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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 cutting sheet metals, 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 

C#?' 
(MR. Teerawat Mandoung 
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,j'JtJ~t)'IJ ~tJ1i~(;l~~.:Ii1 ( L~1'Jrlj6 I 2528: 284 ) 



• • 

5 

= + 

p = fOl~LL\l\lL~).J''tl-3;r'tl'''(;l~tlU 

I .., ,J~ " ~ ... II I 

fOl1''tl-3'tllJlrl~'J\l'" ~(;lr.nn~lJl:i'\l "I~).JfOl1:i'~'VI'J1-3 0 - 2 
0­

n~1 . Ci'tl~1 U"'L1£J\lfOl'tl).J~'JL~'tlfl!\l1~'Lnt1.l.,]).J11J1:i'S1\l 
.. .., ....!"I..ol .. ..1..-.., 0­

6. LLUU"'(;l~'tlU 'VI).J1mN LLUU"'(;l~'flU'J@l~~"'1-3m:i'L:i'£J\l Lu\lLfOlffi-3).J'tl"'e.!'J"I£JM1-3 
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u.rm n~1'J~tJ~:::L~tJ ~Lihnr'Jit'l ~.:JIJit'lhJ~
 - ... .\' .\' ­1. mnLlil11:::'\iIL'lJt'l'\il1L'lJt'l'\il1'J"Jl1 

i.! .. oIIQ tr ,
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.... " .r .... 
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,r'Jit'lU1.:Jri1~L ~t'l1\Yi:l lil'J12J~t'l L~t'l.:Jn'IJ '\iIffiL~'IJ~1Ldt'l'\il1l'lt'l'IJ1t'l lil'J 1~t'l L~2J n,h1~ it'l~1 Pi'lJ 

iiit'lhjfl'J1i:lm1it'l'Vlt'l'IJLdt'l'\il1"l1t'l.:J'\iIin~1J1111¥,jt'ltJ~.:JhJ (L~1'Jilti. 2528 : 105 ) .. 
_ ... J' _.. ov .. J' _ .I,\"1.!'J' _..I 

mr.lLlil11:::'\iIL'lJt'l'\il1'J'J"Jl1 fllt'l m1lil(;)L~t'lm'IJ'fl'\il1'J"Jl1 L't'it'l ~'\iIIJ?lL'lJt'l'\il1'J"Jl1'VlL'\iI2J1:::~2J 

u.~:::~2J\!ffi.lYl~(;) LtI'lJmiiLfl11:::,rLL~:::i.:JLfl~:::,rLdt'l'\il1 L~'fl~:::,j12J11;~t'l'IJ1'IJu'VlCW'IJ,r'IJ 1 

( n'lM',j''IJ,J I 2540 17 - 23) "J1:::nt'lu,j)'JtJ 

.. ... J' -!II ~ 0 .. J'_
1. "lIt'lUL"lIlJ1'\i1ffi lil'J12J~2JU 1tl.l"llt'l.:JL'lJt'l'\il1'J"Jl1 LLI'IJm1I"1nM'1~1r.l~"lIt'lU L"lIlJI'\iIffiL'lJt'l'\il1'J"Jl1.. 

L~mit'l.:Jri'IJ~iit'l~1'IJr;j1~'\iI~1tJ 1 L~2J U.~:::r;j111~,j12J11;L~t'lm~t'l~m~n,r'IJ fll'J1LtI'IJ~1~~1'\iI~ 
Q;' ..,.etI 0 _~.... ..,... J' ..; 

LL~:::'Vl'IJ~ 2JtJ L't'it'l'IJ12J1Lum'JL'VlmJu.~ :::fll(;)L~t'l n L'lJt'l'\il1'VlL'\iI2J1:::~2J 

" ov ov J' _.. ov... J' _ ..l ... 
2. fl'J12J\) nl'lt'l.:J U.~:::lil'J12J'Vl'IJ~2JtJ"lIt'l.:JL 'lJt'l'\il1'J"Jl1 lilt'l m1fll9lL~t'l m 'lJt'l'\il1'J"Jl1'Vl2Jfl'J12J 

" ..J 'i'_ - ov J', iI OV OV

L'\iI2J1:::~2Ju.~:::\Inl'lt'l.:J2J1n'Vl~~ IJ'ltJ't'i~11tl.l1~nM'tl.l:::"lI'fl.:JL'lJt'l'\il1nt'l'IJL'lJt'l'IJ(;lULL1n 
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3. m1~(;)~1(;)U"lIt'l.:JL'lJt'l'\il1'J"Jl1 fllt'l L'IJ'fl'\il1'J"Jl1 lil'J12J1 '\iIffiLl1:::~um1tl.l'Vl1N.:J2J1~1n.. 
~~.:J 1tJ~.:J~fut'l1~ 1~Li]'IJ~L;11 1~"lIt'l.:J~fu1;( '\iIffiL;1h 1,j)t'lrj1.:Jmn~1U1n ~.:J~t'l.:JtJ!jU1i1J112JL1t'l'IJ1"l1 
, ", J'... .....:r 
~'lJm1L"Jl1 ~~L'lJt'l'\il1'J"Jl1 t'l.:J'IJ 

3.1 Ldt'l'\il1'i"Jl1 '\iIffitJ1:::~Um1nr ~t'l.:J\lmit'ltJ '\iI1t'lu.tJmtl'IJ~'J'IJ 11~ 'Lv1tJ~~~tJ'IJ 
., ." J' • .../:.:.

1J1t'l.:JL"lI1 ~o<il L'lJt'l'\il1 U.l'I~:::lN'J'IJ'IJ'IJ 
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tl11<il~tl,..imJ~mi1.~;-:lil '" ~tl 

3.2.1 ~tl'Ll'"l1n~1t11.tJ"'1rJ1n 
I , ".., 

3.2.2 ~tl'Ll1<il1n~-:lVlLL~U~'Ll~1t1LtI'Ll;'Ll1.tJ~;l'LltJ:i'~ntltl"'~1t1 1 ~'J'LltlrJ1,:jmn 

3.2.3 ~tl'Ll1<il1n;-:I~..,t1L~'Lli'J 11.tJ1.tJ~;,:jL~"'1~\;LfIIM' ,..ffi1.tJ"'1L"'f;Jt-J~ 

3.2.4 ~tl'Ll1<il1n~,:j~fLL~'J1.tJ~~-:I~ri-:lhJf 

3.2.5 ~tl'Ll1<il1ni-:l~tl~ln~ 1.tJ~~,:j~tl~1.n~ 1 

3.2.6 ~tl'Ll1<il1ni-:l~iJ\'1NiPlLI<il'Ll ..1.tJt'li-:l~LWl1'"

3.2.7 ~tl'Ll1ltd1'Ll1.tJlJI1~fi:i':i'~"Jl1~"tl-:lL~n 

3.2.8 ~tl'Ll1lt~~t1'LlL~rJ'LlfCPltlt.h'Ll,J:i'~~1\'1i~rr~i,:j~1 

'" ,..i n~ lJI11~itltJ 1~m flIilt1Uj;11~"Jl1;1..,i'Ll~,:j..	 .. 

,,) ~Lflll1~,rt)lJIt)tJ:i'~~,:jfOi'm:i'~tl'Ll 1'LlL~tl"'1~"1m~i'J;rtlL~-:I,:j1'Ll~4'rJ"tl,:j 

m4't1 ~1'Llfll'J1~1 ( Knowledge ) ~~1LiJ'LlLL~'J,j1~1LLtJ,:jtl\'1~t1'LlLL~~L;lrJ'Llt)lJICltJ:i'~~-:lfOi'm:i'~tl'Ll....	 . 
- ".J' .J.... J' 1" .......1".


fll) 'JLflll1~"'L'Lltl"'1L..,tlL~tlnL'Lltl"'1V1L"'~1~~~ntl'JPlClu1~~-:lfll• 
...... 0., J" 1" IV.I .-- ­

I<il CJl L:i't1,:j~1 PltlL'Lltl,..1 ,..PlN j;\1~'J lJIt)u1~~-:I fllL"Jl-:l"''llJl n:i'1~ 

'" '" " ... .. fr. t.-.,., .... ., IV .... 

2.	 m:i'~:i'1,:j~ Pltl \'1 L1rJ'Llfi tl~'" 'J LPl tl :i"'Jl'JtI~tl'Ll 'YItl,:j ~'J1<il tI ~'YI'Llf;) tl'LlPl,:j'Ll
 

... J' ... ..."..; .- ...
 
n) Lf;):i't1~L'Lltl"'1t1\'1L:i't1'Ll f;J1~"''J''tlL:i'tl,:j''tl,:jtJ'J'"IrJ.. 

o 4V ... 1 .-_.. J" 
,,) 'Ll1'JlJIt)u~~-:lflL"-:I"''llJln1:i'~LL~~L'Lltl'''1
 

J' ~ ... ",

L'Lltl,..1tltlnLu'Ll"''J'YItltltltl 1 

O.J' ... o.J "... 0 " .. 
fll) 'Ll1L'Lltl"'1t1\'1L1t1'Ll~1\'11t1\'1L:i'tl,:j(Scrip) Pl'JtI~nM'W~fll1t1:i':i'mrJPl'JtltlnM':i' 

-:I) ,rPl~ti1t1,'i1~~LtlL vltl4'Pl,'i1 LtI'Ll~Pltl\'1 ~t1'Llflltl~\;'J Lf;)tlfl'JtI~tl'Ll r;htl,'i1 m~ 
.... 

t1\'1Lffi-:l 
I 
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,,) ~,htJVi1~~ttl ~.:rm~mil~eJ~(;),~1.:rl,"~1Lil'IJm~Vi1u'Yll1m.lrltl)J~'JLt1ltlf..	 .. .. 
,)'JtJ~tl'IJ"lltl.:r m~tJ ,j1~~ttl~,hm;h LLt\''J11.1 ~1L il'IJm~f1.:r t1.l1LLm')JU'VIl1tJ'lJrltl)J~'JLt1ltlf1l'JtJ~tl'IJ.. 

'il) ,j1U'VIl1tJ'lJrltl)J~'JLt1l'flf1l'JtJ~'f)'IJ~~11.:rL~~l1tJuffimLt\''J 1Ul,"~L~m'1qJ 

~1'IJi'fl ~1'IJ'J'IJ 2 ';1'IJ t1lr.l"~'flULLt\''J1.Ifu1.l1.:rLLri1''llt1l1)J;j1LL'IJ~,j1 . . 
o 1 l""~ ,,~ " "' ~ "' ,) 'lJ1 1.1 'VIt.JL,m'1qJrn1'IJL'lJtl'VI1LL~~(;l1'IJm1f.J~t1l\'itlm1~tl'IJ 1.I1~L3J'IJ~WllTr~ 

, 
.., .... d"" I .., .., 

1.1 'VI L1tJ'lJrltl)J ~'J Lt1l'fl ~'J tJ ~ 'f)'IJ'VI ~ OOJ 'lJ1 

-.	 d"" .. I.... .... u ..,..J 
~"11nl1t1l1)JLnnlorJm11J1~L)J'lJt1l1)Jrl'J1)Jrl(;lL'VI'IJ'tl.:rt.JL,m'1'lJ 

" 1~rum)JLL'IJ'J'VI1.:r''f).:rLu~i ( Best)	 ~.:ril (Best. 1983: 179 - 187 ) 
, 

fOi1L'il~tJ	 MtJm~~~Lij'IJ• 
4.50 - 5.00 

...
3.50 - 4.49	 (;l 

2.50 - 3.49	 L;n~ 

1.50 - 2.49	 rl'JnJfu1.lt.:r 

1.00 -1.49 L;n~~ 

~~)J\l ~rJLL~'J 11.1L-D'LnU;tl~~ ,,1.:r"1n 
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- ...'lJ 'VI L1tlWltl2J~'J LVltlfl'J tl fl 'fl '1.1 

u11tJl;n'lJm;,i2J~'J'flth\l• 

.... 
111Yf'Vl 1 

.... u u J .. 
n1"l~'i1.:lLL1J1J'Vl6l~il1J,;)61 ~~~ ~"'Vl fi'Vl1.:ln1"lL"leu 

m1fl11\1LL'lJ'lJ'VIj;lfltl'lJ1'c;Jf.J~I2J~'VIt'VI1\1m1~tlU iJ~1~'lJfUVl'flU~\I~ 
..... J' ..,,, .... • OJ' .... .,. I 

'J Lf'l11 ::~LU'fl~1lJ112J~'J 'iltlLffi\l \l1U'J '"l tl'il'fl \I f.J'J'"l tl LLlJI ~ ::'VI1U.. 
2 ~Lf'l11::,"1'lJl'ltJ1::fl\lf'ii~\I~~~n112J'i1'fl\lL~tl~1~\I~2Jc;J 

3 ~ nM1~1'11LL~::Ltl nfl11L~mn'lJ mnc;JLL~::mnb::LijUf.J~ m 1~ nM1L~tll.nLrJULLU'J 'VI1 \I 

. "' 
4 fl11 \I LL'lJ'lJ'VI j;l fl 'fl 'lJYl f'l1'fl'lJ f'l ~ 2JLil'fl~1 LL~::1'lJl fI tJ1::fl\l f'ii; \I 'j'j fliin 112J• • "I 

o .J " J' 1"".1 "..t •05. U1LL'lJ'lJ'VItilfltl'lJ'VIM1.:111U ~~L"1lm"i!1f1.Jj;l1ULU'fl~1'"l1U'J'l.l 1 'VI1U IJln'"lfl'fl'lJLL~:: 

tJf1JtJt\l LLri111 L~'fllm~;'flfl'fl~iJf'l'J12JL~tl\llJl1\1Vl12JL dtl~1LL~::~1'l.l~'l.l1 ~iJf.J~vltlmn..rtl 
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6. 'Il'lLL'lJ'lJ'VI~~'tl'lJ ~1~tlfu,Jt.:JLLri1.'tILL~'J1tl'VI{;)i'l'tl.:J (Tryout) ri'lJ,rn~mfi1~~'lJ 

tl.'J.tll. ~L;:I{;)~'tlU N lJ~'l~'VItJ'ltrtJL'VIl"lLULi'ltin·nJ.:Jl"li'l~:i'~UM 1'Wl'll"lL1tJU~ 1 ;jn'l:i'~n~ 

2548 ~'lU~Utl:i'~lJ'lN 26 l"lU L~f1~Lfil:i"l~\f~'lfli'll"l'J'llJtJ'ln~'ltJ (Level of Difficult) LLi'l~ 
., 

,a a lti'_ ... ..... ..,... 1"'" ... I 

l"l'l'tl'lU'l~~'lLLUn (Discrimination Power) l.l'ItJCl'tlLnNorJ~~'l:i'N'l~.:JU "''tI'tltll'tl'lJlJl"l'l 

• , .... a a :0:., J: 11. I 
fil'J'llJtJ'ln4'ltJ ( P ) 'tltJ:i'~"''J'l.:J 0.2 - 0.8 LLi'l~2.Jl"l'l'tl'lU'l~~'lLLUn (D) Vl.:JLLVl 0.20 'tIU~lJ.. .,
 
LLi'l ~n 'l:i'''''ll"l Nll'l~'tI'fl.:JLL'lJ 'lJ'VI (;)~ 'tlU~'.:J fAU'lJ
• 
( Reliability ) ~tJl~~Vl:i' l"lL{;)'tlf l"l'lfffu (Kuder Richardson Formular 20 ).. .. 
( ~'JULLi'l~~.:Jl"lN'l 2538 : 198 ) L~'tl1~fli'll"l'J'llJL~'fl,tULL~'J'Il'l2.J'l~'lL ilUn'l:i'L~'tln~'tl~'tl'lJ~e.huI 

