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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 wooden joint, 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. Boontum Puangla 

RESEARCHER 
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U'l'lmVm'lfl~u'\.nhl,r~'1~Vu",1~~m'l..lvitJntJ:O~'11'1..l 

...	 'I ., I 

~ .- .. .... - rl - - ......... "... - ... 0 1":'1 ~ 1 do.' -..<.... 2. L'I..l~m'LtVlL'lV'I..lfil'tl+lY4'lL9I'tl'l 'I..l'l'Jl1V1eJ'lI;jVm'lCl'l VltOj::;.t41VlVl1l1'IJ... 'llLlJ'I..ll:i'tl 'I..lm'l~~'I..l 
" 

d~4'tlHd1~"'11J1,:j~'l'l..l ~'tl 'tJmJ:OU~mn;hL~'tlV'I1'1..l1ir ~lfl'l..lmnrv'I..lm'l~'a'l..l"'tl'l 
1-I"'1'iVlm~mVlfl L'I..lLflU'l1'Jl1-l'll'\~W'l::'I..lPl'l 1'Wl1fl~'I..l~ 1 12549 

4.	 ~'lu.tJrlllfl'l..lm'l14'v R~ 
~'lu.tJ'l~f'l'l::: (Independent Variable) fi'tl UVl~V'l..lflt)1-I~'lL~'af,l'lVfl~'I..l 

2 ~'lU.thj;J11-1 (Dependent Variable) Rt) ~fltr1-l~VlfVl1,:jmnrV'I..l"ll~'1 

, , ..	 , .. . 
3	 Lfl1~'1P1t)1-I~'lL~t)fiilfl'l..lm'l'Yl(;lflt)'1il ~(lJfl1-l~"lIt)'1Lfl1tNi'l..l~1~t)'1Ltl'l..l 

...
Lfi1~'1'1J.JLrl'lrlt)1-I~'lL~t)ft'l..l Pentium - II ",ti'lVrl'l11-1~1 128 MS. 1-1 CD-ROM , 

mf~L~EJ'I (Sound Card) Wffi1-lfhLW'I 

., .¥., .......  
"lJ'illJlnil,:jLU'il,:j lJI'I..l'll'il,:jO1"n'ill!l 

1. 'll'n;1nM'1'VJnfl'l..l~,:jhvi1U.1J1JVlc;'Ifl~1J~1;n'l..lm'l'i4'v U.fl:::~flfl:::LL'I..l'l..l~1~tOj1mL1J1J 
VlVlfl~U~'1fl11-11'l()HLtl'l..lLfli~'1;ii'l~fln1'l~v'I..lf~u.liI;j1'1"l1~'1nq1-l(;\'l~th'ld1~ 

" ..	 .. 
2. m'l'i4'vfl1'1i1fl'l11-1 LL~nJ;i1'1V11'1~1'1..l~'I..l~1'1..lLfll'lM'~iitOj tr'lrl1-l U.fl::t)1fJ"lI~,:j 

'll'n;1nM'1hjij~fl~'am'l'i4'v 

3.	 'Il'l'lL'lfl1m'lVl£PI~~'1'Wij~fl~~m'l'i4'v  

flm'l..l~LrV'l..l'Wij~~lti~mfi4'v  

ft1n1~£PIA11~'II'il,:jn1'l~~!1 

1. m'lflh'lUVlL1EJ'I..lrlt)1-I~'lL~t)f'Il'lVflt)'I..l 

flt)1-I~'lL~~f'Il'lVfl~'I..l L1~'1 .. 'tJmJn~m'lL;r1L~t).V'I1'1..lW" th",fu'll'nAnM'1'l:::~U t1.'l.t'l. 

u.~'I..lm VI rlilflf~Vlfl1"'n'l'l1-l 1-I"'1'iVlm~mVlfl L'I..lLfltJ'l1'Jl 1-1'1 f1flW 'l:::'I..lfl1 LfiV1'I..li'l..l9l~'I..lm'l~t)n u.uu 

4 
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.,... 
UVlLffilJ i}Lfil11::'\.fLn~Vl1 ,~tl1::t'l~~n11tHllJ ~'ElnLLUUVI~t'l'ElU 

t'l'EllJt'l1fi~vr~111 f'1V1 gM~ LL~::tJn~~4'tJfi\:: LillJ~~1 LillJn11 fl'llJllJilJ~'EllJn1nhtJ'Vl11}~t'EI 
LL~::U11}~t'El~chtJvh LLi'l'ltJt'l11~ LillJUVI ~tJlJfiI'El1-J~'l L~~iihtlt'l'EllJ ~4'u'lJ4' ~~1~~ 
-D1lJ1 '\jfi\1n111t1lJ't'I n~'lllfu'El~~ LLt\''l~1 LillJn111~ 

,., ., 
2. UVlLWlJfiI'El1-J~'lL~'Eliii'lUt'l'EllJ Vl1-J1tJt\~ UVlL7UlJttJ1LLnnJVlt'lh~~lJU1~;;'El1;JflLi1'E1Vl1 

(~''el~ "!lntJn~m1LihL~'elU~1lJ'l~" ~~llJLLcJlJ;1~1'E11-J U1L~lJ'El111Yiti~tJ1::n'ElU~11J1ffi1U 
111't'Hf'1~'EllJ'lVl'l i'Elfil'l11-J L~u~U11mU'JI'EI~Wi4'u t~umiuVI ~UlJt'l11-J11Cltl1 LLcJlJijj~~'El1-J~ii.. .. 
UVI L7UlJf'1'el1-JY;'lLVl'elf~~mh'l lflllJ'J!'fl~ LLeJlJ;1~1'tl1-J'JI'EI~ Lf'1i'el~f'1'el1-J~'lLVl'elf "'l1m1lJUVI ~UlJ 
f'l'El1-JY;'lLVl'Elf~~11~"'l::L1:J~'lvli"LLUU~VltlJmi 1~m;{t'l11-J11m~'ElnUVlLWlJVl11-J~~'EI~n11'l~~uii 

" 
~nMCU:: LlIlJL1-J\111U n1 ~t'l'ellJ Ld'EI L~'el nL1-J,&11um1t'l'ellJl~ LthLLm1-Jfi\::LL~ ~~tr'l;r't'l Ln'elVl1~fi\:: 
U1L~lJ'el LL~'lUVI~UW"l::U1 L;r1~~ L~~Vl1UVl L7UlJL~~~,rlJ 1 fi\lJfi\U 'JIcu::c:lUVI L7UlJfiI'fl1-J~'l LVl'elf 

~;{t'l11-J1 TClVltJ ~111Yi vff~ L~~n'J!'l~ L~~Vl1 "Jh~ lrn'J!'l~Vlrt~"Jl'fl~UVI ~UlJ LLfl ::~11-J11Cl'el'el nfi\1 n 

UVI LWlJf'1~1-J~'l LVl'eliii 'lU~'EllJ'l~Vlfl'EI ~ L'lfl1 ~~ n11~~~1~fi\::LlIlJLLUUVl1~L~m 
3. ,rn~nM1 Vl1-J1Uii~ ,rn~nM11:;~U tJ.'lJt LL~lJnLVlf'1ilfil~Vlt'l1Vlm11-J ~'l.ln~ 1 

1'tlutJn~ nn11~nM1 1 / 2548 1-JVl1i}V1m~tlLVlf'1t'l.ltflihi'll1-J~l"tflYi1::lJfil1 

4. ~fli1-J~V1ifVl1~n11~U'l.l Vl1-J1U"ii~ ~flf'1:;LLlJlJfi\1nmm1LLUUVI~t'l~U'JI'fl~iln~nM1 

n~ 1-J il'ltlth~~'lllfi\ 1nn 11~UlJl~'ltJUVI LW'l.lfil'El1-J~ 'lL~~iii 'lU ~'fl'l.l 
, ., 

5. tJ1::~V1fi111Yim1-Jmcu...r1-J1 ~1~1'l.l Vl1-J1U"ii~ UVI L7U'l.lf'1~1-J~'lL~~f"Jl'ltJ~~'l.lVit'l11~~lJ 

2:h.h::~V1fi111Yi 'l~~11-J Ln CU...r1-J1 Vl),~1'l.l fi\1n1)'Hf~ 1JI1Vl1tJ~::~V1fi111Yi"JI~~UVI ~U'l.lf'1'fl1-J~'l L~'flf 

'J!'ltlt'l'fl'l.l t~t1H~Vl)'~~d ( L~1'lril6, 2528: 284 ) 
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= + 

P - M 1 P 

M1 = e.l~'D'fl.:JI"):;LL'U'ULll~tJ~1nm1~'fllJ(i'fl'lm11C1£J'u (Pre - tese )
 
,
 

M2 = e.l~'Yf'fl.:JI"):;LL'U'ULll~tJ~1nm1~'flu~i.:Jm1C1tJ'U ( Post - test )
 

0-

nrl1 rl'flrl1 uVlLffi'UI")'fl~~'lLlWeJfu'U1~'Lnru-n~1(;11~1'U 

6. LLUUVlt'l~'eJU ~~1tJ~.:J LLUUVlt'lfl'elu1't'le.J~V11.:Jm1L1El'U LtI'UUii~'fl.:Jn'fl~0r.rEl~h~ 
;'UL~'fl1itl1:;Li1'Ue.J ~rl'fl'UL1tJ'U~'ltJUVI C1El'Uf'I'flU~'l Wl'flfrl 'lEl~'fl'U LL~:;~i.:Jm1L1tJ'U;]'lmJVI L1tJ'U 

1")'fl~f1'l L(;1tlf,] 'lElfl'fl'U 

tJ'i::LEI"JrU;:LA'ru"'l'lnn'l'5'1iEl 
1. L~'flhll;]UVlL1tJ'Ufltl~f1'lL(;1'tlfD'lElfl'el'U c;.'fl.:J ~ntlnUiimn4i'1L~'flEl.:J1UW ~~1'Um1 

0-

Vl1t11:;~V1fi1l1~LLt\''lU~:;~1~11rt1.n'Un1W1:;n'flumrLffi'U1'Ui'UL1tJ'U~ 
• 0- 0-

2. un;;m:nfl1~11rt1iuVI L1tJ'Uf'l'fl~Tt'1 L(;1'flfD'l EJfl'fl'UVI~ 11.:J;'U ;;n1f1rl'fluLffiu1'Ui'U 

~ffiVluVI'lu'U'fln L'l~ 11;] 

3. LY;'fl LLfiift1JVl11'Umrit'lm1Lffi'Um1~'fl'U'D'fl.:J0r.rEl ~ffitl1~11tJvhu~'U 1 ~':b 
.-.l 1"'; 1" %. ~ ... ..rUVI L1tJ'Ufltl~Tt'l L~'fli;htJ~'el'U 1Jli L~'fl ~~~'Ci~(]V1fiVl1.:Jm1Lffi'U~.:J'D'U 

0- 0-

4. m1~1Lu'Um114'El1uflf.:Ji1 LtI'Um1~1Lu'Umr1r.rtJ1uimfru:;r'l~nq~tflNm1 

mh'lR'fl r'l~~~iifl'l1~~'U1",1'Umrih1r.rtJ1'U~'l4i''flc;.'fl.:JL~mrl'U ~.:Jnq~~h~~1Lil'Um1'l~tJ 
u1.:Jvhuiitlr:;flUm 1N1Umn1114'tJ~1nU1.:JUtlmj1.:J LL(;1 n Pi1.:Jrl'Utl'fln1t1 ~1tl1J 1.:Jvh'Uu.:J'WLfltJ 

