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Title The development of a computer assisted instruction package with 

tutorial through e-Iearning on computer technology curriculum 

Researcher Wanida Singhatham, Faculty of Science and Technology,RMUTP 

Ubolwan Intrapunya, Faculty of Science and Technology,RMUTP 

Year 200$ 

Abstract 

Purposes of the research were to design and develop Computer Assisted 

Instruction Package with tutorial through e-Iearning on computer technology curriculum 

and to find out efficiencies, effectiveness and learners' satisfaction towards the package. 

The research tools were: 1) The Computer Instruction Package on Database 

Management System SUbject 2) Achievement tests 3) Quality assessment and 

evaluation form for multimedia software and 4) questionnaire of learners' satisfaction. 

Sampling groups composed of 50 Bachelor second year students from Faculty of 

Science and Technology, Program Information Technology and Computer, Rajamangala 

University of Technology Phra Nakhon. 

Research results revealed that the efficiency of the Computer Instruction 

Package was at 82.50/82.56, corresponding with 80/80 criteria. Analysis of pre-test and 

post-test scores found that the effectiveness after the process (Epost) was at 82.56, it 

was higher than before the process (Epre) which was at 14.62. Therefore the Computer 

Instruction Package on Program Design and Development could increase the students 

learning effectiveness up to 67.94, corresponding with 60 criteria. Mean of satisfaction 

of the sampling groups was rather at a high level (4.28). It could be concluded that the 

Computer Assisted Instruction Package with tutorial through e-Iearning on computer 

technology curriculum had the efficiency that could used for self study. 

Keywords Computer Instruction Package with tutorial I e-Iearning I Efficiency I 

Learning Effectiveness I Satisfaction 
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Lfl tJ11J 111 LL~11 \l,~1.l LL 1J 1J ~ \l, 'J ~\I ~L1tJ\l,ffl1Jl1rJ 'Yl1J 'Yl1\l,1J'YlL1 tJ\l,hi~ ~ tl ~ L1 ~1 ffl1J 1 ~rJ 
~ ~ 

1~~ tl1Jn1J~fff:mL~"lJUl.:::~ L~El1J ~tln1J1:::1J1J~,r~ L~1tJ 1JLi Lvi tl"lh tJ~ El n Jlfl111J L"lilh~rJn~El\l 
cu ~ 
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• 

LLiil::I;i3JU1m~;tu ~"ff13J11t1L,ri" LU'IKEl "L1rJULLiil::UEln'IKEl" L1rJU 
'II 

':iIln i"Vt3J~~ n iill13J1 'tilL'IKeriirJ diYlLLUl"113J~~~':iI::1;i11"~Elm1L1t1Unljl;iaU 
'II 

~l rJfI El3Jvh L~ Elf L~ rJeri,)'tI L~ Eln~':iI::a'11"U'YI L1t1U"El uvh L~ Elf1..h:: LfI'YIm1I;iElULLU'U t;iElU
'II 

LI;i13JUU1::um"1a'1il rJaUL'YIElfLii~ ~13JVtKna'~11;i1"1ni"ll'IL 'YI"LULiil~f1 El3J~lL~ Elf 1"ll'11::UU 
'II 

i~ nlH1U"llEl 3J iil LUVt'U 1 tI ci El tI L~ El..1 nl1rhUElfiJiilL iil L-n"lTu Lvi El ~1 iil a" f11 Vl LL iil:: 1;ii'1..1 
... 'II 

I;it11Um1mqjl" ') ~ Ln~;juLUU'YIL1rJU ani" iT" LLI;i~"f11 VlL" ~ all,LVtl l.h::nau L~tI" 1J1"Hn tI 

Vl1a3Jil acil" LLiil::LLuu'tJni~ LI;i13Jfl113J L"llIL':iI rilL'IK~L1t1ULLqjiil ::"uii LLU1~~ LLiil::"ll 11 1,']1h 
'II 

LUL~a" nlnh1'IKa rJlU1U LLUUU11't1~'ilIU Vl1auafiJiilLiil L-nill,~ t1 mia" dJULul 'U, 'fil ~ Ifn" 
'II 'II'" 'II 

L~ tllnU elU':iI::"li'J til'lKnl1L1rJum1a'auiiu1::~'YIn-f11Vlnl1L1t1Um1I;iauD,,;ju 

QJ ... I If Q,QJ

1.2 1G1nu"j::iil\lfl1.l£l\lfl1"j1~U• 
.d .... oCI fit AA

1.2.1 LVl an l11;i11""ll'~ U 'YIL 1 tI U" a3J Vll L~ a1nl1l;ia U LLUU l;ia UL 1;i13J U 1,1, j:;U U• 
L,,"1a'1il tlaUL'YI afLii~ ~13JVlKnl;i~1I;il"1ni"ll'l L'YIf1LULiil~" a3J~lL~ af mu.::i'Y1 tll~1 ~131fLLiil:: 

'II 

1.2.2 Lyj El VtlU1:: ~'Y1 n-f11Vl"lJ a "U 'YI L1t1UfI El 3J ~ 1 L~ afnl1l;iaULLuu l;ia UL 1;i13JUU 

1::um,,"1El'1il rJaUL'YIElfLu.~ ~13JVlKn 1;i~1a'1"lJli"ll'IL 'YIf1LULiil~" a3JW1L~af 
'II 

1.2.3 Lyj a VllU1::~'YIn-e.J ~ nl1 L1 tI U 1"11 a" ~L1 tI U ':ill n nl1 L1rJ U~l tI U 'Y! 1.1 [J U 
'II 'II 

Af) 1J~1 L~ afn11 ~tl ULLlJtJ~ElUL~~:lJ1JU1~1J1J Lfl1tl,]1 rJ~UL Yl ElfL ii'l "1:IJ~ ~n ~<il1~1an--)1151 
'II 

L'Y!"LULiil~" a3J~l L~ af 

1.2.4 Lyj a~n'Ml"113J-W..1VlEl 1':i1"lJa..1~L1t1U ~iiqjau'YIL1rJll,f1a3JW1L~afm1I;iaULLU1J 
'II 

I;iElUL~3JUU1::U1JL,,"1a'1ilrJauL'YIafLu.~ ~13JVlKnl;iml;il"lJli"ll'l L'YI"LULiil~"a3J'Wl L~ af 
'II 

1.3 1.I£ltJ L1.IGl1.I£I\l fl1"j1,)U 

1.3.1 U1::"ll'ln1 Aa Un~n'Ml~L1rJUi"ll'11:;uui~nl1'illU"lla3Jiil 1::iuU1rurul~1 
.u 1.1 ffUQ/ 

.ffll,iJ~ 2 I;il"lJli"ll'l L'YI"Lll,Liil~" a3J~l L~ af mu.::i'Y1 rJ1 ~1 a'~fLLiil:: L'YI"LULiil fl 3J VIii 'YI m KtI 

L'YI"LULiil fl11"ll'3J" "iilVl1::Uf!1 

1.3.2 n~3Jilacil" Aa Un~n'Ml1::i1Jmrunn~1 .ffuiJ~ 2 I;il"lJli"ll'lL'YI"LULiilfl. ~ ~ 

"a3J'W1L~ af mu.::i'Y1 tII~ll;i~fLLiil::L 'YI"LULiil fl 3JVlli'Y1 rJ1KtIL'YI"LULiil fl11"ll'3J" " iilVl1::ll,"1 ~" 

uu"niil3Jilacil"LUU 2 n~3J AEl 

n) niil3Jil arjl,,~l,nll,nl1'Y1~I;iElUn1::Ulunl1'Y1~1il a" ~1V111J~11':ill;iau• 
"llaUnVl~a..1 LLiil:: aUa'11f1~ al':i1 Ln~;ju 1Um1'Y1~ I;iElUVllU1::~'YIn-f11Vl~1" Aa un ~n'Ml1::iu• 
U1qjqjl ~1 .ffuu ~ 2 I;il,ni"ll'IL 'YI"LUL~ ~"El3JW1L~ af "ru.::i'Y1 til ~11;i~fLL1il::L'YI"LU1iil ~ 

3JVtli'YIm~tIL 'YI"t Utiil ~11"ll'3J""~Vl1::ll,"1 ~Elci1:;VI')I"nTH1mj,i"lrl 1::]J]Ji~m1;)TWlimJ~ 
'II ... 'II 
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LLiiI::~hu.mjL~rJ'U.'VItb rJciEHJ L~a" mj'Yh'U.afiJiilLiilL6Jf-n'U. :JJ1 LL~1 6l1"mjL~ann~:IJ~1 a cil"nli, 
In-mjL~amL1J1JL,;)l::,;)'' (Purposive Sampling) ~1U.1U. 20 fI'U. 

"11) n~,:IJ~1 a cil" ffl'V111J'VI11..h::~'Yln1l1'V'l''lI a"UY1L1rJu. 1.h::~'Yl nt-l iiI'Yll"mj 

L~rJW~ LLiiI::fl11:IJ~"Y.Wh"ll a"~L1rJ'U.~ihia1J'YlL1rJu.fla:IJ~1LlIl afmj~au. ~~~U.l;t'U. 1i'in-mj 
~ ~ 

L~amL1J1J Focus Group ll1lrJmj11J~iJAj,rn~mYl~~'U.hL-n\j1:IJ1Aj"mjl~rJ fla un~mYl 

j::~1Jmrurull1l~ .ff'U.tJ~ 2 ~"1Il1'111L 'YlA1u.lii1~fla:IJ~1 blll af mu.::l'Yl[J1fo'fl~lIlfLLiiI::L'YlA1u.lii1~ 
'" '" 

:IJ'VI11'Ylmim'Ylfl1u.lii1~jl'11:IJ"fliily..jj::u.m ~a cij::'Vdl"nljb~rJ'U. 1'111j::1J1J~~ mj~lWna:IJiiI 
~ ~.. 

LLiiI::~.hu.mjL1rJ'U.'VI\brJciarJ L~a" mj'Yhu.afiJiilLiilL6Jf-n'U. :JJ1LL~1 ~1U.1U. 50 flU. 

1.3.3 "l'U.l~rJ nLU u. nlj~~ U.l1J'YlL~rJU.fI a:IJ ~1 L~ afnlj~a U.LL1J 1J ~a 'U.L ~'1:IJ1J u. 

j::1J1JLfI'1mh rJB'U.L 'Yl afdt~ m :IJ'VIin~~j~1"l111'111 L'Ylfl1'U.h ~fI a:IJ~1b~ af 1"l11j::1J1J~~mj 
~ 

..~lwna:IJiill'U.'VI'U1rJciarJ~a" mjrh'U.afiJiilLiilL6Jf-n'U. 
~ 

g.., ~ "" Aoet...

1.4 1.IiJ(;I na\l L1J iJ \I (;I 'I"') £]\1 n1'iT;) U 

1.4.1 n ~:IJ ~1 a cil" ~1"l11u.nl j'Yl ~ iii a" L~ a 'VIl1h:: ~'Yl n 1l1'V-l"1l a" 1J 'YlL~ rJ 'U. LL iii::, 
l..h::~'Ylnt-l iiI'Yll"mjL~rJu.1"l1a,,~L1rJu.,;)lnmjti1J'YlL~rJWlJ a"nljl~rJAf"ii' fl a ~~ a ci j::'VI11" 

~ ~ ~ ~ 

mjL~rJ'U. 1"l11j::1J1J~~mj~lWna:IJiiI i'ia11LU'U.~:JJ1.:nn 1'U.n~:IJ~1 a cil,,~ii~u.~1'U.fl11:IJ1 j::1J1J
.u 'U .. 4.' 1J 

~~mj~l'U.,ja:IJiiI i,3.iLL~mh"n'U... ~ 

1.4.2 nlj'VI11..h::~'Yln1l1y..j"ll a"1J'YlL1rJ'U. LLiiI ::1..h::~'Yl nt-liil'Yll"mjL1rJ'U.1"l1 a" ~L1rJU. 
~ ~ 

,;)ln1J'YlL1rJ'U.A a:IJ~1L~ afmj~au. m~rJL~nl'V1'U.~ln-mj~lL it'U.mjLi~"ii' 
~ 

n) mj'Yl~~a1JTia'U.L1rJu.(Pre-Test) "lIa"~L1rJ'U. L~alith::na1Jl'U.mj'VIl 
~ 

l..h::~'Ylnt-liil'Yll" mjL1rJu.1"l1 a" ~L~rJu.l~rJtiLL1J1J'Yl~ ~a1J1~ t-liil i:IJ tl'Ylifri a'U.L~ rJ 'U. ~ a anLL1J1Ji,i 
'lJ ~ 

1J'U.j::1J1J~~nljfl11:IJ1"l1a":IJ'VI11'Yl mim 'Ylfl1'U.lii1fljl"l1:IJ"fliily..jj::'U.flj (Learning Management 
~ 

System RMUTP) 

"lI) ml:IJ ~1 a cil" ~li1 'U. mj'Yl ~ iii a" L~ a 'VIl1..h::~'Yln1l1 y..j"ll a" 1J 'Yl L~rJ'U.LLiiI::, 
l.h::~'Ylnt-l iiI'Yll"nljL1rJ'U.1"l1a" ~L~rJ'U.,;)ln1J'Yl L1rJU.A a:IJ~1 L~ afmj~a'U. ,;)::b~ an L'i1y..jl::~ L1rJu.~ 

~ ~ ~. . ... 
-=I , ~ <=lid 0 I d t.... .... ..... 
:IJt-liilmj'Yl~ ~a1Jna'U.LjrJu. (Pre-Test) 'Yl:IJfI:;Lm'U.~1n11'V1jm'Ylln1J 30% "lI a,,"lI a ~a1J'Yl"'VI:IJ~ 

Ly..jjl::i'i ail ~~ ii t-l iii mj'Yl~ ~a1J ~." nil 30% ,rU.L U'U.~~ ii fl11 :IJ1:JJ1ri a'U.LL~1 ~"al,;)'Yh 1~ 
~ ~ ~ ~ 

t-liilmjl~rJii fl11:IJ Lfl rJ"L1J'U.'lu';)ln A11:IJ LUU.';)'1" 

fI) m j'Yl ~ ~ a1J 't'i1 rJ 1J 'YlL~rJ U. LL ~ iii:: 'VI ti,1 rJ ';) ::~1 Lit'U. m j 1 ~ rJ 1i ~L~rJ wyh 
~ 

LL1J1J'Yllll~a1Jl u.1J'Yl L~rJ'U.A a:IJ~1 LlIl afmj~au. ~~~U.l;t'U. Lvi a fl11:IJ~::~1n tu.mjL1rJ'U.1"l1 eJ" 
" ...

'lJ 

t-lbjrJ'U. 
~ 

,,) LL1J1J'Yl~ ~a1J'VI i" L1rJU. (Post-Test) "lI a" ~L~rJU. L~ aliU1::n a1J1'U.mj'V\1 
~ 

l.h::~'YlTIt-liil'Yll"nljL1rJwf"ll a"~L1rJlt t~ [Ji iLL1J1Ji1~~EJui~ ~GH~iJni1~'VI &1"L~m..1, ~ El ElnUllllL1'~ ~ ., 
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U'U1::UU-;)~nT'jfl113J1'''lJ Eh'l3JV\1i'Yl rn~rJL'YlA1'Uh V11"11'3J"I fl flyn::'Um (Learning Management 
'II 

System RMUTP) 

1.4.3 m1L~ Elnn ~ ,3J~1El ~1"11'Um1i-;)t1flf..'I'dhlrrnl1L~ElnLLUULLUU Focus 

Group t~ t1~hit"ln"lfl113Jff::~1n1'Um1~lL U'Um1'Yl~ fl El"l LU'U'VI~n 

1.4.4 m1i-;)t1Af"ldi.3J~lit"ln"lfl113JLL~n~1"11::'VIil"1Uflflfl liil'UL~~ 1£.1 ~'U~1'U, ... 
~ A'" It "'~ 

'Yll"1m'UL~1'IY~n';) ~"Ifl3J LL~:: El113J ru."lJEl"l~L 1t1'U 
... 'II 

1.4.5 1::t1::L1fll~1,n 'Um1L1t1wi'''lJ El"lerL'1t1'U~LL~n~1"1n'U,;)lnU't1L1t1'UflEl3J~1L~Elf 
'II 'II 

m1 ~El'ULLUU ~El'UL ~13JU'U 1::UU Lfl1El"lil rJa'UL'Yl ElfLit~ L3Jij ~ fl ~ El1h:: ~'YlTI-t-llil'Yll"1m1L1rJ'Ul' 
'II 

.d A ft d.., ~ 
';)1 n U'Yl L1t1'Ufl El3J~1L~.EJ"jm1ffEl'U'Yl~~'U1"lJ'U 

..,' .. 

1.4.6 fl113Jffl3J11{l LLlil::ml3J"l51'UlnJ1'Um11"15Lfl~El"lfl El3J~1 L~ Elf~ LL~n~l..'1n'U"lJ El"l 
'" 

erL1 t1'Uhiilt-l fl ~ El1h::;'YlTI-t-l fl 'Yll"1 m1L1rJ'U1"lJEl"l HL1 rJ'U 
'11'11'11 

1.4.7 fl113J L11"lJ El"l Lfl~El..'lflEl3J~1L~ Elf~l"11'1 'Unl1'Yl~ fl El..'lr1 LL~n ~l"1n'U L3Jij t-lfl~El 

lh::~"YlTI-c.llil"Yll"1m1L1rJ 'U1';)1nU'YlL1t1'Ufl El3J~1 L~ Elfm1ffEl'U~~~'U1;]'U
'II 

1.5 l.h::tU1l'"ri~1~-j1":;;1~~lHJ1nn1"i~"U 

1.5.1 L~m.h::f%'YlTI-ll1~m1L1t1'Um1ffEl'U i"1l'11::uu-;)~m1~1'U,rEl3Jlil 1'U'VIlb tI~El tI 
... 'II 

L~El"l n11'ti1'UElfiTflLlil L"11"15'U ~13J'VI~n~~1ffl"lJli"1l'lL 'Ylfl1'U1flVfl El3J~1 L~ Elf li1'V11U 
'II 

3J'VI1i"Yl rn~rJL 'Ylfl1'U1fl V11"11'3J..'Ifllil~1::'Um 

1.5.2 "li1 tI LLniJ nJ'VI1 i 1'Ufl113J LL~ n ~1"11::'VI11"1Uflfl ~ L~ L~11:: ~L1 tI'ULLlii fl::fl'U 
'" , 'II 

~13Jl1{l L1t1Wr1.lii~13Jfl113J{l,r~ fl113Jff'U1';) LLfl::1iL1 fll~ L'VI3J1::ff3JnU~'ULEl"lL~ 
'II 

1.5.3 LU'UEl"l ~fl113Jrl 'Um1~~'U1U"YlL1 tI'Ufl El3J~1 L~ Elf~l'U~El a L~n'Yl1ElUn £f 
'II 

U'ULfl1El"lil tla'UL~ElfLit~1'U11 tli"1l'l ~'U~Elltl 

1.5.4 Lt-lrJLL~iEl"l~ fl113Jit'U111~11i"1l'lm1LLlil::i-;) tI 3J"Yl1. ~1::'Ufl1 
'II 

1.5.5 ff"lL~13J1~erL1t1'ULn~m1L1t1'U1'lii1t1~'ULEl"l 
'II 'II 

... OJ tt
1.6 ,"U13J9fW't1Lil.W1:: 

1.6.1 Web-based Instruction (WBI) 'VI3Jl £.I n"l m1L1t1'Um1ffEl'Uc.l1'ULiuLu'Um1 

-;)~ fflll'Vm11L'itl'Um1ffEl'U~L~1Um1ElElmLUUEl ~1"1ij1::UU 1~ rJ El1i£.I fl,ru.ff3J1r~LLlil::'Yl1~tI1n1 

"lJ El"lL1lil~11~L iu 3J1 LU'U~Eln fll"11'Um1t11t1'Yl El~ L~ El ff"l Lff13J ~,ru~'U,'Unl1L1t1'Um1~El'U 1~ij 

lh::~'YlTI-1l1~ 1~ £.I Ell,;)-;)~ Lu'Unl1L1t1'Um1~El'U rY"In1::u1'Um1'V11mt13J11iLU'UL~ t1"1ff1'U'VIrt..'l 

"lJ El"l n 1::U1'Um1rY"I'VI3J ~ LL fl ::"li1 t1"lJ-;)~i1 nJ'Vl1 Elt! ff11fl"lJ El"lm1L1t1'Um1~El 'U "Yll"1liil'U~t11'U ~ '" , 
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1.6.2 U'YI L1 tI ULLUU LH1U'li El1.lLff1:IJ'VI1 El 'YIU'YI1U LiJUU'YI L1 tI UL Yi tl 'YlU'Yl1UnTH1 tI U 

'I1n~El" L1t1U 'VI1mnn~ ffElUt~tl1TI1~ 'J ,nn'YI'h'lLmlVl1fl'YI1\11n ~n~111 n11"L1t1u3Tn'l::L~1-Jt 
'II 

Yl1111rt'VI3.i 'VI1nLL~'l:: dJUfl11:IJi'~L~LA tli'u1I1LL~11 U1"t1LLuu5u 'J LL~11i1J'YIL1t1u'liEl :lJLff1:IJ 
'11'11'11 

LYiEl ~ElnJ1A111.1L"li11'l~rm~El\l LL~::ffllU1"nr~;1U G{1:1J11"tllilf\llU~El"L1t1ULL~::Ufln~fl\lL1t1U 
'II 'II 

1.6.3 1.11":: ~'YI TI 111'V'l~ El\lU'Y1L1t1U (E1/E2) 'VI:IJ1t1ii" t11"::~'YITI 111'V'l1Un11"L1t1ui'~1 ~ 
'II 

L~'l1nn1"::U1Un11"L1t1U~1tlU'YIL1t1UA El:IJ~1 L~ El1n11"ffElU ~1:IJLn rn'l'1~ n1'V1 U~i,1 f1fl 80/80 

80 ~1LL1"n (E1) 'VI:IJ1t1t1" t11"::~'YITIm'V'llun1"::u1Un11" 'VI1i,~'l1nYl::LLUU 

LU~ t1~,rn~mfTth LLUU'YI~ffElU Lrim1t1u'lulULL~~::'VI\bUn11"L1t1U (Modules) i,~f)1LU~t1i,3.i 
, 
~hnl1i'Eltl~:: 80 

80 ~1'V1~\I (E2) 'VI:IJ1t1~\I t11"::~'YITI111'V'l~~\lm::U1Un11" 'VI1i,~'l1nA::LLUU~ 

,rn~mf1Yi1LLlJU'YI~ ffElU'VI ~\lL1t1U'lU~n'VI\b tln11"L1t1ULL~1 (P~st-Test) i,~f)1LtlufE)[J~::i,3.i ~1 

n1180 

1.6.4 1.11:: ~'YI TIml'YI1.:J n11"L1 tI U 'VI 111 tI t1\1 j:.J ~ ~1 \I"lJ El \I 1.11":: ~'YI TI 111'V'l~i,~'l1 n n11" 

'YIlit fftlU 'VI;" L1tlULLfl::t11::: ~'YITI111'V'l~i,~,nnn11"'YI~ ffElUnflUL1t1U (Epost .- E pre) ~f)1 L'Yh nu 60 
A • 

'VI1El :IJ1nn'"J1 

Epost 'VI:IJ1 EJ~.:J 1J1"::~'YI TI111'V'l'YI1 \I n11"L1EJU"lJ El"~L1 tlU'VI ~.:Jn11"L1t1UYl1U'YIn 
,'II 

'VI U.'"J tlfl~'l1n1El EJ ~::"lJ El \I Yl::LLUULU~ [J~L~'l1 n n11"lhLLlJU'Yllit ffflU'VI;" L1EJU 

.dI .1 ell A 4l=t t.lll=C' <lClI..¥
Epre 'VI:IJ1 tI t1\1 u1":: ff'Yl1l1l1 'V'l'Yl1" n11"L1"EJWlJ El" ~ L1"EJ un tlUn11"L1"EJULU El'VI1 

f1~'l1n1ElEJ~::"lJEl"A:::LL UULU~ tI~L~'l1nn11"Yi1 LLUU'YI~ffEllJnElUL1EJU 

1.6.5 Yl11:IJ ~ \I'V'l El h 'VI 111 tI ii" 1":: ~U Yl11 :IJ~\I'V'l Elh"lJ El" ~L1t1U ~ii ~ flU 'YlL1 tI U 
'II 

A fj' A 4 I A 6'~ A ..... '" 

Yl Elll'V'l'"J L~ El1"n11"ffElULLU U ffElULff1":lJUU1"::UULYl1"El"lJ1 tI ElUL'YIEl1"LUlit '"J'n11"::UU'l~n11"\i1U"lJEl:IJ ~ 
.. 'II 

~~~U1;1U ~"'l::Yi1n11"llit1"::~UA11:IJ~"'V'lEll'l t~ tIliLLUUffElUfl1 :lJYl'"J1:IJ~\I'V'lElh~~1,jEJL~ 
'II 

ffi'1,,;1uLtJuLA~El\lliEllun11"1~1"::~uA11:IJ~\I'V'lElh"lJEl\l ~L1t1U fili ~ ElU'YIL1t1UAElll~'"JLlitElfn11" 
'II 
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l'UnT~~hLi1.'UmI1,rtlliu'f'Hl'r~mh::~'!~lf'U m,rmhLiJ'U~tl'!'Yi1nT~~nM1Ltln~11 
q. qJ 

LL~::'!1'U1,rtlf1 Lrl tl1-lltl'!1'U nT'n·~'~'U 1U'Yl L1 tI 'U~ tlll vb L~ tl1n11~tl 'ULLUU ~tl'UL ~111U 'UI::UU
 

L~1tl"1htI~'UL'Y1tl1Lii~ ~13J'VI~n~~1~1"ll11"151L'Yl~1'U1~ £j~ tlll'W1 L~tl1 mu.::1'Yltl1~1~~1U~::
 
qJ 

L'Yl~1'Ul~fl ~1I11{)utlnmh1LiJ'Uvh-lltli.~~'!ii 

2.1 1::UUnT'H1t1'U~.h'UmJmur~L~n'Yl1tli1.mf• 
~ 

2.2 m1~tl'Uu'Unu 

2.3 'YlfJ M~U't1L1t1'U~1L 1";)11JLy:j tln11L1t1Wr~1 tI~'UL tl'! 
~ qJ qJ 

2.4 U'YlL1t1'U~tl3J'W1L~tl1"If1t1~tl'U(Computer Assisted Instruction) 
Q..o Q...<I a A tf' 

2.5 'VI~nmWj~'U1U'YlL1t1'U~tlll'V'l1L~mm1~tl'U(ComputerInstruction Package) 

2.6 'VI ~n m1'V11~ u/'1l1'V'l LL~ ::lh::~'YlTI1l1'V'l1.i't1L1t1'U~tlll'W1L~ tl1• 

.et • ....1 tfA t:: A If
2.1 ,)~1J1Jn1,)L'HJ"U11\t)lJn')mman'YI'Hl1UH'f. . , , . 

A .., I A A ~ A If' A I 4 A At!' A . 

m1L1t1'U1~1'U~tlm~n'Yl1tl'Un~ (tI'U 1l~111u/', 2543) 'VIltl m~1'U'U'! (e-Learning)
qJ qJ • • 

d ..... 1 1 A d AA . a ..,
'VI1I1t1{)'! m1L1t1'U1U'U;)1'U.L't1~ 'U ~ tI (Technology-based Learning) '1l'!~1tlU~~3J11im1L1t1'U1 

~ ~ ~, 
'VI~1n'VI~1mUU1JU tl1-t1 m1L1t1'Ufu'U~tlll'W1L~tl1 (Oomputer-Based Learning) m1L1t1'Ufu'U 

qJ qJ qJ 

~ .., 1=1 A &:It. , .::!II AA CI..<' 

L1U (Web-Based Learning) 'VItl'!L1t1'UL~lI€l'U";)1'! (Virtual Classrooms) LL~::~1111111111tl~";)'Yl~ 

(Digital Collaboration) LiJ'U~'U ~L1t1'U~11111m1t1'U f~1'U.~tl ~ L~ n'Yl1tli1.mf'YlnU1::LIl'Yl L"If'U 
qJ qJ • 

A tf'r:: A ~ r:: f( r:: I I 

tl 'U L'Yl tl 1 L'U ~ (Internet) tl 'U 'Yl 11L'U ~ (Intraner) Ltl n '1l'Yl 11 L'U ~ (Extranet) n11b11 tI 'Yl tl ~ ~1 'U 

m1L-ntl3J (Satellite Broadcast) LLbl1JUWnm~'tI'!LL~::1~h1~,r (AudioNideo Tape) 1'Yl1..r~,r~ 

~1I11mJ::i.~~tl1Jfl'Ui.~ (Interactive TV) LL~:: ;n~ltl3J (CD-ROM) 

n11L1t1'Uf~1'U~tl ~L~n'Yl1tli1.mf 'VI1tl ~ L~1Wti'! (e-Learning) L1J'U1TIm1L1t1'Uf~ii 
qJ qJ 

~113J ~1~nnnnit'ULiJ'U~1~U 1'U,UI:: L'Yl~~~~'U1LL~1m1L1 tI'Uf~1'U~tl ~ L~ n'Yl1tli1.n Lf i.~LL vd 
U qJ 

"lltl1m-ll1i.un'! n11~m~n1'U1::UU m1W~'U1U~~1n11'Utl'!~nl1i1n";) 1111n'!m1L1t1'Ufi:1'1'U 
• • qJ 

m1L1t1'Uf~1'U,~tl~L~n'Yl1tli1.mf 'Yi11i~L1t1'U,ii L~1Il1'V'l1 'Um1L~ tlmiitl 'VI1 ~11::"ll tl'! 
qJ qJ 

m1L1t1'Uf 1~ tli.llt1mhn~tl rJ1l1t11~n1tlu"ll tl'!'VI ~n~~1 ~L1t1'U~13J11m11'V1'U~1 LLl'U'Yl1'!m1 
qJ qJ qJ qJ qJ 

L1tl'Uf"lltl'!~'U,Ltl'!i.~(Self-Pace learning) ~111~11:tm'Ul";) LL~::~1111mr~"lltl'!~L1t1'U m1L1t1'U.'~' 
~ qJ qJ 
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Lll~l LU'U~fl\l L1EJ'U~111~1~U~1flLU'UhJ1LLndll LLUU L~'U~1\1 LL~~L1EJ'ULf11111f1,j111,f'U~fl'U~,. 
Yl'UL fl\l~~ 'hLll~l LU'U ~1m1EJ\I ~1 ~Un11L1EJW~'''1I fl\l~'UL fl\lL~Yl111hlh11f1'U1 ~L1EJ'Uii1~n11,. ,. 
L1EJ'U11~L ~ fl n~ en EJfl ci1\1 Lf11111f1 L~ fln~fln11L1EJ'Un11Lffl'U L~Yl111A1111 mr~ LL i.'l::fl1111 Lf'U111,. 
J\l1'U11.1,. LLU U"1I fl\l ~1 an1Yd 11.1,. n1Vl n1r'l Lf11\1Lf11Y)~1i.'l fl\l (Animations) Lffl1'Un11Uhi1i.'l fl\l 

'" ..l \1(Simulations) LLfEJ\lLLi.'l::n1r'lbfli.'lfl'U L~1 (Audio and Video Sequences) (Peer and Expert Discussion 

Groups) LLi.'l::n11mn1Y1flflULi.'lU (Online Mentoring) 

crL1 EJ'U1'U1::UUn11L1EJ'U1~1'U~flaL~mnflii.n ff ~1fl EiLiH'Uit\l (e-Learning) lI::LU'U ,. ,. 
fl'U~iifl1111 Lf11111f1 LLLf1\1~lA1111ii.~ ~1 EJ~'ULfl\lL i'tfl\l1l1nn11L'iEJ'U1~1'U~fla L~m11flii.n ff Lll,. ,. 
ii~Lffl'U~fl fl EJiJfl'Ufl11~i'l~L ~ii fl'U nUn11~m~n1'U~fl\lL1EJ'U ~\lt!'U~L1EJ'U~\lL~1Un111Jm.J'U,.,. ,. 
l1n'lY::1'Un11~'U~1 "llm.Ji.'ln11L1EJ'Un~n11L,j1£1\I LL ~~\lfl11111 n11L~fln1ITn11L1EJ'U1 LLi.'l::,.,. ,. ,. 
1ITn111.11::1I1i.'l fl11111~1 EJ ~'UL fl\l til1~crL1EJ'ULf11111f1~~'U1 'Yl1\1fl1111~ ~111 nn11 n11Vl\ln11,. . ,. 
unEJ1 EJ1 'U ~fl \I L1 EJ'U Li't tI \1111 nLU 'Un11 ~fl Lf11LLU U Lf tI \I 'Yl1 \I LL i.'l ::ii11.1 LLU U'li tI \I n11 L'iEJ'U1~,. ,. 
~ i.'lln~ en EJ n11L1EJ'U1~1'U~fl a L~n'Yl1t1ii.nff rill~di~-nll-n'ULL'Vi\ln11L1EJ'U1 crL1EJ'U1I::iin11 ,. ,,.,. 
1.1 nill~'U1fnu,j fllli.'lLLi.'l::fl11111~1'U 1'U1I1n ~\leJ11111::ril1~L n~n11~ fl EJ fl~fl11111~1flri11 ~bn~:oJ ,. ,. ,. 

A1111~~1~1l 'J LLi.'l::n11ri1\1'Ui'~n1111a'Ubu'Ui'11l,r£.ll'Un11LL"ll\l,y'U ~~lTlqj1l1n~~~ 

A ~Atf ~ 
2.1.1 lUJ13JUatA'113J'Vl3J1U'lIihlma'i'U'U" 

1'U 111111 u'U~ fl 'U"ll1\1 LL ~ n ~1\1 n'Ufl flnL1.I ~111 LL ~ ~ \I~ 111 LLi.'l ::n11'ibLu1i LL~n ~11, . 

1~ EJr1'1 L1.I LL~1 e-Iearning ~ 111 EJ £1\1 11.1LLUUn11L1 EJ'U n11LfmULU~ 1~1l ~ ii n111.11::£.In~1i,. , 
L'YlflT 'UTi.'l tj ~t1 a L~n'Yl1t1,"n ffLfiJEJ1~ 11 iii'~t11.11::Lf\ly)~b~tI ~1'U 1 EJ1~~L1EJ'ULf11111f1 L1£.1'U1fl\lY), ,. ,. 
fl11111 (Knowledge) L~1~EJLll,hn~L1i.'llLLi.'l::Lfm'U~ (Anywhere-Anytime Learning) Lvifl1~1::uU,. 
n11L1 EJ 'U n11 Lf tI 'U LU 'UL 1.IL~ tI ci1 \I ii 1.11:: ~'Yl Rn1 Vl1l1 n.:fl'U LL i.'l:: Lvi fl1 ~~L1 EJ 'U Lf11111f1U11i.'l,. , 
1~~1.I1::Lf\ly)'lI fl\ln1::U1'U1-n1~ b1mtt!'U ') 

tI ci1\1hn~111 11.1 LLUUn11L1EJWn'U~n'lYrndh~f'U it\I (e-Learning) ~i.'l1 EJfl'U£J\lL"lllh,. ,. 
~~ ~ ~ 11LU 'U L~ tI\I n1::U1 'Un11 L1.1 ~ EJ 'ULL1.1 i.'l\l~mLi.'l:: LtI n Lf111h::n flU n11Lffl 'UL ~ 11 ~ tI ci1U11.1,. ,. 
n1::Yl11Y (Paper based) LL~'U1 Lf~1 t1~U\lfftl LL1.I i.'l\ll~tI ci1 'U 11.1~t1 a L~n'Yl1t1 '"n ff (Electronic,. ,. 
Format) L"15'U Lb ~ 1I"llflll,. i.'l-n,"~ Microsoft Word ~1t1 Microsoft PowerPoint ~1mL1.Ii.'l\l Lihu1ULr'l1l 

Luht.t1LLf'UtI~1'U 'Yl1\1a'UL 'Ylflfdt~~1mnUL 1l'U~t1 CD-ROM 1I1nt!'U l~~L'iEJ'U L1.I L1t1'U1LtI\I LtI'U,. ,. 
a'ULLf111 i'Un1::U1'Un11Lftl'ULLUU e-Iearning ~\lLL'U1fl1111~~ii£J\lL U'Ufl1111 L"ll1111 ~~ fl ci1\1fl"n11 

U11::UU e-Iearning 1I11,n~L n ~1.I1:: ~'YlRn1r'l1'Un1::U1'Un11Lffl'ULf\l Lf~ tf'U ~Lfa-;'i1 LU'Ufl ci1\1fl\l ,., ,. 
11 11.1 LLUUn11L1EJ'Un11Lffl'ULLUU e-Iearning LL~n ~l\1111nn 1::U1Un11L1EJ'Un11Lffl'U1'U11.1LLUU,. ,. 
1.In~~L1EJnn'U11 face-ta-face ~1fl traditional classroom learning aci1\1h LLi.'l::-;'i1LU'U~~a\liin11 

~~'U,1e:lcl1-3~ ellrte:l-3 l~11';)~LiJu~1um11J11J1h-3 L~£l-3 Lil'm~1 L'Y1A tUt~fl L'Y1Au,Am1ltlL~lHI 
q 
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LL"1::n1")"1,)m~tl~~U1Tl,f.1.\,JllYl nT')"Uld"::UU e-Iearning L"JJ11111i LL"1::~tl'ld"::~ni.1tl ~LLUJ tli1 
~ 

mu.1l1V'lmd"L1t1Wr"lJtl'ld"::UU e-Iearning ~tl'l i.3,j~tl tli.unl1"mll1V'lmd"L1t1UnUd"U LLUUUn~, ,~ ~ ~ 

~ R.Q,~'::::

2.1.2 il,,~t.I"i:::mnJ1Jil"ilLa"i'W"" 

md"1~u1md"md"L1t1ULLUUtltlui.mr 'V11tl e-Iearning iitl'l~Ud"::ntlU~Lf1iqj 4 

~1U l~ tI LL~"1::Lt1W;)::~ tl'li.~fUmd"tltlmLUU1I1LUUtl~1'1~ LV'ld"l::Lri tlUl 111 ud"::n tlU L"JJl~1 tI rlU 

LL~1d"::UUJ'I'VI1.I~'J::~tl'l'Yh \llUUd":: LnUrlUi.~tl ~1'1 "1'1 ~1 
..r ... 

n) LUtl'VI1"lJtl'lU'YlLd"tlU 

Lfl'V1funT'H1t1Umd"~m~1 LL~1 i.3,ji1 'J::L1 tlUtl ~1\li.d"n~11.1LUtl'VI1ii tll1 LUll. 

~'I~ Lf1~nJ~ Li~ e-Iearning Th-rlunu i.~i"111.1 Lf1 iru1U"lltldLUUtl ~l'1ri'l tl ~1'1hn~11.1 
~ ~, 

L~tl'l'Jln e-Iearning '!uii tli1 LUUmd"L1t1ufLLUU1'VI3,jLf1'V1fu1'1md"nld"~nMl1UUd"::L 'YI~i. 'Yl tI . ~ 

~'I'!UL Utl'VI1~ tl'lmd"L1t1UbLUUd~~~U1LLi1'JL1t1Uftl tI LL~1 ~'Iiitl~Utl tl1.Ilmh1'VI13,j LWtl'lV'l tl 
~ 

nUTl111.1~tl'lmd"1Unld"1Jn tlUd"1.I L~1.IV'lU"111.1f~~ul«n tl1l1V'llf'l"lJ tl'lUTl ""1l~ tI~1U~1LL"1:: 
~ ~ , 

A ... 

"lJ) d"::UUUd"'VIld"md"Ld"tlU 

L~ tl'l911 n nld" L1t1ULLUU tl tl Ui."1 U'VI1 tl e-Iearning ,!U LU Un1d"L1t1U ~ 

Li,xU LiUU1~~L1t1Ui.~~nMl L1t1Un~~1 tI~1Ltl\l d"::UUU1'V11d"md"L1t1U~l'i1'V1 U1~ LUU~U£Jn"1l'1, ~ ~ . ~ 

n1'V1 U~ fi1 ~U"lJtl'l LUtl'VI11uu 'Yl L1 till. U1 ~'IU'Yl L1 tlUt:.J1UL,,1tl"ll1 tI" tl1.l W1 L~ tlflu rJ'I ~L1t1 U . ~ 

Ud"::dju~ "1 "111.1 Lf1L1'J"lJ tl'lU'Yl L1t1U"1U"1.I LLfl::Li,xU~U umd"1~u1md"lf'l'VI1.l~ LLfi ~L1t1U ~'Iii tl 
," ., ~ 

11 LU U tl'l ~ud"::n tlU"lJ tl'l e-Iearning ti Lf1iqj1.l1n Ld"1 L1t1nd"::1JUUl1d"::UuU1'V11d"md"L1t1 U 

(LMS: e-Iearning Management System) 51'J::mh1l~tId11.1 LMS 'J::l'i1'V1Ul~~'ILL~~L1t1UL~1.IL"ll1 
~ 

1.11 L1t1U l~ tI,)~L~1t11.1'V1 ~n Li~d"U'Yl L1t1ulf'l'VI1.l~ Ltlli.1V'lftl1.l~'J::1~~L1t1Ui.~L "111111 L1t1U Lri tl 
~ ~ 

~L1t1 Ui.~L~1.I~UUrl L1t1 U LL~1d"::UU,;)::L~1.Il'i1'11U1~ tI ~'IU'YI L1t1U~11.1fil"lJ tl"lJ tl'l ~L1t1U~lU 
~ ~ 

L,,1tl"ll1t1"tl1.lW1L~tlf(auL'Ylf)fLii~. aU'YId"lLii~ 'VI1tlLTl1f)"ll1t1"tl1.lW1L~f)f~u')) i.t1LLLi~'I~ 
., ., 

.... -=1 .... t:: A .... d ........ ........
 

Web browser "lJtl'l m d" till. ':illnUUd"::uun';)::~~ ~111.1LL"1::UU 'YIn"111.1 m1'V1U1 d"11.1'Y1'1Lid"1'1 
~ 

d"1 tI'Ilufhnd"d"1.I LLfl::~"1 nld"L1t1U"lJ tl'l ~L1t1U1U'Ylnm-i,1 tlmd"L1t1Utl ~1'1 "1::L atI~ 'Jund"::rt'l'Ju 
~ , 

, 
A , ... 

Tl) n1d"~~~tlLitlLi1d" 

md"L1t1U'Yl1'1i.n"1l~tlrt1i.t1LL~1~n,;)::LuUmd"L1t1U~1 tI~1Ltl'l l~tli.3,j~tl'l 

L"111.ffuL1t1utln~ ~'I ~L1t1U,;)::L1 tlu'J1n~tlmd"L1t1U n1d"LitlUtld":: Lll'Y1 ~'IW 1.1 vf 1'Yl tlnd"::'J1 tIL fftl 'I 
~ , 

1'Yl til, 'Yld"'t1~U LLfl::~tl~U md"L1t1ULLUU e-Iearning nL-rlUrluii tll1 LUUmd"L1t1U'Yll'1i.n"1LLUU'VIrt'l 

LL~~'Ittl~qj~l'i11~ e-Iearning ii"111.1l~~L~ULLiil::LL~n~1'1i.t1'J1nmd"L1t1U'Yll'1i.niilrt1 ') i.t1n~ tl 

m1"'I1l'nJLLU1Jm'i~~~fl~eHn~LL1J1J 2 Yl1" 3J11ilh::n fl1J1Um'iL~tJUL ~ m~ 3Jf1113JffUhf1113J 
~ 
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~ll.~1"11 ~h1 ~L1£Jll.~ ii~ mJ 'Yl L~£Jll.1lX 111n fl..1;1ll. L"lfll.1ll.1::'WJ1..1L1m,tt11 ii f11 m 3J6J1..1 Ltlll.n11'Yl~ ~mJ 
'IJ 

ci fl £J1ll.lJ m~m.tL~ fl f11 r113JU11 n!l;1ll.3J1 ~L~ £J ll.n~:: ~fl..1 L~ El mil ~ fllJ LLG'l:: 1i..1 f11~ EllJ n ~lJ 3Jl if..1 

1::lJlJ1ll.'t1ll.fi L~~nl1ru:~..1n~11~::rh 1~~L~£Jll.1nHl1::~mnl3J ~ll.h 1ll.n11L1mti.~Ltlll. 
, 'IJ 

.r .f.... CO ...... 1 .. , ~ ... 1'"11:: £J::L1G'l13Jln"1lll. ll.fln~lnll.1~r1 u1::~..1~ ~1~ ill fln u1::n11"11 El..1n11~~~ elLLlJlJ 2 'Yll..1n~ fl "15, ~ 

L~~fl..1ii fl~~::"lf1 £J1lX~L~£Jll.'l~~~~ El ~fllJm3JmnHl~l~mLL'l::LLG'l n LU~ £Jll.~113Jfi~ L~ll.1::~11..1 
'IJ 

~1 ~L~£Jll.nlJm el1~11 rJ~ ~flll. LLG'l::1::~11..1 ~L1£Jll.nlJ LYiElll.i13J.ffll.L1£Jll.~ll.~ll. ') 1~ m~~fl..1iifl~ 
'IJ 'IJ 'IJ 'IJ 

hlll.n11~~~fl~El ~11el1~ LLU..1i.~LiJll. 2 U1::Lfl'Yl~..1d 

- U1::Lfl'Yl Real-time i.~LLfi Chat (message, voice), White boardfText 
..l 

slide, Real-time Annotations, Interactive poll, Conferencing LLG'l::Elll. ') 

- U1::Lfl'Yl Non real-time 'l~LLfi Web-board, e-mail 

..1) nl1~fllJt1~(:.JG'ln11L~£Jll. 

1~ £J~1i.u LLtr1n11L~£Jll.i.1il1~::Ltlll.n11L~£Jll.1ll.1::~lJ1~ ~~m1£Jll.1TI1~ n 

ci El3J~ fl..1iin11~EllJ!nl11~ (:.JG'ln11L~£Jll.Ltlll.li1ll.~it..1fl ciL~3J El nl1~fllJt1~ (:.J G'ln11L1£Jll.~..1Ltlll. 
• • 'IJ 

li1ll.U1::n flUa-lf1ill~~::rh1~n11L1£Jll.LLUlJ e-Iearning LtI'\.tn11L~tm ~~3JlJ1ru: n~11~El1ll.lJl..1 
... 'IJ 

1 "151,jl Lt1'\.t~fl..11~1::~lJ ~113Ji'ri Elll.L,]l ~3T~1L,]1 L~£Jll. LYiEl1~~L1£Jll. i.~Lfl fl nL~£J'\.t1ll.U 'Yl L~£Jll. 
'IJ 'IJ 

.......J ...... '.d.dl 01"" ,:I .J. A.J' ~ A.::J#A
 
~ G'l n ~~1'Yl L~ 3Jl::~3J n lJ L"1Il3Jl n'Yl ~~ 'Il..1~:: 'Yll ~ nl1L1£J ll. 'Yl~:: Ln ~"1Ill.L Ull.nl1L1£Jll. 'Yl3J 

'IJ , 

U1::a-'Yl~fll'Vi~..1~~ L~ elL"1Jl lilJ'Yl L~£Jll.1ll.LL~G'l::~ ~n ~~1n~::iin11~fllJ ci fl £1"111 £JlJ'Yl LLG'l::n11~flU 
'IJ , 'IJ. 'IJ 

1~ ill ri flll.~~::~lJ~~n ~~ 1 1::lJlJlJ1~11n11L~tm~:: L~£Jn']El ~ElU~~::1i3Jl~ln1::lJUU1~11~~..1 
... 'IJ 

"1JEl~EllJ (Test Bank System) ~..1LtI'\.tli1ll.rJEl£J~113JElci1ll.1::Uuu1~11nl1L1tm (LMS : e-Iearning 
'IJ 

Management System) fll~mh1~1ui.~11 Ei-L~fll.ii..1 LtI'\.t~ll.'Yll..1~it..1"lJ El..1n11~tlIll.lril~..1~ll., 
~1ll.n11~i'1..1n11L1£Jll.nl1~Elll.LLlJlJ ElElll.i.mr ~L~V'\.t~13J11m~flnL1Vll.El::i.1ni.~ L~£Jll.L1G'l11~n 

'IJ 

i.~~13J~113Jm3J1::~3J ii.a-~l'Irn~m~n ~::'Y-/ElhnlJn11L1£J'\.ti'~ii~113Ja~1::LLG'l::~~El..1~1 
'IJ 

2.1.3 -riHl1h:::£'{\I~'2JtJ"nl'i't.haeJ iiLiH'"ii"3J11i, 
'Y-/fl~1ULLJ3J3J1~r1U1::~..1~"lJEl..1n11lt1~El e-Iearning 1.111,n~Ltlll. 3 1::~lJ~>ld, , , 
'i:::~uri 1 Ltlll.li1ll.L~13J (Supplementary) 1::~lJd "1JEl3JG'l"li11~11fiil>1 ') ~r1n 

'IJ 'IJ 

,"lL~ll.El El El'\.ti.mr~3J11r1r1nf1ll.'Y-/ui.~1ll.1ULLlJlJ~'\.t ') W"l~"1I El>l~>I~l>1 ') ~ arJ El Elll.i.,n! ~ El Ltill. 
'IJ 'IJ 'IJ 

'Yll>1 L~ El n 'Yll..1 nl1~ n Hl LL ri ~L1 £Jll. Ei n 'Yll >I ~ it>l ~~ elL tI '\.t nl1"11 Vl £J 1El nl ~1~~ L1 £J ll.i. ~ii 
'IJ 'IJ 

U1::~lJn11ru:L~3JL~3J (r1ll.El3J~1 (~wvl~tlIu) LG'llWiJ1~LL~..1, 2545) 
4.,,010 d

'i::: ~ U 't1 2 
~ 

Lu'\.t E
t: 

l..1 ~ U1:: n ElU (Complementary) 
a."..J'~ do. d 

1:: ~ lJ '\.tL Ull.nl1L 'Y-/3J ~ El 

eltlU1,n!Lanl1tln1J1TIUl L~'Uel m14 ~ Lil'U 1'U.ff14b1[J14l1n~~El~billllEl Elllll~lt~qj"h billllEl-JtllJ1::ntllJ 
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ttl'U'VIrt'l~~L1tJ'U';)::~a'lL-lllL1.JL1tJ'Ul' 'VI'Ul~"lJa'l~a'tlU~l'd' ~ anT'.i1i1.h::ff11n11rnnTH1tJ'ULLr1 
'II 'II 

~L1tJ'U~'11.h::ffl'1n-111~;r'Umhl111.h::LI11'1"lJa'l~a~li (fl'Ua 2J~1 (~'U~~~U) L~1'V1,;)1GfLLGf'l, 
'II 'II 

2545) 

'l::~lJr: 3 LiI'Unl11'1~LLl'1'Uff2J111rnLL1111 (Comprehensive Replacement)
'II 

1::~11d n11Ul Lff'UElLL1111 a a'ULflU,)W.I1 LiI'U~uLL1111'V1~n"lJa'ln11U1 LGf'Ua 'VI1a~nU 12Jl1ii'l LL~ 

~'U''L1 a 'I n1:: 11 1 'U nl1 L1 tJ U.nl1 ffa 'U a til'lL1n m 2J al ';) ii n 11U 1 Lff'U a1U LL 11 11 ~ 'U ~ L1il"li' 
'II 

~a2J~lL~ afL-ll12J1L~ £Jl-llel'l·h2J~l tJL~ L"li''U~a~'1~2Jvr 'VI1auliu~n11 LiI'U~'U 'VI'Ul~"lJ eJ'I~'1 

~1'1 'J ~ eJ tJ eJ eJ 'UL flufi eJ Lilu.nl11~~ 'I LL1 ~ ~eJ 2Jn11L1tJ'UeJ t11 'I ff2J 111rn"lJ eJ'I LtteJ 'VI1 n1::111'U1'n'1 
'II 'II 

~ ea.." A ea.." fi" .... 

'U'U'J (fl'UeJ2J~1 (~'U~~~'U) Lfll'V1';)1GfLLGf'l, 2545) 

I:C ~~ ~ 
2.1.4 3J1Gl'l1,21uilLa'l""\1 

1'Un 11,)~ LL11 11 L1 tJ 'U ~ L~f'U U'I ';)::~eJ'I ii1:: 11 11 111'V111n}1 L1 tJ 'U (Learning 

Management System : LMS) L~ eJ'Yil'V1tt'l~ LiI'Uf'I'UrJnfll'11 'Unl1111n11Lttel'VI1~.:I'VI2J~1~LLr1 
'II 

.... d ~ ~. a ..... <=II.... .J" ,.K d, 

j:./L1tJ'UL12J~.:I LL~n11fl'l1'1::L 1.1 tJ'U n11,;) ~ L~1tJ 2J'VI~n "~1LLfl::L 'UeJ'VI1 n11ff.:l L'UeJ'VI111 l1L1tJ'U~1'U 
'II 'II 

1::1.JL~1eJ';1 tJ Tl a 2J~ 1 L~ elf L~LLr1 1::11 11 L~1a';1 tJa'U L1'1 eJ f Lil~ L~ aLU LLGf~.:I j:./ fl ~ L~~ a'l 

TleJ2J~lL~ af"lJ a.:l ~L1tJ'U~1'U lu1Un12J L111 L1111'JL'lwf'UeJn,;)1 mr'UrY.:I ih::1111~l,n 'Un11~~~12J 
'II 

d ""&:I • ..... A .... d Q.;' do .... 

n11 L1tJ 'U"lJ eJ.:I j:./ L1 tJ 'U L'n''U 1::11 11 11 'U1'1 n j:./ fl n11 L"lJl L1 tJ 'U 1:: 11 11 11 'U'Y1 nn111'11"lJ a Gf a 11 1:: 11 11 
'II 

11tJ'I1'ULn1~L i1ll.if)'U n11YrlUJ'U11U LL1111 a L~f'UU.:I ~l'U2J1n iTn';)::iin11lil1 LU'Un11~lUJ'U1~12J 
'II 

~n'IYnl.::lu1LLn12J~ eJ'I111';1'1~LiI'U~~~'U11::11ua L~f'UU.:I ~.:I iin11~~'U1L~~a.:lij an11Gf1'1 'I 
'II 

11l1L1tJ 'Ua L~f'U U.:I~ LL~n ~l.:1n'ULU 1l1n i1ru'VI1~ Lii~;r'U~.:I iin11112J ~l L~ mi1'VI 'U~2J1 ~1;)1'U 1'U 
~ a 

n11fff1.:1LL1111 L1tJll.a L~f'UU'I~eJLU (L n1tJ.:I~n~ L';)1qp'l~in~. 2544) 

i1';)';)U'U~~~'U11::1111111'V111n11L1tJ'U~n';)::B1.:1 a.:l2J1~1;)1'U 1~2J1~1;)1'U 'VIrt.:l 
q cu tU tU 

... , \1.I.J''l'" .. \1'" ,1'U 5 2J1~1;)1'U~.:I~a Lu'UL'Un11~~'U11::11U'lJ.:I L~LLn 
a 

n) AICC (Aviation Industry CST Committee) (http://www.aicc.org) LiI'U 

'VItbtJ.:I1'ULL1n1 'Un11n1'V1 'U~2J1 ~1;)1'U"lJ eJ.:I a L~f'U U'll ~ tJ L~11'12J1~1;)1'U 1'Um 1a eJ n LL11 11 
a a 

rl1f~ LLlfLLfl ::'lJeJ ~lii'LL lf~l 'n''L 'Un11eJ 1112J L~ tJlnun11U 'U ~1 'VI 111 "fll'U'U~l'U n11U'U"lJ eJ.:I 

ID'I1;)eJL1I1n1
a 

"11) ADL (Advanced Distributed Learning) (http://www.adlnet.org) LiI'U 

t~1.:1m1~Ln~;r'U1l1n ~ll2J·h2Jij eJ1:: 'VI i1.:1 'VI ti ltJ.:Il'U1;)111 fl ff'VI 1;)E! L2J1n1 n1::1'111.:lnfl1t'VIll 
a a 

"lJ eJ.:I ff'Vl'~';)ElL 2J1n 1 ~1,rn'U1tJ 111 tJ ~1 'U11'1 £J1f'11 Gf~f LLfl:: L1'1 ~ t 'Uh [j"lJ eJ'I 'Yi1 Lit tJ 11"lJ11 1~ tJ ii... 
1~mJ1::~·.:ITIL ~ a'Yhn11nl'VI'U~2J1~1;)1'U ~1i111n11a L~f'UU.:I1'U'VI til tJ'I1'U'~';)111mLfl::neJ'IY]~ 

, a a 
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• 

fl) Dublin Core Metadata Initiative (http://www.dublincore.org) L1Iun~3J, 
't1T\I1U~ yh nT'Hh~ umtlLlUU 3.11 <il1;flU1.um1vr~u 1;flU,]El3J G'l LLG'l::m1'til i"lfit1.Um1~Uf1U 

'\l &I &I eu 

~) IMS (Instructional Management System) Global Learning 

Consortium (http://www/imsproject.org) L1IuEl~~mlutl1:::L'Yl~~wi'~m3J1m~ii~3Jl~n3J1,:nn 

m1113Ji'H1U1:::w:h~~muunl1~m~n U1~'Yl'tJnElU13J ~~~<il'1fEl~~lLTf LLW:::WtbrJ~lU"lJEl~ 
'II 

fllfl1;f L~ El:ij'<il'til,]Elfi1~U<il3Jl<il1;flU1um1vr~Ul'1fEl~ ~LL1fEh~furt~ ~~dL~ El ~13J11m1lu 
u u 

LLU1'Yll~ 1Un11W~Ul1::UUU1~11nl1L1rJU ~L1IU3J1<il1;fl U LLG'l:::1:::U]J ~13J11(l1 i~lU "h3Jnu'<ii 
u 

mh~ ii1.h:::~'Yln-fll'W ~~d,]El3J wu 'Yl L1 rJU ,]El3JG'lnl1U1~11LLW:::~<il<il13.I~L1rJU<ilG'l El <il';)Un11
'II 'II 'II. 

A I A , .......... 0 • 0 ....
 

<il<il<ilEl~El~111:::~11~1::UU<il1rJ"lJEln1~U<ilIMS (Instructional Management System) ~1~1U 

U't1L1rJUEh~fwti~ IMS dJUfhtiEl"lJEl~ Instructional Management System trl~dJu~1:ij'nlu 
'II 

~m~Hu.:::"lJEl~ Course Management System l<il[J IMS ,;):::L~.£J1,]El~nU3J1<il1~lU"lJEl~L'dEl~1"lJEl~ 

U't1L1rJu~nl~U<illnU1::UULtJ<il (Open Specification Online) L~El1::uLirEl~1"lJEl~U'YlL1rJU~, 
1,nULL~ G'l ::1::UU trl~ L11 U:JJl <il1;fl U~l n WLLG'l:: L11 U ~ rJ El3J1U n UEl til ~ LL 'Vol 1~ Wl rJ1.U U';)';)UU 

u , 

']Elnl~U<il IMS himi 

1. IMS Learning Resources Meta-data Specifications 

2. IMS Enterprise Specification 

3. IMS Content & Packaging Specification 

4. IMS Question & Test Specification 

5. IMS Learner Profiles Specification 

.... 0 ~~I do 
3J1m;flU"lJElnl~U<il IMS 't1LlJU"lf<il3J1<il1;flU IMS Version 1.2.1 '1f~n1~U<il 

u , u 

<il13J3J1<il1;flU IEEE LTSC LaM Working Draft 6.1 ,;)::L1IU"lf<il3J1<il1;flU~iin11:ij'<iln~3JtiElrJ 4 ff1U 
4.J 41 &I 41 

l<ilrJwtL1 rJ ti El m ~ ~lif';)::(lmt13J11,nUn11El ElnLLlJU'1f ElW ~LL1fi.tl~1U:ij'<il'Yil aL~fuii~~'iEl1::UU
'II . 

U1~11n11L1rJU '<iiLLri 

Gf1"ri 1 "lfflie13JiiiriLrlu1nlJlJ't1L~U" lfluuu\lna3uimJl~C;)\Id', ,~ 

n~:IJ~ 1 n~:JJ']El3JW~1' tl L1IU']El3JG'l~Eln-UlrJ(i~"lf<ilU'YlL1rJU~~~3J<ilth::nElu<ii1 rJ 
• 41 eu " 41 

i11::U {Identifier) LUUmj1:::Uff1U~ii LEln~m~nrLUVn::~ElTIUl rJ(i~"lf<ilU't1L1rJU ~m~El~ (Title)" , 
L1IU~El"lJEl~U'Yl L1rJulfu ') n11W~UqjiijlrJn11 (Catalog) dJUn11G'l~11rJn11L~ElU Eln~m~m:: 

11rJm1U'Yl L1rJutrl~';)::'til1~~:lJljm']lii~U'YlL1rJU'<ii 111'Ml (Language) dJUn111::U,111'Ml~1i 
lUU'YlL1rJulfu') 1~1::~L1IU1'IK~111'M1<il13J3J1<ilj~lUISO 639 HG'l:: ISO 3166 trl~dJU3J1<il1~lU 

.... .... a. I loA ofl,A d ~ 
"lJEl~1~~fllM1HG'l::1~~lJ1::L'Yl~ L"lfU en ,fr CA fl1ElllUlrJ (Description) LuUn11ElllUlrJmLUEl~1 

"lJEl.:JU'Ylt~rJ'U,f'U f11 ~1flry (Key Word) LiJ'U.f11~1f)1 ~~1 if)TI1J1 [J ~"1J't1 L~m.uf 'U. an el1JLan~ 
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• 

(Coverage) LUUnT'HJtJnn'l'll ElU L"lIW1'll El'lU'YlL1t1Usfl'l El1';)';)::1iLL~~WlJ ElU L"lI WI 'Yl1 'I 11 iifl1 ~Wlf'VI1El 
'II 

"li'N1::tI::L1rn 1m'lri1'1 (Structure) LUUn11UElnn'ln11-.ij'WI~1~U1Tl1'1 ~i'1'1if'U.!1U"lI El'lUYIL1ml. 

......f ~I" .... ..f 
1::WlUn1111U1111 LUtl'VI1 (Aggregation Level) LuUn11U El nrl'l1::WlU"lI El'l n 1111U1111 LUEl'VI1 

U'YlL1t1'U. LLU'IElElnLtlu 4 1::iU~El 1::~U~ 1 LU'U.LdEl'VI1~LUWnElll~"15W1ciEltl ') 'VI1tl-nElll~~U 
'II • 'II 

1::iu~ 2 Lu'U.LifEl'VI1U'YlL1rJU~LU'U.~ElWlJEl\l1J'YlL1t1U L"li'U. 'VItt1~"lJEl'l HTML ~~111'V'llh::nElu 

1::iu~ 3 LU'U.n1111U1111n~1I"lJtl'lLdEl'VI1UYIL1t1U1'U.1::iu~ 21~Lu'U.'VI~n~Wl1'V11El"15W1-nElll~ 
• 'II • 'II 

L~ mnu 1::iu~ 4 Luu1::iu~1'VIru~~WI"lJEl\ln1111U1111L dEl'VI1UYIL1t1'U.
'" . 

n ~ 1I~ 2 n ~ 11"15 WI-nElll ~ ~ El t1~ El~U1 tI n '11 'I';)1-ni WI"lJ El'lU YI L1 tI 'U.,fU ~'I LL~lh::l~ 
1 'I'" 

Tl1111 LU'U.1I1';)Un'l~m'U.111'V'lU';)';)UU WI~El~,;)U~~L~ m-nEl\llUn1Wr~U1Ldtl'VI1U'YlL1t1U ~'I1 U 
• 'II 

~1'U.ci tltld,;)::1.h::ntlU~1t1'l1Elll~ ci Eltl i.~LLri UUU (Version) LUUn11U Em n'ln11-.ij'WI't111J'Yl L1mL 
'II 

'hi.~-.ij'WI't11'V1~mJi'1J1.h'lhJ~ Tl ~'I LLGt1 ~mu:: (Status) LU'U.n11U ElnL~ El'U.i."lJ'VI~El ~mu::"lJEl-l• 
U'YlL1t1'U.':hEl ~l'U.~mu:: 1W1 ~i111\11U (Contribute) LU'U.n11Unn\lUTlTl~~~ ~1UL ~ m-nEl'llun11 

'II 'II • 

~~U1U'Yl L1t1U'VI~El~~~ ~1 'l.l.1Un11"li1 tI LLn"l"lJ LL~::t.li'U1.h'l 
'II • 

n ~ 11 ~ 3 mlll"15 WI -nElll ~ ~ El tI~ El ITU1 tIL 'Yl Tl UTl LUUn11U El n n 'I1t.1 LLU 1JLL~ ::Tl1111
• , , ,. '\I 

~El 'I n11'Yl1'1 L'YlTlUTl ~ 'I t.l1::n ElU ~1 tI 1U LLUU (Format) LUUn1 1El ~U1 tl1t.1 LLU U n11U1 L~'U.El 
'II 'II 

U'Yl L1t1'U.El1';)';)::LUUn111::U n'l1U1LLn111~iiTl1111'oij1L U'U.1'U.n111i\l1'U.L vl a ~11111rll~~L1t1U 
• 'II 

L-n1 n\l Ld'El'VI1U'YlL1t1'U.i.~ "lJ U1® (Size) LUUn11U El n'll1 Wlifu~tUn11-.ij'WI LnU-nElll~"lJEl'lU'YlL1t1'l.l. 
'II 

~~'I (Location) LUUn11UEl n~rl1'U.~~\I"lJEl'lU'YlL1t1'U.L"liU http://202.29.22.200/tutorTl1111~El'ln11 

(Requirement) LUUn11U a n ii'l1::UU'VI~El LTliEl\l!i El ~';)::~ El'liitUn11L-n1n'lU'Yl L1t1U iTIn11~WI ~'I 

(Installation Remarks) LU U~1U ~ El~u1t1irrn11~WI~'I'Yli''V'ltl1n11::UU Lvl tIL-n'lt i'l1UU'YlL1t1U 

Tl1111~a'ln11L~1I (Other Pat Form Requirement) LU'U.n11UElnn\l-nElll~L~tl1nUTl1111~El'ln11 . . 'II , 
A A ~ ~... ..\ tt tt "'1 '!I '" '" L'V'lllLWllI"lJEl'leJ11W1LL11 'VI1e:l'lfanWlLL11 L1~1 (Duration) 1::tI::L1~1'Yl "15LUn11'Yl';)::LEl1U'YlL1t1U 

:::. 
U'U. ') 111 LLa'WI 'I 

n ~1J~ 4 n ~ 11 "15 WI-nElll ~ ci El tI n111~-na 11 ~ LLU 1'Yl1\1 LL~::-n El'oij1 n Wl1U n111iu'Yl L1t1U 
• , 'I cu '\I 

Lvl a n11~m~1 LL~ ::L1 rJ 'l.l.J ;A 'It.l1::n ElU ~1 tI'VIlh tI ci a tI ~ El t.l1:: Ll1 'Yl"lJ El 'I n11t.1 D ~lI~U 1f 

(Interactivity Type) Luun11n1'V1UWlt.lD~1I~u1f~';)::ti1.Un11L1t1U~ 4 Jt.I LLUUi.~LLri LLUU~n11 

1~WlElU LLUU'V'l11nLU1 LLlJU~a'lIt.11:::Ll1'YlU'YlL1t1U (Learning Resource Type) LUUnT~L~an 

U1::Ll1 'Yl"lJ El\l'Yli''V'l tI1 n1U 'Yl L1t1 U L"liU LLUU~ n~WI LL U U~1 ~ El\l LLU Url11J -WI au LLU ULL~U111'V'l 
.... A .... .=I ~ .A" 

LL U U Wl1 L~"lJ LLU 1JLL~ Ul13J LL U UWI"15U LLUU111 'V'l 'U.'I LLU U Wl111'1 LL U U LU a'VI1U 11t11 tI LLU U 
'II 

n1fit~nM1 LLUU-neJUqj'VI1 LLUUt.l1::LiiuWlULEl\l 1::iu"lJa'lt.lD~1I~u1f (Interactivity Level) LtI'U. 

n111::U1::iU"lJ El\ln11~t.I11 ~1I~U1f1::'VI'J1'1 minUU'YlL1rm1~LUU1::~U lW11::~u'VI rt'l e1W111~1'U. 
• ~ 'II 

Tl rnTi1U'Yl L1t1'U. (Sematicdensity) L1JUn11U1::djUTl111JLU'U.U1::1 t1"15U"lJ a'lu 'YlL1 tI'U."1'V1i'u ~L1t1'U. 
• 'II 

U'YlU1'Yl"lJEl'l~'1.,r (Intended Enclosure Role) LUUnT!d:::Un..1miuYlL1£.1U,rU G1 11LilutJf1f1fl 
'II • 'II J. 
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tl1::Lll'Yll~L"liu ~~flU ~LLGi\l ~L1£.1U U1U'Yl (Context) LUUn11U flnii\l11U'YlL1£.1Urt'rlfl11:JJ 
'1/ '1/ '1/ 

LVI:JJ1::~:JJnu~L1£.1ulu1::~ul~ fl1£.1 (Type Range) LUUn11fhVlU~fl1£.1"lJfl\l~L1£.1U 1::~Ufl11:JJ 
'1/ q q '1/ 

£.I1n (Difficulty) LUUn11Ufln1::~mn1:JJ£.I1n"lJfl\lU'YlL1£.1U fI1Un11L1£.1U (Typical Learning Time) 

LUUn111::1JL1 ~1~1,n Un11L1£.1UU'Y1L1£.1UtrU 'J t~ £.ILQ~ £.I ~h flTIU1 £.I (Description) LUUn11 
q 

flTIU1£.1ii\liTIn11L1£.1ulUU'Y1L1£.1UtfU 'J 1l1M1 (Language) LUUn111::U1l1M1~ ~L1£.1UhitUn11 
q '1/ 

'" L1£.1U 

n~:JJ~ 5 n ~:JJ"1l'~']fl:JJ~ ~fl£.ln11n1V1U~ff'YlTIL ~muun111::uL~fmblun111i 
i , q '1/ q 

'Yl1'YW1n1U'Yl L1£.1U tA\ltl1::n flU~tl~l£.I VI tb £.I£.i fl £.I~ fl ~1~\l'Yl::LU£.IU (Course) LUUn11U fln tl\l 

~1li,j1£.1~~L1£.1U~::~fl\l,j1 £.11Un1rn~fl\ln11L,]1 :JJ11i\l1ulUU'Y1L1£.1U ~"lJff'Yl1f (Copyright and 
1..1 I I . ....: . 

::11,::t A A.£d'&'" Al ....0 

Other Restrictions) LuU~l'U. 'YlU flnrl\ln11~\llU~'Yl1i 'VI1fl'VI1:JJn1::'Yl1n11flU ~nU'Yl1'YW1 n1 

U'YlL1£.1'U. ~hflTIU1 £.I (Description) LUUn111~~hflTIU1 m~flu~"lJn111i'Yl1'V'w1n1U'YlL1£.1U 
, 

n~:JJii 6 n ~ :JJ"1l'~'] fl:JJ~ ~ fl £.In11n1'V1 U~ fl11 :JJ~:JJ-WUf"lJfl \l'Yl1'Y-l £.11 n1U'YlL1 £.I unu 
1 .. q 1J 

U'Yl L1 £.IU~U~\l tl1::n flUL tl ~1 £.I'V1tb £.I ~ fl £.I?) fl ~n Mm:: (Kind) LU U n11U fln ii\l ~nMm::"lJ fl\l 
Q.,I ..... fi' I..... .d......d. d ..... do ..... 

fl11:JJ ~:JJ'Y-lU1i1::'VI11\l'Yl1'V'W1n1U'Yl L1£.1UnUL'YlL1£.1UflU 'Yl1'Y-l £.I1n1 (Resource) fI fl'Yl1'Y-l £.11 n1 . , 
d .d .... 1.&:::11 .......... ""..... .d d
 

U'YlL1£.1U'Ylrlnfl1\l11:JJ fl11:JJ ~:JJ'Y-lU1inUU'Yl L1£.1UflU 
'1/ 

n~:JJ~ 7 n~:JJ"1l'~,]fl:JJ~£.ifl£.ln11LL U::t11LL~::flTIU1 £.Itl1::n flun11li\l1UU'Y1L1£.1U ~\lii , "'II" 
'VItb£.l~fl£.l~fl er')~'t'h (Person) L1JUn11Uflnii\l~fl~LLU::t1111~')~Yh (Date) LUUn11Uflm1~1 

'1/ '1/ 

~"ll fl:JJ~ LLU::t11L~rln,)~'Yi1;]U:JJ1 ~h flTIU1 £.I (Description) LtJ'U.Litfl'VI1~ ii milu~h LLU::t11 
'U '1/ 'U 

n~:JJ~ 8 n ~ :JJ"1l'~']fl:JJ ~ ~ fl £.In11,)~'VI :JJ1~'VI11 ~\ltl1::n flU ~tl ~l£.1'V1 til £.I £.i fl £.I ~ fl
• ..'II 1J 1J 

~ ~ 11\l'VI:JJ1 £.I (Purpose) ?) fl ~h flTI1J1 £.I ~nMm::n111 i'Yl1'Y-l £.I1n1"llfl:JJ ~ LLU1'Yl1\ln11')~'VI:JJ1 ~ 
q , '1/ 

U'YlL1£.1U (Tax on Path) ~mLU1'Yl1\llun11,)~'VI:JJ1~U'YlL1£.1U,)~'Yi11i'VI~1mLU1'Yl1\lfl1~~::')~ 

U 'YlL1£.1 U fl ~1 U 'VI:JJ 1 ~ 'VI11 L~ £.11 n U 'VI1fl LL~ n ~1 '11 n U ii~~ LL 'VI ~ '11 ~:JJ1 (Source) LUUn111:: U 
'U '1/ q 

LL 'VI ~\l~:JJ1~ LLUUflU"lJ fl\l'Yl1'Y-l £.I1n1"llfl:JJ~U'Yl L1£.1U~rlnt11:JJ1 hitun11')~'VI:JJ1~U'YlL1£.1U 'VI:JJ1~ 
'U 'U 

'" fl • '" "'.d '" • .J'"'1 '" U'Yl L1£.1U (Tax On) LuU'VIU1 £.I"lJ fl:JJ ~1::U'VI:JJ1 ~ L1£.1U'1l'\l'VI:JJ1~ L1 £.IUL 'VI ~1U:JJ fl1\l ~11\l LLUU 
'1/ q 

1::~uiu (Hierarchical) L~ fl iin11~~~fl~\l (Nesting) ii~::di~LUU1tlLLUU'Yl1\l1Un11')~1J'Yl L1£.1U 
'U 

(Tax On Path) 1~ £.I fl1~ LUULLU1'Yl1\l~L UU1i11:JJ~1'V11fliin111::U11 £.In11LQ'Y-l1::L~1::~\l~\l ~tl 
q 

~1 flTIU1 £.I (Description) LUU~1 flTIm £.11u~'U.m:r1J"lJ fl\lU'YlL1£.1U~\lrlfll1:JJ~:JJ-wufnu1'~rltl1::~\l~ 
q 

~~\lLl' ~1~1~t1! (Key Word) LU'U.'VIU1 £.I £.i fl £.I"lJ fl\l"llfl~~~ Lii1J~1'V11fll~~~1~t1!~liflTIU1£.I ii\l 

l'~ rltl1::~\l~"lJfl\lU'Yl L1£.1U~ ~:JJ-wufnu1'~ rltl1:: ~\lfl1Un11L1£.1U 
q q 

,h'Wri 2 1tflitl3J~r:Lfitnnu5n'2J'i::LL~::1l1H1 tfltJLLu\JLlh~M,.bmjatJ~\J,i , '" 
n~:JJ~ 1 "1f~1l1M1 LtJ'U.n11n1'V1U~1tlLLUU"lJfl\leln"lJ1:: tl1::nflU~1£.1 1l1M11.. 1J 

(Language) 1l1M1~:JJUM£fL,]1h1~£.I~lLtl~::1::ULUU:JJ1m~i1U ISO 639 LL~:: ISO 3166 
q q ... 

n~:JJ~ 2 "1f~5n"lJ1:: djUn11n1'V1U~~1"lJfl\ln~:JJ5nM1'V11a,rafl11:JJ~'l,r 
, 'II 1 
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. ... 
muJ'Yl 1• 
mhJ~ 2 ~1Eln-1J1tJ (Description) Ltlumd"nTV\U~~T1JEl,1mhJelm~d"'VI1El-nEl~rn:JJ~1,r . .

,	 
, 

A A.4 A .., • 

Ly.j El El1iU1 tI (l,1 L1 fl1 'VI d" Ell U'Yl [23] 

ft'l"ri 4 "lf~itJ3JariL1hnn1J"Ttnrh1iT~mLti\lLii",vl1hmitJuGl\ld',	 .. ..., 
nfl:JJ'Yl 1 liluuuu (Source) dJumd"uEln~,1 LL'VI ~,1~:JJ1"lJ El,1d"1 £.Jn1d"~y.j'n• 
n~:JJ.yj	 2 ~1~li (Value) Ltlu~1~y.j~~1,1~1,r• 
ft'l"ri 5 n1'nh~un~"-A'\I1" IMS ,hVl~1J1Jf1L~U"iha{",d\lli1Jf11J1f1c;1tJn1'~, 

~~U1n1d"n1d"L1 tJ UnUi,1f1:JJLaj11~:: Lt1un1d"~nH1l Ud"::UU'VI1 Ell-tElnd"::uu -nEl n1'V1U~ 
~	 ... 

:JJ1~d";j1U IMS LUUci'lU~1~ru'Vl'd.,1~"l5ltJ 1~~~rifll1:JJRUh 1Umd"~~U1d"::UuU1'V11d"md"L1£JU ...	 '" ~ 

L~u1Ltll,numd"~~u1d"::umiElh.1 

2.2	 n1'n~U"n1'H'ftJ"LL1J1JtJtJ" 1a..t (Online Learning) 

'VI:JJ1 tJ ii,1 md"L1£J'umd"RElU~ ~L1£JUR1 :JJ1d"m1£JUf1.~i. Ud"tl LLUU"lJ El,1 El ElULflt! iI'J~uu 
~	 ~ ~ , 

3Tn'J::'VI:JJ1 £Jii,1n1d"L tl~ £JULltlfl,1Rll1Vl"lJ El,1md"L1£JUmd"RElU1Ud"tl LL1J1H~:JJ 1~mn£J:JJ1 LUUmd" 
~ 

U1LdEl'VI1:JJ1LUU1Ud"tlUUU"l/El,1LlULVl'J L"l5Umd"U1LEl1md"Ud"d"£J1 £.ItdEl'VI11"lf1:JJ1 LLtlfl,1 1i Eltilu 
~	 ~ 

d"tl"l/ El,1 LitEl'VI11"lf1 El ElULfl U'VI1Eld"tl Lff£J ,1Ud"d"£J1t1~t;l nuuti n LiU~ll ~,rn~nM1 R1 :JJ1d"t;lU1 
~	 ~ ~ 

n~u:JJ1Yi,1l 'VI ajL~Ein 'VI1Elmd"U1 LEl1 ~m~ill:: md"m:JJ ~ ElU1u,ruL1tJU:JJ1LLtlfl,11iLUU n1d"1,r 

.....	 1 ff I 1... ..:1] ......W"Gl'lltJ\ln1'n')U"n1'H'ftJ"tJtJ" a" ill13J1')mL1J\ltJtJn GlL '" 2 "If"~ ~n 

2.2.1	 d"::UUmd"L1£JUmd"~ElUEl::6ft,1Lfld",r~(Asynchronous Learning Method) 

LUUd"::UUmd"L1£JUn1d"~ElU~1'1,1 L1UL'l1~;jlb:JJ1 Lyj Ell~~L1£JU~1:JJ1d"m-n1:JJ1 
~ 

L1£JU1'dtEl'VI1 ill L1 fl1l~nL~ ~l~nL~ 1 t1:JJ Ly.j~ 'VI1ElVllX1 LLd"n "lJ El,1nd"::U1U 1"lf1lUd"::uumd" 
~ 

#:t .J"'..., A.......,.J'" I f 1 I ,:f A A ~ A 

Ld"tJU md"~El ULL UUU :JJ n ~ :::JJ"lJ El:JJ fl ~ ,1UEl £J L"lfU f1d",1d"1,1 LUEl'VI11"lf1 d"1 £J fl::L El £J~ LU El'VI11"lf1 
~ ~ 

il-nEl ci El £J"lJ El,1d"1 £Jl"lf1lf1.1. ~ ~1 :JJ1d"m~El:JJ l£J,1~ ElLtl rJ,1,11 U:JJ ElU'VI:JJ1 £Jd"1 £J,h1:JJ,1 L"l5U 1~ 

,rn~nM1 EhuLEln ~111~U1,1 Lyj ElL1t11.1.flUi1-nEllfu ') u1,1f1f,1n El1'J~::nmd"U1 L~UEl111Vl L~'tJ,1 
~ 

'VI1El1~h1~t!~dJlb~nMill:: Audio 'VI1El Video Clips tld"::nElumd"~Elului1'limfu') d"1:JJ~,1 md"l,r 

n1::mWn11 ~1d" (Online Conference) n Luu5nlfi'VI~,1 ~"l51 £J l,;;,rn~nH1R1 :JJ1d"t;l ~Elum:JJ 

El1'J1d"£hd El~ El,1 n1d"LLfl::ci'" md"UTUL~ 

2.2.2 d"::uUn1'n1£JUmd"RElULLuu6ft,11m,r~(Synchronous Learning Method) 

1~£Jtln~LL~1~1116ft,11f1d",r~ 'VI:JJ1£J~,1 ill L1fl1L&imnu ~,1lfU d"::UUn1d"L1£JU 

md'HlttLL1J1Jd~1LtlU~f]'1n trL1rJU LL",::crffelUnm~tJfii1J~uinu ill "lHll,::L~mnU ~'HH.il~ 
~ ~ :.J 
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"1le:J.:J1:::UUU L"liU m11i Online chat m1ri1t1'Yle:J~111'V'1~~ LL~:::L~tI.:J m11·n..'t'Yl1~'V'I'Yf 113JLtln.:J 

m1t11:::"153J1~h11'1,r (Video Conferencing) ~1t1um3Jit~:::L~UL~11 m1L1t1um1~e:Julu1t1LLuu, ~ 

~e:J.:J L1£.lutln ~Ju~~i1LtJum1L1£.lum1~e:JULLuu6ft.:J1Y11U~ L"liUr1U 1t1LLuun11L1£.lU'~"1le:J.:J 
~ ~ 

~L1£.lU 'tlii11ui.:J LL1~ tt e:J 3J~ LtJU.ffUL7£.lU1~ £.l'ti'1 Ltl'VI1e:J L1 £.lulu1:::UU e-Learning ~1m1n 
~ 

LmmJL.y;mJn~n1111m1L1£.lum1~e:JuL~ (Ln1£.l.:J~n~ L~1qp.:J~~nt. 2544) 

~ ~ t.J ~..,.., 

2.3.1 't1f!ti-!JnTn"HI"Jua:::n1"iL"ill"J6I'HIGllU£I\l 

n1:::U1Un11~~m1L1£.lum1~e:JULtJun11~~n1:::U1un11~li-1LUU1~~L1£.lU 
.. _, ... . , ~ 

Ln~m1L1£.lU f ~-1timtJudJ1'V13J1 £.l'VI trn"1le:J-1m1~m~n ~-1.yh 1~Ln~Y1113J'V'I m m3J~~:::LL~1-1'V\1 
'II 

LLU1Y1113J~~ L'YlYlUYI In-m1 113J~-1 ~e:Jn':m1t1Um1~e:Ju mlitl1:::ne:Ju~~m1L1£.lum1~e:Ju 

~.:JJu ~\lnYl113J'Oij1LtJu~~:::~e:J-1.yhn11~nM1'V1«nn11u~:::'Ylq1Y~~~1'Yl£.l11um1L1£.luj L~e:J 

'\.t1mliLtJuLLu1'Yl1.:Jlum1~~m1L1£.lu~'1:iLn~~~i3Jq'Yl~mn~~~ 
~ , 

"'l ... 

n) fl'J13J'lUJ11111£1\ln1"iL"i1l""i... 
nun n11~n 1Y1'Yl1.:J~1u~~1'Yl£.l1';i1U1ULli,xe:J £.l ~ iiYl113J ~u1~ LL~::: 

.yhm1~n1Y1L~ mnum1L1£.lUf'iJ e:J.:JlIUM£I LL~:::~h.:Jnl ~Y1113J'VIm£.l"1le:J.:Jm1L1£.lU f~ LL~mi1.:J 
'II q ~ 

A. &:tA I I a.... .dI 
LL~-1L~e:JU 'Yl1~U (2545 : 130) n~1111 m1L1£.lU1 'VIm£.ltl.:J n1:::UTu.m1 

~ 

(Process) ~EiU'Yl1£1ii'V'lq~n113JLtl~£.lULLtI~-1Ltle:Jri1.:Jn111'V11e:Jfie:JU"li1-1m115uLrte:J-1m~1n 

t11:::~um1nr'VI1e:Jmd'tlni~~L1£.lni1Lilun1:::u1um1L'V'I11:::m1L1£.luf~e:J-1 e:J1~m:::£.l:::L 1~11u 
~ 

\ m1rie:Jl~Ln~m1LtI~£.luLLtI~.:J'V'Iq~n113J 

~11.:J~ 1~1~1:::n~ (2545 : 187) n~11i1 m1L1t1uf 'VI3J1£.lii-1 m1 
q ~ 'II 

Ltl~£.lU'V'Iq~n113J ~-1LtJU~f1Lrte:J-13J1~1ntl1:::~umdnr~Y1ULd1ntlDi3J~u1fnU~.:JLL1~tte:J3J'V\1e:J 

~1nn1d'tlni~ 113J~-1m1LtI~£.lum3J1rnm13Jf"lJe:J-1~L1£.lU 
~ ~ 

e:J1111nr hL~m (2537 : 13) n~11i1 m1L1£.luf ~e:J m:::U1um1~UYlYI~ 
~ q 

Ln~m1Ltl~ £.lULLtl~-1'V'1rJ~m13J e:J ri1\lm11 elULrte:J-1m~1ntl1:::~um1nr'V\1e:Jm1'tlni~ 

~.:J ~13J11n ~1tlYl113J'V\:JJ1 £.l"lJ El-1 n1 1L1£.l UL~i1 n11 L1 £.l U f 'VI3J1 tlii.:J 
q ~

.d.l ..... A.d A fj',r::d d .JA.J".t 
n1:::U1 Un11'Yl'Yl1 'V\Ln~m1L tl~ £.lULLtl~.:J'V'Iq~m13J"lJ e:J-1l1U1Y£.l '1f-1m1Lt1~ £.lULL 1..1 ~.:J't1Ln~"lJU '\.tU, 
e:J1~Ln~~1ntl1:::~um1nr'V\1e:J~1nn11'tlnlt~ li'ULe:J-1 

Ue:Jn~1nit n1Lri (Gagne') 5-1L~~1t1~1~1J"1fum1L1£.lufe:Je:Jmilu8 1:::~U 
q 'II 

(n~1"m" 3J~'Yle:J.:J, 2535 : 168) LL~~1'V\1U'V'IrJ~n1111~~e:J-1~~tl1:::~un11nrn11L1£.lUj'lU 
.4 A ......... .J'
 

~mUl'ln'M1 3J 4 1:::~U ~-1U 
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nT'H1t/u1LU.rnLLtJ::~.:I~h.:l ') (Multiple Discrimination Learning) Luum1 
'\I 

L1t/U1~"IJ rnt/~1,;)lnn11L1tJU1LLt/Ufin16Ji1~~.:I;Ju ~.:Im1L~tJu1LLt/t/ fin16Ji LUUnT'H1tJU1~ 
'\I '\I '\I 'II '\I '\I '\I. 

.... Q. ~ "" 

l"li1lU1';)lnm1L1t/U1~.:IL11 LL~::m1ilat/~ua.:l 
'\I 

1. n11L1t/u1111wn~nr (Concept Learning) Luun1111U1111~.:I~1.:1 ') 1~ 
'\I 

LUUfl1111~~11t/ tJa~ 

2. m1L1tJU1~~nm1 (Principle of Learning) LUUm1"IJrn[Jn11L~t/U1 
'\I 'II 

111wnfinr~fl1tJ ') 11lwnffuLria11t/11muun l1 Ln rn't1 L'liu m1L~tJu1~~1flrn~ff1~ilf ~il1Lflii
dJ '\I'll 'II 

Luuiu 

3. m1L1tJU1LLniJty~1 (Problem - Solving Learning) Luum1'\.t1~~nm1 
, ... '11 

'VIfl1 £.I ') ~~nn111111i~lw~'t/m1LLntrqj~1~1flL £.I ')uum1L~an~~nn11~~~,!~,;)ln~fl1
.... 

'VIflnm1 

o a ftl 
iii1 L"i1l"ilJ 

'\I 

rma11l"l1 Lfl1~';)1~LL~.:I (2541 : 51-56) 1~mh1~.:I'YItlMlj~trn ') ~ 

L~ £.11 nt/m1L~t1U 1"IJ a.:l 11UMrfLLfI::~.:It.lfln1::'YIt/ ~ a LL U1~~ 1um1a an LLt/t/lfl1.:1 ~11.:1t/'Y1 L1t1U 
'II • 

~~IL1';)~tl ii 4 'YItlMlj ~.:Iii' 

1. 'YItlMlj wtl~n1111UtI11 (Behaviorism) LUU 'YI tl Mlj L~al1 m1L~ tJ ui 
"IJ a.:l 11UMrf LUU~.:I~~.:IL n ~ 1i,;)lnWtl~m111.n1 t1uan ~.:ILUUm1~nM1L~t/1nt/m111 i11~Uti• 

, ~ "" ~ ~ I .... ~ IV fj" A. ~ I"" 

1::~11.:1~.:IL11LLfI::mWlat/ ~ua.:l 'lJ.:I L"J5a11mWl at/ ~ua.:lnt/~.:IL11"IJ a.:l 11UMtI,;)::Ln~"IJUfl1UfI nu 
• 'II 

1Wlh.:l L':) fl1~ L'VI 111:: ~11 uan';)l nii'5.:1 L~a11 n11L~ tJU1"IJ a.:l 11UMrf LU U w tl ~n1111LLt/t/LL ~~.:I 
'II • 

a1n11n1::rh (Operant Conditioning) ~.:Iiim1La"i11LL1.:1 (Reinforcement) LUU~1m1 m1 

L1t1 U LU Wlf~"IJ a.:ll"l tl ~ n11 11 ~.:I1l::i a.:l Ln~;JU~l 11 ~lvlt/~ LLUi~ n11~ crL1t1U';)::t/ 11 fI 
• 'II • 

1iltltl1::~.:Ifl1i,fu ';)::ia.:liim1L1£JUil111.ffu~au LUU1~tltl1::~.:I~ ') 1tl t.lfl~1i1l1nm1L1t/U 
::, f'1 .f ~ '1 ::" \'Itl ... ~.......¥ ~ 

"IJULL1n1l::LuUl"lUj1U"IJ a.:lm1L1£JU bU"IJU~ a ') b ,;)lmLU1f1~"IJ a.:l'YI tlM~wtlilm111U£J11U11t.l fI 

't111~Ln~ lm.:lrl1.:1t/'YIL1[JuilL1,;)1tlLLt/t/LiU~11.:1 (Linear Structure) ;Ju
'II 

2. 'YItlMljUtytylU£J 11 (Cognitive) LUU'YItlMlj~ Ln~;JU,;)lmL U1~~"IJa.:l 

"lfa11~rl' (Chomsky) ~hJL~ui1t111t/~nmuaf (Skinner) ~.:IUm"lJa.:l'YItlMljl"ltl~m111Utl11 

"lfa11arl'L~al1 l"ltl~n111111UM[hfuLUmia.:l"IJ a.:l.nl £J1U~~h 11UMrriifl1111\tn~~ iia1111 rn ii 
~~1';) LLfI::f11111-mn.n1 £J1U~ LL~n~l.:lnUaan 1tl ~.:I,fu m1aanLLtlt/n11L~£JUm1~aUnfl11~ 

'II 

1l::fhi1nt\.:Im11JLL~n~1.:1.n1t11U"IJ a.:l11uMrf ~.:I~1 ~t/m1L1£JU1"IJ a.:l 11 UMrrLL~~::flua11l LL~n ~1.:1 
• 'II' 

nu 1l1nLLU1~~"lJ a.:l'YItlHljil'rh1~\n~LLU1~~m1aan LLt/t/lfl1.:1~11.:1t/'YIL~t1Utl1L1';)~tlLLt/t/ 
. ...f A '" 1 ....

~"lJ1 (Branching) "lJa.:lfl111L~El1 (Crowder) "IJU 'lJ.:Im1EltJnLLt/t/t/'YIL1£JU u~nMrn::~"IJ1,;):: 

't111~~L1t1U~a~1::1un11fl1t/fl11m1L1£Jui1 £J~ULa.:l t~ £J LQl"ll::El ~1'1fl.m11~aff1::htn11 
'II • 
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Latlmhilu1JtI-iI nT'Ith L~"H] LdmnU't1L1£./u~ LVl3J1::tnIf1U~U erL1t1ULL~Iil::flU~::~~i'unTH~UEI 
'II 

LifEl VI1"U t!h ~U ~~ 1i LVIii emnu 1.U Lit tl Vll ~~::~~i'u n1 1'1-i.1 L~Utl ~ EI hjt!u~::,r u tl ci nU 
'II 

fl1111~1111n fl1111mr~ LbIil:;fl11mmh1Jtl-ilerL1t1ULihl.Lh~ru
'II ... 

3. 'Ylfl~:otfl1-i1~i'l-i1fl113Ji' (Schema Theory) LUU'Ylfl~:ofiL~tli1 

tfl1-i1~l-i11l1tl" WlJtl-ilfl113J1~3JU~rJijtl cit!u ~::iiimYUl.::LUut Vlu~Vl1E1n~3J~iin11L ~El11 Itl-il 
'II' 'II , 

nUElci n11~11UMrJL1r.mi'tJ::~11.Vl1i It1-i1nun~3J') t!u iin11'l11fl1111TIVl1i~~~i'Ut!U~t1L~tl11
'II , 'II 'II , 

fl113J1~iitl ci L~3J (Pre-existing Knowledge) Ifl1-i1~11-i1fl113J1L1Julfl1-i1ffi'l-i1'] tJ3J1il1l1 tl1.U 
'II 'II 'II 'II 

~3Jv-il1Jeh13JU~rJ :A-il11U113Jfl113J1L~tI1nU1~n ~1~ULVI~n11nr 11tln11fhm113J~1-i1G) Len~l 
, 'II" 

LLIil ::iiVlUl ~1. U nl1'1-i.1~ 1.1 f(n111ui',]tI 11 Iil (Perception) L~ 11 ::nl1~U1-ntJ 3J Iil LUUnl 1~11\1 
..... , '.. 'II 'II 'II 'II 'II 

fl113JVl3J1 tl 1~ tln11th tlttlUfl113J'flmh-nlnUfl113J1L~3J 111£./"un1tJUfl113Ji'L~3J~iiEl ci LLIil:: 
'II 'II 'II 'II 

~lnn11n1:;~utlilmVlliIn11mVlrt-il ') r1·lhtl1.~Lnliln11L~tl3Jttl-ilfl113J1t!U') L-nl~1tlnU n111U1 
, , 'II: 'II 

LUU~-iltt1~rulirh1.~Ln~n11L1t1U1 Lrttl-il~ln ~li51n11L1tlui'l~Ln~,rut~tl1.111f'1~lnn111ui' 
u ~ ~ ~ 

utln~lnd Ifl1-i1tl11\1fl113J1iJ-iI"lhtl"Un111::~n (Recall) n-il~\I~l-i1 ') r1LfltlL1t1U13J1 
'II 'II 

4. 'YltlM:Ofl113Jli~VI~U 'Yl1\1i1cytlP (Cognitive Flexibility Theory) LU'I:t 

LL u1fi~~ L~ vil fl113J1LL~1il::tJ-iI~fl113J1t!u51Lfl1-i1tl11-i1~ LL tii~ LL1il::tliu'lTu'l1tlU3J1n Uti tl 
'II 'II 

LL~n~l-i1nU~t1 LL Ulfi~dtl-il~Iil1. ~Lnlilfl113Jfi~ 1.Un11t1 tlmLlJlJUm1t1utt1L1~1Ufl tl3J~l L~tl1 .... 

"liltln11tlElU Lvj fl tlUfl-il~a tfl1-i1tl11-i11J EI-iI tl-il~WJ13JifiLL~n~1-i1nu 
'II 

5. LLll':h'Y1f1 ~:otfl1 -iI tl11-i1fl113Ji'LLIil::'Ylfl~:O fl113JlililVl ~U'Yl1-i1i1 qJtlP ~:: 
,:t ,,,,, Q I I 4iClI ~ • ~ I I 

3Jfl113J LL~n ~1 \In U 'Yl1\1 LLU1 fl113J fl~ a ~ 3Jl n LLliI'YIfI MlJ'YI\I tltl-il ~1-i1 n tl-il ~ Iillil tJ nl1 El Eln LL lJ lJ 

lJ'Yl L1t1Utt1L1~1Ufl El3J~1 Llila1"lil tltlflU"uif~~uu"uin~Ul.:;~"mfL~tI-ilnu ~ tI Iii1\1 ~tru tlUU
'II , , 

LL'U,l fi~ Lfl tllnlJn11~~1:: LU tlUIfl1-i1 tl11\1 n11'1-i.lLtlUtJLdaVll 1.uimfUl.::~aVllilltI Sj ~ "Ufl113J 

l"l tI1 tI13J~,;):: L~ a 3J1£./ -ilfl113Ji'lVI linlJfl113J1li 51 tI rh~3J~~Liju acil\1 ~ ~1 mmlfilil1J a \lYl fI M1i~\I 
'II 'II 'II ;.J 

tltJ-ild~-ilrh"~L n~fh::iitfl1-i1tl11-i11J tJ-illJ'YI L1tlUtt1L1~1U LLlJlJ~ElVlIil1tl Sj~ "uin ~Ul.::LtI-il1.tl .... 

(L VIii ElU"mL3J\l3J 3J) t~ tl rrL1t1'l.mn flU~:: ~~i'lJ n11LtlUtlLda VI1"U~l~lJ~~1iLVIii tJ unULLIil::i.1i , .... , 
mtl~l t~ tildElVl1~,;)::~~1lJn11'l11LtlUEl';)::,rUtJcinUfl113Jtll3Jl1n Tl113Jntr~ LLIil::fl113J tlUh 

'II 

"lJ tl-il rrL1t1ULUUff1~ru 
'II ... ... ......

A) 1111L"iU'W'aG'l1UGllUil\l... 
n 1 1 L1 tI U11 liI tl n 1 1 LL tll \l Vl1 fl113J 1 ~1 £./ lil U LtJ \l"lJ a \l rrL1 £./ U LtJ U 

.... 'II 'II 

n1::U1Un11L1£JU1~ LtlU~1il1n11L1£./U 1~ lil1\1lill3Jfl113J tlUh fl113J tll3J11nLLIil::fl113JnUliI1Jtl\l 
'II 'II 

rtL1£JULa\l t~ £./';)::L uund::U1Un11L1£JU1LL~Iil::flf\lLn~,ru i.~ tJ ci1\lh L1£JUi'~1tl1lin11tlil ii 
'II 'II .... 

.ffUlil ElU~\l LL~ Li3J ~U~U~lJ acil\li.1 Llil tl LtI~ ttJnltlLLIil::~~tlnlUnl1Ul.1~LLrirrL1r.mi.~~n~l 
'II 

1 Lfl 11::~ 1.11:: Lii U ~ lil ~ Iillil ~a £J LL Iil::1.11U1.11\I n 1::UlUnl1L1 £J U1"lJ El \llil UL El\l LvJ m.t1 i.U f(n11 
, • , 'II 'II 

U1lJLUri £JU11in11L1£JUn~LVI 3J1:: tl3J l"l1tl3J~~:;'lb 'tJ'l"lil'U.m1L~tJ'U. ~flf,,~t.l '1.11 a-iYl £J 2Jfl~1 
.... '11''11 
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• 

LLa:: eJnl£.J 1/af'h (2545: 14-129) i,~U1L~UEl1TIm1i(im11L1ml.f~ijim~m::nTHi\lL~~hJ 
~ ~ 

...,.., ...,,:1 0 .AA .... ~ 

m1LL~1\1~1fl111/1~1£.J~ULEl\l"l.lEl\lf..lL1£.JU"iJ1U1U 9 1li ~\lU 
~ ~ 

1. m1i~m1L1£.JufLLU1JLmi~Tl1Vl (Individualized Instruction) LlJU 
~ 

m1i~tl1:: ~U m1mm1L1£.JUn",uri ~L1£.JU~~1it\ln\lfl111/ LL~ n~1\11::'Vd1\1Uflfl a 1~ £.J"iJ::i~1i 
~ ~ , 

~El~mrEl\lnU~~iJruru1 fl11:lJ~1:lJ11n fl11:lJ~1"iJ fl11:lJ~El\ln11 LLa::fl11:lJ~::~nn"l.lEl\l~L1£.JU
'" '" ~ 

I A .... ,:t i, "'''' ... 1.1 r,:f... A ..,.., A .....
 

LL~a::Uflfla 'll\lf..lL1£.JU"iJ:: ~1Ufl11:lJ1LLa:: 1::~um1mm1L1£.JU1"iJ1nmWInM1 flUfl11 ~UflU
, ~ ~ ~ 

~1 £.J~ULEl \I yf\l if;fUel tinufl11:lJ ~1 :lJ11n LLa::m1:lJ~::~1 n"l.l El\l ~L1£.JULEl\l Luuihfl'ru 
~ ~ '" 

2. m1i~n11L1£.JufLLUUf'lurJn11L1£.JU (Learning Center) LUU 
~ ~ 

n~::U1un11~ ~~ElUi~tl1::~un11mm1L1£.JUTI i~L~£.JU 1~ £.Jl 'It~L1£.Ju~nM1~1fl11:lJf~1£.J 
~ ~ ~ ~ ~ 

~ULEl\l ~1:lJ fl11:lJiEl\lm1 fl11:lJ ~Uh LLa::Tl11:lJ ~ :lJ11n"iJ1n f'lU rJm1L1£.JU~ ~~ElU i,~i~L ~1£.J:lJ 
~ ~ 

.f A d 1.1 1 1.1 A ... .... .... 

LUEl~1~11:: n"iJn11:lJLLa::ffEln11~ElULLUU 1::~:lJ ~£.J n~f'lU£.Jm1L1£.JU"iJ:::lJ~a1£.Jf'lU£.JLL~a:: 
~ ~ 

r -=t'¥ A ~ ~ '1 4.J~,:i .c:t.... .....,:t .., 

f'lU£.J"iJ:::lJ LUEl~1 ~11::LLa::n"iJn11:lJ LU~ L~1"iJ tUmLEl\l f..l L1£.JU"iJ::~:lJUL1£.JUnUL"l.I1f'lnM1~1fl11:lJ1 
~ ~, ~ 

"iJ1nf'lU rJ~1\1 "J ~i~ L~1EJ:lJi,1 El ti1\1~ a1n~a1£.J"iJUfl1U'Yl nf'lurJ ~L1£.JU"iJ::~El\ltl1::n ElUn"iJn11:lJ 
~ ~ ~, 

~1\1 "J ~1 :lJ~1 tl1LLn1:lJi,~ih~UliILEl1 i,1Tl1 £.Jl~m1~ LLa"l.l El\l~~ElU ~\I~ ffElU31::Yi1~,x1~ LUU~ 
~ ~ ~ ~ 

i"L~1EJ:lJf'lUrJm1L1EJU li~1LLU::u1 el1U1EJm1:lJ~::~1nlun11L1£.Juf VlfEl:lJyf\ltl1::LiJUf..lam1 
~ ~ 

A .., ..... l1=li .., 

L1£.JU1"l.1 El\lf..lL1£.JU~1£.J 
~ ~ 

3. m1i~n11L1£.JUniU'YlL1£.JU1tl1LLn1:lJ (Programmed Instruction) 
~ 

Luun1::U1U m1i~m1L1£.JUf~ijn11~f1\1UYlL1£.JU1tl1LLn11/i,1£l1\1~,x1~"iJ:: 1'It~L1EJUL1£.Juf 
~ ~ ~ 

~1 £.J~UL El \I "iJ:: L1£.JUii.~L 11~1Eli1 ~1 :lJfl11:lJ ~:lJ11n"l.l El\l LL~ a::Uflfla 1~ £.JU'Yl L1£.Ju~\ln£l11"iJ:: 
~ , 

LUUU'Yl L1£.J U ~U1 Ld'El~1 ~11::~ "iJ::1'It~L1£.JU i,~L1£.JU fLLU \I LUU~'" 1 £.J ti El £.J~ a1 £.J "J n1ElU 
~ ~ 

(Frames) L~ Ell'It~1 £.J~Elm1L1£.JUf 1ULL~a::n1ElU"iJ::ij LitEl~1fh ElnU1mLa::fhm:lJ~ L1£.JUL1£.J\I 
~ 

i,1 ~ElL rtEl\lnu 1~m~1/"iJ1n~1£.Ji,tl£.J1nL~mj\lliLn~m1L1EJuf~1:lJt&1~UUYIL1£.Ju1tl1LLn1:lJ~, ~ 

ff:lJU1m"iJ::ii LLUU'Yl~ ~ElUfl11:lJn11~,x1"l.1 El\ln11L1£.JU 1~ £.J ~L1£.JU~1:lJ11nYi1n11'Yl~ ~EluriElU 
~ ~ 

LLa::~i\lL1£.JUL~El~11"iJ~ElUm1L1£.Juf"l.lEl\l~ULEl\li,~fiuii 
~ 

4. m1i~m1L1EJu1~£.JliU'YlL1£.Ju1:lJ~a~1El~,"1£.Jm1L1£.Ju(Instruction 
~ 

Module) LUun1::U1um1i~n11L1£.JU f~ijm1fff1\1U'Yl L1£.JULUU~,"1£.J~ii LitEl~1~1Eln£l:lJ 
~ , 

tl1::~un11m"iJul U~1LEl\l ~f1\1;fUL ~ Ell'1t~L1lJu1.~L1£.JU f~1lJ~ULEl\l 1~£.Jij1~ntl1::~\lff~ 
~ ~ , 

ih~u~1.1LL'"UElULLa::-n~L"iJU 1:lJ~ awtt\l "J "iJ::tl1::nElui1 [ILLU1R~ 1~ntl1::~\lff n"iJn11:lJm1 
~ , 

L1£JU ~ElLLa::n11tl1::LiJUf..la m:lJtln~arnitEJ:lJi~i,1l.uinMm::LUULLV1:lJ~1\1"15it~tlmLii\lU11"iJ , 
LEln~1~m{~1£.Jn1::~1~Elci1\1~~1El11U11:lJLilu"15~LEln~11 Lilumr\l~El Lilu~u, 

5. m1i~m1L1£.Jui1~£.Jli"15~n11~ElU (Instruction Package) Lilu 
~ , 

n1::U1un11L1£.Juf"iJ1n"15~m1~ElU Lilu~Elm1~Elu"15it~~~\I~LiluinMm::"l.IEl\l~Eltl1::~:lJ (Multi
~ , 

- media) Ltlun11b~El~\lLL~~El\l"15it~~uhH111nUL~El '1"'~L~£J,"~ffi1Jfl111J1~~fl\lm11~£J 
~ ~ 
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e:n';)i~;fU~l'wru'VItb tJn11L1tJ U~13Ji1,r aLiia'VI1 LLfl::tb:: ~Um1nr"lJ a\l LL~ fl::'VI ti1 [J~ ~a\lm1 

';):li~L1tluj,~L1rJui'tl1';)i~Ltl1"JLiJWll'~ 'J U11';)hm~tl\l 'l1tl\l'VI~tln1::Lih "1l'~n11~aULL~fl:: 
'II 'II " , 

"1l'~1.h::nau<i11md'a'VI1~ld:: U1iI1fl1i\l ,lm1u lun11'ti11hn113J 1~~tlUn1ur Lan~11,lu, , , 
fl113Ji' Lflitl"li'ia'VI~a~a~-;)lLUU~Wrun';)m13J~1\1 6) 113J~\lLLUU1~U1::LiJu~flm1L1rJui' 

'II 'II 

6. m1i~m1L1tJui1~tJlifltl3J~1L~af"li1[J~tlU (Computer Assisted 
'II 

Instruction) Luum:U1um1L1[Jui'"lJa\l~L1tJu~a1~tJfltl3J~1L~tlf tA"ILUUL'Ylfl1Ulflfl1:~u~"I 
'11'11'11 

3J1 lob:: tJ n~1 iLUU~a'VI~tl Lflitl \I i'i tl ~1'V11Un11L1 tJui' 1~ tJi~ Ld'a'VI1~11::'VI~ tlU1::~um1ur 
, 'II 

~'VI1uli ~L1tJUj,~L1tJui' a1';)i~Luutrm~rn::U'Y1L1tJU 'VIti1 [Jm1L1£Ju'VI~alu1LLn13Jm1L1£JU 
'II 'II 

7. m~i~n1~L1£Jui'LLUUlfl~\I\l1U (Project Method) Luun~::U1um~ 
'II 

L1£JUf~ LTI~ lam~l~~ L1£JUj,<i1~nH1~ufl11LLfl::fl\li'i au nu~n';)n~~3J~13Jfl113J~U1,;)fl113Jmr~ 
'II 'II :.J. . . 

.:t .... A 6' A A.d 

Ufl::fl113J ~l3J1~n"lJtl\l ~ULtl"l 'l1\1 a1~mn~::111U m~'Yl1\11'Yl £J1fl1 ~~~ 'VI~tl n~::U1Um~tlU 'J 'Yl 

LUU ~:UU hJlilun1~~nH1'V11~h~tlulUL~tl\l,fU 'J 111 tJl~fi1 LLu::ih u'1nH1LLfl::fl113J 
I ... , I 

I .. ~ A~.-::i .ct A ...., A A A ""'" ..... 4 d 

"1l'1 tIL 'VI fl a ';)1 n ~ ~a u 'VI ~tl ~ 'Yl L"1l' rJ 1"1l'1 ru L"j"3J ~"I LL ~ n1~ Lfl anL ~a\l'VI~ a'VI1"lJ a 'Yl ';) ::fln1Y1 n1"j"
'II 'II .. 

11\1LL~U n1~~1LUU\l1Um 3J.ffu~tlU~n1'V1U~ ~ fl a ~';)um1tt1 L~ua ~ fl"llU oR "I1un1~,r~ri1 
~ 0j,,, .... ~ f"1 "'f"I' 0'1 '"1fl1"1"11UUU~3J1~n'Yll Vl'Yln~:;~U"1l'U a11lLlJU~ltJUflfl fl'VI~mlJUnfl3J ';)::n"j"::'Yll LUnfl1L~£JU , " 

'VI~aUtlnL1fl1L1tlUnL<i1 

8. m~i~n1~L1£Jui1~tJm~j,unflU~n1Y1 (Field Trip) Luum::U1um~ 
'II 

L1tJU i'~ tb~L1£JUtl anj,u~n H1 L1£JUi' m ~n1U ~~ dJULL'VI~\lfl113J-n UL~ a\ll!u. (tA\I tl~Utln 
'II 'II 'II 'II 'II 

~mU~L1[JUnumn~tJun&i) 1~tJiim~~nH1L1tJU~\I~1\1 'J lu~mu~,fu~13Jn~::~1um~'VI~a 
'II 'II 

in-n1~~~~tlULLfl::~L1tJU1~i13J nU11\lLL~Uj,1' LLfl::5jm~aiiu~ltl ~1U ~ fln11L1EJUf';)ln-na3J fl 
'II 'II , 'II 'II 

~L<i1~n 1Y1L1tlui' 
'II 

9. nl~i~nl~L1tlUn~ EJliLL 'VI ~"I L1tJU-nWlf3J"1l'ULLfl::1l~~3J"1l'1&i LUU 
'II 'II , 

n~:U1un1~L1tJui'~linnH::n~::U1um~~1\1 Gl lUnl~11\1LL~UL~aLL~1\1'V11fl113Ji',;)lmL'VI~\I 
'II J 'II 

L1tJUnul~"IL1rJULL~::"1l'3J"1l'Ui13JnU~::'VI11"1~~aULL~:;~L1tJUtl~1"1LUU~::UU 
'II , 'II 'II 

2.3.2 ~"~HL,u:')t1LLuuTfI')""-i1"U't1L~u,,uhL~,.')t1 
u u 

LV-lh';)u ~~mllU1n~ (2543) LVllifl113J'VI3Jl [J"lJfl\lU'Y1 L1EJU~lL1,;)~U"h 
, 'II 

LUUnl~i~~::UUnl"n1rJunl~~aU~ LTI"1tlnl~1i ~L1rJ Uu~:;n aun~ nn3Jn1~L1tlU<i11 EJ~UL tl"l 
'II 

.f .4.... L" f"1::' ... '" "'t .I.... "''' " 1iI13J LUtl'VI1 'J1,'J,;)~ 1LlJU"lJU~tlU ~L ~£JU3J tlm~lJ~::L3JU~~ n1~L~[JU~"lJ tl\l~ULe)\I~1t1m~~,;)ln 
'II 'II 'II 