LnN.,r~.:Jn~'l'J LLi'l~U'llJ'l"''lfli'll"l'J'llJL~'tl,rutinl"lf.:JL~'tl1~fli'll"l'J'llJL~'tl,rUVl'llJ~~'tl.:Jn'l1LL~'J 
., 

~.:JU'l;r'tl~'tl'lJ1(;1il1tll~ri'lJn~lJ~'J'tlth.:J ~tJLL,j.:J;r'tl~'tl'lJ'tl'tlmiju 2 1(;1 1{;)LL:i'nl~Liju 

LL'lJ'lJ'VI~~'tl'lJri'tlU~tJULLi'l~1 (;I~~'tl.:J LijULL'lJ'lJ'VI (;I ~'tl'lJ'" tr.:J~tJu ~tJ l"lffi'lJ fil qlJLd'tl'" '1.)~ ~tl:i'~~.:Jpf 
.... ttl .... 

vi'.:J'" lJ (;I LL~'J'Il'l LL'lJ'lJ'VI (;I ~'tl'lJ1 (;Iil ~'tl.:J lJ '1'" '1 Pi 'll"l'J'llJL;'tl,j'u~n l"l f.:J 

fl'J12.J \112.J1!1 fl 'el2.J oW 'J Lj;\'elTrl'J!I~'el1J 

fil'tllJ~'JLVl'tlfrl'JtJ~'tlU "'lJ1tJCi.:J ~'tln'l:i'~tJUn'l1~f1U'VI1.:J l"l'tllJY4'JLVl'tlfpJ LL'lJ'lJ"'~.:J ~.:J 1~ 

~'J1lJ~1lJ1:i'Cl''tl.:Jl"l~lJY4'JLVl'tlnUn'l~1L~U'tl~'tltl1~~2.J 1~LLri ''tll"l'J1lJ 111~ti.:J n:i"l.,.j~n 
- ••1 "'11 ......... .,. ....... JI ..... .,. "
 

LLeJ'WllJ M1n 111~Ll"li'l'tlU~"''J 'J~'VIf11ULLi'l~L~tJ.:J L'nflCl1tJ'VI'tl{;)LU'tl"'1'lJ'VIL:i'tJU"'ffi'tl.:Jl"ll"l'J1lJ:i' .. .. 
... ./ ,... 11.1 J: ,... - 'i'_" JI ... _'1 ..1Ui'lmtN~'VILLflnm.:JnU'tl'tln 'tIU'tl~n'lJfinlJ"ll'l~LLi'l~U"I1.:J~:i"l.:J'tI'tl.:JLU'tl"'1 l"l'tl~lJ lJLlJ1"'lJ1tJ . . 
'1" ~ .. ... I"'~ 1 "... " ""... 1" ­n'l:i' ~{;)2.J1"ll.:J l"l'tllJ~'JLVl'tl:i"'ll'JtJ~'tlU'VIIM~~l"l'J'llJ~U~'tI'tl.:JeJL:i'tJU LLi'l~fl'tl.:Jn11n:i'~flUeJL:i'tJU "'Ln ~ 

III.. • .. 

, I I • .... ......... "...... J....I'" 1"'" "... .. '11' tv..,,, ~
 
LLi'l~L~lJL~lJl"l'J12.Jl L~'tl'VI~~' :i"lJlJt.:Jn'l:i'L:i'tlU'tI'fl.:JflU "''VIU~L:i'tJU'tlU~l IMUU~~'tlU~.:J~1lJ1:i'Cl 

U'l fil'tllJY4'J Lfl'tlfrl'JtJ~'tlu1tll~"li'JtJ 1Un1:i'~'tlUL~llJ ",'ffi~'tlu'VI'lJ'VI'Jun1:i'~'tlutln ~luiu~tJu1~ 

'i:6ltJ~ ej~'tlUhi~1LtlU~'fl.:JL~tJL'Ji'l11Un'l1~'tlU~1ri'lJ ejmU~fl'l2.J1~vi'u ,"'ffir.r(;In1:i'~'tlUL~lJ Lii2.J.. .. .. 
~~tJu~1lJ1:i'ClU'll"l'tllJY4'JLfl'tlfrl'JtJ~'tlu1tlHf'lun'l1(1tJu~'JtJ~uL'tl.:JluL'Ji'l1 LLt'\~~Cl1uil~.:J~(1tJu 

~~tJl'Jn ~1lJ'l:i'Cl(1tJuluL'Ji'l11(;\n1~~~'tl.:Jm1 ~1lJ'l:i'Cl~~~"'l.:Jl~ejL1tJu ( Motivated) ~"'l~.. .. 
L1tJuLLt'\~~un~u1u1tlri'lJm1mUfl1lJLLU'JR{;)'Jl'tl.:Jm:i'(1tJunUU"'l~Uu~(1tJnt)1 .. Learning is. .. . 

, . .. .. "'''.!"l ..Fun .. "ll.:J,"lJ1tJCl.:J m:i'L1tJulLlJULffi.:J~~n (ClU'tl2.J~:i', 2541 : 7 - 12 ) 
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n 1 ~\lI11.J 'i::i 'VIfi111Till'el..'J \J 't'I L~t1 'U fl 'el J.I \; ':I L91 'el f.rl ':I!I~ 'el 'U 

n1iiLfil11::1f~ 1tJ1::~'VIti1l1~'IJfl.:lU'VIL'1tJ 'I.ll"l fl tJ~';lLlJI fl f"Jl ';l tJ ~ fl 'I.l 

= M 1 + 

....... ..a..a IV....... ...!:-J
 
..'J1 'U':I'"ltl'VI Lntl':lll'el..'J n\J\J'VI L~t1 'U fl'el J.ITi':l La;I'el'3i1':1!1~'el 'U 

m1~mn 1'I.liI.",j'l.l*~.:IL~1tJ~L'1tJ'I.ll~ijrl';l1tJt1'I.lL~tl"'1~"Jl1lJi1.:1 1 hJ~1"::LiI'I.l"1n 
,. . ....... ~....'" "II''' ...~... ...


tl1"11tJeJ~fl'l.ll.l'ltl1Jl1.:1 "'1tl"1nm1LL~';l.:l~1fil';l1tJ~~';ltJlJI'I.lLfl.:l fJi.:lmffi~'flm~L1tJ'I.lm1~fl'l.l'VI v v 

I ... ~ ~... "... 'I.!'''0 I

'I.l1~'I.ll., L~fl"::'I.l1L~'I.l'flL'I.lfl"'11J11.:11 'I.l'l.l.,::,btJ~.:I~~rl';l1tJ~'I.ll""Dtl.:l~L1tJ'I.l ~'I.lm1"Ufl';l1"'1 

".:... I""..." ~.-::. ...J' .... ~ .... ~... 'I " ..0

fl';l1tJlL~tJLlJItJLL~::"Jl';ltJl"'~L1tJ'I.lL"1111.,11.1 L'I.l'fl"'1';l"Jl1'1.lU~"II'1.l ~.:I'I.lU".:ItJm~1L'VIPl tu ~~tJtJ"'l ~"JlL~'fl 

nOOJ'I.l1i'fJn11~tJUm1~flUL~tJtJ1n~u 1uiI",V'I.lrl';l1tJ L,,1'\lri1';lW,~h'VI1.:1L'VIfiltut~~ 'Vi1l~ 

~1tJ11tl~ {;llJi'fl,j1';l~11nu1~LL'VIU'VI n,.,U'VlnLL1.1.:111.1t~ n ijmru~~1!tffi~A'Uf'ltJn1W~'fl~11LL~::~.:I 
~ ~. . 

a 'I -.1 a.... ~ ., ....... ~I ... -- .,... ~ 'I' 
fl1U';ltJPl';l1tJ~::~';ln~U"Jl';llJllJ1::"1';l'l.l 'I.lfln"1nULL~';ltJ.:ItJmru1::{;l1!~fillJlPl'l.l~flm1f'1n1n~,.,tJ 1 . 

,J" <i'.... I .... ..... '1 "... 0 .. ... 
fl'eln\1'V1fl.:l(;l~11J1tJ1ntJ1tJ I.l'ltJLll~1::'fltJ1.:1tJ.:I Pltl .. PlfltJ~';lLj;]fl1" LL~:: ~{;ltJm~1filfltJ~';lLj;]'fl~ 

~,j1tJ11-«~1'1.lm1L'1tJum1~fl'l.l (Computer - Based Instruction) ~1tJ11tlLLti.:l'fl'fln1~Lilu 2 

tJ1::L1l'VI1"'qI 1 1~LLri filfltJ~';lLlJIfl:Mi';ltJ~flU (Computer - Assisted Instrution: CAl) LL~:: . 
filfltJ~';lLj;]flf"Jl';ltJr.rlJlm1~tJ'I.lm~flU (Computer - Managed Instuction : CMI ) ~.:I"::LLti.:l 

j;]1tJin1!w::m~1hJlmun.,n1ffi"D'fl.:lm1~tJum1~'flu,r.:l,.,tJ~ ( n'l1!)j'ulJI. 2536 : 136) 

~1~.:I (2547) 1~~fl.:lLL~::"'1tJ1::~'VIfi1l1~ U'VIL'1tJUfilfltJ~';lLj;]flfrD';ltJ~flU~'fl.:lm11Jn 

tJ!jlliiiu {;lfln~~1'1.l~';ltJijfl n~tJ ~';ltlti1.:1Lilu,rn~n1!1LLeJ'I.lnL'VI fililfil~ j;]~1,.,n1ffi 1::;U 
., 

tJ1::mflliltJvj;]ii"Jl1;1~iu~.:I ~m,j'l.lL 'VIfilt'l.lt~~11"JltJ.:Ifil~ ~'VItJ1L"D1JI~1::UflIi~,.,·ilfl f.J~mn4't1.. 
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ij'fl L~Lnn.lerl)J'l~~~'lU 90/90 LL~~'\.Ur,:jIil'lnL1tJU~'JtJ'l.J'VIWtJUfl'fl)J~'JL(;l'flforl'JtJtll'flU ,rn~nM1 
... ".:...r ....... 0., ...... ..J ...
 
)Jfl'J'l)J~L~)J'U'fltJ1,:j)JUtJtll'lflqj'VI'l,:jtlltl(;l'VI~~~'l.J 0.05 

~'lL1,:j (2547) L~tll~,:jLL~~,"'ltl~~i'VIfill1~ 'l.J'VIWtJUfl'fl)J~'JL(;l'flforl'JtJtll'flu~'fl,:jm~tJn 

tln,mmm~,:j,:j'luiU~U~'lU n~)Ji'J'flth,:jLtlU,rn~m~'lLLt-lUnL'VIflilfl~(;ltll'l,"n1~)J ~~~'l.J 

tl~~mf'liltJ1j(;ln"D'l;~-iUtll,:j tllmUUL'VIflLUL~~~'l"D)J,:jfl~ ~'VItJ1L"l(;l~~~UFl~L,"il'fl t-l~m~r.rtJ.. 
~ ~ 

tl1'ln!l~'l tl~i'VIfill'l~''fl,:j'l.J'''IL5-tJUFl'f))J~'JL(;lflforl'JtJtll'flU Lffi,:j m~tJntln~m~n~,:j,:j'luiU 

~U~'lulDrLnn.lerl)J'l(;l1~'lU 90 / 90 LL~~'"tr,:jIil'lnWtJU~'JtJ'l.J'VIWtJUfl'fl)J~'JL(;l'flforl'JtJtll'flU 

,rn~n~ijfl'J'l)JiL~)J;U'flri'l,:jij,rtJ~'l~qj'VI'l,:jtllti~~~~~'l.J0.05 

~L"D~ (2547) L~tll~,:jLL~~,"'ltl~~i'VIfill1'rl 'l.J'VILWUfl'fl)J~'JL(;l'flforl'JtJtll'flU~,:jm1tJn 

tln,mm~~tll'fl'l.J1'tll~1U'VI'l,:j~f'l'Jn1~)J n~)Ji'J'flri'l,:jd:Ju,rnf1nM1~~~'l.Jtl~~mf'liltJu(;ln"D'l:n~ 
~ 

iu~,:j tllmUUL'VIfllLUL~~~"D)J,:jfl~ 'ij'VItJ'lL"lV1~~~Ufl1L,"Ufl t-l~mnr.rtJtl~n!l~'ltl1~~'VIfill'l~ 

''fl,:j'l.J'VIL1tJUfl'fl)J~'JL(;l'flforl'JtJtll'flU ~'fl,:j m~1Jntln,mm~'VI~tll'fl'l.J1'tll~ L~Ln OJerI1U'VI'l,:j~f'l'Jn~~)J 

)J'l(;l1~'lU 90 / 90 ,rn~nM1ijfl'J'l)JfL~)J~ULL~~'"tr,:jIil'lnWtJU~'JtJ'l.J'VIL1tJUfl'fl)J~'JL(;l'flforl'JtJtll'flU.
 
I ...... 0 Go' ............
 

'fltJ'l,:j)JUtJtll'lFlqj'VI'l,:jtlltl(;l'VI1~~'l.J 0.05 

\1um ( 2547 ) lDrtll~,:jLL~~,"'ltl~~i'VIfill'l~ 'l.J'VIL1tJUfl'fl)J~'JL1Jl'flforl'JtJtll'flUL~,:jtJn 

tln'l.J~ 1U,:j'lU~"D'l ~,"~~'VItJ1 n~)Ji'J'flri'l,:jLilu,rn~nM1 ~~i'l.Jtl~mfl1iltJu1Jln"D'l:n'Yt-iu~,:j 

tllmUUL'VIflLUL~~~"tl)J,:jfl~ ~'VItJ1L'1Jl~~~UML,"U'fl t-l~m~r.rtJtl~n!l~'ltl~~i'VIfill'l~'fl,:j 

'l.J'VILWUfl'fl)J~'JL(;l'flforl'JtJtll'flU ~,:j 1Jntln'l.J1i1U,:j'lU~"tl'lL~,"~~'VItJ1 ~LnOJerI)J'l(;l~~'lU 90 / 90 

LL~~,"i,:j~'lnL1tJu~'JtJ'l.J'VIL1tJUfl'fl)J~'JL~'flf"ll'JtJtll'flU,rn~n~ijfl'J'l)JfL~)J;U'flri'l,:jij,rtJih~qj'VI'l,:j 
.........I
 .., 

tlltl[;J'VI~~{jl'l.J 0.05 
, 

1.Jqjfi1~)J ( 2547 ) L~tll~'l,:jLL~~,"'ltl1~i'VIfill1'" 'l.J'VIL1tJUl"l'fl)J~'JL1Jl'flforl'JtJtll'flULffi,:j 
~ 

1Jntln,m1U~'lU ,:j'lUL2! nq)Ji'J'flth,:jLtlU,rn~nM1 ~~i'l.Jtl~~mf'liltJu(;ln''l:n~iu~,:j tllmuu 

L'VIflLUL~~~"tl)J,:jfi\~ ~'VItJ1L'1Jl'Yt~~Ul"l~L ,"U'fl t-l~m~r.rtJtl~n!l~'ltl1~i'VIfill'l~'fl,:j'l.J'VIL1tJU 

l"l'fl)J~'JL(;l'flforl'JtJtll'f)U ~,:jtJmJn,~1u,:j'lU ,:j'lUL2! L~LnCl.lerl)J'l[;J~~'lU 90/90 LL~~'"tr,:jIil'ln 

