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ABSTRACT 


TITLE THE ENHANCEMENT OF INTEGRATED SCIENCE PROCESS SKILLS 

IN SCIENCE STUDENTS ON THE TOPIC OF PLANT LIFE THROUGH 

PROJECT-BASED SCIENCE LEARNING 

BY BENJARAT SUKHAMPA 

DEGREE : MASTER OF SCIENCE 

MAJOR : SCIENCE EDUCATION 

CHAIR : ASSISTANT PROFESSOR DR.ARANY A PIMMONGKOL 

KEYWORDS : INTEGRATED SCIENCE PROCESS SKILLS / SCIENCE STUDENTS / 

PROJECT-BASED SCIENCE LEARNING 

This study was aimed to enhanc the integrated science process skills in science 

students on the topic of plant life through project-based science learning. The subject comprised of 

24 Grade 7 students from Princess Chulabhorn's College Mukdahan, selected by means of 

purposive sampling technique. The instruments employed in this study included a set of 

achievement tests before and after the lessons. The data were analyzed using the mean, standard 

deviation; and the t-test (dependent samples and independent samples) was employed for testing 

the hypothesis. The results of the study indicated that: (1) the integrated science process skills of 

the students was significantly higher than before at the 0.05 level. (2) The students who learned 

through project-based science learning showed an increased mean score of the integrated science 

process skills at the 0.73 Significance higher after the lessons. Since the project-based science 

learning was found to be very effective of helping students to enhance their integrated science 

process skills and develop their learning ability, it was concluded that these learning activities 

should be conducted in the classroom more widely. 
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lU"~ ffllJU f1\1'jW lm~ fl11lJll~ ijfl11lJlU"~V1n1:l ~m~'~fl11:11~1~tJ~ ~a VlrYffln" 11" ~ 

lVlfll'U1"Vffl~ff'U1VlrYmh~ijtJ~~ffVl1ifl1l'1 (mlJ1'J11m'j m~Vl~1~ffm:nll11", 2554) 

... 'I"" "1 !:'I - I ~ d~... VI ~ '" 
m~l~fJ'U~ 1VlfJ1rYlff\9l~UlJ1.1 flH~l'U llJ'Um~fftl'UllJUlJ1.1'l1tJ~Vl~l~fJ'U ~~ l~FinVln1:l~ 

l' • "I ill ill'" '" VI ill • ... "" Vl1' • ... ~...... '" 
'jtl1.1Y11'U 1l~ l'l1~l'jfJ'Ufl~ l~tltJl~lJm9Jf-.I" m~~~fl~ lY1tlfJ1~lJ1'l19Jf-.I" ~::::f1tl~lJm~l'IWI'U1fl11lJfl~ 

Q .d q. Q,I -IQ,I .Q 0' ,tJ Q,I tQI Q.I QI 

1'J1~~~ ~ n:;9f~lJfl11lJfflJVl'U1! n1.1Vln1:l~m ~ 1.11'Um~ Vl1~1VlfJlrY1ff~~ tlfJ1"l~l~ 'a'~ ~~'U'U m~VlWl'U 1 

... "'''CI!:'I '" ill... ~ ill... 'I'" "Vl1' I CI ~ 
Vlf11:1~m :;1.11"1..1 m~Vll~1VlfJ1rYlff~ ~ ~~llJ'Um'j l'IWi "1..1 1fjl'j fJ'U 1'I1l'j fJ'U{'Ji~ fJlrYlff~'j l~ltl fJ1~ "f19f~ 

f.Q Q ".J iJ"4 d GJ ct .c1. QI 0' cIQI "Q
ff~lff~lJm~l1 fJ'UlVl1'U 'Ufjl~fJ'U1i1'Ufflflty 1'U'tJf1~'U~tl'U~tl~m~lJ1'UmnHJ'Ul (l'IlJVl'U 'fi l~'J1:;fJtJ~, 

0' Q d .::t .::t 

VlWl1 fJ'U~-q~ U"~'j 11'J1'U lJrY'j 2551 : 54) 

~lniirYVll~ ~~~~'l11J1fJ u":;f.J~lJm~WVll~m~ffm:n ~~f1ril1,j'1~~'U ~'Vi1m~ffn1:l1m~ 
• ... '" 'I 1 ... " '" ill... "I 31 d iIId... 'J! '" ...11m~~~m~l~ tJ'U~ U1.11.1 flH~1'U1VlfJlrYlff~'j ~~ffllJ1'j f1l'1W1'U1fj1'j tJ'U 1'I1lil'UfjVllJfl11lJ~ lJVlf1'l:1~ 

m~1.11'U m'jVll~1Vl fJlrYlff~i',f'Uf-.lfflJf-.lff1'U 1~~'U ff1111~f1ti11tJ,~ "1..1 m~~'Ufl11'111fl11lJl'1'11 ~ 
dl ... jI_~ 91 t '~I t ~I "44 A QcL 9J tI.::sQQI 

'11 ~ m'VttlHnlJi'I!'I11~tlff~fftJ~ 1~" tl fJl~tlJ'U 'j ~lJlJ 'j 1lJVl~ IlJ'U ~VllJfl11 ~ fl~~ t'j lJff~ 1~ ff1l fl lJ~~ 

1i'1!i'I!lW ~ tl~fl11lJl tI "1..1 Uf11~tJ untJ~:; ~1:Iifl~~'U ~~ 1tI "1..1' tJ~ llJ ~llJ ~~ ~~'l1lJlfJ~ tl~ 
... ..,"" ~ .... '" CI t.l " 

Vl~~ ~1'J11.1i'I!ty~mHTf1'l:11U'l1 ~'J11\91 'l1"n~~~ un'Uf1"Hm~rYf1'l:11~'U Vl'UJ1'U u"~f.J~lJnUW 

dj,'l1lJlfJ~tl~lH~tJ'U~l'nmW'j1'lf1VlfJl~fJ lln~1'l11~ 

1~mill tJm'fi fJ1.1 nu'ri'~'U lVln1:l:; m ~ 1.11"1..1 m~VlH1Vl fJl rYlff\9li',f "1..1 f-.lfflJ f-.lffl'U '1"1..1 1'J11 

1VlfJ1rYlff~i' 1 11 tl~ m~i>llH;1~~tl~Vl'lf ~tl~Uf1~tJ'U,rtl~~fJ'U1VlfJlrYlff~i'ftnfl1fl 1(1fJm~
'II 

i~m~~fJ'Ulu1.11.1lflH~1'U1VlfJ1rYlff\9li' 

Um1 tJ'U ~ '1(11 tJ'Ul ~1fJnl~ i~n u (~tJ'UlU1.11.1 1 fl H ~ 1"1..1 1VltJlrYlff~ i' ijVln'l:l:; 

m~1J1'Um'jVll~1VlfJlrYlff~i',f'Uf-.lfflJf-.lffl'U '1 'U1'J111VlfJlrYlff~f 1 l~tl~ m'ji>lu~;1\91~tl~Vl'J1 



3 

1.4.1 ,h:;')flm '~un l!fl;;tJ'U~'U~1ieJlJfffl1:li;.I~ 111 (l1'fl~;;tJ'U1'VWlfflfflPl! 
tJiifl1fl) 1H;;tJ'U,Wlfl'HU'n''lf1'VltJlntJ ~fl~11111 i1fll1fffl1:l1 2554 ;ll'Ul'U 24 fl'U 

1.4.2 1:;[I:;rnn''Ufll1fffl1:l1~'Ufl1'1 ~~U;l1''U~ 1 ti'U[lltJU 2554 ~~1''U~ 
30 't'f(]ff~flltJ'U 2554 

A.a'!t 4Q 4 .ieI SI~ (/0 J 

1.4.3 t'U Vl11 flV ffl1:;fll1~lH')fllPl'IJ V~'t'f')f 'lJfHfHllJffl';i ~fll1A1tJ'U21'VltJlfflffIPl1 
,. 

IPlllJl1 nfl\T\PI1':~'lJ,r'U~1itJlJfffl1:l1\P1V'U~'U'lJV~fl~lJ1 1~;; tJ'U,WlmW11')fl'VlmntJ (11 ~;;tJ'U 
.,. " ...
l'VltJlfflff\PI'tJlJfl1fl) 't'f.ff. 2554 

1.5.1 trJ'UU'Ul'Vll~ ''Ufll1-WWl'U12tJU'lJ'lJfll1 .ij~fll';;tI'Uit'rtV~WI'U l'tlfl1:l:m:'lJl'Ufll' 

'Vll~1'Vltl1fflfflPl!~1'U~'U "1 'lJV~l!flr1t1'Uvdl~ijtJ':ff'Vlifl1't'f 
1.5.2 trJ'UU'U l'Vll~' 'U fll,flfl'I!J 11,;mfiv-wWl'U lfll1 r1' tI'U fll1 ffflU 1'VltJlfflff\PI! 

... .., J 
1.6 'Uf.JU.lft'rtfl'~'rtl:; 

....,. ... " ~I""" .cI "d ".cI "I " "I "'I ,
m:'lJl'Ufll'Ufl: l1i fllnl1~l'Vltl1fflfflPl1 AlJ'U l1i fll'!1 tI'U2 'Vlf;.i!1 tI'U LIPlUWflfffl1:l1\P11lJfll1lJ ff'U Ii) 
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'lJfl~\PI'U1V~'I1'V'lJV~fl'llJ 1i)'U L~')f'U~1'U'VlffllJ1'f1'U1Hflfll'"fl'I!J1 LlJ ')f L'fl L'U')fl\P1Ii)H fll1!'tJ'U2 

U'lJ'lJ1m,:j,:jl'U1'Vl tJl ffl ff\PI! IrJ'U fll1 r1' tJ'U i~1oM'!'Vlflilfl'I1 fll fll1 fl1t1atJU'lJ'U tIllJ lHfflJHffl'U ti'U 1~un 
m:'lJl'Ufllm~lJ fl,,1Jflfl~ fll,uni1tyl11 Ufl::fll'ffV'UU'lJ'lJ';llJti'Ufl~ ~L~tJ'Uli):;trJ'U~fl~ijvtJ6,m 
"" I ..,j l' ." " ... • ~ ~I"."
flli)m'lJ\PI1~" !'t'fV"l'Ul11fl1\P1V'lJlPlltJlPl'Um~ ~li)fll1~UH'Ufll''Vll,:jl'U Fiflfll';i!lJ'Uf;.i'Ul f;.ilPlllJ IPlflV~li)'U 

fll1-WWl'U TVi'fl'I!J :m:'lJl'Ufll' 'Vl H1'VltllfflfflPl! tm::fl"tJ1:tii'U 1Pl'U!V~ 
QI .Q tI ~ ~ ~ 

1.6.2 'Vl fl 'I!J : fl': 'lJ l'U fl1 HI H 1'Vl tJ 1 ffl ff 1Pl, l1lJ 1 tI fI ~ i1lJ 1 tJ fI ~ fl 1:: 'lJ l'U fl1 1 'Vl 

l!fl1'Vl tJlfflfflPl!1fl 'U fll' fffl'I!J l~'Ufl1'l Iffl:;Uffl~l11fllIPlV'lJ '11~vnfll' Uni1tyl11;l1~" \PIllJ,T'U \PI V'U 

...... .,. " ..,j ,.~ l' .Ii • "'I" <l .,. d ... ""I " 
m,:jl1ifll1'Vll~1'Vltllfflff\PI1!'t'fV 11 !'fllJlll)t~fl1\P1V'lJ l11V'lJm'Vlli)li)H'VlffllJl';ifl't'f\Tli)'U L~ 

Q ~t 
'VlHl'Vltl1fflff\PI1'IJ'UHfflJHffl'U (Integrated or more complex science process skill 
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I) m~ff~lfWI (Observing) 


2) m~1~ (Measuring) 


3) m~ilU'Ufl'l.h~lfI'Vl (Classifying) 


4) m~111fl1llJfflJ~'Un~~11'h~tYl1ltyn'IJtYt'l.hnrt'l~tYt'l.h1'fi'l.H1"1 (Using 


space/space and space/time relationships) 

5) m~1~i1m'lJ (Using number) l1lUm~fll'U1'U (Calculating) 

QI 0 ~ "6) m~ 'il~ m ~'VllU"~ nUfl1llJ l1lJlfJ'lJUl,d" (Manipulating and 

communicating data) 
... d 91 

7) m~"~fl1llJfl~t11'U'illfl'lJUl,d" (Inferring) 

8) mn1l'U1fJ (Predicting) l1l6flWrWlmW' (Forecasting) 
41 4 d'~ jJ

1.6.2.2 'Vlfl':l::l:l:m:;:'IJ1'Um~ 'Vl1n'VlmflltYl?I ~ '\J'UF-ItYlJF-Iffl'U tJ ~:l: fl6'IJfl1fJ 5 

JI 

1) m~i~tYlJlJ~!l'U (Formulating hypothesis) 

2) m~ril11'U~iJmlJt:jf~tJ~'IJ1im~ (Operational defining of the 

variable) 

3) m~ril11'U~tm:;:fl1'IJfJlJi1UtJ~ (Identifying and controlling variable) 

4) m~'Vl~"6~ (Experimenting) 

5) m~~fl1llJl1lJlfJ,r6l,d"U":l:,,~,rUtY1tJ (Interpreting data and 

conclusion) 
QI QI tit .:Q.c:\o QI 

1.6.3 m~'W~'Ul'Vlfl':l::l:;:m~'IJ1'Um~'Vl1n'VlmflltYm'lJ'UNtYlJF-ItYl'U l1lJlfJfH m~'W~'Ul 
JI JI 

fl1llJtYllJl~tl''Um~'~';fl':l::l:;:m~'IJ1'Um~~1~ '1 ,;~ 5 ';fl1::l:;:flU (1) m~i~tYlJlJ~!l'U (2) m~ 

ril11'U~iJfJ1lJt:jf~tJ~'IJ1iflU (3) m~til11'U~U"~fl1'IJfJlJi1UtJ~ (4) flU'Vl~"6~ (5) m~ 
... 91 "AI 111'" , ,,, , o.li .., 11111 
I?Ifl1llJ l1lJ lfJ'lJ6l,d"U":;:" ~'lJ UtY11J l~U fJl ~fl "U~Ufl "1\1 nl?lu ~U,,::: UlJ'U tll9J'~ 1~ L~l 'illflfl~U'U 'U 'illfl 

m~ vilU'IJ'IJ 'Vl~ tYU'IJ 1~';fl':l::l~ m ~ 'IJ 1'U m ~'Vll~1'Vl En fll tYI?I111"~~ fJ'U U'IJ 'IJtJ ~ :::&i1 'U n 1 ~ tJ ~'IJ1im~ 
~ I d'

'Vl~"tH U"~U'IJ'lJtJ~:::ti1'Um~vil~l'U 1~fJiiil'U1'U..rfl~ fJ'U ,,JU'e)fJflil~eW,,::: 70 'Vl Hl'Utflmcrl 

~UfJ"::: 70 'lJU~fl:;:U'U'Ut~lJ 
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h,:J(;(J'U ~ Wlf1 'HU'n "lS1'V1(Jl n(J 'hft~'U1H ~ (J'U1'V1mfflf1'~!f,)iimfl mlJ lJ~flru~i',ilJ'U ~1 trlfl1'U ~ 

25 .... qff~fl1fJ'U 2553 



, 
.c:\ 

'lJ'YI'YI 2 

1'W f) 1 'j 1 i fJt1 t:J.:jf) 1'jvfWl 'W 111f)'I:l ~ f)'j ~tJ 1'W f) 1'j 'Vl1.:j 1'Vl fJ1ff1b'1'rlf J'W ~ffll ~ff1'W ff1'11 i'tJ 

~m1 fJ'W,r t:J.:j 1'Vl fJ 1ff1 ffrl f IJiJ.f11fl ,rlfJf) n i ~ f) n t1 fJ'Wf U tJ tJ 1 m H 1 'W 1'Vl fJ1 ff1 ff~ f t1 t:J.:j f) n 

~ ~~ ~~ ~ .~
~1'j .:j;l91'Utl.:j.yf'll' fjlifJ ~~mf)'I:l1tt:Jf)ff1'jU(l~.:j1'W lifJ9l 1.:j '1 'Vl!f)fJl'Ut:J.:j~":!'W . ~ ~ 

(1) 'Vlf)'I:l~m~tJl'Wf11'j'VlHl'VlfJ1ff1ff9l'j 

(2) f) 1'j i~f) n ~ fJ'Wf~tJ~ f) H.:j't1f)'I:l ~f) 'j ~ tJl 'W f) n 'Vl H 1'Vl fJ1ff1 ff91 f 

(3) f11'ji~f11'j~fJ'WfUtJtJ lflH.:j1'W 
, , 

.c:::t. QI .c::I.c:l " 
(4) .:j1'Wl~W'Vl!f)fJl'Ut:J..:! 

IV ... J 
2.1 'flfl1:l:::fl1:::1J1Ufl11'flHl'fltl1f11U\il1 

.c:::t.Q,I 4 "".c:::t. tI . • •
ffll1flllmllm'Wt'VWfll111f11l'11'W1'VlHl'VlfJ1ff1ff9l'j (The Amencan ASSOciatIOn for the 

Advancement of Science: AAAS, 1970) ~lU'Wf)l1f)'I:l~m~tJl'Wf11'j9l111rl'f)'I:lW~fll111fJ1f)~lfJ'Utl..:! 
., ~I. 1 ~ ~ , • ~ ~ t .l 
'Vlf)'I:l~911.:j '1 t:JtlmlJ'W 2 lJ'j~til'Vl ~~Uf) 'Vlf)'I:l~m~tJl'Wf11'j'V1l.:jl'VlfJ1ff1(l'91'j'U'W~'W!1'W (Basic or 

•• QJ .c:::t. d ~ 
simpler sCience process skill) U(l~'Vlf)'I:l~m~tJl'Wf11'j'V1l.:jl'VlfJ1ff1ff9l'j'U'W~ffll~ff1'W (Integrated 

or more complex science process skill) 

IV ... J::' A .1 ~ • ~~,
2.1.1 'flfl1:l~fl1:::1J1Ufl11'flHl'fltl1f11U\il1'UU't'fU!lU lJ'j~f)tltJ~lfJ 8 'Vlf)'I:l~ ~~Uf) 

2.1.1.1 f)nff.:j!f)91 'I1111fJ~.:j f11'jl,rtll'fJl~i'tJffll~ff9l1..:! '1 tld1.:jl~t:Jd1.:j'l1~.:j'l1~tl 
r r QI lI)" I .I QI QI ,. d lrJj.k:t. .c:& QJ

'I1(llfJtlfJ1.:j'jl11f)'W ~~Uf) 911\1 ~lq!f) (l'W U(l~f11fJffll~ff ~~fJf11'jllt:J.:jm'W ~~fJ'W ~1lf)(l'W 'jtJ'jff U(l~ 

QI QJ QI 4 tI , 4 d 3J .cS.c:& ~ i lI) '131 I 9/dl .ci 
ffll~ffl91Q'I1'jtlm~f11'j W9I1.:j '1 t~t:J!f)tJ'Ut:Jlq!(l'j1fJ(l~tt:JfJ~'Utl.:jff.:j'W'W '1 ~ ~fJ ~ll ~ffttllfll111l fff)'W f) 

.c:::t. 4 ... 1 tI~!jIQI lrJ ... l3J .cI"l9J 0 iI.dQJ QJ 

fl~'I1 'j t:JlJ 'j~ fftJf11'j Wt~ll'Ut:J.:jf;!ff.:j!f)91 (l.:j ~ lJ 'Utllq!(l'Vl ~~ ~1f)f11'j ff .:j!f)91 ~ 1U'W f) (l f)'I:l W~ 'Utl..:!'Ut:Jlq!(l'Vl 

~ ~~~I.I ~~,~ ~ ~ ~.F- 'l .1
tf)tJ'jltJ'jl11 ~~tlJ'W 3 lJ'j~til'Vl ~~Uf) 'Ut:Jll(lt')j'..:!flWil1~ 'Ut:Jll(lt')j'..:!lJ'jlJlW (t~fJf)~lJ'j~1J1W) U(l~ 

~. ~ 

,rt:Jlq!(lt~fJltitJf11'j ttJ~ fJ'W U tJ(l.:j rl'f)'I:l W~9lH '1 'Ut:J.:j~ .:j~fff)'I:l1 fll111 ff11J1Hl~Uff~..:! 'hfi~l1f)'I:l ~ 

" 1) ;-U.:jU(l~tJ'j'jfJ1fJrl'f)'I:lW~t~.:jflWil1~ 1~fJl,rtJ'j~ff1'Vl ffll~fft:Jd1.:j 1~• 
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2) 'U'J'Hmr,nJ'1wh~'1mlnw'IlV,rl91Q l~tJfil'Jn~tl'J~~.nW'~ 

3) 'U'J 'J tJ1tJfil'J ltl~tJ'l.mtl,,'1'1lV'I~'1~ff'1Ln91'¢i 

2.1.1.2 fil'Jl~ 'HlntJ{{'1 fil'Jl~Vmm~i.i'lfl1V'Iijvl~!v1vmmlnw'IlV'I~'1~1'1 ~ 

VVmJ11i'J'WlPilm'll~UU 'WV'W'~mJvHm.n~ff1JU"~\ln9i'V'l i ~vlj'HU1 mil tl'ULff1JV fll11Jff11J1'J \l~ 
Uff~'1111fi~...rn1:l~fil'Jl~ulfl '~uri 

-=.... """'I"';' "" .... ~". " 3) 'Uvm1il~U":l:TIi t'lnfl'JV'I1JVd~ !~VtJ1'1\lnI9lV'I 