0- • , 

Vi1.:J1U14'U~1ri'el'U ~.:JUULn'fl1':l~nti ~Vi1.:J1'U1r.rU1'U,",,'l4i''fl ~tN L~mrl'U 1\Xfl'l1~i'l ~n'fl'l'l u LVI fl'fl• 
:;.:Jrl'Uu~:;rlu~'Um:;~.:J1J1~1'(;l'ltlr::;~.:J"''D'fl.:Jtf'lNmr "1 ut\''l ~~~1;]Vi11\XLn"f'l'l1~i'l~n'6i<m1", 
1Umn11.:J1w~hU~'U1I'fl.:J~~11V1U1itJ"1 u~:;u.:JLtI'Un1rm::;~u1\X1.Jfl~1m1u~'ll'lEl.:J1'UVi1.:J1u14'El 
.,,, J' 'i' ' 
~~~1n'D'Uj;J1~U~UU1tJ'D'fl.:J~'U'ltJ.:J1U 
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" " 1'U,m1~ n'lf1-31'U,'i4'u 1"11-3\'1 

" 
LlUnnfl1'l11u~::L~u "'Lu'U,ll'l;('il,j'-3 (;\'il'h.J\'1 

... ... J' ~ ... 
1. m1'lLfl11::l-lL'U,'ill-l1L'U,'ill-l1'l'll1 

" .... - ... I2. m1~11-3tJl1 LW'U,F1'tl).J~'l L(;]fJ1'lI'lU~'il'U, 

3. mnl11-3LLtJtJl1~i'l'il1J1'~c.Jfl6).J~l1il11-3m1L1U'U, 

4. F1'l1).Jl-l).J1UfI'tl).J~'l L(;]'tlf1i'lUi'l'il'U, 

5. m ru11.h::~l1fi1l1'Vi"ll'il-3tJl1 L1U'U,fI'il).J~ 'l L(;]'il iii'lui'l'tl 'U, 

"- ......­
m1'l Lfl11~l-lL'U,'fll-l1'l'll1 

m1'iLfln::l.fL~'fll-l1 ~'il m1111L'il1L~'ill-l1'i'll1"'l1nl-l~n~~'l).J1LL1J-3'il'ilmiJ'U(i'fNu'ilu 1 
l-l1'tll-l1.buu'fltl 1 ~1).J~).J fI'l '1 n11 Ll1J-3LO'fll-l1~'ViEJ1EJ1).JLL1J-31~u.(;\~::(;l'fl'U1l-lClJ'tfl L~U n'U,'il1"'l"::i'l ~tJ 
1l'l;J'ilu1-3n't~ L~'il1~~fI'l1).J ~'il L~'il-3n'U, l-l1'tl Li~'U11 Ld'ill-l1 (;l'il'U,1~R'l'l(;\'il L~).JriYh 't~ ;J'fl~ 1fltlJ 

" Pi'il'WR'l1;jm1~{;l11'il'ULll'ill-l1"'il-3l-l~n~(;l11~u'ilUfl-3't1.l (L~1'l\'1tJ. 2528: 105 ) 

mfiLfln::MLd'ill-l1'l'i'll1 Pi'il m1R~L~'ilm~'ill-l1'i'll1 L~'il1~~Ld'ill-l1'i'll1~Ll-l).J1::~).J 
LLfl::i'l).JtJ1nr~ i'l ~ d:J'Um'l'iLRn::MLLfl::l-3 Lfll'l1::MLd'il\ol1 L~'il"::U1).J1 H~'il'U 1'U,1J11L1tJ'U,~'U, 1 

OJ • 

( n~'lf,r'U,~ , 2540 17 - 23) 1.l1::n'iltJ~'lU 

1. "'iltJ L"lJL'll-l1'il R'l1).J~).J\!1nr"'il-3L d'ill-l1'l'll1 LiJ'Um'l~n'lf1~1'l'l"'l"'iltJL"{;ll-l1'tlLO'fll-l1'i'll1 
I tit II I 

L11m;r'il-3n'UYli1'il~1'U~1nl-lfl1t1 1 Lfl).J LLfl::(;'hnYlU1).J1'b;{L~'ilm~'il~n'lf1u'U, R'l'lLu\J,I~hni11l-l~ 

LL~::";'Ui'l,ru L~'ilU1).J1 LUWtJ LYltltJ LLfl::R~ L~'iln Ld'ill-l1~L l-l).J1::~).J 
" ",

2. f1'l1).J~n~'il-3LLfl::R'l1).J,.;'U,~,rU"lJ'il-3 Lll'ill-l1'l'll1 R'il m'lRj;J L~ 'ilmll'ill-l1'i'll1YlnR'l1).J 

Ll-l).J1::~).J LLfl::~ n~'il-3).J1n~t'1" t"'tln"'l1'lru1~n'lfru::ll'il-3Ld'ill-l1 ri'il'ULU'U,€'U~tJ LL'ln 

... 4... ...t ... ... ..f -. t;" ........3. m r-lj;Jfl1 ~tJ"'il-3L'U,'ill-l1'l'll1 R'il L'U'ill-l1'l'll1 R'l1).J'l l-l'l'il1.l1::~tJ m1rul1ri-3).J1"1 n 
OJ 

~~-3't1.ln-3~fu'il1" ~LU'U~ L;(11"1l'il-3~fu't~ l-l1'tl L;(11"'t;)'ilU1-3EJ1mhtJ1n ~-3~'il-31.l51~(;l1).J~'il'U'tOU 

1'Um1L;J11"Ln'il l-l11111 . ~-3d 
3.1 L~'ill-l1'l'll1l-l1'tl1.l'l::~tJm1nr ~'il-3~nti'ilU l-l1'tluumiJ'U~'l'U 1 't;) t~u~~Lffi'U 

" "1': ~'..I
~'il-3 L1l1 "L'U'fll-l1 LLPlfl::l'l'l'U'U'U 
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., 
'fll~ii'flMimJ~miL~i..:lil ~'fl 

3.2.1 ~'flU91n~ltJLtJMll11n 

3.2.2 fl't'lU~ln~..:I~ LLflLifu~lmiluiuLtJ~iutJ'l::n'flUMflltJ 1 t'l'Ju'flth..:lll1n 

3.2.3 ~'flU~ln~..:I~ViULifu~'J 1L1JLtJ~~..:IL'ilVil::fhI"l11 Mt'flLtJM1LM[;Jf.Jfl 

3.2.4 ~'flU~ln~..:I~iLL~'JLtJ~~..:I~u..:lhjl 
3.2.5 ~'flU91n~..:I~'fl~1n~ 1.tJ~~..:I~'fl~Lnfl 1 

3.2.6 t'l'flU~ln~..:I~iJ'VlN-n~L~U LtJ~~..:Il-lt'WJllYl 
3.2.7 fl'flU1"'\ilu1.tJml-lfj'l'll-l'llI&i'tJ't'l..:lL~n 

3.2.8 t'l'flu1'IX~ L1tJUL1tJufl~mhutJ 'l::t'lI'Vl~ Wrfl~..:I'lX1 

., " 
n1'lt~11..:1U'Vl L1tJU~'fll-l~'J L{;l'flf,l'JtJt'l'flU'lI'fl..:l~4'tJ iJ~liUiU(;\'flUi..:lI'l'flLtJil 

1.	 n11ijL~'l1::lfMin~~'l'lltJ'i'llIMffiL~'flMl'i'll1 u.tl..:liUJ;l'flUL~i..:l;1  
., J''' ,  

n) ~m~rlLil'flMlij'llIMt'flLU'flM1Lil'flMl'i'llI\h;;'flL1'fl..:l..:llU'i4'tJ'lI'fl..:l~{tJ J;l1l-l 
., 

Min~(;\11::iutJ1::n1l"liltJ1jJ;l11i'llI;Vi-nU"..:I 

L'Vl~ tUtflm11'l1l-l..:l~flVi1::U~1 

'lI) Ii L~11~lf'ivlCltJ1~~..:I,,)n1~'flU• 
~{tJ ~IU~'JIl-li ( Knowledge ) ~41LilUu.~'JUIl-l1 LLtl..:lU'VlL1tJUU.fl~L;ltJuil'lCltJ1::t'l..:l,,)n11t'l'flU 

_ .. ..r .....: II eo' ...,....	 -..... 

~) 'J L~l1::M LU'fll'1L'Yl'flLfl'flmU't'lMl1mMl-l1::t'll-ln1J'Jl'ICltJ1::t'l..:l~ ~'Jmfjn11 

4'Vl L1tJ..:I~I~U L~'flMl1'IX (;\1..:1l'11l-l'iJ;lCltJ1::t'l..:l ,,)L;..:I'Yl~ ~ n11l-l 

II ..... _.... s-.., ..... t_~ 
2. n11t'll1..:11~U'VIL1tJU~'fll-l'Yl'J Ll'I'flT'll'JWl'flU 'IJ'fl..:l ~'J~tJl-l'llUJ;l'flU~..:IU 

.,	 . ........ ..... ..,., ... s-.,
 
n) Ll'I1tJl-lLU'fll'1U'VlL1tJU l'Ill-lM'J"IJ'flLffi..:l"ll'fl..:l~'J9tJ 

., 
'lI) UliJ;lCltJ1::t'l..:l,,)L;..:IVi~~n1nJu.fl::Lil'flMI 

L~'fll'1'fl'flmiJu,r'J;r'fltl'fltJ1 
.,	 . 

~) U,LU'flM,UYIL1tJUl-l1Vi,U'VlL1'fl..:l (Scrip ) t1I'JtJimiru.::Rl1J1W1tJ~'JtJtlnm 

..:I) irVl ~chtJVi1;j;)t'fl L~'fl4'VlViI Lilu1 VlU'VI L1tJU~'fll-lW'J Ll'I'flf,l'JtJt'l'flU chm;1ml-l 



8 

'"l) ~d1mh:)~Ltl ~..:JWi4'milu~4'~r.\'1..:Jl~~1Luun1rihu'VlL1tJufl'e1).1Yl'lLlwt)f 
;] "	 .. 

"Ii'ltJfl'e1u'tJ'e1..:JWi4'tJ U1~~L 'e1~ d1tJVi1Uf\''lL1J~1 Lilun11flr1..:JtU1Um).lU'Vl L1tJUfl'e1).1Yl'l LI'l'e1frl'ltlfl'e1U.. 
11) U1U'VlL1t1Ufl'a).l~'lLI'l'afrl'ltlfl'e1U~flh..:JLfll'"l~fJur'e1mLf\''l Lul~~L~tI'l'll1'Y 

~1U~'a ~1U'lU 2 rl1u 1'l1'l'"lfl'e1Uuf\''lUfuul..:JLLm'llI'l1).1~1LLU::U1 
," , 

'Il) U1LU1~~L;lfJ'l'll1qj~1ULi1'a"'1U~::~1Un11tJ~I'l~'e1m1fl'e1Uu1::Li1Uf'JC\Ul1'Y'l 
, 

d .0=. crt -=I.,

U'Vl LWUI"l'e1).1'Y'l'l LI'l'a1'll'ltJ fl'e1U'Vl'Y'l (ij,JU1 

Yl'"l11CU11f11", Ln CUrnn11U1:: LiJUI'l1W-l'l1 ",f.)~ L,"U'JJ'fl..:J~ L~m"ll1'Y 
" L~fUI'l1).1UU'l'Vl1..:J'JJ'e1..:JLUflv1 ( Best) ~..:Ji1 (Best, 1983: 179 -187) 

. ..., 
P11Lll~fJ 

... 
4.50 - 5.00	 /PI",1n 

... 
3.50 - 4.49	 /PI 

2.50 - 3.49	 H1~ 

1.50 - 2.49	 fl'lnlfuul..:J 

1.00-1.49	 l;'WL~ 

~fl ""J1r:Uuf\''lLuliLfiui'e1~~'i"t..:J'"l1n 
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/---.. hlr.hw 

-'=II ..... ..., 

UVI L1tJWI'l'fl).JWJ L~'fl1'il'JtJt'l'fl'\.l 

tl1hJl;{rilJnfl).J~'J'flth'l• 

..I 
1l1'rt'Vl 1 

n11t'lh:l LLlJlJ'Vl ~t'l'fllJ1' ~ ~~ tf).J'l'Vl'if'Vl1'1 n1'lL1tJW 

n11t'l11'1 LLlJlJ'VlI1lt'l'fllJtJ~~~tf).J'l'Vl'if'Vl1'1n11LffiW iJ~1~lJ~W~'flW~'1~ 
., , 

_ .. .., .,,, ... _., s-.., I I 

1 'J Lf'lr1::'" LW'el"'1~1).J"''J''lI'flLffi'l'I1W'JIOl tJ"!J'tl'I ~'JIOltJ LL~ ~ ::Yl1W 

2 "fj Lf'lr1::lf1'~Qtl1::t'l'lffL;'1Yi'l~m'1).J"lI'fl'lLd'fl"'1~'1"').J11l 
3 i11mn~111LL~::L'flnt'l11LrlmrilJn111'~U~:;n11tl1:;UjW~~n11i11nM1L~'fliiLijWLLW'JYl1'1 

.., '" ..."n11t'l11'1"l1'flt'l'fllJ LL~::L"lItJW1J.'flt'l'fllJ 

4 t'l11'1 LL1JlJ'Vl "'t'l'fl1J~ f'lffilJf'l~).J Ld'fl"n LL~::1'j;lt:ltl1::t'l'l~L;'1Yin~n11).J• • "I 

5. tl1UlJlJ'Vl~t'l'ellJ~t'l11'1;wl"'~L~m"ll1[1J~1wL~"'141w'Jw 1 vl1W m'J9t'l'ellJLL~::: 
tlfu1.ll'lunt"ll L~'fll~;tlt'l'fl~iJf'l'J1).JL~tJ'I~N\ij1).JL~'flmLL~::~1w~w1 ~iJ~~vi'fln11"fj4'tJ 
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6. U1UUU·MltH1U ~111ltlfutlt'l LLm'!l Ut\''l11JVl~~'el'l (Tryout) rlul!n~m~11~~U 

1J.'l.~. ~Li1~~'fll.l ru iJ111ijVlt.l1imVll'lLl.lL~Un"JIiJ'Il'l~Yl1~l.lf'l1 L'Wl1l'lLWl.l~ 1 t1n11~n1't1 
2548 "hl.l'll.ltl1::iJ1ru 26 l'll.l L~'flijLf'l11~~111fl1l'l'l1iJt.I1n~1t1 (Level of Difficult) U~~ 
fl1~1l.l1"'l41Ul.ln (Discrimination Power) L~tlii'flLnru...r~"l11ru1~'1~ L\\'4f'fl~'flUijfl1 
l'l'l1iJt.I1n~1t1 ( P) 'fl~1::Wl1'1 0.2 - 0.8 LL~~ijfl1'ei1't.l1"t41Ul.ln (D) ~'1ul1i 0.20 ;l.l1tl . . 0-

LL~ ~n11111Pl rum.,...'1 'fl'l LLUUVlIM'! 'el1Jvi'l'il1JU n~iJ ~4'tl111 f'l1l'l'l1iJ L;'el,rl.l'!l'fl'l LLUUVl~~'elU. ..• 
( Reliability ) L~tl14f~911 ~L~'flf 1"JI1f~l.l (Kuder Richardson Formular 20 ) 

( t\''ll.lU~::€'1l'lru1 . 2538 : 198 ) L~'el111lfl1P1'l12-JL~'fl,rl.lUt\''lU12-J1~1Lill.ln11L~'eln-n'el~'elU~tJ1l.l 
Lnru"Pi"~'1n ~1'l U~~U1iJ1111 fl1 Pl'l1iJ L~'el,r'l.l~ n l'lf'l L~'el111lf'l1l'l'l1iJ L~'fl,rl.lUl12-J~ ~'fl'ln11LLt\''l 
~'1U1'~r'fl~'elu,~e1tl14frlun~iJ~'l'elth'l L~mLtJ'I-n'flt'l't)u't)'flmUl.l2'~ ,~um14fLij'l.l 
LLUUVl ~t'l'flU r\'ell.lL1t1l.lLL~::"l ~~fl'fl'l LU'l.lLLUUVl ~~'elul1i'l L1t1l.l Lliltl fl1't)UPl~ iJ L~'tl\.n1'UlQtl1~fl'lf'f 
If I I I If 

vl'll12-J ~ LLt\''lU1LLUUVl ~~'el'J"llflVit'l'fl'liJ1111 fl1 Pl'l1iJ L;'fl,rl.l~nflf'l 

l'l'l1 iJ\o12-J1 tlf'l'fl iJi; 'l LUltlft!'l tlt'l'fll.l 

l'l'fliJ~'l LUltlft!'ltlfl'fll.l l1iJ1t1rl..:J ~'fl n11LWl.ln11t'l'fll.lVl1'1fltliJ~'l LUl'flfXtl UUUl1n'l ~..:JL4f 

f'l'l1iJt'l1iJ11(l'lJ'fl'lI'l'tliJi;'lL91tlfl'l.ln11~1Lt'l'l.l'tl~tltl1::fliJ 1~ur\ 4f'tl1'l'l1iJ 111YlU'I n1T~Vln 
U~'WJij n1Tvj 111Yl LI'l~tll.l111'l 1~vlfl\UU~ ~L~ tI'I L~'tId1t1Vltllil L~'tI\o11UVl LWl.l\o1r'tl'tl'lf'f1'l'l1iJi 

Ll.limfru~~ LL(;JnI1i1'1rl'l.ltl'tln1tl ~l.l'tl~rlUfiniJ"ll1~u~::Ll'lNt'l11..:J'1I'tI'IL~'el111 ijLih\o1iJ1t1 R'tI 

n111~iJ1~'1 flI'tI iJ~ 'l LUltlfD 'ltlt'l'tl'l.l~~'1~ 1fI flI 'l1 iJ fl 'l.lL"'l"JI 'tI'I ~L1t1l.l U~ ~~tl'l n1m 1~~l.l~LWl.lL\\'Ln~ 
l'l'l1 iJ~tl'l't)t.I1n L1t1l.lf 'lhtlL\\'~L1t1l.l~L1t1l.ltltll.lfl1iJ11(lH'L'l~1l.l'tln L'l~1 L1t1'l.lLl.ln11!l n ~l.lvin1't~ 
U~~L~iJ L~iJ fl'l1 iJi L~tl~"'l~tlfutlt'ln11LWl.l'1ltl'lVl'l.lL\\'vll.l~L1tJl.l~'l.l~ ~..:J~l.l~~tll.l~'1fl1iJ1ro 
U1 f'ltliJi;'l LlJItl frl 'ltlfl ill.l11.11;',j'ltlLl.ln11fltll.lLt'lriJ \01ffi fltl'l.lVlUVl'l'l.ln11~tl'l.ltln ~Ll.lil.lLWl.l1'" 

L~tI~cr~tl'l.l'W41 LU'l.l~tl'lL~tI L'l~1Ll.lm1t\tll.l~1rlU crLWl.l~lJI12-J'Wvil.l.. .. 
, . 

~LWl.lt'l1 iJ11m11 f'l'el iJ~ 'l LlJI 'tift! 'ltlfltl'l.l1,JLi1l.ln11L1t1l.l~'ltllJl'l.lLtI'ILl.lL'l~1 U~:;t'l (l1'l.lVi;n..:J ~ L1t1l.l 

... '"1.,... .,L L '.... L"'" ..., 
~~~'ln fl1iJ11m1t1l.l l.lL'lfl1 ~n "VllJltl'ln11 ~1iJ11(lVl"t:;~'1 "'l~L1t1l.l ( Motivated) Vl'"l~ 

L1t1l.lLL~~fl'Lfnfll.l1l.l1tlnum1~l.lVl1iJUl.l'l~"'!Iil'ln11L1t1'l.li1'l.lU"t,1Jl.l~LWn~1 .. Learning is 

Fun .. ~'1\o1iJ1t1ii'l n11LW'l.liLij'l.l~..:J~'Lfn ((l'l.ltliJ~1, 2541 : 7 - 12 ) 
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mn111.h:;\;'Vlfi111Vi'iltl-:lUVl L1tJ'W~tllJ~,) LlJ1tl f1\')tJ~ tl'W 

m 'li) L~ 'l1 :;"h" tJ 'l:;ft 'Vlfi111Vi'iltl-:l1J'Vl L1tJ'W~'fllJyj') L[;ltlfrd')tJt'ltl'W 

= + 

P - M1 P 

M 1 ~fl"lltl-:lfl:;LL'W'WL'il~m1nm'lt'l'fl1Jritl'Um'lL1tJ'W (Pre - test) 

M 2 = ~fl'IJ'el-:lfl:;LL'W'WL'il~tJ"'l1nm'1t'l'el1J\o1~-:lm'1L1tJ'W ( Post - test ) 

P = fl:;LL'W'WL~lJ"lItl-:l;rtlVll1lt'ltl1J 

1"i1"l1tl-:ltl[;J'l1fb'W~1~"'l1nt'l[;J'l~ "'l:;nph'1:;\o1~1-:1 0 - 2 ri1~1~\o11tltlnlJ11~nPi1lJ1nn~1.. 

. , 
_.., ~.c:IiI _ cr.1.1..,'"

-:l1'W')"'l tJ'Vl mm'iltl-:ln1J1J'Vl L'ltJ'WPltllJ'W,) L[;Jtl r'l!')tJ ~'fl'U 

m'1~ nM'lL'Wlf",uw.l-:l~-:ILt'lllJ~Lm'WL~nfl,)1).ln'WL~tl\o11ii"Jl1~1-:1 1 hj~1,,:;Li1'W"1n 
tl1"'l1'ltJ~t'l tl'WLtJI tJ IRN \01'1tl"'l1n n1'lLL~ ')-:1\011 ~') 1lJi~')tJ ~'WLtl-:l ~-:I m'1;:j~tl n1 '1Lm'Wm 'It'l 'el'W~ 

, 'I ..01 0 .J' , ::'.J'" 'I"'" 'I .,., 
'W1t'l'W~" LVitl"::'W1 Lt'l'Wtl L'Wtl\o11 IR1-:1 1 'W'W":;1I')tJI'l-:lc:l"'fl')1lJt'l'W ~"'!Jtl-:l C;l L'ltJ'W ~'Wm'l~'Wfll,)1\o11 

~,)1lJfL~lJ L~lJUfl::'l\')tJL~~Lm'WL;r1L" L'W Ldtl\o117j"Jl1,r'W~f'W ~-:I,r'W't-:l;:jmN1L'Vl~ L'WLflumL-ifL~tl 
~~'W1~tln1'lL1tJ'Wm'lt'ltl'W L~lJlJ1n~'U L'Wlf",u'W~,)1lJL"1,\!n1,)\o1u1'Vl1-:1L'Vl ~L'WLflU ihL~ 
t'l1lJ1'lt'l~tJt~tl,j1')t'l1'ln'Wl~LL'Vl1J'Vln\o1'WVlnLL~-:lL'WLfln ;:jmnl'l:;~M'i~",A''W~tJn'lru.1tlt'l1'lLLfl:;~-:I. .
~ ~ 

t11'W')tJ~,)1lJt'l:;"'') nL'W'i'i ~tJ'1:;~11''W 'W'fl n"1ndLL~')ti-:lilmn.l'l::~M'i~ tJtA''W~'fl n1'1~nM'1L\o1~ 1 

tltlnfhi'tl-:lIRfl1C1llJ1nlJ1tJ Ll1Im'ilvn::tlth-:l~-:I Rtl .. ~'fllJ~,)L[;Jtlf" ufl:;1IlilmN1~tllJyhLj;ltlf.. 
IlJ1L-ifL~tlm'1~nM'1n'Wtlth-:l LLVii\o1fl1tJ ( m).lm'l~nM'1'WtlnLNLm'W 2541 : 2 ) ~tllJ~,)Lj;\tlf 

~U1lJ1L-if~1'Wm'lLm'Wm'lt'l'fl'W ( Computer - Based Instruction) t'l1lJ1'lt'lLL1J-:ltltlnlIlLij'W 2 

tJ'l::LflV1L\o1qj 1 l~uri f'ltllJ~,)Lj;\tlfrd'JtJt'ltl'W (Computer - Assisted Instrution: CAl) Ufl::: 
, 

~tllJ~,)LlRtlfrd,)tJ4'",m'lL1tJ'Wm'lt'ltl'W (Computer - Managed Instuction : CMI ) ;-:I,,::UU-:I 

j;l1lJ~nM'ru:;mnl11tJL;{1'Wn"n'l'llJ'iltl-:lm'lLm'Wm1t'ltl'W~-:I\o1).l'" ( n~M',r'W~ 2536 : 136 )I 

~1G-:I (2547) 1~t'lr1-:1LLfl::\o11tJ'1::\;'Vlfi111Vi 1J'VlL1tJ'Wf'ltl).l~,)Lj;\tlf1btJt'ltl'W~-:lm'11Jn 

tJ~1J"ii~1J"'tlnt'l'i1'W~')tJ~tl nq).l ~')tlth-:lLtI'Wl!n~nM'1LL~'Wm'Vl ~u~~ lJ1t'l1\o1m1lJ 'l::~1J 

tJ1::mf'li1tJUIR17j'il1'ilVi-i'W~-:I t'lrnU'WL'Vl~ L'WLflU'11"Jl).l-:l~fl. i)'VltJ1L'!Jj;lVi'1::'WML\o111tl &:.Iflm'1,)"'lU 

tJ11n!J/j, tJ'1:;a'Vlfi111Vi'il'fl-:l1J'VlLffi'Wfltl).l~,)LlRtlfrd,)tJt'ltl'W ~-:I m11JntJ~~~1JCIltlni"l'i1'W~,)U 
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n'a 1~LnCUerl).J11i1d31'l.l 90/90 LLfl~~i~"1n(h.l'l.l~'lEJlJVlLffi'l.ll'ltl).J~'lLliI'afrJi'lEJ~tl'l.l trnAnM1 . , 
.... ,,_.. 

~ 
, .... .., 0 .., __Q" 

).J 1'l'l1).JlL~).J"lI'l.l'aEJ1~).J'l.lEJ~11'l tlJVl1~~ (llilVl1~VllJ 0.05 

~113'~ (2547) 1~~11~LLfl::~11Jd~~'Ylfi111~ lJ'YlL1EJ'l.ll'ltl).J~'lLliItlf,l'lEJ~tl'l.l~~md~n 
... ~ 

1JnlJ"im'ln~~~1'l.li'l.l~'l.l~1'l.l nq).J~'l'at.h~Ltl'l.ltrnAn1f1LL~'l.lm'Yll'lill'l~j;J~1~nd'l).J d:;~lJ 

1Jd::m flIilEJ1rlildii'Jl1:n~i'l.l~~.. ~mU'l.lL'Yl1'lL'l.lLfl~d1"Jl).J~l'lfl ii'YlEJ1 L"lIliI~ d~'l.ll'ldL~\ltl ~flm1'l"EJ 
1J11 n!J~1 1J r.;~'Ylfi111~"JItl~lJ'Yl L1EJ'l.ll'ltl).J~'l LliI'tlfrJi'lEJ~tl'l.l ('ftl~ m11J n1Jn~m'm~~~1'l.li'l.l 
~'l.l~1'l.l1~mt:UerI).J11i1d~1'l.l 90 190 LLfl:;~i~"1nLffi'l.l~'lEJlJVlLffi'l.lI'l'a).J~'lLliI'tlf,l'lEJ~'tl'l.l 

, ,~ 

trn~n1f1ill'l'l1).Jh~).J;'l.ltltJ1~iltrEJ~1~ruVl1~~ii~vh:;~lJ 0.05.. ~ 

~L'Jl3 (2547) 1~~11~LLfl:;~11Jd:;~'Ylfi111~ lJ'YlL1EJ'l.ll'ltl).J~'lLliItlfrJi'lEJ~tl'W~tl~md1Jn 
1JnlJ'1imd'YlVl~tllJ1'~~1'l.lVl1~i)f'\'lnd'l).J nq).J~'ltltJ1~Ltl'l.ltrn~n1f1d~illJ1Jd:;mf'\tluU(;]n'Jl1;~ 
...
 
i'l.l~~ ~ mU'l.lL'Yl PIL'l.lLfl~n'Jl).J~Plfl ij'YlEJ1L'7llil~d:;'WPldL~\ltl ~fl mdii4'u1J d1 n!J~11J1::~'Ylfi111~  

"JItl~lJ'Yl L1U'l.lPltl).J~'lL(;]tl f,l'lU~tl'W cftl~ md1J n1JDlJ'1imrYlVl~tllJ1'~ l1J1'l.l'Yl1~ijf'\'lndd).J 1~ Lnt:U"I'1 

).J1V1d~1'l.l 90/90 t!nAn1f1ill'l'l1).JiL~).J~'l.lLLfl:;~~~linnL1EJ'l.l~'lUlJ'YlL1U'l.ll'ltl).J~'lL(;]tlfJi'lU~tl'l.l
,

I <II1II.., 0 .... __ ..._ 

tlEJ1~).J'l.lU~1I'ltyVl1~~(lVl'Yl1::VllJ 0.05 

l;'l.lnd ( 2547 ) 1~~h~LLfl::~11Jd:;~Vlfi111~ lJ'YlLffi'l.lI'l'a).J~'lLliItlfJi'lU~tl'l.lcftl~1Jn 
1Jn~ 1'l.l~1'l.lii'Jl1Lfl~~ii'YlEJ1 nq).J~'ltltJ1~Ltl'l.ltrnAn1f1 'l::~lJ1J1~mf'\iluUliIdii'Jl1;~i'l.l~~ 
flmU'l.lL'Yl1'lL'l.lLflti11'Jl).J~ I'lfl ii'YlEJ1 L"lI Vl~d:;'l.ll'ldL~\l'a ~flmdii4'u1J 11n!J~11J1:;~Vlfifl1~"lItl~ 

lJ'Yl Lrn'l.lI'l'a).J~'l LVl'afrJi'lUfltl'l.l ~~ 1J n1JnlJ"i1'l.l~1'l.lii"Jl1 Lfl~::ii'Yl EJ1 1~ Ln t:UerI).J11i1d~1'l.l 90 / 90 
, ... 