L1tJU~'JtJ'l.J'VIL1tJUfi\'fl)J~'JL(;l'flforl'JtJ~'flU ,rn~nM1ijFl'J'l)JfL~)J;U'flri'l,:jij,rtJ~'l~qj'VI'l,:jtlli1~~~~~'l.J 

i,:jiLLn'J ( 2547 ) L~tll~,:jLL~~,"'ltl~~i'VIfill'l~ 'l.J'VIWtJUFl'fl)J~'JL1Jl'flforl'JtJtll'flUL~,:j 

m~1Jntln'l.J~,:j'lU'l.JuLl"li'fl,:jn~,:jilJlLU)J1i n~)Ji'J'flri'l,:jLtlU,rn~nM1 ~~~'l.Jtl~~mfl1iltJU1JI1~"tl'l:n~ 
~ 

iu~~ tllmUUL'VIl"lLUL~~~"D)J,:jfl~ ~'VItJ1L'(;l~~~Ul"l~L,"U'fl t-l~mnr.rtJtl1'ln!l~'ltl~~i'VIfill'l~ 

''fl,:j'l.J'VIL1t1Ufi\'fl)J~'JL(;l'flftl'JtJtll'flU L1'fl,:jm~1Jntln'l.J1i,:j'l'l.JULl"l~,:jn~i~LU,m L~Lnn.lerl)J'llJl~~'lU 

0.05 
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90/90 

. 
l"l~";'lJfi ( 2547 ) 1~~~,)-:JLL~~",')tJj~~'VI~11'1~ U'VII1[J'lJl"lfl~~'JLlJlflfo1i'JtJ~'fl'lJLffi-:J 

m1tlntJn~-:J,)'lJU'lJLl"l~fl-:Jn(;ltiIJl1'lJ~"ii n~~~'Jflth-:JLtI'lJ,rn~m~n j~;utJj~mfllumjPln"ll')ilen 
... 
i'lJ~-:J ~ mU'lJL'VIl"lL'lJL~th,)"ll~-:J rl~ ~'VIm L"llPlen 1~'lJl"ljL ",Ufl tJ~m1~4'[JtJ1'1n!l~')tJj::~'VI~11')en 

"ll'fl-:JU'VII1[J'lJl"lfl ~~'J Ll'1fl fo1i'J[J@f)'lJ ~-:JmjtlntJnU"ii-:J,)U'lJLl"l'ia-:J nj;)ti(;I1'lJ~"ii ~m C'l.l,r~') l'113')'lJ 

90 190 LL~~",i-:Jr.l'1nl1[J'lJ~'J[JU'VII1[J'lJl"lfl~~'JLPl'flfo1i'J[J~fl'lJ ,rn~ m~·')iJrl'J')~iL~~~'lJflth-:JiJ
4__. ~ 0 ~ ~ 

'lJtl~1l"lt1l'VI,)-:J~ClIJl'VIj~~U 0.01 

tJj~L~13 (2547) 1~~fl-:JLL~~",')tJ1~~'VI~11')en U'VII1[J'lJI"l'f)~~'JLl'1flfo1i'Jtl~fl'lJ ~-:Jmj 
• I .:t ... :: .....t ...J .... .......!"I .... ~ .... . I .......
 

Clfl(;llJ j~n'f)UlJ~~(;l'lJ,)~'lJL "llfl Len~-:J LfIl1'f)-:J[J'lJl'1 (;l L'lI ~ n ~~IJl'Jflm-:J LlJ'lJ'lJnl"lnM'l1~r;)UlJj~m fII'lJ[J'lJ l'11• 
~"ll1ilen-i'lJ~-:J ~mu'lJL'VIl"l1'lJ1~~ 1'1"ll~-:Jl"l~ ~'VIm L"llPl~j~'lJl"l1L",Ufl tJ~mn4'tJtJ1'1n!l~') 

oQ ............. "" ... <Q ...;
l' .., d' 
tJ 1~~'V1 fi111 en "11 fl-:JU 'VILffi'lJrl fl ~~ 'JLPlfl1"ll'JtJ ~fl'lJ Lffi-:Jm 1Clfl(;ltJ 1~n'f)uif~~(;l'lJ1 ~'lJL "ll fl Len ~-:J Ll"l1fl-:J 

tl'lJ~lIL'lI~ 1~LnC'l.l,r~1IJlj31'lJ 90/90 LL~~",i-:J~1nl1tJ'lJ~'JtJU'VIl1tJ'lJl"lfl~~'JL~flfo1i'JtJ~fl'lJ 

,rn~nM'liJfIl'J1~iL~~~'lJflth-:JiJ,rm~1~t1l'VI,)-:J~~;j~1~;'lJ0.05 
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l.Un1~(;lfl'tl~l"lf~~LtlUn1~';j4'm~~'Vl(;lfl'tl~ (Experimental Research) L~'tl'\.11 

tJ~:;~'Vlfi.n1~tJ'Vl~tJUI"l'tl~;bLJ;\'tlf,i';ltJ~'tlU~~Y1~;ULL~:;';jLI"l~1:;"'l:J~i~q'Vl~'Vl1~n1~~tJu'\.1i~"'1n 

~tJU~';ltJtJ'Vl~tJUI"l'fl~~';lLJ;\'tlf-rl';ltJ~'flUl.UL~'tl'l!l1 L~~n1~1JntJ~Uii~(;lLfl'\.1:;LL~U ~~ii 

... ..........., -illlj "
 
1. ~:;LtJtJtJ';lD';l"'tJ'Vl ~~ 

2. n~~~';l'tlth~ 

3. LPi;''tl~;j'tl~1.;nUn1~';j4'tJ 
o .. Q'''

4. n1j(;l1LUUn1~'Vl(;l~'fl~LLfl:;LntJntJ~';l~"Jl'tl';!fl 

5. n1fjLI"l11:;""'tl~~LLfl:;~ti~~1.-nUn1fjLI"l~1:;"'i'el~fl 
~ ~ 

'i::Lii!l1J~Wi4'!Imi 
... ... 

n1fj4'tJl"lf~uH'LLtJtJLLl:JUn1~';j4'm~~'Vl(;l~'tl~ (Experimental Research) ~tJ1-nLLtJtJ 

( One - GraupPretest - Pasttest Design) ijpJLLtJtJ~~J;\111~~ 1 

, .. 
~tltJntlULjtJU n1~(;l~'tl~ 

., .. 
~'tltJ'\.1fl~LffiU 

T 1 X T2 
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I ..., , 

n~ 
q 
~ (;I 'J'il!I1.:1 

1. 1b~"D1n~ ~t) ,rn~mt'w~i1J tJ.'J.~. ~1"J11~"D1"lh~tlP1~1,"n~nJ~~t1VlMl1JOJ 

)J,"1~'VItI1tfm 'VIfilL1JL~m~·UJ~ fll~'Yi~~1Jfll~ . " " 
2. nfl)JJ;i''Jt)th~iiH1.1Jmn4'tJfllf~;j ~t11J,rn~mt1,rn~mt'u~i1J tJ.'J.~. utJ1JnU';• 

"	 I ..l ...
~)J-w'fiqJ)Jcil i1JtlYl1 ffi1JtJn~ )J,"1~'VItI1tfm'VIfllL1JL~m'11"ll)J~fil~'Yi'1~1Jfll~ 'VI~~'YI~~1JtJ1J 

(itJ1Jt1J~"ll1,"1t)~~'fl,"1~"ll1j;\Nri1J\h;ft)~11J~4'tJ"JIt)~m4'tJ tWl1fll(itJ1J~ 1 t1m~~nM1 2549.. 
" 

~tJ~~~1n1~~)Ji'Jt)ci1~U1J1J~~1~~~~11J'J1J,rn~nM1~~~t)~• 

"	 ... .. cr" I

1. n1~~~~1J'VI~m1Jfll'fl)JVi'J~P1t):Ml'JtJ~t)1J 

1.1	 mnLfll~~lf'"tfn~r;]~~tJ~"ll1,"1t)~~t),"1~"ll1m~1JntJ~1J'1iiVlL~,"~U~1J 

n) ~nM1~~t),"1~"ll1r;]1)Ji'J;rt)~~~11J'ij4'tJ m~'"tfn~lJlru~~mfil;jtJ1rr;]~.. 
~"ll1;1Vi-i'1J~~ ~1"J11"lh~tllJl~1,"n ~~)J ~ ~t1lJl~'fl1J~)J,"1~'VItJ1tfm 'VI fllL1JL~m~"ll)J~ fil~'Yi~~1Jfil~ 

'II) ~~fll~~i1'lJlmJ~~~~fllm'1~t)1J t1J~~t),"1~"ll1V11)Ji'J;rt)~~~11J~4'tJ ~11J• 
... .J 0 ~ '\'_ 'l ...... .J _ J'.J ...I J' ... 

fil'J1)Ji ( Knowledge) 'VI~1 ~1J1J U1ttJ ~'" ~ ~"ll tJ'J"JI1 qJ'Yi~1 OJ1 ~1Jt),"1'V1~~~t)1J~ 1Jt)~~1 m 1Jt),"1~1J1J 

'VI1~'VICJ~~,"1t)tJB1J'1i U~'J,j,1)J1ut.i~1J'VI~ro1JU~~~;tJ1J1'lJl~tJ'1~~~,rm'1~t)1J 
- ... J' ..... J' 1.... ... .... 1 ...

fil) 'J~"~~,"~1Jt),"1~'Yit)~~t)m1Jt),"1 ,"~,")J1~~)Jn1J'JlJlCl1J~~~~fil• 

" " 
1.2	 m'1~l1~-.q"'1J'VI(itJ1J"t))J-W'J~r;]t)f"ll'JtJ~t)1J ili1JlJlt)1Ji~il 

... J' AI .,,, ......... 

n) ~lJl'1tJ)J~1Jt),"11J'VI~~tJ1J lJl1)J,"'J'J/t)~ffi~~11J'J~tJ 

'J/) ,j,11'lJl~tJ~~~~fll~;~'YiCJ~n~'1"lu~~~~t),"1 V11)Ji'J;rt)~~~11J~4'tJ)J14'VlUt.i~ 
J' ~ .......
 

~1Jt),"1t)t)m1J1J,"'J'J/t)tJt)tJ 1 
oJ'... ...0 

fll)	 1J1~1Jt),"11J'VI~~tJ1J)J1'V111J'VI~ffi~ (Scrip) ~'JtJtfn~OJ~~11J~tI1tJ~'JtJtln~~ 

~) ,r",~ci1tJ~1~~Lt)~~'fl4'Vl~1 ~t11J-.qVl1J'VI ~tJ1Jfilt))J;;'J ~lJl'flf"ll'JtJ~'fl1J ci1tJ~1m)J 
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.,) ~,htJ~1rJ~t'fl 
OJ 

~-3m{tJLiI'\J~4'1I~1-31~~1Lij'\Jmn'h1J'rILffi'\JPl'fl~TbLI1l'flf 
.. OJ 

I 
, cv "" ... _..,

'D'J tJ ~'fl'\J11l1 ~V1'J'1l'fl L1'fl-3-31 '\J'J"t tJ v.1rJ~t'fl~ci1tJ~1L~~'J hl~1L il'\Jn11~11-3 tU1LLn1~1JVlL1tJ'\J 
.... tr • 

Pl'fl ~f4 'J LI1l 'fl1"Jj'J tJ ~ 'fl'\J 

il) ,j11J'rIL1tJ'\JPl'fl~ii'JLI1l'flf1i'JtJ~'fl'\J ~~11-3L~~L1tJ1JffitJLL~'J'lu1~~L~m'D1'l! 

~1'\J~'fl ~1'\J'J'\J 2 Yl1'\J 11l1'J'"l~'fl1JLL~'JuroU1-3LLrii.'1lI1l1~phLL'\J~,j1• 
"1l) m1'r1l1fl'fl-31;r1JVlL1tJ'\JPl'fl~ii'JLI1l'flf1i'JtJ~'fl'\J 

m1'rlllfl'fl-3L~'fl~m~n;r'fl1Jnf4ffi-3~1-3 1 V11-3~1'\JL~'flVl1 .. .
"'1 " .. ~ .. "'1 !:"I ...'i'
LLfl~n1~'rI"1l m1L"1l'fl~ ~tJ~ L~tJ-3 1'J~t1-3L'Jfl1'r1"1l ~'\Jm1L1tJ'\Jm1~'fl'\J 

ii'"l11n.l111l1~Lnn.l,rmnJ1~Ln'\J11l1~Pl'J1~~IIL~'\J'2J'fJ-3~L~m"1l1'l! 

'l~rol1l1~ LL'\J'J'Vl1-3"1l'fl-3L1J~i ( Best) ;-3~ (Best I 1983 : 179 - 187 ) 
. .... 

Pl1LilfltJ 

4.50- 5.00 
...

3.50- 4.49 " 
2.50 - 3.49 

1.50 - 2.49 

1.00 - 1.49 

OJ) ,j11JVlL1tJ'\JPl'fl~ii'JLI1l'flf1i'JtJ~'fl'\J 

~~1J1n!LLfl'J 'lu1;rLri1J;r'fl~~'"l1-3'"l1nmi~V1lPlfl'fJ-3 
.. OJ' 
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.. .-,
'IJ'YI L~tI\lfllfl~~,;) Llnfln';) tI ~fl\l 

'll1Lll'l.,n'IJn~~~,;)flth-:J• 

2. m~~~-:JLL'IJ'JJ'YIl?'l~fl'JJ-r~tJiH{~~'YIt'YI1-:Jn1~Ljtl\l 
.. ....r ..,11" .--Q,I

2.1 ,;)LfII~::\U\lfl'VI11J11~'VI,;)'flLffi-:J-:J1\l';)"ttl 

2.2 ~ LfII~::1f-rlntJll ~::~-:JflIL;-:J~~~n~~~1fl-:JL;1fl'VI1..r-:J'VI~ ~ 

2.3 ~n'tn~hrlLL~::Lfln~1~L~mn'JJn1rl", LL~::n1~ll~::Lij\ltJ~m~~mnL~flt, 
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2.6 U1LLtJtJ'Vl~~'tltJ~1.~,jfu,j~\1LLri1'LL~':l1.,j'Vl~~'tl"(Tryout )ritJ~n~m~n~;tJ• 
• 1 • ../:"1 .J - .., 'i''i'''' ,
lJ. t;U~. t'l1"l1"Jj1"~(;]t'l1~n~nl'VlLlJ~t'l'tlU n.l 'Vl)J~1'J'Vltn~tJL'Vlfil ~U~~tJ~')J"fil~"~~UM ~'IUl1fil 

~tJ~~ 1 tJm~~mn 2549 ~1U'JU~"~'tl" ~"ri1~"~tJU~'tI1~ffiL~'tl~1VlNritJtJ'Vl~tJU 

fil'tl)J~'JLVl'tlfrl'JtJ~'tlU~~fNfu L~'tl~Lf1j1~\f~1fii1fil'J1)JtI1n~1tJ (Level of Difficult ) LL~~ 
• 0 0 

f11'tl1U1'"l'"l1LLUn (Discrimination Power) ~tJt1'elLnn.l.,rfi'"l1~n.l1~"~ 1~;r'tl~'tltJiJPi1 

LL~~i1Pi1il1U1'"l~1LLUn (D) ~"LLIJi 0.20 ~u1.,j 
... 

