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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 vernier caliper 0.02 m.m. 

and 0.001 inch, 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, Moreover, after learning achievement 

At significant level of 0.05 

( MR. Sumrerng Pangsri) 
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ii"'1n11)J"1ftl'lfUru~l'I ft"'ll1ii"'1nmJ~l'Ift1\4n11~1fl.Un11L1tJUn11fttlU'IItl~ )J\41iiYltl1fltl 

LYlrltutftii'l1'll)J~rlft~1::U"d lUfl1rlLmU~ 1 /2549 

3. tJ1::'ll1n1LLft:::n~)JlIi'1tllh~Ltluun~ntt11::iKutliruq"l'I1 ft1'111ii"'1nn)J~"ft1\4n11 

(4 n) .jUn~ 1 1tlutJn~ ~ft~Y1::LiilJum..uii'll1 ii'll1n111Jn~UJ1UYl1~ii"'1n11)J \4fln, l'I1 

ii"'1n11)J"1ft"fUru~l'I fl1'111ii"'1nn)J~"ft1\4n11 lUfl1rlL1tJU~ 1 nn11~ntt1 2549 n11 
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4. lK'1LLtJnilflUn1fi(lJ;itl 
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UYIL1tJUrltl)J"'1Ll'Itlfl'1lJft flU 
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P = fIl::LLUUL~JJ'tl-3;tl""t'tltJ 
I .. ..I ..l'u,' ~ "" " k l..l Ifk"" I

fIl1'tl-3tll'l1111')U" Wl'i1n~,,1U 'i::2JfIl11::\4')1-3 0 - 2 "1f1l1"~1fltln2J1 ~"2JfIl12J1n ..
 
n11 1 tltl11 tJ"LmUfIltl2Ji;'1Ll'IflfUU~LnW"'2J1l'1131U 

.. K "".!'l .... ..l_ .. L
6. LLtJtJ""t'tltJ 'l42J1!1tl-3 LLtJtJ""t'tlU~"~fl"1-3n11LltIU LlJULfIl1tl-32Jtl"~'1'i!lt'TJ-3 

~UL~tll;tlt::Lilu~flrltlULnJ ~'1!1tJ" LmUfIltl2J~'1 LIltlfd'1!1t'tlU LLfl::l4i-3n11LmUA''1!1tJ'' LmU 

fIltl2Ji=4 '1 LIltlfd'1!1t'tlU 

t1=ttl1iu;n.nu"nnm~{!J 

1.	 L~tll«lA'tJ"LhJUfIltl2Ji=4,)Ll'Itlj,j'1!1"tlU c4tN n1itJntlil~n11!hu,h L'ltlfLi1!1f 

.: ..l, tl :l -" ..~. - I'U1" 0.02 2J.2J. LLfl:: 0.001 U'1 "~1Un1~1 t::11"fill1fiLLfl'1LLfl::"12J1ffi ~~ ~Un1'llJ1::ntltJn11 
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.. ~ "." "" - LJ ..l 1'_ .r ~ . "" ... ;,2. Unnn1:t1t'12J1ffi ~'tJYlLltIUfIltl2Jfi'1L1ltlTD'1!1"tlU""T1-3'U nnWlntlULltIU LU"DU 

~1tl"tJYI'1UUtlm '1fl1LA' 
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3. LfitlLLn CU~1 'lJn11'i"n11LltIUn1~tlU,tl-3~'1"!1 ~1tltl1'i11t1"1UtlU 1 "U1 

tJ" LmUfIltl2Ji=4'1 Ll'Itlj,j'1!1"tlutt!l; L~tll"'~fltf2J'l"b1-3n11LnJU~-3~U 

4. n11~1LilUn1fj"'!I1UfIlf-3~ LtlUn11ii1LilUn1~~!I1uim~W::1'12Jn~2JLfIlNn11 
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tUn'l1~m~n"1u'i~t1fIIf"d fj~!l'~m~nIlUfll~1Ltlnt1N1U'i(!l~L"m;tN 'i:"!lUU" 

U!lnnfl1'l11!lfl::Lti!l"Ltlui'J;tl ';-"Pif}'tJd 
.... __ ~.r .r .... 

1. n'l1'lLflll1;;'MLU'tlVl1LUtlVl1'l'D1 

2. n'lfltfl"UfiL7tJUflltlJJ;;'lLMtlfd'l!lttlU 

3. n'l1tfl"UUUfI ~fttlu1'" e.lfliJJQflifl1"n'l1LWU 

4. fII'l1JJVlJJ1!lflltl~;;'lLlJltlfd'l!lfttlU 

5. n'l1"1tJr.:ifltimYf'Dtl"UflLWUflltlJJ;;'lLlJltln'l!lfttlU 

6. "1u'i(!l~Lrimitl"nUUflL7tJUflltlJJ;;'lLlJltlfd'l!lttlU 

_ tA _~ 

m'ML""::~L'UtlWl,)"'" 
.- .. ~... ...r - ~ JII'" II

n'l1'lLfII11:VlLUtlW1 fIItl n'lN1Ltl1LUtlVl1'l'D1"1nVl",n,IJI1JJ1UU"tltlnLuUL1tl"!ltl!l 1 
.. , , ,.r ~ , 'I.\' ...l 'I ''I,.J.. ..r: 

Vl1tlVlU'l!l!ltlt! 1 1J11JJtJJfII'J1 n'l1UU"LUtlVl1UYfm!l1JJ uu" L'M UPlfl:"'tlU LVICU Lfl Lfl!lnUtl1....:ft"'u 

1i'lftU1"~L~tltIDjfll'l11-Jl'ltlL~tl"nU Vl1tlLi4u~1L~tlVl11J1tlu'1Ilfll'l1Pitl~1-Jny'h'A' ;tl~1ACU 
.. 'I.! ....:!.r .. 'I.\''' '1.1 ... .. )
fIItl ~fII'l1JJn'l1P1"fltlULUtl\l1'Dtl"Vlflnt"1 L'MUtl!lfl" LU ( Lft1'lU!l. 2528 : 105 

.... .. .r ...... .....r.... ... 'I. ¥I.l' .r .... .J 
n'l1'lLfII11:VILUtlW1'l'l'D1 fIItl n'l1f11"LfttlnLUtlVl1'l'D1 LYftl LVI IIILUtlVl1'l'D1f1LVl1-J1:ft1-J 

...l :'I .... ..,¥ .~ .r .... 'Ik 'I ... ::. 
Uft:ft1-J\l1Nflt!" LuUn'l1'lLfll11~Uft:","LfIl11:'MLUtlVl1 LYftl..:U1JJ1 L'1IttlU LUUflLlfJUUU 1 

( nQ11Jiu.r • 2540 17 - 23) tJ1:ntluA''l!l 

.. ...r .... .:'1 '.!I.J ~_ .r ....
1. 'DtlUL'D"Vl1tlfll'J11-Jft1-J\l1N'Dtl"LUtlVl1'l'D1 wUn'l1"mn",11'l"'DtlUL'D IJIVlnILUtlVl1'l'D1 

.J .l' ...J... ''I • ,. .J • 'Ik .. ... '.!I ::. i1. .J'I. I 

Ln!l'l'1ltl"nUflJJtlV LUIJI111V1ft1!l 1 LftJJ Uft:"'111f1U1JJ1 L'1ILfttlmYftl"n111UU fII'l1L UIJI111f1 LVlJJ 
...t: ...... _~... .....r.J 

Ufl;;YIUftJJ!lLYftlU1JJ1LulfJULfI!lU Uft:fII"LfttlnLUtlVl1f1 LVlJJ1:ftJJ 

2. fII'l1JJ\ln rA'tl-1 Ufl:fII'l1JJ';UftJi!l'Dtl" L~tlVl1'i'D1 ;itl n'l1A"Lfitlm~tlVl1'i'D1~ijfll'l1JJ 

LVlJJ1:ftJJUft:\lnrA'tl"JJ1n~~" tII!l;;"11N1in11N::'Dtl"L~tlVl1ritlULtiutruiuU1n 
.. • .r. .r.... .. .r.... t ~_.I ...l..l

3. n'l1lll"fl1P1U'D'fl"LUtlVl1'l'D1 fIItl LUtlVl1'l'D1 fII'l1JJ4 Vlnlur.:ftUn'l1WfI","JJ1..1n 

~c',,'tJil"~futl1"'WLtlU~Lojf1t"'Dtl"~fuU'Vl1tlL;1t..U'tlti1"mnfl1U1n ~"rA'tl"tJ~~"1JJ~tlU''D 

tum1L;1t"L~tlVl1'i'D1 .r"d 

3.1 L~tlVl1'i'D1 Vl1tJtJ1:ftUn'lnU ~tl"\lntitl!l Vl1tlu!lmtluc''lu 1LA' 'i:"!l~~LWU 

IIftl"L;1t .. L~tlVl1 uPifl:c''lU~U 
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tl1I1ttltl\4tfntJnu~t«.r-3U ;,1tl 

3.2.1 ~~UIlt1nJ1~ttJ\41~1n 
I .I .... 

3.2.2 ~~UIlt1nft-3Y1u.flL-auJ1mtlu;ut,J,;utJ1:ntlU\4fl1~1 ft~Utl!i1-3mn 

3.2.3 ~~uIlt1ni-3~,"uL-aui~ 1ttJttJ,i-3Lll,"1~UI\~ \41tlttJ\41L\4'J~fl 
I • • ..I 

3.2.4 ~~uIlt1nft-3~fu.l~ttJ'ft-3Y16-3~f 
'.I '.I

3.2.5 ~~UIlt1nft-3Y1tl~tnft ttJ,ft-3Y1tl~tnfl1 
I .I ' 

3.2.6 ~~UIlt1nft-3Y1ijYlN{IlLIltU ttJ'ft-3)JtWl1," 

3.2.7 ~~uttXLtlU\tJ1Il1)JtimJ'1~'tl-3L~n .. 
3.2.8 ~~uttX«L1tlUL1tlUiL"~~1u,J1:~1Y1I)Jcr~li-3tX1 

n".;:'UI"Lill'Ufll'lll.lft~ L"'IIfi~II.'II'U .. .. 
m~ YNUYI L1tlUrl~)J~~ LlIltlfl~~~tlU'tl-3fi~~ ijft11lU;Wltlui-3P1tl\tJu 

- ._f: '" _.. J' - ,::' '1kX ~ 
1. mfiLfllfi~1II\4~ntllln1m'1\41tlLUtl\41~'1 u.U-3'UlIltlUL....-3U 

~ J' _ .. J' J' _ ., k .. -~ _~ 

n) ,.n~1LUtl\41~'1\41tlLUtl\41 LUtl\41~'1\4~"Dtl L1tl-3-31U~ ...~'tl-3~~ ...~ lIl1)J 

~ .r:.r:ll ... - .1:"1 .I - ., tt'"\4¥1ntlll11:"Uu1qjqj111l1 ~1'1~fII~n1~~lIl~1\4m1 Y1Lu"~tlUYI)J\41~Y1mfl~LYlrl U fl~fi' 

)J-3rl&,"1:Ufll1 fll~iifll~m~f111~lIlf 

- .rK.. I r 'I, J' - .~ k ... - .,'I) ~Lrlfi:lII'JlIlQ1J1:ft-3rlm~tlU LULUtl\41~'1l1l1)J1II~"DtlL1tl-3-31U~IIt~'tl-3 

fi"'~ «1Ufll~1)Jf ( Knowledge ) ~1LtlUu.I~U1)J1U.ti-3UYlL1tlUu.fl:a;l~u1'lIlQtJ1:~-3ffm1~tlU 
- __ !" J' ..... J' 'I," ., K..I .. k- 

Ill) ~Lrl11~lIILUtl\41L'"tlLfltlmUtl\41 L\4L\4)J1::~)JnlJ'JlIlQu1::~-3rl ..~mfim1 

~"L1tl-3ft1iUL~tl\41 ttXlIlNPl1)J1'lIlQtJ 1:~-3ffL;-3,"q~nmJ .. .. 
2. m1~YN'''UYIL1tlUrltl)J~~LlIltlfl~~fttlU ,tl-3fi"'~ij;UlIltlUIl-3U 

... J' ... .~ k .. -.,
n) LlIlffilJ LUtl\41UYI LffiU lIl1)J1II~"DtlL1tl-3'tl~~~IIt~ 

,) U11'lIlQtJ1::ft-3"L;-3,"q~nmJu.fl::L~tl\41 ,tl-3fi"'~u.PIfl::li1U)J1~"U.ti-3 

L~tl\41tltlmtlu\i~ftl!itl~1 

rl) U1L~~\41UYlL1tlU)J1Yi1UYI~-3(Scrip ) «~~tfmicu::~1unm~«~~{n~ 

-3) U"~ci1~Yi1tiilttlL;:;tl~"Yi1LtlU'''UYlL1tlUrltl)J~~L'ltlfl~~~tlu th~,j111l1)J 

lit) «thmhtiil'itl ~-3 fi~~LtlU~~";1-3ttX.i1 Lilum1Yi1uYI L1tlu,.tl)J~~ L'ltlf 

lI~~~tlU'tl-3fi"'~ U1tiil'i'el~ci1~Yi1 u.1~ttJ.i1 Lilum~ YN'itJ1u.n~UYI L1tlUrltl)J~~ L'ltlfl~~~tlu 
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11} thuYl iitJufIltlJJ~'l L'ltlfoJl'ltlfttlu~fthuft~ L1tJU~t1 LLft'l 'tll1t~ L~tJ'l'll1tU 

~1Uatl ~1U'lU 2 ~1U ~1'l,fttlUUft'l~fu~t~U~'II~1JJ~1UUw-U1 

'II} ,11'Ul1t~L~t1'l'll"tU~"ULdtl"'"Uft=~"Um1"i~atlm7fttlU~1=UlU"CW'I1'" 
UYI LroUfIltllJ~'l L~tlfoJl'ltlfttlU~,"~U1 

~,"nu1~"JJLntu.,rn"ro1::UluPl"lJfIl'l"lJ~IlL,"U'IItl~~L't1'l'll1tU 

~fu~1JJ 
r .,~ 

UU'lYl1~'IItl~LUftYl (Best) ,,~U (Best, 1983: 179 -187) 
. . ... 

tl1L1lft£J 
...

4.50-5.00 IlJJ1n 
...

3.50-4.49 " 
2.50- 3.49 tNl 
1.50 - 2.49 fIl'lrofu~t~ 

1.00 -1.49 l.rw,~ 

'II} U1U'VILroUfIltlJJ'W'lL'ltlfoJl'ltlfttlU ~ftlJ~nJUft'l'tllfLnU;tl~ft'1~,"n 



9 

1J~ L1tJUfIl'8JJ;t'J LIl'8n'Jtlft'8U 

u1tul{n1Jn~JJi'J'8~1~ 

..
11,,.;1 1 uft,,~iuPI'8un11ftfl~1J~L1tJUMJJ;t'JLPl'8n'Jtlft'8u 

., ... .lY. J .. 
n'l"lll'M-1LL\1\1""lItl\l1"",ft.a.I CI"mn-1n'fLffJ'U 

~ .... 
n1~1'l~U1J1J~"ft'8u1'"t.lfttfJJ'l~1i~1~n1"CWUuth"uiuMUIMU 

.. .. ..r ...t': Jt .. ... ., .... ., II

1 'J LfIlTl~14 LU'8141 Pl1 JJlII'J"II'8 L1'8~~1U'J't1''8~ ~'J'UJ UPlft:YI1U 

_ "".1 .. ~ - .t.;.
2 'J LfIl'l1~14'JPlqJJ~~~fIlL"II~Yf'l"n"1JJ''8~LU'8141TI~14JJ'' 

3 ~nW'lPi1'l1Uft~Lflnft1"Lritl'JriUn1ri"Uft~n1nJ~UjUt.lftn1,.~nW'lL~'8l{LiJUUU'J~1~ 

n1~fl~f'8ft'8U Uft~L;t1Uf'flftt)u 

4 ftfl~UUU~"fttlU~fIl7'tlUfIlqJJL~tl141Uft~1'"qU~ft~~L;~Yf'l~nmJ 
o ...l L .t l .... ...l .1'.t •0

5. U1U1J1J~"fttlU~~T I~'U 14~L't1'J'1ty"1ULUtl141'1U'JU 1 ~1U Pl1'l,ft'81JUft:: 

.1.1::. •• 1 .k"I. ~ t \AI.1'J!...l......l .t .1' ~ ...l.... -.,I 

JJ7UJJt~UTl~' LYftl ~ ~"IIt)~tl~JJfIl'J1JJL~t1~"NPl1JJLUtl141Uft::,,1UtlU 1~JJt.lftPltln11'l,t1 
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6. U1LLt.JlJfI"fttllJ ~t~1JftJ1Jt-3UnL'LLfl'lt1JfI"fttl-3 (Tryout) rilJ\!n~m~n1::.rlJ 

mCUfLj1pi1 ~Ltl"fttlU N )J"1~f1t11fltILflfIl'LU'Lftiil1')J-3f1lft'n1::UfIl1 lWl1f1lL1tJU~ 1 tI 
m1~nWl 2548 ~1U'lUtlr.:)J1N 26 fIlU L~tl~LfIll1::\f"1ri1f1l'l1)JtI1n~1f1 (Level of 

Difficult ) LLft::ri1081u~~1LLun (Discrimination Power) ~f1~tlLnN";~liil1m1"'-3~ l~ .. 
;tlfttllJiiri1f1l'l1)JtI1n~1f1 ( P) tl~1~~1-3 0.2 - 0.8 LLft::iiri1081u1liil~1LLun (D) ~-3LLpj 

0.20 fut1J LLft::m~1~CW'l1'n'tl-3UlJlJfI"fttllJi-3llUlJ n~)Ji'i(f1"1ri1f1l'l1)JL~tlJi'U'tl-3 

LLlJlJfI"fttllJ (Reliability) 'L"f1lf'Pl1 ~L'ttlf ;'1fiu (Kuder Richardson 

Formular 20) ( fl'lULLft::€-3f1lN1 • 2538 : 198 ) uitl'lA'ri1f1l'l1)JL~tlJi'ULLfl'lU1)J1,hLilum1 
Litln;tlfttllJ~~huLnN";"'-3nfi1'l Uft::U1)J1"1fhfll'l1)JL~tlJi'utinfllf-3uitlt~ri1f1l'l1)JL~tlJi'u 

Pl1)J~«tl-3m1LLfl'l "-3U1;'e)fttllJ'IJ"d'l1JlfnlJn~)J~'ltlti1-3 'L"t1LLU-3;tlfttllJtltlmtlu 2 'IJ" 

'Ik ~ ," ..I ~ ... .. ~ J' 
'IJ"LL1n L'1ILlJULLlJlJfI"fttllJntlULltIUUft::'IJ"f1fttl-3LlJULLlJlJfI"fttllJ"ft-3LltIU L"t1f1l1tllJfIlit)JLUtl"1 

l'Plq1Jr.:ft-3,(~-3")J" LLfl'l'th UlJlJfI"fttllJ'IJ"~ fttl-3)J1"1 ri1 fIl'l1)J L~tlJ!utin fIlf-3 

"~1J,1"J,I'8"tlJ,I;t~L"flfi 18t1flU 

fIltl)J;;'l LPltlnl'ltifttlU ")J1t1~-3 atln11L1tJUm1fttlUfl1-3f1ltl)J;;'l LPltlfpJ LLlJlJ"rt-3 .-31f 

f1'l1)Jft1)J11rl'tl-3f1ltl)J~'lLPl'e)flum1ft1LftUtlatl1Jr.:ft)Jt~LLri ;tlfl'l1)J 1l1'nti-3 nl1~~n 
.. ~I .ol~.""'" r ':11 .ol, J' ~." r t

LUoIUlJ)J nl1n 1l1'nLfIlfttlU ~"'l 'l"f1f11ULLft::Lrtfl-3 L'ntlrl1t1f1tl" LUtl"1lJfI LreU"1tltl-3f1lfll'l1)J4 

'I.... ..I 'X. '1.1 J' 'x. - ~_ L J' .. ... ..
LUft m;(U.,,,,,, LLMnlJl1-3I1Utltln LlJ 1IUtl\llllJfinm1lJ1 LLft:: LrINftTl-311tl-3LUtl"1 )JLlJ1")J1t1 fIltl 

m1'lA')J1'-3f1ltl)J\;'lLlJltlnl'ltJfttlU~~-3~"fIl'l1)Jftulliil,tl-3~L1tJU Uft::~tl-3m1nr.:~u~GtJul~Ln" 

fIl'l1)JMtl-3tltl1nChJuf ''Jtll~~L1tJU~L1tIutitlUft1)J11rllfL'lft1utlnL'lft1L1tJulum1~mlu,;m;:: 
..: - t.ol..l .I~ .•I" 'I ..... 1:" .ol 'I k ....~.. ..