LLfl::~i~~1n Lffi'l.l~'lEJlJ'Yl L1U'Wl'ltl ).Jvh LVltlfrJi'lUfltl'l.l trnAn1f1ill'l'l1).JiL~).J;'l.ltltJ1~iltrEJ~1 ~ClJ'Yl1~ 
,-_... ­

fl(llil'Yld~VllJ 0.05 
, 

1..JClJfi1d).J ( 2547 ) 1~fl11~LLfl~1-n1J1:;~'Ylfi111~ lJVlLrU'l.lI'ltl2J~'lLVltlf,i'lUfltl'l.lL1tN 
~ 

1Jn1Jn~1'l.l~1'l.l ~1'l.lW nq).J~'ltltJ1~Ltl'l.ltrnAnM1 1::~lJ1Jd:;mf'\ilEJ1rVl1ii"Jl1;~i'l.l~~ ~mU'l.l 

LVlI'lL'l.lLflil11'Jl).J~ I'lfl ii'YlEJ1 L"lIliI~ d::'l.ll'ldL~\ltl ~fl m1ii4'u1Jd1 n!J~11J1~~'Ylfifl1~lIfl~lJVI L1U'l.l 

I'ltl).J~'lL(;]tli-'htlfltl'l.l ~tl~1Jn1JD~1'l.l~1'l.l ~1'l.lW 1~Lnt:UerI).J1Vl1~1'l.l 90/90 LLfl::~i~"1n 
L1U'l.l~'ltllJ'YlLffi'l.ll'ltl).J~'lLVltlfrJi'lUfl tl'l.l trnAnM1ii1'l'l1).J}L~).J~'l.l tltJ1~iitrtl~ 1~'l!'Yl1~flii~~ 1:;~lJ 
0.05 

md~n1Jn~~1'l.llJ'l.lLl'litl~n~~'tiVlL'l.l~nq).J~'lfltJ1~Ltl'l.ltrnAnM1 r.;~lJ1J1::mflliluuj;Jfi'Jl1;~ 
... 
'fi''l.l~~ flmU'l.lLVlI'lL'WLfliln"Jl).J~l'lfl ii'YlEJ1L"lIVl~'l:;'l.lI'l'lL~iltl ~flmn4't11J11n!J~11Jr.;~'Ylfifl1~ 

lItl~lJVI L1t1'l.ll'ltl2J~'l Lj;J'afrJi'lU~tl'l.l ~tl~ m'l~n1JnlJ1i~1lJ'l.lLl'litl~ riVl~VlL'l.l~ 1~Lncuerl).J1V1dj1'l.l 
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"
,
'l!n~mniifl,)1~iLYl~~U't1f.h~ii90/90 

fl~~Utf ( 2547 ) 1~t\rNU~::~11.h::a'Vlfi.n1V'l t1'Vl(1f.JUfl't1~Yl,)LPI't1f,btlt\'t1U~t1~ 
n111JnU!J~~1UtlULPi4't1~nVlrelPlLU~ n~~~')'t1f.h~Luu'l!n~n1i1 1::~t1U1::n1f'liltlU~ii'll1~V'l 
.ff'u~~ t\mUUL'Vll'lLUL~Un'1l~~fl~ i)'Vlf..l1L'JI~V'l1:;Ufln~il'il tJM1fi4't1urln!J~1U1::a'Vlfi.n1V'l 
'lI't1~t1'Vl(1t1Ufl't1~~,)L~'ilforl'JtI~'t1U ~'il~n111JnU!Jtm~1t1ULf'li'il~nVlrel~Lumi 1~Lnru."'~119l1j1U 

, " 
90/90 'l!n~ m~t1ii fl,)1~1L~~;U'ilt.h~ii.. 

,.... 0.... -==' ... 

UtI~1flt1!'Vl1~t\C119l'Vl1:;l1ltl 0.01 

U1::L~1j (2547) 1~t\11~LL~:;~1U1::~'Vlfi.f11V'l t1'Vl(1t1Ul'ltl~~,)LI9l'ilfJi')t1~'ilU i4'il~n11 
'" "'.... I

C1'ill1lU1::n'iltltl~iil1l111,ruL;'il LV'l~~ Ll"i1'il~f.JU(;\~ L'il~ n~ ~~,)'ilt.h~ Lilu'l!n~m~11:;~t1u1:;n1f'li1mj1911 

" i)'1l1~V'l"JiU~~ t\ miJuL'Vll'lLUL~Un'1l~~l'l~ i)'Vlf..l1 L"JII9lV'l1::Ul'ln~il'il r.Jfln11i)4't1U11 n!J~1 
t '" .... II I 

,J1:;~'Vlfi.n1V'l'll'il~t1VI LWUfl'il~~,) LI9l'ilf'1l,)t1~'ilU L1'il~n11C1'ill1lU 1::n'iltltl~~11l111,ruL;'il LV'li'i~ Ll'l1'il-3 

t1U(;\~L'll~ 1~Lnru.-n~119l1j1U 90/90 Ufl::~tr-3"l1n(1t1U~,)t11.J'VlLffiUfl'il~~,)LI9l'ilfJl,)t1t\'ilU 

'l!nf1lm~t1iifll,)1~iL~~;U'iltl~ii'l!t1~1fiqj'Vl1~Ri1~~1:;~t10.05 
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1l!m'J''Vl~fl'tl-lf'lf-l~Li:l'l.m')fi4'tIL~.:l'Vl~fl'El-l ( Experimental Research ) L~'tl'l.n 
1.1 'J':;~ 'Vlfl11 TI~U'Vl L1t1l!f'ltl~~') LUl'tl f,j ')t1 ~'tl'l.l~ ~ 1,)-lfl! LLfl:;";) Lfl11:;""t:Jfl ~~ ~'Vlf'Vl ')-ln ')1L1t1l!",tr-l~') n 

L1t1'l.l~htlu'Vl L1t1l!f'l'tl~Vl') LUl'tlf,j')t1~'tl'l.l1'l.lLi1'tl"',) ~'tl-l~ntl~~mn;r') L~'tltl.:l,)'l.l'1J! ~-lii 
.... -., ..,.-" 11t1fl:;L'tltl~ mn~t1 f'l-l'l.l 

1. 1:;LUtlU";)m4't1~H 

2. n~~~,)'tlth-l 

3. Lf'l1'El.:ln'tl~1;n'l.lm'J'";)4't1 
o _ Q''' 

4. m1~,)L'l.l'l.lm'J"Vl~fl'El-l LLfl:;Lnm,)U'J'')ml'El~fl 

5. m1";) Lf'ln:;""if'tl~fl LLfl:;t'ln~~H1.'l.lm1";)Lf'ln:;,..,;r'tl~fl 
~ ~ 

" " mfi4'tIf'lf-lilHLLUU LLt:Jl!mfi4'tIL~-l'Vl~fl'tl-l (Experimental Research) t~t1H'LLUU 
o • 

........ I'" I .. I 0 I ., IIV_ 

LLt:J'l.lm'J''Vl~fl'tl-l'Vl~nq~Ul')tltl1-l",'l.l.:l n~~ 'Vl')m'J"Vl ~t'l'elUntl'l.lLLfl:;'Vl f'lfl'tlU"'fl-l n ')'J"Vl ~fl'tl.:l'Vl'l.l'Vl 

( One - GroupPretest - Posttest Design) iipJLLUU~-lUl,)11-l~ 1 

o ... 

~'tlUntl'l.lL'J'tI'l.l m'J''Vlf'lfltl-l 
... ... 

f1tlU",fl-l L'J'tIl! 

T 1 X T2 

Lrl'tl X ~tl m'J'(ffil!~')t1U'VlL1tJ'l.lf\tl~~,)LUltlf,j')t1t'l'tl'l.l 
T 1 ~'tl f\:;LL'l.ll!f1t'lUn'tll!L1tJl! 
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nth." ~,)'B!h~• 
1. 1.11:;'11101 Rtl Un~m~t11:;~U tl.(t~. t'l1"J11ii'll1,j1'1~1f1t'l1"'011~~L1J~t'ltlU ru. 

1.1'-"1'ii'YItJ1ill L'YI1"lLUtfltln'll~'1RflVi r.::UR1 

, " " 
2. n~~j;],)tltJ1'1V11eD1Un1ii4'lIRf'lil Ltluun~mt1l!n~m~11:;~U tl.').t'l. LLeJun 

L'YIRilf'l~1f1t'l1"'n11~ iui]~ 1 ffiutln~ ~"'1ii'YIll1trm'YIl"lLULfltl11'l1~'1RflVi1:;UR1 ~ 
&<' t.oClIo.q..J ~ 

fl'l'YI:; LUlIULnJulu'ii 'lI1"'Ttl LUtl"'1'ii'll1If1NtlU,x');Jtl'l1U'ii4'1I"J1tl'lC;')4'1I lWl1RL111U'YI 1 1J 

n11~ nlt1 2549 L~1I"l:;";1n11fl~j;hfltJ1'1 LLUU L"l1:;"l'l41u')uun~n'tt1i'l"'tl'l L~'tlll1~1'Y1 ~fltl-l• 
Ufl:;HfU'YI LrllURtl ~Vl ') Llf1tl frl ')1It'l tlU;'1il'tl1"l11tJrjt'l tluufl:;Wi4'lIR')U fl~ 

~ ~ . 

1.1 n11'iiLfl11:;\f"'in~1f111111i)'111",1tlLd'tl"'1ii'll1 n11t1ntlD~~~ Lfm:;LL~U 
n) ~nM1Ldtl"'1'ii'll1m~,x,);Jtl~tl'l'l1ui)4'1I 1PI1~",in~1f11tl1:;n1P1illl1rIf11 

ij'll1;lViiu~'1 t'l1"J11'li1'1~I;)'i'l1",nn~ ~LtJ~t'ltlU~~"'1'ii'YIll1im'YIRLuLfltll1'11~'1RflVir.::Uf'11 
.. r.....I" 1 ~ - ... " .. ~ .... ...."JI) ')LR11:;"'')t91Qu1:;t'l'lR01rt'l'tlU ULUtl'"1')'111m 2-J'" ,)"JItl Lffi'l'l1U,)"l1i t'l1U 

R,)1~f ( Knowledge) ~41LtlU L~lIl"'~L~m'll1qjfi"l1ru.1Ldtl"'1~"l:;t'ltlULritl'l"l1nLdtl"'1Liiu 
'YI1'1'Y1 ~Mn"'Ttltl!j~ U.t\'')ll1~1 U.U'IU'YI L1l1UUfl:;L;JlIUft91Qtlr.::t'l'lPl011t'l'tlU 

. _ .. J' ...i.... ...t II .... ... .. 

f'l) ')Lfll11:;'" LUtl"'1 LVitlLfltlnLUtl"'11"'L"'~1:;t'l~nu')t91Qtlr:;t'l'lR 

" 
- 4'~L1lI'I~1c;lULiltl"'11"'t91Nj;)1~f[;\Qtl1:;~'1PlL1'1Vi~~nn~ 

• .r 1......... ..J ......: I
0 

- U1LUtl"'1 "'C;L'IIm'll1q)(;l1ULUtl"'1 "l1U')U 2 'YI1U 1f11,)"lt'ltlUUfl:; 

" ..... _ rt ..... :.,..:
1.2 011t'ln'l'1(;lU'YILffiUl"ltl~Vi,)Llf1tl1"ll,)1It'ltlU ~'IlUj;)tlUt'l'lU 

......." .. ... II .., A_
 
n) Lj;Jffi~LUtl"'1U'YILffiU 1n1~"',)"JItlLffi'l'l1U,)"l1i 

, 
... .... ... _.... ... 

"JI) ll1ft91~tlr.::t'l'll"ii''1Vi~~m1~LLfl:;Li1tl'''1 In 1~"',)"JItl Lffi'l'l1U ,)"l1l~1"l(;l LLU'I 

Ldtl"'1tltlnLUU,x');)tlUtlll 1 
o J' '"'l1lI O.J " 0 " 

R) U1LUtl"'1U'YILrllU~1'Y11U'YIL1tl'l(Scrip) (;l,)lIinMru.:;R1U11l1111(;l,)lI~nM1 

'I) U~~'hll";1ii~LtlL~tl4'[;\";1Lilu'1(;lU'YIL1lIUl"ltl~~,)Lt91tln,)1It'ltlU,hll";1V11~ 
,... 

U'YILffi'l 

I 
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I 

'"l) ~d1tJ';hij~1'fl ~.:J~4'tJ Lil\,l~4'~~1.:J1\.11'11 LU\,lm1V'i1lJVl LW\,lF!tl~~'J Ltfltlf . ... 
.... ... ... _., 

'JI(mfl'fl\,llJl1~\fJ"lI'flL1tl.:J.:J1\,l'J'"ltJ u1ij~L'fl~ d1tJl'h u~'Jl1J ~1 LU\,lm1fl11.:J11J1Um'~lJVl LW\,l 

F!tl~~'J LlJItlfn'JtJfltl\,l 

'tl) '!J1lJVl L1tJ\,lf'ltl~~'J LlJItlfn'JtJfl'fl\,l ~fl11.:J Lfl1'"l L1tJlJ1flmL~'J l1J1\.1~L;m"ll1 ry 
~1\,l~'fl 41\,l'J\,l 2 Yi1\,l lJI1'J'"lfl'fl1JU~'J1Jfu1JNUnt"lllJl1~~1U\,l:::U1• 

. ~ 

m1Vl (.il~tl.:J LVl'fl ~m:t1;rtllJ nviitl.:Jl?11.:J 1 Vl1.:J~1\,lLlltl'\.t1
 

..l1~ .. 'i' ~ .. ..ll!:"l ...
 
LL~:::1l1M1Vl 'II m1L'JItl~ LtJ.:J Lt'ltJ.:J 1'J~(l.:JL'J~1Vl 'II L\,lm1LW\,lm1fllfl\,l 

,~ , 
"il) '!J111J1\.1 ~ Lonm'Jl1Cl.J~1\,lLi1'fl'\.t1 LL~:::v11\,lm1tJ~l?I~Iflm1fltl\,l 

~ 

U\,l'JVl1.:J"lItl.:JLlJfll'1 (Best) vl.:Jll (Best. 1983 : 179 - 187 ) . 
rl1 L'tlfltJ fl11Jm11J1:::Li1\,l--.-

4.50 - 5.00 

3.50 -4.49 

2.50 - 3.49 Hl~ 

1.50 - 2.49 F!'Jwfu1Jr.:J 

1.00 -1.49 H'bJl~ 

OJ) U1lJVl L1tJ \,IF! tl~fi'J LVIfl fn'J tJ fl tl \,l lJI1~'\.f');rtl ~'fl.:J"lI'fl.:J ~4'tJ U(;j~:::Yi1\,l~ 
fl~\lmrU~'J liJliLfilJ'Dtl~~1il1.:J'"l1nn~~Vl(.il~tl.:J 
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1  

.. - .-.
lJ'Vl Lffi'l..l~tll.lY'l'1 L~tl t'Ii (m~tl'l..l 

'l111tlH'nun~2-J(;),)tlth-3 

... ,.... ..... .,,, ... - ...2.1 ') LM1::V1 L'I..ltlVl1~1l.lVl'1'!ltl LffN-31U,)"ltJ 

2.2 'iL~11::t.f1'j;1Qlh::~-3I'1L:n-3't'l~~nn2-J'!l~-3LdtlVl1~-3V12-J11l 
2.3 ~mf1~111LL~::Ltln~11L~mnlJm11'~ LL~::m1tl1::Lij'l..lCJ~m1~m~nL~tll; 

Lt1'1..lLL'I..l,)'Vl1-3n11~11-3;tl~tllJ LL~::L;tJ'I..l;rtl~tllJ 

2.4 ~11-3LLlJlJ'Vl"'~tllJ~~1tllJ~q2-JLdtlVl1Uf'l::1~Qtl1::~-3I'1L:n-3't'l~~m12-J 
I "I " 

2.5 'l11LLlJlJ'Vl11l~tllJYI~11-3;j'l..l1~~L;m'!l1'lJ~1'1..lLi1tlVl1";1'1..l'1'1..l ~1'1"l2 v11'1..l 
I • I ... I 

~tlU LL~::tlfutl!-3uri1'!l L~tll~~;rtl~tlUYln~,)1l.lLYltJ-3~N~12-JLUtlVl1 LL~::~1'1..lti'l..l1 YIn CJfl [;]tl 

m1'i4'tJ 
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2.6 il1 LlUUVI~fltlu~l~urlJ1Jl'l Llrit"JI Ll~'J lUVl~~tl'l (Tryout )rlU,rn~nM'11::~U 

u.'ut fl1"J11'1l1'1~~fl1'I.m1nJ~LtJ~fl'fl'W ru ~~'l-l1';jVlf.l1ifJLVlfIL'WL~fjl1"J!~'1f1~Yi1::'Wfl1 turn '"' 
, .... ... 

L1t1'WVI 1 tln11~n111 2549 ~1'W'Ju~'1lXtl'l :i'lrl1i'lLrtl'W'i"J!1'l-l1tlLntl'l-l1lJ1NrlUUVlLrtJ'W 
, .. 

Pltl ~Vl'J LlJI'fl frl'JtJ fltl'WV1fl11'1;'W 
.. 

f'i1tl1'W1"t41Ll'Wn (Discrimination Power) L~t1ntlLmu.,rVl"t11ru1~'1i1 tlXitlfltluiil"i1 .. .. 
fI'J1~f.I1n~1tJ ( P) tl~1::'I.Itj1'1 0.2 - 0.8 Ll~::jj~1tl1'W1"t41LL'Wn (D) ~'1LL~ 0.20 ,;'Wlu 

... , , 
Ll~::n11'l-l1 ~ruJl1Yi"JI'fl'l LLUUVI ~fl'flU~'1'Yl.,r'J Wj4'tJ'l-l1 ~1 fI'J 1~ L:ntl23''W'Jltl'l LLUUVI ~ fl tlU 

" 
( Reliability ) t"ltJ1ifl~1 flLl1l'flf 1"Jl1f-Ku Kuder Richardson Formular 20) (~'Ju 

" " 
LL~::~'1f')ru1 ,2538 : 198) Lrltll~Yi1f1'J1tlL~mr'WLL~'J U1~1"'1Lil'Wn11L~'fln;rtlfltlU~eJ1'WLnru" 

.. D 

"l'lU1 .. 
i'flfl'flu'.I1l1l\llulirlun~~vl'JtlEh'l Ll1ltJ LlU'Ii'flfltlUtltl mu'W 2 'll11l 'll11l LL1ntiLi:l'WLLUUVll1lfl'flU 

ri'fl'WLrtJ'WLL~::"Jll1l~fl'fl'llij'WLLUUVll1lfltlU'l-li'l L1tJ'W Ll1ltJ l'l1'flU fI~~Ldtl'l-l11'lJI"U1::fl'l P)~'1'l-l~11l, , , 

o _ ~ ~ 

n1'ij;\1LUUn1~Y1j;\it'eHU.it~Lntl~·nJ~'J~"II'il~it 
u 

m1Vl11l~'fl'lflf'l;i~4'tJn1'l-l'Wl1lm1V1~~tl'l t'lU11f1LrtJ'W~ 1 tJn11~nM'1 2549 ~'1;i 
1. n11LlJI1tJ~flm'W~ 1;{lXtl'ltl5mim1fltl'l.l"lltl'lLlt.l'WmVlflilfl~lJlfl1'l-lm1tl ~'l-l1';jVlf.l1itJ 

LVlfIL'l.lL~U11"J!~'1P1~Yi1::'Wf'l1 

2. LL"tmLUUVI ~fl tlU1~n ~ ~ vl'JtlU 1'1Vi1LLUUVI (;Ifl tlUritl'WLW'W 

3. yh n11fltl'W~'JtJUVI LrtJ'l.lf'ltltlVl'J LlJItlf1l'JtJfltl'W ~'1 'tlnunmin11Li1L~tltJ'I1'W 
'IJj t~tJjjtl1"l11tJt.I,," fl'fl'l.l1 Yi1'W ~tl ~~Vi1';j4'fJLiI'Wcjfltl'l.l 

" 'II 

4. Ll"lmLUUVI ~fltlU L~~ tlXn~~ vl'JtlEh'I Vi1 UUUVI ~fltlU'l-li'l LW'W~'JtJUVI LW'W 

fltl~Vl'J LL'ltlf,f'JtJfltl'WL~~ Vi1iinf'l f'l 

5. U1 ~~~1A'''t1n mrih LLUUVI~fltluritl'WLrtJ'l.l ,LL~::LL1JUVll1lfltlU'l-li'lLrEJ'W"JItl'l nfl~

~'JtlEh'l11FiLfll1::lf'l-l1t.1~~~~VltVl1'1m1LrtJ'l.l LL~::u1t.1~~1~"t1nmrihLluuVI{;Ifltluritl'WL1tJ'W 

LL~:: LlUUVI ~fl tlu'l-li'lLffJ'l.l hFiLfll1::lf'l-l1U1::flVlfiJl1Yi"JItl'lUVILrtJ'l.lfltltlVl'J LlJItlf1l 'J tJ fltl'W 
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-------------------------------------------------,  

I 
I 

.----, 
II
 

I
 

I, I 
I I 
I I 
I I 
,_- - -- - - - - -- - -- i I. 