~~~:'t1tlun~u LL~::fitl11LUuin-~tlU~'t111~~L1[JuLn~n1~L1tJui'~1tJ~ULEl\l 
'II 'II 
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• 

n)	 ~"(;l'llt:l\l1Jm~E1,"a1L~~J't1 

h~ h';)u ~"H'U.1iUln~ '~.,.hnl1-;ilLLUn-ll'ii.~"lJ e:h1U'Y1L111U~lL1,;)111~13J 
~	 ~ 

1ULLUU"lJ Eh1ElUn1n!VI~El~El~L,n Um1ID1..1U'Y1L1£JU~1 L~,;)1UL~dju 3 "ll'ii.~ '~LLTi 
~ ~	 ~ 

1. "ll'ii.~LElntf11V11EllI\,:r..1;ElUY1L111U~lL~,;)dU 
,	 ~ 

- U'YlL1t.m1u"mn13J 

- U'YlL111U13J~i:l~1 
~ 

- U'YlL111U Keller Plan 
, 

A	 ,d A , 

2. "ll'U~LmEl..111El"ll'111G{ElU 

- U'YlL111UG{'i:l~U1::n ElULffll..1 

- U'YlL111UL'YlUUWnmffll..1 

.. .. ..1 ..... 
- U't1L111U1~ El'l'1f11U 

.. "" .. 
- U'YlL111Ufl El1lW1L~El1 

• U'YlL111U~lL~,;)1u1u"mm1l (Program Instruction) 
~ 

LiJuli'nldG{Elu~1i..1LUUL~ 
~ 

~L111U
~ 

L n~n11L111U 1~111 GlUL El..1 LU1U LLUU"lJ El..1LEln G{11 
~ ~ 

(Paper Based) iim1LLU..1LiiElVll 

ElElmiJuVI'\.bmjElm~n 'J LL~1Ul111L111..1~1~UL dElVll1~mi1l';)lnJl£J'UlI1n L~ElLi~L1£JUL~ii 

.w~u 1nl11Un11L111U1 1~ lIiin11,r~U1::G{Un11nr n';)n1111L~~L111 U'~1~~ El1J11UU'I'1 L111U 
~	 ~ 

L~ ElLiJ~1Elnl G{L i ~L111U '~ii ff1U'i111nUU'YlL1£J U L"lfU Li~L111\H &i 11 ~l i:l..1LU"lfEl..1il..1 nl1 
~	 ~ . 

L~Eln~ElU n11L~~L111U'~~~EluVl1El.,.hn';)n1111~1..1 'J ~111~~G{1l..1,r~'1,fU {ltlLtJunl1 
~	 ~ 

LG{111 LLd..1LUn11L1l1U1"lJ El..1~L1mI.Elth..1V1i1...1 LLi:l::VI t..1,;)ln~~L111U~ElU~lfll11LL~1 ';)::'~~U~i:l 
~ ~	 ~ 

"lJ El..1~l~ElU ';)lnUYIL1l1'1.1,'~r1U iiil~ElUflnVl1El~~ LiJumd"lf111Li~L111U'~L111Un u~..1~rm 
~	 ~ ~ ~ 

LYJaul'uLi LiJU~U~lULULitaVll~a 'l1'~r1ufi ~lV1~UL 1~1~L,n Unl1L1£Ju';)::mnVl1ElUall..
 
itua cinu fl1l11 G{111l1fl"lJ a..1 LL~i:l::Uflfli:l flU~ L111ULri..1n Ell';)';)::LiL1tnUEl£Jnll flU~L1l1uaau 

~	 ~ 

~..1JU ~..1:lL ~L '"'U11U'Yl L1£JU~1 L~,;)1uhhLLn13Jd"li111~~ifllJVll L~a \Ifl1l11 LL~ n~l..1d::Vlll..1 
'II	 ... 

Uflfli:l'~ 
~ 

•	 U'Y1L111U~lL1,;)1U111~i:li:ll (Modular Package) LtJuli'G{au~LtJ~ 1an1G{L~ 
'II	 ~ 

~L1mt'~~m~nrrUfl'rl~1£J~ULEl..1 Lu1ULLUULanG{11 (Paper Based) L"lfUL~lI1nUU'I'1L111U 
~	 ~ 

tllL1';)1ulU1LLn111 ~..1LtJuli'n11 G{tlU~LUU~L1l1UfIIurJni:ll..1 (Child Center) 1~lIiifl1~G{au 
~	 ~ 'II ~~ 

LtJU~flTlJfl1l:lLL u::a cil..1Ln ~;a~ ~..1tnHrn::"lJ a..1U'Y1L1£Ju';)::iin11LLti..1 LdaVll aElmtJ1.mU1 trnl1 
~ ~ 

L111U (Units) LL~1 LL~m ii'ElVll"lJ El..1V1ti111n11L111UaamlluVlu111 ci all 'J Vl1tlL111nll Module 

LL~1ThVlU~1~flU1::G{..1~L i\lwC]&in1111tf\l"lJa\lVlU1 £Jn1dL111ULLi:l::"lJ a\l Module Ld El~L1£JUL1£JU 
~	 ~ 

';)ULULL~i:l:: Module LLtr1';)::~a..1""hn11'Yl~G{au 1~ 1I ~G{tlU,;)::LlIU~'W,;)11rn1'h ~L1l1u';)::r·hu 
~ ~ ~ 
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lJ'Yl L1£Jttt!tt~~~1El~1it!tt til ~11J11fl~EllJ~lWilllJLnm't1~nl~tt~~ l'~L1£Jtt~\I~::~llJl1fl~t1 
'IJ 

L1£Jtt1tt Module ~ El~t1~~ LL~til ~1i~ltt mlJ Lnrn't1~f1\1ntlJ~t1L1 £.I ttLUfI~lL~lJ LL~Tthnl1 

'Yl~ ~EllJ1 ~1iEin~f\l ii El'"h Luttm1t11lJw.nlJf~Lutt~tt;ntt1 ttnl1L1£JttL itEl~l~El ~t11 in1J 
'IJ ... 

erL1£Jtt L~El1ierL1£Jtt~~di~m1L1£Jttf~iitl1::~'Yl~111'r-l 
'IJ 'IJ 'IJ 

• lJ'YlL1£JtttllL1';)1t1 Keller Plan Lutt1n-m1~Eltt ~L1£Jfi'".h m1~n'M'lt~£J~1~\1 
'IJ 

(Personalized System of Instruction: psi) iitn'M'rn::A~l£JnlJlJ'YlL~£Jtttl1L1~1t1tlJ~~~1 
'IJ 'IJ 

f'i El ~::iinl1LL1J\I LitEl~l El El muttVI ti1 £.I UEl £.I ') LL~1fhVltt~1~ fltl 1:: ~\1 ~1 ttLL~ ~::~ ti1 £.I ~::,,... ... 
LL~n~l\1nWnlJ'YlL~£.Itt Keller Plan it~::iinl1nlV1tt~1n-m1L~£Jtt n~n11lJm1L~£Jttf 'r-lfEl3J't1.J 

. 'IJ 

nlV1WiILm~\I-nEllJ~~1El~El~li 1ttm1~n'M'1V11~11lJf L~f11~lJ11~1~fltl1::~\I~~~.J~1' ~\It!tt 
'IJ 'IJ' , 

~~fl\1lJ'Yl Li£Jtt~::~El\l L~ f1n~Elm1~Eltt 1iLn~~11lJilJ~ttf~El~~ ~El\l1::W:il\1~El~ L~ Eln nlJ 
'IJ 

11.1 LLlJlJm1L~£Jtt 't1n 'M'::nT'n~£Jttf ~11lJ ~el\lnl1 LL~::t11::~lJnl1nr"1J El\l ~L~£Jtt tll~1lJ~El~1 i 
'IJ. 'IJ 'IJ 

~~LLfi ~El~\lYilJvr t~~'t1\'1tt~n'M'l LL~::~EllJYi1L~Elf Lutt~tt ~lnt!tt1ierL1£Jtt'tilm1~n'M'1~"W 
'IJ 

~ttLEl\l~llJn1::lJ1ttm1Li£JttfLL~::n~n11lJ~~~ ~l' Ldfl ~L~£Jtt'til nl1~n'M'1~ttL-nl1~ LL~1~::~El\l 
'IJ 'IJ 

'tilm1 'Yl~~EllJLri m.h::Liitt~ ~m1L~£Jtt itttVIti1 £Jt!tt ':h~llJl1fl ~EllJ ~ltt~llJ Ln rn't1~fh~tt~ 
'IJ 

~1'~1El ~1i til~ltt~\I~:: ~11J11fl~~::~t1 L1£Jtt1ttLUflVll Module ~ El ~ t1~~ LL~til ~1i ~ltt~ El\l 

'tilm1~n'M'1 Litel~11tt Module tftt1Vl1iEin~f\l 

• lJ'YIL1£Jtttl"1L1~1t1~h~t11::nfllJL~£J\I (Slide Multi-Vision) LlJttnl1ii.l111'r-l 
'IJ 

"1fU~ ttli\lLL~\I ~'til~lnYJ~lJ t'r-l~nyJ (Positive):: "1fU~~Vl1El"1Jl1~hn~~ Vl1f1 LL~tt'r-l~l~~n 

~1mL~ttm'fiL~'Yl "1Jttl~2 x 2 U1 lJltlfl\1LuttlJ~L~£Jttttl1LLn1lJtllV11lJm1L1£Jtt~1£.1~ttLEl\l 

(Self Learning) t~£.IQ1£.1~1m~~El\l Ql£Jtl~~~LLlJlJel~ttt1ii1iI11'r-ltl11n!l;fttlJtt~ElQl£J 'r-lfEllJ 

nlJiiL~£J\I~llJ11m £.I 1.11::n f1lJ~ln L'YltlL~£J\I tlEl~~~f1\1~llJI11'r-l ~1lJ~lJ~1£Jtltmln rnLtI~ £.Itt , '" '" 

111'r-l~Elu1 ttL'Y1t1L~£J\I a'~~lIltl1::nEllJ L~£J\I~ii.llJl 'liLiJttlJ'Y1L1£Jttt t11LLn1lJ 'til'liLn~nl1L1£.1tt f 
'IJ 'IJ 

~~~ ~L1£Jtt~El\lii~11:IJf vrW~ltt 'lttnl11iL~~El\lQl£J~~~~ LL~::.fftt~Eltt1ttm1f-J~~lJ'Y1L1£Jtt 
'IJ 'IJ'" 

ttl1LLn1lJ~h~ t11::n EllJ L~£J \I~ Eltt-nl\1 U\I, mn 

• lJ'Y1L1 £Jtttll L1~1t1 L'Yltl Utti1m~£J\I Luttm1tll £J'Yl f1~ 'ltttn'M'm::"1J El\l L~£J\I'r-l ~ 
'IJ 'IJ 

~1El L~£J\I L'r-l~\I ~\1 ~L1£Jtt~::L1£Jttfl~~1 £.Im1oW\I~lm 'YltlL~£J\I~ ii"1Jttl~L~nn::Yl~1~ LL~::ii11m 
'IJ 'IJ 

~1i LL'r-l\l L'Yltlutti1 n L~£J\I ~~L utt~Elnl1tleltt ~ iitl1::ff'Yl~111'r-l a'\I ~1il1~::L utt'lttm1tlElttffl\l 
'IJ 

L'r-l ~\I ~tt~1 nl11J nYln 'M'1 'Yll \I 111 'M'1 ~ 11:IJA~ t~ mQ'r-ll:: El Ul \I [j\ll ttnl11,nttnl1L1£J tt 

111 'M'1 ~1\1 tI1:: L'Yl \'I L'r-l11:: ~ ,mtn 'M'rn::"1J El \I L'Yl tI L~£J \I~ tll1J11fl Lil ~ oW\I £JElttn ~lJ~ tllJl~~~llJ 

~El\lm1 t~ £J~ 5\11i ~11lJL ~ £J\I~1\1 1ttL itflVllLVliiflttL~lJ tlllJl1fl1iL~'Yln tlflltt~ LL~::, 
~~ El~L1~l ~::~1n~ Elm11i\lltt ~\I~~1lJ ~11lJU£JlJLtlttElcll\1lJln..t1'Ylnvttt~"1JEl\ltl1::L'Yl~~'Yl £.I, 
LL~L rtfl\l~lnnl1L1£.1tt~ln L'YltlL~£J\I LUttm1L1£Jttf~~1i ~11J11fllJ El\l L~ttI11'r-ltl1::n EllJ~~ ~\lt!tt 

'IJ 



• 
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L~miJ"n1"i~~,jmffmm£1lJ"1Itl\lLfl1.1Lff£1\l ~\lnm~i~thTi3j tI'VI~ElLtin ffl~1.h::n tllJLfl1.1Lff£1\l~n 
'II 

~tJlnYnh::n tllJ'l"Ldtl'VI1i-n1tt" 6] L~tI 'lirrL~rJtt ffl~l~{)Yi'\lL fltJ LL~::~~tJth::ntllJL vlm-ll1'l';)'Yi
'll 'II 'II'll 

...f 
~"11" 

• UflL~£1"t%lL1';)~tJi~tm1~lt' LiJ"m~'I11U'Yl ~£1"~fl~L~tlntl£i1\l L'VIm::R~ m 
'II 

uwnmihulnJnJ1tlUl1V1LW::Lff£1\l ~,,'l"3hu.i~tmfltJ t~m,h"n~::lJ1"m~r-I~~~1~.ff"~tI"...... 
m~f.l~~ 'I11'tJlinuL~~tI"i~tm 'YltJ LL~::1 'Yl~'t1~U LLR~" L4t1"~11 Ldtl'VI1 m~R1TI~ m~tJ~u~ 

"1IU1"n1~n';)nn~LL~::.ffu~ tl\t n1~'t11"lU~1\l 6] 't11'li rrL~£1"Ln~~11~i'LL~::..rm~:: UflL~£1" 
'II 'II 

t%1 L1';)~tJ1~ttl't1~lt'd' rrL1£1"';)::'Yi L~ "~\l1nVlLL~::Lff£1\l R1 m~{) h'~nU~lUU~~~'VI~m1 £1 
'll 'll 1 

n~~ ~"i~t tI';)::LtlU~1LW~\l L~tl\l~11'ludftl'VI1 ~ rrL~ £1U R1 ~1'mLiJ~"lf~fi~f\l fi'VI "fi'Yi 
1 'II 

R1~1~{)'VIU~~111~ii\lU1\l1U~~.j1'V1~tI~ 111VIilmYi t~ £1'~ ill'l~'LffmdtlL4t1\l'tJ LL~UflL1£md' 
1 'II • 'II 'II 

,;)::'~ffl~l~{)'l~-lltl~~rjtlumru (Feedback) ,~ 
'II 

• UflL1£mt%1 L11U~tJ~ tl ~~1L~tlf LUUU'Yl ~t1"~1 L11U1tJ~nn1~1i~ a~~1 L'ltlf 
'II 'II 

Ltl"~1n~1\llu.n1~ri1 t1'Ylv~~11~i'LL'Yl"~\l'W~W'VI~tl ~tltJ~::Ll1'Yl~" 6] lJ'Y1L1t1"~ tI~~1 L~ tlf 
'II 

-n1tJRtI" ·ii'VI~nm~L~t11nUU'Y1L1£1" ltJ~LLm~ LL~ii~n £1 111 VI L'VIi'ttln11U'Yl L1£1"ttJ~LLn~~ 

fflm~mL1rt"1l -lltlUnVl~tl\l"1ltl\lU'YlL1t1"ltJ~LLm~'~ .ff"~ tI"~"~i1U'lum~RtI"vi1£.JlJ'Y1L~£.JU... 
fltl~~1L~ tlf-n1 £.J RtI"tJ~::n tllJLtJvi1 £.J m~LR"tl Littl'VI1'l~rrL1£.J"Eh"'t11~11~ L,j111U'VI~\l1U1n 

'II 

tt"n1U::n,h{)1~1~~L1t1U~tlum~~11~L,j1h L~tl ~~1,;)RtllJ11~~£1"n~11~L,j1h{)n~tl\l 
'II 'II 'II 

mtlL~ Lrl tI~L1£1" i.vi~tllJf11m~LL~1~tI~~1L~tlfn';):: 't11n1~LU~ £.Jf11m~ ~~L1£.J" Lvi~tlui.tJ 
'll' 'II 

lwnmt" 6] 'VI~\l,;)lntt"n1U::,j1~i.~L1U"1"ri1"~tl'tJ 
'21) ,.t.luuutA,."a~1"Ufll~g,.uh L~"'nJ 

~ ~ 

~tJuuul~~\lRi'l"lJ'YlL~£1U~L~';)~tJ LLU\ltltln'~LiJ" 3 ~tJLLUU fitl 
'II 'II 'II 

1) lJYIL1t1"~lL11U~tJLLlJUL~£.J\lfl1~Uui"~~\l LiJ"~tJLLUUU'Y1L1£.J"~ii 
'II 'II 

n1~LLU\lLd'tI'VI1t1t1miJmnbmJtltI 6] ~~m Utl\lnu t~rJL~~,;)lnJl£1'tJVll t11n~L1t1"';)::~tl\l 
'II 

L~£1"'t tJri ~::'VI It1£11U1nVlli1rJLL ~n LL~::nl1~tl i.tJ~l~ fl1~U 1U::-lll~'VIlt 1£11~V1 It1£1'VI'rt\li.~'t~ 

L~~"1I1~ ~\l.yh1m.t1U1n'VIlt1rJLL ~n 6] ';)::LiJu~"!1""1J tl\l'VIU1£1 ~ tl'tJ ~m~Hlt::"1I tl\lU'YlL1t1" 

~L1';)~tJ1.h::Ll1't1d' LU"LLlJuli~tluf11m~LLuu{)n~~'VI~tll iL~~f111" -ntl\l11\l LL~::lirrL1£.J" 
'II 'II 'll 

~~1,;)f11~tlU1"'VIlt') t1t1~'ttJ 
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2) lJ'Yl L1£JlH~lL 1,;)1ULLlJlJLL~n LL"lJ'U.'1 LiJ'U.lJ'YlL1£J'U.~1 L1,;)1Uf1 ~11'1;t'U.m 

. 
~ ~ 

L~ a ~1 ii.'1ii'l Tl1111 LL~ n ~1 '1"lJ a '1lJTImuil'U. 'VI ~n lJ 'Yl L1 £.I 'U.LL lJ1JLL~ fiLL"lJ 'U.'1 if ~L1 £.I'U. ';):: ~tJ'Ihi 
~ 

~~ ~ll1lJ'YlL1£J'U.Lil'U.~l ~lJ ~1 £J li11 L"li'U.L~£J1nlJlJ'YlL1£J'U.LLlJlJ Li'U.~1" VIm £Jti" ~L1£J'U.'li1~::Yh 
~ 

lJ'Yl L1£.1'U.f1Lil'U.1J'YlL1£J'U.'u L~fl £.I ') ';)'U.m::Y1'''~L1£.1'U. til LL lJlJ'Yl~ ~tJ'uf1ml1 'U.lJ'Yl L1£.1'U."f'U.'li'~ ~'1 
~ ~ 

1'U.U'YlL1£J'U.';)::LL£Jn afi1J1 £J~"f1 ~L1£J'U.~'1'li'Yl11lJ ';)'U.n1::Y1''1 ~L1£J'U.L1£J'U.l 'U.lJ'Yl L1£J'U.~ ahl~n'~ 
~ ~ 

I d""" '" 0 A .at. d 

LL~ ~::lJ'Yl L1£.1'U.lIn';)::rnll~1 £.Imnll1 LL1J1H~ fln~ alJ nl1~~~lJ'YlL1£J'U.LLlJlJ LL~n LL"lJ'U.'1 al';)';):: 

~~~;f'U. L~ a1,rnlJLTI~a'l-rl1 £J ~fl'U. Vl1EJ ril LiJ'U.LcllJlii.~ 

3) lJ'Yl L1£J'U.ffl L1,;)1t1LLlJ1JLLa~~"fi~ Lil'U.1J'YlL1£.1'U.ffl L11ij1t1~ijim~m:: 
~ ~ 

LLlJU LL~nLL "lJ'U.~ LL~m1L~'U.fl LiiflVll';)::mnnl1 LLi>'l::nl1til fllJ~lnl :IJ';)::n1::til1Wt11 £JlJ'YlL1£J'U. 

nl r.rt.1£J'U.~ m1mL~~" 1'\K111 Tl111l'rt'U.lJ'YlL1£.1'U.,f'U.n ~lm1n,jll1lJ'YlL1£.1'U."f 'U.i.u'~ 
~ ~ ~ 

2.3.3 i'M;Hl'W",a-"t""1'l...tGII"11J't1 L~~",hL~'l1.l 
'U 

.ff'U.~f)'U.V1in1'U.m1~~'U.1lJ'YlL1£J'U.~lL 1';)1U 8 .ff'U.~tm ~lm1n~1t1'~~-\ld 
~ 1 

1. ~n'M1V1in~m L~ a1'\K'Yl11U-jl,;)::~fl-\l~a'U.fl::hul" LirflVll~';)::~a'U.Lil'U. 
~ 

mh-\li.1 1::~1J' V1'U.LLi>'l::';)::1~ ~i>'l 'l'U.tn'Mnb::fl cil'1i.1 
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2. ~'1 fl1111li'l '1'1111 rJL Qvn:1tl. nTHi11'1lJ 'YlL1 1'J tl. 1 ~ rJ ~1 U'I i1 'I EI 1 rJ 
•	 1 

..K .... A.A".... .... ~ ..... A A ..... 

vnl.;i1 tl.fl11111L~11 VlU;J1U'Yl1'11~U1i1111 LLfl ::1::~lJ"lfWlJ EI'IUn L1 rJ ULLfl :1111t'l'1'Yln 1Y::"1J EI'I 
... 'II 40 ..... 

~L1rJ'U 
'II 

3. 11'I "1J EllJL"1J~'11'U 'I'I~El11'1 L~11fl1'1L~EI'I L~ E1,h til'Un'"l1ih~lJL~EI'I111 

riEl'U~~'1 1~ rJ,;)::~ EI'I~lU'Ii1'1L ~~m1nr~~Elfl1111~EJL rtEl'l~111fl113J LUW~1'1~dl~;f'U L~ Elli• 
~L1rJ'ULn~m1L1rJ'U1~~ LL~:LiJ'Um1iJEI'In'Um1~n~~'UL~EI'I111lJ1'1~Eltl. 
'II	 'II 

4. 11lJ1111 LL~:,r~,j1LL'Un L4E1'1111 Luwffu~"lfl113J1~~n1Y1m LLGl::ii 
'II 

" .d ........ .cf A.J .... X::' ,.K.do .... A 

fl113J L~ 'ULn rJ1'lJ EI'I n lJ L'UEI ~1'lJ EI'IlJ'Yl L1 rJ 'U 'Yl ';):: ~11'1'lJtl. 'Yl'l '1'13J ~ L"lf'U L'UEI ~1'Yl ~lfl ty ';)1'1 ') 

1l1Vlth:nEllJ m1"i1~UWnn m1i'lLn~ m1'Yl~GlEl'l 

5. L;j tI'UlJ'YlL'irJtl.iohL~"iI1tl Lvh1l~~EI~'\.b tl£j EI rJ'lJ EI'IlJ'Yl L~rJtl.Ltl L~"iI1tlfl11ii 
'II	 'II 

in1Ym::~Ltlum1L;jtlULtiEl~li"lflLtluw~h mJEI rJ ') iiLi!EI~rILLfl::~lElTIlJl rJ~~'1~~fl113J~'Uh 
'II 

"1J EI\lrrL~rJU ,till,.,~L~t1ULn~fl113Ji3Jtl'YlR~flmn~~~L fl11Lii t1ULitEl~11 iVl1~Yi\l'Y.h~"iI::~li.~ 
'II 'II	 • 

Ltl i1\1~U1 tI ~ EI tI~ ~L1rJ'U i.~Lfl tI~n1Ylm LL~l L~ EJLiJum1'YllJ'Yl1U~\I~ L1t1'UmLLGt1Einfl#\I LLfl: 
'II 

1,.,~L'irJtl.'Yll1lJ~l~ EllJ~t1 n~EI\I L~EI Lilum1L~13JLL1\1 Ld'EI~l"1JEI\llJ'YlL1tm 
'II	 'II 

6. LLni."1JLtl~1'JULLtlfl'llJ'YlL11'J'U~rll\1;tUUl3Jl ~11"i1'YllJ'Yl1tl.l~li L~EJLLfihJ 

LtI~ rJULLtli'l\lli~;fu rr\l1U~lUml3Jt1n~EI'I~l3J~ini"lfl L'Ylfliifl"1J EI\lm1L1tlU ~lu~in1l11Yl 
'II 

fl113J~3J11t11um1iElfl'n3J~m1'J 

7.	 'Yl~~EllJlJ'YlL'itlU 'l'hL~~tl 3 ~n1Ym:: ~\ld 
d -:4 ,::J.... .... ~I f:; 

- m1'Yl~ ~El1JLLlJlJ ~ U\I ~ EI ~ '1.1.\1 Li:Jum1'Yl ~ ~EI lJ 'Yl tl1::n EllJ ~1 tI ~ L"1J rJ U 
'II 

lJ'YlL~rJU nlJ~1LL'YlWlJ EI\ln ~3J~L1rJU fl11LU'Uum1tJu~L'irJUelElU 
• 'II 

- nl1'Yl~ ~El1JL t1un ~ 3JL~ n ') LEJ1lJ'YlL~rJ'1.1.i. tl 'Yl~ ~EllJn1J'l.rnL1 rJun ~ 3J 

li~n ') um'irJu~L~Eln3Jl'Yl~flEl\lLtltl.Um~rJu1::~utllun~1\1,jlu1U4-5 flU 

- m1'Yl~~ElU1l1fl ~Ul3J Ltlunl1'Yl~ ~Elunuun l~tJU~\I.ff'U1U~1l11::,;)1\1 
...

lC:i .... , .-:::::I	 ..... ;d 

nl1'Yl~ ~ElUfl113J'Yl\lLLUU 'Yl ~ ~E1un ElUL1tlU LLfl:: LLUU'Yl~ ~ElU~ fl\l11rJ '1.1. 

8. iLfl11::"'~i'ln11'Yl~ ~ElU L~EI"lU'YlL~[Jtl.LtlL 1"i11t1~r.htl.n11'Yl~~ElULL~1 
'II 

i.tiliL'Ylflitflm1rll\1U'Yl L~rJULLUU~L1ml.~EllJ LEI \I 
'II 

~ A ff. 
2.4 U't11"anUU)3Jff'lL~ll'i~'lUftll,"(Computer Assisted Instruction) 

A. Q.;	 .olI:I.A. tf I 

2.4.1	 'l'lGMU1 fl1'itlll\lUfIL'iU,"flll3Jff'lL~ll'i~1UftuU 

n) tlJ:~fl1111Ltlum'lJEI\lUrIL1rJ'UflEl3J~1L~E1f-rl1 rJ ~ElU 

t1tl.El3JVl1 (~uYi~~,.r) Lfll~,;)1~LL~\l (2541) n~11n\ltl1::1~fl113J 

Lih~3Jl"1JEI'IU'YlL~rJ'UflEl3JW1 L~ Elf-rl1 tJ~ElU il LL u1fi~ lum1"lfl El3J~l L~ Elfmli'Yll\1m1~n1Yl 
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1u,~n1Ym::tI Eh1U'YlL1tJU,A fl3J~1L~ El'f"1f1 tJ~flU, d iilh::-wiA113JLUu,3J13J1nn11 30 U U~1 1~ tJ';):: 

n~11LUu, 3 "1f1\1t1fl\ln11~~'U1 ~\ld 

tI) ~~'U1m'Tiflu,m1L,j13J1'i1fl\ll3JlmAfl3J~1L~Bf 

n11'l-'h Afl3J~1 L~ fl f3J11,nu,1\1m1~n1Y1L~3Jiiitu,1U,1.h::L'Yl~ ~'VI1!fl L3J1m 

l.h::3J1m"1f1\113iil1tJ A.~.1950 n\l"1f1\1~u,U A.~.1960 ~\I"1f1\1LL1m!u,Afl3J~1L~flfrY\lii'ilU,1~ 

1'VItti LLiil::ii11A1 LLW\I ~\liim1li.1Afl3J~1L~ flft-nL ~flm1~n1Y1 ~n1YUl.::'iI fl\l LA~fl\ln iil ~1'V11U\l1U, 
'" 

fi~A1U, 1 m~1 Liil'il LLiil ::~lVt1ul,n u,\l1u,li1n11 L"1fU, \l1U,,r~ Lfiu,jfl3Jiil 1::LutJu,1.h::l~ ~1\1 '), ~ 

3J1nn11 ,;)lm!U,U U,1 fi~'ilfl\lA fl3J~1 L~ flf"1f1 tJ~flu,l~~3JitU,~1 tJl~m.h::~\I~L vJ flli ~L1tJU, ~ , ~ 

L1 tJ u,hh1u,hriil fl n1 ~L1tJ wrl fl3J L~13J U, fl n L1 '11 1u, ~n 1Ym::'iI fl \lU 'YlL1 tJ U,LLU U1131LLn 13J 

(Programmed Instruction : PI) 1~tJl-n~1'V1,r\l~fllu,m1li.1L~u,flL\tfl'VI1 iim1i\lA1tll3J')' 

~L1tJu,mh\l~~1 L~3J flLLiil::1iL'YlAUA'iI fl\ln11L~13JLL 1\1 (Reinforcement) ~\I LUU,f·Hil\11 u,1,rtJ1I fl\l 
~ 

ULflrJ ~nu,L u,flf (B.F. Skinner) L~tJ1nU'Ylfl1Y~~f1~n113JUtJ3J (Behaviorism) ~fl3J1ii 

LL'U1fi~ lu,m1U1A fl3J~1L~flf3J11,nu,n11li.1L~u,miffl'VI1LL'Y1u,'VI,r\l~flLn~itu,l~tJ 2 ~tl1UU, fi fl 

3J'VI11'Yl tJ1~tJ~LL~wrJ flf~ LLiil::3J'VI11'Yl tJ1~tJa'1~u,fltJi LL~\I Lfl flfU1U,1 - LL"1f3JL13ru';)'l! "1f1\1~U,U 
'" 

A.~.1960 3J'VI11'Yl tJ1~tJ~LL~U,rJflf~ l~iin11~~'U11::UUAfl3J~1L~flf~"1f1tJl u,m1tJmJwnn1Y:: 

~1u,mii.~~1~~fLLiil::m11-nm1Y1~'VI1UL~n1u,1::~1J131::tl3J ;A\I ti flLUU,,;)~L~3J'iI fl\l m1A113J L~ fl, 
11A fl3J~1L~ flf~13J11tlYi1Vt,"1~ L~ii flU,A1'V11fl ~1 L~ flf~ ii131::i'YlTIfl1wl~ 1u,tI m::L~ tJ1nu,ii 

~ 

m1li.1A fl3J~ 1 L~ flf'l1.l1,nu,m1L1tJ u,n11 ~flU,'iI fl\l3J'VI11'Yl tJ1 ~tJa iil~U,fl tJ i111 tJ 1~~ fll A1\ln11 

LWiill~ (Plato) ~~3J11tll-nAfl3J~1L~flf"1f1tJ~flu,l~mfl1JAiil3JA1ULnflU'Ylni"1f1 ,r~1~ILUu,m1, , 
~~m1L1tJu,m1~flu,LL1JU L~3J113 LL1J UUU,A fl3J~1 L~ flf fi fl iim1li.1 ~n1Ym::f1fl3J~1L~flf,r~m1 

'II 

m1~flu, (Computer-Managed Instruction: CMI) 3J11-n~\lLUU,1::UU~~13J11mfiu~ii~,jfl3Jiil 
'II 

'ilfl\l m,n~ U,em';)ln drY\I ~13J11tl~ flU ~U,fl\lA113JLL~n~1\1~1U,UAAiill~ LLiil::1u,u A. ~ .1963 
~ , 

m1J11rf';)ln3J'VI11fl tJ1~tJ~lfmr'Yl (Dartmouth) l~~~U,11111Y1 LU initu, ,thliLn~A113JUtJ3J 

1u,m11-n1111Y1 Luin1u,m1bii tJU,U'YlL1tJU,A fl3J~1L~ flf"1f1 tJ ~flU, 1U,L1iil1~ fl3J1 

A) ~~u,lm1'V1~\lm1L,j13J1'i1fl\ll3JlmA fl3J~1L~flf 

'VI ~\I"lniim1li.1l3J lA1A fl3J~1L~ flfL,j13J11,n u,11\1 L1tJu,3J1nitu, 1U,"1f1\1 

~u,t1 A.~. 1970 l~Ln~m1li.1Afl3J~1L~ flf"1f1tJ~flu,1~tJLUW1::A fl3J~1 L~flf"li1 tJ~flU,131::LI1'Yl 

LLuu~ni~ ;A\I ii'VI ,"l~lL 'VI iiflU, ') nu, fi fl L~3Jl13~1 tJ-llflA113J LLiil::n11YJmL1JU~1 tJ ') ;A\lf111i 
~L1tJu,Ln ~A113JL rl fl'VItb tJ ';)1 n tru,~\I ii ffL~U,flLLU,1A113J fi ~1u,n11li.1A fl3Jvh L~ flf3J11,nu,
'II 'II 

~n1YUl.::~u, ') LLflU,n11li.1 L~U,flU'Yl L1tJU,LLiil::LL1JutJni~LL~ L~ tJ\I fl V1\1 L~ tJ1 ~\ll~LLrin111 i 

A fl3J~1 L~ flftu, n11~flu, t1n1Y::LLiil ::n11LLriUtl/Vt1 1~ tJ LLWUL ~ffl (Papert) ';)1 n ~tl1Uu, 

L'YlA1U,liil flLL~\I LL3J~'lf11!L'lf~ l~~~u,11131LLn13J~flh lri (Logo) itu,3J1H'lu,m1~flu,1"1f1n11 

LiitJu,hhLLn13J LL'1::mU.~m~~fli nUrrL~rJU 1~ rJ~el"l1n11"1iL~mn3Jl1"m~ rJUl1hLLn1"3J~"I11 i 
'II 
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• 

fla1/~lL~aftil"lu~h" ') L~L yja1,xL~nii~~ulm'j'Yll"fll11/~~ID\"~'j'jfl 1uil ~.~.1970 

Ln~m'j~~UlhhLLm1/"lil\1~fl\1U'YlL'itJu~a1/~lLilaf"liltJ~a'U. (CAl Authoring System 'VI1a 

Authoring Program) 1-tl'U.nl'j"~~'U.1U'YlL'itJ'U.i.';L~ Yn::~ a1/~lL~af-nl tJ~a'U.1h::LJl'Yl~hL~af 

LLfl::LLuurJni'~LLUlJ~ltJ ') ~a1/11'U.-nl\1~UtJ ~.~. 1980 Ln~LL'Ul~~~1~'l!1unlnh1"1rl 

~111/f~ a1/ Vil L~ af.ffu~'U.;il'U.L -nli.ui.llu'VIan~~'jnl 'j~m~n'lJ a\l'Yln1'j \I L'i t1'U. LL~:: 1'U."lil\1 
1..1 a'll. 

