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ABSTRACT

The objectives of this research were to(1) develop three constructivist computer-based

learning packages in Life Experiences on the topic of Force for Prathom Suksa IV students in schools under

the Uthai Thani Provincial Primary Education Office based on the 80/80 efficiency standard, (2) to study the

learning progress ofPrathomsuksa IV students after learning with the constructivist computer-based learning

packages in Life Experiences on the topic of Force and (3) to determine the students' opinions on the

constructivist computer-based learning packages in Life Experiences on the topic of Force.

The sample consisted of thirty students in Prathomsusa IV in the second semester of the

academic year 2002 of Anubanwatnongkunchat School in Uthai Thani. They were selected through

multistage sampling for individual test of 3 students, group test of 6 students and field test of 30 students.

The research instruments consisted of(1) contructivist computer-based learning packages in Life

Experiences on the topic of Force (2) pre-tests and post - tests; and (3) the questionnaires on opinion toward

the constructivist computer-baesd learning packages in Life Experiences on the topic of Force. Data were

statistically analyzed by mithmetic mean. standard deviation, and t-test.

The results of the studies showed that: (I) the efficiency of constructivist computer-based

learning packages in Life Experiences on the topic of Force for students in Prathomsuksa IV met the set

80/80 standard. namely; 82.40/82.22,52.00/81.43 and 81.60/82.68; (2) the students' learning achievement

was increased significantly at the .05 level; and (3) the students rated constructivist computer-based

learning packages as appropriate to be used with Prathomsusa IV students in schools Under the Uthai Thani

Provincial Primary Education Office.

Keywords: Constructivist computer-based learning package, Life Experiences, Force
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••• q

6. UfI11'1Jr l~mJl,(i 'Ufll'J ,jnm tl~'J ~iJtliJ,j'J::'ll'l~,jl\P1() 5'UiJ'W'J::'1J'Yl1flE1\P1~VLlJ'U...

'th~'1J'IJ
q

7. L.ul'Yl"n'IJtl~fll'J tl~-i l'1Jn'U i'U-ff ~fl'1J 1\P1u\PI'i::m1n 'hmU'1~fI11'1Ji'iJHI'\'litliJ tJ5-u~
1'U 'lJtliJL'IJ\PIUl1~Lt'l'~fll'V'l

8. Ufl11'1J fllflfl1Jl ~i 'UfI11'1JL1JU1'Yl() LL"::fI11'1JllJuLtl m l'li'IJtl~'ll'l~ LYlI'\'Yl'U l:'iC\l-U'U
" "
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l~ tl'Wfl1'j 'ffeJ'W~l'i1tl~ Il'1l 'j1~~l'lq~fl 'j'jlJfl1'j'ffeJ'W'lJeJ~flt l'lq~fl'j'jlJfl1'j l~ tl'W'lJeJ~11fll~ tl'W
, "

1l Br:llJ'W'W,j 'j~'I1i1~flt tl'lJ11 fll~ tl'W vi1lJflm~ 'ffml'lllll'1~eJlJ'Vl1~fll'j l~ tl'WYil~m)l'W ltl~ eJfll'j l~ tl'W

il'vh '1lJl r111fll~tl'W f ~l'1llB'l1'~ ll~~lJfJill1i'j'jlJ l'Wfll'j~l'j ~;l\91eJ~mh~'ff ~'lJ~'IJ'I1~eJ '1li

11fll~ tl'W'il~l,1'W m1lJ-ff1f1t:yll~~'tlml'W \91'WleJ~1'WfllHhfll1lJf'11hJB'l1'~'il~ ~ 0'111fll~ tl'W

"lJlJ l'WlJ~~~~tJ '11l-u

l'I1\91fll'ju!lItu'l11ll~~fll1lJl9i'eJ~fll'j 1 'W;1\911h~~11'W. " " ,
2. 11fll~tl'WlJ1m1lJ~m1lJ~1'1 m1lJ'ff1lJ1'jmr'W '1tJl tl'rJ'Wlfl~eJ~ljeJ 1 'Wfll'j~lH;l\91 '1~

<u

, "
3. fll1lJ~ fll1lJ~l'1ll~~m1lJ'ff1lJ1'.it:)Yi11 fll~ tl'WlJmi11 'W'1lil'i1tl~l'ltJ I9i'tJ~ll'ffl~'I11

<u <u

" "1'j ~l~ tl'W~~l9i'eJ~~l'1li1eJ'I111~ 'ffeJ'Wll~~fl'ilm'j lJ '¥l~1'W'11~fl'ff\91'j ll~~l'ff~lJ'I1 ~fl'ff\91'j
<u <u. "

l.wmy ~l 'ff~lJ 111'11fll~ tl'WlJ 1fll1lJn tJl t'1~ 'il~~ ~~~eJ '1tJiJ (leJfl'ff1'j fll'j'ffeJ'W flrilJ 'ff~ l~l'ff~lJ
<u •

....I d'.d,Q Q OJ tI 9J
lJ'j~'ff'lJfll'jill'l51\91 f1'.'fflJ'W eJlJ'.illWl'W '11'W181).

" , ,

1. ~1'11fl 'j ~ 'ff~ 1~li1tJ'I11YilJm1lJr:llJ-W'W£ rl'lJ\9l111fll~ tl'W iY ~lnl'1~eJlJ 1 'W'l5lJ'l5'W.
Q./Qd ~ .<:::t..c:! 0&&

2. 'il1'111i'fftJ'Wll~~fl'ilm'jlJ'I1mtll1i ll~~fl1'W~()~

2.1 ll'l1ri~fll1lJ~ 11fll~tl'W'1~1'lJm1lJ~'il1fl'l1mml'l1ri~ l'lf'W 'il1flfl'j 'il1fl'l111~ileJ
<u <u <u

'il1fll'l1\91fll'jU! 'il1fll'Vltl1ml'W'l5lJ'l5'W 'il1fl~eJlJl~'l5'W 'il1fll~eJ'W 'il1flfl'jeJ'lJfl11 c1J~c1J..
2.2 1~fll'jll'ffl~'I11m1lJ~ 11fll~tl'W'1~1'lJfll'jll'W~1~fll'.ill'ffl~'I11m1lJ~ 1~~1~ '1

<u <u

l'lf'W fll'jIl'Wfli1 fll'j'VlI'1~eJ~ fll'j\91'jl'il'ffeJ'lJ fll'j()fll\:1tl~ fll'jeJfitJ'j1tl fll'j-ff1'jl'il c1J~c1J

2.3 lflt eJ~lj eJ1 'Wfll'j ll'ffl~'I11m1lJ~ 11fll~ tl'W'ff1lJl'.i ()1 tlflteJ~ljeJ 1 'Wfll'j ll'ffl~'I11
<u

51'1 ~ 1 .c::::! Q.I .<:::t. c'd.c! Q t/9J d ~I Q

m1lJ'.i 1'1l'l5'WlJ'VlflfJ ~'Vl1,~mfJ1ll~~'Vl1~flill\91f1'1'ff\91'j'VlI'1l'leJ ll~~llfl'j l~'I1'IJeJlJ~'VlllJ'WllJ:o.l'WfllJ
<u <u <u

•. 1 """ '1 51 "j <!i '1 5J"j '" '151
m1-n 'ff()\91 t'l5lfl'jtJ~lJtJ'Vll'1~eJ~ ll~~ t'l5'ffeJfll'jl'jtl'Wfll'j'ffeJ'W 1'1

2.4 fll'jlhh'W illJ l'Wfn'jl1~llJ:o.l'W tJB'l1'~ll~~tJ'j ~ llJw:-m fltlJ'lJ'Vl'Ul'Vlll'W~ ll~~

" " "letJ~ 1'Wltl ril'W 11fll~ tl'WlJ'lJ'Vl'Ul'VltJ fl'l1'~ ll~~'¥l~fl'j - 11fll~ tl'WlJ'lJ'Vl'Ul'Vli llJtl'W 1'W'Vlfl'\J'W\91tJ'W
~ <u •

'IJeJ~l~ 'ffeJ'Wll(;l ~ n'il m 'j lJ

Ci].c::! 31d 3J 9J d.d 9J ..•.I tI d.<:::t..c! d

t'Wfll 'j l'j tl'Wfll'j 'ffeJ'WJ:o.ll'jtl'W\91eJ~fll'j J:o.l'ffeJ'W'VllJm1lJ'.i lJ 'j ~'ff'lJ fll'j ill lJl1i fll'j 'ffeJ'W1'1
<u <u <u
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11l'Wn'Wl'eJ'l1lf:'l:d'j1'111lJl~ 111l~lt~ 1'l'WlJ'j'j tIlfllfl'l 'W,rel'll~ l'l'Wl~lJ 1 11~1l'l1'111lJellJci'W iJ1'111lJl'l1'Welf)
~ q

cj 31d 31 .1 31cj 31 lIJ '131

l'I1'W11lvm 1'l'WNffel'W1'1ell'l'lfII'W~1 'I1l'11'W1'111lJl'I1lJl~fflJ m1lJtlf)\9Iel'l\9l'j'l 1l1\9l'j 'llJl 1'11'j 1'I1m1lJ~ ~ ~
"

-ffll'lWnlJ m1lJI'i' el'l fll') 1'111 lJ ff'Wl1l'Uel'l ~l~ 1'l'W11'l11l'Wf)~lJllf:'l~,) ll'llJ1'11'1f:'lfll') >Ul'lfll'j l~ 1'l'Wfll') ffel'W
u 'U Q q,

m')fi1i1'lD'l~1~l1l'l'Wl1l'W -ff11'lt1J~ 'l19i1'l '1 ~'lf)~111l~11')~fflJNf:'l-ff1111l i1Ji~ 111h]iJl~fll,)ffel'W~~

l'Wfll,)~lU'Wf)l~ffellJUlJlJf)~l'l '1 m1l~lu'Wf)1~ 3 1:lmHU~~1l'ln'Wfiel

. "
1~ ffel'W11'll'lvl'lm 11l'Wfl''WVf)f:'l1'l i~llfil~ffel'WVimLll'W ~~'l1ll'lti'l'l1lJll'l'Uel'lfll,) L~1'l'Wcu cu cu 'U q q

" " .
.., 'l'l1lJl'l Um~ 1'l'WltiiJri1'W ~ 1lJ 1 'Wfin l~ 1'l'Wm1l~I,r'W 'Vl1'lLUel'\1l1'lf1l.well,ru m~ 1'l'W1~-rlJm1lJ~~ ~

Q 31
f)1lf)),)lJ'Well'llJlf)

1~ ffel'W11'll'lt1m! m~ 1'l'W111'Wfl''WVf)f:'l1'l 11l'Wl~fll')~miJlJ'Vl1Jl'Vl,rell'lf:'l'lul9i 1l~lvilJ~ ~
" "lJ'Vl1Jl'Vll ,rum~l'l'WlJlf)~'W 11'll'll ,rum~l'l'W 1~iJlelfllffl9i''l1lI'l1J'l'l1lJll'l 1,riJri1'W~1lJl 'Wfl1lf)),)lJ

q q

;f ~ Q QJ do' Q.I ~ d j./d y <V

lJlf)'U'W llf:'l~ ff1lJl,) tllf:'lelf)f)1lf)) ')lJW'l 'Wm') 1'l'W1l~'Vl1'l1'W')1lJf)'WlJlf)'U'W 1'1')1l~ltJ'W N'Vll 'I1fll,) l'lelmlJ~ ~

fllmffl'l'lelelf)'Uel'lum~l'l'W um~l'l'W1l~LflI'l11,)~fflJfll')wl9il'W19i1'l 'l1l1f)fll,)V11'l1'W~1lJn'W 1~iJ

l'U f) 1ffelf111') ll'Jllf:'l~ 'UW~ l~ 1'l1n'W1~iJ lelfllmh~liJ'W mllJfl11'11,r 1'Uel'l\9l'Wlel'l

1~ fll') ffel'WUlJlJm1lJ~ 1lJiJel'U'U'lf)cilJ Lll'Wl~fll,) 1<M'V'l1:l'lf)cilJ1 'Wu~l~ffmj 1l~I,r'W
q q

fll') elf111,)1l'Jl~l'l1nlJfll,) llffl'l'llJ'Vl1Jl'Vl'Uel'l fflJl;f) 1 'Wf)~lJ fin Uffl'l'll1fifl1l'll,)~'I1i1'lfflJ1;mlf:'l~

t'W 'l1I'll'liJ~I'l*'I1lJll'll,r~I~l'l'Wll1~l'l'Wlll1f:'l'l'V'lq~f)UlJ 1l~1,r'Wf)l')1,r fll,)VlI'lJ'W1'V'lq~f)),)lJ'Uel'l

" .
~l~ 1'l'W1 'Wll~ f:'l'liJell1fi1J~ 1'Wfll') uM]t1J'\1llJlf)f)ilfll') ff'U'WlUel'\1l1'lf1lll9ilyjl'l'lmJNl~l'l1 9f 'l ~l~ 1'l'W

hi ff1lJl'jtl111 1 11llfl1J W'\1l 1~1 'W;l\911l~ 'l -ff1'\1-rlJl~fll')nV11 1~1I'll'l>U1'l11,)~fflJf)l')wf)nl~ l'l'Wn,r
u ~

31 d d Q 'I 31~ ~ Q 'I 31 I lIJ 31 •.• 31 ~I 'l 31lIJ 31 .d
Nl,)l'l'WlJelff')~ l'Wfll'jllffl'l'lm1mfff)'Wf)1'1I'l'Uel'l\9l'W 1'I1f)f:'llJII'l')mUf:'l~luI'lINl'l\9I'Wlel'l I'll !l'llJlf)'Vlffl'l
'U lIJ q 'U q

& QQ d 9Jd.ei Q V tI Q ~ d'JJQ.1 G)
C)$'l 11i f)l') '1'11 'lff)1'1el f)l'j Uffl'l 'llJ'Vl1Jl'VlfflJlJ\9I If)lJ llf:'l~fll')ff'j Nfft1l'Wf)l')W fflJlJ\9I'I1'jel'Vl'j 1lf) 1'Wnf:'l1

q q ~

f)l'j >U1'lf)l')L~1'l'Wfll'j ffel'W1'Wf)~lJff~1'llff~lJl1'j~fflJf)l'jW;l\911 'W'j~~lJ l1,)~tllJf1mJl
q

Q.I ~ rI,J d 0 d ~ G) 31 Q,J d 'j) 9 d Q.1 QQ

1ll'lllJ'WlJ 1f:'l11')~fflJf)l') W'V'l'Wil1'W'Vl1l11tJ'WlLf:'l~ff1lJl,)tllf)elf)f:'l 1'I1'Wm') 1'l'WI'll1 11l1f)l'l1f)lJ'lf1\91\91'Wlel'l~ ~. "
I~111l1i ') ,)lJ'lf1~Viel~U 1m1'ellJ\9I'WW'l11'l'Vl1'l-ff 'l1'1lJ 1'Vll'llfl'lff\9l11'Vl1'1I'WI f:'lVlJel'lI'l1'Wfl'J1lJ-fflJVl'W,r~
~ I ~ d d 1 .& 9J ~ do d $I

l'lfellJ Il'l'l ') ~'1111'l\9l'WW'lUf:'l~ff 'l'Vl\9l'WltJ'Wff1'W'I1'W'l1'l1l'l ,)1lJ'Vl'lf:'lf:'l1f)l'j l'j 1'l'W') 'Uel'l\9l'WW'l llf:'l~~
•.• 'I 31Q " 'I 31 & 0 'I 31 Q

\9I,)~'I1'Wf)l'Wfll')t1'1l'l'Uel'l\9l'W (Meta cognition) (,,!'j1'l1'1 Im\9l')~Qf:'l 2541:) C)$'l'Vll1'\1lf)l'lfll')

l1-rlJll1~ l'l'WU'W1 fll'l 1 'Wf)l') >Ul'lfll,)f1mJl1l1f)fll')1J'lffel'WU m~ 1'l'W1 ,riJm1lJ~ Lll'Wffel'Wl,rum~l'l'WiJ
q ~

" .
{j -ffl'l1~~Uf:'l~iJm1lJff1lJl,)tll 'Wfll'j l~ 1'l'W~~'lU'W fll') >Ul'lfll,)L~1'l'Wfll'j ffel'W~'l ~lLll'WI'i'V'll1-rlJLl1~l'l'W~ ~
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Q.I Q.I .& 9.1.& QJ I 'j/d d. 9.1 Q.J

VfVl1irl'm 1'lJ 2542 1I1\91'J1 22 fll'J'il\9lfll'Jrl'flfJl\91tl.:JtI\9llH'lf111VH 'JtlhI'Vlflflhl fI'llll'Jt:H'J tlhI 'Jtlf,l~'W~'Ul
q QJ q QJ

111 9.1 ~ I j)od d. 0 Q,I ..d. Q.I & 'j/ , Q 9 9.131£::1

\91h1W.:Jl\9l Uf,l~tlml ~1'Jtlhl1Iflllll1:YlflUl'Vl1:Y\9l m~'IJlhlfll'J'il\9lfll'Jrl'flfJl\91tl.:J1:Y.:Jlmll l11~I'JtlhI
<u CJ q QJ

Q.I .::::::. d Q.I 9.1 QJ 'j/ Q

1:Yllll'J tl'W~'Ul\911ll1i'J 'JlI'lJl\91IIf,l~I\91l1\911llfl'fltlm'W lIl\91'Jl 23 (1) mllltllf,l~'VlflfJ~\9l1hl l'Vltll

tI d ~ 'j/ 'j/ G) tldi Q.I 0

fl'l1:Y\91'JUf,l~I'Vlfllh1htl 'Jlll'Vl.:Jflllmmllll'IJll'ilIIf,l~i.h~1:Y'lJfll'JWI'Jtl.:Jfll'J'il\9lfll'J fll'J'Ul'J.:Jllf,l~
~ q

fll'J1~i.J'J~ lt1'lJ.u'illfl'Vli''Wtllm1i'J'JlI'lJl~Il(,l~~.:Jlld\9l~tllltlVl.:J1:YlI\9lf,l~.:JVhl lIl\91'Jl 24 fll'J<O\9l
q

, ,
d. 'j/ 9'jJ'& ,,::!t=S 9.1 0 Q ~I Q.I

m~'IJlhl fll'J 1'JtlhI 'J l111:Yt1lhlfl'flfJ1Uf,l~11h1 ltl.:Jlhl'Vllfltll'IJtl.:J\9l1Ihl hi fll'J (2) Hfl'VlflfJ ~m~'IJlhl fll'J~
"" OJ "" 0'. 1 0' 'jJ 9 'jJ"j _'>I '" 'jJ~ '"
fl\9l fll'J'il\9lfll'J fll'JI~'lJUl1:Yt1lhlfll'JW Uf,l~fll'JlJ'J~tlfl\91mlmllll'lJI'WtllJtl.:Jflhlllf,l~UfllJUlm (3) 'il\9l

u q <u u

"" 9 'jJ'jJd "1 'jJd 'jJ _ 1 0' "" ~I _ 1"" "'''''9 'jJ 0 "1 'jJ "" ~I 0 ~I '" I
fl'ilm'JlI l11rjl'JtlhI !\9lI'Jtlhlt'illfllJ'J~1:Y'lJfll'JW'il'J.:JHfllJU'IJ\91l11'Vlll\9l fl\9lllJhI 'VllllJhI 'Jflfll'JtllhlUf,l~

Ifl\9lfll'J1~ftlVl.:Jl9itlldtJ.:J (4) <O\9lfl'ilm'JlIfll'Jl~tlhlfll'J1:Ytlhl l\9ltl~1:YlI~1:Ylhl1:Yl'J~mlllfl9il.:J "1 tlVl.:J
~ ,

1191bY~nYlhl 1:YlI\9lf,lflhl 'J1lll1.:Ji.Jf,lflN.:JflW 1i'J'JlI~l'UtillYi~.:Jlllllf,l~flW r:1flfJw~erhl.w .:Ji.J'J~1:Y.:Jfl1~
q CIJ q q

~ ,

hi tl fl 'illflU'W 'J~'J l'lJiJtytY~fll'JffflfJllll'i .:J'lJl~1I9ifh11h1 \9l1,1'iJfllH'hl'Vlfll hi 1 f,lthVltlfll'J

ffflfJ 11111~i.J'J~ lt1'lJ.u bYl11i''IJfll'JffflfJ1 1\9ltltll11 hI\9l1,1'~1~tlhliJi1'VlTI119ii''IJfll'Jvr~'Ul~\9lflllll~

~'il~ 1~1'Vlfll hi hVll~tlfll'JffflfJ11h1fll'Jll1:Yl.:Jmmlllrl9iltl\91h\ltl.:J 1I9itlvNl9itlldtl.:J\91f,ltJ\9l~1\91 flWU 1~
"i "i d "j "" '131' 9 'jJ3Id "1 'jJd 31"1'jJ' 31 ~,J d "131 d ,J

l'Vlfl !hI !f,ltl!'Wtlfll'Jfl'flfJllll !'lJ'il~'lJltl !11~I'JtlhI !\9l!'JtlhI'J l\9ltltll.:Jf111.:J'lJll.:JtI.:J'lJhI l'JtlhI !\9l1'Jl'IJhI~ ~~ ,
d 'j) Q..::9' l.r} 9.19 .c! 9.ld. dQ 9 'j/ d Q.I Q

fll'Jl'JtlhI'J'il~lfl\9l'IJhI !\9l!hI'Vlflllm'Vlfl1:Yt1lhl'Vl ~1'JtlhI'\l~lItlbl''J~ !hlfll'Jtl1:Yl.:Jmmlll'J lImlm'IJ~\9l
'U q q QJ QJ

, ~I ~I "i '1 'jJ'jJd "1 'jJd 'jJ .J 31
'lJtl 'IJ\91tl\91hi W.:J IlJ hi fll 'JIlJ \9l!tl fllbl' !11~l 'JtlhI !\9l1'J tlhI 'J\911llmlll bl'11ll'J tl CJ1.:Jbl'hItl.:Jfl llll \91tl.:Jfll'J 'IJtl.:J~ ~

I li1 3J did. d 9 Q.I d d d Q.I QJ 'jJ 1 V 0 & .&

U\91f,l~'IJflfl f,l l\9l11Jhi tltlN\9l fll'J 1'JtlhI fll'Jbl'tlhl !hi 'Vlf11h1h111JhI'Vltltlm'IJflhll!mll I'Jl'il~\91tl.:Jfllhl .:Jtl.:J
q q

11fll~ tlhll~hI rl'hlVflf,l N fhi1.:JG.:JmlllU\91fll9il.:J'J~1111.:J'lJflflf,l fhu.:JG.:Ji1'VlTI'lJtl.:Jl1fll~ tlhI ~1'lJliJi1'Vl TI~
~ q

'il~l~ tlhI 119i1llfl~bl'\9l Uf,l~111~1:Y\9l1'Vh~mlllb\'llll'Jtl'IJtl.:JI'IJ1'il~51hl ltl1,1' fll'Jiilltllfltlll'¥ill\91 tl111l
q q

1~l~ hllfl~ tJ.:J{jtJ'Vll.:Jfll'J bl'tJhI ~.:J!~hI fll'J U'Wi11 mtl1 hli.J'J ~1'Vlfl'~vr~'UlU~l 1'W'Jl~~1 ~iJrilhlilll 1hi••~
fl'\l m 'JlI IU hi1 ,1'1f)\9ll1flfJ~fll'J~\9l.uhl1:Y.:J Uf,l~!fl\9li.Jnffllvrhl £'J ~1111.:J~l~ tlh\fi'IJfltJlI'¥i11\91tJ1 ~l~ tlhI

QJ ':£J QJ QJ

"" "" 'jJ 0' "1'jJ3I ~ "1 ""
bl'llll 'J tlll bl'\9l.:JtJ tJ fltl.:J fl llllfl \9lbl''J1.:Jbl''J'Jfl'IJtJ.:J\91h1ltJ.:J'IJhi 'iltl !\9l\9lltl ~1'J~ !'VltI'Wlhl 'lJ,25 28; ~~.:J

~
"" 'jJ "" 'l dtll'JtI~ltyt)J,2527;C1ebome D. Maddux,1988 tll.:Jtl.:J hi Rob1yer,et al., 1988) hltJfl'illflhl'IJ'Vl'Ul'Vl

'lJtJ.:Jfltlll'¥ill\91 tJ1'l51tlbl'tJhI tJ.:J1I9illbl'\9l.:J'IJ'VlI~tlhI!~tJ 1 ,1'l1fll~ tlhllfl\9lmlllrfllllll,j'11 'il 'l51tlbl'rl.:J~
Q.I I q 9J Q,I d. lJt 'jJ d $I 1.Q &.d' ..•.Id. ...I.Q 'j/.d.

'VlflfJ ~ Uf,l~ 'lJltl !11hi fll 'J tlhI !\9l1'J tlhI t tJtll.:Jtl bl''J~ CJ1.:JII ~f,l\91tJfll'J llJf,l tlhllllJ f,l.:J'Wt)\91m 'JlI'lJtJ.:Jrj! 'J tlhI

91 'jJ ~I 1 I 91\11 ..• I''J,Jd, "l.Qd .Q ~

'Vll.:J\9l1hl~bl'tJhlllJhI fll'J'lJltlt1ltl'VltJ\9lmlm !lJbl'~I'J tlhI'Vll.:J'iltl !\9ltll1i fll'J 'IJ'J'J tlltl fll'Jbl'l1i\9111'JtJQJ QJ QJ'U

'jJ d'd "1 9J ,. d ~.Q & Q,I Q,I el
fll'J bl''Jl.:Jbl't1lhl fll'JW 'Vll111Jl~1:YlIl\9l !\9ltl'Vl!hItJml'lJlll'IJ'IJ~fl11 \9lllf,l~ fll'J'Vl\9lbl'tJ'IJ'\l~tlfl'W~hll'IJhI••
'l .1 "i. I "" o'd/ '" d , 31d d "" 0'

hi 'JlJ'IJ tJ.:J!lJ'Jtlmllfltlll'W 11\91tJ'JCJ1.:JlIfl'il~I'Jtlfldl (courseware) ~!'J tlhI '\l~l 'J tlhI 'illflfltJlI'W11\91tJ'J••••
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. " "91·:n:11'ilt{1'hIentJ el'l''Il1'l51 r1~1hi ') U 1911'11iT~ireJ U!:'l~fIl'V'Hl') lVlfl \91!:'leJfl'ilhl fll:lJf11fll:lJ ~Y.lJf11\91eJ'lJ'illf1
<u

,.,"" 0 "" 9 ~l ,., ,., ~ 9'" ,,.,"" ,.,
vmtlhl \9I')l'ilm\9leJ'lJU!:'l~tt{1'fl~N!:'101')t')tlhI lhl')lJ'\JeJ~'\JeJ:lJ!:'ltltJhlf1!:'l'lJ(feedback) l'l1Uf1Nt')tlhlfllti
<u <u <u QJ

.J C.\ c(d Q.I.<:::to d ~ .d liJ 9J G 1.d

CJ1~fl tJm~ It\9lm:lJ !:'lf111W~'V'Hf1'll'11mtlU,)~f1WVlmm') flttJeJ1hi 01') t') tlhI f11') {1'tJhI tfl tll hi tJCJl~fl

1 Q QJ d 0 Q,I ~, o<::::l, 0 Q,J

tt'l1~'l51\91u'lJ'lJ'Vl 8 ('V'l.f1'.2540 - 2544) '\JeJ'l{1'lhlmlhlflW~m'):lJ01')01')f1'f1111U'I1'l'lfl\91 {1'lhlf1h!ltlf1

"i' ~ :lJ'W\9I~L~ ')~\rhuWd~ U') ~t 'Vlf1'L'V1t1nl~'lU')~{1''lJn'lJlf1q\9lO1')ill 'Vll'l f)l') ~f1111'l1mtlU') ~f)l')

N!:'l01') 'I'lfl{1'eJ'lJcil{1'fl ') ~'lJ';hiT m~ flhl L'VltliJ N!:'l'Vll'lf)l') t~ tlhI 1'l51flUl\9lf1'1{1'\9I{tt!:'l~l'Vltllf1'l{1'\9I {1 hi••. "
UhI 11 14':lJl1!:'lfl!:'l'l~f1 r1'l L~L~i''lJf)l')'W~h!ll ,xiJml:lJfml:lJmm')t1U!:'l~r1f111~bll'l1i''lJ;l\9ltlfll '1111

<u •

'l51~ 'V'l'Vl1iftml'lf 2542 t'V'l,)1~f)l,)~flm~'lJlh101')t~tlhlf)l'){1'eJhler'l1l'lt14''\..Hu'V'l1~fll1:lJ{1'lm')t11 hi..
", ~ liJ I 9J G) ~9Jd Q.I ~ .<'::t,.<:::to fI Q.I 0'

f)l')flltl'VleJfltW)'I11 t:lJthl'Wm~'lJlh1f)l') mNt')t1h1'V'l~h!lfll'Wf)l,)flflltml~'l1 {1''ltml~'I1 f)l')
<u

Q cl ~ ~ Q.I Q .d cl 'JJ d
tt {1'fl 'l fll1:lJfl 191t'l1hi t t!:'l~f11')U{1'1'l '11lfll1:lJ ') hieJf1'illf1'Whi f11') 1191tt!:'l~U ')~ t:lJhIN!:'lf)l ') t') tlhI m hihi 'Vl

<u . "
fll1:lJ ~ It ~hlmf1f)',hf)l')u')~tiJ'W 'UfIl'V'lml:lJbllt~ 'ill1tt.y{ 'il1 'l'\JtJ'll! m~ tlhI 191'liT hi~ 'liJml:lJ ~lt~'U

. "
t~ 'l~ lh1 l1~eJ'l~~'W lUi''lJU,) 'l')~'lJ'lJf)l') t~ tlhI O1'){1'eJhlU!:'l~01')U') ~tiJhI r;-m l,xiJ U') ~iY'Vln fIl'V'lmf1~hI.
~.d d 3J 3Jd ~I tI d ",I .<:::to.d dt 'jJ 9 'jJ

fl eJf)l') t') tlhI 01') {1'eJhI'Vlt'Whi Nt') tlhltlJhlf1'hltlf1m'l mlJtt 'lJ'lJf1'ilm '):lJ'Vl'l1mf1'11mtlt'V'leJm~\9IhI t'l1cu <u <u q.. "
iTm~ tlhI ~hI 19118£J\9I!:'leJflnm iJf)l') t:JfeJ:lJ1t1'l1~ f)l') t~ tlhI n 'WttJeJ'Y'ill'lfln'lJ;l\91 'il~ 'l

<u <u

'V'l'IJ11 fl ') ~ {1'eJ'Wf1cimrf l'lt {1'~:lJU')~ {1''IJf)l ') ill;l\91 ~\9Ifi 'ilm1:lJ f)l') t~ tI'Wf)l') {1'eJ'W1\91tlv\9Im t~hI f1''W6<u cu q cu lIJ. " .~ 9. $1.::::: •• :::1 9J ~ QI ~ d 9. 9J ~ d.

f1m'l thi eJ'l'illf1m l 'l511i{1'eJhIfllt1f)l')'lJ') ') tlltlthl eJ'Y'il'illf1'11'W'l {1'en')tlhI fl') l 'l5{1'eJf)l')t') tlhI f)l') {1'eJhI
<u <u

14'eJtltiieJ'l 'illf1'\JlflUfl!:'lhl ~eJtt!:'l~t'VlfliJfll~l hi01') {1'eJhItt!:'l~iJ'lJl'll ') 'lt~ tlhI~iJfleJ:lJ¥ht\9leJ{U~'\Jl\91

c1'd93J 'JJ'j).<:::to d'd ~ ilV Q c1'

CJ1eJ'YltL1')'I'll 'I1fll1m fllhl l'Vltllf1'l{1'\9I'j eJf1'Vl~'\Jlflfll1mfllhl fleJ:lJ'V'llt\9lm
<u <u
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\11fHY.fl1'V'lfll'j ~~fll'j L~fJ'UfllnrtJ'U '1'UtJ\I \l1J'U~1'l'J'1~lTI b'l'tJ'U1~fJV~fl'j LtJ'Uf1''Uv
It <u <u 'U

fH'lVl H~~ '1~lrw -.1iYtJL~fJ'ULtJ'U~tJl'l i:lfH~tJ-.1\11fl'U1~~tJfn'j L~fJ'Ufll'jb'l'tJ'U 'U1~L'V1fl-Ufl1TIfll'J H~~

mJ f1'j t1hh ~fltJ'lJfll'j ~~fll'j L~fJ'Ufll'j b'l'tJ'U'Vb 'll1L~fl 1~f~flillf1~ ill L~fJ'U1~ b'l'l'JlJ1'j tl~'U'V'l'lJfl11lJ
q ~

f I9i'1fJ\91'ULtJ-.1L'V'l'jl~fll'j L~fJ'Uf ri1'U '1mULtJ'Ufll'j L~fJ'Uf \l1fll'l'J LL~~~rl1fitu~b'l'~v-.1 1~ 119i'U1flWb'l'lJ1J~
<u cu U QJ CU U q q

'UtJ-.1Lfl~tJ-.1fltJlJ~1L\91tJ{lJ 1'1~'l 'Ufll'j L~fJ'Ui N~bllJj;l 'V1t'V11-.1fll'jL~fJ'Ufl~lJb'l'f1-.1Lb'l'jlJ1h~b'l''lJfll'j W
" ,

;1\91 'UtJ-.1'11fH~fJ'U'if'Uih~tllJftmnlH1 4 'UtJ-.1h-.1L~fJ'U'l'UbY-.1tl~rl1'11fl-.11'Ufll'J'l.h~tllJftmn~-.11'11~

tJ'l-lfJ1i1U~lfl';hLflW~~i-.1HfttJftJfJ~~ 70 ~-.1N~fll'jlh~LiJ'UlU{N~i:l'V'l,r ftJfJ~~ 68.84 (rl1'11fl-.11'U
q

fll'J'l.h~tllJftmn~ -.11'11~tJllfJ1i1U2540:)
q

fl11lJ'VW1fJ1lJ'1'Ufll'j HntJt1!l'll~vh'UlJ1 rl1Um1'U fll'j lh ~tllJftmJ 1~-.11'11~

tJll fJ1i1U 119i'~ 1L-U'Ufl l'J tJ'lJ'j mJ 1'j l'lffll'jl'l'J '1'Ubl-.1tl~Ji'l'Ufll'j ~~f1'j~'lJ1'U fll'j L~fJ'Ufll'j b'l'tJ'U\911lJLL'U1
q ~

1.J5t 1.Jf1'j~'lJ1'Ufl1'j L~fJ'Ui H~~tJ'lJ'jlJ 'llim1lJi'l 'U!~tJ-.1fll'j '1~~tJfl tJlJ~1L\91tJ{L'vttJfl1'jL~fJ'Ufll'j b'l'tJ'U

lJ1\91~ tJ~ 'j ~ fJ~L1~ 1LL~ ~ '1'Uri1'U 'UtJ-.1-.11'U1~ fJ1Ji'ij~", 1fll 'j 1~ mvtm~'WJ'U1fll'j L~fJ'Ufll'j b'l'tJ'Ufl ~ lJb'l'11-.1
~ q

Lb'l'jlJ1.J'j~b'l''lJfll'jw;l\91 ~'mlJ1'jtl-wWJ'U1fll'jb'l'tJ'U 1Ji'~L'lf'U

W \1fll'U ~ l1tJ-.1'U1fl(2541) 1Ji'-WWJ'U1'lJ'V1L~fJ'UfltJlJ~1L\91tJ{'lf1fJb'l'tJ'Ufl~lJ
~ q

, ",
b'l'11-.1Lb'l'jlJ1.J'j~b'l''lJfll'jW;1\91L~tJ-.1~m11~H~~tJ1fllf1' rl1l'li''lJ'I1fH~fJ'U'if'U1.J'j~tllJftmn1JVi 3 p.,m

1.J'j1fl{]':h 'lJ'V1L~fJ'UfltJlJ~1L\91tJ{'lf1fJb'l'tJ'Uij1.J'j~iY'V1n.fl1'V'lLm~U fH~fJ'U~'l ~'lJ'V1L~fJ'UfltJlJ~1L\91tJ{'lf1fJ
, , '

b'l'tJ'UL~tJ-.1~f1'j 11~LL~ ~tJJfllf1'ij v-m blmrVl n 'V11-.1fll'j L~fJUt! -.1fl ':h'l1fH~ fJ'UViL~fJ'U1~ fJill1.Jfl~

~iY\91 31lJ'U'U'V1~(2536) 1Ji'-wWJ'U1'lf~~tJ1.J'j~b'l'lJ11.J'jHf1'jlJfl~lJb'l'11-.1Lb'l'jlJ
q q q q

, ",
1.J'j~b'l''lJfll'jW;l\91 L~tJ-.1tJ1fllf1' rl11'1r'lJ'I1fH~fJ'U'if'U1.J'j~tllJftmn1JVi 6 'l'Ufll'j'V1~~tJ-.1'l~fl~lJ~1•" , ,
mh-.1fttJ 'I1fH~fJ'U'if'U1.J'j~tllJftmn1JVi 6 fl1flL~fJ'UVi I1Jfll'Jftmn 25361~'j-.1L~fJ'U~1'Ul'l'UtJ-.11J1

~~fl'j ih!.f)tJ~l'U'\l'U'V1~ ~-.11'11~'U1'l'J'j1'lfrYlJ1~1'U1'U 38 fl'U N~1.J'j1fl{]11 'lt~~tJ1.J'j~b'l''lJ11.J'jHf1'jlJij

1.J'j~iY'V1nm'V'lLtJ'U~U1'V'ltJ'1\I

fll'j LLntJt1!l'l11~fJfll'j-WWJ'Ul~tJfll'j L~fJ'Ufll'j b'l'tJ'U~-.1fl~11V-.1l~L'WfJ-.1'V'ltJ~tJfll'j
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lLfl'Uty11l U~~'il~tl1'W 1~11UfH1 eJ'WcJ-:Jt1v'Wfnll~el 1liijm~1I1'Wf11'j~'il~ 1rrUfH1V'W 1~~-:JiJeJlJBu~
.o<:::l. ot::::l. ~ 9Jl.r] 9J 91

'il'j -:J'il'Wtfll'lel-:Jflfl11lJ 'j t~~ 1V\9l'Wtel-:J..

9J "" oj II] 9J , d ';::1 '9 ~ '" 9J 9 9J oj ~ 9
'il1fl'UellJ ~~-:Jflm1'il~t'l1'W t~ 111;'\'fIlVfYHlJ'WelV t'WlJ'il 'il1l'W1;'\'~'Vlel'WtlH'Yl'WlJ'ill'Yl1 t'W

<u <u q u

~ 1'W'U1~ ~elf11'j t1 V'Wfl1'j 1;'\'el'W~ijlh ~E'Vln fIl'Wul9in1 el-:J'il1fH'Vlfli'Wi ~thl'11'Yl'lr 11 JJml1-:Jmflf11'j Nil\9l
" ..

fl ellJ.w1t\9lel{~I'll'W1mfl~'W ~-:Jijf11'jiJ 1flellJ.w1t\9lel{ml i'1 'Wf11'j t1 V'Wf11'j 1;'\'el'WtVlelt.wmi -:Jt1;'\'1lJ

m~1I1'W f11'jt1V'W~'Uel-:JUfH1V'W1rrUfH1V'W~'il1flf11'jJJ fiU~'il1-:J ~')fl~~ ~')fll1it1 V'Wu~~I'l''W'WlI
<u <u ~ <u <u

" "9J 9J Q.I .:::i d <jJ t::S QI Q.I 9 a:.d. .c! 'j1

fl11m ~ 1 V\9l'WteJ-:J'j1lJ'Vl-:J~ mf11'j t'j V'W'j'Uel-:J\9l'Welfl'Vl-:J\9l'j~'Yl'Wfl t'W1lif11'j t'j V'W'j'Uel -:J\9l'Wtel-:Ju~~......
1'WVfloUellJ ~~111;'\'1'jij f11'j 1 i'flellJ.w1t\9l el{m'lhv 1 'Wf11'j1;'\'el'W~-:JijJJ'j~iv'liu 'YlmVelel1-:J (1:1''jl-:Jtl

q •• q

il'l' 1\9l'j~ fl~ 2541 :358) 'Vlfl~lVI9i1-:Jtl1'W\9l'j-:In'W11f11'j ')~f11'jftm:J1ttl'W 'j 1flil1mhr1'ill~1;'\'~JJ'j~f11'j
<u q d,9 U q

& 9 9J <I "" 9J 9J 9J~ ' 9 '" II] 9J dl dl d

'Yl'W-:Jt'Wf11'j1:1''j1-:J1;'\''j'jflfl11lJt'il'jtyf111'Yl'W1U~~UfllJty11l\9l1-:J "l t'W1;'\'-:JfllJt~ f11'jfl'fl'l:l1'il-:JlJm1lJ
" ..

1:11r1'ill1;'\'-:J1:1'~1'Wf11'j1:1'~1-:J'li1~I'1-:JU'Wf11'j ')~f11'jftfl'l:l1~-:Jijm1lJ~lttl'W elel1-:J~-:J'¥ll9i'el-:JVl11rrt~fl
u <u q

W11'li'W U~ ~ Nt1 V'W'Vlflfl'W\9l'j~'YlUfl(i-:Jm1lJ1:11r1'ill'Uel-:Jfl1'jt1 V'W~u~~teJ 11 'ill ril9ielf11'j t1 VU ~ ~1~
<u q u <u <u <u

U1;'\'1-:J'Yl1fl11lJ~t ~el~I'll'W 1\9l'WteJ-:Jelel1-:Jl9imCel-:JJ'W fielf11'j1:1'el'W1rru fH1 V'W~ ')fl~~ ttl'Wt ~1'Uel-:Jm1lJ
<u <u

c::. 9J rI 9Jl.r] 9J 'jJ & 9J Q.I I QJ Q,I.<::::t. &

fl~ 1;'\'llJlHl1;'\''j1-:Jel-:Jflfl11m t~~lV\9l'Wt8-:J '11-:J1;'\'el~fl~el-:Jflll'YllJ1~9 tt'l1-:J'W'j~'j1'li1l'ill'ill\9lf11'jfl'fl'hll
<u U U

" ,
Ur1-:J'li1~ 'W'Vlliftm1'li 2542 I'1-:JU'W~-:JVl11rrNl,)mfi~u'W1~~'¥l'il~'Yl1'Vl1-:JUnu'ill11li~vf11'j~I'll'W1

q <u U

'li~ f11'j t1 V'WU'W1fl el'W1:1'\9l-Jfl~11;'\'I9i'~lVflellJ.w1t\9lel{flrilJ1;'\'~1-:Jt1;'\'1lJJJ'j~1;'\'1If11nu:J51\9lt~ el-:JU'j-:J
q q

" ..
1:11'Yl-JlIUfH1 V'Wi''WJJ'j~ tllJ ftfl'hll1JVi 4 tUel-:J'il1flflellJ.w1t\9lel{1;'\'llJ1'j tl 1;'\'~l-:J1;'\'tll'Wf11'j ill ~1~ el-:J1rr

ufl~v'W1~ftfl'l:llnel'W~'il~~-:JiJelJJBu~'il1-:J
'3Ja" Q,I & I QJ I e::! Q,I <l=:t.art. 0' 9J a:. 0' I 9J
N1 'ilV 'il-:JlJ -:J'Yl1-:J11 'li~ f11'j t'j V'UU'W1fl el'W1:1'\9l'j fl \9l11:1'\9l~ 1Vfl ellJ'W1t\9leJ'j fl ~ lJ 1:1''j1-:J
<u q q q

• I 'JJ S1

t1:1'1lJJJ'j ~ 1:1'1If11'jill:J51\9lt1el-:JU'j-:JVi1~ 'il1flf11'jl,)Vmu -:J{j'il~ttl'WJJ'j~ iV'liul9ielf11'j~I'll'W1f11'j t1 V'W
, f)J art. _ I c1'.c:tart. ,J 'j1 Q,I QJ Q.I.<::::t, & I a:.

fl1'j 1:1'el'Wfl ~ lJ m 1-:Jt1:1''jlJlJ 'j~ 1:1'11fl1 'j UI'li1\9l'11-:J1:1'el~fl ~ eJ-:Jflll'W'j ~'j 1'li1l'ill'ill\9lfl1'j fl'fliJ 1U'Yl-:J'li1\9l
q u u

'W.fl'.2542 ttl'Welel1-:J~-:J~-:J1 'Wtd'Uel-:Jf11'jri -:Jt1:1'1lJlrri 'j -:Jt1v'Wli'~elt~el 1rrm1lJ~\9l1lJfl11lJ1:1''W 1'ilU~~
<u

\9l1lJielf111:1'~t'l1m~1:1'lJtt~~cJ-:Jttl'Wf11'j 1rrUfH1V'W 1~t1V'W~t'Vlfli'W i~V~~ltil'W 1JJl'Wt1mt~V1n'W
<u
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2.1 rVltnh~€r-3rfi'J1u
Q

di QJ -=! Q,I oQ,.<::lt, fI 9J Q d', 'j) Q

1'V'lB'V'l\9JfW 1'lf~ fll ':il':itI'Wll'W1fl B'WLY\9l':ifllWJLY\?I~ 1 tlfI BlJ'V'l1 I\?IB ':i mm LY':i1-:jILY':ilJ
q q

, " .
1h~LYllfll':iW:lrJ\?I I~B-:jm -:j~l'1-d'mrfll~tI'Wi'W1h~tllJ;:lt-nniJ'¥i 4 1'W1HI~tI'Wlh~tllJftf)'l:l1iY -:jf1~

~1'11m 1'Wf)1':iJ.J':i~ tlll ftmJ 1~ -:j'l11~ Bl1'tlTI1i1
q

.di QJ c! Q,I QQ tI 'jJ Q <I I '].I .c:::.

