,.~V111.:i 0.27-0.80 bb'1~~1rl1'U1'1"51bb'Uf1 (r) lj~1 0.20-0. 73 

4. i.11LLuuVJ~61elu1'~e.J'1~3.J~VJBm.:im-aL~ti'U V1~61elunui1n?ln~1~13.J1"1in~3.J~1el~1.:i L~el 
d ~ d 'l.t .. 'l 0 , .. ' ., 

V11m 1m "ll el3.J'U "1l el.:i Lb u UVl ~ 61el'IJ L <ael .:i bu <alJl'U b~ ti Fl 1'U 1 ru '11f1611J1 -a KR-20 "1l el.:i Fl L~ el -a--a"111 <a~61'W 
'IJ 'IJ 

(~1.:i1'1J1tl Vll1'1Jltl, 2540) ~'IJ'°l1Fl113.Jbzjel~'U"1Jel.:Jbb'IJ'IJV1~61el'IJ ~~1 0.94 

5. i.11 Lb uuVJ~61elu1~e.J'1~3.J~VJBm.:im,.L~ti'W1 tJ1-U'ti'un~3.J~1el ~1.:i611V11'um-ai~ ti~e:i 1 tJ 

o Q QCl.I ~ 11 
n1'a~1b'U'Un1'a1'1tlbb~~bb~~bf1'U'a'J'U'a13.J"llel3.J~ 

'U 

1 'W m-a?i n~1 Fl~ .:i-d'ITT ~ ti~1 L D'W m-aVJ~'1el.:J\Jl13.J~'W 1J1 el'U ~.:i-d 
'IJ 

1. '13.Ji!n?in~1,.1tii"ll1~1bF1~~'U~1'U il1Flb~tJ'U~ 2 lln1-a?in~1 2557 3.J'Vl11Vlti1"'tJ . ~ 

,.1"1lfi'!J~\J'161.:iF1,.13.J "51"U1'W 3 ~el.:Jb~ti'U "51'U1'Ui!n?in~1,.13.J~.:i~'W 150 Fl'U 1~ti~1LD'Un1-aL~eln 
n~3.J~1el~1.:i1~ti15m-a'13.J~1e:i~1.:ibbuun~3.J 1~b~eln1~ 1 ~e:i.:ibu'Un~3.JV1~'1e:i.:i bb'1~~n 2 ~e:i.:ib~ti'U , , , , 
bll'Uf1~3.JFl1'\JFl3.J ' . 

2. Vl~61elurie:im~ti'W (pre-test) ti'ui1m~ti'Wf1~3.JV1~'1el.:ibb'1~f1~3.JFl1'\JFl3.J 1~ti1-U' • • • 
Lb uuVJ~61elu1'~e.J'1~3.J~VJBm.:im,.L~ti'U-a1tii"ll1~1 LF1~~'W~1'W L~el.:i 1 tl-a~'W 

3. ~1 b D'W m-aV1~'1 e:i.:i 1~ ti ITT~ ti b u'W~61e:i'U ~1 ti bbe.J'U m,.~~ m-a L~ti'U~ bb uu ~u L611~V11m13.J~ 
'U 'U 'U 'U 

-a1 tii"111~1 bflij~'U~1'U b~el.:i 1 tJ -a~'U 1 ~ bbriu n?i n~1n~3.J~1el~1-:i bb'1 ~~1~ m u'U~61 el'U ~1 mLe.J'U n1-a 
61 , 'U 'U 

~~m-aL~ ti'W~bb uutl n~ -a1tii"ll1~1 bfl~~'U~1'U b~el.:i hh~'W1 ~LLrii1n?in~1n~3.JmuF1i1 1~ ti 1-tlnm 
" 61 " , 

61el'Ubvl1tl'U f1~3.J'1~ 9 1°11'\J Fl1'1..J'1~ 1 -&113.J.:i 

4. Vl~ 61e:J'IJ'Vl"'.:i b~ tJ'U (post-test) 1~ tJ 1-U bb 'IJ'IJVl ~ 61e:J'IJ1~ e.J '1 ~ii ~VlBVJ1.:i m-a b~tJ'U,.1 tJl"ll1 

~1 LF1lj~'U~1'W b~el.:i 1 tl-a~'U zj.:ibU'UoLJel61el'IJ"ll~b~3.J 
~ ' 
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Q t II QQ 

nT'a1 Lfl ""a1 ::Vl'll ei ~gi'Vl1.:tfl ci \Pl 

1. 1°11'U1 ruri1 bo~ tJ"ll~Mfl~ bb 'U'Ur.J'1'1~~vi~vi1\lm-s b~tJ'W~1~-;;i1 n m-s~~fl1-Sb~tJ'U~bb uu~u 
II I Q.J Q.J .::ii 

b'11~V11f111m n €J'U bb'1 ~'Vl'1\I m-s-;;i~ m-s b W'U fl1-SG'f €J'U 
'IJ 

2. l°i'1'U1ru ri1 Lo~ tJ"ll€l\lfl~ bb 'W'Wr.JGi ~~~vi~vi1\lm-s b~ tJ'W~1~-;;i 1m-s~~ m-sb~tJ'WV~tJ1 i 
15m161 €J'U bb uu tJ n ~ ri €J'U bb'1 ~Vl6" \I m-s~ ~ m-s b~ tJ 'Um 161 €J'U 

3. btJ~ tJ'l.J b Vi tJ'l.J f111~ bbl'l n"LJ €1\lfl ~ bb 'U 'U rie:i'U b~tJ'U bb'1 ~'Vl6"\I b~ tJ'U"ll€l\I bb uu vi~ 61€1'1.J 1 ~ r.J '1 

'1~~Vl~Vl1\lfl1'Sb~tJ'U 1~tJ 1 im-svi~'1€J'l.Jl°i1Vibb '1.J'l.Jnzj~~1~BG'f'S~ (t-dependent test) 

4. b tJ~ tJ'l.J b Vi tJ'l.J m1~ bbl'l n"LJ €1\l"ll €1\1 bb '1.J'l.JV1~'1€J'l.Jl~ r.J'1 ~~~Vl~Vl1\I m-s b~tJ'U"ll€J\lir n ~m~nnzj~ 

Vl~'1€J\I bb'1~nzj~f11'Ul°J~ 1~tJ1 im-svi~'1€l'Url1Vi bb 'l.J'l.Jnzj~~1~BG'f'S~ (t-independent test) 

.... .K 1. fl'1\Jl'W'W~1'W 

2538: 73) 

x 
LX 
n 

... 
I .J ( 0 I.I V 1.1 f11fl~bb'U'Ub0'1tJ Mean) f11'U1ru-;;i1n6'fl'J'j ('11'\.J 6'11tJtJl"l; bb'1~ €J\lflru1 6'11tJtJl"l. 

'IJ 

I ..,j 
bbVl'U f11fl~bb'U'Ub0'1E.J 

" bbVl'U r.J'1'j1~fl~bb'U'UVl\l'VI~~ 

bb Vl'W 1il1'U1'Wirn~m~n 

- LX x=-
n 

I ..,j 0 

1.2 f11f111~b'l.JtJ\lb'l.J'W~11'l'j~1'W (Standard deviation) "ll€J\lfl~bb'W'W f11'U1ru-;;i1n ... 
~l'J'j (~1'U 6'11E.JtJl"l; bb'1~ eJ\lflCU1 6'11tJtJl"l. 2538: 79) 

SD 
LX 

I ..,j 
bb Vl'U f11f111~ b 'l.JtJ\lb 'l.J'U~11'l'j~1'U"ll€J\lfl~bb 'U'U ... 

" bb Vl'U r.JGj'j'J~"ll€J\lfl~bb 'U'UVl\l'VI~~ 
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LX 2 bb'Vl'W i:.J'1-s1l.J"UeMfl~bb'Wmbvl'1~(;)-rnnn1'1..:i6'1ei..:i 

n bb'Vl'W ~1'W1'Wi!nPin~1 

.... ~II .,j "' 2. fl'1~'Vl L"IJ~'a1\lfltl'U~Wcf11VHfl'HNla.Jtl 
I d J' Q.J <lJ .s{ A 

2.1 fl1fl11l.l b 'VI tJWli ..:i \J11l.l b 'W eJ"M1"1.I ei..:i bb u UV! ~6'1eiu1~ i:.J '1 G'll.l ~'Vlti'VI 1..:i m-sb -StJ'W bb'1 ~ 

bb 'U'U'Vl~G'I ti'U 1~m1l.l 6'11l.l 1 -S'1 L 'W m-s bbn\l qi"M1V11..:ii VJ tJ 112116'1 \J1 ft~ tJ~ '11-sru1~1v1'1Ji1m1l.l 6'1ti ~fl~ ti..:i 

(IOC) 1~tJLotl~\Jli (~1..:i'S'\Jltl VJ1-S'\Jltl, 2540) 

IOC 

LR 
n 

IOC =LR 
n 

.::.t. a II .J t 
bb 'Vl'W i:.J'1i1l.J"UeJ..:J fl~ bb 'W'W fl11l.Jfl~ b 'M'W"Utl..:J~ b '1J tl1'1J1ty'Vl..:J'Ml.J~ 

0 II .,j 
bb 'Vl'W '11'W1'W~ L'1Jtl1'1J1ty 

2.2 ~1fl11l.Jtl1f1~1tl (Difficulty) bL'1~~1B1'W1'1~1bb'Wf1 (Discrimination, r) "Uti..:J 

LL 'U'U'VI ~6'1ti'U1~ (:,I '16"l.l~'Vlt'V11..:Jf11'Sb~ (J'U 1~ tJ1 bfli1~~oLJtl6'1tl'U L U'W i1 (JoLJt) 1 i b 'VlflU fl 27% "Utl..:J ~..:i 
L\Jl~ Yl1'W (~i1-S"Sru "U~'S'..:i: 2553) 

' 

p 

R 
N 

~1fl11l.J(J1f1~1() (p) 

R 
P=-

N 

I I 0 II 0 I I.I 

bb 'Vl'W fl1fl11l.l m n..:i1 tJ"Uti..:Jfl1'11l.l"Uti..:J"U timml.l bb\J1'1 ~"Uti 

bb 'Vl'W ~1'W1'W~\J18U'1fl L 'Wbbvl'1~oLJ8 
" " 0 1111 t 

Lb 'Vl'W '11'W1'Wi:.J L "1.116'1tl'\J'Vl..:J'Ml.J~ 
" 



B1'U1'1-;J1bb'Ufl (r) 
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Ru - Re 
r = N/2 

bb 'Vl'U ~1B1'U1'1 m1bb 'Um ll'U11 e.i.rre:i 

bb 'Vl'U -;J1vm~ Ill e:itJt1fl1 'W bblJii;i :::.rr e:i 1 'U fl'1l.l bri.:i 
~ ~ . 

bb 'Vl'U -;J1'U1'U~ Ill e:itJt1fl1 'U bblJii;i :::.rr e:i 1 'U fl'1l.J~e:i'U 
~ ~ . 

" 0 I.Ill QJ 

bb 'Vl'U '11'U1'Um "U1~€1'U'Vl.:IV1l.J~ 
~ 

2.3 ~1m 1l.J bzje:il1''U"U e:i.:i bb tJ'U'Vl~HrntJ1~ ~i;i ~l.J ~'VlBvnrnTH~CJ'U 1~ e.i1-d~m KR-20 

('\iqj'll1 ~'U'Vl'U'UVi, 2551) 

n 

p 

q 

S/ 

n [ L pql 
ftt = n - 1 1 - sr 

I cJ ~ 
bb 'Vl'U fl1fl11l.J b 'tl€1l.J'U'U€1.:I bb 'U'U'Vl~~el'U 

0 ,, 

bb 'Vl'U '11'U1'U'U€1'V1~~€1'U'U€1.:l'U€1.:lbb 'U'U'Vl~~el'U 

bb 'Vl'U ~~~1'U"Ue:i.:i~'V11 tm 'U-rre:i'V1~.:i 6") ti'U~e:i ~~~1'U"Ue:i.:ifl'U'V11t1fln'Ufl'U~.:i'V1l.J~ 
~ I ~ 

bb 'Vl'U ~~~1'U"Ue:i.:i~'V11~~ 1'U.rre:i'V1~.:i1 V1~e:i ~e:i 1- p 

bb 'Vl'U fl::: bb 'U'Ufl11l.J bb tl1tl 11'U"U€1.:!'V1~~€1'UOU'Ut!'U 
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3.fl~~~1~~~flvufl~~~s1~ 

