
<>.< <>.< A tf <>.< ~ f;;t ~ 
nT'a'rHPMU1YI nlt~n"i~lJ'lU nTiYI1\J'lYI tl1~1 a <Pl";iUGI ~YI nH~n1"it1 fl a1"i'll fl\J t~ n'l.J q)3J'l tl 

"" 
r~tiL~n1"ii~'l.J"i~aun1";inttt1JlJ 5 E 

2560 

มห
าวทิ

ยาล
ัยร
าช
ภัฏ
พิบู
ลส
งค
ราม

 



A Development of Science Process Skills and Communicative 

Skills of Pre-School Children Using 5 es 

Experiental Management 

Sawat Samavardhana 

The Thesis Submitted in Partial Fulfillment of the Requirements 

For the Degree of Education 

Field in Curriculum and Instruction 

Pibulsongkram Rajabhat University 

2017 

มห
าวทิ

ยาล
ัยร
าช
ภัฏ
พิบู
ลส
งค
ราม

 



Q..o Q..o A tf Q..o 

m1VH9~Ju 1'Yln"M-::n'J::u·mm1'Yl1\ITYl m 1'11 ~~'Jbb~ ::'Yln "M-::m'J 

~eJ~11"lleJ\Ib~m..l~:JJii.J t~~1im1i~th::~um1rnm1u sE ... 
"" .... d 
-neJunli'ln"M-1 

~1"1J1l"J51 

th::rr1u~tl1n"M-1l'Ylmiivmn 

m1:JJn11~tl1n"M-1l'Yl miivmn 

.... 
~~n~mbb~::m'J~eJu 

'U 

6' .... "" 
fl1~11~ ~1.'\Al'J"n~ 'Ylfl\lb~fl 

m~11rf ~1.iJ~:JJi~ -n1'Ylrff~un~ 
q 

flrn::n11:JJm1urn41~~n"M-1 :JJ~11'Ylm~~11-nrl'n~u~~\lfl11:JJ eJU:JJ111~Wu1'Ylmii'V'lunuuud' ::.J 'U q 

bUu~-:m~ii\l"lleJ\Im1~n"M-1~1:JJ~~n~~1mli'I1~~1:JJ~1urn41~ ~1"ll1l"J51~~n~~'Jbb~::m1~eJu 
'U q 'U 

.................. ~ .................... tl1::rr1Ufl rn::n11:JJm1u rn41 ~~n "M-1 
tt "" Q..o 6': 

(m~11~ ~1.~1m ~'JeJ~~\111~~) 

.... .. "" 
1U'Yl ......... b~eJU .......................... 'V'l.li'l. 2560 

~;::::,; / . / 
( / f'~y,..." • I 

................... :: .......................... lJ'J::mun11:JJn11 

(eJ1~1'JrJ ~1.m1fl' r~~~) 

/' ~ 
................. ~~ .................. n11:JJn11 

~ ....................... ~ ................ n11:1Jn11 

(m~11rf ~1.iJ~:JJ-J~ 11l'Ylrff~un~) 
q 

.............................................. n11:JJn11~'Yl1\lfl rn1~ 
'U q q 

(1eJ\11'11~~11~11rJ ~1.111fm! bbfl1eJ~h) 
q 

~ ............................................... n11:JJn11bb~::b~"lJ1Un11 
q มห

าวทิ
ยาล
ัยร
าช
ภัฏ
พิบู
ลส
งค
ราม

 



Q..l CV A tJ' 

n11"W~ u 1'YlnM:::n1:::u1u n11'Yl1.J1 'Yl £J1 Y'l1 ~<ild"LL~::: 

r1 n N:::n1 1~a ~1111 a>~ L<il m.h 1.1 1£J 1<il rJ 1 in1 1-;l <il ... 

d ~Cl.<o 
2f£JI:n, u u1>1 ~11'Yl ~6J:::111liU::: ... 
e:n,T'nfih.J~mt1~YIU1innuf m~11£f <i11."W1i'£J 'Yla>~L~a 

m~11£f <i11.U£J6JU~ 11i'Ylcl'f<iiun~ 
1 

.... I 

UYI~~tltl 

n11ii£J~f>~ii'ii~<i11l>~VIm rJ L ft a?1nM1"YlnM:::'Yl1.Ji'Yl mY'I1 ~<ilf11 a>~ L<ilm.l;i6Jl rJ VI ;>1m1 
1 1 ... 

-;) <i1U1::: ~U n11rnLL U U 5E L ft a L 1.11 rJ U L fi rJ U rl n B::: n1 1~a ~1 111 a >I L <iJ n U ;i 6Jl rJVI ;>I n1 1i <il ... 

n11-;)<ii1.J1:::~Un11rnLLUU 5 E n~6Ji1ari1>1~?1nM1l~LLfl um1£Ju .ffuaUU1~U~ 2 1l1~L1£Ju~ 
1 1 

1Un11?1nB1 2559 h.JL1£JUU1U<ilaf.J ihL1laL'Yl1>116J -;I.;JVIl<ilfhLL'W.JL'W"151 -,l11-1.1U 20 ~U 

L~~a.JiJa~L"15LU n11i-;lrJ~a LL~mn11-;]<i11.ld":::~un11rn LLUU5 E LL~:::LLUU'Yl<il~a1Jl<il 

~111.1 ~1 6J11ri~1U rln M:::'Yl1>1l'Yl rJ1Y'I1~<ilfLL~:::rlnM:::n11~a ~1111 a.J L<iJ nU;i6Jl rJ LL1J1J LLC·.JUn11 ... 
i-;lmuum1i-;1£J~.J'Yl<il~a.JLL1J1J One-Group Pretest-Posttest Design ~ii~~L"11Lun11 
lL~11:::1-f"lia1.1~ l~LLfl ~hfa£J~:::fl1Lu~£J LL~:::~1ULU£J>IL1JU6J1<il1;i1U 

'U ... 

~~m1iirJ"W1Ji1 

1. L<iln1.1~6J1£J~i.~fum1-;l<i11.11:::~um1rnLLuu 5 E ii1:::iu"YlnH:::'Yl1>~i'Ylmm~<ilfl u ... 
1l1"W116Ja ri1 u 1:::~u~mn 

'U 

2. L<iln1.1~6J1£J~i.~fun11~ ... <i11.11:::~um1rnLLuu 5 E iJ1:::~u"YlnM:::m1~a~11ari1u 
... 'U 

"-' "' "l:::<ilu<ilmn 

3. L<iln1.1]6JlrJ~i.~fum1-;l<ii1.11:::~um1rnLLuu 5 E iJ"YlnB:::'Yl1>~i'Ylmm~<ilfVI;>~ 

m1'Yl<il ~a>~ ~>~ni1r\ aum"l'Yl<il ~a>~ a ri1>1 iJurJ ~1fllli'Yl1>~ ~ii ~ri1:::iu .o 1 
'U v 

. cr - . 
~~vd ~

1 

/_./ 

~1£J6Ja"15aUm'lnB1 ............... ·~ ............ ·/-··········· 

~1''1J1l"151VI; n ~<ild"LL~:::nTmel'U 
... "' "'., ~ N( ~1 £J6J a"15ath:::li1WYl1hnB1 ...... ~-·· .................. . 

'U 

um1?1nB1 2559 
' ' ~ ct ~ d d 

~1£J6Ja"11an116Jn11'Yl1hnB1 ............... ~ .......... . 

มห
าวทิ

ยาล
ัยร
าช
ภัฏ
พิบู
ลส
งค
ราม

 



Title A Development of Science Process Skills and Communicative 

Skills of Pre-school Children Using 5 E5 Experiental Management 

Author Mrs. Sawat Samavardhana 

Advisors Dr. Pornchai Thongjua 

Dr. Piyamanas Voravitratanakul 

Abstract 

This research aims to study and compare science process skills and 

communicative skills of pre-school children before and after being treated by the 5E 

experiential management to study science process skills after being treated by the 5E 

experiential management. The sample group was the group of 20 second-year pre

school children in their first semester of academic year 2016 of School, Sai-ngam 

District, Kamphaengphet Province. The research instrument was the plan in setting up 

the 5E experience and the questionnaire in checking their scientific skill ability. The 

research plan was a quasi-experimental research with one-group pretest and post-test 

design. The statistics used in data analysis were percentage, mean and standard 

deviation . 

The research found that 

1. The pre-school children who received the 5 E experience had a very good 

overall level of scientific skills. 

2. The pre-school children who received the 5 E experience had a very good 

level of communication skills. 

3. The pre-school children who received the 5 E experience had higher 

posttest scores than those before the experiment at the .01 level of significance. 

4. The pre-school children who received the 5 E experience had higher 

pastiest communication skills than before the experiment at the .01 level of significance. 
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i'Yl rn f11 i;1'~rfiiu'Y11J1 'Y1 ~1 ~ qJ fl.J 1lHl.J ~ 1J Lfln L vrn::i'Yl £J1f11 i;1'~fL ~ £J1"li fl.J nui51 ~ 
tlnm-~,J>~1um1~T'j.Ji51~'l.l1::-;h1u m1ihu1£J~111Ji;1'::~1nLLfl::1un11l'h>~1U i'Yl£l1mi;1'~frh 
• 
1~~uvr~u1ili~~ J>~~Li1u~111l~~L~>~L~~~fl ~~i;1'f1>~i;1'11Tf ~~1L~11::lf 1~11rn • 
ii~111J i;1'11J11fl nnu"'qj~1 f) ~1.JLUU1::1J1J i'Yl £J1f11i;1'~fumuu 1~Uli111J"l..fl.J Lfl nj;1'i£J 1 ~ 3-l~.J 
LUUi.J~:IJLL~.J~111lf (Knowledge-Based Society) t1n~u~.J-;l1LUU~fl.JL~fun11vr~u1 

~ . 
~1Ui'Yl£l1f11i;1'~f (Scientific Literacy for All) L~muuvfu!1U'Y11'1~111lf ~111l~~ Lfln 

li111l"n1~ L 'Yl~ 1 u Lfl ~LLfl:: ~'~ LL 1~~ fl1l1fl1J ~1 L~1l1n.ffuLLfl::~ ~1~ qJi'Yl £J1f11 i;1'~f-rl1 m vi llii ~ 
~111J i;1'1 :IJ11fl1 U n11vr~ U 1 L f11~;jn~ i;1'11J11fl LL "Jl.J"Jlunu U1U1U1:: L 'Ylfl LLfl::~1 L il uifi ~ fl ~ 

~ ~ 

111lnu1ui>~~1lL~a~1>~ii~111li;1'"ll (n11Ji-n1m1, 2545 : umb) • 
m1?1n~1~1~fm~n'l.l;j1J1£Jmllvn::11"11Ururu'11n11?1n~1 VLf1.2542 LLfl::~LLnL"l.. ... ... ... 

Lvim~ll (UU1J~ 2) VLft.2545 ~1l1~ 4 LLU1n11-;l~n11?1n~11um~11 22 LLfl:: 24 m1-;l~ 

m1?1n~1 ~a>~~~~ ~n ~L1£JUi;1'11l11fl L1£Ju fLLfl::vr~u1~ULfl>~ L~ n1::u1um1-;l~ n11?1n ~1 ~a>~ 
~ ~ 

~'I L i;1'11l 1 ~ ~L1£JUi;1'11J11flvr~U1 m1lli111J"n1~LLfl::L~llfin £J11TW ~1 £Jn11-;J~n1::1J1Un11L 1£JU f 
~ ~ 

1~1lm1n~:: n1::u1um1~~ m1-;l~n11 n11L~~rui;1'mum1rn LLfl::m1'll1::£Jm1~111lfm1i ... . ~ 

L ~mJa.JnULLfl::LLnl"l..U"'qj~1 uan~1nii' LL~Un11?1n~1LL~.J"n1~ (Yl.f1.2545-2559) iiLih~m£J 
m1vr~u1L~n'l.l!1l1£J (O - 5 u) 'Yln~u1~i.~fum1vr~u1LW::L~1£J1l~111l'V'lfa1l iiu1£Ju1£J 

n11vr~u1~u L t1 £J 'Yln~u 1 ~iil'ln~::LLfl::n1::u1un111 un11-;l~n11iL~11::lfLLfl::m1nnu"'ru~1 . ... 

ii~111Jf ~11 :u i;1'11l11fli;1'11l11fl'l.l1::£Jn~1 i~111Jfl~ a ~1>~nn~ a>~L ~1l1::i;1'1l i;1'11l11nvr~u 1 
~ . ~ ~ 

~uLa>~L~ a~1>~~miia>~L~1lm1lfin£Jn1Yl (~1Un>~1u~rn::m11lm1m1?1n~1LL~.J"n1~. 2545 : 

12-28) 1 um1-;l~m1?1n~1U!1J1mfu Y!Ui1 h>~ L1£Ju~~1U1l1~1!1U ifuLLfiL Vi£J>~fmJfl:: 34 

~ L ~~f) V.J ~ a.Jvr~u 1 l'ln~::"l.. f).J L~ n I. 'Y1 £]~ ~1ni11l1~1;j1ULL~::~ fl.Jvr~u 1 nu f) ~1.JIIl1.J-;l.;J ... 
lil::Yl1Ji1LUU'ti'n~::~iimJluifi~iJ~111J-;)1LUU L"liu ~11:1J~~i;1'f1.Ji;1'11Tffa£J~:: 11 ~111lf 

~ ~ 

LL~::'tln~::fa £J~:: 18 'ti'n~::n11LLi;1'1'1~1~111lffa £J~:: 28 LL~::Yl1Ji1 ~~ i1lrj'Y1TI~11 U 1::~1J 
~ 

i;1'Ln~L~nlm.Jfl~1ui;1'Ln~~1i;1'~ ~fl 1 2 (i;1'fl1UU~.JLi;1'11ln11i;1'flUi'Yl£J1f11i;1'~fLL~:: 
~ . 
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2 

L YJT11 U L~ fi, 2552 : 1 0) LL~::i;l1Um1UL~"111Tin11ff111n11~mf1 (2555 : 6-7) L~tl'd::L~U 

ffmUm1rnLL~::Yl~fftl1JoW~U1n11tl ~1-\l~~n1tl-\11 UL~ntl,21.rJ rJ (tl1 ~0-5U) 'V'l1Ji1 1~ r.11l1'V'l'dl :1J 

L~ntl~:IJ1r.~iiLLul1 it:IJ.W~u1n1'd~1i11u~1wi1-\ln1r.~ en'd:IJru ~cnh i-\IT~:IJ ff~tl--umn LL~:: ... "'"' 
~1mi1'd:IJ ~-\IUUi1LUUtl ... ru'V11~fll1Li-\loW~U1L~ntl~:IJlrJ1iiim~.t1l1'V'l~~~ai.tl 

"' ... 1 

n11L1rJUTIYlr.l1i'l1ff~flu1::iutl~:IJlrJLUUn1'd~tl1JffUtl-\ILL~::~-\ILff1:1JoW~U1n1'dL~n 
~ ... 

t un11L1r.~uf[~n1i'd1:1J"l51~LL~::vr~u1l'lmf::Yl1-\lff~tl ... qJqJ1~1-\I ') L rta.,~1m~n 1 u1::iutl,21.11r.~ 
iiiT1'd:IJ"l51 ~1 Un1'd~1JLff1::'VI1fll1:1JfLL1J1JlYl r.l1f'l1 ff~fa ~1 U~ULtl-\l~~i-\1 L "liu UnlYl r.11f'l1 ff~f 

~ ~ 1 

n1'd~-\l Lff1:1Jn1::1JlUn1'dL1rJU fa ~1-\1 L 'VI :IJ1::ff:IJ 1 'VIL~rf-\ln1::1JlUn11L 1r.~u fLLtl::LL U l~~ L ~ r.llrllJ 
~ ~ 

hn1i'd1:1J"l51~ LL~::~-\1 ~1-\1 ') 1t!Uil tl ~1-\1 L 'VI:IJ1::ff:IJ~-\I LL~'d::iutJ~:IJlrJ~::"lh rJ ~-\I Lff1:1Jfl rnimtrn:: 
... 1 

~11.11r.~~a-1~rurf., 4 ~1u i.~LLri ~1ui1-\ln1r.~ ~1ua1'd1.1rnu~::~~h ~1ui-\lfi:IJLLGl:: 
"' 

~1 U ff~ tl ... qj qj1 ffll1 UU ~ -\1 L ff1:1J n11ff tl U 1 Y1 rl1 f'l1 ff~fLLtl:: L Y1 fl 1 U 1 tl fi (ffffl Yl.)L~L ~ -\1 L ~ U 

T~l1 1.1 a-1 ~ ru"ll a-\ln11.W~u 1 m'di~tl'd:: ff1Jn11rnn11L 1r.~ u nYJ m f'l1 ff~fl u 'd::iutl ~1.11r.~ ~., i.~ "' ~ ... 
i~ihLLUlY11-\Im1i~m'dL1r.~unYJmf'l1ff~ftl~:IJ1r.~~1:1J'VIinff~'dn1'd~m~ntl~:IJ1r.~ 2546 ifu cu ..., 'U ..., 

1~ r.Jiil~tltl'd::ff-\!Tl L ~ a1 ifi1U~:IJlrliiLL UlY11-\I~"lf~ L~U 1 Un1'di~tl'd:: ff1Jn1'drnn1'dL 1r.~u f , ~ ..., ~ 

lYlr.l1f'l1ff~f~"lilrloW~U1flffiimtrn::~1:1Jlr.l"lltl-\IL~ntJ~:IJlr.l rf-\1~1Ui1-\ln1r.l ~1Utl1'd:IJruLL~:: 
q ... 

~~h ~1ui-\lfi:IJ LL~::~1Uff~tl ... ruru1 ~tla~~uvr~u1n'd::ulun1'd~~ n1::u1un1'd~ULff1::'V11 
"' "' 

.... A ft A .ci Q...l A ~ I Q,.; .d 0 Q..< d 

fll1:1J~ lYl r.l1f'l1 ff~'dLLGl::LLU lfl~Ln mnu~ULtl-\11i1'd:IJ"l51~LLtl::ff-\lm-\l ')1tl1J ~lYlff1flqj 'dl:IJtl-\1 

n1'dL~1rJ:IJfll1:1J'V'lfa:IJi;l1wfum1L1r.~u1u'd::iutl'd::tl:IJ~mt11~r.~Luui.tlm:IJ'VIinff~'dm'd~nH1 
~ 

tl~:IJlrJ 'V'lYJITin'd1"15 2546 ~-\lfftl~TJLta-\lnum~'d~1Un11L1r.~ufm'd~nH1.ffu~u~1U n~:IJff11:: 
cU 1 ..., cu ""' 1 ... ... 

d ~ t:t cv d cv a Q,.; 

n11L1r.IU'dlYlr.l1f'l1ff~'d 'V\Glnff~'dn1'di'!nH1"1JU'V'lU~1U'V'lY11ii'ln'd1"15 2544 
'U cu ..., , 

L~ntl]:IJlrJLUU 1r.~~i;l1f1'q)~'!~ 1 uifi~ L 'V'l'd1::LUU"lil-\l~ ff:IJ tl-\1"11 tl-\IL~m~1qJ L~:IJ~ 
L~n iifll1 :1J ffU h~~::L 1r.~u Yln ~-\!Yin tl ~1-\11tl1J ~l 1~ rJ Lu 'V'l1::llnH::Yl1-\1~1U lYl r.l1f'l1 ff~fLL~:: 

1 • 

l'lnH::n11~a ff1'd~~::"lil r.~ 1 i ff:IJ a-\1"11 a -\I L~n i.~.W~u1 L~ :IJ~n1'dL1r.~ u fiYJ r.J1f'l1 ff~fl u 'd::iu 
~ 

tl~:IJlr.ILUUn1'd~ tllJffUtl-\ILL~::~-\1 Lff1:1JoW~U1n11"1J tl-\IL~n 1 Un1'dL1rJU fl:Gln 1i'd'd:IJ"l51~LLGl::oW~U1 
... ~ 

l'lnH::Yl1-\lff~tl ... qJqJ1~1-\I ') L rta-\1~1m~n 1 u 'd::iutl]:IJlr.JiiiT1'd:IJ"l51~"ll tl-\ln1'd~u Lff1::'VI1fll1:1Jj' 

uuuiYJ r.~1 f'l1 ff~fa ~1 u~uLa-\1 L th'VI 1.11 r.~ a-1 f1ru"ll a-\lm'di~tl1:: ffUn1'drnL 1 r.~u nYJ r.~1m ff~f 
~ "' ~ 

1 u 'd::iutl~1.11r.~ ~a 1 ir-YL1r.~u i.~~1::'VIunfL~r.JlrlUIT'd'd:IJ"l51~ ~., Ln~Lt a1.1 LLtl::~-\1~1-\1 ')'dauil .... ~ ~ 

~-hun1'd~-\l:riatlfiu1i1 un1'd~U'VI1fll1:1Jj'a ~1-\1~1 r.1 ')~1 r.~~uLa-\1 n'd::U1Un1'dlYl mm ff~fii 

'VIGl1rJ1tlLLuum'dffau~~::"lilr.~1iL~ntl~:IJ1mn~m'dL1r.~uf m'di~tl1::ffum'drnLLuu 5 E Luu 
~ .... ~ 

n'd::U1Un1'dL1r.~u f'VI it.,~~., L ff1:1J 1 iun L 1r.~u fin~~ 1~ r.1 1 V1Lan1 ffun L 1r.~u i.~1 iT~11 1.1~~"11 a -\I 
~ ~ 

~uLa-\lmn~ff~ LUU'dtlLLUU"lltJ-\In'd::UlUm'dL1r.~u f~uniYJ mmff~fl~~~fl'uifu L ~ a1 ir-YL1r.~u 
1 ~ ~ ~ 

ff1 1.11 'dfl1 ii!fn1'd ~u L ff1::'VI1" 111.1 fY11-\Il Yl r.1 1 f'l1 ff~ f~ ~a -\I a1 i r.1 r1 n H:: n 'd::u 1 u n1 'dY11-\I 
~ 

im.nm ffcnfl un1'df1u 'V'lUfll1:1Jf'VI1atl'd::ffum'drn~1 r.~~uL a -\I ~-\ltl'd::n au~1 r.~ 5 .ffu i.~LLri 
~ 
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(1) .ffua-f1..:Jfi11:1Ja-uh (Engagement) (2) .ffu~11"1-;JLL~::~'U.~1 (Exploration) (3) .ffuaTilJ1rJ 

LL~::~\Iie:Ja-1"tl (Explanation) (4) .ffwnm£Jfi11:1Jf (Elaboration) LL~::(5) .ffutl1"::Liiur-~~ 
q 'IJ 

(Evaluation) ~hh uun11"a-e:J'U.LLlJlJlJ1"1"rJ1rJ ~1auam~1 ~1a 1 ~~L1£J'U.LU'U.~fudla~1~'hn~1..:J 
'IJ 'IJ 

'J -;J1nfl1 ~1mL~f11-;J::!ii a..:~n1::1ii'ut ~um1£Ju.Ln~m1L 1£Ju flii'1 rJ ~u.Le:J..:J1l1 rJ 11ii a-1lTVm 1~ ~ a:url 
'IJ 'IJ q 'IJ 

L~m::a-:u (a-muuii..:~La-1:um1a-aui'Ylm~1a-~fLL~::L'Ylfl1u1Gl~. 2546: 2) 

l1\l L1£Juu1u~ a f..:~ Luul1..:~ L1£Ju1 ui..:~n~ ~1un..:~1u.L "ll ~~'" rln11~m~ntl1::n :u~m::~-1 
n1LL~\IL~"l1'1 L"ll~ 1 ii~u1rl1um1i~n11~mt1LLGl::l4'~u1um1£Ju1~iimu1l1Yl~1:lJ~ina-~1 

q 'IJ 

11mf..:~ a-a~ fl ~ a..:~nuf;Jli11:Uuru LL vi..:J11-nm n1.1in1i. 'Yl rJ ~'Yllifln11-n 2550 LLGl::Yl1::·n-nuru ru1i 
.._, qJCII f1 CVIIII 

n11~mt1LLvl..:J"l1'1~ ~'Yllifln11"11' 2542 U;-;JU'U.h..:JL1£Ju.Lil~a-e:J'U.i..:JLL~1::iuauu1~ 1 n..:J 
• • q 

1::iu.ffu6JtirJ:lJ~m~nilrl 3 h..:~L1£Juu1u~af..:~ fhuu~n h.JL1£Ju~rt..:~f1tl1::a-utl""'qJ~1 Liia..:~';l1n 
r-~ Gl n11tl1:: Liiu.L ~ atl1::nufl ru111 Yl n11~n :~t1 ~1 :u :u1 ~1;)1 un11~n :~t1 ~1un..:~1 u. fu1a..:1 

q ~ 

• a ...., A cv • v cv tr .c:~~t.d 

mu:u1 :IJ"ll a L a-u. aLL u:: L ~ an11~~u1 ~1 :u n D n1::'Yl11..:J11 ww1::uu ~ Gl mn ru"YI LLGl::1lin11 

U1::n'U.fllli1l1~n11~nH1 ~-~- 2553 ~f) fl11l4'~'U.1L~n 1 ~iifi11:1Jfl11:lJ~~11lJ [.If)~ L~ mnlJ~\1 
q 

~1..:1 ')rlLn~-;J1n n11L1£Juf a-1:lJ11mLfilrru~1Liii' 'Yln:~t::1um1LLa-1..:J~1fi11:1Jf!ii'1rJ~'U.Le:J..:J LL~:: 
'IJ ~ 'IJ 

lii'1 'U. n11i ~ n1 1 L 1 rJ 'U. n11a-e:J 'U. rl L U 'U.~L 1 rJ 'U.L U 'U. ~1 fl ru fl 1U ;J:IJ l rJ fl1 11 iL 'Yl fll ul Gl ~ LL Gl:; 
\.1 CU' '\1 d 

u1~n11:u 1 um1a-au1 ~~ Gl1n~ ~1 rJ LLGl::-;J1n r-~~m1tl1::Liiu 'Yln:~t::n1::u-mn11'Yl1..:Ji'Yl mm ~~f 

"ll e:J\IL~ntl~:u1£J 1 uilm1~n:~t1 2556 ~u-h 'Yln:~t::m1i..:~Ln~ Lil.~ rJfa rJ~:: 55 'Yln:~t::m1-;11Lmn 

' ' . 
..::..c..cv - 6' d ._. cv cv 0 a ""' a "" 

n11~1 :lJ ~ a-:lJV'l'U.liLil.Gl rlde:J rJ~::71 'Yl n :~t::n11-;J~ n1::'Y11 LL~::~e:J fl11 :IJ~ :IJ1 rl"ll e:J:IJ Gl Lil.Gl rlde:J rJ Gl:: 73 
'IJ 

rlmt::nT:J~e:J~11Lil.~rlfe:JrJ~:: 50 LLGl::rln:~t::n11~rJ1n1rnLil.~rlfe:JrJ~:: 69 Lrle:JW';J11"lli11~rJ11:lJ 
f-!Gln11"U1::Liiu 'Yln:~t::!ii'1um1i..:JLn~ 'Yln:~t::m1-;l1 LL un LLGl::'l'ln:~t::m1~e:J~11"rJ\ILJ-i LU'U. r1~ a h 

U lJ L U 'U. u"'ru ~1 rl1 1..:! L 1 rl'U.L i..:J Iii e:J..:J rJn 1::i lJ fl lli1l1 '\I'll 'U. 1:: i lJ U ;J:lJl rJ -11..:~ L U 'U. ~'U.;J1 'U. "lJ e:J \11:: i lJ 
cv , d d 

n11~n:~t1.ffu ~'U.;J1'U.1 ~ a-..:J,r'U. L ~11::il1 L~n iifi11:1JV'lfe:J :lJ f) ~1 'U. 1::iu ~1 n-;J:; LU'U.u""'ru~1 n11L 1£Ju 
"" '\1 cu Ql 

1u1::iu.ffu~ai.tl(h.JL1£Juu1u~af..:~. 2555 : 2-3) 

-;J1nfi11:1J ~1fi'ru LLGl::u"'ru~1i..:~n ~11 LL~~..:J 1 ~L ~u i1'11n:~t::n1::1J1Um1i'Yl mm a-~f 
~ ~ 

LLGl::rln:~t::n11~e:Ja-11"ll e:J\IL~nU;J:lJlrJ iifi11:1J ~1fllliLLGl::iitl1:: 1r.J"ll'U~1~fu L~n 1 'U.e:J'U.1fl ~ f-llirJ 
~ ~ 'IJ 

~\I ~'U. h rl-;J:; ~n H1i1 n11l4'~'U.1rln :~t::n1::lJ1'U.n11i 'Yl rJ1 m ~~fLLGl::n11~e:J ~11"11 e:J\1 L ~ nU;J:lJl rJ ... 
1~ rJm1i~tl1::~um1rnLL1JlJ 5 E -;J::a-1:1J11nl4'~u1'Yln:~t::m::u1um1'Yl1..:Ji'Yl m~1 ~!lrf"ll a.J 

L~ n tl ;):lJl rJ 1.~1 'U. 1::iu 1~ 1~ rJ Yhn11~n H1 nuum 1r.Ju h -\1 L 1£Ju U1'U.~ af.J fl1 L1l f) i. 'Yl1-\11 :lJ 
~ 
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f11~~El'U.'VI1El ~fiL~ r.r:n) El.J 1 U n11-;l~1h::~1Jn11rnL ftavi~u1't'lm~::n1::1J'lUn11il'l £..11f'l1~~f 
'11'11 'II 

LLL'I::l'ln~::m1~tl~11LLriL~m..1~3J1r.J~ a Lu .. 