I 
I

I 
I 

I 
I

I 
I

I 
I 

t I 
I 

,I
ij LPlr1::i\41th::~'VIfiJl1'r1uyJL1tJ'l.l 

Pltl~YhLj;J'ilfJl')[J'Ml'L.l 

..
 
I 
I 
J 
I 
I 
I 
I 
I 

___________________________ 1 

........ ~ ~ .... ~ ..
 
fHl(;\Y1 L1f LUn1"i'JLflrlZW!I'i12Jft..... ... 

mr'i"'w"lf~i1~4'dlmLPl'l'1::i;r'ilJJfl L~[Jmr~1'L.l'Jrul111'i1VJ1~flt1~ 1'L.lmfi~Plr1::lf 

LL1J1J'VI~fl'il1J mr~1'L.l'JruPi1Pl,)1~tJ1n~1[J (Difficulty Ppwer) l"i1Pl,)1~~~tl,r'L.l (Reliability) 
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t\n~~H1.'L.m,)1~LfOl1,)::~LLlJlJVI~t\'tllJ 
1.1 ~,)~,)fOl'J')tJmn~')u (Difficulty Power) 

(Discrimination Power) 'lI'tl~LLlJ!JVI~t\'tllJ 

P = R 

N 

uj'tl P Fi'tl ~,)flI'J,)tJ£J')n~')tl 
odI 0 

, 
..... 0 '" 

., 
_ 

R flI'tl 
.... 

~,)U'JUflIUVlVll'l1'tlUUnn 
OJ. .,.,

0 ..... a '" __ 

N flI'tl ~,)U'JUfOlUVlVI')'il'tlUUVI~'\.ltJ~ 

D = R u - R I 

Nt 2 

...I 
u.J'tl D 

.. 
fOl'tl ~,)~,)U,)"i~,)LLUn 

R u R'tl ~,)u'JuUnL1tJu~Yhif'tlti'l.l~n1un~tJLri~ 
R L R'tl 4,)u'Juun Lrou~li');r'tltiulJn1'1.ln~tJti'tlU 

N ~'tl 4,)U'JUUm1tJu1un~tJLri~LL~::n~tJti'tlU 

t~tl~"i11[u,)Lfi'tln.if'tlt\'tlU~~~')tl,)u,)"i4,)LLUn~~LL[;j 0.20 :luLu 



----
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1.2 V111'11~'11JJL~'fl~'W (Reliability) "JI'fl..:JLLUU'Vlflfl'flU 

~LIl'i'\ll1A1F1~1J.JL;l'il~u'U'il4LL1J1J'VIlIIl'l4'i11J LflfJH~~j KR -20 ( Kuder 

Richardson Formula 20 ) (~'1'WU~:;'tl..:JfltUl. 2538 : 198 ) 

L: pqr It	 = n ]N - 1 

I	 I I " 

Lij'fl r It ~'fl fI'11JJL~'fl1T'W'JI'fl..:JLLUU'Vlflfl'tlU't1..:J~Uu  
,
 

.... 0 '" .,..,. .., 

N fI'tl .,IU'1'W'JI'tl'JI'fl..:J LM'fl..:lJJ'fl'1 ~ 

p ~'fl ~~~'1'W'JI'fl..:J~~11~U~'tlVl~..:J1 ~'W~'tl~~~'1'W"JI'tl..:lR'W~IQn 
., 

flU fI'W V1..:JVlJJ ~ 

q	 ~'fl ~~~'1t.l'JI'fl..:J~~~ICj~L'W;J'flVlti..:J 1 V1'1'fl fi'tl 1 - P 

S2t ~'fl ~:;Ut.lt.lPl'11t1LLUnh'1u'JI'fl..:lLf'li'fl.:Jn'fl~..:l~UU 

..aI .." ..,
1.3 "'1F11L~il!lLfi'UFlNj;I (~'1'WLL~:;'fl..:lfltUl • 2538 : 73 ) 

x	 = L:x 
N
 

,
... dO 
UJ'fl X fit) I'llL~~fJ'tl~ nfl'1'W"JI'fl..:J fI:; LLUU 

.,...L:x	 fI'fl ~~1'1JJ'JI'fl..:l~:;LLU'WVI..:lVlJJ~  
...  .	 " " N ~'fl "\1'W'1'Wc.J L'JIlfl'flu 

'II 
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2. n11t)~rl'l1~ L~tJ-:JVlN"JI'tl-:J;'tl~'tl1J(;11 ~t)[;JCJtb'~~-:Jrl 
IV .. IV AI .. <i" 1"

t!&;1'in1'3'';I''F1';1'J,lL'VI!I~lJI'l~lJI'J,I';I'''11J'7::i'4UI ~l1ItJ 'll~(;J1 Rovinell and 

Hambeton (n-:J'lfl. 2536 : 185 - 186 ) 

a.v. = 1=1 

N 

av. ~'[J rl'l1~ L~tJ-:J[;Jd-:J [;J1~t)[;JCJtb'~'i'l-:J1"1 
, 

d 0 "''''''''lI 
n l"l'El 'i1'W'l'W~ L'lltJ'l"il1qj 

X ~'tl rt'l1~[;JN[;J1~t)[;JCJtb'~'i'l-:J1"1 ijP\1LU'W + 1 ,0 LLfl~ -1 

t~tJ~~1 1Cl.l1 L~'tln;r'tl'i'l'tl1J~ijfi1 fl'l1~ L~tJ-:J [;J'N'lI'8-:Jt)[;JCJ1.h~'i'l-:JI"1~-:J LL~ 0.50 ~'W hJ 

i'4lJ1'l'lJl,Fi'LL&;1n,h.:J F1::LL1Jun'i)'lul!11JLLjl::F1::LL1J1J'lJI~~Ll!11J (f\''l'W U.fl~.. 
tl-:Jf'lrlJ1 , 2538 : 104 ) 

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

N -1 

o ~'tl fl'l1~u.(;In~1-:J'!I'[J-:Jf'l~U.'W'WU.~fl~~ 

N 
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~ii~m"ll''\Jn1'1,"11.J'i::ft'VIfitl1~"D'a.:J'U'VIL1!J'\J'''a~~~Lj;l'a.f-d~!J_'a'\J t~EJH~,"'l 

( L~1IHi1U, 2528: 284 ) 

= M, + M, 

P - M, P 
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l'Pl tJtJ 1::fl.:J follltl.:Jm1'irottlFlhd L~ tl 'll r1.:J LLfi::'\.ntJ1::ft'Ylfl1l1't'llJ'Yl L1tlUf'ltl~~,) LPltl frl ')E.I 
., 

fl'ilU ~tl.:J1JntJ~~mn;r1L~'UE.I.:J1U1~~1~flJt!n~mnr:;~1J1.h:;mf'lumrPl1 'i"ll1;'t'liu~.:J 

LLeJUnL'Ylf'lilf'l~Plfl1~m1~ UI'I1'i'YlE.l1aE.lL'Ylf'l~U~fiU11"ll~.:Jf'lfi't'l1:;UFl1 LLfi:;'iLf'l11:;"'~~i~~'Yli 
., 

'Yl1.:J m1L1tlU~a.:J"'l1n L1E.1U~')tllJ'Yl L1E.1Uf'ltl~~') LPltlfrl')E.lMIU ~~tl 0rotE.l1Wi LM1:;"'itl~fl l'i.:Jil 
010:lIo .. I _ t:t ..... _'-1 ",.:01 

1. m1') Lf'l11:;~~1f'l1 f'l,)1~ f'I~ L~U'Iltl.:JlJ'Yl L1E.1Uf'ltl~'t'l,) LPltl1"ll,)E.lfl'UU"'l1n ~ L"llEJ')"ll1 rlJ 

2. m1'i Lf'l11:;lfl-111.h:::~'V1fl1l1't'l'lltl.:JlJ'Yl L1E.1Upttl~l;') LPl'UfJi,)E.lfl'UU 

3. m1'i LM1:;lfeJfii~q'Yli'Yl1.:J m1L1E.1Ul-1a.:J'"l1n LWU~,)E.llJ'Yl L1E.1Uf'l'U~~,) LPl'Ufrl,)E.lfltlU 

... .. ... 
e.I 'an'l'i'J LfI -n:::'W'll '£12.1.. 'a 

m1iJLFln:;"'~11.h::~'Ylfl111't'llJ'Yl L1E.1Uf'l'U~l;,)L"'tlf"Ji'mfl'UU ~tl.:J 1J ntJljlJ~ mni1 L~tlE.l 
.:J1u1~ tJ11n!leJfil'i.:Jd 

1 m1'i Lf'l11::'l-f~1fhfl,)1~~~ L~Ulltl.:JlJ'Yl L1EJUf'l'U~l;,) LPltlfJi')tlfltlU"'l1n~ L~EJ')"ll1ClJ 

,.......
 x~L"IlEJ')"II1ClJ 

... .s 
~1ULU'il~1 2 4.08 

~1Um1eJaPli'Um'lfl'UU 2 4.28 

, , ., 
"'l1nl'11'l1.:JVl 2 LLfl~.:J1"'L~U~1lJ'YlLWUf'ltl~~,)LPl'UfJi,)E.lfl'UUVlWirotE.lfl11.:J~U i:Jfi1.. 

I ", I...« "..... .............. _ t _ CJ "' .....
 

f'l,)1~M,mU"t'il.:J~L"Ilm"ll1ClJ'Yl1.:J~1ULU'U~1tl~'Yl1::l'1lJ 4.08 LLfi::f11f'l,)1~f'll'1L~Ull'U.:J~L"llEJ')"Il1rlJ 

'Yl1.:J~1Um'l~al'1i'U'U~~'l::l'ilJ 4.28 flltl1~~1 ~L~m"ll1rlJi:Jf'l,)1~~~L~U~1lJ'V1L1EJUf'lt'l~~,)Ll'1d 
"Il')tlflt'lU ~.:J1JntJljlJ~mn;r1L~t'lE.l.:J1U1~ ~0rotE.lflh.:J;U'il~1ULntuerl~~.:J'Yl1.:J~1UL~'il~1LLfi:: 
'Yl1.:J~1Un1reJal'1it'ln1'lflt'lU 
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2. m~11.h:::~l'lfiI11""1Jl'lC1tJUR'e)~~'lLlwafrd'lUfl't1U  

flCi~~1;num1~11.h:::~l'lfiI11"""JI't1.:J1Jl'lL1UUfll't1~~'lL~'t1frd'lUfl't1U L~ul;{fl~1 ( Lfl1'ltUtr, 
" 

2528: 284) 

= + 

M1 

= 

P - M1 P 

~~'!J't1'lR:::UUUL~~tJ"\1nm1fl't11Jri'flUm1C1uu 
, 

~~'!J't1.:JR:::LLUUL~~tJr.nnm1fl't11J'M~'lm1(1EJU 

(Pre - tese ) 

( Post - test ) 

P 

r11'lJ'fl.:J'tY~n~'lu~1~"\1n~~1;1 '"i:::ijr111:::'M~1'l 0 - 2 ti'1fh~~1'fl'flm.J11~ijr112-J1n 
n~1 ii't1~1 1Jl'lL1EJUP1'fl2-J~'lL~'flf~ul~Lnru't12-J1~1S1U 

Ul'lUr11 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 

1ii1~1~ = 1.202 ~.:J~U1Jl'lLWUfll't1~~'lLlwafrd'lUfl't1U ~.:J "tIm.J!J1J~mn4i1L~'t1EJ.:J1u1Jj 
1~Lnru..r2-J1~1S1U 90 / 90 
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3. n111 L~l1~tfl:ol fll).Jt"]'Vlim.:Jn11LW'U.t-ti.:l"nn Lffi'U.~'JElU'Vl Lro'U.~'tl).J~'J Lln'tlfJi'J E1t1l'tl'U. 

n 1 T'l L~ 11~tfl:ol fll).Jtl 'Vli'VI1.:1 n11Lffi'U. 1~t-t~1.:1 r1'tl'U.Lffi'U. LLfl~t-ti.:l L1E1'U.~'JEJ U 'VI LrEl'U. 

~'tl).J~'J LIJl'tl f,j'JEJ tIl'tl 'U. Lt'l EIHtiln~1'U.n1T'l Lf'l11~tf n11'Vl (;l tIltlU ~'J1).J LL@I n ~1.:1'!1'tl.:l ~~ Ll.'U.'U.r1'tl'U.Lro'U. 

u.fl~t-ti.:lLffi'U. (t - test: One - Group Pretest - Posttest - Pasttest ) t111n!Jl:olfl~.:I~ 

2: D =	 229 , 2: D 2 = 3287 , N = 17 fl'U. 

~D 

D2= IN ~ ( ~ D) 2-

N -1 
.J 

1J.J'tl	 D R'tl ~'J1'-1u.j;Jn~1.:1'!1'tl.:l~~LL'U.'U.LL(;jfl~~ 

N ~'tl ~1'U.'J'U. (~'U.) 

229 

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

17 - 1 

= 229 

14.66 

= 15.62 

til1nVl111.:1 t ;.:Iil df = 16 1~~U~'J1).JL~'tlJ'U. 0.05 ilf'i1 2.120 ;.:Iti'tl~1Li]'U.~~
• 

t-tin U.j;!~1 t ~~1'U.'Jrul~ = 15.62 ~.:In~1'(;lt-tin LLtlfl~1l:olfln11'VlVltll'tlU 2 ~¥.:ILLVln~1.:1n'\.,\ 
L~'tll~ 95 % ,r'U.~'tl m1cro'U.;;'JElU'VlL1EJ'U.~'tl'-l~'JLln'tlfJj'JEJM)'U. C~'tl.:l1Jntlnu~m1L;r1 
L~'tlEJ.:I1'U.W ~cro'U.il~'J1).J1L~).J;'U.~1.:1L~'tl~ 95 %.. .. 
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_I ... ,,~".fU~a n'W'UA'i1::"""'i))Jiii , u 

1. U'Yl iro'l.ll"l'illJ'W')LVltlfII')E/t'ltl'l.l iJfi1l"l,)1lJf'~ L~'l.l"nn~ L~m'1i1C\!;r1'l.lLi1t1'1.t1t1~~1::;~U 
4.08 LL~::;;r1'l.ln11CJ~V1~'iln11t'ltl'l.l'il~~1::;~U4.28 n'il~1t1~1'l.l1::;~U~ 

2. l.h::;~'Ylfi1l1'Vi"t1.:JU'YlLm'l.ll"ltllJ~,)Ltn'ilfd,)E1t'l'il'l.l ~.:J !In1JDU~n11L;r1L~'ilU.:J1'l.l1~1;] 

Lnn.l't1lJ1(;1"~1'l.l 90 / 90 

,
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~.:I1JmJ~~n1n;r1 L~t1tJ,nl!12J ~1\-1fu,rn~n~11:;~utl1:;n1l"llj£J1rj;11 "3"Jl1;lYi-il!~.:I Ur.ll!n 

LVI f'lijf'lfJ l1lfl1\-1m'1t1 tI\-111V1mimVl f'lll!l~tin"Jltl.:lR~Yi1:;\!f'l1 U~:;"3 L~n:;t-fr.l~ittl~Vli 
VI 1.:1n11L1tJl!\-1i-3"1nL1tJ l!~'ltJUVI L1tJWilt1t1Yl'l Lj;1t1frl'l tJ ~ t1l! n~tI~'lt1 th.:l~L11l!n1114'tJ LUl! 

,rn~n~1r:::~utl1:::n1PlljtJt'(m 'i'll1;lYi-il!~.:I utJl!mVlf'lilf'lfJl1l~1\-1m1t1 n~ 1 rot1l!'ll! 17 f'll! 

L~i~t1.:1nt1~L11l!n11LfiU;rt1~~Ll!n11"34'tJ R'fl UVI LrtJl!Plt1t1Yl'l Lj;1'flfrl'ltJ~ t1l!~t1.:1 1J ntlBU~n11 
L;r1L~'fltJ.:I1l!12J LL~:::UUUVI~~t1U'i~tJ~ltl~VliVl1.:1n1rLml! 

n11fl11.:1UVI ChmPl'fltlYl'l Lj;1t1frl'ltJ~t1l!Ll!n11'i4'tJ~ ~tI~l!"1n~n~1\-1in~ j;11LLfl :;;rt1~~ 
(;]1.:1 1 n11'i LM1:;t-fL~t1\-11 n11ii1\-1l!~'ij;1tltl1:::~.:If'l n11fl11.:1 LLUUVI~flt1U n11fl11.:1UVlL1tJl! 

f'lt1t1Yl'l Lj;1t1frl'ltJfl'fll! lVlmnuul!lin1nl!LL~l!;~1t1t1rot1l!'ll! 1 LL~l! 

n11'i Lr'l11 :;t-f\-11t11:;~VI fl1l1YiUVI L1tJl!f'lt1 tlYl 'l Lj;1t1frl'ltJ~t1l!~fl11.:1;l! HLmWnn1nn 

1"i1t11:;t;Vlfl1l1Yi 90 / 90 n11"3LFln:::lftJflittlq'VIi"Jlt1.:1n~tI~'lt1ti1.:1~mmcX'ltJuViLml! 
f'lt1t1Yl'l LIRt1frl 'ltJ flt1l! ujt1Vi:UUUVIVlflt1Ur1t1l!L1tJl! LLfl:;\-1i.:l LrtJl!~htJ UUUVI V'lflt1U cX'ltJr.lflltI ~Vli 
~ rii4'tJ fl11.:1;l! Ufl:;c.j1l!n11'iLFl11::;\f;Jt1t'lt1U ut\''l l~tJHflii~1l!n1 11 Lf'ln:::lfn11V1 ~flt1U r'l'l1t1 

U~n(;]1.:1'nt1.:1f'l:::Ul!l!r1t1l!LTtJl!Ufl:::\-1i.:lL1tJl! (t-test: One - Group Pretest - Pasttest ) 

1.	 L~t1fl11.:1UVlLrel!f'lt1t1fi'lLVlt1f 'li'ltJ~t1l! L~t1.:11JntlBmin11L;r1L~t1tJ.:I1l!12J 
.. 1.1:1- ... - ... ... .,.1'

2. LYit1\-11 1:;l:tVlfi1l1Yi'nt1.:1UVI Lffil!~t1t1Yi'l Lj;1t11"Jl'ltJflt1l!VI t'l11.:1'nl! 

3. L~t11 Lflln:::lftJ fl ittl~VIifVI 1.:1n11L1tJl!\-1i.:1"1n L1tJl!cX'ltJUVI L1tJl!fllt1t1~'l LVlt1 frl'ltJfltll! 

iUJ~ii,.'i1\An1'i:j4'!1 

1. UVlLWl!flltltl~'lLI'lt1frl'ltJt'lt1l!~t'l11.:1;l! i1t11:::~Vlfl1l1Yi1cX(;J1t1LnCU.,rtl1~1~1l!.. 
90/90 

2. \-1i.:l"1n L1tJl!cX'ltJU'YI LTtJl!f'lt1t1Yl'l L~'flf'li'ltJflt1l!~ t'l11.:1~U 
.:: ...r I , .... 

LYitltl1n"lll!n'l1ntlULffiU 
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fln.Jr.lftn'4J'~~!1• 
n1n4'tJ c;.~,:m11fqh:l LL~ :;Yl1t11:;~VlfiIl1'VlUVI LWUf'l~lJ~'l LVI~frl'ltJfq~t.l 

t1~u"iin1n;1L~~unul~ t1nn!l~~~'1~ 
, ." 

....	 - .. I ...... I _ Q ".... ..,.... ........
 