2.1.1 1'V'lB'V'lI'.lJ'W1'lf~fll':i l':itI'Wll'W1flB'W LY\9l':ifl\?l1LY\?I~ltlfl BlJ'V'lll\9lB':if1[jlJLY':i1-:jILY':ilJ
q q

, " ,
J.J':i~LYllfll':iW;l\?1 I~B-:jll':i -:j~1'l1~ll'l1fll~ tI'Wi'WJ.J':i~tllJftmniJ'¥i 4 1'Wh-:j1~tI'WJ.J':i~tllJftml1iY -:jf1~

~1'11m1'W fll':iJ.J':i ~tllJftml1~-:j'l11~Bl1t11i1i11 ,rijJ.J':i~iY'VlTIfl1'V'l\9l1lJlf1Wctl 80/80
q

1':i -:jI~ tI'W1'WiY-:jf1~~1'11m1'W fll':iJ.J':i~tllJftml1~-:j'l11~B'l1t1TI 1i1 'l1~ -:j\llfll~ tI'W~ltl'lf~ fll':i I~ tl'Wll'W1
q q

flB'WLY\9l~fI~lLYI9l~ 1tlflBm~ht\?lB{nrilJLY11-:jILYjlJJ.J':i~rrllfll':iW;1\?1 I~B-:jll ':i-:j
q

.di& Q d QJc.i ~ & e:::id

2.1.3 I'V'lBfl'f)'l:l1m1lJfI~l'l1'W'UB-:j'W fll':i tI'W'If'WJ.J':i~tllJ fl'f)EJ11J'Vl4 h,:jl~tI'W1'WiY-:jf1\91

rl1'11m 1'Wfll':iJ.J':i~ tllJftml1 ~,:j'l11~Bl1t1TI1i1 ~ij~B'lf\?lfll':i I~ tI'WlI'W1flB'W LY\?I~fI~lLYI9l ~ 1tl
q q

flBlJVl1I\?lB{ milJLY11-:jILYjlJJ.J':i~LYllfll':iW;i\?l I~B,:jll':i-:j
q

.<::! QJ.<::::),Q d' 'jJ o<::::t. cI , 'j) Q •.•.I d'

3.1 'If\?lfll':i l':itI'Wll'W1fleJ'Wb'f\9l':ifl\9l1LY\?I\?I1tlflBlJ'V'l1l\?lm f)[jlJLY':i1-:j!LY':ilJlJ':i~ b'fllfll':i W
q q

, " .
;i\9lI~B-:jllH rl1'l1~1l'l1fll~tI'Wi'WJ.J':i~tllJftf)EJ1iJ'¥i 41'W l':i-:jI~tI'WJ.J':i~tllJftf)'l:l1iY-:jf1\?1rl1'11m1'Wfll':i

J.J':i~ tllJftf)'l:l1 ~ -:j'l11\?lBl1 tlTI1i1 ijJ.J':i~ iY'VlTIfl1'V'l\9l1lJIf)Wctlmm iJ 1'W 80/80
q ~

" ,
3.2 'I1fll~ tI'Wi'WJ.J':i~tllJftmniJ'¥i 4 1 HI~tI'W 1 'WiY-:jf1\?1~1'11f)-:j1'Wfll':iJ.J':i~tllJftf)EJ1

QJ .c:I 'j).c:! QJ QQ d' j) .::::to tI I Y Q

'l1[j -:j\llf) l':itI'W\?I1 tI'lf\?lfll ':il':itI'WII'W1fl B'WLY\?I':ifI\?I1 LY\?I\?I1tlfl BlJ'V'l1l\?lB ':i f) [j lJ LY':i1-:jILY':ilJ
q q

J.J':i~LYllf)1':iW;i\?l I~B-:jllH
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" ,
3.3 'l!m~fJ'Ui'U'lh~f,llJ;;rf)rn1J114 h':H~fJ'U'lmr:lfl~rll'l!f)-:Il'Uf1111h~f,llJ;;rmn

IV ., 'j/ I

4.2.1 'l.h~'1flf)'J1Uf)l'i'JijfJf/f~U fitJ 'l!m~fJ'U'~'W1J1~f,llJ;;rmJ11J114 h~t~fJ'U'l'U

f{~n~rll'l! f)-:Il'Uf1111.J1~f,llJ;;rmJ li~'\11~ tJl1fJ1iltJ
q

r IV IV V I

4.2.2 f)(;J'urr'JfJfh~n1;Jum'JjijI11uflf~u fitJ 'l!m~fJ'Ui'U1.J1~f,llJ;;rmn1J114•

"<V

'\1CtlfJ'U'U\9ltJ'U

"<Ol

4.3 nHI'I1url'j~

.J d 9J oC:\Q,I ~ d ~ .J I 'j/ ~ rI
t'UtJ'\11{Y11~'Vl'l 'lfl 'Uf1111'UtJ'l'Um~'U fltJ t'UtJ'\11{Y11~f)t'llJ{y11~!{y1lJ1.J1~{Y'jJf111W

q

" ,
;i\9l i'U1.J1~f,llJ;;rmn1J114 \9l1lJ'\1i:1f){y\9m.h~f,llJ;;rmn 'V'U'1'.2521(111J'jJ1.Jf'jJ1.J1~'V'U1'.2533)

~ q

"& .:::::!t. 0 I 1 QJ.:::!

m~'Vl1'Ni1'f)£J11if111 'Ul'U1'U 1 '\1'U1fJfJtJfJ~~'U

I,::::! QI d.

'\1'U1fJ'Vl6 'V-lt'l~~1'UUt'l~{y11!fllJ
,

, I ""

'\1'U1fJfJtJfJ'Vl3 l!1 ~

"
- U1~tJl''\1t'l

-l!1~ 1UlJci1~
, d

- l!1 ~UlJ!'\1t'lf)
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• 'j/ •

I'ltJ'UbY\9li'I'l~rhYI91fl~lJbl~1'Hbl11J'lh ~bY'Ufll'Jw;l\9l l1tJ'IU H bYl'Y'li''U'I1m1t1'U'l1'U'lh~t:llJftmllllVi 4
q

I.d. Q.I.d. ~ Q.I 'jJ 'jJ

1) U'U'U'Vl'flbltJ'UfltJ'Ul'JtI'UU~~'Y'l~'1l'Jt1'Ul'YW1'fl1'l111Jfll1'Y'l'Ul'Vll'lfll'J

l1 t1'U'Y'l~ 'I 'ill m1 t1'U~ 1t1'l5'flfll'J l1 t1'U~ 1t1U'U1l'ltJlJ<W1l\9l tJ{ fl~ 1J1'l51bY~1'1lbY1mh ~bY'Ufll 'JW;l\9l
q q

'j/ , •

2) U'U'UbltJ'UmlJmllJ~'fllll'U'lJtJ'I'I1 tll1 t1'UoJ1'Ui.h~t:llJftmllllVi 4 ViiJ~tJ

'l5'flfll'J l1 t1'UU'U11'ltJ'UbY\9li'I'l~lbll91~1t11'lt!1J<W1l\9ltJ{fl~1J1'l51bY~1'llbY1mj'J~bY'Ufll'JW;l\9l l~tJ'I U'J'I
q q

2) bYi1~~ii'i'Ufll'Jllml~..1U'U'U'Vl'flbltJ'U fitJ filmllJtllfl~ltl (p) fil
, .

o 0 I ~ QJ'

tll'Ul'il'illU'Ufl (r) U~~mmllJl'l5tJlJ'U

.<:::::t..<:::::t..d9 3JQ.I g) 'jJ .d. <j) 'jJ.d. t::'::i

3) blt:l\9l'Vl~'l51'flmllJfll1'Y'l'Ul'Vll'lfll'Jl'JtI'Ut'IJtJ'Ifjl'JtI'U I'lt! (Hest)

4) bli1~~i i'ftmllmllJ~'fll,1 'U'lJtJ'INl1 t1U ~iJl9itJ'l5'flfll'J l1 t1U~ 1t1
OJ q

0. <t~ l"d - ,.d.
I'ltJlJ'W1l\9ltJ'JI'lt! 1'l1m~t1 (Mean - X) U~~bl1'Ul'UtI'Il'U'U1Jl\9l'J~1'U (Standard Deviation)

,
4.5 ':i~t1~!1ijl'm,n'Ufll':i1.utl l~tJ'U\9lml'llJ 2545 - if'U111'l1J2545

q

a\ V '" ~ dI '" .d9l&'911
5.1 'll'Vlfll':it':itl'UVl1t1fHI1-J'Vi1t(ile)':i'Y'llJltlt:l'l 'l5'flfll'Jl'JtI'U'VlbY'Jl'l'IJ'UWltl 'll'JumlJ

q q

0. 0' OJ .d. c!d. Q.I 0 Q.I ~ e:
I'lt!1J'WJ l\9ltJ'J\9l11Jfl 'J~'U1'Ufll'J t!t! flU 'U'UU~~'WWJ'Ulfll 'Jl'Jt1'U'Vl1Jfll'J 'il'fl~ l'fl 'U'IJ'U'IJtJ'Il 'UtJ'Y'llU~~

n'ilm'JlJfll'J11t1'U ~fhihti'lmllJ'W~t!lJ mllJbY'Ui'il U~~mllJU\9lfl~1'l'J~'Y'l11'l'lJl'll'lm1J'U'Y'l~fllvttJ
q

'j/ •

5.2 U'U1f16'Ull(il-rfl~1ll~ 'Y'llJltlti'l ")'U\9ltJ'Ufll'Jblt!'U'¥ivh i,r'l1m1t1'U11t1'U~ 'illfl1:ltum
OJ u

" SI""
")'UlNtih1J'll'J~bY'Ufll'JW ")'UbYl'Jd'il ")'U'Vl'fl~t!'1 ")'Ubl'J'lll1J'U

u q
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, v •••• 1 of"" ••• .oll .1 ••d ••.•"I '''/do
5.3 nQ'lJa1Hlty1'IJ'U1~ty'lJm1W'rJ\Jll11JltJtl~ 1JTC'llJ'j~ff'lJfll·Hl.l'VI'il~~l1~t'jtJ'U

1"d 'JI d ••..•• .l. P "I" .•.. ~.I ••.•
~t'jtJ'U~tfltJ1f)'lJ1J'\f):WUtl~ff~U1~"C1fl1J~'U~l'Ufl'Ul1JtJtJ'j~'lnm f)nt1Jfl~fll'jlJf)mfl~ 1\PJJ'U1i'j'j1J

•••••• ,. d .l. 'JI '" ,. '''I 'JI 'JI d 1"d 'JI.oll
fflff'U11'V1tJlfflff~mtl~t'VIfli'U ltltJ Utl~ff~U1~tlfl1J'VIl~1in1J'l1l\P1l~tJ1J~ll1f-mtJ'U ~t'jtJ'U'jtl~

• OJ OJ

"
ffm~i1ty111 m~'lJ1'Ufllmti'i1tyl11 Utl~ffl1Jnmhm ~'lJ1'Ufll'j tl1~lij 1tJ1'*1MtrJ'UtJ'j~ itJ'l1u~fl

.1 •••••• of .oll.1 •••• '"
5.5 'U1~aYlfi.fl1'Vf\Jll'IJmwcn'IJ1\Jl1!lU80/80 l11JltJtl~fll'j111lJ'j~ff'VI1im~'~fll'j

.:s" ~ cfd ~ QI JI,l 0 1 G) 9J Q.I , GI , .,. •••1 ~ oC\ d QI

t'j tJ'U~1tJflfl1J~1t\Jlm'VIH1~Wff'.il~'tJ'UUtl~'U1 tJ'VI~tlfl~~'l1f)'lJf)tl1J\Jl1fltJ1~1~tJlJ'.i~ff'VI1im~'VI1~
OJ •

fl fl f)1JlVi 'ill'.iWlttJ fl1 tCJt'U~f)1'.il11U'lJ'lJ~f)tJ ~,j~11~flm ~'lJ1'Ufll'.i Utl ~f)l'.i tJ~ ff1J~ 'Unfi'lJ
.1" •. 0 "j d •• ,.

tlJfl'.itCJt'U\Jlfll'.i'VIlU 'lJ'lJ'VI~fffl'lJt1Jfl'il'lJ'lJ'VIt'.itJ'U\Jll1Jtml.lCVI80/80 1~tJ

QI d ' ..•.1 oC\ ~ oC\ ••• 1 tI tI fjJ 0

80 \Jl1U'.if)l11JltJtl~ fl1lJ'.i~ff'VI1im~'tJfl~m~'lJ1'Ufll'.ifl~'illmlJfl'.itCJt'U\Jl'tJfl~H'VI1
OJ" ...

U'lJ'lJ1Jm1'~ tl f)~fl~tm~l11n'ilm '.i1J11~111J~tij fl fi ~trJ'UttJfl1tCJt'U~Ufl1 1~~hf)'h 80
OJ

80 ~111~~ l11JltJ~~ fhtJ'.i~ff'VIim~Htl~~nfi~'illmtJfl1tCJt'U~'tJfl~~~l11U'lJ'lJ
OJ

'VI~fffl'lJl1~~ti tJ'Utlf)~fl~ trlflfi~trJ'UttJfl1tCJt'U~ufl1'~~lf)'h 80
OJ

WI 'JI "" •••• "''''''p '" •• I 'JI •••• 1
6.1 &~'ltflfll'.i t'.itI'UU'U1flfl'Uff\Jl'jfl\Jl1ff\Jl\l'nfJflfl1J~1t\Jlfl'jf)lJ1Jff'jl~tff'j1JlJ'j~ff'lJ
, " .

fll'jW:J11\Jlt~fl~ UH ffll1i''lJ,rm~tJ'Ui''UtJ'.i~tl1JffmniJVi 4 1'Uh~t~tJ'Uff~fi~ffl,rf)~l'Ufll'jtJ'j~tl1J

ffmn ~~111~~11tJ1i1ij
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6.3 b1'llJ11 f1Wl'ilUl'\11fll1 11fl'Wf111~H)'W'l 'Wflcim"f l~l~~mJ 1::::mJfll1W9f1~ lJlhwu q. "
'lilfl 'l,r'l1m~fl'WiJm1lJffll1lJl~1 'l'ill~tJ,m 1~~~'W

'U



,
"'"1.J\1\1 2

~ QQI a d QI QQ~" Q, rI, ", Q

f11l Mf11:111'1ml tl.:J"'If~ f11l1l fJ'\.!u'\.!1fl tl'\.!fffll flfl1 ff fI ~1fJfl tl'lJ'Vi11fltll f1'C\11ffl1 'II fflll••
tJl:: ff1Jf11l W'if1f11~tl'll! Hffl'l1i'm! f1l~fJ'\.!~'\.!tJ';j::tlllfff11:111J~4 1'\.!h'11~fJ'\.!ff '1n~ff1-Uf1.:J1'\.!f11l
_I ~ QI QI QI ••• ~ QI 1"'~ ,., :p ,,; ,,;,., 1'" ~
lJl::mJMf11:11M'I11~tl'VW1i1'\.!" N1'1fJ ~Mf11:11fl'\.!fl·nU'C\::l11Jl11l1llWmlll'Vllf1fJ1'Utl.:J 111 'If llJ'\.!•••

Q ~ GI d" Q rlGlel
mtl1JU '\.!1fl~ U'C\::llJ'\.!U'\.!1'Vl1'11'\.!f1WV~~'\.!1'1l~f11l1lfJ'\.!~1fJfltlll'Vi11fltll ~.:J'\.!

(1) 'l!~f11l1~fJ'\.!~1fJfltlllvblfltl{
••••• .,j ~

(2) fltlll'Vi11flml'Vitlf11lMf11:11
d" QI CtoQ tI

(3) l!'\.!1f11l1l fJ'\.!~fltl'\.! fffllflfl1fffl

(4) f1rlllfff1'11ff~lltJl::ff1Jf11lW'if1f1•
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"''' " '''''1''' I "' •••'lHJfJ~fI'rl'nn~ff (2523:169) ~ mfl11tJl1tJlfJ11 ~~f11'HH)'Ul1'H)~~f11'H'ifJ'U~H'" '" , ~ ~ d,~ "" '" '" ,lf11Jm'l!llV~mrl:nl "Instruction Packages" llJ'U'''VtJ'i~'fftJ'Vl ~1~lm~1J1Jf11'iH{;l~'ffV~fI{;lV~f11Jl'UVl11

1'lfll m~tJ'i~'ff1Jf11'iW''\Iv~u9i{;l~'11\hfJ lv1V'lbfJ1..rf11'iltJ~fJ'UUtJ(;l~'rlq~m 'i tJf11'il~fJ'UltJ~fJ'UUtJ{;l~itJ

v~1~ijtJ'id1'Vlim'rl

U'rl'Un ff'\ltJ~~ (2537:214) mhT:h "'lf~f11'i'ffV'U"t1Vf11'i~~'i~1J1Jf11'il~fJ'Uf11'i'ffV'U••
d " "' •••••• 11)~ '" '" d 0 11).1'1 Y.'1 •••'Vl'fftJ\!'iW fjl'ifJ'U'i1fJ1..JflfI{;l'ffltJl'itll'ifJ'Ut~1~1fJ~'Um~l1'iVf11'i'ffV'U'Vlfl1'ffltJl'ifl'Ul tlJ t'll t'Uf11'il'ifJ'U

f11'i'ffV'U tim! m~fJ'Ulfl'Uf1~tJU{;l~'ffltJl'i fl 1.j;~~f11'i'ffV'U 1'U'i~'U'Uf11'il~fJ'Uf11'i'ffV'UtJ1{;l'lf'U1~fJ~

'1 •••~ .1 "' ••• '" '"t'U~~ f11'i'ffV'U ~~ tJ·"VlJ'i ~'fftJ'\IV~ fjl 'i fJ'UU{;l~fj'ffV'UfI 'i 'Ufl'i 'U"

1..Jty'lftJff~'ff~V1~ (2528:111) mhTh "~~f11'i'ffV'U" l11J1fJ~~~Vf11'il~fJ'Ul1{;llfJvdl~

.1 '" '" '" 11)"'''' '" ~ ••• ,~ .,j ''1 "''''••• ""lJ'i~f1V1Jf1'U~~l'\lln~1fJf1'UllJ'U~~ (Package) l'ifJf11111VtJ'i~'fftJ(multi media) l'rlV1J~tl1fjl'ifJ'Ulf1~

••• "', ••••1 "" "" '1"'0 '" "' ••• ~ '" '" '1 "'.1f11'il'i fJ'U1Vf.J1~tJlJ'i~'ff'Vl1im'rl 'UVf1~1f1~~t'If'ffll1'i'Ufjl'i fJ'UllJ'U'ilfJ1..JflfI{;lU{;l1fJ~t'lflJ'i ~f1V'Uf11'i'ffV'U

.,j , .1 '1"'.,s '" ••• ~ " .k '" '1.1 " •••U'U'UV'Ul'lf'U lJ'i~f1V1Jf11'i'U'i'ifJlfJ t'lf~ ll1'i'Uf11'il'ifJ'UllJ'Uf1~tJfJVfJC}f~~~~~t'U1lJ'\IV~tl'UfJf11'il'i fJ'U

'1 '" ••• '" ~" ", " ••• , .1 0 "(Learning Center) mfJ t'Ul1V~l'ifJ'U'iI~llJ'Utl'UfJl1{;llfJtl'UfJU~{;l~tl'UfJV1'i1tJ~~f11'i'ffV'UfJVfJlJ'i~'iI1tl'UfJ
" ,U'U ~l-nV 1,v~l~fJ'Ul11J'Ui1fJ'Uti'Ul~fJ'UlrJ'Uf1~tJ~

1 11 ••• '" ••• ,,~ ••• d ",.1 '" 111~fJ'ff~ ~~f11'H'ifJ'U~1fJflVtJ'rl1l~V'i llJ'U~~f11'il'W'U'Vl\lf1'ff'il~'\I'U~1fJ mmtJ

J.l "" v ••• J1.2 tl-3fllJ1~fltl1J'Utl~'I!~m1l'UlU~ltlfltltl'rtll9ltl1
" . ,

14 1JI "" 1 '" ,'" '1 '" •••••••••1.2.1 fJUfJtll1 !I'f~tll111lJU ~fJ'ffl'i~l'UVl11'\1V~fJtJVf11'.it'lf~~f11'il'.ifJ'U'ff~'Vlfl1'i

1"...11 "''' <!I '" , '" 1" 1I.,j, '"l1'!J '.ilf1{)f1f1mfJfI{;l~f11JfJtJVf11'.i'lf~llm'.i'ffv'U '.i~lfl'VlV'Uf1{;l11f1V

••• " d <!I ". I ••• , •••~ '1 '" d '" '1Y.(1) fl1'.i tJ'\IV\1{;l'Vl'.i~1..Jfl~V~fllJ'i~f1V'U'\IV~~llm'.il'.ifJ'U11tJl1V tll'lJ1~'Vl~V~t'Il

" "' ...(2) 'U'Vl1Jl'Vl'\lV~H'ffV'UU{;l~Hl'.ifJ'U••••
(3) m'.il~~fJtJm'.i1'U~1'U9il~ ~

o "'" , ,l ..• """(4) UH'Um'i 'ffV'U 'iI~'Vl11'11fj'ffV'U'Vl'.il'U11l'UVl111'U~~f11'.il'.ifJ'U'iI~1'lff1'Uf1~tJ

.94 1'" '" " I , , ,,~ ••• 1''1'' ~ ""••• 11 •..l1Jll11J1fJ11tJl~Q1I'.i~'ff~flVfJl~ '.i 'If·,,v1I'i~f1v'Um'il'.ifJ'U~tll1Jl~ '.iltJ'Vl~l1im'.i '.i~ltJ'UH{;l
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(5) fll'J 111' 'J1tl1:'l~letll'1l~tlltl'lJ'e.l'lJm urf1tllJ'Wll\91tl 111'1tl\9l'J'I 1'lf'Ufl 11111'1- I1JI'1
q

Iflftl'l fll'Jl~fhi'l l~m~1~'1'11l'1fll'Jljtl'UJlltlfltl:lJvhl\9ltl1 ril'U~I~tll~tl'ltl1J1J'VHjtl'U 1'lf'Ul~fll'JH
q

1J'Vlljtl'U fll'JI~1J~'U fll'J~~ fll'J'\Jtlf11H'U~'\hlvi1JI~1J fll'J~tl'Ufl~1J U1:'l~fll'JuA'1'\J1Jty'YI1~1'1"1 ~tll'\l
,;

"" & 'I • 'I 91 ""
tfll'1'\J'U!'U'J~'YI11'1fll'J !'I11J'VlI'Jtl'U

"" "" ,/1.2.2 'lJ'YU'if)Uf/V"''Y'l'JIVlfJ'i

1J'Vl!jtl'U f1tl1JVbl\9ltl1iitl iJll1IlJ'Uril'U ~hfirul1~tll lJ'U~tll1~fl'\Jtl'l'l1l'1fll'J Ij tl'U
u q

31 I 1 91

Utll'\l1J'UY1fl Hl'UuN'U~mf1\91'Y1~tHIN'U9f~ (CD :Compact Disk) rWtl'l'\llfl1J'Vlljtl'UYi~~\9I~'U1'U1J'\l~1J'U
91 91 191.

1Jfl1J~tl1J1:'I1J1flfl111'U~~tltitl'U1Jlfl 111J11'1'\.hft'Umutl1111 'U~mjru~1J1:'I~1JI~tlYi1JI1'1 fil'YHfI ~tl'U i 111
<u

H1:'I~liltl'l fll'J1J'UY1md'tll11~'1~tl'l1~nitl~1'Ufll'J1J'UY1fl1J1fl fitl ~tl'l1~UN'U~~If1\9l111:'11tl "1 UN'U~'1
v, 91 I

ft11J1'Jfl1J'UY1fl1J'Vlljtl'U iJlm 1J11'11'111Yi~tl'lfll'Jfttl'U 191'1'11'UrWfJft~1'11mI1:'l~f1ritl'l19111'Ufll'J 1~'lJ'Vllj tl'U

& "t ,oj 0 91 "" 'I • """" dI d 91 Iij 91?\ 0

'il'lfll'J !l11:'11'1(load) 11'Jtl~11'U1'\Jtllqj't1'lJ'Vlt':itl'U1:'I'I!'UU~'U9jWlf'l~11J1'Jmfl1J'\Jtl1qj1:'l!1'111J'U'il1'Ul'U1J1fl
,; ,

efll1'1llJ'UflT)~~1'11fl~tlfll'J ~\9lri'1l1~fJ'\.Jli 1J1~1'Um;11'UYi~1'1"1 tlV1'11 'Jf1\9111J1'Ufll'J 1~1J'Vlljtl'U

~t1 fl1J'UY1fl Hi 'UUN'U9f~ci' m~1J'Vllj tl'Uf1~tl'I1Jlflf tl'lfltl1JYi'"H\9Itl1 Jlltl
<u <u

1.2.3 1l'lJ'lJMmJn'lJf1

U1J1JNfl1J a1J~ ~'1H~111 'Uflwv'hU1J1JNfl1Ja1J~'\J tl'l'J!l'1fll'J Ij tl'UJlltl

f1tl1JYill\9lfJ1 tll'ilt1fl~1'1111Hi 'Ul1J'Jum:lJfltl1Jvhl\9ltl1 1I'1tliitlllJ'Uril'U11t1'1'\JfJ'I'lJ'Vllj tl'UI91'1flri11
<u

u~,jtl tlfl f'l'il~'VflJl1fll'J ~1'11,r1JU1J'lJNfl1Ja1J~~'1tl~i 'U!1J'\JfJ'I~tl~'U 1'lf'U~tl~ '1Yi1Ji,{'il~'lfltl1'U fll'J 111
, ,;

U1J1J1Jfl1Ja1J~llJ'Ul1Jtlv1'1m1J1~~1J ~'1~'U

.
"l v "" ~ ,oj "'l2.1 fll~ !'lfflij"''VntVlij~t'VHlfll~flfl'Hl

fI tl1JYi1I\91tl1IlJ'WtlUmur~ft11J1'JfltJ 11J1!~iJll 'W'I1'U'V\f)1J'J~Ul'Vl1'If'U 1'U1'1fll11i'jfl'il
q q q

,; .
fll'J U'W'VlOU1:'I~tl\91ft111m 'j1J IlJ'U~'U ~1'Y1f1J1'Ul'1fll'J ftmn'l1'U'I1'lJl11~1J1Jfll'J 1~t1'WtlVl'lU wi 111:'11tl

q

Irltl hi'Ul'U1J1ifm'l Irltl1Jfllnh ~~fl11f1ftl'l11J lmfltl1JYill\91tl1~'U1J11 ~'11'U n1tl'l'il1fl IlJ'Ulflftl'l~1J

d Iij' ""Iij ","'; '" &. ,x lij9l9llij91 0 "" •• dI
'\J'U11'111:'1flU't1~'J1f11!1Jft'ltf)'U !1J'Ufl'Vlftfll'lJ'Wfll'Jfl'flfl1\9l1'1 "1 'il~95tl1J1n1'11!1'1fll'J'W1f1tl1J'Wll\91tl'J 95'1

<u

Q,J I d ,& GJ 'jJ & ~ VIJ) 'jJ~ 'jJ 0. 'jJ 9J
'U'lJ111lJ'U'W1m 'J1Jtltll'll1'W '11J1!'I1i 'Wl'1fll'J fl'flfl1'U 'U ftl1J1'Jfll'11 A 1'1'Vl'l1'W1'11'Ufll'JU'J 1111U1:'I~1'If1'U1'11'U
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"" d"", '" '191 "" "~I ,I •.
fll')l'HJ'Wfll'HH1'W'VH1t1fl1l "Computer-Based Instruction: CBI" i'Hl 011 !'lfflD:lJ'YIlll9leJ1 ~lJ'W~lJmU!

'I1Btl 1 'Wfll1tl'D'W t'~D 1 ,ri'iufi~lJvr'W£'j~'I1'h:!~t1t1'Wf)U 1unJUmlJ U<VH~tI'WCBI mj'lDDfll~'W

~ ~Q..I Q rfl

flDlJ'YI1~19Ie:J'j11I'101'jtl'D'W (CMI) Url~flDlJ'YI1~19Ie:J1'lf1tJtl'e:J'W(CAI)

"" ~QJ2.2 fHll.I1'IlAVl0j1)V1f)l'HH)'j.! (Computer-Manged Instruction: CMI)

fl e:JlJoWl1191e:J{l~'W~e:Jfll1tl'D'W~~~W'Vlfll 'Wirlrh~~'Utl' 'I ~rle:Ji'i01nJ 1fle:JlJoWl~I9Ie:J{1J11'*
'"

~~ 'Wfl e:JlJoWl119le:J{'lilt1tl'D'W 'il~yh111'fll'j l~ tI'Wfll'jtl'e:J'Wi'i5~lJvr'W £fl'W "l~1 'W1 ~'I11l'l~1~ tJ'Wfl'U~fl~e:J'I
, ~

fl e:JlJoWll191tl {~'li'W~~tllfl'U fll 'j l~ tI'Wfllj tl'tl'W1~'I11l '1fl 'j nuiT m~ tI'W.vimj '1'W,r tl '11~tli-.!I9IllJU tl~ 'We:Jfl111flU
'" '"

fl tllJ'~ 1~19Ie:J{V'Ii'iWJ1lJtl'l1J1j tl'1 i-.!flljI9lD'Utl''W D'II9ie:J~e:JlJrl~~I~ tli-.!i1e:Ji-.!1~1"lu "l~'1 'W'l1i-.!.vi~ '11~i-.!fll'j
'" '"~ ~

'lilt1l tl'j 1)tl'! l'll! j '111'1'111'1,rltri~~~ tI'W ~'1iT'W'1i-.!'UW~U~'1iJfllj '1'*fiDlJoWl119le:J{'lh!'Jtl'D'W n'Wmil 'I
'" '"

, , ~
I9il'l "l1'Wl!I9i[l~U'VlI~tJ'W11~iJI9lT5fnn f1l'Wml~fl fIl'YIu'J fIl'YIlfltitli-.!"l'l11 'jllJ'l1'1~1:1tJ'IUj~flDU~ltJ

VI 1'111'~l~ tJ'Wtl''Wfl "1Ufl'Ufll'j~~ tI'W"l1-i!amriDml1t1 fll'j tl'{1'1 i lh l!mlJU'VlI~!'J'W fle:J1JoWl1I9ltl{'liltltl'e:J'W
"'. '"~ .,

11'Wi~tllftm~i-.! lfll11Jf11'l111fl'Vlt)'tJ~fll'j l:fie:J1Jitl'l'j~wh'liY 'I~{1flU 01 'j191e:J'Utl''WD'I'UD'I~~~ tI'W '1,r ~Dlq![l

~e:J'Wtl~U~~e:JfllJ 1tl'~1Jm 'Ill[j~ 1,r~I~!'J'WltiDfl~ 'II! l~l~UI9iD itl
'"

2.2.1 'lh:::mrlweJ-3 CAI

1) O1'jtl'e:Ji-.! (Tutorial Instrution) U'VlI~tJ'W'1'Wll'U'Uflljtl'tl'Wl1~I~'W ltlJl!flJ1J~

,%. ~cl ~ I 1'jJc:l cJJ d ~

Itl'i-.!m'We:J'I11fll11J~I1J'WI'WD'I11tJtltl "l Uflt:jI'HJ'W'1'W~tll!U'U'Utl'l'Utlm11J fIl'YI ltl'tI'I 'I1JDl'Jtl~tll!'U'U'J11J

OJ 9J G) 9J 3J.d. 0 A 9J c:l '1 'JJ 0 ~ "I cJJQ.I Q rI.dt <i 'jJ 'j) " Q.1

tl'Wl![ll !mm tli-.!I9ID'UmmlJ IlJDNI J tJ'W 'I1flll91tl'Ui-.!i-.!11~ !1'l1UfllJ1IflJl~'I1l'YItl !'I1'Utl1J"'Otltli-.!tlrl'U
'" '" '"

Q.I do 19J 'jJd 0 ~: Q.I Q do d d 3J ~ di " 3/d
'Vl'W'Vll!19ItllNIJ !'J'WI9ID'lJmm1J'WW11111[j~tI'INI'lDtltlll~1)fllJ '1'I11'WD'I111'YItl'Vl'lJi'11'W'1'I11J1l'Wfl11NIJ tJ'W11~

'" '"~ ~
I9ID'lJtlml~ 1~'I '111'I9ll'liY'W'l11111l~V'Ifl'll~ tJWUD'I11 1'W'lJ'VliT'W~fm1Dll~~~ tI'W'1'W'lJ'Vll 'I11-iI9ie:J"ltl 'lJ'Vll~tli-.!'1'W

'"
<JJ SI '" ,

01 1 tl'e:J'Wl! 'lJUU iT 'lJll1 ~'W U 'Vll~Vi-.!.,j'W~'W! 1'W'Utl'lfll1 '1'*fi DlJoW1ll9le:J{'lflt1 tl'D'W'¥im'W tl'Ui'1l~ tJ'W1'W

"J tll!'lJ'lJ'Utl'lUi'1l~!'J'W i UmflJ1Jll'U1Jtl'1'Ulll'ltJtl'11J1Jtl '1~ml'W '~'1'WU'Vl1J'Vltltl'1'U11'lfl 111J19l'lIlI9i~l'W
'" .
1.1'W'tJVfl'l tl'19I{ "ltll1i-.!0 'I1'Vltllf1'ltl'19I{1l"'O~all'W'lJ'Vll~v'W~m 1J1~ tl'1J '1i-.!fll1 1tl''Wmd' tl'l11~tl1J "'O~I~tJlfl'lJ. '"
91 '" "" dt "" 91 91 •• '" 91 ""'" 91~ 1

'Um'Vl'il1lJ 'Il'YItlfll J Ij tli-.!~ 'VlNl'll'W tl.Qlt1U!CV1'11j tl'Vll'll'll'W l1itllJ Utlu ty'l111911'I "l
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t,r rl Wn)'U~11fll91'tl;jt~tlfll1\9l) 11l(,'(el1J~'Wi1'W11~t)t!ti"'l '\J U[1~'W~elJfl1J '111'rl1t111m~ tlllUl111l91tllU~fl
~ u

" , "
1l'Wfll1HL1V'W 1l~(,'(11Jl111\9lfl1Jrl1t111111~t)t!tl'lIum lU'W 1l'W~;j1~1'11J.yhj l'Wtl '1\1 I'1;jU'Wt 'Wfll1 '1~

~ u

~ ~ dt & cv d 9/d & 0 cl 91.d -"=' d 31 91 <if q
fltllJ'W1!\9lfl1 t'W efll 1~fl11\9\'W f>lt1V'W'iJ~1l1!t1'W\9ltl~1Ifl111lfl\9\111JVfl\9\!![1~lJfl111l1fl111l!'\J1 ~\11'W~ ~

, " v
t~ fl~111U[1~fl~!f)U!cn!fiV1tl1J!~ fl~U'W "l !lJ'Wfl(h~~1Jlritl'W utl' 1~~ 1l~(,'(11l1111\9ltl1Jrl1t1111'11~e

" "wl'lI ty111t~ 1umf11111J'VI!~ V'Wt'Wfll1 Nm1\9\.u 'iJ~(,'(11Jl1tl'1 tt ~t 'WmnV(,'(1'\J1lil'lVl~'VI1~~1'W

Q tie;,. tI.d 0 Q.I cI " I ~I 9J
flU! \9lfYl(,'(\9l11'VIVlfl'l(,'(\9l1 fll1!1 V'Wfllfl''W 'VIU(l~fll1 UlJ(lfll'EJ1!lJ'W\9l'W

0'0 91 1-' '" .d~13) (,'(t11'Wfll1U!1l1(ltl~ (Simulation) fll1(,'(11~ lJ1Uf11lJ1J'VI!<W'W'VItlJ'W

(,'(tll'Wfll1tU ~l(le~!~tl iti 'Wfll1!~V'Wfll1(,'(e'W~~~1(le~m11l!lJ'W1l~ ~1\9\VI91\9\11V[1~!~V\9\1911~'1 'I1~fl

o ~ dq 91 d Q.I cl ~ 9J'j).d III 31& ~ cl 9J<jJ d \fJ 31 cl
'Wlf11lf11 111'1'1~fl(lt'fHJ~fl'Ufl111lt1J'W llH '1'11f>l!1V'Wl\9\fl'fl'l4l'W 'W!1J'Wfll1 !1J\9\1efll(,'('1 '11f>lt1V'W~\9\'W1J!'I1'W~ ~

o o'"j ~I '" '" 91liJ911 "1'91 .d '" '" '" '991'fll'W1l1[1t);j'\Jtl;j!'l1\9lfll1U! !'Wt)fll1r1f1'V1f)'EJ~U(l~fll1!1V'W1 ~\9\ \9\t1~lJ\9lfl;jt(,'(V\lflV111fl t(,'(t1fll ~il''iJ1V
q ~

fll'B! 'W~ill ~!~ VW ~V1tl'U VIfl'EJ~ fll1 NflU B1J~!~flt'~lIilj 'Wm11l'lf1'W 1tytW ~f111lJ A ri tl~ UA ci1 !![1 ~
I I V 'j/ ,

q 9J 'jJ & & as. 9J' q d ..•1 <jJ 4 Q,I 1 d ~ d.do • &

fll1 !'11!'\J111~95;jfll1 t1 V'W~\9l1~'1 ~'W1J'VI!1tI'W1l~lJ1~fltl1J\9\lV(,'( ~'VI~'I1lJ\9\!'I1[1l'W111tl1l!'WV~c]Vl~'I1'W ~

I cl 31 do c/o d d .d I '91 'J,I I

tlV1;j 'l\9\fl 1\9\'1'W1u1 Uf11lJ1J'VIt1tlhI(,'(tll'W fll1U! 1l1(le~'W 'iJ~lJ1U1Uf11lJ1J'VI!1 v'WVtlm! 'VI1f1flV\9l1V 1\9l!!f1~
"1umf11lJfll1 (,'(lTI\9l(demonstration) 1umf11lJ.ui1'1 91!lJ'Wfll1 (,'(c]'W!'I1iJtl'Wtl1J1uJ1IUf1111fll1 (,'(tl'W!!1J1J

dI ~I .% 91 91 e;/ 'l 9191d 0 = '1- I = ~I d
'IiJ JlJ\9l1 95~!lJ'WfllJ !(,'('Wt)t'Wtl'l1lA111l1 !!m'iJ~ !'11m1 t1'W'VI1fl'iJf11JlJ!!\9l lJmf11lJf1l1 (,'(1'Ii \9ltlJhI!'WV~~ ~

"fllm(,'(\9l;j 'l ,rHt~VhI 1~il'1It'l'hu'W !'l5'W'1'Wfll1 t(,'(hlfl(,'(tllhl f1l1tU ~l[1c]~'\Jtl;jJ ~1J1J(,'(~V.ijf1111[1';hiJ\9l11
~ q

0' "1 91 ""1 = 0'9 1 ,1 d = '"hI'WtAJ l~ '11fl~ ~1'lJl;jjfJ A 'iJ') 1 tl1J\9\1;jell'VI\9lV ~hi UJ Uf11lJ'Well\111fll')(,'(l'li\9l!! (,'(\9l~fllJ'I111'WJ tl1J\9l1ttl;j
q

cI 1 ~ ~ cI 31 'jJ Q.ld~ <jJ

9Jt);j\9l11 'W'VHAJ1~'I1!'I1[1l'WhlU[1~fll,)'I1lJ'W Jtl1J\9l1~ell'VI\9lV'l'I1il'lJ\9l1V \9l~W1J'W\9l'W
q

.Jt 9 Y d .d

4) !f1lJ!'VWfll1 (,'(tlhl (Instructional Games) fllJ ~'lHfl1lt'Wtlfll1 tJ V'WfllJ (,'(fl'W

tl1 ~ ~ t lJ 'W~iJVlJ 1ttl'W 1Jlfl! i1tl;j \11mlJ 'W#~~(,'(l1JlJ tl f11~191'hi H!~ t1'W'1,r!fl\9lfll1lJ fl t11m~ V'Wn191'1\9lt1~1t1
q ~ ~

191 1 ~, "j.d 191 91 '91d "191' '" '1 "j 0'
t')1(,'(1111 il'!fl1l 'Wfll1(,'(tl'W!![1~tlJ'W(,'(fl'VI\1~ 11m11l~!!f1~t1t1h1 ~~H'lf'Wf1h1~'W!Jtl\l'\JtNfl~tflU!cn

" .
U1J1J!!f>l'W'\Jtl\jj~1J1J f11~1J1'Wfll1 Vlfl''Wfl~ \9l[1tl\9l\1'WVlf)'EJ~vi1\l"l 'Wc]fl'iJ1flU'Wfll1 '1~!f)lJi1;j'l51mVl1l

'1 d 91G)91d;f '='1 9191d = , '" ':'1 '" dI ~I1J11Vlfllfl' 'Wfll,)!1 V'WJ ~11\9l'\J'W!![1~'lf1t1lJ '11N!,) t1'Wtfll'ltllfll1 !'I1lJC][1C]t1'11Jtlrl'Wfl[1l\l1'W95;j!lJ'W~ ~
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mJ tY'J'J flt 'Wf11'J l~(J'Wla~Willf1iJf)1'J U~~~'W fl'W~~Yi 11nNL~(J'W~eJ~iJf)1'J~'W~':Je)umlleJ 'JULL'U'U
q <U llJ QJ

1u'J Hmll'U'VlL~ (J'W'UeJ~Lf111L~tlf)1'J tYtl'Wfl~ l(Jfl~~fl'U 1u'J Hmll'U'VlL~ t1'WtYtl1'Wf)1'Jul ~lCltl-:J

H~ LWlf1~l-:Jn'W1\9ltlf)1·Hvt1J1J'Vl'U1'Vl'UtNNU~-:J.v'WL'1i'l~hJ~"'w
<u

9.1 9.1 ~I :':"11 'l9.l9.ld5) f)1'Jfl'Wl'l'U (Discovery) f)1'Jfl'Wl'l'ULlJ'Wf)1'JLlJ\9l tlf)1tY ~'I1~L':itl'WtY11J1'Jtl

L~ (J'W~ 'illf1Un:tY'Uf)1'J ul 'Utl~\9l'WLtl~1n1Jlfl~tY\9l l\9ltlf)1'J LtY'Wtl1Jru'l11 'lnNL~t1'WLLm 'UJi'lt1f)1'J{ltl~~\9l
cu q u cu

ClV-:Jtlfl'l11tll \9ltll~f)1'J .o\9l'J~iJ'UL'I1'l1J1'lhv 1U'J HmlJfltlll~1L\9l tl{ 'il~1~ 'I1'tllJ{lHrlNt~ v'Wt~tl'lhtll 'Wfll'J<u <u <u
V I • , I

~ 'Wl'liJU'W 'iJ'Wf111 'i1~tJi''I1'tltY'J ui1~i1tY\9l ~ltlU1~li'W 'I1f1'U1t1i1iJm1lJtY'W t 'il'i1~'Ul(Jif'U~ llVleJLtl1'lf'W~••
~ U~ ~ 1u'JUm lJ 'il~ .o\9l1niJif'W ~11J1f11Jl(J'I1 mVU'J~Lfl'VlL~eJ '1~U f1'U1V'Vl\9lCltl~.o\9lLLtY\9l-:JL~eJ~-:J\9l\9l<u <u

"fll1lJtY'W 11l'UeJ-:J{lf1~lH{l~liiuf11nf)1'j\9l11'iJ~'U1Vif'W~lU'j~lfl'Vl1\9lJi'1t11n f)1'j 1\9l~~ 'il~Yil1 ~ {lfl~ 1clftl<u <u <u

if'W~ 1'UU~\9l'Wlf1mJ 1 '1uci'l1'utY'Juilfll'J 'il~iJlnfl1'j'U1t1eJU1-:J 1'J~ 'il~ tYl1Jl'Jmm'lf'W~~LL~~ lJi'<u • <u

9.1~ ~I 'I 9.19.1d ~I A OJ A 'I6) f)1'JHfllJty'l11 (Problem -Solving) LlJ'Wfll'J ~'I1~LHI'Wl"lflfll'Jfl\9lf)1'J\9l\9lbY'W~'il

1.d 0 ,f <j) <j) 9 31~.d.Q \J] d' ~ di jJ 1

\9ll'JlJfll'j fll'l1'W \9lLf1illCVl1'11HCld m~L':i t1'Wl'l1l1'H111IU\9l1lJLflillCVl'W'W1U'JUmlJLl'ltlfll'j LLf11Jrum LL'U-:J
<u U

~I A"" lnl d"19.l9.ld d lnl dd9.ld 1J]9.1 9.1 d • 9.Id "1
tlJ'W 2 'If'W\9lflU lJ'JUmlJ'Vl m~t'jl'J'Wt'UtI'WLtl~ lW~ lJ'Jllm:JJ'VllJ~t'UtI'W nW;nll'ltl'lfltl~l'jtl'W l'Wfll'J<u <u <u

9.1~ 9.1 ~l In I d 9.1d d 9.1d ~ 9.10 ~ d In I - 0 OJ

UfllJ ru'l11 tilL lJ'W lJ'Htmll'Vl~!'W'Wl'U(J'Wttl~ ~L'j t1'W'il~t'U'U~f)1'11'W\9llJru'l11m'l~t'Ul'J'W lJ'j HmlJt11'11TlJ
U cu <u <U u

V • I 'j/

W~1Jru'l11'l1'W1\9ltl.y)fltlll~ll\9ltl{ 'il~'lflt1 'l 'Uf)1'J~\9lfh'W lillH{l~'I11rl1\9ltl'U.y)tlfl~tl~ 'l,x'l'Wfll'Jul-n
U <u

A <l6J ~I d • d 'I 9.19.1d 6J OJ 9.1~ 1 0 9.1
fltllJl'llL\9ltl1 'iJ~llJ'WLfl 'Jtl'l'lf1t1Ll'leJ I'11~L'J t1'W'U'j'j{ltl~'VlfllJ~'Utl~fll'J UfllJrum \9l(Jfll'jfll'W 1 ill 'UOlJ{lLL{l~

QJ q u <u

OJ ,,:. d , OJ 9.1 1 9.1 I 9.1 ~I 9.1~ 1 19.11n 1 d d 9.1d IJ]9.1 9.1 A <I
'i1\9lf)1'jbY~'VW'l(JlflCJf'U9H)'U '11 H\9ltllllJ'Wfll'jHfllJrum \9l(J 'If lJ'jHmll'Vlll~l'UtI'W !1HCld mmVIJL\9leJ'J

• U <u

, 'jJ 'JJ. I

'il~Yilfll'j r11'W1 ill 'l'W'Uill~.y)Nl~(J'WLll'WN.o~f)1'jfl'U1JrumL'l1 ril'l1'WW~ L'lf'W'l'Wf)1'J'I11.w'W.y)'Utl~.y)~'WHUM<u <u U

& ~\J] 9J Id 1 9,/d 0 e: dll] 'J} I lI] .J 'Q.I I QJ e: dlJt y , tIJ

'I1'W~ 1Jru'l1111 I~U(J'Vll1~L'Jl'J'W'il~fIl'Ulillml'l'U'Vl lfH'Vll l'j H\9l'U'UeJl'Jfl'Ul1'il~'ill9lfll'J'I11l'l'U'Vl Il9leJtll'l 1'J
tJ CU qJ o:u

"LiY(Jrltl'Wfl~-nLll'W~'W

7) f)1'J'Vll9ltYeJ'U(Tests) f)1'J1'*lu'JHmlJfltllJ'W1l\9leJ{tf1eJf)1'J'Vll9lbYtl'U iJ'l'lf
, . "

!11'Wfll 'J '1,*!'Ylt1~l.wmH 'UU 'J~flillml'l'U O~H 'U'U'Vl19lbYtl'Ul.wtl1I9lml:JJ ~ 'U0'1 Nl~ V'W!'vh '11'U H~iJ~'lfll'J 1~
q q cu cu

<j) d 'j./& d.?1 Q Q.I jJ rI I d QI iii <j)d 31

~tYtl'Wllfll1lJ~tYfl'Vl!lJ'W Oft'J ~ 'i1lflfll'J ~fll1l9l'VlHI9l1'WflfJlflillCVl\9ll~ "l Lf1(JlfliJfllj'Vll9l tYeJ'Ul~tlfll9l1V

la tl~ 'illfll U'J um lJflOlJ'Wll\9ltl{'iJ~ mlJl'j()'lflt1LU~t1'WmJ{l~fll'j'Vll9ltYtliJH iJiJltll "l 'UO~U'JU(J'I11eJ

rll tlllJ 'iJ1fl'U 'Vll~(J'Ull 1ll1 'U'Vl19ltYeJ'UH'U'UiJufi~lJ~ 'U£'J~ 'I111~fl tl:JJ'W1!\9lO{ fliJ ~t~ t1'U '111tl ~~ 1Ji' i'tlfll'J
.:9 cl d I I I 'jJ QJ ~ d d 9J &

'Vl19ltYtl 'UCJf~III'U'Vl'WltY'U fH!{l~'U ltY'U 'l'i1fl11l'l'JeJ:JJfl'W 'U'Wfl ~1l1llll'U f)1'J bY~'Vltl'Wtl ~flll:JJ tYllJ lj tl'UO~•
9.1d d 0 9.1I "19.1"1 IJ]9.Id 9.1
~l'jtl'U'Vl'iJ~'UlmllJ~\9ll-:J "l1Jl l'lf l'Uf)1j\9l0tl !19l0flI9l1(J
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2.2.1 tJ1"iBBtJlIVV CAI
~ ~.

oU\,I~ V \,Ifll'i VVfl1l'U'UflV lJVi1l~ v1<Jf1[JffV\,IlrJ \,IoU\,I~ V \,I~hfiwVi rl~Hi:l
u

_I ••••••••• <I I ,"; <!I".a '" ''I " '" <!I '" P '" '11'i::ff'VI1im~'lJV~flVlJ~11~V'iG)f1[JffV\,IflV\,I'VH)::i:l~lJVff'i1~l~V tlJ t'l1lff[Jl1i:ll 'l1'iV 1~lHM1\,11lJ ~'i~

fl'U 1~f:lt1'i::ff~tl 'l1~V''llijt1'i::ff'VI~m~ ij'l!fl1'V1fli \,Iii:l~'Yl1~fll'ifffl'l:l1lff\,lVll\,l::ll'U'lJ~li:lV~ fll'iVVfl• ~
1l'U'U~~i1(1) ll'U'U~li:lV~fll'iVVflll'U'Ul\,ll;$~'i::'U'U (Systematic Design Method) 'lJV~'iV'U''Ui:llvv1

<I
1li:l::~Vi:li:l(Roblyer and Hall) (2) U'U'U~li:lV~'lJV~Alessi and Trollip

~
U'U'U~li:lV~fll'iVVflll'U'Ul\,ll;$~'i::'U'U (Syatematic Design Method) ijoU\,I~V\,I

~ .
oU\,I~ V \,IVi 1 fll'i fll'l1 \,I~l-l11'l1lJl[Jfll'i ffV\,I

••• <I .1
- 1lfl'il::'l1i11U'U'Ufll'iffV\,I

- fll'l1\,1~1~Qt1'i::ff~tll;$~~q~m'ilJ

- fl1'l1\,I~ 11ifll 'i t1'j::lij \,I

~ .
OJ Q d. QI

'lJ\,I~V'\.J'VI2 fll'il'lJ[J'\.JUH\,IH~~l\,1

" .,; <I
- fll'iff'il~ff~V'i'UV'i~

- l~[J\,ILVflffl'it1'i::flV'U

- 'VI'U'VI1\,1nV\,Iff~1~lt1'iumlJ
~ ." ~

oU\,I~V\,IVi3 fll'iff'il~ lt1mmlJoU\,IU'ifl

" ~- ffn~ lt1'iumlJoU\,IU'ifl

- 'VI~ffV'Ufll'i loN'U'VIi;[J\,I

~ d Q ". !It
fll'j6VflU'U'Ufll'jHi:l~'U'VI1'j[J\,IflVlJ~1l~V'j'l11[JffV\,I'lJV~Alessi and Trollip llJ\,I U'U'U

o ••• '" ••• <I, .k.1 "'.1"::
~1i:lV ~fll 'j VV flU'U'Ufll'j Hi:l~'U'VI1'j [J\,IflVlJ~ 11~fI'j 'l11[JffV\,I t]S ~11'i:: flV'U111~ 1[J'lJ\,I~ V \,I fll 'jVV flU'U'U

~ ~
7 oU\,I~V\,I(Alessi and Trollip, 1991) ~~~v't1i1

~ . ~
QI A QI Q

'lJ\,I~V\,I'VI1 : 'lJ\,I~6\,1fll'jl~'jtJlJ (Preparation)

- nl'l1\,1~l-l11'l1lJlmm::1~Qt1'i::ff~tl (Determine Goals and Objectives)

a "- lfl'U'lJVlJi:l (Collect Resources)
OJ

'" " .l-1'j[J\,I'jl\,1V'l11 (Learn Content)
OJ

" ...- ff'jl~fl11lJfl~ (Generate Ideas)
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" . "
;J'U~v'Un 2: ;J'U~V'Um7VVnU'lJ'ln.J'VIl~fJ'U (Design Instruction)

- 'VIV'Ufl112Jflfl(Elimination ofIdeas)
••• ~ ~.I~ .

