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Abstract 

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

computer assisted for the courses of practiced disassembly and assembly fuel injection 

nozzles of Diesel Engine, based standard 90/90 and analyse the learning achievement of 

the student after by using computer assisted instruction. 

The subjects in the study were 11 second year diploma students enrolled in 

Mechanical Power Department, Rajamangala University of Technology Phra Nakhon. The 

Researcher using the experiment by let the students do until test before class, and then 

stUdy by using computer assisted instruction focused on practiced disassembly and 

assembly fuel injection nozzles of Diesel Engine. After that let students do the unit test 

again at the class and calculate to find out the efficiency of the computer assisted 

instruction and analyse the learning achievement of students after study. 

The research result revealed that the efficiency of the computer assisted 

instruction was efficient in standard 90/90. Moreover, after learning achievement at 

significant level of 0.01. 



(fl) 

.... 
i:Jl'UJqJ 

v
 
'HUl 

1JTlfi~~6flnl1 1't1tJ n 

1JTlfi~~6fl11!llfl,:mq1!l 'II 

.:j ffl'S ,j~~1'S1.:j 

ffl'S,j~1'l.1	 ~ 

.... 
1111't1 

1 lJ't1lh
 

- ml1Jd~hnJ1u~::ml1Jthfi~'IJ6.:jil~'t11
 
Q,I _I " oQQ,I 

- 1~Q1J'S::ff.:jfl'IJ6.:jm'S1~tJ	 2
 

- tY1J1lAJ1'Um'S1~tJ 2
 

- 'IJ61JL'IJ~'IJ6.:jm'S1~tJ 3
 
., 

v ~ v ~~
 

- 'IJ6~n~.:jL1J6.:j~'U'lJ6.:jm'S1~tJ 3
 

- fhiln~fl111J'lJ6.:jm'S1~tJ 4
 

- 'l.I'S:: ltJ,nr~1~i'ml1nm'S1~tJ 5
 
,q.,.c:.c: " 

2 mntYl'SLL~::.:jl'U1~tJ't1LntJ1'U6.:j	 6
 

jQ " .qtl 
- m'S1Lf1'S1::'t1L'U6't111'lfl	 6
 

" ... ~ rI, 
- m'StY'S1.:j1J't11'S tJ'U fl61JVi1L~6'S'lf1tJtY6'U	 7
 

" Q,I Q,I tel .cI 
- m'StY'Sl.:jU1J1J't1~tY61J1~ H~tY1Jq't11i't11.:jm'S L'S tJ'U	 9
 

~ rI, 
- ml1J't11JltJfl61JVi11~6'S'lf1tJtY6'U	 10
 

- m'S't11'l.1 'S:: ff't1 i fl1')'f'IJ fl.:j 1.1 't1 Li tJ'Ufl61J ~11~ 6{'lf1tJ tY6'U	 11
 

4., d.ci "Q,I.cI .Q" I
 
- .:jl'U1~tJ't1LntJ1'IJ 6~nlJlJ't11'S tJ'U fl61J')'f1L~6'S'lf1tJtY6'U	 11
 

14
 

.cI 444.,.ci, V
 
- 'S::LlJtJ1J11i1~tJ't1 'If	 14
 

- n~1J~16~1.:j	 15
 . . 
- lfli6.:ji16.yj,-n'Um'S1~tJ	 15
 

18
 

19
 

23 



(-:J) 

.., , 
0'11'lJty ( Pl6 ) 

SI 
l1Ul 

23 

- ff~tJ~~m11lml~l1'of{U\l~ 25 

5 ~ntJ UntJ11tJ~~11~:;of{tlLff'UU11'U~ 26• 
- ~q1.JFH'tm11~tJ 26 

- UihhltJFH't 27 

- .,rtlLff'U U11'U ~ 28 

'lJ1HU1~nnJ 30 

mfl~'U1n 32 

- Lntucnm1tJ1~lij'U~Um1ffU'U 33 

34 

36 

38 

43 
... co 

- l11~fl 44 



,... 
unn 1 

tJn,h 

1.1 tll11JlihUJ1Ui:1::tll11Jiilflqf'UtHUty't1' 

" tl1~fftl1l11tltl\)~'lj-U*ri,m1~1J~l~tJtl1..r~m11Jfltllijm111'l11~H "l 1li11\)::l~tl~l1mml1~U 

"1 4 "" ok A~ A .eO, 1rjff fltl fltJ~H 'H ~ fl \)ltltl1~ Uff1.:J'H1tl111Jlfl1tJ~tllfl.:J t}j'.:Jtl1~1J 'rJ fltl1~l ~ tJtl tl1~ fffltl 'YItl1fftl \) 

ifltJtl1~,hlfftlmiffl'H1~1.:J "l ,ftlnl~fl\)::,f1tJ~.:J~fltl111Jfftl 1 \)'\Jfl.:J~l~tJtl 1tltl1~t1'tl tl1'l'H 1tl111Jf 

A~ oCt. ,,,,,d 'ji",: ell ~tc1~ QI ~"cI 0 1 i 1"4• 

l'VnJl~1J 1l'tl::'l11tJ 'Hr-U~tJlJl'\J1 \) lJllJfl'H11'l11lJtlfl'\JlJ fl.:JlJlJ\).:J1Jtl1~lJ11'Y1f1 lJ 'tltJ1J1 'l11'VW.. 
'ti\J1ltl1~fltl1~ I~ tJlJ tlU fffllJ lii1J1J1tl~lJ 1 tltl ~ ~~tl f1111Jl \)~ty~l1'H'U'l'Y1H l'YI fI i lJ i 'tlthil1..r 

ff11JU (l~fl~fl,j11ffutilJ1~1l'YI'lJfJtl'HlJfJtluli.:J1tll 'tltl ijtl1~1.I~::~lIififlt1'lJ ~1.Itl~or~flff1~U'tl:: 

~.:J fj llJ 1tJfl111J ff:: t;t1tl1 lJ ;1~1.1~:: ~11lJ U'tl:: 1~~tl1~1.I~::~lIifi~tilJ ~1.Im or1 'Hli "l flfltl~ 

~fl.:J~'tl1fl1J1tl1J1tJ i~tJI~'Vi1::mh.:Jt.:J flfl f1fl1JYi1l~fl! Il'tl:: 1~ijtlu111f1fl1JYi11~fl!1J11~I~fl 

tl1~fftl1l1tilJfldHIl'Vi1'H'tl1tJ (m1Jtl1~fftl1l1tlfltl iHl~tJtl, 2541 : 2) f1fl1J~11~fl!~1J11~~ltltl1~ 

I~ tJlJ tl1~fffllJ (Computer-Based Instruction) ff11Jn(lU'l.hmltl 1~I~tlfffl.:J1.I~::lfl'YI1my "l 1r1'lln 

CIt. fl. Q fl. QI do 

f1fl1J'Vi1l~fl~'l11tJfffllJ(Computer-Assisted Instruction: CAl) U'tl::f1fl1J'Vi11~fl~'l11tJ\)fltl1~l~tJlJtl1~ 

ffVlJ (Computer-Managed Instruction: CM!) ~.:J~::U'l.hm1J'fTtlllw::tl1nh11.11.nlJfi\)m~1J'\Jv.:J 
d ~ QI " 

tl1~l~tJtltl1~fffltl'YI.:J'H1Jt;'l (tlqll1Jtl~, 2536: 136) 
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fl1'Vi IfI ~ Vtl 1 'H 1 1~hifnJU'tl:: IfftJ.:J I~fl 01tJ'YI flfl 1,1'fl'H 1'lJ 'YIl~ tJlJ 'H ~ VV .:Jrlfl111J f1 lJ 'fTtlll w:: ~ 
AI '" 1A 1.1 , '" ... 1 " ~ _~ 4 1" ok

ll~tl~Htltlflfltl 1J '\JtlV~tl'lJ1in1J'l11~1l'tl:: f1Hff~H'\JV.:JllJV'H1 1J11J1'H1J1tJflVtl1~ fl1J1t}j'.:J 
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• tJ. • 

i t;'l tJn ~ffVtl 1li~11~tl ~ V.:Jlfftll1'tl11tl tlnfffltlt]hti'lJ~l~tJtlnm1J1li'titl 'H ~ V~t;'l tl1~ffVlJlYi1Jl~1J.. .. 
1 "A 0'" 0', 1A11"11J 'l1 lJtl1H~tJlJ1

A "1""
flt;'l1tJ~tlIV.:J 1

t;'l[Jrjl~tJtlff11Jn(ltl1f1V1J'Vi1l~V~'l11tJffVtl tl 



2 

~.J ".. .. 'I d,,, ~ " '"'I 'I""
11f11LLfI::fftl1U'YlC)f-3Fjl1tJUff::iirm ffl2Jl'HWWU LUL1f11 Liilfl ii1~l1J'Yl~~Hfl1'i LLfI::tJ-3~-3 L\l~l1tJU 

(Motivated) ~ \l::ii tJU11f1::ff'4flffUl U,1Jti'lJfl1'i1'i tJU ~l2J11U 1fliil 'II ij.:)fl1 'i 1~ tJU i'U iI \l~,ju ~ 
.. I .J..... ,,~ 4 
1'itJfl11 Learning is Fun C)f':)111J1tJtHfl1'i1'itJU11'lJU1'iij':)ff'4fl (t'lUij1J'VI'i, 2541 : 7 -12) . ~ 

oM 'JJOCllQl 4 QI~ 440 cv 4 Q tJ " 
IJfY111'11ij':)~'Yln\ltJ flij fl1HWU U flnfl'lll'Yl1J \llU1U 1Jlfl flfl'll W::;1U ij 1111'l11\l::1U U'Yl1.:)iiI1U 

1J 6,j~ 1J1fl ~.:) JU fl1 'i ffijU 1'l11~':) fl rln~ 11~U ~ij.:) ffijU ffl i ~ 11fI::fl 'Yl q 'll ~ 1'Ii'l1J 11~tJ1'1i' ij.:),j'1,:) fl1 'i 
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..... "' .. ,' 'I"'" ~ "''''''1 "'... '" .. 
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"• AI ...ffijU ffl1i~1'V1tJ':)f1H1ii1tJ1 1Jffl1Jl'it'l'Yll L11 Uflnfl'lll'Yl.:)l1ij.:)1'II 1 L\lUfI::IJ{I'lJ~':)lU iilm1J'Yl¥lij':)fl1'i 

• 'I " "" • ~" , I '" ~ ~" " "" "'Yll L11 61\llUI~ffijU \l 11'lJU~ij':)LL 'lJ.:)flq 1JUflnfl'lllijijfl11JUflq1JtJijtJ '1 LLfl161\lU tJ~ffijU \l::~ij.:) 

ffijUffli~11f11tJ '1 f1f':)~':)\ldh 'l1'trflfffl'll11'1i'1 '\l ,~,t1~':) ~fI~'~\llflfl1'iffijU~.:)mh161\l1'i6 
, tI II tI " 

'JJ 'JJ a r ... 1 Q 'JJ '1.4.4.., 'JJ cv ~0 0.4 

~ffijU~ ij':)111 U ijtJ1J1flfl11IJfl~ 1'V1'i l::~ij.:)ffijU LULU ij1111ii1tJ1flU ClllUfl1Clllijfll1 flltJfI H UfI::\l1 
~ .
 

fl1'i ffijUtJU61\l \l::fltJflfffl'lll'lJHflUliv.:) hh'li'l' \l11 iij'~m~'ltl11J~fh'-HtJflfffl'll1~.:)mh1 '~fl 

" .. , , _I'" ..,... '" _I " ,~ "" 'I " 
f1111J1'Ylq'll~UfI:: 2Jffl2Jl'it'lIJ{I'lJ~~11J1~QIJ'i::ff.:)flfl1'iffijU ~ 61\l1'i tJFjffijU \l::ffijU 'Yl'lJ'Yl1U L11 

~ 

Vflfli'.:) ~'~ffl1Jl'i t'l1J6,j~'~1'V1'il::tJ flfffl'lllff1U1Jlfl1'1i'1' \l 1I1ffijU'l1~m\l'vh'-Hfl1'i 1'i tJUfl1'i 
JI II t II 

ffij UUflfffl'lll'ti.:) -Hij.:) rll~l ~.:)tJU tJfl fffl'lllli'~ 1'1i'l' \l i U 1i1ij111'Yl q'll ~LLfI::fl1'i 1J6,j~':)1 U 

tJfl fffl'll1~':)flrll1\l::~ ij':)fffl'll1~1tJ¥lU16':) l~tJ~\llfl1l4 ijU tJflfffl'lll~ 1'Ii'i~fl1J6,j~':)lUfiijU l{lfl 
'" JI •

1ij fl1ffli1f1iij.:) ~fl'i li'~fl'tifl'll::tJU1H'~fl~i~ tJflfffl'lllli '~1'li'1'\l~\l:: '~flai~fl1J6,j~':)lU 

fi ijU 1'V1'il::flft11H1U vrHfl1Jfi ,j~ijijfl1J1 ,~~ \llfl1119J~fI~mh1'th' -Hfl1'i ~fl1JU,j~':)lU 'II ij.:) 
~ ,,~ 

tJflfffl'lll 'ti.:)-Hij':)~11ijU '1Jmh.:),h~l ~fI':)lU~fltjU,j~l1iij~fI tl1Jq'YliiUfl1'i ffijUtJflfffl'll1 'ti.:)-Hij.:) 
~ ..
 

V.:), ~~'VI ij~ 1tl1119J ihil' -H ~1~tJffU' \l' ~'lJ'Yl1'i tJU fI ij1J-Yt 11~ ij{1i1u ffij' U flU ffijU 1.wij i ~ 

AI ~ ''I '.0!1 , dd,~ 4 AI 1 ,"i" '" ..IJ 'i::; fl ij 'lJ fl1 'i ffijU 11J U fl q 1J L11 fY 11 'i ij fl q 1J1fI fl fl ~ 1'V1 ij IJ 'i:: tJ'l1U U fl1'i 1'i tJU fl1'i ffij U ~ ij tJl.:) 1J 

'lh:: ff'Yl i fll'VI 

1.2 lV1Q1J'l::lH~'Utl':)fl1'l1~t1 

1.2.2. 1'V1ij111IJ'i:: ff'YlTi fll'VI'llij.:)'lJ'Yl1 'i tJU fI ij1J'VI119Hl'i'l11tJfftlU'Ylff'iH'IIU 

1.2.1 1l4m'l'!H'lJ'Yl1'i tJUflij1J-Yt11~ij{"li1tJffijU 1~ij.:) fl1'i1Jfl1JU,j~ fl1'i t'lij~UfI::1J 'i ::;flij'lJ 
~ ~ . 

t;J.cI 0 QI.4 Q 4!1 tlid 
't11\1 iilUl1JUL'lHH'VI fI.:) 'IIij':)1f1'i ij.:)tJU~ii1LCllfi 

.4 ... 1 Q Q 4 Q fll .d '" ~ 

40Q 0' cv ~ Q,I .cI" .Q ,/,.cI .cI 

1.2.3. 1'V1 ij11f1'i 1::11 ~flff1Jq'Yl1i 'Yl H fl1'i 1'i tJU 11 fI.:) \llm'i tJU ii11tJ'lJ'Yl1'i tJU fI V1J'VI11¥1 V'i 'lf1tJZHIU 
I II II I 

1~ ij.:) fln~fltjU,j~fl1 'i t'lij~ UfI::1J'i ::flij'lJ111i1 ~~ 12JUL~m 'VI ~.:) 'II ij.:) 1f1~ ij.:) tJu;i'~ LC)ffl 

1.3 a'll'l4gj91Ufl1'l1~t1 

CI Q 0' • .d" J .ci_1 Q A " 

1.3.1 'lJ'Yl1'i tJUfI ij1J'VI11~6'i'l11tJffijU 'Ylff'iH'IIU1JIJ'i ::ff'YlTi fll'VI¥ll1J1flWCf12Jl~'i! l'W 
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Go' 4 'JJ 4 q;. d "J Go' ~ 41:1 ,,~ 
1.3.2 't1 'H ~lfmVU~1Vl.J'YI1~VUf1f)1J~1L~f)~'lf1mHIU'YIffn~'\IUUfi'I'Tfnl11Jf1111J11~1J1J1fi 

.l I I ... 

'\IUfi11fif)Ul~VU 

AU 

1.4 'U8'lJ1'Ug)'Utl-3fn11i1t1 
II II II • til 

~ QI Go' 41 'JJ 4l!I .Q, 41:1 "~QI .cS 44 41:1" AlA QI.Q, QI 4l!I
1.4.1 m~1~Vf1HU 'lfLU f)'t111'1f1'Y1 Fj1~ Vfff)U 1J'YI{J1lt)'YI Lfi V1'\1f).:J LL(I::lJ ~1.J~ (IfillW::1U f)'t11 

1.J'YIL~VUf1f)1J~1L~f){~::L~um~Lf1~f)U 1't11 L,rU LLff~.:Jm~ff1i~m~u6,j~.:J1U 't1~f)"'fillw::m~ 

l.JnVlVm~fff)U't1,j'1l1'f).:JL1VU't1~f)ffmuvmfiu6,j~.:J1U 
.l ... A ", ... oJ"....... " .sI 1 .... o.l,,,~ ~ 1
1.4.2	 LUf)'t111.J'YIL~VUflf)1J~1L~f)'j U1'1f1'Y1Fj1~Vf)H(l.:J ~V~::~~'YI1'\1U 'lfLlJW"f) U 

.: "~QI ",: . ~ n Go' 4:1 ~ ".Q,QlQ

m~fff)UU Fj1~V1'lfLUf)'t111.J1.:J ff1U'\I f).:J 1 'lf1 04-311-204 U~1.J~.:J1U'YIflfff)l.Jil1JLL(I::'t11'ilfi C)f.:J' 'If 

" ... I " , Um~ L1 vu m~fff)U '\I f).:J '11 "'fi\l~n::~l.JU~::mffi1V,j~~1'1f1;~iU 'J.:J LLHU fi1'1f1'1f1.:JVU~ fl W:: 

1ff1m~1Jff1ff~{ 1J't111'Y1Vl"'VL'YIfllUl(1V~l'1f1J.:Jfl(l~~::Um 

" 1.4.3 U~::'lf1m LL(I::mi1J~1f)tJHL~U\!fifffilln::~l.JU1:: mffi1V,j~11'1f1;~iU 'J.:J LLHUfi1'lf1 

,rHVU~ ciuiJ~ 2 1f)l.JL~1 ~1~(I.:J'YI::LijVUL1VU1'1f1 04-311-204 U6,j~-31U'YI~fff)1.J;11JLm:: 

..r1~f1 1umflL1vu~ 1 iJm~fffill1 2549 mni1J~1f)tJ1.:JLLl.Jl.JL~1::~.:J 

1.4.4 ~1LLu~~lrlum'I1~V flf) 

~1LLU~flff~:: (Independent Variable) flf) 1.J'YIL1VUflf)1J~1L~f){'lf1Vfff)U 

~1LL UHl11J (Dependent Variable) flf) H(I ff1J {J'YI i'YI1.:J fi1~ L~ vu '\If).:J1.J'YIL1 vu 
... ",f1 f) 1J~1l~f)~'lf1 Vfff)U 

it c/.cS1 "1 .: "41:1 At ~;!II 4.Q,	 Ql4
Lm f).:Jf1f)1J~1L~f)'I'YI 'If Um~'YI~(lf).:JU ~::~f).:J1Jf] Wff1Jl.J~'\If).:JLmf).:J'\IUmL1JULmf).:J 

11J lmflf)1J~1L~f){1U Pentium-II 'I1~f)LViV1.JL'yh '\11.bVfl111J~1 128 MB ij CD-ROM m{~LaV.:J 

