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ABSTRACT
 

The purposes of the research were to create and efficiency validation of 

computer assisted for the courses of practiced to reading Micrometer 0.01 m.m. 

based standard 90 / 90 and analyse the leaning achievement of the student after 

by using computer assisted instruction. 

The subjects in the study were 17 first year diploma students enrolled in 

Rajamangala University of Technology Phra Nakhon. The Researcher using the 

experiment by let the students do until test before class, And then study by 

using computer assisted instruction focused on practiced to basic turning. 

After that let students do the unit test again at the class and calculate 

to find out the efficiency of the computer assisted instruction and analyse 

the leaning achievement of students after study. 

The research result revealed that the efficiency of the computer assisted 

Instruction was efficient in standard 90/90 I Moreover. after learning achievement 

At significant level of 0.05 

( MR. Sumrerng Pangsri) 
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~'il'l.lLtI'l.lnq2-JL",r;y ,..1'iln~2-JL~nril"'L~'iltl1~LtI'lI'l.l1'l.lm:rb1t1'l.lm:r~'il'l.l11i''ilth-:Jiitl1~i;'VIfi1l1Vi 

~~~tl~.~A~~~n1'~~~• 
1. L~'il~r1.:l1J'VIb1tI'l.ljil'il2-J~,)Lj;]'ilfJl')t1~'il'l.l ~'il-:J u mni1'l.ll"hl2-JLIil:i'i1Lj;]'ilfn'l.l1~·'-0.01 

2-J.2-J. 

2. L~'il"'1tl:r~i;'VIfi1l1Vi'll'il-:JU'VIb1tl'l.ljil'il2-J~,)L(;l'ilfJl')t1~'il'l.l~~11.:l;'l.l 

3. L~'ili) Ljil:i'1~"" ~fli2-J~'VIt'Vl1.:lm:rb1tl'l.l,..tr.:l"l1n b1tI'l.l"',)t1U'VI b1tI'l.ljil'il2-J~,) L(;l'ilfJl')t1~'il'l.l 
.J ~ 
L1'il.:l m:rti1'l.l1"l1 ~2-JLjil:ri1L(;l'ilfn'l.l1~ 0.01 2-J.2-J.u u 

.",,,,;j.!1um,~~~ 

1. U'VI b1t1'l.ljil'il2-J~,) Lj;]'ilfJl')t1~'il'l.l~~r1-:J~'l.liitl1~i;'VIfi1l1Vi ~12-J Lml.l"'2-J1j;f1~1'l.l... 
2. ,.. tr.:l"l1n b1tI'l.l"',)tI1J'VI b1t1'l.ljil'il2-J~,) Lj;]'ilfJl')t1~'il'l.l~~11.:l~'l.l 'l!n~n'li1ii fl!')12-JlL~2-J2-J1n 

;'l.ln~1ri'il'l.lb1t1'l.ln1:r1Jntl{jmin1:rL-n(;l~lutlfu~,)~'l.l-:J1'l.l 
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'IItl1.J L'IIPI'IItl.:lm'l~~!1 

1. n11'i4'tJl"lf.:J~l-ifLdtlln;hI1 ~~4'tJ~tll.lil'Vlq~~~L~£J':I;rtl.:JLLfl:;U~llii~mttu:;Ldtll-l1 

lJ'Vl LWl.ll"ltl2.J~'J LtJ)'elf~:: d:l'U.rlTWLI"l~'ell.l1WJ L'Ill.l LL~ c;l.:J n11~1fl(;ln11Ul:1llii.:J1l.l l-lffi~ n~tu::n11 

111m1tJn11~tll.ll-l'l! 1~tl.:J L1tJl.ll-lffi~ tl1l.l~ nU~lJ~.:J1l.l 

2.	 Ldtll-l1lJ'Vl LWl.ll"ltl2.J~'J L(;Itlf ll.l'i"ll1~ Wi4'tJtl1.:Jti.:J ~~::4'~vh~l.ll;r d:ll.l~tlll.ln11~tll.l.. 
~~4'tJl;rLdtll-l1lJ1.:Jfl'Jl.l ri~'i"ll1 04 - 400 - 101 ~tl'i"ll1n111Jn~l.l31l.l'Vl1.:J'ifll'Jn112.J l-l~n~(;I1 

'ifll'Jn112.Jfll1flVlWtu';;V1 ~1111'ifll'Jn112.J'qVl~1l-ln11 ~l-nl.ln11LWl.ln11~tll.llltl.:J 2.Jl-l1'i'Vl£J1~tJ 

L'VlI"lLl.lLflt/11"112.J.:Jl"lflVi1::l.l1"l1 l'Wl1I"lLWl.l~ 1 /2549 

3. U1::"II1n1LLfl::n~2.J~'Jtlrl1.:JLfll.l'l!n~n~11::~lJmCJJCJJ1V11 ~1111'ifll'Jn112.J'q(;l~1l-ln11 

il.ltl~ 1 1tllJUn ~ ~fl.:J'Vl:: LUtJl.lLWl.l'i1l1 'i"ll1 n111J n~l.l~1l.l'Vl1.:J'i fll'Jn:r12.Jl-l~ n~ (;I1'i fll'J n112.Jfll1fl (;If 
..	 'II 

U'tu.;jVl ~1111'ifll'Jnn2.J'q(;l~1l-ln11 l'Wl11"lL1tJl.l~ 1 t1n11~n'li1 2549 n11q2.J~'Jtlrl'NLL]JlJ 

L~1:;~.:J 

4. ~'J LLtl~l-nl.ln11'i4'tJ Pltl 

~'JLLtlffi~T:: (Independent Variable) Pltl 
.0:::lIl __ ..-. 

lJ'Vl Lml.ll"ltl2.JVi'J L(;Itl1"ll'JtJ~tll.l 

2 ~'JLLU1(;112.J (Dependent Variable) Pltl 
.,. ... 

l:lfli2.Jq'VIfl'Vl1.:Jn11L1tJl.l1l'el.:J 

4 .oIllIIr. .... 

lJ'Vl Lml.ll"ltl2.JVi'J L(;Itl1"ll'JtJ~tll.l 

3 LPlitl.:Jl"ltl2.J~'J L(;Itlnll-ifll.ln11'Vl c;lfltl.:J~ 

LPlitl.:Jb.JLI"l1I"ltl2.J~'JL(;Itlftl.l Pentium - II l-ll.!'JtJl"l'J12.J41 128 MS. il CD - ROM 

n1fc;lL~tJ.:J (Sound Card) Viffi2.J~1LVi.:J 

IV .¥ IV _ '" 

'IItlP1nfi.:lL1.Jtl.:l P1U'IItl.:l m'l'J~!1 

1. 'l!n~n~1'VJnl"ll.li.:JhVi1LLlJU'Vll'l~tllJ~l-nl.ln1ii4'tJ LLfl::l:lfll"l:;LLl.ll.l~1~~1nLLlJlJ 

'Vl c;l fltllJ~.:J~ 12.J11tll-ifLtll.lLPlitl.:J~ ti.:J l:l fl n11L1tJl.li~ LLvr~1.:JlItl.:Jn~2.J ~'Jtlrl1.:J~1~ 
~ ~	 ~ 

2. n11'i4'tJI"l1.:Jill"l'J12.J LL(;In ~1.:J'VI1.:J~1l.lWl.l31l.lLfll1~3n~ i.:Jl"l2.J LLfl::tl1rJlItl.:J 

'l!n~m~nhJill:lfltJItln11'i4'tJ 

3.	 ~'J.:J L'Jfl1n11'Vll'lfltl.:J'Will:lfl ~tln11'i4'tJ 

fltl1l.l~ L1tJl.lhJill:l fl tJltln11'i4'tJ 4 
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l"l'elJ.Ji;(Hj;)t1fl1')tJ~t1'W ~'el'l" n1~'th'Wf'h'1JJLf'l1iiLj;)t1n'W1l'l 0.01 2·DJ. " ~1",nJ'lrn~mt1 

1:::~lJ tl1qJqJ1j;)1 ~11l1'ifll')n11J.J~j;)~1"'n11 l"lN:::'iifll,)n11J.JflI1~j;Jf J.J",1'ii'YImttmVll"lL'WLt'ltJ 

" .4...... J" 
11'JlJ.J'Il"lt'l'Vi1:::'Wl"l1 Ll'ltJL'Wi'W[;lt1'Wn11t1t1nUlJlJlJ'VILffi'W ')Ll"l11:::"'L'Wt1",1 'l'l1.J1:::~'1~n11~t1'W 

" 
t1t1 n UlJlJVll'l~t1lJ Ut'I:::n11U~ ~'1n11~t1'W~ 1fl j;J";'1Jl1l"l'YI Cj'M'!) LLt'I:::tJlillii ~4'tJ~::: Li~I'Wg~1 Lil'Wn11 

" ,
~,)'WL'Wi'WI?1t1'Wn11fl1tJvi1'i ~Lt1 LLt'I :::U1'i~Lt1Vl ti1tJvi1Ufl')ltJ~11'1 LU'WlJ'Yl L1tJ'Wl"lt1J.Ji;') Lj;)t1f 

~4'tJl~4'l'l4'1'1g,h'W1qJ~1nJl1tJ'Wt1n~11i1lJt1~miutt,)~1Lil'Wn11L," 
... .....-. ....4 4i" .J "J" .:iI

2. lJVI Lffi'Wl"lt1J.J'Vi,) Lj;Jt11"l1,)tJ~t1'W ",J.J1tJtN lJ'YILffi'W~tJ1UmJ.JVI~11'11l'WlJ1~1lt1J.Jt'lL 'Wt1",1
• OJ 

" n11tl1 'Wf'l1bJLl"l1ii Lj;)t1n'W1l'l 0.01 J.J .J.J." t'I'IL'WU&J'W;~1t1J.J urIL~'Wt1Jl1'Viti'ltJ1:::nt1lJ 

. ,"
UcJ'W;~1'elJ.JVliilJ'YILTtJ'Wf'lt1J.Ji;,)Lj;)t1f~'1mh')L~L'W'll'tl'lU&J'W;~1'tlJ.J1l'tl'lLl"l1'tl'll"l'tlJ.JrhL[;l'elf~1mr'W 

-l ...J if 'I," Ci' '1 .... ~iI ... ... .J II 
lJ'YIL1tJ'Wl"l'tlJ.Jrl') L[;l'tlm~11'1~:::L1j~ ~~fl UlJlJ'eij;) ~'W~ ~",~ ~'Jl~1J.J11mfl'tlnlJVI Lffi'W1?11J.JVlj;)'tl'ln11 

, " 
lrM~tJii ttn'M'N:::LU'W LJ.J\+11tJ n11~'tl'W Lij'tl L~'tl nLJ.J\+11tJm 1~t1'WL~LtJ 1UmJ.J~::: U~ ~'1,"');r'tl Lil'tl",1 

~~:::U1L~'W'tl Utt,)lJVI i1tJ'W~:::url L;r1~'tl Ln'tl",1lJVI L1tJ'W~'1,r'W 1 ~'W~lJ llN:::~lJVI LTtJ'Wl"l'tlJ.Jrl') Lj;)'tlf 

~" ........ .J..t ''l.J'' ...
 
~ ~'Jl~1J.J11Cl",tJl'lJl1'Vi "'1'tl Lfl'tln1J ')'1 L'W'tl",1 'Jl,)'1 ~~1J,)'1"''W'Ill'tl'llJ'Yl L1tJ'W LLfl:::~1J.J11Cl'el'tln"11n 

lJVI iTtJ'Wl"l'tl J.Jrl') Lj;)'tlfll')tJ~'tl'W llij;)fl'tll?1L')fl1 ;'1 m1a'tl~1~:::LtI'WUlJlJVI1'1L~tJ') 
" 

3. 'l!n~n'M'1 ",J.J1tJn'l 'l!n~n'M'11:::~lJtl1qJqJ1j;J1 ~1'I1'iifll')m1J.J~vt~1"'n11 
, 

oi'WuVi 

1'tllJtJn~ Um1~n'M'1 1 /2549 J.J",1'iiVlmttmVll"lL'WLflti11'JlJ.J'Il"lfl'Vi1:::'Wl"l1 

4. ~fliJ.JCjVliVl1'1n11LTtJ'W "'J.J1!Jii'l ~fll"l:::U'W'W~1nm1vi1 UlJlJVll'l~'ellJll'tl'l'l!n~n'M'1 

nqJ.J ~')'tlti1'1~1;r~1 nn11LTtJ'Wili') tJlJVI L1tJ'Wl"l'tl J.JW') LI?1'tl flI,)tJ~'tl'W 
, " 

5. tJ 1:::ilVlflm'Vi1?11J.J LnN,,)J.J1vt1~1'W ",J.J1tJii'l lJVI iTtJ'Wl"l'tlJ.JW') Lvt'tlfll')tJ~t1'WVl~ 11'1~'W 

iitJ1:::ilVlflJl1'ViHlj;)1J.J LnN.,)J.J1 j;)1~1'W ~1n11H'~ j;)~1tJ1:::ilVlflm'Vi'll'tl'llJVI LTtJ'Wl"l'tlJ.Ji;') Lvt'tlf 

"Jl')tJ~'tl'W Ll?1tJLi~j;)1~'1~ ( L~1')ruEJ, 2528: 284 ) 
OJ 
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= + 

P - M 1 P 
, 

M1 = ~~'lI'tl~flI~U'I..l'l..lL'il~!J~1nmTfl'el1Jri'el'l..lmTI3'-UI..l (Pre - tese
 
,
 

... ... ... 
= ~~'lI'tl~flI~LL'I..l'l..lL'il~!J~1nm'lfl'tl1J\1~~mn'l!J'I..l ( Post - test ) 

P = flI~U'I..l'l..lL~~'JI'tl~;r'el'Vl~fl'tl1J 
, .. 

~1'l1'tl~€~T1~~'I..l~1~~1n~~'lU .. 
n~1 t1'tl~1 1J'VlI3'-!J'I..lfll'tl~~~L~'tlfu'l..l1~Lnw..,r~1(;lT31'1..l 

6. U1J1J'Vl~fl'tl1J \1~1!Jt1~ LL1J1J'Vl~fl'el1Jl'~~~'Vl1~m'lLffi'l..l LiI'I..lLflIi'tl~ij'tl~~r.r!Jfl11~ 
.t ... 1"'.. I - I'" '" ""lIII -!:.J. .... ""lIII'" ......'lI'1..lLVi'tl 'IluT~ L~'I..l~~n'tl'l..lL'l!J'I..l~~!J1J'Vl L'l!J'I..lfll'tl~Vi~ L(;l'tlT1l~!Jfl'tl'l..l U~ ~\1~~m'lL'l!J'I..l~~!J1J'Vl L'l!J'I..l 

u~ts~U~~~~~1nn1'~~~ 

1. L~'tlll1'1~1J'Vlil!J'I..lfll'el~~~~'tlfJl~!Jfl'el'l..l ~'el~ mTti1'1..l~11~tfll'lijL(;l'elf'll'l..l1~ 0.01 ~.~. 
, .. 

~~h'l..lm'l\11tJ'l~~'Vlfi1l1Vi Ut\'~ LL~~fl1~1Tt11;n'l..lm:rJJ'l~n'tl1Jm'lLffi'l..l1'l..loD'I..lLffi'l..l1~ 
, .. .. 

2. un;1n1i1fl1~1roH'1J'Vl L1!J'I..lf'l'tl~~~ L(;l'tlfJl~!Jfl'tl'l..lVlfl11~~'I..l ;1n1i1ri'tl'l..lL1!J'I..l1'l..loD'I..l 

\11'tl'Vl1J'Vl~'I..l'l..l'eln L~~ 11~ 

3. L~'tluriilt1J\111'l..lmTr.r~mTL1!J'I..lmTfl'tl'l..l'll'el~~r.r!J \11'tlm~1TtJvl1'1..l~'I..l1 ~ij,1 

1J'Vl Lffi'l..lfll'tl~~~ L(;l'tlfJl~!Jfl'tl'l..l1tJl.jf L~'tl1"~~i~'l'Vlf'Vl1~n 1'llr!J'I..l~~~'I..l .. .. 
4. m'l~1 Lil'l..lm'l~r.r!Jl'l..lfllf~u LiI'I..lm'l~1Lil'l..lm'l~r.r!Jl'l..lin1iw.~'l~~n~~LflINm'l 

n~1~f;i'el T~~~~i:ifll~1~fl'l..l1~1'l..lmn11~r.rf.11'l..l~~;r'tlG'tl~L~mn'l..l ~~n~~~i~~~1Lil'l..lmT~r.r!J 
ti • ti 

1J1~vl1'1..li:itJ'l~fl1Jn1TW.1'I..ln 1n11~r.r!J~ 1nu1~'I!'tl!JU1~ U(;ln lJl1~n'l..l 'tl'tlnltJ \11'el1J1~vl1'1..l!J~hILflI!J .. . , 
Vh~1'1..liir.r!J~1ri'tl'l..l ~~,r'l..lLij'tl'l~~n~~vh~1'1..l~r.r!J1'l..l~~;r'tlL1'tl~L~mn'l..l 1"flI~1~h~~'tl'll~!JL\1~'tl 

~~n'l..lu~~n'l..l~'I..lnT~-vf~1J'lTt'!l'(;ltJtJ'l::fl~,f'!l'tl~LflINm'l "1 ut\'~ ~~~1~vh1"Ln~flI~1~i~~ij'tlh~1~ 

1'l..lmTvh~1'1..l~1'1..l~'I..l'!l'tl~~\11~'Vlmi!J"1 u~~!J~LiI'I..lm'lnT~~'I..l1"'l.JflI~1nT1'l..l\1'Il~!J~1'1..lvh~1'1..l~r.r!J 

1".t ~ ,
\1~1n'!l'l..l(;l1~'I..l~!J1J1!J'!l'el~\1'1..l~!J~1'1..l 
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" ~ -. ... I

2. n11~'11..:1U'V1 Lffi'l.lI"l~~Vi'J L(;I~T'JI'UJ~'tl'l.l 

3. n11~11..:1LLUU'V1~~~Ut)~HJfli~~'Vlt'V11..:1n11L1£J'I.l 

4. fl'J1~"'~1£J1"l~~-n'JL(;I~f"ll'J£J~~'I.l 

5. n11"'1tl1~~'V1fi1l1Vi'~..:IU'V1L1£J'I.lI"l~~-n'J L(;I~f"ll'J£J~~'I.l 

6. ..:I1'1.l'tj4'£J~ L~£J'J;r~..:InUU'V1 L1£J'I.lI"l'tl~-n'J L(;I'tlf"ll'J£J~'tl'l.l 

.. d'JI .. 
n,'l';lLfiI.,,::1IIL'Ui)1II'';I'!I, 

n1i'iLI"l'11~"fL~~"'1 ~~ n1:nl1L~1L~~"'1'tj'Jl1"nn",~n~(;I1~1uti..:l~~mu'I.l~'tl..:ltl~£J 1 

"'~"'l.hutl'tl£J 1 (;I1~~~1"l'J1 n11uti..:lL~~"'1~Vimm~LLti..:ll'lXu~fl~(;I~'I.ll",qj'lflL~£Jn'l.l~1~~~~~u 

thif~u1..:1ii'l~L~~1'lXijl"l'J1~~~L~~..:In'l.l ",1~Ll1'1.l~1L~~"'1(;1~'I.ll~I"l'J1~'tlL~~nvh'l~ ;r'tl~1~t]J 

~~hjl"l'J1ijn11~~'VI~'I.lL~~"'111'tl..:l",~n~(;I11'lX'I!'tl£Jfl..:l'ltl ( L~1'Jil6, 2528 : 105 ) 

n11'tjLI"l11~lfL~'tl"'1'J'i'Jl1 ~'tl n11A'~L~~m~~"'1'i'Jl1 L~'tllm~L~~"'1'tj'Jl1~L"'~1~~~ 

Ufl~~~'J1nr~q ~ LU'I.ln11'i LI"l11~lfLLfl~i..:l LI"l11~lfL~~"'1 L~'tl~~U1~11;r~'tl'l.l1 'I.lU'VI L1£J'I.l'!'I.l1 

( n~M2T'I.l~ , 2540 17 - 23) tl1~n~U~'J£J 

1. 1I~ULlI(;I",1'tl1"l'J1~~~\!1nrll~..:IL~~"'1'i'Jl1 LU'I.ln11~nM1~11'J~1I~ULlI(;I",1~L~~"'1'i'Jl1 

L~m;r'tl..:ln'l.l~ij'tl~1'l.lr;'h11"'fl1u 1 Lfl~ ufl~~111~u1~11;rL~~mt4~~nM1'!'I.lI"l'J1LU'I.l~111~1","] 

LLfl~~'I.l~2TUL~~U1~1LUffiU LV1£JU Ufl~A'~ L~~n Ld'tl"'1~ L"'~1~~~ 
~ ~, 

2. 1"l'J1~,miJf~..:IUfl~I"l'J1~~'I.l~2TUll~..:ILil~"'1'i'1 ~~ n11~~L~'tlmil'tl"'1'i'Jl1V1ijl"l'J1~.. 