UflltJil ~ .~. t1~a'U.~nfl#"] ii1980 L~iim'jw~ul1u'jLLn'j3J"lilt1rll"lJ'YlL'itJ'U.flEl3JVilL~Elf"lil

~113J~::~ln LL~::£j~'VIti'U.3J1n;t'U. sB\I Gf\l ~~1~m'j~fl\1U'Yl t.1t1U~ a3JVil L~ fl"f"lil tJ ~a'U. i.~i'uml1/. ' 

\I) ~~Ulm'j 1'U.11-;),,;11J'U., .... ' ... 

iJ,;),;) 11W;11 nnl 'j~~ El3JVil L~ a fi.~i'u nl 'j~~'U.1i.u a til \I ~ flL ~ a\l LLa::
• 

'jl~L11 lU'jLLn'j1/-nl tJ rll\1U'YlL'im,,~ a1/Vil L~af-nl tJ ~a u~" L~i'lJm'j~~u 11,xii~n tJJll~1I1n 

;t'U.~1 m-nunu ~\l1 ULL~"lIa\l~111/~::~ln 1um'j1iLLa::~111/ ~lm'j"fl1'U.m'j'jl1/~a'VI al tJ'jUUUU
'\I 

'VIimr~~ih~tJ (Multimedia) L"lil~ltJnU ';)umhli.~il2T~~iiL~tJi.~n~l milua\l~u'j::nau'VIan 

"lJ a\llJ'Yl L'itJ'U.~ a1/VilL~ af"lil tJ~auLL~l uamnndm'j'\.t1~ El3JVil L~ Elf3J1L~a3J 1t1..:J LtI'U.L~1a,j1t1 

(Network) til'l~Lnilm'jL'itl'U.m'jfla'U.1'U.'juLLlJu1'V1li ') ~'j,b~'U.h L"liU nTn'itlUn1'j~El'U.LLUU 
'\I 

A A C-, A I A ~ 
L"1ra3J~'j..:J (On-line) ~Elll~lLqJEl'j"1rlt.JflElUU'U.LfI'ja"lJ1t1~a1/~lL~m (CAl on the Web) 

1~ mu~1::1JUL~ia,j1tJ~UL'Yl ElfLii~ 'U.Eln,;)lndtJ..:JLn~L 'Yl~ 1u1~m1'VIli ') 'Yll\1~ a1/VilL~afL ~a 
li\lLU'U.1un1'j~ au~'U.a\lfll11/LL~n~1"GflUUflflfl L-nu 'j"::uu~lLqJafiJrurul (Intelligent CAl : 

1 1"'" 

ICAI) Lilu~u 

2.4.2 "it.lLL'lJtJnTnhflilllTi'JLGle:J'f1l11-A'L~iJnTlfimt1 
" 
~1 tJ fll11/n11 'VI U1'Yl1"~lUL 'Ylfl1ula fl ~ a1/VilL ~ Elf ~\lii 'VI 'j,il tJ..:J1U~1\1 ') 

~1\1i''U.1/11 ,xfll11/ ih~rlma::iin1'j'\.t1~ a1/VilL~afL -n1i.uu'j::tJn~' i\l1U'Yl1..:J~1'U.c;i1\1"] 111 nit'U. 
~ , 

1u'j"::uun1'ji-lm~nfhtluE)n\l1'U. 'VI rt\l~l ~~111/~1~run1J L'Yl~1'U.1~fl~a1/Vil LqJ afL-n1m"lilt.J1'U... 
m'j"i~ n1'jt.1t1 'U.m'j"flEl'U. 1,xiiu'j:: ff'Yl fiJl1~1/1n ~..:J;t'U. sB\I ~ 3J1'jfl';1 LLun m'j'\.t1fI ElllVil L~ Elfm 
'1 ...... A i. ... !'1 ... i.1""" "" 
b"1rn1Jn1'j"~n1Y1 ~LuU 4 ~lU ( ~ 'j,;)U vmu.1i'U1na, LLa::mu::, 2543: 1-4) ~a 

1. liflElllVilL~af~lum'j"U1'V11'jLLfl::m'ji~m'j'Yl1"m'j~n1Y1 Luum'j'j,b 

~a1/Vil L~ afL-n1m-nlm~111n1'jti1\11U 1um'ji~m'j'Yl1\1n1'j~n1Y11~iiu'j:: ff'YlnJl1~mn ~\litu 

L-nU "1UU1'V11'j"UfI~~ \l1um'jL~U "1U~~~ LL~::\l1U'Yl::LijtJu Lilu~u, , 
2. 1i~a1/VilL~ afL~am'j"L'im"fL 'Yl~ 1'U.1~fl~a1/VilLqJaf (~a1/VilL~afm'j 

'\I 

~ElU) sB\lLilun1'jLitJufyt"~1u~nf~LL1f(Hardware) '.I1Ely.j~LL1f (Software) LL~::m'jU1'V11'j 
'\I 

m'j"i~n1'j~a1/VilL~af LiJ'\.t.~'\.t. 
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3. lifla3J'W1L9Hlfdjll.mJmmn11~m~1 iJ1\lLtlll.imJfl1'rf'lJa\lfla3J'W1Lilaf~• 
lil::lh::3J1am~-lla3Ja Ltlll.i1fl11Jfl3J .ffll.iIall.n11Yi1\l1ll.lll.mJn1m~ll. ') ~\l1ifl a3J'W1LiIaf 

~. . 
l.h::n a1J1ll.Lfl~a\lij a1i19'i1\l ') Lfl~a\lfl11Jfl3Jn11Yi1\l1 ll.1J a\l Lfl~a\l:5'n1n a L-rill. Lfl~a" CNC• 
1::1JmJillll.ml (Automation) n111"lffi'U.L'YlafLiiillll.n11fiw~·n-lla3Ja'V17afl113J1 Ltlll.9ill. 

'\I '\I 

4. 1ifl a3J'W1 Lil afLt1ll.mJn1mLL~'i3J1J1::~'YlTIfl1'rm11L1tJ ll.n11£fall. ~\l 1ll. 
~ 

~a\lL1tJll.LLa::ll.an~ a\lL1m.1, ;fi\l Ltlu~111Jnll.i1i.1..I fi a fla3J'W1Lilaf"li'1 tJn11£fall. (Computer 

Assisted Instruction - CAl) 

nnf.,m1\\i1:;lJ;nll 

"t)IJ~l\Atl1' 

nm;aun11lTlJU 

.:::I A ~ I

2.4.3 f1'J13JVI 3.11 Uti thJ1J't1 L'im.'f1a3J'W'J LGH)")t''J Uatn, 

fl a3J 'W 1Lila f"li'1 tJ £faWVI~mJ 'Yl L1 tJ ll.fl a3J ~1 LiI af-ri 1 tJ £fa ll. LtI ll.Um1tJll. 

tnL1lilJ1..I"15itil'Vl'rt\l ~iiam~Hll,::n11,"1L£fll.a 1i1tJ1ifla3J'W1 Lil afLtlll.911na1\l (Computer Based) 

Lll.n11ch tJ'Yl a~fl113JiLL 'Ym~\Iw1Jvf'VI~tI ~tllh::Lll't1 ~U ~ ~\In erh LthUmL1tJlU~1 L1'J~1~ftJ 
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fl1111~uh~J1n1uihr;)uu 1u~aflall~1L~af'It1u~au ~1a CAl (Computer Assisted• 
Instruction) LLlil::5hrnm1~m~1~l\1na an1111~fl1111~ 1I1U"lJ a\lfl a~J'VhL~ af'It1 U~a'U,~ LL~n ~1\1 

nu LL~iififl'Yll\1LU1uLLU1L~mnui\li!' 
li1ii'U U1::~11~au (2543 : 10) n~11il flall~lL~af"Jilu~au Ltlum1,)Cil• 

11J1LLn111Lyjan11L1UUn11ffaU1YlU1iflall~lL~ afLuu~a"JilmhutU\I Lda~lfll111fl1Jff~L1UU 
'II '11'11 

..... A ..... f'...... I I A ... I 

{l'U,allVi1 (~UViViiU'U,) Llill~,;)1ffLL~\I (2541 : 3-7) nlill111 flallVilLCilCl1"151U 

.. A'" < d d 1....A .1
fftlU ~1I1 U{l\l ffa nl1L1 UUnl1ffa'U'Yll\1 fl all Vi lLCilanu LLU U~ U\I '1J \I "15fll111 ~11111n"lJ a\I 

'II 

fl all~l LCil aft 'Unl1'\b LffU a~aU1::~1I auhILLri ,yafll111 111 Viii\l n11VJn Luml13jn11 y.J
'II 

ll1ViLfl~a'UL~1 1~h1fl,rLL~:;LiU\I L¥1 anl U'Yl a~ Lda~lU'YlL1UU ~1a a\lflfl1111rt'U~m~Hll.:;~ 
•..... , ,. 

1niL~ u\lnum1~a'U';)'1\11U~a\l L1UU1I1nYi~Cil• 
~"Ju flallW1LCilaf"Ji1uffau ~1I1Ui1\1 n11U1LffUClLda~lurIL1UUtCilu1i 

L'Yl fl t 'U1lil flfl allWl LCil afLiJ'U~1')Cilm1nui a fl1111 ll1Viii\l ll1Vi Lfl~ a'UL~1 LiU\I LL~:;nl1 

u~crll~ui' ~ ffll ~ fflunu 1Un11U1Lff'UC)Lda~lU'YlL1UuLL~::iinl1')Ciln';)n1111n11L1UUm1 

ffau LffliauLtI'Un11ffau';)1\11U~a\lL1UU Lyja1~~L1uudiCilm1L1UU fl~~1uCil'ULa\l tCilULuul~ 
'II 'lI 

U'Yl L1uuii ern 'Mm::~ ffl1111n Cil au~ua"fl1111LLCil n ~l\11::~il\1Uflfl~L~• 

LVih';)," ~1m1iUlnGl LL~:;flm:; (2543 : 38-52) n~11il flall~1LCilaf'It1u• 
~auJ'U f{11111n1iU1::n autlm::~~~aurhnl1ffa'ULa-.1~1tlnT~1ifftlULL'YlU~ffa'U,rf\l~lICilnL~ 

'II 'II 

.e:t ~ ~ ..... ~ 
'1l\l1l11 Ulil:;LmJCilCil\l'U 

1. n 111ifl allw 1 LCil af"l51 Uti m::~ ~ fftl U'Yl1 nl1 ff tl U Ltl-.1 LUUnl11 i 
'II 

flallW1LCilaf"l51UffaUtlm::~rr~auliln11~aU~\lLLti\lLtlUn111iLL'Yl1n1un1::u1um1~au~a 
'II 

1ith::nau"lJm::~lLitunl1~aULL~::1i"l51ULff111 ~1alnU~er-.1m1fftlU L'ItU LUUn11'l1ElllLtf'111 

~1a'YlU'Yl1U LUU~U 

2. nl11ifl all~1LCilafLL'YlU~tfa'U Ltlun111iflallw1LCil afU1L~UaU'YlL1UU 
'II 

~1mda~1~11::~1\1 ~ LLYl'Ufl1~ffa'U ';)::~a\l~~'U,11u11J"lJa\lU'YlL1UuLilL1,;)1U~\I~m1{l';):: 
'11'11 'II 'II 

'1 ....... A 'I ""'I "'\1....... .J' '" "" "'\1 .... 'I ....

L"15L1[JULlI a LCil Yl LCiln LCil U'YlL1[JUU1::Lll'YlU ';)::L1:JULLUU On-line ~1a Off-line n LCil nl1 L"15 

fl allw1LCilaftu~n'Mm::dli.l,;):;LtlUYll\1L~an1um1,)Cilnl11uaulflCil ~\l1i\lnl1~n'Ml1U~lU. .. 
"lJ a\lnl1L1uui'dJ'U,~~n ~-.1J'u nl11~wnll~u h 1Un11~~ulnT;l1ifl all~1LCilaf~auLLYlU 

'II 

~ffa'U ~\lLtluLLU1'Yll\1~ffllfl111~fll111~'U,hLL~~i'um1~uuffu'U1umJ~n'M1Ltlumh\lt1\1 
'II • 
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1111 

Off-line,..-­ .L.­ ....., 

nUiffl'lllf11llillUI 

a'llJlnl'IRJWI'UIll~ 

2.4.5 1.J 'it lfl't1 U~t'i1.JLL'l.J'l.JT~ 'i" a~1"1J't1l~m.UHUJ\;1lGlel'1'2i1 tI a v'".. 
... 1 A::lI <C\ ~ I 

fl) u'i::LflYl'%lv"UYll'itl'"~ vIJyt1lGl v'i~1 tI av," 

n11ii.1Tl eJ:JJVi1 L~ eJfL')1111"1h tilun11,r~n11L1t1Un11ffeJ U 1~ tI n11 

~~u1lU111"1J Eh1U'Yl L1t1Uff1 L1~111Tl eJ:JJvh L~ af'VI1aU'YlL1t1UTl eJ :JJvh L~ af"li1 tJ ffautfU L~iin11 
~ ~ 

~~U1U'Yl L1tJUTl a:JJVi1 L~ af"li1 tI ffeJUeJ an:JJ1l,nUn11L1tJUn11ffaU'VI ,ntJ1l1 LLUU ~\1 LL~ ~::LLUlJ 
~ 

~l\1niiin Mtll.::LL~::~ ~111:: ff\lff"1J a\ln11li~ LL~ n ~1\lnU• 
LY'lh~t! ~hmliU1n~ LL~::Tlm:: (2541) L~LLti\l"1fit~U'YlL1t1U• 

TleJ:JJVi1L~af"li1 tJ ffeJUeJ amilu 8 111::Lll'Yl i\lU 

1) Instruction LLUUn11ffaU L~eJliffeJUTl11:JJi1.'VI3.iLL'YlUTl1 ~\I~::dJU 
~ ~ 

n11~~mLLUU Self Study Package Lilu111LLUlJ"1Ja\lm1~nM1~1t1~ULtl\l~::dJu"1f~n11ffau~ 
~ . 

~::~a\lliTl11:JJ1::3J~1::1\1 LL~::'t1nM::1un11~~U1~fi'\l1l1n LY'l11::~::tI1mtlu 'Yl1Tl tll.Whn11 
~ ~ 

~~U1"1f~m1ffeJULLUlJ1:JJ~~'VI1mLuu1111LLn1:JJ~LtI'U.~111. ~ 
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2) Tutorial LLU1Hnlu'lia3J L'i~hJVl1a'YlU'Yl1U LiJUU'YlL1t1ULvi a'YlU'Yl1Un11" 

L1t1Wil1n'IXa'lL1t1U V11mnnrr'iau1~t11nl~ 'J ,nn'Yll'1i,n~Vl1a'Yl1'lln~n~n3J nl1"L1tJ1.uTn';):
'II 

hit"lifl113JTIVI li Vl1nLL~,;)::LiJUfl113Jf~i,~Lfltlfu3J1mt1hntlLLUU~U 'J Lut11iu'YlL1t1u'lia3J 
'11'11'11 

L~'13J Lvia ~ an J1 fl113J L']11';)~ fin ~a'l LL~:'i3J1nm~;1tt ffl3Jl1"filiJ'I1tt 'IXa'l L1t1ttLL~::ttan 
'II 'II 

3) Drill and Practice LLuutJni~LL~:fl11"';):i1m1"~Vlm3J(:.J~ (Follow Up) 

Lviatl1":1 t1"1nnUnl1"~~U1flf'l ~ a ') i,tl,;)ln.ffuVla\tLL~::tJntl~u~ L~a1iLff'13Jnl1"tl~-llil 

V11ElL~'1min1Y::nl1" n1"::tllUl'1 a rj1'l1'lXL,]11';)ri'l;1tt LL~::L n~nim~::~~a'lnl1"i,~LiJ ttnl1"Lff13J 

th::~'Yln-(:.J~nl1"L1t1\l."lJa'l rrL1t1U~3J11"fi1,nU'lXa'lL1t1ULff1l.1"lJ rn::~~f.)uVI~auan'IX a.:J L1t1U rn ~ 
, .... 'II 

l~L 1~11Vl ni,~ ffll.111"fil,mni~J'I 'Yll'1~lU im~::nl1"LLriil' lliVl1'Yll'1fl di.~~l ff~f 1'Yl tI1~l~~f.... 
1"13J~'1'Yl1'l"li1'laVl~V1n1"1l.1~1t1, 

4) Simulation LLUUml'1ffmttnl1"m,j1~f.)'1 Lviali~lV11Unl1"L1t1ui' V11a 
'II 

'YlVl~ a '1';)1 n ff1l1¥m11m,jl~a'l,;)ln 'ifi1Unl1"m';)'1'1 ~'1 a1'il';)::V11i,lii,~Vl1a a tii,n ~i,li ~3J11"fi 
'II 

'l11L,]13Jl1tti a'l L1t1Ui,~ Vl1ai1ff1l1"'HrU~1"1t1V11fJ fJl,;) ittLtl~ fJ.:J3J1n~~fJ'I1"li"1J a 'I ';).1'1Jl 'J 

~3J11"fi 1iff1nliltl1"::nfJU n11"ffatt liLff13Jnl1"'iaultti a'l L1t1tt V11fJli'li a3J Lff13J1l1 t1V1t.:Jnl1" 

L1t1ttttania'lL1rm ~l1i1L1fnlVlni,~ 

5) Games LLUU'if1'lLiJuLn3JLfnl1"L1t1ui'ul.:JL~a'l Ul'11"::~U U1.:Jflf.:J 
'II 

m1"W~ttlLiJtt«nlYrn:Ln3JLfffl3J11"fi Lff13Jn11"L1t1ufl~~ni1n11"l"lim 3JLf Lvi anl1"L1t1U'i13J11"fi 
'II 

li~lVlfuL1 tI tt ffl113J L,]lhVl1a L~13J L'i13Jn11"L1t1tt1Ui fl'l L'itlUni,~ 1"13JJ\l ffl3Jl1"fiffaU 
'II 

'Yllil LL'Yl ttfl1"1ttUl'1 L~a'li,~ ';):: LiJ ttnl1" L'itiU1';)ln fl113J L'V'l ~ iii L'V'l~UL V13J1:: ~lVl1U ~L1t1U ~i1 
'II 'II 'II 

1":: t1::L1~lfl113JffUhiu 

6) Problem solving LLUUnl1"LLriil'qJVllLiJUnl1tJnnl1"fllil n11i11i1~uh 

ffl3Jl1"fi1inui"1f1nl1"~1\l ') ~ ~a\l nl1"1'IXffl3Jl1"fi fl ~ LL riil' qjVl1 1iLvi ElL ff13J nl1"ffatt1tt 

'lXfJ\lL1t1UV11fJ'li1.ttnl1'tln~1 ') i,tl ttfJn'IXfJ.:JL1t1Uni,~ 

7) Test LLUU'YlVlffaULvia'li~1V1fuIiI1"1,;)1~fl113Jffll.111"fi"1JfJ\lrrL1t1tt 
'II 

~3J11fi'litl1::n au nl1ffaultt'IXfJ'IL1t1UV11a'lilill3Jfl113J~ a\l nl1""1Jfl.:Jfl1" Vl1fl"1JfJ\lrrL1t1ULfJ.:J 
'II 'II 

1"1l.1J'I 'il3J11"fi1ittan'IXa\lL1tJ1.1. ffl3J11"fili1~ml3J "13Jl1"fi"1Ja\llilULa'li,~~1t1 

8) Discovery LLUUfff1.:J'imUnl1"mLvi fllifi'u'V'lU LiJttnl1"~IiItllLviali 

crL1m,H~'13Jl1"m1t1ttf,;)lnth::ffunl1"m"1Ja'l~ULa\l V11ElLiJunl1"~~1"::UU1~ t1n11"~ a\l ~~ ~ a\lfi n 
'II 'II 'II 

'l1T'ia.:J LvifJ:a'l11a-nl1"L1t1uf 'il3Jl1"filiL1tIUffl113JitV1li V11miJttn11"'YlU'Yl1Ufl113JfL~3J LLfl:: 
'II 'II 'II 'II 'II 

litl1"::n fJUnl1"ffaUluia\lL1t1tt V11a nl1"L1t1Uuania\lL1t1tt ffmu~l~L1fl1l~ni,~ 
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nl1~~U1UflL1m.HilL 1,nUfi mJ-W1L~t)'fluu';)';)uu iU:lJ1L'ltfl11:IJ 
~ 1 

ffUL,;)rlUUflL1EJUfltl:IJ-W1L~tlf"lf1EJfftlULLUUm1i;HlU (Computer Instruction) ~1tl UflL1EJU 

f1tl:IJ~1L~tlfm1fftlU:lJln;1u LlLtl,Hl1nUflL1EJUfI tl:IJ ~1L~ tlfm1fftlU LUUUfl L1EJu~iitn1Ym:: 

m1-;ij~nl1fftluiitl~~11Ln tlu';)::L1JUm1fftlU,;)~.J (Live Instruction) ';)lmrfftlU ~1iil,;)::Luum1 
~ 

L1EJULLUUfl1.J~mmuuaff1:;UUfl1.J<;j1Wntl:IJ~(Internet) 1~EJ'l1i,hn~L1~1 ffmu~ LLtl::1EJ"1JEl.J 
~ 

~L1EJU 11:IJyf.J'l1i~ln~1111Y1'V11tlU1::L flf'1 1::EJ::fl1.J'lnGllntr LLGl::Utln';)lmtU~.J ff1:1J11fl~~U1 
~ 

UflL1tlUL,xLUULLUU IMMCI (Interactive Multi-Media Computer Instruction) 'l~~EJiim1U1 

1::umrGl~ih~EJ~1.J ') L-n1:1J11,num1~~U1·Yhl,x~L1E.JuLn~m1L1rJUj'La'1itlu'l~rum1a'tlU 
"" o" ...u A A ...... .t... .J' .00""';)lnfl1 (Virtual Instruction) 'If.J';)::fl1 m 1~tiflll1l1Wm1L1E.JU1a'.J"1JU ~1 m 'VI~ULtl.Jflfl1 ~'VI 

~ ~~ 1 

... A ~ .J''1 ....... A "."1.... "
 Ufl L1E.JUfI El:IJW1L~E!1n11~tlULLUU IMMCI U ~~1Ufl11:IJUE.J:IJ:IJ1n ~ Uu';)';)UULLtl:: ~UtlU1f1~ 
1 

(~wh';)u ~hnUiU1nGl LL~::flm:. 2542; 5-17)
1 

'21) 'itlLL1J1J'2Jil\l~mraGliiL~u 
'II 

3T~~iiL~E.Jhll"lfLflfl1u1~flL~E.J1 'J L~E.J.J~l~.J LLviLuun1111U11:IJ 

Lfl fit U1~ £j'VI~1 E.J tl ri1.J L-n1 ~1 E.JrlU L~ tl 'l,xL n~ fl11:IJ a':lJu1m1unl1 tl tl n LLUU LL~:: 'li.J1 U 
~ 

Lflflt Ut~flL 'VIiihd L~LLfi Lflfl t UtGlflL3Jtmfltl:IJW1L~tlf L"r1f11u1~fl';)tl111W Ll1f11U1~[jtlUn1nr 
1 

U1 L-n1 LL~::LL~~.J~~-n tl m~ Lfl fl1U1~ fl1 un11Lnuuutin-nmJ~ Lfl fitU1~ fln11ritl"1JU1~ 
v v 

Lfl fitUt~ mfl tl3J~1 L~ tlfL fl1El-n1 E.J Lflfl1U1tl fl'lftlrJ ~LL TfLL~:: LflflUfi LL~::1TIn11U1La'Utl-ntl:IJ~ . . v 
.... AA.,:f ~ '" .... d. .:lr.A 0 I ~.... &It .etA V (( 

:IJ~~:lJL~mnm"1Jtl.JnU~tlLL~::11ml1';)lU1U 5 ~1U fiE! "1Jtlfl11:IJ • L~EJ.J , 1l1W t 111W1~flfllU 

LL~::U~~:IJ ~uf 4.Jii11E.J Gl::La E.J~"1Jtl.J;tlLL~::1TInl1LLvi~::fhu (:lJu<iliE.J LYi E.JUfl tl.J, :lJuu .. : 
.... .J' 

92-93) ~.JU 

1. -ntlfl11:IJ (Text) -;ij~--hdJUEl.Jf'fu1::ntluvfu;)lU"1JEl.J3T~~iiL~E.J 'VIanm1.. 
hr-ntlfl11:IJiitlri 2 U1::m1 ~El liL~ElU1L~El-nEl:IJGlLL~::LiL~El1~m.h::~.Jf'fmh.J~uL"lfU LUU 

'U 'U 1 

WElE.JU (Point) L~ElL ~tl:IJLU~.J1'VIU~ (Node) ~ L~ E.JJ-ntl.J'lULriLU tlfLiin'l1'V11tl'lmutlfiiL~ E.J 

LlLEl.J ';)1 n-nEl fl11:IJ ti1U~1 E.J L-n11,;)~1 EJ LLU~ fl11:IJ 'VI:lJ1 E.J ~1.JrlU LL~:: tl tl n LL U U~lEJ n11111W 

,jElwn:IJ~.J-;ij~--hLUU~El~U;l1U"1JEl.J1T~~iiL~EJ.. 
2. LffE.J.J (Sound) LUU~tl1T~~iiL~rnULLUU'VIrt.J ~fltr1E.JdJuLnmsn 

'\I 

:lJ1 ~1;)lU"1J tln::uu .J1tl.fl tl:IJ W1 L~ tlf~~i. i3Tn';)::i~ ~tl. 111::UU.J1 tl.L 'VI ~1 t!tl.L Utl.3Jtl~ii L~ E.J 
.. '\I 

'VI1tl~1i LffE.J.JU1::ntlU~1E.J LffrJ.JU11E.J1EJ L;E.J.J~U~1 LLrl::L;EJ.J~rl-WLfII1Yvi1.J ') ~.JLrltlLi11:IJrlU 

mh.J L'VI 3J1:: a':IJ LLa1 ';)::th'li1::UU.J1tl.3T~~iiL~EJiifl11:IJ~:lJU1nrff11.Jfl11:IJ L11h LL~::"lf1tl.1i 
'U 
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. 
.... A 0 .., .... 

m1';)~m1flfll~lU~E1~fliil E1~nu 

3. 1l1~ (Image) 1l1~~1"l11.u~1,.U:riil~H:lL~tILLl.l~E1E1nLUU 2 l.b::LllYl 

3.1 1l1~ii~ L~LLn 1l1Wij~LLlIW (Bitmap) LLiil::1l1WL1flL~E1fn11YJn 

(Vector Graphic) ~1V11U1l1~ij~LUJ~ (Bitmap) ,ruhhLm111';)::ij1l1W~h~ ') Lnuln~\t1 

aan 1111iVl1m.Hu LL~~ LL m'lJ t~m uU1l1w~d1~,;)lnm1~LLnu,;)1 n Lfl~a~ ~LLnUL uaf L"liu 

1l1w(h£1'lJa~,;)1~ 1l1W~Liil~ dJuiu ~WrU1l1wL1m~afn11YJn(Vector Graphic) LiJU1l1Wt1 

Lnu a~fi1.h::nEJu"lJEJ~nl1~i'1~LL1.JULLlJiilU1~ £11 mn-m1LL1.i~Vl1EJ'lJU1~"lJ a~1l1w1 um1~i'1~ ij 

~Lniiliil::LEi£1~LLiil::L~£1~~1~ bVl1I1::~Vl1U11~1l1Wlm~ril~Vl1tl11 £1iil::bEi£1~'lJa~al.lmm~l~ '), 
3.2 1l1W Lfl~EJU LVl1 LiJU1l1W~Ll1~,;)lnnl1Ul1l1W~Lii~ifUEJth~ 

~EJL rtEJ"1I1LL~71~ ~~~ EJ nui1£1fl11m~hti ~1 £1~1L3J~11111mrU1l1WLi~~1.l11n!JLuunl1 

Lfl ~ auLVl1~ elLrt a~ 1~ £1..t1LlhTn';)::L1£1 n1l1W Lfl~ aULVlT;h LLaitLlI-nu (Animation) 'l1~ 

VI 111 £1i1~1l1Wti~i'1~~i'1~ 1~ £1 h"'hhLLn111fla1I'W1 L~f.)f t~£1a~im flflii.fl m1Ul1l1Wii~VIiill £1 ') 

111 W111 L1£1Hi EJ nu Lyj EJ 1~d1~ nl1L fl ~ auL Vl1 L'lfUL~ £11 nu n l'Hll £1 '111111 W£1 U~ f 
"J'1 .J.,.f .. "J'1 '1' .4. ,..,.J

1l1WLfliilau LVl1Yl ~11~"lJU,;):::lIm1LfliilElU LVl1 LULL~ iil::Lv-J111 '1l~1l1W Lt~ iil::LVhll,;)::LL~n~l~nu 'Yl 

LL~~~~1~u.ffunl1LTI ~ ElU1.Vl1ti~m1E1 an LLuuLln au 1l1W LLElii.LlI"1lU£1~1111i1~1l1W LLUU 

lIE1fvJ~" (Morphing) tiLuum1~a~LLf11n1l1wEiul~LLf11m']11111~ tJliLYIflitfl~hI ') L,]1"li1£1 

i1mh~L"llu m1LtJ~£1U1l1W,;)lnVlUl~"1l1£1niillmiluVlul~Vlru~ Lilu~u 
~ ~ ., 

3.3 1l1Wl~~~,r (Video) Lilu1l1wtiLl1~,;)lnnl1{h£1i1£1n~a~1~ 

~~,rU~lUl111 LLtJiil~1~L iJu1::uu~~~a iil 1~ £1 m1iiu er~inmnrnl~'t1~u1~~~lu1uL~niil"~111., ., 

111 ~1~lU"lJa~nl1iil~"lJ U1~']all iil L'lfU MPEG 1n-nl1~~n ~11d~ll1l'Hliiuer71,]all flhr'tf~.. ~ ~ 

irunnrn1l1W LLiil:: iruun mL~£1~ 1~£11mn-m1i~iru Wlrnfl1111 LL~n ~1~1::W;h~1l1Wn auVlU1 
tUCII.,., ., ... 

iUnU1l1W5~LtJ LL~l Ul111tJ1::1I1iil t:-Jiil1l1W~111.ffu~au ril1Vll3J~a" Lnu,]fJlIiillVI~'tf~VllI~ 
~ 

,hul~tiLVIii E1UL~lIn LnU1l1WLf111111i ,]EI lIiil1l1W1Vl3J';)::LUUfh LL~~~fl11mL~n~1~n1JlnW 
~ 

nauVlul,ruLrhiu m1ii1Jer~LLiil::m1"lJtJ1£1ij~l~L 'YilL~lId 'I11i1£1fl11m11tJ1::1I1rn 1.5 MB 
., . 

fA.d ,d ..... ~ Ad #I. 

~a1Ulfl uan';)lnU£1"mflflUflau ') an 

3.4 nl1tJDillWUJT (Interaction) Lilunl11~71a1Jn1J1::1J1J~lU 

,riil~~L~£1 LL3J11';)::L3J mlLU1tJLL1J1J"lJEJ~;EI LL~nLilu~luti'l111 i~iil~~L~ tJ~1I1J1nrri~ifu ';)UEll';)
'II ~ ~ 

n ~TJ L~11 nl11.1 Dill WU liLuu~1Ufhfl tl)ti '1111 ~m.idi~ fl1111tJ1::-n1Jh L~LLn nl11i 
~ 

LLiJU'W:lJvf m1fl~m3J1Lf m1ill~~VlUl,;)EJ1l1W m11,rtJlnmLL~" Vl1fJm1tJilillwuJT~mfm:: 
d 
EI 'U ') 
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... - "lJtlfl113J lijtlLLuuLvJ6 .TXT •.RTF •.DOC 
'IJ 

... 
- La'th1 1ijtlLLUULv-J 6 .WAV •.MID . 'IJ 

- 111VolU-II lijtlLLuuh.J6 .DIB , .BMP •.TIF • .GIF • 
'IJ 

.WMF 
ov... 

- 1l1VolLLtlUL3J-nU lijtlLLUULv-J6 .FLC , .FLI ..MMM 
'IJ 

...... ov ... 
- 1l1Vol1~'Yl\'lU lijtlLLUULv-J6 .AVI . .DVI 

'IJ 

ftl ... 0 a ftl ... .."" .........
T"A) lJ1":: a1f1-lo'%lth1UnL1"g1-lo"'1L,-v1"lJAEJ&lTt'JL(;l EJ1"&If1IiUJLt9l g
u 

: ~1rJTl111Ja'11J1jfl"lJtl-llL1I 1fljTltl1J~1L~tlflUih)'JUU ~~UUa'UU 

j:: uu iJfl ~ ih ~ rJ ~ a'13J1jfl ~ a'3J ~ ~1 U ~tl ~ fl1 n~ ~1 rJjtl LL u u L~LLri ,rtl fl1111 111 Vol ti-ll 
'IJ 

1l1VolLfl~tlUL~1 1l1Vol1~h1"'U LiirJ-II LLfl::t1~~3J~Uf ~-IIiimjtt1Lu1.i-ll1U~fl1WJ ~1U 'tf-ll~1U 
lljn'J L"l!U mjtt1L~UtJ~U~1 m1tt1L~UElj1rJ-II1Utlj::~htl j11J'tf-llmj'lt1Ltll-nlu1-11n1d~mY1• 
L"IfU U'YlL1rJUfl fl3JyhLlilflf"If1rJ~flU mj'lt1LtlH1.ummnflUj3J L"IfU U'YlL1rJUflEl3J~1L~e)'f"If1-11 
-;'1 0 1IIt11.!'l ....... ... '" .J tI 1 ... ......... ... ov ..rVHntlUj1l LLfl::n1jU1 L "1I'LULmfl"lJ1rJtJUL'YltljLU~ 'If-ll j:: rJ~U"lJfl-ll3J~~3JL~rJ 3J~-IIU 

1. mdL1rJUn1d~flU~1m::UuiJGl~3h~rJ~i'1-1Tl113J~UhL~~-II ~\1rJU 
'IJ 'IJ 

di ~ Tl113J L~ fl ~ th rJ L~ rn n Lilfl-ll'J1 n ~tl ~1-11 GJ 5u ~ fl1 n ~ ~.1 rJ"lJ tl-ll iTfl ~ ii L~ rJ "If1 rJ a'11-1 

UjjrJ1n1\'11Un1jL1rJUL~~LLGl::-n1U1.i~~ ~13J~Glfl~U'Yl L1rJU 

2. thti~L1rJU~U~UTl11111L~1IL~L11;fu LL~::L11ni1mjl,rntl"1fu~~U 
'IJ 'IJ 

3. mj~tJfl113J ~ 3J1 rJ,r~L'JU Ldtl-ll'J1 nL 11 U n1j~ a'3J ~ a'1 U~fl~ fl1 rJ 6] 

t1j::Lll'YlL,r1~1rJllU ~-IIiitld::~'YlTI1l1Voll Umj~flm13J~1J1 rJ 

4. n1jL1rJU1"lJ tl-ll ~L1rJUtlj::a'U ~ ,H~1L 1'J ~-II Ldfl-ll'J1nn1dL~ii1tl m~ 
'IJ 'IJ 'IJ 

t1~ i3J~ufnu Ul1L1rJU'It1L~tl ~1U 'J tl111Vol"lJ tl-ll LAitl-llfl tl3JvhL~ flf 

5. Li1~fl113Jfl-ll'YlU'Yl1-11mjL1rJu1. Umj'J~')1L dtl~1L~~n11n1d1.,rnfl-nU~ 

... 
fl113J1L'Yi1Lfi m,1l1Ul1-11~L1rJULri-ll ~L1rJUU1Unfl1-1 LLfl::~L1rJUei tlU 

'IJ 'IJ 'IJ 'IJ 

7. ~uU~UUn1dL1rJU1LLUUj1rJUTlTlfl tht i~L1rJU~11J1jmr~mj~1U 
, ,.. .. CIJ 

L1 fl1L1EJU"lJ tl-lllilULtl-llL~V1111fl113J ~tl-lln1j 1~ rJl1lflnU-IIflU ~1UL1Gl1 ~-II~L1rJUU1-1 flUtl1'JL1Jii 
'IJ 'IJ 



34 

• 

8. n1:;~\H1£1ni'tl..1fl113J i.n.l.hl~~ Lrttl..1';)1mtltl.n11L1£1Ui'~.hu1~~. ~ 

l.h::~TYl'VIi.'l1 £1't11..1 If..1't11..1~1 't11..1\'j LLi.'l::i.'l..1iimJDu~~13JA1~..1 ~13J11m':h~~J1LL~1ol1anl~ 

1~ £1L1i I'm~h wit 
~ 

9. 1iLtiUL Tl~EI..1ii EI ~fi~ 1uLitEI'VI1 ~ £J1 n'VI1E1ilJ'liElU L"15U m1-;)1~tl..1 

~mun11ni: m1tllilJ1EJ~..1"lJtl..1L~n ') ~3Jtl..1~1£1mL1.hhi.1id~u"lJtl..1';)1..1l1itn3J11rltt13J11~~l~ 

'VI1tlijTl113J L~£1..1 Lnui.u~,;)::i.'l..1 ii ElU D~nlJ"lJ tl..1';)1..1 

1o. i.'l~fh1i~1 £1 LL~11,;)::Ltlun11i.'l..1't1U 1U1::£1::LL1nn~13J LL~lU1::£1::£J11• 
LL~1 tl13J11rli.'l~~hli~1£11~mu~£1ii..1 40% lum11i1::lJlJ3Ji.'l~ijL~£11~mUYn::EI~1..1ri..1m1 

'tJntllJ13J 

11. LLnL"lJU1lJu1..11~nu~~vl~~1 £1 Lrttl..1,;)1n1::lJlJ..11U~i.'l ~ijL~ mtlu• 
1U1LLn13J Tl EI 3Jvh L~ Elf ~..1 ~13J11rlU1lJLu~ VULLn1"lJ1~nutl~£1 l~J1 £1 

12. L'VI3J1:: ~1'V11lJm11 i..11U~hw~::lJ lJLTl1tl"lh £1 aUL 't1 ElfL '"~ 1U1U"lJ EI..1 
~ 

""" """ Q A, tf •
2.5 MiHlf1'''.... GMltI'1JflL·HJltIfltl3J'W1L<;ltl'inT'U.illtl (Computer Instruction Package) 

2.5.1 'iUU1J1J n''i''iMltI'1JYlL~l.I"fl il3Jft1 L<;l ilfn''iailltl 
'II . 

n) 1ULLlJlJm1tltlmLlJlJ~VlIU1 e - learning TlElf~LL1f "lJtl..13J'VI11mni£1 
~ 

1m~tlfi.'l U1::L't1~LLflU1~1 (rlUtl3J~1 Li.'l1'V1';)r~LL~..1, 2545 : 89-122) ~..1U1::nEllJ~1[J 17 
~

~ 

.... .f 
"lJU~ElU ~..1U 

,rU~ 1 Faculty Orientation n11i~1~ijm1~3J3JU1tl1,;)11~L~EI~i'1..1 

Tl113JL-ll1h 1ULm1f1~Lrl£11nlJ e-Iearning l~i~L,;)u 113Jlf..1m1LL,r..11~'t111lJLrl £11nlJ,fu~Elu 

lum1-w~u1~..1~~ElU~EI..1ij"1u 113J J..1dL~EI 1~~tlElUL-ll1 h 1UlJ't1lJ1't1"lJ EI..1~U 1un11E1 ElflLLUlJ .
 ~ ~
 

.... 4 A ~ A 6"0 .... 

LLi.'l::~~U1~EI tlLi.'ln't11emn ff~'VI1lJ e-Iearning 

,ru~ 2 Videotape Lecture ~..1'V1rt..1~~EI..1LL,r..11~~~Elu't1nrhu~~uh n 
~ . 

f)EI ';)::ijn11er~L 't1Um1lJ11£J1£1 (Lecture) "lJEI..1~~ElU~i.'l EI~m1~Elul ULL~i.'l::1l1Tlm1~mY1L~El 
~ 

tt13J1ri1 £1't1El~m1~Elul'VI'1n~LA £1..1nlJm1~Elu';)1..13J1n~~~ El ~1..1hn~1 U"1WlJ EI..1111~ ';)::1i• 
LVl£1..1L ~ Ell~~-w~u1ei1..1a..1ii..1LL~i.'l::i.1iiim1,"13J11,nu~El ~..1 ii1~runf)El L(i£1..1"lJ El..1n11lJ11£J1V~ 

~ 

. 
...
 

';)::~El..1UUi1n1~,r~ L,;)U~ ~~ 1u"1ud'''il::~El..1iim1LLi..11 ~L,r1'V1,"1~1~~n~uun1ni:~rhw"1~
 
~ 

UUi1mm.J't111lJ ~1 £1 
... , ... 

"llUii 3 List-Lecture Concepts ~~ElU,;)::~ EI..1L;J [JULL(:.Jun11tlElU 113Jn..1 
~ 

Outline "lJEl..1n11lJ11£11[Jfi~::i1-llEl 113Jlf..1LLU1f1~'VIin 'VI1El U1::L~U~1~qj ') ~~EI..1n11 

litl L~UEl If..1UEl1';)L~3JL~3Jl U,hU"lJEl..1A1E1filJ1 [JlU"lU~ Ltluifru'VI1~~L1£1U~n~lJ113JJ..1 ... ~ 

'i"1£Jm1"lJfl..1;mJ~~ne:llJ~1,n Um~lJ~~£J1rJ lV1rJ1iL~ rJU~"hULlJlJvl flf1J~fhJtrmJnLLlJlJ~~'Ul 
~ 
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ih~uq] 1'IK ~.:J;{L yjafi3J~a an LLUUW~U1~:;1~iLlIU~ in1unT~W~U1 ~a q]13Ji1-lla~l'i1m1 
'II 

U11tJ1U lq]u~:;LlIunTi~3J1n ~1ntl13J11f:liq]1'IKSj~,hmlau (TA) ~~hun11L7Uu1u1"If1~ 
... .... ofl ..l 1 ... ... .... 

'II 

q]a.:Jm1~:;l'l~U1LuU~U.:J U'Yl3J~aanLLUUl'l~U1 
'II 

.ffu~ 4 Transfer Video to MPG ~i.:J~1n~'Yl1.:JLi1~l!1~ltlq]11f1uun1rn 
'II 

i.~l'i1m1uufinll1l'lm1U1·W1mL~1~a.:Jijm1LLu~.:JLL~3Ji~la1'IKmi1u1u"lJa.:JMPG 
'II 'II 

.ffu~ 5 Course Management System lu"lJm:;L~u1nu fi1JW~U1,hu 
A .... ~..... ..... 1S'.4 i1..... ..... (J \1 <#:11'" 

~u.:J~:;q]a.:JL13Jm1l'l~U11::uunTi~q]m1Tlmtl &Jl.:J ~~uu 1:;uum1~q]n11TlmtlaaU L~U3J ~ , 
L~anaE1LlIu1i1u1U3J1n LL~~::1:;uu~arJlul1a.:Jq]~1q]~1.:JfiSj Features ~1.:J 6) nuaani.u 

'II 'II 

... 0.1 ..l ...... 111, ........ 'l ..l ... """
 "lJ aLLU:;U1 u1:;n11~U.:J nTl a L3JTl11Uq]q]q]nU1:;UU q]1:;UU~U.:J Ll'l11:;~1 n 1Jn11aU13J~ L"If 
'II 

(~tlaULL~::~L1UU) 'l 'lKLTl u-nunU1:;UUlq]1::uu~i1.:J LLtt1 t11Sjm1Lu~ UULLu~.:J~::l'i11 'IK~ a.:J 
'II 'II 

tlnJL~U~.:J L~ULL~:;L1 ~1 'lun11aU13Jan ~.:J,fU~1 mllui.uL~Tl11iq]l'i1'luin 1Ym::~L1un'.h
'II ., 

Portal System ~1m:;uu'Yh :A.:J~3J1U~.:J m1~~1"If'3,j-;j1LlIu~:;~a.:JL~u Front-end "lJa.:J1::UU 
'II • 

~~q] a-uh L~an'li ~1 n~-W~U1tl13J11miiuulu1LLn13JLyja Customize 'lUtl1WlJa.:J1::UU 
'II 

;1U3J1Lf.l~i.~~1mh.:Jlu1LLn13J~Hlum1Liiuu L"l5U Cold Fusion LlIU~U 

.ffu~ 6 Customize Template m1aamLUULL~::W~U1 Template LlIui.:J 

ih~nJ~~a.:J~1L itum1Tl1U~nU i.u Ll'l11:; Template Ltlui.:J~~1~nJ arJ1.:J~i1.:J~~::l'i1'l'IX~L1UU 
".'U ., 'U 

Liiq]Tl113J tl::q]1n'lun11 Navigate 'lUU'YlL7UU LL~::tl13J11m-ll1~.:Ji.:J~~f.l.:Jm1a rJ1.:J~1Uq]1 U 

~1f.li.3,j m1w~u11utl1u;{Tl1~UTl~1J~.:Jm1iq]1::uu'lum1~.:J;mL~3J-lla3J~~1U m1aanLLUU
• , 'II 

'lUtl1uita1~'liL1~1~.:J3-5 L~~U ~1arJ1.:Jlu1LLn13J~'l,num1w~u1'lUtl1u;{i.~LLri Go Live 

LL~:: PhotoShop 
~ d ~ 

"lJU'Yl 7 Separate Video into Individual Learning Concepts "lJuq]au 

~ai.u'lum1w~u1 i.~LLri n11LLuni~la (1U1U"lJa.:J MPG) aamiJUtl1U 'J m3JTlaUL'lfU~n11 
'II 

L1UU (Individual Learning Concept) ~1arJ1.:Jlu1LLn13J~1-nlum1w~u1'lUtl1u;{L~LLri 

iEdit14 LL~:; Xing PEG Encoder 

.ffu~ 8 Remove Video and Edit Audio ~i.:J~1nnTmun1~la ('lU1U
'II 

"lJa.:J MPG) aamllUtl1U 'J q]13JTlaUL&Jl1J~m1L1uULL~1 ~::~a.:Jl'i1md~q]'lUtl1U"lJa.:Jll1l'l~.:J 

LL~::'I.t 1Lu'l'l1:;'lUtl1WlJ a.:J L~U.:J3J1~q]~a 1'IXL7uu7aU 
... ,.... ... .. 

"lJU'Yl 9 Match Video to See How Learning Concept is Taught f1nM1 

1~la~uufini.1Lvja~nMT:hu1:;L~u~1.:J 'J ~~tlaU'Yhm1tlau,ful'i1m1tlauarJ1.:Jh ~1U1if 
'II 

lq] Lvjf.l~~:;"'i.13J1 aan LLUU1'lKL~3J1:;tl1JnUm1'1.t 1LtlUa~1u~~~ijL~ U 

.ffu~ 10 Create Images, Animation and Self-test Items'l'IKtl71.:J 

111l'ln11rJn 111l'lLTl~aui.~1 LL~:;LLUU'Ylq]tlaUL vjaq]11~tlaUTl113JL -ll1'l~ ~1 mh.:JlU1LLn11J~'l i 
l'U.n"i~~tnhHt1'U.d lGiLLri Flash LL~:: Adobe Image Ready 
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.ffu~ 11 Convert Audio to Streaming Format ihm1LtlrltJU1tl"lJa'l 
'II 

LitJ'IhtEl ci1uin~m:; ~VfrmJtl1'Vl1'Un111i'l1U"lJ a'l~L1tJU (n1WI11UL'VlGl~) i1 a ciT\! 
'II 'II 

1tl1LLm1J~1,nun11vr~u11utfmUL~miReal prod 

.ffu~ 12 Synchronize Media 'I11~a~1'1 ~ ~hivr~U11J1 L"lfU 

111'Vm11~n 111vH~~aui.'Vl1 3J1 synchronize 1~L-n1nun'ULitJ'I~i.~ Convert LLr.t1 1ii1aci1'1 

1tl1LLm1J~1il Un11vr~U11UtflUU L~LUi ISMIL 
... . 

,Juii 13 Prototype of Course Presented to Instructor 'I11~ULL'U'U"lJa'l 

'11U~L~vr~urILL~1'111Hma1in1JHtiaU~ L~an11tl11Jtl1'1LLni"lJ 'l1'1 ~ LL~1n11tl1'Utl1'1Lmi"lJ 
'II 'II' • 

1~ tJn11~11'ltia'U"lJ a'l ~L~tJ1"1f1ru'l:;~a'l iin11~1LilUn111ULna'U'YlmrU~ aU"lJa'ln11vr~u1 1U 
'II ~ • 

a-1UUdJUn111i ~vr~u 1~11'ltia1J'Vl i'l'l1n~'11UL~~1LilUn11Ltl'lUti'l.ffUn11tii'1'1 ~ULL'U 'U 
'II 

.ffu~ 14 User-Testing '111 Ltl'Yl~tia'Un111,r'l}un'U ~i'l1'1 L~ an11 

tl1'Utl1'1LLn'''lJan~f'l'VIrt'l• 
.ffu~ 15 Cdize for Delivery on CD L;jtJUGl'lLL~UL~El1i{htJ'Yla~n11 

tiElWinn CD 

.ffu~ 16 Create Workbook -;j~ih Workbook ~'1iia11 LiJufiiiElff1'V11'U 
'II 

~L1tJu~~m1{l'l11Ltl1,rtll:;na'Un11~n~1~1tJ~ULEl'l'l1n~El~L~n'Yl1ailmfWorkbook Utl1'l 
'II 

"" tl.f 1 ' d 1 ...... '" i.... ...'" 1'" .r.1 tltl '" 1Jn11,n LU8'V11 ~tJtJm'V'lEl 'Vl&-lL1tJU ~'Yl'U'Yl1U &-IL1tJUa1'l "1f Workbook U Un11ti1 1:;L~U 
•. 'II 'II • 

ff1f1ty~1'1 ') :v.1a'l~1,r~ciEl-nElfl~L~U 'VI~El-nati'ltrtJ~1'1 ~ ~Ln~;iu1u"lJm:;¢,L'itJu 
" ,.... .do'" .d .... 0 ~ 

"lJU'Yl 17 Duplicate and Package 'Yl1n11'UU'YlmLGl:;'l~'Yl1LL'V'lmn'l~11J 

"lJ) ff1'V11'U1U LL'U'Un11vr~U1'U'YlL1tJU~ El1J~1 L~ afn11tiElU ~11JLLU1 'Yl1 '1"lJ a'l 
'II 

~m:;~wl1ti~fa~ti1'V1nn1JLLGl:;L'Yl~ 1U1Glii 1J'Vl11'YltJ1itIL 'Yl~ 1U1Gl ii'V'l1:;'la1J mr.t111u'U1 ~'1 

vri}Ju1;]u1~tJ 1ff. L'V'lh'll! ~1m1iU1nGl L~LLU'I.ffU~Elu1Un11vr~u1aElmilu5 .ffu~au'VIin• 
LLU'IElamtlu 16 ,ru~auciEltJ ~'1ii11tJGl:;LatJ~ (LV-Ih'll! ~1mllU1nGl LLGl:;~m:;. 2543 :• .... .1' 
136-149) ~'1U 

I A 6'" .:' 
1. ~1\1111')'Ufl')1::'HL'lUI'H1 (Analysis) 

t. .....f '" 1" 0LilU"lJU~aUn11'V'l~U1LUEl'Vl1n11L1tJun11tiElU ~tJn11\'1n~1LLGl:;'Yn 

~111J L-n1h n'U Ldel 'VI1 ¢''l :;\t11J11l.i1U 'U 'Yl L1tJ U L~ mi1'Vl U~ 1ii~ L'l U11';):;1i ~L1 tJ UL1tJ U 
'II 

a::L1U1'1 L1EJUEl:;hriau L1tJua:;h'Vli'l L~ElL~1i'l11'JYElU1ULL~Gl:;i'1,ra Lli1'Vl'l'l¢'L1tJU,xumn 

'VI~a,ratILnuLtl tJ1n'VI~a~1t1LnuLtl ~'1.ffu~aU"lJEl'lm11L~11:;~Ld'a'VI1,xuii.ffu~EluciatJ ') ¢, 
ttl 0 0.... ~ 4 

~tl"'Y11"11J~1"t1 3 "lIU,,,flU, flfl 
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,yU~ 1 n11'fi\:ILL~U1,Jih::~UHUJEl'! (Brainstorm Chart) LUUn11lt1 

L'YlflUFIn111::Cilll ~lIEl'!1I11.h:: rJ n Cil1i L~ fl11lJ11mr-:l-nEl~ fl11'i/::ii mitUlJ'YlL1m.~ n11~f1'! 
• '\I 

u~ullih::Cilll~1I El'! 'i/::L~1I"il1nn11L;j rJu~m~El'!' 1Cil1'!n~1'! 'i/1m!uti~L~m"lf1 ru'Yl1'!~1U 
'\I '\I w 

Ld'El'VI1 -;i1U1U 4-5 fill. ,htlflu1::Cil1l~1IEl'!LL'i/'!i1L~El'!~fl11"il::~ElU LCilrJLrJ'!ElEln'i/1nV;'1~tJ'! 

'VI~n "1Im rJEl ElnhJLtlwffu ') iiUfUL~ElllLrJ'!1.~h'h~fl1111im~'ufi"1lEl'!i1-llm'l~nnlJi1-nElVel rJ 

.ffu~ 2 n11~11'!U~u1,JiiV;'1L~El'!i1l~ufi (Concept Chart) LtlUn11 

lh LL~U115h::Cil1l~11 El'!~'~111,,11 n11~Cil n ti 11"11 tJ'!V;'1'JJtJ'VI1 €I ~Cil'VI1l1Cil'\'l3J~i1l~U finU LCil mb 
'\I • '\I 

A 0.4: to' ..,.... ~ .... 

LL~Ull1l1::Cil1l~1I €I '! 1I1'Yl1n11 ~m~1 fl1111 n nYl El'! ~flCil fI iil fl'! n 1J'Yltl~l'l 'VI iil n n11 LVI Cil ~ ~ 
'\I '\I ':.J • 
........ tt IA. ........ ..., I .:::I 4I=I .... A ~""d
 

fl1111 ~lIYlU 1iLL~::fl1111Cil tILUEl'! n U"1I €I '!VI1"lJ €I El m'!~:: LtJ rJ Cil fl1'i/1In11YlCil'VI1fl LYl1l'VI1 L1fl'!Cil111 
",. I:Il A t~..., .... "".C:J 0 .... F:..r .c=J 

LVI Cil ~ ~ LL~:: fl1111 LVI 111:: ~1I"lJ €I '! LU fl Vl11"lf1 LYl f) 'VI LCil 'VI1"lJ fl 'Yl ';J:: U13J1Yl~ U1 LilU LU fl'VI TYl• 

.ffu~ 3 n11~f1'! U~UIJiiL~1'!'h tILdfl'\'l1 (Content Network Chart) 

LtlUn11lhi1-llEl~'~';J1nLL~U11iiV;'1L~fl'!i1l~ufi 3J1~Cil~1~lJfl1111i3J~ufi"lJfl'! Lttfl'VI1 LCilrJ 
'\I 

W';J11m1~1~lJriflUVI ~'! Vl1mi"1lU1UnUCil111fl1111-;i1LUU~'i/::~ fl'! e11 '!a'! Lrim;j tJUL ~1"ilLLtr1U 'U 
'\I 

1.itrL~m"lf1ru~1ULdtJ'VI1Cil11';J ~mJ fl1111 fl n~fl'!U~::LVl3J1:: ~1IEi n flf'!'VI rt'! 
'\I '" '\I 

• • "'I 

2. '1f1"n1"iDDnUlJlJ1'I"1UnT'iL"HI" (Design) 

n11tJ flnLL1J1JVllb tJn11L1tJU dJU,yUCil flU'iI fl'!n11fl fln LL1J1JVlli1 tJn11 

L1tJULL~::n11~flU ~'!U1::nfllJ~1tJ.ffUCilElU~~fl'!lhYl111~1ilJ 2 ,yUCilflU ~fl 

.ffu~ 4 n11f11'V1uCilniil1filUn11U1 L~Ufl LL~::L;jtJU1CilflU1::~'!~L:n'!-- . 
Yltl~n113J'ilfl'!Lttfl'VI1 (Strategic Presentation Plan VS Behavior Objective) L~1I'i/1nnT1"U1 

LL~U11iiLfl1.",j1 tIL ttfl'VI1 1I1thn11UU'!Ldfl'VI1flflmuuVlli1 tJn11L1tJU LCil tJW1111m1nti1li1 
'\I • 

~fl'!~~1I11fl~Cil'11u'VIli1tJ L~mnu'~ Ufln111nd5'!~hii'!n'!L 1 rl1~H1.Un11L1tJU1.iL'\'I3J1::~1I 

nlJ ~L1tJU Lrl eHLU'! Lii'fl'VI1 fl flmuU'VIli1 tJnTH1tJULL;1 filb1'V1li1 tJn11L1tJU~'~<tf'!'\'IlICil 111 
'\I 

.... 0 .... 0 A"" A l dAd 

l1Ciliil1CillJn11U1L~Ufl Vl1fl~11'!LL~Ull3J'VIU1tJn11L1tJU1"lf1(Course Flow Chart) LL~::l1::lI 
'\I 

fl1111 i1l~ufiLL U1L~rJ1nlJU~UlliiLfl1'!,hm ii'fl'VI1 111m!Ulbl'V1li1 tJn11L1tJU1Ilthnl1f11'V1UCil 
'\I 

1CilflU1::~'!~L:n"'Yln~n1111"lJfl'!L'ElVllLL~iil::'\'Ili1tJn11L1m.~ Lrlfl L~111 LL~1lblhJli ~L ~£J1"lflru1 oJ \I ., 
~ ~ 

"" .4 a ov 

Cill'\.UUflVllCil11'i/~fllJ flnm'! 

.ffu~ 5 n11fl flmLlJ1JLL~'U11iinl1lb1 L~'Ufl1. ULL~ rl::Vlli 1 tJn11L1tJ'U 
- '\I 

(Module Presentation) LUUn1111'! LL~Un11~tJU ~'!~fl'!thnl1fl flnLLlJ1Jnl1~flU1.iLVl3J1::~1I 

nlJLttflVllLLrl::n~1IdJl'V13J1tJ LCiltJ L~ fln1fin11~flU ifln11~flU ~L Vl3J1::~1I LCiltJ L~1I111n~1111m1• 
Ld'fl'VI1LL~rl::'7f1'!Ylfflll~Cil1fin11~flU ifl~li L'7f'U 1U1l1Yl i~Lfl 11lYlLfI~ flU'Vll \'I1flU1::nmJ 

'\I 

LUU~U Ufln111nd~fl'!YJ1111mlLL~::fl fl nLL1JlJ ~m~m:: U:D ill~U1ftUU~ ~::V;':I'JJEl 11 Ufl11J'Yln 
. . 

il-neJ"lJeJ.:JVa'lll unl1l1£Jt1, ll~::'Yh~tI."11J'Ylmnb£Jnl~t~£Jtl. ~~1tl.nl~El ElnLLUUnl1Ul L~Ufl• 
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l.h::nmJ~'HJ n1~,"1L-n1~lJ'YlL1UU nT'j"'lt1L~UElLtttl'VI1 ~T'j":: nTH~11.1"1111L-n1h n1~~~1.1, 
.r 

~ 

.... 1"''''0l:Il A..,..... ~.ca. A "JA

LUtl'VI1 ff1~:: LLG'l::n1~'Yl~ fftlU L'V'l tl 'VI j:.j L~£JULn ilnT'j" L~ UU1il11.11il f1l.h:: ff'l" L"lf-:J 'V'l q il n111.1'Yl 
~ ~. 

ri1'V1 UilL l' 
3. th"n1·n'flI,"1'.nb!ln1''iL~!I\~ (Development) 

n11~~U1 'VI '\.b £Jn1~L~ £JU LUWffUil tlUn1~~~U1'V1'Ii1 £Jn11L~£Ju1~ 

~1.IlJ1nrrltlU ~1I::'lt1LtlL;juu11.hLLn11.1 tl1::ntllJ~,)£./.ffU@ltluritl£J ') 4 .ffUiltlU i'lU 
~ 

~ ~ A oCt ~ ,,;. 

"lJU'Yl 6 n11L"lJUU"j"1UGl::Ltl U@lLUtl'VI1Gl-:JlJUn1tllJn11fftlU L~1.I1I1n 

n11'\.t1LU-lUlliJn11U1LffUtl LL~G'l::'VI '\.b£Jn1~L~UU~mmLLUlJL1'1.I1LiiUU11 Uiil::L5 U@lLda'VI1 iil-:J 
~ 

uun~ au n1~ fftlU (Script) 1@l£J rh n1~L;j £JULtlti iil::n~ tlU@l11.1~1ilJLdtl'VI1 LLiil::inn11~L~ 
1I '" ... .r

aanLLUU L1 L"lJ£JUlIUfl1U'YlnLUa'VI1 
q .... 

iwYi 7 n11,)@l~1iun1tlUn1~fftlU (Story Board Development) 

LUUn11'lt1n1tlUn11fftlU1.I1@l11';) ffa1J.~1ium1ffau~ L;j£JULl' Lv1tl1~dJULl.1@l11.1n1~U.1 LffUCl~ 
'1 '" 1I "'::; ... .r d ... '" 
L@l11'1 LU-l U L1 'Yl'l'VI1.l ~ LLfl ::"111.1 ff1.llJ ~nI."1J tl'l LUtl'VI1 'Yl ff11.111f1@lElUffUCl 'I n11L1£JU1@l11.1 

~ ~ 

1'@lfl1.11::ff'l "L:n'l'V'lq~n111.1~'~ri1'V1 U~ Ll'~1 U 1U n11@l11';) fftlU ~1ilJ Ld a 'VI 1 t!u';)::iim1 
q 

m1';)ffClU 2 .ffU@lElU ~ Cl n11@l11,;)ffClU"111.1~ElL UEl'l"1J Cl'lLdCl'VI11U'VI'li1U m1L1UUL~mnu 

LL iil ::n 1 1 @l11 ';) ff ClU n 11 L~ Cl1.l1 tJ 'I "1J El'l Ldel 'VI11U LL ~ fl :: 'VI 'Ii1 £I n 11L~ £I U ~ -:J 'VI i'l ';) 1 n ~ 't11 n 11 

0'" d" ~ "'~I ~~ ..... 0 ..... 

m1';) ffClU iil1@lU"1JCl-:JLUtl'VI1 @l11.1"1J U~ ElULLG'l1 tl El11 Lff1';) ffUn1::U1Un1111Vl iil1 ~U n1ElUm1~ClU 

.d .... I) .¥ ~ .J" 0=1 I l1=li A ~ 
LLGl::n1tlUn11ffElU'Yl';)@l'Yl1"1JU'Yl'l'VI1.l~U m.Jn11 U'YlL1£JUfl Cl1.l'V'l1 L@l m (Courseware) 

:::. .,J .,.f .. 
"1JU'Yl 8 n11il11';)~EllJ"111.1f1n@la'l"1JEl'lLUCl'VI1 (Content Vahdlty) 

~ 

dJUn1~U1 Course Ware ~~~u1:Bu'l.1ihn11~11,;) fftllJ "111.1f1m;. a'l"1J a-:J Ltltl'VI11@l£J 
~ 

~L~tJ1"lf1ru 1@l£J't11n11~~1,;)ffClU 2 ~1U~ElLUCl-:Jnu ~Cl @l11,;)fftllJ"111.1f1n~El'l"1JEl'lLdCl'VI1 
~ '" ~ 

1@l tJ~L ~£J1"lf1ru L~elLUUn11i'lh"Cl-:Jfl nL1l1'V'l"1J Cl-:J LtlCl'VI11'ltm~El-:JrlClUu.11t1~~u 1 LUUU'YlL1tm 
". QI CI ,. 