1. L fta~n~1l'ln~::n1::U1Un11l'l1.Jil'l r.J1 f'l1 ~~f"ll a.J L~nu~3Jlr.J ~1u l'ln~::n11 .. 
i.JLn~ l'ln~::m1-;l1Lmn riL~i'um1-;l~u1::l.'fum1rnLLuu 5 E 

2. Lfta~n~1l'ln~::m1~Elff11"lla.JL~nu~111r.J riL~i'um1-;J~1.J1::l.'fum1rnLLuu 5 E ... 

n11-;)~1.J1::l.'f1Jn11rnLL1J1J 5 E 

4. L vt a LU1r.Ju L fi r.Jul'ln~::m1~Ell.'f11"1.1 tl.J L~ nu~3Jl r.Jri tJULLL'I::'VI ~.Jm1-;l~u'd::l.'f1Jn11rn ... 
LL1J1J 5 E 

....... 
'11 am '11 <PI '11 t1 \1 n Tn ~ u 

m1i-;lr.Jf!f.Jdr.~1-;lr.JL~rh'VI u~"l.l au L "1.1 ~m1i-;lr.Ji.Jd 
'II ... ""' ....... 1. ma~1'11tl\lnT'i1~ u 

L ita'V11fi1 -nl. un11~n~1f!f.Jd ;ia n11~n~1n11vi~u1l'ln~::n1::1J1Un11l'l1.J 
il'lr.J1f'l1ff~fLLL'I::n11~a~11"11EJ.JL~mJ~3J1r.J t~tJ1in11-;lmh::l.'fun11rnLLuu 5 E l.'f11:: ... 

I I I I 

n11L 1 tJU f"ll El.J'VI ~n l.'f~1n11~n ~1U~3Jltl ~11::Lfl tl1 nu L1El.J111 Lfl tl1 rl1J i1 L~n L1El.J111 
'II 'II ... 

' ' 
L fi r.J1 ntJU fl fl ~ LL~: ffbl1U fiLL 1~ r,t El1J L~ n ll1"d3JGlf1 ~1fl U i1 , 
l.'ftl~f! tf a.J~13J'VI ~n ~~1n11~n~1u~111£J V'll'l1l~n11"1f 2546 

'II ... , 

h.JL1£Juu1u~ai'.J u1::nau~1£J 8 'VI'I.br.Jm1L1£Juf L~LLri 
'II 

1. 'VIlbr.J~uLlf 

2. 'VIU1tlr-IL'ILlfLL~ua"iatJ 

3. 'VIU1£J 1L'ImL'vi.J~iu 

4. 'VIU1£Ji~1LL'Inu1f 
'II 

5. 'VIU1£JL"li 

6. 'VIU1£JEJ1'V111~iiu1::1£J-nu 
I V c:j I 

7. 'VIU1£J"1.1113Jf1rnm , 
8. 'VIU1tJ~anLlYLum.J13J 
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th:::7$1n'i 

th·::"lf1n1r1H1:u.m1~m~1Yif-'~it ~m!m1£JuriiJenrn::vri1-'~ 5- 6 urirh~-1~m~1 , 
t1 rj.ffut~uu1 ~uri 2 i"''VI1~n11 LL l"'-'~ L Yl"lf1 i-1n~n~1irn-11'U.L "ll~~u rin11~ms-1th::mJ ~nM1 

'II , 

I Q..o I 

muJ {PI'HH.I1" , 
mlaJ~1EJrj1-1fiL"lfL'U.nl1~nM1Yif-1i{d]uirm1rmfiiJmm::wi1-1 5 - 6 ufirh~-1 , , 

~nM1EJrj.ffuu'U.lJ1~uf1 2 fi1Y~L1£Jufi1 um1~nM1 2559 h"'L1£J'U.U1'U.~EJf-1 ihLfiEJL'Yl1-11aJ 
'II , 

i"''VIl~fi1 LL YI"'LYI"lf1 i.Jn~HhUn-11'U.L "ll~~'U. fin11~nM1th::rlaJ~nM1fi1LL YI.JL Yl"lf1 L"ll~ 1 

-;l1'U.1'U. 20 YI'U. 

3. lfl1UU';lfi1;tunTl~nlf1 

3.1 ~1LLth~'U. L~LLfi 

n11i~tl1::fflJnl1rnLL1JlJ 5 E 

3.2 ~1LLU1maJ L~LLfi 

1. 'l'inM::n1::1J1'U.nl1'Yl1.Ji'Ylm~1ff~f LLU"'EJEJnLU'U. 2 ~1'U.~EJ (1) ~1'U. 

'l'im~::m1i-1Ln~ (2) ~1u'l'inM::m1-;l1Lmn 
.... "' 2. 'Ylm~::m1fftlff11 

4. ';l::;u:::ninfi1;tun1';l~~u 
n11~nM1Y~f-1d thm1'Yl~~EJ-11un1m1£J'U.fi 1 um1~nM1 2559 1::t1::L1~1 

1 um1'Y1~~ EJ-1 8 itlmlf itl~1lf~:: 2 l'U. l'U.~:: 30 u1Yi -;11'U.1'U. 16 Y~f-1 11aJJ-1 ~u 8 -i1laJ.J 

1'U."li1-1fhm11mff1aJtl1::ffum1rn n~1 9.30- 1o.oo u. 

"" Q..o ... 

l-\U13J~'W'YILiU'i1::: 

nl1~nM1ff'U.fl'J1Yif.JU ~1itJriTvm~itmaJiWnLUYI1::L1 ~.JU 
'II 

1. n1';!~ ~ U';l::: i:fU n1 ';lm 'VI aJ1 tJ ii.J n11i~ n11L 1 tJWfL ~ tl vr ~ 'U.1 '1'1 n M::n1::1J1 'U. 
'II 

n11'Yl1.Ji'Yl t11~1 ff~fLL~::'I'inM::nl1~e:J ff11"1J e:J.J L~mJ;JaJltl l1-1 L1tJ'U.U1Wil uf-1 ~1 Lfl e:J l 'Yl1.J1 aJ .... 

i"''VIl~fi1 LL Yl-1 L Yl"lf1 l~ tJ 1 in11i~tl1::fflJfi11rnLL1JlJ 5 E 11 tJ ~::L 5 tJ ~"ll tl-'1 LL~'U.n11i<il 

tl1:: fflJ n11rntl1::n tllJ ~1 tJ ~ tl'VI U 1 tJ ~e:J n-;un113J ~~ tl1:: ff-1 fl fi11L 1t~wf ff11::n11 L 1 tJWf 
, 'II 'II 

U1::ff1Jnl1rnff1f1'ru nl1~1L it'U.n';lfi113J ~tlLL~::LL VI~"'L1tJWf LL~::m1tl1::dJ'U. t4'~'U.1nl1 UWnn 
"' 'II 
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2. n1'i,rt9lth::,nm1"HU:mn.J 5 E 'VIm£Jii.J 1rrnT~i~n1::1J1t~.nTn1m.tm1fftltt 

1 lf nmtn L1£Jtt .ffuti~:JJl£..1 1~ £..1 3-i.J ~\I L ff1:JJ 1 ~Un L 1£Jtt vi~tt1rln:M-::n1::1J1ltn11'YI1\Il'YI mvn ff~f ... , 
LL~::rl n ~::n11~t1 ff11"ll a \1 L~ ntl ~:JJl£..1 ~\I ~iim.\1 LL lt 1 ?'i ~"ll tl\1 ffrl1Ult~\l Lff1:JJ n11fftllt 

... 'IJ 

i'Yimmff~fLL~::L 'YIY~1u 1~ fi (ffff1'YI.) :JJ11 ,n um1i~n11n11:JJn11L1£Jttm1ffau tl1::nau~1 £J s .. .. 
"' "'"' "lllt~tllt ~\Itt 

2.1 .ffum1il1L "li1~um1£Ju (Engagement) Luu.ffu ~Y~1n1::~ttL ~afff1-lfi11:JJ 
'IJ 'IJ , 

fftt 111 LLrium1£Ju 'VI1a ~1111 ffau /'YI1J'Yl1ttfi11:JJfLL~::tl1:: ffum1nl'L~:JJ"l.. a.Jum1£Ju L ~ ail1 L i1 ~ 
'IJ 'IJ 

m1L1uufum1uu1'VIli ~.Jf11fflm1ni~n11n11:JJL~'V1~1mLuu i.~LLri m1ff1TI~ 'YI~~a\1 n11 
'IJ 'IJ 

il1Lfftta"liEJ:JJ~ L~1L1EJ.J 'V'l~Y~u fftt'Yltt1 bhn:JJ li~a iff~EJtln1rn fff1.Jffmun11ru~ 
'IJ 'IJ , , , 

ti. 1 fftt 111 ti. 1 ff\1 iu 
2.2 .ff u n11~11111 (Exploration) L uu .ff u ~1 ~ u m 1 m.t i.~ 1h Lit u n11~11111 

'YI~~EJ\1 ~tt'V\1 LL~::111J11:JJ"lim:;l~ ~\I~EJtlfiu11 i.~uri ff\!Ln~ 1~ 'YI~~EJ\1 

2.3 .ffun11anu1 u (Explanation) Luu.ffu ~1 ~um1£Ju t'h"liEJ:JJ~~i.~111nn11 
'IJ 

~T':i111LL~::~ltfi'J13J1lLfl11::~ LLU~r.J~ ff1UEJJiti11U , 
2.4 .ffu~.J"li EJ ff1tl (Elaboration) LU u.ffu~ Eltl. ~um1 £..1'1-1. i.~ EJTI1J1 mL~::"l.. m u , 

fi11:JJfL ~:JJL~:JJ L ~EIU1 LU~fi11:JJfl'VIli 
'IJ 'IJ 'IJ 

2.5 .ffum1tl1:: d:iur.J~ (Evaluation) LUt1.m1tl1:: Liit~.m1L1uu f~1 un1::1J1t1.n11 
'IJ 

~1\1 'J 1~ uli.J1 ~um1£Juil1Y~11:JJf~i.~mti1:::JJ1mL~::tl1::un<il1i'VI1EJ r.1~n11~u 'V'llJ mi~ LLff<il.J 
, 'IJ • 

L ~mL~mtl~ uuL1£Juf Y~11:JJ?'i~~EJnu 
'IJ 

Q..ot A. (( d 1 
3. 't1 n1:t::n'i::lJ'lUn1'i't11\ITtH.I1~1Cf<Pl"i 'VI:JJ1 Url\1 fi11:JJ ff1:JJ11rl tl.n11LLff1\I'V\1 

fl11 :JJj'[<il £..1 ~1tl.n11U fiu11 LL~::m1~n ~tl.n1::1J1tl.n11'Yl1\lfi11:JJ?'i ~ El rl1\l L Ult 1::1J1J1Jti.L n<il fl11 :JJ 

"111 u1 ru L ~ EJ11:: i. ~L uu ~'1-1.~1 u1un11LLff1\I'VI1 fl11 :JJfl u.ff tl.ff\1 ~ El i.tl ~.J'Yln ~::n1::u1 um1'Yl1 \1 
Ql ., cu \.1 

i'Yl mf'l1 ff<ilf 1 um1~nM-1Y~f.Jd' r.J'iiui.~~n~1'Yln~::n1::1J1tl.n11'Yl1.Ji'Yl U1T'I1 ff~f 2 ~1u ~EJ 
'IJ 

3.1 'YlnM-::n11ff\ILn~ 'VImuii.J fi11:JJff1m1n1um11ith::ff1'Yiff:JJ~ffrf\l 5 i.~uri 
m 'VI 1!:JJn ~ti.LL~::muim!'ff L"li1Ltli:JJ~ff1~£J~1.Jnu1~n~.JLn~~m.J ff1:JJ11rl~EJu"lim.w'VI1EJ 

cu cu q cu 

11 u~::L5 u~"l.. EJ\1 ~\1~1\1 ') i.~ EJTI1J1 wi1~\l~ i.J Ln~ L~LUti.El ci1...:JL 1 u EJnfi11:JJ L 'VI~Eltl.fi11:JJ~1.Ji1 

~-l~ff,JLn<ilL~LUt!.Elrl1,'Jh 
3.2 'YlnM-::m1-,]1 LL un VIm uii,J Y~11 :JJff1m1n 1 um1L ti1£Ju L Yi uu u~::u EJn"li EJ 

LL~n~1,J"l..EJ\Ifllliff:JJU111~£Jihnrn"Yl1t~.m1i~uu,J iJ 3 tl1::m1~EJ fi11:JJL'VI~EJu fi11:JJLL~mh,'j , 
"' .... .. 

LLG-l!:fi11:JJ ff:JJ'V'lti.TI 
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Q..l Q..< d Q..<o "" .... 

5. "i::IPlU't1 nH::n"i::tJ'll\nT'i V13J1 £Jrhl 1:::~Ufl'l13J ti13JT'Hlmu 'Ylm~:::n1:::U1UnT':l 

'Yl1.Ji'Ylm~1~~fmf.Jm1-.ij~l..h:::~un11mLLuu 5 E 1~£Jm1'1~m.n:lfi:::LLUUfl'l13J~13J11r1~1u 
Q..ol &:~~. fS' o A ft t d 
'Ylm~:::n1:::1J1Un11'Yl1.J1'Yl £.11~1 ~~11nnn11'Y11 LLUU'Yl~ ~au a.111 Lfi11:::VI V\1 fl1 LU~ £J (Mean) 

a-'luL u £.1-J L 1JU3J1 ~11J1U (Standard Deviation) 1 i'Ln rn'fi' n11LL1J ~ fi:::LL u ULU~ t~fa £J~:::"ll a.J 

~ ftA Q..<o~ 
L 'VHULL"ll 1.:1~~1£.11 (2546 : 17) ~.JU 

... , 
.... X 'YI .. I d: d ~ .... A fi' 
1a£J~::: 80 ".l..U ~u V13J1£Jtl.J 3Jfi113J~13J11tl~1U'Ylm~:::n1:::1J1Un11'Yl1.J1'Yl£.11~1~~1 

1u1:::iu ~mn 

fat~~::: 70-79 

1u1:::iu ~ 
"" A a "' ca,.. .:=. fi' 
1a £J ~::: 50-69 V13J1 £J r~.:~ 3J fi113J ~11111r1 ~1 u 'Y!m~:::n1:::u1u n11'Yl1.J1 'Yl £.11 ~1 ~~1 

1u1:::iu 'l"'a1i 

1u1:::iu f1111Jful11.:~ • 
6. L~m.J~~J'ltl V13J1£Jii.J UnL~£JU~fhi.:~~m~n1u1:::iu.ffuauU1~ij-~ 2 h.JL~£JU ... , 

u1u~af.J ihLna~'Yl1.J13J "iJ"".:~w1~rhLL'I"'.JL'I"'"lf1 111m~£Ju~ 1 ilm1~nB1 2559 

1h::Lu'lf'l-H1A11Pl'h~:: 1~fu 
1. Lciim.J~a.~1£J ~djumi11i1 mh.J~~fun11a-.JL~13Jfl11a.Jti13J11tl~1U '11m~:::n1:::1J1u 

... , 
m1'Yl1.Ji'Ylmmti~fLL~:::'I1n~:::m1~ati11 "il1nm1-.ij~lh:::tium1mLLuu 5 E 

2. Lciim.J~3J1£J ~djun~3Ji1aci1.J~~fum1a-.:~L~13Jfi113Jti13J11tl~1u'l1n~:::n1:::U1U 
... . 

m1'Yl1.Ji'Ylm~1ti~fLL~:::'I1nB:::m1~a~11 "il1nm1-.ij~lh:::tium1mLLuu 5 E 

3. L U U LL U 1 'Yl1 .J 1 ~ fl 1 lJ ~ 3J 1£.1 LL ~ ::: ~ ~ L ~ £.1 1 ,j' a .J 1 "lfl U n 1 1 lJ ~ n r.J"".:~ U n L ~ £.1 U l ~ ;ij 
'\1 .., cu cu 

'V CV A ft Q..<O ~ 

fi113J ti13J11rl mu 'Yl n ~::: m:::u1 um1'Yl1.J1 'Yl m m ~~1LL~:::'Yln B:::m1tia ~11 

4. L U U LL U 1 'Yl1.J L ~ fl j lJ ~ aJ 1£.1 LL ~::: ~ ~ L ~ £.1 1 ,j' a -11 "lfl U n 1 1 lJ ~ n f.l""-1 U n L ~ £.1 U 1 ~ ;ij 
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.ct 

1J'Yl't1 2 

d ,4 ..... ..... A t: A ~ 
n11~nH1L1a~ n11'V'l~U1l'lnH::n1::U1Un11l11~1l'lt.nm~~1LL!;l::m1~EJ~1"llEJ~L~n 

U;!llltlL~tJ1im1i~1l1::m.m11rnLL1J1J 5E c-11it~i.~~nH1~mr5'1LEJn~11LL!;l::~1uiit~~L~tl1"lia~ 
~ ~ 

" i~ii. 

1.1.1 

1.1.2 

1.1.3 

1.1.4 

"' ... 
~11::n11L 1tl'U.1 

~ 

1.1.3.1 ~11::~fi11L1t~ufu1::~un11rn~1~ru 
~ ~ 

1.1.3.2 u1::~um1rn~1~ty 

m1i~u1::~1Jm1rn 

1.1.4.1 'VI~nm1i~u1::~um1rn 

1.1.4.2 Lm1m1i~u1::~um1rn 

1.1.4.3 m1i~fhm11111l1::-;h1u 

1.1.5 m11.l1::Lijul4'~u1m1 

1.3 n1aum~1;!1Um1L1t~u nl'lm~1~~fu;!llltl (~~1l'l.) 'V'lmrin11-n 2551 
.u '\1 ol.J , 

2. uu1A~t~~.nnirnq:tt~ih~u'lnunTn~uwi'21u\lt~m.l~ll-lu .., ... .... 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

iifm1L1t~u f"ll a~ L~nU;!llltl 
~ "" 

'YI~nm1i~u1::~um1rnn';lm11lnTn1t~uf~1wfuL~nu;!llltJ 
~ .... 
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3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

9 

....., A ,;' .,.. ...., 

f! ru.rm ~ru.::"ll a~'Yl q ~ n ~1"1fl ~11~ fi113J1 
1 ~ ~ 

d .... .c=l 6" .... .... 
n11"L 1tJU 1m3J'Ylq~n ~1"1fl ~11~fi113J1" 

~ ~ ~ 

'J"ULL1J1Jn11~fl'U.~13J'Yltl~~~11~~f1~fi113Jf 
~ ~ ~ 

" -JJu~e:J'U.n11i~fhln11"3Jn11L1mtfLL1J1J 5 E 
~ 

~1uiit~rh~m"lia~num1i~tJ1::~um1rnLLuu 5 E 

4. n1"li1P1t.l"i:::C'ftm1"HU 

4.1 f!11~rm.ntJ"llfl·Jn11"i~th::~un--rnU:~1'wfuL<ilmJ~:l.rftJ ... 

4.3 m1i~'Yl1LL~um"J"i~th::~um"J"rn 

5. LL U 'l ~ IPI L~ tn ntn1 mt::: n"i":::1J'lUfl1"i"f11\I~YI U1~1 C'f @l{Gf1'Vif1J L~ nt.J ~3.1-) U .... 

5.3 f!113J ~1 T1 'lJ"ll a~ l'ln ~::n"J"::u 1 um1'Yl1~l'Yl m Yl1 ~~f~1V1 fu L <il n tJ ~3Ji tJ 

5.4 t.l1:: Lil'Yl"ll a~ l'ln ~::n1::u1 um1'Yl1~1 'Yl mm ~~f~1V1 fu L <il n tJ ~3Ji tJ .... 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

1U LL1J1J"ll a~m"J"~fl ~11 
~ 

fi113JVI3J1tJ"llfl~fi113JVI3J1tJ~13J11n1un11~e:J~11 
a~~t.l1::nau"lle:J~fi113J~13J1"J"n1un11~e:J~11 
n11U1::d1ufi113J ~1m1n 1 um1~a ~11 
~1uiit~~L~ tJ1"limnufi113J ~1m1n 1 um1~a~11 .. 

A. Q.J .ct ,c;t """ 

7. \11U'l\IU't1Lfltl'l'2lfl\l 

7.1 ~1'U.litJhl.1h::L'YlYI 

7.2 ~1'U.litJ~h~th::L'YlYI 

8. n"i"fi1JLLU'l~IPILUn1"l~iu 
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10 LLln~~L~U'lll1Jn1'li~n1'H~U'Wi-hu.nA1?t~fL~m..J~3.J'lU 
qJ .u 

10 'Viin?tm'ln1'l~mntJ~aJ-lu 'Wflfi~n'l1~ 2546 
qJ ... • 

'VI;nGf~1n11~m~nu~aJ1m~1wi'uL~nt:J1£J 3 - 5 i] d1uLLU1l11.:Jn11~m~n1u;m~au.:: 
'U .... , 

"llt:J.:Jn11t:JU1m~tJ.:~~uGl:: t'in11~nM1 L~n~::i.~fun11vr~u1J.:~~1ui1.:~n1£J t:J11aJm ~~ h 
'U 

i.:~ flaJ LLGl:: Gf~ u"'ruru1 m 3Jl £.1 LLGl::fi113J Gf13J11t:1"ll tl.:J LL ~ Gl::U fl fl Gl ... ... , 
1.1 ~~:lJ.:~'VImtJ"llt:J.:J'VI;nGf~1m1~nM1U~aJltJ , .. ,.. ., 

~~:lJ.:J'V13Jltl"lltl.:!'VI;nGf~1n11~nM1U~3Jltl vr~u1L~nLU'Yln~1U J.:~~1Ui1.:Jnltl 
1 , ,.. .u , 

~~1~ i.:~flaJ LLL'l::Gf~u"'ruru1 ~1aJ'VI~nGf~1m1~nM1U~aJ1£J i.:~d' 
Ql w ,.. ~ 

n1::l111.:J~m!I-1Tim1 (2546: 31) mhT)1 'VI;n~~nm1~m!I-1U~:trl'rnhwi'uL~n 

e:nt~ 3-5 i] :tJ.:~1-iL~niivr~u1n11~1ui1.:~n1tJ t:J11aJm~~h i.:~flaJLLGl::Gf~u ... ruru1i1L'VIm::GfaJnu 
, 1 Ql Ql 

cv dd ,;-cv.J" 
flrnL'lnMrn::'Yl 'V'I.:JU1::Gf.:Jfl ~.:~u , 

1. i1.:Jn1£JL~1ruL~U l~maJl£.1 LLL'l::iiGf"llUi£Jt1~ ... , 
2. mf13JL dt:~L 'VIqjLLGl::mf13JL dm~mLiJ.:JLL1.:1 1·tl~t:J ci1.:Jfl~ tl.:JLLfi~1LLGl::U1::Gf1U 

.c::l <Cit. Q; d. 

3. 3J Gf"ll1l1'V'I~ ~~ LLGl::3Jf1113J Gf"ll , . 
4. iiflrnTI11aJ~1mi11aJLLL'l::ii~~ h'Y1~.:~1aJ , 
5. iu"ll'aJ LLGl::LLGf~.:J t:Jt:Jnl11.:1~GlU:: ~u~1m1Lfl~ t:IU L 'V\1 LLGl::fnn11tl t:Jnrh;.:~ 

6. "1i1 m 'VI~tl~ULtl.:!L~L 'VIaJ1::GfaJrlUltl 

7. fnTI113J"ll'1~ ~.:JLL1~Gft:JaJ l~U1l113J LLGl::fi113JLUUL'Yltl 

8. tl cii13JrlU rf5u L~ tl ci1.:Jiifi113JGf"ll LLGl::U nu1i ~ULUUGfm~ni1~"ll tl.:l i.:JflaJ1 U 
'U 'U , :.J 

1::U t:JUU1::"1l'1TIUL~ £.1 auii'V'I1::3J'V\1 n~~1tJ'Yl1.:1 L UUU1::3J"ll • 
9. 1 i1l1M1~t1Gf11L~L 'VIm::GfaJrlUl£.1 

1 o. iifi113J ~1m1t:11 um1~~ LLGl::m1LLnu ... ru'VI1 i.~L mJ1::GfaJnu1t~ ... 
cle~. .:::lit '11 G' 

11. 3J~~U1n11LLGl::fi113Jfi~~11.:1Gf11fl 

12. iiL~~fl~.y1~~tln11L1£Juf LLGl::iirlnM:: 1um1LL~1.:J'VI1fi113Jf 
'U 'U 

~1ui.~i1 ~~'VIm tJ"lla.:~n11i<ilm1~nM1U~aJ1m!<ii,}u L ~ml.:JL~1aJvr~u1m1J.:~~1u . . "' 
i1.:~n1t1 El11aJmLLL'l::~~ h i.:~flaJ ~~u .... ruru1 LLGl::uGln~~flrnTI11:JJ~1£JTI11:JJ1-iL~m~1ruL~u l<ii 

Ql cv '\J , Ql 

มห
าวทิ

ยาล
ัยร
าช
ภัฏ
พิบู
ลส
งค
ราม

 



11 

.... .... 
1 .2 f1 ru.~ m~ ru.::: ~m..n r.1 , 

f1 ru.in Mlli:::ctl1 :JJlr.J"l.l tl.:J L~ m.hi:JJlmJdh·r~'U.1 n1'Hl1 :JJlr.J L uwff'U.~ eJ 'U. 
• d 

,;, X .... ..t 
f111:JJ~1:JJT'H1L'W:JJ:JJ1n"l.I'U.~1:1Jtl1r.J ~.:J'U. , 

d .. 

n~:::'YI11.:J~nM1finT1 (2546 

f111:JJ~:JJ11rl~1:u1m~1a.W~t~.1m1m:JJfi11:JJ"l51~Lrlm~niia1r.~n.:~1mft~.')~~aw;hd1w~ia.:~rh , ,. 
f111:JJL"li1hf1ru.inMru.:::~1:JJlr.J"l.leJ.:JL~na1r.J 3- 5 il L~aiL1i.tl.Y:hn1ru.1-;l~1.h:::~um1ru.1-iL~n , , 
LL«<i ~:::lr.JLi eJ rh.:Jrln i tl.:J LL~:::L 'VI :JJ1:::~:JJ "1.1 ru.:::L ~ r.J1fl'U.';J:::i tl.:J ~.:I Ln~ L~n LL«<i ~:::f1'U..J1.:Jiif111 :JJ ,. 
LL~n Cli1.:1 1:::'VIi1.:J1Jf1f1~ L ~ ml1"Ji tl:IJ ~ LU"li1 rJ 1 'U.n11l4'~'U.1 L~n 1 'iL~ :JJ~1:1Jf111:JJ ~1:JJ11rl LL~::: , ,. 
in £J111'W l4'Cili'U.1n11L~n 1 'U.LL«<i~:::"li1.:1 a1 r.JeJ1';J L 11'VI1ai1ni1Lnru."tl~rh'VI'U.~ i. i LL~:::m1.W~t1.1 , 
';!::: L U'U. i.tl a r.h.:~Cii a L ita.:~ rl'1 ~..:~ m ~ L ~'U. 11 L~ n i.aJ iif111 :un11'V1U 1 a ri1.:~-i~ L';J'U.i a.:J'W1 L~n i.tl 

tl1nM1 ~L ~£J1"151rtl'VI1mL 'W'YI rfL ~ a"li1 m 'VI~ mu'l:::LLnL "llLi'l'lt~. 'Yi1.:~i1 f1ru.im~ru.:::m:u1r.~"lla.:JL~n ,. ~ , 
eJ1 rJ 5 i] iii.:~ it 

• 
vr~'U.1m111i1'U.i1.:~m£J 

(1) n1::: 1~~"1.11L~m i.tl"li1.:J'VIU1a ri1.:~11im iia.:~i.Cil 
(2) fu ~ nu a~~n1:::~ eJ'U.';J1 n~'U. i.llilli1 r.~ii mf.:~ ~a.:~ ,. 
(3) L~t~.itt~.~.:~u"U. i.~~rruL r'h i.Cila ri1.:~11im ita.:~ 
(4) L ii r.J'U. 1tl ~1m 'VI~ r.~ :u m:u LLuui.Cil ,. 
(5) i~n1:::~1M~1:1JLb'U.1Ltf'U.1Tl.:J~fh'VI'U.~ 
(6) 1imt1:uLii'm~ni.Cil~ L"li'U. ~~n1:::~:u ~m:aan1a.:~Lri'1 "1~"1 . ,. 

~ Q..o' f ' (7) r.J~~1 f1~eJ.:JLLf1~1 

vr~'U.1m111i1'U.m1:urnLL~:::~~ h 
(1} LL~~.:J tl11:1Jllillli~a~f1~ eJ.:JrllJ~rl1'U.n11rueJ£i1.:JL 'VI:IJ1:::~:JJ 

.... ... .... 
'W~ 'U.1 n11~1 'U.~.:J f1 :u 

(1) tll]u1\fi';Jl~1tl~:::,h1t~. i.llilli1 r.J~'U.La.:~ 

(2) L~'U.u!.'l:::Yi1.:~1 t~.1~ r.~ii';JC~J3J.:~'VIm £Ji1 :unu ~g'U. i.lli . . ,. 
(3) 'WU~L'VInl f-;Jni.'VIi rl1f111:JJLm1'W ,. "' ,. 
(4) f-;ln"l.leJUf1ru. Lrlafu"lleJ.:J';Jln~1'VIf;u 

'U 'I ~ ~ 

(5) fu ~111"15eJU.:J1'U. ~i.Cilfu :JJ au 'VIm £J 

vr~'U.1n11Cii1'U.~&ltl .... qjqj1 

(1) uamnl:JJLL~nllil.:J"l.leJ.:Jn~'U.~ L~£..1-:J 1~ 1tli1.:~ lillLb'U.nLL!.'l:::-;lC~J'VI:JJ111l'V11l ,. ,. 