LL~~m~19'JCWl1"''tl''LLtJ'J'Vlr;'\t'l'tl'Ji''il,jtJ 

( Reliability ) ~tJ1~~IJl~ ~L~'tlf 'i-Jl1fiu Kuder Richardson Formular 20) (~'JU 
., "'1" ... .:..,,, 0 0-. ... " ... tr 

LL~~'tl"f1n.l1 • 2538 : 198) L)J'tl ~~fil1fil'J1)JL'tI'tl)JULL~'J U1)J1~1LUUm~L~'tln''tl~'tltJ'Vlt:.l1ULnn.l"rl
 

'" 'I'
 
;"m:h'J LL~~U1)J1~1~1 fil'J1)J L;'tl2Tutinfil1" Lij'tl1.~Pi1f1'J1)JL:D'tl2TuVI1)Jii ~'tl" m~LL~'J 4l"U1 

;r'tl~'tltJ,c;)~1.,j1~ritJn~)Jvi'J'tlth" ~tJLL,j";'fl~'tltJ'tl'tlmtJu 2 "J1c;) '~LLm1;Li~uLLtJtJ'Vlc;)t'l'tltJ 

ri'tlU~tJULL~~'~~~'fl" LtJULLtJtJ'Vl~ ~'tltJ~~" ~tJU ~tJ f1ffitJf1~)JL d'tl~1.j'1Jl ~,j~~Mfili"~)J r;'\ 
I I I " '" 0 ... I .....,...., 

LL~ 'JU1LLtJ tJ'Vl ~ ~'tltJ' r;'\'Vl t'l 'tl")J1~1 fil1 fil'J1)J L'tI'tl)JU'tln fil~" 

• .-. c:I., 
n1'i~1L'U 'Un1"if1 "a'il~ l.La~ Ln'U'iinJ'i~ J.I"IJ'ilJ.la 

v 
~~..-- .... 0 ... .J

m7'Vl~~'tl"filNu~'J~tJm~u",m7'Vl"'~'tl" 1'1Ul1filLjtJU'Vl iJmj~mn 2549 
... 

1. mjLVlW)Jt'lmU~ 1~~'tl",jnUiimjt'l'tlU''tl''LLt:.lUnLL~~)J~fiC\J)JtU onu 3 

)J~1~'Vltn~tJ L'VlfilLUL~~~'tI)J"fil~"~:;UM 

2. LL'"lnLLtJtJ'Vl~~'tltJ1~n~)Jvi'J'tlri1"~1LLtJtJ'Vlr;'\t'l'tltJri'tlU~U• 

... 
~ --, .... ... .,

fil'tl)J"'J LIJl'tl~'JtJt'l'tlULr;'\)J 'Vl1fln filj" 

o ..1'1 "0 I ... ., ... I

5. U1t:.l~'Vl ~r;'\'"l1nm7'Vl1LLtJtJ'Vl~t'l'tltJn'tlULjtJU LL~~LLtJtJ'Vl"'t'l'tltJ~~"L~tJU"l'tl"n~)J• 
1Ji'J'tlth"1.mLM1:;\f~1t:.l~i)J~'Vlt'Vl1,,m~~tJU LL~:;U1t:.l~~1.~'"l1nm"hLLtJtJ'Vl"'t'l'tltJri'tlU~tJU 

LL~:;LLtJtJ'Vl '"~'tltJ~~"L1tJu l.m Lfil~:;\f~1,jj:;i'Vlfl1l1"''tl''tJ'Vl ~tJUfil'tl)Jfi':l LVl'tl frl 'JtJ t'l'tlU 
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-------------------------------------------------, 
------------""4 

..." ... .­ .. . L1tJ'I.l';,'JtJtJ\1L1tJ'I.lfDlt13JVl~LVlt11 

,j~tJt'lt1'1.l 
~----, 

'. - - - - - - - - - - - - - i 

•
I 

••I
•
I • ,I

---------------------------, 
I ., 

-------------------------------------------------~ 

.. 
1l1'WVI 3 

" " 
n1ii{tJl'lf.:Jil~{tJ1ffiLl'l1'l~\f;rt12ol~ 1£;)tJn11~1'1.l~Nl'I1,;1\11.:Jt'la~ 1'1.ln1iiLjllll'l~\f 

Ll.tJtJ\1l'lt'lt1tJ n11~1'1.l~N,;1jlll~13JtJ1n~1tJ (Difficulty Power) ';~~~~3JL~t1J'I.l (Reliability) 



• • 
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~ ti~~lflumf3 LfilTl:iLL1.J1.J'Vl~~tl1.J 

1.1 \ln~hfil'J1~mn~1£1 (Difficulty Power) 

(Discrimination Power) 'tl.:JLL1.J1.J'Vl(?l~tl1J 

P	 = R 

N . 
L;jtl P f;itl flI1fil'J1~mn~1£1 

. '" ....	 0 _0", Go' 

R	 filtl "'1U'JUfilU'Vl'Vl1'1l'tlUU~n 

.. 0 -10 '" ~ ~ 
N	 filtl "'1U'JUfilU'Vl'Vl1'1ltlUU'Vl.:J\II~(?l 

'i'_ .. ..., ..I ... , , 'I ' 
U?I£lYf"'11N1Lt'ltln'JJtl~tl1.J'Vl~fil1fil'J1~mn.:J1£1 ~U"ll'J.:J 0.20- 0.80 

D	 = 

. 
...	 I 0 0 

L;jtl D flItl fil1tl1U1"''''1LLun 

f;itl	 ~1U'JU,rfl ~£IU~\'i1'tl,rU'ln 1un~~Lri.:J.. . 
~tl	 ~1u'Ju,rn~£Iu~o(i1;rtl,ruClnlun~~fltlu.. . 

N ~tl ~1u'Ju,rn~tJulun~~Lri.:JLLt'l:n~~fltlu

~£Ii;"'1~N1L~tln;rtl~tl1.J~;jfll1t11U1"'~1LLuni.:JLLlJi 0.20 fu1.1J 
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, , 
• ""'I .... 

1.2 ~1fll11"l'J12.JL,'m.J~ (Reliability) "lI'tl.:lLLU'lJ"'jjl~'tl'J 

!(;l'i'VI1fi1f1'J1JJL;1'il~1.J"l.I'il.nLU1JVlfI~'il1JLjjltllojf~(;I~ KR -20 ( Kuder 

Richardson Formula 20 ) (~'J~LLlN~'ti.:lfllnJ1, 2538' : 198 ) 

1 S pqr = ntt 

N - 1 

,... 
L2.J'tl r tt 

, 
... 0 II' ....... .....
 

N fll'tl "1~'J~"lI'tl"ll'tl.:lLfllffi.:l2.J'tl'JC'l 

p ~'tl ijjl~'J~"lI'tl.:l~vi11~~.;r'tl~~.:I1 ,r~~'tliC'l~'J~"}J'el.:lfll~vi1'Jn 
... 

n'lJl"l~ 'ti.:l~2.Jjjl 

q ~'tl ijjl~'J~"}J'tl.:l~~vi1tjjjll~;r'tl~~.:I1 ~ffi ~'tl 1 - P 

S2t ~'tl fll~LL~~fll'J12.JLL1.lnJ1'J~"lI'tl.:lLfll~.:Iij'tli.:l~,j'lJ 

x = S X 

N 
..i 

L2.J'tl X 
... 
f1'tl ~1L~~t1'ti(;lrl~'J~"JI'tl.:lfl~LL~~ 

S X 
... 
f1'tl 

... .... 
eJt'lr.J 2.J"}J'el.:lfil~LL ~~"'.:I~2.J jjl 

N 
... 
I"l'el 

o ...... 

"1~'J~L"lI1~'tl'lJ.. 
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..., ..a ..., AI "'i'_ 'I" 
~~~n1~'J~fl'J1~L'VI!J.:ij;l~.:i~1~'J~q1.J~~.:ifl I.I'Iti ~"Jl~Vl~ Ravine" and 

Hambetan (n,:j'H'I, 2536 : 185 - 186 ) 

n 

S Xi 

a.v. = 1=1 

N 

a.v. fi'fl ~';l1lJL~t1,:jI1l~,:j11l1lJ1'lJIm.h:;t'l,:jf1, 
, 

... 0 " ... n flt:! "l1'1.l';l'l.l~L"Jlm"Jl1t'JJ 

X fit:! ~';l1lJVl~,:jlJl12J1'Vl~th:;t'l,:jf'1 ilfi1LtI'I.l + 1 ,0 u.~:; -1 

tc;)t1i;"l1jN1L~t:!n;r'fl~'fl'U~il;11fl';l12JL~t1,:jVl~,:j'Jl'fl,:j1'Vlmh:;~,:jl"1~,:jLL(;] 0.50 ~'I.llt1, 

~~~1Fi1LL~n~h-ll fl::LL'IJ'IJri'fl'IJLW'IJ LL~::fl::LL 'IJ\Wll.:i LW'IJ (t\'';l'l.lu.~:; 

tl,:jflCk!1 ,2538: 104 ) 

So 

t = IN S 0 ( 
2 

- SO) 2 

N - 1 
,..

LlJt:! o 

N 
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~ ii~m11''Un1'W11t1'i::iVlflJl1'n"lJ'iHltlVI L"i!J'U fl'tJ a.I,"'n61'tJTti~!J~'tJ 'U ~fJ1;{tIl.. f;l~ 
... ". 

( LtIl1'JCUfJ, 2528: 284 ) 

