
~ 

[} ~~'11.18,U.I.'L~ ld::t_¥ 'tl.,M. l'tll l't LtlH. t L,IT.1 [} ~ ~'11.18,U.'11. Ll.' L ~'IU ~Jlltl ~ ~ flU LM.~ .9\d:: Lt ~1 ~ 

M.Lll~U.~::tf11:1.'L~ G ~~ '11. LI.'I.'L}~.!'.LU'tl. t '11.1}~~ I.'G IT..!'.LU~~ 1~!).~ U.1lf-t U.!'.Lff L~ L',U.rt lt ~~::Lrt \d 1 
" ~ 

~lUWfbGlf-t U.!'.Lrt L~f1l§ll .!'.LUL'11.1§>'11.~UL~[}~~'11.18,U.I.'LU.'11. LL'~f1 
~ 

G'11.~1 L'I1.::~111.'Lt~ l§>L.!L'I1.18U. 
0 " "' 

n. n. 
[}~~11GU::tf1.9~1.'G'11. t ~t L,tl.1rtLl~}l'tLW!:L'G~'11.f1~1~[}~~'11.18,U.::tL~ ~. ~ 

G~fu~L~::tL~f1l,l§lf1GU::tfb G.i.'L~1.''11.11.11::fb~~ 
n. ~ 

'11. t ::t~ § I.'L~ G U G G 1.'1§>~11'11. f1~1~,\d t ~ LUGll§l(!1 ::fb~~ I.'G IT.L~'IU ~'11. t 1.'~11LJI.rt Ll~l§l!;!1 ::fb~~ I.'LU. 

11:. 1'\ b 1'\ 1:. 

.!'.LU~~::-Ftu,u.~: ~t L,IT.1rtLW }l'tLl~l§>Y1'11.r1~1~~t L'tl.ft!l,M.I.'ff ::f1~~}'11.f1~1tLU::tL~rt~U 

(£OZ-Z!H : ~ggz 'tLU.!LL-Fl.UJal.'ltU.::W) 
~ "" 

rb lb lb 6111 rb 

:;fl~~'11.R~1~LU:;~LJUC~U ~SSZ JZ,L~U~gU.M, '11.L.!}'11.t:!-'11...(,LL-RU~~LUt'L~U'11.U11~~t1!U~!t\·~ 
... ... 

f1,~~.!'.LU'11.tl§l~l'I1.1111GW ·o~ 

I.'GIT.WU1U.f1~l'I1.LI.' ·s 
,... FF''""'-

~tGM.I.'~I'tLl~ ·g 

~Uf1111111'11.G~~~ 'L 

rt-Ftllu.l§l~l'l1.11 ·g 
"" ~ 

~ 

rtt!.Ul§l,!-'11.1.'GIT.M.Lll'IU~L\dtLU ·g 

UO!lB::l!jdd'lf ·p 

'11.f1t 1lA.I111G u::tn G~ '£ "" I o I" 

('11.LKtl§>LrtL'lq.) [}~~liL'I1.'11.G~tLU'I1.f1~1tLU ·z 
n. ~ 

::rt~~}'tl.rJ~U.Lu::tum~u 

~ ~ n. 
~99l J1.LWJ8.!LU.M. '11.LJ!'11.M.'I1.1T.L-Fl.UJ8.!'.LUI.'L~U'I1.U1H.l§l~U~\d . ~ 

""' ,f" ~ p n 

n. 
,Vfb~G~L'Jl L'G,tl.W~Wf1~~'11.L1.'::~11 .!'.L~UG1L-Fr.U~~~f1~~ '11.~'11.Gl§>L-Fl.U~rtf1.!L_!t 

'11.!-'11.f1~1U,!l-L'GIT. '11.LKtl§>Lrtl.'lq.tLU'11. t U.!'.LrtL~ffLl~rt~~1 I.'~G ~ 1 G ~G £SJAM.j!.U.l '11.11 UO!lB:>!idd'lf 
" 0 

'11.Lf1 'tl.LKtl§>Lrtl.'lL~ L'G~1 '11.f1~1U.I111GU::tf1G~L'11.ft!l,M..!'.LU I.'G~W~~L-Fl.U~.!'.LU 

~@~~~U1U~~~HL~~~TILL~U@1 ~ pp~~ 
I I 

z uun F' 
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1.3 ~11::Ul!J~flU ~L 1tJu<li' e:J\1 iiml:l.lj'f11l:IJL "li1 h 1 UEhH.-fl.h·::n EllJUl!J~fllJ LL~~\1 eJ e:Jn 

'Yll\IUl!J~flilatll\l~fl\l~,.,.f) 1-iivrnLifa,l<li'um\lm!)~flil iLm1::lf ivnnM i1J11rn~rn'h 

mn~flil rh tJ'YleJ~ml:l.lf~nml:l.l~~eJ cil\15~1:: ~f1\1~11ffm1Lf1~EJU 1V~11 U11..hLUll~l\l 'l 
dJ 'II 'II 

1h:: ~n ~1 iul !J~flil1 u~1~1h::~11u L il hml:I.J im·rulf1::Vill\1Ul!J ~flU nmh::11illll ~~f 

1~uli11:1.J L ~u~rnTi1'1J eJ\IUl!J~flilvhilu:I.J1~nm\11~uli11:1.J \jiiUtytyl'Yia\lfiu \jiiUtyty11'YltJ 

LLfl::~lnfl 

Lda1lu.ffuaT1itJ:I.J~mnuvi 3 ~L1tJu1l::iiml:I.Jfi\l~a1tld 
'II 'II 

1. fLLfl::L "li1 h L~EJ\I't1111Ulil~ LLfl::Vi inm1EJ eJ nLLlllJ LLfl:: L 'Ylflii.fl.yjVi fll nVi fll tJ 1 Un11~fl\l 
'II ' 

't1111U~flU 

2. fLLfl::L i1 h nl1LU~ tJULLUfl\1 LLfl::~~Ul n11'1JEI\I\IlU't1111U~flU'JJ eJ\I"lfl~LLfl::'Yia\lfiu 
'II 

~ ~ ~ I 

'Yl:I.J11lln~f1~:1.JtJLLfl::1~Uli11:1.lm\l ') 

3. fLLfl::L i1 hii\lml :I.JLL~ n~l\I'Yll\l<li'lUL~tJ\1 EJ\If1'U1::n Elll El11:1.Jrnml :I.Jf~n'JJEJ\Ill'Yl 
'II 'II 
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"lJ El\1 !!-Jfl\11U'Yl1\l ~U~~ EJ\Ifi'u::nEJ1J"lJ El\1 !!-Jfl\11U!ii1U~U~~rl1JflflU::LL"lJ'U\I g'U LLa'~\lfi113J~@l L ~U 

LLfl ::u 1'H.I1 tJ El113J rnfi113J f~n ~ ij ~ El1J 'Yl L ~ fl \1 a'13J11f:1 U 1 L a'U El1J 'YlL ~ fl \1 ~~W11El1J 1!ii El ci1 \1 ij 
'II 

... ..., 1 .. I A Q .... .c::t .::t I ..J 
L'V\~1!-Jfl 3J'Yln:t!l-:: Un11u1::L3JUflfiUl1~"lJEJ\11J'YlL~fl\ILLfl::n11LLa'~\I~U~11f:1\IEJ1'Jl'~m\l ') 'Yl 

• • 'II 

L ~ tJ1"liEJ\I rl1J ~U~~LLfl::1J'Yl1J1'Yl"lJ El\1 @'IU@l~1 U1i1fl';JU'UL Yl\1 L"li1 h n\1 ~'Yl~~fl"lJ El\1 ~U~~~ij~ El1Jfl f1 fl 
• • 

LLfl::i\lf13J 

4. fLLfl::L "li1 h~3J1 fi113Ji3JoWWIT ~'Yl~~fl LLfl::1J'Yl1J1'Yl"lJ El\I~U~~LL~fl::lcnJU1i113J 1utJfl 
'II • 

a-~tJ~1\I 'l iLm1::'\.{u';)itJ~th 1i\11u~u~~11iifum1tJEJ3Jfu 

5. i'LLfl ::L "li1 h n111 'lfu 1!) tJi~'Yf'VI1 Eli~'Yfm\1 n11fl::m 1 Un11LLU flfi113J LLfl:: ~El a'11 

~-hU.n11LLa'~\l 113JJ\IoWcniU11ULL1J1Jn11LLa'~\l a'13J11f:11'1fLnrnsn~1 tJ ') 1 'Un11~';J11n.l.1fln.l.fl1~ 
'II • 

n11LLa'~\l i';J11rnLu1tJu L YltllJ\11 UU1!JflflU 1~ tJ 1 'lfm13Ji'L~El\l EJ\Ifi'u1::n El1J'Yl1\IU1!JflflU~13J 

i~m1LLa-~\l U1LLu1f1mEJ\Im1LLa-@l\11uufu1'1l'i.uiii~u,-::-;hiu 

"' "1 .I VJ 1 ' ..., _'f' ..., .d.. ' .l.d .I 
6. 1LLfl::L "lJ1 ';) u':i:: L11'Ylfl::m b'Yl tJ ULL~fl:: tlfl a'3J tJ lJ';J';J tl'Yl3J!!-Jfl~ Eln1':iLu fl tJULLu fl\l"lJ El\1 

'II • 

- .<iVJ - ."1 .J' "' VJ .J' "' • I"" .. "" 
U1!JI'Iflu b'Yltl 'U1!JI'Iflu~U1J1U fl::m b'Yltl LLfl::fl::f11~U1J1U Lu1tJ1JL'Yltl1Jflnl!l-n.I.::Lil.~1::"lJEJ\I 

n1':iLLa'~\I'U1!JflflU';J1 nlcnJU1i113J~1\I ') 113JJ\Ia'13J11f:1 El ElnLL1J1J LLfl::a-f1\la'11Tf~umrn Lfl~El\1 

LL~\1 n1 tJ 1 Un11LLa'~\IU1!JflflU LLfl::fl::m iim1m "li1 hm13J ti1flqj 1J'Yl1J1'Yl"lJ El\11-1.1!) flflU LLfl:: 

fl::m 1 uiii~u,-::-;hiu 

a-11::~ 1 'Yllllt~.flflu 

3.11~1!11-1. Ill 1.1 a-f1\la'11fi'\11UYli'IUflflU~13J~UiilU1n1':i LLfl::fi113Jfl~a'f1\la'':i':ifi' 

iLm1::'\.{ i~1n~ i';J1':irnf1rnfi1\11UYli'IUflflU tl1tJ'YlEJ~fi113Jf~n fi113Jfl~~El\11UflflU::EJci1\l 
• 'II 
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i~ll.li'l"UJ L ~ll.T1rn'h ,J1Wrlf'lll.~flu~d:lll.3J1"~nrn,J1~ll.li1"1"3J n :Du ruru1l'lu,J fill. n:Duru ru1 
Ill \J CV IU ClJ Q,l Q,l 

loYHHL tl:: ~1 n tl 

3J1~1";i1'\.l, "' 2.1 .. 

~11::~ 3 ll.1!J~tlu 

3J1m!1ll. f'l 3.1 Li1hLLtl!:LL~~,JEJEJn't11,Jll.1!J~tlUEI~1,J~f1,J~1"1"fl iLm1::~ 

ivnnM i1111rnT1rnfi1mn~flU rh£.J'Ylu~m13J-rnn m13J~~El~1,')5~,-:: ~Wll'3J LLtl::l.h::£.Jn~1i 
Ill ~ CU II 

1 ll.ifi~1h::-;hill. 

.d ""1 0....... . ~ .... 1.1 ....., ....... 
3J1 ~1"!1 ll. 'Yl 3.2 L "ll1 1JT1113J ~1 Wll.li'l!:V\11,Jll.1!) f'ltl:u :u1"!:1~ f'I1~~1"LLtl!:1@llll.li1"1"3J 

L ~ ll.~ rnfi1"1J u,Jm !J~flu~d:lll.3J1"~nm,Ji~ll.li1"1"3J IJ:DU't!J t!J1l'l EJ,J fill. 1J :Du t!Jt!J1l'Yl mLtl::~1 n fl 

~,-tl1~-h Vlin~~1"LLnll.ntl1,Jn11"ii1nM1"ll~ll.~ll.;i1ll. W'Ylli~m1"1l' 2551 nGi3J~11"::m,-
, 'U ott , , 

d 'l.'<=o. .. I .cl ~ VJ ..... I ILo' - .. 6l .cl -. .. tS"J d I 

L 'lr.Jll.~f'ltl :u!:3J'Yl,'JV\3J~ 3 ~11"!: b~ LLn ~11"!:'Ylf'lll.f'ltl :u ~11"!:~ll.m LLtl!:~11"!:ll.1!Jf'ltl :u'lJ,J LL~tl!:~11"!: 

11:::Um ~1";i1ll. ~Tl El £.JT111JT13Jn11"i~m1"L1£.Jll.n11"~Elll."ll EJ,J LL~tl!:~11"!: LL~n~1,J n""ll. lU 1 ll. iir.JuU 1J .. , 

2. nTn1EJunTH'HlUU1!JA"a{J 

1 ll.n11"L1£.Jll.n11"~Elll.i"ll'1ll.1!J~tlU1h LUll.~ EJ,J :UL 'YlT1UT1n11"~Elll.~Ltlll.inMrn::Lu w1::L ~ u1 ~ 

~L1£.Jll.l~L1£.Jll.f l~El~1,Jtln~EJ,J 
'\J '\J '\J 

2.1 m~"~nT1ille:JUU1!JA"a{J 

li1"1"3J"ll'1 ~ LLtl:: in Mrn:: Lil. W1!:"1J EJ,J ~11"!:ll.1!] ~flU ~,J ~,J L~~ 3..11 ~:jj T1113J ~~~L~3J 

~f1,J~,-,-ff:jj~ll.~ll.1n11" ~ll."ll'3JT1113J,J13J ~ll.'Yl1£.Jn1w m13..1:UT1rnfi1 oi1,J:Ut-~tl1~£.Jm,J~EJ~1ll. , , 
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'LI 'LI ..:f Q.,; A. I Q.,.o oCio. 

<i11 tl <iltl.L Eh'l n Gl1 LL~<il_, El El n LLGl:: :JJ U.n 1''1f1 n11VI Gl1 tJ '1'11 U.L ~U.El VI Gl n n11LLGl:: L 'Y1 fl U.fl n11~El U. 

U.1!J~mj11 i_,d 
1n1mf 'llu.n~1 (2527: 6) 1~n~11ii_,VIinm1LLGl::L'Ylflitflm1~EJu. 1111 

m1~EJU.LL1J1JLL u.::u1 Ltlu.m,-~EJu.~~~'L1t~u.~ EJ_,'Y11mmh £_, VI1EJY11 LL u.::u1-;J1nm L 'liu. 
~ ~ 

d 0 Q..l (l..oo Q..oO Q..l ..... ~ 

Lfi1El_,n1n1J-;J_,V11:: Lfi1::-;J_,V11::<i11:JJ';J_,V\1::"1f1 - L11 

n11~EJU.LL1J1J~1TI<i1-;J::~EJ_,iim1~1TI<il Lllu.li11 EJ ci1_, L'liu. fi~~1TI<il'Y11U.1!J tJi'vn.f ~1TI<il'Y11 

m1~EJU.LL1J u ~n u ii u1\ LUU.m1~mn1V1 u.<i11'1K r:fL1tJ u.~n ~u.L '1iu.m1L 1 tJU.LLu u'Y11m _, 
dJ ~ ~ 

n11LL~<il_, 'Yl1u.1!) tii'v,n.fLLGl::fl1'1,_1'Y11U.1!J~mj EJ1-;J-;J:; 1-Ji~U111'V'IU1::n EllJ 

1 ~ .. 111 " .... = 111 ....... .¥ 
L1nt nf'IU1U.U.'Yl (2535: 15-16} b<ilL~U.ElVIGlnn11LLGl::L'YlfiU.fln11~ElU.L1<il_,U. 

~ 

1. ~EJU.-;J1n~_,~~1tJLUV11tJ1n 

2. ~EJU.<i11:J.Jf111:JJ~1:JJ11n~EJ_,U~Gl::1Jflf1Gl 
' 

3. m1~EJU.1<il tJiiiu LU~tJu.'Y11~t11n 1-i~1 t~ifu. u~'V'I tJ1 tJ1:J.Jfmn LL1J1J LL~U.L~:JJH 

4. n11~EIU.LL~ Gl::'Y11 ~ El_, EJTI1J1 t1 1-i Gl:: La t1 <i1 ii El'VI inYiGl ::UEJ t1 LL~1-iLL~U.iJ1 LL~1~_, ~ El 

'1'111 mj 

5. 

LL~U. 

7. m,-1ii'vn1'Yl1_,U1!J~Glil u1_, 1EJm~EJ1-;JLU~tJu.1if11~~1tJ VI1EJ1ii''V'I'Ylli11:JJ"lf1~ 

LL'Ylu.ril~ L 1JEJ~::mn 1 u.m"J"-;J<fi-;)1 LLGl::u EJnmmi1unuf11i''V'I'Yl~nn~EJ_, 1u~1 tJ 
~ ~ 

.::::.r.d 0 0 'l,.l t.l 4 A 0 o .... o d I I o o I 'V d o 

10. 1li11U.1VIU.1 ~ L 1tJU. fl El 11U.1VI U1 m::'Yl1 L:JJ EJLL 1n<il El'Yl111 LLGl::11<il EJVI U.1 V11El11 
~ 
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12. ~eru1~tHJLL£~mhhYi~~vh LLtf1fiam11wfa:unu 

13. n11 hi'Lw~.J -;J~m~'YhLIIiLda~~i e!'YlTl1 LiJwffu ') LLtfThi111:1JL~£J.J L W~.J 

14. u amh~1.J'VIU1 'llrnd1uanrhri,~n.J L ~a 1~~L~£Ju Llll'mn'Ylu'Yl'du 
'IJ 

15. m11~iruru1rnLu~£Jurh iim1:u-;l1 Lilum.l1.J d.J1um111LUU'V13-l L ~am1:uwfa:u 
" " 'IJ 

LW~£1-J L-riu m1~uiia m1n~111U1 m1n11L'Yi1 m1i.J1.J n11'Y11.J<il1 Lilulllu 

-;J1n'VIinm1LL~~Lmrii.f1 m1~au<il.Jn~11 ~1u'lllii1 m1~auu1nfi~ihfu m~~au 
q ~ ~~ 

-;J~IIia.J iim1:uf fl11 :IJ~1:1J1'Hl'Yl1.J'U111 fi~i) L ~miJ "UIIi'ULL1J1J 1 ~nW.fL~£.1'\.l, Lllii.J Lnlll L~ £J'ULL1J1J 
'IJ ~ 'IJ 

rl1'Yl1.JIIi1.J ') LL~~,~IIi a.J <illi1 LLU ~.Jrl1'Yl1.Jrl~1 £JLU'V11'Y11rl m n LL~~'Y11 m.Jrl £11 m111 ~~1 £J.ffu 

L 'VI:IJ1~~:1Jrl1Jl£.1"1J eJ.J~L~£.1'\.l, LLiiif1.J1U LL1J1J L~:u'li ~'d'U 1'VI n],~ Hi~~eJ'ULL1J1J~1~111 1 ~~L~£.1'\.l, 'llli 
'\J cu Ql \J 

~ 

£].,] 

m1~au 11i1 £J 1im~1J1Um1ufiu1i 

m1ili1fhm1:1Jm1L1£~um1~aulli1uu1!Jfi~i),dii~m1tlmJwl1 ') -;J"Um~'Yl..:.J~L1£Ju 

Lnli1'1'1n ~~m1u iiu1i a1, tln Lilu 11 £~1Jf1 f1~V11a11 £J n~ :u 11i1 £JmLilu~f1 a £Jii1 LL~·1h £J L 'VI~ a 1 ~ ~1 ~ 't q cu cu cu 

LL 'U~ n11~eJ 'ULL1J 1J tJ nl.J fi U~ Un L 1 £J'Uii ~Ttd'd :IJ 1 'U n-;J n11:1JIIl eJ ~ eJ li1 L 1 ~1 "1J rn~tJ n 81-;J 1 "If~ a 

aumrnlli1.J ') U1~naum1tlnuiiu1i L-ri'U 1U111W LLrtlJUWnnL~£.1.,] l~'Yl""~t! 
' ~ 'IJ 

u1~ 1£~"ll't!"JJ a.Jm1tlnu iiu1i ~a Lilum1vr~u 1 'l'ln ~~rilll a.Jm11 ~ ~L1£Ju finm1L1£Ju f 
~ '\1 ClJ cu 

lli1 £ln11m~rh ~1WJJeJ-;l1nli1~ eJ m1 "lfi~tJnuiiu1immnu LU 'Yh 1 '\K~L1£J"ULnli1m1 :IJL~ e!'V\1.b£J 
'IJ ~ 'IJ 

"1Jni.~~L~£J"Utlnu iiu1i f11f111"1f1 m 'VI~elli1LL~ eJ ci1.Jvt1n.J cu ~ cu cu 

'lwsrmf fiu~1f111t! (2522: 131) 'lllin~11ii.Jm1:1J~1fi'ruLL~~1mlU1~~.Jff"JJa.Jm1~au 
'IJ " ' 

LLuum1tlnufiu1i 'li<il.Jd 

m1 :u ~1 f1 f!J"JJ a.J m1~a"ULL1J utln u fiu1i L ilum1~au rlrh 1 ~ m1L1 £J um1~a u~:u\l1rn 

Lw11 ~ Lilum1~n~1rl (:..j~:IJ (:..l~1unu 1~'VIi1.J111f1'Y1Cl~~ LL~~ufiu~ trn L~£Ju 'llliL1£~uj',1n"JJ a.J 

';11-J LL~~~.J ij flU fiu~lli1 £.1111 'ULeJ.J n11~e!'ULL1J1JU-;J ~"lf1 £.11 ~Un L 1£~'UL~£J'U Llli eJ ci1.J iiu1~~'Yl~111W 
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LL~::U1"Hrf~fiU1::~\I flL UL~tl\1 n11lb 11.11-l m~~tJU 1~L ~ Un\ln11~tJU rlU Yi ~tJULLLf1tt'n L1Em rh 
, , 'U cu 