LLft::L'n)J LlJI)J fIl'l1)J4 t'ntlfl~::lJrulJt-3m1LltIU'tl-3PlU L"f1U~ LltIUtlU LII "-3loo1U~ fttlUliil-3ft1)J1rn .. 
U1f1tl)J\;'ltPltlnl'ltifttlut1Jl;-''ltllum1fttluLft'bJ ,,1tlfttlUfllJfI'lum1fttlu1JniilufuL1tIut~ 

'L"t1~~fttlUbj~1 Li]U~tl-3Liu L'lft11um1fttlu~1nlJ~L1tIU~lJI1)Jbj~U "1tl(,,m1fttlUL~)JLii)J 

~L1tIUft1)J11rlU1f1ltl)J\;'ltlJl'f)nI'ltifttlut1Jt-num1LttJU~'ltiPlULtl-31UL'lft1 LLft::ftrl1uii;-3«LttJU 

ft::"'ln ft1)J1rnLttJuluL'Jft1"'n'lA'~~tl-3m1 ft1)J11rl~'"l::"-31'"l~LttJU ( Motivated) ~'"l:: 

LttJULLft::ft,.nftU1ut1JnlJm1LttJUlJI1)JLLU'l~Mtl-3n11L1t1u!1UU'"l,UU~LttJn~1 Learning is 

Fun II .-3")J1t1~-3 mrLttJufLi]uc4tl-3ft,.n (rlUtl)J'n1. 2541 : 7 - 12 ) 

II 
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.1 ~.. .... ~ 
n'lnYl1Jt::."tlI11".tI.:a1J'~L7tJU"tllI"~L"f1T11~t1.tlU 

mfiLfIll1:lflt11.h':~fli1l1Y4'tN1.JflUtJUfIltl)'/~'1LPltlfi'1t1fttlU ftiiii~'l.nun11'\.11 

1.h·:ifli1l1Y4'tl.:l1.JflUtJUfIltl~~1LMfi'1t1fttlut"'t1'lf'Pl7 ( Lft1'1ri16 I 2528 : 284 ) 

P - M 1 P 

...I ,''' ( )~t't'tl.:lfll:LbUUL"t'ttl't1nm~tl1.JntlUm7LmU Pre - test 

...I ...... ( )M 2 ::: ~ft'tl.:lfll:LbUUL"t'ttl't1nm7fttl1.Jltt't.:lm7LmU Post - test
 

P ::: fIl:LLUUL;1~,tl.:lftlfl"'fttl1.J
 
, x. .J. ...II1E ~ ... " Jt ' ...I II~ • I

fIl1'tl.:ltlPll1l1'1UYI wl't1n,Plro 't:)'/fIl1~'11.:1 0 - 2 ,11f1l1fllt1tltln)./11.P'1)./fIl1)./1nm1 .. 
1 iltl~1 1.JflUtJUfIltl)'/~1LPlrel;;rut«LnN..r)'/1P1"31U 

.. "' ........ "'.. ..
 ~ 
.:a1U~ ...tmLn~ft.:amJ1J" L'ltlUfllt1I1"~ L"t1T11~tItIt1U 

m7~m.i1'lutr't,uu*i.:lLft'h!qUtJu'l~ijfll'11)./fLuLtttllt1ti'1"1.:1 1 'W~1't:Luu't1n 
r'" Ii'_.. tJt..,j ........ ...I
 

tl1't1m~fttlUl.P'ltlPlN lt7tl't1nm7LLft'1.:1lt1f1l'11)./4"'1t1P1ULtl.:l • .:In17).Jfttln17LmUm7fttlUfl 

, 'I .. 0 .r , .~...I" 'I...... 'I. ~ l'
U1ftU ~'t LY4tl't:U1LftUtlLUrellt1l'11.:11 l.Iu't:lI'1t1"'.:I~"'fIl11)./ftU ~'t'tl.:l~LmU ~um7"UfIl'~1lt1 

t": - .-I l-IJt/(-"4 11 'I 'I, .r .. ~....r ... ~ ..... 0 Ii' Ii'''' 'lk..,j
fIl'11)./4LY4)./LPI)./LLt't;'lI'1t1 1II..,LmUL'D1~" ~u LUtllt1'1.1UU"'.U "'.:Iuu't.:l)./mro1Lflfll~U~fttl)'/1 'DLY4tl 

';-ItIU1atlm7UtJum7fttlU b~)'/)'/1nfu 'lUtr't,UUfIl'11)./ L't1CU"'1'1ltU1fl1.:1Lfl fIltutt'tii ~1'l~ 

ft1)./17tlii"'''tl1i1'1ft17nut«LLfl1.J'Jnltu'JnLL\4.:1'lutt'tn ijmnh:~~",~u~tJn7N1tlft17LLt't:i.:l 

ti1U'1t1f1l'11)./ft:"''1n'lufiPlth:''11'u utln't1ndLL«'16.:1ijmnJ7:~~"'~Uatlm7~n~'llt~1 

tltln'~tl.:lPlt't1"')'/1n)'/1t1 b"'t1L"Y41:tl!h.:l~.:I fttl .. fIltl)'/~'1""tlf" LLft:t«ijm7U1f1ltl)'/~'1L"'tlf 

)'/1'lfL~tlm7~n~nutl,h.:lLLY41\4t't1t1 (n7).Jm7~n~UtlntNUtJu. 2541 : 2) fIltl)'/~'1LPltlf 

~U1).J1'lf«1um7UtJum7fltlU ( Computer - Based Instruction) ft1)./17tlLLti.:ltltlnt«LUU 2 

tJ7:L1lfltltcU 1 t«wi fIltl~~1LP1tlf'll'1t1fttlU (Computer - Assisted Instrution: CAl) LLt't: 

fIltl)'/~'1LP1tlf'll'1t1"",m7UtJum7fttlU (Computer - Managed Instuction : CM I ) ~.:I't:LLti.:l .. 
Pl1)./in~N:m7U1tt1'l.nun'tnmJ.tl.:lm7UtJum1fttlui.:llt)./'" ( n~~ui. 2536 : 136) 

thLi.:l (2547) t«ft11.:1LLt't~1tJ7:ifli1l1Y4 1.JflUtJUfIltl)'/~'1LP1tlfi'1t1fttluc4tJ.:Im71Jn 

tJD~i1.J"'tlflft~1U«'1t1ijtl nq)./i'1tl!l1.:1Ltlu,rn~n~LL~\.lfILflfllUfll~IIft1ltn77).J 7:';1.J .. 
tJ7:mfllUtlUllfi'D1;Y4;'U,'1 fttl1UULflflltUtt'tii71'D)'/.:IfIlft tifltl1L'DPlY4'l:Wl7LltUtl ~t'tmfi"t1 

tJl1n!l~1 tJ7:ifli1l1Y4'rel.:l1JflUtJUfIltl)'/~'1LP1tlfi'1t1tttlU c4tJ.:I m71JntJD~i1.J"'tlntt~1U«'1t1 
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j'jtl ~LnCUeri2J1"131U 90/90 LLft:14t\'-3"1nLhJu~'ltJUYlLhJUl'ltl2J~'lL"tlfi'ltJ~tlU Un~nWl 
... t":.r I ... "'.J.r. .... ..I '" 
2J1'l'l12JtL"'2J'DUtl!l1~2JUtJ'C'I1rlC\lYl1~~Cl"Yl1:"U0.05 

thG-3 (2547) 1A'~Tl-3LLft:141tJ1:iYli111'" UYlL1tJUl'ltl2J~'lLl'ltln'ltJ~tluL1'fJ-3n111Jn 

tJn~n11nft-3-31UiU~U31\.l n~2J.r'ltlti1-3Ltluun~nWlLL~UmYll'lill'l~"~1\m112J 1:lKU 

tJ1:n1f11utJu"1ii'D1;1,..iut'l ~mUULYll'ltUtft~11'D2J~l'lft iiYl!l1L'D""'1:U1'l1L"'Utl Uftn11iillftJ 

tJ11n!l~1 tJ1:iYli111"''Dtl-3UYlL1tJUl'ltl2J~'lL''tlfi'ltJ~tlU ~-3 n111JntJn~n11nft-3-31UiU 

~U31U~LnCUeri2J1"131U 90190 LLft:,..ft-3"1nL1tJU~'ltJUYlL1tJUl'ltl2J~'lLl'lf.lfi'ltJ~f.lU 
"'~ ... t":.r I ... "'.J.r. .... ..I '" 
Un"n1i'l2Jrl'l12JtL"'2J'DUf.ltJ1-32JUtJ'C'I1nC\lYl1-3~Cl"Yl1:"U0.05 

~L'D3 (2547) 1~~Tl-3LLft:\ll1tJ1:iYli111'" UYlL1tJUl'ltl2J~'lLl'ltln'ltJ~f.lU~-3n111Jn 

tJnu"n11Y1"~f.lu1'~'JtUYl1~iifll'lnn2J n~2J.r'ltlti1-3Ltluun~nWl1:iKutJ1:n1f11utJu,,1ii'D1;1,.. .. 
;ut-3 ~mUULYlI'ltUtft~11'll2J-3l'lft iiYl!l1L'D",..1:UI'l1L,..Utl Uftn11iillftJtJ11f1{)~1tJ1:iYli111'" 

'Dtl-3UYl L1tJUl'ltl2J~'l LI'Itlf'lt'ltJ~tlU ~-3 n111J ntJn~n1lY1,,~tl1J'i~'J tUYl1-3iifll'ln112J ~LflCUeri 

2J1"131U 90190 un~nWlijl'l'l12JfL~2JfULLft:\ll~-3"1nL1tJU~'ltJUYlL1tJUl'ltl2J~'lLPlf.lfi'ltJ~tlU

f.lti1-3WtJ~1KC\lYl1-3~ii;l~1~iKu 0.05 

~Un1 ( 2547 ) 1.~~Tl~LLft:141tJ1:iYli111'" UYlL1tJUI'lf.l2J~'lLPltlfi'ltJ~tlu~-31Jn .. 
tJ!i~ tU-31Uii'D1tft,..:iiYl!l1 n~2J.r'ltlti1-3 Ltluun~nWl 1:iKutJ1:n1f11utJUPl1ii'D1;1,..;ut-3 

~mUULYlI'lt Utft~11'DJ.H I'lft iiYl!l1 L'D ",..1:U1'l1L,..Utl CoIftn11iillftJtJ11n!l~1tJ1:iYli111"''Dtl-3 

UYI L1tJUl'ltl2J~'l LPltlfi'ltJ~tlU ~-31JntJ!i~tu-31Uii'D1 tft,..:iiYltJ1 L~LnCUeri2J1"131U 90 190 

LLft:14i-3"1nL1tJU~'ltJUYlLitJUl'ltl2J~'lLl'ltln'ltJ~tlUun~nWliil'l'l12JfL~2JfUtlti1-3ijUtJ~1fiC\lYl1-3 
......I x. 

~Cl"Yl1:"U 0.05 

~C\l1i112J ( 2547 ) ~~Tl-3LLft:141tJ1:iYli111'" UYlL1tJUI'ltl2J~'lL"tlfi'ltJ~tlU~-3 .. 
1JntJ!i~tU-31U -31Ubj' n~2J.r'ltlti1-3Ltluun~nWl 1:iKutJ1:n1f11utJUPl1ii'D1;1mut-3 ~muu 

LYlI'lt Utft~11'D2J-3l'lft iiYl!l1 b'D""'1:U1'l1L,..Utl Uftn11iillftJtJ11n!l~1tJ1:iYli111"''Dtl-3UYl L1tJU 

I'ltl2J~'lL"'tlfi'ltJ~tlU L~~1JntJ!iu~tU-31U -31Ubj' L~LnCUeri2J1"'131U 90 190 LLft:,..ft~"1n 

L1tJ~'ltJUYlL1tJUl'ltl2J~'lLI'Itlfi'ltJ~tlU un ~nWliil'l'l12JtL~2JfUtlti1-3iiutJ~1KC\lYl1-3~ii;l~1:KU 

0.05 

i~"LLr'i'l ( 2547 ) ~~Tl~LLft:\ll1tJ1:iYli111'" UYlL1tJUl'ltl2J~'lLl'ltln'ltJ~tlU~~ 

n111JntJ!i~~1UUULI'l1tl~n~-3t1P1tU2J" n~2J.r'ltlti1~Ltluun~nWl 1:AutJ1:n1f11UtJUPl1ii'D1;1,.. .. 
;ut~ ~mUULYlI'l tutft~11'll2J~l'lft iiYl!l1L'D",..1:UI'l1L,..Utl CoIftn11iillftJtJ11n!l~1tJ1:iYli111'" 

,tl~UYlL1tJUl'ltl2J~'lLl'ltlfi'ltJ~tlU ~~n111JntJ!i~~1UULI'l1tl~ri"€,,tu~ L~LnCUeri2J1"131U 
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.I: .." .. - Ll ., '!:S .. r": J' .1 ..90 /90 ~ft~l1.:1"1mltlUVl'ltllJYlLltI1.lflltlJJY4'lLPltlT1l'ltifttlU un"n1:Y1JJfIl'l1JJtLY4JJ'Utlu1.:1JJ 

.. ...9 Z. --~.,
UtI\11"CUYl1.:1fttlPlYl1:IllJ 0.05 

., .. ~.!' !!... .1 2 - .. - £.l .,J
fIlJJY4Ufi ( 2547 ) LP'IftTl.:l ~ft~"'1lJ1:l1Yl1i1l1Y4 lJYl LnJUfIltlJJY4'l LPltlT1l'ltifttlUL~.:I 

n111JnU!l~.:I1UlJUU'l1tJ.:Iri"'€Pltu~ n£jJJtK'ltl!i1.:1Liluun~n~ t=~lJU1:n1flli1t1UPl1'i'1;Y4 
" fu,.:I fttl1UULYlflltutftil114JlJJ.:IfIlft i'iYltJ1L'PlY41:UfIl1L,..i1tl Uftn11'i(t1U11fl{l'hut=ini1l1Y4 

.. - £.l .,J ~mJ- .- .,J .. .It. ~ .- ~.!' ..
,tl.:llJYl LltIUfIltlJJY4'lLlIltlTD'llJfttlU L~.:In11~ {)lJPl.:l1lJULfIl~.:InlltJPlLUJ./Pl L"LnW~JJ1Pl131U 

., .." .. - Ll .'1: '!:S .. f": J' . ..90 /90 ~ft~,..ft.:l"1mnJU"''ltJlJYlLnJUfIltlJJY4'lLlltlT1l'ltlftflU 14nJ'ln~JJfIl'l1JJ LY4JJ'Utltl1.:1JJ 

Utld1ftCUYl1.:1ftiiM~t="'lJ 0.01 

U1:Lft13 (2547) '~ftl1.:1~ft~""ut=iYlill'Y4 lJYlL1tJUfIltlJJ~'lLllltlf1l'ltJfttlU ~.:In11 

tltlllU1:nfllJ~JJi11l~1~ULf'flLY4fl.:lLfll1tJ.:ItlUML'ftn~JJ"''ltl!i'.:ILilUUn~nWl1~'''lJU1:n1flli1t1UPl1 
" i'i'1;Y4fu,.:I fttl1UULYlflltULftil11'JJ.:IfIlft i'iYltJ1L'PlY4~fIl1L,..i1tl CJftn11'i(t1U11n{)~, 

.1 2 - .. - LI .,J .1 if" .. to ., J' - A
lJ1:l1Ylfi1l1Y4'tl.:llJYlLltIUfIltlJJY4'lLlltlTD'ltifttlU L~.:In1rotllllJt=nfllJ JJl11lU'JJUL'tlLY4ft.:lLfll~.:I 

tJUML'ft LALnW..rJJ'Pl1~1U 90 /90 ~ft~fl.:l..,nL1tJU~'ltJlJYlL1tJUfIlflJJ~'lLP1tlf1l'ltJfttlU 
.. '!:S .. f": J' , ""...9 Z. :t-~., 
un"n~JJfIl'l1JJ LY4lJ'Utltl1.:1JJutJ\1'"CUYl1.:1ft"P1Ylt=IllJ 0.05 
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tumnll'lfltl~fIIf~dLilumil(!JL;~'YIl'lfltl~ ( Experimental Research ) L~tl"'1 
• I ~	 - ... - LJ ..; L ~ - ~f:..r..( ....t'
lJ'l~rt'YI1i111"lJ'YI L'ltIUflltl~"'l LMtlTll'UJ~tlU'YI~ T I~'U U.fl::'JLI'l'l1;;..,Uflrt~ q'YI1i'YI1~ m 'lL'ltIU"'rt~"'1 n 

....1' ... - LJ "I, ~... " f"''' - . I ,.
L'ltIUP'l'J!JlJ'YIL'ltIUflltl~"'JLlJItlT1l'J!J~tlU ~ULUtl"'1L'ltl~ m'ltl1UfII1L'Jtl LU!J'l f111flLlJtl'l '!IU1l'l 

.: ~... ... -~ .. .:
0.02	 ~.~. U.fl::'U1l'l 0.001 U'J "I~~'l1!Jfl::Ltl!Jl'lm'l'J.,!Jl'l~U 

1. ~Lii!JlJm"'!J~tf 

2.	 nt~~.r'Jtl!h~
 
... .. ..l"l 11"1 , _ ..
 