1. UVI L1tJUf'I~lJ'Vl'l LVI~'l"Jl'l£Jfq~U lJI'11f'1'l1lJf'I~LYlt.l~1n~ L"JI £J'l"JI1'1J~1ULt.l~Yl1~fJm:;~u 

4.08	 LL~:;~1t.ln11f,J~(;l~~n11fq~U'tI~~1:;~U 4.28 ~~~1~~1t.l1:;~U~ 
2." t11:;~Vlfl1l1'Vl"JI~'1UVlL1tJUR~lJ~'lL(;l~frl'l£Jfq~t.l c;.~'1 n11tJnt1~u~n11L;h L~~tJ 

'11ul~	 90 / 90 

'elihJ4J'I!I r.I ft 

n11'i4'tJ Rf'l~LiJt.ln11i'lr1'1 LL~:;,.nt11:;~ VlflIl1'VlUVI L1tJUf'I'tIlJ~'l L(;l~frl'ltJ~'tIU 
!lnt1~~ n11L;h L~~£J'I1t.ll~ ~1Ylfu,rnMmf11:::~ut11:;n1f'li1mrI?l1 'i"JI1~Wff't.l~'1 LL~t.lm VI f'Iilf'l 

~(;lt'l1Yln1nJ n~ 1 lJYl1'iVlmfTmVl1'1tt.lt~Un"JIlJ'If'I~Yi1:::t.lf'l1 t111n!J~1nt11:::~VlfiIl1'Vl"JI~'1 
UVliStJUI'1~lJ~'lL(;l~frl'ltJfq~t.ll~Lnn.l.,rlJ1(;l1~1U 90 / 90 

, ,	 , , ... 
Ujtl~4111CUlfil L'ilfltJ'tl~ LLlJlJVI"fttlUr1tlUL1tJU i:J",LYllnU 12.12 I'll L'il~tJ"JI~'1UUlJ 

, 
VI ~fq~1JYlfT'I L1£Jt.ln fi1 Lvhnu 25.59 fi1 f'I:; LLt.lt.lL'ilfltJ"JI~'1 LLUUVI~fq~U",fT'I L1tJt.lnfi1~'1n~1 

fi1f'1:;Ut.lt.lL'il~t1"J1't1'1 UUUVI~fq~Uri'at.lL1tJt.l ~'1~4'mrt.l11il~1lJ1~1 nt'l1 LYl ~ ~'1~ 
1. ri~t.lVl~fq~U Wi4'tJlil:;u~nnu,rnMm:n~'1Lilun~lJ~'l~f.h'l~1 R:::uUt.l~l~lil:::n~~ 1u 

~ . 
I ~ I ~ ...... ..... t.o-. _ , -., _ I ..... "'" ...... _ ....... a- ... " .. 

n11LltIUVI ~ 'llil tJ t'l ~U~fJ ~'1UUn1 rn I?li'l 'fIUn~t.lL1tJU~'ltJUVI LffiUf'I~ lJ'Yi'l L(;l~ 1V1 ~'l~tJfq n'l"lJU 

fi1 L'il~t1"J1~'1 f'I:;UUt.l~'1~1 LYin:;,rn,q n1f1'Wn f'I'l1lJ~t.ll1U1UL~~Yl1~iStJu~umri~u u~::: 
Lri~r{H'tJ~'1LtlU~11il11U~i'l~ut11:::';h'i'll11UL~tlYl1UVliStJUf'l~lJ~'lLVI~f"1 ~'1n~1'l l~,rnMn1f1 
~UVI L1ut.lf'l~lJ~'l L61~f "1 uj~,rn~n1f1C:JUVI iSuULi'l'1lil~'11~Yi1 UUUVlI?li'l ~U L~lJt) nf'lf'll1t.lVi ~'1 
"JIn.l:::~,rn~n1f1 ~UVI L1uUf'I~lJ~'l L(;l~f "1 i'lLn(;l~1,rn ~n1f1nf'l'l1lJvr'l11il LWUlJ1n LVi 11:::VI11lJ 

~1~:;J1~~Yi1UUUVI~fq~UL~lJt)nRf'l ~'I1t.ln1rn1f'1f'lu1mrn~n1f1't111il~:::Yi1'Wf'i~tJl~ 
_ 

.., 
_ I 

I 
..... .. 

I 
0 _ ... ... _ ......... , 

I 
..... 

~'It.lt.lc.Jflf'I1 L'il~tJ"JI~'1UUUVlI?li'l~U~'1 611 Yl&:l~1n ~ ~'lf.lUVI LltIt.lf'l~lJYi'l L(;l~1 "1 lil'llJf'l1L'il~tJ~'1 

I I 
, 

.. . I..... _ ... 

n'l1f'11 L'ilfltl"JI~'I U.U1JVlI?lt'l'flUn~U~UVlL1tJUf'I~lJYi'l LVI~1 "1 
,	 ~ 
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ll.lt'l'll.l'tl-3m1ii Lf'l11 ~lfc.l ~ i 2.J ~VlfVl1-3 m1Lrtll.l 1~l-t~ 1-3 ritll.lLrtll.lU~~l-t~-3 Lrtll.l~'l tI 

UVl Lrtil.lf'ltl2.Jl;'l L~tlf,l'ltit'ltll.lLLt\''l L~t11 oUt'l n~1l.lm1iiLPl11~lf P1'l12.J U;\n ~1-3'tl-3P1~LLl.ll.lritll.l 

U~~l-t~-3Lrtil.l (t-test : One-Group Pretest-Posttest ) "nnm11-3 t 
, 

;-3il df = 16 1~~U 

f'I'l12.JL~tl~l.l 0.05 ;:jfi1 2.120 ~-3titlt)1Ltll.l'~l-ttrn U~P11 ~~1l.l'lru1~ = 15.62 

~-3n~1'c;)l-ttrn utl~~1t:J~mTVlc;)t'ltlU 2 f'lf-3Uc;jn~1-3rll.lL~tlM 95 % ,rl.lRtl m1Lrtll.l~'lti 
, ... 

UVl Lrol.lf'ltl2.Jfl'l L1Jltlf,l'ltit'ltll.l Ll'fl-3m1'tlntl!lU~mn.;r1 L~'fltl-31l.l W ~ LrtluJjR'l12.JlLfl2.J;l.l'"ll'-3 

L~tl1~ 95 % ~-3t'ltle;)P1t\'tl-3rlU-31l.li){t1'Y1tl-3 4'n1' (2543) 1~v'hn11'i{t1 

.
... .. ... 
1. 'lJtl Lt'll.ltl LLl.l~L Y4'fl n1n1t1l.ln11t'ltll.l 

'"11 n c.l~ m1tl1~U3l.l"1ltl-3lJ L~tI'l'll1ru 1~~h 1~~U f'I~ LLl.ll.lL'U~t11l.ln11tl1:;LiJl.lVl1-3~1l.lL ~'fll-t1 
OJ '" 

LvhrlU 4.08 4.28LL~~fh1~~Uf'I~Ul.ll.lL'U~t11l.ln11tl1~Lnl.lVl1-3~1l.lLVlP1ilf'lm1c.l~1Jl~'flL'Yhnu

1Jl12.J"ll'l-3 fl11'l~LL l.ll.lL'U~t1 P1'l12.Jfli c;) L~l.l'tl-3~L~tI'l'll1 [lJ 1Jl12.J Ul.l'lVl1-3'tl-3LUt'll1 ill"i1'fl~1l.l1~~U ~tl11Ol 
Ltll.lc.l ~2.J11Ol1 nu Vl Lrtil.lP1 tl2.Jl;'l L~tl f,l'ltl t'ltll.l~~{t1t'l11-3~l.l Ltll.lLdtll-t1iifin 11t'ltll.l~ ~{t1;:j 
tl1~t'lU mTnr U~~fll'l12.JA'l.lLf'ltlll.lm1t'ltll.l2.J1l-t~ 1t1~un LL~ ~ll.ln11~1 Lill.ln11,htlv'h~~LtllOl ~{b. . 

, ...... 
tj~L tlVlchmi1 LLt\''l1tl4'C;)vl1 Ltll.lUVl LWl.lRtl2.Jl;'l Lc;jtlfll.lm1~1 Lill.lm1'i4't11l.lf'lf-3i1 

~1 Lill.lmntl-3 U~{111~1-3 ~f1J~1-3"l1n111t1l.ltl n~h Lill.lm11'" ~-3v'h1,"phtl1~U3l.l~1cXtl~1l.l1~~U~ 
u~ti-3tlEh-311n;\12.JWi{t1Re;)~1 ET-3il4ftlunY4itNtlrlu1-3~-3"l~~'fl-31~fun1~VJ.ll.l1u~~uri1'lJll.lLtlmt'l.. .. ... 
~tl1tl L"lll.l m1U1 L.;r1~UVlLrtll.ll"itll.l4f1-31!tltl Lijtll-t111t1~~LiiEt~ET-3hj~Y4tl 111Y4U~:;L~t1-3ET-3 

'W~tltl ~il L~t1-3 UVl1nU1-3;\tll.l L~tl-3"l1n L'l~ 11l.lchuvhil1!tltl ~-3,rl.ltl1"l~U1UVlLffil.lP1tl2.J~'lL~tlf 
"ll'lEtt'ltll.l Ll'fl-3m1'tl ntl~u~m1L4f1 ~tltl-31l.l W 1tll.;n,l.lm1Lrtll.lU~~n11t'ltll.l ~t'ltl'\..l,,~~tl-3il 
~nM"~1l.lm1l4f~~1ut'l12.J11C1~"~c;jtlu"'hm2.JLritl1l'n~nM"1il4ftlt'l-3itl U~~t'l12.J11C1Ut'l~Nn11 
t'l1fic;jml1Jntiiim1L4f1L~tltl-31l.lW 1,"1l'n~nM"1~1~tlEh'loU11 u~~tl~tlI1lJiti 

2. 4ftl Lt'll.ltl Ul.l~Lf1tln11ii4't1"f-3~tl1tl 
1l.ln11~ 1 LUl.lmfj{t11l.ltrnM"ru~ L~tI'l rll.l~ ll.lfllf'l ~tl1tlm1Chuvh~;)Ltl flI'l11'"ilp.Jl-t1!1 

"lJ'fl-3 ~4't11!tltl~t1111 tl1"l"l~ilu 1-31Jltll.lU~U1 L411 ~ U'YI LWl.l L'Yh,rl.lL~tl Li:Jl.l~' ~'YIf'lJtl-3 ~vi1ii4't1 

~ Ll-t~tl"''l1L ~l.lU~jjtll-t1tl~1l.ll-ttr-3 tl1'"11,"1l'n ~nM"1"ll'lti Ut'lc;)-3 UVll.l U~h~t1-3Vi1nEfu 11t11t1fl1'lntll.l 
" • I , 

L~ t1-3,tl-3 Wi{t1 Ltl-3~'1l-t2.J c;) LY411 ~'"I1 nVl i-3 Ln ~tl1" 1ffi~ 1-32.Jl-t1iiVltl1 trEtVl U1itlm 1fltll.l1tll4f,,~" . 

ViOle;) ~1nUtlnntt U2.J1 l-t1tl~ Wi4'tIl!1~tlm1t'ltll.l'!ltl-3tl1"l1ffivhl.l~l.l2.J11oUrlu;'l Wi{t1 Ltl-3 ,,~i-3 LnVl 
" " 
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I I I I " 

1~~1 {hL11\11 ~fjn11tllfjU"Jlfj-3 cJt1u~J11 flCfluViL,"U~l!1L4'111fl-3 ~ ~-31U"Jlfj-3~ fl'l!UUtr'J vh1~~tllflU 

~n'W1l1f'llJm~lum1H'~fjt!u1 u~~'I!n~n1f1nf11"i~n'WL~flnfllufj1~11utllfluiiLtlu1~ 
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... .. ........ 6' .1.... ~.It.,  
tl'l')fl L'Vltl'l..ltlCU.,rL't1f'1'1..l. 2540. m'1':1@1 m'5'':ILFl'l1::~ m'11J'5'::L),l'UVl"m''1"nti'L'U'iI,:J91'U. 

nl'lL'Vl~"1: ~'I..lU~'rlLfll~nt'lL'Vl~. 

nrp~t~'I..l(;\ 1'~'I..l1CU'N~. 2536. LVlFlL'UL~iiLVlFl\h''lAmn nt'lL'Vl~~"'1'1..lf'lr: 111F1':)'Il1 

F1tf'l1flt;lfL'Vlf'lL'I..lL~U flCU~f'ltPi1fl t;l~t;lfl1'l..mn~ flmu'WL'Vlf'lL'WLflU~r~"'I'rl~ Ln~1 

m~mrf1mt1'1..l'rlnL'NL1t1'W. m:::'Vlr,)'1~mt1imr. 2541. ~q!JFl':l,~9i'il,:Jm'1'UVlL'i't1'U 

Fl'il~-n':lLIPI'ili,i':I!J'll'il'U, nl'lL'VlY·U.J'\.I1'Wflr: 'Ul';'Vll:!'Wdmm~i'hLri'l..l4''W'Vlf 91tl~. 

..,
L1'fJ'I 

~'t1'1 m1'tl mJ~1.i'il'l1'1..l'U'WLfli'rl'ln~'1€t;lL'W~." '11'W,:)4't1 fl1'!11':)'Il1 Lf'li't1'14'nffiVlL'W~ 
flCU:::':) f'I')m12.Jf'l1fl Vlf ~"'1':)'Vltn~VL'Vlf'lL'I..lLflU11'1l~'1flfl~d:::l.lfl1. 

n'W'rl~~r L~1"''''Iffl LLfl'l. 2541. Fl'il),l-n':lL9I'ili1l':l!J'll'il'U. nl'lL'Vl~"1: 111F1':)'Il1Lflt;ll1f'l'Wf1 mn 

flCU:::f'llf'l1flt;lf ,'ri1fl'lmnr~"'1'i'Vltl1~t1. 

, 
l;'I..lm 4'l.l'Vlfm:::91'1. 2547... mrflh'lUfl:::"'1tJr:::~'Vlfi111~'U'VlL1t1'Wfl'rl2.J~,)Lt;l'rlfY\')t1fl'rl'l..lL1'rl'l 

mr'tlmJ!jlliiLl.l'l1'WLfl'\.l:::'i'Vltn ... '11'W,:)4't1 fl1'!11':)'Il1'1h'lLfl"'::: 

~"'1ii'Vltn~tIL'VIfl L'WLflUn'll~'1flfl~1:::'Wflr . 

, 
~CYfi1nJ vi,)'1fl1. 2547. .. m1flr1'1Ufl:::"'1tJ1~~'Vli111~lJ'VlL1t1'Wfl'rl~W,) LV1't1fY\')t1fl'rl'W L1'rl'l 

m11JntJ!jlliiLl.l'l1'WW... '11'1..lii4't1 fl1'!11ii'll1L'Vlf'lilFl'q(;lfl1",m1~ f'lcu:::iifll')mnJf'l1flV1f 

~"nii 'Vl tI1 'ittIL'VI fl L'WLflUr1'11 ~'1 f'I fl ~ 1:::'Wf'I1 . 

tJr:::Lfl13 'iL1"ll.l1i1'l.l . 2547. .. m1fl11'1Ufl:::"'1tJ1:::~'Vlfi111~'U'Vl L1t1'Wfl'rl2.Jl;') LIPI'rli,htlfl'rl'W ~'rl'l 
.. .... ... 

mrtl'rl~1Jr:::n'rl1Jil~iV1U1~'WL;j'rl L~6'1 Lflr'rl'ltl'W~~ L'lIfl. .. '11l.lii4't1 fl1'111':)'111 LFI"1't1'1nfl 

f'lcu:::ii flI') nn2.Jf'l1fl V1f ~"'1ii'V1t11~tIL'Vlf'l L'WLflU11'112.J'Iflfl~1:::l.lfl1 . 
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...l 
~ L'IIj ~nJ1~Ltf1j'l'lI'l. 2547. .. m'l~11'l LLt'l~W,)1.h"~a'Ylfil11l'llJ'Yl LWUf'1'tl),J~'lLj;I'tlf1l'ltJ~'tlU L'l'tl'l 

m'l~mJ!jmimi'YlVl~'tllJ'3'~ ~bU'Yl1'l'ir'l'lnn),J." 'l1Ui){tJ ~1'1J1'li1'lLt'll'~ f'l(u~ 

ij r'l'lm"'l),Jr'l1~t'lf ),Jl'1'i'YlmtfmYlf'lLULfii:ln'll),J'lf'lfil'l'l~Uf'1'l . 

.. , 

~'lU ~1tJtJr'l. U.fi~ ti''lf'l(U1 ~1tJtJflI. 2538 L'VIflilfln1'i~~!I'Vn~n1'iiinH1. ~),Jvrflr'lli 4. 

n!'lL'Yll'l ..,: ~'i1m'Zl1ri"U. 

~'B'l m 'l1J mJ!jUM'l1UlJULf'l1'tl'lrlVIti'[;ILumi. .. 'l1U'i9tJ 'Zl1'l11'i'll1Lfil'tl'l9m"ti'[;ILU),J~ 
f'l(U:;i)r'l'ln'l'l),Jr'l1~ [;If ),Jvni)'Ylmtfm'Ylf'lLULfi~'l1'11),J'lf'1fil'l'l:;Ufl'l . 

~1L1'l LL'ri'lr'lT.2547." n1'l"'Zl11'lLLfi:;l'1tl'l:::~'Ylfi[l1l'llJ'YlatJUf'I'tl),J~'lL[;Itlfri'ltJ~tlU~'fl'l m'l1Jn 

tlDlJ1iiu VI'fln~ ~1U~'ltJn'fi... 'l1U'i4'tJ 'Zl1'l11'i r'l'l n 'l'l),J~ [;I ~1l'm '1 fl(u~'i r'l'l n'l'l),J f'l1'Zl~f 

),Jl'1'i'Ylmtfm'YlflLUtfi~'l1'11),J'lf'1fil'l~Uf'1'l . 

.. .. 
tlD,~mm~'l'l1UiU~Uj1U ... 'l1Uij4'tJ ~1'111'ifll'lm"'l),J~J;l~1l'm'l f'lru:::ijr'l'ln:r'l),Jf'l1~~f 

),Jl'1'i'Ylmim'Ylf'1tULfi~'l1'11),J'lf'1t'll'l'l:::UfI'l . 

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

ed. Englewood Cliffs. New 

Jersey: Practice Hall. Inc. 

Gagne, R et al. 1988. Principles of Instruction Design. New York, NY : The Dryden 

Press. 
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..., "'" 'J'U'VI 9 f;J~1fUJ 2548 

... 
L1t1l! 

m11JmJntmm1L;1L~tltl,ni.l'l~ U~1Jth::),nn.l 2548 1~fu't1'1t~1\¥~1Lill!m1 09t11vr 

mn'M'1~u·hI11LLr.Jl!nij4'mL~:;1Jntl1J1l-lLLft'J~1 tl1lii1nJl-ll!(;]-nti l!nfllmj~~'" iJ"n.l~l-ltrn 

L'\!Il-l1::~l-Jll!mniJl!~L~m'1l1'1!l'I1'J"'l~tlm1~tll!~1l!Ll1,",ilflm1r.J~l'I L~'t1tl1::ntlull!m1~hLill! 
L,",Nm1ij4't1~~nfi1'J 

_... 
r.J'J"'lti.. 
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n11'tln'tlm.JBlJ~n1n;;1L~'eUJ-:l1tlW' t1-:1lJlh::).J1CU 2548 1~flJtl~mil~~1Lu'um1 

1~mn1i1 ~.."lJrn11ut./uFl'i4'fJ UfI::'tln'illJ1).J Uf\''J~1 'il1"'l11dil L11'1 ~l1h::L~1~'J-:I~... ... 

