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ABSTRACT 

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

for the Computer for Jewelry Design, based standard 90/90 and analyse the leaning achievement 

of the student after by using computer assisted instruction. 

The subjects in the study were 17 first year diploma students enrolled in Rajamangala 

University of Technology Phra Nakhon. The Researcher using the experiment by let the students 

do until test before class, And then study by using computer assisted Computer for Jewelry Design. 

After that let students do the unit test again at the class and calculate to fmd out the efficiency of the 

computer assisted instruction and analyse the leaning achievement of students after study . 

The research result revealed that the efficiency of the computer assisted Instruction was 

efficient in standard 90/90, Moreover, after learning achievement At significant level of 0.05. 

( Miss. Prissana Boonsak) 
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~ 

rt~ U t-f,ijUGM.~t1.tlA.l1lA.t1.G'u::l\ t1.G'u~Ilf.Ll\LG l'~ t1.G,Uf.LUijt-,U ::t~f)~trtL16~I1(j~(]f.LrtL,Urt~ ::un I P: 'P'tI 1I,r II 1& '=Pit» "" I 

~fitblA.lrtLtijtsft~ tL~Ut-~LfitU~U,tt~~Lkt~ rtL(]L}lUft~ G~M.l\~L~1ft~ t-2~t1.ijt-LI1LfitU~U,ttts::l\l\LG , 

t1.t1.t1.G,UtLUllt::Ul1 t-tijlllUM.UGLJr8tl1mJr8t1.UtIl~1L M.G t1.l t1.~ t1.G,Ut-Gw ::Lf.M1 ~U ~LtUULrtll Gt1.M.1 :: ~:: ~;~ ; ... ~ r if .... ,. 

t-G~t1.G,U~~tLl\LGtL~Ut-~t1.G'uf.LUULl\t-1!t~:t~l\~L~1LfitU~U,tt~~Lkt ::l\t-~t-:ij L, llLU M. :t~~Ut-d
..
 ~ 

~!L,Ut1.G,Ut-G~::l\t1.G'u~~f.Ll\LGt}ll1 L, llGrrt~Ut1.~1UGGLfitU~U ,ttrt~Ut-fl.llt-G~t1.IJ1Lt t1.G'u~ ~ f.ll\ LG 

~~ Lilt f.LUt-G~~rtL~:t~ t1.Lt-~£L~~::un l\~ L~1t-G~t-~LfitU~U,tt~~ LIIt(]f.LrtL,Uft~ til ~l t-:ijt-ll~1~!L,U 
I ~~ 

Z; 
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.l 4 .. ~ 1" ..l. "'" "'.lI 4 ..l. '" 0 J 1.J! i1 '" 1 .12. LUV1111.J'YU·WUflV1.I....l1P1V' Ul'1f1'Y1f.jl11fJV1.:ltHl 'YI1I::: 11" 'VI1 \lU '111 UffV Um,ffVUU 

""'''' 1" .l I .. A.. ~ A A '"'" ftlNl11fJ 'lfLUV1111.J1.:lfflU 'l1ffl'1f1 04 - 400 -101 'IfV " flV1.I....l1P1V'1....Vm'VVflUl.J1.J1f1'V.:llJ':::,,1.J.... 
'I1nfl\1P1"JPlff111m'1.Itl1ffPl!,j'Wen PI ff1\111'Y1f11U If\vu'li-n1J'nLfI~V.:ltJ':::~1J ~1~um,1; fJUm, 

ffVU\lV.:l1.l1111'Y1VlafJ1'Y1f11uIf\V'1'1f1.l.:lflf\....,:::UfI, 1U.fl1f1(;fJU~ 1/2549 

3. tJ':::'lf1m1Lf\:::mi1.l~lVfh.:l1~UUfl;1mn':::~l.JtJ1tyty1P1i ff1\11L'YIfllu If\vu'li-n1.l-n 

A ft I '" ~I' A : ~Iel ft I .. el 4 4" .. ~ A
LmV.:llJ':::"l.J (2 lJPlV1UV.:l) 'lfUlJ'YI 1 'Vl.JlJflPl 'YIf\.:l'YI:::Ll.JfJUL'fJU1'l11f1V1.I 11P1V'1....Vm'VVflUl.Jl.J 

A ftl '" '" ~'" .. 1 1 4 ~ A ftl '" 1LmV.:llJ':::"l.J 'I1f\fl\1P1'fJPlff111m'1.Itl1ffPl'l.JWcnPl ff1\11L'YIfI U f\fJU1.I 1.I....LmV.:llJ':::"1.J U.fl1f1 

(;fJU~ 1t1m,;1mn 2549 m'ri1.l~lVfh.:lUl.Jl.JL1I1:::1I.:l 

4. ~lutJ,~1.num,1~fJ fiv 

QI ... I.Q a .Q 4 tI I 

1. P11UlJ'Vff,::: (Independent Variable) flV 1.J'YI1'fJUflV1.I....1LPlV''lflfJffVU 

'" ftl A "',.,( 4 4
2. P11UlJ'P111.1 (Dependent Variable) flV Nf\ff1.lq'YI1i''YI1.:lm'L'fJU\lV.:l1.J'YI1'fJU .. ~. 

flV1.I ....l1P1V''lflfJffVU 

A .. ~el1.>."1 .1 "'.. A: ~ ~ !It A
3. 1mV.:lflV1.I....1LPlV''YI '11 bUm''YI"f\V.:lU fJWff1.l1.JPI\lV.:lLmV.:l\lUPl1f1V.:lLlJULfI'V.:l 

.. ~. . 0 4 ~ ~,
1.11fI'flV1.I ....l1P1V'1U Pentium - II l1UlfJfI111.1111128 MB.1.I CD - ROM, m'''LnfJ.:l ( Sound 

Card) .... ~v1.In-ll .....:l 

II A.lI ... ..,
"Of'lnlUl'lJ0 -31'1 \,I ,.0-3fl111UU 

". , 
1. ufl;1ml1't1flflU~.:l 11I'ri1Ul.Jl.J'YI"ffVl.J-rl1.nUm'1~fJ Uf1::: Nf1f1:::uuu-ri'll1I1fl 

4 1.J!!It A.1.a 4 tel _II .. • '" • .1,~
UlJlJ'YI" ffVl.J 1I.:l ff11.1 l'tl 'DllJUlmV.:l'lftl.:lNf1m,l'fJU 4'Y1 UJI 1I,.:l \I V.:l fl'Q1.IPllVVl.:lU 'i'1 

" " .l 
2. m'1 ~fJfli'.:lUfll11.1UPlfl~1.:l'Vl1~1I1U""UJ1ULft'1!IJfi1lff.:lfl1.l Uf1:::V1~\lV.:lU fl;1fl1!l1''li 

..cI • 4Q1 

1.1 Nf1P1Vm'111fJ 

3. ,fl.:l11f11m''YI''f1V.:l''liijNf1~Vm'1~fJ 
..l. 4 , 14 • .."': .1 A ~'" ~ ~ 

4. fftl1U'YI1'fJU 1.I1.INf1P1Vm'111fJ 'YI.:lU1UV.:l1l1fl~111fJflV.:l\lVfll11.1V'4LfI'1:::11111flUNUfl 

A1 .01"41ff1\11VU um,\lVfJ1.I11V.:ll'fJU Um''YIflf1V.:l 
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" 
'f11h~ff~fi'nl'H'I'V'U VVnmJ1.J'VIflffV1.J UfI~nl'mfffl~nl'1ffV'Uffli~,;~mfl'VIqll~ ufI~'lJij,j'~~ifl 

"	 . 
~~ LrI'U ~fil LU'U nurh'U1'U.u'U ~V'U n1'1 rllflfh1fll v ufI~\h1fll Vfirllfl'iluli1 1'lJ ff!HLrJ'U 

1.J'VI L7 fI'UflV 1Jf41 L~V 1'I11f1ffV'U ij1ifl1~ifl «l~~~l'Ulty~ln.fllfl'Uvn~1~i'1.Jv'4,j~Uli1filLU'U m'1l1l 

"" '" .. I ell "" lA I ..I 11.1 II -l2. 1.J'VI L'1 fI'UflV1J'n1L~V'1'Jj'1f1ffV'U 'H1Jlf1(l~ 1.J'VI L'1f1'U lJ'1 Um1J'VIffll~"'U1.J'1'1 ,"V\lflL'UV'Hl 

A llllA I "' .. A A AI QI l' """" 0
l'1V~ "nl'1 'Jj' lJ'1Um1JflV1J'n1L~V'1L'nVn1'1VVnU1.J1.JLmV~lJ'1~f11.J" fI~ 'UUN'UGJffl'1V1J 'U1Lff'UV 

.fll'n~~'lJ'1~ nV1.Jtil1.J'1'1 fllfl .fl1'n LfI~V'U 1'H1 ..1Vfl11lJ Lafl~1.J'1'1 fllf1"V~~1ifl lfl fI~lf1.J'VI L7 fI'U 

ffl1Jl'1 (l'UlUN'U.fl'1V1J~ij1.J'VI (;fI'UflV1Jfi1L~v1fl~nrl11lril'U'I1v~UN'U.fl'1V1J "V'Ufl~ V~f1V1Jfi1L~v1 
~ "" '" ....I 11 ~ 1" QI 1 QI"'lIlJIIGI.'t .oS "" ..I~ln'U'U1.J'VI L'1f1'UflV1J'n1L~V'1'V1ffll~ ~~ llJfI 'tifl U1.J1.JV~ 'U1J~ 'H~. 'Dffl1Jl'1flLflV n1.J'VIL'1 fI'U~l1J'VI 

~V~ nl'1 1~f1f1ih;nllW~LrI'ULlJ\A'11flnl'1ffV'U L~V L~V nL1J\A'11flnl'1ffV'Ulfll'lJ'1 um1J~~ Ufffl~111~V 
-l .01 0 2 "" 0 ~ A -l "" A ~ "" 

L'UV l11'VI ~~ 'Ul Lff'U V U~11.J'VIl'1 fI'U ~~ 'Ull'Ult1'VL'U Vl111.J'VIl'1f1'U L'1V~'U'U "1 ~'U ~1.J "W~fJ1.J'VIL'1f1'U 

'" .. ~.'t .oS.oS I -l I 1 1..& "" 
f1V1J'n1l~V'1 ~ .'!1ffl1Jl'1(ll1~f1.fl1'n'H'1VLflVn'Jj'1~l'UV'Hl'Jj'1~ f1'Jj'1~'H'U~"V~1.J'VIL'1f1'UUfI~ffl1Jl'1(l 

vvn ~ln1.J'VI ~fI'UflV1Jfi1L~v1,r1f1ffV'U 1~~flVfll1f11 ~~ nl'1~Vffl'1 ~~ LrI'UU1.J1.J'VI1~Lfl fl1 

QI ~ ell QI ~	 QI AI'" "" ....,. All "" ·'" ..3. 'Unnnlll 'H1Jlfl(l~ 'Unnnlll'1~f11.JlJ'1tytyl~'1(2 lJ~Vl'UV~) ffl"llVlfl 'U flflU1J'n1J'n 

A AI QI ~ ....1.01 AI '" ~I ~ '" QI 1 1 "" 
LmV~lJ'1~f11.J 'Jj''UlJ'VI 1 '1V1.JlJn~ lJnl'1nnllll /2548 1J'H11'V1f1lflfIL'VIfI 'U flfI'11'Jj'1J~f1f1'n'1~'Um 

4. Nfl ff1J q'VI t'VI1~ nl'1 L; fI'U 'H1Jl flO~ NflfI: U'U 'U ~ln nl'1nl U1.J1.J'VIflffV1.J" V~Unf1mn mj1J 

~1V th~~ 1~ ~l nnl'1 (;fI'U f~1f11.J'VIl; fI'U f1V1Jfi1l~V1 '111flffV 'U 

AI ~ '" .. ell "" ... .. I ..I 11 .1 "" 5. lJ'1~ ~'VIlIm'n ~ 11J lnw cr1lJ l~'1i l'U 'H1Jlfl(l~ 1.J'VI L'1f1'Uf1V1J'n1 L~V'1'Jj'1f1ffV'U 'VIffll~"'U lJ 

'lJ'1~ ff'VI im'n 1~~11J LnwcnlJ l~'1Jl'U ~lnnl'1l f~~'1'Hl'lJ'1~ ff'VIifll'n "V~1.J'VIL; fI'UflV1Jfi1L~V1 
" 

'I11f1ffV'U lflfllftI~'1fl~i1 ( Lff11W6, 2528: 284 ) 

'lJ'1~ff'VIim'n 01 = M 2 - M 1 + M 2 - M 1 

P M PA

1.
"" . "" M1 = NfI"V~f1~U'U'UL~flfI~lnnl'1ffV1.Jnv'Unl'1L'1f1'U (Pre - tese ) . 
"" QI "" M 2 NfI"V~f1~U'U'Ul~flfI~lnm'1ffV1.J'HfI~m'1L'1f1'U ( Post - test)
 

P f1~U'U'UL~1J"V~~V'VIflffV1.J
 
."	 . 

til"V~V~'11ri1'Ufi1~~ln~~'1i1 ~~ijti1'1:'H':h~ 0 - 2 d'ltilfi'H1VVn1J11~ijtil1Jlnn11 1 

.oS I "" "' .. ~ 1~ ..
(lV111.J'VIL'1f1'UflV1J'n1L~V'1'U'U	 tHnW cr1lJl~'1il'U 

ell QI "" ~ A .oS .J~QI 11 .1 A
6. U1.J1.J'VIflffV1.J 'H1Jlfl(l~ U1.J1.J'VIflffV1.J1f1NfI'VI1~nl'1L'1f1'U LlJ'ULmV~lJV'VI~1~flffll~"'UL'nV 

l .'tAI '" • "" ~ "" "'... QI "" 2 "" '" ..
'D1J'1~ W'U Nl'l nV'UL'1f1'Utl1f11.J'VI L'1 fI'UflV1J'n1L~V'1'Jj'1f1ffV'U LLfI~'Hl'l~m'1 L'1 fI'Utl1f11.J'VI L'1 fI'U"V1J'n1L~V '1 

'I11f1ffV'U 
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th~tU'IJ~ml'\';'lJ1nnm'19u 
411~.JI ....... <', 4 ... <'4 4 ftl .,


1. ~'Ym ~l1 ~"1.J'm·HJ\JflV1Jf41~AV'''l11fJffV\J ~,m flV1Jf41~Am~f4Vm'VVflUtltl~fl,nhJ'::fltl 

. " i1 F-hUm,l111J,::ff'VIimf4Un'1Un:: ffl1Jl, 11t.nUm,1J,:: flVtlfll' ~1fJ\Jt U~U~1fJ\J'1< 
., ~ II~""'" <' ..I 'J! J ~ f .... II :: <5f 

2. Uflnfl'Mlffl1Jl' 11 ~ "DtI'VI~' fJUflV1Jf41~"V'''l11fJffVU'VIffll~'\I\J "fl'MlflV\J~' fJ\J ~ U'lJUl1'V 

'VItI'VI1UUVflnnl'l< 

4.J1i] II .,.... ~., <5 <' f 4 ..I 0 ... 

3. ~f4VUn tyl11 ~Ufl1·Hlflm·H'fJUm'ffVU'\IV~'.j1~fJ l1'VV1~1'fJ'VI1UVU '1 'VIUlt1'V1~'fJU 

... <' f 'A III ~ 4 II II..!!/. '" ... JflV1Jf41LAV''lJ1fJffVU lJ ~"D Lf4V ~l1Nn",I1Jf)'VI1i'VI1~fl1'L'fJU\1~'\IU 

" " 4. mnhLilum'1i'fJtufli'~uLi~lum'~lLilum'1i'fJtu~fl'Mtu::'11Jmi1Jlfn~m, mh1flV 

Y...I... II II Ai ... .., II .., y. A .... ., .k 'If' 0'" ... .., , .... 
'11J '.j'VI1Jfl111J ffU ~ ~ ~l.Im'1'111 ~fJ ~l.Il11'\1VL'V~ Lfl fJ1 flU O!f~flq1J Q'11JfllLUl.Im, 1~fJtll~'VIll.11J 

ft I <'II ft2 ... ., II II II ,., 'A I <5 f'" " 0 ... ..,lJ,::fftlm,W ~Um'1'Il1~fJ1Jlfltll~UVfJtJ1~UAnAl~nUVVnlJ l1'Vtll~'VI1l.1fJ~ 1J~flfJ'VI1~lU1~V1Jl 

t QI: 4 '0 4 QI 81 GI,J! A .d QI 1 ..." 'o4' ...ci QI QI

flVU fl~Ul.IL1JV'11Jflq1J'VI1~lU1~V ~l.Il11'\1VL'V~LflV1flU n1fl111J'11J1JV"l11ml1nVO!f~nUm'::fll.l 

~um::..t~t1nq1"q1J'::ff~fl'\lV~ lflHm, <1 LLn"mn~'l<fht"Lnflfl111J111JijV111Jt~tl.lfl1,'t11~ll.1 
.JI 4 ...., ., ~ II II II II f Ai ... ., II II J 
"lUVU'\IV~1Jl111'V1V1nfJ<1 LLn::fJ~L1JUm,m::~u ~l11Jflnln, ~l.Il1l.11fJ~lUl'll~lU1~fJ ~l11Jln'\lUA11J 

UlfJtllV'\IV~l1thfJ~lU 



Q~ U.t-~~L~rt~rW9U II 

GUl\UU'-SlD rt,U::LrUUt-WGIl.~LIJt-llt1t-G~ tLtLtl111~G~lA.mr.LUIl.,U::r.ITGr.M. UbtLM.GtL1 ~'f 
Iii:' f' • ~ 0 J=I" if : ir I peP I""... v l' 

tLtLtLt,U ::1J~nL M.GtL1l\1Lf\,1
: .. r II 

t-G~tL~r.1ttlA.~~114' L, tLt,UtLrt1um'Gr.M. ~G~ul\t-G~ mr.LUIl.,U::r.ITGr.M. UbtLM.GtL1 rf if r;.}lf' K~ • IP Iii!' • " p I""... v r 
tLt-~ LllttLM.GtL,l\' Ln.1
r '" .... I' III i{ 

r.LUtLlf\,~ tLG~lIlL~~£L~Ilt-G~t-~ULIl.L!1uwt-L!m}i~l\ lL!J'1G~M. }i~ Il.:it-Gf\,l\lLk"'~tL~1!1~l\LGIl.:it-~ 

m t-,UttULl\Lrtt-,UlA.mr.LUIl.,U::r.ITGr.M. ~ rtLt~ LllttLM.GtL1 G~ LllttLM.GtL1t-Gf\,Il.~LIJ~l\ r.LU 'f I'"'k l}l • peP I"" IP I v r .. v l' ~ 0 ~ 

ur.nll.~tLGtLrt1tLGULM.GtL't-Gf\,::ml\uIJLmf.Ll\M.~~l ~blA.ULrtt-G~Ul\::lJll 
tete"i I l' It) v f'" 

rt,U::LrtM.'rtLt~rtlA.UbtLM.GtL1UGIJ1~~r.LU G~ UbtLM.GtL1t-Gf\,~rt,UtLlA.rtLt~::1J1l t-G~Ul\rtLt~ '~ 
"'1" .... I' p '" p.... I' '"'" II 

rt,U::L rtM.1lA.L M.GtL1U GlJt ~~ ::lJnll.~ lA., Il.~ r. IT1LrtLt1. GM.mrt,U tLlA.
l" I' p '" ....... o· r '" '" 

::1J1l rtM.' lA.Lr.L~tLn1r.t~tLtLLI\UUGM.1UGIJ1l1.' LrtLtLlA.U.L~::lJll rtlJt L, ~LIJM.Lr.L~tL' ~GrtlA.tLUt-Gn.WU1 I Itt=' 0 IP : p r ..,illt 0r . It. J=l"f" to if f' 

LllttLM.GtL1G r.M.~f\,mG f\,l\tr.Ll.'ILI\Uld r.LUtLnt LllttLM.GtLtt-Gf\, mr.l\rt,UrtLt~G r.M.~f\, mGf\, 'I .... I'P ~ so If' .... 1',0 P 

~t}irl,GU ::r.1l (f~ -L1 <»~~ ,~tL£tl\lm ) 

L, tLtL tL~ r.1lA.Il.tL' tLG,UlI., LrtLtL::l\GM.t LM.GtL1M.::L r.~1 t-l.'I. ::1J11M.::L r. ~1t r.LU tLn1 ~b lA. m r.l\rt'u :: ... III i{ III 0 r I' ,0 Ie,o .... If' 1",0
 

::1J1l rt,U::LrtM.'lA.LllttLM.GtL1l4' M.' GM.1 LllttLM.GtL1UGIJ,~~r.LU G~ LlltttLM.GtL1M.::Lr.~1tr.LU

I" .... I' K~ III r ... I' P '" p.... 1',0 .... 

( ~OI : 8~~~ , ~tLtL,Ut )m t-1J~GtLkL' r.~hUIJM.t-Gf\,LM.GtL1tLGlA.~~r.LU ,0... 1·1t II,. III '" I' '" 

rtr.t~rt' G~Ib~Ll.'IGn. 14' LlA.Urt~1G~r.t~~, tLG~LM.GtL1LttLM.'Gr.M. tLUt-GtL1G~rtLt~rtM.' GM.t14' Ut-LIl. 
... •It p'" ~ i{ Kit 0'" .... III r . ", P K r' "'11 III r Kit", II 

Gf\,tM.Il.IJ,U::l\l\LGtLU~IJ'IJ'ibM.' tLG~::IJ~l1M.' t-ll.nrtWWM.tLLM.GtL1t-Il.11f.LU r.tyrt,UrtL~ L, ~G~~ttLM. 
" I'D I'D to f'" kl It ."It • r l" I• 

Gr.M. L, ~G~t-Gr.1tLn'UGGt-rl,mrtr.~hUIJM.ULl\LllttLM.GtL'LG1LtLr.LU G~ LM.GtL'M.::Lr.~1tr.LU P• r If" '" .... I' 0 P 1',0 .... 

lAtU4,QrtU4,:::lt.y,tt.lU ... r1 ... 

tLG,U~tlltr.G~,tM.rtG~tL~r.1lA.rl,rl,Ut-Gf\,t~U'lA.~l\ttLLt- '9 I p v J=l' It) " f" f' It>v 

tLG,U~t~;G~,t~rtG~tL~~1lA.Il.t-Gf\,M.Lll!lA.e::r.IlLM.r.LU'~ 

tLG,U~tlltr.G~,tM.rtG~~LrtM.rtLt~'v I ,0 .... 

tL~ ~1 r.LUHlA...! lA.brtl:1Jt-:t ~1-rl,G,U ~lA. Il.rl,nt-Lk,Ur.LU 'f 

tLG,U~t~;G~1t~rtG~tL~~1lA.Il.t-Lk'ur.LU 'z 
LJbtLM.GtL1LM.GtL1M.::Lr.~ttr.LU 'I .... I' r,o .... 

Ull~ G~t-~G!J'tlttL~t~~ ~t ::IJ~L r.tqw 
II 

U~l1t-[tll~~l t-G!J't~~t~~!~tLLt-r.L'uUG1L"'~tL~LI\U~}i~~!~pt-j~~!~tLLHI\U~r.LUtLl 

t-Qo.tBU'I1BGtrtlt-:::ant.WUQ, i{ 
.
....
. 

~ ... 

9 
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3.2.1 ffV'tHI1 fl~lf1 hhl1t.11fl 
, • II II 

3.2.2 ffV'U 'llflff·rrlmm1'U~lf1l~'U W't'l1~w'lh:: flV'IJ'I1 tl1f1 '1 rb'UVrh~t.I1fl 

3.2.3 ffv'U'llfl~~~'Yi'IJL11'U,t1'1 't'l1't'l1~~~LU'Yi1::,"Lf;Y1l 'I1;V't'l1'11lL'I1P1Ntl 

3.2.4 ffV'U 'llfl~~~fua1 't'l1~~~~v~ 't~f 

3.2.5 ffV'U'llfl~~~vd1fla 't'l1~~~~Vd'tfltl '1 
":'..l"", QI 't'~ 13.2.6 ffV'U 'l1flff~V11JVI'H'if~ L'l 'U 'l1\lrl ~1J 'Utn'Yi 

3.2.7 ffv'U1,rL~'U 't'l1~11Jti1'1J'if1~'tlV~L~fl 
,,"'" "'" I Qll"3.2.8 ffV'U1'11 ~L' fI'UL' fI'Uf1~ tIN1'U'l1,:: ff1V1 ff1J NffVl~'I11 

~ ~... ... , 
m ,a"J1-3\1'rll'U'UflO1J'n11f10',..1uaot! 

