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ABSTRACT
 

The purposes of the research were to create and find efficiency 

validation of computer assisted instruction focused on the records management, for 

the standard 90 / 90 and analyze the student' learning achievement after using 

computer assisted instruction. 

The samples were the 18, Bachelor of Business Administration Program in 

Management, Rajamangala University of Technology Phra Nakhon. The 

researcher experimented by using pretest, and then using the computer assisted 

instruction focus on the practiced to prepare office equipment in learning, next the 

students did the posttest. After that the researcher calculated to find the computer 

assisted instruction efficiency and analyzed the students' learning achievement after 

studying. 

The result revealed that the computer assisted instruction efficiency was 

efficient for standard 90 / 90. And after studying by using computer assisted 

instruction, the students' learning achievement increased significantly at 0.05. 

( Mrs. Natenapa Pinngern) 
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1. L~'el~r1'1U'VlL111'l.l1il'el~Yl'lLlJI'elfrl'l1l~'el'l.l ~'el'l "mrul~1N1'l.lL'eln~1r" 

2. L~'el~1Ur~~'VlflJ)1W'JJ'el'lU'Vl b1l1'l.lIil'el~W'l LlJI'elf'Jl'l1l~'el'l.l~~r1'1~'l.l 

3. L~'el1 Llil n::oJ~fli~~'Vlf'Vl1'1mrb111'l.l~~'1~1n b1l1'l.l~'lllU'Vl b1l1'l.lIil'el~W'l LlJI'elfrl'lll~'el'l.l 
, 

L1'el'l "mrul~1N1'l.lL'eln~1r " 

fUJaJ~!1'l.ln1~~~!1 

1. U'Vl b1l1'l.lIil'el~W'l LlJI'elfrl'l1l~'el'l.l~~r1'1~'l.liJur~~'Vl flmw 1JI1~ Lnn.l"'~11J1r31'l.l 

2. ~~'1~1 n b1l1'l.l~'lllU'Vl b1l1'l.lIil'el~Yl'l LlJI'elfrl'lll~'el'l.l~~ h'l~'l.l un~n'li1iJ 1il'l1~iL ~~~1n 



3 

'lIi11.JL'lIIJI'lIiI.:I n1'i~~!J 

1. n11i)9tJl")f-:)~HL~'e)"'1i)'JI1 ~09tJ~'e)'WO'VI~]fnVhnmojf'e)-:) LLfl~t1ljU'1i ~n]fr;u~ 

L~'e)"'1U'VIL1tJ'WI")'e)3J~'lL[;]'e)f'"l~d~'W1l1'r'lLI")~'e)'W1W) L'll'W LL~(;l-:)n11~1fi[;]n11t1ljU'1i-:)1'W ",1'e) 

~n]fr;u~n111J11mtJ n11~'e) 'WWW1,x'e)-:) L1EJ'W",1'e) ~ rI1'WvltJ ntllju'1i-:)1'W 

2. L~'e)"'1U'VIL1EJ'WI")'e)3J~'lL[;]'e)n'Wi)'JI1~en9tJ~1-:)ii-:) ~'"l~9mh~'WH\u'W~'e)1'Wn11~'e)'W 
" 

~09EJ1'L~'e)"'1U1-:)~'l'W nr~i)'JI1 05 - 340 - 305 ~'e)i)'1l1n119(;ln11~1'l!n-:)1'W ",~n~[;]1 

U1"'11~1n'"l'l1r;uefi [;] ~1'lJ1n119 (;ln11-vr'l1t1 ~Hl 'Wn11L1EJ'Wn11~'e)'W'lJ'e)-:) 3J"'1i)'VIEJ1~EJL 'VII")L'WLflU 

11'J13J-:)l")fl~1~'W1")1 i)'VIEJ1L'lJ[;]~1~'Wl")n",il'e) 1'Wll11")L1tJ'W~ 1 /2549 

fl-:)'VI~LiJEJ'WL1EJ'Wi)'1l1n119(;ln11~1'l!n-:)1'W ",~n~[;]1U1"'11~1ri'"l'l1r;uefi[;] ~1'lJ1n119(;ln11-vr'l1t1 

l'Wll1l")L1tJ'W~ 1 Un11~n]f1 2549 n11q3J~'l'e)Eh-:)LLUUL'"l1~'"l-:) 

4. ~'lLL1J1~1~'Wn11i)9tJ R'e) 

~'lLLtl1:a~1~ (Independent Variable) R'e) U'VIL1tJ'WI")'e)3J~'lL[;]'e)fll'lEJ~'e)'W 

2 ~'lLLtl1[;]13J (Dependent Variable) R'e)l:Jfli3J~'VIf'Vl1-:)n11L1EJ'W'lJ'e)-:)U'VIL1tJ'W 

1")'e)3J~'l L[;]'e) f'll'ltJ~'e)'W 
" ", , , , 

3 LI")1'e)-:)I")'e)3J~'lL[;]'e)fVll~'Wn11'V1(;lfl'e)-:)il I") r;u~ 3J u'1i'lJ'e)-:) LI")1'e)-:)oi'W~ 1 ~'e)'1 LU'W
• 

Ll")ira'l13JLI")11")'e)3J~'lL[;]'e)ft'W Pentium - II ",,,.!'lEJI")'l13J"h 128 MS. oCD - ROM 

n1f(;lL~tJ'I (Sound Card) ~1'e)3J~1L~'1 

", , 
1. un~ n]f1'YJ n 1")'W~'1 19"'1 LLUU'VI (;l~'e)UVll~ 'Wn11i)9EJ LLfl ~l:Jfll")~ LL'W'WVl1~'"l1 nLLUU 

I " I " 

'VI (;l~'e)U~-:)~13J11Cl H LtI'WLI")1''e)'1;iii'll:J fl n11L1EJ'WlVl LLvr'"l1-:)'lJ'e)'1n~3J ~'l'e)Eh'lil1~ 

2. n11i)9tJl")¥,-:)~1")'l13JLL[;]n~1'1'V11'1~1'W~'Wfi1'WLf'l1]f~n'"li'll")3J LLfl~'e)1tJ'lJ'e)-:)un~n]f1 
~ u • 

'WOl:Jfl~'e)n11i)9tJ 

, , 
.q "'... I ...1'Wn11'V1 (;lfl'e)-:) 'VI'"l~[;]'e)-:)'lJ'e)tJ3J'"l1n"''W'lEJ'I1'W'e)'W 

~rI1'W~C1tJ'Whlill:Jfl~'e)n11i)9tJ 4 
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o 0 QJ .oQ,QJ 

A1~1n~A~1~~~~n1~~~~ 

1. m~~11'1lJ'VlL1EJ'Wfl'fl~Yl'lL(;I'flfrl'lEJ~'fl'W 
,
 

fl'fl~Yl'lL(;I'flf"J!'lEJ~'fl'W L1'fl'l u m~lJl'lol1N1'WL'fln~1~ u ~1'lolf1J'l!n~m~1~:::~1J1.n'Yq)1(;11 ~1'JJ1
 

m~r.rr;)m~'l1tl flru:::lJl'lol1~~~n"l ~'lol1'i'VlEJ1~EJL'Vlfl L'WL~U'1111~'1fl~'tU:::'Wfl~ Lr;)EJl'Wi'W(;I'fl'W 

... ... .. Ji J"
m~'fl'flmLlJlJlJ'VlL~EJ'W 'lLfl~1:::'lolL'W'fl'lol1 'r;)1 ~:::~'1flm~~'fl'W 'fl'flmLlJlJ'Vlr;)~'fllJ LL~:::n1'1LL~r;)'1 

~ ~ 

n1~~'fl'W~1fi(;ll'1'1111fl'Vl~~fl LL~:::tl5llii ~r.rEJ"l:::LiI'W~~'h Lil'Wn1~ fl'l'Wl'Wi'W(;I'fl'Wn1~rl1EJ";1ij~L'fl 

LL~:::U1ij~L'fl~ rl1EJVh LL~'l1tl ~11'1 LiI'WlJ'Vl L1EJ'Wfl'fl~Yl'l L(;I'flf"Jl'lEJ~'fl'W ~r.rEJ1~r.r r;)~1'1 ~-D1'W1 q)"l1n 

111EJ'W'fln~1~flJ'fl'lfmiLL~'l~1 Lil'Wn1~1~ 
... ... .. , ...... 'i'tl ..J ~ Ji ~ Ji 

2. lJ'Vl L~EJ'Wfl'fl~Yi'l L(;I'fl'11l'lEJ~'fl'W 'lol~1EJ(J'I lJ'VlL~EJ'W~ nLm~'Vl~~1'1'JJ'WlJ~'1''JJ'fla;j~ L'W'fl'lol1 

~'fl'l un1~lJl'lol1N1'WL 'fln~1 ~u ~'11'WLL~'Wsn~~'fl~ U1 L~'W'fl111Yiti'ltl~:::n'fllJ ~1lJ~~EJ1EJ111Yi Lfl~'fl'W1'lol'l 

;r'flfl'l1~ L~EJ'IlJ~~EJ1EJ'JJ'fl'l ~r.rEJ Lr;)EJ 0-nlJ'Vl L1EJ'W~1 ~1~(JU1 LL~'Wsn~~'fl~~ iilJYI L1EJ'Wfl'fl~Yl'lL(;I'flf 
, ,~ 

~'1 mh'l lfll'W"J!'fl'l LL~'Wsn~~'fl~'JJ'fl'l Lfl1'fl'lfl'fl~Yl'l L(;I'flf "l1nU'WlJ'Vl L1EJ'Wfl'fl~Yl'l L(;I'flfV1~11'1"l:::Ltlr;) 

1vl~LLlJlJ~(;IL'Wmi 1~0eD~1~1~(JL~'flnlJ'VlL1EJ'W(;I1~~~'fl'ln1~1~ Lr;)EJiJ~n~ru:::LiI'WL~~11EJn1~~'fl'W 
, ,~ 

Lij'fl L~'fln L~~11EJ n1~~'fl'Wlr;) Ltl~ LLm~"l::: LL~r;)'1~'l;r'fl LU'fl'lol1V1"l:::Ur l L~'W'fl LL~'llJYI L1EJ'W"l:::U1 L;r1~ 
~ ~, 

LU'fl'lol1lJ'VlL1EJ'WL1'fl'lU'W1 "l'W"llJ 'JJru:::~lJ'VlL1EJ'Wfl'fl~Yl'lL(;I'flf 0eD~1~1~(J'lol!Jr;)111Yi 'lol1'flL~'fln"J!'l'l 
Ji ' 

L'W'fl'lol1 "J!'l'llr;)"J!'l'l'lolU'I'JJ'fl'llJ'Vl L1EJ'W LL~:::~1~1~(J'fl'fl n"l1nlJ'Vl L1EJ'Wfl'fl~Yl'l L(;I'flf"Jl'lEJ~'fl'W1~ 

(;I~'fl r;) L'l~1 ~'1 n1~~'fl~ 1~~::: LiJ'W LLlJlJ'Vl1'1 L~m hJii LL1J1J1Jn~r;)'lol1'fl LL1J1J'Vlr;)~'fllJl 'WlJ'Vl L1EJ'W 

3. Un~n~1 'lol~1EJii'l Un~n~1~:::~1J1.nq)q)1(;11 ~1'JJ1n1~r.rr;)n1~vr'l1tl ~~'1'Vl:::LUEJ'W 

L1EJ'W'i1l1n1~r.rr;)n1~~1Un'l1'W i1n1~~n~1 1/2549 ~'lol1'i'VlEJ1~EJL'Vlfl L'WL~U1111~'1fl~Yi'1:::'Wfl'1 

4. CJ~i~~'Vlf'Vl1'1n1~L1EJ'W 'lol~1EJii'l CJ~fl:::LL'W'W~1nn1~";1LLlJlJ'Vlr;)~'fllJ'JJ'fl'lUn~n~1 

n~ ~ Iff'l 'flEh'1~1~"l1n n 1 ~ L1EJ'Wi~'lEJlJ'Vl L1EJ'Wfl'fl~Yl'l L(;I'fl f'Ji 'lEJ ~'fl'W 
, ~ 

5. tl ~:::~'Vlfi111Yi(;I1~ LnruOY]~1mS1'W 'lol~1EJii'l lJ'Vl L1EJ'Wfl'fl~Yl'l L(;I'flf"J!'lEJ~'fl'WV1~ 11'1~'W 

iJtl ~:::~'Vlfi111Yi1rJi'(;I1~Ln ruOY]~1 (;I~S1'W "l1n1~ H~ 1n~'lol1tl~:::~'Vlfi111Yi'JJ'fl'llJ'Vl L1EJ'Wfl'fl~Yl'l L(;I'flf 
~ 

-rl'lEJ~'fl'W Lr;)EJH~(;I~~'1il (L~1'lriM, 2528: 284 ) 
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= + 

P - M 1 P
 
,
 

M, = ~~"lI'el..:JI"l:;LL'l.l'l.lL'U~tJtOj1nmr~'eltlri'el'L.m1rcrtJ'l.l (Pre - tese )
 
,
 

M2 = ~~'lJ'el..:JI"l:;LL'l.l'l.lL'U~tJtOj1nmr~'eltl\-ti..:JmrcrtJ'l.l ( Post - test )
 

P = I"l::;LL'l.l'l.lL~~'lJ'el..:J;r'elVi (;l~'eltl 

1"i1'lJ'el..:J~[;]r1fl'l'l.l~1~tOj1n~[;]r~ tOj:;ijI"i1r:;wh..:J 0-2 t'hI"i1~\-t1'el'eln~11~ijI"i1~1n 
'II 

n~1 ti'el~1 tlVlcrtJ'l.lI"l'el~~'lL[;]'elf,r'l.l1~Lnn.l"~1[;]r~1'l.l 

6. LLtltlVl(;l~'eltl \-t~1tJi1..:J LLtltlVl(;l~'eltlt)(;l~~V11..:JmrcrtJ'l.l LiI'l.lLl"li'el..:Jij'el~~4'tJ~~1..:J 

~'l.lL~'elHtl r:;Lij'l.l~~ri'el'l.lcrtJ'l.l~'ltJtlVIcrtJ'l.lI"l'tl~~'lL[;]'elforl'ltJ~'el'l.l 

I"l'el~~'l L[;]'elf'll'ltJ~'el'l.l 

u~~t~~U~L~'~~1nn1~~~~ 

1. L~'ell«l~tlVl crtJ'l.lI"l'el~~'l L[;]'elf'll'ltJ~'el'l.l 

tlr:;~V1fill1'Vi LL""'l LL~ :;~1~1rCllfl 'l.lmrtlr:;n'eltlmrcrtJ'l.ll'l.l~'l.lcrtJ'l.ll~ 

2. 'l!n~mt1~1~1rCll;1JVIcrtJ'l.lI"l'el~~'lL[;]'tlfrl'ltJ~'el'l.l~~~1..:J~'l.l 

\-t1'elVltlVl'l'l.l'l.l'elm'l~11~ 

3. L~'elLLritrtlJ\-t11'l.lmr4'(;lmrL1tJ'l.lmr~'el'l.l'lJ'fl..:J~4'tJ\-tt'tlmtOj1r!Jvi1'l.l~'l.l1~'ll1 

tlVl L1tJ'l.lI"l'el~~'l L[;]'elf'll'ltJ~'el'l.lltll; L~'ell~~fli~~V1tVl1..:JmrL1tJ'l.l~..:J~'l.l 

4. mr~1Lll'l.lmr'i4'tJl'l.ll"lf..:J~ LiI'l.lmr~1Lll'l.lmr'i4'tJl'l.lin'lin.l:;r'l~n~~LI"lNmr 

mh'l~'el r'l~~~ijl"l'l1~~'l.lltOjl'l.lmrvh'i4'tJl'l.l~'l;r'el~'el..:JL~tJ'ln'l.l ~..:Jn~~~i'l~~1Lil'l.lmr'ltOjtJ
'II , 'II 

tl1..:Jvi1'l.lijtlr:;~tlmrn.lL'l.lmrvh'i4'tJ~1nU1..:J'l!'tltJU1..:JLL[;]nj;J1..:Jn'l.l'tl'eln1,tl \-tt'eltl1..:Jvi1'l.l!J..:JhILl"ltJ 

Vi1..:J1'l.l'i4'tJ~1ri'tl'l.l ~..:J,r'l.l Lrlm'l~n~~Vi1..:J1'l.l'i4'tJl'l.l~'loif'el~'el..:JL~tJ'ln'l.l 1~1"l'l1~i'l~ij'tl 

'll'lm\-t~'tl~..:Jn'l.lLL~:;n'l.ltOj'l.lm:;-i..:Jtlrr~t)[;]Cltlr:;~..:J~'lJ'el..:JLI"lNmr, "1 LL""'l ~~~1~Vi11~Lii(;lI"l'l1~, 

T'l~ij'elT'l~ ltOj1'l.lmrVi1..:J 1'l.l~1'l.l~'l.l'lJ'el..:J~\-t1'iVltJ1itJ"1 

\-tu'ltJ..:J1'l.lVi1..:J1'l.l'i4'tJl~~1n~'l.l[;]1~'l.lLtJtl1tJ"lI'el..:J\-tU'ltJ..:J1'l.l 
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1Un11P;m~1'11uij4'fJ f'lf'ld ~4'fJl~p;m~1FlUf'lt)1 L'eln~1N1 uij4'fJ~ L~m;)'el'l L~fJ LLU'I 

LLfJnmh'J11fJ~~L ~fJ ~ d:lutr'J;)'el ~'1 [;]'elLtJd 

.- ... J' J' A 

1. n11'JLf'l11::'\.UU'el'l-f1LU'el'l-f1'J"Jl1 

2. n11~11'1UV1 L1fJUf'l'el~Yi'J L[;l'elf"Jl'J[J~'elU 

3. n11~11'1LLUUV1~~'elU~~CJ~i~~V1fV11'1n11L1fJU 

4. f'l'J1~'l-f~1fJ f'l'el~Yi'J L[;l'elf"Jl'JfJ~'elU 

5. n11'l-f11J 1~~V1fi111'Yi'lJ'el'lUV1 L1fJUf'l'el ~Yi'J L[;l'elf"Jl'JfJ~'elU 

... ...~ ~ 
m'i'J LfI'i1::," L'l.l'el,"1'J"ll1 

n11ijLf'l11~'\.fLd'el'l-f1 R'el n11'1l1LmLd'el'l-f1ij"Jl1"'l1n'l-fin~[;l~'~1LLU'I'el'elmtlu~'el'lu'elfJ 1 

'l-f1'el'l-fU'JfJU'elfJ 1 [;l1~~~f'l'J1 n11LLu'ILd'el'l-f1d'YifJ1fJ1~LLu'I1,"LL[;]~~[;l'elu1'l-fq)lflL~fJflum"'l"'l~~iu 

tr'J;)'elU1'1 nl~ L~'el1,"ilf'l'J1~ [;]'el Lti'el'l rlU 'l-f1'el L~U~1 Ld'el'l-f1(;l'elu1~ f'l'J1[;]'el L~~ nih1~ ;)'el~1~ry 

R'ell~f'l'J1iln11~~V1'eluLd'el'l-f1'lJ'el'l'l-fin~[;l11,"u'elfJ~'1hJ( L~1'Jil6 ,2528: 105 ) 

n11ijLf'l11~'\.-1Ld'el'l-f1ij"Jl1 R'el n11~~L~'elmd'el'l-f1ij"Jl1 L~'el1~~Ld'el'l-f1ij"Jl1~L'l-f~1~~~LL~~ 

~~unu~~~ LUUn11ij Lf'l11~'\.fLL~~i'l Lf'l11::'\.fLd'el'l-f1 L~'el"'l~'Il1~11;r~'elu1uUV1 L1fJUl!U1.. . 
(n~M,rU(;] 1254017 - 23) l.l1~n'elU~'JfJ 

4 ...t ... .!"I '::!. 4.t ... 
1. 'lJ'elU L'lJ [;l'l-f1'el f'l'J 1~ ~~\l10.l'lJ'el'l LU'el'l-f1'J"Jl1 LuUn11rt nM1 ~11'J"'l'lJ'elU L'lJ [;l'l-f1'el LU'el'l-f1'J"Jl1 

I I I I.... I 

Lnm;)'el'lriuViii'el~1U~111'l-f ~1fJ 1 Lfl~ LL~ ~~111Vi'll1~11;fL~'el m ~'el p;nM1uu f'l'J1LUU~111Vi1'l-f~ 

LL~~~U~,rfJL~'el'll1~1 LmfJU LVifJU LL~~~~ L~'eln Ld'el'l-f1~ L'l-f~1:;~~ 
.... ......,..." A'" cv.....",-. <IQIoCIII 

2. f'l'J1~Qn[;l'el'lLL~:;f'l'J1~V1U~~fJ'JJ'el'lLU'el'l-f1'J"Jl1 f'l'el n11f'l~ L~'elm U'el'l-f1'J"Jl1V1~f'l'J1~ 

L'l-f~1:;~ ~ LL~~Qn ~'el'l~1n~ ~ ~ L~fJYi"'l110.l1i nMO.l::'lJ'el'l Ld'el'l-f1 ri'elULUU€U~U LL1n 

3. n1N~~1~U'lJ'el'lLd'el'l-f1ij"Jl1 R'el Ld'el'l-f1ij"Jl1 f'l'J1~! 'l-f1'ellh::~un1'lnr~~'1~1"'l1n 

~~'11t.l~'1~fum"'l hI LtlU~ L;)11"'l'lJ'el'l ~ful~ 'l-f1'el L;)11"'l1~'elth'lfJ1n~1u1n ~'1~'el'lt.l~~[;l1~ ~'elu1'JJ 
"'1.t... ....:t'lUm1L'lJ1 ~"'lLU'el'l-f1'J"Jl1 ~'1U 

3.1 Ld'el'l-f1ij"Jl1 'l-f1'elt.l1~~um1nr ~'el'l\lnU'elfJ 'l-f1'elLLfJmUU~'Ju11~ L~fJ~~L1fJU 

~'el'lL;)1 1"'1 Ld'el'l-f1 LL[;]~~~'JUl!u 
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3.2 L~'e'lVl1'1'1l1 Vl1'e'l1J~:::~1Jn1~nr~U'e'lmL~(;nr'W ~'e'l'lLTtJ'I~1~1J'e'lU1'1LVI~1::~~ ~'1 

'e'l1"'ln'e'lVlimJlj1J~1;)~'1e ~'e'l 

3.2.1 ~'e'l'W"'l1n~1tJhJVl1tJ1n 

3.2.2 ~'e'l'W"'l1n~'1~LL~L~'W~1miJ'W~'WhJ~~'Wu~:::n'e'l1JVI~1tJ1 fl'l'W'e'lU1'1mn 

3.2.3 ~'e'l'W"'l1n~'1~Vi1JL~'Wi'l1hJhJ~~'1L'ilVi1:::vhf'lM Vl1'e'l1UVl1LVI~c.l~ 

3.2.4 ~'e'l'W"'l1n~'1~iLL~'l1U~~'1~U'lhJi 

3.2.5 ~'e'l'W"'l1n~'1~'fl~ln~ 1u~~'1~'e'l~1n~ 1 

3.2.6 ~'e'l'W"'l1n~'1~i1'VlNi'~L"'l'W 1U~~'1~L'W11Vi 

3.2. 7 ~'fl'W1,xd:l'W1t1ln1~fi11~'Jl1 ~"1I'fl'l L~n 

3.2.8 ~'fl'Wl,x~L1tJ'WLTtJ'Wfl~tJ~1'Wu~:::~1'Vli~~~vr'l,x1 

.., .. ... til 

n1"i~"i1.:J'U'VI L"i!l'W f'l'£l3J'W 'U(;l'£l"i"il'J !I~'£l'W 

n11~11'11J'Vl LTtJ'W~'fl~fj'l Lln'e'lf'1l'ltJ~'fl'W"1I'e'l'lcT'i4'tJ i1~1~1J~'Wln'fl'W~'1~'fl1Ue 