RCU£q~~L~m::fl).Jlun11L1juuL~m1l1rul?l1"l"~tln11fl'ilU~h'\.,lL'VlRijRm1~fll'lL~'il1.J1::n'fllJlum1" .. .. ... 
~1 Lu'UtRN mij4'fJl1i-:ln~1'J 
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.... ... 
'J'IJ'VI 9 (;J~1fl'-! 2548 

L~'fl.:l "lI'fl L;cy Ltl'l.l~L;m"Jl1CY(;J1'l9~'fln11t'l'tl'l.lJlTUL;1ml1"l1'fl'llJ'Vl LW'l.lR'tl'-!~'l L(;J'fl f'n'ltJfl'tlW 

1'l.lLR1'1n11'tj4'tJ"lI'fl'l 'tj'VltJ1L"lI(;) '1 

,..
L1'fl'l 

n111Jn1Jm_qj1J"iin1n;;1L~'fltJ'I1'l.lW U'IlltJr.:'-!1ru 2548 1Jlf1J'tl~llX~1Lil'l.lm1 

04'tJ1Jltl1mf1~1tJ'tj4'tJU~::1Jn'tlm'-!~911ru1LLf\''l~1 'il1911U1J11'rl(;J ~'l.l9Wm ii~rufl'-!1~ 

L'\.l'-!1::fl '-!l'l.lmntl'l.l~ L~tJ'l'Jl1Cy [;l1'l"~'tln11t'l'tl'l.lJl1WL ~'tl'\ol1 "Il'tl'llJ'Vl LW'l.lR'tl'-!~'l L[;l'tl1LPl1'1n11'tj4'tJ 

tJ1::n'tl1Jl'l.lm1~1Lil'l.lLRNn11'i4'tJi'lmh'l 
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..., """ 'J'U'Vl	 9 111~1f'l1J 2548. 
"""	 ' , .,
L"1'V.:J	 'lI'B L; qj LlI'l.l~L'ilm"Jl1'\! 111'j")~~ 'Bm1~'B'l.l~1'l.lL U'B'J..t1"ll'B'IlJ'Yl LW'l.lf'l'B1J~,) Ll11'Bfrl')U~'B'l.l 

1'l.lLf'lNn11'i4'U"ll'B'I 'i'VlmL'lIl1I '1 

m1!1mJlilJ~mn;r1L~tlU'I1'l.lW U'IlJlh::1J1ru 2548 VlfJJ'B~~1~kILu'l.lm1 ~4'ul~ 

. mn')j1~1u'i4'mL~::t1ntllJ11J~~11ru1Uft,)~1 tl1~11tJt)~~11 JJ~1 il~rufl1Jtmm1J1~fl1J1.'l.l 

m nll'l.ltJ.. L~ m"Jl1ru.. l11n"~tln11fltl'l.l~1'l.lLntl'J..t1"lltl'llJ'Yl LW'l.lf'ltl1J~,) LVltlnf'lNn11i)4'U 1..l1~ntllJl'l.l 

m1~hLU'l.lLFlNn11i)4'u~'1mh') 

DC'i~g~  
') r 

( 'l.l1UlJ'lJfi111J vi,)'1~1 ) 
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• ..r... "" ~ t1 .... -- .,... ,.,
"lI'BtJ"JI1'J"lI'el.:lLU'B'III11'!f1 L'l'B.:In1'i~n lltJlFlm'iL"lI1Lf;\'B'J.:I1U tI 

"~'lJ,htl"ll~'lLn~\11';j"ll1 ~'lm~1J mJij'lJ~m~L'1L~~t1'l1UW 1~LLtI'l L~~\11 m ~LWU 
~'flmilU11t14f'fl~'ld 

1. mh'ru.1 

2. ~rut'l1-JtmmH~1~1-J~'JtlW 
3. iU(Ol'flUn1~1JmJij'lJ~mH;r1L~'tlfN1Ul~ 
4. 4f'fl,",'J~~~t)'lUfl:::;r'tlfl'J~m~1JmJij'lJ"iin1H;r1L~~EJ'l1UW 

-r{;latl'l::ft~A• , 
~'fl~LroU (~t1U'lJl'1Ll'tlU'"''tl1-J~'JL(Ol'flN'lJU~'J i1,",'J1~r rl'J1~t'l1~1~rJm~1JmJ.n'lJ~m1 v v ~ 

L;r1L~'flU'l1UW 1~ 
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LL1J1J'l.I"i::L~U;'iln1"i~'ilu,r1'UL;f'il~1 
lJV1 (1t.JUI'l'fl).J~') L[;1'flf i~''fl,:m')11JmJ~lJ~n1n;h L~'elu·:nu1~ 

,., , 

lJV1 Lffiul'l'el).J~') L[;1'fl fVivhun1~'1u1;,;Li1U'fl~i1 jj f'JC\.l1l1Vi'fl~lu1;,;r;)lJl(;)'i:u1~vl1Ll'lffi,:n..ymu 

j ~'11u-n'fl\llJ'fl m'~r;)lJf'JruJl1Vi LVlU\l-n'el'I L~U')[;11).JFI,)1).J~ (;) L~u"JI'il'lvhu 

2. 'VI).J1Un\l 1~r;)lJl"l,)1).J ~ (;) L~UL~m rilJ~'fl~1iJl'l,) 1).J~ n ~'fl'l-n111 L9U'VIr'el L'VIm~Vi'elli 
3. 'VI).J1Un'l 1~~lJf'I,)1).J~I1lL~UL~U')rilJ~'fl~1iJFI,)1).JClnl'l'fl'l-nI1lL9U'VIr'elL'VI).J1~~).JU1Un'Cl1'I.. 

, , 
5. 'MtJlf.J t1\J d~t'ilJr1'JllJ ~V\ L~ULn[J'J nu~ra~ lij rllJ12-Jnn ~'tl'li t91 LtOfU",1tl L""tll~~2-J~tll n.. 

1 2 3 4 5 

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


1.1 LUtl'VI1).J1"l,)1).Jt'l'fl"'f'lfl'fl,:mlJ'I1l~'1'V1).J1m"JI\lVi~lRn11).J . 

., ..\' 
1.2 1'l')1).J\jn[;1tl'l"JI'fl'lLU'fl'VI1 . 

., ., 
1.3 f'I,)1).J\1n~'el'l1un11~1r;)lJd1'fl'VI1U11).JiUUI'flU '" ., '" . 

.,., .. ,
1.4 f'I,)1).Jt'ltl~f'lfl'fl'l"JI'fl\lLU'fl'VI1 UUlfl~(;I'flU . 

~ 1 - ..\'1.5 1"l')1).J'IlI1lL'1U Un1ffifilJ1f.JLU'fl'VI1 . 
_ .... ~""'lII 

1.6 1"l')1).JL'VI).J1;';t'l).JnlJ1;';l1llJc.lL1tJU . 

2. pJ1l1Vi Ufl~1l1'M'1 

'" ru ..\'2.1 1"l')1).J\jn (;I 'fl'l"JI 'fl 'I.. 1l1Vi[;11).JLU'fl'VI1 . 

" ....
,
1'" 2.2 1"l')1).JQn(;l'fl'l"JI'fl'lJl1MTVI "JI . 

..... I ~I _ 0 

2.3 1"l,)1).Jt'l'fll1lrl~'fl\l1::'VI,)1'1tu1l1VinlJI"l1lJ11mtJ , . 
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1 2 3 4 5 

3.1 .. 
o .,.dII 0 

3.2 F1'.J1).JLlnn~i'l).J"1I'el-3L'.Jfl1U1Li'lU'elnULU'flV11F11untmJ " . 
, .. , 

-=I 0 .... dJ

3.3 F1'.J1).J LV1).J1~i'l).J'lI'tl-3 L'.Jfl1V1U1 L~U'elVl-3Lffi-3 .. . 

. 
..fl-3'1l'fl "'U -~ '1~L2-JU 

( ) 

............ ./ ./ .. 
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11VI LW'Uf"1'en.J~~ uwaf~vh'Urhi~u ~:::Li1'Ut'l£ld iJ F1nMl1Y4t'i,il'U'l:::~11 l~ 'LU'lrrlYi1 LFlit'l~\UJ1tJ.. . '{/ 

j f.Nl'U'll'tl-l11'ilm:::~11'1rn1l1Y4LY1tJ~'llt'l~L~m(9m.Jf"1~1).J~~L~'U"'il~vh'U 

...
1. lol).J1mN ~:::L9111 F1~1).J ~ 111 L~'UL~mn11~'il~1 F1~~iJn1~Uf11U N, 

... 
2. lol).J1tJn-l ~:::~11 F1~1).J ~~ L~'UL~mn11~'f)~1iJFI~1).J Qn~'f)~-n111 L"'l'Ulol1'f)Llol).J1:::'Yit'ltif .. 
3. mJ1tJn-l ~:::L9111rl~1).J~l1lL~'UL~mn11~t'l~1iJFI~1).Jnn~'f)-l-nl1lL"'l'Ulol1'tlLlol).J1:::~).JU1'Un'(l1-l.. 

...
4. lol).J1tJrJ-l 'l:::L9111f"1~1).J ~11l L~'l.IL~tJ'l n11~'f)~1iJ f"1~1).JrJn ~'il~-n111 L"'l'UlolT'f) L\ol).J1:::~).J ~ .. 

...
5. lol).J1tJ rJ-l 'l:::L9111f"1'l1).J f'i11l L~'UL~mn11~'f)~1iJf'l'l1).J ~n~'il~-n111 L"'l'UlolT'tlLlol).J1:::f1).J ~).J1 n 

. , 
L1'f)~Vi"i:::U?::: Li1'U 

1 2 3 4 5 

~ , .... 0 _ .. 

1.	 L'U'f)lol1LLfl:::n1'l11l1L'U'l.IL'l'f)~ 
J' ~ ,,_ I __ 

1.1 L'U'f)lol1).JFI'l1).J~'f)l1lFlfl'f)~n1J'~~~~lol).J1m"ll~'Y'l1l~m'l).J 

~ " .." 1.2 l"l'l1).J"lll1lL"i'l.ltJnJ;]'tl~"'f)-lL'U'f)""1	 , 

1 .... 
.. 

1 _.... 01.3 f'l'l1).JL"").J1:::~).J UtuLL11lILLfl:::'ltin1'lU1Lt'lU'f) .. 

2. f11'Y'l 

2.1 ~nMl1'Yi'1l'f)~f11'Yi '" .. 

2.2 f"1'l1).JL\ol).J1::;~).J'1I'f)~f11'Yil'Un1'l~'f)f\'l1).J"").J1tJ . 

if~r, ~~ 
2.3 f\'l1).J ).J'Yi'Ufi'l:::""'l1~f11'Ym11 Lt'lU~11'lW1tJ . 

2 -" '1 ....4 f"1'l1).J L\ol).J1::;t'l).J'1I'f)~L VI l"l'Uf\f1'l1-l1l1'Y'l ~U11Vl L'ltJU , .. 

2.5 
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1 2 3 4 5 

3. 

3.1 fl'.l11-Jm1-J1~~1-J-n't)'1~~EJ'IlJ1~mEJ 

3.2 f'\'.l11-J-D~ L~u-n'fl'l L~EJ'I1J~:rEJ1EJ 

3.3 

4. L(H~1 

4.1 

1U1l1~ .. 

o ....J' 
4.2 f'\'.l11-J L\oI1-J1~~1-J-n'fl'l L'.l~1 n11U1 L~'W'fln1JL'W'fl \011 

Pi1U~~EJ1EJ .. .. , 
o .....

4.3 f'\'.l11-J L\oI1-J1~~1-J'!I'fl'l L'.l~1n1:r'W1 L~U'flVl'l L~'fl'l . .. 

~'1~'tl ~t1r.:;Lii'W 
( ) 

............ ./ ./ .  
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m T'lJ1~Li1UR,)1~ f')~ L\,tUr.nnn11IWtllJ LL1J1Jfl~lJ m~ ~1n~L~U')"JI1 '1l1~!'Jmn ~ 1 L'il~t1"J1~~;r~ 
':hm~ LL~~~;r~ LL~hLntJ ~1,)U~M~ 1 L'il~t1"JJ~~ LL1J1Jfl~lJm~~~'ilUlJ LL~,) LL1J~ F1,)1~,"~1t1"JJ~~ 

, , , 
I ..r=oI -=t II"" I Q Q oQo ... , 

tJ~ 1,)~R1 L'il~t1 LYi~,"1 Lnn.!'Vl F11 L'il~t1"JJ~~lJVI LroUR~~Yi,) LIn~1"JI,)t1~~U 

1Un11LLtI~ R') 1~," ~1t1"ll~~ ~1 L'il~tI'YJ~~n 111n~1J LLlJlJ~'fllJm~1n1mh~"JI'fl~l"h L'il~ tI R') 1~ 
I ~ I ~-C:lo" II....... r .... oI:lIII I .......... I 

l"l~L,"U'1l'fl~~L"JIm"JI1nJIn1~LLU,)Vl1~"JI'fl~L1JflVl (Best) ~~U R1L'il~t1In~LLIn 

4.50 - 5.00 ,"~1t1ti~ ~L~m"JI1rui1R,)1~L\,tU~1;rfH·i1m~tXu'fl£i1ULnn.!ov1;i~1n 
.. ~ 'II ..

3.50 - 4.49 ,"~1mN ~L~m\'jj1rui1R,)1~L~U~1;r'flfhm~tXu'flEl1ULnn.!ov1;i.. .. .. ~ 

2.50 - 3.49 ,"~1t1()~ ~L~m"JI1t1!i1R')1~L':;U~1;r'fl~1m~tXu'fl~1ULnn.!'Vl1;n~ 
...1.50 - 2.49 ,"~1t1()~ ~L~m"JI1C\Ji1R,)1~Li1U~1oif'flfl1m~Ju~~1ULnn.!ov1R')n1r1Jtlr~ 
...

1.00 - 1.49 ,"~1t1()~ ~L~m"JI1C\Ji1R,)1~L~U~1;r'fl~1m~,ru'fl~1ULnn.!"Vl1.fuJ1;; 
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o • 

xLT'EI-:lYl"'l::lh::Li1'l.l 

4 2
 3  

4.54 5
 
.. 

... dO 4.04 1.2 Pl'l1~.HJnlfl'El-:l1J'tl-:lL'l.l'ElVl1 . 4  

3.54  3  
... dO • 4.04  4 1.4 fl'l11-J·Ml~Pl~'El~"Jl'El-:l L'l.l'Elt-l1 LLlfI~::lfI'El'l.l . .. 

~ 'I - .. 4.04 1.5 Pl'l11-J"Jl~L9'l.lb'l.ln11'ElnU1t1L'l.l'ElVl1 . 4  

5.05
 5
 

2. 11J111WLL~::111'lf1 .. 
... ~I ... 4  4.52.1 rl'l11-JQnlfl'El-:l"1l'El-:lllJ111Wm1-JL'l.l'tlVl1 . 5  
" -1110­ 4  3.52.2 F1'l11-J\!nr;J'fl-:l"Jl'El-:l1111f1Vl "Jl .. 3  

4  4.0 

4  4.0 

4  4.0 

4.04  

x 4.16 4.0 4.08 

1.1 

1.3 .. 

1.6 

2.3 

3.1 

3.2 

3.3 

4 

V11-J1tlLVlj;j V11-J1tlLfl"1l 1 ~'tl ~'EI~'1J1:::Li1'l.l 'l.l1,"6~fll1 .t;]tn 

V11-J1f.ILfl"1l 2 ~'EI 1l'fl~1J1:::Li1'l.l 'l.l1t1U11Vilij "J'l.l4''l.lVl1 
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. . 
.. .... .1 -
Lffi'lVlIij~ lJ:r~ L1J'U x 

1 2 3 4 

4.54 51.1 
., 

... " dI 4.5541.2	 l"l'l12-J"lI~LIij'UtmIWel'l"IJtl'lL'U'tl"'1 . 
" 

"I .... 1 _ .... 0 4.54 51.3	 l"l'l12-JL"'2-J1::~~ ~'UtuLLUULLfl::;'lfi'U1L~'Utl . 

2. 1l1'Yi 

4.042.1	 f:lnul1'Yi"IJtl'l1l1'Yi .. 4 

4.042.2	 l"l'l1~L"'~1~~~'1l'el'l1l1'Yi1'Un1:r~tll"l'l11J"'~1U . 4 

4.52.3	 l"l'l1~i1J~'Ufi:r::;'\Il~1'l111'YiriUL~U'lU1:rU1U '" 5 4 

-. II " .q 4.02.4	 Fl'l11J L"'~1~"'~"IJtl'l LVll"l'Ul"l~:i'1'l1l1'Yi ~'UUVI L:rU'U . 44 

4 4.02.5	 l"l'l12-JL"'1J1~~2-J"IJ'tl'l'l1'U~1'Un:i'1~~n . 4 

3. L~U'lUfl~1l1M1 

3.1	 l"l'l11JL",2-J1::~~"IJ'El'lL~U'lU:rW1U . 5 4 4.5 

3.2	 l"l'l12-Joi~LIij'U1ftl'lL~U'lU:r:rU1U . 4.55 4 

3.3	 l"l'l1~~n(;\tl'l1ftl'lm:r ~"lI111,);,1 .. 4 4 4.0" "" 
4. L'lfl1 

4.1	 l"l'l11JL",~1~t\~1ftl'lL'lfl1n11U1Lt\'Utln1JLe:tl",11Wl1'Yi 4 4 4.0 
.-o	 ..... 

4.2	 1'l'l12-J L"'~ 1 ~~~'!Itl'l L'l fl1n1:/"U1 L~'U'El nuL'Utl'\ll1
 

A1U:rrt.J1U
 5 4.54 
.- . o .....

4.3	 l"l'l1~m~1 ~fl2-J"lI'El'lL'lfl1n11'U1 Lfl'U'ElVl'l L1tl'l . 4 5 4.5 

x 4.28 4.28 4.28 

l-t~1VLl-tl'J l-t1J1VLfl1f 1 R'fl ~'El~t1:r~Li1'U 'U1U~'Ur;\,yU 'U:i'Lf'lmSi'llf . 
'\Il2-J1ULfl"IJ 2 Rtl ;itl~t11::Li1'U 'U1U~L"Il3 r.'lnJ:r::Lt\13'l'lf1 



47 

>­
"lIfJ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

~L~m'll1tyl.l1:,jjl! 
..I 

Rl!Vl 2Rl!'VI 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

tJtuh 

O.v. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
, 

>­
'IIt'l 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

c!L~m'll1rulh:U1l! .. w 

... ..l 
Rl!'VI 1 Rl!'VI 2 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

tJ~";1 

O.v. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

"1".:I~ 5 tJflm71LM1:,rR':l1).JLVl!NIJlN"lIt'l-:JU1J1J'VI~flt'l1Jn1Jt)j;1tl'l.17::fl-:Jf'l• 
~ U1J1J'VIliIflfJ1JLi~Nm7'tln'l.1~1J"iin1mi1L~t'l!l-:J1l!~ 

~nifJj;11~t)j;1Q'l.11:fl-:JRn11flt'll! 



~,"1~Yl m';!JLYlflt lJt~ ii'i1"ll~~fl~~'l::lJfI'l~Yl!J1L"II~~'l::lJfI'lL,..iJ'il 
1:;~U th~. ~~n~(1I1 tl~n1I'\i1tJU(1lii'll1~YlilJ~~ 2 nFIN:; LYlFlLUL~iin11c.J~(1I 

A

LLc.JUn LYlFlUFI~(1I~1~n1nJ 
• <. '.. .""..... I 

n~2-J 4912020712 ~tl~ 1 1tlU U1tJ 
_ .. _ ... .J ...... 

~~ - 'lltl'J'll1 n~FlL1tJUYI tl1"l11tJr:l~flU.. ·.: . 

~1~uYlI i~fttTnflm,j1 I ;1'B-U1~ftllfl 1 1 1 21 31 4 1 51 6 17 1 81 9 110111112113114115116117118 

1 

2 

3 

4 

491202071201-6 

- 491202071202-4 

491202071203·2 

491202071204-0 

U1lJnl]'dN:: 

U1lJrllJlhnYl 

u1lJiiiii"n~ 

U1t1~iilJl'iii"n~ 

l'lf\\ltN 

'Jtlr;,lI'~ 

u.iilJijUlJ~ 

\I'4U11'1 

5 

6 

7 

491202071205-7 

491202071206-5 

491202071207·3 

U1lJ\nfllt 

U1lJ'\lljl'lt 

U1lJ(nmU{ 

l'fft,U:: 

,j1lJfl ft 

WMI1I::'iftlllt 

8 

9 

10 

491202071208·1 

491202071209·9 

491202071210-7 

U1lJ~1~,;,f 

U1lJNo"'UlJ 

U1lJn!311il 

mqr;utnrlft 

u.iilJl'il~lJ1 

lJ::ii1'ftV 

11 

12 

13 

491202071211·5 

491202071212-3 

491202071213-1 

U1lJl,i;Ll'f'llf 

U1lJfiU"ltJ 

U1lJfiU1 

li'VYlN 

lI::tl1'" 

';11I~U 

14 491202071214-9 U1lJfiU1iil1l ill!l'1lJe.h~ 

15 491202071215-6 U1lJfi1'11ilJ l'IffilJ~~1~lf 

16 

17 

491202071216-4 

491202071217·2 

u1lJilmft 

U1lJill11il 

~l'lmtf 

fl1lUYl~lf 

18 491202071218·0 U1lJUYlf'I1IU 'll\lrli 

19 491202071219-8 U1lJftl'liiilJ LIII'1U'tD! 

20 

21 

22 

23 

491202071220-6 

491202071221-4 

491202071222-2 

491202071223-0 

U1lJl;fl1ft 

u1lJY;m~lf . ~ 

U1lJL~lJ"nl1l 

U1lJm~1l\lU 

;llJi\lV 

rlfii'lJ 

f)1lU."1 

;;lJUrwl' 

24 

25 

491202071224-8 

491202071225-5 

U1lJtlJfiU 

U1lJ1ti1l\l1! 