4) 1~mlJ1W~1'I ~ 1"1f'U fll1lJnf1'1 fll1lJ(I11 fld11J\l''I f,/W'HlJij 

m1Jl91'J J1'H'Un '~Vd1'1\ln9i'v'I 
5) 'J:l:'lJ'HU1V'llfNil!"'Il~lnfil'Jl~'~ 

2.1.1.3 fil'J~1U'W ntlnurVl 'H1J1tJ{{'I fil'J u,j'l .... lnl1~ V~ tJ'Iri'l~'Ul91Q'H~ V 

.I !:'I I • 1 'I"",l ...... ...; '" ~!:'I .I .sA 

m ~fil'JW vvmlJ'WlJ'J ~1fl'YI911'1 ~ ~tJ !")f'll v1.! " .... 'U;J 1'U ~lnff1J'U91'llV'lff 'I'YI fj'n1:l1'W 'WllJ'ULnWCfl Cb' '1m ~ 

d'J'Wfld11Jmijv'W fld11JUYlln~1'1 'H~ Vfld1lJff1J'W'W n''J~'Hl1'1~'I~n1~'Iffn 1:1 1 fl l11J ff11J1'J \l ~m"~'Il1 

lfi~...rn1:l:l: f)1'J ~lu'Wntl'J:l:!fl'YIU~l '~uri 

1) ~tJ'Iri'l~'U'H~vU'lj'l""ln~'I~l'1 ~ 11lmnWctl~~~'Wnl'H'U~t'H'~ 
2) ~tJ'Iri'l~'U'H~vu,j'l""ln~'1~l'1 ~ l~vi.i'!nw'l'i''IltJ'IYll'Wm'l'~ 

3) 'Uvmnwct1~~~'U ti'~tJ'Iri'1~'U'H~tJ!!,j'l""1n'~ 
4) ~tJ'Iri'l~'U'H~tJu,j'l""ln~'I~l'1 ~ 11lmnWct1~~~'Wnl'H'W~'t'H'~ 
5) ~tJ'Iri'1';'U'H~vu,j'l""ln~'I~1'I ~ l~vi.i'!nwct1'1ltJ'IYll'Ulv'l'~ 

.I"';".;. 'I"'" 0 .... "" • ~jI
6) 'UvmnwCfl'YI~v'W !")f!'JtJ'Im~'U'H'JVU'U'I""'dn !~l 

2.1.1.4 fil'J 'H1fll11Jff1Jlf'W n''J~:ml1'1ff!tlffn'Uff!tlffm'1~ffLtlffn'Un"1 ff!tl ff'llv'l 

lYllQ 'H1J1vt{'I ~11'1~lYllQJ'Wmv'Ufl'J V'lV~ ~'1lj~n1:lW~!"1f'Wl~Vln'Ul\91QJ'W l~vil 'tlmtlff'lltJ'I 

1I91Qlj~n1:lW~1i'J'Wff11Jij~ i~uri fll11Jnf1'l fll11JV11 U":l:fl111Jtl'l fl11J.HY1Jlf'Wi''J:l:Wjl'1ffltlff'll 

tH1Yllfl '~l1ri fll11Jff1Jn'Wi''J~'Hl1'1'Jtl 2 ij~ ""~'Jtl'YI'J'I 3 ij~ m'l:l:fll11Jff1Jlf'Wn'J:l:'Hl1'1"4 .... 

o t d, Q,t ~ OJ QI d. .c::. ~ Q,I Q,I 0' , _I Q,I lrI9I' 
I9Im'H 'U 'I't1 V~'Il tJ'I 1 \91 Q'H 'W'I n'U 1I91QtJn")f'W ~'H'W'I fll11Jff1J .... 'W 1i'J:l:'H IN m lJff n'U ld" 1 !~un f)1'J 

uff~'1iiff't11'1'H~ tJ9i111'HU'I'IlV'llYllQ t 'Wn"l~ 1'1 ~ n'W fll11Jff11Jl'J \l~Hff~ 'I';hlfi~...rm:I~f)1'J fil'J 

mfll11Jff1Jn'Wi''J~'Hl1'1ffltlffn'Umtlffu''~ff!tlffn'U!1''lU~1 '~l!ri 
~ , 

1) ;J,j'l4tl 2 ij~!m::1YllQ 3 ij~Vinl'H'U~'t,r1~ 

2) 11~4tl 2 ij~~lnlI91Q'H~v4tl 3 ij~~nl'H'W~t'H'~ 

http:l~tJfil'Jn~tl'J~~.nW


rt,ij ~Lrt Utt-LIlGI~l Ilrt(HbG M.,ijRM..tLlHtrm n. tuGilt (I • ~bt" 0 IV.., 

un~l 
I ~ lit 

t~lmrtGk"rlL rt UrtLtijG~;i;llm!A~W~,!\tW~f.lU,kt~!;!IL~t-~,ijn \:!o1J t L rtL,ij rtLtij rlW UrttLU::Il11
. . .. .. M.rl~I.tLU tWrt,ij tALW !'(1t-t t-,tdtUm MWM.Hn (llJM.Hn HtL~t-G"'f1tM.'Lt-~,ijno.LGrl~l M.~~~ 

M. M.~~llrtG"'t-G"'rlLrtUrtLlijo.1 LfI.1M.G~H~1 t-~,ijnlJ.tLrtL,ijlA, rt I-\,1 LijLUmt M.L ijGtU Ll.lJ1:gtf1Ulln~o.
~" blf, """., Fi 19. o. It) 

rt~L~t-II~ ~rtLtijLl-\,tW tt-!b' ftl-\,'LL!A~W~,!\Lrt L, M.~t-~l-\,nULo.::lln t-GIl~lA,tW ~£-tLU ~Ult-~tW 

ULo.~llA,IlIlB"'LM..tLU t-1Jf4Lrtl-\, IlIlG"'IILrtUrtLW@U~llnLlA,::W~o.tLU 9'ITZ ~ lit... ~ 0 IP ~ Ii' 0 ...
. . 

}f~mtM.L~~t-~,ijn::llnt-@~UIlH?G}f~mtM.L~~~}f~mtt\.L~~U@rt (Z 

}f~rt,tt~rttt\.L1' t-~,ijn"'1l1t~ 

$b1 :g1l11t-@ ~ullt-LIl@~~lJmtLU~I-\,I@tl-\,t-@"'t-,ijrttt\.Lo.rtrtlJ.tLrtL,ij([ ,,~ " I ~ .... "p" 0 to 

un~l 
I ~ lit 

t~nmtrtL~.tLU@~1-\,"'1l1l",~N''L tW:: f.lU,kt~!;!1L~t-~,ijn~lJ.tLrtL,ijrtLtij L, rt~mtrtL~UU~@~U 

1I~t)R~LU tL I-\, m~ rtll UlrtUUII~l mtrtL~~~Lrt}f~rt,tt\:!orttrtL1't-~,ijn"'1l1t~L!l.tLU::lln,!1ltLU~1-\,1 • I 

G~l-\,il~£-t-@"'rttM.L1'rt,ttnu t-~IILrtl-\, mtrtL~tLU@~U"'1l1t~~'L.tLU S' I TZ 

}f~LIlt1rt~ L, H~t-~t-@'" 

mLrttn.@t U~Lrt"'t-Iln. n 1'W1ln.I.tLU t-Lt u:: t lLM.Mrt lj rtLWU@rt (S) ;;I v .., I ... FI v , ~ 11> 'If( 

}f~LIlt1rt~il~£-

t-@"'~@~t-rtUnL~t-1lf111M,rl~f1ltLUt-L~U~t~M....Mrt~rtLtijU@rt (v) 

~1 rtu::llnrtut-@fl.Lt"'@tUIIL~rtn.1Ltuo.::w 
~ lit "'... IF' ~ I';; • 

rtl aUUn.lA,MLlJ~llnUo.;i;WLrtUQ@lA,t-,ijt-@"'lLrtMrt,ijrtLtijU@rt (£)
b IVF' " IF?" P to to 

}f~rt~il~£-rtlJt-~l-\,il~£-t-L~I-\,::t~rt~rt~~t-LLW~U@rt (Z) 

}f~ L, ~'Lil~£-t-@"'t-LlA,~~G~ut-rtUnL~U@rt ([) 

~lrtt,ij Z ~1It I 

rt~IUG@~(l £ HlA,f1til~1~~ULo.rt~~!;!I~~(l Z ~~II@tt-@"'f1tUGrt 

~1 rt"'~UI~o.LI. ~rt Z Lt-tUGrtlJ!.LrtL,ij ~rt £ t-tlA,f1£il~trtU1@rtl 
"Ill r -F ~~ -~ P f 10 

tf)1It ~1 LNt-G"'~M.1LUrt~il~t _ 0 " to 

t-G"'~rt £ HlA,n.£uarmtLrtL,ij tllnil~tt-G'" ~rt Z n.tLt-mUl@rt1  ~~ I"" "to -~ I'" p f' 

~(ll f1£rtrmtWULo.rt~1~~(l £ t-tlA,f1£h~t 

~n}f~ ~~~!: £ rtlJ~(l Z t-L~I-\,::t~rt~rt~rtLWU@rt (v 

}f~~!)!ijL"'tlHlA,f1£~llnf1£t-G"'G~U@rt (£ 
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2) 'UtlfUl191f·m hH1l'H~tlm,ju'Umhn,.'U tl.,j'mJ'fl 1~ 
q .. .. 

3) tJtJflU'U'Ufll'J,h1ff'U tl.,j'tJt.,!'fl911lJ~,jU'U'U~~fttlfl 1~ 
.d 51 'I 51 ''I • 1'1 ,.d 51 'I ~!Ii' ,J

4) t,jml'UU,j'fl,:j'UtJt.,!'fl Ll1tJg L'U~lJ Ll1lJYU'U1 L~ L~,:j1tl'U'U . . . 
G' .Q iii "".c:l Q.I ~<V

5) 'U'J'Jtl1tl'flflilW:'UtJ,:j1l,:j Lfl ~ f11tl'UtJfl11lJVlmlJ1~1llJm::-:VI"'J"'il'U1ltJ 

'1"".4 "'1~"fl11lJl1lJ1tl Ll1~tJ'Ut'U1 L'il Lfl 

2.1.1.7 fll'J 'fl,:jfl11lJfl"t~'U ~lfl.,j'tJt.,!'fl l1lJ1tl~,:jfll'J L~lJt~lJfl11lJflflL~'ULM'ti'U 

".d~S1 '" '... 1 .., I " ... '" _I "'''''' • 'I'UtJt.,!'flVl Lfl ~ 1fl fll'J 1l ,:j1fl91 tJtlHlJm~N'fl "tltJ1fW~'UJ1'U fl11lJll"lJl1'J tJlJ'J::-: 1l'Ufll'J Wl"lJ'II'1tl L 'U 

fll 'J U 1l",:j fl11lJ fl "t~ 'U,f'U ~ fl11lJ 1l1lJ 1 'J tl~U 1l",:j i11n "liflil::-: fll 'J 'fl ,:jfl11lJflf11~'U ~1 fl.,j'tJ\jmni' ') 

1~ufi tlt'U 1tl111 tJ1l1,j 1"tl1VilJl~lJfl11lJfl"t~'ULM'ti'U.,j'tJ\j'fl~ 1~~ 1flfll~ ff,:jlfl911"tlL~fl,)llJi111 tJ 

.1 '" '" lJ'J:1l'Ufll'J Wl"lJ 

o 4 "4S ""I Q,I" 4 0
2.1.1.8 fll'JVl1'U1tll1'JtJfll'J~tl1mW l1lJ1tltl,:j fllj1l1lJN'fl'fl~1i11'JtJm91tJ'U 

n1~11~lfitJ'UVI"'fltJ~ 1"VtJ1fifVl1ii'flJ1'U ~lfl.,j'tJ\j'fl .,j'tJl'Yf ~~1 ~111 tJ,j'Jlfl tl fll'J W~ln"~l ~ fl'U 

11 ii'flfll'J flfJ 111 tJVlqil~~ijtJ~U~1 fll'J ~Vlmw.,j'tJ\jm;~mmw111 tl sU'tJ\j'fl~ 1lTln'J tlU1l"~l~'U 
'" A.I ~" 0 ~ " '" " 'I ".d~ 91Ul~l1'JtJmln L" Vll L" 2 U'U'U fltJ fll'J~VlmWfI1tl L'U'UtJ'Ul'U9I'UrN'UtJt.,!'flVll'Tflill U'fl:flU 

~fJ1mWfIltl'U tJfl'UtJ,:j.,j'tJ\j'fl~ffflil1 fl11lJ 1l1lJ1'J tl~U1lfl,:ji11n" vlflil::-: flln11'U 1V 11~ tJ fll'J 

~fl1mWU~1 1~ufi 

2) fll'J~tl1mW~lfl.,j'tJt.,!'fll;~mlJ1W 
(I d.Q A G) ".Q d.cl , 

- VI 1'U1tlN'flVl 'il::-:lfl,,'U'UfIlV L'U 'UtJ'Ul'U91'UtJ .;J'UtJ\j m'll'~mmwVllJtJ~ 

~ _ J~ 

2.1.2 fln'l::l::n1::'lJ1UmnfU.I1f11af11'UUNatlNalU 

~ Q .:Q.Q 0 I fj/ f (I 

2.1.2.1 fll'J9I,:j1llJlJ9IJ1'U l1lJ1Vtl~ fll'.ifl"111m9ltJ'U'fl,)~11'U lfltJ'UVI1fll'JVI"'fltl,:j 

0.., '" }I.I ""':!Il .d"" S1J':!I~.d"'~11"vmffVfll'J1l ~1fl91 fl11lJJ U'fl~lJ'.i::-:1l'Ufll'JW1"lJllJ'U~'UJ 1'U fll91tJ'UVlfl ~ 'fl1~11'U1'U llJ 'U 1l~Vltl~ LlJ 

VI'.i 1'U11~tJti~ 11il~'U 11ii'flfll'J flfJ l1~tJVlqil~mfitJ'U 1llJlJ~J1'U111 tJfi 1 ~tJ'U~fl"1 1'n1~11~T,h'U 
Ll1tYl~'U.,j'tJfl11lJ ~'UtJflfl11lJfflJvr'U -5'J::-: 11·;h~i1U,j '.i ~'UU'fl:i1U,j'J 911lJ 1llJlJ~Jl'U ~~~11'm 'il\] fl 
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..... .l! "1"'" o.ls.., .. ..,~ ... .,11:', iii" 
11'Hl JI.l ~ C)f ~ ~ :; 'YI'HlJ ~ ~ fl1 tI11 ft ~ fll 'j 'YI ~Hlfl ~111 fI1 'il tl 'UtfHl ff '1...1 'lJ ff 1fW 'l1'HI fl ~ '1'11'1...1 ff lJ lJ 'il j 1'1...1 'YI 'il ~ n 

i'l11lJff1lJl'Hl~Uff~~'hfi~'tif)'I!l::fll'j'Vi1'1...11fJ "iltlfllnW1mWmi'1 '~Wl 111tl1'iltl'IJri1~11U1ntl'l...l 
't ..,.., ".1 ... 

fll'j'YI~rltl~ L~tltl1fWfll'jff~m'il i'l11lJ~ ~m::lJ'j::ff'IJfll'jtlU~lJ 

2.1.2.2 fll'jn111'1...1~UfJ1lJl;~,jg,mfll'j 11lJ1t10~ fll'jn111'1...1~i'l11lJ11lJ1fJUrl:: 

'Utl'IJ1'U'il '1Jtl~tl1~1 ~ '1 (~tl~i'I...IfflJlJ~! l'1...1~lPi'tl~fll'j'YI~ rltl~) i ~1.,r1 't~~Hn'l...l Url::ff1lJ1Hlff~m~ 
11'1 tl i'i'I,~ i'l11lJ ff1lJ1Hl~Uff~~';hlfi~'tif)'I!l::fll'jn1'l1'1...1~U fJ1lJl; ~,jgmlfll'j U~l 1~un n111'1...1~ 

i'l11lJ11lJltlUrl::'U tl'IJ I'll 'il'Utl~tl1R'Vlyj'11'1 tli111,j'j ~1~ '1 ~ ff1lJ 1'j Cl ff~1f)'il1!Gl:: i'~ ,~ 
" 2.1.2.3 fl1'jn111'1...1~UrI::m'IJtJlJi1U,j'j 11lJ1t10~ f)WtJ~;i1U,j'jIPi''I...I lm~ilu1J'j 

.,I" "I ... .l! 
'il1lJ 'YI'iltl~i'll'IJfJlJ L'I...IfflJlJ'ilj1'1...111'1...1~ '1 