1~ ';1~\I'V\ 1 tl 11J Utl m1 ndm1~tJULL~:: n11L 1tJULL1J1J ~ n1.l ~ u1\ EJ\1 iim1 :JJ ~1 i qj"ll tl\1 n11~n ~u, 
r1n:~Y::<ii1\l ')VfltJ:JJ ') n"'u111~1tl 

Utl m1 n L 'Yl f1Uf1 n11~tJU~1U U 111 ~~ ufl :0 f111 :JJ ~1 fl"'ru<ii t1 n11L 1vu f"ll tl\1 ~L 1tJULLLf1 
~ ~ ,. cu 

n11~tJU, 

2.2 ~~;flU1Ua:::U~'lA~flLfiu'l"JJu\lfl1Jn1"H~fl~~1!J~a{J 

m1~e:JUU1!J~m"J1-i1.l,-::~um1 :JJ~1 L1-;J-;h Lilu~ e:J\11-lm1:JJj'~hu~lili'Yl v1 m1~n:~Y1 

<il1\l ') fl~tl~fltf tl\1 LL~::~\1 L~~:JJ:JJ11'.!5L Un11'illilm::U1Un11L1tJUn11~tJU 1 'i~1 L 1';llil1:JJf111:JJf11!il 

'VImJu ~lili'Ylt11rlh1um,-~e:Juu1!J~~li:d~\ld 
' 

~LL1UiULL~::i~L~tJ:JJ (Swanson & William, 1979 eJ1\In\11u l'J11rn li.L-;JU~!il, 2538 : 

346-348) 1~vhm,-~n:tY1'YltJ:tY~m1L1vuf[lilvm,-i\ILn!il LL~::L~tJULLuulf 5 1.l1::m1 ~tJ 

1. f1~f111LLU\I'VIU1tle:J e:Jmilwffu 'J L ~ e:Jtt'm1vu-;J::1~1.l~u1im:JJ1~e:J~1~1 v 

2. 'illilm1L1vuft!ilm~vuuuu ii 2 .ffu!ile:JU~e:J 
'IJ 

2.1 

2.2 

4. 'VI i\l';l1nf1~LL~!il\1~1 e:J~1\ILL;1 m,-1 'itt'm1vu1.l~u1i~1 tJ!ilULtJ\IrJWn 

5. ~"'·-;muufl1-l 11Jm,--;hn!il t1 ~L1l. l'J1::m~L~tl1 
'IJ 'IJ'IJ 

""'1 ... 1" Vi"' .. LL1JU!il11 (Bandura, 1977 tl1\lfl\l U ~11\lfl f11!il1::n~. 2548: 240- 241) L!iln~11fl\l 
'IJ • 'IJ 

m::u1um,-rl~1iru1um1L1vuft!iltJm1i\ILn~-;J1m11LLUUi1ii 4 e:J~1\I~e:J m::u1um1m1:JJ 
"' 'IJ 
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"ll'll"ll'U'VIit~ Gl 3Jniim7~1J'Yle:Jifi bbGl::e:Jwrn~1~uli771l'Yl1~u1n~GlthJEJ~Ifiube:J1l1'ij1~~ru'VI1tJ ii 
q ) 't :W CUQI 

m7~e:Juiim7bb~!il~ bbGl::b~ t1 bb 'l"rlU1 !J~m~J1 'Yl t1 1 'il'i' EJ~ tiu5u 'VI1ml1 hJ b~ t1 bb vd1 u~h~ bblfiU 
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ULI'e'11.UJT., U.'l1.1'e1:!trltLU.llt.'l1.1"11 (luawssass'lf ::>!lU84ln'lf) l.'t~M.Ll1M'I1.re1::trltLU ·z ..., ,... t.F" ...,. I.. .,..."="' 1; '=" -I .. 

'11.Ut.l1~1t.Lt~ 
~ "' 

'11. t '11.L~~ 11 L~ '<1.~1 '11.11~1 U_!I.UtLI'e Lkll'e Lt.~ ~}UtLI'e Lkll.'~l!'~t}Jl.I.'G ~~U.tLU'I1.J1:!~ c-LfW ~ 11 L~ 'A 

utLre LM reLt.~j. W'I1.Lc-L~'I1.11~1 U_!l.1l t '11.LI.'UG ~, ~~tLU'I1.fJ1 '11.LI.'re ~ unu. 11 t.~j. t ~t}ll.!i,rtQrt~ Lll 

f1GM~U.tLU (lS8.L a1dwes >iJOM) '11.LI.'I'e~U'11.lA11t.~j.t~t}Jl.!i,f1Qft~Lllf1Gkl~lAtLU ·~ 

'11.1.'~'11.1'e1:!trltLU'11. t.f1:!WI'e~LG '11.LI.'~f1(j rltLUU L~~U1 ,r-ro '=" I'" F=" Qo-ti'CJ'I'" _. 

• (j • "' ~ '11.LI.'~I':li.'G fT.M.Lll'lt1~:!~11'11.LI.'!i_f1 ~ fttLU I.'G fT.M.Llt'IU ~l.'~f1LtlA '11.GM,t:J ,.'At L~:!~l.'~ 11 L~ 'AU L~ 'A~~} 

GOI.'G~~1J.t11~1 '11.LI.'~I':l~U~tLU:!~,, ~U11.'~tLU G~J.t~U~'Aj!f; '11.11~1,.~1.'GfT.'I1.LI.'!i,r1QfttLU'I1.L~ 

'11. tUG G l.'~kl11~1'etW~llM.'11.1J1:!~ 11~~:!RU~U.'I1.L~G~'A'I1.LI.'!i,f1Q fttLU'11.L~~I':l~}tLU 

(pz-~z: £992: 'Lt.L'I1.1.'G~~ ¥1.'-M.')j-Jl.~M.) (~-FlU~) '!f'qp:!.LU~H'I1.t!1~!.p:~~11~~!.LU 9"£"Z 

• U Lit ~t 11:lC:!~11 t-~~11 I.'G ~ ~ I.'Lr G ~1re ~ U 

"' . '11. t 'lt,..UI'e t.F~ M. 1 f1G U:!tftc-LU.Lytl.'~kl11UtLI'e Lkl:! ~11 ULI'e~I.'G,.~UU:!~11 1.'11~M. 1 l'eG~M.c-Lr G,.~1re~ U 

. "' '11. t '11.~UI'e q.l.'~ M. 1 f1G U:!tft I.'LlALytl.'~kl11 UtLI'e Lkll.'~ M. 1 U U.I.'G ~U U :!~11 re Ll.' 11 t.kl~11.' ~ M. 1 U.f1 It L~ IliA 1 

(j • n. "' 
(J~~ L'I1.1.'LU.Lytf1f111 It L~ L~~ l.'~kl11'11.G ~'11.~fT.U IAI.'G ~U U I.'Lr G ~1 :!t.'AI.'!-I.'G fT.I.'G~ 1'11. t '11.U~tlil Litre Llil 

" ' 

I.'~M. 1 I.'G fT.:!t.'AI.'!-I'eLlilt'A 1 '11.G ~~1tLU'I1.L~'I1. t ~}tLU'I1.Lt":JI.'G~:!~'I1.11~ 1~ !i,r1Q fttLU'11.tf1:!W'I1. L~ 

:!LM. ~1 11 ~1 (l~npOJd) !i_r1QfttLU~I':l'11.L~:!~11 (eunpe~OJd)~~r1QfttLU'11.t.f1:!W'11.L,.~ ( eJedeJd) 

~~r1Qftre11~lil1tLU'I1.L~ G~ '11.L~ £ (SI.'tq.tLU'11.tUtLI'eLMI'eLW~}tLU '11._!1.1.'~ 
" 

(tLU LJl.t.M. Lll'IU ~ L '11.IUIM. '11. f1 LUM ~ ~ ~ 

(j • "' 
(J~~ L'l1.-~lil'l1.~ ~~ re Lt.~L'I1.1Ul~M.I'etW~!J~ll.)'11.~,t:J f1~U ret.~ '11. LI.'L~tLU U G G l.'~kl11 L~ U re Lt.~ L~ 

"' "' Lyti.'GfT.I'eL1.'11t.kl L~I1L~tLU'11.ti.'I1~M.1reG~M.I'eLt.~ L~Lyti.'GfT.I.'G~UUI'eLt.~ G~ '11.L~tli>LI'el.'t.L~tLU 

'11. t U tLI'e Lkl It Lt.~~} G ~ 1 !i_r1QfttLU'I1.t.f1:!W'I1.L~'I1. t '11.!:1:!tfttLU~I':lG~'A_.IAs'IUU1 

a 
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Un L1tJ'I.J,iJf111 ~~~~·fl.J ~11vlVI~e:J 13-i Vl~e:J e:J11l1h::Lii'I.J, 1W~ tJ1 "lfn11l Lm1:;'\{';)1 n LLUU ~e:J1Hl1 ~ 

1~ tirl LLUU ~e:JU C11 ~ ~1 ~11C11i'LU'I.J,Lfl~e:J \1 iJ e:J"Lf1 tJ1 '\.1, n11i~ ~'\.I, 1 1ll1 U n L 1tJ'I.J,iJ f111 ~~ ~ 

~11\1 ~11vlVI~e:J 13-i 

tl = .~ -~ !"'I d "' = d 4. n11 1::L~'I.J,1l1nLLY'I~~:;~~\11'\.I, (Portfolio) LLY'I~~:;~~\11'\.1, Lu'I.J,Lfl"'l"e:J\I~e:J"lfl.J,'i!V\ll,\1 

rliJvl'n tlll1'V-11 'I.J,n111 i"Ji e:J~~ ~11~'\.I,L 'Y1~1 '\.1,~1'\.1,~1\1 ') L "Lfl.J, fl11 ~ ~1 ~11C1"1J e:J\1 ~~11\1 LL Vf ~~:;~~ 
'U 'U 

5. n11U1::Lii'I.J,1l1n 1m\l\11'\.l, 1m\I\11'1.J,LU'I.J,n1lm1~n11L1tJ'I.J,n11~e:J'I.J,LL~::m1 

tl1::Lii'I.J,~~rliJtl1::~'Yl~m'V-I~" rlum1tJ'I.J, 1irln~:: 1 '1.J,n11eJ1'1.J, m11Lm1::'\{tfruVI1 VI1'Y11\I L~ e:Jn 
'U ~ 

~1li11fl.l."lfl.J,LL~:; ~.yj L ~ t11"Ji e:J\1 n11i~n11L 1tJ'I.J, fi:W~ tJ1 "l!Lfl"'l"\1 \11 '\.1,';1:; ~e:J~ r1tf e:J\1 rlU'Ylq~fiVI ~nrl e:J ci 
cu \1 :,; '\1 

X IV Q.,.oO d ~ A' a,.. A A """ 6' ""''~-~ 
LUe:J\IVI~\I"lle:J\IVI~n~mm1~n~1"ll'\.I,'\Aili,!1'1.J, 11'Ylli~m1"11 2544 fle:J 'Ylfl~!J~11\Ie:J\If1fl11~~~1tl 

~l.J,Le:J\1 ~1111fu n11l~ LL~::tl1::Lii'I.J,L ~ e:Jm11l~~ 1 '1.J,n11~1tl ~~~1l.J,n11tl~u~1~LU'I.J,e:J ci1\l~ 

L '\AI11::1l::'Yh 1i'Y111U"lie:J~~~11~'1.J,'Y1~1'1.J,~1'\.1,~1\I ') ~€) LU'1.J,n11~'1.J,EJ'I.J,l1UnL1tJ'I.J,~11\I e:J\Ivlfl11~1 
'U 'U 

1~~1 tJ~'I.J,Le:J\1 LL~~\Ifl11 ~~1m1C1"ll e:J\IUnL 1tJ'I.J,~1'1.J,n11LLrlUqJV11 11 ~rf\1 ~1m1e1 L ~ '1.J,1e:J\11e:J t1 

~1 '1.J,n11~~ LL~::n11rl1\11'\.l, LL~:; ~1 m1e1 e:J e:J n LLUU n11tb L~'I.J,e:J\11'\.1, 

~1t11~111 'I.J,n11i~m1L1ti'1.J,n11~e:Jl.J,~1 '1.J, '\.1,1 n ~~i]if 'I.J,fl"'l"~~e:J'\.1,~ e:J\11L 'Ylflii.fl m 1~€1'\.1, 1 '1.J, 
, dJ cu '\1 '\1 

LLUU~1\I LL~::¥hU\I n\l~~l'Yl tl1 LL~:; LL '\.1, 1~ ~ rlL~ t11"Ji e:J\1 rlU n11~e:J'I.J, '\.1, 1!) ~~U LL~:; 1 '\.1,\11'\.1, litiUUU 

d1~L U'\.1, 1 'I.J,~1'1.J,"lle:J\In11LL~~\I·h1\lm~~e:J'I.J,~\I~e:J\13Jm1~1e:JUTI 'I.J,L~e:J\Ilhd~ ~m '\AI~J 'YiTh 
'U'U 'U 

~~ e:J~1l'I.J,n11LL~\In1 tl"lle:JJ111\I mm;j1'1.J,LU'I.J,e:J ci1J~ LL~:; 1 '1.J,n11l~ LL~::lh::Lii'I.J,~~fl11 ~~1m1e1 .. 
1 'I.J,n11tl iiu1i111\ln1l::~e:JJ iJ.ff'\.1,~ e:Jl.J,LL~::Ln rn'tfrle1 n~ e:J\11 '1.J,n111~ L ~ e:J 1 iLil'\.1, 1tlm ~~~~~;j'1'1.J, 

~ 'U .. 

3. ~at.h:::mn.Jum~u" 

3.1 A'l13JVi3J1£11.lfl\l~atl,-:::nauum~u" 

~e:JU1::ne:JUU'Y1L1t1'1.J, Vlmtln\1 ~\1~1\1 ') rlLU'I.J,Uflfl~ l~~ e:Jtlmnt ~~e:Jml.J,L'Ylflii.fl • • • 
llfn1 1 .J1\I L tJ 'I.J,i1 n ~1\1 '1'111 i~L 1 ti'I.J,L n ~n11 L1ti'I.J, 1m~';)~ U1:: ~\I vl"lJ e:J\1 n11L1t1 '1.J,n11~e:J 'I.J,.yj 

'U 'U • 
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n1 'VIU!fi ll1!i1 a ci1..:J~1 EJ LL~:::11111 L 11 LUULfl~El\1 :ii a LL~:::Ii11 n ~1"~" iim13J ~1f1 qJ 1 um:::1n 'l-tn11 

L1EJ Un11~El uiiwt.hrh iJ w~htl1Tn13J WI El\1 n11"ll El..:Jm1u ~li11 un L 1EJ UE.l ci1..:J tl n WI El\1 LL~ :::11111 L 11 
~ ~ ~ 

L ilu~~ 1 ~un L1EJ '1-tLu ~ EJ'I-tLLu ~"'V'l tl ~ m13JLu m 3J';) 111 :IJ..:J'VIm EJ m1 L1EJ 'l-tn11~a '1-t 1WI a r..i1..:J n n WI a..:J 
' ' ~ 

L'V13J1:::~3J unm1~nM1L1EJn~Eln11~EJ'I-t!i11EJ~El~h..:J ') L"lf'l-t al.Jmrum1~EJU 1~11ltlf'l'l-tUmru 
' ~ 

d 

..... • Architecture 

'Y13J1 : http://amornratteacher1 O.blogspot.com 

3.2 mm..J,-::nuuum~u"iifaru"I.Via.i 

~ El U 1::; n El 'IJ 'IJ 'Y1 L 1 EJ U ~ 3J EJ 1 VI :IJ V13J1 EJ n \1 ; \1 .yj L U U Iii' 1 n ~ 1 \1 .yj ij fl113J ~1 fl qj 1 '1-t 

m:::ln'l-tn11L1EJwfl '1-tEJfl hmii-J~~I11'VI1a1 '1-tEJfl.yjL~3JLUWI1 EJ ICT L 'Ylf11 uh ~~11~'1-tL mm~::; 
~ ' ' 

W~U.J'I-t11u~~J13Jm1Lll~EJuLLu~"~1" ') aci1..:JL:IJ'VIEJ~~Jrf., ~"m~~au'VI1auni-n1m1-;,:::L1EJn~a~a ' ~ ~ 

n11~EIUL'VI~1'ttLL!fin~1\lrlUEJEJnLU EJci1..:JL"lfU 1~~~Jtlf'IUUmru ~Ein11L1EJUn11~EIU L'Ylf11 '1-th~ 
~ 



~ ~ ~ 

}l't Lt~ r:t~ Jt t rl tjl.l'_E rt ll11 t rl ~1 !jU Ll't~~ '11.rl ~1 U_!l rt,.,U ,.Ill. 1J '11.rl~ 1tLU :tUt LU n;~ :::t[1l§> J-UtLrt L~'l1._!l 
,. 

~ ~ 

t~ Lt '11.111. 1 :::l!\Lt 1 l'.U.U Lrt l§>l§>1 t~ l'l! IT.'I1.1!~tLU'I1.rlt 1tLUrl tll.LltLrt L~'11.1!~tLU'I1.rlt 1tLUI!~ I ~ p 1'='1'1! lA J:l" I p::1' p 

• '11.~~mruum:::~f1£!~t'£!rtL~'I'll~:::~11l"'~~P~fl £
0

£ 

rl tl§>l'Lrll! :::~ 11l11'11.1!~ 
" 0 0 

tLU.!Itf1U rt~:::Lrt Ill. 1 l'Lrll! !§>1 '11.1!~tLU'I1.rlt 1tLU I!~ U I! ~1 LltLrt LM:::l!ILW M 1'11.l'U. '11. '11. '11.rlt 1lA.f1U Ll!l 
""'=" ...,., I l"ft lA I'=' F' };:" ~ F' .l" :? ~ I'=' 

~ ~ 

l'L,(tl§>t '11.L~:tUtLUrt~:::t[1f1_:~~:::~11}'11.rl~1,.l§>~ '11.rl~1,t-JJI. t '11.1!M:::~ L~U~ 111.'11.1;1 I!~ 11-~ l§>'I1.111.LkJl'l! ~:::1!1 

~ ~ . '11.1!~_tl ~l'~ ru,.,~ L~ 1:'~'11.1;1 f1_!l '11.rl~ 1tLU l'l! IT._.~l'~ :::t[1Lll§> _!.-'11.J1' '11.1!~tLU'I1.rl~ 1tLU'I1. t 

• • '11.U.l'~tLU:::~11 L~ t1 rwn: ... ~tt~1,1 1:'1!1 !§>~~ :::l!\Llll!~\11. [1~ '11.!J1'11.l!ll'M 11 [t~ L~Ltr: ·g 

• l'tl!\'11.f11 :::~11'11.1!1 1 l§>Jl.rt Lt~rt l§>lA.l§>~~tLU~'11.~U. 1 MLll'tU~rt U.1!~'11.f11 l'l! l§> ·g '=" I~ ..., ~'=' ~'='F -'=" ~'='F F' I_; ,... 

• f1~'11.!J1'11.l!IULrll'r'l1.1!lfs~ftlJ-t~Sr: Jot tLU'I1. t Utl§>:::~tt~'11.J1'1!~ ·p 

~ ~ 

'11.rl~1,t-Jl'I!IT.lUtLUrt~:::tf1:::~11 }1'1:Lt~ '11.lfor1~:::t rl_!.-f1~rt~:::Lrtlll.1~1!~'11.1;1 .£ 
,. 0 0 

'11.1!!1l'I1.;?1T.f1~L!;l'11.1;1~,.l§>~ ~ \.'11.Lll.SLIII.I!~ 1'11. t !!It L,.IT.1'11.rl~,.HJ!. t rltp. !1l.t!~ULrt'l1.1!~tLU'I1.rl~1 
~ 

UUI!l§>~~\11.1 :::~U.1!~'11.1}1:::~11 l!\1'11.~L'I1. rlrt~'I1.U. l'l!l§>UUL111.1!'11.11'1:U.I!~U1!~1 ·z I ,.. {, F' p ~ {, I 111 ...,., .... ,f' Ff" F' P' 

• • '11.1!~:::l!l~rl Lrtlll.l'[tl1ll!lrw l'U:::~11'11.rl~1U.rt'l1.t L\11.1!~ m,.,UJI'11.,.,MrtErtLt~r:l'I!~'11.J1'1!~ . ~ 

I!~ L'tUtL~M 
"" ~ 

tLUf11!U :::tf11! ~ 1 ~ '11.~tLU U,.,~ 111.r: l'_EpUL!!IUI!'11. rt~:::Lrt\11. 1~'11.1!MtLU'I1.rl~1tLUI!~ U I! ~1tLU'11. t 

L'!,'L~t~'11.Q1'11.J1'~l'~:::tf1Ul1l_!.-J-t I]~ 1 '11.1! ~rl~1'11.1!'11.'t'L 11JI. t '11.rl~1tLU'11. t rttW~llML'& 1_.~l'~:::tf1Ul1l_!.-
~ ~ ~ 

L',.,l§> l'l! ,..11l::: 1!1'11.1!~ _t;l I!~ U I! ~1 tLU '11. t rll1l1 L'!] ru,.,~ L~ l' ~'11.1; 1'11._!l M Lll ~U.~ :::tf1r: l'Lr I!} '11. rl ~ 1tLU 
.... I I I fl 

~ 

11l!J1'11.rl~1_t;lJI. t I!~ 1'11.1!~tLUf11! U:::tf1J-t Lrt L'!,'LI! ~ 1'11.1!~tLU'11.rl~1tLUI!~U I! ~1tLU 

'11. rlt 1lA.f1 .. 

ft ~t~.t rl _tt~'l1.1!~tLU'11.rl~1tLUI!~UI! ~1 L'tUtL!!I~tLU _.ltt.'tU U 1 U~ Ill. 

'11.~'11.1;1 J!UUI!tU.U~1gl!~ _11.~~'11.1!1! 