" 0(Sound Card) ~'If)1J(l11~.:J 

.. 
v ... v "'u

1.5 'UtlVlm'l-3ll.Jtl-3g)'U'Utl.:Jfl111i1t1 
".	 0 

1. 5. 1 \!fi ff fi 11llJ fi fllJ ~.:J , ~ fi 1 LL 1.J 1.J 'YI fI ff f) 1.J Vi 1 ~1 Ufi111 ~V IL(I:: H(I fl:: lL UUVi 1 ~ 111 fi 
I	 II. )I 

.sI , " ~ 4l!I ~.cI .:s".teI ".Q 'Go" 4 1" 
LL1J1J'YI ~ rffll.J 1I.:Jff11J11(l 'lHlJULm f).:J'lfm H(lm~ L~ VU l'Y1LL'YIlI~ .:J'\If).:Jfi'J1J~1flV1.:J U ~ 

" "	 " 
1.5.2 m~1~t1fli'.:Ji1m11JLL~fi~1.:J'YI1.:J~lU~U!lUlff~1l!n~ ff.:Jfl1J ll(l::fl1~'\Ifl.:J\!fifffill1 11Jij 

H"~flm'j1~V 
",	 ", I I 

1.5.3 ,r1.:JL1(11m~'YI~"fl.:J11JijH"~flm'I1~V ";.:Ji1Li1f).:J~lfi~1~v11JijflumwVi'~hJm'j 
ou • 

'YI~"fl.:J \l::~fl.:J'\If)a1J~lfi't1l.hV.:J1ugu "1 ~11.:J~lfim~1~.:J1uU~::~1 
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DO'" QCU

1.6 fll~ln~f111'l1"8~m1'1'i1t1 

v..."" ~ , <4 V ... 
f)l'I ff'I 1'1 'U 't1 L'HI 'U fI V 1J ~ 1 L~H) 'I '11'1 tJ ff V 'U 'H 1J1 tJ fI 'I f)l 'I V V fHL 'U 'U LL 'fl: ff'I 1'1 'U 't11 'I tJ 'U 

. " " 
fI U1J rbl~V{ "1tJffV'U LiV'I f)liHtltJij,j~ f)l'I f1V"LL'fl: tJ'I: tlVm11U"lJ l~'ULcjfm~i;'1'Uv'I 

'old. ~ do II 0' 
LfI i V 'I tJ'U ~ "ICJf'fl ffl 'H i'm!tll1tllll'I:~'UtJ'I :::tllfl''U tJ,j~ 'I i'UfJ 'I LLH'U tl1'11'1"H tJ'U~ mu::: 

" 
1fl'lm'I1Jfl'lff~{ 1J'H 11't1 tJl~tJl't1f11 'U1'flV'Il'11'1J'IfI'fl~'I:'Um 1"tJ1'U'U'U ~V'U tll'IVV tlLL 'U'U'U't11i tJ'U 

Q oil 0' Q t 
11fl 'I 1: 'H l'U V 'H 1 ~"tJ 'I: ff'l fI tll'I ffV'U VV tlU 'U'U 't1" ffV 'U LL 'fl: tll'I Uff" 'I tll'I ffV 'U fflli ~ 't1 'I 

, " ., 
fllfl 't1q1l611'fl:tJij,j~n~~tJl~'U~~ 11ij'Utll'I ff1'U l'U oU'U ~V'U tll'I ri ltJ";'1~ 1V LL'fl:lJ 11~ 1vn ri ltJ 

o v '_1 V ~ ... "" ~ I v"" ... , v' V V 0 ... ~ v...
't11lL 'fl1 lJff'I 1'1 llJ 'U 'U't11'I tJ'U f1V1J~11~V'I'II'ltJffV'U H1~tJ "11~ HH'II'l'U lfl.1~ltlfl1tJ'U VtlYI L"'I 'U 

~ ~ u 

v\.pmut\'1~11ij'U tll'I1,f 
... ",,~, <4'" 1 .J. v.l v .1 4 

'U't11'1 tJ'U f1V1J~11~ m '11'1 tJ ffV'U 'H1J1tJfI'I 'U't11'1 tJ'U tJ'I LL m 1J't1 ff'I 1'1'U'U'U'I 'I ~ 'UV\!'fll'U V'H 11'1 V'I 

"" . 
tll 'i~ tltJ ij,j~tll'i f1V" LL 'fl:tJ'i :tlv'Ulhu"lJl~'U1cjfm~ i; '1'UV'I1f1iV'ItJ'U ~~ICJf'fl M 1'Uml'U ~~'I V1J . . 

o "" _I 0 ... , v... v""... 1 vl v 
'Ullff'UVfl1~'U'IlJ'I:tlV'U fIl'U'I'ItJltJ fl1~lfl'flV'U 'H1 'UVfl111J lfftJ'I'U'I'ItJ1tJ'UV'Irj1~tJ "tJrj 'II' 

'U 't11i tJ'U ffl1Jl'I f1lJ lLLH'U ~~ 'Iv1J~ij'U't1li tJ'UfI V1J\;11~V{~ 'I m;11'tJLt1"n'Ulfl~ V'I fI V1J \;11" V{ 
: .r::I 0',::" , ~ ... 1 "'''''1'' ~ " .a .:SQ .cI~ltl 'U 'U 'U't11'1 tJ'U f1V1J~1L~V'I't1ff'IH~:atl" ~'flU'U'UV~ 'U 1J~ 'H rj L'll'ffl1Jl'I f11'flVtl'U't1l'I tJ'U m1J't1 

~U~ tll'I'~ 1"tJij~ tlllW::l~'UI1J'lA 'I ltJtll'I ffV'U lrlVl~Vt1l1J'A 'IltJtll'IffV'U,,,1tJ'Ium 1J~:LLff"'I 

" I • " ." 

'"'),j'm UV'H In ~::lJ 11ff'U V u t\'l'U't1Li tJ'U ~::lJ 1loU'1ii'muV'H 1'U't11i tJ'U IiV'll!'U '1 ~'U ~ 'U 'UW:: ~ 
... "" ~I ~v ...... ,.1 '1 .4I 

'U"'! 'I tJ'U f1V1J~1L~ m 'll'ltJffV'U rj L'll'ffl1Jl'IfI'H ~"fl1~'H 'IV'" V tl '11'1 'I I'UV'H 1 '11'1'1 "'II'l'1'H'U'I'UV'I 

lJ l1!1 tJ'U lm:::ffl1J1'IflVVtl~ltl'U't11i tJ'UflV1J\;11~V{';1tJffV'U ,~~ 'fl V" 11'fl 1 ~'1tll'I ~Vff1'I ~::I~'U 

U'U UYI1'11~tJ1 '1iiju'U'Ulltl,""'HiVU'U'U't1"ffV'U1'U'U't1Li fJ'U 

" l!tl fftllll 'H 1J 1tJ il 'I l!tlfftllll'I:: ~'UtJ 'I:: tll fl'U tJ,j~ 'I 1'11'1;~ i'U ff'l UH'U tl1'11' 1"1'1 fJ 'U ~ 
" . ~ 

i\.jtJfi 2 'IV'UI~l iltll'Ifftlll1 1/ 2549 mU::1fl'1m'I1Jfl'lff~{ 1J'H11't1tJl~m't1f11'U hV'Il'll'1J'IfI'fl 

QI «I d.4 0 Q,ld I 

H'fl ff1Jq 't11i 't1H f)l'I 1'1 tJ\J 'H 1J1 tJfI'I H'flfl::U'U'U ~1 tl tll'I 't11U 'U 'U 't1" ffV 'U 'U V 'I \J tlfl'tllll tl'fl 1J 

Q,I d Ql.d,,, do"" 0'1 
~')tl fJ H't1 "~ltltll'I 1'1 tJ'U 'I "1tJ'U't1L'I fJ\JflV1J~11~m'll'1tJffV\J 

~ 

.1 "" "" ~ <4'" "" ~ I .J. v .1 ...
lJ'I:: ff't11i fl1 ~~ l1J ItlW C)'JlJl~'I! l'U 'H 1JltJfI 'I 'U't1l'I fJ'U fI V 1J~ 11~ V'I '11'1 tJffV'U 't1 ff'I H'U'U 1J 

.1 "" "" ~ v ~ 1v .1 "" "" ... "" ~ lJ ') t ff't11ifl1~ L"m1JltlWC)'J1Jl"'I! l'U ~ltltll'I 'll'fJ~'I'HllJ 'I:: ff't11i .fll~'UV'I'U't11 'I tJ\J f1V1J~1L~m 

. 1 , V ... ~ 
'll'1fJffV\J "tJ 'll'fJ~'I (lffl1WU, 2528: 284) 
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.1 ........ M 2 -MJ M 2 -M.

lJ1::t'I''Ylli1ll'W = + _.::....--....:.. 

P-M, P 

.... , ...
M = Hll'\J6~f1::m..l'UL~HW~lflfll1t'1'61Jfl6'Ufll1L1tJ'U (Pre-test), . 
M = Hll'\J6~f1::U'U'UL~~tJ~lflfll1t'1'61J'I1"'~fll1litJ'U (Post-test)

2 

oj "P = f1::U'U'UL~1J'\J6~'\J6'Yl~t'I'6U 

." . 
fi1'\J6~t1~11ri1'UYi1~~lfl\1~1ii ~::iifh6d1::wiH 0 il~ 2 ~lfhYi'l1166fl1J1 1~iifi11J1flfl11 

.4' .cs ~ ,,:, 1" ~ 
\1611 U'Yl11 tJ'U f161J'W1L~61'1.n.J ~lflWerl1J1mi1'U 

~ ... "'?t.oS ... .d"....... ".1 .,j'l"

llUU'Yl~t'I'6U 'I11J1tJ\I~ llUU'Ylflt'l'6U 1f1Hll'Yll~fll111 tJ'U lll'ULm6~1J6'YlH1~tJt'I'11~'\J'Ul'W6 L'Jf.. 

tJ 1:: L~'U HII n6'U Li tJ 'U ~ 1 tJ U'Yl Li tJ'U f161J ~ 1L~ 61'l11tJ t'l'6 'U llll:: '11 "'~ flU Li tJ 'U ~ 1tJ 1J 'YlLi tJ'U 

. 
1.7 'lh::lfJ'U~m~i'mnflfll"Jl~fJ 

1.7.1 L~6 t M1~U'YlLitJ'Ufl61J~1L~61'l11tJt'I'6'U L~6~ fll111fltJa,j~fll1\16f1Ull::tJ1::fl6U 

'111~ fI J1~'U1461'W~~'\J 6~lfl ~ 6~tJ'U,;'~iLCJfll ~ H1'U fll1 'I11tJ 1 ::ff'Yli1ll'Wu~ 1 Ull:: t'l'l1JU\I t ~ 
" 

tJ 1:: fl6Ufll1 Li tJ'I..I1'l..l'M'I..ILi tJ'U 1~ 
... ~ '1".......~,.d".1~, ... 'I:: ... 

1.7.2 'Ufll'ffllJ1t'1'l1J11\1 L'JfU'Yl11tJ'Ufl61J'W1L~61'Jf1tJt'I'6'U'Ylt'l'11~'\J'U"fl'l:llfl6'U L1 tJ'U L'U'Jf'l..l'l116 

't11J'Yl1'U'U6flL1111 1~ 

1.7.3 L~611ni1fY'I11t'Ufl11~f1fll1LitJ'Ufl11t'1'6'U'\J6~~1~tJ 'I1i66nuv",h'l..lg'U '1 ~\h 
... ....~, 1. 1'I".oS 'I" ",,,f ... .1 

U'Yl11tJ'Ufl61J'W11~61'Jf1tJt'I'6'U lJ L'Jf L'W6 L'I1Hllt'l'1Jq'Ylli'Yl1~fll111tJ'U~~'\J'U 



..c 
UTlTl2 

1'U m~ fffl'lll.:jl'U 1~tJflf:jif a1~tl 1~fffl'll1fl''Ufl11lijflfflHl'U1~tl~ l~tl1~f).:j i ~tlll ti.:j lltlfl.. 
" ~ltl'l::lfltl~l~'U'I11~f)~.:j~f) hJij 

.. ".
4. f1111111111tlflf)1l ...nl9'lf)~'lf1tlfff)'U 

5. m~ 111'1.h:: ff'YIim.... '\.If).:j1.J'YIl~ tl'Uflf)1l-n119'1f){'li1tlfff)'U 

..
 
.. 44. .. 

2.1 mlllfl11::'tu'Uo,.,n'Vl 

" .: tI t

m~11m 1::111'Uf)111 flf) mnhlfJ1lUf)1111'lfl111fl11 ~flff9'l~ 1J1uti.:j f)f)m~'Ul~f).:j Uf)tl ., 't17f)..
 
" " " 11",htlUf)tl ., 9l111ffllfl1~ tl1~Uti.:jlUf)111ij.... tlltll11Uti.:j "1'u~'l::9'If)'U ij1Uf)1111m~'1fltl.:jti'U fJll1l1:: 

Q,I Q,I tJ tJ d 1 iI .4 ,)14 I A 4 d I .: 'I ~.Q d 0 1iI 
ff'l1.J 111 '\.I f) 1.JH fl ~ l.... f) 1111 fI 11 119'lf) 1'U f).:j 11 ~ f) 111 'U 111 'U f)1119'1 f)'U L9'1 f11~ 1.... 11 19'111 flln ~ 

" ~f)rilfiWflf) hjm~ijm~9i91'YIf)'U1Uf)111'\.1f).:j11~flff9'l~hrU'f)tl'l.:j 1tJ (lffl1ijti', 2528 : 105) 
u .. 

.Q " .: oQ 4 Q,I 4 .: .Q .A 1il1 J} .: oQ d
flU11ml::111'Uf)1111'lfl flf) m~fl91mf)m'Uf)1111'lfl 1.... f) 11 lll'Uf)1111'lfl'Y1l11m::ffllll'l:: 

d'd ~ "Q.f " .:' )/oQ J}

ffll \! HU 'YI "!~ 11.J 'U mnlm 1:: 11 U'l:: ff.:j 1f1 ~ 1::111'U f) 111 1~ f) lI::"hml'lffff) 'U l'U 1.J 'YI1~ tl'U,rW ., 

lUf)1111'l11lntl1~f).:jti'Unijf)ul'U9il~111'lltl lm::9il~ln"h1J11,*1~f)m~f)ffmn"j'Um~!~W
 

... " .1 iI
(flq'll1l'U9'I, 2540 : 17-23) lJ~::flf)1.Jmtl 

1 
4 ".: oQ

'\.I f)1.J1 '\.19'111 ~ f)fl1111ffll\!~W '\.If).:j l'U f)1111'lfl 
~ 

11.J'U m 
.dl 0 

~ fffl'lllffln 11 '\.I f)1.Jl'\.l~ l1 ~ f) 
'" I' ,t J/ 

., lrill..
 
I, J/ , 

~ 1~ lYil11 ~1 t'l:: n'U ff)jtJl~ m,j11111mtlUntl1.J ll'l::fi~l~f)mUf)111n1111J1:: ffll 

Q,I Q,I " oQ ".J} -4 4 Q,I.4..4..oC:lt...c:f,d 

2 fl1111(lfl9'lf).:jU'l::f11111'YI'U fflltl'\.lf).:jl'U f)1111'lfl flf) m~f1~l'lf)m'U f)1111'lfl'Y111fl1111.. . " 
l1111 1:: ffll1l'l::\1 fl~f).:jlllfln,,!~ i91tl-n1l1~w1~fl'llW::'\.If).:j1Uf)111tif)'U1~'U V'U ~1.JU ~ fl 

4 
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~ ~ . 
3 tll'.irO~Hh~t1'\JO~IUOl111'lf1 fio IUOl111'lf1 fl111Jl 'H~OU'.i::fftltll'.iornff~1J1~lfl 

~ff~ 'uo~~i't1onhhn'U~1,j'1'~'\JO~~i't1'~'H~0I,j'1'~'~o~HtJ1mhtl1fl t~~O~Un,j~A11J .	 ~ ~ 

i1o'U ''\J''Utll'.iI,j'1'~IUO'H11'lf1 ~~U 
.1 Q'" ..",... ~ I ...,",.	 ".,.

3.1 I'U O'H11'lf1'H'.iOU'.i::fftltll'.itu910~\!fltlOtl'H '.i OlltlflllJ'U ffl'U ~ ~ lfltl'YIF;jI'.itl'U 
~ ~ 

" ",	 4 ,. QI
9l0~1'\J1 ~1'U0'H1119'1l1::ffl'U'U'U 

~ .Q 4 .. 1 cr'd I JJ ~ ".c:s 0" •
3.2 I'U O'H 11'lf1'H'.i Ou'.i::fftltll'.itu 'YItlOtlll'll'U 'U ~::9'1 O~I'.i tl~'l1~t10tlHI'H1J1::ff1J . 

Cli~01~ilomrflUn,j~'~fi~u
~ 

fio 

3.2.1 ffO'U~lfl~ltl'U'H1tJ1fl 
, , "II	 , 

3.2.2 ffO'U ~lflff ~n1JO~I~'U ~ltJ1~'U~'U 'U~~'U U'.i::flOtl'H'lltl ~ ffl'Untl1fl 

3.2.3 ffO'U~lfl~~~'Vitll~'U..tl ~ , U'U~~ ~1~'Vi1::Yilmm~o 'U'H11'H~F.m 

3.2.4 ffO'U ~lfl~~~fll~l 'U~~ ~~iJ~ 'lii 
3.2.5 ffO'U~lfl~~~od'fl~U~~~~Od'fl'l 

3.2.6 ffO'U~lfl~~~ij'YIHcifll~'U'U~~~~ln'U1Jl'Utn'Vi 

3.2.7	 ffO'U' MI~'U'U9'l11JTj'.i'.i1J'lf1~'\JO~I~fl 
, "".,. ,".,. ~ '.1 ......... 

~ 

" 3.2.8 ffO'U 'HF;jI'.itl'U ~1'.itl'U1 L~tlH1'Uu'.i::ff1'Y1ff1JHff'YI~'H1 

v ~ Q I'
2.2 fl11 1:1'1 HtJ'YIl1 rJ'Ufl81J'rt llVi81 'lflrJi:I'8'U 

~ ~ 

tll'.i ff~1m'YI11 tl'U fl 01JYilI9'107'liltJffO'U WirOtlij ~lfitl'lj'U 9'1 O'U fi~ ~O, UU... 
~ ~ ~ 

1. tll'.i1Im1::"'mrflff9'l'.i'.i1tl1'lf1'H~OIU0'H11'lf1 11th 'Ii'U 9'1 O'U ,~~~u... 
"	 . 

1.1 ~fl1:l1IU O'H 1'.i 1tl1'lf1'H70'l11,j'm~ OH 1'U1 rOtl'\J O~ ~1 rOtl 9'I11J 'H ~fl \!9'1 '.i 
~ . 