3. LfII'ltl~~tl'YI ~'D ~Un1'l'J"'!J 

4. m'l~1 LilUm'lYll'lfltl~ u.fl::LiilJ'l'JlJ'l'J~ftl~fl 

5. mil LI'l'l1::\fftl~flu.fl::~a~~tflumilLfII'l1::iftlJJfl 

- ....... ..,~.,
 
n:L1JII1J~~4tIl" ,,'" 

mil"'!JfIIf~dtfu.lJtJu.uumil"'!JL;~'YIl'lflt)o:l (Experimental Research) tl'l!Jtfu.lJU 

u.uumnll'lfltl~~jjn~~.r'Jtlth~",d~n~~ ';1mml'l~tllJritlUU.fl::'YIl'l~tllJ",i~n1ml'lfltl~';uil 

( One - GroupPretest - Posttest Design) jjpJU.lJlJlK~lJl1'l1~~ 1 

~tl1JritlUL1tJU mnll'lfltl~ ~tl1J",i~L1tJU 

T1 X T2 

Lrltl	 X ;lItl m'lLWuA''J!JlJ'YILhJUflltl~~'JLMtlf,l'J!J~tlU 

T 1 ;lItl fII::U.UU~tllJritlUL1tJu ..	 ... .........
 
T 2 fIItl fII::u.UU~tlU"fl~L'ltIU'YIU'YI 
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....

"'l1Jfl~tllJ'4 

1. tJ1:1Iln1 ~tl1!n~m~nr.;.rlJtJ1'V'VllJi1 ftl'lii'l'h~~'lftl\4nmJ~Lill'lfttlUN 

)J\41ii~!J1itl LY1flllutflii11'JJ~fllfl"r.;Ufll1 
..J .... 

2. nq)J.r~tlfh~Y11flumfi~t1f1tf~i1 Li]uun~m~nUn~m~n1::tKlJtJ1'V'Vl'l1 ftl'l .. . 
ii,.~nmJ~'lftl\4m1 ( fIt.tl.tJ. 5 U ) ;uuii 1 1tllJtJn;\ )J\41~!J1itlLYlflttUtfltl11')J~fllfl"':: 

UfIl1, ~fl~Y1::L;jtlUL1tJUtU11l1\41tlL~tl\417Dl'lNrimi~ftl~lUiieftl'tl~rfieftl tUfllf1tL1tJU~ 1 .. ..01 •
Un11~nti1 2549 t.ttl'"l::lilmni)J.r~tlfh~LLlJlJL4ill::~lU~UUn~nti1';~""tl~ L"tlU11J1 

Y1l'l fl tl~ LLft::t flJYI L1tJUflttl)J;; '1 L'ltlfoJ~t1fttlU.~Sjtl14i1116 ~fttlULLft::fl~t1 fIt~lJ~)J 

1.	 n11ftfl~lJYlL1tJUl"ltllJ;;~L'ltln~t1fttlU
 
.. , r. .....r.. ~ .r ..


1.1	 m1'lLflt11::"'\4pn''lmtl~''Dl\41tlLUtl\41~'1 m1~n"U~lU~1~~"~nmJ 

~ .r... .t: 1! ..01 ... ... ... _ r.ll .. 
n ) "nl!lLUtl\41~"Dl'l11J1II~'1ItlL1tl~~lU~4iltI 'l1)J\4ftn''lTlJ1'\J'V1'l1 ftl'l 

..I ..J:"I..J .. ... ~ t .. 
'1I1~~'lftl\4n11)J Y1LIJl'lft'elUYI)J\41~Y1!J1fttlLYlfIt LU fttl11"D)J~fltft"r.;Uflt1 

,) iiLflt11:;i1''lQtJr.;ft~,(m1fttlU tUL~tl\41ii"Dl'l11J""~ftl~~~lUii~t1 111'1.1 

fIt~llJf ( Knowledge) ~;'1Lilu t"t1t,x~L~m'1'V;;4illW1L~tl\41~4iI::fttlULdtl~4illm~tl\41L,jU 

Y11~Y1ql!!i\41tltJ{j~ LLft~ U11J1 LLti~lJYI L1tJULLft::L;t1U1'I*lQtJr.;ft~~n11fttlU 
.. , .r .... .r "I.\' x." tJ ' fit) ~Lflt11~LUtl\41L"tlLfttlmUtl\41 LlIIL\4)Jl::ft)JlI1J~'lQ 1::ft~fIt 

tJfutJt~LLnt, 

1.2	 m1ftfl~1~lJYlL1tJUflttl)J;;~LrRtlftl~t1fttlU SjiUl*ltlulK~d
 
...r ~_. .. .. ..01 ......
 

n ) L'lltlJJLUtl\41lJYlLroU 'll)J\4~'tlL1tl~~lU~4iltI 

,) ,hr'lQtJr.;ft~~L;.mq~nmJLLft::L~tl\41 "llJi~;tl~~~lUii~t1)Jlefl'lLLti~ 

L~tl\41tltlmi]'I.l""~ftlfitltli 
..r	 .. • ..01 

fit) U1LUt:l\41lJYlLltIUlJ1Y11lJYlL1tl~ (Scrip) II~t1inl!W::~llJntJlt1Il~t1 

1JYlL1tl~ 
..01 
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"") ~ci1!Jfhii~tt1 ~~fi(!JLilu~(";1~'l",j1dlumnh1JYliftJurlt1~;;~L~t1f 

'~!Jftt1U~1~~~.t1~~~1U~(!J U1ii~t1~ci1!JYi1LLfl~UJ,j1Lilum1ftf1~ttl"LLn~1JYlLWU 

r1t1~;;~LIlt1f!l~!Jftt1U 

on) U1tJ'rHmUrlt1~;;,)L~t1f!l~!Jftt1U ~ftf1~Lft~LW1Jffl!JLLfl~lhn~~L~m'1CU 

~1Uat1 "'1U~U 2 ~1U l?l1'1""ftt11JLLt\'~tlfutl~LLr'i't'~1~;j1LLu..61h 

,) m"'Vlftt1~'loft'1JYlLWUrlt1~;;,)L~t1f!l~!Jftt1U 

.. ~ J:' I I .l' J' 0 ... .. .. In 
m"'''fttNL''t1"m~t1''Dt11Jn''tt1~~1~1 Y11~"1ULUt1141 m""1LUULtt1~ 4...... ,1" 

LLft::ll1ti1~'loft' m1L~t1~ttJ~ Li!J~ 1'1~C\~L~ft1tlrLum"LWUm1ftt1U L~t1U1;t1JJft~\A~1 

tlftJtlt~LLr'i't,n1JUnftnti1~'hJ'l,nq~Y1"ftt1~ 

III) ,h'ltl1"~L~m'1CU~1ULdt1\t1LLft::~1Um"rJft~it1m1ftt1u tl,.::LUU 
... ".!..I ..I .... 

f'JNl11"1JYlL1!JWlt1~"~L~t1TD~!Jftt1UYI"telU1 

;;~1"N1~1~LnN.,rn111..I1::LUU~1~r1~1~~"Li4UlIt1~~L~m'1CU ""1nr.Jftllt1~,hLoni!J~ .. 
\Afu~1~ LLU~Y11~t1~L1J"''' (Best) ,,~u (Best, 1983: 179 -187) 

, 
e1L'nft!J ftWm1tlt::LUY 

4.50- 5.00 

3.50-4.49 

2.50-3.49 'lfl~ 

1.50 - 2.49 r1~1tlfutlt~ 

1.00 -1.49 'lfW~ 

OJ) U11J'rl LWUrlt1~;;~ LIltlf!l~!Jftt1U ~1~~~;t1~~'t1~fi(!J~ft::~1U~ 

ft~\InULLt\'~ 'ltILoft'Ln1J;tl~ft"'l;'~""1n nq~Y1 "ftt1~ 
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UVlLffiUfIltltlfir:lL"tlnr:ltlfttlU 

u1'11J'tfti1Jnqtl.rr:ltl!h~ 

2. m1ttr,~ LLUUVlVlfttlUtj'II~t"ftl'lVltVl1~m1L1t1U 
- r .r .v' k .olI _ .,

2.1	 r:lLfIl11:::14LUtl141"1t1111r:l"DtlL1tl~~1Ur:l"'t1 

- rx. tJ r::l - .r J2.2	 r:lLfIll1:::14'd"Q ~t'~fIlL"D~~'l"nntl'tl~LUtl141'1~14t1'" 

~ 0 ..l.,., nI - ~.olI 'I"2.3	 ,m~lJ1111LLfl:Ltlnt'11Lntl':lnUm1':lll LLft:m ":LtIU~flm1"n~L~tl~' 

LtlULLUr:lVl1~m1ttJ1~ftlt'tlU	 LLfl:L;t1Uftlt'tlu 

I!- ..l .r ., 1.1 r::l 2.4 t'T I~ Lb1JUVlllt'tlU flfll1tlUfIlQtl LUtl141LLfl:r:l P1Q 1:t'~fIl L'1J~~'l"nntl 

o ..l I!_ .r '1.tt" d .1'.r 0 I

2.5 U1LLUUVlllt'tlUflt'Tl~'Un.CJL"Dtlr:l'1CUPl1ULUtl141"'1Ur:lU 2 fl1U "1':1'" 
t'tlULLfl:tJfutlt~LLnt,	 L\4tl'tmA'ftlt'tlu~iifllr:l1t1L~t1~P1N"1t1Ldtl141LLfl:lhu~u 1 
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2.6 U1U1.JU'rl"ttl1.J~tftuftlUt~unt'U«'ltU'rl"fltN(Tryout )n1.JUn~nw".::';1.J 

tBCUCU1.i1 r41'1,h~~"'t1'\11n7nJ~ LtI"r4tlU tu ~JJ'\II1ii'rl!J1ft!JL'rIfIltUtftfj71'11JJ~fIlft"r.:ufll7 1u 

111f1lL1f.JU~ 1 Un1'l~nW1 2549 41U'lU~-3tttl~ ~~fhft~L1f.JUii'll1'\111tlLdtl'\ll1"'Nn1.J1.J'rIL1f.JU 

fIltlJJ~'lL"'tlf'll'l!JttlU~r4f1~;u L~tliiLfIl71::\f'\ll1f1i1f1l'l1JJ!J1n~1!J (Level of Difficult) Uft::I. .	 t" r-_ .. .:t 'l.t'J! ....
fIl1tl1U1~'t'luun (Discrimination Power) "!J(ltlLntutrl"~17tu1"-tU ~1II,.tlr4tl1.JJJfIl1 

fIl'l1JJ!J1n~1!J ( P) tl~'l::'III'h-t 0.2 - 0.8 Uft::ilfli1ti1U1~~1uun (D) i~uPi 0.20 ~utu 

Uft::n1nn f1Jtu111"'tl~UlJ1.J 'YI"ttl1.J~~'tlU1.J Q'ii(!J'\II1f1i1 fIl'l1JJ L~tlJiU'tl~ U1.J1.J'rI "ttl1.J 

( Reliability ) t"tJ1f~",~ ~LIltlf r~l1fiu (Kuder Richardson Formular 20) (fl'lU 

Ufl::tl~fIltu1 ,2538: 198) ~tltftfli1f1l'l1JJL~tlJiuUfl'J U1JJ1,j1LUUn1'lLfttln;tlttl1.J~~hULntu"; 

,;~nfi1'J Uft::U1JJ1'\111f1i1f1l'l1JJL~tlJiuilnflli~ Li1tlVfli1f1l11JJL~tlJiU"'1JJ~iKtl~n1'lUfll ;~U1 

ftlr4tl1.J'IJ "dtu1fn1.J n~JJ .r1'tlth~ t"!J uti~ftlr4tl1.Jtltlmtlu 2 'IJ" 'IJ "U7n1f Li1uUlJ1.J'rI"ttl1.J 

ritlUUtlUUfl='IJ ,,~ttl~ LtlUUU1.J'rI "ttl1.J'\IIft~ UtlU t"!J fIl7tl1.JfIlqJJ Ldtl'\ll11''''QU7::r4~rl,r~'\IIJJ'' 

UflIU1U1.J\.I'rI"ttl1.J'IJ"~r4tNJJ1'\111f1i1f1l11JJL~tlJiuilnfllf~ 

. -	 . ~ 
n""'L'U'Un,,",,,.~..LL.::Ln1J'I·nJ-n~.~\i. 

n1m"fltl~fIlf~dQ'ii4'!Jri1'\11U"n1m"fltl~ 1U111f1lUtl'U~ 1 Un17~nW1 2549 ,,~d 

1. n1'lL,iffiJJr4mu~ 1f\4tl~un1.J"n17r4tlU'~r41'1iiflllnTl2J~"'r41'\11n1'l fu 2 

2J'\II1ii'rl!J1ft!JL'rIfIltutftfj71'11~HfIlft"r.:ufll7 

2. u~n U1.J1.J'rI "r4tlu1ttn~2J.rltlth~Yi1U1.J1.J'rI "ttl1.JritlUUtlU 

3.	 Yi1n1'lt1tlUft'llJ1.J'rI~UfIltl2Ji'llJ1tlftll!Jr4tlU L1tJ~ n17tl1ufli1LltlfLi'1!Jf fIl1flLUtlf 

.t t'" r-.,. ,.....l • _... PI /(
'U1" O.02 JJ.JJ. Ufl~U1~ 0.001 UI "!JJJtl1~1m~r4tlU1 'rI1U fIltl e.i'rl'rl11't!JLlJU';lr4tlU 

4. u~n U1.J1.J'rI "r4tlULiiJJ l14n~JJ.r'ltlth~ Yi1 U1.J1.J'rI"r4tl1.J'\IIft~GtJuftltJ1.J'rIL1f.JU 

fIltl2J~IL"'tlf'llltJttlU ~,:jn1'lthufli1LltlfLi1!Jf fIl1flLUtlf 'U1" 0.02 2.1.2.1. Ufl~U1" 0.001 

~'l Yi1ilnfllf~ 
• ..1'1.1'. , ...	 "':'L.. ' 5. U1Uft'rl ~P'l"'1nmm1U1.J1.J'rI"ttl1.JntlULmU Ufl::U1.J1.J'rI"ttl1.J'\IIft~LroU'tl-tnq2J 

.rltl'.h~tUiiLfIl71::1f'\ll1Ufti3-lq'rli'rl1~n1'l~U Ufl::U1t.lfl~tft"'1nn1'lYi1U1.J1.J'rI"r4tl1.JritlUUtlU 

Ufl::U1.J1.J'rI"ttl1.J'\IIft-tUtlU 1UiiLfll71::\f'\ll1U7::ft'rliI11"'tl~1.J'rIUtlUfIltl2Ji'IL"'tlftll!JttlU 
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---.---------------------------------------------, 
---- ._------"" 

n~JJ lK'ltl!h.:l 

. ... 
'YI1'1fttlUntlUL1tJU 

~uA'1~u'YI~u~tlJJ~'1~tlf 

;'1~fttlU 
~----., 

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

I
I 
•

•
 
~ ~11:i141111:i'YIiIl1"U'YI ~U 

flltlJJ~'1L"tlf'll'1~fttlU 

I
I
I
I
I
I 

---. -----------------------,
'YI1'1fttlU14ft.:l LmU 

..
11,,.;1 3 LLftl'l.:l'i'u"tlUn1ml'lfttl.:l LLft:n111 L~l1:1fftl\lft 
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.a~;n,olL'Un,-nL"nM'it\f. 

m7'i~!J fIIf~dfi;!llM LfII11:\fftl~ft t"!Jm,ri1u'UU\41 ri1'V11~ftil~ tum7'i LfII11~ 

LLtJtJYlllfttltJ m,ri1u'uUri1f11'l1t1!J1n~1!J (Difficulty Power) ri1f11'l1t1L'tlJ!U (Reliability) 

~~ftil~tum7'iLfII11:\f ftl~ft,,~d 

••..l'll/"l • .r
1 ftCl"'VI~"11 ~umfibfll11:l'ILLtJtJ'VI"fttltJ 

1.1 \41ri1f11'l1~!J1n~1!J (Difficulty Power) 

(Discrimination Power) 'IItl~LLtJtJ'VIllfttltJ 

P = R 

N 

Liitl	 P ~tl ri1f1l'l1t1!J1n~1!J 

R ~tl ;1U'lUfllU~vhftl,ru\ln 

N ;itl lhU'lUfIlU~,j1ftl,ru,r~\4t1" 
'i'. ~ J! ..l ... I I '1. ..1 
~1I!J~'1 ffiJ1Lfltln"lltlfttltJ'VItlfII1fII'l1t1EJ1n~1!J ~U"II'l~ 0.20 -0.80 

'MWl,ht;''U'41'';,u'Un,.t1~.tl.t1u (t\''lULLft:i~fIIW1,2538 :211 ) 

D :::: R - R,u 

Nt 2 

.. ~. 0 0 

UJtl	 D fIItl f111tl1U1"1LLUn 

R u ~tl ;1U'lUunLhJu~,j1ftl,ru\lntuntitlLri~ 

R L ~tl ;1U'lUunLhJu~,j~tl,rU\lntuntitltitlU 

N ~tl ;1U'luun~ulunqtlLri~LLft:nqtl~tlU 

t"!J\;'1'W1LfttlnftlfttltJ~jjri1ti1U1';1 0.20 ~u'l.tlLLuni~ LLJI 
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1.2 \41 fli1 fII'11SJ L't!Ji'U (Reliability) ,t!~ LLtJtJ""ftt!tJ 

"lMWlfi'fl~'J.lL;lflatu.fN"tJtJ""tlfltJ t"!llftlft1 KR -20 ( Kuder 

Richardson Formula 20 ) (fi'1ULLft::tl~fllru1 2538 : 198 ) I 

... 
UJt! r tt 

.. 
flit! fII'11SJL't!Ji'U't!~LLtJtJ""ftt!mr~'t1utJ 

N 
.. 
flit! ~1U'1U;t!'t!~~1tJ~~t!~" 

p 
.. 
flit! l"~'1u,t!~~Yh'Klu;t!m1~ 1 ,ru;it!tf"~'1u,t!~flluYh~n .. 

ntJfllu li~\4SJ" 

q 
.. 
flit! did a-Io-1f'" ...." '1U't!~~""1~" ~ t!\4U~ 1 \41tl flit! 1 - P 

? 
St 

.. 
flit! 1JnJ ..... ~ .,fII::LLUUfII'11SJLL 1'1U,t!~~~SJt!,,~'t1tJtJ 

x = L:x 
N 

... 
UJt! X 

.. 
flit! fli1 L't1irJtllft11~'1U't!~fII::LLUU 

L:x .. 
flit! 