IV'8 I!~ '11.ll.1l'Lrll! '11.1l.ULrt'l1.rlt1:::l!\U.ULrll! l!\1'11.~1'1:Lt~l§>U1111.1 I!M1 l'l!ll.trlU1 F' I I A' I'=' F' t. -.... t,p ..... F 

LrtL,.IT.1 ~ l'L\!J 8.11 ~ ~1'11.1 ~U. 1rttWI1l_!.-'11.L'!,'LtLUr:~I!~'11.Q1:::l!\t~11UL1'1:'11.t~'I1.J1'ftlll. t rl,.,rt~'11.1!MtLU 

'11.rl~1tLUI!~rt_:III.L~!§J11 ~ L~1~t~:::l!l!~l!~lll. l'rl~1 MLlJ '11.jl.1l'Lrl! l!lt'I1.~L't'Lft~ rl,rt~'11.,.,U.rtLt~r: 

[t~:::MLI! rl L~ III.U L~ 111.ft~~I!~'11.Q1 :::l!\'11. _!lrt ~m f111'11.1!~tLU'11.rl~ 1tLU I!~ l'l! IT.'I1.t~'l1. t '11.,.,U'11.1! 0 Ill. 1ft~ I I 1'1 I 

'11. p. '11.1!~tLU'I1.rl~ 1tLU'I1. t l'L~ u t~'l1. ~; 11-wl] 0 l'l!~~,~nl1l'11.,.,Ul'L!§JUI1l11 :::l!\'11.,.,u l'rl ~1~uwrl Lrt 111.11: Lt~ 

r:fl\11. t rl_tt~'l1.1!~tLU'I1.rl~1tLUI!~:::~11'11.1!~tLU'I1.rl~ 1tLUI!~ L',.,U.L~~~ '11.» 1:::1!1 '11._!ll'~ 
I I l'l ..... 
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(, tl.»L~l 1:::r3:::tL'rl~ 1,¥ot tU~ ~l/~~~~L'M:::tj1U~,!-rtL~L't~:::~11 L'8 ~UU~~t L,.IT. 1rtLl~0: f\ l"'o I I 

n. b 

'11.r3~1,.r1JI.ttl.rl~HA.f1L'o1.8lJ' 1 LptLU8 ~ 1'11.8MtLU'l1.r3~1tLUL'G IT.tl.;?IT.tl.I,,P '11.r3~1U.f1j1tM'l1.JT" ·v 
b n. n. 

~MU.ULrtL'G1 GMJl., f1WT1tl.flt 1t1rl~l~~f11T. F' F"" ~ t; l='l"fl -

~, '11.rlt1~111., Llll.fU,(t'l1.~1:::tj1'11.[}1U.GM'l1.[}1L'~'l1.'11.1T.'l1., GM ~11lif1UH:::~11111.:::Lt~1l'l1.1T. "£ 
.... ~ P' ........ l.t ~ ~ F' F' ;!::' F'.f' -;: l.t F' ~ -~ ~ --;: 

'11.r3~1tLUrtt.W~!Jf1~U L'G ~~ ~8M:::~11 rtM:::Lrt Ill. 1JI. t Gllil-t tLUtl.G ~tl.~IT. 
' " b n. 

f1~~l!;~ ~ !-t.LU 0: L'G ~ ~ ~ L'~~~ L'M:::tftll ~ ,!-L'Gtl.M G ~ 1 ~rl ~1 :::~ L'LfJ G L\11. GlJ' 1_£-rt Ll~,.\11. t :::~~ '11.;?1T.'11.Q1 

:::LtM1'11.r3~1tLU'l1.tfu~L~'l1.~1T.'11.Q1 '11.r3~1tLUrttW~!JI"tGU:::tj1G~III.'l1.GMtLU'l1.'!;pL~'l1.~1T. ·~:: 
" " 

'11.M'l1.G L~l 1:::r3:::t'l1., 8'11.M1 L'l1.tLU'l1., r3 LL'U.GM ~ rtl l.t 0 l.t 'F' p 

'11.Q1 L'§;~,tA 11 L'LfJ GU~:::L~1 LIII.GlJ' 1'11._tl. 1~G~lf.tU:~11 '11.G~L'J"~'l1. t '11.r3~1tLUf\UL'G,.IT.lr3~1~LIII.GlJ' 1 G~\11. 

n. b n. 
'11.r3~1:::~L'~L~~LIII.GlJ' 1'11. t ~t'l1.MrtLl~~!J1'11.r3~1,t:l,.lll.t'l1.~:::WG~1 '11.r3~1U.I1¥!L,.IT.1L'tt'l1.;?1T. . ~ 

b 
tl.L'~ ~, U'11.G~'11.1T.UU.'l1.,Jl.,:::~Gtlll. 
,f'..-b I'&L\~ -;: li'lt p 

tl.GMtLU L'G IT.L''P' 111.'11. G ~tl.;?JT.~t tl.G ~tl.;?JT.::: LM m,tr. t :::~HG'l1.~ '11. GMtLU'l1. rl~ 1 tLU G~,tr. t tLU 

'11.GMtLU'l1.rlt1tLUGMJl.,tLUU~III. 
P' P"" l.t ..., 

'11.:-L'~~t'l1.ML't"lf'l1.r3~1tLUJtt G~1 (, L'L~tLU.S~~'t:J.~U.1'11.,.~~~'11.~~G~~ tl.GMtLUG~ 

nrq.a., G M 1 (, rt\11., l!lMl~~t1:::m1rtrlt~1tLU'l1., G rtM1 ~ Gl~'l1.~'11.GM~III., nl!l:::tutLU'l1.r11 .£ 
t.; .... l.t p I l.t """"' -P' " I l"b p ........ l.t .... I;' 

L'Lf1~, GMUL~LIII.G'l1.1UL~L.f'tU~ 
"' .... lA F' ,f" 5=' 

n. n. 
'11.r3~1,t:l,.lll.t ~LG L'J"~L'Lrt:::LtM 1 LIII.GlJ' 1rtr3~~1tLU'l1. ttl.GM,t:lL'G JT.:::tLL!L111L'fb11rlljt.:::~G~ ·~:: 

b 

lrl ~1 L'LfJ G L'rl ~ 1 ~11 r3 LrlttrttLU,tr.t r3 ~1~tLU.S~q .. u ULrt'l1.GMtLU'l1. t '11.L'l1.M Utl.M 

n. 
rt Ll ~ 0:'11.GM,.t1JI. t LtA '11.11-L'~ U Lrt ~ t tl.M L't"l tl.GMtLU '11. t~ LU Lrl tt 11,.111. t 11lj1.1LU '11. Q 1 . ~ 

tl.jt. 1 L'LfJ G 11 LrtU Lrt U~:::tl. 11 G'l1.M1 G,V-0: L'_rl :::~11 MLLJgu.~:::tftU: L'LfJ G ~~ tl.GMtLU 

'11.11~1tLUL'l1.~~MI1ljt.lltLrtLM'11.Q1 L~rt Ll~u::::~11_tlJ1.111 :::tftU:tLM G~ L'G IT.fU~~ L~ rt Ll~L'~tl.~ 1 L'G rt 

n. 
Lt 1111., LU. L'.U.'l1.GMtLU'l1.1H 1tLUGM L'G IT.'l1.Jl.l1l:::trr L'lltl.\11. 1 ~, :::~Lt 1 ~ rt G IT.U L~ tl.IT.U Lrttl.rlt 1t.LU .... l.t 0 p I=' p ,9 1 .. p ~ ..... lA ..... ,f" I=' 

rttW ~!J LtAtLU'l1. t L~l 1 0:~~:::~'11.11~ W,tt '11.GMt.LU'l1. t L~l 1 ~,£3 lll.:::tf111lp;.:::~L'_rl :::~11'11.11-11 L~tl.GMtLU,.\11. t 

b b lld\ 

LtA'l1.11~1~LIII.GlJ' 1rlLrliT.tLU'l1. t n ljt.L'_£J:::~11'11.GMtLU'l1.r3~1tLUn Lrt III.L'ft~~rt L~ L'Utl.GM,.~~ tl.GM,t:lt~ 

,.lll.tnlp;. '11.~'11.Q1 tLU!iL'l1.L'~M11tLU ~gLMt.LU '11.GMrllJ1.}G~1l!t-rtG~,tr.ttLU '11.r3~1tLUfl'11.~ 

,tr.t tLU tl.J1.1 f11111f1tL. rlL~III.rttW~!JLtA~~'l1.11~1U,!IoJI. t rt~M1L'¥!rlljt.:::~'l1.GMtLUG~ln~1~ULrt~~ 

'11.r3~1 U,tt L'G IT.f'l1.r3~1tLU'l1.ttMf1,!tMlltLrt LM :::~11f'l1.r3~1tLUrttW~ llMrt~tLU'l1.L~'l1. t t~ n ljt.tl.GM 

b b n. 
tLU'l1., n Lrtiii.L'rt~~rtL~t tl.rlt 1tLUU11 rtM:::Lrt\11. 1LIII.G'l1. mrr1 U.tLULrlU.lL'~\11. 11 Llll.~~tLU'l1. ,tl.IT.U Lrt 

1, I .... I=' • K t;F' -· -l.t..r 

~£ 
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5 . .ffu1.h:: L~U~L1r.Ju LtlunTi'Y1~~EJUm1 :JJ~1:JJTHI"ll EJ\1 ~L1r.Ju11 ~L1r.JuL'li1 h 1 U~\1~ 
~ ~ ~ 

L1r.Ju~n~ El\I:JJ'l m!u tJ L ~r.J\11~ ~1'U 1 VI qjLL~T;J!:LU'Un11lh!:L~W;nmhtn:JJ';J1n L iiuV11U'Y1 L1r.Ju 

L~tJEJ1';J';J!:ii.nTV~1h::nEJU~1r.JnL~ ( maymatavee, 2558 : EJE!ULm!) 

3.4.1 au CAl f1 El:JJ~1 Ltil uf-rl1 r.J~El'U (Computer Assisted Instruction) VI1El -iiLEJ LEI 

(CAl) 

.,j 

'Y1:JJ1 : http://yalor.yru.ac.th/-sirichai/4123612/unit1 /meaning-cai.html 

= .- ' .. Ttl ' .. ..! .,11 ~ "" ~ .d 
f1 El :JJ 'V-11 Ltil El1"111 tJ ~EI'U VI1El b 1LL n1:JJ"D'1 tJ ~El'U f1 El ~EI'Y1 "11 b 'Un11 L 1r.J'Un11~El 'UEI U VI 'U.J 

cAl f1~1r.JriiJ~e:~m1~uu5u '1 L-riu i~1u"li'1r.J~uu uti~1¢h"li'1r.J~uu 1ti~Ltiluf LL~f1e:~:JJ~1Ltiluf 

"li'1 tJ~EJU';J::~n11m\l~<il1~EJm1~EJu ~.JfHiuf1EJ:JJ~1 Ltiluf,fu ~1:JJ11!1L~tiluunmtm1r.JuL~ 

Lli11';J::Ltlum1fmh£\l L ~umt1Bu1i til umhm:JJVI1u LliL -rluifuf1EJ:JJ~1 Ltilufn';J::Ltlu~1 m1 uu 

¢hm:JJ 

VIm r.J~\1 m1\t1f1 EJ:JJ~1Ltilufm LUULfl~EJ\1 ii u~f1\11 ~\uu 1ti1LLm:JJf1 EJ:JJ~1 Ltil e:~fL ~ u1 ~ 

~L 1 tJ u \1,1 Ltl L 1 tJ '\-1,~1 tJ til 'UL El\1 LL~:: L n til n1 1 L1r.Ju f1 u 1 U1 LL n 1:JJU 1!: n El u Ltl ~1 tJ L itu 'V\11"111 
~ ~ 

LLUU~n~~ LLUU'Y1tii~EIU ~n~nt!:"ll!l\ln11\t1L~'UE!El1';Jiitf\l<il1'V\U\Ia!l 1l1'V-In11Wn 

1l1'V-I Lf1 ~ 1)'\.l, L Vl1 ~'V11El L~r.J-,1 L ~ El~\ltil ti~1 ~~L1r.JU.L ntil m1 :JJ~'U h m n d\lifu 11 :JJtf\1 n11LL~~\I t:-J~ 
~ ~ 
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~tlli.'VI1e:J n';J nd1:1J~1\I ")L f1 tJ 1 ~L 'VI :IJ1::~m)mfL1r.m 1li.LL~~::f1ll.ll.tln';J1 mfll. f1 tJ :1.1~1 L<il e:Jf'li1 £.1 
'U 

~tl li.L tl\1 rJ\1 ihfmyru,::fh1 E.Jn11 "lJYl L1E.J ll.~1 L 1';11U" LL~ dj ll.lJ Y1 L1E.Jll.~1 L 1';11U1<il E..ln111 "lf 
'U 'U 

i.:~.~ 1mf1 e:J:IJ~1 L<il e:JfLuw;1 n ~1\1 LL Ylli.~\1~:1Jvf'VI1e:J~e:Ju1:: LflY1~1\I ")'Yh 1 ~uYJ L1E.Jll.~1 L 1';11U1ll. 
'U 

f1 tJ :1.1~1 L<il e:Jfii~n E.J fl1'V'l L 'VI ile:J n11uYJ L1E.Jll.~1 L h1u1ll.1u LLu u gll. "JJ" 'VI :~.~<il1<il E.J Lu 'V'l1:: ii 
'U 'U 

CV o CV A fi"1 

~ ru.~ n:~Yru.::~1 f1 q}"ll tl\lfl tJ :IJW1 L<il tl1'D'1 E.J~tlll. (CAl) 

f1 ru.in:~Yru.::~ LUll.e:J\1 ffu1::n e:JU ~1 iru"ll e:J\1 f1 e:J:IJ~1 L<il t1f'li1 E.J ~e:Jll. 4 u1::m1 i.~LLri . ~ 

d .A' dVJ t,ICV -=I A o 1 "''"'" 1. ~11~li.LY1f! (Information) 'VI:IJ1E..IC1\I Lll.tl'VI1~11::Yl b<il11Jn11L1E..IlJL1E.J\I Y11 'VIf:.JL1E..Ill. 
'U 

Ln<ilm1L1E.Jw~' 'VI1e:J i.~flJ'Y)n:~Y:: tJ ci1.Jwct" tJ ci1.J1<il<il1 :~.~~~~f1.JL~n1'VIll.<ili'<ilC1U1::~\If111 m1 
'U 'U • 

u 1 L ~ll. t1 e:J1';) L tlll. i.u1ll.in:~Yru.::YJ1\I @11\1 'VI1e:Jm\l ei tJ :~.~iii.~ m\1 @11\1 i.~LLri f) t1 :1.1~1 L<il t1f'li1 E.J ~e:J ll. 

u1::LflYl~hL<ile:Jf L'lill.m1ti1ll. -;l1 '1'11m1:1.1L"li'1h tlmJll. i1e:Jci1\l m1'1l1L~ll.e:J1ll.m\latJ:IJL~LLri 

f1 tl:IJ~1 L<il e:Jf'li1 £.1 ~tlli.U1::Lf1Yl L n :1JLL~::m1-;l1~ tl\1 

3. m11~<iltllJ (Interaction) fie:Jm1iiu5im4"'ll.fnli.1::'VI11\I~L1E.Jll.nm1tl:IJ~1L<ile:Jf'li1E.J 

~tlll.n11L1E.Jll. n11~tlli.1U LLlJlJ~~~~<il nfi tJ LU <i!1e:J m ~ 1 ~ ~L1E.Jll. L~iiu 1i im4"' ll.fnu ~ ~tlll. L~mn 
'il q \J dJ \J 

.f '" ""' ' ""' .1 .-..1. Vi"' L ll.tl'VI1'VI1tJYlnlY::<il1\l ") <il1:1.11<il~u1::~\lf1Yln1'VIll.<il n 

U1::1E.J'D'U"ll tl\1 f) tJ :1.1~1 L<il e:Jf'li1 £.1 ~tlll. (CAl) 

1. 'li1 E.J 1 ~~L1E.Jli.~L1E.Jll.ti e:Jll. ~1 :1.111!11 i'L 1~1ll.e:J m 1~1 L1E.Jll.1ll.m1tlm-Jwnn:~Y:: LL~:: 
'U 
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il 1• I d ..f "' .fl ..f ' 
1. nTHHJ '1-t (Tutoriallnstruction) l '1-t lJ1Lln1:JJ'YH~U.Ell 'l-tfl~1T111 :JJJllJ '1-tl '1-tfl~l £HJ E.J ') 

Llfi~L1E.Ju.1u.1UlllJlJ'lJfJ\I"Jiflm1:JJ 111'1"1 l~£..1\1 ~1m'ln11.hllJlJ11:1Jrl'l-t ll~11~~L1E.JU.~fllJ 
,. 'U q ,. 'U 

~h m :JJ Lrl fl ~L1E.J u, 1 ~T11 ~flU LL~1 'h ~ fllJ,f W;J::i.~fu m11Lm1::\{L ~ fl 1 ~i fl :JJ L"nl flU.n iurlwYi u<ii 
~ ~ 

tl1 ~L1E.JU.~ fllJfh m :IJ,f'l-t.J'1ll~::£J\I 1:)~ 5 nn';J:;~m1 1 ~l itfl~1l ~ fl'YllJ'Y11'1-t 1 ~ 3-i';JU.nll ~L1E.JU.';J:; 
~ ~ 

2. n11~n~~~ (Drills and Practice) Lilu.1tJ1Lln1:JJ~n'lf~fii.3-i~m1L~'I-tflli{fl~1T111:JJf 
~ 

LLri ~L1E.Ju.ri fl '1-tLL<ii';J::~ m1 1 ~ ¢hm :JJ~1fl tr ru~1Yii.~ fl'~ L~ fl n :JJ1';J1 n m1~:JJ ~1fl fl fl mLlJlJ:JJ1 
~ " ' 

1~£..1 Lu w1:: 1~ E.Jn11'tt1l~'l-tfl~h m :1J ~1fluru~1,fu.J1LL~1.J'1L~ll ~ fJ 1 ~~L1E.Ju.~ fllJ Ll~1 ~ n11 1 ~ 
" ~ 

Tl1~ fJ ufi~ mf fl\1 l ~ fJ n11m1';J ~fllJ fiu.£JU.LLn1'll ll~::Wffl :IJ rllJ 1 ~ Tl1 m :JJ~1fJU q.J~1<ii fJ i.tJ5n 

';1'1-tnll ~L1E.JU.';J:: ~1 :IJ11fl~ fllJ Tl1 m :JJ~1fl LlnU nJ~1,f'l-t';J'I-tn\11::~lJ.yj1-hW fJ h ~\l,fu, 1 'l-tn11 1 "If 
~ " 

1 '1-tl ~fl\1111 ll~:: n~ l nnt'l'fl ~ £..11 rllJ l~fl\l,f '1-t ') LUU.fl!.Jl\1~ :IJ1 fi fJ U, LL~ 1~\1';1:; ~1 :IJ11fl~ fllJ Tl1 m :IJ 

~1mLnirq.J~1 i.~ 

3. n11~1~fl\l (Simulation) Lilu.hhLLm:JJfi~1~fl\IT111:1JLU'I-t';l1\11~E.J~~11E.J~::L5E.J~<ii1\l 

')~1fl'tt1fhnn:JJYi1n~L~E.J\I num1 :JJ LUU.';l1\l :JJ11 ~~L1E.Ju. i.~~mn ,fu,Lilu.m1Lil~ 1fl m~ 1 'i 
~ 

.rlE.J ~ 1fl L ~E.J fi11 "lf-;!1 E.J :JJ1 nun 1 tJ,- LL n1:JJ d'iJ1 'liL il u.n11~fl U.L ~ ij flu, nu 1 tJ,- LL n1:JJ n1 1~fl U.LllJ u 

1l11:JJ m<i1\ILUU.m1L~U.fl L itfl~1 T111 :JJf LL~1~\11 ~~L1E.Jwvhihm1mL<ii LUU.L w E.J\In11LL~~\11 ~ 
~ ~ 

4. Ln :IJl ~ fJ n11~fJU, (Instructional Games) h.hLLm:JJ"D"U~Urh i\ILUU.YiiiE.J:JJ nu.m n 

L iifl\1';11 n Lilu.~\lfim::~u.~L1E.Ju. 1 oiL fi~m1 :JJ fl m m1E.Ju. ii.~1~ £..1~1 E.J L vi :JJlJ11E.J1 m 1'11 u,m,-L1E.Ju. f 
, ClJ cu cu 

1 ~~d\l.ifU.LL~::'.li1 E.JiJ1 'i~L1£.Ju.Lfi~ fl1 n11L ~ 3-i fl~ fJ £.J~1fl ~u,n~1\ll'l-t <i1\ILUU.fJU~11T11 U.n11L1E.Ju. 
~ ' 

5. n11fl'l-t w lJ (Discovery) LU 'l-tn11l iJ ~ 1 fJ n1 ~1 ~~L1 £..1'!-1,~1 :IJ11fll 1 £..1 u,f-;]1 n 
~ ~ 

1h::~um1ru'1Jfl\l ~U.Lfl\11 'imnri~~ 1~£.Jm1L~u.fluru~11 'i~L1E.Ju.~ fl\11:)~ ~ fl\lfln~1fl 1~£.Ji~m,-
, ~ 'U 'U 



(/W!4ABWSUXSJB)jUA!8JJB)jXnSJ8l!SfWOO ·aj6oo6 "S8l!Sfj:Sdll4 : LN: U.) 
f' 

P '11.~ I.'L,.IT.Ihl"1: 1.1.1.':;-U.LN: tL~ll~ '11.8~ l"l tj1._}8 lh1 t~l"1:8 ~1"1:W11l:.f11 L't1.1"Ul..,M.J:.Lll't1.8 lh'tl.JT-ll L~I"1:Ll1 f18~ f1f111 

"' J-t ::~p 'tl.t¥J ~f':l't1.!:1 :!J:.[1J:.LUJ:. t I.'Lr 8'tl.IJ 1 ~ f':l't1.!:1 :!J:.f1J:.LUJ:. t I.'Lr 8'tl.IJ1'11.rl~ 1,t:l f1~ 8 ~lh ~J:.Lllf18 ll:!l:.f1 

"' n~ u 81 Lit\. 8~ 11.' 8 IT. I.' 8 ,..lh uur1: Lt~'tl.l"l ~ 1 u. r1n 8~.!:. LUS~J:. t I.'Lr 8 u Ll"ll"l L~N:w 11.!:. f1 lJ-t.!:. Lus~ 

