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ABSTRACT 

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

of computer assisted instruction focused on the practice to prepare specimens in 

Metallurgy, for the standard 90/90 and analyze the student' learning achievement 

after using computer assisted instruction. 

The samples were the 20 first year, Bachelor of Science in Technical 

Education students enrolled in Industrial Engineering, Rajamangala Institute of 

Technology, North Bangkok Campus. The researcher experimented by using pretest, 

and then using the computer assisted instruction focus on the practice to prepare 

specimens in learning, next the students did the posttest. After that the researcher 

calculated to find the computer assisted instruction efficiency and analyzed the 

students' leaning 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 0.01 . 

( MR. Tinakorn Chankrachang) 
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n li'lJditJ1tJ m i'i:'l'fl'Wm:i1~'fl-.1 ~tJ'Wt-11'fl'i:'l n1'WvitJ ntlll~-.11'W 

2. In'flt-111J'Vl ~tJ'W~'il~~'l ll?l'ilf 1'W7j"1l1~m4'tJiil-.1n-.1 ~~~4'~vh;'W1-ndj'W~'il1'Wmi'i:'l'il'W 
OJ 

em4'tJ1;fL~'ilt-111J1-.1,,'h'W7j"1l1 'l~t-1~7j'VltJ11'W-.11'Wfjl"l'lnn~ ( Engineering Metallurgy) itr'i:'l7j"1l1
OJ 

11 - 413 -404 t-1~n'i:'ll?ln:;~1J1.flrurulI?l1 ~il"ll'i:'ll?lf'ilI?l'i:'llt-1nn~ 'i:'l1"1117jI"l'lnn~'fl1?l'i:'l1t-1mi ll~:; 
'iJ	 IV IV q q 11, 

t-1~n~l?ln:;~1Jtli:::ml"li1mrl?J'j'fj"1l1~~i'W~-.1 llt:.J'Wn'lh-.1'l~t-1::: ~ru:::l'Vlfl'l'W'l~~mit:.J~1?l ~1fl'Wmi 

~tJ'Wmi'i:'l'il'W 'lI'il-.1'i:'ln1U'Wl'Vlfl'l'W'l~~il'lim~~ fj'VltJ1l"1ll?l~i:::'W~nWn'il 1'Wrnf1l1tJ'W~ 2/2547 

3. l.h:::"1l1mll~:::n~~!9l'l'ilLh-.1 dj'W'l1n~n~li~~m:::~1J'l..fl'1!'1!11?l1 ~ru:::~ll"ll'i:'ll?lf 

'fl1?l'i:'ll11nn~, 'i:'l1"111fjl"l'lmi~'il1?l'i:'l1t-1mi i'Wlj~ 1 ~~-.1'Vl~liJtJ'W~tJ'Wfj"1l1 'l~t-1:::fj'VltJ11'W-.11'W, 

7j1"l'lnn~ ( Engineering Metallurgy) itr'i:'lfj'lil 11 - 413 -404 1'Wrn~~tJ'W~ 2 t1mi~n~l 

2547 mi~~!9l'l'ilLh-.1ll1J1Jl~l:::~-.1, 

4.	 !9l'lmh~1fl'Wmdfj4'tJ fl'il 

!9l'llltli;aM::: (Independent Variable) fl'il 1J'Vll1tJ'W~'il~Yl'lll?l'flf'll'ltJ'i:'l'fl'W 

2 !9l'l lltlil?ll~ (Dependent Variable) fl'fl t:.J~~~~'Vlf'Vl1-.1mi~tJ'W"1I'fl-.11J'Vl ~tJ'W 

~'fl~Yl'l	 ll?l'flf"ll'ltJ'i:'l'fl'W 

3 l~i'fl-.1 ~'fl~Yl'l 61?l'flf~1fl'Wn1i'Vl ~~'fl-.1e ~ru'i:'l~1J~"1I'fl-.1l~i'fl-.1i'W~1~'fl-.1 dj'Wl~i'fl-.1 ..
 
~ CD-ROM , 

(Sound Card) ~~'fl~~1'l~-:J 

'" .d' '" Q.Q..f"lI'fl1Jl n~ ~ L'LJ'fl~ 1Jl'U"lI'fl~n1~'J'OI!.I 

1. 'l1n~n~1VJn ~'W~-.11~l11ll1J1J'Vl~'i:'l'fl1J~1fl'Wmifj4'tJ ll~:::t:.J~~~ll'W'W~1~~1ml1J1J 

'Vl ~'i:'l'fl1J~-.1'i:'llmi(l1-n dj'Wl~i'il-.1~n-.1 t:.J ~mi~tJ'Wl~ IIVf~1-.1"11 'fl-.1 n ~~ ~'l'flLh-.1e1~ .. ..	 .. 
2. mifj4'tJ~f-.1i1~'l1~lll?lnlPll-.1'Vl1-.1~1'W~Wi1'Wll"li~tjn~ ~-.1~~ ll~:::'fl1tJ'lI'fl-.1 

~	 ~ , 

'l1n~n~lhJ~t:.J~IPl'fln1i7j4'tJ 

3. 'll'l-.1l'l~lmd'Vl~~'fl-.1hJ~t:.J~IPl'flmifj4'tJ ~-.1elti'fl-.1~lnm4'tlhJ~'flunnlI~1fl'W 
OJ , 

mi'Vl~~'fl-.1	 ~:;~'fl-.1"11'flU~~lnm,l'JtJ-.11'W~'W 1 ~~1-.1~lnmi1-n-.11'Wtli:::r.h 

4 'i:'lm'W~~tJ'W1~~t:.J~IPl'flmifj4'tJ ~-.1elti'fl-.1~lnm4'tJ~'fl-.1"11'flfl'll~'fl'Wl~il:::,r~ln
OJ , 

, 
llt:.J'Wn'i:'l1"111~'W 1'Wmi'll'flU~,x'fl-.1 ~tJ'W1'Wmi'Vl ~~'fl-.1 
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u· 

A1~1n~A11~~~~n1~1~~ 

1. n1'j''i'lh.:lU'VlL1tJ'Wfl'fl~~''lWl'flf'll''ltJ'i'l'fl'W 

f1'fl~~"l L!'1'flf'll"ltJ'i'l'fl'W~'fl\l " n1'j'1JmJ5illil'W,n'Wfj'lllL'C1V1::fj'VltJ1 " ~1V1fuun~n~1'j'::(;)uilln.Jn.Jl!'11 

f1ru:;f1'j'P11'i'l!'1f'fl!'1~1V1nrd~ 'i'll'lnfjPl"lnd'j'~'fl!'1~lV1n1:i' .ff''WtI~ 1 ~rl1'u'WL'Vlf1L'WL'C1U'j'l'1l~\If1'C1 
q q q 

fj'VltJ1 L'JI(;l~'j'::'Wf1dL V1'W'fl LJ.9ltJl'W.rr'W!'1'fl'Wn1:i''fl'fln LLUUU'Vl b1tJ'W fj Lf1'j'l::'lXL~'flVll
 

nl'j''i'l'fl'W 'fl'flnLLUU'Vl~~'flU LL'C1::mdLL~rPl..:Jnl'j''i'l'fl'W'i'l1~!'1YT..:J1l1fl'Vl~~DLL'C1::u5illi04'tJiO.l::dJ'W~
 

~lLU'Wm'j' 'i'h'Wl'1.J'W!'1'fl'l.mlnhmh~~L'fl LL'C1::Ul~~L'fl~r;htJ't11LL~"l1U'i'lTl..:JLtI'WU'Vlb1tJ'W 

fl'fl~~"l L!'1'fl f'li"ltJ ~'fl'W rJ'Htl1~4'rPl~l..:J ~-n 1'W1n.JiO.ll n1l1tJ'W'fl n~1~fu'fl~~ LL~ "l ~1 LU'Wn1 'j'1~ 

2. 1J'Vl b1tJ'Wfl'fl~~"l L[9l'flf'll"ltJ~'fl'W V1~ltJti..:J U'Vl b1tJ'WLUdLLnd~~~Tl..:J~'WUd:i'iO.l-ii'fl~'C1 
q " 

'1.11 L~'W'fl LL~"l1J'Vl C1tJ'WiO.l::U1L-iil~'flL~'flVllU'VlL1tJ'W~'fl\lt!'W 1 iO.l'WiO.lU 'JIru::~U'Vl b1tJ'Wfl'fl~~"lL!'1'flf 

'Il"ltJm-if~1~1'j'f:1V1tJ~1l1~ V11'flL~'fln'1h..:J L~'flVll 'Il"l..:JlrPl'll"l..:JVlO..:J'JI'fl..:JU'Vl b1tJ'W LL'C1::~lm'j'f:1'fl'flniO.lln 
" q 

u'VlL1tJ'Wfl'fl~~"l L!'1'flf'll"ltJ~'fl'W 1~!'1'C1'flrPl L"l'C11 ~..:Jm :i'~'fl'i'll'j'iO.l::dJ'WLLUU'Vll..:JL~tJ"l hJn LL1J'IJ1JnirrPl 

V11'fl LLUU'VlrPl~'fltll'Wu'Vl b1tJ'W 

3. un~n~l V1~ltJii..:J Un~n~1'j'::(;)1Jilln.Jn.Jl!'11 flru::fl'j'P11~(;lf'fl(;l~1V1nrd~ 
q q 

~l'YnfjPl"lnd'j'~~(;l~lV1n1:i' .ff''WtI~ 1 ~'C1..:J'Vl::L1JtJ'WL1tJ'Wfj"Jll L'C1 V1::fj'Vl tJ11'W..:Jl'Wfj P1"l nd'j'~ 

( Engineering Metallurgy ) 'j'ir~fj"Jll 11 - 413 -404 tln1'j'~n~l 2/2547 ~mu'WL'VlflL'WL'C1U 
... dI 

n'll~\If1'C1 "l'VltJ1 L'JI!'1~:i'::'WflJLVI'W'fl 

4. t:J'C1'if~~'Vli'Vll\1mdL1tJ'w V1~ltJii\l t:J'C1 fl:: LL'W'WiO.llnn1:i'vh LLUU'Vl rPl~'flU'JI'fl\lUn~n~l 

n ~ ~L'1"l'flth\l~1~iO.ll n m 'j'b1tJ'Wl~"ltJU'V1 b1tJ'Wfl'fl~~"l L(;l'flf'li "ltJ~'fl'W 

5. U'j'::~'Vl~1l1~!'11~Lnruey]m !'1:i'fil'W V1~ltJii\l U'Vl b1tJ'Wfl'fl~~"lL!'1'flf'll"ltJ~'fl'W~'i'l ~l\1;'W.. 
nu 'j':;~'Vl~1l1~1~!'11~ Ln ruey]~l (;l'j'fil'W iO.ll m'j'l-if~ !'1dV11U'j':;~'V1~1l1~'JI'fl\lU'Vl b1tJ'Wfl'fl~~ "l L!'1'fl f.. " 
'li"ltJ~'fl'W LrPltJl.jf~(;l'j' ( L~l'JruU, 2528: 284 ) 
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= M, + 

P - M, P 

M, = t:J~'lI'il\l'"l:;bb'W'Wb'U~~~1nmd~'il1Jrl'il'l.m1db1UW (Pre - test ) 

M 2 = t:J~'lI'il\l'"l:;bb'W'Wb'U~~~1nmd~'il1J1I~\lmd~~'W ( Post - test ) 

a >-
P = '"l:; bb'W'WblP13-J'lI'il\l'll'il'Vl~~'il1J 

~1'l1'il\lrfllP1d1~'d'W~1~"'l1n~lP1di1 ~:;fJ~1d:;1I~1\l 0 - 2 fh~1~1I1'il'iln3-J11~fJ~13-J1n 

n~1 n'il~1 1J'Vlb1~'W'"l'il3-JW'dblP1'ilf,r'W1~Lnrwen3-J1IP1d31'W 

6. bb1J1J'Vl~~'il1J V1:J.J1~~\l bb1J1J'Vl~~'il1JtJ~t:J~'Vl1\lmd~~'W bU'Wb'"li'il\l~'il~~f~~~1\l 
'lJ 

~'Wb~'il H'tld:; biJ'Wt:J 'Cl rl'il'W~~'W~'d~1J'Vl ~~'W'"l'il3-JW 'dblP1'il frl'd ~~'il'W bb'Cl:;lI~\lmdb1~'W~'d~1J'Vlb1~'W 

'"l'il3-JW'd blP1'ilf"li'd~~'il'W 

t.l1::1El"llUfil(;)'fl.J'Ol1n n111~!1 

1. b~'fl1m~1J'Vl~~'WP1'il3-JW'dblP1'ilf"li'd~~'il'W~'il\l" mitJntln1J~1'W\l1'W~"D1b'Cl1l:;~'Vlm" 

~ ~1'Wmd1l1tld:::~'Vlfim~ bb~'d bb'Cl:;~13-J1nl1fl'Wmdtld:;nmJmdb1~'W1'W.ff''W~~'W1~ 

lIr'fl'Vl1J'Vl'd'W'W'flm'd'Cl11~ 

3. b~'flbbni1ru1l11'Wn1df~md~~'Wmd~'il'W'lI'il\l0f~ lIr'ilm~1dtJYl1'W~'W 1 ~'W1 

1J'Vlb1~'W'"l'fl3-JW'dblP1'flf"li'd~~'il'W1tlH' b~'il1~t:J'Cl~3-J~'Vlf'Vl1\lmdb1~'W~\l~'W 

4. md~1 Lll'Wmifjr.[~l'W'"lhi1 bU'Wmd~1bll'Wmd~f~l'W~n~rw:;d'd3-Jn~3-Jb'"ld\lmd 
q 

1J1\lYl1'WfJtld:;~1J mdrwl'Wn1 ~j"vh'i 4'~3-J1 mJ1\lU'ilU1J1\l bblP1n l'l1\l n'W'il'iln1tl lIr'il1J1\lYl 1'W~\lhJ b'"l~ 

Vi 1\l1'W~f~3-J1 rl'il'W ~\l,r'Wb~'ild'd3-J n~3-JVi1\l1'W'i 4't11'Wtr'd-n'il ~'il\l b~~'d n'W 1~'"l'J13-Ji'J3-J~'il"li 'J~ m~'fl 
q 

;\In'Wbb'Cl:;n'W~'Wm:;vT\l1Jdd'ClrrlP1ntld:;~\lrl'll'il\lb'"ld\lmd '1 bb~'d t:J'Cl~1~Vi11~bn~'"l'd13-Ji'd3-J~'ili'd~11~
q q 

1'WmdVi1\l1'W~1'W~'W'lI'il\l~'Vlmb"lllP1 '1 bb~:;~\lbu'Wmmd:;~'W1~1J'"l'Cl1m1'W~'Vlmb'lllP1 '1 Vi1\l1'W'i4'~ 
q q 

1~3-J1n~'W1P113-J'Wb~1J1~'lI'il\lmb~\l1'W ~\l1'Wmd'll'il'il113-J~b'"ld\lmd~f~tI\l1Jtld:;3-J1rw 2548 

~n~rw:;b'"lNmd~f£JfJbe'il1l1bb'Cl:;d1~~:;b~~~ m~'il'Wn1Jb'"ld\lmd~4'£Je fJ'il1~1d~1'W'i'Vlm b'lllP1 '1 

'lI'flb'ihi'd3-Jb'"lNmd'ifm~3-J~'W~n ~1'W'd'W 8 Yl1'W ~1'W'J'W~b'ihi'd3-Jb'"ld\lmd~f~ '1 tI 2547 
'lJ 

~1'W'd'W 7 Yl1'W tI ~.Pl. 2548 b~3-J~n 8 Yl1'W d'd3-JbU'W 14 Yl1'W bb~~\l~1fJm~1dtl~~'W1~ 
'lJ 



6 

.. .. __ lr"..:::Y dI: __ 

1. m1'JLl"ln~~L'W'fl"v11L'W'fl"v11'J"1l1 

2. mn'lh.:Ju'Vl L1tJ'WV'I'fl~~'JLIn'flfJi'JtJ~'fl'W 

3. m1~h.:JLLUU'VllYl~'flu1'lYle.J'Cl~~~V1j'Vl1 ..:m1n1tJ'W 

4. l"l'J1~~~1tJl"l'fl~~'JLIn'flf'li'JtJ~'fl'W 

5. m1~1t11~~'Vl~fl1~"lI'fl'lU'Vl L1tJ'Wl"l'fl~~'J LIn'elf'li'JtJ~'fl'W 

.... d J( .... 
n1'i'J LFI'i1~~L'Uil~1'J"ll1 

m1'iLl"ln~"fLd'fl~1 fl'fl m1u1LIe:l1Ld'fl~1'i"1l1'"l1n~~n~1n1mLLU'l'fl'flmtl'W~'fl'lti'fltJ1 

'1..(~'flww'JtJtJ'fltJ 1 1n1~~~l"l'J1 mnLU'l Ld'fl~1i1~tJ1tJ1~ LLu'lltX LLl?\'Cl~In'fl'Wl~rY1'ch~ml'W'el1'"l'"l~~~U 

tr'J-if'flu1'lii1~ L~'fl ltXij l"l'J1~l?\'elLti'fl'lrl'W "v11'el Lil'W~rl Ld'fl"v111n'fl'WllYll"l'J1l?\'fl L~~iil111~ -if'fl~1~tlJ 

fl'f)1~l"l'J1ijm1~lYlVl'fl'WLd'fl"v11'l1'el'l~~n~ml~i1'fltJ'Cl'lhJ ( L~1'Ji1tf, 2528 : 105 ) 

m1'iLl"ln~,rLd'fl~1'J'J"1l1 fl'fl m1~lYlL~'flmd'fl~1'i"1l1 L~'fllm~Ld'f)~1'i"1l1~L~~1~~~ 

LL'Cl~~~UnU~~ lYl L1J'Wmfj Ll"l11~,rLL'Cl~~'lLl"ln~,rLd'fl"v11 L~'fl'"l~U1~11.jf~'fl'Wl'WU'Vl L1tJ'W,r'W 1 
~ . 

( n~~1J'Wl'1 ,2540 17 - 23) t11~n'flU~'JtJ 

1. "lI'elU L"lIIn~1'fll"l'Jl1.J~~1J1nr"ll'fl'l Ld'fl"v11'i"1l1 L1J'Wm1~n~1~11'J'"l"ll'f)1JL"lI1n~1'el Ld'fl~1'J"1l1 

L~m-if'fl'lrl'W~ij'fl~1'W~1n~~1tJ 1 L~~ LL'Cl~~111~u1~11-ifL~'elm~'el~n~1,r'W l"l'Jntl'W~111~1~~ 

LL'Cl~Vl'W~1JtJ L~'elU1m LmtJu LYitJu LL'Cl~~lYlL~'eln Ld'el"v11~ m~1~~~ .. ..,
i.I (l,,<o' IV ..:::!II """.0:::!1 IV dI -=II _ -=1-=1 

2. l"l'J1~\lnln'el'l LL'Cl:-;l"l'J1~'Vl'W~~tJ'lI'el'l L'W'el~1'J"1l1 l"l'el m1l"llYl L'Cl'flm'W'el~1'J"1l1'Vl~l"l'J1~ 

L~~ 1~~~ LL'Cl~\l n ~'el'lm n~ ~ ~ LlYltJ~'"l1 m.l1~n~ru~"lI'fl'l Ld'el~1 ri'el'WLtI'W'fl'W~U LL1n 

3. m14'lYl~1~U"lI'el'Hd'fl~1'i"1l1 fl'el Ld'el~1'i"1l1 l"l'J1~! ~1'el1.h~~Um1nr~~'lm'"l1n 

~~'lhJn'l~flJ'fl1'"l1~ LtI'W~ L-ifl1'"l"ll'el'l~fU1~ "v11'elL-if11'"l1~'elti1'ltJ1 n~11J1n ~'l~'el'ltlDU1i1n1~ ~'el'W1"lI 

1'Wmn-if11'"lLd'el~1'J"1l1 ~'ld 

3.1 Ld'el~1'i"1l1 ~1'eltl1~~um1nr ~'el'l\lntJ'eltJ ~1'elLLtJmtl'W~'J'W 11~ LlYltJ~~~tJ'W 

~'el'lL-if11'"lLd'el~1 LLl?\'Cl~~'J'W,r'W 
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3.2 Ln'el'l-l1";j'lf1 'l-I1'eltl~:;~um~nr~tJ'eltILL~'Jt!'W ~'el'l~tJ'I~1r;l1J'eltJ1'1L'l-Im:;~~ ~'1 

'el1'"l~'elmt ntlBilli1~ r;l'ln f)'el 

3.2.1	 ~'el'W'"l1n~1tJ1tl'l-l1tJ1n 

3.2.2	 ~'el'W'"l1n~'1~LL~H~'W~lt1LU'Wi'W1tl~i'Wtl~:;n'elU'l-I~1tJ1 ~'J'W'eltJl'1tJ1n 

3.2.3	 ~'el'W'"lln~'1~~uL~'Wi'J 11tl1tl~~'1L'U~1:;YhP1lf 'l-I1'el1tl'l-l1 L'l-I"J~~ 

3.2.4	 ~'el'W'"l1 n ~'1~ ¥LL~'J1tl ~~'1~tT'I1~¥ 
'II 'II 'II 

3.2.5	 ~'el'W'"lln~'1~'el~1n~ 1tl~~'1~'el~1n~ 1 

3.2.6	 ~'el'W'"lln~'1~~'VlN-nrnL'"l'W 1tl~~'1~'i:'Wm~ 

3.2.7	 ~'el'W1~LU'W1tll11l~Dn~'lfl~"1I'el'lL~n 

"	 <IQI .-. tI I 

n1'i~ 'i1011UVI L'itl'U Ft '£I3J'Vi '1 b1Pl'£l'i"ll '1 t1~ '£I 'U 

m ~~ ¥l'1U'Vl ~tJ'W~'el~ ~'J LI11'elf-rl'JtJ~ 'el'W"1I'el'l m4'tJ ~~ lr;lui'WI11'el'Wr;l'l~'el1tln 
'II 

1.	 m~";jL~d1:;t-I'l-I~n~I11~d1tJ";j"Jll'l-11'elLn'el'l-l1";j"Jll LL1J'Ii'WI11'el'W1~r;l'ln 

n) ~nlflLn'el'l-llfj'Dl'l-11'eltr'J4f'el~'el'l'l1'Wfj4'm'el'lm4'tJ I11l~'l-I~n~l11~m~~nlfl 
'II 'II 

~:;r;l1J1nryrylI111 ~ru:;~tP1l'6'll11f~l11~l'l-1nn~ 

L'Vl~'i:'W'i:~Ud1"Jl~'1~~ fj'VltJ1L "1I111~~:;'W~~L'l-IU'el 

"11) ";jL~d1:;t-I1'l11qtl~:;~'1r1m~~'el'W 

m4'tJ ~l'W~'Jl~¥ ( Knowledge ) ~91LU'WLL~'JUlm LL1J'IU'Vl ~tJ'WLL~:;L~tJ'W1'I11t:1tl~:;~'1r1m~~'el'W 
'II 'II	 • 

~) fjL~d1:;1XLn'el'l-llL~'elL~'elmnmn1~L'l-Im:;~~nu1'l11t:1tl~:;~'1r1. 
4'rn L1tJ'I~ 1 r;lU Ln'el'l-l11~ 111~'1l11l~1' 111 qtl ~:;~'1 r1L<]'1~ ~ ~m~~ 

IV =:j .::::. rl i,.o:::r,.CVqQ..l" cvo<:::ll " 
2. m~~~l'1'Drnu'Vl L~tJ'W~'el~~'J LI11'el~'D'JtJ~'el'W "1I'el'l ~'J'"ltJ~"1I'WI11'el'WC;)'1'W 

•	 'II 

"	 ,
Q <:II q cv!V.<::Y l-.cv 

n) LI11~tJ~ L'W'el'l-llU'Vl L~tJ'W I11l~'l-I'J"1I'el L~'el'l"1l'el'l ~'J'"ltJ 

"11) Ul1'l11qtl~:;~'1r1L<]'1~~~nn~LL~:;Ln'el'l-ll m4'rnLLU'I'el'elmu'Wtr'J4f'eltJ'eltJ 1 
" , 

~) 'Ill LU'el'l-llU'Vl ~tJ'W~l'~lU'Vl ~'el'l (Scrip) ~'JtJ~nlfru:;r1lm~tJ1tJ~'JtJ~nlf~ 

'I) urn ~,htJyh~~'i:'el L~'el4'c;)yh LU'W'D rnuVl ~tJ'W~'el~~'J LI11'elf-rl'JtJ~'el'W ,htJ'vhl11l~ 
'II	 • 

U'Vl~'el'l LL~:;~m'W~H1'WmJ~tJ'W - m~~'el'W 

'"l) ~,htJyh~~'i:'el ~'1m4'tILu'W~4'rn~1'11~(;'hLU'Wm~111U'Vl~tJ'W~'el~~'JLI11'elf 
'II	 'lI 'lI 

-rl'JtJ~'el'W"1I'el'lm4'tJ ul~~'i:'el~,htJl1lLL~'J11.1 ~l LU'Wm~~~l'1 'i:tlnLn~~U'Vl L1tJ'W~'el~~'J LI11'elf'li'JtJ~'el'W 
'II 
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, 
~1'U~'El ~1'U'J'U 2 Vl1'U ln~9~'EltHb~'JtlfutI~'1bbm'1lln1J.H"i1bb'U:;U1 

".D) U1 ttl1~ ~ b~m'll1 '1! ~1'Ubd'El'VI1 bbfl:;~1'Un1~~~ ln~'Eln1~'i'l'El'U tI~:; b31'U'"JC\Ul1Y-l 
, 