... 0' 
1fl1m11JfY1ff~' 

... o'QI I 0' 1 A... QI 11 A ... QI ~ QIA

'tl ) 1Lfl11::'I11~qIJ1::ff~f1m'ffV'U 'UL'UV'I111'tl1~11J'I11'UVL1V~~1'U1'lfl'tlV~Q1'lfl 

1l1'Uf1111Jf ( Knowledge) ~~lLrI'Uua1U11J1u'li~'IJVlL;fI'UUtl::L~fI'U1~q'l1'::ff~flm1ffV'U 
... 0' A A a A 1" QI QI Al 0' 1/ - QI

f1 ) 1Lfl11::'I1L'UV'I11L'YiVLtlVm'UV'I11 'I1L'I11J1::ff1Jfl'IJ1~qIJ'::ff~f1 9'11f11tim, 'l~ 

"'" 0 QI A 1" QI AI 0'... ... 
L1f1~tl1~'IJL'UV'I11 'I1~1~~11J1~qIJ1::ff~f1L'if~'Yiq~m11J 

" " 
2. m1ffrWil~'IJVlL;fI'Uf1V1J,"1L~v1'i11f1ffV'U 'tlV~~~flii~'U~V'Ufl~U
 

"'" A "'" QI 11 A ~QI

fl ) L~'fl1JL'UV'I11'IJVlL'fI'U ~11J'I11'UVL'V~'tlV~r:11'lfl 

o QI AI 0'...... A ~QI I , QI I A 
'tl ) 'U11~qIJ1::ff~f1L'if~'Yiq~ m11JUtl::L'UV'I11 'tlV~ Q1'lflU~tl::VI1'U1J1'l~U'IJ~L'UV'I11 

vvm~'U,"1~vriVfI '1 
oA "'" 0 A 1/QI 0 1/QI

f1 ) 'U1L'UV'I11'IJVlL'fI'U1J1V11'IJVlL'V~ (Scrip ) 9'11f1tlfllltu::m'IJ1'fl1f19'l1f1Vfl~1 

QI ?,' 0 "''''''1 A QI A2 !it "'" ... 0' , loA 
~ ) 'U~QmUYI11~ VL'YiV~~TI1L1J'U'~'IJVlL1UUf1V1J'Yi1L~m'if1mYV'U mUYI1~11J'lJVlL1V~ 

?,' .2 ""''''''1 .d ~QI !it ?,QI ~ 1",,1'" .2 "'" ... 0',
'l ) Qmfl1l11~ V GJf~Q1'lfll1J'UQ'l~'U1~ ,""11L'U'Um'111'IJVlL'fI'Uf1V1J'Yi1L~V''if1f1 

ffV'U'tlV~~~fI \h1fl1v~ rl1f1~lUa1 't'l1fl1LU'Um'ffr1~ 1'l1, Um1J'lJVlL;fI'Uf1V1J,"1L~v1'i11f1ffV'U 
o "'" ... 0', ..I. l' d ... l' ~ 'tAI 1"?,..l

U ) 'U1'IJ VIL' fI'Uf1V1J'Yi1L~V''if1f1ffV'UVlffl1~ Lff, 'lL'fI'lJl VflU'r11 1J '11 QL'iffl1'if1ty 

1l1'U~v ~1'U1'U 2 'th'U ~11'lffV'lJUa1'l1i''IJ'l11~ufll'tl~11Jfhu'U::\h 

'if ) \h't 'l11,r~L;fl1'if1tyIl1'UL.aV '111LLtl::1l1'Um1Nn~~vm'ffV'U 'l1,::Lii'UfJtutn'Yi 
4. ~ tI, d.QI

lJfU1 rJ~ fl t))J'Yi1&A t)1"'1rJnt)~ 'YI'Yi 1Jl~ 1 
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-n1l17W1~11J LnWenfll11h:: lijU ~11Jf1111Jfif11~1JlUV~ ~1;lJ1')11t'lJ 1l1n~m euv ~fil L~ glJ~ '~1'I.J 
~ '" .r

~11JUU1m~euv~L'l.Jn'VI (Best) f1~U (Best, 1983 : 179 - 187 ) 
I 

fill~alJ nl'1Jm11.h::Liju 

4.50- 5.00 

3.50 -4.49 

2.50 - 3.49 

1.50 - 2.49 m1'1J1'I.J'1J1~ 

1.00 - 1.49 1.n~,~ 

GIf ) Ul'I.J'VI1~lJUf1V1J-n1L~v1,r1lJnVU ~n1J\l1WU"",1 ''1J1.~L~'I.J~V~t11l;~1l1nmi1J 

>--+ '~N1U 

... ... . 
'I.J'YlL'lJUf1V1J'Vf1L~V'')11tlffVU 

uli'1J1.~ti'I.Jmi1J~1Vth~ 

II

Il1Yt~ 1 unf1~~U~VUfll'ff!1~'I.J'YlL7tlUf1V1J-n11~v1,r1tlffVU 
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•

n11a.fl~1l1J1JYl~a8ui'(;INaitlqYliYlHm111U'U 

t117tY!1~LLtJtJflfltYtltJ1flNnff1/qfltfl1~t117L;tJ'U ihh~tJ~'U~tl'U~~d 
... tI .1 '" ~ A ... '" ~'" I ,

1. 1 Lfl71::11 L'Utl111~11/111'Utl L7tl~~1'U1 ~tJ\ltl~r.l1 ~tJU~n::fl1'U 

... tI",	 tI tI ...... .1 t 
2. 1Lfl71::111~Q 7::tY~flL'tf~f4q~m71/\ltl~L'Utl111fl~111/fl 

3. fftl1!l1;;171Un:: Ltl tltY17 L~tJ1fitJ t11~1fl un:: t117 tI7:: Lij'U Nnt117 fftl1!llL~tl 1~L~'U U'U1fl1~ 

t117tY!1~~tltYtltJ	 un:: L~tJ'U~tltYtltJ 
J! ",... '" "'..: .1 '" tI tI ...4. tY'n~UtJtJflfltYtltJmtltl~tltJ'tf'Ufl4 ~1mtltl flmtltJflq1/L'Utl111un::1~Q 7::tY~flL'tf~ 

... 
f4q~m71/ 

o ..: J! .l1"J!": ~.l 0 ,

5. 'U1UtJtJflfltYtltJfltY11~\l'U 11~L'tftJ1'tf1ty'l'I1'UL'Utl111~1'U1'U 1 fl1'U ~71~tYtltJun::
 

'" tI .J!1lI A 1~~~ ..:""..: .1 jJ A ..:"" I
 ... '" 
t17tJ l~Ut1 L\l Lf4tl 11 L"'UtltYtlfl1/fl111/LfltJ~~7~~11/L'Utl111un::"1'Utl'U 4"J fl1/Nn~tlt1171~tJ 

6. ihutJtJflfltYtltJ ~'lltli'tJtll~Utfl\lU~1't1flflntN (Tryout ) fi1J'Utlfftl1!l17::~tJtI;tyty1~; 

~LilfltYtl'U tlJ 1/1111fltJTntlLflfll'UlnV71'tf1/~flnf47::'Ufl7 l'Ull1flL;tJ'U~ 1ilt117fftl1!l1 2548 ~1'U1'U 
A 4 tI I I	 '0 0 

tI 7::1/1tlJ 26 fl'U Lf4tl1Lfl71::11111fl1fl111/tJ1tl~ltJ (Level of Difficult) un::fl1m'U1~~lU'Utl 

.. tl4 QI J fJI II 4. • , • I 

(Discrimination Power) lfltJfltlLt1tlJcnf4~17tlJ1fl~'U 111\ltltYtltJ1/fl1fl111/tJ1m1tJ ( P) tl~7::1111~ 
.cI' 0 0 t I J	 : QI

0.2 - 0.8 un::1/fl1m'U1~~lU'Utl (D) ~~u~ 0.20 \l'U,t1 un::t117111fJtlJll1f4\ltl~UtJtJflfltYtltJfl~~tJtJ 

mi1/~itJ111fl1fl111/L~mt'U\ltl~utJtJflfltYtltJ( Reliability) lfltJl~tI~7 fJlfltl1 ;'tf11ff'U ( Kuder 

.	 ~ '" A ,~' A':' ~ 0RIchardson Formular 20) ( "'11'Uun::tl~fltlJ1 ,2538: 198) L1/tl 'l'lfl1fl111/L'tftl1/'UUn1'U11/1 

0'" '" J! ..: , tI"" 0 , A':' "" t A ,~' A .:,
fl1L'U 'Ut117 Lntltl'UtltYtltJfl N1'ULtltlJcnfl ~nn11 Un::'U11/1111fl1fl111/L'tftl1/'Utl tlfl7 ~L1/tl 'l'lfl1fl111/L'tftl1/'U .	 ~ 

~11/fi"'tl~t117U~1 '«~'\.'h.r;tlfftltJ'Vflu't11~fitJtl~1/i1tlth~ lfltJUlh.r;tltYtltJtltlm~'U 2 'Vfl 'VflU7tl1~ 

~ I "" ":!It '" "" 1 ,lL1J 'U UtJ tJ fl fl tYtltJ tl tl 'U L7 tJ'Uun:: 'Vfl fl tYtl ~ L1J 'UUtJtJ flfl tYtltJl1 n ~ L7 tJ'U fl tJfl7 tltJ fl q 1/ L'U tl111 

'" tI tit ~ d A .:, "" t0	 I

1 ~Q 7:: tY ~flfl ~l11/fl U"'11'U1UtJtJflfltYtltJ'VflfltYtl~ 1/1lf1fl1fl111/L'tftl1/'Utltlfl7 ~ 

... II , 
fll1tl't1t11Ufl8t1't'tllfl81"lUa8'U 

... tI I ~ A ""	 ... tI tI ~ ~ lY. 
fltl1/f41L~tl7'tf1tJtYtl'U lf1/1tJfl~ tYtlt117L7tJ'Ut117tYtl'Ufl1~fltl1/f41L~tl7~ UtJtJlf'U~ O)j'~ 'D 

fl111/tY11/17fl\ltl~fltl1/f41L~tll1'Ut117d1LtY'Utl~tltl'.i::tY1/ 'Iluri .r;tlfl111/1l1f4~~ m1~\1tl UN'Ut.\ij 

••1 A, """" '" tI g A I ,l "" '" tI f1 '" ..:mTn Il1f4Lflntl'U 1111flflf('UUn:: L"'1 tJ~ Lf4tlfl1tJfltlflL'Utl111tJflL7tJ'U11'.itltl~flfl111/ 'Untl1!ltlJ::fl 

' ''' 't1 .I , '" ... 1 J! .1 "" -'I '" ,~ ~ 
U~tl~l~tl'Utltltl \l'Utl~tltJll'.i'.i1/'tf1~ un:: flHtY11~\ltl~L'Utl1111/L1J1111/1tJfltlt11'.i 'l'11/10)j'~ 

... tI I":~ 1 11"" " "11"" 1"... " fltl1/f41 L~ tl7'tf1tJtYtl'Uflfl~~flfl111/tY'U ~\ltl ~ r.lL'.i tJ'Uun:: ~tl ~ t117m:: ~'Ur.lL7tJ'U 11 Lt1flfl111/~tl ~tltJ1tl 

"" 1. I 1"11"" ..: "" I lY. "" 1 ~.I '" ..:.... tL'.itJ'U ~ 'tf1tJ 11 r.lL7 tJ'UflL7tJ'U tltl'UtY11/17fl "IJnn1'Utltlnn1L7tJ'U 'Ut117 Ntl~'Ufltl1!l::un:: Lf41/ L~1/fl111/ ~ 

A": tI '" tI "" 1 "'" 11"" A'jJ '" t 11 ~ 0'" tI ,
Lf4tlfl~:: 7tJ 1~t11'.iL'.itJ'U\ltl~~'U l1fl'Ur.lL'.itJ'Utl'U '1'1 fl~'U'Ur.ltYtl'U ~~tY11/1'.ifl'U1fltl1/f41L~tl7'tf1tJtYtl'U 

~ . 
't11~,f1tJl'Ut117tYtl'ULtY;1/111tltYtl'UfltJfl1'Ut117tYtl'U1Jtl~1'Uti'U(itJ'U'1l1fltJfi~tYtl'Uhj~lL~'U"'tl~ 

~.	 I 

&frfll1m1unlnrtlWJllnlJ~L1 vun '111.1 '1.i't1U 111tl ~fl t1111ftl'ULf4lJL;i1/ ~L1 tJu tY11117 flU1fltl1lf41L~tl1 
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• "1ft 1"1 ~ ... ~ "I ...:.& 1II'" ... "I "I d
~1rJffVU ~11 ~~ ~Um'H~rJU9'l1rJ'tU1V~ ~um'l1 Uf1::fffl1U'YIC)f~~L~rJUff::fl1n ff11J1~(,IL~rJU ~UL1fl1 ~fln 

11{~~v~m~ ff11J1~(l~~::~~1~~(1rJU (Motivated) ~~::L;rJUUfl::ff'\.jnffU1u't1ti'I.Jm~L;rJU't11J 
.... ... t'I M ... ...:... I •• .& 4 ... t!lt A 

UU1flfl\lV~m~L~rJUt LU11~~'l.JU'YIL~rJm1 "Leammg 1S Fun" C)f~111J1rJM m~L~rJUtL1JUL~V~ff'\.jn 

( (lUV1Jff~ ,2541 : 7 -12 ) 

_I ...... ...... ~ r 
m"tnu'~t'I''n1i1l1't't''t)~tJ'ru,u'Utlt),..'t't1L''t)'''1Ut'l't)'U 

.... 0' ft I ........ ....... 0' • ........ ...: "I ""1
 
mnLfl~1::11 11 111~:: ff'YI tl.fl1ff\lV~'I.J'YI LnlUflV1Jff1 L'tV~ ~1 rJffVU ff(l't'YI ~ 'D ~ U m~ 111 

t1~::ff'YIi1l1ff\lV~'I.J'YIL;rJUflV1J~1L'tv1'li16ffVU 1flrJl~~'t~ ( Lff11W6 , 2528 : 284 ) 

P - M j P 
...: .... 

M j Nfl\lV~fl::UUULUfl6~ln011ffV'l.JnVUm~L~6U (Pre - test) . 
M 2 Nfl\lV~fl::UUULuii6~lnm~ffV'l.J11n~m~L;rJU ( Post - test )
 

P fl::UUUL~1J\lV~~V'YIflffV'I.J
 
.., . 

fi1\1V~VPl~1t'hun11{~ln~'t~il ~::iifi1~::11'h~ 0 - 2 ~lfi1n111VVn1J11I{iifi11J1nn'h 1 OV ., 
'h 'I.J'YIL;6UflV1J~1L'tv1t!u 1I{lnWcn1J1Pl~!lU 

.. 
AU ...... II 01'" ... ~ r 

~1'U19u,unU1"t)~ntJtJ,u'U'Utlt),..'t't11"t)'''1Ut'l't)'U 

m1flmnluiJ~~,jU~~ri~Lff~1J~L;6ul,fiifl111JrlUL1iV1111~19i1~ '1 hi11~::Lrlu~ln 
0'11 1 a t~.& ... <4... ...:. "I 

V1~l~rJ~ffVU flrJPlH 11~V~lnm~Uff1~111fl111Jt9'116'tULV~ C)f~m11JnVm~L~6Um~ffVU'YIU1ffU ~~ 

A 0 1 I ~ • 4 "I 11'" "I ~ II t ~ ...
LffV ~::U1LffUVLUV111't1~ '1 uu~::~1rJfHfJflfl111JnU~ ~\IV~~L~6U ~um~f1Ufl'J1111fl111JtLff1JLPl1J 

• "I lilY-... ~ "I "I 1 .... ~ ... .1 ... ~ 4t ... 0 1 1'" "I" A... <4 
Uf1::~1rJ ~11~L~rJUL'U1 ~~ ~U LUV1111~lUUfl\lU fl~UU~~1Jm~U1L'YIfl U fl61J1 ~'IlLffVff~U1nVm~ 

... ~ .1 "1M ....... ~ 1II 11"' 0 "l1ll .... ,.
L~rJum1ffVU Lff1J1J1n\lU ~U11~~'l.JUfl111JL~~f\ln1111U1'Y11~L'YIfl U f16 'YI1 ~11ff11J1~(lPlfl'tV\l11ff1~ 

tiu1I{u'YI'I.J'Jn11u'Jnu";~lu 1fln iim~t1~::flllj'tifl/{u~t1mclaVff1~Uf1::a~V1U16fl111Jff::fl1nlu 

;1Pltl~::~l'iu uv n~lndun'1~~iim~t11:: flllj'tifl/{UaV011f1n1l11,."j '1 vvn~~v~'tfl1fl1J1n1J16 
· ~ a .... 0' " ~... .... 0' "I" A ~ ... •01flmUff1::Vm~6~ flV " flV1Jff1LPlV~" Uf1:: 19'11Jm~U1flV1Jff1L'tV~1J11'DLffVm~rrn1l1nUVrJ1~ 

Uffi11f116 (m1Jm~f1n1l1UVn 1HL;rJ'U ,2541 : 2) flV1J~1L'tv1~U11J11~1{1'Um~L;rJ'Um1ffVU 

(Computer - Based Instruction) ff11J1~(lu'I..i~vvn'I{Li~u 2 t1~::Lfl'Yll11qj 'l1/{LLfl flV1J~1LPlv1 

'li16ffV'U (Computer - Assisted Instrution: CAl) Ufl::flV1J~1L'tv1'li16uflm~L;rJum~ffVU 

..& .... O"ftl"l~""( Computer - Managed InstuetlOn : CM!) C)f~~::U'I.J~'t11Jflnllw::m~U11111~~un~m~1J\lV~m1 

ct : QltI
L'HJ1JnTHYVUl1.:Jl1lJfl ( nt)}/lJUA ,2536 : 136 ) 
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.s'" ""1' t1...... ... ... '"~ A ":!II-",11H ( 2547) ~~ff".nmn::1n ~::ff'VI1im'l1 tI'VI1~flUflV1.1'l111~V~'I11f1ffV\.mV.:Im~fin 

tI ij,j'~ ~tlfl V nff11U fl1 fli1v nq1.1i1V riH 1r1U un flmnUNU nl'V1flUflt~~ ffl'" nn 1.1 n: ~tI 
II 

t1~:: mfl'ilfJ1j~~1'11l;;'l1~U~.:I ffm,j'Ul'V1fllu lnV~1'111.1.:Ifln 1'V1ml"l~'l1~::um11'tilv Nnm~1ifl 

t1~ln{l1l t1~::ff'VIim'l1"lv.:ItI'VIi1f1UflV1.1-W11f1V!,r1f1ffVU l~V.:I m~'tJntlij,j'~~tI~vnff11Ufl1f1i1v 

'fl1nwcn1.1lf1~J1U 90/90 un::'I1~.:I~lm1f1Ufl1f1t1'V1i1f1UflV1.1-W11~V!,r1f1ffVUUnfln1!nijfl1l1.1i 

.:..1 • ... Q1.sQl ........l 01
 

1'l11.1"lUVm.:l1.1UfI"'lflf:\l'Vl1.:1fffl~'VI~::~tI0.05 

nl1i.:l ( 2547 ) 'flfffl.:1Un::'I1lt1~::ff'VIim'l1 tI'VI11f1UflV1.1-W11~V!,r1f1ffVU1~V.:Im~'tJn 

t1ij,j'~m~nit.:l.:llu~uiuJ1U nq1.1i1vril.:11r1uunflmnUNUm'VIflUflt~~ffl'11nn1.1 ~::~tI 
II 

t1~:: mfl'ilfJ1jfl~1'11l;;'l1~U~.:I ffm,j'u1'VIfllU lnV~1'111.1.:Ifln 1'V1fJ11"lfl'l1~::um l'11'UV Nnm~1ifl 
• ... ...... ", A Cl "'01'" Cl ::

t1~ lntl1l t1~::ff'VI1im'l1 "lV.:ItI 'VIl~ flUflV1.1'l111f1V~ 'I11f1ffVU 1~ v.:Im~ fJntltltl~ m~ nn.:l.:llU"lU 

.l '2 " 2 ... ..." , ~01 ... 01 ...'l1UJ1U tl1nWC)11.1lf1~J1U Unnn1!l11.190/ 90 un::'I1n.:l~lm~flUtl1f1t1'V11~fI'UflV1.1'l111~V~'I11f1ffV'U
t ~.,l t QI _Q,d4 Q,I QI 

fl1l1.1 ~1'l11.1"l'UVfJ1.:11.1'Uflnlflf:\l'Vl1.:1fffl~'VI~::~tI 0.05 

... '2 " tI '"' '"' ... '"' " • A ':!II'l1l'11J ( 2547) tlff~l.:1Un::'I1l ~::ff'VI1im'l1 tI'VI1~flUflV1.1'l111f1V~'I11f1ffVU1~V.:Im~fin 
II 

t1ij,j'~m~'VI~ffvtI'iff~'U'VI1.:11f1'1m~1.1nq1.1i1vril.:11r1uunfln1!l1 ~::~tltI~::mffilmj'f1~1'111;;'l1W~.:I 

ffm,j''Ul'V1fll'Ulnv~lW.:lfln 1'V1m1"lfl'l1~::'Ufl~1'11UV Nnm~1ifltl~lntl1lt1~::ff'VIim'l1"lv.:ItI'VI11f1'U 

I... " A ":!II t1'"' 01,", 01'''' '2"
flV1.1'l111~V~'I11f1ffVUl~V.:Im~fin {It1~m~'VI~ffVtl1ff~ 'U'VI1.:11f1'1m~1.1 tl1fiWC)11.1l~~Jl'U90 / 90 

un:: '11 ~.:I ~lm1 fI'Ufl1 fltI 'VI 11 flU flV1.1 l;11~ V!,r1 flffVU unfln1!llijfl1l1.1 i 1~1.1 ~uVril.:1ijuflnlflf:\l'VI1.:1 . 
QQ4 QI 

fffl~'VI~::~tI 0.05 

num (2547 ) 'flfffl.:1Un::'I1lt1~::ff'VIim'l1 tI'VI11f1UflV1.1-W11f1V!,r1f1ffVU1~V.:I'Nntlijm 
II'U .:I1'U1'11-1In'11 ::1 'VI fll nq1.1i1V ril.:11r1U unfln1!ll ~:: ~tltI~:: mfl'ilflti~~1'11l;;'l1 ~'U \1.:1 fffl1,j''U 

1'VI fll 'UlnV~1'111.1.:Ifln 1'V1 fill "lfl'l1~::'Ufl ~ I'll UV Nnm~ 1 ifltl~ln{l'htl~:: ff'VI i m'l1 "lV.:ItI'VI11 fI'U 

... " I A ':!il t1'"' 01"" '"' 1 '"' '2 " 01flV1.1'l111~V~'I11f1ffVUL~V.:I fin {It1~ 'U.:I1U1'11l n'l1::1'V1f1l tl1nWC)11.1l~'Jl'U 90/ 90 un::'I1n.:l~ln 

l1f1Ufl1f1t1'V111f1UflV1.1-W11f1V!,r1f1ffV'U Unfln1!llijfl1l1.1i1~1.1~'Uvril.:1ijt!flnlti'f:\l'VI1.:1ffil~~~::~tI 0.05 

1.Jf:\l1i~~1.1 ( 2547 ) 'flfffl.:1Un::'I1lt1,::ff'VIim'l1 tI'VI11f1'UflV1.1-W11~V!,r1f1ffV'U1~V.:I'Nn 
II 

t16,j'~'U.:Il'U',lnq1.1i1vril.:11r1'Uunfln1!l1 ~::~tltI~::mfl'ilfl,j'~~1'111~~'U~.:I ffmtiul'V1fllulnv 

~1'111.1.:Ifln 1'V1f1l1"l~'l1~::uml'11UVNnm~1ifltl~ln{l1lt1~::ff'VIim'l1"lv.:ItI'VI11f1'UflV1.1-W11f1V!,r1f1 

A ':!il t1'" 01"" , "'2 " 01 ... 2 ... ... " 
ffV'Ul~V.:Ifin {It1~ U.:Il'U 1.1 tl1fiWC)11.1lf1~Jl'U 90/ 90 un::'I1n.:l~lm~fI'Utl1f1t1'V11~fI'UflV1.1'l111~V~ 

,r1f1ffVU Unfln1!llijfl1l1.1i1~1.1~'Uvril.:1ijuflnlti'f:\l'Vl1.:1ffil~~~::~tI 0.05 

ff.:l,.;'U~1 ( 2547 ) 'flfffl.:1Un::'I1lt1~::ff'VIim'l1 tI'VI11f1'UflV1.1-W11f1V!,r1f1ffVU1~V.:I m~'Nn 
QlQ .4.:Q QI 1 Q,lQ I QI I !iIf QI ~ QI tI d QI .Q 4 :

tI 
Q 

{It1f1.:1l'UtlUlfl~V.:Inn.:lV~ U1.1~ nq1.1fl1Vfll.:11lJUUnnn1!l1 ~::~tI ~::mfl'UfltI~~1'11l'11'l1'11'U~.:I 
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ffm-uut'VIfllu lrlti1l'ti'1l~fl~ 1'V1tJ1t~~Vi1~Ufl1ll1U~ N~m11itJ'lJ1lnll'h'lJ1~ff'VIimVi~~~1.J'Yll;tJU 
.. .., A ~ AI" "'.. A",,,, 1 "'.. ,,~ .. 

fl~llVi1t~m'ti'1tJff~U t1~~m1Fin1J1l1.J~~11.JUlfl1~~nfl~~ Ull~ l"Hnwcnlll~1J1U 90/ 90 U~:: 

l1~~ 'innc; tJu111 tJlJ'VI t; tJufl~ ll'vht~~f,f1 tJff~U t!nftn1!l1iifl1lllft~ ll~U~fh~iit!tJt"fiqj'Vl1~ffa;j~ 