1. n1~iiL~d1::'l.fVlin~ln1d1tJii'Jl1V11'flL~'e'lVl1ii'Jl1 LLti'l~'Wln'fl'W1;)~'1e 

n) ~nM1L~'e'lVl1ii'Jl1V11'fl11'l;r'e'l~'e'l'l'l1'W'14'tJ"1I'fl'lcT'i4'tJln1~Vlin~ln1~:::~1J 

tl'1ryry1ln1 ~1"111n114'~n1~i'l1U ~ L'WL~U11'Jl~'1~~Vi'1:::'Wfl1~ LiI~~'e'l'W~~Vl1'1'VltJ1im'Vl
.... .. 
'l'VltJ1 L"1IlnVi1::'W~'1L VI'W'e'l 

"11) ii L~d1:::'l.f1'lnQU1:::~'1~n1~~'fl'W 1'WLii'e'lVl1'1'Jl1ln1~11'l;r'e'l~'fl'l'l1'W'14'tJ"1I'fl'l 

cfi4'tJ ;)1'W~'l1~i (Knowledge) ~41 LiI'WLL~'l1l1~1 LL1J'I1J'Vl LTtJ'WLL~:::L~tJ'W1'lntlU1:::~'1 ~n11~'fl'W 

~) '1 L~d1:::'l.fL~'flVl1 L~'fl L~'flm~'flVl11,xLVI~1:::~~n1J1'lnQu1:::~'1 ~ ;)'ltJiifin11 

4'~LTtJ'I~1~1JL~'flVl11,xlnNm~1'lnQu1:::tN~L'Jj'lVi~~m1~ 
., ., 

S;' <I1:1III -CIt. ... It.-... ...... ... <I1:1III
 

2. n11M1'11 ~1J'Vl L~tJ'W~'fl~Vi'lLln'fl1'1l'ltJ~'e'l'W "1I'fl'lt;l'l"'ltJ~"1I'Wln'fl'W~'1'W 

41 X .0=IIII ... " .. 1...-.., 

n) Lln1tJ~L'W'flVl11J'Vl L1tJ'W ln1~VI'l'Jl'fl L~'e'l'l'Jl'e'l'l~'l"'ltJ 
., 

"11) 1111'lnQU'1:::~'1~L'Jj'lVi~~m'1~ LL~:::Li1'e'lVl1"11'e'l'lcfi4'mL~~:::vi1'W~14'~LLti'l 

L~'e'lVl1'e'l'flmil'W11'l;r'e'lu'e'ltJ 1 
., , 

~) 111Lil'e'lVl11J'VlLTtJ'W~1vi11J'VlL1'e'l'l (Scrip ) ;)'ltJinMru:::~11J11tJ1tJ;)'ltJ~nM~ 

'I) 'I!~cJti1tJvi1~~L'flL~'fl4'~vi1Lij'W'Jl~1J'VlLTtJ'W~'fl~fj'lLln'e'l:Ml'ltJ~'fl'W ti1tJvi1ln1~ .., ~ . 
1J'Vl L1'fl'l 

• "'l) ~ti1tJvi1~~L'fl ~'1cfi4'mil'W~4'~~1'11,x~1Lil'Wn1~vi11J'VlL1tJ'W~'fl~~'lLln'flf 

'll'ltJ~'fl'W"1I'e'l'l~4'tJ 111~~L'fl~ rh tJvi1 LL~'l1U~1 Lil'Wn1~~ 11'1LUnLn1~1J'Vl L1tJ'W~'e'l~fj'l Lln'flf'll'ltJ~'e'l'W 
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'il) tl1UYI ~m.lI"l'tl2-J~'JLlwafrl'J£Jgj'tlu~gjh:ngj~"'l~£JU~'tlEJLL~'J ltl1lX~L~m'll1ry 

~1U~'tl ~1U'JU 2 vhu l'Id'J"'lgj'tlULL~'JufuU1',:nLfl1"1Jl'I1Wii1LLU:::tl1 
,", , 

'll) tlrI1ullX~L;lm'll1ru~1uLil'tlVl1LLfi:::,lhumdt:J~l'I~'tlmdgj'tlUUd:::LijUI"ln.l1l1Vl" ..	 . , 
4 .. ,. I .o::lilII .... 

UYI Ld£JUI"l'tl2-JVl'J Ll'I'tld'll'J£Jgj'tlUYlVl(;,\,JU1 

~"'l1dn.l1l'112-J Ln n.l'YlmdUd:::LijUl'I12-J1"l'J12-J ~ (;l Li1U'W'tl'l ~L~m'll1 'Y "'l1 n t:Jfi'W'tl'l1"11L'il~£J~ 
"' 1~fUl'I12-J LLU'JYI1'1'W'tl'l LU~'t1 ( Best) r;l'lU (Best, 1983 : 179 - 187 ) 

, 
1"11 L'il~£J ~t,Jmd,Jd:::Liju 

4.50 - 5.00 

3.50 - 4.49 

2.50 - 3.49	 l,n~ 

1.50 - 2.49	 l"l'JdUfuu1''1 

1.00 -	 1.49 1,n2J1~ 

~~2-J\!dnrLL~'J1ul,LnU;J'tl2qjfi"'l1''1'''l1n 



• • 
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lJ'Vl L1£J'W~'a2-l~'J L~'af'll'J£J~'a'W 

oW11tll-nrilJn~2-I~'J'a£h..:J 

..,j 
111'W'VI 

.., tV tV J .. 
m'5'~'5'1.:JLL 1.J1.J'VI(;l~'el1.J'J (;ll:Jft~J.I q'VIfi'VI1.:J m'5'L'5'!I'L1 

r ~ ~ 

n11~11..:J LLlJlJ'Vl ~~'alJti ~ l:J~ 62-1 ~'Vlfi'Vl1..:J n11L1£J'W i1 ~1 ~lJi'W~'a'W~..:Jil 
~ 

oIIIllrio r" ... "" .. , oIIIllrioQ,l t.-G.o'l I

'J L~n:;\ol L'W'a\ol1 ~12-1\ol'J'1I'a L1'a..:J..:J1'W'J'"l£J'1I'a..:J l:J'J'"l£J LL~~ :;'Vl1'W.. 
2 ij L~n:;\fti~~1.h:;~..:J'·l""L;..:JVi~~n112-1'11'a..:JL~'a\ol1~..:J\ol2-1 ~ 

3 ~ mf1~111 LL~:;L'an~11L~mrilJn11ti~ LL~:;n111J1:;Li1'Wl:J~n11~mf1L~'ell-nLrJ'WLL'W'J'Vl1..:J 

'" "" ~"n11~11..:J'1I'elMllJ LL~~L'1I£J'W'1I'flMllJ 

4 ~11..:JLLlJlJ'Vl~~'fllJL~'fln~'fllJ"Jlil~ 4 ~'JL~'eln ~~1'fllJf'l~2-IL~'fl\ol1LLfl:;ti~tl1.h:;~..:JP1L;..:J

I ..., ... 

5. oW1 LLlJlJ'Vl~~'fllJVl~11..:J~'Wl~~ L'ilm"Jl1ru~1'WLil'fl\ol141'W'J'W vh'W ~1'J'"l~'fllJLL~:; 
.. w 

I I I .... I I 

tJfmJl..:J LLri1."lJ Lfj'fll~~ojf'fl~'fllJVli1f'l'J12-1 LVl£J..:J~N~12-1 Li1'fl\ol1LL~:;~1'Wti'W1 Vli1l:Jfl ~'fln11ij4'£J 
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6. 'll1LLUU'YI(;1MlU ~'t~f1J'fUtll..:JLLri1".lILL~'J'ttl'YI(;1~'f.l..:J (Tryout) n1J'Wn~n'M'1r::~U 

tl'1ClJClJ1r;i1 ~ L1:1(;1~'f.l'l.l O.l ~'VI1'i'YItl1~tJL'YIl"l L'l.lL~tJ11·nNl"l~"ti1::'l.ll"l1 'i'YItl1 L".lJ [;l"ti1::'l.ll"l1L'VIil'EI 

'lWl1l"lL1tJ'l.l~ 1 tJn11~n'M'1 2549 ~1'l.l'J'l.ltl1::~10.l 26 l"l'l.l L~'EI'iLl"l11::1X'VI11"i1l"l'J1~tI1n~1tJ 

( Level of Difficult) LL~::1"i1t11'l.l1"'1~1LL'l.ln (Discrimination Power) L(;1tJn'ElLnO.l'VlYi"l110.l1 

~..:J;1 'l~;J'Elt'l'EluiJI"i1l"l'J1~tI1n~1tJ ( P ) 'EI~1::'VI~1..:J 0.2 - 0.8 LL~::iJI"i1t11'l.l1"l~1LL'l.ln (D) 

~..:J LLr;1 0.20 ~'l.l'ttl LL~::n11'V111"J0.l1l1"ti".lJ'EI..:J LLUU'YI(;1~'ElU~..:J'UUU n~~rfi4'tJ'VI11"i1l"l'J1~ L~'Elar'l.l 

".ll'El..:JLLUU'YI(;1t'l'ElU (Reliability) L(;1tJ'l'~[;l1 ~L(;1'E11 1".ll11~'l.l (Kuder Richardson Formular 20 ) 

( ~'J'l.lLL1'l::t1..:Jl"l0.l1 , 2538 : 198) Ld'El't~1"i1l"l'J1~L~'Elar'l.lLL~'J'll1~1~1Lil'l.ln11L~'Eln;r'Elt'l'ElU~~1'l.l 
I I ... I I I I 

LL~ ::'ll1~1'V111"i1l"l'J1~L''El21'l.l~n l"l1..:J Lii'EI't~ 1"i1l"l'J1~ L''El21'l.l[;l1~V1 ~'EI..:Jn11LL~'J 

" ~..:J'll1;r'Elt'l'ElU1(;1i1'ttl'l,nun~~r;i'J'Elth..:J L(;1tJLLU..:J;J'Elt'l'ElU'EI'f.lmu'l.l 2 1(;1 1(;1 LLm'l,LU'l.l 

LLUU'YI (;1t'l'ElU ri'El'l.lL1tJ'l.lLL~::, (;1~t'l'El..:J LU'l.lLLUU'YI (;1t'l'ElU'VI~..:J L1tJ'l.l L~tJ l"l1'E1Ul"l~ ~ L~'EI'VI11"[;l'ltl1::t'l..:J..r 
... I I I II 

"'..:J'VI~(;1 LL~'J'll1 LLUU'YI(;1~'ElU1(;1V1t'l'El..:J~1'V111"i1l"l'J1~L~'f.l21'l.l~nl"l1..:J 

... ,~ 

1"1':11 ~\UI1!/ l"IiI~ Vi ':I Ll;lil'5""Jl ':I!/llil'U 

l"l'El~Yi'J L[;l'Elfrl'JtJt'l'El'l.l 'VI~1tJti..:J ~'Eln11L1tJ'l.ln1rt'l'El'l.l'YI1..:Jl"l'El~Yi'J L[;l'El1rtl LLUU'VI;1..:J ~..:J'l' 
'lJ 

l"l'J1~t'l1~1r(l".lJ'EI..:Jl"l'El~Yi'JL[;l'Elfl'l.ln11'llrIL~'l.l'El~'Eltl1::t'l~ 't~LLri ;J'Ell"l'J1~ Jl1"tiU..:J n4TrlVln 

LLtJWJ~ n11"tl Jl1"ti Ll"l~'EI'l.l't 'VI'J '1~"'PlULLfl::L~tJ..:J L~'Elcl1tJ'YI'EI (;1L~'EI'VI1U'YIL1tJ'l.l'VI'1'E1'E1..:J..rl"l'J1~f 
., .J 'ttl X I .., A <t' " J' <£II ..'1 dII.,

'l'l.lM~O.l::'Y1LL[;ln[;l1..:Jn'l.l'El'Eln ".lJ'l.l'EltJnUfirr~".ll1[;lLL~::~l"lN~r1..:J".lJ'EI..:JL'l.l'El'VI1 ~Lu1'V1~1tJ l"l'EI 
'lJ 

" "''' l"l'J1~[;l'El..:J'EltI1m1tJ'l.ll 

I I I I ... 

LL~::LYi~L~~l"l'J1~i L~'ElVI"'1::tl1utll..:Jn11L1tJ'l.l'Jl'El..:J[;l'l.l'l~"''l.l~L1tJ'l.l~'l.l't~ ~..:J,r'l.l ~t'l'El'l.l~..:J~1~11(l 

" 'll1l"l'El~Yi 'J L[;l 'EI frl 'J tJt'l 'EI'l.l'ttl'Jl 'Jtl'l'l.ln11t'l 'EI'l.lLt'l1~ 'VI'1'E1t'l 'EI'l.l'YIU'YI'J'l.ln11t'l 'EI'l.ltln ~'l'l.l-n'l.lL1tJ'l.l't~ 
I ... I I 

L~tJVI ~t'l'El'l.l't,.j~1 LtI'l.l~'EI..:J L~tJ L'J~1 'l'l.ln1rt'l'El'l.l~1nU ~ L1tJ'l.lVl[;l1~'t,.j"''l.l 'VI'1'E14'(;1n11t'l'El'l.lLYi~ L~~ 
'lJ 'lJ 

, , 
~ L1tJ'l.l~ 1~1r(l 'll1l"l'EI ~Yi'J L[;l'EI frl 'JtJ t'l'EI 'l.l'ttl'lfl'l.lm 1L1tJ'l.l~'JtJ[;l'l.lL'EI..:J'l'l.lL'J ~1 LLfl::~ m 'l.lVl;..:J ~ L1tJ'l.l 

t'l::(;1'Jn t'l1~11(lL1tJ'l.l'l'l.lL'J~1'l(;1ri't~~~'EI..:Jn1r ~1~11(l~"l::~..:J'l"l~L1tJ'l.l (Motivated) ~"l::L1tJ'l.l 

LLfl::t'l~nt'l'l.l1'l.l'ttlnUn11C1tJ'l.l [;l1~LL'l.l'Jiii(;1'Jl'El..:Jn1rL1tJ'l.lfl'l.ltf"l"u'l.l~L1tJn~1 Learning is FunII 

, , 
.. 04 .. ~~ dI 

'lI..:J'VI~1tJ(l..:J n11L1tJ'l.llLu'l.lLr'El..:J~~n ((l'l.l'El~"ti1, 2541 : 7 - 12 ) 
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m1'\111t11::iV!6111'Vi"1l'el.:J tl 'VI L'i!lU fl'el~-W'J LIJI'el1"ll'J!lf{'elU 

n1~fj Ll"ln:::~~11h:::~'Vlfif11'V'l'Jl'EJ\llJ'Vl ~tJ'WI"l'EJ3-J~'J L(;l'EJf'll'JtJ~'EJ'W
 

= + 

P - M 1 P 
o 

eJfl'Jl'EJ\lI"l:::LL'W'WL'U~tJr.l1nn1~~'EJlJri'EJ'Wn1~L1tJ'W (Pre - test ) 
, 

= eJfl'Jl'EJ\lI"l:::LL'W'WL'U~tJ'"l1nn1~~'EJ1J~ft\ln1~~tJ'W ( Post - test ) 

.. '" P = I"l:::LL'W'WL(;l3-J'Jl'EJ\I'Jl'EJ'Vll1l~'EJlJ 

1"i1'l1'EJ\I~(;lnt'l'J'W~1~'"l1n~(;l~e '"l:::iiI"i1~:::~~1\1 0 - 2 lhI"i1~~1'EJ'EJm.J11~iiI"i13-J1nn~1 
'" Ci'EJ~1 lJ'Vl ~tJ'WI"l'EJ3-J~'J L(;l'EJf'l!'Wl~ Lntu"t13-J1(;l~~1'W 

_..., 4'" ..,.....eII _ ., I 

.:J1U'J~!lV! Ln !I'J"1I'el.:JntltlV!L1!1Ufl'el ~ 'Vi'J LIJI'el1"lf'J!If{'elU 

n1~~nM11'Wu'"l,u'W*t'l\lL~13-J~~tJ'W1,xiil"l'J13-Jil'WLd'EJ~1fj"Jl1~1\1 1 hJ~1'"l:::LiI'W'"l1n 

'EJ1'"l1~6~~'EJ'WLl1ltJ(;lN ~1'EJ'"l1nn1nL~'J\I~11"l'J13-Ji~'JtJ(;l'WL'EJ\I ~\ln1~ii~'EJn1~~tJ'Wn1~~'EJ'W~ 
, '" '" 

°1,h~'W1'"l LY1'EJ'"l:::U1L~'W'EJLil'EJ~1~1\1 1 'I!'W'"l:::'ll'JtJ~\I~11l1"l'J13-J~'W1'"l'll'EJ\I~~tJ'W 1'Wn1~P1'W1"lt)1~1 
I '" "''' '"

1"l'J13-JiL~3-JL~3-JLLfl:::'ll'JtJ1,x~~tJ'WL~11'"l1'W Lil'EJ~1fj"ll1'1!'W~~'W ~\I'I!'W ~\Iiin1~U1L'Vll"lL'WLfltJ3-J1H' 

L~'EJ~l1J.l'W1~'EJn1~~tJ'Wn1~~'EJ'W L~3-J3-J1n;'W 1'Wu'"l,u'WI"l'J13-JL'"llryri1'J~u1'Vl1\1 L'Vl1"lL'WLfltJ vh1,x 

~13-J1 ~t:I~l1l ~'EJ')1'J~1 ~ri'Wl~LL'VllJ'YJn~'W'YJ n LL"'\11'WLfln iin1nJ ~:::~M5Rl1lP1'W~1Jnrtu-;'EJ~1nLfl:::~\I 
'" 0

tfl1'W'JtJl"l'J13-J~:::11l'Jn1'W~1?I1J1:::~1t)'W 'W'EJn'"l1nuLLt\''Ju\liin1~1J~:::~M3""Rl1lPl'W~'EJn1~~mt11~~ 1 

.. 01'EJ'EJnt'lVl'EJ\I(;lfl111l3-J1n3-J1tJ Ll1lm'U'V'l1:::'EJth\l~\I ~'EJ "rl'EJ3-J~'JL(;l'EJf LLfl:::l~iin1~u1rl'EJ3-J~'JLI?I'EJf 

3-J11.jfL~'EJn1~~nM1ri'W'EJtl1\1LL'V'li~fl1tJ (nr3-Jn1~~nM1'W'EJnLN~tJ'W. 2541 : 2) 1"l'EJ3-J~'JL(;l'EJf 

~U13-J11.jf~1'Wn1~~tJ'Wn1~~'EJ'W ( Computer - Based Instruction) ~13-J1~mLu\I'EJ'EJnl~LiI'W 2 

1J~:::Ul'Vl1~qj 1 l~LLri 1"l'EJ3-JfhLI?I'EJf'll'JtJ~'EJ'W (Computer - Assisted Instrution: CAl) LLfl::: 
o 

1"l'EJ3-J~'JLI?I'EJf'll'JtJ4'l1ln1~~tJ'Wn1~~'EJ'W (Computer - Managed Instuction : CM I ) 'i\l'"l:::LLU\I 

(;l13-JftnMtu:::n1~u111J1fl'Wn'"lnr~3-J'lI'EJ\ln1~~tJ'Wn1~~'EJ'W~\I~3-J11l ( n~M~'W~ .2536 : 136 ) 

~1 Lr\l (2547) 1~~r1\1LLfl:::~11J~:::~'Vlfi1l1'V'l lJ'Vl ~tJ'WI"l'EJ3-J~'J LI?I'EJf'll'JtJ~'EJ'W~'EJ\ln111Jn 

1J~m;ilJ 11l'fln~~1'W~'JtJ~'EJ n~3-J 1ff'J'EJtl1\1 LiI'W'I!n~nMrl LLeJ'WnL'Vll"lill"l~(;l~1~nr~3-J ~:::~1J 

'" 1J~:::n1f'1UtJUI?I~fj"ll1on'V'l,r'W~\I ~t:I1U'WL'VlI"lL'WLfltJ~1"ll3-J\ll"lfl fj'VlmL'lI(;l'V'l~:::'W1"l1L~il'fl eJfln1~fj4'tJ.. 
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't"i\nruerl2-J1j;11~1t.l 90/90 LLfl~V1i-:J"'I1nLh.lt.llli''JtJUVlL1tJ'I..lPl'fl2-J~'JLj;1'flfll'JtJ~'fl'l..l Un~mi1~ 
, ., , 

Pl'J12-JiL~2-J~'I..l'flU1-:JilutJ~1~C\!Vl1-:J~Ci~vh~~u 0.01 

~1 L1-:J (2547) 'tlli'~11-:J LLfl~V111.h~~Vlfi1l1V'l UVI L1tJ'I..lPl'fl2-J~'lLj;1'flfll'JtJ~'flt.l c;.'fl-:Jm1'tJn 
., ., 

tJD'illimTnfl-:J-:J1t.l-nt.lVit.l~1'1..l n~2-JIff'l'flU1-:JLU'I..lUn~nM1LLt:J'I..lnLVlPlilPl~j;1~1V1n112-J 1~~1J 
., 

tJ1~mPlilt.l'lr j;111".111~V'li'l..l~-:J ~ tlTU'I..lLVl PlL'I..lLfl ih1".112-J-:JPlfl1Vlt.l1 L"Ilj;1V'l1~'I..lPln V1U'fl t:Jfl m114'tJ 
, ., 

tJ11 n!YJ1tJ 1~~Vlfi1l1V'l"Il'fl-:JUVI L1tJ'I..lPl'fl2-J~'l Lj;1'fl fll'ltJ~'fl'l..l L1'fl-:J m1'tJntJD'illimTnfl-:J-:J1 'I..l-nt.l 

~'I..l~1'1..l'tlli'Lnruerl2-J1j;11~1t.l 90/90 LLfl~V1i-:J"'I1nL1tJt.llli''ltJUVlL1tJt.lPl'fl2-J~'lLj;1'flfll'ltJ~'flt.lUn~nM1 
, ., , 

.. .., 40 <dI I _., 0 IV 4040_ IV 

2-J Pl'J12-J1LV'l2-J"Ilt.l'flt.l1-:J2-J'I..ltJ~1Pl ryVl1-:J~tl j;1Vl1~I1lU 0.01 

~ L".II~ (2547) 'tlli'~11-:J LLfl~V11tJ1~~Vlfi1l1V'l UVl L1tJ'I..lPl'fl2-J~'JLj;1'flfrl'ltJ~'fl'l..l~'fl-:Jn11'tJn 

tJD'illim1VlI1l~'flurj ~ ~Lt.lVl1-:J1 PI'J n112-J n~2-J r;1'J'flU1-:J LU'I..lUn ~nM1 1~~UtJ1~mPlilt.l'lr j;111".111;lV'l 
., 
i'l..l~-:J ~ tl1Ut.lLVl PlL'I..lLflU11".112-J-:J Plfl 1Vl t.I1 L"II j;1V'l1~'I..lPl1L V1U'fl t:J flm114'tJtJ11 n~J'J1tJ1~~Vlfi1l1V'l 

"II'fl-:JUVl L1tJ'I..lPl'fl2-J~'JLj;1'flfrl'ltJ~'flt.l c;.'fl-:J m111mJDu~m1VlI1l~'flut)~~ L'I..lVl1-:J1P1'Jnn2-J MLnruerl 
, ., 

2-J1j;1131'1..l 90/90 LLfl~V1i-:J"'I1nL1tJ'I..llli''ltJUVlL1tJt.lPl'fl2-J~'lLj;1'flfll'ltJ~'flt.lUn~nM1~Pl'J12-JiL~2-J~'I..l 
,, .. .., 0.... lV 

'flt.l1-:J2-Jt.ltJ~1PlryV11-:J~tlj;1Vl1~I1lU 0.01 

iit.ln1 ( 2547) 'tlli'~11-:JLLfl~V11tJ1~~Vlfi1l1V'l UVl L1tJ'I..lPl'fl2-J~'J Lj;1'flfll'ltJ~'fl'l..l~'fl-:J'tJntJ!i'illi 
., 

L'I..l-:J1 'I..l1".111LflVl::1Vlt.l1 n~2-Jr;1'J'flU1-:J LU'I..lUn~nM1 1~~UtJ1~m PliltJUj;111".111;lV'li'l..l~-:J ~tl1U'I..l 

LVlrlL'I..lLflU11".112-J-:J Plfl 1Vl t.I1 L"II j;1V'l1~'I..lPlnVlil'fl t:Jfl m114'tJtJ11n!J~1tJ1::~Vlfi1l1V'l"Il'fl-:JUVl L1tJt.l 

Pl'fl2-J~'JLj;1'flf-rl'JtJ~'flt.l ~'fl-:J 'tJntJD'illiL'I..l-:J1t.l1".111LflVl::1Vlt.l1 'tlli'Lnruerl2-J1j;1131t.l 90/90 LLfl~ 

V1i-:J"'I1 n L1tJ'I..l~i'ltJUVl L1tJ'I..lPl'fl2-J~'l Lj;1'flfll'JtJ~'fl'l..l un~nM1~Pl'l12-JiL~2-J~t.l'flU1-:JilutJ~1~ryVl1-:J~Ci~ 
, 
vh::~u 0.01 

'4C\!fi112-J ( 2547 ) 'tlli'~11-:J LLfl~V11tJ1~~Vlfi1l1V'l UVl L1tJt.lPl'fl2-J~'lLj;1'flfrl'JtJ~'flt.l~'fl-:J 
., 

1JntJD'illil'1..l-:J1t.l-:J1t.l't~ n~2-JIff'J'flu1-:JLUt.lun~nM1 1::~utJ1~mPliltJuj;111".111;lV'li'l..l~-:J ~tl1U'I..l 

LVl PlLt.lLflU11".11 2-J-:J Plfl 1Vl t.I1 L"II j;1V'l1~'I..lPln V1U'fl t:Jflm114'tJtJ11n!J(htJ1~~Vlfi1l1V'l"Il'fl-:JUVI L1tJ'I..l 

Pl'fl2-J~'JLj;1'flfll'ltJ~'flt.l ~'fl-:J'tJntJD'illiLt.l-:J1'1..l-:J1'1..l't~ 'tlli'Lnruerl2-J1j;1131t.l 90/90 LLfl::V1i-:J"'I1n 
, ., , 

L1tJ'I..llli''ltJUVl L1tJt.lPl'fl2-J~'J Lj;1'flfrl'ltJ~'flt.l un~nM1~fl'l12-JiL~2-J~'I..l'flu1-:J~umh~ry V11-:J~ Ci~vh::~u 

.
 