L"'~1~~~ Ufl~ijniJf'tl..:l~1n~ q ~ b~l£JW~11n.11~m~HU~lI~..:I Ld~"'1ri~'I.lLU'I.l'a'l.l~U LL1n 

3. n114'l1lfl1~U''tl..:lLd'tl'''1'i'Jl1 ~'tl L~'tl"'1'i'Jl1 fl'J1~f ",1'tltl1~~Un1nU~~..:I~1~1n 

~~..:I 'ltl~..:I~1U~1~ 'l,,] LU'I.l~ L;r11~1I~..:I~fu'l~ ",ffi L;r11~ 'l~~tl1..:1mnfl1U1n ~..:1~~..:Itlnilli(;l1~ ~~'I.l 'l, 

1'l.ln11L;r11~L~'tl"'1'i'Jl1 ~..:Id 

3.1 Ld'tl",1'i'Jl1 ",1~tl1~~Un11nr ~'tl..:l\lntl'tl£J "'~LL£JmU'I.l~'J'I.l1 'l~ bI1lU~~L1£J'I.l 

~~..:I L;r11~ L~'tl"'1 U~fl~~'J'I.l'!'I.l 
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3.2 L~~'VI1'i"ll1 'VI1~U1:::~lJn11nr~tJ~tJLL~'J,r'l.l ~~-:JL1tJ-:J~1;lJ~tJ1-:JL'VItJ1:::tUJ ~-:J 

~1,,(i~'VItfnU~lJ~'t~~-:Jd ~~ 

3.2.1 ~tl'l.l"1n~1tJ'tU'VI1tJ1n 

3.2.2 ~~'I.l"1n~-:J~LLl:H~'I.l~1tJLtI'I.li'l.l'tu~i'l.lU1:::n~lJ'VI~1tJ1 fl'J'I.l~tJ1-:JtJ1n 

3.2.3 ~~'I.l"1n~-:J~WlJL~'I.lvi''J1 'tU'tU~~-:JL'YlW1:::Yhfll1f 'VI1~'tU'VI1L'VIl9JI:J~ 

3.2.4 ~~'I.l"1n~-:J~iLL~'J'tU~~-:J~ti-:JhJi 

3.2.5 ~~'I.l"1n~-:J~~~1n~ 'tu~~-:J~~~'tn~1 

3.2.6 ~~'I.l"1n~-:J~ijVlN-n~L"'I.l 'tU~~-:J2JL'I.l.n1W 

3.2.7 ~~'I.l1~dj'l.l'tU~12Jfi'n2J"lI1~"lI~-:JL~n 

3.2.8 ~~'I.l1~eJL1tJ'I.lL1tJ'I.l1i:~tJ~1'1.lU1:::~1V1tf2Ja-~~-:J~1.. .. 

If .. ... " I

n'l"ift 'l101i'UYI L"i!lUfI'il2J'W,) Ll'I'iI"i"JI') !Ift'ilU 
., ., 

n11~ 11-:JlJVI L1tJ'I.lR~ 2J~'J LI?I~ f,i'JtJ~~'I.l'Il~-:J rfj4'tJ ij~1 ~1Joi'l.lV1~'I.l~-:J1Jl~'tuil 
., ., ., 

1. n11'iLR11:::~'VItfn~~111tJ'i"ll1'V11tlLi1~'VI1'i"ll1 LLu-:Joi'l.l~~'I.l't~rA'-:Jil 

n) p; n1f1L~tl'VI1'i"ll1'V11~ L~~'VI1 L~~'VI1'i"ll1~'J;r~L~tl-:J-:J1'1.l'i4'tJ"lI~-:Jr(i4'tJ 1?112J 

'VItfn~~11:::rA'lJm[lJ[lJ11?11 ~1'11'i flI'Jn112JfJ~~ 1'V1n11 ~ LtI~~~'I.l~2J'VI1'iVltJ1trtJ LVIRL'I.lL~~11"l1 

2J-:JR~W1:::'I.lR1 Rn.I:::'ifll'Jn1mfll1~~f 
., , 

"lI} 'i LR11:::lfrj~QU1:::~-:Jffn11~~'I.l 1'1.lLi1~'VI1'i"ll1~12J~'J;r~Lffi-:J-:J1'1.l'i4'tJ"lI~-:J 

r(i4'tJ ~1'1.lf'l'J12Ji ( Knowledge ) ~~1 Lij'l.lLL~'Jil12J1 LLU-:JlJVI L1tJ'I.lLL~:::L;JtJ'I.lrj~QU1:::~-:Jffn11~~'I.l 
-. .. J' J'" ... .. .." __.....0:=11 

R) 'J LR11:::'V1 L'I.l~'VI1LWtl L~~m 'I.l~'VI11'V1L 'VI2J1:::~2JnlJ'J~QU1:::~-:JR ~'JtJ'J1m11 

4'~ L1tJ-:J~1~lJ L~~'VI11~~N~12Jrj~Qu1:::~-:JffL;-:JW'l&l n112J 
., ., 

" ... "''-1 ....... .c=III_ ......
 

2. n11~11-:J"J;! ~lJVI L1tJ'I.lR~2JW'J L~~1"lI'JtJ~~'I.l "lI~-:J ~'J"tJ2J"lI'I.lI?I~'I.l~-:J'I.l 

n) L~m2JL~~'VI1lJVliffi'l.l ~12J~'J;r~~-:J"lItl-:JWi4'tJ.. .,
 
'II) il1rj~QU1:::~-:JffL;-:JW'l&ln112JLL~:::Li1~'VI1
 

., 
Liltl'VI1~tln Lil'l.l~'J;r~tJ~tJ 1 

o..r ... 0" "... 0 " ...
R) 'I.l1 L'I.l~'VI1lJVI L1tJ'I.l2J1V11lJVI L1~-:J (Scrip) ~'JtJ~n1fn.l:::R1lJ'ntJ1tJ~'JtJ~n1f1 

-:J) 1!~~ri1tJ'Yi1~~LtlL~~4'~'Yi1LtI'I.l'~lJVlL1tJ'I.lRtl2J~'JL~~f,i'JtJ~~'I.l ri1tJ'Yi1~12J 

,,) ~ri1tJ'Yi1~~L~ L1tJ'I.lfl~2J~'JLI?I~f~-:Jr(i4'tJLtI'I.l~4'~~1-:J1~~1Lil'l.ln11'Yi1lJVI

,j'JtJ ~~'I.l"lltl-:J Wi4'tJ il1~ ~L~~ 01 tJ'Yi1 LL~'J'tu ~1 Lil'l.ln11~ 11-:JLU 1LLn12JlJVI L1tJ'I.lfl~2J~'J L~~foJl 'JtJ~~'I.l.. 
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'tl) ibU'VlLffi'Uf'ltltJ~'lLUltl~ih!Jt'ltl'U~t'lhHt'lr..LffiuffimL~'lhJ1~~L~m"ll1'1.J 

~h'U~tl ~1'U'l'U 2 'Vh'U U1~~t'ltlULL~'l1JflJ1Jt,:mri1.'YJ(;J1tJ~1LL'U::'ll1 

"II) '1111u1~~L~m"ll1qj~1'UL~fl111 LLft::~1'Un11~ft(;J~fln1'1t'ltl'U u1::Li'h.lf'JnMl1l'l 

1J'Vl L1!J'Uf'ltltJ~'l L(;J'E) fD'l!J t'lfl'U~ Wi;.lJ'U1 

~~11n.l1(;J1tJLnn.l.,rn1nh::Li'j'U(;J1tJf'l'l1tJf;""L~'U'YJfl-:l~L~m"ll1CY 

1~fu(;J1tJ 
... 

LL'U'l'Vl1-:l'lltl-:l LUt'll1 ( Best) ~-:lU (Best. 1983 : 179 - 187 ) 
, ... 

f'l1 L'tlft!J 

...
4.50 - 5.00	 I1ltJ1n 

3.50 - 4.49
 

2.50- 3.49 1-D't~
 

1.50 - 2.49	 f'l'lnJfuUl-:l 

1.00 -	 1.49 1.rwl~ 

~ t'ltJ\j1nrLL~'lluHLfi1J'!ftl~ft~1-:l~ 1n 
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ClII .... .. I 

UVl L~tJUfll'il~'t'l,) L(;J'il1"Jl')tJ~'ilU 

U1LUL;nUn~~~,)'ilri1~• 

.... 
1l1"'rI 1 

.,. ilV ~ J .. 
m~it-n.:lLL\J\J'rI r;tit'il\J';) r;t~fil't J.I 'l'rl fi'rl1.:1 m'1L'1!1U 

n1~~11~UUUVl~~'ilU1'~f.J~tf~~VlfVl1~m~~tJU ij~1~uiu(;J'ilU~~~ 
.oCt, .. J' ev"'" .oIIlt._ a-._ I I

') Lfll~1 :;'lnU'il~1 (;J1~~,)"lI'il L~'il~~1U')'UI"ll'il~f.J,)"ItJU(;J~:;Vl1U.. 
2 1jLfl111:;i1'(;JtlU~:;~~~L~~'t'l~~m~~'ll'il~L~'il~1~~~~~ 

3 Mmn toi111 U~:;L'iln~11Lrlm nun111'l'l U~:;n1W1:;Li1uf.J~n11Amn L~tl L;Liluuu')Vl1~ 
" .1': d.,

n11~n~'1Itl~tlu LL~::L"lItJU"lltl~tlU 

... ..l J; ~.I .. ~ ....

4 ~n~UUUVl~MIUVlMtlUfll~~LU'fl~1LL~:;')(;Jtlu1:;~~fl1L'1I~'t'l~(;Jn11~
 

5. U1LLU1JVl~~tl1J~~11~;UL~~L~tJ'J'll1'lJ~hUL~tl~141U,)U 1 vhu (;J1,)"I~tlUU~:; 

ufuUl~uri1"l1 L~t1Lm~;t1~t1~ijfll,)1~L~tJ~j;JN(;J1~L~tl~1U~:;~1U~U1 ~ijf.J~J;itln111j4'tJ 
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6. il1UUU'Yl~~tlU ~1lA'tJfutJl.:Juri1.'!ILLt\''l1tJ'Ylc;lfltl.:J (Tryout) nU,rn~n'fn1::"'U 

mt1jt1j11,i1 ~Ltlc;l~tl'W n.l 1-I'VI1'i'YltJ1~m'YlPlt'Wtfl~n'JI~NPlfl~1::'WPl:i' 1'W11f'lL1tJ'W~ 1 tI .
 
m:i'An'fn 2548 ~1'W'l'WtJ1::1-I1n.l 26 Pl'W L~tlijLf'l:i'1::~'VI1~1Pl'l11-1tJ1n~1tJ ( Level of 

Difficult) Ufl::~1't'i1'W1~~1U'Wn (Discrimination Power) tc;ltJ~tlLnn.lorl~~1:i'n.l1~.:Jd l~ 
" 

.ntl~tlUil~1Pl'l11-1tJ1n~1tJ ( P) tltJ1::'VI~1.:J 0.2 - 0.8 ufl::il~1't'i1'W1~"'1LL'Wn (D) ~.:JLLI?1.. 
0.20 ~'W'ltJ ufl::m1'VI1t:ln.lfl1~'tl.:JLLUU'Yl~~tlU~.:J~UU n~1-Ifj4'tJ'VI1~1 f'l'l11-1L~tl,r'W'tl.:J 

UUU'YlVl~tlU (Reliability )tVltJH~In:i' fJLVltlf rn1fi'W (Kuder Richardson Formular 20 ) 

( ~'l'WUfl::t1.:Jf'ln.l1 , 2538 : 198 ) Ldtl1rX~1f'l'l11-1L~tl,r'WUfl'lil11-11~1Lil'Wm:i'L~tln;rtl~tlU~~1'W 

Lnn.lorl~.:Jn~1'l ufl::il11-11'V11 ~1 f'l'l11-1 L~tl,r'Wtln f'lf.:J Ldtl1lA'~1 Pl'l11-1L~tl~'WVl11-1~ ~tl.:Jm:i'LLfl'l 

~.:Jil1.ntl~tlU'1!Vld'ltJloifnun~1-It?T'ltltJ1.:J tVltJuti.:J;rtl~tlUtltlmu'W 2 '1!VI '1!VlU:i'nU'LU'WUUU'YlVl~tl1J 
, "" 

rltl'WL1tJ'WLLfl::'1!VlVi~tl.:JLU'WUUU'Yl VI~tlU'VI~.:J L1tJ'W tVltJf'I:i'tlUPlq1-l Liltl'VI1t)rn'ltJ :r::~.:JPlvT.:J'VI1-IVi Ufl'l 

..I I I'"o ..............
 

'W1 UUU'Yl VI~tlU'1!VI'Yl~tl.:J1-I1'V11Pl1 Pl'l11-1 L'lltl1-l'WtlnfllN 

... ... 
"'11~ "UI1f1,.i1~'"'1 LPliI'1'1l '1 fI" iI \A 

f'ltl1-l~'l LlJItlf1l'ltJ~tl'W 'VI1-I1tJn.:J ~tlm:i'L1tJ'Wmffitl'W'Yl1.:JPltl1-lfi'l LlntlfltJ UUU'VIrt.:J ~.:Jloif 

Pl'l11-1~11-111Cl'tl.:JPltl1-l~'lLlJItlfl.'Wm:i'~1L~'Wtl~tltJ:i'::~1-I 1rXuri .ntlPl'l11-1 fn~ti.:J nn~~n 

UtJ'I.l1Ji1 nn~ fl1~Lfll~tl'W1'V1'l ~~vTl'I,rLLfl::L~tJ.:J L~tl,htJ'Yltl~ L~tl'VI1U'Yl L1tJ'W'VI1tltl.:JPlf'l'l11-1f 

l'W~m~tn.l::~ ulnnI?11.:Jn'Wtltln1tJ ;'Wtl~nUfi111-1'll1~Ufl::tPlN~11.:J1ftl.:JL~tl'VI1 ilLih'VI1-l1tJ t\ltl 

m 1H11-l1~.:J flltl1-lfi'l Llntlf1l'ltJ~tl'W~~.:J ~ ~Pl'l11-1~'W h'!ltl.:J ~L1tJ'W Ufl ::~tl.:Jm 1m::~'W~L1tJ'Wl~Ln VI 

Pl'l11-1 ~tl.:JtltJ1 n L1tJ'Wl 'll'ltJl~~ LttJ'W~ L1tJ'Wtitl'W~11-111Cl H'L'lfl1'Wtln L'lfl1 L1tJ'Wl'Wm:i''tJn ~'WvTmt:: 

Ufl:: L~1-1 L~1-If'l'l11-1i L~tl~~::tJfutJl.:Jm:i'LttJ'W,tl.:JIn'Wl~vT'W~L1tJ'W~'W1rX ~.:J,r'W~~tl'W~.:J~11-11:i'Cl 

il1 f'ltl1-l~'lLlntlf1l'ltJ~tl'W11Jl.n'll'ltJl'Wm 1~tl'WL~11-1 'VI1tl~tl'W'Ylu'Yl'l'Wmffitl'WtJ n ~l'W~'WL1tJ'W1lA' 

tVltJ~ ~~tl'W'W"'1 Li1'W~tl.:J L~m'Jfl11'Wm:i'~tl'W~1nu ~L1tJ'W~ 1n11-112JvT'W 'VI1tl4'c;]m1~tl'WL~1-I L~1-I 

~L1tJ'W~11-11 :i'Clil1 flltl1-l~'l Lrntl f1l'JtJ~tl'W1tJU1. 'Wm:i'L1tJ'WJi'ltJ In'WLtl.:J1'WL'l fl1 LLfl::~ Cl1'WViiD.:J ~L1tJ'W 

... 1 l"~ .,..." ., ... 1"'" ..., 
~::VI'Jn ~11-11:i'm1tJ'W 'WL'lfl1 VlrHVI'YllJltl.:Jm:i' ~11-11:i'Cl'Yl~::'J.:J ~~L1tJ'W ( Motivated) 'Yl~:: 

LttJ'WUfl::~~n~'W1'W1tJnum:i'L1tJ'Wln11-1U'W'ljiiVl'tl.:Jm1L1tJ'Wi1'WU~,U'W~L1tJn~1.. Learning is 

Fun .. ~.:J'VI1-I1tJn.:J m:i'L1tJ'WfLU'W~.:J~~n (Cl'Wtl1-l~1, 2541 : 7 - 12 ) 
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n1"""1t1~i,,61l1'W"ll'il~1.J"L;!IUA'ilJJ~'JLPl'il~'J!I"'ilU 

mfi LPln::~'VI1'1..h::~Vlfi1l1~'JI'el'l1JVI ~{i~~H1'L.\mfl.11LW'L.\Pl'el2-Jfjr;) LI1I'elfWr;)t1~'el'L.\ 

'l..h::ftVlfi1l1~'JI'el'l1JVlLW'L.\Pl'el2-Jfjr;)LPI'elfrlr;)t1~'el'L.\ Lc;ltlH~PI'l ( L~1r;)rllfJ, 2528 : 284 ) 

= + 

P - M 1 P 

I:Jft'JI'el'lPl::LL'L.\'L.\L"il~m1nm'l~'el1Jri'fl'L.\mn1t1'L.\ (Pre - test ) 

.J "' .... = I:Jft'JI'el'lPl::LL'L.\'L.\L"ilfttl"i1nm'l~'el1J'VIft'lm:i'LW'L.\ ( Post - test) 

P = Pl::LL'L.\'L.\L~2-J'JI'el'l4f'elVlc;l~'fl1J 

~1'J1'el'l~[;l'l1~r;)'L.\~1~"i1n~PI'l;i "i::i:i~1'l::'VI~1'1 0-2 tl1~1~'VI1'el'eln2-J11~i:i~12-J1nn~1 
0

1 ii'el~1 1JVlL5-t1'L.\Pl'el2-Jfjr;)LPI'elflr'L.\1~Lnf.U,,]2-J1j;J'lS1'L.\ 

... .., ...... .,..,... ... 4-J 
~1U'J~l!l"Ln!l'J"ll'il~n1.J1.J" L"i!lU A'il JJ'W'J LPl'il"i"D'J!I"'ilU 

m'lP1mi11'L.\ulii,u'L.\*~'IL~12-J~L5-t1'L.\1,",i:iPlr;)12-Ji1'L.\Ld'el'VI1'i'JI1vi1'11 'W~1"i::Li:lwnn 

m"i1'lfJ~~'el'L.\Lc;ltlj;JN 'VI1'fl1ii1nm'lLL~r;)'I'VI1Plr;)12-Jf~r;)t1j;J'L.\L'el'l ~'Im'li:ia'fln1'lL1t1'L.\m'l~'el'L.\~ 

'l.h~'L.\11ii L~'flIii::i:l1L~'L.\'el L~'el'VI1 vi1'1 1 "r'L.\Iii::'1lr;)t1~'I~c;lPlr;)12-J~'L.\11ii'JI'fl'l~L1t1'L.\ 1'L.\m'l~'L.\Plti1'V11 
I " "" .... I 

Plr;)12-JlLfj2-J L~2-J LLft::'1l r;) til'"'~ LW'L.\L4f11"i1'L.\ Lil'el'VI1'i'JI1tr'L.\M'L.\ ~'Itr'L.\~'Ii:im'lib LVI PlL'L.\Lft~2-J11;rL~'el 

~1.il'L.\1a'elm'lL1t1'L.\m'l~'el'L.\ L~2-J2-J1n~'L.\ 1'L.\UIii'U'L.\Plr;)12-JLIii1tlJri1r;)'VIt!1V11'1LVlPlL'L.\Lft~ vhl~ 

~12-J1'lfl~c;l[;]'el,j1r;)~1'ln'L.\1~LLVl1JVln'VI'L.\VlmL'I.i'l1'L.\Lftn i:imnh::~1if~c;l~'L.\'PltJnrf.U~'el~1'lLLft::~'I 
" q ~ "'If 

ti1'L.\r;)t1Plr;)12-J~::c;lr;)nl'L.\~l'1tJ'l::~1f'L.\ 'L.\'eln"i1n;iLL~r;)6'1i:im'ltJ'l::~1i!~c;l~'L.\a'elm'lP1mi11'VItJ 1 

'el'eln~Yi''el'lPlft1l'l2-J1n2-J1t1 Ll'lm"il~1::'elti1'1~'1 R'el .. fII'el2-Jfjr;)LPltlf" LLft::l~i:imru1P1'el2-Jfjr;)Lj;J'elf 

2-J11;rL~'elm'lP1n1i1n'L.\'elti1'1LLvd'VIft1t1 ( n'l2-Jm'lP1n1i1'L.\tlnLNLW'L.\ , 2541 : 2 ) PI'el2-Jfjr;)LI'1'elf 

~tl12-J11;r~1'L.\m'lL1tJ'L.\m'l~'el'L.\ (Computer- Based Instruction) ~12-J1'lflLL'I..i'ltl'elnl~Li:l'L.\ 2 

tJ'l::L1lVll'VIqj 1 l~LLri PI'fl2-Jfjr;)LPI'elfWr;)t1~'fl'L.\ (Computer - Assisted Instrution: CAl) LLft:: 
, 

PI'el2-Jfjr;)L[;l'elfrlr;)t14'c;lm'lL1t1'L.\m'l~tl'L.\ (Computer - Managed Instuction : CMI ) ~'I"'::LL'I..i'l 

j;J12-JinMf.U::m'ltl11tJl;{l'L.\n"'n'l'l2-J'JI'el'lm'lLm'L.\m'l~'el'L.\~'I'VI2-Jc;l ( n~M~'L.\~ ,2536 : 136 ) 

~1 (1'1 (2547) 1~~11'1LLft::'VI1tJ'l::ftVlfi1l1~ 1JVlLm'L.\fII'el2-Jfjr;) LPI'elfWr;)t1t'l'el'L.\G'el'lm'l1Jn 

tJ51J~i1J c;l'eln~~1'L.\~r;)t1il'el n~2-J~r;)tlti1'1LiI'L.\trnP1n1i1 LLI:J'L.\n LVI PlilPl'fJI'1~1'V1nr'l2-J 'l::~1J 

tJ'l::mAiltluPI'l'i'JI1'~i'L.\~'I ~mU'L.\LVIPIL'L.\LftU'l1'J12-J'IPlft 'iVltl1 L'JIlJI~'l::'L.\PI'lL'VIil'el I:Jftm'l'i4't1 

tJ'l1n!J~1 tJ'l::~Vlfi1l1~'JI'el'l1JVI L1t1'L.\f'l'el2-Jfjr;) Ll'1tlfWr;)t1~'el'L.\ ~'I m'l1JntJ51J~i1Jl'ltln~~1'L.\~r;)t1 
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ij'fl 1~Lnru."F1'-J1(;11.31'L.l 90/90 LLfl:;lUr..:J"t1nL1t1'L.l~'ltlU't'IL1t1'L.lf'l'fl'-JVl'lL(;I'flf,l'ltl~'fl'L.l trn~mt1 