มห
าวทิ

ยาล
ัยร
าช
ภัฏ
พิบู
ลส
งค
ราม

 



12 

(2) uan~a U13J,mGl LLGl::mtJ"l..a.J~ULa.JL~ 
q q 

(3) YW1tl13J'VI1llhL1lU~~'V11~··w~ULa.J 

(4) Gl'U 'Yl'U1 t~~a1J/L~1LU'UL~a.J111 L~ 
(5) Glf1.Jt:-!Gl.J1'Um3Jfi113J~~"l.. a.J~'ULa.J t~tJii11 tJGl::LBtl~L Yi3JifmLGl::LLUGln 

1 mJ 

(6) finhr~hm3J "YhL3J" "m.h.Jh" 
'II 

(7) L~3JL "li1 h~.J~LU'U 'U13Jlid13J 

(8) uutl1mtl~1'1~i1" 20 

Gl1tl't~i1 flrninMru::~13JltJ"l.. a.J L~n~::vr~u1m3Ja1 tJ fi1LLGl::~~L~ t11"1i a.J 
q 'II 'II 

~::~ a.Ji~tl1::Glun11rnL 'iL 'V13J1::Gl3Jnu1tJ"l..a.JL~n L ~a 1 'iL~n '1~fum1vf~u1~L 'V13J1::Gl3Jm 3J 

fi113JGl13J11rl LLGl::L~3Jm3Jf1'ntJ1l1'Y'l 
... " 1 .. 3 Gl11::n11L1tl'U1 

'II 

Gl11::n11L1tJufLuum1i~t.h::Glum1ru1-inuL~ntl~3J1tJ Ln~m1L1tJuf ~"L~n 
'II ~ 'II 

~::L1tJuf~1n~"~1mti1L~nriau m3J'VIinGlmm1~nM1tl~3J1tJ i.JU 
'II 'II ~ 

n1::'Yl11.J~nM1Tin11(2546 : 1o)'1~n~11i1 Gl11::m1L1tJwfliLuu;anGl1.J 
'II 

1um1i~n~n113J1-inm~n L~m1.JLGl13Jvf~u1m1'Yln~1u J"~1wi1.JmtJ a11mU: ~~h 
q 

i.Jfi3J LLGl::Gl~tl~ruru1 ~-,1,)1 LU-u~am1vf~u1L~n 1 'iLuu3JuMcl'~Gl3JU1m J"ii'Gl11::n11L1tJuf 
CU'QI , 'll 'U 

~1tllf113J fi113Jf~1'VIf1JL~nmtJ 3 - 5 1] ~::LU'UL~a.J111~L~tJ1"lia.Jnui1L~n 1Jflf1Gl LLGl:: 
'II q q 

Glmu ~~Ln~~ a 3J L~nlf113J"ll"1~1aui1 LLGl::~.J~1" 'J 1aui1 L~n~L~nii1amGl1n~ii~'VI1aii 
tlfi i3Jvfmfl. uiii ~tl1::,)1i'uLLGl::L uu~.J~L~n Gl'U h ~:: 'tl.l L u 'UL da'V11m1'Yi a.J,}1 1 u~1u ~ 
L ~ m"li a.J nu'Yln M::'VI1a n1::1J'J'Un11,)1 L U'U~ a.J 1J1lli1 n11YlnM::~ ~1 f) ru LLGl::,)1l U'U~1'VIf1J L ~ n 

'II v 

L"li'U 'YlnM::n11Lfl~a'UL'V11 YlnM::'Yl1.Jff.Jfi3J 'YlnM::m1~~ YlnM::m11ifi1M1 mlt~f'I1Gl~fLLGl:: 

i'YlmmGl~f Luu~u "1.1 m::L~mnufl11tlGlm-l-:, 1 'iL~mn~ L '<il~fl~~~ iifi1ittJ3J~Vi"tl1::Gl.Jff L 'llu 
'II . . . 

'1-'d d.:::l 1 VC:I Q..l d VQ...O A A '11 A 

fi113J1Gln'Yl~~ a~ma.J LLGl::t:-~ au 1nm1L 1tJ'U11nlf113J"ll"1~ Gl.JLL 1~Gl a3J LLGl::flllilf113J '<il1tllf113J 
cu cu cu , 

~L'V\3J1::Gl3Jrl1Jltl LU'U~'U 

~ Glau 'VI1a ~i~m1~nM1 m'<ilil.1 Gl11::m1L1~m fmi~ 1 uinMm::wt.b tJn11Glau 
'II 'II 'II 

LLU u u1m 1 n11'VI1 a L ~an 1 iinn11~ Gla ~ fl ~ a.Jnutlf"ll"ru1LLGl ::'VI inn11i~ n11~nM1 tl ~3J1tJ 
'II v ~ 

Gl11::m1L1tJufrh'VIu~Luu 2 ~1-u i.JU 
'II 

~1-u~ 1 u1::Glum1m~1f1~ 
U1:: Gl1Jn11m~1f1' ru~ a.J~.J LGl13J 1 ifi11J'Yln~1'Ul ~a 1 iL~n l~l fi~n11L1tJ'U f~13J 

v q 'II 
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n1:'Y1d"'lJ~m~nrrn11 (2546 : 10 - 14) n~TJi1 1.h:a-um1ru~1fi'qJdht. 

~~-;i1Liht.mh~fl~~TI-rfun11i4'~u1L~n'Yl1-:J~T~-t.i1-:~mt.J e:J113Jrn ~cnh i-:~fi3J LL!il:a-~tl .... ruun 
"' "' 

"li1 tJ 1 '1-fL~n Lncnl'lm!!-:fi ~1\>lru ~1'VIfum1a-f1~e:J..J~fi113Jf ten tJ 1 '1-fL~ n i.~iitl 11 i3Jviu:tfnu1~nl 
OJ cu :w , 

ff~"ll e:J..J Uflfl iil Gi1-:1 ')ii m.he:Ju ~1 113.1rf~tl i.imT-:~fl rnli113J "il1t.Jli113.1Ltl'V'lfe:J 3.1nu~1 tJ . ~ ~ , 
tJ1:a-um1rn~iqJii~~ii 

' 

1. tl1:a-un11rn~iGJfiff~La-13.1vi~u1m1~1ui1~mt.J 't~mi 
1.1 n11'Yl1~~1LL!il:n11U1:a'1Ui3Jviurr"lle:J..Jni13JL iie:J 1'VIqj 

(1) m1Lfl~e:JUL'V11minufiLL!il:m1Lfl~e:Ju L'V11Lfl~e:Ju f1 
~ 

(2) m1Lfl~e:Ju L'V11'V'li'e:J3.11a-cne:Jtln1rn , , 
' "" ' (3) n11LiilULfl1e:J~LiilUa'U13J 

1.2 m1tl1:a'lui3Jviu:tf-ne:J-:~ni13JL Um~n 

.cl I Q..oo .c:l 

(2) n11L"llt.JU1l1'V'lLL!il:n11LiilUn1Ja" 

(3) n11U~ULLi.i:tl1:~Mj~-:~~h~ ') ~1t.J~UL'V\Ut.J1 ~Uil1aJU LL'Yi~LaJ 

"' 
(4) n11Gl e:J"lle:J~ 1J11"il L 'Yl LL!il:LLt.Jn~Uff1U , 

.... 
1.3 n111nM1ff"ll1l1'V'l , 

(1) m1tl~u1icnucn13J~"lle:JU1aJt.J 

1.4 m1fnM1fi113Jtli.ie:Jillllt.J 

(1) n11fnM1fi113JUiile:Jillllt.J"lle:J~Il!ULe:J..JLL!il:~5u 1 Un"ili'mtl1:-;h1u 
~ 

2. tl1:a-unTlrn~1iGJfiff~Lff13Jvi~u1m1~1um13JruLLi.i:~cnh i.~mi 

2.1 cnucn1 

(1) n11LLffll!~tJ~n1m 1~cne:J1JLfft.J~Il!Uill1 

(2) n11L~ULfl~e:J\IIl!Uill1~1t.J ') L"JiU Lfl~e:J\IIl!Uill1tl1:L1l'YlLfl1:: U1:L1l'Yl 

(3) m1fEJ..JL 'V'liil~ 

2.2 ffU 'Yl1t.J1l1'V'l , 
' ' Ct. 'V 6'~Co. 

( 1) m1·nwnmL!il:ff11-:J ff11fl a--:1 ff1 t.J\113.1 

(2) n11bLffll!..J El Eln El ~1~ ffUn ffU1Url1J L 1El~lll tln "1J1i'u LL!il::b 1El..J111 , 
... ,. ' 

L'VI~n11nt'Ylff~nffU1Uil!1\l ') 

2.3 n11L~U 

(1) m1L~uEia-1: 

(2) n11L~U11t.J1Jflfliil m1L~ud1un~3J , , 
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(3) nTnciu lu.ieh'IL1£J'I-UL~::uania~L1r.Ju 

2.4 Tlllili113J ~1£Jli113J , 
(1) m11.liju1i~um3J~inmLlu1~uuiia 

3. 111::Llun11m~1fl'qJ~ii~LLl13Jrl'~u1m1~1ui~TI3J L~LLn 
d ~.., Q..oo 

(1) n11L 1£JU1~1ULl~TI3J 
'II 

(2) n111.liju1in~-J~11.l1::~11Wlla~~ULa~ 
' I 0 I Q..ol ......S 

(3) n11L~ULL~::n11'Yl1~1U113JnlJ~aU 
'II 

(4) n1111~LL~u i~~uhL~an LL~::~~!ia1.1iju1i 

(5) n11iitamLlL~fufTI113Jfffn TI113JLlUh LL~::TI113J~a~n11"l..a~~ULa~ 
'II 'II 

(6) n11LL~nL1.1~£JUTI113J~~L~ULL~::LTI11Y-ITI113J~~L~U"l..a~~5u 
'II 

(7) n11LLntl""'qj~11 Un11LciU 

(8) m11.liju1i~13J1~uli113J"ll a~'l'i' a~riu ~ mir.J a~ LL~::TI113J LUU L 'YI £J 

4. 111::Llum1m~1fl'ru~ii~LLl13Jrl'~u1m1~1uLl~1.l ... runn L~LLn ... ... ... 

4.1 n11~~ 

(1) m1fin~~~1~ "J ~1£Jn113Ja~ vi:, imfLl ~3J1Ll LL~::~3Jn~u 
'II 

d 0 .d I 

(2) n11L~r.JULL1JlJn11n1::'Yl1"l..a~LLlr.J~m~ ") 

(3) n11L ~a3J 1£J~1l1v-t 1l1v-trh £..1 LL~::1ULL1J1J~1~ ") rllJ ~~"1.1 a~~1a 
'II 

' Cl,..oo .... ....d I .c:l. Q..o I 

(4) n1111J1 LL~::LLLl~~TI113J1Lln~lULla 1Ll~"l..a~L~U LL~::~~~1U 
'II 'II , 

.:::lit. ..... 6" I d a.,.. I 

(5) n11LLLl~~TI113JTI~Ll11~Ll11TimULla 1Ll~m~ ') , 
4.2 m11in1~1 

v~ '"" o 

(1)n11ULl~~TI113J1Lln~1£JTilv-t~ 
'II 'II 

(2) m1v-~~ L~ r.J1nu ~5m~ r.J1nu1.11::Llunl1m"ll a~ ~uLa~ ~1mcil 
'II 'II 

(4) m1Yl~L~a~111ii'Y11U f11T1~a~~a~ f11n~au 

(5) n11L iJr.JU 1 U ~ ~l £JdULL1JlJ ~-hUU1::Ll1Jn11m~lU~aTI113J~3Jl £..1~ eJ 
'II 

' ' ~ .,:::::t .:::t .:::t .:::::~ a .., Q...IQ..o .ct a - cv fS'd a 
L~nL"l.. r.JU1llv-t L"l.. r.JU"l..m"l.. £..1 L"l.. r.JUTI~l £..1~1 e:Jn~1 L"l..r.JUL ~3JaULlqJ~n~ntL"l.. r.JU"11a~Ube:J~ 

(6) n11~1U 1 U ~~1 m1.1LL1J1J ~1UU1::Ll1Jn11m ~~aTI113J~3Jl £..1~ m~n 
'II 

~1un1v-~~ 1e:J iqJ in~ru~1n~ u-~ ~e:Jii. 'Yllu!L~e:J~111~ Llu 1 ~ 
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4.3 n11i.JLnlil m1"il1Lmn LL~::m1LU1tJuLYir.Ju . 
0 A ~ I A I 

( 1) n11ln11';1 LL~::e:Jli1J1 tlfi11:1JL Vi:JJ e:JU TI11:JJLL!ilnli11.J"ll e:J.Ja'.Jii11.J ') 

(2) m1imi m1"il1Lmn LL~::m1iumi:JJ 
'IJ , 

(3) n11LU1tJULfitJU L"li'U tl11t#u "lJ1"1J1::/L1tJu "1~"1 , . 
(4) n11L1tJ.J~1iU~.J~1.J ') . 
(5) n11Tl11ilfi::LU~.J~1.J ') 

., 
(6) m1i.Ja-:JJ:JJ?i111u . 
(7) n11'Yllil~e:J\I~.J~1.J ') .. " ., 
(8) n11a'UTIU"lle:J:JJ~ 

'IJ 

(9) m11iV~~e:Je:JTIU1tl~\1~1\l ') ~1tJinm1~Vi~1nVi~1tJ 
4.4 "il1U1U 

(1) m1Lll1t~uLYitJu"il1U1U mnn11 uatJn11 Lrhnu . 
(2) m1lru~.J~1.J ') 

.... • .d • .d 
(3) n11';11JTIV!U.Jiile:JV!U\I 

'IJ 

(4) n11L ~:JJiJUVi~e:J~Iil~\l"lle:J\I"il1U 1UV!~e:JU1:JJ1 rn. 

4.5 
" . AA G,..o Cl..«' (f' .d cl 

:JJiila':JJ'V'IUli ('V'IU'Yl/'d::tJ::) 

(1) m1~m"li1~1t1nu m1LLtJnmm m1U11';JLL~::m1L'Yle:Je:Jn • . . . 
Q..O A I .,:::11 d I Q..O 

(2) m1a-\1Lnlila".Jm.J ') LL~::a-mU'Yl';J1n:JJ:JJ:JJEJ.J'Ylm.Jnu , 
(3) m1anu1 t~1 uL~a.J~1 LL Vi tl..J"lJ a.J ~\1~1., 'J ~1 t1inm1~ im·ruinu 

(4) n11EITI1J1t11UL~e:J\Ifif'f'Yl1\ln11LTI~EIU~"lle:J\ITIULL~::~\1~1\I ') nu 

4.6 L1~1 

(1) n11L1:JJ~ULL~::n11Vitllil 
q 

. " " 
(2) n11LU1tJuLYitJUL1~1 L"li'U lile:JULi1 lile:JULrJU Li1EI11UU 'V'Ii.Ju 

q 

d 0 Q...l 6' I 

(3) n11L1tl\1~11i11JLV!Iiln11ffili11\l ') 
q 

(4) m1i.J Lnlilfi11:JJ LU~tJULLU~\1"11 e:J\Ifllil 
'IJ 

a'1Ul~l1 m1ili!U1::a-um1rn.L iL~mnlil n11L1tJu-f ~ e:J.Jilil a'11::n11L1tJu f"ll e:J.J 
q 'IJ 'IJ 

L~nU;):JJltJ1ifi1EIUTI~:JJJ\I 4 ~1U ~e:J11\In1tl EI11:JJ!U ~lilhJ i.JTI:JJ LL~::a-?iU .... UHU1 
cU Cl Ql Ql . . 

I cl Jd. cf 'i.<l 

a'1U 'Yl 2 ~11::'Ylfi11L 1tiU1 
'IJ 

~11::~ TITH 1 tl u f~TI11ili11 i nuL~ n ll ;):JJl tl ~ eJ \1 ~e:Jiil Tlii e:J\1 nu1 tl U1:: L 'V'I ru 
'IJ ~ 

lcn.JUli11:JJLL~::~ll1'V'ILL11i!tfa:JJ"lle:J\IL~n m:JJV~~n~li11m1~m~nll;):JJlti'V'I'Ylliin1T'l1 2546 i.Jd 
'IJ ~ q 
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n1::'Yl1'lJ~m~nrrm1 (2546 : 14) mh-rha-11::~f111L1r.~uiHhu~t~-:J1111fllJi1 
'IJ 

L~n~U1:U1LU'U.~tl1 un11i~ihn11:U1iL~mnwln11L1r.Jwf i.ah uun11'Yifl-:J1i1L dmn ~fftl'U. 
'IJ 'IJ 

ff1:1J11flflTI·~ 'U.~11 r.J fl:: L5 r..J~if'U.Ltl-:1 1 i fftl ~fl~ tl-:JfllJlr.J f111:U ~ tl-:Jn11 LLfl::f111:U ff'U. hJ"lJ tl-:1 L~n 
t~ r.~ 1 iL1r.~u ft:-11u1h::a-un11rnLt1iru tf-:~dm~ £j~VI rluL dt~V\1 i.~1~ mhil-:~il-:~1h::a-um1ruuiil:: 

'IJ "' , 

~-:JLn~i.ft~:u1uiii~~1-:J"lltl-:IL~n ff11::~L~nmr.J 3- 5 U f111L1r.Jufiji-:~-d 
, 'IJ 

1. L~fl-:J111L~mnui1L~n L~nf111fin~t~u1:ua-nfl 1tli1-:JV1U1m f-:il'nt~1r.J1:: 
'IJ , 'IJ 'IJ 

~1-:1 'J iih::1-:~fm~n11-:Jn1r.J1ia-::t~1~ tlii!t~~.rlr.~ n11futl1::'Yl1Ufl1VI11~nna-"11Gln"Mm:: L1r.~uf 
'IJ • 'IJ 

I I I I 
~ 1 0 ..::.. 1 .... d ~ Q..l .... A d .... a 
'Yl~::Lfl'U.LLfl::'Yl1 ff-:1 m-:1 ') ~1 r.J ~'U.Ltl-:1 fl'U.L~ r.J1 Vl1tlnW:.J flU ~ fl tl~~'U.L 1r.J'U.1'Yl"il:: LLff~-:1 f111 :U 

'IJ 'IJ 

Ct. ~ ..-d dd 

fl~ LVI 'U.f111:U1ffn LLfl::LLff~-:J:IJ11r.J1'Yl'Yl~ 
'IJ 

2. L~tl-:1111 L~ r.J1rllJlJflflfl LLfl::a-mu ~LL1~ i.f tl:IJL~ n L~nf111L~ij1fl n1 a-fin LLfl:: 
, 'IJ 

I I .... I I 
a... t,.IA d a..... a..... d Q...o 1 d ~ .... d .... 

1lJ1L1ti-:J111Lnr.J1nlJf11tllJf111 a-mu~n"M1 ".l1:U".l1U 11:U'Yl-:JlJflflflm-:J ') m~n~ti-:JLnr.J1"llti-:J 
'IJ , , 

Vl1fl m tl n1 ff 1n ~'1i~ LLfl:: ijtJ fi ff:U wmfl U iii~ tl1::1i1l'U. 

3. ll11:U".l11~bt~ui1 L~nf111"il::L~L1r.~uf ~-:~ijiii~ ~-:~hJ!jiii~ 11:utf-:~ 
'IJ 

f111:ULtl~r.JULLtlfl-:J"llfl-:J hn~Ln~~t~m~nm:um1:U".l11~ L"liu q~mfl niii1-:J1u niii1-:J~u "1fl"1 
'IJ 

4. ~-:1~1-:1 'J 1t~ui1L~nf111~::i.~f-:iln~ "1JU1~ 1tli1-:1 1tl'Y11-:J tbmrn C:hi:u~a-
'IJ 'IJ 'IJ 

"llti-:J~-:1~1-:J 'J 1t~lJi1 ~-:J"llti-:JLfl~fl-:J1i mu~1V1u:: LLfl::n11~tlff11~1-:J 'J ~1it~rl1u 
'IJ 

iii~tl1::1il1l'U. 

a-1tli.~--h n11-:il~tl1::a-um1m1 i nu L~ntl;i:Ulr.J~::~ t~-:~-:il~ 1 i f11tllJflfl:U a-11::~ , ... , 
' ' ' .cf .... AA d a,...a,...~ .cf .... ~ A a.....~ 

f111L 1r.JU1 f1 m 1ti-:J111Ln r.11nu~1 L~n lJflflfl LLfl::a-rnu mn~fl t~:u L~n ll11:U".l11~1tllJ~1L~n 
'IJ , 

LLfl::~-:1~1-:J 'J 1t~lJi1L~n ~-:~~::rh1iL~mn~m1L1mtfl~~ 
'IJ 

1.4 m1-:il~tl1::fflJn11rn 

n11i~tl1::a-um1m1 inuL~ntl;i:u1r.~ ~t~-:~i~ 1 u 1tl"ll t~-:Jn~n11:1..1 t~ m1mt f~1n 
... 'IJ 'IJ 

n11Li.'iUL ~ tl L~1r.J :1J f111:U~ffl :U~:: L1r.JUL ii r.J'U.Ehu1 mfutl1::r1 :U ~n"M1 ~1 :IJVI Gln ff~1n1"l"~n"M1 
'IJ 

n1::'Y111-:1~n"M1rrm1 (2546 : 41) nr.:i1T:h m1-:il~tl1::a-unT'lrnLt1V1fuL~n 

tJ;ju1mnr.~ 3 - 51] "il::i.ai-:il~LUU11r.Ji".l11LL~i~1u1tl"llt~-:Jn~n11:UlJ1m1m1~hum1Li.'iu 
"" , 'U '\J 

L~t~1iL~m1r.~uf~1ntl1::ffunTl"rn~1-:J Ln~f111:uf'Yln"M:: flmTI11:U "il1r.JTI11:1J 11:utf-:~Ln~m1 
'IJ 'IJ , 

W~U1tf-:J~1Wh-:Jn1r.J tl11:Uru ~~L"i'J ff-:Jfl:IJLLfl::ff~tl .... qjqj1 t~r.JijVIGlnn11LLiil::lL'U.1'Yl1-:ln11-:il'~ 
6'a... ~ 

tl1::fflJn1jffi~-:J'U. 

1.4.1 V1inm1-:il~tl1::ffum1rn 

1. -:il~tl1::ff1Jn11run11Li.'i uLLiil::n11L1r.~u fL vl t~w~u1L~n t~ r.1 t~-:J f1'11 :u 
'IJ 
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2. L'IXUL~nLU'Ui.l1f1~ ~'Ueh'lfl1111~fl.Jn11" fi1111~Uh fi1111LLCiln~h.J 

1"::VIi1.JUfl fl ~ LL~ ::u1U'Yl"l.. e:l.J ff.Jfi11Yi L ~n fl1 i r.J a rJ , ~ 

3. i'Ci!l~L~n1~fum"l"vi~u11Cilr.~l~fl1111i.l1T1~J.Jnun1"::u1um1" LL~:: 

4. i'~m11J1::Liiu w~u1n11 l ~LU'Un1"::U1'Un1d"tl rl1-1wi a L tla-1 LL~::LU'U 
' .d "'.I .-

~1'\.l, 'VI'U.J"l.. a.J n11"-;J Cilud"::~Umd"rn 

5. l~ertJnfld"a-'ILLiil::1511"lmii~1w1111lum"l"w~u1L~n 
~ q 

4.2 LL'U1'Yl1.Jn11"i'Ci!lJd"::~Un1d"rn 

4.2.1 i'Ci!lJ1"::~um"l"rn1~~uCilfl~a_,nu~Cil1'Ylmw~u1m1" ;ia LV1m::~11 

nua1r.11~1111:: LLiil::1"::~UW~'U1n11" L~a1~L~n'Ylnfi'Ul~W~'U1L~11m11inr.J1l1Yl 
q q q 

4.2.2 i'Ci!lJ"l"::~um1"rn1~~aCilf!~a-'!nu~m~nu.::m"l"L1r.~wi'"l..u.JL~n1r.~ii' ;iu 
~ 

L~n1~iil.Jiie:m1"::rh L1r.~uf~hulJ1"::~1'Yli11«~J.J 5 i.~ Lfl~auL'VI1i.l11"1';1 L~u i-'ILnCil ~m1u 
~ 

'YlCil iil a-1 LLiil::~Cil LLnlJ""'ru'V\1~1 r.J Cil'ULa-1 
"' ~ ... 

4.2.3 i'Ci!lJ1"::~Un11"lli1Ud"lJLLUUUd"lli1n11" ;ia U1"lli1n1d"'Yl-'l'Yln1~::LLiil:: 
'IJ 'IJ 'IJ 

4.2.4 i'Ci!lJ1"::~umd"rn1~L~ni.~1L~1.1 ~Cil 11-'ILL~u ~Ci!iluh iil.Jiian"l"::rh 

LLiil::U1 L~'Uaf!111l~Cil1Cil r.J er ~auLuuer ~UU~'U 'U ~1'U 1 r.Jfl1111 ~::Cil1n LLiil::L1r.Ju f1111rlU L~n 
,. ,. , '\1 

4.2.5 i'Ci11Jd"::~Un11"rn1 ~L~n:01Jiji11W'UTirlUL~n~u nu~L 'VI qj111 r.~l~ 
~1l1Yl LL 1 ~ ~ a1.1rh 5 a w\ an11L 1r.~u fluud"d"r.J1n1f'l~ au e1uiif!111.1 ~"1.1 LLiil::L1r.Ju fm1th ihn111.1 

'IJ q q ~ 

LLUUi111iia 1u~n"Mrn::w\1.J ') rl'U 

4.2.6 i'Ci!lJd"::~un11rn1 ~L~ niilJij im4'ufnu~a LLiil::LL 'VI ~-1n11L 1r.~uf~ 
'VI mn'VI iil1 mLiil::a rl1u 1n-n1Cil"l.. a.J L~n 

'IJ 

4.2.7 i'~ 1J1:: ~un11rn ~~\I L ~111 ~n"Mrn::iii£J~ ~ LLiil ::ti'n'M::n11 1 i 
-n1 Ci!lJd"::-;hi'uCi! iil a CiJ-;Ju~a ~ LL 'Yl"l"nfl rnTI1"1"11 -;J1£J lld"1"111 ~L uu~1u 'VI rt.J"l.. a.Jn11"i'Ci!lJ1":: ~um1rn 

• 

4.2.8 i'Ci!lJ1"::~Un11"rn ..f.J 1u~m~rn::~iin11"11.JLL~'U l l~1.J'V1'\X1 Lbiil::LL~'U ~ 
d'i~ifu 1u~1l1Y~-;J1.J 1Cil £Ji.~i.~m~m1"rnL i 

4.2.9 1 ~er1Jnf!1"a\l Lbiil::151.115u:O ~1u 111.11umd"i'Ci!l11"::~umd"rn J\lmd"11\l 
~ . 

LL~'Un11"~UU~'U'U~an1d"~a'U n1d"L'Ji11111n-;Jn1"1"1.1 LLiil::n1d"lJd"::LiJWYr~u1n11" 
q 

a.... o &:~~.Q...O 6'v v ,.:;;:~ cv cv 

4.2.1 0 -;JCiJ'Yl1~11"'U 'Ylf'I'UCil1£Jn11"1"1U1"11.1"l..a1.1iilLn£J1nUYl~'U1n1d" Lbiil::n1d" 
'IJ 

L1r.~uf"l..a.J L~n Luu 11 £JUflfliilU1m LCi!"iCi!d"a\1 h1 ~LuulJ1:: 1£J15uw\aw~u1n11"L~n LLiil::m1"1i'£J 1u 
'IJ • 
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4.3 m111Cj}n1Jn113Jtl1::-;h1u 

n11n11ll~1wfuL~nu1r1 3 - 5 i1 ~13J11f1U13J1i(j}LU'U.n1ln113JU1::1h1u"lt/l 
• 

VI ~1 mtl LL1J1J L uum1"1i1 r1 1 iJ,;) ~~u'U.LL~::L~n'Y1111Jl1 LL~ ~::1u11::rhn11n11ll u:: "l 1 Lrl ul~ LL~:: 
'II 'II 

EJ ci1,;) "l 1 m11l~n1ln113Jtl1::-;h1uiiVI ;nm11l~ u~::"ll umh rJ"ll u,;Jm111Cj}n1ln113Jtl1::-;h1u ~,;)it 
1. Vl;nm1i~n1ln113Jtl1::-;h1u 

1.1 ihVIUCj}1::rJ::L1~11um11l~n1ln113J LL~~::n11n11lJL iLm::~3Jnu1rJ 

I .df A I ,::I 

n~1~ m 'I.Hl,;JU1mnunl1 20 uTn 

1.3 n1ln"'fj3JfiL~nfla~1::b~elnLi:l'U.Li.~·1 L"li'U. 

n~1,;JLL-,i,;JHb~11.h::mrn 40- 60 u1fi 

1.4 n11 n113J fll1iifll13J ~3J Cj} ~1::VIl1,;) n11 n113J 1 'U. if),;) bb~::'U.u ni f),;) 
• 

n11n11llfll imf1m ituL VI Wbb~::mf1m iim~n ii1Jn113JflLlJ'U.11 rJ1Jflfl~ mlm] e:l rlbb~::n~ 3Jl VI ni 
QJ q q q Ql 

n1ln113Jrl b ~n LU'U.~1L ~3J bb~:: ~ ~e:l'U.b uu~1L ~3J bb~::n1ln113Jrll irh ;,;) bb~:: "l3J1 irh ;,;),r~ 1 i f111J 
'II 'II 'II 

'Y1 mh:: b[l 'Y1 J,;) d n1ln113J ri il E),;) f) f) mh ;,;Jn1 rJ fll111Cj} ~;unun11 n113J rl"l3J il f),;) f) e:lnfl1 ;,;) n1 rJ 
• 
mnirn L 'Vtm~n1l::"l~i.3-lmiiu mnu 'ttl 

2. "ll EJu'1J1 rJ"ll u,;Jn1ln113Jtl1::-;h1u m1L~unn1ln11llfl1l::'ll1ll111Cj} 1 uLL~~:: 

1ut/lu,;JLif11u1Jf1~3J~,;J~u"ltld • 
2.1 m1vr~u1mt1lJL du1 VI qj L 'Vt Ell iL~n "lill4'~u1f!l13JLL-ii,;J LL 1,;J"ll EJ,;J 

mt1m itEJ1 VI qjm1Lf1 ~ uu "l Vll LL~::fll13Jfl~u,;J LLfl~lL um11 iu1m::~1,;) "J ~,;Jfll1i~n1ln113J 

1~r.~ 1 iL~n "lilL~un1ln113Jn~1,;JLLi,;J L~'U.Lfi~EJ,;)L~u~u1ll Lfl~uu"l VITi1,;)m rJ~13Ji,;)VIl::Cj}u~1 
2.2 m1vr~u1mf1llL dm~n L 'YtEJ1 iL~n"lill4'~u1f!l13JbL-ii,;JLL1,;)"1Je:J,;J 

mt1m iim~n n11U1::~1'U.tf3Jl4'Ulf"l::VIl1,;Jfl unum ~,;Jfll1i(j}n1Jn113J 1Cj} rJ l iL~n LiJUi'U.Lfl~e:J,;J 
L~uill ~~ L~'U.Lnll~ u1l1'V'l ~n"li1 m VI~ EJ~'U.Lu,;J 1 um1LL~,;Jm rJ VI fiuiuiuuiffe:Jll 1 ie:Jtln1ru • 
~~1.1:: L"liu ~hfir1u n11Ln1 vlnu ~uLwitr11 '-:!~'-:! 