"' .!:. ti.'Lr8'tl.IJ11"1:W11l:.f1)J-t J:.Lll8~'11.1"l~1,t-11.'8 11.~~1§>~1 ftt 8~11\.N:~::LN:It\. 1pLJl.~J:.L\s1.8~ 1 f1..,ll1"1:W11.!:.f11f-t 

~ ~ 

J:.Lll L~ 'tl.LI.'L!Al:.Lll:!~11 N:W 11.!:.[111.'8 IT.'tl.t¥J't1. t '11.!:1 :!t.[11.'_!1p ll L~ll 8'11.,..t k 1.')/ ~1"1: Ll§>_1' 1.'~ :!J:.[1l11§> ~ ~J:.J:.f1 

~ ~ "' ftl"'Lf~ ~1"1:W11l:.f11 :!LJ:.M. 1ft ls1.1J 1.'~ :!.!:.[1l11§> ~1.'.!:.[1 f11-[1l:.Lll ~ 1.'8 ~'tl.IJ 1 L~l"l ~ 1'11.~L't1. f"Ul ... M~tftt 'tl.l"l~ 1,t:l 

"' 1"1:W11l:.f1)J-t .!:.LUll L~l.'~ \s1.L~I.'Ih~11 f1 ~ lh~ LN: ll 8 8 f18~ lh U.J:.Lll ~ f':l L~'tl.l"l~ 1,t-11.'8 IT.L,l1 11\.tL,..llN: Lt~ 

"' !§>~ 8 ~ 1 1"1:J:.ll11.!:. f1)J-t .!:.LUI.'~ 11\.:! ~11'11. 8 !J f1 8~ lh U. f1 f111 L!A 'tl.l"l~ 1,t:ll"llhl L!A:!W ,'P-'11. t¥J ~ f':l't1.!:1 :!.!:.[1 

~ ~ 

J:.LUS~ftk 8 ~ ls1.J-k 1.')/ ~_1' 1.'~:!.!:.[1l11§> ~~Uf1t~11p N:W 11 .!:.[11f-t 'tl.l"l ~ 1 ll_!l. ll L~l.'~ 11\.L~ '11. !:1 :!.!:.[1 

't1.!:1:!.!:.[1J:.Lll 

"' 1.'81'11.l§>l"l tlhl:. 'tl.l"ll:.1J:.Lll ,..,.. .. 
"' r "' "' lh!J1~k'tl.l"l~1,t:l,..ls1.t'tl.,!b11"llhl L'li.'L~Utt-t-A.LW l.'l"l~1 M.Lll 'tl.Jl.1G, I.'L~f1f111[1J:.'tl.t8'11.~1L'tl-l"llhl 'tl.l"l~1,t:l 

!J11,..\s1. t ~t 'tl.~L')'\.1"1: LWN:~ 1'tl.IJ1 8£: 1.'8~~1'tl.IJ1}8 1§>1 t~l"1:8 ~ 1.'8~~1,¥-W'tl.l"l ~ 1J:.LU:::~11}8 1§>1 t~N: 8 ~ 

l"l t~ (e!P8WJllnlfiJ) 8~1"l L~ \s1.f1 f111 8'11.~1 L ttJ:.Lll'tl. t\t.f11"1:~'1U ~~'11. 8~ l"l lJl._f8 1§>1 t~ 1"1:8 ~ ll L~1.'8'P 1 

P"':;-u. I.'M'tl.l"l~ 1J:.Llli.'LL~JU.UI"1:~~f':l,..\s1. W"'l1' \s1.U.l11:!.!:.[18~'tl.IJ1 L~f1_!t 1.'81 .. '11.8~ l"l tJl.}8 1§>1 t~ 1"1: 8 ~ .. 
/110 ll. ll. n. 

LA.ll 1:::.!:. [1 '11. 8 ~.!:. L ll 'tl.l"l ~ 1.!:. L ll 8 ~ ru ... ~ L~ 'tl.IJ 1 'tl.l"l ~ 1,t:l 'tl.,!b 1 8 ~ 11\. ~ 1J 'tl.l"l ~ 1.!:. L lll.' L ~ ll Jl '11. IS 'tl.IJ 1 

"' ~ "' 'tl.l"l~1_..f':l ~ t '11. '11.~ f1_!1.~::: ~11 1"1:~~1 I.'¥J :::~~1.'~ I.'Lr 8 ru ... ~ L~ l"l ... ~~,(t'tl.IJ 1 L~ f1_!t 't1.8~J:.Lll'tl.l"l ~ 1J:.Lll 8~ 

J-tf1t L ttt.Lll 

l"l t~ll!l.lhtf18~ lhU.J:.Lllf1..,lltl"l ~1 G, I.'L~J>'IU ll1 ClUI.'LU.Ih,N: ll~J:.Lllll L~::t.~ g'tl.IJ1~ll~I"1:Lt~ 
1\ n. n. b b 

~'t1.8~,t:l~ t l"l tJl.l.'_£1 ~11'11.,!1-LfA. 1'tl.l"l~ 1,t-11.'8 11.fr1: Lt~lh,t8 ~ 1 f18~ lhU.f1f111 1.'8 IT.M.Lll'IU~ I.'J:.f1r11-f18 ~ 1 l.'l"l ~ 1 
" ' ' 

J-t J:.Lll'tl.IJ1Jl.t!:f18~ lhl.A.J:.Lll8 ~ 1}8 1§>1 t~1"1:8 ~1"1:W11.!:.f1)J-t J:.Lll (SJS8.l) f18~ lhU.J:.Lll "L 

"' "' ~ tl.'8~lll1~f181hL~L\s1.:!~11 'IUt'tl.L~Ih~t.Lll'tl. t l"lt/l-:::~}81§>1 t~l"1:8 ~~l"llhl Lls1.rli,(t~11J:.Lll 

"' "' "' 'tl.t'tl.l"l~1,t:lrltJl.8~1t~11,.tt'tl.l"l~1,t-1~~1"1:W11.!:.[11 :::~111.'81'tl.l"l~1'11.rl~1,t:l,..ls1.WN:W11.!:.f11 8~ lh'!;!Jl. G 'tl.IJ1 

"' "' ~11.'f111 Lls1.rli,(t~11J:.Lll 8 ~ 1 1"1:J:.ll11.!:.f11 'tl._!tJ>'IUU1 N:Ll§> f1t L'IUJ:.L~~'tl.l"l~ 1,.f':l~ t t~11 ,.1.1. ~!A. 'lUll 1 lh'tl. 11\.Llf 
' " 

J:.Lll~l"llhl ~t'tl.~lh~J:.Lll lh~J:.Lllll~'t1.1"l~1~~tJ:.LU'tl.IJ1 (6U!AIOS-W81qOJd) Lls1.fu,(t,..ll11J:.Lll ·g 

~ ~ 

ih~U.l§>U.rtJ:.~81T.Ih1 ::~ 
f'"'f'l" "" lA 

"' "' L~ll'tl.~f1M.'tl.~J:.Lll't1. t l"l tJl.8 ~ 1'11.1"l~1,t:l!J11 ~1"1:8,..11.,..11\. t :!~}8 1§>1 t~N: 8 ~1"1:W11.!:.f11 l"l tJl.LN: L,.IT. 1 f1f1:::J:.Ih~ 

S£ 
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A d V) fi' 

3.4.2 E-Leaning 'W'HllJ'YlL'H.I'I-HlfiU. L~U. 

• A .c:l VI t( 

111'1"1 21 "'fl E-Leaning 'V\":ifllJ'YlL'H.mflfiU L~U 

111 W';J1 n www .intlel.com/education/th/elements 

f'iTh e-Learning ~fl n1":iL1rm n1":i"'fiULuin'!fnt::'VI1fl":iULL1JlJL~n1i ~\ln1":i 
'II 

I X ::. 0 I ~ - ~ - f!' I A .c:l A I - fi' = 
t:l1r.J'Ylfi~LUfi'V\1UU n":i::'Yl1~1U'Yl1\l"'flfiL~n'Yl":ifiUn"' L"JfWJl'~":ifi:JJ L~":ifl'lJ1r.JfiUL'Ylfl":iLU~ 

~U'Yl":i1LU~ L5n6Jl''Yl":i1LU~ 'VI1fl 'Yl1.JiqJqJ1nt1m't'lvnt'VI1fl iqJqJ1nt~11LYi£J:JJ (Satellite) '1~'1 

"li1 r.J"'f1Ui1 r.~oii~":ifi:JJ, n1":iL1£JUn1":i"'fiUlJUL 1u (Web-Based Learning), n1":iL1r.Jufl flU 1mt (On

line Learning) n1":iL1£JU'Yl1\11n~t:.hum1 L Yir.J:JJ 'VI1fln1":iL1£Jui1 £Ji~1m.i1Ufl flU 1~11 

~,.. "'":i~'Yl t 1":i":int 1m h';) 11 er el1 u 1 £Jn1":i 1m\! n1":in1":i L 1 r.JWi'LLlJ lJ f) f) u 1~ 11LL V:.J 
• 'II 'II 

"'1'Yl"lf. 1~i.'if11'<il1n~m1:JJ'llfl\l um1r.JUflfiU1~11 (Online) a-Learning (5L~fwit.J) ~fl m":i 
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3.4.5 m::!i11Uel';Ju1!.J:: INTERACTIVE BOARD 

.-----P1udio System 

-----Lmnl ProJector 

MART Board 
Interactive 
V\'Meboard 

111'V'l 24 ~a m::cmueJ';Ju1!..1:: INTERACTIVE BOARD 

m'V'l : LL~!j]\1~1U1h::nau "llEJ\Im::!j]1UeJ';Ju1u:: 

.dl Q...O ~ !"'I Q; Q..<o .d.:::~ t.~ 
INTERACTIVE BOARD VI1EJm:;!j]1UEI';Ju'W:; LuUm::!j]1U1::1J1J~ll~~'YllJVIU1';JEI"lJU1!j] 

1 ' • " d ~I " 1· t .- ~ .- d 
Vlty 'Y11VIU1'Y1LuUVIU1';JEJ u1L';J~L'ilEI1~Elll'V'l1L'ilEI1 (Computer Projector Screen) 6Jl"\1~1ll11tl 

mu~ll L!j] um1ill ~~VI~a L-nuuu umX1';J aLL 'Y1Um11iLmtfVI~a~ rfu af!j] 
q 

Vlinm1Yl1\11U 

l.J1::nau"ll.J!il1!..1 4 EJ\I~l.J1::naufia ~all~1L'ilaf 1l.J1L';lm'ilaf 1l.J1LLmll LLG'l::m::mu 

fl';Ju1!..1:: L!j] !..l~Elll~1L'i1Elf';J::tln!ii ElL 'li1 nu Ll.J1L';lm'il afLLG'l::m::mUeJ';Ju1!.J:: .J1\1~1ll11tl!ii m-J1u 
'IJ 

~Ell! ~1 L'il af~.Jl Un11L ~Elll!ii El ~1 !..1 USB VI~El n11L oji Ellllii EILL1J1J Wireless LLG'l:: LLl.J G'l ~G'l ~-hu 

1l.J1LL mmi~!j] rf\1 1 1'Y111 ~ ~1m1t1 mu ~lln11Yl1\11 u 1::uu ~ all~1 L'il af~-hum1ill ~~r: ei1 
q 

m::mueJ';Ju1u::1!ilv1uYi';J::"lJ1'il;\11!j);.JVI'tt.J1l.J:D1!j)1!j)!.JL~!j] "1J1!j] m::mua .... ';Ju1u:: Vl~a 

Interactive White Board ,fu,';J::Yl11~L11~1ll11tlfl';J::~au1 'Y11G'lVIU1';J El~Elll~1 L'ilEJfl!j]l!jj!.J1i 

X "' .I .-..1 ........ VJ.td .... ~ "' 
l.J1nm, U13JEI, LLG'l::aun1ruau ') ~ll~~ Lu'Ylm::mUEJ';Jil.1!..1:: VI1El Interactive White Board 

q 
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~",:: E11u1 tJml~~::m n 1 inu~1 i.Jlll.~ EJ hi~e:J\1 L~u 1url~ EJ~~1 Llil e:Jf 1um1rl,:: L~e:JuLm Gf 
'IJ 

L~EJ~if'n Vl1El ~m.f &hu1V~qjm::~lll.el';l'il1tJ:: Vl1El Interactive White Board lfu,::m.i\lnl1 

'Yll\llli.EJ EJ milu~e:J\1 ~1u 

'.f ~1li.LL1n ~EJ1ll.~1ll."lle:J\IV!\!l,EJ1::uuuBu~m1 (Operating System) 'Jl'ii.lil'ill\1 ') 1wnu 

";J::"lJ EJ tJml1 EJ ~1\1 LUll. 1::uuuBu~m1iu1~Gf ~\11um1'Yll\llll."ll EJ\Im::~1w~::~1m1ni~~~Lu 

rl~1m::muL~LL'ltJ 1~tJ1i d'1~EJ V~1EJ e:JumrnL~1~Iiil\l 'J • 
' ...1 "' 1 ' "' "1 6' 6' 1 ' .f • I"' "' • "' 
~1ll. ~ ~e:J\1 ~ El ll.~1ll."ll EJ\IV! ll.l';l El n~u EJ1~ ll.~1ll.ll.';l:: Lu1tl u LV!~ e:Jll.m::~lli.~1Vi1 EJ 

m::~lll. 1 1rfu Elf~ ,rli.LEJ\IIiil\lnll.m\lrlm::~lll.~lVi1e:Jm::mu L 1rfu e:Jf~tiu ,::~ EJ.J1i 'll'e:Jf~ 

V~1EJ u1 n m L~~ n 1 'll'1u m wii tJ u LLL'l ::1~~1 ~11nrl,::uwYi n ~"rl L ii tJli.L Ell 1 1Lu1u LLUUL vhf 
'IJ 

.ct. ~~io~ .J' d.f"'IIIV.ct <V.ct. .dl 

~ El ~ 'V-41 L Iii El1 b~ lil1 \1 ';! ~ li.L El\l"ll" \1 L ull."ll El ~"ll El\1 n1:: ~lli.El';l 'il1tl:: Vi 1El Interactive White Board • 

Lii tlli.L'l\1 LU LTiul -rrl~ El ~~1 Llil Elfl~LL'l [J li.El ml mfum::~lll.el';l'il1tJ:: Vl1El Interactive White 

Board lJl\1 d~ El cl"'.J ~1 m1nri,::LLUGl\1~1 L iitJu1 iLilu ~1~~vf L~'Ylwn LLL'l:: £1\1 ~1m1nrl,:: 

uuYind~tJ\IL~n~1 [J LLi.f1n~l m1m1tJn.ffum 1"li\llll.1 Vi~L~'Ylwn LLL'l::£1\1~1 m1n1'1l'1um1 

U1::'1l'~1::Vi11\l~n V~1EJ n11L1tJll.m1~e:Jli.1::Vi11\l ~n 1iliin~1 tJ • 
"Ji' El ~ ~lViflJ ~L1tJll. rl1 i~El m::mll.el';l'il1tJ:: (Activeboard) 

'IJ 

1. ~L1tJll.~lm1m1tJwfL ~m~~~1tllilli.LEJ\IL~ 
'IJ 'IJ 

1 ...,.d. .... .c:~ VI..., 
~1~11tl 'll'~El ~~~EllJ~11~~1~11fl"lle:J\I~L1tlll.b~ 

'IJ 

3. ~1 tJ 1im1L1tJu~un~ll.lll. L~~e:Ju~mu.m~u1V!~L~~.ffu 
• • 'IJ 

"Ji' El ~ ~lVi fu ~~Ell!. rl1 i~El m::~llll.el';l'il1tJ:: (Activboard) 
'IJ 

1. ~u~u1~1un11~1tJ~1~~e:Jli.L~~lnn11rl~~ 
'IJ'IJ 

~1\lw1X1 l~ ti1 ~ifqJV~ln~1m1n'llnm~nl tJ bie:J.JL1tJu V~1EJ~\Im\I~EJL~11~ L11 

2. ~1£Jm~~e:Jufi'u~11m1~15u 'J L~mtlmL~~'V-lll.ml~-i'nu~L1£Ju 1imn.ffu 
cu Ill 'U cu '\1 '\1 

n11L~~ 1~£J1"1i'L1L'll~e:Jli.L'YhL~~ LL'ii~L1£Ju L1tJu-i'mnn11L~~ 
'IJ 'IJ 
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3. ~1:JJTH11 'lf111::L~'\.l,(:..lflnT:n1£.J'\.l,L~t1~1\111~L ~1 

"' ' .I 1 <" .... = !'"I d VI .J .... I 1 <" ';J::LV\'\.l,11:u"'l":: £.J"lfWJJtl\ln"'l"::~1'\.l,ti';JU"'l"£.J:: (Activboard) L:u'\.l,~tl Lml1fll1:1J:u"'l":: £.1"15'\.l, 

mn~1111fu 1fln'JJ tl\ln11~nM11 '\.l,U';J';JU'\.1, LLfl::tl'\.l,1fl~ L l1fl 1 '\.l,1fl~m:;m'\.l,eJ';JU1£.J::~1:1J11tHLU\I • 
VI '"' .... .t 

aanL~~\1'\.l, 

1. L l1fl 1 '\.!, h ~m::~1'\.l,ti .... ';JU1£.J::LL1JlJ 5L~n 1mLL:IJnL '\.l,~n (Electromagnetic Interactive 

Board} LU'\.l,L l1fl 1 '\.!, h ~fl1ifl~'\.l,LL1iL Vl~nLv-lrh 1 '\.l,n11rl1\11'\.l, 

2. Ll1fl 1'\.l,h~m:;m'\.l,el';JU1£.J::LL1J1J5wvh1L"'l"~ (Infrared Interactive Board} LU'\.1, 

Ll1fl 1 '\.l,h~fl1ifl~'\.j,5wvh1L"'l"~ 1'\.l,m"'l"fu';J~i~ 
• 

3. L l1fl 1 '\.!, 1fl ~m:;m'\.l,el';JU 1t1::LL1JlJ~iYiYi ( DVTT Interactive Board} m:;m'\.l,eJ';JU1tl:: 

LLuu~iYiYi ,f'\.l,';J:;111::n auL11~1 t~fl~\lirunn ru.5wvh1 L 1~ LLfl:: a11mrnLL11 fl\1 iruru1ru.LL~\11 i 
v v , ~ v 

4. L l1fl 1 '\.!, 1fl ~m:;m'\.l,el';JU 1t1::LL1J1J l1"lfL'lfw'fifiy.J (Touch Sensitive Interactive Board} 

L l1fl 1 '\.l,h ~m::~1'\.l,eJ';JU1ti::LL1J1JTouch Sensitive nn~f1\l;j'\.l,~1 £.J~1VIU1flijm1mL-il\ILL"'l"\l 
'IJ 

d 
l1'\.l, l11'\.l, (l1 :1.11 : https://sites.google.com/site/suxkarreiynkarsxnsmayhim/) 

~1111~11 ~a111::n auul1 L1£.J'\.l,LU'\.l,i1 n fl1\lfl'Y'l11 i ~L1t1'\.l,Ln~m"'l"L1tl'\.l, fm :IJ';J ~111::~" ff , cu '\J , 

L~ti\1111'JJ ti\11Jl1 L1tl'\.l, fl~ tJ\In11';J::~nM1 mnif'\.l,L iia\1';11 n~am"'l"L1t1'\.l,n1"'l"~tl'\.l,~ll£.J 1 VI 1i';J:; LU'\.l,~tl 

fliJm"'l"U1'\.l,l~n11:1JL l1fl 1 '\.!, 1fl~ ICT lii1\l ')L"li1:1J1L~£.J1"li'El\l 'Y'h 1i~L1m.un~m1:1J~'\.l,h LLfl:: 
'IJ 

4. Application 

4.1 ~Tl3J'Vi3J'UJ'ilfl\l Application 

Application Lil '\.l,n11W~'\.l,1 1111 LLn1:1J u1:: £.J n ~ ~1 111fu au n"'l"rnLfl ~a '\.l,fl L-ri'\.1, • • 
1 l11iwrmati a m1u L~~ 1~t1 1u"'l"LLm:IJ';J::-ri1 tl~au~'\.l,a\lm1:~.~~a"m"'l"'ll a\l~u111lfl 5nrf" EY" 

'IJ 

~UlJ ~'\.!, '\.!, 1 i(:..j1 "lfll11flWl11~~1 tl ~\I if '\.I, 1 '\.l,U ';J';JU'\.l,LL YllJ L~ ~ 1 l11flW'I'iii tl ti EIV\1 tl ~:IJ1fl1 1 y.J '\.!, 
• 'IJ • 

ijVI fl1tl"'l"::uuu fiu1im1flW~'\.l,1 aanm1 i~u111lfl 1-n ~1'\.l,fliifl'\.l, 1 'lf\11'\.l,LLfi::Lil'\.l,flil.t~:~.~mnn~ a 

ios LLfl:: Android 'Y'l11 iLn~mwii£.J'\.l,VI1tJW~'\.l,1 Application fi\11J'\.l,LLYllJL~~~:IJ1fl1 1 v-l'\.l,LU'\.l,t1~1\l 

mn L-ri'\.1, LL(:..l'\.l,flLnmf 1u1bbn"'l":IJ~'\.l,l1'\.l,11ii1\l ') LLfl::1\ln11li1n';Jnb"li1LUbU'\.l,1'\.l,n1"'l"W~'\.l,1 
• 
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Application L ~Ell ~:wria\1'1'11\11 ttm"J~EHn1nu~mi'1mn.ffu i1aci1\l Application Ln!l&f~ai.J~~a 
, .d .d. rrA , \II,, f't "".c:t ..J 

11 Angry Birds 'VI"Jtl facebook 'Y1~1!11"Jt1LL"l!"JL"Jtl\I"J11~1\I ') b!l11-;):::Lu'U fi11!J~~n ~1:11'U'Yl 

"JU111VH-htt'Y11\I Application L~L~ EJ~"J\IL3.lcia.J L'li'1L llJlJ"J11 L'll"af 
'IJ 