= M1 + 

P - M 1 P 
, ~ 

~~~'tl..:J~:;LL\!'I.lLil~fJ"'1nm~tIl'tl'Uri'tl'\.m1~L1m.l (Pre - tese 
, 

= ~~")I'tl\lfl:;LL\!'I.lLil~fJ"'1nm~'tl'U,"i\lm~L1fJ\! ( Post - test ) 

., 
n~1 i1'tl~1 'U'Vl L1fJ\!fl'tl~n'J Lf;l 'tl§i!'I.l1~i'Ln cu,]~'l(;l ~3'l\! 



24 

" " 
tjVltl1.h~~~fP1"1l'e)~n1ij4'tJrlf~il• 

~tlU L1tl~n1:itlmJ~mii(;l Lfl~~LLtJU ~1~f1.J,rn~m~n~~~1.J1.l~~n1PliltJUVl~ ~'1:.ilViiu~~ 

LLtJUn mJ~~"''fi qj~ril ~~1~'Vl tJ1~tJL 'Vl rlLULflm~1'~~ rlflVi~~\!fPl~ LLfl~~ LM1~"'tJfli~'l'Vlt 
" 

'Vl'N n1~L1tJu'VI~~1iij1n L1tJu~'JtJ1.J'Vl ~tJUfPltl~~'JLVl'fl fIi'JtJ~tlu Ltnmn4'tJ i.W3 LfPll1~",;rtl~ fl ~~il 
~ ~ 

... .- I ... CI' ... ... tr. "..I
1. n1~'JLM1~'VI~1rl1f1'J1~rl(;lL~U"Iltl~1.J'VlL~tJUfPltl~Vi'JLVltl~'JtJt'ltlUIiij1n~L,m'1qj 

2. n1~~ LfPl11 ~"'~11.l~~i'VlfiJ11Vi"lltl~1.J'Vl L1tJUrl'fl~~'J LVltlfIi'JtJ t'ltlU 

3. n1~~Lfll1~"'tJfli~'l'Vlt'Vl1~m~~tJU'VI~~1iij1nL1tJu~'JtJ1.J'VlL1tJUfltl~~'JL(;\tlfIi'JtJt'ltlU 

, 
n1ijLfPll1~"''VI11.l~~i'VlfiJ11Vi1.J'VlL1tJUfltl~~'JLVltlfIi'JtJt'l'e)u Lffi~ n1~'tIn1.l~mi(;j'(;l Lfl~~ 

" LL~U 1.l11n{]tJfl~~il . 
.. tr I ... C; ... ....... " ... 

1 n15")LI"l11~~~1 fPl11"l'J1~ fPl (;l L~U"Iltl~1.J'VlL1tJUrltl~Vi'J LVltln'J tJ t'ltlUliij1n ~L"llm'1qj 

.... - co " ..., 
~L'tJ'J'1qj ~1U'JU (I"lU) X ~~(;l1.Jfll'J1~fll(;lL 'VI\! 

:t ..." (;l(;l1ULUtl~1 2 4.08 

...~1Un11tJ~(;\~tln1~~tlU 2 4.28 (;l 

­f;l1THIYi 2 

... ,
LLt'l(;l~1t¥L~U~11.J'Vl L1tJufPltl~~'J LVl'e)fIi'JtJt'ltlu~ m4'tJt'l11~~U ~R1 

~ 

... CJ " ..J ,,~.-1 " I'" CJ " ..J 
fPl'J1~rl(;lL~Uliijtl~~L,m'1qj'Vl1~(;l1ULUtl'VI1'e)~'Vl~~(;l1.J 4.08 LLfl~rl1R'J1~rl(;lL~U"Iltl~~L,m"ll1qj 

'Vl1~ ~1Un11tJ~(;\~tltl~~~~;1.J 4.28 M1.li.Jl~1 eJL~tJ'J'1n liJfll'J1~iii(;l L~U~11.J'VlL1tJUl"ltl~l;'J LlJ1tlf cu 41 \I -tt 

, J ~ .1- -- , .... 011 J. I .... ...l_.... "J' '1 - :;;. " 
''JtJt'ltlU Lffi~n11r.JnlJ{]1Jln~fltlVl'JLffiULM'fI~lJ~~(;l1.J'Vl~'JliijtJM1~"IlUtl~ ULnW'fl(;l'Vl~'Vl1~(;l1U 

J' ,,_ ...I 
LUtl~1LLfl~'Vl1~(;l1Un1~tJ fl Vlt'ltl n1~t'ltlU 
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2. n'lTVI'l,j1~~."fi.n'l~u.,,~tJ1Jfll'tl).J~'JL~'f.)f,i'JfJ~'fJ1J 

~i1~~1-n1Jn'l1~'l,j1~~."fi.n'l~1'tl>3U"'~fJ1Jfll'tl).J~'J~~'tlf,i'JfJ~'f.)1J1(;lfJ1;r~~1 (L~'l'JciM", 
" 

2528: 284) 

= + M1 

P - M 1 P 
..J , ... 

e.l~1'tl>3Pl~Ll.1J1JL~~fJ'"l'lnn'l1~'f.)Un'f.)1Jn'l1L1fJ1J (Pre - tese ) 
, ~ 

=: e.lfl1'tl>3fl~LL1J1JL~~fJ"nnn'l1~'tlu~i>3n'l1L1-fJ1J ( Post - test ) 

.. '" P = fll~Ll.1J1JL~).J''tl>3''tl'''(;l~'fJU 

0­

n~'l tl'fJ~'l U"'L1-tJ1JI"l'tl).J~'JL~'tl§ij1Jl~Ln CW.,r).J'l~1~'l1J 

LL.,,1Jph 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 

fOi'l~l~ = 1.202 ~>3,r1JU"'~fJ1JIO)'tl).J~'JLtJI'tlf,i'JfJ~'fJ1J L1'tl>3 n'l1tJn,jnu"ii~(;l1~~~LL~1J 

1~Lncw.,r).J'ltJI13'l1J 90 / 90 
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3. miiL~rl~,rCJ~~2.J~'Ylt'Vl'l-1m1~tJu,"i-1"'l'lnL1tJu~'JtJ'lJ'Yl~tJUfOlfl2.JfbL~flf1i'JtJ~flU 

mii LfOl1'l~,rCJ~ ~2.J ~'Vl'i'Vl'l-1m1~tJU 1~Wi'l-1riflU~tJULI.~~,"i-1 L1tJ U~'J tJ'lJ'Vl ~tJU 

LI.~~,"~-1L1tJU (t - test: One - Group Pretest - Posttest - Posttest ) urlnnCJ~(MU 

fOlfl2.J-n'J L~fl fIl'J tlMlU LvttJ1;r~ ti~1 um1~ LfOl1'l ~,rm1'Vl ~~'fl'lJ 1il'J'l2.JLLVI n~h-1l1fl-1Iil~LL UUriflUL1tJU 

'"., al ... I ...... 

S 0 = 229 ,So 2 = 3287 I N = 17 IilU 

So 

t - ( SO) 2= IN S 02 

N - 1 
I... 

L2.Jfl 

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

17 - 1 

= 229 

14.66 

= 15.62 

"'l'lnVl'l~'l-1 t ~-1iJ df = 16 1~;'lJIil'J'l2.JL~flJU 0.05 iJ,j'l 2.120 ~-1~fl~'lLiJU"'l(;l• 
,"in LI.~,j'l t ~~'lu'JUJ1JA' = 15.62 ~-1n~'l"'l~,"in Ll.tJ~~'lCJ~m1'Vl(;l~'fl'lJ 2 Iilf-1LLVln~h-1riu.. . 
...I ...~ 

L"llflbt'l 95 % ,rU~fl m1L1tJu~'JtJ'lJ'VlLffiulil'fl2.J\;'JLVlflf1i'JtJ~flU L~-1m11JntJn'lJ1i,"~fl(;j'J 
"'..... "'.:. J' - ., 't '" CJL1tJU2.JIil'J12.J1L'n2.JlIU"'l1-1L"llfl bt'l 95 %.. .. 
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--.1 ... If.,
~'";I u eJ~ n1~'Hfl"i1~\lI"lJ'f) JJ~ 

q qI 

1. 
.ell A r I 

U'VIL:i'tJ'UPI'f)~Y'l'JLIMlfl'JtJ~'fl'U 
... I A CI' " .J ,,~ ..J cv 
~P11P1'J1~P1(;lL'VIW~1m~!L"Jlm"Jl1q)(;l1'UL'U'f)'VI1'fl~'VI:r~(;lU 

4.08 LLfl~ell1'Um:i'eJ~~~'f)m:i'~'f)'U'f)rl~:i':;~U 4.28 ii'f)~1'f)rll'U:i':;r;lU~ 
~ ~ 

2. lJ:i'~~'VIfi1l1Y'l'1l'fl,:ju'm1tJ'UPI'fl~~'Jtl'1'f)frJl'JtJ~'fl'ULi'f),:j m:i'CJmJl)illi(;](;lL~'VI~LLtJ'U lell 

LnWerl~1(J1:i'~1'U 90 / 90 

3. 'VI i,:jtOj1n L5-tJ 'Uell'J tJU 'VI L5-tJ'UPI 'f) ~~'JL~ 'f) frJl 'JtJ ~ 'f)'U 



28 

Li~,:jm:itln'l.1~u~vi~ L~,"::Uti'\J d1,"fu'l!n ~n'M1~::l1iu'I.1~::mP'i;ltJu~~ ~'1:nVii'\J~-:I UL:J'\Jn 

u,jihJlf~ '1J:Jw :J,"1~'Vl mtrm'VlPlL'\JL~ tl~1':J-:I I"l~Vi ~::'\JM U~::~ LPlrl::'lfL:J~l:J~'Vli'Vl1-:1 m ~ 

LW'\J'"tr,:j"l1 m1tJ'\J~';I tJU'Vl ~tJ'\JI"l~:J~';I L~~~';ItJ ~~'\J mi:J 1Ji';l~ tJ1,:j~H1. '\Jm~~r.r tJ Li1'\J'l!n ~n'M1• 
..... I I I 

~::l1iu'I.1~::mfll;jtJUVl~ ~'1:nVi;'\J~,:j LLL:J'\JmL,j~:Jlf~'1J:Jw nYi1 ~1'\J';I'\J 17 PI'\J Ll"lffi-:lij~Yl 

1-n'\Jmnriu;r'f)'J~1'\Jm~r.rtJ p;~ U'Vl~tJ'\JI"l~:Jii';lLVl~~';ItJ~~'\J~,:jm~'tJn'l.1~,~~~ ~,"::uti'\J 

LL~::UUU'Vl(;l~~ut)~L:J~l:J'l'Vli'Vl1,:jm~~tJ'\J 
" ,

m~~fl,:juv'L1tJ'\JI"l~:Jii';lLVl~~';ItJ~~'\J1'\Jm~r.rtJil L1:JIIf'\J"l1n~n'M1'"trn~~~u~::;r~:J~.. .. 
~1,:j 1 m~LPlrl::'lfLd~,"1 m~ri1,"'\J(;It)~~1.h::~,:j~ m~~~1-:1uiJU'Vl~fl~'J m~flfl-:luvlwtJ'\J 

1"l'f):J~';IL~~~';ItJ~'f)'\J ~mriu,j'\J;inH1.'\Juti'\J~~ffi:J~1'\J';I'\J 1 uti'\J 

_ ".1 ~ - ... - .. ' .,J ... .r ,... .. 
mr.lLPlrl::,","1lJ1::¥'i'Vlfi111"'U'VlLffi'\JI"l~:JVi';lL~~~';ItJ~~'\J'Vl~rl,:j1l'\J ~'LnW"F1m~1 

f'h'l.1~::a'Vlfi111'" 90 1 90 m~Ll"lrl::'lfL:J~l:J'l'Vlill~,:jn~:J~';I~th-:l~~tJ'\J~';ItJU'Vl~tJ'\J 

1"l~:J~';IL~~~';ItJ~'f)'\J L~~.yhuUU'Vlr;)~~Uri~'\JL1tJ'\J U~::'"tr,:jLW'\J~';ItJUUU'Vlr;)~~u~';ItJL:J~l:J~'Vli 

~rfir.rtJ~~,:j;'\J U~::ti1'\Jn1~Lfilrl::'If;{~~~UUfl';l ~tJ1;r~~~1.'\JmiiLPl11::'lfm1'Vl(;l~~UI"l';l1:J 
I ,...., ... 

u~n~1,:j"ll~,:jPl::U'\J'\Jn~'\JL~tJ'\JU~::,"~,:jL~tJ'\J(t-test One - Group Pretest - Posttest ) 

-r91q1J'i::~~AlIil~~11Ji..r!l 

1. L~~~~-:lU'Vl~tJ'\JfiI~:Jfj';lLVl~f "jl'JtJ~~'\J ~,:jm~'tln'l.1~u"iilJir;) L~,"::Uti'\J 
.. .... ... __ .-. ..J " ..r 

2 . LVi ~,"1U 1::a'Vlfi111Vi "ll ~,:jU'Vl Lffi'\JfDl~:JVi';l Un ~~ ';I tJfl ~'\J'Vl ~ rl-:l 11 '\J 

3. L~~~ LfDl~ 1::,rL:J~ l:J'l'Vli'Vl1,:jm~~tJ'\J'"tr,:j"l1n ~tJ'\J~';ItJU'Vl ~tJ'\JfDl~:Jfj';l LVl~~';ItJ~~'\J 

90/90 

., ..." ... ... .-. ..J " J'
2. ,"iH"l1nL~tJ'\Jj;l';ltJU'VlLffi'\JfiI~:JVi';lL~~~';ItJ~~'\J'Vl~rl,:j"ll'\J 

..;. J' I1 ... 

LVi:J:J1nll'\Jn';I1n~'\JL~tJ'\J 
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... 
tJ~1J~~(;l 'L~'VI~LL~U ,J11n!l~~~-3i1 

.. "'-1 .... .. cr ",.J II' J' ..J-..' 
1. 1JVlL1t1Ulil'el~Yi';lLV1'eln(Wtll'elU ~lil'llil';l'l~lil(;lL'VIUIil'ln~L'1lm'1l'l'lJ(;l')ULU'fl'VI'l'el~Vl1~(;l1J 

4.08 LL~~~hum1~~V1~'flm1tll'flU'fl~~1~i1J 4.28 C1'fl~'l'fl~1U1~;1J~ 

2. tJ1~~VlfiJ)'lYi'll'el-31J~L1t1Ulil'fl~~';lLV1'elfrl';ltltll'elU L1'el-3 m11JntJ~,mvi(;l L~'VI~LL~U 

1~'Lnru"]~'lV11~'lU 90 / 90 

.., ... II' ...,... .... 

3. 'VI~-3Iil'lm1t1U(;l';lmJVIL1t1Ulil'el~Yi';lLV1'fl1'1l';ltltll'flU 

'£liitl~!l e.l~ 

m1'i)4't1lilf-3~djum1tll1'l-3LL~~'VI'ltJ1~~VlfiJ)'lYi1JVlLWUlil'el~~';lLV1'elfJi';ltltll'elU 
... 

1JntJ~,m~(;l L~'VI~LL~U ~'l'VI11J'l!n~m~rw~i1JtJ1~mf'li1t1UV11 ~'1l'l'YiiU~-3 LL~unLL~~~~~'lJ 

~ru t1~ 1 ~'VI'lijVltl'1itIL VllilLUL~~11'1l~-3lil~Yi1~Ulil1 tJ11 n!l~'liitJ1~~VlfiJ)'lYi"IJ'el-31JVlLWU 

lil'el~~';lLI'I'elfrl';ltl~'elu1~'Lnru"]~'lV11'1'lU 90 / 90 
dlI 

I • ~ 

L2j'el~1il'l1ru'lrl'lL~fltl"ll'el-:lLL1J1JVI(;ltll'el1Jri'elUL1t1U iilii'lLvhn1J 12. 12 rl'lL~~t1'll'el-3LL1J1J 
..,... .... I ,.., 1,.J .,... ..., I 

VI(;l~'el1J'VI~-3LWU~lil'lLVI'ln1J 25.59 lil'llil::LLUUL~~t1"11'el-3LL1J1JVI(;ltll'el1J'VIfl-3L1t1U~fll'lMn';l'l.. 
I I I ..... 

l"i'llil~LL UUL~fltl'll'el-:l LL1J1JVI(;l~'el1Jri'elUL1t1U '-3m4'mTu11il~'l~'l1il'l n~'l L'VI V1;-3i1.. . 
1. ri'elUVI(;l~'el1Jm4't1Iil~1J'elnri1J'l!n~m~n~~Lrlunfl~vi';l'elti'l-:l~'l fll~LLuu~1~Iil~ii~~1U .. . 

... ...J..-. Go' ., ~ ..." ... ... ~t-.. .. ".l 
m1L1t1UVI~';lliltl~'elU'elti (;l-3UUm1Vl(;l~'el1Jn'elUL1t1U(;l';ltl1JVlL1t1Ulil'fl~Yi';lLI'I'el1Vl~';lliltl~11-3"JlU.. .. I I .. 
I..... A ~ .., ~ 1'. "J' ~ J' ..J... ::. I 

fll'lL'Ufltl'll'el-3fll~LLUUIil-:lV1'lLYi11~Unl'ln~ ~~lil';l'l~lYiU3'lU ~ULU'el'VI'lVlL1t1UUU~'lII'elU LLfl~ 

L~'el m4't1;-3 Lt1U'el'l1il'l16~~'elUtJ1~~'l~"11'11 "1 1'lltrn~n~UL~'el'VI'l1JVI L1t1Ufll'el~~';lLI'I'elf L'i-3n fl'l';l.. .. 

(;l1JVlL1t1Ulil'el~~';lLV1'elf "1 L~'fltrn~n~(;l1JVlL1t1uLtllN~-:l1,";j'lLL1J1JVI(;l~'el1JLifi~tlnfllf-3'tiuVI~-:l .. .. . ... 

"Jlru~V1trn~n~~'JVlL1t1Ufll'el~fj';lL(;J'elf"1 l-3Ln(;J~'ltrn~n~iJfll';l'l~vi-31IilL1t1U~'ln LYi11~Vl111J 
, ... 

'-:l1Un'l~'lfll1-3LL1ntrn~n~'el'lIilIil~~'l~~'eltl1~ 
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1'IJi'4';l'IJ'~-:Jm1~Lfll11~ie.J~tf)./'l'Vl~'Vl'Nm1L1tJ'IJ 1~'VI~1-:Jri~'lJL1tJ'lJLL~~'VIi-:JL1tJ'IJ~';ltJ 

'lJ'VlL1tJ'lJI"l~)'/~';lLlfl~flhtJ~~'lJLL~';l ~tJH'~n~1'IJm~~LI"l11~ilPl';l1)'/LL(;ln~1-:J'lI~-:JlPI~LL'IJ'lJri~'IJ . 
LL~~'VIi-:JL1tJ'IJ (t-test : One-Group Pretest-Posttest ) .,1nm1'N t ~-:JiJ df = 16 ~~~'lJ 

1"l';l1)'/L~~,r'IJ 0.05 iJ~1 2.120 ;-:J~~~1LtJ'IJ'''''VIin LL~fi1 t ~~1'IJ';lnJt~ = 15.62 

~-:Jn~1""''VIin LLtl~~1e.J~m1'Vl"'~~'lJ 2 fllf-:JLLlfln19h-:Jri'IJL~~t~ 95 % ,r'IJ~~ m1L1tJ'IJ~';ltJ 
OJ • 

1J'Vl L1tJ'lJlPI~ )./~';l L(;l~fri';ltJ~~'IJ ~-:J m~ll ntli1'lJ~ Lii",L~'VI~LLeJ'IJ e!L1tJ'lJiJ lPI';l1 )./1L~)'/~'IJ.,1-:J L~~ t~d.J	 OJ .. 

,
 
95 % ~-:J~~"'I"l~~-:Jri'lJ-:J1'IJ~rortJ'lI~-:J rorn1 (2543) t~vhm1~rortJ
 