41 ... 1 ~ .4 Q,I ... I.Q .di.e&,d :'1 d 0 'I ".Q f .4 
'illUlJ'j~'I...I11'jtl'illUlJ'jtlff'j~ i'ltl ff~'YIllJ'I...I1'l1~YI'YI1 Lmf)~JI.lrl'il1~ '1 11'jtl 

~~~1'j1IPi'tl~fl1'j'YI~rltl~~rh~'I...Iff11'l1~~ntli~lfi~JI.lrll'1i'l...lJ'I...I~; ~11'1 tl'~ 
ilU,j'j'il1lJ fitl ~~~I~'I...IJI.lmrttl~lJn1f)i'm1J'jIPi''I...I lrltlilU,j'jIPi''I...I 

l,j~tI'I...IU,j rI~1,jilU,j'j'il1lJ ~~I,j~tI'I...IU,jrl~~llJ~lfJ 

ilU,j'j~lPi'tl~i'l1'IJtJlJ fitl ~~~'I...I '1 'I...Itlf)~lf)ilU,j'jIPi''I...I~ff~Hrlm~'YI'IJ 
• .l! ,'i/ 'I"" .., «1/ 0 'I "iii ' ... .;.

'iltlfll'j'YI~rltl~ C)f~~::\9ltl~i'l1'IJfJlJ L111'11lJtl'l...l '1 f)'I...I~~~::'YI1111 !lJlf)~i'll1lJi'lrl1~li'1r1tl'l...l'IJtl~fl1'j 

'YI~rltl~,~ 

" 	 .
'~un iU~Url::n111'1...1~ilU,j'jIPi''I...I i'm,j'j~llJ Uri:: ilU,j'jfi~tl~i'll'IJfJlJ (control variable) ,~ . 

.cS O .. IQQ,./IIQ "Q.c:!'1 • 0 • 

2.1.2.4 	 fll'j'YIi'lrltl~ 11lJ1fJm fl1'j'YI1lJll'lJ'ilfl1'j~lfJTIi li'I '1 1'Vltl111f11~tl'IJ11'jtl 

." " ml~fftl'IJfflJlJ~j1'1...1fii~'1 'tif)'I!l:dj,j'j::f)tl'IJ~lfJ 3 fi~m'jlJ11~f) '~un 

.;. 0"'" .l!" 0 	 "'.1" 'I ~ J .... ... 
L'Vltlfl111'1...1~l]j fl1'j'YIi'lrltl~ C)f~'iltl~fl1'11'1...1 ~Url::i'l1'IJfJlJ'illUlJ'j ILrI:;Lrltlf) L'b'~' mw '11 'j tlff1'j !i'llJ 

~1~ '1 ~~~i.n'l...lfll'j'YIi'lrltl~ '~tJth~l11lJl::fflJ 
2) fl1'j,jg,mfl1'j'YI~rltl~ 'I1lJ1t10~ fll'jrl~ijtl'Vil,jg,mfl1'j'YI~rltl~~; ~ 

'" «1/ 	 «1/.., «1/" J\IJ~
3) fl1'j'IJ'I...I'YIf)Hrlfl1'j'YI~rltl~ 11lJ1fJCl~ fl1'j~~UW'YIf)'Utl1q!rI'YI1~1~1f)fll'j 

'YI~fttl~ ~~m"!~'I...IHrlf)1'l'~~!f)~ ff1'jl~ i'~ 111tln~'I...I '1 i'll1lJff1lJl'jCl~Uff~~i1Lfi~'tif)'I!l:;fl1'j 
'YI~fttl~LL~l '~un 
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- u6'U1if11'JmlJUPfu~"n.:J'fl~'il'l.HY,l~'il . . 
QI ~ ..::Ill]" I fJ/ as 

- 'U'U'VlfiHaf11'J'Vl~H'lV.:J'Vl ~~Vfl1.:J\lfi~V,ma~l'Vlfl.:J~H 

'" iI iI.I.oIl.1
2.1.2.5 f11'J~m1lJl1lJ1fl"UV\!aUa::f11'Ja.:J"UVffllJ 111J1flfl.:J f11m lJafl'11lJl1lJ1fl 

4 QI ~".J.'.c=S "Gi,t" ell"
l1'JV'U'J'J fJlflafi'l:ltu::ua::fflJ'U~"UV.:J"Uv\!a'VllJV~ f11Hlfl'11lJl1lJ1fl"UV\!a L'U 'UHflHm'il~V.:J L"l1 

QI 4" I Q.I QI QI 0 1J 'j} 'j}.1
'Vlfi'l:l:;mt'U'1'Uf111V'U '1 ~'1fl l"l1'U 'Vlfi'l:l:;f11'Jff.:Jm~ 'Vlfi'l:l::fi1'Jfl1'U'1W, 1 'U~'U f11'Ja.:J"UvffllJ 

'j} iI.llliI 
"Uv\!a"UV.:J~V'Ul~ 

, 0 cv Q.I 4l 4 
2.1.3 fl"J11Jt'I'lflty'UtH'fltl1:lZtl1ZU"J'Utl11'flH"J'flUlftliJfl1 

... ... <l1J QI ~GI tp 4 r:, "I A IQI

'Vlfi'l:l:: m~'U'1'Uf11'J'Vl1.:J '1'Vl fl1ff1ff~1l 'U afi'l:ltu~ 'Vl 1 "l1V1J'U1flafi'l:ltut 'Vl'11lJ"UV.:J 

... I '" .It 0 'I 'j} 'j}'" '" iI... 'j} 'I 'I ,l "'" <1111 'j} I ... 

f11'Jfl~VflHlJ1l1I9JHa ctf.:J'Vl1 Ll1~l'Jfl'Ul'Jfl'Uaua::lJfl'111J1"U1 !'il !'Ul'UV111'1'Vlfl1ft1ffm !~VflHlJ 

U 'J:; ff'Vltl fIll1 1 ~ m~vlJ1fl.:J'J t1111.:J u'J ~ ff'Uf11 'Jw1l1,jua:; U'J ~ ff'Uf11'J rul~lJ~ij v~ i fi'l:l t 111 ri1d 

, 'I 'j} 'j}... ... 'j} ,J d III 'j} • 1
"l1'1fl 111~l'Jfl'Uff1lJ1'JfI"Ufl1flU'U'1fl'11lJfl~'il1fi"UV\!a'Vlm'U'J'1'U'J'1lJ ~~ (Small idea) ua:;l"l1VlJ fl.:J 

.,rv\!am~h'!'Ul'V:VVtI'U1fl1~flflll1nlJ (Big idea) "UV.:JU'J1fit)f11':i wi~ '1 '~VVHij1l1~H"
J' ... iI "'" ,J'j}... 'j}.I'j} ...... iI 

'U Vfi 'il1fi'U fl.:J~ V.:J 'Vl~ffV 'U U'U '1fl~fIll1 'J '1lJ'Vl ~1'J fl'U ff'J 1.:J"U'U ~ '1fl'11J f111 ~ 
I 

1-:) '1 ~ '1fl 

... 'j},l... <I"... ... <lJ'1J 
fi1'J 1'J fl'U II'U V111 '1'Vl fl1ff1 ff~'J ~ '1fl'Vl fi'l:l:; m t 'U'1'U fil'J '1'Vlfl1ft1 ff~'J 'U 1 'Uf11'J 

fft fflJ U'U '1fi ~'Vl1.:J 1'Vl fl1ft1 ff~fVVH~V 1 ~V.:JUa~ lvtlJl91lJU 'J ~ ff'U fi1':i 01''VlH1'Vl fl1ff1ff~ f 'ill fi 
tI ~fi! 1'U'VlH1'Vlfl1ff1ff~f~ijv~' 'U11a1,!'U 'il1fiUtl ri.:J.,rV\!a~l.:J '1 'J 1lJ~.:J 'il1fif11'J 'Vl~a V.:J ~1fl 

iI ... ~2 ... "'" <I.oIl '" ...s'" 'I '" iI 'I 
~'U!V.:J~1V f11'J l'JV'U 4"'1V'Vlfi'l:l~m::'U'1'U f11'J1'VlV1ft1ff~'J'il.:JlJfl11lJbl1fl ty ! 'Uf11'J111l1 'U1fl11lJ!"U 1 ! 'il 

,l iI "'" <I '" t ...... ... 1J ~ 0 ...<I.oIl 'I 
l'UVtl1~1'U1'VlfJ1ftlff~1 ~~'U'Uf111111l1'U1'Vlfi'l:l::m:;'U1'Uf11'J'1'Vlfl1ft1ff~'j'Hl 'U!1J111lJ1Vff1flqj l'U 

~1'U1'Vlfl1ft1ff~ffffi'l:l1 ~.:J'I1'il~,j'U'~'U'J'J ~i'UtI~fitT~'J1'Vlfl1ft1ff~f'rh.'lmlijfllfl"Uv~1'fIfi 

... <I... <I 
'Vl ft'U'Vl1~ '1'Vl fl lff1 ff~ 'J (Scientific worldview) 

(Scientific inquiry) Ua~fi'ilm1lJ'Vl1~1'VlfJ1ff1ff~f (Scientific enterprise) f11'Jilfl'Uf~1flifi'l:lt 

m:; 'U 1'U f11 'J 1'Vl V1ft1 ff~n 'U 1 ~ ~'UU'J ~fllJfffi'l:llU'fI~,j'1JVlJfffi'l:llV VH ijU'J:: ff'Vltlflll1 ff1lJ1'J fI 

... .I III ~ "''' " 2 .It::ll ... 1 ...111l1'U1"U'U 1~11~flf11'J''Jfl'Ua~1flf11'Jtl'U11'U (Discovery learning) ctf.:JtlJ'U'Vlf:j'l:lt)"UV.:Jl'il 'JlJ 'Ul'U 

!'Uvf (Jerome Bruner) 1~v~ilv'Uilv'Ufl~Vtl1U6fflJvr'Un1~1111~~.:J~ff'Ui'iln'U~.:JU1~~VlJA1fl 
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"'i 0 ":'1 "'1! 'I'" "'.., "'" 'jJ " "'''M 'U llJ 1ff ~H L lJ'U fl11lJlllUJ l'U l:l fl1:lm~L'ill tJ1fllJ'Vl fl1:ltJ ff~H fl1UI ~ 'ill1tJ~ 'U HH'\Ifl~''HtH\I~ 

(Peajetian constructivism) 
~ t Q,I Q. rllIIS. d 	 •Q,I

'ill~'U 'U'Vl fl1:l~m~lJ1'U fl1~'Vl1~1'Vl tJ1f1'lff~ ~ \I~LiI'U 'VlflEl~Ufl'U (Core skill 'H' HI 

Key skill 'H'~fl Life skill) ~i1L~'Ud1'H'i'lJfl1~L1tJ'Uf~l:lfl'ill;1~ (Lifelong learning) Ul:l~GJ11tJ 

'tf~'U1ifl1:l~1'UflU~flffU (Communicating skill) fl11lJfi'illL6M~1"1~ru (Critical thinking) Ul:l~ 
~ G) " 	 IV dd III~' t'Vlfl1:l~ l'Ufl1~Ufli1qJ'H'l (Problem-solving skill) \l1fl'H'l:lfl!1'U'VllfllJ~1lJ~1lJ ~'illl'U1f1~nm'U'U '1 

"" "1 'I" .... 	 ..." .!I ,,'"flU fffl'U 1'Vl tJ1f1'l ff~ ~ 'ill tJ l1f'Vl fl1:l::fl~ ~ lJ 1'U flU 'Vl1 n'VltJ1f1'l ff~ ~ llJ fJ~L~ tJ'U 

4 "" 4 tI.J!.Q (V .d "Q1QI

L~ tJ'U l 'ill 1 tJ'Vl fl1:l ~ fl ~ ~lJ1'U flU 'Vl H 1'Vl tJ1 fl'1 ff~ ~ 11 (11 "~lfl 'illl:l fl1:l m~ 'VI fffl 'ill fll:l fl ~ fllJ flU ff fl 'U 

" l'Vlt.l1f1'lff~fUlJlJ 1f11~~1'U (Project-based science instruction) (Berenfeld, 1994) ,r~\j 
" (1) ff1lJU(1n1'H''U'illul:l~i~tl1t:l1lJ~1'Uli'tJ'~ 

(2) ff1lJ1~m;1'H''U'illfflJlJ~!1'Ufl1~1i'tJ'~ 

(3) ff1lJ1~(1n1'H''U'illi1u'1l~~ff1lJ1~(11'ill~116M~fJmm~'H'~mRlJ1m'~ 
(4) ff1lJ1~(1flflmllJlJnfl1~ d1~1\1Hl:lfl1~1i'tJ'~ 

(5) '1lBlJ1ifl1~l~fl'Vl'illfffllJfflJlJ~!l'Ufl1~li'tJ'~ 
... "'i... " ... " III " (6) lJ'U'Vlfl 11f111::'H' 11l:l~~fl11lJ'\IfJlJl:l t'ill 

(7) ff1lJ1~(1ffl'1l~l:l\llfl,rfllJl:l'~ 
o "'1 AI 	 .. '" (8) 'U1lff'Ufl'\lfllJl:l t'UllJUlJlJfl1~lJ~~mtJ (Oral presentation) 'H'~fl~l'Ul'\l[J'U 

(Writing presentation) 	'¢i 
"4 d ~ 1 ".::1 .. Q rI (V

~1~ [J'U 'Vl!~ tJ'U 11lJlJ f11 ~~1'U~fl~lJ'Vlfl1:l~m ::lJ1'U fl1 ~'VI1~1'Vl tJ1ff1 ff~~~llJ ~~'illlJ 

".r """ ..;'" !.!I ... 0'" 1fl11lJ l'W 'U!1'UUl:l ~'1l~ ~ fflJ fl1 ~ml'illlJ'VllJ flQI'W fl11~U~'U fl1~'Vl'illl:l fl~Ul:l~"'ill fl1~ I 1l:l1 ff1'H' ~ lJ fl ~ ~~1'U 

..; "... 1 III" 1 " ...'Vl~I~[J'Uff'U \I t'ill (Colly, 2006) 'Uflfl\llflflUfffl'UUlJlJ flH~lWLl:l1 'Vlfl1:l~m~lJ1'Uf11~ 

... ",",0 '1"1 '" .!I!!I..!I~"
1'Vl[J1f1'lff'ill~[J~'U1lJ1 t'l1 'UflU!~[J'UflUfffl'UUlJlJfl'U '1 !'l1'U fl1~'€TlJlff1~1'Wfl'H'lfl11lJ4'ill1'U 

l'Vlt.l1f1'lff'illf (Scientific inquiry) fl1~i1[J'Ufl'illtJ1~'llqJ'H'1!~'U!1'U (Problem-based learning: PBL) 

!~'U~'U 
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.. 
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2.2.2.8 ~\Jtmm'l1~V\Jfl11lJ~ 'l1'j~fftJ01'jWntJrr~\J tlllPllV01ff,,r,r1l~m.J1~ 
AI"; "A 1 " ..,.,j 

~ 

" " 

~ 

<!I O.,j "'.., '" ""I" 
u~mlJ~'W\Jfl11lJ'j U~~lJ'j ~fftJ01'jWfltJfl\J V\J "1 11 1 flO1'j fl\J fl11~~ lJV'VI1 L'Vf V\lV1V1ffVVlff\J L'I1 

OJ 

".I 0 ""I..!.";'" " 11)" .I 
fl11~\I\JtmZVl1fl11lJt\11 t1Iff~Vlt]1tJt]1V\J tfllJ 1fl\l\J 

"" v .1" t <!I2.2.3 fl11U8UntJtJUtJUn~111f111'JJl (Inquiry method) lJ':i;;;flVtJIPl1fJ 6 \I\JlIV\J flV 

2.2.3.1 ~\JlIV\Jtff\JVffm\J01'jW'H~v~~~dj\Jifty'H1 111Vt11\1V~1Il~Ufffl{j 
t ~iJ~d 1'" QI :,,.,QI QI

2.2.3.2 \I\J !'H~l'jfJ\Jff{jtflll flV 'If'l1'j~ff1VlfflJNffVl~'H1 
.. .. 

2.2.3.3 'Il\JvitJ1Vlf1VtJVflffltm~ifty'H1i.:JfflJlJ~!1\J 
t 1 Gf gJ Va 4 .. ..:to

2.2.3.4 \I\JVl1lffVtJ flV! 'H ~t'jfJ\J~~lJVVlfl~V.:Jt'VfVVlIPl i:YVtJfflJlJlI!l\J 
.. 

2.2.3.5 'Il\Jffl'l1N~01'jVlfl~V~ 

2.2.3.6 ~\Jt11m1lJf1'l1'<H' 
2.2.4 lifl11U8uu1.J1.J'fIAa8~ (Laboratory method) 'l1'j~fHltJ~1V 

.. 
'" 02.2.4.1 \I\J\J 1 

t 
2.2.4.2 \I\JVlfl~tN 

.. 
2.2.4.3 'Il\Jt11tff\JVN~fll':iVl,mV~ 

~.::I ,r 0 QI .a
2.2.5 l1iU8UU1.J1.JU1.J~f1~'JJ'fIH1U (Committee work method) 'H~flO1'j flV fll 

lJVtJ'H lJ1fJ',.r,rflt'; V\J ",hnl.H~\J fl~lJ 'Yi1~1\J1I1lJ1tl'l1'j ~'1ni'l1111fJ 'If'wn\Jfl'\Jfli'l'H; vunifty'H 1 

1I1lJfl11lJfl,rfI \I V.:J U?l~~ fl \J ~\J1I V \J 01 '1 ffV\J'l1 'j ~ fl VtJ~1fJ 

2.2.5.1 n1'H\JfI~fI*'HlJ1V 

2.2.5.2 
t .,j" ~ 
\I\Jtff\JVU\J~t'VfVfl\Jfl11 

tGliJQ!d t QI 0 

2.2.5.3 \I\J t'H\Jm'1fJ\J11~ttN\JU~~'j1lJfl\JVl1~1\J 

_I'" "" _I ::'1' •2.2.6 fl11U8UU1.J1.J'2lJUU1118'2lJ'JJ1U (Inductive method) LlJ\J01'jffV\J1I1flff1\JfJVfJ 

1'l1'H1"tYVffl'l1'H;Vffl\J11lJ 'H;f)trJ\J01'jffV\J1I1fli1V~1{j'H mv "1 i1fl~1.:J',r,rfl~V\J1~tfiflO1'j 

tmvtJtli fJmll 1 'l1 ~01n"l'l1fltltflWori' ~\JlIfl\J01'1 ffV\J'l1'j~flVtJ~1V 
.. 

2.2.6.1 'Il\Jl~i;fJlJ VltJVl1\Jfl11lJfl~lJ tJ~fl~1I~~'HlJlrJ1'H,j 
.. . 

2.2.6.2 'Il\JU11ff\J~ fl4'\.1l!ff\J~i1~~1.:J'Hmvi1V~1{j rw~ ,,.r,rm1V\JVf1l1'jW1 

<!I A I':! "" 'H'if)tlJ'i VtJ!VlfJtJ 



15 

2.2.7 011f.'rtl'UUUuUlittl'H1tltl'l;f1JTU (Deductive method) !tJtJm'l"H)t..!~!ilJ'\Ilf1 

flfJl0W cn'PI~ V'PI aoon ~h~ ~ Ua1'P11L'P1~fHllJT~\T'\I.w£jtJrjtJ ('1hvll0 1 M'i1'fI~VtJ! tJtJ fl'U ijL'PI~~ul) 

,r'U~ (ltJ fl1'l ffvtJl1 'l ::flmJ~1V 

2.2.7.1 ,rtJvlhJlvi!ty'PI1 fll'l~1Jt1 (l~~'\I2:ffVtJ1tJll1uUU'Il£I~i!ty'Pll !~(l'lhv1,r 
l!o~ VtJtfl~fl11lJfftJ1 '\I'PI1fll~VU (fl1'l It!tJi!ty'PI1~t~V1flU;1~ '\I~ ~Ufl::nUJ 1~ fflJ flU iv) 

2.2.7.2 ,r'U~l~'PIaflm'l fll'l11'PIaOOl'l OfJ'PI~(ll'1q'hl~~N ~ 1~(l1<!'ltJtJU'U1'rlN 

" I " 

2.2.7.4 '\itJ~'l1\1ff(lU fll',r17flilv'U~'l1'\1ffVlr;h'PI aflm:i'vhhUl~l~v~l!'U 

fflJL'PI~fflJHfl'PI~V'll (ll'\lfltJfli'1911'lltvilJ!;JlJ 

...... !'II ~ ".1"2.2.8 'Jfi011f.'rtl'UUUU 5E (Inquiry cycle) IlJtJmHIUlff1~111fl11lJllJ'l::OVU~1V 5 

t .dI ~ Q.I tI 
'IltJ~£ItJ flV (fflJU~ mty\ltJ1'l0'W~'hl tm~mu~, 2549 : 4 - 15) 

t ~ 1 !'II 0'" el ...
2.2.8.1 'Il'Uff~1~fl11lJff'U \I (Engagement) llJtJ fI1'j 'U 11'111 \TU 'VI t'l VtJ l'lJ'\Il0 

" "el !'II.... "1 ""el 0 .1 4 4 ~ A d.1 4 4
fl11lJff'U t '\I'll V~ fjl HltJW~t lJ tJ ~1fl'l ~ ~ 'U 'PI fjl' VtJ fI1'P1 tJ ~ lJ'::: t~tJ 'VI 'U :::1'1f1'hl1 llJ (llJlJ'l ~ !~'U 'VI 

,j1fftJ1 \I ~~ i 1lJ fl'U nl'P1 tJ ~'IlVUl'Il~Ufl:::U\lflUM' 1Vfl~tflV~'Il(l~11 V~ ~ 'iJ ~fYfI'hll1,rij fl'11lJi~1 '\ItJ 

... .1 "j, 1"o~. "" 44 ~ .IV~'IltJ t'WV'l$1V 'PItJl tl1\Tfl'11lJl'll1 t\l11'l:::1~'U'VI\I:::1'10'hlllJlf1'1ltJ 

"" "j 0 " 'I ,.1 4 ...2.2.8.2 '\itJdl''1\1Ufl::fltJ'PIl (Exploration) tlJ(l'YI1fl11lJl'll1 t'\l tJlJ,:::t~'U'PI'£I 
o 4 i ~ I I ".11 4 0 0

fl1 flllJ 'VI fftJ \I \I::: 1'1f1'hl1V til ~ fI V~ 11 'VI 11 L1'1 fl11~ llH'U o 1 'PI tJ ~ II 'U '1 'VI 1~01' ffl' '1 '\I~ 'l1\1 ffV1J 

i~fflJlJ;Jl1tJ nl'PI tJ ~'VI NliiVfI~ttJtJ'l1hf fl~ijvl1~1J1il~m~1J'J11J'l llJ-G'm..! fl nfl T:i ~'1\1ffV1J 