'II 

2.3 n1114'~U1e:l113Jru ~~111 Lb~::tl~m.J-:,f!ntli113J 111rJli113Jb'YtEJLi 
'II • 

L~niifll13Jf~nrl~~u~mu,;JLL~::~~u iifll1m~miu mf1LL~Cj},;) u un iiiur1 1 u~uLEJ,;J fu elwne:Ju 
'II 'II 

.'ffui~ ~ti1::V1 ci'Cj} Lll~~1n1rn1 Lrl' m v1' El LLU,;Ju""'u iim1mmL~::tlnu1l~umll1~uli113JL 'Y1 mL~:: 
m ~u1rl Cj}'\.t iruti u~,;Jfll111Cj}n1Jn113J~1,;) "J ~hum1L~u1 iL~n "lilii1 El m~~Cj} ~u h L~ un "lilfu 

m1~ EJu ~uu,;J mllfll13Jil u,;Jn11 "lil~ntlnu111Cj} r1 ~u~ LL 'Y11n~rnli11ll 111rJIT113J~~e:JCj}L 1~1rl 
1um~L5mhulrJ 

2.4 n1114'~u1tf,;Jf13JlttfrJ L 'VtEJL iL~nfl;m~rn::lttfrJfl~LL~::LL~~,;J ElEln 

f) ci 1-J L Vlll 1:: ~ 3J LL ~ :: El ci i l3J n 1J ~~ 'U. L il f) ci 1-J ii fll13J ~"ll "1i l rJ LVI ~ f) Cj} 'U. L f) ,;) 1 'U. n 11 rl1 n 1ll ~ 1 
'II 'II • 
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th::-,h1uiiii.ir..rfnnT:~rh:nuf,)n1::aJ~1::l,lf11111tl~u~ntJ"llf:l,l~ll.Lf:l,lLL~::~5u~,T111,]~1~L~n 
~ ~ 

i.~tl~u1in~1~1tl1:::il11um.h,i.lJ1Li.l1lu L"lfu futi1::'Yl1UuTVI11 vinr.Juuuuu~iu "llmh t1 
' 

rh T11111 i.l:: u1~i1,1n1 t1 LGl ULL~::Yl1,11ll. 1111nu ~5u tl~u~ ~111n!Jn~ n1"1i u ~n ~,1i111nu 

2.5 n11l'i~U1n11~~ Lvtu1~L~nL~vi~U1n11~~111Jtlfl~ tl,lLn~ 
:il1uun Ltl1t~uLYit~u ,]~~111~mJ L1t~,~1iuL~~m1rn LLntl"'ru~1 ~,1T111,]~n~n11111~L~ni.~ 

~ , ., 

i.lll. 'Ylll.1 ufitl11 rm~mtl~ tJUT11111~~ L ~u L iirui'Yl mn1ml'i~T1 t~nu L~ n TfuTJi1~1mL ~ Gl,l"li u 11 ~ 
~ 'U , '\J 

' "" "" ~1, GJ 'Yl~~u, f'lm~nuuni.ln1U'Yl tl1::n u1J u1~11 ~1u-;l~ 1 ~L~n i.~LGlULn 11n11~m~nri 
L ~m::i.l11nu1t~u r.h,1~~1n~ ~1 tJ tlmLntl ... ru~11 ui11~t11:::il1i'uLL~:: 1 um1Yl1n~n1111rf,.yhuu ., 

nGl11 ci uti nGl111 ~ni~1m1 tJ1JT1T1~ 
, , Ql , 

2.6 n11vi~u1111M1 L rtu 1 ~L~n i.~ii1un1i.l1 in1M11 un11~ui.l11 
n1tJ'Ylu~T11111fffnT11111Un~~ T11111fT11111L"li1h1u~,~1,1 G) ~L~niitl1::i.lum1rn ~,1T111,]~ 

~ ~ 

n~n1111111M1 L 'Yl tJ 1 ~iiT11111~ ~1n~ ~1 tJ 1 'Ui.l111Vi LL 1~~ fl 11~df fl ~ fln11L1tJU f ;U,1tJ~ n ~~ 1 ~L~ n 
~ , ~ 

fnn11ehu LL~::1JT1 ~1n1~LL 1~ ~ u 11~ f:l,l L uuLL1J1J u ci1,1~~1 un111 in1M1rf,d~ u,l ,h;:t, (), 
• 

~rrnm1,]~n~n1111'Yl1,1111M1~L~m::i.l11nuL~nLuuGt1fi'qJ 
2.1 m1ll,lLi.l111~~u1m1LL~::T11111~~i.lf1,i.l11fi' L rtu 1~L~n i.~vi~u1 

Tl1111~~1L ~11 i-lf1,1 i.l11fl L~r:i1 tl'Yl El~ El1111 rnT11111fffn LL~::L ~'UT11111i.l1 tJ,1111"1Jfl,l ~,1~1,1 G) 
~ 

1u1Ji1L~ tJ 1 in~n1111~~ti::LL~::~u~1LU'U~fl 1 im1LT1~ flU L ~1 LL~::,],1~1::m11~~U1n11 1 ~ 
ti1::~Mi~,1~1,1 G) ~111T11111~~1L~11 i-lf1,1 i.l11fl"ll fl,l L~ nLGl'U1J'Yl1J1'Yl i.l1111~1 ll.1111 LGl'U~1,1 OJ ~ , J 

LGl'U1l1 LGl'U'Yl11tl LGl'Ufiui-lf1,1~,1~1,1 G) L"lfll. LL'Yi,lLaJ 1U'Yl1,1~1,1 G) "1~"1 (n1::'Yl11,1~nM1Tin11, 
~ 

2546 : 35 - 43) 

i.l1tiL~i1 ~in m1,]~ 1h:: i.l1Jn11rnLL~::"ll u 1J"lh t1 m1,]~ n~ n1111tl1::1hi' u 
• 

~ f:l,l,]~ 1 i T11e:l1JT1~ 11rf,1n~n11111 'U i fl,1L1tJULL~::uuni f:l,l L1tJu n~n1111n111 in ~1 11 L du 1 ~ ni . ., 

LL~::n~111 L dm~n n~n1111 LU'U11 tl1JT1Tl ~ nGl111 ~ niLL~::nGl11 ci f) tJ n~n1111vi~U1 fl1111 rn ~~ h 
, q C&l , 

" n~n1111vi~u1n11~~ n~n1111vi~U1111M1 11:1Jlf,ln11ll,1Li.l111~'U~'U1n11LL~::T11111~~ 

i.l"h.Ji.l11flL vtu 1 iL~niivi~u1m1L ~m::i.l:unu1mL~::L~11mm1n tJ111Vi 

1.5 m1tl1::d'Juvi~u1m1 

n1::'Yl11.J~nM1Tin11 {2546 : 6-8) 1iLLU1'Yl1,1i1m1tl1::d1uvi~u1m1L~n 

u1tJ 3-5 11 Luum1tl1::d:iuvi~u1n11'Yl1.J~1u11,mtJ u1111nl ~~h i.JT111 LL~::i.l~tl ... runn . ., ., 

"lJ fl\IL~n L~ tJfi muurn::1J1'Un11~ m tiu.J LL~::LU'Ull1'U ~rt\l"ll u,ln~n1111tln~~,)~ 1 iL~n 1 mL~~:: 
l'U tl1::dJUL yt uYhl11Ut.1tlfuti1.J 11\1 LL~'U n11,]~n~n1111L yt fl ll\1 Li.l111 1 'UL~nLL~~::Tl'U vi~U1 

• 
m11"il~:U.J~mr.J"llu,~ini.l~1 m1tl1::d'Juvi~u1m1T111U~~rrn i.Jd . . ~ 
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1.5.4 tb::LiiUEH.h-1 dht.1::U1J ~n1111..1 LL~ UL~ un 1 iLfl~el.."l ii eJ LL~::~ <il 

uwrini.1Li1wv\~mnu ... 
1.5.5 1..h::L:Oum:JJff1l1'V'l~1..., ~1r.~1fim1'VI~1n'VI~1m'VIm::nuL~n 11:JJtf..., 

1iLL'VI~..1"liu:JJ~'VI~1r.J '] ~1U 
"IJ 

~1'VIfu1fin11th::L:OurlL'VIm::ff:JJ fl111inuL~nrliiu1r.J 3-s i1 i.~LLri m1 
q 

ca.,.. o.,... .cl A 0.,... ~ A 6"'1&1 ~ 

ff.."!Ln<n n111JU'Yln'V'lr)<iln113J n11ffU'YlU1 n11ff:JJ1l1Hlli n111Lfi11::'VI".llel~~~1n~~..11UL<iln 

rluiui.i'uci1..1 ii1::uu 

ff1UL~i1 'VI ~nn11i'<nn~n11:JJm1?lnH1U9l:JJ1r.~ i Uff1:JJ11ni'<n fi<il'VI ciu i.~ 
, ... q 

<i113Jfi113JL'VI:JJ1::ff:JJLL~::fi113JffUh"llu.."IL~n f111iin11vr~u1L~n1~f111J"Yf..1 4 ~1U ~el ~1U 
·h.Jmr.~ ~1UB11:JJrnLL~::~<ilh ~1ui.Jfi:JJ LL~::~1uff~u"'ruru1 ~.J~ffuuibi.uufuh1·um1i'<il 

"'"' "IJ 

n~n113JU1::-;h1um:JJfi113JL 'V\:JJ1::ff:JJ".ll el.."l ff1l1'V'l LL l<il~ el:JJ LL~::ffmu?lnH1 L~ 

1.2 3.11 (?l"HnunT'i'~m:t1ti~3J-l u tV: unT'itl"i::nuflmn1vtn1 u1u'7m\l ... ... . 
n1::'Yl11..1?lnH1Tin11 i.~iin11U1::mf'l1 in!Jn1::'Yl11..1i1~1 r.1 1::uu 'VI~mn rn<rf 

1fin11u1::nuflrnn1'V'lm1?lnH1 'V'l.f'l. 2553 rlufuu1.J1mJ 11:JJtf...,u1r.~u1r.~n11u1hu 
q • ::.J 'U 

n11?ln H11 U 'Yl f'I111H~ ffel.J rl Tl1'VI U<il L ih'VI:JJ1 r.J LL~:: r.J'Ylllf'l1 ff<ilfu ci1..1-i<n L ~U 1 un11vr~u 1 , 
fl lli1l1'V'lfiU L 'Yl r.J LL~::m1?lnH1 L 'Yl r.J 1 UelU1fl<il n1::'Yl11..1?lnH1Tin11~..1UfU:JJ1<il19l1Un11?lnH1 

q ... 

u~:JJ1r.~ 1 ~L 'VIm::ff:JJLL~::ffu<ilfl~ e1..1nu L Yim.b i.u ltm1'14'~u1flrnn1'V'lm<i11~1um1?lnH1 LL~:: 
.u cu q .u 

L vi e:J1e:J.."Jfun11U1::L:0uf1 rnn1'V'l1l1 r.~ue:Jn ~.Ji.~ e:J e:Jnu1::mf'ln1::'Yl11..1?lnH1Tin11 L ~e:J.."J 1 'VIL i , 
:JJ1<i11~1Un11?lnH1U9l:JJ1r.J L Yie:Jm1U1::rlUfllli1l1'V'l1l1r.J1U"lle:J.."IffmU?lnH1 Lfle:J1u~ 27 ... ... , 
n1n!J1fi:JJ 2554 LYie:JLUU'VI~n1um1Lfir.JUL~r.J.J~1'VIf1Jffn1U?lnH1 'VItbr.J.J1U~Ui.."Jn<n LL~:: 
~TUn..11UL".ll<nvfurlm1?lnH11um1'!4'~u1ll.."!Lff1:JJ ffUUffUU n1n1J~HL~ LL~::~<il<i113J<i111~ffe:J1J 

, 'U 

d 'i.o' Qo 1).1 Q.or I A' ,::::9: I 

fllli1l1'V'ln11f'lnH1LL~1 mnwm 5 mu 11 :JJ1<i11~1u 51 <illU.."I"D' ~1nm1f'!nH1'V'lU11 , ... 
3J1 <il1~1U ~L~ m nu n11i'<nu1::ff1Jn11rnn11L1r.Ju TI'Yl rn m ff<ilf i.~urim <i11~1U~1U~L1 tJU LL~:: 

.u cu tUI 'ij 

' ' " v ..... d ~ Q & ~ Q...l,.;;:l 

:JJ1<il1~1U<i11Un11~<iln11f'lnH1 fle:J:JJ1<ild~1U'Yl 1 rl..13J1<i11911U'Yl 5 <il.."IU ... .... .... 

.,;::t ~ Q CV V I 

:JJ1<i11911U'Yl 1 L<nn:JJ'V'l~U1n11<il1U11..1n1tl ... 
i1u.J~~ 1.1 iiJ1'VIunlt1Uff.."JLUU i.ummnrn<rfm<i119l1U 

'U ... 

i1u..1~rl 1.2 iir1nM::n11Lfl~e:JULWJ<il1:JJ1tJ 
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i1U\I,r.yj 1.3 ii ~"llilit~1 Unl1~ LLi:Hl"ll1l1Yl"ll el\1 ~'U, , ~ , 
i1U\I,r.yj 1.4 'VI~nL~tl\l~el~fl11::fiL~tl\l~el hfl ulJ1iL VI~ tltl LL~::~\IL~Yl~~ , , 

i1tl.J,rri 2.1 i1L1.JLL-;i1J 1~ iif1111lmnri~~u~mu\l 
~ 

i1tl.J,rri 2.2 iif111miuhLL~::n~1LL~~\Iuun 
i1tl\l,r.yj 2.3 fl11Jf11J el111J nr~uL el\1 L~L'VIm:: ~llfllJl tl , 
i1ti.J,r.yj 2.4 ~W'll'll~~u:: ~u~1 nl1Lfl~uUL'V11LL~::fnli111l"ll'1~ 

i1tl.J,rri 3.2 iif1111loJtui~£1~~1~ ,r1m'VI~mLu.J1.J"'u , 
... 0 0 

G..oo 1 ,:::1~ 1 o I G..oo '&.'A 

~11J\I"ll'l'l 3.3 L~ULL~::l'l1\11U111lnU~eJU 
~ 

i1U\I,r.yj 3.4 lh::VHl ~~Um1ll~Uti111lll'l mL~::m ~u.1fi ~U iruti eJ 

m~1~1uri 4 L~niivr~u1m1~1u~~1.J'runn ... "'"' 

i1tl.J,rri 4.1 ~uhL1t~wf~.J1uui1 i"'nm1lurl1.Ji.Jh LL~::fnm1L1t~wf 
~ ~ 

i1tl.J,rri 4.2 iif1111l~~11ut~u~Lfimnu~.J~1\I 'J ridi~~1nu1::~un11rn 

... 0 
CV I d..:::l ,:::A A '1.1 ~ 

~11J\I"ll'l'l 4.5 1J~'U,~'U,1nl1LL~::f1111Jfl~~11\l ~1-:ifl 

3J11?1'Hi1'UfPl1'l-\il?l fl1'i~fl'lt1 ... 
1J1 ~1~1'1.1, ri 5 fl1U nu1i.J1U~11JlJl'llJ1l'l'VI'U1ri eJ rl1\l iilh::~l'l TI1l1Yl LL~:: d1~u1::~l'lTI~~ 

... ~ :.J 

i1U\I,r.yj 5.1 f11iif1111JL'li'1h uf"ll'ru1 'VI~nnl1 LLG'l::li111J"ll'1~"llel\lnl1i~ 
~ "' 

m1~n~1u~1Ji't~ LL~::~1m1trU.1mu1:: t~n~1 "ll'L um1i~u1::~um1ru ... , 
i1u.J,rri 5.2 Y11i~'l'l1LL~um1i~u1::~um1rnri~e:J~"~u\lnu'V1~n~~1m1~n~1 

~ ~ 

U ~lll tl LL~:: ~11J11tli~U1:: ~1Jn11rnn11L1 tl'U, ffi'VI ~1 n'VI ~1 tl ~e:J~ fl ~ eJ\IrllJ fl111J LL~n ~1\1 
... ~ 

'l,l I 'lJ I 
Q...l I dd A V Q...l d d V ACL.o A 

~11J\I"ll'l'l 5.3 f111J1'VI11~~m1"ll'm '":it~U l'l~11\11U.m "ll'\11J1n 
~ 

i1tl.J,rri 5.4 f11 1i~m l'lfl t u Li.'l ~riL'VIm::~ll ~e:J~fl~ e:J.Jnuvr~u.1m1"ll u.JL~n 
~ 

i1U\I,r.yj 5.5 Y11 1 iLfl~eJ.Jii ell~ LL~::u-:i::dJU. vr~'U.1nl1L~n u rl1\I'VI ~1n'VI ~1 tl 
~ 

1.'nU'":i1 tl\11'U,~i,'lvr~u1 nl1"1.1 el\1 L~ n mi tfunf11el\l , ~ 

... 0 0 

i1tl.J.:ziri 5.6 f111~ mLi.'l::vr~u1n11i~m-:iL1t~ufri~u 1u~~"ll'e:J1J u~:: 1i~l.'l 
~ ~ 

1u.m1ufum1i~u1::~um1ru 

i1u\l,r.yj 5. 7 Y11i~~\ILL1~~ e:Jll 1 id1~m1L1t~ufl~~~ e:J~ L1i.'l1 
~ ~ 
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~111-"~,r.fi 5.8 fl1ih..l rhiirwufli?iniH~n LLi.i::~1.1nfl1a-"~ 
~ ~ ~ 

~1U-1,r.fi 5.9 fl1ih~LLI.i::fl113Jffl113J ~13JTH11 'U.~1'U.n11~m~nu;i3Jlr.J cu .. '\1 .u 

~1U-1,r.fi 5.10 fl1i~Yi1~11ihl~ULLI.i::ltl3J1 L~i~1El-'IL ~a1 "111.!1:: 1r.~-nlli 'U.n11'14'~'U.1 
~ 

~11.l'1.~·:h 3J1~1;i1'ii.~1'U.~L1r.J'U.L~3Jij 8 3J1~1;i1'U. ijn11Uf1JLU~r.J'U.LU'U. 4 
, ""' cu .., ... 

3J1~1;i1'U. ~a~fl~a-"~~13J'W'~u1L~m1_, 4 ~1u~a ~1wi1-1n1r.~ m1:1Jrn~~h i-'lfl:IJ LLI.i:: ... 
fi~U .... q]qj1 .fiL uu1 'U.l·'l ;n~~1n11~n'IY11::~1JU~3Jlr.J LLI.i:::IJ1~1~1'U.n11i~m1~n'!Y1 (~1'U.fl~) 

-;nm~3Jij 2 m~1;i1'U. ufuLU'U. 1 3J1~1;i1'U. 10 ~11l-1,r ~-1fl1El1Jfli.i3Jn11'14'~u1fllli11TVm11 
"" "" .. 'I 

i~m1L1r.~uf 1~mttvn::m.h-1fl-'lm~1;i1'U..fi 4 ~11l-1,r.fi 4.4 liLL~~_, 1 id~'U.fl113Jff1Tlru mj1-1 fi_, 
~ ... "' 

.fi~fl-1'14'~'U.1fllli111'V'lL~n~1'U.l'Ylr.l1~1~~f flrn~~1~~fi-'ILL~b::~1JU;i3Jlr.J 
q ... 

n11L1r.J'U. TI'Yl r.J1 m ~~n 'U. 1::~1JU;i3Jlr.J L U'U.n11~ f)1J ~'U.El-'lll113J"l11 ~ LLI.i:: 
~ ... 

~_, L ~1aJ'W'~u1n11L~n 1 un11L 1r.~u fl:l.i n ll113J"l11 ~ LLI.i::'W'~u1l'ln M::'Y11-'~ ~~tl .... ruru1 ~1-1 ') 
~ "' "' 

L iia-1 "il1 m~ n 1 u 1::~1JU;i3Jl r.1 ijlld13J"l11 ~"ll fl-1 n11~u L ~1::'VI1fl113JfLLU1Ji'Yl m ~1 ~~f fl r.i1 u 
... ~ ~ 

~'U.Lfl-'!~"il~-1 L "li'U. uni'Yl mm~~f n11~-'!L~13Jn11L1r.J'U.fa r.i1-1L 'V\3J1::~3J 1 'VIL~rf_,n1::1J1'U.n11 
q ~ 

L1r.J'U.j'LLI.i::Lb'U.1~~ L ~ r.J1rl1J hn ll113J"l11~LLI.i::~-1 ~1-1 ') 1fl1J~1 El r.i1-1 L 'V13J1::~3Ji-1 LL~1::iu 
U;i3Jlr.J"il::"Ii1r.J~-'IL~13Jflrn;nMrn::maJ1r.~lii.i1T1rutf_, 4 ~1u i.~LLfi ~1wh-1n1r.J ~1'il.fl11m~ 

... q "' 

LLI.i::~~ h ~1ll.i-'lfl3JLLI.i::~1ll.~~tl .... qjqj1 ~_, LU'U.n11L~1r.J3Jfl113J'V'lfaaJI.i1'VIfum1~nM11 ll. 1::~u 

u1::naJ~nM1~ fl '1.1..1 LJ1'V1m r.~ i.i1Ti'ru 1 um1i~1.l1::~um1rnL 1r.~ll. TI'Yl mm ~~f~ fl 
"' ~ 

ca.,..o .... d. ca.,..o A ~ ""' cl fi" 

1. LL~~-1 fl113J ~ 1::'VI ll.n1 L n r.J1 n 1J ll113J"l11 ~ LLI.i:: ~-'! Lbd ~ l.i fl :IJ'Yl:IJ ll. Mr.! 
~ q 

~f1-1ifll.~1ll.n11f1-1iifl1.1lju1i n11ff111"il n11i-1Ln~ m1i-'lfl1fi13J LLf1::n11LLf1nLU~r.Jll.~-'!.fi 
f1'll.'V'l1J 

0 A a '1,;' I t .... I ,.::::1 

2. m L ll. 'U.n11~1J L~1::'V\1fl113J1fl r.J1-1-11 r.J~1 rJ ~ll.Lfl-1 fl r.Jl-1 L~1LLI.'1::~1 :IJ 
~ 

LL1J1J.firl1'VIll.~1i113Jtf-1Yi1il"iln11:1Jm:!Jfl1Lb'U.::U1 1ll.m1i-1Ln~ n11i-'lfl1fi1:1J n1111-'ILLf..lll. 

o ~ A .d ... 

n11~111"il n11~11"il ~flU LLI.'1::n11~fl ~11~-'I'Ylflll. 'V'l1J 

3. LL~~-'!fl11:1J L -iJ1 l"iJLLf1::fin~LLl.ifnM1ll11:1J"l11~ 
~ ~ 

4. ~1Jf1'll.LLI.'1::~ll. 'Ylll. 1 L~ r.Jdrl1J ;nMrn:: fl-'lflU1::n fl1J"lJ fl-'1 ~-'I ~1-1 ') LLI.'1:: 1 i 

~_, L 'VI ~1,f "\.!, i.~ f) r.i1-'!Uf1 fl~rlr.J 
5. fLLf1::~13J11fl1 i~-'l"lJ EJ-'Ili L Ull.L 'Yl fl1 "\.!, h ~f) r.i1-1~1 r.Jl~ m.h-1 L 'V\3J1::~:1J 

~ 
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i'Yltn~la-~fml::L 'YlfiL u Lflfim.h-:~a-f1-:Ja-11ff 

1.3.2 Glf1'1::'h~ ru~ il\J LL '"'lf11\l n1'1i~ n1'1L~ti'WTIYI I.11A1Gif V~ft..l~a.l'l t1 
u ~ u 

n1a1Jmlil1;j1Un11L1rmn'Ylmma-~ftl;j3-J'ltl tl1::naui.tl~1mn~1;j1Un11 
.u 1J "" .u 

L1tJuf"li1-:~.ffutJ;j:IJltJLLfi::~Ti1~ 11:urf-:~iu 15 m~1;j1U L~tJ-;)~~1:U:IJ1~1;j1Un11L1tJuf 
'\1 .u ..., "" '\1 

i'Yl t11~1a-~f1::~un11~mt1.ffuvfu;j1U rf-:~ 8 a-11:: L ~a 1 ia-a~f!Gta-:~~a dla-:~nu1::~u 
"' 

d ~ ~.etA. Q.,o 0 ~A, 
Glf1'1::YI 1: Glf\J3J'7f'lw1n'U n'1::'U'l"n1'11Pl1'l\1'7f'lVI 

m ~1;j1Un11L 1tJu f"li1-:~.ffutJ;j:u1 t1 
"' 'U "' 

' 
1. Li11T;J imtru.:: LLfl::lJ anmXTrhJ El-l flltl1::1l1 tiUfln"lle:J-li1-ln1 ti~ULEI-:1 

tlnu1i~u i.~rm~ a-:J~l:U'VI ina-"lle:JU1aJtJLLf!::a-1:U11n1 itl1::a-1'Yl i:u rfa-rf-:~ 5 L1tJu f~-:~~1-:1 bJ 
~ 'U q 'U 

n11'Yl~fl El-l afitl11 tl L ~ tl1n1Jn11L 'il1ru L ~lJ L~ LLfl::n11~11-:Jifi ~"..I El-l ~-:I ijifi~ ., 

3. Li111'il LLfl:: L tJ1tJ1J L fi tllJ imtru.::"ll fl-l~"nLLfl::i~11 U~-:1 LL 1~Gt eJ :IJLU'ilUii-l 

.... """ fl n 1tnl.::"ll El-l ~ULEI-:1 Lbfl:: ~flU 
'U . ' .ct .etA. Q.,, A. IJ,J 

Glf1'1::YI 2: '7f'JV'In1JG~l\ILL'l~nti3J 

:IJ1 ~1;j1U n11L 1tJ U f"Ji1-:1.ffu tJ ;j:IJltl 
"' 'U "' 

' ' 0 A V 0 I ,:::t O,...A V 

4. a'111'il a' -:I LL1~ fl eJ :1J 1::1J m LL 'VI U-:1"11 El-l ~UL El-l L 'Yl tllJ nu a' -:I LL1~ fl eJ :IJ LLfl::lJ eJ n 
q 

i.~--.h~ULEI-:1 ijfi11:1J i:uoWWITnlJ ~-:ILL 1~Gt eJ :IJ~-:1~ El-l~ LLflfn1t1 
'IJ 

5. Li111'il ~-:1ft L n ~ifu~1 :IJ li11:1J"l51 ~ L tJ1 tllJ L fi tllJ nu ~-:~ft:u U 1t£f a-f1-:~ifu 
q 

aiitl11tJn11lbm1 i ~-:~rh 1 iLn~rf-:~tl1:: 1t~-nuLLfl:: 1 'Yl1t . "' ..__ 
GlfT'i::YI 3: Glf1'1Un::Gil3J'UVI~ ti\JG~f1'1 

:IJ1 ~ 1;j1U n11L 1 tilt f"Ji1-:1.ffu tJ;j :IJl tl 
.... 'IJ .... 

6. Li111 'il a':IJ U~ 'Yll-l n1 t11l1 'V'1 LL fl:: 1J an tl1:: 1 tl"nULL fl:: 1 'Yl1t"ll a -l ~ -l ~ 1-l bJ 

. . . 
"' "' "' Glf1'1::YI 4: LL'1\Ittn::n1'1LAnti"YI 

m~1~1Un11L1tJuf"li1-:~.ffutl~:u1tJ 
"' 'U .... 