" ..... ,II _ 4 I q..... 0 IV , __ ......... 

'-Jf'l'l1'-JlLW'-J'D'L.l'fltl1..:J'-J'L.ltl~1f'lqj't'l1..:J~rl(;l't'l1:;I'lU0.05 

~1(1..:J (2547) 1~~11..:JLLfl:;l-I11.h:;~'t'Ifi1l1W U't'IL1t1'L.lf'l'fl'-JVl'l L(;I'flf,l'ltl~'fl'L.lc;.'fl..:Jn11'tln 

tJlj~n11nfl..:J..:J1'L.l.f'L.l~'L.l.31'L.l n~'-JLJ1'l'flth..:JLiI'L.ltrn~m~1LLCJ'L.lnL't'If'lilf'l~(;I~1l-1n11'-J 1:;~U 
" tJ1:;n1f'lilmJj;]1ij'D1;1w-n'L.l~..:J ~'l11J'L.lL't'If'lt'L.ltfltJ11'D'-J..:Jf'lfl 'i't'ltl1L'D(;IW1::'L.lf'lnl-lU'fl CJflmfi4't1 

tJ11n!l~1 tJ1::~'t'Ifi1l1W'D'fl..:JU't'IL1tJ'L.lf'l'fl'-JVl'l L(;I'flf,l'lU~'fl'L.l c;.'fl..:J n11'tlmJlju'1lmmfl..:J..:J1'L.l.f'L.l 

~'L.l~1'L.l1~Lnru."F1'-J1j;]1j1'L.l 90 / 90 LLfl:;l-I~..:J"t1nL1U'L.l~'lUU't'IL1U'L.lf'l'fl'-JVl'l L(;I'flf,l'lU~'fl'L.l 

trn~m~t1iJf'l'l1'-JiL~'-J~'L.l'flth..:JiJtrU~1~qj't'l1..:J~ii~~1:;~U 0.05 

VlL'Dj (2547) 1~~11..:JLLfl::l-I1tJ1:;~'t'Ifi1l1W U't'I L1t1'L.lf'l'fl'-JVl'l Lj;]'flf,l'lU~'fl'L.l~..:Jn111Jn 

tJlju'1ln1n'lI'l~'flU1'~~L'L.l't'l1..:Jijf'l'ln11'-J n~'-Ji'l'flth..:JLiI'L.ltrn~mt11:;~UtJ1:;n1f'lilmJ(;Ifi'D1;lW 

" -n'L.l~..:J ~ r:l11J'L.lL't'If'l t'L.ltfltJn'll'-J..:J f'lfl 'i't'ltl1 L'D (;IW1:;'L.lf'l1Ll-1U'fl CJfl m1'i4'UtJ11n!l~1tJ1d~'t'Ifi1l1W 

'D'fl..:JU't'I L1U'L.lf'l'fl'-JVl'l L(;I'flf,l'lU~'fl'L.l ~'fl..:J n111JntJlju'1ln1n'lI'l~'flu1'~~ L'L.l't'l1..:Jiif'l'ln11'-J 1~ Lnru."F1 

'-J1(;11j1'L.l 90/90 LLfl:;l-I~..:J"1nL1U'L.l~'ltlU't'IL1tJ'L.lf'l'fl'-JVl'lWl'flf,l'lU~'fl'L.ltrn~mi1iJf'l'l1'-JiL~'-J~'L.l 
, 

I ..... .., 0 .... __ ""=l1lI Go' 

'fltl1..:J'-J'L.lU~1f'lqj't'l1..:J~I:l(;l't'l1:;~U 0.05 

Vi'L.ln1 ( 2547 ) 1~~11..:J LLfl:;l-I1tJ1:;~'t'Ifill1W U't'I L1U'L.lf'l'fl'-JVl'l L(;I'flf,l'lU~'fl'L.l~..:J1Jn 

tJljU'1lL'L.l..:J1'L.lii"Jl1tfll-l::ii't'ltl1 n~'-JLJ1'l'flth..:JLiI'L.ltrn~n'rt1 1::~UtJ1:;mf'lilmJ(;I1ij"Jl1;lWi'L.l~..:J 

~m1T'L.lL't'I f'l t'L.ltfltJ11"Jl'-J..:Jf'lfl ii't'ltl1L'D(;IW1:;'L.lf'lnl-lU'fl CJfln11ii4'utJ11n!l~1tJ1:;~'t'Ifi1l1WlI'fl..:J 

U't'IL1tJ'L.lI'I'fl'-JVl'lL(;I'flf,l'lU~'fl'L.l c;.'fl..:J 1JntJlju'1lL'L.l..:J1'L.lii"Jl1tfll-l::'i't'ltl1 1~Lnru."F1'-J1(;11j1'L.l 90/90 
, " 

LLfl:;l-I ~..:J"t1 n Lffi'L.l~'lUU't'l L1tJ'L.lf'l'fl'-JVl'l L(;I'flf,l'lU~'fl'L.l trn~mi1iJf'l'l1'-J ZLVl'-J;'L.l'flth..:JiJtru~ 1 ~qj't'l1..:J 
, 

~f1~vh:;~u 0.05 
, 

'4'lJti11'-J ( 2547 ) 1~~h..:JLLfl:;l-I1tJ1::~'t'Ifi1l1W U't'IL1t1'L.lf'l'fl'-JVl'l L(;I'flf,l'lU~'fl'L.l(ffi..:J 

" 1JntJlju~L'L.l..:J1'L.l ..:J1'L.lUJ n~'-JLJ1'l'flth..:JLiI'L.ltrn~ntt1 1:;~utJ1:;mf'liltl1T(;I1ii"Jl1;lw-n'L.l~..:J ~mu'L.l 

L't'I f'l t'L.ltfltJn"Jl'-J..:J f'lfl ii't'ltl1L'D(;IW1::'L.lf'l1Ll-1U'fl CJfln11'i4'utJ11n!l~1tJ1:;~'t'Ifi1l1W'D'fl..:JU't'l L1U'L.l 

f'l'fl'-JVl'lLj;]'flf,l'ltl~'fl'L.l ~..:J1JntJlju~L'L.l..:J1'L.l..:J1'L.l1~ 1~Lnru."F1'-J1(;11j1'L.l 90/90 LLfl:;l-I~..:J"t1n 

L1U'L.l~'ltlU't'IL1u'L.lf'l'fl'-JVl'l L(;I'flf,l'lU~ 'fl'L.l trn~ nM1iJ f'l'l1'-J iL~'-J;'L.l'flth..:JiJtru~1 ~'lJ't'I1..:J~ ii~~1::~U 

0.05 

~..:J,rLLn'l ( 2547 ) 1~~11..:J LLfl:;l-I1tJ1:;~'t'Ifill1W U't'IL1u'L.lf'l'fl'-JVl'l L(;I'flfrl'lU~'fl'L.lL~'fl..:J 

n11'tlntJlju~..:J1'L.lU'L.lLf'l~'fl..:Jnfl..:Jt1(;1t'L.l'-J~ n~'-JLJ1'l'flth..:JLlj'L.ltrn~n'rt1 1::~UtJ1:;n1f'liltlu(;lfi"Jl1;lVi 

i'L.l~..:J ~m1T'L.lL't'If'l t'L.ltfltJn"Jl'-J..:Jf'lfl ii't'ltl1LlI(;IW1:;'L.lf'l1Ll-1U'fl CJfln11ii4'utJrm!l~1tJ1::~'t'Ifill1W 

lI'fl..:JU't'I L1u'L.lf'l'fl'-JVl'l L(;I'flf,l'lU ~'fl'L.l c;.'fl..:J n111J ntJlj~..:J1U'L.lLf'li'fl..:Jn ~t1(;It ~~ 1~Ln ru."F1'-J1 (;I1j1'L.l 
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, 
~ 0 ~ ~_~ ~ 

'l.lfl~1fltlJ'VI1-:J~t'lj;)'VI1::~U 0.05 
, 

f'ltJ~'l.lfi ( 2547 ) 1~~11-:Ju~::M11.h::~'VIfiJl1'Yi U'VI L1fJ'l.lfltmW'J Lj;)tlf1l'Jflt'ltl'l.lLrtJ-:J 

nTt'tlmJljUii-:J1'l.lU'l.lLflitl-:Jn ~rrrj;)L'l.l~ nqtJ ~'JtlEl1-:J LtI'l.ltJn ~ m~1 't::iu1.J1::mfllilmrj;)'t'i'lI1;1'Yi 

i'l.l~-:J ~ mU'l.lL'VIflL'l.lLflU't1''li'Nflfl 'i'VIfJ1 L'lI j;)'Yi1::'l.lfl'tLMiltl ~flm't'i(fl1.J't1n!J~11.J't::~'VItiJl1'Yi 

'lItl-:JU'VI L1fl'l.lfltltJvh Lj;)tlf1l'Jflfltl'l.l d-'fl-:Jm't'tln1.Jljmi-:J1U'l.lLflitJ-:Jn~rrrj;)L'l.l,m 1~Lnn.l"PltJ1 j;)'j'~1'l.l 

90 / 90 U~::Mfl-:J"'1n L1fl 'l.lrJf'J flU 'VI bW'l.lfltltJW'J Lj;)tlf1l'Jfl'6'ltl'l.l tJn~n1=t1iJfl'J1tJlL~tJ~'l.ltlth-:JsJ . 
~ 0 ~ _~~ ~ 

'l.lflfl1fltlJ'VI1-:Jflt'l j;)'VI1::~lJ 0.01 

1.J'j'::Lfl1~ (2547) l~fl11~u~::l-n1.J't::~'VItiJl1'I' lJ'VIL1fJ'l.lfltltJW'lLf;ltlfrl'Jflfltl'l.l ~tl-:Jm'j' 

t'ltl ~1.J 't::n'fllJatJ~~~1~'l.lL;tl L'Yifl~ Lf'IitJ~fl'l.l~~ L"lI~ n~tJ ~'JtlEl1 ~ d:l'l.ltJn~ n1=t1 ~ilJ1.J 't::mflIilflUj;)'t 

'i'll1~'Yii'l.l~~ flmU'l.lL'VI flL'l.lLflU't1'l1tJ-:Jf'lfl 'i'VIfl'l L'lI j;)V1't::'l.lfl1LMUtl ~M1'j''i(fl1.J't1n!J~1 
_ -=I _ .. dI "-=I~""X_.=tI 

1.J 't::~'VIfiJl1'Yi'lltl-:JU'VI Lffi 'l.lfltl tJ'Yi'J Lj;)tl fJI'Jflfltl'l.l Lffi-:Jm 'tt'ltl ~1.J 't::ntluiJtJ'T.l~'l.l1tJ'l.lL'lItl L'Yifl-:J Lfl'ttl-:J 
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~ ~ , 
1um~'YJ~~'fl-:Jf'lf-:Ji'lLtlumii(m;,n'l~~'fl-:J (Experimental Research ) L~'fl'-'1 

... ///III _.. .J .... J' _ .. ..r q ~ 

tl~~~'YJ fi111'VitJ'YJ L~tJUf'ltl ~'Vi'J LV1'fln'JtJt'l'flu'YJ tU1-:J'lIU LL~ ~'J Ll')~1 ~'-' J:J~ it~ ~'YJfi'YJ1-:Jm~L~tJU'-'~-:J"'1 n 

LrtJU~'JtJtJ'YJ L1fJUf'ltl~W'J LVltln'JfJt'ltlU 1ULd'fl'-'1 ~-:J m1,t'huflh1~tf'l1ijLVltlf!JU1~ 0.01 ~.~. 
, 

........ 4 _ ... lVq 
~
 

'Il-:J~l1fJ~~L'flfJ~n1~'J"'fJ~-:JU 

1. ~~LumJ'im(fJ~1; 

2. n~~~'Jtlth-:J 

3. Lf'litl-:J~tl~1.num'1'i4'tJ 
o _ " .... 

4. m'1~1LUUm'1'YJ~~tl-:JLLfl~LntJ1'JtJ:r'J~'lItl\j~ 

5. m'1'i1r\:r1~\.Hitl~~LL~~t'lil~~1.num~'iLf'l:r1~\.f;rtl\j~ 

~ ~ 

mii(fJf'lf-:Jil1;LLtJtJLLJ:Jum'1'i(m;-:J'YJ~~tl-:J(Experimental Research) t~fJ1;LLtJ1J 
, , 

.lClf4 t IV I .... I a I ... cv .. 

LLJ:Jun 1'1'YJ ~ fltl-:J'YJ ~ n~~ LJl'J tltJ 1-:J'-'U-:J n~ ~ 'YJ1m~'YJ ~t'l'fltJ n'flULL~ ~'YJ ~t'ltltJ'-' fl-:J m~" fl'fl-:J'YJU'YJ 

( One - GroupPretest - Pasttest Design) iJztlLLtJtJi-:JVl111-:J~ 1 

, .... 
t'l'fltJntlUL1tJU m'1'YJ"~tl-:J t'ltltJ'-'6-:J L1fJU 

T 1 X T2 

Ld'fl X ~'fl m~LrfJU~'JfJtJ'YJL1fJUf'l'fI~W'JLV1tln'JfJt'ltlU 

T 1 ~'fl f'l~LLUUt'ltltJritlUL1tJU 
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1. 1..11::'11101 ~tl 'l!nAn'tt11::~UmC\Jqpj;j'1 t'l1"111"1'!l1,h'l~(;It'l1'"01nJ~Lij~t'ltll.l n.l 

~ln"1V1l11~tJ LVIfilt l.ltfltl11'!l~N filflln::l.lfil1 

2. mi~lJ1')tltl1'1~L;nl.lm1"14'tJfil¥'I~ Lill.l'l!nAn'tt1'1!nAn'tt11::~um'1J'lJ1(;11 t'l1"111 

"1fl1')m1~~(;It'l1'\.m11 il.lU~ 1 1tlU]Jn~ ~,.n"1V1l11~tJLVlfiltl.ltfltl11'!l~'Ifilfl'Vf1::l.lf'l1 ~fl'lVl::LiJtJl.l 

L'ffil.lLl.l"1'!l1,"'1tlLdtl'\.ni)'II1l1INtlU,x');tl'l1l.l'il4'tJ"IItl'lrn4'tJ LWl1filL1tJl.l~ 1 Um1An'tt1 2549 
" ., , 

t~U~::Y11 m1~~ ~')tlth'l LLUU L"I1::~'I~ 1l.l,)l.l'l!n~n'tt1"''I~tl'l Ll~tl'll1~ 1V1 ~fltl'l LLfl::HuVI L1tJl.l 
, 

oCIl	 ". I .. .... ..." ..... .., 

f'I'fl~'Yi,)L(;Itl1'll ,)tJt'ltll.l"ll'l~'fl1~ 11tJ~t'ltll.lLLfl::~ ')~ tJ f'I,)U"~ 

"	 .... -. ... I

1. m1t'lTl'lUVlL1tJl.lf'ltl~'Vf,) LlJItl1'll')tJt'ltll.l 

1.1	 m1i)Lf'l11::'I.f,"~n~lJI1TltJ"1'!l1,"1tlL~'fl,"1"1'!l1 m11Jn~l.l~1l.lVl1'1i)flI')m1~ 

n) ~m~t1L~tl,"1ii'!l1(;11~~,);tlGtl'l'l1l.lii4'tJ (;I1~,"~n~(;IM'1J'1J1(;11 t'l1"111 

,h'l~(;It'l1,"n11~ ~ LtI~t'ltll.l~~,"1iiVlll1~tJLVlf'I t l.ltfltl11'!l~'If'lfl'Vf1::l.lf'l1 

"II) i)Lf'l11::'I.f'5"11I~t11::t'l'l"'m1t'ltll.l Ll.lLdtl,"1ii'!l1(;11~,x,);tl~'I'I1l.lii4'tJ ~1l.l 

f'I,)1~i ( Knowledge) ~"'1Lill.l t~tJL~~L~tJ,)'!l1'1JVC~1n.l1Ldtl,"1~"I::t'ltll.lL~tl'l~1mdtl,"1L'I!l.l 

V11'1V1 ~'tt D'"1tltlD~ LLfl')'Il1~1 LLU'IUVI L1tJl.lLLfl::L;/tJl.l'5"l1ICJtl1::t'l'l "'m1t'ltll.l 
_ ... ..r ...;.. J'" .... .... ... ..... 

f'I) ') Lf'I 11::'1.0'Ll.ltl,"1L'Yitl LfltlnLl.ltl,"1L,"L,"~1::t'l~nU,)lJItltl1::t'l'lf'l ~,)tJiifim1• 

" ..... -.... ....: .... .:
1.2	 m1t'l11'1"1 ~UVI L1tJl.lfiltl~'Yi,) Ll'ltl1'll')tJt'ltll.l ~"IIl.l(;ltll.l~'Il.l 

.,	 . ........ ..... .. " ... _...
 
n) L(;I1tJ~ Ll.ltl,"1UVI L1tJl.l (;I1~'"')'tlL1tl'l'l1l.l')~tJ 

... " ..., -... .... ,
(;I1~,",)'tl L1tl'l'l1l.l')~tJ ~1~ ~ LLU'I 

., , 

f'I) 'Il1Liltl,"1UVlLffil.l~1vl1UVlLffi'l (Scrip) A'')tJ~n'ttn.l::f\\1u11tntJ~')tJ~n'tt1 

'I) 'I!~ ~r;htJvl1~~ttl L~tl4'~Y11Li]l.l"1~UVIL1tJl.lf'ltl~VC,)L(;Itl~')tJt'ltll.l r;htJvl1(;11~ 



16 

~) ~thtJ'vh~~'i:tl ~'lrfir.rtJLtl'l.l~4'Vl~1'1t~~hLil'l.lmnhuV1Lffi'l.lPltlJ.JW'JL(;Itlf 

'1l'JtJi'ltl'l.llJl1 J.J'\.h~'tl ~tl'l'l1'1.lij4'tJ U1~~'i:tl~ tl1tJvh ut\''JL1J ~h Lil'l.lm1i'lh'l'i:tl:run:rJ.JUV1 LW'l.l 

Pltl J.Jr4'J Lfltln'JtJt1'fl'l.l 

~) U1UV1 L1tJ'l.lPltlJ.Jr4'J LlJltln'JfJ~tl'l.l ~~h'l L~fi L1tJU1tltJ ut\''J1tJl~ ~L~tJ'J"lI1qJ 

tA'1'l.latl 41'l.l'J'l.l 2 vh'l.l V!fi"tt1tluut\''Jtlfutll'luril1llR1J.Jfl1U'l.l::U1 

'lI) m 1V1 Vl~tl'lHUV1 LW'l.lPltlJ.Jn'J LlRtlf,f'JtJ~tl'l.l 

m1V1Vl~tl'lL~tl~m~t1;tlun'Ydtl'lj;]1'l1 V11'l~1'l.lLdtl"'1 m:rr;hLil'l.l~tl'l Itl111~ 

U~::111~1~H m1L~tlJ.J'i:tJ'l LatJ'l 1'JJ.Ja'lL'J~1~H1'l.lm:rLW'l.lm~tl'l.l L~tlU1;tl~~~L~J.J1 

tlfutll'luri1llnUt!n~n~1~'W't'1ln~J.JV1Vl~tl.:l ,.. , 

"Il) U1Ltlt~~L;jtl'.l"ll1'\1~'l'l.lLUtl"''lu~::A''l'l.ln1:rt.lfl(;litln11fttl'l.l 

., CWl1~UV1L1tJ'l.l~tlJ.JW'JLlJItl f,f'JtJi'ltl'l.l~ri' ~'l.l1 

n~'l:rtu1 lJl1J.J Ln tu"P1mw:r::Li1'l.llJl1J.J PI'J1J.J ~ l'l Li1'l.llltl'l ~L~tJ'J'lI1 OJ ~1 n t.I ~1ltl'l ph L~ ~tJ~ 

~ful'l'lJ.J U'l.l'JV11'l1ltl'lLU~i (Best) ~'ld (Best. 1983 : 179 - 187) 
, 

fi1 L~~tJ t1vJm:rtl:r::Lil'l.l 

4.50 - 5.00 
...

3.50 - 4.49 Vl 

2.50-3.49 tWl 
1.50 - 2.49 wmJfutll'l 

1.00 - 1.49 toW.iLL'\' 

OJ) ihuV1L1mJPltlJ.Jn'JLl'ltlf,f'JtJ~tl'l.l 

~J.J\!:rnrLLt\''J LtlHLliU;tl~~~1'l"t1nm!J.JV1 ~~ tl'l 



17 

1l'VI C1tJURfltI~'J L~f1fJl'JtJ~f1U 

u11ul;nllnqtl~'JfI~1~ 

2. n11~11~Ullll'VI~~f111tj~c.Jt'li)'!~'VIiVl1~n11C1Ul.! 
_ ... J' .,.,4 .- ... 

2.1	 'J LR11~lHUfI"'11Jl1)'!"''J'DflLnJ~~1U'J~tJ 

... ""x. 1 "":;'''' J'::'2.2	 'J LR11~"" dlPltJu1~~~RLlI~Vl~l'ln11)'!'Dfl~ LUfl"'1'V1~"')'!j"pl 

2.3 ~n'M'1j;h11Ut'l~Lfln~11L~tJ'Jnlln11tj~ Ut'l~n1nl1~LijUl:.It'ln11~n'M'1L~flH 
:11 " " aI "LU'l.!U'l.!'J'VI1~n11~11~'DfI~flU LLt'l~L'YJtJ'l.!'Dfl~f111 

2.4 ~h~ UUll'VI~~'flll ~R1flllRf!).! L~fl"'1 Ut'l~tjl'lqu~~~")L;l~Vl~i1n11)'! 
o .J " J' "",J "J' I0

2.5 'l.!1 Ullll'VIj"plflflllVl~11~'D'l.! 1,.,~ L"IItJ'J"II1 'lJ ~1'l.!L Ufl,.,1"i1'l.!'J'l.! 2 Vl1'l.! 

~flll Ut'l~UfuUl~ urn'D L~fll ~~ifl~flll~iiR'J1t1 L~tJ~l'lNl'l1)'!Ldfl"'1 Ut'l~~1'l.!~'l.! 1 
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2.6 111 LLUU'VI"'fl'ElU~'l~1.31U1.3t~LLti'1.'D LL~'l 'l1.3Vll~)t'lt1~ (Tryout )nU,rn~n'M'11~r;lU 