~-:Jlfun'l ( 2547 ) 'tlli'~11-:JLLfl~V11tJ1~~Vlfi1l1V'l UVl L1tJ'I..lPl'fl2-J~'JLj;1'flfll'JtJ~'fl'l..l~'fl-:J 

m111 ntJD'illi-:J1t.lUt.lLPl1-'fl-:Jn ~-:J~[;IL'I..lmi n~2-J r;1'J'flU1-:J LU'I..lUn ~nM1 1::~UtJ 1~m PliltJUj;111".111;lV'l 
., 
i'l..l~-:J ~tl1U'I..lLVlPl L'I..lLflU11".112-J-:JPlfl 1Vlt.l1 L"Ilj;1V'l1~'I..lPlnVlU'fl t:Jftn1114'tJtJ11n!J~1tJ1::~Vlfi1l1V'l 

"II'fl-:JUVl L1tJ'I..lPl'fl2-J~'J Lj;1'flf-rl'JtJ~'fl'l..l L~'fl-:Jm1'tJ ntJDllii-:J1Ut.lLPl1-'fl-:Jrl11l~ j;1L'I..lmi 'tlli'Ln ruerl2-J1 j;11~1'1..l 

0.01 
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..... 0 ., 
,

___.., 

'lJUi11~t1JVl1,aqcll11V11::~1J 0.0 1 
, 

~J.J~'lJfi ( 2547 ) 1~i111'1 LLfl::VI11.h::~Vlfi!l1'V'l 1JVI L1U'lJ~'tIJ.Jfl':l Ll11't1frd':lUi1't1'lJL1't1'1 

m11JmJ!jilli'l1'lJ1J'lJL~i'tl'lri~~l11L'lJ~ n~J.J[;]':l'tlth'lLtI'lJUn~mt1 1::~1J1.h::mf'lilU1r1111ij1l1~'V'l 

i'lJ~'1 i1 mU'lJLVI ~ L'lJLflUnllJ.J'I ~fl ijVlm L'tI111'V'l1::'lJ~nV1U'tI c.Jflm1ij4'U1Jnn!l~11.h::~Vlfi!l1'V'l 

'tI'tI'I1JVI L1U'lJ~'tIJ.Jfl':l Ll11't1 frd':lU fl'tl'lJ ~'tI'Im11JmJ!j1J~'111J'lJL~i'tl'lri~~(;IL'lJ~ 1~ Ln rurvlJ.J11111j1'lJ 

90 / 90 LLfl::V1~'1'"l1nL1U'lJ~':lU1JVlL1U'lJ~'tIJ.Jfl':lLl'1't1f'll':lUfl'tl'lJ Un~mf1ii~':l1J.JlL~J.J~'lJ'tIth'lii 
.., 0.... , .... 
'lJUi11~qjVl1'1i1f:l111V11:;~1J 0.01 

l.h::Li11j (2547) 1~fl11'1LLfl::V111.h::~Vlfi!l1'V'l 1JVIL1U'lJ~'tIJ.Jfl':lLl11't1f'll':lUi1't1'lJ ~tNm1 

f:l'tl~lh::n'tl1J~J.J'ii~~1,r'lJL~'tIL'V'l~'1L~i'tl'lU'lJ~~L"lIflnt'lJ.J[;]':l'tlth'lLtI'lJUn~nM11::~1J1.h:;mf'lilU1rl'11• 
ij1l1~'V'li'lJ~'1 i1mU'lJLVI~L'lJLflUnllJ.J'I~fl ijVlmL'tI111'V'l1::'lJ~nVlU'tI c.Jflm'lij4'm.h1n!l~1 

1.J'l::~Vlfi!l1'V'l'tl'tl'l1JVI L1U'lJ~'tIJ.Jfl':l Ll11't1f'll':lUi1't1'lJ ~'tI'Im'lf:l'tl ~tJ 1::n'tl1J~J.J'ii~~1,r'lJL~'tI L'V'l~'1 L~i'tl'l 

U'lJ~~L"lIfl 1~Lnrusv1J.J1111'lj1'lJ 90 / 90 LLfl::V1~'1'"l1nL1U'lJ~':lU1JVlL1U'lJ~'tIJ.Jfl':lLl11'tlf1l':lUi1't1'lJ 

un~nM1ii~':l1J.JlL~J.J~'lJ'tIth'liiuU~1~qjVl1'1i1ti~~1::~1J 0.01 
... ... 
':lVlmL'tIl11'V'l'l::'lJ~'lLV1'lJ'tI" 
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1um'l'Vl "l~rel'l PI f'lnLtlum 'lii4't.I L;'1'Vl"l~rel'l (Experimental Research)L~relVl11J 'l::~'Vlfi1l1'Vl 

U'Vl LrUUPlrel2-J'Vlr;) Llnrelfrlr;)U~relU~ gqr1'1~U LL~::ii LPI 'l1::\.feJ~i2-J~'Vli'Vl1'1 m 'lLrt.lU V1~'1~1nLrUU~r;)u 
" I I " 

U'Vl LrUUPlrel2-J'Vlr;) Llnrelfrlr;)UgqrelU 1uLilrelVI1L1rel'l "m'lUrVl1N1ULreln~1r" iD'Iijr1U~::L ~u"lm'lii4'u~'1u 

1. 'l::LiJuuiifiri4'u~1-D 

2. n~2-JtJir;)rel£l1'1 

3. LPli'fl'l~rel~1-num'lii4'u 
o _ ~ ~ 

4. m'l"l1Ll.ll.lm'l'Vl "l~rel'l LL~::LnU'lr;)U'lr;)2-J'lIrel~~ 

5. m'liiLPlr1::l.Hfrel2-J~LL~::gqnw~1-num'liiLPlr1::\.f;rrel2-J~ 
~ ~ 

1::Lij!l1J~M~!Im,r 

m'l'ii4'UPlf'lnH'LLUULLeJum'l'ii4'miii'l'Vl "l~rel'l (Experimental Research) L"lU1-DLLUU 
, , 

...... I ... • ... I 0 I ., tV .... 

LLeJl.lm'l'Vl "l~rel'l'Vl2-J nq2-J (;)r;)relU1'1V1U'I nq2-J 'Vl1mr'Vl "lgqrelunrell.l LL~ ::'Vl"lgqrelUVI~'1m'l'Vl"l~rel'l'Vll.l'Vl 

( One - GroupPretest - Posttest Design) iji1JLLUU~'1(;)1r1'1~ 1 

, ... 
gq relU nrell.lL'lUl.l m'l'Vl"l~rel'l 

'" ...
gqrellJVI~'1 L'lUl.l 

T 1 X T2 

Ldrel X ~rel mrLru'U~r;)UlJ'Vl L1UUPlrel2-J'Vlr;) L(;)relnr;)Ugqrell.l 

T 1 ~rel PI::LLUl.lgqrellJr1rell.lLrUU 

T 2 ~rel PI::LL'U'UgqrellJVI~'1Lruulil.lVi 
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1. tl~~"il1m Pl'fl Un~mi1~~~umryry1~1 ~1"l11m~(~m~~'Jltl ~LU~~'fl'W CU 

).J'I-I1i)'VI1I1~1I L'VIPlL'WLflth1"il).J'IPlfl'Y'l~~'WPl~ 
, " " 

2. n~).JI?1'J'flth'lV11fl'Wm~i)(lIPlf'li1 LU'WUn~m~I'1Un~mi1~~~umryry1~1~1"l11 

n1~(~m~~'Jl1J ).J'I-I1i)'VI1I1~lIL'VIPlL'WLfl~~1"il).J'IPlfl'Y'l~~'WPl~~fl'l'VI~LUll'WL111'W1'Wi)"il1m~(~m~ 

~1Un'l1'W 'I-I~'fl Ln'fl '1-11 ~NnUU'VI L111'WPl'fl).J~'JL~'flf-rl'J1I~'fl'W~~11'1~'W 1'Wl1Pl L111'W~ 1 i1m~~n1i1 

2549 L~lI"'1::vhm~~).JI?1'J'flth'l LLUU L"'I1~"N 41'W'J'WUn~n1i1~'1~'fl'l L~'flU1).J1'V1 ~fl'fl'lLLfl::Hf 

U'VI L1l1'WPl'fl).J~'J LI?I'flf-rl'JlI~'fl'W ~'1ilm"'l1~tJ~ ~'fl'WLLfl::~(lI Pl'JU f'J).J 

II .. -. ... I 

1.	 m~M1'1U'VIL'lll'WPl'fl).J'Y'l'J L~'fld"ll'JlI~'fl'W
 

-. ... .... ....... J" -. :"':!it J" -.
 
1.1 m~'JLPln::'I-I'I-Ifln~m'l1m'll1'1-1~'flL'W'fl'l-l1'J"il1m'l(;.m'Y'l'W~1'W'VI1'1~'ln"'l 

n) ~n1i1Ln'fl'l-l1ij"il1~1).J1-1'J;)'fl~'fl'l'l1'Wi)(1I ~1).J'I-I~n~I?I'lmryry11?11 ~1"J11 

n1ri~ m ~'Jltl ~ LU ~~'fl'W~ ).J'I-I1i)'VI1I1~1I L'VI PlL'WLfl~'l1"il).J'I Plfl'Y'l'l::'Wl'l'l 

" , 
"lI) i)LPl'l1::,rt)I?ICltl'l::~'1"'m'l~'fl'W 1'WLutm1i)"il11?11).J1-1'J;)t1L1'fl'l'l1'Wi)(1I ~1'W• 

II ..Jo "".1 -. J"..J ..:Il ..r 
PI'J1).Jl ( Knowledge) 'VI"'I1LU'W L~1I1'1-1~L"ilm"il1ry'Y'l"'l1N1L'W'fl'l-l1'V1"'1::~'fl'W L'W'fl 'I "'I1nL'W'fl '1-11 

LU'W'VI1'1'V1 ~1i~ LL~'JU1WI LLtI'IU'VI ~lI'WLLfl::L;JlI'Wt) l?I'Jtl'l::~'1"'m'l~'fl'W 
... ...J' .:II... .f 1"" ... ... ... 

Pl) 'JLPl'l1::'I-IL'W'fl'l-l1L'Y'lt1Lflt1nL'W'fl'l-l1 'I-IL'I-I).J1::~).Jnu'JI?I'Jtl'l::~'1Pl 

II .... .....-. ........ ...
 " " 
m'lM1'1' ~U'VI L'lll'WPlt1).J'Y'l'J LI?I'fld"ll'JlI~'fl'W ).J"lI'WI?I'fl'W~'1'W 

... J' ... .,11".--., 
n) L~'l1l).JL'W'fl'l-l1U'VIL'l1l'W m).J'I-I'J"lI'flLffi'l'l1'W'J"'I1i 

"lI) U,1t)~'Jtl'l::~'1"'L;'1'Y'l ~~m'l).J LLfl::Ln'fl '1-11 ~1 ).J1-1'J;)'fl ~'fl'l'l1'Wij(1I).J1(~ LLtI'I 

J' .f'I ..." ,
L'W'fl'l-l1'fl'flnLu'W'I-I'J"lI'fl1l'fl1l 1 

"	 , 
PI) U1 LU'fl'l-l1U'VIL111'W).J1..11U'VIL1'fl'l (Scrip) ~'J1I~n1iN::~1U'l'l1l111~'J1I~mi'l 

'I) U~~(hll..11~~L'flL~'fl(~..1rILU'W'~U'VIL1l1'WPl'fl).J~'JLI?I'flf'll'J1I~'fl'Wn111..111?11).J .., 
U'VI L'l'fl'l 
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"'l) ~ti1uv'h~~'i:'el ~'Icfi4'tJ LiI'l.l~4'lil~1'11ll~1 LU'l.lmn111J'Vl L1tJ'l.lI"l'el).JW'J L(;l'elf 
,

I ..... II ... _ ..... 

'll(UJ~'el'l.l~1).JW:l'll'el L1'el'l'l1'l.l'J"'ltJ U1~~'i: 'el~ti1uv'h LL~'J 'ttl ~1 Lu'l.lm'1~ 11'1'i:tl'1LLn'1).JU'Vl L1tJ'l.l 

1"l'el).JW'J L(;l'elf"li'JtJ~'el'l.l 

'tl) U1U'VlL1tJ'l.lf'l'el).JW'JL~'elf'll'JtJ~'el'l.l ~fl11'1L~1"'lL1tJ1J1'elmL~'J'ttnll~L~m'll1CY 

~1'l.l~'el ~1'l.l'J'l.l 2 Vl1'l.l ~1'J"'lfl'elULL~'Jtl1'Utlt'lLLri1'11(;l1).J~1LL'l.l:::U1 

'll) m1'Vllil~'el'lL;fU'VlL1tJ'l.lf'l'el).JW'JL(;l'elfri'JtJfl'el'l.l 

m'1'Vllil~tl'lL~'elP'mf1;r'elUn'Yi1'el'l~1'11'Vl1'1~1'l.lL~'el'l-l1 m1~1 Lil'l.lL1'el'l ZlJ1l1'YiLL~:::1l1'1f1 

~L;f m1L~'el).J'i:tJ'I L~tJ'I 1'J).Jn'lL'J~1~1-n'l.lm1L1tJ'l.lm1fl'el'l.l L~'elU1;r'el2ol~~'t~).J1tlfutlt'lLLri1'11 

nutrnP'n'lf1~hn"lin~).J'Vllil~'el'l 

"lI) u1'ttllll~L~m'll1CY~1'l.lL~'el'l-l1LL~:::~1'l.lm1tJ~(;l~'elm1~'el'l.l tl1:::Lii'l.l 
, 

... .. 11""' ........
 

f'Jn.l1l1'YiU'Vl L1tJ'l.lf'l'el).J'Yi'J L(;l'el'1'll'JtJfl'el'l.l'Vl'Yi oo.l'l.l1 

W"'l1n1A1(;l1).JLnn.l.,rm'1tl'1:::Li:J'l.l~1).J1"l'J1).J~lilLi1'l.l'll'el'l~L~m'll1CY "'l1ntJ~'II'el'lf'i1L'tl~tJ~ 

't~1'U(;l1).J LL'l.l'J'Vl1'1'1l'el'lLUflvl ( Best) ~'1~ (Best, 1983 : 179 - 187 ) 
, 

1"11 L'tlfltJ ~ttlm1tl1:::Li:J'l.l 

4.50 - 5.00 

3.50 - 4.49 

2.50 - 3.49 l-D1~ 

1.50 - 2.49 f'l'J1tl1'Utlt'l 

1.00 - 1.49 l-D1).]'t~ 

nJ) U1U'Vl L1tJ'l.lf'l'el).JW'J L(;l'elfri'JtJ~'el'l.l 

~).J\I'1nrLL~'J 'ttll;Lliu;r'el2ol~"'l1'1"'l1nn~).J'Vllil~'el'l 
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... ­ .-,
UVI L1tJUPl'fl3J~') Lj;] 'fl1"ll ') tJ ~ 'flU 

u1·bJ1-drilJni'i3J~,)'flth-.1• 

" ,- .... .... .... ... - ....
2.1 ')LPl11::mU'fl'lol1m3J'lol,)'lJ'flLffi-.1'11U,)'"ltJ 

2.2 "iLPl11::'Lft)j;]Q1.h::~-.1l"lL'd-.1~~~n113J'lJ'fl\lLd'fl'lol1~\I'lol3J~ 

2.3 An'ft11'i111LL~::L'flm'l11L~mrilJm1t)~ LL~::m11.h~Li3UeJ~m1Ami1L~'fl1-d 
PI .... .... ... .... 
LlJULLU,)'Vl1\1m1~11\1'lJ'fl~'fllJ LL~~L'lJtJU'lJ'fl~'fllJ 

2.4 ~11\1LLlJlJ'Vl~~'fllJL~'flnj;]'fllJ"Jlil~4 ~,)L~'fln 

l.h::~'1l"lL'D'I~ ~ ~ n113J 
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• .,J " ..r 1"".,J "..r. ,2.5 U1LLlJlJ'YI~~'fllJ'YI~11.:J"!IU V1~L"JIm"JI1'1l~1ULU'ilV11"'l1U'lU 2 'YI1U m'l"'l 

~'fllJLLfl::U1lJUl.:JLLnt"!l L~'fll,n~;r'fl~'fllJ~i:l1"l'l1a.JL~tJ.:J(;lN(;l1a.JL~'flV11 LLfl::~hu~u 1 ~i:ll:lfl LPl'flm1 

'ii4'tJ 

2.6 \~l1LLlJlJ'YI ~~'fllJ~1~U1lJUl.:J LLnt"!I LL~'l 1u'YI ~fl'fl.:J (Tryout )nuwn ~ mi11::~lJ 

tl1'1!n.J1(;l1 ~1"!11m14'~m1-k'l1u ~L1:l~~'flU rn a.JV11'ii'YIm~m'YIl"ltutfltl11"J1a.J.:Jl"lflVl1::UM 

lUl111"lL1tJu~ 1 um1~mi1 2549 41U'lU~.:J~'fl.:J ~.:Jri1~.:JL1tJu'ii"JI1V11'flL~'ilV11(;lNnlJUYIL1tJU 
, " , 

l"l'fla.J~'lL(;l'flfJl'ltJ~'fluVI~11.:J~U LVl'fl'iiLI"l11::,rV11fi11"l'l1a.Jmn41tJ (Level of Difficult) 

" 
LLfl::fiTel1U1"'l41LLUn (Discrimination Power) t~tJn'flLnrn'rl~"'l11rn1~.:Jil ltX;r'fl~'fllJilfi1 

" " 
1"l'l1a.Jmn41tJ ( P) 'fl~1::V1~1.:J 0.2 - 0.8 LLfl::ilfi1~1U1"'l41LLUn (D) (;].:JLLLPl 0.20 ~u1u 

" , ,
.... .... loA. .... I ........
 

LLfl::m1V11 ~rnIl1Vl"!l'fl.:J LLlJlJ'YI ~~'fllJ'YI.:J'UlJlJ ~'l"'ltJV111"l11"l'l1a.J L"JI'fla.JU"!I'fl.:J LLlJlJ'YI ~~'fllJ 

( Reliability) t~tJl-n~(;l1 ~L~'flf l"J11fiu (Kuder Richardson Formular 20 ) ( ~'lU 

LLfl::€.:Jf'1rn1 ,2538: 198) Ld'fl1~f'i11"l'l1a.JL~'fl~ULL~'l 'll1a.J1~1LUUm1L~'fln;r'fl~'fllJ~~1U 
I I "I I I I 

Lnrn'rl~.:Jn~1'l LLfl ::U1a.J1V11 fi11"l'l1a.J L;'fl1J'U'elnI"l1.:J Ln'fl1~fi11"l'l1a.J L;'fl1J'uma.JVl ~'fl.:Jm1LL~'l 

" ~.:J'll1;r'fl~'fllJ,~il1uHnlJnqa.J(;]'l'flth.:J t~mLti.:J;r'fl~'fllJ'fl'flnLtlu 2,~ , ~ LL1nl-nLtlU 

, " 
LLlJlJ'YI ~~'fllJ ri'flUL1tJULLfl::, ~VI~'fl.:J LtlULLlJlJ'YI ~~'fllJV1~.:J L1tJU t~tJ 1"l1'fllJ 1"l~a.J LU'flV111'(;l'JU1::~.:J~ 
" 'I I " 

Y1.:JV1a.J ~ LL~ 'l'll1 LLlJlJ'YI ~~'fllJ' ~VI~'fl.:Ja.J1V11fi11"l'l1a.J L;i'fl1J'u'elnl"l 1.:J 

o _ c:a: II 

n11(;l1L1.11.1n11't'1(;lail.:l LLa:: Lm.J1'J1.J1'J~"lIiI~a.. 
"" I " 

m1'Y1~fl'il.:J1"l1.:Jilr{i4'tJri1V1u~m1'Y1~fl'fl.:J lU1l11"lL1tJUYI 1 t1m1~mi1 2549 ~.:Jil 

1. m1L(;l1tJa.J~mu~ HtX'il.:JU~~m1~'flU"!I'fl.:J~1"!11m14'~m1-k'l1u .ft'u 9 'il1f'111 

'fl11~1nr 40 tI a.JV11'ii'YIm~m'YIl"l tUtfl~11"J1a.J.:Jl"lflVl1::UI"l1 

2. LL"'lnLLlJlJ'YI~~'fllJltXnqa.J(;]'l'flth.:JvhLLlJlJ'YI~~'fllJri'ilUL1tJU 

3. Vhm1~'flU~'ltJlJ'YIL1tJUI"l'fla.J~'lL(;l'flf,j'ltJ~'flU c;.'fl.:J "m11BV11N1UL'iln~11" t~tJ 

il'il1"'l116~~'flU 1 YI1U ~'fl ~~vh'ii4'mtlu~~'flU 

4. LL"'lnLLlJlJ'YI ~~'fllJ L~a.J ltXn~a.J(;]'l'flth.:JVi1 LLlJlJ'YI~~'fllJV1~.:J L1tJU ~'ltJlJ'YI L1tJU• 
_ ... I ...., _ 0'" "_ 

l"l'fla.JVl'lL(;l'il1"J1'ltJ~'flU L1'fl.:J" m11J1V11N1UL'fln~11" 'YI1'flnM.:J 

5. 'll1l:lfl~1~"'l1nm1Vi1LLlJlJ'YI~~'fllJri'flUL1tJU LLfl::LLlJlJ'YI~~'fllJV1~.:JL1tJU "!I'fl.:Jnqa.J 

(;]'l'flth.:J1mLM1::,rV11l:l flia.J ~'YIif'YI1.:Jm1L1tJu LLfl::'ll1l:lfl~1~"'l1n mni1 LLlJlJ'YI ~~'fllJri'ilUL1tJU 

LLfl:: LLlJlJ'YI ~~'fllJV1~.:J L1tJU 1mLI"l11::,rV11U 1::~'YIfiIl1Vl"!l'fl.:JlJ'YI L1tJUI"l'fla.J~'l L(;l'flfJl'ltJ~'ilU 
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-------------------------------------------------, 
.. _---------­ .... 

Q.... .0:lIl .. .. 

Lr£Jt.!~'J£J1JVIL1£.Jt.!Pl'fl ),J'Vi'J Ll'l'fl r 

'll'J£.J~'flt.! 