'::~1.J 0.05 

fllleW'Ul ( 2547 ) 'lIff~l~U~::l1l'1.h:::ff'VIimVi 1.J'VIt;tJUfl~llff1t~~f,f1tJff~Ut~~~ m1~n 

'lJ a-U;j~lUl.JUtfl~fl~ ti'flti'~ 1u,j';j n~ll ;1mh~ lrtuun~n'l!ll 1:: ~1.J'lJ1::mfli1tJ'U~11'ti'1~Vi4u~ ~ 
ffm'Uut'VIfllu 1~'tI1lw~fl~ 1'V1tJ1tl\J~Vi1:::Ufl1tl1U~ N~m11iv'lJ·nnll':h'lJ1::ff'VIimVi~fl~1.J'VIt;tJu 

.. .., A ~ &1" "'.. A",,,, 1 "'.. ,,~ .. 
flflllVi1L~~1'l11tJ1Y~U t1~~m1Fin1J1l1.J~~1'1JUlfl1~~nfl~~ Ull~ l"lLnwcnlll~1J1U 90/90 lm::: 

l1~~'illn(ivuIl1Vl.J'VIt;tJUfl~llff1t~~!';1Vff~U un~n'l!lliifl111lft~1l~U~VHiiuvdlAqj'Ym1Ya;j~ 

',n:Al.J 0.01 

&1" ,,~ 1! &I!:!l .. ... .. .., A 
1J1::lff1J (2547) l"lfflHU~::l1llJ1::II'VIlmVi1.J'VIt1tJUfl~llVi1t~m'ti'1VffflUl1~~m1Cl~fl 

AI J...: ",.I .. A ..... ,Q,/' ~ '" ~ ., AI ... '" 
1J1:: n~l.J lJ 1l~ fl UlllUt'ti'fltVi ~ ~ Lfl1 ~~ tJ'U ~fl tll)f~ nqll ~1~ tJ1~ tlJUunMn'l!l11:: fll.J lJ 1:: ml'l'UVl.J ~ 1 

II 

1'ti'1~Vi~U~ ~ ffm'Uut'VIfllu1~'tI1l'ti'1l ~fl~ 1 'VI tJl tl\J~Vi1~Ufl1l""U~ N~ nn1itJ'lJ1ln1l1l 

AI ~.. ........ A AI ;j ... :., I .. A 
lJ1:::I1'V1lmVil\J~~1.J'VIL1VUfl~llVi1t~~1'ti'1tJff~U l1~~m1Cl~fl1J1::n~l.JlJll~flUlllUt'l1~tVi~~tfl1fl~ 

tJU~~Lll)f~ 'IItnWerl1l1~1J1U 90/ 90 U~~M~~'illm;vuIl1V1J'VIt;tJUflflllff1t~~!';1tJff~U 

t!nftn'l!lliifl111lfl~1l~Uflfh~iit!tJdltlt)J'VI1~ffa;j~,::Al.J0.05 
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" II • , 

t'Um,ffmnn'U1~rJfl7·rU m~rJ1~ffml1~'UfI~lmnffl'.:Jl'U1~rJfiLnrJ1.a'tN lflrJuti.:JurJn.. 
" nrll1'lrJll::LVrJflL~'U'I11.a'VA.:J~V 11.1ij 

.. .. .l .l .. 
1. m'1Lml::l1L'UV111L'UV1111GJ11 

2. m'ff~1.:J1J'VIl3rJ'UflVllfbL~Vf'l11rJffV'U 

3. m'ff~1.:JU1J1J'VIflffV1J1f1Nllffllfl'VIi'VI1.:Jm,l3rJ'U 
.. '" 4. f1111l111l1rJflVll~1L~V'GJ11rJffV'U
 

AI ~.. ....... I
 

5. m'1111J'::·"''VI1i.fl1~lIlV.:J1J'VIL'rJ'UflVll~1L~V'GJ11rJffV'U 

6. .:Jl'U1~rJ~L~rJ1.a'V.:Jn1J1J'VIL7rJ'UflVll~1L~Vf'l11rJffV'U 
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• • II II 

3.2.2 ffV'\.nnflff~VimuihJ~ltJL~U';u1'lJ~';U'lJ7::flV'lJl1fl1fJC'J fhuVth~fJ1fl 

3.2.3 ffVU\llfl~~~~'lJLl1u,t1C'J 1'lJ1'lJ~~~L~~1::,"Unl l1~V 1'lJ111Ll1'.lNfl 

3.2.4 ffVU\llfl~~~iu~11'lJ~~~~fj~1~i 

3.2.5 ffVU\llfl~~~Vd1fl~ 1'lJ~~~~vd1flflC'J 

3.2.6 ffVU\llfl~~~ij'm~~flL\lU 1'lJ~#~1J1U.fl1~ 

3.2.7 ffVU 1..rt~U1'lJ~11J1I771J't'1~~V~t~fl 

1 '1111 4 '" '1' AI ............ 
II 

_t'
3.2.8 ffVU 11r.1t7fJUt7fJUt flfJN1UlJ7::ffTYlt'I'1JNff'Vl~111 

~ 4 ... 4 , 
m 'n'll~1J'U 'U'Utltl1J'Wllfltl1'VlUertlU 

" " fl17ff!1~'lJ'VliifJUflV1J,"1t~v1,r1fJffVU~V~~~fJ ihh~miu~vu~~~V 1'lJil 

... ".... ... 4.1 ... ,t 1~"" .r
1. fl171tfl71::1111flfl~~771fJ1't'1117VtUV1111't'1 U'lJ~~U~VU f1fl~U 

'!:!t .I ... 4.1 .I ... .... 2 A ....... 11....... 
fl ) "fl'l!l1tUV1111't'1117mUV111tUV1111't'1111'IJVt7V~~lU1\lfJ~V~ r.11 \lfJ ~11J 

l1trfl~~77::~'lJ'rnt'\ltlP~; ff1~lL'Vlfl1U 1flvu~,"1J,.(Lfl~v~'lJ7::~'lJ ~ttlflffVU~1J1111'VlfJ1trtJL'Vlfl1U 1flv 

... " 
71't'1J~flfl~7::Ufl7 flW::1fl1m71Jfl1ff~7 

... ".... AI " 1.1... .... 'II A ....... ~ ....
 
~ ) 1Lfl71::111~QlJ7::ff~flfl17ffVU UtUV1111~1~11J111~m7V~~lU1\lfJ~V~r.11\lfJ 

1l1Ufl111Ji ( Knowledge) ~~lt~UU~1U11J1U,j~'lJ'Vlt;fJUUfl::t;jfJU1~Q'lJ7::ff~ti'fl17ffVU 
... " .I A 4 .I 1-t' ........ I ,,~- ....A

fl ) 1tm1::11tUV111t~VtflVmUV111 lHl11J1::ff1Jfl'lJ1~QlJ7::ff~fl f11fJ111fl17 \lfl 

... ..l! .... .1 I'll .... AI " ...... 
t7fJ~rJ1fl'lJtUV111 11~7~~11J1~QlJ7::ff~flt't'~~q~m71J 

" " 2. fl17ff!1~'fl'lJ'Vlt;fJUflV1J,"1t~v1,r1fJffVU~V~~~fJij.,ju~vu~~il
 
....1 ... .... 2 A ~ ....
 

fl ) t~7fJ1JtUV111'lJ'Vlt7fJU ~11J"'1'IJVl7V~~V~r.11\lfJ 

0.... AI "...... .I ~...." ....,.1
~ ) U11~QlJ7::ff~flt't'~~q~m71Jttfl::tUV111 ~V~r.11\lfJU~fl::'Vl1U1J1\lflU'lJ~tUV111 

vvm~u':h.rJvVVfJ C'J 

0.1 40 A ~ .... 0 ~ .... 
fl ) U1tUV111'lJ'Vlt7fJU1J1'Vl1'lJ'Vlt7V~ (Scrip) f11fJflfl1!lW:: fl1'lJ77 fJ1fJfl1fJVfl1!l7 

.... 'II, 0 ......1 A .... 0 ~ ... ... " '0 AI

~) Ufl~mUYIl1fl VmV\lfl'Vl1t1JU'fl'lJ'Vlt7mJflV1J~1"'V7't'1fJffVU mUYI1~11J'lJ'Vlt7V~ 

\l ) ~ri1fJ'r1"1A1v ~~ ~1~m~U~~fl «1~ 1..r~htU Ufl17'r11'lJ'Vlt;fJUflV1J,"1t~v1,r1fJ 

ffVU ~v~~ ~fJ U"1fl1v~ri1fJ'r11U~11'lJ~hLUUfl17ff!1~ 1'lJ7 um1J'lJ'Vlt;fJ'UflV1J-n1t~v1,r1fJffVU 
0'" ... ", ..l 1! 01... 1! ~ 1 1'112..l 

~ ) U1'lJ'Vlt7 fJUflV1J~1t~V7't'1fJffVU'Vlff';j1~tff7 \lt7fJ1Jl Vmt111 'lJ 11 rjt't'fJ1't'1t'\1 

1l1U~V ~lU1U 2 ';lU ~71\lffV'lJU~1'lJi''lJ'lJ1~u~~~11JI'i1UU::U1 

't' ) '1.111 'lJ1..r~t;fJ1't'lt'\1Il1Utdv111Ufl:: 1l1Ufl17 Na~~Vfl17ffVU 'lJ7:: tiju"1W.fl1~ 
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.. .. .1" .. d tI.cI • .cI 
'n~1'IW1~11JlflWerJm'I1I'I~11J'U~11Jfl1l1JfI~Ul1'UlIfNf.il'1n.J1'11lqj 'ill0N~lIV~f1llU~rJ 

• tJ 

fl'~i''U~11JU'U1'V11~lIV~1'UtY,.r(Best) fl~il (Best, 1983 : 179 -187) 

.
 
I ... 
fl1m~rJ tY11Jm'I1I'~lU'U 

... 
4.50 - 5.00 f11Jl0 

... 
3.50 -4.49 fI 

2.50-3.49 lfM 

1.50 - 2.49 f11111i''U1I1~ 

1.00 - 1.49 lef1~'~ 

O]f ) ,hUYU1rJ'UflV1J-n11MV1'111rJtYV'U ~tY1J\l1fUU~1 'lIH;1~'U'~'m~~'iI1~ 'ill0 mj1J 

.. .... 
'U'YIl1 rJ'U f1V1JTl1lM V1'111rJtYV'U 

lh'111;1ti'UOti1J~1Vfh~ 

I tJlIl,..n 1 UtYfI~eU'U~v'Um1tYrl~UYU1rJ'UflV1J-n11~v1'111rJtYV'U 
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• 
nl,ftfl~II1J1J"ftft01JlftNaiSJq"i"Hnl'l;Ut! 

nl'~ff!1~IL1.J1J"f1ffV'U1f1F-mff1JqVliVll~nl'~i1tJ'U ihhfi'U~'U~v'Ufi~rl' 
... " .I '" y. A ... '" 1'f';. '" , I

1. 1LfI'11:""I'UV""1~11J""1'UVL1V~~1'U1~JtJlUV~~1\ltJU~a~VI1'U 

... "'" A I " ...... .I t
2. 1Lfl11~""l~tJ1J1~ff~fll'tr~'rfq~m11JlUV~I'UV""1V1~""1JfI 

~ 0 ..I '" '" A I'" ~ A,Y. ~ 
3. "n~1~111Lm:lVmY11LntJ1n'Um11f1Ua~fl111J1~11J'UF-mm1"n~11'rfV'1UlJ'UU'U1V11~ 

m1ff!1~~VffV'U Ua:l~tJ\..'~VffV'U 
jI 4'" '" 4 ..I .I "'.1 " ...

4. ff11~U'U'UVlflffv'Umvn~V'U'tr'UfI4 ~1mvn V1fl1V'Uflq1Jl'UV""lUa:1~tJ1J1~ff~flL'tr~ 

... 
'rfq~m11J 

o ..I jI .¥ '''lid ~.I 0 ,
5. 'U1U'U'UVlflffV'UVlff11~lU'U ..., ~1'trtJ1'trltytn'UL'UV""1\l1'U1'U 1 V11'U ~11 \lffv'Uua~ 

.1"'.1 1"'1 A ,!l'It~" ..I", ..I .I ~ A ..I", , ... ",
1J1'U1Jl~Ut1 &lU L'rfV ..., &tllUVffVVl1Jfl111JLVJtJ~~1~~11Jl'UV""lUa~tn'Uv'U '1 V11JF-m~Vm11\ltJ 

6. thU'U'UVlflffV'U ~'~tJi''UtJl~LLtfllULL1l1'tJVlflaV~ (Tryout) n'U'Unfln~11:fi'Umtytyl~1 

~LUflffV'U W 1J...,11V1mli'mVlfll'Ula611'tr1J~fla'rf1:'UfI'1 ''UtI1flL1tJ'U~ 1i1m1fln~1 2549 ~1'U1'U 

tJ1:1J1W 26 fl'U li4V1Lfl11:,"""ltllfl111Jmn~ltJ (Level of Difficult) Ua~tlltil'Ul\l~lu'Un 
4 0'4. QI,1 i11! Q , , ,. 

(Discrimination Power) lf1tJflVLnWCfI'rf\l11Wlf1~'U ''''''UVffV'U1Jfl1fl111JtJln~ltJ ( P) V~1:""11~ 
4' 0 0 :. J	 Z QI 

0.2 - 0.8 ua:1Jfl1V1'Ul\l\llu'Un (D) ~~LL~ 0.20 lU'U'tJ LLa:m1""lfJWtI1'rflUV~U'U'UVlflffV'UVI~U'U'U 

mi1J~~tJ""ltllfl111JL~mt'UlUV~U'U'UVlflffV'U	 ( Reliability) lf1tJ,cr\1~1 t]1f1v1 1'trl1ff'U ( Kuder 

~ '" A II~' A ~ ~ 0

Richardson Formular 20 ) ( t11'Uua:V~flWl , 2538 : 198 ) L1JV &tlfllfl111JL'trV1J'UUt11'Ul1Jl 

4ilLU'Un111aV n~VffV'U~Nl'ULnW~fi~mh1 ua:t111Jl""ltllfl111Jl~mt'Uvnfl#~ lrtV '~tllfl111J 
L~mt'U~11J~~v~m1u1l1~~th~VffV'U1f1rl"tJ,crn'Umi1Ji1vth~lf1tJmj~~vffv'Uvvm;1'U2 1f1 

, Y.~ '''' ..I ~ '" '" 1 .I1f1mn '1JLlJ'UU'U'UVlflffv'UnV'Ul'W'U ua:1f1V1ffV~LlJ'UU'U'UVlflffv'U...,a~11tJ'U f1tJfl1V'UflQ1JL'UV...,1 

1~tJtJ1:ff~tl~~""1JfI u1l1thu'U'UVlflffV'U1f1~ffV~1Jl""ltllfl111JL~mt'Uvnfl#~ 

... ,~ 

flllSJ't1SJ1UflOSJ'WllflO'''lUftOt! 

... " , c!/ A '" ... " .1 '" "',.'1
flV1J'rf1L~V1'tr1tJffV'U ""1JltJfI~ fl'Vm111tJ'Ufl11ffV'UVll~flV1J'rf11~V111JU'U'U""'U~ C1f~ 'II' 

fl111Jffl1Jl1f1lUV~flV1JO);1L~vl1'Um1dlLff'UV~VtJ1:ff1J '~un ~Vfl111J tI1'rf~~ ml-n~n UN'U1Jij 

••1 A II "'''' "''' ~ A, .I '" 4 " t"I '" ..I nnn .fll'rHflav'U &""11f1V1fl'Uua:at1tJ~ 1'rfVfI1tJVlVflL'UV""1'UVl11tJ'U"""VV~flfl111Jt~'Uan~w:V1 

'''' II A I .¥ '''' ... 1 jI .I '" -'I 4 II ~ '" 
u~n~l~n'UVVf1 &1J '\l'Uv~n'Utl111J'trl~Lm: flHffll~lUV~L'UV""l1JLlJl""1JltJ flVfl11 &tl1J1C1f~ 

... " 'dc!/ , 11'" " J! 11'" , "... " 
flV1J'rf1L~V1'tr1tJffV'UVlfI~~f1fl111Jff'U \l'\lV~~11tJ'U ua:~v~m1m:"J'U~11tJ'U ""Lnflfl111J~V~VtJln 

'" t ,-~1I'" .d."" '.'I "" ':!II.I '" ~... tIL1tJ'Ut 'tr1tJ 11~L1tJ'UVlL1tJ'UVV'Uffl1Jl1f1 '1JL1al'UVf1L1alL1tJ'U 'Um1finfi'UVln~:ua:L'rf1JL~1Jfl111Jt 

A ..I .1"'.1 '" ,_~ '" y.", A II ~ '" t 11 c!/ 0"",
L'nVVI\l:1J1'U1Jl~m1L1tJ'U'\lV~~'U 11V1'UP.111tJ'UV'U &tl f1~'U'U~ffV'U\l~ffl1Jl1f1'UlflV1J'rf11~V1'tr1tJffV'U 

tI , 

'tJ,cr~1tJ''Um1ffv'Ulff11J ""~VffV'UVI'UVl1'Um1ffv'UtJn~''U'i'U~tJ'U'~ lf1tJil~ffV'Uhi~11;1'U~v~ 

Lffm1~1''U m')ffv'Uailnu ~(; tJ'U~~l1Jt1i\1'U ...,;Vi'f1m1ffV'U'~1J1A1J ~" tl'Uffl1Jl1flt11flV1JO);1L~f)1 



17 

'Jf1tJa'V'U'tJlon'Um~ I3tJ'U~ltJPI'ULV-II l'Ul1m LU'l~ a'm'U~~-II~L;tJ'Ua'~~l1n a'11J1~~ I3tJ'Ul'Umn'fl~ 

'~~~v-IIm~ tY11J1~~~'Il~~-II1'1l~L;tJ'U(Motivated) ~'Il~L;tJ'ULLa:a''4ntY'U1'U'tJn1Jm~L;tJ'UPl11J 
... .....r'I!1 d.... , c6 .... t !I! AQI -ll 

U'U1flfl\lV-IIm~L~tJ'Ut ~'U1J'Il~1J'U\'IL~tJ011 "Learning is Fun" 1I)f-ll'l11J1tJ~-II m~L~tJ'UtLlJ'UL~V-IIa''4n 

( ~'UV1J'n~ ,2541 : 7 - 12 ) 

_I ...... ...... ~ , 
nl1,.nu,~nYlIlIl1't1'Utl-llUYll1rJl.lfltl'IJ't111fltl1'VlrJntll.l 

m~1 Lfl~ 1~ M'I1 1tJ~~ ff\'l; fll'n\lV-II1Jm;tJ'U flV1J~lLPIV 1 'Jf1 tJa'V'U tYoPi ~1 ~1'U m~ '111 

tJ~:ff\'l;fll'n\lV-II1J\'IL;tJ'UflV1J~lLPlv1'Jf1tJtYV'U lfltJl~~P11 ( La'11WV ,2528 : 284 ) 

P - M 1 P . 
M 1 Na\lV-IIfl:LL'U'UL~ntJ'Il1nm~tYV1JriV'Um~L;tJ'U (Pre - test ) . 
M 2 Na\lV-IIfl:U'U'UL~f\tJ'Il1nm~tYV1J'I1~-IIm~L;tJ'U ( Post - test)
 

P fl:LL'U'UL~1J\lV-II~V\'Ifla'V1J
 
• II • 

fi1\1V-II6P1~1"htJ;l '~'Il1n~P1~il 'Il:iifll~~'tf'h-ll 0 - 2 d'lfl1;l'l11VVn1J1'~iifi11J1n011 1nv 
II 

'h 1Jm; tJ'UflV1J~lLPlv1u'U'~LnWcrl1J1P1~!1'U 

, I
 

... U ...... :J! u'" ... ~ ,

-IIll.l19tJYllnrJl"tl-llnUUYll'rJl.lfltl'IJ't111fltl''V'JrJntll.l 

~ 1 ~ QI , ... Yo .... 1".... tl J ... , , !III I I 

m~"O'lll 'UlJ'Il~1J'U~-IItY-IILtY~1JP.1L1tJ'U 'I11Jfl111Jt 'UL'UV'I111'i11P11-11'1 1J11'1l:LlJ'U'Il10 

~~ 1 a t1l c6 .... A.... d 
V1'1l1~ tJ~tYV'U fltJPlH 'I1~V 'Il10m~UtY1-11'111fl111J t fl1tJPI'ULV-II lI)f-llm~1Jnvm~ L1 tJ'U m~tYv'U\'I 

I 1 A 0 J, : '-ll 1 Yo.... 1 11 jJ t
'U1tY'U '0 L'nV'Il:'U1LtY'UVL'\.JV'I11P11-11 '1 'U'\.J'Il~'i11tJfl-ll~f1fl111Ja''\.J 'Il\lV-IIP.1L~tJ'U 'Um~"''Ufl'n'l11fl111Jt 

..:... '1 "11.... " 1 1 J ... : .... .1 QI: -ll .... 1 1.... 1.Y. A QI0L'n1JLPl1JUa:'i11tJ 'I1~L~tJ'UL\ll '0 'U L'UV'I111'i11'U'\.JfI\I'U f1-11'U'U'Il-ll1Jm~'\.J.1L\'Ifl 'U atJ1J1 "DL'nV'n~'U1 

~.... ..:,1 1!1 ... 11" 1 1 .....2 1-~ ...,QI
nVm~L~tJ'Um~tYv'UL'n1J1J10\l'U 'UlJ'Il~1J'Ufl111JL'Il~qJtl11'11'U1\'11-11L\'1fl 'U atJ 111 l1tYl1J1~~P1f1P1V 

,j11a'1~ n'U '~U\'I1JfJ o'l1'UfJmni-ll l'Ulao iim1tJ~~fi'llififll('UfJtJmw~vtY1~ua::~-IIti1'U1tJfl111J 

a':fl10l'U;1P1tJ~:~l'i'U 'UvmllorlLL~1~-IIiim~tJ1:fi'llififll('U~vm~flO'll11'111i '1 VVo~~V-IIPla1f1 
' ..: a ... ~ '11.... ... ~ 1.Y. A ~0 QI

1J101J1tJ 1f1m~'n1:VtJ1-11tJ-II flV " flV1J'n1LPlV~ "ua: 9'11Jm~'U1flV1J'n1LPlV11Jl "DL'nVm1nO'll10'U 

mh-llU'n;'I1a1tJ ( m1Jm~flO'lll'UVO l~-IIL;tJ'\.J ,2541 : 2 ) flV1J~lLPlV1~\h1J11;;~1'Um~L;tJ'Um1tYV'U 

(Computer - Based Instruction) tY11J1~flU~-IIVVO'~L~'\.J 2 tJ~:L1l\'11'11qj '1 '~LLri flV1J~lLPlv1'Jf1tJ 
• .Q 0', QI 4. 

tYV'U (Computer - Asslsted Instrution: CAl) Ua::flV1J'n1LPlV~'i11tJ'Ilflm~L1tJ'Um1tYV'U 

( Computer - Managed Instuction : CM! ) ~-II'Il~LL~-IIPl11J~O'llw:m~,.h',Jl~'UfhlOn1J\lV-IIm~ 
.:& : Q,jI' 0' 
l1t1Um'HnJU'YI~,"1Jfl ( flq~1JUA ,2536 : 136 ) 



t'l'11.~M.~LA.~r.~£Wo-ULU::: r.rtll~:::r. LR.U~U,tt 11.~1 t'L~Gt~rt~U ~£t11.1 ~~t' ~u t' G~~111.11I1.Lt'~£L2 rt 
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II II~ A .91U m1V1fl'ClV~f1i'~ihlJU m11~m;~V1fl'ClV~ (Experimental Research) 1'nV1l1tJ1~11V1i.fl1'n 
"" ... til ..I 1!.l ... tI ~ "" ., "" JI

'UVl11flU f1V'1J'n11~ V1'tf1f1ffV U V1ff11~1ll U U'Cl~11m 1~'" N'Cl ff'1J qVlllVll~ m111 flU "''Cl~ ~1 fH1 flU"nfl 

"" ... tI , "I A " -'!lA I ... AtI
'UVl11f1UflV'1J'n11~V1'tf1f1ffVU bU1UV"'111V~ fll1 b"IJ lJ1 Ufl1'1JflV'1J'n11~V11'nVfll1VV flU'U'U 

A AI ., ~ "" "" ... ., ., .1 
1fl1V~lJ1~fl'U 1lJf~'1J11tm~lVflflfll11~f1fl~U 

"" _ ... ., .J,,-,! 
1. 1~1'UfI'U11l1~f1V1 b"IJ
 

I., ,
 
2. flq'1J~1VfI1~
 

A <!l.J" -'!'I ... .,

3. lmV~'1JVVI b"IJ tUm11~f1 

o ... "t! 
4. m1fll1UU fll1V1fl'ClV~U'Cl~lfl'U11'U11'1JlllV\!'Cl 

... tit! ...... .J,,-'!'I ... tit! 
5. m111ml~"'lllV\!'ClU'Cl~fffl~V1b"IJ bUm111ml~"'lllV\!'Cl 

......_... I 
~" 

1:::ltJfJtJ'unllfJYl &'!J 
II II 

m11~f1f1i'~ul~u'U'UUNum11~m;~V1fl'ClV~ (Experimental Research) lflfll~u'U'UUNum1 

V1fl'Cl v~~ij fl~'1J~1V ~1~,.,i1 ~ fl~'1J ~1 fll1V1flffV'U nVUU'Cl~V1flffV'U,.,lt~fll1V1fl'ClV~l1Uf1 (One 

GroupPretest - Posttest Design ) ijltJU'U'Uti~~111~~ 1 

, "" ffV'UflVU11f1U m1V1fl'ClV~ 
., "" 

ffV'U"''Cl~ 11 flU 

T 1 X T2 

A 
l'1JV X 

'''' ,ma"',.18fJ1.... 