mt1Jt1J1~1 fl1111"1h~~[;1fl1\.m112-J~LtI"'flt1l.l n.l ~2-J\n'i'VIll1trm'VIf'l ~l.l~t'lt111"1i2-l~f'lfl"1~l.lM tl.l 
I ~ I ~ 

fl1f'lLffJl.lVl 1 nn11~n'M'1 2549 41l.l'll.l~~~'El~ '~fhi~Lr£ll.lii"li1~1'ElLU'El~1"NnU]J'VIL1tJl.l 

f'lt12-J~'lLj;J'Elf1l'ltJflt1'1.1~fl~1~~'1.1 L~t1'iLf'ln~"'~1f11f'l'l12-JlI1n~1tJ (Level of Difficult ) LLfl~ 

fl1~1'1.111ii141LL'I.In (Discrimination Power) ~t'ltJ(it1Lnn.l.,r;jliil11n.l1r;l~d t~{t1flt1uiifl1 
... ... 

f'l'l12-Jmn~1tJ ( P) t1~~~~1~ 0.2 - 0.8 LLfl~il~hthl.l11ii1~1LL'I.In (D) lff~LLvi 0.20 ;'I.I'l1.3 

" I.-. ., I .J ~ 
LLt'l ~n1m1f'Jtwl1""t1~ LLUU'Vlt'lflt1U~~'i1UU roI'l"ttJ~1 f'l1 F1'l12-J L"Iit12-J'I.I'Dt1~ LLUU'VI t'lfl'ilU 

( Reliability) ~t'ltJlif~"1 ~L"'tlf r~l1fil.l Kuder Richardson Formular 20) (~'ll.l 

LLt'l~€~F1n.l1 .2538 : 198) u1t1'l~fl1F1'l12-JL~t1,rl.lLL~'l 1112-J1;;1Lil'l.ln11L~t1nofft1flt1u~~1l.lLnn.l.,r 

... 
off'ilfltlU1 t'lu.'l1.3H'nun~2-Ir;i'lt'lth~ ~t'ltJ LLtJ~;rt1fltlUtltmd~'I.l 2 1t'l 1t'lLL1nlifLi1l.lLLUU'VIt'lfl'ElU 

rl'il'l.lL1tJ'I.ILLt'l ~1 t'l~fl 'il~ d~'I.lLLUU'VI "'flt1U~tr~ b1tJl.l ~"'tJ F11t1U FI q2-J Ld'El~1.j (;] 'J1.31~fl~ Rvr~~2-J'" 
I I I " II 0 ... J ... IV'" ... 

LLt'lI'Jl.l1 LLUU'Vl t'lflt11J'~ f1'l'VI flt1~2-J1~1 f'l1 FI1'J12-J L"Ii t12-J'I.It1 nf'lN 

o ~ d ~ 

n1'''1LUun1'n1 ""'il~U-tl::m1J'i,)1J'i'UJ"II'ilJ.la
... ... ... . 

n11'Vl"'flt1~flf~i1rfi4'tJrh~l.l"'n11'V1t'lt'ltl~ tl.lf11flL1u'l.lVl 1 nn11~n'M'1 2549 

1. n11L~fi£l2-lfl01'1.1~ l'~t1~1.3~u"iin11flt1'1.1'D'El~fl1"1ijflll'Jm12-1'fl"'fl1~n11 

.. .
IiN'I.l1 

2-I,.,1i)'VImtrm'VlFl~'I.I~t'lih1"1i2-l~f'lt'l'Vi1~'l.lf'l1 

2. LLliiln LLUU'VllPlflt1ul~mi 2-Jr;iI'J'ilth~vh LLUU'Vlt'lflflUrlfl'l.lLffJ'l.l 

3. vi1 n11flfll.l~l'JtJU'Vl L1£1'l.lf'lfl2-J'Vi'l L(;]t1fnl'JtJflt1'l.l ~t1~ n11th'l.lfl1'l2-I~f'l1ijL(;]t1f"'I.l1lPl 

0.01 2-1.2-1. ~lPltJilt11"t1nJ~flt)'l.l 1 vh'l.l At) ~~ ..hi)4'tJLrJ'I.l~flt)'I.l 

4. LL"In LLUU'Vlt'lflt1U L~2-I l~n~1Jr;iI'Jt1th:J vi1 LLUU'VIf1'lflt1U,.,tr~Lffi'l.lrXl'JtJU'Vl L1u'l.l 

flt12-J~I'JLj;Jt1fn'l£lflt1'1.l ~fl~ n11trh'l.lfl1L1J~Pl1ijLj;Jt1f"JIl.l1f1'l 0.01 1J.1J. vi1iinf'lf~ 

5. 111~t'l~'l~IiiI1nn11vi1LLuu'Vlf1'lflt1Urlt1'1.lL1tJ'I.l LLt'l~LLUU'Vlt'lflt1U,.,tr~~'I.l'Dt)~n~2-I 

lff'ltl th~ 'ltJii LPl11~"''''1 f.Jt'li2-lfl'Vlf'Vl1~n11L1tJ'l.l LLt'l~1l1 f.J fl~'LA'''1n n11vi1 LLUU'VllPlflt1Urlt1'l.lL1tJ'I.I 

LLfl ~ LLUU'Vl "'flt1U,.,tr~ bffi'l.l 'lm Lfl11:;:"'~11.3~~'VIfifl1'Vi"t1~U'VlLffi'l.lPlt11J~'lLVlt1 nl'JtJ flfl'l.l 
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n~2-J~')tlth-3 

, .... 
V1l'1~tl1JntlULrou 

--- ... ---------------------------------------------, 

L1tJU~,)tJ1JVIL1tJUflltl2-J~,)Lr;Jtlf 

'1i'JtJ~tlU 

--------------1
I 

..,I
,
I 

~----, 

'i LI'l11::,xt-l1U1::ftVlfi!l1Yi1JVILWU 

flltl2-J~,) Lr;Jtlf'll')tJ~tlU 

•
I 
I 
I 
I 
I 
I 
I, 

~ ... ----- - - _ ... - __ - __  - - - _ ... - I 

V1l'1~tl1Jt-ltNL1tJU ---

.. ..11',.,. 3 LL~ "-3iUVltlUmrVI f'lfttl-3 LLfl::m1'i Lfll11::,xi'tl2-Jft.. 
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--""".-¥I - ....."'It"''' L'D LUn1<MLfIl"l1::'III'It1\'i'" 

n11ii4'tl~f..:Jdrfi4'tllfflLfll1::\Hftl~~ L,;Itln11fi1'l.l'lCl.l'l-11fi1'Y11..:Jt'lii~ l'l.ln1nLfl11~ 

LLUU'YIj;lt'ltlU n11fi1'l.l'lCl.lfi1fl'l1~mn~1tl (Difficulty Power) fi1fl'l1~L~tl~'l.l (Reliability) 

t'lii~~1.n'l.ln11iiLfl11::\fLLUU'YI6Ilt'ltlU 

1.1 'I-11fi1fl'l1~mn~1tl (Difficulty Power) 

(Discrimination Power) 'tl..:JLLUU'YIJ'lt'ltlU 

P = R 

N .. ... 
~tl P fltl fi1fl'l1~mn~1tl .. ' 0o ... 0 ... .,

R fltl ~1'l.l'l'l.lfl'l.l'YI'YI1'tl'l.l'l.l~n 
, 0- 0... o "'011.,.,

N fl'fl ~1'l.l'l'l.lfl'l.l'YI'YI1~tl'l.l'l.l'YI..:J'I-1~~ 

Lj;ltl~~11Cl.l1 L~tl n;rtlt'l'flU~n fi1fl'l1~tl1n~1tll'l.l"ll'l..:J 0.20 - 0.80 

,!Pl'l'lll"fh8.,U.,~4"LLUn'lt1.:1it1"''iI\J (t\''l'l.lLL~::€..:JflCl.l1,2538 : 211 ) 

D = R u - R, 

N/ 2 

... I 0 0 

D fltl fl1tl1'l.l1~~1LL'l.ln 
... ... I lot 

R u fltl l'l.lnq~Lri..:J~1'l.l'l'l.l,rmro'l.lVlYi1;rtl,r'l.l~n
.. ,0

R L fltl ~1'l.l'l'l.l,rnC1t.J'l.lVllh;rt),r'l.l~nl'l.lmi~tit)'l.l 

N flt) ~1'l.l'l'l.l,rncro'l.l1'l.lnq~Lri..:Jufl::nq~tit)'l.l 

LJ'ltl~~11Cl.l1L~t)n;rt)t'lt)u~nfi1t11'l.l1~~rlLL'l.ln~..:JLL(;\0.20 ~'l.lltl 
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1.2 'l-11Pi1Pl'J1~L~~J'I.l (Reliability) '~·HLlJ1J'VJ'lft~lJ 

!"""lmhFl~').IL;1'ilatu'U"iI~u.1.J1.J"".'il1.Jt~tJ1;1Vl1 KR -20 ( Kuder 

Richardson Formula 20 ) (~'J'I.lUft~tT'IPln.l1, 2538 : 198 ) 

L: pqr tt = n ]N - 1 

, , 0

r tt ;;'fI Pl'J1~L;1'f1~'I.l''fI'I LLlJlJ'Vl ~ft~lJ'ti'l'ilUlJ 

.... Q " _AI... 
N fiI'f1 '"l1'1.l'J'I.l'll'fl-,]'fI'I LPl1'f1'1~'fI'J~ 

P ;;'fI i~~'J'I.l''fI'I~~11~'I.l''fI'l-1~'11 ~'I.l;;'fIi~~'J'I.l~'fI'IfiI'I.l~1~n 
0

rllJPl'l.l 'ti'l'l-1~~ 

;;'fI i~~'J'I.l-']'fI'I~~~1~~1'1.l;r'fl'l-1~'11 'l-1ffi ~'fI 1 - P 
, 0

;;'fI fiI~U 'I.l'l.lPl'J1~ UU1U1'J'I.l1l'fl'l Lfil1~,,;J'fI'ti"'ilU1J 

x = L:x 

.i 
1JJ'tl X 

L:x 
N 

... 
fiI'f1 

.. 
Pl'tl 

... 
Pl'fl 

N 

fl1 L'f1~tJtTIJIn~'J'I.lll'tl"fiI~ LL'I.l'l.l 
0

~ft1'J~~'tl'lfil~U'I.l'l.l'ti'l~~~ 

. " " "1'1.l'J'I.l~L'll1ft'flU 
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2. m11'~lil'J1~L~1I~V1N"IIfJ~;tl~fJ11[;l1~1'j;JQtl1::~~ff 
..... "'" ..... 1.1 ..

~"'in1"M"flt'J1aJL"fI.:I"'i.:l"1aJ'JtiUl"l::flUI ~ 'I,"
L"lI L"ll~[;l1 Rovinell and 

Hambeton (ri~'Jfl. 2536 : 185 - 186 ) 

I: Xi 
O.v. =	 1=1 

N 

o.v. ~tl lil'J1~L~1I~[;lNj;J1~1'[;lQtl1::~~ff .
 
..... 0 .., ... 

n liltl folt1U'JU~L"ll1l'J"ll1qj 

X ~fJ lil'J1~j;)Nj;)1~1'V1Qtl1::ft~ff iifhLi:lu + 1 • 0 Ufl:: -1 

L"1I~folt11n.l1 L~tln;fJfttl1J~iifi1f'1'J1~ L~1I'1[;lN'Dtl'l1'j;)Qtl1::~'1~~'1 ur;i 0.50 fu1tl 

3. n1~"~tl1Jlil'J1~Uj;)nr;i1'1'DfJ'Ilil::uuUntlU~lIUufl::lil::UUU~~'1~lIU 

fI"'iVl1fi1LL"nl'i1.:1flt::LLUUn1lUL;'flULLtI::flt::LLUU,"".:IL;t!IU (tt'JUUft::
'" 

.a'lliln.l1 .2538: 104 ) 

I:D 

2t = JN I: D - ( I: D) 2 

N - 1 

D Rtl lil'J1~Uj;)nr;i1'1"11tl'llil::UUuur;ift::fi.. 
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ft~~;hlLum'l'VI1t1'7::i"61l1'W"'iI~1.J"L~!JU f1'i1~~'J LPl'il~"ll'J!lft'ilU L~ lI1.;~1111 

( Lft1'Jri'1U, 2528: 284 ) 

= + 

P - M 1 P 

M 1 ~~"lI'el.:lfl::LL~~L'il~lI~1nm1ft'el1Jri'el~m1Llll~ (Pre - tese ) 
, 

M 2 = r.J~"lI'el.:lfl::LL~UL'il~lI~1nm1~'el1JlIi.:ln11Lmu ( Post - test ) 

P = fl::LL~~L~~"lI'el.:l;'el'VI~~'el1J 
." ,

f'11"l1'el.:ltlI1l11~'J~Vl't~~1n~ l'11i1 ,::iJri11::"'~1.:1 0 - 2 lhri1Vl1l1'el'elmn't~iJri1~1n 
" 

n~1 ti'el~1 1J'VILffi~fl'el~n'JLI1I'elf1r~'tJfLnr:u..r~1l'111f1~ 
dIl 
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1'(;1 tJU1~~-iI rr'JI'el-il n11'i 4'uRf-:rl1 L~'el~jl-:r LLfl :;"nU1~aflflll1WUfI L1UUR'el~W 'J Ll'I'elfil 'J U 

~'elU ~-:rn11thUR1l~LR1i1L(;I'tJnUlr;'1 0.01 ~.~. ~1'1d'ul!n~mil1~iumqjqjlWi1 ~1'J11 

'it'l'J n1r~~(;1~I",m1 Rru.~'if'l'Jm1~t'll~ lJIf ~V11'ifltJ1imflR LULflti11'll~-:rRflW1:;UR1 LLfl:; 

':jLRl1~lf~fli~~f1'ifll-:rn11iSUUVli-:r"'lnL1UU~'JUUflL1m.lR~~W'JLI1I~f"Jl'JU~~U Lr;'IU~4'EJ'l~ 
., 

.. ..-11 .. q 

'JLR'j'I~"'''~~fl ~-:ru 

1. m1'iLR11:;'I-f"'ll"ilR'Jl~RVlLih.l'JI~-:rUflLmUl'l~~W'JLlJI~f1l'JEJ~'tJU"'1n~L~EJ'J'll1'V 

2. nTl'i Lfil11:;lf"'IU1:;aflflll1W'Il~-:rUfI LffiUfil~~W'JLl'I~ ~ii'Ju~~u 

3. m1'iLR11:;lf~fli~~f1ifll-:rn11L1uUVli-:r"'1nLffiu~'JUUflL1uUfil~~W'JLlJI~f1l'JtJ~~U 

... ..s
e.Jft n1'7'J Lfil'M::"'''lJ'il'-Jft... . 

m ijLfil11:;lfVllU1:;aflflll1WUfI L1UUR~~W'J LlJI~fiI'JtJ~~u L7~-:r m'1'fi1uRl1~ LR1i1 Ll'I~f 

'JIt.llVl 0.01 ~.~. ul1n!JtJfli-:rl1 

1 mijLR11:;'I-f"'IRlfll'J1~R~L~U"lI~-:rUflL1uUR~~W'JLI;j~f1l'JtJ~~'l.l'l1n~L;jtJ'J'll1qj 

x 

5.00 

5.00 

2 

2 

"'1nlJl111-:r~ 2 LL~~-:r1~L~'l.l~1UYlL1u'l.lfll'tJ~W'JL(;l~iii'Ju~~u~~4'EJ~11-:rfu ijRl 
• ." I 

-« .... -' "....... rv I _ ~ " ...
 

R'lI~fllr;'I L"''l.l...~-:r~ L'JIEJ'J'll1 rym-il ~1UL'l.l~V11~~Yl'1~r;'IU 5.00 LLfl~R1Jil'J1~R~LVlU"lI'el-:r~L'llEJ'J'Jl1t11 

m'lcA'I'l.ln1'1~~{;j~~'tJ~~'1~iU 5.00 ~lt1'l~~1 ~L~EJ'J'll1'1Jijfll'Jl~fiVlL~U~1UYl~Ufll~~Yl'JL(;l~f 

'lI'JtJ~~U ~~-:rm'j''th'l.lRl'1JJLR'1i1L{;j'elf''llU1~0.01 ~.~. ~~4'tJt'lfl-:riu~~1t.lLnru."F1~~ln -i-:r 

f11'l~1UL~'tJVl1LLfl:;f11-:r~1Un1'1tJ~l'I~~nl'j'~~'l.l 
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2. mnn1.11::aYlfi1l1~LJYlL1tJ'I.lf'l'El2.lW,)Ll'1flf,jl)tJftfl'l..l 

~ii~~1f1.'I..lm',j''''1tl',j'::aYlfi1l1~lIfl.:j1.JYlLro'l..lf'lfl2.lWI)l.l'Iflftbtlt\'El'l.l L~tJ1;~(;1'l ( L~11)nM, 

2528: 284) 

= + M1 

P - M 1 P 

M 1 ~fill'tl'lf'l::U'I..l'U.L'ilfltl"nnn1',j'~fl1.Jri'tl'U.n1',j'L1t1'U. (Pre - tese ) 
, 

M 2 = e.lfillfl'lf'l::U'l.l'l..lL'ilfltl"'l1nn1',j'f'l'tl1.J~i'lm',j'L1t1'1..l ( Post - test ) 

P = f'l::U'U.'I..lL~2.I'll'tl'l;'tlYl~~fl1.J 

f'i1'llfl'lti(;1',j'1~I)'I..l~1~"i1n\1V1',j';1 "i::iJf'i1',j'::\o1~1.:j 0 - 2 rhf'i1~~1flfln2.l11~ijf'i12.11n 
., 

n~1 1 iifl~1 UYlLW'U.f'lfl2.lWI) LIJ1'tlf'l!u't~lLntU"'2.l11J1',j'~1U 

UYlUf'i1 M 1 12.12 

M 2 = 25.59
 

P = 30
 

= 25.59 - 12.12 + 25.59 - 12.12 

30 - 12.12 30 

= 0.753 + 0.449 

= 1.202 

f'i1~1~ = 1.202 ~'l,r'U.U'VlL1t1l.lfilfl2.lW,)Lj;jflfJi')t1~tlU ~'l m'l'li1'1..lf'i1IJJLfilWLVlflfD'I..l1f'1 

0.01 2.1.2.1. 't~LntU"'2.l11J1',j'~1'U. 90 / 90 
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3. n1fjL~11~lfrJflft~'lVlfVl1.:Jn11L1~'W ""tr.:J"t1n(ffi'WIA',)~tlVI(ffi'W~'tl~;j,)LIWtlfo1i')~t'l'tl'W 

n11'ii Lfil11:;~ rJflft~'lVlfVl1.:Jn11L1~'W 1~""~1.:Jntl'WL1~'WLLfl:;""tr.:J L1~'WIA',)~tlVI L1~'W 

fil'tl~;j'J LlPl'tlfo1i'J~~tl'W LVl~t;t'lti~t'Wn11'ii Lfil11:;~n11V1Vlt'l'tltlfil'J1~ LLlPln (;j1\11'tl.:J fil~ LL'W'Wn'tl'WCW'W 
., 

LLfl:;~tr\liffi'W (t - test: One - Group Pretest - Posttest - Posttest ) tl11n!lrJfl~\Iu. 

~ D = 229 , ~ D 2 = 3287 , N = 17 "'W 

I;D 

2=IN I; D - ( I; D) 2 

N - 1 

D ~'tl ",)1~LL~n~1\11tl\lfil~LL'WU.LL~fl~~ 
OJ 

N r.t1'W')'W (fil'W) 

229 

=J (17 x 3287) - ( 229 ) 2 

17 - 1 

= 229 

14.66 

= 15.62 

"t1nlPl111\1 t ~\IiJ df = 16 1:;~tI~,)1~L;1tl,r'W 0.05 iJ~1 2.120 ~\Ititl~1LiI'WIltVl
• 

""trn LLr;\~1 t ~Pl1'W'Jtu'l~ = 15.62 ~\In~1,~mtrn LLtlfl~1rJfln1lV1Vlt'ltltl 2 ,,¥\ILLlPln(;j1\1n'W 

L~'tl'l~ 95 % ,r'W~'tl n11L1~'W~')~tlVlL1tJ'Wfil'tl~;j,)L~'tlfo1i')tJ~'tl'W ~.:J n11'ii1'W~1'l~L"1i1Ll'1tlf 

1'W1Vl 0.01 ~.~. ~L1~'WiJ~,)1~iL~~f'Wlltl\1L~tl'l~ 95 % 
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... 1 .. d" 'II 
..'lLJ ~ fI m'l,)Lft'l1::WIlf.l:IJfI• u 

1. UYl(ffiUI'lt12./~'.lL~t1frl'.ltlRt1U ilfl\11'l'.l12./~f1L~U"t1n~L~m'1'Y;(1ULdt1"'1t1~~I~"'U 

5.00 1J.~::;(1UmICJ~j;1it1mIRt1Ut1~~I~"'U 5.00 iit1~1t1~'lUl~"'U~2./1n 

2. lJi::~Ylfif11'Yi't1'1UYl(ffiUI'lt12./~'.lL~t1frl'.lEJt\t1U ~t1'1 mdfl1Ufh12./LI'lI21L~t1f1JU1 fI 

.,... .. 
0.01 2./.2./. ~f1Lnru"FI2./11P11"1U 90 I 90 

