
, , 
.o!l .o!l .... 

A"i0.:J "fll"iA'ti0t1'Y1fl (TIG)"
 

Creating and Evaluating the Effectiveness of Computer Assisted
 

Instruction (CAl) ofTIG Welding Process
 

, 
v 4 v'" 

U1Ufi"i'YIftU 1JWtI.:JtI 
'I u 

Mr. Porntas Boonmungmee 

"" 4 """" l'iCS
'lm~flW:::lfllf)"j'j3Jfll«V1'j 3J11l1lUJUUJnlfl \.utlrJ'jl'tS3J~fltl'Yn:::Ufl'j 

'vir'Uf)l'j~V111~U-:)'Uth:::3J1Wluf)l'jvlWnUf)l'j 

tI Vi.fl. 2549 



"
 
'" ,'Un ,WIr.J tl 

O1'j1~tJflfrci'ii 1;1 Q1.h::: 1'1~nL ~tl1'1~ H U":::l111h:::n'YIifIl'Yl1J 'YILi UlJfI tl1J~ 1L;Itl{'li1 U1'1tllJ 

L~tl~ O1'jl~tl1J 1"l1:::f1'1 un nn (TIG) '11"'tf1';l11JlOWCl11Jl;l'j!llJ 90 /90 1l":::11fln:::l1f.1,,ff'1Jt')'YIi 

'YIH O1'j Ii UlJl1 "'~ 1I1mi UlJf1'1U1J'YIli UlJfltlU~11;ltl{ 'lf1U1'1tllJ n~1J;i'1tlth~~1fllJ nn1~u lrJlJ 

l!nR01:Il'j:::;i'm.Jityty1;1'j l1 "'n1!;I'j1ff1m 'j 1Jff11'1;I'j,j'We)1;1 1'11'U11'l1'11'YIfl1lJ1"VQ;I1'11l101'j 

~lJiJ~ 2 'jtlm.Jn~ flW:::1ff1m'j1Jfll1'1;I{ 1Jl111'Y1Ul"'m'YIfl1lJ 1"V'j1'l1'1J~fI"'Yl'j:::lJm~"~'YI:::LijUlJ 

LiUlJi'll'l 1'l1'11ff1m'j1J01'jL~tl1J'j'l11'11'l1'l II - 412 - 305 1lJfIlflliUlJ~ I 1/01'jRnln 2550 

Fj1~U'ti101'j'YI~"tl~ 1~u111'n~ 1J;i'1tlth~'ti1LL1J1J'YI~1'1tl1JritllJli UlJ Ucl'1111''ti101'j IiUlJ1~u 
f , ,""" "" 1 ".c:.,d oClo d ~~ " d

l'Itl~01'jl'll'tl1J "l1:::~1U1Yi 'YIn (TIG) 'YIFj111U1'1H:l'UlJ . . . 
_I" .. "" .. "" "" _I '-dl "..lJ'j::: ntl1J~1U m11Jl11JlUU":::l1"n01'j'Utl~01'jl'll'tl1J'YIn (TIG) Lm tl~ 1JtlU":::QlJ mw'YI 'll'n1J O1'j 

• I ." 

L;ftl unn 'j :::1J1Jm:::u1'1'l'lli1flu nnl;ftl1Jll":::01'j ll'lh1.J'j::: Ul'YI'Utl~"1~1;ftl1J 11 "'~ 'il1nl!lJ111''ti1 

oClo tI Q,I ~ .et Q,I' old" Q oClo ~I 
11fl 'j 1:::l1 f.I"1'11Jtl'YIYi'YI1~ O1'j l'j UlJl1"~'il1m'jUlJ~1U1J'YI1'jUlJfltl1J'Yl1L~tl'j'lI'1 U1'1tllJ 

" " . " 
f.I" O1'j 1~Ufl f ~i11.J 'j 1n D111.1 'j::: n'YIif1l'W'Utl~1J'YIliVlJf1tl1J ~11;l tl{'li1V1'1tllJ li0 ~V1'1~l~;jlJ 

4 .. 1 oClo oClo 111" tI Goo' .cI" d Q, tI. 
1JlJ'j::: ff'YIYifll'Yl 1~;l11JlnW G)11Jl~'j i llJ 90/90 U":::l1 "~1I1m'j VlJ ~1V1J'YI1'j VlJfltl1J'W11;ltl'j '11'1 VfftllJ 

Goo' d d " ..::. J, lid Goo' 0 Goo' .. -Clod., 
lJnffnll11Jm1mL'Yl1J1Jln'UlJtlUl~UlJVff1f1WflHfffl;l'YI'j:::~1J

• u 
0.05 

. 
Q,I tI QlQ

('U1[)~ 'j 'YIf1'tJ 1J UJ1NlJ)... 



Abstract 

The purpose of this research was to create and find out the efficiency ofthe Computer 

Assisted Instruction (CAl) on the topic "TIG Welding Process" to the standard 90/90. And the 

learning achievement was analyzed after using this CAl 

The subjects used in this research were the second - year engineering students, Industrial 

Technology Department, the Faculty of Engineering at Rajamangala University of Technology 

Phra Nakhon, who enrolled in this subject. The experiment started at the students did the pre 

test on the topic "TIG Welding Process" before they studied this lesson. Then they studied this 

lesson by using CAL After that they did the post - test on this topic again. The result ofboth tests 

was calculated to find out the efficiency of the CAl and analyzed the students' learning 

achievement. 

The finding revealed that the efficiency of the CAl was efficient reached to the standard 

90/90. In addition, the students' learning achievement was increased at significant level of 0.05 

after using the CAl. 
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1.	 fll';j1\itlflf.:Jih~ld'tn1l1'V1 ~~\imH),U ih,q~tl~l~tJ1~tl.:JII'l::fll';jtJ6,j'~ ~fl~W ::1d'mll 

U'YIiitJ1.Jfltl1J-n11~tl{1I::t1hJm'Wlfl~m.J'111 l'liU Uff~.:JfllHni~fll';jtJ6,j'~.:J1U l1itl 

~fl~W::fll';j 1J';j';j tJl[J fll';j fftlUl1U'nf'tl.:Jl'i tJul1itl fftllUYi1!fltJilllii .:J1U 

2.	 ld'mll1J'YII'itJUfltl1Jft1l~tl{ 'u1'V1~m\iml'Hil.:J 1~Id'tl111UHtf1U'lJtl.:J1'V11f1'1fl';j';j1J.. 
fll';jl~tl1J ';jl1ff1'V1 II - 412 - 305 11~fl\1~';j1f1'1fl';j';j1JfI'lff~';j,j'Wefi~ ff1'IJ11'VlI'YIfllU1'l6 

fJ~ffll1fll';j ~1~1'Utl1';i,'itJUfll';jfftlU'lJtl.:JflW::1f1'1fl';j';j1JfI'lff"{ 1J1111'Y1tJl~m'YIfllu l'lU';i1'V 

1J.:Jfl'l'W';j::um lumfl,'itJu~ I /2550 

3.	 tJ';j::'lf1fl';j lm:: fl~1J~1tltiH Iflu'\!flfifl~l';j::~utJityty1fl'i 11 ~fl\1"';j 1f1'1fl';j ';j 1JfI'lffA';j,j'wefi" ... . 
ff1'IJ 1i'lf11'YIfllU1 'lUflflffll1fll';j 'l1uiHi 2 ';jtlutJtl~ li'l.:J'YI::lijtJ'UI'itJ'U1'V1 1'V1 1f1'1fl';j';j1Jfll';j 

\~tl1J 111ff1'1f1 II - 412 - 305 lumfll'i[Ju~ I iJfll';jfifl~l 2550 fll';j~1J~1tltiHUUU 

1111::11.:1 

4.	 ~1IltJ';j~1~'ufll';j1\i[J fitl 

I.	 ~1IltJ';jijff';j:: (Independent Variable) fitl U'YIl'itJUfW1J-n11"tl{'li1tJfftl'U 

2.	 ~llltJ';j~l1J (Dependent Variable) fitl H'lff1Jq'YIi'Yll.:Jflm'itJU'lJtl.:JU'YII'itJUfltl1Jft11"tl{ 

'liltJfftlU 
,	 JJ I , 

3.	 3. Ifl~tl.:Jfltl1J-nl1Atl{~'~1ufll';j'YIf)'ltl.:Jif flW ff1J,j'~'lJtl.:JlfI; tl.:J;)U ~ 1~tl.:Jlflulfl;tl.:J 

111lmfltl1Jft1IAo{i'U Pentium - II 111l1tJfl111J~1 128 MB. ii CD - ROM • fll{f) 

IfftJ.:J (Sound Card) 'W~mJih1'W.:J 

. 
'" 4 V QU' 
'Uaflna~!Ua~~u"a.:Jfll'j19[J 

. ..	 . 
1.	 U.il~tl~llltlflUAtl.:Jii 1IlU1J'YIf)fftlulil~1u fll';j1\itJotiH~.:J 111 Il'l:: H'lfl::ll'U'U li'fi'1l1 flIlUU'YIf)ff01J 

• II ,	 II 
, jJ 5'1 4. .cs 4 .cs".cs "Q 'QI I .cs, " 

ff11l1Hl .'IfllJUlmtl.:J'V mH'lfll';jl';jtJU';j'YIU'YIllH'lJO.:ltl'l1J~1tltJHU ~.. . 
•	 • II " .. .., if ~n'1iihm~tlfll1i\itJfll'j1\itJfli'.:JU '~Iltl fl111Jllflfl~1.:J'YI1.:Jfi'l'U-n'U!lUlfl'nl!nll tf.:Jfl1J ll'l:: 

~ "" 
Ol~'lJO.:lUtlfl'fl~l 

_. 'lflm'llfl1';j'YIf)'ltl.:J'1iihH\~Ofll111i[J 

~ 1'j 1.:J~ 01 \'1'Uf)11;0 lrltl11.:l1l1flfl1';j li .:I1'U 

~. ff\llU~!1 [J'U' 1iiiH'l~Ofmi 1itJ n1tl.:JlIltl H1imi'tl.:J l-ufftllU ~li tJUfll1J"l';j 1.:J~ fl111'Uf)l1iOlrltl.. .	 . 
dd' 1" .. <!lfffllU'YI! 'W'U 1 H1l1 flfll';j 'li1l1flff1'IJ 11'111tl'U 
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o 0 " .-"

fmnn"fl1l'll'll8-3mn~U 

tJ .d oCto 0'1 d tJ 
l. fll'HY'I H1.J 'YIl'W'Uflij Ul'l1l~ ij 'J 'lf1Uffij'U l1U1UtH fll 'J ijij flU1.J1.J UCl::: fll 'J ffH:I 

1.J'YIiiu'UflijU-n1lfW{,s1Uffij'U l~ij~ "fll'Jl~ijU 1m1:::~1u11i nfl (TIG)" 1Tll1i'mrflRfllll'J:::A1.JlJityqjl"i 

l1nfl1!~'I'S1f1'1fl'j'JlJfI'lff9l'J,jwcYi"ffl'lJl1'1fll'YIfl1'U 1ClV~~ffll1fll'J e5'UiJ~ 2 'Jij1.JlJfl~ flW:::1f1'1fl'j'JUfI'lff9l' 

U11l1'Y1 ulnm'YIfll'U1 ClV'J l'lfU~flCll'l'J :::'UfI'S 1AUH1~U'il:::lfl'U~~ll'u'U fll'J ''U~'U''ij'Ufll'Jijijflu1.J1.J1.J'YIii U'U.. .. 
1lfl'S1::: ,.flU-ijl1l ~AlJ 'J::: ff ~flfll'J ffij'U ijij flU1.J1.J 'YIf1 ffij1.J llCl::: fll'SU fffl~ fll'J ffij'U ffli ~'ti-~ fIlfl'YI qll alm::: 

lJijllil ff1'U 1'U~'U9lij'U fllH'hmii1~ 1ij UCl:::ll i1~1 ij~rllU'tilUa'1' lJ ff!l~lfl'U1.J'YIiiU'UflijU-n1l9lij{ 

'li1Uffij'U rfi~u '~~A~l~~~l'U lty'ill flf11U'U ijfl~'~i' 1.Jij'4mlUa'1~1111'U fll'J'H' 
.d oCto 0' , d 1... I .d.d. 'J/ d- " .4

2. 1.J'YIl'JU'UflijUl'l1lflij'J'lf1Uffij'U l1U1Utl~ lJ'SUfl'j U1.J'YIl'J U'U'YIff'J H'Il'U1.J'S 'J ~'Ilij1JCll'Uijl1l 

l~ij~"fll'J l~ijU l'lH:::~1u11i nfl (TIG)" Cl~ 1'UllN'UCi~'JijU llllff'Uijflll'l~~lJ'J:::flij1.Jfh1.J'S'JUlU 

flll'llfl~ij'U'111 ,rijfl11U liYu~m'J UlU'Ilij~Fj1~u 1f1urrt ~1.J'YIii U'U fflUl'J tllllUN'UCi~'Jiju~ij1.J'YIiiUlJ 

flijlJti 1l~lij{A.:Jfl~ n1ff ,'U,sij.:Ju~'UCi~'J ijU'Ilij.:Jlfl~ ij.:JflijU-n1l9lij{ 'illmt'U1.J'YIn U'UflijU-n1l~ij{ ~ ff!1.:J 'il::: lilA'vM 

U1.J1.J'ti"1 'U u~ ,M'rrtcNfflUl'J tllnijfl1.J'YIii U'U9l lU~~ij.:J fll'J'lIAuijnflllW:::lfl'UlU\P1Ufll'J ffij'U lrltllnijfllU1.J 

'SlUfll'J ffij'U1A1,hUfl'j U'il:::UffA .:J";1,rtlld'ijl1l~'il:::llllff'Uij ua'11.J'YIii U'U'il:::llll,rlatlld'ijl1l1.J'YIiiU'Ul~ij~J'U 
.cI .Q tI_~" 4l!l.4 ,A '1' ...'1 'il'U 'il1.J 'IlUl::~1JYIl'S U'UflijUl'l1l9lij'J'lf1U~ 1'lffflUl'J tll1~f1f1ll'l l1'JijlClij fl'lf1.:Jl'Uijl11 'lf1.:J A'lf1.:J11'U.:J'Ilij~ 

.. .. 4 0"'" ~ ~ .....1.J'YIl'J U'UUCl::: fflU 1'J tlijij fl'ill fl1.J'YIl'J U'UflV 1Jl'l1l~ ij'J 'lf1Uffij'U fI ~Cl VflnCll 'If.:J fll'J uv ffl'J 'il:::llJ'UU1.J1.JYIl.:JlAU1 

,UijU1.J 1.J11 011'Al1 i t1111.J 1.J'YI fI ffij 1.J1'U1.Jm;U'U 

3. Uflflfllll11U1Ui).:J Uflflfllll'J:::A1.JlJiwWl9li l1nflff~'J1f1'1fl'j'J1JfI'lff9l'J,jwcYi~ ffl'll11'1fl 
u u .. 

!'YIf11'U1ClVfJ9lffllHll'J e5'UiJ~ 2 HI1.JlJfl~ flW::1f1'1 fl'j'J UfI'l fff, { 1Jl1l1'Y1Ulnm'YIfll'U1ClV'Sl'lfU~flCll'l'J:::'UfI'j 
Q,I cf .c:s d 0 .,d 

·t NClffJJq'YI'6'Y1l.:Jfll'J l'J U'U 111J1Utl.:J NClfl:::U'U'U'illflfll'J 'YI1U1.J1.J'YIflffij1.J'Ilij.:J'U flfl'fllll 

fl~1J~1mh.:J~'Ail1flfll'JliU'UfA'1U1.J'YIIi U'Ufltl1J-n1l~1ij{,s1Uffij'U 
... 1 .Q.Q 0' d.cl.Q 0'1 .cI. " d 

5. lJ'J::: ff'YIlI fIll'l9ll1JlflW CfIUl9l 'J!1'U l1U1Utl.:J 1.J'YIl'J U'Uflij1Jl'l119lV'J'lf1Ufftl'U'YI ff'Jl.:J'Il'U 

jjlJ 'J::: ff'YIn flll'l' ~;n1Jlflrucn1Jl9lnl'U 'illflfll'J 1~ff9l'J11l1.h:::ff'YInflll'l'llij.:J1.J'YIli U'UfiV 1J-n1l9ltl{,s1Uffij'U.. .. 
.. 0'1flU1'lf1!m

" 
(lffllruU, 2528: 284) 

.ci 'd 

NCl'lltl.:JfI:::U'UUllHW'illflfll'Jffij1.JfltlUfll'Jl'JU'U (Pre - tcst ) 

M, 
d QI.cI 

NCl'lltl.:JfI:::UUUl'ilClU'illflfll'Jfftl1.Jl1Cl.:Jfll'Jl'JU'U ( Post - tcst I 

P 
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th"tm)91nti1'u~i~\l1011'911rl 1l::ijti11::l1':h-3 0 - 2 n'1ti1~l11tltlt11JliA'ijti1lJ10011 1 (itl'"j,.. .. 
1I'ru1mum lJoW11916{'!1'Ui A'10W c:r1lJ1911 !1'U 

6. UUU'YI9111'6U l1lJ1Vn-3 llUU'YI9111'6U191N~'YI1-301111 V'U 11hHtl~6-3ij6~G1\lV11'!1-3~'U1~tl H 
th ::lnUN ~ n6'U 11 v'UA'1VU'YI11 V'U tltllJoW119l6{Y1V11'6'U U~::l1 ci-301111 V'U~1VU'YI11 V'U tltl1J'Vf11916{Y1V11'6'U 

th::lu..,iih~i'mnnn111iu 

1. 1~tlll1'1A'U'YI11V'UtltllJoW11916{'li1V11'6'U l~tl-3 "0111~tllJ hl1::A'1vn iio (TIG)" ~~1'U011l11 
......" 1~ "" 1 ~ '" i"th::11'll1imVill~11l~::11'1lJ1HI'lI'L'U01nh::otlU01111V'U 'U'lI''U11V'U 91 

~<'l 1"'.c::I.Q fl. .c:S", J 4 " 
2. 'U Ofl't1ll111'1 lJ 1HI 'lI'U'YI11 t1'U tltl lJVi119l61'l1'1V11'tl'U'YI11'1WU'U fl'Oll 1ntl'U11 V'Uh Y'U l1 i6'Y1U'YI1'U 

'UtlOlln1iA' 

3. 1~m1~ilt1ll11l'U011 \l9101111V'U01111'tl'U'\Jtl-3~i\lV l1itlt)l,m 6li1'Ug'U ., ~U1U'YI11V'UtltllJ'Vf1191tl{ 
. ..~ 

'li1V11'tl'U hn~ lVia 111'N~1YlJq'YIim-301111v'U1! -3;i'U .. .. 
4. O1Hillu'U011i\lvl'Utli'-3i1 1m-3011111'U011~11U'U0l1i\lvl'UciollW::11lJmilJ O~11fia 

nlJ~~ ij tl11 lJ11''Uh 1'U01n;,i\lvl'U'I11'1i'm~tl-31~V10'U ~-30~lJ ~71lJ~1111'U011i\lv uHli1'U ~ 

th::11'1..Jf111wl'U01n;,i\lvlJlmj'1-3U''f)vrl'Hu9109i1-30'U'f)tloitJ l1itl1..JH'fi1'UU-3iJ.i1tlv'tiH1'Ui\lvlJ1ntl'U 

A-3J'U Ina11lJO~lJlil-31'U iiv1'U'I11'1i''fJl~6-31~V1 O'U , 11'tl11lJ71lJ ijtl'li1Vll1 ~tl~-3o'Uu,,::o'U~'Um::..t-3U11q 

191QtJ 'j ::11'-3f1'11tl-31m -3011 "I 11ti'1 fHl~iA''ti1 111'lfl91tl11lJ'hlJijtli1lJ111 l'U O11'ti1-31'UA'1'Ug'U'IItl-3lJl11i'YIV1civ 

'1 Un::: U-3111'U 011 m::~'U111'1.Jmnm'1'Ul1thV-31'U'tiH1'Uiivl11'lJ1o;f'U911 lJ'U1VUlV'\Jtl-3l1lhv-31'U 
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, . .... ..., ...... " 
!tlfli:l'l,.Ua~~1,"1i)r.JYllflr.J1'Utl~ 

" "
 
1'Ufll'J'fffl'MH1'U1itlfli'~i1 

" 
lIl1Tlflrll1'J' 1tln::latl~lIfl'Ui1,j'tl~~ilifl i ui1 

tI ..r:::I Q ~ , 

2. flln,.'J' HtJ't1I'J' tI'U fltllJ"'11~fl'J"ll'1t1fffl'U 

" GI GI.eI .Q

3. fll'J' ff'J' l;jlltJtJ'Yl~fffltJ 1~F-H'lfflJq'Yl1i't1Hfll'J' I'J' tI'U 

.. 0', 

4. fl11lJl1lJ1tlflfllJ'Yi1191fJ'J' 'll'1t1fffl'U 

5. fll'J' 111U'J'::ff't1ifIl'Yi'\lfl~tJ't1ii tI'UflfllJfi11~fl{ 'lf1t1fffl'U 

QQ,ldd ", GI d Q ~I 

6. ~1'U1,W'Yllfltl1'\1fl~fltJ tJ't1l 'J' tI'U flfllJ'Yi11~tl'J' 'll'1t1fffl'U 

.. 
Q c!.4 Q 

mnlfl11:::'t1I'Ufl't111'IJ1 

fll'J' 11m1::,,(1if'fl111 fi fl fll 'J' 1111fl11if'fl1111'll'11l1fll1 "fl,,!~'J' lJ11I-U~tltlfllrl'U111,j'mjfltl'l l1itltJwhlPJ 

') ilUJ fflJfl1'J' fln 1I-U~Iif'fl111rl''Yitl1t11lJlI,j~hl'lIili",::i1,j'fl1myirll~lIfl'Umllll::ff"tJ111,j'tl-u'H~i~I~flhm 
". " 

f111lJ~tlI'U tl~ti'U 11i tlI11'U'hI'Ufl11191tl'U 1~fI1'J' I'vhJl91lJ ~'ti1 i~ ,j'mhtil'\!fitlilifl1'J' ~fll'J' ~~'Yl tl'UIUtl111'lltl ~ 

miflff91'J'hl'"j'fltl"'~'U ( 1ff11i16, 2528: 105 ) 
'" ttl ttl. ttl • 

Q "'4 ClIo 4 Q,I.4.4 Q .4 '~"4 oClo..r:::l " fllnlm 1::11 l'Utll1l1'll'l flfl fll'J'fI~mtlfll'Ufll1l1'll'l l'Yifl 111~I'Utll1l1'll'1't1l11lJ1::fflJlI"'::fflJ1J'HU 
'" 

d ::It .. 0' GO 0' .: 1.;;i...... ~.~llJ1''ll'!II ....... " .. tJ'Yll~tI• ..f., '1
mYil IlJUfll'J'11f1n::1111"'::ff~lfI'J'1::111'Utl111 nUV_H "UH H • HHH 

GO 0' .1 !II 
(flq~lJ'U91,254017-23) u'J'::fltltJ~1t1 

ttl ttl , • 
.4 0'.4 Q ~ M:S 0 4 4 Q.Q.Q )I 

1. '\IfltJl'\I~ m tlfl11lJ fflJ\lHU '\Ifl~I'Utll1l1'll'l IlJ'U fll'J' fffl1l1ff1'J' 111'l1tltJl'lI9111 'J'tlI'Ufll1l1'll'1't1lfltl1'\1tl ~ 

• .." I , 

r1U nntlQ1'U9iu 111mtl 'llrllJ 1I",::9i1n~111lJ11~I~tlfllf1flfffl1l1,r'UfI1'J' Ifl'U9inll11111iIl"'::";'U ffiJlII-nfl111lJ1 

" . .. ~.Q G"'.4.4.Q 
!1J 'j tltJl't1t1tJlI"'::fI~lCmfll'Utl111't1I11lJ 1:: fflJ 

Q,I.4 .4" Q .Q.Q. 
fll'J' fI~IM flI'U tll1l1'll'l't1lJ fl11lJll11Jl:: fflJ 

. ~ 

IU (Hnll~",::ri1'UU'U 

3.2 
~.Q, 

l'UIHfl1'lf1 
.4 ... 1 cfd • ,,~ 

11 'J' tlu 'J'::fftJfll'J'W'Yltlfltlll"'1'U'U 
" d 0 QI I 

9lfl~I'J' tI~"'1~tJfltl1;jll1lJ1::fflJ 
d ~ ~ 
9f;jtl1110fll1M 

tJ5uii'~~~rl' fitl 

3.2.1 fftl'U1I1fl~ltllU111tl1fl 

3.2.2 fffl'U1I1fl~~~umlf'U~1111fl'U;1/1u~~'Uu'J'::fltltJl1mtl '1 ri1'U~lIlfl~'U 
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3.2.3 n'm.nl1nii.:l~'n1Jllf'U..t'1'1 'tJ'tJ~ii.:lLU'n1;:-nlfl'll 'tfitl'tJ'tf1l'tf~fm 

3.2.4 n'tl'U\nnii.:l~iLU1'1'tJ~ii.:l~u.:l,,ji 
3.2.5 n'tl'U\'Ilnii.:l~tld'ml' 'tJ~ii.:l~tld'ml'1 

3.2.6 n'tl'U\'I1nii.:l~ijm.:IiPll\'l'U 'tJ~ii.:lll l'Ufll'n 

3.2.7 n'tl'U'Mlfl'U 'tJ~l111in ll'll'l~'Utl.:ll~tl 
, d "1 _I ~ ~ ""Sld I Q,I " 

3.2.8 n'tl'U 'tf fll'W'Ul'W'U 1 PlUfl1'UlJ1;:n'1'Y1n'llfln''YI.:1'tf 1.. .. 