61 ~ ~m oU'Vl ~ 61el'IJ 61l.Jl.J ~ ~1'U b ~el b tl~ tJ'IJ b Vi tJ'IJ e.J 616"l.J ~VlBVrnl n TS b~ tJ'U "Uel -:ii.! n Pi n~1 rleltJbb61 ~ 
vi~-:im·n~ti'U 1~ti1i t - test for dependent Samples (0r'n-:i1'~tl Vli1'~tl. 2540) 

t 

LD 
L:o2 

LD 
t = -======== 

I I Q.I Q.I ..::.I 
bb Vl'U e.J61 'a1l.J"Uel-:im1l.J bb~ nm-:i m-aVJ~61el'IJ n el'Ubbii'l~vii;i-:i m-a-;,i~m-a b 'atJ'U m-a61el'U 

bb Vl'U e.J'1 'a1l.J"Uel-:if111l.J bb~ n~ 1-:i n1'aVl~61el'IJ rlel'U bbii'l~Vl~-:im-a~~ m-a b~tJ'Un1'a61eJ'U 

bb~ii'l ~IJ11 tJ nn1~-:i61ei-:i 
" " n bb Vl'U "il1'U1'U~"Ue.J-:ifl~ bb 'U'U'11nm-aV1~61e.J'Ufl1' .. :m -arnb'1~fl1'-:ivi~-:i ,, 

'1~~.ffi oUVl~61e.J'IJ'1l.Jl.J~ ~Tu b ~el b tl~ ti'IJ b Vi ti'IJ e.J i;i 6"l.J~VlBV11-:i m-a b~ti'U"Uei-:ii.Jn?in~1-a~vi11-:i 
nzjl.JVl~ii'lel-:ibbii'l~nzjl.JFn'IJ~l.J 1~ti1i t-test for Independent Sample b'Uitl Difference Score 

(lJqii.11 B'UVl'U'Uv'i, 2551) 

2 L(Dl - MD1)2 + L(D2 - MD2) 2 
So = ---='--------=-----

n1 + n2 - 2 

t bb Vl'U ~1'1~~Vi*1 m 'Un1'a~'11'anJ1n1'abb'1nbb'1-:i bb 'IJ'IJVi (t-distribution) 
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Id I I CV oClil Q.11 Al 

bb 'Vl'W f11 bQ'1 tJ'IJ€Me.Jfill1.:J~::!'V!11.:Jf11~'Vl ~6'1€l'U Vf '1-:J f11~ b ~ tJ'W f1'\J f1€l'W f11~ b W'W'IJ€l.:J 

f1~~f)'J'\jf)~ • • 

I I CV £:11 CV I Al I 

bb 'Vl'W e.J'1 m.:i~::;V111.:imi'V1~6'1e:iuV1'1.:Jf11i b itJ'W nu ne:iu m~ b iti'W'l.lmn~~ri1u ~~ 

bb 'Vl'W ri1ri11~ bb t1 itli1'U 'l.Je:i.:i e..i '1 ~1.:Ji::!V111.:i ri::; bb u u mi'Vl ~6'1e:iu'V!~.:i b~tJ'W bb'1::; ne:iu 



d 
'U'Vl'VI 4 

., ., .. ..i"I~ ... .. ... 
fl'1jliln'l:;tu'VI L'ti L'Un1'j'Jbf"l'5'1::Vl"lltl~lil 

L 'Ufl1':i1 bfl':i1~~-LJ'a1J'1 'lh~flau~1 ~'1n '~fl't~m.i1 'Um':i1 bfl':i1~~-LJ'a1J'1 ~-:id " ·~ " 
n bb Vl'U "ii1i.11'U't!rn~~'U b 'Ufltj1ll'l1a~1-:i 
k 

x 
~ 

bbVliJ fl~ bb 'U'Ub\Jl1J'U8'1 bb UUV1~H'f8U 
I .J 

bbVliJ fl1fl~bb'U'UbU'1~ 
' I .. 

bb Vl'U fl1fl111J b U~'lbU'U1J11'l':i~1'U'U8'1fl~bb 'U'U ... SD 

t bb Vl'U 1°11'1~~v1t m 'Ufl11Vhl1'HW1fl1':ibb'1 flbb'1'1bb uuVi ( t-distribution) 

** bbVl'U ~'!!~611Ar1JV11-:i'1~~~1~~u .01 

"" d' II 
~111nTa1 Lf"l'5'1~Vl"llt13.J111 

" 
"':llt. CV d CV Cll II 4 t.1d Clll I CV .f. 

'11 fl~'1fl111'1~b18'1 ~'1 fl11'1~ fl1i b W'Ui bb UU'1U b'11~Vl1fl111JiV11J\Jl 8 ~ '1'11JflV15V11'1 fl1':i " " ., 
b~~'U'Ua-:i't!fl~fl~111~1"tf1~1bfl~~'U~1i.i -wu1111~'1~b~~~~-:id 

I .. 

fl8'Ubi~'U 1800 

1800 

"' 

808 

1377 

** ~'!!~611Ar1JV11-:i'1~~~,.~~u .01 

13.47 

22.95 

SD 
5.88 

5.52 

44.90 

76.50 

t 

14.69** 

'11flm11-:i~ 3 bb'1~-:i11~'1'11ltiV1tV11-:ifl11b~~'U'Ua-:i't!flPifl~111~1"tf1~1bfl~~'Uji1'U~L~ 
QJ .iCiil ii 4 1J I QJ c:4 Q I d - I CV 

'11 fl fl11'1 ~ fl1i b i~'Ui bb UU '1Ub'11 ~Vl1 fl113.Jifl8'U fl11'1 ~fl1':i bi ~'U fl11'18'Ullfl1 bU'1 ~ ( X ) b V11 flU 
" " 

I d I CV Cl.I CV QI QI I d -13.47 '11'UbUCMbU'UlJ1\Jli~1'U (SD) bV11flU 5.88 bb'1~Vl'1'1fl11'1~fl1ibi~'Ufl1':i'18'Ullfl1bU'1~ ( X) .... 

bvl1tlU 22.95 ~1iJb~~'lbU'UlJ1\Jli~1'U (SD) bvl1tlU 5.52 ~'1'11lJ1it1'1itJ111111-WflP1fl~1':i1~1"tf1 
... ' 

~1 bfl~~i.1~1'U~1111-ru m1~ ~fl 11 b~ ~'U ~ bb u u ~u b'11~V11m 11l ~~ ~ '1 '13.J nVJtV11-:i fl1':i b~ ~'UVl~-:i m1 b~ ~i.i 
""' OJ l\J gl 

'1-:ifl11ria'Ub~~'U a~1-:i~-W~611An 'V11-:i"'~~~,.~~u .01 6it-:ib lJ'U1 tJ\Jl1ll'1llll~~1'U~r\'1V1'U~ H " ·~ "' 
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mca1.:i~ 4 mi bu~ CJu b Vi CJu ~ '1~li~viBvn.:i mi b~ CJu '1le:i.:i'W' n P1mn i1 CJ1'111~1 bl"liH{u~1u~1~·o.nnmi 
~ ~fl1i b~CJU~ bb 'U'UU n~ rie:imb'1~'Vl~\lfl1i~ ~ fl1i b~ CJU fl1i~e:JU 

'II 

Q x SD ~eiei~:: t fl:: LL\J 'Lib~ 11 fl:: LL\J\J '5111 
I .. 

2700 ne:JUbWU 1228 13.64 7.14 48.48 
., "" 7.19** 

'Vl'1\lbiCJU 2700 1686 18.73 5.70 62.44 
-=:ii Q.I ~ Q.I Cllri.r:::::t.d Q.I ** l.JUCJ 11°lt\JV11\l~'11'1Vli~~'U .01 

-o;i1nl'11i1.:i~ 4 bb~~.:i11~'1~l-l~viBvi1.:imib~CJu'1Je:i.:i'W'nP1ni.;1-a1CJ1'111~1bl"lil~u~1um~ 

'11nf11i~~f11ib~CJU~bb'U'UUn~rie:iumi~~fl1ib~CJUn1i~e:JUill°i1bQ~CJ ( x) bvJ1tl'U 13.64 ~1U 

b~CJ\lb'UUl.J11'1i~1U (SD) bvJ1tl'U 7.14 bb'1~'Vl~\lf11i~~f11ib~CJUn1i~e:JUiJl°i1bQ~CJ ( X) bvJ1tl'U ... 
18. 73 ~1Ub~CJ\l b'Uumm~1u (SD) b vl1nu 5. 70 -o;i1nnii~'OJ1iru1~u11-UnP1ni.;1i1CJ1'111~1bl"lil 

"' 
~u~1u~1~-ru f11i~~ n1i b~CJU~ bb 'U'UU f) ~il~ '1~l.Jf1VlBVl1\ln1i b~ CJU'Vl~-:Jf11i b~ CJU~ .:in11ri e:JUb~CJU 

Q \I ul \I 

e:i~1-:iil'U'CJ~1~t\JV11-:J~~~~i~~'U .01 

u e:i n 'OJ 1ndbde:i~'OJ1iru1 l°i1~e:i CJ '1 t'lJe:i-:i l°l::; bb u u ~ G=i ~l.l ~ viBvi1-:i n1 i b~ CJ U'lJ e:i-:i'W' n P1 ni.;1 

i1 CJ1'111~1 bl"lil~u~1u ~u11 'W' nP1 ni.;1i1 CJ1'111~1 bl"lil~u~1u~1~-ru f11i~~ mi b~CJu~ LL uu~u 
"' "' 'II 

3. ~'1~l.JnviBvi1-:in1iL~CJU'1Je:i-:i-UnP1ni.;1i1CJ1'1J1~1Ll"lil~u~1u~1~-o;i1nmi~~f11iL~CJu~ ·1 "' 'II 

LL 'U'U~'U L~1~'Vl1Ad1l.l~nu'U' nP1 ni.;1m~-ru fl1 i~~ fl1i b~ CJU~ LL 'U'UU n~ 
'II 'II 

~1'51.:J~ 5 f11i bu~ CJ'U b Vi CJ'U ~G'l~l.J ~viBvn.:im i b~ CJU'lJe:J\l'U' nP1 n'l.;1i1 CJ1'111~1Ll"lil~u~1um~'OJ1 f) fl1i 

~~f11iL~CJU~LL 'U'U ~'U b~1~'Vl1A11l.l~ (f1~l.JV1~'1 e:J\l) nu'U' nP1ni.;1~1~-ru f11i~~f11i b~CJU~Lb 'U'UU n~ '\I \I , \I 

(f1~l.JA1'Ul°ll.J) • • 

n k x SD II 
caeiei~:: t 

I 

nG=il.JVl~G=ie:i-:i • 60 30 22.95 5.52 76.50 
I 3.20** 

f1'1l.JA1'Ul°ll.J • • 90 30 18.73 5.70 62.44 

** il'U'CJ~1~t\JV11\l~~~~it~'U .01 
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.=:J I CV ~ c:il .ca, ' CV.cf q ..::ii .cal 
"iJ 1 fl m-a1 .:JVl 5 'WU11 ~HH'1:1.J ~ Vl f:iVl 1-:J fl1'ab'atJ'W1VltJ113116'1 m"U fl .:J'W fl 131fl'l31'a1tJ1 '111'111 bfll.J 

~'W~1'UV!6"fl"il1fl~1~"il1flfl1'a~~fl1'ab~tJ'U~bbUU~Ub6'11~V!11'111lJ~~~1bO~tJ ( X) bvl1tlU 22.95 ~1'W "' ~ ~ 

b ~tJ.:Jb U'Wl.J1\Jl'a~1'W (SD) b vi1nu 5.52 bb'1~~H'1'1l.JflVltV11.:ifl1'ab~tJ'UV!6".:J"il1flm~"il1flfl1'a~~fl1'ab~tJ'W~ 
"' "I ~ 

L~tJ1otli6m-aG'ffl'WbbUU'l.1fl~~~1bo~tJ ( x) bvi1nu 18.73 ~1'Wb~tJ.:JbU'Wl.l1\Jl'a~1'W (SD) bvi1nu 5.70 

~.:ii!'W~ .:iG'f-a'l.11~-'hu fl Pi fl'l31-a 1tJ1'1l1~1 bfl~~'W ~1'W ~1~-ru m-a~ ~ m-a b ~ tJ'W ~ bb uu ~u b6'11 ~vi1m1l.l~~ 
, cl.I \J " 

e.J'1'1l.l~Vl tvi 1.:i m-a b~ tJ'W~.:i fl11ir fl Pi fl'l31~1~-ru m-a~ ~ m-a b~ tJ'W f bb u u'l.1 fl~ fl ~1.:i~ir tJ ~1~t1JV11.:JG'f ~~~ 
-a~~u .01 zj.:ib tJ'W1 'lJ1J11lJ6'1l.llJ~~1'W~n1vi'W~ H 

"' 



..,; 
U'Vl'VI 5 

tiiitl-a1 '1 ~gt bbgt ~11i11-aru~ gt 

'11n m1i..ij E.J b ~ab 'Li~ m.J b Vi m.J r.J~ ~l.l~'Vl~'Vl1\l m1 b~E.J'U'UeJ\lU nPi m~n 1 'U11 E.Ji"t11~1 bAl1~'U~1'U~ 
1~-r'U m1..ij' ~f111 b~E.J'U~ bb 'U'U ~'U b6'11t'Vl1 A11l.l~tl'U m1..ij'~ m1 b~E.J'U ~ml.l'Li n~ 6'11l.l11'16'11'Li6'111t~1~n1 \I \I \I q g~ 

ail'Li11E.Jr.J~bb~ti'11~rur.J~f111Pini;1i..ij'E.J 1~~\l\f 

1\))~tl~tfl~~~fil~n1~1~a • 
1 'Wm1Pini;1 m1i..ij E.Jtf n1()1~\J1t6'1\lfl b ~m tJ~E.J'U b ViE.J'Ur.J~'1l.l~'Vl~'Vl1\lm1 b~E.J'U'Ufil'lirnPi ni;1 