- 1lfl71~"N1'UU"'~flV'UlC)flJ~ (Task and Concept Analysts)

"'" '"- vvnU'lJ'lJ'lJ'VIl7fJ'U"'UU7n (Preliminary lesson Description)

- tJ7~dj'Uu",~unl"m7VVnU'lJ'lJ (Evaluation and revision of the design)
" , "QJ 4 QI .d. Q,.I

"'U~V'U'VI 3: "'U~v'Um7l"fJ'UH'N1'U (Flowchart Lesson)
~, .d t rp d fI
"'U~V'U'VI 4: "'U~V'Um7ffnUl~V7'lJV7fl (Create Storyboard)
" . "'" '" '" 91 '" 1.1"'U~V'U'VI 5 : "'U~v'Um7ff71~/l"fJ'U lJ7Um2J (Program Lesson)
" , "

;J'U~v'Un 6: ;J'U~V'Um7Hii~lVnff1nh~nv'lJ'lJ'VIl~fJ'U

(Produce Supproting Materials)
" . "QJ .:I QI •••1 A "lIt .d.

"'U~V'U'VI 7: "'U~v'Um7lJ7~l2J'Uu"'::unl"'lJ'VIl7fJ'U (Evaluate and Revise)
" "

;J'U~ V'Un17 66nu 'lJ'lJfl62JVt1l~V{ 'lf1fJff6'U i 'UU~"'::;J 'Uii71fJ"'~ l6fJfl

" ,,,
QJ 4 Q.I .cf,
'U\&g)t'l\&fI1 : 'U\&Plt'l\&fl11lg)'UltI (Preparation)

" " ,
i'U;J'U ~6'U U7n"6~m766nU'lJ'lJ'lJ'VIl~ fJ'Ul~'U;J'U~6'U l'U m7 l~~ fJ2J'W~62Jn6'Un ~~ ••h

"" ,
m7 66nU 'lJ'lJ'lJ'VIl~fJ'U1'U;J'U~6'U m7 l~~ fJ2JUH'v6nu 'lJ'lJ~:::~V~l~~ fJ2J'W~V2Ji'Ul~6~"V~fl112Jifll ~'U1'U••

o iI QI •• I fI QI ~ 'JJ .d.c:l i 91
m7 ml1 'Ufll 1111I1mm::: 1~f:llJ7:::ff ~fll1"'~ ~ln'U'UH66nU'lJ'lJfl17'V1 ~:::l~7 fJ2Jm7 'Um77 1'lJ7 12J"V2J'"•••••
'U6n ~lnrl' ff~fl17~~::l~ fJ'UfrOv111 l~V i ~lnflm7ff~1~11 ~m:::fl2Jfl112Jflfl 1'U~~fl ~lntJ7::: ff'lJm7 W

" ""
'\J 6~ H'l~ fJ'Ul'U m 7 V6nU'lJ 'lJ'lJ'VIl~fJ'UflV2JVt1l~ 6{ 'lf1fJffV'U'W'lJ'hu'U ~ V'Um7 l~~ fJ2JU(lV'ill ~'U;J'U~6'U••
thfltlJ2J1n~V'U11.a~~H'vvnu'lJ'lJ~V~ 1~l1m 1~2J1m'W7 1:::m7 l~~ fJ2J'W~V2Ji 'UtY1'Url'~:::'th1~~'U ~V'U••••
~61 tJ1'Um76VnU'lJ'lJ lrJ'UitJvd1~~mdv~lmd:jtJ7 ~ff'VInm'W

- tl1"\&~li1n1t11t1UD~lg)Q'lh::t1'.:a~(Determine Goals and Objectives)

"m7 fl111'Ufllill112J1mm::1~Q1.h:::ff ~fl"V~'lJ'VIl~fJ'Ufi6 m7 ~~l i11112J1fJ11~l~fJ'U~::

191 '" .J' ..• ~ 1 All'" 1 ' ..•~ '" '" ~ '"ffl2J17f:l 'If 'lJ'VIl7fJ'U'Ul'WVnn'l:l1'Ul7V~ flU"'::: 'U",n'l:lw::: fl nm1flVlU'U'lJ'VIl7fJ'U11",mU'U'lJ'VIl7fJ'U
, "

lffi2Jl~'UU 'lJ'lJ1JmrfllVt2Jl~2Jl1~V l~'UU'lJ'lJ'VIflff6'lJ ri\ "'ri\ 712Jli~m7 fl111'Ufl1~f:l1h:::ff ~fll 'Um7 l~fJ'U•
••• A 91 '" '" 91 0 i iP 91 I 91'" '" , ~ 91'" •••
fl6 l2JV fjl7fJ'Ul7fJ'U~'lJUr;n ~~ffl2J17f:l'Vl1V:: 7 ~1'lJ1~l'll''Ufjl7fJ'U~:::ffl2J17f:ltJn~1VfJ1~ lfl117V V1i'lJ1fJ

,'" d1'U~'U
v

-11'lJ11t1'Ut'l\jD (Collect Resources)
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r;J & d 9J 'JJ Q.I

fll 11 11J 1 1'lJ '\JCl'lJrt'\1lJl tltl-:J fll1 L\9l1 tI'lJ'W1 ClllVll-:J IPll'W'\JCl-:JVI1'W tI1m rt'1 1 rt''WLVIfl'
'"~ , ,W 9J

(information resources) 'I-1-:J'\1lllPlyh~tl1'li'Cl-:J 'I-1-:J1 W:,h'W'\JCl-:JLUClm(materials)fll1-YrWJ'W lUrt~ClClfl U1J1J

1JVlL~tI'W (instructional development) Urt~~Cll'Wflln11Lrt''WCl1JVlL~tI'W (instructional delivery system)
r , W I $I

9$-:J1'WYi.w~~mH)llVl1L\9l0{U'WLCl-:J 'Y\'r~tllml'Wti1'W'\JCl-:JLUClm 1~Un191111 '\1U-:J~Cl1l1rt'11V11-:J
, I W to'

1'l51fll1 '\1U-:J~m)'l-:JB-:J rt'h~ m'W~l-:J 'lUrt~Yi'fflf1ty~~Cl~L;tl1'l51ty~1'WLUCl'\11U'Wri1'WVlf'Wtllm 1'W

ri1'W '\JCl-:Jfll1 ClClmL1J1J1JVlL~ tI'W1~un '\1U -:J~Clfll1 ClClflU'U'U'UVlL~ tI'Wm ~lPll'fJ 'ffl'\1 f'U1llPlrt'\9lCl~'UCl{ IPl

SCl 'ffl'\1 f'U fll1 111m 1tJfl 1 'lh um mh ~ II 1rt ~m11U rt~ H'L;tl1'l51t1J~ 1'Wfll1 ClOflU 'U 'U'UVIL~tI'WVlf'W tI1m
'" ", , "

1 'Wri1'W '\JCl-:J~ClYil '*1'WfllTt.l1Lrt''W Cll~un f1tlllVl1L\9lCl{ ~iJCl~l-:J "1 'I-1-:J'\JCl-:JflClllVl1L\9lCl{LLrt~'\JCl-:J

1 'lh umllGlhtlrt'~ 1-:JflClllVl1L\9l Cl1'J11tlrt'Cl'W ~~O-:Jfll1 1,*LL1:'l~H'L;tl1'l51UJfll1 rt'~1-:JflClllVl1L\9lCl1'J11tlrt'Cl'W
'" "

~ 1tl1 'll1 LLmllrt'~l-:J'UVlL~ tI'WflClllVl1L\9lCl1'J11tlrt'Cl'W 1'W~ rt'1Pl
q

".:\ y"!
- I'HJ'U~I'\.HI'Yil(Learn Content)

9J d Q tli cl 9Jd r;J;J cl
~ClClflU 'U'U 'UVlL1tI'Wfl Clll'W1L\9lm'l51tlrt'Cl'W '\11m t1'W~L'l5t11'l51WVll-:JlPll'WL'WCl'\11 fl'\l~
'" '" "

'j) 'j) 'j) .:\ "! cl 'j) .:\ 'j) 'j) 'j) 11
\9lCl-:J'\11 fl1lm Vll-:JlPll'W fll1ClClflU 'U'U'Um1 tI'W'\11Clmm1J'W~ClClflU 'U'U'UVlL1 tI'W\9lCl-:J'\11fl1lm IPll'WL'WO

'" '" '"
mmml tl'W I'll mn'W m & ~111-:Jl'W tl'WL1J'WYill H'ClOflU'U'U'UVlL~ tI'WflClllVl1L\9l Cl1'J11tl rt'Cl'W ~V-:Jfl-:JiJ

'" '"
o ~ d 91 d 9Jcr 9J 0 Q.I 'j) d ~ tl1 9J

fl1l11 '\llL 'U 'W VI'\l~\9lCl-:JL1 tI'W1 L'WClmlPl1tl 1:'1'1'\11'U~ClOflU 'U'U'UVlL1 tI'WflClll'W 1L\9l01'l51tlrt'Cl'W Urt1fll1
'" '"

d 9J A' 0 l1J 9J 1 Q.I I QI d'r;J d 1 Q.I ~ ..:S

L1t1'W1L'WClmm'\lVll!1Pl 'W'\1mtlrtfl'fJ'ill~L'l5'W fll1rt'llm'fJ'ill~L'l5t11'l51UJ fll1tl1'W'\1'W-:Jrt'Cl'\11Cl Ltlflrt'11
'" '" "

, I I I 'JJ 'j/ , , I

B'W"1 YiL~tl1L i'i O-:Jtl'U LUCl'\11'\JO-:J'UVlL~tI'W L1J'W~'W fll1 L~tI'WiLi'iClmLtl'W -ff-:JYirt'llfl11 ClVl-:JtJ-:J 'ffl'\1 f'U

, " "
H'OClflU 'U'U LUCl-:J'\llflfl1l11 hH LUClm.w '\l~1111"rlfilPl 'li'o~lnlPll'W fll'i ClOflU 'U'U'UVlL~ tI'Wflcil1~Cl
'" '"
9J lI1 ' ,::1 dd ~.C\ lit 9J "1 ' , d i .
~ClClflU 'U'U'\l~ lllrt'llJl1 tlClClflU'U'U 'UVlL1tI'WVlll'll1~rt'Vl1i m'W llPl !llll'\l~l1J'W 'Wrt'1'W'\JCl-:Jfll1 ClClflU'U'U
'"

" ".:\ -=1 'j) 0 "! i 91 _~ <V 91
fll1'l5U'W1Vll-:Jfll1L1t1'W1 fll1'W1Lrt''WCl L'Wom fll1 '\1~rt1JCl'Wflrt'U \9lrtOIPl'\l'W fll1V1IPlrt'Cl'Ufl1lm'\JCl-:J

'" '"
9Jd d Q.I .& cld r;J 1 11 1 OJ ~ A ~ d I 1 r;J \t] 31 &
~L1 tI'WOfl'WtI'\1'W -:Jflfl Clfl1l'lJL'\Jl '\lL'Wom 'W1~1Pl'U~lL~'W'W'W fl'\l~ rt' -:J~rt '\1fll1 !lPllJl9i-:Jfll1 OClflU 'U'U
'"

-=1 GJ <V dll) • 91 91-=1 1 91 <>'II)91
'UVlL1t1'W !'Wrtfl'fJ'ill~Vllllrt'11111tlVllV11t1 ~L1t1'W 'WVll-:Jrt'11-:Jrt'11flllPl

'"
Y A

- i:f'nUll1l!f'l~ (Generate Ideas)
~ 9J A ddd ~ &

'\J'W\9lCl'Wfll1 'ff11-:Jml11f'lIPl'Wflf'lOfll1'j ~lPlll'ffllCl-:J'W'W10-:J fll'j'j ~lPlllrt'llCl-:J'\1111t1m

'j) 1 'j) "" GJ 91 "" 91 0' dt i 9111)9191 A cl •. ?l 0 -=1
fll1m~I9J'W '\1LfllPlfll'j l'l5fll111'flIPl'ff'jl-:J'ff1'j'fl l'WCl '\1 !1Pl'\JO'flIPlL'\1'W\9l1-:J'llu'W'\ll'W'ffl'Wlllfl'\llflVlml'W

" " "i'W 'j ~tI~ nmeJ''WtY'W 1IPltlfll111~1Pl 'ff~ 1-:J'ff'j 1rli 'W'Il'W.w'\l~glPli1Cl'll~lJl'illlllflflilfll'j'll'j:::1iJ'Wfil'f11111

'j) do ar, 19J Q.I •.•. I \I)g1. 9J.C\ rI

\Jfl\9lCl-:JL'\1lJl~'ffll fll'j'j~lPlll'ffllCl-:Jllfl\9lfllCl~1Pl1tlfl'W 4 u'j~fll1 lIPlUflfll1'\11111'\l1'j'ill (Suspend

Judgement) fll1~1Pl1IPltlBrt''j~ (Free Wheel) fll'jlU''W'll~lJl'ill (Quantity)Urt:::m~~'W'fIl111~IPlOV1-:J
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~eJldeJ~ (Cross fertilize) fllJt(!l~ml:JJfl~ 1~t1f11JJ::::~:JJt(:JJeJ~ijm1mht1t)j1Jlm'WJ1::::'\l::::yh 1 Hlf)~

'li'tl~~l{h'(~l~ '1 t1'W1l::::U1:JJ1~~1l 'W1~~~~m'l::::tl1t('W 1 111'W~rx~~m)tlmJ'uril'W 1rH1l~f111:::::JJeJ~'Ii'l:JJ
iI 1" I jJ

'IJ'W~eJ'Wf)1Jrr!l~ fll1:JJ~~IW::::'W(J1t11:JJl1 1l::::fl~tltlml1J1JLtl,n1~'\1:JJ~ elf~1J1~f1i' ~-nl 'l MliYtlnm lU1Jlf1

'l 'Wf)1)'Wtll:JJtlTlJ 1 MiJl:JJ1~ ':)fll1:JJ~~~rr:JJ1J)uf 'l'W'Vm~J ~n'W'Ii'l:JJV.:)ij~rr! l~f1B:JJyhl~eJ{ 'lfl(Jt(eJ'W~ ~

ril'W'\1~~~hJ1~ nm 'l'Wril'W"lIB.:)f)1)rr!1~m1:JJfl~rl ~~~ri.:)~,m lMiJl~1'Wl'W~mjw::::~-n1i1J~~ i1J

tlt)::::hr!iYtlnm 'l'W'lfl~"lIeJ~f)1J l1J)llm:JJ :JJ1f)1~t1m'W1::::BdHt~1'Wf)1)llfll"l111t)::::1Ji'1Jlll'i.:) l1J)tlm:JJ

fll (J'\1(:)~

~ d :, c:t

'lJ'Wflfi'W'YI 2: 'lJ'Wflfi'Wfll'ifieJflH'U'U'U'YIA'iU'W (Design Instruction)
" I V 'j) 1

'IJ'W~ B'Wl1 2 ih~'W'IJ'W ~eJ'Wl1m tl1Jfl~:JJ~~f)1)'Vltl'Wfll1:JJfl~ f)1Jllfl) 1::::,1~1'W11~::::•~ ~
1l'W1~~ f)1) BBf)tl'IJ'IJ'IJ'Vll~ t1'W'U'Wlljmw::::f)1)1J)::::dJ'Wll"l::::tlfll <Vf)1jtltlml 'IJ'IJ 'IJ'W~B'Wf) 1) tltlml 'lJ'IJ

'IJ'VII~t1'Wrll ~ 'W~ 'W\9ltl'W~ rl1t1 UJ~ rr~i'W ~B 'W'\1~ ~1 'Wf)1) 01'\1 'W~ 11'IJ 'VI1~t1'Wll::::tl tlf):JJ 1ij ~ f1'fjW::::'l ~
u •

- 'YIfi'Wfl11lJAYI (Elimination of Ideas)
~

'\1~ ~111f) f11J):::: ~:JJrr:JJtl':)ll~ ';1'11f)tleJf)ll'IJ'IJ '\l::::U1fll1:JJ A~ 11~'\1:JJ~:JJ11J) ::::dJ'W~ 11'1i'tlA ~~

1~~tl1rr'W'l '\l f)1) 'VleJ'Wfll1:JJA~lt:JJ '\l1f)f)1) ~~lm'li'tlA~~ lJJmll1Jfi'IJ~1I91ldtl~ '\llm'\1I'.lN"I 'l~f1\9l1:JJ
1 " •• 'j/ " ,

'\1~eJ 'Ii'eJA~l19h~tl'W n'WBBf) 11Jll"l::::) 1'IJjl:JJm1:JJA(P)l1tllrr'W 1 1l'¥il'\1~ tltld'!!'W:JJ1~ 11lj ill ltlf)fli' ~ elf~'l 'W~
~ . ~

'lfl~f)1)~ 111)ill ltlf1fli' ~'\1u~ueJl11j 1:JJi 1J~~f)1) cif)t11:JJ Bfi1Jj 1eJ~~j 1tm::::ltleJ(P)1l~::::.u~lf1t)1'1i'tlA(P)

"" ~ ""- lAfl'il::::'t'Hl'WWl::::U'UlflYl (Task and Concept Analysis)
~ t/ d A."~ ~ d

f)1jllm 1::::'\1~1'W(Task Analysis) 11J'Wf)1j'WtI1eJ1:JJ1'Wf)1j 1Ifljl::::'\1"l1'W~B'Wl'Wtl'\11'Vl

'j).do 'jJ eS 0 q 9J ~ d Yd 9J QI I' ~ t/
NlJ(J'W1l::::~tl~fl'f)'fj11l'W'VI1 !'\1tf)(P)f)1jlj(J'Wj'VI~tl~f)1j WJtleJ1W'11'W f)1jJlm1::::'\1~1'W (Task Analysis)~ ~

I 'j)" iI ,

'l 'Wf)1'J t(tl'Wl~eJ~l~f)1j i ,*f)~tl~ci1t11~ Vlfl'U (camcorder) iT'W.u'W~B'WI'WBrnf11jt(fl'Wl1l'\1:JJ1::::rr:JJ m1l lJl. ~.
lltlf)1jrrfl'W l~f)1jlll~lfl~fl~ f)1jiril'VlD f)1ji~~:JJm'IJfJ:JJI'iH '1IW::::mr~1l1f)iT'W~.:)rrB'W11f)'fj::::l1~tl~

~ .
i~ Vlf)'fj::::-v:i'W!l'WI'iH '1 '¥ilJlrrtl'W11Jll~lN'Wlm'li'1~1eJn'W l'lf'W f)1j cileJm'Wl~Vlfl'.u1'W'lJ'J'JeJ1f)1fl'

I 'G) d,d~ ~ I oJ Y QI ~ IV ~ 9J CJ i')J ')J
~N '1l'lf'W !'Wt(m'W'VI'VI:JJ~'\1jtlrr11~1Jlf)GIf~\9leJ~f)1j'Vlf)£j::::'W'W!1'Wj::::(P)'IJ l'IJtl~\9l'W!'Wf)1j '}ff)t)eJ.:)

.do 1 ~I 'jJ G) d 'j).do d .do 9J G) fjJ fJ} I ~.d QI rI "I 'j) I .do •• I ~ ~
l{l't/f1eJ'W llJ'W~'W 1l'W!'W'Vlrr~Nl'W'W f)'\l::::{l'l:JJ1jtllj t1'Wjf)1j !'lff)[leJ~t11t/l(P)'Vlfl''W !(P)Bt/1~:JJlJ)::::rr'Vl1ifll'W. ~ ~

1 ~ ,,~ 4 ~ ~,,~ ck 31d $I

rrl'Wf)1jllml::::'\111'Wlfl~ (Concept Analysis) flB"lI'W\9ltl'W1'Wf)1)llfl':i1::::'\1 l'WB'\11GIf~f:;!I)(J'W'\l::::\9lfl~

~f)fI1mh.:) W-W '\lY/lllj ill l~~rll'~tl 'l rri~:JJ1~~l~tl'\11 ~l~t11'1i'tl~n'IJf)1jl~t1'W1l[l:::: l~fl'\11~ijml:JJi'~l1l'W
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y y Y 'JJ I 1

nl1U 'W f)l':i~1OI1tft':i l~11't U eJ'VIlmi1~ i:'l~t~t1I01':il1J' tl~~fIl':i'U llU eJ'VIlt1~'VI1J1OIyhf)t11,j'eJ~1J 1~ tll'j ru1
Y • I I

mh~ i:'l~I~{JIOIUlJ~~~Hi1e)'l11'1 'Wril'WVi 'tJlf){Jl,j'eJ~eJeJfl '1tl'VI!eJViI11'1,x ~i1t1'W1;hJbY'W'1Jl~ltleJeJfl '1tl
<u

y ,Y 'j) I

~ ~U'WfIl ':i1! ft 'n~ 11'~1'WUi:'l~ f)l 'j ltft 'j 1~"ll! 'WlfllOIfim ~'W f)l 'jfllOI11ft 'j 1~"l ViiJft l11J -ff11'lty1Jlfl t1 ,rw l.wc)'l11
I Y Y I I

Q.I d 9J d d Q,I ~ Ii) SllIJ3l &

'VIi:'lflf)l':it':itl'W~ (principles of learning) YH'VI1Jl~1:1'1J'lJeJ~I'WeJ'l11'W'W'1 Hi:'l~!YfeJm blOl1Jl95~l!N'W~l'W

-ff1'l11'Uf)l'j eJeJfll! 'U'U11'VH~ t1'W~ iJtl':i:;; cr'VInfll'W

"•• OJ

- flflf)H'U'U'U'tl!'W'U'IJ'UH~f) (Preliminary lesson Description)
Q.I do::::! ~ rI .a. 'JJ 3J 0 Q

'l1i:'l~ '\)1fl'VI1Jfl 1':i11ft 'j 1:;;'l1~1'W1m:;; II'W1ft 101NtleJ flll 'U'U'\):;;I9leJ~'W1~l'WLti:'l:;;l! 'W1ft 101
<u

rf~'l1i:'ll{J~ '1J11JlJ'W N1:1'1JN1:1'l'W'1,xfli:'l1Jfl~'Wlm:;;eJeJfll!'U11 '1,x1~'W 'U'VII~t1'W~iJtl'j:;;i'Y'VI nfllVl 1 ~Wfll'j f-J1:1'1J
.a. 'd 9J 0 9J do d lJ.l rI

f-Ji:'l'l'U~l'Wl!fl:;;l! 'WlftlOll'l1 m'W ,\):;;l9leJ~'VI1fllti'l\9l'VItlELQf)l'j l'j tl'W~ eHl'WI:JJ'WUi:'l:;;I:JJlOImfteJ':i (Hoffman and

Medsker, 1983) , JIlt 'W:;;t'hn,\)fl':i':i:JJ'l1! eJ1TIfIl':i '1'Wf)l'j ~:ltm l~l1f1l':i!~ tit..!f)l'j i:'l'eJ'W(Instructional
," "

Analysis) l.weJ'lf'W '1'Wf)l'j f-Ji:'l':JJf-Ji:'l'1'WLt'Wl~lOIi'h,j'lJl1t1n'W1 IOItllTIf)l'j '1'Wf)l'jllm 1:;;11f)l 'j !~ {J'WfIl'j i:'l'eJ'WU

'\):;;tl'j:;; fleJ'U' tl~1t1fl1':i fl1'V1'W101tl'j:;;tfl'VI'lJeJ'Ifl1':i I~ tl'W!tl'j:;;bfI'V1'lJeJ~ft eJ:JJ~ 1t\9l eJ{'lflt1i:'l'eJ'Wfl1'jfll'VI'W1OI
<u

", ,
'Il'W\9leJ'WLti:'l:;;t1 flE!:;;Vi~ 11~ 'W f)l'.i ill 'VI'W1OI1hl'Otl'l1~flViJl eJ~fhw ~'1'WfIl':i eJeJfll I'U'Uft eJ:l.J'V11119leJ{'lf1t1i:'l'tl'W

Lt~ i:'l:;;tl'j:;;!fl'VIbbfl:;;~\9lil1tl;]eJ f)l'j\1I01'J:;;'U'Uft11:JJfl\9ll~eJ '1,x'1~:JJ1~~f)l':i tltlflll'U'U~l~'U (sequence) 'lJeJ~
d dd d. .a. rI d ,J Q.I 'd 0 QI d 0 Q.I 3J

'U'VIl'j {J'W'VI\9l'VIi:'l'1OIfl 1'J ltft ':i1:;;'l1fl1 'j I'J{J'WfIl'j i:'l'eJ'W'W'W'U11:JJft l11J i:'l'lft UJ:JJ1fl'VIi:'l'\9li:'l'1'V1':i11fl 1'J i:'l''jl~
q u q

"" " , cl , lJj 3/ "j d d _I' 3/ 'lJj '" ,;:!, dlJj 3/QJ
ft fl:JJ'W1119ltl 'j 'l51t11:1'tl'Wfll1 L101I'Wtl ~ '\)1fl'U 'VI!'j t1'W'\):;;mlJ':i 1~'VI'W1\9l1eJtl1 ~ !'J 'VI'j tl '\):;;IlJ 'W~1'W'VIb\9l'j 'U

<u

" 'j/ :v I

ft l11J-ffll~ ,\)'VI! eJ~'JJI 'VIi:'l1-ff1'l11'U ~!~ t1'W~~'Wn'Uf-Jfl'lJcNfIl'j l!m 1~"l'1 'W'Il'WUU'\.Htl~ ~tleJfll! 'U11m'j '1.if
<u <u

nm '1ml1'Wrl'1 ,x1Jlfl~~1OI 1101tlm'W1:;;eJ~1'1t~ '1'Uf)l'ji:'l'!1~i:'l'':i':i'fl~1'W'VI!tlfl,\)fl':i'j'JJ\Pi1~ '1 'lJtl'!

ft tl1JoW11\9ltl {'lfltl1:1'tl 'W~ ~t~ tl'W'\)~ Jl fl~ iJtl Bb1'JJ'W'W,rJll fJ1 \9l{Ji:'l'!1~ i:'l''j':i'flfl1l fl':i 'j1J ~I~tll,j'tl~ n 'Uf)l 'j I~{J'W

Lti:'l~1:1'11JlH11111,x ~t~ tJ'WiJml1J1:1''W 11l ~tlfll'H~ {J'W'~eJth~i:'l'~lli:'l''JJtlLti:'l:;;~tlldtl~ 'Wtlfl,\)lflifiJ~Jltl~
<u

'1.ifnm '1,x:JJ1fl '1ml1'W'lJtl~fll'Jtltlflbb'U'U ~l~'U'lJfl~f)l'jihm'WeJ'lJtl~'U'VII~ {J'Wl~eJ'1,x'1~1Jl~~ 1m ~i:'l'!1.:J

'lJfl~fttl'JJ~lt\9ltl{'lflfJ1:1'eJ'W ~i:'l'11Jl'j fl \9ltl'Ui:'l''WeJ'!m1'JJbbl9lfl\Pi1~'j:;;'VI1N'Uftfti:'l'lJtl~~!~ tl'W'~ 1lj ~
q <u

-'l.h:;;!iJ'U!!ij:;;!!O'1'IJfll~flflf)H'U'U (Evaluation and revision of the design)
" , ,

fll'j -U':i:;;tlJ'Wbbi:'l:;;W;''1'lJ'1'W.u'W\PleJ'Wfll'jtltlfll!'U'UI~'Wcr .:JViiJftl1'JJ-ff1I'lty:JJ1fl i'WfIl':i
" I I t

flflfll! 'U'U'U'VII~tl'Wtl~l.:Jih:;;'U'U fll'j-U'j:;;liJ'WU'W!~'Wcr ~Vi'\):;;JleJ.:J.yheJ~!! mH~'W 'j:;; {J:;;'1 ':i:;;'l111.:Jfll'j eJeJfl
" ,

H'U'U '1l-i'l 'lfi1~.:J'i11f)fllH}tlfll!'U'U l1.h l!fl':i'JJli:'l'~'i1ll~lrvhu'W 'VI~ 'I 'i11flfll'J eJtlflll'U'UH~l ~.:Jm':iYi'i1:;;iJ
.a. <r 9Jd .J j./,d 9Jd QI & d I

flU -U':i:;;~'JJ'W L \9l{Jf-J!'l5{Jl'l51UJt'Wtl'l11 NI'l5{Jl'b'lUJfll':itlflfll! 11'Ulli:'l:;;1I01fJNI':ifJ'W95fl':itl'U'l1 'W.:Jli:'l'VfW'WfIl'j
'U u cu tJ <u

"-U'j ~ liJ 'WU m 'i1'VI:JJ1fJ~.:Jfl1':i 'Yl1Oli:'l'eJ'U':h~!~ {J'W'\):;;i:'l'1:JJ1'j fl'U'.i':ii:'l1ill 'VIm {J'VI!fl '1l-if)l':i 'j l'U ':i1'JJ 'VI1'W{J1fl 'j
<u •



24

'j) • 'j) ,'j)

'Vll~¢'{l'W.ueJlqlJ:)vll'l") mfl~'W fll'~jrnfl'JllJi'!ntl'Jtl1J!i1e)'j111V1lJ~'W O1'j'VleJ'Wfl'JllJfll9leJtJfl hJUfl fll'~

1l f'lJ Unfll'~ 11m 1:;;ri ~1'W11r tJ m~ m ~ ~ ~01 'j 11l~ t1'W1l ~:;;tfl'Vl'lJtl '!fl tJlJV1'Jt\91tJ{'If'J(J(;1tJ 'W11~'! U1f)Vl101 'j

<jJIs) <jJ .d 0 <jJ '" II] n In I "" .;, II] <jJ d "" '" , .d d
Uf) l'lJUm tllu'Vl'il:;;'Vllf11nJtJ'Wf)J:)'lJ lUU'j:;;tlJ'W 'il'Wm:;;'Vl'!IIOl'lJ'Vlt'jtl'WfleJlJ'W'Jt\91eJ1'lf'JtI(;1tJ'W'VllJfltl.!fll'W

q

, , 'j/ I

tll'WVi'WeJ'1'iltl'lJ'Vlf)Nltl'1 'WVilJtieJ'WViu:;;~ltiJ'W f11~tltlflU'lJ'lJ 'l'W'U'W\91tl'Ul13 vltJ 11l
q .. , ..

QJ .d Q./ .d QJ

'U'UVl6'U11 3 : 'U'UVl6'Unl'H'UfJ'Uf-.!-:I-:ll'U(Flowshart Lesson)

ir'l '!l'U~eJ'l.fI9l'lJtJ'lbYt1J~flllu! l'il'l ") ~'leJ~'lJl(J~'W\91eJ'W O1'jVl1'l1'W'lJeJ~ 11l'j umlJ
t 'jJ ,.. I •

01 ~t~ t1'Wir~ ~1'Wt1I'Wit 'l ~lfit1J'l-1,:rw ~t 'W~1:;;fleJlJV1'J1\91eJ{'If'J(J(;10'UVi~ 1l:;;\Pi' O~ lJ llfi bYlJ~'U,r tJ~N (;1iht(;1lJ eJ

tm:;; 1l fi'iYlJ.w'U,r if u:;;(;11lJ1 ~() \l f)G 1(J'VleJ\91eJeJf)lJl i ¢'{O~Ni'\9lt 'il'U~ ~1Oli'U~1l 'lJeJ~bYt1J~flllu! ~ ~U(;1\91'I

m eJ'lJfll~ I9lI9lit'U '1um'l:;; mtl'lJt'l1\9101'j u! O1'j1~t1'Wir'l~1'W 'il:;;1}.]il1l(;1'U eJ11tlJ:):;;lB(J\91'l1'l! lum11JJtl'W O1'j
q. "

(;1! 1~ (;1\91tlj'lJO{19l 111flfll~ 1~(J'Uir~~l'U u:;;illt(;1'W eJ~l~'lJ'lJ'W I'Itl'W1m ~ft!l~'lJeN1J'Vltj (J'UfleJlJVl'Jt\91tl{
•• 'JJ I

'If'J(J(;1eJ'Wir'l,n'W Vll'l1'l! 1Vi t(;1'WeJ'11'mJJ:)lntl'Jf1U 11l~ umlJtll'Vl!'I5'U eJ:;;1 'j u:;;lf)\91~'WdjeJr~lj t1'Ul'IeJ'lJ1'11t1llJ~ ~

N~l'l1r mrltl h~u:;;:nfll'j1)'lJ'lJ1'11j (J'W11l'U~'W

fll'j 1~ t1'Uir'l~ 1'W:n1~mnti'j:;;I'l'lJlt\91fl~1~f1'W i llu~'Jltl'imllJJ:):;;!B(J\9l'lJtl'!lll'irl:;;ir~~l'W

" " ,
fll'j t~t1'Wir~~ 1'WU'W~'WeJ~f1'lJ1l~:;;tfl'Vl'lJeJ~'lJ'Vltj (J'U~'JtI ~1'l1 full'j :;;tfl'Vl'lJtl~'lJ'Vl!j t1'UVii}.]9fucbitJ'W !'I5'U~
nl "" "'_I ~I '" .d'l<jJ", "I'" dillJ·<jJ
u~:;;lfl'Vl\91'J1\91eJ'ju~:;;lfl'VlU'lJ'lJHfl'l1lOllt'lJ'lJ'Vl\91(;1tJ'Ufl'J~'Vl'i):;; I'lfN'!~l'W 1'WJ:)fllltl.!:;;!i'j'jlJI9l1 9f~ llJl'leJ~J:)~

J:):;;!UtI\9lUfl 1\9ltl'1l¥ U(;1\91~fll'W'j'JlJltJ:):;;~ll'l1J'lJtJ'l'U'Vltj t1'U!'Vh~~l!lI'U lt~~l'l1f'U'U'Vl!j t1'U~:nmllJ

, " "
1VitJfl'JllJi'\91t 'i)'U1 \91t1lJfll'j It(;1\91~'\1'W\91O'W11l (algorithm) fll'j 'J'U911'lJeJ~11lmmlJ f)Q'l1 rOfl~fll'lJtl~lfllJ

91 , 91 ,

IV .d Q.J "'.d G

'U'UVl6l!11 4: 'U'UVl6'Unl'nrn-:lUVl61lJ61V1 (Create Storyboard)
9J d tlcl~ d 0 'jJ "

fll'j (;1'j1~ (;1\91tJ'j'Um IOltll'W'lJ'W\91el'U'lJel.:jfl1~lmt1lJ01'j'W 1t (;1'We:J'lJe:Jfl11lJ fl1'V'l nlJ'l-1'!

~tl'1 'U~ iJlt'U'Ui1J:)~ih~t1vll'l ") J:)'!'U'Wm :;;\91111d:tv 'll¥f11~illt(;1'W el.ue:Jfl111JltJ:):;;~eJ '1'U~iJlt'U'Ul'il'! ")

" ,"
t'l1ci 1.w 11l'Wi lleJ~Nt'l1lJ1~ftlJ1J'W'l1ti' luelflellJV111\91el{l'ie:J1 iJ 'lJtl.!diir~~1'Uil1l(;1'W tl~ll'l1Jtm:;;'\1'U \91e:J'U

." "
'lJeNfll'jl9ll9l it'U '1u (;1\91e:Jj1Jel{\91'lJ11ft'Ue:J111e:JmllJ:):;;~f)lltl.!:;;'lJe:J~fll'jill1ft'W el '\1'U\91e:J'Wfll'jft!l~

(;1\91eli'Uel{ \91~ 'JlJ 1 iJii'!fll'j l~ (J'U(;1fl~iJ~ «(;1fl~iJ~ '1'W~if tiel !tftJ'l11~tlfl'JllJ '1'U'U'Vl!j t1'U) ~~!j t1'U1l:;;i¢,{~
d 9J & 3J ' ~ 'j) 0 _~ QI 0 0 0 eX 'jJ d

l'l1'W'U'U 'l1'Ul1ltl 9f~1\91Ufll'Utlrn 'UellJrl f11mlJ Nrl1Jel'Wflrl1J f11U'W~'Ul f11'lfU1l'! 'UtlWnlJntlflml:iJ(;1'W~
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'jJ 'J1 , , 'JJ 1

1'W'l1'WU fI 1'j Vl'il~iif)wth ~dj'WHi:1~'V1U'V11'Wfl1'tIU'Vll~V'W'il1f)b'f\9ltJ~UtJ{l'lti 'il'Wm~Yl.:J

. "
H1 llJ.:J 1'W1 'WVllJ'Vlf)~lVVW 1 'ilnuflU!fll~'tItJ.:jU'Vll~ v'Wl1!YvntJ'W'WtJf) 'illf)Hl;Vl'lJ1ru~1'W n1tJ'I11Hi:1~m'j
<tl q q q,J U

tJtJf1ltUU ll~l Hl~ v'W~tJv1 'Wm;lJli11'l1lJ1V~'1 llliY'WYlI'l1'WtcltJ'I11m'j~'il~iiril'W~llJl 'WmnJ'j~tiJ'W
~ ~ q

'J1 y , 'jJ • 'jJ ,

Yl.:jut'wtJ'lhv 1 'Wm'j I'l'j l'ilb'ftJUtU amVltJ1'il'il~ iYUb'f'Wlllil'lt'il'W \9If)'\1ci'Wtti:1~tu amVltJ1'il 'il~Vlf) '111tJ

~lV'il'Wtfl'W llhl1'\1i'uHt~v'W~

~ . ~
v d v 11 d ~_l
,\/UliltJU'Yl 5: '\/UliltJUm'nl-;iVjI!'\/uUtUJ'Hfl:i'l! (Program Lesson)

'jJ 'jJ, ,

'l1'W\9ltJ'Wf) 1'j b'fr l~/m'j t~V'Wl1h um:lJUt~'Wm~Ul'Wm'j tll~v'W b'f\9ltJ~UtJ{ I'll t1'mlll'J

.;', A d', '" , 'l9Jo' '" 'LI d dl dl 'LI
llJ'WfltJlJ~ ll\9ltJ'j'lJ1Vb'ftJ'W b'flJVfltJ'W'I11fl ~'lfflll1m'i t'IJV'WllJ'j tlmlJ'Vlflfl'W f)'il~'Wfl(1~ m'j ~lJ'j ttm:lJ

q

"IP1'lVfllEJ1~1~ "1l'lf'W l1J~f)'I11tJll1b'fflli:1 "10"1 tt~1'W1I'il'il11'Wm'jt~v'W 1ummlJ'l1'WtJ1'il'l1:lJlv~~m'j 1'*
q

")_1 1 9J d .<:::!. tit q 31 ,::::! , &
~lJ'jHmlJ'lflVb'f'i1~U'Vlt'jV'WfltJlJ~lt\9ltlJ'lflVb'ftJ'W ~'Wm'ib'f)"l~U'Vlt'jV'U t'lf'U Multimedia ToolBook "lf~

~ J' 9J d'::::::' rI 1 <jI ~Q.J ~ 9J d 9l
1'W'tI'W\9ltJ'W'UVWtJf1lt1JUU'V1t'j V'WfltJlJ~ll\9ltJ)" 'lflVtYtJ'U 'il~\9ltJn 'ilf1l1:'1tJf)1 'If1 ummlJ'Vlt'\1:lJl~tY:lJ m1 1 'If~ ~
') 'v Ad', 'l 9.1;;; v'l v 19.1 dI d '"
~U1 llmlJ'lflV1:'1''i l~f1tJ:lJ~ ll\9ltlJ'lflV1:'1'tJ'U ~'Um'j1:'1''i l~'U'UM I 'lJ1}~ tY1:lJl'j (1 I'l]Jl"lf.:!.:!1'U'V1\9l'j ~flUmllJ~
~ 9 9J trt 9.19 1.J 1 9J ~ rI 1 d
I9ltJ~mm1:'1~1:'1l'lnm ~'Um')1:'1'1N ~1'l1'WtYl'W'\1'U~'I1lfllummlJ'lflV1:'1',)1~f1a:lJ~lll9ltl,)'lJ1VtYtJ'U'U

\r} I Q.I Q.I d do Q.I Q.I 9J 1 If} clod. ~ 'jJ .c::!i 9J d 9J .c!