LLGl::'t11m1t1i'uLLnLL~1';)1mt'u '1.11hJ'Yl@liilCl-:Jnun~1.IL U1'V11.11 tJ';)~'1 1@ltJA@lL~ Clm.h::1.I1n1. 9-12 
q 

1'" ... .r.... "'11 ... .r .....
"U 'VI 'Yl ~ Gl tl'l L1tJULUCl'VI1 L'V'l El 'Yl@lffaU"111.1L"1J1 11 Un11L1tJULUCl'VI1 LLiil::n1~ffCl"111.1'V1111 tJ 

"1JCl-:J «1U1 U ~1-n ~ Gl Cl@lllU''itlLLlJ u~~a"111.1'V11.11 U~ a ~L~tm rhm1LnlJ11lJ111.1-nCl1.liil~1.I1't11 
~ ~ ~ 

n111.1i'U LLnl.~tl1.lU1m LL~::1~~L~m"1f1ru@l~111tlaU~n"f'l'VI rt'l 
~ ~ '" 

.ffu~ 9 n11L;j£JULLiil::1.11::dju"nl.1l1W"1Ja'lLLUU'Yl~ffaU dJUnT'i 
"0' . 

ri1'1 LLUU 'Yl ~ffElU@l11.1'V1 tin m1~~U1-nCl'Yl@lffClU1'~1 j:.j ~ i1.l q'Yllf 1@l mr1'1 ~'1@l11.11'@l1:l1.11::tl-:J"L:n-:J 
q 

'V'lq~ n111.1~'~ri1'V1U@l 1.1111nt!u'\.t1Ll.1'Yl@liiltl'lnU n ~ 1.1~ L" £JL1tJUL tlCl'VI1,xU1.I1 LL~1 1~ £J1i 
q 

l.h::lnm 30-100 "u LLlf1'\.t1j:.jiiln11'Yl@lffEllJ1.I1'V11~1"111.1£J1n~1£J~1el1U111')1LLun LLiil:: 

"111.1 L~mrU"lJ a'l LLUlJ'Yl~fftlU 11 LUULLUlJ'Yl@l~EllJ~'~m\.b1l1'V'l@l11.1Lmu,'t1'V11ElLll 51ii-nCl1~~ tJ'I 
q 

Lll'l~"t\.b1l1 'V'l@l11.1Lnm't1'u1'l.1ui'uU1-:JLLnJ."lJ 'Yl ~ fl a '1,;)Un 1111::1,n~ L~ tl U1Ll.1i@l't11dJU 
q q 

hJ'mn"3J~e:tLU 

mailto:V'l@l11.1Lnm't1'u1'l.1ui'uU1-:JLLnJ."lJ
mailto:LUULLUlJ'Yl@l~EllJ~'~m\.b1l1'V'l@l11.1
mailto:1@l11.11'@l1:l1.11::tl-:J"L:n-:J
mailto:ffElU@l11.1'V1
mailto:L'V'lEl'Yl@lffaU"111.1L"1J1
mailto:LLGl::n1tlUn11ffElU'Yl';)@l'Yl1"1JU'Yl'l'VI1.l~U
mailto:n11@l11,;)ffClU"111.1~ElL
mailto:1'@lfl1.11::ff'l"L:n'l'V'lq~n111.1~'~ri1'V1
mailto:n11L1�JU1@l11.1
mailto:tlU@l11.1~1ilJLdtl'VI1
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4. ,i'J'inln;GII""llii'm11",lu"iLLn"UJ (Implementation)
OJ 

.ffu~flunT~~Q1U1LiiCl'VI1tH1hLLn13Jd LuU"ffu~ClU~fl"innn11~i1JU1 
'II 

'VIlbrm11L1tJU t~t.Ilt1n1f113n11ffflU'U~~ii1Lflut 1hLLn13Jfl fl3J~l L~ Clf :A\l1h:nmJ~1t1 3 
~ ... 
"l/U~ClU flCl 

.ffu~ 10 n11L~ClnhhLLn13J~1l:Lil11LffUClU't1L1t1ULflun11L~tln 

hhLLn13J~hrtUm1~i1JU1U't1L1t1Ufltl3J~lL~tlft~ tJ~,;]11m1hhun13J~L'VI3J1:ff3J LLiil: 

ff13J11f1~ tlU ffUEl"~ElU 't1 L1 tJU~rhn11El Eln LL13 13'1LL~1 :A\I En';)L,n1hLLn13J"lflt1 ff1\;JU't1 L1t1U 

AEl3JW1L~ElfLLUU~L1,;)1U (Authoring System) 'VI1El tU1Um3J111~lflEl3JW1L~Clf~1'13 
'II 

offufl 11 nT~~i1JU1LLL'l:~~L~1tJ3J~fl tllI:'liU1:nElUU't1L1tJU LUU 

m1~~L~1tJ3J~El~1\1 'J ~~1LflU~fl\lL-num1~~~U't1L1t1U ~fl~1\1 'J tI~;~fl,,'L~lEJ3J '~LL1i 
111'WU\l 111'WLfl~ClU''VI1 L~t1\1 111'Wm1Vlml1\1 'J L"lfU m1Vln"l/El\lilL~fl\l LLiil::vfl\'VI~\I'V11El 

iJ3J~1\1') ~13JmflUm1tmutiElElmLUulr L~fl~~~~El~1\1 ') L1t1ufCltILL~1 ii1n11uuYimuu 
1 

hhfl1 LLiil::i~Lfi1JLLtJmil'U,'VI3Jl~'VI3.iL~flL~ff13J11f1L1EJnL,n~ff:~ln 'WfEl3J~1l::lt1 'uLin11 
'lJ 

i~iil\l t131LLm3J 

.ffu~ 12 n11lt1"liEl3JiilLdEl'VI1iil\lt131LLn13J Liluoffu~El'U,m1lt1"limJiil 
'II '.. 'II 

LirEl'VI1~~i1JU1'1UUn1El13n11ffflU~~iil\l n11iil\lt131LLn13J 'WfEl3J~El~1\1 'J ~'~~~L~1mJlr 

t U1LLn13J (Coding) 11:~El"ii1~ltJfl113J1.h:::nt~ LU1:'VI':il\1ii1fl11~ flU ffClU~Elvi1\1'J LLiil: 

~1 i13 n11U1 LffUEl LdEl 'VI 111f1n ~e:hl~13J n1ElUn11ffflUtI'~ElEl n LL UU,l' 11 mf\l~1~lJnl1 
'II 

o .r..,
U1LffUmUEl'VI1~ltJ 

5. ,i'J'inl"iU"i:lii""f."UJYll~t1""(Evaluation) 
t. .. I A 4=1 ~I to 
"l/U~ ElUm1u1::L3Jl\~iillJ't1L 1tJU LuU"lJU~ ElU"l/ El"n11~11,;) ffElUj:,Iiilm1 

1LA11::lfLLiil:::m1ElElnLLUU 11Lflu'13~13JLiJl'V13J1tJ~iil'V1U~'VI1El'3.i 1un11U1:LiiUj:,IiilU'YlL1£JU 

AEl3JW1L~Elfm1ffElU~'~~~U1;iu 131:nm.J~ltJ 3 offU~flU flEl 

offufl 13 m1~1111ffEl13AIll,ll1'W3Tiil~Hh~tJ"l/Cl"13't1L1tJU LlJUn11 
1 

~1'J1I ffEl1J A Ill,I11'W"l/ El" 3Tiil ~Hj L~ tJ'lJ El\l1J't1L1 tJUA El3J~l L~ Elfn11 ffElU~ ff11 \I Lff11l LL~1 t~ tJ 
1 

erL~U1151tlJ~1U3Tiil~ih~miluer~1111ffEl1J~El~1" ~li L"liU ~'"l/El\l~le)n~1 ~"l/El\l~U'VI~"61 
~ ~ ~ J 

L'VI3J1::ff3J'VI1El'3.i AIll,ll1'l"l"l/ El" L~tJ"~'VI1El '3.i 111'Wtllt13J1'liiim13JA3J,r~ LLiil:ii"l/Ul~flL 'VI3J1:::ff3J 
1 

'VI1Cl'1l n11El ElmL1JlJ 'VIU1';) Cl 11mf\ln11L; El3Jt tJ,,'lJ El"n1El1Jn11ffElULL~ L'l:::n1ElU 'VI~""1n 

~1111 ffEl1JAIll,ll1'W L1tJ13fCl tJ LL~1 U13J113i'1J131"1i ff3J1J1m 
11'11 

.ffu~ 14 m1't1~iilEl\ln1:131Un11'Yl~ffEl13'VI1131:il't1TI1l1'WLflUn11 

't1~iilfl\loffl\~flU'VI1Eln1:::13'Jl\n111un11't1~ffEl1J'VI1U1::~'YlTII11'l"lriCll\n11'V11U1:~'YlTII11'l"l,;)1\1 

t ~ tJ n11lt1 n i:lmill 'VI3J 1 tJ ~1 U1l\131:3Jl Ill, 10 AUiiln11't1 ~ iil fl" 1U1:wh"11 ~ Gl El "'VI1 
1 
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th::~'Ylnlnrnfu ~::.yhnT'Hn1.1"Iitl3JfI L"liU LJfl1~Li m1~t1~ml11~::vd1J1.1'Yl~tlUn1HrL~t1U 
~ ~ 

L~ mt1lt1LLn1'lJ"IiEl3.I fI,xUL~l1t1ui'mJ1itlutl1ltl'Yl~ffEl1.1Vl11.h::~'Yln111V1~1J 
'II 

,T'U. ~ 15 m~'Yl~ffElUVl1th::~'Yln111V1 LLfI::t11::~'Yln~fI LtlU.ffU~ au 

n11'Yl ~ fftl1.1Vl1t11:: ~'Yl n l1TYl'iJ tlJU'Yl L~tlULLfl::t1~::~'Yln~ fl'Yl1 Jn11L~ tI U ~J~::Lin~ 3.1 ~1 e.J rh J• 
LiJ1 VI 3.1 1 tI hiUti tI n-h 30 Tl U Til t11::~'Yln111 VIL'U. n1::U 1 'U. n1 ~ L~ tI U ~:: Ln ~L fl £.I \I n tJ fh 

t1~::ff'Yln111V1V1~Jm~L~£J'U.(E1/E2) LLfl::Ti1th::ff'Yln~fl (Epost - Epre) Tl1~::ii~hffJwh 50 
~ 

% Vllnl~~flm3JLiJ1V11Jlt1~~Jl1neri1U'Yl~tI'U.,xuHL~ 

.ff'U.~ 16 m1~~Yi1Tiiitlm1Liu'YIL1t1UTltl1JYhL~tlfm~G'm-t. dju
'II 

.ff'U.~ tI'U.m~~~Yi1TiiitlnT'JLiU'YIL1t1U L~EILitl1::n ElUm1L~tlU Vlln~L~tluii-nElG'Ji£.lL~ElJ~ln 
'II .... , ... 'II 

U'YIL~tI'U.TlEl1Jyb LVI Elfn1~f{ElUL ihl.U'Yl L~tI'U. ~1 L~~~t1~ ~L1t1'U. ~::~EI -J~ -Ji1 LElJ LLfl::~lU'YI L~m-l. 
~ ~ 

Lfh,xu ~-J~::G'13J11r1Yi1L~~L~tlUffl3J11r1L-ll1V11U'YlL~nUTlEl3JyhL~ Elfm~G'ElUl~ff::VllnlLt'i:: 
'II 

" r1ml.EJ-J 
~ 

~ tt..:' ~ GJ 4C( Q ~ 
2.5.2 111,,)1 LG'l")1::'HL\U)'H1 L'W D'W~'U11JflL "HJ'UG'l Dc1J'W1 LlR 07n17fto," 

.ffUG1 Elu1Unl11LTl~1::~L ~ EI~ilI'U.11.1'YlL~tlU~1 Lh1t1Tl EI 3J-W1L~ Elfn11ffElU 
~ 

t1~::nmJ~1t1 3 .ffu~ElU flEl m1f{'i'1-JLL~Ul1ih::~3Jff3JEI-J m1fff1-JLL~Ul1iitr1L~EI-Ji3J~ut' 
~ 'II 

LLfl::n11ff'i'1-JLL~Ul1ii1Tl~-J"1h m iiElVl1 ~-JLL~fl::,TUVlEluihlt1fl::L ~ tI~ (1VIh~,r ~hru.1iU1n fI 
~ . 

.... .J' 
LLfI::Tlnl.::, 2543: 151-174) ~-JU 

n} 111,.~r1\1LL~'UIla:h::613Jft3JiH(Brainstorm Chart Creation)
'II 

LL~ Ul1 ii1::~ 3.1 G'3J EI·a t1u LL~Ul13j~LLffG1-JL~L ~ Utrl-nEI~Tl11~::ii EI tiLU 
~ ~ 'lJ 

U'YlL~tlU 1~ mL~ fI::il'iEI~::ii LtlUL ~El1J LLG'G1-JTl113J i3J~tnfnui 1-llEI 5'U. ') LLfI:::'YlnL ff'U. \l:: ii• 
,;)G1L~3J~U~lntr1,rElVl~n VI~nm1'iJElJm11::G11Jff3JtI-J flEl m1,r~Ltlun~3JciEltll~.lLfhl, 5 TlU L~ 

'YlnTlu"li1t1nUf)~LLfI::LLN~-JElElnmh-J~N1:: L~mtlum111U113J-llEl3JflL U'YIn ') ~lU~LffUElmm. .~ 

';)::l1iiitl~mtl1V11E1m11~LLrJ-JLG1 ') ';)lnL~EluG'1J1.:anLun~3J1G1mtii~'iJ1~ 

• 1.1 Tlflln11'U.n11G''i'1.J LL~Ul1ii1::~3J G'3J EI-J 
• 'lJ 

Lum::1.11Um11LTl1l::~Lrl'ElVll~-J 3 ,TUG1E1U l~LLri m~G''i'lJLL~Ul13j 
'II 

1::~3J N3.IEI-J n11ff11\I LL~Ul1iii1L~EI-Ji3J~u1f LLfl::nl1G'11J LL~Ul1 ii1Tl1J"ihmdElVl1 ,rUL t1u 
'lJ ~ 

.ffu~ ElU~~1~ru1J1n~ ff~ \l::~ EI-JL,rUTl fl1n1~iiTl113JL~tl1"lflru ~JU Tl flln1~iiTl1l3JL -ntl1"lf1 ruQ,I"" QI .. QI 

LUnl11LTl1l:::~L dElVll~J 3 .ffu~ElU flEl ~L ~tI1"lflru'YI1J~lUL itElVl11"lf1trULEI-J
'lJ ., 

~L ~tl1"lflUJ'YI1-J~l\1.Ld'ElVll Vl1J1 tltlJ ~~iiTl113J'i'Tl113JG'13Jl1r1LU 
",., ,. 1.1 

fill G'G1ftn'iJl1"lfl~,;)::~ilIU1U'YlL~tlUTlEI urhL~ Elfm1G'ElUElU1J LLn';)1J 1~ muVll::LUL~EI-J'iJ ElJ 
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At CL.<l 1Cf ..,. ~d.., .... .K do A d 

.LLU.1f1~ Vlfmn17 'YI'11~'£) ~fH)~'lU.f11111~~1'1 ') 'YILnrJ1'H)'1nULu.u"'1'Y1U.1111t:-1~~U'YIL7[JU. 

~.. .f 
f1ullW1L~mn17ffeJu.u. 

AnUUnJGi'll tJ\I"L~lJ'lti'nJfI'\I~".U d'm." \;~'''im, 1~~, nAnu(anJii~"d' 
• u - • 

1. Lilu.Uflflfl~ih~n17~mY1f117~\lLL~mnHU1lYl;iu.'1.t1 'I11m-nrJuLYI11u.ff1,J11"1l1 III' ., ., 

~~7\1nUL~El\l~~::t:-I~~ Lilu.1J'Yl L1rJll. 

2. d~Iu.UflfI~~Lflmiivu~111'111ElffuU1"1l1~~::W~u.1'1.aJ~1n11 3 f1f'l1W1f1\1 511, 
.... ~ .... -. .... I • I 4 

LL~::rJ\lfI\lfI ~n fI ~n U1"1l1~"n~11 urJ1" ~ ElLUEl", 
3. 'I11milu1"1l1~ff11117mff111~1rJtl7::ffUn11ml11"lU lI::LUUUfI fI ~~LfI V~11\1 

•..• : ••• • III 

~1LLW"\lU1'11171 U\l1U~L~ [J1n1JL~u'l~t:-I~~tlti1\1\iElV 3 11 L-rlu ~Ei1U1 [Jn11'111u~1'11\il\11U 
'II 

'I11El~L~rJ1"1l1nJ~1 m.h::ff1Jn11m lil::~f)"tI fimiW\r1~1UL~f)\ll!UlilUdi~f11111,hUlfU f) £Jl\1UEl [J
'lI" :&J ., 

511 
4. LiluUflfI~~iifl1ll1L~1I1lil~'1hLL~::3Tu111 ffl1I11n1~f11l1111111if)lilUlilun7::UT", 

mILilu~t111t1lillnfl1111~lLa £.I" 'I11u ~a"'1.~1-nfl1111 A~L ~Uf'hu.@lUlI1ndiu. '1.tl ~u. l111~f11ll1 
'\I 

Ai'lL~uGMu 1111'111u t:-I~ml~11lil ffElU Lda'l1lff17::'1.aJ1.i1L~f)ti f) 

5. LtJUUfI fI ~~ii LLU.Trn\l'l11un1ElU'iI El\lm7LLff~" f11ll1 A~ L~U~i~ LlilUnn~El\l 
• '\I 

• 
'11 inmlnl1tl1l\1 LL~U11ih::CiIl1ffll El\l El1 ~[JL 'YI f1itfln177::CiIl1 tlll El\l 

'\I 

L-nl1111.h::EJn ~L ~ f)11U1111tt1-nf)~ f111~::ii li'l v1-n~L ~rJ1"1ll tu'YI1\1 ilULttEl '1111"1ll tl1::111 Ul. 
, 'II OJ 

5 flU "lh tlflU1::CiI 11 f11111A@l 1~ [JLtlCillElnltl1~'YInflUACilLL~::LiiVUtt1-nu~f111~::ii'1.~f)til\1Ltl1, 
lCi1EJii.ffuCilElUml~lLitU\l1U ~\ld 

.ffu~ 1 ~1'11\iln£lllLL,y\l11EJiil::LaEJCiI~~1~llJ1~tl1l1i5n'YI71U 1um7 
, OJ 

tl1l\1 LLt:-I U11 ih:: Cill1 ffll u\ll!U lil ::ii~I'llUln £Ill 1 fI U 1CiI [J~I'll \iIn ~1I El fiUl V7l V~:: La rJCil1~ 
'II , • 

ff3J1i5n'YI71Uii\l f11111 aJ.J'I1111 [J 71 rJ~:: LEi [J~~ L~ V1-llu\l LL~:: n ~ m'l11ElL~ Elu'1.'il1Unl11::CiIl1 • 

.ffu~ 2 Lii EJ Utt1 L~ El\l'l1 i n"'1 u~ f)1"1l1'1.i'~7\1n ~1 'I LLfil::ii CiI LtluLtEl 11 

-nufl1111 Lii EJU~1L~El\l'l1in '1.i'CiII\1niill\1nl::CiIl1fmEl tilLilunl::CiIlunLii rJU'1.1Ci11\1 n~l\1nl::mu 

L~lilLLLt1iiCil LtlULtElll"llElfl1111iui,1Lvi El1~'YI71U11LUUtt1 L~ f)\I'I1in 

.ffu~ 3 LtJi'llEln1tl1~tl3J1i5n1un£Ill LiiVUtt1']El~~ULEl\lA~'1.1 LtI~, 
1tJn1ff1itllllin1un£lll Lii VU~1,j u~CiIULu\l~Ci1 '1.i'lCi1 [JLii rJU'iI [J1 [JElElnlil1n~1 L~El'lV\ imLLt1• 
~lmtlUL~u 1I Lvi u1iL~Ufl1ll1«lIwui~ElLiiEl\l'ilEl\l~1,j Ell!unu~1,jEl'l1in Lii EJUL-rlutt'ilrJ1EJ 
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fmn'l.IL~m.l ~ "",ru~E:l'"d ,;)~Ltl~1Elma'1~tl1J1~n'Ymml.,hm)UL;j£.lU"1J£.Il£HHJn11.h~ElEJ ')• 
1~EJL~~nl1i~"1J11~~1El~1~~~1~ ~ 

.ffu~ 4 ~EllJm2J~1J1~nriE:lw;)lJ Lrlm1Gn~huhJ 'Ylnf)uLii£.lui1-llEl
1 

';)Ufi~Jll1::~£.I~-ti~ LL~::'~~1f)1L;jEJu<iiE:l i1~,xlmhJ,;)::~EllJrmJtl1J1~nil~1f)d~E:l~mdLii£lu 
1 1 

L~3JL~hJfln~1El 1~ ~lniln,;)::LtJ~1 Elmtll~L;j£.lu~El LL~til 1~~ritiElil m1d::~ 3Jtl3JEl~trULtl1,;) 