U n:tllfl'umJ9'I'.i1'lf1~'Vici'U\! ~ IIH'Ufl1'lf1'liHtl'U,1 .yhil~ffO'U tu 1J'H 11'Y1tl1~tJI'Y1fll 'U 1'llh1'lf1J~fl'l 

. 
1.2 1lfl '.i 1::..119'1 qU'.i::ff~rl'\JtNtll'.iffO'U''UIU

~ 

fl 'H 11'lf19'111J 'l11,j'0I~O~~1'U 1rOt1'\JO~ 

o;ltl'YI1~~1\.lfl111Ji (knowledge) ~~lln'U lI~l'U11J1I1U~t1'Y1L1tl'U 1I'l::I~tJ'U19'1QU'.i::ff ~rltll'.iffO'U 
.Q til 44': 'IfJI	 tis! 44CS QIQlQI 

1.3 11m1:: 'H I'U tl'H1L'Vifll'lflfll'U tl'H1 L'HI 'H 1J1:: ff1Jfltl19'1flU'.i::: ff ~fl flltll1i tll'.i ~fl• 
.d 0 (;.I	 ~ " GJ' tlQ.Q

I'j V~'ll~Ull.!fl'H1t 'H9'I'.i ~9l11J19'1qU'.i::ff~fll'lf~'Viq9'lm'.i1J 

. 
.td 4 

~ 

.c:s Goo' " 4 ~QI

2.1 19'I'.itl1JI'Ufl'H1t1'Y1I'.itl'U9'l11J'Hl'\J0I'.iO~'\JO~ Hl~ tl... 
~ ~ 

2.2 '1h19'1 q U 'j::: ff ~rll~~'Viq~ fl'.i'.i1JII'l:::IUfl'H11J 1rOflllU ~IU fl'H1flOflln 'U 'l11,j'm;Otl '1 
~ . 

o 4 .c:I 0 4 JJ QI 0 "QI
2.3 'U11'U0'H1t1'Y11'.i t1'U1J1'Y11t1'Y1I'.ifl~ (scrip) flltl'l fl1:lW::fl1t1'.i'.i tJltlflltlOfl1:l '.i 
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'U'VI1HI.:J'" 
2.5 ~rlltJ'th1~lv~~1 ~tJ1~'U~~'"~H111'fll1 U'U tl1nh 'U'VI 11 tJ'U fl mJ'vb1~v{'li1tJ

Q Q Q 

ffV'U 'U V.:J H1~tJ \h1~lv~rlltJiil11""1 1tMl1U'Utl11ff~1.:Jlthl1fl11J'U'VI11tJ'UflV1J V; 11~V{'li1tJffV'U 
Q 

o '" ......, ..; 'JI d '" 'JI 'JI 'I 'JI'JI"; 11 
2.6 'U l'U'VI11 tJ'UflV1JVi11~V1'1f1tJffV'U'VIff11.:J1 1'1'1 ~U1tJ'U1VtJl1~11 'H ~1'1StJ1'1flW"1'U 

Q U 

~V ~1'U1'U 2 'Yil'U ~11~ffV'U11""1tJi''UtJ~ .:Jl1r'il'U~l1Jf'hl1'U::\h 
.., . 

2.7 \h1tJ111'~1;tJ1'1flW~1'U1 ijV'Hl11~::~1'Utl11 ~~~ifVtl11ffV'U tJ1::1ii'UflWfl1Vi 
Q U • 

&:I .Q fII I d. Q,I 

'U 'VI 11 tJ'U flV1JVi11~V'1'1S1tJffV'U 'VIVi~'Ul 

.e:tl tI ... I.Q .Q d "ci 
Vi 'il11 W1~ l1J 1flW CVI tl11lJ 1::11J 'U~11J fl111Jfl fl m 'U 'U V.:J ~1'1StJ 1 'If1W . . ., Q U 

fhm~tJYi1~i''U~11JU'U1'V11.:J'UV.:J1'Uff'ti' (Best) ~.:Jij (Best, 1983 : 179 -187) . 
fh1\l~tJ ff~tJfl11tJ1::1ij'U 

'" 4.50- 5.00 fl1Jlfl 

3.50- 4.49
 

2.50- 3.49 1.n~
 

1.50- 2.49 fl11tJi''U tJ l.:J
 

1.00-1.49 1.n~1~
 

2.8 ih 'U'VI 11 tJ'U flV1JV;11flV{'li1tJffV'U ~ff1J\l1 Wl1""11tJ1~1~'U~VlJ ~ ~ ~.:J 'illflfl~1J 
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" .cS ~ tlr
111 H l.J'YU1 tJ t.I fl ijlJ'Vt11,Hlnn tJ 11ij t.I 

Q .. , 

~n~tJt.lflij1Jn1~ij1~1tJftijt.l 

th'lJi~n~milJ';1mh~ 

, 
SI v V A .cI

2.3 fll'.iinHl1tJtJ'n~'1f)tJl~fHt'l1Jq'n!i'n1'Ul1'.il'.itlt.l 

~ .... 
" QI QI 4:!t. .cS cloQlQl Ql4

011111 H II~~ n'J11ij~ 1Y1H"11lJqn lin H f111 11 tJt.llJ" 1~ ~'U t.I;) ijt.l ~ ~t.I 

.. . 
~ " 4 QI SI.4 4Q1

1 1Ifn1::111t.1 ijl1 WlllJ111'Um1ij~~lt.11\ltJ 

.. .. 
2 11fn1::111;)qlJ1:: 11~fll;~l'lq~m1 1J'Uij~ liTij111n~l1lJ~ 

3 fYmll';11111"::ltIf11111~I~tJ1n~0111~1l'l:: O11lJ1::djt.l H'l O11fff11:11 l~ij i ~1~t.lllt.l1 
v V Q V 

n 1~ fll1 111H'Uij11ij~U'l::I'UtJ'U 'Uij11ij~ 

4 11~Hll~~n'J11ij~l~ijf1;)ij~~ij'J 4 ';11~ijf1 ~mij~fl'JlJld'ij11111'l::1;)qlJ1::11~fll;~ 

l~t)~m1lJ 

• '" v .1 i vv d v.:.
5 u.1u~~n'J11ij1J1111'jl~'U'U l1Hl~tJ1~lru'Jlt.1l'Uij111\ll'U1t.1 1 nl'U m1'il11ij~U'l::.. .. I 

I ,. JI I' 

lHUlJ1 ~Um'U lvtiji ,n~,rmw~Yi~mllJIYitJ~;)H;)llJliTij11l11'l::~1'Uflt.l '1 YiiiH'l,jij01'j1~tJ 
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6 111LL'U'U'YIPlfffl'U~,~.yhfl1'itli''Utilmn, 'IJLL""1' tI'YI~H'fl~ (tryout) nm!nffn1:l1'i::~'U 
" .

th::fl1tYi111-um1'1S1;i'Vii'U~~ -riLilPlfffl'U w 1J1111'Y1111~lIL'YIfl1'U hU'i1'1S1J~fln'Vi'i::'Um l'Ufllfl 

iill'U~ 1 iJfl1'iffn1:l1 2549 ~1'U1'UtI'i::1JlW 11 fl'U L~fl1Lm1::,.f111fi1fl111J1I1n~111 (level of 

" difficult) LLn::fhti1'Unfl1'i~lLL'Un(discrimination power) 1~1Ii1flLnWer1l;~nw1~~i1 lM' 

" d I I " d I 0 0 ~ I .I 'ti
"flfffl'U1Jfllfl111Jl11n~111(P) fl~'i::1111~ 0.2 - 0.8 LLn::1Jfllm'U1~~lLL'Un (D) 91~LL9I 0.20 'IJ'U 

QI QI '''.Q QI' .,II!!f, QI " LL n:: fl1 'i 111 fJ Wfll 'Vi" fl ~ LL 'U 'U 'YI PI fffl 'U 'YI ~ ~ 'U 'U n'CJ 1J Fj1 ~ 1I111 fl1 fl111J L'IS fl1J 'U 'II fl ~ LL 'U 'U 'YI PI fffl 'U 

(reliability) 1~1I1,*~91'i fJL~uf i'lr1fff'U (Kuder Richardson Fonnula 20) (""1'ULLn::V~flW1,2538 

: 198) Lrlfl '~fi1fl111JL ';mt'ULL""11111Jl~lLii'Ufl1'iL~fln.u'flfffl'U~ ~1'ULnWer1~~m;'1 LLn::1111J1111 
I I	 t' I ". tI 

fi 1fl111JL~fl~'UVnfli' ~ Lijfl' ~fi1fl111JL~fl~'U9I11Jn~fl~fl1'iLL""1 ~ ~111.u'flfffl'U'll~i1' til,*n'Un~1J 

~1fld1~ 1P1l1LL ,j~.u'flfffl'UflflmijtJ 2 'll~ 'llPlLL'in1'*Lij'U LL 'U'U 'YIPlfffl'Ufifl'ULi 1I'U LLn:: 'll~~fffl~ Lij'U 

""	 . 
LL 'U 'U 'YIPlfffl'U11 ~~Li 1I'U 1PI lim fl'Ufl'CJ1J Lilfl111191QtI'i:: ff ~ tf't1~ 111JPI LL""1111LL'U'U 'YI~ fffl'U'llPlnfffl~ 

I 4Q1~ QI " 1Jl111fllfl111JL'lSfl1J'UflnflH 

... J ,
2.4	 fllUn11,J1rJfl81,J't'fJLPl81'tJlrJQ'8'U 

... 0', .. ~ ... ... o'tI .A .A,,,
fl fl1J'Vi1L9Ifl 'i 'lS111fffl'U 111J1110~ 11fl fl1'i L'i 1I'Ufl1'i fffl'U m ~ fl fl1J 'Vi 1L9I fl'i 1 LL 'U 'U 11 tJ ~ CH 'IS 

fl111J ff11Jl'iO'IJfl~ flfl1Jl;1LlPlflfl 'U fl1'i111Lff'U fl~fltl'i:: ff1J , ~LLfi .u'flfl111J fll'Vi~ ~ m1yJ~ n 

1L~'UfJii nnri fll'ViLfl~fl'U'111 1~'t1tYtfLLn::Lffll~ L~flti111'Y1flPlLiffl111'U'Y1Li 1I'U11 ;flfl~tffl111Jfl 'U 

QI d • QI ,.1 I Go' .Q 1 sJ ,I cs _"I a 
n n1:lW::'YI1lIPln9l1~ n'U flfln tI 'IJ'U fllln'Uti 'i'i1J'lSl91Lm:: flHff'i l~'IJfl~L'Ufl111 1JL1J1111Jl1l flflfl1'i.. 

,,.A ... 0'..,;.. 'I"'" " " " ... 'I"'", 
Pl1J 1Clf~ flfl1J'Vi1LlPlfl'i 'lS111ffU'U 'YIPI~PlPlfl111Jff'U L~'IJfl~ ~L 'i 1I'U LL n::91 fl~ fl1'i m:: 91'U ~L'i 1I'U L11 Ln~ 

.. 'U	 q cu 

" ..." • 1""'" .,; ..., 1" ... 1 ":'1.1 '" 
fl111J9Ifl~fl1l1m'i 1I'U'i 'lS111 11 ~L'illtJ 'YIL'illtJflfl'U ff11Jl'iO 'lSL1n1'U flm1n1L'i 1I'U 'U fl1'i HnH'U'YIn1:l::...	 ... 

• I ,	 • tI 
Q Q ".4 d tI'" tI d .. fj/QI"d 4'" QI QI" 04un:: L'Vi1J L9Il1fl111J1 L'Vi fl'YI~:: 'i'U ~ ~ fl1'i l'i lI'U'lJfl~91'U L11 'YI'U FjL'i 1I'U fl'U PI PI~'U tJ Fjfffl'U ~~ ff11J1'iO 

" ij1flU1JVi119lfl{'li111fffltJ'tl1 '*'li1V' \Jfl1'iffutJLffi1J11;Ufffl'U'YI'U'YI1tJfl1'ifffltJtln9iltJitJii vtJ'~ 
,	 tI I I 

1 ~llIn ~fffltJ 1 ~ ~lL ij'U ~fl~L ffllL1'fl1 1'U fl1'ifffl'UC)hn'U~ii 1I'U n9l11J' ~'t1tJ 11;fl ~~ nn fffl'ULVi1J L9i1J... ...
 
"... 0'" 0', 1t11"1 ..." 1 ";.A " ...

~L 'i 1I'U ff11J1'iO'U1flfl1J'Vi1L9IU'i'lS111fffl'U 'IS 'U fl1'iL'ill'U Pl11191'ULfl~ 'UL1n1Lm::ffm'U'YIC)f~ ~L'i 1I'U... ...
 

... 1 1 d 1".,; " .,; 1"'" .,; ...

ff::~l1n ff1111'iOL'illtJ 'UL1'fl-1 \PIn fl'YI9lfl~fl1'i ff11Jl'iO'YI~::~~ ~~L'ill'U (motivate) 'Y1~::L'illtJLL'fl:: 

... ... 

ff'4nff'U 1\,11 tln'Ufl1'iLi lItJ9I11JLLtJ1ti~'IJU~fl1'iLill'Ufl'Uil~~-u'U~LilIn11 Learning is Fun ~~ .. ..." ~ ..... 
'I11J1110~	 fl1'iL'illtJ1L1J'UL'ifl~ff'4n (OtJfl1J'Vi'i, 2541 : 7 - 12) 
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.clio ,,_ I C!ll C!ll .c:l C!ll " • ~ .clio .d 1"1
fll '.i1 Ltl '.i 1:: 'H 'H llJ '.i:: ffYl1i fll'Vi 'U tl.:l tJ 'YII'HI'U fHl1J'Vi 1 L9I tl '.i '111 tI fftl 'U fffl91 YI '11 'U fll'.i 'H 1 

_I .... ..... 0'. 1 1" ... 0'
lJ".i::ffYl1ifll'Vi'Ufl.:ltJYlL'.itl'Ufltl1J'Vi1L9Itl'.i'l11t1fftl'U ~tI 'I1"J:91'.i (Lffl1Wtl, 2528 : 284) 

.... . ... 
H~'U tHfl::LL'U'U L~ ~mllflfll'.i fftltJfltl'Ufll'.i L'.i t1'U (Pre-test) 

d " p = fl::LL'U'UL9I1J'Utl~'UtlYlflfftltJ 

fil'Utl~ij9l'.ilri1'U~'~~lflff9l'.i~~::iifil'.i::'W:h.:l 00.:1 2 t.1'lfil~'Hltltlfl1Jl'~iifil1Jlflfl':h 1.. 
a. 4 d'~ 111" ".clio

mnltJYlL'.i tI'U fltl1J'Vi1L9I t:l'.i 'U 'U LflLflW crl1J 191'.i j l'U 

lQuJ.c:l SI".cl o1Q I'
2.6 ~nn;)rJ'J)lflrJl"8~fltJtJTlL1rJ'Utl8'l1't'tlIVl81'1flrJtr8'U 

" 
fll'.ifffl1n1'Uil~~,j'U*ri~Lffi1J~iitl'U lM'iiml1Jil'ULUtl'Hl1'1fl~l.:1~ '1J11~::L~'U~lflt:ll~l'.iV 

"1.... "".J ... ~... .., 1
rj ff tl'U fltl9lH'H '.i tl~ lfl fll'.i LL ff1.:1'H lfl111J Ifl1t191'U Ltl.:l 91.:1fll'.i1J·" tlfll'.i L'.i tI'U fll'.i fftl'U YI'U lff'U ~ 

. " " a 0 a • QI ..d 1"" 1 "" " L'VifHl::'U1Lff'Ut:lL'Utl'H191H ~ 'U'U ~::'lf1t1fl.:ltl~fl111Jff'U ~'Utl.:lrjL'.itl'U 'Ufll'.ifl'Ufl11'Hltl111Jl 

~.cIIo 11""4 "'11 A ~4,l ~.cI4 11" ,,,a.clio QI 0
L'VilJL9I1JLm::'lf1t1 'HHL'.itl'UL'Ul ~ 'U L'Utl'Hl1'1fl'U'Ufl'U'U ~.:I'U'U~.:I1Jfll'.i'U1LYlfl 'U ~tl1Jl 'lfL'Vitl.. 
'" ~.. ..,;.1 1 '" ..""" 1 1 .. 0 1" 'Vii'll 'U 1'" tlfll'H'.i tI'U fll'.i fftl'ULYl1J1Jlfl'U'U 'U il~~tJ'U fI111JL ~'.if!lfln'H 'U lY1l.:lfll'ULYlfl 'U ~tlYil 'H 

ffllJ 1'.ifl9ifl~tl~11ffl'.ifl'U L~LL YltJlJfl'H'U lJflmi.:l1'U l~fl iifll'.i U'.i::~fl iflflfl''U fJUfl'.if.U~tlffl'.iLL~:: 
. ". 

ff ~ 0l'U 1t1fl111J ff:: fl1fl 1 'U ;i9lu '.i:: ~ T)'U 'U tlfl~l flU LL "'16.:1 ii fll'.i U'.i:: ~fl iflfl fl' 'U fftl fll'.i ffflfll 

hl1i ~ tltlfl~ntl.:l9l~lfl1Jlfl1Jlt1 lfltlL~Yil::t:ltjH~.:I fitl fltl1J'fi1L9Itl{ LL~::'~iifll'.i'lll 

flD1J'fi1L9Itl{1Jll,*L'~tlfll'.iffflfllfl'Utltil.:1LLYli'H~1t1(fl'.i1Jfll'.iffflfll'UtlfllHLitl'U, 2541: 2) 

.clio ci.d 0 1",,,, .cs I 111 " 
flOlJYl1L9Itl'Hl'Ul1Jl 'lf911'Ufll'H'W'Ufll'.ifftl'U (Computer-Based Instruction) ffl1Jl'.iflLLtJ.:Itltlfl Lfl 

LlIU 2 U'.i::Lfl111my "1 L~LLn fltllJ~1L9Itl{'li1tJfftl'U (Computer-Assisted Instruction: CAl) LL~:: 
Q c( 'QI .cs ~ 1 

flOlJYi1L9It:l'.i'll1t1'ilflfll'.iL'.itl'Ufll'.ifftl'U (Computer-Managed Instruction: CM!) 9f.:l'il::LLtJ.:I9Il1J 

" ~mjw::fll'.i"jlLul'*1'Un'ilm'.ilJ'Utl.:lfll'Hitl'Ufll'.ifftl'Un~'H1Jfl (flqfliJ'U~, 2536: 136) 

ff1J,m (2532) L~ff~l.:1LL~::'Hllh::ffYlifllYitJ'YILi tI'U1U'.i LLm 1JU'.i::fltltJfltl1J'fi1L9I tl{'li1t1fftl'U 

L~ 0.:1 fll'.i 1~91tl'VhL1{ AutoCAD 'Ii1 til 'U fll'.i L~tI'ULLtJtJ fl ~1J~1tltil.:1L~'U,r flffflfllLLH'U fl1'l11'lh.:l • 
~ 4 ~ 

L'U tI 'U LL tJtJ Lfl'.i tl.:l fl ~ '.i::~ m.h ::fllffU tl1J9I'.i 1 'If1;Yl i'U ff.:l ~ Vtl91 ffl'H fl'.i '.i lJ.. 1'Y1 til ~til 'YIfll 'U 1 . 
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ffm-u'\.J I'VIfll '\.J 1 nv'Vi~:: ~V1Jlm;/1'Vi~::'\.Jfl~ I'll UV Hnnui i'tJtJ~ 1n tri11.J 'VIl~ tJ'\.J flV1J~11;JV{ 

1 tJ ~ un~1JtJ~:: nV1.Jnu 1 ~l tJ~ Um1JflV1J~ 11;Jv{1 '\.J fl1fl'V\(l'l:I~ii tJ~:: ff'VI~ fl1'Vi 88.93/82.69 

fllfltJ5-u~iitJ~::ff'VI~fll'Vi93.70/ 95.11 "J,m111f1wcn1J1;J~!1'\.JUn::L1~I'\.J'tJm1Jff1J~~!1'\.J~i.:JH 

~~:: (2534) '~ffi1.:J1.J 'VII~ tJ'\.JflV1J~11;JV{'lf1tJffV'\.Jl~ V.:J i~nu l;jtJ'\.Jll1.J1.Jfll'Vi~~ i'lf11;jtJ'\.J 