~lJ l'I1m~ 'WflflU ~1'W'V1lJfI 1 1:lJtY1:'1U"lfU"lftJ'U:lJlfl mm ~'j fl\9ltlJtlMtJtJf1llUUlO tJf1lt'tn'V1 'il~ 1:'1')"l~U'Vll 1 V'U~

fI tllJYllll9ltJ{ 'lflV1:'1'tl'U1l'lvm'j 1 '*1 U'i tlm:lJ'lflVtYr1~ U'V1l~V'UfltJ:lJYlltl9ltJ{'lflVb'ftl'U (CAI Authoring
v v 'l v 'l '" ')_1 dSystem) ~tlaf1ltUU'il~\9ltJ.:j l'lJnm ~'Wfll,)l1:'1tlfl ~lJ)"tlm:lJ'Vlt'\1:lJl~tY:lJ

-ii'UliltJl!~6: -ii'UYmUflnN~IiI!t)fljJWJ.h~fltJlJ'IJ'Yl!1f.lU(Produce Supporting

Materials)

~ • 1 "', '" "I v v"', '" 'l v v , '" 0 '" v~ A ,
tU'U 4 lJ')~lfl'V1 fltJ ~:lJtJfll)" ~'lJ'tItl~~t)"V'U ~:lJtJfll') ~'If'IJtl~~1:'1'tl'W~:lJtl1:'1'1'\1)"Uttfl1JqJ'I11l'V1f1'UflI9l1~"1

.1 6 A .:, 111.1 ''1 v'" v , v '" v ,
tt1:'1~tf)fl1:'1'1'j1J'i~fltlUt~lJll9llJ'V11"1 tlJ (t'lJ'W ml'W) Mt'iV'Utto~M1:'1'mWtJlJl9ltJ~:lJfl11lJl9lel~fll)"H\9lfl\9l1~~ ~

" .Q.I lIJ" I Q.I QJ I~ 0 Q.I fJ}a. 9J & 91 'l1 1 .c::!i Q.I 9J 9J 9J d Q.I

fl'U t lJ 1'l.:!'U'UfllJtJ1:'1'1'11'iUMt)" V'Wll1:'1~MtYtl'W'il~\9ltJ.:!1:lJt'\1:lJtJ'Wfl'W Mb'ftJ'UtJ1'ill9ltJ~fll') 'lJtJlJi:1tflV1flUfll'j
<U O.J CU qJ qJ

" ""
~I'lil~ (11)" tlm:lJ fllJ1'u'1l11I'l'\i'tJlJ1:'1Hl~ V'Utt1:'1~fll'i 1'* f1ellJYlltl9ltJ{'lflVb'ftJ'U ti1 'Um1fltY\9l'j 'UtJfl'il1flU

QJ <u <u CIJ. "v v '" '" '" A 'l' 'l v'LI '" '" l' 'l v , 111 v'" vtJl'il\9ltJ~m':i'IJtJlJmf)Vlflum'jI'1I'l1:'1''U t'ill1'il~ ~'If~lJ'jttmJJ'W'W'\1n) JJtt1:'1~ t'lJtJV1~ IJMl')VWn'ill'1el~fll'j~ ~

'\i'eJ:lJi:11'Wfll') ')I'lfll'j nUU'V1l1 V'Utti:1~fll'jiYU illi. 'WU'V1t~V'U r1ijeJilru'l11t'V1f1iJflniJfll1JJ~lt1J'W'I11flfll')
~ ~ u

~ ~ d d Q.I QJ 9J .et 9J G)fjJ ,A .et ~ d'dt I ~ ~ cl 'jJ

1'1\Pl\9l~U'V1l1V'UJJfll1JJtYClU"lfU"lftJ'U 'I1'jtJ\9ltN ~'lflfljeJ~JJeJ'\1 'j eJtlllmtlHl'U"1 t'lJ'U fll'jI'1\9lI9l~tW'W tUUI9l'U
q

.0:. A _ I d 111v , v .1 '" d'l V.l
teJfltY1'j t~JJtl9l:lJlJ'j~fltJ1JfltJl'il ~\9lttfl ttMUfll~ 'lJtltYtl1J fll~lJJ~fltJ1J'I1JtJttJfltY1':i'Vl t'lflJ'j~fltl1J
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d 1 .?19J
fll1t1V'W~1-:J "llu'W~'W

,r'UVlel'U~7: ,r'UVlel1-Hln'lh~!iJ'Uutl~uK1'IJ'IJ'YI!j£l'U(Evaluate and Revise)
" ,

1W1f1-:JI:'1'~Vl1VlI'Vll~ V'Wll"~!tlflI:'1'11i.h ~flelllr1-:J'I1lJ~ f111-Y1'il~1l'1'fllfll1u'J ~t11'W
q

"
1~mu'V'I1~fll1U'J~t11'W 1 'Wri1'W'1Jel~fllTlhtl:'1''WeltW~fllHl1-:J1'W '1Jel-:JlI'Vll~t1'W1'WriTW'1Jel~ fll1 1111tt''Wm!'W

?I~ f11'J 'il~'I'11fl11 U1~!11 'W~¢i el?I~ ~U 'J~ I:'1'lIfl11ru1 'Wfll1 eleJflllll 11lJ 1nel 'W1'Wfl11 U1 ~ 111'Wfl11 'I'11~1'W~ ~", ,
'IIel.:jlI'Vll~ t1'Wu'W?Iel elflllll 11f11'J -Y1'il~ 'I'11fll'J' 1:Y.:jtfl~'V'If)~m 1 lJ'lJeJ.:j?IL~t1'W1 'W'1JW~ -Y11,*lI'VH~ t1'W'111el

~ "' ~" ,
1:YlJf11'tJ ru?Il~ t1'W'I1~.:jfll11 '*11'1'111t1'W 'Welfl'il1fliAV.:jeJ1'il'Vl~l:'1'tlllfl11lJ~ ?Il~ V'W'11~-:J'il1fl-Y111'1''I'11fl1111 t1'W~ ~~

" " "
'il1flfl ()lJ.w11~tl{'l11t1l:'1'el'WU 'W"l u~11I'ltl~l~ V'W'il~vrtl~lJl'il1f1~L~ tI'W'1'WfI~lJl'ih'l1lJltl.u'W~tl 'WU ell'il

fI 'j ()11fl" lJ fll1 '1'1~ l:'1'ellll1l';i eJ~t W ~ fll1 U1 ~ Iill.! 'il1fl?IL;t11'1f1UJ"1~
q ~ v

3.1 f1111J'H1Jl£l

Q.I a.~ cI .?I.c:i d Q./ 9J d 'JJ .?l
fltl'WI:'1'~'JMnl:'1'~ (Fosnot, 1996,) Lu'W'V1q'tJ!ltfltl1f111f111lJ~IW~fl11mJ'W~ U"~lu'W

"fll111'J'JV1V 1~Vtll~eJ'W'W'ii1'W'Vl1~~~1'VlV1 Uf'lfUJ1 ll~~lJ'W'tJV1'VlVl';}1fl11lJf¢itl()~ 1 'j ll"~ "11'1'fl11lJ~
<fa u q cu cu

jJ • , 3J

lJltlV1~ 11 'VlqfJ~U~~el~1I1Vfl11lJr;}11~'Wif-:J.;r1f1111 ~fll'J'W\OJJ'Wl1l-i1~'WU1UV u,,~tJfltt'f 1-:J~'W

. "
inV '1'W1'11fl'W1~ t1tll~vi1eJ flm~'l'l1~ 1:Y~f1lJll~~ l\OJJ'W1i'J 'j lJ ri1'W fll1 L~V'Wf \911W L'W1'1'1q'tJ ~ iA\1fllJ el-:J-;11

cl d tq'jJ3I 'jJ 'j)Q.I Q.I 9Jda.J 1 <jI
LrJ'Wm~1I1'W fll'j '1'11:'1'1lJl 1 tlfl111fllJ t~WJtJ~l'W!tl-:J '1'Wfll'Jl'lel.:j 1:'1'fllIfl11lJ'IJ~tW-:J'Vllfl~'1J'W 'J~'I111~fl11m

q ~ ~

t~lJ ~~()Vnllfl11lJn 'I11i~ll~mh.:j "1U'il1fll~lJ 1~'Wfll1I:'1'f1-:J1'11tt'V1'W1 'I1l-ilW~ I:'1'f1-:JllJL~~'1Jel-:Jfl11lJ~ ~
""'I ?I~~ ~ d!<!! "'''' 0' '" ?l

'ilH t ~Vfl'WLu'WHI:'1''J1.:jfl11lJ'I1lJlV~lVlfl'jel.:jlJel!W~I:'1'UJ~fI'tJW '1'11.:J1\OJJ'W1i'J 'JlJ U~~tu'Wfll'J
~ v

lh ~UU'J ~'WellJ f111lJl1lJlV~l:'1'f 1.:j~'W1~V~l'W f)'ilm'JlJ'V11~1:Y.:JfllJ ~1'Wfll'J~ llJiJtltWmU~tI'WmllJ~~

~ d c:l ~ 11\ ,c:l ~
'Vl~'Vll'l1'W~lV ll"~ tlJl'l1'WWJV

1tl'W (von Glasersfeld) ( 1991 ) flril1~-:J f1el'Wl:'1'~ffl~1I:'1'~ l1t~'W'Vlq'tJ~'1Jel~

fl11lJ f ~~ 'J1fl ii 1'WlJ 1 'illflU f 'l5UJl~~ 1'1'1tll U~ ~ fll'J ftfl'tJ 11~V1nllfl11 ~elfl11lJ'I1 lJ 1VU"~ fl1 'Jfl111fllJcu dIJ U q

, . "
<!! 'I '" d ~d ~ "" '" ~ <!! ~11\ '11\~

m~1I1'Wfll'j fll'Jtt'eJfl11lJ !'W\9\lf1'W 'V1tj'tJQ'1Jel.:jm1lJ~'Wtll-:Jml1"flfll'J 2 '1JeJfleJ (1) fl11lJ~ tlJ t~

tf)~ 'il1f1fll'J f lIfI'Vlv-:Jmh~L~t1111~t~'Wfll'Jl:'1'fl~~'W 1~vlIflfl"~~m1lJf mllJl'li'll 'il (2) m!l~'1JV.:jfll'J
~ q ~

f11f~ eJfll 'j U f 11I'll u,,~ fI 11 U 'j ~lJ l(11h ~ tt''Ufll'j ru i-:J'I1lJ~tt~ "1l-il'lfl~ elfll'j f{ 'W'V'I'U~.:j ~t1J'W 'il~.:j~ -:JlllU 1~
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~ ~ ~
LtJl'Vi~f1m1 'I1~~B~U i 111oM'\J:dJNmf)~~'U~l'lJmttHf1~l~ i tlim'lI'Um1flmjl'¥rI'll'Ulm'j'Vll~~~1lT.1JT.1Jl

ll(;'l~ f111 b~v'U f'l 'l5'Ul~t11ihJ 1 'Uf11'jNf1tl5u~fl11 ~B'U 1'U~~l'Vltllihuml(;'l~ '1'Wf111 :ij~fl11 1~'Vi ll~\lflfl(;'l

vhnm1 (Favall) (1985) i?lmi1111 b11~lb1J'W~B~iJll i'W'I1fnr~f1~l~bb(;'l~c1flJ~m.J

l:h'Vi1lJ 'W'Vl~ihuUl1 b'W11~
q " "

1. n \J1~J~lf)~~'U 1'U~'lJB~J'Ulll'U ~ -:j~l~Vd'ti'B~tllJm~lJ1'Uf11'j'Vll~llwWlyr:ji'W
" ". ~

l'l5'WfllJ1lJf' fllJ~l f1nll'j~biJ'W fllJU(;'lmll~v'U,jl1~1'j tt~tt~'Vl1Jf1~~lmJfl1I5u~f)\J1~J mcilu

, .d '1'li'" '" "'91 '" '" 'I "" 'I '" ,%f1B'W'Vl\J~~'Ii~W(;'lfl1JWl1J'U 'ViJB'lJmlll~lmJfI ~'Ufl1'J'fl~ ~'W1~~lJ~~'lJ'U" ..
~ do QJQ.lfI I &QJ

2. m ~lJ1'Wf11J'Vll-:JlJT.1JT.1Jl'VimVm ~lJ1'U fl1111fl11'lJ~1l'W'W 'Ii Lll:'l~~ -:JNl:'lm ~1'1lJ "li~f1'U
• I I ~ •

ll(;'l~ tl'WtltlH'Vi~m~tl-:J i1l1?l if -:JVilJl\1~1lJ~~B ill ~-:j11'U~-:Jlll'Uf11J illflflI'1'B-:JVi\J~lltl-:J 'W'Vl~llWUJl ilPltl
<U <u q u u

lWf1BBf1\Jlf1tl'Wl1J'W -ff1'W "1 Ll(;'l~1:Jflcil1i:i~m1'lJ511'W'U£Ll(;'l~N(;'lm~'VllJ~ul9il:'l~ m~lJ1'W fllJiJ~ r)f)'W

f1~lll.wVb\Jv1l~t1'U (The Piaagetian View) 'lJB-:J11m1'lJ~~'Vi~tlm~lJ1'Uf11'J'VlH llT.1JT.1Jl

tI ~f d QI 9J rJJ Q.I 1ft 'j/ ,& QJ Q.I tI, tlQ.I";' 'jJ 'JJ
'IIB~'lJ'WlltJtlJ'W 1 ~'lJ1J'Vl9f'lJ"liB'Uttmtl-:j ~lPlflm1f1-:Jml'lJ~'lJ'W'UliJ~1111-:Jll'Wlltlf1'lJ~ -:JU11Pll:'lB1J~ltl

q q

• '" IIj 'li 'I 'li d, 'li "" ~ 'li"'.d ",,%
fl(;'lllfltl ~~bl~~~ ~'Vil'Vi'Ut flJ -:jml~'Vll~m1'lJfllPl'lJtl-:jll'U'l:W 1~'lJf11JlllmJ'WLlll(;'l-:jbll:'l~'WfJJ'W 1'IJ'W

q

blJ'Wti1~'lJ 1~t101fttl1l55'lJ'¥r'U £'j ~1111-:J'lJ1i1JVtl'lJ~ -:jUl\Pl~B'lJ

'VltjfJ ~f11J l~ tl'Wf''Y;j'Vl~11T.1JT.1J1{jtlll~1t Constructivism Approach lJ11 ~f1~l:YlrlT.1J

d Q.I d 'j/d~ Q.I d. 'jJ g) 'jJ &. OJ d 'j/

lflV1fl'lJfl1J~B'Uf1TH'jl'J'W~flflB 'Wm'W'W~B-:J~'J1-:Jm1'lJ~ (Knowledge) 'lJ'W1 'WI \JlB~'WmJl'J'W 'Il~~tJ~

~ 0 cl 1 d 'jJ 1 0!9 3J eX ~d. Q.I 'jJ ,

(;'l~'lJB m~'Vll(active) ml1J'Wllfll'WtI~N'li1tl11'JtJt'lJll\Jm~'lJ1'Wfl1'J'W il'lV11 11li fll'j \11'l'lJO'lJl:'l'lJl1~lJ......
'1ti'iJfI 11'lJ'Vi'lJltJtlfi11 mj tl'W'\1~tJ '1ti'i tJfl1~ 11mj V'Wl~iJi tlfll~ri''W'W'lJ~ l{JI9l'UttJ~ 11l11fl'J \J~ I oM'..

, ~ ,

~tJ'W tlV1-:Ji'J fll'J 11l~tl'W1l1ll:'l~'Vll~'W'Vl~l1WW1\1~bfll'l~'U~~tJtijtJ11m~ V'WBeil 'W~fll'W '11l~'lJ1'l (;'l'Vll-:J
q CJ U <u q

""~ '" lit'li'" 'li • 'I l'li'" "" .1'"
'Y;j'Vl'IilJT.1JT.1Jl(Disequilibration) 114tJ-:J\Jlfl ~I'lJlJ'lJBlJl:'l'IJld~l'J ~'Vi1JfjbJl'J'W'Il~lfll'lf11'JlJJ'lJlll:'l~flllJfJ'lJ

Q ~ o931~ QI J dcl I

'Wtj\91m'j 'lJ'lJtJ~~'WlB-:JI'Wtl\J~'Vll !'Vilfll'lm~lJTUf11'J'WWJ'Wl~'lJf.ll:'l (Equilibration) 'lJ'U 'WtJfl 'Illfl'Wb'Vi'W11

fl1 1 l~ V'Wf'iJfJ W~ f11JW~'Vl1-:J5 -:jflllfi Blfll'll'W 'J1~ iJ 115 51J'¥r'U £ tllJ~ 'Hb11'1~ tJ'lJ

'" '" '1/ "','li3.211~1j.tlfllWUJt!~(,,!d1~fl ~m\91d~fJl:'l 2541:47)
, .. ,

3.2.1 dVtJHWl l.wtJt \JVI~tl 11fl'W bd1'1 flfl'U~ ,m~hfl\Pl miJ f111'lJ'W~el1JVi\1~115 5'lJ'¥r'W£
Q.I ~ 'j) "1 ~ 'jJ "?I 31 31 d d ~ ~ ~ 0 1

fl'lJ~ .:Jbb1\Pl(;'lB'lJ lll:'l~ ~I'IV'!i'JJ 'lJ'lil~llm'lJ'U1JmlJ'UN'WdB'lJ'Vlll~'lJm Vlm d'lJ '\1jBb1'lJm~'VllflB'W (Active)
q ••

~ .. ,

'UClmJlflU l.wm\1 V iltJll'lJ'W1JVlJliJU'W11U''lJ.w'W;n'WVi~l'lmU~fh{j1'l 2 'liUI'l fitJ f11'J')I'IUl:'l~fll1
q ••

• 1'" '" di "" II) 'li'" -1
j1lJ1111 (Organization) U(;'l~f11'JlJ'J'lJ\911 (Adaptation) "li~Cl1i'lJlV ~1'l1'l~'U
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'" <'l '"fllH~ttl:'l~ fll 'j 'j1U'j 1JJ (Organization) '\1JJltlm f11'j'il~lm~ 'j 11J'j 1JJf)'j ~1Jl'Wf11'j

I'lVl "'] mtll'Wl~111J'W'j~1J1Jtlci1~l'le)ldtl~fl'W l1J'W'j~liJtlU Imdhn'jiJ'f1J1h~liJ~tI'Wlt'IJCl~tl~ \P1Cltl~nm

\P1'j 11J~ ij iJ~ -ffJJ'Wh!15fl1J~ ,m 1~ 11tlJJ

fll'j iJ 'fmil (Adaptation) '\1JJltl~~f11'jiJ'fU~ll~lfl1J~ ~ln~ l1tlJJl~tltl~I 'U'tYm'jl~

'tYJJ~l:'lf11'jiJ'f1J~11.h~f)tlU\~lJtlf)'j~Ul'Uf11'j 2 tlci1~;itl
q

<'l '" <'l. I 0'"
L fll'j9i1J9i11J'\1'jtl~~9iJJu'j~'tYUf)l'jill (AssImilatIOn) lll:'l~

'"
2, f)1'jiJ'f1J 1m ~'tY!1~'Yll~'tY~1lt1!t1!1(Accomodation) Irltllr;.l%t1!fl1J~~ln~l1tlJJ

.& ~ & rI d c/o. ~ Q.I Q.I d Q.I

f11'j 9iJJ9i11J'\1'j tl~~ 9i:lJiJ'j ~ 'tYUf)l'j ill (Assimilation) l1JtJ'!J'I-ffjtI:lJ1JG 'tYJJ'W'Wli f)1J

.;. 91 c:l <'l '" <'l. I 0'1 . '1 91 91 "1 1 91 ""~'tY~lnlPll:'ltlJJf)'il~9iJJ9i11J'\1'j tllPl~9iJJu'j ~LY1Jf)l'jill '\1JJ '\1nJJl'Ultltl 1'UIf1'j~m l~'Utl~L1\P1uillilll
q,) cu U 0

f111JJfllPll~JJ1~L1tl~f1l1tl'l flU ~ ~mlPll1tlJJ1mj ~ltlcil'lli'U fI11:lJ1~11'ilfll1JJII'flf)1'l1~ 'j ~'\111'lIVH;t''UeJ'l
. " .

l~f)l1ijtJltl iJ'j~JJlill 5-611 l{lm1JI~f)1t1iJ111~nmU~'lf1t1tt\P1f)1'l1'lfl'W'\1~tl'ti fi1\P1mJl1ilP1''il1f)l~n~;itl
q U

1~f)mU~lll:'l~l~f)'b'lt1ll\P1nl'll'lfl'U ttl:'l~lrlmnJJfilmJJ~eJ iiJl1 '1~1Jtlf)f111JJ !l\P1f)~l~"lJtl'l'\1W'l'b'lt1JJl3
U u

" "mh'l fi1mJJiJriTWJJlf)l~f)\P1tl1JilP1' 2 mil'l Atl 1~f1mU~r;.lJJtl111~f)'b'1t1r;.lJJ-ff'Ul~n'\1iU~'tY1JJf)'j~ 1iJH
U U

" "1~f)'lf1t1LY1JJfll'llm eJci1'li'j~\P11JJI~f)1t1iJ l{ll~nlt1iJ In~'I'l1Jl~n ('\1W~) r;.lJJtlnW'lf)l~lf)'l il1tl'llci'U
u q

<:i. II} 91 I c:l d c:l?\ c:l "" I c:l d .1'" 1 91
\P1Tl\P11tltlLY1JJlHl1JtJf)!~111\>lf)'Vll'U1l'\1'Ulu'U"1~f1'\1UJ'l"llLYIPl~111\>lf)L111J1'jtl'Vl'\l~u'j1J tfl'j ~LY'j1~'Vl1~

q '" u

o'~ d 91 '1 I • / 91 1 "" . c:l "" II} I O?I 91 • 1-\
1'lf11u UJUJ1LY'llll\>ll:'ltJ:lJt '\1JJIICl~llul:'lfl11JJI'Ul '\ll\>lJJ'UeJ'lI'U1111\>ln'\1UJ'l!JJ'ill lu'W'il~\P1tl~'W'If)'j~ uHu u u q

II}. I c:l 91 "" • II} 9I,,{ _ I "'.;. 91 9I?\ 91'1 I 1
ILY:lJeJIlJ 1~f1r;.l'\1UJ'ltJ1'il'iJ~'W~fll~If)~!~ 1ll:'l~l'UtJ~'il1f)f)l'jlJ'j1JLY~1l1\>ll:'ltl1JI"lJ1Iu'Ufll1JJ'j!'\1JJ !\>ltl

~ u q 'U. "
IU~ tI'WfI11JJl.u'1'1'il1~:lJli'WiJ l-Wtll'iJ1'l'1~tlf)11f)l'jiJ'f1J 1m 'lLY~1~'Vl1~ilt1!tyl

• I 91 '1 '" o'~ 91 "" • I '" '" .J • I 91LY'julll:'l 1 !'W'W\9JJ'W1f)l'j 'VlNl 'If1llJ UJUJl1Jflfll:'l\P1tl~JJfll 'ju'j 1J\P1191~u 'j ~f)tJ1J1Pllt1
q u u q

f)'j ~1Jl'U f)l'j~~li'iill 2 mi1~ Atl f11'jcJJJJ9i11J'\1~tllPl\>lcJJJJ1l"~f)l'jU'f1J 1fI'j ~LY~1'l'Yll~llUJW11'i''lf)ci11
U <u U u

" , "
'j ~ tI~nCll~,ml'lltl'Vll'j f)'il'W~'ll(Ji'W f1'U1'j1'\l~~tJtl "l LY1JJl'jtliJ'f1J~11.u'ln1Jff 'lln\>ll1eJJJJJlf)~'U l-WtIl'iJl'l'

"" "ilP1'll,j~'W\9JJ'Wlf11'j'Yll'l1'lf111lt1!tyleJtJf)liJ'W,)'W'lmy"']4,)'U 1mJ'1~fI11JJ'\1JJltl"lJtl~')'W (Stage)

"1'i''l~tJiuiJ
" I S1 ,

1, ')'U 'j ~ ~1J1'lf11ilUJUJl '\1JJltl~'l 'j~tI~nClll1rieJ~~~I~JJtt"~'j l1J'jl:lJfll11J~fl\>l
u u '"

(Mental Operation) '\1~tJltJJ~\9JJ'W11'lf11iltytyl
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d~ ~ ~ & ~ oQ..'Q.I

2. fll1'U 11(;\(l-:l'IJtH'l11l1JUlUl1'IJ'U'I1'U'l ~~I1J'U11f)i)'l'U1:11'111'U'V'lI'!J'U101'J 'Vl1'l
q u u d,9

tI ~ I ll1 ~ I 111j./d QJ & 1 Q,J tI d ~ I d Q.I

1'l11l1JUlUl1'IJ'U\9HJnJ 'I1'JeJ011~~ f)ml ~~eJf)'UtJ'I1'U'lll O1'J'V'lI'!J'U1'Vl1'l1'l11l1JUlUl111J'U1:1'l\91eJl'UeJ'lf)'Uu u U u
91 1 I 'j1

3. 'J~ ~'U.u'U'IJeJ'lYrI'!J'U101'J'Vl1'l1'l1111Jt)!t)!111J'Ui1'lyhll'U! tJ\911lJ'11'U'1:J~U1:1'U lll'U 191''UII
j) 'JJ I 'jJ 1 V 1

.u'Ull'Jf)l91'eJ'llllneJ'U.u'U'¥i2 ll(;\~.u'U'¥i2I91'eJ'llllneJ'U.u'U'¥i3 11J'U191''U
~ ~ ~

4 . .u'U~ I'!J'U1fll'J 1'l1111Jt)!t)!1ll~(;\~.u'UI1J'U'J1f)~1'U'lJeJ'l.u'U~eJ!tJ
~ ~

l~m~~ !l91'mj'l.u'U~1'!J'U101'J'lJeJ'lI'l1111lt)!t)!leJeJm1J'U.u'U ~eJ
~ , ~

.u'U'¥i 1 '11'Ul~tJ'J~m'Vl~lJN1:1 (Sensorimotor) iJeJ1tJll'Jmf1~~'l 2 'lJl'U.
~ , ~

'11u'¥i2 '11'UmUfJlJeJltJl~19i1'l "l (Preoperational) iJeJ1~tJ'J~lJ1tu 18 l~eJ'U G'l 7 'lJl'U
~ , ~

.u'U'¥i3 .u'U~~tlci1'llll'UltJ1i1'JlJ (Concrete Operations) iJeJ1~tJ'J~llltu 7 ~'l 1111
~ , ~

.u'U'¥i4 .u'U~~eJci1'llll'U'U1lJ1i'J'JlJ (Fonna1 Operations) iJeJ1~'lh~llltu 12 D'lltJ~lmy
31 , t V

I~ m ~~ ~eJl11~f)'VJf)t'1'U~'lll~If1~lJ1'V'l~tllJ'¥i~~iJtJfi~lJ~'U £O'ui1 'llll~~eJlJll(;\~ tJ fi~lJ~'U £11 Yll1t1'1f1~

~ "'::1,J, "'.1 d'" , Q <JJ ~ "'::1 '" "'.1'V'l1'!J'U101'J1'l11lut)!t)!1C}i'lll'U'ltl'lt'1u1~f)eJ'U'VllJ1:1l'UlmlJm1'l'V'l1'!J'U1011l'lrnut)!t1,j1lJ 4 eJ~t'1u1~f)eJU

1. l~ml~ (Maturation) ~'lf)ri1T:h0111~1UlI~'U 1\91~1'U1:1~1~1'VltJ1l~mu'V'll;;;
• u

'V ..• I I \J') 9J 1 r.::! I 0 Q.I I Q.I d"'~ ~ 9J Q.I ~ ( tI ~
11:1'Uu 1~ b1'l'Vlll(;\~1'1eJlJ ~1 'Vltl lJ b1'TUb1'lflUl\91tlO11'V'l~J'U11'l11luUlUl1 '11'Jm~\91eJ'l~~ u 1~1:1'U011 tu '111 tl~ u u

~ 'llll~~eJlJ 1t1'l'l1111~1:1lJO''Um1lJ'V'l~eJlJ'111tlltJ'lJtl'lI~f)
~ . ,

2. tJ1 ~1:1UO11W (Experience) 'VJf)fl1 'l'¥ifl'U111iJiJfi~lJ~lJ'BO''Ui1 'llll~ ~eJlJ~~~ln~

tJ'J~1:1'U011wmj'ltleJmll'U 2 'l1il~

(1) tJ1~1:1U011W~l'dtl'llJ1~lmJfi~mr'U £O''U~ 'lll J~~ tllJ\911lJ1i11lJ'l11~

(2) tJ1 ~1:1'U01'jcl'~I~tJlO''jJ011~~'l11l'l1 \9F"'(;\lm~I%'lfltU\91ft11:1\91{Cli ~iJm1lJl111'lt1,j

l'U01'Hln1Jt1,j'l11~l'l "l hWlU'V'l1~'Vl1'l1'Vlmft1b1'\91{
, 'j) Q.I ..:9 .c1 I ,

3. O11tlltJ'VleJ~m1lJl'Vl1'l1:1'lfllJ (Social Transmission) 'I1111tJtI'lO11'Vl'V'leJlllJ fll
d, QJd, "'99Jd ~ dd'j) Q,.'I 'j/

ll(;\~fl 'U'VleJtJ1eJ'U\91ll~f)~~ tlltJ'Vltl~ m1m ~'I11~f)'I1'j tl 1:1tl'UI~f)'Vl'V'l1eJlJ~~1'UtlltJ'VleJ~~ ltJm ~'lJl'U O1'j~ ~

~ ~ Q

4. m ~'Ul'U O1'J'V'lI'!J'Ul1:1lJ~(;\(Equi1ibration)'I1'j tlO1'jfll'UfJlJ'V'l q\91m 'j lJ'lJeJ'l\91'UleJ'l

(Self - regulation) ~ 'ltl ~1'U~l'\leJ'lll~(;\~'lJflfl(;\ !~tl~~tJ1'lJm1lJ1:1lJ~(;\'lJtl'lYrI'!J'U 1011 1'l1111Jt)!t1,j1

:; , "l. I"':; ,J,J '1 '1 <JJ &.1 '" - I~ 1 <JJ'IJ'U\91tl~utlf)'IJ'U'I1'U'lC}i~1:1'lm1 ~tJ !'l1m~Ul'U01'jC}ilJC}i1'Uu'j~1:1'U01'jtu ll(;\~01'ju'j'U flH1:1'j1'l~
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" " .
l~m\1191 (Piaget, 1967) 1~flrirHhYHmJflj'r,h '\1~'1\11flltl'Vll'jfl' um1"W1'tH'\1I9J-viiJ

. ".
fl 11lJ ~b.!'1'0;\PIL-U fll'j uj1J 1m '11:rf1'1'Vl1'111\11\1111f1\P1~'U1'UtJfi~lJ.w'U1j'Vl1'1~ '1fllJ liJm 1tl1Jflfl~ri1fll1l~

'IJeJ'1\91'U'1J~VleJlrieJlU1 tl1J l-vitl1Jfl1Jl~'lJeJ'1~t'U l~m\1~l'W 'UlltJ fi~lJ.w'U,r 'j~'\111'1I~flfl1JlvtB'U lil'U

T.& QJ .?1 91 d lr) Tdl lit 9J cl Q.I Q./ rI I .:::::. cl d I

II'\1'1'\1'U'1'IJeJ'1Vl~'Ulfll'j'Vl1'1lJillill1 f.1l1\PIfltlJlJ BfllLY t \PIl'Yl'Ufl11lJtYlJVl'U'Ii'j~'\1 11'1m1lJfl\PIl'Yl'U'Vl\91l'1
u u

Q./ cl d .::=, ~ cl d& ~I cI d dd QJ ~ '9 QJ

fl'U 1\PIfl fl \1~ IlJ 'U'VlltY'IJeJ'1fl 11lJ fl\PIl'Yl'U'Vltl\91\91'UIB'1llJ'U fl''Utl flm'1 l\PIfl'VllJVl~'U 1fll 'j 'Vll'1lJ illill1eJ tl t'U'j ~\PI1J
~ u u ~

d QJ I ~ 'lJ cl 9J Q./ e:2 ~ cI lfJ 910 , 'lJ9 I

I~W1fl'U \1~LY1lJ11tl'li1mfl~eJ'U t11m\PIfl\911tlfl'UeJBfl\11flfll'W\91\91'UleJ'1llJ'U fl''Utlflm'1 t\91\91flJ1H t'\1ill
'" '" u

'j) d & d ~ 'lJ dd 9 ~ OJ Q.I tlQ.I d
'\1eJ'1I<W'U\1'1IU'U LY'1ll 1\91~eJlJ'Vl\PIlJlfl !'Ufll'jtJULYlJVl'U'Ii~flfHll~'U

v ')..:).~ v ,
3.2.2 'H~flf)116ffJU W/fJJ1if)11ftU'W'U'lJfJ~'UJmfJ1

"lll! 111J11 'UB{I~j 1JB'VlllVl~ \11fl~ Bll \1I91lJlflll~ nl1J 1M~1fl\91ll~ I~ m \1\o1l'V11ir 'U
'"

'lJ'jI'UB{1~il1fl11lJf1IPl\11flll'IJ'U'11'li1t'UI'l1'U :Jhl'Vltl1 lJ'U'l:ltJl'Vltll fll'fnfl'ltY\91{ tJj'liill1ll~~~'1fllJ
'" q u

l'VltlllJlILY~lJlt1'~llJmw irfl~\911'Vltl1~iJB'VlllVl~~Bm1lJf1IPl'IJeJ'11J'jI'U'O{Dfl 2 Yl1'U fiB William James
'" '"

g/& cl 0 Q.I 1 I .<:9 1 ~d ~ rI .d1 &::!

r;j"l5'1l'Yl'Ufl111Jt1'lflty'IJB'1 "Mind" 11~~f1m111m'j\1~fl'fl'fn IPltl1'Iifll'j1'Vltl1fl'ltY\91'j John Dewey "l5'1lJ

Q..I ~ d Q./ d 9J I !Va 9J .:::!. 'j) ~ ~ cl
'\1~ flfll'jVl'U i11'Ulfltl1fl1Jfll 'J tYeJ'U fll'j l'j tl'U 'j11HI'j tl'U\1~\91B'1 "Active" fll11'J tl'UH~ !fllPl'IJ'UfllVl'j1~

dd <u cu cu

irfll1 tl'UiJ1BfllLYm ~Yl1~ltl\91'UleJ'1 "Learning by Doing" ll~~irfl~\911'Vltl1fl~lJlflLYl91mY 1J~I'UeJ{iJfl\1~

1t1'n\91&1m'jmh~fllfl' \91'UIB'1'~j1Jfll1lJf1IPl'\1~mj'eJf1\91I,1'U (Ideas) \11flirfl~\911'Vltl1Yl1'U~1'1 'l19l'1flril1

".., "1 d d 0' 1'"
.•rtlflfll1'W'U~1'Ul1tp:ln'Uel-:jfll'nHl'U'Uel-:j'U~nH)1 ('0;'j1'1fl fl1m~fJ~ 2541 :212)

"'UeJfl \11fl'\1 ~flflWW'U i11'U'IJeJ'1irfl~l'll'VltllVl'Vlll11illilll'WtllJ 5 tJ'j~fll'j~'1 flrin'1i' 1'1~'U
~ q u u

", "
II~ 11J 'j 1'WB{t ~'l t1''\1~ fI fll'j Vi 'Ui11'U'IJeJ'1191III tJ 'j -vi'tllfl ill'll B '1fll1 LYB'UII~~ fll111 t1'U~~ '1~ eJI tJi'.!<u dd U cu

"1. 1Jflfl~ll~ ~~1Jflfl~iJ "l~'U 'Ii'j 'jlJ'lJB'1\91'U" IVl11~I91'1ll~m fllf1\91l'lflfl'U l~j1J
q q q

fll'jciltl'VleJ\PIl~'U'Ii'j'jlJ\11fl~'lmY~B~'jeJ1J 'l1'l1'U 1J1Pl1lJ11\911 IrJ'U~'U

'lJ ~ 0 cr'lJ d. ~ Q.I 10,1 d d 9'lJ 9J~
2. "fl11lJ~" fleJ Bl'U1\1 fltm'j\1~ !'\1lmeJ'1lJB ('VlflEl~)llfl'Ufll'jtl'U'Vl\1~ t'lillfllJ\1I'\11

"'\1~ eJ'\11rl1\91B1J1~fll'jfffl'fnfl1'j \1~I~'U m1lJ tY1flill'IJeJ'11'li1'Vlflmh'1 ,tiLQ¥'l1~ll~1'li1.w V'1iJrl1\91eJ1J11J
u q

a' 1 ~ Q tI d ,d Q./.d dddQ d Q.I cI
LYlJ1J1W 1'li'U 1'li11'Vltl1fl'ltY\91'j 'Vllfltl1fl1JtY'1'VllJ'li1\91 (Life Science) ll"~!fItl1fl1J lJ'UElti (Human

'" q

Science) ~ '1iJ 11\11'\11'\1mtl'li.w\91~V'1 11Jihll\91eJ1J LL~m1 \1~ffmll1'li1~1~t11'1i'B'1~ltl~-3'\1lJ\91 1'l1'U1'li1

f1~tJ~ l'j'jWfI~ tJj'li\1l1 mU\91fl'ltY\91{ll~~\911'jfll'Vltl1 (Logic)
d lit'" & "'0'" 0' •• d ",,,jilt'" &

3. m~1J1'Ufll1'Vl\1~ t\91lJl"l5'1fll1mtY1flilllJ1fl 1J11'Um 1J-311fll'j11t1'U11'VW!\91lJl"l5'1
<u u <u cu
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d 9l.<::::t. ..•.Id d 9l.c! lI] 91 ~ Q.I ~

1. fll'jl 'HJ'W'j IfWI 'il1flm :;;'IJ1'Wfll'j 11J'jtllH'I'H'.l'IJ1'l11m 'Vl~~:lJl'Yl'j m'IJ 'il1fl'UB:lJi;1
<u <u <u

, , "
'lllTff1'j'Yl1B'ff1'j'ff'Wl'Vlfll mj "1 n'IJiY ~~iJB~H~l Hi;1:;;tl1'IJtl1 ~1'lY~~'W

2. fll'jl~tI'Wf ln~'il1flm:;;'IJ1'Wfll'jltl~tI'Wlltl'j (transform) ~m.Ji;1'llld'ff1'j ~1J{

mJ~BBm~'W 2 'lh~lfl'Vl AB

1. fll'jf{'WVl'IJ~1lJfi1'Yl'W~ 1m~'ff~1~ (Unstructured Discovery) 'Yl:lJltlG~fll'j

'ffB'W H'IJ'lJlll~ 1Bfll'ffl 'lY'l!m~tI'Wf{'W"'l'IJm~ 1~tlm~~E ~ln~~B:lJ'UB~'l!m~ tI'Wl 'lYm:lJl~'ff:lJ iJE ~~
<u

9J 'I '
'Vl1Yl1t1m1:lJ'ff'W ~'il\9l1~"1 'W1'W1

9J d.d d.d Q.I

2. fll'jI'l'W'Vl'IJ'Vl:lJfll'jH'W~ (Guided discovery) 'Yl:lJltlt1~fll'j'ffB'W'Vlfl~'il~

Q.I ..•I if Q./91d. q31<l.l.d, d 91 Q.I 'jJ I d 1 G)91QJd 'j)

1\9lt11J'j~ 'ff~fl'UB~'Yl 1'UB'Vl'il~ ~'Yl'Wm'j tI'Wl'j tI'W'j lm~ 'il~ 'ff'j'j'Y11'UB:lJi;1'U11m'j~'il~'I5JtI ~'Yl'Wm'j tI'Wfl'WVl'IJ
q <u <u

Vl~B:lJn'IJfll11 %'fl1t11:lJt11:lJ'l! m~ tI'W

cI 91' 111910 A<vd Q.I do 'jJ1 9J

l'IJtlHi;1~~'jJ:lJ~l'W (Bay eta!., 1992) ~~Yl1fll'jJ'ilmfltlJfl'IJfll'jI'jtl'W~ ~tlfll'j fl'WVl'IJ
" ,

11~ 2 tl'j~lfl'Vl Ni;1'UB~fll'jl~tlVl'IJ';h fll'jf{'WVl'IJ~1lJfi1'Yl'W~ 1m~'ff~1~ 1Jfl'il~1lJ'l5JtI 'l!m~tI'Wl,rln~
, "

fll'j l~ tI'W~ \9l1:lJml:lJfl1~'Yl1~'UB~fl'j 'Yl1B\9l1:lJ1\9lt11l'j~'ff ~f1'UB~'IJ'VlI~tI'W~191~11 'l!m~ tI'W1Jfl'il~iJml:lJ
<u <u q

rl'IJ,rB.:J 1 'illVl11~ 1lJ'Vl'jl'IJil 'il~'¥\lmh~ 1 'j rll'Yl1'IJfll'j'ffB'W'I1m~tI'W 1~tlfll'j f{'WVl'IJ~iJfll'jH'W~I~'W

fll'j 'ffB'W~ 1I'i'Ni;1~flilfll1'ffB'W~m 1~1~tI~J 1 tlABiJm 1~'Wfl'WVfli;11.:JG.:J4 I'Vh 'WBfl'illflrl'~l~tlVl'IJil
'U qJ 'U <u

, "
fll'j'ffB'W 1~tlfll'jf{'WVl'IJ~iJfll'j H'W~ EJ.:JiJNi;1~~.:J~Bltlu AB

- tli1il:lJ.w'W1h~'Yl i1.:Jfl~Hi;1~'l! m~ tI'W~

- 1~:lJl1flfd~ l'Wfll'j~~'UB~'l!m~tI'W

'Yl ilf) f) Tj IH)'U 1vu.l fll'jt>t'UvnJ

1. fll'j 'ffB'W~iJll'j~iY'Vl1ifllVl'il~ln~ lJ{~~BlrlBmiJll nilm1'W £~~n'IJ'l! m~ tI'W fl1
<u ~ <u

'jJ d 91 de! ~ 1 Q.I.<::::t. dd I d 'JJ d d:t,
'il~\9lB.:JI'U'W\9l'WH'IJ'IJ (Model) 'Vl~\9l.:JH\9l'Vlfl'Wfl\9l'UB.:Jm'Vl:lJ\9lBfll'j'ffB'W-fll'j l'j tI'W'j H"~:lJml:lJl'l5B11

<u <u

31d.d q 9 .d. 'Jl d 31 ~ d ,
~1'jtl'W:lJHH~~ t'ilflltl ~'W(Self-Motivation) Hi;1~:lJml:lJBtllfl~Btllm'Yl'WBtllflfl'WVl'IJ'ff.:J'VlB~'jB'IJ "1 \9l'W

'jJ I I I I I

9l Q.I d 'jJ d 0 OJ do Q.I A 3J q 'j/ d ~ 9 'jJ QJ do d1 d

~JtI\9l'WlB.:J 'Q~'W'Wfl'j:lJ'Yl'Wl'Vl'fflfltu'Vl'il:;;'il~'ff.:Jln~i;1B:lJ ~'W'YlB.:Jl'jtllJ lVlB ~'Yl'Wm1t1lJ:lJ Bfll'ff'Vl'il~
<u u
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~111'Ofi''W'W'IJ UCl::::fll1ll::::'Yl1l'Elfll1:fffiTmr'W'W l,xiTf115tJ'WlJm1lJJ'W l\J1 'W\9l'WW'l 'IJ1!'W'El1f1~1111. ~

fll1lJ-filJ~'W ,h::::'Yl11'lm !!Cl::::iTmj tJ'WRlJ~'Vl~'WCl~'ElU1 'l 'iJ'l1 'iJL!Cl::::fl11lJL~lJ1 'iJ~ 'iJ::::LjtJ'Wr 'lJeJ'liTmj (I'W~ ~ ~

2. fll1,)1Ol1m'l1:1'fl'l'IJ'El'l'IJ'VlLjtJl.J (Structure) 'O::::vr'El'lI,xL'YllJl::::1:1'lJi1'IJ1fJ'IJ'El'lL~f1LLCl::::

'Ii11lJ'b'1~'IJ'El'l'IJ'Vl!j V'WU~Cl::::'Yltl1tJ f11m1 U'W::::U'W11,xiT mjtJ'WL'l1'W'Yl~elfi''Wfl11fl11lJ -filJ~'W,r'Uel'l~ 'I~
dQ,le::! 9.1 d 1 I 9$1Q.1d. d d'J,J 'j) Q.lQJG'

'Vl'Wm1V'W \9l'El'lfll1 'O::::!1tJ'WU\9lCl::::'Yl'W1tJfljm1 U'W::::H'W11 'Yl'Wm1tJ'WL'Yl'W'Yl1'Elfl'Wfll1fll1lJ1:1'lJ'W'W'Ii'Uel'l~
~ d Q.I d 'jJ d 31& d d d 0 Q,I d 0 cjJ~ d Q.I d

1:1''1'Vl'Wmj tJ'W\9leJ'Ifllj L1tJ'Wj9mlJ'W 1:1''1'Vl1:1'lflUl 'Welf1'iJ1f1'WI'llfll1 'iJ::::1:1'Ul'Ofl11lJ5'W'W 'fl1'W'Vl'Wmj tJ'W
<u u <u <u <fa

o ~ 'jJ .d ~ 9.1 9.Iq I CjJ I Q.I .d 'jJ~.d d 0

'01L'IJ'W\9lel'llJt'Welfl'WVI'lJfl11lJ!!'YllJ tll1.hlf1!)11'W f)!1 (I'W'lJ1IOlmllJ!'W'W~ 1'W'Vlfllj 'iJ::::lJ fl! mju'W::::'W1

l,xiT mjfJ'W tj tJ'Wrm1lJr~'W~1'Wri'El'W~'O::::t~lJ'YltlltHj tJ'Whni fh11Structure 'lJeJ'I'IJ'H'Wel1eJ1'O'O::::~el11
ca <u <fa cu

t1j'WfllLLUCl 'Yl~ellJfll1lJ'YllJlm'l1iJel'Wflll1 tf)11~Cll'l' (Gestalt)

3. f11j ,)mh~\Jm1lJtJlf1~ltl (Sequence) 'lJeJ'I'IJ'Vltj fJ'WeJ~l'liJUj::::-cr'Vl~fll'W'IJ!L'W eJ{

!1111'ElU'W::::1 ,xmflli1'1~'l~WJ'W 1f11j'Vl1'l1:1'~lIUlUll'Uel'lN!j tJ'W ~'1lJ~ll'l'IJ~'W~'W i1'IJ~ ,m 11Ol~'EllJ
'U U U QJ

~ ~ ~
1WJ'W'li11lJ'Uel'liTmjfJ'WH~Cl::::fl'Wr1'1\'JeJ1'O 'O::::Yl1111'~1'Yl~el!~11191' 'lJ1L'Wel{ f1ci1lil~1I'lmj'W'IJ'El'l~

do 9J 'j) 0 d •.•.I <1''') QJ 'jJ 0
3.1 fllj !~W'WjIOl1fJflljm::::'VlllJlJj::::1:1''lJfll1tu llOlfJ\9lj'l'Olf1fll1'O'lJ\9leJ'I111j1'O~

~ 'jJ ~d e1 tI d 1 Cld e1 Q.I d od d
1:1''1U1IOlClellJl'1iflljU'IJ'IJ'W 'IJ!!'WeJ1 t1Uml "Enactive mode of learning" 1'1ifll1'WlJf1'O::::!lJ'W1'1i'Vl

d d 'jJ 0 Q.I iJ I 9l~d d 'jJ d d Q.I tI Q.I 'jJ
!lOlmClf11'b'1:1'1'Yl1 'IJWI '11Ul'0::::1 'b'11ifll1! 1 fJ'W1H'IJ'IJ'W1'Wfll1! 1 U'Wllf1EJ::::'Vll'l1lJL\9lm 1IOlfJf11111'1!f1I9lI9l'WH'IJ'IJ

~ u ~

3.2 f11jtjtJ'WnlOltJfll11~1um'W'I1j'El11IOlm'Wl'Wl'O ~'1 'IJ1!'WeJ1 tjtJf111~ ~ ~
~ .