" " 
tll1n'!H1J'YIii U'U fl tlll-n11~ tl{'li1Un'tl'U'Utl.:lFD,)tI ij~l~mj''U ~W'U ~.:I~tl 'tJi1..
 

" " " 1. tll111m 1;:l1mrtlt,!~n1t11'l1'1'tfitll;jtl'tf11'l1'1 U1h.,j''U~tl'U'~~.:Ii1 
" ".4.4 Q,I Q <4 <4 Q Q,I QQ,I ".oC:loQ,l 

tl) fl'tl1l1'tf Clnt,!~n 1U1'l1'1 'tf1 t)l'Utl'tf 11'l1'1~111'tf 1'U tl11 tl.:l.:l1'U 1'iltl'Utl.:lfj1\'1U~ 111 

'tftlnt,!~11fl1m111fl'ln'~1UWeii~ n'1'\111'YIfll'U lClU~~n'1'tftll1 ~lil~n'tl'U~1l'tf11'Y1UltlU1'Y1fll'U lClU11'l1'1J.:Ifli:l 

'n1;:'Um 

'U) 11m 1;:111~Q1.h;:n'.:Ifltll'Sn'tl'U ''Ul;ftl'tf11'l1'1~ 111111.,j'tll~tl.:l.:l1'U1,)U'Utl.:lij1,)u ~1'U"
fl1111i ( Knowledge) ~~11fl'Uu~11l1111UU.:l1J'YIliu'U11Cl;:1~u'U1~QtJn:n'.:Ifltll1n'tl'U 

" . .. 
.Q ~ .4 .4.4 .4 , " Go' Go' _I ~ 

fl) 11m1:::'tfl'Utl'tf11'ntllCltltl!'U6'tf1 'tfl'tfll1:::n'lln1J1~tJlJ1:::n'.:Ifl 

" 
ii U.:I~l~1Jl;j6lll'M~1.:1~llJ1~tJtJ1:::n'.:Ifll;.:I')'ttl~m111 

" .et oOQ~' "QQ,ld: Q,I~ 
2. tll1n'1 W~~1J'YI11tI'Ufltlll'n11~tl'S'lI'1t1n'6'U 'U6.:1fj1'ilUll'U'Ufltl'UfH'U 

" .d.4 d Go' 'JI .4 ~Q,I 

n) 1~1 Ulll'U tl'tf 11J'YI11 tI'U ~ 111'tf1'Utl11tl.:l'Utl.:l~1'ilU 

" " 
'U) 1l11~tJtJ1:::n'.:Ifll;.:I'nq~m111UCl:::l;jtl'tf1 11l,)~llU.:Il;jtl'tf1tltltll~'Ul1"J'U'mjtltl '1 

04 " do.4. tie." 0 

fl) 'U11'Utl'tf11J'YIl1U'U1l1'Y111J'YI116.:1 (Scrip) ~1UCltlllW:::fl1m1UlU 

~) l1~~thuih1~1tl1~tl')Plii ll~'U'~Pl1J'YIli U'Ufltlll-n1lfltl{'li1Un'tl'U thuii 1f11111J'YI1~tJ~ 

1) ~rl1uii11~ltl ~.:IFDiU1~'U~iPl~H'Mfl1lii'Utll1ii11J'YIlitl'Ufltlll-n11~W{'li1Un'UU'Utl:J.. .. .. 

~1'U 1'U 2 l11'U f1111)n'tl1J1I~1tJi'1JtJrlllfl''U~11Jtilu'U:::lh 
." ..',1' ""d "... " .. '" 'lI') 'U 1 lJ 'tf fll'lI'U1'l1'lU1Pl1'Ul'Utl'tf1UCl:::~lU tllHlMln'tltll1n'tlU.. " 

.Q ~I .dea" " 
fltl ll'n 1lfl m'll'lt1n'tlU'YI'n~U111Cl1 

.Q 0' ... I.q Cl d Sid 
'n \'In W1f1111ltlW 'fI tll1lJ1:::l11Ufl11Jfl111Jfl~1'tf'U'Utl.:lfll'll'tl1'l1'lW.. " 

0' Q,I ~ 
1I'U 1'Y1 N'Utl.:l11Jn''Y1 (Best) ~.:I'U (Best, 1983 : 179 - 187 ) 
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. 
I dtnmmJ 

d 

4.50-5.00 ~l1Jlfl
 

3.50-4.49
 

2.50 -3.49 1.n~ 

1.50 - 2.49 tl17 tJi'mJ ~ ~ 

1.00 - 1.49 1.nli1~ 

'If) 111lJ'YIii U'U tltl1J'W1lfltJi''li111tHI'U ~ff1J'lJ7Wm~'1 1tJ Hl~lJ'lj'tl1Jillli ~'iJlflfl~ 1J'YI~iUl~ 

.cs .c::. "I
tltl flUlJlJlJ'YIl7 U'U tl tl1J'n 11~m 'lI1Ufftl'U 

oCt ... ".Ul1t'jfJlJflij1Jl'l11Aij'j'll1fJffijlJ 

lh'h.n~numi1JA1mh~ 

. .. 
.cs ., 'J/.cs 4 " , 

m'Vi'YI Uff~H'U'U9Itl'U fll'j ff7HlJ'YI17 {I'Utltl1J'Vt11~m 'lI1Ufftl'U 
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•If u U Q 4 

n1'nl"'jNUlJlJYlfliftllJl~NaifJJqn1inHn1111U-U 

" ., J' <d <do.,~ Q,I~Q,I 

011 11"j"NU'lJ'lJ 'YI~U"ij'lJl~ N"11'lJq'YI1i'YI 1'1 fll'j l'j fllJ lJ"111'lJ'\IlJ ~ij lJ ~.:JlJ . 
4 ~ 4 

~ 
., ,., 4 4Q1 

]. llf111::11IlJij111~llJ111'\1Dl'jij.:J.:JllJl'W 
~ ~ 

2. 11f11l::...t1~Ql.h::11'.Ull'i.:Jl1q;jm 'j lJ'\Iij.:JIUijl1l'ti~l1lJ~ 

3. ftmmil'j lU":: m fl11'l1 l~flln'lJ fll'j 1~lm::fll'j l.h::aiilJN(\fll1 ftmlll~'flHIi'llJUlJl'Y1l.:J 

JI JI '" 'JJ
fll'j 11''j l~'\Iij11'mJ Im::I'\IfllJ'\Iij11'ij'lJ 

4 ,j11~'f)fl 
, ~ 

11'.:Jfll'i.:J')'lq~mnJ4 11'~ HU'lJ'lJ'YI~ 11'ij'lJ l~ijfl'lij'lJ'ln1~ llm ij'lJfI'JlJIUijl1lU,,::1~Ql.h::
. ", " 

o d " 4 '"'' d "4 0 ,5. lJ11I'lJ'lJ'YIlI11'ij'lJ'YI 11''j l~'\IlJ 11 ~1'l1fll'l1ltyllllJllJijl11\1llJllJ I 'YIllJ '1'jl\111'ij'lJU":: 

t1i''lJlll ~!! ti"l'\l I~ij 'l1'~~ij11'ij'lJ~)jfllllJl~fl~f1HflllJlif'fll11U"::~llJ glJ "l ~)jH"~ijfl111,jfl 

6. t1lll'lJ'lJ'YIlI 11'ij'lJ~ '~lli''U'lJl.:Juti''l'\lmh' ll'YIll"ij~ (Tryout) nm!flftfl1Jl'j ::fi'lJlln fllfYijmr'l'j 

1'l1l:mofu11'.. ~ n1'\1l1'l1l'lfH1"11:: ~lil~11'ijlJ W lJl1l1'Y1fJliifll'YIflllJ l"u'jl'l1lJ~fI"')'l'j::lJm 'lJ1nfllifllJ~ I 

.4 Q tI. I 

Ufll1ftfl1Jl 2550 ~llJllJll'j::1JlW 28 fllJ l')'lijllml::l1l1lfllfllllJfJlfl~lfl (Level of Difficult ) 

(Discrimination Power) 1~flil ijlflW.,j'oW \111 W1~.:J ij 
~ 

'11'~ij 11'ij'lJ iiti lfllllJ fJl fl4l fl 
~ ~ 

( P) ij~'j::l1'iH 0.2 - 0.8 1l(\::iiflUillJl\l~lUlJfl (D) ,j~u~ 0.20 ;ilJ'll U"::fll'jl1lfltuflll1'\1ij~ 
~ , . 

1l'lJ'lJml11'ij'lJ'ti·nI'U'lJ fl~lJ~,jfll1lfllfllllJl-tfmj'lJ'\Iij~U'lJm11111'ij'lJ (Reliability) l~fl'~~~'j tJl~ij1 i'lf11 

QI "Q,I 4,,.,. A~"o
11'lJ ( Kuder Richardson Formular 20) ("llJU,,::ij.:JflWl, 2538 : 198) IlJij ~fIlfllllJl'l1ijlJlJU"llJllll 

., ". , I 

Im::t1llJ ll1lfllfllllJ I-tfmj'lJ6flfl i'~Ijjij, ~ti lfl1 llJl-tfij UlJ 
, ~ 

f1llJn~ij~f1lm,h i.:Jt1l~ij11'ij'lJ1~ij'1l,~n'lJfl~lJ,jlij~H ll1flll1.h~ij11'ij'lJijijflli'llJ 2 1~ 111U1fl1~ 

li'llJIl 'lJ'lJ'1 ~11'ijUtiijlJli fllJU"::111~11'ij~li'llJU'lJ'lJ'YI~11'ij'lJl1ii~li fllJ ll1flmij'lJfI'JlJlifijl1l'l~Qll'j::11' ~fl 
" I,. " 
';~l1lJ~ mhu 1lI'lJ'lJ'YI~11'ij'lJ1~ll11'ij.:JlJll1lfllfllllJl-tfijii'U Vflfli'.:J 

... d , 

fill JJ ttJJ lUfltl1JrtltAtl1V1UiTtl-U 

fI ulJoWWW1'lflfl11'ijlJ l1lJlfli:l~ fll'j,j1l11lmm lJI~eJfll'jlifllJfll'j11'ijlJ 111[1'~fmlJoWllf1ij11i'llJ~mhfl 
~ , ~ 

Olfl lfl~1\1'fl111'j"1llJflllti~lifllJ il\l~,jlJliflflffeJ'lfiillij1l "fWlJoWlt'lij1'lflflfll'j11'eJlJ" <1~ifl , 2543 : 10) 

lJ'flfl \11 flif fI I) UoWll~ij1'l11fl11'ijlJ 8'~l1lJlfli:l~ ~ijfll'j!i flUfll'j 11'eJlJ'YIHfleJlJoWll'1eJ1'j1l1l'lJ'lJ11i1~ ~ ~, ~ .. 
fllllJfflll 110'\1 0 mij1JoWll~ijl'llJfll1'Ult11'lJ eJ~ijll'j::11'1J 'l~un ,j''flfllllJ fll')'l~~ m WJYlfl IlH'U flij

" 
m n~ i1 WHfl~ OU,111 1~'tifltftm::lfffl.:J l~ijOlfl'YIij~!ifeJl11'lJ'YIli fllJl1iijij~flfl1llJnlJiifl1JW::~II~m;H... 

~ • ., ~ 1 'JJ ... 

~ 

dlll-ill"""l" fI...... fll ... li]~lJl;:.fI ... "~ll"" ...:;,l"~UeJQfl'lJ1i'j'j1J'l1l~IIC'1:: flH11''jH'\Iij~llJijl1l u " ... u u. Ir' 'U'I u ..... r,u,'u u 

..d4 \I'\Iij~Ht'j fllJ U"::'1ij~fll'j " m::f1UF-II'j fllJ 11Iflllfl1l1J~ij~ijfJlfll'j" fllJ'j 'JJ'JJd'''4 "),Id' ,.. Q 'lflfl 11F-11'j flU11'm.nWhl~~fI11JJ11'lJ d"',
~ lU • 'U 'U '\l~ 

~,i fl lJD ulJ 11'lllnoHI1" llJijflllmtifllJ'U fll'jllmJlJ'tifl1J::II,,::rrilJt~lIf11llJf l~ij~\I::lli''lJ1l1 ~ fll'j Ii fl'U 



• • 

• • 

• • • 

• • 

• • 
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,nH9IUll1'';U~litlU3u'A' fi.:JJu~tYtlU ~.:JtY1iJl'HllhfltliJ-n':Il91 tl{,r1tlfl'tlU'tJl,*,r1tllU O1'S fl'tluUTilJ 

l1;tlfl'tlUl1l.J'tnU01'SfI'tlUtJ fl;iluiuli tlU'A' 1~tl~~fI'tlu'li ~llrlU~tl.:J lfftlmnlU01'SfI'tlwi1ti1J~litlU~911lJ 

'li,;u 11;tli~m'SfI'tlUl~iJl;iiJ ~li tlUfl'liJ1'S mhfl tliJYf1l9ltl{,r1tlfl'tlU'tJl,*lu O1'S li tluA'1tl9lUm.:JlUllt'll• 
d .. S/et et 1 1 Q' vd v d 1 Vet •

llCl::1'ft11Ul1CJf.:JNl'StlUfI'::~1fl 1'f1iJ1'SUl'StlU un'll ~fl ~l1fltl.:Jm'S 1'f1iJ1'SUl1l1::i1.:J i1Nl'StlU ( Motivated ) 

~i1::litlUllCl::fI'\lfl1'fU1U'tJti1J01'Slitlu9I1iJllU1fi~'\Jtl.:J01'Slitluf'luilil~\JU~litlfl11 " Learning is Fun" 

.. 4 et v~ A 
CJf.:Jl11J1tlll.:J O1'Sl'StlUll1JUl'Stl.:J1'f\lfl (lIUtliJ .... 'S ,2541 : 7 -12) 

_I .- ~ .c:I ell J' 
O1"J't11lJ"J::lmlfll'W'lltH1Jl1l"JD'I·Ultl1JYt1lfltl"J'V1DiJtlU 

O1'S1lm1::11111tJ 'S:: ffl1i fl1 .... 'Utl .:J'Ul1li tlUfI tl iJ-n1lfl tl{,r1tl1'ftlU1'f[i~~ 1'*1UO1'S11ltJ'S:: ffl1im....'\Jtl~ 

'U11IitlufIt)iJ-n1!~Iij{,r1t1tYtlU l~tlH\1fl'S ( lfI'11WU, 2528: 284 ) 

P - M I P 
et ,et 

NCl'\Jtl.:JfI::llUUIUCltlil1flO1'SfI'tl'UfltlU01'SI'StlU (Pre - test) 
et ~ et 

NCl'\Jtl.:JfI::llUUlUCltlil1flO1'S1'ftl'Ul1Cl.:J01'Sl'StlU ( Post - test) 
Q V 

P f1::11UUlfliJ'\Jtl.:J'lItll1~1'ftl'U 

." . '" ,
fi1'\J tl.:Jfl~'S1ti1U;;' A'i11fl\1fl'S uiI::jjfi1'S ::1111.:1 0 - 2~lfi 1;;11ltltlfllJlMjjfi11J1flfl11 1 lItl1l 

" 
'Ul1li tlUfltliJ-n1l9ltl{UU'~lflWcfl1J191 'S jlU 

" " 
m'Sffmnluilil~,ju~.:Jti.:Jlfl'i1Jl,.;'~litlujjfl1liJf'lu!\1tl11l1'1l'1,lH "1 'Yi.:Jillflm,mU 

~1'ftlU 1~tl,,'S.:J IICl::I11;tlillfl O1mfl'1.:J11lfl1liJ!A'1tlllUm ~ cit.:Jfll'S li tlU01'S fl'tlU~l.i l1'fU1i1l1::,)'tl.:Jjj~ (l~. . 
, i . ~ .l, .. I 1 • 1 V v4 Vet

Ul1'fU i1iJl'll'1tl lU01'S,hl1'fumUtl11lflH "1 C)f.:JiI::'Il'1tlfl~fl~m1iJfI'U i1'\Jtl.:JfmtlU 1'f1U U01'SflUm1111 
., "" " . 

f11liJ!l-n1Jl~iJllCl::I,"tl,r1Vl,.;'~litlUl'li'lll11u lljtl11l1'1l'lUU~;jU ~.:Jjj01nllll1f11u 1ClViJl1'*lUfll'S-nVllU l;-Ytl 

et .; J 1 il ~ .. v v 1 1 et et I "" ~.. v _I /A

O1'Sl'StlUfll'S1'ftlU miJiJlfl'\JU U 'il~'UumliJlil'StyfllTI1Ull1HIl1f1 U Cltl 1Jfll'SlJ'S::~lJ!f1~f1U~lJm~ 

~tl fl'li llCl::~.:JU1U 1tlmliJ1'f::~1fl 'u;1fltJi:: ~ l1UiJ lfliJl tlU tlflillfl'iflltl'1U.:J jjfll'StJ'S::filJifi~ti'u ~tlflli ffTl't1 1 

I • v I ~ Q 0' 111 0 4:lto 0' 41 "d 1".a1111J"1 tltlfl1!110~lICll~ ~tllU""l::tlUHtl.:J .. f1tliJ ....1Ifltl'S" IICl:: !~1Jfll'SUlfltl1Jlnlfltl'S1J1 'Il'1.... tlfll'SfYTl'tll 

Go' r I 4$ 1 d oQ, cfd 0 1v v et 
flUtltlHll .... 'Sl1illtl (miJfll'SflfllllUtlfl HI'HJU, 2541 : 1 ) f1tliJ .... 1Ifltl'S'YIUllll 'Il'fllUfll'SI'StlUfllifl'(ll1 

(Computer-Based Instruction) fl'11Jnll11~.:Jtltlfl'~1111u 2 tJi::Ul111my "1 h1110 f1tliJ-n1Ifltl{'lf1tlfl'tltJ 

•• <Q 0'1 QJ d 

(Computer - AssIsted InstructIon: CAl) llCl::f1tl1J.... 1Ifltl'S'Il'1tlll~fllil'StlUfll'SfI'tlU (Computer 

Managed Instruction : CMI ) cit'l'il::ll~'lfll1JftfllJW::01njlitJHlufl'ilmi1J'\Jtl.:J01'SiitlUfllifl'tluJ'llf1M 
'" ~ 

( fltllliJUfl ,2536 : 136) 
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'"1'If! (2548) , ~11'!1'111CI::1111.11::ffll i flll't 1miiV'U fI ijll-n'mit)';'lf1V11'ij 'U1~ij 'I fll1fl mJijlliirm 

1l~11'61Jfl11ll11~'I fl~lli1ijUHlr1'U'\r flRfl'lll 1::~1.J1Jityqp~i 11'1'1J11'1f11ff1fl11 ll~~11'111 fll1 

mU::1ff1fl11llff111'~{ ll11111lV1nmllfll 'UlC1U11'1fll'lflCll't1::'UfI'j 11lV11'1l~l't1::'Ufl'jmUij NClfll119V 

1.111fl!)111.h::fflliflll't'llij'l1.Jll Ii V'Uflijll-n 11~ ij{'lf1V11'ij 'U 1~ ij'l fll1flmJ ij1.J1lfll1 ll~11'ij1.J fl11ll11~ 'I 1~ 
d' ... tJ .Q d' I ... 4 ".c:. J ,d d d d 

LflW cnJJ1~1 !1'U 90 / 90 11C1::l1 CI'I91flL1 V'U~1V1.J1l11 V'U flijlll't11~ij1'1f1V11'ij'U 'Uflffflll1llfl11ll11l'tll'll'U tW1'1ll 

umf1fiqJl11'111'O~~1::~1.J 0.05 

lhi'l (2548) '~11'!1'111C1::1111.11 :: ffll i flll't 1.J1l1i V'U flijll-n11~tl{ 'lf1V11'ij'Ul~ij'lfllHh'Ufil 
" . 