.. 
~ft1'1SJ,t!~fII::LLuuli~\4SJ" 

N 
.. 
flit! ~1U'1U~L;1ftt!tJ 
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2. mri"~'l12JL~tJ-1P1N"f1-1ftlt'tl1J"12J1'''Qtl1::t'-1~ 
.. ... .. tI ~ 

" ..,n1f11lPl11J,1L"IIUI'UI1J,11"q ~tI~.. 

Hambeton (ri-1'lfl, 2536 : 185 - 186 ) 

n 

a.v. = 1=1 

N 

a.v. ~tl r'I'l12JL~tJ-1"1-1"12J1'''Qtl1::t'-1~ 

n ;;f1 'hU'lU~L~f.J'l"1'U 

X ~f1 r'I'l12J"1-1"12J1'P1Qtl1::t'-1~ ilPi1LtlU + 1 I 0 LLfl:: -1 

~~ .... .. ~ ..I. I ..I x. tl r;..I .r '1.1 
U"lf.JY4"'1nu1Lflfln"Dflt'f11J"'2J~1r'1'l12JL"'f.J-1P11-1'f1-1·~"Q 1::t'-1r'1"-1LL,, 0.50 'U~lJ 

3. m1'rl"ftfl1J~'l1~LLPln,h'"'tl-1~::LLUUritlUi1tJuLLfl::r'I::LLUU\U;-1i1tJu 

""f\lI1.hu..n"'~"::LLuuritl1nftULL.::"::LLUU".~LiI!lU (fl'lULLfl:: 

f-1~W1 , 2538 : 104 ) 

L:o 

t = JN L: 0
2

- ( L: 0 ) 2 

N - 1 

Ltltl	 D;itl r'I'l12JUPlnl'l1-1'f1~r'I::LLUULLl'Ifl::~ 

N ;itl ~1U'lU~ 
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'II 

.iia;h4\'Un..,nntl=l,.imMfl41J"Lll1'URfI)I;W~L ..t1",111.t1'U LIl!Jlf'''1 

( Lt1'Ui16, 2528: 284 ) 

1I1::I"i/11'" "1 = M 2 - M 1 + M 2 M 1 

P - M 1 P 
..I , .. 

M 1 ~ft~tl~fIl::LlUUL't1ft!J"1nm1ttl1Jnt'lUm1LWU (Pre - tese ) 

..I .... )M 2 = ~fI~tl~fIl::blUUL't1f1!J"1nn11ttl1J,"fI~m1LWU ( Post - test 

P = fIl::UUUL;\J...I~tl~ftl"flfttl1J 

ri1~tl~€"l1ft~U~\C91"1n,,,1i1 ,,::ijri11~11~ 0 - 2 "'1ri1~,"1t'ltlm.dlA'ijri12.l1n .. 
n11 1 ntl~1 1J"L1tIufIltl)J~~LI'It'lfUu'lA'LnN"')J1"131U 
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... ... . 
l'IJIQtl1:ft-3 ~'IItl-3 m ~iitoifJ fllf-3\1 L~tl ft rH LLft::"",tJ1::ft'YIDll'Y41.J'YI L1tJUflltl).l~I) LlJltlf'lll)fJ 

fttlU ~m1m1thuri'LI)tlfLi1fJf fll,ihtltlf 'IIU,,, 0.02 ).1.).1. LLft::'llU'" 0.001 dl) d,,,,,fu 

lInftm~n1:';1.Jtl1C\1q"Pl1 ft''II,iiflll)n11)J~t'lft,,,,,m1 fllcu::iiflll)n11)JfII'ftt'lf ).I"",ii'YIfJ1flfJ 

L'YIfllLUL"il1'l'll).l-3f11ftY41::UfII1 LLft::iiLfll1'l::l4~ftl).l~'YIf'YI'-3m1iffiu""ft-3",nLrnulll)fJ1.J'YI LrnU .. 
flltl).l~I)LPltlf'lll)fJfttlU L"fJe[itoifJ'lMLfll1'l::iftl\lft ';-3\1 

1. mtii U'l1'l::i"",~,flll)').I~"LitU'IItl-31.J'YI LifJUflltl).l~I) LPltlfJIl)fJfttlU",n~ L~fJ')'II'C\I 

2. mtii U'l1'l ::l4"'" U1::ft'YIDll 'Y4'11tl-31.J'YI LifJUflltl).l~I) LlJltlfJIl)fJfttlU 

- .~.¥.,.( ... r ....l' ... - £.J3. m 1') U'l1'l::1II ~ ft .,).I~'YI1i'YI'-3 m1L1fJU""",-3'" nL1fJU,.I)fJ1.J'YI L1fJUflltl).lY41) LIItlTDI)fJfttlU 

... ~.,

",.n'l'l'ufIln::"'I.\f. 

mtiiLfll1'l::i"",tJ1::~'YIDll'Y41.J'YILhJUflltl).l\;I)LPltlfDI)fJfttlU ~-3 mrthuri'LI)tlfLi1fJf 
... ... 

fII,iLtltlf 'IIU,,, 0.02 ).1.).1. LLft::'IIU'" 0.001 ill) tl1'ln!l~ft';-3i1 

1 mtiiLfll1'l::\f"",fh fIII)').I ~"LitU'IItl-31.J'YI LhJUflltl).l~I) LIItlfJIl)fJfttlU",n~L~fJ')'II' C\I 

x 
.l' :J
,,'ULUtl"'" 2 4.08 

ll,um1~flPlitlm1fttlu 2 4.28 

",nt'l'"'-3~ 2 LLft ,,-3'I.~Li~U~'1.J'YI LifJUflltl).l~I) LPltlf'lll)fJfttlU~ Q'litoifJftJ,-3fU ijri, 

flll)').1 ~"LitU"tl-3~ L~fJ')'II' ClJ'YI'-3Il'UL~tl""'tl~~1:iK1.J 4.08 LLft::ri'flll)').I~"Ll1U'IItl-3 ~L~fJI)'II' C\I 

'YI'-3Il,um1~i Platltl~~1::il1.J 4.28 fttt111l~, ~L~fJI)'II'C\lijflll)').I~"Ll1U~'1.J'YI LrnUflltl).l\;I) LPltlf 

;I)fJfttlU ~-3n,"1JntlD1.J~m"'1.fPl::11.JtJfuih~U-3'U ~~toifJftrHfutl~'l.ULnCU",,~~-3'Y1'-3Il,u 

L~tl""'LLft::'YI'-3Il,un,"~iPlatln'1fttlU 
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iJI 

2. n1m11.17:i'YIifl1TtlJ'YIUtJUflltl~~'lL"tlfo.d'ltJttlU 

ta~~lflun1m1t1r=i'YIB!l1Tt'ltl-3lJ'YIUtJUflltl~~'lLlltln'ltJttlU t"tJlf~,," (Lt1'lrU6. 

2528: 284) 

t11:i'YIB!l1Tt "1 = M 2 - M 1 + M 2 M 1 

P - M 1 P 

.I .... ( )M1 Ufl'ltl-3f11:UUULllfltJ"t1nn11'ttllJntlUn11LltJU Pre - tese 
.I ......
 

M 2 = Ufl'ltl-3f11:LbUULf1fltJ"t1nn11ttllJ~fl-3n11LltJU ( Post - test )
 

P = fII:LLUUL~mtl-3;tl'YI"ttllJ 

ri1'1tl-3€"Tlft'lU~'Wl"t1n."rli ,,:ilri1m4~1-3 0 - 2 ti1ri1~~1tltln~11~ilri1~1n .. 
ntl~1 lJ'YIL1tJUflltl~l1'lLlltl;;rUVmN.,r~1"731U 

LL'YIUri1 M 1 12.12 

M2 = 25.59
 

P = 30
 

= 25.59 - 12.12 + 25.59 - 12.12 

30 - 12.12 30 

= 0.753 + 0.449 

= 1.202 
• .1'1.1:' .. t - £.J -1.1"

f111'Y1~" = 1.202 "-.1UUlJ'YILltJUflltl~Tt'lL"tlT"D'ltJttlU L7tl-3 n17tl1UfII1L'ltl1LUtJ1fII1flL tl1 .. 
'IU1" 0.02 ~.~. LLft:'lU1"l 0.001 il'lVmN.,r~1""31U 90 / 90 
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3. n11'iL~t1:iro/fli~~Y1fYl1~n11LWU"'i~'1nLWU~'ltJ1JYlLWU~tl~ii'lL"tlf1l'ltJ~tlU 

n11'iL~t1~1fUfii~~Y1fYl1~n11LWU ~~1~ritlUL1tJULLfi~",i~ LWU~'ltJ1JYI LWU 

~t1~ii'lL"tlf1l'ltJ~tlU tlltJ'lf~a~'lUn11'iLPl11:in11Y11l~tl1J~'l1~LL"n"1~'tl~~~LLUUritlULWU .. 
LLfi~i~LWU (t - test: One - Group Pretest - Posttest - Posttest ) t1t1n!luft,j~il 

2E 0 = 229 • E 0 = 3287 . N = 17 fllU 

2:0 

t =IN 2: 02 
- ( 2: 0 )2 

N - 1 

uitl D ~tl ~'l1~LL"n"1~'tl~fll~LLUULL"fi~~ 
N ~t1 ~hu'lU (fllU) 

229 

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

17 - 1 

= 229 

14.66 

= 15.62 

'1n"111~ t ~~jj df = 16 ~';1Jfll'l1~L'tlJi'U 0.05 jj,i1 2.120 4~~tl~1LtlU'" 

"'in LLf\,i1 t ~~1U'lN\~ = 15.62 ,~n~1,"",in LLtlfi~1Uftn11Y1Ilfttl1J 2 ~f~LL"n"1~riu 

L'tl~ 95 % ,rU~tl n11L1tJU~'ltJ1JYlL1tJUflltl~ii'lL"tlf1l'ltJ~tlU ch~n1itJntl!i1JMn11'lf 
,,~t1Jtlfur:i'liU~1U ~LWWfll'l1~fL~~fu"1~L'tlt~ 95 % 
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_I .. ~., 

.,..".n1~L"t"1::Wlltl\ffi 

.. "'::.J ......... ..l .l'J' •..l.,
1. tJYlLnJUrltlllY4t;l l"tlTDt;l!lfttlU lIrl1rlt;l111rl"L14U"'1nCJL,m"JI1CU"1ULUtl141tl\lYlt:"tJ 

4.08 U..::A'1um1~flflatln11fttl\ltl~~1::,rtJ4.28 ~tl~1tl~tut:,rtJ;l 

2. tlt:aYltiIl1Y4'tl-1tJYlL1tJUMlI~t;lL"tlnJt;l!lfttlU ~~ mnl1uri1Lt;ltlfLi1!1f rl1flLtltlf 

" 'U1" 0.02 1I.1I. U"~'U1~ 0.001 Ut;l 'lA'LnW..r1l1"131U 

3. 14i~'1nL1wA'':l!ltJYlL1tJurltlll~t;lLfltlnJt;l!lfttlU 
".J~ ........l.,
U!lft1"CUYl1~fttlflYlt:"tJ 0.05 
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... ... ..
 
mn(!1rl1~U ij~~qtl::ft~~L,.tlftfl~LLfl:141t11::i'lifl1,.UYI L1tJUrltllJ~~ LMtln~!IfttlU 

~~mnhu,hL~tlfLU!lf rl1iLtltlf '!IU111 0.02 1.1.1.1. LLfl::'!IU111 0.001 ~~ ft1'l-t1'l.ninAnti1 

::.rutI1C1JC1J1,ii ft1'!11ii fII~ n11lJ~ Mft1'l-tm1 rlN::iirI~n11lJfII1ft"f 1J'l-t1iiYl!l1ft!lLYIrltUtflil 

11'11IJ~rlfl"::Url1 LLfl::1 Lrl11::\f~flilJ~'1i'l1~m1L1tJU'l-ti~'1n L1tJUIl~!IU'I L1tJUrltllJ~~ Ll'Itlf 

'lI~!IfttlU ntjlJi~tl!h~~lf1'Umn(!1 LtluunAnti1::.rutI1C1JC1J1'" ft1'!11iifll~n11lJ~Mft1'l-tm1 

( rl.tl.U. 5 t1) t1~ 1 ;1U~U 17 rlU Lrl1tl~~tlmoflum1L~uftl~fllumn(!1 ~tl U'IL1tJU 

rltllJ~~L"tlf'll~!IfttlU~~m1"t1ntlDu~m11f,,::\utlfu~~iu~1u LLfl::LLUU'I"fttlU1'''~flilJ~'1i 

'11~m1L7tJU 
II • 

m7ftfl~u'I L1tJUrltllJ~~ L"tln~!IfttlUlumn(!Iu LhJA'u'1nAnti1'l-tin'M1LLfl::;tl~fl 

,j1~ 1 mnLrl11::\fL~tl'l-t1 m1rh'l-tu"'i,,qtl::ft~~ m1ftfl~LL1Ju'I"fttlU m1ftfl~u'IL1tJu 

rltllJ~~ L"tlf'll~!IfttlU t"fjLnuuu~n\.nuLL~u'il1tlIJ;1U~U 2 LL~U 

mnLrl11::lf'l-t1t1~i'lifl1"U'IL7tJUrltllJ~~L"tlf'll~!IfttlU~ftfl~~U IfLnCU-rlm1'l-t1 

I tI ~.. .. .~ r. ~ 1.I(....I:"l!.....1' ...
rl1 1::I1Y1flfl1,. 90 / 90 mnLrl11::l'I~fll1lJ~Y1fl'!ltl~n"IJP'I~tl!l1~'1LroU"~!IU'IL1fJU 

rltllJ~~ L"tlf'll~!IfttlU Liitl'l1LLUUYIIIfttlUritlUL7tJU LLfl:14i~ L7tJUIl~!1 LLUUYI"fttlUIl~!1 ~flilJ~Y1i 

~fi(!Iftfl~~U LLfl::~1UmnLrl11::\f;tlfttlULLt\'~ t"!I1ffta;jlumnLrl11::lfmlYl"fttlUrl~11J 

Um,j1~'!Itl~rl::LLUUritlUL1tJ'ULLfl:14i~LhJu (Hest: One - Group Pretest - Posttest ) 

90/90 

2. \4i~'1nL1tJuIl'J!luYlL1tJUrltllJ~~Ll'Itlf'll~!IfttlU~ftfl~fu 
.: ..r If'"

L,.1J1J1n'!lUm1ntlUL1fJU 
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."J1I.n1~~1I 

n1~'i!J L1tl~n11ttY1 ~ LlflZ\f111r.:ifli1l1,.1.JfI LitJ'UMl2J~'1L11t1fD'1!Jfttl'U L1tl~ n1~1'U .. ..
 
rl1L'1t1fLU!Jf fIl1ihlltlf 111.1'111 0.02 2J.2J. LlflZ1I'U111 0.001 U'1 111'ln!l~fl';~U 

1. 1.JfI LitJ'UfIltl2J~'1llJltlfD'1!Jfttl'U ijri1fIl'112J;t" L\4'U~1n~ L'm"1C\j«1'ULdtl\f1tld~r.:"1.J 

4.08 U"'Z«1'Un11~ih,itlm1fttl'Utld~r.:';1.J 4.28 atl~1tldl'Ur.:';1.J~ 

2. IIr.:ifli1l1,.1Itl-31.JfI LitJUfIltl2J~'1 LlJItlfD'1!JfttlU .. 
111.11" 0.02 2J.2J. UflZ1IU1V1 0.001 U'1Vi'LnCU"2J1lJ1131U 90 I 90 

L1tl~ n1~1'Url1 L'1tlfLu!Jf fIl1fhlltlf 

3. \ffi~~1n LitJU«'J!J1.JfI LitJUfIltl2J~'1 LlJItlfD'1!Jfttl'U un~m:nijfll'112JfL~2J~UtI!h~ij 

U!Jft1~C\jfl1~ftn~~r.:';1.J 0.05 

tJi"Jt1l1l1. 
~ ~ ~ 

n1~'itJ fIlf'~uLi]'Un11tth:l Ufl:t4111r.:ifli1l1,.1.JfI LitJUfIltl2J~'1 LlJItlf1l'1!JfttlU L1tl~n11 ..
 
thUrl1L'1tlfLU!Jf fIl1flLlltlf 111.11" 0.02 2J.2J. LlftZ1I'U1" 0.001 U'1 ft1\ffuun~m:n1Z';1.J 

1.I1C\jC\j1,i;' ft1111'5 "'1nmJ'qlJIft1\fn11 fIlcu::'5f11'1nn2JfII1ft"f 2J\f1'5f1tJ1fl!J Lfl fIlLULft~11112J~ fill' 

,.r.:'UfIl1 1.J11n!l~1ijllr.:iVli1l1""tl~1.JflLitJUfIltl2J~'1L"tlfD'1!Jfttl'UVi'LnCU..r2J1lJ1131'U 90 I 90 

.01 _ 1..1 ,...., ,... I ..I 
Wtl"~11N1f1l1L'tlflmJtl~Ll1.J1.JfI"fttl1.JntlUL1!Ju 2JfIl1Lfl1n1.J 12.12 fIl1L'tlfl!J1Itl~Ll1.J1.J 

f1"fttl1.J\ffl~LitJUijrl1Lyhn1.J 25.59 rl1f1lZUU'UL'tl~!J1Itl~Ll1.J1.JfI"fttl1.J\ffl~LitJwrl1,~n~1 

rl1f1lZUUUL'tl~!J1Itl~Ll1.J1.JflfIlt'ltl1.Jntl'ULitJu .~f'i~!J,r'Ul~~12J1~1nft1L\f'J.;~d 

1. un~m:n~fi~t11"Li]'Un~2Ji'1tl!h~ ~tl 1I'n~m:nr.:';1.Jtr1C\lCU1lJ11 ft1111'5"'1nmJ 

~"ft1\fn11 ( fIl.tl.1.J. 5 i1) fIlcuz'5"'1n112JfII1ftlJlf 2J\f1'5f1tJ1fl!JLflfIlLULft~11112J~fIl",,.r.:'UfIl1 .~ 

ihfl~LitJUtl~i'L'U1l1f1lLitJ'U~ 1 i1n11~n111 2549 '~un~m:n~fuLf1~n1111uft1111'5'11';:mfl1'1 

~Z~1.Jfl1~«1U 2J. 6 ft1!JftlJ3'C\j n1m"fttl~n1.Jn~2Ji'1tl!h~f'i~!Jl"n1m"fttl~U1J1.J'W1Jtlnl\\' 

un~n111it''1~\fU1~1Li]Ut'1U\frt~1Itl~n1~(!J LLli1JtlnrT1.JUn~n111~1Li]'Un11LitJUn11fttlU ..
 