3. ".i'l"t1nL1tlu;('.ltlUYlLWUI'lt12./Vf'.lLj;1t1frl'.ltlt\t1U . 
~ 0 ~ Q.._ 
Utlt\1I'lryYl1'1t\tlIPlYl~f1U 0.05 
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m fj(UFt f'l~ nrrInrl1J 1::i'l'l f'1L~t'li'l11 'I Ufl ::l-111.h::~ vifi1l1VUJ't1Lm'WPlt'l).J'rl'J LInt'lfll'JUi'lt'l'W 

~t'l'lm1'eh'Wl"hL).JLFt1~LInt'lf'JI'W1~ 0.01 ).J.).J. ~1l-111J'Wn~m~11~~1J1JtCJJ'lJ11n1 i'l1'J11';jf'l'JmnJ 

'qlni'l1l-1m1 P1ru~ijf'l'JmnJf'l1i'l[;lf ).Jl-11';j't1m~m't1P1L'WLflU11').J'IPlflVi1::'WFt1 Ufl::';j LFt11::~ 

l:JflIf).J~'t1i't11'1n1n1U'Wl-1 tr'l'"l1n L1U'W~'JUlJ't1 L1U'WPlt'l).J'rl 'J L[;lt'ln 'JUflt'l'W n~ ).J~'Jt'ltl1'1~L;il 'Wn11 
., , , 

ij(U LiI'Wun~nM11~~lJmCJJCJJ1[;l1i'l1'J11ijf'l'Jm1).J'q1ni'l1l-1n11-n'WtlYl1 41'W'J'W 17 Ft'W LFt'1t'l'lilt'l 

~1.;n'Wn1nri1J'~ft'l'olfl1'Wn11';j(u Rt'l lJ't1L1U'Wf'tt'l).J'rl'J L[;lt'l~'JUflt'l'W~'1 n11rel1'Wl"11L).JLPI1i1LInt'lf 

'JI'W1~ 0.01 ).J.).J. LLfl::LLlJlJ't1~i'lt'llJrr~l:Jfllf).J~'t1i't11'1m1Lm'W 
., , 

n11i'l11'1lJ 't1 L1u'WFtt'l).J'rl'JL[;lt'lfll'Jui'lt'l'W1'Wn11';j4'uil (1).J~'W'"l1n~mnl-1~n~[;l1Ufl::;rt'l'olfl 

v11'11 n11';jLFt11::~L~t'll-11 n11n1l-1'W~rr[;ltJ1J1::i'l'lf'1 m1fl11'1LLlJlJ't1~flt'llJ m1i'l11'1lJ't1LW'W 

Ftt'l).J'rl'JL[;lt'lfrl'JUflt'l'W L~mrilJ1J'WYln Lt)1'WLL~'W~~1t'l).J41'W'J'W 2 LL~'W 

n11ij LPl11~~l-111J1~fl't1fi1l1VilJ't1L1U'Wf'tt'l).J'rl'J L[;lt'lf,!'JUfl t'l'W~ i'l11'1~'W 1;mru"n111-11 

l"111J1::~'t1fi1l1Vi 90 1 90 L1U'Wmfj LPl11~~l:Jfllf).J~'t1i'Dt'l'ln~).J~'Jt'ltl1'1~Lm'W~'JUlJ't1

P1t'l).J'rl'J L[;lt'lfll'JUi'lt'l'W Lnt'lVh LLlJlJ't1 ~i'lt'llJrit'l'WL1U'W LLfl::l-1tr'l L1U'W~'JU LLlJlJ't1 ~flt'llJ ~'JUl:Jfllf).J~'t1i 
, " 
Yi~(Ui'lh'l;'W Ufl::~1'Wn11';jLPl11::~;rt'li'lt'llJU~'J L~u1ii'ln~1'Wn11ijLFt11::~n11't1~i'lt'llJPI'J1).J 

Ulnnv11'1'Dt'l'lPl~U'W'Writ'l'WL1U'WLLfl::l-1~'1L1U'W (t-test: One - Group Pretest - Posttest ) 

.J .o=ar. ... -. cr. .J " J'
2. LVit'll-111J 1~~'t1 1]1l1Vi'Dt'l'llJ't1 L1U'WPlt'l).JVi'J L[;lt'l~ 'JUi'lt'l'W't1fl11'1'J1'W 

3. L~t'l';j LFt 11~~l:J fl 1f).J~'t1i't11'1n11L1U'Wl-1~'1'"l1n L1U'W~'JUlJ't1 L1U'WFtt'l).J'rl'J L[;lt'lfll'JUi'lt'l'W 

'iu"'J.I;t!'Un1'1~~!I 

1. lJ'V1 L1u'WPlt'l).J'rl'J LInt'lf,i'JUi'lt'l'W~i'l11'1~'W n1J1~~'t1fi1l1Vi L~[;l1).J Lnru").J1[;l1~1'W 

90/90 . ., 
2. ",i.:Jrct1n L1!JUtJI'J£ltJYI L1fJUf)'f)).JVi'J L~'f}f,i'JtJ~'tlUY;gq11'1~U 

.ca: ..r II ... 

LVi).J).J1n'JI'Wn'J1nt'l'WLffi'W 
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'M"t1~a n1,,~rifJ• 
n11':i4'tI ~'il-:Jn11~11-:J LLfl :;V11U 1:;~'VIfi1l1'Vitl'VI LWUR'il1-l~') Lln'ilf!l')t1~'ilU 

rh11-1LPlriiLln'ilTYfU1~ 0.01 1-1.1-1. U11n!l~fl~-:J;i . ", 
..... 4 ... I ..... I -"=tr, a "..... &t'" 1.c:=III_

1. tI'VI L1t1UR'il1-l'Vi,) Lln'il'l1l')t1~'ilU 1-IR1R')11-1R ~ LV1U~1n ~ L"ll£J')"ll1'1! l'l1ULU'ilVl1'il~'VI1:;l'ltl 

5.00 LLfl:;~1Un11~flln~'iln11i'l'ilU'il~~1:;~tI 5.00 ii'il11'il~LU1:;~tI~1-I1n 

2. u1:;~'VIfill1'Vi1l'il-:JtI'VIL1t1UPI'il1-l~,)Lln'ilf!l')t1i'l'ilU ~'il-:J n11tl1urh11-1LPl1ijLln'ilTYfU1l'l 

0.01 1-1.1-1. 1!Ji'Lnru.avl1-l1ln1S1U 90 / 90 

3. V1~-:J"i1n L1t1U~htltl'VI LTtlUR'il1-l~,) Lln'ilf!l')t1~'ilU
 
_ 0 _ ,


4~""'_ 

Utli'l1Rqj'VI1-:Ji'ltlln'Vl1:;~tI 0.05 

'iliitl11fJ~a 
" ... ..I 

n1ii4't1Pl1-:JihUUn11i'l11-:J LLfl :;V11U 1:;~'VIfill1'Vitl'VI LTtlUPI'il1-l~,) Lln'ilf!l') tI i'l'ilU L1'il-:J n1ffi1U 

rh11-1LR1ijLln'ilf!Ju1l'l 0.01 1-1.1-1. ~1V1fu,rn~n'M'11:;ttrtl1.n'1!qj1ln1 i'l11l1':ifll,)n:i'11-1~lni'l1V1n11 

Plru.:;'1 flI,)n:i'11-1 flI1i'llnf 1-IVl1'1'V1t11~tIL'VI PILULflt/11"ll1-l-:JRfl'Vi1:;UR1 U11n!l11iiu1:;~'VIfill1'Vi"ll'il-:J 

tI'VIL1t1UR'il1-l~,) Lln'ilf!l')t1i'l'ilU1c;1Lnru.avl1-l1ln1S1U 90 / 90 

, , , .J
Lij~cn4111N1ri1 L'il~tJlJJtl~ LLlJlJVlfl~'fIlJritlUL1tJU iJ f11Lv11nlJ 12.12 R1 L'ilfltlll'il-:J LLtItI 

, 
'VI~i'l'iltlVl~-:J LTtlUii rhLVi1 ntl 25.59 rl1P1:; LLUUL'il;t1ll'il-:J LLtltI'VIl'li'l'iltlVl~-:J LTtlUii rh~-:Jntj1 

rl1 R:; LLUUL'il~t1"ll'il-:J LLtltI'VIl'li'l'iltlri'ilULTtlU ~-:J 04'mrUL"i111-11"i1ni'l1 LV1(;j~-:Jd 

1. ,rn~n'M'1~rfi4't1LiLUUn~1-I~,)'ilth-:J ~'il ,rn~n'M'11:;~tlmqj'1!1ln1 i'l11l1'ifll')nn1-l 

'qlni'l1V1n11 Rru.:;'1 flI,)n:i'11-1 flI1i'llnf 1-IVl1'i'VItl1~tIL'VIRLULflt/11"ll1-l-:JRfl'Vi1:;UR1 ~-:Jrh~-:J L1t1U'il~LU 

ll1RLWU~ 1 nn11~n'M'1 2549 ~-:J,rn~n'M'1~1t1dh~n'M'1tUi'l11l1'i"ll1~-:Jnth,)"i:;"itl'VI1-:J!Jhu 

1-1. 6 ~1t1i'l121'qj n11'V1l'lfl'il-:Jntlnq1-l~,)'iltJ1-:J ~4't1L;{n1:i"V1l'lfl'il-:J LLtltI'WtI'ilnh1,rn~n'M'1i 

fl')-:JVl1!111LUUri')UV1~-:J1l'il-:J n1ii4't1 LLl'itl'iln ntl,rn~ n'M'111LUUn11LWUn11i'l'ilUln11-1Un ~ 

LLfl:;Vi1n11'V1l'li'l'iltlntl,rn~n'M'1~-:J,x'fl-:JL~t1hjiin11t1nLt)U 

2. "i1nn11i'l'iltlm1-l,rn~n'M'1~d1un~1-I~,)'iltJ1-:J11 "LRtl'eI1UL1JLR1ijLln'ilf1-l1ri'ilU 

V11'il'W " ~1ln'iltl~1c;1fu 90 % ll'il-:J,rn~m~t1'WLRtltI1U ~-:JLUU,rn~n'M'1~"itl1:;~tI 1-1. 6 ~1t1 

i'l121'ru iln 10 % LUU,rn~n'M'1~L1t1U"itl U.').'!I. ~11l1'lh-:J'illn~1V1nn1-l ~-:JL~'ilVl1V1~n~ln1 
~ • OJ 

'1'!11~ L1t1U iin11thUrl1L1JLR1ij Lln'ilf n11'V1~fl'il-:J~:;'VI ~fl'il-:Jntlnfl1-l ~,)'iltJ1-:J~-:J,x'il-:J LLl'in11'i LRn~tr• 
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" ).J1';j Lf"ldl::;\iLVh'l!u 

3. ri'flUVlI1l~'fluWi4'1I1ij::;mJnnu'I!n~m~t1~..:JLtlun~).J~'J'fltl1..:J~1. 
, 

~ 

" " 
n11LWUi1Wi4'1I~'flU'fl'1 ~'fl ij'll1n1nJfu~u~1UVl1..:JijPl'Jm1).J ~..:J'I!Un11VlI1l~'flUritlULWUtJl'J1I 

~ ~ ~ 

UVl LWURT.l).J~'J LVlT.lf~ 04"1I~11..:J;U fl1 L'il;lI"J1tl..:J I"l::;UUU~..:J~1 L'Yi11::;'I!n~mt1hJiil"l'J1).J~U~1U 

1ULd'fl\ol1~L1l1U,rU).J1riT.lU Ufl::;LdT.lWi4'1I~..:Jd~Utl11ij11Ucj~tlU1h::;~1';j'll11ULdT.l\ol1UVlL1l1U 
~ ~ 

1"lT.l).J~'JLVl'flf "1 ~..:Jmh'J 1,x'l!n~mj1I1lUVlL1l1UI"lT.l).J~'JL(;]T.lf "1 LdT.l'l!n~mj1I1lUVlL1l1UL~h~..:J 
~ ~ 

1,xYi1UUUVlI1l~T.lUL~).Jilnl"lf..:J~uYi ~..:J"JIru.::;~'I!n~mj1~UVIL1l1UI"lT.l).J~'JL(;]tlf "1 i..:JLn(;]'h'l!n~mt1 
II II I ... 

iil"l'J1).J~..:JhL1l1U).J1n L'Yi11::;VldlU~11ij::;~T.l..:JYi1LLUUVlI1l~'flUL~).JilnI"l1..:J • ..:J1Un11Yi11"l1..:JLL1n 
", , 

'l!n ~mj1'fl11ij1ij::;Yi1 hJflT.l1l1tJl ~..:J'I!UJ:Jfl fl1 L'il~1I"J1T.l..:J UUUVlI1l~'flU~..:Jt;'i1 . , 
.-. "..dI .0=-1 I" I I q 1"''-''' 

1"l'fl).J'Yi'J LVltl1 "1 1ij..:J).JR1 L'ilflll~..:Jm1rl1 L'ilflll"JIT.l..:J LLlJUVlI1l~T.lUnT.lU~UVl L111UI"l'fl).J'Yi'J LVlT.l1 "1 

1u~'JU"JIT.l..:Jn1fiLf"l11::;\iJ:Jfli).J~VliVl1..:Jn11L1l1U 1::;\ol~1..:JriT.lUL1l1UUfl::;'J,1~..:JL1l1UtJl'J1I 

UVl L1l1Uf'lT.l).J~'J LVlT.lf'Jl'JlI~T.lULLfl'J LI1l1l1;~ti~1Un1fiLI"l11::;\i 1"l'J1).J uVlnj;h..:J"JIT.l..:J I"l::; UuuriT.lU 
, 

LLfl::;\ol~..:JLWU (t-test : One-Group Pretest-Pasttest ) 1ij1nVl111..:J t • ..:Jii df = 16 1::;~U 
, 

f"l'J1).JL~T.l,rU 0.05 iif'h 2.120 ~..:J~tl~1Lilulijl1l\ol~n U~fl1 i1.-'hu'Jru.1tJl = 15.62•.. , , 
~..:Jn'h~I1l\ol~n LLtlfl~1J:Jfln11VlI1l~'flU 2 1"l1..:JU(;]n~1..:JnUL;tl1tJl 95 % 'l!u~T.l n11L1l1UtJl'J1I 

UVlL1l1UI"lT.l).J~'JLVltlf'Jl'JlI~T.lU ~..:Jn11tlntlliu"in111;]Vl::;1utlfuihiu..:J1U ~L1l1Uiil"l'J1).Jf 

L~).J;UIij1..:JL~'fl1tJl 95 % ~..:Jl:'lT.lI1lf"lflT.l..:JnU..:J1u';j4'1I"J1T.l..:J ~113'..:J (2547) 1tJlYi1n1fi4"1I 

, 
1. ;rtlLl:'lUtlLLU::;L~T.ln11L1l1Un11~'flU 

1ij1nJ:Jfln11tl1::;LijU"JIT.l..:J~L~1I'J'll1ru 1tJlfl11::;~UI"l::;UUUL'il;1I1Un11tl1::;LijUVl1..:JtJl1ULdT.l\ol1 
~ ~ 

Lvhnu 5.00 Ufl::;fl11::;~UI"l::;UUUL'il~1I1Un11tl1::;LijUVl1..:JtJl1ULVlI"lURn11J:JflVl~T.lLVhnu5.00 

Vl1).J'll'J..:J fl11"l::; LLUUL'il~1I1"l'J1).J fll1l L~U"JIT.l..:J ~L~1I'J"JI1'l!Vl1).J UU'JVl1..:J"JIT.l..:J LUl:'lvl ii fl1tl~1U1::;~U~).J1n 
I ... ... I 

tl11ij LiluJ:Jfl).J11ij1nuVl LWUI"lT.l).J~'J LVl'flf'll'JlI~T.lUi1 Wi4"1I~11..:J;U LtluLi1T.l\ol1';jfin11~T.lUi1 W54"lIii 
~ ~ 

tl1::;~un11nr Ufl::;I"l'J1).JRULI"l1l1Un11l:'l'flU).J1\olfl111ftlJU ufl::;1Un11~1LilUn11d111Y11;j~L'flIij::;'I11• 
1~Ltl~ d111Yi1 Ufl'J1tl4"11lY11LtlUUVl L1l1UI"lT.l).J~'J LVlT.lftUn11~1 LilUn11';j4"1I1Uf'lf..:J~ W54"lIhJ1tJl 

~ 

~1 LilUn11Ltl..:J LL~4"11l~ 1..:J cjfu~1..:J1ij1nf1111UT.l nt;'i1 LUUn111,x ~..:JY1rI1 ~fl1tl1::; Liju~1tJltltl1 U1::;~U ~ 
~ ~ 

u~~..:JT.lth..:JhiiVl1).J04"lIfll1l~1 tT..:Jii;tlUn'Yi1'fl..:JT.l~U1..:J~..:JIij::;~T.l..:J1tJlfun1mt;J.lU1LLfl::;LL1i1"J11uLtln1l:'l 
, ~. l..f ." al ... • "" J" ...... ~ ,... ':I ...

VlT.l ~LJ LlIU n11U1L"JI1\1UVlLffiUI"lT.lU"JI1..:JUT.l1l LUT.l\ol11111fl::;LT.l1l11l1l..:J ~).JI1l'YiT.l f11'YiUfl::;Ltill..:J1I..:J 
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, ~ 

'Wf'itlll~iM~1I..:Ju.Vl1nU1..:J~tlkl LUtl..:Jrot1nmnLklrl111'.hiJUtlll ~..:Jukllhrot~u'1U'YlLmklfltlIJW'lL(;1tlf 

"Il'lll~tlkl ~tl..:Jm'1'ihklf'i11IJLf'l1ijL~tlhJ'l.l1Vl 0.01 2-DJ. 1UL;n'l.lm'1i111'l.lLL~~m'1fltlkl ~fltlkl 
OJ 

rot~~tl..:JiJinM~Lklm'1th'l.lf'i112JLfl'1ijL(;1tlf fl12J1'1n~rot~(;1tlU"1mIJLritlUn~m~1iJefftlfl..:Jili LLfl~ 

fl12J1'1nthklf'i112JLI"l'1ij L(;1t'lfl.~ 
, ~ 

2. efft'lLfl'l.lt'lLL'l.l~LWt'lm'1ii4'1If'lf..:Jl'itl1U 
~ ~ 

L'l.lm'1~1 Lil'l.lm'1ii4'lIL'l.li nMn.l~L~lI'J n'l.lU L'l.lf'lf..:J ~tl1U m '1rl111Vh~~Ltl fl'l'1HiJpJ~U1 
I "t .. 

'YIt'l..:J 04'lIUtlllVl~ Vl tl1rotrot ~iJu1..:J (;1tlkl LL'l.l~u'1 Leff1 ~U'Yl L1l1klLVhUklLVi tl dj'l.lfl'tl~'Ylfi'YItl..:J~vi1ii4'1I 

~m~tll"l'l'1L~'l.lLLl'iiJtl~1tl~1kl~i..:J tl1rotL~Un~n'M1"1l'lli U.flVl..:J LL'Ylkl LLl'i L~lI..:JVi1nUm'1l11l1l"l'l1Ltlkl 

WVl ~1nUtl nniU2J1 ~ffi~ M4'mJ1itlm'1fltl'l.l'tltl..:Jtl1rot1'1Uvl1kl~klIJ1 rot~i..:J Ln (;1t;rnu~'lM4'lILtl..:J 
OJ OJ OJ 

1~~1lh L'11u'1 ~tlm'1fltlkl'tltl..:J~kl2J1 t-ri:Vlll~ L~kl~U1 Lr.\'1'Y1tl..:J ~~..:J1'l.l'tltl..:J~tl,rklLL~'l vi1t~~fltlkl 
, ,~ 

ianhj1l1fl1Jijht'l.lm'1H'~tlU'l.l1 u.~~Un~mt1ntl1rot~nhjL:ntliitlhtl1rot1'1UfltlklnLijkl1~ 
, ~ ~ 

u.~~t'l.lmr'Yi1atlm'1flt'lkll"lf..:Ju t-ri:u'1u.nr2J Lvn L'ltlfWtlll'Vl"ll'l1lU,1 L~kltl1l1W LL~~t;r 
,... , 

n~1'll"ltl LL~kl 

;~'1t'l2J~L;rU'1~tkl..:J1klii4'1I n'YIkl1Vl 700 L2Jnn~1U'Vl ~..:JLVllltln~~12J1'1nt;rL'l~1u'1Lfl'l.ltl1~• 
-"=lII .c::III I t 

LWlI..:J 50 - 60 kl1'YIL'Yl1'l.lkl U.l'itl1t-ri:t1'lLLnr2JLW1L'ltlfwtlll'Vl"ll'l1lu'1Lfl'l.ltl1l1W u.~~t-ri:u'1u.m2J 

4'U1l1WU,1 Lflklt'l LL~ ~u'11l1W2J1 ~Vll'it'lvi1LU '1u.m2J ~12J1'1nu'1 ~flkltl ~~tl~11~ L'l~12J1nn~1U'1~2J1n.l 
, , 

2 Lvl1 Lkl'YIru~Vlt;rU.~'l.l;~'1tl2JVliJfl'l12Jrot 700 L2Jnn~1u'Vl L~iJtlkln'l.l• 
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III .... ............. ..... _ d AI _ ~.k
 

n-.l'Jfl LVltJ'l.lnn..!"VILVlf'l'l.l. 2540. m'7'Jf;l m'7'JLfiI'M::1II m'71.1'7::L~U'VI1~m'7 ...nti1L\J'iI~f;lU. 

nl-.lLVlW'1: ~'l.ltJ~'flL~·hmt-.lLVlW. 

n~'lf21'l.l(;\ 1'00-l'l.l1n..!NfI. 2536. L'VIfiltutaiiL'VIfilUfilAnti1. nl-.lLVlWJ-l\-11UflI1: 111fl1'i"ll1 

flI1f'l1~(;lfLVlfll t'l.ltflU 1"ln..!:;flI1f'l1~(;l~(;l~1\-1n11J-l ~t:111r'l.lLVlfllt'l.ltfluWr:;"I'fIJ-lLm\'1 