8. ~111'il~11'ila'fl1J LL 1-l LL:IJL 'VI ~nLLfi::LL1-l1 U:!Jtl1-l 

9. 'Yl~fle:J-:JLLlil:::a'1U 
q 
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l!~"'~ 9179G ·~·M 11_!-ft~(1LHU~!.LLH .. ~l:!Ul!'<l. 

n. 
ftL~f't1.11~1!.l~~:::!.Lk1 v ftL~U88~[111~~::~11 Ul!'<1.8_{f.l,VI. OG ~ft'<I.~,.,.U.J!>lU,.,.~'<I.8_{f.l,VI.'t1.1J1~~ . ~ 

C1"' ..,. 11> "" 
U!.Lftll:!~_£3 '11.L.!!!.~Lrt 9 ~ ~,.,.U.11_!-ft.!!(1'11.llonp;.f't1.11~ 1!.LU't1.L.!!!.~Lrt!}ULIW8'11. 

,. " " 
'11._!-L~::!.f1~f:!:'t1. 1, (, ~L~_ltl!.Uf1B }~l:!L~LI1 U.f:~LU.!.LU't1.t.I1::!.U,tL l,!.LUUL~ 

~ ~ 1 '11.1 ~ U. 1:: ~11}~!:! L~ Ll1 U.f:~ 8 lf.H U.1:: ~11Jl.!l.l11 ::r. (111 L!.f1!! 8:: ~11'11. ~ 11~ ·g ~ 

!.~l:!L~LI1U.l~~rt::~11 ~!.!.l:!~L!.l:! 
,9 "=' ~~ , .-& 

n. "" 
~~ftll~ !.LUL't1.~'11.~ft !. '11.11!. 1!.LUU!.I1!:!'11.~~!:!11::~11'11.L.!!'t1.M '11.1f.!.~l:! L~LI1 U.l~LU.!.LU't1.t.I1::!.U 

- ~F" ,.. ~ '"lt "" - ,f' ::: ,9 -

:: H U ,.,.U.,tr. 1,11 ~ 111 L ~ ~ L fa 8 118!:! ~ l!. ~ ~ l!. L,P '11.1':1 11 ~ L l:: ~ 11 ft L l1 L !P ~ ~ ·v ~ 
~ 

... n. ... 
11_!-ft.!! (1 '11.llo~lp;.f '11.11~ 1!.LU '11. L.!!!.~ Lft 

~ 

IH!1tL1 ~Lt1::l!11!.1J.l~l~lRU.t.L'GftiJ.ll~lt!.!.!J :g u.::.t.l~ 
~ ~ ,P "=' "=' F' 

~LUl8~~111.1 ~U.1'11.1J1~~~8~U811::~11~l!.l.p "£ ~ 

'11.~ ~8111!.~l:!L~L!.L~~LU. 'IU!.LU!iUL!.ri 11 Lf1!l8::~m~t.!.Ll:! .G ~ ,.. ,r"..9 ,9 1.. - 0 

... n. ... 
11_!-ft.!! f1'11.llo~lp;.f '11.11 ~ 1!.LU't1. L.!!!.~ Lft 

" 
~lUt.G::l!11!.1J.l~l~L!.l~ :L u.::.t.l~ 

.. I"' 
n. n. 

'11.~~~1~~LUL8{:Ll::~11~U. 1::!.(1!Jll::'lt1HU!! 

~~(111'11.11~(11!.LU::~11U~1~8rr.(, ~L~f18U::!.(1~~8 f18l:!~l!.~ ~l!.L,P -~ ~ 
... n. ... 

11_!-l't.!!f1'11.llonp;.f '11.11~ 1!.LU't1.L.!!!.~Lft 
" 

U l!1L'GII.L'l!fl11ti.R~fl1!.lUttt.rt::.t.U :g ~::.t.l~ . . 
rtl:!::Lrt'<l. 1~Lfa 8Jl.!l.l11 ::!.(1,tLl,!.LUU8f1::m1l~~Ul,'t1.L~~!!M,tLl,!.LU~l!.L,P ·a~ 

... n. ... 
11_!-ft.!!(1'11.llo~lp;.f '11.11~ 1!.LU't1. L.!!!.~Lft 

" 
tl.lL'NHA. :s u.::.t.l~ 

..... I"' 
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1. a1r.n::111r1uan (11.1-1) 

2. 1h::tf1'Yl~iJ«Ll (11.1-1) 

3. tlfiu1i~u~13JrH~-n~"lleJU1aJrJ {1 1.1-1) 

4. nTJL~1ruL~1J t~LL~::nTdciiTJ-liil~"l..tl-l 
"' 

~ULtl-l (11.1-2) 
0 0 0 

a &ll Cl,.l d ""' cv ~ 

2. L1tl-l111LnrJ1nUUm1~LL~::Lltl1U'YlLL1~~tl3J 5. ~m~ru::"l..eJ-l~ULtl-lLL~::r-JaU (1 1.2-3) , ~ 

~ ~d.o.X A ~,J fi' 

L~n 6. Ll-l'YlLn~"l..U~13Jll113J"l51~ LL~::Ll-l'Yl3JUMrJ , 
... .K 

Ll11-l"l..U(1 2.2-5) 

{12.1-4) 

8. ~.:Jfli5i~LL~::~.:JLa.ifli5i~ {1 1.1-2) 

9. n11L ~1qj L~U t~ LL~::m1cii11-liil ~"ll ti-l 
.., .. "" 
Ll~1LL~::'V'l"l5 (1 1.1-2) 

1 o. nf'V'l mn1ll113J"l51~ (1 2.2-5) 

11. t~mL~::md"LU~rJULLU~-l {1 6.1-1) 

12. lh1n!Jm1rn'Yl1-lm11fi1Ll~fLifa-:~~u 
{1 7.1-12) 
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~111-J 1 ('iit!} 

13. ~.J'ii1.J 'J 1uii1G"J1.h:-;h1u (1 3.1-6) 

14. n11LU~t1ULLUG'l.J"llti.J~.J'ii1.J ') 1uif1~ 
tl1:-;h-lu (1 4.1-8) 

15. LL1.JLL1iL~~n LL1.J1'!X3Jri1.J n11';13J 

n11G'ltltl (14.1-8) 

16. ~G'l"lltl.Jn11tltlnLL1.J (1 4.2-9) 

17. YH~-.J.J1ULmfi1 (1 5.1-10) 

18. L'Ylf11uh~t~1mf1 (1 7.2-13) 

~ t:~ ~ .::t 'LI 

~mm~~ : 19. n1:1J1Un11'Yl1.J1'Ylti1Y11ffG11"llUYIU_!1U (1 1.8-14) LLG=J: 20. m1L1tJU~ 

l'Yl ti1Y11 ffGlfLLG=J: L 'Ylfl1 u1G=J ~ .ffu vfu~i1U(1 8.1-15) 1J1lli1n11tl rJ1 'U. 'Ylfi ff11:~fl11L1tJwf 
~ ~ ~ q ~ 

l'Yl t11Y11 ff~fLLG=J: L 'Ylf11 U 1G'J ~ ffff1'Yl. ff.J Lff13J 1 ~fl1U~3Jltl i~tl1:ff1Jfi11rnn11L1tJu-f~1 t1 
~ ~ ~ 

n1:1J1Un11L1tJu i'LL1J1J ~u Lff1:~1f1113Jf'Yl1.Ji'Yl mm ffG1f~tl1:n ti1J~1 t1 ~m~rn:ff1flfil l~mi 
~ ~ ~ 

1. n11aJff1U"i13J1 um1<tf.JTllfi13JL 1i.Jl'Ylt11Y11ffGlft~rl1.JJ1 t1 

2. m1rhm1ff111';JG111';Jffti1JLnu111J113Jiti3JG'l 1~tJm1i.Jm~ ff111';J ~ufi'u ~1t~ 
~ 

' Q...l .dil o 'LI A-=1 o::.i Q...l a..; 

'YlGl G=J ti.J LLG=J:uu 'Yl n ~G'ln11ff111';JG"J11';J ffti1JG11 tl11lm1m ~m:ff3J nu1 t1 

3. m1~ti1Jrhrn3J~<tf.Jifu1G"JtJ1i ~G=JnT'.iff111';JG111';Jffti1Jmfff1.JTht!TI1J1tJ~:ih~Gl~G'l • 
4. fi11U1 L ff'U.tl ~ G'l n11ff111';J ~11';1 fft11J 1 ~ rl1J iJ5u~1 til IT~ L ~ 3..11:: ff3J rl1Jltl LLG'l:; 

~ 

fl113Jff13J11rJ 

Utlfi';J1fi'd fffi1U'U.ff.J Lff'13Jn11ffti'U.l'Yl t11Y11ffGlfLLG'l::L 'Ylf11 U 1G'J ~ ffff1'Yl. rJ.J L~rh~uG11 ~ 
f11ti~3J1tJf1T.iU'.irn1m1n1ti1J m Gl".i~1u nTH 1t~u TI'Yl mm ffG"Jft1~3J1tJ L i11 u m1iG1 n-;J n1".i3J 

'\J ""' cu .., cu .., 

tl1::-;h-lu m3J~~nff~1m".i~m~nti~3J1tJ Yl'Ylllfln11"ll' 2546 LLG=J::f1111~irL1tJul~vr~u1m1 
'\J .., q cu 

LL U 1 ~~V\ ~ nn11'Yl1.Ji'Yl LJ1 Yf1 ff~f rlnM:nd::li1Un1d'Yl1.Jil1 rJ1fl1 ~Cilf LL~:; L "ll fil fi~'YI1.J 

1'1'1 mm ffG"Jf t1 rl1.J L ~ m::ff3Jrl1J1::iutr~u1m1LLG=J::u1u'Ylm1L1tJu f"ll ti.J L~nti~3J1tJ 
~ .... 
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U1::~llnl1rnnl1L1r.Juf~1r.Jn1::li1Un11L1r.JUf LLllll;liL~1::~1f11111f'Yl1..Jl'Ylr.J1~1~'ilf LL~:: 
'II 'II 'II 

aJ..J L U U~Ull ~U U tf..J L~111~~U1n11L<iintJ~11lr.J 1 U~1U~1..J G1 fl rh..J 1 rfL ~111::~11rllllr.J LL~:: 
'I , -'J J 

inr.J111lll"l.le:J..JL<iimL~::1rf~e:J'ilf1~e:J..Jnll~~n~'il1nl1~m~11::illtl~111r.J 'fl.~. 2546 LL~:: ih1m~:: 
'II ... 

n1::li1Un11'Yl1..Ji'Yl m~1~'ilf ih';J 'ilfl~Yi~~ e:Ji'Yl m~1~'ilf i..JJu1 un11~~u1'Ylm~:: 
n1::li1Unl1'Yl1..Ji'Yl m~1 ~'ilfl uf!.f..Jd ~..J 1 in1e:Jll111 'il1~1Unl1L 1r.Ju TI'Yl m ~1 ~'ilftl~111r.J L uu 

... 'II ... 

~ ~n 1 un1111..J LumLL~::n1~U'ilL tie:J~1n11i''iltl1:~11n11rnn11L1r.Ju fi'Yl r.J1~1~'iln ULL~u 
'II 

m1i''iltl1::~llm1rnn11L1r.Jufn';Jn1111Lmmh::~llm1rn ~~1-:ilr.J~f1..JifuLe:J..J 
'II 'II 

0 "' I Q...<O A .:9. ,::{Q,..oo.d, a,...A .o::::i 

(Learning)LL'iln'il1..Jnum11f11111f1'ilLL~:: f11111L"l5e:J 11'il..JU n~m 'ilU'il~~1"151:: (2551 : 35) • 
mh1'"h n11L1r.Ju fL uun~ Ln"l.l e:J..Jn11L tl~r.JULLU ~..J"l.l f)..J'flq~n1111"l.l e:J..Jllflfl ~~'V\111 r.Jii..J 

'II • 

n11Ltl~ r.Juutl ~..Jf'ln r.J111lll"ll e:J..Jlllq~n1111 e:J £.!1..Jn111 1'il r.J Luu~~';J1ntl1::~11n11rn ~i.~f11 
~1m1mn'ilifui.~'Y1n~ 'Ylm1~1~..Jiitlni11~urrnllllflf1~ i..Jf111 LL~::~..JLL1'il~e:J11 ~1111 iiru 1ru 

, Ill :w , ~ Ql 

e:JUU'illll..J~ (2550 : 80) n~1Th 1l1111"151~"l.le:J..Jn1::li1Un11~11U~rJiilllq~n1111LU~r.JULLU~..J • 
LU';J1nL~11 LL~::L uu y.jf1 ~n1111fi e:JW.ti1..Jfl111 L<iin~..J LL~ LL 1m fl(jl';) UL ~ll1'il L uu~1 ~niL fl'il 

"I 'II "' 

n11L1r.Jufl~';J1nn11i..JLn'il n11L1r.Ju f"lle:J..J L<iin Luu~~ 111';11nn11iitl1::~11n11rne:J £.11 u 
'II 'II 'II 

~..J LL1'il~e:J11LL~::';J1nn11~n ~u 
" 0 0 

Ue:Jn';J1n UrJ..J ~..JYiiiB'YlTI'rll~ ~f) nl"JL 1r.Ju f"ll f)..J L<iin L~LL n 
'II 

~111lllLL1'il~fl11 m1iitJ~i11~UTI f11111~fl..Jnl1LL~:f11111~Uh"lle:J..JL<iin~..JtJ;ir.JLmhttrh1rf 
f11111 ~11111fl~1..J ') "1.1 e:J..J L<iinnmb e:J e:Jnm1ie:J £.!1..Jiitl1::~'Ylrr111lll m1L1mt f"l.l e:J..JL\9lntl~111r.Jii 

'II 'II ... 

"l.lfllJL"l.l'il ~fl 1i"Ji1..JL1~1#u nl1fllfLfie:J~1LLlJli1U1l'd'd11 irrn1'dL1r.JufLLllllnl1L~U 
'II 'II 'II 

~..JiJe:Jtl~ll1i~111';J~..J1e:Jlli1'il111f11111llle:Jh"lle:J..J'ilULe:J..J e:Je:J"lHll~ (n~r.J1 iu~~~T~h::, 2545 : 
'II • 

9 eJ1..JB..J';J1n Ausubel, 1978) n~11ii..Jnl1L1r.Juf11LUUnl1LU~r.JULLU~..Jlllb]~n1111~LUU~~ 
'II 

111';11ntl'd::~llm1rn rf..Jdi.aJ1111ii..J1~1111::LL~::mm1~tl11nn-i1wi m'dL1r.Jufili.~Ln'ilifu 
• :'...1 'II 'II 

eJ'il1 Ull~LL~Lfl'il';J1nn11L~flltl1::~lln11rnLL~1iin1::li1Un11ll'dlli1nl1 1 U~11 fl..J~'Yh 1'\KLn'il 
'II 

m'dL tJ ~ r.J uLLtl ~..J1::lllli f) 11 ~ ~i.~f11i. tJ tim1-:il1 n1 m1i.~f11tl1:: ~ll m1rn ,f u i.~f11 m1n1:~ u 
'II 'II • 

LL~::';J..J h~~';J::th 1'\K nl'dfli-J e:J11~'V11e:Jtl1::~llnl'drn ,_f U~f1..Jf11111..J e:Jn..J1111 Ufl1111ff11111L i1 h 
'II 'II 'II 

111 nifu LL ~ ::-:il1 i.~u 1 u ~1 ni e:J 11 ~ 1 'VI aJ ~i.~fu ii f11111 i11~u TILL~:: L ~ e:J 11 ~Eli e:J 11 ~ L Ti1'VI1 e:J 
'II 'II 

U1::~lJnTirnL~11~iie:J£.l';J::'Yh1'\KLn'il nl1L1r.Jufl~e:J£.!1..J11'ilL11 Yl~Ul LL"ll1111m LL~::"l5U1TIU 
'II 'II 

lll'dn~. (2544 : 35) n~1111 nl1L1r.Jufii"lle:JlJL"ll'il~f11e:Jllf1~11f11111'V1111r.J 2 tl1:m1 ~e:J 
' 'II ' 
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d !'I d "" • ..4 "" 1. nTR'HJU."'H'U.fl111llUJ1tl"l.IEh'l"n1::1J1ll.n11L"'HJU.1" (Learnmg Process) •ih'I'VImtlm 
~ ~ 

m1~1L Uu.m1a ~1>'lLuwffu.~au.'VI1ailim1~h>'l 'J ~"li1 t~1~uY~Y~mn~m1L1t~wi' 
q ~ 

2. n11L1tJwfluY~111l'VImtJ"l.lf.l.J "~~n11L1t~wi'" (Learning Outcome) ~>'lL~LLri 
~ ~ 

fl111lf fl11m "li1 loa 1 u.~11::~h>'l ') fl1111~11111fl1 u.n11n1::'Yi1LL~::n111 i'tlm~::n1::u1un11 
~ 

~1>'l 'J111lrf>'lY~111lff{mL~::L~~Y~~e1u.Luu.~~~Ln~~u.~1nn1::u1u.m1L1tJu.f 'VI1a mh1am!t1 
~ ~ 

'VItt>'l L~':hm1L1tJu. fLUU. rf>'l~mtrn::~~~vnfe1uLUU.L1J1'VIm t1 (Ends) LL~::lTin11~U.1 hJ ff 
~ ~ 

L if1'V1111 t1 (Means) ~>'l ~m~rn::rf>'l ~a>'liru d1u.a>'lfi"ll1::n au~ i11vru.lfnu. LL~::ff>'l ~~n1::'Y11J~ a 

nu nm11 (Guthrie) 1~fl111l'VIlJ1tl"l.lf.l>'ln11L1tJu.f11 n11L1tJu.fd]um1LU~ti'U.LLU~>'l'VHl~n1111 
~ ~ 

e1u.L iia>'lm~1n~>'lLf1~n1'VIU.~ 1~ 
~1UL~11 n11L 1tJu. fLUU.n1::1J1U.n11~ ii fl1111 ~ f.lL iia>'l L umfu~ f.) u. ~11111fl 

q ~ 

LU~ tlll.LLU~>'l'Y'Hl~n111JL~f.l rh>'lfl111 ~>'JLU~ tlll.LLU~>'l Ln~~ll. L~~111U1::~1Jn11rn 'VI1f.l ~>'JL f1~ 
L~fu"ll f.l>'l LL~ ~::Uflfl ~ • 

2.2 

' "' ct.ct- -a 
n1::u1 u.m1'Y111 ~ n MUI.::Cj]>'J u. 

1. n11L1tJu.fLuu.n1::1J1Un11'Y11>'l~~ll--ruru1 (A Cognitive Process) 'VI1a 
~ ~ ~ 

n1::1J1Un11'Y11>'l ~11 f.l>'l ~>'llJflfl~ h1 u.n11~f1>'lfi1111L "li1 loa 'VI1am1~f1>'lfl111l'VIm tJ"l.l f.l>'l ~>'l • 
~1.J ') h.fLLri~U.Lf.l>'lr;>'ltfu.m1L1tJw~~>'lLUU.n1::1J1U.n11"l.lf.l>'ln11i~n1::'Yi1 (Action on) ~a"lia11~ 

~ ~ 

LL~::ll1::~1Jn11rn:iJ1 "liLUU.L YitJ>'ln11flJ (talking in) "1i f.l1l~'VI1f.lu1::~1Jn11rnL rhtfu. 
~ 

2. m1L1t~u.fLuU.>'l1U.Luvn::~u.'VI1muu.ll1::~um1rnff1U.i1 (Individual) ~Lli 
~ 

f.l ~1 U.if>'lfl11"1.1 tl1 tl"l.l f.llJ L "1.1 ~"1.1 f.l>'lfl111lf~1 tJ 
~ ~ 

4. n11L1t~u.j'Luu.n1::1J1U.n11~Ln~~u.L~rf>'l~1nm1~~ m1n1::'Yi1 m1ll~u1i 
n11LLnu'"'qj'VI1 LL~::n11~nM1litJ~1>'l ') 

5. m1L1t~u.fLuu.n1::1J1Un11~~u.~1 ~u.n 'l'i1'Y11tJ1~ "1~f~>'lamn" 
~ . . ~ 

6. n11L1tJu. fLuu.n1::1J1U.n11~~ f.l>'l mfftJ~1l1Vm 1~rl'a11~L 'VIm::~11 (Good 
~ 

Environment) L Yimt' eJ ~1ll.1 tJ1 ~lJflfltl LllCj]fi11L1tJwil.~~ . ~ 

7. m1L1t~u.fLuu.n1::u1u.m1~LnCj]~u.L~'YlnL1tl1 'Yln~mwYi rf>'l1u.h>'lL1tJu. 
~ . . 

fl1f.l1Jflf1 LLGl::"l5lJ"l5ll. • 
8. n11L1tJu.f ~f.l n11LU~tlll.LLUGl>'l (Change) n~11~eJ n11L1tJu.f~::ff>'l~Gl~f.l 

~ ~ 

n11llfuu1>'J L U ~ tlll.LLU Gl>'l ~ll.L f.l>'lrf>'l~1ll.L ~ ~fl ~ fl111lff{n fl1111~~ LLGl::n11n1::'t'i1 L yj f.l . ~ 

nTJ~11>'liii~ f.) ~1>'l L uu.lln ~ ~"1.1 LLGl::fl1111 L U'U.lJU.MrJ~ ~111J1rn . . ~ 
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9. nTn1r.~ufdh.tn1::1JlUnT:~~mrta\l<ii£'Hl<il~i<il (Life Long Process) 
'II 

1Jflfll.'r;hLi1u~a\IL1r.~u fa ciunJ a L vJan11l4'~u1~i<il~<il h"llu\l<iiULa\1 m1tlf1-:Jl~Ull113J 
• 'II 'II 

n11L 1r.~u f<il L1 a<il~i<il~\1 L i1un1::u1Um1l4'~u1fi d-:J fiu "Ill r.1 1 ~1JT1T1L1 LLL1::ff\ITI3Jiin11l4'~u1 
'II • . . ... 

a£..11\l<ile:JLUa\1 

~1nim~ru.::Lt1~ru"lla\lm1L1r.~uf tl1tli.~i1 im~ru.::n11L1r.~uf ~a n1::u1u 
Ql ,. , ,. 

n11'Yl1\l tl~tl .... ruru1 LLL1:: ff\1 fl3JfiLii <ilifu 1<it r.~i.~fun11n1::~u~1 n ~\I L f1 LLL1::ii m1vr~u1 a ci1\l ., "' . 

d A I I .::t. d 1LI ~ I 

Gl1r.Jtl1 ~<ilnL1 (2543 : 50 - 51) nL11ll11l113J"ll"1<iln11L1r.JU1"1Ja\IL<ilnLL<iiL1::TIU 
1 , , cu 

v ~ 

UUiifll13JLL<iln~1\lrlU i\1\i 

2.3~ 1 Tl11:U LL<ilfi~1.J~1U~ ~1n11"L1rJU funi'C\Io..-£JlAIU11 ifL1£JU1J1.JTlUrlU~-;J:; 
'II 'II 

L1r.JU f~l r.1n11vJ":, ~ avJ":, a ci1\IL~ r.Jlrll~L~a\ILL&fl1J1\ITIU~ a \I L ~U~l £..1 1J1\IflU'lia1Jn11L 1r.~u f 
'II 'II 

LL1J1Jtl1J1 r.1 'J 1J1\IflUiifll13Jn\llL1 L~m:ta r.1 1J1\ITIUEI1~ Li1ut11::Lfl'Yl~a-:Jiifll13Jn<iliu ~1ad-:J 

LlL11 1J1\ITIU'lia1J'Yh\11UTIUL~r.J1 1J1\ITIU'lia1JiiLvJau113J\11U YhHLaJ tftlnT11a\l TI1Til1 
'II 'II 

~ m mmil<it1umtl1 ~L~niitl1::tlum1rnm1L1r.~uf~1 r.J~L11~1\I 'J LLL1::ff\1Ln<il L~ni1nuen i.ti'Y11\I 
'II 

i. ~'" a ci1\li. 1n~i.aJi.~~m r.Jfll13Ji1~::-;hnen~L11n11L1r.~uf"IJ a \I L~n i.t11 u Yi~'Yl1-:J1<i!Yi~'Yl1\1Wd\l 
'II 

LL~1 ~L ~3Jfll13JL"li11~i1ii~L11n11L1r.~uf~1\l ') nu1::~i1\IL~n~::i.~ u1fi'r.JiTI n11L ~~1ifuL vJa 1 ~ 
'II 

~ A d .... 

L<ilmnenm1L1r.JU1 
'II 

2.3.2 Tll13J LL en n ~1\1 ~1 U Gl~ U ... qj qj1 L ~ n LL~ L1:: Tl U ';I:: ii Tll13J fl Uen LL L1 ::1:: i 1J 

Gl~tl""ruru1fiLL<iln~1\lrlU L~n LL~L1::TIU~::iifll13J Gl13J11fiL Un11fufl~~1\lrlU 1J1\ITIUfufl~L 11 
QIQI ,. cu 

1u"IJru.::fiu1\ITIUfufl~i1 mu-n fi3Jen~1 (2542 : 30) n~1li1TI113J'li1~m1L1r.~uf"IJa\IL~n 
'II • 'II 

tli. 
....... .J' 

Gl1 enen\IU • 
1. n11L1r.~uf ~a n11LU~r.JULLUL1\11U~t"]~n113JElULUU~·Hl3J1';11n 

'II 

n11~en m1n1::rhm1L~L~u i.~vJ":, i.~-rnn i.~~3J i.~en3J 
'II 

2. L~na1u1u1m~u1nu iil4'~u1m11<ilr.~il 'J i.tlfl&f1r.~fl~\lnu • 
3. L~nLL~L1::TIU~::LL<iln~1\lrlU 1 UTI113J Gl13JT)flfi~enil3J1 TI113Jb 11 

TI113Ji1"lla\ln11L~1ruL~lJ len l4'~U1n111Jflfinfl1~ Lblil::U1::Gl1Jn11rn fiLfl r.~iimLL&fl ~\I Ell~';):: ., . 
~ 

I lLo' Q...oO Q,...o A d I f 

LLenn <nl\lnU 'Yl\1~1U::'Yl1\l Gl\ITI3J 'Yll\1 L~1~~n~ Lblil::n11~n~1"ll a \I~ a LL3J 
0 0 

4. L~mL~ L1::flu~::iifi113J LLenn~1\lnu 1 un11L~1L1uu ~mJu 1 ~ii 

Tll13J Gl13J11fiLLL1::'Yln~::i.~~fa 3JrlU 1 UL 1L11 L~ lllrlU L~11en L 11 Ltl3Ja nu LLL1::iifi113J Ll1L 1~ i.~ 

5. L~niifll13J~ a\ln11~L11ll a ci1\lfiT11~ a\1La1 h 1~en LW 1 ~l~f1JTI113J 
'II 'II 

~ahL~n~a\ln11TI113Jfn TI113Ja1J~U~1nYhmaJ Tl1 Lblil::t-~Ln&f~en5u') L~n~e:J\In11LUUrffi 
<:) '\1 'U '\I 
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Wl111~1L 1';1 Lli.-11U ~rl1L~n~e:J-'Jn11~';l::iif11111iiLfl::f11111L "1111';1 1 U~-1~1-1 ') ~VlUL~U 
'IJ 

';11 n~n ~T1111 ~-:Jtli.~--.h 1i1111"1!"1~1 un1-:JL1r.m i'"ll e:J-1 L~n 1l~111 t1 LL~ fl::f1uii 
, 'IJ .. 

f11111LLtiln ~1-'lrlUtil111U-:J::~Un1-:JruL~ 11~ Lfl tl L~fu LLfl::f11111rlUtil ~_,tf U vl e:J LLaJ ~tJn fl-:ie:J-1 LLfl:: 
'IJ 

fl'l"~~e:JU~ e:J-'lrl1n11ff-'IL ntilf11111rlUtil1 Un11L1tJWf"l.l e:J-'IL~nL ~e:J';J::L~,ftiln11L1tJU i1 ~L ~111::~11 
'IJ'IJ 'IJ 'IJ 

nu ~ fl11 u n1-:JL 1 tJ u i'L ~ e:J vr ~ u 1 L~ n 1 ~L ~ 11 til111 ~n tl111 Vl LLfl:: L n tilU-:J:: ff'Yl TI111 Vl ~_,~til 
'IJ 'IJ • 

~1111 iiqJ tqJe:JUUtilVl-'IM (2543 74) n~T-rhm1vr~u1L~n1l~111tJ1~ 

f11111~1m-:Jr~1um1L1tJui'~1tJn1-:J1i1.l-:J::~1'Ylff11rr~J_,~1 ~e:J m111e:J-"~ m1l"l-:, m1til11 m1.:n11 
'IJ 

LLfl::n11ff11 rr~'lll LUL ~e:J11 ttJ-'!nU~-'ILL1tili e:J111i1111"1!"1~ ~1-1 '1 ~ e:J rl1e:JUci1L~n d'lun11"n1::~u J 'IJ , 

LLfl::tile:JU~Ue:J-'lfl1111~Uh"lle:J-'IL~n ~'1tln111~L~n~111';l fi-'Jiie:Jn1"::rl1n';ln1111~1-1 ') ~1tltilULe:J-1 

rl11 ~L ntiln11fuff11111 L "111 h LLfl::f1'1111~til1'1U t1 e:Jtil U 1 LU ~n11vr~u 1 ~~tJ .... ru lli1 ~1Un-11U 
'\J cu Ql I:V 

mu.::n-:J-:J11m1n11~n~1LL~-1"1!"1~ (2543 : 16) n~11'h m1L1tJuilmh-11£J o- 6 u iie:~i.~--h 
'IJ 

dJu le:~m~'Yl e:J-1"1.1 e:J-'ln11L1tJufL Vl11::1tJit~11 e:J-'J';J::L';l1lli L~U ltil e:J rl1-111til L 11 ltil tJLU Vl1:: 3 ihL1n 
'IJ v 