...... 
VI ~~'fl1J'VIfl..:l L1£.Jt.! 

• 
I 
I 
I 
I 
I 
I 

--------------------- 1 

~----, 

--------------,
I 
I 
I 
I 
I 

t 

'ij LPln::~'VI1tlr::~Vlfi1l1'Vi1JVI Lr£.Jt.! 

Pl'fl),J~'J Ll'l'flf'll'J£.J~'flt.! 

I•


..l 
tl1ViVl 3 
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........ """ !M .... d'IlI

~C191\11 L"iI LUn1"l'JLPl"l1::"''1IiI~'il... 

" " n11'ii4'L1l"lf'lilrfj4'L1'lWi LI"l11::\.f;r'El~fl ~~L1n11~1'W'H1J"'1 ~1",11'1~ii~ lUn11'ii L1"l11::\.f 

LLtJtJ"'~~'EltJ n11~1U'H1J~11"l'l1~LI1n~1L1 (Difficulty Power) ~11"l'l13-JL~'El,rU (Reliability) 

~ ii~ ~l;nUn11'ii LI"l11::\.fLLtJtJ." ~~'EltJ 

1.1 "'1~11"l'l13-JLI1n~1L1 (Difficulty Power) 

(Discrimination Power) "JJ'El'lLLtJtJ"'~~'EltJ 

P = R 

N
 
,
 

Ljjfl P ~'fI Pi1Pl,)1).JtJ1n~1tJ 
.. 0 <do",.., " R 1"l'El ~1U'lUI"lU"''''1"JJ'ElUU~n 

.. 0 <CIII, 0 II "".., .., 

N 1"l'El ~1U'lUI"lU"''''1"JJ'ElUU''''1'''3-J~ 

!91"l"'1Phei1U1~41LLUn'1lil.:liil~i1\J (t\''lULLfl::~'1l"lnJ1. 2538 : 211 ) 

D = Ru-R L 

Nt 2 

.. I 0 0 

D 1"l'El 1"l1'El1U1~~1LLun 

, " 
R u ~'El 41U'lUUnLTLluVi":h;r'Eluu~nlun~~Ln'l 

, " 
R L iii'El 41u'luunLTLluVly'h;r'EluuQnlun~~'ei'ElU 

N iii'El 41U'lUUn LTLiulun~~Ln'l LLfl::n~3-J'ei'Elu 

~~L1Vl~11nJ1 L~'Eln;r'El~'EltJ~ij~1'fi1u1~41 LLun ~'1 LL(;] 0.20 ~u'ltJ 
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1.2 \ot11"i11"l,)1).,lL~'el~'I..l (Reliability) '1I'el":)LL1J1J'VI~t'l'el1J 

~~'i\ll1pj11i1'11~L~'EI~U"'EI.:JLL'l.J'l.J'VIc;'I~'EI'l.J 'i:~tJl.jf~j;J1 KR .20 ( Kuder 

Richardson Formula 20 ) (~,)'I..lLLfl::'ti''':)1"ln.l1, 2538 : 198 ) 

L pqr II = n ]N - 1 

, 
.. 0 II .. dI .., 

N I"l'el tiil1'1..l,)'I..l'1l'el'1l'el":)LI"l1'el..:)).,lm~ 

p ~'el ~~~,)'I..l'1l'el":)~~11~u.jf'el\otn..:)1 JU~'el~~~,)'I..l'1l'el":)I"lU~1~n 
" 

rl1JI"lU ~..:)~).,l~ 

q ~'el ~~~,)u'1I'el":)~~~1ij~lu.jf'el\otn..:) 1 \ot'1'el ~'el 1 - P 

2 .. .1.1..1 .. :;. ...
S t I"l'el I"l::LLU'I..lI"l')1).,lLLu1u1,)U'1I'el..:)LI"l1'el..:)).,l'el'VI":)'i1U1J 

.... .... II .... 

1.3 \1111i11L'il~!IL~"IiI&U~ (fl')ULLfl::'el":)1"ln.l1, 2538 : 73 ) 

x = LX 
N 

..I .. 
L).,l'el X I"l'el 1"i1L'i1~tJ'ti'j;J11~,)U'1I'el":)I"l::LL'I..lU 

I"l'el ~fl1')).,l'1l'el":)I"l:: LLUU~":)\Ot).,l ~LX .. " 

.. 
o " "N I"l'el tiil1U,)U~ L'1I1t'l'ellJ 
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Hambeton (ri'l'J~. 2536 : 185 - 186 ) 

a.v. = 1=1 

N 

a.v. ~tl ~'J1~L~tJ'I(;JN1111~tj(;Jntl~::~'I~• 
.. 0 

, 
II CII 

n ~tl ~1'l..l'J'l..l~L"iltJ'J"il1'lJ 

X	 ~tl ~'J1~(;JN(;J1~tJ(;JQtl~::t'l'l~ ~~1LtI'l..l + 1 ,0 LL~:: -1 
I I	 ...... 

LVltJYl~1nU1 L~tlniftlt'ltllJVl~~1~'J1~LVltJ'I(;J N'lItl'ltJ(;Jntl'1::~'1~Iff'l LLl'1 0.50 ~'l..l11J• 

3.	 n1~V1 V1t'ltlU ~'J 1~ LL(;Jn l'11'I'll tl 'I ~:: LL'l..l'l..lritl'l..lL1tJ'l..lLL~::~::LL'l..l'l..l,.,i'lL1tJ'l..l 

tllJl'i~1 ph LLI;1n IJh:l fit LL'U'Url'el'UL;!I'ULL'itt fltLL'U'U~~.:I Ll!l'U (fl'J'l..lLL~::... 
'tl'lPln.l1 12538: 104 ) 

LD
 

2 
= JN L D - (L D ) 2 

N -1 

D ~tl Pl'J1~LL(;Jn l'11'I'll tl 'I Pl::LL'l..l'l..lLLl'1~::~ 
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~ il~ m"ll''LI n1'l'l)mJ'l~i'VJfi 1l1~"1I'il.:J\J'VJ L~!1 'lei f1'ilJJ ~'J LlJI'il,"ll'J!I~'il'LI L~tJ li~ 111 ~ 

( L~1'JriltJ, 2528: 284 ) 

= M 1 + M, 

P - M 1 P 
, 

~fl"t1'1P1~LL'LIUL'Yl~tJ"'l1nn11flt11Jri'el'Un1~L1tJU (Pre - tese ) 
, 

= ~fl"t1'1P1~LL'LIUL'Yl~tJ"'l1nn1~~t11J'\.1~'1n1~L1tJ'LI ( Post - test ) 

P 

l"i1"t1'1~11I11~'J'LI~1~"'l1n~11I~;1 "'l~nl"i1~~'\.1~1'1 0 - 2 tl1l"i1~'\.11t1t1m.J11~nl"i1 

"J1nn~1 1 nt1~1 1J'V1L1tJ'LIPlt1~Vl'JLl1It1fi!'LI1~Lnruey]~1111~31'Ll 
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"" ,
l'(;lmJ 1:::~'I f'l'1l'el'l n11i)4'tJ fIIf'lil L~'el~11'1 LL~ :::"'11.h:::~V1 flIl1'Vi1JV1 LltJufII'el2J~':l L(;l'eliil':ltJ~'elu• 

~'el'l n111J'1"'1N1UL'eln~11 ~1",f1Jun~m~11:::~1Jllh1Jqj1(;l1 ~1'111n114'~n11~':l'lU fIIC1.l::: 

1J'1"'11~1iitil 2,1",1i)V1tJ1flm V1 flitUt ~th1"l12J'I1'l~'Vi1:::UfII1 LL~:::i) LfII11:::trtJ~ i2J ~V1iV11'1n11LTtJU 
" 

"'fl'ltil1n LTtJU~f':ltJ1JV1 LTtJ UI'l'el2,I~':l L(;l'eliil':ltJ~'elU t~mti4'tJ'lWi LI'l11:::tr;r'el3J~ ~'Iil 
, 

A r ... .. <Q"', "'"I a
1. n11':l LI'l11:::"''''11'l11'l':l12J fII~L"'U'1I'el'l1JV1 L1tJUI'l'el2J'Vi':l L(;l'el1'll':ltJ~'elUtil1n~ L"lItJ':l"ll1qj 

2. n11i) LI'l11:::tr",1U 1:::~V1flll1'Vi'1l'el'l1JVI L1tJUfII'el2J~':l L(;l'eliil':ltJ~'elU 

3. n11i) Ll'ln:::trtJ ~i2J~V1iV11'1n11LTtJU",fl'ltil1n L1tJU~htJ1JV1L1tJUI'l'el2,I~':lL(;l'eliil':ltJ~'elU 

... ".,
~tm,'1'J LA '11:: 'VI 'JI 'il\!fl 

n11i)Lfil11:::tr",1U1:::~V1flIl1'Vi1JV1LltJUfil'el2J~':l L(;l'el iil ':l tJ ~ 'elU ~'el'l n111J'1",1 I'llUL'el n~ 11 

" u11n!JtJt'l~'Iil 
<Q ... I .. a ... A"'I .... -1 

1 n11':l Lfil11:::",,,,1 fil1 fil':l12J fil ~L "'U'1I'el'l1JV1 L1tJUfII'el2J'Vi':l L(;l'el1"l1':ltJ~'elUtil1n ~ L"lItJ':l"ll1qj 

,...... 
x~L"lItJ':l"ll1t1J 

" X 
~1ULU'el",1 2 4.3 

~hUn11tJ~(;l~'eln11~'elU 2 4.2 

... , 
til1n 1n111'1~ 2 LL~~'Il~L~'lJ':i11JV1 L1tJUfil'el2J~':l L(;l'eliil':ltJ~'elU~ «'i4'tJ~11'1~U 2Jfil1 

I "I I 

fil':l12J~~L~U'1I'el'l~L;1tJ':l"ll1'lJV11'1;{1ULU'el"'1'el~vh:::~1J 4.3 LLt'l:::f'hfll':l12J~~L~U'1I'el'l~L;ltJ':l"ll1C1J 

V11'1 ;{1Un11tJ~In~'el'el~~1:::~1J 4.2 ~lU'l;{~1 ~ L~tJ':l"ll1C1Jijfll':l12J~~L~U~11JV1L1tJU 
I I I" 

fil'el2J~':l L(;l'eliil':ltJ~'elU L1'el'l n111Jnu~1J1in111; LfII1'el'l1;~1'l!n'l1U VI «'i4'tJ~11'1~U'el~1 ULnCl.lm 

~'IV11'1;{1UL~'el"'1 LL~ :::V11'1 ;{1Un11tJ~ 1n~'eln11~'elU 
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2. n11\.nth'::aVlfif11VUJVl L1U'L.lf'l'fl~Vl'l L[;l'flfD'lUfl'fl'L.l 

flii~~lfl.'L.ln11l'11.h::aVlfif11'v'l1l'fl.nJVl L1tl'L.lf'l'fl~Vl'l L[;l'flfD'ltlfl'fl'L.l t~1tJl-if~ [;l1 (Lfl1'l ri16 . 

2528: 284) 

= M 1 + M 1 

P - M1 P 

, 
= CJ~1I'fl-1f'l::LL'L.l'L.lL'U~UtOj1nn11fl'fllJl'~·m11L1U'L.l ( Post - test ) 

P = f'l::LL'L.l'L.lL~~lI'fl-1;r'flVl~fl'fllJ 

1"i111'fl-1'ei'[;l11~'l'L.l~1~tOj1n~[;l1ii tOj::iJI"i11::l'~1-1 0 - 2 t'i11"i1~\ol1'fl'fln~1MiJI"i1~1n .. 
n~1 ii'fl~1 lJVlL1tl'L.lf'l'fl~Vl'lL[;l'flf,r'L.ll~Lncu.,r~1[;l131'L.l 

LLVl'L.l1"i1	 M 1 9.11
 

M2 = 23.83
 

P = 30
 

= 23.83 - 9.11 + 23.83 - 9.11 

30 - 9.11 30 

= 0.705 + 0.490 

= 1.195 

1"i1~1~ = 1.195 ~-1,r'L.llJVlL1tl'L.lf'l'fl~Vl'lL[;l'flf-rl'ltlfl'fl'L.l ~'fl-1 n11lJll'1N1'L.lL'flnfl11 
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3. n11'ii LFl11:::'lf~flia.J~V1t'Vn:m11LTtJUVItt'l~1n LTtJUr;)'JtJUVl LTtJUFI'fla.J~'J Lrn'flf'Jl'JtJ~'flU 

n11'ii LFl11:::'lf~ flia.J ~V1tVl1'1n11L1tJU 1:::V1~1'1rl'flULTtJULLfl:::V1tt'lLTtJUr;)'JtJUVl L1tJU 

FI'fla.J~'J Lrn'flfJl'JtJ~'flU L(;ltJ1oD~Ci~1 Un11'ii LFl11:::'lfn11V1 (;l~'flU FI'J1 a.J LLrnn r;J1'1'i1'fl'l f'l::: LLUUrl'flUL1tJU 

LLfl:::V1tt'lL1tJU (t - test: One - Group Pretest - Posttest - Posttest ) tl11n!l~fl~'1~ 

L 0 = 265 ,L 0 2 = 3963 , N = 18 FlU 

LO 

= IN L 0 
2 

- (L 0 ) 2 

N -1 
, 

Lij'fl 0 Pl'fl FI'J1a.JLLrnnr;J1'1'l1'fl'lFl:::LLUULLr;Jfl:::~ 

N Pl'fl 41U'JU (FlU) 

LLVlUFl1 265 

= J(18 x 3963) - ( 265 ) 2 

18 - 1 

= 265 

8.08 

= 32.80 

~1nrn111'1 t ~'1iJ df = 30 1:::~Uf'l'J1a.JL~'fl,rU 0.05 iJFl1 2.042 ~'1Ci'fl~~ILtlU'(;l 
'" 

V1ttn LLr;JFl1 t 
,

V1~1u'J(Ulr;) = 32.80 ~'1n~1'(;lVlttn LLtlfl~1~fln1m(;l~'flU 2 Fl1'1LLrnnr;J1'1rlU 

L~'fllr;) 95 % trUPl'fl n11L1tJUr;)'JtJUVlL1tJUFI'fla.J~'JLrn'flfJl'JtJ~'flU ~'fl'l n11u1V11N1UL'fln~11 

~L1tJuiJFI'J1a.J1L~a.J~'U~1'1L~'fllr;) 95 % 
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.... ~ "' 
"''3'tIt:.I~n1'3'':ILFI'3'1~'lJI'IJ'£I~~

• u 
.col I _ a ".J "J' ...1 Go' 

1. UVl L1t1'Wf'l'el~~'J L(;I'elfJl'JtI'l'1'el'W ~ f'l1 f'l'J1~f'l{;) Lt-I'W91n ~ L"lItI'J"lI1 ry {;)1'WL'W'elt-l1'el'JVl1~{;)U 

4.3 LLfl~~11'Wn11&J~(;l~'eln11'l'1'el'W'el~~1~C;)U 4.2 ~'el~1'el~1'W1~C;)U~ 

2. lh~~Vlfi1l1'Vl"il'el-:JUVlL1t1'Wf'l'el~~'JL(;I'elf'll'JtI'l'1'el'W ~'el-:J n11U1t-11N1'WL'eln'l'111 'l~ 

LmU"v1~1(;11~1'W 90 / 90 

3. t-I~-:J91n L1t1'W~'JtlUVlL1t1'Wf'l'el~~'JL(;I'elfJl'JtI~'el'W 
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" " 0 

nTl';j4't1 fll1'1U .iJ'ilJIQtJ1:::~'1f'1LYl'fl~11'1LLfl :::'\.ntJ1:::~'Vltill1'Vn.J'Vl L1t1'WPl'flaJYi'l LlJI'flfJl'ltl~'fl'W 

~'fl'l m1lJl'\..11N1'WL'flnt\11 ~1'\..1f1.J'Irn~n'l111:::~lJ1.flClJClJ1lJ1'1 t\1't11m14'tnm1~'l1tJ fllCW::: 

lJl'\..111~1n"i aJ'\..11i)'Vltl1trtIL'VlPlL'WLfl!:h1':1laJ'Ifllfl~1:::'Wfll1 LLfl:::i)Lfll11:::\f~fliaJ~'Vlf'Vl1'1m1L1t1'W 

'\..1tr'l"i1n L1t1'W~'ltl1.J'Vl L1t1'WPl'flaJYi'l LlJI'flf'll'ltl~'fl'W n~ aJ~'l'flth'l~leiil 'Wm1i)4't1 LtI'WUn~ n'l111:::~lJ 

mCYCY1lJ1'1 t\1't11m14'tnm1~'l1tJ 41'W'l'W 18 fll'W Lflli'fl'lij'fl~lfl'Wm1L1ilJ4i'a~fll'Wm1';j4't1 

~'alJ'VlL1t1'WPl'flaJYi'lLlJI'flfJl'ltlt\'a'W ~'1 mrul'\..11N1'WL'fln~11 LLfl:::LLlJlJ'Vltnt\'alJ'itn~fliaJ~'Vlf 

" 0

m1~ 11'IlJ 'Vl L1t1'WPl'fl aJYi'l LlJI'fl f'll 'ltl ~'fl'W1'Wm1';j4't1U G'aJ ~'W"i1 n ~n'l11 '\..1trn~ lJInLfl :::4i'a~ fl 
I .....J' 0 ...... 1...., " .­

lJI1'1 1 m1'lLPl11:::'\..1L'W'fl'\..11 m1n1'\..1'W(;)'llJlQu1:::~'1fll n11t\11'1LLlJlJ'Vltnt\'fllJ n11t\11'1lJVIL1t1'W 

fll'flaJYi'lLlJI'afJl'ltl~'fl'W LL1J'I'fl'flmtl'W 6 lJ'VlL1t1'W LtntILrilJu'W~n1.rl'WLL~'W;l~1'flaJ41'W'l'W 2 LL~'W 

~'1~'fl1tJe 

n11i) LPl11:::\f'\..11tJ1:::~'Vlti1l1~lJ'Vl HLncwey]n11'\..11f'hL1t1'Wfll'fl2-JYi'l LlJI'flfJl'ltlt\'fl'W~~11'1~'W 

tJ1:::~'Vlti1l1~ 90 1 90 L1t1'WPl'flaJYi'lLlJI(ilfm1iiLPl11:::\f~fliaJ~'Vlf'tl'fl'ln~aJ~'l'fltl1'1~L1t1'W~'ltllJ'Vl

eJ!'ltlt\'fl'W Lrl'flv11 LLlJlJ'Vl tnt\'fllJri'fl'W~t1'W LLfl :::'\..1tr'l ~t1'W~'ltILLlJlJ'Vl tn~'fllJ ~'ltl ~fliaJ~'Vlf ~ ~4'Ut\11'1 

~'W LLfl :::~1'Wn11ii Lfll11:::\f4i'flt\'fllJ LLt\''l Ltnul-n-~ n~l 'Wmfi Lfll11:::\fn11'Vltn~'fllJPl'l1aJ LLlJIn ~1'1't1'a'l 

fll:::LL'W'Wri'fl'W~t1'WLLfl:::'\..1tr'lL1t1'W (Hest: One - Group Pretest - Posttest ) 

~lJIaU'~~~A~~~~1U~~S• o 0 

1. LV1'f)~11~lJV1L1tJUfl'f)~~,)L~tvf ,j"l£J~'f)U L1'f)~ n11lJfl,,11~1UL'f)n~11 

.. .. ~.o=-.. .J " J' 
2. L~'fl'\..11tJ1:::~'Vl fi1l1Yi'tl'fl'llJ'Vl L1t1'WPl'flaJ~'l LlJI'fl1'll'ltl~'fl'W'Vlt\ 11'1't1'W 

3. L~'fli) LPl11:::\f~fliaJ~'Vlf'Vl1'1n11L1t1'W'\..1tr'l"i1n ~t1'W~'lUlJ'Vl ~t1'Wfll'flaJYi'l LlJI'fl fJl'ltl~'fl'W 

2. '\..1tr'l"i1n L1t1'W~'ltllJ'Vl L1t1'Wfll'flaJYi'1 LlJI'flfJl'ltlMl'W~t\11'1~'W un~ n'l11iJPl'l1 aJi 
.:. J' II _ 

L~2-JaJ1n'tl'Wm1n'fl'WL1t1'W 

90/90 
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'If'itl eJt~ n1'i~.q!l• 
n1 fi4'lI ~'el,.:m11~h.:JLLfl:::'l-l11..h:::~'VIfi1l1'V'lUVlL1l1'L.lI"l'el~~r;)Lj;J'elfnr;)lI~'el'L.l c;.'el-.:J n11 

., 
tJl'l-l1N1'L.lL'eln~11 tJ11n!l~flr;l-.:Ji1 

., .. ... t 

1. tJ'VI L111'L.l1"l'el~'V'lr;) Lj;J'el'Mlr;)lI~'el'L.l 

, ." 
... I .. CS "'.-.I "'.... 1 GIl cv 
~1"l11"lr;)1~l"ll1lL'l-l'L.l"l1n~ L"lIm"ll1'\J11I1'L.lL'L.l'el'l-l1'el'J'VI1:::l1ItJ 

4.3 LLfl~~h'L.ln11~flj;J~'eln11~'el'L.l'el~~1:::r;ltJ 4.2 ii'el~1'el~1'L.l1:::r;ltJ~ 

2. tJ1:::~'VIfi1l1'V'l"JI'el-.:JtJ'VIL111'L.l1"l'el~~r;)Lj;J'elfrlr;)1I~'el'L.l ~'el-.:J n11tJl'l-l1N1'L.lL'eln~11 L~ 

Lnru"F1~1j;J1.l1'L.l 90 / 90 

3. 'l-l~-.:J"l1n L1l1'L.l~r;)lItJ'VI L111'L.l1"l'el~~r;) Lj;J'elfrlr;)lI~'el'L.l 
.... a.... ....-.,J .... 
'L.l1l~1I"ltlJ'VI1-.:J~C1j;J'VI1:::l1ItJ 0.05 

'£liltl'i1!1 e.l~ 

" " .J
n11'i4'1II"lf-.:Ji1LtI'L.ln11~11-.:J LLfl::'l-l1tJ1:::~'VIfi1l1'V'ltJ'VI L111'L.l1"l'el~~r;) Lj;J'el frlr;)lI~'el'L.l Lffi-.:J n11 

tJl'l-l1N1'L.lL'eln~11 ~1'l-lftJun~mt11::r;ltJmtlJtlJ1j;J1 ~1"J11n114' l1In1n~'r;) ltJ I"lru::tJl'l-l11~1ii"l 

~'l-l1'i'VI1l1~1IL'VI1"l ~'L.l~fl~11"l1~-.:J I"lfl'V'l1::'L.l1"l1 tJ11n!l~1iltJ1:::~'VIfi1l1'V'l"JI'el-.:JtJ'VI L111'L.l1"l'el~~r;) Lj;J'elfrlr;)EJ 

~'el'L.ll~Lnru"F1~1j;J1.l1'L.l 90 / 90 

, , , 
, .oj

LiJ'el~"l11ru1FhL'i1~1I"J1'el-.:JLLtJtJ'VI11I~'eltJri'el'L.lL1EJ'L.l ilF11LVhntJ 9.11 1"l1 L'i1fl EJ"JI'el-.:J LLtJtJ 
, 

'VIl1I~'eltJ'l-l~-.:J L1EJ'L.lil F11 Lvh ntJ 23.83 F111"l:::LL'L.l'L.lL'i1~EJ"JI'el-.:J LLtJ tJ'VIl1I~'eltJ'l-l~-.:J L1l1'L.lil F11~-.:Jn~1 
I I I " 

F111"l:: LL'L.l'L.lL'i1~lI"J1'el-.:J LLtJ tJ'VIl1I~'eltJri'el'L.lL1l1'L.l ;-.:J 04'mr'L.ll"l~1~1"l1n~rl L'l-l"J r;l-.:Jil 