mJ-ln11~mf1'l.l'EmtNiffi'l.l. m:;'V11'J-.l~m:t1fin1r. 2541. ~~!Ifi1'J1~r;i'il~m'7\J'VIL1!Ju 

fiI'i1~Yl'JLf;l'ili"Ji'J!J"''ilU~ nl-.l LVlWJ-l\-11'l.lfl1: U1';Vl~'l.lUn1mJ-lrrLLri'l.l4''l.lVlf ~1ri"l. 

,... 
Lr'fl-.l 

~'fI-.ln111JmJDU~-.l1'l.lU'l.lLl"li'fl-.ln~-.l€j;lt'l.l~." -.l1'l.l'i4'tJ ~1111'i"ll1Ll"li'fl-.l4'nffi(;lt'l.lmi 

flIn..!:;'if'l(Jn11J-lf'l1~(;lf J-l\-11'iVlmimVlI"lt'l.ltflU11"l1J-l-.lflflWr:;'l.lfll1 . 

Cl'l.l'flJ-lWr Lfl1\-1"1f~ LLl;U 2541. filf1~Yl'JLf;l'il';'Ii'J!J"''ilU. nl-.lLVlW '1 : 1111"l'i"ll1t~(;l~f'I'l.l~mf1 

1"ln..!:;flI1f'11~(;lf ,ri1fl-.lmNJ-l\-11'iVlmitJ. 

, 
ii'l.lm 4''l.lVlfm:;..h-.l. 2547... n1r~11-.lLLfl:;\-11tJ1:;~Vlfifl1WUVlL1tJ'l.lfll'flJ-lTl'JL(;l'flf-d'JtJ~'fI'l.lL1'f1-.l 

n1r1J ntJijtiiilu-.l1'l.ltfl\-1:;'iVlm ... ..:J1'l.l'i4'tJ ~1111'i"ll1,h-.l tfl\-1:; 

J-l\-11'iVlmimVlfllt'l.ltflU11"l1J-l-.lflflW1:;'l.lflr . 

, 
'l.Jt:jJfidrn ~'J-.lfl1. 2547. .. mr~11-.lUfl:;\-11tJr:;~Vlfifl1wUVI L1tJ'l.lfll'flJ-lTl'J L(;l'flf-d'JtJ~'fI'l.l L1'f1-.l 

mr1JntJij~1'l.l-.l1'l.lt~ ... -.l1'l.l'i4'tJ ~1"l11'i"ll1LVlflilfll'f~(;l~1\-1n:i'1J-l 1"ln..!:;'if'l'Jn:i'rJ-lf'l1~(;lf 

J-l\-11'iVlmimVlfllt'l.ltfliJr1"l1J-l-.lflflW1:;'l.lflr . 

, 
tJ1:;L~1~ 'ib"l'l.l~1''l.l . 2547... mr~11-.lLLfl:;\-11tJr:;~Vlfifl1wUVliffi'l.lfll'flJ-lTl'JLj;]'fIf-d'JtJ~'fI'l.lL1'f1-.l 

" .cd :: IV J' _.J S1I=III Qr,CV .o=t..aII 
n11Cl'fl"llJ1:;n'flUUJ-l'U"l'l.l1J-l'l.lL"lI'fILWfl-.l LM'fI-.ltJ'l.l(;l~L"lIfl ... -.l1'l.l'J"ItJ ~1"l11'J"lI1Lflr'fl-.lnfl 

1"ln..!:;'if'l'Jn:i'rJ-lf'l1~l'lf J-l\-11'iVlmimVlflt'l.ltflU11"l1J-l-.ll"lflW1:;'l.lM. 
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~L'IIS	 ~nJ1::Lfll'~fN~. ~'tI\I2547... n11fl~'NLLfl:;"'11.h::~Vlfif11ViUVlLW\.lf'l'fl~~'JLPI'tIfd'Jtlfl'tl\.l

n11'tl mJli~n1lV1 ~fl'tlUl'M.l1\.lVl1\I'i PI'Jm'UJ." \I1\.l'i4't1 fl1'111'l11\1Lfl",:: f'lru:: 

'iPl'Jm'UJfIl1fl Plf ~"'1'iVltl1itILVlf'IL\.lLfli:l11'11JNf'lflVi1::\.lf'l1 . 

... , 
t\''J\.l fl1t1t1P1. LLfl:: ~\lf'lru1 fl1t1t1P1. 2538 L'VIAilAn1'l~~!I'V11~n1'iRnWl. ~J-Jvif'lf\lV1 4. 

nt\l LVI Vi "1: ~1'1t11fl1i\.l. 

, 
~\ltfLui'J lJ'tI m Vi \I . 2547. .. n11fl11\1 LLfl:;"'11.h:;~Vlfif11ViUVl L1t1\.lf'l'tlJ-JYl'J LPI'tI-n'Jtlfl'tl\.l 

~'tI\ln11tJmJli~\l1\.lU\.lLf'l1't1\1ri~~(;1L\.lmi. .. \l1\.l'i4't1 fl1'lJ1'i'll1 Lfl1't1\14'm'~PIL\.lmi 

f'lru::'ifll'Jn11J-JPl1fl Plf J-J",1'iVltl1itILVlf'IL\.lLfl£/11'11J-J\lflflVi1:;\.lf'l1 . 

~1 L1\1	 LLrI\lfIl'1. 2547. .. n11fl11\1 LLfl:;"'11.h:;~Vlfi1l1ViUVI L1t1\.lfl'tlJ-J~'J LPI'fI-n'Jtlfl'tl\.l ~\I n11'tln 

tlli~iur;'l'tlnfl~1\.l~'JtI~'tI... \l1\.l'i4't1 fl1'l11'ifll'Jn11J-J~Plfl1"'n11 f'!ru:;'iPl'Jn11J-JPl1flPlf 

J-Jt-n'iVltl1itILVlf'IL\.lLfl~11'11J-J\lflflVi1:;\.lM . 

~1 L1\1	 LLrI\lPI'1. 2547. .. n11fl~1\1 LLfl:;"'1tl1:;~Vlfi1l1ViUVI L1t1\.lfl'tlJ-JYl'J LPI'tI-n'Jtlfl'fl\.l ~'fI\I n11'tln 

tlliU~n11n~\I\l1\.l~\.l~\.lj1\.l... \l1\.l14't1 fl1'l11'i PI 'Jn11J-J'flPlfl1",n11 f'I ru:;'i fIl'J m'1J-JPl1 fl PI f 

J-J",11V1t11itILVlI"!L\.lLfl~11'11J-J\lf'lflVi1:;\.lfl1 . 

Lfl1'Jril6 ~n"JJ1urueiiPl. 2528. L'VIAtUtflii'VI1~n1'lRm!t1. nt\lLVlVi "1: LN~J-JvrflCl1U\.l 

LVII"!L\.lLfl~Vi1::~'tIJ-JLnt\' 1Vi1:;\.lf'l1L'1rlU'tI. 

Best. John W.1983. Research in Education. 4
th 

ed. Englewood Cliffs. New 

Jersey: Practice Hall. Inc. 

Gagne. Ret al. 1988. Principles of Instruction Design. New York. NY: The Dryden 

Press. 
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........
 
1'UVI 9 ~~1f'12J 2548 

L-;'£).:! "lI'tlL:nqjdlt.l~L~m'll1'Y(;11'J~~'tlm1t\tlkl~1klL'VlPlUPlmnJ~(;11klLf'lNmii4'E.I 

"lItl..:J2,Iln'i'VlmiE.l "1 

m1ti1klflh12JLPl1iiL(;1tlf1lkl1~ 0.01 2,1.2,1. .. u..:JtJ1h::mru 2548 1~f1J'fl~2J1i1~c;l1Luklm1 

Wi4'E.l1Jimn'M'1~1J·hnnL~kln'i4'E.lLL~::1Jn'tl1J12JLL~'J~1 'tl1~1ffi2Jkl~fE.l kl1LM'M'f~..:Jli i:l'II 'II _ 

~ru'l'l2J1J1i L'VI2J1:;'l'l2J1klm1Ltlkl~ L~m'll1 ry(;11'J~~'fl nl'l~'tlkl~1klL'Vl P1Urln11~~ (;1 L~tllh:;n'fl1J1klm1 

c;l1 LUklLPI1'1m fi 4'E.I c;l..:J mh 'J 
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IV ..., 

'J'U'VI 9 f'J~1rlJ.J 2548 

L;'il~ '!1'flL~'1!d·h.l~L~lI')"ll1'1!l'1d,)~~'flmd~'flt.!~1't..lLVIrlilf'lmd~~1'11t.!Lf'lNmdii4'1I 

'IJ'fl'lJ.J'VI1'iVlll1ill .., 

1'11J.J~Lf'lNn1d'i4'lI .. md~hm~:::'VI11.h:::~VlfimVi1JVlLffit.!f'I'flU~,)LI'1'fl:Mi,)1I~'flt.! ~'fl'l 

n1:reht.!Fh1J.JLrldi1LI'1'flf"llt.!1~ 0.01 J.J.J.J. .. U'I1J1.h:::J.J1N 2548 1~f1J'fl~mil~~1Lilt.!n1d 

~4'1I1~mn'M'1~1J1'VI1dLLl:Jt.!n'i4'mL~:::!ln'fl1JdJ.J 'fl1~1ddViL"llj iJLLt\',)~1 ~nh:::L~r:i,)'1ff 

"'N~J.J1J'1i L'VIJ.J1:::~J.J1t.!n1ni:lt.!~ L~1I,)"ll1t\! I'1d,)~~'fln1d~'flt.!~1t.!L VI f'lilrln1dl:J~l'1 L~'fl1.h:::n'fl1J It.! 

md~1 Lilt.!Lf'lNmdii4'lI ~'1nfi1') 
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L~~1::~~1'l.ln1ntl'l.l~L~m"ll1'lJtn1')l;ja'fln11~'fl'l.l1i1'l.lL~'fl~1 "II'fl.:JlJVlcm'l.lR'el~Vi,)Ltn'flflRNn1114'tJ 

'L11::n'fllJ1'l.ln11~rl Lll'l.ltRNn11i)4'tJ~.:Jn~1,) 
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mnll'l..lf'h'1~Lf'l~~LliItlf'!l'l..lI~ 0.01 ~JJ. t1'11J1.h::;~lru 2548 '1~futl~~1~~ILil'l..lm~ rfi~t1 
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~ILil'l..lLf'lNm~'i~m;l'lnfil,) 
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b1U'l.l'il'ilmrh.l11EJ;r'il~..:Jii 

nri1'Jih
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3 m1LLtJ..:J;l~1~tf'l1ijLl'I'ilf'lJ'l.l11'l 0.01 lL~.
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U'Vl ~tJt.lf'l'fl2.J~~ L~'fI fflVI1t.lrl1 i'l1..h::Li1t.l'fl~U ;:J f'l tlMl1~'fI~Lt.l~::~U Ll1l'i:1J ~~n, 1Lf'lr'fl'l",2.J1tJ 
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1. ",2.J1tJt1'1 ~::~Uf'l~12.J~f1lLitt.lL~mriu~'fIrJ1f'l~ri1n1~1Jfu1Jt'l 
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2. ",2.J1tJt1'1 ~::~U f'l~12.J ~ f1l Litt.lL~m riU~'fI~1 ;:Jf'l~12.J ~ n ~'fI'I,rt'I L~t.l",1'f1 L",2.J 1::~'fIL;{ ..
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1.1 Ld'fl"'1;:Jf'l~12.J~'fIf1lf'lft'fl'lriU'f1l*"'2.J1m;'1~'l~m~2.J .. 

... ., J' 
1.2 f'l~12.J"Jlf1lL~t.ltJn~'fI'I"tI'fI'ILt.l'fl"'1 .. 

1.3 f'l~12.JL",2.J1::~2.J1t.lpJLl.UULl.~::'tjfin1~1l1L~t.l'fl .. 

2. 111~ 

2.1 f'ltlMl1~'Jl'fl'l111~ . 

2.2 f'l~12.JL"'2.J1::~2.J'Jl'tl'l111~Lt.ln1~~'fIf'l~12.J"'2.J1tJ . 

23 x. ~.., ~ ~ 
. f'l~12.Jrt2.J~t.lfi~::"'~1'1111~nUL~tJ'I1J~'1mtJ . 

-., , .... 
2.4 f'l~12.JL"'2.J1::~2.J'Jl'fl'lL'Vlf'lt.lf'l~~1'1m~~t.lU'VlL~tJt.l .. 

2.5 f'l~12.JL"'2.J1::~2.J"tI'fI'I'I1t.l~1t.ln'j")'~Vln .. 
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... ,. .... .. 
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'!l'fl ~ L~tJ'J~1ru1.h: d1u 

.. w 
CJt'lf'i1 

,., 
'!l'fl ~L~tJ'J~1cyl1r:Li1u CJt'lf'i1 

O.V.
...l 

f'lU'Vl 1 
, .... 

f'lU'Vl 2 O.v. 
...l 

f'lU'Vl 1 
.... 

f'lU'Vl 2 

1 1 1 1 21 1 1 1 

2 1 1 1 22 1 1 1 

3 1 1 1 23 1 1 1 

4 1 1 1 24 1 1 1 

5 1 1 1 25 1 1 1 

6 1 1 1 26 1 1 1 

7 1 1 1 27 1 1 1 

8 1 1 1 28 1 1 1 

9 1 1 1 29 1 1 1 

10 1 1 1 30 1 1 1 

11 1 1 1 

12 1 1 1 

13 1 1 1 

14 1 1 1 

15 1 1 1 

16 1 1 1 

17 1 1 1 

18 1 1 1 

19 1 1 1 

20 1 1 1 

~tl1CJt'l U1.J1.J'VllPl~'fl1.J~.:Jm7thuf'i112JLf'lri1Ll'1'flf'!lU1lPl 0.01 2J.2J. 

'VJn;r'fll'1N1'l'1Ql1r:;~.:Jf'lmr~'flU 
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r.;~1.J m'll'lJ1I1i1-i\,ltl~ 1 1'11'111 'l1'1.1.J 4 tI -i\,ltl~ 1 tJ1:;:'htln11~n"'1 1 / 2549 

~ n1'~ ,.  .~. '.Ii ilYlflIUI1J91 (30 '.Iiil ) 
g 

~1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

1 103 \l1fi5m~ ""nm"~ 1 a 1 a a a 1 , a 1 1 a a 1 1 , a a a a a a a a 1 a 1 a 1 1 13 

2 104 \l1t1fl1\l\ltf ~m..I.\l\lM a a a 1 a 1 1 a , 1 1 a a a 1 a 1 a a a a 1 1 a 0 a 1 a a 1 12 

3 106 \t.etti~11'nJ ~~t1).l"ll").l1\l a a 1 a a 1 a a 0 a a a a a 1 1 1 a a 1 1 a a a a a a a a a 7 

4 107 ,".~iI ~N1n7~b1 1 1 a 1 , a a 1 a 1 a a 1 a 1 1 1 a 1 1 a , 1 1 0 1 a 1 a 1 16 

5 108 'LL1~n;.JftlWI LL"~\l1J11 a a 1 1 1 1 a a 1 1 a a , 1 a 1 1 , 1 a 0 a a 1 1 , 1 1 a a 17 

6 '12 \l.ft.'tl'JWt1 '1'17U';14,( a a 1 a a a a a a a a 0 a a a 1 1 1 a a a a 1 a a a 1 a 1 a 7 

7 113 ~'"'''~{. t~"'~'" a 1 a a a a 1 1 1 , 1 1 1 0 1 1 , a 1 1 1 a 1 a , a 1 1 1 1 20 

8 114 ~, ••iI~",1l" ,.d,~,. a 1 1 0 a 1 1 1 a a 1 a a 1 a a a a 1 1 a 0 a 1 a 1 , a 1 1 14 

9 115 U1t1n~1'1 Mt~'li a a 1 a a a a a a 1 a a 1 a 1 a 1 0 a a a a a a a a a 1 0 1 7 

10 116 \l1tlfl~t4'n~ tJ7:vI1J't'1M 0 a a a 1 a a a 0 a a a a a 1 a a a a a a 0 a a , a , a a a 4 

l' 117 ~'.Nn;l '''"'~O a a 1 1 1 1 a a a a 1 1 1 a 1 1 1 0 0 1 1 1 a a a a 1 a 1 1 '6 

12 118 ~,••~,"!f ~'I/''''' 0 1 a 0 a , a a 0 a a 0 a 1 1 a a , 1 a 1 1 1 1 1 1 1 a a a 13 

13 119 "'."''1/'\1 ~.,,,il~ a a 1 1 a 1 a a 1 1 a a 1 a 1 a , 1 a a a a 1 a a a 1 a a 1 12 

14 120 '\J1t1)J4"" nil,.~~.,~ a 1 1 a a a a a 1 a a 1 a 1 a , 1 a a a 1 0 a a a a 1 1 1 , 12 

15 121 ~,••ii.,~ 'I/""l.~ a a 1 , 1 a a a a 0 1 a a a a 1 1 1 a a 0 a a 0 a a 1 , a 1 10 

16 122 \l1t1~1YU\ t1J41'IJ"Jl 1 a 1 a a a 1 a 1 a a 1 a 0 1 a 0 a 1 a a a , 1 a 1 a 1 a 1 12 

17 123 u1t11l'1',ftl 'Tlt-l71lJil 1 1 a a a a a 0 a a a a a a a a a a a , a a a a a a a 0 1 1 5 

18 124 "'.L?o,Kn~ .'(0 a a a , a a 0 a a a 0 a a a a , a a 0 a a a a a a a , 1 1 1 6 

19 127 ,.,.nqliO' 11•••:",. a 1 , 1 a a a a 1 a a 0 a a 1 a 1 a a 1 1 a 1 a a a a 1 0 a 10 

20 128 ~,.l~{. 1l'0~ .. 1 a 1 1 a 1 a , a a 1 a a , a 1 1 1 a 1 a a a a a a 1 a a a 12 

2' 129 ,.,.~D "M"'~1Q. a a 1 a a a 1 a 1 a a a a 1 a a a a a 1 a a a a a a , a a 1 7 

22 130 ~' ••'l". ,~1'1/~01'N a a a 1 a 1 a a 1 a a a 1 1 a a a 1 a a a a 1 a a a 1 a a 1 9 

"1'M~;l6 LL~~~eJ~m~'l.J~:;LS1'U'\.nR1f01'J1'-Jmn41tJ'!If)~LL'IJ'lJVl~~'el'lJ ~'el~m~~1'Ufh\'-JLIi11S1LlJ1'elfn'U1~ 0.01 '-J.'-J. ~ 
(Xl 



23 131 "'"RUil',,'[ ...~,.,~. 1 a 1 a a 1 a a a 1 a a a a a 1 1 a a a a 1 a a a a 1 a a 1 9 

24 132 "'M't1j"'ut ,.,=~ a a 1 a 1 a 0 1 1 1 1 0 a a 1 a a 1 a 0 a 0 a 1 a a 1 a 1 1 12 

25 133 'U'"IeJmur~1 \l1"1'1~'Utr a a 1 1 1 a a a a a a a a 1 1 a a 1 a a 1 1 1 a 1 1 1 1 1 1 15 

2£ 134 "'""'Mll'" ,.",," a a 1 1 a a a a a 1 a 1 a a a a a a a a a a a 0 a a 0 1 a a 5 

1'lU.:.""T1"f. (R) 6 7 18 12 7 10 6 6 10 10 8 5 7 9 14 12 14 9 6 9 7 6 10 6 6 6 19 11 10 18 

l'i1f11,)'~~1n~1!J ( 0_2 w 0.8 ) 0.2 0.3 0.7 0.5 0.3 0.4 0.2 0.2 0.4 0.4 0.3 0.2 0.3 0.3 0.5 0.5 0.5 0.3 0.2 0.3 0.3 0.2 0.4 0.2 0.2 0.2 0.7 0.4 0.4 0.7 

lJl1"i1{1-v16 LLfl{;)'HJ~mnh::Lih~V111ii1P1"J1~mn~'1tJ'iI'fl'lLLtJtJVl{;)fl'fltJ ~'fl'lmre1'W1ii1t~L~~nL~'flf!J'W1~ 0.01 ~.~. 

... '" ...J ... I I 

'Vi"'l1~ru1'i1'fltl'fltJVl~~1 ~,)1~mn'l1tJ 0.2 - 0.8 

V1~1m'Y!~ "ll'fl'l~::LL'W'W 0 :: l11~{;)
 

"ll'fl'l~::LL'W'W l11\Jn
 