U1.J 1.Jlfl~ v.:Jnn 2 nrl1J~1vd1.:Jl~ '\.J Unffmn~::~1.J tJ~ ::mflUtJ-Um 'lf1.:J'lf1'\.J 1W.:J1'\.J i'V1tJ1citJ
•	 u 

l'VIfll '\.J hV~;Jff111m~1J ffm-U'\.Jl'Vifl1 '\.J lnv'Vi~::~V1Jlm;/1'Vi~:: '\.Jml11uv Hnm~ ii'tJtJ~lntr:h 
.c::l Clt. fI I .c::l .... 1 Q Clt.	 " ... 1 ClIo Q

1.J 'VII~ tJ'\.J fl V1J'Vi11;JV~ 'lf1tJffV'\.J 1JlJ~::ff'VI1i fll'Vi 'UV.:J m ::1.J1'\.Jmn vtJn:: 83.00 un:: lJ~:: ff'VI1i fll'Vi 

Q,I fltJ .d~,,~ '1" 1I" 

'UV.:JHnn'Vi1i~VtJn:: 81.02 "J.:Jn11Inwcn1J1;J~!1'\.J 80/80 'VI L~;J.:J1Vl L1 un::Hnm~'VI~ffV1.Jnv'\.J 

.c::l QI.c::l".c::l ~., I , QI '.c::l QI 0 QI Clt.Clt..ci. QI 

I~ tJ'\.JUn::11 n.:J I~ tJ'\.J~1tJ1.J 'VII ~ tJ'\.JflV1J'Vi11;JV~'lf1tJffV'\.J II;Jn;J1.:J n'\.J VtJ1.:J1J '\.JtJff1flfY'VI1.:J fffl;J'VI~ ::~1.J 

''''~ ... tI.d..K
0.01	 Uff~.:J11'\.J nnn'l:l11Jfl111J11'Vi1J'U'\.J 

WI tI tI ... ... ~ , .,j , .1 
ff11'V1 (2535) L~ff~ 1.:J1.J 'VII~ tJ'\.JflV1J'Vi11;JV~ 'lf1tJffV'\.JI~V.:J m~ Vl'\.J U1.J1.Jfll'Vi lJ ~:: n V1.J1m::fll'Vi 
~	 ~ 

UtJn;f'\.J i'lf11;jtJ '\.J U1.J 1.J 1'VI fl Ufl 01 11 cin "J;J ~ tJ ~:: m flU tJ-U;J ~ i'lf1~'Vi oi'\.J "J.:J (tJ1 ff.) 1'VI tJ1 citJ 

l'VIfll'\.J1 nV~;Jff111nn1J ffm-u'\.Jl'V1fll '\.J hV'Vi~::~v1J Inn'l'Vi~::'\.Jm 1'I1UV Hnm~ii'tJtJ~lng11 

1.J'VII~tJ'\.JflV1J~11;JV{'lf1tJffV'\.J iitJ~::ff'VI~fll'Vi 81.22 /80.22 ~.:J"J.:Jn11Inwcn~fh11'\.J~ 

i1''Vi~ ~ W (2539) ,~ lhm~ii'tJ1~v.:Jm~~{P1l'\.J l1.J'VII~ tJ'\.J flV1J~11;JV{ 'lf1tJffV '\.J tJ ~::n V1.Jm~fftl'\.J 

I~V.:J ff' fl1mnln ;)V'\.J ~f1'lt'\.J 1JVI;JV{ I~Vffi1.:J1.J'VII~ tJ'\.J m)1J~11;JV{ 'lf1tJffV'\.J 111tJ~::ff'YI~fll'Vi 

un:: Hnff1JC]'VIt'UV.:J1.J'VII~tJ'\.J 1~tJffi1.:J1.J'VI1~ tJ'\.JflV1J~11;JV{'lf1tJffV'\.J~11J 7 'I11.htJ \11'tJ'VI~nv.:J 

fl1.J n~1J~1tld1.:J ~.:J I~'\.J Unffm:n~::~1.JtJ~::mflUtJ-U;J~ i'lf1~'Vi 1'VIflUflci'\.Jt1~ 2 ff1'U1Ifl~V.:J Ig'\.J 1m:: 

tJi'1.JVlmfl i'V1tJ1citJ1'V1flUfll~tJ.:J'112j ~1'\.J1'\.J 21 fl'\.J HntJ~lnt)111.J'VIL~tJ'\.JflV1J~11;JV{'lf1tJffV'\.Jii 

tJ~::ff'VI~fl1'Vi 84.97/ 80.95 1~'\.J',j;J11Jlnwcn1J1;J~!1'\.J 80/80 ~ti111'\.J~'~l1n::iiHnff1J\]'VIt 
d ~J 'dQloQl.ci 

'VI1.:J m~ I~ tJ'\.J I'Vi1J'U'\.J tltJ1.:J1J '\.JtJff1fltyll 0.01 

1Jnifi1 (2541) '~Vi 1nU~I'1l'\.J1Im::111tJ~::ff'VI~fl1'Vi1.J'VI1~ tJ'\.JflV1J~11;JV{'lf1tJffV'\.J I~V.:J 
~ 

f11~ ~~ IffV1.J'\.J ~ '\.J i ~tJ111tJ~ ::ff'VIiim'Vi'UV.:J1.J'VI1~ tJ'\.Jfl V1J~11;Jtl{ 'lf1tJffV'\.J m1J Inw cn1J1;J~!1'\.J 

1mtJ1.J InmJ Hnff1J\] 'VI t'VI1.:J f11~ 1~ tJ'\.J 'j ::1111.:JUnffn'l-J 1~1~ tJ'\.J ~1tJ1.J'YI1~ tJ'\.JflV1J~11;JV{ 'li1tJfftl'\.J fl1.J 

un ffn 'l-J 1~1~ tJ'\.J ~ 1tJ m 'i ffV '\.J,j n ~ lln::,j ~:: 1~ '\.J fl111J fl~ 'U V.:J Unffn 'l-J 1~ ii fl111J 'lfV1.J I~ tJ1 fl1.J 

1.J 'VII~ tJ '\.J fl tl1J~11;JV{ 'lf1tJ ffV'\.J Hnm 'ji~tJtJ'i 1n t)11 1.J 'VIl~ tJ'\.J fl V1J~11;JV{'lf1tJffV '\.J v ~l wnw cn~ 
QI cf d "d d .q ." QI

(91.25 %) Hnff1JC]'YI1i 'VIH f11 ~L ~ tJ'\.J llln f11~ ffV'\.J ~1tJ1.J 'VII ~ tJ'\.J 1.J 'VI L~ tJ'\.JflV1J'Vi11;JV~ 'lf1tJffV'\.J n1.J 

f11'i fftl'\.J tJn~U;Jn~l.:J fl'\.J tld1.:Jii,rmhflty~~::~1.J 0.05 Unffn'l:l1~I~ tJ'\.J~1tJ1.J'VI1~ tJ'\.J flV1J~1L;JV{ 

'li1tJ fftl'\.J ii Hnff1J \] 'VI ii
; 

'YI1.:J f11'i I~ tJ'\.J n
, 

"! .:Jn11 un:: unffn'l:l1,j ~:: I~ '\.J fl111J'lffl1.J1.J 'VIl~ tJ'\.J fl tl1J~ 11;JV{ 

'lf1tJfftl'\.J tl~l '\.J 'i ::~1.J ~f1.:J~1J1n 
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~fl7 (2543) '~Vi 1fl111~tJ1~tJ1ti1Jfl"H"~H'U't1L7 tJ'U f1fl1J~11~fl{ ,f1tJ~fl'U 1:: 1J1J~~9iih~tJ 
..;. ... 'JI '" .... 0' I 1 "' ... AI 0''';' 'JI 

11 fl ~ '11 ~ flfl11 ~1 H 1J VI 11 tJ'U f1fl1J~ 1 1~fl1 'l11tJ~fl'U ~ tJ 1J1~q lJ 1:: ~ ~ fI 1~ fl ~1 H 11 ~:: '111 
~ ~ 

1J1:: ffVllm'n'Ufl~1JVI17 tJ'U f1fl1J~11~fl{ ,f1tJ~fl'U11 ~::1~ ~~ ff1J q VI i 'YI1~fl11 17tJ'U 1fI tJij 1ijfl'l11'Ufl~ 
4 QI tI QlQ <ClIto <ClIto <ClIto tI"01 

1J Vll1 tJ'U ~fl~f1 ~fl~fl1J11 ~fl,,!~1 f1~f11~~1 ~~ ~1'11 m 11J1JWerr~ ~1'U11'l11Lflfl1f11m 11Jflfl1J~11~fl1 

.... 0'.... 0' 0' ... 1 1 '" 1 0
mfl1'l11f1~f11~~1f1fl1J~11Afl1 f1W::f1~f11~~1~~~1'11m11J ~fI11J'U1V1f1 'U ~tJ11'l11J~f1~ ~tJVl1 

fl11 VlfI ~fl ~ti1J'U' flfffl~ 1fllfli'l11f1~ f11 ~~{f1fl1J~11~fl {~1'U 1'U 30 f1'U ~~ fl11 i~tJ1J11fltrh 

'" .... 0' , .,; 'JI .1 '" ........ ~ , 0'''; 0


1JVll1tJ'Uflfl1J~11~fl1'l11tJ~fl'UVI~11~'U'U1J1J1::~Vltim~ 82.23/81.53 llJ'U 1Jm1JlflWerrVlfll'l1'UA 

40 c:I QlQ "1 ''''I <ClIto

l1J fl'U 1f1::: 11'U 'U ~fl1J flfl'U 11 tJ'U LL~::f1:: 11 'U 'U ~fl1J'I1 ~~11 tJ'U 1J111fl1 1::11 f1tJfll1V1f1 ~fl1JfIlVl (t-test) . . 
111J1J ~1J~ (Dependence) ~1J':hijfl111Jll~fl~1~ti'UflvHij'U'mhfl'qjii1::~1J 0.01 lijfl~~111tln .. . 
f1::11'U 'U ~fl1Jf;'l\1 fttJ11 ~~ 17 tJ'U ~ ~fl11fhl\1 fttlfifl'U 17 tJ'U ~~1J' ~111JVlI7 tJ'U f1fl1J~11~ fl{,f..JtJ~fl'U ii 

'JI .1 0' 'JI'JI'" '" ... ~ "'..:. .1
~11~'U'U 'YI1 'I1~11 tJ'U 1J ~ ~ ~1JqVltiVl1~fl1111 tJ'Ul~1J'U'U 



... 
'Unn3 

~ ~ . 
i'U fll'1 i~tJflf'1Ul~h.Jfll'1 i~m;'1'V1~Clfl'l (Experimental Research) l~fllllth ::iT'VIllfll'Vi 

d c:r. til .d 'j} J 
'U 'VI 1'1 tJ 'U fI mJ'Vi 11~ fl'1 'lf1tJ"'fl 'U 'VI "'"I 1'1'U 'U ll

.e::t. 

Cl ::11m 
tI 

1::11 ~C
QI 

l "'2.1 
~ 

q 'VIli 'Yll'l fll'1 
d 

1'1 tJ'U 
QI 

11 Cl '111
.cs 

1fll'1 tJ
SI 

'U~ 1tJ 
~ , ~ 

1.J 'VIl~ tJ 'U fI fl2.IoW 11~1fl{ 'lf1tJ"'fl 'U i 'U1Ufl1111~ fl'l fll'1fJmJ ~,j~ fll'1 \l tl ~UCl:: th:: fl fl1.J 111U ~ \1l~'U 
~ c:r. a tI.::s .J .c:s .clI c:r. QI QI ~ 

1'lftll'Vi Cl'l'U tl'Ilmtl;j tJ'U ~~IClfCl Clf'l1J'1 1tJCl::1tltJ~fll'1 111 tJ~'1'U 

1. '1::djtJ1.Ji1ii~tJ~i~ 

2. flrl1J~lmh'l• 

~ ~ 

fl 1'1 i~tJflf 'lui~u1.J1.JUf-I'U fll'1i~m;'1'V1~Cltl'l (Experimental Research) 1~tJ i ~U 1.J1.JU~'Ufll'1 
.::i.cs Q"o ~ I I QJI I 0 q"r d 

'VI ~ Cl tl 'I 'VI 2.1 fllJ 2.1 ~ 1 fl tJ 1'Ill 'U 'I fl 'J 2.1 'Yll fll'1 'VI ~ tfflU fl tl 'U IICl:: 'VI ~ '" tl1.J 11 Cl 'I fll'1 'VI ~ Cl tl 'I 'VI 'U 'VI (One-

Group Pretest - Posttest Design) ij1tJll1.J1.J~'1111'11;j~ 3.1 

x
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''''' ,
3.2 0Q1Jfl18rJH 

lh::'1nm flD t!tlfftl'l:l1'S::~'Ulh::mf1utJ,j~'S1'1f1~ .... i'U\1.:1 llH'Utl1'1f1';HtJ'U~ ~lil~HH)'U 

1'UflW:1f11m'S1Jf11'C1'~{ 1J1111'Y1tJ1~tJl'YIfll'U l~V'Sl'1f1J.:Im,....'S::'UfI'S 
I " " "

m;1J~1mh.:lVi 1en'Um'S1~tJfli'.:IU 1~'Ut!tlfftl'l:llt!tlfftl'ln'S ::~mh::mf1u tJ,j~'S 1'1f1~""oi'U ff.:l. ~ 

llHU tl1'1f1';HtJ'U ~ f1W::1f11m 'S1Jf11ff~{ 1J'I111'Y1 tJ1~tJl 'YIfll 'U 1~V'Sl'1f1J.:IfI~""'S::'UfI'S ~ 
" . 

~ .:I'YI:: liitJ'U l~ tJ'U 1'U 1'1f1'11~ Dli1mn1'1f1~'S .:I ti'm11'11D.:I1'U 1~tJ'U D.:I ~1 ~tJ 1'U mfll~ tJu Vi 1 ilm'Sfftl'ln 

2549 hw~::n1tll'S ~1J~1DVHll'U'U I~1::~.:I ~1'U 1'Ut!tlfftl'ln li4mh1J1'Y1f1 ~ D.:Ill~:: 1~'U'YII~ tJ'U 

Q ~, d d ~~ ~~ 
f1D1J .... 11~D'S'lf1tJffm.,jC)f.:l1Jm~1'StJ~ffD'Ull~::~1'iltJm'U~1J 

. . 
4 4 ~S;,'I ........
 

3.3 lft'H)"1J8T1&'If lUmn;J[J 

" .cS Q ~ •

3.3.1 tll'Sff'S l.:1'U'YII'S tJ'U f1D1J .... 11~D'S'lf1tJffD'U 

" tl1'S11fl'Sl::M'I1~tl\1~'S'SltJ1'1f1'11~Dli1D1111'1f1 04-311-204 tJ~,j~.:I1'U'YIflffD'Ui.11JIl~:: 

" . 
tl) fftl'l:l11i1 D1111'1f1~11J'I11'11Dl~D.:I.:I1'U1~tJ ~11J'I1 ~tlff~'StJ 'S:: tllf1U tJ,jm1'1f1~"".. 

" 
oiUff.:l L1H'Utl1'1f1';l.:1tJ'U~ f1W::1f11m'S1Jf11ff~{ 1J1111'Y1tJ1~tJl'YIfll'U l~V'Sl'1f1J.:IfI~""'S::'UfI'S.. 

" . 
'U) 11fl'Sl::M1~fJtJ'S::ff.:Ifltll'SffD'U1'U li1D'I111'1f1m1J'I11'11Dl~ DH 1U1~tJ ,)'1'U• 

• I ".,,, 

SId 0 ~ ,. 1"" d Q 4.cS 4 4 " .. I Q Q,lQ " 

f1111J1'1 'il11lJ'U l fI tJ '11 Fjl'lftJ1'1f1ty.... ~lW 11'UD'I11'Y1~::ffD'U l'U D.:I ~ltll'UD'I111'U 'U 'YI1.:1 lJ!I'U~ ll~ 1 

tJ 11J 111,j~'U'YII~ tJ'U II~::l~ tJ'U1~QtJ'S::ff.:I fltll'SffD'U 

Q ~ 4 4 1" Q,I Q,I ~ " Qd~ ~ 
f1) 11fI'S 1::'I11'U D'I111.... m~Dtll'U DM1 'I1l'111J1:: ff1Jtl'U 1~fJtJ'S:: ff.:lfl f11tJ11i tll'S• 

" - ~f11~ tJ~ih~1Jli1 Dl111'I1'~'S .:I~l1.rJ~QtJ'S::ff .:Ifll;r.:l.... q~m'S1J 
" . " 

- U11i1D1111'11'~I~tJ1'1f1W,)'1'Uli1Dl11 ~1'U1'U 2 'Yhu ~'S1~ffD'Ull~::tJi'mJH 
~ .. . 

" "a,dad Q,I QQ,I

tl) l~ ';j tJ1Jl'U Dl11'U'YII'S tJ'U ~11J'I11'\1m'S D.:I.:I1'U1 'iltJ 
" , 

'\I) U11~QtJ'S:: ff .:I~I;r.:l .... q~mnJll~::li1D'I11 ~11J'I11'11 Dl~D.:I .:I1'U 1~tJ1Jl ~ ~ IIU.:I 

" li1D'I110Vtll~'U'I11'11DVDtJ "I 
" .04 .cS 0 afj/Q,I 0 'J/Q,I

f1) 'U 11'U Dl11'U'YI1 ';j tJ'U1J1'Y11'U'YII'SD.:Ifl1tJ'ltl'l:lW::fI1'U'S'StJ1tJfI1tJDtl'l:l 'S 

.:I) t!~ ~~ltJn11~lDli4D~"n11~U 'lffl'U'YII~ tJ'U f1D1Jyj11~D{'li1tJffD'U ~ltJll1~11J
~ , 
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'il) ~(hmi 11~10~~~1~tI1rt'U ~~~~H 1l1'~11'u'U mnllU'VIL; tJ'U flO1J~1L;\0{'lf1tJ 

ffO'U ;\11J111~OL~0-3-31 'U 1 ~ tJ l111~ 1 O~rlltJYi lUnl'U~ lLi!'U n 1'S ff11-31U 'S un'S 1JU 'VIL; tJ 'U 
... .I, 

fl 01J 'Vi 1L~ 0 'S'lJ1tJno'U 

o cl ~ 0' I .d Y d.cl Y Y , ... 1'1 JI Y .d 
\l) 'U1Ul1L'S tJ'UflO1J'Vi1L;\v'S'ti1Vno'U 'VI ff'S1-3Ln'S 'ilL'S VU'S OVU~1 lJ L'tf NL'lftl1'tilW 

.. u 

~1'U~0~1'U1'U 2 ,);''U ;\'S1'ilffOULLn1ui'1J1.jl-3U~''\I~11Jfhu'U:;l11 

'If) 'VI fI ~ 0-31 ~U'VIL; V'U flV1J~ 1L;\0{'lf1Vno'U L~ tJffm.l1~tJ un'Vi; tJ-3~l-3 "l 

'VIH~l'U L~O'tfl m'S~lLi!'UL~O~ tUtll'ViLm::tll1:l1~1~ tll'SL~tJ1J 1tJ-3 LfftJ~ 'S11Jo-3n~1~1~1'U 

tll'S (5 tJ'Utll'S fftJlJ L~0l11,j'tJ\!~~ '~1Jlui'1JUl-3uni '\10m!nffn1:l1~ '~1 'lfn~1J'VI fI ~0-3 
." . 