4.2 tl,-::fll~...t,.v\1 Application 

mwr~m Application L ~ a~f1\I"J1 EJL'ii'V11m11 LU'Uli"Jn-;) -;)::: L ~'U L'iil1'Yln1wd'"lia\I'Yl1\l 
• • 

m"J'V\111 EJL'iinuL'Ylfl t uh~rh;.JLllu~itEJ!l 'VI~1EJflttL~ll'VI1m11li'L ~!J~-;):::~i'1.J LLa'V'l~Lfl-iu 
'IJ 

L ~ a'VI1.J11-;):::Llluu1~m"J!l L ~a~\l~~~flu 1iL'li'1m 1i.J1tt fl.JiiEJa~~11lli 'VI~~mn L ViEJ.J1~ ,Xu 
'IJ 'IJ 

nL'Yhrl1Jl1~~fTJ LLtl'V'l~Lfl-itt n-;):::ii"J1EJL!ilmmrhJu "1fe:J\I'Y11\In1"J'll1E.I LLtl'V'l~Lfl-itt 'VI;n ') 
'IJ 

.... ' ' .d .... .d 1 ~ .... .... tr tr 1 ."r .... 
1'UtJE.Il.J~Ell'UtJ\I n1"J'V'l~'U1 Application L'V'ltl "lfb'Un1"J~'UlJ~'t'U111'V'l~n'!Yru.'lJa\la\lflm 'Uu-;)~lJ'U 

a ~ .ct ~I Q..oo d &:;1 ~ tr d 

LntlU't'Jntl\lfln"J-;):::!J Apps Lu'U'lltl\1~\ILtl\1 L'V'ltlfi11!J~:::~1n "J1~L"J1 'Un1"JlJ"Jn1"J'lltl\ltl\lfln"J -;)\1 

rh1i~f1.Jf1111l111:::'t1uh1inu~m11L'ii fl.J~::mnmn 11~L11mn ~~m"JL~tt'Y11.J'V11am"J 
'IJ 

4.3 LLtl'Vt~ L~-iu lllJ~;Gitl"i::'ii'Tl'U 

U-;)-;)Uttiim"JW~tt1Application 1'VI3J ') m1i~1"1f'Liii"tt11l11inuaci1\l~ m iia.J LL~:: 1 u 
• 'IJ 

1\lnl"J LLtl'V'l~Lfl-iu nEJ.JL!iliim"JW~'U1rl11'VIU1.ffttL~tJE.I ') LL~:::L3Jii~LL11l1-;):::'V\EJ~n1"JW~'U1 
• 

~\1'1111 i n~1 EJ Llltt~\I~L1EJn11iiil'Yl~'V'l~nu.ni~flu1 ttEJflii'Lll LLi1 L '11'111:::LLa'V'l~Lfl-iu ~Liii~f1.J • 

4.4.1 Window Mobile WCUJtt1.ffut~EJu1'iJ''YlL!l lm'll"avJ'Yf ~~~~1:::uullnu~m1~ 

"JtJ.JflJm"J'Yl1\11'U'lltl\lfltl!JW1L~afmnmEJL'iimi Window XP, Window Vista 'VI1a Window 7 LU'U 
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'ilu im~m: n111i.J1W'll Ehl Window Mobile f1 ~1 £Jf1 ~.JrllJ Windows 'lJ El\1 Lf11EJ.Jf1 El3JW':lL!il Elf 

<i1Elri1.Jti3J1f'Yl1v-Ju~1i Window Mobile L~LLri HTC, Acer LUu!ilu 

4.4.2 BlackBerry OS WV11U11!il£J1J1~'Yl RIM L~El1El.Jiim11rl1\11U'lJEl.J Application 

~1\1 <)'lJEl\1 BlackBerry 1!il£Jiil1.J 1l:LUUn111"lf.J1U'Yl1.J'il1U5L3JtfLlJUV\in ~.JLdEJ:05LmfL"Ji13J1~ 
'IJ 

' ~ .. 
~1 Ufl El3J'Vn L!il El1 

4.4.3 iPhone OS WV11U11!il£J1J1~'Yl Apple LoWEl1El.Jf1Jn11rl1\11U'lJEl.J Application 

~1\1 <)'llEl.J iPhone 1!il£Jiil1.J 1!il£Jn~3J~it£J3J1i iPhone 1J:LUU~~~W'l!El1J'Yl1.J'il1mJfl~ih~£J Liu 
' 'IJ 

~ 0 1 d n" x . ~ "' 
1El\111Jn11'Yl1\11U1JU iPhone !il£JLU'Vn: 'l!\1~ "l!ti13J11rl'l!El Application <i\1\1 6) 1JUEJUL'Y1El1LU!il 

'IJ 

LL~l"lf1'J":L~U~·hUm.JU!il1Lf11~!il ~.JLUUll1n115nVIii.Jlh:Lt1'Yl~ihi.JL~1J 1!ilLUY·rfEl3Jrl1Jll1n11 
' ' 

4.4.4 Android WV11U11!il£J1J1~'Yl Google LUU1:1J1JU~1J1in11~1~!il~fhi.JLUU~ 

it£J mEJ.Jfu n11L ~EJ3J~ EJ5UL 'Yl EJfL U!il LLUU L1£J fl 1mf L ~ EJ1 iu1m1111 n n Lif fl 11il EJ £i1.J L~ 3J~J.J 
'IJ 

a •d.!"l 
Search Engine, Gmail, Google Calendar, Google Docs LLiil:: Google Maps 3J~!ilL!ilUf1ElLuU 

• I ~ ...., d o 1 "'"" ~ VJ • I ' "' d .J' ""1· I 1:1J1Ju!]1J!iln11"LL1J1J Open Soure 'l!.J'Y11 V\3Jn11W~U1 LuEl£.11\I'J"l!ilL11 'l!.J!ilEJUU3J u1"LLn13J 

~1\1 <J 1~\~EJn 1 i.J1umnm E.J ~.J LVI m:~1V1fu~~li1EJ.J 1i.J1uu1m1~1.J ")111n'Yl1.Jmiffl 113JJ.J 
'IJ 'IJ 

4.5 LL'l-I.""Jt"3Jn'l,-i'li Ue:IW~Lfl-i" 

Lml1U3Jn111i.J1U Mobile Device/TabletDevevice L~3J;jUElri1.J1"l!ilL~l1uil.JLlfl1 

Lli ~ih llu~ fl3J1111 n n11WV11U1 Applications LLfl: L 'Y1 f11 u h ~'ll El.J <i1 Lfl~El.J 1 'Yl':i«w'Yf111nfh £.I 
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"' - 1 ... i1 ... ' tl .. .d .J - ... 
~t-Hl~ l'l'H'I'VfYl ~muvn:m1w~u1~uE.Ju~ Application 1:uuuu~ mru.Lt~Glu'l-tl'l'llu\11J1'1Yl'l 

',J,..,._.,d_ :'I d1 "' m\1 ') l'lLL'll\l'lJUnULVHJ"ll'\lti113JLuWV\U\I U~Gl1~~1U Application 

LLuw ~ Lt~-iu 1 uif-.u-.uuwUijm1 1 inuu ci1\l LL w1~ Gl1 E.J L v:i u 3.11 ~uu\1 m13.1<ii' u\1 m1 • 

a..< ~ d d a..< 1 .. 
Windows Mobile, Android LLi.'l::: BlackBerry OS ~\IUUApplication'.il\lrlnL'llE.JULLGl:W~U1Gl\l U~3J11l'l 

'IJ 

hJu Mobile Application, Tablet L~3J1:::~1wruli1n'.ilLLGl:u\lffm~1\l ') 1umwli1n~3Jt~U1u1~3J • • • 
113Jn\l'llE.J1E.Jm11iu~m1c.-huiiuriu ~:mn~1E.J l'ln~ l'lnL1Gl1 m1tl1:E.Jn~1-n L'liu LLuw~ • • • 

I I I I 
a..< o 0.,...0 1 A ..::::.. CV o a..< Q..l - Q..l 6' ,:=. Q..oo 0 Cl..l a.,. 

Ltl"ll'U ~1~11Jn11l'lu\ILl'lE.J1 LLu'l"lGlLtl"ll'U ~1~11Ju~\1~113Jl'11'\"lE.J LLu'l"lGlLtl"ll'U ~1~11J1l~1fl11 

LLu'l"l~Lt~-iu ~1wrum1'll1E.Jiiuf11 LLuW~Lmiu ~1wrum1~n1Y1 dJu<ilu LLuW~Lt~-iu ~\ILUU 

u, 1~ n113J.ylijtJ1: 1E.J"ll'm Ull1n'.il L y:j 1JLUU'liu\ll'11\11 Un11~111 E.JL<il LLGl: 1 "Ji'L y:j u ~f1\11l1Win"~Yrn • 
'llu\lu.Jffm if-.u-;Juu,ijmwr~m LLu'l"l~Lt~-iu mh\l~m itu\1~\lrh 1 iLLu'l"l~Lt~-iu iial'liwGlnu • 
iii~t~u 1 UU-;J-;JUumn LL u11 U3Jn'l1 1i.J1ULLuW~Lt~-iu ~\IL ~3Jifuuci1\111~L 11 • 

4.6 T'Yl-:i~rtrfliunu 

4.6.1 ATl3J'VI3J1liT'Yl-:i~rtrfliunu ~1u 1l'11iwr1Lt~~uurl {'U1\IL~E.Jn il'lE.J • 
1l'11fl'l"lrl) ~ u utl mrnaL~ nl'11uuni~H1 Un11~u~11~u\ll'11\lt--hu 1l'11iwrfii uri u 1it~~Ull'1E..I • • 
1 um1~~~ unu Lt~1u"ll1 E.J 1l'11iwrfii uri u 1~m-hu~mii!1'1-t 1~ mt~1u"ll1 E.J'llu\11l'11iwrf:iiuri u LL~ 

Gl: ~L i1J~n11';1: L ~ u 3J ~ u rl1J Lt~1u"li1 E..l'llu\11 'Yni'l"lrlU1 ULLGl: Lt~1u"li1 E.J 1l'11i'l"lrl:ij uri u'llu\1 ~ 
'IJ 'IJ 

1 iu~m15u 1l'11iw rf:ij uri u ~ ij m13.1 ~13J11rl L ~ 3Jifu 1 uin"Mru.:t~u 3JVh L~ ufw nw1-.u :::r1 n 
'IJ 

n ~11 n\11 U,~u ~mfl'11 '\o'Ju, 1l'11iwrfii u i) u 1 uif-.u-.uuuuu m1 m1 nm13J~13J11rl~U,;j1U,'llu \1 . ~ 

L53JLu~ tlnliu, U1Wn1UGln m11\IU~~3J1E.J Ln3J m11i\11UaumufLii.~ 1JGll'lll au'\o'J11L1~ 
~ " '\1'\J 

..... I ~ " .:=t. .d. I <Cil-=1 .d 
nGlu\lr11E.J1l1'\"l Lu3JLu3JLu~ 1l'l~ Lt11u\ILGlUL'\"lGl\l LLGl::: '.iJWLu~(l'13J1 : https://th.wikipedia.org/wiki/) 

4.6.2 A"l13Ja'l~'!J"ll el\1 r 'Yl':i~rtrfli e1 ii e1 

1l'11iw rf:ij uri u 1<ilu mn 1 uiii ~'llu\1 L 11 LLGl::: 1<il'Y11'll1 i\1 LUUL u n in "~Yrn'llu\1 • • 
~uLu\1 m1~-.u11ru.1t~f\l Lilum13J~1~11u ci1 u'llru.:::d~\1~1n~nu'i1 h'llu\1 L 11 1 ·ml>lwrfii uri u 

'IJ 'IJ 

L<ilrJn LL l'lU~ LL,YLL~u1wmiu ii u t~u 1 u'llru.:::dw ui1 ~u~1 E.J~ um1~ L 1 Gl11 u, 1l'11iwrf:iiui1 u'llu\1 
'IJ 'IJ 
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nu. :llfl <iiw>'ln-iu.iinTHtl~ tiU.EJtlmrn5u. ') ~mnmn tl Ld El~fibfln L UU.LLfl::lii El>'I1J1>'1 L ~fl>'l L ~ El 
• • 'IJ 

U fl El1J ~ ~l ru nJ1 fib'll El>'l ~ fibLLtf 1 L ~ tl>'l LLfi L iJ ~ 1u1LL n13J L ~ '1-l.L ~ fl>'l'll El>'l~fib1J u.ii El ii El'll El>'l ~fib';):; 
Ql Ql , , , 

:!Jfl<iiiiL~tJ1 U. 1 'Yl1imf'llEJ>'IL'll1 t 'Yl1i~lfij EliiullifLLU::'\.1.1 LLaJenf~ciism1 U.~1L'll1LLfl::~>'Ji{llifL ~3J.:U. 

m13J~13J11fl1u.'VIU1t.Jm13J-;J1'll El>'~ t 'Yl1i~li'EJ ~1>'1mn t Yl1i~'l'fiiuii u1 U.'llfib::du1~ tliiii" a GB 

'lJ El >'! n11'1J tl1 tl ~1VI U 1 tl m13.1-;l1 n11L "Ji1 ii>'l au.L 'Yl ufL it~ llif n fl1 tl LU u."Ji EllJ>'I iu 1 U.El1ii~ 3.11 n 

~ El U. dt 'Yl1i~'l'fij El ii EJ';J:; rJ>'I LL 'Yl wvlLL~ Utl El ut~ t1 n11LU ~ 1 'lfu1m1L ~El3J Iii El au.L 'Yl ufL it~ ~·h U. 

t 'Yl1i~'l'fiiuii El ii'L~l m1fm11 ~1J1n11L ~El1 iu1m1aU.L'YlElfL it~'ii1>'1 ') 

(rlm : http://gloriasummers.exteen.com/20120714/entry) 

t 'Yl1i~'l'fij El ii EliiVI fl1 t~iu. LL'ii1::1J1JU fiu1i n11'll El>'l t 'Yl1i~'l'fij uii El iiL ~ tl>'l Llifi 

1::uu 1::uutl nu1i m1fi EJ"lfEJW<ilLL 1frl'Y11>'~1u.uu. t Y11i~'l'f'll El>'~ ~fib LLfl::'lh t~1 i~fib~13J11f1Yl1 ~" 
::.J • • 

.cJ A .. 1- ~ t a,... 6"4 A ~ 
1. Android U~EJ1::1J1JlJ1)1J~n111JU. 'Yl1~~'Yl3JElfiEl'lJEl>'l Google 1J1>'1~1>'1 

L1t.Jn--.h Droid 

d"' .I~ ....,. t .... .- ... "' d VI " 2. Apple (iOS) U.~ El1::1J1JlJ1)1J~n111JU. Y11~~'Yl3J El fl El'll El>'l Apple "11>'1~1J b~ 

1 U. iPhone, iPod Touch LLfl:: iPad 

.cl 4 .. I A Q...ooll::t. t IV 5"4 4 3. BlackBerry U.~El1::1J1JlJ1)1J~n111JU 'Yl1~~'Yl3JElf1El Research in Motion 

(RIM) Nokia (Symbian) iifiEJ1::uuufiu1im1rlhr1u1YJ1i~'l'fiiuiiEJ'llEl>'~ Nokia iu.rl1li1~1i 
1::uutlfiu1im1 Windows Phone 
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4. Windows Phone LLGl:: Windows Mobile ~EJ~::uu1.lfiu1inT'i1Jll. 

lmivn1:0EJiiEJ~li.Gi1~<il'lJEJ\I Microsoft Windows Mobile • • 
('rim : https://msdn .microsoft.com/th-th/library/cc8254 79(v=exchsrvcs.149).aspx) 

4.6.4 f.n,-~-v.ffli e:~ii e:J h~,-g:uutl!ju""im-l"'i Android 

"' "' <' "' 1 .., "'"' "' • I <' 1··1 d • :IJElC1El LLElll.<il~Eltl<il 'VI:Intlrl\1 'YlWI'VH'l:IJElriEJ u~::Lll'Yl ~:111~'1'1 Tilt 'lf\1'1'11\llll. 

EJE.i1Jli.~::1J1J1Jnu~m~ Android OS {LLElll.<i11El tlt?f} 1<il tllJl\l~li.L tt'll.m~ 1 "li\llli.~1W;J EJ i:IJC-J..,~LL~ 
'U ::.1 • 

Sony Xperia M4 

Aqua Dual 

"lm~l.I'JlAl 

d 

Samsunq 

Galaxy 56 edge 

26,000 1JlVI 

Samsung Galaxy 

56 

21,900 1JlVI 

• ' HTC One M9 Acer leonia Talk S 

21,000 lJlVI 6,990 lJlVI 

( 22/5/2558 ) ( 8/4/2558 ) 

('1'1:111 : http://www. thaimobilecenter.com/catalog/ Android_Phone.asp) 

4.7 n"'ig:tJ'1"n1"'ia"~1-:J~e:Jtl"'ig:ne:JtJtJ't'H~ll" (Application) 

1 .., d .I "" d o , """""'Vi"• 
ll.nl"J~~1\I~Elu~::nmJ1J'YlL~tlll. L~EJ\1 ~l1\1:1Jl<i1~~1li.C-Jlll. Application ~1';Jtl b<illl.1 

'VIGfnm~'lJEJ\1 ADDIE model :IJ1LUli.LLli.1'Y11\11ll.m~EJElnLL1JlJ 

'VIGfnm~EJElnLLlJlJ'lJEJ\1 ADDIE model 

~I .., .I d.., "" 
ADDIE Model LIJll.n1::1J1ll.nl~'V'l®Jll.l~IJ LL1J1Jnl~~Elli.'Ylll.n EJEJn LL1J1Jnl~L ~tlll.nl~ 

'U 

.d .. 1 .... .co. ~ Q,..O 

'lf\IIJ~::nEJ1J<i11tl m~1Lm1::'VI (Analysis) m~EJElnLLlJlJ (Design) nl~'V'l®Jll.l (Development) 
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nTnl11uhi (lmplemen Tation) LL~::m,-l.J,-::dhH.J~ (Evaluation) <i1\ILLiii~::.ffu<ilaudJu 

LLUTY11\Irli:iim~m::YI~<il'VIVUL~a1~~1m1"mt11u~f1\ldJuLf1~a\lija1iav1\liiu,-::~'Ylnmw 
' 

ADDIE Model 

.,: d d !"1 d "" "" ..: VI • 11 • I "" • I • I "' Dick & Carey, Kemp lSD Model ~\IV\'l-I.\I'YlLu'l-I.'YlEJa3Jd"1Jnll.'Y11 bu Un1d"ud"1Jud"\ld"uLL1J1Jf1a 
' 'U 

n1d" 1 i'VI1a L~3J"il1ndU LLlJlJi\1 L~3J <i1\IULUULL ll.1~<i1YIEJ a3Jf1J num a V1\llii a L iia\IV\1a Llluia 3J~ 
'U 'U 

l.J,-::'1'1 rJ<il n~1 LL~::'h 1i-;J1EJ1<i1E.Jm1"Li1 huqJV11Yiia\lmd"LLn1"ll 

'Y1 q :IY~ n11"L1EJUn11"~a 'l-I.LUU~\I.yliJ1J'Y11J1'Y1 ~1 flqj 1 ll.n1d"a an LL1J1Jl~~ V11a ~a n1d" 

L1EJUn1d"~au i1aV1\IL-riU'Ylq:tY~ Behaviorism, Constructivism, Social Learning LL~:: 

Cognitivism 'Ylq:~Y~LV\~1U-ri1EJ1umd"~f1\I~ULL1J1JLL~::rh'VIU<il~amd"~au 1u ADDIE Model 

LL<ii ~::"ll~U<il a u"il::ii ~~ i'V'lrfrl"il::'l-b 1u Gi.ffu<il au<ii a 1u <i1_,3J,-1 EJ~:: L5EJ~i_,d 
'U 

~d ~-- f;' 

"ll'l-I.'Yl 1 "ll'l-1.1Lm1::'1'\ (Analysis Phase) 

1u.ffudLilum1"v'hm13JLi1huru'l'\1m1"L1EJum,-~au LU1'1'\3J1EJ"lla\ld"ULL1J1J 
~ 'U 

ca,... .. 1 6"d t.1 .J" .., .ct ..,. ovA' 
n1d"~all.LL~::1<il rlud":: ~\lfl'Yl"il::~d"1\l"llll.<il~ a<il"illl.~111 'IAl LL1<il ~ a3Jn1d"L d"E.Ill. d" LL~::m13Jd"W'l-l.;i1'1-1. 

ct ClJ cu "' 
ca.,.. ....,.:::::~ do !"'I t.l .:::::11 -. o d. -. fi"Q..o.J.I 

LL~::'Yln:~Y::"ll a \I ~L d"EJU'Yl"il1 Lull.<ila\13J <i1 EJ'V'l"il11"m1"il1nmm3JL 'Y'lam11 Lm1::VIt91\IU 
'U 

1. 1m~an~3JLU1'1'\3J1EJLL~::L"ll1ia\liif1min:~Ym::aci1\ll1" 
' ' 
~ 1 . .d Q..l I ..::.. X Q..l OJ.Id 

2. ,-:;~'!Alq<ilm1"3J V\3J'Ylfl1t91'1'\1\111"il::Lnt9l"llll.n1J~Ld"EJU 

3. iiim11nt911um,-L1E.Jwfrliiacia::1,-u1\l 
'U 'U 

5. Vlinm,-~auri'W"il11"m1LUULL1J1Jl'I'\U aci1\lld" 

6. ii-rl1\IL1~1n1d"oW~'l-1.1LUUaci1\lld" 
... ' 

"llwYi 2 m1aamL1J1J (Design Phase) 

.ffu<ilaumd"a an LL1J1JUd"::naui1EJ m1"~f1\l"ilt91Ud"::~\lfln11"L1E.Juf n1'1'\Ut91 
' 'U 
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"' 11' "' ..~ .. ~ .... ..r t'HJ'\.l);J:;<iJEhH€11 ';) ~'Yln1"1£Jfi::L€J£J<il "1hl~"lJU<il€JU<il~'\.l, 
~ 

1. "'il1 LLumtJn~11"ll €J~m1€J tJn LLuum1~tJu1 idJu'VIm<il'VI~J~~1uL 'Ylflitfl 
'lJ 