~~~ 1ii1~jn~mn~1tJ P R / N
 :: 

• ..l •
 
R = "'l1'W,)'W~'WVlVl1\Jn
 

'" N = 41'W,)'W~'W~'1V1~{;) :: 26 ~'W +>
<.0 



LL~~'1e.J~n1~th:Lij'W ~1l"l1.e)1'W11il~1LL'Wn'!lt'l'lLL1J1J'Vl~~t'l1J ~t'l'ln1~'Eh'Wl"l1hitPl~SjLIPlt'lf'!l'W1~ 0.01 '-JJ.J.
 

1:c;)1JmCklt1J11Pl'1 'JP'l.1JA tI ~'WtI~ 1 1t'l1JUn~ ~1'!11fjP'l'Jm1'-J~1Pl~1~n11 U1:~1t1n1~~m~11 /2549 L1tJ'I Pl:LL'W'W'"l1n'-J1n\U-Wt'ltJ
 
~ tiel ~. - .~. iill\'l6\1l1111J~ (30 'lill ) 

~ 
g 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
~ 

, 113 ","n,~{, \.m~v. 0 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 20 

2 107 ",v~ii ~M",i\bt 1 1 0 1 1 0 0 1 0 1 0 0 1 0 1 T 1 0 1 1 0 1 1 1 0 1 0 1 0 1 18 

3 108 \:1!JmJMl't u..·nl.'~ 0 0 1 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 0 17 

4 117 u,.ni':~ ""~IJ,~'l 0 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 16 

5 133 '\.l'!JB~l1" U1f1:::lIulf 0 0 1 1 1 0 0 0 0 0 0 0 0 1 T 0 0 1 0 0 1 , 1 0 1 1 1 1 1 1 15 

6 1'4 U1V.~~."r ...alll" 0 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 0 1 1 14 

7 103 lJ1ffU"," ,..nmft~ 1 0 1 0 0 0 1 1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 1 13 

8 118 ",v•.1",6 ~'lIti1'. 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 , 1 1 1 1 1 0 0 0 13 

9 104 '\.l1tJ!l1'I.LV'tf Ijtl\lWfln 0 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 12 

10 119 "'''''''lIt'ij ~·t"il" 0 0 1 1 0 1 0 0 1 1 0 0 , 0 1 0 1 1 0 0 0 0 1 0 0 0 1 0 0 1 12 

11 120 U1tllHl'lfi ntiUQ",fl1U 0 1 1 0 0 0 0 0 1 0 0 1 0 1 0 , T 0 0 0 1 0 0 0 0 0 1 1 1 1 12 

12 122 u1tJfi1'nfi t11~~Ufl~ 1 0 1 0 0 0 1 0 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1 1 0 1 0 1 0 1 12 

13 128 U1....U~{. ll'o... 1 0 1 1 0 1 0 1 0 0 1 0 0 1 0 1 , 1 0 1 0 0 0 0 0 0 1 0 0 0 12 

14 132 ","111,,/"'''' ...:~. 0 0 1 0 1 0 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1 12 

15 121 ",v.i\,,~ 'lI'Nl,~ 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 1 10 

16 127 "1Onq"n' ~f1tJft::f1'1l 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 0 0 0 1 0 0 10 

17 130 Y1tJ~\i~n ~~1'll~'U"N 0 0 0 1 0 1 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 9 

18 131 \I1tlfll+Jlful'f "'fN~;fII"QfI 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 9 

19 106 'U.ft.flfII"'l'5'fl6 ~~tlU,"'a.l1U 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 7 

20 112 u"."-,w,, .,.,,~ 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 , 1 0 0 0 0 1 0 0 0 1 0 1 0 7 

21 115 '\.l1tlm~n.n tn~\~'li 0 0 1 0 0 0 0 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 7 

22 129 u,.~i1 ,,~~..,,'~. 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 , 0 0 0 0 0 0 1 0 0 1 7 

"1'5'1~f1 7 LLt'l~'1e.J~n11U~:LSj'W ~1I"h.e)1'W11il~1LL'Wn'!l'El'lLL1J1J'Vl~~'El1J ~fl'ln11fl1'Wl"h\'-J~MSjLl'l'Elf'!l'W1~ 0.01 '-J.'-J. o 
01 



~:::~1JmClJClJ1(;11 'JP'I.1JA tI ~'\JtJ~ 1 ~'el1JUn~ gq1~1'5P'1(mm..J~(;1gq1·l'm1~ U~::~1tJm~~m~n 1 /2549 ~U~~:::~'\J'\J~1n~1n1u~~u 

~ 111'. ~. - .~. ililVlfllllilll~ (30 'iiil ) 

~ 
~ 
g 

s
" 
~1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 18 17 150 19 20 21 22 23 24 25 26 27 26 29 30 

23 124 ~'Vl; ..Kn;( U'/{O 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 6 

24 123 U1!lfll"'IIi!l l'Ifl~1~" 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 5 

25 134 ~,.';.ml'. \~li,," 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5 

26 116 U1!}fI)J~n~ t17d'hj"tl~ 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 4 

1JI1'11.:1.;1 7 LLgqVl~eJg'lm~U~:::Lil'\J "vI1ph~1'\J1~~1LL'\Jn'il'el~LL1J1J'V1Vlgq~1J ~'el~m~'ehwah1~b~~ilLl'l'elf'il'\J1Vl 0.01 ~.~. (1Jl~) 

(J'l ...... 



LLt'l~.:J~1~1m'l..l1"1~1LL'\..m1J'fl~LL1JtJ'Vl~t'l'fltJ L1m~1~tJPl::LL'I..l'l..l "I1mJ1nhJ~1UmJ n~).J't~P1::LL'I..l'l..l~~ 

1::~tJmtkJtkJ1Ipi1 'J13f.tJ.4 tJ .f'l..l;j~ 1 1'fltJtln~ t'l11J1",jI3f'JM1).J~(Plt'l1~n11 tl1::~1tJn11~m~1 1 /2549 

~ mft ~ •.•~o 'fiilVl5l"il1Jf! (30 '/.iil ) 

~ 
'" " i: 

20 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 28 27 28 29 30 

1 113 u1!J,"~M'I \'MI\~[JIJ 0 1 0 0 0 0 1 , 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 

2 107 U,lJtlii ~<ll1n,~iI~f 1 1 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 0 1 18 

17 

16 

15 

14 

13 

13 

12 

138 

3 108 \l1vnl.lftll'n LLlUl.l,,,, 0 0 1 1 1 , 0 0 1 1 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 0 

4 117 U'·CI1'311il ~,~,,~, 0 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 , 0 0 1 1 1 0 0 0 0 1 0 1 1 

5 133 u,.mm~, U,~:1l'U,( 0 0 1 1 , 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 

6 114 ,,,••'1',,,,r ,".iI,.u 0 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 0 1 1 

7 '03 U,.i1mo 'fIn.ll4fl~ 1 0 1 0 0 0 1 1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 1 

8 118 U,"'~l• .r 'l'll''''' 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 

9 104 U,• .,UU,( ~"UUUM 0 0 1 0 1 0 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1 

1'll-H·l::II......"!Jof[!I(RU) 2 4 6 4 5 4 3 5 3 5 5 2 4 5 7 5 4 4 5 4 4 4 4 5 5 5 8 4 6 7 

.... I 0 0 

1Jl1'i1.:J\'I 8 LLt'l~~~11"l1m'l..l1"1"11LL'I..ln1J'fl~LLtJtJ'Vl~t'l'fltJ L1tJ~~1~tJPl::LL'I..l'l..l "I1n).J1n'ttl~1UmJ n~).J't~P1::LL'I..l'l..l~~ 

U1 
I\) 



LL~ ~..:!'\.nlOhti'l'W'l"l~'1LL'Wn'!lt:l..:! LL'IJ'lJV1lPl ~tnJ au..:! ~'l~'IJli1:;LL 'W'W "l'lm..nn'b..l~'loWt:lu n~:.J'l~li1:;LL 'W'W~'l. 
~::;~'IJmt'kJt'kJ'l~1 'J1il.'IJA tl ~'WtJ~ 1 ~t:l'IJlJn~ ~'l'!l'lijlil'Jm~:.JfJ~~'l~m~ l.J~:;~'ltlm~~m~t'l 1 /2549 

~ 7'l'. ~...~. 

,,,".utl',,. ..,'l'.,~. 

'lii!\'l6Ulillltl! (30 '!iii ) 

g 

i!1 2 3 • 5 6 7 8 9 10 11 12 13 
" 

15 16 17 16 19 20 21 22 23 2. 25 26 27 28 29 30 

18 131 0 0 0 1 0 , 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 I 0 0 1 9 

19 106 'Utfl"11'~61,;!Il1,"'JJ1'U 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 7 

20 112 tJ.i'l.~"IIil'll,) "'lI'N,( 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 , 1 0 0 0 0 1 0 0 a 1 0 1 0 7 

21 115 U"lfln'lffi1 M'~'li 

"'.Q~ O,M",,,,~. 

"1"'"',tI'n#: u•.ro 

0 0 1 0 0 0 0 0 0 , 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 7 

22 129 0 0 1 0 0 0 1 0 1 0 0 0 0 , 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 , 7 

23 12' 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 , 1 1 6 

2. 123 \I1VDl'''Iof'!1 Y1~~ffl" 0 0 1 , 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5 

25 13. "'."'~51l'" \~>I<1U 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 a 0 0 0 1 1 5 

26 "8 \l1!1ft)JKn~ u1dh.l",,,, 0 0 0 0 , 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 • 
n$JI'l::L1.\J\JrllJ~!l(RL) 1 1 5 3 1 2 1 0 2 2 0 1 2 2 3 3 3 2 0 3 1 0 2 0 1 0 5 3 3 5 57 

.. I 0 0 

"1'l1~'VI 9 LL~lPl..:!~'lli1'lt:l'l'W'l"l"l'l LL'Wn'tl'fl..:! LL'IJ'lJV1lPl~t:l'IJ au..:!~ 'l~'IJli1:;LL'W'W "l'ln:.J 'In'llJ~'loWt:lU n~:.J'l~li1::u.'W'W~'l. 

c.n 
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bb~~~C.J~1"i1t1TW11ilr.l1bb'Wn'll'Mbb1J1JV1~~~1J 

1:;~1Jmt1JtkJ1LJi1 'JPl.1JA;j ~'W;j~ 1 1'fl1JtJn~ ~1'l11"rjPl'Jmn.l~1P1~1",m1 tJ1:;r.l1;jn11~m~n 1 /2549 

1'lUn11 ofiilVlfll'lillJt'i (30 ilil ) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 28 27 28 29 30 

r.ll-JI'1::L\U\mu4I'~(RU) 3 3 7 5 5 4 3 5 4 4 5 3 4 4 6 5 5 4 5 5 3 3 4 5 3 5 7 5 5 7 

1'll-JI'1::LLUU1'lU4I'~(RL) 1 1 5 3 1 2 1 0 2 2 0 1 2 2 3 3 3 2 0 3 1 0 2 0 1 0 5 3 3 5 

N I 2 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

1'i'lt'i'lU'l"l<\'lLLUn (D) 0.2 0.2 0.2 0.2 0.4 0.2 0.2 0.8 0.2 0.2 0.6 0.2 0.2 0.2 03 0.2 0.2 0.2 0.6 0.2 0.2 0.3 0.2 0.6 0.2 0.6 0.2 0.2 0.2 0.2 

.. I 0 0 

"1'1~f1 10 bb~~~C.JM1m'W11il1il1bb'Wmi~~bb1J1JV1~~'fl1J 

~ 1311t11'W11ilr.l1bb'Wn = RU - RL 

N / 2 
_ I;' ...J... I 0'0 ~, J'~tJ
'W1il11ru1'l1~~~1JV1~ Pl1'fl1'W11il1il1 bb'Wn lP1~bblP1 0.2 'lI'W ~
 

..I~!:"I - '" ... ... ,~. J'~tJ
 
~i tJ bb1J1JV1~M1JV1 ~'1l ~'Wm1'JliltlYJn'll~ ~Pl11P1~bblP1 0.2 'lI'W~ 

~ 



"" ,"" ~ "", '~_.'i''' ..f;I'l'i1011f1 11 LL~r;)~V11Pl1Pl'J1'-JL'!Ifl'-J'U1Jfl~LLlJlJ'VlJ;l~fl11 L1fl~m1m'UPl11,d.J ~Pl:'-JL(;lf)11J'U1J;l 0.01 '-JJ.J. 