1. Un~n1f1~04'lIHLtI'L.ln~~lJi'r;)'flth-.:J ~'el Un~n1f11:::r;ltJmtlJtlJ1j;J1 ~1'J11n114'11In11 

ir;)LtJ I"lru:::tJl'l-l11~1ii"l ~'l-l1'i'VI1l1~EJL'VI1"l ~'L.l~fl~11"l1~-.:Jl"lfl'V'l1~'L.l1"l1 ~-.:Jri1~-.:JL1EJ'L.l'el~1'L.l1l11"lL1EJ'L.l 

~ 1 Un11~n1f1 2549 n11'V1l11fl'el-.:Jn1Jn~~lJi'r;)'flth-.:J04'tM'n11'V1l11fl'el-.:JLLtJtJ'WtJ'elnl~un~n1f1 

}fi r;)-.:JWW1~1 LtI'L.l~ r;)'L.l'l-ln-.:J"JI'el-.:J n11'i4'EJ LL(;jtJ'elnntJun~ n1f1~1LtI'L.ln11 L1EJ'L.l n11~'el'L.lj;J1 ~tJ n ~ 
., 

LLfl~Vi1n11'V1111~'eltJntJun~n1f1"'-.:J~'el-.:J~11I11hji:ln11EJnL~'L.l 

2. "l1nn11~'eltJm~un~n1f1~LtI'L.ln~~lJi'r;)'elth-.:J~1 "Ll"ltitJntJ!lmin1wl'l-l1N1'L.lL'eln~11 

~1ri'el'L.l'l-l1'el12J" ~1j;J'eltJ~1~ftJ 50 % "JI'el-.:Jun~n1f112JLI"l1l'tlntJ!lmin11tJl'l-l1N1'L.lL'eln~11 

Lrl'el-.:J"l1m~'el'l-l1'l-l~n~j;J1'i"ll1~L111'L.l LtI'L.l'i"ll1'V1~1f!i 12Ji:ln111JntJllmin11tJl'l-l1N1'L.lL'eln~11 n11 
., , 

'VIl1Ifl'el-.:J"l~'VIl1Ifl'el-.:JntJn~~lJi'r;)'elth-.:J"'-.:J~'el-.:J LLj;Jn11'iLI"l11~'L,Hf'el~fll'L.ln11'i4'EJ"l~1;rn~~lJi'r;)'elth-.:JVll2Jil 
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3. fl'e'lt.l'Vl ~~'e'lU ~4'tJ'"I:::1J'e'l nnul!n~ n1i1~..:J LtJt.ln~~ 1?1'J'e'lth..:J~1 
, ~
 

... _t.-..cv I"'''' cv 0 IV CV lV I ... tJ ...
 

m1L1tJt.l'Vl ~'J'"ItJ~'e'lt.l'e'l~ F1'e'l 'J'lI1 m1'"1 ~m1~1t.ln..:J1t.l ~..:Jt.lt.l m1'Vl ~~'e'lUn'e'lt.lt1t1t.l~'JtllJ'Vl t1t1t.l 

F1'e'l~~'J t~'e'lf~ ~4'tJ~11..:J~t.l f11 L'Yl~tJ'JJ'e'l..:JFI:::LLt.lt.l~..:J~1 L~11:::l!n~n1i1 hJs:JPI'J1~~t.lS1t.llt.lL~'e'l~1 

~ L1tJt.l,rt.l~1 fl'e'lt.l LLfl:::Lrl'e'l ~4'tJ~..:J Lilt.lt11'"111U~~'e'lt.lU1:::~1'i'llr,lt.lL~'e'l~1U'Vl L1t1t.lFl'e'l~~'J L~'e'lf "1 

~..:Jmh'J 1~l!n~n1i1~U'VlL1tJt.lPl'e'l~~'JL~'e'lf"1 Lrl'e'll!n~n1i1~U'VlL1tJt.lL~~'"I~..:Jl~v11LLUlJ'Vl~~'e'lU 

L~~~ n F1f..:J'Vlt.lVl ~..:J'JJn.l:::~l!n ~n1i1 ~U'Vl L1tJt.lPl'e'l~~'J L~'e'lf "1 i..:J Ln ~~1l!n~ n1i1s:JFI'J1~ ~..:Jl'"l L1tJt.l 
~ 

1110 ...... .., 

~1n L~11:::'Vl11U'J1'"1:::~'e'l..:J'Vl1LLUU'Vl~~'e'lUL~~'e'lnFlN 

lV " ... ... r" 
~fl..:J'"I1n~~'JtJU'VlL1tJt.lFl'e'l~~'JL~'e'l1"1 '"I..:J 

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

~f'l1 L'Ylfltl~..:Jm1 F11 L'YlfltJ'JJ'e'l..:J LLUU'Vl ~~'e'lUn'e'lt.l~U'Vl L1tJt.lf'l'e'l~~'J L~'e'l1 "1 

1t.lfl 'Jt.l'JJ'e'l..:J n11'i Lf'l11:::'l-feJ fl i ~ ~'Vlt'Vl1..:Jm1L1tJt.l 1:::~~ 1..:J fl'e'lt.lL1tJt.lLLfl:::~~..:J L1tJ t.lrA''J tJ 

U'Vl Lffit.lFlt1~~'J L~'e'lf'li'JtI ~'e'lt.lLLi\''J L~tJleD~ii ~l t.lm1'i Lf'l11:::'l-fF1'J1~ LL~ nJ;11..:J'JJ'e'l..:J F1:::LLt.lt.lfl'e'lt.l 
, 

LLfl:::~~..:JL1t1t.l (t-test : One-Group Pretest-Pastlest ) '"I1n~111..:J t ~..:Js:J df = 30 1:::~U 
, 

I , ... 0 ., "F1'J1~L~'e'l~t.l 0.05 s:Jf11 2.042 ~..:Jti'e'l~1LiJt.l'"j~~~n LL~P11 t 'VlFl1t.l'Jn.l L~ = 32.80 

~..:Jn~1,~~~n LLUfl~1eJflm1'Vl~~'e'lU 2 F1f..:JLL(;JnI;l1..:Jnt.lL~t11rA' 95 % ,rt.l~'e'l m1L1tJt.lrA''JtJ 
I I'" I 

U'Vl ~'tJt.lf'l'e'l~~'J L~'e'lf'li'JtJ~'e'lt.l L1t1..:J m1U1~1N1t.lL 'e'ln~11 ~ L1tJt.ls:J f'I'J1~iL ~~~t.l'"l1..:J L;Jt11rA' 95% 

~..:J~t1~F1i\''e'l..:JnlJ..:J1t.l'i4'tJ'JJ'e'l..:J 4'n1 (2543) lrA'vhm1'i4'tJ 

, 
1. ;rt1L~t.l'e'lLLt.l:::LYl'e'lm1L1t1t.lm1~'e'lt.l 

__ II.J 'till..... .J .- ~.r 
'"11 n eJ flm1U1::: L~t.l'JJ'e'l..:J ~ L'lItJ'J'lI1 ry L~f'l11:::~UFI:::LL t.lt.lL'YlfltJlt.lm1U1:::L~t.l'Vl1..:J ,nt.lLt.lt1~1 

LV11 nlJ 4.3 LLfl:::f111:::~Uf'I::: LLt.lt.lL'Yl~tJl t.lmru1::: Li1t.l'Vl1..:JrA'1t.lL'Vl F1ilFlm1eJ~ ~~'e'l Lvl1nu 4.2 

~1~'li'J..:Jf11 f'I::: LLt.lt.lL'Yl~t1 F1'J1~ ~ ~ L~t.l'JJ'e'l..:J ~ L~m'll1ry (;J1~ LLt.l'J'Vl1..:J'JJt1..:J LU~vl s:J l'i1t1~1t.l1:::~U~'e'l1'"1 
.....".. .J ........ " J' ,!=I.r..... .Jt..-. ......
 

LiIt.leJ fl~ 1'"11 nU'Vl L1tJt.lFl'e'l ~~'J L(;J'e'l1'll'JtJ ~'e'l t.l'Vl ~'J'"Iti ~ 11..:J'JJt.l Lut.lLt.l'e'l~ 1'Jfim1~'e'lt.l'Vl ~'J'"ItJ~ 

U1:::flummI" Ufl:::F1'J1~A't.lLf'ltJlt.lm1fl'e'lt.l~1~fl1tJn LLfl:::lt.lm1~1 Lilt.lm1chtJv11'i~L'e'l '"I:::U1• , ~ ~ 

ij~L'e'lVlchtJv11 LLi\''Jlu4'~v11 LtI'l.lU'Vl L1t1t.lFl'e'l~~'J L(;J'e'lflt.lm1~1 Lil'l.lm1'i4'tJlt.lf'lf..:JU r{i4'tJL2.JlrA' 

~1 Lilt.lm1L'e'l..:J LL~4'~~1..:J~fu~1..:J'"I1n!l1tJt.l'e'ln ~1 Lilt.lm11~ ~..:Jv111~ f'i11h:::Li1t.l~1rA't1~1 t.l1:::~lJ~ 

LL~i1..:Jtlth..:Jl1ri(;J1~r{i4't1~~~1 !J..:Js:J;r'e'lun~ffi..:J'e'l~u1..:J~..:J'"I:::~'e'l..:JlrA'fum1~(ij,J'l.l1LLfl:::LLrii.'JJlt.lLt1mfl 

~'e'llu L"llt.l m1U1L;r1~U'VlL1tJt.lf'i'fl'l.l;r1..:JU'fltJ Li1'fl~111tJfl:::L~tJ~!J..:Jhl~~'fl !l1~LLfl:::L~tJ..:J 

!J..:JhII'i 'fltJ ~s:J L~tJ..:J LLVl1nU1..:J (;J'flt.l Lti'fl..:J'"I1nL'Jfl11t.lchtJv11s:Jut1tJ ~..:J,rt.l ti1'"1:::U1U'Vl L1tJt.l 

F1'fl~~'J L~'flf'li'JtJ~'flt.l ~'fl..:J m1U1~1N1t.lL 'fl n~111uleDlt.lm1L1tJt.lLLfl:::m1~'flt.l ~~'flt.l'"l:::~'fl..:Js:J 
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Vfm;-:;1'L.lmr1J~1J'i.:J1'L.l~1'L.lL'eJn~1r ~1~1nl~'"l:;(;l'eJ1J~1m~L~'eJ'l!n~n'l;'1i1;)'eJ~.:Ji!.1 LLfl:;~1~1nl 

LL~IPl.:Jmr~1fi(;lmr1J~1J'i.:J1'L.l~1'L.lL'eJn~1r 1~'l!n~n'l;'1~1~'eJ!.h.:J;r11 
, "' 

2. ;)'fl L~'L.l'eJ LL'L.l:;LVl'eJmr'ii4'uFlr.:JIJI'eJ11J 
I II II ... I 

'"l1nmnhm11~'eJmrLrU'L.lmr~'eJ'L.l'lPlil Lij'L.lmr~.:JLil'eJ"n'ii".ll11J1.:J(;l'eJ'L.lLVh'l!'L.l Lil'fl.:J'"l1n 
"' , 

LiI'L.l'ii".ll1'V1C]'I;'D hji1.:J1'L.lL'eJn~1r1~'l!n~n'l;'11~1Jn1J'i'"l1'.:J ~.:J'l!'L.l ~~1Lil'L.lmr'ii4'u~.:J(hmh~'eJm:t 

LrU'L.lmr~'eJ'L.l'IPli1 L~'eJ1~'l!n~n'l;'11~L~'L.lin'l;'(U:;n1r1J~1J'i.:J1'L.l'"l1.:J Vh1~~LrU'L.lL;)11'"lLd'eJ"'1~1n 
~ ~ II II 

U.:J"lJ'L.l LLfl:;1'L.lmr~1Lil'L.lm:t'ii4'u1'L.lin'l;'(u:;L~mri'L.lil1'L.lFl1.:J1JI'eJ11J mnhmh ~~L'eJ ~'eJ.:J1;rL,)fl1 
_ 1_~ , "' 

LLfl:;n1n(;lrU~n1r'V1m,)'L.l1'L.lLLfl:;L"'~1:;~~n,)1'L.l 
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'" .. '" .... ..........1... ~.¥.,
 
n'l'l~ L'VItJ'L.lnn.l"YlL'VIf'l'L.l. 2540. O1'i'Ul O1'i'JLfil'M::\II 01'i1J'i::L~U\11~01'il'ln'l!t1L'UilU1U. 

nl'lL'VI'Vi"1: ~'L.lU~'el L~1),Jnl'lL'VI'Vi. 

n~1i~'L.l[;] t)(ijJ'L.l1n.lNR. 2536. L\1filtUtfiiiL\1filUfilAn'l!t1. nl'lL'VI'Vi),J'\.o11'L.l1'11: 1l1flii"ll1 

fltf'l1~l;]fL'VI1'lt'L.lt~~ 1'ln.l::1'l1f'l1~l;]f~l'I~1'\.o1m1),J ~mU'L.lL'VIflt'L.lt~~'Vi1::~'el),J Lnfl1 

1'l),J~'L.lfi "lI),J~~m. 2547. "n11~11'1LL~::'\.o111..h::~'VIfi1l1'ViU'VIL1tJ'L.lI'l'el),JVl'lLI;]'elfrl'ltJ~'el'L.l 

~'el'l n11tJmJl]u"i'l1'L.lU'L.lLl'li'el'ln~'1~l;]t'L.l),J~ "'11'L.lii4'tJ ~1"111ii"ll1Ll'litJ'I4'm~l;]t'L.l),J~ 

1'ln.l::iif'l'lm1),Jf'l1~ Inf ),J'\.o11ii'VImim'VIflt'L.lt~~11"l1),J'II'l~'Vi1::'L.l1'l1 . 

Cl'L.l'el),J'Vi1 L~1'\.o1~f~LL~'1. 2541. filil~.w'JLlJIil.f'li'J!JftilU. nl'lL'VI'Vi "1: 1l1I'lii"ll1t~I;]"'f'l'L.l~m~t1 

1'ln.l::l'llf'l1~lJIf '~1~'1mnr),J'\.o11ii'VImitJ. 

n111JmJl]mIL'L.l'l1'L.ltfl'\.o1::ii'VIm "'11'L.lii4'tJ ~1"111ii"ll1"lh'ltfl'\.o1:: 

),J'\.o11ii'VImim'VIl'lt'L.ltfl~11"l1),J'Il'lfl'Vi1::'L.l1'l1 . 

'4t'\1fi11),J vl'Nfl1. 2547. "n11~11'1LLfl::'\.o111..h::~'VIfi1l1'Vi1J'VIL1tJ'L.lI'l'el),JVl'lLI;]'elfJl'ltJ~'el'L.l ~'1 

n11tJnul]~1'L.l'l1'L.l'l~ "'11'L.lii4'tJ ~1"111ii"ll1L'VII'lUI'l~lJI~1'\.o1m1),J 1'ln.l::iif'l'lm1),Jf'l1~l;]f 

),J'\.o11ii'VImim'VIl'lt'L.ltfl~11"l1),J'Il'lfl'Vi1::'L.l1'l1 . 

• I ......~ .... ... ".I ~... .. "'::.J .J 
u1::L~13 'l L~'L.l"ll'l'L.l • 2547. "n11~11'1LLfl::'\.o11 u1::'Cl'VI fi1l1 'ViU'VI L1tJ'L.lfltl),J'Vi'l LlJI'elT1J'ltJ~t1'L.l L1t1'1 

II .... t '" J' ....J...... ...... .. ~ 
n11Cl'elj;lU1::n'elUU),J1lt'l'L.l1),J'L.lL"lI'el L'Vifl'l LI'l1'el'ltJ'L.llJlj;lL"lIfl "'11'L.l'l~tJ ~1"111'l"ll1LflI1t1'1nfl 

flIn.l::iif'l'lm1),Jf'l1~ I;]f ),J'\.o11ii'VImim'VIl'lt'L.ltfl~11"l1),J'Iflfl'Vi1::'L.lfl1 . 
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~b'Jl~ ~1tl1::b~1~(N,.r. 2547. "n11~h:nb~::Vl1tl1::~Vlfifl1V'llJVlLltlUI"l'fl3,J~,)blJlt'l1'Jl')t1~'flU~'fl'l 

n111JntlljlJ'1in11Vl~~'fllJt)~~lUVl1'1'if'l')m13,J " '11U'i4't1 ~1'11'Jl1'1L~V1:: I"ln.l:: 

'if'l')m13,Jf'l1fHn1 3,JVl1'iVltl1'imVlI"lLUL~EJ11'Jl3,J'II"l~V'l1::UI"l1 . 

t\'')U ~1t1t1f'1. bb~:: €'1I"lN1 ~1t1t1f'1. 2538 L'VIFli1F1n1'5'i~!I'V11·m1'5'An'l!t1. ~3,J'tfl"lf'l~ 4. 

nl'lbVlV'l "1 : ~tn-tI1~1iu. 

, 
~'1,.hui'') i1t'lmli'l. 2547. "n11~11'1bb~::V11tl1::~Vlfifl1V'llJVlLltlUI"l'fl3,J~,)bln'flf'Jl')t1~'flU 

~'fl'l n111Jntlljmi'l1UlJUbl"li'fl'lrl~€InLumi "'11U'i4't1 ~1'11'i'Jl1 bl"lit'l'l4'm€InLumi 

I"lN::'if'l')nn3,Jf'l1~ln1 3,JVl1'iVltl1'imVlI"lLUL~!h1'Jl3,J'II"l~V'l1::UI"l1 . 

~113''1	 bbvl'lf'l'1. 2547. "n11~11'1bb~::V11tl1::~Vlfifl1V'llJVlLltlUI"l'fl3,J~,)bln'flf'Jl')t1~'flU ~'1 n111Jn 

tllj1~'ilJ~'fln~~1ur1l,)EJjj'fl "'11U'i4't1 ~1'I1'if'l')m13,J'q1n~1V1n11 1"ln.l::'if'l')m13,Jf'l1~ln1 

3,JVl1'iVltl1'imVlI"lLUL~EJ11'Jl3,J'II"l~V'l1::UI"l1 . 

~113''1	 bbvl'lf'l'1. 2547. "n11~11'1bb~::V11tl1::~Vlfi1l1V'llJVlLltlUI"l'fl3,J~,)bln'flf'Jl')t1~'flU ~'fl'l n111Jn 

tlljmin11n~'1'11UiU~U~1U "'11U'i4't1 ~1'I1'if'l')m13,J'q1n~1V1n11 I"lN::'if'l')nn3,Jf'l1~ln1 

3,JVl1'iVltl1'imVlI"lLUL~EJ11'Jl3,J'II"l~V'l1::UI"l1 . 

b~1')ri'M ~n11uN;jIn. 2528. L'VIFlt'Ut~ij'VI1·m1'5'An'l!t1. nl'lbVlV'l "1 : LN~3,J'tf~muu 

bVlI"lLUL~EJV'l1::1il'fl3,J bnt\'1V'l1::UI"l1bV1ilt'l. 
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th 
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cv """'J'U'VI 15 2.Jnnfl),J 2549 

Ll-el.:l '!I'e) L;ry LtlU~L~m'Jl1t1JlJI1'J~a'e)m1t'l'e)urlf1ULVl flilflm1eJ~ lJIlutrolNm1~4't1 

'!It:l..:J~Vltl1L'llJI "1 

lJI1),J~),J'VI1~Vltl1imVlroltutfl!Jn'Jl),J..:Jflfl'Vl1::Urol1 Hit:l'li~trolNm1~4't1 "m1t'l11..:JLLfl:: 

'VI11.l1::~Vl~1l1'VllJVl L1t1UfI'e)Url'J LlJI'e)fJ!'Jtlt'l'e)U ~'e)..:J m1lJl'V11N1uL'e)nt'l11" 1.l1::41U..:J1J1.l1::),J1n.l 

2549,rU lumn1 LLfl::!ln'e)lJ1),J LLt\''J~1~4'dtrlftl1n1f1~lJl'V111LLeJun~4't1 'e)1~116'tiVl1t11. 

L~Unfl1..:J iJ~n.lt'l),J~L'VI),J1::t'l),Jlum1Ltlu~L~m'Jl1rylJl:r'J~a'e)m1t'l'e)urlf1uLVlrolilflm1eJ~lJI 

L~'e)t11::n'e)lJlum1~1LilutflNmfi4'tJ~..:Jnfi1'J 

, 
(U1..:JLUlJI1U1l1 tlu~U) 
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... ..... ... 
VI 'lUVI 15 ~Jn11fUJ 2549 

Ll'el.:J 'D'fl L; 'lJ dj'W~ L~lI'l"Jl1 'lJ(;l1'l"'l~'fln11~'fl'WcA'1'WL 'VIlililflln11l:J~ (;lL'WLM-3n11i)r{fJ 

'D'fl-3i)'VIfJ1L'D(;l "1 

(;l1~~~'I"1i)'VImflm'VIlil L'WLfitl11"Jl~-3fllfi't'l1~'W1il1 'lcA''fl~~LIilNn11i)r{fJ .. n11~11-3LLfi~ 
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VJn4ftlIJlN'flJltJur::~\IPlmr~tlU 



,.. ­LL~{;l.:J~~n111J1~Liju ~1R1fi1'J12JtJ1n~1tJlI'MLL1J1J'Y1{;l~t'l1J L1t'l.:Jn111J1~1N1ULt'ln~11 

1~~1JtI'1tYqj1j;'i1 ~1111m14'{;lm1~'JhJ lJ1~41nm1~n1i1 1/2549
 

"' ~ ~fI iiilVlfllllilllil (30 iiil ) ~ 
g 

1 2 3 4 5 6 7 8 9 10 11 12 '3 14 15 16 17 18 '9 20 21 22 23 24 25 26 27 28 29 30 "i: , 494303021101 0 0 , 0 1 0 0 , 1 1 0 1 0 0 1 0 , , , , 1 1 0 , 1 1 1 1 1 0 19 

2 494303021102 , 0 0 , 1 1 0 , 0 1 1 0 1 0 0 1 1 0 1 1 1 0 , 1 0 1 0 0 0 0 16 

3 49430302' '03 0 0 0 0 1 0 0 , 0 , 1 0 1 0 , 0 1 1 0 0 1 1 0 0 0 1 1 0 0 0 12 

4 494303021104 , 0 1 1 0 0 1 0 , 0 0 1 0 , 1 0 0 0 0 , 0 0 1 1 0 0 0 0 0 0 11 

5 494303021106 1 0 1 0 1 0 0 , 0 1 , 0 , 1 1 1 0 0 , 1 0 1 1 1 I 0 0 I 0 , 18 

6 4943030211 07 0 1 0 1 , 1 1 0 0 0 1 1 1 0 1 0 0 , 0 1 1 1 0 0 1 , 0 0 1 0 16 

7 494303021108 0 1 0 0 1 0 0 1 0 0 0 1 0 1 , 0 0 0 1 1 0 1 0 0 0 0 1 0 0 0 10 

8 494303021110 0 0 0 0 0 0 1 0 0 0 , 0 1 0 1 0 I 0 1 , 0 , 0 0 1 0 0 1 0 0 10 

9 494303021111 0 1 0 0 1 1 0 0 1 , 0 0 , 0 1 0 0 1 0 0 1 0 1 0 0 1 0 0 0 0 11 

'0 494303021113 0 0 , 0 0 1 0 0 0 , 0 1 0 1 1 0 1 1 0 1 0 1 0 1 , 0 0 1 0 0 13 

11 494303021115 0 1 0 0 0 0 1 0 , 0 0 1 1 0 0 , 0 0 0 1 0 0 , 0 0 0 0 1 0 0 9 

12 494303021116 1 0 0 0 1 0 0 , 0 1 0 0 0 , 0 0 0 , 0 0 , 0 1 0 0 0 1 0 0 0 9 

13 494303021117 0 0 , 0 0 1 0 1 0 0 0 0 1 0 0 1 0 , 0 1 1 0 0 , 1 1 0 1 0 1 13 

14 494303021118 0 , 0 0 0 0 I , 0 1 0 1 0 0 1 0 0 , 0 1 1 0 1 1 0 1 0 0 0 1 13 

'5 494303021119 1 0 0 1 1 0 0 , 0 0 , 0 0 0 1 0 0 1 , 0 1 0 I , 0 0 0 , 0 0 12 

16 49430302112' 0 1 0 , 0 1 , 0 , 1 0 0 0 1 1 0 1 0 0 1 , 0 0 0 0 0 1 , 1 1 '5 

17 494303021124 1 I 0 1 1 0 1 0 1 , 0 1 0 , , 1 0 1 0 0 1 0 I 0 0 0 1 0 0 0 15 

18 49430302"25 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 5 

19 494303021 '26 1 0 0 0 , 0 0 0 0 1 0 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 8 

20 494303021127 0 0 , 0 0 0 0 0 0 0 0 0 1 0 , 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 6 

21 494303021128 0 0 0 , 0 1 0 0 0 , 0 0 1 0 , 0 0 1 1 1 0 0 0 0 0 , 0 0 1 1 11 

22 494303021129 1 1 1 0 1 1 1 1 0 , 0 0 0 , 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 0 '4 

... ..I...·· ...... 
.J:>,.1JI1~'Mn1 6 LLfllJI~l:Itm1'lJ'i::UJ'U"'1f11 f1';11aJ!l1M1!1"11i1~LLlJlJVlflflillJ L'iil~ n1'ilJ""1'~1'ULilnfl1' 
OJ 



~ 1ift 'liil'lflllilU'iI (30 iil ) ~ 
~ 
g 

"i:1 2 3 4 5 6 7 6 9 ,0 
" 

,2 '3 14 15 '6 '7 '6 '9 20 21 22 23 24 25 26 27 26 29 30 

23 494303021'3' , 0 , , 0 0 , , 1 0 , , , , 0 , 1 0 0 , 0 0 , 0 , 1 1 0 , 0 '6 

24 494303021'32 , 0 0 0 1 1 0 , 0 , , 1 0 , 0 0 0 0 0 , 0 0 1 0 0 0 1 0 0 0 11 

25 49430302' '34 1 0 0 0 0 , 0 0 0 1 0 0 0 0 0 , 0 0 0 0 1 0 0 0 , 0 0 0 1 0 7 

26 494303021135 , 1 0 , , , 1 0 0 , 0 0 , , , , 0 1 1 , 0 1 , , , 1 0 , 0 1 2' 

"'~"="''''''luft (R) 12 9 8 10 14 11 11 12 7 17 8 10 12 12 18 8 7 12 8 19 12 8 13 11 11 11 9 10 7 6 

"'fIl~'1It1,n~1f1 ( 0.2 • 0.6 ) 0.5 0.3 0.3 0.4 0.5 0.4 0.4 0.5 0.3 0.7 0.3 0.4 0.5 0.5 0.7 0.3 0.3 0.5 0.3 0.7 0.5 0.3 0.5 0.4 0.4 0.4 0.3 0.4 0.3 0.2 

;'I1..:111..:1~ 6 LLtUl·:II:J~n111..l1::Li1'Ut-I1f'h Fl'J13-JtI1n~1EJlltl-.3LLlJlJV1f;lftt'l'lJ ~tl..:l n11lJ1t-11N1'ULtlnft11 

, 
~"'11ru1;rtlfttllJVlijf'l1Fl'J13-JtI1n ~1EJ =0.2 -0.8 

t-I3-J1EJLt-IVi ,jtl..:lFl::LL'U'U• 
,jtl..:lFl::LL'U'U 

0 = 

1 = 

vh~1Pl 

vhQn 

.a..m f'l1Fl'J13-JtI1n ~1EJ P = RlN 
, 

R = ~1'U'J'UFl'UVlvhQn 

... 
N = "'1'U'J'UFl'U~-.3t-13-J1Pl 26 Fl'U 

.l:>. 
<.0 



.. 