1 c. cal q.J' .Jq 'i° QJ' £11 I.I 4 l/Q.I Q.J A II 
'U11 E.J1"tl1"tl1 bAlJ'V-l'U~1'U 'Vl b 1E.J'U b~ E.J f111'1~f111b1E.J'U~bb 'U'U?l'U b6'11t'Vl11"111lJ1f1'U f11~'1~f111b1E.J'U 1 

d.I \I \I \I 

ml.l'Lin~ 

fl2.12.1~11\JL\Jm~1~a 

~ b~ E.J'U~t~-r'U n11 b~E.J'U TI~ E.J1 i n11..ij ~ n11 b~E.J'U~ bb 'U'U~'U b?11tV11n'U n11..ij ~n11 b~ E.J'U~m .;r 
\I \I \I \I 

lGf111'U11E.J1E.J1 '!Xm1lJ~b U'U'VI~ nn r.J~ ~lJn'Vl~'Vl1\lf111b~E.J'U1 'W11 E.Jl"tl1~1 bAl1~'U~1'U bbl)) f1~1\l tl'U ~ ·1 ~ 

Ac:il 0 .Q Q Q,/ 

1t>.-i1L\J\Jmnlila 

1. ntj2.1tl~~'!l1mLLgi:mtjil~'Jfil~1~ 

f1~lJD1t"tl1f11bb~tf1~lJ~1eJ~1\l 1 'Uf111l..ij'E.JA~\ltJ D1tf1eJ'U~1E.J , ' 
I GI ~ ~ ~ Q.I ~ ~~ IV ~ Q -=ii q .f q d 1.1 f1~lJu~t"tl1f11'Vl b"tl b'Uf11~1'1E.Jl"11\l'UAeJ 'Uf1~f1'!;111E.J1"tl1"tl1bAlJ'V-l'U~1'U .fl1Ab 1E.J'U'Vl , ~ 

2 tJm1Pini;1 2557 lJ'Vl1i'VlE.J1~E.J11"1lii'!J'W\!~6'1\lA11lJ "ii'1'U1'U 3 '!Xei\lb~E.J'U "ii'1'U1'UirnPini;111lJ ,, ,, 
~\l~'U 150 A'U 

i.2 n~lJ~1a~1\lmm'Um1i..ij'E.JA~\ltJ~a irnPini;111E.Ji"t11~1bAl1~'U~1'U mAb~E.J'U~ 2 , ~ 

tJm1Pini;1 2557 lJV11i'Vlm~E.J11"tlii'!J'W\J~6'1\lm1lJ "ii'1'U1'U 1 '!Xei\lb~E.J'U "iJ1'U1'UirnPini;111lJ~\li'U 
60 A'U 

ntjl.l'Vl~~a\l bb~t~n 2 'IXa\lb~E.J'UbU'Wntjl.lm'U~lJ 

f1~lJ'Vl~~eJ\l L~-r'U..ij'~f111b~E.J'U~bb'U'U~'Ub6'11t'Vl11"111lJ~ "iJ1'U1'U 60 A'U , ~ ~ 

"iJ1'UTU 90 A'U 
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JI d'I~ .. ., 2. 'lltl'Ub"tl\Jl"tltl.:!b'Utl'Vi1bbft::-a::~::b1fl1'Vl b"l1 b'Un1'a1'1~ 

Li1eJ'Vl11 'Um'S1~CJl°1~.:JdLth.JL-d'eJm1 'U'S1CJ1'1J1~1Ll°1n«'U~1'U L~eJ.:j hh~'t.J ~bU~~eJtJ1 't.Jfl11°1 ... 
L~CJ't.J~ 2 um-sPi f1~1 255 7 1J'V111Vl CJ16" CJ'S1'1JJl!)~\j'1~.:Jl°1'S11J b~CJ 1-ff L 1'111 't.Jfl1'SVl~'1eJ.:J 3 "'tJ~1~ 
'S11J 9 1°11'\J 1°11'U'1:; 1 ~1 b1J.:i 

..i .... ., 
3. bfll'atl.:!3Jtl1'1~ 

.,j "".Joi!:') .. ., .::;J'.I IV 
Ll°1'SeJ.:i1J eJVl b '1J b 'U fl1'S1"il CJ 1°1'S .:i'U u'S~ f1eJ'U m CJ 

3.1 bb~'Um-s~~m-sL~CJ'W~Lb'U'U~'UL~1~mm11J~ -s1CJ1'1J1~1bl°1n«'U~1'U b~eJ.:i 'ttJ-s~tJ 
~ ~ ... 

3.2 bb~'Ufl1'S~~fl1'Sb~CJ'U~Lb 'U'UUf1~ 'S1CJ1'1J1~1 bl°1n«'U~1'U b~eM b U'S~'U 
~ ... 

3.3 bb uuVJ~~eJu1~~'1"'1J'lVlBvn.:im-sL~CJtJ-s1CJ1'1J1~1 Ll°1n«'t.J~1'U b~eJ.:i 't u-s~'U ~1'1.J1'1.J 
3 IJ\eJ'U -s11Jl°1~Lb't.J't.Jb~1J 30 1°1~bL't.J't.J n~1m11JbzjeJ~'U o.94 Lb'1~~1m11Jmn~1CJ (p) 0.21-0.ao bb'1~ 

~1eJ1'U1"il~1bb'Uf1 (r) 0.20-0.73 

o Cit. QU G II 
4. m-a~1b'U'Wn1n'1mbft::uft::bn'Un'Uni.J"l.m~fl 

4.1 vi1f11'SVl~~eJ'UneJ't.Jb~CJ't.J (pre-test) nui!m~CJ'Uf1~1J~1eJ~1.:iLL'1~f1~1Jl°11'\Jl°11J b~CJ 
' ' ' 

1-ff Lb 'U'UVl~~eJ'U1~ ~'1"'1J'l'VIBVJ1.:im-s b~CJ'U'S1 CJ1'1J1~1 bl°1n«'U~1'1.J b~eJ.:j b U'S~'U 
4.2 ~1 b i'J'U m-sVJ~'1eJ.:i 1~ CJ er1~ m u'Wer~eJ'U1il1 mL~'U m-s~ ~ m-s b~CJ't.J~ bb uu~u b~1~'1111 

~ ~ ~ 

IV ""' .... J' .,j 'i.I"" '!IV •OJg o IV QJ 

1°1116.l'S 'S1CJ1'1J1'1J1 bl°16J'W'U~1'1.J b 'SeM b u'SIJ\'U b 'Vibbf1'Uf11"1f1~1 f1'16J'V1~'1eJ.:i bb'1~~eJ'Wmmb~'t.Jf11'S"il~f11'S 
~ ... ' 

b~CJ't.J~bbuutJn~ -s1CJ1'1J1~1 Ll°1n«'U~1'1.J L~eJ.:i 1 u-s~'U 1 ~bbni!nPin~1n~1Jm'Ul°16J '\J .,,. , , 

4.3 vi1m-sVJ~~eJ'U'Vl6".:i b~CJ'U (post-test) b~CJ 1-ff Lb 'U'U'Vl~~eJ'U1~~'1"'6J'lVlBvn.:im-sL~CJ't.J 

-s1CJ1'1J1~1 Lr1n«'W~1'U L~eJ.:i 1 tJ-s~'U zj.:i L tl'WoLJeJ61eJu~~L~6.I 
4.4 m1"il1 ~ l°1~bL'W'W"il1f1m-svi1 LL u 'U'Vl ~ 61eJu1 ~ ~ '1 "'6-1 'l'Vl B'Vl 1.:i m-s L~ CJ 'W Lb'1::: i.11 ~ '1 

f):; Lb 'U'Umlilm1 bl°1-s1:::~1i11 CJ15m-sVJ1.:i~~~ L ~eJ'V1~61eJ'U611J6J~~1'U ... 

Q d II QClt. 

5. n1'a'lbfll'a1::'Vi"tltl~fl'Vl1.:!~Hl\Jl 

5.1 ~1'W1 ru~1 Lo~ CJ'lleJ.:i 1°1::: LL 'W'W~'1"'6.l'l'V1Bvn.:im-s L~CJ'W~11il"il1 nm-s~~ m-sL~CJ'Wf LL uu 

5.2 ~1'U1 ru~1 LO~ CJ'lJeM l°1 ~LL 'W'U~'1 "'6J']'VlB'V11.:i n1-s L~CJ'W~11ili'u m-s~~ m-s b~CJ'Uf LL uu 

tJ n ~ n eJ'U bb'1::: '1116" .:i m-s~ ~ m-s b ~ CJ't.J m-s 61 eJ'U 

5. 3 b tJ~ m.J b vi CJ um 16-1 bb \?! f1'1J eJ .:i l°1::: bb 'U 'Un eJ'U b ~ CJ'U bb'1 :;V16" .:i b ~ CJ'U'lJ eJ.:i bb 'U u'Vl ~ 61eJu1 ~ ~ '1 

"'6Jn'VlB'V11.:i m-s L~ CJtJ'lJ eJ.:ii! f1 Pi n~1~11ili'u m-s~ ~ m-s~ ~ m-s L~ CJ'U ~LL tJ u ~u L611~V11m16J ~ 1~ CJ 1-ff m-s ., ~ ~ 

'V1~61eJ'U~1ViLL'U'Uf1zj6J~1~~61'S::: (t-dependent test) 
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5.4 L tJ~ tJtJ L Vi tJtJ m1~ LL\JI f1'1JB-:!At LL 'W'W'lJB-:ltJf1Pl f1'1;1 nzj~'V1~"1 B-:1 LL"1 t nzj~A'JtJ ~~~1Jl 
'11 n m11 ~Jl-:rn LL tJtJ'Vl~ G'f BtJ1 ~ e.rn ~~ q'Vlt'V11-:i m 1 L ~ tJ'W 1~ tJ 1-U f111'V1 ~G'f eiu iohVi LL uu nzj~~ BG'! it 

(t-independent test) 

v6tl-s1tJLL~~1-;iTHU~~ 

'11f1Plf1t;11~ tJ L ~BL tJ~tJtJ L Vi tJtJ e.J"1f111~~f111L~tJ'W~LL tJtJ~tJ LG11t'V111"111~~~ij~ Be·J"1~~n'Vlt 'IJ 'IJ ., 

q CV .:ii ~ q q J( .:::ii.tJ <> <( 1 " .... ~ 
'V11-:lf111L 1tJ'W'lJB-:l'Wf1i'lf1'1;111tJ1"ll1"ll1 LA~'t'J'W;'i1'W G11m1'1B!i 11tJLL"1t1'111'1Je.J"1 ~~'1'LJ 

"" 
1. '11f1f111Vl'111'1J11°11 LO~ tJ'(J B-:1 At LL 'W'We.J "1 ~~ q'Vlt'V11-:I f111 L~tJ'W'lJ B-:ltJ f1Pl f1'1;1~1Ji''11f1f111 

~~ f111 L~tJ'W~ LL tJtJ~tJ LG11t'Vl11"111~~flB'WLL"1 t'Vl~-:lf111~ ~f111 L~ tJ'W f111G'f B'W YJtJ'J1 e.J"1 ~~n'Vlt'V11-:lf111 'IJ 'IJ ., 

L~ tJ'W'(J B-:ltJ f1~f1'1;111tJ1 "ll1~1 LAn~'W ;'i1'W'VI~-:! 1~-ru f111~ ~ f111 L~ tJ'W f111 G1 B'W LL tJ tJ ~tJ LG'f 1t'V111"111~~ 
"" 'IJ 

G1-:in11nei'UL~tJ'W 1~tJnnei'Um1~~m1L~tJ'W~nl°i1Lo~tJ ( x) Lv11nu 13.47 ~1'WL~tJ-:1Lu'U~1m~1'U 
'IJ 'IJ "" 

(SD) Lvl1fltJ 5.88 LL"1t'Vl~.:Jf11i~~f11'H~tJ'Wf11~G'IB'Wijl°i1LO~tJ ( X) Lvl1fltJ 22.95 ~1'WL~tJ.:JLtJ'W 

~1\Jl1~1'W (SD) Lv11nu 5.52 
"" 

...::.. I ..J Q,.I ..! .:::ii Q..I Cl.I eil 

2. '11 f1 f111YJ'111'1J1A1 L0"1 tJ'lJB-:!At LL 'W'We.J "1&1~ q'Vlu'V11-:lf111L1tJ'W'Vl"1-:I f111'1~ f111L itJ'W f111 

G'IB'W~1~-ru m1~~m1 L~tJ'W~LL uu~tJLG11t'V11m1~~ LL"1 t15m1G'f B'WLL uutJn~ YJu11 e.J"1~~n'Vlt 'IJ 'IJ ., 