"lconicmode of learning) 1~f111U'IJ'IJ\'JL'YllJl::::~1'l1f'IJiTf)!jtJ'WVi'ElQI'W1-fitJ Concrete Operations 'UeJ'I

t'WtH'Ol'1~l'l1f'IJt~f1 1\9l'l1~elmmuB1'Ol~1'Vl1r1fnr 11iCl~'Ylj'Elfll'WtJ'Wl'1
~ u

'" 91')" '191",", 0' ?l '" 91
3.3 fll1!'W'W! llOltJ1'b'1:1'tyClf1EJtu"Symbolic Mode oflearning"tlJ'Wfll1t1tJ'W!

1IOltJHfllEJ1trJ'W~'El 'Olf1f1l';rW'l fll1fl1'W UCl::::f111t:UtJ'W

.Q 'jJ d'd' 0 'j)

3.4 Uj'l!11jlJ~1tJl9l'Wte:l'l (Self-reinforcement) 'IJ~!'Wmtl'El11UHtmlJ~1tJl9l'WW'I

d I Yd I c:. 19191
lJfl11lJ'I1lJltJl9ltlWL1U'WlJlf1f111!!1'1t1:1'1lJfllU'W'Elf1 (Extrinsic Reinforcement) mfll1'O:::: 'I1'IJe:llJj,'j~ ~ ~

~ el'Wmi'IJ uriiT mj tJf1'JTVlltl f1'11j tlN~ ul9illimj 'O::::t~ 'Wtt~ f1WViltlf1f) tll1fll1'¥i 1NIOl~trJ'Wcil'W '11iT 'I 'lJtl'l~ ~
'" 91 1'jJQ.ld ~ Q.ldd al.1Y Q.I

f11j tj tJ'W'j f111 'O::::1:1'tl'W'I1'Wf)!j tJ'W\9l'lm1lJfl1IOl'l11'1'Vltll'W '01'1 tflHCl::::mlJl::::1:1'lJf1'IJfl11lJ111lJlj tl'Ue:l'l\9l'W~
~

'We:lf1'Olf1'Yl't1'f1fll'j1:1'el'W1'l'lf1ci11 m t'Wtl{ V'll~H'W::::f1Cll~mj1:1'el'Wl91'lfJfllj~'W'W'IJ I'l'l~a iuu~
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" Id d. 3J.& I

llJ 'J tJiJ l'VltJiJfll1lJ f11:'11tJfl1:'I-:Ill1:'l~f111lJ Wi) fWll-:l
, ~613JQJd q3J Q ~~ ~.d d 31') 931

2. f1'Jfll'J'\J~{1-:1l{1'JlJ !l1'WfH'JtJ'Wtl1 {1lJlJ\9\iI1'Wl1'JtJfI\9\\9\llJ{1-:1'Vl~~l'JtJ'W'J !\9\tJ!'l1
'" '" '"

gJ.dd ,d ~
f111lJ'J 'VllJtJm lIm'l 'Will 'W

'" '" '"
1 ,C), q 'j)QJ do d 1 1 ~ do •.•.I rI'j) ?I 'j) I

3. {1-:1l{1'JlJ!11'WfH'JtJ'WlJ{11'W'JllJ l1'JtJlJu'J~{1iJm'JU!\9\ltJ\9\'WltJ-:I llJ'W\9\'Wl1

'Vl\9\1:'1tJ -:I1~'J ~ iJ iJ flWU flfI'J tJ-:lUiJ iJ11'J ~ 91111111\9\tJ1'Wm'J 11flm tJ -:111'tJ-:Il~ tJ'W111''Vlflfl 'WiJ iY'VltU1:'I~f111lJ
q

~iJ N\9\'l1tJiJ'1'Will'W~~li1'W N-U 1 U1:'I~{1lJlt)1fl'IJtJ-:lii'-:lflm.h~'l111l111\9\ml1\9\v.!1:'I~mfll'J ~~ '1~m'J {1tJ'W
cJ3 cu q cu

111tJ!tJ-:I (Transfer)1~~fll1fl-I'Jl1tJ'W !\9\tJ1TI~'W "l
"4. 911tJl1 1'l11'ir fH1 tJ'WtJtJlfH1 tJ'W~lJlfl~'W

'"
<'i

(Self-Reinforcement l1'JtJ Intrinsic Reward)

QJ ~~ ~ jJ, .cf rI
3.2.3 'l1t! fJf)1'H;rfJUUt!~11i6ffJ Uf)1'it'WU'ifJfJNUfI11 U'l1U1fJ'lJfJ.JfJfJCJffUt! ({1'J1-:1fI~ ..

1rl'lm~fl1:'l 2541:216)
'"

'Vlt)fl6'IJtJ-:lft'1{1\9\'J1~1'JV tJtJ9iliJ1:'IlrJ'W 'Vlt)fl6~11~ltJm'J l1 tJ'I.Jfmh-:liJ
Q,I ..:::t.d, d.d. d d rI

fI11lJ l1lJltJ (Meaningful Learning) 111:'1flm'J{1tJ'WU1:'l~l1i{1tJ'W'IJtJ-:ItJtJ9il iJ1:'Il1J'Wm'J {1tJ'W'VllJfI~ l1J'WI~'WtJ

<'i ?I 'JI '1 'JI '" '" ~ 'JI", , '" 'JI ?I Ill. 1'JI 'JI "I '"fl1:'ll-:l f1tJmlu'Wv.!{1tJ'W U1:'I~ l1'WfH'JtJ'WllJ'Uv.!'JiJ H\9\mniJ\9\tJ-:lllJ'W !u\9\ltJfll1lJl'IJ1!~ H1:'I~lJ
'" '" '"

Robinson, 1969)
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'B'BCJ.fL'lJ!:'IG'B11 fll 'JL~tl'Ufl~tlfll'J i' 'UeJeh:J1Jfll111 l111ltl (Meaningful-Reception

d 0 OJ , d 31'1" 31 d 311 31 ?I Qd d'l 31
Learning)llfll111bl'lflt1!lIlflfldlfll'J L'Jtl'U ~ ~~tlfll'Jfl'U'V'l'lJ L'V'l'Jl~ fll'J L'Jtl'U ~ ~ tlfll'J fl'U'V'l'ULlJ'U1 'Ii 'Vl~'If

~ d 1 0 'jJ <jJ c! 1 lfI cl I

n!:'lllllflLL!:'I~'Ul.:Jfl'J .:Jfllmnlll'J fl'iJ~'Vlll~ l'U l1eJ.:JL'Jtl'U 'Ii'J'Jll~l eJtll.:J~'Jfl\91111eJeJ"lH'lJ!:'IL'fY'UeJLL'U~11
q

1
'I 31OJ d d 311 31 OJ cl OJ d d ''I OJ" I

fll'J 'fYeJ'U ~tl m'U m'J tl'UL'Jtl'U 'J ~tlfll'Jfl'U'V'l'lJ 'Bl'iJ'iJ~Ll1l1l~'fYllfl'lJL~fl'Um'J tl'U 'VleJtl~'UltllJ'J ~flll~ ~
, , "

\91eJ'U191''Ul11 eJltlYiL'~ tlL'iJI91'L~tlfll1 Concrete Operations ~ll1i''lJH'L~ tl'UYimi1 'U'l5'U 1J'J~flll1J!:'IltlLL!:'I~~ ~
"oJ5'U~ 'Ii tlll\91!:'1'B~ 'iJ'U11l111'Vltll" tl fll'J L~tl'Ufl~tlfll'J i''lJ eJV1.:J1JfI1111l1lIltl (Meaningful-Reception

~I e:! ~.d~ ....1 ~ ~ 1 ll) 'jJ ~d c:I rp

Learning)L lJ'U fll'J L'Jtl'U ~'Vlll lJ 'J~ 'fY'Vl'lifIl'V'l lIlflfldlLL !:'I~eJeJCJ.fL'lJ!:'I~~ L'fY'U'BLL'U~l'1i 'fYeJ'Ufll'J L'Jtl'U ~

"eJV1.:J1Jfll111l1l1ltll~~.:J~'B lilu
1. ri'B'U~'iJ~'fYeJ'Ul'1fleJ~ ~bn\91111m'iJ~l91'eJ.:J'V'ltlltlllll111'hl'lJ'Jl11 L~tl'UL~tl.:J~.:J~~

'j) <jJQ.Jd. d 9J9Jld d cl IdQ,l'j)..f'JJcl 10.1
\91eJ.:Jfll'J'iJ~111'Um'J tl'UL'Jtl'U 'Jl1eJtll.:JlJ'j ~L'lJtl'lJLL'lJ'ULLVl'ULD'Ul1111~l111 11l11'U'B'lfll1 Ll1'UL~'U'If~ LL!:'I~~ ~

I I <JJ GJ d ''JJd d. d jld q 'jJ 'JJ Q.I 1 'jJ ~~ .dd I 'jJ
.:Jltl\91'Bfll'J L'Ul ~'iJLL!:'I~llfl1111l1lIltl\91eJVlL'Jtl'UL'V'leJL\91'JtlllVlL 'Jtl'U A l1 L'Ulfl'lJ m.:J 'fY'Jl.:J'V'l'Vl'lilJUlUll'VllleJtlLL!:'I1

q,J q,J q u u <u

..Ii 1 <!i 31'1 ,d d 'd '13131 OJ 'I" 31
'fYllll'JflL'If'Bll tl.:J l1'JeJ'Jl11fll1lJ'j Al111'Vl'iJ~L'Jtl'UeJtll.:Jllfl1111l1l1ltl (Subsumer) Al1L'Ulfl'lJ ~fl'J.:Jml.:J~

I <J/ 1 t
.<:::!t.~ do::::! 1 'JJ d 1 'j)d q 'JJ&, 9J Q.I ~ & A.do d 'j)

'V'l'Vl'lilJUlUll'Vlll'BtlLL!:'Il 'UeJfl'iJlfl'U 'iJ~'lfltlVlL'J tl'U ~l1'UfltleJ'U l1 Ml1'J eJ'J~!:'Ifl(Recall)'fY .:J'VlLfltlL'Jtl'ULL!:'I1
q U U QJ QJ

I 1 I 'jJ 'j) I .

LL!:'I~Ltltll<\1eJ.:Jn'lJi1.:JYi'iJ~L~tl'UlmJ eJeJCJ.fL'lJ!:'IL~tlfl'\J'UU11fll'JH' Advance Organizers 91.:J'UeJfl'iJlfl'iJ~

?1 d. d d '31 31 ?I 13131 'I OJ <!i <!i 0' OJ , d
LlJ'U 'fY.:J'Vlfl'JL\91'Jtlll 'U'B.:J!:'I1.:Jl1'UlLL!:'I1 'Bl'iJ'iJ~LlJ'Ufll'J 'If'll eJfI1111~'Ul1'U .:J'fY'Bl1'J'BfIl'V'ltl'U\91'J \911eJtll.:J'Vl~

'lWlIJ3I d 31' lIJ31'131
'BeJ"lH'lJ!:'IAl1 A~'iJlflfll'J'Vl~!:'IeJ.:J'Vl eJ'B"lH'lJ!:'ILL!:'I~Vl'Jl11.:Jl'U(Ausuble and Youssef, 1963) ~~ ~'If

q q ~

Advance Organizers 1'Ufll'J'fY'B'Uui1\9111ml'Vltll"tl L~eJ.:J'V;j'Vl'lifl'l'fY'Ul eJ'BCJ.fL'lJ!:'Il~LLu.:Jui1\91eJeJmu'U

, , & 131 <!i '1"31 d OJ _I':! d
2 fl~ll fl~lll1'U.:J l1 Advance Organizers fl'B ~'U\91Lfltllfl'lJfll'JLlJ'Jtl'lJL'Vltl'lJ'V;j'Vl'lifl'l'fY'U1LL!:'I~

.<:::!to tI I d q 9J fj} .<:::!t..<:::!t,.d Q.I ~ c:!' ..d If! 1l1J 9JQ.I
m 'fY\91fl'1'fY'Ulfl'B'U'Vl 'iJ~ ~l1fll'J 'Ul'U'U 'fY\91Lfltllfl'UL'JeJ.:J'V'l'Vl'lifl'l'fY'UleJflfl!:'llll1'U.:J ~ll ~~'J'U Advance

q q

'1 <jJ I 'j) dll! 'd Q.I 'j) &. 1 9J , d:s d
Organizers LL\91l1'Bl'U'UeJfll111'Vl ~llLfltllfl'lJfI'l'fY'Ul LL!:'Il'iJ.:Jl1'Bl'U'lJ'Vlfll111L'JeJ.:J'V;j'Vl'lifl'l'fY'Ul Lll'B

'Vl~'fY'B'lJ1J'Jlfl~ril u i1\91fl~ll~ 1~i''U Advance Orgfanizers vb 1~~ Wil'BeJCJ.fL'lJ!:'IeJ1l'Ultll1LU'UL'V'l'Jl~

lI} 9J , 'j) d d 1 Q cI 0 1YC\A &. & ~ d
fll 'J ~~ 'Bl'U 'U'BLil'J tl'lJL'Vltl'lJ 'j ~l111.:J'V'l'Vl'lifl'1'fY'UlLL!:'I~m 'fY\91f1'l'fY'U1 'Vll l1 'U'fY\91'j ~!:'Iflfl.:J 'fY.:J'Vl\91'U'Vl'j 1'lJ

q

L~tlln'lJfl~ 'fYl91'fI'l'fY'Ul~.:J'lhtl 1-H'L~tl'UrL~tlln'UfI'l'fY'U 11~'BV1.:Jnfll111l1l1ltl LL!:'I~V11'l-H'~ll ~~fll1~
OJQQ dI d 'lIJ3IOQd 'I" 131 llJ.'131

'Ufl'iJ\911'Vltllfll'jfl'flfJleJfll1!:'1ltl'Vll'U ~~'Ull'1i'fYeJ'U A~tl 'If Advance Organizers 'UeJ.:JeJeJCJ.fL'lJ!:'I~lJ 'If
, ,"

nil 'j 1flU11 '~Vl!:'lL 'If'UL~tlln'UfielL U'U fll'j 'fYeJ'UVi1Jlh~i1'Vl1jfIl'V'll~tlL~'V'll~'B~l.:JV.:J 'l'Ufll'j 'fYeJ'Ul'1flU

d;r d d d 3Jd 91 d d d 1fI $Ie:! , 9J 'Q Q

llL'U 'Bl11'Vlm 'iJ~'fYllll'j m l'lJ'jl11L 'j tl'lJL'j tl.:J111111m .:J'fY'jl.:J'VlLD'U'j~L'lJtl'lJ A~~ LL\91m~'Btll.:JmLVl'U
~ <u

OJ d lI) ,d 'jJ

'Um'jtl'U'Bl'iJ'iJ~ll'B.:J AllLl1'U~1tl\91'UL'B.:J(Corkill,1992; Glover et., 1990; LL!:'I~Mayer, 1984)

1<jJQ.ld &CI.I •• I rI d ~ y~djl q'JI
2. 'lJeJfl l1 'Um 'j tl'U'Vl'jl'Uml\91fllJ'j~'fY .:Jfl'U'B.:J'lJ'VlL'jtllJ l1'j elL'U'U'fY.:J'Vl\91'B.:Jfll'jA l1•
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Q,ld d <j}3J Q,I Q,ld &ooQ,l £::l. dOQ,l d!
'Um') V'UL,)V'U,)VfHJ'.\Jf1'lJ'lHJf1'UfH'j V'Uf:l'l'fll'il1f1~m1'.\J'U eJ.:Jm1'.\Jfl~,)1'lJVtl~'Vl~lfl11l (Concepts) LVW

~ u

"
~L~V'U'il~ 1~1 ~LtJ'UVlmn'U l'Uf11,)L~V'Urfll1'.\Jn 'YI~
'U dd 'U QJ

3J 1 ,jI

• "" ?f '" '" ~"" IIJ ~ ~ 'I IIJ ~ '" • '"3. LL'lJ.:J'lJ'VlL')V'UtltlfHlJ'U'U'U'1 L'V'Itl~L,)V'U'il~ L~L'U1L'il t~ L'.\Jtl~tl'U'il'lJLL\9\~~'U'U m')'il~
• ,. )J

mmrfH~ v'ULVltl'il~ 1~ml1 'il':h~L~V'U lML~V'Ur~lvm1'.\JL~11 'ilritl'U~'il~LVl'.\Jf11,) ~tlmJ'U\9)tl 111~ ~
d 919Jd cl , ~.& ~.de:! q IQ./ rye::.

3. 'l51m·m V'UL'YI'Um1'.\JLL\9\f1\9\1.:JLL~~m1'.\JflmVfl~.:J'Utl.:J~ .:J'VlL') V'U L'YI'.\Jf1'lJfll1'.\J1L~'.\J~ ~

•.
OJ ~~ ~ cS.ct rI l' 'jJ

3.2.4 'l1i:1f}m·Hff)UUi:l~'J1Hrf)U1Jf)·nmnnm (~,)l.:Jfl Lfll\9\'j~f1~ 2541:308)
q ~

" , .

intl'Vl~n (1962) Lllmrf1~\9\i'VlV1'l511-r~LC)fV i>uv~m,J1LnVltl'lJ~Wl'U1f11')

L'l5111]11I11I1LiI 'Um1'.\J -ff1f1111'Utl.:J1Wl'U'Ii') ,)'.\JLL~~bY.:Jfl'.\J~1hitl~Wl'U 1f11') L'l5111]1111111l~Vf11,)1J
uu u uu

• )J 9.1 •

lIBbY'.\J~'U,;' tl'lJ ~5'U LL~~~ml!'U bY.:Jfl'.\J~l.:J'1 'UeJf1'il1f1i1intl'Vl~n 1~':i~i1.:J'lJ'Vl'lJl'Vl'Utl.:JmfJ1~1J~tl

'" "'21 '" 'I 'I d"" 0 ••• 'I ~21'V'IWl'U1f11,)L'l511lJtyty1 LL~~f11'j':i~f1'lJ\9\'ULtl.:Jt'U t'il(inner speech) f1'.\J'lJ'Vl'lJl'Vl~lflty t'Uf11') LLf1uty'YI 1

" .
intl'Vl~n 1~Yl1f11')i>uv LnVltl'lJf11'j~fl~ f11'jfl~ (fl'Ufl~tl~l.:J 1 'j) LL~~~tl'U'YI~tl~tl'UL~f1 i,r1J~Wl'U1f11,)~

rI~ ,cl d QJ , 3J",J Vq 'q Q.I d 3J d 0 Q.I

'Vl1.:JL'l5ldu11l11l1tlV1.:JL\9\'.\J'Vl\9\1'.\Jf1'f1Vm'V'l'Utl.:JLL\9\~~'lJflfl~Y1lJf1fl')tl.:JLL~~Y1t 'YI11It'U ~ .:Jfl'.\J'.\J'YI'U1'Vl~lfl11luu q cu cu u u. ""
~~lLll'U'il~l91'tl.:J'Vl'j1'lJ~tl L1J'U"~'lilV~tl'U" ~.:Jt!'Ui~~tl'U'Utl.:Jintl'Vl~n~.:JL~Vf111 f11')~tl'U l~Vf11,)~

I ~ d£::l.cl dq ~~ 1 & llJ _I I
'l51Vfl~ "Teacher assisted teaching" 'YI')tl'Vllf1tl'Vl~f1 t'YI'l5tll1 "Scaffolding" C]f.:JmEJ1L'VlVLLu~ll

~<j} .0::1, q 0 ,y.& 1 .& 1 q'jJQ.ld q3Jo l.I13J
'U.:J,)1'U'Vl'l51VL'Uf11'j'Vl1.:J1'Uf1tl~,)1.:J\9\f1~.:J'1 11 Scaffolding 'YI'.\J1Vt).:Jf11')'l51V L'l1'UfH')V'U t'YI'Vl1.:J1'Ut~

, "?f 0 d _~ •.• '" '" ., '"L'lJ'UY1~~lL,)'il\9\1'.\JLlJ1'Y1'.\J1V'YI~f1f11,)LL~~m1'.\JL'l5tl'V'l'U~1'U2 u')~f11')fltl
" .

1. ~Wl'U 1f11,)'Vl1.:JmEJ1'UeJ.:JL~f1t!'UiJ1~'lilm'YI ~tlL~f1 'l,r ~1'.\J1'jt)i1tl~1'jtl'lJ

," "
~5'U 1~~~'U LL~L~V.:Jtl~1.:JL~V1L'Vht!'U LL~'Vll1'il~'lilVi,rfl~11-:JLLY1'U LL'U~'I11LL~~m'lJfl'.\Jn'ilm,)'.\J~l-:J '1
~ q

" ,
'Utl-:J\9\'Uin'eJ'Vl~n f1ci1111 inner speech 'YI~tltl1'ilLLll~Lll'Ufl1EJ11'VlVi1 "mEJ1fl~" L1J'Um~'lJl'Uf11'j~

'lilV 1,r '.\J'UEJ6~1'.\JlHltl1j'lJlV 'il~~-:J'YI'.\JlV'YI~tlL 111'Y1'.\JlV1'Uf11')VlN1'ULL~~f11')11-:JLLY1'U'l'Uf11')Vl1n'il
q q q

, "j 'I ~ _~ .d 9.1 "'" 'I 9.1 '" 9.121 9.1 "'"
m'j'.\J\9\l.:J'1 L'V'Itlt'YI 'lJ')') '1 LlJ1'Y1'.\J1V'Vl\9\'U\9\tl-:Jf11'j"mEJ1fl~" 'l51V L'YI'.\J'4EJm'j1LLf1Utym~lVf11'jfl~f1tl'U
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, 9 'jJ cl 'jJ21 lit 'jJ'jJ ""d d 'jJ9 '
'liltl ~'\1t~fHnm1flUf1Uty'\11 ~~~ltlTlif111tMtm1J1J (modeling) 'il1f1fj ~'\1ty

~ '9 cl ~ ~ 0 9 ~ d C:\ d 91\113.191
2. t'litll1 ~tJf111'fttltJt~f1tJtJm'ft1lJT';ifl ttltltl1tJltl ~m~mf1~f111t1tltJ1 ~~m~ ~

f11'Vl111J11'WWltJ1'Vl1~'V'l'Vl~1Jtutu1'lJtl~t~f1tlvl tJriltJ(zone) ~1f1~t~tl~n1J1~~1J~f 1J~'\11tl\'i'tJ'V'l1Jm1lJ~
'U q u u 'U 'U 'U

d 9 91& C:\cl ;f d , .:9 d Q.J ~ Q.I

'Vlfl!1l~'fttltJ ~'\1Clf~lf1tl'Vl'ftf1t1tlf111 "The Zone a Proximal Development" C}f~lJ2 1~~1J f1tl1~~1J~~

t~ tJriltJ~t~ f1'ft1m1flVi1~ltJ iJlttl~~llJ(!h'W~ riltJ1~~1J~1 t~tJ riltJ~t~f11l~Vi1~ 1tJiJlll1 iJlf1Jf11';i

T ~ I do Q.J cd d91 d d cl 91 1 ~ cl d 'JI
'lil tl t'\1(;'ltl'ftltJ tJ'ft1f1tulJ1m'V'l11~t1JtJ1~tl~'Vl~tl ~f11';if111'liUtJ~t'V'ltl~m f1tJtl m'Vl1tJtJ f11l~'ft1lJ11flt 1tltJ1

u ~

iJlu~lll'\11fll1t~f1 i1iiJlf1Jf111Glhm'\1~tlmtl ~1l~Vi1ttl~i1iiJll~tl'Vl'ft~ !1tlf111f11';iGlhm~f1ltJ 1C}ftJ~

lfl~!~tl~11 "Scaffoldiny" U(;'l~"Assisted learning"

9J d ?I $Ie! ~ 0 9J d I 9 d l)J

1. fj!ltltJ!utJfj'Vl(;'l~lJtlm~'Vl1 (active) U(;'l~1l~~tl~lJ'ftltJ !tJf111!ltltJ!

2. f111t1tltJ r'YJf1'li'l1~ tf1~1l1f1f111ihJ~~lJ'WtJ,j'Vl1~~~f1lJtltll1~ ~f1lJ!~tJt!'\1ci~1:Y1rlty

d 'jJ ""' "'21
'lJtl~ f111!1tltJ1 U(;\~'V'lWlmf11';i!'li11tJ ututu1

~ u U

'J/d d .at 9J 'JI I 9J

4. fj!ltltJ'YJflfltJlJ "Zone of Proximal Development" f1!'\11tlfj'fttltJ1l~~tl~'VJ';j11Jl1 fj

d d , Q.I I .at " '0

!';itltJlJ Zone of Proximal Development m~fltJ 1J1~f1tJtl~t'\1tJtl1J1~f1tJtl~1~'\111~U(;'l~1JNfltJtl~~l

f111'l51m'\1~ tl1l1f1f1! 1l~'l51tll,r 'YJf1f1tJ!f1~f111!1tltJ r \9l1lJftfltlfll 'V'l'lJtl~~ tJflll ihJ~~lJ'WtJ,j 1~'\11Nfl!

!m~i1m1tltJ~~1:Y1rltumf1 1~m'Q'V'l1~i1m~tltJ~tlV~1f111 Zone of Proximal Development
u ~

5. f111~~tlV1~r~~mtlltJ111tlf111~~ ltJl1l (Inner Speech) iJm1lJ1:Y1rltyltJflll

d 'jJ "" ""' ,'jJ d 'jJ21 lit 'jJd9 'jJ 9 0 •••• 'jJ21
!ltltJ!1l1flf11111ltl'V'l1Jl1fj'VlUf1Uty'\11 !~~ ~'liInner speech ~tJf11111~UrltJf111'Vl1~ltJ'\1';itlUf1uty'\11

f) 1'jll1 't1q'H a'U6'1106't1 tf~m1,$l'\.,\ f)1'j tf6'\.,\

" "
~ l~1J'\j tJf111'fttltJ U(;'l~~lmh ~LtJf111Vi1'Vlq'l:l a'lJtl~ l~tl'Vl 'ftfllJ 1111~~fl~

•.
ihvlU.u'\.,\f)l'jtf6'\.,\

<V ,

~16£lH

1'If',rtl'Vl~'fttl1Ji1m~ tltJntltJ~1l~Vi1f11';i

'fttl tJ (pretest) '\11tlL 11i1m~ tl tJVi1~1tJ~
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1 eLl do 3J
2. m'lilt1'WfH'HJ'W~lt1f1l'Jb't'tl'W

'U ..
o rJJ 0:::::" d~ Q.I

'Vll-:Jl'W~lt1f1l'J~flb't'-:J'Vlfl~tltlfnJ1~-:J "l

(Verbal Thinking) il~~l1l~ -:J'l~ntl'W

." "'l "'''''''' IiJ 1 ~Il'IC1-:Jl'I'Jtl'lJl1if1l'Jtl~ t'J ~tlmlu'W
'U

1]tl'Wfl~'U UCI~'1~l1 fH'1tI'W\91'Jl~fil\91 tl'U

'Utl-:J\91'Wttl-:Jllml~rf~il~l1l~~l~'W
'"

fl'JCI~flll'lJ'lhml'li'ltl1~tI1;Y-:Jlfl\91~il
'U '"

"l1 fH'1tI'Wfl'W'l~b't'lm'J tll1l i${~1'I1tl~~'W

fhJ ~ tltl '1~~b't''J ~l1l-:J 1'W${1 tI\91'Wttl-:J

OJ ClQ cI Q.I d
fltlb't'\91'Jfl\911b't'\91~-:J'W

~"'l 1 ~ d ~,J "" ",d d
1. flll'lJ'J fl tl fl 'J -:Jb't''Jl-:J'Vll-:J1JwWl'Vl'UflflClCl''Jl-:J'U'W~lflf1l'J lv.l'liWb't'm'Wf1l'JW 'VlllJ'W1JWl'Ilcu uu q u u

~ '1 ~ ~ ."j "'l '1 ~~ "'l "" ",."j d '9 1 ~ '" ." IiJ ~UCll 'lillJ'Wlmtl-:J'lJtl 'Wf1lmflUT.1Jl11l'1'Jtltl1i'Ult1b't'm'Wf1l'JWtl'W "l 'Vltl~ t'Wmtl'U fl'J-:Jb't''Jl-:Jl~tllfl'W t~

d,J 0 Q.I rJJ rJJ'
UCI~llJ'W'V'l'W51l'Wb't'11'1'J'Uf11'Jb't''Jl-:J1m -:Jb't''J1-:J'l1'l'lJ

OJ do rJJ 9J 'jJ.:::lod d. 1 Q.I 1 Q.I •• I tI Q 1 ~
2. 'WfH'J tI'Wb't''Jl-:Jflllm~1t111if1l'J'VlU\91fl\91l-:Jfl'W ~tltl1fWu'J~b't''Uf1l'JW!~'lJ m -:Jb't''Jl-:J'Vll-:J

'U

21 d"" i i ~ .,;.~uWW1'Vl'lJtltlllCl~UH~-:J ~flltl 'WllJ'W~m'J'lJ\91'W
U U qJ cu q

3. m ijm!1~ ~~f1l'J '1~l1fH'1 tI'Wu'f'U'Utllt11 m -:JCI'fl-:J'Vll-:JUWW1'Utl-:Jl1fH'1tI'Wttl-:Jflltl'1l91'
'U u u

" "~ "'l ~ '" I 1iJ.1'"'Utl \91flCl-:J!'Utl-:J\91'W'Vll-:Jf1l 'Jl'J tI'W\91tl t lJ'W

3.1 b't'm'Wf1l'Jw~l1Ju1JT.1Jl11uCI~u5'f1'mir'W1jfl'U'Vll-:J'f1' -:Jfl'lJntl i~ln~fll1'lJ'Il~U~-:J'Vll-:J
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3.3 fll'j 1\9l~\9l'jtl~1J'Wil1'Wul'i,nJ:i:;:'ff1Jfll'jtUl~'lJU~:;: 1m ~'ff~HVl1~t11l11l11~ijmJ U~:;:~ u u ~

"fll'jijtJ B1:1'lJ.w'W1r'Vl1~1:1~fl'lJm :;:~'W1,1'ijfln 'ff~1~1m ~'ff~1~lYlll'V1l~t1tyty1 1~ ~n111'W~"]'W\9ltl'W111:lfl

" ".<:::::to .d Q.I C)..c1 Q.I.<:::::t.Q ~Q./.c1
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'" "" ""'Wm'i tI'W~'1'V1::t'UtI'W

~ QI 111 ~ ' d Q.I.c:l 4 , .ci I' fjJ

2) 11'Wl(l~ t tltll'W 'ff1'W'VI'Wm 'i tI'Wt~flfll1 'W1t1fll'i t 'i tI'WU~~::l1 'W1t1 tI'i ::flfl'U~1t1

"'.ci • .c:l QI , .e:I'.Q r I

(1) U'U'U'VI~'fffl'Uflfl'Wt 'i tJ'W'\Jfl'll1'W 1t1fll'i t'i tJ'W'W'W(2) 11'W1tJfll'i t'i tI'WtlfltJ t'i tJ'W11'W1t1tJfltl'\Jfl'l.
, Q Q.!l 0 Q.I QI d.

11'W1t1fll'i t'i tJ'W'VImflfl~ 11Jm~'U (3) U'U'U'VI~'fffl'Ul1 ~'1t 'i tI'W
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SI ••• 1 'JI '" ••.• "'''' tI 'JI
5. tT1Hl~fl1·.H·nJ'U 'Ufll'HY'j l~'l!~fll'H'j tI'UU'U1fl tl'Uff~'j fl911ff91WJtI

.Q 0',,., .Q •.•I tldQ .it t J jJ,Q Q.I' 11)gJ o.Q 51 do
mnJ'Vl1191tl'jmpJff'j l~lffnJlJ'j~ff1Jfll'jW 'lf1911'j tl~U'j~ fl'j ~'U~1'iltll ~~11'U'Ufll'j ff'j l~'l.!~fll'j 1'jtI'U

." .
91Ul'ntltlflU 1J1J1~ 1~tltl1fftlU1J1J~l~tl~oU'U9ltl'Ufll'jff~ l~1J<VU~tI'Ufltl1J'rl1191tl1'li1t1fftl'U'\Jtl~tl1~ffC)f

,. '" "1'J11 ~.,; ~ 'JI d tI
U~~lVl'j~tJ (Alessi and Trollip 1997) 1J1tJ'j~~fl91'If 'U'\J'UVI4 '\J'U91tl'Ufll'jff'jl~ff91tl'j1Jtl'j~

SI , JJ II , 'J/

oU'U-n5 oU'U91tl'Ufll'jff~l~/l~tI'UltJmmlJ oU'U-n6 oU'U91tl'Ufll'jHi1911tlflffl'jtJ'j~fltl1Jm'H~tI'I.J
t jJ d tI ~ ~ QI do'" .. I

5.1 '\J'Uff'j 1~ff91tl'j1Jtl'j ~ llJ'U'\J'U'il~191'jtllJfll'j'U l1ff'Utl'\Jtlfl11lJ ~lJfI1'Vl

fI1'Vl1fl~tl'U1'111tilf.'l1lJ 1~tlflWlhff'Utl1J'U'I1~1'iltlfltllJVi1191tl1~tl1tJ

" "5.2 oU'U91tl'Ufll'jff~1~/1~tI'UltJmmlJ 1~'UoU'U91tl'Ufll'j1,*1tJ'jumlJ'li1t1ff~1~

1JVlL1tJ'l..ll~LLfi Macromedia Authoeware Version 5.2

"QI .Q l.t!t 1'J1 '"
5.3 '\J'Ufll'jH~91~lJtlfll'j 'If'l!~fll'j1'jtl'U

6. Ul1tT'U8~f11~fJWl~ 'I1~~'illfl'~'l.!~fll'jl~tI'UU'U1fltl'Uff91i'fl9i1ff~ ~1t1
.Q tldQl d '1 ...1 fJJ $I.QQI 1lJgJo 9J .Q d..l.c!i

fltllJ'Vl1191tl'jVl'il~1fl1J8~'U~lJ'\J8~CD - Rom U~1~1'iltll~'Ul1ff'Utl~VlHfJW1WlU~~VllJ'jfl'l:J1
.,j 'JI

1'Vltl91'j 1'ilfftl1Jfl11lJ\1fl91tl~1'I1lJ1~fflJ
, "

7. tJ~tJtJl~U~'ll 9l1lJtilU'U~'\Jl'\Jtl~~VlHfJW1Wiu~~-ntJ~fl'l:Jl~~U
.1"" .1"; .,j ll) ,. 1 'JI d ••.. .1 'JIll) 1 'JI 0 1 'JI ••.•(1) lJ'j1J1lJ~tl'UfI1'Vl1fl~tl'U1'\111~tI'lffl1'VlVl'lf~l'il'U'\J'U(2) Ufll'\Jfll'j 'lffllf.'l1lJ 'I11'\11J1~fflJfl1J

.l .1"" .Id 1'JI 'JI ••.• 1'JI .1
l'Utl'l11(3) lJ'j1J1lJ~tI'Ufll'j 'I1H~tltl'Ufl~1J'I11'\1lJl~fflJ'\J'U

....1 ~ 4Cl d QI A.c::t. tI ,.,
8. f1~tT0tJ""llJ1~tTflfi.mvt '\Jtl~'l.!~fll'j 1'jtI'UU'U1fltl'Uff91'jfl911ff91~1t1

'" tI _ ••.• , 'JI 0 '" 'JI '" tld ••.• 'JIll) P ll) 'JI 0 .,j
fl tllJ'Vl1191tl'j ~1'iltl ~'Ul'l!~fll'j 1'jtI'U~1t1fltllJ'Vl1191tl'jVltJ'j1JtJ~~Ufll '\Jm111~Vl1fll'jVl~fftl1Jl'Vltl'l11

.1 '" '" 1'JIll) 'JI tI"; 0 ,. 0 '" .1 '" '" •••
lJ'j~ffVlli fI1'Vl '111~9l1lJ1flWCVIV1fll'l1'U~ 80/80 1~tI~11'U'Ufll'jVl~ fftl1J'I11lJ'j~ffVlli fI1'Vl'lf~fll'j1'jtI'U•

" "8.1 oU'UVI~fftl1JU1J1J'jlt1'4flfl~(1: 1) 111fll'jVl~~tl~fi1J,rm~tI'U<i'UtJ'j~t)lJ

fffl'l:Jltl~ 4 I 1 1Hl~tI'Utl'U1J1~1~'I1'Utl~'\J'U'lf19i~~~'1i1flm~tI'UflrilJff~1~lff~lJtJ'j~ff1Jfl1'jw'i1191•••
l~tl~U'j~ ~1'U1'U3 fl'U 11j'U,rm~tI'U~1~tI'Uui~~1'U1'U1 fl'U ,rm~tI'U~I~tI'UtJl'Ufl~l~ ~1'U1'U1 fl'U

QI.c::l d.::s. I 0 ,. .Q d' g).Q tI
U~~'Um'j tI'UVl1'jtI'Utltl'U 'ill'U1'U 1 fl'U 1~tI'Vl'ill'jWl'illflH~fll'j 1'jtI'Ufl~lJff'jl~l ff'jlJtJ'j ~ff1Jfll'jW•
'i1191iltll'Ifffl'l:Jl 2544 hw1'*1f1Wtti'911lJtiijtltll'j1~H~911lJ'I1~flff91'j'lh ~t)lJfffl'l:l1nl'11'U~fl~U'U'U~ ~
~ I'JI .1ll).I!'It ••.•••• d ••• , ''JI !'It ••.•••• .,;•••
9l~U91'jtltl~~ 80 '\J'UllJllJ'U'Um'ItI'UVll'ItI'U1fl~fl~U'U'U'j~'I11H'jtltl~~ 60-69 llJ'U'Um'ItI'UVl1'jtl'U

tJl'Ufln1~ U~~~lfl-h 60 l~'U,rm~tI'U~l~tI'U~tl'U1,*lfl~tl~fltllJVi1191tl11'Utll'jVl~~tl~~1'U1'U1

lfl ~tl~ l~tl~ 'illfl'lf~ tll'j 1~tI'U1~'Utll'j 1~tl'U1~'UflrilJ l~tl'\Jl~tllJ~1J1Vi'ill'j Wlfl11lJfflJ1J'jW '\Jtl~
q q IV IU

"
1.utl'l11U~~111tll'j11ml~"''I11tJ'j~ffVlnm'Vl'\Jtl~'l.!~fll'j1~tI'U1,.rijtJ'j~ffVlnm'Vl80 I 80 H~tll'j

VI~fftl1J'Vl1J-h
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I .d J. I d III"
'\1'U1fl'YI1 l~tl.:j U'j.:j1UH'\1'Clflt~~::U'U'U 76.00/76.19

I d.!\ ,.~ I IIJ~
'\1'U1fl'YI2 l~tl.:j UH t'Ulltl1.:j t~~::U'U'U 72.00/76.19

I •
, 4::I.c!l .::l IIISo'

'\1'U1fl'YI3 l~tl.:j UHlfftl~'YIl'U t~~::U'U'U 74.00/76.19
OJ

.::I Y ...f Q.I .•• I Ylq Q.I Cto SId QI ld

ll'IJtllJ~1JlJ1.:jUfIt 'IJ'Olflfll'HY.:jlf191'V'/q91m~ll'IJtl.:j~l~fl'U~.:j'U
4Q.1Q IOc:., rJJ "lII'QI 6'I~.c:. fI

1. lllfl'U m~fl'UtIl'Umff .:j1J'U'\1'Ul'OflU'Cl1 tllff .:j1fl91t'U 'IJ'W1rlGlmlffm'UfIl~ tu
u

I ~ ~ I
1iI"-=I lI!!t ~ 'jJ, "1 ..•. 1 QJ 0 Y 0 'I " Q ",".c:l Q.I 61 " .c!l Q G)
t'\1~ llltl~'Clmlllrll'U llJ'IJ'Uffl~1'OU'Cld'Yllt'\1!fI~fIl~ 1911tlfl.:jfl'Ul'UfI'Qll11'O::mflflff.:jt~

• OJ

2. l'W tl.:j'0lfliifll~'YI~'Cltl.:j'Utlfl'II~fIl~ 1~fl'U l'Uml1t1U'jflU m~t1'U~~flHl'U

1tll~fl~.:j 11i1~'YI~'Cltl.:j1'V'/~1::i1i~th&.:j llf~•• "r JI JI

3. filmlll'U'u'Ui1fftl.:jfitl,J'Uffl~1'O "llfffl~1'O~flll'Cl~tl i tlil:hu1i1'\1~fI••

OJ OJ

8.2 ,J'U'YI~fftl1JU1J1Jflrlll(1:10) 'VIlfll~'YI~'Clfl.:jti1JUm~t1'U<M'UtI~::f1llfffl'ln•
il~ 4/ 1 h.:jl~fl'Utl'41Jl'Cl1~'\1'Utl.:j'lJ'U"lfl~~~.:j11il~m~fl'UfI~llff~1.:jlff~lltl~::ff1JfIl~W;191l~tl.:j

111.:j~1'U1'U6 ~'U l;j'UUm~fl'U~!~fl'Ulti.:j ~1'U1'U2 ~'UUm~t1'U~1~fl'Utl1'UfI'Cl1.:j~1'U1'U2 ~'U

U'Cl::Um~fl'U~l~fl'UVtl'U~1'U1'U2 ~'U1~t11,*lfItuen911ll~;jtlfll~1~rl'Cl911ll'\1~mJ91~til'\1'U~1lf

.I IIJA 1 ~ "' .•• d .•• " ~ "' .•• d .•• A 1 ~ I70% 'IJ'UtlJl1J'U'Um~fl'U'YI1~fl'U1fI.:j1::'\11H 60-69% l1J'U'Um~fl'U'YI1~fl'UlJl'Uflm.:jlm::911fl11

60% l;j'UUm~t1'U~l~fl'UVtl'U1;j'UfIl1'Y1~'Cltl.:jU1J1Jflrlll•
A I"" _I ~ 0 •• d ~ "'I ~~ 09. 'U11J'ul~Ufll'U 'U1U'U1~~'YI~'YIHf.ltu1\PJlt'\1'IJtlU'U::'U1U'Cl::fIl1'Y1~fffl1J

OJ

tI ~::ff'YInfll'V'/U1J1J11fl'l,!~~'ClU'Cl::U1J1JfI~II1~fI i tItI i'1JU~~.:ji1
1

'''I ~ ••• ~ 1 ~ •• .!\ 0 ~ 1 <ll •••••••• 1 ~
1. 'U~lltlfll~1"lf"lf~fIl~1~fl'U l'U'U '\1~~tl1i1Jlm'V'/tl'Yll~11tJ1'IJ1'Ofl.:j11il~fl'U'\1•••••

~ ,~ '" 1fJ1o 0 QI QI.e:l 4' .c!l QI .d

2. l'U'U '\1~1ff.:jlf191U'Cl::'\1mU'U::'Ulfl1J'Um~fl'Ul'V'/tl"lf1m'\1'Cltl'Um~t1'U

A ,d ~ 1~"' ... 0 '" 'IIJ.I I ••• ~ 1 d,d IIJ ~
3. llJ'Clfl'U!1J'U"'\1'Um~fl'Uff1~1'01ff~91tlttl'U11llff.:j ~'YIUll1'\1'Clfl~~t~"U'YI'U•••

~o ~ , .I, , d ~
"1'\1ff111'O'lJtl\!'Cl91tlitl'U11Ull1'\1'Clfl~~tl::hi~1Jl.:j"

OJ

1O. n~«81J.mfl«'UU' 1;j'U,J'U91tl'UfIl~U l"lf~fIl~!~ t1'UU'U1~tl'Uff91i'~1fflVl•
~ •••• d ~ .I IIJA 11~1 0 '" '" •••
~1fl~tlll'V'/1191tl1'YIff~l.:j'IJ'UtlJ "If 'UfIl1'Y1~fftl1Jfll~ff'U1ll(1 :100) 'YIlflWVl~'Cltl.:jfl1J'Um~fl'U

i'UtI~::f1llffmnil~ 4/3 1Hl~fl'Utl'41Jl'Cl1~'\1'Utl.:j'lJ'U"lfl~~.:ji1il~m~ fl'UfI~llff~l.:j!ff~ll
...I tld,Q, Ja 0

lJ~::ff1JfIl~tu"lf1911~tl.:jUH'01'U1'U30 ~'U
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, ~ A •.• I tlld.A.a lCl A .4 Q.I Q.I tI .•. 1 9J QI a
fli;l1Jff·nUff':i'1JlJ':i'~ff'Um·H.U'lfd91L·H)~U':i' ~ 1JLfl':i'~~1J~dflf'HHl'rI1i 2 lJ':i'~Lfl'Vlfldtlf)'\...Ifl~ (1) U'U'U•

'do AddCl.l d 9J A tI
'Vlflff~'Uf)~'\...IL':i't1'\...1 U'i;l~ (2) U'U'Uff~'Um1Jm11Jflflm'\...lLf1t1df)'U'I1flm':i' L':i' t1'\...1fl dtlfl ~1JV'ldL91m

m':i' unl '\JtJi''UtJ1 ~~1f)~'Vl':i'~tlW lWiU~d1J1iLfl':i' l~,,(U'i;l~~ fl'thd~I'\...lu'U'U'Vlfl ff~'U Lrt'\...lU'U'U~'\J'\...I1'\...1

.!l iI •••• _I ~ 11 ~ ..;. 'I iI•••••••• iI iI"" ••••
l\}f~ff~flfl'i;l ~~f)'U ~fllJ':i' ~ff ~flU'i;l~fl':i' ~'Ufl"J1JL'\...I~'\11'Vl~'\11Jfl LV'l~t 'lfdfl':i'~ fl'Ufld11J~'\J ~~~L':i' t1'\...1'\1'i;l~

"" iI "" iI ••• ~, "" iI iI "" •••• ~.d~
~lm ':i't1'\...1fl dtl'l1flm':i' L':i' t1'\...1fldtlfl~1JV'ldL91~':i'd11Jfld11Jmd'\1 '\...Il'Vl1~m':i' L':i' t1'\...191':i'~9111Jd91QtJ':i'~ff ~fl'Vl91~

~ ~
llJiI<!IllJ'1 "" •••• iI ••••""
n'\1':i'~ t1J fltl1J'\J'\...I91~'\...Im':i'ff':i'l~fl~'\...I
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" .
.;J'UYi1 fi1l1'U~1~mh~ff~fl''Ufl~UlJlJ'Vl~fffllJ l~Vfffl'\;jlfl'Ufl~l\llfl'Vlq'\;j~ U~~

~Q,I ,J d j/ Q.I 'JJ Q.I ~

1flfl ffl ':i~1'U1 \W'VllflV1'Ufl~fllJ fll ':iff':i1~UlJlJ 'Vl~ fffllJ ~~ ffll q 'Vl1i
JI , " •• " ,

.;J'UYi2 fil'H 'U~lUfl'I1l1m~ ~ ~Yi~fl~fll':i 1~'Ufl~U lJlJ'Vl~fffllJ 1~Vfil'H 'U~lUfl'l11Vi

t,*t'Ufll':ifffl~UlJlJ'Vl~fffllJ1~~~-ffllq'Vlt'l'U'11~fll':il~V'U~1VflflllVi11~fl{ ~1'U1'U 3 m,bv ~~rl'
,oJ , d

'H'U1V'Vl1 UHU1l1'l1~fl.
m.bvVi 2 UH lU'lld1~.