... 

LL~~~£Jftm11J1::L2J'U 'l,nfi1'i'i1'U1",r.hu'Uml'fl~U1J1J'Vl~~'fl1J I 

1::~1J1.11t1l t1J 11'i7 ~1~1n11~~n11~~11J 1J1::tihtln11~m~t1 1/2: 

~ nitl !tJVl"tltJU ~1'U~'U 30 ;JtJ " ~ 
c: 
g 

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

1 494303021135 1 1 0 1 1 1 1 0 0 1 0 0 1 \ 1 \ 0 , 0 , 0 , 0 1 0 1 0 1 0 1 18 

2 494303021101 0 0 1 0 1 0 0 1 1 1 0 1 0 0 , 0 , 1 , 1 1 1 0 0 1 I 0 , , 0 17 

3 494303021106 0 0 I 0 , 0 0 , 0 1 , 0 1 , , 1 0 0 , , 0 1 , 0 1 0 0 , 0 , 16 

4 494303021131 0 0 , 1 0 0 , , 1 0 1 1 , 1 0 1 , 0 0 0 0 0 , 0 1 1 1 0 0 0 15 

5 494303021102 1 0 0 , 0 1 0 1 0 , 1 0 , 0 0 1 1 0 0 , , 0 , 1 0 , 0 0 0 0 14 

8 494303021107 0 , 0 , 0 1 1 0 0 0 1 , 1 0 , 0 0 , 0 , , 0 0 0 1 , 0 0 1 0 14 

7 49430302"21 0 , 0 1 0 1 0 0 , 1 0 0 0 1 1 0 1 0 0 , 1 0 0 0 0 0 1 1 1 1 14 

• 494303021124 , , 0 , 1 0 0 0 1 1 0 1 0 I 1 1 0 1 0 0 1 0 1 0 0 0 1 0 0 0 '4 

9 49430302' '29 1 1 1 0 1 , , 1 0 , 0 0 0 1 , 0 0 0 0 1 0 0 0 0 1 0 , 1 0 0 '4 

'0 49430302" '3 0 0 1 0 0 , 0 0 0 1 0 1 0 1 1 0 1 1 0 1 0 1 0 1 1 0 0 1 0 0 13 

11 494303021117 0 0 1 0 0 , 0 , 0 0 0 0 , 0 0 , 0 1 0 1 , 0 0 1 1 1 0 1 0 1 13 

'2 494303021118 0 1 0 0 0 0 1 , 0 1 0 1 0 0 1 0 0 1 0 1 1 0 1 1 0 1 0 0 0 1 13 

13 494303021103 0 0 0 0 1 0 0 1 0 1 1 0 1 0 1 0 1 , 0 0 1 1 0 0 0 1 1 0 0 0 12 

14 494303021119 1 0 0 1 1 0 0 1 0 0 1 0 0 0 1 0 0 1 1 0 1 0 1 1 0 0 0 1 0 0 12 

15 494303021 '04 1 0 I 1 0 0 1 0 1 0 0 1 0 1 1 0 0 0 0 1 0 0 , 1 0 0 0 0 0 0 11 

16 49430302' 111 0 1 0 0 1 , 0 0 1 1 0 0 1 0 1 0 0 , 0 0 1 0 , 0 0 1 0 0 0 0 11 

17 494303021128 0 0 0 1 0 , 0 0 0 1 0 0 1 0 1 0 0 1 1 1 0 0 0 0 0 1 0 0 1 1 11 

18 494303021132 1 0 0 0 1 1 0 1 1 0 1 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 11 

19 494303021108 0 1 0 0 1 0 0 1 0 0 0 0 0 0 1 , 1 0 1 1 0 1 0 0 0 0 0 1 0 0 10 

20 494303021110 0 0 0 1 0 0 1 0 0 0 1 0 1 0 1 0 1 0 1 0 0 1 0 0 , 0 0 1 0 0 '0 

21 494303021115 0 1 0 0 0 0 0 0 1 1 0 1 1 0 0 1 0 0 0 0 1 0 1 0 0 1 0 1 0 0 10 

22 494303021"8 0 0 0 1 1 0 0 1 0 , 0 0 0 1 0 0 0 1 0 , 1 0 1 0 0 0 1 0 0 0 '0 

... 
"1~"l1~'VI 7 LLftIMUfin1"lt1"l::L~'U\41fh ti1\A1~41LL \An'JItHLL1J1J'VIflft'il1J L"l'il~ fn"l1Jl\41'N1\AL'ilnft1"l U1 

o 



LL~f;l-3~~mnh::Lih..l "'1fi11~1'U1"t~1LL'\.J.n'YJtl-3U1J1J'Vlf;l~tl1J ~tl-3m11J1"'1N1'ULtln~11 
., , . 

1::~1J1.I1'l:!CY1(;)1 -n'UiHi 1 ~1'YJ1m1~f;lmn''J'hJ l.h::~1;jm1~nM1 1/2549 L1£J-3fl::LL'U'U"t1n3.l1n'hJUtl£J 

'IItl'l'UlltltltJ "l,)'.l'l'U 30 'IItl ~ 
..I g
'VI flitl 1 4 7 6 9 10 11 12 13 14 19 21 24 25 26 27 292 3 5 6 15 16 17 20 22 23 26 30'6 i:"

, ,, ,494303021126 1 0 023 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0 0 0 90 

,24 494303021134 1 10 0 0 0 0 1 0 1 0 1 0 0 1 0 0 0 0 90 0 0 0 0 1 1 00 0 

,, , 125 494303021125 0 0 0 1 1 0 1 0 10 0 0 0 0 0 0 0 0 0 0 0 0 60 0 0 0 

, ,26 494303021127 1 1 1 70 0 0 0 0 0 0 1 1 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 

,.,u.:aINTlm ( R) 12 16 15 17 15 17 19 348 10 20 25 21 24 26 36 34 28 35 32 35 38 38 35 3625 33 24 25 30 

0.3Pi'fn'II!1,n~'!1 (0.2 . 0.6 ) 0.3 0.4 0.5 0.6 0.6 0.6 0.6 0.8 0.6 0.7 0.8 0.3 0.4 0.4 0.4 0.2 0.20.3 0.5 

(;)1-311-3~ 7 LL~j;l-3~~mnh::Li1'U"'1fi11 fI'J13J[J1n~1£J'YJtl-3LL1J1J'Vlf;l~tl1J ~tl-3 m11J~1N1'ULtln~11 

01 
-" 



LL£'l {;l-:! ,,)1t11'U1r.t"'1 LL'Un~~-:! LL1.J1.J'Vl {;l£'l~1.J L1tJ-:! fh~1.J f'I ~ LL'U'Ur.t1 n2-J1n'tthnij~tJ nq2-J't;(f\~ LL'U'U~-:! 

1~~1.J1.11tyC\!1(;l1 £'l1~1m14'{;lm1~')'ttl tl1~"'1nm1An'M'1 1/2549 

..I 
fl ni~ 

1 2 3 4 5 6 7 8 9 10 11 

'iiil~51lllilUil (30 'iiil ) 

12 13 ,. 15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 

il 
~ 
0 
M 
;; 
i: 

1 494303021135 1 1 0 1 1 1 1 0 0 1 0 0 1 1 1 1 0 1 1 1 0 1 1 1 1 1 0 1 0 1 21 

2 494303021101 0 0 1 0 1 0 0 1 1 1 0 1 0 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 19 

3 494303021106 1 0 , 0 1 0 0 1 0 1 1 0 1 1 1 1 0 0 1 1 0 1 1 1 1 0 0 1 0 1 '8 

4 494303021131 1 0 1 1 0 0 1 1 1 0 1 1 1 1 0 1 1 0 0 1 0 0 1 0 1 1 1 0 1 0 18 

5 494303021102 1 0 0 1 1 1 0 1 0 1 1 0 1 0 0 1 , 0 1 1 1 0 1 , 0 1 0 0 0 0 16 

6 494303021107 0 1 0 , 1 1 1 0 0 0 1 1 1 0 1 0 0 1 0 1 1 1 0 0 1 , 0 0 1 0 16 

7 494303021121 0 1 0 1 0 1 1 0 1 1 0 0 0 1 1 0 1 0 0 1 1 0 0 0 0 0 1 1 1 1 15 

8 494303021124 1 1 0 , 1 0 1 0 1 1 0 1 0 1 1 , 0 1 0 0 1 0 1 0 0 0 1 0 0 0 15 

1'l~~:""""''';' (RUj 5 4 3 6 6 4 5 • 4 6 4 4 5 5 6 5 4 4 4 7 5 4 5 4 5 5 • 4 4 3 62 

j;J111-:!~ 8 U£'l{;l-:!,.)1t11'U1r.t"'1 U'Un~~-:! LL1.J1.J'Vl{;l£'l~1.J L1tJ-:!th~1.Jf'I~LL'U'Ur.t1n2-J1n 'ttl'\.nij~tJ nq2-J't;(f\~LL'U'U\1-:! 

l;3 



LLflfl~fhti1'1.l1"lr.i1LLun'!J~~LL1J1J'Vlflfl~1J L1t1~~h~1JR::LLUU"l1n2.nnhhnw~t1 nri3JHIR::uuu~1• 

1::~1J1fityty11;i;' fl1'!J1m14'~m1~'JhJ l.l1::r.i1nm1~n~ 1/2549 

..l 
'YI 

19 

-mjq 
49430302"08 

1 

0 

2 

1 

3 

0 

4 

0 

5 

, 
6 

0 

7 

0 

8 

1 

9 

0 

10 

0 

11 

0 

'liilVl5l.ilU~ (30 'liil ) 

'2 13 '4 15 '6 

, 0 1 1 0 

17 

0 

18 

0 

19 

1 

20 

1 

21 

0 

22 

, 
Zl 

0 

24 

0 

25 

0 

26 

0 

27 

1 

28 

0 

29 

0 

30 

0 

:l 
~ 
g 
;< 
i: 

'0 

20 494303021110 0 0 0 0 0 0 1 0 0 0 1 0 , 0 1 0 1 0 1 1 0 1 0 0 , 0 0 1 0 0 10 

21 494303021115 0 1 0 0 0 0 , 0 1 0 0 1 1 0 0 1 0 0 0 1 0 0 1 0 0 0 0 , 0 0 9 

22 494303021116 1 0 0 0 , 0 0 1 0 1 0 0 0 1 0 0 0 1 0 0 1 0 1 0 0 0 1 0 0 0 9 

23 494303021 '26 1 0 0 0 1 0 0 0 0 1 0 0 0 1 1 0 0 0 0 1 0 0 , 0 0 1 0 0 0 0 8 

24 494303021134 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 1 0 7 

25 494303021127 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 0 1 , 0 0 0 0 0 6 

26 494303021125 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 5 

M~"="Wl1m (RL) 3 2 1 , 3 1 3 2 1 4 , 2 3 3 4 2 1 , 2 5 2 2 3 2 3 1 2 2 2 0 64 

~111~~ 9 LLflfl~fhti1U1"lr.i1uUn'!J~~LL1J1J'Vlflfl~1J L1t1~~h~1JR::LLUU"l1n3J1nhhnu~t1 n~3J'tJff1::LLUU~1 

g: 



, 
I 0 0 ...... 

LL~j;l~fl1'fl1U.1"l"l1LLu.n'!l'tNUUUVlj;l~'t)U L1't)~m1U1\o11N1u.L't)n~11 

1~~U1fi'1J'1J1,i1 ~1'!11m1~j;lm1~'1hJ l.h~~1nm1~mi1 1/2549 

~ 'liilYlflAilUfi (30 'liil ) c 

rlUn1: , 2 3 4 5 6 7 8 9 10 11 12 13 '4 '5 '6 17 18 '9 20 2' 22 23 24 25 26 27 28 29 30 

g 

"i: 
MU.=.'''''.,.'' (RU) 5 4 3 6 4 4 5 4 4 6 4 4 5 5 6 5 4 4 4 7 5 4 5 4 5 5 4 4 4 3 52 

MU.=.\I\1MIIf. (RL) 3 2 1 , 3 , 3 2 , 4 1 2 3 3 4 2 , , 2 5 2 2 3 2 3 , 2 2 2 0 84 

N/2 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

*,'ti1\&";1L1.Wl (0) 0.3 0.3 0.3 0.6 0.4 0.4 0.3 0.3 0.4 0.3 0.4 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.3 0.3 0.3 0.4 

, 
.... 

"111~Vl 10 
I 0 0 

LL~j;l~fl1't)1U.1"l"l1 LLu.n'!l't)~ LLUUVlj;l~'t)U 

~V11 fi1'ti1U.1"l~1LLu.n = RU-RL.....---­

N/2 

yj"l11tu1;r't)~'t)u~i1fi1'ti1U.1"l~1LLu.n i~LLj;j 0.2 fu.hJ 
~ttJ LLUUVlj;l~'t)u~1;nu.m1~~£J'VJn;'t) i1fi1~~Uj;j 0.2 fu.ttJ 

~ 



LL~{;l·m1r~1f'l'J1~ L~tl~'U.lItl.:l LLlJlJ'Yl{;l~tllJ ~tl.:l n1rlJl~1N1'U.Ltln~1r
 

1::~lJ1.nt1lt1l1j;i1 ~1111n11~{;ln1r~'JhJ tl1::"hnn1r~mn 1/2549 L1t1.:1f'l::LL'U.'U."'l1n~1nltl~1utltl 

;l;~ ~11 iil~j\S1i1l1i1 (30 iii ) ..~ 
c: 
g {
;; ., 

, 
1 2 3 4 5 6 

, 
7 8 9 10 

" 
1613 14 15 17 18 19 3020 21 22 23 24 25 26 27 28 29'2 i: . 

, , , , , ,1 1 10 1 1 1 149430302' '35 0 0 0 0 0 1 1 1 1 1 1 1 21 4410 0 0 

, , , , , , , , , , ,2 494303021101 00 1 10 0 1 1 10 0 0 0 0 1 1 1 190 0 36' 

, , ,, , ,, , , ,13 494303021'06 0 10 0 0 0 1 0 1 1 1 1 0 1 3240 0 0 00 '8 

, , , , ,, ,1 14 49430302' '31 0 0 1 0 1 1 10 1 1 0 1 1 1 0 0 18 3240 0 0 0 0 

, , ,, , ,, ,05 494303021102 1 0 1 0 0 1 1 0 0 1 1 0 1 16 25600 0 0 1 0 00 

, , , ,,6 494303021107 10 1 1 10 0 0 1 1 0 1 0 0 16 2560 0 0 1 0 0 1 1 0 0 1 

, , , , , , , ,, ,7 494303021121 0 1 0 0 1 0 0 1 150 0 0 0 0 0 0 0 1 1 2250 0 

, ,, , , , ,8 494303021124 1 1 1 1 10 0 0 0 1 0 1 0 150 0 0 0 0 0 1 0 2250 0 

, , ,19 494303021129 1 1 10 1 1 1 140 0 0 0 1 0 0 0 1 1 1 0 1960 0 0 0 0 0 0 

, , , , ,, , , ,10 4943030211 '3 0 10 0 0 0 0 0 0 1 1 130 0 0 0 1 0 0 00 0 '69 

, , , ,, ,11 49430302 11 17 0 10 0 1 1 0 10 0 0 0 0 0 0 1 00 0 0 0 1 1 0 '69'3 

, , , ,12 494303021118 10 0 0 0 1 1 0 10 0 0 0 1 1 1 1 0 0 0 1 1690 0 0 0 0 '3 

, , , , , ,494303021103 0 0 10 0 0 1 1 1 10 0 0 0 0 0 1 0 0 0 120 0 00'3 '44 
, , , , ,, , ,0 0 1 114 4943030211 '9 0 0 0 0 10 0 0 ' 0 0 1 0 0 12 1440 0 0 0 0 

, , ,15 494303021104 1 1 10 0 0 1 10 0 0 1 0 1 1 0 0 0 110 0 0 0 0 0 0 0 0 '21 

, , , , ,16 4943030211 11 0 11 0 0 1 0 0 0 0 1 0 0 1 1 0 0 11 1210 0 0 0 0 0 0 0 

,, , , , ,,17 494303021128 0 0 0 1 0 0 0 0 0 0 1 0 1 110 0 0 0 0 0 0 0 1 1210 

, , , , ,1494303021132 0 10 0 1 1 0 10 0 0 0 0 0 0 0 0 1 0 0 11 1210 0 0 0'8 

, , ,494303021108 10 0 0 10 0 0 0 0 0 1 1 0 0 1 1 0 1 00 0 0 0 0 0 0'9 '00'0 

, , ,20 49430302'110 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 10 0 0 0 0 0 0 0 100 '00" , , ,0 121 49430302" '5 0 0 0 0 0 1 0 1 1 0 1 10 0 0 0 0 0 0 0 0 00 0 0 9 8' 

,, , ,122 49430302'116 00 0 0 1 0 0 0 0 10 0 0 0 1 0 0 0 1 0 90 0 0 0 0 8' 

1JI1..:1'i1..:1~ 11 Uftfl..:ln1'i"'1F1'J1J.1L;'il~'\J"1I'il..:lUlJlJ'VIflft'illJ L'i'il..:l n1'i1Jl"'1'i..:l1'U.L'ilnft1'i. c.n c.n 



.J ~ ... 0Q0 

LLflf;l~n11V111'l,)12-JL'll'il2-J'U"Jl'il~LLUU'Ylf;lfl'ilU L1'il~ n11U1V11N1'UL'ilnfl11 

1::(;)Uwt\jt\j1J;ir .r'Un~ 1 fl1"Jl1n114'f;ln11~')hJ lh::~1nn11Am~t1 1/2549 L1tJ~I'l::LL'U'U~1n2-J1nh.JVl1ii'iltJ 

,... 
'Yl 1~fl 1 2 3 4 5 6 7 8 9 10 11 12 

;J'ilfl'ilU ~1'U,)'U 30 ;J'il 

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

" 
~ 
g 

" i: 

.. 
" 1
x 

23 494303021126 1 0 0 0 , 0 0 0 0 , 0 0 0 1 1 0 0 0 0 , 0 0 , 0 0 1 0 0 0 0 8 64 

24 494303021134 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 , 0 7 49 

25 494303021127 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 , 0 0 0 1 1 0 0 0 0 0 6 36 

26 494303021125 0 0 0 1 0 0 1 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 5 25 

",.",,"""nnf. ( R) 12 9 8 10 14 11 11 12 7 17 8 10 12 12 18 8 7 12 8 19 12 8 13 11 11 11 9 10 7 6 323 442) 

P 0.5 0.3 0.3 0.4 0.5 0.4 0.4 0.5 0.3 0.7 0.3 0.4 0.5 0.5 0.7 0.3 0.3 0.5 0.3 0.7 0.5 0.3 0.5 0.4 0.4 0.4 0.3 0.4 0.3 0.2 

q 0.5 0.7 0.7 0.6 0.5 0.6 0.6 0.5 0.7 0.3 0.7 0.6 0.5 0.5 0.3 0.7 0.7 0.5 0.7 0.3 0.5 0.7 0.5 0.6 0.6 0.6 0.7 0.6 0.7 0.8 

pq 0.3 0.2 0.2 0.2 0.3 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.2 0.2 0.3 0.2 0.2 0.3 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 68 

... -!'I ~ ...... 
j;1'l~'i'l~'VI 11 LLtl j;1~ n'l'i'VI'l FI 'J'lJJL"lI'ilJJ'U'lI'il~ Ll.1.J1.J 'VI j;1tl'il1.J L'i'il~ n'l'i1.J'i'VI'l'i~'l 'UL'ilntl'l'i 

(]I 
0> 
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~~ m"lA1U'UU'III1ph A'J1JJ L;'iI ~U'1I'iI{I LL1.J1.J'VI @I~'il1.J 

~'iJ~ n111JmJ!llJ~n111;LfOi~'iJ~1;~')\rn~1'l.I 

L p q = 6.8 , L X = 323 ,L X 2 = 4,423 

= 26 x 4,423 - (323 ) 2 

26 x 26 

= 15.78 

= n L pq ]n - 1 

, 
.. 0 " ...... IV

I"l'iJ ~1'l.l':J'l.l"1l'iJ"1I'iJ~LI"l1'iJ~~'iJ':J~ 

p ~'iJ i~ri':J'l.l"1l'iJ~~~11~'l.l~'iJ~rt~1 ~'l.l~'iJi~ri':J'l.l"1l'iJ~I"l'l.l~1~nnlJ 
" o ... 