(ll\l'l'h'~'PIfl1vn l';'tJ 'l'ilm''VI~fl(l~ 'l'ilfl\lfl'l'llJfllflff'UllJ m'JfYf1'hll1n-G'm..!fl\llmVf1ff1'J~1~V~ 

... '" A 1 ~.11 .l!" I el 4 1..!1!'l t ~.II
'PI'(l\llmL'PIfll~'Ilt)lq!fl~l~ ~ t'Wt) 'PI Ll'llJ1C]1~'IlVlq!flt)m~1'WtJ~'Wt)'VI\l::: 'lJ ttJ'IltJ~t) LlJ 

t ... ".1 0"" 4~.112.2.8.3 'IltJt)li'Ulmm:::fl~'Il(lffllJ (Explanation) tJl'llt)lq!fl 'Il£IfftJt'VIfl''VI tl'llJ1 

11fl'Jlt..1 ul1flHfl ffl11Hfl Ufl:::'l111fftJt)Hfl~'~tJll1UU1J9iH ~ l';'tJ t1'Jnntlffl11 'PI~t)11~ll1 
ff~l~ ~l'Jl~ <1fl<1 

Administrator
Rectangle

Administrator
Oval
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t ~I ... ~I ~I.... cI""
2.2.8.5 'tIthJ1~1!IJ'W (Evaluation) llJ'Wfl11lJ1~11J'Wfl1'HHJ'W2~1f1m~'lrJ'Wfl11 

, f!il.cl Q iI \Ii" 1 11( ".cl 'I t eX 0 lilA I ' 0 tJI 
~1~ ~ 11~lHJ'W!lJfl1l1Jl~~ ~nJ1~ ~m~ L1 Utl~!IJ1fl'W~fll'VW~ l~ ~lfl'tl'W'W~~'W1 LlJlj'fl11'Wlf111!IJ2 

'tJtJ1~~fl~H''Wli~~g'W ~ 

".. II) ,,'" "c1 ....
~l'W'W l~&1fl'Wll~!lJfff)flm'Vf 

... '" "1 11\ 2 ",.l ... ..l. .." "'1'fl11 ~~fl1'H1fI'W2 U'lJ'lJ f1H~l'W l'l'l~lfffl'Vf'Wil'WU 'W 1f1~Vl1l!1J'1fl:lfl~~ ff11~f111!IJll 'I1!IJ 

,I 0 .cl ... I~ QI QI 9/41 .ct iI QI t "QI ~ I iI'I IfI Q.I 1 

'tI 'W ~ lflfl11 m tVl1Ui:'l~fl11!IJlJ t)ff!IJ'Vf'WlI fl'lJ~~'W fl11l1 fl'W 2fI~~~~~'lJ'W 'tIti bJ''W 'lJff~ 'W'Yl1lf111!IJ1l'I1!IJ 

'1{!IJ1~ lfl ~~ ~ff!lJ'n'Wnn'lJ fl1l!IJf~ ij!IJ1r1~'W fll1 ff~1~fl1l!IJti~~ li!IJ 't '1111 Utl~tJ1 ~ff'lJ fl11 W'l~!IJ~111 
~I ....2....... ..l I cI 't 1 cI....I..1 "11\ 2'"

&lJ 'WVI1~ fl11 Ui:'It fI~ ff~~fIntl ~fl'lJU'W 1f1~ VI 11fl11&1 fI'Wl U'lJ 'lJ fI H~ 1'W ~~!IJ'Vf i:'I~!IJ lflfl~ 'tI'W m L'1'11 'lJ 

fll1 ri~&ff~!IJ ~ 1fl ff!lJ1'iffl 't 'W mj!IJ!IJ1fl fl11 't..r 'll'fli~ fl'W fI 'W 't ~ fI'W '11 ~~ ti \PI fI 'Wl~ fl1 fll1 tl fl'W f 11 'lJ 'lJ 

'J! .I " "cI..l" '''' 'J! 'I " 21flH~l'W \Jflff) 1~'tI'W~lflfl1l!IJ~~~fl11't1t1~~&'W'WVI(;ltl~fl11't1mflU '11 i:'I~ll El'Wl 'tItI~(;l'W l 'I1fl'J1~'tI1l.;j 

J " ..l", ''I • .l! 11\.1 ' cI "..l... 1 '" '" .. '" 2 .I. J0!lJl fl 'tI'W ~ 1fl'tl ~\I i:'IVI!IJ tI ~ l 'W ~111&i:'I!IJ'I1'W~ llJ lj'fl111 'HJ'W 2'Yll')j'tI!IJ fI~ ff1J'Vf'W 11 fl'W flO n~'tI11.;j fI.;j 'tI 'W 

1~ mU'Vf1~~dl~~.;j ~lflii'Wl~ tlfli1 (;l ~~fl11 (; fI'Wf't 'W J:ifl'l:l tu~i~flril1 'i)~ 'l11f1 ri~lff~1Jfl1n'i1~ 1'W 
'Q; 0 jI,d, A t QI 

111Jfl'WUi:'I~'W lf1111Jl VlU(;l i:'I~f1'W!IJ~~!IJ1111Jfl'W 

ffltJ11{11fl11 i~fl111;m.J fu'lJ'lJ 1m~~1'W l~'Wfll1 i~fl11 ~fl'Wfrvt~ 't~vr~'W11i fl11 

(; tJ'WfVl HUtyty1 Ui:'l~fl1l1J'1h'W1\\!VI1~1{l'W'l1fl'l:lt 't 'W ~~~(; fl'W 1'Vf11~t~'Wfl11ff~'W~~.;j 't..r~(; tJ'W 

'~(;tJ'W f I{1tJ(;l'W1t1~ ff1!IJ11 t:lti~1tfl11~l1'~~l~ijt'l19Jf-ji:'l ijm ~'lJ1'W flTi 111~1'WUi:'lt'ril~nJi1!IJn'lJ 

"... 11\ ~ cI ~I..l_ ~ , " 0 " , '.II"'" 1,,'" "d <v0
~tI'W l~ l~tJ1JflltlJ'WVl1J1fl'l:l1 'I1f11U'W~'Wl m~9J'W 'I1~11f1'W ~&1tJ'Wl&(;l1JfffltJm'Vf 

2.3.1 flll'lJ"''lJUJ'Ut).:jlf1'H.:jl,"llltl1fll'I.Tfl~ (Science project) 

~lflU'W1fl11 i~fl11&;tJ'Wfu'lJ'lJ 1m Hl'W'tItI~ ff!IJ'Vf~"r i'W'Yl!1 'Vf ~ff; (2549) 

... .. '" ~ 111\ ", 1 .... "4 ~" " Ui:'l~ tl1cW !IJ1ff~1ff (2550) ffllJ l~11 flH~1'W1V1mfflffmmlm~'lJ1'Wfl11fJfl'l:l1f1'Wfl11(;ll!IJml!IJ 

... 'I "cI 'I " ...... 4 'I '.1111\" .l! 
tl'W~ f111!IJff'W l~ f111!IJffl1J11tl'tl~~~&1fl'W1~~fl1tJ L~m~'lJ1'Wfl11V1H111Ellfflff~1 &'Vf~ l'l1 ~~!lJ1C)1~ 

fi1~~'lJ'I1~ tlf-ji:'l~l'W ~ijfl1l1Jff!IJ\l1W''t 'Wi1'~~ 1~tJ'lrfl(; tJ'W'~'W~11~Uf-j'Wfl11flfl'l:lltf'Wfl1'It;11&11 'Wfl11 
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'!If A 'I '!If .,. ... '!If'" ... ..: ... , ... If ~I'" ~ 'JI 
~1tJ~U16,:j lVHl L'11 ln~ m~ l~ tJ'UalJ l'il~fI~ 'Vl~~Vm~1.11'Um~'Vll~TtltJlf1lff~~ fll llJU1VW~f;j ! '11 

" t1l~ml1l'yhu'U 

2.3.2 'l.h~I.ftn'UtH1fI'H~l'U 
ffmu'Uff,:jlff1lJm~ffv'U1'Vltl1f1lff~!W;I~t'Vlfl1u111U (2546) U-U,:j 1f1H~1'U~llJ 

tlnllw~'Uv~fi'ilm~lJ1~ 41h~lfl'Vl t;V 
... 1 0 914 .c:::! ,

2.3.2.1 1flH~1'UlJ~::1fl'Vlffl~1'i) (Survey research project) f;jl~tJ'U1VW~U~ 

'!If '!If 'JI. '!If ,t. ~I '. 'I ~v~m~ ff1l1'ilU ll~~ 11.1 ~ 1lJ'UVlqJll U1l1'U l'UV lqJll 111 1l1'U 'UlJ1 'illU 'UmlJ'U 'I1lJ1~'I1lqJ Ull~'Ul1ff'UV t 'U 

A I I A 'I 'JI d.... "" ........ If'l A ..: 'JI "" IIJ l' .... d. J 
alJU1.11.1~H II'] !'rtV !'I1111'UllnllW~'I1~Vfl1llJfflJ'Yl'U1'i !U1HH'Vl~V~flUf1nlll !9>l'tf~l'il'UtJ,:j'U'U 

i1V~V~1f1~~,:jlU 1'lf'U 

II 'ill I , 

2) m~~~1'i)ffV1.1fJWfl1'YlUl1'UU1hI11'U~a~im1~1,In~1'11lmll~rl~ 

U'U1,:jff~'I11''U'U~1'U~ ffUU.lll1 

3) m~ffl'n'il'l1lf11llJ~'UV~'I1~1~V~ ABO l'Utl'n~tJu1 H~tJ'U~Wl 

mW~1'tf1'VltJ1tltJ 1,In~1'11l~ ilm1ffnlll 2554 

2.3.2.2 1m~~1'UUnafl'Vlm1'Vl~llV~ (Experimental research project) li'J'U 

..:... A "" ., AI .liI":... ..... AI d .... .liI 1 ....1fI~ ~~1'U'VllJm1VVnU1.11Jll'tVf1nlllHll'U V~~1UlJ~ 'I1'U~'VllJHll~ V~1U lJ1 tlfl~1'11'U ~ ~tJfl11.1fJlJ~1 
• I t iI

AI"" ... d ..... AI "''!If '!!! IIJ'JI.... .... Al '!If • 
UlJ1VU II'] 'VlV1'illJHll~V~1UlJ~'Vl~V~m1ffnlll n 'U'U~VUm~~11'U'U~ltJlJ'~flV1.1~1tJm1m'l1'U~ 

Uty'l1l m'til'11U~~~U1~ff,:jfl m';~fflJlJ~!l'U m'VVnU1J1.1m~'Vl~llV~ m1';11ij'Um~'Vl~llV~ m~ 
91 4 91 Q.I J ~ ,

~11.111lJ'UVlqJll m'~mllJ'I1lJltJ'UVlqJllUll~m'fflU ~1VtJl,:j1f1H,:jlUU'~lfl'tl'U 1'tf'U 

I) Hll'UV,:jffl~ ffti~'illfll1.1~fllfiuiff~vm~ ~tlfl'Uv.;j1''tfif'tf 

2) Hll'UV.;jffl,d,:j'lfl~vmHvmlnmuvJ 

2.3.2.3 1f1~'Hl'Uun~lfl'Vl~~U1~~lIi (Development research project) 1~'U 

1m~,:jlUl~tJ1ti1.1m,u'::Qn~'I1tlflm''Vl1,:j1'VltJlf1lff~! lJ1un~~lIifJumm lf1VU1:: 1tJ'tf,rl ~ffVtJ 
~H II'] ~.;j vn 'il ~l~u ~~U, ~~lIilmj '11~ VU i'1.1Ul.;jlU~tJ'U U U II ~ '\lV.;jl~lJ~ijV ~U~11,rij 
AI ...... A cillJ 'JI "" '!If 0 A... .,.. .... 1I 

lJ'::ff'Vl1'ifl1l't\l~'U'Un L~ 'I11Vf111ff'HU1.11.1'ill11V~1'YlVV1'i1.1ltJU'U1f1~\9lH II'] ~1VtJl~ flH,:jl'U 

1¢ruri 

1) lf1iv,:jmvn~'U1ffQ,:j';11'Yll~nJ;)'lif'tf 

2) lf1iv,:ji~~'U'I1VtJ'UlJ6~1 'UlJ~ 
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" I " It. 
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LI.{Qf1.'~~Il~l tf1.~ t1.tLU~~tLU M.n.1 tf1.Il.tH,LU:.tL~ftLltIft.t .tUIloU~Ilo.tLU z'£'£'z
r p " '" ~ I';" '" ... '" 
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f1.llt1Ht-Qn.1lo1 f1.~rtLt~ftttn.t.t UtHLIloM, I.{::U~lt n.Q~llotU~ (I ~ b ... , ... 

t!rt~Q~t-~M.Q~f1.,LkU tltl.liu~I.{t-Qn.M.Il~IA.n.M.'LkM.1l ~tLU::tL~ULIloQo.l.{lUQM. 
It It 
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f1.t-~ 
It '" ... 
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.ell ~ IV A flo ~ ~ 4 A 
2) 1tml::::1111t'1fi\l9111tml::::l1flltJll1Jlt111t11'Ml t'VWUtlf1l'UtJ111 

• 1 .. '" '1" I ..,,91 u l::::ff ~fl U t'I::::mlm llJ 'lH9I'U~91 

3) 'Il9l'Vhnll1'U9If111fftJ'U 

... ...,. 
4) t'UtI'UUN'Uf11111tl'Ul 

5) Nn91~tJ 'Il9l111Ul1 ri~f111 il tI'Ul fJij,jtytyl~'tJ~~'U 
41~ .:t "'~,:

6) \191fHlmllJf111Lltl'Ul 91~'U 

".I",f ... ~,.,.... 
(6. 1) U'il~'91u'::::ff~fll'UtJ111'UtJ~l1I1fl'~91' ~ l1~t'tI'U'YI'l1J 

,. '1,.... '1 ,f
(6.2) m::::91'Ufl11lJff'U \1'UtJ~Nl'tI'U 'U'UtJ1Jt'U91'UtJ~mtJ111UI1:;. ~ 

9J c:I Q,I.dl Q"
(6.9) NfftJ'Ul'UfJ'U1J'U'YIfiNI1f11' l'U'U' 

~ ~ 

2.3.4 "flfla~l~rJliJMn1Jm1.rY1m111rJ'UJU1J1Jlfl1-:J-:Jl'U 

,. ""1 .I! ... ,.,J
2.3.4.1 ~fftJ'U1~1 fl'~~l'U C}f~lJ1J'YI1J1'Y1l1'Ul'Y1 

1) 'llfflTIJ1mn U'U~,jl m:;~'U'llfNiltl'U~91M1,rtJ 1m~~1'Utm:;nf111. ~ 

... ,.,. '1 .1 ~ ~ ". I Q./'~ I tI 
3) 9l9l911lJfl11lJf11111 'U 1 'Uf11' u{J1J91~l'U 'UtJ~~l' fJ'UU91 t'I::::ffu9l111 

4) 1~'Um'lJf11'9111'ilfftJ1J1m~~1'U 
.1 ... .oj .., '" • d '1 ... 1

5) '11Jl1lJNI1f11'u'~llJ'Ul'ntJ919lff'Ufl11lJfflt' 'il 'U1G)fl flH~l'U 

6) U'~'Ml"YlJ'ri''U1il1;tJ'Il91il'YI''fff11'lNfJU'n ~ NI1~l'U1m~~1'U1un-
~ 
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2.3.4.2 	fI'.i~mm:I1Lm-N1\J.. 

.. 
2) 1lfihu\JZU1 ;U\JZUlHI>3,rVlJCl UlHl>3fl11lJj UClZ1tfllnlltU\J>31\J 

3) 1lffl111J~ 'tifl'l:l~ UCl~lYIflUflI \Jfll'rvi1Lfl':i ~>31\J.. 
4) 1~\J~mfl'l:llLm'H1\J 

5) 1~\Jm71Jfll7ffV\J Lm>3>31\JJ>3'111J~ J~mfl'YI'l'l:l~UCl~mfltJ6.",m 
... 1 OJ tljI !V.d~ I)J

6) IJ':iZff1\J>31\Jfl'Um\l17tJfjffV\JUClZfj'YIlmn'lJV~ 

7) ~~"11JNClUCl~tJ':i~tij\Jr,ml'lf1Lm>3HIJ 

2.3.5 	fll1tJ't'ItJUJ'U6~fl11.o~fl11i10'UlmJ1JIfl1~>31'U 

fll':i \lflfll':itl tJ\JiU'U'U LflH>31\J fi Vfll7 \lflfllHYV\J ~ \1fltJ7Zff'U fll':iruL \J fln 

tJ6.",m >31\J llfufi~~ tJ\Jmli V'U fi'Ufll7 'vi 1~1\JL\J;l,,\l; >3'fl~l~ih~'U'U tVi milflL Vfllffllr~~ tJ\J 11{ij 

.1 0' 11):11 ... :11- ".'" _ ... 0'11)"" 11)"" 0'4. 
IJ':i~ff'Ufll7W"H tfl 1':i tJ\J~11ifll':iUflIJtyl'i111ifll':i'Yl1>31'YItJ1ff1ff"7 tfl 'YI1fll':i'YI~aV>3 tfl ~\1'i1\J ff >3 

• 	 2 1!'" 0 -:91 ~I"o:ll 11):11'"
"1>3 '1 	 9>l1tJ"\JtV>3 l'ilflfll':i11>3UN\Jfll':i'YI1>31\J p.jflfll':illJ'Ufj\J1 F.;i"11J "Cltlfl\l\J !fl~Wl\J1m::'U1\Jfll':i 

.. 
flflL~m~mzfll7flfl'li\J\1~ UClZfll'JtJ':i::W\J,,\JtV>3 

::, q..f"" 1 ... J2.3.6 	'U'Ufl6'Ufl11;)?Jfl11110'UlU'U1J fl1H1'Ulf1OlftUYfl1 

fll7'vilLfl':i ~ >31\J1~\Jf1 \lm711 ~lPlm~'fl~UCl::ijfll'J ,)ltU-IJ >31\J'I1 a 1tJ,T\J" V\J ;~UIPl ... 	 .. 
t;1JI{\J\l\J0>3<U\J"l'fl-n1tJ m'ilffltJ~hi'U'l{i>3ij . 	 . 

~ 	 .dt QJ. SlA :p.Q .dt QJ.4,. ,

2.3.6.1 fll'JflflUCl::!ClVfl'l111'J V~ fj!'J tJ\J \lZllV~flflUCl~ !ClVfl'l11!Hl~ t flH~l\J11 

~ II) 0 II) ~ ~ ",.,j 'i '" II) :II _'" 4 " 
VtJ1fl'il::"fl'l:llV~ t'J 'YI1 !1J'iI~VtJ1fl"fl'l:l1 'I11!'JV>3 !flH>31\Jllfl\l~ tflll1\llfllJty'l11 'I1'JVfl1111VtJ1fla 

VtJ1m~\J!~tJ1fi'U1i V>3IPlH '1 'UV>3~!ltJ\Jw~ fll7f1111\Jfl11111 V>3 LfI'.i 'H1\JJ\J ij U'I1ri~~'iIZ,f1tJ 
m Z~\J I lflf1flfl 11 11 flfl U Clzff\J I \l \llfl'l1Cl1(1U'I1ri~1{1tJfi\J !,f\J 'il1flfl1'J~1 \J "H1'>3 ffV lVflffn 

'U'YIfl111J fll'J 'tJ!~tJ1J'lf1Jfffl1\J~IPlH '1 fll'JVf>3'U'J'J tJ1tJ'YI1~1'lf1fll'J fll'J! .u'l'lfllU'YI'J'Jfffll':i 'I1~ V>31\J 

tJ'JZfl1flL fl'J H1\J 'YIH1'YItJ1ff1ff"! fll'Jff\J'YI\J 1fi'U1,jflClIPlH '1 'I1~ V\l lflfll'Jff~tn"tJ'J1flil flnru 

'JV'U';1 !~\JI{\J 

2.3.6.2 fll'J11>3UN\J fll'J11>3UN\Jfll'J'vi1LfI'.i~>31\J '\l~'J1110>3fll'J1;;tJ\J!tf1Lm>3 
"i' .!r :II ... II) 2' ".,j '1:11 0'" ~I 11).1 • '" 

'UV>3 IflH>31\J C)f>3flV~1Jfl1nH!!N\J !JCl1~'I1\J1 !~V !'I1fl1Hll!\J\Jfl1711J\J tIJVtJHHIQlluaz 

'JV'UflV'U hiff'Uff\J U~1U1!ff\JVIPlV~ffV\J 'I1~Vfla~mfl'l:ll !~V'UVfl11lJ1~\J'lfv'UnV\J~lltU\Jfll'J 
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'li'U~tl',j t11lt;jtl'Utrfl1flH'l.Itl~lflH~l'U lfltl'ti1',jL;jtl'UL'"tlU~fl~U'U1fifl Uf.l'U~l'UUtl~'li'U~61J 
9 1 ..I! AI SI '" SI ",,;t

t11Hn flH~l'U C}f~lJl~fltl'lJfl1t1'H1'l.1tl fl~'U 

1) ~tllflH~l'U 
• V 

2) <iftl~';11m~~1'\J i'U t1t11lffmn 

3) ~tl~mmnlflH~l'U 

4) 'H~flt11lUtl:::&'H~f.ltl'l.ltl~ lflH~l'U 

5) ~fl~~'H1I1t1 
Q ~ SI SI 

6) ~1J1J~jl'U'l.Itl~t11lf'lfll:llfl'Ufl11 

7) n';lL'W'U,n'U 

8) Uf.l'U,jiillii~l'U 

9) f.ltl~fll~11\l::: '~i''U 
SI Q 

10) Ltlfl~lltlHtl~ 

2.3.6.3 t11l';lLij'U~l'U L~tl~mfll:ll1flH~1'U 'hrfl111Jlil'U'1ftlmrfl1m~'l.Itl~ 

lflH~1'UU~1 ~tl ',j~L~'U ,f'Utl~ijtl,jiillii~l'U ~~tI'U~tl~l'ttl1t111J';1~11J1Lf.I'U~1'U~11~11' l\91~tl1J 
Q,I ",I fI dG)"" .. IQ Q.IQ" a 0' .t:!l .t:!l .... 1 Q,J 

1~~ 'fJ lJ flHlmtl~ ~m'U VI ~ 'Hl'tl tl1J lJ t)'IJ \9I~l'U ~1t1fl111Jtl~ ltltl~l tl'Ufltl 'IJ fIl'U ~()~fl111J lJl~'H tI~ 