""'lI .0::::., lJ'" I col IV 

U'Vl b~tJ'Url'ElJ.JY-l'J bln'El~".D 'JtJ'i'l'El'UVlY-l 00j'U1 

Vi" 1~ru 1ln1~1 Ln ru"t1n1~tI~:; b31'Uln 1J.J rl'J1J.J ~l1'I b~'U'lI'El'l ~ b~m'll1 '1! "1n~fl"lJ'El'l~ 1 b'U~tJ~ 

t~f1JmJ.J bb'U'J'Vl1'1"lJ'El'l bU~l'1 ( Best) ~'1~ (Best, 1983 : 179 - 187 ) 
, 

~1 b'U~tJ	 ~ttln1nh:;b31'U 

4.50 - 5.00 

3.50 - 4.49 

2.50 - 3.49 

1.50 - 2.49 

1.00-1.49	 1-rt1Jt~ 

~~ J.Jumrbb~'J1tI1-Dbn1J-n'ElJ.Jfl"~'1"1n 
~	 ~ 
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..... -=0. crt 
U'Vl L~t1'UfOl'm.J~'J LIWfl~".n'JtI'i'l'fl'U 

'IllhJ1-n-flU n~ ~l?1'J'flth-.1 
q 

...; "IV ........ -=0. cr I
 

111VWI LLi'l ~-.1'J1'UI?1'fl'Un 1~'i'l ~l-.1U'Vl L~t1'UfOl'fl~~ 'J LI?1'fl~".n'JtI'i'l'fl'U 

QI cv cv J CII 

m~\1l~1~LL1J1J'VIlPl\1l'il1J';llPll:J'~\1l3.l 'l'VI6'V11~ m~L~!I'U 

or "" 
n1~'i'l ~1-.1 LLUU'Vl ~'i'l'flu1' (91 ~ fi ~~~'Vl fi'Vll,ml~C1t1'U ~~ 1~U-n'UI?1'fl'U~-.1i1
 

-=0. cr.e:::Y " cvi,l.o::::l/, __ IV
 

'.l LfOl11:;'lrI L'U'fl'lrll m ~'lrI'J'JI'fl L~'fl'l-.11'U'J~t1 

2 'iLfOl11:;~1'l?1q'l.h:;'i'l'l~L"fi-.1~~~nn~'JI'fl-.1L~'fl'lrll~-.1'lr1~~ 

3 ~m~l~l11 LLfi:;L'El n'i'lln~mfllJn1~1' ~ LLfi:;n1d1h:;d1'U~fin1~~nMl L~'fl1-n- LU'ULL'U'.l'Vll-.1 