nl1ltlL'Ylf)itf)m11::~3Jtl3JE:l~3Jl1,rlfu~-llE:l~~E:l ';)::i.~i1-llml1U1U 

1J1n~iif)113J~~ln~~lEJ L~~::~E:l~f)trEl~nlJi1~E:l~~in LL~::ilii~'Yll~L~tJ1nU 1~n1'1~,;)u'I'hli 
~~~uh~llJln L'Vf~1::~1,rE:l LL~ ~:;~1-llE:l';)::iiLauL .:iE:l3J ~~ n'U LL~~~l~L ~'Uf)113J <ii eJ LiteJ~«3J~u1f 

LL<ii~:;~1,yEl LLa::,yEl~a~Elth~~rt~ ~El tl1J1~n'Ylnf)u1~il,but13Jlum1,hEJnu~~ ~~ii~a'l'h 
1 

'1~ ...... '" VI"....- ..r 
L~ L~"1JeJ3JGm~aln~fnmLi!l~f)dE:llJf)a3J L~m1Jn1U~111J11ll.1.I1n"1JU 

~ 1 ~ 

m.h~hn~l11 ihjmndf1Ttt~l'Umdl,rL'Ylf)Uf)d::~3Ja'3JE:l~ ~El f)11il 

nl1LL i"1y;tl3Jl~n 'Yl11lJ iii1~~,xl LL~:;'VI1n~"1J El3J £l1~ ~ «1 ~wn ~El\l11 EllJ1 ~iii 1 ~'V1 ,xln El'U 
~ '" 

~ L~11~m1~,;):: 1,rL1£l1~~lwli'1"i'U ') tr'U ~i!lm';)';):;1~"1JEl11~~1~LViEJ~~eJ LLfl:;m1~~L~Eln 
~ 

at. .:a lL"'A. ""4Ct A 

tl1.l1'n'n f)113Jf) 1ll.tl3J1J~"1J El~ ~ L'n'tJ1'n'1 W"il1~ 
1 ~ '" 

• n1~n1'jtli'1"LLfJ'U1lijd~~1J ~3J tJ"L ~ [J.JfI'UL~tJ1 
~ 

1'Undm~ ~11\1 LL~'lUl~1::~3J ~2J eJ~ LVi £.I~ f)'UL~ £11 Ell';) "il:: L~3J~~ LLlii 
~ 

~m~n,rEl11£l~~El~,;)lmL'V\iii\lf)113J1<iil~ ') L"l5'U ~U\lt(El ~Elliil~ ') ~1Elm,;),;):;~eJ~1t1«3J1l1Mnr 
~ ~ ~ 

~~El tltl1Jnl3J,rEl3J~,;)lnHL~£.I1'1flW L-rjmri1JLlI'Uf)113Jntf~111' "illmf'U~~~11~ LL~'ll.ll~1:;~11 
~ ~ '" ~ 'II 

~3JEl~tB~ eJl"il"il:f1eJEJ ') 'I'h1t1~13J,ymJ~~~'ll.LeJ~~mjl Utl3JEl~ 'VI1n~~ 11iElElnn~n'JTnd:;£J::'VIrt~ 
~ ~ 

LLtr1~1,rmJaL ~3J ~lL U'll.nl11:;~3Jtl3JeJ~"1JEl~~'ll.LEl~tl1::1111ll. 4-5 1EllJ ';)unlT;)::~ithilL~ 
~ 

.., 41:«
. 

....I=t
. 

..., A 

"1J El2J~ 'Yl ~111J1m 'Yl~~ LL~1,;]~'VI £.I ~ 
\I CU 41 .. 

,... A Q"oo d G"o Q"oo If 

1/) n1''ia'''i'\ILLe.lU~3J'H1L''ithH'UJVnUi (Concept Chart Creation) 

,;)lnnldtl11"LL~Ull~1:;~ 11 ff3J E:l~~~ El ~ m11~tI'i3Jl1ll. ~1"1J El~'VI ~ln'VI ~1 EJ 
'II 

111n111£J LL£l::m1ltlL~'ll.E:l mh~a tld~ lUf)113J~~"1J El.:J LL<ii~::f)U LrlEl<iil.:Jf)U~l\1~ ~ liil\1f)'ll.<iil\1 

L;j £I'll.LL~~~13J1"ill1m i 1"1JEl~d::~ 3Ja'3J El~i.~Ell';)';]:: rJ\I11inn ~El \I un Ell"il'l11'lfEl 'U~1 t1"1Jl~~n'VI iii'll. 
... . ~ " 

Ul\1 i\lu'll. ~\I ~E:l\liinl11 Lf)11:;~i1"1JElfiL~,;)lnnld"11~LL~'ll.ll~1::~11a'11El\lflnf)1\1~1£Inld 
'II 

ff11\1 LlI'll.LL~'ll.Jl~'i1L~El.:J ~3J~'ll.1f 
~ 
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. 
.IS A A .... I ,c::a "" .... 

L3J tl~1I1'Hll.1 LLtl'l.u)3Jj::~ 3J tl3J Eh1 LL~1 a11111::ynn13J n1j11'l~1"lJ EllJ1 'I 
'II 

........ t ...
 
.... "'.- 0 I A A 0"''''' CI.o<l"" d .....::1 A OJ .... ,:ad • "" 
~1"lJ a tl~~1LL ~'U'l~jtlL n ~Tl113J'lI'1'lJa'Un'U ~'l'U 'U 1I'l~ a'l3Jn1j~1I1jm1~1"lJ a'YI3J [) 1I'Y1'l~3J ~ 

'II 

1~£J~1I1jrn111Littl~11~ Tl1j1l::i'lliacil'Umi3JL~£J1nul'U"lJrn::L~mnun1l::~lIT~rnT"h~1j 
'II q 

1I::L~3Jil'] tI1n 'I i1,]a Lvl a'liLittl~1tl3Jujmihm1tlu1'lTlf'ltl11111::~a'l £Jtltl1'li1']tl~sl1'1i'ElU 
'II q 

~1tl tlll1l1::~~tl1'li1,]a~Lli L~ tJ1,]a'laanLtl LL~::Lrimm1l.ffu~awd' 11::L~il']El~{)ni~ LidJu 
'II 

~3J1 ~~ li~1muum~3J"1.I a'l Lita~1 l~mda~l LL~ ~::~ 3J1~~ li1l::ijTl113J tltl~Tl crEl'l i3JrruTInu 
'II q 'II 

.... "" d .d' A :::. 

LL~::~n ~tl'l~13J~~ n 'YI q'MDLL~::LlI.a~11"1l1UU ') 

• tlTlfl1m1'Ufrl1'1LLtlU11iii1L~El'li3Jrr'UTI 
q 'II 

tITlfl1m~1,n'Un1jtl11'l LLtl'Ul)ii~1~tl'l i3J~UTI ~::~ tl'l LUUU Tl ~1 nj
q 'II q 

n ~3JL~£Jln'Untl~ tl11'1 Utl 'U11 iij::~3J tl3J tlJ ..r'lii'Lv/jl::LU'U'll'U~~El'l rh ~ ElLlta'ln'lt n1jtl11'l
q 'II 

LLtl'Ul)iii1L~a'lff3J'Wwfi 11::1i~L ~tJl"1l1nJnfl3J L~3J3J1'tl1n1j1LTljl::"'L dEl~l n1jtl11'lLL~Ul) ii 
'II 'II'" q 'II 

,.r1L~El'liaJrr'UTIii' nLvl ai~~3J1~~ai"El'lL ita~11 ~HJ'U ~3J1~~liL~itnnu 
~ 'II 

~ .... A-A. .......... ((

• "lJU~ El'U"lJEl'lnljtljlJ LL(:..l'Ul) 3J~ 1Lja'ltl3J~'Uti 

... . 'II 

ilufi 1 LL')'111t1~::LEi t1~1inntl ~ ~'l1l1ntl11'l LL(:..l'Ul)~j::~3Jtl3J El'l 
'II 

Ltl111 LL~l ,.r1~,rIn3J LL,)'l,;) ~ tlj::~'l~LLa::11 £IfI:: LEi £J~ n11tl11'l LL(:..lUl) iii1 L~tl'l ff3JrrU1fti tl3J1in 
q ~ 

'YIjlt1 

.ffu~ 2 il~Uln~3JLUU~L~3J~'U ,.r1~u1n~3J1I::tlElnlitl3Jlin 
q 'II q 

'YIj1t111 ,;)::L~3J ~'U1 'U nl1i~ n ~3JLda~lL<il riEl 'ULL~1'ii1L it 'ltn1j't11Ltl fi fI::nfl3J .ff'U~ a'U ii'ij 
q q 

Tl113J fflflnJ ~1n,.r1~,"1n~3JL3.i~3J~'Un11i~L itmn1l::rnm~11::ff3J1imL~fI::rh'Ut!111 
... q 

L'41Hnnmh.l'J.IEl.3Lda~1~~UL8..Jrn1v L~a~l..J ~ flU.~l,,~i'l"LL~,"llii~'~ f)lllll::'~~,"m W11:: 
q 'II 
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tn~ii~liI~tln~::L~£.I 'VI ~1 mJliILL~::En~ LnlilTl11:IJ"JJ1iI LLU\lL~~1 £.I cK\I,x'U.Tl11l11\11tuu'U.n:IJlli1 mllil. " . 
LitEl'VI1hlfi~::mi:IJ~::~ni1• .... t I I 

.... -. 0 A '" A f 0A...." ...........a
 
"lI'U.'Y1 3 liI1 L'U.'U.n11Gn1\1 LLf.l'U.ll:IJ L:IJ ElVl1V1'U.1n~:lJLL~\lVl1"l1 El'Y1ll::'Yl1" . 

1.i'Y111ULLa1 nll::ti~:lJ1i5nn~:IJ,hml'U.liIi11l1£.11.'U.~1,jEl,x'U.iin11LLril'lJ L'If'U. n11£i'1£.1 n11L~:IJ. " 
LL~::n11~1iI~1,jEll'U.mi:IJ,x'U.Vl1ElLl1 Vl1nii1Tl1L ~'U.El LLril"lln~::~El\l ElTIU1 £.11.~~lJ1i5nTl'U.~'U. 'Y111U• 
11LYi11::LVlliIllii LL~::Vl1nii ~'U.LLU\l;f'U. fitiu ElmVllilf.l~1.i'Y111U ~1 m "li'U.n'U. Vllnliln ~\ln,.j,." . 
~l1~i ~1V1Ulnfi:IJtl1~~::1.,r:IJ~'lJEl\l~th::"1f:IJVl1ElEl1~LtI'U.HcKliIff'U.1~L yj ElLlil~ Lnliln11"JJliILL£i'\I1'U. 

• • 'lJ 

n fiml1 L"ll'U.d~'U.Tl1U 'Y1 n~1,j El1.'U.LL~~::mi:IJ• • ... , • 
.... ~ I ~ "" 0 I ....... ~ ...
 

"lI'U.'Y14 tl1:IJnElUL~d~ VlGl\l~ln'Y11'Y1nn~1I'lJEl~Vl1'lJm~1~LL~1
• 

~1V1U1nfi:IJ ~::iEl\l~Elum:IJ~1I1i5nanTlf\l i1ii1m~::L~'U.mLni.'lJVl1m ~lIL~1I~1,jEl1.1iIV11ElLli• 
51LliiinEl1~~::1.i"li1 wl'U.~~1dW.1ElrJ1\1~:: L~ £.IliIanTlf\lli El'U. ~::VI £.IliIm1W~1dw.1•to .:J"" .:d r= ~ .., ~ 

'lJ'U.'Yl 5 L~1~ffUnd::U1Umd L:lJm~1~~'U.n1::U1'U.n11LL~1f.l~'Y1 

L~1U~ElLLf.l'U.lliji1L~El\li:IJ~Uf 
" 

A) nl "'iGf~l\lLLU"'lJ ilIA"'i\l,h m d'En'l1 (Content. Netwo~k Creation) 

nl1~i'1~LLf.lUllmTl1\1,h tJ LUElVl1Luwff'U.1iI El 'U.~~::~El\l'Yh ~ El~1n LLf.lUll ij 
" 'lJ 

i1L1El\li:IJ~uf L'Yi11::VI~\I~ln~~11\1LL~'U.lliji1~El~i:IJ~'U.fLLsr1 ~::~i~1,rEl~iin11~liInfi:IJ 
'lJ '. 

LL ti\l LUU'VI :lJ11i1V1li El rJl\1 LVI :lJl::~:IJ LL~ if\lLli Li1:IJ11tlU1L111ii.~ L'Yi11::il £J\lijL~iin11~1iI 
'lJ 

L1£.1\1~liuilnfi:IJL d'ElVl111i1~::~El~L1£.1uTi ElUL1tJ'U.VI~\lEl u1\1h n11~1iI fhcKuLtrElVll ~1iI~1ni\l~• 
~1 £.ILtI ft~\I~tJ1n ~1iI LitEl'VI1~Ltl'U.1tl1l11:IJL tl ft~\I~LiJ'U.Ul:IJ1In:IJ Ld'ElVll1.liI~LiJ'U. i4'Wii1'U.Tl11ilil 

'\J '\J '\I 4.' 

1iL1£.1'U.liElU .ff'U.1iI ElU1. un11,r~1\1 LLf.l 'U.llijlTl1\1,h m ttElVl1 ~ El n11~1iI ihcKUTl11:IJ i:IJ~'U. f 
I .... J .., " 

n ElUVI~~'lJ El\l L'U.ElVl1'U.'U.LEl\l 

• uTlmndl'U.md~i'l\1LLf.l'U.lliilm\l,hm d'ElVll uTliinm~Hl'U.n11rl1~ 
• 'lJ • 

LL~UllijlTld\l"lh md'El VI1 ~:;iEl~LiJuUTl,nn1n~:lJL~ £.I1n'U.nu~ ~i'1\1 LL~'U.llih::liI:IJ~:IJ El\l .,f\lit
'lJ •• 'lJ 

LYi11::LiJ'U.\l1'U.~~El\ll11 El rJ1\1~m ltEl\lnu 

• VI«nn11~i'1~ LLf.lUllijlTl1\1,hmd'El VI 1 nld~i'l\1LLf.lUllijlTld\l"lll £.I 
'lJ 'lJ 

d' A o.l' A - A .......... f!/ A C"4LoI 0 .... .... .... (i'

L'U. El Vl1 Tl El n11'U.1 L'U.El V11~1 n LLf.l 'U.1l:IJ Vl1 L1 El\l ~:lJYi 'U.1I:lJl1 LTl11::VI ~ 1iI ~11i1U Tl11:IJ ~1I~ 'U.1I 
'lJ 

li El'U.VI~\1 LLsr1Lii£.l'U.Gl\l1.'U.LL~'U.llijlm\l,h m d'ElVl1 til~1L1El\lL d'El VI1 i:IJ~'U.fnU1iI1\1n Lii£.l'U.~ Eln'U. 
'lJ 

LUULLU11i11\1LLUU El'U.n111 LL~::tili1 L~El\l Ld'ElVllLlii:IJ~'U.in'U. n~::Lii £.I ULLUU~'lJU1'U.n'U. ~1.l1. U
• . 'lJ 

n11~i'1\1 LLf.lUll SJ1Tl1\1"1J1 £.I Ld'mnt!u ~l11~::~El\ll11Tl11:IJ Li11.~nuinJ~n'b!'m'lJ El\l LLf.l'U.llii 
'lJ 'lJ ., 'lJ

' .f ,1Tl1\1"l11£.1 L'U.ElVl1n El'U. 
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• iillcrmynr~1,nu.nTH,i'1JLL~u.llii1fl1>1,hmd'E:n." Lriel't11fl1111Li1h 
~ ~ 

" 1111 'VI 11 1 rJ LL tl :; n 11\i1, 1J 1i Lii rJ 1.1. LL ~ 1.1.11 ii1"1J 'ii 1 rJ Ld'EJ 'VI 1 i ill inH nrU1:: n EJ lJ 4f1 rJ 
~ ~ 

~ A 0 .., A 6' 
,;)~L'VI~m1rn tln~'I1n';)n11:IJ Ltl'iJtl1~lJn';)nn1lLL~::,;)~L'VI~m1rn
"'II CU .. .. 

1) ,;)~L'VI~n11nr (Event or Node) LUu.';)~ri1'V1u.~n11L~:IJ~u.'VI1EJ, , , 
';)~tf~'t11 rJ'iJ EJJi1-nEJ 1~i1-n El'VIrtJ iianHrn::LtJu.1Jn~3J'VI1EJ' 'iiUiil1 ~Jd, , 

1~ rJun~LLi1 ,;)~L 'VI~n11nrLLlJlJ1Jniil3J ';)::linlJi1iEJ~~ElJ L1rJu.LLlJlJ, , 
LtJu.~1~lJ ';):;-nl11,TU'1i'~~EJJ L1£Ju.'U~13J~1~1J LLwiIi1'V1flJ,;)~ L'VI~ n11rnLLlJlJ'1iU iil1';)::linlJ . ." 
i1-nEl~fi'iJU1UnU~JLiJU'rnJL~EJn 1~m~EJnL1uui1-nEJlmiEJun'~ 

~ 

.A I ..:. II
0111~{J1J~nhHhuilft 0111'll'n1Jfl6'ftInJfl'\.l'\l6~ 

'\In~ A '1J~n~lt'h~fltl1J l'I'ln~ii,ft ~{J E hj~n~lthmtl1JI'l'lmn~ft 

1119J011 WIIUU ''litJtllilftnlvt)~mi'') 1l19JflU WIIUU ''litJtllI1h./llftlj1J~'\.I6~ 

2) ~n~1n';)n11:IJ (Activity Arrows) LuuiqJanHrnLL'YlUn';)n113J'VI1EJ 

i1-nmdEJ'VI1 ~J,;)::~EJJL.:ntluihnlJ'1~1UlJu.'VI1EJ~1uiih-\liiln~11~,y~L,;)u lUn111iJ1u';)::li 
~ 
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3) La"1laliunlln1111 t'U.n11e11\1a\laliu"1lEl\l~1,rElt ~Lii£1'U.La"1la\lt 'U. 

lI~L 'VI~n11rn t 'U.n11t~i1 L~"1l~liunlln1111,f'U. 11::~ El\lflm~l~m~cu.::"1l El\l1T11\1 a'11\1"1l El\l Ld'El'VIl 

.J1 ~.¥ 'lol~'" 1 ~ ~ 1 ~ 6Jl\l m \I a'11\1 L'U.El'VI1a'13J11f1LLU\I ~~ 3 LLUU TIel Tl1\I a'11 \I LLUULa"U.W11\I Tl1\I ~11\1 LLUU"1l'U.l'U. 

LLa:tTl1\I ri'l\l LLUU~~l/ 

LLUU~ 1 1fl1\1~l1\1LLuuLi'U.m\l 

~.¥ .J' '" ofl ~ 1 '" '" ....1fl1 \I a'11\1 L'U.EJ'VIl LLU U 'U.1I:: L"1l £1 'U.L u 'U.L Gf'U.W11\1 ~ £1 l/nl1L1£1\1 alWiU 

Ld'EJ'VI1W113J~1iu 1I1nil£11u"1l11 'VI3J1£J{1\1 ~L1£1'\.\1I::~El\lL1£J'U.luWlll1~1iu L'Yhl!1.l. t 1.l.n1 d1ii'fi EJ 
'II 

L1£J'U.~13Ja1iu ABC W1'V1'rUnl1t~La"1ll!'U.1I::t~L1£J\lal~U1I1n'll'l£1ltl"1l11L"lf1.l.n1.l. 

LLUU~ 2 1fl1\1a'tJ\lLLUU"1l1.l.1'U. 

A 
"""'i 

B ...1"1' ...,1 

D 

~.¥ .J':"I.¥ "'''' ...t ... 'I1Tl1\1 a'11\1 L'U.El'VI1 LLUU1.l. Lu'U.L'U.fl'VI1't1l/ Tl11l/'VIl/1 tlLLa::Tl11l/ "llT1W ., ~ 1.l. 

... lol·.¥ ,... .¥ "''''1 ~ .J'~", "'.¥ 'I' 
~lLEl\l L3J"1l1.l.LLnn1.l. m1L~'U.m 'U.fl'VI1't1l/ fl1\1a'11\1LLUU'U. ~L 1£J'U.~1l/11m 1£11.l.L'U.EJ'VI1 ~~nEJ'U. 

'II 

Ld'fl'VI11~'VI~\Int~J\liht 1'U.n11t~i1La"1l1m\l~11\1LLUU"1I'\.\1'U. ~::tifl1111tt1~rutWi m1EJ\I~liu., 

111 ni1 £1 lU"1I11 LLa::1I1nu'\.\a\l a1\1 J\ld'L~ flfl113J dJ'U.1::Lij mJLLa::~l £J~tl n11el1'U.LLa::f1'U.'\111 

L't'htT'U. ';)::llidJ'U.-nEJu\I flU11 ,;):;~tl\l,hiuL'VIWln11rn1l1nUUa\la1\1
• 
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"" 1 to.... 1.....A'.::ft.J
Li:ht fl1"~11"'t1" LL'lJ 'lJL~U~1" LLiil:: LL'lJ'lJ"lJU1U fl1" ~11" LUa'VI1 LL'lJ'lJ U 

~"LiluLL'lJ1J~~1J ~~u n1;U1 L~Ua Ld'a'VI1LL'lJ'lJd ~"iin11U1 L~uatf" Lilua1~'lJ LLiil::lliLi1ua1~'lJ 
1Un11lli~1Liil"lJ,fu ';)::1i fl111Ja-1~nr;l1n'l11 [Jhl"lJ11 LL iil::';)1n'lJua" 1J1£h,,~el 'VI1miluLL'lJ'lJ 

<II 

"lJU1unlli~1Liil"lJ'I!a[Jni1aci~1u1Ju LL~::(j111J'~d[J~1La"lJ~1J1n;fu 
'U 

\I) i,"Gle:J,"n1"i",-i1\1Lun~n3jt~"i\lthmd'mn..
 
.ffu~ 1 ~L~[J1"l51m'Yl1"~1ULdm'l11"l511h::1J1nt 5 flU 1J1,hmlu1::~1J 

'II <II 

fl111J~~ U1 LL~Ul1ii~1 ~a" i1J~u1f1J1VhI11nt1 ~1ia'VIan1UiULL1n~~ ~,;)11rn1'h~1ia1~ 
'II ,
 

~ I ,c!iI ..,
 

"d1L1[JunaU'VI1el'VI iil" 
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"llufi 2 tbil-ne:min1will.LL~nLi~ 1I1L;j£./ll.lil'l1ll.LL~'U.1l3j i~,hilJ1";, ~ 

t1n~a'l~111~inm~LLlil::Tll~LlwJia'l11'1~lGh~rlJil-nacim.l~acil'U.il-na~in~111LillTll~ 
~ ~ 

-,
I , 

~ 
: ~ 
I I 

I ' 
1 ' , ' , I 

I 
I 
, 
, 
I 
I 
I 
1 
1. 

, 

't,-,> "..~ 

,.-,, 
, 
, 
I. 
1 
I 
I 
I 

, , 
, 

,I

"llufi 3 Vi~1~rn1 L;ia~11l1 £./1'U.il-na~ i nfi lil::il-na LLil L;j £./ ll.lil'l1'U. 

LL~ll.ll3j L;j£./ll.lil'lhlfi lil::~1ilJmlJil-nm!ll. 
~ 

,-----------------.
I 
I~>D B 

~------
c 

D 

t 
I 

-----------~-----_ . 

.ffll.~ 4 LrltlL;j£./'U.tTl~'1"1l1£./lll.il_lltlLL~mLi1~LLi11,.;L;j£./ll. 

1m'l"1l1£./il-nmi~hl .yh11Jfilil::i1-na~ll.Tl~lJ~'1~1I~ 
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I 

I 
I 
I 1 
I r 
~-~--------------------

2.5.3 nT'Sil il n uuuLA"i" ilI~1"U't1L~U...mn~n1"ii) il n LLUU n1"iillill' 

n11eJ eJnLLUUn1'H'feJU ii eJ LiJwffu~ eJu~tl~ruan.ffu~ eJu~rt\ll Un11~VlJU1U'Yl L1rJU., 

f1eJ:lJVhL~eJf ~\ln11eJeJnLLUUn11ffeJU'diimiJUn11L~1rJ:lJn11~1\l~U1rieJUn11ffeJU ~1eJ~ 

L1rJn11 n1111\lLL~Un11ffeJU ~\l~W<UJU1"il:;~eJ\l'Yi1n11fi~~11n ~"il:;ff1:lJ11{l'Yi~,l ~~L1rJULn~ 
'II 'II,., ., 

n11L1rJU1~1:lJ1~ m.h:;ff\lfl'Yi~\li.1· ~1W~'Un11eJ eJn LLUUU 'Yl L1rJUfI eJ:lJVi1L~ eJfn1'~ffeJU,xU 
'II , 

ff1:lJ11mLU\ln11eJ eJnLLUULUU 2 ff1U ~eJ Ll1U"1JeJ\ln11eJeJnLLUUlf11\lffi'1\lU'Y1L1rJULLt'!:;ff1WlJ eJ\l 

. d '" "' .... .J'
n11eJeJnLLUUn11ffeJU 'll\l:lJ'J1rJt'!:;LeJ rJ~~\lU 

: n) n1"iaan LLUULA"i"ilI~1"U't1L~Ul'Ai)3JYi'J LVlafn1"iillill' 

tl~1Un11eJ eJnLLUUlf11\lff11\lU'YlL1rJU LiJwffu~ eJU~ ~eJ\l't'h~t\l"il1n'Yi1 n111Lfl11:;~ 

LdeJ~1Lff1"ilL1rJU1eJmL~1 ~\l5j.ffu~eJu~tn 2.ffU~eJU ~~eJ\l'Yi1eJ~1\l~mrteJ\lflU ~eJ n11 

fi1~u~nt'!1nlUn11U1LffumLt'!:;L;j rJU1~{lth:;ff\lflL 'i\l'V'lt)~n11:lJ"1J eJ\l LdeJ~1 LLt'!:;n11eJ eJnLLUU, 
LL~Uflijn11U1LffUeJ1ULL~t'!:;w\.b rJn11L1rJU ~\lii' 

'II 

• n11fh~u~nt'!1TIlUn11~hLffUeJ Ut'!:;L;j rJU1~m.h:;ff\lflL i\l'V'lt)~n11:lJ, 
'" .... '" '" '" 

"1JeJ\lL,"eJ~1 ,rU~eJU'" L11ff1:lJ11mLti\l,rU~eJU~eJrJ ') eJeJnLiJu 3 ,rU~eJU ~eJ 

1. n11LLU\lLdeJ~1eJeJmuu~thrJn11L1rJU 'Yi1i.~~rJm1U1LL~Uflij 
'II 

lf11\lolh m deJ~1 (Content Network Chart) ~5j m1i~ ~1i1Jfl11:lJi:lJ~un"1J eJ\lL deJ~1l1 

L1rJU1eJ mL~1,fU:lJ1'Yi1n11LLU\lLdeJ~1eJ eJmiJu~ti1rJm1L1rJU ~\l n11LLU\lLdeJ~1 eJ eJnLiJu~ ti1 rJ 

m1L1rJU LiJun11UU\lLdeJ~11i5j"1JU1~L~:lJ1:;ff:lJnUn11L1rJULdeJ~1LL~t'!:;f1f\l1...m1.h:;~'YlTI~t'! 

~eJ 'Yi~ll ~m1L1rJUL deJ~1 LL~t'!:;~ti 1 rJ 5j"1JU1~m:lJ1:;ff:lJnU~L1rJU LdeJ~1~5j1J1:lJ1nLL ~:lJ1::ff:lJ 
'II 

LvjeJ1~~L1rJUff1 :lJ11m1rJUn~eJ ~1\l5j1J1:;~'YlTIfl1'V'l LLt'!:;~\l ~~eJ\lVi"il11nL11un11LLU\lLdeJ~1 
'II 'II 

eJeJmiJu~ti1rJn11L1rJu,fu"il:;Vi"il11nL1ii\lL1t'!1~1..a1um1L1rJuLL~t'!:;".li1\lm:lJ1:;~1Jn11~m~1 
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o ....... tl 6"'~ A .d'.

2.	 n11n1V1 U~lLLiil::L"lJt1U1 ~Hl 1::Gf\lTl L-n\l'rHlq) nn3J"lJ Eh'IL UElVl1 UliIiil:: 

1 

'VI'1.b t1n11L1t1U L~ EILtilm..i\l LdElVl1 EI E1nLUUVlli.1 t1n11L1t1ULL&r1 ll::LUUn11n1V1Ulil LLiil::Lii t1U 

11i1 ntl1:: Gf\l flL:a\l \AI '1 ~ nn3J"lJ EI \I LttElVl1 LL~ iil::Vlli.1 tI n 11L1 t1U ~\l1l::~ EI \I ri1 VI Uq)1~ilil L11uti \I 
1 

\Alfj ~ n 113J ~ 11\1 VI 1\11~Ln liIifU VI i\l 111 n L1 t1UL ;{E1V11 LL~ iil::Vlli.1 t11l U LL &r1 1 q) n tl1:: Gf\lflL:a \I 
1	 1 

\AI '1 ~ n113J LiJU~\I~-;i1 LiJ ULLiil:: ff1~tl! LUUElth\l ti\l L\AI 11::LiJ U~1n1V1Ulil fif'l'Yl1 \I "lJ EI U L"lJ1iI"lJ E1\1 

\Alfj~n113J~~E1\1n111~Lnq)ifulu~1"lJEI\I~~t1U 
'II 

3.	 n11,ri'1\I LL~UTl2jVlli.1t1n11L1t1 U L~ E1f11V1 Uq)1q) ntl1::Lf\lflLi\l 
'II	 1 

\Alfj ~ n113J1ULL~ iil::Vlli.1 tI n11L1 t1UL Lf11l LL&r1 nll::LiJ un11"i.1 LL~ iil::Vlli.1 tI n11 L1 t1Um1llil ~1~U 

LLiil::Tl113J i3Jvlu£lULLU1L~ tJ1nu LL~UTl2jtTl1\1"lh tILttElVl1 ~\l1l::LtilLL~UTlijVlli.1t1n11L1t1U1"1f1 
'II	 'II 

(Course Flow Chart Creation) in'Mrn::"lJEI\ln11Lff1\1LL~UTl2j'Vl'UI1t1n11L1t1U1"1f11l::rhl~ 
'II 

'Yl11Ufh~Un11"t1LLfUEI LttElVl1q)13J,h~U"lJEI\lVI"h t1n11L1t1U~tilLf3JU1m ' 
'II 

•	 n11E1 E1nLLUULL~UTl2jn11'1l1LGfUEIl ULL~iil::'VI'\.b t1n11L1t1U 
'II 

L~ E1n1V1UliI'VI'l.b t1n11L1t1ULLiil::L~ t1U11i1ntl1::Lf\lflLi\l\Al'1~n1111"lJ a\l LL~ 
1 

iil ::Vlli.1 tI n11 L1t1 ULL&r1 fi "il:: LU U n11E1 E1nLLUU n11GfEl U1 ULL ~ iil ::Vlli.1 tI n11 L1 tI U ~\I L11 L1 tI n 

.ffUliIElUd'..,h "n11E1E1nLLUlJLL~UTl2jn11U1LLfUEllULL~iil::Vlli.1t1n11L1t1U" (Module Presentation 
'II 

Chart) ~\I1Un11E1 E1nLLU ULL~UTl2jn11U1LLfUm ttElVl" LL~iil::Vlli.1EJn11L1EJu,tU ~vr~U1 
'II	 'II 

-;i1 LU U~fl \I 'Yl 11UtTl1 \I Lf11 \I 1 U n11 EI E1nLLUU n11Gf EI U LL iil ::ih n11 EI EI n LL U U1~Tl1 flU Tl iil1l 
1 

n1::U1Un11GfElU tTl1\1Gf11\1U'YlL1EJUTl fl3J~1 Llil E11n11LfElU tl1::nE1Util1 EJ n11'Yl1il LfEi U ri E1UL1UU 

o	 ..., I ~ 0 .r A ..., 'I tl .¥ 
n11U1L"lJ1GfU'YlL1EJU n11U'ILGfUmUElVl1 n11LGf13JTl113JL"lJ1Lll n11Lf1 LUElVl1 LLiil::n11'YllilLfElU 

'II	 1 .......
 
Vlfl\lL1EJU 

'21) nTHIDn LLUU"THID" (Instruction Design) 

n11flElnLLUUn11LfElU (Instruction Design) ff1V11Un11E1flnLLUtJ IMMCI 

1l::ihn11flE1nLLUUL'7iUL~ rnnu n11LfElU1l1\1til1 EJTl U (Live Instruction) ~\I ~iil~Ltil1l1nn11 
... ..04'1	 f('/It

E1E1nLLUUn11GfElU Tla Module PresentatIon Chart 'll'\I LUn11E1E1nLLUUn11GfaU L\AI 11lU 

~1rnllU1niilLLiil::Tlrn::(2542) Ltil'll1V15nn11aanLLUUn11GfElU 9 "lia "lJEl\In1Lcl (Gagne') 3J11i 
1 

A 'I	 ..... .J' 
tl1::nflUn11\A11l11rn1LUn11flanLLUU liI\1U 

o	 ~ ~ •
1.	 n1"i"1L'2I1U'm'HJll (Pre-VIew or Warm-up) 

n11U1 L"li1U'YI L1EJU Luun1::U1Un11L1iI1t1 3JTl113J\Al1a3J"lJ a\l~L1EJU 1U 
'II 

n11L1-EJ U 1~ \I ~ 11 \I VI 111 EJ ~';):: L~3J n11GfEl U ~\I LU un1::U1 U n11~ ff1 i ill1U n 11Gf11 \I LGf13J 
'II 1	 ... 

tl1::~'Yln-~iiln11L1t1U1"lJa\l ~L1-t1ULiJuacl1\1111n1Un11'1l1 L"li1U'YlL1EJUTl11~1 Litun11 ~\lii 
'II 'II 
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1.1 'ti11'IKftL'itiuliI~::'VIl!nn\li\l~'iiI::Litl'\.d' (Inform the learner of the 
~ ~ 

Objectives) m~L'itiU1UU'Yl L'itlUfl EJ3,J'vh Llil af 'iiI::~a\l~1Litum~1'IKftL'itiUhri'~1\1'V1l!1(1\1 
~ ~ 

• I '" 0.... .r.J.. ..... t .r "" 1........
ofl 0 

u~::LliIUfi'1fl nJ"1Ja\l LUa'VI1'Yl,;):: L~tlU ~11JfI\I Lfl1 fl~\I"1J a\l LUa'VI1 'lI'\I LuUm~'Yl1 'VI r.JL ~tlU 'Yl~1U 
~ ~ 

(1\1tfl ~\li1\1"1Ja\l Lda'VI1 a ri1 \I n 11\1 G) 'iiI::'rl1 tl1'IKrrL'i£./Ufi'1m~rlr.J fi'1J r.J fi'1ULLU1filil1U~1 tI ~::L mtlliI 
~ 

'VI'imhuriatl"1JEl\lLdEl 'VI11'lKfi'Ellilfl~a\lLL~::im·rwrrnu LdEl'VI1~1U1'V1 rul~ ';)::ii r.J~'ti11'IKm~L'itiui' 
~ ~ 

ii1J~::~'Yllill1~fi'\lifuLLlil::'ti11'lKrrL'itlUfi'11J1~mhLLlil:: L"li1'l'iil Lda'VI1l~~ni1~1 tI m~'ti1 'l'lKrrL'itiU 
~ ~ ~ 

liI~::'VIl!nn\li\l~'iiI::L'i till. i'fi'1 m~rlilil'ti1l~'VI1il1tI LLUU L'rlu djUn1~fi'i'1\1fl111J L"li1'l'iiJ EJ ri1\1 n11 \I 
~ 

G) ';)un\ln1~i'ui1. Ui1"lia ri eJ tI~1 tI 1Un1~m)mLUUU'Y1L'itlUfla1J~1 Llil af'rl1 tlfi'auttu 'VI~nn1~ 
~ 

tl1f1nJ a ri1\1'V1it\l~ a "liafl11:lJ'VI'ia1l1~1~ta 111~ ~ a Lrta\l'VI'ia~1U~~tI1 tI~ Lfi'UElUU'iiI a fl1~~,;):: 
~ 

iuLLlil::lill'iilfl111J LLlil::i\l Lfi'UattU t11LtlUhll~fl1~'iiI::ii ~1U'iiI\I 1'ii1rrL'itlU~1 tI 
~ ~ 

... .J......, ...... .r 
"1J Elfl1~'Yl'iil::liIa\l~'iil1~rn1 LUn1~aamLUU 1JliI\lU 

- 'li~1 111~ LLr.JUllij~iu G) ~afl11:lJ'VIm tI~LLlil::L"li1 1';)J1 tI 
'IJ 

- 'VI~m~tI\li\l~ £T\ll11Ltlu~i'imLlil::Lilu ~L,r1h tliltl~1ltl 
~ 

- l11fl1~[jliltl11,;)uLnultl tlilm\l,~1::1ULdeJ'VI1 ria£./1uLL~1il::~1U 

- n1~'ti11'IKftL1t1uiitan1fi''Yl~U~1U ~fi'1:lJ1~rltl~::tln1il1i ';)::'ti11~u1fi'uhl~U1\1 
~ , 

- 'VI1nU'YlL'itluii'VI rl1 tlU'YlL'itiU n1~ii.1Lfi'UmLr.JUllijU'Y1L'itlULL'YlU Menu 'ti~11'IKJ1 tlifu 
~ 

- n1~ii.1Lfi'Um~a\l~11ii.1 L~afi'f1\1fl11:lJfi'Uh 1Un1~ii.1L"li1U'YIL1t1UL t1ui\l~~ LL~fl1~ 

~1'it\lii\l~1UL1 1i11n1'V1UliI'l11\11~L 'VIm::fi'1J'VI'ia'l'lKrrL1t1UnlilLLiJu~1J~L~ El"li1:IJ'rl1\1Ltlnl~ 
~ 

1.2 n1~fi'f1\1fl11:lJfi'u1';)1~Lnlil;fu (Gaining Attention) 1Un1~ 

ii.1L-n1U'Y1L1t1U fl1~';)::'ti1 1'lKrrL'itlul~i'uLL~\ln~::~uLLlil::LL ~\I'iiI\I'l'iiJ~ El tI1n';)::L1t1U ~\lttu fl1~,;):: 
~ ~, 

L~:lJ~1t1~n1Yrn::n1~1ill1~ LLfi'\I a- La-tl\I 'VI'ieJn1~1J~::nElUnU'VI1il1t1 G) Elri1\1 tliltli\l~fi'i'1\1 

ifuttu ,;)::~EJ\lL~m"liEJ\lnULdEJ'VI1LLlil::U1fi'U1'ii1 tH\I'iiI::ii r.Jlil~EJfl11:IJfi'U h';)1n ftL1t1U LL~::djun1~ 
~ 

LliI'itl:IJ ftL1t1U1'IK~i'EJ:IJ~,;) ::~n1Y1 Li1'EJ'VI1~ Elltl1UU'YI L'itlUfl a1J~1Llil EJ f'l11 tI fi'EJU n1~LliI'itl:IJ~1 
~ 

LL~::n~::~UrrL'itiU ';)::~ EJ\I L~:lJi\l LL~ Title "1J El\lU'YIL1 till. 1Un1~fi'i'1\1 Title ttU 'iiI::~ EJ\I EJ EJmLUU, ~ 

L~ El1~fi'1 tl1iI1"1J EJ\I ftL1 till. El ri~';) Elll1~ l3J1'rl~::1\1 EJ ri~ LLilu~1J~ n\l LLaj'~El\ln1~1iI ElU fi'UEJ \1';)1 n 
~ 'IJ 'IJ 

rrL1t1ulli1m.huLLiJu~:IJ~ nfl1~';)::LiJUn1~liIElUfi'UEJ\I~~1t1 G) L'rlu n1~n~ Space Bar 'VI'iEl 
~ 

n1~nlil Key ~111i1~1'V1it\l Liju~u 

-nElfl1~~';)::~a\l~'iil1~rn11Un1~EJElmLUU ii~\lit 

- 1in~1Yjn~ L~ tl1"liEJ\lnU~1U"1JEJ\I LttEJ'VI1 LLlil::n~1Yjnttufl1~';)::ii"1JU11i1 1'VIru ~1 tI L11 
~ 

.......
 
'lI'U'lI'EJU 

- 'lill1~Lfl~EJul'VI1 (Animation) 'VI'im'YIflitfl~u G) L"li1'rl1t1 L~mLfi'liI\1n1~Lfl~EJul'VI1 



52 

•
 

- ~rnl"l1iL,y1"lh£J 1~m\l,Y-I1::;'Lii£J1 LL~" ,r1L~U 'Vlifl;'L,y3J~U '] ~i~n1Jvrui~L';lU 

- liL;'£J"1~~fl~TlGtfl,,n1Jn11VJn 

- n11VJnTl11';l::~1"1JU';lflfl1Y-1L1iu1U';lULnui.tJ 'Vlifll~~L1£Jun~ Key 'VI'ifl Space
'II 

Bar 

- 1un11VJni"n~11 Tl11LL~~,,~m~fl"1J'YlL1t1U'VI'im~-1 L~fl"L d'fl'VI1Ll~1£J 

- Tl111iL'YlTl"Tlm1L1£JUn11VJn~LL~~"1JU';lflL~L11 iin11LTl~ flUL'VI1~L'VI3J1::~3J 

- ndlVJmfu Ufln';l1n';l::L~£J1,yfl"n1JLd'fl'VI1LLGt1 ~fl"L 'VI3J1::~3Jn1Jl£J"lIfl"~L1£JU~1 £J 
'II 

~ . 

2. n1"i,hnnHJL"E1M1lJf1L~U'" (Presenting Main Content) 
o .:f ~ I.J~ ........ 6"" ....
,;:::t 

m1U1L~umUfl'VI11J'Yl L1£JU Tl11';l::L13J';l1n ~1U'Yl3JTl113J~3JY-IU1in1J 

n11\i.1 L,]11J'Yl L1£JU LL~::';l::~fl"n~'VI ~nn11~flU ~';l::~ fl"L~3J';l1 n ~,,~ntlti~,,~ ir"h)1 ';l1n
'11'11'11 

vru;i1ULtlti~,,~~,,;fu';l1n~,,¢IL']1h~1 £JLtlti~"~~~1Jsn1J6JYflULL~::n11U1L~Ufl~"~1" '] ~ 
~ '11'11'11 

~f1"L~3JTl113JL,]1h LiJun~3JnflU~ L'VI3J1::~3J Lyj fl LtJum1~f1"lh::~'Ylfit:-lGlm1L1£JU ~ ~"ifu 
, 'II 

'1 .l' 0 ... .r0 A 

LUm1U1L~Um Ufl'VI1Tl11~1LUum1~"U 

1.3 -n1m1n1::~ul~'VI1u"nn"Tl113JfL~3J (Stimulate Recall of 
, 'II 

Prerequisites) 
'1 .. !'I'~".l' ~A

LUm1L1£JUTl113J1 L'VI3J"lIfl"m1£JU LUfl'VI1LLGl::LLU1Tl113JTl~ fl1';l~ fl" 
'II 'II 

iiti1Uf)1~£Jvru~1UTl113Jftn"L~fl"3J1n flU 'VI1n ~L1£JU~13J11tl-;l1 L~fl"L 'VI~1,xUL~ ';l::-n11ltt:-lGl 
~ 'II 'II 

n11L1£JUfLd'fl'VI11'VI1i~1 £J fl"ifu i",xu ~fl flnLL1J1J1J'Yl L1£J UTl fl3J~1 L~ flf"li1t1~flU';l::~ fl"'VI1 
'II 'II 

iim1:flu1 LL~::n1::~U1~~L1£JUL~ifflUun n"Tl113JfL~1Jl'VI1~n flU t'f"d'ufln';l1nLyj fl L~1mJ 
, 'II 'II 

~L1£JUliY-lffl3JiI';l::11JTl113J1L'VI1iLLGt1 ir"LtJum1'Yl1J'Yl1ULd'fl'VI1'V1'ifll~~L1£JUL~ifflULU~~1U 
'11'11'11 

~"i\~Uf3J1nflU~1 £J L"IiU ,r~ 1i-n1n';ln113Ji\';l::L~fl3J l£J"tl3J~ufin1JL d'fl'VI1L~3J m1U1 L~Ufl 
'II 

L~fl"111 fl1Y-1 'VI'im'VI~n11m~';l::1£J"Luir"L dfl'VI1L~3JL~ 'VI'ifl';l::1"1Mim1~11';l~fl1J~1" '] ~';l::, 
1~LLGl:::flu11 ~~L1£JU~1::'V\'\.rni1"Tl113JfL~3J L"IiU m1'Yl~~fl1Jn flUn11L1£Juf (Pre-test) Lyj fl 

'II 'II 'II 

~.f ""'ll::it I ,;:::t .J' I 

~11';l~fl1JTl113J1Y-1U~1U"lIfl"m1£JU ('VI3J1m'VI~ n11'Yl~~fl1JnflUL1£JU (Pre-test) U ';l::~1"';l1n 
'U.. 1.1 , 

n11'Yl~~fl1Jri flUL1£JULyj flU1::~'Ylfit:-lGl:B"';l::Li~Jum1'Yl~~fl1JLyjfl'VI11::i1JTl113J1L'VI1i~ ~L1t1Uf 
'11'11'11 

nflUL,]1L1£JUUYl L1F.JU) Lyjfl"Ii1£J1~~L1£Ju~ 3J11fl-n1m1L1£JUii"1'VI1i fl r.h"iitl1::~'Ylfifl1Y-1 
'II 'II 

m1'Y11J'Y11UTl113JfL~3Jd' f)1';l1im1'Yl~ ~fl1JL~3Jfl ~1'V111Jn11L,y1 ti 
'II 'II 

1J'Y1L1£Jul'VI1i LL~'VI1nLiJU1J'Y1L1£JU~~i'1"Lihl.'VI\b£J '] ~fl '] nuhJ~13J~1i1J n11'Yl1J'Yl1U 

Tl113JfL~3J fl1';lLtJ ULulU1t1 LL1J1J"lI fl"n11n1::~U 1i~L1£JUA~ ifflU'VI ~"i1" ~"i\L~L1F.JUri flU'VI U1d' 
'II 'II , 'II 

~"L"IiuL~£J1n1Ji\mh13J1LLGt1'hm1n1::~Ufl1';lLL~~"~1F.J~hY-l~ ~1Lii£JU fl1Y-1 'VI'imuun11 
, 'II 
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']Elfl11~';l::~Eh'JVl';l11m11Un11ElElnLLUU ij~..'J;i
 

- 'i1111in11m~fl::L Ui1 ~L1tJUijfl1111f~u~i1uriElUn11L1tJULitEl'V11
huh 'Yhnu fl11 
'II 'II 4J 

- n11'Yl~ ffElU~1El1~fl1111f Li4 ElLUUn11'YlU'Yl1U1'i~L1tJU Y.d'El1l~';l::1Ufl1111-n~3J 
'11'11'11 

- n11'YlU'Yl1U~1El'Yl~ffElUfl111'in1::"lfULL~::~1..'J~111 LitEl~11J1n~ff~ 
q 

- 1U1::~i1..'Jn11L1tJULitEl~11~3J fl111~lEln1ffLLri~L1tJUEl Eln';l1nLitEl~1 1~3J ~1ElElEln 
'II 

..lW,.IA .f AW,'" 
';l1nm1'Yl~ffElU L'V'lEl LlJ~m~1'YlU'Yl1ULUEl~1L~1I L~~~El~n~1 ... 

- El1""::1"lf1l1'V'llJ1::n Elu1um1n1::~U 1'i~L1£1UrJElU~~ ';l::rh1'iU'YlL1£1UU1 ffU1';litu 
q 'II 

1.4 m1LffUElLifEl~1U1ffU1';l (Presenting the Stimulus Material) 

1un11U1LffUElLitEl~11~3J ff11J11flU1 LffUEl mh..'JU1 ffUh t~tJm1 

LffUEl1l1'V'l~ L~ £11,]El..'JnULitEl~1lJ1::n ElUnUfi1'V'l~~:U ~1 tJ LLl."l::t~"fl1111 LUUi 11';l t11 ~llJ"lJ El..'J 
'II u 

'" A"" '1 .... 1 01 ...... '" "'1.f ,.fU'YlL1tJUflEl1l'V'l1 L~ m"l1'1tJffEl'U. n11 L"l1'1l1'V'llJ1::nElU';l::'Yl1 ~~ L1£1UL"lJ1 ';lLUEl~1..'J1 tJ"lJULL~::fl1111 
'II 

fl..'J'YlU1Un11,j1';l::~ni1n111ifi1'V'l~~1El,]miitJULVl tJ..'J El E.i1..'J L~ £11 L'V'l11::1l1'V'l';l::,h £1 ElTIU1 tJ~..'J~ 
'II 

LUUU1111)11111'i~1£1~ Eln111Uf U1..'Jflf..'J1ULifEl~1U1..'J"li1..'J ijfl1111 tJ1n1U n11~';l::fff1..'J 
'II 

1l1'V'llJ1::nElU LL~fifl11~11TIn11~U '] ~';l::u1LffUmL'YlU~1tJ1l1'V'lt~:A..'J';l::t~~~~ni1,]miim~ 

.J..'J~1I~ 1l1'V'l~ ff11J11fl1iu'Yl L1£1'U.flEl1lVl1L~lElf"li1£1ffElUij.J..'J1l1'V'lU..'JLL~::1l1'V'lLfl~ElUt~1 

1l1'V'lU..'J (Still Picture) t~LLfi 1l1'V'l~1m~U 1l1'V'l 2 ii~ 1l1'V'l 3 ii~ 1l1'V'ltl1tJ"lJEl..'J';l1..'J LL~U1l1'V'l 

LL~U1Jii n11W LLl."l::,hu~u '] ~1'U.1l1~Lfl~El.Ut~1 (Motion Picture) t~LLri 1l1'V'l';l1niqjqj1m 
.ciA.... It • .... AA d I I AA 

1~'Yl~'U. (VIdeo) 1l1'V'l';l1nfftyqJ1m~';l~El~ElU'] L"l1'U 1l1'V'lfl1tJ~';l~El~';l1n Laser Disc';l1n 

nLfEl..'Jfh £11l1'V'lt 'Y11't1~U1~£1~1..'J Lu'U.~U n111i1l1'V'llJ1::n ElU LifEl~1';l::~El..'Jijfl111JL ~1J1::ff1l 

- ij11 m~::LEi tJ~t3JmnLnutlJ 

- 1ib~11'i1l1'V'l1l11n!lU'U."Elt3Jlihi1LnutlJ
 

- 1l1'V'l';l::~El..'JL~£n,]El..'J t~tJ~1..'JnuLitEl~1L'Yh~fl11
 

- t1ifftrU-nU6JfElU LiJU~L']11';ltJ1n
 

- ~El..'J 1iL~1I1::ff1J1UL~El..'J L'YlflUfln11ElElnLLUU'Yl1..'Jn11rJn 

~1n';l::~El..'JijL ifEl~1~LffUEl LUU']Elfl1111~1Elfi1ElTIU1 mfu 1ULL~~:: 

n1Elut3J fl11ij 111 n"ULnutlJ L'V'l11::,]ElLii £1UL~ ~1JU ';l::dj £1~ L~£1~'t111~tl1u£nn ';l::'t111~ 
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. . 
~L1£JU~a.:lYH.l1 £.I13Jel1U e:l1';liinLuafi~a.:lehUU1U 6) ~1 £I ,]a~11~';lTHlI.11 UnT~aamLUU 
.. .., .¥ 
3JCiI.:IU 

~ £11 £J13JhYIl1~ L~ ~ au1 'V111Uti1WlJ a.:l Litmn ~ £J1n LLiil::iu'lfau LLiil::ii n11 

Ll1~ £JULLl1 iil.:l dJUa1~u.ffu 

- 1iLL~ullij LL~U1l1~ LL~uGifi~ trruim~Hl1''VI1all1'wLm£JuLfi£Ju1uti1uLita'Vl1~~11 
~ ~ 

- 1un11LGiumita'VI1~£J1nLLiil::iu'lfau ';l::~a.:lL uu1~iCilL';lu lCi1mu~1::1uti1u"lJa.:l 

,]a~113Jff1~1lI ~'1a1';lLtlun11iiCilLiu1~ m1~n1au m1n::~'iu n11Ll1~£JU~vru m11£J.:I 
~ 

iilnfl1 m11ii 'VI1mtlum1ifLLu::~1£J~1~CiI L"liU CiI~~1U~1'1"lJtl'l1l1~ 
~ ~ ~ 

- -;lCil111 LLUU"lJ a.:l~1 eJ1 U1~\i1 ehu 'VI1nLita 'VI1 £111 ~11-;lCilLLtl.:ln ~3JTh eJ1u1 ~';lULtlU 
~ , 

CilauLLiil::11i~11Ll1~£Ju~111m lCi1mu~1::~in"lJa.:l~1e1nM1 

- n11ri1'V1UCilti1U"lJ a.:l1Jf)~3J~uf ';l::~a.:lri1'V1 uCil1~Gi13J11nn1::.yh 1~'VI iil1 £JJl1LLUU 

~111~t:rL1£Ju1~iilamff't11ari1.:1~u LL'Y1u~';l::linCii Space Bar ari1'1L~£J1 
~ 

o .... ~ A ••

1.5 n1 nULLU1 'Y11 'I n11 L1 £I U'Yl L'VI3J1:: Gi3J (ProvIding Learning 

GUidance) 

1Un11L1£JU1 'Vl1n iim1-;lCil1::uum1L1£JUL 'ita'VI1~ ~ LLiil::tr3J~uf 
~ 

nU111:: ffun11nt:L~3J'VI1a~113J'i'L~3J ';l::'t111~m1L1£JU ~n1::"1.:1iCil (Meaningful Learning) 
~ 

0'1.... A fi' ~ &II 'I ~ 'I' ~ ....0 

LLiil::'Yl1 L'VI ff13J11n1 L~11::'VI LLiil::ff13J11n'Y1';l::'Y11m1Ci1~113J LULUtl'VI1 L'VI3J UU~U~1U"lJa'l~113J1... ~ 

LLiil::1J1::ffun11nt:L~3J113J nULt1u~113Jn'VI1i1~ari1'1 ii111::~'YlTI1l1~ LL~lCi1 £J~111J t:rL1£JU';l::13.i 
~ ~ 

'Yl11U 113J'tf.:lf)1';l';l::13.ii1u11l11ULLU1'Yl1'1m1L1£JU1a ri1.:1ii111::~'YlTI1l1~ nl~ ~.:IlfU 'V\'"1~"lJa'l 
~ ~ 

t:ra an LLUUU'Yl L1£JU~a3J~1 LCii af"li1£J Giau ';l::~tl.:l~ £J1 £J13J'VI1 L'Yl~it~ 1um1~';l::ifLL u:: ri1nU 
~ 

LLiil::n1::~U1i t:rL1£JU~h Litum1L1£JUnULLU1'Yl1.:1~L 'VI3J1::ff3J~a 111 LLiil::u1~113Ji'L~3J3J11,n U, ~ ~ ~ 

m1~nM1'V11~113Jn'VI3.i Uan';l1mrU tT'I';l::~a'l~£.11 £.I13J'VI11i1'Yl1'1~';l::'t111 ~ m1~nM1~113J'i' 
~ ~ 

1'VI3.i"lJ a.:l t:rL1£JUIfUii~113J n1::,j1.:1iCil~1£J L'Yl~it~"lJ a.:lm1~1 LUULdm~a.:l"lJ a.:lU'YlL1£JU m11i 
~ 

1l1~L1J1£J1JL fi£JU m11i~1a ri1.:1 ';l::"li1£J't111it:rL1£JULL£JnLw::LLiil::L,]1h LLU 1flCil~1.:1 6) 1~ 
.., ..f 

~ 

"1fCilL';lU"lJU 

Guided Discovery 'VI1am1~£.I1£.113J 1it:rL1£JUflCil'Vl1L'VICiI~iil 
~ , 

~U~11 LLiil::1 L~11::~ 'VI1Tl1 CiI au ~1 £I CilULtl'l ';l:;Ltill.an LLU 1'Yl1'1'V1tt'llun11:au1n11L1£JU1"lJa.:l 
~ 
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~L1tJU liltJ~mJn LLUUUYI L1tJU~::i1tl\l~ tl tJ ~ ;fLLu::~1n~~n11\1 ~ LL~1Ti tl tJ S) LLflU~\I 'VI1 tl 
~ ~ . 
n11Li~h{l111~::amJ{l111 ~U~L1tJU'VI1fi1~tlU~~Ltl\l LUU~U 

~ 

,j'tlfl11Vi~11m1LUn11tl tln LLUU iiil\lU 

t; 30 '1 ,,"'.. \1"« A........ ~ 'I ., ~ .r .tofS' ~ 
- ~ tl\l"ll'U1 L'VI ~ L1 tJ U L~ L'VIU{l\Ifl1111 ~11 Yl Uli"l.l tl\l L'\.Ltl'VI1 LL~ ::,h tJ L'VI L'VIU11LUtl'VI1UU1I 

~ 

fl1111i1l~",in1JL d'tl 'VI1L'VI1J tl ci1\1~1 

- L~i1tlci1\1~LL~n~1\1nUtltln~tl L~tl"li1tJtlnU1mLU1~~ (Concept) 1'V11iL~i~L~w7ru . 
I ..... I ,;!II.d A 

L"ll'U ~1tltJ1\1"l.1tl\lLmtl\ln~\I'VI~1tJ S) "ll'U~ 'VI~1tJ S) "l.IU1~ 

- L~i1tlci1\1~~1JL "lii1tlci1\1~{ln~tl\l L~ mmtJULfitJunui1 tl ci1\1~,m~tl\l L"liU L~~ 
~ ~ ~ 

1l1Yl Lfl~tl\ln~ 1l1Yl"l.l tl\l Lfl~tl\lL~EJ1 LL~::U tln11Lfl~tl\lL 'VIaTn"L1Jl"liLfl~tl\ln~\I LUU~U 

- L'Un11U1L~'Um dtl'VI1~tJ1nfl11iii1 tl £.i1\1~ LUU1tlm111~tl Liu111li1111 51 LUULdtl'VI1 
~ ~ 

~~1JtJ1nun L~L~'Utli1 tl ci1\1~1nU111m111~1.lLi1tlli1111 

. 
~~ 

- ~::~tl\l tltlnLLuul'Un11m::i1uL~~L1tJU~~ii\lfl1111iHi1l LL~::1.l1::~Un11nrL~1I~1tJ 
~ ~ 

A '" q q ....
3. nTlU('Ulfl113JL!J1 L\I Lll1.J't1L'Hlll (Re-enforcement) 

'1 .. ..f .. ::. '1 0 ... 

LU n11~m~1 LUtl'VI1 'U'Yl L1 tJU~111"l.1U~tlU Lun11U~1 L~'Utl tl1~~:: ~11 \I 

fl113JL,j'1L~ L'ULittl'VI1~~1::iU'VI't1.\I ~\ltl1~~:: iJ\I~1ii~L~U~1I'U1m ~\I,r'U n11i~L~iHi~n1111 
~ 

A "'I ~.J" f:: a .... .J 6'..:t A A .::..r 
L~111 fl1111 L"l.I1 L~ LYl1l"l.l U ';):: L1J Un1::'U1Un11 L1 tJ 'U1'Yl ~1I'U 1mLL ~:: 11 tl1:: ~'Ylli1l1Yl tJ \I "l.I U 

~ ~ 

n1::'U1'Un11Llii1lfl1111L,j'11~'U'YlL1tJU ~1I11{l~1L ii.Un11~~ i\lit 

1.6 n1::~'Ul~Ln~n11~tl'U~Utl\l (Eliciting Performance) • 
1.l1::ti'Yln1l1 Yl n11 L1 tJ U 1'~:: ii 111 n'VI1 El '"tl tJ L~ tJ \lL~ L~ tJ 1,j'tl \I 

~ 

1~ tJ~1 ~nu1::i'U LL~::.ffU~ tl'U"l.Itl\ln1::'U1'Un11L1tJU1''VI1n~L1tJ'U~~ii1tln1 ~~1 Li'i.'Un11L1tJUl' 
~ ~ ~ 

tl ci1\1{ln~tl\l ~~i111 ~ ~i111 n~n1111LULi1'U~ L~ tJ1n'U Ld'tl'VI1n11~ tlU ~'U tl\l ~ tln11m1lfi1{l111 
~ 

n11hi~ tl'ULU~1 un ~ n 1111 ~'U S) ~~1 LiJ ULLCl:: L'VI 111 :: ~11 L"li'U n11'Y11 n11'Yl~ ~ tl \I n11'Y11 

LLuu~n,.ril 'VI1tln11LL~~\I tl tln ~'U S) LU'U~U ~\I~::ii ~Cl'Yh L~n11L1tJ'U 1'~n11 ~~L1tJ'U 1~ tJn11 
~ ~ 

• A ..... t; ~ I a 
tl1U'VI1tln11fl~Cltln"l.lElfl1111LYl tJ\ltltJ1\1 L~ tJ1 

U'Yl L1tJ'Ufl tl1lVi1 L~ Elf"li1 tJ ~tl'U iiitl~~L mtJu Lwittl tltln1nr~'U ~ • 
111 n 'Y11 L~n11 L1tJ U ~1 n fl El1l Vi 1 L~ tl f,ru ~11111{lii tlll i1l ~'UinU Lfl~ tl\l fl El1lVi 1 L~ tl f 

(Interactive) ~~ ~L1tJU~11111{liin~n1111i111~~'VICl1 tJtm~m:: LL3J~::LiJ'Un11LL~~\lfl1111 
~ 

~~L V;u n11L~tlnn~n1111 LL~::n111~~tl'Un'U Lfl~tl\lii ~13J11mh~~ n~n1111 L'VIaTd'Ltl\l~.yhL~ 

~L1tJU~1i1'ffmrl tl'VI'\.h tJ LLCl:: LritliiLi1Ui111~~'VI1tl~~~111 ~\I'YhL~L n ~fl1111 ~ntl1::~1'UL~ 
~ ~ ~ 

lfl1\1~1'1\1"l.1tl\ln11~1~;1'u Eltln1m~'US) ~i~LiJun11~ElULL'U'U Non-interactive L"liU 1~'t1~U• 
1l1YltJu~f ~~ClCii L'Yltl 'VI1El~tln11~tlU~U ~ LiJU~U 
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,jEl~1ni~::~El-\l~~1~m11um~ElElmLlJlJ ii~-\lit 

- El Eln LLlJlJl~~L~£JUl~~ EllJ{;fUEl-\l~1 £11iil~iivli1-\1~iil El~m~L~£1UlJ'YlL~£1U 
'II 

1to' .., ,:f .., .....:tt A f( 0 A.... ~ A.... 1 
- ~1~ 'VI~n£1u L~1J Elm{;f~1J~~1~EllJ'VI~El'1lEl~111J~U ') L~m~1~111J{;fU ~ LLtiihi 

'II 

~1~1~~L~£1u~1J~~1~EllJm1Lnulu 
'II 

,:fat '" '" I '" AoA ....0..... .... I 

- 'VIiilmiil £1-\lfl11JLLiil::m~~ EllJ ~UEl-\l'l11 ') 'VIiil1£1~~-\I n1~m1JLL~iil::~~-\I L1J El'Yl1 ~~~n 

~f-\l {;fEl-\l~f-\l ~1~~::1~ Feedback LL~1LU~£1wYhn~m~1Jmh-\l~u~Ellu 

- 1un1~~ EllJ~UEl-\l~1n~L~£1U ~1~hll~ii~111J ~~~iil1~ LL~'VI1m1lu~1UL"1J1 h ~~ 
'II . 

L-nU m~~1J~~1 L nlJLiil"lJ 1 'VI'iEl Space 1um~~1J~ El1~LnulU'VI'iEl"lJ1~'VI1£1lJ1-\1~f-\lli 

~1~1J~''VIqj'VI'iEl~1~1J~L~n nEl1~1iiiim~L~Elul~LLn1"lJl~ 

- ~::~El-\lLL~~-\l1~m~~EllJ~UEl-\l"lJEl-\l~L~£1UlJun~EllJL~£11nlJ~1mll LLiil::m~~~1~ui'lJ 
'II 

~1~ EllJ ~::~El-\l El tilJUn~EllJ L~rJ1nU~1£1 ~-\I El1~~::LiJumEllJ'l1Elu;jum 1un~EllJ'VItrm~1Jnl~ 
'II 

1.7 m~u~::Liiu~111J L"1J1h lum~L~£1w~' (Assessing Performance) 
'II 

lJ'Yl L~£1U~ El1J~1 L~ Elf"J51 £1 {;fElU,)~ L11 UlJ'Yl L~£1UN1 L~~ ~U U~:: Lll 'Yl 
'II 

'VIrt-\l n1~~~1~ {;fEllJ~::~lJ~111Ji'l 'VI11~ L~£1UL ri El ~iil'Yl1-\1m~L {;f~1J n1~1~~111Ji'l 'VI 11 Lri 1J'VI'iElsft1 
'II 'II 

o '" '" 0" • IWI ... ...I' '" ofl , '"
'Yl1n1~L~£1U~1nlJ'Yl L~tJU{;f1 L~~~u L~ ~ iil ~1JlJ~tlI."lJU'l1-\1 El1~~:: Lu Un1~'Yl~ ~EllJ~::'VI11-\1lJ'Yl L~£1 U 

'II 'II 

'VI'iEl,)~'ti1n~nn1J1~ ') ~ L'VIm::~1JLLiil::i1J~ufnlJL.nEl 'VI1 ~::ii ~iil'ti11~Ln~m~~1~::£1::tJ11"lJEl-\l 

~L~£1U~1 £1n1~1.h:: Liiu~ til m~L~£1U 'VI'iEln~::'ti1n~n~~1J ~1~~~EllJ~iil1J LLiil:: L~£1-\I~1 ~lJ ~11J
'II , 

1~ f1U~:: ~-\I ~"lJ El-\llJ 'Yl L~£1U ti1lJ'Yl L~£1uii'VI iil1 £1 ~1UEl1~~1 LLUn LLlJ lJU~::Liiu ('Yl ~{;fEllJ) 'VI'i El 

.... 

, 
ofl • .r "'.I' • .... "',... 1 

n~n~~1JElElmuU{;f1U ') ~11JLUEl'VI1 'l1-\1"lJUEl£1nlJm~ElElmLlJlJL~£1U11~::~El-\lm~LLlJlJ n11~ 
'II 

lh::Liiu'VI'iEln~n~~1JL'VI ,hit ~::~El-\l ifElU~ iilntrlJ~1£1m~Lutil £11 ~~L~£JU l~i'lJi'~::~lJn1~L~£1u 
'II 'II 

... 
"lJEl-\l~ULEl-\l~1£1 

"1JEl~1~~~::~El-\l~~1~m11um~ElElmLlJlJ iii-\lit 

- ~-\I~~El-\ln1~u~::LiiuLLiil::n~n~~mfU ~El-\l~~-\lnlJ1~fI1h::~-\I~"lJ El-\llJ'Yl L~£1U, 
- m~iiEluntrlJ (Feedback) ~::Lilu~-\I~f1n~El-\lLLiil::L~~1J~111JL"1J11~mn;ju'LLiil::~El-\l 

'II 

£ItilJUn~£IlJL~rJ1nU LLiil::LL{;f~-\li1t~~EllJ~mrt£l-\lnuElrh-\l~1~L~1 
'II 

- l11~1~1~~L~£1U~::~El-\l~1J~~1~£IlJ~m1LnUlu uEln~1n~::'ti11~L«m1iil1 LLft1 
'II 

"'4=1 A A I 

~ L~£1UEl1~~::Ln~~111J LlJ El'VIU1 £1 
'II 

- l~~L~£1u~ EllJl~'VIiil1£1~f-\l1 ULL~iil::~1m1J LLiil::~::~El-\lii~1 LUi.'W~f1n~El-\l LL{;f~-\l1 ~~ 
'11'11'11 
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';)::~eh1fhnun1d1~" flU'l~~(i[J'U.fld1U fl ~1-1i" L,;)'U. L"If'U. ~1d';)::" flU~1t1111~'J[J1n-
'II 

'l" L"If'U. 'l~n" T t11L~w-.i1t1n LL~::n" F n1L~W·.h~" LiJ'U.~'U. 
'II 

1.8 'li,]flll~rJfl'U.n~u (Providing Feedback) 
'II . 

UflL1[J'U.~ flll~1L" flf"If1 [JnTHlfl'U. IMMCAI Wl1l1dt1ii';)::nd::~'U., 
~1111'l'U.h,;)1n~L1[J'U.i,~:IJ1nif'U.LL~::'t11fl1 [J~L1[J'U.i,~~ Lri fl iin1drJfl'U.~~n~U (Feedback) 1" £.I 

'II 'II 

n1dU flndJTV\ 3J1 [J~,;)::L1[J'U.'l ~i" L';)'U. LL~:: 'l~~1 LL'VIU-1 m ~ L1[JWlJm::,x'U. ~L1[J'U.fl ti"d-1i,'VI'U.
'II 'II 

vi1-1,;)1miJ1'V13J1 £.I fl ~1-1i,d ih'li~L1[J'U.i,3.iL1[J'U.fl'U.~113J5j" ~L1[J'U.,;)::fld1U'l111W LL1 " &rfl 3Jn1d 
'11'11'11 

. L1[J'U.fl ti1-11111-1'l'li"L';)'U. n1drJfl'U.n~u~dj 'U.dll111W,;)::"If1 m 11~113J'l'U.h fl-1if'U. 1"muvn:: 
'II 

, ~.... ~ ~ ....... J'" ,dQ ... .... A. ... 0,::11 I to
0 

tltn-1 £.1-1 m111W'U.'U.Ln[J1"lJ fl-1nUL 'U.fl'VI1flLdU'U."1 mL~1 'VIdfl"1 umL"lJ [J'U. ~1" flU m-1 G) d13Jfl-1 

LU'U.n d1 y.j tiLiJ 'U.n1dL'VI:IJ1:: 'l3J ~ 

-nfl~1d~,;)::~fl-1~~1dm1'l'U.n1dflflmLUu ii~-1d 

- 'l~~~ rJfl'U.n~1J't1'U. ii'VI ~-1,;)1n~L1u'U.t~" flU 
'II 

- ';)::~tl-1't'h'l~~L1[J'U.fld1u-j1t1n'VI1tl~" t" mL'l"-1~~rJmm~uu'U.ndflU L~3J 
'II 'II 

- t11'li111wrJfl'U.n~u ';)::~fl-1LU'U.111W~J1mL~::d'1 £.11,]fl-1nUL dtl'VI1~1 £.I t11'V11n'VI1 

111W~L~ £.11,]fl-1"d-1 G) i,3Ji,~fi t:!1';)li111w'ln~L~u-1i,~ 

tl1';)li111wnd1~n 'l'U.n1drJtl'U.n~u LL~~1d'l~L'VI3J1::'l3JLL~::L~U1-nfl-1nmdtl'VI1~1U 

t11'V11n'VI1111W~L~U1']fl-1"d-1 G) i,3Ji,~ fit:!1';)'li111wln&rL~u-1i,~ . , 
- 'l13J1dt1'liLfl[J-1Gh'Vl'~'Un1drJfl'U.~~n~ui,~ LL~ ~1" tluii(ln~fl-1 LL~::~1" fluii ~"~1d 

'II 

'liLfl£J-1 ~ ~1-1n'U. 

- t11LiJ'U.~1m3J'VI1flhmr~ii~1L~tln ~1dLu~£J~1"tlU~(ln'VI~-1,;)1n~L1£JWn1~" 2-3 
'II 'II 

~f-1 (Luw1::1'U.Gl1'U.~LU'U.Re-enforcement L't'h,t'U.) 

- Wl1l1d(l'li~::LL'U.'U. 'VI1fl111WL~tlUflnm13J'ln~ - i,n~,;)1miJ1'V13J1£Jfii,~ 

- 'l'U.n1d\t1L'l'U.tl~1~U,]fl1'U. n1dL'l13J~113JL,]1 h ';)::~fl-1 'lin1dGl3J rJfl'U.n~u L~ tlL11, 
~1111'l'U.l';) LL~::';)::i,3J1fl:lJ1dmhi,~ 'VI1n,;)::~fl-1't'i1si1 

4. nT'H'f11lUYlL~U'", 
1.9 n1dL'l13Jn1d,j1LL~::U1i,t11i-11 'U. (Promote Retention and 

Transfer) 

1'U.n1dtl fl n LL UUn1d'lfl'U.U fl L1U 'U.~ tl3Jvh L" tlf"If1 £J'ltl'U. 'lwff'U. 

Ll,,'t1'1£J-ntlL'l'U.tlLL'U.::"lJtl-1 n1Lti (Gagne')~::'liLu'U.n';)ndd3J'ldll LuW1::1h::L~'U."1~ru d13JJ-1, , '" 

,]m~'U.tlLL'U.::~1-1 G) L~ fl'li ~L1£J'U.i,~mfln1 ~flUfl1'U. 'VI1tl-nn-ntl3Juru'VI1rl fl'U.';)UUfl L1[J'U. 'lwff'U. 
'\I '" 
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..r d " 'iI " • • !:'l ''iI.ll'' ... • AULfl"'Yl ~ fl flmLlJlJn11tnlU~:: L~ LL,"::,"1 n11,"1f111111 L'III1I Lu "11' '1111fl fl1~~::LL U::U1n1WInM1 
~ ~ 

~Ufl11L~1IL~1In~n1111L'III,htt~::'Yhl~~L1£1,"ff11111mU~£1Um1~1~1nfl1111~1,t1f1111LtlU 
~ 

fl1111~11::£1:: £J11'~LL~::~:: ff11111mi1 £1'Ylfl~ fI1111flu ET" ~ '"'~~1 £1
\ ~ ~ 

,jflfl11~~::~fl"~~11n1.11Un11fl flnLLlJlJ iji"d 

- 1~ff1ul~,r~ L~U 11f11111i'huj ijGt1uim~-utnlJfl11111'1111flu1::fflJn11n!L~1I~, ~ ~ 

~L1£1U ~uLflmLtr1mh"'1 
~ , 

- 'Y11 n11'YllJ 'Yl1 U'III trn n11'V11flLLU1 f11111 ~ ~ ~ ff1~nJlI fl" Ldm,'I1 L~ mtl,"n11~~ .. 
'111111 ~ 'llllil~L'VI111::ff1l 

~ 

- .:aU1 L~mL U::n11U1 f11~ un'VI3.i ff11111rlUl'uliu1::1£1"1I'l!fl::'1'~U1" 
~ 

LffumL,"::LL'VI iil",jfl1lGlf1 LiJUU1::1£1"11''"'Un11~ufl1'1~nM1~ fl'ul~,r~ L~U 
~ 

5. n1,.'t161ftutJtJ't1L~u,.. (Test of Examination) 

lJ'Yl L1 £1UfI fl1l~1 L~ flf"l51 £1 fffl U ~~ LiJ,"lJ'Yl L1 £1 Uff1 L1~1UU1::Lll'Yl'VIrt" 
d 1"· .... A" 1 ... ..r 1" 

~ 

"'iI " 'lI''' "1I'ff1'V11lJ~nM1~1 £1 ~ULfl" ~ murn::lJ'YlL1£1U IMMCAI U ff11111rl "1I'ffflULL'Yl,"~ffflU L~ 
~ 

mh"iju1::ff'Yl]-llTV'l ~L1£1Uf1thtr" L1£1UlJ'YlL1£1U IMMCAI ~::Lff1i fluth tr"rln ffflU1~ £1~fffl,"~" 
~ ~ ~ 

LiJUff1l1V'ln11fffl,"Lff1i aU~1" (Virtual Instruction) Ld flL1£1 ULLtrTYi1 n11ff.fllJ fI fl1l~1 L~ flfri 

ff11111rl ~11~f11111rln ~~"ll fl"n11~ fllJLL~::1.h::Liiu~ ~ fl fl n1l1'~ 1~ £1 ~L1£1U '3.i~1 LiJ,"~ fl"'U 
~ ~ 

~11~fh~fllJ Lfl" m1'Yl~fffllJfl1111n'VI3.ilwrl1,,111£1"llfl"lJ'YlL1£1U f1L1£1n11 Posttest LiJU~"f1 
~ : 

~1LiJU LV'l11::n11'Yl~fffllJi"niil11 m~LiJUn11'Yl~fffllJ L~mrilJfI::LLUU '1111a~::LiJUn11'Yl~fffllJ 

L~fl1~11~L1£1U~1ULnnl.-n~1 ff~ L~flf1~::~nM1lJ'YlL1£1U~ fl'U'III1fl'li n11'Yl~ fffllJU ~~~flU~~ 
~ , 

ntrlJ LUV'l1::1::ilJ ~~n11fffllJL'Y11lfU ~::'3.i LU~ £1~h ~ fllJ LLa::~::'3.il~~ fllJ'III Gl1 £1flf"~1£1 
"A.I ... .... ..r1Um1flflnLLlJlJ~::~fl"V'l~11n1.1 u1::L~U~1" 6] ~"U 

~fl" LLtil~ ~"f1 ~fl" m1'r~lfU ~1"nlJl~rlU1:: ff"~"ll fl"lJ'Yl L1£1U, 
- ~fl"~11~fffllJV'lbl ~n1111~1"~1111~m.h::ff"~L~"V'lbl~n1111~ Lii £1U'l', 
- 1~~L1£1U~ a lJflf" L~ £111ULL~a::~hrl111 1~ £1'3.i LLff~"f11111rln ~ ~1UlI ru.::f1'Yi1"lifl 

~ ~ 

'Yl~fffllJ 

- fl1i1"~"f1113JLilu1I1~1;j1,"lIfl,,"liflfffllJ ~fl" LLliu~1LLa::L~flri fl'~.. 
fl ci1'Yl~ffEllJ1~ £1m1ti"liEl Lii £1,"L~ £1" fl ci1" L~ £J1f111ti1l1V'lU1::n alJU1" 

- '1111nm1~fllJ~::LiJum1~1Ivf~1'3.ifl11i~ffU~1~EllJ11~~'VI1n~~V'la1~'III1m1',"111f1 

~~'III1fltiC311~1IvfLanLL'Ylu~~::Lilui1~1IV'l''IIIni.. Lilu~u 
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lL<	 lL< ... ... 4 ... 
2.5.4 fl1'"ii1f'"i1-lilDi1fDIJ'Jtitm«UJf)'t'Ifi't'l1\1fl1'"iL'"iO" 

Lih'V\:IJ1 £.111 e:hmT~·~i1I'\.nUfl L1t1 '\.I,TI El3JVb L~Hlfm1i;Hl'U. L~ Ell~~L1t1'\.1,tll3Jl1t'l 
'II 

ulhJl,n'\.l,m1Ld£.l'\.l,m1tlfJ'\.I,~1£.1~'\.I,LEl\l~~~\I,r'\.l,UflL1£.1'\.1,~~i1I'\.1,l,rW~:~El\l~Tl113Jtl3JU1nrL~fJ 
'II 

~ ElU tl'\.l, fJ \11'\.I,~l'\.1,Tl113J LLGln ~l\111El\l LL~~:UTlTI~ LLtr1 LL~:L~a~L1t1'\.1,L1 tI'\.I,';]ULLtr1 tll :IJ11t'l1Gl 
•	 'II 

t.J~ ~3Jf]fltfll\1nl1L1FJ '\.I,LL ~:1.h:Lij'\.l,t.J ~nl1L1t1 '\.1,111 a\l ~1 La\l~~ 6J1 \11 '\.I,n1::u1'\.1,m1L1t1 '\.I,m1 
'II 

tla'\.l,Wl:lJ11t'l~lLL'U.nElfJmU'\.I,6 i'\.l,~a'\.l,l'V\ni "' fia i'\.l,mltlaUna'\.l,L1t1'\.1, ,T'\.I,U1L-nlRUflL1£:m 
w	 J 'II 

,T'\.I,tlEl'\.l, i'\.l,Ltl13J Tl113JL-nlh ,r'\.l,tl1UUflL1t1 '\.I, LL~::i'\.l,fl~ i;{a UVI i\l L1 £.1'\.1, ,;]::~\I Ln Gll1l '\.I,• .. 
n1::U1'\.1,m1L1t1'\.1,nl1i;{El'\.l,iim1fl~tlaUEl ~ 2 -ll'\.l,Gla'\.l, fia m1flGl tlElUn a'\.l,L1t1'\.1,LL~::VI~\lL1FJ'\.I, 

'II 

LL~::LTI~a\liia~lit'\.I,m11Glt.J~~3Jflfltfll\1Ld£.l'\.l,,r'\.I,fi a LLUU'YIGl i;{au ~\I ii11 FJ~::LatlGl~\I~a~ud 
... ... 4 ... 

fl) 1.1'"i:: Lll't'lil D\lUIJIJ't'Il;'l i1f DIJ'J lil &:H~i1f3Jf)'t'Ifi't'l1\1 fl1'"iL'"iO" 

LqJ Ufl Gl i;{aU1Gl t.J~ ~3Jf\fli'YI1\1n11L1 tI'\.I, tll3Jl1t'l LLU\I a an~~L U'\.I, 2 

U1::Lllfl (U11~~ W'lJiJ~, 2542: 194-195) ~~LLn• 
~ ".fl"1) LLUU'YIGltlaUflTl1i;{dl\111'\.1, "lfLa\l (Teacher-made Test) 

'II 

LU'\.I,LLUU'YI~ tla'l.J~Tl1~i;{El'\.l,~~,]Glril\1,r'\.l,L~ a1i1GlTl113Jnl1VI '11'111 El\l 
'11'11 

unLdtl'\.l, 'V\i\l,;]ln~~~iin11Ldtl'\.l,n11tla'\.l, ~U1:tI::'V\i1\1LLtr1 lGl £.I1Jn ~ LLUUflGl tlaUu1::Lll'Y1lt';]:1i 
Luvn:ll1 til'\.I,n~3JUm1m.L~m~aan-nai;{aULU'\.I,~tla'\.l,,;]Gl3.i\l'V\:IJ1 tI L~ aGl11';]tlaU~11,rm1FJ'\.I, 

• '11'11 'II,. •	 'II 

~Tl112Jf Tl112Jtll2Jl1t'lGll3J';]~1i\lVl:lJ1tll1 a\ln11L1t1'\.1,1mnL~ tI\Ihr LL~::,;]:ul~~m1tlau~uli 
'II • •	 'II 

~\lUfUU1\1orla3JLt'03Jm1L1£.1'\.1,n11tla'\.l, nmb~uli~Glihl.~mni1Ldtl'\.l,l1El\l,rnLd£.l'\.l,~1£.I• 
2)	 LLUU'YI~tlaU:lJ1Gl1~l'\.1,(Standardized Test) 

LU'\.I,LLUUfl~tlaU1Glt.J~~3JflfltL"1h.tL~ tl1nU LLUUfl~tlaU~Tl1tl11\1,r'\.l,1i 
'II 

La..1 LL~ii';]~3.i\l'V\2Jl tI L~ mmtlUL.yjtlUTlmll1V'lnl1L1£.1'\.1,il'\.1,~1\1~ 11 a.j,rm1£.1'\.1,~~l\1n~3J n'\.l, 

LLUUfl~tlf)U:IJ1~1;)l'\.1,';]::nn11nlV1'\.1,~:IJ1Gl1;)l'\.1,l'\.1,n11~lLU'\.l,m1i;{f)ul~HI'\.l,f)cil\1L~tl1n'\.l, LLa:: 
D	 D 

~LnUl.'t1iflVlfuLtI'\.I,2Jl~1~l'\.1,l'\.1,n11LmtiULfitluTI::LL'\.I,'\.I,l1f)\I,rm1t1'\.1, (Norm) 
....	 I A ~ 

"lf11a LLV'l1Gl~~ (2539 81-83) n~11tl\l 'l/atlf)U2Jl~1~l'\.1, 

(Standardized Test) ··.hLij'\.l,LLUUflGltlElU~fll.jm1~m~n1 '\.I,iJ';]';]U'\.l,~a.jm1:1J1n LV'l11::
• 

LLUUfl~tlf)U2J1~1;)l'\.1,~Tlmfi1:1J1n i;l1:1J11t'lliLtI'\.I,LTI~a\liiaLtlVlfufl'\.l,LL~:~i1I'\.1,ln11~n'lYl~\I 
D • 

1~ tI ~ 1\1 LL~:: 1~[J \1.1 til tI L"Ii '\.1,. nl1li1 '\.I, nl11,]£.1 ~1;.E2,1 '\.I,:~ LL U u,!1~ tla U 3Jl Gl1~1 '\.I,n 

U1::ffflTIll1V'l1'\.I, nl11~~\l2J1n m1tfl11';]fl'\.l,wil LL~:m11']tI~l.j ~ ~\I~a\l f)l«mLUUfl ~ tla U 

"lfU~dLU'\.I,LTI~a.jii El ~lflnJ ~lV1fuVll"li f)2J~ 1'\.I, nl1fl~~a\l LL~::L U1t1 ULfi tlUTl113J tll3Jl1t'l 1'\.1, 
w 'II 
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I 

a" .e:t l),I a" a" J .e:t 

~) ~ann,~~u~~a~au,~~a~~qn~n,~n"nu~ 

tim~ ')U'Y1{"li~fl (2542 : 37-86) 1.~LLU.:Jlh::Lll'Y1"lJfl.:J-nfl~flUti':IJ'1mLU.:J
• 

L~d:Ju 2 lh::Lll'Y11vnli L~LLfi 

1) LLlJU'Y1~~flU"1l'U~liLiirJu~fl1J l.~LLri UUU'Y1~~fl1J"liU~fll':IJL1rJ.:J 

(Essay - type) U~::UUU'Y1~tifl1J"liU~li~flu~hm:IJ:u G) 'VI1flliL~mh~fl1J 

2) LLU1J'Y1~tiflU"1l'U~L~ fln~ fl1J (Selected - type) LLU.:J LUll. LLUU'Y1~ tiflU 

"1l'U~,)mi (Matching) rm - ~~ (True - False) LL~::"liU~'VI~lrJilL~fln (Multiple - choice)
'II 'II 

, 
111111 mmnti~RilQNi}ni 

(Achievement test) 

iiD~ilJlIl 

Essay 

(,.Tilton -ttst) 

All1JihmmTU 'I' Huh 
Short 2nS"'u/Complttition 

tlillOAJMOO 

Multiple-choict 

(Soloctod l)'P0) 

Matchin~ Trot -Fal.. 

uflmnnii' ti:IJ1~ ')U'Y1f"1l'~fl V.:J1.~n~11ii.:J'VI;nlum1LiirJu-nfltiflULiil
• 

'liiT;)::d:Ju-nfltiflUlh::Lll'Y11~n~l:IJ ''VI;n1unl1LiirJu-neltifl1Jfll1~hit.:Jii.:J'VI~njjl~qj~ flLUii' 

1) m:IJ1Vi'fl1flUfl ~:IJ Ld'fl'VI1'V11fli~t;lU1::ti.:J~ t~ mtl1.ufl1iTn1i~ ~"illn 
• • 'II 

m1tifl1Ji~LUUmru..njjif1'ruhull1ti1Ufll1:IJ1fl11:IJtil:IJ11t;l"lJ fl.:J~L1rJU m1t;l1:IJ L~ rJ.:J tilU 
QI CI <lJ 'U 

'VI ii.:J ~lU1~ fl1"il"lJl~ fll1:IJ m.:J LLCI::l.li rJ~li11:IJjjlW~'1JcrtiflUU1.:J flU ~.:J fll"il'VHn~'VI1flUnvd fl.:J 
• 'II 

'lU~lU ~t;lnUl:IJlt;ll:IJJ U i.:J,fu~.:Jfll1m:IJ1ifl1flUflCl:IJ Ld'fl'VI1'V\1fli~t;lU1::ti.:Jfl 
'II •• 

2) t;l1:IJlu;.:J~jjliqjn11t;ll:IJlu;.:J~jjl~qj'V\:IJ1£lii.:J m1t;l1:IJ~.:J~LUU 

U1::1£l"liU ~.:J~~tiflUfll1~.:J~U.:J1Jflnii.:Jfll1:IJtilm1{l"lJfl.:Jcrb1rJU i.:Jttu m1~fl1J1~~.:Jfll1i~ 
'II 'lJ 'II 

\)In''il~U1::ti.:Jflm1L1 rJum1~flU~jjl~UJ Llifll1m:IJ11£l C1::L5 rJ~Ufl n\)lm::~\)~U1:; ti.:Jfl Lyj fl. .~ 

i~fll1:IJjtU11rJ~:;L5rJ~ttu '] lU1Jl.:J~flU 

3) t;l1:IJ1'V1fln nl1t;ll:IJ1'V\~mUUm1m:IJ Lyjfl1~""Hl~m1:IJn11L1rJUnU 
'II 

1:;i1Jti.:Jnilfll1:IJ~1~.:J1.:Ufll1m:IJfilt;ll:IJ~l:IJ~111'V11flm:IJ~l:IJ~fl1tiflU~1.:J 'V\1flm:IJ"illnG'\ 
'II 'II J 

L~fl.:J~nl'V1U~~1.:J '] LL~Uf1Jtit;llUnl1rnUf1JL~flUl"lJ liflTIUlrJl'V1li 'VI1fl~fl.:JL~mJtrJ.:J 

11EH'i::ba [J~iJ fJ-J bb C1i~:; ril lUJl i:IJiwrrnlll~-J1l:; til3J11t;l1Vi'fh~ tlUL~ 
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I 

4) f111Jt~tJLii'Hl~1\1 m1f111Jt~tJLii1El~1\1~\lLihtLLUUmh\l~~ 

~1m1J~1nLLUU'Yl~~ElU1JnLUtl.~\I~~L1tJ'1,t~1Li~i\l,xtl. n11~\I~1m1Jm1L~LLUUEl~1\1~~ 
'II 

5) f111JLi,r~ L~tl.LLfl::,hLvn::L~1::~\I n11LiitJtl."llEl~ElU~~ ~1m1JiEl\lii 

m11Ji~L~tl.11iEl\lm1Li~EluEl::L1 iitlElU,j1tJLLfiLVltl. ~1m1J~\liEl\liifl111J-;i1L 'Vn::L~1::~\lhj . 
fl~1JLfl1El VI~nL~ tJ\I~1m1J~El\l LL~~El\l1J1J 

.d.... A ..... 4. • • 

3) m1LtI tJtl.tI El ~ElUL~Eln~mJVI~1 tJ~1 L~ Eln (Multiple-chOice) 

"llf) ~a ULLU UL ~ an ~ aud ii ElL U tl."lla ~a U ~u f.J 1JLi L1J tl."llEl ~aul ~ 

~~tf1Jq'Ylf'Yl1\1m1Lif.Jtl. LLIil::Uf.J1Jhr~f1\1LUWlla~ElU1J1~1~1tl. (Standardized Test) ~myut:: 

tla\l"lla ~a U LLUU L~ an ~ Elu~::lh::nElUlii1 mi1tl.~ LiJtl.~1 f111J LL~:: Ll1tl.i1 L~ a n ~ \I Ll1 tl.~ LUtl. 
..... 4 to .~ ..... ~.J A.r=I,:I. .... ,elI .t. ..... A &rl&: A 
mL~Elntl. tl.~::LL1J\ILUtl.m Llil Eln'Yl f1n'D'\I~::1J LVl tJ\ltI m~m L'Yl1tl.tl. LLfl::~1 Lfl Eln'Yl LUtl.fl1\1'll'\I El1~~:: 

'II
 

-'- ......... .A 'U A. ..... 4. ~ ..... J"
 
1JVI~1tJ"ll El VI flnm1L"1ItJtl."llEl ~ElU LLUULfl Eln~ElUVlfl1tJlil1Lfl Eln 1Jlil\ltl. 

1. n11 Lii tJtl.~1m1J~::1iiEl\l LUtl.lh::t tJfl~ ~1JU1nr ilil L~ tl. hiLi~1 
'II • 

VJ1JL ~a tJ Ltl.LL~fl::~1m1Jl ~ii~1n11JL ~tJ\I~1m1JL~m fl11LiitJtl.~1m1JLtl.~m~Hll.::UElnH:hL3J• 
.m1Lilh::ttJfl1JDL~lit~ muvn::1J1::ttJfltlDL~1i'l1Eltl.t1DL~li L'\o'l11::~::-n1Li~~ElU tru ~tl. vi1a 

Vl1niifl111J-;i1LUtl.nfl11ii~L fftl.L ~i "lflilL1ltl. 

Ltl."llEl~1 f111J 

3. ft:-nn1JLtl."llaliitl. ') L3Jfl11LitiatJ~1'V\1mUtl.~1f111J ~LUtl.m1 
.t 'I'" 1'1.10

"lHLtl.::m ~ au Ltl.tI tl~ El Lu 

..." '" 4) m1L"lltJtl."lltl~aULLUUflmJlil(True-False)
'II 

-lia~ElU"llU~dEl11l('itJn11LUtl."liEl~ElU"llU~ 2 i1 L~Eln ~iii1L~anVlrt\l 
lid ..... d V A J" o ......... .c:t 'I .to ~ .d 'I........ .... 'I
4. A 

f1nLLfl::tln lil1 L~ ElnVltl.\I~~ "ll El ~ElU"lltl.liltl.LVl1J1::tf1V11U~L 1tJtl. Ltl."lltl.L~n 6"1 'D'\I L"ll1lilfl111JLtI1 Lll 
'II 'II J 

fl111Jfllil11U tJ alilLtl.in'Mut::f1n~lil 1J1nn11m1t11::Liitl.fl111Jfl~11utJEllil L~ mnu"liEl L't11l1l1\1 
'II ., ..... ..:c.... Ad ..... .d. 

VI~nm1L"lltJtl.tI El~CJULLUUnmJlil 1Jlil\ltl. 
'II 

1. L3Jfl11Li~11 imn11J~flfl1JLfl1El L3Jli~1f111J~'VI~tlmltlL~~~EJU 
• 'II 

L,hh~~ L3Jfl11Li~1t1~L~li'l5EJtl.t1DL~li 

2. ~1 f111J1l::1iia\l LUWllafl111J ~ n n'VI'1 a ~lil~1 \I 6"1 Llilorl Ll1tl.VI 11\1 n n 
'II J 'II 

AA .t toI'" 4A 

~tl. Vltl.\I ~lil LL~lil a\lfln'Yl-.lVl1JlilVl1tl ~lil'Yl\lVl1J~ 
'II 

3. VI~nL~£J\ln11Li~1~aLtldLtl.t11::1£Jfl Lliimi J-JVl1Jlil L~1JEl 6) 'li 

Lfl£J ~1tl.1tl.1J1n U1\1 U1-Jflf\l tiEl£J ') tliltJ~1lh.l El1~~:: LUtl.Iii'U, L'\o'l11::~~Elu~iifl111J1~\lmll 
'II -'II'll 

L1tJtl.111m1"ll tJ1 rJ~1i\ln ~111l::orl1 rJ1i"llElfl111JLiJtl.~1 \lVl1El Li11l :H\IL3JLorlfl111J1~ LL -n~1\1 
'II 'II 

4. fl11Li"liEJ~tlULLUUnn~lildLUtl.Ll1'U,t11::nau1'U,U1\1t11::L ~tl. L3Jft11 
'II 

HHIu.LL1J1J't1~a'el1JVI~n 

I 
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1 

A'" .... I 

5) nl"H"l.I£.JU"l.IElffElULLUU~UTI (Matching)
'\I 

.., A.:t 0.... .... "',J .... 00 .... 

"l.I El i;H)U"1I'U~UL 'VI3Jl::: ffl'V11U nT'n ~ Tl113J1L n £.J1 n UTll ~ln~Tl113J . . '\I .
6' .." A AA A'" d.., .... 8".... A 

L'VI~nl1rn LL~:::~1a£.J1-:1"l.1 El'lTl113JTI ~11U EJEl~Y13J Tl113J Ln £.J1"l.1 El-:l'VI1Elff3J'ViUlinU LL~:::L'VI3J1:::Y1~::: 

1i1~L~El-:lLrl£.J1nu1JTlTI~ (1T11) n11n1:::'t11"l.1El-:l1JTlTI~ ('t11a:::h) L'VI~n11m~1~ty~ (Lrlah) 
.d ..., A'" .... IA..,~ 

LL~:::ffIl1UYI 'VI~nm1L"l.I£.JU"l.laffaULLUU~UTI 3J~-:lU 
'\I 

1. 51 LUU'1.u'1.~ Tl111~ii11 £.Jnl1"l.1 a-:lfll~ aUTl11LUUfllL~ £.J1'V11a1 ~ 

iu ~ '1.1Y11\1"l.111i'ja ~1Ufllrtl3J~:::Lu'U"llaTl113Janul£.J~£.J11n11 '1.1Y11-:1'l1'1£.Ji'ja ~:::'t111~Ehu 

Jl£.Jnil 

2. fllrtl3J~mhL~~:::"llEl Tl11ii Tl113J ffa~TI ~a \lnu LL~:::"4ilU1U"lla 
'\I 

fllIl13JTl11mh:::'VIil-:1 5-12 "lla 
'II 

3. "4ilU1U"lla"l.lEl-:lfllrtl3Jnu"4il'U1U11£.Jn11fllWi aui.1iTl11Lrhnu LL~::: 

Tl111~ii"4ilu1U11£.Jnl1fll~Eluii"4ilu1U3Jlnnil"lla"l.la\lfllrtl3J .. 
6) n11Lii £.J'U"llaffauLLuuL;j £.JU~ au~U ~ (Short Answer) 

v A .t ofl • 1 .....d • vol T 1V 

"l.I a ffaU"1I'U~'ULuULLUUu1U£.J 'l5\1U~~:::"l.Iamrtl3J~:::Il13J ~ £.J WI 1-:1 L~£.J "11' 

fll1~ Ulli'VI1LQVn::: "llaTl113J 'VI1afllm3J~i.1ia'3JU1m ~\lerffaU~a-:lLii£.JUfllWiaULa\ll~£.J'1.1iii 
.. 'II 'II 

11£.Jnl1fllW1au'1.~1ULLUUfll~mJi'U ~ 1~£.Jun~al~lifllWiauLuu-;jlU1U~1L~"l.Ifll 'VI1a 1~ 
. '\I 

A ~ A .., A .... ~ ":t..,,J' 
L'Vi£.J\lff\lLWI£.J1 'VIflnn11L"l.I£.JU"l.IaffaULLuu~aUff'U ') 3J~-:lU 

1. Lii £.JUU1:::lEJmhrtl3J1~i~ L~U LL~:::LUUfhrtl3J~ffl3J11rtWlau'1.~ 

., 
4. n11L1"1iel~11~ R1v\1un1191 ElUUU1l:c;1£).J LVi t1'1l'i el LLc;ifl111::1'1 

Lrl £.J1nunl1L1U~11\1~:::dJunl1LLu:::fll~au'1.~ 
... .. ... 

7) n11L"l.I£.J'U"l.IElffaULLUUTl113JL1£.J\I (Essay) 

" A .t ofl v .d 1vv ... A 1
"l.I El a'aU"1rU~'U Lu 'U"l.I El ffElU YI ffl3Jl1rt 'VI ~ ff ElU 3J a ff1::: unl1W1 ElU 

'II 

a'13Jl1rt1 LTIn:::'I-f ~\I LTl11:::~L~El\l111 ~~1:::UU Tl113JflWl"l.l a\l~'ULEl\l i.~ ~\I nElLUU"llEl ffau~l i 
1~ ~ ~nl1L1£.J'U!~'JTu'l1'tlU LL~~::: m1U1:::Liiu~ ~~:::'t11 i.~£.J1nnil LLUU~U ~ 'VI ~nnl1L ii£.Ju 
.., A e::t.., ~ 

"l.IElffElULLUUTl113JL1£.J-:I ~~-:lU 

1. 1iLrlEl~a-:lm11~~~n11L1£.Ju~'JTu'1YauL'rhlfu 

2. ri ElUL;j £.JUfllrtl3J era an"llElffElU~ a\li~L~U 11~El\lnl11i era'ElU~ ElU 
'II 'II 

El::11 LLa::L~tJUf)lrn1J 1i<il1-3,;)<il1.h::ff~~~';)::1<il 
1 
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'I 

~ '"' g,.., Q.,o Q.,o J .::It 

~) i1,"l?Ia,"nl")~11"i1fHH)'lJ1{PUHHOJfJ't1fi't11" nl")L")1I," 

nl1~~UlbLllll't1~HH)1l 1 Ull'YH1lJUflfl:JJ~1L'iI flfnl1~flu Lv:Jfll-NlUnldVl1 

lh::~Y1i~-H~lum1L1fJuf'lJfh1~L1tm(lVih';)u ~1rn1iUlnfl LL~::f1rn::, 2543: 151-174) ii 
'II 'II	 1 

1)	 nT'HhvlU'iI\hVl1rnlml1_h::~..1fld~fliil'V1U'iI~lU1U_nfl~mJ 
1 

LUUnl1~,;)11rnlL d'm.nLL'ii fl::WU,1 tJ LL~::LUJmLfJ::lmn.h::~..1flL'i..1Vitl ~n11:JJ il 
1 

~fl..1m11i~L1fJudl'i1Vin~m1:JJlu~lUl'i1 LLfl::f111iiJ1V1UnLyhl1 1'i1tJli~LitJ1"1l1rulh:::JJlrn 
III 8'	 III CU 

5-9 rilu ~,;)11rnlJ1V1"n1ULL'ii~::L itflVll ~..11U'ill11..1~..1iim1iilV1U'il11fJfl::L~tJ'iIcK..1tt 

-l~ ntJ"i:::4'I\l ~l1i\ll'Hl~ n"i"UJ fl'l111.i1 fl'l13Jltl11,. 

•	 1-----1-----+---;----+-----/-----t------I 
10 1010 10 1010 

1. an-Ul[Jf1113.JlUJ1[J 

2. LL,;)nllll.Jf1113.Jiilflty 

3. uana.Jf11h:::naunl''l 

aanlllJlJ 

4.	 ~l~lJi~nT'H)amLU1JlYltl 

nT'H~1)," 

..	 ... 
2) m1L'lJtJU'lJfl~flll 

ri f)Unl1L ~ tJu-n fl ~flll ';)::~ fl..1r;' nl1cK'iI ~uhri fluil';)::1 i~l fll:JJ 

1ULLlllll'i1 LL~::~m~niimTH~tJU"Jjfl~flll ';)lmfu~..1fl..1Sjm;hm_nfl~flll ~..1m1L;jlJu_nfl~mJ ~fl 
'II 

nl1~1Lii.unl1L;j fJ ULLllllYl'il~flll a:JJrJYlif"l:-J fl'ill:JJ,;) 'iI1h::~..1 flL 'i..1 Vi tl ~ n11:JJ~ iilVi U'iIl _r U~:: 
1 

LUUlUm:JJVI~ nnl1L;j tJUbLllll Y1'i1 ~flllcK..1 ~ mh1:JJ1LL~1 LLfl::-;'ilU1U'lJ fl..1_na ~flll~L;j tJu,.fU i fl..1 

L;jtJUL~al_r~nU1:::JJlrn 2 Lrh 'lJa..1-;'ilu1u~iLml::Vl1~Lvjfl~11a..11u_nfl~1·thjl~,;nmtu 

';)::~a..1rhn11'i111';)Y11U l'i1fJ~';)11rnlf111:JJfln~a..1m:JJVI~ni"1l1nl1ll1Hl~liL;jfJUiifl11:JJ 
'II 

-n'ilL';)U L_nlh~lfJVl1fl l1i ~1flncK1~1..1 LVI:JJ1::~:JJL_nlLnrn-nVl1fll1i rhm1ui"llU1..11iLVI:JJ1::~:JJ 
'II	 1 

3)	 m1'i111,;)1'i1~1 IOC 

f111:JJL~tJ..1'i11..1 (Index of Consistency Vl1a IOC) LUUflrnll1Vi'lJa..1 
1 

bLllllYl'il ~all.yhn :JJl1fll'ill~'il1..1m:JJ~n Hrn::Vl1a';)'ilU1::~..1fl~';) ::1'i1 tft..1 LUUfI rn~:JJu~~ ~1 Tlill 
1	 1" 

:JJln'lJa..1LLllllYl'il~all1wffutt';)::lifl rn::n11:JJn11~LitJ1"1l1ill~lULdaVlli"1l1~,;)11rnlil_na,. .. 
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JI 

'YI~ LHltJ LL~ fl::,]el ,fUtlll1l'H'rr~ L~~~ \I~ll1~l~l\1i L~~l::,.hl EI fl:: La EI~'VI~el Lli ~\I Lilunl~ . 
A ....... #:i& #=I	 • I
 

1L~n::'VIW1f'U.~1111L 'YI EI.J~j.J (Index of ConsIstency) L"1fU 

~~u~~a~AL~~ft~~n~~~, 

tll111~mnmfl"1.lL1idl'U. 2 'VI~n 

L~rm~el\l 
" 

~ ... 
~1lJa~Lm.l~'2Ii)aatJ 

10 + 24 ijTilL'Yi1L~ 

n. 32
 

"1.1. 33
 

~. 34
 

\I. 44
 

... 
f1::L\""n1~v1·H"'1 

+1 0 -1 

~J1n~l~l\1 ~ rn::nnlln1~'l::W'll~rnlil ,yel LH:)tJ1~ L~ ~~ \I ~111 

';)~tI~::tl.JtlL.:a.JWt'J~ n~~1I~1El Lli t11LLtihil~~.J';)::m L~~El\l'VI1l1 tiL'U.1fEl\l +1 nl LLlihilL1i~~\1, 
';)::mL~~El\l~1I1 tiLtl."li'El\l -1 Lm::t11L3JLL"hil~1\1~~El L1i';)::mL~~El\l'VI1l1£JLU1ffl\l 0 

A I ..f.., dl I A I ..... .4 A. 

mW-l,;)l~rnl~l IOC U ';)::~El\lllm1l1nn11'V11ElL'YIlntJ 0.5 'l\l';)::rlEl 

iTr~L~tlEl~~~8\1n'U. ,;)lmh IOC ~f'11U1mL~ii LLtl~\lil,jEltlatJ1~Llitla~~~a\lntJ 
..... ... 

'l~ tI~::ff\l~L "lJ\lwt'J~n~~lI, 
4) m1'Yl~·ffEltJL~ El1Lml::~mll1Lilu,ja tlEltJ1I1~~31tl. 

- .::II ..... " ft	 I' A «'
m1rl L'Yltltl.nm'YJL'YWI'U. (2536 : 28-192) nrll111 m11Lfl~1::'V1 

,]aLfatJLvi a LiluLLtJtJ'YI~ ffatJ1~ ~ fl illt'J'YIif'YI1\1m~L1E1ULi1unl1w £J1 £J111~,;)::~ EltJiflli'VITh. .,
 
"..r.. tI ~ .. 0 0 .. \1 A" .J .. ~ "
 

"1.1 ElLfatJUlIfl1111 £J1 n ltl. L~LLfl::lIal'U.1';) 'l1 LLumWEI\I L~ 'If\l"1.l8 tlatJ'YI~Uu'l::~ a\l tl'U.a\l~1111 

LL~n~h\l1::'VIil\1tJflflflL~ flUL1£JUL ri\l~11L~~::LL 'U.Utl\l flUL1t1Uti atl.fi~11L~fl::LL'U.U~l LL~,	 .. 
0.... A tf ~ 
tl1'V11tJm~lL~~1::'\I\'VI1flmfllW"1.IEl\lLLtJtJ'Yl~tlatJlIlm~lU(Standardized Test) uu Uan'lln, ~ 

';)::~a\lf'11U\li1\1 fl1111 EJ1n~l tJ"1.I a\l,]a tlatJ (Difficulty) LLfl::alUl'l"iijl LLun (Discrimination) LL~l 

rT."~a,,,f'11U\li1\1fl1111L~ lI\1~1\1 (Validity) LLfl::fl1111 L~mtu (Reliability) Lvimilum~flurTuil 

,]EltlEltJ~'"tl11111rl1~~\I~~El.Jm1L~'l~\I 
... .. . 

5) m11Lfl~1::'VIfl1111EJ1ml£J (Difficulty) 

nl1'V11 Til Tl1111 tJl n ~1 m U'U.nl 1'V11 i~ ,h'U. (Proportion) 1::'\1\ il.J 
o .... llClI ,:::lo'" ... ~ ..... 0 ..... ol=I.=-l ~ d I 

'llU1tl.UnL1tJU'Yl'YI1"1.1 a tlatJ"1.I aUUrlnntJ'll'U.1uum1tJ'U.'YI ~ atJ'Yl\l'VIll~ 'If\lm~lfllfl1111£J1n.. 
~l£Jd';)::~ El\l'YilLilu11 tJoUa ~tl~1LUm1f'11U1m i\lii 

'II 

0=	 R 

N 

\untln.:l ~l~::~1Jmll1tJ1n~lt1
 



65 

I 

R 

N 

"nmi1U1u-nmnllJiimnn11 50 'lltlitu,"ll tl1';)1i1fm1"lJtl\lLflfl~""1tl Kelly 

27% 1~ mb-ntl ~tllJ~~11-;] LLi1111 L1EJ\I ~1 ~ml1n ~~,,~fl::LLUtt~\I ~~fl\l "1.hmn \I fl::LLtttt~1 ~~ 
'II 'II •	 • 

UiTthm1LLU\ltltlmUu 2 ~tl ml1l~\I (Upper Group) ~1tt1tt 27% LLfl::ml1l~1 (Lower
• 'II	 • 

Group) ~ltt1tt 27% LLiTI,t1~1tt~L""~tl 54% t11m1Lfl11::"" ii~~11um1~lu1rn~\ld' 
'II 

""111 EJn\l ~11::~lJfl1l11 mn~l EJ 

mJ1EJn\l ~1U1UUm1EJtt~~tlmm lumi1l~\I 
'II • 'II 

""m EJn\l ~lU1,"um1EJtt~~tlmm lttml1l~1 
'II • 

mJ1EJn\l ~lu1uunL1EJttlttn~1I~\I 
• '\I 

-ntl~eJlJ~~'I::~ tl\l LUtt,yeJ~tllJ~'1i~l m ntthl""1tlmndiu"t1 fl11L~eJn'lltl~tllJ 

~uci1::""1l\11::~lJ~tlU-n1\1~lEJn\l~cm,y1\1EJ1n""1tltlcilwrl1\11::~lJ 0.20 - 0.80 ~\I 
'II 'II
 

..... • d .... .J'
 
m111""111 EJ"lJ tl\l1::~lJfl11dJmn\ll EJ 1I~\ltt 

0.85 - 1.00 LLtlfl11. ~1 EJmn 

0.61 - 0.84 LLtlfl11 ~tlU-n1\1~1EJ 

0.41 - 0.60 LLtlfl'"h 1.httnfl1\1 

0.51 - 0.40 LLtlfl11 ~tlWn1\1mn 

0.00 - 0.14 LLtI~11 mnmn 

6)	 m1~Lfl1"1::~el1U1'1~lLLUn(Discrimination) 

~l ell U1'1,)1 LLUn djttfl rntm~rn::"lJcH-n€I ~tllJ~~ tl\l1 Lfl11::'I-f ciT"l~• 
~1Lmn ""111 EJn\l flmtm~rn::"lJ tl\l-ntl~c)lJ~liLLEJnfltt~ L1EJttLn\l Ln\ltl1ttnfl1\1 atlttLLfl::atltt• 
mn 1'IKii1::ilJfl::LLUU~LL~ n~l\1ntt ~1""1lJm1""1~1chttl-;],)lLLun ~1 LiJun11""1~lfl1111 

LL~n~l\11::""11\1~~[f1W1JeJ\lUm1EJtt~nn '~fl::Lmtt 1un ~11 ~\I LLfl::~~~1U"lJc)\lUm1EJU~.yhnn 
'II • 'II	 'II 

1un~ 3J~1 -ntl ~c)lJ~~hf'U~::ii~l el1tt1lil~lLLUnC)ci1::vd1\1 0.20 n\l 1.00 ii ~~11un11~1,"1rn 
•	 'II 'IJ 

.... .f 
~\ltt 
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I 

A 
~2J1£Jn.,1 fllei1'Ul~-;'ilLLUn 

~2Jlt1n.,1 -;'i1'U1'U,rm1t1'U~<ilflUnn L-Umi2Jff.,1 

L2J fI 

'II q	 'II 

~2Jlt1n.,1 -;'il'U1'U,rm1t1'U~<ilflUnn 'l'Umi2J~l 
'II q 

~2J1t1n.,1 -;'il'U1'U,rm1t1'U'l'Un~2Jff.,1 
, 'II 

A ti' 4""
 
7) m"1Lml::~ml2JL"15f12J'U
 

fl11 2J L~ mr'U (Reliability) ~ fI Tl112JLL'\.i 'U fI 'U'l 'U t:-J ~"ll f1.,1 n 1 "1191 

(Consistency) ~3J1T;]::l<i1~Tlf.,1 t:-J ~~::~f1.,1L 'Yl1n'U 111 tI'l~ffm'Unl"nrLL~::L1f1'U1"llL~ tl1n'U 

Tl·112J L~mt'UL t1'UL1f1 'U~"ll til ~'Y tilW~'U,y f1'Yl <iI ffflUl<i1 t:-J ~~2JfI'Ylfit:-J ~ 'Yll.,1 nl,,~nMl ~.,1 ~ f1.,1 

VWl tI12J'l~1.~fllTl112JL~mt'Uff.,1til~1unl"1~1t:-J~LVi"1::~::'t11'liiiTl112J L~mt'U11,ymfflu,f'U 
'II 

ffl111"n1<i1~~~1.,1 Tl112J L~mt'U"ll f1.,1,yf1ffflU~ ff2JU"nr~ ff<il ~::iifll ~2J1h::~'YliTl112J L~mt'UdJ'U 
'II q 

1.00 'l'Unl"~lfll~2J1.h::;~'YlRTl112JL~mt'Uii1rrnl"f1~1.,1,rfltl 51rr ~~LLri nl"ffflu'lll (Test-

Retest) m,,'l"lfirr'Yl<ilfffl'Uff2J2J~ (Equivalent Forms) m"LLU.,1Tl~.,1 (Splithalves method) 1rr 
'II 

TlL<ilfl1-1"1511<i1~'U (Kuder-Richardson) ~1f1m"1LTl"1::r{ ~2J1h::~hfl.,1Tl112JLL1.h1h1'U 
'II 

n) nl"~lfllml2JL~mt'U1<i1 tI'l"lfirrm"ffflu.ftl (Test-Retest) ii ff<il" 
'II 

. N'L XY - 0:: X)(I Y) 

A 
L2J fI YII ~ 111 tln.,1 fllml2JL~mt'U"llf1.,1LLU'U'Yl<ilfffl'U1<i1 tlm"ffflu.ftl 

.... • .... I 

LX,LY ~111 tln.,1 t:-J~"12J"ll f1.,1Tl::LL'U'U~lnm"ffflUTl1.,1fi 1 LL~::Tl1.,1fi 2 

do""	 :::, .,J 
~111 tim	 t:-J~"12J"ll f1.,1m~.,1 fffl.,1"llfl.,1Tl::LLU'UffflUfl".,1'Yl 1 LL~:: 2 

<ill2Jaliu 
.... 

LXY ~1I1t1n.,1 t:-J~"12J"llfl.,1t:-J~Tlrn,,::w-.il.,1Tl::LLU'Ufffl'UTl1.,1fi 1 LL~:: 2 
'II 

.ct 0 ..,,,::t,J	 .., .t 
N ~ 111 t1tN ~1'U1'U'Um"tI'U'Yl fffl'ULLUU'Yl<ilfffl'UuU'U'U'U 

") nl""nfllTl112JL~mt'U1<i1 tI'liTl L<iI f111"1511<i1 ~'U (Kuder-Richardson) ii ff<il" 
'II	 'II 
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=~[I_Ipq] 
Yu	 k-l (J2 

. 
LiiEl	 k 1II1J1lJn\l ,)1'\.nu,rEl"1lEl\l,]El~mJ 

p 

i~~lU"1IEl\l~1U1U~~ElU']El~ElUH~ 
'II 

fi1 fl1111 LL1..h1.h1U"1IEl\lfl::LLUU1ULLUUfl~ ~El U 

A	 fj' .J 
8)	 m11Lfl11::1IIm111LfllJ\I (Validity) 

f11111L~lJ\I~1~"iJ a\l;ja~El'u ~El f1ru.~m.frn::"11 El\l,]El ~ElU~~11J11tl1~ 1ll. 
~ 

~\I~~El\ln111~l~ L"lfll. n111~1::~u~~i1runn 1~lJ~1lU~L~lJ1"1f1nJfl1\1~1ll.m11~~~fl1\1
."'" eu ., 

n11~n~1LL~::~~ifllJ1l~n~11t1\1f11111L~lJ\I~1\1';hii 4 U1::Lflfl ~El 

8.1) f11111L~lJ\I~1\1~111Litm-n (Content Validity) d~Jll.f11111 

L~lJ\I~1\1~;rll.El tinu11,]El ~Elmfu l~ElElnf1~lI Ld'm-'I1~111~fi1111ll.~L1L~ lJ\lL1 
'II	 ~ 

8.2) f11111L~lJ\I~1\1~111~fl11:: (Concurrent Validity) L~LLn 

fl1111ill~Ulh::1II11\1f1:: LL ll.U"1IEl\l,]Elfl~~Elulfll.nu']Elfl~~Elu~LiJll.Lnrn't1 Lvi ElLiYl11U11 

iEltlElud1~~\I~~El\l m1L~L ~lJ\I~1\1111~El Lli 

8.3) fl1111L~lJ\I~1\1Lll.mWH.nmnr(Predictive Validity) LiJll.fl1111 

L~ lJ\I~1\1~;rll.El tinu fl1111 ill~Ulh::1II11\1f1::LL Ull.']Elfl~ffElU~,r~ L~~111 Lnm't1~1::U ~ ~""~El 
'II	 ~ 

LL ll.11,"lILll.El ll.1 fI ~ L"Jill. ,]El ffEl U1 ~ '\l'nL~ lJ ll.~litlll L~ El "foHn n1 m1 El n1 ff~1I:: L~ lJ ll. 11 U 

8.4) fl1111L~lJ\I~1\1Lll.m1ffi'1\1. (Construction Validity) LiJUfl1111 

L~tJ\I~1\1~;ruEltinu""inLnm't1""~Elfirnin~m::fl1\1~~iflm~1::ul1LL~1fi1111ll.~",,~nLnm'YI1u 
'II ~	 ~ 

n111~LEl1l1LL~1 ,]EltlElU~L11~i'1\1;rU nffi'1\1;tll.~111"" inLn m't1~1::ul1 ~\1 L~lJn11 fl1111 
~ 

L~lJ\I~1\11 ll.m1~i'1\1"11 El\l-nElfl~~ElU 

2.5.5	 nT'Hatl nLLa::m"i11f'1l'tl~'LL'J1l"nT'ii(;l n'''iUflL~U"U"AtllJ;hl(;ltl{ 

n11L~ Eln"l1ElvMLL1f~L,nll.n11,r~n111.J"'H~lJll. Ull.fI Elllvh L~ Elflfll. ~~YlJll.1 
'II 

~1 LiJll.~El\li',rn L~ Elnl,r"l1Elvl~LL1f~L ""1I1::~1I Lvi ElL",,1~\I1ll.~~1\1nUfl1111~El\lm1~llJfl1111 
'II 

11~L11 LL~::iilh::ffflnfl1W ~\IU1::L~U~h\l 'J ~L~lJ1-nEl\lL um1L~ElnLL~::m11,r'D'Elvl~LLTf 

1ll.m1,r~m1Ufl L~tJll. l1~\Id 

n) lh::Lflfl1J e:l\lt1.hLLn"ilJrt'lWl"n'''i"ft(;lUflL~U" 

lh:;b1lmHh'l1u1bLn11J~L,n'\.tn1'm~Vlum~£JUL12 U1::Lflfl ~El 
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1. hhLLn13J~1,r'U1L~'1.u)lJ'YlL~tlU (Courseware) LLl.i"L~ 2 lh:Lll'Yl ~a 

1.1) hhLLn13J1,r~i'1"lJ'YlL1tlUfla3J'W1L~ afLLlJlJW1 L1~~tI 'VIm tln" 

lt11LLm3J~1-Ntum1~f1"fla3J'W1 L~ af"li1 tl~aU~1tl~ULa" lt11LLn13J\1nnaanLLlJlJ3Jl ~1'V11lJ 1~ 
'IJ 

fl1l3J~:~1nlum1~i'1"lJ'YIL~tlUfla3J'W1L~an~m\l,'I"n:; L1Jult11LLn13J~L~tlu1l~~ltl LL~~:;L3J 
'IJ 

L'VI3Jl:;nlJ"lU~i1J'liau LL~dhlmLLy.j" L~LLri lt11LLn13J Macromedia Authorware, 

Multimedia Toolbook W1'V11lJLfl~a,,~~ LL~::1t11LLm3J Hypercard. Supercard ~l'V1i'lJLfl~a" 

1.2) lt11LLn13JlllHlfla3J~1L~afrt1Ltl ~13J11n~i'1""lU~ilJ'liau 

L~~nil1t11LLn13J~1L1~dtl LL~::1t11LLn13J~L~~:;rhL~11~L11nil LL~m11,r"lu~::r.J1n Hl,r 
.. ,'U... 'IJ 

~a"~fl1l3J-nlulnJ~lunl1Liitlult11LLn13J3Jln L"liU lllHli"1l'1~LlJ~n lllHl~.. 
IllH1LLa~L'lf3J1J~ 1l1Hlt1l~m~ dJU~U 

2. lt11LLn13J~1,rW1'V11mJ~~"lu1T~&i~L~r.J L~LLri 

1.1) lt11LLn13J~~~"lUn11Vlnlll'1"lti" L~a"li1m~3Jfl'LiU"lJa"lJ'YlL~tlU 

l~ul~uh L"liU lt11LLn13J Corel Draw, Adobe Illustrator, Macromedia Freehand, Adobe 

Photoshop LLGl:; PaintSho Pro dJU~U 

1.2) lt11LLn13J~~~"lun11VJmfl~aUL'VI1 2 ii&i LL~:; 3 ii&i L~a 

-;)1~a"1t11l"1t1'Yl1" ~lTI~ l~L V;U"ffu~ aU'VI1aifim1Yil"lu 'VI1a~nL~U~U~ L"liU lt11LLn13J 
'IJ 'IJ 'IJ 

Macromedia Flash, Animator, 3D Studio Max, 3D Cool LL~:; Flying Font dJU~U 

1.3) 1tl1 LLn13J ~~ ~"lui~ri ~,r 1,rlll'1"li~ri~u1 Unl1'U1L~ua 

n1:lJ1Unl1Yi1"lU md~lTI~rinH:; L~a~i'1"fl113JL,ylh 1ULda'VIl3J1n;1u L~LLri hhLLn13J 

LLU~" Liru rul rn1l1 y.j LiIuLinJ nJl rn&i~ ~ a~ lu1LLn13J ~~ ~ a ~ mL~" 1l1y.j Lfl ~ aUL'VI 1 L"liU w ~ ~ ~ 

lU1LLn13J Adobe Premiere, Adobe After Effect uamnmfurT,,~m1LLU~""lJU1~Ll'lLfL~al~~ 

"lJU1~L~n~" L"liU lu1LLm3J Exing Mpeg Encoder ~LLU~"Ll'lLf .AVI L1JU .MPEG dJU~U 

1.4) lu1LLn13J~~~"lUL;tl" ~1'V111J~~ ~"lUL;tl" ltbLLn13J LLU~" 

inJrulrnLfl'tl"l~LtJuLirunJlrn&i~~a~ L"liu lt11LLn13J Sound Recorder hhLLn13J~~~mL~:;
calQI ..,., 

~nLL~"Ll'lLfL;tl" L"liU Sound Force LtJU~U 

11) iElft;)1'irn.11,"n"'naeJn1mthun'i3J\hLtf1u)lJm~m41 

m1~~11rnl L~an1mtl1LLm3J'Ul L~Ua1J'Yl L~tlU,fU fl11~:;L~3J~lnm1nl3J 

~1~~~~ La"il atlln~:;~i'l""lu~n Hrn:;1~ 'VIlnlJ'YlL1tlUiinl1a anLLlJlJLiiifl113JilJ'lfaumn 
'IJ 

el1~~:;~eH'W~11rn 1L~ an1,ntl1LLn13J 1l1Hl LL~'VIlnlJ'YlL~tl U~ tl an LLlJlJLll3J'1TlJ'lftlU3Jln 

al~";):L~ an1,nu1LLn13Jii.'I"lu1flJ'YlL~tlU ~"lu1LLm3JLL~ ~:~1~ flm~nHrn:;L~ULL~:;~atl a£1l"L1 
q 

LL~::thvl~1J"litl~,;)1jm11,"mjL~tln1,n1.hLlm1J~~'U.11Ji1L~~U n~'I1~ 



69 

1) ~1£1~elnl11i.:JT" h.hLLn11J~~~11ijn11aamLuu1~~l£1~an111i.:Jl'U. 

ijLLtlU11 £1n11 (Menu 'VI1aijn111iRty~m~nrLLBar) 'Yl 'U.fll&.:J'VI1aih'l Ul11 £1nl1"It1m'VI~a 

(Help Menu) "It1mm::il.1n111i 11m.f.:Jn111ifll&.:J~1.:J~ 1'U.n11L~£1'U.1t11LLn11J Lvia1~~lmL~:: 

Ll::~nn~an11~1T;)LlaULLn'"lJ1t11LLm1J 

2) ij ~m~.m:: LL~::11.1LLUU~Lia ~ a n11 ~~ ~U'YlL1£1'U.~a1J ~1 L~af Ll11J11tl 
'II 

L~ £1'U.1 t11LLn 11J1~Llt:l~ ~ ~a.:J rlU1TInl1\11 LLl'U.a U 'YlL1 £1 'U.~ a 1J~1 L~ Elf L"It'U. Lll1Jl1m~ £1'U. 

.1 ., ""... ... VI "" ..; 1 ..r . .J "'.11u1LLn11J L'VI~L1£1'U.mU~1JU'YlL1£1'U. L~~1£1~'U.La.:J n11L"ll'a1J £1.:JL'U.a'VIl (Link) ,;)In'VI'U.1£1'VI'U..:J Lu
'II , 

an'VIU1 £1 'VI i1..:J'~ 111JJ.:Jn11Lli'1.:Jn11,r~m1L~ mrlULLUU'Yl ~Llau 'VI1E1LLuutln~~ 

3) ij ~111J Lll1Jl1tl1'U.nl11i.:Jl'U.1T~~ijL~£1 Rl1Jl1mb e1m~1 ll1Vdi.:J 

ml~n' 111·'WL~~a'U.''VI1 Tl1'W1~'t1f'f,r LL~::L~£1.:J1J11-t1.~a [jl.:Jij1.11::~'Ylfill1'W LL~::Lll1J11tl1irlU 

hM~ij"lJ'U.l~L~n'~ L"It'U. til~tl.:Jn11ttl111'W1~'t1f'f,r1J11in~11hrtvM MPEG ,~ 

4) ijfl111JLl11J11tll'U.m11il.1~R1JW'U.TI 'VI1am11~~~urlU ~,n1.11LLm1J~ 

~ ~11';)::ij~m~m::"lJ a.:Jn11t1~i1Jw'U.'fi~'VI~1 £1Jl.1 LLUU L"It'U. t1~R1JW'U.TI'Yll.:J L1Jl Lf t1~ R1JW'U.TI 

~l'U.LLiJ'U.~1J~ 'VI1am1i1J~Ll'VIU1';)a LtI'U.~'U. ..... , 
5) ~111JLl11J11tla'U. ~ L"ll''U. 

- ff11J11tl1i.:Jl'U.111JrlU1t11LLm1J~'U.'~ 

- ~111JLll1J11tl1'U.m1W~'U.1U'YlL1£1'U.~.:JL1U (Web) 1~'til.:Jl'U.~l'U. 

- Lll1Jl1mnuu'U.;;n-na1J ~n11'til.:Jl'U."lJ a.:J mi 1~ £1 Lll1J11mnu1'U. 
'II 'II 

L~1a,h£1'VI1a1'U.L~~a.:J~1i' 1~£1 EI1,;),;):;LtI'U.1'U.11.1e1nM1'V11mi1'U.-na1J~ (Data Base) 
'II ... 'II 

- Lll1J11tl~U'VI1-na~111J~a[j1l1£11 'U.1t11LLm1J 
'II 

- Ld ElL~ £1'U.1t11LLmmL~1 '~"lJ'U.l~"lJtl.:J'~tf1.3.i1'V1ni,;)'U.Ln'U. '1.1.. 
- n~11 'U.n11L1£1n1,ma1T~~ijL~ £1 '3.i~11';)::lin~11J1mn'U. '1.1 

fl..: ..... ., ... ..r ... .r , ....."1 .... "..r 
- 11m Lu'U.Ll.:JLl1~tlJL'U.m1L~an'1la '1l.:J"lJ'U.a£1nuu';)';) £1"lJ a.:J~'1la 

.. 'II 'II 

f1) tJOoW,."Hll>1'",n1'itaan,,nt..hLLn'i3Jf.liiGl\l1\UrilGiih~u 

n111,ntl1LLn11JLil'V1fu~~~.:Jl'U.1T~~ijL~£J ij~.:J~~a.:J~,;)11ml ~.:J-d' 

1) ~111J~1 £11'U.n111i.:Jl'U. 1t11LLn11J~li.:J1'U.~1 £1 ';)::'til1~t11::'VI«~n~1 

1t11LLn11J~~';)::~a.:Jij fin a n111i.:Jl 'U.~i~L ,;)'U. ij11£1 n11'V11 a fll &.:J~ti.:Jl'U.~l£1 ffl1Jl1tl Lli'l.:J .:Jl'U. 
'II 

~1£1fll~.:J~L3.immn'U.'t1 

2) ijfll&.:J1'U.m11i.:Jl'U.~L'VI1J1::Ll1Jnu.:J1'U. LL~::Ll::~1nhtn111i 11.11LLm1J 

~~ ~a.:Jij fll~.:J 1 'U.n111i.:Jl'U.~ L'VI1Jl::Ll1JrlU"ll'ii~"lJ a.:J.:Jl'U.~ L11';)::'til LL~::~ LilYi'tlJ.. fll &.:Ji'U.,;)::~a.:J 

l,r\llu~::~nn 
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3) ~113Jtf13J11rlhl.n111i>llU113JnU lUn11l11>11UhhLLn13J~U ') 

~~~iiL~mf'U, 1ij1LUW'l::~[)>lli>ll'U,1u1LLn13Jlw~~t'lltJ') 1U1LLn13J ~>lttu ~113Jtfl3J11fllun11 

l11>11U113JnU1U1LLn13J~U ~1fll i-nfl3Jfl113JnU~>I ii~113J1ij1LUU 
'II 

4) ~113Jtf13J11fll'U,n11u1Lulin1JL~~fl>l~fl3J~1L~flf tfl3J11fllii.~ 

n 11>I "lJ11>1L~ tJ>ll~ 1fl>l1Um1l11>11'U,"lJfl>lL~~El>l~ fl3J~1 L~ Elf1'U,1~u1>1
, •... . 