lm~,jtltl~fttli'Ufln';l~l'U \9Itltlfl\l'UflllU'Uiifl~tl\ltl~l~ ~ ";h 'l1';ltl~ ~l',jU'1~ '11~-mtldl~h ~ 
.<If "Q d 'II) '" 41 i":'1 2d
lJqj'H1Utl~'l.Itlflflm'Utlm~ ~ l l'ttlltll1J'IJ'UVlfl 'H llJ'Ul~l'IJtI'lJUtl~m'lJtn'U 

2.3.6.4 t11l1;jtl'Ullt1~1'U t11l1;jtl'Ullt1~1'Ul~fJ1n'U1fll Hl'U t~'Un~tl 
....... ..I! d i "".. 11)2" '1 41 .......... "Q dll)" SI.I 


fl111J'H1I1t1111'H'U~VI'\l~ 'Hf;;!tl'U ltU'l.lll'\l()~U'U1fl~ 1lit11lfllt'U'U~1'U f.ltl'Vll~ \9Itltl~'\l'U'l.Itl~llJUtl~ 

.,rtl1~'UtlU'U~~H ~ 1~tl1n'U1 m ~~1'U,f'U t11lt;jtl'U lflH~1'Ufl1l t offl1l:11~~1'UU~1t.,rl t '\l~1t1 
ifll\l'UUtl~mtl'IJfltJ1J,jl~t~'U~lflqj ~ J~'H1J~'l.Itl~ lflH~l'U 

• :'1 '""'" .. "'1 Si"~ II) 201 SI "i 412.3.6.5 t11l'Ul1~'Utlf.ltl~1'U llJ'U1lit11lVl\l~'YI1ll1fjtl'U ltll'IJl Utl~t'l.ll '\l()~ 

:." • II) 2 .1 ~ "" 01 .1
f.ltl~l'U'U 'U t11l'U 11~'U tlf.ltl~l'U tl1\l VI 1 ltl'H tl1t1llJ It 'IJ'IJ'l.I'U tl~fl'IJ fl111J m1l1~ ~1Jfl'IJ lJl~ lflVl'l.ltl~ 

A QI JIG , A 14 41flH~l'U L'Utl'Hl ntlll~~'IJ'l.Itl~f;;!lltl'U 1'1f'U t11lU~~~'lJVI'IJ1V1~1J1J~ flTHtll1ltl~ t11lt'l.ltl'Ullt1~l'U 

flo A QI Q ~ .d.t .Q 2QI 

~m'U t11l W\lltltl~ t11l ~lli \91 t11l \l~ 'UVlnfft11l C}f~ tl1\l \l~ 1JVI~t11nflU~fl~Utl:;: t11ltlli 'lJlt1tJ1t1 
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"" 1 ~ tI ~ Q.c:w:::l 	 lIS
'U 'Yl 'j 'j fYfll'j flH.:j l'U1'Yl fllfYlff~'j fll'j f!fl1:l1~'Ylfl'UflUfl:11ifll'j 'YlflfltH ~fInl'j fYfl1:l1'YlflflV.:j cIJ flcIJ 

,f'U~V'U~ 3 fll'j~fllil!~·llf1H'Uv.:j lf1H.:jl'U1'YlfllfYlffl'lf lf1m~llf1H 
1 m .:j.:jl'U1'YlfllfYlff~flh:flViJ~1fl 

A A
(1) 	'I1m'jv.:j 

(2) 	~'t'illm.:j.:jl'UUfI:~mfl1:l11m~~1'U 

(3) 	~lllUfl:i1tyHll1;Vm~~.:j1~1'Ufl1'jlil.:jl'U 

... tl " (4) 	1~iJ 'j~ff~fI 

(5) 	ffllll;i!1'UUfI:fl1'jflll1'Ufli1U'lh mtihtl'U lf1H-:jl'U'YlflflV.:jUfl:tl'j:~1:li 

(6) nfl1'j~l1'n'U.:jl'U 1~Un1ff~t;/tlmw~~v.:jH'u'U1fl1'jfffl1:l1ff'UfI-rlUfl~ 

'YlflflV~ ~.:jvnlJlmrltnniJfll'jVVflUiJilfl1'j'YlflflV.:j fl1'jn'~l~ihtl'j:~1:li l1;vg'U <I'j fll'jl~il,rm..!fI 
"" " 0 'JIfll'j11f1 'j l~l1UfI~ 'U 11ff'U V'U V:lqjfl 

(7) 	UN'U fll'j tl~il1i.:j l'U lf1flflll1'UfI'j :tl~nfl11 'Ufll'j ftfl1:l1rl1'UUfI:flfl1:l1'lh.:j 1f1 

(8) 	~fI~fI1f1"h~:1~i'iJ 
'JI "" (9) 	mOffl'jV1.:jV.:j 

(10) 	lff'UV lm.:j.:jl'U~V~m01:l1 
tI ' 	 , tI 

.,j'U~v'UVi 4 fl1'jfl.:jllVlillf1H.:jl'U1'YltJlfYlff~f ~lllUVj'UVi11.:j1-r i.:ju 

(1) 	 1~1 flll 1ff~fJtlmwffl'j lf1ii ffm'U~1lfl't~Vll ntJ'Ufll'j MllV'j 1llJ.:jl~1 flll 

n'~fI'jj'Unoflln'hn~m'jllfh~ <I'j 'j:l1'll.:j't'illm.:jon l.,$'U ~flfl1'jft01:l1 i1ty111 U'U1'YlHUnt'U 

t "Q.o' I 
'j1ll'Yl.:j'UVff.:j1fl~~1.:j <I'j 

(2) 	 fl1'j fI.:jllvtl~il1i mllu~'U~11.:j111'Ulffllf1H 1f1fl~fI'j :ililfll'jlil.:jl'U vil 

• 	 d.,s... 1'J1 d tl"" ...... JI ... ... .a!! 'JI ':11I
ff1'U'Yllllflty <I'j l11ffnov'U tlil~fll'j 'YlflflVi'l1flfl11llfl~lVflfl'j Vilfl tJil il'U'YlO'UV:lqjflVtlHl1J'U 

"0 ~ A1~"" 4,. A a'j:ililUfI:fI'jiltl1'U 'Yllfl1'j'YlflflV.:jCJflll'tV 11 LfI'UV:lqjfl'Yl'Ult'l1VtlV 

"" " tl "" ":II 0 'JI ... o.(3) 	 1tfl'jl:1111f1:n'1 ~flfll'j1tmltl1 l1J'Ufll'j'Ul'UV:lqjfllll~flm:'Yll ll'tV 

o ':II ' 1 'JI!II. 'JI 1 1J1' , ,d , 'JI '" • .1
'Ullff'UVVtlH~1J'U'j:ililUfl:'I11tl l1f;iV'Ul'Ul ~ ~1~lfll'11'U fI11'ilflfl111fl1'jVtlfl: l'Ufl'Umll1Ufffl.:j 

fl11llffll'WmJ U~1Vnillfll1;V1I1JfI fl11lll1ll1fl 'UV.:j,rV:lqjfl~1!ml:..r'~ ~ lm!'U;.:jffltl fll'j n'ltl 
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n1'j11m1~,.r~';W,rflfl11lJtf'W '1 mt't1~i'~U~tmfl'Ufl'l1J ~V1'WL,r11'l~~~~~~'W~ml1nm'il11 
1m~,n'W 

"".1 91 "".1 ='1 "" 91 d
(4) m'i flillJ'i1(1N~U~~'U flLff'WflU'Wtm'iflillJ 'i1(1N~ llJ'W m'i~ 'il1HU 1'Ufl:y~l'l 

, . 
II)~ 0' 91 91 '" 0"1.1 '" '" 0'...... '" "'I "'914 1IJ9I~ 
~~nlm1~'YIU~1 ~'ifllJn'U'W1 LlJ'YI1fl111JfflJ~'W1i ntJ 'YI~nm'il'lC)'l:Itl 'YI'JflN~~l'W'Vl~fl'W L~"mJ1 

", i.I " 
11)91 91 .... "'''' oOl 0 '" "'I 914 '191,1 "".1 '"QI

nU~1 l'l~'W (I~'i11JfHn1'j'W 1'Y1 ~nm'i l'lC)'l:Itl'YIlflN~~l'W'Ufl~~fl'W lJ1 L 4]flJl:nfl'UmlflillJl1(1N~'Vl 

II) 91 Q 0' 91 .Ii QI • 1 91 '" .1 do'" 4.Of .Ii 
L~'il10mnlfl'i1~'YI~1(1 <:]1~'YI~~'il1nl'l1 flH~1'Wfl1'il~'U'UmHm~ lJl:t:!~'W ff1flty'YIlfllJty'YI1 <:]1~ 

'" ='1 91 '191d oOl.Of d ~ "'I '1 91.1 1 0', "1.111)91
ff11J11{)1'U(I'WllJ'W'Ufllff'WflU'W: l'YIt'YI'WfHlJty'YI1l'lfl11"O'l:l1'Y11fl ~4]flJ'it {J4]f'W~fl LlJ ~~ 

" . " ;r'W~fl'Wii 5 ml,;j(l'Wl1(1~1'W 11'itnfl'U~1mh'Wthtit1Ji~~fl'11il 

(1) ff1'W'l11 11'i~nfl'U~1(1 ~fl1m~~1'W ~fl~l111m~nw ~fl~mn'l:ll fl1'Ufl'UfJW 

~ 91 'jI "" ~ 91 91 91... .1' '" '" QI 0' ""QI Q

ml"n'l:llfl'Wfl'J1 ff1J1J~J1'W'Ufl~mll"fn'l:llfl'Wfl11 (mlJ) ~1UlJ'i~1~ '1 (m1J) 'W(l11JfI'~'Vl'YIlfl 

91 A 91 91'" 
'Ufl~O~~l'Ufl~~'W (m1J) 

(3) 'flnffn61~tJ~ L~'Wff1'W~Uff~~~~mlf1n'l:l1'Y11,rfl~~'YI1fl'YI~Om'il'lC)'l:I~ 
'YI1fl11iml~'il~'l111J11.n'WmlflflnU'U'Umll'l~~fl~~fl '11 

(4) 11ifi11U'WOn '~uri 'it'U'U1ff'lfJ11mNffnlfliivh~ '1 1ff'll'lH;11l'ltll 

(tr1ii) ~~fl~1.n'Wmll1H1'W ~nff1'W~fl m'ifl1i'lJ1(1,f'W~fl'Wmll11~1'W1~(I~tl~fJ~ 
(5) N~n1'jf1n'l:ll 'l111ff'Wfl,rfl:Y~ 'YI1flN~ml'Vl~~fl~~h~ '1 ~ff~m~11'U'i1lJ'~ 

n1J.J~lff'WflN~m'i1Lm1~,.r,rfl:y~~1Lfll1~'YI1~~1fJ 
.1 91 "" .ldllJ'jI 0 91'"

(6) ff1lJU~~'UflLff'WflU'W: fl1i'U1fJN~ff1lJ'Vl Li'1'il1nm'Jm~1'W m1Jm'i 
II,. f" 
lPi~ff1J1J~J1'W1..r'i:'l.J~1fJ';h,rfl:y~ii '~ffU'Uffll'W'YI1flti~~1'Wff1J1J~J1'W l11Pi~'l' 'YI1flJ~ff111'~'~ 

" 'Wfln'il1nU'WJ~nril1~~ml'l11N~m'i'Vl~~fl~ '111t'111:1(14]fU ~11ff'i'ifl'Ummll111m ~~1'W 'YIlfl 

"QI .d QI 4 31 ~ ... I,::.i Q .I 0 1 t 91
'Uflff·:uo~mf1fl ty'YI ';j fl'UflN~~~ l~'lJ1~lJl~m'il'lm~'U 'W'il1nm'il'l1 m ~~ 1'W 'i 1lJ'Vl~'UflLff'W flU'Wt 

. " 
lVlflml 11 i''U11 1~um'U'YI1n'il~iirIffn'l:l1~'Wfl1'l1'Wl11'W fl~il~fl , 11 

(7) 'U'i'iW111m1J 

,f'W~fl'W~ 6 m'i'l111ff'WflN~~1'Wu~~mluff~~N~~1'W'Ufl~1m~~1'W1l'ltllfl'lff~f 

, . 
....... ...... 51 


2.4 -iil'Ul;)tlfUfltll'\ltl-ii 

~'W~'W1 lJ'lJ1't1fJ (2551) '~l11mlLmfJ'Ulii(l'U't1n'l:l~m~'U1'Wml'Vl1~1l'lfJ1f1'lff~f'Ufl~ 
" ,

un~(I'W,r'W,jtif.l1Jf1n'l:lliJii 2 h~11fJ'WL'iilf'Wm1l'lfJ111fJ~ ,j~'YI1~tJm~'W1J 'ii1'W1'W 40 fl'W 
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4 t/ QI" d .::14 iI Q.I 4 a 
m :i1J1'IJ fill 't1H1't1 tJl f11 ff91 1 'lJ{)':)'IJ ml tJ'IJ't111 fl'IJfl1tJflU 'ilflfl'ilm J ~flU 11 fJ'UflU ff{)'IJ U1J1J 

1 m ':)':)1'IJ1't1tJlf11 ff9l1 ijN1:1 fill ~ tl'IJl'I1l.i~~ tJ'IJ~':)n';hn{)'IJ~ tJ'IJ {)Vl,:)ij timhfity't11 ':)ffi1~~l ~~1J 

0.01 

N'il tytltJ 1'fl1{),nll1h (2550) , ~fffl1:l1N1:1f1l1 ~ tl'IJl1'lf11't1Vlf11fflPl {'lJ (),:)UfI~ tJ'IJ i'IJ 

~lifllJfffl1:l1t1~ 3 lH~tJ'lJtJl,:)'ltlJ,r{)fl1't1e.n fflUfI':)1'IJ1'lJ9IfIllfffl1:l1f11ff~afl1:l1'lJ1Pl 1 ~1tJflUiflflll 

~tJ'lJfIllff{)'lJU1J1J1'flH':)1'IJ1't1fllf11ffIPl1 ~1'IJ1'IJUfI~tJ'IJ 68 'fl'IJ '~111~llflflll~lJU1J1Jl'ill~M p-m 

'1.hlf1{)'h N1:1f1U 11 tl'IJI1'lf11't1tJlf11ff9l{"U{)':)uml tJ'IJ ~~ tl'IJ~1tJfIll ~I'lflU ~ fl'IJ flU ffV'lJB1J1J 

1m':)':) 1 'IJ 1't1 fllf11 fflPl{ ij N1:1 fI II~ tJ'Ul'I1l.i,:)~ tJ'IJ \T ~ fI 11nV'lJl1 tJ'IJ VV1,:) ii irtJfflfity't11 ~ffi1~~ l ~i1J 

0.01 'illf1N1:1f1 U 1itlllfffl':) 11 flU ifl fIll11 tJ'lJfIll ff{)'lJU 1J1J1 'flH,n'IJ1't1 tllf11ff9l{ ffllJ1Hl 

If\JJJ'lJlf1l1 flfl 'lJV':) ~~ fl'IJU1:1~ ffllJl1 t:1fl'IJ'H1'fl11lJl~1m;11{)':)'~ 
<V t/ If)''o dl A CI Q,I 

'IJ 11:1 'il'IJ 't11 11'lffll111 (2547) ~fl't11f1l1 f1f11:1111 V,:) fIll'nWl hi1't1f11:1~m ~1J1'IJfIl'l't1H 

1't1tJ1f11ffIPl11'lfl~11't1tJ1 i'IJ~IiVlJfffl1:l1t1~ 5 ~1tJfl'ilmllJ l'flH~l'IJ 1I'ltJfI~lJ~1Vdl~1~'IJ~~V'IJ 
,r'IJ2JlitJlJfffl1:l1t1~ 5 ~1'IJ1'IJ 39 'fl'IJ m'fl~tJ'IJ~ 1 t1f1Ufffl1:l12546 lHl1tJ'lJfflPll'l7vfJiJ 2 

...s ... .K..l ~... ... ...... "" A AI..l'l!lli ~ !II !II "I" I 
~1'IJfI':)1'IJ1'lJ9I'n'IJ't1f1l1nfl1:l1'lftJfJlJ 1'lJ1Pl 1 'il':)'I11fl'lftJfJlJ l'fll{)':)lJ{)'t1 ~'lf hlfIllnfl1:l1'fl'IJ'fl11 IflUfi 

UN'IJ fIlHlflflll11 tJ'lJf1'lfl~11't1 tJl11 (),:) fill 'HltJ' 'il i'IJ~1i tllJfffl1:l11J~ 5 U1J1J't1 flff V1J1fl 

!II... ....... ... ..... I ..l .I 'J! .!! I "!II

Fjl'l tJ'lJlJ't1f11:1~m ~1J1'IJfIll 't1H 1't1fllf11fflPl1 lJ'fllm mJ\T,:) 'lJ'IJ ';j ~:W1:1 ~ 87.09 CH \T ~fl11lf1Wevll VtJ1:1~ 

75 ~;f,:), l' ~~ tJ'IJ ~~ V'IJ lflflfl'ilm llJ 1'flH~1'IJ1't1tJlf11fflPl{ij'fl~U'IJ'\.n;fl1:I~m~1J1'IJfIll't11':) 
1't1fllf11fflPl {l'rilJ~'IJ 'ill fin {)'IJ~ fl'IJ ()VHijUtJfflfiqJ 0.05 lm~UfI~ tJ'lJiifl11lJ-n':) 'n () , 'il~ VfIll ~ tJ'IJ 

1'lfl~11't1tJl1fltJ1 'fll ':)':)1'IJ ''lJl~~1J111f1~-qfl 

Vi'1:1l.ifl1:lW ff1:1'1.h~1ff;! (2546) fffl1:l1'fl11lJffl1111t:1' 'lJfIl J U~'llqJ'H1U1:1~N1:1fflJtl't1t 
,. .. 

't11':) fll111 tl'IJ 'lJ V ':)ufI,l tJ'IJ 1 ~~1J'l7'IJ 2J1i VlJ fffl1:l1t1Vi 1 Vi 11 tJ'lJl~1U fill 'tilfl 'il fI 'lllJ1 'fll':) .:jl'IJ 

1't1tJ1f11ffIPl1 fI~lJ't1fl1:1{).:j 30 'fl'IJU1:1~fI~lJ'fl11JfllJ 30 'fl'IJ 'n1J11 'fl11lJffl1111t:1' 'lJfIl'lU~'lJ'llqJ'I11 

'lJ{)~uml fl'IJ~11 tl'IJ~1tlflll 'tillm Hl'IJ1't1Vlf11 ff91 {ti1JfIl'l ~ v'lJmlJ~1j{)'fll UlPlfl~l,:)ti'IJVVHij 

irflfflfiqJ't11':)ffi1~~'l~~1J .05 lfltJufI~tJ'IJ ~11 tJ'IJ~1tJfIln;11 'flH':)1h1li'fl11lJffllJlt:1 '1 'lJfIl'l U~'lJ 

iJty'H1U1:1~N1:1fflJt:]'t1t't11':)fIll~ tJ'IJ\1.:jfll1Uflil V'IJ~~ tJ'lJ9I1lJ~1jV'fla 
'I.h~'fll{).:j Uff'IJ' 'lftl (2545) lfWl'IJ1N1:1fflJt:]'t1t't11':)fI11 ~ tJ'IJ 1't1tJlf11fflPl{'lJ{){lUml tJ'IJ 

$I ( • II II 

'l7'IJ2JlitJlJfffl1:l1t1Vi 1 lflvL-Mfl\lmllJ 1'flH~1'IJ1't1tllf11fflPl{ 'lil'IJ1'IJ 18 fI'IJ lflvfI111itJ'fli',:)i1t~'IJ 
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~ t/.:ft QI et old djl (Vel ~, t/1fI'S 'N1'U1'Vltl1ff1ff~'S lJfH'tfflJq'Vlti'Vll-:J fll'S!'S tl'U!'iH'ItlHWt'lt 78.19 Ut'lt'U flI'S tl'U'VlN1'UtmUCflfl11lJ 

}I"; 0 ..; ..lI • ....; 0 , ". " 

H)lJl'Vlfll'11'U~H'i1t'ltl 83.33 C)f-:J\T-:Jf1d1!flWCfl'Vlfll'11'UfI 1 fI'tJHltlt'l::: 70 

ftlt'll1'WV fJ'fif;lYJlJVn (2545) fffl'l:llfll'S 'rnfll'S'Vl1-:J1'Y1 tJ1ff1ff~!i'Ufll'S (; tl'U1'1f1 

1f1H-:J1'U1'Vltl1ff1ff~{nmJWml1;1~'lJ'tJ-:JlTfl(;tl'U.f'U~titllJfffl'l:lliJ~ 3 ~1'U1'U 17 mjlJ l1lJ':h 

ITfl(; tl'UYJflfl~lJ!g 'tJf1'l'l11m H1'U 1'Vltl1ff1ff~{tl'S :::!f1'Vlfll 'S'Vlflt'l 'tJ~ 1 ~ tltlB 'tWl~ llJ,TUIfl'tJ'U 'lJ'tJ~ 
nfll'S 'VlH1'Vltl1ff1ff~!i 'Uflln111m -:J-:J1'UmlJYJfl,T'U ~'tJ'U lTfl(; tl'UYJflf1 QlJff1lJ1'S fI'tJ'tJflUlJlJflU 

" . . 
'Vlflt'l'tJ~'~ ff1'U htqj'ri1fll'S 'Vlflt'l'tJ~~llJ'liU~'tJ'Ufi11~UNU'l' u~nlTfl(; fj'UlJ1-:Jfl~lJV-:J'~tfl1'tJ~1J'tJ 

'Vlflt'l'tJ~',j\lfl~'tJ~ flQlJlTO(;tl'Uff1'U''11qjff1lJ1'SfI~flmt'ri1.,r'tJ\!t'l1f1tlfll'J ,j'fI(; tl~d1~lJ fll'S,j'flUtlfl 

tl'Sttfi'Vl u~1'\.htff'U 'tJ.,r'tJ\! t'l' 'UUlJlJm'S 1~ U~V~l1lJ11 ITfl(; tlUlJH flQlJ "l,jff1lJl'S fla'tJfl11lJ'11lJltl 

.,r'tJ\!t'l '~ifl!'il'U t'lf'U fll'S ',jt~tl'U~'tJ~l'Sl~'\.htffU 'tJ.,r'tJ\!t'l 

, .. ""tl 1 "" "".! ... "" l1ClJ'Stl 'lftl 'St fI'U (2542) l1\JJl'U1Nt'lfflJq'Vlti'Vll~fll'St'SfjUUt'lt'Vlfl'l:l:::mtlJ1Ufll'S 

Q t/ QI.ct t tl dl ~tl.d 1 , "... 1 ... .. •
'Vl1~1'Vltl1ff1ff~'S'lJ'tJ~'Um'Stl'U 'lfU 'StfllJfffl'l:lllJ'Vl 6 fltl 'lffl'ilm'SlJ m ~~1'U1'Vltl1ff1fflfl'S tIl'U1'U 

28 flU 1f1tlfll'S~flfll'S(;tl'Uf~1tln'ilm'SlJ 1m~~1'U1'Vltl1ff1fflfl{ ~1tlUNUfll'Sff'tJU~lU1'U 15 UNU 