U1ftUYl~lJ 

L~t11tfn1 

26 491202071226-3 U1lJ1r1~11I JtliJnl'tl~ 



..." ...I ~ t1 ... - "... ~ " LLMl.:l~M11t1 1~L).JU. ~1P'\1P\'J1).JtJ1n.:l1tJlItl.:lLL1J1J'V1~~tl1J L1tl.:ln11~·m n1Jj;Jn11L1I1L~tltJ.:I1U.~).J 

1.J1:~1;jm~~mt1 1 /2549 

«nfft •• - ft~ft 'IlilYlfllllilll91 (30 iil ) 

lil 
~ 

• 
1 2 3 • 5 8 7 8 9 10 11 12 '3 14 15 16 17 18 19 20 21 22 n 24 25 26 27 28 29 30 

1 103 1 0 I 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 I 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 0 0 0 1 0 0 I 12 

3 '06 0 0 1 0 0 , 0 0 0 0 0 0 0 0 1 1 1 0 0 , 1 0 0 0 0 0 0 0 0 0 7 

• 107 1 1 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 0 , 1 1 0 1 0 1 0 1 18 

5 108 0 0 1 1 1 1 0 0 1 , 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 0 17 

8 112 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 r 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 0 1 1 1 0 1 1 , 0 1 0 1 0 1 1 I I 20 

8 11. 0 , 1 0 0 1 1 1 0 0 , 0 0 , 0 0 0 0 1 I 0 0 0 1 0 I , 0 1 1 14 

9 115 0 0 1 0 0 0 0 0 0 1 0 0 , 0 1 0 1 0 0 0 0 0 0 0 0 0 0 I 0 1 7 

10 118 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 I 0 0 0 • 
11 '17 0 0 , 1 1 1 0 0 0 0 1 1 , 0 1 1 1 0 0 1 I 1 0 0 0 0 I 0 1 1 16 

12 118 0 1 0 0 0 I 0 0 0 0 0 0 0 1 , 0 0 1 1 0 1 I 1 , 1 1 , 0 0 0 13 

13 119 0 0 , I 0 1 0 0 1 I 0 0 1 0 1 0 I 1 0 0 0 0 1 0 0 0 I 0 a 1 12 

I. 120 0 1 1 0 0 0 0 0 1 0 0 1 0 1 0 I 1 0 0 0 I 0 0 0 0 0 I 1 1 1 12 

15 121 0 0 I 1 , 0 0 0 0 0 , 0 0 0 0 , 1 1 0 0 0 0 0 0 0 0 1 1 0 1 10 

18 122 1 0 1 0 0 0 1 0 1 0 0 I 0 0 1 0 0 0 I 0 a 0 1 1 a 1 0 I 0 , 12 

17 123 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 O' 0 I 0 0 0 0 a 0 0 a I 1 5 

18 12' 0 0 0 1 0 0 0 0 0 0 0 0 0 0 a 1 a 0 0 0 0 0 0 0 0 a I 1 1 1 6 

'9 127 0 1 I 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 a 1 I 0 1 a a 0 0 1 a a 10 

20 128 1 0 I 1 0 1 0 I 0 0 1 a 0 , 0 1 1 1 0 I 0 0 0 0 0 a , 0 0 0 12 

21 129 0 0 1 0 0 0 1 0 1 0 0 0 0 I 0 0 0 0 0 1 0 0 0 0 a 0 , 0 0 1 7 

22 130 0 0 0 1 0 1 0 0 I 0 0 0 I 1 0 0 0 I 0 0 0 0 , 0 0 a I 0 0 I 9 

... t1"'" ...I ~I t1'" - ~... ~ " 
1JI1'M~fl 6 LL~l'l.:l~M11 1~L).JU.~1P'\1P\'J1).JtJ1n.:l1tJlItl.:lLL1J1J'V1~~tl1J L1tl.:ln11~·Jn n1J~m1L'1J1Ll'l!ltJ.:I1U.~:lJ ~ 

ex> 



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 

24 132 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 

25 133 ·0 0 1 1 1 0 0 0 0 0 0 0 0 1 , 0 0 1 0 0 1 , 1 0 1 1 1 1 1 1 15 

26134 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 a 0 1 0 0 5 

",~.:u~~Mof. ( 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.,. (0.2 - 0.8 I 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 ""'~, • , ... - 1:!'" ~ >-
"1'71-3\'1 6 LLt'l~.:l~flm1u1::L).JUioI111l111l'J1lJtnn,n£J'!ltl.:lLLUUYl~t'ltlU L1tl ..:m11wnuiJUfJ1mn1l1LtJ1fl£J.:l1U~lJ 

- .~ ~~ , I 

Yl~11N1'!ltlt'l'fJUYl).J1Il1 1Il'J1lJtnn.:l1£J = 0.2 - 0.8 

YI).J1tJLYllJI• 'Iltl.:lIll::LLUU 0 = "'1~tJ1  

'Iltl.:lIll::LLUU = "'1~n  

~lJ11 ~1Fl'J1;.Jtnn~1£J P = R / N
 
• ...I •  

R = ~1U'JUFlUYlYl1~n  
.-

N = 41U'JUFlU~.:lYllJ~ = 26 flU ~ 
CD 



~"n1V1!J1itl ~ VI Fitut~ ii'i1"1l ~~PI~Yi'i::UFli ~\'I!J1~'lI ~Yi'i::U PIn"Uti 
1:::~tJ th~. \-l~n~lJ1" t11:::mf'lilll1rlJ1n"ll1iil'liu~.:l 2 n fiN::: L"'fltutfl~n':wt.l~lJ1 

LLc.Jl..ln LYlf)ijf'lfl"l~1\-ln·n~·n~;.j4'912b20711 ,xt).:l 1 ffitJ L'1 
_ .:.. 

1\-l~ - "llt)'l"ll1 
... ..J 

111f'lL,.lIU." 
... .., .. 

t)1fo1l1,.EJr:l~t)U : 
. 

. 

'ihA'1.JYlI nrtlUnillnt;1 I ;!'il-\l1aJtlll'il 1 1 I 21 3141 5161 71 819110111112113114115116117118 

491202071101-8 U1un'l~t'l1 
..I 

1\1LflUIJ 

2 491202071102-6 u1urifllnu:~ 1.J1::lJ1J1J1ilU 

3 491202071104-2 U1U1I11r1iv IJfl~1I.171 

4 491202071106-7 U1UN;I1~ t"!'Ilfl~ 

5 491202071107-5 U1ULIIlIiu ~1ftU{ 

6 491202071108-3 U1U~,\\rU Ln~l'l11\1J1\11r1 

7 491202071109·1 U1Ufiu,,~rI" InUlrlN-n 

8 491202071110-9 U1Ufiuun l'HIlPifl51l 

9 491202071111-7 U1U1i11~l'l l'I1\1\ 

10 491202071112-5 U1UU~l'lfir U11H1MlI 

11 491202071113-3 U1UU1l'1 LnU1'1lf"u 

12 491202071114·1 U1UUilll ",111J~ 

13 491202071115-8 u1uil"uti il1llfiUnfil.lilrJ 

14 491202071116-6 u1ul.Jr:::j'llU 1JfllJlIIIlI 

15 491202071117-4 u1uilPiil"uoi" ll1"~iI"~11fi11IJ:: 

16 491202071118·2 u1uilu::uun 1flllllJnf 

17 491202071119-0 U1U~IlI-lU:: II.·M~ 

18 491202071120-8 u1unf'llnf 
• .c 
1\111.'l~'lYill 

19 491202071121-6 U1UIJ\lC\I 1fl1l~U'l~ 

20 491202071122-4 U1u1"ililll l'I~I"'l1C\1aU 

21 491202071123·2 U1U1{n1JN ri1Ii~~~ 

22 491202071124-0 U1U1f'1illl Y1fl~1ftU 

23 491202071125-7 U1U:j"'i1"1I 1~I:ii\lUIJ 

24 491202071126·5 U1Ul~;1:: Y1tHliiulII 

25 491202071127-3 U1UI'I11\-)(/\ III1~fi\l 

26 491202071128-1 U1UMLlll1l U11N1n11 



~ 1 - ,. • "'" ~r • I- - ".. 1"
U~Pl-3~~n1nJ~::L~tJ. ~1 P'l1 fl1tJ.1"I"I 1 LLtJ.n'lJ!l-3 LLlJlJ'r'lPl~tn..J L1tNn11".mlJf]lJl11n1n'lJ1LPl~tJ-31tJ. ~ 

u1::41t1n11~n~ 1 / 2549 ~£J-3P'l::LL'W'W"l1n~1n1ut'1'EltJ 
~ "r~ ~. - ~Q. iiilYlfl.il1JlI (30 iiil ) 

~ 
g 

l!
, 2 3 ~ S 6 7 6 9 '0 11 12 '3 I. 'S 18 17 18 19 20 2' 22 23 2. 25 26 27 26 29 30 

1 113 0 1 0 0 0 0 1 1 1 1 I 1 I 0 I I 1 0 I I 1 0 , 0 1 0 , 1 I 1 20 

2 107 1 1 0 1 1 0 0 I 0 I 0 0 1 0 1 1 1 0 1 , 0 1 1 , 0 1 0 1 0 1 16 

3 108 0 0 1 1 1 1 0 0 1 I 0 0 , I 0 1 1 I 1 0 0 0 0 I 1 1 1 I 0 0 17 

4lf7 0 0 I 1 I 1 0 0 0 0 , 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 , 1 16 

S 133 0 0 1 , 1 0 0 0 0 0 0 0 0 , 1 0 0 , 0 .0 I , , 0 1 1 1 1 1 I 15 

6 114 0 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 I 0 0 0 , 0 , I 0 1 1 
" 

7 103 1 0 1 0 0 0 I 1 0 , 1 0 0 1 1 1 0 0 0 0 0 0 0 0 , 0 1 0 1 1 13 

8 118 0 1 0 0 0 1 0 0 0 0 0 0 0 I 1 0 0 , 1 0 , I I 1 1 , 1 0 0 0 13 

9 104 0 0 0 1 0 1 1 0 I 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 , 0 0 1 '2 

10 "9 0 0 1 1 0 1 0 0 1 , 0 0 1 0 1 0 , , 0 0 0 0 I 0 0 0 1 0 0 1 12 

11 120 0 , 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 , 12 

12 '22 1 0 1 0 0 0 1 0 1 0 0 1 0 0 , 0 0 0 1 0 0 0 1 1 0 1 0 1 0 1 12 

13 128 I 0 1 1 0 1 0 1 0 0 I 0 0 1 0 1 , I 0 1 0 0 0 0 0 0 1 0 0 0 '2 

14 132 0 0 , 0 1 0 0 1 , , I 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1 12 

15 121 0 0 I 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 '0 

18 127 0 1 , 1 0 0 0 0 1 0 0 0 0 0 , 0 1 0 0 , 1 0 1 0 0 0 0 I 0 0 10 

17 130 0 0 0 1 0 1 0 0 , 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 , 0 0 1 9 

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

19 108 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 I 0 0 I 1 0 0 0 0 0 0 0 0 0 7 

20 112 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 I I 1 0 0 0 0 , 0 0 0 , 0 , 0 7 

21 115 0 0 1 0 0 0 0 0 0 1 0 0 , 0 1 0 , 0 0 0 0 0 0 0 0 0 0 , 0 1 7 

22 '29 0 0 1 0 0 0 1 0 , 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 7 

.. .1 - ,. • ~ ~I .1- - ~.. ~ "1'I"'"-1f1 7 LLMI..:l~'lln11u1::L~tJ. 'A11i11mtJ.1"l"l1LLtJ.n1J'fl..:lLLlJlJ'r'lIM'l'fllJ L1'fl..:ln11~nuf]lJlJIn11L'1I1L{;)'fltJ..:I1'Wb~ tTl o 



tJ1~~1t1n11~n'M'1 1 / 2549 LhJ~Pl~LL'W'W~1mnn\tJiJflt.l  
1'1 nl'ft .ft . ~qft 'ilI1Ylfl.l1lJ~ (30 'fill ) 

~ 
g 

~ c 
~ 

, 2 3 • 5 6 7 6 9 '0 11 '2 13 '4 15 16 17 '50 '9 20 2' 22 23 24 25 26 27 28 29 30 

23 '2. 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 , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 , 5 

25 '34 0 0 1 , 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5 

211 ,,6 0 0 0 0 1 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 , 0 , 0 0 0 4 

1Jl1'i'Hj;! 7 LL~I1I~e.Jflm1tJ1~~'W ,n~1'fi1'W1~~1U'WmJ!l~LLtJtJVlI1lt'\!ltJ ~!l~n11tJntJ~~m1L"hL~f)t.J~1'W\~ ([)jf)) 

c..n ...... 



~,"1~"t'I!l1itl~ "t'IfI~U~~ij'i1"l1~~fI~\'i'i::U fl1' 1"t'1t11~1J9I\'i'i::U fl1'~ ;'U'i! 
1::~1J lJ'J'l'l: ~~n~U11lJ1::mPli1tnrUliS,nil~iu~~ 2 il fltu:: LYlfltULfltjn11~~t'l 

... ' .......:;, r" .' ."; II ...
 

LL~t.ln LYlf'lUflf.lt'l'l'l1t.m1UJ n~lJ4912'020711 ~f1~ 1 lfItJ L'Il1 .., .. ... ..I ..... 
1,"~ - "lIfI'J"lI1...........................................................................Jl1f'lL1tJUYI..................f11"111tJ ~~f1t.l .......................................................
 ......  

ft'''tJVI nr.,rniilmn ;l'il·'U'~·llft 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 491202071101-8 U')Vnql;IfI"l 
..I 

tl'llltltlll 

2 491202071102-6 "'lvritl~iiV1~ tJ1::11 1111')I'ltl' 

3 491202071104-2 UIV'lInli'i't1 IJtl~\la'l 

4 491202071106·7 UIVcU;,n llil tl'iti'V1tl~ 

5 491202071107·5 "',)VlII'lli'V PiI~"'( 

6 491202071108-3 "'IVli'ifl1!V Lnlffl111'll1U1,r 

7 491202071109·1 UIVfiUl'I~l'I' ~ii(llrlN,r 

8 491202071110-9 ...')Vfi1!...", iil'1~tlfil1 

9 491202071111.-7 ullJlh1~R 1'\1111 



~~MI~\.l'lph~'l~'l'"l~'l~~n~'B~~~1J1JYl~~'B1J (1[J~~'l~1JPl::~~~'W '"l'lm.nnhJ\.l'lU'BU n~~1~Pl::~~'I.!'I.!~~ 

t1:::~'ltln'l,.~m~'l 1 I 2549 

~ nfft , • • ft~ft 'fill\1fllllllUf! (3D '!iii ) 

~ 
S 
i: 

20 

, 2 3 • 5 6 7 6 9 10 11 12 13 ,. 15 '6 '7 '6 '9 20 2' 22 23 2' 25 26 27 28 29 30 

1 113 0 , 0 0 0 0 , 1 1 , 1 1 , 0 , I , 0 1 , , 0 , 0 , 0 , I 1 1 

2 '07 , 1 0 1 1 0 0 1 0 , 0 0 1 0 1 1 , 0 1 ~ 0 , , , 0 , 0 , 0 , 16 

,7 

'6 

'5 

I. 

'3 

'3 

12 

138 

3 106 0 0 , 1 I , 0 0 1 1 0 0 , , 0 , , , 1 0 0 0 0 , , 1 1 , 0 0 

• 117 0 0 , 1 1 1 0 0 0 0 1 , 1 0 1 1 1 0 0 , 1 , 0 0 0 0 1 0 1 1 

5 133 0 0 1 1 , 0 0 0 0 0 0 0 0 1 , 0 0 , 0 0 1 , , 0 , 1 1 I 1 , 
6 "' 0 , 1 0 0 , , , 0 0 1 0 0 , 0 0 0 0 1 1 0 0 0 1 0 , , 0 1 , 
7 103 1 0 1 0 0 0 1 , 0 1 , 0 0 1 1 1 0 0 0 0 0 0 0 0 , 0 1 0 1 , 
6 "6 0 1 0 0 0 , 0 0 0 0 0 0 0 , , 0 0 , , 0 , , 1 , , , 1 0 0 0 

9 10' 0 0 , 0 , 0 0 , , , 1 0 0 0 1 0 0 , 0 0 0 0 0 , 0 0 , 0 1 1 

1")SJI'I::~ 'U'U"tJ4ftl{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 • 

"1TNfI 8 ~~~(MW1Pl1'fl1'W1'*l'*l'l~'Wn'tl'fl~~~1J1JYlt'l~'fl1J L1[J~~1~1JPl::~~'I.!'I.! '*l1mnnhJ\.l1\!'flU n~~1tJlPl::bb'l.!'I.!~~ 

CJ1 
N 



18 491202071120-a \l111ii"mf 
• J 
rl1I1"ol~C)'l'IB 

19 491202071121-6 \l111lJVCJ.I Tllrl';\l'l~ 

20 491202071122-4 \l1111'IIM I\~L"l1CJ.1a\l 

21 491202071123-2 \l111lio\'n,nr r;,ti~ri~ 

22 491202071124,0 \l111litit" 'l'Ill~1€tl 

23. 491202071125-7 \l111li"lI"U 'mfL\itllJ 

24 491202071126·5 \l1tl11ii;r. 'l'I1l4Liillll 

25 491202071127·3 \l1M1"1'" Pl1U~ 

26 491202071128·1 \l1tlmLPl' tJuru1mT • 



LL~ ~~",1 ~ 1~1tJ.1'"l~ 1LLtJ.n~tl~ LLlJlJ." (;)~tllJ L1mth~lJFl:::LLtJ.tJ. r,nm.nnhl",1utlt.! n~3JUlFl:::LLtJ.tJ.~1 

tb':::~1;jm:~m~t1 1 /2549 

~ nTft •• - ft~. ojjll"ft"ilU~ (30 'till ) 

g 

i!1 2 3 • 5 6 7 8 9 10 " '2 '3 ,. 15 16 17 18 19 20 21 22 23 2' 25 26 27 28 29 30 

18 131 0 0 Q 1 0 , 0 0 1 0 0 0 1 1 0 0 0 1 0 ~ 0 0 1 0 0 0 1 0 0 1 9 

19 106 0 0 1 0 0 1 0 0 0 0 0 0 0 0 I 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 0 0 0 0 1 0 0 0 1 0 1 0 7 

21 115 0 0 1 0 0 0 O· 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 , 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 12' 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 6 

2' 123 0 0 , 1 0 0 0 0 0 1 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5 

25 134 , 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 , 5 

26 "8 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 I 0 , 0 0 0 • 
1"l~I'I::\L\4Y7'1V4ffl{Rl) 1 1 5 3 1 2 1 0 2 2 0 1 2 2 3 3 3 2 0 3 1 0 2 0 1 0 5 3 3 5 57 

... I. 0 

1Jl1'M~Y1 9 LL~M\,nFl1tl1tJ.1'"l'"l1LLtJ.n~tl~LLlJlJ.,,(;)t'ltllJ L1tJ~~1 ~lJ Pl:::LLtJ.tJ. r,nn3J1nhl'l,.\1\Jtl tJ n~3J\~ Pl:::LLtJ.tJ.~1 