"12Jlln~ Llft:t11n1mflfttl1.Jn1.JUn~n111ti~\\'tl~L"!J'Wijn11!JnL~'U 

2. ~1nn11tttl1Jm2JUn~n111~Li]unq2Ji'1tl!h~~1 .. LfIltJthUL'1tlfLU!Jf fIl1ftLlltlf 

2J1ntlU\f1t!bJ" ~1lJ1tl1J~lA'fu 90 % 1Itl~,rn~n111'WLfIl!Jth'U .~Li]'UUn~n111~~1.J1Z';1.J 

2J.6 ft1!Jft1J3'C\j tin 10 % Li]'U,rn~n111~LitJ'U~1.J 1l.'1.1I. ft1111,h~~lJIft1\fnmJ .~Ldtl\f1 

\fin."1'5'11~L1uU ijn11thurl1L'1tlfLU!Jf fIl1flLlltlf 'n1m""'tl~~ZfI"fttl~n1.Jn~2Ji'1tl!h~ 
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::.	 " I - 1 - ., '11' X. ..I... !....r.. ""1:' I
Y1~14tl~ u.l'Im1'lLrlYI~"''Dtl\lft Um1'l'UI'll~ '1InqJ.J,,'ltl!J1~Y1LJ1J.J"U.s1UL7tl~mrn17tl1Url1 

If If 

L'ltlfLi1!Jf rl1ihtltlf 'DU1f11 0.02 J.J.J.J. U.ft~'DU1f11 0.001 ;1'1 J.J1iiLfII11~Lyh,ru 

3. ritlUYI"ftfltJfi4'!J'II:tItlnntJ,rnftm:n.~LtlunqJ.JrK'ltl!h~lh fII~u.UU~U''II~iJUftlU 
~. ..I _ ., ... - _ II::. •.r - ~ ::. , ... .1

m1LnJUYI~'l'll!JfttlUtl" fIItl 'l1l1mnnlJ"U.s1UYl1~'lI'l'lnrnJ ,,~UUmlYlfllfttl1JntlULltIU,,'l!J 

... - ....llr,;..t: 1'....r ,..I .. ~ ., '!! "_I'" t.:!
tJYI LltIUflltlJ.J"'lLIltllYl ~'l.,!J'l1 T1~'U rl1 Lllft!J'Dtl~rI~U.UU'II~l'I1 L"Y1~n"ntn LJlJ.J rI'l1J.J,c nU.s1U 

.r ..I... ::.. .. -.,.. PI ../: tl - t.r ...0tULUtl141Y1 LltIUUUJ.J1ntlU u.ft~LJ.Jtl~'l'll!J'~LlJUtl1'1111t1't1fttlU 1~'II1'l1l1 ULUtl141tJYI LltIU 

fIItlJ.J"'lLl'Itlf ~ ,r~nfh'l l«,rnftm:n~tJYlLmUflltlJ.J"'lLlltlf ~ uitl,rnftn1!t1~tJYlLmULft"~~ 

l«;j1U.tJtJYlfllfttltJ~J.Jtlnrlf,,';uiI .~'DtU..~,rnftntn~tJYlLmUflltlJ.J"'lLl'Itlf ~ I~LnPl11,rnftntn ..	 .... ..
 
iJrI'l1J.J rK~1'II ~!JUJ.J1n L""1~Y1tJ11'~«tl~;j1 u.tJtJYI fIIfttltJL~J.Jtln rlf~ 'Hlumnhrlf~ u.rn 

unftntntl1"~1'W~tl!Jt~ i~~UUft~1Llli!J'Dtl~U.tJtJYlfllfttltJ~~~1 14ft~'II1n~~'l!JtJYlLmU 

fIItlJ.J"'l Ll'Itlf ~ ~~iJ ~1 Llli!J~~ntl1 ~1 Llli!J'Dtl~ u.tJtJYl"fttltJritlU~tJYI LmUrltlJ.J"'lLPltlf ~ 

lut4'lu'Dtl~mri Lrl11~\f UftlJ.JCJYliYl1~m1LmU ~14tl1~ ritlULmUu.ft~ft~ LmU~'l!J 

tJYI LmUrltlJ.J"'l Ll'Itl§;l'l!Jfttluu.ft'l tfll!Jlfftii~lumriLrlYI~ fII'l1J.J u.Pln,j1~'Dtl~fII~ u.uuritlU 

u.ft~ft~LmU (t-test : One-Group Pretest-Posttest ) '111nl'l111~ t .~iJ df = 16 1~itJ 

rI'l1J.JL~flJU 0.05 iJfli1 2.120 ;~iitltl1Ltlu'f1114ftn LI.Plfll1 t ~~1U'lNU' = 15.62 

t~ntl1'f1114in U.tlfttl1Uftn11Y1f11fttltJ 2 rlf~LI.Pln"1~nUL~tlU' 95 % ,rU~tl m1LmU~'l!J 

tJYI LmUf'itlJ.J"'l Ll'Itl§;l'l!Jfttlu ~~m11J ntl~tJ-;m1lfPl~ttJtlfu~'ljU~1U ~LmuiJfII'l1J.Ji 

L~J.J(U'II1~L~tlU' 95 % .~fttlfllfllfttl~ntJ~1uii(!J'Dtl~ ;n1 (2543) t~;j1mri;!J 

.tlL."tnLU:: 

1.	 ;tlLftUtlu.~L~tlm1L1tJum2'fttlU 

'1nUftmnJ~Liju'lJtl~~L;I!J'l'D1C\j t~fIi1~itJfII~U.UULlli!JlumnJ~LijUYl1~~1UL~tl141 

LYhntJ 4.08	 4.28U.ft~~1~~tJfII~U.UULll~tllumnJ~LijUYl1~~1ULYlrlUrlm1UiPlatlLYhntJ
..l' ..I -. "..I	 ..... , 't x. ...

l'I1J.J'1I'l~fII1fll~U. UULllft!JfII'l1 J.JfllfII L14U'Dtl~~ L'Dm1l1C\jl'l1J.J u.U'lYl1~'Dfl~LtJftYi J.JfII1tl\l U~"tJflltl1'11 

PI ~. - LJ ..I1r,;" 1'....r PI.r - ..I1r,;" ...LlJUUftJ.J1 '111ntJYI LnJUflltl J.J'Vi 'lLIltlT'D'l!JfttlUYI'"'l'll!JftT '~'DU LlJULUtl141'lnm2'fttlUYI",'l'll!JJ.J 

tl~fttJmror U.ft~fII'l1J.J~ULfII!llum1fttlUJ.J114ft1!JatJU u.ft~lum1l'i1Luum11h!l;j1i1~ttl':U1 

i1;1ttl~rh!l;j1u.ft'lttl;fII;j1LiJUtJYI~UflltlJ.J"'lLl'ItlfLum1l'i1Luumri(!JlufIIf~d fi;!J'WU' 

l'i1LuUm1Ltl~u.";fII"'1~~fu~1~'II1nI11!1Utlnl'i1Luum1l« ~~;j1l«fIi1tl~LijU~'lIltl~lu~,rtJ~ 

~ii~tl!h~tnil'l1J.Jfi;!J~"11J~iJ;tltJn"~~tl~U1~.~'~«tl~U'fumniIilU1u.ft~u.Ol'Dluttlmft 

Pitlttl L'JIU mnhL;1\itJYI LmUritlU;1~Utl!J L~tl141Y1!Jft~Ltl!ll'lti'~'W~"tl 111" u.ft~Li!J~ti'~ 



31 

'WritltJ;liiLatJ.:ILLflm1.J1.:1P1tlU Ltttl.:lllt1nL'l"1tUtl1fJ'hiiutltJ K.:I,rU~11lt:U11.JflLftJUfIltlUYi'lLPltlf 

"JI'ltJfttlU ~.:Im7m1'fhuri1L'ltlfLUtJf rl1flLUtlf 'U1t'l 0.02 )oUl. LLft:1lU1t'l 0.001 d'l 

'tJtf1un17~UWft:n17fttlU ifttlUIlt:~tl.:lii~n~tun17tf~:'1.Jft1~17n~Ilt:~1.J~1n1~ujtl .. 
un~n~Uftlft.:litJ LLft:ft1~17nLLftt'l.:ln17ft1i~n11tf~~'1.JUfua'l;U.:I1UUK tfun~n~~UK 

tl!h.:lf1 1 LLft:Ufttlt'lntJ 

2. ftl LftUtl LLU:L~'fIm17i(tJfIli.:ll'itl 'U 

tum7,hLuum17i(tJtutrn~W::L;\tJ'lriutt tUfIlf.:ll'ltl'umrn1tJli,ii;lLtlfll'l1tfiiliJ\4U1 

'-..... .I ... .. 0 J!..l ... ,.:r." ~ ... 2.r .. 0 ...or.
,tl.:l~ 'llltfJUtltJfltt t'l tl11ltllt :~1.J1.:1 PltlULLU:U1L'211 \11.JfI L7!JULfl1-uUL"tlLlJUft'ttflntl.:l~ fl1'l, tJ 
.I.. .. ,.. .. 1'.It' t ..... ~ ..I • ~ r ~ 
"L\4fttlfll'l7LWLL~~tl\47tl"1U\4tt.:l tl11lt wn"n~"D'ltJLLftt'l.:lLL"U LLIIL",tJ.:I"1ntJ1.Jm1fJfIl'l7LlJU 

Lam'tl.:lii.(fJLtl.:l~.:I\4~t'l L"11:Ilt1n~i.:lLnPltl1"17!J1'I1.:1~\41~"!J1trfJ~\hitln17fttlU'tJtfllt: 

~t'l~1n1.Jtlnntr1.J~1 \41tl~efi.(fJ\hitlm7fttlu'tl.:ltl11lt1nryj1U~~1tfri1.J"'lfi(tJLtl.:l Ilt:i.:lLnPl 

UK11~1L11,j.1atlm1fttlU'tl~~~1tfit'lfJ~Li4UW1L;1'tl.:l~".:I1U'tl.:litl,rULLI'l li1tf~fttlU 

fin'W111f1llJijtllttum1tGtltIu 1 LLft:un~n~ntl11ltt1n'WL'tlntltUtl1"1nrfttlUnLtJuUK 



32 

0-3'1fl LiltlunW"LYlriU. 2540. mfi" mt'1L"'M::~ n,nJU:Lii'U'WI,~n.,.,ifnv'lLiftH"'U. 

nt-3LYlYi"1: r.lUtl1tlLM1Jnt~LYlYi. 

nqiffi"uPl 1'lIJU1WN~. 2536. L'WI"t'Ut.i1L'WI"U"ifnVl. nt~LYlYi)J"'1Url1: 111rl'i'l1 

rltfll1lUlfLYlrltutfttl "'W::rltrl1ftPl~"ft1",nmJ ftCl1UULYlrltUtfltlYi1::"tl)JLn"'1 

n1)Jm1~m~1UtlntNLrnU. n1::Yl1'1~~n1i1im1. 2541. ~.fIl"'nal"tI~n'nJ'WIL1!l'U 

"tlaI~,)LMl",)!ltltl'U.. nt~LYlYi)J"'1Url1: t.ihhtr.lutlmm)J,{unu4"uYlf 410". 

rl)J~ui 'I)Jft~YI1. 2547. "m1ftfl-3Ufl~1t.J1::aYliIl1Yi1.JYlLrnUrltl)J~'1LPltlfl'1tlfttlU ~~ 
..I ~ .1- - ..I .. x. ~ - _... _..I...... ~ 
L1fl.3 m1501nlJ!J1.JPI~'lU1.JULrl1fl~nfl-3'aPl ~U)JPI. ~1U'1"tl ft1'11'1'11 Lrl1fl~"n 1tlPl ~U)JPIII 

rlN::'irl'1nmJrl1ftflf )J"'1'iYltl1fttlLYlrltUtfltl11'1)J~rlflYi1:Url1 . 

nUtl)JYi1 Lfl1",,,fftUft~. 2541. "tlalft')L""')lItltl'U. nt~LYlYi"1: 1l1rl'i'l1tftPl"r1u~n1i1 

rlN::rltrl1ftPlf '''1fl..:l nm1")J"'1'iYltl1fttl. 

~Un1 (UYlfn1:"1~. 2547. c4tJ~II m1ftfl~Ufl~1t.J1::iYliI11Yi1.JYlLitJUrltl)J~'1LP1tlfl,)tlfttlU

m111nt.JD1.JmU~1Utfl",::'iYltl1. II ~1Uij4"tl ft1'11'i'l1,h~tfl"':: rlN::'i r1'1nn)JfII1ftPlf 

)J"'1'iYltl1fttl LYlrltuLfttl11'1)J~rlflYi~1. 

~CUti11)J ';'1~fl1. 2547. "m~fl~Ufl::"'1t.J1::iYliI11Yi1.JYlLitJUrltl)J~'1LPltlf'!l'1tlfttlU c4tJ~ 

m11Jnt.JD~lu~1uUj. II ~1U'i4"tl ft1'11'i'l1LYlrlilrl~P1ft1",nmJ rlN::'irl'1nn)JfII1ft"f 

)J"'1'iYltl1fttl LYIrltuLfltl11'1)J~ rl flYi1:l.lrl1 . 

t.J1::LM3 'it1'iu11'u . 2547. "m~fl~Ufl~1t.J1::aYliI11Yi1.JYlL1tJUrlf))J~'1L"tlf'!l'1tlfttlU L4tl~ 

mrotl"t.J1:ntl1.Jil2J11"~1J3'uLftlLYii~ Lrl1tl~tlUML'fl. ~1U'i4"tl ft1'11'i'l1Lrl1tl~nflIt 

rlN::'irl'1nl1)Jrl1ftflf )J"'1'iYltl1fttlLYlrltUtfti111'1)J~rlftYi1:Url1 . 
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~L1I3 ;n11:Lft13'l-3,{. 2547. n'ln"1-3LLft:"'11.J1:ihliIl1"lJfI~'UfIlf)~~'lL"tlf,l'ltl~t)'U~-3II 

n'l11Jn1.J~~n'llflfl~tllJti~'Jt'Ufl1-3'iirl'lnn~. -31'U'ii;tl ~1111;1-3tft"': fIlW:II 

'iirl'ln11~r11~"f ~"'1'iifltl1itlLfifIl t'Utftil11l1~-3f1lft"1:'UfIl1 . 

«'l'U ~1tltlrl. LLft: tl-3f1lW1 ~1tltlrl. 2538 L"f1Ufln,iJ(8WHn"lnYl. \;~';fIlf-3~ 4. 

nt-3LfI" "1: ,,!m1~1i'U. 

a-3\f~'l ilt)m~-3. 2547. "n'l~fHLLft~1tJ1:afliIl1"1JflLftJ'UfIlt)~~'lLJlt)f1I'ltl~f)'U ~-3 
.. ~ .1"''- ..., ., ~ .-	 ......It. ~... .It.	 w . 
L1tl-3 n'l1UnlJ!llJ "-31'UlJ'ULfIl1tl~n"t)" ~'U~". -31'U'l"tl ~1'1'l'l1 LfIl1tl-3"n1'8" ~~"II 

fIlCU:'ii r1'lnn~ r11~ flf ~"'1'iifltl1itlLfifIlt'Utftil111l~-3f1lft"t:'UfIl1 . 

ft1~-3 LL';~M. 2547. ~-3 n'l11JnII m~fHLLft:"'1tJ1:afliIl1"lJflL7tJ'UfIlfl~~'lL"t)f1I'ltl~f1'U

tJ~lJ"'ililJfllfIn~~1'U~'ltljjf). II -31'U'ii'itl ~1'1'iirl'ln1~~"~1"'n'l1 fIlw::'iirl'lnn~r11~"f 

~"'1'iifltl1itlLfifIl t'U'i:ftil1111~-3f1lft"t:'UfIl1 . 

ft1~-3	 LL';-3r1t.2547." m~fHLLft~11.J1:afliIl1"lJfI~'UfIlf)~\;'lL"tlf1l'ltl~t)'U~ n'l11Jn 

.1"'- ... ::...r .....r.... ... f
lJ!llJ"n'lmft~1'U'IIU"'U31'U. II -31'U'l"tl ~1'1'lrl'ln1ffi~"~1"'n'l1 fIlW::'lrl'ln1ffirl1~" 

~"'1'iifltl1itl LfifIlt'U'i:ftil11"11~-3f1lft"t:'UfIl1 . 