'V11-:I f111 L~ tJ'W'lJB.:JtJ f1 ~ f1'1;1 ~1 tJ1"ll1~1LAij~'W;'i1'W'VI~.:J1~-ru f11~~ ~ f11~ L~ tJ'W f111G'f B'W LL tJtJ ~tJ LG'f 1t'Vl1 
"" 

m 1~ ~G'f .:i n11V1~.:i 1~-ru m 1~ ~ m 1 L~ tJ 'W ~~ tJ15n11&1 B'W LL u utJ n ~ 1~ tJ e.J "1 ~~ n'Vlt'Vl 1-:i m1 L~ tJ'W \1\1 '\J vi 

'Vl~.:i'11nm~'11nm1~~m1L~tJ'W~Lbuu~rnG11tV11m1~~nl°i1Lo~tJ ( x) Lv11nu 22.95 ~1'WL~tJ.:JbtJ'W 
'IJ 'IJ 

~1\Jl1~1'W (SD) L v11 nu 5.52 Lb"1te.J"1~~n'Vlt'V11.:i f111L~ tJ'W'Vl~.:J'11f1~1~'11 n m1~ ~f111b~tJ'W~~tJ 1-U' 
"" ., 'IJ 

15m1G'IB'WLLtJtJtJn~nl°i1LQ~tJ ( x) Lvl1fltJ 18.73 ~1'WL~tJ-:!LtJ'W~1\Jli;'i1'W (SD) Lvl1fltJ 5.70 ... 
3. '11 f1 f111 L tJ~ tJtJ L Vi tJtJ A11~ LL\JI f1'1JB.:J At LL 'W 'W flB'W L~ tJ'W LL"1 t'Vl~.:J L~ tJ'W'lJB-:1 bL tJtJ'Vl~G'f BtJ 

1 ~e.J"1~~n'Vlt'V11-:in11 L~ tJ'W'lJB-:it! nPi ni;1~1~-ru n 11~ ~ m1~ ~ m1 L~tJ'W~ LL uu~u LG11tV11m1~~ 1~ tJ 1-U ., 'IJ 'IJ 

m1'Vl~G'!BtJl°i1ViLL uun~~~1~BG'f~t (t-dependent test) YJtJ11 t!n~ni;111tJi"l11~1 LAij~'W;'i1'W~ 
' "" 

1~-ru f111~ ~f11~ b~tJ'W ~Lb tJtJ ~tJ bG'f 1t'Vl1Ad1~~ij e.J"1 ~~n'Vlt'V11-:i f111 b~ tJ'W'Vl~.:Jf11 ~L~tJ'WG'f .:J n11flB'WL~ tJ'W '\J \I vi \I 

B ~1.:iiji.Jm11~ n ''V11.:JG1'1~~1t~tJ . 01 G'f 1~11'1BBtJ1tJ 1~11 f111~ ~f111 L~tJ'W~LL tJtJ~tJ LG11t'Vl1 m1~~\'11 
·~ 'IJ 'IJ 

1 ~t!nPini;1n e.J "1~~q'Vlt'V11.:im1L~tJ'W ~BL -deiV11'1Jei-:i11 tJ1'1l1~-:i~1'W m1~j A11~ L-V11'1 m1tl11 tJ1-U 

LL"1ti1'ni;tmtu1'Um1'V11-:i1'VltJ11'11G11J1{~ijtJw~'V1B.fl1YJ~1n~'W (i'l~YJ1 G'f~m\JI~, 2558) 
' ' 

4. '11 f1f111 L tJ~tJtJ L VitJtJA11~LL\JI f1'1JB.:JAt LL 'W'W'lJB-:itJ f1~f1t;1 f1~~'V1~"1B-:I LL"1 tf1~~A'JtJA~~ 
' ' ' 

1~'11 f1 f1111 ~~1 tJ LL tJtJ'Vl~ G'f BtJ1~ e.J"1~~q'Vlt'V11-:lf111 L~ tJ'W 1~ tJ 1-U'm<J'Vl ~G'f BtJl°i1Vi LL tJtJ nzj~~BG'fit 

(t-independent test) YJtJ11 t!nPini;111 tJ1'1l1~1 LAij~'W!1'W~1~-ru m1~~m1 L~ tJ'WjLL uu~u 
LG11t'V11A11~~ije.J"1~~n'Vlt'V11-:I f111 L~tJ'WG'f-:1 n-J1i.J f1~ f1'1;1~L~-ru f111~ ~ f111 L~tJ'W ~LL tJtJtJ f1~ B ~1.:iij 'IJ ., 'IJ 'IJ 

tJtJ~1~(1J'V11-:IG'f ~ ~~it~tJ .01 L ~ B.:J'11 f1 L U'W f111~~ f111 b~ tJ'W~ b if 'W1 ~t! f1~ f1'1;1 L~ b~tJ'Wj'11 f1 
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\J~~ '1'U f11'HU m ~ bb"1~"il1nm~l1~1'W~1ii1 'W fl1 ~v\'1 fi 'iiJ m~ii 1~ tJ l1 ~ '1e:J'W fl e:i tJ e:i e:i mb 'U'U m~ b ~ tJ'W 
'\J 

II 0 11111 "" 111 .'1 ( ... .,j 
m~IJJ'W bb"1~e:J1'W1tJfl11iJ'1~~1n Vl~b~tJ'W ~'U~~~bu1VliJ1tJ '1l-l~~ b"1tJl-l'Vle:J~, 2557 bb"1~ fl~ b"11VI 

1~\j"1~, 2542) 



fl1tl~~m-a1lij'v 

..; 
U'Vl'VI 6 

'11 fl~ fl'131 b 'U11 ~1'1J1~1 bl°lii~'U;j1'Uii~'161'lJ nVJtV11-!lfl11 b~ ~'Uvt~-!l b~ ~'U 1~ f!fl11~~fl11b~~'U~ 
~ ·1 v 

bb 'U'U~'U b'11~vt11°111lJ~'1-!l n11rie:J'Ub~~'U bb'1 ~~'161lJnVJtV11-!lfl11 b~f!'U'1Je:J-!l'!1 fl~ fl'131 b 'U11 EJ1'1J1~1 bflii v v ·1 

~'U;j1'\.J~ b~ ~'W 1~ ~ m 1~ ~ m1 b~ ~'W~ bb uu~u b'11~vt1m1lJ~'1-!l n11m1~~m1 b~ ~'W ~~1lJtl fl~ e:i ~1-!lii 
Q \I \l'U \I 

'11~ 6111"1 (1J'Vl1-!l'1~~~1~ ~'U .01 1~ ~lj ~ '1tl1~ bij'UWJ 1lJ~-!l·vrn h b 'Um 1~ ~fl 11 b~ ~'U fl11'1e:J'W"il1 fl 

'!Jfl~fl'l31~ii\Jle:i m1~~mi b~~'U~bb uu ~u b'11~vt1m1lJ~e:i ~1 'Wbntusn~lJ1n bb'1 ~mi~ ~mi b~EJ'Umi v v v 

I.I Q.J .c:il fl" ii Q.J Q.J ~ 1 
1. ~'1e:J'Wm111-!lbb~'Wfl11"il~fl11b 1EJ'Wfl11'1e:J'W b vt'1e:J~l°l'1e:J-!lfl'Uvt'1 fl'1m b 'Ue:Jvt1 1°111lJ'1'W "il v v 

bb'1~m1lJ'11lJ1i~'1Je:i-!l~b~~'U "il1mr'U~-!le:ie:in bb uu n"il m1lJm1~~ mi b~~'Ui bb uu~u b'11~mm1l!fl ~ 
b vtlJ1~'1lJ bb'1~~~ 1~~b~~'U1~ii~1'U~1lJ 1 'Wn"il milJVlfll°l'Ub ~e:i 1~bn~tli~1~'1J,fari~b~~'UlJ1n~'1~ 

'U " \I , 

2. ~'1e:J'Ul°l1111-!l bb~'Um1~~ fl11b~~'W m1'1e:i'U 1 ~lj1~EJ~ b1'11~b vtlJ1~'1lJ b ~e:i 1 ~~ b~EJ'U 1~vh v v 

fl"ilfl11lJe:J~1-!l\Jlm ~m ljbe:Jfl1'1b 'Ufl11fi~ bb'1 ~ bb'1~-!le:Je:Jfle:J~1-!l b~lJ~ bb'1~ 1~-r'UtJW'1'Ufl11tu1 'Ufl11vl1 
v ' 

n"ilm1lJe:i ~1-!l~m ~ ~-!l ~ nV1-!lE!-!lv111 ~~'1e:J'U'11lJ11~61'-!l bfl~fl11b tl~~'Wbb tl'1-!lvt~e:i~~mm1'1Je:i-!l~b~EJ'W v v 



~1~'U5 Vl\3f'U\3f~. 2548. nnL ti1vvi nCJ'UC.Jflfl3J9'VJBrn\Jn71' 1vuim::L vi11FJ~~ieJ?'lf7?'VICJ7fT7fl~rfveN 
UnL 1vu-d-N.fu# 3 #llf fvm1flvU rV!ClJVU 'U'U'Jtftf 7 nvu 'U'UflVLfl7:i'V/7FJJ 73.if tJ~ty ty1 

il~'Ufi fl\3U.J.(n11lJ5CJ11Plfl~1), uru4i\Jl1'VlCJ1~CJ 11Vl11'VlCJ1~CJ\3f~'Ufl~'U'Vl11b 1~. fl1.:lb'Vl~"1. 
' 

~1111ru ~~-r.:i. 2553. nnffm17C.Jflm1~V1m1L1vufllw"?[V1nvn-rwm-rw7VfJJ'Vl7Vl7\J?YJCJ7mfli111 
~.q I CV J' .IC// Q ..::::II ti' Q ti' CV .t::i/ ~ YJ3J(1) vC.Jf!fl3J9YlffYJ7\Jn71L wuirn::n 71FJWJLFJ 'fW'VIY/7\J? YJCJ7Ff7fli111 'IJv\JUnL WU'lf'LJ 
3Yvv3Jf!mnv# 2. &'111-U~'Wfi nl31.11. (m1irot.111Pin~1), urusVi1J1i'Vlt.11~t.1 11Vt1i'Vlt.11~t.1l31~'Wfl~ 

'U'Vl11h~. fl1.:lb'Vl~"1. 

'll\31~ 1-:l?i-rl'l'U~. (2550). LYJFJUPW71L-ffflfi~Lrivn7'i?~CJ. ~11Ylfl~.:I~ 10. 'U'U'VlU~: u~,;''Vl1'VlCJ 
\I ' 

b'U1i11J1n'1 ~'Ub1w~{ 1tJ1bm?16BvJ. 

'411!'11 ~'U'Vl'U'Uvl. 2551. nnf!m:J7C.Jflfl3J9'VIBYJ7\Jn71L 1vu?'VJCJ7Ff7fli111Lrn::mwm3JnCJ 7unn 
unvfJ}'V!7YJ7\J?YJCJ7Ff7fli111Vv\JUnL 1vu.fu3YvCJ3Jf!m~nv# 3 r 1\JL 1vu fo~uthp #ll!fvnn 
~Vlm'fL 1vuff VJv7 offvry'V!7L VUff7ULrn::m1~V1nnL 1vufu vvffvm7::'V/7m wf. tJ~1111111 
-u~'U5 fl\31.11. (fl11lJ5CJ11Plfl~1), urusVi\Jl1'VlCJ1~CJ 11Vl11'VlCJ1~CJl31~'Ufl~'U'Vl11h~. fl1.:lb'Vl~"1. 

' 

bBn&'f11i'll1m1 m11m1~n-Xvifl1. 
\I 

~1.:i-rm1 'Vl1-rm1. (2540). m-r?~CJYl7\J'W9~n1wmfli111Lm::ff.JFJ3JF!7fli111. n1.:ib'Vl~"1: ~1'Lln'Vlvi&'fe:iu 

'\111.:1 n11Plfl~1 bbG'l~~l'li'Vl CJ1 11Vl11'Vl CJ1~ CJ\3f~'Ufl~'U'Vl1111~. 

f1~ bG'l1Vl1~\jG'l~. 2542. UU?n71flvU?YJCJ7Ff7fli111. fl1.:!b'Vl~"1: 1'VlCJl~'U~1U'll. 

11'U11tJ?I ~vii'U. 2543. nnffmf7C.Jflfl3J9'VJBYl7\Jn71'1CJU?'VJCJ7Ff7fl(1)1Lrn::m73Jfl73J7WLUn71~VJ 
?rn -rwu? vnfllVv\JUnL 1CJU'IJv\JUnL 1vu.fu3YvCJ3Jf!mnu# 2 #llffvm'fflvUU 'U'Ufl'U 
LflW'V17FJ? wftf 1::n eivm n vvuuC.JUN\J3J fu3J~. tJ~ty 1111il~'Wt5 n 131.11 .(m1irot.111?1 n~1 ), 

urusVi\Jl1'VlCJ1~CJ 11Vl11'VlCJ1~CJl31~'Ufl~'U'Vl1111~. m.:lb'\11~"1. 
' 

~.:imru b5t.11tJ1~ ne:iu. 2549. m1f!m:17C.Jflnn7-ff'lfV1nvn-rwunnm.:1::nndeim1m\J?YJCJ7Ff7fli111# . ' ' 
,,;::/ I Q.I J' .IC// Q.I .:::;r, I' .:::;r, .:::;r, I' CV A ~ 3.}(1) eJ C.Jf/ fl3J9 YI ff'VJ 7\J m 'f L WU Uf/:: 'VJ n 'l:J:f n 71? LFJ n::m 'lf \J? 'VJ Cf 7 Ff7 fl(1) 'j't}eJ\J u nL 1CJU'lf'LJ 
3Yvv3Jf!n'l:f7u# 4. &'111-U~'Ufi nl31.11. (m1irot.111Pln~1), urusn1J1i'Vlt.11~t.1 11Vt1i'Vlt.11~t.1\3f~'Ufl~ 

'U'\111111~. fl1.:lb'Vl~"1. 