1. tJ1~'tflfl1 flV Jflflfl~11::ti'UtJ;tyqJ1~~ ffl111l1'tfl,h~fl~ffl"'fl11'1J~lilflffVU tu 

'1J,..n1'V1tJ1~m'VIfllu lfl~11W~f1fl'W1::Ufl1 
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~ d 4 tI. 
1. m'HY-;nnJ 'VIl'HJ'Ufl V1/'V41l~V''lf1 rJffV'U
 

.. 0'., .. 4.1 .. ~IA ..
 
1.1 m,1lfl'1~1111~n~~nlrJ1'1fl11'Vl'UV1111'1fl m,ffn'V4'UJl'U'VIl~1rr1nn1/ 

~ A.. ., ~ A .. ., ., tI" ... ,
n ) fJml1l'UV1111'1fl~11/111'UVl'V~~1'U1'lrJ "l1/11~n~~, 'qjqjl~' ffl\11'1fl~ 

fJ~ffl11m'1/ ~lilflffV'U~1/1111'V1rJ1~rJl'VIfl1'U l~fhl'1f1/~fl~'V4'~'Ufl' 
.. 0'., tI 0' , A.. ., ~ A .. ., ~ 1 

\I ) 1lml~111~q '~ff~flm'ffV'U 'Ul'UV1111'1f1~11/111'UVl'V~~1'U1'lrJ 9'11'Ufl111/ t 
";0 ~ 1 , !II!II"; .. A.,; A A !II ... 4

( Knowledge) 'VI'lll'U'U fl rJ 11 ~l'lfrJ1'1f1qj'V4 'lltull'UV111'V1 'l~ffV'Ul'UV~ 'llm'Uv111l'U'U'VI1~'VIq1!ltll1'V 

tl6llii U~1Ul1/1U,j~1J'VI(irJ'UU~~l;jrJ'U1"qtl'~ff~fi'm'ffV'U 
.. 0'.1 A 4 A !II .,., 0' ..... 

fl ) 1lfl'1~l1l'UV111l'V4Vl~vm'UV111' 111111/1~ff1/n1J1"qtl'~ff~fl 1l1rJ11i m, 

A 
1J'VIl'V~ 

'l ) ~rllrJ't'h1A1v ~~~~m~'U~~fl ~1~ ,,r~llu'Um''t111J'VIl;rJ'UflV1/l;1l~v1'111rJ 

ffv'U ~11/'I11~Vl~V~~1'U1 irJ Ul1A 1V~rllrJ't11U~1 1tI~llU'U m'fffl~1tl,um1/1J'VI (i rJ'UflV1/l;1l"v1 

'I11rJffV'U 

u ) Ul1J'VIl;rJ'UflV1/l;1l~v1'111rJffV'U ~fffl~lff~ 'll;rJ1JfvrJU~1 1tI,,r~l~rJ1'1flqj 

1l1'UaV ~1'U1'U 2 vh'U ~'1'lffV1JU~1t1i'1Jtll~ut'il\l~11/fhu'U~Ul 

'If) nTJ'YIfH'lV~'f1J'Y1(irJ'UflV1/l;1l~v1,j1fJffV'U 
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A ~ Yo •• ~.r 0 ... A. I ..: 
fl1'f1A~V~l'WV"n'l!ll'UV'lJn'W"H)~~l~ '1 f11~"1'Ul'UV""1 fl1'Al1'U'UL'V~ llJfl1'WLL~::fl1'1!llf1 

tffl1'l~V)J lfJ~ lfffJ~ '1)Jg~11~1~tft'Ufl1'1;fJ'Ufl1'tyV'U 1~V\h~m~~~11()Jlt1i''lJtl1~utrl1Jn'lJ 

UnRn'l!ll~l~t~nq)JflA~V~ 

fI)f) thlt1t..r~1;fJ1'i11f\l1(1'ULifv""lU~::1(1'Ufl1'Nii~~Vfl1'tyV'U t1'::lij'UtlWfl1'W 

.d. .c:a. " , .d Q,I 

'lJfll'fJ'UflV)J'W11~V''i11fJtyV'UfI'W~'Ul 

Vi fin,W l~l)JlOW ct1fl1,t11:: lij'U~1)Jfl11)JfiA L~'U1JV~ ~L;fJ1'i11f\l 'illnN~1JV~ti lm~fJ~ 11(i''lJ 

.. .... .r 
~1)J U'U1m~1JV~L'lJtyfl (Best) A~'U (Best, 1983 : 179 - 187) 

. "'".
fll1D~fJ 

4.50- 5.00 "'"A)Jln 

3.50 -4.49 "'" A 

2.50 - 3.49 

1.50 - 2.49 fl1,t1i''lJtl1~ 

1.00 - 1.49 t.fl~ll( 

OJ ) th'lJfll;fJ'UflV)JVi11~V{~1fJtyV'U ~1)J'H1~VL~V~1JV~r31~fJU,j~::'Vil'U~ty)J\I'W 

LL~11t1tfl~'lJ~m.l~ 'ili~ 'illnnq)JflA~V~ 
r------~-------, 

f11""'UA1~ 

~---+ l~,h'U 

.d. <Q, " , 

'lJfI~fJ'UflV)J'W1~V''i11fJtyV'U 

,hlt1tfn'lJnq)J~1Vth~ 

• 1/ 

Ill'nn 2 Ufl'A~,j"'~~v'Ufl1,tyfl~'lJfll;fJ'UflV)JVi1L~V{'Jf1fJtyV'U 
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2. fl1·H'1~1~U1J1JVlflffV1J1f1PU'lff'1JqVliVlHfl1·H~f.lU
 
.... "I .,ilA .... .,


2.1 11fl~1::'M1UV'Ml~11J'M1~Vl~V~~1U'H)f.I 
tI tI 

.Q tlQI ... 1 tI .Q.Q 4 QI 

2.2 1lfl~1::'M1~Q1J~::ff~fll'l1~..,q~m~1J~V~lUV'M1V1~'M1JfI 

~ 0 .d.,.,.I.... ~ A,.'! ~ 
2.3 Plfl~l~l~lUfl::tv flffl~ lflf.l1fl1Jfl1~1f1 Uti:: fl1~1J~:: 11JU Nfl fl1~rrfl~11"'V 'DllJU 

UU1V11~fl1~ff~1~ef1VffV1J Ufl::l;if.luef1VffV1J 

~ <!I....., <!I.d I .,
2.4 fflHU1J1JVlflffVmtlVfl~V1J'l1UfI4 ~1mVfl V1mV1JfltJ1JlUV'M1Ufl::1~Q 

... 1 fI.Q .Q 

1J~::ff~fll'l1~..,q~m~1J 

o .d~.l'iliI.d ~ 19. I

2.5 U1U1J1JVlflffV1JVlffll~~U 'Mf.i1'l1f.11'l11qjtl1UlUV'Ml"lU1U 2 V11U ~~1~ffV1J 

.1".1 1"1 A,~~J! .dQ.d I ~ A .dQ I .... ., 

Ufl::1J~1J1Ji~UtlL~ l..,V 'M L"'UVffV1JVl1Jfl111J1Vlf.l~~H~11J1UV'Ml1m::tl1UVU '1 V11JNfl~Vfl1~1~f.I 

2.6 ihU1J1JVlflffV1J~'l{tJi'1JtJi~Utf1~Uf(1'tJVlflflV~ ( Tryout )ti1JlrflP1fl~l~::~1J 

tJ;qjqjl~~ ffl~l';l~~~ffl'Mm~1J~lilflffVU W ~1J'Ml1V1f.11~mVlfllu lfl~~l'l11J~flfl"'~::Ufl~ 'Umfl 

Q .d -;'II ~ 0:"..6 ..! ., Q .... I ., Q .... "<!I 
l~f.lUVI I1Jfl1~rrfl~l 2549 ~lU1UVI~'MV~ 0J1~Tllfl~1~f.lU1'l11'M~V1UV'Ml~~~fl1J1JVll~f.lUflV1J"'1l~V~ 

I .d ~ ,J A.... "" I 0 .2
'l11f.1ffVUVlfflH~U l"'V1lfl~1::'M'Mlfllfl111Jf.I1fl~1f.1 (Level of Difficult ) Ufl::fllV1UlhlUUfl 

a 0'4 QI ~ tlJ;! Q I , " 

(Discrimination Power) lflf.ltlVlflWlfl"'~l~Wlf1~U ''M'UVffV1J1Jf11fl111Jmfl~1f.1 (P) V~~::'M11~ 0.2 

Q I 0 0 : I ,J.. : ., 
- 0.8 Ufl::1JfllV1Ul~~lUUfl ( D ) ~~U~ 0.20 ~U LtJ Ufl::fl1~'MlfJwm"'~V~U1J1JVlflffV1JVI~U1J1J 

~1i'f.I'Mltllfl111Jl;mtu~V~U1J1JVlflffV1J ( Reliability ) lflf.l'~~~~ tJlflV1 ;'l111ff'u ( Kuder 
~., A .. ~ I A':' ~ 00 ....

Richardson Fonnular 20) (tl1UUfl::V~flWl,2538 : 198) WV Ltlfllfl111Jl'l1V1JUUn1 Ul1Jlf111UUfl1~ 

<!I iI .dl "., 0 A':' Q : A "~I A':' .dI I 

mVfl~VffV1JVlN1UlflWC}1f1~flfll1 Ufl::Ul1Jl'Mlf11fl111Jl'l1V1JUVflflH l1JV L"f11fl111Jl'l1V1JU~11JVI 
tI 

~V~fl1~Uf(1 ~~ihef1VffV1J'f1intJ'~ti1Jfl~1J~1V~1~lflf.lU~~ef1vffV1JVvmi'lu2 'f1 'f1U~fl'~li'lU 
'Q .d ~ ., 1 1".1"Q

U1J1JVlflffV1JflVU1~f.lUUfl::'f1V1ffV~llJUU1J1JVlflffV1J'Mfl~1~f.lUf1f.1fl~V1JfltJ1JlUV'Ml1~Q1J~::ff~fl 

,f~'M1JfI llf(1'lhll1J1JVlflffV1J'f1~ffV~1Jl'Mltllfl111Jl;V,tUVflflf~ 

nl1RlIU".nl1V1~U'l6....unZln1J1l1JnJJ"'6\1n 
" " I tJ

fl1~V1f1flV~fli'~ij~if.lfil'MUflfl1~V1f1flV~'Umfll~f.lU;; 1i1fl1~P1fl~l 2549 ~~ij 
, tI 

1. fl1~l"~f.l1JffmU;; '~~v~tJij,j~fl1~ffVU~V~ffl~11fl1fl'n1J~~ffl'Mfl1~ (CNC) ~U 2 

1J'Ml1V1f.11~mVlfllu lfl~~lW~flfl",,::um 

2. U~flU1J1JVlflffV1J'~mi1J~1V~1~fllU1J1JVlflffV1JnVUlif.lu 
.ll ~ .... , A ,Yol. I ...." AQ " 

3. 111fl1~ffVUtl1f.11JVl11f.1UflV1J"'11"V1'l11f.1ffVUl~V~fl1~ 'D 1J~Um1JflV1J"'1l"V~1"'Vfl1~ 

A .1 ., 1 Q "}1 <!I ".d.ll .... ., ~ }1I 

VVflU1J1Jlfl~V~1J~::f11J f1f.11JV1~l~f.ltJffVU 1 V11U flV f.iVllI11~mlJUtJffVU 

4. U~flU1J1JVlflffV1Jt~1J '~fl~1J~1V~1~ fllU1J1JVlflffV1J'M~~1~f.lUI{1f.11JVI~f.lUflV1J-W1l~v1 
I A '-'!'t.1 ...." A A .1 ., 0 :Q

'l11f.1ffVU l~V~fl1~ 'D L1J~Um1JflV1J"'1l"V~l"'Vfl11VVflU1J1JlmV~1J~::f11J V11Vflm~ 
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....~n .. ill
ft'af'lYi I' \,lm"llfl"1~'WU0'Ja 

tl1~1itJflf~;i'G1itJl~11fl~1~,"~V\!n l"tJtl1~til'\.J1Qnnfhm~tlil~ ''Utl1~11fl~1~," 

U1J1J'VI"tlV1J m~til'U1tufhfl111JtJ1n~ltJ (Difficulty Power) fhfl111Jl~V~'U( Reliability ) ~~tlil~ 
... .I" ",.1

''Um~11fl~1::'''' \Iv\!n,,~'U 

1. ffil~~,.n'Um~11fl~1::,.fU1J1J'VI"tlV1J 

1.1 ""lfhfl111JtJ1n~ltJ (Difficulty Power) lm~fhth'Ul~~lU'Un(Discrimination 

Power ) \IV~U1J1J'VI"ffV1J 

, '" 2 '" Uf'l1111fllfllll1U1n~1rJ'O~'Oft'01J(T;l1'UUn::V~fltul,2538 : 210 - 211 ) 

P = R
 

N
 

A ...'
 I11JV P flV fllf1111JtJ1n~ltJ 
• oJ 

R fiv ~1'U1'UfI'Unvh~v,r'UQn 
• oJ oJ 

N fiv ~1'U1'UfI'Unvh~m!'U';~""1J" 

1"tJYt~1~tul1~vn~VffV1J~ijfilfl111JtJ1n~lfl''U'lh~ 0.20 - 0.80 

Uf'l"111f'htSl\,l1U~hu\,ln,o~.fOft'tl1J ( l{1'Uun::V~fltul ,2538: 211 )
 

D = R u - R 1
 

N
/2 

A ... '0 0

11JV D flV fllt:l1'Ul~~lU'Un 

• oJ 

R u fiv ~1'U1'Ut!m1tJ'Unvh"'vt!'UQn''Un~1Jlrl~ 
I oJ 

R L fiv ~1'U1'Ut!m1tJ'Unvh~vt!'UQn''Un~1JVv'U 

N fiv ~1'U1'Ut!m1tJ'U''Un~1Jlrl~lm~n~1JVv'U 

1"tJYt~1~tul1~vn~VffV1J~ijfilVl'Ul~~lu'Uni~u~ 0.20 ~'U ltJ 
I A':' 

1.2 ,..,lf11f1111Jl'tl'V1J'U ( Reliability ) \IV~U1J1J'VI"tlV1J 
I I 

Uf'l1111filfllll1l;O,j'\,l'O.:.tU1J1JYI(ilft'01J l"tJ'~tI~~ KR -20 (Kuder Richardson 

Formula 20 ) ( l{1'Ulm::V~fltul ,2538 : 198) 
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Spqn 1 
-2--

N -1 St 

4lI 0 !II 4 4lI '" 
N flV ~lU1U~V~V~m1V~~V1~ 

p flv ff~rl1U~V~~Vil,.nWIj'mfi1~ '1 .jUflVff~rl1U~V~flUVilQn 
fI 

'" '" mmu 'YI~'I1~~ 

4lI ~. 1f~.2 ... 'I !II ~ 4lI 4lI
flV ''l~ff1U~V~~'YI1''~~ LU~V'I1U~ '1 'I11V flV 1 - P 

4lI .1 .1 4 4lI t '" flV fl::UUUml~UlJ'lJ11U~V~lfl1V~~V'YI~~'lJ'lJ 

, 
,... .. 2 QI 

1.3 'tIlfll11UUJln'1lflWfI (t11UUn::V~flWl, 2538 : 73 ) 

x SX 

N 
4 
l~V x 

fI 

S X flv ~n'1~~V~fl::UUU';~'I1~~ 

N flv ~lU1U~1"'lffV'lJ
 
'" ~ !II "'.I.t
2. m11~fl11~1'Y16~~H~V~~VffV'lJ~1~1~qlJ'::ff~fl 

Q'f11m1lRflll'l1l~tl~f11-3f1u.rrf1Qth:::ft.ui' 1~6'~\1~1 Rovinell and Hambeton 

(n~1n , 2536 : 185 - 186 ) 

o 

S~ 

O.V.=	 1= 1 

N 
4 
l~V	 O.V. flv ml~1~6~~H~1~1~q'lJ1Zff~t1 

n flv ~lU1U~L;61~lqj 
4lI	 "'.I.t d' !It

X	 flV fl11~~'~~1~1~qlJ'::ff~fl ~ml1JU + 1 ,0 Ut1:: -1 
.Q 4 iJ dA ,d QI tI ~, J1~6'V4 ~l'W l1nVn~VffV'lJ'YI~mml~1'Y16~~' ~~ V~1~q'lJ'::ff~fl~~U~ 0.50 ~U,'lJ 
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t , 4 Ql4 

3. m1\'l~ffv'Uf111'lJU~n~l.:1~V.:If1:::u'U'Unv'Ul1tJ'UUrI:::f1:::U'U'U11r1.:111tJ'U 

" ,... .., ... 2 '" 
qfl'1'111tllUflnfll.:1fl~U'U'UnO""I·nJ""lm~fl~U'U'U'I1a.:ll·nl""(t11'UUrI:::V.:IflW1 ,2538 : 04) 

SO 

2 
t =J N S 0 - ( SO) 2 

N -1 

lrtV 0 tiv fl11'lJU~n~l.:1~V.:If1:::U'U'UU~r1:::~ 

........ ~ 
, n .1.... .... ....... ~ , 1 1" Q"
l'I'f1f1YU'V ...,m'1'111'U'1~tm1iIl1"''Utl.:l'lJYlI'1rJ''''flo",'.nlfltl1'VlrJl'I'tl'U ~tJ ".q~1 ( lff11W tJ , 

2528: 284) 

P - M 1 P 
, 

Q 'Q

M 1 = Nrll\JV.:If1:::U'U'Ul~r1tJ~lnm1ffV'UnV'Um111V'U (Pre - tese )
 
,
 

Q '" Q
M 2 = Nrll\JV.:lf1:::1l'U'Ul~r1tJ~lnm·H"V'U11r1.:1m·H1tJ'U ( Post - test) 

P = f1:::ll'U'Ul~'lJl\JV.:I.uV'YI~ffV'U 

fi1l\JV.:IV~11ri1'U~1~~lfl\l~1rl' ~:::ijfil1:::11'h.:l 0 - 2 ~lfh~111VVn'lJ11~~fi1'lJ1nn11 1 
tI 

ilV11 'U'YIl; tJ'Ufl V'lJ,"11~ V7U'U 1~1flW erf'lJ1~ 1!1'U 
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... ~~ 

Nam11Ifl1'::'t1'U81qla 

"" "A I "" "" '" "" " , A 41 -'!lft I 
fl111Lfl11~11111lJ1~ ff'Vllfll'rfl.l'Vl L'HJ'UflV'll't11L91V1'tr1VffV'U L1V~ fl11 ~"l1 lJ1 Ufl1'll 

"" " A A AI '" AI '" .1
f1V'll't11L91V1L't1Vfl11VVmL'l.I'l.ILfl1V~lJ1~f1'l.1lJ11n{J~f1f1~'U 

1 fl111 Lfl11~ ...t111fi1f111'll fifl Ll1 'U ~V~'l.I'Vl (;V'UfiV'lll;1 L91 V1';1VffV'U \11 n~L;}V1'tr1ty 

~ 1 '" tl1'UL'UV111 2 4.08 fI 

1{1'Ufl11~r;91~Vfl11ffV'U 2 4.28 ;; 

cI G1_~" I '" "" " I c111"" '" ~ .I "',
\l1n91111~'Vl 2 Ufffl~ n1 L'I1'U11'l.1'Vl L1V'UflV1J't11L91V1'tr1VffV'U'Vlr.J1\1Vffl1~~'U 1Jfl1f111'll 

I II. I 

fifl Ll1 'U \lV~ ~L;V1'tr1ty·t11~1{1'U LUV111V doVi1~ ~'l.I 4.08 UfI~ fi1f1111Jfifi Ll1'U ~ V~ ~L;V1'tr1ty 'Vl1~1{1'U fl11 

~r;91~VVd~1~~'l.I 4.28 ff~tJ'1{11 ijL;}V1'tr1tyijfl11'llfiflLl1'U11'l.1'VlL~V'UflV'lll;1L91V1';1rJffV'UL~V~ 
G1-'!lA I """ A A AI '" oJ ~ '" ~.l '41 "'" :

fl11~"l1 lJ1 Ufl1'llflV'll't11L91V1 L't1Vfl11VVmL'l.I'l.ILfl1V~lJ1~f1'l.1 'Vlr.J1 \ltJffl1~~'UV~ ~ 'ULnWCVlfl'tN 

't11~1{1'U LifV111 LLfI~ 'V11~1{1'U 011 ~r;91~V O11ffV'U 

2. O11111tJ1~ff'Vlifl1't1'l.1'VlL~V'UflV1J-n1L91V1';1VffV'U 

ff(l;l~t.n'U011111tJ1~ff'Vlifl1't1~V~'l.I'VlL~V'UflV'lll;1L91V1';1VffV'U lflvtf~911 ( Lff11WU' , 

2528: 284) 
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P - M 1 P . 
M 1 Nn\lV-3f1::u'U'\..lLuflmnnf11·H"V'lJflV'Uf11·H~rJ'U (Pre • tese ) 

, 
M 2 Nn\lV-3f1::U'U'ULUflmnnf11·H"V'lJ'.n;-3f11·H~rJ'U ( Post - test ) 

P fl::U'U'UL~lJ\lV-3~V't1~ffV'lJ 
." ,

fi1\1V-3t1~'nfh'UYi'~~ln\1~'Ii1 ~::iifi1'I::l1'h-3 0 - 2 d'lfi1Yi'H1VVnlJ1'~iifi1lJ1nn'h 1 

" ~v'h 'lJ't1L;rJ'UflVlJ-n1L~v1u'U '~LmUct1lJ1~1!1'U 

12.12
 

M 2 25.59
 

P 30
 

25.59 • 12.12 + 25.59 - 12.12 

30 - 12.12 30 

0.753 + 0.449 

1.202·d,~ ... t... ..... '" l-'!«tol ....'"fl1't1 t1 = 1.202 ~-3'U'U'lJ't1L'IrJ'UflVlJ'n1L~V'I~1rJffV'U L'IV-3f11'I ")J LU'IUmlJflVlJ'n1L~V'IL'nV 

f11'IVVnLL'lJ'lJLfI~V-3U'I::fi'lJ '~LntUerllJ1~'I!1'U 90/90 
.ca. tI QI ef 4 QI .:I ~ 4 .::. 0',

3. f11'I 1LfI'I1:: 'H NnfflJQ't11i't11-3 f11'I L'I rJ'U'Hn-3 ~lm 'I rJ'Utl1rJ'lJ't1 L'I rJ'UflVlJ'n 1L~V'I ~1 rJfft)'U f11 'I 

4 tI QI et .:I " 4 QI 4 ~ .:I 4 tI 
1LfI'I 1:: 'H Nn fflJ q't11i't11-3 f11'I L'I rJ'U 'I:: 'H 11-3 n V'U L'I rJ'U un:: 'H n -3L'I rJ'Ut11 rJ'lJ 't1 L'I rJ'U fI VlJ'n1 L~ V'I 

IJ11 rJfft)'U l~ rJ1fffil;il'U f11'I1Lfl 'I1::,"f11'I't1~ffV'lJfl11lJLL~n~l-3\1t)-3f1::u'U 'UflV'U L~ rJ'Uun:: 'H~-3 ~ rJ'U 

01 ...... " ( t - test: One - Group Pretest - Posttest - Posttest) U'I1nllNn~-3'U 

Nnf11'Ifl1'U1tUf11'I't1~fl't)'lJ,rrJthtiqjl~rJmRrJf11'Iu~nLL~-3\1V-3Yi( t - test) 

S 0 = 229 , S 0
2 = 3287 , N = 17 fI'U 

SO 

t =IN S02. ( SO)2 

N -1 

L~V 0 fit) fI11lJLL~n~1-3\1t)-3f1::U'U'ULL~n::~ 

N fiv ~1'U1'U (fI'U) 
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229
 

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

17 - 1 

229 

14.66 

15.62 
.&... ... Ae:, .... .&dll~ .... , 

\)lfl9l1'.il~ t ClJ1~1l df = 16 '.i:fl'lJfl111lL'iI'VllU 0.05 llfll 2.120 ClJ1~nV11L1JU'fll1afl U9Ifll 

t ~tlI1U1W'1l = 15.62 ~~fl11'fll1tifl mJa11Fm01'.i'V'flffV'lJ 2 flf~U9Ifl~l~flU L~v'll 95 % l!ufiv 

O1'.i LitJuIl1 tJ'lJ'Vl Li rJUfl V1J'Vh L9IV1lJf1tJffVU L~ V~01'.i 1fltI'.i ufl'nJflV1J'vhL~v1Li4v O1'.i V6 flU'lJ'lJ 