~1'l.l':J'l.ll"lUVl~'\.UJ~ 

~'iJ i~ri':Ju"1I'iJ~~~~1El~1u~'iJ~rt~1 ~1'iJ ~'iJ 1 - P 
" 

~'iJ 
,

I"l::;LL'l.l'l.ll"l':J1~ LLlh1J1':J'l.l"1l'iJ~ LI"l1'iJ~n'iJ't1~~UlJ 

, 
LLVl 'l.ll"l1 r tt 

= 

30 

30 - 1 [ 6.8 

15.78 ] = 0.59 

o , 
IV.., lV.oIlli.ollli .. IV " " 
~~'l.l'l.l LLlJlJVl~~'iJlJ~lJlJ'l.l ~I"l':J1~L"Jl'iJ~'l.l = 0.59 
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~[i~~tflUn11\-l11..h::~V1fiJl1'Y'l"1l'e1.:1UVI L1l1U~'e12.JYi'l LlWelf'll'lll~tlU L~lIt;~(;l1 ( L~1'lr:i16 • 

2528: 295) 

N N 
___ x 100E = x 100 

1 

A B 

..l ... 
LJ.ltl E1 Pltl 13 1::~V1 fiJl)'Y'l"1l'e1.:1 LL1J1JVI {;l~'e1uti{;l tJ ~ i2.J ~V1f1::\-l~1.:1 L1l1UP1 ~ LtlU1t111~:: 

...
E2 PI'e1 131::~V1fi Jl1'Y'l"1l'e1~ LLUUVI fl ~'e1uti{;l tJfl i J.I ~V1fmr.:l L1l1UP1 ~I LtlU1t1l1fl:: 

... 
:Lx PI'e1 Pl:: LLUU1'l2.J"1I'e1.:1 LLUUVI ~~'e11Jti~ tJ fl i 2.J~V1'i1::\-l~1~ L1l1U~ ~L1l1Uli1't~ 

:L F f'1'e1 PI::UU'lJ1'l2.J"1I'e1.:1LLU1.JVI~~'e11.J1'~~~i2.J~V1i\-li.:lL1l1'IJ~ 

A f'1tl ~::LL UULrn2.J"1I'e1.:1 LLU1.JVI~\1'e1Uti~~fliJ.l~V1i1::\-l~1.:1L111'IJ
 

B ~'e1 PI::LLU'lJLrn2.J"1I'e1.:1 LLU1.JVI~~'e1Uti~ ~~i2.J~V1'i\-li.:l L111'IJ
 

.:I 0 "'" " IVN PI'e1 "l1U'lU~ L111UVI~\-l2.J~ 

LL"'L~'e1.:1"l1 n,TU(;l'e1Un11'i4'1I cfi4'lIhJ't~vh LLU1.JVI~~'e1Uti~ tJ~i2.J~V1i1::\-l~1.:1 L111'IJ 9.:1hi 

~12.J11t1teD~ (;l1~~ mh'l'tKlUn"l 1\-l11..h::~V1fiJl1'Y'l"1ltl.:lUVI L1l1'IJPltlJ.lYi'l LlJltlf1 ~~~u cfi4'lI~.:I1J'e1 teD 

a(;l1t\-l~ iiitl 
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t'ln~~toDl'l.ln11~11.h~~'YIfiJl1'Y'l'il'tl'llJ'YIL111'l.l1"l'tl~Yi'JLl'I'flf'Ji'J1It'l'tl'l.l t~lIt;~l'I1 ( Lt'l1'JcU6 , 

2528: 284) 

= M1 + M1 

P - M 1 P
 
,
 

M 1 ~~'iI'tl'lI"l~LL'l.l'l.lL'Yl~1I1Ol1nn11t'l'tllJri'tl'l.ln11C111'l.l (Pre - tese )
 
,
 

M 2 = ~fl'il'fl'lI"l~LL'l.l'l.lL'Yl~1I1Ol1nn11t'l'tllJ~tr'ln11C111'l.l ( Post - test )
 

P 
, ., 

f'11'i1'tl'l€l'I11~'J'l.lVl1~1Ol1n~l'I1i1 lOl~ijf'111~\o1~1'1 0 - 2 
., 

~1nn~1 1 ii'tl~1 lJ'YILrll'l.lI"l'tl~Yi'JLl'I'tlfl!'l.l1~LnCUev1~1l'11"1'l.l 

LLVl'l.lf'11	 M 1 9.11
 

M2 = 23.83
 

P = 30
 

= 23.83 - 9.11 + 23.83 - 9.11 

30 - 9.11 30 

= 0.705 + 0.490 

= 1.195 

rh~1~ = 1.195 ~'1ti''l.llJ'YILrll'l.lPl'tl~Yi'JLl'I'tlf'Ji'JlI~'tl'l.l ~'tl'l n11lJl~1N1'l.lL'tln~11 

1~LnCU"~1l'11tl1'l.l 90 / 90 
dB 
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LLt'l~.:Jn1~V1~t'ltl1J'I!U~1A'ryt~Utl1,rUn11LL"lmL"l.:J'!Itl.:JY1t - test
 
,
 

L1tl.:J n111J1U1N1'ULtlnt'l11
 

1~~1J tIhlltlJ11J11 t'l1'!11n114'~n11-i'J'ltJ tl1~~1nn1~~m~t1 ~1/2549 

"lItl - t'l~fl ~fln11V1~fltl.:J 30 Pl~LL'U'U ~fl~1.:J (D) ~fl~1.:J D"'"

ritl'UVI~fltl.:J(X) Ui.:JVI~fltl.:J(Y) (Y-X=D) unn1i.:J 2
 

144
10
 22 12
 

144
20 12
2
 8
 

169
3 303
 'U1.:Jt'l1'J~·1I1 20 13
7
 

256
22 16
4
 6
 

256
7
 23 16
5
 

169
15
 28 13
6
 

324
7
7
 25 18
 

24 17
 289
8
 7
 

10
 169
9
 ~'UVl1L~n 23 13
 

225
10
 11
 26 15
 

11
 24 15
 225
315 'U1UfJl~fl 9
 

196
12
 13
 27 14
 

13
 25 17
 289
8
 
.. ...

14
 319 'U1Utl~LVI~ Lflfllfll1 9
 22 13
 169
 

225
8
 23 15
 

9
 25 16
 256
 

12
 289
29 17
 

169
21 13
8
 

164
 429 195
 3963
 

, . ... 
Pl1L"ilflU 9.11 23.83 
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L D = 265 ,L D 2 = 3963 , N = 18 PlU 

LD 

Ld'eJ D 

t = IN L D2 
- (L D ) 2 

N -1 

~'eJ Pl'J1J.JLLIPlm;h-:J'1I'eJ-:JPl::LLUULLj;]~::~ 

LLVIUlil1 265 

=J (18 x 3963) - ( 265 ) 2 

18 - 1 

= 265 

8.08 

= 32.80 
.J. .. cv J ~.. .J. ... :-t 

r.nnIPl111-:J t "lI-:JJ.J df = 30 1::~lJPl'J1J.JL"lI'eJJ.JU 0.05 J.Jfll1 2.042 "lI-:JCl'eJ~1LUU'" . ~ 

",in LLj;)fll1 t Vi~1U'Jn.l'l~ = 32.80 ~-:Jn~1,,,,,,in LLtI~~1~~m1V1"~'eJ1J 2 fil1-:JLLlPlnj;)1-:Jnu 

L~tl'l~ 95 % Ju~'eJ m1L1tJU~'JtJlJVlL1tJUfil'eJJ.J~'JLlPltlfll'JtJ~tlU ~tl-:Jm11JntlnlJ~m11; 

LfilitJ-:J'l;~1Un-:J1U ~L1tJU~fil'J1J.JlL~J.J~U"l1-:JL~'eJ'l~ 95 % 
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0­

1. oif'elfl'elUiJ~.:J\UJ~ 30 oif'el 'l~"'1'YJnoif'el 

2. 'l~n1Ll"i1-'el.:J\UJ1fJ X fl.:J'lum~~11f~1"l'elU~LL'"ln'l~ ~L~U~1~nlX'el.:J~~~L~fJ.:J 

1. L'elnfl1'j"VI).,J1fJii.:Joif'el'l~ 

n. LLUU'rJ'elf).,J LU:JU~ U1).,JU"l1
 

'11. m~~11f~iJfl1fJ~n1fnr€n1f1 'l-n'LiluVl~n31ul~
 

1"1. ltJll1W LVltJ 1).JLI"I1w~).J
 
0 ­

.:J. ~n'YJn'1l'el
 

-- .... 'l
2. '.l.:J'"l~'.l"lL'elnfl1'j'Vl).,J1fJrI.:J'1I'el ~ 

n. ~~lP1 ~1LilUn11 u11tJ'leD' Lfiufn1f1 "'1fl 1fJ 

'11. ~~"l u11tJ'leD' Lnufn1f1 PlUVl1 "'1fl1fJ 

1"1. ~1LilUn11 ~~"l u11,J'leD' Lnufn1f1 Vl1fl1fJ 

.. . 
1"1 UVl 1 Vl1fl1fJ 

.. ..J'l3. Centralized filing Vl).J1fJrI.:JVl ~ 

n. LL~Unn11L~U 

... ... 
'II. LL~UnUClJ'll 

1"1. LL~unfl11U11n.l 

.:J. LL~Un~l"1fl1m 

4. Helpful Vl).,J1fJii.:JL'elnfl11tJ1~L1lVl'l~ 

n. L'elnfl1'j'~~'Hilu
 

'11. L'elnfl1'j'~1~ClJ
 
, 

1"1. L'elnfl11VlOtJ1::LfJ'llU 
, ........ ,


.:J. L'elnfl11Vl).,J~n.l1"11~.:J 

5. L'elnfl11i'.lltJl"I'.l1LriuHu1uLvh'l~ 

n. 1 U '11. 2 11 1"1. 3 tI .:J. 5 tI 
0­

6. UClJ;l~nVlU 1"1'.l1LriUHU1ULVh'l~ 

n. 3 tI "11.5 tI 1"1. 10 tI 
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n. 3 1:1 'tl.51:1 fOl.10 11 
8. Carrier Folder 'VI2-J1EJi1'14f'ftl~ 

n. trIPl1'1l1l;~~riUr;i,)LL~2-J"ll,)EJ1~A''W'VI1~1EJ
 

'tl. n114'~Vi1LL~2-J.a1'1~'1
 

fOl. LL~2-JL'fm~11LIPI1EJ2-JVi1fl1EJ
 

'I. LL~2-JL'eln~11~~12-J11Cl'll1~~r;i')'1t1'1~
 

9. Sorting 'VI2-J1EJi1'1;r'el1~ 

n. n111~ffi~L'eln~11 

.., -=aI 0.., 

fOl. n11"'l~L1EJ'Ifl1~UL'eln~11 

'I. n114'~LriuL'eln~11L4f1LL~2-J 
., ., 

10. LL~'WV'lfl'eltl1l~~n'tl'W1~ 3.5 U') U1~4f'tl~fl'1~Lvi11~ 

n. 1.22 MB 'tl. 1.33 MB fOl. 1.44 MB 'I. 1.55 MB 

11. Retention 'VI2-J1EJi1'14f'el1~ 

n. n111~1~~L'tln~11 

..,.. 0., 

fOl. n11"'l~L1EJ'Ifl1~UL'elm1l11
 

'I. n1rn1L'eln~11~4'~LriuH2-J1Vi1fl1EJ
 

12. ~n.l~2-JUii~th~ClJ'tl'tl'l'Vl'l!n'l1'W4'~LriuL'elm111iii'el4f'el1~ . ... 
n.fOl,)12-J"'l1~ 

'tl. ~'tlilPl!J~"'lllP1 

... "" 'I. 2-JfOl,)12-J6m'W'I1'WL'tln~11 

13. n11LriU L'tl m'l11~~htl'W'el!l1'1 h 
n. L'tln~11~n4'~ L4f1~'tl!l1'1LtI'W1::LUEJU
 

'tl. L'eln~11ClnLriuH'el!l1'11Jfl'el~.riEJ
 
'II 

fOl. L'el n~ 11\lnLnUH'el!l1'1 fOl1U n')'WLLfl::tl1::'VI!Y~ 

'I. L'eln~11~nLriu'1t)'el!l1'1LtI'W1::UU 
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...... 'I
14. Shredder '\.UJ1~(l..:l'tJ'fI ~(;) 

.,,;
..:I. LI"I1'f1..:1LIOI1::m::(;)11f
 

... .. ...I... '1 ...... ...1......

15. 1::1J1Jm1tOj(;)Ln1JL'fIn~11V1'1..l~~ ~ll~mfi 

n. 3 iifi 'lJ. 4 iifi 1"1. 5 iifi ..:I. 6 iifi 

16..1'1..lm14'(;)Lffi..:l~'fI1l11f1€..:In'l1f~'J'I..l~rt..:l 1 'tJ'fI..:I~'fI~!i..:lh.j't~v'h~lli1 L1~n~1'f1£l1..:1't1 

n. Unit 'tJ. Indexing 1"1. First unit ..:I. First indexing unit 

17.	 Robert J. Jackson LL~n'twl~'I..l'J~ 
... 

..:I.	 'tJ'fI 'lJ. LL~:: 1"1. \In 

18.	 ~'fI~Q~1'1..l1l11f1€..:In'l1f L1~n~1 

n. first name
 

'tJ. second name
 

1"1. middle name
 

..:I. last name
 
,	 ... 

19.	 m1r.r(;)L1t1..:1;t1-~~~ 'fI'fInd~'I..l~'J'I..l1 L1t1niifimN~1'f1::'t1 

21.	 James Smith, C. A. Hill, Dan De. Davis, William 0' Coby ~t1~L1t1..:1~1~1J~ 2 

~'fI;rt11(;) 

n. James Smith 'tJ. C. A. Hill f'I. Dan De. Davis ..:I. William 0' Coby 

22.	 Rain Da Vinci, Nancy Mac Donald, Alice K. Parker, Helen O'Toole 

~'fI1(;)LLtl..:lLiI'I..l3 ~'I..l'JmrilJ 

n. Rain Da Vinci
 

'tJ. Nancy Mac Donald
 

f'I. Alice K. Parker
 

..:I. Helen O'Toole
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23.	 m'l(t'lL1£J~~'fl'VI~-3il~1ill'l13J!l1M1€-3nqft(t'lL1£J-3'fltl1-3L1 

.., _ dI" .... .. 4 

n.	 "Jl'fl~~fl'VItlJ-3 "Jl'fll'l'J "Jl'fl~~fl~13J
 

, "
 .... ....... .... .... ­
'If. "Jl'fl~~fl~13J "Jl'fllil') "Jl'fl~~fl'VIClJ-3
 

" ,

....	 .... .. ~ .... CIII 

Pl.	 "Jl'fllil') "Jl'fl~~fl~13J "Jl'fl~~fl'VIClJ~ 

~.	 ~'fllJi''J ~'fl~fJfl'VI~~ ~'fl~fJfl~1il 

24. fhD£J n"t"t1 n'fl~JlV'l, Lnm~..rni ~'fl1t'l(t'lL1£J-3th{;)U~ 2I I 

n.	 rhi£J 'If. n"t"t1 Pl. n'fl~JlV'l -3. Ln£J'l~..rni 

25. LW'1I'l LV'l'1l'l LV'l"JlT'LlVlf LV'l"Jl1l'lU ~'fl1t'l(t'lL1£J~~h{;)U~ 3 

n.	 LW"Jl'l 'If. LV'l'1l'l Pl. LV'l'1lT'LlVlf -3. LV'l'1l1l'lU 

26.	 Cl'Ll~3Jpi'1 Cl'Ll'fl3J..rni Cl'Ll'fl3JV'l'l'lru. Cl'Ll'fl3JVl1V'ltJ ~'fl1t'l(t'lL1£J~~1{;)U~vn11£J 

n.	 Cl'Ll'fl3JPj'1 'If. Cl'Ll'fl3J..rni Pl. rt'Ll'fl3JV'l'l'lru. ~. Cl'Ll'fl3JVl1V'ltJ 

27.	 tN LL'l3JlP.!~l'l~Cl1V'l'l, 11'Llm'Llt'l13Jru I 

~'fl1t'l(t'lL1£J~~1{;)U~ 3 

n.	 tNLL'l3JlP.!~l'l~Cl1V'l'l 
~ ... 

'If. 'l1'Llm'Llt'l13Jru.
 

Pl. ~1-3~'Ll~'J'Ll1..h'Lll1V'ltJ~1nt'l
 

-3. fi'Ll1Pl1'l'LlPl'l'VIfl'J~
 

~	 ~ 

28. 3J1fl LL"lllJi'-3 , 'Ift)tlJl'l1 LL"lltA''J V'l11I'Ll LL"ll~3J I t'l'J~Wl1 LL"llLe1-3I 

~'fl1t'l(t'lL1£J~~1{;)U~ 2 

n.	 3J1fl LL"ll~~ '11. 'Ift)C\jl'l1 LL"lltA''J Pl. V'l11I'Ll LL"ll~3J ~. t'l'J-3'Ll!l1 LL"llLe1~ 

29.	 V'l.VI.~3JV'l~1f mClJ"t'LlL~Clm, 3J'l'J.1.J'l::LV'lpi'1 ru. L;l£J~1'V1~ 'lJ'Ll~'LlVl'l~"'mfI	 I 

'Ll1£J"Jl1~"Jl1£J ru. 'LlPl'l ~'fl1t'l(t'lL1£J-3~1{;)1.J~t'lVh£J• .. ... 
n.	 V'l.VI.~3JV'l~M mC\j"t'LlL~rtm 

'If .	 3J 'l'J .1.h::LV'l pi'1 ru. L;l £J -31'VI ~ - _...... 
Pl. 'lJ'Ll'fl 'LlVI'lV'lVInM
 

~. 'Ll1£J"Jl1~"Jl1£J ru. 'LlM
 

30.	 ~'fl~1-311'Ll~illJi''JLfl'1l1.J'l::n'fluL'll'Ll35 tui'J L'Jfl1(t'lL1£J~lJi''JLfl'If1~L;l£J'Ll~tl1-3'l1 
~ 

~.	 'If~ 'If. LLfl:: Pl. un 
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L'11~!1 U\J \J 'VI r;) ~ 'il\J .. ... 
L"l'e'l.:l n1"l\J"l"'1"l.:l1'UL'e'ln~1"l 

" " " dJI'e'I dJI'e'I dJI'e'I 

1. ..:I 11 . ..:I 21.'tI 

2. 'tI 12. f'l 22. f'l 

3. f'l 13. ..:1 23.'tI 

4. f'l 14. f'l 24. n 

5. n 15.'tI 25. ..:I 

6. f'l 16.n 26.n 

7. ..:I 17. f'l 27. ..:1 

8. ..:I 18. ..:1 28. ..:I 

9. f'l 19. n 29. f'l 

10. f'l 20 . ..:I 30. 'tI 
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(OFFICE MANAGEMENT) 

'i'Jl1;jV'lU'l~U t'l.!~in~~m.J1cyqj1~i1 

~1~1'i'Jl1n1~~n11-n11{~n11~~lu 
..J " ,

1l1P1n11~mi1'Y1 1 -D'l.!UVI 1 

.K 
4.	 Vn..lJ1U 05-000-103 ~~nn11{~n11 

5.	 L~~1L;!IU 54 P11UL1tJ'l.! j;1fl'e1~ 18 iU~1M" 'YI~1ifl3 P11U(;]'e1iU~1M" 

LLfl~Un~n1i1~'e1'1HL~fl1~n1i1Pl'l.!P1,)1'l.!'e1m~fl1 3 .r~t).J'I(;]'e1 

iumM" 

7.	 ~~~~~~1!1~~~'1!1~~1

1.	 L~1 t"'lU'YIU1'Y1 LLfl~WW1~'11'l.!~1Un'l1'l.! 

2.	 L~1t "'Iin1in.l~n11Vi1'11'l.!t 'l.!~1Un'l1'l.! 

3.	 L~1t"'ln1~~~1'1tr'l~1Un'l1'l.! 

4.	 L~1t"'l~inn11{~n11L'e1n~11'e1!J1'1i:llh~~'YIfill1V'l 
, , " 

5.	 L~1t"'l'ifin11t;rLPl1'e1'1t;r~1Un'l1'l.!VI~'l.!~artJ 1~).J~'1 

i'ifin11u1t'lfn1i1LPl1'e1'1t;r~1Un'l1'l.! 
., .. 0.., ., 0 ... 

6.	 j;11~~'l.!n'NPI~1).J~1P1t1J~'e1'1n11"'1~n11~1'l.!n'l1'l.! 

8.	 Fi1~6t11!1'1!1~~1 

~n1i1U'YIU1'V1 LLfl~WW1~'11'l.!~1Un'l1'l.! ~'1t'l.!'e1'11'ln11~1fi"'l LLfl~11'Jln11 n11~1'1 LLU'l.! 

n11{~'e1'11'ln11 n11tfl1'l.!~tJn11 LLfl~n11P1~Ul"J).J'I1'l.!~1Un'l1'l.! n11{~tr'l~1t!n'l1'l.! ~1tJn11 

~1LU'l.!'11'l.! n11U1~1N1'l.!L'e1n~11 LLfl~LP11'e1'1H~1un'l1'l.! n1~~1~uu'ifiunmi n11UL'YIflI 

V'lUn'l1'l.! n111h~LiJ'l.!~fl L~'e1U1~~'YIfi!11V'l'l1'l.!~1Un'l1'l.! ~n1i"ILmtJU LVltJU LL'l.!~P1~ Uf'llCY1 

" LLfl~'ifin11Unmi'l1'l.!t'l.!n11{~n11~1t!n'l1'l.! ~'1'e1'11'ln11~1fi"'lLLfl~11'Jln11 
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o ...... 
\J'VIj;\1L'U'UL'5''el~ 

n1'5'\J~'\II1'5'~1'UL'elnt41'5' (Records Management) 

ft';)'U~ 1 n~1';),h 

~4'lIU11U1l1t1'1' ~tJ 1::ft'l Pl"ll'eNn11r.l'mi1~'eJn11L1tJUn11ft'e1U ~'e1'1 "n11u1''l-l1N1U 

L'tlnft11" 

"'lUn11~1 LUU~1n"lVJnltJ LLUU 'l2J~1"l::LlJuii"ln11'J1U1~ L~n 'l-lffi"llU1 (1)'l'l-lq) tJ'e1~ 

"l::~'e1'1iln11~(1)~'e1~'e1ft11~'1nULLfl::nu L(1)m~vn::'e1tJ1'1~'1 n11~(1)~'e1~')m'e1nft11 ~'1ft1~11r1 

LnuHLlJU'l-l~n~1U~1'1~'1'l~ "h'l~ft1~11r1~"l::~(1)~U'l"l~1LUUn"ln11'l~Ln (1) I:Jfl n1h'l~ 'e1tJ1'1il 

tJ 1::a'Vltill1 'Vi ~,)1In1 1'e11 ~lI'D'e1J.Jfl~ Qn~'e1'1 1') (1) Ll') LLfl ::~Ufl2!lI 
"" cO."f .... ~ 1'''''.... - 'l "' ..I 'l"'

"l1n'e1~11I"lUrI'Iu"l'UULV1~n11'Vi(;J.JU11::UUn11U1'l-l1N1UL'tlnft11 'l-lm'l-l~1::fl~ L'Vi'e1 

n11LnU1n1i1 LLfl::n11P1U'l-l1 n1::"h'l~ft::(1)')n 1')(1)Ll') tJfl'e1~.nll LLfl::P1U'l-l1~111 L(1)tJ'l;{Lf'l1'tl'l 

f'l'tl~~,) Ll1I'tlfL-ii1~1-rl,)1I'l Un11r.l'(1) Lnu-ii'e1J.Jfl ~'1't11 'l~~1l!n'l1Uil41U,)Un1::mMfl (1) U'e1l1fl 'I "lUt1'1 

'l2Jiln1::(1)1ML~tJ ~'1'e11"lL1tJn'l~~1 Li:lu~1l!n'l1UUn1::mM (Paperless Office)" 

. ,", 

Wi4'lIU.. 11U111 Lnm nu 'l-l~n n11ul'l-l1N1UL'e1nft11'lu~1l!n'l1U ii'ltJ1::n'e1U ~,)lIiUl1I'tlU 
II I I " 

n1d~1LUU~1\.u;T~LLc;iL1~rJfl~Lf)n~1d n11Ln1J1nM1 LLfl:n11Vi1fl1fJLflnt'11 .~i1 5 ;JU(;l'i]U ~f.) 