G'l~iJCJ 1.:iri1bbn1. 2554. mnt11vwi1vvuflff3J9'VIBnnm1L 1vu m7J.Jfl73J7W 7um1~V1?LFJ1wu 
Uf/:fFJ?73Jfl73J7W 7 umnh rFJ 'j \J\J7U?YJCJ7Ff7fl(1) 'JLVJCJL off1VU 'U'Un71flv'LJ "'U'Ufl'ULflW'V17 

\I 

wn3Jf (SE) i?3JiJ'Uu\Jnnwnvei\JunL1vu.fu3Yvv3Jf/n'l:f7u# 3. 1'Vlt.11'W~'Ut5 tJ~1111111 
Pin~1l311&'11J1{11Vt1urusn1J1, 11mi'Vlt.11~t.1'llB'Ubbn'U. 'llB'Ubbn'U. 
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1hn 1'HU tJ tnn.J ni ru. 2548. n 7'ifln 1!17t:Jflfl3JfJ YJBYJnn 7'iL 1EJU?"tJ75YJEJ7F17fl~J'fLL69::Uf/:f 
m73Jfl73J7WLum'iFi~?,FJ'iWU fl.JLFJ'iWU Ufl::?ww11"lfv.Jum1vu.fuiJrJEJJJfln1!17V~1 
~flvU f~EJn 7'i~~ n v n 'i'i3Jn7'iL1vun 7'i6WU~L uun 'i:J'U?Un 7'iFJ~U 'U'Unfl

1

3Ji?3JUvnun 7'i 
' 

flvUi'JWfjUvFJl. tJ~tyty1'W'l'fW5 fll"U.J. (fl11~5m.JPifl~1), uru411'11VlCJ1~CJ iJm1VlCJ1~CJl31~ 

'Wl°l~'WV111h~. fli\lbVl'W"1. , 
1:u11~ 'W1'W"1l. (2555). ?5;:rfnm<JL1CJuTirfvF11!fc1 !unmn1!1~ 21. m\lbVl'W"1: iJ61'W~61~111~-61n~~ 

ti " \I 
111

1 

' 1\1131. 

1'"1l11'W1 ~-eN~'WVJ{ b"1l~~ ~~61161~ fil'l~m ~'W5'W~fl~1 bb61~1'1J1'W1fl1ru ~'W~1611'61~. (2558). t:-J61 
" m1~~m1b~CJ'W~bb'Uu1'11~m~rn611~V11m1iJ~ 1 oLJ''W ~1iJn'UbVll"l'W1"1tr'lm1yjfl 1"1l1~11Vlm 

'IJ d.J 'IJ 

b~~N 1~'\J'U~tiiJHvlti 611'Vlfoirm~CJ'W.ff'W~5CJiJPifl~1U~ 5. J7'ifl7'i?"lf7n7'i Veridian E-

Journal vru41i'J ?YJCJ7ff CJ 3JVJ7?YJ Cf 7 ff CJFfm.h n 'i fJ vun 71!17 l YI El fl7 "lf73JU1!JEJFT7ffi'J1 
' 

fl.JFJ3JF17fli'J1 Ufl:fFTfl'l.k, 8(2), 301-314. 

131~'W1 ~iJiJll'l~ ~1~'W1 "1l~L'W bb61~i1'W1'W1 61:U1l (2558) fl11Pifl~1t:-J61~iJf1VltVl1\lfl11b~CJ'W fl11'W~ , , , u I '\J 

Q.J d d 41 .::ii 4 V Q.Jc:;6 ~ 
fl 1~1 ti\I flq~b 'Wti fl1161 ti6111 bb61 ~ b :u l'll°l l'l l'l ti fl 11b1CJ'W1"1l1fl1~1 ti\I fl~~ 'Uti\l'W fl b 1 CJ'W"1l'W 

• I "" :;'1 d I • I ' ' u1~'1iJl31 fl~1 uVl 6 fl1161ti'Wbb 'U'UiJ\I u W61'\J fl11U.!Vl1\lfl1~1. J7'ifl7'i3JU1!JCJFT7fli'J 'iUfl:f , ' 
fl.JFJ3JF17ffi'J1 3JVJ7?YJCJ7ffCJ3JVJ7fl7'iFJ73J, 34(1 ), 197-208. 

611~1111 ~'IJbb~iJ tJ1~611VJ biJti'lbO~iJ bb61~tJ1~~11\l~~'WV111. (2558). fl11~~fl11b~CJ'Wibb'U'U~'U 
IJ Q CV d .c,! IJ V A d 

b611~'V111°111iJ 1 bb61 ~ bb 'U'U fl11'\J1 fl1161\l l°liJ b 1ti\I 61\1 bbd ~61 tiiJ bb61~Vl1'W CJ 1fli511iJ't111'1 b 'Wti 
'IJ 

~\I b61~iJ t:-J 61 ~iJq VJ tV11\I fl 11 b ~CJ 'W fl 11f1 ~1bl°l11 ~i.; bb61~~1'1611511 ru~ 611V11'uir m~ CJ'W-ff 'W 

lJtiCJiJ~fl~1u~ 3. n'ifl7'ifln1!17FT7fli'11 3JVJ7?YJCJ7ffCJJJV17fl7'iFJW, 9(2), 14 7-158. 

61mu'W~\I b61~iJfl1161ti'W1VJCJ11111611J1{bb61~bVll°l L 'W 161~. (2546). m'i~~mwmn 1vuf?nEJ7FT7fli'11 
ti 

u ~ ~ ~ IJ 

Vlfln?j~J'in7'iFTn1!17"lfUWUJ7U. fl1\lbVl'W"1: ~161fl1 '11~'W111. 

61iJ~l'l t:-JtiiJbsd\I m\lb~ti'W ~'W61111ru bb6'l~'W16'l~l'I~ b't111fii~'W\I~. (2557). t:-J6'lfl11~~fl11b~CJ'W~bb'U'U 
' 'IJ 

~'U b611~ 'Vl11°111iJ i 5 ~'W ~1iJ nLJ fl 111 otlb Vl l"l'Wl°l tr'! m1Vj fl~ii~tim1~iJqVltVl1\I fl11 b~ CJ'W 

1Vl CJ 1m611'1{ bb61~m1iJ611m1'11 'W fl11fl ~1bl°l11~i.; 'Uti'lir m~ CJ'W~'W~n CJiJPi fl~1u ~ 6 

h'lb~CJ'WiJ'Vl11'1i1115 ~\l'Vll~61\l'U611. J7W7'ifln1!17Fl7fli'Jf 3Jflif., 7(1), 160-173. 

61iJq~ b~CJiJVlti\I bb61~~611 'Wi11'l'W1~tl. (2557). t:-J61fl11~~fl11b~CJ'Wfl1161ti'Wli1'1CJ15~'Ub611~'Vl1 

m 1iJi~ ii~ ti t:-J 6'l ~iJ ~Vl tVJ 1\1fl11 b~ CJ 'W1 't11 bl°li'.i b ~ti\ltJ~m ru6111~iJ~'W 5 'Uti'lir m ~ CJ'W -ff 'W 

~5CJiJPifl~1u~ 40. n<Jm<Jvru47"'?nmtv 3JVJ7?nv7ffvrJ<Jn11vrurn"'c1, 3(1), 1249-1256. 
' 

ti1fl 1'W 1 ~\l'Vl11"1l. (2545). n 7'ifln1!17t:Jflfl3JfJYJff 7YJnm 'iL 1vu?"tf7?YJEJ7FT7fli'l 1Lrn::L vi'J~nn 

?YJCJ7Fl7fli'J1"liv.JUnt1CJU"l!Utl iJrJEJ3Jfln1!17VYJ I 2 m· ~f'Un7'ifl'€JUU'U'Ufl'U'flWVJ7mwf 
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th:m erunnZ -!fi1ent 1vuef weno11J.J'lf7~ nvm nwuf'! 7J.JU u?fl aufff'! 'f fl~?~J.J. tJ~f!!fl!1 
'Ll'l"l'WTI n\31.1J .(rn~iri'itJ1JPinij1), iJrusVil'li'VltJ1'1'tJ 1Jvni'VltJ1'1' tJl31~'Wl°l~'W'Vl~i1 ~\ijJ. m·H'Vl'\"1"1. 

' 
~(;11J'1'nijru 'Wn~.:i~1J. 2545. m1Ffn-117uflfl'J.JqnBrnvm-ri1vuufl::m7J.JmJ.J7WZum1~~wfvfJ!YJ7 

rnv?VJCJ7rT7fff'!1f.lavum1vu.fui!ovJ.JF!m:J7uif 3 ifllfrvn716faur~vZ-!J'tf~unn1::v?unn 
' 

~~ nvm 16fau [~vz -!fe7vJ.J foJ.J~. tJ~f!J f!J1'Ll'l"l'WTI n 131.1! .(rn~iri'i tJ1J~ nij1 ), iJ rusnl'li'Vl tJ1'1' tJ 

1Jt-i1l'VltJ1'1'tJl31~'Wl°l~'W'Vl~i1 ~\ijJ. m.:ib'Vl'\"1"1. 
' 

Budnitz, N. (2003) What do we mean by inquiry?. Online (Available): 

http://www.biology.duke.edu/cibVinquiry/what_is_inquiry.html 

Good, Center V. (1973). Dictionary for Education. 3rd ed. New York: McGraw-Hill. 

Sund, Robert B. & Trowbridge, Leslie W. (1974). Teaching Science by Inquiry in the 

Secondary School. Second Edition Publishes by Charles E. Merril Publishing 

Company. 



fl1fl~t.nn 
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L 'U rn·rn 'U~tl1 bb6'1 ~~'11'H\J1(9l ':i1 '1'1flll bbm 'ti bl°l~ei.:iilfl'vi'l m 'U f11':i1 ..j' tJ zj.:iiJ ';j~ fl flll ~1 tJ 
QJ c:i1 11 Cil II .c:ir, £11 aJ/ d -;al a 1. bbt:.J'Ufl1':i'1~fl1':ib ':itJ'U~bb llll'1llb'11~Vl11°111l-l~ ':i1tJ1'111'111 bl°ll.l~'U~1'U b ':ifl.:J b u';i(Jl'U 
.... "' ., .1 .. .. "' .,,.r d 'i.1 "' 2. bbt:.J'Uf11':i'1~f11';ib ':itJ'U':ibb llll uflVI ':i1tJ1'111'111 bl°ll.l~'U~1'U b ':ifl-!l b u';i(Jl'U 

~ ~ 

3. bblltJ'Vl~'1fltJ1~t:.J6'161l.lq'Vlt'Vl1.:Jf11';jb~tJ'U';j1tJ1'111~1bl°l~~'U~1'U b~fl.:J ltb~'U 

.c::il 11.J ~ I QJ~ 
l.J';j1tJ'U1l.l~b'1ltJ1'111~ 'Vl.:JV!l-1~ 3 'Vl1'U ~.:J'U 

i. t:.Jl31.~':i.tb~mru b~l31~1':i':iru1~m6'1 

Rru~1'Vlti1l311?1(Jl{bb6'1~b'Vll°l L 'U 16'1~ 

l.JV111'Vlti1'1ti':i1'1ln~~\l6'1"'.:im1l.I 

eJ1'11':i ~ij ':i~-.J 1Vl'1 fl~ VI ':i'11'll11'111 bl°l~ 

Rru~1'Vlml311?1(Jl{bb6'1~b'VlR L 'U 16'1~ 

l.IVl11'Vl m'1 tJ ':i1'1ln~~\j6'1'1.:Jl°l';i1l.I 

.. . . 
l°lt1J~1'Vl tJ 11311'1VI ':ifl1':i bb ~'Vl tJ 

l.IVl11'Vl tJ1'1 tJ'Ub ';j13l1';j 
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.fl1fl~'l..nn "!.l 

m11.:il°11~'t1.Wm1:w61 €l~l°lGl €1.:J (IOC) 'V€l.:J bbe.J'U fl11~~ fl11 b~ tJ'U~ bb 'U'U~'U b611~'Vl11°111:W~ 
~ ~ 

I V Qi I.I QI V J .::ii 

m11.:i m~'t1'Ul°l11:W61€l~l°l'1 €1.:J (IOC) 'V€l.:J bb 'U'UVJ~61€l'U1 ~e.JG'161:W~Vli5Vl1.:J fl11b1tJ'U 