A tI ... J!...... 1 ~ .I ... A ~ 11 
Lfl'.i6~ '.i:fl'lJ ~L'.itJU1lfl111l,L'VnJ~U\)'.i~L"'V L'i'l 95 % 

_I ... 491 
a'1'UNannlLfl'1~'t1~tl1Ja 

... ... <f I ... , ... d J! d. 11 J l..l ... 
1. 'lJ'VlL'.itJUflV1l'W1L9I6'.i",1tJffVU 1lfllfl111lflflLl1U\)lfl~L",tJ1"'lqj'i'nULUV1116~'Vl'.i:fl'lJ 

4.08 Un:1l1U01'.iNii9l~601'.iffVU6~~'.i:~'lJ 4.28 i1V11V~1U'.i:::~'lJA 
...... ... ... <fl A 1"1,1 ... <fA

2. tI'.i:::ff'Vlti1l1'W~V~'lJ'Vll'.itJUflVll'W11~V'.i'il'1tJffVU L'iV~01'.i ", lJ'.iUmllflVll'W1L9I6'.iL'WV 

O1'.i6VflU'lJ'lJLfl~V~t1'.i:~'lJ 'lllflWerl1l1~'.i!lU 90 / 90 

3. l1ti~\)lmitJuIl1tJ'lJ'VlLitJUfl61l-n11~V1lJf1tJffVU uflf1n'l!llijfl111lfl~1l~U6~1~ijumhtiqj 
, 

Q,Q.e:t elf 

'Vll~ffn9l'Vl'.i:fl'lJ 0.05 
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.... .., :.:"".., "A 11 .... "" .... '" 
fIl'11 ~tJm ~U 'll1f1 Qt17~fl' ~flL'YiVfhl~ U~~'11t17~ ff'YI1i .fl1'Yi1.1'YIL7 tJUflV'll'Yi1LflV7ctf1tJfl'VU 

A 1.J!lAI ...." A A AI .., ...!l .., .., ~ .., A,.... ... 
L7V~017 '1J lJ7Um'llflV'll'Yi1LflV7L'YiV017VVflU1.11JLmV~lJ7~fl1.1rJl""71.1Ufl"fl'll17~fl1.1lJ7tyqJ1Pl7 

<;:tl I All "" I .... " A AI..,.... "......, 1 1 "" 2 lJ(f1mu V ~)fl'1 "llL'YIfl U ~tJU'll'Yi'll'YiLmV~lJ7~fl1.1 flW~1fl'1m7'llfl'1fl'Pl7 'll""11'Y1tJ1~tJL'YIfl U ~tJ 

.ell 0' ~ 1:/ Q QI Q ~ 4 .Q 0'1 
71ctf'll~fl~'Yi7~UmU~~1Lml~,..,~mrJ'llfj'YI1i'YI1~017L7tJU""~~~lflL7tJU'11tJ1.1'YIL7tJUflV'll'Yi1LflV7ctf1tJ 

fl'VU fl~'ll~1Vfh~~1~1U 0171 itJ LrlUUflflfl'll17~fl1.1t17tytylf17 fl'1"l1 L'YIfl1 U 1 ~1iLUj-W'll'" 
A AI .., ~I <;:tId 0 A 4 Al.J!1 '" y. 1 .... .., 4

Lfl7V~lJ7~fl1.1 (Vfl'.1.1. 2 lJ ) lJ'YI 1 ~lU1U 17 flU Lfl7V~'llV"1 '1J UfIl7Lfl1.1'lJV\I~ UfIl71~tJ flV 

"" .... " I A 1.J!lA I ...." A A I ..,A1.1 'YI L7 tJUflV 'll'Yi1LflV 7ctf1tJfl'VU L7V~ fIl7 '1J lJ 7 um'llfl V'll'Yi1LflV7 L'Yi VfIl7 VVfl U1.11.1LmV~lJ7~ fl1.1 

.., ..,.,( "" 
U~ ~ U1.1 1.1 'YIfl fl'V 1.11flN~ fl''llfj'YI1i 'YI1~ 017L'1 tJU 

II I 

017fl'f1~1.1'YIL7 tJUflV 'll-W1LfI V1,r1 tJffVU1U0171 itJu L7'll ~u ~lflflfl'lll"" liflfJfl7 U~~ erJv 1J~
 
, .... "A ..,,, 1! 11 ""
 
Pll~ ~ fIl71Lfl71~""LUV""1 fIl7til""Ufl1PlQt17~fl'~fl fIl7fl'11~LL1.11.1'YIflfl'V1.1 fIl7fl'11~1.1'YIL7tJU 

flV'll-W1LflV1,r1tJffVU u~~vvmrlu 61fi1v 1fltJL~1.1,jui1fl' 1'1uuHuGitfi'1v'll ~lU1U 2 UHU 
II 

fl~~V't1U 
,"""" IlJffl7V'll UNU 1
 

""""1
1fl V 1
 

""""1
1fl V 2 

1fi1v 3 
I..."" IlJffl7V'llLLNU 2
 

""""1
1fl V 4
 

""""1
1fl V 5 

1fi1v 6 

.... "A I ~.... "" .... " d 1! .I 1.J! " ,I
fIl71Lml~""""llJ7~n'YI1i.fl1'Yi1.1'YIL7tJUflV'll'Yi1LPlV7ctf1tJffVU'YIfl'11~"lU '1JLflWGl1f1l7,..,lfll 

t17~ff'VIi.fl1'Yi 90/ 90 fIl71Lfl71~,"N~ff'llfj'YIi"lV~fl~'ll~1Vfh~~(7tJuII1tJ1.1'YIL7tJUflV'll-W1LflV1,r1tJ 
A 0 I "" .., "" 11 11"'.,(.J~.., 11 .I

fl'VU L'll V'YI1U1.11.1'YIfl ffV1.1 flVUL7 tJU U~~,.., ~~L7 tJU"1tJU1.11.1 'YIfl fl'V1.1" 1tJN~ fl''llfj'YI1i 'VI ~p ~ tJfl'11~ "lU 

u~~fhufIl71Lml~,"erJVfl'V1.1Un11fltJl~fl'il9ilufIl71Lml~,"fl17'Y1flfl'V1.1fl11'llUflMh~"lV~fl~UUU 
,a. Ql4. 

flVUL7tJUU~~'H~~L7tJU(t-test: One - Group Pretest - Posttest ) 
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tT1UNam11tU 
... '" A 'J! .1...... .... ... A '-'11. 1tI.

n171 tj}VL'HNm'H"':n~m,~ 'H1lJ7~ff't11i m'VIU¥U'HJ'Ufl61J'VI119ll67"1fJff6'U 176-IJn17 'D lJ7 11fl71J 

... tI A A .1 "'.1 ... .1 
fl61J'VI11~671'V16m766fl111J1Hfl76-1JlJ7~fltJ lJ71fl{/N~fl-IJ'U 

.4 ,jQ til dt .q d ,J!.d. jJ A ...:: QI 

1. tJ't117V'Ufl61J'VI11'167"1Vff6'U 1Jfl1fl111Jflfl1'H'Utj}lfl~1"V1"lqj"1'U1'U6'H16~'t17~fltJ 4.08 

11~~1<1'Um7Nii'l~6m7ff6'U6d~7~~tJ4.28 il6116d''U7::~tJfi 
• 1 ...... ....... tI • A '-'11. 1 ... tI A


2. lJ7~ ff't11ifl1'V1~6-1JtJ't117V'Ufl61J'VI11P1tJ7"1Vff6'U176-1Jm7 'D lJ1 Ufl71Jfl61J'VI11'1671'V16 

fl1766flUtJtJ1fl~6-1JU7~~tJ 'll<lflWct11J1'17J1'U 90 / 90 

3. 'H'n-IJtj}1fl1;V'U1<1VtJ't1L1V'Ufl61JYi11~61,f1Vff6'U UflRfl1!niifl111Ji1~1J~'U6V1-1JihrfJthtiqj . 
.q,llQ,4. QI 

't11-1Jfffl'l't17~fltJ0.05 

OilU11UNa 
...... ~.1!1l 'J! .......... tI, A -'1
 

fl171 tj}Vfl7 -IJ'U 11J'U fl17 ffl 1-lJ1 m~ 'H1U7:: ff't11i m'VItJ't117 V'Ufl61J'VI11P167"1flff6'U 176-IJ fl17 , 'D 

1. 1 ... tI A A • 1 ... .oS ... ... ~ ... • I'" .... ~I
lJ7 11fl7 1Jfl61J'VI11'1671'V1 6 fl17 6 6 flUtJ1JLfl76-1JlJ1:: fltJrl1'H7tJ'U fl"fl~17~ fltJlJ7 qjqj1'17 2 lJ ff1 ~1 

1 1 .... .... tI A .1...... tI...... 1 1 ....
1't1fl 'U ~VU1J'VI1J'VI1fl76-1JlJ7~fltJ flW~1ff1m71Jfflff'l7 1J'H11't1V1~VL't1fl 'U ~V11W-IJfl~'VI7~'Ufl7 

U71fl{/11iiu1~ff't1im'VI~6-1JtJ't11;V'Ufl61JYi11P161,f1flff6'U 'll<lflWct11J1'17J1'U 90 / 90 

A 4 l.d • 4. .4' • 01 ..d. 
11J6'V1 tj}17W 1fl11'n~V~6-1J11tJtJ't1flff6tJfl6'U17V'U 1Jfl11't11fltJ 12.12 fl11U~V~6-IJ ~ltJtJ't1flff6tJ 
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... '1 .....1 ~I ~ ..6 '" ~ ..I '" "~1 ... '" ,
1'HJ'UV~ 'Ull1fUHJ'U'VI 1lJnlHrfl'l!l1 2549 OJ1~'Uflnfl'l!ll'V1nml1nfl'l!ll 'Uff1~11'1f1f1~fl1111~::~tJ 

'VI1~1l1'U 'i11~f;l~ff1'Mm'111 nl'1'V1f111v~ntJmi1l~1Vth~ «1itJ';;nl'1'V1f111V~UtJtJhitJVfl'11'uflRfl'l!llf 

• iI'!'I'.cI .QQI" QI ~ ';II..cI ... I.Q 0Q,I 

111~'M 'U1111l.1'Uff1'U 'M'U ~'t1 V~ nl'11 ~ tJ U~tJ Vfl fltJ'U fl nfl 'l!l1111l.1'Unl'1 1'1 tJ'U fll'1 ffV'U9I111lJ fl~ U11:: 'VI1 
91 

fll'1'V1f1 ffVtJnUUflRfl'l!ll'Vi~11'V~1fltJhiijfll'1 tJm~'U 

2. ~lflfll'1ffVtJfl111UflRfl'l!ll~ 1fl'U fl~1I~1Vth~'h .. 1fWFJfllJ a,j~ fll'1' ef11lJ'1 UflUJ 

... of1 A ft I '" , 4" 0 ..1'11'" '" ~ flV1I'n1191V'1 'Unl'1VVflUtJtJ1fl'1V~lJ'1::f1tJ1I1flV'U'M'1V 11" fll91VtJ'VI t1'1tJ 100 % 'tIV~'Uflnfl'l!ll 

1.J!'l'AI ..6 ~ '" ~ ..I '" AI ' ,... of "'... , A AI '" 1I1fltJ "~lJ'1Um1l OJ1~1l.1'U'Uflnfl'l!ll'V1~tJ'1::f1tJ lJ1ff. 'lfHLUJ'n1l'nVqj1lW U11::'lfH1fl'1V~lJ'1::f1tJ 

" ..6.1 '" ... ..1...... ~ AI"''''''' 1"lA' ... of'
0J1~ 1'U V 'M 1'M11 fl~91'11'1f1'V1 1'1 tJ'U 11 nl'1 P1fllJ {ItJ9I fll'1 " lJ'1 Ufl'111flV1I'n1 1~V '1 'U fll'1 VV flUtJtJ 

Q,IA .. I Q,I • QI , tll'.Q til!' ... '" 
1fl'1V~lJ'1::f1tJ nl'1'V1f111V~ ~::'VI f111V~fltJ fl~1I9I1Vm~'VI~'MV~ U9Inl'111fl'11:: 'M 'IlV\l11 'U nln~ tJ 

, ,. '''' , ..I, ,... .1 A ~I AI'" "'... ,"lA' ... of'
~:: "IJfl~1I~1vm~'VI 1I1I'n'UJ1'U1'1V~fll'1f'lfllJ{ltJ~fll'1 " lJ'1Um1lflV1I'n1191V'1 'Ufll'1VVflUtJtJ 

A Al '" ... of , ~ 
1mV~lJ'1::f1tJ 1I111fl'11::'M 1'V11'U'U 

, ~'" '" '" ~ ..6 ~ • '" " ..I'll ... ,3. flV'U'VIflffVtJ~1 ~tJ~::tJVflfltJ'U flnfl'l!llOJ1~ 1l.1'Ufl~1I~1Vm~11 fl::U'U'U'VI t1~:: 1IN11 'U fll'1 

... ..I,...", 14 ... ... of A A Al '" '" ~ I ... 
1'1tJ'U'VI~1~tJffV'UV~flV 1'1f1flV1I'n1191V'11'nVfll'1VVflutJtJ1mV~lJ'1::f1tJ f1~'U'Ufll'1'V1f1ffVtJflV'U1'1tJ'U 

" ... ... of..l~", 11 .1 , ..I ..6 ~ '" ~ , .... t,.l
fI1tJtJ'VI1'1 tJ'UflV1I'n1191 V'I 'VI ~1 ~tJffl1~~'U fl1 1U11 tJ'tIV~fl:: u'U'U ~~9111'n'11::'U flnfl'l!ll 1111fl1111 ~ 'n'UJ 1'U 

, .1 ..I... ~ I A"... ", ..6 ~ ofll Al 0'" ,.1 ...
'U 1'U V'M1'V11'1 tJ'U 'U'U 111 flV'U U11:: 111 V ~1~tJOJ1~1l.1'U V1 ~1'1 tJ~ffV'UlJ'1:: ~11'1f1 'U 1'U V'M1tJ'VI 1'1 tJ'U 

... of '" I ''''''~ ... ... of A "'~ ... ~.s,,,oflV1I'n1191V'1 cIJ f1~fl1111 'M'Uflnfl'l!l1~tJ'VI1'1tJ'UflV1I'n11~V'1 cIJ 111V'Uflnfl'l!l1~tJ'VI1'1tJ'U1ffn~~ 'M'VI1 

UtJtJ'VIflffV1JL~1IVflflf~'Vi'UVi ~~'tIW::~UflRfl'l!l1~tJ'VI~tJ'UflV1I-n11~v1 cIJ ff~lfl9l'hUflRfl'l!llijfl1111 
: .ci I jJ .Q Q : c6 0: Q,I ~ 
91~ 191'1 tJ'U1I1fl 1'n'11:: 'VI '11tJ11~:: 91V~'t;, utJtl'VIflffVtJ 1f111Vflm ~ 0J1~ 1'Unl'1'V11fl '1 ~ U'1fl'U fl"fl'l!llV1~ 

91, • 

~::ihhjfivtJ'll ~~,ruN11fhm~tJ~v~utJtJ'VIflffVtJ~~~1'M~~~lfl~1l1tJtJ'VI11tJUflV1I-n11~1V1 cIJ ~~ij 
..d. .,.d. tI'Q.Q 

fl11U11 tJt1~ fl11fl11U11 tJ'tIV~ UtJtJ'VI f1ffVtJ flV'U ~tJ'VI 1'1 tJU fl V1I'n11~V'1 cIJ 

1'Urhu~ V~ nl'11 1fl'11:: '"N11ff1l t'J'VI t'rl1~ fll'1 11 tJu '1::...,.h~ tiV'U11 tJu U11:: 'M~~ 11 tJull1 tJ 

tJ'rl 11 tJUflV1I-n1 1~v1'i11tJffV'UU~1 1fltJ'ef1ff~~1ufll'111m1::,"fl1111U~fl~l~'tIV~fl::U'UUtiv UU11:: 

'" ... ..6 "" '" A ~ 
'M11~1'1tJU (t-test : One-Group Pretest-Posttest ) ~lfl~1'11~ t 0J1~1I df = 16 '1::f1tJfl11111'1fV1IU 0.05 

ijfi12.120 ~~f)V'hLrl'U'f1'M~flU~fi1 t ~ti1'U1w'll = 15.62 t1~fl'h'f1'M~fl UlJ1111N11fll'1'V1f1ffVtJ 

~ '''' A '11 ~ 4 "" 11 "" ... of , A 1"2 flHU9Ifl9l1~flU1'1fV tl 95 % 'U'UflV nl'11'1tJUtl1tJtJ'rl1'1tJUflVlI'n11~V1'1f1tJffVU 11V~nl1 'If 

AA I ... of A A I '" 11""... t ~.l ... A , 11 ..61lJ'1Um1lflV1I'n11~V'11'nVfll1VVflUtJtJ1fl'1V~lJ'1::f1tJ ~1'1tJ'UlIfl1111 ~1'n1l'tl'U~H1'1fV fI 95 % 0J1~ 

ffVflfl~v~ntJ~lU1itJ~v~ ifl1 (2543) 'llihnl'11itJ 
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ftlltr'Utlu'U~ 
:J! A 4

1. 'UtHffUmLU:: L'fUI fl1'U'WUfl1'U'I'tJU 

~1 nNfl fl111.1,::LijU~ tJ~ ~L;hJ1'1t1 OJ 11lfi11::fl'U f1:UUUL~~ lI'U fl111.1,:LijU't'l1~111 ULd'tJ't11 

Lvhti'U 4.08 ufI::fi11::fl'UfI::UUUL~ ~1I' Unl'I1.11::LijU't'll~1l1UL't'lflUfIfl1':i Nii~~tJL'vhn'U 4.28 ~1'll 

,f'Nfi1f1::UUUL~~ 1If111'llfl~ LitU~ tJ~~L;}1I1'1t1OJ ~ 1'llLLU1't'll~ ~tJ~ l'U ffl1 iifi1tJd'U1::fl'Ufi tJ1~1r1 UNfI 

4 ..." .cl~", I! .1 ~ ,1 - .cl~", 4.1 "1

'll1~1 n'U't'l1111UfI tJ'll'f411~ tJ1'1t111fftJU't'l ~1 ~lIffl1~ ~ U llJU1U tJ 't11111 fl1':i fftJU't'l ~1 ~ 1I'lllJ1:: ff'Ufl11W 

UfI::f111'll~Ulf111'U fl11fftJU'll1't1 fl111ff'UtI UfI~ 'U fl11fi1LUU fl1':itl1l1Vi11fi ltJ ~::ih1filtJ~ ri111Vh 

" " U~1 11.1 i~,hlr1U'U't'l1;lIUfltJ'll~11~tJflu fl1':ifi11UU fl111ill'ufli'~il ~ ill1ti11lfi1LUUfl1':i LtJ~ LL~ 

i~ ~1~~i''U ~1~ ~ln1ll1lutJ nfi1Luufl11 ''"' ~~Vi1',",fi1t1':i~LijU~1lltJd'U1:fl'Ufi u~tl~mh~11~~1'll 
~ "'... 1 '" ... Yo • ''JI A 'JI 1II1!'" '" },1II III 1 ' 111.1 ' 
~1~1If1~1111~'ll'UtJ'Un'f41tJ~tJ~'UHIl]f~~::~tJ~ Lfl1'Ufl11'f4f11U1UfI::Un L~ LU tJfl1ff~tJ LlJ L'ltU 

o :J!' 4 1 Yo 'JI,1 ... '" 111 14 ~ '" 111 " 44 ~ 
fl11 U11 'U 1\l'U't'l1111U f1tJU 'U1~U tJlI LUtJ't111111f1:LtJlI~1I~ L'll~'f4tJ 1ll'f4UfI~ Lt1l1~lI~ L'llfltJlI~'llLt1l1~ 

A III .2 4 'JI '" t I! 4 ... " A1 0 I 

U't'lm'U1~~tJU lU tJ~ ~lm1f11 LU tllllll1'llUtJlI ~~UUtl1~~U1'U't'l11lIU f1tJ'll'f41L~tJ1'1t111fftJU l1tJ~ 

... "A A .1 '" 1II.11lI-'!'l 4 :J! 'JI 4'" III 
f1tJ'll'f411~tJ11'f4tJfl11tJtJnU'U'U1f11tJ~lJ1~~'U LlJ L'D LU fl11 L111UUfI~fl11fftJU ~fftJU ~::~tJ~'ll't'ln't!l: LU 

1lIY.'r.1 .cl 0 A '" ~ 4'J1 '" ...
fl11 L'1J LlJ1Um'llUfI::ff1'll11t'l't'l~:~tJ'UfIltll'll1'lltJUn"n't!l1'll~tJff~ffll UfI::ff1'll11t'lUff~~fl11ff111~ 

fl11 '~l1.1':1 Um'llfltJ'll~1 L~tJ1L~tJfl11tJtJ nU'U'Ulf1~tJ~t11::fl'U 111 ,'"'U'nffn't!ll~ 1lltJeh~fl '1 
Yo A ... '" t 111.1I

2. 'UmffutJuu:l'f4tJfl1':i1~1If11~~tJ LlJ 

III .J!'" ... '" III '" 4 '" 4" III "" " 111.1 '.2 441 III 'JI4.1 'JI
LUfl11"111UUfl1':i1~fl LUfln't!lW~1~1I1nUU LUfl1~~tJ LlJfl1':itlllllI11~ tJfl111't1'llllJ't1U1~tJ~ 

~QI II d .c:l II 0 it I Q .: A !ill .Q oC:ll ~ .J!o AQI .d '* 
~1 ~lIU tJ 1I't'lf{~ tJl ~ ~~ 'll'U1~ ~tJUUU::U11'U1\l'U't'l11lIU1't'l1UU1'f4mIJUfI ~ ff't'l1l ~ tJ~ ~'t'l11 ~1I 't'l1't1 fltJ f11':1 

lituu~i1tJ't1;tJIl1U't1~~ tJl~ ',",U'nffml1,f111Uff~~U't'lU U~lffll~'f41n6'U'I111111m'Ilr1ulffll~~tJ~~ill 
t ..l", " .... ",..lo" 1II.11lI:J!.1 '" 

1tJ~'t'l~'t1'll~ 1'f4'I1:: ~ln't'lff~ Ln~tJl ~1'I 1I~1~'ll't111't'l1l1f111't'lU1rrtJfl1'I fftJU LlJ I'D~::l3~ H1n'UtJnnfl'U'll1 

't1;tJ~~illU1~tJfl1'IfftJU~tJ~tJl~1'I6VhugU'll1'~n'U~1~~mtJ~ ~::d'~1fi~11l11li11'I1U1~tJfl1'IfftJU 

~tJ~ ~gU'll l'~1~1I~litU't11l11~l~tJ~NfI~lU~tJ~~tJ\fUU~1 Vi1''"'~fftJuiffn1ti1llflIJij'~'Ufl1'I'~ 
~tJ\fu '1 Um:U'nffn't!ll~tJl~iffn 1til~tJ~tJ 'UtJl~1'I6fftJU ~lr1U 111 
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tJ11WllJtl1t1 

Q1t1Q1 tI tt........ ..
 
ml'l!nJ14~ 1W1141W'Hfl. 2536. IYIfl", tUUYlfl"'flftniJI1. nlH'YI'Vi1J11114m: fllfl1'Jl'1 

fllA'lff~!L'YIfll14 lnv flW~fllA'lff~!~ptffl11m11J fffll,j'14L'YIfll14 lnv'Vi1~ \ltl1JLnn'l 

~ 1 4 ~ .......,..1' ..

m1Jm1nmn14tln 1,mV14. m~'YI11~nml11In11. 2541. 1~UJfl1UI"8,:,tnl1'lJYlL'nJ'" 

01 tI 'J! J" .. 4 .. tI. A
fl1J'Vi141i 'Jl'1Jffll'YI1. 2547. "m1ffll,mn~11111~ff'YI1ifll'Vi1J'YIL1V14fltl1J'Vi1L~m'Jl'1Vfftl14 L1tl~ 

A ~ .'''01'' A 01101.. .. A 01 QI"OQI ..01 011 
l1fHm1Hn1J{J1J~~l141J14Lmtl~nn~tl~141J91." ~l141\lV ffl'\l11'Jl'lLmtl~\lmtl91 141J91 

flw~1ff1m11Jfflff~! 1J1111'Y1mntlL'YIfll14lf1V11'Jl'1J~fln'Vi1~14fl1 . 

~I .1 .. Q1"dl 1" "01 .. , 1 .. tI
m1fin1J{J1J~~14n\.J n11~1'Y1m."~l141\lV ffl'\l11'Jl'1'Jl'1~ n11~ flW~1A'1m11JA'lff~1 

1J1111'Y1mnm'YIfl114lf1V11'Jl'1J~fln'Vi1~14fl1 . 

1Jqj1in1J Vh~nl. 2547. "m1ff!1~Un~111tl1~ff'YIifll'Vi1J'YIL1V14fltl1J-n1L~tl!,r1Vt'1'tl14 L~tl~ 
~I ... 14Q14G1 ," 4Q,1 Q.c:ar, .q tI 

m1fin1J{J1J~~14~114 1J. "~1"'1\lV ffl'\l11'Jl'11'Y1fl14fl~~ffl11m11J flW~1A'1m11JA'lff~1 

1J1111'Y1Vlnm'YIfll14lnV11'Jl'1J~fln'Vi1~14fl1 . 