Clf) lh',jll1'~L;tJ1'lflqj~lULU O'tflLL~::~lUtll'S H~~ffOtll'S ffOU U'S ::LfilJ fJWtll'Vi 

d ..:::. 0'. .dQl
1J 11 L'S tJu flO1J'Vi 11~ m'lf1tJnOU'VI'ViWlUl 

~ 'ill'S Wlm1JLnwcnnnU'S::LijU;\l1Jfl 111J flflL~'U'\J0-3N'L;tJ1'lflW 'illnH~'\JO-3 
'II U . , " 

filL\l~tJ.yj'~i'1Jm1JLLU1'V11~'\I0-3L1Jffn (Best, 1983 : 179 - 187) ';-3U 
. .
 

od 

mm~tJ fflUtll'SU'S::Lij'U 

od 

4.50 -5.00 f11Jln 

od 

3.50 -4.49 fI 

2.50 - 3.49 1fM 

1.50 - 2.49 fl1'JUi'UU'j -3• 

1.00 - 1.49 l~'u'~ 

OJ) U11J'Yll; tJU flO1JYi11~O{'lf1tJffVU m1J111,j'm~V-3'\JV-3~1~tJ~ ff1J\!'S ruun1'U 

'I !II d!ll ... I 

L'lfln1J'\JO\!~'il'S ~ 'l1nmJ1J'Ylfl~O-3 
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'I "... .... .
YI ~HH).:J I 'l11.J Y11'HJ 'U fI f) 1J'rI11;Hl ') 

... .... . 
l.JYl1,) tJ'U fI f)1J 'Vi 1191 f) ') 'l11tJfff) 'U 

,hhJ1~tll.Jnri1J~1f)dl.:J• 

_I.cI. Q,I " "d .o=:::a 0' ,
3'U'n 3.2 "I 'U9\f)'U O1')ff')1.:Jl.JYl1') tJ'U fI f)1J 'Vi 1191f)') 'l11tJfff)'U 

" a" QJ d .cI

3.3.3 01') ff') l.:Jlll.Jl.JYl9l fff) 1.J191 F-Hl ff1J qYl1i YI1~ 01')1') tJ'U 

.o=:::a 0- J QJ ,,4; .o=:::t.Q,I 

n) 11m1::'\11'Uf)'H19111J'\11'U m')f).:J.:Jl'U 1~ tJ 

" " "I) 11ml::11191Q1.h::ff.:Jti'I;.:J'Viq~nn1J'Uf).:JlUml1n.:J111J91 

f1) ffn~119il,)111"::mnffl,)lrltJ1tll.J01')19l11"::01nh::LiJ'U~,,nl')ffml1 1~f)1~1~'U 

" .a..e:t. QJ4 do. 4 " 
.:J) ff,)Hlll.Jl.JYI~fff)1.J1"f)n91f)l.J'll''U~ 4 9111"fln 'Ylfl')f)l.Jfl"1Jl'Uf)111U"::• 

191Q1.h::ff.:Jr11~.:J'rIq~nn1J 
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• ..; Y .1 1YY"; y.:. I 

~) 'Wlll'U'U'Vl~H'I'ij'U'Vlff~H'U'W "Hj1'lftJ1'lflqj~1'W1'Wij'Hl~1'W1'W 1 'Vll'W m1~ffij'U 

,	 ,." I'_I'" _I ~ .... , Y\iJY eIe1 eI .... 11"" eIe1 I 

llll::U~'Uulmfl L'U l'Wij 'H L~1l'U'U'Vl~ffij'U'VllJfl11lJ1'VltJ'I~H~llJ1'Wij'HlUll::~11'Wij'W '1 'VllJ~ll~ij 

fln1~tJ 

u) Ulll'U'U'Vl~ffij'U~'Aui'mJ~'111~''Ull~1'U'Vl~llij'l (tryout) tlmrflfffl'l:ll~::fi'U 
" 1J~::fllffUtJ,jm1'lfl;'W'i'Wff'l 1l~'Wfl1'lfl'liHtJ'W~	 lJ'Hl1'VltJl"'tJl'Vlfll'W lllv.. mU::1ff1m~lJfflff~{ 

~l'lflJ'Iflll'W~:::'Wm 1'WfIl'fILitJ'W~ 1 tJfll~fffl1:11 2549 ~1'W1'W 1 11'ij'l ~'1fh"''1litJ'W1'lfl'Hiij 
,: Go'.cS ~ til .d".l aQ "t ,

1'W ij'H l~H fl'U'U'Vl1~ tJ'WflijlJ'W11~m'lf1tJffij'W'Vlff~1'l'U'W 1'Wij11ml:::'H 'Hlfllfl11lJtJlfl'lltJ {level of 

" difficult} llll:::fhfll'Wl~~lll'Wfl (discrimination power) l~tJiimmuet1Vi~lHUlfi'lu fil'H'W~l11' 

,j'ijffij'Uijfllfl11lJtJlfl~ltJ (P) ijV~:::'H1H 0.2 ~'1 0.8 11ll:::ijfhfll'Wl~~l11'Wfl (D) ;'111~ 0.20 ~'W'U..
"	 . .

Q,I Go' Y.QQ,f I 4 Go' 

11 'fl:: fll~ 'HlfJW fll'W'U ij'lll'U'U'Vl~ffij'U'Vl'lU'U'U ~1~tJ'Hlfllfl11lJ l'lfijlJ 'W 'U ij'l11'U 'U'Vl~ ffij'U (reliability) 

, ,, tlQ d'Q,I	 " Go'1~tJ	 'lIff~~'Uij'l fl1~ij~ ~'lfl~ff'W (Kuder Richardson Formula 20) ('fl1'W11'fl:::ij'lflWl, 2538: 198).. .. 

Lrl ij lAfl lfl11lJL~ij~'W LL~1 UllJ l~l L11'W fln L~ij fl,j'ijffij'U~ Hl'W 1flW et1;\'1fl~ 11 11 'fl::: UllJ l'Hlfll 

fl11lJ1~mt'Wflflflf'l 1rlij lAfllfl11lJL~ij~'WmlJ~~ij'lfll~1l~1 ;'1Ul,j'ijffij'U'll~;j",ul,*tl'UmjlJ 

~1ij Vl'l 1 ~tJ11~'1,j'ijffij'U ij ijflLil'W 2 'll~ 'll~ll ~ fl 1,*Lil\JLL'U'U'Vl~ffij'U nij'W Li tJ'W lL 'fl::'ll~ ~ffij'l Lil'W 

11 'U 'U 'Vl ~ ffij 'U'H "''11i tJ'W 1 ~tJm ij'Ufl'JlJ L,1ij 'Hl1~Q u ~:::ff 'I fi'~'1'H lJ~ 11 ~1U III 'U'U 'Vl~ ffij'U'll~ ~ffij'l 
I 4G1.cS GI " lJl'H lfllfl11lJL'lfijlJ'Wijflm 'I 

o Q	 d ~ 

3.4	 fll1~11'U'Ufll1'nVli;18'1Ut'l:::lfl'U11'U11)J'lJt'l'Ji;1 

" "	 . " 
fll~'Vl~'flij'lfli''1U ~1~tJfh'H'W~fll~'Vl~'flij'l 1'Wfllfl1itJ'W'Vi 1 tJfll~ffmll 2549 fi'lu.. 

1. fll~l~itJlJffm'W~ 1~l1'ij'lu~:::'JIlJ'Uij'lflij'l'Uiflnl'Vlfll 'W l'flv mfll~ij~ffnU40 tJ 

"	 " . 
i'W 2 lJ'H 11'VltJl"'tJl'Vlfl1 'W l'flV~l'lflJ'Ifl'fl'W~:::'Wm ijumwflijlJVi11~ij{ ~1lJ't1'1 Lfliij'lU ltJfll'W • 
lU~lvfl1~ij{'Uo'lnij'l'Uiflnl'Vlfll'W lrlv 

2. IIvnll'U'U'Vl~ffij'U 111'nri 1J ~1ijVl'I'n lU'U'U'Vl~ffij'U nij'W Li tJ'W• 
3.	 'ti lfll~ffij'W A1tJ'U'Vl1i tJ'W fl ijlJVi1L~ ij{'li1tJffij'W 1~ ij'l n n llflU fi,j9j fll~ ()ij~llrl::: 

"" .
u~:: flij'UM1~ 9lth~'W1tilij1'W~'1'Uij'llfl~ eJ'ItJ'W~~l'1frl 191tJijm~n 6~ffij'W 1 lh'W flij ~~'ti 11~tJlil'W ..	 .. 
Y 
~ffij'W.. 
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5. ~ 1N'tl ~,~ ~ 1f1f)l'1 Yi 1Ll1.J 1J'YI ~ fft'll.Jf)t'll..l ii tJ'I..Ill 'tl:: 111.J1.J 'YI~ fft'll.J'H a~li tJ'I..I ~t'l~mi 1J 

;i';ltJdHhFi1m 1::..r'H 1N'tl ~1JiJ'YIi'YIl~ f)l'1 1i tJ '1..1 1m:: ~ 1N'tl~, ~~ 1f1f1 n Yi 1111.J1.J 'YI~fft'll.Jnt'l'l..lli tJ'I..I 

U'tl::lll.Jl.J'YI~fft'll.J'H a~li tJ'I..I 'tJi1m1::..1'H1tJ'1::ff'YInm.... ~t'l~1.J'YI1i tJ'I..Iflt'l1J~1111t'lf'liltJfft'l'l..l 

I "" 'YIl1fft'll.Jf1t'l'l..l L'W'I..I ---------------------------------------------,- -

- --- -------~ 
I 

d iI "" ... 0' 
L'1 t.I'I..I mtJlJ'YI1'1 tJ'I..I fl t'l1J ....1111 t'l '1 

I 

'lfltJfft'l'l..l r.----, 

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

I 
I 
I 

..II 

4
I 
I 
I 
I 
I 
I 
I 
I 

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

QC6~ ~ ~ J SI 
3.5 i;TDVIlI IV l,"m111fl11::'H~8'J~ 

II II 

f)l 'j i i Vfl i'~ lj ~i i tJ 1~iLfl '1 1::..1'Ii't'l1J 'tll ~ tJf)l 'itl1 'I..I1W 'H 1fi 1'Y11_3 ff() ~l '1..1 f1 11 i 1m1~ M 
v v 

111.J 11'Y1 IPH1t'l1.J f)l'1 rl1'1..11W fi 1fll11JtJlf1~ltJ fi1fl111JL~t'l1t'l..l ~_3 ff()9il '1..1 f)l'1iLfl '1 l::M'Ii'tJ1J 'tl~_3lj" 
v 

QQ-d'l "'1 0'
1. ff()lI'Y1 ~ 'If ~ '1..1 f)l'1 

Q

lLm1::11 LL1J1J'YI ~fftJl.J 

1.1 fi1fll11JVlf1~lmL'tl::fiTii1'1..11~n)111'1..1f1"t'l_3LLl.Jl.J'YI~fft'l1.J 
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I ." " III
ff~"'Hlfl1ml1JtllfHlt1'11V.:J'IIVffV'U(Cl1'UllCl::V.:JflWl, 2538 : 210 - 211).. 

p=!i
N 

0 . ".4 CioilQl
R flV ~1'U1'UfI'U'YI'YI1'11'O'U'U\Jfl 

.4 doilQlQl0 . "" 
N flV ~1'U1'UfI'U'YI'YI1'11V'U'U'YI.:JM1J~ 

1~t1~1I1'HU11~Vmj'VffV'U~~~1f1111Jtllfl~1t11'U·lh.:J 0.20 il.:J 0.80 

• 0 0 " " QI

ff~1'Hlfl1m'Ul~~111'Ufl'llV.:J'IIVff'O'U(Cl1'UllCl:;V.:JflWl, 2538: 211).. 

. " 
Ru flV ~1'U1'U,rfl1~t1'Un.yh,j'mr'U\lfl 1'Ufl~1Jlti.:J 

. " 
RL flV ~1'U1'U,rfl1~t1'Un.yh,j'v,r'U\lfl1'Ufl~1JVV'U 

N flV ~1'U1'U,rfl1~t1'U 1'Ufl~1Jlti.:JllCl:;fl~1JVV'U
 
,. ~ .4" dd I 0 ~. J 1
0

~~t1'Yf1l11Wl1ClVfl'llVffV'U'YI1Jfl1m'U1~~111'Ufl~Hll~ 0.20 'II'U tJ
 
. a ~
 

1.2 fl1f1111Jl'lnJ1J'U'IIV.:Jll'U'U'YI~ffV'U . . 
~~ 'J'Hl~1f1111Jl.;jfmj 'U 'II V.:Jll 'U 'U 'YI~ ffV'U 1~ tI 1~~~ 'J KR-20 (Kuder 

. ~ ~ 

Richardson Formula 20) (Cl1'UllCl:;V.:JflWl, 2538 : 198) 

r =_n[1- Lpq] 
II n -1 S2 

I 

4 
11J'O 

4 0 ".. .;. 4 QI 

n fl'O 1I1'U1'U1J'01J'O.:Jlm'O.:J1JV1~ 

p fi'O ff~~h'U'IIv.:J~'til1fll'U,j'vMd.:J C"l ,r'UflVff~ri1'U'IIV.:Jfl'U'tilf.)fl .. I .. 

" ti'UfI'U't1.:Jl11J~ 

.:M QI I ".:i 0 c:lto 1 ".J 4 4 
q flV ff~ff1'U'IIV.:J~'YI'Y11p..j~ 'U'II'OM'U.:J 1 M'J'O flV 1 - P 
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. " 
S/2 tiv fl::U'U 'Ufl1111UtJ 'jtJ 'j1'U 'U V-:J Lfliv-:J 1jv'ti-:J~,j'lJ 

1.3 filL~~tJL~'UflW~ (n'1'UU~::V-:JflWl, 2538: 73) 

- IXx=-
N 

...; 
LllV X fit) fllllQ~tlt1;l~lrl1lJ'\J'f)~fI::LL'UlJ 

"'i. !)I !)I

N flV ~1'U1'U HL'U1 'CYVlJ.. 
2. fll'j1~mlllL~tJ-:J~H'UV-:J~V'CYVlJ~11l1~f:ltJ'j::'CY-:Jfl• 

'" .,; "'.1 "I 1!)I
"J~'jfll'j1~fl1111L'YItJ-:J~H~11l1~QlJ'j::'CY-:Jfl ~tJ 'Jj'''J~'j Rovinell and Hambeton 

(ti-:J1~, 2536: 185 - 186) 

n

IX; 
o.v.=~ 

n 

..;
 
LllV
 

.a 0 "d 
n flV ~1'U1'U~L'Jj'tJ1'Jj'lqj 

"'i "'.1" cI ~IX fW mlll~H~11l1~f:llJ'j::'CY -:Jfl llfllLlJ'U + 1, 0 U~:: -1• 
,. II SI 

l~tJ~ ~1'jW1LtiVfi~V'CYvlJniifilfl1111LntJ-:Jm -:J'UV-:J1~f:ltJ'j::'CY-:Jfl';-:JU'; 0.50 ~'U1tJ• 
1 I .c::S Q,I do 

3 fll'j 'YI~'CYVlJfl1111LL~fi~l-:J'UV-:Jfl:: U'U 'U fiV'U L'j tJ'U Lm::fl:: U'U 'U '11 ~-:JL 'j tJ'U 

104) 

t= ID 
~NL,D' -(LDY 

N-I 
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4.	 fl1111f11 1::1-1''H1,h::~'t1itl1.... 'UfJ~1J't11~ lJ'UflfJ1J-W11~fJ{'Jf';WfffJ'U 

ffil~~' '*, 'U fl11'H l'lh ::~'t1i tl1.... 'UfJ~1J't1L~ lJ'UflfJ1J-W11~fJ{ 'Jf1lJfffJ'U i~w' ,*ff~1.. 
... " (Lff11DW, 2528 : 284 ) 

. ... ' ''' M , H~'UfJ~fl::U 'U 'U 1~HW\llflfl11 fffJ1JflfJ'U fl1111lJ'U (Pre-test) . 
... ~ ...

M 2	 = H~'UfJ~fl:::U'U'Um~lJ\llflfl11fffJ1J'H~~fl11L1lJ'U (Post-test) 

d " p	 = fl::1L'U'Ul~1J'UfJ~'UfJ't1~fffJ1J ...	 .
 
fl1'UfJ~V~11n1'Ufil~~lfl~~1U\l::ihh1::..,.il~ 0 ii~ 2 ~lfl1fi'H1fJfJfl1J11~ijfl11J1flfl'h .. 

1 (1fJ11 1J't11~lJ'UflfJ1J-W11~fJ{U'U 1~1flWet11J1~1!1'U 



..i'Unn 4 

1~m.h::n'.:jfl'\J fl.:jfl1~1 ~rJflf.:jif 1~vn'f1.:j 11,,:: 'H nJ ~ ::ff'YIn.fl1't'l 'lJ'YI1~ tlU flfllJ~11~ fl{'lf1t1n'flU• 
1~ £l.:j fll~ NmJ B,j9jfllHlV~LL"::lh::flV'lJ'l11~~l\f1iJU1~m't'l i1.:j'\J fl.:j lfl~fl.:jtlU,;'~ L'lt" 111'Hi''lJ 

Uf) ffml1~::,,)'lJlh:: fll i'tU iJ,j~~1'1l'l;f't'l ~U n'.:j LL~ U fl1'1l'l 'lfH tI U,;' mu::1i't1fl n lJi't1n'~ {..
 
11 l'tl1'Y1t11'fim'YIfl i Ui"~~ l'1l'lJ.:jfl"'t'l~::Um U"::11m l::M~"fflJq'YIt'YIHfll~L~ tlU 'H 'fi.:j 1I1flL~ tlU ~1t1 

d .c:. tI • JIq., , JAq fI" ., J
'lJ111~tlUflfllJ't'l1l~fl~'Il'1t1n'fl'U i~tI~111t1 ~11m1::'H'\JfllJ" ~.:jU. .. 