ut'l:::tfl1 'tJ~1J'tJfft .n'tJ'UNt'lf11'StlBv~ '~uri UlJlJff~!flIfll1q~m 'S lJOl'H"'tJ'U'lJ'tJ~fll UlJlJff~ lMI 

l1q ~on lJ fl U t1 tl U 'lJ 'tJ~ ITflll tlU UlJ lJ fflJ fi1'1:l mtllJ lJVU iiotl 'i::: ~11'i 'lJ'tJ~fll , lJ~ 1'ULL t'l::: 

UlJlJ'Vlflff'tJlJtI'tJtl 'ill flfll'i 1,j'tll1lJ11Nt'lfflJq'Vlt'Vll~ fll'S t1 tlU 1'Vltl1ff1ff\9l{ 'lJ'tJ~lTflI1 tlU ~t1 tlU 1f1 tl 

... 1 '" ..... "".! ..." ..lI I ....;

l tl UlJlJ fl 'ilm 'ilJ m ~~lU 1'Vltl1ff1ff~ 'i lJNt'lfflJq'Vlti'Vll~fll'S! 'i tl'U 'i 'tJtlt'l ~ 74.35 C)f~\i~fl11!flWCfl'Vl 

o jI .cl Q,I.cl d I t/ .!,.ct () .d 9) dl f 0',1'4
fll'11'UfI 'JfI'tJ'i'tJtlt'lt 70 'tJtlt'l:::lJ'U flI'i tl'U'VlN1'U!OWCfl'i'tJlJl'Vlfll'11'Uflmt'ltl'J'tJtlt'lt 75 C)f~ff~fl11!flW Cfl 

~ ~ 

..; 0 ,1'4 'jJ ~ j/ QI tlG Q.I JaQI Q 

'Vlf11'11'UfI 'JfI'tJ'i 'tJtlt'l::: 70 Ut'ltNt'lfflJq'Vlti'Vl1~fl1U 'Vl fl'l:l tmtlJ1'U fll'S'Vl1.:J 1'Vl tl1 ff1 ff~ 'i lJN t'lfflJ q'Vl ti 

d " Ji I d'a .a0 ~ 
t'i1t'ltl'i'tJtlt'lt 73.23 C)f~\i~fl11!flWCfl'Vlfll'11UflfI'tJl'tJtlt'l::: 70 

Barak and Dori (2005) fffl'l:l 1 fll'i !vilJfl11lJ!.,r1' 'il'lJ'tJ~lTflfff1'1:l1ff1'lJ1!fln~1'U fll'S(; tl'U 

~1tl1m~~lU!~hJ!1'U Ut'ltnfll';i ,,*a'tJ IT tl';i:::fl'tJlJ l1lJ11lTflfffl'l:l1'il:::n'Vl0'l:lt 'Ufll';iUOUty'111t1t'l::: 

'" ... I tl oCltd Q.f et od d j/" 4 I

flU 'tJtilJ 1tlflfl11fll';i ff'tJ'U fllfl lJNt'l ffq 'Vlti'Vl1-:J fll ';i t';i tl'Ut! t'l:::lJ fl11lJfll I'll 'U 1'Vl Hfll';i t';i tlU \i~ 011 

ITflil tl'U~il tl'U1fl1lJtlfl~ 
di ~ at £Ii 1 jI Q.la ..

Wright and Boggs (2002) fffl'l:l11tifll';iL';itlUttfltf11'SL'If'tJlJ fj-:Jfl11lJl'lJ'tJ-:J'UflI';itl'U !';i'tJ~ 

tC)ft'ltf'lJ'tJ~ihn;llfl 1f1tl'~f11';i'ri11m~flU1~tl!~ufilJ 1'1l'lflTo(;tlU '~i1tl'U~f11';ifl''Ufl1'l 1.l1!ffU'tJ 
~ 
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".. .t::IiQ,l f, 3 t = ", 0 1 .QQf d = a 1 .....'\IV\! {l CJf'Hllflfll'Il 'ilfJflHlJ'rf1.Jl1fll'j! 'HJlJl HllJ fll'IVll flHfll'Id'il m UlJ VI 111I,h::: fJ'l1lJ'Vf1ff'hl 

QI~tGlQ,ld " '.d
l'll'Vfl:::~nVl~~V~nlJm'I fJlJ11{l:::fll fjffVlJ 11 1 flfId 1 fll'I 1'I fJlJU'lJ'lJ'lJ'I 'I fJlfJ 

'illfl~llJ 1~fJ.J~,lJ11{l:::~ H1h~1V1ff 11 ff~~',rd~lJ':hfll'I {l '1ijv'JJ~ml fI'I HllJ 'I11fJ 

';WllJ TUfl~ fJlJ 1,r1fi~ m:'lJllJ fll'IVlNiV1fJlffl ff~l m:'lJllJfllmn''l1ty'l11 i,~f)~H)j'JJ'I:::iYVI~fIl'Vf 

o "I"jIco.., "I~ "P'l .. .. '''''' '" Vll ~ '11 fjl~WfflJ ~ 'ilnfl'hllfllJfI' J111 flH~ llJ lV1fJlffl ff~'I ff11l 1'I fI 'l1'Vi Wl'W lVl fI'hl~ m ~'lJllJ fll'IVI N 

iV1 fJlffl ff~l,flJ Hff1l HffllJ dll1i'm!fI~ fJlJ,rv~t1 fJlJ 1V1fJ1ffl ff~ffJ ihnfl ~lfJfll'I ~~ fll'I 11 fJlJl 

U'lJ'lJ lf1H~llJ1V1fJlfflff~f~{lV~fIlfl~fJlJ~ 1 Ufll'Ifffl'hll 2554 



•
"" 111111 3 

"'... ",... "... l' ",' '" '" 1 co " .Ii'WfU'HJ'W 1H){l1'V1 t11fl1ff~H.lllfl1fl tl1t1f11'H)~f1l'H'J t1'Wl Uuu fl H ~ 1'W 1 'VI t11fl1 ff~ 'J tH)~ fI1'J 

o etc:. a 	 ~QJ~~O .QQJ t QJ~Q 

~lH'l!1~1If}{I'W'l! ~1'iW ttl~ll'W\..Im'J1'iW~11111'W~f}'W~{I'W 

(1) UUUU~\..Im'J1\ifl 

(2) lh~'l!lmU~~f1~lIi1f}d1~ 
.Ii <!I.d'l ~ 	 oi '" 

(3) tfI'Jf}{llIf}'VI t'l! t'WfI1'JAf1U'J1U'J11111f}1J~ 

(4) fI1'JffJ1{1tfl1f}{l1If}~'.n \..I fI1'J 1\itl 

~<V

3.1 UUUUN'Wtl111'\UJ 

QQJ t~d
~1'W1~WflH'Wtil'Wuuu One Group Pre-test, Post-test Design 

I

nQ1-J Pre-test Treatment Post-test 

l.dil QI 

f1"lll'VI~f}~m'J 'W1lI'W 1 T 
I 

X 
I 

T 
2 

<Ii I 

T, 11111t1il~ fI1'J'VI~fff}Uf1f}'WfI1'J'VI~~f}{I (Pre - test) 

X I 11111t1~{1 f11'J\i~n'llm'JlIm'JilU'WfI1'Jfff}'Wl~fl'i'\i~m'Jilfl'Wfl~u'i'lflH~l'W 
co ":'1..1 '" .d~", '" .j
1 'VI fJ1fl1ff~'J ! lJ'W! 1\..1 'VI!\..I \..I m ~U1'WfI1'J 'VI ~1'ilU'W1lI\..1 111'W 

<Ii '" T 11111flil{l 'VI~fff}Ul1~~m'J'VI~~f}{I (Post test)
2 

_I ' 	 q"I ,

3.2 	u1~"ln1Ua~nQ1-J~18fJ1~ 

... 1 d1~ t,14 Q t Q,I ~ ~I.d .do QI~ ,QQI QI 

3.2.1 lJ'J~'l!lm'VI t'l! l'WfI1'J1'1lflflH'W flf} \..IfU'JU'W'l!'W1I'fWlIfl'fllJ1lJ'VI 1 'VIm~{I"f1't:11f}~ 

''WfI1fliltl'W~ 1 'ilfl1'Jflf1lJ12554 lHilu\..I~W1mW'J1'l!1'V1fJ1i'u 1Jf1~1111'J ~1'W1\..1 157 fl'W 
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3.2.2 fi~:IJ~1fl~1'1 'lUfil'51~tJflf'1d l~UUfiil eJu,rfl'lileJU1'j11tllfflff~{tJiimfl 
'5Z~'U.,ru~'J)tJ:IJ;rmJ1i1~ 111 1i'lU1U 24 flU l~flfi 'lUlHrfi\l~'5,rfl'lil tJU 111tJlfflff~{tJiimfl 

... ""..1",:11", ~ :II ~I w ... 

1mfl'l:IJfll1 ~ "11 ~U fil'5 lfi'U'n'U'l 1:IJ'lItll.d1l l1JUtl'U'Ul1 fI fftl'Ul~ l'lfil:l ~ m~'U1Ufil'l111'1 

... ..1', 
111tJlfflff~'l'llUF-lff:IJF-lfflU 

" ... .. . ... ..,~~ 
3.4 fl111J1Hlfl18~2J8'H'If l'Ufl111;)U 

.. 
Q.I Q.I ., GOJ 

3.4.1 U'U'U'YIYl1J8'U1Yl'YIftl:l::ft1Z'U1'Uft11'Y1Hl'YIUlf'll1J(lt1'lJ'UIl-I1J2JFUTl'U 

~Q,I o.Q 91 QI ~ ... t(lI 

fj111 tJ~11UUfil 'l ff'l 1'1U'U'U11~fftl'U1~ l'lfil:l ~fi'5Z'U TW fil'l l1H 111eJ1ff1ff~'l 'lIU 
II II 

o(V(V <v.:::l 

F-lff:IJF-lff1U ~1:IJ1l1~'U'lIU~t1U ~'1U ...:! -=:l r.v ".::1 .QQI ~ 1 Q,I 

3.4.1.1 nfil:lllt1fiff1'l Ull::'l 1tJ.:jlUF-lllfil'l 1'il tJfil'l lI~fil'l1'l fJU:al1ff '11ff'5:IJl1fil:l~ 

... .. 1', ... ~I '" :II 
m~'U1Ufil'l111'1TVWlff1ff~'l'llUF-lff:IJF-lff1U t'WtI11J'UtlUTVIl.:j lUfil'lff'll~tt'U'Ul1~fffl'U 

:II ... .... "' .. 1',
3.4.1.2 ff'l l'1U'U'Ul1~fftl'U 1~ l'lfil:l:: m ::'U1Ufil'l 111 nl1 tJlff1 ff~ 'l 'lI 'U F-lff:IJF-lff1U 

tl'lUfJ 4 ~11~t1fi 1i'lU1U 40 ,j't1 

o 4 91,1 I 9I~ t 

3.4.1.3 U1U'U'U11~fftl'Ul1ff'lH'lIUlff'UtI~t1fjl"11(Jl'il'lty 3 111'U ~n'ilfftl'U 

... ",,f 1 ",:II ... '" :11·:11....1.....:11
'W1I1'lW1fl11:IJ~'l .:jl"11 '1IU mn ~fJ ~"I1~'iI'U fl11:IJfftl~fllltl.:j 'l~1111'1'l1flfftl'Ufi'U ~fl1J'l ~ff '1flfil'l l'lfJ'Ul 

fiji' 91 91 Q.t tI.Q Q.I jJ Q Q "4 
(lac) 11'l1i1 ffil'UU~ll::'lIflffil~flll t1'1fi'UlfiWenfil'l 'W 111'l W1'l ::~'Uflll:IJl Ull::f11Hlfl1tfl'l 1::1111 

Q "..::I t ~I 91
'W 1I1'l W1'l1t1'1fjt"l1fJ1"111tyl1'1l1:IJ~t1J'U'l 1tJ'lI iI 

o Q.t Q,I Q "l, 4 
3.4.1.4 'U ltl'U'U11f1ffil'U1~l1fil:l::m~'U1Ufil'l 111'1TYlfJ1fflff~'l 'lIUF-lff:IJF-lfflU 11 

tli''Utlc'1ufi'1'l1U~11 tll1~ litH'l.fn'Uufiil tl'U.,rU~'J)tJ:IJ;rfil:l1il~ 3/1 ~lfW'Vi11flH'I1'U111fJlfflff~{ 
U~1 'lumflilfJ'U~ 2 ilfil'l;rfil:l1 2553 1HilfJ'U~W1mW'l1"11111tJl~fJ 1.JMll111'l 

3.4.1.5 t11flZU'UU~ 1~1I1fifil'l 11~ffil'U:IJl1tm1::'"111fllfl11:IJtl1fi~lfJ (p) Ull:: 

,h'el1'U1111i'lUUfi (r) vi1fil'5fl~t~flfi,j'i1fffl'U~nfll'Ol'U1111i'lU'UfiJ.:jU~ 0.20 ~u'tln'l +1 fl1fl11:IJ 

fJlfi~l tJ 0.20 n'l 0.80 ,j'i1 fffl'U,j' fl 'l~ 1~ tI ~'lU1fi W cr1't11 1tl 11 fi'1 'lI Ui''U tlc 'I 'l11 ~ 11 ~1'1111ffU fl 

9I.c:S Q QI Gt 91 .. 91 .c:S 91 tI 1 1 oCt' I I 

fjl'i1'fJ1"111ty~'l1'il ffil'U Ull ~ 'W1I1'5 W 1 fl~ ~1111111flm'W1~'lItll1t 'lI llf1Wen ~W'il'1'1:IJ f11fl11:IJfJ1fi'lltJiI~ 

'lU'l11.:j 0.30 - 0.8 tmzn,hd1U1'il1i'lUUfitl~'lU"lf1'1 0.37 - 0.79 
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. . '" 
4TU1h1 30 .,rfll.:Nntnlh1m~'¥ilu'lJ'lJ'YIll~fl'lJ 50 hlTYi ill1J1'H1Tilf111lJ~'iffl~hli~'lnr'lJ 11ltJl.:N'Q'~~ 

KR 20 'UtH Kuder-Richardson 11ltJijTilf111lJl~tI~ (Reliability) = 0.9124 

fffl'l:lI'll nfln1'HT!HLL'lJ'lJVlfHT6'lJ 

fl1Lih.JnTHT!l.:1U'lJ'lJVlFltT6'lJtJ':i'l!tJ 4 ~1LatJf1 ~l'U1U40""6 i 

".:1 -. A .l I
f;!L'1W1'lt1t:y'W 111':iWlfl11lJ~':i.:lL'It.:lLU tJ'I11"e .:IU'lJ'lJVlFl tTe'lJ 

~.. . " F-Hlf11':i~nl1tTtJ'lJ1l1fl L'lttJ1'ltlt:y 'il1U1U 31 "tJ 

~ 
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It'> 
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fJ: c:o 
rIt'> 0(i: 

C 
;l 
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r
"or 
"~ .,....

i 

U1U'lJ'lJVlfltT6'lJ1tJHti''lJ'I!flLltJU lJ.3/1 i? 

15 
07 .,. 
"... C"" 

-;;:::I (Ci 

a~a~ aa1 0 0 A J., -;;:::I
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't'I'JJlt1l't'l"J 1Ht1V'lJ~Wlmtu'jl"lf1'r1Vl'GiV ~fWI1'Hl'j L~'lJ h~~v'lJtJ'j::~h flln'il 

1 fll ~~1'lJ1'r1Vlfll'MI!,rm~ V'lJ t'runHlflfl'l:lltf'lJ fI {1~'H Vt'r~fI IfV~ f1Vllii1L~V! 'H~ vmnil 

dil llJiIiI ............ 0' ... ~1'~ I 1 '" 1flH~1'lJ11~V.:ll"lf'HV.:ltJ{)1J~flln'r1Vlfllt'r~'j'lJVm1~lL'jV'lJ L9'l~.:IU~ nm 16.30 22.00 'lJ. ~Vll 
<v o'AI • l' iI d.1 0 iI .... 0' iI iI dAI 0

fll1J 'j HUll flfllJ 'j:: 'ill'H V t'r~ fI fill! 'Ill 'H 'lJ l'r1lJ 'j:: 'ill 'H V{I fI Vll'Vf"H~ tJ 'j' fI~ 11 'ill'H 'lJ l'r1lJ 'j::; 'ill 

iI A I.... ......... 0' ~I iI I llJ ~ 

'H'fHlJ{)1J~fll'j 1'r1Vlfllt'r~ 'j 1lJ'lJ ~tJU~VV1~ lfl~"lffl 

3.5.4 ,rfl~V'lJMijv'rillm ~{ll'lJ'lJVm1~1~ V'lJ 'il'lJU~1't'rl'ilmVL'lJil1flt1V'lJ~ 112554 

(h~~ V'lJ ~Wlmtu 'jl"1f111V1J:iV ~fl~l'Hl'j LtI'lJ h~~V'lJtJ'j::;~i1,rflt1 V'U t'r11l1'jtl'rill m ~~l'lJ'lJVfl 
" n~l~V'lJ i~u~n~l 16.30 'lJ. - 20.00 'lJ.) 

3.5.5 'r1 ~t'rV1J'H 'Gi~~V'lJ 1{1VU1J1J1f1 f·mffllq'r1~m~fln i1 V'lJ 'tffl1flV1ft'U ft1Jtit>'lJ i1 V'lJ 

'QI' Q,I,Q 314 ~ tic:::. 
fl1J1l~1tlVH'lJm'jV'lJ'HV~''j V'lJ1'r1Vlfllt'r~'j f.]llfllfllJ.l/1 1il'U1'lJ 24 fI'lJ 

I 

I 

f11'j -6f1fll'j ~v'lJf ,1 t>~ fll'j ~l'j .:I;1~'\JV~-W'lf ~1'lJ1'lJ 13 i111l~ tiV'lJt1V'lJ 25.,rt> 

f11'j -6f1fll'j i1V'lJfU1J1J 1f1 H~l'lJ1'r1V1fllt'r~f 1il'lJ 1'lJ 12 i111l~ 

I f11'j-6f1f11'j~V'lJf ,1t>~ fll'j~lH;1~'\JV~-W"lf ~1'lJ1'lJ 13 i11m 'H'Gi~t1V'lJ 25.,rt> 
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. 	 '" 
3.6.1 fl11't'11thlilQO (1Jt1J'InJ ff1ff~m~. 2535) 1~t/1.,r'\j'11~';~l! 

LX 
x 

N . 
I ... -x U'Yl '\.J fillll('W 

LX 

s 


. 
I ...

&lHl S U'Yl'\.J ff1'\.Jl'LW~11J'\.JlJ111~ ,!1'\.J'" 
..,I 

X U'Yl'\.JfI~U'\.J'\.JU~H'~111 

.., ..•n U'Yl'\.J"1'\.J1'\.J'\.JnmJ'\.J 

QI '"L U'Yl'\.Jf-Hn 1lJ'\JtHfI~11'\.J '\.J'Yl.:J'H lJ~ 

, !II 1 " 3.6.3 fll1tlOa:; 'H1 ~"ln'\j'l1~ 

p = fI~u'\.J'\.J~1,r x 100 

!II !II .., 	 ..... ::, ... II' 
3.6.4 fllUJfln't'lUl"Hnflll~fl.,:::tJ1Ufl11nHl'Ullf1UYVl""'''UU'1JNi:rlU 11m1~'H 

" ,. 'I """" ...l! 11' "" "..! ~,J ...'\J{J1q!ft !~eJ ,'Inti Average normalized gam, <g> C)f.:J'H1 ~l"lnF-lftfl1~!'W'\.Jl'Yll'nlJ'\J'\.J"H(Actual 

gain) 'H1~,r1eJfH'fl1~11eJl.Jf~1il{Jfl1ffl~lJ'\j'~"1~ (Maximum possible gain) n1'H'\.J~n:';1J'\J{J~ 
"" 	 ...,. """ •. ~I OJ "" fl11lJfl11'H'\.J1'Yl1.:Jfl1~1~eJ'\.J l~eJ1ti Average normahzed gam lu'\.J 3 ~~~1JfI{J low gain «g> ::;; 

'" 0.3), medium gain (0.3 < <g> < 0.7) 11ft:; high gain «g> ~ 0.7) (Hake, 1998) 1~eJ1,*'\j'11~~.:Jil 

%post-%pre
<g> 

100-%pre 

<g> 	 11'Yl'\.Jth normalized gain 
I d Q;.cd d 

% post U'Yl'\.JfIllQ fteJ'\J{J.:Jfl:::U'\.J '\.J ff{J1J'Hft~1~ eJ'\.J Iii '\.J 
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0.8 

IOC 
N 

IOC 

LR 
N 

3.6.6 n11111tllUIUlMUJ (Dimculty) 'Uf)~1I'lJ'lJ'YIYlgf)'lJ1Y1NDg"'q'YI1i'YIHn11l1tJU 
!II 

iYlu14JVf11'UM Brennan i.:JU ('1Jty'lflJ f\'llY:::V1~, 2535) 

, 	 v u _• 

P = 

.,j 
1lJtJ 	 P U'Vl'U1:::i'IJm1lJV1f) 

Pu U'Vl'Uff~ff1'Ufl'Uf1tJ'IJ\lf)l'Uf)~lJ\1~ (~.:Jn;'fi'IJ Rulf) 

PI U'Vl'Uff~ffTUfl\Jf1tJ'IJ\lf)''Uf)~lJ~l (~.:J!l'hfi'IJ Rl/f) 
!II 	 !II 

1:::i'IJfl111W1f)~lV (Difficulty) iifi1~.:JU~ 0.00 - 1.00 mJ1:Ifl11lJ'HlJ1Vi.:Ju 
, ,<Ii•m 0.81-1.00 'I'l'JtJ 81 100% 'HlJ1VfJ.:J .:J1VlJ1f) 

I 	 <Ii lSi'•m 0.61-0.80 'H1tJ 61 - 80 % 'HlJ1Vm fltJ'U'InH1V 
I 	 <Ii•m 0041- 0.60 'H1tJ 41 - 60 % 'HlJ1Vm tJlf)~lVl.h\J f) 1:I1.:J 

I • 	 , SI"" fl tJ \J '1n~ r.n f)m 0.20 - 0040 'H1tJ 20 - 40 % 'HlJ1Vm 
, • 	 <Ii 