'lllf1'jijl~ij{'Il'UWI O.Olll.ll. fl~ll9hijU1'11r1'UUflflflll11::~1.J1Jitytyl~i 1ff.1.J. ci'UiHi 1 flW~ 

1ff1m1llff111'~{ lJ11111lmnmllfll'UlCIu11'lfll 'I flCll't1::'UfI'j NClfll111imhlfl!]'h 1h::fflliflll't'lltl~ 

1.J1l1iVUflijllYi11~ij{'li1V11'tl'U l~ij'l fll1~1'Ufi-I'lllf1'jih~ij{'Il'Ul~ 0.01 ll.ll. '~LflWct11Jl~1i1'U 9090 
., d" d .Q 0', ... 4 d ".Q. 4 " 'd... 0 ... CltoA.::t

. 
11CI:: 11" '191 flL1 V'U~1V1.J1l 11 V'U fI tllll't11~ ij1 'lf1V11'ij 'U 'U flffflll lllfl111111l't ll'll'UijV1'1ll'UV11'1f1t:UllH11'O~ " 

~ u 

1::~1.J 0.05 

flllYr'Ull' ( 2547 ) 1~11'1"'mCl::l1l1h::fflliflll't 1.J1l1iv'UflijllYi11~tl{'li1V11'tl'Ul~ij'l flli~fl 

t.l ij,j'~ '1l'U 1.J'Ulf1~tl'ltl~ij~ 1'Ulm fl~lli1ijUHlr1'UUflflfllll 1::~1.Jt.l1::fllffi1V,j'~11'1fl~l'te5'U~ 'I ff01U'U 

Lllfll'U1ClU11'1fll'lflCl 11lml'1l~l't1::'U fI'j mUij NClfl1119Vt.l1 lfl!]'ht.l1::fflliflll't'lltl '11.J1l1i VUflijll-n l!~tl{ 

'li1V11'tl'U l~ij'lfll"flflt.lijllii'll1.J'Ulfl~ij'ln~ij~ 1'Ulm 1~lflWct11Jl~1i1'U 90/90 11C1::l1n'l9lflLiv'U~lV 
d Q 0', 

1.J1l11 tlU fI ijlll't 11~ij1'lf1V fftl'U 

ii'Ufl1 ( 2547 ) '~ff!H11C1::11lt.l1::fflli1l1l't 1.J1l1iv'UflijllYi11~ij{'li1Vffij'Ul~ij'lflflt.l~,j'~ 1u 
" 

'11'U1'1f11Cll1::11lm mjll9i'1tlU1'11r1'UUflflflll1 1::~1.Jt.l1::fllffi1V,j'~11'1f1~l'tci'U1J''1 ffm,j''U III fI1'U 1i)fj 

1 1'l11J '1f1 CI 11lml'1l~l't1::'Ufl 1mUij NClfll119vt.l11fltrht.ln: fflli flll't'llij'l1.J1l11 V'Uflijll-n11~ij{'lilti rr ou 

l~ij'l1lt1t.lii,j'~''U'Il'U1'1fll Cll1::11lm I~LflWct11Jl~1il'U 90/ 90 11C1::l1n'llllflL1V'U~1V1.J1lIi V'Uflijlll~ )!~ oj 
, ... d ".c:. J I d... ... Q,Q.d ...4 0 

'lf1t1ffij 'U 'U flffflll1lJfl11ll11l'tll'll'U tlm'lll'UVff1fltyllHffo~m::~1.J 0.01 

t.l1::1ffi! (2547) '~ffrHUCl::rllt.l1::fflliflll't1.J1l11V'UflijllVh~tl{'li1Vffij'U l!tJ'I fllHltJV\ 

" "'" t ~ 
t.l1:: flijlJ illl~~\hiJ'Ul;1tlLl'tii'lIf1i'ij'lV'U "~l'lfCi fl~ lJ9i'1ijUH1U'U Uflflflll11 ::~1.Jt.l1 ::fllfl'i1V,j'~11"lfl~l'tilJ '2 ~ 

ffm,j'Ulllf11'U 1ClU1l'l1ll'lflCl 11lml'1l~')'t1::'UfI'j ll1utJ rlClfl1119Vt.l1lfl!]'h 

I '" "" I 

t.l1:: ff'ni fl1l't'llij'l1.J1l1iv'Uflij1J-n11~ij{ li'ij'lfll1 Oij~t.l1::flij1.Jilll~~Ulil'U l;1t1!l'tii'llfl i'ij'l 'li1Vffij'U 

..'" , " d' ... d 'JJ d .Q d' ,
V'U~~I'lfCi ~LflWcnlll~1!1'U 90/90 11C1::'\1C1'11l1flL1V'U~1V1.J1lL1V'Uflijlll't11~ij1'1f1Vffij'U 

~ 4 "..c:. J r Go' ... .QQ,d ...d d 0 

'U flffflil1 lJfl1l1J1 ll't lJ'Il'U ijVHll'UfJfflfl ilIlll '1ffO~ m ::~1.J 0.0 I 
~ u 
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ii1'l1) (2547) '~ff!HlIil::'l11U'j::ff'YIiflTY~'IJ'YIliV'UtltllJ~11~tl{'li1Ufftl'U1~tl.:Jm'j~flugm;ill':i 

'YI~fftl1J1ff~1'U'YIH1ff1il':i 'j lJ mjlJfi'1tlU1.:JlrJ'U,:rflfffl'l:1l 'j::~'IJu'j:: mffuuu~'j1'111;'Vti'U ,,!.:J fff.llU'U 

l'YItllUlav'j l'l1lJ.:Jflil 1'Y1UlI'IJ"'Vt'j::'Um ll1Utl FHl fll'j 1~UU'j1fltrhunff'YIim'Vt'IJtl.:J'IJ'YI1i U'U tltllJ-n11~1tl{ 

'li1UfftlU l~tl.:J m'j~flugu;lfll'j'YI~fftluiff~l'U'YIH1ff1fl'j'jlJ '~lflWcw1lJ1~'j)l'U 90 190 Uil::'Hir~;l1il . .. .a" d Q ~ • 01 4:1 d "4.4' dOlo QI QQd QI 

l'j U'U~1U'IJ 'YI1'j U'U flOlJ'Vt11~tl 'j'111 Vfftl'U 'Uflfffl'll 1lJtl 11 lJ11'VtlJ'IJ'UtlUH lJ'UUff1tlil!'YIHfff.l~'YI':i::~'IJ 0.01 

ff n11ln'1 ( 2547 ) 'cA'ff!HUll::'H1U'j::ff'YIim'Vt 'IJ'YIli U'UtltllJ-n11~tl{'li1Ufftl'Ul~tl.:J m'j~il 

ugu;l.:J 1'U 'IJ'Ultl~D~ilft.:J6~ 1'U Jj'~ fl~lJfi'1mjHlrJ'U,:r flfffl'lll 'j::,j''IJU'j::fllffUUU~'j1'111;'Vt4'U,,!.:J fff.l1,j'U 

l'YItll 'U 1flV'j l'l1lJ~fl fl 1'Y1UlI'IJ~'Vt'j::'Umll1UD U'UtltllJ-nll~[){~j;lm'j1~VU'j1fltrhu'j::ff'YIim'Vt'IJtl.:J'IJ'YIli

'li1UfftlU l~tl.:Jm'i~flUilu~.:J1'IJ'Ultl~tl.:Jn~6~l'UJj'~ '~lflWcrflJU''j!l'U 90 190 lIfl::m;.:J'il1miu'U~lU . .. . 
d oct, Ii' , QI It:!i a j} Q d l.q QI 0 01 QQd QI 

'IJ'YII'j U'U tl DlJ'Vt11~D'j'l11Ufftl'U 'U flfffl'llllJtl11lJ11'VtlJ'IJ'UtlUHlJ'UUff1tlil! 'YI Hfff.l~'YI':i ::~'IJ 0.01 

ihi~ (2547) '~ff!HUfl::'H1U'j::ff'YIim'Vt'IJ'tlliU'UtltllJ~11~tl{'li1UffD'UI~tl.:Jfll'j~flUg'IJ~Il'IJ 

~tlflffi1'U~1Uijtl fl~ lJfi'1mh.:JlrJU,:rflfffl'lllll~'Um'YItl'l1m~~ff1'Hfl'j 'j lJ 'j::~'IJU'j:: mffUUU~'j 1'l11;'Vt 

i'U ,,!.:J fff.llu'UI'YIfll'U1ilV'j l'l1lJ.:Jtlil i'YIU11'IJ~'Vt'j::'Um !'HUtl ~il fll':i1~UU'j1fltr.h u':i:;ff'YIim'Vt'IJ[)~ 

'IJ'YIliU1..ItltllJ-n11~D{'li1Ufftl'U l~tl.:J fl1'j~flugmlll'IJ~tlflff".hu~1uijtl '~lflWcw1lJ1~'j!1'U 90/90 Ufl:: 

QI do" d Q " , Go'.4 d )I.c:. J 1.4:1 0 QCU:S Q,oQI QI 

'Hj;l.:J'il1 nt'j U\.I~1U1JfIl'jU'UtltllJ'Vt11~tl'j'l11Ufftl'U 'U flfffl'll 1lJtl11lJil'Vt lJ'IJ'U tlUHlJ'UUff1tlil!'YIHfftl91'Y1'j ::Vl1J 

0.01 

ihi.:J (2547) '~ff!HUfl::'H1U'j::ff'YIim'Vt 'IJ'YI1iv'UtltllJ-n1191tl{'li1Ufftl'Ul~tl.:Jm'j~flugu~nl'j .. .. 
flft.:J.:J 1\.I'll'U~'U! 1U fl~ lJfi'1mh~lrJ'U,:rflfffl'lllU~'U m'YItl'l1tl~91ff1'H fl'j 'j lJ 'j::,j''IJU'j ::fllffUUU91'j 

1'l11;'Vtci'U,,!.:J fftllu'U1'YItll'U hV'j1'l1lJ-1tlfl 1'Y1UlI'IJ91'Vt'j::Ufl1ll1Utl Fmfll':i1~UU'jlfltrh U'j::ffllinm 

'lJtl.:J'IJ'YI!i u'UtltllJlh~tl{'li1UfftlU l~tl.:J nl'j~fluilu~m'jfl~.:m'U,f'Ui4''U!1'U11~lflWct11J1~'j!1'U 90 90 
, .. . 

COo' d iI .cs I Q,I d ..:t j} Q d 'd QI 0 QI QQ<dQ"
Uil::'H il ~ 'ill fll':i UWllU'IJ'YIl':i U'U tl tllJ'Vtl!yHl':i 'l11Vfftl'U 'Uflfffl'll1 lJtl11 lJ'j IV. lJ'IJ'U tlUHlJ'UUffltlru'YIHfftl~ l' 

v u 

'j::,j''IJ 0.0 I 
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"""" "" IV1 Iim111)£1 

.. .. . 
1'U fll'i't1~H'ltl'lfli'-r"lrI'U fll'i 111m;r'l't1~HH:J'I (Experimental Research) I'nmm.h::n't1imn'lJ't1li tJ'U 

4 ~I ..c:i 'j/ ~ .oQ ~ Q,I ~ d QJ.do'" d 

fltllJ'rt'l19ltl'i'lr1tJfftl'U't1ff'i WIl'U 1IC1::11fl'i1::11 NCI fflJ{)'t1ti't1H fll'i l'i tJ'U l1M\llfl1'i tJ'UA1tJ'lJ't1I'i tJ'U 

fltllJoW'l19ltl{Y1tJfftl'U l'Un1tll11l~tl'l "fll'il~tllJ i Cll1::~1tJ1i fifl (TlG)" ~'1ihltJCI::IDtJAfll'i111tJ~'1rl' 

1. 'i:lijtJ'lJ1i1~tJ~1~ 

2. fl~lJlii1tlUH 

3. Ifl~tH~tl~1~1'Ufll'i111tJ 

. 
oIII:lI 4Io.c&oQl,~~" 

"j:::IlJUlJ11i1iltJ't1I'ti 

fll'i1~tJflf'ltfl~II'lJ'lJIIN'Ufll'ii11m;r'l't1~Cltl'l (Experimental Research) i~tJl~II'lJ'lJIIN'Ufll'i 

't1~Cltl'l~ ~ fl~lJliiltlUHl1i1'I fl~lJ "Ii lfll'i't1~fftl'lJ ntl'UIICI::'t1~tTtl'lJl1 "''1fll'i't1~Cltl'l't1'Ufi (One - Group 

Pretest - Posttest Design) ~!tJlI'lJlJf1'1;ll'iH~ I 

, d .. d 

tTtl'lJ fltl'UI'itJ'U fll'i't1~Cltl'l tTtl'lJl1 CI'II'i tJ'U 

T. XTI 

.. 4 d 'j/ d Cto 0', 

IlJtl X fltl fll'i l'i tJ'U~1tJlJ't1I'i tJ'U fltllJ'rt 11~ tl'i'lr1tJtTtl'U 

'.... ,
mUJ~'laUN. 

O~tTll1 tll'i ~ltJ~tTtl'U W lJ111111tJl"'tJI't1fl i'U iClti'il"lflJ'IflClrn::'Ufl'i , . .. .. 
:2. flri 1Jil1tlul'lfi1cNl'U fll'i i11tJflf'Iii lihnrflffmm ::~'lJtJiwUJl~i 11 "'fltTmlil1fl'i 'i lJill tT~'njw'1i'il 

~ u u ~ .. . , 

tTl'lJl1'1rllflfl i 'U1nlh~~tTll1 fll'i i'Uufi 2 'itl'lJtJfl~ lJ1111't1tJl"'tJI't1fl i 'U iCllhl'lrlJ'IflClYn::'Ufl'i fiM't1::IUVU 

l~ tJ'Ul'U1'1rll1~tl!ti0l1l1'lfl~'HtimhUtl'l1'U111tJ'I.Itl'l~111tJhHl1fll~tJ'U~ I Ufll'iffflln 2550 illtJll::"lilfll'i rilJ v , 

';1 tlU HIIU 'lJ 1111:: il 'I ~1'U1'UU flffmmfnl'tl'l IvlmlllJ1't1llCltl'lIlCl::Hu't1litJU fm1J'rh~tl{Y1tJtTtlU~;j ii 



t~m f1IttMlAnG.LUltJl,!.G \tTtMrtGI.mfl t llAll. 
" ". ~ I r '=' I=l' 

Hllfmimrn:afl nG.LHlUG.u~~titLUnll~::~ml{(!nml~fulJl,tflJl,1ihtl(lb fllln "=" I· ,.,. ~~ I'i" ~ Pt'5l1jLI"'l0
. ". 

t'G~~lA.rt~U 

~l.~L~lRu!tu,!\ll.Mn.~nt'r.[1ll.k[1lrt~1,~~rtG~L!;lG~1 nG.utLUnl1~H,lun1"H~l~t1t'grtl!.t'11~1 t'l1l rtG~' 

!,lU Jl,1,lURlll::~nMWflt t'GUnnll~tLU UI.Ontnl~t'llA. L, t'l16NHMUll.Gn.lRU'wGMltQlJ~lA.tLU " J::l' I" Jr' ~ 0 ,.,. l1i II "P Ii' • 1;( • 

nG.ul1t!,,}G161q~,rtGYnl1~1lA.ll.~1,t'GbH~lA.tlU (Jl, 

ltt::f1nl~rtl16n.l~nt'l[1ll.kflt~nll.G.ul\tt16 !1l!A l ntnl~ G¥ 

f1l~fuU"tfll{,1Hlt1,fli t~tmG.tl111tm t.uln t.ulA. nG.ul1tJl,tG161tMrtGynl1 tllA.ll.ln (n
" p"" 1""11\" " po J:J "f' II' J::l' lCIo 0 

nG.ul1t!,,}G161t~rtGYnl1 ~1lA.ll.rt W11!.[11 t'l,f.utLUn !)o1l~[1L t~m !:tl1lp~G1!t~l tt n~~ nlt't'G~lG~t!l 

rll16nG.untJl,tGl61tMrtGYnl1tllA.mlA.tLUnntl~lt1,w~~l\Hnnll)l\tHt'lbGl~tllA.I1lUH (l\ II' lei> po 0 '=' 0" "".".,; nt"=ti''' r' J::l'po ." 

t'G~'lA.ll.rtll6l\;tf1lP n@l1t!,,}G~~GYMf,1lA.ll.~l.nlJ'l!:t~~G~1Gl~~l!;WlP~~,r.(t' 

tRUGl1t~I1WttI1lY::mRU~l1t~ (du:>S) t'GtllA.l1llA.lrtnI1UlA.ll.lltGntln ( 1.4 f'O" e Itt" . Ii7
. 

p
"
Ir' 00 

L, fmrG~l!mlJ1UGGlltGV-' 
" 

t'rl.11~~lrtl1~~nut'G~1G~t!lrtl16 lltGv-,::~nrtttu~UMt'~1~t'.u::t[1lJ16lltt (n. 
. " 

l1l\tnLt't'G tlGn.tltrtl16 natllA.l1lltGnlrtl1 tl61 (U I'D,=, I=l' liP p J7" ". . " 
m~nQYnn.rt nG.ul1tJl,tQYltM.rtGYnfntlA.ll.~l.t'lt.utLU z·[ P'''' I'ttp II' "=" po " 

n.l unt'r.flll.tfl:;~nll.G.ul\t.t16 nLlA. l ntnLl\ l!iGntnl~fulJl,t[}Jl,1i1ltllltGntln-
Wi I"' ~I'" 

" 
I

"
0 Ir''' p",,~ "" " . "

0 

rt ttu~UMt'!!:1~t' .u::t[1lJltlrtlYt'tY~1, lltGV-1l1~l~t'11 ~1~~ 
" 

t!-[11G~t'~ 
" 

tLU!lt[}t~ yt'.u::t[1U16tll.Urt.u::lrtltlIt1,lltGntUG~lGMllltGnl It::ltYlt (1.4 .,... {( ,. ". "."r ~ 1''' ~ Ir' 

nG.utLU~t'.u:: t[1U16lnlll!:,::mtnl1 ~1lA.ll.t'[111111lttt~11 ~LtQ[1 

GtltnRUlA.t'llA.nnllltGnlUll\t'GntnG.u::l\lA.lltGntlmll\Mmll{,t[}l{,1i1lt1,fl~1 nnlll\lA. (;li5p;l[ MOU)l) 1rtlW 
po-P' "r f' r lei> F"" ~ OF' " " 

nL~ 11~~nlt't'Q:tG~t!lrtlYll{,~lltGV-tn1, nG.LHLU~t'.u::t[1U161,!t::ltYl~ (n. 
. " 

wn::tM~yt'rtJl,Ua~l nlYlA.m~WlA.~lltrt~nG.u~1!1~ tlultl.uYha~lnlYlA.llJl,~ln.U~ 

16 u,mll.t16.ul,Wrtt tut,Wt t16~U~ j.trtlY 11l\tnLt't'QttGn.tItrtlYlJl,tlltGnILRU,W (U 
~ Itt ~ f1) nt~ I'D p Ii"" '='... . " 

rtQJl,1.tLUrttWt,Wt lJl,tlltGnlGtltll{,tfR.t.tl6~U~ltlt::lWlttLU n F' lCI> lCI> r Ii" lCI> 1'0 , lCI> 

nG.LUKl{,tG161tMrtQynfHllA.ll.t'UJHLU . [ 
• " lI:I> I=l' " 

I1lU.tlUftl ~I IA.QrtC'QtUl n_ iii......, . . 

,~~ vI 

I 

mailto:n@l1t!,,}G~~GYMf,1lA.ll.~l.nlJ'l!:t~~G~1Gl~~l!;WlP~~,r
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.. 
4 rI .... 1 oQ 4 d ",d .. .. , JI.,

OW 1I1'jWUl1lJ lflW en fln lJ 'j:: llJ'U ~ 1lJfl11lJfl 11 l'I1'U 'U ij ~~l'll'lJ1'll'lty 1I1flH~~11HW'YI it1'IJ~llJ 

" ......, 
ll'U1'Y1H'Uij~1'IJff'YI (Best) ~~'U (Best, 1983: 179 - 187) ..I 

fl11'iHW ff'j tJ fll'j tJ'j ::lU'U . .. 
4.50- 5.00 lIlJ1fl .. 
3.50 -4.49 11 

2.50-3.49 1rt~ 

1.50 - 2.49 fl1'jtJfutJ~~ 

1.00 - 1.49 1rt~'~ 
o dI oIQ, rI I 

OJ) 'U1'IJ'YI1'W'UflijlJOW11,Wa1lJffij'U 

~"d jI oC::l. , 

I 'll'l fl'IJ 'U ij lJall'j ~1I1flflalJ'YI1IiW ~.. . 

I 

f-.ll'U 

d .q 0'1 
1] lmlJ'UrW lJOW11~ij'j 'll'llJffij'U 

lhhIHfi'IJflrimi1ij~H 
q ~-------' 
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jJ GoI GoI ~ d 

2. fll'H,"j HllUU'YIAtHIU1fl m'l1'l'1Jt]'YIli'YI1.:Jfll'l l'l flU 

" " 
2.2 llml::l11~Qlh::1'l'.:Jtll;r.:J'Vlt]~f)'j 'l1J'UfI.:Jli'lfll1ln.:Jl11J'l 

2.3 flmn~l'l lUCl::lfIfl1'l'l'l lOfl1 nUfll'l 1A llCl:: m'nh ::li1U Fm m'lflml1l~f1 ',*l~UUU 1 

")I "')1
'YIHfll'l 1'l''l l.:J'Uflt'I'f1U UCl::l'U flU'Ufl1'l'fJU 

. " 
2.4 t'I'~l.:JllUU'YI'l1'l'f1Ul~ fJfl91fJU'lfij'l 4 ';ll~fJfl limflUfl~ 1Jli'lf1111UCl:: 1~Ql.h::t'I' ~rll;.:J 

, ". " 
o d 'j/ d "~".ct "4. 0' _IQI .... 1

2.5 UlllUU'YIA1'l'f1U'YIt'I''ll.:J'UU 111 ~1'lffl1'1flty'llU1UfJl1llllU1U 2 'YI1U ~'l1'iJt'I'f1um'l::lJ·HJu1.:J 

llm'U !t1fJ'11)1'MllUU'YI'l1'l'f1u~iim11J1~fl.:J~'l .:J~l1JlifmnUCl::"'lugu "l i1ii~Cl9ifJfll'll~fl 

2.6 'I11UUU'YI'lt'l'f1U~ ll"'tJfutJ1.:Jllfl'1'Ullt1'1 itJ'YI~H'lfJ.:J (Tryout) nm!flflmm :;~U 
" ' 

tJ'l:: fllfYi1flU~'jl'1l'l;l'lWt'l'.:J t'l'l'Ull'lfl'lfl.:J1Cll1:: 1Jl1l1'Y1fllitfll'YIfl1U 1Cl'lhl'lf1J.:JflCll'l'l::um 1U.fllfliiflu1i I.. 
d 0 Q,I..c1 oClo .4 A Q,I d Q til ..d jI J 

i1fll'lfYf11:n 2550 ~lU1U 28 flU 'If.:J mClm flU 1'1f111'l fIlUfll11~'l .:JflU U'YI1'l flUflfl1Jl'lll91fl'l 'lf1fl1'l'fJU'YI1'l''j H'UU 

1~f11lml::l1l1lrilfl1l1Jfllfl~lU (Level of Difficult) UCl::fhvlUl'iJ~lllUfl (Discrimination Power) hw 
" 

t1f1lmUttl,""l'lWl';.:Ji1 '11'.u'f11'l'fJUiirilfl1l1Wlfl~lfl( P) fJQ'j::wh.:J 0.2 - 0.8 llCl::iirilV1Ul'iJ~lUUTl (D) 
JI " ", I 

';.:J1l9i 0.20 .uU'tJ UCl::fll'll11flilUlll'l'UfI.:JllUU'YIAt'I'f1Un.:J\lUU Wi~fll11rilfl1llJl'i1mjU'UfI.:JuUU'YI'lt'l'OU (. .. 
Reliability ) hw'~~~'l fJl~lfI{ ~'lfl{ffU (Kuder Richardson Fonnular 20) (t1'lUUCl::fl.:JflWl. 2538 : 

198 ) IOfi'~ri1fl1l1Jl~f1 ~Uut1'l 'I1llJl~llijU m'j 1~f1fl.u'f1t'1'f1U~~lUlflWcn~.:Jflrll1 um~'I1l1Jll1lri1fllllJ 

l'i1m.iutl flflf.:J lrlfl'~rilfl1llJl'i1m.iu~llJ~~f1.:Jm'lUt1'l ~.:J'I1l.u'fJt'I'f1U1"ii"tJ1~nUfl~ 1J9i1f1~H .u'tHYOU 

11,j.:JfIfi fll t1u 2 1" 'V"m fl1~l1JUUUU'YI"1'l'f1U rifluii UUllCl::1'l~t'I'fJ.:Jll:lUllUU'YI"t'I'f1Ul1 hwit.:Jii flU 
til" I "," 

m fJUfl 'l Uli'lfJ1111~QtJ'j::1'l'.:Jtln.:Jl1lJ'l l! t1'1'l11uUU'YI"t'I'f1U1"i11'l'f1.:J1J 111 lfllfl 11 lJl'i1fJ lJUtl flflf.:J 

fll·nl'lClfJ.:Jflf.:Jii'Wi~lIti1l1U~fll'l'YI'lClfJ.:J 1U.fllflliuu~ I 1Jm'jflmn 2550 fl.:Jii'.. . " 
I. flm~ifllJt'I'(llui11~11'f1~tJBu~m'lt'l'f1U'UfJ.:Jll~Ufl'lfl~ iu 4 1J1111'Y1fllitfll'YIfl1U1i'lth1'l11Cll1:: 

lJ.:Jfl Cll'l n um 1~wl~i fl1Jlf1~f1.:Jf1m.J'rh91fJ{l'l~f1lJ~tJf)'jur 'j1lJlf~lfl~f1.:Jlllll.flll'l1 tJmlf1l~f1{ 

., UlIIlUUU'YI"1'l'f1U 111'fl~lJI'i1fJ~UYilUUU'YI'lt'l'fJurim." I; UU1~fJ~ "m'j l~fJlJ1 Cll1::"'lfliiYifl (TIG) .. 

o tJ..ct oClo fli 4. .4 1 jJ Q.,d,Q <j .d 

3. 'YI1 Ill'l t'l'fJU'l111U'YI1'j flU f1f1lJfnl~ f1'j 'lf1fl1'l'fJU l'j fJ.:J "fll'j l'lffJlJ Cll1::'llfl1li'YI fl (TIG)" I ~IJ lJ 

fJllll'l 6~{TfJU I ,ilu fifJ fj.yhl~flllJu~fI'fJUlfJ.:J 

-l. 11llllUUU'YI'lt'l'f1U 1~1J 111'r1~ lJl'i1fJ~H.yhllUU'YI~t'I'fJUl1li'.:J IiflU 

f1f1Uyh~D{'lf1Ut'l'f1U 1~f1.:J "fll'jl~fJlJ 1i'll1::"'luiilifl (TIG)" 
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5. 111 f1C1~ 1~~1 fl fll1 n1U1J1J'YI~H"tl1.Jfltl'UiiV'U UCI::U1J1J'YIfl1YtJ1Jl1fl~ Ii V'U"tl~fl~1J9i1tld1~11J 

11fl11:: '11111 f1C1tl'1Jq'YI i 'YIH flU IiV'U U,,::111 f1C1~ 1~~1 fl flU n1U1J1J'YIfl1YtJ1JfltJ'UIiV'UUCI::U1J1J'YIfl1Ytl1J 

l1fl,uiV'U 11J1Im1::'I11111J1:: iY'YIifll'Vl"tJ~1J'YIli V'UfltJ1J~1191tJ{';1V1Ytl'U 

1
 
..... 