iI ... ..... 2.­

n1~'i'l11-.1'J1'fli'l'flU LLfi:;L'JItI'U'JI'fli'l'flU 

4 'i'l11-.1 LLUU'Vl (91'i'l'flU L~'fln l?1'flU"llil~ 4 l?1'.l L~'fln ~fOl~'flUI"1~~ L~'fl'lrll LLfi:;1'~'Jlh:;i'l'l~L"1l-.1 

~~~nn~ 

5. 'Ill LLUU'Vl ~'i'l'flU~'i'l~1-.1~'U1,x ~ L~m".nlru~1'UL~'fl'(..n91'U'.l'U Vl1'U 
'lJ ~ 

lJfulJl-.1LLm'JI L~'fl1m~ojJ'i)i'l'fl~~fOl'.l1~L~t1-.1~Nm~L~'fl'lrllLLfi:;~1'U~'U 1~~~filVi'fln1~'i9t1 
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6. U1UlJlJ'VlV'lMllJ ~1J1tlflJtlt~ttm'1ltt~'J1tl'VlV'l~'El~ (Tryout) nlJt!n~mt1t~~lJ 

tlt~n1P1UUUL9lt'i"D1~'V'lit.l~~ ~ttlf1l~'Elt.l ru ~mUt.lt'Vlflbt.lb~mn"D~~flli'1 'i'Vlmt'1lL9l'V'lt~t.lfln'j,\U'El 
" 

1t.l1l1f1 ISUt.l~ 1 t1mt~m~n 2547 91t.l'Jt.l1.h~mru 20 flt.l tYi'El'itfln~~'j,\11"11f1'Jl~mn 

~lU (Level of Difficult) tt~~1"11~1t.ll"'l91ttt.ln (Discrimination Power) bf1lUn'El 
.­

tnru"YfW"'lltrul~~U 1~.jf'El~'illJiJI"11f1'Jl~mn~lU ( P) 'Elth~'j,\~1~ 0.2 - 0.8 Lt~~iJI"11~1t.ll"'l 
" 

91bbt.ln (D) ~~bt(;j 0.20 ~t.l'ltJ bb~~mt'j,\1f:lruIll'V'l'1l'El~btlJ1J'Vlf1l~'EllJ~~'UUlJ n~~~4'U'j,\l~l 

fI'Jl~b~'El~t.l'1l'El~UlJlJ'Vlf1l~'EllJ ( Reliability ) bf1lU1-if~L9lt ~tf1l'Elf 1"Dlfit.l (Kuder Richardson 

Formular 20) (~'Jt.ltt~~'El~flru1, 2538 : 198) t~'El1J11"11f1'Jl~t~'El~t.lU~'JU1~1~ltUt.lmt 

L~'El n.jf'El~'EllJ~~ It.lbnru"Yf~~n ~ 1'J tt~ ~U1 ~1'j,\1 1"11 fI'J 1~ t~'El~t.l~ n flf~ t~'El1J1 1"11 fI'Jl ~ t~'El~t.lL9l1~ 

~~'El~mnt~'J ~~ul.jf'El~'EllJ'll(il~1tl1inlJn~~[;]'J'Elth~ bf1lmbt.J~.jf'El~'EllJ'El'Elmut.l 2 "Df1l "Df1ltbm1i 
q q q q 

tUt.lUlJlJ'Vl f1l~'EllJrl'ilt.lISUt.ltt~::::'ll f1l~~'El~ tUt.lLLlJlJ'Vl f1l~'EllJ'j,\l:i~ ISUt.lbf1lU fI t'EllJfI~~ t~'El'j,\11'L9l mh~~~~• • • 
II I I I II 

~~"'2-J£91 Lb~ fJU 1 LbUUVl £91 ~'f)tJ~ t'1Vl~'i}~).Jl"'l f11filfJ'l2-J L;'i})J~~n fi1f"• 

.... '" .
fl ';)13.1 'VI 3.1 1 !I fl 'el3.1 ~ ';) bj;l 'el 'i"ll 'J !l~ 'el 'U 

fI'El~W'J tL9l'Elf-1i'JU~'Elt.l VI~lun~ ~'Eln1n1Ut.ln1t~'Elt.l'Vll~fI'El~W'J tL9l'Elfltl ttlJlJ'j,\~~ ;~H' 

fI'Jl~~lmtn'1l'El~fI'El~W'J tL9l'Elflt.ln1t~lL~t.l'El~'Eltlt~~~ 1J1Url .jf'Elfl'Jl~ 1l1'V'lti~ ml~YJn 

bb~t.lIls:l nn~ Ill'V'l tfl~'Elt.l1'j,\'J ~~11PI,rtt~::;t~U~ t~'El~lU'Vl'ElV'l t~'El'j,\llJ'Vl ISUt.l'j,\r'il'El~~fI'Jl~~ 
" " 

1t.ll:im~ru~~ bbL9ln(;jl~nt.l'El'Eln ttl ~t.l'El~nlJjjn~"Dl~LLli'1~bflN~~l~'1I'El~t~'El'j,\1 iJ bi11'j,\~lU ~'El 
iI iI i,lo=I 1"­

tt~~L9l'El~n1mt~L9lt.l~ttUt.lmnf1l. " 
fI'Jl~~'El~'Elmn ISUt.ll ·lhu1~~ISUt.l~ C1Ut.l'El'Elt.l~l~ltn1it'J~lt.l'Eln t'J~l C1ut.l1t.lmt!Jn ~t.l~n'j;'~ 

bb~~t~~L;i~fI':ll~~ t~'El~"'l::::1JflJ1JNn1tISUt.l'1l'El~L9lt.l1~~t.l~C1ut.l~t.l1J1 ~~Jt.l~~'Elt.l~~~l~ltn cu q cu ClJ 

U1fI'El~W'J tL9l'El f-1i':lU~'Elt.l1tl1 ojj'Ji'Ju1t.ln lt~'Elt.lt~1~ 'j,\1'El~'Elt.l'VllJ'Vl'Jt.ln lt~'Elt.l1Jn;i1t.lit.lt1ut.l1~ 
, 

-=Y IV .:::. .:::::r. 

'j,\t'El"'lf1ln1t~'Elt.lt'V'l~ tL9l~ 
, , 

~ C1ut.l~ 1~1 tnul fI'El~W'J tL9l'El f'Ji'Ju~'Elt.l1tl1i1t.ln1 tC1ut.l~'Ju L9lt.lt'El~ 1t.lt'J~1 bb~~~mt.lVl~~~t1ut.l 

.... 1 1 "'1 "...." " .... 1".... ...., ....~~f1l'Jn ~1mtmtUt.l t.lmn f1ln f1l'VlL9l'El~n1t ~l~ltn'Vl"'l~~~ "'l~btUt.l (Motivated) 'Vl"'l~ttUt.lbb~~ 

~~n~t.llt.l11JnlJn1tC1ut.lL9l1~bbt.l'J~f1l'1l'El~n1n1ut.lflt.lu"'l,Ut.l~ISUn~1 " Learning is Fun" 

~~'j,\mun~ n1n1Ut.l~tUt.lL~('El~~t.ln (nt.l'El~'V'lt, 2541 : 7 - 12 )" . 
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m'i'lll1tl 'i~i'Vlfi111'Vi"ll'£l~ tJ'Vl b~!1 'IJ F1'£1 ~\; 'J bl;l'£li"li 'J !I~'£I'IJ 

n1 df) Lfld1 ::;tf'lt111.h::;~'Vl~fl1 ~"1I'fl'l1J'Vl ~tJUfl'fl~~,) Ll9l'flf~')tJ~'flU 

= + 

P - M 1 P 
, 

M1 = l:J~"1I'fl'lfl::;LLUUL'il~tJ"'l1nn1d~'fl1Jri'flUn1d~tJU ( Pre - test ) 

M2 = l:J~"1I'fl'lfl::;LLUUL'il~tJ"'l1nn1d~'fl1J'It1~'1n1d~tJU ( Post - test ) 

P = '" " fl::;LLUULl9l~"1I'fl'l"1l'fl'Vllfl~'fl1J 

fi1"11'fl'ltS'19ld1~')u~1~"'l1n~l9ld~ "'l::;nfi1d::;'It1~1'1 0 - 2 rhfi1~'It11'fl'fln~11~nfi1~1nn~1 
~ . 

n'fl~1 1J'Vl ~tJUfl'fl~~,) Ll9l'flfJu1~ Lnru-n~1191dj1U 

,Q,fV4. g", q Q, tilQ..I 

~1 'IJ'J~!I'Vl bn!l'J"lI'£I~ n tJtJ'Vl b'i!l'IJ F1'£1 ~ 'Vi'J bl;l'£l'i"Jl 'J!I~ '£I 'IJ 

n1d~ m.oj11utf"'l'UU~'1~'1 L~1~1'!X~ ~tJU nfl,)1~flUL~'fl'lt11f)'ll11?l1'11hl~1 "'l1n'fl1"'l1dU 

~~'flULlfltJl9ld'l 'It11'fl"'l1nn1dU~,)'1'1t11fl'J1~~~'JtJl9lUL'fl'l ~'1n1dn~'fln1d~tJUn1d~'flU~t.h~U1"'l L~'fl 
~ ~ 

"'l::;111L~U'flL~'fl'lt111?l1'11 JU"'l~·lhtJ~'1lfllflfl'J1~~U1"'l"1l'fl'l~LrtJU 1Un1dflUflt)1'1t11fl'J1~h~~L~~LL~::; 
~ ~ ~ 

-rl')tJ1'!X~~tJULojf11"'l1U L~'fl'lt11f)"ll1JU~~U ~'1JU9'1nn1dl1rIL'VlflLuL~U~rl1-nL~'fl~I?J.lU1~'fln1d~tJU 

n1d~'flU L~~mn~U 1Utf"'l"'lUUfl,)1~ L"'l1run1')'It1U1'Vl1'1 L'VlflLUL~U vl11'!X~1~1dn~lfll?l'fl-n1'J~1dnU, ~ 

l.h:;~11'U U'fln"'l1n~LL~')U'lnn1d1.h:;~~i~lflflU~'fln1d~m~n1mj 1 'fl'fln~Vf'fl'l19l~1(9u,J1n~1tJ 

Llflm'il~1~'fltJ1'1~'1 ~'fl "fl'fl~~,)Ll9l'flf .. LL~:;1~nn1d111fl'fl~~,)Ll9l'flfm1~L~'fln1d~n~1nu 

~tJUn1d~'flU (Computer - Based Instruction) ~1~1rrlLL1J'I'fl'fln1~Liju 2 l.h::;L1l'V11mlJ 1 

1~LLri fl'fl~~,)Ll9l'flf-rl')tJ~'flu (Computer - Assisted Instrution: CAl) LL~~fl'fl~~'JLl9l'flf-rl,)tJ 
, 

9lfln1d~tJUn1d~'flU (Computer - Managed Instuction : CMI ) ;'1"'l~LL1J'I19l1~~mtru:;n1d 

1111t.J1~Ufhndd~"1I'fl'ln1d~tJUn1d~'flU~'1'1t1~lfl ( n~~~uLP1 ,2536 : 136 ) 

~~1J~ (2532) 1~'6'l~1'1 LL~:;'It11t.Jd~~'Vl~fl1~ 1J'Vl ~tJULt.JdLLnd~t.Jd::;n'fl1Jfl'fl~~'J Ll9l'flf 

-rl')tJ~'flU~'fl'ln1d1ojf"ll'fl'rJ LL'Jf AutoCAD ~')tJ1Un1dLOjjtJULL1J1J n~~l'l,)'fltJ1'1 Ltlu,rn~n~1 LLl:JUn 

f)"ll 1"ll1'1 LOJitJULL1J1J Lfl1'fl'ln~ d:;~1Jt.J d::;n1 Pli1tJUUldf)"ll1~~~U~'1 f)'Vlm~m 'Vl flLUL~U~ 19l~1'1t1ndd~ 

~n1UUL'Vl flLUL~U~d::;"'l'fl~ Ln~1~d::;UfldLWn'fl l:J~n1df)9tJt.Jd1nD~11J'Vl ~tJUfl'fl~~'J Ll9l'flfi:t.JdLLnd~ 
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1J:i'::n'flum:i'1-n1J:i'Llm:l.Jfl'fl:l.J~'.lbIWElfl'WmflVl~Mli~hh::~Vlfim'V'l 88.93/82.69 mfl1JB~ 

iJ1J:i'::~Vlfim'V'l 93.70/95.11 ~ ..:m~lLnru,"fi":l.J1(;l:i'j1'Wbb~::dj'W11J(;l1:l.J~:l.J:l.J~j1'W~~'1H 

fl:i':: (2534) 1~~11'1UVl~EJ'W-rl'.lEJ~'fl'W ~'fl'l'lflmn;iEJ'WbbU1J1l1'V'l~l?I 'l'lllb;iEJ'WbbUU 

bfl1'fl'ln~ 2 n'Cl:l.J~'.l'flth'l bU'Wl!n~nM1:i'::~u1J:i'::m~llmr(;l:i'-rl1'1~1'W1ru'l1'W 'iVlm~mVl flL'WL~~. ~ 

1J(;l~lV1nn:l.J ~mU'WbVl fl L'WL~~'V'l:i'::Iil'fl:l.J Ln~l'V'l:i'::'WflnVli1'fl t:J~m:i''i~EJ1J:i'ln{]~lUVl ~EJ'W 

fl'fl:l.J~'.lblP!'Elf-rl'.lEJ~'El'W iJ1J:i'::~Vlfim'V'l"ll'El'lm::U'.l'Wm:i'1'ElEJ~:: 83.00 bb~::1J:i'::~Vlfim'V'l"ll'El'lt:J~~'V'lfi 

1'ElEJ~:: 81.02 ~'1n~lLnru,"fi":l-J1(;l:i'~1'W 80 / 80 ~~'1H bb~::t:J~m:i'Vll?l~'Eluri'El'W~EJ'Wbb~::VI~'1~EJ'W 
~ ~ 

, 
~'.lEJUVl b1EJ'Wfl'El:l.J~'.l b(;l'Elf-rl'.lu~'El'W bblP! n ~ 1'1 fl'W'ElU1'1ill!tJ ~ 1 ~C1JVl1'1 ~ii ~.yh::~u 0.01 bb~ l?I'I~ 1 

~'.llVl (2535) 1~~11'1UVl~tJ'Wfl'El:l.J~'.lb(;l'Elf-rl'.ltJ~'fl'W ~'El'lm:i''fi1'WbLUUm'V'l1J:i'::n'ElU 

bb~::1l1'V'lbbtJn~'W 'i'lllb;itJ'WbbUUbVlflUfl 01 VI~n~IP!:i'1J:i'::mi"llltJU(;l:i''l'lll<D'V'li'W~'1 (1J.'.l.~.) 

'lVlm~tJ bVlfl L'WL~~1JIP!~lV1nn:l.J ~mU'WbVl flL'WL~~'V'l:i'::Iil'fl:l.J bn~l'V'l:i'::'WflnVli1'El t:J~ m:i''l~tJ1Jnn{] 

~lUVl b1tJ'Wfl'fl:l.J~'.lb(;l'Elf-rl'.ltJ~'El'W il1J:i'::~Vlfim'V'l 81.22 / 80.22 ~'1~'1n~lLnru,"fi"~n1V1'Wl?I 

~'V'lnru, (2539) 1~'t11m:i''l~tJ~'El'lm:i'W[ij.J'W1UVl~tJ'Wfl'El:l.J~'.lb(;l'Elf-rl'.ltJ~'El'W1J:i'::n'ElUm:i'• 
~'El'W~'El'l ~1fl'.l bL:i'~ LnIil~'W~ni'W:l.J'fl blP!'Elf b~'El~11'1UVl ~tJ'Wfl'El:l.J~'.l blP!'Elf-rl'.ltJ~'El'W Vl11J:i'::~Vlfim'V'l 

bL~::t:J~ ~:l.J~Vlf"ll'El'lUVl~tJ'W Ll?ItJ~11'1UVl ~tJ'Wfl'fl:l.J~'.lblP!'Elf-rl'.lEJ~'fl'W:i''.l:l.J 7 VlU'.ltJ u111JVll?l~'El'l 

flUn'Cl:l.J~'.l'flU1'1 ~'1 bU'Wl!n~ nM1:i'::~u1J:i'::mi"llltJu 1P!:i''l'll1<D'V'l bVl flUfli'WtI~ 2 ~l"l11 bfl1'El'l bU'W.
 
bb~::1Jfu'fl1mi"l 'lVlm~mVlflUflb<DtJ'I1V1~ ~1'W'.l'W 21 fl'W t:J~1Jnn{]~lUVl~tJ'Wfl'El:l.J~'.lb(;l'Elf 

-rl'.ltJ~'El'Wil1J:i'::~Vlfim'V'l 84.97/80.95 bu'W11J(;l1:l.Jbnru,"fi":l.J1(;l:i'~1'W 80/80 ~nTl.ml?lHbL~::il 
~ 

t:J~~:l.J~VlfVl1'1m:i'~tJ'Wb~:l.J;'W'flU1'1ill!tJ~1~C1J~0.01 

:l.J~'lm ( 2541) 1~'t11m:i'W[ij.J'W1bb~::Vl11J:i'::~Vlfim'V'lUVl~tJ'Wfl'El:l.J~'.lblP!'Elf-rl'.ltJ~'El'W 

~'fl'l m:i'~l?I bt'ElU'W'IA'W Ll?Imn1J :i'::~Vl fim'V'l'll'El'lUVl ~tJ'Wfl'El:l.J~ '.l b(;l'Elf-rl'.ltJ~'El'W (;l1:l.J bn ru,"fi":l.J 1 (;l:i'~ 1'W. ~ 

bmtJU bVi tJU t:J ~~:l.J ~VlfVl1'1 n 1:i'~tJ'W :i'::VI~l'1l!n ~ nM1Vi ~tJ'WJ1'.ltJUVI ~tJ'Wfl'El:l.J~'.l blP!'flf-rl '.ltJ~'El'W 

flul!n ~ nM1~ ~tJ'W~'.ltJm :i''i;'1'El'W1J n ~ bL~::1J:i':: bn'Wfl'.ll:l.J ~ l?I"lI'fl'll!n ~nM1~ il fl'.ll:l.J'll'ElU b~m flU 

UVl ~tJ'Wfl'El:l.J~'.l b(;l'El f-rl'.ltJ~'fl'W t:J~ m :i''l~tJ1Jn n{]~ 1 UVl ~EJ'Wfl'El:l.J~'.l b(;l'El f-rl'.ltJ~'fl'W'El~1 'Wbn ru,"fi"~ 

( 91.25 %) t:J~~:l.J~VlfVl1'1m:i'~tJ'W1il1nm:i''i;'1'El'W~'.lEJUVlb1tJ'WUVl~EJ'Wfl'tl:l.J~'.lb(;l'Elf-rl'.lEJ~'fl'WflUm:i' 

~'El'W1J n ~ bb(;ln ~1'1 fl'W'flth'liJl!tJ~l ~C1J~ :i'::~U O. 05 l!n~ nM1~ ~tJ'W~'.ltJUVl ~EJ'Wfl'fl:l.J~'.l b(;l'fl f-rl'.ltJ 

~'El'W ilt:J~~:l.J~VlfVl1'1m:i'~tJ'W~~'1n~1 bb~::l!n~nM11J:i'::bn'Wfl'.l1:l.J'll'ElUUVl~EJ'Wfl'El:l.J~'.lb(;l'flf 

-rl'.lEJ~'fl'W'flU1'W:i'::~U~n'l~:l.J1n 
~ 
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~nT (2543) 1~vhm1fj~rJ~'tI'I mn'l11'11J'Vll1mJ,fl'tl),J.y;,)ll?l'tlfoJl,)rJ'6'l'tl'W1~1JlJ,r~~ih~rJ 

~'tI'I'Vf~n n 11'6'l11'1lJ'Vl l1rJ'Wfl'tl),J.y;') ll?l'tl:i"'1l')rJ'6'l'tl'W LC;)rJiJ1l?1~lh~'6'l'l rll~'tI'6'l11'1ll~~'Vf11h~~'Vl~m~ 

'lI't1'1lJ'Vl l1rJ'Wfl'tl),J.y;') ll?l'tlf'll,)rJ~'tI'W ll~~1c;) e.J~~),J~'Vli'Vl1'1m1l1rJ'W L1't1'1 'Vf~nm1'6'l11'1lJ'Vl l1rJ'W 

fl'tl),J.y;') ll?l'tl f"ll')rJ '6'l'tl'W Lc;)rJiJ dl'tl'Vf1'l1't1'1lJ'Vl l1rJ'W'6'l'tl c;) fl~'tI'IrllJ'Vf~ n~ l?I1fllf'l1'6'll?lf'rJ l?I'6'l1'Vfn11),JUniVil?l 

91'W')'W 30 fl'W e.J~m1fj~m.h1n!J~1 

82.23/81.53 ltl'W11Jl?I1),JLnnJ.'t1~ri1'Vf'WC;) 

lTrJ'W mfjlfln~'VfLC;)rJm1'Vl(i1'6'l'tllJfll'Vi (t - test) lllJlJ~lJ~ (Dependence) ~lJ~1i1fl,)1),J 
I I I , 

lll?ln(;l1'1rl'W'tIth'liJ11mh ~ruvh~~lJ 0.01 Li1't1.y;"'l11nJ.1 fl~ ll'W'W'6'l'tllJ fl1l'il.flrJ'Vf~'1 l1rJ'WMn~1 fl1l'il.flrJ 
~ ~ 

r1't1'Wl1rJ'W '6'l11.11~~1lJ'Vl l1rJ'Wfl'tl),J.y; ') ll?l'tlf"ll'JrJ'6'l'tl'W~ '6'l11'1~'Wvh 1'IX ~ l1rJ'WiJ e.J~~),Jn'Vl i'Vl1'1m 1l1rJ'W 
q ~ °1 -, ....


l~),J'lI'W 
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l'Wmd';j~tJflf..:J~b1J'Wmd';j~m"i1..:J'Vl~'i:1'El..:J (Experimental Research) b~'El'l-111.h~~'Vl~Jl1'V'l 

lJ'Vl ~tJ'Wfl'El~Yi'l blPl'Elf-rl'ltJ'&'1'El'W~'&'1~l..:J~'W bb'i:1~';j bfldl~~e.J'i:1i~~'Vlt'Vl1..:Jmd~tJ'W 'l-1~..:J"'lln ~tJ'W~'ltJ 

lJ'Vl~tJ'Wfl'El~Yi'lblPl'Elf-rl'ltJ'&'1'El'W b~'El'l-11~'El..:J " mdtJmJli~l'W..:Jl'W';j"lllL'i:1'l-1~';j'Vlm" ~..:Ji:JdltJ'i:1~b~tJ~ 
..::::ll.CV CVq " 

md'l"'ltJ ~..:J'W 

1. d~bUtJlJ';jfi';j~tJ~H' 

2. n~~~'l'Elth..:J 

3. bfli'El..:J~'El~Hil'Wmd';j~tJ 
o ~ w ~ 

4. md~l b'W'Wmd'Vl ~'i:1'El..:J bb'i:1~bn1.Jd'l1.Jd'l~"lI'El~'i:1 

5. md';j bfld1~~-ii'El~'i:1bb'i:1~'&'1Ci~~lfl'Wmd';jbfld1~~-ii'El~'i:1 
~ ~ 

'1:: b;j!l'U~~~!I'vtL on 

md';j~tJflf..:J~HfbblJlJbbe.J'Wmd';j~m"i1..:J'Vl~'i:1'El..:J (Experimental Research) L~tJHfbblJlJ 

( One - Group Pretest - Posttest Design) i:JlUbblJlJc;)..:JlPIldl..:J~ 

xT 1 
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1. l.h:;-n1m ~'EI Un~mt1j':;~m:;~l.Jm'k!'k!1~1 f1ru:;f1~P11~~f~~~l'L,mn~ ~1"J11 

rjPl':lnj'j'~'EI~~1'L.m1j' .ft''WtI~ 1 ~~,:rVl:;LUU'WcrU'Wrj-n1 b~~:;rj'Vlm1'W'l1'W';)P1'"lnn~ ( Engineering
q 

Metallurgy) ~L1:1~~'EI'W ru ~mU'WL'Vl~b'Wb~un-n~'lfl~ rj'VlmL"JI~m:;'Wfln~il'EI 

2. n~~r;1'"l'Elth'lmj'~~u ~'EI ,rn~mt1j':;~m:;~l.Jm'k!'k!1~1f1ru:;f1~P11~~f'f.l~~1".,mj'~ 

~1"J11';)P1'"lmd~'EI~~1~md .ft''WtI~ ~~'l'Vl:;LUU'WcrU'Wrj"ll1 b~~::;rj'Vlm1'W'l1'W';)P1'"lmj'~ 
q 

( Engineering Metallurgy ) ~mU'WL'Vlflb'Wb~un-n~'lfl~ ';)'VlmL"lI~~j'::;'Wfln~il'EI ~~'l 

'Vl::;Luu'Wcru'W1'Wrj-n1~1'E1L~'EI'L!i1rj-n1~j''lnl.J"r'"l.jf'El'l1'W'i)~U''JI'El'l~~u1'WmflL1u'W~ 2 t1mj'~mt1 
'lJ 

2547 b~u"'l:;yhmj'~~r;1'"l'ElrJ1'l LLl.Jl.J L"'l1:;"'l'l ~1'W'"l'Wun~m~1~'1~'EI'l L~'EI'Il1~1'Vl~~'EI'l LL~::;H' 
q 

..
 
1.1 mj'';)Lflj'1:;lf".,«n~~j'j'1u'i)-n1~1'E1L.w'El~1';)-n1 b~~:;';)'Vlm1'W'l1'WrjPl'"lmj'~ 

'lJ 

n) ~mt1L~'EI~1rj-n1~1~"r'"l.jf'El~'EI'l'l1'W';)~U ~1~~«n~~j'mrunn~1 
'lJ ~ ~ 

fI ru:;f1j'P11~ ~f'El~~1~nn~ ~1"J11';)P1'"lnn~'EI ~~1".,mj' ~ Ltl ~~'EI'W~ ~mU'WL'Vl fIb'Wb~Uj'1-n~'lfl~
q q q 

"JI) 'i)Lflj'1::;lft)~n1..lj'::;~'l~mj'~'EI'W 1'WL~'EI~1';)"JI1~1~"r'"l.jf'El~'EI'I'l1'W';)~U ~1'W 
q 

i;' Qjo.?lI 
~ lS}i.ti.loCllI -=- .o::Y'" Qj 

I .o::YI .o::Y'" i;' 

f1'"l1~l ( Knowledge) 'Vl"'l1Lu'W b~U b""~L"llU'"l"ll1'k!~"'l1ru1L'W'EI~1'Vl"'l:;~'EI'WL'W'EI'l"'l1m'W'EI~1L'W'W 

'Vl1'l'Vl~'et lJ~1'E11..liJtii LL~hw 1~1 mJ'I1J'Vl crU'WLL~::; L':J1U'Wt)~ q1..l j'::;~'l ~m j'~'EI'W 

f1) 'i)Lfln::;lfL~'EI~1L~'ElL~'Elm~'EI~11~L~m::;~~nl.Jt)~n1..ld::;~'l~ 
q 

- 4'~b1tJ'l~1~l.JL~'EI~11~~N~1~t)~q1..lj':;~'l~L:n'l~~~nn~ 

'Il1L~'EI~11~~L~m-n1ru~1'WL~'EI~1 ~1'W'"l'W 2 vh'W ~j''"l'''l~'Ell.JLL~::;1..lfl.J 
'lJ ~ 

"JI) 'Il1t)~qUj'::;~'l~L:n'l~~~mj'~LL~::;L~'EI~1 

L~'EI""1'E1'E1mu'W"r'"l.jf'EltJ'ElU 1 
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I 

" , 
fI) 'Il1bil'elVl1U'Vl(j-tJ'WJ-J1vl11J'Vl~'el'l (Scrip) ~':ltJ~m~ru,:;~11J':i":i'mtJ~':ltJ~m~':i' 

'l) U(Yl ~ ,htJvl1~~L'el b~'el4' (Ylvl1 bU'W'D(YlU'Vl (j-tJ'WfI'elU~':l blVl'elf~':ltJ~'el'W 'htJvl1 mJ-J 
~ q 

, 
IV '" .dI ..:::::.. cv

'D':l tJ~'el'W1VI1J-JVI':l"1l'el b':i''el'l'l1'W':l 9tJ 

fI'elJ-J~':l blVl'elf~':ltJ~'el'W 

'il) 'Il1U'Vl~tJ'WfI'elJ-J~':lblVl'elfrl':ltJ~'el'W ~~h'lb~N~tJu1'elmb~':l1t11~~b~m'D1ru 
~ ~ 

, 
~1'W~'el 91'W':l'W 2 vh'W 1VI':i'':l'''l~'elUbb~':lufuut'lbbril''1l1Vl1J-J~1U'W:;'Il1 

'D) m':i''Vl (Ylfl'el'll-nu'Vl (j-tJ'WfI'elJ-J~':l blVl'elf~':ltJ~'el'W 
, " 

m':i''Vl (Ylfl'el'lbVi'el~m~1-n'elUn'V'li'el'l1Pi1'l 1 'Vl1'l~1'Wbil'elVl1 ':i'um'V'l 
~ 

" ,"'1" .. '" .. "'1 !:"I '"bbfl:;Jl1M1'Vl 'D m':i'b'D'elJ-J 'i'btJ'l b~tJ'l ':i'':lJ-J(l'lb':lfl1'Vl 'D b'Wm':i'b':i'tJ'Wm':i'~'el'W 

u fuu ':i"l uri1"11 rlUun ~nM1~hJ1~n ~J-J'Vl (Yl fl'el'l 
q q

," , 
"ll) 'Il11u1~~ b~m'D1ClJ ~1'Wbil'elVl1 ufl:;~1'WmHJ~ lVI~'elm':i'~'el'W 

" 1~fu1VI1J-J U'W':l'Vl1'l"1l'el'l bU~vl ( Best) ~'ln (Best, 1983 : 179 - 187 ) 

4.50 - 5.00 

3.50 - 4.49 

2.50 - 3.49 

1.50 - 2.49 

1.00 - 1.49 

o.::::d <=It. cr I 

Q.J) 'W11J'Vll':i'tJ'WfI'elJ-J'V'l':l blVl'el':i''D':ltJ~'el'W 

1u1-Dbnu-n'elJ-Jfl"'l1''l'''l1 nn~J-J'Vll9lfl'el'l 
~ q 
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-=:.I -=to c:r'l 

1J'VlL~tJ'WfI'fl~~'lLI?l'fl~"1l'ltJ~'fl'W 

ul1tn.jfn1Jn~~~'l'flf.h~ 

...I 
111~'V1 2 

" ,
.<:10 cr dI Q"I i;' .:=:Y -=t. Go' 

2.1 'lLM1::;V1 L'W'flVlll?ll~V1'l"1l'fl L~'fl~~I'W'liOltJ 

2.2 fjLfln::;~~l?lq1J~::;~~~L:n~~~~m~~"1I'fl~L~'flVllvT~V1~(;1 

2.3 ~mnLP'hnLLfl::;L'fln~ln~mn1Jn1~~(;1 LLfl::;n1~1J~::;L~'W~fln1~~mt1L~'fl1.jf 
.A i;' i;' -=:.I i;' 

Lu'W LL'W'l'Vl1~ n1 ~~ ~1~"1I'fl~'fl'J LLfl::;L"1ItJ'W"1I'fl~'fl'J 

2.4 ~Tl~ LL1J1J'Vl(;1~'fl1JL~'flnl?l'fl1J"ilij(;1 4 ~'lL~'fln 



18 

2.5 

~'ellJ bb'Cl~1JflJ1Jt'l bbrll,'n 

~'Cl~'elmd'Jr.rrJ 

2.6 '111 bblJlJ'VlC;)~'ellJ~1~1JflJ1Jt'l bbm'11 bb~'J 11J'Vl C;)'Cl'el'l (TryOUt) rilJ'l!n~m~ld~c;T1J 

1Jd~mP1ilmj[;ld'J'.nl'.t1'V'l·B:".J~'1~btlc;)~'el'W ru ~mU'Wb'Vl~L'WL'Clmd1'.n~'1~'Cl 'J'Vlmb'1l[;l'V'ld~'W~db'Wn'el 
'lJ 

1'W1l1~~rJ'W~ 1 t1md~mt1 2547 ~l'W'J'W1Jd~mru 20 ~'W ;'1rh-K'I~rJ'W'J'.nl'\.i~''elb~mn[;ld'lrilJ 
, .. , 

lJ'Vl~rJ'W~'el~~'Jb[;l'el:f'.rl'JrJ~'el'W~~~l'1;'W b~'el'Jbml~~'I-Il~l~'Jl~mn~lrJ ( Level of Difficult) 

bb'Cl:;fh~l'Wl"'l~lbb'Wn (Discrimination Power) LC;)rJn'elbnru"]~"'lldrulc;T'I~ l~-ii'el~'ellJiJ~l 

~'Jl~mn~lrJ ( P) 'el~d~'I-I~l'1 0.2 - 0.8 bb'Cl:;iJ~l~l'Wl"'l~lbb'Wn (D) ~'1bb~ 0.20 ~'W11J bb'Cl:; 

md'l-llfJru1l1'V'l'1l'el'l bblJlJ'VlC;)~'tllJ~'1'ilUlJ 0r.rrJ'I-Ilril~'Jl~b~'elJ'W'1I'el'lbblJlJ'VlC;)~'ellJ ( Reliability ) 

LC;)rJlojf~[;Id ~bC;)'elf l''lllf~'W (Kuder Richardson Formular 20 ) ( ~'J'Wbb'Cl:;~'1~rul , 2538 : 198 ) 
'lJ 'lJ 

b~'el1~ ~1 ~'J 1~ b~'elJ'Wbb~'J'I11~1 ~1 bil'Wmdb~'eln-ii'el~'ellJ~~l'Wbnru,.]c;T'In~l'J bb'Cl:;'I11~1'1-11~1~'Jl~ 

b~'elJ'Wreln~f'lb~'el1~~1~'Jl~b~'elJ'W[;Il~~~'el'lmdbb~'J ~'1'111-ii'el~'ellJ'.nc;)~1tnojfrilJn~~lir'J'eltJl'1 Lc;)rJ
q q 

bb1J'I-ii'el~'ellJ'el'elmu'W 2 '.n 
q 

c;) '.n 
q 

c;) bbdnlojf blJ'WbblJlJ'Vl C;)~'ellJri'el'W~rJ'Wbb'Cl:;'.n 
q 
C;)~~'el'l btl'WbblJlJ'VlC;)~'ellJ'I-I-K'I 

o oCIro c:o g" 

n1'ir;'l1b'U'U m'i'VI r;'I~'£I.:Ibb~:: bmJ'i'1'lJ'i'UJ"1I'£I3-J~ 
OJ 

md'VlC;)'Cl'el'l~f'l~Wjr.rmll'1-1'Wc;)md'VlC;)'Cl'el'l 1'W1l1~~rJ'W~ 2 t1md~mn 2547 
'lJ 

1. mdb[;l1rJ~~m'W~ lojf~'fl'l1JBillimd~'el'WL'Cl'l-l:;'J'Vlmbb~'Wn'.rll'1L'Cl'l-l:; ~'W 3 

b'Vl~L'WL'Clmd1'.n~'1~'Cl 'J'Vlmb'1l[;l'V'ld:;'W~dbWn'el LC;)rJlojf~'el'lb1rJ'Wbb'Cl:;'el1Jmnr~'el~~'Jb[;l'flf 
q 

b~i'el'l'illWll'V'l L1J db"'l ~ b[;l'elf'1l'tl'I bb~'Wn'lh'l L'Cl '1-1:; 

2. bb"'ln bblJlJ'Vl C;)~'fllJl~n~~~'J'eltJl'1't1r1 bblJlJ'Vl C;)~'ellJri'el'W~rJ'W 
q 

, 
3. 'I11md~'el'W~'JrJlJ'Vl~rJ'W~'el~~'J ~'el'l " md'tln1JBlJ'1il'W'Il'W'J'.nlL'Cl'l-l:;b[;l'el:f'.rl'JrJ~'el'W 

'J'Vlm " LC;)rJiJ'ell"'lld~~~'el'W 1 vll'W ~'el ~~'I11'Jr.rmU'W~~'el'W 
'lJ 'lJ 'lJ 

4. bb"'ln bblJlJ'Vl C;)~'ellJ b~~l~n~~~'J'eltJl'1 '111 bblJlJ'Vl C;)~'ellJ'I-I-K'I ~rJ'W~'JrJlJ'Vl ~rJ'W~'el~~'J b[;l'elf 

'.rl'JrJ~'el'W ~'el'l" md'tln1JBillil'W'Il'W'J'lllL'Cl'l-l:;'J'Vlm" 'I11reln~f'l 

5. '111 ~'Cl ~1~"'llnmd'l11 bblJlJ'Vl C;)~'ellJri'el'W~rJ'W bb'Cl :;bblJlJ'Vl C;)~'ellJ'I-I-K'I ~rJ'W'1I'el'ln~~ 
q 

~'J'eltJ 1'11m b~d1:;~'I-Il~'Cl ~~ ~'Vli'Vll'1nld~rJ'W bb'Cl :;'111 ~'Cl~1~"'l1 n m d'l11 bblJlJ'Vl C;)~'ellJri'el'W~rJ'W 

bb'Cl:; bblJlJ'Vl C;)~'ellJ'I-I-K'I ~rJ'W 11J'J b~d1:;~'I-Il1J d:;~ 'Vlfi1l1'V'l'll'el'llJ 'Vl ~rJ'W~'el~~'J b[;l'el f'.rl'JrJ~'el'W 
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':jL~11:::,xI:J~~~tl'Vl'i1:::'VI~1'l ~---

ri'el'W~EJ'l,JLL~:::'VI~'l~EJ'W ~--""l 

':j L~11:::,x'VI11h:::~'VlfiIl1V'lUVI ~EJ'W 

~'el~~'lLI?l'elf-rl'lEJ~'el'W 

.. 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,---------, - -- - - - - - : 

L-- J---------------------------------------------. 

d 
111~'V1 3 

\'4il~vtL,n 'Um'i~LA'i1~~_n'el3Jil.. 
n11':j4'EJ~f'ldm4'EJ1mL~n:::,xoii'el~~ bl?lEJn11~1'W'lru'VI1~1'Vl1'l~mi 

~ ~ 

~Ci~~1fl'Wn11':j L~n:::,xbLUU'Vll?l~'elU 

1,1 'VI1~1~'l1~EJ1n~1EJ (Difficulty Power) bL~:::~1~1'W1"'l~1bL'Wn 

(Discrimination Power) "II'el'lLLUU'Vll?l~'elU 



----

20 

II 

P =	 R
 

N
 
, 

d:1'el	 P ~'el ~1f1(Yl3-Jmn~1tJ 

.c:::Y 0 -=I, 0 it '" 
Q"o' 

R f1'el 91U~UflU~~1~'elUU~n 

'" '" .c:::Y 0 -=I 0 '" IV Q,,'

N f1'el	 91U~UflU~~1~'elUU~~~3-J~ 

N/2 

D	 ~'el ~1~1U19~1LbUn 

~'el ~1u~u'I!nbrtJu~Yh.jf'el~Ubln1umiwri~R u " ,
 
R 

L ~'el ~1u~u'l!nbrtJU~~1.jf'el~Ubln1un~3-J~'elU
 
"	 q 

1.2	 ~1~1f1~13-Jb~'el~U (Reliability) ~'el~bbUU~~~'elU 

~1PI'i'VI1Fi1Fl':J1t1b;1'el~'U"lJ'el~mJtlV11P1~'elti t~tJ1-n~(;1d KR -20 ( Kuder 

Richardson Formula 20 ) (~~ULb~:;~~f1ru1, 2538 : 198 ) 

r It	 = n 2: pq ]N - 1 
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N 
.dI 

rl'el 
0 g" .o::!II dI (L,<o' 

'"l1'W'"l'W"1I'el"1l'el'lLrl1'el'l~'el'"l~ 

p ~'el ~~~'"l'W"1I'el'l~~11~'Wi'el~n'l1 ~'W~'el~~~'"l'W"1I'el'lrl'W~1~n .. 
rllJrl'W 'I1'1~~~ 

q ~'el ~~~'"l'W"1I'el'l~~~1n~1'Wi'el~n'l1 ~1'el ~'el 1 - P 

S2 ~'el rl::: LL'W'Wrl'"l1~ LLUnh'"l'W"1I'el'l L~i~'el'lj'j'el~'1ltnJlJ 
t 

x = 

.. ..
XL~'el rl'el 

ZX .. 
rl'el .. 

N rl'el 

LX 
N 

~1 L'U~ur5lPln~'"l'W"1I'el'lrl:::LL'W'W .. 
~~1'"l~"1I'el'lrl:::LL'W'W'I1'1~~~ 

o " "'"l1'W'"l'W~ L"1I1fl'ellJ 
" 

and 

Hambeton (rl'l'"l~, 2536 : 185 - 186 ) 

O.v. = 

o.v. ~'el 
.cII 

n ~'el 

X ~'el 

Ln 
X,
 

1=1
 

N
 

~'"l1~L~U'IlPl1'1lPl1~~lPl~U1:::fl'l~ 
q 

0 iI -==I 

'"l1'W'"l'Wm".llU'"l".ll1ru" ~ 

~'"l1~lPl1'1lPl1~~lPl~U1:::fl'l~ jj~1LU'W + 1 ,0 LL~::: -1 
q 
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I I -=l Q.' -=l 

3. md'Vll'lMlU rl,) 11-J bbln n 1n1..:J"lJ'fl..:J rl:: LL'W'Wn'fltmtJ'W LL'Cl::rl:: LL'W'W'VI 'Cl..:J LdtJ'W 

'" 1Pl'i'lll1 Pi1 bblPln IPh.:l F1:: bb'W'W n'el'W b~!I'IJ bb~:: F1:: bb'IJ '1..1'111;.:1 b~!I'IJ.. 
t[..:Jrlru1 , 2538 : 104 ) 

2 = IN L D - ( L D ) 2 

N - 1 

"'ti ~m-n '1..1 n1'i'lll1tJ'i::i'V15111'V~"lI'el.:l1J'V1 b~!I'IJFI'el3JVi'J blPl'eli"li'J!I"''el'1..1 Ll'ltJ1sjf~ Ind 

( L~1,)ruU, 2528: 284 ) 

M, + M2 - M, 

P - M
1 P .. , .. 

M , 1:J'Cl"lJ'fl..:Jrl::bb'W'WL'il'CltJtOj1nmd~'flUn'fl'WmdLdtJ'W (Pre - tese ) 
, 

M 2 = 1:J'Cl"lJ'fl..:Jrl::LL'W'WL'il~tJtOj1nmd~'flU'VI~..:Jmd~tJ'W ( Post - test) 

0­

n~1 n'fl~1 U'Vl~tJ'Wrl'fl1-JV1,)LIn'flfu'W1~Lnru"11mlndj1'W 
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f"lru~f"ltI"l1~l?lf~I?l~Tl.mddJ-J ~1'l11'iI"l(mnJ-J~1?l~1V1md .ff''WtI~ 1 ~!.lTU'Wb'Vlf"l'l'W'l~un'.nJ-J-.lf"l~ 

'i'Vlm b'llI?l'V'ld~'Wf"ldbV111'fl bb'i'l~'i bf"ld1~,xj;.j~~J-J~'Vli'Vl1-.lmd~U'WVI'ff-.l~1n ~U'WlPl'"lUlJ'Vl ~U'Wf"l'flJ-JW'"l bl?l'flf 

"ll'"lU~'fl'W 'l~UWjr.rU1ffl bf"ld1~,x-n'flJ-J~ ~-.l~ 
'lJ 'lJ 

, 
.o:::::t, fT" I .o:::::t, (:$ .<::II .o:::::t, cr" I i.I..:::::.I 

1. md'"l bM1~V1V11~1f"l'"l1J-Jf"l~ bVl'W'lI'fl-.llJ'Vl bdU'Wf"l'flJ-J'V'I'"l bl?l'fld'll'"lU~'fl'W~1n j;.j b".llU'"l'll1 ru 
'lJ ~ 

2. md'i bf"ld1~,xVl1th~~'Vlfim'V'l'll'fl-.llJ'Vl~U'Wf"l'flJ-JW'"lbl?l'flf"ll'"lU~'fl'W 
.o:::::t, cr" Q/ ~ ..:::::.I IV .Q/ i.I ..:::::.I -=to d"'l 

3. md'"l bf"ld1~V1 j;.j~~J-J~'Vlfi'Vl1-.lmdbdU'WVI~-.l~1mdU'W~'"lUlJ'VlbdU'Wf"l'flJ-J'V'I'"l bl?l'fld".ll'"lU~'fl'W 

... ..~ 

~~ m'i'J LA'i1~'III"lI'el~~.. , 
md'i bf"ld1~,xVl11.h~~'Vlfim'V'llJ'Vl~U'Wf"l'flJ-JW'"lbl?l'flf'Ji'"lU~'fl'W b1'fl-.l mitJ mJDilli1'W-.l1'W'i'll1 

'It'lVl~'i'Vlm Ud1n!Jj;.j~~-.l~ 

~1'W'"l'W ( f"l'W ) x 
" .." 
~1'Wb'W'flVl1 2 3.79 

2 4.12 

..l 
IQl1nI?l1d1-.l'Vl 2 

, ", 
r1t)'l~fl ~ L~'J~'f}~ ~ L~tJf)111 ruY11~ ~'llJLl1'f)V11'f)UV1 d~~1J 3.79 LL~ ~~'1 ~r:Jl1-J fl (9l L~lJ~'f)~ ~ L~tJf)61fl ru 

ClJ Q,f ClJ cu Q,f 

'Vl1-.llPl1'Wmdj;.j~I?l~'fl'fltl~d~~lJ 4.12 ~du1lPl~1 ~b~U'"l".ll1runf"l'"l1J-J~~b~'W~1lJ'Vl ~U'Wf"l'flJ-JW'"lbl?l'flf
ClJ q 'lI Q,f 

"ll'"lU~'fl'W ~'fl-.l mitJnufiillil'W-.l1'W'i'll1'l~V1 ~'i'Vlm ~ Wjr.ru~ t1-.l;'W'fltl1'Wbnruan~i-.l'Vl1-.llPl1'Wb~'flVl1:..J 'lJ 'lJ 
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2. n1d'l-ll1Jd~~'VlfiJl1~lJ'Vl~t1'WI'l'el~Y1')L(;l'elfrl')t1~'el'W 

~n~~1oD1'Wn1d'l-l11Jd::::~'VlfiJll~'1I'el-:JlJ'Vl~t1'WI'l'el~Y1')L(;l'elfrl,)t1~'el'W t(9ltl1-n~(;ld (L~l,)ru.~, 

2528: 284 ) 

M 1 + 

P - M 1 P 
, 

M 1 = ~'Cl'1l'el-:JI'l~LL'W'WL'il~t1"'llnn1d~'ellJri'el'Wn1dL1t1'W (Pre - tese ) 
, 

M 2 = ~'Cl'1l'el-:JI'l~LL'W'WL'il~t1"'llnn1d~'ellJ'l-li-:Jn1d~t1'W ( Post - test ) 

P 

fll'11'el-:J~(;ln~')'W~1~"nn~(;ld~ "'l~ilflld~'l-I~l-:J 0 - 2 tilfll~'l-Il'el'eln~11~ilfll~ln.. 
n~l n'el~l lJ'Vl ~t1'WI'l'el~~,)L(;l'elf,r'W1~Lnru"f1~1(;ld~1'W 

os 

LL'Vl'Wfll M 1 = 5.40
 

M 2 = 14.25
 

P = 20
 

1Jd~~'VlfiJll~ .., = 14.25 - 5.40 + 14.25 - 5.40
 

20 - 5.40 20
 

= 0.606 + 0.443
 

= 1.04 
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3. m:i'1 L'"J:i"l::;'\.fCJ 1:l-5l--l ~'Vlt'Vl '1-.:Jn1 :i'~t1'WVI~'1~1 n ~t1'W~,)t11J'Vl ~t1'W'"J'ell--lYi') L~'elfrl')t1 ~'el'W 

n 1:i'1 L'"J:i"l::;'\.fCJ 1:l-5l--l ~'Vlt'Vl1'1 m :i'~'W :i'::;VI~ 1'1ri'el'W~t1'W LL1:l ::;VI~'1 ~t1'W~')t11J'Vl ~t1'W 

'"J'ell--lYi') L~'flf'.rl')t1 ~'fl'W tlPltlboD ~ ii~b 'Wm:i'1 L'"J:i'1 ::;'\.fm:i''VllPl ~'fl1J '"J') 1l--l LL~ n ~1'1'11'fl'l '"J::; LL'W'Wri'fl'W~t1'W 

LL1:l::;VI~'1~t1'W (t - test: One - Group Pretest - Posttest - Posttest ) tJ:i'1n!JCJ1:l~'1e 

L 0 = 177 , L 0 2 = 1581 N = 20 '"J'W 

2 
= J L 0 - ( L 0 ) 2 

N - 1 

177 

= J( 20 x 1581) 

20 - 1 

- ( 177 ) 2 

= 177 

15.32 

~1n~1:i"l'l t 
, 
;'1~ df = 19 

= 11.55 
, , 

:i'::;~1J'"J,)1l--lL~'fl~'W 0.01 ~~1 2.861 

VI~n LL~~1 t ~~1'W')ru1~ = 11.55 ~'1n~1~lPlVl~n LLtJ1:l~1CJ1:lm:i''VllPl~'fl1J 2 '"Jf'lLL~n~1'1n'W 
'lJ q 

u'W~'fl m:i'L1t1'W~')t11J'Vl L1t1'W'"J'fll--lYi') L~'flf'.rl')t1~'fl'W L1'fl'l m:i''tJ ntJ51J1ib'W'I1 'W1"1l1t1:lVl::;1'Vltl1 

un~ nM1~ '"J,)1l--l1L~l--l~'W'flt.J 1'1~Utl~1 ~ru'Vl1'1~ ii~~ :i'::;~1J 0.01 
'lJ ~ 



__ 

26 

3. 79 bbrl:;t1f1'l.m11~~11I~'Eln11~'El'l.l'El~~1:;~1J 4.12 ti'El~1'El~1m:;~1J~ 

2. l.h:;~'Vl~!11Yi"1l'El'l1J'Vl~t1'l.lPl'El~~,)bl1l'Elf~,)£H'1'El'l.l~'El'! n1111mJB1~1'l.l'!1'l.lij'1l1bm..,:; 

ij'Vltl1 1t1fbnru-nm11l1j1'l.l 90 / 90 

0 ,
~ ~ ~ ~ 

'l.ltl~1PltlJ'Vl1'!~C1111'Vl1:;~1J 0.01 
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""'lloQ"o" Q"o"~ " " 
m j''J IOl tJ fl j\:) 'W 

~'fl,.:mlj'!l mJBmi1'W'Il'W~"1l11~~::~'Vlm ~l~flJun~m~lj'::~lJmt1Jt1Jl (?]1 flru::fl!P11~ (?]f~(?] 

~l~nn~ ~1"111~P1'Jnn~'fl(?]~l'L~mj' ~rnu'Wb'Vlfll'Wl~un"1l~'1fl~ ~'Vlmb"1l(?]'V'lj'::'Wfln~n'fl 
q 

bb~::~ bflj'l::'Lfr.J~~~~'Vli'Vll'1mj'b1tJ'W ~~'11Ol1 n b1tJ'W~'JtJlJ'Vl b1tJ'Wfl'flUV1'J b(?]'flf-rl'JtJ~'fl'W n~~ lPl'J 

'flth'l~H1 'Wmj'~4'tJ bU'WUn~mt1j'::~lJ bU'WUn ~mt1j'::~m::~lJmt1J t1Jl (?]1 fl ru::fl!P11~ (?]f~(?] 

~P1'Jnn~ ( Engineering Metallurgy) 91'W'J'W 20 fl'W bfli'fl'l~'fl~1fl'WmnnlJaii'fl~~1'Wmj'~4'tJ 
, 

~'fl lJ'Vl b1tJ'Wfl'fl~Yi'J b(?]'flf-rl'Jt.J~'fl'W~'fl'l mj'!l mJBmi1'W'Il'W~'ll11~~::~'Vlm bb~:: bblJlJ'Vl~~'fllJ1'~ 
.. ... 

r.J~~~~'Vlfi'Vl1'1mnj'tJ'W 

m j'~ ¥l'1lJ'Vl b1tJ'Wfl'fl:WYi'J b(?]'fl f-rl'JtJ~'fl'W 1'Wmj'~4'tJ~ 

l?11'1 1 mj'~ bflj'l::'Lfb~'fl~l mj'nl~'W~1'(?]Qlh::~'1'-) mj'~¥l'1 bblJlJ'Vl~~'fllJ mj'~¥l'1lJ'Vl b1tJ'W 

fl'fl~Yi'J b(?]'flf-rl'JtJ~'fl'W ~'fl'lmj'!lmJBlJ'1i mn(?]1tJ~~'W'Il'W'Vl ~~'fllJ 1~mbu'l,T'W(?]'fl'Wmn(?]1tJ~ 

~'W'Il'W'fl'flmu'W 7 lJ'Vl b1tJ'W bb~::bnlJU'W.yjn1.n'Wbb~'W6]~j''fl~91'W'J'W 1 bb~'W ~'1l?1'fl1u~ 

, " 
lJ'VlVl 2 mj'lPl~6Jl'W'Il'W'Vl~~'fllJ
 

lJ'Vl~ 3 mj'uflJ~'J~Ul~'W'Il'W
 
d 0 IV d Ci' 

lJ'Vl'Vl 4 mj''Vll(?]'Jbj''fl'WbtJ'W 

lJ'Vl~ 5 mn(?]1tJ~'iJumru1'Wmj'i~~'J~Ul~'W'Il'W 
, 

lJ'VlVl 6 mj'uBmi'l1'W1Ol1'1 
, 

lJ'VlVl 7 lJ'Vl~rU 

mj'~ bflj'1::'Lf~lUj'::~'Vlfi1l1'V'llJ'Vl b1tJ'Wfl'fl~Yi'J b(?]'flf-rl'JtJ~'fl'W~~h'l~'W H'bnruoy]mj'~l~1 

uj'::~'Vlfi1l1'V'l 90 / 90 mj'~ bflj'l::'Lfr.J~~~~'Vli"1l'fl'ln~~lPl'J'flth'l~ b1tJ'W~'JtJlJ'Vl b1tJ'Wfl'fl~Yi'J b(?]'flf 

-rl'JtJ~'fl'W b~'fl't11 bblJlJ'Vl ~~'fllJ rl'fl'Wb1tJ'W bb~::~~'1 b1tJ'W~'JmblJlJ'Vl~~'fllJ~'JtJr.J~~~~'Vli ~ rrs4'tJ~¥l'1 
" 
~'W bb~::~l'Wmj'~ bflj'1::'Lfaii'fl'i1'fl1J bb~'J 1~tlH'~n~1'Wmj'~ bflj'l::'Lfmj''Vl ~~'fllJfl'Jl~ bb(?]nl?11'1"11'fl'l 

fl::bb'W'Wrl'fl'Wb1tJ'Wbb~::~~'1b1tJ'W (t-test: One - Group Pretest - Posttest ) 
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1. b~!l~h:llJ'VllitJ'WV'l!l~~,)blWelf..n')tJ~!l'W ~!l,:m11'tjmJBllii1'W,:n'W';j"ll1t~'l-I:;';j'VltJ1 

2. b~!l'l-l11.h:;~'Vlfi1l1~'1I!l'llJ'VllitJ'Wfl!l~~,)bl'1!lf'll')tJ~!l'W~~j:1'l~'W 

3. b~!l';j bfln:;~tJ~ ~:W~'Vli'Vl1'l m1litJ'W'l-I~'l'"l1n litJ'W~l'JtJlJ'VllitJ'Wfl!l~~,) bl'l!lf..n')tJ ~!l'W 

'iUU.1 ~~1'1Jn1'i1~!1 
doll 

1. lJ'VllitJ'Wfl!l~~,)bl?l!lfrl')tJ~!l'W~~j:1'l~'W~lh:;~'Vlfi1l1~1~l'l1~bmu-n~,J1l'l1~1'W 90/90.... 

2. 'l-I~'l'"l1nlitJ'W~')t1lJ'VllitJ'Wfl!l~~,)bl'l!lf.rl')tJ~!l'W~~j:1'l~'W 'Wn~m~1~fl,)1~j:b~~mn 
'lJ 

~'i'IJ rJ~ n1'i1~!1• 
m1';jrortJ ~!l'l m 1~ h:l bb~:;'l-I11h:;~'Vlfi1l1~lJ'VllitJ'Wfl!l~~,)bl'l!lf'll')tJ~!l'W ~!l'lm1'tj mJBllii 

1'W'l1'W';j'll1t~'l-I:;';j'VltJ1 lh1nDtJ~~'le 

3.79 bb~:;~1'Wm1tJ~l'l~!lm1~!l'W!l~~1:;~lJ 4.12 n!l~1!l~1'W1:;~lJ~ 

2. lh:;~'Vlfi1l1~'1I!l'llJ'Vlb1tJ'Wfl!l~~,)bl'l!lf'll')tJ~!l'W ~!l'l m1'tjmJBllii1'W'l1'W';j'll1t~'l-I:; 

';j'VltJ1 1~bmu-n~1l'l1~1'W 90 1 90 .... 

f1.n'IJ'i1!1rJ~ 

n 11';jrortJ flf'lebiJ'Wn 11~j:1'l bb~:;'l-I1U 1:;~'Vlfi1l1~lJ'VllitJ'Wfl!l~~,)bl'l!lf..n')tJ ~!l'W ~!l'ln 11'tj n 

uBllii1'W'l1 'W';j"ll1t~'l-I:;';j'VltJ1 ~ 1'l-1flJ'Wn~ m~1 1:;~lJtIk~ qj 1l'l1 fl ru:;fl~13l1~ l'lf~ l'l~1'l-1 n11~ 

~1'111';jI3l')nn~~l'l~1'l-1m1 ~ rnU'Wb'Vl fl t 'Wt~un"ll~'l fl~ ';j'VltJ1 b'1ll'l~1:;'Wfln'l-lil!l un nD~1~u1:; 

~'Vlfi1l1~'1I!l'llJ'VllitJ'Wfl!l~Vi')bl'l!lf'll')tJ~!l'W1~bnru-n~rll'l1~1'W 90 1 90 .... 
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, , 
biJ'flY191~rul~1 b'U~tJ'lI'fl'l bbUU'VIl?1~'fluri'fl'W~UW iJ~lbVhr1U 5.40 

n~l ~lFl::: bb'W'Wb'U~tJ'lll'fl'l bbUU'Vll?1~'fluri'fl'W~tJ'W ;'Ie.fS4'mr'W19~1J.J191n~1 bVll?Jc;1'1d 

1. trn~m~1~~4'tJ1-Ndj'Wn~J.JlP1'1'flth'l ~'fl trn~mn~:::c;11J1.flrurullPl~ Flru:::Fl~V'll~lPlf 
'iI III QlQI III 

'fll'l~lV1m~J.J ~1'l11'iV'l'1m~J.J'fll'l~1V1n1~ ~mU'Wb'VI,"lb'Wb~Un'1lJ.J'IFl~ 'i'VItJ1b'lll'l~~:::'WFlnVlll'fl 
q q 

~'Iril~'I~tJ'W'flU1'WJl1Fl~tJ'W~ 2 t1n1~~mn 2547 n1~'VIl?1~'fl'lr1Un~J.JlP1'1'flul'1~4'tJ1ojfn1~'VIl?1~'fl'l 
'lJ q 'lJ 

~9m:::c;1Ulh:::n1V'lt1tJ1rl'l~'i'Dl~~ (U.'1.'D.) ~1"JJ1'lh'ltJ'Wl?1 '.rll'11vJlh '.rll'1~b~Fl'VI~'fl\ln~ 

~n 20 % btl'Wtrn~mn~~tJ'W9U~1"JJ1'.rll'1n~'lN'Il'W ~'Ib~'flVllV1~n~m'i'Dl~~tJ'W iJn1~!Jn~u 

9:::1-Nn~ J.J lP1'1'flUl'1~hliJ~'W~l'W'~'fl'ln1~!J n ~1J l?1'fl n~~l'W J.Jl'i bFl ~1 :::'tXbv\1~'W 

3. ri'fl'W'VIl?1~'flU~4'tJ9:::U'fln r1utrn ~ m~l~'1 btl'Wn~ J.J lP1'1'flUl'1~l Fl::: bb'W'W~1~9:::iJ l:J ~ 1'W 
'lJ q 

n1~~tJ'W~~4'tJ~'fl'W'flU ~'fl 'i'Dl'11'Wb~VI::: 1 c;1'1~'Wn1~'VIl?1~'fluri'fl'W~tJ'W~'1tJU'VI ~tJ'WFl'flJ.JY1'1 blPl'flf 
'lJ 'lJ 

~1 b'U~tJ'1j'fl'l Fl::: bb 'W'W~'I ~1 b~ ~l:::trn ~ m~l hliJ Fl'11J.J¥~'W~1'W1'Wb~'flVll~ ~tJ'W~'W 
'lJ 0.9 

J.Jlri'fl'W bb~:::b~'fl ~4'tJ~'I btl'W'fl191~tT~~'fl'Wu~:::r.h'i'Dl1'Wb~'flVllU'VI b1tJ'WFl'flJ.JY1'1 blPl'flf"1 c;1'1n~l'1 
'lJ 'lJ 

1~trn~mnl?1U'VI~tJ'WFl'flJ.JY1'1 blPl'flf "1 b~'fltrn~n~ll?1U'VI ~tJ'Wb~t9~'I1~Vil bbUU'VIl?1~'flU b~J.J~nFlf'l 
'lJ 'lJ 

<=II I -""'ll .::It. tr 

b'U~tJ"JJ'fl'lbbUU'VI M'flun'fl'Wl?1U'VI b~tJ'WFl'flJ.J~'1 blPl'fl~ "1 
'lJ 

1'W~ '1 'W'lI'fl 'I n1~'i bFl~l:::'tX l:J ~ ~J.J~'V1 'B'VI1'1 n1~~tJ'W ~:::VI~l'1ri'fl'W~tJ'Wbb~:::VI ~'I ~tJ'W~'1tJ 

U'VI b~tJ'WFl'flJ.JY1'1 blPl'flf"li'1tJ ~'fl'Wbb~'1 bl?1tJ1oD"~ [i ~1'Wn1 ~'i bFl~l:::~ Fl'11J.J bblPl n l'11'1"JJ'fl'l Fl::: bb'W'Wri'fl'W 
, 

bb~:::VI~'Ib~tJ'W (t-test : One-Group Pretest-Posttest ) 91nlPll~1'1 t ~'IiJ df = 19 ~:::c;1U 

Fl'11J.Jb~mr'W 0.01 iJ~l 2.861 ~'It1'fl~lbtl'W9l?1V1~n bbl'1~l t ~~1'W'1ru1~ = 11.55 ~'In~lq 'lJ 

, l?1V1~n bbU~~l t:J~ n1~'VIl?1Ml1J 2 Flt'l bbl'ln l'11 'I r1'W ~'W~'fl n1n1tJ'W~'1tJu'VI ~t1'WFl'flJ.J'vh bl'l'flf 

'.rl'1t1 ~'fl'W ~'fl'l n1~'tJ nuBilll1'W'I1'W'i"ll1b~VI :::'i'VItl1 trn ~n~liJFl'11J.Jlb~J.J~'W'flUl'1iJtr t1~ 1 ~fk!'VI1'1 

~[i~~~:::c;1U 0.01 ;'I~'fll?1A~'fl'lr11J'11'W'i4'tJ"JJ'fl'l 4'n1 (2543) 1~Viln1~'i4't1 
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'" "11'£1 b~U'£l bbU:: 
," ......1. 'lItl L~'Wtl LL'W~L'WtlmdLdtJtmld~tl'W 

91 n I:.Itl n ldU d~ Lil'W'lItl..:J ~ L~ tJ ':l'D 1 ru 1~ 1"11d~~1J fl~ LL'W'WL'U~ t.l1'Wmd1Jd~Lil'W'Vl1..:J ~l'WL ~tlVll" ~ 

L'Yl1nU 3.79 
, , 

11l1a-J"lI':l..:J 1"11 fl~ LL'W'WL'U~tJ fl':lla-J ~ l?l L~'W'lItl..:J ~ L~tJ':l'Dl qj11l1a-J LL'W ':l'Yll..:J'lItl..:J LU ~vl 3:J 1"11tl~1 'Wd~~U ~ 

tl19 LU'Wl:.ltla.J191nU'Yl ~tJ'Wfltla-J~':l Ll1Itlf"ll':ltJ~tl'W~ W19tJ~~1..:J~'W LtI'WL~tlVll~fimd~tl'W~ W19tJ3:J 
" " 

Ud~~Ummr LLtl~fl':l1a-Jfl'WLV'ltJ1, 'Wmd~tl'Wa.J1V1tlltJ~UtJ LLtl~1'Wmd~1 Lu'Wmdf:huvh~~ttl9~tll 

~~ttl~ r:htJv'h LL~':l1U9l?lv'h LU'WU'YI ~tJ'Wfltla-J~':l Ll1ltlfl'Wmd~l LU'Wmd~9tJ 1'Wfl~..:J.n ~9tJhJ1~ 

~lLU'WmdLtl..:JLLr;l9l?l91..:J~tU~1..:J91nJl1tJt.!tln~lLU'Wmd1~ 9..:Jvll1~1"11Ud~Lil'W~1~tl~1'Wd~~u~ 

91nl?l ~':ltJ L':ltll LLtl~~ m'W~ ~..:J"r'Wrf19~tllU'Yl ~tJ'Wfltla-J~':l Ll1ltlf-rl':ltJ~tl'W ~tl..:Jmd1JnuDu~1 'W 

..:Jl'W~"lll ttl VI ~~'Ylm 1uH1'Wnl d~tJ'W LLtl ~md~tl'W ~ ~tl'W9~~tl..:J3:JVl m~~1'WmduDu~ ~1'WmdL11l1tJa-J 

~'W..:Jl'W'Yll..:JttlVl~~'Ylma.J1ritl'W ~1a.J1df:l~9~l1ltlU~lma-JL~tltrn~n~13:J-ntl~..:J~tJ LLtl~'W~tla-J~9~ 

LL~l?l..:Jmd~lfil1lmduDu~..:Jl'WL11l1tJa-J~'W'Yll?l~tlU'Yll..:JttlVl~~'Ylm 1~trn~n~1~1~tlt.h..:J-ifl1 LLtl~ 

Utltll?ld'itJ 

2. -ntl L~'Wtl LL'W~L~1lmdij4'tJ flf..:Jr;ltl1U 

91nmdf:htJvll~tlmd~tJ'Wmd~tl'W"lll?l.n, LtI'Wmd~..:JL~tlVllij'D1Ul..:Jl1ltl'WL'YI1"r'W ~..:J"r'WL~tl 

Vll~ ~ a-J1,j dru lIftl..:J1-ifL':l tll LLtl::;m dL11l1tJa-Jmd~m':l'Wl'WLLtl::; LVI a-J 1 ~~a-J n~l.n 1'Wm d~l Lu'Wmdij9tJ 

" " ,
1t.!~n~ru~L~mn'Wu 9::;lIf1l..:J3:JL':ltll1'Wmdf:htJvll~~ttl1~a-Jln riltJ~ldtl..:JVltlltJ I"lt..:J L~tlUla-Jl~l?l 

L~tlnJll'W~~~~ l?l ~lV1tU 1"111-ifr.lltJ 9~lIf'el..:J3:J..:JU~ldtl..:J~1V1tUI"119l?l91..:J ~tU~a-Jvr..:Jl'Wij9tJ 1"111'~ l?l , '" 

LLI:.I'W11l1n..:Jmd~lLu'Wmd 9~~tl..:J3:Jmdud~'l1a-J~1V1tUmia-Jr~i':la-Jvll..:Jl'Wij9tJ L~tlvll1~n~a-JW19tJ 
~ q .." q 'l.I 

VJnl"l'W'YlnUI"l':lla-Jrll':lVlUl'l1tl..:J L~'el'Wtrnij9tJ LLtl~L~tl1~ Lnl?lI"l':lla-Ji':la-Jijtl LLm'llUqjVll~ Lnl?l~'W1 'W 

md~l Lu'Wmdij9tJ 
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'" .... cv.... d' .1.... ~..r ...
n-:J'Jfl bVltJ'WnCWYlbVlPl'W. 2540. n1'i'Jl9l n1'i'JbFt'i1:::V1 n1'i'U'i:::b3J'l..I'VI1·m1'il'lm~1b'U'EI.:I19l'l..l. 

nt-:JbVlYf'1: ~'Wu~'flb~1d·Jnt-:JbVlYL 

nqrt~'W~ 1(;.l.J'W1ruN~. 2536. b'VIFl1'l..11~iib'VIFtilFtAm~1. nt-:JbVlYm~1'W~r: 111~ij'Jl1 

~rPl1~(wfbVl~L'WLflU f)ru::;~rPl1~l?lf'fll?l~1~mnJ ~rnU'WbVl~L'WLflU~r::;91l~bn~1 
q q q 

m~mr~m~1'W'flnLN~tJ'W. m::;m'J-:J~mt1fimr. 2541. ~~!IF1'J13JlJi''il.:ln1'i'U'VIb~!I'l..1 

Ft'il3J~'Jbl9l'Eli"ll'J!I~'EI'l..I~ n~-:JbVl~~~1'W~r: U1';Vl~'WUmr~mfbbfi'W9'WVlf 91nf;1. 

, 
cv.::::rl cv.::::rl 1I ~ <=It. tr I CV _.::::rI .::::rI o:dI IV 

9m rPl~'U1tJ. 2543." n1rM1-:JuVlbrtJ'W~1l~~'Jbl?lllr'1l'JtJ~1l'Wr::;uu~fll?l~bf;1tJbrll-:J~flnmr 

~ r1-:JUVl ~tJ'W~ll~~'J bl?l'flf..n'JtJ ~'fl'W." ijVlmu~'WfimfJ.! fJ.!1 ~ tPl1~ l?l f~ l?l~1~nn~~~1U ruon l?l 

~1'l11 ~1l~~'J bl?l'flfbVl ~ L'WLflU bbfl::;~1r~'WbVl PI ~~1ijVlm~tJ bVl~ L'WLflUm::;91l~ bn~1fi'Wu1. 
q 

rJ'Wll~m bfl1~9f~ bb~-:J. 2541. Ft'il3J~'Jbl9l'Eli"ll'J!I~'il'l..l. n~-:JbVl~ "1 : 111f)ij'1l1L~l?l~PI'W~m~1 

~ru::;~rPl1~l?lf 9yq1fl-:Jnmr~~1ijVlm~tJ. 
q q 

, 
fir::; L~llru9l?l~. 2534. "mr~~1-:JUVl ~tJ'W~'fl~~'J bl?lllf..n'JtJ~ll'W ~1l-:Jijfimn'iltJ'WbbuU111~lfff;1 

, 
ij'll1b'iltJ'WbbUU b~11l-:Jnfl 2 (APM 152)" ijVltJTn~'WfimfJ.!fJ.!1~lPl1~l?lf~l?l~1~nn~ 

, 
~~1Uruon l?l 111~ij'Jl11'1 rPl1~ l?lfb~11l-:Jnfl uruonl?lijVlm~tJ ~mu'WbVl ~ L'WLflum::;91l~ bn~1 

q 

, 
~flij111 1Jfl~'Wll-:J. 2541 "n1r~(;.l.J'W1bbfl::;~1Ur::;~Vlfi111~UVl~tJ'W~1l~~'Jbl?lllf..n'JtJ~'fl'W ~1l-:J 

mrlfff;1 b~llu'W'lA'W1'Wij".ll1 bVll'lul'lmrlfff;1 bUU b~1l9U9U ~~n~l?ln::;{;)umruru1l?l1 ~ru::;~~nn~ 
q ll.I Q,I Q,I 

Pl1~l?l{ ~mu'WbVl~L'WL'6lUr1'Jl~-:J~fl . " ijVlmu~'Wfimruru1~rPl1~l?lflll?l~1~nn~~1uruonl?l 
Q,I Q,I q q 

uruonl?lijVlm~tJ ~mu'WbVlrIL'WLflu~r::;91l~bn~1~r::;'W~nWnll, 
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" 
~'l'W 'll1UUPl. bbfl::; re)..:Jl'lru1 'll1UUPl. 2538 L'VII"lUPln1'3'~~!I'V11·m1'3'~ntt1. 

,
~~~l'lf..:JVi 4. 