I" .....1. "'flL~'IJ~LL'IJ~L~~m1L~tJ'lJm1~~'IJ 

.... ".J ~", cv	 .J ., ..." J'
"1ne.J~m1tl~~L)'/'IJ"~-:J~L"Dm"D1'lJ ~"'1"l11~"''lJI"l~LL'IJ'lJL~~tJ~'lJm1tl~~L)'/'IJ'Vl1-:J"'1'IJL'IJ~'VI1 

Lvhri'lJ 4.08 LL~~fi11~~'lJI"l~LL'IJ'lJL~~tJ1'IJm1tl1~Lij'IJ'Vl1-:J~1'IJL'Vll"lill"lm1e.J~Vl~~Lvhri'lJ4.28 

Vl1)./"Il';l-:Jfi11"l~LL'IJ'IJL~~tJl"l';l1)'/~'"L~'IJ'lI~-:Je!L~m"Jl1flllfl1)'/LL
OJ 

'IJ';l'Vl1-:J"II~-:JL'lJ~tf iJfi1~tJ1'IJ1~~'lJ~m., 
.~	 OJ 

~ ..... Irt .;~..,,, J' ~ J'..... .Jt.-..., ..
 
Lu'IJe.J~)'/1"1 n'lJ'Vl L1tJ'lJI"l~)'/~';l L(;l~ ~';ltJ~~'IJ'Vle.J';l"t1 ~11-:J'!I'IJ Lu'IJL'IJ~'VI1';lfim1~~'IJ'Vle.J';l.,tJ)./
 

OJ	 OJ 

.	 '" '" 
~~t~YI chtlvi1LL~';l ttlrorl'l vi1 LU'I.I'lJ'Vl L1t1'IJI"l~)'/~';l LlJl~fl 'lJm1~1L il'IJmnror[J1'lJl"lf-:Ju 

~1Lil'IJm~L~-:JLL~rorl'l~1-:J~ru~1-:J"1n1l1t1'IJ~n~1Lil'IJm~1~ ~-:Jvi11~lPhtl~~Lij'IJ~~~~1'IJ1~;'lJ~ 

LL~~-:J~tJ1-:Jt~nVl1)./~rortJ~l'l~1 ti-:JiJ;~'lJn~ffi-:J~~u1-:J;-:J"~~~-:Jt~f'lJm~~'lJ1LL~~LLri1'l11'IJt~m~ 

~~ttl L"Il'IJ m~,j1L;1i'4'l.J'V,L1tJ'lJfi~'IJ;r1-:JU~t1 L~~'VI1~tJ~~L~tJl'lti-:Jhj~~~ 111~LL~~L~tJ-:Jti-:J 
OJ .	 '" 

t,j fi~t1~iJL~tJ-:JLL'Vl1n'lJ1-:J lfl~'IJ Lil~-:J"1 m';l~11'IJchtlvi1iJU'fltl ~-:J,r'IJtl1.,~,j1'lJ'VlL1tJ'lJI"l~)'/~';lLVl~f 

"Il';ltJ~~'IJ L-;''fl-:Jm11Jntl~'lJ~vi", t~'VI~LLeJ'IJ ttl1;n,'lJm1L1t1'IJLL~~m1~~'IJ ~~~'.l"~~~-:JiJ'Yin~~ 
I	 , 

1'IJn1~H'191~t'lJ~1)'/1~ClYl"~(;l~'lJ~1m)'/L;j'fl,rn~n~iJ;r'fl~-:JoltJ LL~~~1)'/1~ClLL~l'l-:Jm~~1fil91n11 

tl~'lJ~'VI~~vi'JCffi'IJLI"l-;'TNtl1~;'lJ 1~,rn~n~':I t~~tJ1-:J;h 1 LL~~tl~~l'l.ritJ 

I '" 

2.	 ;r~L~'IJ~LL'IJ~LYl~mnrortJfllf-:J~~ttl
 

'" '"
 
1'IJm~~1Lil'IJm1~4'tJ1'IJin~nJ~L~mri'IJu 1'IJl"lf-:J~~ttlm~ti1tJvi1~~t~I"l';l~1~iJlt1'V1U1 

'!I~-:J ~rort1U~tJ~ q'" m.,., ~iJ1j1-:Jlfl~'lJLL'IJ~,j1L'ih~'lJ'VlL1t1'IJLVh'!'lJL;:i~ LU'IJ~" ~'Vl~'!I~-:J ~vi1~rortl 

~L 'VI~~1"l';l1L ~'lJLL~ij~'VI1~~1'IJ'VIi-:J m.,1~,rn~n~"Il';ltJLL~CJl-:JLL LL~L~t1-:J~1mr'lJ1~t11t11"l';l~LU'IJ'Vl'IJ 

L~t1'1"~'1~4'tIL~-:J~'1'V1)'/'" L~11~"1n~ol-:JLn(;l~1"116~1'1)'/'VI1~'Vltl1itl~,j1~~m~~~'lJttl1-n.,~ 

~OJ CJlehn'lJ~ n ni'lJ)./1 'VIffi~enrortl,j1i~n1 ffi~'IJ"~'1m"1~6vi1'IJ~'IJ)'/11-nri'lJvi'Jen4'tIL~'1 41l~tf-:J Ln 191 
OJ	 OJ 
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.ool ..., .... tI AI'.... ~... '" 
n~,)fl b'VltJ'lJnnJ"'b'Vlfll,r. 2540. n1'i'J fl n1'i'JLfI'i1::V1 m'ilJ'i:: L~U'Vl1·m1'iflm~'lLtJ'£)~lJlU. 

n~~b'Vl~~: fII'IJtJ~'flb~l~n~~b'Vl~.. .. . 
n~'Mir'IJ~ t)~'lJ1nJ~~ff. 2536. L'VlflLUbtiL'VlflUfiAnti1. nt~b'Vl~~'\!I1'IJM: fl1fl~1l1 

fl~fll1~j;Jfb'VlflL'lJLfl~ flnJ:Mfll1~j;Jf'flj;j~1'\!1m~~ ~r;n,j'IJb'VlflL'lJLfl~~~:~tl~bnt\'1 

n~~m~~n'M1'IJtlnL~~~tJ'IJ. m:'Vl~')~~n'M1fin1~. 2541. ~..r!l f1'J1~r;1'£)~n1'itJ'VlL~!lU 

fl'el ~~'JLj;J'elf.d'J!l~,£)U~ nt~b 'Vl~~'\!I1'IJM: 1Jl';'Vl~'lJ6n1rij~ ..~ibri'IJ{'IJ'Vlf ~1n~. 

, 
fil~~'lJfi "1l~~~'Vl~. 2547. "m~~~1~Lbfl:'\!I1'ih:i'Vlfifl1~1J'Vl~tJ'lJfiltl~fj,)bj;Jtlforl')tJ~tl'IJ Lffi~• 

~tl~m~tlmJnmi~1'IJ'J'lJbfil~~n~~'tij;JL'IJ~." ~1'IJ~{tJ ~11l1~1l1bfilitl~{nffilJlL'IJ~ 

filnJ:~fII'Jm~~f111~[;lf ~'\!I1~'VltJ1itJb'Vlfil L'lJLfl~~11l~~filfl~~:'lJM . 

, 
~'lJn~ {'IJ'Vlfn~:r,h~. 2547. .. n1~~~Lbfl:'\!I1U~:i'Vlfifl1~1J'VlL1m.lfiltl~~'JblJltl§",l'JtJ~tl'IJ ~~ 

m~'tJnun~1'IJ~1'IJ Lfl'\!l:~'VltJ1 ... ~1'IJ~4'tJ ~1~1~1l1"ih~Lfl'\!l: 

~'\!I1~'VltJ1itJb'VlflL'IJLfl~~"1l~~filfl~~:'lJfil1 . 

.ool ~ 
1Jqjfi11~ ~,)~fl1. 2547. "m1~11~Lbfl:'\!I1u~:a'Vlfifl1~1J'Vlb~tJ'lJfiltl~~,)b~tlforl'JtJ~tl'IJ bffi~ 

n11'tJnUn1J7il'IJ~1'IJ'l~. .. ~1'IJ~4'tJ ~11l1~"1l1b 'Vlfililfil~1JI~1'\!1n11~ filnJ:~fll'Jn11~fll1~lJIf 

~'\!I1~'VltJ1itJb 'Vll"lL'lJLfl~111l~~flfl~~:'lJM . 

U1:u~1'3 ~L~Wilt)'IJ. 2547. .. n1~~~~Lbfl:'\!I1u~:i'Vlfifl1~1J'Vl~tJ'lJfiltl~~'Jbj;Jtlforl'JtJ~tl'IJ ~~ 
"" ... ~..,J' ............,
 I

m1rJtl~U1:n'fl'U,j~~~'lJ1~'lJblltlb~fl~ bfilffi~tJ'lJlJI~b'fl. .. ~1'IJ'J~fl, ~11l1~1l1bfil1tl~nfl 

filnJ:~fII'Jn11~f111~j;Jf ~'\!I1~'VltJ1itJb'Vlfil1'IJ1fl~~1l~~filfl~1:'lJfil1 . 
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, 
~L"llj ~ru1:;L~1'~'J\lff. 2547. m1~f1\1LL~:;\.nth:;~Y1fifl1'WtlYlWtJ'\J~~'-J~'JLlJl~f-rl'JtJM)'\Jm\lII 
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4.1 

4.2 

4.3 

frev a-. tr 

'lJ1tJ~'IJ(;]"lltJ 'lJ1LMM""~\I'V1 

'lJ1tJ~L"ll"" ~11h:::L~1''''''J"ff 
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Il_t.­
"1l'tl 

, ,j'­
~b"1lm"1l'lqj ~:b2J'I.l 

I 

eJ~l"l'l 

O.v. 

t.­
"ll'E1 ~b~m"1l'lqju~:bij'l.l eJ~,"h 

O.v.
.J 

flI'1.l'Vl 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

.J 
l"l'l.l'Vl 2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

.... 
l"l'l.l'Vl 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

. .J 
2l"l'l.l'Vl 

1 1 

1 

1 

, 
1 

1 

1 

21 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 22 1 

3 23 1 

4 24 1 

5 25 1 

6 26 1 

7 1 27 1 

8 1 28 1 

9 1 29 1 

10 1 30 1 

11 1 

12 1 

13 1 

14 1 

15 1 

16 1 

17 1 

1 

1 

1 

18 

19 

20 
, 

bb1J1J'Vl~~'tl1Jb"h-1n'l~1JnU~1J1ij;j~ L~~:bb~'I.l 

'Vln~'tl~~-1i~~u~:~-1~n'l~~'tl'l.l



LL~ (;l,u.Jfln1nh':::Lih.l 'VI1phl"l';l1~mn~1tJ~'fl,m'U'UYl(;l~'fl'U d'fl~n11'tJmJ!i'U1ilJi(;lLfl'VI:::LL~'\..l 

tl1::41Un11~nl!1 1 /2549 

~ tIl'ft ~ - ft~ft 'iiil\'l5'lIllilllfl (30 'iiil ) 

~ 

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

1 103 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 

2 104 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 

3106 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 

4 107 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 

5106 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 

6112 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 0 1 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 o • 1 0 1 0 1 1 1 1 20 

8 114 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 

9115 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 

10116 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 

11 117 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 

12 116 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 1 0 0 0 13 

13 119 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 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 

15 121 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 

16122 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 

17123 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 

16 124 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 

19 127 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 

20126 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 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 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 



... .1 -,. -I ~ • I- ..- ... 'i' ' 
j;l1'M~V1 6 LL~rM~~m11J1:;L~\!"'11"\11"l';l1~tnn~1tJ"II'el~LLtJtJ"'Li1~'eltJ L1'el~m1t:.Jn1J!JtJf;lf;lLi1 ~~"':;LL~\! 

23 131 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 

2~ 132 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 

25133 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 15 

261~ 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 O. 0 0 0 0 0 1 0 0 5 

f'l",,:ullunnfe ( 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 

~"m"n,nJ,n ( 0.2 - 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 

... .1"'" -I ~I • I- ..- ... 'i' ' 
j;l1'M~V1 6 LL~Li1~~~m11J1:;L~\!"'11"l11"l';l1~tnn~1tJ"II'el~LLtJtJ"'Li1~'eltJ L1'el~m1~.Jn1J!JtJf;lf;lLi1 ~~"':;LL~\! 

j 
~ 

I
1_ __ I I 

. ~~'WN1"1ltl~'eltJ"'~1"l1 1il';l1~tnn~1tJ = 0.2 - 0.8 

I ....
"'~1m,..~ "Iltl~ PI:;LL\!\! o = .,,1tJLi1
 

,
 • 
"lltl~I"l:;LL\!\! 1 .,,1t1n= .. 

~r;}1 P\11il';l1~tnn~1tJ P = R / N 
..J ••

R = ~1\!';l\!Iil\!"''''1~n 

...• ... 
N = ~1\!';l\!PI\!"'~"'~Li1 = 26 PI\! 



LLfl~~tJfin'lnh~Lij'l.l "'1~1~1'l.l1"'l~'lLL'l.ln"ll'tl~LL'lJ'lJYI~~'tl'lJ Li'tl~n'l11JmJ~'lJ~~~Lfi"'~LL~'l.l 

,j1~~1tJn'l1~n'M'l 1 / 2549 c;.tJ~P'l~LL'l.l'l.l"'l1n~J1n1,j\l'tltJ 

~ fll'ft " 1fI) - ft~ft iillV1~lIl11lJ'9I (30 'illl ) 

~ 
I: 

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

3108 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 

~ 117 0 0 1 1 1 1 0 0 0 0 1 , 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 18 

5133 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 11~ 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 1~ 

7 103 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 , 0 1 1 13 

8118 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 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 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 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 

12 122 1 0 1 0 0 0 1 0 , 0 0 1 0 0 1 0 0 0 1 0 0 0 , 1 0 1 0 1 0 1 12 

13126 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~ 132 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 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 

16127 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 , 0 0 10 

17 130 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 1 9 

18 131 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 

19 108 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 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 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 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 



... .1'" I 0 0 .. ~ • I'" ..- '" 'i' ' 
1JI1'T101J'VI 7 l.L2l (;I,:lI:J~ m ~lJ ~~L~\.l Wllil'l'el'l\.l'llii Iii 'l LL\.In''ll'el-:l LL'lJ'lJY1 (;I2ltl'lJ L~tl-:l m ~l:-J n lJ!l'lJ ~ ~ (;H~VI~LLeJ\.l (J1 

o 

tJ~~~'liJm~~nM"\ 1 / 2549 L'1t1-:l Pl~LL \.l\.llii 'l n~'l n1tJ'IJ'eltl 

~ tlift ~. ft~ft 'fii!'Wl61IUltlfl (30 iii! ) 