.er. ~ QI ~ I 

11m1::11 flCI 1Y1Jq'YI1i1:: 'I111~ 

nm.HiV'UUCI::'I1 fl~li V'U 

'-- --1~ ...c:I jI d Q ~ 

11V'U ~ 1V1J 'YI11 V'U fl tJ 1J'Vl111l tJ1 

';1V1YtJ'U 

.. 0', 
fltJ 1J'Vl1111tJ1 '111V1YtJ 'U 

t 
......................................................................................;
 

. .. 
d QI Q ~jI 

fll'fi'YI 3 111Yfl~'\J'U91 tJ'U fll1'Y1flCltl':U!ft:: fll111f11 l::l1'\JtJ1JCI 
" 
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QoQo~!I!"I Qo JV 
iJOfl'n 1"1~fl111Ifl11:::11'Utl\lt'l 

m11')lItlf,~ii'r!1')~' 1~llml:::M,rmJ" 1flllflllflllnUft11fhYl HffO~ 1'Ufmllml:::MllUUYlflfft!U 

,	 .J ~ .4 CllCll1 '" ~,..
fmfil'Ul\Ufi1fnlJJlI1fl~ll1 (Difficulty Power) fllfl11Ul'lft!U'U (Reliability) '1f~ff(l91 'Ufllnlfl11:::11 'lJt!lJ" 

1.	 ffo~~H1'Uflllllml:::MllUUYI~fft!U 
I. • 

1.1 mfilfl11UlIlfl~111 (Difficulty Power) lm:::fllt11'U1'il'ill11'U fl 

(Discrimination Power) 'lJt!~llUUYl9Ifft!U 

• '" ,., QI

qm111fl1fl1nJmfl~l£l'\Jtl~'lJtl~tlU("1'Ulm:::t!~flUll,2538: 210 - 211 ) 

P R 

N 
.J .c!I I r
 

lUt! P TIt! fllfl11UlIlmll1
 

.	 " .c!I 0 qotlQl

R TIt! 'ill'U1'Ufl'UYlYI1'IJt!'U'U~fl 

.	 "".c!Io	 .c:I."'QlQI

N TIt! 'ill'U1'Ufl'UYlYll'IJt!'U'UYI~l1U9I 

'J 0 " " QI

qfl'i111fl101'Ul1Hnll'Ufl'\Jtl~'\Jtl~f)U ("1'Ull":::t!~TlWl,2538: 211) 

D R v	 -R l
 

N/ ,
 

D	 fit! fhiil'Ul'il~l11'Ufl 

fit! ~lU1'Uumi lI'U~Vil,rtlli'U\lfl ''UmiUlfi~ 
u	 • 

N	 fit! ~1'U 1'Uumi1I'U1'U fl~Ulfl~!m::: fl~Ueit!'U 
. "" 

1~Urilll1Ulllftt!fl,rt!fft!ufHhi1iil'Ul'il~111'Ufl~.:j!!9i 0.20;i'U1 'l1 
,	 4 ~ 

1.2	 l11fl1fl111J1'lft!U'U (Reliability) 'lJt!~uuml~fft!U 

1J Vl 'S'tIlflUl1UueUenJwuO,J!!lJU'nVifftlU 1~uH~'ill KR -20 ( Kuder Richardson Formula 
jI ~ 

20	 ) ( r11'UU":::D1FlUll, 2538: 198) 

Tn N	

J[1
N -I 



.4 4 Go' QI QI.. " 
llJ6 r n fl6 fI1111l'lroll'U'Il6.:1UUU'Y1~1Y6U'VHU'U'U 

... 0 " 4 .....
N fl6 ~l'Ul'U'Il6'1l6.:1lfl16.:11161" 

p fi6 ff~til'U'Il6.:1~'th'~1'U',j'mfi1.:1'1 li''Ufi6ff~til'U'Il6.:1f1'U't11\ln 
" 

nUfI'U i.:ll111~ 

.4 Go" SId 0 Q 1 JI..,j ..s.4 
fl6 1Y~ffl'U'Il6.:1~'Y1'Y11N~ 'U'Iltll1'U.:I 'l11'J6 fl6 1 - P 

... .1 .1 4 ... :: .. 
fl6 fI:;U'U'Ufll111Uu1u11'U'Il6.:1lfl16.:1116milUU 

. 
'.cI Q II QI

1.3 ,"lfllt1HUJIil'IJflWfI ("1'UU"::6~f1Wl, 2538: 73) 

x LX
 
N
 

lrl6 X fl6 filmftUfl~11til'U'Il6.:1f1~II'U'U 
"LX fl6 N"1111'll6.:1f1::u'U'Ui.:ll1)J~ 

.4 0 till 
N fl6 ill'Ul'Ufjl'lll1Y6U 

2. m11~fI1111I~U.:I~1.:1'1lt:J..l.,j'61Y6U~l1J1~QU1:;n~rl 
... ..; "'.1 ~1 1" iJIII

\Tfl~tl1nflfll1lJlYIrHfI~.:IflllJlf1QlJ~::i:r.:lfl~w 'lf1!~1 RovineJl and Hambetoll (I • 

2536: ]85 -- 186) 

n 

LX. 
I 

G.V. i= 1 

N 

o tid 
n ill'Ul'UNl'ifUl'b'1W 

.. u 

.. ".1./ d' ~ 
X fltl mllJ~1.:1~l1Jl~t:lu1 tff.:lfl llflllU'U + 1,0 II":: -1 

I I JI JI 
Q 4 'JJ ad 1 d Go' ... 1 tlQI' .d i I1~VYlill':iWlm6n'llDnt:lU'Y11Jfllfll111l'Y1V~m ~'IJt:I.:I1~Qu1::ff.:lfl~.:III'l 0.50 'Il'U 'I 
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I	 I .r:::f, !IV .r:::f, 

3.	 fll'j 'YIt;1fftl1Jfl11lJU91 fl9lH'II tl~fI::: lllJ lJ fltllJ l'j lIlJ1m::: fI::: lllJ lJ't1 'l~ l'j lIlJ 

" ,-. u-. tJ 
\TWimfllU'lfl9l"Hfl::lt'U'Ufltl'Ul'n!'UlIt1::fl::lntlmll-3l'n!'U ('l1lJIm:::tl

!IV 

~flWl, 2538: 104) 

LD
 

N - 1 

D fltl fl11 lJ 1191 fl~l~'IJ tI~fI:::lllJlJll~ 'l:::fi... 
... . ,

N fltl 'illlJ1lJfI... 

,
 
.... ~ ':"I _I" .. ..... J' 1 1" '" ~
 

lI'O'l'YII'V l'Ufll'''llJ'l:::lI''YIfitll'n'IJa-31J'YII'n!'Ufltlt!'n11'la'l'V1t1l1'tl'U t;l1I 'If~91'j (lffl1WlI, 2528: 284) 

. P 

H'l'IJtI~fI:::lllJ'Umnll'illflfll'j fftl1JOtl'Ufll'jiilllJ (Pre - test) 

M~ H'l'lltl~fI:::Il'U'Umnll'illflfll'jfftl1J't1"'~fll'jiilllJ (Post - test) 

tJld 1"""(I1f1l 'YI 't11f1tl fl lJ1 t;llJfIllJ1fl 
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.4 ", .q, .q, d .q, ,J I .4'" '" I'llfl1.h::11'~fl'll 6~fll'j 1 'l1uflf~i1 l't'W11''j H11'l::'H11h::11''YI1i fll't'l1.J'YI1'j U'U fl61J't'l111l6'j 'll'1U11'6'U mH. 
"fll'j 1~61J1 'l'H::~1U1iYifl (TIG)" ff1'Hf1.J'Ufltlfl'l:l1'j::~1.J1.JityqJl1li mi'flt!1I'j1tl1fl'j'j 1Jtl111'~'j~w"i1l 

11'1'1l 11'll'll'Y1f1 l'U1 'lU~1I11'1'H fll'j 1J'H11'Y1Ul~Ul'YIfll'U1 'llh1'll'1J~fI'l't'l'j::'Um 11'l::11m1::lf~'lff1Jq'YIt'Yl1~fll'j 
d Q,I' d'" d .t::lt.,J I '" 
1'j U'U 'H 'l~;)1 fll'j U\.l"1U1.J'YI1'j U'U fl61J't'l11~6'j'll'1U11'6'U 1"U~'l1U'~lm1::lf,j61J'l ~~i1..	 .. 

.t::lt. ,J, .t::lt. d d .t::lt. ,J I ",.d 
1. fll'j 11m1:::'H'H1f11f1111JfI" l'H'U'Il6~1.J'YI1'j U'U fl61J't'l111l 6'j 'll'1U11'6'U ;)lfl~1'1l'U1'1l'lty 

2. fll'jilm1:::lf'H11.h:::ff'YIllfll't'l'll6~1.J'YI1iu'Ufl61J'fi111l6{";1U11'6'U 

.t::lt. ttil 
""01'l11m1::If"'O\l'" 

fll'j11m1:::lf11l1.h::ff'YIllfll't'l1.J'YI1iu'Ufl61J'fi111l6{";1U11'6'U 1~6~ "fll'j1~61J 1'l'H::~1u1iYifl (TIG)" 

Q ,J I .t::lt. d d .t::lt. tI. tid 
1. fll'j 11m1:::'H'H1f1l fl111JfI"l'H'U'Il 6~1.J'YI1'j U'U fl61J't'l11~m'll'1U11'6'U ;)lfl~1'll'U1'1l'lUJ.. .. 

!Vd 
~1'll'U1'll'lty	 ~1'U1'U ( fI'U ) x 

'"!V ... 
"1'U1'U6'H1 2 4.16 

2 4.39 

.c:t I.q, d d .q, ,J I tid 
~1'l 1~'Y1 2 11 11'~Wllfl111J fI"l'H'U'Il 6~1.J'YI1'j U'Ufl61J't'l11~6'j 'll'1U11'6'U ;)lfl~1'll'U1'll'lUJ.. .. 

d	 . '" d' .t::lt...:' 
1I1fl1l1'j1H'l 2 1111'''~ i 11'111 'U111.J'YI1i U'Ufl61J'fi111l6{";1U11'6'Uli ~1'l1U11'r1~;j'U 1J fl1f1111JfI~11l \.I.. 

tid jJ ~ ,d CLI I.t::lt. d tid 
\l6~~1'll'U1'1l'lUJm~"1'U1'U6'H16um::"1.J 4 .16 11m:fl1f1111JfI"l'H'U'Il6~~1'll'U1'll'lUJ'YI1~ cu	 u cu cu u 

~l'Ufll'j ~ft1l~mn;~n:~1.J 4.39 11''j1.JM11~1;U1'll'lUJ~fI111Jfl''111'U111.J'YI1iu'Ufl61J'fi11~6{'';1U11'6'U1~6.;j ",1 n 
~ q cu u 

!~61J 1 'l'H:::~1un Yifl (TIG)" ~~1'l1U11'{1~~'Umj''U1flwcn~hf~'YIH~1'U1if611l11'l:::'YI1~~1'Ufll'j~ft~~6f1l'jfff111.. .. 
2.	 fll'j li llh::ff'YIllfll't'l1.J'YI1i lJ'Ufl61J'fi11~6{";1U11'6'U 

ff()~~' cU" 'U fll'j 111D 'j ::ff'YIlIfll't'l'll6~1.J'YIli U'U f161J'fi111l6{'li1u11'6'U1 "U'cU'11'~'j (l11'llUUI... 
2528: 284 ) 
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Hfl'lltl'lfl:::ll'U'UI~tltJlIlf1f1l'H'l'tltJfltl'Uf1l'H'itJ'U (Pre - test) 

Hfl'lltl'lfl:::ll'U'Umtlmllf1f1l'H'l'tltJl1tl'lf1l'H'ifJ'U (Post - test) 

d " P fI:::ll'U'UI~UJ'Iltl'l'lltl'Yl~t'l'tltJ
 

ri1'1ltl'ltl"'ntf1'U~'~1Ilf1'Q;91'j;i' ~:::ijri1'j:::W.iH 0 - 2 ti'lri1~l1ltltlf11J1'~ijfl11J1f1
 
II 

f111 1 Otl':h tJ'YlI'ifJ'Ufltl1J-W1191tl{l!'UI~lf1Wtt11Jl9l'jj1'U 

1l'Yl'Ufl1	 M 1 4.45
 

M 2 10.95
 

P 15
 

10.95 - 4.45 + 10.95 - 4.45 

15 - 4.45 15 

0.616	 + 0.433 

1.05 

" " QJ ~ d Q .. 4 .4 1 "........ ," 0/
•

fhli ~ = 1.05 ~'1'U'UtJ'YlI'jfJ'Ufltl1Jft1191tl'j'ti1fJt'l'tl'Ul'jtl'l "f1l'jI'titl1J fll1:::~1V11i'Ylf1 (TIG)" ~lf1WIf1 

1Jl9l'j! 1'U 90 / 90 

3. f1l'j i!fl'j 1:::11Nfl tY'1Jq'Yli'Yl Hf1l'j l'i fJ'U 11 tl'llllm'i fJ'UA1VtJ 'Yl1'iV'Utltl1J-W1191tl{'ti1Vt'l'tl'U 

Q .. I;". ~ d I , d Q,l'd" d Q fI 
f1l 'j 11fI 'j 1:::11 fHUTlJq 'Ylli 'YI 1'1 f1l 'j l'j fJ'U 'j:::111Hf1tl'Ul'j fJ'U llCl:::l1 Ml'j fJ'U ~1fJtJ'YlI'j V'Utltl1Jft1191tl'j
 

'ti1Vt'l' O'U 1~fJ "j'l'I'a~l'U f1n11m1:::",f1l'j'Yl~t'l'etJfl111J1l91 f19i H'Iltl'lfl:::ll'U'U fltl'UI'i fJ'U llfl:::11 tl'lI'iV'U (t - test: .
 
II 

One - Group Pretest - Posttest - Posttest) 1.h1f1tlNCl~'1U 

Nflf1l'Hh'U1Wf1l'i Yl~t'l'tltJl!fJff1tiUJ 1~fJtllffVf1lm~f111~'1'1ltl'lli (t - test)
u 

2L D = 130 , L D = 894 , N 20 tltl 

J N L D 
2

- (L n )

N - 1 
4 I t I 

Ii1D	 D fltl m11J1l9lf191H'Il ()'1t1::111ltlll~ Cl:::~
 

N fitl ~1'U1'U~ (fI'U)
 



23 

ll'YIutil 130 

J( 20 x 894) - ( 130) 2 

20 - I 

130 

7.18 

= 18.II 

.did QI 4Q1 dl d4'~ QI 

'illnflln~ t CJI~JJ df = 19 'j::~lJfl11JJ1'lftlJJU 0.05 JJfl1 2.093 CJI~f1tl111lJU'''11C1n 

. " . 
ll,jtil t litilU1Uli~ = 18.11 \l~n':h'''l1~n lltJCI":h~C1m'j'YI~t1'tllJ 2 fli"~ll;\n~l~tiu l!ufitl 

, , , JI 
d 'jI .ct <Q 0' I .4 .4 JJ oQ.cI <Q cv tt!l d 'jI Q tt!li 

nnmJU~1U1Hmuufltl JJ'Yi11~ tl'j'lf1Ut1'tlU l'jtl~ "m'jl'lftlJJ C111::"1U1ti'YIn (TIG)" Untfmn JJfl11 JJ11'Yi ll'llU 

.ct 4 0' , d I 4 d JI.J JJ A ."J AI 

I. ml!'WUfltlJJ'Yi11~tl'j'lf1Ut1'tlU JJfl1flllJJfl~l11U\lln~1'lfUl'lf1l1J~lU1Utl111tl~m::~1J4.16 llCl:: 

~lUmnl~~~Dt1l'jt1'tlUtld~'j::~lJ 4.39 iltl"htld'u'j::~lJ~ 

2. tJnff'YIntll'Yi'lltl~lJ'YIi;UUfltlJJ-W11~tl{'li1Ut1'tlU l~tl~ "m'jl~tlJJ iCll1::~1Uniin (TIG)" MmWCfl 

~ .c:I JJ d ell 0',
3. n C1~'ill m'j UU~ 1 tllJ'YIl'j UUfltl JJ'Yill91 tl'j 'lf1Ut1'tlU 
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fll1' 1~Uflr~if ~ 1AQ'J.J n:11'~ fl1~tl11'! HUn::11l'J.J1':: ~YI i ftl'rluYIli U'UfltllJ-n11Atl{';1U11'tl'U1~ tl ~ "fll1' 

l~tllJ1 nl1::~1u1iii fl (TIG)" tt111 ~lJtr flflfl'l:l11'::~lJ'J.Jit1!qj1~i m;fl\1A1'1fl1fl1'1' lJfl111'A1'oUWefi~ 11'1'\.I11'lfl 

lYIfll'UlnU'fJ~ml1fll1' lJ11l1Y1UlnmYlfll'Ulnu1'l'lflJ~fln'rl1'::'Um un::11m1::..1F-lntYlJqYliYl1~fll1'liu'U 

l1n~"lfl1iu'U~1UlJYl1iu'UfltllJ-n11Atl{';1U11'tl'U fl~lJ~1mh~~1~1'Ufll1'1~u 1rJ'Utrflflm:111'::~lJ'J.Jiqjqj1¥1i 

l1nfl11'¥11'1fl1fl1'1' lJfl111'A l'oUWefiA 11'1'\J11'1f1lYIfll'UlnUtl~11'l11fll1' i'UiI~ 2 1'tllJ'J.Jfl~ ~1'U1'U 20 fl'U 
~ . 

lfl~ tl ~ iitl~ l-rt'U fll1' 1~1J'Ij'tllJn l'U fll1'1~U fitl lJYl1i U'UfltllJ-n11~tl{'li1U11'tl'Ul~tl~ "fll1' l;tllJ1 nl1::~1u1iiifl 
~ 

QI QI ~ .cs 
(TIG)" un::UlJlJ YI" 11'tllJ1"F-ln11'lJqYl1i YlHfll1' 11' U'U 

fll1' 11'!l~lJYlli U'U fltllJ-n11¥1tl{';1U11'tl'U l'Ufll1' 1~uif 1~ lJ~'U"lflflflll111nfl\1¥1mn::,j'mJn~H '1 fll1' 

11m l::,.(n1tl111 fll1' 0111 'U¥11¥1Q'J.J1'::11'~fl fll1' 11'!l~UlJlJYI¥111'tllJ fll1' 11'!1~lJYl1i U'UfltllJ-n11~ tl{'li1U11'tl'U 

U~~tltlfllrJ'U 4lJYl1iu'U 1¥1m~lJoU'UiiflH''UUN'UCU~htllJ~1'U1'U1 UN'U ~~~tl''J.Jif 
, 

.c:I .cI QI.4 olC:llo 

lJYll1'U'UYI 1 tl11lJl1lJ1mm::l1nnfll1''\Jtl~fll1'1'lftllJYlfl (TIG) 

lJYl1iu'U,; 2 1tl~tl~iitl1m::'fJ'J.Jmw~1~tilJfll1'1;tllJiifl 

lJYl1iu'U~ 3 1'::lJlJm::u11'h~~1~'Ufll1'1;tllJ 

lJYl1iu'U~ 4 fllm~~'J.J1'::UlYl'\Jtl~n1¥11;tllJ 
.Q o' .. I.oCilIo .Q d .oCilIo 0'. .d "" J 1" 0' 1 .. 1 oIICilIo oIICilIoon11m l::1111llJ1'::11'Yl1U11'rllJYll1' UlltltllJ'rl11~ tl1' 'If1U11'tl'U Yl11'1' 1~'\J'U 'IflflWCfI fll1' 111fl1lJ1'::11'Yl1i ftl'rl 

.oCilIo 0' 4' 'QI'.d.cs" .cs 0'. ..4QI .oCilIo 0

90 / 90 flln1fl1' 1::11 F-ln11'lJqYl1i'\Jtl~ flfJlJA1tlUl~Yll1' U'U"1UlJYI11' U'UtltllJ'rl11~tl1''If1U11'tl'U 1lJtlYl1 

,.cs QI.cs" "ev ~ .d ~QI " J , oIICilIo 0' 
UlJlJ YI¥111'tllJfltl'U11' U'U un::l1 n~11'U'U¥11UlllJlJYI¥111'tllJ¥11UF-ln11'lJqYl1iYI fj1"U11'1'1~'\J'U un::F-l1'U fll1'11m 1::11 

" " 1 1" ........, 4 I QI
0' ,.cs .cs
'\Jtl11'tllJ Un1 "fl 'Iffftl~ 'U fll1'11tl1' 1::11 fll1' YI"fftllJfl11lJ U~fl~ l~'\Jtl~fl::ll'U'Ufltl'Ul1' u'Uun::l1 n~l1' U'U (t

test : One - Group Pretest - Posttest ) 

i'~Qlh~ll'.:Jfl'Ua.:J.:J1'U1gtl 

1. 1~tl11'!1~lJYlliu'UtltllJ-n11~tl{ ';1Ufftl'U I~tl~ "fll1'l;tllJ lnl1::~1u1iiifl(TIG)" 