m'..:Jb'Vl~, "1: 'lliTIm'll1~'W., 

'll'l1'Vl 9'W'Vld. 2535. "n1Ul~1..:J'IJ'Vl~U'W1'l1l~~'lbIW~f·]hUM)'W b11l..:Jn1d'fl1'Wbb1J'lJm~1Jd::;nll'IJ 

bbfl::;m~bbUni'W." fj'Vlmil~'Wffmruru1I'ldPl1'lll'lflll'l'll1lmdduuruonl'l ml'lfj'1l1I'ldPl1'lll'lf
0'0' II II q 

bl'l11l..:Jnfl uruonl'lfj'Vlm~U 'llmu'Wb'Vl~t'WtflU~d::;91l~ bn~1~d::;'W~db~illl. 

~llbl'lllf" fj'Vlmil~uffmq)q)11'l1Pl1'lll'lf'fJl'l'll1~m'd~~~1uruonl'l 'll1"]]1fj'1l1 I'llPl1'lll'lf .
 
bl'l11l..:Jnfl 'llmU'Wb'Vll'lb'WtflU~d::;91l~bn~1fi'W'lJl, 

b'll1'lruU ~m]1uruonl'l. 2528. L'VIl"lt'Ut~ii'VI1·m1'3'~ntt1. nl..:Jb'Vl~ "1: h..:J~~~'llmu'W 

b'Vll'lt 'WtflU~d::;91l~bn~1m::;'Wl'ldb~illl. 

1'l1l~~'l bl'lllfrl'lU'llll'W b1lI..:Jn1dL-D'".IllIYhb'lf AUTOCAD '.IhUL'Wn1db~U'Wbb'IJ'IJ" fj'Vlm 

il~'Wff mq) q)1 ~lPl1'lll'lf'fJl'l'll1~ndd~1Jruon l'l m~fj'1l1I'llPl1'lll'lfbI'l11l..:Jnfl 1Jruon l'l 

fj'Vlm~u 'llmU'Wb'Vll'lt'WtflU~d::;91l~bn~1~d::;'W~db~illl. 