.c:. tI. c. d q Cl. tI. "d 
1 fll~11m 1:: 'H 'H 1fl1fl11lJfl~L'H U'\Jfl.:j 'lJ'YI1~ tlU flfllJ't'l11~fl~'Il'1t1n'flU 1I1fl~I'1l'tl1'1l'lqJ 

2 fll~11m 1::M'H 1tJ ~::ff'YIn.fll't'l'\Jfl.:jUY1L~ tlU flfllJ~11~fl{'lf1t1n'flU 

3 fll~11fl~ 1::M~"fflJq'YIt'YIHfll~ 1~ tlU 'H 'fi.:j 1I1flL~ tJU ~1tJUYIL~ tlUflfllJ~ 11~fl{'lf1tJn'flU 

... i'S! 
4.1 Ni3nl'lllfl'll::'H'UB\li3 

fll~1lfl~l::M'H1tJ~::ff'YIn.fll't'ltJ'YIL~tJUflV11~11~fl{'lf1tJn'fl U 1~ fl.:j fll~ NfltJ B,j9jfll~ (J fl~11":: 
JI J1. J1 

tJ'i:: flfltJ'l11~ ~U 1iJUl;1m't'lii.:j'\Jfl.:jlf1~fl.:jtJU ,;'~I'lt" tJ ~ 1fl{] ~"~.:jU 
Cl. ", 4 d .::I 4 tI, "d 

fl1~11m1::'H 'H 1fl1fl11lJf1~ L'HU '\Jfl.:j 'lJ'YI1~ tJU f1 fllJ't'l11~fl~'Il'1tJn'flU 1I1fl~l 'Il'tI1 'Il'lqJ 

.4 , 4 d 4 Cl. tI, "4 
VIl'lHrJ 4.1 fIlfl11lJfl~I'HU'\JV.:jml1~tlUflfllJ't'l11~fl~'Il'1tJn'flU1I1fl~I'1l'tJ1'1l'1(JJ

• u 

~lU1U (flU) x .... ... d 
~:: ~'lJ fl11lJ fl ~ L'H U 

.. 
y ... 
\>IlUll.wm 4.41 

~1U fll~~i1fl~flfll~n'flU 2 4.92 

1I1fl m 'j 1~ ~ 4.1 11 n'~ ~, l1'1l1 U 11'lJ'YI 17 tJ U fl fllJ ~11~fl{'lf1tJ n'flU ~ a1~tln'fH ~u ihl1.. 
4 d "4 ,,~.d., '4 d "4 

fll1lJ f1~1'H'U '\Jfl~ ~1 'Il'tl1'1l'lqJ'YIl.:j~1'U l'U fl'H 1fl~'YI~ ::~'lJ 4.41 11 "::fl1fl11lJfl~L'H 'U '\Jfl~~l'll'tl1'll'lqJ 

'YI1 ~~1'UflU ~i1fl~flfl~~~::~'lJ4.92 n'~tJ'~11 al;tl1'1l'liUiifl111Jfi~llfU11'lJ'YI1~tJUflfl1J~11flfl{ cu • IV Co' 
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2 

I II J1 • , 

,htlfftlU l~O.:J fll'i1Jm.l6,j~fll·HltI~U(1::'lh::tltltJ'I11ii~l\hiJU1;itl1..,ii.:J'UtI.:J1flio.:JtlU~~hC)f(1Vi 

",.. ... !I.l " ~do ~ !I 1 !I.... ~ 
~l'ltlff'iH'UUO~ ULtlWC)1~ 'Yl.:J'YlH~lU1UtI'HlU(1::Yll.:Jfl1ufllmMI·C1t1fll'iffOU 

fll'i'H l'lh:: ff'Yl~m..,tJ'Yl1i tlU fl tl1J'Vil1~tI{'I11t1fftlU 

ffn~~'~' 'U fll'i'H 1,.h::ff'Yl~m..,'UtI.:JtJ'Yl1i tI'U fltllJ't111~tI{'I11t1fftl'U lfltl'~ffm.. 
do~ 

(lff11Wtl, 2528 : 284) 

do. doI

M I ~(1'UtI.:Jfl::11 U U1U (1t1'lltlfll'ifftltJtltl'Ufll'i 1'itlU (Pre-test) 
, 

M 2 = ~(1'UtI.:Jfl::11'U U1U ~tI'lltlfll'ifftltJ'H".:Jfll'i1i tI'U (Post-test) 

p 

, .d 1 y ~ 4 • .4 y..c::i 1!1do II

~1'UtI.:Jfl~'i1fflU'Yl ~'lltl\1~'iU\'I::lJfll'i::'H1H 0 tH 2 tllfll'Yl'H10tltl1Jl fllJfl1 

, 
'" I ld ~ tI~ 1!1 ~ 

lJ 1tltll1 () tll1tJ'Yll'i tI'U fl mml1~tI'i U'U flltlW C)1lJ 1~'i! 1U 

I 

U'Yl 'Ufll M. = 8.91 

M 2 = 19.73 

P =11 

.1 ........ 19.73-8.91 19.73-8.91
 
lJ'i::ff'Yl1im~ = +---

25-8.91 25 

=1.105 

~1~ 1~l'rhtitJ 1.105 fl.:JJ'U tJ'Yl1i tI'UfltllJ't111~tI {'I11t1fftl'U l~tI.:J fll'i1Jtl1.lfi,j~tll'i 
QJ.ct : QJ 1 ~ .c:!I. tid. 1!I ~ 

t1t1fl11(1::1.h::f)ijtJ'Hl~~UllJ'U1'11t11~(1.:J'UtI.:J1mtl.:JtlU~fl1C)f(1 flltlWC)1lJ1~'i!1U 90 190 

.c::. tI QI e:t d QI 4 Y 4 q tI, 
3 f) 1'i11m1:: 'H ~ (1 fflJ q 'Yl1i 'Yll.:J tl1'i1'i tIU 'H (1.:J \'11m'i tI 'U fllt1tJ'Yl1 'i tIUfl tllJ~ 11~ m 'I11t1fftl'U 

.:::. tI QI I/I::::t .ct I I 4 Q,fd fj/ .ct 

tll'i 11m1:: 'H ~(1 fflJ q'Yl1i Yll.:J fll 'i 1'i tI U 'i:: 'H 1 H tltl U 1'i tlUll(1:: 'H (1.:J1'i tlU fllt1tJ'YlL'i tI 'U 

fl ij lJ't1lWI Df~lt1fftlU 1fltl i ~ffi)~i U tll'i11m1::11tl1'i 'Yl~fftltJfll1lJ11~ tl,j 1.:J'U tI.:Jfl:: 11 'U 'U ntlu1i tlU 
.. 

11(1::'I1".:J!~UU (t-test: One-Group Pretest-Posttest) 1.I'i1tln~(1fl.:Jij 

~(1fll'ifl1'U1Wfll'i'YlflfftlmrmT1Tl\ylfltltllffUfll'ill'iltll1\H'UO.:JVi (t-test) 

LD = 119 LD2 = 1,350 N 11 fl'U 
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.4.a I • I 

l1JV D flV ml1JUflnflH\lV~fl::U'U\mfl"::fJ 

... 0 I

N flV ~1'U1'UfJ (fl'U) 
, 

u'YI'Um 

119 
t =----;======= 

11(1,305)- (119Y 
11-1 

119 
= 

4.40 

=27.018 

;)lnfl1'jl~ t ~~ii df =10 'j::,j'tJml1Jl~mt'U 0.01 iifh 2.764 ~~i1v'hil'U~fllH,n 
• II • 

u~ifh t Yifll'U1W'~Il'hti'lJ 27.018 ~~n11~fl'l1"n U1J,,"h~"nl'j'YI"ffV'lJ 2 fli'~ufln~l~ti'U,:r'U 

fiV nl'j l~ V'U ~1V'lJ Yll~ V'U fl V1JYi11f1V1'li1VffV'U 1~ V~ nl'j~mJ ~,:r~nl'j(lVfllm::lh ::nV'lJ111~fl 
: QI ~ q 4 tid. ~ d y' J .d 

'U l1J'U l'lfD1.... "~\1 V~1 fl 'jV~ V'U f1fll9m ,:rmmlJl1Jfl111J~IYi1J\I'U vdl~ii,:r vdlTiqj'Yll~ ffi)~'YIOS ::,)1.1 

0.01 

<do ~ .do Q d ".d. y ~ Id Q,Ie'l I 

4.2.1 1.1 Yll OS V'U flV1J 'Y'l1bflD'S'lf1VffV'U 1Jmfl111Jflfl m'U ~1 n~I'lfV1'lfltlJfll'U l'U V'I11VVYI OS::fl'lJ 
.. u .. 

4.41 U"::~l'UnlOS~ilfl~VnlOSffVUvd~os::,)1.1 4.92 i1v':hml1'U OS ::')1.1~.. ..
 
4.2.2 1J OS ~ifYlii .fl1'Y'l\lV~'lJYlI~ V'U flV1JYi11f1V1'li1Vfftl'U l~tl~ nlOS~n1J~,:r~ nlHltlfllW:: 

II II • 

1Jos::ntl'lJ111~flihiJ'Ul~D1'Y'l~~\Itl~If11tl~V'U"~19m '~mW~1JlflOSil'U 90/90 
• II 

Q,I <do" d Q tI I Q,I oIIl:9 <do "Q ~ I <do 

4.2.3 'l1" ~ ~ 1m OS V'U fl1V mll'S V'U fl V1J'Y'l11fl tl OS 'lf1 VffV 'U 'U nfl'nlJ l1J fl111J OS.. 1'Y'l1J 'II 'U tl Vl~ 1J 



... 
'lJ'fI'fI 5 

>I >I	 • 

f1l~ 1 ~flfli'-:lU i:ill1Qlh:: ff -:I fl1rt flff!1-:111 ~::'H nh::ff'Yl i fi 1"''lJ'Yl1~fl'U fl fllJ Vi1111 fl{'lf1flfffl'U 
I	 JI JI I 

1~ fl-:l	 f1l~ 1JmJii,j'~f11H)flflU~ ::lh ::flfl'lJ'I11~fI\hiJ'U1 ~fl1..,tl-:l 'Ufl-:llfl ~fl-:lfl'U ¥1~19f~ ff1'Hi'1I 
>I 

Ufl ffflll U:: ~'lJ lh:: f1lffU fl,j'11 ~1 'lf1;.., ~'U ff.. -:I m~'U fl1'lf1 'lfN fl 'U¥1 mu::1 ff1 fl n lJ ff1 ffll { 

lJ'H 11'YlfJl"'m'Ylfll'U l~V~l'lflJ-:lfl~..,~::'Um 11~::11m1::"" ~.m~lJq'Yli'Y1l-:lf1l~l~ fl'U 'H "'-:I ~1f1l~ m..l~1fl 

'lJ 'Yl1~ fl'U fl fllJ Vi 1111 fl{'lf1flfffl 'U milJ~1fldN~1 ~1 'U f1l~1 ~mrJ 'U UflffflllU:: ~'lJ lh::f1lffUfl,j'm 
>I	 • • 

1'lf1;"'~'U ff -:I UH'U fl1'lf1'lfNfl'U¥1 ~1'U1'U 11 fl'U 1fl~fl-:liiflnl ~1 'U f1l~l~'lJ'IrfllJ ~ 1'U f1l~1~fl flfl..	 .. 
•	 >I >I 

'lJ'Yl1~ fl'Ufl fllJ Yt1111fl{'lf1flfffl'U L~ m f1l~1JmJii,j'~ f1l~ () flflU~::th:: flfl'lJ '111~ flU 1iJ'U1';fl L.., tl-:l 'Ufl-:l 

.a	 ~d Q,I Q,I te! .c:I 

1mfl-:l fl'U 11 fI L9f~ U~::U'lJ 'lJ 'Yl fI fffl'lJ 1f1H~ fflJ q'Yl1i 'Yl H f1l ~ 1~ fl'U 
>I • 

f1l ~ ff! l-:1'lJ'Yl1~fl'UflfllJ Yt1111 fl{'lf1flfffl'U1'Uf1l~ 1 ~flU L~ lJ91'U ~lflffflll1'H '"fl ffll m~:: .,j'fllJ ~ .. .. 
I .c:. ~J 0 QI 0'"	 " od

111-:1 '1	 f1l~1Lm 1::'H 1'Ufl'H 1 f1lm1'H'Ufl111QtJ~::ff -:lfl f1l~ff~ NU 'lJ'lJ'Yl~fffl'lJ f1l~ ff~ l-:1'lJ'YlL~flU 

flfllJVi1LlI'O{'lf1flfffl'U U,j-:lflflf1lrJ'U'lJ'YlL~ fl'U 1~m~'lJ,j''U nflln'UUH'U~~~fllJ 
... ".1'" ... .. .. .. .. " .1 'I" ..I	 I

f1l ~ 1 Lfl ~ 1:: 'H 'H llJ ~:: ff'Yl1i fi1.., 'lJ'Yl1~ fl'U fl fllJ.., 1111 fl~ 'lf1fl fffl 'U 'Yl ff~ H 'U 'U I 'lf1 flW t)'1 f1l~ 11lfl1 

tJ~:: ff'Yli fi1.., 90/90 fl U1Lfl ~ 1::""H~fflJq'Yli'Ufl-:lmilJ~1fl~1-:1~L~ fl'U ~1fl'lJ'Yl1~ fl'U fl fllJYt1111 'O{'lf1fl 

.4 0 I Q Q,I.et" 'j} Q,I .e:td fj}oQ Q,I )I J 
fffl'U LlJ fl 'Yl111'lJ'lJ'Yl~ fffl'lJ flfl'U 1~ fl'U 11~:: 'H ~.:j1 ~ fl'U fl1fl11 'lJ 'lJ'Yl fI fffl'lJ~1flH ~ fflJ q 'Yl1i 'Yl rj1 ~flff'1 H'U'U 

, CiIl tI fj/ 'I" Clio Clio') CiIl 0'	 I"1
11 ~:: H1 'U flU 1Lm1:: 'H'Uflfffl 'lJ11 ~1 ~fl l'lfff()l1 1'U flU 11m1:: 'H f1l ~'Yl flfffl'lJ fl11lJ 1111 fl1l1 ~ 'U'O-:I 

fl::11'U'Urifl'U1~flU11~::'H"'-:l1~fl'U (t-test: One-Group Pretest-Posttest) 

5.1	 tTltJ~Hlfl111;)t1 

flU 1 ~m ~ '0-:1 f1l ~ ff!1-:111 ~:: 'H 1tJ~:: ff'Yl i m.., 'lJ 'Yl1~ fl'U fl '0 lJ Vi 11f1 fl{'lf1 fl fffl 'U l~ '0-:1 f11 ':irl fl 
v	 JI, v 

tJ ii,r~ f1l~ () flfl11~:: tJ~::fl'O'lJ'I11~ fltl1iJ'U1';m..,tl-:l'Ufl-:l1fl~ 'O-:lflU¥1~l9f~ tJ ~lfl{] H~ ~-:I U 
.c::t Cil til .c:S' .Q c:: "d )I ~ Id Q"f 

1 'lJ 'Yl1 ~ flU fl fllJ.., 1111 fl ~ 'lf1flfffl'U lJm fl11lJfl fll'H 'U ~ 1fl rj1'lffl1'lf1 t1JfIl 'U 1U fl 'H 1'0 ~'Yl ':i:: fllI 

4.41	 11"'::~l'Uf1l~Htlll~'Of1l1fffl'U'O~~~::~'lJ4.92 ilfl11'O~1\.l~::~'lJ~ 

2 tJ 1:: ff'Yl i m.., 'U '0 -:I 'lJ 'Yl1~ fl'U fl'OlJVi1111 '0 {'lf1flff'O U 1~ '0 ~ flUrlfltJ ii,j'~f1l ~ () '0 ~ II "':: 
>I	 >I • 

tJl:: fl 'O'lJ'I11ilfltl1iJ\.l1';fl1..,tl-:l'U'O-:l1fl~'O-:lfl'U~~19f'" i~lf1WtJ1lJ111~j 1'U 90 190 
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3 'H ~-Hl1fH1 V\J ~"HJ'UVI 11 V\J fH)1JYi"H~H){,s1Vt'I'fI\J l!f1fffnniifl111J f1 ~1J~\J flvHij 

Go' QI Q,Q~ QI 4 'JI#:l Q 'JJ ~ ~ Q 4 1"
1JVd1flOJVlHt'I'(J~Vl1:~'U 0.01 'H1f1~11V\J1Jfl111J11'Yi1J'Il\J'H1'lffl ~ 99 % 

5.2	 eihh1UNG 

0111 ~vflf~if1~ \J f111 t'I'!HUCl:: 'H l'1.h:: ffVl i fIl'Yi 'U VI 11 V\J fl fl1JYi 11~ fI{,s1V t'l'fI\J 1~ fI~ 
w w • 

f1111JmJiju9i011 (J fI~ UCl:'I.h::f1f1'U111~ ~ U1~\J I~m'Yi li~ 'Ilfl ~1 fli fI ~V\J ~~ IClfCl ri 1'H1'Ul!f1fff1111 
w 

1::~'U'l.h:01f1ijVU9l11'lf1;'Yioi\J t'I' ~ UN\J f11'lf1'lh~v\J~ mU::1f11m11Jf11t'1'~ { 1J'H11V1V1ftV... 

IVI fll \J1ClV11'lf1J~fl Cl'Yi1 :\Jfl1 tJ11f1trilij'l..h::ffVlifIl'Yi'll fI~'UVlL1 V\J fl fl1J Yi1L~ fI{,s1Vt'I'V\J hi 
d" 

1f1WCVl1J1~1!1\J 90/90 ..	 . 
4 Q '.cI	 • .cI .cI' I GI I A 

11JfI'Yi 'il11W1fllm ClV'Ilfl~LL'U'UVI~t'I'fI'Uf1f1\J11V\J 1JfllLVl1f1'U 8.91 fllL~ ClV'Ilfl~ LL'U'UVI~fffl'U .	 . 
Q,I.cI .ct., 'QI 1..c:I	 QI.::I .cI' I I .cI 

'H Cl~11V\J1JfllLVl1f1'U 19.73 fllfl:U\J \JL~ ClV'Ilfl~U'U'UVI~t'I'fI'U'HCl~11 V\J 1Jfll~~f111fllfl:U\J \JI~ ClV 

'Il fI~U 'U'UVI~ t'l'fI'Unfl\Jl1V\J ~~ ~~mt\J 1'il111J1'il1f1t'1'lL'H 9J~~if 

1 l!f1fff1111~~1~V'~1~\Jmi1J~1f1VH flfl l!f1fff1111UN\Jf11'lf1'1iHV\J~ 1:i'U 
w w. 

tJ1:01f1ijVU~11'lf1;'Yioi\J~~oi\Jtlfi 2 flW:1f11m11Jf11t'1'~{ 1J'H11V1V1~VLVlfll \J 1ClV11'lf1J~flCl 

'Yi1:\Jf\1 ~~fh~~11V\Jflg1\JfIlflLiv\J~1 t1011fff1111 2549 O11V1~Clfl~ti'Umi1J~1f1vH~1~Vl~ 

O11V1~Clfl~U'U'U1,j'Uflf11,rUf1fff1111frl1~'H u1111~\J ff1\J 'Hd~'Ilfl~0111~V u9i'U fI f1ti'Ul!f1fff111111 
w 

L~\J 0111;V\J O11t'1'fl1J~11JtJf1~ UCl::l11011V1~t'I'fI'Uti'Ul! f1fff1111't1~'H1J~ l~v 1,jijf111vm1'\J 

2 nfl\JVI~fffl'U~1~V'il::'Uflf1ti'UUf1fff1111~~L~\Jmi1J~1f1VH11 fl:U\J \J~ 1~ 'il:ijNCll\J011 
•	 .. w 

11 tJ\J fi~1~Vfffl\Jflg flfl	 ~1'lf1tJiju9i~1\JVI~t'I'fI'Un1JLLCl::111~ i~ u\J O11V1~t'l'fI'Unfl\J11v\J~1V 
Q Q "~"QCV 91 J I ~ et ~ Q,I ~ 1 I.c:I ,,~ 

'U VlI1V\Jflfl1J 'Yi1191 fl1 VI ~1 'ilVff1H'Il\J fllm ClV'Ilfl~fl:U\J \J 'il~ m1'Yi11:\J f1nf1111 1J1Jfl111J1'Yi\J!1\J 

'1	 ~ d cI ~ I 4 "QQI d ~ 0'" 0 Q ~ cI 

I \J 1\J fI'H 1'YIL1 tJ\J \J \J 1J 1f1V\J UCl::11J fI N1'il VClf~L 1J \JfI1'il11 VNt'I' fI\J tJ1: 'il11'lf11\J L\J fI 'H 1'UVIL1V\J...	 ... 

fl fl1J Yi1L~ fI{'li1Vt'I'fI\J i~f1rl11 1,rl!f1fff1111~'UVlI1V\Jflfl1JYi1L~V{.., IrlflU f1fff1111~'U'YIL1 V\J...	 ... 
Qd41"o Q.cI ~GI.c:Id .dQl~ .c:I o't 

I t'l'1 'il 'il ~ 'H VIlU'U'UVI~ t'l'fI'Ul~ 1Jt3f1flHVI \JVI Clf~'IlW::VI\Jf1nf1111~'UVlL 1VlJfl fl1J 'Yi1L~ fl1 'lf1Vfffl\J 
w	 w ~ 

if~1f1~ 'hl!f1fff1111ijfl111J~~1'ilL1 V\J1J1f1 1'Yi11:Vl11'U11 'il::~fI~l11LL'U'UVI~ fft3'UL~1Jflf1fl1 ~ Clf~ 1lJ 
w	 w • 

O11l11f11~LL 10Uf1fff1111f11 'il 'il:l111,jfivv1~ i~U\J~Clfi11~ ~V'Ilfl~LL 'U'UVI~ t'l'V'U 11 ~~ 'il1f1~~ 1V ... 
.c:I Q d' • 0lil:9 .c:l,.ci I'.ci 1.cI 