1uLL~fl::nci~ (Cognitive, Affective, Psychomotor) 
~ 

4. €1 €JnLL1J1J User interface LLfl:: User Experiment 

"' "' "' 5. ~11~~€J<i1ULL1J1J 

" ' " 
i'wYi 3 i'um1vr~u1 (Development Phase) 

.ffu<11 €1 um1vr~u1 ~ tJ.ffu~~f.l tJmLuu ~11~ ~1 u~1~ 'J ~i.~ €1 €1 mLuu'B1 u.ffu 
'lJ 

~ .d. Jj o a A , 

"lJU'Yl 4 "lJUn11U1<i11LUUn11 (Implementation Phase) 

1 U"ll~U<il €1Um1411 L Uum1d' 'VIm £Jn~"ll~U"ll €J~m1~€Ju1<il £J €11';)';)::dJu1u LLuu.ffu 
'lJ 

m1 ~ L 'JJ1 h"ll €1~ ~L1£Ju~uu ~U Un11L1£JU1€11Jf"ll €1~ ~L1£JU<i11 ~l<ilt"lU1::~~ fl~1~ ')~.t~ ll 
cu ct Ill cu 'l 

.ffu~ 5 .ffum1u1::dJu~f! (Evaluation Phase) 

.ff u n 11 u 1:: diu~ flu 1:: n €1 u ~ 1 £J ~ €1 ~ ~ 1 u ~ €1 n 11 u 1:: L ii u ~ f!1 u LL u u 
'lJ 

o 1 ' ~ d !"I .I ~ .d .., .I ~ 
U1L~U€J ULL<ilfl::"lJU"lJ€1~ ADDIE Process "1J~LIJUn11IJ1::L~'\.l,~fiLW€JW~U1 LLfl::n11IJ1::L~'\.l,~fl 

1 UfllW11 ~";J:;Yh Ld €Jn11~€JUL~~';) ~UL y:j €JU1:: LiiU~f!U1:: ~'Yln~fl n11~€JU rf~'VI ~<il'JJ €1 ~ fi";J1n n11 
'lJ 
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~ - 6' 
4.7.1 "lJU~EJUn11'1L~rn::~ (Analysis) 

n11'rll~ u~'i1 L~EJ,'I LLfl::l~fl1h:: ~,'I fi'rt1lt.J 2 . • 

4.7.2 nl1'EJEJnLL1JlJ Courseware 

~l,'l ') L~LLri LiiEJ~l llrnl1'UlL~UEJ nl1'EJElnLL1JlJ~,'I,'IlU (Flowchart) nl1'EJElnLL1JlJ 

..... .... d Q.,I.A'd ..d1" 
~Ul';JEJl1l'V'I (Screen Design) n11'EJElnLL1JlJ~Ul";JEJf1l'V'I m . .Jl£.1fl,'l n11'';J~'V'IWYI"lJEJ,'I';JEJf1l'V'IL'V'IEJ 'Jl 

ml:IJfl::Latl~l1l'V'I (Resolution) 2. m1i~vfuYILL~fl::~ul";JEJl1l'V'I1um1UlL~UEJ 3. n11L~Eln 

1'ULLUULLt'l::"lJUl~"lJEJ,'1~15'nM1J,'ImlYlL'YitiLLt'l::l1lMleJ,'Imp!t 4. m1nl~U~~ L~LLri ~"lJEJ,j 
'U 

' ' ' 
~1ElnM1' (Font Color) .~"lJEl,'luln~i,'l (Background) .~"lJEJ,'1~1U5U') 5. n11'rll~U~~1U5U') Yi 

LUU~,'IEllU1 tlfnl:IJ~::mn 1 um,-1i miv1iLLU1~~n11'L~ EJn~Eln11'~EJU"lJ EJ,j Lfl:IJWLLt'l::~L:IJt'l h 
'U 

inlYru.::~l,'l ') L-riu m1'Lf'l~EJUL~1 ~ LLt'l::L~£.1,'1 Lilu~uf'lru.inMru.::"lJEJ,j~EJYI~lflru L~LLri m,-• ~ 

LL~~,'ILL'YIU~1tll1l'V'I (L-riu l1l'V'Ichv m'V'ImT~n) U";Jiti'Yil,'l~lU"lJUl~ (L-riu m,-1it1:1J1iLf'l~EJ,j 

mm~EJ"lltlltl"lJUl~) U";Jiti'Yil,'l~lU~ (L-riu ~iu~l,'l ') "lll1-~l) iJ',i£J'Yil,'l~lUm1'Lf'l~EJUL~1 

(L-riu l1l'V'IU,'I l1l'V'ILf'l~EJUL~1) U";Jiti'Yil,'l~lUl1lMl (L-riu iuf11l:IJ/~1eJnM1' L~ti,'I'V'I~) 
'U 

ml :IJ i:IJvrwtf"lJ EJ,'Il1l'V'I LLt'l::L~£.1,'1 (L -riu l1l'V'Irliit1:1J:liL~v,jl.J,-::n EJu) 

4.7.3 .ffu~EJum,-vr<n.~ul (Develop) (.ffu~EJum,-~fl,'!Application uu1'YI1'~'V'I'I'liiEJiiEJ) 
" 1· I , .f "' VI • I <t 
~1£.1 u1LLn1:1J ai2.appinventor.mit.edu nl~U~LUEJ~l"lJEl,'llJ'YIL1tiU 11:1J Lufl,'l n11~l~fi.l,f1l'V'I"lJEl,'l 

_d ,.1 .d. d, o 1 1 Q..l 6'A A o Q..l G..l .cl 

~Elu1::nEJ1JlJ'YIL1tiU L1El,'l 1l1,'1:1Jl~1~lU ~lU Application lJU 'YI1~'V'I'YI:IJElfiEJ~l~11JUnL1tiU 

.ffu~1i'tl :IJ ~nlYl ~ EJ u~u ~,'11 ULL~ t'l::U'YI L 1 vurlvr<n.~ulifu~ EJ,j ~.h um11.J1:: Liiuf'l ru.nl 'V'I';Jl n • 
.-.J. I"' " ..1 ~ ' ' !'I " .J " 1 1 "' <t 

Ell';Jl1'ti'Yiu1n1YlLLt'l::~L'llti1'Jllru'YI,'I~:IJ~ 5 'YilU LLlJ,'ILuU~L'Jlt11'Jllru~lUL'Yifl U t'ltlnl1~n1Yl 
~ ~ ~ ~ 

2 rhu ~lUUl!J~t'lU 2 rhu LLt'l::~lUl~~t'lU1::LiiU~t'l 1 rhu 

4.7.4 .ffu~EJUnl1UlLu1i (Implement) miv1~ul~EJU1::nEJuum1vuL~El,'l 111,'1 
'U 



~ n. • 
p.t' .... ~ 't1.'t1.11::~Jt~L'tUtL~0 '11.~ £ rli3,!Lt'Lf"H! fULlt.lrl~1~_,'<1.~f11111W~l't1.MLL1'tU~ 

• 't1.i:1::1[111f111t'Lfk1rl~1 801 t'-13~~~13k1N:Ll~'):lt._..,~L'<I.N:rl't} f11~ .... U.fa~1 MLL!'tU~/J N:UU~l'tl.t'-1311. 

n. 
11!111 f1113~'<1.L'<1.1311' 1 q .. t'~k111 '11.~ 2: rl 13,!Lt'L~ 13't1.l!t'-13 ~~~13k1N:k1::LN: '<1.1 L~ '11.~ 11'1: Ll~!JL~ 1113k1~l1~ 

'11.~ 
~ n. n. 

£ fa 13,!Lt'L~ 13 't1.L~::LM~1 fU Llt.lfa~1 .. ~_,'<1.1f"11 't1.:-t'Lfk11~ ~N:UUl€l_..,l't1.L9;,1.tLU't1.1}1 

"' "' . IUl.!tW~1_t:llil~li'B .. !.U~~'ttt'GitMU1'1U~rtG~I!:L!.~!.lU 

(~992:) ~trl~111J::tf1t'~ ~lLtlt.M1 (N:Ll~lA.I1) 'tl.tt'~t'L~ 13~~t'l3t,'l~lA.1LUfa~11113k1~l1l€l 
to 10 b b 

13~'<1. fU Llt.lrl~ 1_,1':1 t'-1311.~'t}0rl t,'l ~,.llo ~ rl ~11113k1 ~ltl€> ~LI3 t' ~~,.llo~f11 L9;,1.'t1. 13 ~ M LL!'tU ~ 1113k1 ~ltl€> 

n. ~ n. 
tLU'tl.L!J t'-13 ~;: ~ 'tl.fa~ 1 U _!!. t'-1311.f 'tl.r-3~1 tLU L'<l.fU _ct_,U11,.llo~ 13 ~ 1'11.:-L'tl.~_.tvl.t~ ~1'1:1!-Ulill'tl. 

• lt!.!.U~~'ttt'GitMlll'IU~l!.t!.lU ·g 

f"lM, 
"'~ 

tLU'tl. ~ 13 0t'-13~~1'tl.IJ1 f11 L9;,1.1LU~l.J'<I.L~N:k1::LN: '<1.1 MLL!'tU~/J~ (uO!lBO!IddV'} 't1.rl~1lA.I11113 U::tf113~~1 

,.'<1.~13~111't';i'lA. (aSB4d UO!lBniB/\3) t,'lt':l't1.i:1::tf11LU't1.;i'11.;:t,"J11(ase4d UO!lBlU8W8idWi} tLU't1.'t}1L~L9;,1.1LU 

'11.11. (ase4d luawdoiaAaa) L'tl.~MtLU't\.11. (ase4d u61saa) 11f111UGI3tLU (S!SAIBUV') '<I.::Lt~1l't1.11. 
~ l"tl :? ,11 -';f 

13~ '11._..,11. 9 ~N:'<I.t' .... lA.'t1.13l€l't1._..,11.!:rl~1 UO!l8::l!Jdd\f t'Lfk11LU't1.~t'LlA.t't1.11'tl.IJ1LN: 19POV\I 3100\f t'-1311. 
" ... " 

tLUU~'<I.L9;,1.~1rl .... ~~ (UO!l8::l!jdd\f} 't1.rl~1lA.I11113U::tf113~t'Lfk11lU't1.li1::W Lr--~1f1tk1 

(:JOI) t'-13~~~13k1N:Ll~'):lt._..,~L~L'<I.rl ~1 (Al!P!IB/\ lU8lUO:J) L'<1.1311' 1 t'-[.1 

"' n. 
t't~t'rl~ 1N:Ll~ ~~'t1.i:1::tf1::~11 ~ltLU1113k1~ltl€>13~ 1 fULlt.lrl~ 1~G\hl3't1.k11 lltLN:Lk1N:ll~'t1.i:1::tf1 

11!111 p.t'j~'tl. ~ t'-13 ~ ~lA.tLU ~t':l ~ll~'t1.1J1 13 ~ 1 LN:'tl.:-'tl.L~U LN: nq.tLU'tl. ~ lltLN: Lk111 ll~'t1.i:1 ::tf1 

11f111t'L}k1rl~1 13!JGO_lAM»!..lA.1't1.11 UO!l8::l!jdd\f rll~'t1.rl~1~'t1.rl~1~ 11l! ~U[111f111't1.Gk1!..LU't1.rl~1 

!..LU11_..,U11rl~111rl~f11!..LU G~ ~t':l't1.i:1::!..[1!..LU (alBniB/\3) ~~'t1.i:1::tf11LU't1.Gl€l't1._..,11. 9Lv 
" n. ~ n. 

l'<I.G't1.1t'lt.1t'Ut'rllA.1N:Ll~ t'Gl€>UllN:Ll~l113k1~l!..l€lGM1't1.LlA. 9 'tl.l'tl.L~ fULlt.lrllt.1~ 
"" ~ F' "' p ' 0 F'"' 

n. ~ 

G\h f'tl.rl~1tLU~~!..LU't1.~11G't1.k11 't1.Gl€l't1.;i>l1. 9 't1.Gk1tLU't1.rl~1tLU~~!..LU't1.t't1.Gl€l't1.;i>I1.!Jt'~ 't1.LHl€lLN: 

• nq.t't,'JM1::~11 N:~UrlL!..f1!fG!..LU N:LllL~t'J!..LU ~N:N:k1lA.LI1lA.I1 LRU~!..LUN:U1 G~ N:!..W~!J 
... 

9 N:!..W~!Jrll,.~11GU::tf1 ~'t1.rl~1!..LU~~!..LU11_..,Ulrl~1~rl~~'t1.Lt'-::~11 gRlllA. !..Lk1UG1UL~LRU~ 
• n. • 

rl ~lJ'tl...,MN:~N: ~UN:tW~!J }'t1.rl~1!..LU~~!..LU't1.t':11111l!l1t~,.llo t rl ~1 ~U[111f111't1.rl~ 1!..LU,!Lt 11~11l~ 

£9 
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• ., d 
N LLYlU. ';11U.1'\.tj:.JL"lHJ1"151lli 

'II "' 

~1~"15Ufn1:1J~tl~fl~ti.J~LL~~..:d1U.l<ilnTJ":IJb'I·U.I1~~:JJ ~e.J.Jiif11i.JLL~ 0.50 ~U.lU 
1u.m1~1f1ru..rn'Vi"1Ja.Ju.1<ilm1:u1u.f1t.JU mit~1"1i'd:)u.m1u1u.1<ilm1:JJ~mit~~f1.J~u. 

' 'II 'II 

"' .. 6. U '"'lA@l'Yli]~!J 

6.1 Lm'l~@l'Yl1l~DL~~nnum,-Li'ian~anTn'ta" 

LL u.1~~m1L~ an~am1~au."1J a.J 11ii~ona{~fi 

11ii ~on a{ ~fi "l~L~u.a u U.1Yl1.J a ~1--1~1 tJ 1 u.m1~';111rn1 L~ an 1 i~a m1~au.lr-h 

1 u.nTH~ t1 n~a n11~au. ,f u.~if';JitJ~ ~1 tJ t1 ~1-J~ ~ j:.J~~ t1 n11L~ t1 n ~a~-;'11 L uu.<if a.JU1 :\.J1~';111n!.1 

U';JitJL ~ ~1Ju. "l<ilmi iifm1~t1U (Instructional Method) n11L~ aniifm1~e.JU.LUU.U';JitJLL 1n~ 

muf1 :u m1L~ an~a ~1a a ~1-Jua tJ~~~n d:Ju.~.Jri-;'11 n<ilm.J L~ an"ll a.J m11 i~am1~au.1 u.m1 
' ' 

U1L~Utl L"liu. ll1L~an1i1ifm1~e.JU.LL1..11Jailll11tln~:IJ (Group Discussion) L~aLLU.JUU. 
' 

ll1~~11m1rni.J nu.LL~~nu.1~~i1.J.J1U.n11L1tJu. f (Learning Task) ~.J~~5YJTI'Vi~~ am--1 L~ an 
'II 

1 .c~ .d. .c~ .. I d 4 .ct .., o CL,.I ....,. .::~~ ~ J" :-'1 ~ d 
u.m1L~ an~am1~auanu1::m1~U..Jf1 a .J1U.n11L 1tJU.1~1~11..1 j:.J L 1tJU. L 'Vi11::~.JU.';J::LuU.~.JYl 

'II 'II 

u1~11.J1u.im~ru.::"lJ ti.J ~L1tJu. (Learner Characteristics) imyru,::~L~~Lil. 'Vi1~"1J e.J.J ~L1tJu.n 
'II 'II 

Lllu.if';JitJ~it.J~~aYJi'V"l~ L<iltJ<il1.J~ am1L~ an~am1~au. ~1 a ~1w.liu. m1~au.~L1t~u.~L1t~u.f 
'II 'II 



k'11.r.l~1t.LUI1~UL.r.J~1LRU~ft~1~'11.1J1 (AOII\Bd) t-1-~~t-1-LM~~IT.~~ML~~ 

11 f111 IT.1 '11.~ ~1 ~LL.t.LU g-Fl.UU. '11. \ fu~~ L¥! ~Lr.J U.~~ ~U_tt k'11.r.J ~ 1t.LU_l1lt.LU'11.LUM'I1. t '11.~ 1 ~1-[j U Lt.f1 

• n. r:: 
~Lf H'~ r.l~l '11.~:!WUU~~~'I1.MI1~ ~t.LU~~\11. ~~ML~~I1f1111T.1'11.~~1 ~LL.t.LU~-Fl.UU. 

(6U!UO!l!PUO:) IBO!SSBI:)) t-1-~ ~t-1-LM~~ IT.~~M L~~l1f1111T.1 '11.~ ~1 ~LL.t.LUg-F!.UU. . ~ 

'11.~~ft (WS!JO!ABLJ98) ftr.J'I1.ftt.t.U~UM 
.f""'F=' --

• n. r:: • 
It~ U ~ ~III.U ~'1'1.11 LllftUU ~ UM~~ f111'11. r.J ~ f1H.LU ~~~ 1 r.J L.~ L~~f'11.r.l~ H.LU ~-Fl.UU.ft ~ U L~,H 

• n. r:: • 
rtr.Jt:rtt.w~llMrt~Uf'l1.r.J~1t.LU~-FT.llu.~~c..L~u ... ~1 (os-sg: v996) Lrt::t.f1U.1 ~ W~Lrt 

• n. r:: 
( WS!JO!AB488) It r.J'I1.ftt.W ~UMft~ Ut. '11.r.Jt. 1t.LU u-FT.U U. '=" -I ... I=' p 

'11Jl~1~M.G11 ftut'Gil.t.IWHA.liftUU z·g ~ '="' ~ f'1i r" !="P' 

(11GU:!t.f1~r.l~1~ftl/~~MLlJ tl.!f-1) ~r.J~1:!~11MLlJ~GIT.lL'I1.~Mrt~rtLL.~ (~M~r.J~1 

t.RU~L.J>IftLL.~~J. tl.!f-1) LRLlJ'11.L~nU.r.l!-~J:t (L111.1'11.G~~1MLlJ ~1:1'MLlJ tl.!f-1) L.\11.1'11.~~~1 

t.LU'11.L~~LU.r.l!-~J:t (L!P-L.LIT. (, ~L~tl.ll~ tl.!f-1) ~'11.L~~LU.r.l!-~J:t (~L'11.1T.r.JLr.JIT.G(j1r.lLm~~~1llo\ft1 

lllott.LU tl.!f-1) ~L'I1.1T.'I1.L~~LU.r.l!-~J:t (U~LWMLlJ r.lL!JMLlJ tl.!f-1) MLllr.JL.,.~'I1.U.m~M11t.LU f-111~1 

~ • r 
fU~LMU.~M~GIT.:!'lURU~'lU~'11.~'11.f11 NlM1:!~11 M L.\11., '11.~~~1t.LU '11..11.1 l3 ~L~:!'IU-Fl.U~~Jr.U~~~~M11 -OF' p -flo I~ F=' F=" lA F' I I -p 

t.LU'I1.tG~~~IT.MLllr.JU~ ~~r.JLrt\11. (salnq!Jmt B!PSVIJ) ~~~~IT.:!'lURU~'lU~ r.JL.~'I1.~Mt.LU~~u~~1 
• n. • 

t.LU'I1. \118 U:!t.f1~'t!-J1.:!~ ~11 ~~ ~~ IT.:!'lURU~'lU ~LR U~t.L.~tl.~M,t-1 ~~ ~~~~ IT.:!'IU-Fl. U~'IU ~ ~ ~'11.~M 

t.LU~~llo \ U~ ~1 L'!Ut.L~~t.LU'I1. \ LrtG ~t.LU:!t.f1fu~~L¥! ~~ L.~11llo\ U~ ~1:!~~~~~~~'11.111.Ly~fu~~L¥!~~ 
n. n. 

'11.(J1 ~~f '11.r.J~1t.LU_l1lt.LU'I1. LUM ~~111._}'11.r.l~ 1t.LU'11. L~UL~U ~'11. L~~'I1.M1~1 ~1 ~rt1M:!~11_tArt ~1 

~1 ~ rt1M:!~,_.Mrt~1 ~~ IT.'11.~Mt.LU~~ U ~ ~1t.LU ~~C.. '11. 11 

'11.U'I1.J1.1'11.GMt.LU ~ . 
n. n. 

~~ U ~ ~1t.LU ~ ~ ~ M~U.~~ ~~~'11.1J1 1,!'11. ~M,t-1 ~~ IT.~~'I1.!8~U.~~~ 1'11. t '11.~1 :!t.f1 L.~11'11.~M ,t-1 ~~ IT.:!-Fl.U~U.~~~ 1 

'11. \'11.~1:!t.f1UL~U~'11. [, '11._!1.~~\ t.LU'11.\ :!-Fl.U~U.~ft1'11.~M~:!Lt.M 1 ~r.J~ 1llotf11 L');1.U~[t1 ~LG ~11 t.1~Lr ~ " ' 

~~,.IT.~:!~L~ft1~'t!-J1.:!~~11'11.~Mt.LUI3~ (JaLJ::>Bal) t~I3~111.'11.13M~'I1.~'11.1J1 'lULft:!t.f111~ ~'11.~~L'I1.1T. 

U L.~:!M rt LL.~ r.J L.'I1.L~ ~~ '11.13Mt.LU 13~,¥-\~tl.LUM '11.!f. 1 '11.13Mt.LU 13~:!~11'11.13Mt.LUf!tH U 13 ~1t.LU'I1. t 

U~ ~1 ~LU.~ ~~M~U.~~~r.l!-~J:ttl.IJ1 ~~ }~ML!8K-FT.t.J81'11.L~~LU:!~11 t.LU~!-t.LU'I1.L~~LU.~:?U.~~UL~~ ... IT. 