1. 1~tl1111h::~Yliftl'rl'\Jtl~lJYl1i l~tl11m 1::..1F-lntYlJqYliYl1~fll1'U'U fltllJ-n11~tl{ 'li1U11'tl'U ~ff! 1~~'U 

ll'lJlJ~91'Ufll11gtl 

1. lJYlliu'UtltllJ-n11~tl{';1U11'tl'U~ff!1~~'U ~lh::~Yliftl'rl'~~llJlflW1i'1J1~1'!1'U 90/90 
QI .cs" .c:I 4 0', .d" J Q,/4 .cs ,,~ 

., 11 n ~"1 fll1' U'U"1UlJYll1' U'U tl tllJ'rl11~tl1' 'lf1 Ufftl'U YI ff1' W\l'U 'U flfl'flll1lJtl111J1 l'rllJ lJ1 fl 
~ 

'11 
cS " .cs
'IJ'U fl11 r1 tl'U11' U'U 
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i.Tl'l.lfn.nl1~i[J
 

nl'l1im~ij.:J fll1 ff~HUCl::l1l1h::ihln fIl'Yi'IJ'YIi; U'U flijlJ~ 11~ ij{,rlUffij'U l~ ij.:J "fll11~tJlJ 1Cll1::~lU 
" 

iiiin (TIG)" tl11t111~ClA.:Ji1 
dI 4 0' • ..cs • <CIt. d iI.cS iJ ~ Idl Q,I 

l. 'IJ'YI11U'Uflij lJ'Yil1~ij1'tflUffij'U lJfl1fll1lJfl~111 'U~1t1~1'tfUl'tf1qj~1'Ul'Uij111ij~m::~'IJ 4.16 UCl:: 

~1'Ufll1N~~~ijfll1ffij'Uij~~1::A'IJ 4.39 i1ij11ij~1'U1::A'IJ~ 

2. tl1::ff'YInfll'Yi'Uij.:J'IJ'YIiiu'UflijlJ~11~ij{,rlUffij'Ul~ij.:J "fll11~ijlJlCll1::~lUiiYit1 (TIG)" '~lt1wcri' 

lJ1~1!1'U 90/90 
. " Go' dI iJ ..cs Cto 0', .. 4 dI i/et.4.q ... oQl 

3. 11 Cl.:J~1f111 U'U~lU'IJ'YI11 U'UflijlJ'Yil1~ij1'tflUffij'U 'U t1frt1111lJfll11J11'Yi lJ'U'UijUl.:J lJlJUff1flUl'YI H 
V u 

tlil'l.l,1UHO 

fll11iuflf.:Jii'lil'U fll1ff~HUCl::111tl1 ::ff'YInfIl'Yi'IJ'YIii U'UflijlJ~11~ij{,rlUffij'U l~ij.:J"fll'J l~tJlJ 1Cll1:: 

~lu1ifit1 (TIG)" ff111i'1J'irntTt11111::A'lJtliqjqj1~1m;t1\1~11frlm1lJfr1ff~1,jwcn~ff1'U 11'tf11'YIfl l'U lClv 

~~ ff111 011 lJ1111'Y1UliTm'YIfll'UlflV11'tflJ.:Jflfl'Yi1 ::'Ufl'I tlllt11111utl1::ff'YInfll'Yi'Uij.:J'IJ'YI11 U'U fl t1lJ~11~ij{ 
, ," ./

'tflU1'fij'U ~lt1WCJllJ1~1J1'U 90 / 90 

.4 Q ,d I dI .cs. I QI I d QJ dI dI 

llJtJ'Yi~11W1fllLU flU'Uij.:JU'IJ'IJ'YI~ffij'IJt1ij'U11 U'U lJfl11'Yllt1'IJ Cl.:J11 U'UlJ4.65 fllnHw'Uij.:JU'IJ'IJ'YI~fffl1l11

• .., I.::S dI dI' • l..d IGo' 

flll'YI1fl'IJ 10.95 fllfl::U'U'ULU flU'UtJ.:JU'IJ'IJ'YI~fft)'IJ l1fl.:J11 U'UlJfl1\1.:Jt111fl1fl::U'U'U1U ClU'UtJ.:JU'IJ'lJl'l'i1fftJ'lJt1tJ'U .. " 
11U'U ~.:Jifiiu,j'U1~11lJ1~lOff1111'JA.:Ji1 

l. ltt1tTt1111~ifiiu1~lil'Ut1~lJ~i1tHjH 
" . 

'lJWCJlil ff1'U11'tf11'YIfll'U lflU~~ff111fll1 ciuilYi 2 1ij'IJtlt1~ lJ1111'Y1UliTm'YIfll'UlClV11'tflJ.:JflCl'Yi1::llfl1 

~.:Jfhft-111U'Ul'1f1 lfrlm1lJfll11~tJlJ l'UfIlfl11U'U~ 1 ilfll1tTt1111 2550 fll1'Y1~Clij.:Jti'IJt1~lJAltJdTHj1~uHfm 

'YI~Cl tJ-11! 'IJ'IJ1 ~'lJtJt1 1M'ltt1tTt1111~ril.:JllU'1111il'U11l'Ul1d.:J'UtJ.:Jfll11iu u';'lJtJt1ti'IJltt1tTt1111illi~tlrll'S iiVtl 
V .. 

fll HTOtHlllJ tl t19i 1m::Yi1fll1 'YI~ fftJ 'IJ ti'IJItt1tTt1111 'ti.:J M'tJ.:J 

2. ~1t1fll'SfftJ'lJmlJltt1tTt1111~lil'Ut1~lJ~htHjH11 "lflVllt1tlfiu~fll11~tJlJ1Cll1::~lunVi II 111tl'\1J .. 

ti1~tJ'IJ~'~i''IJ 90 % 'UtJ.:Jltt1tTt1111'~lflvllt1tlU,mfll11~tJlJ lCll1::~lunYit1 Ut1 10% lil'Ultt1l1rllll"illfHHN 

~t1tlQwfmAmJ1Cll1::~lUniit11'Ufll111U'U'1::A'IJ tllff. I nfnto-J u';fll1'Y1~CltJ.:J~::'YI~CltJ.:Jti'IJt1~lJ~ltHj

t11111m 1::M,j'm,jCl1'Ufll11iu~::Ht1~lJ~ltJdH~1~ul4''U!1'U l~tJ.:Jfll1f1t1tlfi,j~fll11~tJlJ1Clll::~1 wl,hlrl 111 .. 
<CIt. ~ , .. 

11fl'I1~li!fll'U'U 

I , -1 ~Q,I 

3. ntJ'U 'YI~fftJ'lJrfiiu~::'lJtJt1ti1J'l.rt1tTt1111~.:Jlil'U t1~lJ~1'f){jH11 fl::U'U'U Yi1~~:: u~Cll 'U t1l'lli (1IllIrj1~V 
1.4 <CIt. A Go' ~ • dI iJ .do <CIt. old ~ Q,I iJ,..f I .do 

fftJ'U flU f1tJ lfrlm '1 lJfll11'tftJU ~.:J'U'U fll1 'YI~fftJ'IJt1t)'U11 U'U~lV'IJ'YI11 V'Uflt)lJ'Yil1~ tJ'1 'YI~1~Vff1 1-11'11 flll\HlU 
~ V 

d ; Go'.d' fa fj/ A 1 A .d .c:I ~ I 4 i/c. QI d ~ 
'UtJ.:JfI ~!! Ul-I ~.:J~ 11l'111::'Ut1frfl1l1 lJUfl111J1'Yi'U il1'U 'Ul'U tJ111'YI1 '1 V'U'U'U 1Jl t1tJ'U UCl::llJtJH1~V'll' .:.111111 v ~ v 
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tll'il11 Oa~HI'U1.h::~il1'!1'11'UI'd'mllmuiU'UtlOU-n111l0{"I ~.:Ifl~111,fl! fltYfl1l11i U'U'il1fllJ'YIli U'UtlOU-n11~1tl{ "I.. 
lrlOl!flfffl1l11i u'U1J'YIliU'U 'illJ i.:l1,f'ti111lJlJ'YI~n'fllJl~Uflfltli.:l'ti'Ufi ~.:I'\Iw::~l!fltYfl1l1f1lJ'YIliU'UtlOU-n119l0{ .,.. 

~ ~ ~ 

ff.:I1fl9l-11l!fltYfl1l1iitl11Un''U1'ilua::~.:1 i 'illiU'U1Jlfl lVl11::'YI11Ui1'il::~O.:l'ti1UlJlJ'YIfln'OlJl~Ufl fltl1.:1 Clf.:l1'U 
~ ~ . 

fll1'ti1ft1.:1U1 fll!fltYfl1l1tll'il 'il::'ti1'~fiouM ~.:Il!'UNafi11~~U'\IO.:lUlJlJ'YI~n'OlJ11~.:I'il1fl~liU'U~1UlJ'YIli U'U 

.Q 0' .dId_,d I I did" d .Q 0' 
tlflUYt119101 ., 'il~lJtl11~amJ.:jfl11tl11~aU'\I0.:jUlJlJ'YIfln'fllJflO'U11U'Ufl1UlJ'YI11U'UtlflUVl119lfl1 ., 

1'U ~h'U" O.:j fl1111tl11::li'Na ffuq'YI i'Yll.:j fll11iU'U1::11'iHOfl'UIiU'UUa::11~.:j liu'Ufi'1UlJ'YIliU'U 

tlflu-n11fl fl{,s1UtTO'U11A'1 1fI U1~n'i)~1'U fll111tl1 1::li'tl11UUlI fl~ H'\I fl.:ltl:: 11'U'U oo'Uua::11 ~.:j liU'U (t-test: 
dd Q,I'.4 ~ ~. 44 • 

One-Group Pretest-Posttest) 'il1fl9l11H t Clf.:jU df = 19 1::f1lJtl11Ul'l1flU'U 0.05 Utl1 2.093 Clf.:j ()fl11 . ~ 

ltl'U~~11~fl l!~fi1 t fifil'U1W'fi' = 18.11 ~.:jfl·:h~f111~1l utJa11 Nafll1'Y1f1n'fllJ 2 tl1.:111f1fl~l.:1tl'U 

'!'Uflfl flmiu'U~1UlJ'YIliu'UtlfllJ-n111lfl{'li1Un'fl'U l~fl.:l fll11';flUla11::fi'1un-nfl l!fltYfl1l1iitl11lJi 



U6ttWt1.t1.1L~tW 
~~ '=' 0 

t1.L t1.~~~l~L Ltrn[lR.L,Vmm11::t1.11G t1..utn1!Ut!l'~L U~~U !trt~U AlL G~l::U11 U~~U!tt1.G~1t'QR.L,tt "tL~mLwru tlA, 
III II 

t1.ljuttu~~rt~UAlLG~l L,tt"t't~rutIA,AlLLUtl::u11t1.l~t1.LtLyu~l t1.G~1Q~t'~1j [ UG,ttHrGU~~t1.LH~Utt.t 
." 

~rt~Un,~LtL~rt1l.::tfl.tW~t'G~::6 t1.61~!o~tWt1.!:lL~tWHtL~~::U11 t1.Lmt-611Httw~t'G~::6::mljrt~ut1.I;P 

::mRu1!t1.LnLH~tW tWt1.!:lL~tWt1.U'L~~.ulL~::U11 U~~t1.Lt'~rtM-n.~~H~~~L~n.~LtL~t'GtL~mLrt::tfl.n.t' 

~t'G~t-2rttt !!L~UULrtGl~~L~UL~tWt1.LLUtl~t'G~::6 !!t1.1!w~l::mRu1!t1.Lu~~tWt1.!:lL~tWt1.L 

"" 
fl.LG~t'~IjU~~tWG~1::t1.11Qt1..uIG~ ",

". Ut1~GUn.::U11 t1.61~JI, t-G~UUHUG~l ~LRUUUt1.LtL tLuut-~!ltut~ 
Itt I'"' Ie" I IIIIt 5=' I'D" tel="i;::lr " . 

It GJI,ltW~!lL.u tLUt-~.u11lltLrtL.u::utm.ut'.uGR.rtLRUUUt1.GrttrtLllL Ijn.G~lltLrtL.u::6t-$lo UlA,!ltut~:: LtU1rt GJI,l 
" '=" Ie "I==' 5=' Itt" 0 f'" '="5=";:11" " 

tWt1.1 ::RUIA,::U11trtLWrtt'G~::6t1.G.uH t1.G.utW::U11t1.Ur.ttWt1.1Jl,1 IT! UIA,!ltUt~::LtUlrtGJI,ltW t'Gr.t t1.G.u 
bitt" 1=7"" P h" 191'"'.. '=' F:";II " " " 

Ut!l'}G~ltM-rtGIjt1.U~llA,rutt::6L~t1.!tt'~ ~1!L~H~t1.G~~L~UL~tWt1.LLUtl::U11t1.LWftt'tlt1.L L~UL~UL6 Lrt t' G~1 
". 

t1.G~Hn.UtlA,11t-U~l~ ::UM.1U!t~ftLt'.!?t'U~1::umUt1 GM.ULrtftLt'.!?~U~l::UUULLtG~l t1.!1'l fl.LG~.uLUGl 

" 
t1.LR.um::U11Lt1.IW~tWn.~~Lt'G~::6t'~ H~rGt'G~M.un.G~~t'.!? L~~~U~t~rtL~~tLt-LrGt-2~1I ~n.~::tt1.1 

'" ~ 10 

rG~L~t1.Gl::tfl.L~~LL~t-! ~LtWt1.!:lL~UGt1.ULt1UL6H~n.~~H~~~~11t-GltWt1.!:lL~~WLu~0 !!t'~Ijt1.LU~~ 
. "" 

tWt1.!:lL~tWt1.L}G ~ltM-rtGIjt1.U ~11A,n. t1.1J1L ~~~fl. Lt~11L~UL~~G l~~L tt::6G1~~L~UL~tWt1.!:lL~ tL Ut1.L ::U11 

1ln..uULULtLrtt1.G.utW t1.1 Uljtnt&rtLW::Ul1 mtwn..u::tfl.rtU~tHIA,t1.G.utW!ltLLtGt1.tnn.t t1.R.Ht.uU~tHIA,t1.G.u p '=' h",P 1=7 I!t~ P p,=, r If' r" te~ f" 

Ut!l'}G~ltM-rtGIjt1.U~11A,n.UL6LrtUt-6t1.ijl~LG ~n.~::tt1.LrGL~~ ~.un.tt-GR.HlA,tt1.11rtL~rnLJI,W~l~t-Gn.t1.~l~~ 

rtLWU~tl1t1.t1.11::IjL ~t-t!l'rtL~ 6£"P n.1! L!A1Q¥~gt-6 tW 1j!:ljlA,tnL~HIA,t1.Gl::tfl.tW t1.L u~ tltnt1.11::Ijn.~::tL ~ ::U11 

9I"P n.ULlA,lL LtG t1.tnL~HIA,t1.rtl::tn.tL Ut1.1UU l!.1t1.t1.11::Ijn.~::tLIj~ 1 rnLJI,WJI,lHt'GR.t1.rtl::tn. tWUt-6U L6 Itt • 5l''' '=to IV b pitt."lit p" '=to I'"'
". . 

t1.G.utWt1.Uttr.WGM.l::t1.11Gt1..umR. •I 
Pf' " 

:f1.ttQt1..D1Q,lJo 

LZ
 

.
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QI d QI cI cI u ~ d _I ~ 4'; II 

flnft IYllI'UflWerlIYlfI"U. 2540. mn~ nTnlfl'n:::'t1 nT~1J'~:::UJ'UYll.:JnTUJn'Y1IUa.:J~'U. 

fll:JIYI'n'1: tj'U6~alffilJfl1.:J1YI'n. 

d d ~ ~ ~u II .q1 
mlJOl'ifl'fl1l1'Uafl HI'ill'U. m:::'YI'i1.:JfI'fl1l11ifll'i. 2541. 1i1Utl1UJfla.:JnTmYlI'm'U 

a" cI II _I ~ ~ .q ~ J' 
fllJ'n'U1i 'Il'lJff].JYI'i. 2547. "m'HnHllo:::'t11lJ'l:::iJYI!im'Yt1JYlI'lU'Utla1J'Yt11~a'l"1UiJa'U .. . 

... ~I _I"'.... ... ...... ~ .... ""~ ""... ~ ~ 1 ~"" 
l'la.:Jm'lHnlJ{]1J~.:Jl'U1J'Ultl'la.:JnO.:Ja~I'U1J~ " .:Jl'U1vll ffl'\Jl1'1l'11fl'ia.:Jvma~ 'UlJ91 

flw:::1f1'1m'ilJfI'lff91{ lJ"'11'Y1111~1II'Y1fll'U1ftV'il'1l'lJ.:Jflft'n'i:::'Ufl'i . 

"" ..m'lNntJnUiil'U.:Jl'U10't1:::1Y1Ul" .:Jl'U1.oll ffl'\J11'1l'1'l11.:J l'll1::: flW:::1f1'1m'ilJfI'lff~'i 

1Il11iYlll1~1IIY1fl1 'U 1 ftV'i l'll'lJ.:JflCl'n'i:::'Ufl'i . 

_I "" ""1 cia QI II _I ~ ~ .q ~ d , .;.
u'i:::Lff'i! 1 'i v'U'lf1'U . 2547. "m'liJ'lHIIO:::'t11lJ'l:::iTYI!im'Yt1JYlI'lU'Utla1J'Yt11~an1rJiJa'U !,a.:J 

m'f1tl~tJ'l:::na1J~1Jii~~liJ'Ul~al'YtO.:J Ltl~a.:JU'U~~LCJlO" .:Jl'U1.oll ffl'\J11'1fllflia.:JflCl 

flw~ifl'1m'illfl'lff~{ 1Il111Y1111~lIlYlfllU 1ClV'il'lf1l.:JflCl'n'i:::'Ufl'i . 

clQ,I ~ d QI QI cI II'; II .q ;J j} Jt:!l '!lJ 
'n.:JfI'fI'fl~ ClCl:::1VJ1'U'n'U1i . 2549 tl111J~I1Jtl~f1'UlflrJln1J CAL [online] l'\JlfH ~vlfl: 

http://irrigation.rid.go.th/ rid8/Web%20Sire/work_examlCAI.ppt. 
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. 
.Q ~ _I .Q fI "t1 .ell..ell. 4 ~ J.. 4
'YU'lfJ "'11J1::lff1!1~fl'. 2548. "fll'HJ'lHIID::'t11 'l::tT'YIlifll'WU'YII'lrJUtltlll'W1If1tln1rJtTtlU l'ltl~ 

fll'lNfltliilfflfll'l'YIfltTtlUtl111l1l;j,:J" ~lU1'lJ ffl'\J11fl'1fl11lJ~~ffl'Hfll1 f1tu:: 

1fl'1fl11lJfl'lff~{ lJ'H11'Y1l1lftlJl'YIfllU 1,iun'lflJ~f1","1::um. 

,"1'If! i1U1::lffi!1~,r. 2547. l~tl,:J"fll'ltT~HIID::'t11tl'l::a'YIifll'WU'YI11rJUtltlllft1If1tli,hrJtTtlU

fll'lNntliilfflfll'l'YIfltTtlU1tT~'U'YIH1ft1fl':'l1l"~lU1'lJ ffl'\Jl,h~1"'H:: f1tu:: 

1fl'1fl11lJfl'lffll{ lJ'H11'Y1l1lftlJl'YIfllU 1"fj11'lflJ~f1"'Yn::um . 

jI .Q.QllJ 4 .oCt. fI ~ .d. 
"1U ffllJlJfl'. 1m:: t1~f1tul ffllJlJfl'. 2538 l'YItlUtlflln'ilrJ'YIHfll'lftfl'Yl. 'WlJ'Ylm~'Y1 4. 

. " ,
.Q Q,t _I 4.Q J , u 4 4 .Q fI Q,I d 

1~'lflJ 1J1::ff11fftllJ. 2543 'lJ'YII'lrJUtltlll'W1If1tl'l"1rJtTtlU: U1f1fl'l'l1l1'Wtlfll'lftfl'Yl. 'WlJ'WflH'YI I. 

" " 
n~~l'YI'W"I : 1. 111. 'Wi'U~;j. 

http://www.geocities.com/nfecenter200 I/techno/computer/cai.html. 

ff ~...r1ln'1 utlm~~. 2547. "011ffrHlm::'H1U1::ff'YIim'W'lJ'YIiilJ'UfltllJ,"1111t1{'ti1lJfftl'U l~tI~ 

l~tI;j01111nufiu~~1'U'lJ'UlfI~tI~t111t1111'U,j~ "~1'U1~lJ ffl'\J11'1fllfl~tI~~fl1t1111'U,j~ 

f1tU::ifl'1fl11lJfl'lffll{ lJ'H11'Y1l1lftlJl'YIfll'U 1"V11'lflJ~f1"'W1::'Um . 

,hli~ llri~fl'i. 2547. l~tI~ O1111n"011ffrl~II"::'HlU1::ff'YIim'Yl1J'YI11lJ'UfltllJii1111t1{'li1lJfftl'U

Ufiu~ft1JlItlnff11'U~1lJ~tI "~1'U1~lJ ffl'\J11fl'1fl11lJ~lIffl'Hm1 f1W::1fl'1fl11lJfl'lffll{ 

lJ'HliYllllftlJl'YIfll'U 1"fj11'lflJ~f1"'W1::'Um . 

" " 
ufiu~m1n~,;j~1'U'Ii'Ufi'U!1'U ";jl'U1~lJ ffl'\J11fl'1fl1nJQlIffll1011 f1W::1fl'1fl11lJfl'lffll{ 

lJ'Hl1'Y111lftlJl'YIfl1 'U 1"fj1 1'lflJ~f1"'W1::'Um . 
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til Ii .:J 1l'Yi.:JfY'i. 2548. "fll'U,.!1.:Jll"::'tfl1.h::ff'VInflTVfu'VIl'i tI'Ufltl lJ-n1lfltl{'ti1t11Ytl'U l~tl.:J th'Util 

1lJlf1'jihfltl{'\I'U1~ O.OllJ.lJ." .:Jl'Ui~tI 1Yl'\llifY1fl'j1lJfl911Yl'tffll1 f1W::ifY1fl'j1lJfYl1Yfl{ 

lJ 'tf1il'! til"'til'VI f11 'U1"U11''ll'lJ.:Jf1" 'Vn :: 'U fI'j . 

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

ed. Englewood Cliffs, New Jersey: 

Practice Hall, Inc. 