L~1'lw6 an'1UW~". 2528. L"f1tut.iim"rmlnYl. nt-3LfI" "1: tN\;~,.~tI1U'U 

Lfl fIlt '1.1tftil"1:"f)~ m«1"t:'UfIl1L",UfI. 
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')U'I 9 [;Jfi1rllJ 2548 

,tlL;CULi]'U~L'!J'l'D1CU"Y.I'itatlm~tl'U~1'UL"rlUrlm1r.Jft,,'t'UtrlNmfilif!J 

"11J~trlNmfi(!J II m1\1h~LLfi:l41t1r.:i"iIl1'nU"LW'UrltllJY4'lL'ltlfll'l!J\1tl'U ~~ .. 
m1'!h'Uri1L'ltlfLU!Jf rl1ftLtltlf ''U1t'l 0.02 1.1.1.1. LLfi:'JI'U1t'l 0.001 U'l n~utlr.:1J1(u 2548 

lA'futl'PJ~'t"y,j1Lu'Um1 fi"!JlA'U1f1Wl~tiht11LLr.J'Un1iliftILLft:1JntlU1IJLLfl'l~1 tl1'it11!l 

1J'Ut4"{!J 'U1Lf11nt3i~'" iJfiJ(UttlJ~L'M1J1::ttlJ't'Um1Li]'U~L'!J'l'1CU"Y.I'itatlm1\1tl'U~1'UL"rl\lrl 

n11r.Ji" L~tltlr.:ntlU't'Um1~h LU'UtrlNmfi"!JII\'~nth'l 

('U1!J~1Lt~ LL~~M) 

filif!J 
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')'U,. 9 J;Jft1'UJ 2548 

'tlL;CULtl'U~L~tJ')"Jl1CUl'l1'1l1tatlm1fttl'U~1'UL'IfIlilflln11~ftl'l1'UtfllNmfi"'tJ 

..I" _... ~_ .1 ~ - ... - LJ ...
1'11).1'1 ~fIlNm1'1l1ttJ II m1ftTl~LLft~1lJr.:",'I1i1l1Yf1J'ILltI'UfIltl).lYf'lLlltl11l'ltJfttl'UL1tl~ .. 

m1ti1'Ufli1L'ltlfLutJf flI1ftLtltlf ''U1~ 0.02 ).1.).1. LLft::''U1~ 0.001 il'l n~1JtJ1::).I1CU 2548 

U'ftJtl1pJ~1"'1i1Lil'Um1 fillftJU'tl1mn~1J'ht11LL~'UniillftJLLft::1Jntl1J1)JLL«'l~1 tl111t1m 

~L'3 ~nJ1::Lft13'l~~ s:I"CUft).l~L14).11::ft).ll'Um1LiI'UfL~tJ'l'D1CUl'l1'1l1tatlm1ftfl'U1i'1'U 

L'IflIilfllm1~ftl'l L~tltJr.:ntl1Jl'Um1lhLil'UtfllNmfillftJi~nft1'l 

('U1tJth~~ LL"~fIl1) 

fi(tJ 
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~UYl 9 l*Jft1'UI 2548 

,tlL;ClJ Li]U~ L'm'1 t\I"fi"litlm1t'tlU~1ULdtl"1'tl~1JYIL1tJUl'Itl~;;1)LlJItlftll)t1t'tlU 

lutl'lNm~~tI'~tl~ 1Y1t11L'" "1 

-1~ ..x, 11'_ .1:1 .. .. .. L.I ..;
"1~Y1 Ll'INmfi",t1 u m1t'T1~LLft::"11J1::"Y1ffIl1"1JYI LltIUl'ltl~"1) IIItlTDI)t1t'tlU L1tl~ ., 

m181U"1Ll)tlfLUtif l'I1ftLtJtlf 'U1l'l 0.02 ~.~. LLfl:;'U1l'l 0.001 ill) n~1JtJ1::~1CU 2548 

'lA'futl,*~1.\",j1Lilum1 Qii~t1'lA'tfm1:t1~1t1ii~t1LLfl::1Jntl1J~;;"l1m1U«1)~1 tl1"l1Wu"""" 

,u~uYlf £I~cut'~1JML"J.n::t'~lum1Li]u~L't11)'1ClJ"~"litlm1t'tl~1uLdtl"1,tl~Y1L1tJU 

l'Itl~;;I)LlJItlfulNn1~~t1 tJ1:ntl1Jlum1,j1Lilutl'l1·m11ii;t1~~nfi11) 

(U1t1,hL1~ LL"~,i;') 

fi~t1 
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~'JUl1l1m1 ..	 ... .. 
"	 ~U" 9 'Jlt1fUJ 2548 

L1tl.:s	 1It'lL;'YLilu~L.mll')CU"fi"it'lm1t't'luA'1uLdt'l~1't'l-1tJflL7tJUfIlt'l~;;'JL"t'lfD'JtJt't'lU 

lutfllNmn(tJ't'l-1 'ifltJ1L'" "t 

"1~~tfllNm~(tJ m1t"1-1LLlt~1tJ1:ftfliIl1"tJflL7tJUfllt'l~;;'JLJlt'lf,l'JtJt't'lU c4tNII .. 
m1thuri1L'Jt'lfLi1tJf f111iLUt'lf 'U1" 0.02 ~.~. LLlt:'U1" 0.001 U'J n-1tJ1.l1:~1Cl.l 2548 

'llIfut'l,.~11t';1Luum1 ijii(tJ'llItIlm.n~1tJii(tJLLlt:1Jnt'ltJnJ;;"1nu1LLt\''J~1 t'l1't1nJ'iftftll 

1J~1 ij"Cl.lt'~~L·lnJ1:t'~lum1LilueL;im1l1'Yj;Jfi"it'lm1ftt'luA'1uLdt'l~1,t'l-1tJflihJu 

fIIt'l~;;'JLJlt'lflfllNm~-ttJ U1:nt'ltJlum1';1LuutfllNm~;tJ~-1nch'J 

(U1tJft1LN LL"-1~) 

ijii-ttJ 
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I .r ~.. I f.... rI -.1
'tlU'!1t1'tl-3LU'flVl1fJ'!I1 L1tl-3 m1tl1Ufll1L')tl LUtl1 fll1ftLutl1 'U1" 0.02 J,UJ. lLft:: 

'U1" 0.001 dl) VllLU-3L~tlVl1m1LhJUtltlmilul1t1;tl"-3~ 

1. nft1')\h .. 
2. lLft"-3mri,,;u·:nu~')tILl)tlfLUtif 

3. V1ftnm1thuflh~,)1t1ft::Ltitl"'tl-3Ll)tlfLUtlf~ijftLnft 

4. mffl1U,u1"LIJtlfLi'ltlnil" LLU-3 1/50 t1.U. (0.02 t1.U.) 

5. LLUU""fttlUL')tl1LUtlffll1ihUtlf 0.02 t1.t1. 

" 6. mffl1U,u1"LIJtlfLutlnil" LLU-3 0.001 ill) .. 
7. LLUU""fttlUL')tlfLUtlffll1ftLUtlf 0.001 il') 
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l.LtJtJtl7::Lijuifln,,.flU.r'UL;fflm 

1.Jfl~UfIltl).l,"'1Ll'Itlf L4tl.:ln11thuI'i1L'1tlfLiltlf fIl1ftL1JtlnU1" 0.02 ).1.).1. LLft~'IIU1" 0.001 ~'1 

1.JflLWUl'ltl).l,"'1 Ll'Itlf~Vhufi1 i.:l1J,.~LijUtl~d ijfIJfWl1."tl~tU~"'1.J '"t1J,."ii1LfI1tl.:l"').I1tl 

j ft.:lt U"'tl.:l1.Jtln,.~i1.J flJNJ11." LY4tl.:l"'tl.:l L;\ml'l1).1f1l'11).1~" L\4U'IItl.:lVhU 

1. "').I1tl~.:I "~"'1.JfIl'11).1~"L\4UL~mri1.Jatl~11'1'1rljm11Jfu1Jt.:l 

2. "').I1tl~.:I ~"1.JfIl11).1~"L\4UL~mri1.Jatl~1ijfll'11).1Qnlitl.:lf"L"tU".1tlL"').I1~tltf 

3. "').I1tl~.:I ,.~i1JfIl11).1~"L«UL~mri1.Jatl~1ijl'l'11).1Qnlitl.:l{"L"tU".1tlL"').I1~\\).I1J1Unft1.:1 
.......... ..l .,t: ........ k.r" ....
 

4. "').I1tlCN "~"1.JI'I11).1 fIl"L".ummf11.Jfttl'11).1 fIl'11).1QnI'Itl.:l"D"L"tu".1tlL"').11 ~\\).I" 

5. "').I1tl~.:I ~"1.JfIl11).1~"L«UL~ mri1.Jatl~1ijfll'11).1Qnlitl.:Jf"L"tU".1tlL"').I1~\\).I;\).I1 n 

~ ..l U ... 
L1tl.:lYl"t~ ~UJU 

.r .... ~ 
1.	 LUtl"'1LLft~n1""1LUUL1tl.:l 

.r.... ~ IT • ~ ...1.1 LUtl"'1).1f1l'11).1~tl"fIl tl-:l 1.J'''~-:I''').I1tlL .:I"''ll'ln''1)J 

1.2 fIl'11).1Qnlitl.:l'll'Cl.:lLdtl"'1 ....................................
 

1.3 fIl'11).1Qnlitl.:llum1fl1"1.JLdtl"'1l'11).1fUl'ItlU .........
 
~ .r ,1.4 fIl'11).1fttl"I'I tJ.:I'IItl.:lLUtl".1 LLl'Ift~l'ItlU ...................
 

1.5 1'1'11).1{"L"tUt Um2'tli1.J1tlLdtl".1 ........................
 

1.6 fIl'11).1L".).I1~\\~ri1.J~,,1.J~LitlU ...........................
 

2. pJ111." LLft~111lt1 

2.1 fIl'11).1Qnlitl.:l'll 'Cl.:lpJ111."(;11).1Ldtl".1 ......................
 

2.2 fIl'11).1Qn~tl.:l'll'Cl.:l111~1~tf................................ ....
 

2.3 fIl'11).1\\tl"fIlfttJ.:I~~1.:1pJI11."ri1.J~11.Jm1tl.........
 

... ...	 .. 
"~"1.JfIl'11).1f1l" L".U 1\.t).l1m".'J 

4 51 2 3 

............
........ .... ..... .... 

.... .... ............
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1::"Ufll 'J1 ~'U'lLm.l 1UJ'l!JL"'J 

...l .I 1.1 ..
L1t'l-3\'1'lt:: 1::UJ'U 

1 

3. L'J ft11'Un11U1Lft'Utl 

o ... .I' 13.1 f'l'J1~ L\.!~1::ft ~"Btl~L'Jft1'U1 Lft'UtlnU L'Utl\.!1 'Wl1Yt .... .... 
o 0,;:.1' ....3.2 fll'J1~L"~1::ft~"BtNL'Jft1'U1Lft'Utl UL'Utl""fll"U1nJ"!J 

..J to .-I0

3.3 fll'J1~L\.!~'l::ft ~"Btl~L 'Jft1\'1'U1 Lft'Utl\'l-3 L1t'l-3 ...............
 .... 

2 

.... 
.... 

.... 

4 53 
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.... ..... .... ...........
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..iit-311tl "t1 ..~ 1::UJ'U 
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............ ./ ./ .. 
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UYI L1tJUrltl)J\;'J LlJ1tl~Yi1urhft..:JtJ1::LijUtl~d )j f1JtWl1~tlU'U1:.rU'"ttJ71lyh Lrl1tl..:J'\4)J1tl 

j fl..:Jt u'Iltl.rutlm::.rUflJCWl1~ L?4tl..:J'Iltl..:J L;ltl'J 1J11)Jrl'J 1)J~ l'l Ll'U'IItl..:JYi1U 

1. '\4)J1tlO..:J 1::.rUrl'l1)J~l'lLl'UL~tl'JriUatl~1"'J~m1tlfutJt..:J 

2. '\4)J1tlO..:J 1::.rUrl'l1)J~l'lLl'UL~tJt;JriUatl~1~rl'J1)J~nlftN{l'lL'iI'IlL41tlL'\4)J1::~tltf 

3. '\4)J1tlO..:J 1::.rUrl'l1)J~l'lLl'UL~tl'JriUatl~1)jrl'J1)JQnM..:J{l'lL'ilU'\41tlL'\4)J1::ft)JtJ1Unfl1..:J 

4. '\4)J1tlO..:J 1:.rUrl'l1)J~l'lLl'UL~tl'JnUatl~1)jrl'J1)J~nlftl..:Jfl'lL'ilU'\41tlL'\4)J1::ft)J;l 

5. '\4)J1tlO..:J 1::.rUrl'l1)J~l'lLl'UL7ttl'JriUatl~1)jrl'J1)JQnlftl~{l'lL'ilU'\41tlL'\4)J1::ft)J;l)J1n 

1 2 3 4 5 

..r • _ .. 
1. LUtl'\41 LLfl::m1l'l1 LUUb1tl..:J 

..r... l' IT ~-I1.1 LUtl'\41)Jrl'J1)Jfitll'lrll'ltl..:J U'l'l~..:J'\4)J1tlL'D..:J~'llJ1nn)J .. 

1.2 rl'J1)J{l'lL'ilU~n;rtl..:J'IItl..:JL~tl'\41 .. 

1.3 rl'J1)JL'\4)J1::ftJ.ltUzt!LLUULLfl::ii'tim"hLftUtl .. 

2. 1l1~ 

2.1 f1JtWl1~'IItl..:Jll1~ . 

2.2 rl'J1)JL'\4)J1::ft)..JlItl..:Jll1~tum,.itlfl'J1)J'\4)J1tl . 

2.3 rl'J1)Jft)Jri'Uti1::::'\4~1..:J1l1~riULfttl~U11tl1tl .. 

2.4 rl'J1)JL'\4)J1::ft)..JlItl..:JLYlrlUrlftf1..:J1l1~tUUYI~U .. 

2.5 rl'J1)JL'\4)J1::ftJJlItl..:J..:J1Ulhun11~~n .. 
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1 2 3 4 5 

3. Lft!NIL1ft~1l1~1 

3.1 f1'J1tlL\UI1~tn.J't'l.nfttl~'U'1!J1t1 . 

3.2 fIl'J1tl;"'L"U't'l~Lfttl~'U'11tJ1t1 '" . 

3.3 fIl'J1tlQnrA't'l~'f1~m,1"1l1~ 

4. L'Jft1 

• x..r4.1 fll'J1tlL\UJ1~tUJlIt'l~L'Jft1m'1U1Lt'Utlfl'ULUt'l\41 

lU1l1" .. 
• x..r4.2 fll'J1tlL\4tl1:t'tl't'l~L'lft1m'1U1Lt'Ut'lfl'ULUt'l\41 

;i1'U'11tJ1t1 . 

• t ..4.3 fiI'J1tlL\4tl1~t')JlItl~L'Jft1m'1U1Lt'UtlYl~L1t'l~ . 

fll'J1tl~"'Li4U~~~U 1 . 

.............................................................................................................................
 

ft~'t'l ~tl'l:L5ju 

( ) 

............ ./ ./ ..
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mnJ~Uj"'U'I'l1~~f1L"Ulit1nm1"tl1JLLtJtJ~tltJCl1~ lit1niL~!l'l'1CUA"UJ\41'hLtitJ,tl.:l;tl . . 
~1Cl1~ LLl'lft::ftl LLft'J\41 ~ fl1'J~'tl.:lri1L 'tlfltJ'tl.:l LLtJtJ~tl1JCl1~';.:IttitJ LLft'l LLtlft "'l1~\4~1EJ'tl.:l 

I ... ... r 1..1 ... ... LJ 
~ft1')~"1LtftEJ L"tl\41 LnN"Pl '"11 LtfttJ'tl.:ltJ" L1!JUflltl~"'l L"tlTD'ltJ~tlU 

'lum1LLtlftfll'l1~\4~1tJ'tl.:lri1LtiEJ,tl.:ln11"tl1JLLtJtJ~tltJCl1~"1m'l.:l'tl.:lri1LtitJ"'l1~ 

~"L"U'tl.:l~L~!l'l'1ru"1~LLU'l"1.:1'tl.:lLtJ~" ( Best) ".:Itt ri1LtiEJPl'.:ILLIi 

4.50 - 5.00 \4~1EJa.:l iL~EJ'l'1rujjfll'l1~Li4u11;tl~1Cl1~,rUtl~'lULnCl.l"Pl~~1n 

3.50 - 4.49 \4~1tJa.:l ~L~tJ'l'1CUjjfll'J1~L"U~1;tl,hCl1~,rUtl~'lULnCl.l"Pl;l 

2.50 - 3.49 \4~1EJa-3 ~L~!l'l'1rui1fil'l1~Li4U~1;tl~1Cl1~,rUtl,,1ULnCl.l"Pl'~ 

1.50 - 2.49 \4~1tJti.:l ~L~!l'l'1rujjfll'l1~L"U~1;tl~1Cl1~,rUtlVLULnN~fIl'lnJftJtlt.:l 
, . 

1.00 - 1.49 \4~1tJti.:l iL;l!l'l'1rujj"'l1~L"u11;tl~1m~UUtl~'lULnCl.l"Pl'fW\A' 
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"'.. I - ..
~1Jt::;U.JUL1!J.:J"1t1 

Yl' ~tl x 
1 234 

1. Li1fllt1~fi::;mt;;1LiluLnl.:J 

1.1 L~fllt1i1f1l'l1t1~'8"fIlftfl.:JrilJ'l'l*lttl1!JL;.:J"'l~nm.J 5 4 4.5 

1.2 fIl'l1t1~mA·fl.:J'IItl.:JL~fllt1...... 4 4 4.0 
"'I. .....r •J:

1.3 fIl'l1t1~n"fl.:J Ltm11fi1l'llJLUfl~1"1U'11U"flU . 4 3 3.5 

" .r .1.4 fll'l1t1ftfl"fIlfitl..:J'IIfl.:JLUfllt1~"ft::;"flU . 4 4 4.0 

1.5 fll'l1t1;"L'ULUn1ttlfi1J1!JL~fllt1 . 4 4 4.0 

1.6 fIl'l1t1L~t11::;lUJrilJ~ilJ~L1tJU .. 5 5 5.0 

2. ztJ1I1"Ll.ft::;1I1W1 

.r 
2.1 fIl'l1t1~n~fl.:J'IItl~ztJ1I1""1t1LUfl~1 . 5 4 4.5 

2.2 fIl'l1t1~n~tl.:J'IItl~1I1W1~L .. 3 4 3.5 

2.3 fIl'l1t1ftfl"fIlflfl.,,1:::lt~1.:JztJ1I1"ri1Jft1lJmJ1tJ .. 4 4 4.0 

3. L'lft1LUm"hLftUtl 

• ....r 'I.
3.1 fll'l1t1L~JJ1::;fttl'lJfl.:JL'lfl1U1LftUtlnlJLUtl~1 LUlI1" ... 4 4 4.0 

• ....r. 
3.2 fIl'l1t1L~t11::;fttl'lJtl.:JL'lfl1U1LftUtlnlJLUfl~1f1l1lJt1!J1 4tJ 4 4.0 

..I. t ... 
3.3 fIl'l1t1L~t11::;fttl"JJfl.:JL'lft1Y1U·UftUflYl.:JLttl.:J .. 4 4 4.0 

x 4.16 4.0 4.08 

In''1tJL~PJ ~t11!ILft'll 1 ~fl ~fl~\J~L!1U U1tJ1'flftll lJ~1 

lt2J1tJLft'll 2 ~tl ~fl~U~L!1U U1tJlJtmlfl 1U;uYlf 
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;fl ~L'tJ'l''l'Utl~::Liiu 
I 

~flfll1 ;fl ~L;lfJ'l''l'Utl1::Liiu ~flfli1 

a.v.flU~ 1 fl'U~ 2 a.v. flU~ 1 fIlU~ 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 
... ... ,. ..I .,. ,.

en,....:!" 5 ~fln1l"UM1::,..fl'l1JJLlI!.I~"Nn~LL1J1J1I""fl1Jn1Jl'Plqtl1:"~" 

~ LL1J1J1I""fl1Jc4fl-.1n11n1ni1ufli1L'lfl1Li1tJ1 fl1ftLtlflf1lU1" 0.02 JJ.JJ. LLfl::'U1" 

0.001 n'l 'In;fl''Nl',,qtl1::''~ftn1~flU 



..
 