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

ed. Englewood Cliffs, New 

Jersey: Prectice Hall, Inc. 

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

Press. 
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/2547 
ev ...I = 
1U'VI 18 :I-J~'U1tJ'U 2547 

,r').jf'e1~'e1'H~":14'mw\~:;Yh'U "'Lh:;n'e1lJ~')tJLfOld,.:m1drJ'e1tJ 7 LfOld,.:m1d 1~flJ'e1~~1~~1Lij'Umd~'lLL~ 

1''U~ 25 ~:l-Jrn~'W,jr 2547 ~1tJ'.14'mL~:;tJn'e1lJd:I-J1~~"'l1dru1LL~,)~1 'U1'ld:;~111d1 ~fl~~n~mj'nr 

,r,)'1"'W1 LLemn'.14'tJiJfOl ru~:l-JlJ'11 L'J..I:l-J1 :;~:I-J 1'Um nt1'U~L~m"Jl1ru l11d')"'l ~1'Um d~1 Lij'U'!1'U~'U111'e1'U. ~ ~ 

O'v.llllltr 
('U1tJl"f~~n~ U'e1tJL1fli1) 

~ 

~-rl,)tJ ~~1'U,)tJmd~1tJ'.14'tJLL~:;tJ n'e1lJd:I-J 
~ ~ 
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cv ..a 
';I'U'VI 18 ~'J'W1tJ'W 2547 

'lI'BL~ruLiJ'W~L~m'1l1rul'l1'J1il~'Bm1~'B'W~h'WL'Vl~i'l~mHJ~l'l1'Wt~Nm1~~tJ 
~.. ~ 

i'W~ 25 ~~m~'Wfi 2547 0~tJl~11.nmf1~1tJ~~mL~:::1Jn'Bm~ LL~'J~1 'B11il11U~'Wl'l'lltJ 

'WnPl1'1fi~,nX ~rJru~~lJ~LV1~1:::~~1'Wn1nLl'W~L~m"ll1'1!l'l1'J1il~'Bm1~'B'W~1'WL'Vl~i'l~mn.J~l'l~..:J 

7 t~1..:Jm1EJ'BtJ L~'B1h:::n'BlJ1'Wm1~1Li'l'Wt~Nm1~~tJtFl..:Jmh'J 
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cv .... 
,)'U'VI 18 ilq'W1tJ'W 2547 

1111~~tfl~\Im~fj9tJ "m~~~1\1LL~:;Vl11h:;~'Vlfi[l1'V'ltJ'Vl~tJ'WfI'B~~,)LI11'Bf~')tJ~'B'W 1111~ 

tr')-n'B ~'B\I 09mL~~:;'Vh'W "lh:;n'BtJ ~')tJtfld\lm~tJ'BtJ 7 tflNm~ 1~ftJ'B'4~11X~1 LU'Wm~~\1 LL~ 

1''W~ 25 n~ll1~'Wfi 2547 Wj9tJl~mm~1~1tJfj9mL~:;1Jn'Bm~~r.n~ru1 LL~,)~1 'B191~U. ~ 

lh:;~\1 ~ rl1'W LLrl,) ij ~ ru~~tJ'1i LVI~1:;~~1'Wm dLtI'W~L~ m"J!1'kj 111~,)9~'B m ~~'B'W~1'WL'Vl f1UfI m~ 

1:J~111~\1 7 tfl~\Im~tJ'BtJ l~'B1h:;n'BtJ1'Wm~~1LU'WtflNm~fj9tJ~\Imh') 
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...., ...a 

1'U'VI 17 2547 

,r'lofi'el~'el-.:J~r.rmL~fl:;'Vh'W" 1Jr:;n'elU~'ltJlflNmrEJ'eltJ 7 lflNmr 1~fU'el'4mi1~~1LU'Wmr 

~-.:J LL~r)'W~ 25 ~l-JJl1~'Wfi 2547 LL~'ltJ1~r.rtJ1~mn~1cl1tJ~r.rmLfl:;!ln'elml-JY191rru1 m91rU 
, , " 

ur:;L'i'l1~ "lll-JUruru1 nflru'i'll-JU~L~m:;'i'll-J1'Wmntl'W~L~m"ll1ru(;]r'l9~'elmr'i'l'el'W~1'WL-n'el~1
dB q Q,I' Q,I' q 'lJ Q,I 

'lJ'el-.:JU'Vll1tJ'Wfl'ell-JY1'l L(;]'elf tflr-.:Jmr~r.rtJ ~'el" mr'i'lj1-.:J LLfl:;~1Ur:;~'VlfiJl1~U'Vll1tJ'W 

fl'ell-JY1'l L(;]'elf-rl'ltJ 'i'l'el'W ~'el-.:J mr'tl nuliu~1'W-.:J1'W~"il1lfl~:;~'Vlm ~ 1~f1J'wn ~n~1r:;~Umn.J ClJ1 

(;]1 flru:;fl~P11'i'l(;]f'r,)(;]'i'lTI.mrrl-J 'i'l1'lJ1~P1'lnnl-J'r,)(;]'i'l1~mr~LtJt?l'i'l'el'W'lJ'el-.:J 'i'lmu'W 

L'Vlfl1'Wlflun"ill-J-.:Jflfl ~'VltJ1 L'lJ(;]~r:;'Wfln~-n'el" 1Jr:;n'el1J1'Wmr~1 LU'WlflNmr~r.rtJ~-.:Jn~1'l 
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G..- ... 

'J'lJVI 17 i1q'W1UW 2547 

'lI'el L'll ru L1j'W~ L~m"1l1 ru(;1d'JfOl~'eln1dt'l'el'W~1'WL~'el'\..n'll'el'llJ'Vl ~U'Wfl'el3-JYi'J L(;1'elfrl'JUt'l'el'W
~ 'lJ ~ 

1'WbflNn1dfj4'U'lI'tJ'I fj'VlU1L'lI(;1 "1 

tr'J<if'el~'el'l04'tILLr;\~:;'Vh'W "ud:;n'ellJ~'JUbflNn1dtJ'elU 7 bflNn1d 1~flJ'el1.f~1~~1Lil'Wn1d~'1LLr;\ 

tJ'W~ 25 ~3-JJl1~'Wfi 2547 04'u1~mm~1~1u'34'mL~::;'tJn'ellJd3-JYifOl1dru1LL~'J~1 'el1fOl1dU 

'V'4d'Vl~,r 1.J b\!~'1iJ iJfJrut'l3-Jmi L~3-J1:;t'l3-J1 'Wn1dLil'W~ L~m'1l1b\!(;1d'JfOl~'eln1dt'l'el'W~1'WL~'el~1'l1'el'l 

lJ'Vl~U'Wfl'el3-JYi'JL(;1'elf bflNn1d'34'U ~'el" n1dt'lr1'1LL~:;~1Ud:;~'VlfiJlTV~lJ'Vl~U'Wfl'el3-JYi'JL(;1'elf 

'll'JUt'l'el'W ~'el'l n1dtlnUDmi1'W'I1'W'3'111b~~ :;'3'VlU1 ~1~flJ'wn ~ nM1,rn~ m~t1d:;~lJmqJqJ1 (;11­

flru:;fld~1t'l(;1f'el(;1t'l1~ndd3-J t'l1'l11ij~'Jndd3-J'el(;1t'l1~n1d ~LtI~t'l'el'W'lI'el'l t'lmU'WL'Vlflb'Wb~~d1'll, , , 
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"lI'fllJ"lI1U"lI'fl,:nn'flln1"ll1 ~'fl~ n11tJmJlj~1'W~1'Wfj"ll1 b~~:;fj'Vlm 1~bb1J~ bn'fl~1n1n1u'W 

'fl'flmtl'Wnu-ii'fl~~n 
0­

1. n11~~~'W~1'W'Vl~~'flU 

2. n11Ufu~'JWW1~'W~1'W'Vl~~'flU 
o Q,I.dI r;:;; 

3. n11'Vl11?l'Jb1'fl'WbtJ'W 

4. n1nI?l1m,J'flunnl.l1'Wn11i~~'Jww1~'W~1'W 
q 

5. n11Ulj~~1'W1Ol1~ 

6. ~1Ubb~:;-ii'fl~'Jn:;i~ 
q 

4. bI?l1m,J'flumru1\..m11i~~'Jww1~'W~1'W'Vl~~'flu1~,mlX'fl~ 
q ~ 

5. ulj~~1'W1?l1~i'WI?l'fl'Wn1nI?l1m.jb~~:;'Vl~~'flU~1'Wb~~:;fj'Vlm1~tJnlX'fl~ 

6. 'fl~U1u-ii'fl~'Jn:;i~1'Wn1nI?l1u~b~~:;'Vl~~'flU~1'Wb~~:;fj'Vlm1~tJnlX'fl~ 
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, 
lJ'Vl L1tJ'W~'fl~~'l LIWilf L1'fl..:J nld!! mJB~1'W..:Jl'W'i'll1'i:~'\Il:;'i'Vlm 

lJ'Vl L1tJ'W~'fl~~'l LI?l'fl f~vi 1'W1l1~..:J1.h:; L~'W'fltJ'lJ' ~ iJ ~ rum~'fltJ1 'Wd:;~lJ 1~ hh~vh L~i'fl..:J'\Il~l tJ• 'lJ 

j ~..:J 1'W'J!'fl..:JlJ'fl m:;~lJ fJ ru111~ LYltJ..:J"l!'fl..:J L~tJ'll?ll~~'ll~ ~ ~ L~'W'1I'fl..:J'Vh'W 

.. 
1. '\Il~ltJrt..:J d:;~lJ ~'l1~~ ~ L~'WL~mnlJ ~'fl~1 ~'ldiJn ldufmJl..:J .. 
2. '\IlmtJrt..:J d:;~lJ~'l1~~ ~ L~'WL~mnlJ~'fl~liJ~'ll~Qn ~'fl..:Ji~ L"'l'W'\Il1'fl L'\Il~1:;~'fl 1-if .. 
3. '\IlmtJrt..:J d:;~lJ ~'l1 ~ ~~ L~'WL~m nlJ~'fl~1 iJ~'ll~Qn~'fl..:Ji~ L"'l'W'\Il1'fl L'\Il~1 :;~~Ul'Wn~l..:J .. , , 

IV .t:::=o a ""'lII IV -=II l.q i;' cv...::ll ""'lII 

4. '\Il~ltJrt..:J d:;~lJ ~'l1~ ~ ~ L'\Il'WLntJ'l nlJ~'fl'll~ ~'l1~ rt n 1?l'fl..:J'll ~ L"'l'W'\Ild'fl L'\Ilm:;~~ ~ 'lJ .. 
5. '\Il~ltJrt..:J 

1.1 

, ,
 
L1'fl..:Jv1"'l:;U d:;L~'W
 

1 2 3 4 5 

" .... 1.2 ~'ll~~nl?l'fl..:J"lJ'fl..:JL'W'fl'\lll . 
.. .. 

il"1ocv-=ll IV

1.3 ~'ll~~nl?l'fl..:J 'Wnld~l~lJL'W'fl'\llll?ll~"lJ'WI?l'fl'W . 
.. 

1.4 ~'ll~~'fl~~~'fl'l'1l'fl..:JLil'fl'\lll LLI?i~:;I?l'fl'W . 

ov 1 - .... 1.5 ~'ll~'Jl~L"'l'W 'Wnld'fln1J1tJL'W'fl'\lll . 

1.6 

, 
" ""1"2.2 ~'ll~~nl?l'fl..:J"lJ'fNmMl'V1 'll . 

2.3 ~'l1~~'fl~~~'fl'ld:;'\Il~1..:J~U111~nlJ~11JddmtJ . 
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d:;~1.J~'J1~~~H~'W "~1m'l-l~ I 
, , I 

~'fl'lV1'"l:;1.h:;bi1'W 

1 2 3 4 5 

3.1 
... 

o Q.o'..::!II 0 

3.2 ~'J1~ m~1:;~~'1I'fl'l b'J~1'W1 b~'W'fln1.Jb'W'fl'l-l1~11.JddtmJ .. 
, ... , 

QIj 0 IV .o:::l(

3.3 ~'J1~ m~1:;~~'1I'fl'lb'J~1'Vl'W1 b~'W'fl'Vl'lbd'fl'l .. 
__ --L.-----'------J'-----L-_-'-------L---------.J~I 

, -~ ~'1']j'fl ~ ~ d:;b~'W 

( ) 

............ .1 .1 . 



42 

, 
U'Ylb1t1'Wfl'fl~~'l blwelf b~'fI'! mT'tJnuBu~1'W'!1'W';j"Jll t~'I-l::;';j'Yltl1 

U'Yl ~t1'Wfl'fl~~'l bf;1'f1f~'Vh'W111~'!U T::;d:j'W'fIiH1 ~ fl rum'W'fItJ1'WT::;~U 1~ tUT~y'h bfl1'f1'!'I-lm tI 
~ q ~ 

j ~'! 1'W..n'fl'!U'fI m::;~u fJ OUll 'W b-Wtl'!'ll'fl'! b~t1'l f;11~ fl'll~ ~ ~ b~'W'1J'fI'!l'h'W 

.. 
1. 'I-l~1t10'! T::;~U fl'll ~~~ b~'Wb~tI'l nu~'fI ~1 fl'l T~mru 1uul'! .. 
2. 'I-l~1t10'! T::;~U fl'l1 ~~~ b~'Wb~tI'lnU~'fI~l~ fl'll~~ n ~'fI'!i~ biOl'W'I-l1'f1 b'I-l~1::;'W'fIH' .. 
3. 'I-l~1t10'! T::;~Ufl'l1~f"1~b~'Wb~t1'lnU~'fI~1~fl'l1~On~'el'!i~lbiOl'W'I-l1'f1b'l-l~1::;~~U1'Wn~1'1 

~ .. 
4. 'I-lmtlo'! .. 
5. 'I-l~1t10'! 

, , 
~'fI,!.yj'"l::;Ud::;bij'W 

1 2 3 4 5 

1.1 

~ " ..0­

1.2 fl'll~"lI~b'"l'W~nrn'fl'!'1J'el'!b'W'el'l-ll .. 

1.3 fl'll~ m~1::;~~1'WXu bbUU bb~::;';jfimTu.l b~'W'fI . 

2. m'W 

2.1 fJOUl1 'W'1J'fI'!m'W 

2.2 

2.3 

2.4 

fl'l1~b'l-l~1::;~~'lI'f1'!ml'/l'WmT~'fIfl'l1~'I-l~1t1 
~ ~.., ~ <;;J 

fl'l1~'I:'l~'W'WfiT:::'I-l'l1'!1l1'WmJ b'(ltl'!unmu 

-... ~ ...
fl'll~b'l-l~l::;~~'lI'f1'!b'Ylfl'Wfl~n'!m'W b'WU'Yl bTtI'W 

I 2.5 fl'll~m~l::;~~'1J'el'!'!l'W~h'WnnvH~Jn 

I 
I 

.. 

.. 

. 

. 

. 
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, , 
~'1l-:JV11Ol:::1h::;d:J'W 

1 2 3 4 5 

3.1	 l"!':l1J.J bVi J.J1 :::~J.J"lI'1l-:J b~ t1-:J1n1t11 tI 

3.2	 l"!':l1J.J-Dl'1 blOl'W"lI'1l-:J b~t1-:J1n1t11t1 

3.3 

4.	 b':ltll 

o <v ... '" 
4.1	 l"!':l1J.J bVlJ..n:::~J.J'll'1l-:J b':ltnn11'Wl b~'W'1lnU b'W'1l'ln
 

l'WJll'V'l
 . 

o <v ... '" 
4.2	 l"!':l1J.J bVlJ.Jl:::~J.J'l1'1l-:J b':ltlln11'Wl b~'W'1lnU b'W'1l VI1 

fllU11t11t1 t j'". 
L
 , '" <V ...,
 

4.3	 l"!':l1J.J bVlJ.Jl:::~J.J'l1'1l-:J b':ltlln11'Wl b~'W'1l'Vl-:J b1'1l-:J " . 

...
,	 

.~ ­tl-:J"n'1l ~ 1:::bJ.J'W 

( ) 

............ ./ ./ . 



44 

n')nh~d:jtM·l'd1~~~bih~iOl1nn')~lWeJUbbUUMlum~iOl1n~b~m'll1(\)~'dtJVl1~1b'il~m"el'l-n"el 

~ltlliJ bL~~~~'f.l LL~'dViI tJ ~ d(:n·J~'e)'lfAil Lttl~tJ6jJ'e)~ LL1JlJ~'t)1J tlliJvr'J'ilUU LL~'d LLU ~ ~':l'liJVliJ'ltl'll'e)'J 
, , , 

I ~ ... .,... I ClI .::::II __ 6" I 

~ ~ ~'d~P11 b'ill:'lm~"elVl1 bn ru"Yl P11 b'ill:'ltJ'lI"el'llJ'Vl b~tJ~P1"el~~'d bl?l"el~'lI'dtJ~"el~ 

1~n') ~bb1J l:'l P1'd1~VI~1 tJ'lI"el'l ~1 b'il~m"el'ln') ~(PJ"elU bbUU ~"ellJ m~ (PJ1~"Jl'd'l'll"el'l ~1 b'il~tJ P1'd1~ 
I '" I '" 

~~b~~'lI"el'l~b~m'll1[l.JI?l1~bb~'d'Vl1'l"ll"el'lblJ~vl( Best) ~'lt1 ~1b'il~tJlif'lbb~ 

4.50 - 5.00 VI~1tJD'l ~b~tJ'd'll1f1liJ~'d1~b~U~1;r"el~1m~t!~"el~1Ubnru,.r~hJ1n
~ .~ ~ 

3.50 - 4.49 VI~1tJil'l ~b~tJ'd'll1ruiJm12-Jb~~~1;r"elf~hm~t!~"el~1~bnru,.r~ 
~., ~ 

2.50 - 3.49 VlmtJD'I ~b~m'll1[l.Jn~'d12-Jb~~~1;r"el~1m~t!~"el~1~bnru"Yl1-n~ 

1.50 - 2.49 VlmtJD'I ~b~m'll1[l.Jnl'1'd12-Jb~~~1-n"el~1m~t!u"el~1~bnru,.r~'d~1Jfu1J~'l 

1.00 - 1.49 VI~1tJr1'1 ~b~m'll1ruiJ~'d12-Jb~~~1;r"el~1m~t!~"eltJ1~bnru"Yl1-n~1~
~., ~ 
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,, , ...
~'el-:JYl'"l:;1.h:;L~'W ~1Uon'el x 

42 3 

4 4 4.0 
..." ... 41.2 fl'J1~~nlPl'el-:J'lI'el-.'! L'W'el~1 4 4.0 

3 3 3.0 
..." ... .1.4 Pl'J1~'i:'l'el ~flfl'el-:J'lJ'el-:JL'W'el~1 LLlPlfl:;lPl'el'W . 3 4 3.5 

... 
~ 1 = ...1.5 fl'J1~"Jl~L'"l'W 'Wfn~'elD1J1m'W'el~1 .. 4 4 4.0 

v cv j,l0':I

1.6 fl'J1~L~~1~'i:'l~nm:;~1.J~mJ'W .. 4 4 4.0 

2. ~1J[nVmfl:;m~1.. 
... ... J ...2.1 fl'J1~~nlPl'el-:J'lI'el~l] my.jlPl1~ L'W'el~1 .. 4 4 4.0 

" ""1" 32.2 fl'J1~~nlPl'el-:J'lI'elUn~1Vl on .. 4 3.5 

4 4.5 

4 4.0 

3 3.5 

4 3.5 

X 3.83 3.75 - 3.79 
______________-------'---------'--_L.----'----------'---_I 

1.1 

1.3 

2.3 

3.2 

3.3 

5 

4 

~~1mfl'll 2 
, 

~ltJ~dvrP1U uru,r~i1 
q ~ 
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x 
42 3 

4 4 4.0 

45 4.5 

4 4.04 

2. ll1'V'l 

42.1 flrull1'V'l"lJ'fl'lll1V'l . 4 4.0 
q 

42.2 fl'J1~L'\.nJ1~'llm'fl'lll1'V'l1'Wn1'j'~'flfl'J1~'VImtJ .. 4 4.0 

2.3 fl'J1~~~~'Wlfd~'VI~1'1ll1'V'ln1JL~tJ'I1J'j'dmtJ .. 5 4 4.5 

42.4 fl'J1~L'VI~1~'llm'fl'lL'Vlflilfl'll~1'1ll1'V'l1'W1J'VH1-mJ, . 4 4.0 

2.5 fl'J1~L'VI~1~'llm'fl'l'l1'Wl~h'Wnny.JYJn . 44 4.0 
... 

3. L'lltJ'I LL'6'l~ll1~1 

3.1 fl'J1~L'VI~1~'llm'fl'lLiltJ'I1J'j'dmtJ .. 4 4 4.0 

3.2 fl'J1~-nlYlL'"l'W"1I'fl'lL~tJ'I1JnmtJ .. 4 5 4.5 

" 1" ..3.3 fl'J1~tJn(;J'fl'l"lJ'fl'lmd"!lll1~1 4 4 4.0 

4. L'J'6'l1 

4.1 fl'J1~L'VI~1~'llm'fl'lL'J'6'l1mdU1L'll'W'fln1JLi1'fl'VI11'Wll1'V'l 4 4 4.0 

o 

fl11JnmtJ 4 4 4.0 

4 4 4.0 

x 4.14 ~.07 4.12 
" 

1.1 

1.2 

1.3 

4.2 

4.3 

,
1P11~1.:J;j 4 ~'6'lmd1.h~Ln'W~'flmd'll'fl'W'"l1n~L~tJ'J"!l1ru ~1'WL'Vlflilflmd~~(;J~'fl 

'lJ ~ 

, 
'VI~1m'VI(;J 'VI~1m'6'l"lJ 1 ~'fl OJi'fl~1..h~Ln'W 'W1tJ~'W(;]-ntJ 'WdLPld~:f~'1~ 

q ~ ~ 
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o.v. .., 
ri'W'Vl 1 

.., 
ri'W'Vl 2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

bblJU'Vll?l~t1l..Jbitl'lmi~n~l..Jl?l'Em~~I'W ~1'W,)'W 20 if'f) 

VJnir'f)(;) ~'1mJ1'(;)~lJ ~:::~'1~md~'f)'W 
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VI 1\t'6'l ., JVI'V'lI'f1'6'1'f11.JVI llVl~'6'I'fI1.J 1'UJ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 20;]'il 

1 54661104201 0 1 1 0 1 1 1 1 0 1 0 1 1 0 1 1 0 1 0 0 12 

2 54661104202 1 0 0 0 1 0 1 1 1 0 0 1 1 0 1 1 0 1 0 1 11 

3 54661104203 1 1 0 0 1 0 1 1 1 0 0 1 1 0 0 1 0 1 0 0 10 

4 54661104204 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 18 

5 54661104205 1 0 0 0 0 1 0 1 0 0 0 0 1 1 1 1 0 1 0 0 8 

6 54661104206 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 17 

7 54661104207 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 0 13 

8 54661104208 0 1 0 0 1 1 0 1 0 1 0 1 0 0 1 0 1 1 0 1 10 

9 54661104209 1 0 0 0 1 1 1 1 0 1 0 1 1 0 1 1 0 1 0 0 11 

10 54661104210 0 1 0 0 0 0 1 0 0 0 1 0 0 1 1 0 1 0 1 0 7 

11 54661104211 0 0 1 1 0 0 1 0 0 0 0 0 1 1 1 1 0 1 0 1 9 

12 54661104212 1 0 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 14 

13 54661104213 1 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 6 

14 54661104214 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 13 

15 54661104215 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 16 

16 54661104216 1 1 0 0 1 1 1 1 0 1 1 1 0 0 1 1 1 0 1 1 14 

17 54661104217 0 1 1 0 0 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 9 

18 54661104219 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0 1 14 

19 54661104220 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 0 1 12 

20 54661104221 1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 5 

21 54661104222 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 0 1 1 0 1 15 

22 54661104223 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 0 1 1 1 16 

23 54661104224 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 14 

24 54661104225 1 1 1 0 1 1 1 1 1 0 1 1 0 1 0 0 0 0 0 1 12 

r'll,Jr1::::llUUnU;]'il ( R) 17 14 13 7 16 15 16 18 9 13 15 18 17 9 17 15 15 18 9 15 286 

rhf'1'l1l-Jmn~1U(0,2-0,8) OJ 0,6 0,5 0,3 0.7 0.6 0,7 OJ 0.4 0,5 0,6 0.7 OJ 0.4 0.7 0.6 0.6 0.7 0.4 0,6 