11tJ1't11~1bfl51 b~€l.:J hJ1~'U 
Q '' 0 0 I I d ~ 

m11.:ie.J'1fl111bl°l11~'Vll°l1€l1'U1'1'11bb'Ufl (r) bb'1~mm1:wmrn1tJ (p) bb'1'1~1°111:Wb't1€l:W'U (rtt) 

'1J€l.:J bb 'U'UVl~61€l'Ul~e.JG'1~:W~Vl~Vl1.:J fl11 b~tJ'U b~€l.:J hJ1~'U 



- 42 -

~nn:i~ 6 Fi1~'1Jtim1l.l61€l~fl~B.:i (IOC) 'l.l€l'lbb~'Wn1'S~~nTibW'Wibb'U'U~'Ub611~m1"111l.li 
b~B.:i 1 \J'S~'W 

QI .. II 
~L~"11"!11ru 
'U ... IOC LL~'LlnT'a\lflm'S L ·rn'Lla d d d 

fl'IJ'Vl 1 fl'IJ'Vl 2 fl'IJ'Vl 3 

1 1 1 1 1.00 

2 1 1 1 1.00 

3 1 1 1 1.00 
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c::J I Q.I QI I.I Q.I Q.I J Cil 

~nnrv1 7 1"11(;1'tl'Um13.J?f8(;1f1'HN (IOC) 'U8\lbb'\J'\J'Vli;)?f8'\J1(;1t:-J'1?13.J(j'VliS'Vl1\lfl1'H1lJ'U 

':i1~1't11~1bl"llj b~8\I hh~'U 

II ..I ~b~V1'tf1(\! 
IOC "llel'Vl ..I ..I ..I 

fl'l.J'Vl 1 fl'l.J'Vl 2 fl'l.J'Vl 3 
..I 

1'18'U'Vl 1 

1 1 1 1 1.00 

2 1 1 1 1.00 

3 1 1 1 1.00 

4 1 1 1 1.00 

5 0 1 1 0.67 

6 1 1 1 1.00 

7 1 0 1 0.67 

8 1 1 1 1.00 

9 1 1 1 1.00 

10 1 1 1 1.00 
..I 

1'18'U'Vl 2 

1 1 1 1 1.00 

2 1 1 0 0.67 

3 1 1 1 1.00 
..I 

1'18'U'Vl 3 

1 1 1 1 1.00 

2 1 1 1 1.00 

3 1 1 1 1.00 
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911'n.:i~ 8 t:J'1fl1'~lbf1i1~~1"11-el1'U1'1'11bb'Ufl (r) bb'1~l"i1m1lJti1n~1ti (p) '1J€l.:!bb'U'U'V1~61€l'U1~t:J'1 
'1lJ'l'Vl~'V11.:imib~ti'W b~€l.:i 1ui~'W -;,i1'U1'U 3 i1lJ~.:ivtlJ~ 16 oLJ€l f1~bb'U'Ub~lJ 30 f1~bb'U'U 

II .J 
'Vtl'Vl p r .. 

91€l'U'Vl 1 

1 0.40 0.60 

2 0.57 0.43 

3 0.67 0.33 

4 0.50 0.50 

5 0.80 0.20 

6 0.53 0.47 

7 0.77 0.23 

8 0.63 0.37 

9 0.73 0.27 

10 0.40 0.60 .. 
91€l'U'Vl 2 

1 0.40 0.60 

2 0.77 0.23 

3 0.50 0.50 .. 
~tl'U'Vl 3 

1 0.53 0.47 

2 0.60 0.40 

3 0.27 0.73 
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fl1Fl~'U1n Fl 

1'11'S1-!lfl~ Lb 'U'Ue.J~~l.Jtl'Vl~'Vl1-!l f11'S b~V'Ub~B-!l b tJ-S~'U n B'Ub~V'Ubb~~'Vl'1.:J b~V'U"UB-!ln~l.J'Vl~~B-!l 
vft~1"u f11'S~ ~ f11'Sb~ V'U ~Lb 'U'U ~'U b6'11~'Vl11"'111l.J~ 

~ ~ 

~1'S1-!lfl~ Lb 'U'Ue.J~ ~l.Jll'Vl~'Vl1-!l f11'Sb~ V'Ub~B-!l b tJ-s~'U n B'U b~ V'Ubb~~'Vl'1.:J b~V'U"UB-!ln~l.J 1"'11'1.Jfll.J 
·1 ' ' 

vh~-rum-s~~m-sL~V'U~Lb'U'Utln~ 
~ 



- 46 -

cal ~ .! Q d ') .c:ij I .::ii q,JC'il I d 
!'l1-a1.:i'Vl 9 Fi~bb'U'U~G'l '1l.l'J'Vlt5''Vl1.:Jfl1'ab "aCJ'Ub -aeN b tl-al'l'U neJ'Ub "aCJ'Ubb'1~Vl'1.:J b "aCJ'U'LJeJ.:in~l.l'Vl~G'leN 'Vl 

1~-r'IJ rn-a-.J~rn-ab~CJ'U~bb 'IJ'IJ~'IJ b'11~V11m1l.I~ 
~ ~ 

1 14.0 26.0 21 11.0 26.0 41 21.0 27.0 

2 14.0 21.0 22 18.0 25.0 42 0.0 22.0 

0.0 6.0 23 14.0 28.0 43 0.0 12.0 

4 16.0 24.0 24 21.0 27.0 44 20.0 27.0 

5 2.0 21.0 25 22.0 29.0 45 14.0 22.0 

6 13.0 19.0 26 17.0 22.0 46 21.0 27.0 

7 13.0 23.0 27 16.0 18.0 47 22.0 29.0 

8 8.0 17.0 28 11.0 28.0 48 12.0 27.0 

9 13.0 11.0 29 21.0 29.0 49 22.0 28.0 

10 9.0 12.0 30 16.0 25.0 50 6.0 17.0 

11 12.0 16.5 31 11.0 27.0 51 16.0 29.0 

12 9.0 15.0 32 16.0 26.0 52 17.0 25.0 

13 14.0 13.0 33 18.0 27.0 53 20.0 27.0 

14 6.0 8.0 34 17.0 25.0 54 21.0 27.0 

15 7.0 21.0 35 12.0 28.0 55 11.0 24.0 

16 4.0 18.0 36 14.0 26.0 56 14.0 27.0 

17 14.0 25.0 37 13.0 18.0 . 57 14.0 26.0 

18 16.0 26.0 38 18.0 26.0 58 12.0 25.0 

19 14.0 24.0 39 21.0 24.0 59 0.0 22.0 

20 12.0 26.0 40 19.0 25.0 60 9.0 25.0 

808 1377 

13.47 22.95 

SD 5.88 5.52 

t = 14.69 
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m~1-:i~ 10 m~1-:iA~bb'W'W~"1"':W~'Vlivrnm~b~tJ'Wb~€J\l hb~'W ri€J'Wb~tJ'Wbb"1~'Vl~\lb~tJ'W'V€J'lflzj:w 
A1tm:w~1~-r'U m~~ ~ m~ b~ tJ'W~ bb 'U'U'IJ n~ ' ~ 

16.0 20.0 16.0 26.0 61 15.0 19.0 

2 15.0 16.0 32 13.0 24.0 62 20.0 20.0 

3 20.0 26.0 33 15.0 21.0 63 16.0 25.0 

4 0.0 14.0 34 17.0 22.0 64 25.0 20.0 

5 20.0 21.0 35 9.0 21.0 65 15.0 25.0 

20.0 18.0 36 11.0 14.0 66 19.0 25.0 

7 21.0 21.0 37 19.0 23.0 67 24.0 19.0 

8 20.0 24.0 38 20.0 23.0 68 19.0 18.0 

9 21.0 24.0 39 20.0 23.0 69 0.0 14.0 

10 20.0 24.0 40 19.0 27.0 70 0.0 0.0 

0.0 20.0 41 19.0 21.0 71 0.0 14.0 

16.0 25.0 42 18.0 21.0 72 16.0 23.0 

18.0 21.0 43 15.0 15.0 73 0.0 10.0 

14 20.0 23.0 44 18.0 18.0 74 16.0 14.0 

15 0.0 25.0 45 11.0 12.0 75 0.0 0.0 

15.0 21.0 46 11.0 13.0 76 14.0 18.0 

17 20.0 22.0 47 14.0 22.0 77 18.0 24.0 

18 0.0 24.0 48 16.0 14.0 78 15.0 19.0 

19 0.0 21.0 49 14.0 20.0 79 18.0 23.0 

20 21.0 20.0 so 18.0 17.0 80 17.0 20.0 

21 20.0 22.5 51 14.0 13.0 81 20.0 20.0 

22 0.0 24.0 52 15.0 21.0 82 18.0 18.0 

23 20.0 19.0 53 10.0 18.0 83 0.0 0.0 

24 0.0 19.0 54 0.0 19.0 84 0.0 0.0 

25 19.0 9.0 55 12.0 10.0 85 12.0 16.0 

26 14.0 10.0 56 14.0 17.0 86 16.0 19.0 

27 21.0 24.0 57 15.0 20.0 87 11.0 22.0 

28 15.0 21.0 58 17.0 17.0 88 12.0 22.0 

29 19.0 22.0 59 7.0 16.0 89 19.0 17.0 

30 15.0 20.0 60 10.0 18.0 90 0.0 15.5 

1228 1686 

13.64 18.73 

SD 7.14 5.70 

t = 7.19 
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~1€1~1~bbc.J'Ufl1i~~fl1ib~CJ'Ujfl1i~~fl1ib~CJ'Ujbb'U'U~'Ub6'11~'M1f111lJj 

bb 'U'U'Vl~?f €l'U1~ c.J6'l~lJtl'Vl~'Vl1~fl1~b~CJ'Ub~€l~ b tJi~'U 
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fl1-a::~h~ru 
"' 

hh~'Utli~nm.JJl1ti'!'1t11ti~BtJ~b~tJn11 m~ei~m'U (Amino acid) tli~flutJLtJJl1ti'l-1llm{ 
'\J 

'Uufliii~n (Carboxylic group, -COOH) '1'1~ei~m'U (Amino group, -NH2) u~(Jlul.JL~b~ib'OJ'U 

(Hydrogen, H) bb'1~'1'1~ R (Side Chain) bfl1~B~tl'Uu~(Jlul.J61Ju·rn1{tJei'U~~1bb'!'1tl·rnu'1Vh (a-
carbon) u~(Jlul.Jfn{tJu'LJ'O~~LtJw•n{tJu'U'll'W~u'1l.Ji!1(Jli (Asymmetric carbon) '11'U R group 
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Abstract 
The purpose of this research was to compare learning achievement of the students in 

elementary biochemistry subject who were taught by the inquiry learning management with that 
of students who were taught by traditional teaching method. The research sample were 60 selected 
students of elementary biochemistry subject in a single classroom purposively selected from the 
three classrooms at Pibulsongkram Rajabhat University in the second semester of the 2014 

academic year, obtained by cluster random sampling. The research instruments included lesson 
plans for inquiry learning management of elementary biochemistry subject in the title of protein, 
lesson plans for traditional teaching method and achievement test which used as the pre-test and 
the post-test for the learning management by inquiry process. The statistics used in this study for 
data analysis were average, standard deviation and t-test. 