5) ~113Jtf13J11flfl'U, ') L"ll'U 

- Lrl ElL;itJ'U,1u1LLn13JLLi1 L~"lJ'U.1~"lJEl>lL y.j~>l1U ~L3Jl ~niv'U,Ln'U,LU 
<II 

- L1t'l1~1-Nl'U,m1L1tJn l~mrfliiiiL~tJ hi~11v::1iL1fll3J1mnULU 

- 11mifuminuuv:ij'tJ"lJ°fl>l rr~fl 
'II 'II 

- tfl3J11m1tJn1ii.y.j ;t~~~ln~fl1 tJ"ll'ii,~ ~13J ~mym::"lJ El>l1U1LLn13J 

L"15U 1U1LLn13J~mL9i>llll'Y'lfi~11L1tJn l,ny.j~n11y.jnL~~t'lltJ"ll'ii,~ LLt'l::~mym::"lJEl>lLy.j~~tf11>1 

v1n1u1LLn13Jttu tf13J11m1tJnlinu1u1LLn13J~u') L~ 

.... ftl ~ A ... A ~ 
2.6 Met n nTiM1fl mnTW LLet::: lJ'i::n't1fifl1'WtJ't1 L'i U,"fluaJ'W1 LGl u'i. . 

n11U1::Liiu~ t'lU 'YI L1tJU '"u Ltlwffu~flU~"lJ1~L1iL~Un1::U1Un111:ij'tJ L~>I~~U1 

~flm1~mY1~fln~fl>l ~>lU1:: L~'U, ~Ul3J1~v11m11 Um1~1~mll1'Y'l LLt'l::U1::ff'YIn-1l1VolU 'YI L1tJU 
'II •
 

A '" 'I .... '" , 1I.1.t
 
~f]3J'Y'l1L~fl1 ~U~1"lJfl~[)~UU 

... 0 '" ftl A ~ 2.6.1 n1'iGl'i'J;) "u1.Jflmfl1'W1.J't1 L'iU,""1 L'i;)'ilJ fl uaJ'W1 LGl u'i n1'i"u,"." : 
n11~11v tfElU ~ mll1VolU'YI L1tJUth L1v11.l~ Ell/Vh L~ fl f iiv ~ 3.i>l~ 3J1 tJ ff1~nJ Lvi iJ 

.. 'U .. .. .., 

~11vtfflUU'YIL'itJU~tf11>1Ltf1vLLi1 1~tJL,run11~11vtfElU Package V11fl~1U'YIL1tJU L~LLri 
A '" n'" ...0 A1..f

~11vtfElU~mll1Vol"lJ fl>l tftl n11'U,lLtf'U,fl~U1vfl ~113Jtf3JU1m U~lUn11L"ll'El3J tJ>lL UEl~1V11tl 
, 'II 

L'YI~ii,~9i1>1 ') L"15'U, ~n'IYrn::1.l~il/~'U,tf"lJ El>lU'YI L'itJU LU'U,~U ~>llUn11~11v tfElU~mn1'Y'l"lJ fl>l 

U'YIL1tJU~fl3J~1L~f]ftfl3J11mL1.i>lLUU 2 ~lU fifl m1~11vtfflUf1mll1'Y'l~lUimL~::n11, 
"'..f .I ... ....... • 1I.1.t 

~11v tfflU~mn1Vol'YI1>1~1ULUfl~l '1l>l3J11 tJt'l::Lfl tJ~~>I~fl ~uU• 
n) n1'iGl'i1;)"u1.Jflmfl1'W~1,"au, 

vlnn11f]flmLUU3Jfl~iiL~tJ (Multimedia Design) ~H1UU'YIL1tJuv::~fl>l 

1un11~11vtfflUf1mll1 'Y'lU 'YI L1tJUff1 L1v11.l~ fl3J~1 L~ Elf~lU~fl ~>lv::l11 m1~11vtfElU 1~ tJ 
, 'II 

rrL~tJ1"1l1ru~lUL'YI~1U1fl fl3Jt'liiiiL~tJ ~>ltf13J11mL1.i>lLnm'l'1m1~11vtfflUflflmuu 3 tf1U fiEl 
'II <II 

~A 0 ..... A.ct .=t 

1) Lnm'Y1Volv11mlm1U1LtfUfl3Jt'l~3JL~tJ 

"'. I '"1.1) El>l~u1::nElU"lJfl>lVlUllilEl 

- El>l~1.l1::nElulunl1:ij'~LL1.i>l~,rlvEl L~LLri tf1ui1 tf1'U,LtfUfl 
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• 

..t	 .., 
1.2)	 'YiU~C:h'l (Background) 

...	 ..t.... 11\ ' ..., .t 
- ~'''lJ a.,'l'YiU~j;:l.,'l L~3J1::Li3J L3J1Un1Un113J a.,'l~1an11alUL ua~l 

- i'na.,'lYru~ ct.,'lL'VI3J1::Li3Jhjt1lj;:ll tI tl1 tI~l
 

- ~U'VI~.,'IL 'VI3Jl::Li3JflUn1l~n l1l'Wl.h::naU LLaUUL3J-E'u LLj;:l:
 

.:t .r.... .....,::f ~ 0 

- Li"lJ f).,'I'YiU'VIj;:l.,'lL'VI3J1::Li3JnULUa'VITYlUl LLiua 

1.3) ~1ermY1 

- "lJU1~"lJa.,'l~1"limL~j;:l::1::~UL'VI3J1:Li3J 

- 1ULLUU LLrl::"lJU1~"lJ a.,'li1ern1Y1fhtl LLiua Liia~1tl11:: 
'II 

.......
 
- LiLiUL'VI3J1::Li3J
 

- m1Eilu~lm~3J1::Li3Jnum\miJl'V13J1t1
 
~ 

1.4)	 t13J~1.,'1 'J 
~ 

- "lJU1~"lJ a.,'li/3J~fl113JL'VI 3J1:: Li3J 
~ 

- ~1 LL~U.,'l~1l.,'1t13J~fl113J L'VI3J1::Li3J 
~ . 

- fl1l3Jfl.,'l~"lJ a.,'li/3J (L3-iLtJ~ tlU~l LL'VIU.,'I';)uiuLiU) 
~ 

- m1~afl1l3J'VI3J1t1,r~L,;)U Lil'l" 'l,r~1t1 

1.5)	 n11LU~tlU'VI,r1';)a 

- m1U11JLU~ [m~,rl';)a~mita.,'l L~3J1::Li3J 

- nl1U11JLU~tlU'VI,rl,;)afl.,'l~hjn1:1~~~1aL3-iLU~[JU1ULLUU
'II 

- m1LU~[Ju~,rl"aL3-it1l'l~iULiU
 

- L1rll~'l,num1LU~tlU~,rl"m ~3J1::Li3J
 
...

1.6)	 LLitl.,'l 

11\ ... .. .t 
L~a113Jm~n3JLUa~l 
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I 

- LffrJ'Ilh:::nEllJL~UJ1:::ff:lJ 

1.7) 111Vllh:::nEllJ 

- "lIU1~"lI E1'1111Vliifl11:lJLVlm:::ff:lJ ("lIU1~LVI qj-L~n) 
..J 

- m1ffElfl11:lJVI:lJ1rJ"lIEI'I111Vl LVI m:::ff:lJ 

- f111:lJi'~L-':)U"lIEI'I111Vl 

1.8) 111VlLfI~E1U'Vl1 .
 
- fl11:lJm1L1~1fiLiLVlm:::ff:lJ 

- "lIU1~"lIEI'I111VlLVIm:::ff:lJ ("lIU1~1V1qj-L~n) 

- m11VI'iLVI:lJ1:::ff:lJ~1rJ~E1nT~:lJEI'ILL~:::iifl11:lJi'~L-':)U 
..J 

- m1ffElfl11:lJVI:lJ1mVI:lJ1:::ff:lJ 

- fl11:lJff1rJ'I1:lJ 
.etA'" ~ 

1.9)	 1~'Ylf'lU .
 
- f111:lJrJ11L1~1fi1iL VI:lJ1:::ff:lJ 

. - "lIU1~"lIEI'I111VlLVlm:::ff:lJ ("lIu1~1V1rY-L~n) 

- fl11:lJi'~L-':)U 
..J	 . 

- m1ffElfl11:lJVI:lJ1m Vlm:::ff:lJ 

2) Lnm~~11-':)ffEllJ~~i:lJ~Uf 

1.1) m1~~i:lJ~umU1J't1(1rJU ~ 

- iim1LL-;l'l1i ~(1rJU'Yl11lJn'l~ ni:lJ~uf~i'~ L-':)ULL~:::ih~LLlJlJ~ 
~ ~	 ~ 

LLUUElU 

- iiln-m1'\.t1LffuEI~~i:lJ~UfL VIm::: ff:lJ 

- ~El~'liLLff~'1m1~~i:lJ~UfL VI:lJ1:::ff:lJ 

- n~1~1iLLff~'1m1~~i:lJ~UfLVI:lJ:::ff:lJ 

- iin111i~..miJElunKlJElci1'1LVlm:::ffmlufi't1u1~ 

1.2)	 n11~~i:lJ~umULLlJlJ1-Ini~ 

- iim11i~~iJElunKlJEl ci1'1L VI:lJ1:::ff:lJ'Y1Ufi't1U1~ 

-1n-m11~~~iJElUn«lJ~E1fl11:lJVlmtJ'~i'~L-':)U 

- ~El~H1um1Li~~iJElunKlJL Vlm:::ff:lJ 

- L1~1~'liLLff~'1m1~~i:lJ~UfL VI:lJ1:::ff:lJ 

1.3)	 m1~~i:lJ~umULLlJlJ'YI~ffEllJ 
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- ~a~hnum1h~'~~i:Jaun~l.JL'VIm::'UJ 

- L1~1~tiLL"~h,m11Jlii~~unL'VIm::":lJlfl1>1"'h~uY1L1tJu 
.,,,,.f • 

- mWlJ1t1>1LUa'VI1>11tJ 

- fld1:IJ"~1.J1m"lJa>lm1L~a~ltJ>I LL~::m1L1J~tJuw\.hiJa 
'IJ 

- m1aamnnl1J1LLn1~,,::~nn 

- m1t 'VILam"L~an L1tJU~ mnnflf>lri auL~ 

3) lfl1>1 "i'1>1UYlL1tJU 

- m1aamnn11J1LLn1~,,::~nn 

- m1t'VILam"L~anL1tJu~mnnflf>lriauL~ 

c' .f 
1) Lnrn'Ylmd'iJ"al.JLUa'VI1 

., .f.J • .f .,
1.1)	 fld1~t1n~a>l"lJa>lLUa'VI1f1Ur IL"Ua LUa'VI11.JU'VIU1'iJa 

'IJ ., 
o A '" '"	 . 

- m1U1L"umUa'VI1~1::l.JU'VIU1'iJat1n~a>l ~1~n1al.Jm1"aU 
'IJ 

&=tA4 0....	 .....Q.r '" 
- ~dllm1~1~l.Jm1U1 L,mmUa'VI1~1::l.JU'VIU1'iJm'VIm::,,~nlJ 

l&' .c¥ ~o

1.2) fld1~t1n~a>l"lJa>lL Ua'VI1f1U1 L"ua
 

'IJ 

., ..t d~,
 
- fld1~t1n~a>l~1~LUa'VI1"lJa>l"am1nn
 

'IJ 

., ..t d 
- fld1~t1n~a"~1~LUa'VI1"lJa>l"a1l1Vl 

'IJ 

- fld1~t1n~a>l~1~L d'a"lJa>l~a1l1VlLfl~auL'VId 
'IJ 

.., ~ .d .etA ..... ~
 
- fld1~t1n~a>l~1:IJLUa'VI1"lJa>l"ad~f1~U
 

'IJ 

1.3)	 fld1~~n~a>l"lJa>llTIn111J11nD;a
 

- lTIm11J11nD;an11VJnl.Ju'VI,r1'iJa~n ~a"L'VI:lJ1::"~
 

- lTIm11J"j1nD111Vll.JU'VI,r1'iJa~n~a>lL'VIm::,,~
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II 

A,c:t 0 A.,c:t "" .... 

- 11inT~'\.I,1L~'\.I,el ~m~lh1U'\.I,'VI'\.I,1,;)elfin ~ el\lL 'VI3J1::~3.I 
'II 

- ilim1U11n!l ;el111ViLfI~el'\.l,L'VI1U'\.I, 'VI '11'1';) el~mrel\lL 'VI3J1::~3.I 

-llim1t1nn!l;eli~h1~,rU'\.I,'VIU1,;)el~mrel\lL'VI3J1::~3J 

2) Ln m't1~11,;)~elUm1t1~ "3Jvr'\.l,f 

1.1) m1u~"3Jvr'\.l,fl'\.I,U'YlL~tm 

- m1t1~"3Jvr'\.l,fU'\.I,'VIU1,;)el~n~el\l~13Jn1"elUn11~el'\.l, 
... .,. 0 t1A........ 6' .... .t'
 

- 11im1'\.1,lL~'\.I,el !l~3JVi'\.l,1iL'VI3J1::~3JnUL'\.I.el'VI1~1:: 

- iim11~r'H~iJel'\.l,n~umj1\1L'VI3J1::~3J't1WYh1'\.1,1~
 

1.2) m1t1~i3Jvr'\.l,fl'\.I,LLUUtJni~
 

- m1u~i3Jvr'\.l,fU'\.I,'VIU1,;)el~mrel\l~13Jn1"elUm1~el'\.l, 

- iim11~m~i]el'\.l,n~Uel~l\1L'VI3J1::~3J't1WYh1'\.1,1~ 

- llim1lt1L~'\.I,elm1i]el'\.l,n~U~11\1n11L~t1W~'L~3J~U'VI1el~i'1\1 
'II 

- llin111~~.H~i]mLn~U~r.Jm13J'VI3J1t1L~-n~L,;)'\.I,
 

1.3) Lnm't1~11,;)~elU1f11\1m1\1U'YlL~t1'\.1,
 

;.. 1m\l ~11\1"1Jel\lU'Yl L~t1'\.1,LtJ'\.I, LtlL~~13J~ el el nLLuulr 

Q,,c:t ...,.d:.f' 
- 11im1L"1J1mL'\.l.r.J'VI1\11mL~::~~ln
 

..l 1 .t ... , .
 
- mWliel3J t1\1L '\.I,el'VI1L 'VI3J1::~3.I L"1J1 L';)\l1 tI 

- fl113J ~ 3.1 U1 nr"1J r.J \I n 11 L; el3J 1 tI \I LL ~ :: n 11 L1.1 ~ [J '\.I, 'VI '11'1 ';) el 
'II 

1.~.Ly.jh';)," &hm1i'\.l,ln~ L~n~11n\lLir.J\I"1Jel\ln11t11::n-"tflm111Vi\'\.I,n11, , 
vr~'\.I,lU'YlL~tI'\.I,flr.J3J~lL~elfm1~el'\.l, ':hl'\.1,n11vr~'\.I,lU'YlL~t1'\.1,flel3J~lL~elfm1~el'\.l, (CIP) ~~ 

LL~::iitl1::i'Ylfi111Vi~11111f1lt1Ltll-nLU'\.l,~ell'\.I,n11L~t1'\.1,1~1t1~'\.I,Lel\ll'\.I,11.1 LLUU e-Learning L~ 
'II 'II 

tt'\.l, ';)::~ el\l el1itlfl1111 L~tl1"111lJJ'VI~1 tI ~1"1J1~1 t.J11'\.l, L~LLri fl113J"111'\.1, llJJ ~lULitel 'VI1 fl1111 
~ ~ 

o ..... A 4 0"'''' 

"111'\.1, llJJ~lUL 'YlflUfln11"~el'\.l, 'VI1elm1el elnLLUUm1~elU fl1111"111 '\.I,llJJ ~1 '\.I,m1el el n"1J el ~elU LL~:: 
~ ~ 

n1 1"1~ f-Hl fl113J"111 U1 ru ~1 '\.I,~~~ ii L~ £.I LL~::fl113J"111U llJJ ~l'\.1,fI el1l ~1 L~ elfLL~:: 1t11LL n111 
~ ~ 

fI el1l~lL~ elf ~\I,f'\.l, 1 '\.I, n11vrftlU1U'YlL~£.I'\.I,fI el3JVi1L~r.Jfm1~el'\.l, ';)::~ el\lii m1ri1\11ULiI'\.I,fi 11 

UUla ~"~::lh::nt)1J~1£J~L~£J1'li1qj~1\1 ~ ~\Irt' 
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I 

• 0­

n)	 ~L~£.Jd"1l'lty~l11.LUElV\1 (Content I Subject Expert) 

~L~ £.Jd"1l'lnJ'Yl1\1~111.d'l1::L n"~~ii~d11Ji111.L ifEl~li"1l'1~11::U11J1vrflJll.1 
~ ~	 ~ ~ 

L1Ill.tJ'YlL1£J'\.t~ El1J~d L~ El1nTHiElll. (CIP) L1I'\.tEl ~1\1~ a11J1"Hl~11:: 1'lX~lmm~n1WlJ Elmh EJ 

ll!lII	 0 A ..f::' 0.... .... '" ~ il:lI .... .... It 
~lml::LEl£J~ ~1 Eln-tJ1£J"1IEl\l mEl~l'\.t '\.t 'J ~l~tJ"1IEl\ll'ld"ll El'Yl~d~l1::L ~ £I '\.t ~d11Ja1JW'\.t n- LL~::~d11J 

~ ElL rtEl\l"1l El\l LdEl~l ~d 1J~\l11::~ L1Ill.UnJ 'VI 1"11 El\l LdEll'l1111.m~-n1 ~d11J L,]1111"11 El\l ~(i£Jll."1Im::-n1 
w	 ~ 

m~aEl'\.ttln ~ 1~ V,.rd'ltl3Tn L1Ill.~~ iitl~::titJm~nl.1 '\.tm~tiEl'\.t i"1l'l ~\ln ~ld1J1 L1Ill.Ld ~n'\.t111. 
~ 

.... d '"	 ....
"11) '\.tnmWInM1~1'\.tn1~ElElmLtJtJm~tiEl'\.tLLL'l::n1~d~~L'l (Instruction Design 

and Evaluation Educator) 

~L ~tn"1l'lnJ'Yl1\1 ~111. dl1::L1I'\.t~~ii ~111J i' LLL'l ::tl~::titJn1~m1 '\.t~1'\.tn1~ 
~ w	 ~ ~ 

L~£Jll.m~tiEl'\.tL1I'\.tEl ~1\1~ f,rn~~i'Yl £J1n1~L~£Jll.i'"1IEl\l1Jll.M6 n1~-r~ ~L'lLLL'l::tl~::Lijll.~L'll11. ~tlLLtJtJ 
~ ~ q	 ~ 

~1\1 'J ~L ~£J1"1l'lCY'Yl1\1~lWd'11::~El £Jl~~htl1nM1ntJfi1J\l111.Lfi £11 ntJ ElElmLtJtJifim~U1Lall.El 

LLL'l::ifim~tiElll. ~ L~ 1J1::ti1l11tJ ~L1£Jll.LL~ L'l::ml1lLiJ1~1J1 £J~l1::1,rtJ'Yl L1£Jll.~ El1l~1 L~ eJ1n1~aEl'\.t 
~ q 

~11::af1,,;1'\.t n1~El El mLtJ ULL~::m~tif1\1'] eJ'Yl~ tiEltJ ~ ~ El~l1'\.t i fin1~-r~ ~ ~ LL~::tl~::Lij '\.t~~ m~ 

(Multimedia Technology 

Expert) 

~L ~rJd"1l'lnJ 'Yl1\1~111. ifl1::L U'\.t~~ii~1111 L~rJ1"1l'1 ru1'\.tm~tii'l"~El~'\.t;i1'\.t
\I U 1.1 .,	 "" 

"1IEl\l3TL'l~~L~£J (~1ernM~ Il1WU\I 111WL~~Elll.Ll'I1 111wn~1y.jn LLL'l::L~£h'l) ~\l11::~Eltl1'lX 

~hmm~nntJfi 11 \l111.L '\.tn1~fl~L~ El ntltln~nr LL~::m~ai'l\1 ~El~ '\.t;i1'\.t"1l El,,3TL'l~ii L~ tI~11::1l1L,]1 
q	 ~ 

1J1tl~::nEltJ Lll.tJ'Yl (i tI'\.t~El1l~1L~ ElfnT~aEl'\.t~ tii'l\1;1'\.t ~1 eJ ~1\1 L-rill. tJ'Yl L1£Jll.'Yl1\1~1'\.t-ri1\1LL"1Ill.\I 

wtt\l~\I ~El\l nT~1l1 La'\.t El111 'Vi Lfi tl111tJ n1~Yi1\1111. "1IEl\l L~~El\l,rn ~"1l'ii. ~'VI rt\l n11::a11J1~tl ai'l \I'l~ 

1~ tlm1"th £J-n1 L11 ll.111Wl ~lEl111n atl111.m~m111\1 LL~d~\lU 11J1 LLtl L'l \I L1Ill.ityty1nl.111'Vi ~~ ~ m~~ 

in1J1~tlii.1Ltill.EltJll. ~::tJtJf1El1l~d L~ Elfl.~ L1Ill.~'\.t 

\I) f1El1l~1L~El11tl~LLn~1IL1IEl1 (Computer Programmer) 
..., .d .... .J' c:=: ...,,d A .d .d.... _ 
~ L"1l' £.I1"1l'1 nJ 'Yl1\1 ~1 '\.t '\.t 11::LiJ'\.t~'Yl1lfl1111 L"1l' £.Id"1l'lnJ Ln tl1 n tJ n1 ~ L"1I £I '\.t 
'lI" 1.1	 cal 

ltl~LLn~1I LLL'l::n1~1,ntl~LLn~1JR1 L111~tl ~1\1 'J L~Ltlll.El ~1\1~ 1~ £JLUvn::El ~l\1Ei\l 1tl~LLn~1I 
'II 

,.::tJtJii. 'Vi'\.t fitJ 'Y1L1 £I '\.t L-ri'\.t Authorware L11 ll.~ll. ~\lltl~LL n~1J~ vrflJ ll.l;111. L~ ElU11111,rtii'l\1 

tJ'Yl(i£J'\.tfleJ1J~1L~ Elf L~eJ ~1"iitl1"::ff'Yln-111W ti1 £.I\1111LLL'l::ii~d11J,.i1 all.111 11'\.tin1J11"tlU11J11,r 

Lilll.~El111.m~L1£Jll. L~L1I'\.tEl~l\1~ ~L ~£J1"1l'lnJ'Yl1\1 ~1'\.t d'11::~ El £I1~~ltl1nM1 Lfi £J111tJltl~LLn111~ 
~ w 

.... <=II It 15".:1 1~ .....ct .d..., ~ ...,
L~1J1::a1J1'\.tn1~a'11\1tJ'YH 1£J'\.t~~El~11'\.t e111~Ln1 mJ:: "1l'mm1 Run ~1tJ'Y1L1£./'\.t'Ylti~1""1I'\.t~d£./ 
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:I 

1UnT'~'~illU llJ'Yl L1£J'\Ula1JYi1L~EJ'fn11LHlu (Computer Instruction 

Package Development) 1UL i\l\llUi~m'l1tlLUu·nui'Yl £J1Uy.mtI ';)::dJUn11i LTl11::~ 

Ldel'Vl1i"l51~,;):: Llf1\1 LUUlJ'Yl L1£JUTI El1JYi1 L~ afm1LlElU~~ LUU1T11\1 Llf1\1 LdEl'V11 (Content 

Organization) "lJ El\l~ULEl\l LLtr1fhn11El ElnLLlJlJ1ULLlJlJn11LlElU (Instruction Design) "lJ El\l,. 
~.dI: D t,.I.., 41=:11 A ~ '" .., .... L 

~ULEl\l ';)lnUU,;)\I'Yl1m1Ll11\1~1lJ'YlL1£JUTI a1J~1 L~a1m1LlElU ~1El1J LLlJlJ'Yl~ LlEllJ1~ ~~ Ll1J{l'Ylli 

'Yl1\1m1L1£JU~ tln~El\lLL~::ii1J1 ~1;j1U LLtr1yhm1'Yl~~ El\lrllJn~1J dJl'V\1J1 £J L~ El~11,;) LlEllJi1 
,...	 q 

lJfl L1£JUTI El1JYi1 L~ El1~11J~'m LTI11::,{LL~:: aanLLlJ lJ 1J1 'IfUiiU1::ff'Yln-Tl1~"lJ El \IlJ'Yl L1£JULL~:: 

U1::ff'Yln-~~'Yl1\1m1L1£Juf,. L~~~~11J~TI1~'Vrr\lllmh\l'1 ~\I,;)::Ll11J11tl1i't1n~:: m1iLTl11::,{ 

LL~::n11ElElnLLlJlJ,;)lm1Ui~£Jmu1i\llU"lJmEJH~~El'U 

m::lJ1Um1fhi'YlEJ1UvmtI 1um1Llf1 \I \11Ui1lJ'Yl L1£JUTI El1JYi1 L~ El1m1 

LlElU L~El1imi1u1::ilJtln~El\l LL~::1J1~1;j1U,fu ';)::'flJ1El\l~~\I1U"lJEl\l~ULEl\l'3.i'~ -;i1LUU~El\l,.,. .. 
ii~L ~£J1"l51 ru~ EJ El1J'flJ'~ dJU~'flJ1El\l\llU 'Yln€u~ ElU ~\I,;):: Luum1~11,;) LL~::'flJ1El\lTl nLTl1Y-l 
,.., ,. q	 q 

~ ..., .l' "'~ ...., ..., .... I .... ~ 
"lJEl\l\llU'Yl Ll11\1"lJU ~L "l5EJ1"ll"lty~lU~l\1 ') ,;)::~El\l~11,;)LL~::1lJ1El\l\llU~1\1 ~\IU 

.... ~ ..,.:f .	 .... 
1.	 ~L"l5£J1"l51ty'Y11\1~lULUEl"'1 (Content I Subject Expert) ,;)::~11,;)LL~::1lJ1El\l\llU 

Tl111Jnn~El\l"lJEl\lTl111Ji1J~UtI"lJEl\l~1"lltlLdEl"'11u Content Network Chart ,. 
'" ....f....J'II ...	 ..f 

Tl111Jnn~El\l"lJ El\l11 £J~::LEl EJ~ LUEl,.,1 ';)1n"lJ El1J ~'Yl L~ El El n LLlJ lJlJ Un1EllJLUEl,.,l ,.	 ,. 
fhu"llElTl111J,., '"1';) aU1::n EllJrllJ"llEl Tl111JlJ11EJ1 £J~1 £J 

n11Yi';)11tll.1,i'1,.,",n"lJ El\ll~tlU1::Ll\lfi L:a\l ~(l ~n111J L~ mil,.,U~-;i1U1U"lJ El\l 
q 

'"	 '" ~~.l'
"lJElLlalJLL~::m1~11';)m11J~1\1 (IOC) "lJEl\l"lJElLlEllJ'YlL"lJ£JU"lJU 

t	 ..., '" ..., d 0 

E!1';) Ll11J11n"l51 EJ~11,;)Tl111Jnn ~ El\l"lJ El\l"lJ ElTl111J,.,U1';) El LL~::L Ll£J\I Tl1lJ11EJ1 £J,. 
UUTlEl1JYi1 L~ El1 LrlEl'~~~U1lJ'YlL1EJU~\IT1El1JYi1 L~ElfLLtr1 

~ d	 ~ 

2. unn11~n~1'Yl1\1ElElnLLlJlJn11LlElULL~::m11~~~ (Instruction Design and 

Evaluation Educator) ,;)::~11,;)LL~::'flJ1El\l\llU 

o.¥	 ff'
~11';)m1a ElnLLlJ lJ n11U1 LLlUtlLUEl,.,l 1U LLlJ lJLL~:: El\lTlU1::n EllJ n1::lJ1Um1,. 

LlElU';)lnn1EllJ LdEl"'l~'~El ElnLLlJlJ1~£J~ihimJ1uY-lutI,. 
.., t,.I...,......, L 4Il:f 

~11,;) Llau LL~::1lJ18\1n11Ll11\1"lJ El LlEllJ1 ~ ~ ~ Ll1J'l'Ylli'Yl1\1n11L1£JU LL~::n11 

'Yl~LlEllJTl111J LiJU1J1~1!lU"lJEl\l"llEl'Yl~ Ll8lJ~1\1 ') 

V111,;)LL~::'flJ1El\l~~m1ElElnLLlJUn11LlElUlJU,., '"1';) ElTi El1JYi1 L~ Elf Lrl El'~~~U1 
d A It.., 

lJ'YlL1£JU~\1 TI El1JY-l1 L~ El1LL~1 

3. ~L~£J1"l51ty'Yl1\1~lU3T~~iiL~m'YlTl1u1~fl(Multimedia Technology Expert) ';):: 
~ 

~11,;)LL~::1lJ1El\l\llU 
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• 

~11,;)LL~::1U1 El"l1n11El ElnLLuun11li3T~ ~ ii L~ EJ1\l.U'YlL1 EJ\l. ~l~ El Eln LLUU"lJ m::~ 

LU\l.n1ElULtlEl'VI1 m13JL'VI3J1::tUJ LL~::f1113J~3Jl\l.m1li Media J'\l. '), 
~11';) LL~::1U1El"l1f1113Jtln~El"l1 LL~::f1 m111'JA/"lJ El\l3T~~ii L~ EJ~l~~~\l. 1;f\l. LrlEll~,. , 

.... .c::I.r .....Aft' 

'JA/~\l.1U'YlL 1EJ\l."lJ\l.f1 El3J'JA/1 L<il mLL~1 

4. f1El3JVi1L~ElihhLLn13JL3JElf(Computer Programmer) ';)::tl1n11~11,;)LL~::LL\l.::'\.1.1 

n11lilthLLn13J LL~::n11L~ElnliLt1\l.~1\1 ') '1lElvhL1f3JTh3JElci1"11iith::~'YlTI111'JA/L"lf'\.l, 1::UU 

m1..ij'~n11GfEl\l. (Instruction Management System : IMS) LL~:: 1::uun11..ij'<iln11GfElU 

(Testing Management System: TMS) LtJ'\.l,~\l. 

~L~EJ1"lf1fi1~TI.t~1"11 ') ~';)::u.13J1"1hEJ1\l.m1~11,;)LL~::1U1El"l1~~"I11\l.~~~'\.l,1;f\l.f111,. .. 
,;)::LtJ\l.~~iith::GfUm1nrLL~::f1113J"l11\l.1fi13J1n'JA/ El L~ Ell~Gf13J11f:l~~'\.l,1U'YlL1EJ\l.f1 mJVi1L~ Elf,. .. 

.:t-m If' A .... .d. A .... .rA. 

n11GfEl\l.'Yl3Jflmt11'JA/ LL~::3J1 ~ 1;j1U';)1\1 Ln m'Ylm1'JA/';)11m1 ~ L"lfEJ1"lf1fi1f111'JA/';)11m1 ~"I1\l. 
1.u -u CU' 

1. ~L ~£J1"lf1ty'Yl1\1~1'\.l,L dEl 'VI1 (Content I Subject Expert) ';)::~El\liifl113Jj'f1113JL-ll1h 
1\l.L dEJ1.'I11"lf1~,;)::~~'\.l,1 LtJ\l.m.h"l1~ ~\Im1,;)::LU'\.l,~~LfI EJtl1m1GfEl\l.1·ln~"I1n ,h13J1lah!ElEJni1,. 
3- 4 f1f"l1 'VI1mtJ\l.~LiiEJ\l. L1EJUL1EJ"I1'V1'",\I;El ~1111"lf1,f\l.3J11iEl\l.,. 

.... .. .... 
2. \l.nn1WlmY1'Yl1"11El ElnLLUUn11GfEl'\.l,LL~::n111~~~ (Instruction Design and 

Evaluation Educator) ,;)::~El"l1iim13J1'f1113J"l11\l.1fi1l\l.m1~El\l.LL~::iith::GfunT'Im1'\.l,m1,. .. 
El ElnLLUUn11~El'\.l, 113J'tf\lnT'IElEln-llEl~ElU m11~ n11th::Lii'\.l,~~ ~"I1f111';)::iithi::~um1m11i 

UElEJni1 4-5 tl 'VI1El~~';)um1~mY1'Yl1\1~1'\.l,m1El ElmLUUn1"I~El\l.,. 
3. ~L ~EJ1"lf1ty'Yl1"11~1\l.aJ~~iiL~m 'Ylfl t \l.tfl~ (Multimedia Technology Expert) 

';)::<i1'El\l iifl113J1ElUnnn11Gf1'1"11 LLfl::ii~ ~\I1\l.1'\.l,n11Gff1"11aJ~~ ii L~ EJ~ iiflm111'JA/3J1l3.iuEl EJni1 4­,. , 
5 f1f"l1 Vl1El~~iiflm1~'Yl1"11~1\l.3T~~iiL~mL~::L'Ylfl1\l. 1~£j'Yl1"11m1~n'IY1,. , , 

4. f1El3JVi1L~nfhhLLn13JL3JElf(Computer Programmer) ,;)::~El"l1iifl113J~13J1"If:lri1"11 

LL~::1ilthLLn13.1fI El3Jvh L<il Elf'VI ~1EJ111'IY1 LL~::iith::GfUn11m1 \l.m1lil'lhLLn13.1 ~1 L1,;)"ItI~';)::1i,. 
~1'1\1U'YlL1EJ\l.3J1LLGt1l3.iufwni1 1-2 L~El\l 

1\l.m"Iri1'V1'\.l,~Lnm't1f1m111'JA1~L~£J1"lf1fi1d El1,;),;)::~1\1,;)1nilltll~ t11~13J11f:lVi~';),r 
.. cu " IlJ 

f1113J L~EJ1"lf1fi1"lJ..,.El\l~L~EJ1"lf1fi1l~... 

n11t11::Lii\l.~~L tJwff'\.l,~ El'\.l,~~111 EJ"lJ El"l1m1~~'\.l,1U'Yl L1EJ\l.f1 El3JVi1L~ Elfm1, 
~tlU ~.,'JutJLtJuiU~ElU~~~ruf1"lJl~1~1~lun1:;UlltnTJ·iim~.J~~llJl~Unl1~n];1~{Jn~D-iI.. ~ 
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I 

1u.ffu~ audihi17::Lll flru fi a Lvi a'YI~ tlauu'Yl L1£.f\l, ~ -W~Ul;1'U fl'lJ n ~ 1J 'l!n~m~l ~ LUU~1 LL'YI U 
v q 

0 ~ ~..... J' \1 d A AI .c=t 

"lJ a-11h::,nn7 t~ rJ U1'lJ 'Yl L7rJU'Yl tl71-1"lJU LU'Yl ~ Gl a-1 LYl a'\ll11h::U7:: tl'Ylli111 Yl"lJ a-1U'YIL7 rJULLGl:: 

u7::i'YlD-~ Gl'Yll-1n17L'irJU1"lJ a-1 ~L'irJU 
'II 'II 

n) n Tifl (;l iH)\! n 'i::1J'1"n 1 'ifl (;l i1ft) uvnt.J 'i::afl iiIIIVt 
Q..Io ~ , . .d &:l -.. .J'.... 0 

'\II Gl '1';)1 n'YI ~lUn17~71,;) "aufl tWI1Yl"lJ a-1U'Yl L7rJ U'Yl tl71'1"lJULLGl1 ,;)::'YI1 n17 
q 

'Yl~ Gl a'ln7::'lJ1Un17'Y1~ tla'lJ'\II1U7::i'YID-1l1Yl t~ rJn~1J~1a cil-1LiJl'\111Jl rJ-,ilU1UU7::1J1U1. 10 flU 
q 

Lviaih~Gl~t~1Jlnl'\11 U~1TIn17'\111U7::i'YID-1l1Yl,;)1-1 .ffu~ auUn a11 ijfl111J-,il Luu~a'lij LYl71::
 

LUUn17\t1tU7LLn71J'lJ'Yl L'i tJUtU'Yl~Gla'l 1~~L'irJu~n'M171 rJUflflGl Lvi a'\lll-nau nWfa'l~l'1 ']1u
 
'II q 

n17L1rJU LLGl::ih-na 1J Gl"tU1J1U1UU7'1 LUll"lJ1~tl1J'lJ7rnri auihtU'Yl~ Gl a'l,;)1'1 LUUn17'Y1~Gl a'l'\lll 
'II q 'II 

u7::i'YlD-ll1Yl Lvi a '\111 a U tl77fl~ El1,;),;)::Ln~;tu t ~ rJ.yi1n17,;)~UUfin-na 1J~"tU~LGl::ih1J1tI11JU7'1 
q 'II q 

uni."lJn ElU ~,;)::Ul tU'Yl ~ Gl S'I,;)1'1 .ffu~ aUn17'Yl ~ Gl EI'In7::U1Un17'Yl ~ tlEl 'lJ'\II1U7::i'YID-1l1Yl ij 
A.-=f 0 A .... ..J" 
1lin17~lLUUn11 ~'IU 

1) fl~L~anun~nMl~LUUn~1JLiJl'\111JlrJU7::1Jlm10 flU LviEJ't'i1n17'Y1~Gla'l'\ll1 
q 

U7::~'YlD-1l1Yl t~m~ann~1JLri'l U1UnGll'1 elElUflGl::flU 
q 

3) 1u7::'\II11" L'irJU'\IIlmrL1rJULn~fl111Jtl"irJ aurul~1~rJn1i mn1Jt~ LLGl::~t-J~~.yi1 
~ q ~ ~ 

n17';)~uufiniI'Y'\II1~Ln~~u 

4) ~~~ ~ 'tiln17i'l Ln~uru'VI1~ Ell';)';)::L n~;1u1u7::wh-1'Yl~ Gl EI'I LLGl::,;)~UU fin LU U 
'II v . 

-nEl1JGlll' 
'II 

5) Ul-nEl1JGl~';)~uufimLrJnaamuu2 ,bu ~a Ll1Un17U1UU7'1Un1"lJ'lJ'YIL'irJU LLGl:: 
'II q 

ff1U"lJ EI'In17i~n17~lUn17'Yl~Gl a'l LLGl::UltUU1'lJU7'1LLnt"lJ~11JT1111JL '\111Jl::tl1J 
q 

t1) n1'ifl(;l'H)1Jlnt.J'i::~fliilllVttlD\!1JflL;U" 
.. UAA .-=t .d ..... .f,d ,0 

Ln UI.'YI "lJ EI'I 7:: tl'YIli111 Yl"lJ EI 'IU 'Yl L7 rJU'Yl tl71 'I "lJ U 6jf -1 tll1J17tlnl 'VI U ~ fll 

fl an1Jl djU~1LGl"lJ~';)::nl'\11U~ LUULnUl.'l'1~~tlaUm~'\II1'1 ~L'irJU,;)::Lu~ rJU Yl 'l~m71J LUU~vb 
'II 'If 

l'l a1';) t~ rJnl'V1 U~ LUUU7:~'YlD-~Gl"llEl'ln17'Y1~ tlEl'lJ"lJ a-1~L1rJU 7::'\1111'1 n7::'lJ1Un17L1rJU ~'I LUU 
'If 

~ Gl LU~ mrl m'ir.ru,;)'lJ LL~ ~ ::'\IIU1 rJn17L1rJU~ a U1:: i'YlD-ll1Yl"ll EI'I ~ Gln17'Y1 ~ tlEl U"lJ EI-1 ~L1 rJU Lrl EI 
'If 

L'irJu,;)'lJ'YInwl.b rJn17L1 rJ U L71 tll1J17tlnl'\11 U~ Ln UI.'YI1Un17'V11U7::i'YITIIl1Ylt~ rJ1iiru~n'Mrn 
q ~ 

E1/E2 
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I 

.
A ... &t &:II • I A 

L3J tl~ L"HJUL"WU'JlJ LL~Iil::'VIU1 tJnl"H"WU 
'IJ 

'VI3J1tJn"l l.h::a'Ylnlll'rf;)lnn11'Yl~tftllJ'VIi"lL1tJU (Post-test) L~m1tJU'JlJ'Yln'Vl1.btJ,.. 
n11L1tlU 

lJ'YlL1tJUfltl3J~1L~tlfn11tftlU(CIP) 'J::ihh::a'YlnIl1Y-l E1/Ez = 80/80 'VI1tl 

mnwh 

N

LX;
 
~xl00 

E 2 = --=N..:....- _ 
B 

I A I CI",.I " 
'VIU1t1n11~tlUt.Jtlt.J'Yl"l'VI3J~ 

1h::a'Yln1l1Yl'J1nn11'Yl ~ tftllJ1::'VI11"1L1t1WiJ tl"l'VIU1 tln11L1t.Juti u tI 

~ ~'J1 n1'tl tJlil::"1/ u"lf1:: LLUULU~ t.J~'l~'J1nn11rh LLlJlJ 'Yl ~ tftllJ'VI i"l L1t1U 
I I CLo<I -..=:I ~ 

'VIU1 tJ tI u t.J i "1/ u"lUnL1 tlU'Yl "I'VI3J ~ 

1.11::a'Ylfi1l1Yo1"1/ tl"llJ'Yl L1t1UfI u3J~1 L~ ufui"ln11L1t.JUfl1lJ'tf"l1"1f1 ~~'J1n 

l'El m~::"1/ tl"lf1::LLUULU~ t.J~'l~,nn n11rhLLlJUt'W1 tftllJ'VI i"lL1t1Uf11lJ 'Yln'VIU1 tI, 

N

LX) 
E. =~xlOO 

II NA 
I 

A a "".dI A 
, 

I A • A $:I, 
, 

L3J tl Xj fHl f1::LLtl.U113J"1/ tl"lUnL1t1Uf1U'Yl j 1::'VI11"1L1tJU'VIU1m1t1Wn . 
" • A AAi f1::LLUUL~3J"1/ El"l LLlJ 1J'Yl~tfulJ'VIU1 tIL1fJU'Yl i .. " 4.0<1 A AB flEl fl::LLUUL~3J"1/ El"l LLlJlJ'Yl~ tfEllJ'VIIil"llJ'YlL1t1U 'VI1El Posttest .. ... 

o .... A 4..<1 

N flEl 'J1U1UUnL1t1U'Yl"l'VI3J ~ 

M ~1'U 1'U'VIlt1tJmdLltJ'"~ fltJ1,"i"IJ1,t'" 
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I 

.1 ~ ... '" '"A) fl1W<9lailtJ'M1lJ"i:::"f1iHUU11\1flTn'UJ"3' 

thVl11Jm1V111.h::iYln~Gl"llfl.:Jm1L1rJU1,;)1n1JYlL1rJU~ll11.:J;]ULUUm1 
'II 

Vl1fi11::~mJ 1::~Y1nlnW~L~11;]U';)1 n m1L1rJU ~.:J,;)::LUUm1V11~Gl ~1.:J"lI f1.:Jl.h::~Y1nIl1WVI~.:J 

L1rJULLGl::1:::im.h::~Y1nIlTVHiElUL,j1L1rJU t~mJn~LL~'J1Jm1ml,T1f11JvhL~Elfm1ffflU (CIP) 

Epost =	 1.h::~Y1 n1l1W"lI El.J1JYI L1rJUTI f111Vil L~ ElfVl~.:J n11L1rJUTl11J,..r.:Ji"ll'1 ~~,;)1 n1f1 rJ Gl::'7J f1.:J 

T1::LLUULu~rJ~i,~,;)1nm1·thLL1J1JYI~ffEl1JVli.:JL1rJUTl11JYlnVltbrJm1L1rm Vl1f1 

... '"	 
~ 

Y1~ffEl1JVlfl.:JL1rJU =E2 

= 1::i1J1h::~l1nIl1W"lI El.:J~L1rJ~ri El~m1L1rJui"ll'1 ~~,;)1n1f1rJGl::"lIfI.:JTI::LL UULQ~ rJ~i,~ 
'II 

o , '" 
';)1 n m1Y11 LL1J1JYI~ llfl1Jn ElUL1rJU 

Epos1 

N

IXk 

Epre = 
k=l xlOO

NC 

= 

,	 ,., 
A , .... .... I A	 .... 

LllElVl1T11 Epost LLl~::: Epre LLill ,;):::~El.:JVl1mL1JrJ.:JL1JUll1~1~1U (SO) "lIfI.:JYI.:JllEl.:J 

~1rJ L~ Elti~11,;) fffl1JTll111tn~nu"lI f1.:J,..r.:J fffl.:Jfh ~.:J i,3Jtb ~:::iiTll1111n~nu Vl1n1JYlL1rJU~ 

~~u1;]umh.:Jihh:::~Y1nf.JGlm1L1rm1mnnl1 60 ;]ui,1J
'II 

LSi El i,~fh1J1;:;~Y1nlI1W fI El nll1LiJu~1LGl'7J LL~1 1J1.:JTlf.:Jfi1~f11U1 mel Eln111n 

111nnl1 Ln m'l1~;.:J i,1' LLqj n iiVl Gl1 rJ T1f.:J~fi1U 1mi,~Ln m'l1UfI rJnl1~i.:Ji,1' n11rJ Elll11J 

1.h::N-'Y1TII11~1l~n1'V1U~~1f1d11JLLlhtl11uli ±2.5% L1JU1::<ffU~L Vi1l1::i,nJ UufttJlh::t\l1TIlnVi 
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I 

. ..d~.'l"
2J1nnTILnm'l'\'Yl~'! 1 2.5% 

A I I tt"d. 
tlf)11L'Y11Lnm'l'\'Y1mYt14~ 

L"lfU vl1nrr~~~i"'Lnm'Y11180/80 LL~::t11UflLi£JU~W~u1~U~th::iiflfill1"r'lL';1nU 
'\I 

88/81.8 thJi1 UflL1£JU~lh::iiflfill1"r'l~>lni1Lnrn'l'iLL~'VI1nrr~~~~>lLnrn'Y11185/85UflL1£JU 
'\I '\I 

d'ti ai1~th::ffflfill1"r'l~1ni1Lnrn'l'i LliEl>l'l1n~::LLU W1I a>l E2 i.1ii.~~13J Lnrn'l'i ~>I~a>llt1i.1J 

t11uLLnLL~::fl~~a>ll'V11il~£J'l'VI1~Lnrn'l'imh>lua£J = 85 - 2.5 = 82.5 ..r>l E1 LL~:: E2 ~>I'I::tiai1 

a £.i'lULnrn'l'i~tl a3J1ui.~ 
'\I 

1) Ln rn'l'inTmmJ1u1J1::iiflfill1"r'l"lJ a>lUfl LitlU 

nl"H'i1'V1U~ Lnrn'l'inTmEl3J1u1J1::iiflfill1"r'l"lJ a>lUflL1tlU 1~ m~'dU1'VI qj LLi.td3Tn'l::~m1 

n1'V1U~Ln rn'Y111~ 80/80 'VI1a~>lni1 Llia>l'l1n11£J~'hn~rhm1W~U1U'YlL1tlU~a3JV4dL~ af 
'\I 

n11~au,xu LlJULifa'VI11"1f1ff1'V11U rrLitlUlu1::~u a~:IJ~mY1 ~>ll~ mt1i.1J1::uun111~1::~u 
• '\I 1 

m1~::LLUULtJU 5 1::~U ~a 

80 - 100 a£.ilu1::~u A 
'\I 

70 - 79 mj'lu1::~U B 
'\I ... ... 

1::~U~::LL UU1El £J~:: 60 - 69 a£.i'lu1::~U C 
'\I 

1::~U~::LLU U1El£J~:: 50 - 59 El£.i'lw~::~u 0 
'\I 

0-49 acl'lu1::~U F 
'\I 

'" ~3J1n (Excellent) rr~i.~~a>l ~ ~~ ~3JfI fl~fl1>1n11L1£JU~13J 
'\I 

B 'VI3J1 £J ti>l ~ '" (High Satisfaction) 

~~ 1i>I 'VI3J1 mUUff1U3J1n 
1 1 

C 'VI3J1£Jti>l 1J1un~1>1 (Satisfaction) 

~~ 1i>l'VI3J1 £J1J1 Un~1>1 
1 1 
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I 

bbt'l:: biiEl'l ';)1 n1rl'1 b1 tJU~lb1,;)1Ufl mJ~'J blfl El1bUUn11~~U1;ffub ~ Ell,nUn11~nJ--r1.. 
i'J tJ'ilUbEl'l n11rlTVI'il.'iI bn rn-n"lJ El.Jl.h::~'YIirl1~"lJ El.JU'Ylb1tJU 80/80 bUUbnnl.-n~u b~ muu 

n11i.J dhV\:IJ1tJlUn11~@JU1U'YIb1 £.IUfl m.l'vh b'il El1n11imuliilu1::~'YIiI11V'l ~b1tJUGf1:1J11b1.. 
b1t1W~i.ii'J tJ'ilUbEl.J El cilU1::~Ufl::LbUU1El £.I t'l:: 80 JU~ El ~b1tJuih.jt'l i:IH] 'YI€'YI1.J n11b1t1U 

ClJ • 'U 'U 

'il1~~'iI~.J~:IJ1 tJl~Gf.J Gf'ill!UbEl.J ~.J~U~.Jiln11rll'V\ U'iI Ln nI.-n"lJ El.JU1:: ~'Y1 liI11~"lJ El.JU'YIb1tJu11~ 
CI q 'U q 

80 I 80 nmuubnrn-n~ml1rrul~ 

2) l n nI.-nn11tJ El:IJfUU1::~'YIi~ t'l'YI1.Jn11b1tJU1.. 
n11u1::dJuU1::~'YIli~ t'l'YI1.J n11b1£.IU1 'VI:lJ1 £.I n.J n11bu1tJULYi tlU 

'II 

• ~.d a..- dod ~ d A 6' 

~tl'il1.Jfl::bbUUn11GfElU"lJ fl.J ~ b1 £.I U'VIt'l.J';)lnm1tJU'iI'J tlum1tJUflEl:lJV'l'J b'il El1n11GfEl.U (Post-test)
'II . 

, ..::( d a..- .d ~. • 

bbtl:: fl::: bbUUGfElUn ElUb1 £.I U (Pre-test) "l5.J fl:: bbUUGf fl U 'VI t'l.J L1 £.I U';):: 'iI fl 'I Gf.J n 'J1fl::: bbUUGfElUn El U.. 
b1tJUEl ci1.JUfl £.I 60 ;ffulu U 'YI b1tJUfl El:lJ~'JL'iI Elfn11GfElU~ Gf11.J;ffu 'Y111i ~L1tJuil~t'l i:lJ C]'YI€ 

.. .J' .....d1 '}1 ... 

.. 
'YI1.Jn11L1tJUGf.J"lJU1:::'ilU'YI "1f b'il.. 

n111.h::: dJ UU1:: ~'Y1 li~ t'l 'YI1.J n11 L1tJU1 Gf1 :lJ11rJ 'Y11l<il'VI t'l1 £.lin- L"lfU .. 
n11u1:: dJul'i1 tJ~'iI Ln rn"¥1L UU'VI ~n l~bbri n11U1::dJULLUULYi £.lULU El1L.nU~ Ut'l::n11U1:::dJU 

11f1t1~'iln~11~L1tJ'il.Luu'VI~nl'i1mr'Jlu m1i'il~u~tln11GfElUb11nfli1 r;hlfl1fiElul~60% ;ffu. .. 
tu bbfi'il.Ji1GfElU~·hu bbt'l:::n1~lni1 60% nEli1fiElU'iln ~.Jn11i'il~udl:Ul"lf:lJ1'i11;j1U~1'V1fu... 
'YIni"1f1 ~.J~U ~.Jiln11,)Vl GfL nt'ln11i'il~u~t'ln11L1tJuL ~fl liGf1:lJ11m~flnlii.~L 'VI:IJ1:::Gf:lJnu• 

• '" ,,¥ I=lt. .c3 '" '" a'.¥ ',d ~ d 6' 
fl'J1:lJ tI1 n.J1tJ"lJ El.J"lJ El GfElU lLtl::: mEl'VI1'J"1f1 flEl rJ1"lJ flfiElU'VI1mUEl'VI1'Y1 tJ1 n:lJ1 n n';):::mn nI."YI n11 

u1:::dJU~~lt'l.J:IJ1 ~'JU,rEl GfElU'VI1ElLitfl'VI1~~ltJ:lJ1 n n'il:::ilLn m-nn11U1:::biJ U ~ Gf.J;ffu i.Jif.. 
~ 

1::<ilUfI::LL"" ~Lna 1 ~Lna 2 ,nna 3 

A 'V\1tl 4 90 ;1"'1.1.1 90 ;1"'1.1.1 951"'h.l 

B 'V\1tl 3 75-89 80-89 85-94 

C 'V\1tl 2 60-74 70-79 75-84 

o 'V\1tl 1 45-59 60-69 65-74 

F 'V\1tl 0 li'hn-h 45 liiln-:h 60 liilnil65 
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I 

..... .... 'l tI.,. I 'ltl .,. 0 a. 1 ... ~ 

2.6.4 nT'i'Jl.9IA'J13Jft\lYHI L-;) ~L 'nl"GHJn1'H~1J't1L 'imU~1 L'i-;)'ilJAil3J~'J L(;Iil'i
u u 

n1~1~fl113J~'1Yl tlh"lJ tl'l ~L1t1U~Elm~1i1J'Yl L1 tlU~1 Li~~t1fl El3J ~1 L~ tlflfu 
~ ~ 

LiJum~1~fl113J~'1Yltlh"lJ El'l~~tlUL~ tllnu~mT~~ih~tI~l,nun1~~i'1'1Liluu'YlL1t1U,h Li~~t1 
~ ~ 

flEl3J~l L~tlf Lrttl'l~1n1J'Yl~tlU~ Li~~1Jfl tl3J~lL~ tlfLilum~~~U1;]UL i4Ell,num~~nM1~1 tI 
~ 

IiIULEl'l'JEl'l~L1t1U ~'1')1LilU~El'l~~'1Li'11um~L1t1ui' LL~::'VI1nYl1J"h~L1t1ULn~fl113J~'1Yla hi1U 
~ ~ ~ 

d::~U~'1 ,ru'VIm tlTl113Jl11J'I1 ~tlU Ifu~m~fl~i'1'1 LL ~'1~'1 h 1~n1J ~L1t1ULn~fl113J tl tI1fi L~tlUi' 
~ ~ ~ ~ 

,~ ;ft'l1um~1~Tl113J~'1YlEll~"lJ El'l ~L'itlU~ tlm~li1J'I1 ~tlU~1 Li~~1Jfl El3J~l Liii tlflfu~::yhm~ 
~ ~ 

1~Elci 2 Cil1u fiE) 
~ 

.........
 
mElnM~ 

il3J~1'1 ')
1 

m~LtI~tlu'VI\h~El 

L~tI'I 111Ylth::nEl1J 

111YlLfl~ElUi.'VI1 

.d.,A..... 6' 

l~'Yl~U 

"lJ) m~1Ii1fl113J~'1Yltlh~1u1J~tf3J~u:tf 1J~::ntl1J~lt1 

m~1J~ tf3J~u1fl U1J'I1 ~tI'" 

m~t1~«3J~u1fl ULLU1J1Jn~~ 

m~t1~ ~3J ~u1fl ULL1J1J'Yl~~tl1J 

tfl~'1 ~i'1'11J'Yl ~tlU Lilu~u 

........ ..I ~ tI


2.7 \I1"'J-;)!I't1LmJ'J1.Iil\l 

2.7.1 \I1"1imLa:eH~n1'iAnM-11.1t1\1\11"1i!lGh\l 'J 
t: .d. A 6' 0 A A"".d .....d. 

n) 'Yl::UYl'lfil 
1 

~~mvnmli 
1 

(2544) 'I11n1d~nM11~tIL~El'l m~~~1'11J'YlL~tlU 

A ff' I A a I A ff'~ d .... 0 

flEl3JYll L~ Eldmd~em LL1J1J'1fEl3JL~~3J1JU~::1J1J Lmtl"lJ1 tI tlUt'Yl tldLUlil L~El'l 'VI~nm~'Yl1'11ULLiil:: 

"lutI~::ntl1J"lJ El'lLfl~El'lfl El3J~l LIiIElf Li4 El'VI1t1~::~'I1n-1l1Yl ~ ~~3Jtl'Yl1f'l11'1m~L1t1U"lJ tl'l ~L1t1U 
~ 

LL~::m13J~'1Yla1'l"lJ El'l ~L1 tlU~~~ El1J'Yl L1t1UTlEl3J~l Liii Elfm~~tlULL 1J1J'1lEl3JL~~3J Lfl~a'l!i El~li 
~ 

1J~::nEl1J~l tI 1) 1J'Y1L1t1Ufltl3J~1 Llil tlfm~~Elu'1lEl3JL~~3J1JUd::1J1J Lfl1El'lh tlflUL'Yl ElfLUlil L~tl'l 

'VIKnm~fh"1ULLiil::,hutI~::ntl1J"lJtl"Lfl~tl'lTlEl3J~lLIiIElf 2) LL1J1J'YlIiI~tl1Ji3Jtl'Yl1f~iil . LLiil:: 3) 
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I 

LLtJtJt1'fltJm3J~113J~\I"'Hlh"1lEh'l~L'i~u n~3J~1fl~1\1LUUUn~m911::~tJ1ftruru1~'i .ffuu~ 1 
,." " ClI 

t1'1"1111"1511~1n113Jfl~t1'1'V1 m13J ~m::1~1m13J~1t1'~f 3J'VI11 '1'1 tl1~tlLn193JUm~~ ~ V\lL3JL~~, 
L'i~U1"151 m1h.hLLm3J~fl3J~1L~flfLiffl\liU ~1U1U 36 ~U tJ'YlL'i~U~fl3J~1L~flfm1t1'flU 

Lifl\l 'VI~nn11'Yi1\11ULL~::~1m..h::nfltJ"1Ifl\lL~~a\l~fl3J~1L~flf 86.95ih.h::a-'Yln-111'Vol / 84.17 

t1'\ln11Lnm't1~n1'V1U~ ~a 80/ 80 LL~dhh::a-'Yln-~~'Yl1\1m1L'i~uL~3J'ifU 60.08 t1'1m1t1 
'II 

U1L'l.J1."15i.um1L'i~um1t1'flU 1"151m11'I.J1LLm3J~fl3J~1L~ flfL flfl \I iuL~ 

"11) a1'i~ n~uth~1U (2545) L~'Yi1m1~n1911')~ Lia\l tJ'YlL'i~U~fl3J~1L~flf 

m1t1'flU 1"151111'191L'1'1 ~ L~fl\l~11 U111191L'1'1 tIL~fl'VI1'I.J1::a-'Yln-111'Vol"1l fl\ltJ'YlL'i~U 'l.J1::a-'Yln-~~ 

m1L'i~u 1"11 fl\l ~L'i~U LL~::~11~~\I'Volflh"1lfl\l~L'i~U~ ihi fltJ'Yl L'i~U~ a3J~1 L~flfm1t1'flU 1"151 
'11'11'11 

111'191L '1'1 ~ L~fl\l~11.U111191 L'1'1 ~ L~ifl\lijfl~1.i'I.J1::nfltJ~1~ 1. tJ'YlL'i~U~fl3J~1L~ flfm1t1'flU 
A A .., I d.... .... ..... £ d 

L1fl\l n11tJ 1'V111n1 ~ ~1 ~ '1'11 '11 19~ ~ ~U 2. LLtJ tJ '1'1 ~ 'ffl tJ1~ ~ £l t1'3J '1 'Ylll'Yl1\1 n11L1~U 

3. LLtJtJ t1'fltJn13J~113JV1\1'Vol flh"1l fl\l ~L'i~U 1~ ~1in~ 3J~1 fl ~1\1 Luuum'i ~uh\lL'i~U1::~tJ
'II , 

! 3Tll~3J~n191~fluiu h\lL'i~u3Tll~3J1~~\ltf ~1U1U 35 ~U ~£lm11')~'VoltJ11 tJ'YlL'i~U 

~a3J~1L~flfm1'fflU~t1'11\1;1uii'I.J1::R'Yln-[I1l'l 84.77/82.86 t1'\ln11Lmu,'t1~n1'V1U~ 80/80 Lrlfl 
. 'II 

U1~::LLU U'ffltJriflUL'i~U LL~::~::LL UU'ffltJ'VI~\lL'i~U3J11 L~11::tfL ~fl'VI1 'l.J1::a-'Yln-~ ~ 'VoltJ11L~ 

'l.J1::~'Yln-111'Vol'VI~\ln1::tJ1Um1 (Epost) =82.86 LL~::'l.J1::~'Yln-111'Volriflun1::tJ1Um1 (Epre) = 
22.09 ~\ltfUtJ'YlL'i~u~ fl3J~1 L~ flfn11t1'flU~ t1'11\1'ifUti''Yi11i ~L'i~uii'I.J1::~'Yln-~ ~'Yl1\1m1L'i~u 

'II 

60.77 ~\I L'YhntJLnm'l1~L~n1'V1U~ Ln3Jua~n11 60 LL~::~113J~\I'V'lflh"1l:fl\lnti3J~1fl~1\1~ij. , 
~fl tJ'YlL'i~U~fl3J~1L~afm1t1'flU ij~1LQ~m'YhntJ 4.30 fl~1u1::~tJAflit-ll1\1t1'\I t1'1'I.JL~11 

'11'11' 

tJ'YlL'i~U~fl3J~1 L~ flfm1t1'flU~ 'f11\1;1ut1'1m1n~~::U1L'l.J1"15i.ULUUtJ'Yl L1~U e-Learning 

a1'V11tJ ~n191 ~1 ~ ~ULfl\l L~ 

lei .-.:It. tr .Q 4 I A c- A.., d .A, '" 

tJ'YlL1~U~ fl3J'Vol1L~mm1t1'flU 1"151 1::tJtJLma"1l1 ~~fl3J'Vol1 L~m L'Volflt1'11\1tJ'YlL1~U~fl3J'Vol1L~fl1 

m1ffau 1"151 1::tJtJL~1a,h ~~ fl3J~1 L~flf 'VI1'I.J1::~'Yln-111'Vol"1lfl\ltJ'YlL1~U~ fl3J~1L~ flfn11t1'flU 

'l.J1::a-'Yln-~ ~ '1'11 \I m1L1~U"1I fl\l ~L1 ~U~ L1~U~1 ~ tJ'Yl L1~ UTI fl3J ~ 1 L~ flfm1 t1'fl U LL~::'VI1 ~113J~\I 
'II 

'Volfl1~"1Ifl\l ~L1~U~ii~fltJm1~U~fl3J~1L~flfm1t1'flU1"151 1::tJtJL~1fl,h ~~ fl3J~1L~flf 1~~ii 
'II 

L~ifl\lijfl~1i~a 1. tJ'YlL1~UTlfl3J~1L~flfn11t1'flu1"151 1::tJtJL~1fl,h~~fl3J~1L~af 2. 

LLtJtJ'Yl~ t1'fltJ'VI1 ~ ~ ~3J'1'Ylf'Yl1\1n11L1~U 3. LLtJtJ t1'El tJn13J ~113J~\I'V'l Elh"1l fl\l~L1~U ~ ~m11')~ 
'II 

I ,A A '" ,J .., .¥ ,;::,C .. I A Add 
'VoltJ11 tJ'Yl L1~UTI El3J'V'l1 L~ El1n11t1'ElU'1'1 t1'11\1"11U3Ju1:: t1''1'1 11111 'Vol "11 fl\ltJ'YlL1~U 85.99/85.87 'll\lt1'\1 

'II 

n11~n1'V1U~L1 ~El 80/80 ii'I.J1::ff'Yln-~£l'Yl1\1m1L1~UL'YhntJ 62.04 ~\lL'YhntJLnm'l1~n1'V1U~ 

L'3' ~fl hiufl ~n11 60 LL~::~113J~\I'Vol a1~"1IEl\lnti3J~1fl ~1\1~ii~EltJ'YlL1~U~El3J~1L~ Elfm1t1'ElU, 
iiA1LQ~ m 'YhntJ 4.31 mj1U1::~tJ~ElU-ll1\1mn t1'1'I.JL~11tJ'YlL1~U~El3J~1L~ Elfn11'fElU~ri1\1 

'II , 

~tHn1l1"i'nU1'U'liLihttJ'YlL1EJU e-Learning LhVl11J~mY1~1tJ~ULeh' 1~ 
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ill 

a A ft A. #:It, ft A '"" a 
U'Yl L"HJU~ a 1J'V'l1 L~ a''ml''H'HlU 1''151 nl"n L~11:;'\IILLCl:;aanLLU1J1:;1J U L'V'l a ~11..11J 'YlL1t1 U 

fI a 1JoWl L~ afm1tlaU i"lf1 n11iL~11:;~LLCl:;a flnLL 1JU1:;U1J'\II1t11:;~'Yln-1l1'V'l"lJ a..11J'YlL1 t1U 

fla 1JoW1L~afm1~au t11:;~'Yln-~Cl'Yl1..1m1L1t1U"lJ a..1 ~L1 t1U~ L1t1U~1 t11J'Yl L1 t1U~ fl1JW1L~ afm1 
'U 

~au LLCl:;'\II1~111J~..1'V'la h'lJ fl..1~L1t1U~ii~a1J'YlL1t1U~a1JW1L~afm1~au i"lf1 m1iLm1:;~ 
'U 

LLCl:;El amLU1J1:;UU 1~ tliiL~~a..1Sja~li~ a 1. 1J'YlL1tlUfla1JoW1L~ afm1tlflUi"lf1 m1iL~11:;~ 
....,£.. d 1 

LLCl:;aanLL1J1J1:;1J1J 2. LL1JU'Yl~tlaU'\II1~Cl~1Jtl'Yl1i'Yl1"m1L1tlU3. LLUUtlaW111JA111J'V'l..1'V'la ~ 

"lJ fl..1 ~L1tlU ~Clm1i,) tlV'lU11 U 'YlL1tlU~ a 1J oWl L~ afn11~ElU~ tl11..1;ruiitl1:;~'Y1n-1l1V'l"lJ El..1 
'U 

U'YlL1tlU 89.80/88.30 ~-1~"n11~ri1'\11U~~i ~a 80/80 iilh:;~'Yln-~Cl'Yl1..1m1L1t1UL'yhnu 
'U 

63.17 ~..1L'Yhn1JLnUl.'l1~ri1'\11u~~i~a Llitt'atln11 60 LLCl:;~111J~..1'V'lah"lJEl..1mi1J~la~l-1~ii 
~ 

~ aU'Y1L1tlU~a1JoW1L~flfn11tlauiifi1LQ~m'Yhnu 3.84 El~lU1:;~1J1J1n tl1t1~~111J'YIL1tlU 
: 'U ~ 

~ a1JoW1L~afm1tlaU~tl11-J;futl11J11n'l11~t11,n U e-Learning ~~ 

~) Thanakorn Wangpipatwong (ECTI-CON 2007) This research 

focuses on the study of an e-Iearning model, this research is divide into five phases; 

analysis, design, development, implementation and evaluation. In the analysis phase, 

the characteristics of constructivist learning theory and constructivist learning theory ad 

constructivist learning environment are analyzed. In the design phase, this research 

proposes the constructivist e-Iearning environment (CEE) model. The CEE model is 

developed based on the basic ideas of constructivist learning theory and the good 

characteristics of the constructivist e-Iearning environment. Consequently, the CEE 

model is compose of three components which are collaboration, exploration, and 

construction. The study of how students expect their learning outcomes is also 

conducted in the design phase. The statistical method is used to analyze the results. 

The study shows that students have a high expectation on each CEE component to 

improve their learning outcomes. In the development phase, the constructivist e-Iearning 

system (CES) is developed. The CES is employed and used in the actual learning 

environment in the implementation phase. The experimental research is designed in this 

phase. In the evaluation phase, the statistical results show that students who stUdy by 

using the CESS have better learning outcomes than students who study under the 

traditional classroom environment. 

Q) Nophadol Jekjantuk (ECTI-CON 2007) E-Iearning content being a 

barrier for E-Ieaming is no longer true on today's Internet. The current concerns are 

how to effectively annotate and organize available content (both textual and non-textual) 



86 

to facilitate effective sharing, reusability and customization in an intelligent fashion. In 

this paper, we explain a component-oriented approach to organize content in ontology. 

We also illustrate our 3-Tier E-Iearning Content Management Architecture and relevant 

Web Services and Interfaces. We use a simple yet intuitive example to successfully 

demonstrate the current working prototype which is capable of compiling personalized 

course materials on a particular topic (e.g., "Database") on-the fly. The prototype uses 

the Pellet Semitic Web Reasoned as an inference engine to satisfy the constraints and 

criteria specified by a user (through browser based interface) or an agent (via Web 

Service API), and retrieves relevant content from the domain ontology in an organized 

fashion. 

"1l') Somsack Inthasone (ECTI-CON 2007) E-Iearning has been proved 

to be an effective way to improve a learning system. There are numerous tools both 

commercial and non-commercial that can greatly increase the ability for rapid 

development and. deployment of online learning. These tools allow teachers and 

students to communicate through three basic channels: chat room, email, and forum. 

These channels, however, have ~ome limitations. This research focuses on fulfilling 

those limitations by applying a helpdesk system as the fourth communication channel. 

The proposed helpdesk system is im~lemented as a new feature added into Moodie, a 

non-commercial and open-source e-Iearning framework. Although this helpdesk system 

is implemented for Moodie, the concept and design can be easily applied to almost all 

of e-Iearning program. 