V1~1t1bVl(;l
• 

= R / I\l
 
,
 

R ~1'W'd'Wrl'i..lVlvi1nn N
 24 rl'W 
~ 
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bb~(;l~~~n1'itJ'i~biju 'VI1fh'el1U1~~1bbUn"ll'e:l~bbtltl'VI(;l~'e:ltl (b'itl~f1~bbUU~1n3J1n\tJU'e:ltl) 

~~~'l.J Uh1J'1J1~1- i'L.ltJ~ 2 r1~Pl1~~f~~~1,"mn.J ~1"lJ1ijPl'Jmn.J~~~1,"m~ 
... 
'VI 'i...r~ '" vh.'""ll'el~'eI\J'VI "I1'V1~~'eI\J 'i'U' 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 20~'El 

1 54661104204 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 18 

2 54661104206 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 17 

3 54661104215 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 16 

4 54661104223 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 0 1 1 1 16 

5 54661104222 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 0 1 1 0 1 15 

6 54661104212 1 0 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 14 

7 54661104216 1 1 0 0 1 1 1 1 0 1 1 1 0 0 1 1 1 0 1 1 14 

8 54661104219 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0 1 14 

9 54661104224 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 14 

10 54661104207 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 0 13 

11 54661104214 1 0 1 0 0 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 13 

12 54661104201 0 1 1 0 1 1 1 1 0 1 0 1 1 0 1 1 0 1 0 0 12 

13 54661104220 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 0 1 12 

14 54661104225 1 1 1 0 1 1 1 1 1 0 1 1 0 1 0 0 0 0 0 1 12 

15 54661104202 1 0 0 0 1 0 1 1 1 0 0 1 1 0 1 1 0 1 0 1 11 

16 54661104209 1 0 0 0 1 1 1 1 0 1 0 1 1 0 1 1 0 1 0 0 11 

17 54661104203 1 1 0 0 1 0 1 1 1 0 0 1 1 0 0 1 0 1 0 0 10 

18 54661104208 0 1 0 0 1 1 0 1 0 1 0 1 0 0 1 0 1 1 0 1 10 

19 54661104211 0 0 1 1 0 0 1 0 0 0 0 0 1 1 1 1 0 1 0 1 9 

20 54661104217 0 1 1 0 0 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 9 

21 54661104205 1 0 0 0 0 1 0 1 0 0 0 0 1 1 1 1 0 1 0 0 8 

22 54661104210 0 1 0 0 0 0 1 0 0 0 1 0 0 1 1 0 1 0 1 0 7 

23 54661104213 1 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 6 

24 54661104221 1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 5 

" ~'J~ fl::: LL'W'W~1tJ'lI'El 17 14 13 7 16 15 16 18 9 13 15 18 17 9 17 15 15 18 9 15 286 
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" ,
~:;~'I.J t~t;lJ'lJ"II;it -DUu'Vi 2 l"l~~I~l?lf~IMll'V1mnJ ~1"1Jlfj~':lmnJ~l?l~I'V1m~ (n~~m:;LLUU~~) 

..I &.00 " Yh."'VI i'lll'a "ll'il'a'illJ'VI "ll'VIlJl'a'ill.J i';)3.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 20'iJ'fl 

1 54661104204 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 18 

2 54661104206 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 17 

3 54661104215 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 16 

4 54661104223 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 0 1 1 1 16 

5 54661104222 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 0 1 1 0 1 15 

6 54661104212 1 0 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 14 

7 54661104216 1 1 0 0 1 1 1 1 0 1 1 1 0 0 1 1 1 0 1 1 14 

8 54661104219 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0 1 14 

j''d:I-Jrl:;ll"hl"hlj'l£J'iJ'fl (RU) 8 6 6 4 8 7 6 7 4 6 8 6 6 5 6 5 7 7 5 7 124 
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bb'll~.:J eJil n1'5'tJ'5'~ bij'LI 'VI1 Fi1-el1'L11~41 bb'LI n"ll'£l.:J bbt1t1'V1 ~'ll'£ltl (b"i!J.:J F1~ bb'LI 'LI~1n 3.11 n'LtJU'£l!J) 

~~~lJ m'1!'1n~i~ .r'lJtJ~ 2 r1tPl1~~f'f:J~~1'V1m~~ ~1"lJ1';)P1'.lm~~'f:J~~1'V1n1~ (n~~r1~bb'lJ'lJ~1) 
.,j 

'1oU'll ... m'"'VI "lI'iI'll'il1J'VI "lI'VI (;}'ll'il1J '1';)3-1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 20iJ''f) 

17 54661104203 1 1 0 0 1 0 1 1 1 0 0 1 1 0 0 1 0 1 0 0 10 

18 54661104208 0 1 0 0 1 1 0 1 0 1 0 1 0 0 1 0 1 1 0 1 10 

19 54661104211 0 0 1 1 0 0 1 0 0 0 0 0 1 1 1 1 0 1 0 1 9 

20 54661104217 0 1 1 0 0 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 9 

21 54661104205 1 0 0 0 0 1 0 1 0 0 0 0 1 1 1 1 0 1 0 0 8 

22 54661104210 0 1 0 0 0 0 1 0 0 0 1 0 0 1 1 0 1 0 1 0 7 

23 54661104213 1 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 6 

24 54661104221 1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 5 

~'J).J~:;bb'W'W~lt1iJ''f) (RL) 4 4 3 2 2 2 4 4 2 2 2 4 4 3 4 3 4 4 3 4 64 
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'i1!1m'i AI m'" ., .cI"lI'il1Il'il'U'VI "lI'VIj;)1Il'il'U ("lI'iI'VI) 

1 2 3 4 5 6 7 8 9 10 

~,)1-J~:;bb'W'W~ltJ'if'1l (RU) 8 6 6 4 8 7 6 7 4 6 

" ~,)1-J ~:;bb'W'W~ltJ'lJ'1l ( RL ) 4 4 3 2 2 2 4 4 2 2 

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

fil~I'Wl'"l~1 bb'Wn ( D ) 0.5 0.25 0.375 0.25 0.75 0.625 0.25 0.375 0.25 0.5 

'i1!1m'i AI m'" '" .Illl:lI"lI'il1Il'il'U'VI "lI'VI j;)1Il'il'U ("lI'iI'VI) 'i'UJ 

11 12 13 14 15 16 17 18 19 20 20'if'1l 

~,)1-J~:;bb'W'W~ltJ'if'1l (RU) 8 6 6 5 6 5 7 7 5 7 

~,)1-J ~:;bb'W'WntJ'if'1l ( RL) 2 4 4 3 4 3 4 4 3 4 

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

fil~I'Wl'"l~1 bb'Wn ( D ) 0.75 0.25 0.25 0.25 0.25 0.25 0.375 0.375 0.25 0.375 

j;)1'i1.:1;t 10 bb~ (;'J'l~~ n'l~tJ~::;bii'l.l VI'l ~'lte)'l'l.l'liOl~rl bb'l.ln"lJ'el'l bb1J1JVl (;'J'Ml1J 

~ [9J~ ~'lte)'l'l.l'liOl~'l bb'l.ln = RU - RL-..-----
N / 2 

~'"l'l~ru'l-iftl'M)1J~il ~'lte)'l'l.l'liOl~'lbb'l.ln ~'lLLI?l 0.2 ~'l.lhl 

~%tJ bb1J1JVl(;'J~tl1J~H1'l.ln'l~~~tJ'VJn-iftl il~'l~'lLbl?l 0.2 ~'l.lhJ 



bb~ U1-1in1'5''\111 1011 F1'J13,J b~'fIat1J"lI'fI-libb'U'U'VIUI~'fI'U (b';-!I-1iFl::bb1J1J'"l1 n3,J1n1th!'fI!I) 

'j':::lPllJ mrurull?l~ i'WtI~ 2 fl'j'f'lI~l?lf'fll?l'i'lI"mm.) ~1'111:jf'l')n'.i".i':l.')'fll?l'i'lI'V1m'j'
IV IV q q q 

VI 'i,r\'l 'lI'eI\'l'el1.J;i\."liVlfltl'il1.J 'i'UI 

20ii'1l 

XL 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 546611 04204 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 18 324 

2 54661104206 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 1 17 289 

3 54661104215 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 16 256 

4 54661104223 1 1 1 1 1 0 1 0 1 1 1 1 0 1 1 1 0 1 1 1 16 256 

5 54661104222 1 1 1 0 1 1 1 1 0 1 1 0 1 1 1 0 1 1 0 1 15 225 

6 54661104212 1 0 1 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 0 14 196 

7 54661104216 1 1 0 0 1 1 1 1 0 1 1 1 0 0 1 1 1 0 1 1 14 196 

8 54661104219 1 0 1 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 0 1 ",.I 196 

9 54661104224 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 14 196 

10 54661104207 0 1 0 0 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 0 13 169 

11 54661104214 1 0 1 0 0 1 0 1 V 1 1 1 1 0 1 1 1 1 1 0 1:; 10'1 

12 54661104201 0 1 1 0 1 1 1 1 0 1 0 1 1 0 1 1 0 1 0 0 12 144 

13 54661104220 1 1 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 0 1 12 144 

14 54661104225 1 1 1 0 1 1 1 1 1 0 1 1 0 1 0 0 0 0 0 1 12 144 

15 54661104202 1 0 0 0 1 0 1 1 1 0 0 1 1 0 1 1 0 1 0 1 11 121 

16 54661104209 1 0 0 0 1 1 1 1 0 1 0 1 1 0 1 1 0 1 0 0 11 121 

17 54661104203 1 1 0 0 1 0 1 1 1 0 0 1 1 0 0 1 0 1 0 0 10 100 

18 54661104208 0 1 0 0 1 1 0 1 0 1 0 1 0 0 1 0 1 1 0 1 10 100 

19 54661104211 0 0 1 1 0 0 1 0 0 0 0 0 1 1 1 1 0 1 0 1 9 81 

20 54661104217 0 1 1 0 0 0 1 1 0 0 1 1 0 0 0 0 1 0 1 1 9 81 

21 54661104205 1 0 0 0 0 1 0 1 0 0 0 0 1 1 1 1 0 1 0 0 8 64 

22 54661104210 0 1 0 0 0 0 1 0 0 0 1 0 0 1 1 0 1 0 1 0 7 49 

23 54661104213 1 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 6 36 

24 54661104221 1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 5 25 

11lJf1~~~""j'1[Jii'1l 17 14 13 7 16 15 16 18 9 13 15 18 17 9 17 15 15 18 9 15 286 3682 

P 0.71 058 0.54 0.29 0.67 0.625 0.67 0.75 0.375 0.54 0.625 0.75 0.71 0.375 0.71 0.625 0.625 0.75 0.375 0.625 

q 0.29 0.42 0.46 0.71 0.33 0375 0.33 0.25 0.625 0.46 0.375 0.25 0.29 0625 0.29 0.375 0.375 0.25 0.625 0.375 

pq 0.21 0.24 0.23 0.21 0.22 0.23 0.22 0.19 0.23 0.23 0.23 0.19 0.21 0.23 0.21 0.23 0.23 0.19 0.23 0.23 439 

. , , 
q I 4 ~ 

U11'5'1-1i'VI 11 bb~l?I,:m1~t.nrnl"l'J1~b"ll'fl~'W"1I'fl'lbbUU'Vll?l~'flU 

(J1 
w 
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~~ n1'iATlJ'JW'\II1 fi1Ft'J1~ b~'EI~'lJ"lI'EI.:J bb'U'U'VI@I~'EI'U b~'EI.:J n1'iiJm..lijcUil.'lJ.:J1'lJ~"li1 t~'\II~ 

~'VI!J1 

2.: p q = 4.39 , L X = 286, 2.: X2 = 3,682 

~l'W,)n.l,"h S2 = N L X2 - (2.:X)2
t 

2
N 

= 24 x 3,682 - ( 286 ) 2 

24 x 24 

= 11.41 

2.: pq= n ]n - 1 

N 

p 

q 

S2t 

A'f) 41'W')'W-if'f)'1I'f)'Hfi~'f)~n'f)~@1 

A'f) l@l~,)'W'1I'f)~~vh1~'W-if'f)~~~ 1 ti''W~'f)l@l~,)'W'1I'f)~'"J'W~l~nnu'"J'W 
'-' 

l1~m.j@l 

A'f) l@l~,)'W'1I'f)~~~~1f:j@l1'W-if'f)~~~ 1 ~1'f) i')'f) 1 - P 

A'f) '"J:;LL'W'W'"J,)1l-JLL1..I~1..I~,)'W'1I'f)~L'"J1'f)~n'f)i~'ilUU 

LL'Yl'W~l f tt 

= 

20 

20 - 1 [' 4.39 

11.41 ] = 0.65 

, ,". ". 
IV Q"I IiV .0::>1 ~ -=Y Q"I 

@I~'W'W LLUU'Yl @I~'f)U'ilUU'W l-J'"J,)1l-J L"ll'f)l-J'W 0.65 
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2528: 295 ) 

L£ 
N N 

E] = ___ )( 100 ___x 100 

A B .. .. 
l1-.l'El E1 A'rJ 1J ~~'l'lfimy.j'lJ'ehl~llJU'Y1(9l~'Elu1'(9l~~~1-.I~'Vli'1~'i-1~1'1l1tJ'Wf,l?1 dJ'W1'EltJ~~ ..

E2 ~'El ti ~'~~Ylfi1l1y.j'lJ'El'llbtIU'Vl(9l~'ElU1' (9l ~ ~ ~1-.1 ~'Vlimr'l l1tJ'W~ WI dJ'W 1'EltJ~~ .. 
fi ~ ll'W'W1fJ 1-.1 'lJ'El'l UUU'Vl (9l ~'ElU l'(PI ~ ~~1-.1 ~'Vli'1~'i-1~ '1'1 l1tJ'W~ ~ l1m!'l'111~~'ElL::X ..L:F ~'El v" ~ Ll'W'W1fJ1-.I'lJ'El'l LLUU'Vl (9l1;'1'ElU r)WI e.J ~ «1-.1 ~'Vli''i-1~'1 l1tJ'W~ ~ l1tJ'Wvhl~ .. 

A ~'El f.~ll'W'Wl~1-.I'lJ'El'lllUU'Vll?1~'ElU1'l?1 ~~~1-.I~'Vli'1~'i-1~1'1 l1tJ'W .. 
B ~'El lP1~lL'W'Wl~l-J'lJ'El'l UUU'VlM'ElU1'l?1~~~a-J~'Vli'i-1~'1 ~tJ'W 

" diI 0 i-rQ a..' 

N ~'El "\ 1'WfJ'W~ l1tJ'W'Vl'l'i-11-.1~ 

lll9"!Lti'El'l'"l1 n.ff''Wl91'ElW 11'5r.rtl et5r.rtll3Jl~vh ~lU U'Vll?1~'ElU l'l?1 ~ fl~1-.I~'Vl i1::;'i-1~ 1'1 l1tl'W ~'113J 

~ 1m1rJ1-if~ Ul1~'1 nfi 1fJ1~'W' n1'i-111h::;~'VlTImy.j'l!'El'lU'V1 l1tl'W~'El1-.l~fJ lUl'Elf'1 ~'1ti'WWjr.rtJ~'1'lJ'El1-if 
~ ~ 



56 

2528: 284 ) 

= M;> M1 + 

P - M 1 P 
, 

M 1 e.J~"jJ'el'lt"l~LL'W'WL'U~tJ'"l1nm'j'~'ellJri'el'l.m1n~tJ'W (Pre - tese ) 
, 

M 2 = e.J~"jJ'el'lt"l~LL'W'WL'U~tJ'"l1nm'j'~'ellJ~i'lm'j'~tJ'W ( Post - test ) 

P = t"l~LL'W'WL~m'el'l-ii'el'Yl~~'ellJ 

1"l1"jJ'el'l€lP1'j'1~')'W~1~'"l1n~lP1'j'~ '"l~iJI"l1'j'~~~1'1 0 - 2 rhI"l1~~1'el'elm.nl~iJI"l1~nn 
'lJ 

LL'Yl'W1"l1 M 1 

M 2 

P 

= 

= 
= 

5.40 

14.25 

20 

l.h~~'YlfiJl1V'l .., 

1"l1~1~ = 1.04 

= 14.25 - 5.40 + 

20 - 5.40 

14.25 

20 

= 0.606 + 0.443 

= 1.04 
~ 

~':J'lr'W1J'V1~tJ'Wt"l'el~~,)LlP1'elf"Jl')tJ~'el'W 

- 5.40 

, 
~'el'l m'j'tlmJ5lJ1i1'W'I1'Wtj"1l1 
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LL~@l-3n1'i'VI@l~'e:ltJ,r!l~1iq/L@l!l'el1PiiJn1'iLL~mL~-3sn'e:l-3Vi (t - test ) 

Li'El,m1i~mj5LWnu~'1111~V1~1Vlm 

rim'! (X) V1~--1 (y) (y- X) = D D tJnn1~--1 2
 

14
 81
5
 9
 

16
7
 9
 81
 

7
 16
 81
9
 

12
 9
 81
3
 

7
 16
 81
9
 

12
 64
4
 8
 

15
5
 10
 100
 

13
 64
5
 8
 

13
 64
5
 8
 

16
 11
 121
5
 

10
8
 18
 100
 

6
 15
 9
 81
 

5
 13
 64
8
 

14
6
 64
8
 

4
 12
 64
8
 

4
 13
 9
 81
 

6
 16
 10
 100
 

6
 15
 81
9
 

14
6
 8
 64
 

4
 12
 64
8
 

108
 285
 177
 1581
 

5A 14.25 
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L: D = 177 , 2: D 2 = 1581 N = 20 rl'W 

L:D 

2= J 2:: D - ( 2:: D ) 2 

N - 1 

177 

= J( 20 x 1581) - ( 177 ) 2 

20 - 1 

= 177 

15.32 

= 11.55 
, , , 

"'l1nlPl1'n.:J t ~-.:Jn df = 19 'j'::;~uW;mJb~'el~'W 0.01 n~1 2.861 

'VI~n 
,.. ~ ... 

b'll'el bj;) 99 % 
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LL'U'U'VI~~'flttL 'L.ln1'l~~!J 

LLUU'Vl (?)~'flU ~'fl'l n1'i'''tJ ntllJ~1U'l1U'i'.n1 brl'l-l::;'i'Vlm 

,,;'hi'l 1. eii'fl~'flUi1vr'l'l-l),Jc;l 20 eii'fl 1~vl1~neii'fl 
, , , 

1"", 1 0 .c:I '" -=I .c:I '" .c:I2. 'I-In1LI"1'i''fl'l'l-l),J1tJ X rl'l um::;~1'M'1"11(;l'flU 'Vl~n(;l'fl'l'Vl~~L'V'lEJ'I'1I'flL~m 

1. n1nl?ifEJ),J~U'l1U'Vl~~'flU'V11'1brl'l-l::;'i'Vlm ~1),J1'i'Cl4'~L(;l1EJ),J1~'"l1n 

n. ~~(;lnru~'"l1'1~91'1-1ti1EJ1U~'fl'l(;lrl1c;l 

'11. 1?1':J'flE11'1~':JU~~J-J'I-IU1 LI?l1'1-1rl'fl),Jbrl'l-l::; 

1"1. n1'i'1?1c;l'"l1n~':JU~'fl'l~U'I1U~1~'"l 

'I. brl'l-l::;1~ 1 ~~'fl'ln1'i''Vlc;l~'fl1J 

2. n1n(;l1EJ),J~U'I1U'Vl~~'flU'V11'1brl'l-l::;'i'Vlm 1U~mU~n'M'1~':JU),J1n ~n'"l::;4'c;lL(;l1EJ),J1~'"l1n 

n. ~~(;lnru~'"l1'1~~1'1-1ti1EJ1U~'fl'l(;lrl1~ 

~. 1?1':J'flE11'1~':JU~~d-mU1L(;l1'1-1rl'fl),Jbrl'l-l::; 

1"1. n1'i'1?1c;l'"l1n~':JU~'fl'l~U'I1U~1~'"l 

'I. brl'l-l::;1~ 1 ~~'fl'ln1'i''Vl~~'flU 

3. ~U'I1U'Vl~~'flU'Vl1'1brl'l-l::;1'Vlm b~EJvr':J111JLfEJn~1 

n. Test pieces 

~. specimens 

1"1. samples 

'I. jobs
 
" ~
 

4. n1'i'I?1~onU'I1U'Vl~~'flU '1IU1~'1I'fl'l:nU'I1uhll"1':J'i'~'I '1-11'fl 'I-IU1 Lnu 
" 

n. 5-10 mm. 

~. 10 - 15 mm. 

1"1. 15 - 20 mm. 

'I. 20 - 25 mm. 

5. n1'i'I?1~~U'l1U'Vl~~'flU r.nneii'fl),Jrll?l'fl1t1d eii'fl1c;lCln~'fl'l~~~" "q 

n. 1?1~~':Jm~'flEJiJ'fl LtlUn1'i'I?1~~~::;c;l':Jn~~~ 
q 

"lJ. 1?1~~':JEJ L~'flEJnrl~U'I1U'"l::;1~fUI"1':J1),J~'flU~'ILnu1t1vl11mrlN~~1'1 LtI~EJu1~ 

rl. 1?1~ ~':Jml"1i'fl'l1?1 iYI~'I~(;lbu~ 1UI?1c;lb~EJvr':J 1t1 '"l::;L1Ju1u 1?1~tLUU~1m~1uLLuU 

--1. 1UI?1~"lJ'fl'lLrli'fl--1~~~'I~19ltumi t~EJvr':J1t1~nLfEJn~11u1YhU'flf (fiber) 
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6, L'WnnUL~'ElnLU~v)~L-nriUL,"i~'El--1~v)~--1~~'L'Wmi 

n, L~'ElnLu~V)'L'i'l'l-l~rnflml'l-l1'ElLU~v) Alumina 

'11. L~'Eln'JlilV) Silicon Carbide 'l-l1'El Aluminum Oxide 

I"l. LU ~V) LLUU LtltJ nvf~'ElLU ~V) LLUU LL~--1 

--1. LU~v)'Jlilv)L~'Jl~'l-l1'flLU~v) Quart 

7, WK--11Oj1n~v)~'W--11'W'Vlv)~'ElULL~,) ~'W~'El'W[;\'Elh.Jf)'El 

n. '111hh.Jfue1,)'l-l'i,hLm~~~~u 

'11, t11hln~--11.l'Elne1'J 

I"l, t1111.liV)~,)tJm~v)1~'Vl~1tJ 

--1. t1111.l~'Elnn1'l-l'WV1'l-l~1m'i'l'1l 

8. n1~iV)e1,)'l-lU:1~'W--11'W'Vlv)~'ElULLU--1'El'ElnLU'W 

IV IV IV..:::.I 

n. n1~'1IV)'l-lmu '1IV1~~'W1ULL'i'l~'1Iv)'i'l~L'EltJV) 

'11. n1~iv)~~'W1u <JJv)'i'l~L~tJv)LL'i'l~iV)~'W 

I"l, n1~iV)1.ln~ LL'i'l~n1~iv)~--1~l?I'L'Wmi 

--1. n1~-nV)~')tJij'El LL~:;n1~L-n LI"li'El--1-nV) 

9. -n'ElLv)hn-rl~rl ml?J~191'El--1r.rm11~,) ~'El'W (mounting) L~nU~'W--11'W'Vlv)~'flU 

n. L~'Ell111't~i'W--11'W'Vl v)~'Eluil I"l,)1~ ~')tJ--11~ 

'11, L~'El I"l,)1~~:;V)')n L'Wn1~r.rUUv)~'W--11'W-rl,)--1-nV)e1,)'l-lU:1 

I"l, ~'W--11'W'Vlv)~'ElU~'1I'W1v) L~mn'W 11.l1~~:;V)')n L'Wn1~~ 'LI"l~--1~~1--1''i'lm I"l 

--1, L~'Ell"l,)1~~~umr~1'W'LI"lN~~1--1'11'El--1~'W--11'W'Vlv)~'ElU 
" 

ocv.o::!i ""'" Oev.dl ""'" -=I 
'11. n1~'Vl1 ~') L~'El'W'Jl'Wv)'l-lmu LL'Cl~n1~'Vl1mL~'El'W'Jl'Wv)'Cl~L'EltJV) 

I"l, m~vh~,)~'El'W'JlilV)'L'Cl'l-l~LL'Cl~n1~vh~,)~'El'W'JlilV)'El'L'Cl'l-l~ 
, 

Oev.o::!l vd oov.dl i.I.o::!I 

--1, m~'Vl1~,) L~'El'WVI,)tJ~'El LL'i'l~n1~'Vl1l?1,)L~'El'WV)')ml"l~'El--1 

11. 'Vlnl"lf--1~iln1n1.l~tJ'WLlJ'Elfm~v)1~'Vl~1tJ~L-niv)~'W--11'W'Vlv)~'ElUL~'Cl~L~tJV)~'W, 

n. I"l')~1.lfuL1.l~tJ'Wm~v)1~'VlntJL~LU'Elf~--1~'W'Elth--1U:'EltJ20 L'll'W No 100 LU'W No 120 
" 

'11, I"l,)~1Jf1JL1.l~tJ'Wm~v)1~'Vl~1tJL~LU'Elf~1'Cl--1'Elth--1U:'EltJ 20 L'll'W No 100 dJ'W No 80 

0
I"l. I"l,)~'l-l~'W~'W'I1'W'Vlv)~'ElUIOj1nVil"1'Vl1'1L~~~-nV) 11.lLU'W~~ 90, , 

--1, I"l')~t11m~v)1~'Vl~1tJ~L-n LL~,) LL-rl~1 HL~'fli1'El'lri'Wm~v)1~'VlntJ LL~'1 LL'Cl~Lu'Wm~Uv)'El1tJ, 
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12. f,J'I-n~~1-DriiJn11-n~~lJ~~111U~L~'eJn1-if
 

n.	 f,J'I-n~L~"Il1 Vi1'el Silica 

"11. f,J'I-n~L~'ll1 "f1'el Quart
 

fl. f,J'I-n~ L~"Il1 "f1'el Alumina
 

'I. f,J'I-n~ Silica "f1'el Alumina 

13.	 Water proof 

n. 1·H~LLlJlJLL,x'l'lhj.,J1-DnlJ~1L~~"I11~ il'tl.~~lJ m~~1M'"l~Ltl'elmLfl~"I11~~U 