~ • r-: ... :'1 ;. :'1..1 .1 ..... .1 • ~ ~ 
1:;J;llJu1t1!C\J1j;11 'J131.11.4 U '1l'Uu'Vl 1 :fllJunj;1 ~11J1'JI31'Jm1'-J~j;J~1V1m1 u1:;linum:i"Im~1 1 / 2549 

. '7 
lil 
G 

~ l~ 

vi ... ~. - .~. !'iil~".il1J11I (30 !'iil ) 
c 
g 

" 
r 

'C 
;J 

i: )( 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

1 103 '\J1tlfimft ""IJ~Lt'~ 1 0 1 0 0 0 1 1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 1 13 169 

2 104 U"lt/f11'U'U'tf ~n'U\I,\I,f1n 0 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 12 144 

3 108 'U.t1.tlll,ll'n6 ~~!J~"'''~'u 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 7 49 

4 107 u1.~il ~"l1n:~a~f 1 1 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 0 1 18 324 

5 108 U1ttnt.lnnvt l.Lt"I-''U1P1 0 0 1 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 0 17 289 

6 112 "-•."'.",,, ""mll" 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 1 0 7 49 

7 113 'U1tlYi-1lffoJ LY1t1~~tIlJ 0 1 0 0 0 0 , 1 1 1 1 1 , 0 1 1 1 0 , 1 1 0 1 0 1 0 1 1 1 1 20 400 

8 114 U1••'1'",,r ...a,.u 0 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 , 0 0 0 1 0 1 1 0 1 1 14 196 

9 "5 U1[Jn~1 1,,~\~'lI 0 0 1 0 0 0 0 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 7 49 

10 116 'U't1'UI~n~ 1Jt:'hJl1f1~ 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 4 16 

11 117 U1.ni'31sii "nl"~' 0 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 16 256 

12 118 U1 ••~:.!f ~'II.n. 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 13 169 

13 119 U1.0"''II~ ~·O"W 0 0 1 1 0 1 0 0 1 1 0 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0 1 0 0 1 12 144 

14 120 'U1tllJ"~" n~u~~.,~ 0 1 1 0 0 0 0 0 1 0 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 12 144 

15 121 U1.'~". '11,,,,1•• 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 1 10 100 

16 122 \ntJ~1,"n ltJ'1U~' 1 0 1 0 0 0 1 0 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1 1 0 1 0 1 0 1 12 144 

(J1 
(J1 



17 123 ~1tJll'1''11'!1 f1Mt!lPi 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 , 1 5 25 

18 124 t.l1!l\1tJ~j~'n~ lJ.'ll.(t;l 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 , 6 36 

19 127 ~,"nq"o' U!I!lft::!I'''' 

~'"«~U" 1J"~., 

0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 1 , 0 1 0 0 0 0 1 0 0 10 100 

20 128 1 0 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 1 0 1 0 0 0 0 0 0 1 0 0 0 12 144 

21 129 ~'"lJil ",iI'~",~,O· 

~'""~". '.;'lI~"TTtU 

0 0 1 0 0 0 , 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 7 49 

22 130 0 0 0 1 0 1 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 , 9 81 

23 131 ~'""~«~". ,.,~.,~. 1 0 , 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 9 81 

24 132 1.I,vn'''Ilf~l ,.,.:~. 0 0 1 0 1 0 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1 12 144 

25 133 l.I'"fi""'~' 1.I,~"1l'l.I>1" 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 15 225 

26 134 1.I,"lf~mI" \.~,,~ 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5 25 

~'J ~ 11tJ;rf) 

P 
q 

pq 

6 7 18 12 7 10 6 6 10 10 8 5 7 9 14 12 14 9 6 9 7 6 10 6 6 6 19 11 10 18 284 3552 

0.23 0.28 0.69 0.48 0.26 0.38 0.23 0.23 0.38 0.38 0.3 0.19 0.26 0.34 0.53 0.46 0.53 0.34 0.23 0.34 0.26 0.23 0.38 0.23 0.23 0.23 0.73 0.42 0.39 0.69 

0.77 0.74 0.31 0.54 0.74 0.62 0.77 0.77 0.62 0.62 0.7 0.81 0.74 0.66 0.47 0.54 0.47 0.66 0.77 0.66 0.74 0.77 0.62 0.77 0.77 0.77 0.27 0.58 0.62 0.31 

0.17 0.19 021 0.24 0.19 0.23 0.17 0.17 0.23 0.23 0.21 0.15 0.19 0.22 0.24 0.24 0.24 0.22 0.17 0.22 0.19 0.17 023 0.17 0.17 0.17 0.19 0.24 023 0.21 6.1 

... ,"" .:.. "", '~'i''' ..
"111~'V1 11 U.~(;l'l"'11"111"1'J1~~"llf)~\J~f)'1~~'lJ'lJ'V1(;l~f)'lJ ~1tNm1f)'l\J1"11 b~ bI"11~~(Jlf)1~\J1(;l 0.01 ~.~. ( tJlf) ) <.n 
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~ p q :::: 6.1 ,~X = 284 , ~ X 2 = 3,552 

= 26 x 3,552 - (284 ) 2 

26 x 26 

= 17.30 

r = n I; pq
tt [ ]S2n - 1 t 

..... .... Go' Go'... .. 0

L).Jt! r tt flit! flI'J1).J L'n'el).J'I.l'llt!~ LLlJlJ'Vltflft'ellJ'Vl..:l'UlJlJ 

0 0.. .. .. '" N flit! ~1'1.l'J'I.l"JI'el'll'el..:l Lf'lrn..:l).Jt!'J~ 

P fo)t! l~~'J'I.l'll'el..:l~vhl~'I.l;rt!\-frt~ 1 ,r'l.lfo)'ell~~'J'I.l'llt!..:If'I'I.l·th~nrilJf'I'I.l 
0

Vl..:l\-f).J~ 

fo)t! l~~'J'I.l'll'el..:l~~vh~~1'1.l;rt!\-frt..:l1 \-fTt! fo)'el 1 - P 
• 0

fo)t! f'I::: LL'I.l'l.lf'l'J1).J LLtlnld'J'I.l'llt!..:ILf'lT'el..:lnt!Vl..:l'UUlJ 



58 

30 1 _ 6.1 ] 

= 30 - 1 17.30 = 0.67[ 

~ ~, I 

~,:ruuu1JtJVl"fttl1Jllu1Jil ijft'J11JL;itlJJU = 0.67 
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?lii~~H':l.ln11'1nl.h::~'YIfifl1Vl~tl'lU'YI ~tJ'l.lfll'el),JW'J L~tlfJl'JtJ?ltl'l.l t"1tJti~lJ\1 (L?l1'Jru6. 

25 8: 295) 

L F 

N N 
___ x 100 E, = x100 

A B 

.., ... 
L),J'el E1 fll'el U 1::i4'Y1fifl1Vl~tl'l LLU1J'YI V1?ltlU1'111 ~~i),J tl'YIi1::~~1'1 ~tJ'l.l~ 111 LtI'l.lffitJ~:: 

...
E2 flltl u1::i4'Y1fifl1Vl~tl'l LLUU'YIIPl?ltlUl'111 ~fl i),J tl'YIi~i'I ~'l.l~ 111 LtI'l.lffi tJ ~:: 

LX ..
fll'el fll:: LL'l.l'l.l1'J),J~'el'lLLUU'YII11?ltl1J1'V1 f.J ~i),Jtl'YIi1::~~1'1crtJ'l.l~ ~crtJ'l.lvl 11~ 
..LF fll'el fll::LL'l.l'l.l1'J),J~'el'lLLUU'YII11?ltlu1'~~~i),Jtl'YIi~i'l~tJ'l.l~~~£J'l.lvl1~ .. 

A flltl fll:: LL'l.l'l.lL~),J~tl'l LLUU'YI V1?ltl1Jl'111 ~~ i),J tl'YIi1::~~ 1'1 ~'l.l .. 
8 flltl fll:: LL'l.l'l.l L~),J~tl'l LLUU'YII11?ltlU1'I1I ~~i),J tl'YIi~i'l crtJ'l.l 

... 
.. 0 1I.o=a1 ... 

N flltl 1Oj1'l.l'J'l.l~LW'l.l'YI'l~),JI1I 

LL~ Liitl'ltil1n.fi''l.lt'ltl'l.ln1114'tJ rti4'dW1~vl1LLUU'YII11?ltlu1'~~~i),Jtl'YIi1::wh'l~'l.l ~'1 'W 

?l1 11f1ti~~1"''1mh'J 1~'l.ln1~1U1::i4'Y1fifl1Vl~tl'lU'YI ~£J'l.lflltl),JW'J L~tlf1 "''1l!'l.lrti4'tJ~'1~tl ti 

~~ 1\-l~ ~'el 
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~(i ~~lfl'l.ln11\<t11J1~~'Vlfi111Vi"tl'l1J'VlLrtJ'l.lf'ltl2-JYi'l Ll'ltlfJi'ltJ~tl'l.l b~tJ leD~ I'll (L~1'ltil6, 

2528: 284) 

= M1 + M, 

P - M 1 P
 
,
 

M 1 eJ~"tl'lf'l~LL'l.l'l.lL'U~tJr.nnn11~tl1Jritl'l.ln11L1tJ'l.l (Pre - tese )
 
,
 

M 2 = eJ~"tl'lf'l~LL'l.l'l.lL'U~tJr.nnn11~tl1J\<t6'1n11L1tJ'l.l ( Post - test )
 

P =	 f'l~LL'l.l'l.lL~2-J"tl'leD'el'Vl~~tl1J 

rl1"tl'ltlUl11~'l'l.l~M"1n~1'I1~ ,,~ijf'i11~\<t~1'1 0 - 2 ti1f'i1~\<t1tltln2-J1Mijrl12-J1n.. 

LL'Vl'l.lrl1	 M 1 12.12
 

M 2 = 25.59
 

P = 30
 

= 25.59 - 12.12 + 25.59 - 12.12 

30 - 12.12 30 

= 0.753 + 0.449 

= 1.202 

rl1~1~ = 1.202 



61 

LLt'l~·:m1rV1~t'l'il1J,rU~1~qj1~u'fl1,rumrLL'..mL~'1'!1'il'lVi (t - test ) 

~'il'lmrtl1'l.lFh'1J.J1flri1Lj;\'ilf'!J'l.l1~ 0.01 lUI. 

(y- X ) =D D unri1~'1 2
rl'il'l.l (X) ~~'1 (y ) 

361
19
27
8
 

13
 169
12
 25
 

13
 169
22
9
 

17
 289
25
8
 

144
12
27
15
 

27
 18
 324
9
 

16
4
19
 23
 

14
 196
28
14
 
, 

9 'l.l1'1t'l1'".l~nryt'1J1 u'lJ'l.l'".lfl 16
 256
29
13
 

17
 289
25
8
 

144
12
14
 26
 

12
 144
16
 28
 

121
11
9
 20
 

24
 12
 144
12
 

11
 27
 16
 256
 

121
15
 26
 11
 

144
14
 12
26
 

229
 3287
206
 435
 
, .... 

fl1 L'tlflU 12.12 25.59 



62 

L; D = 229 , L; D 2 = 3287 . N = 17 flI'U. 

~D 

D2 
_ ( ~ D) 2= IN ~ 

N-1 
... 

D l'l'fl l'l'l1 ~ U[;ln (;)1-:1'n'fl-:ll'l::: LL'U.'U.U(;)fl::: ~ 

N ... 
flI'fl ~1'W'l'U. (flI'W ) 

229 

=J(17 x 3287) - ( 229 ) 2 

17 - 1 

= 229 

14.66 

= 15.62 

Vlin LL(;)R1 t ~~1'W'lrul~ =15.62 ~-:ln~1't?lVlin LLtlfl~1~flm1'Ylt?lfl'fl'U 2 l'lf-:lLL[;lnlPh-:lrl'W 

L~'fll~ 95 % J'W~'fl m1Lrtl'U.~'ltl'U'YlLrtl'Wl'l'fl~~'l L[;l'flfJI'ltlfl'fl'W ~'fl-:lm1'fl1'U.R11~tMiJL[;l'fl1 

"1I'W1t?1 0.01 lUJ. ~Lrtl'Wiil'l'l1~iL~~;'U.''t1-:1L~'fll~ 95 % 
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• •• 'I '1''' ..u,'U'U'""1If1'U L'lfl,m1'l'inUfII1"a.a "F1'l"'LflfI'i"lJU1fl11 0.01 "'.a.a. 
..'111-.3 ;'il~tltJil~-.3'UJ~ 30;,tl t~tJL;jtJU..hR1IJ1tltJ~-3iu"Jitl-3~1-3~ri1"rl.\~ i~ 

, 
" -=lII I I" " "JItl'Vl1 . tl1UR1 L~ )..I.3-J. 

, 
;rtlVi 2, thu..h1rA' )..1.)..1. 

"..I, '1111tl'Vl 3 . tl1Ufl1 )..I.3-J. 
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. 111"1I..o=aI.'!Itl'VI 4 . tl1l.lfl1 (;l ..•.•••...•.......•••..•.•..••.•....•..2.1.2.1 .
 

. 111"IIGI''!Itl'VI 5. tl1l.lfl1 (;l 2.1.2.1. 

;rtl~ 6 . fi1l.lrh1~ '" 2.1.2.1. 
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;tl~ 7 . 'ti1'l.lf'h1~ J.IJ,J. 

;tl~ 8 . 'ti1'l.lfh1~ J.IJ,J. 

. 
;JtlV19. 'fi1'l.lf'i1~ J.UJ. 
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;rt1~ 10 . t11tJp'h1~ lUI. 

.,.J I l't"
1t1'Yl 11 t11tJrn ~~ 2UJ. 

, 
II .. I I" 11

'Jlt1'Yl 12 . t11tJA1 ~~ 2.J.2.J. 



67 

"' ..l , ''t.1''!IflVl13 fl1'IJfl1 VI ~.~ • 

. 
,,~ 11't"'
'!IflVl 14 . fl1'l.lfl1 t'l ~.~. 

,,~ 
, 11't"'

'!Ifl'Vl 15 tl1'l.lfl1 t'l ~.~. 
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,'" .. I 1" " 1It'll'! 16 . t'l1U~1 ~~ 2.UJ. 

," ... I I"
 II
'tit'll'! 17 t'l1U~1 ~1PI 2.UJ. 

;rt'l~ 18. 'ehUfhl~ 2.1.2.1. 
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" ...,J I 'l '"IlItlVl 19 . tl1tJ.f11 ~ JU.J . 

"'",,0;: 
. 

20. . . 'l '" '/1 IJr' tl1tJ.f11 (;l J.JJ.J. 

II ...J I I" .!!'Btl'Vl 21 tl1tJ.f11W1 J.J.J.J. 
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.... ...J I '1"'I1Itl'VI 22. tl1Ufl1 ~ J.JJ.J. 

, 
.... .. I '''' ....lItl'VI 23 tl1Ufl1 L~ J.J.J.J . 

.... ...J I""I

1Itl'VI 24. tl1Ufl1 L~ J.J.J.J. 
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" ..J I '1 II
I


'!I'tlVl 25 . 'tl1'l.lf'l1 ~f1 ~.~. 

'" ..J I '11.1I


'!I'tlVl 26. 'tl1'l.lf'l1 ~f1 ~.~. 

" ..J " '1"'!I'tlVl 27 . 'tl1'l.lf'l1 ~f1 J.J.~. 
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II'; • ''1''
''flVl 28. 'fl1Ufll1 bl'l ",1",1. 

;J'fl~ 29 thu,"h't~ ",1",1.
 

.., ..J I I" 11
 

''flVl 30. 'fl1U"1 bl'l ~UJ.
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L~.!ILL1J1J"fiII."B1JL1'iNn'l'ih'Ufi"'lwtfll,jjL""Bf 

"D'U"'lfill 0.01 JUt 

1. 14.31 ~UJ. 2. 14.65 ~JJ. 

3. 15.11 ~.~. 4. 15.53 ».~. 

5. 15.90 ~.~. 6. 16.335 ~.~. 

7. ~1uph'W1~ 8. 0.13 ~.~. 

9. 0.30 ~.~. 10. 0.45 ~.~. 

11. 0.64 ~.~. 12. 0.775 ».~. 

13. 0.93 ~.~. 14. 1.315 ~.~. 

15. 1.58 ~.~. 16. 1.89 ~.~. 

17. 2.19 ~.~. 18. 2.44 ~.~. 

19. 2.71 ~.~. 20. 2.99 ~.~. 

21. 3.22 ~.~. 22. 3.40 ~.~. 

23. 3.60 ~.~. 24. 3.74 ~.~. 

25. 3.90 ~.~. 26. 4.10 ~.~. 

27. 4.40 ~.~. 28. 4.70 ~.~. 

29. 5.00 ~.~. 30. 5.31 ~.~. 
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2. .m""i't!I~'!l' 

3. "l::"1J"i1f1~'!l' 
.k 

4. ,.U3'U 
5. l.'JtI1An'Wl 

8. fhilfieu,t!I"i1t!1~'!l' 

~ ..t ..
04-400-1 01 n1n.mVnJ..:I1UVl1'1(H'I'Jn'l1~ 

(Basic Engineering Training)
 

ij1l1~U.:I1Uij1l1;j'n ""in~~Mt1lqj1ijf'l'Jn'l1~f'l1£'lLJIf1Jtl.l;\~
 

1l1f1n11~mn~ 1 , 2 ,run~ 1 , 2
 

126 f11UL1tJ'lJ.~~tll'l 18 tftll'l1'l-f V1q~fl 1 f11U tl~~ 6 f11U~tl 

itl"1'l-f u.~::trn~n~",::lA'tl'lt'L'J~1~n~Rufl,)1Utlm'J~11 i'JL~'1 

vitlfttl"l1'l-f 

3 ""ti'JvnLJI 

L.n1t "'""inn11tl~U~'11U,;('JtJ f1'J1~tl~tl "lJitJt ULN1Jn'l1U 

2. £'l1~1111tl~illin1'1t'Lflitl'l~tl1'''U.~::Lflitl'l~tl~t.ntUn11i1'1U.UU 

3. L.n1t",,,,,inn11t,Lflit"l'l~tl'l,;(tlth'l L""~1::£'l~riuin~tl.l::n11t''11U 

4. £'l1~11t1tl~U~'11U~l'lL~tlUL~""::,;('JtJijfin11vi1'11 'l,;(\lnlA'tl'l 

5. £'l1~11t1tl~u~n11t'Lfl1tl'l~tl~UrU~tlL~",,::u.~u'l~\ln~tl'l 

6. L.n1t"'U.~::LitUfI'J1~~1RqJlItl'lLflit1'1~tln~~U.:I1U 

7.	 £'l1~11t1tl~min11t'LfI~'1nfl'l~hn11@1"'L~tluiU'I1u'l;ttlth'l 
... 

\In[;ltl'l 

~n~ u.~ ::tl~illi'l1U~U.:I1UVl1'1 ;t1uijf'l'Jn11~ ~ L~m.ntl'lriu 

Lflit"l'l~tl1'", Lflit"l'l~tln~~U.:I1U j;]~tl"'''ULflitl'l~tl tltln1C\Ivi1'11 
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~~tt'l 1 mhn11 

(fl1'rni'lt'l~1'1.l~t'l'lvi1'11klt~~'YI) .. n11L:J~M~kl~,)kl"'t'l'lflUmt1J,1klfl(;J~1l-lm12.J l-l1t'l 

n11L:J~(;1 L:J~MJit1J,"'~,,~,j1t'lt'ln~Vft'l..:lMfl1'" "::tA't'l'liln1ffit'lnUtJtJt~(;JN,,,,U1~~..:I~n11H'I1kl 

ilrUinMnr~,)~'112.JUfl~~,)12.J~'1'Y1kltkln11t''11kl ~'1tkln1ffit'lnUtJtJ"~~t'l'liln11n1l-lkl"''''kl1~ 

L~t'l~,,~Ulvi1n11L:J~(;1M12.JUtJtJ~~t'l'ln11 " 

L')t'lfL;j~ f~1~ LUt'l fLtlklL~"4t'l'l~t'l1' "''Dkl1~~kl'l1kl~il~2.J H1kln11L:J~ M U~Uh~kl'l1kl~1'~ 

M1')"~t'ltJii'Dkl1"fl1 fl,)12.Jfl~Lti~!il''1 L~1tJ'I~t'l1'~~il~2.J t,~t'l bJtMiiLMt'lf Lrlt'l'l"1nil11~1'W 
U'VN2.J1mnkllu n11~Ufliht'lfm~t1~1~ ii~,)12.J~'1'Y1kll'it'ln11t''11kl 

~'1,rkl~t'ln11~t'lkl~'1'1!nAnM1l-lffivi1kl~n1i'l'2.Jt'l~~"t~U~~'111~fl::Lt1~"'L~mritJn1n11kl 

'Dkl1~ bJt~1iiL(;1t'lf~'1mh') ilvr'll-l2.J~41kl,)kl 2 UrJkl ~'1,,~ilutJtJ1Jm.r"'n1ffi1kl'Dkl1~ t~'YI~~t'ltJ 
. '" 

n1ffi1kl~')~ 

'i~tt'l 2 ~,)kltl1~nt'ltJ ufl~ijfin111'''''Dkl1~1l')~12.Jtfl1iiL(;Jt'lf 

'i;ltt'l 3 n11UtI'I;",bJtfl1iiL(;J'flnkl11n 0.01 2.J.2.J. 

ii~tt'l 4_ n1n11kl"Dkl1~bJtfl1iiL(;Jt'lf 0.01 2.J.2.J. 

ii;ltt'l 5 n11V11')"~t'ltJbJtfl1iiLMt'lf 0.01 2.J.2.J. 

UrJkl 2 utJtJ1Jn~~vr'll-l2.J~ 

'i;ltt'l 1 - 6 LtlklL~1L'1t'lf~'fl~v1vr'll-l2.J1n 
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