'1J) Ratchakoon Pruengkarn Prasong Praneetpolgrang Sripatum (ECl'­

CON 2006) Nowadays, learning systematic has much more developed by implementing 

the various lessons and present on websites. In order to develop flexible interactive and 

. high quality on e-Iearning, the researcher has studied and presents the quality 

assessment model in order to evaluate of e-Iearning websites from the universities in 

Thailand by using quality criteria which based on IEEE 1061 and ISOIIEC 9126. In this 

research, we determine 6 quality aspects (include 2 new aspects) such as functionality, 

reliability, usability, efficiency, maintainability and portability. The research result can be 

exploited as beneficial information for e-Iearning webmaster to motivate and improve the 

quality of e-Iearning website according to the proposed quality model for optimizing the 

effective e-Iearning. 
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U1) Nilamit Nilas, Somsak Mitatha (ECTI-CON 2004) this article 

presents an event-based temporal framework for an e-Iearning system. The event­

collector gets all events from system inputs (screen, keyboard and mouse), user 

behaviors, service events, and contents. Then, the system will collaborate all these 

factors and generate the most appropriate suggestions as well as adapt the content for 

different user. By tracking the status of user behavior and current learning state, the 

system is able to automatically adjust the content to fit with different user profile and 

present the most situated-context to the user. The main concept of this work is to use 

activity incidents in time domain to implement an adaptive e-Iearning based on a 

temporal-logic. These temporal-logics are in form of manner of start, delay, meet, and 

overlap. 
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d 
U'n'n 3 

L~~El'l1iEl~l,n 'UnT~~hL it'Un11~h)rmf'ld1.h:;n mJ~1 fJ lJ'Yl L1fJ'U~ El1lvh L~Elfn11tiEl'U 

LLlJlJ tiEl 'UL ti111 lJ'U1:;lJ1JL ~1El"li1 fJa'UL'Yl Elfdi~ ~111'V1 in ti~1ti1"lJ11"n1L'Yl ~ 1'U1 iii fl ~ EllJ~1 L~ Elf 
'II 

1"n1 1::lJlJi~ n11;j1Wll811 iii LL lJlJ'Yl ~ tiEllJ1~ ~ iii ~1In 'Yl i'Yl1'1n11L1fJ'U UlJ1J1.h:: Ln'Umu.l11 W 
'" \I a I	 , 

'Yl1'1~1'UaJiiI~ ih~fJ"ll El'llJ'Yl L1fJ'U LLiiI::LLlJUtiEllJ rn1l~ 1111~'1W Elh"ll El'l ~L1fJ 'U ij11 fJiiI:;La fJ~ 1'U 
'II 

1. 1.h:;"n1n1LLiiI::n iil3J ~1 El ci1'1, 
.....	 d A G'

2.	 n11W~'U1lJ'YlL 1fJ'U~El3JW1 L~ El1n11tiEl'U 
~ ~..... £ d 

3. n11ti11 'I LLlJlJ'Yl~ tiEllJ1~ ~iiI ti1lrj'Yl1l'Yl1'1n11L1fJ'U 

4. n11ti11'I LLlJ1J1.h::Ln'U~ nunW'Yl1'1~1'UaJiii ~ iiL~ fJ"ll El'llJ 'Yl L1 fJ'U, 
5. n11ti11'1 LLlJlJtiEllJrnlJm111~'1WElh"llEl'l~L1fJ'U ~ij~ EllJ'Yl L1fJ'U 

'II 

6. lTIm11L~11:;~c.Jiiln11'Yl~tiEllJLLiiI::tifi~~1,n'Um11ifJ 

... 1 I Q".I •3.1 " lJ"i::1f1fl"iUa::mpJVI'lil U1\1 

3.1.1 l.h::"Inn1 fiEl un~m~11::~1J1J1ruun~1 i'Utl~ 2 a'1"ll11"n1L'Yl~1'U1ii1fl 
'" '" 

~ El1l~1L~Elf mu.::lmn~n a'~fLLI;1:;L'Y1~ 1'U1ii1fl 1I'VI11'Ylmim'Yl~1'U1iii fl11"n1l'l~iilW1::'Um ~ 
I • d A ... t-' 

Elm::'VI11'1m1L1fJ'U 1"nl 1:;lJ1J'J~m1;j1W'l.IEl1liil 
'II	 '" 'II 

3.1.2 niilm11Elcl1'1 fiEl un~m~11:;~1JU1ruru1~1 i'Utl~ 2 a'1"ll11"n1L'Yl~1'U1ii1fl ,	 '" '" 

~El1l~1L~ Elf mu.::l'Yl m~1a'~fLLI;1::L'Yl~1'U1iilfl 1I'VI11'Yl fJ1im'Yl~ 1'U11;1 fl11'71"1I'I~iilW1:;'U~1 ~ . 
I I d A ......... I d • I A 0
 

Elm::'VI11'1n11L1fJ'U 1"n1 1::1JlJ'J~m"j;j1Wl.IEl1l1;1 LLiil::~Tu.m1L1fJ'U'VI'U1fJfJElfJ L1El'l n11'Yl1 
'II	 '" 'II 

'UElf~l;1i.iilL'lI',r'U 1I1LL~1 

. 
"" "" V1'i'l~ ill il1.J L~"iil\l aJ il) 

m1~~'U1lJY1L1 fJ 'U~ El1l~1 L~ Elfm1a'El'U mifJi.~ ~.ff'U~ El'U1'U.n11~~'U1lJ'Yl L1fJ'U .. 'II 
... 

~El1lW1L~t)"jm1tiEl'ULLlJ1J IMMCIP (Interactive Multimedia Computer Instruction Package) 

m 11 U'U1'Yl1'1"ll El'l ~ m::~1~1 a'~fEl ~ ti1'V1 m111 LLI;1:;L 'Yl ~1'U1iii fl lJ'VI11'Yl fJ1 i fJ L'Yl ~1'U11;1 flW1::'J El1l, , 
Ln~11l'U1J1 ~'1.ff'U~tl'U1'U.m1~~'U1lJY1L1fJ'U~El1l~1L~ Elfm1tiEl 'U U1:;n EllJ~1 fJ 5 .ff'U~El'U.'VIin, 
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I 

3.2.1	 n11"1 Lm1::lfLii'El'VI1 (Analysis) 

3.2.2	 n11"ElElnLLlJlJ'VIti":mn11"L1t1U (Design) 
~ .	 ...

3.2.3	 n11"YllllJU1'V1U"Wn11"L1"tlU (Development) 
.....f' .- ft •

3.2.4	 n11"YllllJU1LUEl'VI1fl\llJUfI El:UYl1 Llilm (Implementation) 

'" 3.2.1	 n1"i~LfI"i1::"L"m"l1 (Analysis) 

.ffUlil ElUn11"1 L~1"1::lfLUEl 'VI 1 Lt1U.ffUIiI ElU ~ijW~u 1';)::~ El\lY\1~11:U L,]1h 
'II 

L~tIlnlJLUEl'VI1Ln1"::~";)~,"1:1J11Lt1UU't1L1t1U LYJmi1'V1uliI1~-nlil L";)U11";)::1~~L1rJUL1t1UL UEl 'VI11U 
'II 

~1']ElEl::hu1\1 L1t1uEl~hfiElU~'VI~\I L~ ElL1l1~41iElunu1 uLLIii fl::~l']El 1 L~1"1::lfL ~mi1'V1 Ulil 

Laj1~L iiEl'VI1~L1t1U ttu:U1mnuLU'VI1mtElmnULU L1l1~LiiEl'VI1~tI1n'VI1El~1mnULU fi ElU~";):: 

lJ1"1"";)fl\l1UlJ't1L1t1U~ El:U~l LIiIElfn11"~Elu ~\I.ffUIiI ElU1Un11"1 L~1"1::lfL iiEl'VI1;i'~.ffUIiI ElUci El tI ')
1 

I ~ A" ""	 '" A.......... ft
A	 A" 

Eltl 3 "1.IUIiIElU ~El ~1"1\1LL~Ullm::IiI:U~:UEl\l (Brainstorm Chart) ~1"1\1LL~Ull:U'VI1L1"El\l~:UYlUll 
'II 'II	 'II 

(Concept Chart) LLfl::~11\1LL~UlliiLm\l"lhmUEl'VI1 (Content Network Chart) 
'II 

.... .... '" ....
I11I:II 'I A ~,C!( "".., QJ,::t

"i1t1a::LiUJGl LUn1"i,)L~"i1::'ML1U)'M1'Hhl't1\1 3 1IU<;,\£)U Gl\l" 

n) ~"h-'lLL~Ullii1"::IiI:U~:UEl\l (Brainstorm Chart) LtlUn11"1"llJ1"l:U~lL~El\l~ 
'II 

~l1"";)::ii El rJ1UlJ't1L1 tlUfI El:uri 1 Llil Elfn11"~ElU ~ \I ~1~rJL~~";)11"rn 1 ~1']ElL~El\l~ L~U11~ 11"";)::~ 
'II	 'II 

El rJ1UlJ't1L1tJUEl::L1"UTJ Lliltl1iLLiUL~El:ULtI\I ElEln";)1n~lL~El\l'VI~nLL~1"1.l tI1 tI ElElnLum:U~11:U 
'II .,	 , 

Af:: 1.<:::It. ~I	 "" d,c:l 00 .-.:t '" 
~1iI L'VIU"1.IEl\lIilULEl\l El tI1\1 El ~1":: ";)UL'VIU11L'VI:IJ1::~:U LLfl::mmnULUEl'VI1't1";)::U1 :IJ1't11·U't1L1"£JULLfl1 

fi";)::L~LtlULL~Ulliin11"J::IiI:U~:UEl\l (Brainstorm Chart) 
'II 

"1.1) ~11\1LL~Ullii~lL~El\l~:uvrufi (Concept Chart) LtlUn11","1LL~Ullii1"::IiI:U 
'II	 'II 

~:u El\l~L~ :IJ1Y\1n11"~~n ~:U"1.l El\l~l b~El\l'VI1El~~'VI :U11iI'VI1l~1 L~El\l~ ~:uvru finu1'VIl1'~l tlnu ~\I 
1	 'II 

1Un11"~i'1\1 Lb~Ull ii~lL~El\l~:uvrufirt' m~£JL~,"1~fl,;)1nn11"~11\1 LL~Ullih::IiI:U~:UEl\lLU1~ 
'11'11'11
 

.... ~ 'V A' 0 A 6" ...... .d I .d 4::1 ~ d dAft
 
~ L"lW1"lf1 nJ't11\1 mUL tL El'VI1 't11n11"1 Lm1::'VI 'VI 1 L1"El\l El tI1\1 fl:: bEl tI ~ El n ~1"\I'VI U\I LVHIl L~1"1::'VI'VI1 
'II '" 

~1']ElL~El\l~~~11:u";'hLt1u ~11:U~1flnJ IiIfl El~";)U~11:u~:uvrufi"1.lEl\l LifEl'VI1 El rJ1\1L'VI:IJ1::~:U ~\I 
'" 

YllJ11iilJ1\1~1'] El~~El\l ~~ El ElnLU LtiEl\l";)1nL t1U~11:U1vrU;j1U ~rrL1£JU~~11:ui'ElrJ LL;1 LLfl::ii 
'II'" 'II '11'11 

n11"b~:UL~:U1J1\1~1'] El b~ El1~Lnlil~11:U ~:UlJ1"rn"1.lEl\l LiiEl 'VI11"lf1 b~ El1 'VIl~~1,]ElL~El\l~';)::,"1:U1 
'II 

vr~ U1 Lt1UlJ't1 L1 tI U~ f111 :U~1"1J tl1U~:UlJ1" rn:U1 n~ ~~ iii fl EJ iii";) U ~~ n ~:u"1.l EJ\I~l']El L~El\l~ ii 
'II 1	 1 

~11:U ~:uvrufinu1'VIl1'~1tlnULt1U'VI:Ulli1'V11l 
'II 

~) ~11\1LL~UlliiLm\l,hmiiEl 'VI1 (Content Network Chart) LtlUn11","1~1']EJ 
'II 

L~EJ\l1ii1\1 ') ~L~,;)1nn11"1L~1"1::'VI1ULL~Ull ii~l L~El\l~:uvrufi :U1't'hn11"~~~1~lJ~11:u~:uvrufi 
'II 
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'ilEl\lLdEan 1~ [JVi~11m1fhilJliElu~a\l~ElLttEl\ltlULU ~1Elfi'ilU1U~13J"113J~1LUUa\llJU 
'\J 

LL~Ufl 311"1\1"1h [J LdEl~1Yia::~1 L~El\l~U"1lJ'Yln~1 L~El\l ~\ll Ufi11Vi~11m1fhilJri ElU~ a\l'ilEl\l 
'\J q 

LdEl~1tfu Wii[J'~Vi~11m1~1n"113J~1 [J mn'ilEl\lLi1'El~1 LdEl~11~ihilu~u~1un~::i~1~ 
'\J D 

L1mtriElU ~1ElL i1'El~11~~"11L1[Ju~mttEl\ltlULU Lilu~u ~\I~an11a'11\1LL~ufl311"1\1"li1[J 
.r .... 1 .1"" 

'\J 

LUEl~1 ~\I LLa'~\I U1u'Yl 3.1 
'\J 

0--(,· 

~ 

" 

\ ,;'"""Fnnu 

1'l'l11J\UJ1tl Normalization 

~1'\'l11J;1I.\]ulun1nh NonnaliZlIiOQ 

Nonnalizalion 

~)tJt:::ttJ'U'1fln1n;'UfTM31U 

fflft1\NiWlwI1nh NormaliZllbon ~~ 
f\lU\M1HYhrfiun,i4"Uliflnu '>-<:

•J u.1JuC!mr"i,mniw (:<
"-­

" ihn{\Ul,Awie,;u 

~
n,..,11l'0I,/1utU"uuumi"31U 

zUu,tnJ Noonel Fonn ~ 1 

nT::U'lun"m;, 
ztJUW Normal Fonn ~ 2 

j 

NonunlizaLion -(:) 
ztlulAl NonnaJ Fonn ~ 3 >---: 

[ ztJuuu Normal fonn ~ BCNF :~7~ 
pJU.UU Nennal Form ~ 4 /­.) 
{\Ju.uu Normal fonn ;Is ~: 

I 
\:c:)I l UUUUmil'l';1tlmhfJ4mU 

• ) 
-

'.----.J 

\ 
LJ 

A1·.r
'it.I YJ 

~ 3.1 LL~Ufl3J "1\1'i11 m UEl~1 (Content Network Chart) 
'II '\J 

3.2.2 f11'iiH)mL1J1J'VI"1Uf11'iL~U" (Design) 

.ffu~ElUm1ElElnLLlJlJw\.i1[Jm1L1[JU Lilu.ffu~ElUm1L~1[J3Jn11a1\l~u1riElUm1a'ElU~1Elm1 
o .... a A t: dl 

11\1U~Un11a'ElU a'1~ 1lJn1111\1 LL~'U n11a'El'UlJ'UlJ'YlL1[J'U"ElllVl1 L~ El1fi11a'El'U '11'\1 'Un11 

ElElmLlJlJ~li1[Jn11L1[J'Udii.ff'U~El'U~~1Lil'U~El\lm::rh3 .ff'U~El'U ~El 

n) n11 El El n LL lJ lJ 1" d \I a'11 \I El \I ~"113J 1'i1 El \I LifEl~11"ll1 
'\J 

(Knowledge 

Structure Design) 
.... ... 

'iI) m1ElElmLlJlJ1::lJlJn11~~m1Ld[JU (Learning Management System 

LMS) 

fI) n11ElElflLLlJlJm1a'ElU (Instruction Design) 
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I 

... 
to' ff '" ~ A

n) flTHHJ n LLUU t ft~\I~"i1\1 il\l AA113J"nJil\lLUil\'l11?f1 (Knowledge
" 

Structure Design) Lt1V1-¥U,TUlil au1Unl"HlamLUU1~1"\I 'f~'1\1a\lff~111J'~''iIa\l LttaVl1~hn 
11 

l.h::n au <ill tJ n11"LLU\I LttaVI1 a amtluVl'Ul tJn11"L1tJU n11"~f1\1 LL~Ullii ~1 cKun11"tt1L~U8 
'II 

mb tJn11"L1tJU (Course Flow Chart) LLs:l::n11"n1V1UlilLLs:l::Lij EJU11i1m.h::~\lffLi\lV'lq~m1"3J"lJa\l, 
.K. 1 I ,,::t.d I::;' ,,:t .c:i..... .:t 

LUaVl1LLlils:l::VlU1 tJn11"LJEJU 6J)'\lLLlils:l::"lJUlilaUm1tJs:l::LaEJlil lil\lU 

1) LLU\lLitaVl1aamtiumbtJn11"L1tJU LtlUn11"tt1LmLL~ulliilm\l"1hEJ 
'II 

L'aa'Vl1 (Content Network Chart) ~i.<il'Yhn11"~'h~1"1::Vl11LLGf1 m'l11n11"LLU\lLtlUVI'\.bEJn11 

L1£.JU (Modules) 6B\llUn11"'W~1·HU.1 LLU\lVlth £.In 11"L1 tJUttu ~::'111 n11"'W~11"rn11i113JL~aUi."lJ 

'iI a\lL1 s:l1~1 i~aULLliis:l::~f\l l1i1 tJ~:: 1iL1 s:l1 L1tJulULLliis:l::'VIU1 £.JiJ1::3Jlrn l' .30 n\l 2 ,1'1t3J\I 

Lt1'V1'ru,rn~m~1d::cK1J1nruru11i11 uan~1ndrT\I~h"\lii\l~113J~3JvruflJe)\lni.'i3J~1L~a\l~~3J11"Cl 
~ ~ ., 

,)lili.n U'VIU1 EJn11"L1tJUL~£.J1nu<il1 tJ l1i1m~3J~1nn11"tt1LL~Ulliil~1"\I"lhm tta'VI13J1'W~11"nt1 
'II 

ni.'i3J~lL~a~~~13J1dCl,)1ili.nUVI'U1m~£.J1nui.<il~1nttu~ndaUL~U1"auni.'i3Jlii1\1') i.1~umu, , 
6B\I ~s:l"lJa\ln1dLLU\lL tta'VI1 a an LiJu'VI U1 tJn11"L1£.JUL~a\l 'VI ~n n11"Lt1~ru"lJa\lLL U1~lilL ~\l11i1rl i.~rf\l 

~ , 
2 'VIUl EJn11"L1£.JU cK\lLL~lil\l1"1 £.Js:l::La EJlillU1"1J~ 3.2 

'II 

. "'Q.;'• <l::II -=I 0 Q.;' 

\IIU111n1~L~lIWn1 : n1A113J~'ijnnU Normalization 
" 

fl'.l1)..J'VnntJ Normalization 

Vl1fl'.l1~i4'nnu 

Normalization 

'" 0 4 d 'I, 0 

"lJ'afl1U,Hl\l LUn1j'vn Normalization 

, '" 
X1J LLUU"lJ'i)\IVl'\1 ni'L.ln1j'~'L.llii'a nu 
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I 

Noramlization 

ruLLtJtJ Normal Form ~ 1.. 

ruLLtJtJ Normal Form ~ 2.. 

~LLtJtJ Normal Form~ 3 

~LLtJtJ Normal Form ~ BCNF 

~LLtJtJ Normal Form ~ 4 

~ULLtJtJ Normal Form ~ 5 

2) ~11>1LL~Ul1n~1~Un1":i\bL~UtlVlti,'Hml"H1t1U(Course Flow Chart) 
'II 

LiJun1":i\b~~,nnn1":iLLU'l1LdElVl1f1t1miJuVI1,i')tln1":iL1t1ui.~J'I1V13J~2 VlU')t1n1":iL1mUL~,) 3J1 

'r'hn1":i~>1~Ell ULL~ ~::VI U') t1n1":iL1t1Um3J~,)13JLVl3J1::~3J 111m!UU,1V1U') tln1":iL1t1U3J1')~L'h~U 

n1":iU1 L~U ElVlU') tI n1":iL1t1U1U111Yl":i,)3J"lJ fI'I1J'I111f1 ~13J ~1 ~U LL~::~,)13J i3Jl~"UrrLLU ') L~ mnu 

LL~Ul1 nt~":i'l1~1tI LdflVl1 ~'11 ~~"lJ fI'I1n1":itl fin LLUU ~1~Un1":itb LGiUtlVI ti ') t1nT.iL1t1U ~'11 LL~~'I1 
'II 

":i1t1~::Latl~lu":i1J~ 3.3 LL~::~1,)mi1V1U~VlU')t1n1":iL1t1U~l11n1":i~~U1U'YlL1t1U~fl3JYl,)L~Elf 
'II 'II 

n1":i~ElU 1i1U')U 2 VlUltln1":iL1t1U lh::nflU~')t1 
, 

VlU')t1n1":iL1t1ufi 1 l11~,)13J1,)nnuutlfiJ~i.m'1fi'u . 'II 

Vlu')rm1":iL1t1ufi 2 m::U')Un1":il11 Normalization 



93 

I 

...: t,.I t.o'. _ 

L"UJ (;l"li1T~UfH"il""..
 
I 

~~ 
\'I\i'lUnT'n~U"rf 1 

ihATlaJ~~nnu"af3J6t16tL'lfi".. 
\'I\i'lUnTn~fJ"fi 2 

n"i::U'l"nT':ifh Normalization 

~ ~ 
UU1JlIn'l1lP1n'U1JfH~fJ" lLUUN fl"'~'"1tI1JlU1£1U 

I 

I 

... 

+ 
'" ...

LL UUfl (;'til( t1U\'I6t\l L"ifJ" 
I 

I 

3) n1'V1 u~ LL~::L ii rJUl'~ rltl1"::Ll\l~Li\ll"l q ~ n1"1"lJ"lJ 8\1 Ltra'VI1 LL~ t'l::'VI ti1 rJ 
q 

LUUn11"U1~1 L~a\lL tra 'VI11ULL~ t'l::'VI ti1 rJn11"L1rJU lJ1 ~1I11"ru, 1n1'V1U~1'~rl tl1"::Ll\l~ 
q 

"" "" '" L"1l'\ll"lq~m1"lJ'YlL 'VI lJ1::LllJ ~\I ~t'ln11"n1'V1 u~1'~ rltl1"::Ll\l~L i\ll"lq ~ n1"1"lJ1ULL~~::'VI'" 1 rJ n11"L1rJU 
q 

i\lLLLl~\ll U~11"1\1~ 3.1 

G11"i1\1fi 3.1 LLLl~\I ~ t'l n11"n1'V1U~1'~rltl1"::Ll\l~L ;a\ll"lq~m1"lJ 1uulilt'l::'VIti1 rJn11"L1rJU 
q 

""1 Un1"iL~U"fi 1 rl1Tl11lJ1~nnl.JUa13Tt'lLt'lL'lfi'U 
'U 

1. L~ ali~L1rJUL~rl1Tl11lJL,]1111Tl11 lJ'VI lJ1 rJGjJ a\l 
'II 

ua13Tt'lLm'lfi'u1) Tl11lJ'VIlJ1rJua13Tt'lI.~L'lf-nU 
2. L~ali~L1rJu1n\ltl1":: trJ"1l'ULL~::Tl11lJ')1LUU1U 

'II 'II2) Tl11lJ,)1LUU1unT)"'Yi1ua13Tt'lLt'lL'lf-nU 
n11"rhUa13Tt'lLt'l L'lf-nU 

3) tl1"::trJ"1l'U1I1nn11"'Yi11.J1"1"-n~~1U 
~ 3. L~ali~L1rJuL~rl1Tl11lJ L,]~lh1"tlLLl.Jl.J~\lni'u 

'II 'II 

.f , '" 4) -naf11ii\ln\llun11'Yi1ua13Tt'lLm'lfi'u 
n11""lJu~anu 

4. t1'L1rJULl1lJ11"rll.J an,]a Tl11"f11ii\llunT'H111i5) 1"tlLLl.Jl.J~\lf1i'un11"11ulilanu 
'U'U 

LUU1"tlU1.J1.J~ LUUun-n~ ~nuL~ 
'U ~ 

5. L~ ali~L1rJu 1.~1~nLLt'l::'Yi1Tl11lJL,]1 h~l"lrl 
'U 'U 
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G1T)1"r; 3.1 LL~~.:I~iilnT'Hll'V\U~rr~rltl1::~"~L;a"VH1~n113JlULLlQ)iil::'VI'\.brJnT'H1t1U (lQ)El)• 
'VI\i1~nTn~~"r; 2 n1::1rmn11-n1 Normalization 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

n"i Normalization 

Y1"n,TUn1~UlQ)mlU 

n11-n11~El rJlU1t1LL1JUU11't1~;j1U 
'II 'II D 

n11-n1 Normal Form .yj 1 

· n11-n1 Normal Form .yj 2 
..... : .. , . 

n11-n1 Normal Form .yj 3 

· n11-n1 Normal Form .yj BCNF 

· n11-n1 Normal Form .yj 4 

· n11-n1 Normal Form .yj 5 

::u'J"nT'ifh 1. ~L1t1U~13J11rl1t1 LLuuY1"n,TUn11;1ulQ) El 
'II 'II 

nUL~LL~iil::t11::L[l'YlL~ 
"",;:::I .... .... 6' I 

2. ~L1t1U~13J11rlU Elmrn3J ~3J'\AlU1l1::'VI'11" 
'II 

LLEl'Yl'Yl1ih ~1 ULLlQ)iil::1Liili'UL~ 

3. ~L1t1U~lm1rlUEln1~rltl1::~,,~1 Un11-n11~ 
'II • 

LtiU11.1 LLUU ~ LtIUU11't1~;j1 UL~ 
'II D 

4. ~L1t1U~13J11rlUEln1t1LLuu~LtlUU11't1~;j1U 
'II 'II D 

luLL~iil::.ffuL~ 

1.1) n1"itl tI n LLUU"i::UU n1"i~{;\n1"iL~~" 1u.ffu~ ElwnmitlL~El ElnLLUU 
'II 

1::UUn11i~n11L1t1u;1um L~ ElLitUn11~'1U~3Jn1::U'1Un11L1t1 U"lJ El" ~L1t1U,;)ln U'Yl L1t1U 
• 'II 

~El3J~'1L~Elfn11~ElUt~tli~ElrJlu1t1LLuuLL~u[liin11L1t1ui'(Concept Map) "lJEl"~L1t1ULL~iil:: 
'II 'II 'II 'II 'II 

'" .... do ,;:::I '" 

~U~lm1rl'YlU'Yl'1U~'11m,;)ln LLiil::~1'1,;)~ElU ~iiln11L1t1U1"lJ El"~ULEl"LLUU'Yl~ ~El1J'VIiil"L1t1U 
'II 'II 

L~ n11El ElnLLUU1::UUn11L1t1Ui' ~L1t1U~13J11rl-n1~'113JL,]11';) nU1t1 LLUUn11L1t1UL~,;)ln 
'11'11'11 .­

o 0 A.r=t .A "" d too • too 1,;:::1 .... ~ 

mLLU::U1'1lln11L1t1U1LLiil::LL~U[l1'\Aln11L1t1U1(Concept Map) nElUL"lJ1~U'YlL1t1U ';)lnuun';)::
'II 'II 'II 

LtlU.ffU~ ElUn11L,]1 ~'L dEl'VI1U'Yl L1t1U t~ til~~L1t1UL~Eln'Vl'U'1 tln11L1t1U~~El"n11~n M1';)ln L3JU 
'11'11'11 

'VI'\.b tln11L1t1U~ El Eln LL1JUL-1 ~.:I';)::ii~'113J ~El~~tfEl"nu LL~U[l ii ~1~Un11'\.bL~UEl'VIti'1 tln11 
'II
 

.A ~ ""do do .... "" d. too A
 
L1t1U (Course Flow Chart) ,;)lnUU~L1t1U~m1miilEln'VI'1"lJEl'Yl~El"n1WlnM1,;)U,;)U 

'II 

A) n1"itltlnLLUUn1"i£ll"t1" (Instruction Design) lUn11ElElnLLUUn11 

~El ULitEl'VI11ULL lQ) iil::'VI ti'1 tln11 L1 tI U ';i1 LtI U~El" 'Yl11Ut~ 1.:1 ~i'1" 1Un11 El El n LLU U n11 ~El U 

(Instruction Design) riElU LrtEl",;)lnU'YlL1t1U~ El3J~'1L~ Elfn11~ElULtlU~Eln11L1t1U!11 tI~~~iil 

~~L1t1U~m1rl~nM1L~~'1t1~ULEl" Lt1'V11u.ffu~ElulUn11ElElnLLUUn11~ElU t11::nElU~'1t1 
'II .­

'" Ao.... 0 did 

1) n11~11"LL~U[l3Jiil1~Un11U1L~UElLUEl'VI1'V1U'1t1n11L1t1U (Module
'II .­

o Aa 0 d do .... 0 

Presentation Chart) LLiil::n11n1'V1U~'11ln11U1L~UmUEl'VI1U'YlL1t1U 'VIiil.:l';)ln'Yl1n11El ElnLLUU 

1:;lJlJnTn)~nl1t1t.JU rY'I11::lJlJUtr'1 ,nmfW;J::L1JUn11r:ltJn LLlJ lJ tlJUnl1l.tl ~flm1riTvlU~'Vl'"'1 t.J 
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n11L1t1U LL~::: Lii t1U11i1tllh:::~ \I~L ~\lVlr]~ m1:IJ"l.IfI\I LL~ ~:::'VI ti1 tI n11L1t1U:lJTyh n11f1 fI nLL1J1J n11
• 

'\.b L~UfIL UfI'VI11ULL~~:::'VIti 1 tI n11L1t1U 11i1 t1VhI11ru,1~1n ~1~1JV;'1 L~f1\1 LUfI'VI1~L~.yhn11 

1LTl11:::'VI11LL~11 ULL~Ul1ij1Tl1\1,h tIL Ufl'VI1 (Content Network Chart) 11 ~L1t1UTl11L1t1U 
'lJ 'lJ 

LUfI'VI111i1f1 flU'VI ~\I LvifllV;~L1t1ULnlillh:::~'Ylfi~~'Yl1\1n11L1t1U3J1n~~1il Ufl n~1 mruWhrmJ\I 
'lJ • 'lJ 

~1U\l~\I 1Tl1\1 ~11\11J'YlL1t1UTl f13Jvh Llil f1fn11~f1U ~\llh:::n f11J~1t1 ,rUlilflUn11U1 L-n1~1J'YlL1t1U 
'lJ 

n11U1L~UfIL UfI'VI1~1:::'lJfI\l1J'Yl L1t1U n11L~1:IJTl11:IJL-n11~ n11~11.JL UfI'VI1 LL~:::n11'Yllil~f11J'VI~\I• 
L1t1U 11i1 t1n11~11\1LiJuLb~Ul1iin11U1L~Um UfI'VI11ULL~~:::'VIti1t1n11L1t1U ~\lLL~lil\ll U11J~ 3.4 

'lJ 'lJ 

2) fI f1nLL1J1J1TIn11U1L~m UfI'VI11J'Yl L1t1U LiJUn11U1V;'1-nf1L~f1\1~~f1\1 

~m~n1ULL~~:::'VIti1 t1n11b1t1U 3JTyhn11f1f1nLL1J1J1TIn11U1 L~\I>fIL UfI'VI1 tl1'V111Jlun111')t1Tlf\l 
.J't.D. ... '1 v o ~ .:51 .., .c:=I fi' ~ d fi'A A 

U~1,;] tI Llil'rnn1WfnM1tl\l Tl1\1 ~11\11J'YlL 1t1UTlfl:IJVl1 blil fI1n11~f1U 'll'\l1J'Yl b1t1UTl f13JVl1 blilfl1n11 
'lJ 

~f1mrUL iJu~f1 n11L1t1U111 t11JTlTl~~ ~L1t1U~13J11tl~nM1L~~1 t11i1ULfI\I LL~:::,;]:::~ f1\1~Tl11:IJ 
'lJ • 'lJ 

~3J 1J1 ru,1 U~1 LfI \I ~\I JU1U n11f1 fI n LL 1J1J1J'Yl L1 tI U ~\I Tl11f1 fI n LL 1J1J 1J'Yl L1 tI U1V;Tl1 f11JTl ~:IJ 
'lJ • 

n-~::Ul'\.1.nTmTH~eJ'\.I. hHJUTVlinnl1eJeJnLLUUU'YlL1£J'U."lleJ'l nrlL~ (Gayne') ~n1,n'\.l.n11 
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I 

EHJnLLlJU ~..1U1::nElU~'HJ n11'Yl~ffElUrlm.l,L~tlU n11'\.bL-nlLl1J'YIL~tlU n11'\.bLffumii'E1V11ff11:: 
'lJ 

"lI El..1U 'Y1L~tlU nl1L ff13J fill m -nlh n11ff1U LitEl Vll LLGl::n11'Yl~ffElU'VI i..1 L~ till. 1~ tI'Yhnl1 
1 

El El n LLU Ul1 LitElVll1ULL!?l Gl::~l-n m!U';)::iH:ilTInl1'\.i.1 LffUmitElVll~l tllTI1~ iEl~l"l5fil1LtI U 

U1:: Lll 'Yll~ i n1Ym:: mh..1h ~..1,;)::ffl3J11fl til tI 'Yl El ~ fi113J1l~nu1~~L~tI UL~3J1n~ ff~ ~..1 
'lJ 'lJ 1 

~lmh..1n1·HjElmLUU1TIn11U1LffumitElVllU'Y1L~tlu1~tI~lmh..1 1 ~1mh..1 LVl11::n11U1LffUEl 

1ULL!?lGl::w\.b tln11L~tlUij fi113JfI~1 tlfI~..1nu 

... I '" 
3.2.3 nTiVil?MU''H,"'JunTn'iU," (Development) 

,ru~ ElUnl1W~U1V1tb~nl1L~tlU LLti..1,rU~ ElutJ El tI~~ 4 ,ru~ ElU L~3J~..1 LL!?l 
., .,

&II a.d .., 0 .... 

n11L"lI tlULUEl'VIlGl..1UUnJElU LUElVlln11ffElU (Script) n11,;)~ Gll~U n1ElUnl1ffElU n11m1';) iifElU 
..., ~ .ci t ~ ,:::t ~..,.J" 

f1113Jfln~ El..1"l1El..1LUElVll '1l..1 LL~Gl::"lIU~ElU3J11 tlGl::LEl tI~~..1U 
'lJ : 

,::t ~.r 
n) L"lI tlU11 tlGl::LmJ?ILUEl'VI1Gl..1n1ElUn11ffElU (Script) 

Ltlunl1ti.1 ~ Gln11El Eln LLUU1TInl1Ul LffUEl Lii'El'VI11ULL!?l Gl::VI tid tI nl1L1 tI U 3Jlr11n11Lii tI U 

11 tI Gl:: L~ tI~ Lii'El'VI1Gl..1 n1ElUnl1ffElU ~..11unl11itI f1f..1d~1i tI~~Ul n1ElU n11ffElU~13JLLUU 
'lJ 

Computer Instruction Script "lIEl..1f1rn::f1WI1 ff~fEl~ GllV1 n113JLLGl::L 'Ylfl1U1Glm 3JVll1'Yl mitI 
1 1 

L'Ylfl1Uh mVl1::';)El3J Ln~1J)UU1 1Un11LiitlU11 tI Gl::L~ tI~ LitEl'VI1Gl..1n1ElUn11GlElu"tU mitlr11 
1 . 'lJ 

n11Lii till.YiGl::n1ElU~13J ~l~U LitElVllLLGl::1TIn11~~~ElElmLUU~l LiitlU';)Ufl1U'Ylni1-llEl ~..1~Gl 
1 ., .,

.all ..., I ,c::I,c::I 0 .... I 

"lIEl..1n11L"lItlUmElUn11iifElU'Yl..1 2 VlU1t1n11L1t1U 3J,;)lU1Wjl..1LL~ 50 - 80 n1ElU 

"lI) i~~1~Un1ElUn11ffElU (Storyboard Development) 

LtI Un11Uln1ElUn11iifElU~ Lii till.~13J1'Yiln11i~ ~l~U ~..11Un11i~~1~Un1ElU n11GlElULii'El 'VI1 

1uflf..1d ~1itl~~~1LitUnl11~tli~n11L1t1..1~1~ui1-nEl L~El..1~l3J LL~Ull ii1f11..1"lilt1 Lii'El'VIl 
'lJ 'lJ 

(Content Network Chart) ~~~'Yiln111Lfl11::'VI11LL~13J1~,;)11m11~iifl113J!?lmrtEl..1LLGl::f1113J 

L~El3J 1t1..1"l1El..1LitEl'VI111lt11U'VI'\.l,l tln11L~tlU 
., ..r 

f1) n11~11,;) ffElUml3Jfln~ El..1"l1 El..1 LUEl'VIl 
'lJ 

nl1~11,;) ffElU f1113J fl n ~ El..1"l1 El..1 LitElVll LtI Unl1U1 n1ElU nl1GlEl U ~~~L~ tI..1 ~1 ~Ufln ~El..1 
'lJ 'lJ 

L1t11J'~'ElmL~1~u'Yiln1W111,;)GlElUfl113Jfln~El..11~tI';)::'Yiln11~11,;)GlElU 2 ~lU!?lElLrtEl..1nu ~El 
'lJ 

1) Uln1ElUn11ffElU (Storyboard) 1~~L ~tI 1"1fl qj 'Yll..1~lUL ii'El'VIl 

-;ilU1U 1 'Yhu 'Yiln11~11,;)GlElUfl113Jfln~El..1n11"l1El..1L itElVll (Content Validity) Lvjmtlunl1
'lJ 

1U1El..1f1mlllVl"ll El..1 Lii'El'VI111fl n~El..1rl ElUUl~ UW~U1 LtluU'Yl L1t1U 'VI1 nVlUl1 ii-nElLLm"lln'Yil 
1 'lJ 

n11U1U LLn~l3J~L~tJ1"1flill~~1::U3J1 1~fln~El..1LLGl::Gl3JU1rn 
QI q cu 1.1 

.... '"do.... .d" '" 
2) 'VI Gl..1,;)ln~L "1ftJ1"J11ill'Yllnl1~11,;)GlElUfl113J fln~ El..1"l1 El..1 LUEl'VIl LLGl1 Ul 

'lJ" 'lJ 

n1ElUnl1GlElU"tULu'Yil n11'Yl~GlEl..1nUn~3J~1El tJl..1 -;ilU1U 10 fill. Lvj El 'Yl~ GlElUfl113JL-nlh 1U 
1 

nl'H1£.JULitenn LLfl::nl1;afl11 ~nUJ1 £.J"lJ a~ a-1U1U~1i ~fl a~,;)U1U LL1J1J~;afl11mUJ1 £.J ~ a 
'lJ 

0 
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I 

t,I ........ L .c::t d A c'
 

\I) ~11\1 LLlJUYl ~ ~fllJ 1 ~ j:.l a ~3Hl'Ylli'Yl1\1 n11L1tJU"lJ El\llJ'YlL1tJUfl fl llvn L~ El1 

n11~ElU ,fu~ ElU1un11~11\1LLlJlJ'Yl ~~fl1JL.yj Ell,r'1~j:.l~ illtl'YlR'Yl1\1n11L1tJu1"lJ El\l ~L~tJU ii 
'\I '\I 

.ffu~Elulun11~11\1 'l.h:::nEllJi1tJ 4 .ffU~flWVHrn ~El n111Lfl11:::~LLlJlJ'Yl~~EllJ n11ElflnLLlJlJ 

1:::lJlJn11~~n11iEl ~EllJ LL~:::n11~EllJ n11'V11fl C1.1.111'Vi"lJ El\l LLlJlJ'Yl ~ ~EllJ LL~:::n11\t1~1wn Elll ~ 
, .... '\I 

fl &r\l-nfl~EllJ 3J11-KlUn11'Yl ~ ~ El\l'VI1'l.h:::t~'YlnTl1'Vi"lJ El\llJ'Yl L1tJULLa:::'l.h::: ~'Ylnj:.l ~'Yl1\1n11L1tJU ~\I d' 
1) n111Lfl11:::~LLlJlJ'Yl~~El'ULtlUn111Lfl11:::~"h1ULL~a:::'VI'\.brJn11 

L1tJuiin11n1'V1 U~'1~ m.h:::~\I~L.:a\l'Vitl~n1111 El ri1\1L1U1\1 '1~ tl'l.h:::~\I~L.:a\l'Vitl~n113J1ULL~~:::, , 
iEl~fl\ln11'1~'Vitl~n1111n11L1tJwnu1:::~lJl~ L"liu fl1111,]1 fl1111L-n1l'l n11U1hl1,r n11 

'\I 

1 Lfl11:::~ n11i\l Lfl11:::"f LL~:::r:n1'l.h:::Liiu~h 'l1niWY'hn11n1'V1 u~,r1'V1,rn"lJ El\l'Vitl~n1111 ri El tJ 

~'l::: El Eln-nEl ~EllJi 11ULb~ ~:::'1~rr'l.h:::~\1~'l::: El Eln,]El~EllJyf\l'VI1l~']1U1U~']El 'l1m!wyh n11, 
n1'V1U~1'l.1LLlJlJ"lJ fl\l ~1 tl111'VI1El"lJEl ~fllJl1'l::: 1,r,]fl ~mJ1'l.1 LLlJlJ1~ 

'\I '\I 

2) n11ElElmLlJlJ1:::lJlJ.n11~~n11iEl~fllJ(Testing Management 

System : TMS) LtlUn11ElflnLLlJ1Jl1 -nEl~EllJ~'l:::1-KlUn11~11\1LLlJlJ'Yl~~EllJ L.yjEll-tlUn11 

'Yl ~ ~ fl\l'VI1'l.11:::~'YlnTl1Vl"lJ El\llJ'Yl L1tJULL~:::'l.11:::~'Ylnj:.l~'Yl1\1n11L1 tJ U1 ii n1:::lJ1Un11'il1 Litun11 
.'\1 

Elri1\1h iin11~~n11-nmlfllJElri1\1h 

3) n11~11\1LLlJlJ'Yl~~EllJ d1un11~~U1Lt1JlJ'Yl~~EllJ 1~tJii1n11 

L~ tJU,]El~EllJ ~111']1U1U~n1'V1U~ L{'Vi1Elll nlJ ~11'l'Yl1U Ld Elih n~1L~ tJU,]fl ~EllJ'VI1fl El Eln 

-nEl~fllJ'lUfl1lJ~111']1U 1U~iEl\ln11LL~1 U1,]El~EllJ~Li3J1~'l11Ul,1fl1111L~tJ\I~1\1mllLttEl'VI1 
, . . 

• A A 6'.c::t t;' A 0 A 6' t;'

(Index of Consistency) L'Vi El1 Lfl11:::'VI fl1111 L'Yl tJ\I~1\1"lJ El\l"lJ El ~EllJ Lll El'Yl1n111 Lfl11:::'VI LL~ 1 

'VilJl1-nEl~EllJiifl1111L~ rJ\I~1\1LL&r1 U13J1~~Y111vfLtlu LLlJlJ'Yl~ ~EllJ 

4) n11'V11fl,Ul,Tl1'Vi"lJ El\l LLlJlJ'Yl~~EllJ LUU n11U1 LLlJlJ'Yl~ ~EllJ ~L~i.'l.1 

'Yl ~ ~fllJnlJmi, II ~1 fl ti1 \I L.yj ElU1 j:.l ~n11'Yl ~ ~EllJL'l.11 Lfl11:::~'VI1fl,Ul,Tl1 'Vi"lJ fl\l,]fl ~fllJ ~\I n11 

1Lfl11:::~'VI1flUl,Tl1'Vi"lJ El\l-nfl~fllJ tru 'l.11:::n fllJ i1 rJn11'V11~1fl1111tl1n~1rJ"lJfl\l-nEl~EllJ n11'V11, 
~1 el1U1'l,]1 LLUn"lJ El\l-neJ ~EllJ LL~:::fl1111 L~ mTu"lJ El\l LLlJlJ'Yl~~fllJ LL~::: Ld flLi-nEl~EllJ~iifl,nLTl1'Vi 

LL&r1 u1L'l.1uurina\llu~1u-nElllm ~f)~~'Yi1LtJUfl&r\l-nEl~f)lJ~ElL'l.1 
.... '\I 

5) n11U1~1U']Elll~fl &r\l,]El~EllJ3J11"11'1Un11'Yl~ ~ f)\I'VI1tb::~'YlnTl1'Vi 
.... '\I 

"lJEl\llJ'YlL1rm LL~::: 'l.11:::ti'Ylnj:.l~'Yl1\1n11L1rJu1 ~\I'l.11:::nEllJ~1V LLlJlJ'Yl~~El1JfiElUL1rJU (Pre­
'\I 

Test) LLlJlJ'Yl~~EllJ'Yi1tJ'VI'\.b Vn11L1rJU LL~:::LLlJlJ'Yl~~EllJ'VI&r\l L1rJU (Post-Test) 
0.... .c::t ~ .... ........ &£
 

6) ~1'V11lJ11 rJ ~::: LEl tJ~"lJ U~ El un11 ~11 \I LL lJ lJ 'Yl ~ ~EllJ 1 ~ j:.l ~ ~ll tl 'Ylli 

'Yl1\1n11L1tJU"lJ El\llJ'Yl L1VUfl Elll~1 L~ Elfn11~f)U~~~u1;fu ~\I LL~~\ll Wl·r1-nEl 3.2 
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.... A" A If •
3.2.4	 fl1"i'WGI!"1L\Ul'M1ft\JU"f1e:JaJ'W'JL@le:J"i (Implementation) 

n) L~ eJn6]ffly.J~LL1ftum·n~'~U1U'YlL1t1U~ fl1JW1 L~flfnT'H~'flU 

m·'Haan6]fay.J~LL1f~l"l5lfu ~1..ijtJLaamnn~111JL'VI1J1::1.l1JLLfl::~111JnU~"lJa..1~..ijtl ~..1d 
~	 ~ 

- hJ·mn11J~1"l5u1L1.lUflU'YlL1t1U L~LLri Macromedia 

DreamweaverCS3 

- hhLLm1J~1"l5~fl~..11um1YJn fl1V-lU..1 L~LLri Adobe Photoshop 

- hhLLn11J~1"l5~fl~1l1V-lL~~flUL'VI1 L~LLfi Macromedia FlashCS3 

- hhLLn11J~1"l5~fl~..11UL~t1..1 L~LLri SoundForge 6.0 

"1J) ..ij~L~1t11J~a~1 "l51.h::n flUU'YlL1t1U 

m1..ij~L~1t11J~a~1"l51.h::nfluu'YlL1t1U L~LLri 1l1V-lU..11l1V-lL~~flUL'VI1 L~t1..1 1l1V-ln11YJmh..1 ') 

L"lfU n11VJn"1Jfl..1~1L'4fl'l LLfl::~U'VI~..1'V11fl~1J~1..1 ') ~11Jn1flUn111.lflU~flflnLLuuL1'rhm1 

uwnndjuLy.J tfl1'LLfl::..ij~ LnULLtlnLtill.'VI1J1~'VI1i L~ fll~1.l11J11m1t1nhrt~1.l::~1 n V-lffl1J~,;):: 
~ 

u1Lul,nun11~~fl..1tU1LLn11J~flLU 
o a..... .ell A ff' 

~) . 'Yl1m1'1'-l~U1U'YlL 1t1U~fl1JV-l1L~mm11.lflU 

Ltlun11U1-nfl1J~~L~..ij~L~1t11JL1'1J1'yhm1~~u1fl..1lUtU1LLn11J~ fl1J~1 L~ flf~11Jn1flUm1 
~ 

1.lflU~ fl flnLLUULl'fl..1 tU1LLm1J,;)U~1U'Ylnn1flUL 'iifl'VI1 
1	 . 

<'t A r:
3.2.5	 fl1"i@l"i'Jva'e:JU ~ nUl1'WunL"iU"~ e:JaJ'W'J L@le:J"ifl1"ia'e:J"

1 

1un11~11';) 1.lflU ~ rnIl1V-lU'Yl L1mi~ fl1JW1 L~ flfm1~flu Ltlun11~11,;) 1.lflU 
1 . 

~rnIl1V-l"1J fl..1U 'Yl L1 t1U~ fl1J~ 1 L~ flfn11~flU~~~U~;1ULLfl::L~'4fl'l ~ fl~l,r ~ fl LLUU U1:: L5jU
1 

'Yl1..1~1U~11,;)1.lflu~rnIl1V-llu~m~rn::"lJfl..1LLuu1.lflum1JLLuu Rating Scale (Likert's method) 
1 

5 1::~1.J ~ fl ~ llifl1 V-l ~ 111 n ~ llifl1 V-l ~ ~ rnfl1V-lU1U n fl1..1 ~ rnfl1V-l V-l fll,r ~ rnfl1 V-lV-l fll,r
1 1 1	 1 1 

~rnfl1V-l~11Uf1.JU1..1 ~\I LL~~..11Ufl1~ ~u1n n.2 
1	 1 

... ........ J .ell .ell At fi' 

n11 ~11..1 LL UU'Yl~ ~flU1 ~ ~ fl ~1J tl'Yl1i''Yl1'1 m1L1t1U"1J fl..1U'Yl L1t1U~ El1JV-l1 L~ fl1m1~ElU 

Ltill.n11~f1..1 LL 1.J 1.J 'Yl ~ 1.lEl1.JL ~ Ell i1U n11U1::L5j U~ fl n11L1 tI U"lJ El..1 ~L1t1 U"1J fl..1U 'Yl L1t1U 
~ 

~fl1J~1 L~ flfn11~flu L~LLri LLUU'Yl~~flUriflUL1t1U (Pre-Test) LLUU'Yl~ ~flU't11 t1'V1\b t1m1 
1=1 .... .ell A ~ ... .........£ 
L1t1ULL~::LLUU 'Yl~~flU'VI fl..1 L1t1U (Post-Test) 6]f..1"lJU~ flun11~11..1 LLUU'Yl~ ~flU1~~fl ~1Jtl'Yl1i' 

'" '" .... .J''Yl1..1m1L1t1U 1J~..1U 

..	 ... 
3.3.1 n111Lm1::'VI LLUU'Yl~~au 

3.3.2 n11flflmLUU1::uum1..ij~m1,rEl1.lflU (Testing Management System) 
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3.3.4 nTfVl1fl tu.1l1'V'l"1l £1\1 LLUUYI~fftJU, 
3.3.5 nTfu,1;l1U.,]mJ flfl~\I-ntJ fftJU3J11,nu.n1~'Yl~fl tJ\I'VI11J~:: ~'Ylfi1l1'V'l"1l £I \lUY1L1£m 

'" 'II 

LLfl::1J~::~Y1 fi~ fl'Yl1\1 m~ L1£m 

... tt
3.3.1 nTnl~,)1:::,"utJtJn6lautJ 

n) 1 Lm1::\hi'1'V1'IXn1~{l1J~::"\I~L ~\I'V'lLl~n~~1J"1I £1\1 LUtJ'VI1, 
LiJu.n1~'It11~f11J~::ff\l~L~\I'V'lLi ~n~~1J"1ItJ\lLLlilfl::'VI U1 £Jn1~L1£m 3J1Yh, 

m~l Lfl~1::~';h1~f11J~::ff\l ~L~ \I'V'l LI ~m~1J 1u.LLlil fl::,]m!u. til£1\1 m~1~~L1rJU.L n~'V'l L1~m~1Jm~ 
, 'II 

L1rJU.1"11 tJ"~L1rJu.l u.~::~1J 1~ ~\I'V'lLl~n~~1Jl u.n1~1' ~ ~ fl fl~\lifLUu.n1~1'~ 'V'l LI ~n~~1J 1U.til1U. 
'II 'II 

'V'l'Ylfi~irJ (Cognitive Domain) ii 6 ~1U. ~tJ fl111J-;i1 fl111JL-n1h m~'lt1L1.l1"11 m~lLm1::~, 
n1~i\l Lfl~1::~ LLfl::m~1J~::dju.~1 t~ rJfff1\1~1~1\11 Lfl~1::~J:1'V1'IXn1'~f11.l~:: ff\l ~L.lB\I'V'lLl~n~~1J, 

..f 
"11 £1\1 LU.tJ'VI1 

~ , 
o 0 GJ' At. t Q '&" 

"11) n1'V1u.~u.1'V1u.n"1ltJ\I'V'lLl~n~~1JrJtJrJYI~::tJtJn"1ltJfftJu 

'VI ~\I~1nYhn1~lLm1::~J: 1'VI 'IXn1'~ 111J~::ff\l~L.lB\I 'V'l LI ~ n~~1J"1I £1\1 LUtJ 'VI1, 
LL~1 'lt1 ~1~1 \I ~i.~,fu.1J"yh n1 ~n1'V1u.~J:1'V1'IXn"1l £I \I 'V'l LI ~ n ~~1J rJ £I rJ ~~:: £I £I n-n£I fftJ U~11J 

1'~ 111.l~:: ""~L ~\I'V'lLi ~nn1J 1~ rJn1~n1'V1u.~-;j1U.1U.'] £I fftJ1J~l"111' ~ ~11J W.l11J L'VI3J1::fflJ ~\I, . 

~a ,,~l.ln1~1 Lfl~1::~-;j1u.1wn £I "tJumlJ1~f11J~:: ff\I~L ~\I'V'lLi ~nnlJ ~\I LL"~\llu.md1\1~ 3.2, , 
Gh'V\'r1Jd1rJa::LiirJ~LL"~\I1u 1l1fl~'\.i.1n "lJ1 

... ... 
'):::l;ltJ'W fJ ~m')')aJ 

• .,. (01 
.... ::s;: (""

'"'"1 (I n1')1')(1," Q""'"' -G: ')1aJ 
("" ~~ ~~ 

....::s;: ~~ 
;f0(01 ~~ (""... Q""'"' ("" ~ Cl;Z;Z ;Z "';:l ~ G: ... 

("" ("" so- G: ... u 
C'" C'" ("" ... 

~~ 
~ 

G: G: 0;f ClC'" "';:l 

1. rhfl'l13J~nn1.J"e)'farft 1,u'll,s" 7 13 20.. 
2. n7::::1.J'l"fl1nh Normalization 4 12 8 6 30 

')1aJ 50 
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I 

Tl) nTvlu~11JLL'lJ'lJ"1.I Eh1fl1rl111 
'II 

nTVIU~1ULL'lJ'lJ"1.IEh1fl1ml1 lUn111,r~Tlf-1d~1,r~L~'Y11n11mm~nvI11a 
'II 'II 

nwrL~rJ1"1l1nJ'Yl1-1 ~1 UL Utl'II\1 LLGl::~L~ rJ1"1l1 nJ'Yl1-1 ~1Un111 ~ ~ lil L~ a n1'VIU~1U LL'lJ 'lJ"1.I a-1 
~ ~ ~ ~ ~ 

LL'lJ'lJ'Yl~ Lla'lJ~1"ll'l Un111~ ~ lil Llil~'Yl~'Yl1-1n11L1rJU"1.I a-1 ~L1rJU oH-1 ~L ~rJ1·]nnJL~ iTl113JLV;U11 
'II 'II ... 

Tl111iLL'lJ'lJ'Yl~Lla'lJ~ ii"lla Lla'lJlu~nMm::'ila-1fl1rl13JLUWJ5ii.~L~ an ~ a'lJ (Multiple Choice) 

L~11::ii a LUULTl~a-13j a~li1~ ~Gl~iiTlm111~ LLlil::iiTl113JLUUU1UrJ 1i1~ ~liln11L1rJU 1~ ii 
• 'II 

U1::~'Yln-111~ amf-1"llafta'lJLL'lJ'lJL~an~a'lJ LUU"llaLla'lJ~ii.rJ3Jli3J1 n1UU,)';)UU L~11::Ll13J11rl• 
1 ~ L~Tl1a'lJTllil3J';:) ~tl1:: Ll-1 ~ LLlil::~11,;:) 1~Tl::LLUUL~LLUuau LLlil:: ~1V11'lJ')1U 1U~1 L~ a n ttu 

Lrta-1,;:)1 n'lJ'YlL1rJUTl al1~1L~ afn11LlaU~~~U1;1u LUULUaVl111 rJl"J51 ~1V11'lJUn~nM1 1::~'lJ 

mnJnJ1~1 ~-11i"llaLla'lJ"1lii.~L~an~a'lJ 4 ~1L~an 
... ... 

(Testing 

Management System : TMS) 
AI d A cs' ~.c:I o~ Ad 

LUa-1';:)1 n'lJ'YlL1rJUTla3J~1 L~ a1n11LlaULUU'lJ'YlL1 rJULl1L1';:)1UU1::LTl'YlVIU-1 ~-1 
'II 

111 rJlU~1'lJ'YlL1rJU,;:)::~a-1iiTl113JLl3J\l1m1U~1 La-1 ~a ~L1~ULl13J11rl~n'M1L UaVl1Ll11::~1-1 ~ 

L~~1 rJ ~ULa-1,;:)U,;:)'lJ LLlil ::Lri a L1rJU';:)'lJ LL~1 Ll13J11rl1~ ~lili3J~'Yl~'Yl1-1n11L1rJULLlil::U1::L3ju~ lil 

n11L1rJU1"1.1a-1~ULa-1L~ ofl-1 LTl~a-13ja~l mUn11m1'Yl~lila-1 L~ aVl1 U1::~'Yln-Tl1~'iI a-1'lJ'Yl L1rJ U 
'II • 

LLlil ::tl1::~'Yln-~ lil m-1 n 11 L1 rJ U1'i1 a-1 ~L1 rJ U ttU ~1,rrJL~ a anLL 'lJ 'lJ 1~ rJ1iLL 'lJ'lJ 'Yl~ Lla 'lJ"1lii.~ 
'11'11'11 

L~ an ~ a'lJ 4 ~1L~an ~1V11'lJ LL'lJ'lJ't1~Lla'lJ~lmUn111,r~Tlf-1iiu1::n a'lJ~1 rJ LL'lJ'lJ'Yl~Lla'lJri a U 

L1rJU (Pre-Test) LL'lJ'lJ'Yl~ Lla'lJ111 rJVlU1rJn11L1rJU LLlil::LL'lJ'lJ'Yl~Lla'lJVI ~-1 L1rJU (Post-test) 

1~ rJ ~1') rJ L ~ a a n LL'lJ]J 1~ii n 11,r~ Ln 'lJ "lla Ll a 'lJ rf-1 VI 11 ~ 1i1-11U ~1 U"lla 11 lil 
'II ~ 'II 

(Database) L~rJ1nu oH~111rJlu~1u"lla3Jlil ,;:)::'Y11n11LLrJn"llEma'lJLiJuVlu1rJn11L1rJULl' LLlil::Lri a 
~ 'II 

~a-1n111i"llaLla'lJlUVlU1 ~n11L1rJul~ nLl13J11rll"J51TIn11Ll3J L1rJn';:)1 n~1U"ll a3JlilTl~-1"lla Lla'lJ 
• ~ 'II 

aan111 oH-11Un11~l1LL~~::Tlf-1n,;:)::L~"llaLla'lJ~L3J41nu L~a1idi~Tl1111 L"ll1hD-1;1U oH-1~ liln11• ... ... 
aanLL'lJ'lJ1::'lJ'lJn11,)~n11"llaLla'lJTl1-1it ~1,rrJ"1.ImLtl-1n11aanLL'lJ'lJLiJu 2 Ll1U ~a Ll1U 

'II 

n1::'lJ1Un11Ll11-1~1U"lla 11 lilTlt-1"llaLla'lJ LLlil::Ll1un1::'lJ1Un11U1~1U"ll a 3J lilTl ~-1"ll aLla'lJLulmU 
~ ~ a ~ 

n11'Yl ~ lila-1V11U1::~'Yl n-111~'iI a-1'lJ'YlL1 rJULLlil::U1:: ~'Yln-~ lil 'Yl1-1n11L1 rJU1"1.1 a -1 ~L1 rJU 
'II 'II 

... 
3.3.3 fl1"iiif"i1\l LL1J1Jf1~iifu1J 

n) L~ rJU"llaLla'lJ 1Un11L'~ rJU"lla Lla'lJL~ aLl11-1 LL'lJ'lJ'Yl~ Lla'lJ1~~lili3J~'Yl~ 

'Yl1~n11L1rJU ~1,r rJL~'Y11n1 ~nM1V1tnn11LLlil::1t1 LL]J'lJn11Lii rJ wlla Lla 'lJ~rl n~a-1 ~111~Li 
'11'11'11 



n.. OJ fit OJ .. 

tLU'l1.U-t~1 t!!re!3lfo'l1.L!!:uL~I1!3~!3lfoLtttLU'l1.1..'l1.Jl.1J1 ::t~!3 ~' t!!re!3lfo'l1.L!!:'l1.t L't!! MLLI'IU~!:£~I1!3~!3lfo 

U~ 'l1.,CttLULklo 'l1..t1.UL~ !3lfo O£ 'l1.l'l1.L~ L'~~~L'!3 ~~1ft1Jl-U~I1!3~!3lfo::t!!1'!3lfo 09 'l1.U1.L~ ~1Jl-t ... ... . bb 

~1 LttUtLreL~MLLIm~!:£ ~11!3~ !3lfoL~~1~t~U1LrtL~j\::L1~1 ~1LUt!!t:I UL~ 

~1t!!t:I~~1LU!3~m!3~~u.z.tr1LttUtLre~ 'l1.~!3~1reLl~!:£I1!3~~u.l1m1 
b 

LlL'~~11 'l1.lJt1tLUlJl'l1.III.UU. OL'O LlUULre !3~lLt!!U ~'l1.III.LUu.lA"mU1fCL~'l1.re!3Jl.1fCLl~L~ 
It=' I r:=r rr I D F'''' ?F' • 

!:£ z-~ 'l1.lCl3S-1fCLl~ ~IJ l'!1.III.I1!3~~u.l1m1 L~~1I1!3~~u.l1m1L'!3fT.'l1.ltl3S-1fCLl~t!!t:lIJLI1~!3U1LreL~
• I, II 

L~LlII.ml 'l1.L~tLUt!!t:lUL~ IJ l 'l1.1II.::t!!~1m!3~~u.l1m1 L'!3fT.'l1.re!3Jl.1fCLl~L~LIII.'lUl'l1.L~tLUt!!t:I 06'0 •D " 7F' • D 

fb 

I1~L!A1L~!:£ ~Z-~)i t~~Z.tlJ~ll1!3~~u.l1m'L'!3fT.'l1.~!3~1fCLl~I1~::t::~m !3lfo O£ 'l1.l'l1.L~ ~1'l1.!3 
bb fb 

!3ret!!U::t!!11L'U1fCt!!U'l1.lJt1t:1U'l1.11L~utLreLklu.I1!3~!3fT. !3~ 'l1.fT. OZ'O ~11L'~L~re U'l1.11LM~L'l1.L!3L~re 
•I • I f="" D f' It='.f" '::: f=" D If=" ID 

fb 

~I1!3~!3lfo !3lfo OZ 'l1.l'l1.L~ ULIJL'L,tTo'l1.!3~ -IJL~L'L,tTo'l1.!3~ 11~::1'l1.W!3 !3~ mro -OZ'O L'L~III.::tL~!J 

b 

IJ LWLIJ reLl~I1~::1reu.I1!3kl!3fT. Lll1M 13fT. OS ~rtlll.L'U.I1!3~!3fT.'l1.l 'l1.L~UL~I1!3~!3fT.L'!3fT.MLLIm~ 
I .... I='f=". '" "...." 0 " ... 

LIII....1II.::Lt ~1 ~tLUt!! t:I~1 L'~ l1!3kl ~ U.111111 L'!3fT.'l1.~!3~ 1fC Ll~::t!!'1 U'l1.11 L~~ L'l1. L~ L~LlII.tLU IJ L~ 

bb 

UW re Ll~ L~LIII.1LU IJ l~ 1113 U::1~ L'~ l1!3kl!3,tToL' !3fT.M LLIm~LIII.j\::Lt~' ~tLuLkloLre L'LfW l~ re ~U 

L' !3fT.I1!3~ ~ U.1LU t!! t:I Ltt1 LU'l1. (}1 11!3~!3,.fT.L' !3fT.M LLIm ~ LIII....III.:: Lt~ 1~ (fT. 
fb..,. • 

'l1.~ 09 'l1.l'l1.L~ 'l1.E-lft1t!!1t!!lt}!3'l1.LklotLU L'!3~m!3[JlJl'!1.III.'l1.t t!!rt!3,tTo'l1.L!!:tLU~~I1I1~t 

LJl.~'l1.1J~1tLU'l1.L~~ t~'l1.::1Mt!! ~L'reJl.Lt[! t!!1'l1.1 ~U. 1IJ~ LIJ u.~LlII.re [!t!!1'l1.1 ~u. 1::t!!11}~~L~LIJU.~ 

,.,. b 

::m ~ }!3 ~1 t~re!3 ~[! t!!1'l1.1 ~u. 1LJl.~LfT.Lkl ~~Lrl1 fl1&.~I1~::tLHU~U.tt !3~ 11!3~ !3lfoL'!3fT.MLLIm~ 

bb 

LIII.!3 ~ 1Z.t~.L'L[J!3l~re ~U L'V! L'Lf313 t~re ~UI1~I1!3~ ~U.~1I1!3~~U.111111 Ltt (U 

b 

ru~~l!lu.rtm1ImftM.lll'IU~llt1.!.lU 17"£"£ 

ll.1.1l.l Ltt.t·o, rtf.WI.6UM.t-Jl,,~t-~::f.ll.lll.6trtLI.6HI.61.61 (( ''"'lito l? '=;II "="1' , ... (filii I'tI 

l.6!-llf.LrtL~I1B~B~L~o, l.ft" L~ M.~'t,\l"L Y1gLo,~L» rtL @~"H 1.6l't"L~~rtf.W~UM.t-~'~t-~::f.fllll.6!­

rtL 1.6t-f.1.6~ Ll.6!-llf.LrtL~L ~ @~:: ll~" 11@~@~L nHL 0, ~~ 1.61 (:::>01) rtf. f. U ~ UM. t-~ ,~t-~::f. fllll.6!­

::llm "@~IrtLI.6t-f.1.6t-~~IrtLt~LY1HLo, ~fl L~L~l.6rt"t-~fl.@~@~Ltt (AoualS!SUO:) JO xapUI)
"I I" 

reuu~ l1ML'~1~L'kl::t~U~~::t!!11 LIII.!3P.1fCL~L'1~L'IJ ~ 1fC Ll~LmtL~~ (~ 

'l1.fT.L'1J rekl::Lre 111.1 
,f' :=' 

b fb 

J1.tfT.W11L'1~11!~1LULklol~11 ft'L!3:'III.~mU1L,tTo1fC~:;LreIll.1 L't~l~ UUl~ ft1!3:'III.'l1.~1~E-.H~LHLLI 

ft'L !3:'111.~ 'L~'l1.III.L!!~re L~'l1.1J~1~ L' !3fT.rtt1U ~l1M~~utLre L~ 1113~!31T-L~N~ ~ UUre Lt~ Lm1L~~1J ~1 

L'~III.L'~~U~'l1.lu.I1u.Lre~ 'L'l1.1J [!:1~I1!3~!31T-Ltt1LU'l1.1J1 11!3~!3,tTo'l1.LU.~U,~ (fT. 

13fT. 017 'l1.l'l1.L~'l1.~L'U. ..... D 'C:l" ....
... ... 

rel1 'l1.1J~1~ L'!3fT.'l1.1J~11LU L'Lu.~u.l1re!1 t!!t:I~~2-t~I1!3~!3 ,tTo'l1.l'l1.L~Jt::Lt~1 ~1LU~t:I UL~:;t!!11 11!3~!3,tTo 

'l1.1J[!:1tLU'l1.U1L~'l1.!3!l U!3~1l~ V (sao!04:) aldmnll\l) 11!3~U!3~mmm!3~!3,tTo!3~ ~1~'l1.III.L!! 

~O~ 

.,
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... ftl ~ A ...
Ut'lL'imULiit:::lJ 'i::: lItt'l fi e.l at'll\lnl 'iL'iU" 

~1 Vl1U LLlJ lJ 'Yl ~ fHl lJ ~1,n 'U.nT'i'Yl ~ ~ Eh1 Vll1.h":: ~'YlTIfll 'Y'l"l.l El 'I1lJ 'Yl L1 tI 'U. LL~:: 

U1::~'YlTI~ ~'Yll'11 nl''H1 tI'U."l.I El'l1 ~L1t1'U. U1::n ElU~1 tI LLlJ lJ'Yl~ ~EllJri El'U.L1 tI 'U. (Pre-Test)
'IJ
 

'" I A - ~
 
LLlJU'Yl~~EllJ'Yll tlVI'U.1 tln11L1t1'U. LL~::LLUlJ'Yl~~ElUVI ~'11 L1t1'\.1. (Post-Test) 

n) ~fl'11 LLlJlJ'Yl~~Eluri El'U.L1t1'U. (Pre-Test) LU'U.n11~fl'11Lvl El'Yl~~EllJVll 

1..h::~'YlTI~ ~ 'Yll'11 nl1L1 tI 'U."l.I El'l1 ~L1 tI 'U. ri El'U. n11~El'U. (Epre ) 11n El'\.l.nl1L1 tI 'U.~1 tlU 'Yl L1t1 'U. 

flEl1l~1 L~ Elfnl1~El'U. ~l1t1'U.iifl1111fL~ tI'H1ULdElVllU'Yl L1 tI'U.1IlmtEl tIL~ tI'I11~ ~1V11lJ1TIn11 
'IJ 'IJ 

~fl'11LLlJlJ'Yl~~EluriEl'U.L1tJ'U.l'U.n111itlflf'l1d' fiEll"1flTIn11G4'1J"JrEl~ElU (Random) ,nn~1'U.,]El1l~· 
, a 'IJ 

fla'l1']El~Elu~i~L~1t111Ll ~111~1'U.1'\.1.~'Yhn11filV1'U.~i.l ~1'\.1.1'\.1. 50 ,]El ~iJ1mf'U.rhn11~fl'11 

LLUU'Yl~ ~ElU ri El'\.l.L1 tI 'U. 1~ tI n11i~ ~ 11 'Y'l1'\.I.1t1 LlUUL Eln ~11~'I1 ~ 11 vf Lvl Elfl1111 ~::~1 n 1'U.n11 
'IJ 

v '" I d _ d 

"l.I) ~jl'11 LLU U'Yl~ ~ElU'Yll tlVI 'U.1 tln11L1 tI 'U.LL~:: LLUU'Yl~ ~ElUVI ~'11 L1 tI 'U. (Post-

Test) LU'U.n11~fl'11 Lvl El'Y1~ ~ElUVllU1::~'YlTIfll'Y'l"l.lEl'l1U'Yl L1t1'U.fl El3J~1 L~ Elfn11~El'U.1::Vl11'11n11 

L1t1'U."l.I El'l1 ~L1 tI'U. (E1) i.tlV11U n11~fl'11 LLUU'Y1~ ~ElU111 tlVI';'1 tln11L1t1'U. LU'U. nl1~fl'11 Lvl El 
'IJ 

'Y1~ ~ElUVllU1::~'YlTIfll 'Y'l"l.l El'l1U'Yl L1t1'\.1.VI a'l1n11L1 tI'U. (E2) LL~::U1:: ~'YlTI~ ~'Yll'11 n11 L1 tI'U.f"l.l El'l1 
'IJ 

",.,:t "" d 

~L1t1'U.VI~'I1n11L1t1'U. (Epost) 

o - A.,:t '" .... I d "" 
~Vl1U11ml1~11'11LLUU'Y1~~EllJ'Yllt1V1'\.1.1tI n11L1t1'U.LL~::LL1.JlJ'Yl~ ~EllJVI ~'11 

L1t1'U. "il::lmTIn11L~tl1n'U. fiEl hlTIn11G4'1I,]El~Elmnn~1'\.1.,]El1l~fla'l1,]El~Elu~i~L~1t13JLl ~111 
, a 'IJ 

"iil'U.1 'U.~rhn11filV1'\.1.~ i.1LL~1 t~ miln11~fl'11LLUlJ'Y1~ ~ElU ~'I11 'U.U'Yl L1t1'U.fl El1l~1 L~ Elfn11~El'U. 

LL~::1~~L1t1'\.1. 'Yil LLUU'Yl~ ~EllJ1'U.U'YlL1t1'U.fl El1l~1L~Elfn11~El'\.l. ~~~'U.l;f'U. LvlElfl113J ~::~1n1'U. 
'IJ 

..... lC5I 'J ..... ~ d~. ~ 
3.4 n1'ii.lf'i1\l LLUUi.lfalJ n1aJ~'J1aJTt\lTta L'llla\le.lL'iU"t'laJGI aUt'lL'iU"... 

3.4.1 filV1'U.~1~tlU1::~'I1~"l.IEl'l1LLUU~ElUm1l Lvlmili.uli1.'U.n11LnU11U1111,]El1l ~ 
, 'IJ 

l~~El~ fliEl'l1 nlJU1::1tJ"lnr"l.l El'l1'111'U.litI 

3.4.2 filV1 'U.~1U LLUULLUU ~ElU m 1I~1 i tA'I1 ~1itI filV1'U.~ LU'U.LLU U ~EllJ tll11 LL U1J 
'IJ 'IJ 

m~11ff1'U.1J1::mrn~h (Rating Scale) m3JLLlJU Likert's Scale filV1'U.~j::~Ufl113J~~LV;'U.i.l 
...... .f 

5 1::~U ~'I1'\.1. 



103 

5 
... 

Vi:lJ1rJm ~..1 'I''Hlh :IJ1 n 

4 
... 

Vi:lJ1rJm ~..1'1"l e:J hfi e:JU"1J1..1:1J1n 

3 
... 

Vi:lJ1rJm ~..1'1"le:Jhlhumn..1 

2 
... 

Vi:lJ1rJm ~..1'1"l e:J hfie:JU"1J1..1Ue:J rJ 

1 
... 