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

Dryden Press. 
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IllfUnnn 

Go/' 4 .Q jl4 A 
'HU ,HH)'UtIl'lfUlfll'lftl1'lflUlll) 111 fftl rm fftlU

u" u . ..... .. 
'UtllJ'Ultl'UtI~LU tI l111'lfl 

fllnh::liju~t1fll) fftlU 

.Q ,J d • I '0 0 

fllnlml::'Hfl11:IJ1't1t1~lIH, fml11fl1fl11:IJtI1fH1U (P), fml11flltl1Ulll1l1llUfl . ... ... 
(D) 1l~::fl1fl11:IJ1'lftl:IJU'UtI~lllJlJ't1l1 fftllJ 

lllJlJ't1l1 fftllJ 'U~lU1')U 
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u "" n"" TUn 9 fl'H)fJlfl1J 2550 
4 

!"UH '\ItJl'if.lJlrhH~I;V1'1flW~ 'I 1~~tHnHn)'u~1'Tulnfl11f1fll'I Nn~ 1'1.11m ~fll'I 1iv.... .. 
'\ItN f1tu::1tT1m'I 1JtTlfffl{ 1Jl'1l1nVlnmnfll'ulil'ihl'lf1J~f1il'Yi'I::'Um 

!~V'U 

flUJ~1f1H fll'I1iv fll'I ff!l~llil::l1l'lh::ifnifll'Yiunii V'U f1'f11J~ 11fl'fl{'I11Vff'fl'U 1~'fI~ "fll'I I~D IJ 

lill1::~1v1iYifl (TIG)" dll1i'Ulrflfffl'll11liq,qp~il1nfl~~'I1tT1m'I1JtTlff~{Utuetifl ffl'\l11'1fllnfll'U lilu 

~"ffll1fll'I~lil~ff'fl'U i'U1J11l1nVlnmnfll'U lilU'Il'lf1J~f1il'Yi'I::'Um '~i'u 'fI'4miil1~llU'Ufll'I''U 

ihm.h::1Jltu 2549 0iv'~llifl'll1~ui111'IllN'Ufl1ivllil::~~'Ul ~~1'Itullltl'1'j, 'fI1~1'I6~1'lf! ~'I 

1.h:affii11~tT 

Utltu ff1J,j~Il11Jl::fflJ i'Ufll'I lrl'U al;Vl'1flWfI'I 1~~'fIfll'Iff'fl'U~1'UlnflUfifll'I Nnfl~'fIfll'I ff'fl'Uunli V'U
• .. u 

f101J~11fl'fl{'I11Vff'fl'U 1~'fI1.h::fl'flui'UfllH'h1U'U lm~fll'I1,rv~~fl1-;11 
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, 
Ullt ''j1'1Jn1" .
 

v "" 1l!Y1 9 mnfJ1fl1J 2550 

4 
'\JtIlciUlI1JU ~1;U1'll'lWlln~~t1m'iUtlU~1lH'YlflUflnl'H~~" iu1m ~m'i1~UI'H)~ 

u" u 

'\JtI~ flw::1rr1m'i1Jrr1ffll{ 1Jl1l1'Y1Ul~Ul'Ylfllulc'U'i1'll'1J~flCll'n::um 

... 
l'iUU 

1Cl11::~1unYif) (TIG)" till1f1JirnftmmHwWlllil1~nffll'i1rr1m'i1Jrr1ffll{'jjwetillff1'\J11'll'11'YIfllu lClu 
u u " 

'fJ1I 1'1'1 11 m'i~lil~fftlU iU1J11l1'Y1Ul~UI'YIfll U lClV'i1'll'1J~flCl'Yn::Um '~f1J t1'41J~i,r~hlUUf)l'iiU 
~ 

iJ~1Jlh::1J1W 2549 m~u'~Urmn~1Ji111m~Un1~Ulm::li~U1 ,"~1'iW1U"'T:h m1l1'iuihm) ,j~~YlI~U'i 
" " 

~Cl ijfJW ff1J'jj~l111J1::ff1J i U m'i 11JU~1;U1'll'UYll'i1~~t1m'ifftlU~lUl'YlflUflm'i~~1I~t1m'i fftlU 1J'miUU 

fltl1J '"11fltl{'lflUfftlU 1~t1 U'i ::ntl1Jium'i~lIUU1m~ il1'i 1~u~~m;'1 
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, 
a'1'U"i 1'V01'1 

~ IV 4 
'YI 1'U'YI 9 mflt:j1f11J 2550 

I~f)~ 'Uti I~WlrJ\.l H'1:;~J1'1f1 W91 n1>~tI fl1·HTtI'U~1'U1d'tJ'I11'UtI.:I'U't1Ii fJ'Ufltl1J-n11~tI{'li1fJfftl'U 1'U1m .:Ifl111~fJ.... .. 

4 4 
11t1.:1 "fl111'1ftl1J 

1 fllf::~1fJ11iiifl (TIG)" ri1lfi''U'uflfiml1'lHt'Ytyl9lilf~fl''Jfl111i'1m11Jli'lff9l{1Jtu~f1ff1'U11'1111'Y1f11'U 1 flU 

fJ9lff1lf fl11 ~1i]f\ft'tl'U l'U1Jlf11'Y1fJl~m'YIfll'U 1flU11'111J.:Iflflyn::'Um '~i''UtI'4~hr~~ilIU'Ufl11 l'UiJ.:IUlh:::1J1W 

2549 ~~fJM1.J~mn~'Uilf1mH'Ufl1~mm::~9Jl'U1 -n1>11tu1mh:h tlltmun'YIiym:i' ~11tyi'9l,r ij . . .. 
flW ff1J,j~1lf 1J1:: ft'U 1'Ufl11IrJ'Ual;fJ1'1f1Wfl111>~ijfl11 fftl'U~l'UI'Uijlf 1'U tl.:l'U'YIli fJ'Ufi tl1J-n11~tI{ 'li1fJfftl'U. .. .. 

.,.,. ., 
H11>fJ..
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, 
iJ1'U'n"m"i .

'" ...
1'\,lYl 9 mntllfUJ 2550 

Cll ::'I II..:S ~ II ~ ..:t Cll tI. 1 1 ... .,
'\Itll'll'WIU'U FH'lHJ1'1l'lW~n'iHn) fll'H"tl'U~l'U 1'U tl'Hl'\ltl.:J'lJYlI'W'Ufl tllJ'Yl1lfltl1 'Il'111fftl'U 'U m .:Jmn'iW 

u.. u 

1c1'H:::~11111iiln (TIG)" ril'Hf'lJ'l.rnffmm.Jiwwl~i'Hnnff~11fl'1m1lJfl'lff~{uwc¥iflffl'\l11'll'1ll'1fll'U 1,i'V
u u .. 

fJ~t'I'l'Hm1~lilflfftl'Ul'UlJ'H111'1lllnUll'lfll'U lC1U11'll'lJ.:JflCl'Yl1:::'Um '~f'lJtl'4~1l1'4hn1'Um11'UiI.:J'lJ1.h:::lJ1W 

2549 0~1I'~t1inl:ll~'lJi'Hlmfl'UniumlCl:::~1JJ'Ul';;'il11Wlll~1'h {ll'il11UAl:I!;f1l l1fl''4fmf UfJWfflJUA 
. . " 

~ tid .:!II ".4 ..:t -CIt. tI. 
m 1Jl::: fflJ1'U fil1lU'Ufll 'll'1I1'll'lW~11v11'tlm1fftl'U fll'UI'Utl'Hl'\ltl.:J'lJ1'l1111'UfltllJ'Yl11~m'll'111fftl'U .. u 

,... ., 
fl1'iW..
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.. . .
 
• ~... ~ ~ 'i " ..."" ...

"6U"l[l"6~IU6't1n'tJl 1"j6~ m'H'tJ6JJ &tl't1:~l[11ti't1n (TIG) 

d '" d " 
U'YI116U~.:JU 

U'YI11 vui] t1111l'tUmIU,,:::m;flfll1't1tl.:Jfll11tMmJiifl (TIG) 

u'YI1ivu~ 2 1tl~tl.:JjjtlU":::fJ1JmtU~,~nUflm~tllliifl (TIG)
 

u'YI1ivu~ 3 1:::uum:::un'hl~'~Ufll11~tlll
 

u'YI1ivu~ -t fll1U~.:J1J1:::1f1'Y1'\Jtl.:J"1f11~tlll
 

.4"01:1 d od e.to d' " SId <d " 
111tl~!'iUtJ 11 VUU'YI11 VUtltllJ'l't11f1tl111UU"1 ~1'j VUlIt1111l~ t11111n'11Jl1f:1 

.. 4d '" 
1. mitJlV 11ifll11')ftlll TIG 

2. UtltlQ1JmtUt1111~tlllTIG 

3. 1t1tlTl'i:::uum:::un'ivl~H1tJfll11~tlll 

4. Utlmh:::1f1'Y1't1tl.:J"1f11~tllJ 
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, ..
 
_I ~ ~ ~ ~ 

UUUu1:::1~'Ui;Yafll1i;Ya'Ufll'Ul'Ua111 

lJ'YI1"itlUfl6:UoW11916{ 1~6.:1 fll'jl~6:U lCll1::~1fl1niifl (TIG) 
."	 .

lJ'YI1"iflUfl6:U~119l6{'hhUfl1~.:I'l.h::lijumju ij~WfllYl6d1U'j::~lJ1~ 1'l.h~ii11fli6.:111:U1fl ./ CI.:I .. '4 .. 

1U 'If6 .:IlJ6 m::~lJfl Wfl1Yll'Vj t1.:1'1f6.:11~ fl19l1 :Ufl11:uti~UMU 'U6.:1";1U. 
<t 

1. 11:U1um 'j::~lJfl11:Uti~1MU 1~ fl1nlJ ~611fl1'jij fll'j 'lJ fmJl.:l 
<t 

2. l1:1JlfltH 'j::~lJ fl11:uti ~1MU1~fl1nlJ ~611ijfl11:U\jfl~6.:1.g~1~ U 11i 6111:U1::Yl61~ 
<t., 

l1:1Jlflm 'j::~lJfl11:uti~ 1MU1~ fl1nlJ ~611ijfl11:utlfl~6.:I.g~1~ U 11i 6111:1Jl:: ff:U'lJ 1U fl Cl1.:1~. .. 
d QI .Q	 cI d QI'.4 let "QI.4 d 

4. l1:1JlfltH 'j ::~lJ fl11 :Ufl~l11UIfl fl1f)lJ ff[)11:U fl11:Utl fl9l6 .:I')f~ 1~u 11'j[)111:1Jl:: ff:U~.. 
<t QI .Q cI d cw.4 'do "QI.4 d

5. l1:1JlUm 'j:: ~lJ fl11:Ufl ~111 U Ifl fllf)lJ ff[) 11:Ufl11:Utl fl'l [).:I')f~I~U11 'j [)111:U 1::ff:U~:U1 fl.. 

1 2 3 4 5 

.4" 0 .Q .4. 
I. !t.![)111U"~f1l'j~11UU1'jf).:I 

" ..." 1.2 f111lJ\jfl'l[).:I'U6.:11U6111 . 

"1 OQl4" QI" 1.3 fl11lJ\jfl9l6.:1 Ufll'jClWllJ1U[)11l911lJ'UU916U .. 

" ..." .
1.4 f111lJff[)~flCl[).:I'U[).:I1Uf)11l11~"::'If)U . 

., 1 ...	 ..." 
1.5 f111lJ')f~I~U Ufll'j61iUl~11Utl11l .. 

QI Q,I'''d 

1.6 f111lJ111:1Jl::ff:Uflm::~1J~I'jut.! .. 

2.	 ~'lJfllmlCl::flnn 

" _I ... " 
2.1 f111lJ\jf)'If).:I'Uf).:I~1JfllW'lllJ!t.!f)111 .. 

" .::t1 " 2.2 f111lJ\lfl9l[).:I'U[).:Ifl11:11V1 'II .. 

" , _I Go' 0 

2.3 f111lJff[)~flCl[)~'j::1111.:1~1JfllYifl1Jfll1Jnfl1fl .. 
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., ... d 
j:::~l1Jfl111JfWlll1'U l11J1Ull19j 

1 2 3 4 5 

3. mnhHlljUllff'Utl .. 
o ., "'l 1

3.1 f111lJll11Jl:::ff1J'lItl.:lnm'Ullff'UtlOl.Jl'Utll11 'Um .. 
o ~ 4. 0 

3.2 fI1UIll11Jl:::ff1J'lItl.:ln~1'Ullff'UtlOl.Jl'Utll11fllmj[Jl[J .. . 
.c:I 0 QI 4

3.3 f1111.1ll11Jl:::ff1J'lItl.:ln~1Y1'Ullff'Utlmljij.:l 

. 

.. 

.. 

a
~.:I'Jj'ij 

"tJ ... 
~ j:::l1J'U 

( ) 

............./ ./ .. 
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lJ'YIiiUlJfltllJ'W1191tl{ l~tl~ fll'jl~tJ1J l"l1::~"JV1iiifl (TIG) 
."	 . 

lJ'YIii tI'UfltllJ'W 1191tl{.yhhUfh""~1.h ::Lihmuii iiflwlll'Wtlulm ::~lJ1~ 11h~';11flitl~l1lJltl ./... .~ ...
 

,,~ 1'U .ytl ~ lJ tl m ::~lJtlW 1ll'W l-Wtl~,rtl~1~tl191 UJfl1l11fl~ 1M'U'Iltlnh'U
 

d 

1.	 l1111tltH 'j ::~lJfl1l11fl~lM'Ul~tl1tilJ~tl1lfl1'j iifll'juimJ1~
 
d QI Q d .ci QI ~ '.cI "QI.c!t 1"


2. l111ltltl~ 'j::~ lJ fl1l11fl ~ll1'Ul fltl1 fllJ ntl1l11fl1l11~ fl91tl ~'If~l 1)'U 111 tlll111l::'W tl 'If 

l1lJltltl.;j3. 
d 

'j:: ~lJ fl1l11fl~1M'UI~tl1 tilJ ~tl1liifl1l11~ fl ~tl~'i~ 1\)'U 11i tlll1111::ffllUl'U fl" H 

d 

4. l1lJltlm 'j ::~lJ fl1l11fl~ 1M'UI~tl1 tilJ ~tl 11iifl1l11tl fl~tl ~'i~l \)'U 11i tlll1111:: ffll~... 
d 

5. l'IlJ ltltl.;j 'j ::~lJ fl1l11fl~ 1M'UI~tl1 tilJ ~tl 11iifl1llJ tl n~tl ~'i~l\) 'U11 i tlll111l:: ffll~ III fl... 

... .. <:l 
n~lJfl1l11fl~ll1'U l1lJltJll1~ 

1 2 3 4 5 

1. 

2. 

. . 
.4 0 .Q .4 

l'U 0l1l11"::fln~ll'U'Ul'j tl~ 

1.1 

1.2 

1.3 

m'W 

2.1 

2.2 

2.3 

2.4 

2.5 

4 " d jlQI'.Q.Q 

l'Utl't1l11fl1l11fftl~fl"tl~nlJ~~~~1111ltJl'lf~'Wtl91m'jll 

"... " ... 
fl1llJ'If~l1)'U ~ fl91 tl~'lJtl .:Jl'Utll1l 

fllllJll1111:: tllll'U1UlllJlJll,,::1ifllnhLff'Utl 

tlQHl1'W'lJtl~fll'W 

fllllJll1lJl:: ffll'IJtl~Ill'Wl'U fln ~tlfl1l11l111ltl 
QlQlrI. QlQ 

fll1lJffll'W'U 1i 'j ::111l~Ill'W fllJlfftl~m'j tlltl .. 

.." 1 '" fll1lJll1111::ffll'IJtl~1'YIf1 Uflffn~Ill'W 'UlJ'YI1'j tI'U 

f111lJll1111::fflJ'lJtl~~llJ ~lum wl~ n 

. 

. 

. 

. 

. 

. 

. 

.. 

.. 

. 
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4. 

'" .. d 
1::~l.JmllJtlflll1'U 111JlfJll1'J 

1 2 3 4 5 

.. 
3.1 mllJl11lJl::fI'lJ'\HHU'lll~m1UlfJ 

'" ..3.2 mllJ'lf~lil'U,\H)~lfl'fJ~1.J11fJlfJ 

" 1"3.3 mllJ~f191fWl.ltl~tn1 'lfflllll 

Dill 

" . '" '" 14.1 tl1llJl111Jl:: fl'lJ'lJtl~l1ill tn1'Ullfl''Utlf1l.Jl'U tll1l 'Ufll'YL.. . . 

" o QI t!I 0 

4.2 tl1llJl111Jl:: fl'lJ'lJtl~l1ill tn1'Ullfl''U Ufll.Jl'U tll1ltllm1UlfJ . . 

" . '" '" 4.3 mllJl11lJl:: fl'lJ'lJtl~l1illtn1'Ullfl''U tl'tH11U~ . 

Q d .4 .4 
mllJMlll1'U11tl~tl'U "1 

.4 ~ Q
il~'lftl ~ 1::1lJ'U 

( ) 

............./ ./ . 
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• 

m 'S u'S :aii'Ufl11lJfl ,;ul1 'U"'1 fl fll'S ~tllJ UlJlJn'tllJ\I1lJ'"1fl a1;fJ1'll'lW~1fJlf 1.111'Ilg fJ'II tl.:l,j'tl ti1\11 lJ .. " 
• II • I 

." 91 • d .... 91 _I • .d 4 
U~~:::'11 6 U~1lfl fl~'S 1lJ'IItl.:l fll1'1l ~fJ'II tl.:lUlJlJ n'6lJ\I1 lJ'YI.:I'IllJlJ 11~1U 1J ~ fI 11lJlf lJl fJ'IItl.:lfl~'S1lJfll1'1l ~fJn·ltllf 1 

J • .d .cI .Q tI, 
1flW erIflllU ~fJ'IItl.:llJ'YI1'SfJ'U fltllJ~11~tl'S'lf1fJn'tlU 

, U fll'S UU ~t111lJ If lJl fJ'II tl.:l .1 11'IlgfJ'IItl.:l fll'S ~ tllJ1IlJlJn'tllJ \I1lJ~llJ'lh.:l'll tl.:l .111'1lg fJfl11 lJfl';l 1..1 'U'IItl.:l 

"d J .. ~. d~. 
~1'll'fJ1'll'lUJ~llJU'U1'Y1H'IItl.:l1lJn''Y1(Best) ';I.:I'U fIl1'll~fJ~.:IU~ 

.4 jill oJ .et d' "0 ~ '1 ..'" 
4.50 - 5.00 lflJlfJ\I.:I fl1'll'fJ1'lflWlJfl111Hlf'U1l'lltlfll\l1lJ'U'UtlfJ 'UlflWtt'l';llJ1fl.." .. 

&:9 ".d d ~ ," 0 ~ '1 ..'" 
3.50 - 4.49 lflJlfJm fl1'lffJ1'lflWlJfl111Hlf'U11'11tlfll\l1lJ'UlWfJ 'UlflWtt'l';l.." .. 

4 " d 

. 
d d' "0 .. '1 !"l ~ " 2.50 - 3.49 lflJlfJm fl1'll'fJ1'lflWlJfl11lJllf'U11'11tlfll\l1lJ'U'UtlfJ 'UlflWtt'lI'll' 1';1.." 

~ 

... 
1.50 - 2.49 

~ 

ct1fl1'SUi'lJU~.:IlflJlfJii.:l ~1;fJ1'lflqjiifl11lJ1..1'U11,j'tltil\11lJU'Utl~1'UlflW

1.00 - 1.49 lflJlfJii.:l a1;fJ1'lflWiifl111J1..1'U11,j'tltil\11lJJ'Umi1'ULflWttl1fhjM.." .. 
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3. nen, 'UfllnhttY'Utl 

I.l 

1.2 

1.3 

1.4 

1.5 

1.6 

2.1 

2.2 

2.3 

3.1 

3.2 

3.3 

.. 
.. d " .... A A 

lUtl1111Jfl111Jt1tl~fHHHflU ~~~~111J1Vl4Jfnitl~m'S 1J 

!II .: 
fl111J\lfl~tJ~'\Jtl~1'Utl'l1l . 

!II '"" ,
fl111JtYtl~flatJ~'\JtJ~n.Hl1111l'Hl:~m.J, .. 

~ ... .... 
fl111J4Jf~Lll'U 'Ufll'StltiUlVl'Utl111 

... OJ jld 

fl111J1111Jl:tY1JflU'S:~UrjI'SfJ'U 

.. 
!II _I .... 

fl111J\lfl~tl~'Utl~lumyt~11JL'Utl111 

!II .el'!II
fl111J\lfl91tl~'UtJ~mlllYi 4Jf 

fl111JtYtJ~flt\'tJ~'S:11'"h~11JmytfiUfhu'nfJlfJ 

.. 
fl111J1111Jl:tY1J'UtJ~n"11l1ItY'UtJfiul'ijtJ1111'Umyt .. , .. 

o QI.4 0 

fl111J1111Jl:tY1J'Utl~n" l'UlltY'Utl flUL'Utl111fllU'S'S fJlfJ . .. . 
do ... .4 

fl111J1111Jl:t11J'UtJ~n"lYl'U lLtY'U tlYl~I'S tl~ . 

x
 

. 

. 

.. 

. 

.. 

1
 

5 

4 

4 

4 

4 

5 

5 

3 

4 

4 

4 

4 

4.16 

234
 

5 

4 

4 

4 

4 

5 

5 

3 

4 

4 

4 

4 

4.16 

--

- -

- -

x
 

5.0 

4.0 

4.0 

4.0 

4.0 

5.0 

5.0 

3.0 

4.0 

4.0 

4.0 

4.0 

4.16 
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... 
1------:;1~lU;:..;'Il'::.;tl~- ......-__1 X 

2 3 

4	 A0 Q

1. IUtll1111C1:::f)lHll1'U'Ul1tl~ 

4.5l.l .. 
...	 tJ '" - 4.551.2	 fll11l'll'rll'il'U \lfU1tl'l'IJtl~l'Utll11................................
 4 

5 - 4.51.3	 fl111lll11l1::: ffll1'U1tJ U'lJ'U11C1::: iYhhI1n.H) 4 

2.	 fIl'Vl 

2.\ ~\IUll'Vl'IJtl~fll'Vl .. , - 4.04 4 

2.2	 fll11lll11l1:::ffll'IJtl~fll'Vl 1'U fll1 atlfll11ll11l1U 5 5 5.0 
Go' CLI	 0' I caI.cI 

2.3	 fll11lffll'Vl'Uli1:::l111~fIl'Vlfl1.JlffU~m1U1U., ...... ... 4 4 4.0 
... tJ ..1

2.4	 fll11lll11l1:::ffll'IJtl~ll1f1'Uflff1Ufll'Vl 'U1JfU1U'U 4 4 4.0 

2.5	 fll11lll11l1:::ffll'IJtl~~1'U~1'Uml~Vlfl 4 4.04 

3.1	 fll11lll11ll:::ffll'IJtl~tffU~m1UlU 4 4 4.0 

3.2	 fll11lirll'il'U'lJtl~lffU~m1UlU . 4 4.04 

tJ 1tJ3.3	 fll11l\lfl9ltl~'lJtl~fll'j 'll'fIl1l1 . 4 5 4.5 

4.	 I1C1l 

4.1 5 5.0 ... ... '" 4.2	 fll11lll11ll:::ffll'IJtl~t lf1lfll1'U llff'Utlfl'Ul'Utl111
 

rll'U11U1U
 4 5 4.5 ... ... '" 4.3	 fll11lll11l1:::ffll'IJtl~nfllfll1'Ullff'Utlml1tl~ .......
 5 5 5.0 

4.2] 4.57 -x 4.39 I 
I 

l11llU!CI'IJ 2 
... 
fltl 

i 
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... J 4 Uu'
1I11'~HUDfll11Ifl11::'t'Ifl1nJlYltl-3A1-3'Ua-3I1UUYlAD'aUflU1V1Qtl1::tI'~fl 

. 
fjlWUl'lllty"" 1.1'"1::ltlU 

II
 .."8 .. 
fluli 2
fltl't11 

I
1
 I
 

I
2
 1
 

I
3
 I
 

I
4
 I
 

I
5
 I
 

I
6
 I
 

I
7
 I
 
_._--

I
8
 I
 L--______ 

I
9
 I
 
-

I
10
 I
 

I
11
 1
 

I
12
 I
 

I
13
 I
 

14
 I
1
 
--~--

I
15
 1
 

m~fho.v. 