~ 
c: 
~ 

~ 
~ 

~1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 150 19 20 21 22 23 24 25 26 27 28 29 30 

23 124 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 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 

25134 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 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 

j;l1'T101JvI 7 LL2le;,-:leJ~m~tJ~~Lij\.l VI'l fli'l~'l\.l'llii~'lLL\.ln'iltl-:l LL'lJ'lJY1(;12ltl'lJ ~'el-:lm~'tJntJn'lJ1i me;, t~VI~LL~\.l (l'l'el) 



I 0 0 

LL~~~'W"l rl'"l'tl'"lt.!'"lllllll'"l LLt.!n'll'tl~ mJUYl ~~'tlU L1m~'"l(;)UIi'I:;LLt.!t.! ronm.nnttJ'Vn\l'tltJ n~~1~Ii'I:;LLt.!t.!~~. .. 
tJ1:;~'"ltJm1~m~'"l 1 /2549 

.. 
" nl''' ~ ..~. ~ilVl51lllillJ~ ( 30 ~il ) 

~ .. 
" 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 28 29 30 "i: 

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 20 

2 107 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 

3 108 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 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 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 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 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 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 

9 104 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 

1'1l.JfIl::LLUU11Vof!fl(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 7 138 

.. I 0 0 

Pl1'i1.:J'VI 8 LL~~~'VI'"lIi'l'"ltl'"lt.!'"lllliOl'"lLLt.!n'll'tl~LLUUYl~~'elU ~tJ~~'"l(;)UIi'I:;LLt.!t.! iOl'"ln~'"ln 1tJ'VI'"l\l'tltJ n~~1~Ii'I:;LL t.!t.!~~. " 



I ~ ~ 

LL~~..:l'WH~1m\l1fcilfcil1LL\lmJ~..:lLL1J1J'VI~~~1J ~tJ..:l~1;1JIil~LL\l\l fcil1mJ1n1tJ~1,J~tJ n~'-JUllil~LL\l\l~1 

lh'~~1nm1~m~n 1 /2549 

" " ,,;. ~ ..~. ~ilVl61ail1J~ (30 iiil ) 
; 

1 2 1 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 ~ 
18 131 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 

19 108 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 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 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 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 

23 124 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 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 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 

28 116 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 

"'1)JI'l:::u.~~"1tJ;rfl (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 

All I 0 0 

j;\1'i1.:1'Vl 9 LL~~..:l~11il1~1\l1fcilfcil1LL \lmJ~..:lLL1J1J'VI~~~1J ~m~1;1JIil~LL\l\l fcil1n'-J1n1tJ~1,J~tJ n~'-J1~Iil~LL\l\l~1 
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LL~l'l..:l ~H'Ilil1'tl1'U.11i11i11LL 'U.n'!l'tl..:lLLtJtJ'Vll'l~'tltJ 

1.b~~1t1n11~mt1 1 / 2549 

1')tJn"I1 'liilVl61llillJ'9I (30 'liil ) 

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

1'nJ~:::m~\mtJoIifl(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'l'-Jf,:::mJu:')tJoIifl (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 

f'i')~')u')~~')uun (0) 0.2 0.2 0.2 0.2 0.4 0.2 0.2 0.8 0.2 0.2 0.8 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.8 0.2 02 03 0.2 08 02 0.8 0.2 0.2 0.2 0.2 

...	 I 0 0 

lJl1'71.:1'V1 10 LL~l'l..:l e.lfllil1'tl1'U.11i11i11Lb'U.n'!l'tl..:l bLtJtJ'Vll'l~'tltJ 

~l'l1 Pi1t11'U.11i1~1bb'U.n = RU - RL
 

N / 2
 

_ " J... I. . 
::. I ..t '1.1 

'Yi1il11n.l1'!1'tl~'tltJ'Vl'-J lil1'tl1'U.11i11i11 LL'U.n	 l'l..:lLLlJ1 0.2 '!I'U.~u 

... I::' I ..t '1.1MU LLtJtJ'Vll'l~'tltJ~'l;n,'U.n11~4'tJ'Vln;r'tl	 '-Jlil1lJ1..:lbbl'l 0.2 '!I'U. ~u 



(;l')~.:JV1 11 bI.~~~~1fll1fll'J1~L~'el~\l'lltl~LLtJtJ'V1~~'eltJ L1'el~m1'tlmJ~tJ"ii~~t~~::LLeJ\l 

1.h::~1tlm1~n'ft1 1 /2549 

~ nf_ ill - ft~ft 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

~i1V151tllEl1J~ 

15 16 

(30 otic) ) 

17 18 19 20 21 22 23 24 25 26 27 28 29 30 

x 

~ 
c 
lil 
~ 

." 
<Jl 
co 
l~ 
r 

·C 
;;J 

X 

1 103 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 

2104 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 

3106 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 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 

5 106 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 1 0 0 17 289 

6 112 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 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 20 400 

8 114 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 14 198 

9 115 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 

10116 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 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 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 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 

14120 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 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 

18 122 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 1 12 144 



,. 1 1 2517 123 a a a 51 a a a a a 1 a a a a aa a a a a a a a a a a a 

1 1 3618 124 1 1 6a 1 a 1 a a a a aa a a a a a a a a a a a a a a a a 

1001 a 1019 127 a 1 1 1 1 1 1 a a a aa a 1 a a a a a 1 a 1 a a a aa a 

12 1«a 1 a a20 128 1 a 1 1 1 1 1 1 a a a a a aa 1 1 a a a a 1 a 1 aa 

491 721 129 1 a a a 1 a aa a 1 a a 1 1 a a a a a a a a a a a aa a 1 

1 6122130 a a 1 1 a a a a 1 9a a 1 a a a a a 1 a a a 1 a a a a 1 a1 

8123 131 1 1 1 a a 1a 1 a a 1 a a a 1 1 a a a 1 a a a 9a a a a a a a 

14424 132 1 1 1 12a a 1 1 1 1 1 1 1 1 a aa a a 1 a a a a a a a a a a a 

125133 1 1 1 1 1 15 225a a 1 1 1 a a a 1 1 a 1 1 1 aa a a a a 1 a a a 

1 a 5 2526134 a a 1 1 a a 1 a 1 a a a a a a a a a a a aa a a a a a a 

~(nJ~1tJ~'fl 11 35526 6 6 16" 6 16 7 6 10 6 7 14 14 6 7 10 6 19 10 2647 12 10 6 10 5 9 12 9 9 

0.28 0.69 0.48 0.3 0.38 0.23 0.23 0.73 0.42 0.38 0.690.23 0.28 0.38 0.23 0.23 0.38 038 0.19 0.28 0.34 0.53 0.48 0.53 0.34 0.23 0.34 0.28 0.23 0.23P 
0.77 0.74 0.31 054 0.74 0.7 0.74 0.74 0.77 0.77 0.27 0.58 0.82 0.310.82 0.77 0.77 0.82 082 0.81 0.86 0.47 0.54 0.47 0.86 0.77 0.86 0.77 0.82 0.77Q 

0.17 0.19 0.21 0.24 0.17 0.19 0.24 6.10.19 0.23 0.17 0.17 023 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 0.23 0.17 0.17 0.23 0.21PQ 

(;l1'rl~VI 11 LL~rM\'I1I'hPl'J1~L~'flJ'I.l~'fl"I.l.t1t1'V1~a'fltl ~'fl"m~1JmJ~t1~~~t~\'I~l.l.eJ'I.l ( ~'fl ) 
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~~ n1'1ATLJ'HU'lII1 A1 A';)1 )J L;1'el ~'lJ"l.I'el.:J LLtJtJ'VI ~~'eltJ 

~'fl~tll) iiiiVl fl 'fl1Ji':l L1'fl 'lJLI"li-a~tl1::;U 

S p q = 6.1 S X = 284 S 'X 2 = 3,552 

= NSX 2 
- (SX)2 

=	 26. x 3,552 - (284 ) 2 

26 x 26 

= 17.30 

S pq=	 n 

n - 1 

,... 
L)J'fl 

, 
<III 0 " ....... .,


N	 fOl'fl "1'IJ':l'IJ"l'fl''fl\lLfOl1'fl\l)J'fl':l~ 

p	 ~'fl i~~':l'IJ''fl~~ih1tn'IJ;r'flVl~~ 1 ,r'IJPl'fli~~':l'IJ''fl\lfOl'IJih~nriul"l'IJ 
" 
i~V1'-l~ 

Pl'fl i~~':l'IJ"lJ'fl~~~vh~~l'IJ;r'flVl~~ 1 V1'1'fl Pl'fl 1 - P 
, " 

~'fl fOl::LL'IJ'IJI"l':l'l '-lLLtl:n.Jn'IJ"lJ'fl~ Lliiffi~ ij'fll1~~UU 

6.1LL'VI 'lJf'h r tt 30 

=	 30 - 1 17.30 = 0.67 
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2528: 295) 

s X S F 

N N 
E1 

= x 100 = ___ x 100 

A B 

L~'el E 1 f1'el lh::;~'VIfill'1Vi"1l'el\lLL1J1J'VIPl~'el1J1'PlCJgUf2J~'VIt~~td'1\1L~£J'I.l~C9lLth.l~'f)£J~~ 

E 2 f1'el '1.J:i'::;~'VIfill'1Vi"1l'il\lLL1J1J'VIC9l~'il1J1' t'I CJ~tf2J ~'V1 t'VI~\IIS£J'I.l~ PlLtI'I.l1tl£J ~:: 

S X f1'il l"l~LL'I.l'l.ln2J"1l'il\lLL1J1J'VIPl~'il1J1'C9lCJ~tf2J~'VIt:i'~'VI~'1\1IS£J'I.l~~L~£J'I.l'ti'11~ 

S F f1'il l"l~LL 'I.l'l.ln2J"1l'il\lLL1J1J'VIt'I~'il1J1't'lCJ~tf2J~'VIt'VI ~\IIS£J'I.l~~IS£J'I.l.yh 1~ 

A f1'il l"l~LL 'I.l'l.lL~ 2J"1l'il\l LL'J1J'VI C9l ~'il1J1'C9lCJ~tf2J ~'VIt:i'~'VI~'1\1IS£J'I.l 

8 f1'il l"l::LL'I.l'l.lL~2J"1l'il\lLL1J1J'VIPl~'el1J1'~CJ~tf2J~'VIt'VI~\IIS£J'I.l 
.,
 

N f1'il ~'1'1.l':l'l.lcJlS£J'I.l'ti\l'VI2J Pl
.. 
, ., .. 

LL~ L;j,'il\l~ '1 noW'I.l(;) 'il'l.ln'ln4'£J 04'£J iJj'l~'ti'1 LL1J1J'VI Pl ~'el1J1'C9lCJ ~ tf2J ~'VIfi:i'::'VI~'1\1IS£J'I.l ~\1 hI 

~'12J'1:i'tll -if~(;)1t'i\lmh':l 'lcA1'I.ln'l1'V1'1'1.J:i'~i'VIfill'1Vi"1l'el\l1J'VI L1£J'I.ll"l'el2J~':I LlWelf.1 t'i\l,r'l.lm~ £J~\I"1l'ell-if.. .. 

~~l:i'1'VI~ f1'il 
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2528: 284)
 

= + 

P - M 1 P . 
eJ~1J~-:J,",:LL'\J'\JL~~tJ~'lnn11~~'lJri~'\Jn1~~tJ'\J (Pre - tese ) 

. , 
= eJ~'~-:J,",:LL'\J'\JL~~tJ~'lnn1~fl~'lJ~~-:Jn1~~tJ'\J ( Post - test ) 

LL 'YI'\J~'l 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 

Pi'l~1~ = 1.202 
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~~~~n1~~~~UU~~1~~~~~1~~n11~~n~~~,~~~ ( t - test ) 

d~~n11tlmJ!j~~~L~Vl~LL~U 

tJ1~r.'htln11~n'M1 1 /2549 

.J 
'VI 

1
 

2
 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

...-.of) ­ ~n~• 

~f11f11e.Ju')n.. 
e.J~n1~~~fl~ 30 fII~LLUU 

...
nflu (X) Vl~~ (y ) 

8 27 

12 25 
~ 

9 22 

8 25 

15 27 

9 27 

19 23 

14 28 

13 29 

8 25 

14 26 

16 28 

9 20 

12 24 

11 27 

15 26 

14 26 

e.J~~h~ 

(y- X) = 0 

19 

13 

13 

17 

12 

18 

4 

14 

16 

17 

12 

12 

11 

12 

16 

11 

12 

(e.J~~1~ ) 

o ~nrhi~ 2
 

361
 

169
 

169
 

289
 

144
 

324
 

16
 

196
 

256
 

289
 

144
 

144
 

121
 

144
 

256
 

121
 

144
 

206 435 229 3287 

12.12 25.59 
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S 0 = 229 , S 0 
2 = 3287 , N = 17 fO)'IJ 

So 

2= IN S 0 - ( SO) 2 

N - 1 

o 
N 

... 

fO)'fJ 
0 

"'I'l'IJ'J'IJ (fO)'IJ) 

229 

= J (17 x 3287) 

17 - 1 

= 229 

14.66 

= 15.62 

- ( 229 ) 2 

"'ln~'l~'l,:j t ~~ii df = 16 ~~~1Jf'1'J'lM~'tlJ'IJ 0.05 iJrh 2.120 