• I ....1 tl4 01 'J!. I ~.. .. A4 tI • 
1J1~Lff1! 1 "m1ffll~Ufl~1111J1~I1'Y11ifll'Vi1J'YIL1V14fltl1J'Vi1L91tl1'Jl'1Vfftl141\114'Jl'114. 2547. L1tl~ 

• I M 4 : 01 A .. A tl4 .. 01 .. A 
m1tltltl1J1~ntl1J1J1J'Qtl14l1J14L'Jl'6L'Vin~ lmtl~V14~tlLGJf~t "~l141\lV ffl'\l11'Jl'1Lmtl~nn 

flW~1A'1m11JA'lff91! 1J1111'Y1mam'YIfl114 lnV11'Jl'1J~fln'Vi1~14fl1 . 
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... ftl ... tI 11 ftl'" ... .... ... tI, A 
~'ilJ'iZLff'iJ1-1,1fl' .2547. "m'iff11-1,1LU'I~111lJ'iZff'VI1ifll'rnJ'VIL'itl'UflV'lJ~1L~m'l11t1ffV'UL'iV-I,I 

fl1'iNnlJij,j~m'i'VIflffV1.J1fffJ l'U'VI1-1,11fl'1m'i'lJ." -I,I1'U1~tI ff1'tJ1,f1-1,11~11~ fltu:: 

1fl'1m'i'lJfl'lff~1 'lJ1111'V1t11~tJL'VIfl1'U1~V'i1'11'lJ-I,IfI~~'i~'Um. 

ff-l,l,"U~1 i1vm~-I,I. 2547. "m'ifff1-1,1U~~111lJ'i::ff'VIifl1~1.J'VIL;tI'UflV'lJ~1L~V1,f1t1ffV'U L~V-I,I 
A ":!II ftl'" "'''' A '" '" 1 "'''' "'''' '" A '" '" 1 "'''' L'iV-I,Im'iPlnlJt)1.J~-I,I1'U1.J'ULmV-I,InflV~ 'U'lJ~." -I,I1'U1~tI ff1'tJ11'11ltfl'iV-I,I~mV~ 'U'lJ~ 

fltu~1fl'1m'i'lJfl'lff~1 'lJ1111'V1tJ1~tJL'VIfl1'U 1~v'i1'11'lJ-I,IfI~~'i::'UfI'i . 

'" ,.... 11 ftl '" '" .... '" tI, A ~ 
t'ht'i-l,l U~-I,Ifl''i. 2547. "m'iff11-1,1U~::111lJ'i::ff'VI1lfl1~1.J'VIL'itl'UflV'lJ~1L~V'i'l11t1ffV'U L'iV-I,I m'iPIn 

lJij,j~~1.JflVnff11'U~1t1;jV. "-I,I1'U1~tI ff1'tJ11fl'1m'i'lJ~~ff111m'i fltu::1fl'1m'i'lJfl'lff~1 

'lJ1111'V1tJ1~tJL'VIfl1'U 1~V'i1'11'lJ-I,IfI~~'iZ'UfI'i • 

..s '" ,.... 11 ft I '" '" .... '" tI • A ":!II
{llt'i-l,l U~-I,Ifl''i. 2547. "m'iff11-1,1U~::111lJ'i::ff'VI1lfl1~1.J'VIL'itl'UflV'lJ~1L~V'i'l11t1ffV'U L'iV-I,I m'iPln 

ftl'" "'''' .o:lI t ~ "'''' '" '" tIlJt)1.J ~m'in~-I,I-I,I1'U 'tJ'U~'UJ1'U. " -1,11'1..11 tltl ff1'tJ11fl'1m'i'lJ~~ff111m'i fltu::1fl'1m'i'lJfl'lff~'i 

'lJ1111'V1t11~tJL'VIfl1'U1~V'i1'11'lJ-I,IfI~~'i::'Ufl'i. 

.... tI ~ '" '" 1 T 1 tI '"'" Lff11tutl ·f;]n'tJ11.Jtulfl~. 2528. ''VI'' 'U iUJ'VI' m1ftnll'. nl-l,lL'VI~"': 'i-l,l~'lJ~fffl11.J'U 

L'VI fI 1'1..1 l~v~'i:: tlV'lJtn~l~'i~'UmLl1aV. 

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

ed. Englewood Cliffs, New 

Jersey: Practice Hall, Inc . 

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

Press. 
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w Q,I .ell iI 
tJUTIfleutlfl112J 

, ,n l\,ln 9 iY~111fl'1J 2550 

I~tl~ l\JtH;ft'\! L~h..l~L~tJ1'111ty~"S11j)~Vm·H"VU~ltH'tlflUflm"S N~~ tUlfl"S~ m"S1itJ 

.... .... 
l\JV~'1J1111'tltJ1fW .., 

dl ........ It ft I ~.... ... .... 0' , A
 
~ 1'1J 'tl fl"S ~m"S1Ij)tJ " m"Sfl"n~ Un:111lJ"S::'l'tl1ifll'WlJ'tlL"S tJUflV'1J'W1L~V"S'I11tJfl'VU L"SV~ 

".J!lft' .... 0' A -;;<, ftl ,!J!.... .......... tlo ....
m"S ~'11 lJ"SUm'1JflV'1J'W1L~V"SL'WVfl1"SVVnUlJlJ" lJ~lJlJ"S:'1J1W 2550 mlJv'4'1J~ ~l1~lLuum"S 

ifiitJ'~1I;mn~lJ;111"SuNun1itJun::NnVlJ"S'1JuA'1'hV11j)1"S6'1Ju9i'~tJ U"SLffnliff~,fijfJWfl''1J~~ 
.. ~ tid ~ ~........ ~ ftl .. 0 ....

Ll1'1Jl:fl''1J ~U m"S LlJUijL'I1tJ1'111ty~"S1Ij)nVm"Sfl'VU9'nUL'tlflUflm"SNfl~ L'WVlJ"S: nVlJ ~ Um"S~lLUU 

lfl"S~nl"S1itJ~~nrll1 

(Ul~fl'1111;ffUl 1Jtytln~) 

ifiitJ 



3 

VI 
,

lrl\,l1,,,m1 

~ 'i'\,l~ 9 ff~'t11flll 2550 

11tl~ "m;rtlld~'U~L;fl1'Jl'ltl1~'j1 ~~flm'jfffl'U~lUL'VlflUflm'j Nn~ lu1m~m'j1ifl 

..l1 <C:llQf ~ _I.Q .Q Q .ell tI, A 
~11l'Vl m~m'j1~fJ" m'jff':fl~Ull~'t11lJ'j~ff'Vl1l1l1'W1J'VlL'HJUflflll'W1L~fl'j'Jl'1f1ffflU L'jfl~m'j 

.. "1- 1 .." A A _I ~I _I III ~QI QI....QI " 
~'JI' lJ'jumllflflll'W1L~fl'jL'Wflm'jflflflU1J1JLfl'jfl~lJ'j~fl1J .. lJ~1JlJ'j~1l1W 2550 ~"l'j1Jfl'4ll" ~'t1 

..l!" ~QI 1II~_lolI 1.1" "QI ~I ~ , ".... _I .. tI
".lLUUm'j ~1~fJ ~ 'IIlJ'j fl'!!l1':;]1J'j't11'jUNUn1 ~fJUll~Hflfl1J'jllUn111 m~l'j fI'W L'JI'J ~'jlJ'j~ Lff'jJ1~ fI' 

iifJN ffll~;j L't11l1~ffll tUm'jLrl'U~I;fl1'Jl'ltl1~'j111~flm'jffflU~lUt'Vl flUflm'jNn91 L~fltJ'j~ flfl1JtU 
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.. . 4v - tr'll1 -rifltliilll'flllit (30 -rifl )" !1 

:.: 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 i! 

1 101 \Iltm,nm~ If'Un1tJ 1 0 1 0 0 0 1 1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 1 13 

210 \Iltm"lij ",,,'5 0 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 12 

3 10 \I.tr.u,'i'n 1l1U', 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 7 

41~ 
A , .. 

1 1 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 0 1 18\IltJ.,,,-lfl mJ\m 

~ 10 \IltlfH""ff'ttum1", 0 0 1 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 0 17 

610l! \Il~.~'II:"l 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 1 0 7 

7 10 \IltritJi'",~ i1O::1~~ 0 1 0 0 0 0 I 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 20 

8 10! \I.n.''IIli'91~ "tJ~oli 0 1 I 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 0 1 1 14 

9 101 \IltJMlTmmf 1;;\lUI'i\l 0 0 1 0 0 0 0 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 7 

10 II( \lltJlOn11'11 f11£1lt\lR 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 4 

11111 \lltJl'I'IMtJ Il'hll:: 0 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 I 1 16 

12 II \IlfJ'l'l'''''~U;fllNflI' 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 13 

1311 \IlfJ'l'l1Mli'f1~ "'!J1m 0 0 1 1 0 1 0 0 1 1 0 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0 1 0 0 1 12 

14 II \I. tr.Ilf1I1\1,i1,~~ 0 1 I 0 0 0 0 0 1 0 0 1 0 1 0 1 I 0 0 0 1 0 0 0 0 0 1 1 1 1 12 

f111HiI 6 UtYA~~MUtl1:::W'U "'lfhtnl11Ulfl~lU'UO~UlJtJYlAtYOtJ 1~ij'lfln,,ntl'iUfl1111i40n1'it)OflUlJlJ1flftHtI'i:::AtJ 

7 

9 

19 

2 

3 

20 

1 

6 

21 

26 

4 

8 

10 

11 



1$ 11 \I101tfut( '~I';~ 0 0 1 1 I 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 1 10 

16 lU 11.1'1. in", ulJuftnif 1 0 1 0 0 0 1 0 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1 1 0 1 0 1 0 1 12 

17 11 1l.1'I.l'lnnRuKuftnt 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 S 

18 lU Il.I'I.ml!\l1 llli'~R 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 6 

I~ m Il.tT.l'l'mu "'1J"ll~ 0 I 1 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 0 0 0 1 0 0 10 

12tJ12CI \I1mlfq "llirp11111 1 0 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 1 0 1 0 0 0 0 0 0 I 0 0 0 12 

~I 12 \I1m.nw WtnlW 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 7 

~122 \I1!fl,:I'lflI! 1I~1J 0 0 0 1 0 1 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 9 

12:l123 \I1m,!inff'lIUVl 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 9 

iz.t12-l Il.fI.iilliiVl a"111111 0 0 1 0 1 0 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1 12 

~ I~ \I101l1l~ l;Vlln~ 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 15 

~ I~ \I1lJ'ioo1r 111nu"1l1 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 S 

111Jfl:allnmoofll (R) 7 9 21 16 12 16 13 14 19 20 19 17 20 23 29 28 31 27 25 29 28 28 33 30 31 32 46 39 39 48 

fh'l1l1JU1n~llJ ( 0.2  0.8 ) 0.2 0.3 0.7 0.5 0.3 0.4 0.2 0.2 0.4 0.4 0.3 0.2 0.3 0.3 O.S O.S 0.5 0.3 0.2 0.3 0.3 0.2 0.4 0.2 0.2 0.2 0.7 0.4 0.4 1 

15 

12 

24 

23 

16 

13 

22 

17 

18 

14 

5 

25 

.. _I...·' .. 1!l!1'_I" .. .1 ~ •
"111~n 6 ll1TR~Ffann1J'::L1J'U 'Hlf11fl112JtJ1n~lfJ''fHllUU'nfU'l'8U m)~m,,, llJ'Um2JlytennUanliUmfl,a~lJ'::RU ("a) 

lIQr, J! .14' I 

".,nl&l'1a1TflU'n2Jf11 fl112JtllMlfJ == 0.2 - 0.8
 

'H2J10l'H'J ';8~fl::1l'U'U o == lilNR ';fl~fl::ll'U'U 1 == lilQn
 

JI. ..I 0 " ,,,, filfl111JUln~lU p == R/N R == ul'U1'Ufl'U'nfl1Qn N il'U1'Ufl'U,;m2JR == 26 fl'U 



Ufrfl..aNflfl,ijllJ't',u",n.tl~11tJtJ't1Afrt)'ll 

'" 1.1'" ~,"':: ~..I 1.1 '" 1 1 4 '''' ~ ... 1.1 '" 1.1 .2 ~ ~4
'~fltJ 'tyty'fl'- tlU.tJ.2 11 (fltll"'iH) W1I't11 ,tl'll nft fr'.'l't1fl '" flfJlllJ)'flJ"lfl'tl~ '~AtJ '~u'1In1,-"mn1/2549 

11lJn1'l' '811tllUI\J~ (30 off) ) 
1 2 3 " 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

1111f1:JIUUl1lJ48(RU) 3 3 7 S S 4 3 5 4 4 5 3 4 4 6 5 S 4 5 5 3 3 4 S 3 S 7 S S 7 

11lJfI:J1UU11M8(RL) 1 1 S 3 1 2 1 0 2 2 0 1 2 2 3 3 3 2 0 3 1 0 2 0 1 0 S 3 3 S 

N / 2 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

ftW1Ul,hnlO (D) 0.2 0.2 0.2 0.2 0.4 0.2 0.2 0.6 0.2 0.2 0.6 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.6 0.2 0.2 0.3 0.2 0.6 0.2 0.6 0.2 0.2 0.2 0 

. 
.. '0 0

ftnlUI 7 UfrA..aNflfl'tl,,,,,n,u,,,n.tHll'lltJ't1Afrtltl 

~ flU:h",,,;,u,,,n au - RL 

NI2 

olQ £ d.cl' 0 0 : I J ,
"t,,-on"tlfrtl'll't1lJ fll8,,,,,n,u,,,n fl~Uft 0.2 .'" 1.1 

1111.1 lltJtJ't1Afr8tJ~';Tt"'n1'-1ifl'1n'tl jjfl,,f~ufi 0.2 ~",,1.1 



• ...:.. .4 ,~_. ..." .4 .4 _I ... 
UUfl-nflfllfl11lJl')falJU'UfHU1.J1.Jnf",a1.J l'H)~nn 'If IlJ 111n1lJflalJ'n11f1a'lll'f6nnoanll1.J1.Jlfl'S iHlJ1:::fl'U 

... AI'" .. ~..4 ~ ~..I ... 1 1" .... " .4 ... • ~ ~ 
1:::flUu1f.\ltll1tn aU.1.J.2 lJ (f101UM) ')fUlJn 118'UtJnfllTl'Ullnfl U t1f1UlJ"lJ"lft'SO~tJ1:::fl1.J tJ,nllJn1,nn\ll 1/2549 

;i Wt 4e . iTlJll 

I 2 3 4 S 6 7 8 9 10 II 12 13 14 

-lI8lJ.UUItJ~ 

IS 16 17 

(30 -lI8 ) 
18 19 20 21 22 23 24 2S 26 27 28 29 30 

. 
~ 
i! 
>l 

~ 

.., 
'" l::.., 
'"... "c:: 
10 .. 

1 10 U1!JM':ll~W 1l'lfl1lJ 1 0 1 0 0 0 1 1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 1 13 169 

210 U1lJW'lIlIIll't1'i 0 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 12 144 

3 103 Uff,Ul:nll'ml"l 

41(11 
. , ~

U1lJn_mnJn 

0 

1 

0 

1 

1 

0 

0 

1 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

1 

1 

1 

1 

0 

0 

1 

0 

1 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

7 

18 

49 

324 

S 10 U1lJ1l~,,"f( 111\l111'ln' 0 0 1 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 0 0 17 289 

6 ICH U1lJll1i.~ 11:711 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 1 0 7 49 

7 10 U1lJ'ilJilU~ i'Io:mw 0 1 0 0 0 0 ] 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 1 20 400 

810 UiT'T"lf,,~ t1mvr/ 

\I IO! .... " .. "" U1lJ11l'1lnln, m\l1J1~\I 

0 

0 

1 

0 

1 

1 
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0 

0 
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0 

1 

0 

0 

0 

1 

0 

1 

0 

0 

1 

1 

0 

1 

1 

14 

7 

196 

49 

o III U1lJ111n"., nltU,tHI 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 4 16 

III U1lJ1nl"ilJl1hr. 0 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 16 256 

12 II U1IJ1l''''''~,";nll~M' 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 ] 0 0 0 13 169 

13 II U11J1l,iliflw n;o.Inf 0 0 1 1 0 1 0 0 1 1 0 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0 1 0 0 1 12 144 

411 \I, 1'I,1lfI1I\l1in~~ 0 1 1 0 0 0 0 0 1 0 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 12 144 

... ..4 .:.. .., ~AI ... "A - - .. _I ... 
ftl1Utl 8 lllTfl~,"lfllfl11lJl')ff)lJU'lJa~U'U1.JYlflUf)1J 1'So~m1 'If 11J111O':ilJflOlJ"1lflf)11"am1f)f)nU1.J1.Jlft,a~1J':::fl1.J 



... 
~ ;s J:;... 

~ ...'" 0: ~ 
;> 
>l 

~811jnnlU~ (30 ~8 )~ lil 4u - IT'lll 

S 6 9 19 27 28 29 301 2 .. ~ 
7 8 10 12 14 IS 16 17 18 20 21 22 23 24 25 263 11 13 

1000 1 1 1 0 0 1 0 0 0 1 1 10IS m ltIUl~ '~I';l\I 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 1 

16 J1~ \lIT. iTi1'l1 ulJufm~ 12 1441 0 0 1 0 0 1 1 10 1 0 1 0 1 0 1 0 0 0 0 0 1 1 0 1 0 00 0 

\lff.!fllnA ulfuftnt 1 1 1 1 5 250 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0~7 JI 0 0 0 0 

8118 \lIT.U;Il\.n ou,~11 0 1 1 1 1 360 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 60 0 0 0 0 0 0 0 0 

19 JI U.IT.!fl1ml i1JYlO~ 0 1 0 1 0 10 1001 1 0 0 1 0 0 0 0 0 1 0 1 0 1 0 0 10 0 1 0 0 0 0 

~ 12( ltIm;;llI '/Iitpmu 0 1 1 1 1 12 1441 0 0 1 0 1 0 1 0 1 1 1 0 0 0 0 0 0 1 0 0 00 0 0 

ltIVlJl\111 ~61l'6lJ 1 0 1 0 1 7 490 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0~I 12 0 0 0 

Iz2 12: ltIrn:l'Inl! IT~1J 0 1 1 1 1 0 1 810 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 90 

In 12; ltI!lnlTntm1!l1 1 1 1 0 0 0 1 0 0 1 1 0 1 9 810 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 

\lIT.li"iiUl nYli'illn 1 1440 0 1 0 1 0 1 0 0 1 0 0 1 0 0 1 0 1 120 1 1 1 0 1 0 0 0 0 0iZ4l2< 

ltI!lIlIT~ l~mn ~ 0 0 0 1 1 1 15 225~ I~ 0 0 1 1 1 0 0 0 0 0 1 1 1 0 1 1 1 1 1 10 0 0 0 

~ 12< ltIlJ'ivllll1'i1nuJJ1l1 0 0 1 1 1 250 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 50 0 0 0 

2()n1JnfJ~ 24 4411 17 22 20 22 28 30 45 44 49 49 54 67 68 7S 284 35528 30 29 33 37 44 48 SO S6 ~ 58 73 

0,69 0,26 0,38 0,23 0,23 0,38 0,73 0,690.23 o.2J6 0.46 0.38 0.23 0.23 0.38 0.3 0,34 0,34 0,34 0.26 0.23 0.23 0.380.19 0.26 0.53 0.46 0.53 0.23 0.42P 

0,77 0,74 0,31 0,54 0,74 0,77 0,62q 0,7 0,66 0,54 0,47 0,77 0.77 0.77 0.27 0.58 0,310.62 0.77 0.77 0.62 0.62 0.81 0.74 M7 0.66 0.66 0.74 0.77 0.62 

0,230,24 0,17 0,21 0,19 0,22 0,24 0,21 0,17 0,23 0,17 0,17 0.21 6.1pq 0.17 0.19 0.21 0.19 0.23 0.17 0.23 0.15 0.24 0.24 0,22 0.17 0.19 0.17 0.19 0.24 0.23 

"... ..';" .'111.1 - - ... - • -. .1" •
ftl1Htl 8 IH'R~,"1fl1fl111J1"tl1J'U~ij.:j1l1J1JYlfl1Jijtl l'iij.:jOl'i" 1J111m1Jflij1J,"1l9llf)11,"f)0l'itl1Jml1J1Jlmtl~1J'::f1t1(9IItl) 
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Spq=6.1 , SX=284, SX 
2 

=3,552 

o , 
fl1U1tlJfl1 

26 x 3,552 - ( 284 ) 2 

26 x 26 

17.30 

\'I1fl	 n 1 

n-l 

dl '" ~	 : '" r It	 flt:! fl111Jl'lft:!1JU"t:!~U1J1J'Ylflfft:!1J'Yl~U1J1J
 

dl 0 y. '" dl '"
N flt:! \'I1U1U'Ut:!"t:!~lfl~t:!~1Jt:!1fl 

P fit:! ffflri1U"t:!~~.yh,nu..'J't:!lf;1~ ~ ,rufit:!ffflri1u"t:!~flu,hQfln1Jflu 
II 

'" 'Yl~'t11Jfl 

dl '" I If,J 0 ... i y..& dl dl 
q	 flt:! ffflff1U"t:!~r.J'Yl'Yl1Nfl U'Ut:!'t1U~ ~ 't1~t:! flt:! 1 - P 

2 dl	 AI AI '" dl : '" S t	 flt:! fl::UUUfl111JU1J'hJ~1U"t:!~lfl~t:!~1Jt:!'Yl~U1J1J 

U'YlUfh r It 30 1 6.1 

30 - 1 17.30 0.67 

QI: QI~4 4~ 
fl~UUU1J1J'Ylflfft:!1JU1J1JU 1Jfl111Jl'lft:!1JU 0.67 
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o .... ~ _I ........ ....... ~ ,

N1:In'1f11l11Wllf11'::1111'u1::mIlilll'rt'UtlUIYU1UlIfltl1J'rtllf1tl1"lUmlli 

ff(i~~1cm:um''''11J,~ff'VIi.m'n'IJ~~1J'm~fJ'UfI~1J-n1~~~!,r1fJa'~'UlflfJl.wq~, ( ~a'11iU6 , 

2528: 295) 