I '" '"'H'U1V'Vl3 UHlffV~'V11'U
t " JI 51

ol!!Io 4 QI , 'JJ 9!oC:llGl\IJ3J ~a
11lflfll'H'U~U'Ufl'Hlfl':ilJ'Vl~3 'H'U1VU~1 ~1\lV l~~':i1\lfffllJfl1lll~':i ~l'Hl'Ufl'l11

'"
'i 91 4 '" '" '" 91 91 91 • 91 "I • "L 1"1 91l~Vff':il~~1':il~1'Vm1~'Wq~m':illfll':il':iV'U~ ~1'Ufl1lll~ fl1lll\l1 fl1l1l1'Ull\l fll':i'UlllJ l'lf

.c:t. tI QI" ~'~I.!iQlO QI ViJ
fll':i 11m l~ 'H fll':iff ~lml~'H U~~fll':itl':i ~11l'Um \llfl'U 'U\l~\l~'Vll~l':il~U~'U ~Nfll':iff':il~'UflfffllJ

4. '" "I 91 91 'i ,d ,''' "'91 91"1 91 '"
l'Wflfll'H'U~'Vlfl''V11~l'Ufll':iff':il~'UflfffllJ l~V'H'U1V'Vl1 UHU1l1'H~flll'UflfffllJfl1l1l1'Ull\l 1 'Ufl1~

• "1.1"1 91 91 '" '" tI 91 ,d 'i 91 I '" 91 '" 91 "I 91 '"
fll':i'UlllJ l'lf 5 'Ufl1~fll':i11fl':il~'H 6 'Ufl 'H'U1V'Vl2 UH l'Ullm~ 1l'UflfffllJ1~fl1l1l1'Ull\l 1 'Ufl1~

• "1.1"1 91 91 '" '" tI 91 I d '" '" 91 '" 91 "Ifll':i'Ul1lJ l'lf 2 'Ufl1~fll':i11ml~'H 11 'Ufl U~~'H'U1V'Vl3 t1':i~lffV~'V11'U1l'UflfffllJ1~fl1l1l1'Ull\l

91 '" • "1.1"1 91 91 '" '" tI 91 '" '" 911 'Ufl1~fll':i'Ul1lJ l'lf 5 'Ufl U~~1~fll':i11ml~'H 8 'Ufl ':ilV~~mV~~lll~l':il~U~'U~~fll':iff':il~

.I , ••
ltlllM1Mtl'lVn

Mlnv

3 12 25

7.50 30,00 62,50

1 d ,d
'\1tl1Vl1IIIHII1Jl'\10fl

'\1lhv~ 2 IIH l,r1Jth~

'\1lhv~ 3 IIHlffV~mtl

o " .•.1 "'11J~ltl1tl1~Qu'~ff~fl

(!6VO~)

o

5

2

5

6

II

8

o
o

o
o

12

14

14

40
100

30.00

35.00

35.00

100

" .'" '" '" 91 91"''''''191 91 ~ I'U'U'Vl3 fll':i 1'UV'UUlJlJ'Vl~fffllJ':i lV'Ufl ~1\lV l~ff':i l~U lJlJ'Vl~fffllJ11J'UUlJlJfl'U'Ul'U
'" '"

'lfij~l~flfl~fllJ 419i11~flfl 'l'Uu~~~m.l1V\l~u,j~UlJlJ'Vl~fffllJflflm~'U 2 ,~ ~fl UlJlJ'Vl~fffllJ
, .::I, 0 'JJ Q/4 0 j}

flfl'Ul':iV'U \l1'U1'U 40 'Ufl U~~UlJlJ'Vl~fffllJ'H~~l':iV'U \l1'U1'U 40 'Ufl
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" ..
<U'\..IVi5 'Yl~~tl~fi'U911tt'Yl'\..lf1~tJ911mh~1~mhu'U'U'Yl~fftl'UVil~,ji''U'l.h~•• . "

~ltJti1U '\..1::11l'\Jtl~~'Yl'J~f1W1W'il,j'Yl~~tl~fi'U911tt 'Yl'\..lf1~tJ911mh~Vi111'\..1Um~ fJ'\..I.Jr'\..l
'U q q q

,j'J::fltJfff1'l:niJ~ 5 ~h~1~fJ'\..Itl'4'U1~1;jtl~f.p1mi1\j ih1flm;jtl~f.Jl1fJ1i1\j .o~'\'l'r~f.Jl1mi1\j
~.J •••••• ~ ~,. '1~
'\J'\..I'Yl6 '\..Il~~f1l'J'Yl~~tl~1J111f1'Jl::'\1tt'U'U'Yl~fftl'U11J'\..I'JlfJ'\Jtll~fJ l'IHl'U'U

, .k oil!! gJ d.c:::l , I d"
tt'U~f1H (Split half method) 1~tlf1'\Jtlfftl'U'YltJfI1f1111WlmlfJ (p ) 'Yltl~'J::'\111~0.2 - 0.8 tt~::

fllVl'\..ll'il~ltt'\..lfl ( r ) ~1ifll'J::'\1'i1~ 0.2 - 1.00 '\11f1,rtll~~1~ l,j'illmflwcti'~~f1~11fl~tltlf1
" ..

<U'\..IVi7 .o~.•htt'U'U'Yl~fftl'U 1M'fftJ\!'JW 1~fJfl~1~tlfl,rtlfftl'UVi111'\..1l ,j~ltJ1f1wcti'

~fil'\1'\..1~ ~1'\..l1'\..140,rtl 1~tl111'\..1,rtlfftl'Utitl'\..l1~fJ'\..Itt~::m'~1~fJ'\..I
" ..

<U'\..IVi 8 11ltt 'U'U'Yl~fftl'Ui! -U'UfftJ'U'JWVil~ l ,j'Yl~fftl'Ufi'U911U 'Yl'\..lfl~tJ911tldl~~ .
" ..

ttn'1'\11fllf.} W.fl1'Vl'\Jtl~ tt 'U'U'Yl~ fftl'Ul1~ i! -U'U ~1fJf1l'1'\11fllfl11tJ 1:Jftl~'\..I~1fJ1n '\Jtl~
tlQ rI QI

f11~m 'J')j'l'J~ff'\..l (Kuder - Richardson)~

,f'\..l~ 9 ff~l~tt'U'U'Yl~fftl'Ui!-U'UfftJ\!'JW' '\..11,jmmtJfltltJVi11~tl{1~tl111l ,jl-N

'Yl~fftl'U titl'\..ll~ fJ'\..Itt~::'\1~~1~fJ'\..I''\..If1l'J1~fJ'\..I')j'~f1l'J1~fJ'\..I~1fJfltltJVi11~tl{~tll,j•

" ••• d2.2.2 tn"ilf"iHII'l.J'l.JlftJ'l.JOUJA'JUJAVlmu

iI .Q d ild dd' d
f1l'J ff'J l~ tt 'U'Ufftl'U fl1tJf111tJf1~1'\1'\..I'\Jtl~ ~1'1fJ'\..I'YltJ~ tl')j'~f1l '11'1fJ'\..I~ .. "

U'\..I1f1tl'\..lff~i'f1~1ff~ mitJ fffl~lff~tJ,j'J ::ff'Uf1l'J W:Jf1\9l17tl~tt '1~ ffl'\1i''UU m~ fJ'\..I.Jr'\..l13'1::fltJ ffmn•
, • JI JI

ilVi 4 illi 4 1i<U'\..I\9ltl'\..l~~ij

2.0 fi l'\1'\..1~'J,jtt'U'U'\Jtl~tt'U'Ufftl'Ufl1tJ~

Q ~ I

3.0 l'\JfJ'\..Itt'U'Ufftl'Ufl1tJi!'U'U'Jl~

~ ~ .J ••
6.0 f1l'Jff'Jl~l1J'\..IU'U'Ufftl'Ufl1tJ'YlfftJ 'JW

.J QI gJ QdQ ~

.fl1'Vl'Yl3.5 tt~'\..I~~f1l'Jff'Jl~tt'U'Ufftl'Ufl1tJfl11tJfI~1'\1'\..1('Vl\9l'J'Yltl~')j''\..I2540: 227 - 228}
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" ,"' ""'IJ'W'Vl1
" ,

I'i'tJ-:Jfll1"<lItJll~ II'l <lItJll~ir'W 'iJ~l'i'tJ-:J1~f'l1G1ll~f)lJtu~ 11'l~-:J'iJ~11'i'f1ll'ltJ'UVil'i'tJ-:Jfll1" 1I'lcJ'vl1f)nuc)f)
'U 'U

'fftJ 'UG1 ll'IJ tJ-:J~~'W ~ 1~ v1lfll1"1 ~ £J1J1H~ 11 'W~ f)lJ tu~t ~ £.I1 tl'W~~ U lU 'U'UtJ 1"~ tl:!'W'U'Vlt1£J'W
'U

fltJllVlltl'ltJ1'l11£J'fftJ'W'lJtJ-:J Nfl. 1'l1".'fff)1 1"tJl'll'Wi'VltJ-:J 1J1tJ1"~£Jf)1911~ 'iJlmTwll'\1'Wl'lnht'U'U'lJtJ-:J
•• 'U

U'U'U'fftJ'UG1ll t1J'W1J1~1"ltJ1"~1J1turil (Rating Scale) 5 B'm)'U fttJ 1J1f)~~l'llllf) tJl'Wf)m-:J UtJ£J

jJ ~ ~d ..:::). .<::::t. rI 9J ,e:g q C).

U~~'WtJ£J'Vl~I'l~lllT!i'IJtJ-:J ~tmf) (Likert's Scaling tll-:JtI-:J I'W 'Wflll 'VllUl'l-:JU~~fltu~ 2540: 232)
jI , 'JJ ,

.u'WVi 3 t~£J'WU'U'U'fftJ'UG1llQ1J'U~l-:J 1I'lm~£J'Wf11G1ll~1-:J "l ~llltiJ'tJ'\11'¥i1~
, ",

il1'\1'W1'l11 ~~tJl'l'iJ'W1"tJU'U'Uf11G1llVi'iJ~I~ 'W1tJllf1l:jfU'iJ-:JVii'l'lt'iJ'W ~l'Wl'W 13 <lItJ1I'l£JmtJ'UfI~ll
'U •

.<::::t. d V ~ d 3J .<::::t. 0 'jJ •.• 1 i rI dll1 3J
flllllfll'lt'\1'Wl'll'Wt'WtJ'\1l'ffl1"~'IJtJ-:J'lfl'lfll1"t1"£J'W 1'l1'Wt'VIfl'Wflfll1"'Wlt'ff'WtJ 1'l1'Wu1"~ 1£J'lf'W 'VIII'l'iJlf)•

" ,
.u'WVi4 1,r~'Vl1"-:Jfltul\9lJVl'iJ11"tul1I'l£JU1U'U'U'fftJ'UG1ll1,r~'Vl1"-:Jfltul\9lJt'Vlfl1'W l~v

<u q q qj q q

I 1 'jJ 'jJ
~ .di 91 QJ "I.<::::t, ~ 'jJ QJ 9 9J ~

U~~'fftJm1"fll1"flf)1J1 U~~l'll'Wll'llJ1"~tll'WN~ t'WtJ~n'iJ'fftJ'Ufldllltlf)~tJ-:J m l'Wfll1" 'ff1"l-:Jt'WtJ'\11
'U

fl1lJ1~l ~ ~~tJl'l'iJ'Wfll1"~I'lVlmhtJH'U'Uu~~fll1"tl'Wl1"1"fI~tJ'W~tlf)l'i'tJ-:J ~-:J1~1'Uf11U'W~Ull ,rU1'U
'U 'U

QJ G}3J d. Q,./Q.J.d. Q.I •.• I &

~ f)lJ tu~ fll1" l'lf flllJ 1'Vlt'\11J1~ 'ffll f)'U 'Wm 1"£J'W1"~ l'l'Uu 1"~till flf)lJ 1
" , ,

'Il'WVi 5 'Vl1'l~tJ-:J1~ 11'l£JUlU 'U'U'fftJ'UG1llVirllt~ 'iJ1 U'VlI'l~tJ-:J1 ~tl'Uf)rillI911tJU1-:J.
~ij~f)lJtu~fI~l£Jtl'Uf)rillI911tJU1-:J~ti~tJf)U1"~1J1tu 6 - 10 fI'W t~tJu1'UUHtd11'IJ<lItJ'Uf)'W~tJ-:JU~~••
t~1Jt~ll~ -:J~~1!1J'W '\1~-:J'iJlf)~t1 £J'W\9ItJ'Ut'ffh 1~'fftJ'UG1llt~£Jltl'Ufldlllt<llll 'iJ1 'W<lItJfldlll U~~1hu'\11

'U u

d G) ~ 9Ja:. cI oJ lIJ 3J , d

'VI'W'U1'W'lJtu~\9ItJ'UU'U'U'fftJ'UG1ll 1"lll'VI-:J1'\11'iJ11"tuU'U'U'fftJ'UG1ll9f-:J II'lUf) (1) 1"tJtJ1"~ 1 £.Iflllflllll
'U

cir'UclitJ'Wtl'W'\1m£Jf11G1ll 1 'W<lIm~£Jl U~~ (2) fl1lJl~l ~ritJ'W <lIl-:Jt<llll'iJ£Jlf) 'iJlmT'W ~1~£J~-:JU l<lltJ~~

"
t'\1rilir 'W1J1Vl'iJl1"tu lU~~U1'UtJ1" -:JU'U1J'fftJ'UG1ll.

~ d 9J d d cI ~ Q/

'IJ'W'Vl6 fll1"'ff1"l-:Jt1J'Wtt'U'U'fftJ'UG1ll'Vl'ffll'U1"tu tlltJU1"'UU1" -:JU'U'U'fftJ'UG1ll
'U •

t1£J'U1tJ£JU~1 ~-:J~lti1'Wfll1"~I'lVlllvrt1J'Wtt'U'U'fftJ'UG1ll~'ffll'U1"W ~l'Wl'W 13 <lItJ t~tJul1J11~
'U

.,j "I "" .tv 1IJ'II'
2.2 tfl'H)'i1l61tfl'Jl~'Yi'U611(,'l II'lUf)..•

1) 'ffi1~~1 ~1 'Wf)n'\11tJ1"~iY'Vl~ fll'W'lJtJ-:J'lfl'lfll1" t1 £J'W~l£JfltJllVllt\9ltJ1 fttJ•
'ffi1~ViU'ffI'l-:Jril EJ / E2

~i1~~ 1~1'l'lfldlllfll'mU l'Vll-:Jf111"t1 £J'W1'IJtJ-:J~t1£J'W2) 'U 'U

..• ,
fltJ fll t - test
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3) 'ffG~~1 ~~fl1Jlm1lJ~~t,1'W'U~'l ~{1fl'W~iJl9i~'If~fll';l t~ fl'WcJ{ lflfl ~lJ~ It\9l ~{
'lJ •

, ,

~~ fi1m~fl (Mean - X) Urt~filt'Ufl.:ttlJ'W1J1\9l';li11'W (Standard Deviation - S.D.)

Nl:O fl icJl ';lllJ';lllJ~~lJrt 1~fl lcJl111'1f\9\fll';lt~ fl'WU'Wlfl~'W 'ff\9l-rfl~l'ffl9l' cJllflfl~lJ~lt\9l~{
'lJ •••

o "

flrilJ'ff~1'lt'ff1lJ'lh~'fflJfll';lW911\9l t1tNU';l'l .vl.:t3 lnllfl 'Vl~rt~.:tnlJflrilJ\9l1mh'l.. .
G:f 'j/ ~ _I ~ Q. q

3.1 m".i t flU ".i1U ".i1'lJ'IJ e1'lltHll flm ".i'tlYitl e1·U'rI e1't'il'U ".i ~ t1''tlti f11 'rI 'IJeI ~'If YIfl1 ".i t ".i £/'U
OJ Q

U'Wlfl~'W 'ff\9l-r\9l~1'ff19l'cJ{ lflfl~lJ~lt\9l ~{ 1~,r ~'lUa1T~flnfl~lJ~lt\9l~{'U ~'l1 ';l.:tt~flWn~1J1rt

1~'\1'W ~.:t'U'W'lf1~t1J'W 'fftll'W ~'Vl~rtm.
fl~'W'ff\9l-rfl~l'ffl91 t~~'lm.:t i U'Vl~rt~.:t'\1lU';l~-cr'Vlllfll'V'lnlJ irm~fl'W h.:tt~fl'W~'WlJlrt.
1~'\1'Wtl.:t'U'W'lf1~ ~.:tiJ.:thJ1cJ{t~fl'WflrilJ'ff~1.:tt'ff1lJU';l~'fflJfll';lW911\9lt~~.:tUHlJ1ri~'W ~l'Wl'W 39 fl'W..

" "
3 ~'W\9l~'W ~'li1

1) fll';l'Vl~rt~.:tU1JiH~fll 1~fll';l'Vl~rttl.:tnlJirm~fl'W ~l'Wl'W 3 fl'W

2) fll';l'Vl~rt~.:tUlJlJflrilJ 1~fll';l'Vl~rt~.:tnlJirm~fl'W ~l'Wl'W 6 fl'W.

"
1) UillJUt 'Vlf1'irm~ fl'W 1~fl91U 'il.:tl\9lf.)U';l~'ff'lrl'U~.:tfll';ll:Omtrt~fll';l'Vl~ rttl.:t~ .

, "..:!! _I .Q.Q do ~ QJ 0 1')1 '"
t'V'l~'\1l'U';l ~'ff'Vl1ifIl'V'l'lf\9\fll';l t';lfl'W 'V'l';ltllJ'Vl'lU'W~'W1fll';l 'If'lf\9\fll';l t';lfl'W••

did 0 Q.I Q.I d. Y 0 t d.

t';lfl'W'\1'Wlfl'Vl 1 - 3 \9l1lJrt1\9\lJ 'Wm';lfl'W'Vlflfl'W\9ltl.:t'Vl1UlJlJ'Vl~'ff~lJfl~'Wt';lfl'W• . "
t~ fl'W Urt~.yhu lJlJ'Vl\9\'ff~lJ'\1~.:tt~ fl'W.vl'WliHh'ff1'il-cr'Wfll';l t~fl'W1'Wul9irt~'\1U lV

0" ,
3) tlJ~irm~fl'Wt~fl'W'illJ.vl.:t 3 '\1Ulfl ~l:Ofl~'ltnlJ';lllJ';lllJ~tllJrtt'Vitl1111u

OJ OJ

1')1'1 .,. "'.1'" .,. ')I ')I '" ')I",. lIJ.1
'If t'Wfll';l ltm1~'\1'\11lJ';l ~'ff'Vl1ifIl'V'l Urt~m1lJflll'\1'W1'Vl1.:tfll'H';l fl'W'Utl'lHt';l fl'W\9ltl t lJ

OJ
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3.2 fll'HOU"alU"al11.uel1,mlvw1,rmJ'lJi:HIUtllll Nl~ mL'i'lfllLUU1:1'tlmmJmlll~ ~
Q. d d31.c!.c!1 .c! 'jJ .:::::::. d' d 31 dt 0 Q. fI, 1iI",1
flIPH'H'W'Vlf-H'HJ'Wll\9ltl'lf~f11'H), tI'W\9l1t1fltllll''I''lL\9lm Un~m'U'lJtlllm'Vw'W 11J11Lfl'Jl~'H\9ltlllJ

~ q ~

Q. rI tp d QI .c! CV Q.~ rI 'j) Q. rI
f11)' 1 Lfl)' 1~ 'H'IJtlll nLf1t11fl'Uf11), 'If~ fl n L),tI'WU'W1fltl'W 1:1'\9l)'fl\9l11:1'\9l\9l1t1fl tlll'W 1L\9lm

~ q. "
flcill1:1'rl~L1:1'~llU),~ 1:1''Uf11)'ur9fl\9l L~tl~UH 1~tI\P11LiJ'Wfll),~~U

q

d 9J Q. rI "l 0 rI", I Q. Q. .c! 3l Q tI

'IJtl ~'If\9lf11)'L),tI'W\9l1tlfl tlll 'W1L\9lm I ~ tlfll'H 'W~ mill "VllJ)'~1:1''Vllim'W 'IJtl~ 'If~ f11)'L),tI'W\9l1t1fltlll'W 1L\9lm
q q

"HLl'hn'U 80/80 1\9ltl1~1:1'G~'Hlu)'~if'Vl~m'W E/ E2 ~~U(1:1'llL'lfl1 L'W\9l),U),~L1:1'~jJUn~1:1'll'W~ll

U\9l~\9l1~ 2539: 335)

A

N

E,= (~)() X 100

A
~ ..• 1 Q. Q.

fltl lJ)'~ff'Vllifil'W'lJtl~fl),~'U1'Wfll),

at 0 Q,J .c!

fltl 'i'l1'W1'W'Wfll)'tI'W

E,J~)XlOO
B

fltl u)'~if'Vl~m'W'lJtl~Vlmr'W£

LF fltl fl~U'W'W),lll'IJtl~Vln~'W£mr~!1t1'W

at d Q,J 4B fltl fl~U'W'WL\9lll'IJtl~U'U'U'Vl~fftl'U'Hn~L)'tI'W

N
at 0 QI .d.

fltl 'i'l1'W1'W'Wfll)'tI'W
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I c1 Q,I .do 0 .d!" 1.:::1.c1 9J 'jJ .,::::! ") 9 <jJ

H'IJ'IJ'Vl~n'H)'IJfl'fl'U!) l'J'UHrl~'ynl~l'HJ'U lJ1fl1'U 1U!!'\"ltJLlJ) l'J'IJ!'Vll'J'IJ'fl11:iJ011'H'U1'Vl1~01) n l'J'U I ~l'J 1'l5
, ~

bYi)~Vi1 '*1 'U01) 'Vl~bY'fl'IJm1:iJti'11'HU1'Vl1~01)!1l'J'U '~Hfl11l'Vl~ bY'fl'IJ~l t-test l~l'JiJ bY~)~~ij
'"

!JJ
(rl1'U bY1l'Jl'Jf12540 : 301)

LD .,j
t = ---;======= ,!:iJ'fl df = n-l

In L D' - (L D )'

(n -1)

'" G'lJ
4.3 fll'j 1! 'fl 'j 1~'t'i'U0'J,J(,'Ifll 'j't'i 1fl W.fll'V'l'U0~H'I.J'I.J 't1~ (,'1'0'I.J

•• q

~ f1'gJ 'd Q.I d ..di
fl1) 1! 'fl) 1~ 'H'IHJ:iJrl 01) 'H1'flU!fl1'\"l 'U'fl~! L'IJ'IJ'Vl~bY'fl'IJfl 'fl'U!) l'J'UHrl ~ 'Hrl~!) l'J'U!'\"l'fl

'" . . , ~
'H1~lm1:iJl'J1fl ~liJ1'U1'il~1!!'Ufl Hrl~~lm1:iJL~mJ'U'U'fl~H'IJ'IJ'Vl~bY'fl'IJ '~'l,*bYi)~ ~~ij

.,j
!:iJ'fl P

R

N

H'V1'U

U'V1'U

U'V1'U

, 0 0 'd Q.I d

4.3.2 nl'imfl1fJmUHJ1UUn 'U'fl~H'IJ'IJ'V1~bY'fl'IJfl'fl'U!)l'J'UUrl~'H rl~!) l'J'U
~

l~l'J'l,*bY~) ~~ij ('IJUJ'l5:iJ f11bY~m~ 2535: 81)
'" • u

Ru - RI
r=---

f
r

Ru

RI

H'V1'U

H'Vl'U

H'V1'U
o , o.c:S

'ill'U1'U'fl'Uflrl:iJ~1'V1~'fl'IJ~fl...
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J ;., ~~Q.I 1I1319<JJ

4.3.3 tnJ'I11f1'JUlI'lfenJU'IlfJ-JUUUnVliJ'fJU rjl'iW l~ l'lf~~'J'UeJ\l Kuder-Richardson

"
1'Ufll'Jl'l1'U1W 1~vln1~~\9l'J KR 20 ~\li1 ('l.Jqj'lflJ fl'11:1'~en~ 2535: 85-86)

k

Ll'Vl'U

Ll'Vl'U

"'l '"f111lJ l'lfeJlJ 'U'UeJ\lll 'IJ'IJ'Vl~ LYeJ'IJ

o 'JJ
'ill'U l'U 'UeJ1:1'eJ'IJ

o 'JJ
UCl~ N U'Vl'U'ill'Ul'UN1:1''U'IJ

'"
q Ll'Vl'U

U'Vl'U

rl'~ril'U'UeJ\l~\9leJ'IJ~~ 1'U~m1d\l "1 = 1-p

mllJU unJ 'J l'U 'UeJ\lfl~U'U 'U

"
4.3.4 '/11f/'JUlVlHI1f-JrUfJ'/11fVlflNnHf/flnvU 1 ~ v111 H'VlHflW lWJLl1:1'~\l

qJ Q q 'U q q

~ d <JJ "I Q cp I <jJ Q.I ••• 1 tI~.<:::l. ~

f111lJ fI ~ ll1 'U~ lVfll 'Ju'J ~ llJ 'Uf111lJ1:1''U~ fI Cl'U\l'J~ 1111\l 'U'U1:1''U'IJfl'IJ ~~ u'J ~ 1:1'\l f1l'lf\l'V'lq \9lfl 'J 'JlJll" 1

'l111J1mfiwQ~v

~ d .<::::t. d Q.I.c! dd' d .c::I

fll'J llm l~l1mllJfI~m'U'U'U\l'U fH 'J V'U'VllJ\9l'Ufll'J l'J V'U 'illfl'lf~fll'J l'J V'U
q

~ lVfI'UlJVlll\9l 'U{ 1 ~ Vfll'J 'JllJfI~U'U'U~ 1~'illflU'IJ'lJ1:1''U'lJmlJmllJfl~l,1'U'U'U\lirm1 V'U r~eJ'l111J1

l'll'Ulwmfilm~v (X ) U,,~ril'Ul~V\ll'IJ'UlJ1\9l'J!l'U (S.D.) U~lLlUClNCl\9l1lJlf1Wcn~fhl1'U~ H
"

1~V1~1:1'G~ ~\li1

- Itx
X- ---

N

, "
4.4.2 f/'nr-JUlVmmUU1V1J!m 1~~\9l'J ~\lij ('l.Jqj'lflJ fl'~1:1'~m~ 2535 : 103)
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s=p=(x X)'
N-1

S

x

x
N

Ui'lh!

Lli'lh!

Lli'lh!

Ui'lh!

Lli'lh!

rilW iJeJ~L'lJh!lJ1\9l'J ~ 1h!

fl~Llh! h!Ll~~~19l1

. ""
mm~eJ

~1h! lh!fl~Uh! h! 'l hlfH'ilJ
q

, "..:::). I, q .c::), d 91o<::).Q.ll1I9Jo 0' 'l!JIo <V

4.4.3 tn TJAfl 'i1:::HfIlHHWfrn UflPlfH 'U wnw! ~f11l1 mH fl WCV1f11'J l1 h!111h!fl
'II

~4!:::l,fltI tI Q.I' d
Ll~~fl~Uh!h! \9l1lJU'lJ'lJlJ1\9l'J1~Lmi'l (Likert Scale) \9l1lHflWCV1~~\9l'tl i-Uh!

'" 'l !JI1) mw CV1f11'Jl1fl~Llh! h!

d !JI .d
\9l'Jl'iJ'lM'mh!~leJlJ1fli'lb1'~ 5 fl~Uh!h!q

d !JI
\9l'Jl'iJ'lM'Ll1h!~leJlJ1fl 4 fl~Llh!h!

d !JI -U \9l'Jl'iJ'l M' 3mh!~leJ 1h!flm~ fl~Llh!h!

d !JI !JI
\9l'Jl'iJ'l M'mh!~leJh!'tleJ 2 fl~Uh!h!

d !JI !JI .d
\9l'Jl'iJ'l M'mh!~leJh!'tleJi'lb1'~ fl~Uh!h!

q

2) mWcv1f11m-u'Jm1lJl1lJ1eJ
jJ "t I

'l h! fl1'J 1~eJUi¢lI9l~b1'lJlJ~i11h! f11'Jl~mfleJln'lJfllllJfl~Llfh!'\J'tl~ir m~ eJh!~.,
iJ~'tlf11'J L~ eJh!'iJlfl'l1~f11'JL~ eJh!¢lleJfl'tllJVilL\9l'tl1'tl~'l h!'J~~'lJLlfh! ¢lleJlJ1fl 1~ml1l1h!~mWcv1f11'J U-U~

q 'II

, "
fl 11lJl1lJ1eJf11fl~Uh!h!m ~eJ i ~~~U

4.51-5.00 U-U~mllJl1lJ1eJl1

3.51-4.50 U-U~mllJl1lJ1eJl1

2.51-3.50 U-U~mllJl1lJ1eJl1

1.51-2.50 U-U~mllJl1lJ1eJl1

1.00-1.50 Ll-U~mllJl1lJ1eJl1



,
q

Utl'Yl 4

Ll1J1J'Vl~ 1:Hl1Jn~'W(j£l'WLl!;'l~'\1~ '1!~£l'WLl1J1JNflU fi1J~Ll!;'l~Ll1J1J!;'l'~1Jf:)llJfl11lJ fl~!lf 'W'lJ~'1ir fl!~£l'W
" ..

i''WU1~f:)lJflmnil'¥i 4 .fl1fl!~£l'W'¥i2 ilfl11flmn 2545 h'1!~£l'W~'W1J1!;'ll~'\1'W~'1'lJ'W'lfl~!;'l'11J11f:)
q q

flcilJ~ 1 ~ eh '1fl11 '\11U1~iY'Vlllfll'Vl'lJ~'1'lf~fl11!~ £l'WLl'W1fl ~'W!;'l'~l'fl~lm'l~ 1£l
q q

, " ,
fl~lJ.w1!~~{ flcilJ!;'l'jN!!;'l'~lJU1~!;'l'1Jfl11W;1~ !1~'1 U1'1 rll'\11'1Jirfl!~£l'Wi''WU1~f:)lJflmnil'¥i 4 1'W

q

"11':)!~£l'W-ff.:)n~rllir fl'11'Wfl11 U1 ~mJflmn:O'1'\1l~ tll1£l1il.u Y11fl11rilJ~1~Vl'1 Ll1J1J'\1m£l,J'W~~'W
q q

" ,
,J'W'¥i 1 fl11rilJ~1~Vl.:j'e)1!fl~ \Jlfl~1'W1W)1!fl~ 8 Bl!fl~ l~Bl!fl~'\1'W~'1Ql':)

q

" ,
,J'W'¥i 2 rilJ~1~Vl'111'1!~£l'W\Jlfl 331H!~£l'W l~1H!~£l'W~'W1J1!;'ll~'\1'W~'1'lJ'W'lfl~

q q q

" , 'J/,

,J'W'¥i 3 rilJ~1~vl.:)irm~£l'Wl'Wi''WU1~f:)lJflmnil'¥i 4 \Jlfl~1'W1'W 6 ,r~':)!~£l'W1~£l
q

"o I Q.I , Q.J d

\JlLl'Wflfl!;'llJ~1~£ll':)~'1'W
q

fl11'Vl~!;'l~'1Ll1J1J1l£l1Jflfl!;'lrilJU1J1J~l£l1~£llll :01JQmfll~,r ~'1U1~f:)lJflmnil~ 4/1q q

, ~
U~ 1:01JQmflir fl!~£l'W.yhll'Wfl~lJ~1~Vl':) ~1'W1'W3 fl'W1~£l.w\Jl1tu 1\Jlflfl~Ll'W'Wf..l!;'l-ffml'Vl1l'Vll':)fl11

!~£l'WflcilJ!;'l'jl'1!!;'l'~lJU1~!;'l'1Jfl11W;1f'lum£lilfl11flmn 2544 'lJ~'1irm~ £l'W~JJfl~Ll'W'WflcilJ!ri.:)80
q q

"~'Wlu flcimJl'Wflm.:) fl~Ll'W'W70 -79 flcilJ~~'W .u'~£lfl'i1691W)f'l11ri1'W 1 : 1 : 1
q q

fl11'Vl~!;'l~'1Ll1J1JflcilJ!~flrilJU1J1J~l£l1~£llll:01JQmfll~,r~'1u1~f:)lJflmnil~ 4/1 Ll~1
q q

~1JQmflirm~£l'W~!1I'Wfl~lJ~1~Vl'1 ~1'W1'W6 fl'W1~£l~\Jl1tul\Jlm.m-ffmrYli'Vl1'1fl11 !~£l'Wfl~lJ

!;'l'jl':)!!;'l'~lJU1~!;'l'1Jfl11W;1f'l1'WeJf'l11ri1'Wirfl!~£l'WmilJ!ri'1 flcilJU1'Wflm'1 !m~flcilJ~~'W fi~
q q q
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2: 2: 2 hHJVilll'HUl1l1flfl~U'U'UvH'la:JJq'VIi'\'l1'1fn'jI~{I'Ufl~:JJ{l'h:m"~:JJlh~{l'lIfn'jW~1\91 um{lll. "
flUfYmn 2544 'tItJ'IUfll~{I'UViiJfl~U'U'Uflri:JJln'l 80 .u'U1u flri:JJU1'Ufl~H fl~U'U'U 70 - 79..

fn'j 'VI\91~tJ'IUlIlIflri:JJ t lwh1 ~tJ'VI\91~tJ'Ifllfl{l''U 1:JJ1\91{1Vllfn'jci:JJ\911tJ~HUfll~ {I'U
• u •

i'Uu'j~tl:JJfYmnll~ 4 1I1flUfll~{I'U 6 M'tJ'II~{I'UUlIlI~l{lJi'1{11fi~lIumfl '~flri:JJ1911tJ~1'l1~'U•
" • dI "

Ufll~{I'Ui'Uu'j~tl:JJfYmnllVi 4/3 C)f'liJUfll~{I'U~l'Ul'U 51 fl'U ml'l1l1flU'UH'1~{IVllfn'jci:JJUfll~{I'U'" ." ..
~l{11fi~lIumfl~flflj '1IVitJtM'1~Ufll~ {I'Uvit~'U flri:JJ1911tJeiH~1'Ul'U30 fl'U•

'VI\91~tJ'InllUfll~ {I'U1'j '11~{I'UtJ'U1I1~1\91M'UtJ'I'U'U'lfl~ ~hufl"l1'U flU U'j ~tl:JJfYfl'tll~'1Ml\91tJi{l1ilU...
l~tJM 1'IhdY'VITIm'V'l\9l1:JJlflWcN:JJl\9l'ji1'U80/80 19l'l\9lUH~ 4.1

\9IUH~ 4.1 U{l'\91'1f·mflU11m l~lhh ~-a'VITIfll'V'l'lf\91fn'j I~{I'UU'Ulfl tJ'U{l'\9Ijfl~1{l'v1~l{1fltJ:JJVill\91tJ{.. " .
flri:JJ{l'fHI{l'~:JJU'j~{l'lIfn'jW~1\91 l~tJ'I llH ff1MjllUfll~{I'Ui'Uu'j~tl:JJfYfl'tllllVi 4•

I .d 0 OJ '" I '" OJ '"M'Ul{1'V1 1I1'U1'U'Ufll'j {I'U fl~ll'U'U 'j~M1HI'j {I'U fl~ II 'U'UM~ 'II 'j {I'U E/E2

(E,) (E2 )

30 82.40 82.22 82.40/82.22

2 30 82.00 81.43 82.00/81.43

3 30 81.60 82.68 81.60/82.68

d '.<:::! Q.I~.<:::::I 0'91 .<:::::l 0', fjJ

1I1fl\9lU 1'l'VI4.1 11{l'\91'111'lf\91fn'jl'j {I'Ull 'U1fltJ'U {l'\9I'j fl\9l1{l'\9I\911{1fltJ:JJ'V'I11\91tJ'jfl~:JJ{l''j 1'1

1{l'~:JJU'j~{l'lIfn'jrn~1\91 l~tJ'IllH iJl.h~-a'VITIfll'V'l\9l1:JJlflWcN:JJl\9l'jil'U80/80 \9Il:JJ{l':JJ:JJ~il'UVi
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lnhtl~ 1 m~UUm~fl ihh~if'VlTIfl1'VHlcihHmucv1 82.40/82.22
<u

liU1t1~ 2 UH lUlJl;h~ihh~if'VlTIfl1'VHlcihHmucv1 82.00/81.43
<u

liU1t1~ 3 UHliYtI~'Vll'U ihh~if'VlTIfl1'vHlcilwmucv1 81.60/82.68
<u

& ~ Q.I d~, 'G) r:I cd 0 11) 31
G)f~llJ'U'j~~'UfI~U'U'U'Vltltl11tltl~'UlflillCV1m\91'j;Yl'U80/ 80 'Vlfllli'U~ n<u .,

'" • lJ lJ'I '" lJ '"2.2 ~(;lm~ l!f1~ 1~t'i'H1f11nJm It'i'U 1~'UflnmJ'UVllt1'tiVl m~!~t1'UH'U1•
Q.I ~~ c! 'iJ c:r.. t!, ~ ~ ....I c!d,.c=:t. d.

f1ij'Ui;T~~f1~li;T~V11t1f1ij1J'f'tlW'lij~fl{;l1li;T~H!i;T~1JlJ~~i;T'Um~tu'til~l'j tl~U'j~•
a:. r:I 'j) 3J q .::::! 'jJ.::::! Q.I .<:::I

l'I~fll'j 1lfl 'j l~lili 1fI11lJfll1li 'U1 ~'Ufll'jl'j tI'U~1t1'1f~fll'j l'j tI'UU'U1f1tl'U~\91'j fI\91•. "a:. r:I'JJ a:. 0', 'jJ a:. ..• 1 o'.c:!a:. ~ 0 Q..1 Q.I.<:::! Q.I ..• I e:9
1~\91~ 1t1f1tllJ'Vl1l\91tl'jfl~lJ~'j Hl~'jlJu'j~~lJfll'j ill'If1\91l'j tl~U'j~ ~lli 'j lJ'Ufll 'j tI'U'If'Uu'j~tllJffflEll•
t1~ 4 ~~ hi'Vilfll'j'Vl~~tl~tl'UUfllj tI'Uh~ljtl'Utl'U'U1~l~li'U tl~'IJ'U'lfl~ thUml'Uflllll'j~tllJffmJ1..

Q.I Q.I Q.J .c! Q.I .d

'\I~li1~tl'Vltl1il'U ~~\911'jl~'Vl4.2•

d a:. r:I ')J 'jJ <1 d 9J .<:::!

\91llH'Vl4.2 U~~~I'I~fllnlml~lili1f111lJfll1li'U1! 'Ufll'jl'jtl'U~1t1'1f~fll'jl'j tI'UU'U1•
fltl'U~\91ffl~l~1911Pi'1t1f1tllJVl1l\91tl{flcilJ~~ 1~l~5lJll'j ~~lJfll'jW~l\91 Ittl~m ~ dlli f 'U.

" ,
Uflljtl'U'If'U1l'j~tllJffmntl114l~'U'jlt1liU1t1

~1'U1'U
, d Q.I.:::!

li'U1t1'Vl 'Ufll'jtl'U

1 30

2 30

3 30

4.93

5.70

5.80

, '"fltlW 'jtI'U

1.50

2.03

1.50

o

103

110

131

0"

361

414

591

t - test

37.32

33.13

29.57. ,
~..::::::. .<:::! Q.I Q.I 0 Q.I .c:.a..::::! Q.I

~~1flq\91'IJtl~t 'Vl'j~~'U'UtlmfltlJ'VlH~tl\91'Vl'j~~'U.05 1.699 df = 29

li U 1t1 fI~U'U'Untl'Ulj (IWl~~ fI~U'U'Ulitl~lj (I'UU\91fl~Htl'U mh~nUtldlrltlJ'VlH~i1~~'j ~~'U .05 1~(1

fI~U'U'Ulitl~ljtl'U ~ ~flilf1~u'U'Untlwj tI'U~~l~'U 11l\911lJ~lJlJ~;Yl'U~fhli'U~ 11<u .,

lrltlVl'\Ill ill ll~ 'U'j lt1liU 1t1'IJtl~'If~fll'jlj tI'Uu'U1f1tl'U~\91ffl~l~1911Pi'1t1f1tllJVl1l\91tl{•
, 'j) , ,

milJ~fHl~5lJll'j ~~'UfllHU~1\91l1tl~m ~ dllif'UUflljtl'U'If'U1l'j~tllJffflEllt1114 1IPi'fI~U'U'Ulu~tI•
'd ,.::5.d ,do<:!! 00,1 d.

fltl'Ul'jtl'Uli'U1t1'Vllli'U1t1'Vl 2 Utl~li'U1t1'Vl3 fltl 1.50, 2.03 Utl~ 1.50 fI~U'U'U\911lJm~'U'\I~m'U11
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.. "
m ~(Jfl ~ It'W'Wfitl'Wl~ (J'WIt 1:1'~,:r;i1~l~ (J'WiJwn,lJ~T"J'Yi.u 11 'Wfll'J l~ (J'WlVl'lJ<U'Wtl~1~iJ'l1m:l1fl(J'I'l1-:j 1:1'il~

'"

Q 0' 0:::::), d Q.I d. dd 9J do

N" fll 'J llfl'J 1~'Yi It'lJ 'lJ1:1'tJ'lJtll'lJ m1'lJfl~ l'Yi'W'\JtJ -:j'Wm'J (J'W'I'll'J (J'W~ 1(J'If~ fll'J l'J (J'W
q

It 'Wlfltl'W 1:1'~ffl~l1:1'~~ l(Jfltl'lJVlll~tJ{ tl~'lJ1:1'~1-:jl1:1'1'lJ1h~1:1''lJfll'Jci';1~ l~tl-:j It 'J -:jff1'Yif'U'\.rm~ (J'W
q

" I I " I

i''W1.h~tl'lJ~ml11JVi 4 clf-:j'~'I'l~"tJ~tl'lJ'Wm~(J'Wi''W'l.h~tl'lJ~md1ilVi 4 h~l~(J'Wtl'W'lJl"l~'Yi'Wtl-:j
q

d l.d I.d. Q d Q.I.c1 dd 'j) d

~ 1'J 1-:j'l'l4.3 fl WiW(J It''~1:1'1'Wl'lJ(J~l'lJ'W'lJl~'Jlij1'W m1'lJfl~l'Yi'W'\Jtl-:j'W m'J (J'W'I'll'J (J'W~ l(J'If~fll'm (J'W
~ q

It'Wlfltl'W1:1'~ffl~l1:1'~~l(Jfltl'lJVlll~tl{ tl~'lJ1:1'~1-:jl1:1'1'lJ'lh~1:1''lJfll'Jci';1~ l~tl~ It'J-:j
q

'jJ I , 'JI I

ff1'Yif'lJU m~ (J'Wi''W'lh~tl'lJ~mJ1ilVi 4 clf-:j'~'I'l~"tl-:jtl'lJUm~ (J'Wi''W'lh~tl'lJ~ml11JVi 4

, C\

f11~ut\tl S.D.