The results showed that the learning achievement of the students after being taught by 
the inquiry learning management was higher than prior to having been taught by this method. The 
learning achievement of the students who were taught by the inquiry learning management was 
statistically significant higher than that of the students who were taught by traditional teaching 
method at the .01 level. 
Keyword: Inquiry learning management, Learning achievement, Biochemistry, 
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tn'iLLnthym LL~~~fli;~1um'lli~1lil 1~~fi-:i~u~fl~1EJ ~-:ii!um'i~lilf11'iL~EJUfl1'iii'ltiU~l'l1VllJ 1ul'lmni;~ 21 
\1'11'iru 'l'l11J'IJ, 2555) ~-:iiim'ltlfotl~-:i 1 ~~ii'ltiULtl~EJULL tl~-:i16m'iii'ltiu 1 ~L Vll.J1~G'll.Jnutn'iL tl~EJULL tl~-:i~1.:i 1 LlilEJ 

iJd II 4 II .J.::t iJ" < iJ" Q,I cal 11.JC11111Clil iJ" 
~ lilUVl U 1Vl '11flfl1 'i L U~ U tJ fl VI 'itl ~U 'i'i E.I 1 EJ 'V1 EJ Vllil UL tl'I L U~U E.I fl~ 1-:Jl.J 1 L U f11 'i'llil f11 'i L 'i E.I U avi l.J~ L 'i EJU L U 

l'lu~fl~1.:i zj-:iii fl1'l1 ifi'lm'il.J~aamL uu 1 ~L V1l.J1~G'll.J1 u rn'l~Vl nwu1um'l L~E.Juf Llil EJ~G'lauvi1V1u1ffi ~l'\'1tl~fli;1 
L:~~~LL u~l'l11l.Jf LLn~ L~EJu vi 11 ~~ L~EJUii'l1l.J1'i'1 L~E.Juf LL~~ii'l1l.J1'l'1i11m1l.Jf~1~~ul.J ~ L \'Ju'!i' til.J~ 1um'lii'!f1-:ia.:i A' 

\I \I \J \I '\J \I 

l'l11l.Jf ~1 E.llil U Ltl.:i zj,:i 1JJ L yj E.1-:i LL~ L \'Ju fl 1'iii'I f 1-:! l'l11l.J f ~1 EJ lil UL tl.:! L v\ 1J U LL~~ L~E.IU eJ'lii'l1l.J 1 'i'1 L~EJUfo~ ~tJ fl fl 1 'i 
\I \I \I 'U 

LLtlU'IJVl11~~f1vl1EJ 

LlilEJ f11'i~Vl f11'i L~EJUf11'il'ltJU 1 Ufl~l.Jii'l1Wl'l11l.Jf ~1ui'V1tJ11'11G'llilfa~ ~ L Vll'l Lui:~ ti1 UU'l'luui1 f11'i~VlJU1 , . , 
uviL~E.Ju LV1E.11iLLU1f11'i~lilfl1'iL~E.1uf LLuu~uLG'l1~V11m1l.Jf (G'lii'l1vi, 2546 LL~~ U'IJi11 ~uviuu'vi, 2551) 1Mu 

1'111l.Jii'IU 1'1Lllutici1.:il.J1 n L ~ti.:!'11 fl LL ~1n1'iii'ltiu~-:i n ~11i1fl;'i~lilfi'lfl'l'il.J~lJ-:iL uu~ ~~E.IUL llmhri'ru LlilE.11 ~~ L~E.Jui1 
, \I "' 'U 

tJ5~m~'mhL~~ii a1u~1l.J1 u fl1'iL~EJU vi11 ~ ~ L~ EJUiil.J L Ul.J~ LL~~ f11'i~VUtJ11 ~~ ni;~ fl'i~'U1U'V11'1U'IJ 'IJ1Vl~tl 

flWU1Uf11'iR liltici1-:iii L Vl~c.J ~ ii'l1l.J 1'i'1 filil LL~~ LLtlU'IJV11 L \'Ju ~VlJU1~fl'\;~ fl'i~U1Ufl1'i'V11'1~'11'll.J LL~~ii'l1l.J1'l'1i11 

1'111l.J~ tltlwEJ fllil1off~ti1 tl (1'1l'l1'1'l'i v.Ja.:i~uvi{ 2558) U€lf1'11nd~L~E.1ue!.:iG'lf1.:im1l.Ju.:iri'f ml.Jl'l1ii'lm1 uii'11'1J1i'IJ1 

~Plfl~11~'11fl~1'i~uri'u Lii'l1~Vl1 ~1'i1'1lil'i1'1ii'l€lU f11'lFilillLl'l'i1~~LL~~LLtlU'IJVl1vl1E.llilUL~.:!L ~tii111 tl1 oVtl'i~ LEJ'lltl 

1vi'ti ci1.:JE.111U1tJLL~~l'l'IVlU (ii'll.Jq~ L~ E.ll.J'V1€l.:J, 255 7) ~ n~.:i v.:i'1i1E.11 ~~L~E.1Ui'.lc.J~~l.Jq'V1BV11.:Jf11'iL~E.1U1 Uii'l1'1l1l'1l1~ 
Plf1i;1~~~f1vl1E.I (ii'l1~1'11 ~'IJLL~l.J, 2558) 

~.:ii!mn ~ EJ~'I 1~ii'IU 1 '1 Pl fl'\;1 c.J ~f11'i~ (il fl1'iL~EJU f LL uu ~u Lii'l1~Vl11'111l.J f ~ij~ tlc.J~ ~l.JqVl~Vl 1'1 f11'iL~ EJU'1J€l'I 

tl'fl Pl f1i;11 u 'i1 E.1~'lJ1~1 Ll'lii ~U.Jl1U Llil EJ L tl~ EJ u L Vi EJU c.J ~ ;l.J qvi~vi 1.:i fl 1 'i L~ EJU'll ~-:itl' fl Pl fli;1 ~ L~E.IU Llil EJ fl 1'i~ V1 tn 'i 

L~E.f Uf LL uu~u Lii'l1~Vl1 l'l11l.J f nu f11 'i~Vl fl1'iL~EJuf~L~ EJU LlilE.11 oUlGfl1 'iii'ltJUlil1l.Jtl n~1 um-s1 ~1'111l.J-rl u~1'1i'ti'll€l'I 
'i1 E.ll~1 L ~€) L \'Ju~ VlJU1 LL~~JfotJ-s.:i f11'i~(ilfl1'i L~ ~Uf11'iii'I tJU 1 ~ij l'l rum'\'l LL~ ~ii'l1l.J 1'i'1 Lc.J EJ LL Vj ~€l.:!A 1'11.1l.J f L ~ ui111 tl 

tl-s~~nlil1'lilu-s1E.1i'll1~u1 ~ti1tl1~uuu11'1lil , ' 

1~~tj~~fl~~~v~n1~1~v 
Q u .J'.,. u 

0 
I < d 

0 1.,. "" u .! .,. u 9 1 Q .,. .,. J' ..I 
fl1'i1'1E.l'Ul.J1lil~ u'i~ii'l'l l'l L \'jtJ L u'iE.IU L 'VltJUc.J~ii'll.JqVl!iV11'1 fl1'iL 'iEJU'1J€l'l'Uflt'lfl'\;1 U'i1 E.11'1J1'1J1Ll'll.J'l'l'U.Jl1'U'V1 

L ~ EJ'U Llil EJ f11'i~ (il fl 1'i L~ tJ'Wf LL uu~u Lii'l1 ~Vl11'l11l.J f nu fl1'i~ (il fl 1'i L~EJ'Uf lil 1l.JUfl&i . ~ . 
U -=ii II 4 SI U QI II Q,I I Clo 

f11 'i'l Vl f11 'i L 'iEJU'i LL UU ii'IU LG'! 1 ~Vl1l'l11l.J'ilil1l.J LL 'U1'V11'If11'i'lV1fl1 'i L 'i EJU'i'll €l.:J ii'! '11UUG'l .:J Ll'l'il.J f11 'iii'I €JU • • • 
lVlE.111'111'1\Jl~LL~~L 'Vll'l Lu fa~ (G'lmuua.:iLG'l~l.Jf11'iii'l'€lUl'VlE.111'11G'llilfa~~L'V11'1 L UL~~' 2546) 1~Ll'IU'€JLLU~LLU1Vl1.:!1u 
f11'i~lilfl1'iL~EJuieieimllu 5 ~UlileJU ~ei ~uii'lf1.:im1l.Jii'IU1'1 (Engagement) ~U~1'i1'1LL~~ri'UVl1 (Exploration) 

~'Wtifiu1mL~~~.:i'!i'eiG'l'itl (Explanation) ~'U'1JE.11E.11'111l.Jf (Elaboration) LL'1~~Utl'i~LiJUc.J'1 (Evaluation) zj'ILUU 

15m-sii'luu~nu 1 ~Lfilil~'l~ fo'IJtlLLn~ L~E.Ju LV1E.Ji1m-s~V1 fl;'lL~E.Juf~ Luu~L~EJ'WL llul'lu~ fl~1.:if11-stl n\Ni fi'lfl'l'll.J 1 u 
\I \I \I \I -..J 

f11'i~Vlf11'iL~EJ'Uf11'iii'l€l'ULL'1~a.:iLG'l~l.J1~~L~EJ'U~~f1Plf1i;1ri'ul'l11Vl11'111l.J~ ~'!Lfllil ~1'i1'1lil'i1'11'1€lU LL'1~FilillLl'l'i1~l1' • • • 
LL~ ~m'11-sru 'IJ1ru1 uf11-s LLnu'IJV111~~1 E.llil uLu.:iu ci1.:iilL Vl~c.J~ '11 fl fl1'i'1.:iii eitl ~ir~ 'llil E.11if1'l~u1ufl1-svi 1.:i 

Q ~.J II .:ii t.1.Je.1 111.r I o=1 11 ~ 4 llt::I ~ 
1Vl E.111'11ii'llil 'i 'lJ'I c.J ii'l'€lUl.JVIU1Vl 'llilU'i'iEJ 1f111'1fl1 'iii'I €JU VIL el €llil€lf11 'i L 'itJU 'i LL'1 ~ Lii'IU€l LL 'U~ Ll'l 'iel'll.J '€lf11'i L '111 '1.:!€l.:!1'1 • • 
m1l.J~e.l 1ui6111'l~1.:i 01 vi11 ~~ L~E.l'Wl'l1l.J1'i'1ii'lf1.:iei.:irim1l.Jft~ ~1 E.llll'WL'€l'ILL'1~ ii'l1l.J1'l'1i11l.J1tl'i ~CJ fllilH1 u \I I 'U \J , 



'1Cl1Ufl1'Hu~1-:i11vl' (m..1~111 ~rnl.JL~'I, 2557 LL'9::: '9:::l!e.i 'Nl'i1LLn1, 2554) UCJfl'11flUe!-:i'1-:ii:<'9~CJi:<'9~l.Jt]VIEvrnm'i 
L~eJU'llCJ'I~ L~e.iu 1uvl'1u~1-:i1 ~iltl'i:::~V1fim'Vj~:ff uvl'1e.i 

m Ill 'ifj1U fl ru-;iih::: ~utJ~ty ty1111 ~ '11'll1lVI eJ 11'11'1111 {LL'9::: fl ru111f'11'1111 { 1111l.JU'i::: fl1 f'1 m::: Vl'i 1'1 Pl fl~1fifl1'i 

~. f'1. 2554 1vl'~1V1~(j)~1111'ifj1Uflru1ih:::~utJ~n1n11111~ L ~ei 1 ~'1mi1um'l"Plfl~11vl'u11 tJ~(j)vi1VI~ fl'1111'iVl~CJ 
~ • , .. ~·~ \I 

tJfotJ~ .:!VI~ fl~ 111 'i LL'9::: fl1 'i~ (j) fl1'i L~ e.JU fl1 'i'1CJU1 ~'1Cl (j) fl~ Cl 'I nu fl'i CJ Um 111'i !1U ~ rul ;ih::: ~U ~ (j)l.J Pf fl~1LL'9:::U11 tJ ~ 
fl1'ii:.J~ 111,J rucfi111 ~iJ flruil 1~ LL'9:::iJ1'111l.J'11l.J 1'i II Cl V 1'1LVll.J1::: '1l.J B fl~'! v-:i 1vi'iJ fl 1'i fi 1VIU Vll.J 1\ll 'ifj1Ui:.J '9 fl1'i L~eJUf 'llCJ'I ' .. .., 
~L~e.iu ~.:i 5vl'1u1vi'LLri 1) vl'1uflruti'i'il.J 'il~e.Jti'i'il.J 2) vl'1um1l.Jf 3) vl'1u~fl~:::iJnin11 4) vl'1u~fl~:::m1l.J~l.J~WS 
\I • \I "~"~ 

' "' - ) IJ oJ ~ ~oJ 4 1"' 11 .. 'i:::'t.111'1\.lflfl'9LL'9:::m1l.J'iUi:.JV!'lJCJU LL'9::: 5 mUVlfl~:::fl1'i'lLfl'i1:::Vllll1L'9'll fl1'i'1Cl'11'i LL'9:::fl1'i 'llLVlfl U '9e.J 

lJ\'9 CJV1'1U fl1'i fi1VIUVl LL 'IJ'lVI 1'1fl1'i~ Vlfl 1'i L ~ e.JU fl 1'i'1CJULL'9::: fl 1'iU 'i::: L:iJU i:.J '9fl1'iL ~e.JU j'll Cl'l'i1e.Jl'll1~1'11 ~'!VI~ fl ~111 'i 
~-:ii!ufl 1'im ~e.J~'I L ~u11 fl1 'i~OOJU1 LL'9:::tlfotl'l.:ifl1'l~Vlfl1'lL~flUfl1'l;;'I CJULL'9::: fl 1 'ltl 'l::: dJui:< '9 fl1'l L~ e.JU {~ L Vll.J 1:::;;'1l.J .., ' .., 
nu LL~ '9::: 'l1fll'll1;;'I1l.J 1'lll-ti1fl1 ~iJfl Pf fl~1 L ~l.JtJ W~Vlfi i11'Vj fl1'l L ~flU fa 1l.Jl.J1lJl'lfj1Ui:.J'9fl1 'lL~ flU LL'9:::vi11 Vl1Ji'iJ ruoti 111 .., .. 
ilmlll'lfj1ULL'9:::flrum'v'j\111l.Jflru~fl~ru:::1111l.J~ri1V1u(j) 111 UVl~fl;;'f\ll'l 