Vi:lJ1 rJ fl..1 ~..1'1"le:Jl"iJue:JrJ 

3.4.3 ri1ViU~U1::L~U~~e:J..1m1~e:Jufl1:IJ 1 un111,rmlf..1d~~.yhm1~mf1LLG=l:: 
'U 

ri1ViU~U1::L~U 1um1~e:JU fl1 :lJTl11:IJ~..1'1"l e:J1"iJ"lJ e:J..1 ~L1rJU ~ 5:i~ e:JU'Yl L1 rJ UTI e:J:IJ ~1 L~ e:Jfm1~e:Ju ~ 
'U 

~~u1;fu~16 ~lU ~e:J f.huu1::ne:Jul~rJ~1~u"lJe:J..11u1LLn1:IJ LilU"lJe:J..1~15n1f1 LilU"lJe:J..1 

.1 .d VI ....1· ".1 .. ••1u111'1"l 111'1"l LTI G=le:JU ml 111'1"l1~ e:J ~lU"lJe:J..1L~rJ..1 u1::n e:JU LLG=l::L~rJ..1U11rJ1 rJ ~~mn1"U1L~Ue:J 
'U 

LLG=l::LilUUij ~:IJ~Ulf ff1Vi~U Ln ntGt1~1"J51 um1u1::LiiuTll1:IJ~..11"iJ 5:i~..1d 

4.50 - 5.00 Vi:IJ1 rJn..1 ~..1'1"l e:J1"iJ:IJ1n 

3.50 - 4.'49 'VI:IJ1 rJn..1 ~..1'1"l e:J1"iJfi e:JU"1J1..1:IJ1n 

2.50 - 3.49 'VI:IJ1rJn..1 ~..1'1"le:JhU1UnG=l1..1 

1.50 - 2.49 'VI:IJ1rJn..1 ~..1'1"le:J1"iJfie:JU"1J1..1Ue:JrJ 

1.00 - 1.49 'VI:lJ1rJn..1 ~..1'1"le:Jl"iJue:JrJ 

~.mm1U1::djuTll1:IJ~..1'1"le:J 1"iJ"lJ e:J..1~L1rJU ~5:i~e:JU'YlL1rJUTI e:J:IJ~lL~ e:Jfm1~e:JU 
'U 

5:ifi1Lu~ m 'Yhnu 4.28 ,r~ milU1::~U~..1'1"le:J1"iJfi e:JU"1J1..1:IJ1n ~l:1J11fl~1U~G=ln11U1::Liiul U 
'U ~ 

LL~ G=l::~lU ~..1 LL~~..11 U~111..1~ 3.3 LLG=l::ff1Vi~U11rJ ~::L arJ ~m1U1::LiiUTll1:IJ~..1'1"l e:Jh"lJ e:J..1 

~L1rJU ~ij~ e:JU'YlL1rJUTle:J:IJ~lL~ e:Jfn11~e:JU ~..1LL~~..11 U111T1~U1n n.2 
'U 

4.50 :IJ1n 

4.61 :IJ1n 

4.19 

4.14 
'-' 

5. fflum1ti.1L~umUe:J'VI1 4.03 

4.20 

4.28 
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3.5.1 n1"i't1~HHIU'VI11..h::i't1fill"W'D il\JUflL1BU 

n) lt1LLUUYI~HH)uriam1~ll.(Pretest) '1JYI~~aunUmhJ~1arJ1\11~~lt1, 
LLUUYI~ ~tluri tlll.L1~WY\'i~~L~1~~'nll.1::UU nT'j~~m1fl111j'~' (LMS) 'U'Yl~ ~aunu 

'II 

irn~m~11::~1Jlflrunn~1 .ffll.iJ~ 2 ~"1J11"151 LYlfl1ll.1~mfla~~1 L~ af mu.::1'Ylm~1~~fLL~::.. .. 
LYI~1ll.1~fi ~a ~1::Vl11\1n11L1ml. 1"151 1::uu~~n11~TU.;ra~~ LL~::~hu.n11L1ml.Vlu·mrJ a ~ 

'II .. 'II 

L~a\l m1'YiTu.af3T~hL"ll-ill.mLL~1 -;i1ll.1U 39 flU 1~~1~HL1~U'YhLLuuYI~~aut-l1u1::UU 
'II 

m1~~m1fl11~i'(LMS) ~~liIL~1~~ln~ 
'II 

"lJ) lt1l:-1~n11Y1~~auri aUL1~um~,;)11nl,1 r~ ~1~n~,~~'JarJ1\1~1 ii.%1V11U 

Vl11..h::~YlTI1l1Yl"lJa\lUYlL1~ulum11~~flf\ld ';i1U1U 39 flU ,;)lnl:-l~n11Y1~~aU"lJa\l~\1~U 
.' 'II 

yf\lVl~~ ';i1U1U 50 flU ~\IV11'$,;)ln~~11i1ahld 
'II 

.... .c::t a I. a 
l:-IL1~UL1~U,;)lJLL~~::VlU1~m1L1~U 
'II 

E 2 Vlm~ii\l 1J1~~YlTI1l1Yl,;)lnm1Y1~~auVltr\lL1~U Lrlm1~U';)U'YJnVlU1~m1L1~U 

VI~1~fl11~11tl1~\lLnrn'l'180 : 80 '$11 80 ~1LL1nl~LiJu E1 tl1U80 ~1V1tr\ll~LlJu E2 

UYlL1~Ufla:JJ~1L~afm1~aU (CIP) ';)::ij1J1::~'YlTI1l1Yl E. : E2 = 80 : 80 VI~amnn11 
M


IEu
 
E,= ;=1 

M 

(t.x, IN}100 
E = --'----~--2 B 
E I = 1J1::~YlTI1l1Yl"lJ a\lu 'YlL1~U1::Vl11\I n1::U1um1 LlJufhLu~~"lJ a\l1J1::~'YlTI1l1Yl 

" I a I Q.;f 

VlU1~n11~~U~a~'Yl\lVl:JJ~ 

Eli = 1J1::~YlTI1l1Yl,;)lnm1'Yl~~au1::Vl11\1L1~U"lJa\lVlU1~m1L1~u~a~ i fi~,;)ln . , 
.... a a 0 Q..f .A I I 

1a ~~::"lJ a\lfl::LLUULu~~'Yl';)l nm1Y11LLUU'Yl~~aUVI~\1 L1~UVI U1 ~~a ~ i "lJa\l 
...... ...." 
um1~UYI\lVI:JJ~ 

E 2 = lh::~YlTI1l1Yl"lJ a\lU'YlL1~Ufl a:JJ~1 L~afVl ~\lm1L1~Ufl1Uyf\l1"151 fi~,;)1ni'a ~~:: 

"lJa\l~::LLUU~'$,;)lnm1'Yh LLUUYI~ ~auVltr\lL1~Ufl1UYI,nVlu1 ~m1L1~U VI~a 
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.	 . 
A.	 ea" .cII #:llI I Q t.cll Q. 

fla fI::LLU'U.111Ja\l'U.m"HJ'U.fI'U.'Yl j 1::Vl11\1L1£J'U.VI'U.1t1L1£J'U.'Yl I 

A ~	 , d ,Qf. 

fI a fI::Lm'U.L~1J"lJa\lLLUU'Yl~~aUVI'U.1t1L1£J'U.'Yl I 

B	 ~EJ fI::LLUUL~1J1JEh'LL1J1Jf1~HEJ1JV\~~Ul1L'-irJU v\~f) Post Test 
.,

A 0 .... Q ....

N fI a ~1'U.1'U.'U.m1£J'U.'Yl\lVl1J ~
 

M ~a ~1'U.1'U.VlU1£Jn11~£J'U.cia£JL'U.i~li'U.
 

fI) L~~L1£J'U.L1£J'U.L itaVl1~1::LL~ fl::VlU1£J LLfl::th LLUU'Yl~~aU'I11£.IVlU1 £Jn11 
'IJ 

L1£J'U.	 L'U.,r'U.~ a'U. d~1~£J1,~iin11aTIU1 £.I L~ £.11 rluifin11Liu'Yl L1 £.I 'U.L~~L1£J'U.'Yl11U ~lni'U.L ~ 
'IJ	 'IJ 

~L1 £J'U.L1£J'U.L itaVl1 ~11::"lJ a \I VI U 1 £Jn11L1£J 'U. ~ fhVl'U.~ LLfl::L ri aL1£J'U.~ULLtf1 Llf~L1£J U 'Yh 
'IJ	 'IJ 

LLUU'Yl~~aU'I11 £.IVlU1 £Jn11L1£J'U."lJ a\lVlU1 £Jn11L1£J'U.tt'U. ~\lL 'U.n11L1£J 'U.LL~ fl::VlU1 £.Ii'U. ~1~£JI,~ 
'IJ 

fhVl'U.~ L1fl1L'U.n11~m~n VlU1 £.I n11L1 £.I 'U.fl:: 2-3 i111J\I LLfl::L1 fl1L 'U.n11-n1 LLUU'Yl~~aU";l £.I 
,	 .cII I .cII 0..... I I , 

VI'U.1 £.I n11L1£J'U. VI 'U.1 £.I fl:: 15 'U.1'Yl LLfl ::~1V11U1:: £J::Vl1\1"lJ a\ln11'Yl ~fl a\l"lJ a\l LL~ fl::VI 'U.1 £.I n11 

L1£J'U.i'U. ~1~mhVl'U.~L~iin11'Yl~fla\l 2 VlU1£J~a~U~n.J ~\lL,rL1fl1LUn11'Yl~fla\lJ\lt%'U. 1 
'IJ 

iU~l.J 

\I) tb~fl~L~1J1iLfl11::~Vl11.h::~'YlTI1l1Y-l"lJa\lU'YlL1£J'U. (E1/E2) L'U.n11i~£J 

flf\ldl~iin11n1V1'U.~ Lnrn'Y1"lJ a\lU1::i%'YlTIll1Y-l"lJ a\lU'Yl L1£J'U. ~ a 80/80 ~\lL'U.n11i Lfl11::.JVl1 

U1::i%'YlTIll1Y-l"lJa\lU'Yl L1£JU 1~iJn11'\.b~ fl"lJ a\ln11'Yl~ ~aU'I11 £.IVlU1 £Jn11L1£J'U."lJa\ln~1J~1 a ci1\1,., 
,]1'U.1'U. 39 fI'U. ~lm1\1 2 VlU1tJn11L1£J'U. 

3.5.2	 n1':i't1l.91i:fDlJVl11.h::a't1fie.lGt't11\1n1'n~U" 

n) L~~L1tJ'U.-n1LLUU'Yl~~auVltf\lL1tJ'U.(Post Test) Lria~L1tJ'U.L1tJ'U.fl1U'Yln 
'IJ	 'IJ' 

VlU1tJn11L1tJ'U.LLtf1 L~~L1tJ'U.-n1LLUU'Yl~ ~auVI tf\lL1£J'U.l~tJL"151fin11~aU~lmLUU'Yl~ ~auVI tf\l 
'IJ ., 

L1 £.I 'U.L'U.1::uun11~ ~n11f1111Jf (LMS) ii~1'U.1'U.ia~aU't1\1V11J~ 50 ia fI::LL'U.'U.L~1J 50 
'IJ 

fI::LL'U.'U.	 ~\lVl11~~ln~~1~aLud 
'IJ 

.1 .... E -E >60 
lJ1::~'Ylli~fl = post pre ­
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• 

LrlEl Epost = lh::ID1TI1l1'V'l'il El..1UYlL1t1UTlEl1J'W"JL~ElfVl&r..1n11L1t1Umu'tf..1icn1 f1~,l1n 

1El m~::'iI El..1T1::LLUU ~l~'il1 nm1l11LLUUYI~ "ElU'VI&r..1L1t1UTl1UYln'VIU1 t1m1 
1 

L1t1U'VI1ElYl~"ElU'VI&r..1L1t1U = E2 

E pre = 1::~Ulh::~Ylfi1l1'V'l'il El..1~L1t1UnElUm1L1t1uicn1 f1~'il1n1Elm~::'iI El..1T1::LLUU~ 
11 

li'il1nm1l11 LLU UYI~ "ElU n ElUL1t1U 

N

IXi 

=~xl00Epost NB 

,... 
L1J El 

E pre 

A 
L1J El 

'iI) U1 ~H~~l~1J1iLTl11::'VI"''VI11b::~YlTI~~Yl1..1n11L1t1U1'i1 El..1 ~L1t1U'il1n 
11 11 

UYI L1t1 UTI El1.l 'W 1 L~ Elfn11"El ULLU U "El UL ,,'11.1 UU1::UU LTl1 El1i1 tI aUL YI ElfL ii~ ~ L11 U n11 

LmtlU Lfi t1U ~ ~~T\I'iI El..1 ~ ~m1Y1~ "ElU'VI&r..1 L1t1U (Post Test) nu ~~m1Y1~"ElUnElUL1t1U 

(Pre Test) 

, 
Q..« A Va 0 Q..<o d ~ a .., 'U::::l. .... 

'VI ~..1'i11n 'YI ~ L1t1UYl1 LLUU'YI~ ~ElU'VI~..1 L1t1U (Post Test) L"1'i1 L1t1U1 El tI ~ 1'i1t1 
11 11 

l~LLliJn LLUU"ElUfl11.1 Lvi El1~1::~UTl111J~..1'V'l El11iJ'iI El..1 ~L1t1 U ~ 5j ~ ElUYI L1t1UTI El1.l'W1 L~ Elfm1"ElU 
11 

LLUU "ElUL ,,'11.1 U U 1::UULTl1 El1i1 tI aUL YI ElfLii~ ~11.1'V1 &rn,,~ 1"1'i11icn1 LYlTItUt~ ~ TI El1.l 'W1 L~ Elf 
11 

~..15jlh::L~u1 Un11"ElUfI11.1 lh::n mJ~1t1 ~1Ulh::nElU1~ mt1hJ'ilEl..1hhLLnd1.l Gf1U'ilEl" 
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• 

~1 anM1 ff1'U.~ fh111.lrnl'l .fll'VHfI ~ fJ'U.'h'l1 .fl1y.j1~lEl ff1'U.~ El'i L~rJ'i1.l1::n Elt! LL~::L~rJ'iU11r.n rJ 
'II 

n11U1 L~'U.ElLdEl'VI1LL~::ff1 'U.~ El'il.l ~tliJ~'U.1f ~'i n11'V11~1f1111J~'iy.j Elh"lJ El'i ~L1rJ'U. hw1"If 

Ln ut,li'11'U.n11LLl.l~ ~~~'iii' 

4.50 - 5.00 'VI1J1tJii'i ~'iy.jEll~1J1n 

3.50 - 4.49 'VI1J1rJii'i ~'iy.jElh~ElWU1'i1J1n 

2.50 - 3.49 'VI1J1tJii'i ~'iy.jElh1.l1'U.n~1'i 

1.50 - 2.49 'VI3J1rJii'i ~'iy.jEll~~El'U.-u1'iUEltJ 

1.00 - 1.49 'VI1J1tJii'i ~'iy.jEll~,xElrJ 

n

LX; 
x =..!.=!.­

n 

,
A ... .. 

L1J El X flEl fI::LLU'U.LU~ rJ 

n ... .t 
fiB ~ ~111J"lJ El 'i fI::LL'U.'U.'Yl'!'VI:JJ ~'lJ f1'i LLt!t! 'Yl ~ ~ElU
 

;=1
 
LX; 

.. ... 
n flEl -;i1'U.TU,-UEl1J~'t1'i'VI1J~ 

'II 



.,... 
'U't1't1 4 

4.1.1 t1'-::1f1n,­

l..b::"lf1 n 1~1 itUn111i[Jflf..1 if ~ el un ~n M1 ~ L1 [J U1 "lf11::lJlJ i ~ n 11 

~lu,jmJ~ 1::~mnruru1~1 .ffutJ~ 2 N1"ln1"lf1L'Ylfl t Ut~nfltl3J~'H~ elf fI rn::1'Yl[J1f'llff~fLL~:: ..., cu QlQI 

'L'YlTlt Ut~[j 3J~11'Yl[J1im 'Ylfl t ut~ih1"lf3J..1f1~'V'l1::Ufl1 

4.1.2 mi3J<A'l mh"• 
n shJ ~1 el ri1..1~1,n U m1'Yl~ ~ el" R1~ -r1J~11.h::~'Ylfi fl1'V'l"lJel"lJ'Yl L1 [JU LL~ ::'l.h::R'Ylfi~ ~'Yl1..1 m1• 
L'1md' LLU..1LUU 2 n~1I ~"it 

'IJ • 

n) n~ 1.1 ~1 el ri1..1~1 iR1~-rlJ'Yl~~ el"m::1J1Un11'Yl~ ffellJ~11h::~'Ylfifl1'V'l"11 tl..1• 
lJ'Yl L1 [J U LL~::1..b::~'Ylfi~ ~ 'Yl1" n11L1[JUi' L~ el~11\1 ffellJ-llellJn'V'l1el""lJel..1n1::lJ1lim11um1 

'IJ 

'Yl~~ el..1~11.h::R'Ylfifl1'V'l"lJ el..1lJ'YlL1[JU~el1\1\1::Ln~;rU 113Ji"L1~1~L~1I1::ff3J 1Un11L1[JU L~ mb 

"l1ellJn'V'l1el..1Luu-rm.h" ri el Um1'Yl~~el..1\11..1 ~ el "n~nM11::~1Jmru ru1 ~1 .ffutl~ 2 N1"lJ11"lf1 
~ v v 

L'YlfltUh nTlel3J~';lL~ elf fl rn::l'Yl[J1f'llff~fLL~::L'Ylfl t Ut~ [j 3J~11'Yl [J1 i m 'Ylflt Uhn11"lf3J"f1 ~ . , 
A I I &::C A .... ..., I d I I A 

'V'l1::um" 'Ylelm::~11..1m1L1[JU1"lf11::lJlJ\I~m1;j1U"lJel3J~LL~::~lun11L1[JU~U1[J[Jel[JL1el..1 
'IJ ... 'IJ 

n11 r11 U el{if~ L~ L'lJ'l5U 1.11 LL ~1 ~"n11 L~ el n n ~ 11 ~1 el ri1" itli1 n-n11 L~ el n LL lJlJ L\11::\1" 
~ 

(Purposive Sampling) -;llU1U 20 flU 

"lJ) n ~ 3J~1 el ri1..1R1~-rlJ~1'l.h::ff'YlTIfl1'V'l"lJ el..11J'Yl L1 [JU Ud::ff'YlTI~~'Yl1..1m1 
~ 

11[Jui' 1L~::f11111~..1'V'lel1\I"lJ el..1~L1[JU~ii~ellJ'YlL1[JUflel3J~1L~elfm1ffelU ~vr~U1;ru l*in-m1 
'IJ 'IJ 

L~elmLlJlJ Focus Group t~[Jm1-r1Jffifmun~nM1~ffuhL,j11111tfl1"m11i[J ~el un~nM1 

d::~lJmqjqj1~1 .ffutJ~ 2 ff1"lJ11"lf1L'Ylflt Utl'lnfl el3J~1L~elf f1rn::1'Yl [J1~lff~fLLl'l::L 'Ylflt Ut~ £j 

3J~11'Yl[J1im 'Ylflt Utl'l [j11"153J..1f1l'l'V'l1::um ~ el ri1::~11"m1L1[JU 1"1511::lJlJi~m1;j1U-llel3J l'l 
'IJ ... 'IJ 

LLl'l::~1um1L1[Juw\.b[Jriel[J L~el" n11rhuelfifl'lLl'lL'lJ-nU 3J1U~1 -;)lU1U 50 flU 

'" 
4.2 21"'G1il"'L,a~~6n'''~1Lii,.n1''fltil~u\J 

4.2.1 m1'Yl~~ el" L~el~lU1::R'YlTIfl1'V'l"lJ el"lJ'YlL1[JULLl'l::U1::ff'Ylfi~l'l'Yl1..1n11L1[JUi' 
'IJ 

n) n11'Yl~ l'lel" n1::1J1Un11'Yl~ffellJ~lU1::~'Ylfifl1'V'l"lJ el..11J'Yl L1[JULLl'l:: 

U1::ff'YlTI~~'Yl1..1n11L1[JU -r 
'IJ 

"lJ) iI~ L~ e:J n n ~ ,3J ~1 el ri 1..1 ~ 1i R1 ~ -r1J 'Yl ~ l'l el..1 n 1:: lJ 1 un11 'Yl ~ ff ellJ ~ 1 
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mn.J LL~::~ e)'u.m~::nU 

f1) 1~n~3J~":Hl~l.J·thn1"i~n'M1A3je:mT'H1£JU LL~::.yhnT'H1£JU'l1mJ'Y1L1mt, ~ 

fI a3J~1 L~ afm"i~au~Yr'llu1~uLiJu"i1£JUflfI~, 
'I) 1u"i::VI"i1.Jn1"iL1£JUVl1nUn~n'M1~hr a~.Ji£J a~ qj1~ 1~£Jn3jam3Ji,~LL~:: 

Wjim)::'Yi1m"i"iJ~UU YI nunJVl1~Ln~~Ui,1' 
~ v 

"iJ) ti,1,ra3J~~'Yi1m"i"iJ~uuYlni,1 LL£Jmtlu 2 a-1U ~a ff1Um"iU11J1h.J, LLm"lJ 
~ 

U'Yl L1£JU a-1U"lJ a.Jn1"ii~ n1"i~1Um"i'Yl~~a.J LL~::ti,1 i,UU1UU"i.J LLni."lJ ~13J f1113JLVIm:: ~3J V1~e:J, 
Vlln Lt1uuruVl1~1UU'Yl L1 £JU ~1i£J n"iJ::ti,1i,tllnn 'M1 nU~L ~£J1"1f1 nJ 

cv '\I '\I QI 

4.2.2 n1"i'Yl~ ~BUVl1tl"i::i'YlTI-fllYl"lJ a.JU'YlL1£JULL~::tl"i::i'YlTI-~ ~'Yl1.J m"iL1m.tl' 
~ 

n) i~L~1£J3Jm13JYl1'B3Jfim.l,'yhnT:i'Yl~~a.Jl~£Jmi£J"iJ::'Yilm"iU~Vl3J1£J1U, 
~ 

L1~11ff~ atln"irn fftllU,~ LL~::'Yi1n1"ii~L~ann~3J~L1£Ju,~~a~"i::Vl11.Jn1·H1£JU,1"1fl"i::1JU, , , ~ ~ 

~~n1"i;j1U,,rEl3J~ LL~::~·hu,m"iL1£Ju,VI'\.bmja£J L~a.J m"i'Yi1u,af«~i,~L'lJ',rU, 3J1LL~1 1ilU,1U, 50 
~ '\I • . 

flU, LVi El i~ L~ a n Lt1u,ml3J ~1 a rJ1.J~1 ii.t1VI1UVl1l.h::i'YlTIfll Yl"lJ a.JU'Yl L1£JU,LL~::tl"i::i'YlTI-~, ~ 

f1) ti,1~Hml"i'Yl~~a'IJ3Jl'thn1"i1Lm1::~ til~~n1"i'Yl~~au YlU11 i,~f1~LL'l.I.U, 

3J1nn11 30% "iJ::'Yi1n1"i~~ElBn LYl"i1::nB11Ltlu,~~iim13J1'~U;j1u,3Jlriau,LL~1LL~::n1~~n1"i 
~ ~ ... 

'Yl~ ffElU YlUil i,~f1:: Lm'l.l.'Ua £Jn11 30% "iJ::ii ai~1 Lt1u,n ~ ,3J ~1 B ~l.J~1 ii.tlV11U'Yl ~ ~ a.JVl1 

lh::i'YlTI-fl1Yl"lJ a.JU'Yl L1£JU,LL~::1.h::i'YlTI-~~'Yll.Jnl"H1£Ju, ~.Jii-;j1U, 1U, 39 flU, 

'I) 1~n~3J~1a~1.J.yhm"iL1£Ju,L ttaVl1U'YlL1£JU,~1 £JU'Y1L1£Ju,f1a3J~1 L~ afn1"i, 
~au,LL~ ~::VI'\.h £J n1"i L1 £Ju, LL~::L~ eJL1£JU,L ttaVl1"iJULL~1 1,rn~,3J ~1 a rJ1.J'Y'h LL'lJU'Yl ~ ~au'ti'l £J 

VlU1£Jn1"iL1£JU, 'Yh~n'Mrn::d'''iJu,mU'YlnVlU1 £Jn1"iL1£JU, 1~ £Jiin1"iL1'Wrl1.JL1~1"lJa.Jn1"iL1£JU,, 
~ • I .c:::I 

Lu,aVl1LL~~::VlU,1 £JnT:iL"i£Ju, 

"iJ) L~f)n ~ 3J~1a~l.JL1tJU,"iJUfI"iU'YlnVlU 1 £Jn1"iL1£JU,LL~1 llXml3J~1 a ~1.J'yh, , , 
...... 

LLUU'Yl~~auVI~.J L"itJ U, (Post-Test) 

Q) ti,1 ~~ n1"i'Yl~ ~auri aUL1£Ju,LL~::VI~.JL1tJU, ~i,~ 3J1'Yil n1"i1 Lm1::~f..J ~ ~ ahJ 
("iltJ~::LEi£J~~.J"itl~ 4.1 ) 

~ 
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• 1......."
 
Ulfll'101~11i11101l00UnUU1J111l01nlfl~1:lffll'l {

~1J1i10lil~~H'lillfill 
lflthdil1i/ll'l'l'Uo~ 

,- - - 1I11l~UUlll'l:th:ill1ifll'l 
, ..,. '" IVd . .
 : l1H01muuI'Uo~~nuu
 

fl::IIUU1Jlntd120% fl:IIUUUOU011 20"/', - - - - , 

4.2.3	 1fi~lLit'J.tn11LnuilmJ~T11111~.J'VH)h~an11'liu'Yl~tJU 
'II 

n11LnU'l1all~T11111~.JW a1\1~ an11'liu'Y1 L1 tJ'J.t"lJ a.J t:rL~tJU \I~'Yhn11Ln1Jil all~ 
'II	 'II 'U 

n1JUn~nM-1~L1jun~1I'il1acl1.J~l'VIi'U'Y1'ilffaU'VI11h~~'Y1i1l1WLL~~lh~~'Y1i~~ ,)lU1'J.t 39 AU 
q 

'VI i.J n11L'1tJU1l1 nU'Y1 L'1tJ'J.tf'l a lIvhL'il afn11ffaULff1\1L~tJU 1a tJ LL~1 1'il tJn11LL\I n LLU U ffau m 11 

m111~.Jwa 'l1l"lJ a.Jt:rL'1tJu~ii~ aU'Y1L~tJUTlallVhL'ilafn11ffaU 1~nut:rL1tJu'Yhn11'il amhmll 
'II	 'U 

'l~T11U'Y1nilmhrn:IJ L~mll m~1lJ 'Y11n111 Lm1~~'VI11~'ilUTl11 :IJ~.JW ah"lJ a.Jt:rL'1tJu~a11.1 
q	 'U 

All:1I	 Q, f/ 
4.3 e.lGW''if1@1iHl\luGt::1fin''11LA'i'::'''e.lGt 

4.3.1	 n11'Y1'ilffElU'VI1lJ1~~'Y1i1l1W"lJa.JU'Y1L~tJU 

n) \bLL1JU'Y1'ilffaUrlElUL~tJU(Pretest) 1t1'Y1'ilffaUnun~1I~"Jflcl1.J 1'ilmb 
q 

LLUU'Y1'il ffaUrl aUL~tJu~1~,r'ilL'il1tJ:lJ111.U1ULElnff11 1t1'Y1 'il ffau nUUn~nM-11~'ilumruru1'il~ 
'II	 ~ ~ 
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-Fuil ~ 2 '11"1.111"151tf1flt Utfl ~~H):lJVi'1b~H)f flrU.::l'YlrJlf11 '1(jJfUfl::b 'Ylflt Utfl ~ :IJ'VI11m.l1~U 

btlflt utflil'n''1l:IJ-:Jflfl~1::Um' ~mh::w;h-:Jn11b1UU 1"1511::lJlJi(jJn11;ilU-lltl:IJfl bbfl::~.hUn11 
'II .. OJ 

b1UU'VI'\.bmjtl£J b~·tl-:J n11'YI1UtlfiTfllflb"liiU :lJlbUh -;')lU'1U 50 flU t(jJuli~b1uu'Yl1 
'II 

bblJlJ'Yl(jJ'1tllJ fl-:J1um::(jJl'Mfil(jJtllJ~i(jJb(jJ1£J:lJtni 
"1.1) '\.t1~fln11'Yl(jJ'1tllJritlUb1£JU:IJ1Vi,;)11rnl byj ml(jJ~~ijfl'11:IJf:IJlri tlutltlnttl 

'II 'II 

:B-:J1Un111i£Jflf-:Jdmi£Jt~nl'V1u(jJt 1~ 30% til ~b1uuii~ fl n11'Yl(jJ '1tllJri tlUb1£JUt~fl::bbUU 
'II 'II 

:IJ1nnil 30% ifu ';)::i(jJ~-:Jttlt:J.iUl:1J1t1(jJfltl-:J bbfl::~1'V11lJ~b1£JU~b'VI~tlii tlilbUUn ~:lJi'1 E1ril-:J 
'II • 

~1i~1'V11lJ'VIltl1::~'YliI11~"1.I tl-:JlJ'Yl b1£JU1Un111i£Jflf-:Jd ';)1 n~ fln11'Yl(jJ '1tllJ"1.I tl-:J ~b1£JU J-:J'VI:IJ(jJ
'II 

-;')lU'1U 50 flU ~lJil ij~b1£JU~t~fl::bbuuittl£Jnil30% "1.Itl-:J1ilU'1U-lltl'1tllJJ-:J'VI:IJ(jJ -;')lU'1U 
'II 

39 flU :B-:J~fli-:Jbb'1(jJ-:JluI11fl~U'1n"1.11 

fl) 1i~b1UUb1UUb dtl'VI1'111::bb~fl::'VIU '1 mbfl::'tilbblJlJ'Yl(jJ '1tllJrll£J'VIU'1 £Jn11 
. 'II 

b1£JU 1wffu(jJ tl~dmi£Jt~ijn11tlilJlm fi£J'1nlJl~n111ilJ'Y1b1£Jul i~b1£JU'Yl11lJ ,;)lmruli 
'II OJ 

~b1£JUb1 £JUb dtl'VIl '111::"1.1 tl-:J'VI U'1 £.I nl1b1£JU ~ nl'V1U(jJ bbfl:: bri tl b1UU ,;)1Jbb~'1 1 ~~b1£JU'til 
'II . 'II 

bblJlJ'Yl(jJ '1tllJrll £.I 'VI U'1 £Jn11L1£JU"1.I tl-:J'VI U'1 £Jn11b1£JUtfU :B-:J1Un11b1£JUbb~ fl::'VIU'1 mru mi£Jt~
• . 'II 

nl'V1U(jJ bdfll1 Unl1~n'Ml 'VIU'1 £Jn11b1£JUfl:: 2-3 i'1t:IJ-:J bbfl::b'1 fll1Un11'tilbblJlJ'Yl(jJ '1tllJrll £.I 

'VI U'1 £.I nl1b1 £.I U 'VI U'1 £.I fl:: 15 U1'Yi bbfl:: ~1'V11lJ1:: £J::vil-:J"1.I tl-:J n11'Yl (jJ fl tl-:J"1.I tl-:J bb~ fl::'VI U'1 U 

nl1b1£JU'\.rU mi£Jnl'V1U(jJliijn11'Yl(jJfltl-:J 2 'VIU~£.I~tl itl(jJl~ ~-:J 1 ib'1fll1Un11'Yl(jJ fl tl-:Jb1JU 
'II 

bdfll 1 itl(jJl~ ~1'V11lJlJ'Y1l1£JUJ-:J'VI:IJ(jJ 2 'VIU'1£Jn11b'i£JU :B-:J~fl"1.ltl-:Jn11'Yl(jJ'1tllJJ-:J 2 'VIU'1£J 

i-:Jbb'1(jJ-:J1U(jJ111-:J~ 4.1 

-:J) Ul~~~t~:IJ11bfl11::~'VIltl1::~'YliI11~"1.I tl-:JU'Y1l1£JU (E1/E2) 1un111i£J 

flf-:Jdt~ijnl1nl'V1U(jJbn rnsn"1.l tl-:Jtl1::~'YliI11~"1.I tl-:JlJ'Yl b1£JU fi tl 80/80 :B-:J1Un111 bfl11::~'VI1 

tl1::~'Yli111~"1.I tl·m'Y1l1£JU t(jJ£Jn11'\.h~fl"1.l tl-:Jn11'Yl(jJ'1tllJrll £J'VIU'1 Un11b1£JU"1.Itl-:Jn ~:lJi'1 tl ril-:J • 
-;')lU'1U 39 flU ';)lnJ-:J 2 'VIU'1£Jn11b1£JU :B-:J~fln111bfl11::~i-:Jbb'1(jJ-:Jlu(jJl11-:J~ 4.2 bbfl::(jJl11-:J 
, 

.cI 

'Yl 4.3 

1.17::: 1,;'11 ii fl1Yl'l1n nTl'l1li1 a rJ1J"j":::'I'I-l1.l l ~tl'Wll v.l 

llI1iCl:::'I'I'\.htln17l~tl"(E1I ) fililliJ"~vtlCl::: 

1 641 82.18 

2 969 82.82 

1l~::anihl1'rnJf)"um::iu" 
82.50 

".l::M-i1"m::u·nl.nT'H~ml.( E1) 
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1PI1"S1\ln 4.2 LUWI·H·HmTd'V\1'I.h::~'Ylfi1l1l'l'JJEh1U'Ylb1tJU'VI~.Jm::U1Unl'H1tJU 

"S1t:Jn1"S 
0 

~1Wl," 

... 
o "'d q.,. 

-;J1U1Ut:-JL1t1'U.'Yl.J'VI:lJGl 
'II 

39 

~ ~ d 

fI::LL'U.'U.LliI:IJ'JJa.JLLUU'YlGltHIU'VI'W1t1'U. (Post Test) 50 

fI::U'U.'U.11:IJ'JJ a.J ~L1tm 11'.J'VI :lJGl~rh l~,;)lnn11'Yl1ii ~au'VI~.J L1t1'U. 
'II 

1,610 

th::~'t1fi1l1"'f'lJf)\lU't1t~1I,"'VIa\ln"S::lYJ'"t~1I,"( E2 ) 82.56 

I:-! ,m111 Lfl11::~'VI 1 'l.h:: ~'Ylfi1l1l'l'JJa.Ju 'Yl L1t1 'U.1::w:h.J n1::U 1 U n11L1t1'U. 'JJ a.J LL~ L'l:: 

'VIU1t1n11L1u'U. (E1) ,;)lnlil1"S1.J~ 4.2 l'lUi1 'VIU1t1m1L1t1'U.~ 1 ihh::~'Ylfi1l1l'l1::'VIi1.J 

n1::U1um1L1t1'U.L't''hnu 82.18 UL'l::'VI'UI1t1m1L1t1U~ 2 ~1.h::~'Ylfi.fll'vn::'VIi1.Jm::U1'U.n11 

L1t1UL ~lnu 82.82 L~a~"il11rn1LLLbl'lui1 iiU'Ylb1t1'U.~~1.h::~'Ylfi.fll'vn::'VIi1.Jm::U1um1 

L'1t1U :lJ1nnil'~'atlL'l:: 80 J.J 2 'VI'U1t1n11L1tJU UL'l::Lrla'Vl,;)11rn1'l.h::~'Ylfi1l1l'l1::'VIi1-:1 

n 1::U TU..n11L1t1 \1.11 :IJ'JJ a.J J.J 2 'VItb rJn11L1 tI U 'VWi1 l.h::~'Ylfi.fl1 'V'l'JJ a.Ju 'Yl L1tl'U.1::'VIi 1-:1 
d d I 1 V 

n1::U1Un11L1t1'U. (E1) :lJfl1L'Yl1nU 82.50 

~1'V11U~L'lm11 Lfl11 ::~'VI11.h::~'Ylfi.fl1'V'l'JJ a.JU'Ylb1tl'U.'VI~.Jn1::U1 Un11L1t1'U. (E2) ';)1 n 

'<il1U1U~L1t1'U.i.J'VI:lJliI '<il1U1U 39 ~m iifl::UUU'11:IJ'JJa.J~L1t1'U.i.J'VI:lJliI~rhl~,;)lnn11'Yl1il~aU 
'II 'II 

'VI ~-:I L1tmii~lL rhnu 1,610 fI::UU'U. ¥-lUi1 'l.h::~'Ylfi.fl1l'l'JJEI.JU'Yl b1t1U'VItf-an1::U1'U.n11L1t1U 

(E2) ii~1L'yhnu 82.56 Ili.nrU ~ L'lm~'Yllii L'l a-a'VI1'l.h::~'Ylfi1l1l'l'JJ a-au'Yl L1t1UfI a:IJ'Vl1blilafn11 

~aUbbuu~a'U.b~1:IJUU1::UUbfl1a"Jhtla'U.b'YlafLitlil ii~lL't'hnu (E1/E2 ) ~a 82.50 / 82.56 

bUUlUliI1:IJbnrn6Y1~ri1'V1UliIL-) ~ a 80/80 

4.3.2 nl'1'Yllii ~aU'VI1U1::~'Ylfit:-JL'l'Yl1·m1'1b1tJU 

n) llK~b1tJu't'hbbuu'Yl1il~aU'VItf-ab1t1U(Post Test) b~a~b1t1'U.b1tlUfl1U 
'II 'II 

'Yln'VIU1 t1m1b1tl'U.U~1 llK~b'1t1wyhbbUU'Yllil~au'VI~-ab1tl'U. tliltll-nfinl'd~aU,;)lmbUU'Yllii~au 
• 'II 

'VI~-ab1t1'U.l'U.U'Ylb1t1'U.fla:IJ~1blilafm1~E1'U.~'<il1u1W'1Ja~E1ui.J'VI:lJliI50 "lYa f1::U'U.'U.b~:IJ 50 

fI::bb'U.U srt-at:-lL'ln11'Yl1il~aU'VI~-ab1t1'U. ~.Jbb~1iI-al'U.1iI1'11-a~ 4.1 

'JJ) U1 t:-l L'l ~l~ :lJ11 bfl11::lf'VI1U 1:: ~'Yl fit:-J L'l'Yl1.J n11b1t1 U 1'JJ a-a ~b1tl'U. ';)1 n 
'II 'II 

U'Ylb1t1Ufla:IJ'Vl1blilafm1~au bU'U.n11bmtlUbYi tJUI:-! L'l~1.J"1IEI.Jt:-JL'lm1'Yl1ii ~au'VI ~-ab1tl'U. (Post 

Test) nUI:-!L'lnl1'Yl1il~auriam1Du(Pre Test) srt-allKt:-lL'li.Jbb~1iI.Jl'U.liI111-a~ 4.4 
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. 
\ij'l'l'Hln 4.3 LUWI·m1'l'VI1fi11.h:::~'Ylli~tl'Yl1·m1'lb1rJU"lJ tl.:J ~b1rJU.. 

~afil~"'ln 
~:::U"",)13J 

LX; 

1.h:::a'YIiifl1 'W 

Efficiency 

u'):::a'YIii~a'YI1~n1,)~U" 

Effectiveness (Eposl - Epre) 

67.94 

, .cI 

LLUU'Yl~i.ftlun tlUL'lrJU (Epre) 285 14.62 
.... .cI 

LLUU'Yl~i.ftlU'VItl.:JL'lrJU(Epos t ) 1,610 82.56 

~ tl n1'li Lfl'll:::~'VI11.h:::~'Ylli~ tl 'Yl1.:J n1'l L1 rJU"lJ tl.:J ~L1 rJU ~U i1 'l:::im..h::: ~'Ylli~ tl.. 
.cI l).I d. d I Q.; I 0 .cI I I Q.; 

'Yl1-m1'lL'lrJU"lJtl.:J~L'lrJuntlUn1'lL'lrJU(Epre) "lJtl.:Jntl:JJ~1tlrJ1.:J 1l1U1U 39 flU :JJfl1L'Yl1nU.. ~ 

14.62 LLtl:::l.h:::~'Ylli~tl'Yl1,'ln1'lL1rJU"lJtl.,'j~L1rJU'VI~.:Jm'lL1rJU LLtl:::(Epost ) ijfi1Lrhnu 82.56 

Ldtl U 1 ~ tl ~" ~:JJ 1 'Yi 1 n 1 'l LU1 rJ U Lfi rJ U 'VI 1 ~ tl <ii 1.:J"lJ tl.:J U 'l::: ~ 'Ylli ~ tl 'Yl1.:J n 1 'l L1 rJ U"lJ tl.:J ~ L1 rJ U 
'U 

(Epos- Epre) ~Ui1 U'l:::~'Yli~tl'Yl1.:Jm'lL1rJuj"lJtl.:J~L1rJU1l1nn~'lL1rJu~1 rJU'Y1L1rJUfl tl:JJvh L~ tlf 

m'li.ftlU ijfi1Lrhnu 67.94 i.f.:Jni1Lnrn6f1~fh'VIu~"1 
'U 

4.3.3 n1'li Lfl'l1:::~fl11:JJ~.:J~tl11I"lJ tl.:Jn~:JJi1 tl rh.:J~ij<ii tlU'Y1L1rJUfl tl:JJyh L~ tlf 
~ 

f.l11i.ftlU 'VI~.:J1l1n~~L1rJu'Yi1LLUU'Yl~i.ftlU'VI~.:JL1rJU(Post Test) Li.f11lL1rJU1tlrJ ini'rJ"~LLlln 
.. 'U 

LLUU i.ftlUfl1:JJ L~ tli'~1:::iufl11 :JJ~.:J ~ tl11I"lJ tl.:J ~L1rJU ~ij<ii tlU'Yl L1rJU ~ tl n11i Lfl11:::~~Ui1..
 
t~ rJ11:JJn ~:JJi1 tl ri.1.:Jijfl11:JJ~.:J~tl11I<ii tlUYlL1rJUtl ~1u1:::iufi tlU"ll1.:J:JJ1n (fl:::LmULU~ m rhnu 

4.28) i.:JLLi.f~.:J1um11.:J~ 4.5 ~1'V1fU11rJtl:::LarJ~LLi.f~.:J1ull1fl~U1nn. 3 

\ij'l'l'l'lfi 4.4 i.f1U~tln11UJ:::LiJUfl11:JJ~.:J~tl11I"lJ tl.:J~L1rJU ~ij<ii tlU'Y1L1rJUfltl:JJvhL~ tlfm1i.ftlu 
~ .. 

LLUUi.ftlULi.f1:JJUU1:::UULfl1tl"lhrJam'Yl tlfLii~ ~1:JJ'VI~ni.f~1i.f1"lJ1i"D"1L'Y1fl.. t Uttl [j 

"l::~1J 

fl::LL""ta~u 

"l::~1J 

fl-n:lJw\lYfill" 

4.50 :JJ1n 

4.61 

4.19 

4.14 

:JJ1n 

... 
5. r.f1Um1U1Li.fUmU8'V11 4.03 

4.20 

4.28 



• 

linnd 5 

a"nJ aihJ'i"1U~anT:in~i;U)"ua:::La',"ilU,":::• 

A .... d .... do Q fi"	 A 

n11';)';) £.I L1el-1 n11V4~ U1U 'Yl L1 t1UfI el1lV41 L'n el1n 11~el ULLUU ~elUL ~111U U1::UU 

Lfl1el"li1t1aUL'Yl elfLit'n m1l~~n~'n1~1"l.111"1f1L'Ylflt ut~ £jfl el1l~1L'n elf ~11111n~11..lelihh1t1 
~ , 

'" ... .... .J' 
~~LL~::1I"lJm~UmLU:: 'n-1U 

5.1 1'nn1..l1::~-1yf"lJel-1n111itl, 
A4Ii=lI 0 A Q G,;

5.2 1li~1mum11';)t1 

5.3 ~11..l~~nT.l1itl, 
5.4 el.n1..l11t1~ ~m11i£.I 

5.5 ,jelL~umm::lun11u1~~-11u1idl1..l1i 

5.1 -i'ilfl1J"::ilf\lA'lID\ln1''i~')u, 
, 

5.1.1 L~ eln11~f1-1"1f'n U'Yl L1t1 Ufl el1l ~ 1 L'n elfn 11 ~el ULLUU ~el U L~~1IU U1::UU, 
Lfl1el"li1 t1a UL 'Yl elfLU'n mll~ ~n ~'n1~1"l.111"1f1L 'Ylflt Ut ~ £jfl el 11 ~1 L'n elf mlt::1'Yl £.11 ~1 ~'nfLL~:: 

~ 

5.1.2 L~ el~11..l1::~'Yln-ll1Yl"lJ el-1U'Yl L1t1UfI el 11 ~ 1 L'n elfn11~elULLUU ~elUL~~1IUU 

1::UULfl1el"li1 tlaUL'Yl elfLii'n 'n111~ ~n ~'n1~1"lJ11"1f1L'Ylflt Ut~ £jfl el1l~1L'nelf 
~ 

5.1.3 L~ el~11..l1::~'Yl n-~ ~ n11 L1t1 U f"lJ el.J ~L1 £.I U ';)1 n n11L1t1 U~1 t1U 'Yl L1t1U 
~ ~ 

f1el1l~1 L'n elfn11~elULLUU~elUL ~~1IUU 1::UULfl1el"li1 tlaUL 'Yl elfLU~ m1l~~n ~'n1~1"lJ11"1f1 
~ 

L'Ylflt ut~ £jfl el1l~1 L'n elf 

5.1.4 L~el~nB1f11111~.JYlel 1,;)"lJel-1~L1t1U ~~~ elU'YlL1t1Uflel1l~1L'nelfn1d~elULLUU 
~ 

~elUL~~1IUU1::UULfl1el"li1 t1aUL'YlelfLU'n 'n111~~n~'n1~1"lJ11"1f1L'Ylflt Ut~£jfleJ1I~1 L~elf 
~ 

A,q 0 At. A Q.J

5.2	 '1f:i(;l1L\U\01,.'1" U 

n11W~ U1U'YlL1t1 Ufl el 11 ~1 L'n elfn11~eluflf.Jd Wiit1'~~1 LitU n11W~ U11J'Yl L1t1U 
~ 

&:II. ft A A I <AI. ft~ .... &:II. 

f1el1lYl1 L'n el1n11~elULLUU~elUL~111UU 1::UULfl1el"lJ1 £.I eJUL 'Yl el1L U'n 'n111~ ~n~'n1~1"lJ11"1f1 
~ 

L'Ylflt Ut~ £jfl el1l~1 L'nelf mlt::1'Yl t11~1 ~'nfLL~::L'Ylfl t Uh £j 3J~11'Yl tI1~m 'Yl~ t Uh £j11"1f1l-1f1~ 

V4d::U~1 iJn11~nM1 2552 t'ntl~~.ffu~elulum1w~u11J'YlL1t1Uflel1l~1L~elfn11~eluLLUU 

IMMCIP (Interactive Multimedia Computer Instruction Package) 'n13JLLU1'Yl1.J"lJel-1 mu.:: 
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",.f11 ffCil fa CiI ff1'V1 m,.1J LLfl:: L'YI"1tt1~ fl 1J'VI11'Y1 r.l1 i tIL 'YI"1tth flY-l,.::'J a1J Ln tr11ittU1 , , . ., ., 
,]ttCilattm"~~tt1 5 ,]ttCilatt ~a 

1. m"1L""1::~L rl'a'VI1 (Analysis) 

2. m,.aanLLU1Jm,.ffattU'YIL1rJtt (Design) 
.., .¥ .. 

3. m"Y-l~tt1n,.aULtta'VI1Um,.rJtt (Development) 
tI d Q ft • 

4. m,.Gf11.:1U'm,.rJttUtt"a:IJY-llLlilEl1 (Implementation) 
otCt ~..... d' 

5. m,.CiI,.1'JffaU"rn111Y-lU'YIL"rJtt'YIY-l~ttl"11tt (Evaluation), 

.... a Q ft A.4. 

'J1 n n1,.Y-lVll ttlU 1'1 L,. rJ tt" a:IJ Y-ll Llil a,.n1,. ~ a ttLL1J1J ~a ttL ~"1J 1J tt,.:: U U L"" e:J"1Il rJ 

attL1'1 afLit~ m:IJ'VI trn t'f~"ff1"1111"1l1L1'1"1tth fl" e:J 1J~1 LCiI e:Jf ~.:I11 ,.::n e:J1J ~1 rJU'YIL1rJtt ° 

'II J' .,., 
"a1JYil L~ afm,.ffe:Jtt wi'tJ 1J LLt:-itt~ ffn~l'V1~U~L1rJ 'U. 111 tl1'U.U'YIL1 rJ'U.1i LttEl'VIll1.:1 ~tt 2 'VI 'Ii1 tI 

'II 

otCt I , otCt.1 tI 0 .... I J" 0 ,:f
m,.L,. tltt LLlilfl::'VI ttl rJm,.L,.£J'U.u,.::n aUCill£J 1J'YItt1 L"1I1 ffL tta'VIl m,.tt1L ffttmtta'VIlffl":: LL~:: 

'II 

LLUU'tJ n 'iCill11 tI'VI 'Ii1 rJ m,. L1 rm 1'U.thtt"1l a.:l m,...ijCiI n 1,.LLUU1'1~ffau ri a ttL1 rJ 'U.LL~::'VI i.:l L1 rJtt 

o1CiI tI r-J1 'U.,.::uu..ijCiI m""111Jl' "11 a.:l 1J'VI111'1 r.J1 i m 'YI"1tth fl"1"1l:IJ.:I" ~ Y-l 1:: 'U.m (Learning
'II 

Management System RMUTP) LL~~::;raiif11aTI1J1rJY-l1'a1JLL:ij.:lt:-J~m1111::Liitt1'i1'111Ul1ttl1 

I A A ft A 

t:-l fllj)l n nl11'1 CiI fl tJ.:I Y-lU 11 U1'1 L,. tI 'U." a1J Y-ll LCiI a ,.n1,.ffmUL1J U ff a tt Lff11J U tt1::UU 

L" ~ a ,j1 £I a ttL 1'1 a fLit CiI 'il11J 'VI in ff lil,. ff1"1111"1l1 L'YI " 1ttl ~ fl" a1J ~ 1 L~ a f ~~VlI ttl;ftt 1i 
'II 

111::~1'1TI111Y-lLyhnu 82.50 / 82.56 ~.:I1i111::~'YITI111Y-lCill1JLnrn't1~nl'V1'U.lil~a 80/80 LL~:: 

111::~1'1TIt:-J~'YI1.:1m1L1rJ'U.~1j)11tu,1'Jlm.h::~1'1TI111Y-lri attn1::Ulttm1L1rJ'U. (Epre) ,~ 14.62 

LL~::111::~'YJTI111Y-l'VIi.:ln1::Ul'U.m1L1rJtt(Epost ) hi 82.56 ~.:Iii"111J~1.:1ntt 67.94 ~.:Iii 

lh::~'YIn-t:-J~'YI1.:1m1L1rJtt1'"1Ia~~L1rJtt'f1~~m1JLntu,'t1~"lCi1'V11.:1'1~ a 1J1nn11'V1~ml'hnu 60 
'II 'II 

~~,ftt ~111'~11U'YIL1rJ'U.~~VlI'U.l;fttiilhd%1'1n-111Y-lff11J11tl Yil1'i~L1rJttiilh::~'YJTIt:-J~'YI1.:1m1 
• 'II 

L1rJtt,,~;f'U. 67.94 t'f1m1mt1'1Jl,nttm1L1rJtt1'~lrJ'~mj1.:1iilh::~'YIn-111Y-l 
'II 'II 

t:-J~n11'V11~11::~U"113J~.:IY-lah"1l a.:ln ~3J~1 a ti1~ ~ii~a1J'YJ L1rJ'U." a :IJ~l LCilafm1• 
ffa'U.~ff1'1~;f'U.t:-J~ Y-lU11 ij~1LQ~m l'hnu 4.28 ~~1::~1J"113J~~Y-lah"1l a~~L1rJttlttLL~~::~ltt 

'II 

ij~l LQ~£J 3Jlnn11 4.00 1~£JU'YIL1rJtt" a:IJYil Lmrfm1~attLLuuffa'U.L~13JU'U.1::UUL,,~a,jl £I 

a'U.L'YJ afLitCil Cil1:IJ'VIinffCil1ff1"1111"1l1L'YI"1tt1~ fl" a3J~lLlilaf ~~~'U.1;f'U. Yill'i~L1rJtt1i"113J 
'II 'II 

~.:IY-l aharjl'U.1::~u~.:IY-l ah~att;r1.:13J1n 
'II 
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• 

A.... ..... .:::III A ft A 

~ln ~~ n111~ EJ nl1Vl91lU1U'YIL1EJUfl mJVl1 L~ tl1nl1LltlULLUU LltlULLl13JUU1::U U 

Lfl1 tl,h EJ El UL 'YI tlfLil~ ~13J 'VI &rn Ll~1Ll1 "lJl1"1f1 L'YI fl t Ut ~ £j fl tl3J ~ 1 L~ tlf ~vr91l U1;]U ii 
'\I 

l.h::i'YITIll1Vl"lJ tl.:JU'YJL1EJU 'l.h::i'YITI~~'YI1.:J m1L1EJU"lJ tl.:J~L1EJU LL~::1::iufl113J~.:JVl tlh"lJ tl.:J 
'\I 

~L1EJU Lilui,u~13J~m~'VI1.:Ji,1 :Uln~~m11')EJ Vlu'h U'YJL1EJUfltl3J~1L~tlfm1LltluLLUU 
'\I 

LltlUL Ll1-3JUU1::UU Lfl1 tl"lil EJElUL'YI tlfru'~ ~13J'VI &rn Ll~1Lll"lJl1"1fl L'YI fl t Ut~ £j fl tl3J~1 L~ tlf ~ 
'\I 

W91IU1;]U iiU1::i'YITI1l1Vl"lJtl.:JU'YIL1EJUL'Yhnu 82.50 / 82.56 Lilui,u~13JLnm't1~r'h'VIU~i,1 

f)tl 80/80 

Lrl tl~~11mlU1::i'YITI1l1Vl"lJ tl.:JU'YI L1EJU1::wil.:Jn1::U1Unl1L1EJU (E2) ,ii~lL 'Yhnu 

82.56 ~.:Jii~13J1nnl1U1::i'YITI1l1Vl"lJtl.:JU'YJL1EJU'VI&r.:Jn1::U1Um1L1EJU(E1) ii~lL'Yhnu 82.50 

tl1~ii LllL 'VI~3J1~1n-lh.:J1:: EJ:: L1~1t Um1'Y1~ ~ tl.:J f) tl tum1'Y1~~ tl.:J Lvi tl'VI1U1::i'YITI1l1Vl"lJ tl.:J• 
d I • A ~....,d: , ..... • A"f 'I 

U'YIL1EJU1::'VI11.:Jm::U1Um1L1EJU (E2) UU 'VI~.:J~ln'YIn~3J~1tlm.:JL1EJULUtl'VI1"lJtl.:JLL~~::'VIU 1EJ• 
nl1L1EJU~ULL~::'tilLLuu1Jmr~'tilEJ'VI\b EJm1L1EJULL~1 m,)EJi,~M mi 3J i1 tl th.:J'til LLUU'YI~ LltlU 

'\I • 

'VI &r.:J L1EJWr1WYi ~.:J Li1UL 'VI~'til t ~n~3J i1 a til.:J Lll3Jl1rJ~~')1 Lda'VIli,aj~l.:JnU3J1nUn i.:J,ru 

"li1.:J1::EJ::L1~1 t Unl1'Y1~~ a.:J~.:Jii~~'tilt i1.h::i'YITI1l1Vl"lJ a.:JU'YJL1EJU'VI &r.:Jn1::U1um1L1EJU (E2) 

ii~13J1nnl1U1::i'YITI1l1Vl"lJ a.:Ju'YI L1EJU1::'VI11.:Jn1::U1um1L1EJU (E1) 

L%1'V11UU1::i'YITImml.:Jm1L1EJU ~ln~~m11')EJVlUl1 u1::i'YITI~~ii~lL 'Yhnu 67.94 

i;l.:Jnl1Lnm't1~m~'VI1.:Jf)a3J1nn1160 LL~::ii~lLl.:Jnl1~lL\l,~EJ"lJa.:J1.h::i'YIfi~~'YI1.:Jn11L1EJU 
'\I '\I 

"lJa.:JetL1EJU LrlmmEJmfirJunU~lL\l,~EJ"lJa.:J.:J1u1,)mf.:J 4 L~a.:J 1::'VI11.:JU 2544 - 2545 atil.:J 
'\I 

L~Ui,~..n~ ~.:Jii~l L\l,~ m 'Yhnu 61.52 al~ii L'VI~LlUULlUU3Jl~ln ~~"lJ a.:Jnl11Lfl11::lfLL~:: 

aamLUUU'YJL1EJU~~ iinl1aamLuutfl1.:JLl11.:Ja.:Jfffl113J'~ (Knowledge Structure) ~ii 
'\I 

th::i'YIfi1l1Vl iim1')~~1imda'VI1~ln~1EJi,u mn iim11Lfl11::~fl113Ji3JvrufLLfl::fl113J 

~m lia.:J"lJa.:J Lii'a'VIl 113JJ'.:J iim1a amLuun11Llau ii1U LLUU"lJa.:JUYI L1EJU~L i1U3Jl~1~lU 
'\I Q 

L~ EJ1nU Ll13J11rJ'Yilfl113JL,]1t1:li,~~lEJ LLiil:: LlUU LlUUm1L1EJufI! a.:J ~L1EJUi,ii1 EJ~ULa.:J 
• '\I '\I 

1.f1Ufl113J~.:JVlah"lJ tl.:J~L1EJU~ii ~ aU'YJL1EJUfl a3J~1L~ afnl1LlauLLuULlaULLl1-3JUU 
'\I 

1::UULfl1a"lil EJElUL 'YI afru'Cil ~13J'VI&rnLlCil1Lll"lJ11"1flL 'YIfl t U1t'l£jfl a3J~1L~ af ii~lL'Yhnu 4.28 
'\I 

:a.:J a titU1::iufl113J~.:JVl al~~tlU,]l.:J3Jln LLLl~.:Jt ~L ~U l1U'YIL1EJUfl a3J~1 L~afm1LlaULLUU 
'\I 

LlaULLl1-3JUU1::UULfl1a"lil EJElUL'YIafLii,~ ~13J'VI&rnLl~1Lll"lJ11"1flL 'YIflt Ut~ £jfl a3J~1L~af ,ru ii 
'\I 

~lfl113J.w.:JVlahatiiu1::iu3JlnL"liuL~EJ1nU.:J1u1,)mf.:J 3 L~a.:J 1::'VI11.:JU 2543-2546 
'\I 

Llia.:J3J1~lniim1a tln LLUU'VI'\l'l~aLLfl::L3JU~ LilU3J1~1~lUL~E.J1nU iinl1aTIUlEJm1~ElULlua.:J 
'\I Q
 

.... .A iLl' d. d fi' d
 

nUU'YIL1EJU m1a tlmLUU'VI Ul~ aLLfl::L3JU3Jfl113J Ll1 EJ.:Jl3JL'VI3J1::Ll3J 3Jfl113J Ll3JU1{l./,"lJ tl.:JU'YIL1UU 
'\I '\I 
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• 

LLs:l:::i~L~'U iin11i~1T\I~15m~I"nlth\lL'VIm:::,nl LLs:l:::ii~11111n~1lJ~1IlJ'YlL~r..I'UL~mh"'~:::~1n• 
LLs:l:::~1t1~am11 ,y.,,1'U 

~1n j:.J s:l n11iitI ~1 m1n ~11.n~··h lJ'YlL~t1'U~a1l~1 L~ afn11~a'ULLlJlJ~aUL ~~1IlJ'U• 
1::lJULfl'ia1i1 t1EiUL 'Yl afL'i1~ 9l111'V1~n~lil1~1111i"lf1L 'Yl~ 1'U1s:l [j~a 1I~1Llilaf ~vr~'U1'i1'U ii 

'IJ 

lh:::~'YlTIIl1'r~1Ia"'lJ'YlL~t1'UL'YhnlJ 82.50 I 82.56 ~"'fi'"hLnm'f'1~ii1'V1'U91Ll~a 80/80 Lbl:l:::~ 
'IJ 

1.h:::~'YlTIj:.Js:l'Yl1."n11b~t1U1"lJa.,,~\~t1'U ii~1L'YhnlJ 67.94 ~."ni1Lnm'f'1~ii1'V1u~Lli;)f) 60 
'IJ 'IJ 'IJ . .J.... .1.... ~ A ~ ~ "" .:::f oli=I A.c. A A

L'VI 91 j:.J s:l'Yl ~UlJ ~'U U 'VIlJ'YlL1rJ'U~ a1lW1 L(jJ mm1~a'U 'YlW~'U111U1Ilh::: ~'Yl1iIl1W LLs:l::l.h:: ~'Yl1ij:.J Cl . 

Liia."mlil1n m1vr~'U1lJ'YlL~t1'U~all~1L(jJafn11~a'U~\lniii11 ii.ffu91a'Ul'Um1vr~'U1 mh-i 

LUU1:::lJlJ 1~t1~n1111"'LLj:.J'Um1vr~u1L~1I~"'LL~ m1iLfl11:::~n:n.e)amLlJlJ m1vr~'U1 LL~:; 

m191111il ~alJ~ mIl1 W1I a\l Lfl~a.,,5ja~1\l ') 1111fi."iin11a a n LLlJlJn11~a'U ¢Jiil.h:::~'Yln-Il1Vl• 
dJuLtl(jJ111n1::lJ1Unl1L~rJ'Um1~a'U L~LLri iim1ti.1L,r1~lJ'YlL~t1U iim1ti.1L~'UelLda'VI1LLlJlJ 

'IJ 

fis:l::.ff'U(jJau (Step by Step) iiLLlJlJ1Jni~L~elL~111fl1111L,r11~ LLs:l::ii~1aci1\lLLff~."arJ1'" 

s:l::La tI(jJ'Yln'VI U,1 rJ n11L~tI'U 1~t1lJ'Yl L~t1 U~ a1l~1L(jJ e:Jfm1~au ~ vri1l'U1;1'Uii ~mim::dJ 'ULLlJ lJ• 
3Ts:l~ih~t1 (Multimedia) tl1::nalJ~1t1 ,ra~1111 (Text) Il1WU." (Image) Il1WL~~a'UL'VI1 

(Animation) LLs:l:::L~t1." (AUdio) ~\l'Yh 1'VI'~lJ'YlL~t1'U~a1l~1L(jJ afn11~a'U~iitl1::~'Yln-Il1WLLs:l::: 

lh::~'YlTIj:.Js:l 

,dI -.... .or:I A IS" A dl 

1il1nmWIn~1W~'U11J'Y1L1t1'U~ a 1IW1 L(jJ a1m1~a'ULLlJlJ ~a'UL~1111J'U 1::lJ1J b~1a1l1 rJ 

Ei'UL'Yl afLU91 (jJ111 'VI ~n ~(jJ1~1111 1"11'1 L'Yl ~ 1u1 s:l ij~ a 11 ~1 L(jJ a f ii,relL ~'UEl LL 'U::1 'Un11ti.1 
'IJ 

j:.Js:l.,,1u1itlLtJli ~El tnm1mbhJ1,y~t1'U1 'YllJ'Yl1'UlJ'YlL~rJ'UL~~1 t1(jJULEl." LiiEl\l1il1nlJ'YlL~t1Uif 
'IJ 

L~e:Je:JmLlJlJm 1'lXLuu,f.,,~~a'U LLs:l::~1.h::Lii'Uj:.Js:lm1L~rJ'U1Ia." ~L~t1U ~."tnm1nti.1 Ltll,yL~t1'U 
'IJ 'IJ 'IJ' 

L(jJL(jJ t1iim1Lj:.J tILL'Vf~'Yl1"'1::lJlJi~n11~1111111 a\l1l'VI1i'Yl m ~tIL 'Yl~ 1U1s:l[j11"11'11"'~ s:lW"::U~1 
'IJ 

(Learning Management System RMUTP) l'U1"lf1 1::lJlJililn11~1'U,rEl1ls:l ~ URL 
OJ 'IJ 

d '" d, A ,;'~ ~ 

http://lms.rmutp.ac.th/moodle/ 'VI 1 El L111 'Yl1 .,'11:: lJ lJ L~,. El1l 1 tI a 'U L'Y1 El1 L'U 91 'Yl URL 

http://uhost.rmutp.ac.th/wanida.si/index.htm 



• 

'VIU1 168. 

n~1,"'U'Y1 lI~'Ylth1. 2543. LfIf'1T,"Taun1'liimt1Ua::,"-)lRn'l'l3J. Vill~Tlf..1~ 2. 
ft &:Ito a.,.. .... 

,;)'Yf1rl..1n'Hl.I.lI'V111'YlmfHJ. 'VI'U1 245-248.• 
.... ~ a.,.. fi' fj' Q.# A ~ ... I A g
nnrl L'Yl rJ'Unm'YlL'YI~'U. 2536. n1'l1~ n1'l1Lf'I'l1::'M n1'llJ'l::L3J," Yl1\l n1 '1"'101::t1 

~ "'" 6"4 A ....

LlJu\lIR'". fl'UrJ~m~111n1..1L'YIYl. 'VI'U128-192. 
'\I • 

"l511Gl LLYl1~nrl. 2539. 5!f1'l1,"n'l3Jiimt1A1{i((;l'f"u~n1ru\l,"1nL1tn.Tlm=:~m~1~1~~f 
,. u 

1I'V111'YIm~rJ~~'UTl1'U'YI11h~ tb=:~'Uii~1. 'VIU1 81-83. 

C1'UEllIYl1 Lrl1'V1';)1~LL~..1. 2541. f1u3JoW1LlRa{1f1U5!fu,". 1..1nGl1l1Yl1ini'U. 'VIU151-56. 

C1'UEllIYl1 (i'UVi,;r~,r) LGl1'V1';)1~LL~..1. 2545. f'103Jft1 LlRu{'li1U5!fO,". 1\1nrl1l1Yl1iniu. 

'VItt'1 19-23. 3-7. 7-8. 11-12. 
fi',:::I Aft "".et A ff I A 

'YI=:'UYl\lfl ~1mW~'U1L 2544. n1'l5!f'l1\lUYlL'lU,"f'103Jft1LlRu'ln1'l5!fO,"UUU"1fu3JL5!f'l3JU,", , 
~ • A ff~.d .... o. ~ 

'l::UULf'I'lu'll1 Uu,"LYlu'lL,"IR L'lO\l'Man n1'lYl1\l1,"ua::5!f1,"U'l::nUU'lI u\l Lf'I'lO\l 

f'lu3Jft1LIRO{ 1'YImttYl'U1fmruru1m~1~~fEl~~'VIn111111'V11um4i~.
ell"" .. 

Tl m::Tl1~1~~fEl~~'VIn1111 1I'V111'Ylm~m 'YlTll 'UlGl flYl1::,;)E1l1Lntr1li"'U1J1. 'VI'Il'1 "lJ., , , 
1J11~Gl ~"lJiJ~. 2542. n1'lU'l:: LiJ,"Ua Ua::n1'l5!f-i1\l UUUYI~5!fOU. n1f'1~"1f1Y1~5!fOUua::, 

~~un1'liin1t1. 1'YIm~rJTl1UTl1tl;)1I. 'VIU1 194-195. 
'\I ...
 

.... tt. "".::( A.tt A
 

Yl~~11[nm 'YIE1\1rJElrJ. 2545. n1'l5!f'l1\lUYIL'lU,"f'lu3Jft1LGlu'ln1'l{i(u," 1"1f1 'l::UU 

LfI~u'!hUf'103Jft1 LGlui. 1'YImttYlWIf 'VI~n~~1mruru1Tl1~1~~fEl~ ~1'V1n1111 ,. "eLI.. .. 

.. ... 
ll'U1J1. 'VI'U1 "lJ., 

A $:lit, A "".::( A ff A 

LGlfln';)L,;)1qj~rl. 2545. n1'l5!f'l1\lUYlL'lU,"f'I u3Jft1LGlu'ln1'l5!fu,"1"1f1n1'l 

A If A Aft......~ tt 
1 Lf'I'l1::'MUa:: uonUUU'l::UU. 1'Ylm'UYlUll 'VIrln ~~1u1ruru1Tl1~1~~1

1J QleLI .. 

O~~'VIn111111'V11Um~~Tlrn::Tl1~1~~fEl~~1'V1n11111I'V111'Ylm~m'YITll'Ulrlfl, , . 
"r~:;':ijtllJLn~11iU1J1. V\1l'1 1L

• 
~hmll'U1nGl. 2543. "1f~n1'l5!fu,",hL~\l'lUINSTRUCTION PACKAGE.. . ~ 

ltd A .... 

~'UrJ~m~111n1\1L'YlYl. 'VI'U119-127. 10-11. 12-16. 
'\I ,
 

A A "" A A. ff
 
~1mllU1nGl LLrl::Tl m=:. 2543. LYlf'I,"f'ln1'l5!f'l1\lUYIL'lU,"f'103J'n1 LGl u'ln1'l5!fu,"., 

ft,d ....&:Ito 

~'UrJ~m~111n1\1L'YlYl.'VI'U1 1-3. 3-4. 38-52. 53-72. 73-94. 136-149. 151-174.
'\I , 
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LYlhlilU ~·Hu.1rnlnel LLel:: lYluel£i Lnm~ln1Jel. 2541. "Creating IMMCAI Package" 
, 'II 

11"Hfl1mf'lla'~fEl~ a'l'VIn111J. 1J'VI11'Yl tnaEJ L'Ylfll'U.lelflYl1::lil t11JL n~lti'U.U1., , .. 
~ ~ v 

UUU'Yl1. Yl.f1.- Yl.EJ .. 'VI'U.114-18. 

LYlhlilU ~hru.ti'U.lnel. LYlUel£i Lnm~ln1Jel LLel::m.rmym ~hru.ti'U.lnel. 2542. 
• 'II • 

"Designing IMM Computer Instruction" 111Lf11mf'lla'~ftl~a'1'V1m11J.

1J'VI11'YlEJ1.rm'Ylfll'U.lelflYl1::lilEl1JLn~11i'U.U1. uU1J~ 4. Yl.EJ.-L1J.EJ .. 'VI'U15-17. • 
6'..,.c:t I .. I Q..<I ~ ~ 0 a..... .c:eIllo 

1J'U.~"JW L'YlEJ'U.'Yltl-J. 1JIJIJ .. nTitltlnmJ1.JUa::'nGM"1fltl'HHL17 ~1V17UUYlL7t'" 

fliJ3J~1LGliJ{2i1 U~iJ". ~mu'U.L'Y1f1l'U.lel flYl1::lilEl1JLn~lYl1::'U.f11L 'VI'Ul 3.'VI'UEl. 

82-90. 92-93. 

., .,
 
~l-J~'U.fh,",;hn~ l.Llil. Yl1'U.~-J. 'VI'Ul 10.
, 

LL~-JL~El'U. 'Yl1mt. 2545. ~Gl1Y1U1m7~nlt1. h-J~1JYl1:nm~". mtl 130. 

a'11"~ 1~1m::nel. 2545. ~Gl1Y1U1m7~mf1. lilWlel"mm1J'VI11'Yltl1aEJ. 'VIUl 187. 
, 'II •
 

A 6' 0 .... 0 AlC:C a..... .c:e" AI a."
 

a'1'YlEJ 1Jelfl1 LLel:: El1'Yl[J :JJelfil. 2545. 20 1tin17\1\;ln17L7U"7 : L'niJ'nGM"1flmti773J 
, 'II 'II "', 

1l1Yl~1Jl4". 'VIUl 14-129. 

a'1J1a ,)'U.'Ylf"lfelEl. 2542. n171(;lUa::1h::L3j"~a. ~m£i~m~11Jm"L'YlYl"1. 'VIU137-86. 
• 'II • 

Ell1£i n~'U.~1~1'U.. 2545. UYIL~U"fliJ3J~1Ll9liJ{n17~iJ"i~1111~f11Y1U L~iJ" fl1'" 

111lt11Y1U. 1'Y1 tI1UYl'U.f 'VI.rn~~1mrurulf11f'11~~fEl~Lf1'V1n111J1J'VI1Uru.41~. 
'\I cu cu.. 1 

~ru.::mf'lla'~fEl~a'1'V1n111J 1J'VI11'Y1tn.rm'YIfll 'U.lelflYl1::lil El1J Ln~l1i'U.U1. 'VIUl t1., , . 
El11l1m hL~[J". 2537. V1ann17~iJ". lEl.LEla'. Yli'U.~" Lill. 'VIUl 13. 

aru"lf~m au~mn. 11$1 LYIflt"tau2546. n17~.;'1"UYIL~U"fliJ3J-W1LGliJ{n17~m.L'" ,
 
111'n8. 1'Y1tnuYl'U.f 'VIan~mmrurulf11f'1l~~fEl~Hfl'Vlm11J1J'VIluru.41~
 

'\I cu Q,I lit .. 

Ratchakoon Pruengkarn and Prasong Praneetpolgrang, The Quality Assessment 

Model for e-Learning Websites in Thailand, In proceeding Electrical 

Engineering/Electronics, Computer, Telecommunications and Information 

Technology (ECTI-CON), Ubon Ratchathani, Thailand, ECTI-CON 2006. 

Nilamit Nilas, Somsak Mitatha, An Adaptive Event Based System Using Temporal 

Logic for e-Iearning, In proceeding Electrical Engineering/Electronics, 

Computer, Telecommunications and Information Technology (ECTI-CON), 

Pattaya, Thailand, ECTI-CON 2004. 
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