LLft"-3~flmnJr.:Lih~ ,"1";1f111)1~!J1n~1mtHI.L1J1J'VI"fttl1J ~-3mffi1'U";1~I)tlf~i1!Jf f111fl~Utlf!lU1" 0.02 ~'~' LLfl:llU11J1 0.001 \AI) 

~1.J t.!hyqJ1lJI; .f1Jil~ 1 Cl1111 71'1.1.J 4 il .fyil~ 1 l.1r.:·i1iln1~n~ 1/2549 

linftl ~ -ftQft jllWlllilU~ (30 til ) 

;1 2 3 • 5 6 7 8 9 10 11 12 13 ,. 15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 

1 10 lI",ft 
_.... 

1 0 1 0 0 0 1 , 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 1 13 

2 104 iv"n,wrf IjllllWon 0 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 , 0 0 0 0 1 1 0 0 0 1 0 0 1 12 

3 106 lI."ftftmtf'~'.'1I 0 0 1 0 0 , 0 0 0 0 0 0 0 0 1 , 1 0 0 1 1 0 0 0 0 0 0 0 0 0 7 

4 107 11""11 ~",,,.,IIlI~f 1 , 0 1 1 0 0 , 0 1 0 0 1 0 1 1 1 0 1 1 0 , 1 1 0 1 0 1 0 1 18 

5 'toe ·~"'Jm.)t"lf'!,," Ull,,\l,I" 0 0 . 1 1 , 0 0 1 . 0 0 . 0 1 1 . 0 0 0 0 , 1 1 , , 0 0 '7 

8 112 11."""ii'!, ,,""'.,{ 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 

7 113 111lnMM, \_~... 0 1 0 0 0 0 1 , 1 1 1 1 1 0 , 1 1 0 1 1 1 0 1 0 1 0 1 , 1 1 20 

6 114 ~1111lMtW ....a_ 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 

9 115 ~tlIlln btn..l\I 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 

10 116 'll1.dn#: u.:mm... 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 

11 ,17 'll"'IIiJ'l'll"~ 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 , 0 1 1 ,6 

12 116 V1l11ll\tIIlf ljl\ImII 0 1 0 0 0 1 0 0 0 0 0 0 0 , 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 13 

13 119 \I.'l!l'l'KC\lIlJ ....,IN 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 

14 120 \1.1•..". ni..Q"ft1U 0 1 1 0 0 0 0 0 1 0 0 1 0 1 0 1 , 0 0 0 1 0 0 0 0 0 1 1 1 1 12 

15 121 "",w'lll C\i1",toIa 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 , 0 1 10 

16 122 \l.1.hllll It!'tIIM 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 

17 123 V1!l.1IM'e """nllI 1 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 0 1 1 5 

16 12. \l.1l1l111o,{n#: .«. 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 I 1 1 1 6 

19 127 1I'l!l0'l1'lJ1 .to_01ft 0 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 

20126 II1ll1fllMtJ ll'lM4 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 

21 129 II1IllJO 04MtwlQft 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 7 

22130 \l.1!IIl1j1lIl 'lI1tv.'rJlII 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 

.. _I...·· .... , £4 f £.... 1 ~ 
",,,~t1 6 I.LftlJl-3~flmrur.:~'U,"1f111f111)1~!J1n-31!Jlltl-3LL1J1J'VI"'fttl1J ~7fl-3m7fl1UfII1~I)tl7~U!J f111fl~L1tlTDU1" 0.02 ~.~.LLfl:llU1" 0.001 UI) ~ co 

'"
 



23 131 1l'\!JfI~'~ 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 

24 132 1l,lllI'1llj'1l\1f IM"'l" 0 0 1 0 1 0 0 1 1 , 1 0 0 0 , 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1 12 

25 133 iIl"lflMllf ll'l~:>JInf 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 

26134 1l'lfJ'l1llml'!! '1M.,., 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 

I'llHl:llllll>'lllftl ( 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 

"'Il'l'Ul.,M"lfl ( 0.2 - 0.9 ) 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 

.... _I'" I I ... If£''' f "'.1 r ~ 
Il,'TN" 6 LU'''..:I~~n1ru''::UJ'U'''1fl11fl1'J1),JtI1n-.:mJlI!l..:llL1J1J'Yl"ft!l1J L1!l..:ln11!l1'UflI1L'J!l7L'UtI 1'l1~Lu!lnl'U1" 0.02 ~.),J.LL~::1I'U1" 0.001 'U'J 

... ,J! ...I .... I I 

"1it17N1'D!lft!l1J'Yl),J1'l1 1'l';l1'-l!.l1n..:J1t1 = 0.2 - 0.8 

\n./1m",~ 'll!l..:lI'l::lL'U'U 0 = Yi1~" 

•'ll!l..:lI'l::LL'U'U = 'Yl1~n
 

,PI" ,.bfllTI~!.I1n41t1 P = R/N
 
..I ••R = 1il1'U'J'UflI'U'Yl'Yl1~ n .. 

N = ~1'U'J'UflI'Uti..:l"'),J" = 26 flI'U ~ 
CD 



L.Lfl"~~tm1nl1~Lij'\.l '\.41f1i1t11~11il~1L.L'\.ln'!lf)~L.LtJtJ'rl"'flf)tJ ~f)~m1ti1'\.l"1L':lf)fLU!Jf '1 0.02 J.Ut L.Lfl~ 0.001 ~':l 

1~iKtJ1.J7qjqj1.i1 ':lPl.tJ.4 i1 i~i1~ 1 1tltJtln~ fl1'!11i'5f1l':lnmJ~"fl1'\.4m1tl1:~1i1n11~n1;11 / 2549 l3tJ~fII~L.L'\.l'\.l1il1m.l1n'ltl\.(f)!J 
, nl'ft .e  ft~. 

\~..~.It\In'Hl!fI 

t8ml.iluil (3O til ) 

ti 
li'l 
i!1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 26 26 30 

1 113 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 \I'lfll/1 ~""n:M~f 

""'-ftNlU1bnamMI 

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 I 0 1 16 

3 106 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 0 0 17 

4 117 \Ilflal','jIll ~...m 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 16 

5 13 1l1tmIifft' \I1'1l:Vu1f 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 

6 114 \IlfleH...r ftolllft1l 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 

7 103 \I1flm.. ~"""'. 

111116=\I~ 

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 

6 116 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 \I,ee".,.,{ IjllW\len 0 0 0 1 0 1 1 0 1 1 , 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 12 

10 119 \I,e~"'l\IlV ~..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 

11 120 ,."...,.. nhQ,",1\J 

~.ll1fl4,.". 

0 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 

12 122 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 , 12 

13 128 \I'lIJII'\IM!l "' 1 0 1 1 0 , 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 

14 132 \I'IlIl1O(A\lf IM:~ 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 , 0 1 1 12 

15 121 \I1flW" 1II,,,,t.. 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 

18 127 \Ilflncpt!J1 t2etlft:1l1O 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 It\tiO,.... ,,;fqj,= 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 .............1Ilf~ ..~. 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 ...ft.....~6'~m1."'I1\1 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 .....11'Ii\on MII'l.of 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 

21 115 Ulllm;at1 t~'II'l\I 

'>lMIoN'QI''II1fUJQ 

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 

22129 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 I 0 0 1 7 . 
"'''~'1 7 L.Lfl"~~flmnl~Lij'\.l '\.41"1t11'\.l11il~1L.L'\.ln'!l~L.LtJtJ""ftf)tJ Gtl~n11ti1'\.lfli1L':lf)fLu!Jf '1 0.02 J.Ul. L.Lft~ 0.001 \I':l 0'1 o 



1::iKtJtI1CYCY1'i: ~jl\.tJ.4 tI {1J.t1~ 1 7fltJtlnJi t\1'!11~jl\~nn2.l~"t\1~n11 tl1::"'1t1n11"n~ 1 /2549 ~~::~1J.1J.~1n2.l1n\tlu~u 

inl'tl " • ft'll' <jD"UD1l~ (30 til ) 

~ 
~ 

~ 
~1 2 3 • 5 6 7 6 9 10 " 12 13 I. 15 16 17 150 19 20 21 22 23 2. 25 26 27 26 29 30 

23 12. i'naSwl'J .«. 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 I , 1 1 6 

2. 123 ~tt 'IIemNI 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 I I 5 

25 1~ IlwllIIe1l'o \1IIJ<'" 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 I 0 0 5 

26 116 1l1al\l,~'n"Il~ 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 , 0 1 0 0 0 • 

... _I...··· , f ..l.oil. £ .. .:1'1'"'''' 7 ~t\IMc.lim1ru1::UJ1J. ~1J1l1~11J.1~~1~1J.n'll~~~tJtJ·M't\~tJ L7fl~n17fl11J.JIl1L'l~'1L1J.tl '1 0.02 2.1.2.1. ~~:: 0.001 1J.'l (I'I~) 

.......
 01 



LLfll'l.:l\11,ht11U1tij;1LLUmlt:l>1LLUU""flt1U LW.:Itb~·UfIl~LLUU tij1n~l1n'h.l\11~t:ltl n~'-l~fIl::LLUU~.:I 

r.:iutI1CUC\J1'11 'JPI.U.4 n iun~ 1 ffiUtJn~ fl1'1~P1'JnmJ~'1t'l1\1m1 tJ1::;1nm1ftnti11 /2549 

Ii ... ••• ft'l" tDWlIIDuiI (30 tD ) 

~ 

~ 
20 

, 3 4 5 6 7 B 9 1a .. ~2 ~ 3 '4 " " 
17 1l' ,0 20 ~1 22 J~ 2' 25 26 27 28 29 30 

1 113 v,1Mlt4'fI \1ll1L~'" 0 1 0 0 0 0 1 , 1 , 1 1 1 0 1 , , 0 1 1 1 0 1 0 1 0 1 , , 1 

2 '07 v'1fllj1 ~N,nT1I.~f , , 0 1 1 0 0 1 0 , 0 0 1 0 , , 1 0 1 1 0 , 1 , 0 1 0 1 0 , '8 

'73 '08 i"OI'1lSIIIml 1UHIl'lll 0 0 1 , , , 0 0 , 1 0 0 , 1 0 1 , , , 0 0 0 0 , , , , , 0 0 

( 117 U'1llal'fllll _.m 0 0 , , , , 0 0 0 0 1 1 1 0 , 1 1 0 0 1 , , 0 0 0 0 1 0 I 1 '6 

5 '33 Wmu1'1lt v,...'"1IItII' 0 0 , , , 0 0 0 0 0 0 0 0 , 1 0 0 , 0 0 , , , 0 1 , , 1 , , 15 

6 11( V,,,"*lN1l" tlNllIhI 0 , , 0 0 , , , 0 0 , 0 0 , 0 0 0 0 1 1 0 0 0 , 0 , , 0 , , ,( 

7 '03 v,'" "...... , 0 , 0 0 0 , , 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 , 1 '3 

13 

'2 

138 

6 116 i"'lIItIi\nli 11111"= 0 , 0 0 0 , 0 0 0 0 0 0 0 , 1 0 0 , , 0 , , , 1 1 1 1 0 0 0 

9 '0( ~'Il1I'I1Mf ~lNWIln 0 0 1 0 , 0 0 1 , 1 1 0 0 0 1 0 0 1 0 0 0 0 0 , 0 0 , 0 1 1 

7':I)J~::14WM!Jffl(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 

~1"~~ 8 LLfl".:I\11f1l1t:l1U1tijtij1LLUn't:l.:lLLUU~"flt:lU LW.:Ifl1iufIl::LLUU tij1n'-l1n'h.l\11~t:ltl n~'-l'l~fIl::LLUU~.:I 

~ 



~ft~~~1~1~1U1,41~un,~~~uu~~a~u ~~fl1Ku~:~uu '1n~1n'~~1U~~ nq~~~:~UU~1 

7:iutrnuCU1Pi7 'JPI.U.4 tI iutI~ 1fflU~n~ ft1'1~fIl'Jnmf2"ft1~n17 ~7:41t1n17~nti11 /2549 

~ "'" .. -.'l" til"'••D1IfI (30tll) 

~1 2 3 4 5 6 7 6 9 10 11 12 13 1. 15 16 17 16 19 20 21 22 23 24 25 2B 27 2B 29 30 

16 131 Il1ll11NNr ~"l" 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 

19 106 "j\.ft","'MfI~II'1\1 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 .....*""-,, 0 0 I 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 ~-, twIt~'l1 0 0 1 0 0 0 0 0 0 , 0 0 1 0 1 0 I 0 0 0 0 0 0 0 0 0 0 , 0 1 7 

22 129 ~ .,.Mlwlon 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 I 0 0 0 0 0 0 1 0 0 1 7 

23 124 ~n#: ••~ 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 

24 123 ~ ....,.. 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 

25 134 ~'bIaI•.,.. 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 0 1 1 5 

2B 116 1l1flllIUI'n#:~ 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 • 
7'1)Jl'I::U.W71tJftl(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.. 
Wl'I'M" 9 ~a"'~~1~1~1U1"1~Un'!l~~\Luu~",a~u ~~fl1iu~:~uu '1n~1n'~~1U~~ nq~~~:~UurA1 