(}1 
Vol 



~~~~~~'ClP11~1~1'"l~1~~~n~fl~~~1J1JVI~~fl1J 

tJ1::~1t1m1~m~t1 1 / 2549 

11t1n11 'Ji1l"f1RilU~ (30 'Jill ) 

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

':'))i"::LI'U'U,1t101ftJ(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 

':'))iI'l::LI'U'U11t101ftJ(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 

,hti1'U1"l<i1L1'Un (D) 0.2 0.2 0.2 0.2 0.4 0.2 0.2 0.6 0.2 0.2 0.6 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.6 0.2 0.2 0.3 0.2 0.6 0.2 0.6 0.2 0.2 0.2 0.2 

.a I.. 
fl1'M~f1 10 ~~~'M ~'ClPl1fl1~1'"l'"l1 ~~~n~fl~ ~~1J1JVI~flfl1J 

.om P11~1~1"l~1~~~n = RU - RL 

N / 2 

.. " ....I... I 0 ~ I ..t ~.IQ 

'Yi'"l11CU1~tl~fl1JVI)J i"l1tl1~1'"l'"l1~~~n lJl~~~lJl 0.2 ~~~lJ  

flitJ U.1J1JVlt'1~fl1J~1-n~m11~tJ"rJn;rfl ijP11~~~~1J\ 0.2 ~~ltJ  

~ 



~"'1~VltJ1-atlL VI A~u~a ii'i1"li~~F1aVi~UFli ~Y1!J1L'U(;lVl~\JAn~U'i) 
1:;~iJ tJtJ~. \.-l~n~1Il1 th::n"ll'\i:1mrI'l1~'111ilYli'U~~ 2 n FlN:: LYlFlt'Utfl!in"l1~~I'l' 

LL~un LYlflUFl~Plf\1l-mf1~"nq~'4th2020711~fl-l 1 1fl1.J Lf1 
_ .J.-' .... .I '-11 

,.",fq - '£1')'111 111flL1£JUYl £I1"l11£Jf:I~£l\J,' ; . 

,h~tJYlI nr.1!'nilmn I ~'il-lJ1~nlfl'A I 1 1 21 31 4 1 51 6 1 7 I 81 9 110111112113114115116117118 

..l I I I I I I I I I I I I I 

1 49120207110Hl u1unql:ll1l1 l\lL~UlJ 

2 491202071102·6 U1Uri~liiuT~ l1r::'IllJlJ1f1U 

3 491202071104·2 U1UlTTrlia ~IH~a'l 

4 491202071106·7 U1UcU31~ rl'l~Y1~~ 

5 491202071107·5 U1WIII1liU ~1flU{ 

6 491202071108-3 U1Vnl'll!u Lnl:llllTl\'UIITTIl' 

7 491202071109·1 U1a5Ul'l~pf Lii",j)cu-n 

8 491202071110·9 u1u51!un iilll~~till 

9 491202071111·7 u1whT'fi' 1'11111 

10 491202071112·5 U1aU";'1Il5r U1Ir~M'll 

11 491202071113·3 U1UU11'1 LYlaTYll'l'lV 

12 491202071114·1 U1UU\,lJI rl1LlJt.l 

13 491202071115·8 U1Uijl'!U6 fl11l5UnM\JflU 

14 491202071116-6 U1Ul1T:::jl1V '1lIW~1l 

15 491202071117-4 U1UU~i\UIJi' iK,i\.'ltllTTlJ:: 

16 491202071118·2 U1VUU::I!un Tlll'lYjni 

17 491202071119~ U1Ul1111J1.I:: wIiL~~ 

18 491202071120-8 u1vYlnmf ,h~\4~qYl1 

19 491202071121·6 U1VlJ~t1J T~1II111l1J~ 

20 491202071122-4 U1V7f1f11l Iw,,1t\1nu 

21 491202071123·2 U1V:j{n,cU rhtl'~ri~ 

22 491202O71124~ U1U:jl'ltlll l1ll~:jtl'u 

23 491202071125-7 U1U:jrltlJl U 'l~..rL\jVlJ 

24 491202071126·5 U1V'l~:UT:: l1MLiiUII . . . . . . . . . . . . . ... 
25 491202071127·3 U1Url1111'lII "''l~5~ 

26 491202071128·1 U1UMLl'I'U UTT(\.nn1T 



"''7'1~~ 11 1Li'lIM"'1Pi1P\'J13-JL~mr~~fl.:lLL1J1J"'~i'lfl1J ~fl.:lm1'tlmJ~1J~n1'1L4f1L~fltJ.:I1~t~ 
tl:::~1t1m1~n1;'1 1 /2549 

~ nf" ~...~. ij;lYl51fli!ll~ (30 iii! ) 

. 
~ 
~ 
:'l 
~ 

" Ii'c: 
·El, 
°C 

;;J 
h )( 

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 29 30 

1 103 1 0 1 0 0 0 I 1 0 1 1 0 0 , 1 1 0 0 0 0 0 0 0 0 1 0 , 0 , , 13 '69 

2 104 0 0 0 1 0 1 1 0 1 , , 0 0 0 , 0 1 0 0 0 0 , 1 0 0 0 , 0 0 1 12 '44 

3 106 0 0 , 0 0 1 0 0 0 0 0 0 a 0 , 1 1 a 0 , I a 0 0 0 0 0 0 0 0 I 49 

" '07 
, 1 0 I 1 0 0 , 0 1 a 0 , 0 1 , 1 0 , I 0 , , , 0 1 0 1 0 , '6 324 

6 '08 0 0 1 , , 1 0 0 , 1 0 0 , 1 0 , 1 1 1 0 0 0 0 , , I , 1 0 0 17 269 

e 112 0 0 1 a 0 0 0 0 0 0 0 0 0 0 0 1 , 1 0 0 0 0 1 0 0 0 1 0 , 0 7 49 

7 113 0 1 0 0 0 0 , 1 I , , 1 1 0 , , 1 0 , 1 , 0 , 0 I 0 , , , , 20 400 

~ "" 0 , I 0 0 I 1 1 0 0 , 0 0 I 0 0 0 0 1 , 0 0 0 1 0 1 , 0 , 1 14 '96 

I 116 0 0 1 0 0 0 0 0 0 , 0 0 , 0 1 0 , 0 0 0 0 0 0 0 0 0 0 , 0 , 7 49 

10 116 b 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 0 0 4 '6 

11 117 0 0 1 1 1 , 0 a 0 0 , , 1 0 , 1 I 0 0 I 1 , 0 0 0 0 , 0 , , 16 256 

11 116 0 , 0 0 0 1 0 0 0 0 0 0 0 1 , 0 0 , , 0 , , , , 1 , 1 0 0 0 '3 f69 

U "g 0 0 I 1 0 , 0 0 1 I 0 0 , 0 1 0 1 1 0 0 0 0 , 0 0 0 1 0 0 1 '2 '44 

14 120 0 , 1 0 0 0 0 0 1 0 0 , a , 0 , I 0 0 0 I 0 0 0 0 0 1 , , , 12 144 

15 '21 0 0 , , 1 0 0 0 0 0 I 0 0 0 0 , , 1 0 0 0 0 0 0 0 0 , , 0 , '0 '00 

16 122 , 0 1 0 0 0 , 0 1 0 0 , 0 0 I 0 0 0 I 0 0 0 , 1 0 , 0 1 0 1 '2 '44 

(J1 
(J1 



17 123 1 0 0 11 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 10 0 0 0 0 51 25 

,1$ 124 0 1 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 1 1 1 6 36 

,0 00 1 1 1 0 0 1 0 0 0 1 0 0 0 10 0 1 0 1 1 0 0 019 '27 0 0 0 10 100 

, ,, 11 1 1 0 10 1 0 0 0 0 1 0 1 0 0 0 0 0 10 0 0 0 0 14420 '28 0 '2 

, , ,10 1 0 0 0 0 0 0 1 0 1 0 00 0 0 0 0 0 0 0 0 0 021 '29 0 0 7 49 

, , , ,0 1 1 0 0 122 130 0 1 0 0 0 0 0 0 0 0 0 00 610 0 0 0 1 00 9 

, ,0 11 1 I 0 0 0 I 0 0 0 0 1 0 0 a a a a 10 0 0 a 0 a 9 61023 '3' 

,, , ,a 1 1 a0 a 0 0 I a a 1 0 a a 0 1 a 12. '32 a a a a 1 1 144a '2 

, , , ,'0 1 1 a a a a 1 10 0 0 0 0 0 0 a a 1 1 I 125 '33 1 1 a 1 225'5 

, 0:l6 134 0 1 a a a 1 1 a a 0 a a 0 0 0 a 10 a 0 0 a a a a 0 a 0 5 25 

,2 ,0,8 6 141,)~11tJ~'fl 6 7 7 6 10 10 8 5 7 14 9 7 6 10 6 6 19 1810 9 6 9 6 284 3552'2 
" 

0,460.23 0.26 069 0.46 026 0.36 0.23 0.23 0.36 0.36 0.3 0.19 0.26 0.3<1 0.53 0.63 0.34 0.23 0.34 0.26 0.23 036 0.23 0.23 023 0.73 0.42 O.3B 069P 
0.71 0,47 0.47 0.74 0.770.71 0.74 0.31 0.74 0.77 0.62 07 0.61 0.74 0.66 0.54 0.66 0.71 0.66 0.77 on 0.77 0.27 0.56 0.62 0.31q 0.54 0.62 0.62 062 

0.17 0.17 019 0.24 0.24 0.24 0.17 0.19 0.17 0.17 0.17 019 0.24pq 0.17 0.19 0.21 0.24 0.23 0.23 0.23 0.21 0.22 0.22 0.22 0.23 0.17 0.23 0.21 6.10.'9 0.'5 

• ,"" ~ ""' ~I • ,... - ".. 'l " (J'1"''71./1" 
(j) 

11 Uel~-3\l11'l1Pl,)1~L'1l!UJ~~t)~LL1J1J"'(MI'fl1J L1fl·m11""nu!l1JlJlm1L~1L~'fltJ-31~ '-J ( [J]'fl ) 
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e.lan1"A1U'UY~1FhA'J1J.1L;il~U"JJ'iI~LLtJ\J'YIli1ltlil\J 
~~1JmJ~~n11L;1L~tltJ~1U~ 

E p q = 6.1 ,E x = 284 , E x 2 = 3.552 

2
~1U'.lru.1"l1 S2 == NEx - (EX)2 

t 

2
N 

= 26 x 3.552 - ( 284 ) 2 

26 x 26 

= 17.30 

= n I: pqr tt [ ]S2n - 1 t 

., 
~ ... ...' .,. ., ., 

U.Jtl fltl fl'.l1t1 L"IItltlU"IItl~ LLUU'V1 ~~tlU'V1~'ilUUr tt .... . ... ... ...'" N fltl ~1U'.lU"IItl'lltl~Lflffi~t1tl'.l~  

P Rtl l~rl'.lU'lItl~~yj1l~u;tl\1~~ 1 ,ruRtli~ft'.lu'lItl~fluyj1~nriuflu  
., 
li~\1t1~ 

q flt'J i"ft'.lU'lItl~~~yj1~~1u;tl\1~~ 1 \1ffi Rtl 1 - P 
, .,  

S2I Rt'J fl~LLUUf'l'.l1t1LLl..lnJ1'.lU'lItl~Lfl1tl~~tlli~'ilUU  

LL'V1UI"l1 r tt 30 

= 30 - 1 = 0.67 

" ., "I I., ., .. .. ....,
"~UULLUUYI"~t'JU'ilUUU t1f'l'.l1t1L"DtltlU = 0.67 



G~ rU1.vlfl~ 

.HGII.t-~Il}~ fl.!1t-~ ~GIfl' 1J~I1G~fl.~lA.I1t-Gi.MLl1! lA.~::t flLrllLUfl.1.!f'LIJL ~U t-~t 14J ~ttllL LI1L ta3 
" 

~t-~ fl.~t-Lp~::t!lA.l1l1~t,3n141'I1G~14lA.I1I111L!,AJfl.rrLll}~ 1l}~LUfl.GlflnjoUL""t-G'O'!t1n 
~ "r 

1411~t-lA.nll.t'~fl.lJnL"" G~ N ,..,.." 0 .... 

" 
n~ t-~~!lA.1111~t,3n 141'11 Gta3 14 lA.I1l1n t-GII.I1~1ttn n::~ G~ 8 .. ~ 

fl.~ t-L p~::t! lA.l1l1~t,3I'2141'I1Gta3l4lA.I1I111 t-GII.I1~1ttn n::~ G~ V .. ~ 

~'L L!,Anll~ ~ ~nll~ t-~ ~!lA.1111~ !,l1'2141'I1Gta314IA.I1I111 t-G"'I1Unn11::~ G~
.. .:I::i , ~ 

~'L L!,Afl.~~ ~n~ t-Lpk1.::t!lA.bI1J!,l 1'2141'I1Gta3l4IA.I1I111 t-GII.I1Ui1.tt11::~ G~
.. X::i , ~ 

l3 :: ~1l~fl.[J' 14!;!fl.Il~' t-»~!lA.l1I1J!,lt:l141'I1Gta314lA.I1I1" t-GI&MLlJ!lA.~::bfl G~
.. ~ 

::~Il~fl.~'14!;!nll~~Lpk1.::t~lA.bI1J~Hl41'I1Gta314lA.I1I1"~GI&MLV!lA.~::bfl G~ 
1
3 GtrI .. i"" 

8v 

oo~ x = l3 oo~ x = 13 
NN 

r:r X::i 

(96~ : 8~9~ 

. JlWIJLta3') tl4J~Jftlll41 nGta3IlIJ~Gl4'IJ~l1g~nll~lA.I1t-g"'MLl1!lA.~::tflLrllLUfl.1.H~~Qll3 

n@'I3Iit:.p.~@,ltnt:.~tC@, ..nli!'lA.rU@'r&.t.\Ll1~lA.!::&rlU\~::w...,~rut:.nL~!oLU~~ 

8S  

mailto:n@'I3Iit:.p.~@,ltnt:.~tC


~.. 
.~

'N.~:f 1,,-
~ 

G>v '\~ 
, IYitli1na,,~\o(\~ 

~ii~~lfl:lJmnn1Jr::~'YlfiJl1~'!I'tl-:J1J'YlLffi'lJR'tlJ,J~,)Ll'1'tli"htJfl'tl'lJ t~tJH~lJIr (L~1')iiltJ. 

2528: 284) 

= M, + M, 
P - M, P 

, 

M, r.J~"D'tl-:JR::LL'lJ'lJL~~tJ"1nm1fl'tl1Jri'tl'lJm1L1tJ'lJ (Pre - tese ) 

LL'Yl'lJl'l1	 M , 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"i1~1cA' = 1.202 
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~~~~n1r~~~~UUafl1~~t~a~1Aan11U~nU~~~~~~ ( t - test ) 

L~~n11!1mJ!JU~mn;r1L~~a~1u'lt! 
lh::"'1nn1r~mn 1/2549 

..l .. 
~ 'JI~ - ~nfi CJfim~~fi~~ 30 fl::UUU CJfi~1~ ( CJfi~1~ )

• 
~fl1f'lCJu')n 
OJ 

1 

2 

3 

4 

5 

ri~u (X) ~i~ (y ) (y- X) = 0 o am;1i~ 2 

8 27 19 361 

12 25 13 169 

9 22 13 169 

8 25 17 289 

15 27 12 144 
, 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

9 

19 

14 

13 

8 

14 

16 

9 

12 

11 

15 

14 

27 

23 

28 

29 

25 

26 

28 

20 

24 

27 

26 

26 

18 

4 

14 

16 

17 

12 

12 

11 

12 

16 

11 

12 

324 

16 

196 

256 

289 

144 

144 

121 

144 

256 

121 

144 

. ...
f'l1Ltlfia 

206 

12.12 

435 

25.59 

229 3287 
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L; D = 229 , L; D 2 = 3287 N = 17 ~UI 

I:D 

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

N - 1 
,..

UJ'il D 

N PI'il ~1U'JU (FlU) 

229 

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

17 - 1 

= 229 

14.66 

= 15.62 

1il1nj;l111-:J t ;-:Jij df = 16 1::ilJ~'J1t1L~'il~U 0.05 ij~1 2.120 ;-:Ji1'il~1LflU'fl 
~~n LL~~1 t ~Pi1u'Jru.1~ =15.62 ~-:Jn~1'fl~~n LL1Jfl~1~fln11f1"t\tllJ 2 ~f-:JLLj;lna;h-:Jriu 
L~'il~ 95 % tiu~'il n11Lffiu"''JtJlJ'VlLffiUf\'iltl~'JL~'ilf,j'JtJt\'ilU c;1Nn11'tJn1Jfi1.mn11L;1 

L~'iltJ-:J1UW ~L1m.\i:i~'J1t1iL~t1fUlill'U~t'l1;\ 95 % 



1I1J1J'YIfln'tl1J1U fll'S litJ 
1I1J1J'YIfln'tl1Jl~tl~ fll'S~fnjou~fll'Sl~tlrNlu',j' 

.
thtl~ 1. 

2. 

" 
tU'tln'61Jiit1~'Hllfl 30 tU'tl hr,hfJfltU'tl 

1,"flllfl~tl~'H1l1tJ X n~lum~f111:lth~tl1J~m)fll '" ~litu11Ufl~6~~lffllYitJ~tU'tlli>ltJ1 



Allil.,d'.AI Z tlA ct 
1. hHl1'iOOflUuuutl:: FUWI flW Cfllfl 'io·:llnnnru U::~O·rrUI1'iW1tHl 

fl. lfl~O.:liiO~1.f 
fl. '11~lillJ11.f 

fl. fll'i'rn'11 - ff 
fl. ~::t1 - fl11..  

., III tI~ • .: J , 

"I. fltlmtU~1.f 
.:I. trfl1oJW::lfl'i·Hli'l.:1 

d 
"I. ffm.. - 11itlflD1fl 

" , .l'lIJ".:I. "I6~O - fll'il'U1 11J 

tJ 

"I. 1i~f161fffl1  

.:I. \1fl'lm16  

0 tI.J ~ .,.. ., .cI' III 
4.	 1ff~ 11J~.:IU~ 2 'tfU"IU t11J1'i11J 'YI11iU1'Y1IIJU~1flfllm::'iUUH l'iflfl110:: l'i 

fl. '11tlfl1ii0l1fUltl'11tlfl "I.' '11tlfl~11JU9l' 
fl. luuumh~u .:I. fll'il'U'l'l1 

5. fl111J1i1J1tl"lO.:lfhi1 Wooden joinl ~'i .:I n1Jfil fll10J 1''YIflfhi10::h 
,,~ d	 ,,,~ •,

fl. 1J1UOU"I.:I	 "I. 1J1UOOOU 

tJ • 

6. 1flHffi'l.:1 1iioiu~hUCijO.:llflio.:llioUfl.:lltiod'~m'i1::~o::h l;jurhutI'i:: flOU 

fl. ~Ul1iUtl11H11;jU6! "I. m::~ 
• ,	 "A " ,"fl. fll'i'YI1.:11U 1JftU!lU .:I. fll'il"ll 1J 

... ..	 1 . ...7. 1Ufll'iOOflUUU.:I1Ulfl'iO.:ll'iOU UU~tl::'tfUfI 

fl. "IU1f11m::'tfiifl"lO.:l1ff~~1.f 
fl. lt1uU1Jlm::t1'i:: ltl'tfUl.fffOtl 

.,~".l .... ,8. 1Ufll'i'YI1 1J 11ifl11"1U l'itlfl110:: 'i 

. .
· tI A 4t1 0" AI
U~tl:: 'i::mt1 ff.:lU'ifl'YI~O.:lfl1U.:IflO 

"I . .:IutI'i::1J1W1Ufll'iihiiunlll 

.:I. \}fl"lfl1i'O 

fl. fll'il"'l'l1 "I. fll'ilft tl1::'11 

fl. fllHi6'11 .:I. fll'il1i'l'tfU 
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9.	 fll'H'YHn::'11 fltltl::h 

" .'1 ,"fl. fll11'\llu1	 1J 

" ."	 4fl. fll11'\11lfl.:tnHlfl1 .:t. fll11'\l11~tlrJ 

o .I l w .I	 J!.1 • .... .. • ... 1~10.	 flln'11'rt'U ~:: 'rt'Ulnltl lf1tlN'U.:tlfl1tl.:t11tl'U 'UrJ1J 'I11i 

fl. fll11'rtfn::'11 '\I. fll11'\l1'tf'U"
 
fl. " fll11.alth fll11'\l1't11tJ	 .:t. 

11.	 1ifll11.al'11~~lrJ~rr~ ~1rJntl::'1 
fl. fll1 nun::121 

" ,.:t. fll11'\11tJ1 

44 "/4 ." ~ ". "J12.	 11ifll1't111rJfl11 fll111Jl'tf'U f1tltl:: 11 

"J " 4 .... 1" " ,.x o , ~".1 1'.1fl. ltll11J1Jl11rJ.:tfl'U lfllN'U lfty'\l'U '\I. 't11 1J llH111'\1'UIUl:: lfty'\l'U 
tI ,

0" 4" ~ fl. ItllthnrJ'11lf~tl'\ltltJ'211Jl'tf'U ft'U .:t. fllnl1'rt'U't1~tl.:tfll1f1111Jfl·n.:t 

fl. Bott joint '\I. Dado joint  

fl. Lap joint .:t. Rabbet joint  

~ • 4 
.:t. fll111Jl1~tlrJlfl.:tllfrJrJ1 

,	 tI 

15.	 fll11.al'111~rJflUltllthnrJ'11lf~tl.al1'\1tl.:t'21n.:t 'tJ''U~tl.:tli'1 '21i1tJlflltll11 1111"irJflniHl 

fl. fll11'rtnl::'21 '\I. fll11.al'tf'U 

fl. fll11.alUl .:t. fll11.al't11tJ 

,	 tI 

16.	 fll11.al1!1Jlfl~tl.:tl~tl'U~1.:t '1 flln'hn'Uifll~:: lln::flritl.:ttltil.:t~lrJ 'l1i1'Ufll11.al'11 ~ltJtJ'~ 

fl. fll11.al1~tlrJ '\I. fll11.al't11tJ 
tI 

fl. fll11.aln'U	 .:t. fll11.alUl 
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2y , ".,;, • ,~ .,; ~ 1 ~ ... '" ....,; !if...... Y , " 117. flnl'Ul 2J11 2JflOfJU\l.:JUH tJl.:Jl1~:~O.:J 'Dl1tnflO1111iHl lUtY'i2Jl1ll2J IUU11ifll'iI'Ul 2JUtJtJ rt 
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