~11 e:J-1"1.1 e:J-1 L~niim-:JLU~ tJULLUfi-'IJ-'ltJ1m lliL~U 1tJ ~11 e:J-1 LLf!::';ltil L ~e:J 11 ~ e:J ~1-:JL fl ii1 U~11 e:J-1 1111J-1 , 
1e:J tl~ £Jn~~ufh ~11 e:J-1 .Ji_, i1u~-1~ fl ~ e:J ~~U .... qjqj1 LLfl::f111JJUfl1til"l.l e:J-'IL~n tl1 L~n L~fun11 
vr~u1 L~fum1n1::~u ~'1 tJiTI~ rln ~ e:J-1 LL~'1';l::"lh tlvr~u1 L "Ufl Gf~JJ e:J-1 L ';)til f1 ~ ~ e:J n11L1tJU fLLfl:: 

, 'IJ 'IJ 

11-"~~U~1U"ll e:J-'ln1-:JL1tJu "li1 t1 1 ~'tln~::m1L1tJu 1vr~u1 ~h.Ji.~tilfl e:Jtil1ii tile:J rl1-1ii1l1::ff'YlTI111Vl 
.. 'IJ 

L~n1tJit"l!"e:JULfl~e:JUL~1 ff'11rr~ d'lu1£J~"D"e:JU1iiie:J 1iLll1 L~n"D"e:JUn';ln1111n11L~ULLfl::n11 
e:~e:~nn1~-1mtJ L~n"D"e:~ulu~u mm~qj1 tl~n~ui.~ ":tfl":t L~m~mLfl::ii1-11m~n 'J ue:~u ')LU 

Vlfe:J11rlU 1udm-:JL~U~e:Jn11L1tJu L~n1u1tJ 0- 6 U d'Ju1tJ1fitil~~tilrru ~UtilU1n11LUU1£J 
LL~-1m1ff'11rr~ f11111U111rlU1~';l::L1uui' ~e:1~11 L~w:hJJnu~5u Luu1m~mL1n~';l:: 

'IJ 'IJ 

11 -'! 1 1 n ~ 1 U "1.1 e:J -'! 1f i til i 1 -'! ~ U 1l1 ';) :: vr ~ U 1 l ~ ~ L ~ £J -'! 1 til LL ~ ~ -'! n 1 1 L 1 £J U f1 U "li1 -'! 
.. 'IJ 

0- 6 U ~~1fllli~~til~e:J flde:JUflf1 l~LLfi vlmLaJ lLfi::Uflflfi1Uf11e:JUflf1 u::tfum-:JLtil1£J11n11 
v , , 

~n~1 ~1~fuvl e:J uaJ1 U~1U::LUUf11"flULl 1n"l.l e:J-'lfln~-1 iif11111 ~1flllif11UfiLUrlUn11~e:JUL~n 
.u cu 'U QJ ,. 

tl~111u L~ m.l~111£J';]::L1uu f~1 uilim1~-"~ ~ e:~ i.ud 
.. .. 'IJ 

1. n1::U1Un11ff11rr~ 

2. n1::U1Un11L~.:jiqj~rl1Un11rnLLfi::LlrlU .... qj~1';lULntilU1::~Um1rutil1-1 

3. n1::U1Un11U 11 L Vl1::f1 lli1i1111LLfl::in~rn::lti£J , 
4. n1::U1Un11~-'IL~111f11111~11111rl f11111rlUtil f111JJ~uh 

5. n1::U1Un11L~111lln~::LLfi::Wn JJ L~fL ~ e:J L 1£JULLfl:: ~f1-1 fl11 JJfl~Le:J-1 til fl e:J til 
'IJ 'IJ 
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nnJi"ll'1n11 (2542 : 3 - 5) mh:r-.i1 Tn1L1f.luj'"llt~.JL~n1u-ri··h'lU~l.rJf.ldhtm~ff1J 

L iit~.J :IJ1~1fiU1::tl1Jfi11rn~h.J 6) ~L~f1Jn11L U ~ fJULLU ~.J'VH] ~n11l.J L n~ifu~1nn1::1J1U Tl11~ 
L~niiu nim·ru:tfnuu~~~ LL~::~" LL 1~~ t~l.l1t~ui1 1~ fJ L~n~::~t~" Luu~n1::l'h 1 iLn~ifu~1 fJ 

~ . ~ 

~uLt~.JLL~::m1L1fJuf~::Luu'1u'1~~1fJ~ ti1L~n'1~'1iu1::a-Tnil.l~a-J"i1 '1~L~~t~u'1'1-ni1.Jmf.l 
~ 

iiLtJn1 a-1L ~l.J ~1l.J ~11l.J ~ tl...'Jfi11LL~::~11l.J tlU h"ll tl...'J~UL tl-\111l.JJ...'J tl cil U1J11fJ1 n1~~L UUa Gl1:: 
~ 

tl1J eJULL~::u ~ tl ~.nfJ i.Ji u n11i'~ tl111l'l LL1~~ tll.J~LEf tl~ tln11L 1f.Ju f ~" L UU~-\1 Ll1fl nJ~~::"li1 fJ . ~ ... 
i.l.J Ltl1l.J fi11L 1fJU f"ll tl-\1 L~fiUtlfi~1 nii'L~n~:: L1fJU f(~ fJ ~1Ufi11LtlUL l'l11!:fi11LflUii tl L UU 

~ ~ 

n~n11l.J'VItt.J~Ll1flnJL uifi~L~n'Yln~UL~n~::fiina-untlU1U L l'l~~L l'l~U L~i.JLn~ ii1t~ma-·rh 
u , ~ • 

fi11'Yl~~tl.J a-f1.Jtl11fl ~~LLrlU .... nJ'VI1LL~::~Ul'l1J~1fJ~ULtl...'J ~.J'ti1LiL~mfi~n11L1fJuf Tl11LtlU ... ~ 

~::iia'YlTil'l~LL~::ii~~~~tln11L~1nJL~1J 1~-ri1fJvr~u1i1.JTnfJ tl~U .... nlnl1 tl11l.Jru~~ h LL~::i.J~l.J ... "' ... 
~1fin11LtlUL~n mt~n1 tl~~::t!TI1J1 fJLLtl~-\1 tl t~nii.J~Ubtl-\1 L1fJU f~11l.lfiin"ll tl.J ~gULUU 'Y11-\I~L~n 

~ ~ ~ 

~::a-f1.JU1!:tl1Jn11ru L1f.Ju f~.JLL 1~~ t!l.JL1f.Ju f ~11l.JLUUtl ci"l..ti.J~5u a-f1.J~11l.lil.lvru:tft~ ci 
~ ~ ~ ~ ~ 

I Q..l ~ Cl..o' A CV 

11l.ln1J~tlu nu'IT11l.l"ll'1~1tl1J~1 
~ 

i.J Lbrl1LL~.J (2542 : 80 - 82) ntl1Th Tl11L1fJuf"llt~.JL~n1uori1.JU~l.llfJiit!L~i1 . ~ ~ 

Luu lfJ'Yl t~.J"ll t~.Jm1L1fJufL l'l11::1f.Jda-l.l t~.J~::L~1wL~u 1~ t1 ci1.J11~L 11 ti1 L~n '1~fum1vr~u1 
~ ... 

LL~::n11n1::~u1ufl~'Y11.J~nn~ti.JLL~1L~nu~l.l1muu1fJ~a-1m1nu~n~~l'lm~::~1" 6) '1~~1u 
, '\I .t.f cu 

'Ylfi~1U J.J~1Wi1.Jn1 fJ tl11l.lrn~~ h i.J~l.J tl~U .... nlnl1 11l.JJ.Jm1~n1~1 L~tl-\1~ lli'IT11l.l~1fJ'IT11l.l , .., .., , 
~itrf LL~::~u5u6) (Feeney, other, 1987 : 205- 21 eJ1.Jii.J1u Lf.l11l'l1 L~"ll'::~u~. 2542 : • 
12 - 74) nfl11i1 ifim1~L~nu~l.l1fJ~::Ln~m1L1fJuf~1uu1::tlun11rn~'VI~1n'VI~1fJ~" 

~ ~ 

ifim1L1f.Juf"llt~.JL~niiifim1~1" 6) i.J~t~'tud 
~ 

1. nTH1f.luj'~1nm1LtlU (Learning Through Play) Tl11Lflmuuifim1Ll1flqj~L~n~:: 
l'i1~11l.JL"Jhh LL~::111J11l.JU1::tl1Jfi11rnJ.J'VIl.J~~L~fuLi1~1fJflU n11LtlULUUn~nnl.l~ 
ti1a-una-u1u ~L~mtluL vi t~~11l.ll'l eJ h"ll e:J.J~u LL~::~~.J1U ~1~1u LUuLJ1'VIm f.l11l.l m1LflUrJ.J 

• 
11l.JLtl1~U~U1fiTH"Ji1Ll~1fJ "lllli::~L~nLtlUL~n~::L~fum1m::~uLiLn~a-mfiLUTl11LtlU L~n • 
~::LLtl1-\I'VI1fi11L1mt fl:~n~L "111tl ci "11 rn::~L~nLtlU~::iifi~n11l.J~'VI ~1n'VI ~1 fJ~Lfi~ml.lm 1~ f.Jhi 

~ ~ 

fi1 LoriU Tl11LtlUtll.Jl.J~ L~n~::L~vr~U1'Y11-\1~1Wh.Jn1fJ i.J~l.JLL~::rJ.JL~LLtl~...'Jtltlfi~.Jf111l.J~~ 
~ 

fi11L 1fJU ff111l.J~~111J fJ e:J~ LL~::Tl11tlf1.J tl11fl Tl11LtlU~::LUUfi11LLtl~..J eJ tlfi~..Jfl11l.J~~ 
~ 

~11l.lfiin"lle:J..JL~n1J'Y11J1'Yl"lltl..J~1 ~tl ~11i.l.JLtl1l.Jn11LtlU 1~ml~'VI1eJUn1rnU1U1"ll'ii~ L \X L -riu 
~ ~ . 

'Y111fJ .J1 1J~e:Jn Tl1111~111l'l Tl11LtlUtll.Jl.J~ LL~::m1i.l..JLi~l.JLiL~nLi~..JLmhd1um1LtlU 
n~n11l.J~~~wni'~ L~LLrin11l'l1LUll~U~nH1 Tl11L~qJi'YlfJ1n1m1J11fJ1fJ Tn1i'~n~n11l.J 
~t~.Jiim1n1::l'i1~1..:~ m1LflULL~::m1L1fJufLuun~n11l.l~iif11 

~ 
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2. nTH1£.Jufi:'i!rmTn..J11i:u.Wu.tfnuvr'i (Learning through Interaction with 
~ ~ ~ 

a ~ a...- r;~ .c:t ..., A d ....., .a~ .J" .J: ..., 
Teachers) nTH ·mwnm~m~ru.::nfl a n11L 1£.JU.d"';J1nn';Jn11:U'Ylfl1"il'i!L'i11£J:U"llU. "Jl.Jt{1:JJ11ri';J'i! 

~ ~ 'll 

i.~ 3 im~ru.:: fia 

"'tl ... d' d 2.1 n11';l'il 1::t{tJn11lliLL1J1JVIU..J'i!ElVIU..J 

2.2 m1-:il'i!tld"::t{1Jn11ntLL1JUmimiar.J , 
2.3 n11i'iln';ln11:Un~:u1VIui , "' 

A A.A. I I A,,:f A .... r; dAd d .... Ad 

mwn ~:u'il~d" (2542 : 30) n~1111 11Jn11L1£JU.1"1JEJ.JL'iln:u1tm11L1£JU.1VI~1mli , ~ ~ 

1. m1nd"::'ti1';Ju.Luun';Ji'i11 L,j-u. L~EJ.Jt{"llii.ir.J , 
2. m1-:il'i!t{ll11::1~L~aGiam1Ln'i!YHJ~n11:U~~a.Jn11 
3. n11ff.JLn'iln11L~r.J'U.LL1J1J 

4. m1au1:ui.;,"au. "llEl.JU'il1 :u11m 

5. m1~EJ.J~'il ~a.;,nn~1£J'i!U.LEJ.J 
~ 

A ft A fi' ~ A 

6. ';11nn111Lfld"1::VIVI1LVI'il~~ 1';111UI. LL~::'i!.Jt{:U:U'ii~1U. , .... 

';11n~n~11m"li1.J~u. "1tli.~11 L~ntl~:uimLGi~::flu.iifl11:unu'il1 u.irrm1L1£Ju.f~ , .... ~ 

LL'i!nGi1.;,nu. L~m1£Ju ii.~~';J1nm1i:utr" Lfl~au. LV11 ~.;,iimi'u.VI1Ti1'il au~t{.Jff£..1~1 r.Ji1LEJ.J L'i! £J 
~ 

n11ff.JLn'il ';JIQI-;}1 n11L~U. n1d"t{U.'YlU.1 L~Ell~L~ntJ~:uir.JiJi4'~U.1n11'Yl1.J~1Wi1.Jn1£.J El11:Unt ... 

1 u.n11i'iln1::1J1U.n11L1£Ju. f 4 tl1::m1fi a VI inm1L1£Ju.L1£Ju. f (Principles of learning) 
~ ~ 

1J'Yl1J1'Ylfi1(Teacher Role) 1J'Yl1J1'YlL~n(Student role) LL~::m1i'ilt{ll1V'ln11L1£Jwf (Learning 
~ ~ 

Environment}t{1UL~i.Jd , 
1. iifi11:UL ~a11 L~n'Ylnflu.iifi'n £.Jll1'V'l1 u.m1"f1.J EJ.Jflfl11 :ufi:'i! £.J EJ1fl£Jt{ll1'V'l';J1.J , ~ 

~ f&.l CIJ A a..- a,... ~ 

'Yl t{EJ~Qlfl ~ El.Jn1J1J11J'Yl"ll El.J t{.Jfl :U LL~::l~U.lid"d":U"ll El.J L'iln 

2. i'iltld"::t{u m1rum1L1r.Ju. f~VI ~1nVI ~1m VIm:: ":un uirJ LL~::fl11 :u t{1 m1n"ll t~.J 
~ 

L~n (Developmentally Appropriate Curriculum) 

3. 1Jd"UI.1 n11L i{ EJVI1 n';J n11:U LL~::'tfm~::n11L 1£..1 'U.'D 'il m ~ El :U L rJ.J~U.~1 U. 
~ ~ .... 

U1:: t{lJ n1 j nr "lJ El.J L ~ n LL (;l ::"ll rJ1 £.) fl11 :u ~ 'il El ci1.J Gi ElL ii El.J fi Elm uu.fi tl £.) i. tl ii fl11 :UVI :U1 £.I LL(;l:: ii 
v .... Ocv 

fl11 :u t{:U'V'lU.linu. 

4. 1VILEln1t{L~ni:utr" tlnu11n';Jn11:U~1rJ'ilu.LEJ.J (Manipulation) 

5. 1 iL~n i.~iitlni:u.Wu.tfnu L ~t~u. LL(;l::fl~ t'il r.J'ti1.J1wh:unu. LL!;lmtl~ r.JU.fi11:U~'il 
LL!;l::L~tlfui1'Yl1.Ji.Jfi:U (Interaction and Communication) 
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~u-u~uu (Adult Suport) , 
7. ~i'1.J1J11r.J1 m l'!n11L 1r..~u fl. iL~ n ii wn 11 ~ !i!EJ ~1:: LUi:: ~,r u ~u Ufl1111 ~ <ii1L ~11 

~ , 
(Childinitiate Atmosphere) 

8. L~111~i'1-Jf11111i'~nnii111 lum1lhn';Jn1111LLti::fl1111i'~n~~~e:J!i!ULe:J.J (Self-
~ ~ ~ 

Esteem) 

~111'Vf1l1.J (Authentic Assessment) 

10. 1.liim..J~r.JU1J'Yl1J1'Ylfl11 U~1U::~ ~e:JU:J.ndhuf i.J Ln til cu .u cu '\1 
(Observer) 

(Learner)LLti::~ 81u1 r.Jfl1111~::!il1n 1 Un11L 1~m f (Facilitator) 
~ ~ 

11. i.l.JL~111 LL~:: lifl1111i.'hf1n.lfl1J1J'Yl1J1'Yl"ll e:J.Jvl e:J mJ LLti::~fi1UUfl1e:J1Jflf11 Un11 
"' 

e:J1J111L~r.J.J!i!LL~::lim1~m~1LLriL~n (Parents as Teacher and Partners) 
~ 

n111i1J1m1 (2540 : 23 - 24) i.~mh1n.J'VIinn11,rti11.l1::~um1rn 'VIinm1,r!il 

Tl11fi1111~1'VIf1JL~n1.l~11lr.J ll~.Jd' -.. 

1. Tl11fi1111~,f!ilfl11fhU.Jn.J~1L~nLUU~1f1qJ L~nLL~ti::fll.J,iif11111~U 11J LL!ilfi~1-J 

rlU~.Jfl11,f<il iin11fi1111'VI ti1 r.JD1:: L11'Yl~L 'V\111:: ~11 rl1Jlr.J !ii1-Jrl1Jfl1111 ~U 11J LLti::fl1111 ~ e:J.J n11"1J e:J.J 

L~m ~ e:J liL~n i.~iitun1~Lfi unm11fl1111 ~u 111 
2. n11n1111~,r<ilf111ii.J.Jn11n1111~liL~mhLuu11r.J1Jflfl~ n~mlur.J LLti::n~11 , , , 

1 'VI qjfi11L iJ <ill e:Jn1 ~ 1 iL~n1L~11Tl11fi1111~1 r.J <ilULe:J.J!il111fl1111 L 'V\111::~11 

3. ihn1111~,r<ilf111iifl1111~11<il~ ~e:J 1iii.J.Jn1ln1111luiu.JL1r.JuLL~::uun , 
i e:J.J L1r.JUTl11 n1111~~ e:J.J Lfl ~flU l 'V\1 LLti::~.JlJ Tl11fi1111~L~nLLti::fi11L~11 

~ 

a Cl..<' a.,.; QJ 

4. 1:: r.J:: L 1 ~1 'Yl11 <il fi11L 'V\111:: ~11 fi1J1 r.J iim1titii'VI ciu i.~!i!111fl1111 ~ e:J.J m1LL~:: 

fl1111~uh "lle:J.JL~m"lfu 

1r..~ 3 "ll11J iifl1111~uh#u 1.l1::111m 8 u1Yi 

1r..~ 4 "IJ11J iifl1111~uhutii.~1h::111m 12 u1Yi 
~ 

1r..~ 5 "ll11J iifl1111~u111utii.~1.l1::111m 15 u1Yi 
~ 

, 

Tl';Jfi1111~,f<ilf111LUU1iii~e:J"lle:J.J111-J1iL~niilum~i.JLn<il ~11111 flUWJ1 'Yl!il~e:J.J 
LLn1l ... qJ'VI1~1 r.J!i!ULe:J.J iilum ~1.1~ i11vrurrnu L~n 5u "J LLti::~1 'VI qj111n'VI inm1,f<iln11n1111 LL~:: 
1h::~um1rn~.Jn~11n111i1J1m1 n1::'Y111-,1~m~nrrm1 (2542 : 24 - 44) ~"i.~L~uuihn1111 

'VIin~1'VIfm~n1l~111muu 6 n11n1111 ~"if n11n11m~1 ihn1111~i'1-J~11fl n11n1111 
"' 

Lfl ~flU l 'V\1 LL~::,f.J'V\1:: Tl11fi1111L~111D1::~1Jn11rn n11 n1111n ~1-J LL"ii'.J LL~::L fi11 n11~fiB1 
~.Jn11n1111J.J 6 ihm111if ~11111rl'\.'b,f!i!~.J1u<ii111-Jn11n1111D1::'ihlUl~'V1~1r.J1DLL1J1J l<ilr.J ti<il 

~ 
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L~L uu 'V\Un i.tJ~l4'~u1n11~i1u 1~~1uwi:t~ n';Jfi111liifl1111i.'ill~iil1:'VI')1~n';Jn11111 u ~ eJ~L1t~u , 
LLiil::UeJfi~eJ~L1t~U n';Jfi111l~i.'i~1J LLiil:Lfl~ flU l 'V\1 n';Jfi111l~~eJ~ 1"lffi1111~~LLiil:;n';Jn1111~~ flU 

fliil1t~n';Jn1111n~111'VIni LLiil:n';Jn1111n~miat~i.~"111iniil1U1ULnu 20 u1ri ~1un';Jn1111~ 
, "' 1 

L~nii5i.'i1:L~ami.'i1fl11 1 iL 1iil1 30-60 u1riuan';J1ndn';J1~1tl1:-;h1ufl11l4'~u1;m~Hlt:itit~ 
LLiil::i'ln~::~1 m uiii~tJ1:-;h-fu~1t1 

.,. .,. ... 
2.6 flfJH!JflT'H"H.Il\l 

2.6.1 flfJH~nT·n~uui'lltl\lfit:l"fu l<P~~ (Edward L.Thorndike} LUU'Yl'J~D~ 
n~11n~n11L~eJ111t~~1::'VI'i1~~~Lf1 (S - Stimulus) rl1Jn11~eJ1Ji.'iUeJ~ (R - Response) .jj~ 
m1L1t~uf';J::Ln~ifui.~~eJ~i.'if1~fi1111L~eJ3J1t~~,iu~am1iileJ~~~iileJ~f:ln (Trial and Error) LLiil: 

~ ~ 

filJLLvi~m1L1rmj'mli'Yl'JBDL~eJ111t~~tl1:neJ1J~1tlnlJ 3 tl1:m1~~d (L£.111Yn L~'15:;fltl~. 
2542 :54) 

1. filJLLvi~fi1111YlfeJ11 (Law of Readiness) 'VImt~ii~ i.'i1l1Ylfl1111 

YlfeJll"ll a~ ~L1£Jmf~'Y11~·h~m mLiil:~~ h 41~i.~LLri 1~1111:: LLiil:a1m:~h~ ") "ll a~·h~m £J 
~ , 

1111ii~ fi1111~~YleJ1';J ~';J::ihi.tl~m1L1t~uf 
~ ~ 

2. filJLLvi~m1~n'i~ (Law of Exercise) 'V\111t~ii~ n11i.'if1~fl1111 

dufl~"ll a~m1L ~a111t~~1:w.h~~~ L f1nun11~ aui.'iua~~nn~ a~ 1~ t~n11n1:i11'1hti at~ "I cia 11 
~ 

'tl11 ~Ln~m1L1t~u fl~fi~'Ylum11 
~ 

3. filJLLvi~~iil~L~fu (Law of Effect) 'V\111£Jii~ ~iil~L~fuLrimLI.'i~~ 
Ylt"]~fi1111n11L1mtfLL~1 tl1L~f1J~iil~~~YleJh ~L1t~ucia1J~';J:;amm1£Juf~n LL~tl1L~f1J~iil 

~ ~ ~ 

~i.~~~Yl a h ~L1£Jucia1Ji.~a mm1t~u f LLiil::Li1a'VIU1t~~am1L1t~uf 
~ ~ ~ 

2.6.2 flfJH~ n1"i11\l L~ tll\ lmmutli)u~ nT'i'll t:l\1 iifnl\mt:~f (Skinner} Lri a 

~ eJ~n11 1 ~5U 'Y11rJLn~ n11L1£JU f';J1fi ~~L f11~~~L f1wct~ L 11';1:; 1 ~~L1£JUL~eJn LLI.'i~~Ylt"]~fi1111 
~ ~ 

LeJ~ 1~ t!L~1J eJnLLU 1'Y11~n11L 1£Ju f LL~ Lri eJ ~L1£JU LLI.'i~~Yl t"]~ fi111ln11L1t~u fLeJ~ ll~1 L 11~~ 
~ ~ ~ 

"Li.'i111LL1~"Ylt"]~fi1111,fU ") ~ni'luti L Yia 1 ~~L1t~uf11Ylt"]~fi1111~L"lJ1lli.'i~~,fULUUV'lt"]~n1111 
~ ~ 

.::::1 q,...d v d .c:l "' .co ,. r:;: ~ """' ~ ~ 
n11L1£JU1'Ylf:ln~EJ~ "D'~nnnTH1£JU1"lJEI~ i.'inumm nf!EJ n11Li.'i111LL1~ (Reinforcement) UUfiEI 

~ ~ ~ ~ 

m1'Yl11~Yl'J~n1111m1L1£Juf~Ln~ifutL~1iifl1111fi~'Ylum11~EILtlL~EJt~ "I nti~Luu 2 tl1:m1 
~ 

"' tl ... f!El (l£J11Yl1 L~'15:-fl ~. 2542 : 89) , 
~ de. ~ 6' 

1. n11Li.'i111LL'd~'Y11~1J1n (Positive Reinforcement) f!El n11'Y1EIU'Y11£J 

L~f1J~~Lf1Ll~1Ln~fi1111YlEih L"liU 11~-fiil fl1'1511L'15£J 
~ d.::t. .cl 6' 

2. n11Li.'i111LL'd~'Y11~iil1J (Negative Reinforcement) f!El n1'd'Y1EIU'Yl'd£J 

nm'b~~~L~Yl El h EJ EJn i.tl-;nn5u 'Y11rf LL~1Ln~fi1111Yl EJ h 
~ 
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2.6.3 'Yifl1tDvtVMU1n1'l't11\IG'IGltltyty1~eh1LVh.JLvGl' (Piaget) 

L Vi tiL ';I~ {Piaget} LUU un~~1'YHJ1"1J11 ~1 ~ ~ ~f1~'Yl fiH~l4'~U1 nTj'YJ1~ 

~~hi'""nHU1 LL U 1~~~Lf~tJ1ie:J.:Jrl1Jn11-;)~nTjL~£JUnT'HHIU i'Yl t.11~1~~f~1'VI'f1J L~m..J;)J.J')tJ ., ., ... 
~1tli.~i~d {51.:~ii.:~1u V'l11rn "IJ'Ylt~ L';Ju~~. 2545 : 53-60 nV'l L~1'VILV'lu~£f. 2537 : 64-

, 'lJ 'lJ 

66} 

fi e:J n11~T1UL 11 iin11tl::'Yl:: i1ll4'wrfnu ~~ LL 1~ ~ e:J 3J ~~ LL~ Lii~ LL~::iin11tl::'YJ:: i3Jl4'urrnum.h~ 
~ m iie:J.:~1::'VIi1.:J1Jflfl~nu~~LL1~~ e:J 3J ii~~'Yh 1 rf1::iu~~tl ... ruru1LL~::fi113J~~iim1l4'~u1ifu . ., ., 

e:J rh~~e:JL ite:J~~~e:J~L1~1 L YitJL';J~L~~m~nfi~n1::1J1Un11~~'Yl1~~1U~~tl ... qjqj1"ll e:J~L~n';J1n 
LL1nLn~';Juii~1t~iu 1~t~iif1113J~~i1L~nLilu~~V'lmtJ13J~nH1~111';1 1~n"lle:J~~ULe:J~~.:J~Lilu 

• 'lJ 

l ~ n ~.:1"11 e:J~ LL~ ::U fl fl ~ ';11 nn11~ L~ n L~ii1 e:J n1 ~tJ ::'Yl:: ill l4'u rrnu ~ .:1 LL 1 ~ ~ e:J 3J1 e:J1Ji1~ 
• • 

'1111 rf L ~ n L fi ~ fi113J ~ ~ L ~ t.l 1 rl 1J ~ ~ ~ 1 ~ ') ~ L flU 1 Uli113J LL ~:: ii l4' ~ U 1 n 11 ~ e:J L tJ L ~ e:J t.l ') 
'lJ 

';JU1u~~~~13J11n~~LUUU13Jli113JL~ • 
~1m .riqJ1qJm!u~V'l.:JB (2545: 36- 39} mh1ii~ l4'~u1m1'Yl1~~~tl .... qjqj1 

i1 3JUH£fiif1113J~1m1n1um1~f1.:Jfl113Jf~hum1tlfui11rfLi1nu~~LL1~~e:J3J ~.:1tl11nn1u 
• 'lJ ~ 

<i1L~n~.:JLL~LL1mn~ fi113J~1m1ndfie:J m1tlfuci1 (Adaptation} Lilun1::1J1Un11~L~n~f1.:J 
1fl1~~f1.:Jm3Jfi113J~~ (Scheme} 1~t~iitlfii3Jl4'um~tJ~1.:Jrl1J~~LL1~~e:J3J 2 inHrn::fie:J L~n 
V'lt.ll t.111Jtlfuci11 rfL i1nu~~LL 1~~ e:J3J 1~ t~6ii3J'If1Utl1::~um1m{Assimilation} LL~::n11tlfu 
1fl1~ ~f1~ tl""'qjqj1 (Accommodation} ~13J ~1l1V'l LL 1~ ~ e:J 3J L ~ e:J 1 rfL n ~fl113J ~3J ~~ 1 u 1 fl1~ ~f1~ 
fl113J~~fl113J L i1 h (Equilibration} fl113J ~1m1n'iiLilu~1U~1~qj"ll e:J~ 1f11~ ~f1~'Yl1.:J ~3J e:J.:J 

Ue:Jn';J1nd LD tJ L';J ~ L UUL~e:J.:Jn11L ~t.IU fL n~ifu L~Lrie:J L~niitl n i3Jl4'urrnu L ~e:JULL~::~1 'VI ni 
~ ~ ~ ~ 

1 Un11Li1i~fl3Jifu ') l4'~U1n11'Yl1.:J~~tJ""'qjq)1~13J'YlfiH~"lle:J.:JL Vim ';I~ LUU LUm3J~1ciU.ffu 

mtJ 0- 2 u .ffutl1::~1'Ylim7~LL~::n11Lfl~e:JUL'V11 (Sensorimotor} L~nL~tJuf 
• 'lJ 

1~t~1itl1::~1'Yli3J~~ L"liu tl1n VI m ~~Ln~~e:J3J1e:JUci1 
'lJ 

e:J1~ 2 - 6 u .ffufl113J~~rie:JuLn~tlfiu1lm1 (Intuitive or Preoperational} 

L~t.IU f111 H1V'l~ iru inHmLfl~El.:JVI3J1 mi1'Yl1~1 Un11~e:Jfl113JVI3J1 t.~f-;Jn~.:J~LUU<i1 LL 'YlU 
'U 'iJ QJ <u 

(Representation) 1fl1~ fff1.:J ff~tl""'qj qj1 LL1J1J~1 t.1 ') ~1m1nV11 LVI~~~ eJ1.:1 5~ i.~ iifl113JL ~EJ1 u 

fi113J~~"llEJ~ ~ULEJ.:J EJ ci1~mn 8~<i1LEJ~ Lilu~mcl'n~1.:J (Egocentric) L~ t.IULL1J1JV'lfl~n113J"ll EJ.:J 
'lJ 

mt.l 7 - 11 ij .ffutlnu1lm1~~LL1J1J1Uli113J (Concrete Operations) fuf 
• ~ 'lJ 'lJ 

~tlli113JL~~ 1iLVI~~~ fff1.:~n!JLnrn'Yf L~Ufl113Ji3Jl4'urr"lJEJ.:J~.:J~1.:J 'J Liluu13JTI113J 
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e:n r.J 11 - 16 U .ffutJ nu1im1~~LLlJU'I..t.1:JJll11:JJ (Formal Operations) f-;Jn~~ . ~ ~ 

'V11L'VI~~~ ih::lJlJ ~n~fi::LU i.J~:JJ:JJ~hnu LLrlU ... lli'V\1 vr~u1n11'Yl1.J~~tJ .... ruru1EJr.l1.J~:JJlJ1rn 
q ,td " "QI cu 

iifi11:JJ~~Lrh~1mu 
~ ... 