'U VI L1 tJ\J fl t31J'Yi1L~V1'lf1tJfffl\J'il~ 1Jfll mClVff~f111 fll1~ Cl tJ'Il fI~U 'U'UVI~ ffV 'Uf1 fI \J ~ 'UVl11 tJ\J...	 ... 
... d" I 

fIV1J 'Yi1l~ fl1 'lf1V t'l'VlJ 

1\Jri1\J'Ilfl~011ilf\11::MNClff1JqVl iVl1~ f111ii tJ\J 1::1111~ nfl lJ 11tJ\J LLCl: 11 ~~ 11 tJ\J~ 1tJ'U VIii tJ'U 

Q d' I 'JJ 1 'I 'JJ QQ,'l Q 0' I 'Q,I
fI V1J'Yi 11~ tJ1'lf1VfffllJLlCl1 ~ V I 'lfff()~ I lJ 01111fI11:l1fl111J LL~f1m~ 'IltJ~fl::Ll'U lJ f1VlJ LLCl::l1 Cl ~ 

.cI	 d4:l 4':"IV 

L1tJ'U (Hest: One-Group Pretest-Posttest) 'il1f1~111~ t Clf~1J dJ = 10 1::~'Ufl111JI'lfV1J'U 
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0.01 ijth 2.764 ~"I(ifr:hL~'U~~11~n LL~th t ~th'U1W1~L'rhnu 27.017 ~"In-h~~11~n m.hrh 

~	 I Q,I ~4 d JJ cI -Cll tI. .4 
FfClnn'YI~ffflU 2 flHLL~n~l"1n'U 'U'Uflfl m~L~tJ'U~1tJU'YIL'HJ'Uflfl1J'Vi1L~fl~')j'1tJfffl'U L~m nn 

~	 ~ . 
fJmJ 6,j~nn (lfl~LLCl:: th:: nflUl11~~U1~'U L~m'Vi l;"I'\lfl"lLflifl"l tJ'U "~L91Cl \!nffm:nijfl111Jf 

L~1J~'Umh"lij\!tJ1hflty'YI1"1ff(i~~~::~u0.01 ~"Ifffl~fl~fl"lnU"I1'U1~tJ'\lfl"l ~ni (2543) 1~-rhm~ 

~ 

5.3	 '1J81t'l'U8LLU:: 

" .4 Q5.3.1	 'UflLff'U fll1'U::L'Vitlm~ L~ tJ'Um~fffl'U 

'llnHClm~ tJ~::L~'U 'Ufl"lH'I;tJ1')j'lW 1 ~th~::~Ufl::l1 'U'U L~ ~tJ 1'Unn tJ ~::L~'U'YIH~l'U.. .,.	 . 
LU 

~ 

fl1111'rhnu 4.41 11 Cl::fll~ ::~Ufl::l1'U'U L~ ~tJ 1'Um~ tJ~:: L~'U'YIH~l'UL'YIfliiflm~ Hl;~ii'm 'Yllnu 

4.92	 ~ l1J'li1"1fllfl::LL'U'Ul~ ~tJfl111Jfi~I~'U '11m ~1;tJ1')j'lty~11JLL'U1'Y11"1'Ufl"lIU ffll ij fllfl g1'U ~ ::~U~ 
~ d -Cll tI. .d~QI JI .I ~ .l -Clld .d)l-CllCU lC:i 

fl1 'lllJ 'U HCl1Jl 'illnU 'YIl~ tJ'Ufl fl1J 'Vi11~ fl~ ')j'1tJfffl'U 'YI Fj1 'iI tJff~ 1"1 '\l'U LlJ 'UL'U fl 11111im ~ fffl'U 'YIFj1'i1 tJ1J 

tJ~:: ffunn WLL Cl::fl111Jfl''Ulfl tJ1'U m~fffl'U 1Jl11 ClltJtI LLCl:: 1'U m~~h111'UmHhtJ-rh1~ 1fl'il::U 1 •. 
1~ 1flii,htJ'til11~1 i tJ~~'til1~'UU'YIli tJ'Uflfl1Jfi1L~flf1 'U m~ ~1 Lii'Unn1~ tJ1'U fl i'

~ 

"IU 
~ 

H'1~tJ i~i ~ .. 
~11ii 'U m~ lfl"ll1~ i~~H~i'u ~1"1 'illntlltJ'\.wn~hlii'Unn 1-H' ;"I'til1-H'flltJ~::I~'U ~ i ~flg1 'U~::~u~ 

.4 'id )I-Cll Q,I -Cll I Q,I do" I • " .. "i JlQ,1 Q,I "i 1
l1~(I"IfltJH	 ~n~11JFj1'i1tJfl~11 tJ"I1J'UflUn'Vi~fl"lfl~UH 91"1'i1::~fl"l ~~Um~'Vi~'Ul11Cl::LLn 'II 'U 

~ 

1flmff~fl i tJ 1'li'U m~ulL,j'lriU'YIlitJ'Uflfl'U,j'l"1UfltJ lUfl111~ltJCl::LijtJ~V"l i~~'Vifl tll'ViLLCl::lfftJ"I.. . 
V"l i ~ fl tI tJ~ij 1fftJ"I LL 'YI ~ nu 1"1 ~ fl 'U LUfl "I 'ill n L1Cl i 1 'U ,htJ'tilihrfl tJ ~n!

~ 

'U ~ 1'iI:: ihu'Ylli tJ'U .	 ~ ~ 

fl tl1J ~ 11~ fl f 'li1tJ fffl 'U Ii fl "I n 1~HntJ ~,j~nl~ (lfl~ 11Cl:: tJ ~:: n flU l11~ ~ U1~ 'U 1~fll 'Vi l;"I 'Ufl "I 

lfl~ tI"ItJ'U "~I91Cl i tJ 1.rt'Um~ LitJ'ULLCl::m~fffl'U N'fffl'U 'iI::9l'fl"lihin~:: 1'Unn(ltl~LLCl::tJ ~::fltlU..)I'" 1	 • I 
Q,,/ 4d. 0 Q,I	 a Q .4 tlid. ld. 0 .4 cv oIlI:!i ld. JI Q,I 

l11~~'U l1J'Ul')j'flL'ViCl"l'Ufl"llm fl"l tJ'U ~~I91Cl ffl1Jl~ (I'YI 'iI::~flUfl1m1Jl1Jfl'U nfffl~ l1J'U tiff"IfftJ ILCl:: 
~	 ~ . 

ffl1Jn (ILL ff~Hnn ffl1l~nn (lfl~LL Cl::tJ~::nflu,:r 1~~lh~'Ul~flL'Vil;"I'U fl"lLfl ifl"l tJ'U "~I91Cl i,r 
... 4	 .1'"i"'"
'Unffn~l~	 ~fltJl"1<Jfl C'J LLCl::lJCltl~fltJ .	 ~ 

5.3.2	 ,j'fllff'UflLL'U::L'Vlflm~1~tJfli'"I~fl i tJ 

1'Um~~lLii'U m~1~tJ i 'U "n~W::l~tJ1ti'Uij 
~ 

'iI::9l'fl"lijnCll1lmn ,htJ'ti 11~ 1tl1J1 flfl'-J1U 
~ 

'iI:: 9l'tI"I ij "IU ffl ~fl "I ffl11 i'u fi 1~~ ~1"1 N'i'U~1J,.{"Il'U 1itJ fi l1ff~~ i '*1 'U n 1~ ~ 11 ii'U fl1~ 11:: ¢ItI "I..	 . 
... '" i" 0 1'" ?t '"	 0 "I "	 '"11~I~~tJ1J 1 m~'YIH1'U 'UClfl~W::llJ'UmJ1JflW::'iI::~fl"l1Jm~11"1LLH'U~1~1"1m~~11'U'Unn 'iI::~fl"l 

~ 

ij III ~ tJ ~:: ')j'1J. ffl11 i'un rl1J. N'.. ~ 11J'ti1,n'U1~tJflVH UfltJ 1 fl i'"I ~m~ fl'U 1~ tJn 111 'U ~ 1'U 1,r'Yl ~ 1U 

rl1"1l1 U1 1'lf'U tJ~::')j'1JfftJ~ll1LL ~ fl'UtI"I'Ylm~fl'U 1'U1'U fl"lfl1~ 1~'U¢I'U L~m'h i,rfl rl1JH1 ~tJ'Ylflfl'U 
."	 q 'lJ q 
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'J/ 'J/ ..,j., Q.,

VI 'n'Ut1111J fl1111 'U I'll tH1fiV'U 'U fl'HW 
..,j 1'J/ Q '... l"'I!1 ..; Q J 1

U(I::1fiV 11LfWlt1111J ~ 11J1J VUfl L'II lJty111V1 1flPl'll'U 'Ufl1~ 

o.Q oIQQI 

~11'U'Ufl1~1~tJ 
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.:I Q,I"" .., oll::\ J _I oll::\ .ct A v
n.:l'Hl L'YItJ'\.JflWerlL'YIff'\.J. 2540. n111~ n111Itl1l::,., n111J1::lllUflHn11ftflllll1.J8.:iVlU. 

fl'i .:lL'YIl't..,: ff'\.Jtl~m""ilJflHL'YIl't.\ .. . 
Q,I "QI " c;' c;'.c:I oC\.4 .c:.

ml1:llJ'\.J;J l\\1'\.J1WHfl. 2536. I'YItllU IiUUfltlUtlftfllll. fl1.:lL'YIVilJ'I11'\.Jm: tllfll'1l'l 

fl'j"fn""p\{L'YIfll'\.J lClV flW::mffl"";J{U;J""l'l1m'SlJ ""mU'\.JL'YIfll'\.J lClVVi'S::lIUlJlfl~l 
<!l 

Vi 'S::'\.Jfl'SL'l1 '\.J U. 

~ 1" ~... ..." v .. m lJfll'S"fl1:ll'\.JUfl HI'S tJ'\.J. m::'YI'Sl.:l "fl1:ll1i fll'S . 2541. l;)r.Jtlll11Vl8.:lnl11.JflL1r.JU 

oC\ JI .c:.QI tI .c:.tlIQI tlOQl 
tl811filIVl81'Vlr.Ji;JOU. fll.:l l'YlVilJ'I11'\.J m : 1.J'S1:l'YI t:l''\.JtJfll'SVilJVi llfl'\.J 11 '\.J 'YI'S lIlflfi. 

...... QI .c:I 'jJ d .c:. tI , QI .c:.d d .a Q,I 

i1m 'SfflJ~ltJ. 2543. fll'S ""'S l.:l1.J'YIL'StJ'\.JflUlJVilL;J U'S'Il'ltJ""U'\.J 'S ::1.J1.JlJ Cl;JlJ I,W L'SV.:l '11 Cl flfll'S 

""!H 1.J'YILi tJ'\.J fl VlJl11L;JU{'liltJ""V'\.J. l'Y1tll UVi '\.J.fitJiqjqj1fll ff1 "";J{ ~;J ""1'11 m 'S UWen;J 

""1'IJ1flVlJ l11L;JV{L'YIfll '\.J lClVU Cl:: ""n ""'\.JL'YIff lJ 'I111'Y1tJ1~ tJL'Ylfll '\.J 1 ClVVi'S:: 11 vlJLfl~1 

1i\.nJ~ . 

(\'\.JVlJVi'S LCll'l1l1i'""U"".:l. 2541. tl811ibIVl8i';lr.Ji;J8'\.J. fll.:lL'YIVi..,: tllfll'1l'11"";Jnff'\.Jfffl1:l1 

tI tI.c:. Go' 

flW::fllff1""m ~l'f1Cl.:lmWlJ'I11TYltllCltJ. . 
~ 'S:: 1""tlWi~". 2534. fll'S""!H1.J"litJ'\.JflVlJ~lL;JU{'liltJ""V'\.J L~U.:ll~fll'SL~tJ'\.JLl1.J1.JtllVi,)f1 . 

l'1l'lL~tJ'\.J 111.J1.JLfl~ O.:l flCl 2 (APM 152). 1'Y1tJ1Ul't'\.J1ltJiqjqj1fll ff1"";J {~;J""l'11m 'S lJ 

lJ'I11UWel1;J tllfll'l11fllff1"";J{Lfl~U.:lflCl UWel1;Jl'Y1tJ1~tJ ""mu'\.JL'YIfll '\.J lClVVi'S::lIUlJ 

11 <!l 

Iflrl1Vi'S::'\.Jml'l1'\.J0 . 

lJ Clltll tlCl ""\H).:l. 2541. flnl1\\I \.llUCl ::'111 tJ'S::ff'YIi tllVi1.J'YIli tJ'\.J flVlJ TI11;J ij{cMltJ""U'\.J l~ U.:l.. 
" " fll'i ,)fllffV1.J'\.J ~ '\.J 1\.ll'1l'l!f1fl Uflfll'S')fllg1.J IffV ~1.J~ 1.J '11 ~fl"!;J 'i'j ::fl1.JtJiqjqj 1;J~ flW:: 

fll1 fl'S 'S lJ ff 1"";J { "" (\111\.l L'YI fll '\.J 1 Cl V'S 1'Il'lJ.:l fl Cl. 1'Y1 tJ 1U1'1 \.l1ltJ i WW1fl 'S ff 1"" ~ {
u u • 

<!l 

lli\.lR 

~1'\.J ""1t1t1ffllCl::V.:lflW1 ""1 tIti ff. 2538. IflfltAtlfl111;)r.JflHfll1flflll1. ~lJ~flf.:l~ 4. 

..... .. 
fl'i ·H'YIVi .., : ""l'Stllrl'l""'U. 

""11'Y1 ~'\.J'YI'i. 2535. fll'S""!lm'YIl~t1'\.JflVlJ~lL;JU{'lilt1""V'\.J I~U.:l fln~h'\.Ju1.J1.JtllVitJ'S::flU1.J 
" 

UCl:: mVi LWfl;'\.J. 1"t11U1'!'\.J1ltJiwW1mff1",,;J{U;J""1'11fl'j'SlJUWel1;J tllfll'lf1 m 
u u q q q 

ff1""~{Lfl~U.:lflCl UWel1~111tl1~tJ ""mu'\.Jl'Ylfll'\.J lClVVi'S::i1UlJ lfl~lVi'S::'\.Jml'l1Uo. 
" ,. 

""Vi'S'SW Llf~li1'\.J. 2539. fll'irrWJ'\.J1U'YIlitJ'\.JflUlJ~11;JU{'liltJ""U'\.J I~U.:lrl"ml'SCllfliJV'\.Jflfl'lr\.l• 
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1Jm~ij{. 1\'1tllih'flnr1J~qjqj1fllf'11ff~{~~ff1'Hm'i1J1J'H1,jWcYi~ ff1'U11'lf1fllf'llffA{ 

LfI~ij~ml ffm,juL\'Ifllu l11ti.... 'i::'lij1JLf1""l1iU\Jt 

doG' Q QI Q 11......
lUl1WtJ fff1'U1tJWCVI~. 2528. ITIfl 'U GtlflHnl'n;lnlll. f11~L'YI"" '1: 

1 1 "" " aL'YIfI U lltJ.... 'i::'lij1JLf1111.... 'i::ummuij. 

ff1J,j~ U'ijtJ1J 'i:: Lff~ i. 2532. f)l'i ff!HUll:: 'H11J 'i:: ff'YI i 111 .... tJ 'YIL~ tJu 11J'i Uf1 'i 1J1J 'i ::f1ijtJ 

f1ij1JYi1L~ij{'lf1tJffijU L~ij~f)l'i1~C)fij ...hL1{ AUTOCAD 'lf1tJlUf1l'i L~tJUUtJtJ 1'YltJ1 

ii .... u; 1J~ qjqj1fllff1ff~{~~ ff1'H m 'i1J,jweYi~ tllfl1'lf1fll ff1ff~{LfI~ij~f111 ,jw:li~ 
.... '" '" 1 1 "" " ...1'Y1tlllltJ ffmtJUL'YIfI U M .... 'i::'lij1JLf1111'V'l'i::UmmUij. 

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

ed. Englewood Cliffs. New Jersey: Prectice 

Hall Inc. 

Gagne, Ret al. 1988. Principles of Instruction Design. New york: The Dryden Press. 
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m~tJ~ :aiitJ fl1l1Jfl ~ lit tJ ~nnnn ~ flU11UUfffl'IJfll1J ~ In ~l ;hJ1'!flty~1tJmnllfhL~ ~ V'\lfl'l 
• 01 01" • ,JI" • QI QI JI _I4 QI

'\l fl fI1 fI11J 11~ Cl ~ '\l fl 11Cl111l ~ Cl ~ 11J '\l fl'l fill ~ Cl tJ'\l fl'l 11'IJ'IJ ff flU fI11J 'YI 'I ~ U'IJ ~ 1n tJ tJ 11 Cl1111J Cl 

, .c::l .. fI' d 4 -4 fI' 
fI') l1J111J1tJ'\l fl'l ~Cl ~ 11Jfill~ Cl mow fl111LnW crJ fill~ Cl tJ'\l fl'l'IJ'YIl~ tJtJ fl fl1JOW1 L~ fl ~'!f1tJfffltJ 

, tJ nn11tJClfl1l1J 111J ltJ'\lfl'lfhm ~ tJ'\lfl'l nn~ fl'IJU'IJ'lJfffl'IJfll1J~l1J 'li1 'I '\l fl'lfl1l ~~ tJfl1l1J 

c. d SId fI ~ I .d ~ ,QI 

fI~l11 tJ'\lfl'l ~1'lW1'!flW~11JUtJ1'Y11'1'\lfl'l1'IJff'YI (Best) ~'1tJ fl1l~ CltJ~'1 U~.. " 
• 01 

4.50 - 5.00 l11JltJf1'1 ~L;tJ1'!fltyijfl1l1JlittJ'h~fltilf111J,rtJfl~'tJLnwGli';;1J1n 
• 01 

3.50 - 4.49 l11JltJf1'1 ~1;fJ1'!fltyijfl1l1JlittJ1l~fltilf111J,rtJfl~'\JLnwGli'~ 

~ " .d ... ~, "0 :: " "'" ~ " 2.50 - 3.49 l11JltJfI'I ~1'!ftJ1'!flW1Jfl1l1Jl11tJ1l'\lflfl1f111JtJtJfltJ \JlnwcrJ '!f l~.." .. 
• 01 

1.50 - 2.49 l11JltJf1'1 ~1;tJ1'!fltyijfl1l1Jlit\J1l~flf'hfl11J,rtJfl~' \JLnwGli'fl1~tJi''IJtJl 'I 

1.00 - 1.49 l11JltJf1'1 ~1;tJ1'!fl~ijfl1l1Jlit\J1l~flf'hfl11JJtJfld'tJLnwGli"fl~'~ 
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. " 
'U'YIlifJ'Uflt'J1JVi11~ t'J{ihhu fh",nh:aihH)~ii ijmufllVi t'J~L'U 7::~'U L~ hh~Vi1.. . .. 

<d 

111J1fJfI.:j 7::~ 'Ufl111Jfi~ lit'U l~fJ1n'U~t'J11fl17ij f117lJ i''U lJ ~.:j 
<d 

2 111J1fJfI.:j 7::~'Ufl111J fi~1 it'U l~fJ1n'U~t'J11ij fl111Jfln~ t'J .:joi'~1 ~'U 11 i t'J1111J1::Vi t'J i ~ .. 
<d 

3 111J1fJfI.:j 7::~ 'Ufl111Jfi~lit'Ul~fJ1n'U~t'J111jfl111J f1n~ t'J.:j oi'~1 ~'U 11it'J1111J1::ff1J1J 1'U n"1.:1.. 
<d 

4 111J1fJfI.:j 7::~'Ufl111J fi~ lit 'U I~fJ1n'U ~t'J 11ijfl111JfI n~t'J.:j oi'~ I~ 'U11i t'J I111J1::ff1J ~ .. 
<d QI Qdci Ql4td 'JJ., 4 d. 