m 0.00 - 0.19 'H1tJ 0 - 19 % 'HlJ1VfJ.:J V1f)lJlf) 

.,., e! ...,K... I "... '1~vu'IJ'IJ'Vl~ lYtJ'lJ1~N1:IlYlJq'Vl1)'Vll.:Jm1 11 v'U'UlJmm llJ V1f).:J1VtJ~ L\J'lf1.:J 0.30

• 
3.6.7 	 n1111Ull thU1;);11UUtl'Uf)~U'lJ'lJ'YIYlgf)UJYlNag".qnim~n11i;uuiYlu14JVf11 

!II 

'UO~ Brennan i.:JU ('1Jty"lflJ f\'llY:::V1~, 2535) 

R -R 
u I 

r 

f 


4 

http:0041-0.60
http:0.61-0.80
http:0.81-1.00
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r 

.. 
o • o.c:t. 

\ ~ UVI 'U 'il1'U1'IJ fl'Ufl~lJ;}lV1;}61J\1fl 

F UVl'U ~1'U1'Ufl'IJ i 'Ufl~lJ\T~'H~6mj'jJ~1~t'vhti'U 
51 

fhol'Ul'i1~lU'IJfl ij,hi·m91 0.00 - 1.00 1~flfl1'mll'(jfl11lJ'HlJ1flij'nflLl~aflfl~ 

· 4. i~"'O • ,.. ..m 0.20 - 0.49 'HlJlmN 'il1U'lJfl 'l1 L~m'IJ1'i1'i11U'IJm'llllflWCVI 

fh 0.50 - 0.99 mJ1flil~ ~lH'Ufl ',;'rl6'IJ.,r1<l\T<lltl'IJ'1hnH)1J~ijfJWflT~~ 

rll 1.00 'HlJlflil~ ~lU'Uflfl~lJ\T<l fl~lJ~l',;'f)dl'HflJ\I'HuijfJwm'Y'4~ 
1~ EIU1J1JVI~ff61J1~F-lLlfflJqVliVl1~fl1j ~ fl'IJ flf<ldij,hOl'IJ1'i1~lU'lJfl6~i 'U 'lf1<l 

0.37 0.79 
• 4. 'V v ~ Q. .ct

3.6.8 'Hlfllflll'JJ11ft)'JJU (Reliability) 'UMU1J1Jn~tTt)1Jlf)NatT'JJqnfinHflTnnJU 
51 

1~r.J';;Vi!l1 KR - 20 'Ut)~ Kuder - Richardson ~r~u 

_k{1_ L;q} 
k-1 s 

t 

o ,.. 
K UVI'IJ 'ill'U 1'IJ'lI6U1J1JVI~ff61J 

p UVl'IJff~ri1'IJ'lI6<l~;}61J\1fli'IJ.,r6'H~<l"1 (RIN trt6 R UVl'IJ 

• ,.. i'" ~ ",.. ,..
'ill'IJ1'U~;}61J\Jfl 'IJ'lI6'IJ'IJ ULI::: N UVI'IJ 'ill'IJ1'IJFjl'l11 

_I '" QI.! '" 
u1:::11J'lJF-ltlfflJqVl 'Jj V1l~fl111 j fl'IJ) 

q 

S2t UVI'lJmllJullnh1'IJ'lI6~fl:::U'IJ'IJ 
.,....! ",,x,,, , ...1~VU1J1JVI~ff61J1~F-ltlfflJqVl1iVll<lfl11 t1 fl'U 'UlJfI1f11llJlVlV~ (Reliability) = 

0.9124 



,... 
U'fI'fI 4 

Ntlfl11141u ntlz8ihh,UNtl 

. .. 
fi1 'i l'~m.wvii{fll 'U 1";m:1 ~ fi 'i:: 'U1'U f11 'i 'YI H 1'Y1 tJ1 f'l'1 ff~ f.u 'U FHYlI FUYl 'U 1'U 1'V1 

1'Y1tJ1f'1'lff~11 L1v~ f11'it;llH;1~'UV~.w'V ~1tJf11'ii~f11'i11rJ'\.Jfu'U'U lm'H1'U1'Y1rnf'l'lff~1 ,h",i''U .. . 
um1 tJ'UM'v~,1 tJ'U1'Y1tJ1f'1'lff~lfJiJmfl ~'UiJtitJlIffml1i1ii 1 h ~1~ CJ'U ~W1tl'iW'i1'V1'Y1tJ1iTtJ .. 
1Jfi~l"'l'i iiF'H1f11'i1itJ~111,"1~V~~9i()hIll 

(1) Ni'lf11'i1LfI'i1~HnntJmiitJtINmYllq'YIt'YI1~f11'iiltJ'U 
I d. GI .::l QI ~ tit 

(2) m:u'U 'U fiV'U1'i tJ'UUi'l~'" i'I ~L'i tJ'UUtJfi~111'Y1fi1:l ~f1'i:;'U1'U f11'i'YI1 ~1'YI rnf'l'lff~ 'i'U 'U 

NffllNff1'U 

'" 0' _~... 'JI 'JI ... ~ 
(3) Ni'lf11'i11fI'i 1~'"LlJ'i tJ'U1'Y1 tJ'Ufl1111 f111", 'U1'Y1Hf11 'i L'i tJ'U1lJ hi 'iltJ1JfIfI i'I 

.. .-~... .....:. ....... ...

4.1 NQft111!fl1l~tUU1rJ'U!"'rJ'UNQf.J1Jq"'1i"'Hft11A1rJU"'fl1:J::fl1~'U1Ufll1"'l.:ll"'rJ1AIf.J,. 1 

....., 
'UUNf.J1JNf.J1U 

25 

20 

;: 15 
;r 

i 10 

o 

I 
.ti6U 

I 
I 2 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 20 21 22 23 24 
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, 
'old <vet Q.lQ q'd Q;ld

tn'j 'VIf1ff6tJfl6'lJL 'j fI'lJ UiJ::'I1 iJ~L'j fI'lJ'U6~'lJm'j fI'lJ flZ U'lJ'lJL~ ,Wfl6'lJ1'.i fI'lJUiJ::l1iJ~L'j fI'lJ 

nhntJ 14.92 UiJ:: 22.25 fll11i';'AtJ Ld6L'll'ifl1Jl;1f1tJ'j::'I1'h~flZU'lJ'Wt16'WUiJ::'I1J;;'~Llfl'lJ 'VttJ'h 

. , . 
iiCI • 4. , d 'QQ 4 QI QI 0 <II QQ 

fll1HtI 4.1 fllL~HW ff1'lJ ttJfI~LtJ'lJ2J1f1'jJ1'lJ fllffflfl'VIiilff6tJ'VI UiJZ'j ~ iiltJ'lJflfflflt:y'VIHffflfl'U6~ 

fn'.i'VIfi ff6tJ1mfl1Jl;1f1tJ fl ZU'lJ 'lJ fftltJ t16'lJ UiJ::'I1J;;'·u'i fI'lJ 'U'eN irm'i fI'lJ 

fl11t1fUIBU 
.. 

ftZU'U'UlflU X SD t Sig. 

• ... 
fl6'lJL'.ifl'lJ 25 14.92 2.26 21.00 * 0.0000 

...... 
'I1iJ~1'.ifl'lJ 25 22.25 2.59 

NffllNffl'lJ 

....., ... - SD Sig.tlfl1!l::'V'UND'UND'1'U fl11t1~D'BU X t 

:; ... ! • ... 
1. fnHI~ffll1JflJl'lJ i fltl'lJt'.i fI'lJ 3.17 0.87 7.44 * 0.0000 

.., ... 
4.29 0.75'I1iJ~t'.ifl'lJ 

2. fn'.ifh"'lJflij611JL;;~'ll6mifn'.i • ... 
2.00fl6'lJL'.i fI'lJ 0.88 9.68 * 0.0000 

.., ... 
4.29 0.86'I1iJ~L'.ifl'lJ 

3. fn'.ifll'11'lJflUiJ::ft1tJfJ1J,j'1U'll'.i • ... 
3.58fltl'lJl'.i fI'lJ 0.88 4.51 * 0.0002 

... ... 
'I1iJ~L1f1'lJ 4.54 0.98 

· ... 
2.88 0.68 9.41 * 0.00004. fn'.i'VIfliJtl~ fl6'lJL1f1'lJ 

<v ... 

'I1iJ~L'.iV'lJ 4.54 0.66 

5. fn'.i;ifl1l11'l11Jlf1,j'tllJiJLm:: 
I ... 

3.29 0.86fltl'lJ 1 '.ifI'lJ 
8.43 * 0.0000 

iJ~,j'tlfflt1 
... ... 

'I1iJ~L'.iV'lJ 4.58 0.65 
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~ . 
(;tJ'U~.:jf)'hnmJ~tJ'U 'rl.:j 5 'rlf)\l:r; ut'l~dh:mnfJ1J!VitJln:r;'I1"h~fl~U'W'Wn6'Ui1tJ'UUt'l~mr~~tJ'U 

, ~ 

rnrl1 fl:r;!!'U'Uff6'Ul1lf.:j~tJ'U\T~f)iln6'U~tJ'Umh.:jljirmhtity'Vl1.:jff(l~~h:r;fl'U 0.05 'rl~ 5 'rlf)\l:r; 

f)1~ ~~f)1~~ tJ'Wl!!'U'U 1m~.:jl'U1Vlmfflff~f ri.:jNt'lllfuf)~ tJ'UijNt'lffllq 'VIiVll~f)1~(;tJ'W l1lf~(; tJ'W 

... • _f:! '" II II '" II OJ
4.3 Uatll111fl11:r;'t'lllJ'UJUlrlD'lJ fll1'Utlll't'l'UlrlHtll111UU ~1'UrlH'U~H1~'lJl'UtllnIH 

lr1rnftlllftii'UUII'UUII1'U,iJ'U11D~flfla 

.. 0 ... I':!.do IJI 9J Id 2 Q,I 

. tll 6 'VI 1 f) U!lJ ~ fJ'U! 'VI tJ'Ufl1111 f111l1'W 1 'VI H f) U!~ tJ'U 'fll'W 'VI f) \l:r; f) ~ ~ 'U 1'U f) U 'VI H 

.....t "''''' 1 '1'/_ .. dI III"
1'V1tJlfflff~"J'UNffllNffl'U '\J6~'Uf)!~tJ'U ~w l<Jf11i Average Nonnahzed Gam, <g> 1lJ1.:jl11l~1l1f) 

Nt'lf)n(;t1'Ul~l'rill~'Ull;~ (Actual Gain) l11~~1tJNt'lf)1~~t1'Ul~lj1'tlf)1ff!-rill~~I\1~ (Maximum 

Possible Gain) fl~~l~l~~ 4.3 Yf'Uilirf)~t1'Uf)~lIi16~1.:jijfl1111trl1l1U1Vll~f)1~i1t1'U~1'U'rlf)\l~ 
~ fit Q.I Qf "".dI •

m~'U1'Uf)1~VlH1'V1t11fflff~~'\J'UNffllNffl'U 6~1'U~~~'U~~ fl611fllfl1111f)11l1'Ul!'11t'ltlVll.:jf)1'j 

i1 tJ'U!lhfi'U O. 73 !!ff~.:jilltl U'U'Uf)1~ ~~f)1'j i1t1'Uu'U'U1m .:j~1'U1VlfJlffl ff~fri~!ff;lIhruf)i1fJ'Ulj 
)! "'1'1 .... '" .,. .. t A 

fl1111Jfl1111!'\Jl11l1'U!~6.:jVlf)\l~m~'U1'Um~Vll.:j1VlfJ1ff1ff~~'\J'UNffllNTI1'UlIlf)'\J'U 

, , 
4:1 "" d d f QI ,

ft11Hrl4.3 fl1111m1l1'U1Vll~f)1~!~t1'U!'I1t'ltl (Average Nonnalized Gain; <g» '\J6.:jf)'Q1I~16m.:j 

I 
I 

HQ'U Pre-test Post-test 
Actual Gain I 

i 

Maximum 

Possible Gain 

Normalize 

Gain 

I f)~lIi16dl.:j 14.92 22.25 29.33 I 40.33 0.73(high) 

~ d', Q..I Q.I 4 d 

Nt'lm'j1tfl~1~l1l11fll Nonnalized Gain, <g> '\J6~fl~!!'U'W1~Nt'lffllqVl1iVll.:jm1l'W'U 

pre-test Ipost-test '\J 6.:jf)~lIi1mh~u'U'UnfJ1Jflfl t'l Yf'U 11ljirf) ~ t1'U ~ljfl111ltrl1l1U16~1 'U 'j ~fl'U~.:j 
"" :'1 )! '" .... :'1 )! <II ~ .... :'1

10 fl'I..! fl~tlJ'U'J6t1t'l~ 41.67 ~:r;~'Uf)t'lH 9 fl'U fl~llJ'Ud6fJt'l~ 37.5 Ut'l~~:r;~'U~l 5 fl'U fl~tl.l'U 
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1.00 

A 
~ 0.80 

.S 
¢II 0.60 
~ 

"l:I 

.§ 0.40
-; •
e a.. 0.20 •C = 

0.00 .... .- • •• 
0 10 IS 20 2S 

1I'l'lii 

. 
q , I Q,I d 

.fIl'W'JI 4.2 f>ll normalized gain <g> 'Ufl~f1~U'W'in1lJflfl'WU~~lH'~t'HJ'W 

Irlm1'1flU!mtl1.H Vitl1.Jf>l11lJfl'lTI1"h.1Hfll'j ~ tI'Wt'R ~tI 'tI fl~fl~lJi1tHh~!Wfl~llJ 

l'lfl'l:l~m::1.J1'Wfll'j'YI1~1'Y1t1lfflff~i'.5'W~fflJ~ffl'U 19>wlrn Average Normalized Gain, <g> 9'l~ 

.d I (J.I 4 f Q,I 'd 91" .c:t:.d Gil at 


~U 1~'YI 4.4 'rI1.J 11'Wm 'j eJ'Wfl'.)lJ~1fltll ~ lJf>l11lJfll111'Wl'Y11~m'j! 'j fJ'W!'Q ~eJ 'YIfl'l:l~ 'VI 1 fl U 


" , " 
i~fflJlJ~!l'W L'rhti1.J 0.61 I!~~l'lfl'l:ldi 3 fll'jfll11'Wl1U~~f111.JtJlJi"'m1.h rrhti1.J 0.68 l'l~fffl~ 

l'lfl'l:l~ij f11111fl'1111,r1'Y11 ~fll'j~ tI'W fl~l 'W'j:: 9'lmh'Wfl~H ff1'Wl'lfl'l:l::~ 2 fll'j fll11 'W l1ij eJllJ I ~~ 

tJ~tWifll'j !')'hti1.J 0.76 l'lfl'l:l:;~ 4 fll'j'VIl1~fl~ rrhti1.J 0.78 U~:;l'lfl'J:j:;~ 5 fll'jtlf111lJl1mtl 

" ,j'fl\l~tm:;~~,j'flff1tJ ! "l1ti1.J O.76 l'l~ffllJl'lfl'l:l~fl~l'W'j ~9'l1.Jq~ Uffl1~112tJU1.J1.JfllHil1fll'jiltl'W 

'i '" ...... "1" .......... " ""1'1"' ....
U1.J1.J !f1H~1'W1'V1eJlfflff~'j ff ~!ff'jlJ 111'Wm'jeJ'WlJf111112f111lJl'tll ! 'iJ !'WI'HH'YIfl'l:l:;m ~1.J1'Wfll'j'YI1~ 

... .. t .j
1'Y1 til fflff~ 'j 'U 'W ~fflJHffl'Wmfl 'U 'W 

..". 4 4 "" ... ~ ( 1")'Ufl'lVl11H'JI. f111lJfll111'Wl'Y11~fll'j!'w'Wm~tl Average Norma lzed Gam; <g> 

I I Pre-test I Post-test I Actual Maximum I Normalize 

Gain Possible Gain Gain 
i 

0.61 
3.17 4.29 22.50 36.67 

(medium) 

2.00 0.76 (high)4.29 45.83 60 

I 
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, 	 , 
... 'JI 'JI "" "" ( N l' d G . )P111HfI 4.4 ~111.1fl11'V1141Vl1~fl1·H·HJ1.mH·teJ Average onna lze am; <g> '\I~~ 

, Q,I 1 Q,I 	 Q t/ t I 

m'1.I911mn~ mJfl9111.1Vl fl'il:m:'lI114 fl1'S'Vl1~lVlV1ff1ff91'S''\I 'W ~ff1.l FUYl14 (91~)• 

.., ..," 
Maximum NormalizePre-test Post-testf1n"~'\JUNfJ"'Funu 

Actual 
Possible Gain 

Gain 
Gain 

3. fl1'S'n1'V1'W~UfI: 
0.68 (medium)4.54 19.16 28.333.58 

~1'l1fJ1.I~lmh 

0.78 (high)4.54 42.54. fl1'S'Vl~fI~~ 2.88 33.33 

"" 5. fl1'S'91~111.1'V11.11tJ 
0.76 (high)34.174.58 25.843.29 

'JI 	 "tJ'\I VlqJflUfI::: fI~'U~ff1 

LOO 

"~ 0.80 

...=
0.60 

~ 
~ 

fm 	 • • • • • • .!::iI 	 0.40 
-; 	

• ~ 
E 
I. 0.20 

<:> 
= 

0.00 	 ... . 
0 10 15 20 25 

la,.ii 

J t ". 	 tV QI J. .d, QI .4 
lI1l'tfl 4.3 	 m nonnahzed gam <g> 'U~~~~U1414l~~flff1.lqVltiVl1~fl1'S'rW14Vlfl'il:::'YI 1 

fl1 'S',f~ ff1.l1.l9iJ 114 UV mrl14 'S' 1tJ1J~~ fI 

'" '" 	 '" QI.t "" ~flm'S'11m1:'VI'VI1m Nonnalized Gain, <g> 'U~~~:U14'W 1~~flff1.lq'YItiVl1~fl1'S't'S'V14 

';fl'il:~ 2 m'S'n1'V114~ijtJ11.1l;$~tJ6'l1~fl1'S' pre-test Ipost-test '\I~~fl~1.I~TO~1~U'lI'lI'S'lV1J~~fI 'n'll11 
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1.00 	 . 
1\ r 0.80 

0.60 

0.40 

0.20 

• •
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•• 
H •0.00 

0 5 10 IS 20 


la..~ 


cd I 	 o.r OJ A. .::t QI d 
lll'ftfl4.4 	 fI1 normalized gain <g> 'tItl.!JfI~U\n..l1f1~mffiJq'Vl1i'Yl1~flTH'HJ'U'VlflE:l~'Vl 2 

fl1 ~ nTH'U fI UU1iJ t~~ t1g'U1iflllmJf1 t~'U ~lrJ11f1f1~ 

... tI I OJ .....t ... 
~~fl1~1tfln~lflflf11 Normalized Gain, <g> 'tIf)~fltU'U'UJfI~~ffiJq'Vl1i'Vll~fl1~mJ'U 

';flE:l~~ 3 fl1~nllf'UflUn~fl1'UfJiJi1Utl~ pre-test /post-test 'tIf)~fl~iJiJf)~l~U'U'U~lrJ11flfl~ 'V4'U';h 

C\d QI d..d. iI 9J '6'1 QI :'1 " QJ 4 d
iJ'Um~rJ'UVl1Jfl11iJfl11lf'Ulf)~ l'U~~fI'Ut1-:j 10 fl'U flfltlJ'U':if)tJ~~ 41.67 ':i~fI'Ufl~l~ 9 fl'U flfltiJ'U 

;f)tJ~t 37.5 un:':':i~~'U~15 fl'U flflt~'U;f)rJ~~ 20.83 ';-:jUfffl-:ji'U .fl1'V4~ 4.5 

.-"--~-

1\ 

1.00 • • • • • • • • • • 
r 0.80 

=.• «I 0.60lUI 
"C 

CI.I
.t:J 0.40 
"; 
Ei.. 0.20 e 
1:1 

0.00 

0 

• • • 
• 

• 

10 

• 
•

• • • 

• 
15 '. 20 

• • 
2S 

la..~ 

Ill'ftfl 4.5 fll normalized gain <g> 'tIf)~fl~H'U'U1f1~~ffiJq'Vlf'Yl1-3fl1~~m..l ';flE:l~~ 3 

fl1 ~nllf 'UfltLn:':fll'Uf.jiJi'mtl':i tWm~'U~ltJ11flfln 

25 
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.... '" .., ....It 4 
Hl:!m'jdlfl'Jl~11111f11 Normalized Gain, <g> 'U{)~fl:::U'U'U1'ilHl:!fflJt)'Yl1i'V11~m'jlHI'U 

1.00 

0.90 
• • ••• •• • • • • •• • • 

•.. 

0.80 

$0 0.70 •.r 0.60 
1 .... ... ... ....
i 

0.50 ..... ..... ",. T 

E 
0.4() 

I! 0.30 

0.20 

0.10 

0.00 ",. 

0 5 10 15 20 25 

11l'I~ 

ci 
iHW'fl 4.6 

• .. Q,I Q.I 4 d. Q,I ~ 
fI1 normahzed gam <g> 'U{)~fl:::U'U'UdflHl:!fflJt)'Yl1i'Yll~m'jl'HJ'U 'Ylf)1:l~'Yl 4 

m'j'Ylfll:!{)~ lwm~'U'jlfJ'l,jflfll:! 

.Q rI t QJ Q,I & at 

HI:!f)Tnlfl'Jl~11111f11 Normalized Gain, <g> 'U{)~fl~H'UU1f1Hl:!fflJt)'Yl1i'Yll'im'jl'jfJ'U 

Q.f.d.c:t iI iI I ... I11 
'Ylf)1:l~'Yl 5 m'j'ilfldllJl1lJlfJ'U{)\lI:!HI:!:::m'1I:!~'U{)ff1 pre-test Ipost-test 'U{)~f)lJlJfld{)fJl'iU1J'U 