~~r.J Lrt III.,P-~'11. t~~11gf1~LU.'11. t ~~U L~13 ,.IT. (U!BJlSU08 IB:J!PBJd) !.11gf1~LU.'11. t ~~UL~I3 ,.IT.'11.J'1 L~U 
(\ (\ ( 1\ b (\ 

r.J L~~lJ '11.r.J~ 1:!~11_£.11~t.LUL!fl.~ l3 '11.~ 13~U L~f '11.r.J~ 1t.t:..~p-rt ~U'I1.r.J~ 1t-J '11.13Mt.LU'I1.r.J~ 1t.LU'I1.L.I1:!W'I1. t 
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n. n. I"! 
p.c-... ~l: tL;I:-[3 fl.} 't1.11~1tLU~!-tLU'tl.ti1::W 11lJ ~~1 'ti.}G.!ll:-[3 rr.c-111 rtG~ 1~'ti. ... M.rt~ !;!-FI;lll..t 

k't1.11~1tLU~!-tLU'tl.ti1::W 11..,U ~~1 'ti.}G.!ll:-[3 rr.c-111 rtG~ 1~'ti. ... M.rt~ g-FI;UU. 

'ti.~ULrt'tl.:r ct·S C'L~~~t::tc-111 rtG~ 1tLU~!J 1Jt t [3 ~::& c-t. 11rt~kl1tLUI11-,.~1 n:rc-G'tl.klf1[3 ~ 

tLU::~11 C'G't1.kli1G~tLU~!J1,.111.tLlA~tL}1C'~ q .. rtLtL;I1Lrtll1. 'tl.ffi'ULrt e~-s nt~~t::tc-111rtl!ll.1 0 p 

• ) n. "' 
tLU~1,.~~tt'ti.~::Wt~'tl.fJ1::&c-~ (luawa::>JOJU!act C't11rt~kl1tLU [3~ }'t1.11~1tLU~!J1JitG~~fli ... L;L~ 

n. 
C'~L~'tl._!t 1~~1 'ti.}G.!l ct·S c-q .. ~~t::tc-111 rtG~ 1tLUl: UL&C'G~ 1'11.~~!} 1 ::&} '11.11~ 1tLU L~ '11.~ 1rt LWl: 

Lfl. 1::Lttvl. 1 (WS!UO!)Oauuoo) .. 1:-111 rt[3~ 1~'ti. ... M.rt~rtLtL;., L~[3~~l,._L;~1 'ti.}G.!ll:-[3 rr.gHUIA. 

~1rtkl::Lrt 111.1 ~C'G'tl.klf1[3 ~tLU 

"' n. • 
11 t~LIItfliJ:G&IItL} 1 1:-~1:-111 rt [3~ 1lltLrtLkl'11.11~1_t;l~l1~1 ~kl~'tl. t &~ 1 L~~l':ll1kl::tf1~ ... U.::W't1.& J!!;;11 L~\11. 

n. n. • ~ 
q..t.c-G~::&'t1.11~1_t;l [3~'11.~ JOJJ3 pue 1e!J.L Ul1C'G~~~C'G~tLU'tl.fJ1C'~rt~L~1111111LI1~!J!!f1l:::&Lfl.1 

Llltfu ,(I 11M. '11.11 t 1 ~ [3 rt1:: Lttvl. 1 Llltfu ~U11 tLU't1.1}1~'t1.11t 1 tLU Ltl!ll Lfl. 1 ::Lttvl.1'tl.c-IA. (ct) C'G'tl.kll1 [3 ~ ~=""" !"" ft. ~ .... I=' I p X"~ 

tLU11..,U (S) L}1 C'~C'L~IIt::tc-111 rtG~ 1~'tl._!vtfWrtLtL;'tl._!t 1~k't1.11~1tLU g-FI;UU.~U 1 L!f,.\11. ~1 ~~1 'ti.}G.!l 

.. LHU~tLU L111A.!;;~~C')s'lo 11 L~ !J .. ::~11 .. LU~rt1 [3 1:-[3 fl.Ut 11'ti.L;k't1.11~ 1tLU g-FI;UIA.U_!t., 'ti.IJ1 L~G~,.~1 

Lfl.1rl~1 C''t1.111.~ULrtC'I1kl1GJl.rtlA.'t1.Utrt1GtLJl.LI1lA.ti£>&U't1.'tl.r11 (a:~t!PUJ04.L) L;~, 'ti.W.!l 
p ,... I=' F'~=' F"' , '=" --, I~ .9 lA .9 

(AJ094.l 

WS!UO!l09UUO:J S,9)!!PUJ04.L) L;~, 'tl.tG.!ll:-[3 fl.C'I11rt [3Jl.1.!l'tl.tvl.rtkl!J-FI;UIA. "l ,.9 lA .9 F' , 1"11 1"11 I=' 

~1 C'G'tl.klf1[3 ~tLU rwrr.1 '11.1! ~1 C'Ltff1~L} 1 C'~ 

n. 
11..,Urr.1 '11.[3~1 C'Lt~L} 1 C'~ C'L~IIt::tc-111 rtG~ 1lltLrtLkl't1.11~1_t;l::LtM. 1 rt~1'11.!f.1'tl.fJ1C"L;C'_.[1J}C'G'tl.klf1[31£>tLU 

f11 UG GI:-~111.~'!1-Jl.~t ~Ull.L} 1 c-~ ~~::&L~ff1 t~11'11...,Utrl ~1::'tl1-FI;U~'t1. t c-~ G L} 1 1:-~G !§>C'G'tl.kli1GI£>tLUl: 

n. n. 
::&t~11 C'~&}'t1.11~1tLU~!J1 i!>!;;J:l:C'~L~C'~ rr.1 '11.[3 ~1 c-LttLUUL&~!J1~C'G't1.kli1GI£>tLU [3~ }'t1.11~1tLU 

n. 
~ !J1 G ~ 1 rr.1 '11.[3 ~1 C'Lt~1ff1~L,f-1 c-~::~11 rr.1 '11.[3 ~1 c-Lt~L} 1 1:-~[3 ~ 'ti...,U~ C'~ G L} 1 C'~!-t tLU C'l:l1 Lrt 111. 

• n. 
C'~ L;~klL~ L; 111111 rr.1 '11. [3 ~1 C'LttLU [3 ~ ~[3 ~ ~LM.C'G fl.l:-(3 rtrt rt'tl. t 1£> !;;J:l: C'~ C'G fl.} '11.11~ 1tLU L~~1 

f1tkltL~U&LG ~[3 ~~LM.C'G ff.L;~klL~L;f11111fl.1 '11.[3 ~1 C'LttLU g-FI;UU.LHU~tLUUL& 

(ggg<: 'ftc-tML~\11. 11-1£>1-~rtU) k't1.11~1tLUC'Gfl.~l':l'tl.fJ1~'tl.ffi'~!J1 

Ji 1..'tl1tLU't1. Lllkl 1:-L}kltLU l:l! &11tfl.1 '11.[3 ~1l:C'G ~(, 'tl.:rL} 1 C'~ [3 !§>'ti.~~!J1~k't1.11~1tLU G&111.C'G'tl.kli1GI£>tLU 

[3 ~ tL~ U (6U!UO!l!PUO:J)fl.1 '11. [3 ~1 C'LttLUUL&~!J11!>!;;J:l: C'~ 1:-[3 fl.k't1.11~ 1tLUI1 t,.~'tl.:rC'Lf1 [3'11.[3 ~::kl LI1~U 

~!J1,.~~tt LlA::HL~U'tl.fJ1~L} 1 C'~ 1:-jL;(, 11 L~ 111.1:-~111.1:-Lr [3'11.[3 ~::kl LI1~U ~!}1,.111. t LlA~L} 1 C'~ 11lJ (, rti!}M. 

'11.~~!}1 C'L~U'tl.fJ1~ (snlnW!lS) L} 1 c-~ L~G~ 1 ~[3 ~~LM.C'Gfl.g-FI;UU.k't1.11~1tLUU~111. 

gg 
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LL~:: 1 ~L"ll11~'Y111u ~~m1L1t~uLL~::m1rh-31UL ~EJm::~u1~EJmm1t~wi'~ EJ1u LL~::Ln<i!L';J!ilfl~ ~ 
• 'IJ 

~h'hrh 1Vl"'~m11lt-3 h 1 um1L1t1u111nifu 

4. n11~EJu1 wiuL1t~um7rh'VIU!il';l<il ~-3'1'\ 111 t~1 ~.ffuL';l'l-1.'1'\ 111 t~ii-3 m1t-3 • • 
';l<il~-3'1'\m tl~i-3Ln!ilm1!ileJlJ~'I-I.EJ-31~LL~::m';J:;~EJ-3-;l<i!LLU-3L it'EJ'V\1 EJEJn LU'I-I.'V\1-k·"l t1 ') 1 ~L "ll1L1t~uti 
• • 'IJ 

~::VIl.bti L ~ EJ~~L1t~u';J::1~Ln<ilm11l'iin~ eJ h 1 u~~~L"ll1 L1t~u1 uu~~::'VIun mfu 
'IJ 'IJ 

~-3-YiflllJ flll~ r]~n111l"ll EJ-3 ~L1t~u 
• 'IJ 

6. m1~f1-3 LL1-3';J-3hn1 t~ue:Jn 1 ~nwfL1t~u m';J:::~EJ-31~~L1t~uf~iilm1 
'U \1 'U \1 \1 

'VI1El1~~ ~ El h'VI1El1~~ El h n1m1m::'Y11Ju~<il'V1'1E11~Ltlu~~El h L"ll1n';J::1~fum1LLnL"lJ 

tlfutb-31 ~nn~EJ-3 L ~ EJ~';J::1~fu~-3~L"ll1~EJ h~EJ1tl 
• 'IJ 

7. m11 ~~'L1t~u1~ij n11~n'IK<il 'VI1El'Y11 n';J n1111Jwl15n !i111lfll11J 
'IJ 

L'VI111::~m ~EJ1 ~Ln<ilm11! u~urh LLiil:::m11!'1hmtyfl-3ifu'YlCJM~f1 EJU~Iilffl~io)jllnu L 'Ylf11 u h ~ 

6.3 

.d.c=. I Q..O Q..oO 6' 

'Y1CJM~n';Jn111ln~11~11~1-I.D 

n11~nM1 Lfitll rllJ n';Jn111ln~ 1lim4'wrf -;l1 LU'l-1.~ El-3~nM1ii-3'YlCJMlJ~l t1 ~-3'Ylr]M~~ 
!"I .,f ' .... .... .. .,. "' .- VJ .- .- .- •• 1 .-
blJ'I-I.~'l-1.~11-l."lJEJ-3n~1J~1J~'I-I.D1J'V\iil1ti'Ylf]M~ fl11'Yl b1'Yl bb~::bb'lf'l-l.b<i!El1, 'll'Ell, Y'lEl~'Yl (Cartwright 

and Zander 1968; Shaw, M. 1971 and Foresyth 1990, el1-35-31u Yifl'l-1.1 bb"llllllrn (2545 : 6-9) 

1~n~1l 
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1. 'Yl{]'bl-~ft'U.1~ (Field Theory) 'lJu\1 L~f'Yl Ll.'ll'tt. (Kurt Lewin) 'Yl{]'bi-~U;ijLLU.1~111~ 

~1fi'ru ft'1tll~~.JU ~u 
~ q 

0 ...,. ... 

m1m:m (Act) m1~~ft'n (Feel) LLI.'l:m1~~111 (Think) 

1.3 u.JTftl,-::numh\1 ') ~.Jn~11l11wnu 1.2 :n~lil'llu 1m.Jft'i'1.J'1Ju.Jn~~ sB.J-;J::O 
q 

.d .. I Q..o Q..o I 1"'- ~I cv d - d Q..o 

'Y11J~~ l.'lVH.n r.n ~ 1J1"1J!fi'1 -;J:;n u 'VI L n111~11 ~ LlJ'tt.u'tt.'VI '1-t.\1 u'tt.L!fi £n nu. (Cohesion) q 

v-.af.J'VI1mL1".J~in~rh 1 Vl"n~~ft'1m1mhL Uu.lt1l~~1 £.1~ 
q 

2. 'Yl{]'bl-~tl~i~~u.lf (Interaction Theory) '1Ju\IL1Jl.'ltf (Bales) 1nmu.ff (Homans) LLI.'l: 

VI .- "' .f .,.,.t "' 
b'l'Yl (Whyte) LL'tt."l~!fi'v'l'tt.~1'1-t.'JJu\I'Yl{]'bl-£)'1-t. ~u 

2.1 tl~i~~u.mu.n~~';l:Ln!fi;Yu.t~ ~u.Ju11il'£Jm1"m:rhn-;Jm,-~u£h.J1'1lu~1.J 
d 

'VI'\-t.\1 (Activity) 

2.2 tl~i~~ui ~u 

2.2.1 tl~i~~u.lfm.J11.Jm£J 

2.2.2 tl~i~'v'l~u.nm\1'11';11 

2.2.3 tl~i~~u.nm.Ju11"~nt~lfih 

2.3 n-;Jm,-~'1\1\1 ')~m:;rh~·h'tt.n11"tl~i~~U.TIU-;J:;fiu 1 VI"Ln!fi u11"~ntLLlil:f~n 
(Sentiment) 

ft'monn LLI.'l:m1"LLft'!fi\11J'Yl1J1'Yl'lJ u\1 ft'monni'iu-hd:lu.m,-l.'l.J'Yl'tt. (Input) L ~ u 1 'VI1~~1.'li'v'ln(output) 
q 

u~1.J1'11u~1.J'VIii.J 
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.. .., "'"' 1 1 .. ..r... "' 4. 'Ylt]'IY!)~\If11J1J<il (Sociometric Orientation) 'lla\1 1JL1 'U (Moreno) 'Ylt]'IY!)'U1JLL'U1T1~ 
...1 0 .., .., ' VJ.,..r 
'Y1~1flqj~\l<ila blJ'U 

4.1 'll au L 'll<il n11m::'l'l1'1J a \In~ 1.1i1ua ~ nu n11<il..,<il ~u h'll a \I ~mirn 1 un~ 1.11 u 
q 'IJ q 

n11L~an~tiLL1JlJ LL~::i~m1~-;J:;tl~i1JW'UTI~anu (Interpersonal Choice) 

4.2 Lf1~a\l:ija~~11.111rlU11J11"llL 'Un11~n'IY1f1111Ji1J'I4'ufl~~ ~a n11LL~<il\l 

lJ'YllJ1'Y1~1J1J~ (Role Playing) LL~::m11i'Lf1~a\l:ija1~i\lf11J~~ (Sociometric Test) 

5. 'Ylt]'!Y~~<iliLm1::lf (Psychoanalytic Orientation) '1Ja\lsi1mJ'Uc;) vha£Jc;f (Sigmund 

Freud) 'Ylt]'!Yr!Uij'LL 'U1~<il~~1f1..,ru ~a L~ auf1 fl~ a ~111.1n""'ud:Junfi1.1 -;J:;~ a \I a1~£Jm::u1Un11-;J\J ~ v , ~ q ~ 

h (Motivation Process) ~\la1-;JLU'Um11i11\ll~ ~1am1L~fw:.J~-;J1nm1'1'11\11U1un~1.11Um1 
q 

111.1n~1.1 1Jf1f1~ij'1am ~LL~<il\1 <ilua ~1\1 Ltl~ Lt.J £J~1av·w1 £J11JU a.Jnutl~U\I<iltl.La\1 1<il £Ji~~1\l ') q q 

(Defense Mechanism) n11"1f1 £.11 i1Jflfl~ LL~~\1 a an<il11Jf1111JLU'U";J1\J 1~£.1 Hi~m1thu""'~'Y11\I~<il 
q 

(Therapy) ~11.111n"lf1 E.J1i~1.11-irn 1 un~mn~m11.1 L'li1 h 1 U<iltl.La\1 LL~::~u l~~rf\l;fu 
q 'IJ 

6. 'Ylt]'!Y~~<ili'Y1E.J1vr1ltl (General Psychology) 'Ylt]'!Y~Uij'LL'U1~~i1 m11i~trn 

~<ili'Y1E.J1~1\I L"lf'U ~<ili'Y1E.J1n11f1Jf n11L1E.Juf f1111J~~ f1111JL'Ji1h:J n111'iKLL1\I-;J\JhJ '1~'1 
'IJ 'IJ 'IJ 

7. 'Ylt]'IY~'4f1~nfl1W"lla\ln~1J (Group Syntality Theory) 'lJa\ILLfl'YlLL'Yl~ (Cattel) ~a n!J 

LLV:\It.J~ (Law of Effect) L~aa1f1J1E..IWt]~n111J'lla\ln~1J LL'U1~~1'U'Ylt]'!Y~Utl1::nau~1E.J 

7.1 trn"~Yrn::'lJa\ln~1J1<ilE.Jvr1ltl ii~"d 
q 

I I I .:11 .C. d.ct .Cit. (V 

7 .1.1 n ~ 1JLL<il ~:;n ~ 1.11.1 ~1J1"1!n'Y11J'4 f1 ~ nfl1 W LU W1 ::<il1 (Population Traits) 

l~LLri ~~ururu1 'Y1111uT1~ uf1~nmw Lilu~u 
"' "' q 

7.1.2 n~1JLL~~:;n~1Jii1Jf1~nmwLUW1::n~1.1 (Sensuality Traits ~1a , q q q 

Personality Traits) ~\I LU 'Ut.J~-;)1 n ~mirnn~ 1.1~ii trn"~Yrn::LL<il n~1\l nua an ltl 1JT1~ nfl1W"ll a \In~ 1.1 
q q q 

l~LLri m11.1~11.111rJ'lla\ln~1J~iia~ n11m::'l'l1'lla\1~1.11-irn111.1nu n11~<il~uh 111.1J\I 
q 'IJ 

Wt]~n111.1~1am1LL~~\Ia am a\l~mirn Lilu~u 

7.1.3 n fl 1JLL~ ~:; n fl 1J ii1m \1 ~f1 \1 Tl1 E.J1 'ULU W1:; <il 'U (Characteristics of q q 

Internal Structure) ~\1~1J1E.Jii\l f1111Ji1JW'UTI1::~i1\1~1.11'irn LL~::LL1J1J LLt.J'U~1atrn'!Yrn:: 1 'Un11 

111.1nfi1.1 
q 
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7.2 v-af.JeJl-Hn~-;J1nlJfl~nm'1"4'1JEJ,:Jn~:IJ (Dynamics of Syntality) VI:IJ1£Jn.J m"i" 
' ' 

u~~.Jn-;Jn"i""i":JJVI~Eifi11:JJ11:JJ~EJ'llEJ.J~:JJ1in1"n~:JJL~EJ-;J~~"VI:JJ1£JEJci1.J1~EJci1.JVId.Jn1"i"n"i":~1 
' ' ' 

'l!EJ.J~min~ffn~rn: 2 th:m"i" ~EJ 

7.2.1 ffn~rn=~~11~n~:JJ"i"1:1Jn""'"1~ (Maintenance Synergy) VI:IJ1£Jn.J 
' 

ffn~rn:'ll EJ.Jm1:JJ11:JJ~ EJ1 "m"i"m:~1n-;Jm"i":JJ'llEJ.J~min LL'lifl:n ~:JJ L ~ EJ1 ~ m1 :JJi:JJvr"i'll EJ.J 
' 

~min LU" hJ1~ El ci1.J"i"11J~"LLfl:ri EJ1 ~Ln ~m1 :IJ ~13Jfl ~ 11 :IJ LL "i"\111 :IJ h d:l"e)" VI d" el"L~ £J1 n" 

(Cohesion) ~\1~11~n~:JJ1~U<ilnLL£JnV11EJ~~mintJEJ"i'1EJEJm1nn~:IJ 
' ' 

Synergy) 

,ci~Lo<' A I 0 A ~ 

8. Yl{)~{J~:IJ{)Ylli~fl'l!EJ\In~:IJ (A Theory of Group Achievement) ~~Ein~flfl (Stogdill) 

1~EJnm£JY1q~fidlri1 i:JJql'ln~fl'lJEJ\In~:JJ1~£J~11u~ 3 ~1" ~EJ 
A .d I IV 1 

8.1 n1"i"fl\l'l1"'llEI\I~:IJ1"1l'n (Member Inputs) L:IJEI~flflfi:IJ1"i"1:1Jn~:JJn" <ill\lfl" 

'li1\I-;J:LL~~\I El Eln Ufl:~l.J:fj i:JJvr"lfnucJ5" "i"1:1JJ\Im~VIl\ln1"i"<il EllJ~"EI\1 <i11 :1Jf111:1Jfi~L ~"LLfl: 

m1m"ll1 h'llEJ.J~" ~.Jm"i"m:~1'li1.J 'll EJ\I~minn~:JJi'imil"m"i"fi.JYl"'ll EJ.J~min 
' ' 

~ &d. .c::l Q,; 

Structure) fiE! ~\ll'lfi1~VI1\I 

";11 n n1"i"U :fj im'r"lf'll El\1 ~:1J1in L'Jf" n1"i"rl11·'1U~~h LL VI U\1 1 ~LLri ~:IJ1in LL'lifl:fl" 1 ~~~1": 
.,,J d !"'I "'1" ~ o d (Status) LLfi:VIU1Y1 (Functions) <il1 :IJY1f11"i"-;J:Lu" L '1"4 El VI ~:IJ1"1l'nn"i":Yn LLfl:~ EllJ ~"EI\1 <il1 :IJYl 

m~VI1.J11 LLf1:~11~~fl'll El\1 m"i"~1\11"LU"-;J~.J.ff"m1~ 

1 ... d d ... ~ 
8.2.2 m.J~"i"1\IY1Ln£J1nlJUY11J1Yl'llEJ\I~:IJ1"1l'n (Role Structure) ~ EJ 

1JY11J1Yl'l!EJ\I~" 1~EJci1.JL~:IJ~ 1JY11J1Yl~n~11n\11~uri fi11:JJfut:i~"l!EilJ (Responsibility) LLfl: 

81"1-;J (Authority) 1"m"i"~1~1:1Jii'i1LLVIU\IVIU1~~1~fu:JJEJ1JVI:IJ1£J 
1 A Q,; IA.6' 1 

8.2.3 ~fi\11"'1JEJ\In~:IJ (Group Outputs) Vl"i"EI~:IJ{)Ylli~fl'l!EJ\In~:IJ (Group 

Achievement) VI:IJ1£Jn\l ~fl~1~flJ-;J1nn1"i"fi\IY1U'lJEJ\I~:IJ1in ~.J1~LLri n1"i"LL~~\IEJEJn n1"i" 
' 

l.J:fj i:JJ'W""'"lfLLfl:n1"i"fl1<ilVIl\l~fl1~ £J ~h"m"i"LL~~\1 El Eln<il1:1J 1m.J~f1.J LLfl:n1"i"n"i":~1'1J EJ\In~:IJ ~fl 