5 111J1fJfI.:j 7:: ~ 'U fl111J fl~ 111 'U InfJ1n 'Ufft'J111J fl111J fI n~ t'J.:j 'lf~ I~ 'U 11 7t'J 1111J1::ff1J ~ 1J1n .. 

1 2 3 4 5 

.a.:l "., I Q Q "
1.1 l'Ut'J1111Jfl111Jfft'J~fl"t'J.:jn'U~~~.:j111J1fJl'lf.:j'1q~nn1J 

"" ""1.2 fl111JQn~t'J.:j'Ut'J.:jl'Ut'J111 

.. " " 1.3 fl111Jfln~t'J.:j L'U f11'Jth~'UIUt'J111~11J,j'U~t'JU .........................
 ············1 
" """ , ................................. I
 1.4 fl111Jfftl~fl"lH'Ut'J.:jI'Ut'J1111l~"::~t'J'U 

" 
1.5 fl111Ji~1 \)'U' 'tJn17 t'Ji'U1fJlUt'J111 
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.., ... c:l 
1Z~1.Jfl11lJfl~L'M\J 'MlJltJL'M9! 

1 2 3 4 5 

" 
3.1 fl1111L'Mlll::fflJ'UV~nCll'\hff'\..ltln1.JLi1V'M 11'\..1 nw~ 

" o Go'.4 0 

3.2 fl1111L'M II1::ffll'U V~nCll\J lL'(f'\..l tln1.JL'\..I tl'M lfll1.J OS 'W It.! 

~ d 4 4 
fl11lJfl~L'M'\..ILOSV~V'\..I '1 

4 v~ ... 
Cl~'ll'V ....•.........................................~ OSZLlJ'U
 

( ) 

............./ ./ . 
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. ~ ~ 

tJ'VlL1 tJ'UflV1Ji11L91V{,s1tJffV'U L;mm~1Jntlii,:r~fl1 ~ (lVF\U~::th::flvm11il~U 11J'lJ L;SVLl'i ~.:l'UV.:l 
.;. tid 

Lm V.:ltJ'lJ91~L9I~ . 
tJ 'V1 L~ U'lJ t'I V1J ~ 1 L91 V {Vi l; 1 'lJ n1f{.:l tl ~ :: Lij 'lJ V~ U 

~ 

ij fJ Wf11l'i V ~ 1 'lJ ~:: ~ tJ 191 1tl ~ ~ 'ti 1 

Lt'I ~ V.:l111J1U I~.:l 1'lJ'l1v.:ltJvm::1ItJ ~ fUm'ViLY;u~,sV.:lL~U19111Jm11Jfl91LM'lJ'UV.:l't11'lJ 

dI 

1. 111J1Um ~::1ItJm11Jfl91L liUl~U1ntJ~o11t'11~ijm~tli'tJtl~.:l• 
dI 

2. 111J1Um ~ ::~tJt'l111Jfl~LHUI~U1ntJ ~O l1ij m11J flfl,;'V.:l ~91 L\l'U11;VL111J1::'Vi V1~ .. 
dI

3. 111J1Ufl.:l ~::~tJ t'l111JflllLH\.J l~u1ntJ ~011ij m11Jflfl,;'m'i91L\l'U11;VL111J1:: ff1Jtl1 'lJ fl ~ H.. 
dI Q"I ca. d d QJ';' I 4 'JJ Dol ~ d 

4. 111J1Ufl.:l ~::1I tJ m11Jt'l91L11 \.J LflU1fltJ ff0111J m11Jtlfl91V.:l'lf~L \l 'lJ 11 ~ tJL111J1:: ff1J~.. 
dI Q"I ca. d d Q"I dI I d 4 .Q"QI

5. 111J1Ufl.:l ~ ::F\tJt'l111J t'lF\L11 \.J LflU1fltJ ffV 111Jm11Jflfl91 V.:l'lf91L\l'lJ 11 ~ tJL111J1::ff1J 9l1J 1fl.. 

... ... d 
~ ::lItJfl111Jt'l91 L'I1'lJ 

1 2 3 4 5 

111J 1UL11 ~ 
I 
I 

~ 
.:!I.od 'JJ,.", I A.c:. 

1.1 L'lJV'I111Jfl111JffVlIfl~V.:lfltJ ~91~~111J1UL'lf.:ll'iq91m~1J 
y 

... " "" 1.2 m11J'lf91L\l'lJflfl91 V~ 'UV.:lL\.J D'I11.. 
1.3 m11Jl111J1::ff1J1'lJ~tlUtJuu~::l1im~ulLff'lJV.. 

2. m.... 

2.2 m11JL'I11J1::ff1J'UV~ill 'Vi1Wfl1~~tlm11J111J 1U 

Q"I Q"I tI I ~ lid 

2.3 m1lJff1J.... \.J 1i~::1111~m'ViflULffMtJn U1U 

2.4 m1lJl111J1:: ff1J 'UV ~ 1'V1 fl Ufl ff~ 1.:l m .... 1'lJ tJ'V1L~ tJ\.J 

2.5 m11Jl111J1::ff1J'UV.:l~1'lJ~1\.JmWmfl 
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... 
3. L""'tmm::tl1111 

.., ... d 
1~~t1fl111lfl~L11lJ 

1 2 3 4 5 

111l1t1L'"~• 

4.mn 
" 

4.1 fl111lL111l1::""'1l'Ut'l..'l n"lmnhL""'lJt'lntlLUt'l1111lJtl1l1 

". .... .... 
4.2 fl111l L11ll 1::""'11 'Ut'l..'l n"lm~lJ 1L""'lJ t'lfltl LlJ t'l111 

rlltl11tl1tl 

" .. .., ... 
4.3 f1111lL111l1:: ""'ll'Um n"lm~lJ1L""'lJ t'l'YI..'l L~ t'l..'l 

4 ~I ~ 
C'l..'l'lHl J ..llJ'j~!lJl..! 

'II 

( ) 

............ ./ ./ .
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. 
• ..... 

flUI'.:a 1. 
~ 

JI ... .., 
'\Jflfffltl1J'VI~'I11J~ 

JI 
20 '\Jfl 

,J1o JI 
'I1'V1ll'Jfl'\Jfl 

2. 1M'mLfl~fl~'I11JltJ X n~ 1'Um::9l11:ltil91fltl~U~fl1M' ~L~'U"h\lfl~fl~~"1~LVltJ~ 
JI ... 
'\JflL9ltJ1 

~ . 
2. ..r1~ 9l9i9l~~flQ.yj1~ 

fl. m::t1flflfftl... 

'\J. tJnflflfftl... 
... ~ 

fl. Lffflfftl... 

fl. ~9l91H(direct injection) 

JI .., 
'\J. 'I1fl~'Vin~ (energy cell) 

JI ill JI. 
fl. 'I1fl~LHl !'I11J'lfltJ (pre-combustion chamber) 

~. M'fl~u.n·lmj'l!utl~'UiJ1'U(turbulence chamber) 

i/.cs Q.I.et 44'
4. '\Jfl9l'\Jfl~'I11~9l11tltl\~fltJflflfl:: ':i 

fl. nl"~~'Ul11~ ~ff ~flllLLtltI'I1mtJ':i... ...
 

'\J. tJi't111~~ ~fltJ'l::flfl~ i~41tJ
 

fl. ~fltJ'l::flfl~'l::lfltJ9l
 

~. 111~~11ifl~9il-l
• 
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o .......
 

n. Yl1fl111Jff:: mfll111ufl 

" 
'U. tl111'\.JflU~1J 101'U f)'H,::m)~ LCjf6L'Viii~ 

'II. Uf)'\.J,) / fihni'1J 

fl. Uf)'\.J,) / ~1'i1~~~ 

~. fil"ni'1J / m'i1W1f'\.J~L1J~'i 

" . 
7. m'iui'1J~~fl111J~'\.J..r1~~,h,~n1i 

n. 1
 

'U. 2
 

fl. 3
 

~. 4
 

" 
8. ,rf)1~ '~hFM'\.J'tY1'\.J'Uf)~..rl~~ 

n. ~nJ~~
 

'\I. umm
 
" ....fl. m'\.J~'\.J 

... 
n. fl1J 

'II. U'i::mri'~LLHu~ 

fl. LLUH'ti1fl111Jff::mtfl 

~. ~1'\1~'ti1fl111Jff::m~.. 
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" 
fl. f:lUfillflfl'if'U ffTU 'IIu,ni1~f111~1~"'n;'f11111ff:::mfl 

I " " , 

11. ~fl1JW:::.yjQfl~U.:I'IIU.:I~UflCl:::UU,:nh~'UI;1Ul~ii.:l.yjuUmllfl'li1~f111tJtJl$lum~'UU~H''j 

fl. ~1J'YlHfl'j:::tJUfl
 

'II. ~1Jihlijfl
 

fl. ~1Jfl'j1fl
 

.:I. ~1Jmlfl
 

" 
12. fll'j 1Ji'ml.:lfllfl1111fl'U'II U.:I 'l11~ f111tJtJl~Um~'UlltJtJ lf1 

fl. fffll1Ji'tJ 

_IQ.I ~ I 

'II. lJ'jtJfll'U,",U
 

fl. 'jU.:Ill~'U;ll
 

.:I. 11J~fl'Uff1J~.:I
 

o 'jJ Q,I Q,I .c::I 

'II. '1!f1'Yllfl1111ff:::mfl11 U.:IfI1 lllfl'U'IIU.:I111~f1 

" " 
fl. \J1'~Ii1Ull~.:I ~ll\J 1~'U 'lifl1.h'llU.:Il~1l'l11~f1 

fl. 1/5 

'II. 1/4 

fl. 1/3 

.:I. 1/2 
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G" oClto .c::l " 
n. 1 flH~O 1 1'Ul'YI 

Q,I' oClto do "
'II. 2 flH~O 1 1'Ul'Y1 

QJ' oClto Q "
fl. 3 flHflO 1 1'UTYI 

Q,I' oClto .c::l "
-3. 4 m .:JflO 1 1'UTYI 

16. 'I11~\ilUtltll1~ltJ'1~~fl1'1ih;n'l:lw::mh.:Jh.. 
" . 

n. th~'U.yj~rlmlnfl1'1tn'Ur~'U 
" 

'II. tJi'mi.:Jfl111J~'U~1tJffn~ 
.cl • .... " 

fl. ~1il'Ul1J'Uflflnfl1t1~n~ 

II II, II 

17. 1'Ut11'1'Y1rltlfltlt11'111 tJrl'llfl.:Jth~'Ut;rfll'y~ft.:J.yjtJ~ltJ'I11'111~1il fl1H;.:Jfllfl111J~'U "f1~rlmh.:J' '1 

n. L~1Jfllfl111J~'Uh1'~.:Jt1'"hTh~til11'U1il 10-20 in~ni'1J/fll'11.:JL9f'U91L1JfI'1
 

'II. ~rlfllfl111J~'U "'1'~ln'hfll~fh11'Uri 10-20 in~ni'1J/fI1'11.:JL9f'U91L1JfI':i
 

fl. L~1Jfllfl111J~'Uhrff.:Jn':hfll~nl11'Uril L'Yh
.. 

. " 
18. lijfl~'HI111J~'U1'Ut11':i'YIlilfffltlt11':i11 tJrlu'ti'1 ~tHi'n'l:l1f1111J~'U'1tn'Ul1~1'Ul'Ul't;,' ':i 

... .cl 

n. 5 1'Ul'Y1 

... .cl 

'II. 10 1'Ul'Y1 

... .cl 

fl. 15 1'Ul'Y1 

... .cl 

~. 20 1'Ul'Y1 

.." . 
'II. U1Jth~'U11riflii'ULffU111tJ 

" . 
fl. Ul~'Ul1riflii'U '~tVjtJ.:j'YW 

" " 
.:J. 011J::ti'U''Ut11~'Ut;rm'Ylft.:j1Jln 
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. .. ..
 
20.	 ~Vfl1':itJg,j~Lnv1ti1.J";1U"'lh,j'WL~VL~li~fiv 

fl. (lV~-n'H'rilfl111Jff~m"l'Jfl '1 5,000 nlClL1J~':i 
.. 

'tI. tJi'1.J~~fl111J~'Wl'Jfl '110,000 iil11L1J~':i 

fl. LtJ~fl'W";1U~l'Jfl '1 20,000 nl11L1J~':i 
...	 " -:I. NfI'Ylfl'IJfl• 
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Ul.Jl.J'f1~urtll.J 

l. 'U 

2. .:.I 

3. fl 

4. .:.I 

5. .:.I 

6. .:.I 

7. 'U 

8. .:.I 

9. fl 

10. .:.I 

11. ft 

12. ft 

13. ft 

14. .:.I 

15. fl 

16. ft 

17. 'U 

18. 'U 

19. .:.I 

20. .:.I 

liU1U 
, ....,

o!l _I..,.... • .., o!l... o!l rI.... 
l1tl.:.l fll1t1tl~lJ1~fltll.J"'ltl~Ul"'Ul'Vtll'WD.:.I'Utl.:.llft1tl.:.lUU\Jl~IC)JD 
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.., ... 
"'l~A (Nozzles) 

.!II....., ... 
"''Yll1'UtH'''l~A 

... •" ......" ... 1 'JI ~ .1 'JI '_11 'JI , 'JI1. U~lJl1JlJL'II'flL'VH'.:I l1L'UlJHfltln::flfl.:lL'\ll 1J lJl1fl.:lLNl 111J 

.cI 0" ""lII!I .oClrt." .. I.oClrt. .cI. " 
2. U~lJl1J'UL'II'flL~n.:l~1t11J'1J1W'YIQO~fl.:l 

. " " 
3. ti'U i'1'::wh.:ll1'fl.:lLN1'11 ~ti'U'yifl'Yll.:l\h1JlJL;1flL~li~f1111J~lJ ff.. ~ 

.., ... 4 • 
"'l~~LL'l.J'lJLAt)t1 (pmtle Nozzles) 

... ... ... 1'JI.....t ".....i ... 'JI , 'JI I ... 'JI , 'JI 
111U ~LL'l.J'l.JL~fltl 'll'O'l.J Lm fl~t1'U ~~L91n'YI1J 11 fl~LNl 'li1J'II'1t111 'fll1 fl~LWI 'li1J 'Ii1J'U 1'U LL'l.J'l.J'\lfl~• 

... ...... • ''JI~ 
111U~LL'l.J'l.JL~fltlffl1J1UILL'l.J~flflO ~L'U'U 

... ... ... 
- 111U~LL'l.J'l.JL~fltl1Jl~'jl'U (Standard pintle nozzles) 

Q,I .cI llI!!!II'.cI •• 
- 111U~LL'l.J'l.JL~flmHm'jU~ (Throttlmg pmtle nozzles) 

Q,I .cI 4 "Q,I.cI 

- 111U~LL'l.J'l.JL~fltll1lJl~~mtl'l.J (Flat-cut pintle nozzles) 
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u.. ... 
'tIltUUltJtJIAfUJ'lJ1Pl191,.. (pintle Nozzles) 

,.----13 

~--12 

11 

2 

3	 10 

9 

4 

5	 l-il!ll--II 

II	 =-7 

I oIIl!!I d Q,I.cI 

1.	 ~h~lti~f1l~ tJf1 (lift stop surface) 9. 'UlL~tl'l..lL"1l'l11~~ (nozzle-body 

shoulder) 

I 0" CII oIII!t " 4 • ... 1	 .t!!Ill d CII.cI 

2.	 ~tl.:J1.:JU'I11'1..1'1..1111'l..lL'lmL'YHI.:J(nng groove) 10. lJCltlf1L~tl'l..lL"1l'l11~~ (nozzle- body 

collar) . 
d CII.cI • 

3. L"1l'l11~~ (needle gUide)	 11. ~hti'l..lflni'1 (sealing surface) 

... d., "'" 
4. L~tl'l..lL"1l'l11~~ (nozzle body)	 12. Ufl'l..lfl1111,r'l..l (pressure shaft) 

4 ..::I .. CII CII CII t CII " .,	 
. 

5. 'I1tl.:Jfl1111~'1..1 (pressure chamber) 13. H1'Y1 ffll Hfffl'UffClfl'YI tlfl1111~'1..1 

6. 'I.hi''Ufl1111i'l..l (pressure shoulder)	 (pressure pin contact surface) 
, d Got.cl 

7. 'U1~tl.:Jl"1l'l11~~ (seat lead-in) 
, OCII.-:!t ~tJ . " " 

8. ~tl.:J'YIH'I..I111'l..lL~tJ1'YHH1"1 (inlet port) 

vel ... , eI •• 
'tIl;lVlU'UtJLAfUJL'H0l1;lA (Throttlmg Pintle Nozzles) 

tJ	 ~ d
111~ ~U 'U'UL~tlVL-i .:Jf1l~~ fI~::tltlf11L 'U'U1'11 L~tJtJij~m:IW::YiLfl''l:J' tJ ~lflLl 'U'Ull l\P1~! 1'1..1 LlltlL'\.Ill 

CII <d CII J d " : CII ~ oQ • .:I" .. Y S1.. '" ~tt!t
'111~ ~Vfl\PI1'IJ'I..ILClfl'l..l tlV'I..I111'l..l L~tJ1'YiCl.:J'UH ff1'1..1 ~::\1 fl~ flL '\.I 1 LtJ 1 '1..1'11 tl.:JLH1 L'I111 fltl'l..l ('1..1 f1tlHCl'IJtl.:J 

• 4 .4 d CII.:I .I ~d	 S1 .I: CII,l ~ tid
f1l~lHf1l~~~) LlltJ1"1l'l11~~Wflff.:J'IJ'I..I ~ffLtJ~Vf1~::lilflfl1Hll 1fl'IJ '1..1 '1..1111'l..lL'lftJ1l'l Cl.:J ff1'1..1 1'I1f.lJfl 

~ ~	 u 

~::\!fl~~1,j'1~tl.:J1WI '1111 vhi ~f11111i'l..lmvl 'I..I~tl.:J1H1 '1111~tlv ., L~ll~.:J~'I..Itl~H'~n'l..l.yh;'I..I1fl 

Lffl-J m 1~~'~~:: '~ci'l..l~'1..1 tl~Hn'l..lvh;'1..11f1 ri.:JHCll~f1l~LH1' 111mV'Ufl'h1'I..I'li1.:J~ijm~::'U1.:Jri1'1..1 



46 

..,... ...., II'" • 
1fltUIUUUlfltltlVlfl't1'UU1t1U (Flat-Cut Pmtle Nozzle) 

a 

1 9 

8 

2 7 

3-----" 
4-----" 
5---J 01-----6 

b 

" "a. 1Jfl~'YI1~~1'U'\Jl~ 

" "b. 1Jfl~'YI1~~1'U""'Ul 

, d QI.Q 

1. tJlL'\J1J""1~~ (needle seat) 

2. uinDnh'Ull~ltJ'\Jtl~Lifl'UL~1Ji1\l~(nozzle-body floor) 

<!II I ... 

3. l~fltJlHfl1~~~ (throttling pintle) 

" '" ...4. l1lJl~~L~ tJ'U (flat cut) 

5. ,ij~ (injection orifice) 

6. ,tJftmIW::'\Jfl~L~mJ (profiled pintle) . 
• <!II 

7. ~1~L~fl1J (total overlap) 

8. m~m::'Uflm~fl1J (cylindrical overlap) 

'4 d QI.r::::S 

9. UlL~tl'UL'\J1J'I11~~(nozzle-body seat) 
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