"11. 'Vlnflr'l~1-Dm~~1M'Vl11U-n~~'J'I1W~1'el'liJ~11h~n'ellJ1lJn11-n~ 
q 

fl. "'~'I1-Dm~~1M'Vl :i'1U LL~'J fl'J nL..n~1 HL~mJ'el'lnlJm::;~1Mm1U LL,x'l
 

'I. "'~'I1-ifm~~1M'VlnULL~'Jfl'J1inhJ1PI1n1,xm~~1Mm1ULL,x'l
 
'''''It,q Cl.' 'V ..:II 

14.	 'Jfin11"11~n1~~1M'Vl11U~'JU~'el 

n. fl'J1iJ LL~lJ1'el'lm~l?nMm1U~l11'"l1n 'i:fl",~W~il~
 

"11. -n~~'J""r1~lJ'I1lJ'Vl~~'ellJn~lJhJ - ~1rJhmL1'1n~~fl'l~
 

fl. 1,x"'~lJ~lJ'I1lJ'Vl~~'ellJ'eltJ1'1191'el Lti'el'l1lJ"I1ru~~-n~~'J"'U1~lJ'I1lJ
 

'I. 1,x-n~ ~b",u1eBlJ'I1lJ'Vl ~~'ellJ1tl1lJViPl'Vl1'1L~m
 

15.	 ~1~LlJ~1m"'fl~1lJ1lJ"I1ru~-n~~lJ'I1lJ'Vl~~'ellJ 
,	 ,'"'

..:II q I 1..:11 1.0:::10 '" _ lV 

n.	 L~'elfl ~ LL1'1 L~U ~'Vl1lJ LLfl ~"Il'JU"'fl'elfllJ1~"''J1'1 f,J'J",lJ1"1llJ'I1lJnlJ m::;~1Mm1U 

"11. L~'el1::;1J1Ufl'J1~1'ellJLLfl::;fl~n1n~U~~1~"'~1'1~lJ'I1lJnlJm~~1M 

fl. L~'el..n'JUeD11::;th:J LPlM'i:fl"'~~ Ln~'"l1nn11-n~ ~~nlJm~~1Mm1u1,x'el'elnhJ 

'I. L~'el1 ,x~'J"'U1~lJ"1lJ'Vl~~'el1Ji:1~'J ~UlJ Lj'J~lJLLfl~~~'el1~ 

16.	 n11l11r;l'J b1'EllJeBlJ,nlJ'Vl ~~'ellJ 'i:~Un111-D~1n"'fl'J~'I Lfln~", ~'JlJ~1n,rm~'eln 1e:n~1n"'fl'J~ 

~un 'i:I?1Uvf'J"llu~1 

n. L1~lJ (rasin) f,J~~nlJ ~11l111,xLL~'I (hardener)
 

"11. :BU'eln; (epoxy) f,J~~nlJ t~~L'el~LlPI'elf(polyester)
 

fl. L1~lJ (rasin) f,J~~nlJ 'i:~~L'El~LlPI'elf(polyester)
 

'I. 'el~fl1~fl (acrylic) f,J~~nlJ :BU'eln; (epoxy)
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n. 1~~1~~~~u~u~1u~~~~u 

'11. Hlh~~~"rw1~u'I1U~~~~ul~(lt.lu 

~. 1~~~~U'I1U~~~~U 

'I. 1~1.1d::n'1lUm::mM~d1U,y~~~"rW1~U'I1U~~~'1lU 

18. fl'"l1~ru1'"l1nm~ LtJUm~~U'I1U~~~'1lu~1c;i''"l1nmdL11I1mN1U~U1'1h 

n.	 L11I1m.J'"l1nm~~i?liu'I1U'"l1'1~1~'1l~1U'~11I~1'l..ynn~ 
" , 

'11. L11I1u~'"l1nij1 b~VI::~1c;i''"l1n'\lli.h L11I1'\11~'1l~
 

~. L11I1u~'"l1niu'I1U~1111~~1U~l~~Uc.J~~
 
~ 0	 ~ ~ ~ 

'I. Ll1I~U~91nm~ml1l~L~'1lULLUU~'1lU 

19. 91n-n'1l 18 ~U'I1U~~~'ElU~1c;i' ~~ul'\11n.JLtlub~'\II::l.1d::L[ml~ 

a I ~ ~ 

~. L'\II~n'\ll~'1lLL~::LVI~m'\llUm 

'I. LW~nW~~LL~::U'Elnn~~LW~n• 

" ,CV<"'=lo i,;',Q, iI -=!I cv 

"11. m~'1Ii?lc.J~'\IIU1'l!U'I1Ui?l~mM'1l,,:j·1WI 

~. m~,yi?l~::U1U~~Uc.J,,:j"i~ 
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. 
"'I oVvtl
'lItl .',it'ilJ 1:::;illfl1 . 

1. n. '\I. fl. 'I. 

2. n. '\I. fl. 'I. 

3. n. '\I. fl. 'I. 

4. n. '\I. fl. 'I. 

5. n. '\I. fl. 'I. 

6. n. '\I. fl. 'I. 

7. n. '\I. fl. 'I. 

8. n. '\I. fl. 'I. 

9. n. '\I. fl. 'I. 

10. n. '\I. fl. 'I. 

11. n. '\I. fl. 'I. 

12. n. '\I. fl. 'I. 

13. n. '\I. fl. 'I. 

14. n. '\I. fl. 'I. 

15. n. '\I. fl. 'I. 

16. n. '\I. fl. 'I. 

17. n. '\I. fl. 'I. 

18. n. '\I. fl. 'I. 

19. n. '\I. fl. 'I. 

20. n. '\I. fl. 'I. 
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. 
~ IV .... I 0 U

'tiO 'i'HnlJ'i::::91A1 . 

, .. 
tiUT-3 1. oUonouihl-3'HlIYI 16 oUO l,y')l'rJfloUO . . , 

l SI '" , 0 .q iI Cl .c::l iI.et 
2. 'Hflllfl'i0-311l1UJ X ,1-3 Ufl'i::::Y1UlfllAOU Y1\]flA0-3Y1QYlI'VUJ-3'1l0IYltl1 

1. fl. 'U. fl. X 

2. X 'U. fl. 'I. 

3. fl. X fl. 'I. 

4. fl. 'U. l[ 'I. 

5. fl. 'U. fl. X 

6. fl. X. fl. 'I. 

7. ~. 'U. fl. 'I. 

8. fl. X fl. 'I. 

9. fl. 'U. fl. X 

10. X. 'U. fl. 'I. 

ll. fl. 'U. X. 'I. 

12. fl. '\!. X. 'I. 

13. fl. X fl. 'I. 

14. fl. 'U. fl. X 

15. fl. 'U. )J. 'I. 

16. X. 'U. fl. 'I. 

17. fl. 'U. X. 'I. 

18. fl. X fl. 'I. 

19. fl. 'U. fl. X 

20. X. 'U. fl. 'I. 
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Engineering Metallurgy 
.... 

2.	 ~1I1'W'i1!1';)"d1 1"1l'l b'YlYn::;~ '1"11'1b't.lVl~n~ mrl~~'1~ [;Iftl [;I~'IVlm~aJ,jru.yj[;l"'. . , ... ,..... .... 
3.	 'i::: 1PI'l..J 'i1!1';) "d 1 1l'lf] iStJ't.l~ 3 -n't.liJ~ 3 

..r 
4.	 'WU'lS1U 

d.i 

5.	 L,;)'inAm~1 68 rl'l1JL~tJ't.l[;l~tll?1 18 iDl?1'1i VI~~D 2 rl'l1J Dfj'L~ 2 rl'l1J[;]tl 

iD M'Ii Lb~::;'lJn~ n~'I rli'tl'lH'L'J~ 'I ~'t.lrl-1 'I't.ltl m 'J~ 'I 3 -B''J LaJ'l [;]tl 

iDM'I,f 

6.	 ~1U,;)U\llU,;)!Inj;) 

7.	 ~1PIJ.i~\llJ.l1!1'i1!11"d1

5. b-ihblOl~'l~aJ1J~L~VI::;e.I~aJ 

6. b-ihblOl bbe.l't.l1l'l~~aJl?1~"1Itl'l L~VI::;e.I~aJ• 
ilst	 w tr 

7. b"1l'l blOlbbe.l't.lll'l~~aJl?l~ LVI~n	 - rl'l~1Jtl't.l 

8. b-ih1lOl~fim~tl1J"1l1JbVl~n• 

~ m~'I bL~::;'tJ nDfj,j~ L~tJ'J n1J	 ~D mruLL~::; brl1tl'l;Jtl~b-n 't.l'l'l 't.l 

L~VI::;~ VI tJ') r.J ru ~ aJ,j~ L~'l n ~"1Itl'l L~VI::: Lrl ~'l~ ~'I'l"1l tl'lL~ VI ::;bL~::; 

mnnl?1e.1~n mmD~lD"1Itl'lL~VI::; ~aJ~"1Itl'lL~VI::;"1I'El'lL~VI::;~~aJ 

LLe.I't.lll'l~~aJ l?1~"1Itl'l. L~VI::: LLe.I't.lll'l~~aJ l?1~ LVI~n - rl'lf1Jtl't.l. 
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04-441-1 07 L~'VI~~'Vlm 

METALLURGY 
... 

~".Il')~V'l b'UV'l,)~~')"JJ,) llJ'VI~n~ j;]~lJ~~m fllUtltrj;]~~".Il,)~V'li'lJ~\l 
~	 ~ 

~ ')"lJ ')~".Il ')0] ')\lL~'VI:; 

3.	 'i~~t1'i1!1~"1l1 Jl,)rlm~~mn~ 1 i'lJtJ~ 
.K 

4.	 'W'IJ~1'IJ 

5. "'" 90 1"1,)'IJ~t1'lJj;]~'fl~ 18 ilJ~')~ 'Vl~~D 2 1"1,)'IJb';l'i1Plnti1 lJD'IJ'i 31"1,)'IJ~'fl 

ilJC?n~ bb~~'I!n~n~,)~'fl\lHfb'J~,)~'lJI"1~,)'lJ'flm'J~,)2 i'JL~\l~'fl 

ilJr1,)~ 

o ....
6.	 ~1'IJ';I'IJ'VI'IJ';I!ln j;J 3 'VI"btlnj;] 

7.	 ~ •j;J3J-1J'VIa..I1!1'i1!1~"1l1• 

1. boih1'"lLI"1~\l~h\lt:J~n"JJ'fl\lL~'VI~ 

2. boih1'"l~~'Ir&i"JJ'fl\lL~'VI~ 

3. b·jh1'"lm~bblJ~llJ"lJ'fl\lL~'VI~ 

4. Y1'"l,)~n.l,) b~'flmbt:J'lJJl,)'W~~ ~~"1I'fl\l L~'VI:;, 

7. [9]~~'VI,:rn ~\lI"1'J,)~~,) ~'1!"1I'fl\l\l,)'lJ L~'VI~~'Vlm 

8.	 f11il fitl1!1~1!1~~1 ~n~') bb~:;'tJnlJlj'IJ'i b~t1'J rl'IJ LI"1N~~,)\l t:J~m'fl\l L~'VI~ ~~1iii"1l'fl\l 