~n~:JJ1~fu~ 3 U"i":m"i" ~EJ 
' 
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o d-. cv~ 
1. ~Gl'liEh'lfiT'J"'Yl1.J1U (Productivity) "lf.JLMl';l1fim1:JJfl11fi'VI1.J'VI'HJ 

-;Jifi3-i.J'VI:JJ1 £.J LLGl::m1m::rhL ~f.l1i'm1Gl-;J!fi3-i.J'VI:JJ1£.J 
" " 1\ " , 

3. m 1 :JJ ~1 aJfl fi 'VI1 f.l n1 'J"V Ill L 'VI il, £.J 1 L lJ U elU 'VI'd,.J elUL ~ £.J 'HlU 

(Coherion) LUU~Gl~Lnlfiifu-;J1fim1:JJV'l f.l h'llf.l.J~m-iinn~:JJ 1 Un11rl1.J1Wl1:JJrlU 
• 

si1.J'VI :JJ1 £.J n.J n11LL~Ifi.J f.l f.lfi'll f.l.J ~:JJ1-iinLL~ Gl::fiU n11Ufi i:JJvt'ulf'll f.l.J ~:JJ1-iin m1 :JJf'lJ ~lfi"llf.l'!J 

'11 f.l.J ~:JJ1-iin m,-1ifl1 '1-!.1';1'11 f.l.J ~ti.1 'lJ'Yl'lJ1'Yl'VI '!!1~'ll f.l.J ~m-iin J.J~LUU'Yl1.Jn11LLGl::~Lllu 
'lJ 

'Yl!)N~ ~1-J ')~.J n~11 ~1tlL~i1 V'l!)~m"J":JJ'll f.l.J ~m-iin 1 un ~ :JJ~iitlfi i:JJ.Wulf~ f.l 

nu ~ f.l:JJrif.l1 i'Lnlfi~Gl1 Un11LU~£.JULLU Gl.J'llf.l.JJ.J~1'1Jflf1Gl LLGl::n~:JJ 1111 £.J f.l1~£.Jn-;Jm'J":JJ~1.J ')LUU 
• • 

~1u1~111 um,-ii£.Jfl.f.Jd-;J1 LUU~f.l.J~nN1'Yl!)N~~1.J 'JL ~ f.l H'l um1~1 L iium1 

ii£.J L~LLri 'Yl!)N~m"J"L~f.ln~f.l L"liu LLU1filfi'llf.l.J h~~"lff.li~rf LLU1filfiLfi:JJvfLLGl::~L:JJGlLGl 

'Yl!)N~~Lfi£.J1if.l.Jrl'!J Application L"liu 'Yl!)lY~n1111.JL~EJUL'll'llf.l.JV'l1WGlf.lW 'Yl!)N~i:JJvt'ulf 

Application 

7.1 ~··.naJ'VI:IJI tl'llv\I~BG'fv\UtlJ'lJUn ~ 

m"J"~f.lULL'lJ'lJ tl n ~ Lllum,-~f.lU~L '!!um"J"'!J11£.J1 £.J f.l ~u1 £.J L df.l'V\1 m-;J:: Lllu~ 
'lJ 'lJ 
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A .:II d.c1Cl.o' ..... Q...l .d o ,l;.... A d 

m m13J n11L 1£.JUm":i~EJu 'Yl3Jfln~ru.::: L u Un111111£.J1 £.J un L 1£.JU~ aumrn 3J'Yl\I'V\ EJ\I'V\1EJ ~ EJU'Ylfl::: 

~uLd amL1£.Jn 'VIi\l\l1mfum 1~lrn L1£.Jwrh LLuu~n-i~ ~\lun L1£.JULL~iifl:::~u'li\lrh\11Wll EJ\I~U 
~ ~ 

1h11r1U1 Ln~tt'a£.J (2540 : 24-25) ~1u11 m":i~EJ'U.LLUUun~ 'V\3J1£.Jtl\l m1 
q 

i~ m1L1£.Jum":i~EJwrh ll'uia3Jfl L da'V\1 ~1-u 1 'VI nJ LUUn11~EJULLlllllJ11 £..11 £.J mLilu~th £.J'Yl a~ 
'U Cll \1 c:u 

Q..o ~ I l:. 
lJ'U'YlnL'Yl1'U'U 

~1u1~11 m":i~EJULLuuun~ 'VIm£.Jn\l m1i~n\lm13Jn11L1£.JunT:i~au~iiin~ru.::: 
q 

8. A'l'13Jvt\I'Wu L"il 

m":i~n~1WJ13J~\Iv.l a h"ll EJ\Ium1£.Ju~iilii a~au1:::n EJ1JlJ'YlL1£.Ju L~EJ\1 111\13J1~1<i1U ~1-u ... 

8.1 A'l'13JV13J'1ti1Ju\l A'l'13JVf\l'WEI h 

u1mv.l1 1\l~au~":ih\lu (2546) 1~m13J'V\3J1£.JLi11 m13J~\Iv.lahl 'V\3J1£.Jn\l m13J 
q 

'1'11\11'1-l. ii"ll1ryrhi\l hi ~\I L 'VI &hU';J:::iir:-Jfllii au":i:::~'YlD"l11v.lLLfl:::U":i:::~'YlD"r:-Jfl"lJEJ\Im1'Yl1\11U":i13J,f\l 

~\I r:-Jfllii am13J ~1 L 1\l LLfl::: Lilu 1um3J LU1'V\ m £.J 

3Jflf~ (Morse, 1955 : 27 fi1\ltl\11u ~'YlD"v.lfl hiLfiu. 2550) 1~m13J'V\3J1£..1Lll1f1113J 

~\lv.l El hi 'V\ 3J1 £.Jtl\l ~\1~~13J1":irlrl El~~113JL~1£.J~"ll El\1 ~~ii1\11U1 ~,X a £..1 fl\1 L v.l11:::WJ13J L~1£.J~\l::; 
~ 



rt~~~UL~NHWfatLU ~ra~1GJl.rtULfJGrtLl~ (spaaN waalS3) ::nLKrttLU~G~rtLl~ ·v ""b I pr f"P' I=' .-\ 

't1.L~rtt~'t1.G~ WL~Uj.rtLl~ UQ:'t1.[,}1rtLl~tLU~G~ U&Lft~'t1.[,}1 L,..IT.1'11.~f1j.ftG fa rt~~~Jtt tLU~G~ 

rttW~UM~!J1tLUG\i>fu~~L~~~t~~~~'t1.[,}1 (spaaN 18!::>0S) rt~~»nlA.tLU~G~rtLl~ "£ 

. ~ . ~t't1.~f1G L,!LIII.lL,.Uffi!;~1rtLl~ ~~L't1.G:!~11'11.~f1~~J: 

~G't1.Q1~~~lA.~~~'t1.t~~'t1.~ftrtLl~ (spaaN AlaJes) fJ~lJ~G~f11'tLl~tLU~G~rtLl~ "1': 
. " . 

ISM 1 ~LlA.tLU~G~rtLl~ ~t 1 
• n. • 

L-FtUj.LfJ ft)ll.~'ft~G~~1 fa~LG faG~ JSLU LG tLIII.LG ~~~'tl.'U 1 L~tLU'tl. t't1.Q1 L~~~'tl.,!L 1 Jl-Ft'tl.rt ~G IT. 

't1.LK't1.MtLU~G~rtLl~'t1.n1 (spaaN l8::l!DIO!SAL!d) fJLU~Lt'tl.L~~LlA.tLU~G~rtLt~ -~ ,.f' .... 1; I .... .... 

• P.~~~'t1.;?1T.f1~~L~ rt L~Jl-Ft'tl.rt ~G IT.tLU ~G ~rt Ll~ ·~~1. 

'11.~~ !J1 ~LG ~~ III.~L[J G U ~tLU~G ~rt Ll~ ~rt Ill. !'fl.~~ ~~III.~LflGtLU ~G ... ~rt Ll~G~\11. 'tl.~U'tl.G JoLff''tl.~~ !J1 

• n. • 
Gtiii.~G't1.~f1 G ~tLU f1t~, tLU~G ~rtLl~G rt1 "~~'11.~ U.rtrt, G rt~1ra GtLU ~G ~rt Lt~rt Lt W-Ft'tl.rt, P' l""t'fft(A " p ,:'f"F=''IA I ,... I=' ,9 

L~,£-l.'tl.LK~rtrt~~~tLUfJ~ltLU~G~rtLl~g-FtUU.G't1.~1 (OB-69 : OL6~ 'MOIS8V'J) }~l~Lrt 
" 

'tl.~~t, 'tl.L~LlA.tLU'tl., ~, ~~tLUf1UlfJ U1 (1-FtlJU. ~ ..., .... lA 0 J., J., 1"11 F' I=' 

~~~k (, ~L\i>LIT.L~'tl. t L-FtU~tLUU_!l ~k ~t G M~~rtLl~~!J1tLU~ f11. L'j;tUtLrt L~~t ~~tLU 

~L BMt'~I'£Lt~rtl!tH~1~g-Ftuu.~~11~~ttt 11 z·g 

n. • n. 
}'t1.1J~1tLUU L~Lrt~l':l't1.[,}1 ~~'tl.~:!W ~~ G~lll.~t ~~~G~~1~G~III.rt~:!Lftlll. 1 ~rt G ~ ~ l 11 MLLJ~ 

• :: ~ 11 L ~ l 1 rt L ~ ... ~ 1. ~ ~ f1 11 '11. ra ~ f1 1 U t L rt L~ ~ ~ ~ f1 ~ G IT.~ t G M ~ ~ rt L l ~ rt L ~ 1/-t 1. ~ L fJ G ~ t G M 

n. 
~~ffl.rt Ll~G !t f1~ ~LU. '11. t 'tl._!l ~~ G \i>IJ l~'t1. » 1 !'fl. G~lll.~ffl. U G G ~~~11 G~III.U~L~'tl.~ lfJ ~1:!'1UIT.'t1. t!-€>11 

" . 
UlmLU.'tl. t 'tl._!l~~G \i>f1Gll.'t1.» 1 ~~U~kftLl~~G ~1'11.tt~f1_!l~tLU't1. t LrtUG G rttW~UM~~~11Jl-Ftnrt .... I I I 

n. • 
~U~}rtLl~ ~~rtLl~ ~!-:IJLrt\11. ~tGM~~rtLl~ L~~l.f1t~LrtlL~U~IJLrtlll.rtLWUL~ 

~~~~tL~tLUG\i>~G,.IT.lfJ~1~ (, ~L\i>fJ!-~J::!~11'11.L~G \i>~~~~~ft~G IT.:!'t1.JS~lA.'t1.[,}1'11.L~LtAtLU't1. t ~t G M 

~~rtLl~ L~lL~U (£9 : 9991': 'tL~Gl Jr.nrJI} 'tl.t~!-:~L~ OB : 996~ 'J9WII!8) }Gft1~!J 

'tl.L~ 

• G \i>~~~~~f1~GIT.~~'t1.JS~U.::~11 ~t 't1.~rtLl~UL~Lft~l':l't1.[,}1~~t GMrt Ll~G~III.MLLJ~ ~!-:IJ Lrt Ill. ~t G M 

~~rtLW L~IJLrtlll.rtLl~,.lll.t (099G ''t1._!J1~t ~M~U.~ 'tl.t~!-:~L,..G 01':£ : £L6~ 'poo8) ~.Y 

'tl.IT.ULrt:!~U~, GM~MrtLt~ n, ~rtiii.Gt\11. 
,f' "' ~ "' I"IA ., 

~~ fJ G,!L~~ :!~1/-~fJ~~1 rt Ll~ ~G'tl.~ f1G ~~~LIII.~G}Ufa~ 1 LIJ&!;/ Q f1~!J 1 ::~U LrttLU ~G ~ rtLl~~Jl-Ftnrt 

89 
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"'~ a £.11 n :IJ u~1fl1V'I 

5. f111:1JIIi'u\ln11f111:1J~1L1";J1Uif1111 (Self- Actualiztion Needs) LlJUf111:1JIIi'a.JnT~ 

1u1::11i'u~\l lli'a.Jm1m1:1J~1L1";Jl'lna~1\11uif1111 
~ q 

~1ULIIi'11 l'lt]Mn"IJa\I:IJ1~h1 iiLL U1~11111 ":IJUMEJL'niim1:1JIIi'u\ln11a ~ L~:IJaL3Jiifl 
II :cJ q CU 

~u~111" LLfl:::IJuMEfniim1:1JIIi'a.JnT~~~~1:1J~1imfu 13J11";J::dJum1:1JIIi'a.Jm1@)1wi1.JmE.J m1:1J q q 

@]a.Jmwn1:1J~1L1";J1uif1111 i.JJu1um1m1-;lllln";Jm1:1Jm1L1E.Jum,-~au-;'hdJu@]a.Jii1~m1 

'VI1a LL1\I";l\11 UL ~tllllalJ~Ua\lfn1 :1JIIi'a.Jn11'1Ja\I~L1E.JU 
~ ~ 

9.1 \l'l"W>':)it~l"W>tl,-:::m~ 

u.Jn-lf u1~::LV-~•tnEf LLfl::~rn:: (2551) 111i''Yl1m11";J"'m~a.J m,-vr~u1wtt'.J~a 
~ 

LLfl::iiu,-::;'YlTifl1V'I 82.68181.11 ~\I~.Jn11Lnrn"t1Yln1'VIUIIIlr~u 80t8o 2. 'ltm1t~uii~fli:IJfll'lt 
~ 

m.Jm1L1E.Ju L~a\1 m!J E.JiV-~'I'lufl:: fl1M1rl1U1!J~flil'VIi.J L1E.Ju~.Jn11 riauL1E.Ju1111 E.J 1-lfwtt'.J~a 

5L~n'Yl1aitmfa~1\1Uti~1Ti'tym.J~ii~rl 1::iu .o1 3. 'ltm1t~uii'YlnM::m,-1.JBu1ir11u1!)E.JiV-~'1'1 

~~~~LtlufaE.JG'l:: 92.97 ~\I~.Jn11mrn"tfa~1\liiuE.J~1fi'rum.J~i1~ fl,-::iu .o1 4. m1:1J~IIIL~U"lltl\l 
~ ~ 

vr"lfu'Y'I\Ivl mia.JU111 (2553) 1@)'Yl1m11-;lm~a.J m1vr~mm1:1J~1m1n1um1 

111\I:IJ11111;i1U "IJa.Jum1E.Jwlu1.J,-::n:IJ~nM1llri 5 lli'1E.Jm1-;llllm1L1E.Jui1111E.J1in";Jm1:1Jn~:IJ 
... ~ q 

a,... Q,; ft jQo a,.. ' 

~:IJV'I'Uli~G'ln111";lti'V'11J11 1 . 

.d VI ..., .... .-..., ..., "' "' ~ .<i'll 
n11L~ G'l au b 'VI1~:1JV'IUlinlJ1J'Yl L V'lfl\1 LLG'l::";l\I'V11::'1J a \I iliUm LLG'l:: LL~III\Iflfl1 1111:1J LL1J1JU1!)1ilflu bl'l E.J 

LtlU~1iu~111'Yi1E.J 3. 'ltm1E.Jwlu1.J,-::n:IJ~nM1Ufl 5 iim1:1J~IIIL~urlii<iiam1-;llllm1L1E.Jufl:IIIE.J 
q ~ 
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~ .- .d tl.d .d ' .... tl ~ .... ~ VI t tl .- "" "" .... 
f1nl.~l'f1ft'~"l L"le:J\1~ ft'L'VIsHHJ ft'1'VI"llJ"l::lJlJ !JU~n1"l bEl EILE!ft' lJU~ n"lnl.LL'YllJLfl~ "l::~lJ 

tl"l::mJ~m~nnri 5 r:-~t:~m"lii!.l'l"lu':h 1) LLEJ'I"l'l"l~Lmiu i"ll1f1rn~mft'~f L~EJ\I"lti~L'VI~mJ 
'IJ 

~1wi"'u"l::uutl1iu1im"lLEJ tme:Jft' uue:Jtlmrnm1u L~~ "l::iutl"l::mJ~m~nilrl 5 iif1rnrn'l"l L~~!.l o.J , , 

mn 

m1rnmf "ll~"l::n~li"l"l:IJ (2555) 1~·thm"l1im~EJ\I m"loWvaJm ttl"lLLmm~u 
'IJ 'IJ 

~u~1L'Yl !.JlJULL YllJ L~m::uutl ~u1im"lLLEJUmEJ !.JC1f t~ !.J ttl"lLLn"l:IJtl"l::n EllJ~1 !.!Lf1~EI\I~U~1 3 

"l!il.~ fiEJ "l::U1~LEJn "l::U1~rl:IJ LL~::6J.i'EJ\11\11'VInJ 6J1\Ir:-~Lift'1:1J1"lmfiu'l"lfEJ:IJnlJL~!.J\ILf1~EI\I 
, ~ 'IJ 

im'l"l~ du1uLm:: (2555) L~r'hm"liim~EJ\1 m"loWvaJU1'VIU\I~EJ~h~n'Yl"lEJil.mf 

(E-book) rl1'J!uuf1 EI:IJW1 L~ Elf'l"ln'l"l1'VI'\.hoil Eli:IJ~ft'1 Ul"ll1\11U'VIfl EI:IJ'VI fi E1 Lf1~EJ\Itl"l::iu L~EI\In1"l 

'VI~ El h'VI:: 'l"llJ'h r:-~~i:IJfj'YlTIY11\In1"lL1!.JWlJEJ\Infi:IJi1 El tl1\lr:-IL i'VIU\I~EI aL~n'Yl"lEJil.mf'VI i\1 L1!.Ju 
, 'IJ 

n1"lft'EJ'j..l, 'l"llJ'"h ~L1!.JU~1'j..l, 1 'VI ciiir:-~~ i:IJ fl'YJTI~\I.ffu L iie:J\1~1 !.J a'YJTI'I"l~'Y11\I i\1 f):IJ LUUtFoili!.J~1 ~rurl ~ gl ~ ~ 

~\I r:-~~ <il EJ"l::iu f111 :IJ t\1111 1 u n111 iLL Yiu L~~ J\1 !T.J ii n110'vaJ u1 'VI in ft'~"ln1"lEJU"l:IJ ~ft'EJurlii 
'IJ 'IJ 
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9.2 ","~hruGi1\ltl,-::::t'YI~ 

Loch and Donovan (2006) ~~Yl1n11~n1~1b~u\lm::u1\l.nl"r;i'lllm1L1tJ'!-l.nl"H~'fl\l. 

1 "ll'1 f1 rnllll'f1 ~wf~ 1 tJb 'Y1 f11 \l. 1fl fi"ll fl \1 bb rllJ b ~ fil f'i fl n11~n ~1 ~\l.fl'l1 b fi tl1 n 1J tl1d tJ "lJ''i! ,) fl ~ 

"llu L~tJ "ll u\ln111.b L 'Ylf11 '!-l. h fi~1n LL '11u L~ film H'l '!-l.nl1~u'!-l.i.hld'uirn ~n ~11::~1JlJ1qJ qj11il1 

'VI~n~mflrnfilm~lilf H't1i.'l1 3 1l1f1L1tJ'!-l. ~~iim1illlum1t~'!-l.<ll1\l 'J m~uuuLL~'!-l.~'VI~mi'm 
~ ~ 

~~ fh'VI \till~ 11111 tlbb rl1J b~filJWri1 tJil11 ~~b 1tJ'!-l. ~~b nlllm::1J1\l.n11b1tJwi' b "ll1 h 1 \l.lJ'Yl L1tJ'!-l. 
~ ~ 

Chen Fang (2008) ~~Yl1m1~n~1n\l~i.'l"llu\lnl11iLLrl1Jb~lil1'!-l.m::u1'!-l.nl1L1tJ'!-l. 

m1~u'!-l. f'iu m11it1 1 '!-l.flf\ld LU'!-l.m1Ltl1t~uL Yit~um11iLLrl1JL~filnu 1~1ilrll'!'!-l.tlmrn<ll1\l 'J L"li'!-l. 
~ 

..! ' ..! 1 ' ..1 .ft ... 1 ... Lm u\1 u 1 t1 111 'V'l m::~n '!-l.fill Lbi.'l:: ~fl '!-l. n11'!-l.1 L~\l.u 'Y1b u\l.~1l1 'V'l Lb 1 fil i.'l u ~ \l.n11b 1tl \l.n11~fl '!-l. 

LL u u t\1 L ~ ~ 1111 t1 n11'1l1 LL '11u L ~filL "ll1 ~11 "ll'L '!-l. n11 L 1tJ '!-l. n11~u '!-l. J '!-l.L v1 u L tl '!-l. n11 a1 '!-l. 1 tJ f111 ~ 

~::mn1~nu~L1t~'!-l.1'!-l. 3 ~1'!-l. f'iu 1. m1LL~IIl\11~L~'!-l.n\lm::u1'!-l.m11'!-l.m1LLnifru'VI1 2. m11i 
~ ~ 

1~1ilrllll'!-l.umrn<ll1\l 'J 3. m11iL du'V\1 L~~ LL<ll Ltl~tJ'!-l.utl mrnm1'1l1 L~'!-l.u oi1\l ~i.'ltl11n n·:h u'l1u 
~ q ~ 

b~IIIJ\l.~1 :IJ11mu\lf1J1U bb1J1J n11L1tJ'!-l.n11~fl\l.bbi.'l::n11el1\l. 1 t1m1 ~~::mn 1 ~ nu ~L1tJ \l. ~~ 
~ ~ 

J'!-l.fl\liiti1::~'Y1TI1l1'V'l~1n~'!-l. 

~1tl~~-h ~ i.'l m11 it~~L fi t11"1l u\IJ\11 '!-l.tl1:: L 'Y1111LLL'l::<ll1\ltl1:: L 'Yliii'V'IU"h m1i111 q 

111\1 :1J1 fil1;J1 \l. ~1\l. Application 1J\l. 1 'Y11~'V'l'Yfii fl n fl b .y1 fl ~\I L~1~ m1 ~ ~1 ~11C1 1 \l.n11"h1\l ... 
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