... ..,; ..... ..... tl t{ 
3< LLlll'l~t91Lm.!'lfllJfl1''i,~ "i::iflJflT'HlULlJlJ 5 E 

... t{._ ._ 

3" 1 ~'l13JVI3J1 tl~ i:h1flfJ1f!Jif"i"i~ if"i1"~'l13J~{Constructivism) 

'Ylfi'M~~11Tl~f1.Jfi11:JJj' (Constructivism) l~iiunm1~n"M1mh1ii.JA11:JJ'VI:JJ1r.J"lltl.J 

'YlfJ'M~~11Tl~f1.Jfi11:JJj' li~.Jd 
Lfi1'Yl (Krogh, 1994 : 556) l~mh1ii.JWl1:JJ'VI:JJ1r.J"lltl.J'Ylfi'M~~11Tl~f1.Jfi11:JJj' ··h 

Lflutl1"15ruTriL~ r.11nun11vr~u1m11 un11~f1.Jfi11:JJf ~~tl ... ruru1 ';)1r.Jll11:JJifum~1 r.J~1"ll a.J 
" ~ ~ " 

L~nLEJ.J~.Jvr~u1n11tfu Lflu~~:JJ1';11nm1~~.n:JJL,j'1 Lfi1.J~f1.J(Assimilation)LL~::m1tlfu~1 
~ 

L,r1ff1fi1.J~f1.J(Accommodation) 
~ 

L 'Yl11ffLL:JJULL~::~"ll'L 'YlULiJfn (Troutman and Lichtenberg,1995 : 25) L~mh1ii.J 

fl11 :JJ'VI :JJ1 r.J"ll El.J'Yl fi'Mil ~11Tl ~f1.Jfi11:JJfl ·)-h Lflun11~U 'VI1fl11 :JJ11. ~ nu ~ULEJ.J iim1111J11 :JJ 
d) ~ ~ 

fi11:JJ1t 'V\11 ')L,Y1ltlrnr.~l u~~ l~~1itn111r.1L u~~ L';J (Schemata) 1~r.Jn11L1r.~uf';J1n~.JLL1~~El:JJ 
~ ~ 

r.1 a:JJfu ~..., 1 'V\11 'J L ,Y1111L u~.JLL1~~a:JJ v:i~';Jtt'fi11:JJ Lflu';J1.J';J1n ~:JJ:JJ~hnu tii..,ifu LL~::~1tlLa.J 
~ .... . 

1~ r.~~f1.Jn11L~EJ:JJ 1r.~.JLL~::Ltl1r.~uL fir.~uu'Yl~1tl"ll tJ.J~1LtJ.Jnu ~5u L ~ t1 L flu ~mnu 1 ~Lii~fi11:JJf 
, cu "" cu 

LU~~n~ .. "15:JJU:JJ (2540 : 198) l~n~11n11~f1.Jfi11:JJfm:JJ'Yl'J'M~~11Tl~f1.Jfi11:JJf . . ~ ~ 

• va .c:~t. .ct 6' v X .d .ct Q...l ~ v v 
11 fi11:JJ1fl tl ~.J'Yl:JJU'Mr.J~11.J"lJU:JJ1 "1l'.J:JJfi11:JJ'VI:JJ1 r.JLU Yn::~1"1Jtl.J1Jflfi~U U ') AU~11.Jfi11:JJ1 

~ . . ~ 

L~L tJ.J L "ll1U 1,] a :JJ ~111 r.JUtJ n ~ ~:JJ ~ ~1unu ~..., riL "ll1i'LL~1 LL~ L~ :JJ ~1'1..1 L fl Ufl11 11rl 'VI 111 ~ii 
~ ~ ~ 

1 ,.r 
fi11:JJ'VI:JJ1r.J 'VI:JJ"lJU 

~1fl1 ll11:JJ~n~ .. (2541 : 10) 1~n~11ii.Jfi11:JJ'VI:JJ1r.J"lltJ.Jn11L1rmj'm:JJ'Yl{]'M~~11Tl 

~f1..1 A 11 :JJf '"Jl L flu n1::1J1 un11riL n ~ifu111 r.JL U~L 1r.~ UL flu~~f1.J (Construct)fi11:JJf 
~ ~ ~ 'lJ 

';11nfl11 :JJ i:JJ vr mh::w.h.J ~.J.yi'WlJ L ~ Un lJ fi11:JJffi11:JJ L ,]1 hri aJ tl rJ L ~:JJ ~L 1r.~u~f1.J A11 11f~1U 
~ ~ ~ ~ 

n1::1J1un11'Y11.J~ ~i'Yl r.11 ~1 r.1 ~m tJ.J ~~au 111 ~1 1111ntlfu L tl ~ r.~u 1fl1 \1 ~f1.J'Yl1\ltl .... ru ru1"1J tJ\1 
~ ... ., 

~L1r.~u i.~LL~ ~ ~tJU~11111mh r.1 ~L1r.~utlfu L tl~ r.~u 1fl1\l ~f1\I'Yl1.Jtl .... ru ru1 1~1~ r.1 -;1~~111"Wm1ri 
cu cu -u Ql QJ 

rh 1 ~L fi ~ ~ 1111:: L11 ~:JJ ~ ~ifu ~ tl ~ 1111 ::til f11.J ~f1.J '1'11..1 u""ru lli1 L~ :JJ 1 "15l11L~ ~ tl \1 aJ . ., ., 

tl ... tld "' .... tl .- .t n11 11JL ~r.JU~tl~fl~tJ.JnlJ 1::~1Jn11lli:JJ1n"lJU 

~utf L 'VI:JJ::tl1::~'Y1£ .. (2540 : 1 > i.~n~11ii.Jm1:JJ'VI:JJ1 r.~"ll tl\I'Yl'J"Mn ~11~~f1\IA11:JJfl1 
• d) ~ 

11 Lfl u 'Yl q M~riu 1'1'1 q "M~~ ~i'Yl r.11 LL~:::tlf"l5qJ1 m1~n"M1ri'VI ~1n'VI ~1 r.~ mtl1:: ~n ~ 1~ r.~ ii 
L th'VI m r.~ri';J:::tJ £u1 mL~:::~u 'V\111 :JJU'MtJLn~m1L 1r.~u fu~::~f1.J fl11 11fl~ t1 r.l1.J l 1 'Yl'J "M~ d~\1 ii . ~ ~ 

~'YlTI'W~~tln11-;l~n11L1r.JUn11~tlU.yiL,Xuum1r.JuLflmmtfn~1.J ~L1t.~mflu~~f1\IA11:JJf L~r.J 
~ ~ ~ ~ 

tll~ r.JU1:::~1Jn11rnLL vi.Jifi ~.yij,~fu L ~ tl~ U 'VI1A11:JJ';J1\I 
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. 
ff1tlL13i":h ~113.1\un tJ"l.. Eh'l'YlqBn ff11ffffi\J~111rf VIm t~ii>~ n11L1m.rffi 

, ::.J 'II 'II 

di~.ffu-;nnn11L1mtf -;nnm1tl~u1i';J1>~ ff13J11mhtJ 1tJ>~n11~~LLi:l::m11L~11::l{ t~t~1i 
~113JfL~muu~mnu1un11fff1>~~113Ji1VI1i 

'II ~ 'II 

Q...ll ~ tf ""' ""' 3. 2 vm n nTi11D\l't1fJ1t!Ji1f'l'l~if'l1\1~113J~ 

'YltlBnff11~fff1>~~113Jf iiV1inm1 3 tl1::m1 ~"it <'!ii£1 LV\3J::tl1::~'Yli( 2542 

: 3 el1>J~>J';J1n Abruscato, 1996) 

1. ~UL11';J::L1ifm.h>JLLl'i';J1>J';h 1flmuumh>~h ~ULL~i:l::~U';J::fff1>J~113JL ~tl 
'II 

L~mnu 1flnVI1t~~>l~1>1 ').fftt ';JULU~tJULLUi:l>I~113JL~t!i1,iU~tl W.J13J';J1>J (Reality) 

2. ~ttL 11 ii ~11m ~m~ t11nu ~" 1~ ~"wd" mhuh Vl1n i.~fuit~3JflV11t~ 
'II 'II 

fffl1Un11lliL V11i L ~3.1 L~ 3J L "1.11 t11';1 Ltl ~ tJULLUi:l>I~113J L ~t~~ii t1 ~ L~3JL~ 
'II 

...... A A' a .c:t.c:t ...... 

3. ~UL11ff11>1~113J';J1>J'UUY'lU;i1U 1) ~113JL"l5tl'Yl3Jtltlfit!ULLI:l1 2) 
~ 'II 

~113Jff13J11tl 1 ttm11iL Vl~t-li:l LLI:l:: 3) ~113JU11tlU1~';J::tl1::ff1U~113JL~tlnU~>I~~ui>~Ln~ L~ , 
L.:n>~tl1::-;JnM' ~"tfu ';11nVIinm1~tt!1ttm3J'YltlBn 3 tl1::m1~>~n~11 ~>~iit~i1 tl1::ffun11rn 

1 Vlli~ im·rulfnu n11L1tJu f~ii t~ ~ L~3J Luunru LL';Jff1Ti'ru"ll t~>~n111 i~L 1t~ufff1>~~113J L i1 h 
'\1 C:U qcu cu '\1 

L~tldrl'U 1fln~L "1.11 tl ~ iu~ tl ~L1tJtt';J::LUU~fff1>1~113Ji'(~ tJ t~1itJVI inm1L ~tl3J~ ti1::VIi1>Jn11 
'II 'II 'II 'II 

L 1tJtt f~113JfLLi:l::U1:: ff'U fi11rnL~3J~ ii tl ~ mhnun11L 1tJU i1 VI 1i~L fi ~.ffu 1<il tJ ~L 1 tJtttJfu 
~ ,. ,. ,. '\1 

ff11ffm 'Ylf11 V11inu~11mi1 h~iimJ L~3J ';Jtt 1 u ~"<il~>~Ln~~113JLi1 h 1VI1i 
'II , 

Q..oO ..:( tf ~ """' 
3.3 ~ ma nttm::::t~ D\l't1 qttn i1f'l'l~ ill'l1\1Wl13J'l , .., .. 

'YlqBnff11fffff1>~~113Jf iiit~<ilnfl>~i13Jnu 4 tl1::m1 L~tJ1nu~rninBrn::"llt~>~ ::.J 'II , 

'Ylfl~Dff11fffff1>~~113Jf 41>~iiff11::ff1flGJ~"it ('!ii£1 LV13J::tl1::~'YlTI: 2542 : 3 el1>J~>J';J1n 
Kaucnakand Eggen, 1998 citing Good and Brophy, 1997) 

1. ~L1tJULUU~fff1>1LLi:l::LLff1>1VI1~113Jf~1tl<ilULtl>l ~L1tJtt~ tl>l mill i3J rffftf>Ji1 
'II 'II 'II 'II 

~tl n11~ W~ ehtt L-lJtJU tJ~u1i/ 'I'll 
2. m1L1tJu i1 Vl1i';J::Ln<il.ffu~t~3J.ffut~ ~nu~11mi1 h 1 uum1rmtl;';Juu ~L1tJu 

'\1 'U <t 'U 

V1';Jii~113Jf~113JL i1 l<iJ LLfl::tl1::ff'Un11rnLn<il~'ll1 mff13J ffU'U ffU U V11t~ tJ1-;]"Jl<iJ"l..11>1 t~tl ff11~~ t1 
'II , , 

"" 
fi11L1tJufl Vlli ~>IUU ~1~ t~>J-;l<iln';ln113J1 i~L1tJttLn<iltl1::ff'Un11rnLLi:l::~f1>1~113JLi1 h 

'II 'II 'II 

1uum1rm 

3. m1L1t~uf';J::Ln<il.ffu i.~ff::<il1mrlt~iitl nimruu'Yl1\li\l~3J ~L1t~u~ eJ>~i1:tH1u 
'II :-..1 'II 

~<il tl~u~ LLi:l::~eJ~11.jj\lflULLi:l::nu ~>Jtfu ~>J-;11LUU~el\lfl1itJn1::'U1Un11n~3J (Group , 
a ~ • a 

Process) Vl1tln11L 1tJULL'U'U113J:JJ eJ (Cooperative Learning) 

4. n11L1rmfeJ~1\lii~l1:JJVI:JJ1tJ (Meaningful Learning) ';J::~t~>~~hL'Uttn11 
'II 

n1 tJ 1~n11tl~u~1 u~n1Y'l';l1\lVI1eJ 1mtL~ mnu ~fl1Y'l';11\l mn~ '!<il m1-;l<ilm1L1tJttn11ffeJtt 

fl1 tJ 1~ ~fl1W;u1\lVI1eJ 1mtL~ tJ\l ';1::~>1 L ff1:JJ 1 i ~L1tJttf1'tt Y'l'U~11:JJf~Lfi<il';J1fi~11:lJ L i1 h tl ~1>1 
'II 'II 
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LL l'i~1" 3J1nwh~11~rffiLn~~1m1113Jiii1 ,X u~a~ a\11lX~L1tJu i.~futh::a-unTni!m\11~ tJm1 
~ ~ 

ll5u1hu~::1~tJn11fi~'Yl1\l~~h (Hands- on and Minds- on Experence) 

3.4 
"'" ... "'" tf ... ... 

nTH "i UU "iG113JYI fj't:tn lil"i"i~ lil"i1\J ~'l1 CIJ "i 
~ ~ ~ 

ih!nm1~m~1 i.~mh1ii\lm1L1tJu~13J'YlrJ1ifia-11~a-11\1~113Jj' lri"d' 

i.~1nafm~::L1Jlil (L~~~1 a-~1nm1, 2539 : 22 el1\l~\1~1n Driver and 

Bell, 1986) i.~mh1n\lm1L1tJwf~13J'YlrJ1i~a-11~a-11\1~113J1 
~ ~ ~ 

1. ~ liln11b 1tJU fl3JL~b n ~ifua tinu ~\I bL 1~ Gf a 3Jrl1J ~\I bL 1~ Gf a 3J'Yl1\ln11L1tJu 1 
~ ~ ~ 

I~ IQ..I.J' 1Cl.l ... A .... d 

b 'Yl11-t l.Ub~ tJ\I'iiUa tJn1J~113J1b~3J'il a \I ~b 1f.J1-t 
~ ~ ~ 

2. m1L1tJu1 ~am1a-11\1~113J~mtJ ~113J~mtJ~a-11\lifu1~tJ~L1tJu ~1n~\l 
~ ~ 

~ ~L 1tJuL ~u ~1a m~ i.~fiua1~~::L ilu ~1a i.3J LU1-t~13J~113J~ 3J1 tJ'il a \I ~a-au ~113J~ m tJ~ 
~ ~ 

~L 1 tJ ua-11\lifu i.~fu ~ liln1::'Ylu a ti1\13J1 n~1 n ~113J1L ~ 3J~ ~L 1 tJuii a ti 
~ ~ ~ ~ 

3. n11a-11\1~11aJ~ m m ilun1::u1un11~~ m iia\1 LL!il::: ~L 1tJuLilu~n1::rh 
~ ~ 

n1::u1un11lf uLa\1 (Active) 1ua-mum1rnm1L1tJu1 ~L1tJu~::£\la-3J3J~;J1u ~11~a-auLLlil:: 
~ ~ ... 

m~ L tJ ~ tJua-aJ 3J ~ ~1u 1 u "ll rn::~ tJ 5 iaJvru:tfn uu11niJm1rnLLlil::n u ~"5u 
4. ~113J~ m tJ~ ~L 1tJua-1TJifu ~:: i.~fum1~11~ a-au LL!il::: m~ i.~fun11 

~ 

tJ a aJfu~1au5La-rr 

5. ~L 1 r.JUL il u~fu ~ mra unTH 1tJ u 1"ll a \I~ uL a \I 1u n11a-11\1~113J £" h 
~ ~ ~ 

1u n11'Yi1 \111-t nT:i~ \1 ~ 113J1~ ii a ri 3J1 a-11\1~113-J~ 3J1 tJ 1'\Xmi ~ uL a \I LL!il::: n11~11~ a-au 
~ ~ 

~113J~m r.J~ ~L 1£Jua-11\lifu ~1nu1:: ~um1rnL if\lm tJ1l1~ LL!il::1l11i111113J"n1~~ ii~113J~m £J 
~ 

b~ tJ1 rl'U. 1uL~a\IU13Jli113J 
"ntJiuLli.rJ (Souvney, 1994 : 35 citing Von Dlasers feid,1990) i.~n~11n\l 
• 

nTH 1£Ju 1m3J'Yl q 1i~ ~11~ ~11\1~113J111 ~113J1J\I~ 3J~ nn a-11\1 a-11~1~ tJU~ ~lilmnn11 L ilu 
~ ~ ~ ~ ~ . 

nT:iLf1~au3J1~1n~L~tJ1"ll'1ru mfl ~1 ~un~1a\l ~1am!\l~a mbf~L1tJu~1mm1fi~L~tJ1nu 
CU Ql CU'\1 qJClJ 

a "' a 6'~ v m1L 1rm ~m 3J'Ylrj1ilJ ~11~ a'11\1~113J~ 

~1ui.~11 m1L1tJu 1Lilun1:::u1um1~Ln~ifu 111 tJ 1ui1 ~L1tJu ~\1~1i.3J~ a \I . ~ ~ ~ 

ti1 tJ'Yl EJ~~11aJ1~1nm1~au 1~ tJ~1\I u~f11~1m1n~~:::"il~tJ1:::a-un11rnL ~ an1:::~u 1'\X'!!n L1£Ju 
~ ~ . 

" b fi~ n1:::1J11-tn11L1tJu 1 a'13J11rlfl1-t ~1J~113J1~1 tJ ~1 b "ll1 La \I n11~11\1~113J1U 1-t bTl~~1n 
~ ~ ~ 

m1u5u11~1"~~1LU1-tL ~tJ\1 ~ihu1 tJf1113J~:::~1n 1'\XL rh,fu 
~ ~ 

tl .ct. t( ~ """ 

5.5 "i LLU1Jn1"ilililUG113JYif)Hfllil"i"i~lil"i1\J~'l13J"i 
~ ~ ~ 

" " A 6' .::::1'1 ~ 6" Q..;l .dJ Q..;l ~ 

1'Yl £J1m ~~1 LL!il:::~13J m~1;J1unTH 1tJu 11'Yl tJ1f'l1 a-~1~13J~ liln ~~'"ln11f'ln1i1 "llu ~u;J11-t 
"' cu '\1 "' 

~'Ylrrffn11"1J' 2544 ~fl m1"il~n~n'"l'"l3Jm'"lL1r.~u1LLuu 5 E 'YlaJvfvru:tf L~"ll':::~tJ~ (2545 : 57) . ~ . 
n~1111ili m1"il~n~n11aJ m1L1r.~u1LLUU 5 E Lilu1lim1~'1Xm1r.~ufi'u~11~1f1113J1~1tJ 

~ 'IJ 
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~me:h'l ~1 t.Jn"J::1J1UnT"J'Yl1.Jl'Yl mf'l1~~·fbt~::iifi1L uut v:i t.J.J ~ ehu 1 t.Jfi11:JJ~::~1n L vi a ~a~ fl~ t:J.J 
'II 'II 

rl1Jn11L1t.JUn11~tl'U 1 uti;1JU'U ~L U 'U J.J fi11:JJfLL~::n1::1J1'Un11Vi1fl11 :uf~1 t.1 m1i~ n11n1111 
, 'II 'II 

n11L1t.~u fLLUU 5 E LUU iiiV~tt.J~~.J 1~~L1t.~u i.~~1JL~1::Vi1fi11:JJf~1 t.~i1 Lt:J.J hw 1il'lm~:: 
'II , 'II 'II 

n1::u1un11'Y11.Ji'Ylt.J1f'11~~f ~.Junn11~nM1Vi~1t.J~1u1~1~fi11:JJV~:JJ1t.J~a.Jn11i~n1ln11:JJ 
"" ., tJVI "' ... .,r n11L'dt.J'U1LL1J1J 5 E ~d L~~.J'U 

'II , 

.Uu<ii'LL~::1'Yl'd11J1~,) (Sun and Trowbridge, 1973 : 62-63) L~~1tlinMru.::~t:J.J , ... 
.... cv -.... A .., """d 

n11~tl'U~1t.J1D1lfi1n11L1t.I'UlLL1J1J 5 E ~.J'U 

1. Luum1~au ~iium1t.~uLuuf'!ucl'n~1.J 
'II 

2. m1i~n1ln11:JJn11t1t.~ufLLuu 5 E Lflum1~f1.J:JJ 1 u:u~1~t.~i1~L1t.~u 
'II 'II 

3. 1::iufi11:JJfl1 ~Vil.J~ t:J.Jun L1t.JuL ~:u ~.Jifu Vi i.J111n~L~tl1::~u ~ ~ ~1L 111 
'II 

1 um1L~1::Vi1fi11:JJTI u 1::iuY~ii.J 
'II 

4. n11i~n1ln11:JJn11L1t.~ufLLuu 5 E Luun11ri~u1f11111~1m1n~1u~1.J 'J 
'II 

Q..o d I ~ Q..; A .... fr' d .... ..... 
~tl.J'UnL'dt.J'U L"ll''U fi1111~1:1J11rl'Yl1.JT'll"1n11 'Yl1.J~.Jfi:IJ fi11:1Jf1~~11.J~'d'dfl '-1~'-1 6Jl'.J~tl.Jtl1f'lt.J 

fi11:JJLuua~'d::u~:: 1 ~unL1t.~uii1am~~~ 

5. n11i<ilii11nd111n11L1rrufLL1J1J 5 E ~::V\~nL~rJ..:Jn11L1tru,fd::iu11111V\1eJ 
'II 'II 

n111J11m mL~L uum1'Yl~~ t:J.J L via1 ~um1t.~u~u Vl1Ji1Lt:J.J 

,:::i A f>' I I ..... A .d. .... 

U1111nt. fi'U11.Jf'l (2527 : 502) n~1111 n111l~fi1lfi11:1Jn11L'dt.J'U1LL1J1J 5 E 
'II 

~a inn11L~"in1:JJV~1an11i.Jfi1n1:u L via~1l::L~fi1~aum:ufi11:JJ~a.Jn11 1~ t.~1 it 'Ylfliifl 

m1n1::1J1Un11'Yl1.Jl'Yl mm ~~f L vi a~11::-.rl1 t.1 1 ~ Uflfl~ L~~u Vl1Jfi11:JJ1l1.J ~1.J ')~1 t.1 ~ULt:J.J , 
llVl L~1ViLVlm~cl' (2537 : 119) mhT:h m1i~n1ln11:1Jn11L1t.~ufLL1J1J 5 E 

'II 'II 

L flu n11~au ~ t u un1::u1un11LL~1.JV11 fl11 :uf~11::-.rl1 t.~1 ~un L 1t.~u 1~~u VlU fl11 :u1l1.J ~1.J 'J 
'II 

~1 t.~~uta.J 1 ~um1t.~u 1~t11::~un11rn~1.J 1 um1L1t.~ufL iiaV~1i"ll'1 1~ t.~lin1::u1um1'Yl1.J 
'II 

= 6'' 
1'Ylt.l1f'l1~~1m.J ') 

~:uriufi L~"ll'::fltl<il (254 : 56) mh:r-h m1i~n1ln11:JJn11L1t.~ufttuu 5 E 
, 'II 

'V\111 t.Jn.J m1i~m1L1t.J'Un11~tl'U 1~ t.JL "ll'"'in1 ~un L1t.JULU'U~~'U Vl1fi11:JJf~1 t.J~'ULtl.J V~1a~f1.J 
'II 'II 

fi11:JJf~1 t.J~'IUtl.J 1~t.~1in1::1J1'Un11'Yl1.Jl'Ylt.l1f'l1~~f fi1LUU~e'l1U 1t.lfi11:JJ~::~1nL vial~ 
'II 'II 'II 

um1t.JU1J'd'd~ L{hV!m t.Jm1i~n1ln11:1Jn11L1t.JufLL1J1J 5 E 1l!:L U'U~L1t.JULU'U~1flUJ~tl.J 
ct '\.1 cu Ql 

~-J~n itt.J:JJ~1 (2551 : 119) n~11tl\ln11i~n1ln11:1Jn11L1t.JufLL1J1J 5 E l1LU'U 
, 'II 

m1~EJU ~ l.'i.J L~1:u 1 ~ ~L1t.~uL uu~~u Vi1 V~1EJ ~u L~1::VI1fi11:JJfL ~ t.11nu ~.J 1~ ~-\IV! tt.J ~1~ L fl t.~f11"'n 
'II 'II 'II 'II 
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rl: G..-~ ~ 1)..1 

3. 6 '11 U 1?1 D 'U n1 ")-;) 1?1 n,-, n 'i'i 3Jn T'H "H.I'W'HllJ 1.J 5 E ... 
'Ylt"]:IY~ff11f1'ffi\~Tl11:1Jl d1u 'Ylt"]:IY~~rt~~~~L UUn11i'~n11L1~Un11ffaU ~L U U 

cYL1~muuf'!utfmn~ 1~mJ~~nM1'h cYL1~uLn~n11L1~ufl~mh~h LLGl::cYl.lawil::i'~n~n11:JJ 
'I! 'IJ \ 'IJ 'IJ 'IJ 

arh~L1 L~a1icYL1~UflU'VUJ~1afff1~Tl11:JJf~1~~ULa~1ULL1Jtln11ffaU~1a1ULL1J1Jn11L1~uf 
'IJ 'IJ 'IJ 'IJ 'IJ 

111 ~ 1~'Ylq:JYn ff11ff ffi'1~Tl11:JJi' ~~L uuu'Yl1J1'Yl"lla~crL1~uLuuff1Ti'ru ~~ii~fl1muLLuu L -rlu 
~ , , Q,l 'U ., ., ., 

'IV A IIV A. IIV 

LL1J1J 3 "ll'U. ~au ~1a LL1J1J 4 "lJU~aU ~1e.JLL1J1J 5 "lJU~aU 

ffiitf L~:u::u1::ff'Yli( (2542 : 7-8) ~~'1~tbm1i'~n':iln11:JJn11L1~ui'LL1J1J 5 E 
, 'IJ 

"lla~ 1Tl1~n11~nM1~inff~11'Ylmf'l1ff~fff1"1JT~h1'Ylm"lla~ffwi'~m:u~m (Biological Science 
'IJ a 

CurriculumStudies ~1a BSCS) :JJ1'Yl~Gla~<i~LLUGl~L ~a liL~:JJ1::ff:JJrl1JL~nL'Yl~ 1~mJ~L uu1i • 
UnL1~Uff1:JJ11tl"h:JJrl'U.LLff1~~1 flU'W1JLLGl::fff1~a~f1'Tl11:JJf~1~~ULa~ 5n'Yl.t~£J~1iunL1~u 

'IJ 

ii1an1ffU1::ffu ~Gl ff1L 1':il 1 un11L1~ufa th~iiT111:u ff"ll 111 ~ 1~ffl1Tvm11rn ~1h Gl a~~1a~Luu 
'IJ \ 

':il~~LL vl~i51~ L ~a 1 ilrm1~uii'tln:JY::i51~LLGl::'tln:JY::'Yl1~i~Tl:JJ n11i~n':iln11:JJn11L1~u f 
'IJ 

LL1JU 5 E ~L~<i~LLUGl~:JJ1U1::nau~1~ 
1. .ffu-th (Engagement Phase) Luu.ffu~TJ1n1::~m ~affi'1~Tl11:JJffuhLLri 

'IJ , 

A o ~ 1 

L'VHJU1L"ll1ff 
'IJ 

2. .ffm"i111':i!l.ffu ff111~"lia:JJGlL~am1flU'WU (Exploration Phase) Luu.ffu~ 
'IJ 

lrn L1~u '1~u nu1in':i!n11:JJ 1~ ~ a1':ilu nu1huun~:JJLLGl::11 ~uTJTJGl 1~ ~ttm1~uff1:JJ11rJU.1TJ11:JJi' 
~ ~ , ~ ~ 