L~'VI:; mnblJ ~~lJ"1I'fl\lL~ 'VI~ bbt:J'lJJl ,)'W ~~ ~~"JJ'fl\l L~'VI~ bbt:J'lJJl ') 'W 
~ , 

~~~~ b'VI~n -mf'IJ'fl'lJ bb~~L~'VI~mi~b'VI~n 
q	 q 
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04-401-115 

INDUSTRIAL METALLURGY 

2.	 "'111~~1!1~"1l1 

~1".l11'i1"1l1·lhm~ bJ\:l\l1'W 

cv .... 
3.	 ~:::j;l'U~1!1'J"1l1 111r1n1~~m~n~ 2 .r'WtJ~ 1 

d" 
4.	 ~'U:S1'U 

oOIiI 

90 ~11JiSrJ'Wl?l~'fl~ 18 i'!.J~1i Vl~~~ 2 r111J '!.J~1J~ 3 m1J 

l?1'fli'!.J~1i LL~~,rn~m~1~'fl\lHfL'J~1~'W~tj'1'W'flm'J~12 ~'Jb~\ll?1'fl 

i'!.J~1i 

6. ~1'U'J'U,.n.i'J!lnlP1	 3 Vit.!'JrJnl?l 

4. Loth 1iOln1n'!.J~rJ'Wl'!.J".lI'fl\l b~'Vi~ LL~~n1~'fl1J11J b~'Vi~c1l'JrJ~'J1~~'fl'W 
..:::::::lev 'I c: iI 

5. ~'YJn~~ b'Wn1~'fl1J"1l1JLVi~nn~1• 
6. L'ihJ~ 'J1~ ~1 ~ru".ll'fl\lb~'Vi::;'i1Vlm\l1'W'fll?l~1'Vim~~

'" . 
~n~1LL~::;'!.J~1J~L~rJ'Jn1J b~J\:I~h\l n1~Ln~t.J~n".ll'fl\lb~'Vi::; ~ru 

~~1J~Vl1\ln~".lI'fl\lb~'Vi::; LLt.J'W1l1'V'l~~~~".lI'fl\l~1~ L'Vi~n-~1f1J'fl'W n1~• 
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~h\J~~!I1!1 Ui''i'mtJlt1tr'J-lf'1l ~l'11.h::;~'1ff"ll'1l,:m1'i'4'l'1v'h lt1'i'.n1'i:~~:;'iV1m 

Wi4'tJ~l'1'UnmtJlt1~'J-lf'1l 'UV1U1" ~'1~~f1f'lJ'Wn~mj'1 LL~:;~~'l..ll"V1n'Vh'l..l fh~f'U~'1lm'i' 
qJ qJ qJ II 

~tJ'l..lm'i'~'1l'l..l'lll'1d LtI'l..l~'1lm:n1tJ'l..lm'i'~'1l'l..l1-n1.h:;n'1l'Un'IJ'i'.n1'i:~~:;'iV1m ~1'1l Metallurgy ~'1Ltl'l..l 

'i'.n1;~~'l..lj1'l..l1'l..l~~n~l'l'i' l.h~. f1ru:;LV1f1'i:'l..l'i:~Un1n.J~l'l L~'1l~1'i'.n11.h:;n'1l'U11.J~htJn1'i'~mt1 LL~ 

'U:;1.J;;lliin1n~mn'Uf1ru~a.J~V11'1n1W11~LL~:;V11'1n~'lI'1l'l'i:~~:; ~'1t!'l..l~'1ln1'i'~tJ'l..lm'i'~'1l'l..l'.nl'1dd..J , , 

":;LUtll'l..l~1t1n1nl'l1tJa.J'I1'l..lL~'1ln1'i'Vll'1~'1l'U -i'l..ll'l'1l'l..l1'l..ln1'i'1.Jlillii'l1'l..lLL~:;f1'J1a.J1.J~'1ll'1.ntJ LL~:;~ 

L~tI'1ltJd~'1l ~'J'1lth'l~tI'I1'l..lV1 (j)~'1l'U~'l!n ~mt1 LL~:;~ ~tll.,.,:;~'1l'l Ll'l1tJa.Ju111.Jl-nV1l'1~'1l'U f1ru~ a.Jllii 
'lJ 'lJ , 

lP11'111t1fj'1l1'i:~~:;fjV1mlP1'1l11J 
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.. 
'itJ1l1~ 2: :i'11ll1mL~rl'lm:i'l9iI?l"B'W'I1'W'VlI?l~llU 
.. 'lJ 

..
 
fi1'lJ'i'i!l1!1 2 unmtJ1'Wi'li'l.jj'1l m:i'l9iI?l"B'W'I1'W'VlI?l~llU 

1'Wm:i'~flM1~1'Wb~'l-1~'j'Vlm,r'Whj~1"'l~Ltl'W~1'Wbfl:i''1~~1'1 ~'l'W11:i'~~a.J 'j,\11lLL~'WLLl?1 flru, 

~a.JU'1i1?l1'1 1 'lJll'lb~'j,\~ ~--1'j,\~'1~ 'l!fl~flM1"'l~~1l'l11D~ ~1l m:i'Ll?ij-tJa.Ji'W'I1'W'VlI?l~llU 'j,\11l~ 

b1tJnbl?ltJyY'l 1111 ~1 Specimen LL~~~'1~L~'Wll~e Ltl'Wmnl?ij-tJa.Ji'W'I1'W'VlI?l~llU "'l1flll1f1'fJl?l~1'j,\ 

fl:i':i'a.J bVltJ1J1'1f1¥'1 ~1l'lLl?lrtJa.J"'l1fli'W'I1'W"'l1'1 bl?ltJl9iI?l~'l'W'lJ1l'l~'W'I1'W"'l1'11l1lfl 'j,\11lmnl?lrtJa.J~'W 

'11'W'VlI?l~llU "'l1flWW1Ll?l1 'j,\11lLihL'Vl'lJ1l'lb~'j,\~ ~'1,r'W 1'W~1'W~~m'W~flM1 mnl?lrtJa.Ji'W'I1'W... 
L'j,\~1e fI'ILn'WfI'l1a.J~1m:i'tl ~'1~"'l~Ll?lrtJa.J1~ ~1l'lH~~l?l.nru""'l1'1 ~~~l?lll£l1'WYfll'll?l~11?l m4'1?l 

'lJ 

Y11LU'W Specimen L~1l1,x'l!n~flM11~'VlVl~llU LL~~'VlI?l~ll'l 

'1~I?l~L~'WlltJe LtI'Wr.J~l?lJiru"~4'1?l~1vnl1tJllti1'WYfll'll?l~1Vl bl?ltJyY'l 1111 eJ~l?l.nru"L'j,\~1, 'lJ 'lJ 

i11~tlfln1'j,\'Wl?lflru~a.Ju'1i LL~~~'l'W11:i'~~a.JHLU'W~b1tJu~llmL~'l ~'1,r'W ~m'W~flM1 ~'1i'l~1la.J1
'lJ , 

1,x'l!fl~flM1 1~'VlI?l~llu11DU~ l?l'lll£l1'1i'W'I1'W L-rl'W SNCM 439 SCM 440 S 

KD 11 SKD 61 Stainless steel 'j,\11l LL~'WLL1?l'V'l'lfl Non ferrous L-rl'W Aluminum LU'W~'W 

~1'j,\fufl1nl?lrtJa.Ji'U'I1'W'VlI?l~llU ~1fl'U~m'W~flM11~"'l1flm:i'4'1?l~1l'1~1?l1'W[11f11ll?l~1'j,\flna.J ~'1, , 

,r'W i'W'I1'W'VlI?l~llU~'1 Ltl'W~'J'W'j,\~'1"11ll'l'1~ ~ m:i'l?ll?l Ll?lrtJa.Ji'W'I1'W'VlI?l~llU "'l~l?lVl~ fI'l1a.Jm'l1)']Lil'W 
, , .. 

20 i1~~La.Jl?l:i' LYlll'j,\~m~tJ'I~h'Wbfl:i''1~~1'1'''l~ll1f1 m:i'l?lI?l"B'W'I1'W'VlI?l~llU ~1a.J1:i'tll?l1?l1~ 3 'ifi, 
"" fllI 

fjfi~ m:i'H'L~lltJ~ll 

'jfi~ 2 m:i'1.jfL~lltJfl~ 

'jfi~ 3 n1:i'H'Lflill'll?lI?l~'1~l?lb'Wa.J'1i 

l?11l111dj'Wm:i'l9il?li'W'I1'U'VlI?l~llU ~fI'l1a.Jm'l 20 i1~~La.Jl?l:i' ~'lm~lltJ~ll 
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.,
 
~'1Jll1'Vi 3: ttJfll'l"Hl'Ml,.:mlt~l91~'W'Il'W'VIl91~'flU
 
OJ '" 

mt~l91~'W'Il'Wl,;t'fl Specimen ~'JtJ~~'flth'l~ltJ 1 ~'flmt~l91~'Jm~'fltJn'fl~l'W~'WttJLL~'J 19l'flttJ 

Lil'Wmt~l91~'JtJ L~'fltJn'C1~'1":;onu Lf1~'fl'W~'JtJ~'fl LlOl'flflrJvh mttJt:;n'flU1UL~'fltJ~~1~C1J ~'fl'l1~Yf'W 

L~'flt.lt1J~1'W'l-It!1 1UL~'flmUULL1JU High Speed ~'11-n~l91'11'W1~Ln'fl1J'VJntJt:;Ul'VI ~'fl'ltJt:;n'fl1J11J 

L~'fltJ1,xLLU'W~'J tJmttJfu1u L~'fltJ1,x~'1 mtr.lu~'W'Il'W~'fl'l f1'C11tJ ~'J ~'fl fl~'W'Il'W 'Jl'1~'W'Il'W1' 191'l1'Wll91 

f1'Jl~m'J'lI'fl'l~'W'Il'WLL'C1:;r.lu~'W'Il'W 1,xLLU'W 19l'flltJ LUl91Lfl1'fl'l L~'fltJ1,x~l91~'W'Il'W 

L~'fltJ4'nm'C1~ntJt:;LJl'VI'l-l~'1 ~'fl L~'fltJr.lnm'C1~'1~lOlb'Wmi LL'W'J'W'fl'W t:;U1J~ltJ~l'W 'l-I't'fl 
o , 

.. ,I ~. I ... ... ... "'."1 ..
Horizontal band saw "ll'lut:;n'flLI bLJl91'JtJ'lJl91 Control LL'C1:;~l91lOll91 'VI'l-I'Wlu'VInLLeN Control ,,:; 

tJt:;n'flu1tJ~'JtJ Switch Ul91 - LUl91 LL'C1:;LU'W Switch OUnL~'W t:;uUmt,rUmt~l91LL'C1:; Switch fl'JU• ., ., 
~m:;uu(9h'l 1 t'J~11'1U1W~'flLU'WLL'C1:;LL~'1~~1'1 ~l91fl'Ju~~"1lill91'l1'fl'l1'~~lOll~t:;UU JIS Materials 

19l'fl1tJ Lil'Wmtutt"~'W'Il'WL~ '1l n1 tr.luu 191~'W'Il'W~~1'W'l-I~'1'l1'fl'lLf11'fl'l LL'C1:;nl'l-1'Wl91t:;tJ:;m t~191'l-1't'fl• 
fl'Jl~m'J'lI'fl'ln1t~l91~'JtJn'fl'l-l~'WhJLn'W 20 ~'C1~L~lOlt LL~'J~'flfl~'W'Il'W1,xLLU'WLUl91 Switch Vl1mt• 
~l91~'W'Il'W 1'Wmru.oun L~'WLtl n~l~ltrJ ~l91mdvil'11'W 1~• 

mt~l91"1lill91~ 3 ~'flmd~l91~'Jmfl1'fl'l~'1~lOlb'W~'1i ~'1mt~l91flf'l~~'fl'l1oD1jJ~l91 bl91tJvY'J 11tJ 

~tJn~l 11J1rJLU'flf~'1vil"lno]~fl'fl'Wfllflu~ 'l-I't'fl 'fl\j~LiltJ~'fl'fln1"llf1 ":;~'fl'ltJt:;n'flU1U~l91LojhrlU 

Lfl1'fl'l~l91 LL'C1:;4'jJ~'W'Il'W 1'IX LLU'W n1tvil'11'W'lI'fl'lLfl1'fl'l~l91 -ii'fl~'lJ'fl'l Lfl1'fl'l ~l91~'W'Il'WL'l-Im:;rlU~'W'Il'W 

~ LL~'1'flth'lmru.'lI'fl'll91'fl n~~l'W hJ~l~ltrJ L~'fltJ ~'JtJ L~'fltJn'C1'l-1't'fl L~'fltJn'fl1~ iJ'VI1'1 L~mtOJ:;~'fl'l1oD1u 

~l91tJt:;Lll'VI~~l91~'W'Il'W 1'Wmru.~'W'Il'WLL~'1 1 ":;~'fl'l1oD1u~l91~iJ~ru~mtru:;'f1'fl'Wn~1 ~'J'W~'W'Il'W~ 

'f1'fl'W":;1oD1u ~l91~iJfl'Jl~ LL~'1n~l mttJBllii'll'W'l-I~'1"lntJt:;n'flU~'W'Il'WL-iilrlU LLvI'W4'UUl91 LL~'J~'fl fl 
I '" l; I I '11 '" 

1,xLLU'WL1J 'flu'fl'lrl'Wmn'W'Il um:; L~'W 'VI nfl f'lVl iJmt1-n'l1'WLfl't'fl'lil,,:;~'fl'l'l-l~'fl Lij'W~'JtJU 1'l-1~'fl LU'W• 
'lIru:;~1911Ol'C1'fll91 L'J 'C11 L~'flU'fl'l rl'Wm~'W'I1U1~fu f1'Jl~ 1'fl'W,,:;vil1mf1N~ 11'1 LtJ~tJ'W ttJ 'VI n flf'lvlliJ• 

mt~'1 ~'WbtJn~~l911u~l91 L-iill?1l91~'W'Il'W L~'fl~'W'Il'W'lIll91n e.J~nl"l'W btJnn~u Lfl1'fl'ltOJ:;hJvil'11'WL'C1tJ til 

cllf1d'flUU'fl'lrl'Wu'lhj1~l91r1'1m 
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, 
~1jYi1 ~'il md1.jfl9l~1U 

~1j~ 2 ~'il md1;fb~i'il,m~--1 b~'illJl~iJ'Jlnh-1l'W1~LrfJU 

t.r i.I' , I I I 

~ll1fu mdl9l~1u L~'ilUfUiJ'JlIi.hi'W--1l'W1~ LrfJU L~'il Lu'Wmd~u ~ ~t!'W 

lIi.h'D'W--1l'W1~~--1'illn 1'Wnnl1Yi~m'W~mnhJnL~1'il--1n~--1t~m'il~1~~1jYi~lfJYi~~~'il " mdb-if 
, " 

19l ~1u" WK--1"il nYi ~~'D'W--1Tw~'J'ilth--1 LrfJU~'ilfJ LL~'J"i~-K--1 Ln 19l L~'Wi'il--1 d'ilfJ"iI'il--1 md~~n ~~'il Elm d"il4'~ 
'lJ 

t.r I I I 

'il~ULU'WL~1'il--1n~--1n--1'flL'Wnud~~--1~~--1Ud~n'ilU~'JfJ 

LLUU 3 4'u U'il~n~ LL~~ tT'W~'W~Y1lfJ 
'lJ 

l'l'il1u LtI'WmdUd:;nllUn~n~--1 L-nlrlUU'il~n~ ~fJlm~4'u~rnnrnn~--11~ LLll'WL~'ilU'il--1rl'Wnrn 

n~--1m~L~'W'il'iln"ilnU'il~n~ 4'Ui'W--1l'WL-nlrlU 3 4'u trnfJb-ifud:;LL"iofi''W1~LLll'W lI~--1"ilnt!'Wufu 

U'il~nrn 1~~~'il~b-if--1l'W md~'JU r.)~ L~i'il--1n~--1 LtI'Wmd~'JUr.)~ ~'JfJ~'il 1'W"ilru:;UB~Y;--1d~rj--1 L~'M'~ 
, " 

n~--1 nd:; L~'WL -nllPn1~ ~UBU~--1l'W~'J d~'J~ II~'Wl9llUdnfJ lw'ililfl--1 rl'Wl~'M'~ n~--1 lI~--1"il nUl rn iJ'JlIUl 

--1l'WLrfJUr'flU ll~'J~'il--1~U~~~"iI'ilui'W--1l'W~'JfJ md~U~~~'ilmdUfunrnn~--11~il~~ 30 - 45 'il--1li'l1 
q 

" "" rlU"iI'ilU'D'W--1l'W "i~l~'W~l mdUl~lIUllL~~~U~~'D'W--1l'W'VI rn~'ilU l~r"i~'W 
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f'h'U'i'i!J1!J 4 u:rrmu1'W~'d;r'el mrYl1 L9l'd L1'el'Wb~'W 

'VI«'l91n bln1m.J~'W'l1'W'VI ~~'elU L1UUT'elU bb~'d bn~1l ..J1nl'W1~'W'l1'WhJ'VI ~~'elUnUm~U'd'W 

mr'VI~~'elu~'W 1 1~~~~'dmb~rh1'Wnni1"l1'el'l~'W'l1'W'VI~~'elu~dj'W~'Wb~n 1 'VI1'el91n~'d'W"lI'el'l~~ln 

.nru-n91'l1'WL'l'l1'W'elln~1'V1nntJ~'l'el199 ~rJ m rL9l~ 'l'h,nu~'W'l1'Wb~'el bbU n~'W'l1'Wb ~'elmYl1n 1r • 
'VI ~~'elU ~'lL9l'd'elEJ1'l~ b~'Wb1~I'W~'W'l1'W'VI~~'elUM b'll'Wn'Wbb~r1'd1tJ~~~'d n1'Wmr~1 bu'Wmr1'Wi''W(~1'el 1 

hJ 1~~~~'dmrn~'l~'el'l'el11'i~m1n~1tJ"lI'W1~ L~umr'l111uYl1L9l'd b1'el'W ~1'V1fumr.yh L9l'd L1'el'Wb~'el'll'dU 

1'Wmr4'uu~~'W'l1'W1~~~~'dn1'WmruB~'l1'W~'el 1 1u br19~bbUnmrYl1L9l'dL1'el'W'el'elmtl'W 2 

Ur~Ul'VI ~'el 

o ~ ...:::!II (;;f 

2. mrmln'dbr'el'WbbUUbU'W 

~b~'W'el~~btl'WmrYl1 Lif'dL1'el'WbbUUbEi'W;'lUr:;n'elu1u~'dU~'W'l1'W~1U 11~ bbrivl'el pvc 'VI1'elvl'el 

Ur:;U1 bn"'l~b'el1U1'l~'d'W"lI'el\lvl'elUr:;U1tJ1Yl1btl'WU~'elnL9l'dL1'el'W1~ 1 ~'el mr~'Wf)fimr~1U 

m::mMb~'eln1'V1'W~b~'W"lI'elU~9::L9l~r::U:;mrL9l~ur:;mru 30 il~~btJlnr 'VI1'el1~m'dn~1 20 

il~~htJlnr;'W1u 91mr'W;"H~'Wr'elUm:;U'eln pvc nl'l.m~,~L9l~bb~:;b~'elU~'dm~'eluiJ'el br19::M 

nr::U'elnH'Yl1L9l'd L1'el'WbEi'WbbUU~1U 1 mrYl1L9l'd L1'el'WbEi'Wr1'drrJfJ1'Wr'el\l bb~:;fJ1'Wr'el'l~~~~ ~ ~'el 
dJJ dJJ • 

m::9n ~1'V1fumruB~\lI'W ~'el\l'VI1~1r'VI'Ci'el~'W~u1b'drum:;"'ln b~'elr1'd1tJ~:;~'dn1'Wmnbn:;~'W 

\l1'W'el'eln 1'W~~9::H' 'd1~~'Wbtl'W~1r'VI'Ci'el~'W'VI1U1b'drum::9n1~i'dbb~:;1'Wm:;u'eln pvc ~'dU ~'W 

'l1'W~9:;vl1mrYl1 L9l'd L1'el'W'l11 tJ11J n9~\lU'W fJ1'Wr'el\l b'ell m::u'eln r1r'elU ~'W~~ b'VI ~'el1'Wm:;u'el nnu~'W 
• dJJ 

\l1'Wb~'el Hur:;mru 50 % b~'el1~rJb~'el~1'Wmr4'uu~bb~::b~tJr1'd1mb~\l bbr'l mn'VI~1n'VI~'d 

ur:;Ul'VI br~'W'i:N1u Lr1~'elU 
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"ltlZ11Vi 6:... 

1'l.!~'l.!':l1'wt!'l.!~~'l~t1Jm::lJ'fln9::~'fl~hJvl'l1lXbd8]'l.!f'J'fl'flmn1~ ';jfiil'fl~n'l.!n'ldf'J"JJ'fl~ bden'l.! 

~'fl n'ld1-n~'l.!~'l~'l.!nlPllJ1mWd'fllJ 1 m::lJ'fln pvc b~'flm~'l.!~'l~'l.!d'fllJ~'l'l.!~tJlJ~'fltJu~'Jn~lPl~'l.! 

~'l'l.!1lX'fltJ1'l.!~ 'l bb'I/"W~~~mn:J"JJ'fl~m::lJ'fln n'l dbl1i1m.J~'ldbd8]'l.!~1-nb'V1lX~~'l.!~'l'l.! llPltJ*'Jhh.h::n'fllJ 
~ . 

~r;ltJ1'~lPl 2 ~'J'l.!~'fl b~'l.! U'C'l~&I,)~~'l1lXU~~ ( Hardener ) llPltJt1n~n'ln.J~~ Hardener 1'l.!b~'l.!9::. 
f..J~~t1d::~'lD.l 1-2 % &I,)'fl£h~~'l.!~'l'l.!nt1d::~'lD.l 4 -6 l--!tJlPlb'V\'lt!'l.! 

n'ldbl1i1tJ~ bden'l.! b~'tl n'ld~'l &I') ~'fl'l.!bblJlJ b~'l.! m".ll'l.!::~1-nf..J~~~'fl~~::'fl'l lPllJdd~mmD.lbden'l.! 

1~b~tJ~l'l'fl11'l Hardener VltJlPlf..J~~'C'l~hn'l.!m::lJ'fln U'C'l~1"l'l.!1lXb-n'ln'l.!~b~mi'fl'l.! l'lmm~'fltJ'l1lX 

bnlPlyJ'fl~'fl'ln'l~bb'C'l~I"i'fltJ 1 b'V1'C'l~1t11'l.!m::lJ'fln~bIn1tJ~H m~lJ'fln9~iJl"l,)'l~~~n~'lmmD.lbd8]'l.! ~ 

b'V1b~mJ'fl~n'l.!n'ld~'l.! CP1~J'l.!n'ld&l') ~'fl'l.!bblJlJ bU'l.! ·lh~n~'fl~d'fl9'l.!n~'l b~'l.!bb~~&I') 'fltJ'l~U'fltJ1 

t1d::~'lD.l 30 'l.!'lYl Vl~~9'lm,)'C'l'l~'l'l.!1t19d'l.!nd::~~ bden'l.!U~~&I,)~~lJmrbb~,) nbtl'l.!n'ldbbn~bden'l.!'fl'fln 
~ 

9'lnm~lJ'fln pvc llPltJn'ldLLn::~'l.!~'l~'l.!~~lPl'fltJd'fllJ1 bb~,)~~'V1'fl pvc 'fl'fln 9::l'llJ~'l~'l.!~'l'l.!~lX~.~ 

~')tJ bden'l.!b~~9 b1tJlJ~'fltJ bb~,) l'l~'fl~~9~bLn::'fl'fln9'l nm~9n bb'C'l::1n n u~~1lXdj'l.!~'l.!~'l'l.!&I,)'fltJ'l~".llijlPl 

n'l dvl 'l &I') ~'fl'l.!bblJlJ bU'l.! bbfl::~ b~'l.!'fltJndj'l.!~'l.!~'l'l.!&I,)'fleJ'l~ 
~ 

n'ldvl 'l11l,) b1'fl'l.!bblJlJ bU'l.!llPl£!1-n.fl''l.!1n'fl'l.! 



74 

cv q -- 2-1 iI 1 -=II d. ... I iI '1 i!q iI q iI 
'Wi'l..:J~1m~nJW.j'J"''W1..:J1U~:::~'Jum1~:::u "'1'elmNu1~"'U1 bm1UU~1'el~flU~~L1Um'elU 

LL~'J~u..:J1U'Vln~u~'el..:Jih",u~"'~1ULfl"1l L~'eli1'el..:Jnum1~U'ClUb~uH''elUnnU~'eln'''~1ULfl''1l 1~'V11. . 

L~'el~~11t1.l1~WW1"1l'el..:J~:::L:ntJu1'1~1 Water Proof Abrasive Paper ",mU~'J1~~1 m:::~Tlj''VlnU 

'.Q~~i1'el..:Jnu~11-nt~~uhl ~'iJ..:Jn~'J~1 m:::~1M'Vlnu~:::L1jun~1 1ULL~fl:;~~'el~:; L:nUU'ir'el~fl1u 

'V11U'el..:JL~mnuLLfl:;arn~:;fl..:Jvr1u~1 "B~~'elu~1fluCi1"'~1Uii..:J t)'Cl~viH''V11n1:::~1M'Vl11U"ll~d'V11. . 
~1nen~~'elU~1fluCi1 

1?1'1l1ULUUm1~~11t1.l1m:;~1M'VlnUmu1u"ll'1l..:J~L~U'elU~~;r1..:J"ll'1l..:JL:nUU~1 60 "'~1Uti..:J 
" 

.
, 

1u 1 "JI'el..:Jm1~m:::~TI~'VlntJ 60 LL~U LU'elfm:::lPl1M'Vl11U~'elLU'elf 500 LLfl:;Lij'1l~..:Jm:;~1M'VlnU 
, 

oC:II Q,,; Ci oC:II tr' f Q,,; ""=to a I iI 

'el'eln~1n"ll'1l..:J'Vl~1U"'fl..:Jm:;~1M'VlnUn~:;L"1IUULU'el1 500 L"llUnULLfl:;~'J"1I'el..:JL~~'Vl11U~'elU"1I1..:J 

fl:::L~U~ 1umn~1u~~~~'JVlU1..:J1U;..:JLL1J..:J1:;~um1!9l~'1l'1lmUu3 1:::~U ~'fl 

1:;~U 1 ~~"'U1u",1'1l~~1:;U1U 
... ... ... 

1:;~U 2 m1"11~1:;L'1lU~ 

1:;~U 3 m1i~~'JdJu",1'1li~aru 

m11-nn1:;~1M'Vlnui~~'J",U1..:J1U ~~~1m1i~1:;U1uri'elUb~uH'm:;~1M'VlnULU'elf~1 
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bb~,) fh:::~l~~')mu'elf 220 bb~::: bU'elf320 blJ'elf 400 bU'elf 600 ~l~~llPiU 'l(;luvT')b1Jm:i' 

b~~bU'elf"1l'el,:m:i':::(;llM'Vlnmb[9i~:::flf~m99:::b~~flf~~::: 200 ii1~ b"ll'W 91nbU'elf 600 bU'W bU'elf 

800 bU'elflO00 bb~:::bU'elf 1200 bU'W~'W d~'elmn~1u~m:::(;llM'Vl:i'lUH'i(;l~hl-llJl~1'Wb~'el~~'W 

ri'el'Wmri(;l11'W :i':::lPiUl11'el'hJ bu'Wm n~1u~ n:i':::(;llM'Vl nu~1fl'WmnJDu~~~'el199::: bbU~ m:::(;llM 

'VlnU'el'elmu'W 2 t'l,)'Wb~'el~:::(;l')n1'Wm:i'1oil~1'WbU'W:i'lU1Jflfl~ 

i'W~'el'W1'Wm:i'i(;l b~:J-J9lnm:i'on(;lVlmUl/it'eli(;l:i':::'W1U 'l(;lU'ell~Um:::9nbU'Wbb~'W:i''el~bV'l:i'1::: 

m:::9niJtj')11'Wbb~:::~UU '0.1m:::(;llM'Vl:i'lml~U'Wm:::m:::9m:::'W1U m:i'on(;lbu'Wm:i'i(;l~')urJ'el chiJ 
, , 

'f,)U mnJ"ll')u1'Wm:i'i(;l b"ll'Wbfl1'el~;~iJ9l'W:i''el~m:i'on(;l U:i':::n'elU~,)U9l'W:i''el~ bb~:::~,)~'elfl9l'WnU 

n:i':::(;llM'Vl:i'lU1~~(;ln'W r1~,r'Wm:::(;llM'VlnU~b~1u:J-JH9:::~'el~~(;l1~iJ"1I'Wl(;lb'VhnU9l'W:i''fN'0.1~1 

1J:i':i'9•b;Jl nU9l'W:i''el~i(;l bb~,) ~ 'el fl1~ml'W t'l')'Wm:i'i(;l11'WVl1'eli(;ltj')11'W~~dJ'Wi'WlOl'el'W~•(;lVJlU9:::10il~1 

~nVl~l(;lVlt'elnl~VI~ bb'Vl'Wm~mM'Vlnuon(;l~'W~1'W ri'el'W9:::'0.11un(;lm(;l bb~:::t'l'el~(;l 'lflN~h~ bU'W 
'lJ 

~ ~ 

mru.nl:i'i(;l:n'W~l'W~')UrJ'el bb~:::iJ'tlUn:i'nJbU'Wm1'W:i''el~fU bbvi'Wih:::~'tl~iJ:i':::'Wl1J:i''el~fU• 
Hm:::(;llM'VlnU~~ bb~'W,)1~~~U'Wm:::9n '0.1 bb~'WtI(;lmiuu'Wm:::mM 

~1'W1'Wbbl11~::::i''flU ~lu1'Wnl:i'on(;l9:::U:i'ln!J~tj,)WW1~'W~1'W mnu~U'Wm:::(;l11Y'Vl:i'lUbbl11~:::flf~9::: 

bU~U'Wm:::(;llM~iJfl,)l~~:::b~U(;lb~:J-J~'W 1 bU'elf b"ll'W 91nbU'elf 180 bU'W 220 ~'W~l'W'Vl(;l~'elU~ 

on(;l1~VI~'W1UdJ'W~~ 90 'el~Pll bb~:::'t11m:i'on(;lbVlrJ'fl'Wi'W1Ol'el'Wbbm b~'tl1~i'el~:i''elu''1l'el~m:i'~(;l~~U 

n'W lPi~,r'Wmnu~U'Wm:::(;ll'jj''Vl:i'lmbl11~:::flf~ 9:::'t11fl')ufi1unum:i'VI~'W~'W~1'W1u 90 'el~Pll~,)U 
'lJ • 

i''W~'el'Wm:i'i(;l~')um:::(;l11YmlU9:::i'W~(;l~bU'elf 1000 Vlt'el 1200 91n,r'Wfibu'Wm:i'on(;ltj')11'W 

~')U~nVln(;l ~~9:::b~'W~1~nml(;lb1.JiJeNi(;l 9~41bU'W9:::~'el~'0.1 e.J~i (;l:J-Jl'lhu1'Wm:i'on(;ltj,)VI-Wl~l'W 

1'W"ll,)~~ (;lVJlue.J~i(;lm99:::b'lJ'W e.J~i(;l bV'l'll:i' Vlt'ele.J~'el:::~i1'1l1 'i~H' 9:::H''l:i'U~~U'W9l'Wi(;lVl1'el e.J~~ 
• 'lJ 

~11fl 'W"ll')~m~'W't11m:i'on(;l hJ~')un1~ lPi~,r'Wi'W~(;lVJ1U"1l'el~~'W~1'W n9:::'0.11ui(;lm(;l9:::~'el~ ~1'W 

i''WlOl'el'Wm:i'on(;ltj')11'W~,)U~l~nVl:i'l(;l bb~:::e.J~i(;l 
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A'l'lJ"i"i!JI!J 6 Untl1tJ1'W'iY')-n'fl ~'fl,.m1'i'11B'illi,.:n'Wi e;) ~,)'liIi.h~'W'.:n'W 

'liI~'1foJ1 n L1tJ'Wlm'i'i~ Ln'fl'l tlf'W~1 LL~,) oD ,)'1~dj'Wm'i'11B'illi'l1'WfoJ 1'1Le;)tJmdL~1tJ~ ~ ,)'liI-W1~'W 

'11'W~1'li11Um'i''Vle;)~'fltlLe;)tJ m'i'i19l~'fl Le;)tJ'fl1 ~tJ LLvI'W'i''fl'lm'i'ie;)m::;e;)1~'VI'i'1tJ fhi:J m::;19l1~'VId1tJ 

~'1 LLcJ'WLe;)tJhJ1rX LL1J'I~,)'W ~1~1Hl11'i'::;n'fluli'l1'Wi 1911rX LL~ti11rXm::;19l1~'VId1tJ~ LL1J'I~,)'WWI LL~')n 

u'll-if'l1 'W1rXLoDW1'W Le;)tJm'i'U'i'::;n'flUm::;e;)1~'Vld1tJ L-n11'W~1 LL'liIU'I~li'l1'W Le;)tJ Li~foJ1n LU'flf'liltl1U~ 

~ 19lrl'fl'W ~1'fl~riUtJn LLvI'W'i''fl'l1u,)1'11'W~rl LL'liIU'I'i''fl'l1UJ1 ltnll'Cl cJ1'W~1 LLlIU'I~foJ~ie;)'11'W ~'W~'fl'W 
q 

n~U~1 ~'1tlf'WlmJ ~~1 LLlIU'I L~~~1~1I~'W~'W'I1'W i 19l ~,)1I-W1~'W'I1'WfoJ'Wn~1~'W'I1'WfoJ:::Ln 19l L~'Wm'i' 

ie;)1111'WVlPl'VI1'1 L~tJ') ri'WlI~e;)~'1~'W~ ~1111UJ1~ LtJ~l~fl,)ufl~ fl,)1~ LL'i''1 L~'flil'fl'l ri'Wmdn'i'~L~'W 
q 

'VId1tJ'fl'fl n1" L~'i'1:::J1foJ~oD,)tJ-n1'i':::~1'1f.J'Ii19l~~19lPi'1'1 LL'Cl:::LPl~~ie;)LL~,)'fl'fln111 c;i''1,x'Wm'i'ie;)LL~'Cl~ 

flh'll'fll~i191111'Vl1'1Vl Pl'Vl1 '1L~m foJ'Wn~1 i:J'Cl1 tJie;)~'W~~')1I-W1~'W'I1'W~'111~ 1919'1 L11~tJ'WLU'flfm~e;)1~ 

'Vl'i'1tJlmJ ~1'fl~'liI~'W~'W'I1U 90 'fl'lPl1 9'1il9l~'fl'Cl1m,)1'1riU'Cl1m~~ 

m 'i'ie;) ,,') tJUi:::i19l'l1 'W~ L~'W'fl~~ LU'WL~:::~1111Ui 19l ~,)1I-W1'11'W Le;)tJ L'U~1::: 

'i':::U1tJ f.J'Iie;) ~'W~'fl'Wm'i'ie;)~'W'I1'WLlI~'fl'Wrium'i'i 19lrX')tJLLvI'W -n'fl~'lI'fl'l L~:::ie;)11'i'::: LJl'VI~ foJ:::i'W 

L11~'fl'lJ1-W'fltJ L~d1:::l-if'i':::uU J1'li1~'WL~ tJ'W L~'fl L~ ni19l~'W'I1'WLL~,)9'111~'fltJJ1~1-if~'11U 

m'i'ie;)"')tJLfl1'fl'lil9l ~ L~'W'fl~~LU'WLfl1'fl'lie;) 2 foJ1'W ~'1foJ:::oD,)tJ~'WLLNm'i'ie;)1111rX~1nV1 

L~mLL'Vl'W~foJ~H~'fll'Wm'i'ilil Lfl1'fl'lfoJ:::1I~'WfoJ1'Wm:::19l1~'Vl'i'1tJ ~11Btiii'l1'WfoJ:::V1111-W1~L~tJ'I4'U 
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'itl,l11'W 10: ... 

i'W~1'W1~LL1,.h.lLL~J'W Lfi~''fW~:::vhl/n!1~i~LL'Vl'W Iin'Wi~ 2 iOl1'WiOl:::vn-J'W~1~1'W1tJ~~'flJ-J 1 tl'W 

fl'J1J-JL1'J1'fl1J~'f)~n11i~~~"JlU~iOl1'WL~m LL~:::iOl1'W~ ~'J'W1'\11n.!iOl:::tJ1:::n'fl1J1tJ~'JtJ ~fj(;l"litJ~-LtI~~iJ 

fl'J1J-JL1'J 2 1:::~1J .rr'W(;l'fllJn11~1~1'W~'Jmfli'fl~i~ d-J-JiOl1nn1ntl~~1~LL1~~'W~'flL'\I1J-J1::: LtI~ 

~fj(;l.n1'W 1~ Lfli'fl~~1~1'Wb~tJ L~'flnfl'J1J-J L1'J1'fl1J~i~ LL~:::U.1i'W~1'W~~i~ b~m1~i'W~1'W~~1J'WiOl1'W 

~iJm:::mM'Vl11tJ~~'flE1 h]~'fl~'fl'flnLL1~n~i'W~1'Wmmrn 1i~1'\11~'flLitJ~(;l~'fl~L'J~1L~'fli1'fl~tl'Wi'W 
'lI 

~1'W~'fl'W LL~:::LtI'Wn111~L""M~~~fi1~~WW1m:::~1M'VlntJ'f)'fln Ln'fli~ 1tJ1:::tJ:::'\I1ii~~iOl1m..l1i'W~1'W 

~i'fl~1'fltJn11i~ ,h1~nLtJ~tJ'Wm:::~1M'VlntJLlJ'flf~:::L~tJ~(;\'fl1tJ LL~:::1'Wn1ntJ~tJ'Wm:::~1M'Vl11tJ 
'lI 

LL(;\~::fl¥~ iOl:::~1fl'J1J~1tJtllJn11'\11~'Wi'W~1'W 90 'fl~""1L~'WL~J-J n11i~.rr'W~~vhtJ b~tJ1-nn1J-J'\I1~ 

'\I11'f)~1~n'\l1n~~~'f)J-J ~'JtJf.J~il'l'fl~iJU1 ~1n11i~L'\I1n'fl'W.rr'W(;l'fl'W~~1'WJ-J1 iOl'W1~~'JWW1i'W~1'W~ 
'lJ 

~tJlJLL~:::il''W r1'fl'WiOl:::ihltJ tl~m~ LL~:::u.11,tJ'Vl ~~'fllJbflN~~1~iOl~fl1fl(;\'fl1tJ. 
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~h'U'i'i!l1!1 7 

I '" '" '" 

1'\.,('3"1!1L~VI:::f)'V1m m':::1J,)'1..m1~vh~i~tJ~:nu,n\.,I'WU9:::~U~r;) ~(mf)~n1~,]r;)Ej')~U bb~1u• 
m:::1J,)Un1~'V11-.l~1ULfI~-.l~h.:J9~1l1f1 9:::~i1-.lij~i11]J~n 9:::bMU~1"1!r;)~i1n1~~tJUn1~~i1U'l1r;)~ 9:::• • 'Il 

I '" .... '" 

btlUbb~~i1-.ln1n~i~tJ~:nU-.l1U'V1r;)~i11JbUil-.l~Ub'VhUU n1~~LflN~~1-.l n1~f) bfln:::"r Lr;)tJil1~tJn~i1-.l 

9~'V1~~P\'I1V11i1n~i1-.l1~LfI~~LV'lU 9:::dju.n-Ul?lilU1U~1 ~1J~'fl1U ;-.l9:::~i1-.l4' r;) bl?l1tJ~ bb~:::n1tJvl1"1! r;)n1~. . 
'" I I I "'.... '" 

(1tJUn1~~i1U~U1V1~b-W~ b~~ b1i1-.ln')V1~1U~19:::bMU~1 ijn1nl?l1tJ~~-.l bb~n1~~r;):nU-.l1Ul1-.ln1~ 
I I I .... 

~r;)~')tJ~i1 ~')m~i1tJn~bL~::: ~')mfl1i1-.l~r;)ii-.l'fll?lLU~ 'V'l~i1~n1Jn1nl?l1tJ~:nU-.l1U Lr;)tJn1~vl1~,) 

~i1Ub~U 9um:::vY-.ln1nl?l1tJ~~,)Vli.h-.l1ULr;)tJn11,]r;) ~')tJm:::r;)1:I;''V1ntJ ~-.ln11,] r;)~')tJ~i1 bb~:::n11 

,]r;) ~')tJ bfl1i1-.l,]r;) btlUn1~bl?l1tJ~bdil-.l~UbVh,ru L~i11'lX~i1r;)f1~i1-.ln1Jn1~r;) LfI~-.l~~1-.l9~1l1 f1~i11U" . 
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