I
 

I
 

I
 

I
 

I
 

I
 
-.

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
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. v ...
"an RH RL P D 

1 7 4 0.39 0.21 

2 11 7 0.64 0.29 

3 6 3 0.32 0.21 

4 13 7 0.71 0.43 

5 5 2 0.25 0.21 

6 12 6 0.64 0.43 

7 9 6 0.54 0.21 

8 13 9 0.79 0.29 

9 12 8 0.71 0.29 

10 1I 8 0.68 0.21 

11 11 3 0.50 0.57 

12 12 8 0.71 0.29 

13 12 7 0.68 0.36 

14 8 3 0.39 0.36 

15 12 9 0.75 0.21 . 
4 .4 1 'JI ......
I'HH rll'H'IHlJJ ",,'11::~1tJ1ti'YIf) 

• I 

~ fllfl11JJUlfl.:sltJ P RJN 
... o .c:I. 0 tI Q,I" 

R iHl 'ill'U 1'Ufl'U'YI'VJ1'\Jtl'UlHlf)
" ... o adofJ}Q./Q,I. "" 

N fltl 'ill'U1'Ufl'U'YI'VJ1'\Jtl'U'U'YI..:j'11JJ~= 28 fl'U 

.e:t. " .c:I.c:I • I 

'11JJ1Ul'11~ fI'ill'iWl'\Jtlfftl'IJ'YIJJfll fI11JJtJlfl.:sltJ = 0.2 - 0.8 

D 

N/2 
... 

RH fltl ~1'U 1'UUfll~ tJ'U~thoU'mf'U (If)l'UmlJJln.:l" . 
... . " 

RL fltl ~1'U 1'UUfll~ tJ'UYil'iloU'tlU'U (If)I 'U f)~JJijtl'U" . 
N fitl ~1'U 1'UUfll~ tJ'U ''Uf)~JJln.:lIHl::f)~JJijtl'U. . . "" 

'11JJlm'11fl fl'ill'iWloU'tlfftl'IJYiii fil'thUl'il~lU'Uf) ,j.:lU~ 0.2 ~'Ui'LI. 
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~tl 
P q pq 

1 0.39 0.61 0.24 

2 0.64 0.36 0.23 

3 0.32 0.68 0.22 

4 0.71 0.29 0.21 

5 0.25 0.75 0.19 

6 0.64 0.36 0.23 

7 0.54 0.46 0.25 

8 0.79 0.2\ 0.\7 

9 0.71 0.29 0.21 

10 0.68 0.32 0.22 

\\ 0.50 0.50 0.25 

\2 0.7\ 0.29 0.21 

13 0.68 0.32 0.22 

\4 0.39 0.61 0.24 

15 0.75 0.25 0.\9 

N = \5 Lpq = 3.28 
,

S"t = 6.69 

r u 
= 0.55 

Lpq =3.28, Lx 245, Li = 2,331 

28 X 2.331 - (245 )~ 

(28 )2 

6.69 
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I1n 
r n N 

N -1 J 
.. 

4 ~ QI QI QI 

r n f1t1 f111lJl'll'tllJ'U'\ltl'JU'IJ'IJ'YI,H1'tI'IJ'YI'J~'IJ'IJ 

.a 0 9J 44Q1

N f1t1 ~1'U1'U'\ltl'\ltl'Jrn1t1'JlJtl1~
 

p fltl tY~ff1'U'\ltl'J~ih'~i'U,j'tI'I'T'd'J "1 tr'U flmi'1lff1'U'\ltl'JfI'Uiil\}OO'IJfI'U .. 
'ti'J'I1 lJ~ 

4 QI I 9Jd D "'=' i gJ d 4 4 

q f1t1 ff~ff1'U'\ltl'J~'YI'Y11~~ 'U'\ltl'l1'U'J "ll11t1 f1t1 1 - P . .. 
fltl f1::U'U'U fI11lJUUnh1'U'\ltl'JlflitI'Jjjtl'ti'J~'I1'IJ 

. 
U'YI'Ufll r n 15 

3.28 J 
15 - 1 6.69 0.55 

.. .. 
QlQI Ql441=1 4Q1 

~'J'U'UU'IJ'IJ'YI1lfftl'IJ~'IJ'IJ'U lJfl11lJl'll'tllJ'U 0.55 
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• 4Il J _I .4I:Ill GIl o4.c11to J' 
Nannftllfltllllfl11::'M'Ml1J"i::a'nfiill'W'U6.:J'lJ'nI'UI'Ufl6t1'Wllfl6"i'lflDlf6'U 

n'il~~'.v'l'U fll'i11 11.h ::~'YI~fI1'W'lJt)~'lJ'YIii1I'Utlt):u-nlt~t)1'Ii1mH)'U 1'1111~~~'i (In'lltiM, 

2528: 295) 

LX 
N x 100 N x 100 

A B 

tnt) E ! fit) 'lh::~'YI~ fl1'W'lJt)~LL'lJ'lJ'YI'In't)'lJ1'1flCltY:uq'YIi'i ::WiHiilI'Ufl'ltfl'Urt)lICl:: 

E 1 fit) 'lh ::~'YI~fl1'W'lJt)~U'lJ'lJ'YI'In't)'lJ1'1flCltY:uq'YIim;~tilI'Ufl'l tfl'Urt) lICl:: 

I 

L F 

x fit) 

fit) 

tl::U'U'U'i111'lJt)~U'lJ'lJ'YI'In't)'lJ1'1flCltY:uq'YIi'i::wh~li lI'U~~li lI'Uyh'~ 

tl::u'U'U 'i 1lJ'lJt)~U'lJ'lJ'YI'In't)'lJ1'1flCltY:uq'YIiml~Ii lI'U~~li lI'Ulll'~ 

A 
4 
tl t) 

d Q,I Q,I ~ I do 

tl:: u 'U 'Ut~ lJ'lJ t)~u 'lJ'lJ'YI" fft)'lJ 1'1fl Cl n':uq'YIli 'i:: 111Ht'i1I'U 

B 
4 • Jle:t.,"
 N tlt) 1l1'U1'UflI'l1l'U'YI~11:U'l
. . " ; 

':h~li1I'UU~1l1t)~1I1 fli'U ~t)'Ufll'i 1~1I Fj1~lI'U'~lllU'lJ'lJ'YI'In't)'lJ1"flCltY:uq'YI~'i::11 ~~,u 
JI ., • , JJ ~ .oQ d.Q ~ Q,I ~ ~QI 4 JJ 

n'nm fl "1'n'91'i"~flCll1 "i'U fll'i11l'l.h::n''YIli fl1'W'lJt)~'lJ'YII'i 1I'Utlt):U'W1t~t)'i'1 "~'U'Ufl11l1l1l~'lJ t) loll' 

n'mi11U fit)• 
n'il~~ Hi'Ufll'i 11 ltln:~'YIifll 'W'lJt)~'lJ'YIli lI'Utlt):U rbt~lt)1'1f111n't)'U 1"1IH~91 'i (In'l1W6, 

2528: 284) 

M. 

P - M. P
 

M, flCl'lJt)~tl::U 'U 'UlUii fHl1flfll'i n't)'lJnt)'U fll'i ii 1I'U (Pre - tese)
 

JlI.::i lI1j1dl

Oltll'YI111t)t)fllJ1 1'1 lJtll1Jl fl 

~lCl'lJt)~tl::U 'U'Ut;}iiV1l1flfll'i n't)'lJ11 ci~fll'i Ii1I'U (Post - test) 

, 
1L'YI'Um M I 4.45 

M 2 10.95 

P 15 
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1.11::: if'YIin11't ., 10.95 - 4.45 + 10.95 - 4.45
 

15 - 4.45 15
 

0.616 + 0.433 

1.05 

d"lJJ tI d <Q ~I 4, A 1 JJ ew::s<Q lJIJI ~ 
t11'YI ICfl = 1.05 ~,nr'U1J'YI1'nJ'UtH)lJl't11~tl'I'lf1rJ1nJ'U l'Itl~ fIl'Il'1ftllJ ~11:::Cfl1rJ11i'YIf1 lCfllf1WcrllJl~'I!l'U 

90/90 
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4 .4:'r '" Clll.t=lClll

11tH m11'1tnUt'l'tt::~11t11Jinfl 

,rf)fjf)~l'I::AlJtl;tytylfl; 1H'f)~~~1fl'1f)n:Ufl'lff~~'jjWeli~ ffl'\111'1fl IYlfl1'\.J1,,'6 ~'t'It1'n1m~ i'\.JiI~ 2 

H)lJtlf)~ tl1::ililm~fjm:11 l/2550 

'Jd ... fn1fll'jn~t'ltl~ 20 fl::U'\.J'\.J 
, 

Ni:lAH 

(Y-X)=D 

, 
(NOAH) 

D t1fltlln~ 2 
Ufltlfl'Ylfl'\.Jn , 

ntl'\.J <Xl 
.... 

(Y)'ttt'l~ 

I 5 13 8 64 

2 5 10 5 25 

3 2 12 10 100 

4 5 11 6 36 

5 4 9 5 25 

6 6 12 6 36 

7 3 9 6 36 

8 7 11 4 16 

9 4 10 6 36 

10 2 12 10 100 

11 5 12 7 49 

12 5 12 7 49 

13 3 10 7 49 

14 8 12 4 16 

15 4 II 7 49 

16 4 12 8 64 

17 5 II 6 36 

18 4 10 6 36 

19 3 9 6 36 

20 5 II 6 36 

~1:U 89 219 130 894 
.ci

m"u 4.65 10.95 
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Al'1"W~ 8 UffA-3fll'rtlAffatJumhfl'tyl~umflufll'm~flu~-3'IJa-3li (T-test) l~a-3 fll'H~a1l111,"::~1U1iiifl 

Nl:Im'fh'U1tl.1m'jYl~i:l'atJ-Ur.n:hflfY l~fJalftfJm'jU1)nu1)-3'IJa-3li (t - test) 

L D = 130 , L D 2 = 894 , N 20 flU 

J N L D 2 - (L D ) 2 

N - I 

dia D fla fl1111U~fl~H'lJa-3fl::llUUll~11::~ 

N fla ~lU1Ufi.. (flU) 

, 
UYlUfll t = 130 

J(20 x 894) - ( 130) 2 

20 - I 

130 

7.18 

18.11 
dd Go' 4;" dl d41~ 

1l1fl~111-3 t CJI-3l1 df = 19 1::~tJfl11111'l1allU 0.05 lIfll 2.093 CJI-3tla1111JU~A 

l1t1n l1~fil t ~tilU1W'~ = 18.11 tJ-3fl11~~,"t1fl lltl111Umfl11'Y1AffatJ 2 flf-311~fl~HnU 

UU fla fln iiUU;{1UtJ'YI1~UUflallYl1l~a{'li1uffau l~a-3 fl11l~a1l11111::;{1111iiifl 
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.	 . 
1.	 ~tJ 1"1~t!;tJtjtJ'tltJ'Im::1J1'Uf1l11;mJnfl 

fl. GTAW 'tl.MIG fl. SAW 'I.SMAW 

2.	 l1tlflf1l'i ~tht1ty'tltJ'If1l11~mJYif)fltJtJ::h 
fl. 1~ CO, UflfHllJ~tJl1tltJlJCl::'l1U 'tl. Consumable Electrode- . . " 
fl. 1~"1I'lli'lff1~'U1il'U Electrode	 'I. ~llil'U ~tJ'Il~lJtl11'l1;tJlJ1'tiTU'U 

dd	 d 

fl. tJ~lllt!UlJ 'tl. Ullfl'U1CJ1UlJ fl. 't1tJ'IUI'l'l 'I. I'llJfl 

4. 1fl ~tJ'II~i111nfl~ 1~fl11lJ~\1 'If) d1'1Ami1tJ'I MUrl1fl~tJ'I1~tJ lJ~ Hm::uff1~'I1l1"1" 

"	 " 
fl. m::llff1l1'1fltlmj'1	 'tl. m::Uff~H.,j1~H 

fl. m::lIlffftl1J	 'I. m::uff111Cl1'U 

. " 
5.	 ~umQHitl11JfJlJl1itJA'Inm 1..rUOff111 tll1tl'l'il1fltJl{fl~1JiiUfl11tJ::h 

fl. Pre Flow Gas	 'tl. Post Flow Gas 

fl. Gas ~[ixer	 'I. Stop Down 
. .	 " 

6.	 1111;tJllm~'tl'U11'l'UtJCJl1;m~fl10'U 1U\1::10"tJ::1 l.u'U 

<d .1 1 . d
'tl. Uflffllflfl'1lJ lJl'Y'W'I'YitJ 

'I. ~tJl1tltJlJtl::mu 1~ 

fl. Psi. 'tl. C. F. H. fl. AC. HF 'I. C.F.M. 

8.	 f1l1 mflJDOfl;l'il'U Cl'l1'UUOfftJl{fltJ'U1'U f1l11';tJlJnfl1~tJtJ:: 11 

~ .,j	 .,j
fl. tll'lfllHll'l'tltJ1JU'U11'11tJlJ 'tl. tll'lfl11lJ~'Ull'U11'11tJll
 

fl. 1..rJl1Cll1::l1CltJlJtl::Cl1U1liCl~1~ 'I. Cll'lf1l1101'ln'fi'U
..	 . 
9.	 f1l11~ DfH)~11111 Cl'tltJ'IUOffUflfl "lJ fl11fi\111W 1\11fltJ::h 1il'U#'Iri1t1W~ff"

•	 u • 

.Q .Q .ci.s" 
'I. 'I1'UI'l'tltJ'I'I1'U'I1'U't11'11tJlJ 
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r:t .1 .co1 ' fl. Unfl'tJfltHllJlJ1 mn'U1tJ '\I. Uflfl'lJflfl'1lJ lJ1'WV.:.t'tU) 

fl. tJ,mJCl1~'ti'.:.tfl'1~'U tYlJHfl'';'U.:.t1'U .:.t. 1~ Cl1~'ti'.:.tfl'1~'UH~'lrl1A 

1L	 l'Wl'U1'Uu'U11~UlJiifl'1111~lJ1'il1flU:::1':i 

fl. m:::Ufl'1c»ulJ,h1n'U1tJ '\I. m:::Ufl'1~UlJr.!.:.t1n'U1tJ 

"	 ", r:tfl. ':i:::V:::Ul':ifltY'U tJ .:.t. '\I1~Uflfl'tJflfl'1lJ
 

I d 91 ... I QI ~ .d ,,,,. I it'\~ll<il

12.	 ':iUVAU.:.t1'UflflU.:.tf1l':ilJCl1VCl1~'tHfl'lA'UV'UUUfllJ1lJ1flfl11~ ~Umumlf'" 

, ~ " " ~ ;I. fiU'\IU1J 
fl. ~UnCllClfl '\I. ~U'lr'Um':i11J fl. AU'lr'Um~.:.t 

", ",	 ~ I IQI.4": 1"
13.	 fll':i111fl111J':iU'U'lr'U.:.t1'UflU'Utll':i1'lrUll '\I'UU~fl1JU::: ':i1JH 

,	 " ....,~ 

fl. f1l':ilNfl1J'\IU.:.t':iUtI~U	 .:.t. '\I'U~U'Uf11':i1'1fUlJ 

14.	 Cl1~'ti'.:.tfl'lA'Uri111i'1J1~UlJiifl ~"'1JtJCl1Vll11CllJ1~'U1JlJ 30 U.:.tff1 1~uti'1ll hI hI 

.co "1 .co ~.. d' ;I. EWP 
fl. flUl':i till 2% '\I. l'l1'U':i fl1'UVlJ fl. 'tHfl'l~'Um 11m 

~ . ~ ......1 .. ~ 1 l' ~... \\III\\Jt).:.tfl11lJ1~u';.:.t
15.	 Cl1A'tHfl'lfl'Ufl'111':i1Jf1l':i1'lrUlJflfllJCl1VUlClfl mA HMUfl'il1fl1111'lrfJ)I 

.. ~	 1
UlClfl m~ 

;I. 2.5 1';1
fl. 1 1';1 '\I. 1.5 1';1 fl. 21';1 
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I. fl 2. fl 3. .:j 

4. fl 5. 'lJ 6. fl 

7. 'lJ 8. fl 9. fl 

10. fl II. .:j 12. fl 

13. fl 14. fl 15. 'lJ 
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. ... ... ... 
1. 1't1D'IID~'IJtl1'IJ1 

2. D'flll't11t1i'IJ1 

3. "j~~U11t1i'IJ1 

... 
5. 11D111t1'U 

, ... 
6. 11'U1t1flVl 

, ... 
7. 12~~~'t11J1t1'ilt11'IJ1 

8. fhaiUltl'ilt11'IJ1 

.... ... 
11-412-305 1fY1fl'InJfll'J'1'1l'tl1J WELDING ENGINEERING 

1'1l'1~Ym:l'rl1::ff1'1.11h.l'H nfl'Q;~'J'tJiqjqj1~i .... ... 
fI1 fU'J' fl'U 'VI 1 

80 i111J~ 1ifl'UA~tl~ 16 fftJ~l..f 'VIqllQ 2 i111J~ tJiju"; 3 i111J~~tlfftJ~1..f 
","" "1" " ..4 "" "'.1

11~:: 'Uflfl'fl1l111tl~ 'Il'n~l fYfl1l1fl'Ufl1"l1fl~'U1'f)~ 'Uijfln~lfflJ~l'H~:: 

i11m 

3 'H'I.hfln~ 

....... ... 
2. fl'I'J'1J11ifll'J'1'1l'tl1J 

tI 4.c1Q.Q. A 
3. tl~fltJ':i ::flmJ'VI1Jij'VI1i'Yi~AtlflTH'Il'tl1J 

... 
6. 1J1A'J'!1'U'I.Itl~~1~1'1l'ij1J 

7. ffqjflflllWII~::fll'J'tJ'J'::1J1W'J' 1flH1'U1;ij1J 

ftfl1l111~::tJU,jifll'J'1~fl1n1J1~'H::1'V1fJ1fll':i1;'t)lJ fl'I'J'1Jnm'J'l;'t)1J 't)~fltJ'J'::m)1J~iifl~~ij 

fll 'J' 1;ij1J ij'VI i 'Vi ~'I.I ij ~ fl111J!ij'U~ ijfl ~~ ij~ 1'Ul;ij1J fll 'J' A'J' 111fftJ1J11~:: fll'J'1 !fl'J'l::..f'li'U1JOO~1'U-rn..tri1ij1J 

1J1m~ij1J ffqjflflllW11~::fmtJ'J'::1J1Wnfl1~1'U1~ij1J 

3 



JIoLU::UlItU "It'BR.f!, ttn.:::tI.J(,lIl HUUG~ 
'" 

G~ "~Il~IlG~l~~ tI.~l f1 Lt¥,lltW"l,U~t!tl.lt'tI.~ t'ltR.t'l~U 

HrBtI..vN~L t}fl.fl.lIIlB~l ~Il t W tI.,(tf!,l\[!tl.L U~'u'uUItI.~lI,U 
.. . 

::UlIIlUt}l!!~B IlU~It}UIlII tI.~1 UWIlG~I~::"UlIlB~1fl.£"l~ 

Ot:>61 'ij'ij tUtl.L tI.!Jt'G~ijIH,f'u1ltW"l,U~t!tl.LUtIIt'£ij~~llllt\ 
. .. 

NUUltUIl,Utl.lA.lA.::"UlIlBAol tLU!ltlltW tl.1l.1 DIl. !ltUtl~::"Ul 1i7~'" t'D1:Ii' Ir' P';Io -,; ~ IS 1 • • 

IlB~1tLU (h\V.lD) 5u!PPh\:).IV uals5un.l seD l~l~~rSh\V 

HlA.~lI seD uauI uals5un.l Ull!.Qrt'~l~tl.ijl DIl.l~l~ 

nu ItBt~:::""ulnQA.ltLU 
I=;IJ'-' II f 

(nI.L) Ul!rU~~If.lUr-QA. 

tLUUU"":::UIIBumruw ", n 

t} tI.,(tf!, l\[!tI.LULU" ~MlI t'lrB 
.. 

tl.UAoIIlUtl.lA.tl.I1.It'ULUt'JIo UlA.!ltUt~::"UlIlGAo1tLUfl.Ut'BR.tUU1 
1Qtt'i~ ~F' Ip I'D • f' ~1=";10 tt'i If' I'D tfi F' 

lA.L,H~tl.l~tl.1 IlAot:tG ~tl.J(,1)1 ::tf1t1.I1.Il\LBt'JIo 11 BAol~tUt'Gn.
F' I tfi ~ " ',0 Ip f' If' 

lA.tl1::t f1t'f1I1tLU::UlI 11 G~1tLU tI.~~~ ~t-t L,UII::Wfl.fl.:: t (DIl.) 

U~IlG~1tLUfl.1J~~~,!IlWf1t!::UlIBOt'G~ijl (DIl.) U~IlG~1tLU 

t'BR.tLUU U"::ullUlll "IllWfl.U tUull"Gtl.1Il tl.UB IlAofl. tt'ULU ttIl ,.. P' Ji:l' P' 1:71 I'D I'D 0
. .. .. 

tI.llA.1A. (DIl.) UIA.!ltUt~::"UlIlBAo1tLUt'Gti tl.G'ul)tJ(,tG~ltM 
, po ~1=":iI' tfi '" P' '1' ~ 

11 Gij tl.U ~11A.fl. tI.l!! L,ufA.l\LtI.'u~ :::Ull l R.U~U.ttfl.£ij~'u!-'u 

U1.lA.fI. "[ . 
UW ttfl.t'U,Ul .. Molll 

t-QtnUUl~u.n
... .... . • 

9~ 
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• 

d 

!ffu.:Jm 'HllU fll'W 
, 

fl'1'nllifll"n~tlll TIG3. 
Qd Qd4 ?t 4 1 l'SIfl on 1J11i fll'B'lftllJ TIG llJ 'U fl'J 11J11ifll'B'lftllJ em:: ~HI 'If 

.. . .. 
Clo iI" 4oClt..d d' I 

'If'U.:Jl'U lHltllJ"::CllU~I1UfI11lJ1tl'U'Yl!fl~'\J'U~lfltl11 fl 1 ::l11H 
~, I I 

"l~li'.:Jffl91'U tl'IJoi'U .:Jl'Ul~tllJ 1"UlHllC)fl~tlu'lJflfHJlJ'lJi l1Wl~tllJ 
• oS 1 " SI SI ° 

U"::'IJtll1"tllJ"::CllUl'rm lJ l1m 1Ulfllfl'fllU'Utlfll'\J1 lJl'Yll 

'lJ6niul'IJil1w~.:Jm;11 tl11lJrtl'U~1~1I1flfll1tl1{fll!.:J'lJ1::1JlW . .. . 
1942°C)f (3500°rl) ''Ufll11~tllJi1 "l"li'.:Jffl91'UlI::lill1U'lYitll{fl .. . 
1..rln~fI11lJrtl'Ull'hu'U 1~U\l::1ujjfll11~lJ~.:J1'Uu'U11~tllJ fll1 

4 ~It 4 d oS 1 1S14Qd

l'lfUlJ TIG llJ'Ufl'J1lJ1Yifll1 l'll'UlJ'Ylff11Jl1(H'lfUlJ "l1:: "!flU'IJ'Ylfl. 
.. .9::1 d SI 1I 

'If'U~ C)f.:J'S1lJ'Yl.:J "l1::FolfflJ 1'lf'U Il1"flflCllFolfflJ, "l1::'Yl'UfI11lJ 

5. 