N x100 E2 == N X 100 

A B 

~~~ E 1 tl~ 1.h~ff'VIi.m'n'IJ~~u1.J1.J'VIfla'mJ'iflNflff1Jq'VIf,~",'h~~~fJ'Utifl~r1'U~~m'l~ 

E 2 tl6 1.h:ff'VIi.fl1'n'IJ6~U1.J1.J'VIfla'61.J1flNfld'1Jq'VIf,.,a~L~fJ'UtiflLrI'U~~Vfl~ 
-!I	 .... .... ",( 'd dJ!d .1I"~

S X fl6 fI:ll'U'U'11J'IJ~~U1.J1.J'VIfla'~1.J1flNfla'1Jq'VI1l'~"'11~L'fJ'U'VIr.I~'fJ'UTll Ltl 

SF flv fI::ll'U'U'11J'IJ~~U1.J1.J'VIflffV1.J1flNfld'1Jq'VIf"'~~~~fJ'U~~~~fJ'UVll'~ 
4 d	 QI J!J. ~ '4 

A	 flV fI::U'U'U~~'lJ'lJV~U1.J1.J'VIflff~1.J1flNfln1Jq'VI1l':::"'11~~'fJ'U 

4 d QI J!J ~QlQ 
B	 fl6 flZ llUUL~'lJ'UV~U1.J1.J'VIfl n'V1.J1fl Nfln 1Jq'VI1fM f1~ I'V'U 

" N tl6 ~1'U1U~i;fJ'Uli~"''lJfl 

l1~iLd~~"ln~'U~V'Um'1i'fJ ~ ~fJ'1i'I(VllU1.J1.J'VIflff~1.J1flNfld'1Jq'VIf':M11~~~ ~~'1ifJU 

" ffl'lJl' {l1.wtl",~~nrll1'~'U m''''11J,::ff'VIi.m'n'IJv~1.J'VIL;V'UflV'lJ-n1~~6f<1 ~~u'U~ ~fJ1~'lJV 1.w 

tl",1,.,1i tlV 
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ff~9i~,.n'Um1'M11h::ff't1ifl1'W~f)~lJ't1iifJ'Uflf)llfj'J1Plf)1';'JfJfl'f)'U 1~w'~~P11 (lfl'l'JWV, 

2528: 284) 

P - M 1 P . 
M 1 Na~f)~f1::U'U'U1UilfJ'\llflm'Ifl'f)lJtif)'Um1i7fJ'U (Pre - tese ) . 
M 2 NallJf)~f1~u'U'UmilfJ'\llflfl1'Ifl'f)lJ'Mn~fl1'I~'7fJ'U ( Post - test) 

p f1::U'U'U1~llllJf)~~f)'t1f1fl'f)lJ 
, QI 't:i,~ .f,q • I ~ , ..I ,~,q , • 
fI1~f)~f)P111fl'1'U11 tHnfl~P11'U '\l::llfl11::'M11~ 0 - 2 tnfl1't1'M1f)f)fl1l1 tlllfl11l1flfl'J1 1 

4 I ,q .. "l:,~ " 
(l f)11 lJ 't1l'H/'Ufi f)1l'Vf'J1'1f) 'I'U'U tllflW'YI1l1A'IJ 1'U 

Ll't1'Ufh 12.12
 

M 2 25.59
 

P 30
 

25.59 - 12.12 + 25.59 - 12.12 

30 - 12.12 30 

0.753 + 0.449 

= 1.202 ...I,~ QI l:,q .. " I "'.J!1. 1 .." " f1TYI tl = 1.202 f1~'U'UlJ't111fJ'Uflf)1l'W'J~Af)1'Jf'JfJfl'f)'U ~1f)~ fl11 'IJ lJ1Llmllflf)1l'Vf'J~AfJ11'Wf) 

fl11f)f)m~lJlJ~f1~f)~tl1::~lJ '1I1flWeri'1l1A1J1'U 90/90 
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.J .... , 
(Hil,h~ )11 "tl - UQil Hilm'1f1fliltl~ 30 fl::UUU HilflH 

ntlu (X) 1ia~ (Y ) (y. X) =D D fJnfha~ 2 .. ~ 

8 27 19 3611 UlfJ'rt1::'rt~~ 1'("mv 
.... .. 

25 1692 U1V'rt~0l 'rt1f11 12 13

'" "i 1 '" 1693 U.U.'U11 il V'U1 9 22 13 

.... ~ .. 
2894 U1VU'rt~fJ UlJun 8 25 17 

5 UlVfl~fint U1Ul~'1'1 15 27 12 144 

'" ~ 
6 UlfJ1'('rt\l1lU "::f11 9 27 18 324 

QI QI 'il " 167 U1V"V1\l11U V::1~~ 19 23 4 

'" ~ ,
8 u.U. ,cnl'1flU f1t1~tlg 14 28 14 196 

9 U1V'I1U~Uflf liiuVl~U 13 29 16 256 

10 
.. 

25 289U1Vmn11" mtlj'ilUfl 8 17 

11 U1Vlfl'rtoiv lihlJ:: 14 26 12 144 

12 U1V'rt'1'rt'ilU \Ni'mHflil 16 28 12 144 

13 
.... <11 J.oilIli QI tI 

U1V'rt1'rtYln~ lUfllYl1'rtV 9 20 11 121 

14 
.. ~ 

U.U.flfllJU 1111~~ 12 24 12 144 

15 U1V1tlUA 1l~l1l1ty 11 27 16 256 

16 u.u.m'rt'111~lJfint 15 26 11 121 

17 U.iY.Qfll1A ll~lJfint 14 26 12 144 

111/ 206 435 229 3287 .• co 
fll1UilfJ 12.12 25.59 

ftl1H~ 12 m'1f1flUtI'U\rvdlfltljlflVtllflVm'1U'ilnU'il~"tl~n (t - test) 
-,~ 
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S 0	 229 • S 0 
2 

= 3287 • N 17 flU 

so 

t = JN S 0 
2 

- ( SO) 2 

N -1 

Ldv	 0 flV fl11'1JU91n~WUV~fl~UUUU~t'l~~
 

N flV ~lU1U <flU )
 

•UVlUfll	 229 

t = J< 17 x3287) - < 229 )2 

17 - 1 

229 

14.66 

15.62 
~4 ... A~ 4' ~4.!It ..... 4 

~nmll1'n~ t clH'1J df= 16 '1~~'Ufl11'1JL"V'1JU 0.05 '1Jfll 2.120 CJf~OV11LuU1~'l1t'ln U91fll t VI 

fllU1tu'lf = 15.62 \(~n111~'Hnn LL'1Jt'l11Nt'101'1V1~t'l'V'U 2 flf~u91n~l~tiu L~V 'If 95 % t!UflV 01'1 

4 11 ... .. • A ~l A '1!lA I ..... A4	 I'" ......
L'1 flU tl1f1'UVlL'1 f1UflV '1J'Vi1 L91V'1"1f1 t'l'VU L'1V ~O11 P1nlJ t1'U9101'1 "D lJ'1Un'1'1JflV'1J'Vi1L91V'1 L'ViV01'1 

A AI'" "4 4 t..t,J... A "11 
vvnU'U'ULfl'1V~lJ'1~~'U L'1f1U'1Jfl11'1J l,L'Vi'1J'UU ~'1 ~L"V ~"1 95 % 
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UtJtJflAa'8tJ 

U1.J1.J't1fl t'l'vl.Jt4V~ m,t~11h Um1JflV1J-W':lt~ V{t~vm,vVfl Ul.Jl.J Lfl4v~lh::~l.J 

fl. Blaise Pascal ". Joseph Maric Jacquard 

fl. Charlss Babbage ~. Augusta Ada Byron 

2. um;jflu l1hum1Jfluum"v~ laflflvtm 

fl. Blaise Pascal ". Joseph Maric Jacquard 

fl. Charlss Babbage ~. Augusta Ada Byron 

3. t't1fllu laVflV1J-W1t~vi'~ijm,i~Ul1J1Vdl~~Vt.aV~ t'l'l1Jl'(lmj~vvfl '~flflm,t~ 

rhUlh:: flVl.J "V~ PJl{fl tn{trlu~~fl
 

fl. 4 ~fl ". 5 ~fl
 

fl. 6 ~fl ~. 7 ~fl
 

01 d QI A cflCid r 

4. V~fl,.h::flVl.J't1dlflf\!'1 "V~flV1J'W1t~V'1Jflt'l'1U 

fl. 3 ff1U ". 4 ff1U 

fl. 5 ff1U ~. 6 ff1U 

5. tul1hum1J JewelCAD nal'thm,vvmtl.Jl.JrlvU~'l::L'l.1~fluLfl4v~;jv tum'';l~lU~V~flfl 

fff\!amlt1.l1flnVU
 

fl.
 

fl. III ~. 

6. trlufff\!~flllW"V~t;'~Vl.Jtu~v tfl 

fl. Vertical mirror copy ". Horizontal mirror copy 

fl. Vertical mirror curve ~. Horizontal mirror curve 

7. ~1'l::Ut'l'fl~1J~1JV~"V~1~q tUUl.Jl.J 3 ij~~V~flfl~fff\!aflllW;1 tfl 
1.(nFi.·.····,tfl . liIlI ". 
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fl. Fash wier frame '\I. Nanna! wier frame
 

fl. Mash wier frame ~. Quick wier frame
 

Cl lI.ell 0 1 QI QI 'iI9.	 Whirl 2.111141\'1 14fl1'I\'I1V~ 'Ifl1J1P1q1J14l114111V 

fl. lfm~141P1q'IV1JVifl\'ll~ '\I. lWfll1~141P1q 

fl. lf11~141P1q1tI'IV1J'1 fl. lfijfll1~141P1q'W!v2Jti'm'hl..fm14 

10. Extend copy ti'flnvfl1P1ql1mtJ'1 'Jlfl1tlPl12J\'I1~ l14u14114V14tJ11P1'I ~ti'1Jntllzrfl1!lW'WWV lf1 

fl i',"",rf "j;,. ., , ','" 'II'"• 
• ".__ .• ".:g',-,;-,	 "lJ. \ .... _,_iI

fl.	 ~. 

11. ntllzrfl1!lW'14~V lf1l~L~V'\ItJ1tJ~2J2JV~1P1qi~112Jfll1iv Zoom all 

I.,,""'~fl. IBI	 '\I. 

fl. ~	 ~. 
12. ntllzrfl1!lW'l14~v lf1l~LfI~V14~ltJ1P1q1J14l1tr111V 

fl. ~ '\1.11 

fl.	 ~.111 
13. Size l~ti11114fI'\I141f1'\1V~1P1q flVntllzrfl1!lw114~V lf1 

fl. ~ '\1.11 

.... a;R".
TI.	 "I. 

14. Subtract l~Vl111tr1~~fl1P1qPl'I~ti'1Jntllzrfl1!lw114~V lf1 

n	 1.3fl. ..!L:J	 '\I. 151 

fl. ~	 ~. ~ 
15. l14fl1'In'!1~Ltf141P1q~142J11fltJ11i~V~L;tJfl2J1111fl Database L'I1lffftllzrfl1!lW'14~V lf12J1fl~q'fI 

fl. '\I. 

~. 
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16. 111 fiVffqj~n1!lW"V~fll'Jff!l~V~h 
11 A.. '" • .. 'AI t ~ '" n. fll'Jff'1~'WUN1"V~1PlqU1.11.111llUPlVLtlV~lJPll'JJUnU"V~UU1Pl~LIJUl1f1n 

11 .l... '" d~ '" 
". fll'Jff'1~'WUN1"V~1Plq't1LIJUUU1t1111J1'J11Jnu'JV1.1'1unuuvu 

11 .l.. '" 4.. A ... d 0.l'A I
fl. fll'J ff'1~'WUN1"V~1Plqu1.11.1 Vfl PI muV~"U lJ Pll1J't1 fl''t11~ Ufl~ fl111Jl1Ul't1flll1Ufl 

11 .l... '" 1 0 _ • .1/ ,,'" 4. .l ... '" A I' "". '" 
~. n1'Jff'1~UN1"V~1Plq flmfunUl1U1Plfll1'JV'WUN1"V~1PlqllJm~Pl'N'11J11'NL'JmPlV'1 nu 

17. Simple curve ij'H~,.ytvhv~''J 
" n. fll'Jff!l~LtfUff::"'VUlflvvflunu"v~uu1~~Lilu'Hli'n
 

". fll'Jff!l~LtfUffg:"'VUlflVVflunu"v~uu1uvuLrlul1li'n
 

fl. fll'Jff!l~LtfUlI'J'J1Jfll
 

~. fll'Jff!1~Ltfu1~nfl1J 

18. • ijl1~l~Vil 1..r1PlqLrlUV~1~' 'J 
" n. fll'Jfifl1Plq 1,fLvtJ~ 'tJPll1JUnU"V~UU1~~117mLU1UVU 

" ". fll'Jflfl1Plq 1..rL6tJ~ 'tJPll1JUnU"V~UU1~~'H7mLU1UVU
 

fl. fll'Jflfl-fifl1Plq 1..rL6tJ~ 'tJPll1JUnU"V~UU1i~'H;VUU1UVU
 
" ~. fll'Jflfl1Plq1..r111lU1U'tJPll1JUnU"v~ UU1~~117VUU1UVU 

19. ffqj~n1!lwlu~vlflLitJn11 ProjMap 

n. is ". 

n. ufffl~fhtl~tivtJ~h~'1"V~ltJ'Jum1J ". Ufffl~ti1d'~l1li'Mh~'1"V~ ltJ'Jum1J 

fl. Ufffl~thd'~'Jv~ph~'1"v~ltJ'Jum1J ·t Ufffl.uhd'~'J11J~1~'1"V~ltJ'Jum1J 

22. Exist Line fivv::"'u ltJ'Jum1J JewelCAD 

n. Lrlu'fluu6mn~"V~'H~1'lV~~Lilu'fl~fl"v~unuLtfuX LtfU Y LtfU z 

~ .1/ d", '" ~ A ...
 
". L1JUL·crU't1PlflnUL1JUUU1Pll'Jl~L'WV1.1Vm::V::'lH
 

f'I. LrluLtfuunu X unu Y unu Z 

~. LrlU ri1uUfffl~lJ1J1Jv·mfl:: Ltfuunu 
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23.' - • 0 
" . 

Tool Bar ~1'U'lJ'Ui1fld''U111l1flfhff.:l'\lfl·n): l1
 

fl. 111l1flthd'.:I Edit '\I. 111l1flthd'.:I Pick
 . 
fl. 111l1flthff.:l Defonn 

, 'II I' 
24. thff.:l l'U Menu Bar l1.:1't1llflijnt';'ff.:l . 

o '" fl. 8 thd'.:I '\1.9 fl11H 

fl. 10 thd'.:I .:1.11 fhd'.:I 

25. Object Color fldl'U111l1flthd'.:Ilfl 

fl. 111l1flthd'.:I Edit '\I. 111l1flthd'.:I Pick 

fl. 111l1flt';'d'.:I Defonn .:I. 111l1flthd'.:I View 

~ '" ~ ~ 0 II"'" ..I l! .1 1 l A I "" '" .1... t26. tl1'Uflnflll1i'1fl.:lfll1'Yl1 L111'1Q'Ylffl1.:1'\1'U 'U 1J1LLfl11l JewelCAD 1l~fllltu:V11'\1'U111flff'U~.:I 

fl11 L~flfl'.;'l'Utfffllfl
 

... '" tI ~:: -'! ... '" tI ~::

fl. ~flflffty~fllltu Size Lm1fl~fl Mouse "lI'ltl '\I. ~flflffty~fllltu Size U"C11fl~fl Mouse '\111 

d d 

fl. mflfifftyafllltU Move ul{1flnfl Mouse of1tl .:I. mflflfftyafllltU Move LL1{1flnfl Mouse '\111 

~ '" ~ ~ ... 11_"'" ..I. " "".1 ... "" ... II ~ II0
27. tl1'U flnflll1i'1fl.:lfll·H~fl'U rt11'1Q'YltJ~'lJ'U11'U1~flL~tl.:l'\l'U111flL~tl.:l~.:Ifl11 L~flfl'Yl1 L'U'Ufl Lfl 

d d 

fl. mtJfifftynfllltU Size u1{1flnfl Mouse "ltl '\I. mflflfftyafllltU Size LL1{1flnfl Mouse '\111 

... ~'" tI ~:: -'! ... ~'" tI ~::
fl. ~tJn-l:l ty~fllltu Move LtC11fl~fl Mouse "IJ1tl .:I. ~fln-l:l ty~fllltu Move U"C11fl~fl Mouse '\111 

28. Quick Wire Frame Lrl'Uthd'.:Il'Uflln'hfl:l1 

fl. Lrl'Uti1d'.:ILftflllfl.:l l'U~lllltJ.:Ifffl.:l~~ '\Ifl.:l lfl1.:1;l.:1U'lJ'lJ lm.:l~1fl 

'\I. Lrl'Ut;,d'.:ILftfllltJ.:I l'U~llfffl.:l~;\ '\ItJ.:I lflH;l.:1LL'lJ'lJfl;11'1 

fl. Lrl'Uti1d'.:ILftflllfl.:ll'U~1l1lfl.:lfffl.:l~~ '\Ifl.:l lm.:l;l.:1U'lJ'lJ lm.:l~1flu'lJ'lJ~:LVtlfl 

.:I. Lrl'Uti1d'.:ILftflllfl.:l l'U~llllfl.:lfffl.:l~~ '\Ifl.:llfl1.:1;l.:1U'lJ'lJ lfl1.:1~1flU'lJ'lJl1tl1'lJ 

29. Shading in Color Ufffl.:l.fl1~l'Unfllltu:lfl 

fl. Lrl'Ufhd'.:ILftfllltJ.:I1'U~1l1lfl.:l 3 ~;\fl~l.:1fl;11'1 

'\I. Ufffl.:l.fl1~l'U~llllfl.:l 3 ~~fl~l.:111V1'lJ 

fl. Ufffl.:l.fl1~l'U~llllfl.:l 3 ij~fl~l.:1~:LVtlfl 
II ...... 

.:I. Ufffl.:l.fl1~ L'U~1l1lfl.:ltl1llfl'U~1.:1 

30. l'Ufll1ff!l.:1ff!1.:1 Surface ~ijafllltu:Li1'U\'ifl fll1ff!l.:1~:t11:flfl'lJ~1tlLtf'U~nfllltu:: 

fl. 1 ~ '" fllltu:: '" '\I. 2 ~fllltu:: 
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... , ~~I ... J ... ... _I QJ 

11UUJUtJtJmU"8'lJl18~nl1'lu1Un111fl811't'fJlfl811'W8n1188nutJ'lJlfl18~u1ZfltJ 

1. fl 2. ~ 3. fl 4. fl 5. fl 

6. ~ 7. 'II 8. ~ 9. fl 10. fl 

12. fl 13. ~ 14. fl 15.~11. "
 

16.~ 17. fl 18. fl 19. fl 20.fl
 

21. ~ 22.fl 23. ~ 24. fl 25.fl 

26.~ 27.~ 28. ~ 29. fl 30.~ 
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,.., .......
 
1. 'n'it'l'II1:1~4IJ01"1 

.., ....
3. 1~~'U'1Ul4IJ1 

.I
4. 'W.....'1..... 

...s. 111:1Urn...1 

. , ... 
6. tn.....l .....l'i'U1UnP1 

, .... 

7. 'lfl'lj~l'i1J1U'1U14lJ1 

..... ... 
8. "10tl'U1U'1Ul4IJ1 

..., ... 
atl'l!loa~'U.l1"1 

.....4 4 .1 QI

11-852-403 fltl1J't'41L~mL't'4tln"ItltlmLm..JLfl1tl~1J1::f1'U 

(Computer for Jewelry Design) 

1'1l'1;"'LU't'41::ffl1Jlhmnn~~1lJ;tytlJ1~; ffl1Jl1'1l'lLflfll'U It'lvmj-n1J-n 

Lfl~tl~lJ1::~'U 
, " . 

1l1flt111ffnl/1Vi 1 wi/Vi 1 

11-852-302 t111tltlmL'U'ULfl~tl~lJ1::~'U 1 

90 fll1.JL;fI'U~t'ltlfl 16 ff'lJfllM flql/Q 2 fll'U lJij,j;j 3 fll'U~mrlJfllM 

Ut'I::unfffll/l\l::~tl~ '~nt'llffnl/lfl''Ufl~1'Utlm1t'11 3 4111J~~mYlJfll,.y . ... 
3 'H'U1vn~ 

1. L~1'\lllJ1um1J~'lf1v''Ut111L=dv'Uu'U'U tltlmL'U'ULfl~tl~lJ1::~'U 
CI Q t QI ..

111JfI~t111~f1~~llJ1um1Jn'U~lJmtU 

2. L;!l'\l1it11'a=dV'U Lm::t111~tln'~fh~~''Ut111L=dV'U1l1't'4 2 n;jLm:: 3 n;j 

3. ih1'nl/::l'Ut111fh'H'Ufl1J'Ulf1 t111L=dv'Ua1f1t'11V m1ff!1~1l1't'4Ut'l::m1 

1~~lJmw'id1J 

4. Lif'Ufl111Jthfity1J tl~t111 1ffltl1J-n1L~ tlfl'Ufl11 tl tl flU'U'ULfl~ tl~lJ 1::~'U 

ffmnufl::1JfllJa,j;jL~fl1fl'Uflq'l!l~it11lJllltl~ llJ1um1J~'lf1vl'U fll1 
" . 

L=dV'ULL'U'ULm::tltlflU'U'U fl11;jfl~~ llJ1um1Jfl'U~lJmw fll11~fhd'~ 

~1~'1 l'Ufll11=dVWl1't'4 2 n~ Ut'I:: 3 ij~ l'Ufl11n1'H'Ufl1J'Ulf1 fll1L=dV'U 

tI 1.1!. 4 .r ... ......
fl1f1fllV fl11ffn~ Block t111 "'Lfl1tl~11f1Ut'I::'t'4'U!1'Ut111L1JV'Utl1't'4 31J~ 
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. 
o ..... 

tJ"ft'lU"U10~ 

111fon'1"hla'UolullNU.a10JJm1';uuf . . 
1. nanU,m11.ntJ111n1JJflOJJYt11"oilY1om100nlltJtJlfl;O~tJ1ZitJ 

2. fl1'JJfldo~,\''Ul~U1nUflOJJYi11"oi 
"_I ... ..

3. O~'U1znOtJ"'O~1ZtJtJftOJJYt11"01 

,.. !III! 
4. t1JJOm1&'tJ JewelCAD 

5. ltJ111n1JJ JewelCAD 

6. fhei'~fiH' "'o~ltJ111n1JJ JewelCAD 

7. nUa''''Hlfl~t)~tJ1ZitJ 2jjfi llClZ 3iifilftUlffhN~",~, lultJ111n1JJ JewelCAD 

. . 
1. nanu,m11fttJ111n1JJflt)JJYi11"t)ilY1om1t)OnlltJtJlfl;t)~tJ1ZitJ 

... ..~ Al ... ~ ~ 0 ~ ....... .." °1 '" ~ AI ....; 
flVll't'41191V~ llJ'U ~lJmw Vt.l1-iJ'H'U-iJ 0J1-iJ ~lllJ'U 91V'JI'1911l'4'1!ltl 'U1J ~~'lI'U1l1fl llJ'U ~lJmw'VI 

" Uflflfl'l!llU~::'rJfl'Yh'Ui~flf;'U;l fl1~'effflVll,"1191V{U'U 1~lffl1l1~(l' .nAti'll-iJl'U'H~ltl~ -iJl'U . " 
'H~lfl'H~ltlltJu'll'll u~::in tJ~ umllfll~li~flU~:: 'effO'U'H~ltlltJ~ umllA1t10'U u9i1'Uih~1~::1l1i~fl 

U~:: 1~t1'Ui1~t110'll1tJ~umll''Ufl1~VVflU'll'll ~-iJltJ~ Umll''Ufl1~vvm1'l1'l11jvd1l1fl1l1tl1"J1'U 

ltJ~umll~'efl'Ufl1~VVflU'll'll9lflu9i-iJltJ~umllVVflU'lI'lIml'~~flu9iltJ1Umll~1~1~::11t1'Uif1i'l'U 
ltJ~flU~1l~'efl'Ufl1~vvm1'l1'l11fl~V-iJ1h::~'lI~-iJ1j~vltJ~umll'h "ltJ~UmllflVll,"1191V{1-AVfl1~ 

A AI QI .. 

VVflU'll'lllfl~V-iJlJ~::f1'l1"'H~V JewelCAD 
, -'!'rA I ..... A A AI ~ ~ .., Yo ..;QI QI 

'U fl1~ 'I!lJ ~ UmllflVll't'41191 V~ 1't'4 Vfl1~VV flU'll'lllfl~ V-iJlJ~:::f1 'lI0J1-iJ'U fl"fl'l!ll'H~ V'VI l'U ~1IJ11l'VI 

o QI.4 A .1 I ~ t"'''; QI ... .. .l II' ~ 41. ... t
'fl1~-iJlIJ1llffVfl1~ffV'U1~V-iJ'UV~ ~:: tlJ'U fl1~ t. ~mfltl1fl'llflVll't'41191V~ l'l1V-iJ9I'U flV'U U",,1 ~-iJflVtl1l11~t1'U t. 

1~t110m11'U9il-iJ~ ~v-iJltJ~umll9iv'tJ 
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'_I • ,
3. WfI'U,~n8'l1'8~'~'lIUft8JJ ..nIPl8' 

7::UUflV2JfbL~Vi'1.h~flVU~'UJtHt11.h::flVUU1flqj5 ri1u~1vnU fiv 

J J 
111~U11 (Hardware) 

<II Go' A... ..d dI Go' A ... .. 
flVfI fl'l!lW:: 'VI1~01V.n 1'Yi ~V~Lfl7 V~flV2J'Yi1L~V 7 GJ$~112J 1VfI~~ 1Lfl7V ~flV 2J'Yi1 L~ V7 UfI:: 

.. tI .d .d Yo • ....... A ... "!II ~ .. "A I ~
 
q1Jmw7vu~1~ (Peripheral) 'VILflV1"V~ L'trU ~17flflf1'fl Lfl7V~'Yi2J'Yi LlJU"U ~17flU17'U7::flVU"1V 

ri1U~U1flqjflV . ~ 

11tbvi'u,r;V\tfl ~::L;juq'lJmwfil~u111i'ui'U,r;V\tfl~1~'lL,r;1~f1V2J,"1L~Vi'~lfl\!U 11\.hv 