b~'tll~ 95 % ,r'IJ~'tl m~~~'IJ~'J~1J'VIb1~'lJfO)'fJ~~'JbV1'tlf,i'J~l\ll'tl'IJ ~,:jn1~'tlmJ~~i~t~'VI~ 

urJ'IJ ~b1~'lJiifO)'J1~ib~~~'IJ,,1~b~'tll~ 95 % 
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A A ~ 

1. ~.:jtltitJl(lml1J'I11Jl(1'\1tl.:j7~(I~tfl'I.Jftfl (Pentration) 
tI
 

.c:::.. '" Q,I fI tI

2. ~.:jtlti tJl(lfl111J'I11J1(1'\1 tl.:j 'lftl.:j1l.:j7~'I11WYi'I.J 'lfUft~~l(1( Clearance) 

.c:::.. , 91 Q,I 4 • 

3. ~.:jtlti'Ul(1fl1l1J'I11J1(1'\1tl.:jff1'I.J'I1'I.J1~~mtl'I.J(BurnIsh) 

4. ~.:jtlt'Ul(1fl1l1J'I11J1(1'\1tl.:jfh'I.Ji~.:j1J'I.J (Ron-over) 

5. ~.:jtlt'Ul(1ml1J'I11J1(1'\1tl.:jff1'I.J'\I~'\I7~(Burr) 
tI 

6. ~.:jtlttJl(lfl1l1J'I11Jl(1'\1tl.:jU~'I.J~'I.J;f'I.J.:j1'I.J (Stripper) . 
4Q, Q,I 4 d 

7. ~.:jtlti'Ul(1fl1l1J'I11Jl(1'\1tl.:j7tl(l~~mtl'I.J'YIffV.:j(Secondary shear) 
tI • 

8.' ~.:jVttJl(lfl1l1J'I11J1(1'\1V.:j;f'I.Jff1'I.JVimJ~tltlfl1J1~lflfl17~~(Slug) 

d '" o<!I ••• ::"" .1 1'll
9. 1J'I1ft flfl171J'I.J fl17 tfttl fl'\l'I.J 1~'\Itl.:j'lftl.:j1ln~'I111.:j'Yi'I.J'lfUft~~1(1 (Clearance) '\I'l.J1Jl 'If.:jl'I.J 

h1'mh.:jL7 

10. '\I'l.Jl~'\Itl.:j'lftl.:j11.:j~m1J1~ff1J(Proper clearance) ~tltl~17 Uft~ij1tfl17'11l'~tl~l.:j17 
." ",
o<!I 'lI 0 A". 11'lI " "'"., o<!I 'lI11. t1Jtl~tl.:jfl17'I.J11'\1tl.:j'lf'I.Jff1'I.J 1.1 'If.:jl'I.J fl17tltlflU'U'U~lmtft~'Yi'I.J'lftlm.:j 7 Uft~t1Jtl~tl.:jfl17 

tI • tI 

ih;f'I.J ff1'I.J VimJ~tltl fl1J1 ~lflfl17~~ , 1.11~.:jl'I.Jfl17tltlflU'U'U~16Uft~'ti'l.J'~ftl~1.:j' 7 ~.:jtl ttJl(l 

12. 1l1'tlt'Ul(10.:j 'YIq'tJ~fl17~~ (Theory of cutting) 1Jl'Yim,rl1~ 
• tI 

13. l'I.JmtlHiti~I'I.Jift'l1~'lfij~t~(I1ti'I.JQmh1J11~.:jl'I.J U~fl1l1J'I1'I.J1'U1.:j'\ltl.:jift'l1~'lfij~ir'I.Jhi 

tfhti'I.J ~~mfl17 fil'11'I.J~7~(I~ fi'I.J~fl '~tl~l.:j'7 

I' ,~tI tid. QI QI tI QI 4Q, 

14. '\I'I.J 1~'\I tl.:j 'lftl.:j11.:j7 ~'I111.:j'Yi'I.J'lfUft~ ~l(11Jff1'I.J ff1J'Yi'I.J ti fl'U7tlmt~fl (fracture) Uft~ fl17 tfl~ 

'I1lrl~~tQtl'I.J(Bumish) tl~l.:j 17 

d.d 91 0 .d 4Q J 4Q 4Q II £ 4: QI 1'lI 
15. 1 '11'l.JmW'YI~tl.:jfl17'Y1l'\l~'\I7~(Burr) 'YItfl~'\I'I.J'U7nWN1'11'I.J1'\1tl.:j'lf'I.J.:j1'I.Jt'I.Jtl.:j~lflfl17~~

Utl(lft.:j~:Vh h1'tl~l.:j 17 ~.:jtlttJl(l 

Ad'" 'lI '" '" A .1 ''lI16. fl17t'lftl1Ju'U'Um'I.J~1 (Cold welding)Uft~fl17m~t~.:j~1flft'U(Spring back) tfl~'\I'I.J ~ 

tl~l.:j 17uft~ij1tfl17tltl.:jti'I.Jutfl'\Itl~l.:j17 
17. fl17fffl'l17tl~'\Itl'Ufl1J~~'\Itl.:jJU,fUft~~16~fl'tJW~tl~1.:j17 Uft~ ~~unt'\I '~tl~l.:j 17 

.d d "'i::' ~ . A ,.1d
18. fl17t'Yi1Jfl1l1Jt71'\1tl.:jfl17~~ ft'l1~~.:jU~ 40 (l.:j 240 ffi~fl~tl'I.Jl'Y1~~tfl~tl~ '.i'\l'I.J 

19. tff'I.J i~.:juff~.:ju7.:j~lcn'I.Jfl17~~ij~fl'l;jW~ i~(Ivt1.,,1.I ij~11.1U'U'U tl~hrl'l.:j 
tI • 

20. 'lftl.:j11.:j7~'I111.:j'ti'I.J,ftm~~16Viij'\l'I.J1~ 'lftl.:j11.:j1my ~~ij'\l'I.J1~tl~7~'I111.:jt'Yiltfh' 7 

21. t11'\1'I.J1~'lftl.:j11.:j1Jlmfi'I.J'1.I7tl(lU~fl~~hi'U77~'Uti'I.J~~lU'I111.:j'Yivm1J1~~~vh1l1'tfi~tl~'7 

Ad d.1 "d " A ~ .,
22. tl\11Jt'I.J(l1J1Jtl.ltl7tC)f'I.J~'\Itl.:j7~(I~fl'I.Jftm'Yll7 

II, " I 

23. fl171 ~'lftl.:j11.:j7~'I111.:j'ti'I.J,fUft~~16t'Yi117Vi ~dh 1l1'tfi~Nfttff(l'U'I.J'\Itl'U'\Itl.:j;f'I.J.:j1'I.JViQfl 
Go'.dd' Go' 4 ~ J
 
~~ 'YIt'.i (Iml'.itl(l~~t~tl'I.J'YIfftl.:j'\l'I.J1Jl
 



63 

<!I... AI 0' do' .... QI I III 
24. 'YIV"nH'lV'UJ'i::tJ::llJV'HIl)fU~~vn::tJ::flUtlmVl1L'i 

25. ri1u~lnmVtJU91fl(fracture) ij~fl'J;Jw::mh"h 
26.	 fllnmtJ'UlfitJ1n::tJ~nuiifl~V"ltll1~U~tl~w~..h'f{1~tJ1i1~ 

.1 ,. ~ 0 fIl .... ~ 0 d AI ~... .,; , 91 
27. ~'U1Ufll'i~Utll Ltll1~1'VW'YI11lJUffUmff11'i~tlJUU~~1J~'U1Ufllm~'U1Ufll'i V~ 'i'Ul" 

v	 v 

28.	 fll'i~~1"'11~l~tJfll'i1~Uvi"iU'lftl~uvi"m6uHU~'U"lU~~ \1fl~~f{1tJfl1J~~mh,,''i 

191 •• Z 0191 .... '.10'	 0'91'
29.	 fll'i 'tl'~Ul~'tl'V"11"~V".... U'tl'Utl::~ltJUVtJfl11 10% ~~'YI1 l1lfl~V:: 'i~U 

... 1 91 •• Z 0' 0''';' 0 191 .... ,.1
30. flTHtlVfl	 'tl'~Ul~~V"'tl'V"11"""U'tl'lm::~ltJ'YI1Jlflfl1115% ~::'YI1 l1m~v~ 'i~U 
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I tI	 tI, • 
.ct QI , QJ 0' • ".c::::....ci,. 1"1 ". 1 .... '" 

1.	 ~:::t1~'Vl'\Jfl'UfI'lJ~~'\Jfl~um'VfU'll'U~~U'Vl~~lt1n~n'\.H'I~~~ lJ ~Un...lfl ~11~"'Um~'Vl~~flmt~nmJ 

.J
tJ~lnQ'\Ju
 

•• • ~ 0' ...:l 0 .J 'I 'l/l.del .... 1'1/ .d

2.	 '\JU1~'ll'fl~d1~~:::11d1~'VfU'll'tm:::~1t1'Vlm11u~'\JU1I1~'ll' ~t1'Vl'lJm~tn~ffdu f1~'lJU'Vl'\Jfl'U'\Jfl~
 

.1 ... .J 'I/.d "I lei QI"'.d ",.J
 
'll'U~lUtn~'\JUUfltl'Vlq'~tm:::~'lJmfltl~~t'QflU'Vlfffl~tn~'\JU 

~ I .d ... .J .... '~o' "'~ "I'I,l 1 .Jt 2 d ... 
3.	 t1JUffTU'Vltn~'\JU11~~"'lnU'Vl~'ViU'll'~nn~nU~n~~ ~11~~~t1~11U~U"(1dn"'~tn~~tJ ~UtUfl'\Jfl~ 

tI.	 " " 

m~~m.QflU ;U~lU'UUUd~~ ..11,,rlfi~m~;r~fJ~~1111~'\Jfl'UfI'lJ~~'\Jfl~liu~tm~tijfl'\Jfl~ 

l~11~~()n;~ ... 

4.	 ~hu~"'~tfi~~Ut~fluYi~~u"I1n~iu~lu111111~;d~~' tJ'U.,ffl~d1~'\Jfl~~U"I1U~~~16 ..11,,rij 

.1' '1/ .... '1/ '" I'll eI.J '1/'1'11" ~ 0' 0' 
(,lJ~l~fI~lt1n'UnU"'lU m~tn~ f1~'lJU"'~'lJ1I1n'\Jum l'll''ll'fl~d1~'\Jfl~'ViU'll'U~~mtl1l1nu~~ 

. " 
1~11~Yiu1'lJ1;~trUt~U l~11~flflu 
•	 .d.Q QI.d , ~ tI ct'4.ek CilI 1 '1' 0' jI .ctQI 

5.	 ffdU'Vltn~"'ln'\Jfl'UfI'lJ~~'VlU'Vl~'ViU'll'U~~~lt1'Vlfl ~um~~~C)f~ ~11~U~U~ntl~lt1"'~~fl~'lJ 

'" .J l' .... dt '"	 1 . '" 
tn~ '\JU tJ1'\Jfl'UfI'lJ~~'Vlfl1l1n "'~ tn~~ fltl'\J i'\J~~~ ~'lJ1 n ~11~ flflU "'~ Ln~~fltl'\J i '\J~~~~'lJ 1n 

t.,fUtiu 

, ",	 " 
6.	 t~U~1Yi'cnJ~~U~UW~lUYit1~U(,11~~flfln"'ln~U~'\Jfl~UYi~liu"I1 ..11'lr~t1m~'~U~u~U 

~ 0 lit 4 .. ~CW 0 , ,~ .d Col 4. : '/4.., J d
'll'U~lUUlltJ~~ nn'U~lU11U~'\Jfl~U~U'll'U~lU'Vl"'~~Uflfln t'lJflU'Vl~'nU'll'fNilI~m~'\JUn"'~t1n 
.~ IQJ jI A,gI d~,,}'.~ d 'QlQI~ «IIi' 

U~U'll'U~lU~~'\JU'lJl~1t1t'lJfl ~'I~t1~'Vl~~ nUrlU'll"\.J~lUn"'~fJnu~u~U~U'll'U~lU m11~~ 

• .... 0' " 
flfln "'lnU'Vl~'ViU'll' 

". ,iI" . Z 0'91 4	 tI 0tI I	 tid jI.Q
7.	 flfl m'I 'll''ll'mdl~'I~1111~'ViU'll'U~~mtlUfltlflfl fl~lh~'lJlfU 3 - 5 ttJfl'ItClJfU~ "'~'Vll'mn~~~ 

" .	 QI.ct .Q..::I 

tfftl'UU '\Jfl'U'\Jfl~'ll'U~lU'Vl ~ n~~ 

" 
8.	 m'I1~'\JU1~tffU~lUt!u6n~1~"'~1~~1'lJUUdtffU~lUt!u6nm~'\Jfl~~hu;mUflU'\Jfl~';Uri1U 

9.	 1. 1~11~11U1~fl~m'I'\JU1~'\Jfl~.,ffl~11~'lJln 

2. 1~11~fle:lU~fl~m'I'\Jul~'\Jfl~'iifl~11~'lJln 
d.ct • I	 tid 0' ~ 

3. 1~11~U'\J~"'~'lJ'\JU1~'\Jfl~'ll'fl~dl~tJ'I~'lJ1fU6 - 10 ttJfl'ItC)fU~ '\Jfl~fl11'lJ11Ul'\Jfl~'ll'U~lU 
t..::l ,.	 tid tI ~ 

4. 1~11~flflU"'~'lJ'\JU1~'\J6~'ll'fl~11~tJ'I~'lJ1W10 - 18 ttJfl'ItClJfUilI '\Jfl~fl11'lJ11Ul'\Jfl~'ll'U~lU 

d "'. 191 r QI A jI
5. 1~11~U'\J~"'~tn~ff1U m'lJUU~~ff1U'Ifltl~m'QflUUfltl 

6. 1~11~11Ul"'~tfi~ri1U lfl'~'lJU'lJln 

7. 1~11~flflU",~ij~'lJ'\J6~m'IU~n'lJ1n 
., • ~ tI ct'.d 0 J 

10.	 '\JU1~'ll'fl~11~'I~1111~'nU'll'tm~~1t1'Vlm11u~'\JU'lJlm~ 



65 

tll'i 'H1~'U1~ ~v~'I1v~'h~~L'H1J1:: ff1J't1 1hn~{/1ii tll'i'lV~ H~'lV~Qn hjii~~ 'i'H~V~1'i 1~ 
o , , .d, J 171
 
tll'H'U~~'U1~~V~'ll'V~11~'VlU'U'UV'U~'U1J1 'II'
 

11.	 - ~'U1~Lff'U~h'UtJ'U6n'l1~1~V~ Uvi~~16~::Qn't111M'nhti'U~'U 1~~n1'H'U~ 1'UVi1J~L;j{/1 
'QI" tI 0 III tJ d ,., QI" tI tid..tJ 171 

U~'Vi'U'II'~::Qn'YllL'H~'U1~mn'l~~11J~'U1~~V~'II'V~11~'i::'H11~'Vi'U'II'U'l::~1{/'Vl~V~tll'i'II' 

"	 . 
- uvi~~'U'i1~::Qn't11 1M'ii~'U 1~Lvi1titJ~'U 1~~V~1Vi ~::~V~tll'i ~::~~ ~'U1~1~V~uvi~~16~::'t11 

1 'lid 1·.et J	 I' I: tI tI.J tJ 1" u::t QI 

'H1J~'U1~ 'H ty L'Vi1J ~'U ~11J ~ 'U l~~V ~'II'V~11~'i::'H11~'Vi'U 'll'LL'l:: ~n{/'Vl ~ V~ tll'i b'II' U~ 1J'lnllW:: 

"	 .
H~1i'i'i1J~l '~th1n!l 1M'L'I1'Uv~1~1J1n tiv ~'U1~~v~;'Uth'UViQni~vvn1J1~::tmyn11 

~'U1~~V~11~{/~::ii~'U1~1myn11 Lvi1titJ 2Lvi1 
" .

~V~~'U1~'I1V~11~'i::'H11~i'U'i1un:~16Vi1~ 
• 1/ •	 tI 

12". 1'U tll'ii~LL~'Um ~Vil M'utiLLvi~i'U'i1LL'l::uvi~~16Li1V l-rt'Utll'ii~Liiv'U m ~U ~::ii~'U1~ 
" ".

Lvi1ti'ULm::vQ~'i~oU'11Jti'U1~{/ii'l1tl~11~L~n'l vQ,j'Un'l1~'i::'H11~UH..r~ffV~L~vihL'i~1J1 
o • 1 0 'I 'j/ ... 71 a ....1 1 • ''I 1 • .01 

m::'Yll~V 'l'H::~::'Vl1 L'HLf1~f1111JLfI'UmV'ULf1~~'UtJ'U 'l'H::Ufl'U U~ L'U 'l'H::LLfl'U~::1JUH 

.71 a ... .1 .01, d a 710'171 .01 d 0'171 
~V~l'UU'i~L~V'ULf1~~'UL'i{/f111f1111JmJ~UHL~V'UOlm b'HLLH1J~'U1~1J1n'ViV'Vl~::VI1b'H 

~ ".4 . d.4 : d 0 tJ ,
Ln~f1111JLfI'UL~ V'U1J1nf111f1111JU~~m ~L~ V'U ~v~ 1'l'H::'U'Un ~::'Vl1 1'H1'l'H::Ufl'U ~l~vvn 

~lnti'U .	 . 
AA , " 4C::l. 4 , .011

13. 1'l'H::'Vl1Jfl111J'H'U1n11~V~ tll'i'i:: {/:: n'U'ln1J1nf111 'l'H::'VltJ 1~ 

QI QI tI .doQJ. ••• : tI tI: 
14. fI111Jff1J'Vi 'U1i ~ V~ 'iV {/LL~ n'Vl Lf1~ ~ 'ULm:: ~ 'U1~ ~V~ 'll'm11~'i:: 'H1 1~'Vi 'U 'll'Lm::~ 1{/'U'U ~:: 

u~n~1~titJfl111Jff1Ji'Uf1'Uth'Ut'U '1 l'Umw~1~~'U1~~V~';V~11~UV{/n111O% ~V~ 
I ~ 0"" d 0 QI ." tI

f1111J'H'U l~V~U~'U 'II''\.H 1'U ~::'Vl1 1'Hfl111Jn11~~v~nJ{ju~ nm n'l~ ~l1J'll~tJ U~f:l11'II'~'U 1~ 

~V~'I1V~11~1J1nn11 10 - 25% LnvtJ~::hiiitll'iLtl~{/'UmJ'fl~~'iV{/U~nU~ti'1~'U1~~V~ 
• , d,'JI' 0 171 71 .;. .1 .01 71 'I 71 

'll'V~11~'Vl 'll'1J1nf111 25% ~::'Yll 'Hfl111Jf111~~V~'iV{/u~m'Vi1J~'UvnLm::Ol b'll'~'U1~ 

'I .d OQ,l~Q'~ d.et J. Qlt.t::Sl
'll'V~11~1J1n~1J'Vl 'iVmA~ nm::'YllntJ'Vi'Ufl1~V~ Ufl'U'II''U~l'U n~:: {/~ 1F1~'U ~~U'U ~~f11'i .	 " 
n1'H'U~~'U 1~'I1V~11~Vi1 -rtM'L'H1J1:: ff1Jth'Hi'tJ~lU UU'l 

.old • .;. .1 ,.... t.. ..~ di 71 
15. 1'UmW'Vlfl111J~~~V~ff1'U~1~'i::L'Vi1J~'U Uff~~11 f11JFI~~V~'Vi'U'II'Lm::~l{/'VlV G)f~~::F1V~ 

'\.11hJ5tJ1m.h~v 1M'f1111J~~~V~ri1'U~~~'i::'fl~'fl~ 1'U'Yll~tl~,j~J'UArI'U 'tl'~'~~ ~::5tJ 
.... , 71 .... .! ,.01 , ... .1.71 , 71 0 71 d ....l '

f11JFI~ 'HFI~'II''U~l'U ~{/ 1J1Jff1'U~1~'i::Lf1~~'U U~Ol ~'Vl1tll'i 1f1~1J'U'Vl~VtJ~V~f11J~~ 

d 71 • 1 71 .., ~ .;..1 .:.., .., ~ ~ 71 ... 
mn'UV{/ ~::'II'1{/ 'Hfi111Jfl1J~V~f11JFI~'U 'UL'Vi1J~'U 1~{/'Vl1'l tlfl1J F1~'VlVU 'U~V~tll'i'i:: {/:: n'U 

4 
'ln1J1n 

.	 " . 
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