4.10 0.30

4.50 0.51

4.36 0.49

4.57 0.50

'lJltl

'lJltl

'lJltl

v "" 0~ 1'1·H'YIfI 'l! fI fll 'i'l! 1~tT'\H)

5. '\J'W1~'\Jtl-:jl9ilfltlEl'J u,,~i-l'\Jtl-:jl9ilfltlEl'J~1tfl'lJi'~ ~1'W~1(J

7. fll'J 1 ti-l1 'Wfll'JtJtJml 'lJ'lJ~tJfl1'WiJml'lJl'Yi'lJl~1:1''lJ

8. 'lJ'I'l1~(J'W'I111:1''W''~

v _I 'i' <I~ Vv
m'l!'U'i~ ttl'lf'l!'YI t~'ill

"o 'I 'J/ "" 'J/ "" '" 'llLI9. 'I'll t'YitJ(Jlm'J(J'W'Jlt"~tl(Jlm'W'Wl'WtJm~tJ tlJ
OJ

d ~ tld. ~ I tJJ
10 'lJ 'I'll'J (J'Wfl tl'lJ'V4ll~ tJ'J ~l'V4 'J1~ 1:1'1'lJl'Jtl'l'l'lJ '1'1l'Wl 'WtJ'Yi11 'Yi'lJ' ~

4.53

4.57

4.63

4.33

4.47

4.70

4.33

0.51

0.50

0.49

0.48

0.51

0.47

0.48

'lJltl

'lJltl



~ 1'Ufll 'j'lh~~ih-l
_I "" ~I ~I": de!12. fl1'J1J'J~I:IJ'WNm1J'W'J~t1~I1J'W{1"'llWI

13. IIUU'Vl~{1"eJ1J1,*fhfl1:IJ~i'~I1J'W 1~111J~1t1
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4.27

4.53

0.45

0.51

:IJ1f1

1Jlf1~l'Jl'l~ 4.3 Vlu',hirm1t1'WiJml:IJflm11'WmJ1 'W'J~~U:IJ1f1~{1"~l~llf) l)fl1'J'Vlmu)'l
~ q

11'J~f1tlUfl1J 11t1'WI1~fe),111vb 1'11'11t1'Wn~~~'W 2)"tl'Wl~"tltl'lI91'H)mnll!;,\~{Y"tltl'lI91'H)f1EJ'J~t~fl:IJi'~~

51 'W~1tI 3)fi lVlll!;,\~l{YtI'll1'J~ f1tluiJml:IJ m:lJ1~ {1":IJ4)U 'Vll1t1'WfleJ:IJ.y:jll~tl{~ lVl'J1~{1"l:1J1'Jtl'VlU'Vll'W
" , ,

lumnh'j'Jl~ ll!;,\~5)IlU1J'Vl~{1"tlu1~rllfl1:IJVii'~l1J'WI~lh~ltl ril'Wml:IJll1'W~'W 'l"tltl'l

ir m1 t1'Wfl~l11'Wmit 'W'J~~U'JJlf1~



,
.<::\

UYI 'YI 5

~Q.J ;; d ~ Q.J d Q.J Q.Q fI 'j) .<:::::). fI, <JJ

fll11 'i)tJm ~'Ut'YHJVl\P1J'Ul'lf~ f111t1 tJ'UU'UlfHl'U 'ff\9lHl \9lTff\9l~ ltJfI e:JlJVllt\9le:J1fli~UJ'ff11~..
, " ,

t'ff~lJ1h~'ffufll1w;1\9l t1e:J~U1~ 1:hI11uufH~tJ'U'if'U'\.h~(llJf1tl£lllH14 l'U 11 ~t~tJ'U1:1~n~1:hUml'U

"fll nh ~(llJ f1mll<il'~'I11~e:J~mil'u ~'UUUu:J5'U~l'U'\.h ~tl e:Ju~ltJ.
1) 11tJ~~t~tJ\91'1f\91fll1t~tJ'U•

""2) Uv-l'Ufll1t1tJ'U

3) fiiJe:Jfll11~'If\91fll1t~tJ'U...
'J} ""

4) \9l'UUUU'lJe:J~'l!\91fll1t1tJ'U

'If\91fll1 t~ tJ'UU'Ulf1e:J'U'ff\9l1f1~i'ffl9l~ ltJfle:JlJ~lt\9le:J{tl~lJ'ff~l.:Jt'ff~ lJ'lJ';j~'ffUtll1 W;l\9l t~e:J.:J..
" ,

UH rll'l11U'I1fH~ tJ'Ui'U'\.h~(llJf1mn1J'¥14 l'Uh.:Jt~tJ'U1:1.:Jn\91rlluml'Ufll1U';j~(llJf1mll<il'~'I11\91

"e:J~mil'U \9l1lJ'I1~tl'ff\9l';ju';j~(llJf1mn Vl'Ylliflml'lf 2521 (QUmHUUH Vl.fl'.2533) iJ';jltJ~~t~tJ\91#i'.:Jij
q <u q q

0'" •••
1.1 f11e:J1:iUltl"Jltl1'ti"1

, ,
'I1tlltJ'¥1 6 Vl~.:J~l'UU~~'ffl';jtfliJ 'I1tl1mje:JtJ'¥13 U1.:J li~l'l1''I1fH~tJ'U1:1.:Jttl\9l';j1U';j1lJ.

,j'e:JlJ~ 'I'11f111'Vl\91"e:J.:J,e:JflU11m~tJlnUUH~1.:J"1 ~iJ\9l1lJ1j';j1lJ'lfl~ UH~lJ H';i~Jl H';i.:J1l!lJci1.:J UH..
ti1tJ\91'Vll'UH';i~ulit'l1 ~tl 'ff1U v-l~fll';j'Vl\91~e:J~U~~11tJ.:Jl'Uv-l~•

••• 0' "".1 "'. I "" 0' I '1 'I 'J} 'J} "j11~Uv-l'U ltml~'I1 e:Jflu11tJU~~t~e:Jtlu1~mJii'IJe:J.:Jt~'U ~\91tJt'lffll1lJ';j'i)lfH';je:J.:JH';i.:J~ ~
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'il1fl\'l 1'tdhJlVt1 "fl'ff\911~~m'll'U\:J~'U 'il~!lf'U 1#l11!iftlt11~1i'1 'Ufl11!~V'Ufl11 'fftl'U
'U

~ I ~

11tl~!!H 1#l!!~ 111~l9il~"l 11iJ\911JJ1i11:IJ'lf1~llH~:IJ !!HtJ1 m~l,r:lJth~ !!1~li'YV~l'Vl1'Um~
, d

!!:lJm"fl

'il~1l1~'ff~A l~tll,xiJml:IJ1 ml:IJ!'lYll'il I~Vln1J!~tl~1l1~ iJiflEl~hJfl11a-~!fl\91
q 'U

9J 'j) •.• I 9 cl 1 & 9J 9J Q d' co! d I .c:!Q

fl 'Ufll1 'Vl~~tl~'ff11JV-m'ff'U!'il!m~m'UflW m'1ltl~fl11fl'flEl1mlm'Vll~~ l'U1'VlCJ1fl'1'ff\911'VlJJ\91tl'lf1\91
q q 'U

1l1~~1'1'U Ulfll1JJ1fll1JJ!'lYll 'il!~Vln1J!~tl~m ~JJ11i'1l1~ lV'lfUI 'U;1\91111~~1'1'U
'U

n'ilm1:IJ a-~!fl\91111J11:IJ'lYtl:IJ~Y\1fl11'Vl~~tl~ tlfi1l11V
'U

~ dO 'j) ci Q.lQQd'~.d

!'Utlt11'Vl'UlJJ1'ff11~'lf~fl1111V'Ull'Ulfltl'U 'ff\911fl\911'ff\91fle:Jl1tl~ll H 111~fltl1J11l~lvm.J1V
q

".c:! I Q,I d

fl1111V'W3 t1'W1V~~'U

1.c:S I cl
t1'W1V'Vll m~ll:IJm"fl

m"hV11 2 m~ l,rJJcil~

mJlv11 3 111~li'YV~'Vll'W

"
!!N'Wfl111~V'W1'W'lf~fl111~V'Wll'Wlfltl'W 'ff\911fl~l'ffl91#llVfltlJJv:il!\91tl{ Yl~ 3 m.J1V iJ

q

"11V"~!BV~~~l9itl11liJ

"v)' ~
2.1.1 Af/18fJ'J.Jmml1

\91tl'W111.1 flW"flElW~'1Itl~ll~m~fl
q

2.1.2 U'/.,rJflVl
Q.J I did .& Q.I , dd I

1) fJW~flElW~'1Itl~!!JJm~fl !!:lJm"fl'fflJJ11tl~~~~1\91t;l\911~"l 'VlJJ'ffl'U

1l1~fltl1J'1Itl~!t1~fl 1#l m ~~~~~'1IeJ~ll~m~fl'il~iJ:IJlfl~'ff~~ril'Wll mv~ ~!~Vflll~l!!~m ~fl ll~m~fl
'U q

'J/ 'J/ " 'J/. 'J/

iJ 2 ,Jl ~tl,Jlmi'1e:Jlm~,Jl1~!!~m~fl ,JlmiJeJ'Wn'Wdje:J11'W!'lYlt11n'U'il~N"fln'Wril'W!!~m~fl,JlI9iNn'W
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"" '"2. 1.4 fl fmnUf)1 1f'WU

, '"1) 'Vl~ 'ff t) 'lJml tH 'Hl 'W

2) ~1J~'l5~f11) ~~V'Wlt'Wlr'lt1'W 'ff\9lf'fl~l'ff~~h£Jfl mrvh~\9lt){
q

3) ~N%ill'ffm'Wf11)W (l'W'l5~f11)~~V'W)
u q

4) rll)l'U (l'W'l5~f11)~~V'W)
q

5) 'Vl~(jt)~ (tJ5-U~'Wt)fl'l[~f11)~~V'W)

6) 'ff) tJdJ 'Wt)~rlml',lJr (1 'W'l5~f11) ~~v'W,11flt~ V'W~ l'lJn'W t)fjtJ) lV)
q 'U q

7) -Ulml'lJntJ1~
'U

8) tJ) ~ ~iJ'Wl1~ ~~~V'W

d '"2.1.5 iHW1J11£1Uf)116r'fJU

1 did
1) CD-ROM 'Yl'W1V'Vl1 ltHU'lJt'Y!(jfl

2) mit)~
9J

3) £J1~~'ff'W

"'" '"4) 'V'l'W~)V'lJ

"'"5) 'V'l'W'U~'U)~

2.1.5 f)11'lh:::dlu

, '"1) V1~'fft)'lJflt)'W~)V'W

'" ~2) fl1nJ'WVlflf11)V1~(jt)~

3) tJ)~~iJ'W 'Ulflt~'lJ'lJNm1~)~wjl~~~V'W
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'"lV 1 ""2.2.1 If/l!f1''HlUB'H1

\9H)'U~ 2.1 fl'J1JJ'ViJJ1U'lJe:J'1u'J'11,rJJG'J'1

\91e:J'U~ 2.2 lh~ leJ'l5,1Ht'l~ 1'1'lfJ'lJe:J'1H'J'11,rmi'J'1

2.2.2 mnRVI
, v

1) H'J '11,rJJG'J'1~e:Jm'1~'1\91\91'lJe:J'11m)'ViiJ~e:Jl\91tlyhl11l\91tl\91tlt'l'1ri~'U hml'J '1
<tI q q <u

V

l,rJJG'J'1 'il~~'1\91\91l\91tl~l'1 "ll11\91tlt'l'1ri~'U htl llil1l\91tl'Viirtl'Vi~e:Jllll 'lJ'Ul\911m;J'Vi~e:Jl~tl'il~\91tlt'l'1ri
q,J q <tI q u <tI

V V
~ I 'jJ ~ <JJ cl 0 9 r;JO.J I ~ 'jJ
~'U!lJJJe:J ll\91tllJJmtllfl'JJl\911'UJJltl tl'il~'I'll m'J\91tl\91tlt'l'1lJ~'U'l51t'l'1

q <u

" I <; 0' <; <; 9/' " 1 <; 0', 0 9 9/";' lit 9/ •
2) lJ'J~ W'l5W!t'l~ L'I'lfJ'lJe:J'1!!'J'1L'UJJm'1 lJ'J~ LU'l5W'l5'U'I'll L'VilJ'1'lJe:J'1Nt'lLJJ\911'1

jJ , , y

"l \91tlt'l'1ri~'U llit'le:JeJl1Jl1B'U 1'1'lfJ'lJe:J'1!!'J'11,rJJG'J'1l'lf'U tihl11'IJe:J'1\91tlH\91tl !!'J'11,rJJG'J'1~'1iJYl'1
<u

1J'J~ lu'l5,1Ht'l~ 1 'I'lfJ

'" ""2.2.3 flflfl"i"JUfl1"Jf'ifJU

1 d

1) 'I'l\91lJe:J1Jtle:J'Ul'JU'U

2) ltl\91'l5\91tll'JL~m-JH'U'Jf1e:J'UlJ\91i'f1~1lJA~ 'JUf1e:JJJVl'JL\91e:J{
q

3) LN91WlJtll'Utll'JW (l'U'l5\91tll'JL~eJ'U)
u q

4) rll'J'J'il (l'U'l5\91tll'JL~U'U)
q

5) 'I'l\91t'le:J'1(1JiiU~'Ue:Jtl'l.f\91tll'Jl1tJ'U)

.1;:1 0' 9/
6) lJ'JlJLlJ'Ue:J'1f1f1J1JJ'J

q <u

7) 111f1J1JJn1JH'
<u

8) lh~LiJ'Umr'1L~eJ'U

d ""2.2.4 UBfl1"Jl"JflUfl1'iUBU

1) CD-ROM m-bu~ 2 HH l,rJJG'J'1
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2) ~f)'lJtH'l

"" 0' 0'

3) 'Wlt'iJm'lJeJ'j~

2.2.5 'iJV/'lh:;:gr.:jrl•

"2.3.1 t rl1TfrJ.:J ruml1

\9IeJ'U'¥i 3.1 mllJ'\1lJ1eJ'\JeJ-:JH'j-:Jt~hJ~'Vll'U

\9IeJ'U'¥i 3.2 '1h~ leJ'l1tfH'tl~ lmJ'\JeJ-:JU'j-:JtiYeJ~'Vll'U

2.3.2 UU1;)v/

1) UH tiYeJ~'Vll'U t~wt'j -:J~tn~~'UtrleJnm'jtfl~tJ'U ~'\JeJ-:J1\91(l UHtiYeJ~'Vll'Uyh
q

I I jJ I "

1.11'1\91(l tfli1eJ'U '¥ieJlf)~'U '\1~tJ"*l'tl-:J 1\91(l'¥invh", r:11'\J'j'\J'j~ 'iJ~tn~u HtiYeJ~'Vll'UlJ1f)f)'"h 1\91(lr:11t1 eJ'lJ
q q q q

"2) '1h~ leJ'l1tfm'l~ l'Vl'l:J'\JeJ-:JUHti1eJ~'Vll'U UHti1eJ~'Vll'Unl'1-:J'l.h~ leJ'l1tfU'tl~ 1'Vl'l:J

~ ,::! d cI, d '9J QJ ~ 0 31 lfJ I~ 9J
'lJ1-:Jm -:JU'j-:Jtl:'feJ~'Vll'UlJ'1h~ leJ'l1'U 1'l1'WU'j -:Jtl:'feJ~'Vll'W'j~'\111-:J'jtJ-:Jt'Vllf)'lJ'W'U'Vll1.m'j 1 tlJ'tl'U'tllJ

'lJ1-:Jflf-:Jl~'U 1 'Vl'l:Jt'l5'Um'j 1."*'j(l,)meJl'UeJ'UI9l'~11inJliJ'U'\1~tJ~'U yh 1.11'lfl~mllJ~eJ'U tflteJ-:Jil'j~
q

'" d d ~ '" d _I '1 0'
2. '\1'tl-:J'iJlf)!'jeJ'U "UHtl:'feJ~'Vll'W" HrlJ 'Uf)!'jeJ'Ul:'fllJ1'j(l'lJtJf)lJ'j~ W'l1'UU'tl~

1 'Vl'l:J'\JtJ-:JU'j-:Jli1eJ~'Vll'U1¢)(lf)JleJ-:J•.
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"" CI2.3.4 fHJtl'J'i:JJ f)l 'JI'mu

1) 'Vl~bH)lJntlh!t1eJ'U

2) t1'1~ 'l5~f1l'j t1t1h!tth!1fl tlh! bY191i'fl~l bY191~ 1tlfl tJ'l,J'vhtl9ltl {
q

3) tN~tubYmh!fl1'jci' (1h!'l5~fl1'jt1t1h!)
u q

4) bll 'j 1 'il (1h!'l5~f1l 'j t1t1h!)
q

5) 'Vl~bltl'l (1JBU~h!tlfl'l!~fl1'jt1t1h!)

_ I ~1 " 9J
6) bY1lJtlJh!tl'lflf1111J'l

7) tJlf1111Jn1J1'*
'"

8) 1Jn:tiJh!t1~'lt1t1h!

."j CI

2.3.5 flofl1'J!'Jf)U f)lnrfm

1) CD-ROM 'l1'1l1t1l13 U'J-:Jt~tI~'Vllh!

2) flritl-:J

9J

3) tll'ltbYh!

"'" d4) V'lh!t'jtllJ

"'"5) V'lh!'lJ1'IJ'j~

, d

1) 'Vl~bYtllJfltlh!t'jtlh!

'"&2) fl1'jlJh!'Vlflfl1'j'Vl~bltl'l

3) 1J'j~tiJh!'illmtlJlJNm1~'j~wh'lt1t1h!

... 1 ~ tj} ~ 1 do Q.I d

4) lJ'j ~tlJh! 'illflf1111Jfl11'l1h!l'IJtl'lfl1'j'Vl~ bYtllJfltlh!t'j tlh!Ubl~'l1bl'lL'Jtlh!

"1,*'l5~fl1'j t1tlh! lJ'j ltlbl~tatl\9\~'liJ•
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~ ,
dl 'Vi~ 1)irfl! j f.I'U~\n.h~tllJ ft fl 'J:j ltJfi 4
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flnh

.d. QI Cl,~ r:l9J Cl, r:I, r;J Q. •.• I cr'd,Q dt
'l51PlO1'jl 'HJ'UU'U1fleJ'U {Y\9n"fl\9'l1{y\9'IIPl1t1fleJtl'V'l1t\9'leJ'jfl(;'ltl {Y'j1~t{Y':itllJ'j~{Y'lJ01'HU 'l51\9'1t':ieJ~

q q

31 I 'J/, 1

m ~ rlll1f'lJ11mj t1W~'Uu'j~tl'.lJflmnlH14 ~1Pl'l'11~'UtVlm~'UiYeJ01':itj t1'U01'j{YeJ'Urlll1f'lJfl'j~{yeJ'U
'U ••

1lPltltu'U 1,r11 mjtl'U 1l'1'tjtl'Uf ~lflUfiu~~~ ~ 'l1mjtl'U 11'1''VlIPl(;'leJ~U(;'l~11tltl'UeJf)U':i1tltl'lJt~eJ'U11mj t1'U

l'Uflritl ~~{yeJlPlflfttJ~fl'lJ'V'l':i~'j1'l5Uwru~f1l'jflmmt'Yi~'l51~ 'V'l'Vlliffm1'l5 2542 l1tl1\Pl4 tll\9'l'j1 22 f1l':i
q u u q

QI & 'j) & QI' j}.d. .d. do 'j) QI 111 'j) ~'9/d

~IPlO1'jfl'flll1\9'ltJ~t11Pl11(;'lm1vH'j t1'U'Vlflfl'U tlflJ1tl {Y1tll'j (H'j t1'U':itt'1;'l~'V'l(P)J'Ul\9'l'UttJ~ !1PlU(;'l~tleJ11vH'j t1'U
'U q QJ QJ

, " ,
rl1f1W'¥i{Y1Pl~fl-n~t~'U01':il,*t'Vlfl1'U hVfltJtl.w1t\9'ltJ{tVltJ{Y'l1'lJ{y'U'U01'jtjtl'U~ U(;'l~l1tl11Pl 9 tll\9'l':i1 67u q q QJ

, "
f 21191'tJ~ri ~t{Y~tl 1,riJ01'j 1~t1tt(;'l~Vl(P)J'Ulf1l':iN~\9'IU(;'l~f1l':iVl(P)J'Ult'Vlfl1'U1(;'lVtVltJ01':i flflll1 ':i1tl-n~f1l':i

~IPl\9'lltl \9'I'j1~{YtJ'lJ U(;'l~U':i~tiJ'UN(;'101':il ,*t'Vlfl1 'U1(;'lVt~tJf1l'jflflll1 t~tJ l,rtf)IPlO1':i l,*~fi'.lJ~lm'l~tl1tll~
q

O1'j tj t1'UO1':i{YtJ'Uflri'.lJ{Y~l~t{Y~'.lJ u'j~{y'lJf1l':iW;1\9'1 ri1'U 1mUfl'j 1,*1~{ytJ'U 1 IPlt1f1l':i
q u ••

'lJ'j 'j t11tlU(l~ 1,r'l1 mj t1'Utl1'U 1111~iYmj t1'U t~tJ~ ~lfl'lJ11Pl~mt(;'l~tJumw O1':itj t1'Uf1l'j {YtJ'U fl nVl(P)J'U1
q

'l51Pl01 'j tj t1'UU'U1fltJ'U {y\9'Iffl~1{Y19i'1'1'1t1fltJtl.w1t\9'ltJ{t~'U~tJ01'j tj t1'Uf1l':i {YtJ'Uflri'.lJ {Y~1~t{y~'.lJ
q q

d'.d,Q 'j) at. r:I.& C! d 1 1 e:! d 'j) Q.I .d ~ d d

11':i~ {Y'lJO1'j ill 'l51\9'11IPltll 'l5fltJtl'V'l1t\9'lm C)1~l.)tJtll'Ut'Vlfl 'U (ltl'Vll 'l5tllfll 'Uil~~'lJ'U tJfl'Vl~t 1I'UeJflH'U1'Vl1~
q

.J d9 'JJ = •.d", '9 'JJ.o'1 AI 1 ..1 '"
11'U~'Vl!'l5 fleJtl'V'l1t\9'ltJ':i'VltltJtI !mlJ'UlJ'j~ t1'l5'U\9'ItJ01':it':itl'U01'j{YtJ'U

'U

QI d QI Cl,Q r:I 'j) Q. r:I, 'j) Q.

01 'j 'V'l(P)J'U1'l51PlO1'j t'j t1'UH'U1fl tJ'U{Y\9'I':ifl \9'11{Y\9'IIPl1t1fl tJtl'V'l1t\9'ltJ':i fl(;'l tl {Y'j 1~t{Y':itl
q q

, )J, 'jJ

11'j~{Y'lJ01':i W;1\9'1 tj tJ~m ~ 'i:Y111f'lJ'l1 mj t1'Ui'UU':i~l.)tlflflll1iJ'¥i 4 1l'1'f'lJfl11tlm ill l\9'l':i1~{ytJ'lJti7tJl1l
q

~lfl m~l'jVtfllltl {y\9'I\9'IiY'Ul9i'flfllllUt'Vlfl'tl rl1'l1m1'U01'j11'j~l.)tlflfllll~~W1IPltJ-ntllil'W 1l'1'f'lJfl1
q q

~
H'U~'\.11f1l'jtJtJflU'IJ'lJ'lJ'Vlt'jtl'U~lfl 'jfl'.m.{Yfl'j ':itJIPl1'V'l1j'VltJ~Nfl'.IPl'j.l~Yl'V'lV ill {y~'lJm 'jfl'.IPl':i.'lJUN'l51~

q q

\9'Imfltl 2545
q
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OJ

tlTJ1JUl
"

rlll11

~11'jjty

lJ'Vll11

rllLl'W~l11'Vi t.i ltlf111 ~jt1'W

ri 1 'W1J1 ~ fl tllJ '\J tl ~'If~ fll1 ~jtI 'W~~'W1 fl tl hi ~ \9l~ fl ~1~~~1 tI fl tlll Y11~\9ltl {
q

~
'Vi'Wl

2

3
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o 0' ~
fll Ul-!~l-!1 'l1l-!1£.1 fl1 ';i!';itll-!

~ I V V

~ lJ II 'lJ'lJ~lJ -:JllJYil~ ~lnfl1~i')Vfl~ -:JlJ ~eJ'l5~fl1~ (1VlJlllJ lfleJlJ 'ff\91~fl~i'ff~~1V
q

, " .
fleJJJ-Wll\91eJ{ nriJJ'ff11-:Jl'ff1JJ'lh ~'ff'lJfl1~w9fi\91 11eJ-:JllH i:hl1~'lJl1 m1 VlJ ilJ'l.h ~GJJ ftmnuYi 4

q

"'lh~neJ'lJ~1V'\1l-hvnnI1VlJ 3 m.llv \Pi-:JlJ

2.1 flllJJ'\1JJ1V'lJeJ-:Jll1 -:J1 ~JJ~l-:J

2.2 'lh~ lV'l5Ull(l~ l'V1fl'IJeJ-:Jll1-:Jl~JJ~l-:J

,ci ci
'YiU1tl'l1 3 l!1-3liJtlVlmU

3.1 flllJJ'\1JJ1V'lJeJ-:Jll~ -:Jli1V~'V11lJ

3.2 1.h~ lV'l5Ull(l~ 1'V1fl'IJeJ-:J1l1-:JIi1V~'V11lJ

3. lllAllJfl1~'ffeJlJ

'" dI4. 11'lJ'lJ'lJlJ'V1nfl1~'V1~(leJ-:J

5. mJmWfl1~'V1~(leJ-:J
q

", ,''l3J ~ .& ~..!l d'l3J9 d 1 .c::1
1. neJlJ 'l5'l5~fl1~I~VlJ fl~m~ftmnllJeJml~eJ-:Jll~-:J 'V1 'l5tlJ'l5~fl1~I~VlJeJV1-:J(l~leJV~ mn

q ••• q

'fflJJ l~ Gm'\1'W -:JiYeJrillJlviJJl~JJ 'l,xl1m1 VlJ 1~~~I1JlJ fl1~~t~~lJ

2. fl ~fll~ ftnfll'l5~ fl1~ 11VlJ mh-:J(l~It)V~il~~~lliJlJn~m~ JJfl1~ 11VlJ fl1~'ffeJlJ eJV1-:JI~
••• q

iI Y 'j) I

1l(l~ij'lllJ \91eJlJ fl1~ 11VlJ fl1~ 'ffeJlJ eJV1-:JI~1l(l~Il~(l~,jlJ\91eJlJ fllm~ 1\911vJJfhmJJ fh9fll ~-:JlVJeJ'lflf.Jl'\1~eJ.•.
QJ d ~ Q.I Q ..:::!9J Q,I

lJn~VlJWBlJn~VlJJJ'lJB'ff~'ffV

d .d .1 a' 'l'JI di do
3. m fll~ 1\91~ VJJ'ffB BumT.\H11~'V1~(lB~ '\1fl':i1J\911JJlllAllJfl1~'ffBlJ C)1~fll~JJ 'iJllJ llJfllU\911JJ

••• q

, Q.J .d. Q.J d jJ .q cI ~ ~ t dd 9J fj) I d

n(lJJ'lJB~lJ m~ VlJ ll(l~ 'iJ~I\91'WJJ'\1B~fleJJJ'V'lll\91m 1l(l~\91~\91~lllAllJC)1~'1'\1'V'l~BJJnBlJl~ VlJ
q
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4. 1'1'JI9i'5·re:J1l'lJl t11~ f11'H1 t1'W1)1f)'l5~01'J t1 t1'WH'W1fl5'W b1'\9lffl~1b1'I91'~ltlfl5:lJVl1t\9l5{ 111
'lJ q

"Q.I.c! <j} 9 do 1 .c! 9 'jJ Q.I d <JJ&. 9 I

'Wf1t'JtI'Wt'\J1~1)tb1't1f)5'Wtt~::;'l5tt1)'l ~'Y!'Wf1t'JtI'W'Jtl'liJ'Vl'lJl'Vl'\J5'l\9l'W1'Wf)~:lJ
'lJ q

5. n5'Wb1'5'W 1)::;19i'5'l111um1t1ml1HiJiJ'Vl~b1'5iJn5'Wt1t1'Wn5'W t~5'V1~b1'5iJtb1'~1)tt~1 H'li'l

m':lJUf1t1 t1'Wtt~~::;f)ri:lJt~5f)t1 1m!lt~m;hm! l~lh::; b1'1'W'l1'Wq q

"ot:::l. 0 vrut:::l.
f11'lf Wil-.:)j;Jl'Yi'J'U'U f)!'UJ'U

Q.I.c! <j} d 'j)~ <j}.Q rI
1. 'Wf1t'JtI'W\9l5'l:lJfl11mVl'W il1'W01'J hfl5:lJVl1t\9l5'J'V'Wb1':lJfIJ'J

'lJ ~

I do 9J 0 <JJ.t!::::>. I d

3. f) 5'Wt 'Jt1'W1)::;\9l5'l'VllHiJiJ'Vl~ b1'5iJflJ1m t~:lJ 1)lf1tt iJiJ'V1~b1'5iJf)5'Wt 'Jt1'W
'lJ

4. U f1t1 t1'Wtt~~::;f)ri:lJt~5f)t1 1m! 1f)ri:lJt~5t~'W Nlh ::;b1'1'W'l1'W
q q 'lJ

Q.I.c! <JJ 0 I

5. 'Wf1t'Jt1'W1)::;\9l5'lVltl1t11:lJ\9l5iJfI1m:lJ5t11'lb1'~flJ1:lJb1'1:lJ1'JG
q

" .
6. irf1t1 t1'WI9i'5'l191'l11)1J51J~fl1)m 'J:lJ hi'lf1'Wt.w 5'Wtri'W1)'W'I'1111101'Jt1 t1'Wri1i'1

7. t~5t1 t1'W1)iJH~lt1 f1t1 t1'W1)::;19i'5'l'l'11ttiJiJ'V1~b1'5iJ'Y!~'l t1 t1'Wt~5m 1)::;1~lh::;tiJ'Wfl11:lJ
'lJ
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1) I1w~m'JW~'Utl-:Jll1Jt'VI~f1 111Jt'VI~mnm'Jtl~-:J~~l\9ltJ~l-:J "l ~iJri"J'l...!lh~f1tlu'Utl-:Jt'VI~f1

,~ llH~-:J~~'Utl-:Jll1Jt'VI~f1 'il~iJmf1~~~~riTWtJmV~-:Jt1eJf1il~1111Jt'VI~f1ll1Jt'VI~f1iJ 2 ~1 fitl~1t'V1i1tl
~ q

'j/ j). 'j/

ll~~ '11'11191' 111Jt'VI~ f1'11'1t'V1lJm...!f1h!tlJmh...!t'lJTVlltl't..l'il~f-.l~f1f1h!ri1h!1l1Jt'VI~f1'11'1~1-:Jf1h!'il~~~f1h!
'lJ

cI 1 cl ~ ~ I d d~ ~ ~ 9J I cl d
2) tJ'J~lV'15h!'Utl-:Jt!lH 'Yl~f1 'U1t'V1h!tl'Utl-:JlllH'Yl~ml~'l5'V1ftt'VIh!tlll~~'U 1119l'Utl-:Jll'lJt'VI~f1'il~'l5

'" atfHl m ';ill fll'H'nJU

1. 'V1~1:YtlUntlh!t1Vh!

2. tll ~'l5~f11'Jt1Vh!1lh!1fltlh! ~l9lffl~l1:Y~ 191'1Vfl tl'lJoW1tl9ltl{
q

3. tf-.l91U1~mh!f11'Jill (1h!'l5~f1l'J!~Vh!)
u q

4. -ffl'J1'il (1h!'l5~f11'J!~Vh!).
5. 'V1~~tl-:J(tJBU~h!tlf1'l!~f11'J!~Vh!)

6. ~'JtJt1jh!tl-:Jrlml'lJr (1h!'l5~f11'Jt~Vh!,irm1vh!i1'lJf1h!tlfitJ'J1V)
q ~ q

7. Ulfl11'lJrLtJ1i'~
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d '"nf)fll <,j!'J U'Ufll'HH)'U

1. CD-ROM 'Y'iU":WVl1 tl'j\llllit'Y'i~f1

, d
2. tllH'Y'il;1f1

4. \9l~1J.,

'" dI2. f11'jU'U'Ylf1f11'j'Yl\9ll;1tl\l

3. 1J'j ~tiJ'U'\l1f1tlUU llm1\9l'j~'Y'i 11\ltj tJ'U

4. 1J'j~dJ'U 'iJlf1'fll1:JJA' 11'Y'iU'l'Utl\lf11'j'Yl\9l bYtlUtltl'Utj tJ'Utll;1~'Y'i~\Itj tJ'U

., '"l'l'U1U'tl 2

2.1 'fl11:JJ'Y'i:JJltJ'Utl\lm\llU':JJcil\1

2.2 1J'j~ ltJ'lft1'tll;1~ l'YlfJ'Utl\lllH lU'lJci1\1

. "
1) llH lU'mh\l;jtltt'j\l~\I\9l\9l'Utl\lll;1f1Vlii~tll\9ltl'yh1'11'1\9ltl\9lf1l;1\1ri~'U hmt'j \Ilumh \I

~ q q ~

" "'iJ~~\I~\9l1\9lq~l\l "l1 'I1'\9lf1l;1\1~~'U1l;1f1lhjl11\9lql1'1!f1'Y'i~tltlJl 'U'Ul\9l1m1i'Y'i~tlt~f1'iJ~\9lf1l;1\1~~'UtbY:JJtl

191 d. V d 0 ~Q.o' I': 9J
tl\9ltl1:JJtl1f11fl:JJl\9l1'U:JJlf1 f1'iJ~'Ylli'Y'il\9ltl\9lf1l;1\1bY'V'l'U'lfll;1\1q .,
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2. 'I1~'1'il1fH1t1'W "UH lU:lJri1'1" U~l irfH1t1'W1~n:lJl'Hl 'lJ'e)fllh~ lt1'lft1m'l~ l'\11El'U'e)'1U':i'1

1U:lJri 1'1llPl't)fl~'e)'1
'"

, ""1. '\I11Ol'ff'e)'lJfl'e)'Wt':itl'W
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<=I

'U 't1 't1 6

~'icUflTj1~£J elflcU'il£Jf-Hl Htl~~el~~UelHU~
"

~Q.I ~ Q.I d Q.I ~:::v:=::t. r19J ..::::to rI, 31 .<:::l.

fl1~ 1 'ilm'V'ltl'V'lWI'W1GJl'flfl1~I~tJ'WU'W1fl tl'W'ff\91~fl\911'ff\91fl1tJfltllJ'V'I11\91tl ~fl~ lJ 'ff~ 1~I'ff~ lJ..
, " ,

'lh~'ff1Jfl1~ci';1\9111tl~U~~ ~111-r1J'\rm1tJ'Wi''W'lh~tllJ~mniHi 4 1'W1HI1tJ'Wa'~flfl~lUm1'W fl1~

"
'lh ~tllJ~flfJ 1:O~111flfJYltJ1i1U iJ'ff1~~~1r1qJ'Utl~fl11~11i1'W fl111 'W'U'W\91tl'W~N "l \91~tlfl 'il'W~~ fl111:O tJ

"
'ff1t1'~~~u.

do Q.I d. 'JJ Q.I ~~ cI 9J ~ tI I

1.2.1 l'V'ltl'V'lWl'WlGJl'flfl1111tJ'Wfl1tJU'W1fltl'W 'ff\91~fl\911'ff\91fl1tJfltllJ'V'I11\91m fl~lJ..
, " ,

'fff 1~1'ff~lJtl1~'ff1Jfl11ci':J11\9111tl~m ~ ~111-r1JUm~tJ'W'Jr'Wtl1~tllJ~flfJ1ilVi 4 1'W11 ~l~ tJ'Wa'~flfl '(hufl

~1'Wfl11t11 ~tllJ~flfJ1:O~111fltlYltJ1i1U 1,xiJtl1~iY'Vl1jfl1'V'1\911mflU! ~ 80/80•
~ Q.I d. Q,I.<:::l.~ cI j/ ~ tI 0 Q,I Q.I

1.2.2 1'V'ltl 'V'IWI'WlGJl'flfl111 ~tJ'WU'W1fl tl'W'ff\911fl\911'ff\91fl1tJ fl tllJ'V'I11\91m 'ff11111J'Wfl•" .
l~ tJ'Wi''Wtl1~tllJ~flfJ1iJVi 4 1'W11 ~11tJ'Wa'~flfl'(hu m1'W fl11t11~tllJ~flfJ1:O~111fl tlYltJ1i 1U 1,xiJm1lJ.. " ,
tl1111U 11'Wfl1~ 11tJ'Wl~lJ';'W mi1~iJu tJ~1r1qJ'Vl1~'ff~~lh~~1J .05

~ .dl c:. d 9J d. <r 61 fj) d Q.I ~~ t/3J
1.2.3 l'V'ltlft'flfJ 1m1lJflfll'l1'W'Utl~~m tJ'W~fltJ ~GJl'GJl'flfl111~tJ'WU'W1fltl'W 'ff\911fl\911'ff\91fl1tJ

OJ •

" .
fl tllJ~11\91 tl{ ~l11-r1JU m1 tJ'Wi''W'lh ~tllJ~flfJ1iJVi 4 1'W1Hl~ tJ'Wa'~flfl~lU fl~l'W fl11t11~tllJ~flfJ1

Q,I Q.I Q.I d

'il~111fl tl'VltJ1i1'W•
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"2.1 <J1~f1l'J!~tit-ALL'Wlfltl'W{l~ffl~l{l191' ~ lt1fltl'lJ~lWltl{ ff1'\1f1J'l1fl!~ tI'Wi''Wlh~()'lJf1mn.
~1'W 80/80

" .
2.2 'l1fl!~tI'Wi''W1h~()'lJf1flfll1J'¥l4 1'Wh\l!~tI'W-ff\li1ml1'l1m1'Wf1l'J1h~f1'lJf1flfl1;ij\l'\11~

tli'l tl1i1'U ~!~ tI'W1~tl1 ~<J1~ f1l'J!~tI'W!!'Wlfltl'W {l~1fl~1{l191'~lt1f1tl'lJ~l!~tl{ flci'lJ{l~l\l!{lj'lJ...
I I 'JJ I

lh ~{l1Jf1l'Jill;l~ !~tl\lm \l lJf111'lJfl11'\1U11'Wf1l'J!~tI'W!~'lJ~'Wtl~l\llJ'l1mhfity'Vl1\l{li)~'¥l'J~~1J .05

2.3 'l1fl!~ tI'W~!~ tI'W1~w1~<J1~f1l'J!~tI'WH'Wlfltl'W{l~1f1~1{l191'~1t1f1tl'lJ~1!~tl{ ff1'\111J.
" .

'l1fl!1 tI'Wi''Wlh ~()'lJf1flfl11J'¥l4 1'W1'J\l!~tI'W-ff\li1~ff1'l1m 1'Wf1l'J1h ~()'lJf1flfl11l\l'\11~tll1t11i1'U.

oQr..:::t 0 ~ ~ Q.J

3. 11iVll!'W'Wfll1111t1

, " ,
3.1.1 1h:tj'1f1tl<J;n,nUf)l'i'1iJ'fJ fitl'l1fl!~tI'Wi''Wlh~()'lJffflfl11J'¥l4 1'Wh \l!1t1'W

-ff\li1~ff1'l1m 1'Wf1l'Jlh~()'lJf1flfl1;ij\l'\11~tll1t1'Ii1i1.
"3.1.2 f)(j'Uv11fJfh.J , ~ 'lJ1~1flf1l'J ri'lJH1J1J'\1mtli''W 1~tlV11fll'Jrim1 Tt)V1\l~1t1~1fl•••

h \l!~tI'W~lJt1'tl\lUfiiJ~f1l'Jf1tl'lJvht~tl{ ~l'Wl'W 52 1'J\l!~tI'W1~tl1~11i1l1J\Hnfl '~h \l!~ tI'Wtl'41J1~
" .

1~'\1'Wtl\l'U'W<J11~ri'lJtlV1\l~1t1~lfl'l1fl!1t1'Wi''WU'J~()'lJftflfl11J'¥l4 ~l'Wl'W 6 t1'tl\l '~'I1'tl\l U.4 / 31~tI..
.<:::::tod (V .:9 d <V d 0 0' I I ~ ~ Q.I d

TIi~1JUmfl Cji\l'lJ'Wfl!'JtI'W~l'Wl'W51 fl'W 'Vl1f1l'J{l'lJtltl1\l\llt1!'V'Itl!~tlfl'Wfl!'JtI'W 30 fl'W.
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lnhCl~ !to~ !!'H!!1Jm~fl nlh~ff'Vl1jfll'VlO~hHflWq,f 82.40/82.22
'"

lnl1ClVi 2 !to~ !!'H iUlJci1~ nlh~ff'VITIfll'VlO~lU!flWq,f 82.00/81.43
'"..

lnl1ClVi 3 !~O~ !!'H!i1ml'VI1'U nU'j~ff'VITIfll'VlO~l'U!flwq,f 81.60/82.68
'"

2) !! 'U'U'VIfl ffO'UnoU!1 Cl'U!!~~'\1~~!1Cl'Urll'U!! 'U'U'VIfl ffO'U!!'Uuri'U 'Ul'U
'"

!!'U'UUnrCl 41'l1!tiOfl ~1'U1'U40;10 !!,j~rll'U!!'U'U'VIflffo'Uno'U!1Cl'U'\1U1Cl~~20;10 !!~~ !!'U'U

'VIflffO'U '\1~~!1Cl'U'\1U1Cl~~20;10 iflClnrilfl11lJCJlfl~lClO~'j~'\11H 0.2 - 0.8 ril~l'Ul'll~l!!'UflO~
'" '"

~~l1il~0.2 - 0.4 U'l~}jfl11lJt';tliJuo~'j~l1il~0.50 - 0.56
'" " ..

3) !!'U'UffO'UtlllJfI11lJAfl!~'U'U0~um1Cl'Ui'Uu'j~t1lJ~mJltlVi 4 Vin~o 'lffl•
fll'j!1 Cl'U!!'U1flO'Uff\9l1fl~1ff~¢l1ClflOlJVh!\9lO{flcilJfff l~!ff~lJU'j~ff'U flU W;1\9l !to~!! 'j ~ !~'U!!'U'U•
~1'U1'U 16 ;10 'Vl'U11Um1Cl'Unfl11lJAfl!~'U0~l'U'j~~'U!~'U¢l1CllJlfl~fffll¢l!!n 1) fll'j'VIfl~O~'" ."" .
U'j ~flo'Utl'U!1 Cl'U!Uom vh111'!1Cl'Un¢l~~'U 2) 'U'Ulfl'U0~1'l1elfl'l;l'j!!~~i1'U 0~1'l~elfl'l;l'jVil ~fllJifleh'U

'"
, .c!.<:::! .<:::!.<:::::l rid ~

~lCl 3) fll'Vl!!~~!ffCl~U'j~flO'UlJfI11lJmlJl~fflJ 4) 'U'Vl!'jCl'UflOlJ'Vl1!\9lmfl!'Vl'j l~ ffllJU t1'V1'U'VI1'U!'U0

ml'\11Jl¢l !!~~ 5)!!'U'U'VIflffO'Ul~~ltlllJ~ifl!'llU!;11h~lCl ~h'UfI11lJ!~'Ug'U 'l'U0~

QJ d .<:::::l. d I~ QJ ~ jJ

'Um'j Cl'Uflflm'UoCll'U'j ~fl'Um'U fl1CllJlfl
'"

" "fll'jVlI'1l'U 1'lfflfll'j!1 Cl'U!!'U1flO'Uff\9l1fl~1ff~¢l 1ClflOlJVf1!\9l0{l'Ufl1 ~iM1~Clfff 1~!0~ 1¢l. '"

. ".
1. 'VIflffO'U!!'U'UflcilJ!~Cl1'\1~mlCl'Uflfl~ (1 : 1) tl'Uum1Cl'Ui'Uu'j~t1lJ~fl'l;lltlVi 4l'U••

h ~!1Cl'U~nflOlJVf1!\9l0{~l1JhfflcilJI'l10~H'U0~flU1~Cl ~1'U1'U3 fl'U !~OmU'j~ff'VITIfll'Vl'lfflfll'j•• " .
!1Cl'U!!~1U1'lfflfll'j!1 Cl'UlJlU1'UU'j~1'U¢l1'UflU 1'*~ ltlllJ 111'mlJl~fflJ tl'U'lJ'U\9lO'UViffO~'UO~fllH1'O'U..

'j1 !V , ,

flO<U'Urlln'll ifl{J 1,*~ltlllJ l11'um1Cl'Urlu 1'lllfffl~0 1uti 11n ff ~lfl Vi!!1Jm~flflfll¢l!! 'VI'U111'rlu 1'll;10. '"
, ef, , d 9J'jJ

lJ~\9l0lu'U 11!!lJm~flflflO~ hlfl'UH
'" '" " ..