1. n111:J~l1IL'tlnft11 

2. n1n11'ltJ'l;{ (n111u-n1n11Lftu'e1-n11~'1L'e1nft11) 

3. n11LnU1nM1 

f1,;)1~'\II~1!1"l1'el~L'elnt41'5'(Records) 

'lU'Vi"lU1'tn1~~UU11'l1Un.l.;j11l1lftmU 'l~~f'l,)1~'l-l~111H~1 L'e1nft11 ~'tl 'l-ll!'1~'tl~1~l1J 

~1'l-l1u'lU,)'1n11~1n"l L'e1nft11n~'tl m::(1)1M~'l-nU~1n"l 'l-ll!'1~'e1 LLUUrJ'tlf~ LLI:JU~ LLfl::tjl1lQ~U 

~'l;{U11,-ii'e1f'l,)1~ 1')~t1'1~'e1n~1'11un114'(1)'t11-ii'e1J.Jflr;i1'11 'JI'e1'1~1ii"l~,)1I L-rlU LLrluuulin1l1'Vi 

LLrlUUU~ nL~lI'1 LLfl ::'l~ tf'l1~i~ LlJU~U 
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m'l'U'i~1'l.:J1'UL'ilnaq1'l (Records Management) 
, ., 

mfu1''l-l1N1'l.lLtln~1f 'l-lJ.J111ti~m:::u~umf4'l'lLtlnt'l1fl~dhm:LUliU L1J.Jr;i~LL(;) 

m1tJ~~ ~l'l~'l.l u1hJH Lnufn1i1 LLf'!:::vhf'!111 LtI'l.lmfU~U~~1'l.l~L~m;rtl~nU~I"lI"lf'!LLf'!::: 

L'ilnt'l11~1'l.l~'l.lJ.J1n ~tl~tl1~1I1"l~1J.Jtll'lVl'l.l '1ItJ'l.l LLf'!:::1"l~1J.Jih:::LUliU LiI'l.l'l-l~n'l'l.lm1u~Uii~1'l.l 

., ., 
tFl'l.:Jaqfl.:J'l::'U'Um'l'U'i~1'l.:J1'UL'ilnaq1'll.h:::ntlu~~1I i'l.lVl'il'l.l'l-l~n 5 i'l.lVl'il'l.l ~tl 

1. mftJiiVlLtlnt'l1f 

2. mfU~I'tuH (mffu-m1U1Lt'l'l.ltl-mft~~Ltlnt'l1f) 

3. m1LnUfn1i1 

m'lL:oli ~L'ilnaq1'l (Creation) 

'l'l.lm:::U~'l.ln11tJ~~Ltlnt'l11 ~un1Cu~Tl!n~1'l.l~'lot 't~LLri LI"l1'il~I"l'ilJ.J~~LVI'ilf 

LI"l1'il~~J.J~ LI"l1tl.:J~LLn'l.lL'l.ltlf LI"l~~(hllL'ilnt'l11 LLf'!:::LI"l1tl~€l'l~1L'l.l1 "1~"1 ~U~U~.:J1'l.l~tl~O 

1"l~1J.J1'ilUI"l'ilU ~1~""lt'l'flUI"l~1J.J~n~'il.:J'1I'il.:JL'ilnt'l11'l'l.l~1'l.ln11'lot1l11i1 r;i~t'l:::nl'l LL~:::~n~'il~ 

~1J.JLLUuvI'ilfJ.J 'l'l.lmrll~LiI'l.l~1'l.ln"Jln11 ~tl~U~UiimJ.J1:::LUlIU~1'l.l~11U11n.l L1l'l.l 'l-lt!~~tl 

1l1111'l.l l't!~~'fl1l111'l.ltln 'l-lt!~~tlU1:::"'UVlnLLVI'l.ln11~.:J~tl 1:::LUliU ..'hi.:J Uf:::n1fl1 LiI'l.l~'l.l 
.... Jt .... II 'l ' 

1"l~1J.J"Jll'lL""l'l.l'1ltl~L'l.ltl'l-l1 m::"JlU L'1I1 ""l.:J111 LLf'!:::~~:::~f'!~lI 

m'l\httfi'; (Utilization) 

(m'li''U-m'l\hLft'U'iI-m'lfl.:s L'ilnaq1'l) 

m1U1Ltln~11~tJ~~LlllU1tlllLL~~'tU~1LU.'l.ln11l'1'ilJ.J'ilu'l~~L~m;rtl.:J1"l~10,r'l.l~tl'l.l~~d 

1. n11fU'l-lt!.:J~'il 
., 

n11nmt!~~tl11"Jlm11"l~1n1'l-l'l.ll'l1~i1n11f'!~V1::LUll'l.lfUl't!~~'ilL;r1 "'~'l-lt!~~'il""l1n 

1l111'l'l.l LLf'!::: ""l1nl't.i~1I~1'l.l1l111'l.ltln l"l~f~~nllf'!:::L:a1ll'l~~1I~1 't~J.J'ilu'lmI"l1~1Lu.'l.ln1f LL~::: 

4'l'lLnu'l'l.lLL~J.J~tltl:::h L~tll"l~1J.J~:::l'l~n'l'l.ln11A''l.l'l-l11l111'l-l~~ 

2. n11U1Lt'l'l.l'il 
., , 

n11U1Lt'l'l.ltl LiI'l.li'l.l~tl'l.ln11U1L'ilnt'l11 Lt'l'l.l'il'l~~u1'l'11fuVlnu LL~:::i~n1f 

'l'l.lmrlj~jjL'iln~11~1'l.l~'l.lJ.J1nl"l~1LLlInl't!~~tl~b'l.l L;r1LL~J.J.:J1'l.l~~'l.l L~'il'l~~uffi11i.:J 

n11 LL~::u~Uii't~"''l.lL~~1 
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o	 0 0­

"nr'l~'flYi ~lJ·h.n 1fl'lU11-J LLfl :::i'lm1LLt\''l 11'1'lnr'l~'fl1l1111U LLfl:::'1nr'l~'flfl111U'fln P1'l1 

n1V1u~ 1~nm1fl'lVl:::Lijllu"nr'l~'fl'fl'fln LLfl:::Vl :::Li:lllUVI'W'l~'fl~'1 L~1I1~ ~flJ Ll'fl'l L';uflJVlu'l~'fl'ttl 
~1 Lilum1j;j'fl L~'flPl'l11-J~:::~'lnlum1~~1'I11-JLl'fl'l n1Cil~ Ln~P1'l11-JfhD1 V11'fl~CYVl111 

U"'l,UU m1~'1L'fln~11~11-J11Cl LL~'11~~L~m;J'fl'lVl11lJfl'l'lVlU1 r1'flU L~1I1rfi' LPli'fl'lLVl1~11 

LLt\''l~'1~'1l1fu~UlJ 1'I11-Jlt111111V1~'1 L~'flPl'l11-J1'l ~ L1'l LLfl:::l1UL'lfl1 

cs	 .... 
m'iLn1J'in1:t1(Storage) 

n1:::lJ'lun111un114'~LnlJL'fln~1~d~u1:::lJlJL'fln~11"'l:::~n4'~1')'fltJ1'1LtluVl1-J'l~V1~'fl~ 

lULLVlfl'lLnlJ~~:::~'lnj;j'flm1~UVl11un11U1nilJ1-J11rfi'~1'1~'111111V1~'1"Jhlll~t11:::V1~~L'lfl1LLfl::: 

fhlrfi'r.l111 

n11~"'l11n.l1~~IL'fln~111~ P1'l1LnlJLtluL'lfl1u1uLvhl~,ru ~u'fl~nlJfJn.lfh V17'fl 

P1'l11-J~1..rCY"ll'fl'lL'fln~11 L"JIU L'fln~11Vl1'1n!JVl1-J111 Vl1'1m1lJ1V111 Vl1'1n11ii4'1I Vl1'1 

t11:::~f111~1'If LLfl:::L'fln~11"li1'lLVI[;Jm1nri'l1t1 

U"'l,UU 1~nm1u1LVlPlLULflu~1!1I1m.l1-J1"J1'l1l1un114'~LnlJL'fln~11L~m~Vi1:::'fltJ1'1~'1 
o 0	 0­

LPl1'fl'lPl'fl1-J~'lL1'I'flf LLfl:::LPl1'fl'l~ LLnULU'flf lum14'~";1L'fln~11 "''1UU ~11-J11Cl4'~LnlJ;J'fl\lfllu 

1I1f~~~n LL~u;l~V17'fl LLvifl"JI1~fvi l~";uYi ~'1~11-J11Cltl1n~lJ1-J11fl.V1~1~~111 ~:::mn 

1'l~L1'l LLfl:::~11'fl'l;J'fl\lflHt1'fl'lnUm1~CYVl111 L"JIU LLlJlJvi'flf1-J V17'fl"'l~V11-J111LlIf1'l'fllJ ~11-J11Cl 

LLl;L"lI;J'fl\lflll1f'fltJ1'11'l ~ L1'l LLfl:::L'fln~11~1~nPl'l11-J~nlX'fl'l ~'l1l'l11-J t11:::V1~ ~ L'lfl1 lUn11~1-Ji 

LLfl:::1'I1'l"'lVl1U 

~ .... cs 
'lI'U91'il'Um'i~j;l Ln1J L'ilntl1'i 

0­

1.	 ";1t11m'fln~11 HVlU1~ V1'ffiVlu1iiU'Dn 

2.	 ";1ucy;l1111~'flL'fln~11 ~~HVlU1~ V17'fl1'llJ1'l1-Jlt)luLLw1-JLL1n"ll'fl'l~L'fln~11 

3.	 n11L111'1fl1"'lJ LLW1-JL'fln~11 "'l:::~'1-J"'l1n 

-V11-J'l~L'fln~11V1~n Hrfi'111~~ ti~1-J1"'l:::d~lu V11-J'l~L'fln~111'fl'l 

- LLw).JL'fln~11~U 1 H~'lUnfl1'1 L111'1~1"'lJ1J11).J~'lLfl"ll V17'fllJi'lflmf1 

4.	 m1tl1L'fln~11~1rfi''11ULLt\'':l11JLnlJl~ P1':l14'~";11tr~ L~'fll~Vl11lJ~1 L'fln~111~tl11t1LnlJl.nu 

~~ LLfl:::LLW1-Jl~ 
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.-.. ..,,,
';I6n1'1'ii&;lLn1JL'Elnfl1'l 

mn~'elniifimr4'~LnlJL'eln~1r1~L'\.n.J1::~t1rilJihmr '1""1'fl~1t!n,nlJ ~iltltl1fluu"l"uU 
... _...... 
tI 4 'l1l I"l'fl 

1. n1'lLn1JL'Elnfl1'l1Jl1~~';I~n1~'l (Alphabatic filing) Ltluiifim1LnlJL'flnfl1rL~tl1.r,j'el~l"ll"lfl 

\offfi~'fllJ1';VI LtlU~'l-D'el~'el LLVltl LLfl::U[;]r1l1~"l:: LnlJ Ltlur::lJlJ~1~flJ 1"l'l1t1iltltltl1n~~ ~ i:lmr 

4'~LfilJ L~tlL1tl-3ih~lJ~'lW!1t1J'llU::r1'elU-\oftr-3 [;]1t1~'l~nMU11M11V1tl \of1'el f11M1~-3n~M 

1.1 Lltl-3ih~lJ[;]1t1W!1ry'llu::1V1tl ~'el n 11 I"l -3 n-3 e1 "l::hiL1tl-3~1~lJ[;]1t1L~tl-3 L1IU ~1~1 

Vl11tl "ldi'el-3L1tl-31U\oftl'l~ "VI" \of1'el LL\of'lU "l::~'el-3L1£J-31U\oftl'l~ "W' 

1.2	 mrL1tl-3~1:: t'hW!1tlJ'llU::~'lLLrnL\ofil'eluriu ~'el-3~"l11n.I1~r::tl1::n'ellJ l~4'~L1tl-3~'fl~ 
" hji:l6U~1::t11r1'flU LLfl::L1tl-3~1~lJ6U~1:: HmtlzU ~-3il 'fl:: € ­ 'fl1 'fl1 ~ ~ ~ ~ ~ 

tl L'fl LI'fl L­ 1­ 1­ L1IU f'lft1J t11r1'elU ~fl1 

" mrLnlJL'eln~1rmtl~1~lJ~'l~nMrf11M1'ii-3n~Mt!u Lr1"l::~"l1rn.l1"l1n~'l€nMr A - Z 
I I	 .... I I 

LL~r1'elUVl"l::L1tl-3:jl'il[;]1t1~1~lJ~'l~nMr1~t!u ~4'~~'el-3i:l1"l'l1t1i Lffi-3 \ofll'ltlll'fl-3;i'fl mnLtln\ofll'ltl 

m1vh~'llil Lwr1dhLLtJn\ofll'ltl\of1'el~'llilll'el-3''el~~"l::1111~mrL1tl-3~1~lJ~'l€nM1~~11J~'ltl111 

1~m1A'u\of1ri1~1 

n!lLOW..,''Un1'1~&;l L'i!J.:I;l'El1l11:i1~,:m t)1:i 

1. ~1LL~fl::~1 ~'lU'fl LLfl::~1U'flLL~fl::~'l t!lJLtlU\ofll'ltl~'llil\ofll'ltl\ofd-3 ~'fl~l"ll"lfl'll1'l~Lrtl 
,	 I I I 

~ .... 'l·'·' "....... ..
~~tlYl'l u "l::u1::n'ellJ~'ltl 'll'el[;]'l 'll'el1'il-3 LLfl::'ll'il~fJfl 

." , 
- iifim1L1tl-3 "l::1l1:jl'el~fJfl~Ur1'elU LilU\ofll'ltlVl1 

~'flr'fl-3 LilU\ofll'ltl~ 3 

~';I'El!h.:l 
,...l ........... ........ .J 

'll'fl~l"ll"lfl ~'llUVI 1 ~'llUVI 3 

Win Dalas DalasI Win 

Roger H. Norman Norman. Roge H. 

mr~t1~'el~fJfl H Ltlu~'llilLLm ~'el-3 LL~~-3 LI"l1'el-3\oftl1tl'iflf111"lH\oftr-3~'fl~'ltl 

2. LmtllJLVltllJ~'l€nM1Vlfl::~'l LLfl::L1tl-3[;]1t1~1~lJ~'l~nMr A-Z t'i1\ofll'ltl~'el~~"l11n.l1 

4'~L1tl-3i:l€nM1L\ofil'fluriU'il~fl'lU\ofd-3 1~4'~L1tl-3~'el~iun~1r1'ilU L1IU Edward t11r1'flU 

Edwardson 
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3.	 phtltl L'l~14'~'ti1~'Dil rJi'tI'I~::n~Li:JU~1L~~L"llU 

Thos. ~1L~~ Thomas, Wm. ~1L~~ William 

CO. ~1L~~ Company, Inc. phL~~ Incorporated 

...I ..J.....I.J	 .
4.	 'DtI~fl~ 'Vl~Pl1~u~11Pl L-nU Da, De, Del, Des, 01, Du, EI, Le, Mc, Mac, St, Van 

LilurJi'u	 1~l!tILilu\-nJ.'lm~1I'lriu~tI~fl~ L'llU Nancy Mac Donald ~'Dil~ 1 Mac 

'" ...... , 
Dona~,	 ~'DU'Vl 2 Nancy 

5. fi1Utln1001n11~n1i1 L'llU BA, M.D.. Ph.D., Dr. 1~'l'lL~U't.nUl-llJ.'lllli111"11t1'1~tI 

lInL~U iJ~tlLl-lntluriUlJnl-llJ.'l1l1~l!u1001n11~n1i1Lilu~nl-llJ.'l1il-lti'l L'llU 

(1 ) (2) (3) 

Albert Smith, BA Smith. Albert BA 

Albert Smith, Ph.D. Smith, Albert Ph.D. 

John Weste, Dr. Weste, John (Dr.) 
, 

00 ".. .. 0 I6.	 Pl1U1l-lU1'DtI tI1'D'Vi LL~~mLLl-lU'I 't~ LLn 

f'l1UtlnL'Vif'l L'llU Mr., Mrs., Miss
 
,
 

~1U1\-l't!1'iltl'Vl1'1t11:n'Vi LLfl~~1LLl-llJ.'1 L'llU Dr.(Doctor), Prof.(Professor)
 
~ , 

~1 Ll-lfhilhJl!u LilUl-llJ.'lli ~"lIil1~'l'l L~uHl-llJ.'lllli111"11t1'1'iltl 

lInL~uiJ~tlLl-lrJtluriUlJnmJ.'JlI 1~l!UL~~ Lilu~nl-llJ.'llll-l~'1 L'llU 

(1) (2) (3) 

Miss Jean Marker Marker, Jean Miss 

Mrs. Jean Marker Marker, Jean Mrs. 

Dr. Jean K. Marker Marker, Jean K.(Dr) 

2. n1"iLntlL"i)n"'1"i9l1~~'JL'i"!l (Numeric Filing) LiluiifiLliuLtln~11 L~1I1;~'lLfl"1lLL'VlU~tI 

'4PlPlfl l-l1t1u11i''Vl LL~::H~'lLfl"1lLilU~tI LLW~ LLt\''l~'1L111'1~1~U~'l Lfl"1l Ll-l~1::riuiilijn11~ 

rJi'tI'In11LnuLtln~11~LilUPl'l1~~U L'llU ~1l!n'l1ULL'Vi'Vl!J ~1l!n'l1U'VlU111Pl'l1~ LL~::1;riu 

l-llJ.'l1l'l1u~iJLtln~1141U'lU~1n L'llU LN'Vill1U1fl LL~:: 'LXtI'I~~~ 

~'J"i)!h~ n114'~ Lnu Ltln~11"l1t1'1 LN'Vill1U1fl 

1.	 n1l-lU~l-l~1mfl"1l1lr~PluHfLLj;]~::LL~un L'llU 

l-l~1m~"lI	 1 LL~Untl1~m11~ 

l-l~1mfl"1l 2 LL~un m \1 1ij1o!n Pltl 

l-l~1mfl"ll	 3 LL~un l'1UInn1~'~ 



73 

0­

'VI2J111L~'lI 5 LLeJ'lJnn1:::~nLL~:::'lI'e) 

2. L~'e)FlU'lfl'VI2JL;r1Vhn111m~1L91'V1U1~'"I:::vi11.h:::~Fl'lJ'l;rVi1'e)2JL~'VI2J111L~'lI~2J2J~~1 

LtI'lJFl'lJ'l;rLLeJ'lJn'e)1fJn112J FlU~ 100 n'"l:::L~'VI2J111L~'lI'V12J,)C;}~'e) L~'lI 1 LL~:::n1'V1'lJC;} 

(;)1LL'VItl..:JVlfliUlI2J2J1m..i1'e)U'e)1I ~'lJ'e)~n1J1.rr2J1CUL'e)n~11 L'llU 1.000100 

3. n1ruFl'lJL;rL;r12J1vi1n111m~1Flf..:J~'e)'luL91'V1U1~n'"l:::A''lJ'VI1LLVl2JU1:::~Fl'lJ'l~..:J 

L111..:J~1~t11'112J'VI2J111L~'lI'lli1'e)fl1..:J1,)C;)Ll') 

3. m'iL~'UL'iln"'1'i1'l1~~'J.u'ilL1'il~(Subject Filing) 

LtI'lJn11Lntl L'e)n~11 Lc;}lIL~'e)~..:J LL~:::L111..:J~1~t1 m2J j;}')~m~1 ~..:J'"I:::~'e)..:JiiLFl11:::\f 
" ,

'e)'e)n2J1L~li1r;l1 L'e)n~11t!'lJ Fl,)1L;r~')L1'e)..:JLc;} L'll'lJ 1'112J1:::LUlItI'VIt!..:J~'e)11'11n11Mn1'V1'lJC;} 

" 'VI2J,)C;}'VI~L'e)n~11H~..:Jil 

'VI2J,)C;} 1 n11~'lJ ..:JtlU1:::2J1CU 

'VI2J,)C;} 2 ~1i..:J 1:::LUliti U1:::n1fli 

'VI2J,) c;} 3 L~I'I'e)t1 

'VI2J,)C;} 4 t11'V11~,)'lU 

'VI2J,)C;} 5 t11'V1111,lFlFl~ LtI'lJ~'lJ 
0­

~'J'il,h~ n11LntlL'e)n~11'l1t:l..:J~111n'"ln11t!n~n~1 'lli1LLtI..:JL'e)n~1'l~..:Jil 
... 0­

'VI2J,)C;} 1 LLeJ'lJnn'e)..:JVJ'lJL..:JUQ 

'l-I2J')C;} 2 LLeJ'lJnn'"ln112J 

'VI2J,)C;} 3 LLeJ'lJnihi1 

'VI2J,)C;} 4 LLeJunii'1l1 VI 'VI11 

'VI2J,)C;} 5 LLeJ'lJnLL'lJ:::LLU') 

'VI2J,)C;} 6 LLeJ'lJnVill1t11~ 

'VI2J,)C;} 7 LLeJ'lJn~1'~~n11 

4. m'iL~'UL'iln"'1'i1'l1~{liiPl1"'l'Ii(Geographic filing) 
I I I " 

Ltlu1:::t1t1n1nntlL'e)n~11LC;}1I L111..:Jih~1.1j;]12J~')~n~1 VI Ltlu;j'e)~C11'lJVI~..:J L'll'lJ L1l1..:Jih~t1 

~')~n~1~ LtI'lJ~'e)U1:::L VI fli 4'..:J'VI1'c;} ~1 Ul'e) L'VI2J1:::~1'V11t1~1n'"l~u!jilli..:J1'lJLL~:::f'l')t1l'J2J..:J1'lJ 

Lc;}1In11LLtI..:JL'lIj;] 'VI1'e)t11';VI~vhn11A'1ntl~1..:JU1:::LVlfli 
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~'J'£l!h.:l m1LnULtln~11j;)1).J.1Jijf'l1~j;1f "l::LLU.:JLtln~11LUU '\.UJ'Jl'l111fll LL~::1uLLj;]~::111fll 

LLU.:JLUU4'.:J'j..l1'l'l L1lU 

1~LLri nt.:JL'V1VUJ'j..l1UPl1, UU'V11.J1 

... ... ... 
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1.	 Quality f;lru[l1Vin11L~lJl'n11 A''W\n1~1':l~lLr':l ~n~'iI.:J 

2.	 Cost tJ1:::".,UVlL':lfl1 LLN.:J1'W ~hHr.l1tJL'Wn114'V1LiilJ 

3.	 Safety ;:j~':l12-JtJfl'ilVl.ntJ flVl~':l12-J~V1Vifl1V1L'Wn114'V1LiilJLLfl:::A''W''''1 1mf1~[l1Vi'll'il.:J 

L'flnfl11hjL~-D1l"IL~tJ""1tJ 

4.	 Motivation Moral ;:j2-J1(;\131'WL~mn'W ~r1.:J'Ill'tlJ n1i.:JL"'lL'Wn11vi1.:J1'W 

5.	 Customer Satisfaction ~1lJlJl'n111~1lJ~':l12-J~.:JVi'ilL"'l 

tf'ltl• 
m1lJl".,1N1'WL'ilnfl11 (Records Management) LiI'W.:J1'WL~mnlJ'ii'il\lfl'll'il.:J""'Ll':ltJ.:J1'W 

41LtI'W~'iI.:J;:j~':l12-J~n~'iI.:J vi'W~,rtJ L~'ilLn'Wn11~V1~'WL"'lL'W1:::~lJ~lJl'''''11'1l'il.:J'VJn'il.:Jf'1m ;.:J'I!lJ~1 

LtI'W.:J1'W~;:j~':l12-J~1~tlJ'iltl1.:J~.:J LLfl:::fl12-J11ClflVl~'W'VJ'WL'Wm1~1Lil'W.:J1'WL~~1fl.:J1~ ~':ltJ~fim1 

lJl""1N1'W~;:jtJ1:::~V1fi[l1Vi ~.:J,r'W ~tJ~lJ1i.:J1'W~1'WL'ilnfl11 ~':l1~n1f1 LLfl:::~"'l11ru1f'l':l12-J 

L""2-J1:::fl2-J'Il'il.:JW\.btJ.:J1'W~1 ~':l1"'l:::H1:::lJlJn114'V1LiilJLLlJlJLVI L~'iln1""'WVlLiI'W2-J1(;\131'WL~mn'W 
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