~ 

E: 



~~~~~ft~1~1~1~;1~~n~~~~uu~~~~u 

1::iumcyq",,1 ~".U.4 tJ i~tJ~ 1 ffiUtJn~ ~1~1~,,'m1ffi~"~1'~m11 tJ1::;1tJm1~mt11/2549 
11tJn17 'iimll.oufl (30 to ) 

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

M"l"'::LLUU11tJ4!t1(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 

M"ll'l::LLW11tJftl(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 

,hthu1"I~1LLUn (D) 0.2 0.2 0.2 0.2 0.4 0.2 0.2 0.6 0.2 02 0.6 0.2 0.2 0.2 0.3 0.2 02 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 

aI l 0 0 

W1"~" 10 ~~~~ftI'l1m~1~~1~~n'll~~~uu~,,~~u 

om f1i1~1~1~;1~~n = RU - RL
 

N/2
 

~. .r ~.I;;~11ru1f~~~u~)j ,h~1~1~"'1~~n "~~,, 0.2 ~~~U 

... I;', .r ~.I~ttJ ~UU~,,~~uil\fl~m1~~tJVJnf~ )J1'l1,,~LLPI 0.2 ~~~U 

~ 



.. I'" .:, .., t. r,4 f ~ 
" ..."~,, 11 LLflIM\4'fll'fll'1'~L'fl~\.I"IIfl~LL'l.n..JYI'lflfltl L1fl~m1fl'\.Ifll'L'1fl7L\.I!J "1 0.02 ~.~. LLft~ 0.001 \.1'1 

,.::itlmruru"i;' '11\.'1.1.4 n f\.ln~ 1 1fltll.Jn~ fl'''II'~jIf'1n''nJ~1Jlfl'\4m,.l.J,.~~,nm"Anti1 1 /2549 

K i 
fM 1e - ftQft 'lim••mriI (30 'liD ) 

~ 
lil 
~ , 
.~ 

;;I 
~ )( 

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 26 27 26 29 30 

1 10 II'~ ......... 1 0 1 0 0 0 1 1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 , 0 1 0 1 , '3 '89 

2 104 tntl'fri'Uu'I1 4r,'U"....fln a 0 0 1 0 1 ; 0 1 I ; C C C 1 J 1 0 C 0 C 1 1 a 0 0 1 0 C 1 12 144 

3 Ill! !uUft1W'''''''-'1I 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 1 49 

4 101 ~""4! fl'II'M1Ihf 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 , 0 1 18 324 

5 101 ~,..""""" IlIlNlft 0 0 1 1 1 1 0 0 1 1 0 0 1 1 0 I 1 1 1 0 0 0 0 1 1 1 1 1 0 0 11 289 

6 11 II.ft."'*n ...."..{ 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 1 49 

7 113 II'l!l1I<M'J \..m~ 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 , 20 400 

9 "4 ~""HtW -a..... 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 14 196 

9 115 1I1!lf1W'l tMl!ocll 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 1 49 

10 116 ~,~1lr.llu- 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 '6 

11 11 lI1'a1'.flIIl~ 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 '6 256 

12 lIe ~nmll'»l"" 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 '69 

13 119 1I'lfl'l'11"1ulv ....,IN 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 , 12 144 

14 120 ~~1IJ 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 '2 '44 

15 121 ~~.. liI''''t1II 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 Il"lri,..ft til..,.."., 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 '44 

~ 

01 
01 



17 123 1u'lfltl1'rltl .....". 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 

18 12~ 1u,..1tl~'" .;(~ 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 I I 1 6 38 

19 12 ~"lOql;{)' l%lllIlI:tl1fI 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 10 100 

20 126 \I,.I1IM. llIm... 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 1« 

21 129 \I,!UJll 'NMII/II,Ql' 

'1l1lv~1""II1fJ01l"lI 

0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 7 ~9 

22130 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 I 0 0 I 9 81 

23 131 1l'1tlNll\\lI~.''l'' 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 81 

24 132 \lWI1'lllj\f11f ....."Q. 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 1« 

25 133 \I1b!1Ulm \I",:lI'II1f 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 I 1 1 15 225 

281~ \I1".....M \181"''' 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 

M2.Jl1tJ;tl 

P 
q 

pq 

6 7 16 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 0.26 0.69 o.~ 0.28 0.38 0.23 0.23 0.38 0.38 0.3 0.19 0.26 O.~ 0.53 0.~6 0.53 O.~ 0.23 O.~ 0.28 0.23 0.38 0.23 0.23 0.23 0.73 0.~2 0.38 0.89 

0.77 0.7~ 0.31 0.54 0.7~ 0.62 0.77 0.77 0.62 0.62 0.7 0.61 0.7~ 0.86 0.~7 0.54 0.~7 0.86 0.77 0.86 0.7~ 0.77 0.62 0.77 0.77 0.77 0.27 0.58 0.62 0.31 

0.17 0.19 0.21 0.24 0.19 0.23 0.17 0.17 0.23 0.23 0.21 0.16 0.19 0.22 0.2~ 0.2~ O~ 0.22 0.17 0.22 0.19 0.17 0.23 0.17 0.17 0.17 0.19 0.2~ 0.23 0.21 6.1 

.. ...,j ~ .., I £"" f  (' )
"'"~,, 11 L1.ftIM"1f1l1M12.JL'Dtl2.JU'JIfl~L1.UUll"fttlU L1tl~n11f)1UfIl1LI)tl7LUtJ "10.02 2.J.2.J. L1.flZ 0.001 UI) "tl ~ 
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"..n,~,j'U1a&Wl,j'''1'J,I b;-ajU'I-a4LL\I\I""tI-a\l 
~..'ln1fi'i1\'\ri1L'JflfLi1t1f "1 0.02 J,UJ. LLfl:: 0.001 ~'J 

~ P q = 6.1 ~ X = 284. ~ X 2 = 3.552I 

= 26 x 3.552 - (284 ) 2 

26 x 26 

= 17.30 

..-In I; pqrtt = n [ ]52n-1 t 

... ... 
U./fl rtt IIltl fIl'J1J.1L~tl~\,\'tNLLlJlJV1"~tllJ,r..'lllUlJ 

N ~tl ~1\'\'J\'\ftl,tl..'l~1fl..'l~tl~" 

p ~tl l"ft'J\,\'tl..'l~~1UAl\'\ftl~rt..'l1 J\'\~tli"ft'J\,\'tl..'lfll\'\~1QnnlJfIl\'\ 
" 

'i..'l~J.I" 

-4 ..r..J. ".I 0 ... "I. 11'" ......
fltl tt"11'J\,\'tl..'l~V1V11~" ~\'\"Dtl~\'\..'l1 ~7tl fIItl 1 - P 
... ... ..... 
Pltl fIl::LL\'\\'\fIl'J1J.1 LLtlnl1fJ\,\'tl..'l LfIl7tl..'lJ.ltl';..'lllUlJ 

LLV1\,\ri1 r tt 

= 

30 

30 - 1 = 0.67 
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...... ..1'111"1. tI 2'" ..... LJ Ii' 'Ik ( ....

ftttPlYl~"J1 ~1.lmm1 'j':::ltYltill1Y4'tl-3UYlL:tI'WIltl~Y4'lLIltlru'lfJfttl1.l L"fJ ~"JI'fl1 Lft1'lNfJ. 

2528: 295) 

1:£ 
N	 N 

E = x100	 ___ x100 
1 

A	 B 

uitl E 1 ~tl tJ r.:ftYltill1Y4'tl-3UUUYl"fttlu1',,~fttf~~Y1f1:::l'~1-3L1tJ1.l~"Ltl1.l~fJft::: 

E 2 ~tl tJ1:::ftYltill1Y4'tl-3UUUYI"fttlu1'''~fttf~~Y1i'''tr-3L1tJ1.l~''Ltl1.l~fJft::: 
.. ... ..r. ~ ," ..I/:.. • 11.1'
Pltl	 f1 :::U1.l1.l1'l~'tl-3 UUUYI"fttlU'1" ~ ftlt~~Y1ti1:::"''l1-3 L1!J1.lYl~ L:tI1.lYl1 LP'l 

.. ... ..r. ~ ... ~_ . ..I ..~_. 0 11.1' 
Pltl IPI:::U1.l1.l1'1~,tl-3 UUUYI "fttlU'1" ~ftlt~~Y1ti"'ft-3Lro1.lYl~ Lro1.lYl1 LP'l 

.. • K. ..r. ~ ,"A	 Pltl f1:::U1.l1.lLPl~'tl-3UUUYI"fttl1J'~,,~ftlt~~Y1ti1:::l''l1-3L:tI1.l 

.. • K. ..r. ~., ..B Pltl f1:::U1.l1.lLfl~'tl-3UUUYI"fttlU,~,,~ftlt~~Y1fi"'ft-3~fJ1.l 
... 

N ~tl 911.l'l1.l~L1tJ1.li-3"'~" 

~Lrttl-3411nf1.lfltl1.ln1~{fJ rfi{fJUj~';1UUUYI"fttlu1',,~fttf~~Y1im4~1-3~1.l 4I-3Uj 
... 

ft1~11tttf'fl1';-3nfi1'l'IiL1.ln1m1t11::ftYltill1Y4'tl-3UYlLm1.lPltl~i;'lLfltlfo1 ';-3U1.lQii{fJ4I-3,tltf 

'Pl1t",2.i ~tl 
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11 

L4 ~, ti, 2551 

2528: 284) 

tJ1~ftYliI11" ., = M 2 - M 1 + M 2 M 1 

P - M 1 P 
.I , ... 

M 1 ~ft'tl.:JfIl~UUUL'tlft!J"'1nn1~tllJntl\.ln11LWU (Pre - tese ) 

.I ..... 
M 2 = ~ft'tl.:JfIl~UUUL'tlft!J"'1nn1~tllJ14ft.:Jn11LWU ( Post - test ) 

P =	 fIl~uuUL,;j1J,tl.:JftlYl,,~tllJ 

, x. .J. .I" J( ~ ... " it .I ".1'''' II

"."ltl.:JtJ'ln"t;lUYI Lrl"'1n~'l1U "'~).IfIl11~14t;l1.:J 0 - 2 ~11f1l1Y1141tltln).l1I'l).lfll1).11n 
... 

n~1 1 5tl~1 lJYlLWUfIltl).lfjt;lL'ltlfU'U'tlLnCUorl).l1'l131U 

UYlu,.h	 M 1 12.12
 

M2 = 25.59
 

P = 30
 

= 25.59 - 12.12 + 25.59 - 12.12 

30 - 12.12 30 

= 0.753 + 0.449 

= 1.202 

... ., r'" f,.h~l~ = 1.202 ~.:J,rUlJYlLWUfIltl).l;;t;lL'ltlf;t;l!J~tlU L1tl.:Jn11tl1UfIl1Lt;ltl1LU!J ., 
... 

0.02 ).1.).1. Uft~ 0.001 ilt;l lA'Lncuorl).l1'l131U 90 I 90 
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'11 

Uft".m1nJ"fttl1JU!I~1"cut"!Itl1ff!lm,.u"nU".:I'tHliI (t - test ) 

ch.:ln1fti1ufi1L')tlfLil!1f'10.02 ).UJ. Ut'l: 0.001 ~') 

~ ~fJ - ftfJt'l e.lt'lmnJ"t'lfJ.:I 30 rt:UUU e.lt'l.i1.:1 ( e.lt'l.i1.:1 ) 

ritlU (X) \4fl.:l (Y ) (Y- X) = 0 o !Inrhfl.:l2 

1 U1.:1ft1')UUYltl'U Ln"UfJn 8 27 19 361 

2 U1!1rU37i" t!,ft.:l 12 25 13 169 

3 U1!1;;f111t'l Y1:t'l:tl'u 9 22 13 169 

4 U1.:1ft1')')1tW 
... ... 

8 25 17 289L.:IUfI 

5 U1.:1ft1')LnftW ... a .. 15 27 12 144LU!I)Jn 'N11 

6 U1!17i'1qj 
... .. 

9 27 18 324Ln'J""Ufi 

7 U1!1\;'II!1 
0

19 23 4 16)J1um 

8 U1.:1ft1')lifll~11 flYlfi1"".:Iff 14 28 14 196 

9 U1.:1ft1')t!riqjqj1 WJU')t'l 13 29 16 256 

10 U1!1ft)J Lii!l"~ ';U.:I1U 8 25 17 289 

11 U1.:1ft1')!~)J1 fimJ"" 14 26 12 144 

12 U1!1fiU1n,. {)J",,')1UU,) 16 28 12 144 

13 U1!1fJnCl"t'l i)J'tlt'lfJ.:I 9 20 11 121 

14 U1.:1ft1')t!f11f~U U'))J~~)J 12 24 12 144 

15 U1fJt!nnn" un')UfJ!I 11 27 16 256 

16 U1!1LfJnn'i LU~NfJ!I 15 26 11 121 

17 U1!1ti'!lm.:lff f!')nnUflfll 14 26 12 144 

1'))J 206 435 229 3287 

fi1L1l;!1 12.12 25.59 
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~ 0 = 229 I ~ 0 
2 = 3287 N = 17 fIIUI 

2:0 

t =IN 2: 02 
- ( 2: 0)2 

N - 1 

u1tl D ~tl fII'l12JuPln~h~1Itl~fII::UUUUP\fl::~ 

N ~tl -t1U'lU (fIIU) 

UYlu,h 229 

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

17 - 1 

= 229 

14.66 

= 15.62 

"'1nPl111~ t ~~j'j df = 16 r.:itJfII'l12JL~tlJU 0.05 j'j,h 2.120 ~~~tl~1Li1U'" 

'l-tfln LLfi,h t ~~1U'lN'~ =15.62 t~n~1''''l-tfln utlfl~1~flmn1"fttltJ 2 fIIj~uPlnP\1-1riu 
.,.j '1k ~ ... .... k .... ... L.I ... • 'f.... f
L1Itl LPI 95 % UUflltl m1L1tlUl'I'ltJtJYlL1tlUflltl2J'Yf'lLPltlTll'lfJfttlU L7'fl~m7'fl1UfII1L'ltl LUtJ 

"10.02 2.1.2.1. Ufl:: 0.001 iiI) ~~Uj'jfll'l12JfL~2JfU"'1-1L~tl'lA' 95 % 
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'11 

LLUU"II'l.tJU 

L'h4mf'i""""L~tJfLU8; 1ll1iLtJtJft"111'l 0.02 JUt LL.n"111'l 0.001 ;f~ 

ztlfI...I 1. 

2
 
40 50
 
I l' ! : I I I I I I Iii j 1

~" I u I I I I l r 
j , : , , 

'1.1111 0.02 JUJ. fhu,hVi' JUJ. 

'1.1'11 0.001 ~'1 fhu,h\~ ~'1 
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..
 
u.UU"~fttlUm1thUfli1 L'JtlfL\1!Jf"'1iLtJtlfDU'1~ 0.02 2JJJ. u.~::,u'1~ 0.001 U'J 

••.•. J 

~3 () 4. f) "; ( ) 

i 1 
j .: I' 
! i ., r I 
. I I : 'I'. I 

III i
,

I I ; l I: I 

,u'1~ 0.022.1.2.1. ti'lurhVi' '" 2.1.2.1. 

.. .. 
'U'111'1 0.001 U'J ti'lurh'A' U'J 
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.. 
LLUtJYlllt\fltJn1nhuPl1 L'lflfLi'ltJfrl1iLtJflnU111 0.02 JUJ. LLft:'U111 0.001 il'l 

"'"j
<0-, 

~, () 

. , , 

. 1 1.:' ~ , 

ffl~ 5 . ( ~1nitJ~ 3) '1.1111 0.02 t1.t1. thurhliK t1.t1. 

;fl~ 6 . ( ~1nitJ~ 3) '1.1111 0.001 ~'J thurhliK ~'l 
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.. 
~1J1J'YI,.t\tl1Jn1rthu,h ~')tlf~\1!Jffll'ft~tltlfDU'''' 0.02 ~UJ. ~fl:1lU'''' 0.001 \1'1 

1 
o 10 20 30 

II! 11111J.... I.. I .. IILllll,IIIIIII~11 t.1 \lll 
I j . 'I \ ! I I ! ! I : ! I I III \ I I ! I il 

',';:Iili'" ill'l'l 
o -: '2 .3 4 5 

li£t 

I ii: ! i i 'I' 
I ,,\ .... 

40 

• 

50 t I 

'u,,. 0.02 ~UJ. 

..
,U,'" 0.001;1'1 

thUfli1l~ 

!hUfli1lft' 

~.~. 

.. 
;1'1 
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ill 

..
 
Ll.1J1J,,"tfttltJn11thurh L~tlfLi1tJfll1flL1.Jtlf!JU1"t 0.02 ~JJ. Ll.fl::'U1"t 0.001 il~ 

")~' ~"',:~.i.! __ ': <'; .;: :";,-,c;.~_~::~+~-'" ):i; 
~ 1~;~'~:/>{": 0"", ,,;,,/,,_,:<,7'';~~;-;'~ 

::-:F-:~i?,~<;~;~~ ~~"_-~gh?:: "'·;0-;~~::i;;,{=>;:;';·,t~g·;i_.; 
:~5;:!I~'t~:i,:;~,:::::'l0""·':ti/i.*,<t~~'~_;~,,:,>\.,ng2'.::_" 

'c~<)0:'itif~~£i: :t":::s.~i~~<.~~:~0(~~~:':~i~'{;-:' 

2
 
20 30 40 50
 

II I II Li U IIIII l Ul l.I i I ! LJ i li 11:
 
I I\II I \ \ I i I \ I I 1/ i ! ~\ \ II ' . ',: '
'i
! !', Ii, I I I :' ,1 , .'
 

3 4 5 6 t' ..
 

'U1,. 0.02 ~.~. fi1ufli11Ji' ~.~. 

..lI 

""1" 0.001 ~n U ~I I
ftlfJ 10 . ( ~1npJ" 5 ) .... VI .. , tl1UII1 Lrl U'l 
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''II 

.. 
LLtltl"l'lfttltln17thUfl1 LI)tlfLUtlffll1ftLtJtlnU1l'l 0.02 lUJ. LLfi::'IU1l'l 0.001 UI) 

60 

k .I .I 
'1Itl" 11 .( 't,npJfI 6 ) 'IU'l'l 0.021UJ. 

I ,,,!,
tl1UfII1 LJ'I lUt 

k .I .I 
'1Itlfl 12 . ( 't1npJ" 6 ) 'IU111 

.. 
-

0.001 UI) 
I '~k 

tl1UfII1 LJ'I 
.. _ 

UI) 
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.. 
LLiJiJYI""tliJm7ti1uI'i1 L/)tlfLU!Jfrt1ftLtltlnU1" 0.02 lUI. LLft~U1" 0.001 U/) 

1 
1 0 ·~O 30 40 

111111// , I,111111 J 11111.111 JII j i,I,1 i I 

\ 

il l ' ~:I\IIII\lllilli,IIII:;:";' 
" I' , , I I I 'I' 1 \ ' I , 

t'" :?:j.(~ 5 6 

I 

-~ 

2 
50 

I ,I 
It,. ! 

'U1" 0.02 lUI. thUfli1~ lUI. 

k..l ..l
'1JtlYl 14 . ( "'I1npJYI 7 ) 

.. 
...

'U1" 0.001 U/) 
I I 'I......

tl1Urt1"" 
.. ...

U/) 
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.. 
L4UUYI"'fttlUn11ti1l.lf11 L'JtlfLUEJffll'liLtltlnl.l'l'" 0.02 J.UI. L4fl:1ll.l'l'" 0.001 il'J 

~ ':..:'. 
1 2 

50 6010 20 30 40 

I I ' ; ,IJ I ILL.L.I.III.UJ 11.11 JI \1 tIl U I\.~' 1.1 1LI. I J 
111 ! IJ j lJ: j i i . ! 

. !~!I III lqlll II lll~!,~.i, iIi 1\ 

~ 

~, 1 2" ~', ~ I '5I' 
1

'" 

,\7 .. . 

I • II ...
'tl.l1'" 0.02 J.UI. tl1l.lfll1 Lf'I J.UI. 

.. ..J! ..I ..I
"UtlYi 16 . (,"nztjYl 8 ) 'tl.l1'" 0.001 il'J fhl.lA1l~ il'J 
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.. 
LLUUflIlfttlUn11thUfl1 L'1tlfLUtlffll1fhutlnU1f1 0.02 2-Ul. LLfl:1lU1f1 0.001 il'1 

2 
30 40 50 60 

,I.IIUiILII,I,IJlli,I,I,l,l,il,II,i,i:!" 
I I I I ; i I ! 1 ! ; .. I : i \ " ! I . ' 

L·' 

3 4 5 6 ~-

k ..I ..I
'1Itlfl 17 .( 1It1nit.!f1 9 ) 'U11l 0.02lUI. thu,h~ 2-uJ. 

k..l
'1Itlfl 18. 

..I
(1It1nzUfI 9 ) 'U11Pl 

.. ...
0.001 U'1 

• • ~ i' 
tl1UfIl1~" 

.. ...
U'1 
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.. 
LLtJtJ'YI~"tltJn1tti1Uroi1 L'1tlfLiltJffll1flLtltlnU1~ 0.02 tlJJ. LLft~U1~ 0.001 U'1 

I !, Ii!', U III, 1 i ,,:
 

.1 J i
2
 

40 eso 60
 

ttrmrtrlffHmiN\~'\l\~'J",I",,!I! 
4- 5 6 -, 8
 

I \ 

ftl~ 19 . ('1npJ~ 10) '!IU1'" 0.02 tI.tI. thu,h~ tI.tI. 

ftl~ 20. ('1npJ~ 10) '!IU1~ 0.001 n'1 thufli1l~ n'1 
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.. 
LLtltl"~"!ltlm,.!h\&rh L'l!lfLi1t1f'l1iLt.J!ln\&1~ 0.02 )oUl. LLft::'D\&1~ 0.001 il'l 

j Iii III 
, " ; ",- H ') , . 1.:\ '. I, ; \ • , ~ 

o 20 30 40 50 60 
. . I . • 

i 1 ! ! : 

III 1~1~,~ ill '11H111l11lill 1'11111111 \1 \1~\I\I\lilr ::,:I: 

• • '1.1' 
'D\&1~ 0.02 )oUl. fl1\&fIl1 LPl ~.~. 

f .I 22 ( 001.1 11 ) .: . . u .:fl" . "104"''' 'D\&1~ 0.001 \&'l !l1\&fIl1 LPl \&'l 
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'JU 

" L1.UUYI""'tlUm21i1ufh L':ltlfLU!lffll1ftLtltlf'llU1" 0.02 l.UJ. L1.fl::'IIU1" 0.001 il':l 

J! .I .I'JItlYl 23 . ( ~nnp.JYI 12 ) 'IIU1" 0.021.UJ. tl1U,hLA' 1.uJ. 

;tl~ 24. ("1np.J~ 12) 'IIU1" 0.001 Q':l tl1Ufli11.A' i1':l 
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.. 
LLUUYl"fttlU011thUth L'1tlfLi1fJf,l1ftu.ltlnU1" 0.02 J,UJ. LLft~U1" 0.001 U'1 

pJ~ 13 

.tl~ 25 . ('1npJ~ 13) 'DU1" 0.02 JU.J. ti1U"1~ JU.J. 

• tl~ 26. ('1npJ~ 13) 'DU1'" 0.001 U'1 ti1U"1~ U'1 
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.. 
LLUUYlfIlfttlUm1'tl1Ufl1 L'1tlfLUtJffll1fln.ltlnU1f1l 0.02 ~JJ. LLft::lIU1f1l 0.001 U'1 

2 
20 30 40 50 60 70 

j 1l .<t j 1' I J
i 

! ;: ,; .,
1111 JI ..i 1).:1 ,.l,I,lllh.:llrl,IIIIII'iIJ,L1,LUjlll,lllll ',.,111 1,1, 

I' 

: i ; I ! 
; : 1, / i ,f I II I I II I III f II 'Ii,\.i!1 1 
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