/ 

4. 
A A 4 

1) 1UUl'lfUlJU"::U'U11'll'tllJlJfJWfll'Wl!.:J 

2) '\JW::lilfll1 I~UlJ~::'lJ1lfl'\llflff::ln~ 'lJ1::fllu1rl U"::fl1'U 

A .4 
3) U'U11'lfUlJU~::1tlUl'lftllJ ff::tll~ 

• Add' , 
4) '\JW::'Yllfll1 l'lftllJffllJl1 tllJtl.:J1l1'U1::U::tll1 flU"::'IJtll1 "tllJ 

"::"lu1~i~I~'U 

.
IV -.4" T

l1Dnm1'Utl..Jllnl'11'VallIt1l1::U'IJ'IJ TIG 

l1flflfllnh1'lJfln'lUtl'IJfll11~tllJ1"l1::~lu1rlfhflU fI11lJ . ..JJ d01JJ1 Q,I Clo tI ,
1tl'U'Yl'Yll l1 "l1::l1"tllJ"::"lU'U'U lfl"f1l1tllHI 1::l111.:1 

ijlfifl1'Yl1~ (Tungsten Electrode) tl'IJ~'U,n'U '\JW::l~U1tl'U'lJil1W 
d Q rI dc1 .4 Clo ~ A
'Yllfl~fll1tl11fl\l::lJfllC)fl~tlU (Inert Gas) Uflfl"lJml1W'U'U l'Y'ltl. 
ilu.:Jtl'U tlUflcil\l'U1 'U 19111\l'U u"::fI11lJ4w1'Utllfllfl'I'li'llJ l'S1lJ 

"'..
tl'IJ l"l1::~fhfl.:Jl1"tllJ"::CllU ~.:Jiiufl11 ''In''Utlflcil''-i''U 

(Oxidation)" 
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6.
 

Ill't't 
..
 

lffU'Im'W1U 

.s... _I"~"" .slfl'Hl..:!1I01l1l:::tluft"1Nna'llftUnl"11'1ftlll TIG. . ., ," 
1I::nll1'U~~11JClfl'l:lW::nl'I 'If'l1'U UCI:: 

.. ., ".. ".1 " nlHltI flI1'lJU'\ItHm'l:l'Yl~~CI~t)f'llJ'I:: fltlUfl1U 

" 
~Y1'U'11~"l ~'1U
 

1) 01..tJftflQlI (Shielding Gas)
 

liI'U nlt)f~' ~ffll1futJflfl"l1JU'U 11~tl1J 
I ..,j , " " 1 " UCI::UtlH Cltl1JCI::CllUlYW 1J l1t11nlfY ~W'ItlUl'\11 

1,hilufimUl''U'\IW::l~tl1J 

~ tl11fltl'U Argon 

~ gl~U1J Helium 

nlt)fg'U~~~ r-ICI'1J 

~ hl~'I11l'U Hydrogen 

~ ''Ulf1'Il'il'U Nitrogen 

4 .a 
2) lfl"1tl..JI'lItl).J (Power Source) 

.4.4 ~ II 

!f)'ItI'Il'b'tl1J TIG 1JtI~l1C1lUUUU 1'b''U 

il) Transformer - rectifiers lrl'Ulfl~tI'I 

l~tl1J~lVhl m::UCI'f1'I 'I 
. . 

\I) Transformer lrl'Ulfl~tI'Il;1t11J~lU 

m ::UCI' hirh CI' ~U .. .," .. 
f1) Power - Driven generators 1J'Yl'l'lf'Ufl 

.,jU~1VlJD!f1t1'I1ylYh 'iI::~lU 

" 
!Q l'n::hlm::uCl'f1Hlyhl!'U U~ti'llrl'U 

. " .4 ~Q; 'll'I"QI
lfl'ItI'IV'I·Hl'\lU 'iI::'iI1V l~m 

, j'lm::I1C1'f1'I '111C1::: hlm::IIC1'CI'~u .. 
~ 'r;I •

3) "1:::umnl1l1tlltl'U (Cooling System) 

~ .4 " d,
tUill'H'b't11J TIG ~1vm:::UCI''YlQ''1fl11 150 . .

_et't .4 .a 1.4 0 ,,, .. 

IItl1Ju 11 'HH'IHl 1J IIUUfI tilUti'! 11:: 'Yll 111fl ~ fI111J 

" .r'Ql4 Ql4'ItlU CI'::: CI' IJ'\IU U1111'b'tl1JUCI:: Cl'lV1111'lftl1J 
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7. 

\) 

\ 

.. 
In'tHU1'HJ1tJ 

and Equipment) .
 
, .... U .4 

i;T1\'!u'j~na'U,.a~'t111"all 

1) f11'Vlfl{'!f (Torch Body) 11l'UthUiiul , 

"fl.n111~fl1J tll tJ' 'U"; 1"'1tJ'Vlfl~U~~Nn'1J 

2) ~hmfl'U (Cap) 11lmh'UtJmtJtr~,.tJ·J 

1111~tl1J iill'll'l~iltl~tl\,!' u,l1'Ol9f' lHWtlfl 

3) 1~U'H1'Utm ("0" Ring) 11l\'!1~U'Hl11 

tJ1~fl(l1J~tJ'j::fltl'Utl v~ 1f1lHfl~tJ1"tJ~ff1'H f 'U 
" 

iltl~tl'U fll'j f1,. tJ~Ol9f 

4) Collets 'Hifl Electrode Collets 11l\'!~.1 

,)mn~l~tJ1J ~~ fi1'H\'! ~"'U1~~11Jltf\'!~h\'! 

fj\'!6flm~,.tl~l'I1~'ti ~n'l~\'! 1~tJ~1' tJ";1~1tJ 
,d ~ "'. v '_.1_'" d-j

'Vltl~U~~Nff1J'VlllJ'U~ 1'U1fl111J'jfl'U U(l::; 11'Yf111fl 

4<Q,Q,lOQlA tI 
5) Collets HoldertJ~f1~fl'Umfl11'lftl1J~JrI 

dO" 0 

lfl(ltJ1 Collets Holder'Vl1~1tJ'Vltl~1l"~Nn'1J'Vl1 . 
"dd QI , v", '" '" I QI rl'H\'! 1'Vl'U'U1I'U 'H 1I'Ul'I1"mfflfl'U "U\'!\'!U(l::tJ~l/~ 

lY1fl 'l1'Ol9ftJflfliJ1J''H llflflfl1J1tJ flfliJ llUfl'H (lfl) I 

(l::;(lltJ 

6) Nozzle ~'~\'!fll'jl~flllTIG iiflV'HCllfl 
" " 

"" '" '<Q, 4 <Q, 1(l'H::;Ufl1v'Il1..I~ ~Ufl 'If\'!~fl'j::;l1Jfl~ (l9f'j11Jfl) 

(Fused Quartz) U(l::;'lfU~ Dual- Shield Nozzle . 

"" . v 'v~,d""Nozzle ']j''U~'Yl1~1tJ Ceramic IlJ'UlI'UU'Vl'UtJll '11 

tl'UIW::;'j1f11Ufl Ufiri1'HfU Nozzle 1(l'H::;~'j::;1J If I 
" 

", " o,q " 'v .f1111J'j fl\'!~1tJ'U111:: lltl1 ~fll'j 'If~1'U 'U1\'! fl11ll'l1l1 

19f'j1iJfl 

7) (l1~I~flll'ti~ffIVl'U(l1"I~flll~H''U 
.a .a.a.4I 

fll'j I'lftlllll::;UfI flfl1~ 111 fl(l1"!'lftllltlWl l\,!tl~1I1 fI 

QI .do ".do QI rI I~ 
(l1~'Vl~ n'lfl'U9f~'Vl1'H'U 1'Vl ff1'H 'j Ufll'j fl1 'j fll'Vl1'U 11'li'~11l'U(l1~ff1'H f 1J1~ llll 'U 11~flll 

OOOO'1q 
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8.
 

• 

S.\lALL 
TCNGSn:, 
ELECTRODE 

('\THODE 

1 

,-t"l,HI ,., !T.(~~\' 

: "1"\ I 1(,", 

/ ....-.... 
/ ,

) ···\--···T
 
....__/ 

. }; 

'l::uun'l::UtT'YJm,nlln1'l1;t>u 

fl'.i::uffi~~1fl'\.Hll'H~mJUuu1iTIG 

IV" d ... 1 4
'U'U lJ 3 lJ'j::U1Ylfltl .. 
1) n'l::UtTA'l'l,.1A'l'l DC. EN 

" .cv 4Q144 
fl'.i::Uff~H'lJ1 'HlJ1VO'l 'H11'lftllJ'H'jtl 

. " 
ijl~fll m~llrl'U fl'.i::Uffl;ftllJ,j'1ilU um; fl'.i::llffhl 

. " " 
l;ftllJ,j'1U1 mrl'U9i 111'H 1l'l'IJtI'l;'UHU 

.. 
2) n'j::UtTm'ln~U"1 DC. EP 

cvcv " Icv4. 
fl'.i::Uff~HflilU'lJ1'HlJlllfl11lJ11 'H11'lftllJ 

'H i tlijl~fll Y1'j~ 1~fl'.i::Uff' ~1~ijlJlrl'U~1U1mlil:: 
. " 

fl'.i::Uff' ~1;fijlJilUlrl'U9illl'H1l'l;U 'l1'U 'ti'lffl~U 

ijl~fllm~ ~1~nUfl'.i::Uffi~l~tllJuuulf1J::ij 

'IJ'Ul~ l~fl':h'ti'lffl~'Uijl~fll m~~HnUfl'.i::Uff'l~ 

l~ijlJUUU ~'U 1'UtJ1lJ1W~fl'.i::uff~l'rhn'U 

.., ... 
3) n'l::lItTtTt1UUt1::'l::UUf11UlfI\l'l AC. HF 

fl'.i ::lIffi~ffciulrl'U~ 'l~llriU1'Ufll'j l~tllJ 
. " 

lil'H::filjtltlfli'l1~U1I1W~1'IJtI'l;'U'l1'U~l 

W1Jl'jW11g~fl'.i'IJtI'lfl'.i:: IIff'~ffciu ll::-nu'h1u 

tl1 'I''I11timl'jfl'IJw::~'ti'lffl~'U ijl~fll m~llrl'U 
" " 

,j'1U1fl tltIfli'l1~U1I1W ~1'IJtI'l;'U'llUU1I1W 

" tIl{fl1J::Ofl'IJ~~tltlfl itJ 111flU1I1W'I!'U l~lItJ'j::1J 
~ . 

i~yhilU~'l1'l1Jl f1~U'llU itJ~1111~tllJ 1Ufl1'I 

" i'l11tiil~tl1Jl'ti'lffl~'U ijl~fll m~lrl'U,j'1ilU 
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DC.EN 

- 'li'IJ~~tltlfl iCJt')lJtI~1~U-31U'lJW::tllffl 

DC.EP 

Q,I "CiA ~ " 
- 'IJ'il~tltlfl i CJtll'IJtI~1'1ftl-31t1'IJW::tl1'I fl 

AC.HF 

- 'IJ'iJ~f.H)fl., '" Q': tI.dCJt~'IJtI~1'1ftl-31U'lJtu::tl1'jflfJfl"lflH 

, CJtlflCl 

fll'I'll'i ::fltl'IJ11-3rrl;ltl~l~fl1m~loU'101I 

.,,,j v '.1 ., .. d 1 1' 
'I111'lftllJ 'iJ::;ltl-311~-31JmmHrrl;lumClfl m~ " 

i''IJ rrtllnOlJm::llrri~~,Yl~tlU!nmitltl 

v v "j v i.J ~ 
m~tl-3fll'Il'lfijU1l1vm::llrr n~n-3'IJ1~'I -3 DC.Y::" 

fl1'I I~V'}t!Vfflt1'llCl1Vl1-3rrl~tI~l~fl1'Yl'I~~1t1~ 

'il::ij1fflhriivl'llmVUtI (Taper) lrltl~U 30 tl-3f' 1 

4 .cs .cI _I • 
'I1'IijUfll1Ul'IV111111J'I::U1W 2 Y2l'Y11'IJtl-3'IJtl1~ 

llyj-3l1-3rrl~tI 

"'-3 rrl~tI ~l~ fl1 Y1Hllrltl'll'I :: flij'IJ loU'101 I 

1111~ij 11 II~1~ 11rltl~tl-3ijfflt1'llCll V1~~~tI tltl fl 
, Q,I ~ 4 jI 4 

'iJ1fl'lnJUrrlt11Hfl'IJntl'Yll~Y11t11~tlV (Nozzle) 

'll'I::1JlOlll'hO'IJ I Y7l'thIJD~fl1111 1~llyj·n1-3rr~~'\ 

~fllltu::~-3mhlIl1U1::ri1Hi''IJ1~mJ'tI~111'l11l·ni . 

'I1'IJ ~tl!f1V llCl::~tlUUfllVUtlmhu~tlUUfllV111. . 
.4 Q,I , Q,I QI

" 1~4. _I ., Q c:C 1
'I1'Itl m~tl~lt1t1 'I1VU1Jn1Vn-3rr!~tltllClfl 'Yl'h' 

qV ,~
 

L'I1 V110tl flU1 ~lUrrflll'l f11i W'Yl! l11J1::rru
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, 1 i,.,,'.-! .. ' ,-' 

" ;"'1:.;".'1 ,"

i ;,. -, '''' ~ .....! 

\,-:1·, 

, 
...:11 • 

fll1l'UJfI'Utll'Hl 
, .. 

1m::uul;Joll TIG Ul.ll1'11li,j1l1' 

ii'~tYl~'Uijl~f11 'Y\'j~ ffllFltYnuCl1~I~OllU Cl:: 

~ .s .5 ~Io' c:, 0' 

'lI'U~l'UI'lIOll'UW:1 '!lOll ~~u~ tll'l f1'i1'U m::'tH01'l 

~ Q 4 i '1 91 ...f1tY'Uq'~ tY11't1~f1I'.'tt) 11 'HUCllUlHtYI9I'Ul1ho:: 
iI , • I 

lilo1.l1tYfJul.l '1 ~~u'Ul'noilo~ti'U i,j1l1''Yi~tYl~'U 

tYf1U'lf1 ~~irnfll'll~ll~'UfllHI1{mHh~~lU'lfio 

'iI'l~1111~Oll 1~u1l1''Uou UO~!;fCl (Nozzle) ffllFltY 
.. 

nU;'U~ll.l 

, _I 4 
fll1UU'lIJ1::I.fln."tl~tt1~I'VaSJ TIG 

Cl1~I;Oll TIG IIU~O{)ilI~l.lU'l::I.fl'V1~lll 
.. 

t'hl.lNtYlli~~~u 

I) ii'~tYl~l.l1Jiq''V1f(Pure Tungsten) 1cNtiu 

m::utY':rl AC ril'Hi'ufll'll~mJtl::ClijluUllILCl:: 
'II 

Ull f1U I~Ull~lUill'l U~ ~UCllU"l~f1Clll f1l'i tll{f1~ 
". I ., 

i~'iIlf1Cl1~'!Iii~uiilJ1nhltYllDli~tYL~'Uuiq''V1~ 

U~tYllllHl'cNnum::utY""l~'l~ 1~u~ 

fl1l11 tYllll'l 11 U1il 'l::UtY~ 1f1 'h"1~ii' ~ tYl~ 'U ~ tYll 
.. 

mh~' 'l f\~llJ nl~'lIii~iHn OrlltYCl::CllU~1" U 

... 1.4 iJ 11}~ 0' '4
NtYllf1U cm::l'lfOll UCl:fll'l11U~l.ltll1f1'i1:: ~ll~ 

IvilCl1~'lIiifl~tYlJl~m~'Vn::lnOHnum::mr hl 
· . .. 

L~Oll~lU~~~l~'U'U 0 ,nn~riHi () 'hjfimJtYm.h f1 

'Uw:191 ... "'1"""'''fl~tYl'UU1~~1'U Clil1:lW::ll 



6.1 

d 

lt1'lI.:lm 'HJl fJ 

2) 'no;nnu6hnl,ul'1f1'U (Thoriated Tungll"''''13. 
~ QJ oJ d clt " 
l1JlHn~mffl"'U'YlFHnJ'Yltl1'W (thoria) ~'Ull~ ,. ' 

.. . 
% ~~fh hl'fll~fl"'H)'Ull"fl~1~;j'U fll'Hl )l,~" 

tl11fl~1l~~ff11.l11tllfl'U~1'UlivHhff.:lldtH,~\1.. 
'Yltli1'J~.:I''1J'lh~1.I1W 1% - 2% 1I~lfi1.ltilf1 ) III 

lfl'U~1'UlivHh~'U~.:I 50% fll11~m~llff"~I\I"1 
.. 

ti'lJ~1~'Yltl11tl'Yll~'Yl'U 'U ~~fh 1,rfll1tl11fl'hi 
. '" .. 

ff)jllff1Jtl ,r.:l,r'U~1"'If'U"ij,;'tl.:lHti'lJ'vl911J II II" 

l~tl1.l~1~ti'lJ ivl"1.:1,;'tl.:lll~.:I'1JmfJ1l1'11fJ1111l1' II 

'" 
i.:lll~1fl1:l11'1Jil.:ler'Uij,n~ ff1'U~1,,'ti.:lnltW.. 

... .,f ,;" '.1 d ,,'\ ~Il II 
'lJHt'Yl Ii 11.1 tlll".:I lJ ~ 1fJ~1~ 11 fJ11111 ~ 1.1 ll~ 1l'Hlli 

'1J~lfJ"tl.:l~1"1I~11~tl1.l~~~1fJf1"'lJlfl'U'1J ~ 1111 "' II 

ril111'lJ~1,,'ti.:lffl"'U'Yltliltl'Yll~'Yl 'If'U" 2% ,i \~'", 

lfl'Uffll".:I ff1'U'If'U" 1% ~dnfi"lfl'Uffll1ilflJ 

3) 111A EWTH - 31fl'U~1~14tl1.l'ti.:lffl91lJI'H' 111'\1' 

'If'U"11~.:I ~ M111.1ltll.,j'tl~"tl.:l~1,,'ti.:lffl9111 

'lJi~'Yliti'lJ~1~'ti.:lffI9'1'Ul'Yltlim'Yll~'Ylltl1i-M HI'''' 
1~fJ'Ul~1~'ti.:lffl91'Ul'Yltliltl'YllA'Yl'1J1~1.I1W \11' I1 • 

~'U~11U'1~"n1.l1.,j'1 Hti'lJ~1~'ti.:lffl"'U'lJ1 '1" ~ 

9l~ tl"m11.lfJl1"tl.:l~1~ 1l~~~1~ Hff1.lii'1I:: '111 

fJW ff)Ju9i~~ MtlffllJ1101fl1:l11'1Jm.:I"fJ ,nl,' III 
,;" 1" ..9 ~ ~ 

~1~I'1ftl1J l1lJ'U 'Il'.:Il1.J'UtlWfflJ'lJ91"tl.:l~1~1. 
Go'	 GI.c::..:f Q,I.c::. 

mffl91UmlI'YlIi 1.J1flfl'lJfJWfflJ'lJ91"tl.:lfll1 

~" d' dod	 0'
11lJ91UO 11 fl'Yl" 1l~~fl11lJffllJ11tl'Ulm ::;111' 111 

1 

'" ... d..9 0ll1ll11
~1"'Yl~fflfl'Ul'Yltl1m'Yll"'Yl'Il'.:IffllJ11tl'Ull'l I ~II 

... d d d " IIL.I' 'I \
tl~~1J!UfJlJll~::;lllJfl'Ul'll'fJlJ~1fJ 1'nm~lUHl i" I I..
 
d '"	 11) 11) "dd \'1"';""~	 lIm:fJ.:l 'lf1'lftllJ"1fJm~lIff Ivl"1.:1 l""mh III 

otl' 01" '.1 Id11" lJlIU~'Ul 1111".:IlJmfJ~1~11fJ11111~1.I il h" 

fj'.:IffllJl1(l1~ti'lJ'lb.:l"tl.:lm~llff'vl14tllJ'Y"'" I' 
~	 d '"c:lt do'"

l tl~ffllJ'Uff'U 11.:1 'U 
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4) louai'ltllUm.rn-3tTlflU (Zirconium Tungsten) 

l~U"1Vlli'Iffl~U~iithu~ff1J"a'lI'lfo{1fllUfJ1J 

d ,..; iI ,.J
0.15 - 0.40% 'If'll1llJl::llflfll'H'I1alJVl1fJm::llff n 

QI , QI Clto dd j/ " 
ff"U 1'Vl'i l::ll"lVll'1'1fflflU'I1'UVl'U lJfl11 lJfll'U 'YIlt.! 

. " 
~afll'HfiVln'lffflUm (contamination) lI'I 'ti'lu~hr 
~" 0' or:::tdor:::t'" , '" I

fll'm lJ~'Ual'ifll'1VlaflVl1fJff1'Ufll'i!!~'Iu"lfJ"{) ~ 

, 
QI .e:. Clto 

~ 

QI dJ! 
l'l'Ifflfl'UU'iq'l'1Ti lm::ll11Jl::flU'llUllfl{)'Ifll'i 

.. 1i1 ~ .. ~ 1flWfIll'4ff'l 'If'l1l:: l1fll'ial'ifll'1ff1Jl!fflJ{) 'Ufll'i. .. 
1~'U,j ll11m::uff,r'U1l::1l11t1Ul1~ ami1fl1l "lVl 

1aQI Q d d" d 

l'1'1fflflUl'Y1a'iml'11~l'1~ff1J1MUafJ flVlff"a'l"1~ 

li'l fflfl'U'I1iiVll'1fa{i fllU 'YIl~UffJl~lft . ... '" Al"iHlltTA-31J1A"i!lU'U0-3t11Al1l0U'YI-3tTlflU
 

AWS-
 l 
ASTM 

Classificati 
... ... u 

'I1MilliIl'Ilnl'rl~lI'lftll 
... 

II' 
I 

on 
EWP Pure tungsten l;ifl1 

EWTH-I 1% Thoriated ... 
III il IH 

EWTH-2 2% Thoriated 
lllH 

EWTH-3 

EWZr 

Pure + 
Thoriated 
Tungsten 

Zironiared 

. 
U'l~\l 

. 
U'fI1il 

i 
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A 
f"" 

,-~---=) 
--, 

B L=~ 
\ 
I 

j''-..-' 

_._. 
I C .t----\,. /'-_.
I L... .. 

. ~ .... 

D ~ . - - .-.j 

f - E ( .. . .". 

. ; ;"~Y'" .~... .... 
F I - - . .'>

G .r . -
• 

~rl'1\,~\"'\' "" UW.:l1.f:i'HJlV 

A. C. Electrode: Pure Tungsten and Zirconiated 

A lY1ll'l'i~hJ,nvmnJUUl.:I1 

B m::lllYlY.:Ilnuiuu,mJCl1~mnV1rJ'U1111~:U~ 
'" 

C UCllVCl1~lYnU':in~1Vnl'HYlJ~lYlClli:: 

iii ~ U ~ iI'nlmn '\J - 'lin CllVCl1~'YI.:1lYl91Utltlfl!lCl111fl.:l 

uCllv1mj 

D.C. Electrode: I% or 2% thoriated 

D UCllVCl1~ 1mjotlulI:::ll9i.:luCllv 

E 1l~.:IUCllVCl1~U'liCllJ 

.. 
F l~V':i:::UVuCllVfltln l1hnu 1/64 ib 

G UCllVCl1~lYnU':in - I~V':i::uvchuffnU'Wtltln . 
4 0 , ~ ., 

l'UtI.:I1l1flll:::'YI1 'litJl':i n'lJ1UtI tin 
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