'lJ7::2J1f1Nflflfl1~~::ih''lJ'lJ7::2J1f1 Nfl UfI::Uf1'fl~NfI""'YiI~ ,~VV fl2J1lM'fl~i'U'VI71U'VI1~ 11~ 1VUf1'fl~ 
Go' .. 

NflfI'Yill 

I 0 QI it' d .4 !II d d J! c:,.:1~ ,. IV 

11U1Vfl112J ~111 fI fl ~::Vl111U 1'VI Lf1'2JVULlJU 'VILfl'lJ"V\tflt'1f1711'V12J~U1flfl112J' 2J ~~U fl 

.d .. .. 0 ,~"" ... "" "I :.K •Go' 1 ... ".d"lY.'O17'V1~17flU17~::'VI1~lU "2J'lJ7::ff'VIllm'YiL'YiV~LflUU ~UV~fl'lJ 'lJ7Um2JflV2J'Yi1L~V7'V1 L'D f1'1U 017 

o ,~ tI "" .K • Go' • 0 Go' A: Yo 
~:: 'VIH1U "2J 1 flU V VI'Yi V~ 

"I 
Lfl ~:: ~U V~ flU 11U 1fJfl112J ~111 fI fl ~V ~ Ifl7 V~UU '1 "V Ln

s 
V~ V ~ 

11~1Vfl112J ~l11""flfiv 111fltlfllfl~V~flV2J,"1L~Vi' ,r;V\tfl'1flvth~~vdlU11~1Vf1112J ~111"" fl~:: 111V' 'lJ 

"I J. Yo .d '''I • d tI..Jl , • , J. Y."I.J!'I '.2 Yo: 
LU~W::'VI"V\!f1'V1V~LU 11U1t11flU~V\tfl-(l17V~~:: 2JtIqj111fJ~71UI'VI1'V1~ L"IJ LUrrlO17f1'lJ"V\tflUU 

: I d J! QI 4 .d d QI d J! .del dI I 4
712J'VI~11U1mfl'lJ"V\tflU17V~fJ~2Jfl112J ''VItI~2Jlfl ~~ L112Jl::Ul117U 017 LflU"V\tfl'VI2J~UlflL11qj 117V 

L~'lJ,r;V \tfl'1"~lU.nlV11""~ ,r;VlnfJ~V~11~1t11~U ,r;V\tflU17V~flV 01717 fJfll ~,r;V\tfl~::flfl'h 

• 0 Go' 

11U1fJfl112J ~111f1 fl2Jl fl 

0If8W,tUl'~ (Software) 

... .... ".dAI 1 , .2 "I AGo' • 

flV2J'Yi1L~V7 ~17flU17'V11J7::flV'lJVVfl2Jl~lfl 7~~lU ~::fJ~ 2Jf1'12J17f1'll~lU Lfl'l LUV~~lfl 

~v~ij GJ$V~~LL1i' (Software) ~~I;jU'fltil'~~117V 1'lJ7Um2J~tl~hf~1i'flLL1i'Vll~lU,jl~'l ~12J 

~V~ 017 lflfJ'fltiltl~117V1 'lJ7 Ufl72Jifu ~::I~fJU~U2Jl~lfl m'l!llflV2J,"11~vi'(Programming 

Language) m'l!lllflm'l!ll11rl~ ufI::ijl1J7um2Jl2Jvi' (Programmer) 117m!m~vu 1'lJ7um2JL;jufl~ 

fll~lflt)lleW1L9lt)1n1rilJ'UL~t1'ULnUC)ft)'ti~U11mJU~1~'l ~U1J1 
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GJ1V-W~ln{ fCl1Jl'HlUU~VVfl1~U 2 tl7::IJlVl'l1qj'l flV 

@) GJ1V-W~ln{7::UU (System Software) @) GJ1V-W~ln{tl7::~fl~ (Application Software) 
, , 2 ~ .. ..el... t 'J!'"

ClJO~f1Ul11::1J1J(System Software) 1flV1Jlfl11t1'HI:: l1JUGJ1V-W ~U 17V1~fl "~1Jl'rn V1Jfl1J 

A ... .. A A.I.... ~ • .:l 0 A ,
lfl7 V~ flV1J'n11P1V 7 lU V~ ~lflGJ1Vl1" U1n::1J1J11JUl1 U1VVlfl11JfJ1J fl17V11~lU'nU J1U"1~'l ~V~ 

flV1J'vbl~V{ li4V ,,rfCl1J17fll~1JIUfl17't;'~lUtU'l ~fL~IV~fl17 'lI9iv'tI 

~I "AI , A.I ....tI .. ~ A.I .. ....l",
ClJOnflUl1'U1::qnfl (Application Software) GJ1Vl1"U17 7::~fl" ~::11JUGJ1Vl1"U17V11UU U 

fl17,f1V'th~lU9il~'l ,,rfl1J~~ ~~U"fl9il~fl1J'tI~11Jfl111J~V~fl17~V~~~u9it'l::flU 

'qtli.11n1 (Peopleware) 

~~flV1J-r411~v1(computer user) UU~ '1I1~Ul1t'llV7::~1J 1'n71::~~flV1J-r411"v11Jl~fbu~ 
o A ... ... t. d .:l~ 1 ..,tel
Vll~lU'nUJ1U~V~flV1J'n11~V71V11UU

I

U"1Jl~fC1Ufl'nV1Vl1JVI~::nm:l1tl7U071Jtl7::~fl~ U~UVI 

J 0' "'" 0 , '-'1 1t1 tI .. • ... '" 1."1-'1 • .1, ..\l~~U Vll 111Jfl111J".lUl\l1 Ufl17 'IJ~lU 7U071J 7::~fl"~1~'l UV1J17Vfl~ ~'lJfltl1JU111'nlnV7UfC 

.. 
lGJ1V7 (power user) 

~1;V1"'l\l1V11~flV1J-r411~V{ (computer professional) 111Jlvg~~~'lIfffl1!:I11"'1fl17V11~1I1U 
... .. t ,.., .., 11 ..l . .1 tel, jI~0 

flV1J'n11~V7V1~ UVI1~7::fl1Jflnl~l1t1::7::fl1J\l~ ~1"'V1"'l\l11l1nlU~::fCl1J17 flU lfl111J t VI "nfllll1Jl 

tl7:: ~fl~'~'Ufl1n;~ulfJtu fC1J,j;;Vll~fl17'~~lU un:: tI 7:: iiVl itl1'n~ V~7:: 1J1JflV1J-r4l1~v1',r 

Vh~lU' U ~U \l~~'U,tI '1I6fl il'm;jvu1 tlnlfl71J (programmer) ~av111~u~1;V1"'l\l1V11~ 
flV1J-r411"V{1,fUflU 1'n71::fCl1J17flfC!1~ 1t17u071J'11~'l '11 un:: l~Ul~UVll~l1'd~~th'tI~fl171~U 

~1;V1"'l\l1V11~flV1J-n11~V{9iV,tI 

.r6~i.1Ua~a'11(1''UlfIfI(DataI Information) 

, '1' "'y' ... J y'.:l el y.", d d
Ufl1n;'~lU"l~'l ~::"V~1J"V\ln1flfl~U"nVflntn "V\lnVllflV1"V~fl1J~lUfl~::tlmfl1J 

711J711J1Jlt17::1J1n Nn li4V',r'lIfC17fCU1V1ff~1~UtI':i::1v".u9iv,g1~~~;] ~~,juijfl17thlV1':i::1J1J 

fl v1J-r41 1~ v11J 11~ Ulfl~ V~ 11 V~, ~U tIn~ ~ v\It'll~ UfC17 fCUlVI ff' IIV~l ~ij tI n: iiVl i 1l1'n 1 fl Vfl111J 

u~fl9il~':i::l1';h~~v\ln un::fCl':ifCUlVIff flV 

fO\JlI 111Jlvg~~v\ln~'II~lflfl17th71~u9i i.Tl1i:'I"U1Vlf1111Jlvg~a~~'II~lflfl1nh~v\ln 
' 4 , 

'tINlU07::1J1Ufl1711U~flVU 
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,.... ~ II 
4. tl1J8n11l'W JewelCAD 

~ t .J. I tI Y.l I ... <i A A IQI a A QI

l1J'U fl111.LfltJ1fl1.H1J~~1.:1 U-n~ fl11 L'D 111 Hfl11Jf1tl1J'n1l~tl1 L'VUl fl11tltl flU'U'U Lmtl.:l111~fl'U 

'I1itl JewelCAD L~'U File Menu 11J1.A1on-n Edit Menu l1J~fl11U~"J View Menu l1J~~1J1Jtl.:l Pick 

Menu l1J~fl111atlfl Copy Menu l1J~fl1nhd11'U1 Deform Menu l1J~fl11111~tJ'Uu11-n.:ll11V11.:1 Curve 

Menu L1J~fl11ff!l.:11d''U Surface Menu l1J~011ff!l.:1''Ur:h Misc Menu L1J~,t1 111 u-n~ Help l1J~ 

, " 
--,> 

111,.115 UtT"~111J'\l8'1lM l\hum"lJ JewelCAD 

<i ~ .J. QI "'" <i II A. tI 'ti
File Menu l1J~ 1on-n L1J'Ul1J~lfltJ1fl'Ufl111f1-ntJ1'11'U1~tll'ntll11Jfl11tltlflU'U1J L'I11J L'U JewelCAD 

O111Ufl 1on-n.(Jm.lm~1J 011 UVl1 fl 1on-n.(Jm.l-n~ijtld1J1111Jl.(J1ti'U 1ona.(Jm.l-nu ~~,j''U O11,j''UV1fl 

1on-n.(Jtl\lmr!'U;tll~1J O11,j''UV1fl1vM.(Jtl\lmrl'U;tlt'l1"; O11,j''UV1fl 10nri'.(Jtl\l-nlr1'U11Jm'n1'l1iitl'U~ 
II 4': d.J. 'ti Yo 0 1 <iYo.J."",

1111flll'U'U'I1'U1~tl 011l-ntl fl~'U.:I1'U d"111 ~l11V1tl ~ L'U!1'U'Utl \I-n O11'U1 on -n'U tl\l-nVl1J'U11J fff}-n~
I 

1.:1'1 

~lfl CAD/CAM ~'U'11.(J11J1t.r1'U JewelCAD fl11,j''UV1fl 1on-n.(Jtl\l-nlr1'U'U11Jfff}-n,j1.:1'11~tl 111tfti'U 

A 0

CAD/CAM tl'U'1 O11~'U011V11.:11'U 
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. . "
 
Edit Menu l1JlAm·m~hl1rl'tH1JlAlflV1t1'Um·HJmanmz.yhthff~fli'~qfl~lV nl'~~vumz.yh 

o ':'.d A : iI 4 d QI a • 4 .dQI QI

fllff~'VI vmnnfl' ~qfl'VI1V m,n'U unzm,l'Vn1~Q'VI Qnn'Unn'UflU1Jl m,OJ1VUUnZ m, L' Vn1~ Q'VI 
II • I I 

otivuVVn1Jl\1'~'t11Jfl m'ffa'Ult1~vU'Z't1'h~1~QfiotivUt1'U1~Qfiufffl~vd m,otivuLLnzm'Ufffl~~fl 

CV m,otivuunzm'Ufffl~Vqj1Jtihf~'t11Jfl m't1l't1UfIUnZm'Vmanm,fil't1Ufl1~Q'~lrlUVqj1JtU 

m'fh't1Ufl1~Q' ~ijtJWff1J,j;junz '1i'~ijtJWff1J,j;jLrlU ~1~fl m,fil't1Ufl1~Q '~ijtJW ff1J,j;junz 

'1i'~ijtJWff1J,j;jlt1~VUlt1~l~ m'lnVn1~QUnZm'fffl~'t11VU~'lU1~Q (tJWff1J,j;jlUv~nunZl~l) 

~l~'l 'U JewelCAD 

View Menu l1JlAll1J1JV~LrlUL1JlAL~v1n'Um'LnvmLfffl~m-nUln't1~~'Ull1J1JV~~1~ '1 m, 

fil't1UfllUUlfllUV~~l'l~~Ufffl~,Ull1J1JV~ ~l~'l m'ff~'U 1't11Jfl'Z wh~'Z~'Ufl1l1J't1 Vl'U UnZfl1l1J 

'ZLVVfllUv~ffLnn'ufhtl~ m,ufffl~1~QLrlu 1't11Jfllm~n1fltln;j m,ufffl~1~QLrlu l't11Jfln m, 

Ufffl~1~Q'VI1~~lU~1~'lm,ufffl~1~Q'Ult1U'U'U 3 ij;j m'LgvUll1J1JV~~L11u 'tI'VI1~~lU'UU, rll~, 

~lV 't1~VlU1l m'VVlUVlvm-n~L11u'Ull1J1J€H~l~'l ffl1J1H1VV, lUV1V m,-nanll1J1JV~lUV~1~Q 

LU-nl::'U 3D m'l'IllUlUV~1~Q'VI1~~lU~lV 't1~VlU1l LU-nlZ'U 3D 

Copy Menu w'tJm,,'hfflLU1LrlUl1JlAl~V1n'Umn'hffl1Ul1~Q L'liU mnhfflLU11~QUnz 
"" " -nan'tlfli'~nz 90 V~frl~11JLLnUlUtNUU1~~LmZUU1UVU m,.yhfflLU11~Q lflvf1flunulUv~uu1~~ 

LLnzuu1uvulrlU't1~n m,.yhdlLU11~Q lflVffl1Jl'tlt1l't1Uflfifr'VI1~Unz,zv::,.h~ m,.yhfflLU11~Q 

lflvf1flm''t1llU~11Ji'frijlUv~1~n1'l1J m,'ri1fflLul1~Q 'tI-nfv1J'l t1'Um'LtI~vuLLtl1'l~lt1'V1'~ 

Defonn Menu L1JlAm'LtI~vuutl1'l~lt1'V1'~ LrlUL1J'tJL~V1n'Um'~lV,hu't1tl~1~Q m'L~1J 

't1~V1'lfllUUlfl1~Q m,-nan m''t1llu m,ffa'U 1't11Jfl,zw.h~m,f1fl,hu't1tl~unU~11Jt1'UunUn1'l1~ 

m'~fl1~Q ,,nA'~~vLrluanllWZaL't1~V1Jfll~'t1\l m'~fl1~Q '~lVV~ m,fifl1~Q '~LVV~ m'~fl1~Q 

'~'t1llU1U m'~fl1~Ql'I~V~fl CV (~flfl1'UtJ1J) 

Curve Menu L1JlAm'fffl~LtfULrlUL1J'tJL~V1n'Um'fffl~LtfUlUV~1~QU'U'U~1~'l L'liU m, 
" fffl,UtfU1i"1Jfll m'fffl~LtfUffZ~VU lflvf1flunulUv~LLu1~~LLnzuu1uvuLrlU't1an m'fffl,utfU 

U'U'U6ff,Z m'fffl~LtfU~H m'fffl~Ltfu1~n1'l1J m,un'1lULt'UU'l.J'U~l~'l m"11Jltfu~ij1Jlnn'h 2 

L~UL;j'lLriULtfUL~V1t1U m'LLvmtfuL~v1'~LrlU't11'llV'l LtfULrlU,rU 
1!1""E11 d.., 1!1"" .., , ,

Surface Menu L1JlAm'ff-:Jl~-nUN1LlJU11JlALflV1n'Um'ff-:Jl~-nUN1lUV~1~QLL'U'U~1~'l1'11U 

1! I "" .., 4' A .l,tI "" d 0 1! I "" 
m'ff-:Jl~-nUN1lUV~1~QU'U'UVfl~VLUV~lUU ~11J'VIfr'VI1~U1'lZfl111J't1Ul'V1m't1Ufl m'ff-:Jl~-nUN1 

.., , A t Ell ~'tllUV~1~QU'U'U't1llu~muv~ ~11JUnUlUV~LLU1~~ UU1UVU LlJU"U 

Misc Menu L1Jtt,t1'tlli1uL1JlAl~v1n'Um'fffl~ltlU'U'UlUV~1~q,h~'l'u 1tI, un'1J 

JewelCAD l'1iu m'fffl~'U~~U m'ffrl~'U~VfI m'fffl~t1qj1JW m'ffrl~~1Vnll,u'U'U~1~'l ~11J~ 
..dd " "" 1 .. Ell " 

'VU'VI'VI1JV~ U1U flff llJU~U 
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s.	 t1.hunnJ JewelCAD 

lthumJJ JewelCAD 1rlU l1humJJth1~\l1tJ~1cnum·H)VflU1.J1.J1f1~V,:n.h:fl1.J ~~ii;jfl 

f111JJff1JJ1'Hl lum7vvflu1.J1.J ifllll'hvdlu7:fl1.JtI~1f471:lu ltJ7UmJJff1JJ17Clij111.fl1f4 m1-W~ 

f1U1.J1.J 2 ij~un: 3 ij~ Un:fj'~ff1JJ17Cl'H~U.fl1f41Ilfl71.J'tlflIl1Ufhl,rG1~~lUff1JJ17ClJJV~.fl1f411l 

tI 1 I .1 0 1 tI 1 0 1 til ... 11 11 ... ...1\11 \l~111JJ1fl\lU 'Vl1 'Hnfl7:1I:nn1 Um7'Vl1~lU 'HflUn~VfltnllUn:tJ1'H1mflflm7Nflf4n1fl\lV~ 

U1.J1.J~fj'~n1m7unt\I1'H1illlff:fl1fl 

6. fiut~fh~, "'8~t1hun,SJ JewelCAD 

m71~JJ1.o'l~ JewelCAD 

A 0 ... t ~ ..l ... 11 cI ~ tI 1 2 '1. 1
1JJV'Vl1fl11~fl"~ JewelCAD 1lJU'Vl17111.J1Vf.l fl\l:11JJ~U Ufl111'1J1tI lJ1UmJJ JewelCAD \l: 

J ' tI ..l 
tJ11fl{) Shortcut leon \lUn'HU1\lV.fl1f4 ~lJJ'VlUfffl~ 1U1tJ 

Double Click 
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LrtVL"'1~11hun'nah'Ulh::nvm.J'U Graphic Window ~tJ11ntl1.J'U'I1t1111V.fl1'n .fl1tJ'I1~~m1 

L"'l~ JewelCAD Version 4.1 un:: 4.2 iifl111JU~n,h~ti'U'~1J1n l'Uff1'Um11"~1'U'I1~n ~ftn1!n 
• JI • 

n'11J11(lVi1fl111JL"'111l~11Jlivi1.J1tJ' ~U'~'~tJ1nt!n 1fltJff1'UtJ1:: nv1.J1.J'U Graphic Window li 
• JI 

un'fl~liltJ 5.2 ULfI'U~v~ JewelCAD Version 4.2 tJ1::nV1.J~1tJ 

Tile Bar Menu Bar Tool Bar Control Bar 

I 

V
I WorM OriGin Priint 

1 . . 

L/I", ••.,. 
\ : 
i 

View Title Grid Line . 
... '.1"1ft" 7 UtfflU'f1'Uu1:::flll1.J1.J'U Graphic Window 

, " , JI 

fhf(~l'U Menu Bar ';~'I11Jflii 10 fhf(~ fl~~V 'tJUflV 

~ 0':' .2 d.., '" •.1 rI, ~ '" ••1 rI .., ... 1. 1File L'U'Ufl1n'~m1TI1~1'ULntJ1n1.J mn L'If'U m1L'Ufl mn(Open) m11.J'U\'In 'U1Un11J(Save) 

m1VVn1l1n1tJ1Un11J(Exit) 

Edit LfI'Ufhd'~L~tJ1ti1.Jm1U~'~ Lcti'U m1~V'Un~1.J(Undo) m1n1.J(Delete) m10J1V'U(Hide) 

m1LtJ~tJ'Uff1~Q(Materia1) 
~ 11 d.., J1. A .., JI JI

View L'U 'Uf'iT" ~ Ln tJ1 n1.J~1J1J V~ '11 'U 111 V LCJf'U 'n'U '11 n~(Background) .fl1'n'fl1'U '11 'U1(Front 
.. JI 'J1

View) m1LnV'U'I1U111V(Pan) m1tJV~tJ1tJl1'U111V(Zoom) 

Pick LfI'Ufhd'~L~tJ1ti1.Jm1Lfivn L'11'U m1Lfivmd''U(Pick Curve) m1Lfivn1~Q(Pick Surface) 

m1Lfivmlty1JW(Pick Jewel) 

Copy LfI'Ufhd'~L~tJ1ti1.Jm1Vi1thL'U1 Lcti'U m1Vi1thL'U1m:~V'U~11ILL'U1un'U Vertica1(Vertica1 

Mirror Copy) m,ihn1L'U11flrJ1'U,mmn'U(Revo}ve Copy) 
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Defonn L~'Ufhd'~L~tJ1n1.Jfl1·Htl~tJ'ULLtl1't~ltlfl·H l,f'U fl1'HjtHItJ1tJ1~tJ(Size) fl1~'Wnn1~tJ 
.... '"	 1" ~ .I~ cl(Flip) fl1~1.J1.J1~tJ 'Hl1J'Ulurln11'ttJ1Jfll~'H\l(Taper) 

Carve L~'Uthd'~L~tJ1n1.Jfl1~ft'!1~ltf'UL,f'U fl1~ft'!l~L~'UU1J1.Jtln~ (Simple Carve) fl1~ft'!1~ 

ltf'Uft'~"'V'U~11JLL'U1LLn'U Vertical(Vertical Mirror Carve) 

Surface L~'Uthd'~L~tJ1n1.Jfl1~ft'!1~1~tJ U1't~LL~~ lfl~~ft'!1~fl1tJl'U1~tJ L,f'U fl1~ft'!1~1~tJ 

"JlnLL'U1Ltf'U~~'Ul1.J(Extend Surface) fl1~ft'!1~1~tJ If'ttJfl1~L~V1JLtf'U9'iVltf'U 'H;V1~tJ9'iV1~tJlttrl 

~1tJn'U(Loft Surface) 

Misc L~'Uthd'~l'U'H1J1flL,jflL~~fl lW fl1~ft'!l.:lVty1JW(Jewel)fl1~ft'!1.:l~1t1n1!l~(Text)fl1~ 

'11.:lUl'HUn(VolumeIMass) 
• fI 

Help 1~'Ufhd'.:lL~tJ1n1.Jfl1~U'U~lh ltl~um1J JewelCAD LL1't~fl1~lf.:ll'U hhum1J 

mjuthtl-a Viewmjuthtl-a File 

1l1,"~ 8 lUffl·mqllfhtl~ Tool Bar 

7.	 n11ntl~atl~6~1.h:ill 2 iin ua: 3 iinlAfJ1f'tili~,jH' 1tll1.hun1SJ JewelCAD 

L~'Ufl1~lfthd'~9'il.:l1'Um~ft'!1~Lfl~V.:llh~fl1.Jl'Unn1!ltu~ 2 ii~ LL1't~ 3 ii~ ~1mh~lW 
fI fI 

fl1~ft'!1.:l~'t11l"JN.:lL'W~~ ,j''U~V'Ufl1n'h.:ll'U 

1. nl'HUf'tllV1.JL~~lIV.:l.:ll'U lfltJlftlld'.:l Vertical mirror curve LL1't~ Horizontal mirror 

curve ft'!l.:lLtf'UlIV1.J~l'Ul,.n~~'Ulfl 20 x 20 mm U1't~ 10 x 10 mm 

2. ft'!1.:l1tl't11 llill..f;jll'Ulfl 20 x 20 mm lfltJlfthd'.:l Vertical mirror curve U1't~ IIISimple 

curve 111'~~lU1U CV 12 ~~ 
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3. tYfVJllJ,:r1'~''''ihJ'Ulfll0x 10 rom 1flf"~fh~~ Vertical mirror curve u~:: Simple 

curve '''';j~lU1U CV 12 ~fl 

4. ~lflJU'thfl1~tYrl~ Cross section '''';j~fl1!lW::~L'I1gll1JllU'UU 1;(~ 1flll'~ti1~~ Vertical 

mirror curve u~::_ Simple curve 'Ufl1~tYfl~ 1flll''''1;(~11U~11~lflfl'hllUoIll1 L~VUllJ 

ih'l1gll1J''''1J1Vd 11U~111flll'~th~~ Move 
4 ..,,: : 1 ..l 4 if ..l 4 , " ...

5. 1~VflllJ'I11 ~'VI~tYV~llJ~lflUU lJ'VI Curve Menu LaVflfhC1~ Reverse 'VIl'VtV'th 'I1'V1frYll~~V~ CV 

Qfl~V~ 

6. 'fti1~~ • Rail surface li4V'r111lJ'I11'~''''1r1U Surface 1flmiivfl~ 2 Rail Semi - Scale ~lflJU 
Liivfl OK U~:: Pick 1lJ~llJ,:r1'~1~'U 'l11J11111lJ,:r1'~1~UVflU~:: Cross section ~::111lJ . 
.., , ..l ... l ... 12'111 ~'VI1J'VtUN1 "l~ 

7. tYrl~llJ,:r1'~VflllJ'I1rt~,,nI~Ulfll0 x 10 rom 1flll'~fh~~1 Vertical mirror curve un:: 

Simple curve '''';j~lU1U CV 16 ~fl 
" . . ,

8. ~lfl,rU'r11fl1~tYfl~ Cross section '''';j~fl1!lW::ffl'11~lI1JllU'UU 1;(~ 1flll'~fhd'~ Vertical 
tJ 

mirror curve u~:: Simple curve 'Ufl1~tYfl~ 1flll''I1';(~1'Vhnu't'i~ 2 /(lU 

9. '~ti1~~ • Rail surface Li4V'r111lJ,:r1'~'~LrlU Surface 1flmiivfl~ Rial Loop ~lflJUliivfl OK 

un:: MPick 1lJ~llJ,:r1'~ ~11J/(111 Cross section ~::111lJ'I11'~~;j~ufb1;(~ 
: 0 4 0 , ", I 0 'J!' 1 ,Yo 0 .:,10. ~lflUU'VIlfl1~ Hide L'VtV'VI1~lU U'I1U1 '111J 'VIlfl1~tY11~'I11~ flll 'DflltY~ Vertical mirror 

tJ I 

curve ''''lr1UllJ'I1l1fl,h 1flllfil'11Ufl~Ulflfi 3.5 x4.5 rom 
" . . ,

11. ~lmrU'''''r11fl1~tYfl~ Cross section '''';j~fl1!lW::ffL'I1~lI1JllULvilfl'U~1J 1flll'~fhd'~ 
tJ 

Vertical mirror curve u~:: Simple curve 'Ufl1~tYfl~ 1flll,,n;(~1'Vhnu't'i~ 2 /(lU 
. 40 Al""'''~ 1 4..l :4Rail surface 1'VtV'VI111J'I11 ~ 'I111JU Surface flm~Vfl'VI Rial Loop ~lfluumVfl 

, II II • I' 
Pick 1lJfillJ'I1l1fl,h 'l11J1111 Cross section ~:: 111lJ'I1l1fl,hfi;jllJ'VI~~nl'11~1I1J 

*********************************
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