, Q c$ d.c:t .1' 9J I ..e. d 9JQI QI Q,I 

'jlt1'1,jflfll:! 'Vn.nllJ'Um'jfJ'U'YllJfldllJt11dl1'Ul{)~1'U'j~fl1J\T'i 15 fl'U flfllil'W'j{)tll:!::: 62.50 'j:::'il1Jf)1:!1~ 
"":llil ... ~ "":lI1' ... '1 d

8 fl'U flflhJ'U'1{)tll:!~ 33.33 UI:!~'1~fl1Jfll1 fl'W flfll1J'U'J{)tll:!: 4.17 fI'iUff'il~ l'U fl1~'Yl4.7 
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1.00 • • • •• • • ••• • • •. •• 
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A 0.80 
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IiIlI ...."CI 0.50 .... T T 

.~ 0.40'; .... e... 0.30 

~ 
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III"jj 

Q tI, .... .... .t 
'il1fiNflf11'l11m1::'H'H1m Normalized Gain, <g> 'tIfl~'fI::uln..l1"NflfflJt)'YIti'Yll~f11'l 

~V'I.J pre-test Ipost-test 'tIfl~fi~lJ~1fl~HUl.Jl.J'llV'lJ'fI'fIfI 'V41.J';hihrfi~tl'I.J~ii'fl11lJ~11'H..r1fl~hJ 
'l::il.J\I~ ;i1'I.J1'I.J 3 ifi'l:l:: ~fl ifi'l:l::~ 2 f11'ln1'H'I.J"iiv1lJ,;~tJ~1.J1lf11'l, ifi'l:l::~ 3 f11'ln1'H'I.J" 

• tI, 'jI 

m::1.J1'I.Jf11'lifi'l:l::Vi 1 f11'l~~fflJlJii!l'I.J ufI::ifi'l:l::Vi 4 f11'l'YI"flfl~ fl~1 'I.J'l::il.Jfifl1~ 'l.Jflfi'il1fi.u 

.... 4 'Ji 1 ... tI _F.! 4., 'Ji 'Ji 
'il1fif11'l 'iI "f11 'l'1V'I.J l Ul.Jl.J m ~~1'I.J1'Y1V1ff1ffI9l1 ff1lJl1f:111J'l VU'YI Vl.J'V4 <f}J'I.J 1f11l 'fI11lJf111'H'I.J 1'Y11~ 

QI Ql4 ~.c:t. ~ d'lt]"o;J'Q,I .d. 4 Q.J 

'YI fi'l:l:: m ::1.J1'I.Jf11'l 'tIfl~'I.J fil ':i V'I.J'Hfl~l'l V'I.J 1'Y1 V1ff1ffl9ll ~"" ~'I.J 'YIfi'l:l:: m ~ 1.J 1'I.J f11 ':i\l~'YI"1"'fI fl'YI fi'l:l:: 

QI.d 4Ql"" ~ ..:i 'QI " 
m::1.J1'I.Jf11'l'YIfi'l:l::'YI 4 f11l'Y1"flfl~ 'fIfllJ'fI1'f111lJf111'H'l.J1mflV'YI1~f11lrHJ'l.J1'YI1fil.J 0.78 19I1lJlJ1"1V 

ifi'l:l::m::1.J1'I.Jf11lifi'l:l::~ 2 f11ln1'H'I.J"iiv1lJ,;~tJ~'lliifin ufl::ifi'l:l::~ 5 f11':i~'fI11lJ'HlJ1V . . 
.,ffll,dflUfI::f11l M.,ffl ffctJ VitTfi~ V'l.Jiitl1'f11UJ~11'H..rWQ aV'YI Hf11l ~ V'l.Jt'Yhti'I.J~mYhtilJ 0.76 

19I1lJlJ1~1Vifi'l:l:: m::1.J1U f11l ifi'l:l::~ 3 f11':in1'H'I.J"Ufl::'fI11.J~lJ~1UtJ'l 'm::~l~ "1" ~flifi'l:l:: . " .
Q,I.::1 QI Q. 4 4 f "". -=I I QI

m::1.J1'I.Jf11'l'YIfi'l:l::'YI 1 f11'lI9l~fflJlJI9I!lU 'fIfllJm'fl11lJf111'HUWllflV'YI1~f11':illV'l.J1'Y1lfil.J 0.68 11f1:: 

o '" 0.61 I9I1lJfl1"1.J 

'Ji 'Ji 'Ji , '" '" 'Ji 1 ... tI ...
'iI 1fi'tlfll,d fI 'tI H 191 U 'iI ::'V41.J11 f11 'l f11 'l 'iI" fiU' ':i VU l U1.J1.J m H 1U 1'Y1 V1 ff1 ffl9ll 1'111 

... tI a 0 4... 4 '" '" ... tI 
1'Y1mff1ffm 1 'H)~ fin" 17 ~'I11191't1 fl~'V4'11 ff1lJnfl'V4 WI U1f11'l'YIfi'l:l:: m:;;: 1.J 1 Uf11l 'YI1~1'Y1 V1ff1ffl9ll 

t QI at ", .cd 4 d' "'I .J' 'i QI ~.cl , "" ~ 
'tIU NfflJNff1'I.J'tI fl~'I.J fill VU 'H fl~ 11 V'l.J1'Y1V1ff1ffl9l'l ~'flflQ U 'l:: "1.J \I~ 'fI tI lJfllf111lJ f111'H U1m fI v 

'YIl~f11'l~V'l.J1Yhtil.J 0.73 i~iUI9I1'l1~~ 4.3 
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~lflFillm~1;ijtlflf~d irfliltl'W~ '~i'tJ;ijflm~il m·JimJtJ1fI'j 'N1'W 1'Yltl1ff1ff~1 ih1fllJ ~ 
m~tJ1'Wm~'YlH1'YltJ1ff1ff~1~'WFiff1JFiff1'W ''W1~11'Yltllff1ff~11 t~tl~ m~~n~;1~'IJtl~Vl~ 
~ 1.e:I Q,I Q1 ~ Q.I ~ , ... I .Q d t , 3J t !JI Q,I Q,I tI

'Q'~'IJ'WtltlH1J'Wtlff1f1qj 'Yl~~fltJ 0.05 1 'W um1Jff1J1J~J1'W'Yl~~ 1'W'W fftlflflJ:1tl~fltJ 'W111~'W'Yl~ 

n'lfm1J1 (2547) ~yj1m~fffllJ1L1tl~ m~'rl'~'W1'ti'fllJ~m~tJ1'Wm~'Yl1~1'Yltl1ff1ff~11~1;11'Yltl1 
111' • 

'If'W:Uti tl1JfffllJ 111 Vi 5 ~1 tin ~ fln 1J 1flH~ 1'W 'V'ftJ'l1 ~l; tI'W Vi i~ tJ 'W 1fl (In 11 fln 1J 1fI ~ H 1'W 
Q tid. Q,I Q tI t ~ A I d , 

1'Yl tIlff1ff~~ 1J fI~U'W 'W 'Yl fllJ ~m~ tJ1'W m~'Yl1~1 'Yl til ff1 ff~~ 'IJ'W Fi ff1J Fi ff1 'W!'V'f 1J 'II 'W ~1fl fl tl 'Wl~ tI'W tltll.:J 

ihr(lff1fiqj~ 0.05 Ull~ffaflflf(a~ntJ ;'Wm.J1 lJ'1J1vi(l (2551) ~fffllJ1m~'rl'~'W1n~flH1Jflnil(l'W 

m~ ffa'W 1m~~1'W1'YltJ1ff1ff~1 ,r'W:Utitl1JfffllJ1TI~ 2 ",;tmm tJtJ1Vi eJtJvifllJ~m ~tJ1'Wm~'YlH 
.Q d'.d f Q.I Q fI Q,I.d. -=.,.. Q,I Q 

1'YltJ1ff1ffm 'Yl'V'f tJ 11 'Yl fllJ~ m~tJ1'W m~'Yl1~1'Yl fJ1ff1 ff~~ 'IJa.:J'W m ~ tI'W 'Ym tI'W fl1 (1m ~ lIfl fl ~m~ 1J 

fln t;(I'W fln ffa'WutJtJ 1mH1'W1'Yl(llff1ff~1 ijFillm~ t; (I'Wi't'lti.:Jl; eJ'W'Q' ~fl'l1ritl'W';(I'W mh~ij 

..rfJff1fiqj'Yl1~ff~~~~~~tJ 0.01 



/ 

un't1""
• 
5 

iflUNtl Utl~;;a'if'Uau'U~ 

QQ.I t.: IIQQ,I " Q,I Q,I Q ~<I 
fll'i 1,WfI H 'U Fj1 'iltl~6,:j fll'i'V41'JJ 'U lV1flll~ m~lJ 1'U fll'i VI N 1V1 tll ffl '1'~'i 5 VI flll ~ 

'" ,.h::fl6lJ~1tl liflll~fll'i i,:j'1'llll~!l'U i flll::fll'i 0111 'U~Utllllt;1nJiilJ1ifll'i i flll ::fll'i 0111'U~ 
IV Q.I .. I Q,I QI Q " " _1

Ufl~VI flll ~ fl1lJ fJ 11 ~1B lJ 'i VI flll:: fll'i VI ~ fl6,:j Ufl ~ VI flll ~ fll 'i~ fl111l111l1 tl'U 6\1fl Bfl ~fll 'i fl,:j 'U 6 '1' ClJ 

" QI }! 1 ... "'1.:{ Q <I A4 Q

~1fJfll'i 'iI~fll'i l'itl'UJ UlJlJm~,:jl'U1V1tllffl '1'~'i 'Ufll'il'itl'Ufll'i'1'6'U 1'lil1V1 tllffl'1'~'i 1 l'i 6,:j fll'i 

~1'i ~;1~'U 6,:j.yj'J1 "'111 i'1J\rfl~ tl'Ufl6~~tI\J1V1tllffl'1'~{fJiifllfi 'i:: ~1J'i\J:ITTi tlllfffllllil~ 1 '1'llll'it1 

~I ... "' ... " ",,l
'1'1lJNflfll'i1'i1tl Ufl~1l'U6t'1''U6U'UZ fl{j\J 

QQI Q,I Q,I Q <I~ 0 Q.I Q.I 4 

fll'i 1 'iI fJfll'i'V4I'JJ'U lV1 flll ~m::lJ1\Jfll'iVl1~ 1V1 tllffl '1'~'i 'U 'U f.j ffll N'1'l'U 1'1'111 'i lJ\J m'i tl\J 

fl6~1V1 tllffl'1'~{fJ iifllfl ~1t1fll'Hr~fll'i~ fl'U!1&lJlJ1m ~~1'U1V1fJlffl'1'~{ t~6~ fll'i ~l'i ,:j;1~'U6{j.yj 'J1 

<I d ",,l 
'1'l1l1'it1'1'1tlNfllwmiJ\J 2 tl'i::lfl\J~~\J 

Q,t.cS 4 Q.I 4 ;::i Q.I ,cf 1 t _ t.cS QI 0 Q,I 

5.1.1 'Um'i tI\JlINfl '1'llt]VlTiVlHfll'il 'i tI'U11 fl{j1'itl\J \J~fl11fl6'W 1'itl'U6tll~1l'Utl'1'lf1tyVl1~ 

'1'(i~~'i~~lJ 0.05 ijfl111l01111UH1Nfll'il1fJ'Umgtl 1l'l1O'lJ 0.73 ne)'-.hijfl111l01111U16~i'U 

'i~~lJ\T~ 

'" 
N'1'llN'1'l'U iflll~fll'ii~'1'1Jll~!l\J 11hO'lJ 0.61 iflll::fll'iOl11'U~Utllllb9f~tliilliifll'i nhO'lJ 0.76 

iflll~fll'i0111\J~Ufl~liflll~fl1lJfJlli1utl'i l'VhO'lJ 0.68 iflll~fll'iVl~flU~ 1\'hO'lJ 0.78 ufl::iflll~ 

fll'i~fl111l111l1tl'IYtI\lflUfl::fll'iM'lYtl'1'1tl tl'l1O'lJ O.76 ~~J1..l\rm1 tJ'U~ijfl111J01111Ult1~i \J 

'i ~ ~lJ \T {j ~1'U1'U 3 i flll ~ fi tI fll'i 0111'U ~UfJl1l1;1 ~tliili~ fll'i i fl II ~ fll'i VI ~fl tI~ Ufl~ flU 

'" ~fl111l111J1tl'IYtI \I fl Ufl ~ fll 'i fl {j'IYtI '1'1 tl rh'U i flll ~ fll'i i,:j '1'1111 ~!1 \J Ufl ~ i flll ~ fl n 0111 'U ~Ufl ~ 

fl1lJfJlli1utl'i tI~'1'U'i~~lJflfll~ 
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v U'lli;'lHi.1fJW.m'l1'Vf)~'Vo fI'll1J 
UtJi.1Ha..:4 UtJaHi.1 OnnU;llU'Uft Sig • 

<UOt'l'01JfI mft 

1 0.57 t'lfl1l' 0.54 * 0.0020 t'lfl1l' ifl1l' 
2 0.80 ifl1l' 0.55 * 0.0015 t'lfl1l' t'lfl1l' 

3 0.30 tfl1l' 0.44 * 0.0141 t'lfl1l' t'lfl1l' 
4 0.73 i'lfl1l' 0.49 * 0.0059 t'lfl1l' t'lfl1l' 
5 0.57 t'lfl1l' 0.43 * 0.0172 tfl1l' ifl1l' 
6 0.47 tfl1l' 0.65 * o. i'lfl1l' t'lfl1l' 
7 0.53 i'lfl1l' 0.39 * 0.0340 tfl1l' i'lfl1l' 
8 0.57 t'lfl1l' 0.74 * 0.0000 tfl1l' tfl1l' 
9 0.53 tfl1l' 0.48 * 0.0075 t'lfl1l' tfl1l' 
10 0.37 tfl1l' 0.58 * 0.0007 t'lfl1l' t'lfl1l' 

• 

11 0.43 tfl1l' 0.53 * 0.0029 t'lfl1l' tfl1l' 

I 12 0.47 t'lfl1l' 0.43 * 0.0191 tfl1l' tfl1l' 
i 

13 0.53 ifl1l' 0.51 * 0.0044 tfl1l' i'lfl1l' 
14 0.53 tfl1l' 0.63 * 0.0002 i'lfl1l' t'lfl1l' 
15 0.53 tfl1l' 0.42 * 0.0195 tfl1l' t'lfl1l' 
16 0.47 tfl1l' 0.51 * 0.0043 t'lfl1l' t'lfl1l' 
17 0.53 i'lfl1l' 0.55 * 0.0016 t'lfl1l' trt1l' 
18 O. 0.69 * 0.0000 trt1l' i'lfl1l' 
19 0.49 * 0.0058 tfl1l' tfl1l' 

.! '" 20 0.6 0.05 'Vl~ tli'Utll~11~t)~~i1~ 

21 0.27 ifl1l' 0.11 0.5552 
.t tI'" 11 • ",.t'Vl~ 'IU 1~11'It)91~'Vl~ 

22 0.70 tfl1l' 0.56 * 0.0012 i'lfl1l' irt1l' 
23 0.43 tfl1l' 0.48 * 0.0073 i'lfl1l' t'lfl1l' 
24 0.43 ifl1l' 0.47 * 0.0087 t.rl1l' t.rl1l' 
25 0.63 i.rl1l' 0.59 * 0.0006 t.rl1l' tfl1l' 
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uua.u..'lWfll.... 'U8.:atl'llU 
Sig. 

.fJ8t'J81.Jtil" 

26 0.37 0.55 * .0018 

0.40 0.49 *I 27 8 

28 0.37 *0.33 0.0471 

29 0.53 0.43 * 0.0168 

0.29 0.12290.6030 

0.2731 0.39 * 0.0337 

I 0 

fllf11111Vlflfll'IJ1tlHl1flUI'I'l' P= rln 

fhtJl'IJ1;)'illU'lJflfll'IJ1tlHl1flUI'I'l' Item Total Correlation 

flltl1111~~eJ~fll'IJ1tu~1eJUI'I'l' Alpha - Conbach coefficient . 
fllf111lJr"eJ~ (Reliability) 0.9124 

. 
.01 

fI 
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.fJ8tl81.J 

" .d. ,J'U 8 ff8 'U 't1 ~1'IJto tu CVId, I 

IQm'l'U _ 
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'U8ff8'U't1 lI~lUlfltuCVI 3 
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~ QI d • jJ QI 	 Cl ,r, 
~11HYI ~. 3 	 ~H'1 fflJ '11'1 lJ'YI1"JflTH'W'Ufll'1-!1'1 fl'tJ:m :1.I1'U fl1'j 'YI1"J11'1fJlfl'lff~ 'j '\J'I-!r-lfflJ r-lffl'1-! '\Jtl~ 

,rfl~ fJ'Ufl~lJi1tlth~ntl'U~ fJ'UUl1:'H a~~ fJ'Ult1'U'j 1fJ'lJfl fW 

,... , ..., 
(g)lG'UYI fl8'U 'HG~ %pre %post %post-%pre lOO-%pre 

1 13 22 52 88 36.00 48.00 0.75 

I 2 14 24 56 96 40.00 44.00 0.91 

3 16 23 64 92 28.00 36.00 0.78 

I 4 8 14 32 56 24.00 68.00 0.35 

I 5 12 22 48 88 40.00 52.00 0.77 

i 
6 15 23 60 92 32.00 40.00 0.80 

i 
7 16 22 64 88 24.00 36.00 0.67 

8 16 23 64 92 28.00 36.00 0.78 

9 11 15 44 60 16.00 56.00 0.29 

10 16 24 64 96 32.00 36.00 0.89 

i 

i 
11 14 21 56 84 28.00 44.00 0.64 

12 15 24 60 96 36.00 40.00 0.90 

13 16 24 64 96 32.00 36.00 0.89 

'I 
14 17 24 68 96 28.00 32.00 0.88 

15 17 23 68 92 24.00 32.00 0.75 

16 16 22 64 88 24.00 36.00 0.67 

17 15 24 60 96 36.00 40.00 0.90 

18 17 25 68 100 32.00 32.00 1.00 
i 

19 17 21 68 84 16.00 32.00 0.50 

20 16 23 64 92 28.00 36.00 0.78 

21 18 23 72 92 20.00 28.00 0.71 

22 13 23 52 92 40.00 48.00 0.83 

23 16 23 64 92 28.00 36.00 0.78 
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<V.:i <V A. A:P ~ e'~ 
Vl11H'fI ~. 3 Ilffl""lJt'J'VI1i'VI1~f11nHJ'W~11'W'VIf1't:1g:mg:'lJd'W f11l'VIHd'VI~lft'1""\Pll '\I'W~H'I'lJH""l'W '\I~H 

Uf1L; ~'W f1~lJ;d f)~l'Uif)'WL; ~'WUClg: 'H"~L;~'Wt~'W ll~~fiIfi1 Cl (~f)) 

.... 
U,1'll'fl 

, 
flO'U 

<v 
'H11~ %pre %post %post-%pre 100-%pre (g) 

24 14 22 56 88 32.00 44.00 0.73 

I 

. 
'" I'Q CltJ 29.33 40.33 0.73 

U"" "" 
fl11 1~nJ'UfllfldUI 11'H'U1 <g> 

I 0.00-0.30 •Vll 
. 

0.31-0.70 Ul'Ufll1H 

0.71-1 9'~ 

, ...... 
flunlfl 

fl11 'fIpUJO'lJ 
.. 

fl~U'U'U&fl1J 

,, ... 
fll&ill1tJ "10tJl1~ SD 

, ... 
flO'U&1 tJ'U 25 14.92 59.67 2.26 

.., ... 
'Hl1~&1tJ'U 25 22.25 89.00 2.59 
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Q · QI.cI .!I 0 1 ... lIJ!iI
ill'WfI ;1.3 'Wm'W'W~~lHl'tTi flH~1'W;lllJU~'W't111~ n 
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1ft}'" 
,h~mm1ftfllll 

""" .Ul~l'Uty~~~U "1f11m 
Q QI Q,I d. 

lJ'I111'Y1mt'W~1"lfflll~Wj'fjlU, 'I'U'f. 2536 - 2540 

fl1ffl~~':i,jWeii~ ~1'n1"lfl1'Y1!'Jlffl~~!~111J 
... '" ... 

lJ'Hl1'Y1mt'1V~'I.Hl':il"lfTilU, 'W.ft. 2552-2555 

1'Y1mffl~~':ilJ'Hl,jWeii~ ~1'n1'Y1Vlffl~~fffm:l1 

'W.ff. 2542 - 2545 

, ... 91 
fll Hl':iVUt!1UU1'Y11lJ 

'W.ft. 2545 - 2549 

, ... 91 .'1
fll Hl':iVUt!1U'HUV~'HV1Jl'H11V 

'W.ff. 2549 - iI~~,ju 

fll h~11vu~WlmW':il"lf1'Y1Vlri'V :lJf1~1111':i 

I'ilU'Htl~ fll'l11Ulf\jfl1':i 

'H~VU~WlmW':il"lf1'Y1md'v l1f1~l'Hl':i 

..." . . 
mlJl:'I benJaratJom@gmai1.com 
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