2. 'VIflffO'U!!'U'UflcilJ!gfl (1 : 10) tl'Uum1Cl'Ui'Uu'j~t1lJ~fl'l;lltlVi 4 l'U h~!1Cl'UVin•
flOlJVf1!\9l0{~l1Jl'l1flcilJI'l10~H'U0~flU1~Cl ~1'U1'U6 fl'U !~ou1'UU'Hl'U¢l1'Ufll'jl~!1m••

<S v
1.3.3 tn"im'U'i1'U'i1U'tIfJUiJ

"
1) flU 'VIflffO'UU'j ~ff'VITIfll'Vl'lfflfll'j!1 Cl'U!!'U1flO'Uff\9l1fl~1ff~¢l 1Cl•. " .

flOlJVf1!\9l0{ flcilJfffH!ff~lJU'j~ff'UflUW;1\9l !~o~m~ rll'\11'Uum1Cl'Ui'Uu'j~t1lJ~fl'l;lltlVi 4 l'U•
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"~1(Jflf)lJVl1t\9\f){'H11.h~iY'VIllmVl ~l'W1'W 3 f1f~ fif)

(1) fll'j'VIfl(l'f)UtJ'j~iY'VIllmVlflrilJt~(J1'H~ml(JUflfI~ (1 : 1) n~f)tJfu, ,

tJHU'VIt~m.JntJ'j~iY'VIllmVlf)~llHm"~ 76.00/76.19,72.00/ 76.19 U~~ 74.00/ 76.19 \9\llJ~l~U, ~

(2) fllnh(l'f)uUUUfl~lJt~fl (1 : 10) t~f)tJfu'j~(J~nml'Wfll'jt~(J'Wn

tJ'j~iY'VIllmVlf)~l'WtflW~ 80.00/77.78,78.00/ 78.57 U~~ 78.00/ 76.19 \9\1lJ~l~U~

(3) fll'j'VIfl(l'f)Ufllfl(l''WllJ (1 : 30) t~f)'H1tJ'j~iY'VIllmVll,r'~\9\llJmW~lJ1\9\'j~l'W

80/80 ntJ'j~iY'VIllmVlf)~llHflW~ 82.40/82.22,82.00/ 81.43 U~~ 81.60/ 82.68 \9\llJ~l~U~

2) flU 1oNUUU'VIfl(l'f)Utif)lH~ (J'Wu~~'Ht:l~t~(J'Wt11fl~U 'W'W'VIfl(l'f)Utif)lH~ (J'W

U~~'H t:l~t~(J'W1J11tfl'j1~M'H1f111lJfl11mhuf)~fll'jt~ (J'W1fl(JflU'VIfl(l'f)mhi1 fhi1~~ 1'W1W'~ fif)

44.00,41.10 U~~ 18.65 \9\llJ~l~U
G)3J ~ d Q../d A~ ~ d

3) flU ~'lfUUU(l'f)UmlJmllJflflm'W'Uf)~'Wm'j(J'W tVlf)fffl1l1mllJflflm'W'Uf)~

11m~ (J'W~t~ (J'W~1(J'lfflfll'jt~ (J'WU'W1f1f)'W(l'\9\fflW1(l'\9\rl~1(Jflf)lJVl1t\9\f){flrilJ(l'f Nt(l'~lJtJ 'j~(l'Ufll'jW, ,

;1\9\ t~f)~UH 11m~(J'WnmllJflflttl'Wf)~1'W'j~~ut11'W~1(JlJ1fl~

" "flU 1~(JfI f ~ihrl'W fll'j 1~m ~h1~mt~~~\PJl'Wl'lfflfll'jt~ (J'WU'W1f1f)'W(l'\9\fflW1(l'\9\rl~1(J,. " .
f1f)lJVl1t\9\f){ flrilJ(l'fNt(l'~lJtJ'j~(l'UflUW~1\9\ t~f)~UH dl'Hfu11m~(J'W'I1'WtJ'j~tllJffml1t1i141'W,

"1'j ~t~(J'Wff~nfldl11 fl~l'WflUtJ'j~tllJffmj l~~Wlflf),r(Jli1U (l''jtJN~flU 1~(J~~U. ,
.e:t. QJ ~~ G '1J Q. <1, gJ ~ ..• I

2.1 'tiVlfl1'H'm'm~u lfl8'lUrgJ";jflgJltlgJflVllf.lfl811'ftl~gJ8";j fl~ lJ(l''jN t(l''j lJu'j ~ (l'U~ .
flU W~1\9\ t~f)~UH ntJ'j~iY'VIllmVl\9\llJttlW ~1J1\9\'j~1'Wtdf)Vl 'ilUW ltrl'W 'j 1(J'H1l1(JntJ'j~iY'VI1lm'Vl

rI Q.J d
\9\llJtflWC}1lJ1\9\'j~l'W80/80 fl~'W

'H1l1(J~ 1 UHU~m~fl ntJ'j~a'VIllm'Vlf)~llHflW~ 82.40/82.22~

'H1l1(J~ 2 UH lUlJci1~ ntJ'j~a'VIllmVlf)~llHflW~ 82.00/81.43~

'H1l1(J~ 3 UHtir(Jfl'VI1'WntJ'j~a'VIllmVlf)~llHflW~ 81.60/82.68~

~~trl'W'j~~UfI~U'W'W~i1f)'".ilf)~llHflW~lJ1\9\Hl'W 80/ 80 \9\llJ~n1'H'Wfl~ ""
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.
Q.J'.cf, .c::.t d .ct OJ.Clt,.Clt, G '" A d I

2.2 'U m 'UI'U 't'U'UI'U'II'~m'H'W'UH'U 1i'H)'U tYVI'iflVl1tYVI~1t1iH)t1'Vt 1~V18~ mUJ
• q

31 Q d"dA ~ d 31 31 d ~ ~ I d OJ 0 Q,I Q-C:l.

'ff~ 1 'll 'ff~lJ'lh~'ff1Jfll~W 'lfl\9l mNll ~ 'l lJfI11lJf)l1l'l'U 11 'Ufll~ l~ tJ'Ul'V'llJ'IJ'UeltJl'llJ'UtJ'fflfltlJ'Vll'l 'fftWI

.yh~~1J .05
,

A c::f Q.J' q.cf,.cf,.cI OJ l:lr.~ el}J

2.3 fl11 tI fl ~ m'U'U8~'U m'itl'U fU'itl'U 'II'~ m 'i ~'itl'Uu'U 1fl8'U tYVI'i fl V11tYVI~ 1t1•
.:::.. d I 'jJ Q •• ( tld~ ~ d Q d IG), Q.J d 'jJ

fl8t1'Vt1~V18'i mm 'ff~ l'll'ffnJlJ~~'ff1Jfll~W 'lfl\9l mJ'IllH lJfI11lJfI~Hl'l'U eltJ t 'U~ ~1'l1Jll'I'Ul'lltJlJlfl
q ~

o do Q.I Q~ d"31 Q d I 'jJ Q

'iJ1fl fll 'j 'Ul'lfl'l fll'j l'j tJ'Ull 'Ulf1 el'U'ff\9l~ f1\9l1'ff\9l1'l1tJfIellJ'V'lll\9lm flfl lJ 'ff~ 1'll'ff~ lJ
q q

1 SI 1 Y 31

1J~~'ff1Jfll~W;l\9l l1el'lllH bYll'I~1JiTflt1tJ'Ui''U1J~~tllJftmlllH14 11J'Vll'lflel'l1 i'1 'UfI~'lU'V'l1J11'lf1'l
q

fll'j l~ tJ'UII 'U1f1 el'U'ff\9l~f1~l'ff~~ltJflellJ~ll\9lel{ fl~lJ'ff~ 1'll'ff1lJ1J~~ 'ff1Jfll~ W;l\9l ltel'lm 'l bYll'l~1J•" , ,
iTfll~ tJ'Ui''U1J~ ~tllJftmlllH14 iJ1J~~ff'Vl1jm'V'l\9lllJlflwCJt1'lJl\9l'jjl'U 80/80 llfl~111 hliTfll~tJ1...!.yh~ tJ'tl

, "
-JI1tJ'lfl'l fll ~ l~ tJ'Ull 'Ulf1el'U 'ff\9l~f1~l'ff~~ltJflellJ~ll\9lel{ lJfI1llJ fll 1m! 11 'Uf)l~ l~ tJ'Ul~lJ~'U mh'l

q

d Q.I 0 Q.I QQd. Q,J Q.I.c:! d Q d, d Q.I QQ d 31

lJ 'UtJ'fflfl ill 'Vll'l 'fftl\9l'Vl'j ~1'l1J .05 'Ufll ~ tJ'UlJfI1llJfll'lll'l 'U\9lel'lfl'l f)l~ l'j tJ'UII'Ulf1 el'U'ff\9l'j fI \9ll'ff\9ll'lltJ
u q

Q d 1 Q,I d V d l.r)3I I Q,I d ~ 09 We! 9J

fI ellJ 'V'lll\9lel~ eltJ1 'U~ ~ l'l1Jll'I 'UI'l1tJlJlfl'Vl 'ffl'l tI'lll fl 1) f)l~'Vl1'lflel'l1J 'j ~ fl el1Jfl1J l1 tJ'Ul'Uell'll 'Vll tm ~ tJ'U~
~ q ~

" ,
lv1~~'U 2) 'IJ'UlI'l'IJel'l1'115fl1Jmfl~iY'lJel'lI'1'l5mJ~Y11i'f1lJi'l'lcil'U~ltJ 3) m'V'llm~liYtJ'llb~flel'iJiJ

d Q fie:::! ~ Ill] 31

fI1llJll'IlJl~'fflJ 4) 1J'Vll~ tJ'UfiellJ'V'lll\9lml'll'V'l'jl~'ffllJl~tl'Vl1J'VlJ'Ul'U elm 1l'llJ tl'l llil~ 5)ll1J1J'VlI'l'ffel1J

1i'f'ilmlJ~i'l'li 'iJ'Ul~l1 'iJ~ltJ ri1'U f111lJll1'U g'U "l 'lJel'liT fll~ tJ'Ufll'lll1'U el~l 'U~~~1Jll1 'U~ltJlJlfl

I I iI SI I SI

f)l'j l~ tJY11~~iJl9il'l "l ~'lY1 'ff11J~1'l~'U l1'lU ell'iJl{1el'l'iJlflll'll9J~fl 'ffiT 1J'ff'4'U~'lU

"
3.1 'lfl'lf)l~ l~ tJ'Ull'Ulf1el'U 'ff\9l~f1~l'ff~~ltJflellJ~ll\9lel{ I~lJ f)l'jYr\91J'Ul\9lllJ~'U \9lel'U'iJlfl

q

"
llfl 'j l~,1l{1elm tlll'l 'Ul'li\9lq1J~~'ff 'lr11lml~,1i\9lq1J~~'ff 'lr1l~'l'V'lq~m~ lJ elelflll1J1J'l,fl'lfll~ l~ tJ'U11'ltJ

i~'l1ll'l ~flfln 'ffel'U\9l1lJll'U 1 f1el'U'ff\9l~f1~1'ff~ ~'lfl~1111'\.r fll~ tJ'U'Vlflfl'UlJfI11lJ~l~lJm;ll~ 1 mlJ
q ~ ~ ~

d 31Q,1 d' Q,I d 'jJ Q Q../Q .<:::to tI 31 Q.I ~ 'j/
1J'Vl1J1'Vll1J'Urj'iJI'l1J~~'ff1Jf)l~ WlliJ~ 'Ufll'j tJ'U\9lel'l1J!]1J\9l'iJH 1J~~~fl\9lI.'lJlfl1J'IJ'U\9l el'Uf)l~'ff~l'l'l,fl'l

jI " SI 'J/

flnl~tJ'U~ltJflellJ~ll\9lel{1I'ltJ1,riTfll~tJ'U l~l~tJ'Ul{1elm\9lllJ~'U\9lel'U 5 ~'U\9lel'U ;iel 1) ~'Ul~~tlJ'ffm'U

" "" "
f)l'jW 2) ~'UbYn1'iJ 3) ~'U'Vll'lflel'l 4) ~'U'ff~1Jl~'Uel'lr1f11llJ~ lliJ~ 5) ~'U'l1l11J1i' mtJ1~ihll'U~'l1l

q ~

•••,d & y "" y '1 y .%
'lJel'lell'iJl'j tJ'Vl1J'jfl1Jlllfl~~'Vl'j 'lflW 1\91J\9l'j1'iJ'ff'e:l1JfI1llJtlfl\9lel'l t 'Ul'll'Ul'U'e:ll'lllliJ~f)l'j'e:lelflll1J1J'lfI'lf)l'j

III q q cu q
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>'

'il1f1f1l'j 'Vl~H'ltJ~:lJl'IH\J'lh ~Um 'U~f1'fli'~ritJln.h l1J'Vl~~tJ~mfl 1;1''W1:lJ•
do Q.I~.<:::), c1'jJ ..:::.. tI ~I d d 'jJ 'J,Jd

3.2 'lf~f1l'j t'j (J'WU'W1'fltJ'W1;1'\91'j 'fl\9111;1'\91W)(J'fl tJ:lJ'V'l1t\9ltJ'jtu'W 'lf~f1l'j t'j (J'W'Vlt'W'W~H'j(J'U
•• OJ

>' >'

f1n1J il'l1~'il~ ~1~(J'l 'W'll'U'Vl~~tJ~i! m~ (J'W'VJf1'fl'U~tJ~~ 1:lJf)'U tJtJf1U1J1Jf1n'Vl~ ~tJ~ \91~1;1':lJ:lJ~~1'Uf1l'j

'" .dl _ I
'Vl~~tJ~ 1J'W'Vlf1H~f1l'j'Vl~~tJ~ U~~1;1''juH~f1l'j'Vl~~tJ~.

3.3 'lf~ f1l'j t~ (J'WU'W1'fltJ'U 1;1'\9Ii''fl~i1;1'~~1(J'fltJ:lJ~1t\9ltJ{tJtJf1U1J1J'l M'um~(J'Wt~ (J'WtlJ'W• " .
f1ci:lJ1~ (J'l M'u m~ (J'W~1:lJf)'W!H95UJ1;1'm'Wf1l'jw ~1:lJf)'U LY1'j1'il 'Vl~~tJ~ ~f1i1~'j~~:lJ'fl11:lJ~~!~tJ1;1''j1J

• u •

tlJ'WtJ~rl'fl11:lJf ~~tlJ'U l1J\9I1:lJU'W1~~'Vlt)fl Q'fltJ'W1;1'\9Ii''fl~i1;1'~~';h1J ila':lJl~'W£'UtJ~u m~ (J'Wvh'l M'tn~

QJ do Q,.I o<:::::t,o<:::::t, cI 'jJ ~ cI I 'jJ .<:::).

'ill f1f11'j'V'lWl'W1'lf~ f1l 'j! 'j (J'WU'W1'fl tJ'U1;1'\9I'j'fl \9111;1'\91~ 1(J'fl tJ:lJ'V'l1 t\91 tJ'j f1~:lJ1;1''j1~ t 1;1''j:lJ••. " .
1J'j~1;1'1Jf1l'jw;i\91 !~tJ~m~ LY111i'1Ji!m~(J'Ui'U 1J'j~tl:lJftf1fl1iJVi 4 'l'Wh~!~(J'Wa'~f)~LY1Um1'U f1l'j

"1J'j~tl:lJftf1fl1~~l1l~tJi1tJliTU iJ~tJ!1;1''UtJU'W~ 2 1J'j~f11'j 1'l~~tJ l1Ji1.
Y .oj olLAY

4.1 'U~HtflUIHU~!'YH)m":iU1&1H'll'

"4.1.1 LY111i'1Jm~1;1'tJ'Wf1ci:lJ1;1'~1~!1;1'~:lJ1J'j~1;1'1Jf1l'jw;i\91LY1'I1i'1Ji!m~(J'Wi'W
OJ OJ •

1J'j~tl:lJ ftf1fl1iJ~ 4 'l'Ut~tJ~ (1) UHUli!l1~f1 (2) UH 1U:lJci1~ (3) UH!iY(J~'Vl1'W

<JJ <JJ 'l <JJ <JJ "" '" de< <JJ <JJ.l '"
4.1.2 'fl'jH1;1'tJ'W'il~\9ItJ~ 'lfl1tJ~'fltJ:lJ'V'l1t\9ltJ'j 'Vl:lJ'fld1:lJ'V'l'jtJ:lJ'Vl1~~1'WtJumw

OJ OJ •

9J '1~ '1 f)J d Q.I t::::t,~ cI'jJ

4.1.3 'fl'j H1;1'tJ'W'fld'jtJ1'W'fl:lJtJf1l'j 'If'lf~f1l'j!'j (J'WU'W1'fltJ'W1;1'\91'jfl\9l11;1'\91~1(J
q, cu cu q

'fl tJ:lJ~1t\9ltJ{f1ci:lJ1;1'~1~!1;1'~:lJ1J'j~1;1'1Jf1l'jw;i\91 !~tJ~m ~ 'l M'~~!~(J~ritJ'W!~ tJf1n1;1'U 1J1;1''W'Wf1l'j t~ (J'W••
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.o!:::! Q,J~.q c'fj) .Cl, tI l <j/ .Cl, ••. 1 cI
'll'1Plfll)"!)" tI'WU'W1fi tl'W'ff\91)"fi\911'ff\91IPl1t1fi tllJ'Vi1!\91m fUllJ 'ff)"1~!'ff)"lJ lJ)" ~ 'ff'lJfll)" ill

q q

;i\91 !~tl~u)"~ ~vrl'1J'Wl~'Wl'Wfif~tf!l1'WU'lJ'lJ'th~'il)"tl~'lJn'il~~l'Wuv1'W CD-ROM ~~J'W!~tl!l1'W
'" q

QJ.Cl,o<::::!, c/9J .Cl, cI f ~ I 9 ..:::!t. d ~.q tI d
fitl'W 'ff\91)"fi\911'ff\911Pl1t1 fi tllJ 'Vi1 !\91tl)"Nl'W!fi)"tl'IJlt1 ~'W)"~'lJ'lJtl'W'V1)"l!'W\9111)"tl tl'W!\91tl)"!'W\91!'Vi)"1~'ffl lJ1HI

tlf'lJtl)" ~u~~unl'IJ'Ii'tllJ~ l~\91~tllPl!1mu~~i1'W'vh~l1u~~V~'ffllJ1)"() 1~!'V1fi1'Wh~fitllJVl1!\91tl{
q '"

!fij tl~ 1tI!~tl'fffl~ fl'ilm )"lJt'W "l 'WtlfHl1'Utl'illflfll)" ~fltla1J~l IPltll~fll)"tlarl'lJvr'W1h~1111~ ~t1tI'Wfl'lJ





.d, GJ'.& 0'
!'IHJ~ ~11'JJflf.U~fYflEllfY1'ff\9l'j 2536

fll'll'W'U'I'1 'JJi!l'VltJ~ lflrlTuTfjunl1fftHni'Jm;ruu flH!'Vl'V'l'JJ'Hl'Ufl'j h~.w'JJ.w~W1(l~mW 'JJ'Hll'VlV1~V..
2536

...I dl I ~ 0 (V d 'j) '<V C!<C:l.

flf.U~ fl'j'j 'JJfl1'j fl1'jlJ'j~()'JJfYfl1l1U11 ~'lfl\91,bl1'U flHU "fll'j! 'j V'U'j ... 'ff'Vlflll~'lf1\91" flH!'Vl'V'l'JJ'Hl'Ufl'j
OJ OJ •

2541

i'vv~rl 'V'l'j11'JJ1~ftU(l~flf.U~ "m.hv~ 11 fll'jI'li!l\9l1J'Vll1V'UfleJ'JJ.w1!\9IeJ{'lhV'ffeJ'U" l'U UmfjTi

'lfftfl~ !'V'l'jblfleJ'Vl'l'1 "111-hV~ 9 'lfl'lfll'jbleJ'U~1VfleJ'JJ.w1!\9leJ{" l'U UmfJ"l'inl1fJ"fJU'lfVl~'lfl
OJ, Q

.o:tf e::f ru 9J .d,..::::).& tI ~ Q,I

fJ"fJnl1ffmn'WVJJUfJ"'j'j 11'Ul 106-154 'U'U'Vl1J'j bl1't111'lf1fYflEllfY1bl\9l'j 'JJ1111'VlV1(lV•

Q.I Q Q.I tI Q.I ~ t! r
() 'UtJ'JJ'V'l'j (\9l'U\9l'V'lI'll'U)!m11 ~'j blUbl~ r1fJ1/'W'JlVIfJ'i'lf'JUfJ"fJU fl1 ~!'Vl'V'l'JJ'Hl'Ufl'j

1'l1~fl'JJ(l1'V'l'j~fli'U 2541

ad" Q.I I 31 Q tI Q.I d ~ &

~ lU'U V 'Ii'j 'j'JJ!'JJ'Ii1 "eJ\9l'j1!1(l11'U fll'jeJ1'U'tIeJfldl'JJ1J'U ~eJfleJ'JJ'V'l1!\9Im'tleJ~'U fl!'jV'U'lf'UU'j~()'JJfYfl1l1

1J~ 6 ~ ih ~~1JI'l(l ~'JJ q'Vli'Vll~fll'j!~ V'U'Vl1~fll'j e11'U1911~tl'U" 1'VlV1U'V'l'U,1~fl1l1fY1bl\9l 'j

Q.I Q tI Q cv
'JJ1111Jf.UCV1\91~W1(l~mf.U'JJ'Hl1'VlV1M 2531.

Q.I tI 'jJ Q.I .d Q tI I ''j/ t::). •• I tld.Q

f.Uiifll'U\9l 11eJ~'Ulfl "fll'j'V'lI'll'U 1fll'j 1J'Vl!'jV'UfleJ'JJ'V'l1!\9leJ'j'lf1VbleJ'Ufl(l'JJ'ff'j1~!bl'j'JJlJ'j~bl1Jfll'jf.U 'lf1\9l~ .
, " .

!1 eJ~~m11(lU(l~ eJdfllfY i''UU'j~()'JJ~flEll1JYi 3" 1'VlV1U'V'l'U,1~flEllfY1'ff\9l'j'JJ'HliJf.U cVl\9l

'JJ'Hll'VlV1~V'JJ'Hlbl1'jm'JJ 2541 . " ,
I'll! 'j bl Yh~fY.u "I'l(lfll'j!~ V'UfleJ'JJ.w1!\9IeJ{'lf1VbleJ'UYiU'j lflUU(l~ hiu'j1flum eJ1JVf'UYi'\.J1!bl'UeJ

I" "1
YiiJ I'l(ll'l(l ~'JJq'Vl ~ 'Vll~fll 'j!~ V'Ufl W \9lfY1bl\9l{ 'tIeJ~iTfl!~ V'Ui''U U 'j ~ () 'JJ~fl1l11lYi 3"

Q Q tI& Q.I Q tI Q Q.I

1 'VlV l'U 'V'l'U'IifYfl1l1fYlblm 'JJ1111Jf.UCV1\9l~ Wl(l ~m f.U'JJ'Hl1'Vl V1(l V 2537.
l'liY\9I ~1'JJ'tI'U'Vl1'l "fll'j.w1'll'U1'lfI'l~eJU'j~bl'JJ 1U'jUm'JJflri'JJ'ffr1~!'ff~'JJU'j~bl'JJ hhum'JJflri'JJ
q q q q It

blf l~!'ff~'JJU'j~bl1Jfll'jW~l\9l !~eJ~eJdfllfY ~'UU'j~()'JJ~flEll1J~ 6" 1'VlV1U'V'l'U,1
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& Q.I ~ Q Q.f

ftf11.l1ft1LY\911"1J'Yil'UlliCV1\911J'I11TVHJ1'fltl1J'YilLYnm1J 2541

'W'H..!'l1l1"1"1i'Wl'11~ "fltl1J-Wll\91tl{'lhtlmJ'W'l'Wf111"11t1'Wf111"LYtl'W" 11"iIJTj'Jmti1U'H~ 15 ('U1J'lJ'V;3.
'JJ

'YLft. 2535) 'I1'W1 19 - 39

iJi' 'W\91{ LY1hl1'Vl "115 iY1J'W'W1h~'I1'h~'U'W1~'Utl~1911elf11.l1"'l 'W'U'Vll1tI'Wfltl1J-Wll\91tl{'l51t1LYt)'W

tl'Ufl l11J t1ir ~ 'Vl1~1111.l1~ iJ rl'fl~m'm iY1Jq 'Vlf'Vl1~f111"l1 tI'Wfl l11Jl;; 1'l ~ f111"fl1'W1111.l1
, ".

el~f1q1.lll'fl~nmVil '*1 'Wf111"fl1'W'Utl~ir f1l1 tI'W'if'Wl11"~t11Jflf11.l1tJVi 1 l'VltlliJ'Yl'W£

& Q,J Q 0' Q Q,I

ftf11.l1ft1LY\911"1J'Yil'UlliCV1\91~W1'fl~f11W1J'Yill'VltllM 2531•
iJ 'Yl'W£ ft'U111~ "f1 n 1,r tit ~ m:r ~ 'Wlf111"l1tI'Wfl tl1J-Wll\91t){ ~ lt1\91tltt)~ rl1'11f'U ir f1l1 tI'W1"~~ 'UJJ1itl1Jflf11.l1•

.<:::! tV C!.<:::t, rI
'UUJ'l11Jft1"LY~m~ f}1'J'f'{VUU1f)T'HnJU f1Hl'Vl'Yl1J'Yil'Wfl1 LYl1"tI~LY1LY'W2537

q u q q

111'W1 iJ'fl'W1~ "rl~f111" 1,*~l1ll 'U'Uf111"LYt)'W\9111Jf11t)'Ull'W1~~ ~LY~1~m11Ji'!tl~~iJ rl~iY1Jq'Vlf'Vll~
" ,

f111"l1tI'W1'l11flri!\91ftlLY\91{'Utl~ir f1l1 tI'W'if'W111"~t11Jflf11.l1i1Vi1 l'VltlliJ'Yl'W £flmnftlLY\911

'W'W'Vl'U1 LY1'U11'l11flf11.l1ftlLY\91{ 1J'Yill'Vltl15t1LY 1'Ul1t11i1"1"1J1~1"1'l12538••
'Yl1"1"W 1~l~1J "f111"~~'W 1'l1~f111"l1tI'W~lt1fltl1J-Wll\91t){ 1'l11LY~1~lLY1'1J111"~LY'Uf111"ur:J11\91•

, ".
l1tl~ ':i1~f11t1 rl1'l1f'Uirf1l1t1'WoIf'W111"~t11Jflf11.l1tJVi 61'W h~l1t1'W'UtIltl1tlf11LY

'Vll ~f111"flf11.l1 ,r~'''r1~LY1Jm LYlfl1" l'VltlliJ 'Yl'W£111'UJUJ1flf11.l1ftlLY\911"1J'Yil1JWcVl\91. " "

ll'U'W~1'l11l'Vlfl1 'W1'fl~ll'fl~~t)LY11"f111"flf11.l1 LY1'U11'l11flf11.l1ft1LY\91{1J'Yill'Vltll5t1LY 1'Ul1t1.
1i1"1"1J1~1"1'l12543

~~'Wm vJtl~~li'\91,1 "f111"l111tI'UlVitl'Url'fl'Utl~ll'U'Uf111" Hrl'flilt)'Wf15'U 1'Wfltl1J-Wll\91t){'l51t1LYt)'W~t)•
< ",

rl'fliY1Jq'Vl~'Vl Nf111"l1 tI'W'Ut)~ir f1l1 tI'WoIf'Wl11"~t11Jflf1l1tJVi 3" 1'VltlliJ'Yl'W£flf11.l1ft1LY\911"

"'1'W LYltltlft "'I1thtl~ 41"~lUtl1Jl~'Vll~LYi1~'U1~111"~f1l1"l~tlf1nl,rtl" 1'Wth:::u1€J~1'J:::'lfVl1'lf1•
, " .

fl1"i1iJtJmflrUr€J;jU€J:::~fJ~1"ifl1"iffmJ1 -W1J~flf~Vi 2 m!l 255-380 'W'W'Vl'U1•
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~1'U11'l51ffmnfn~~{ 111111i'1t111:ltm i 'UYltlli'J'J'JJ11h1'l5 2540
q

0' '

fl'1 ftfl~ 'il1ll'J 'JJ1'J "fll'J.w\PJJ'W1LL(;I~fll'J1~fn)llVhL~tJ{l'VitJfll'J L1 m.Jfll'J ~tJ'W" 11'Jm'J'J111fl1U '11~

2535

ffmn~fll'J fl':i~i'1'J1~ "fll'Jj.h~Lih.JI'-l(;lfll'Jl~'111:lfl~~'Jlh~f:lllffmn l"li'1liftfl':i1'l5 2521
~ q

~ ~ Q,J tI...:::t,Q,J d Q,J do .<::::l, tI Q,J

fl'fllJ 1li flU fl':i~i'1'J 1~ "fll 'J~ ~Lfl'J1~ '11~1'W1 'ilt1Lflt11fl1J fll'J L'Jt1'Wfll'J ~tJ 'W1'1'1t11fl'1~~ 'J 'J~~ 1J

j.h~f:lllffflm" fl':i ~Li'1l"llll11'Wfl'J 2542
q

fl':i ~Li'1l"llll11'Wfl'J
q

0'

~fl1 'JtJ\9lil"l~i'1tJ~ "fll'JtJtJflU1J1J1Ji'1L1t1'WfltJllVl1L~tJ{'lf1t1~tJ'W" 1U~1'J'J111fl1U'\1~ 2535
q

~llL'l511 L'W~'J1h~L~1tijLL(;I~~1ll"l~rr U~~~l\9l "'11tl1t1~ 14 fl'Jn1Jfll'Ji'1\9l~tJ1Jjh~iYi'1~ml"l~ ~
dt ~ d~.c:f ~tI~d
~tJfll'J ~tJ'W" '1'WAe)nrI1)f)1"irIfJU'lfPl'J'lf1'1.h-;::rIUf)1"ifliJ'1f1'lf'WfI"i l"llll"lfl'J ~i'1 9

• 'II

'W'Wi'11J1 ~1'U11'l51fffllJ1fl'1~~{ 111111i'1t111:ltl~ i 'UYlt1li'J'J'JJ1~'J 1'l5 2539
q q

Alessi, S.M. and S.R.Trollip. "Tutorials" in Computer - Based Instruction Methods and

Development, 65-270. New Jersey: Prentice Hall, 1991.

Kemp, J.E. ,Dayton & Deane,K. Planing and Production Audio - Visual Materials.

New York. Thomas Y. Crowell, 1985.
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f 0 0 , l::I.

n1')t'i1fll fl1unl 1n Hl;l::::8nA 1iIill H'U n'\l8~ H1J1J'fl~1J81J n8'U& ') £I'U

, •• 1y , ct

H')~UlUt'il;ln H')~ 'U1It11~ U')~&1J£I~'fll'U
y

'\18
P r P r P r

1 0.59 0.75 0.75 0.31 0.75 0.19

2 0.25 0.38 0.66 0.69 0.58 0.56

3 0.16 0.12 0.50 0.13 0.50 0.50

4 0.66 0.58 0.78 0.63 0.25 0.18

5 0.63 0.45 0.38 0.31 0.41 0.63

6 0.31 0.38 0.44 0.38 0.58 0.38

7 0.38 0.63 0.47 0.56
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, 0 0 Q.I .ct

f11 ':i 'Yi 1fll fl1lll[J 1mm:::: elll! 1'lHllUl! f1'\lel'1U'U'U'YI~ (,'fel'U'YiiN t':i[Jl!

')j' ~ f1l':i t~fJl!Ul!1fl ell! (,'fVl~fl~l(,'f~ ~ 1fJflelllff1!V1 el{ f1~1I(,'f-rN!(,'f~lIt1':i::::(,'f'Uf1l':it,)HflV1 !~el'l tt':i 'I tfm~'U••
" .

QJ.ct QJ _ I .d: ~l .c=t
l!m':ifJl!')j'uu':i::::t,)1If1f1'1l1u'YI 4

, .. 1j.I , "'i
tt':i'lttllt'Yif,'lf1 tt':i'l l!1It,)1'1 U':i'I t(,'f[J~ 'YIll!

j.I

'\lel
P r P r P r

1 0.42 0.74 0.82 0.62 0.81 0.50

2 0.53 0.75 0.66 0.63 0.64 0.57

3 0.50 0.63 0.63 0.94 0.67 0.54

4 0.72 0.69 0.78 0.63 0.52 0.50

5 0.74 0.50 0.50 0.69 0.72 0.65

6 0.54 0.50 0.66 0.63 0.64 0.50

7 0.65 0.74 0.80 0.65
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'"1. 'Jf1.I9I'L'ff:iJ'V'l~fl U\9l~\9Ill91

2. 'Jf1.I9I'J:Wfl:iJ 'Vl1UI9I~

3. Nf1.m .11J V1'V'lV ill 'ff~'\Jm

a'd ...l.di ~ ~ tI
B1 'i)1'JV'Vlu'Jflfl11'Vltl1'Uln.! Ii

"d~l.dl ~ ~ tI
Bl'i) 1'JV'Vlu'Jflfl1TVW1'U'V'l'UIi

Bl 'i)11V~1J~flfl11'Vl tI1U'V'l'U,j

9ld 91 1 1 '" ..Q
N!'lWl'l51U1I911'UL'Vlfl 'U rlVfl1'Jf1flfll
'" u

3. 'U1vftm'Jiv !'Vlr.''U1

ftflfl1 U! 'Vlf1n 1:1'1'11m 1'Ufl1'J 1J 'J~tI :iJftflfl1 ~~vr'll'l fJ VIVIi 1U
, 'JJ

91'" 91 '"I'H'l5Vl'l51U1I'l1'UL'UB'\11
'" u



.J
YlYltl1307/ ~ 044 tlVI'liiYltl1itJ~L,itJfintl'lfirJ"Jl

q

t;j'lUflU'l~T4l'lt1'lL1lfllhmn1l'l••

m 14't9\";'liiYltJ'lilT4'l.lfi~fl-:l;-:Iml'l'J ,rn~mn i.~4't9\";'lL~i;fl-:ltlfl~~:;LnU1':IU1':1tI

;Jfltlfl LLfl:;i.~fufll'J'lti L,"'l.l"JlflUL~fl-:l~'l.l~'lnfl'l~'l16~mmniiYltJ'lilT4'l.lfiltji'l.lVl~-:lLL~'JLLj;jL~fll ~••
Lfllifl-:ltlfl~4' lVl";'l;'l.l,!'l.liJfll'J'ltI fllffiU fll~tI L~flVl'lii"Jl'l LL'l.l'J1.lnu"iiLLfl:;~fllVlfll~fl-:ltlUVIin LLfl:;n1:;U'J'l.l

n'ln4'tJ Yl'H~'l"lnii"Jl'l~-:Ilflli"llflfll'J'ltltl'l.lLfllrJ:;lf~'ln'Vi'l'l.l1'l.l~'l'l.l:;~Yl1-:1fllN'J~~'l'l.l,rmYlfllL'l.ltflfJ
II d,j 'U ••••

m1~mn i.~1.l1l'l~"'l1N'l~1':I~~flUU.fl:;1~fll'J'ltlP)(;lL,"'l.lL~tlmrofu'llNLfll~-:ltlflmn4'tJ ,tl-:l
q

~ .
,rn~n'M'l~i1~'JtJ~'lVlfUrJtJfl:;Lt1tJ~~'l.l1,rn~n'M'l~:;in~tJ'l.l~'JtJ~'l.lLfl-:l

.,. - ~
(1tl-:lf'l'l~~rJ~'l1tJ(;l1.~tlfll(;lT41t1"tJ)

q

'll1:;fi'l'l.ln11t1n'lro1:;~'l~'l''lii''Jl'l~n'M'lf'l'l~~f

~'l"Jl'lii"Jl'l~n'M'lf'l'l~~f

tYl~.0-2503-2870

LYl1~'l10-2503-3567



.J
VlVl~ 1307/1 044 ~V11f)Vlt.J'l~tJ~<L-1JYltJfj ttUl fi tl"ll•

r;'ilU~Ul~YiVl ~lLll~lhmn~Vl
'"

~ ~ ."j
~~W.JVl'W'WVlUt11120•

, ,
~~Vl~~~l~'dtJ lm~il~f)VlmUYi'Wff ~1'W'd'W1 "llVl•

Lti'i)~~'dtJ'Wl~tr"lltl ~ru.t!lVl ,rn~mj'lV1~n~(?m.rcuo/il?l~mj'l~lm~mj'l~l~l?lf
'"

~V11~VltJl~tJ~'i:"lJYltJnn~lfi'j'1"ll1~fU!l'WmiLiX'l-11~VlmUYi'Wff~'CN nlt~(?J.J'Wl"llVlmt~tJ'W~htJ•••
f1!lH~'dll?l!lf LLUUfI!l'W~l?lffl~~~vlnfl~~¥1~L~1~lh::;~ummFnf)l?l ~'i)~ LLt~~lV1fu,rn~tJ'Wi'W•

mt9Vl'l-11~VlmUYi'WfiL1!l~(?)~nfll'd,rn~mj'11~917l'l-11Lfl1!l~n!l~~::;LflUt'dUt'd~

-if'i)~~ll~::;l~fuml~ l~'W"ll'i)UL~!l~rJf'W~lnm~lttJ~mmjl~'VlmUYi'Wnl ~i'WVlct~Ll~'d llvlL~!lLiX
'"

Lfli'i)~nil~917l'l-11~'Wt!'WiJf1'Jl~ milU fI~d-JLd!lVl11']j1 Ll'W'dU{j1.WlLL~::;~~171fI~'i)~nuVI~n LL~::;m::;U'd'W

mt19tJ Vl1~~1"lJl1']jl~~Lfl tIJ~f1'dl~'i)'WLfitl ::;~~1nvl1'WL'W~l'W::;~VlN f1CU'd001 ~h'W,rnLVlf1'i:'W'i:~~
q ~ ~ q q

mt~n1j'11~utl7lY1~ltCUll?lt'd~ ~'i)ULL~::;LiXml~fiVlL~'WL~!lmtufuut~ Lfli!l~n~mt19tJ"lJ'i)~•
v ,

_ .:S: i,lo<::::lI i,I 0 oV q.c::Y _ .c::S: 0 q 1I

'Wn~n1j'1~'WI7l'dtJ~lV1tUtltJ~::; L!ltJl7l!l'W1'Wn~mj'l~ ::;'WlLttJ'WI7l'JtJl?l'Wb'i)~

v

"lJ'i)UflCU~lCU 'i:!lm~w•

•.. = ..,
(t!l-1~l~l?ln~l1'tJ 17l1'.~~f117lYi1'~~tJ)•

U'J'::::n1'Wnnd-Jm'J'u1'::::91~lm~"1l1~m~n~1~l?lf

lVl'J'.0-2503-2870

'i:Vlt~lt 0-2503-3567



,
-=l
VlVl3-J1307/ ") 044 UVll~VltJl «tJ ~L'lll1tJD~~3-Jlfi~l-n•

I?lIUf'lUl'1l"l(?l illlJl'f)1..hmn~(?l
OJ

~ ~ -=l
~'1V1'J(?lUUVl1..,!~11120

•••4 lJU"lNJ 2545

ld'f)'1Ji''JtJ Ul'1rer'1l~1 3-Jru~'f)(?l 'Wn~m~IV1«n~l?l~ubW..vil?l~m~n ~1'lJ1~m~If'lI~l?lf
OJ

3-JVll~Vlm«tJ ~1:'ll'r1min3-Jlfi~I'1l1Ji'¥u'f)umi1 ~y'h~VltJ1Ul"lUjf l~'f)'1m ~~ W-JU1'1l(?lnl~l~tJuJi''JtJ•••
, v

f1'f)3-JVhll?l'f)fllUUfI'f)U~l?l¥f1~~~rtl n~3-J~h'll~~3-Jtl~::~um~nFil~l?l C~''f)'1llN ~1V1¥u'WncttJuiu•

i.I I tI 1 I

-tl'f)3-Jf'lllf'l::lJl¥UfI'Jl3-J l{;U'1l'f)UlU'f)'l~U~lnm~l~tJ%.rtm~I~VlmUl"lUD1 ,yiUVI'W'lll~'J llf?llYl'f)1~
OJ

• I """ t-'

lfl1mj'j'f)Vlr.¥(?lV11~U'WUnfl'Jl3-Jf1j'f)UfI~3-Jl.w'f)V11~'1l1IIU'JtlD~ llf'l::~'f) (?lfI~'f)'lnuVI«n llf'l::m::u'Ju

m ~~r.¥tJ Vll '1~ I'll 1~'1l19'11f1i'll 'f)fI'J13-J'f)U lfl ~1:::'lf~1nvhu 1U~IU:::~Vl ~'1fIbW'JW1 Jllu l.n'f)V11l~tl ~(?l
q ci.9 ClJ q q

~~I~bWll?l~'J~ ~'f)U llf'l:::1~ fl'Jl3-Jf)(?ll{;u l~'f)m~tlfutl ~'1lfl~'f)'lj'j'f)m ~~r.¥tJ'll'f)'1'Wn~n~I~~Ji''JtJ
• OJ

.- ~ '"'('j''f)'1f'lI~l'l~I~I'j'tJ (?l~.~3-JfI(?ll"l'j'3-J~tJ)•
tl'j':::filun'j''j'3-Jnl'j'tl'j'::;~I~I'llI~'1l1~n~I~I~l'lf

~ .. .-
~1'll1'J'1l1f'lntllf'lI~l'l'j'

'lVl'j'.0-2503-2870

LVl'j'~I'j' 0-2503-3567
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****************************
fll;U\l,:J hf,r m~ V'Wt:h'W,j'ml':mJU~Cl~,j' tI t1~,;I'Vi~l~W l',h,r m~ V'W1if1111Jflfl! M'W~t1

,j't1f1111J~.:Jf1~111Jlf1.wtlm~V.:J 1fl !rltl,rm~V'WYi~1~Wlt1~1 hf.yh!f1~t1.:J'\11J1V / Cl.:J1'W'Iftl.:J~~Hti1J
J)

9J1tS Q.I do 0 'I QI

f111mfff1'IJtI.:J'Wm~v'W (f11fJ11JCl~ 1 'lftl.:J!'VI1'W'W)••
~ d

5 '\11JlfJtH 1J1f1'VIff fl•
~

4 '\11J1vm 1J1f1

~
1I1'Wf1ClH3 '\11J1Vtl.:J

~ ~
2 '\11J1vm 'WtlV

1
~ ~ d

'\11J1VtI.:J 'WtI fJ'VIff fl•

1UJfl11'l.h~lii'U 5 4 3 2 1

" .!l
f11'Ul'Utl'Hl

,.: r1'" • 1 ~"" ~ 1 '" .1l.mm1J.:J!'WtI'\11! 'W'lJtlvtW 1'Vl1 '\1!~fJ'W!'lJl ~'lffl!~'W1J1f1'IJ'W

11 "" I , 1 ~ ~ ,,; , ~",,'!I
2 ..flTVI ~~f1t11J1Jff1'W'lf1fJ m'IJl ~!'WtI'\11 flfl'IJ'W,~.. ,~~,,;'"
3.m~ 'lff11fJ11J'Vl1 m'IJl ~!'WtI'\11'lffl!~'W

11 '" "" ~ • 1 ~"" ~""'!{4.m~'VIflCltl.:J ~~f1t11Jf11J!~V'W!'WtI'\11'VIl m'W'W~fl'IJ'W••
" ..• .
f11'Ul'flfl'U fI fl11'U1UJ'Utl

1.'IJ'Wlfl'IJtI.:J~1flf1'l:1~ t1Cl~~'lJtI.:J~ 1flf11:1~~1 ~1if1111Jf11J'l1fl ~1'W~lfJ

"" 11 ""2..fl1'VlUCl~!ffV.:J ~~f1t11J1Jf1111Jm1Jl~ff1J

.eI ~ tl0i9J'::::' fJ} 0

3. '!Ifl m~! ~fJ'Wf1t11J'Vl1!~m'VI1 '\1!f1flf1111J~t1.:Jm~'VIfl Clt1.:J'\11f11~t11J

4.1J'VI!~fJ'W'Illff'W 1~
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1UJfl11'lh::ai'hl 5 4 3 2 1

v ,j 1 J;h v•..•~lU 1~ U'll''U'n ~1'lJ

"o '1 y "" y "" ••• ' illun '11t'ltJlflt~ tJ'U~U(l~ t'ltJlflt'HJ'U 1'Ut'l'H1~t'l

d Q old ~ i "9J
2. 'U'VII~tJ'Uflt'l1.l'Vnl~m~1l'l~1~'tY11.11~fl'VI'U'VId'UI'Ut'l'Hl '111.1~

3. 'U'VII~tJ'Utll'tY'U '1'il

.l .,j , 0 ';:y
4. 1'Ut'l'Hlt'l'U "l 'Ul'il~'VI111'U'U'U~dtJ

v ,j Qmu 1~I1JUNt'I

11 Q ~ ~ d d""1.f11~ ~~11.1'U1'U~~tJ~1 'U'tY.:J'VI~

1910 dcv 9J 1 I

2.11'U'U'VI~'tYt'l'U'lffl1ml.l'VI'lf~I'il'U l'\Jl 'il.:JltJ

'1 Y I Y '1 YY"" "" :; '1 J3.fl1~'Ut'lflfl~1l'U'U 'H'VI~l'U'lfdtJm~~'U 'HHl~tJ'Ul.Imll.1~.:J 'il1J1fl'\J'U•••



.
.ct 0

i.Yt:ll'UflflHl'U
o ,

V11U't'i'U~
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QJ '"'\HU)6Jf~l lJwn)~

10 ~ ..:j'\11f1lJ2509
9J .!:!I; 0 ~ 0 ~ QI Q.I QI QI

1J1'\.J'\.J1..:j~~~11J~'\.J1..:j~~fl1tflmlJ~..:j6Jftl'\.J1'V1'il..:j'\11~6Jftl'\.J1'V1

iHt~t1'\.Jitl'\.J1'V1~'V1t11f1lJ2527
1J.flff ff..:j 1'V1t11~t1m'UfI~ff1~~fi 2529••••

QJ QJ ~

f1.1J. ffm1J'\.J~16Jffltl'\.JfI~ff1~~f1 2535

ffl'U fl..:j1'\.Jfl1~1J~~(J lJfffllJ 1~..:j'\11~~~ tI'Iil'W•
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