... ~.:ii!~ fl 'lCJU LL 'IJ'l~(j)'lJ ei-:i.:i1ui~ flfl ~ -:i.O~.:i 1 ~1'111l.J "'~ h 1 um 'i?l fl~1fl1'i~Vl fl1 'l L~fluf LL uu~u L'11 :::V11 

m1l.Jf~il~eii:<'1~l.Jt]V1EV11-:im'lL~flU'llCJ-:iii'flPlfl~11u'l1e.ii'll1~1Lflil~ufj1u 1(j)e.ivhfl1'lPlfl~1m'i..,~(j)L~flUfl1'l;;'ICJU 
vl'l fl fl;'i~ VI fl 1'l L ~fl uf LL U'U ~U L'11::: 'l-111'111l.J f L tJ~ e.J'U L Vie.JU nui5m 'l;;'I CJU .. 1111 l.JU fl ~1 U'i1 e.Jl'll1~1 LfliJ ~Ui11U '11 mru .., .., .. 
• ,.. .. ~ .l .. "' ~ 1 - .. ..JI .J.. 1 "' .. ... !!I L u'l e.JU L VI e.JU i:.J'1'1l.JtjVltiVl1.:ifl1'lL 'ieJU'lJCl.:!U flr1 fl~1 U'l1 e.J'l'll1'll1 Lfll.J'VjU!1UVI L 'le.JU (j) eJ fl1'l'1(j)fl1'l L 'le.JU~LL UU'1U 

L;;'f 1:::mm1l.Jf nu fl 1'l~ (j) fl1'lL ~e.iufL(j) fl 1-ti'i5m'l;;'ICJUlll 1l.JU fl~ zj'liJ;;'f l.Jl.J ~ fj1U1Ufl1 'll ~ eJ ~11 ~ L~e.Ju~1Ji'fo fl1 'l 

~(j) fl1'lL~flU fl ;'l;;'ICJU 1vie.i 1 otlfl1'l~(j) fl;'lL~flUfa UU~UL;;'f 1:::"11 nu fl1'l~(j) fl1'i'L~fluf ffi m5fl1'lU'l'l~1fl 1 ~1'111l.Jf L \'Ju .., .., .., 
VI~ fl '1 :::iJ i:< '9 ~l.J t]VIEVI 1.:1fl1 'i L~ flU~ LLlll fl~ 1 'I nu zj'l'11l.J1'lllvi1fl1 'il (j) LL'9 :::tl 'i::: L:iJUi:.J'1 vi'1 fl LL UUVl(j) '1 ClUl(j) i:< '9~l.J qVIE 

-=it ci1.,_.._, II ~ J' .I ~ -=I II • Cl! Qj.r 1 oJ II cil11 
Vl1.:I fl1'l L 'iflUVli:.J'l'il eJ;;'l'i1.:i'llUlll 1l.J L UCJV11 LL'1::: '1(j)u'i:::;;'l.:lflfl1'l L 'le.11.J'i' 'l1Cl.:i'l1e.J1'll1'll1 Lfll.J~Ui11U UVl'l'llCJVl\11 Cl'! fl1'l 

\I , \I .... 

vi1fl 1'lPI fl~1LL'1:::fl1'l L tJ~ e.JU L Vie.JU i:.J'1 fl::: LL UU 1ufl1'l111 CJU LL UUVJ(j)'1 CJU nCJULL'9:::VI~'!fl1'i~ (j) fl 1 'i L~eJUfl1'l;;'f CJU'llel'I 

~L~e.JU .., 

.cllt.ClllO Q QfU 

1fifl1b\11Jn1'111i1V 
1. tl'i::'!l1fl'iLLi't::n~ll~1tlV1.:! 

'ol ..11!;"1 •U l::Jl.:'I "''.!1 • "' .. JI • .I :'I 1.1 fl~l.J u'l:::'ll1f1'i'VI 'll 1 Ufl1'i'l'ile.Jfl'l'IUL uUUflt"I fl~1'i1e.J'l'll1'll1Lfll.J~U!1U i111'1L 'lflUVI 2 ufl1'i 

Plfl~1 2557 l.J"11lV1eJ1~e.i'l1'll.n'!Jv;\J'1"''1fl'l1l.J ~11.J'lU 3 ~ei.:iL~e.iu ~1u1uii'flPlfl~1'i'll.J~-:iiu 150 flU 
'"' '.i.,!;"l • ., l::J'.:'1 "':1 - .. .. .x .. ..I :'1 :1 1.2 fl'9l.Jlll1Cle.J1.:IVIL'll>Ufl1'i'l'1e.J1'1'i.:IULuUUflr1fl~1'i1eJ'l'll1'll1Lfll.J'VjUi11U i11flL'ie.JUVI 2 ufl1'ir1fl~1 ' .. 

2557 l.JmiV1e.11~e.i'l1'll.n'!J'Yl\J'9'1.:ifl'l1l.J ~1u1u 1 ~ei.:iL~e.iu ~1muii'flPlfl~1'i'll.J~.:iiu 60 flU 1(j)e.1~1Lilum'l 
L~CJflfl'1l.J~1eiv1.:i 1(j)flifim'l~l.J~1eiv1.:iLLUUfl'1l..I 1(j)m~eifl1 ~Vl~.:i~ei.:iL'i'Jufl'1l.JVl(j)'1CJ.:i LL'9:::Bfl 2 ~ei.:iL~eJUL \'Ju . . . , 
fl'1l..lmUfll.J 

' ' JI 
2. 'lltl\JL'lllJl'lltl.:ILUtlVl1 

JI 1 • "' l:: JI .:'I JI 1 • "' "' JI .I 1• I "' .I :'I 1 .. .I LUCJV11 Ufl1'i1'1e.Jfl'l'IULuULUCJV11 U'i1e.J'l'll1'll1Lfll.J~Ui11U L'iCl'I u'i\llU VILu(j);;'fCJU Ui11flL'lflUVI 2 .. 



0 Q -~ ~ ~ 4. n1"j!Jl1b'IJ'IJfl1"j1-;)f!Lbf!ZbLf!Zbn\J"j1\J"j11J'Uel3Jfl 

4.1 VJ111'1u'Uriti'IJL~f.l'IJ (pre-test) ti'ui1m~f.l'IJfl~l.lvi'1uci1.:i L111f.J 1iLL'IJ'IJVJ111'1u'Ul111~'1~l.l'JVIEV11.:in1'i 
... ~ ... ... J' ..i 1· I ... 
L'if.J'IJ'i1f.J'l'IJ1'1J1Ll'll.l~'IJ.li1'1J L'itl'I u'illl'IJ 

4.2 ti\'1LiJufl1 'iVJ111 '1 u.:i 1111 fJ t-JWm liut-J '1uutii'1 mL~tJfl1'i~111 fl1 'i L~f.lu·fo uu ~'IJ L'11::V11 m1l.I ~ 
" \I \I \I 

'i1f.Ji'1!1.:U1 Ll'lii~'IJ\i1'1J L~u.:i hJ'i~'IJ 1 "1LLrii1fl~fl'\~11fl~l.IVl111'1tJ'lbb'1:lITT~mliut-J'1u'IJtii'1tJ LL~'IJfl1'i~111 fl1'i L~tJ'IJ~ bb'IJ'IJ 
.,,. • \I \I \I 

i.Jfl~ 'i1t1i'1f1~1Lriii~u\i1tJ L~u.:i 1i.J'i~tJ 1"1LLrii1fl~m~nfl~l.ll'l'l'IJl'll.I .. , ' 
4.3 VJ111'1ti'IJ'Vl'9.:i L~f.l'IJ (post-test) 1111f.ltiLL 'IJ'IJVJ111'1u'IJ11111:rnifo(]VJEV11.:im'iL~tJtJ 'i1f.J1'1f1~1 Ll'lii 

J' .,j T. I "" ,J :'1 " ~ 
~'IJ.)i1'1J L'itl'I 1u'i(;)'IJ '1!'1Lu'IJ'1Jtl'1tl'U'1/111L111l.I 

4.4 m1'il L "1ri:: LL 'IJ'IJ'il1 fl fl1'ivl1 LL 'IJ'IJVl111'1tl'Ul111~'1~l.l']VIEVJ1\lfl1'iL~tJ'IJ LL'1:lU1~M::LL 'IJ'IJ~1tii'm 
Cit. ~II .ct.-=il Clt.Q .al Q 

1 Ll'l'i1:l'Vl\111tJ1Lifl1'iVI 1'1'1rl!Jl L ~ tJVl111'1 tl'IJ'1l.ll.I !Jl .)i1'1J 

5. fl1"j1Lfl"j1:l\.-f-ii'u3Ji!Vl1'1fl5Pi 

5.1 f'i1mru ~1 LO~ tl'lltl'll'l:l Lb 'IJ'IJ~ '1~l.l(]VIBVI 1'1fl 1'i L~f.J'IJ~ltii'\J 1flfl1'i ~\il fl1'i b~f.J'IJi LL 'IJ'IJ~'IJ b'11:l'Vl1 

fn 1l.I i ri Cl 'IJ LL'1:: 'VI '9.:i fl 1'i~\i1fl1'iL~tJ'IJfl1 'i '1 Cl 'IJ 
o I .I ~ ,l_ GI .J1v LI GI ~ 1""" .. 5.2 fl11.J'l'1Jl'l1 L0'1tl'Utl'll'l:l LL 'IJ'IJ~'111l.l(]VlliVl1'1fl1'iL 'itJ'IJVI 111'il1fl1'i'il111fl1'iL 'itJ'IJ~ 1\il tJ '1f1Lifl1'i'1tl'IJ 

LL 'IJ'IJU fl~ riti'IJLL'1 :l'Vl'9\!fl1'i~ \i1 fl1'iL~f.J'IJfl1'i'1tl'IJ 

5.3 L i.J~ tJ'IJ L Vi tJ 'IJ fl11 l.I Lb!Jl fl'U tl'l l'l:: LL 'IJ 'IJ ri Cl 'IJ L ~ tJ 'IJ LL'1 :l'Vl'9.:i L ~ tJ'IJ'U tl'I LL 'IJ 'IJVI lil '1tl'IJl111 ~ '1 ~l.I'] VIE 

Vl1'l fl 1'ib~ f.J'IJ'U u.:ii! fl Pl mnffiMu fl 1'i~111fl1 'i~ \i1 fl1'i L~tJ'IJ ~LL 'IJ'IJ ~'IJ L'11:l'Vl1 l'l'l1l.I~ 11i1fJ1 ifl1 'iVl\i1'1tJ'IJ~1Vi LL 'IJ'IJ fl~l.I~ . . , 
hrn'1'i:: (t-dependent test) 

5. 4 b i.J~tJ'IJ L Vi tJ'IJ l'l11l.I Lb!Jl fl'll tl\l l'l:: LL 'IJ'IJ'lJ u.:ii! fl Pi mn fl ~l.IVI \i1'1 tl'l LL'1Z fl ~l.ll'l'l'IJ l'll.1~1tii' \11 fl fl1 'il\i1 tii'1 tJ 

LL 'IJ'IJVJ li1'1u'Ul\i1~ '1~l.l']VJEV11.:i fl1 'i L~f.J'IJ 1111tJ1.ufl1 'iVJ111'1u'IJ~1Vi LL 'IJ'IJ fl ~l.I~ ~'1W ( t-i nd~pend~nt test) 

i!iltl-a1f.11:..iam-a1~~ 

'i1 f.l'1:: LB tJlil 'il 1 fl~" m'ii ~ tJ L~u.:i ~" fl1'i~ \i1 fl1'iL~tJtJ~ LL uu ~u L'11 ::V11m1l.l~~ii~ u~'1~l.I nVJEV11.:ifl 1'i • • ·1 
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U nPl tl'1!111 'U 'i1 EJl't11~1 Ll'li'.i~'U!1'Uii ~ '9al.J~V1EV11.:Jtl1'iL~ EJt.1'\11'9 .:i L~ EJ'U 1~ EJ tl 1'i~ ~ tl1 'i L~ EJt.if LL 'U'U~'U La1:::'\/11 
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lVIEJ1~CJl.J'Vl1lVIEJ1~ EJl'liuri~lJVl'llbl'!J. n'l\IL VIV'l '1. 
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Jl'V'l L'11Vlh'l\J'16. (2542). LLU?n7WvU?YJEJ7FJ7ff(fJ1. n1'1LVl'Vi'1: 1VICJl~lJ'Vi1ij'IJ, 

1'il116 'Vi1ij'11. (2555). ?Q;rfnm11°1F.Juftrfvf1'dtf ZuFJm11'd~ 21. n1.:iLV1V1'1: l.J'1ijfi11vil'li-i'l'l~~1.:if'l. 
l'11'l1l'l'l YlcN'1lJV1{ L'11~1! ~~i'lli'I~ n\11~~1 ~lJGYiC]n~1 LL'1~f\ll1.11mcl ~1Jl'l1i'l~i'I~. (2558). c.J'1f11'l'1Vlf11'lLiEJlJ~ 

LLuui'n'1mau~i'l1~vi1ri11l.Jj 7 ~1.1 ~1l.JnuLV1ri'Wri~.:im1VJn 1'111~1iV1EJ1 L~ti.:i 1~uu~tii1Hvlti i'11vif~ 
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v v 

d ~,J' 11 

n71F!n'd7'i/UWUff7U. n'l'ILVl'\'1'1: l'l'li'!Jl1 "1\ll'Vi'l11. Cl(I , ,, 
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