LLGl::u1::ffu m1rnL~ :u m i:uwulfnu Tl11 :ufl ~ ~~~ ... h 1 i ttn L1~uff1 m1nfiu "Wu~1a ffi'1~Tl11 :uf 
'IJ 'IJ 

~1 ~~uLa~ 1~ ~Tl1iiu'YlU1'Yl LuucY~1u1 ~Tl11:JJff::~1n 1 un11L1~u f Luu ~u1nM1 LLGl::Luu 
'IJ 'IJ 'IJ 

cYn1::~u1icYL1~uLn~m1fiu"Wu ffi'1~Tl11:JJi'~1~~uLa~ n~111~~ff1u .ffwdLuu.ffu~lrm1~u 
~ , ~ ~ ~ 

Ln~~1afiu"Wu:u1u:u~ (Concept) 

3. .ffualiu1~ I .ffuU.1Lffua"lia:JJGlL~an11flU'WU (Explanation Phase) Luu.ffu 
'IJ 

~lrm1~ualiu1 ~~1aU.1Lffua:u 1 u:u~~1aTJ11:JJi'~lrm1~ufiu"Wu1 u.ffu ~ 2 1~~El1':il 1iTl11:JJi' 
'IJ 'IJ 

LLGl::U1::ff1Jn11rnL~:IJLUU~1U U1::n aunu~ in~1ULLGl::"li a :JJGl~fl'U. 'WU 1 mJ Tl1iiU'Yl1J1'Yl:~ 
"" ..., cu cu 

¢11m:JJLLGl:: 1 iTl11:JJi'~1a"lia:um ~:JJL~:JJ L ~a 1 ittm1~un1::,j1~-i~ fi~~u 
'IJ 'IJ 

4. .ffu"llm~~1a.ffuu1::~n~1i:u 1 u:u~ 1 .ffuu1:::~n~1-n (Elaboration Phase) , , 
Luu.ffu~au~lrm1~uu1:::~n~1i:u 1 u:u~1ufftl1Un11rn1mJ ~1a 1uff111'W~LUU':il~~ ~1a"llmrJ 

' 
:u1u:u~tfu GJ1ini1~~u ~uria1id1~Tl11:JJi'iln~n.ff~ ~1a:u1u:u~5u"l ~i:uwurr~1m~rJ1"lia~ 

'IJ 

~ 

nu 

5. .ffuuGlmu~rJUL1rJuf (Evaluation Phase) .ffuli'LUUn11U1:::Liium1L1rJwf 
'IJ 'IJ 

~1 rJn1:::u1um1~h~ "J 1~ mJ~ 1 ilrm1rJu U.1Tl11:JJf~'l~mu1::::JJ1Gl LLGl:::u1:::~n~1 i~1a ~ Gl 
' 'IJ , 
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rn1f1u. V'lU!I1-;<il LL~<il\1 L ~mL~nn..J ~ r.~u.L1r.m1 Tl1111~<il 'tlm~::LL~::L';J <ilTI~~ eln11rhn';Jn1111 
'lJ 

~1\1 '] 1<ilr.JaJUfi;m•iu.rr'i1!1TlU.LL~::ufiim•iu.rrnUTil a una 1 iLn<ili.JTI!ILL ~\ln11L1r.~u.f 

~!i~<il ~1liu.LV'lu~rf (2546 : 105-110) mh1n.J.ffu.<ilau.m1-;ij<iln';ln1111m1 
'lJ 

L1r.~u.fLLUU 5E ~1UL~Li]u. 3 .ffu.~a 
'lJ • 

1. .ffu.m1ff111';J"limJ~ (Exploration) LUU.n11'VI1"lia!i~~L~r.J1"lia.JL~a\l~~nN1 
'lJ 'lJ 

L~m'h'11l~11.JLUU.T111!1~<il11Ur.Ja<il 'VI1mLU.1~<il'VIin~a'11l "lia!i~al';J';J::lnm'L~ 3 LL'VI~\1 ~a 
'lJ 

L~';J1nm1i.JLn<il1<il~';J1.J'VI1a1l11n!J 

2. .ffu.n11~1uifu.LUU.T11111i1. 'VI 3-i (Invention) 111 r.J'VI i.J';J1nn11i.t1 L 1';1 LL~1 
• 'lJ 

um1r.JU.';J::L~"lia!!~L~r.J1TlUTirninNrn:: Tllli~!!u1i n11LU~r.JU.LLU~\Iu1mrnLL~::11r.J~::Lar.J<il 
'lJ • • 

"li a11~ L 'VI~1d'';J:: '13-i aJTI1111'VIm r.~ a:: '11m nun ';J::iin11l'b '111 f11u.1 rn 'VI1a-;ij<iln1::rh L ~r.~ri au. ~\I ';I:: 
'lJ 

aJTI11!1'VI!I1 r.JV'l a~';J::~TI1111'VI1a~\l"lia~1U~ a LUL~ ~~~1U~L~fhu.1 VI ru';J::a ci1 U.1U!IL U.!I~'VI1eJ 
q q Ql ll.ICU 

3. .ffu.li1TI11111l'VI!iLu1i (Discovery) Luu..ffu.~um1r.~u.mam~li1LmTI11111~ 
'lJ 'lJ 

L~';J1 n m1f1u. V'lULu1 iLuu. 11mnu.l.t1wfuL 1r.~u.L~eJ.J1 'VIli ~a 'Lu'L~L uu.m1'Yl<il ~auT111mm~ a.J 
~ 'lJ 

~rnuu.fi.JL~111m1~eJu.i'Ylmm~<ilfLL~::L'Y1TILu.1~~ (2550: 5-8) '1~li1L~u.a-;ij<il 

n';Jn11!1n11L1r.Ju.fLLUU 5 E !!1hLU.n11l'i~U.1'VIin~<il1i'Ylm~1~<ilfLL~::L~L~U.a.ffu.CilaU. 
'lJ 'lJ 

1u.m1L1r.JU.n11~eJU.LLUU 5 .ffu.CilaU. (5 E) ~eJ 
1. m1'1l1 L "li1 fium 1r.~u. (Engagement) LUU.n11LL u.::li1um 1r.~u.n';Jn11!1';1:: 

'lJ 

1l1::nau'11l~1r.Jn11i"nm111l .... ru'V11 m1'Y1U'Y11U.TI11111L~!I n11ri1'VIU.<il n';Jn11!1~';J::Ln<ilifu. 
~ 'lJ 

1u.m1L1r.JU.n11~aU.LL~::Lih'VImr.J~~eJ\In11 
2. m1i.t111';1 (Exploration) .ffu.d'';J::dJ<i~LeJm~1ium1r.~u.L<i1LiLm1~<il~iiaci 

'lJ 

bl~1 m-;ij'<ilTI11!1 illviu.rrnui1"li a~ri1 i.J';J::L 1r.~u.1 iL "li1 LUU. 'V1111<il'VI 3-i tl1 b flu. n"iln1111~ L ~ r.J1"li a \I 
'lJ 

.V 0 '1.' d .... 'I.' .o::lt.~ A fi' ~ A .... 

nUn11'Yl<il~ a \I n11~111';1 <ill r.J~UTIU.<il1 r.J1lln11'Y11\11'Y1 r.Jlftl ~<il1 1111'Yl.JL 'YlfiU.TILL~::fl11111 
'lJ 

'Y11.J n11U nu~';J ::411 L ii. u. LU ~1 r.J ~1'1J fl.JUn b 1r.~ U.L a.J L<il r.J aJTI1b UU.L Vi r.J\1 ~1 if11 bb u.::li 1'VI1a 
::..1 'lJ 'lJ 

~L~ll~u. 1u.n1rn~um1r.~u.'L!i~1m1n'VI1';J<i1L~ll~u.'1~ 
'lJ q 

3. n11flTIU1r.J (Explanation) 1 u..ffu.<ilau.d'n';Jn111l'VI1an1::U1U.n11L1r.~u.f';J::aJ 
'lJ 

m1li1TI11111~11U1111!11LL~11 u..ffu. ~ 2 m 1 iLuu.vfu.;nu.1 u.m1~nN1'1f1"1ia'V11mm1~<i1~ 
'lJ ~ 

"lia11~m ailu11 r.1 
'lJ 

4. m1~.J"li a ~11l (Elaboration) 1 u..ffu.<il au. d'';J::l'ii' u.1 ium1r.~u. L~U1TI1111f'VI1a 
q 'lJ 

"lia11~"il1n.ffu.~~1'U!11LL~l .ffu.~ 2 LL~:: .ffu.~ 3 m1i n';Jn1111fi1u.1m)ja1';JLUU.n11ailu11r.J 
'lJ ~ 

111 r.~ 1 u.n~ll<ilma.J L ~a~.J"li a~11l~LL~<il.Jn.JTI1111L "li1 h 1ir1nN::m::u1u.m1LL~::TI1111 ;11vru.rr 
q q 
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"J::vr-.h\lf1113Jf~1\l 'J~Ln~.ffu11::"1i1 r.J 1 iirn L1r.Ju i.~nntlnlfftlfu LL u 1 f1113J~~Vi in"ll tl\1 ~uLtl\1 
'II 

1 un1rn ~i.aJ ffu~fl &f u\IV~1um~ Lfl~ uu111mr m i111111\l 

5. n11ti1::Liiu~~ (Evaluation) Luwffuff~l11 r.J"lltl\ln11L1rmft u.ffwdf11Lfl~ 
, 'IJ 'IJ 

1umff1lfunL1mtl~~1111fftl1JLLU1fl1111~~V!Lfn~~ULtl\ll~L1r.JufmLLGh 1~r.JU1::LiiU~ULtl\ln\l 
'IJ 

LL u 1f11111~~~L~ff1tl1 u.ffu ~ 4 --.hiif11111fftl~f1 &f tl\IV~1mm~u\1111nL V-i r.J\11~LL~::iim1r.Ju11fu 
q 'IJ 

111mXe:Jm v.ir.~\11~ iuff"Jtl~i.~11::lb Lt!Luu vfu;nu 1 um1~mt1~ t1 Ltl J\lit~::1111J\Im1ti1::Liiu , ~ 

I ,c:t ..., CV ~ .., 

"11 e:J\1 fl1~ tl111nn11L 1r.JU 1"11 tl\!Un L 1r.JU~1 r.J 
'IJ 'IJ 

ff1UL~i1 m1,J~t11::ff1Jn11ruLL1J1J 5 E 11::~u\lii~\ILf1~ih1iLn~m1~1JLff1::Vi1 , 
f11111f iitJ""'ruV!l~ ~ tl\lflU VilllhLnL "11 ii n111i11111i tl11 GHLG'l::n11~\l,j tl ff1U 1111n\1'1.bf11111fltl 

Ill Ql cu 1 , 

1 i ~"i,Jr.JL~U1LffUtl,)~tJ1::ff1Jn11rnLL1J1J 5 E "11 tl\lfffi1UUff\ILff111n11fftlU l'Yl r.JlV'Ilff~fLL~:: 
'IJ 

L'Ylf11u1~fi tl1::nuu~1r.J 5 .ffu~e:Ju ~\lit (1) .ffum1'1l1Li1Ltum1r.Ju (Engagement) Luu.ffu~ 
'IJ 

f11n1::~UL y:1 tl fffl\1 fl1111 ffU 111 LLfiUn L 1r.~u Vi 1u ~11~ fftl1J /'Yl1J'Yl1Ufl1111fLL~::tJ"J::ff1Jn11rnL~ 11 
'IJ , 'IJ 

"llu\lum1r.~u L v:1 e:J'Illb i1 Ltm1L1r.~ufum1r.~u 1 V~ll -11\lf11ff11111fi,J~n11n1111L~Vi~1 mLuu L~nri 
'IJ 'IJ 'IJ 

n11ff1TI~ 'Yl~~tl\1 n11U1LffUuiu11~ L~lL~tl\1 'V'l~flr.J ffU'YlU11iLn11 1i~u lff~utln1ru fffl\1 
'IJ 'IJ , , , 

fffi1Un11rn~u1ffuhu1ff\lir.J (2) .ffun111i11111 (Exploration) dju.ffu~1iirm1r.~uL~ 
~1Liiun111i11111 'Yl~~u\1 fiuV11 LL~::111J1111iua,J~ ~\ljjm..J~u~ "'l~nri i\!Ln~ 

1~ 'Yl ~ ~ tl\1 (3) .ffun11tlTI1J1 r.1 (Explanation)L u u.ffu ~1 iirm 1r.~u 'll1i tl11 ~ ~"1~111 n 
'IJ 

n111i11111LL~::fiuf111m1Lf111::lf Lbtl~~~ ff'Jtluihh1t1 (4) .ffufl\liuff1U (Elaboration) LUU , , 
.ffu~ tl U ~,Xm 1 r.JU l~ tlTI1J1 tlbb~::"ll r.J1 r.Jf11111fL ~ m~ 11 L ~ tl 'Ill i.tJ fff11111fl Vi aJ (5) .ff U 

'IJ 'IJ 'IJ 

n11ti1::Liiu~~ (Evaluation) bUUn111h::Liium1L1r.~uf~1tln1::1J1Un11~1\l ') 1~r.~aJ\11i 
'IJ , 

irm 1r.~u 'll1f11111f~L~ mti1::111G'lLLG'l::tl1:: tJn ~1 iV~1u ~ flm1fiu 'V'l1J m,J~ LLff~\1 L v:1 mL"l n L tl ~ tJU 
'IJ , 

~ I .C:.. fV A 6" A V .......... 

L 'V'l tl ff\1 L ff111'Yln'lt::n1::1J1Un1'J'Yl1\11'Yl r.JlV'Il ff~1"1l tl\1111\1 LL~::ff11\lfl11111~1 r.J ~Ubtl\1 
'IJ 

A.a....d.d g.,. la..or a,... t{ 

3.7 \l1'~-~>'HJtlmmn'llt1\lnunT'i~~th:::aunTHlumu 5 E 

ff111J1i mqJ11u1fn'Y'l\ITl (2549) ·h11numll.::i.~~n'!t1 L'Ylfliiflm1,J~n11n1111m1 
' "' .od: V .:::f. V fV CV A fV 1 fV ,dl fV 

L'Jr.JU'JLL1J1J 5E 'YlLUU'V'l!UJU1'Yln'lt::n11fl~"l!Uff\l : nfl11ff11::ff\lf111V'In'lt1 V'llffU1 bLG'l::1~UJUll1111 
'IJ 'IJ • 

'V'l1Ji1 mLf11e:J"ll1r.~~i.~fum1"1lrl1r.J~~vr~UJu1 ff1m1miitJuLL~u,J~m1L1r.~ufLL1J1J 5E i.~~1r.~ 
'IJ 'IJ 

"' "' ' a .a~ a Q.,;a.,.;~ .:::~a'~-' A a""' 
~Ube:J\1 LL~::11f11111 L Vi3Jl::ff11m11L Ue:JV!1 e:Jn'Yl\IUnL 1r.JU 'Yl L 1r.JU~1r.Jn~m111n11L 1r.JU 1LL1J1J 5E 

'IJ 

ii'Yln'lt::m1~~.ffuff\le:JrJ1u"J::~u~rf\ln1'V'l113J ue:Jmnn-d' m1,J~m1L1t~ufnun~11ff11::i\lf111 
'IJ 'IJ 'IJ , 

~n'lt1 V'llffU1LLG'l::l!UJUll1111UnL1r.Juiif11111Y'1\I'V'le:Jl1Jmmu~r.Jff\lff~ 2 eJU~1JLL1n ~e:J n11'Yl1 
'IJ • 

\11ULL~::L1r.JULUUn~ 3J ii1e:Jmff1 lff11111fLLfiL ~e:JULLG'l::L~f1Jf11111f~1m ~e:JUL "Jiunu 
• 'IJ 'IJ 

llU'V'IG'l n~Uljjtl\1 (2550) LWJ,j'r.J L~e:J\I~G'l"lle:J\In111i1ULL1J1Jn11L1r.JUn11ffe:JU 5E 
'IJ 

1 u V~u 1 tJm1L1rm n'Ylmmff~f 1~ tJu1rn1m1niiu .... ruruTti' e:J\I~u ~ii~ e:Jf11111 ff11111fl1 um1'Yl1 
'U cu cu v v 
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Lfl"hh11lUL~::L~~fl~~el1lih.l'"'ruru1'Yieh'lriu-ne:h'JUnL1rJu:!TmJ11ftm~n~au~u c.J~nT"Jiim"lu--h 
'IJ .... 

'!!m1rJu ~L1rJu 1~ rJ1 i·nJLLuunTn1rJunTnmu 5E 1 mni.-wn11L1rJwn'Ylm~1ff~f[~rJ 
'IJ 'IJ 

m1U1nt1n1111ih.l''ruru1ri a.Jriu L~ fi::LL u mu~ r1fa r1 ~::fl1111 ff1 m1r1L un11'Yl1Lfi1\I\11Uff.Jn--h 
'U 'U fU Ql 1.1 

Lnrn'tf~rhV!U~ ?ia ff.Jni1far1~:: 70 LL~::'!!m1rJU~L1rJUL~rJ1i1ULLUUn11L1rJUn11ffaU 5E 
'IJ 'IJ 

1 u Vi li.1 r1n11L 1rJu TI'Yl m~1 ff~f[~ r1n11U1nt1n11 n iiu"ru ru1 ri a.J riu L~fl:: LL u uLu~ m ~ ~fl ~~a 
'U 'U ~ Ql ~ 

nii'J.l .... ruru1ri a.Jriua ci1 u 1::iu?i 
'U Cll .., cu 

mn1 fiqJqJ::~1~~ (2552) L~ftm~1fl1111ff11111f:l1un11e:i1Ul11M1eJ.JnqMaci1.J 

iii~11ntfil1 ntLL~::fi1111W\Il'l a h ~ aifii~m1L1rJu fLLUU 5E i111tl'JJL 'Ylf1Ufi~.Jn11Yln-n a \I 
.. 'IJ 

'!!m1rJu.ffu11 .... 1lrJ11ftnM1U~ 5 c.J~m1iirJl'lui1 '!!m1rJu~L~fum1ffaU~1rJifii~m1L1rJuf 
'IJ 

LLUU 5E fl1111ff11111rl1Um1ei1Ul11'M1el\lnqMaci1.Jiii~11llir!J1lli ~.Jifu aci1.JiiUrJ~1~r!J'Yl1\l 
ffii~~1::iu .05 LL~::iim1ff1U~a1'J.l11 '!!m1rJUfi1111W.Jl'lah~aifii~m1L1rJufLLUU 5E -na.J 

• 'IJ 

'!!n L 1rJu 1 um1i~m1L1rJum1ffaUff.Jifua ci1.J ii'!!r1 ~1~lli'Yl1\l ffii ~~1::iu .05 
'IJ .. 

n11i<n'J.l1::ffUn11rn~1VifUL~nU]11lrJ n11i~'J.l1::ffUn11rnm11LLc.JUn11i~'J.l1::ffUn11rn-r!a\l 

~1Un.J1Uflrn::n1111n11n11ftnM1U1::f:l11ftnM1LLvi.J-n1~ (2540: 24) iii.Jd?ia Luum1i~L~r1 
fl~V~inm1aU111L~r.J\I~LL~::1im1ftnM1LLfiL~nfl1r.J 3 - 6 U J\IL~n'J.ln~ L~n~ar.JLanlffLL~:: 

'IJ • 

L~nYiL~ML~a1iL~nl4'~u1J\1~1Ui1.Jn1r.J a11mu ~~h i.Jfl11 LL~::ff~U .... r!Jr!J1 t-huihn1111 

n11L~U ~L Vi 111:: ff11 nu1r.J LL~::fl1111 LL~ n ~1\ld"::Vi11\1Ufl fl ~ L<n r.JU flfl ~ ~ ii fl1111ffl1111 L "li1 h 
• • 'IJ 

1 u m1i<n n11ftn M11::iu ri e:m tl1::r111 ftn M1 LL~ ::L UUfl1111i111 ii en::V! 11,'J1J1 Uffm u~n M1 LL~:: 

"1511"15U ~JJ.J~::vr~u11 iL V\111::ff11rl'JJlr.J LL~::iifi1111LL~mh.,'J-r! Eh'J LL~fl::UflflflJ\I'Yl1\1~1U i1.Jn1 rJ • • • 
m111rn ~~h ;.,fl11 Llfl::ff~u .... ruru1 fl1auflfl11'l.l1::ffum1rn~1~ru~L~n1~fu 9u1::m1 t~uri 

Ql Cll q Q.l 

n11~Elff11fl1111~<n~Luum1n1::rh m11i.n1M1 n11L1r.Juf'Yl1.Ji.,'Jfl11 n11Lfi~EJUL'Vl1 ~u~1 
'IJ 

n11-,)1LLUn Ltl1r.JuLfir.JU -,)1U1U ii~i11l4'UIT Llfl::L1fl1 ~\1~1~qJ1Um1i<nU1::ffUn11rn ?iEJ fl<n 

L~muu~mfnfl1.J i<n 1 i ffEJ~fi~EJ., L Vlm::ff11nu1r.J fl1111 ffU h fl1111~ EJ.Jn11fl1111 LL~n~1.J 
'IJ 

1::Vl11.J u fl fl fl1 u u11 m n1 ~~ EJ u au~ EJ n11 L 1 r1 u i1 <n r1 1 iu 1m 1 n1 1 r-i1 u n1 1 L ~ u EJ ci1., 
q q 'U 'll 

Vl fl1 n Vl fl1 rJ L U 'U U 1:: ff'JJ n 11 rn ~ 1\1 ~ L ~ n iiL EJ n 1 ff 1 i yj EJ LL aJ ~ U n fl 1 EJ \1 "1511 "15 'U 3J ~1 'U i111 
'IJ q 

1um1vr~u1 
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Ltn1'W1 L~"ll':::mJ~ (2542 : 14) mh1'"hm1~m~1tl;il.l'ltt 'VImttii-1 m1-;l~m1 . ~ 

~n1:11 thwfu L~n~ii a1 tti-1 LL~ LL 1n di~';J u.ii-1 6 il ~_, bloom n ~11'"h 50 L tl afL.Uu.~'l! a-1 • 
~?itl"'r:mu1:uu.B£f';J:::L~:uvr~u.1ifu.1w~h_, 4 ilLL1n'lla-"J1i1~iln 30 LtlafL.Uu.~';J:::vr~u.1ifu.1mh.J 

.. "' 1 

n~m ~u.?it:-J~11i1::: (2542: 17) n~11'"hn11-;l~n11~nB1tl;i:Ul£J 'VI:IJ1ttii.J . ~ 

m1-;l~n11~nB1ff1'VIfuL~ntl;i:Ultt~iie:nmL1ndi~ii.Ja1tt 8 il n11~nB1aU.1J1GlLUU.n11~nB1 
oU .. , 1 

L~mi-'IL~1:uvr~u.1m1'Yl1-"~11.Jmtt fl11:u~~ ~?itl .... ruru1 Li-'lfl:ULL~:::m1:urn 
"'"' 

n1:ui"1!'1n11 n1:::'Y111-1~nH1fin11 (2546 : 67-74) n~1T:h n11~emlu.1:::~u 

tJ;j:u1mfu. i.ll~t~u.LuU.11tt1"11'1 LL~,r~ 1 u.1tlLL1J1Jn';Jn11:1J1J1rn1n111 iL~n i.~L1ttu. fthu.n11L~u. 
d ~ ~ ~ 

~_,if u. n11-;l~tl1::: ~u n11rn1 iL~ n i.~vr~u.1 fl11J'Yl n~1U.1J11~';) ~ li.J'VI :u1 tt ~1 :U'VI ~n ~~,.if u. 
, 1:1 q 'U 

~ ~aWih L UU.~ a-111-1 LL~l'U.n11-;}~tJ1::: ~1Jn11rnLLGl:::f'VI ~nn11L ii t!U.LLt:-JU.n11-;J~tJ1:::~1Jn11rn L ~ rJ 
~ ~ 

LUU.LL U.11 U.n11U~1J1i';]1-"JL~rJ ~1-"Jiitl1:::~'Ylfifl1'W 

4.2 -;:J~U'l::::iiMA'llth'ln1'lLiit~lUL~Un1'li~tl'l::::"unT'im 
1 

1. L ~a 1i~~rJU.11.JLLt:-JU.~1-"JWu11 u.m1-;l~n';Jn11:u'i1:unu L~n i.~ rJ ~1-"~ L 'VIm:::~:u 
~ 

LLGl::: ~rJ ~ fl i rJ-1 rl1J'VI ~n ~~1n11~n B1U ;i:IJl tl 
~ "" 

2. L ~a 1 i~~t~u.ll1LLt:-Ju.m1-;l~tl1:::~um1rnl.tJ1 -tl u.n11-;l~n';Jn11:1Jtl1:::,]11u.1 ~ 
~ 

1J11Glt:-JGl~1:1J';J~'V\:u1tt~n1'VIu.~i.1 
• 1 

4.3 n1'li~thLL~Un1'li~tJ'l::::"1Jn1'ltU 

n11-;lmhLLt:-Ju.n11-;l~tl1:::~un11rn1 ~1J11Gl';J~'VI:IJ1 tt'll rJ-'I'VI ~n ~~1 ~ ~rJU.fl11 
, 1 cu '\J 

~1Lliu. m:u.ffu.~au.~t~i.tlit 
1. ~nB1'VI ~n ~~1n11~n H1U;i:IJltt 'W'YlTITln11"1!' 2546 LLGl:::Lan ~115u. ') ~ 

~ "" q 

L~ t11-iJ rJ-1 ~~rJU.~ rJ-'I~nB1'VI~n~~1n11~nH1U;J:IJltl a ~1-'!Gl:::Lil tl~ ';Ju.Ln~fl11:1J L -iJ1 hl1';1::: 
~ ~ ~ 

'14'~U.1 L~ n rJ ~1-1 i.":f L ~ rJ 1 ~1J11Gl ~1 :IJ~'VI ~n ~~1n1'VI U.~ ll U.rJ n';J1 nil'fl11~n 1:11 La n ~11~ . ~ 

L~m-iJa-"JL ~:u1 ~iiwn:uL -iJ1 h ri.Jifu. L "liu. f1iit~'VI~n~~1m1~nH1tl;y:u-Jtt -irt~:uGlvr~u.1m1L~n 
cu 'U .,(3 'U 

A fi' d 'i.o' 'i.o' ""' A fi" Q..<o Q...o fi" 
2. 1 L fl11:::'VI ~11:::n11L 1 tl U.1 t:-J ~tl U.~ rJ-11 Lfl11:::'VI fl11 :IJ ~:IJ'WU.li'll a-1 3J1 ~1;11 U. 

~ ~ ~ 

l'lrn~nBrn:::~~-"~tl1:::~_,ff ~1tl.J~ ~fl1'W~~.Jtl1:::~-"Jfi''lla.JL~n 3-5 il L~t~ll1lt.l~';J11rn1~11::: • 

3. lLI'l11:::lf~11:::n11L1ttu.f ~~rJU.~rJ.JiiinB1'VI~n~~1~mu.iiinB11U.!i'm~LUU. 
~ ~ ~ 

~11:::n11L1ttu.f~-'ln1'VIU.~ll2 thU. ~a ff1U.~LUU.tl1:::~1Jn11rnff1fllliLLGl:::ff1U.~LUU.~11:::~ 
~ "' 

1'111L 1ttu. f l~ t1 ~ ~rJU.';J:::~ rJ.J~lLm1:::lfLLGl::: L~ anll1 :IJ1n1'VI U.~'VIU1 ttm1-;l~tJ1:::~1Jn11rn 
~ ~ 

4. n1'VI U.~1tJ LL1J1Jn11-;}~tJ1:::~1Jn11rnLUWJfu.~ au,~~ ~rJU.~ rJ.Jn1'VIU.~1tJ LL1J1J 
~ ~ ~ 

m1-;l~tl1::: ~u m1rni.l1'VIfu L~ ntJ;y:u-Jtt~-'lii'VI Gl1n'VI Gl1 tt 11 mf-1~nB1 LL u.1fi~';)1nu.1~n11:1J~ 
"' 

มห
าวทิ

ยาล
ัยร
าช
ภัฏ
พิบู
ลส
งค
ราม

 



45 

~ ffau~ a-1n111 iffa~LL rnn ~_,1 un11i~1.h::ffum1m ~Tvrfu11.hLuu~itr.~111ii~1.h::ffun11m 
~ ~ 

1 U1::iuu~1!ltiLUU 11 mii.Jmlf lJ1'lffU~1lf aTil1 i'VItb t1~11lfl111lffU 1 U"l..a'!L~n 1~ tl~'il11lli1 .... 

"" ' ti~'VI tJUm11fl1111 L 'V\111::ff11 • 
~1wfum1i~1.J1::ff1Jn11mLL lJlJ'VI U 1 t1 ~ ffaU~ a'!Th'VI u~'i1 L~a-11~ tJ1 iLUULLnUn ~1'1 

~ 

1un11i~u1::ffum1rn1~nuL~n m1fi1'VIu~'i1L~a'~ff11111n'Yhi.~ 3 ili~a 
ili~ 1 L~muu~fi1'VIu~ 

~ 

irrrl'~ ffa U'il::dJ~ 1 a n1ff1 ~L~n L UU~fi1'VI U~'i1 L ~a 'I L~ ~111 fl1111ffU l'iJ"l.. a-1 L~n L ".liu 
~ ~ 

"l..lli::~L~U~·hULLU~'I~an i.af L~n 6) LLff~'lfl1111ffU l'iJ ihffa~fi1i'ILn1::~ an i.afa ~LL~::~ a-1n11~ 
~ 

'ii::L 1r.~u fL ~a-1 t:hffa i-1,fu~ ffaU~'Itb L ~a-1 thia111 LUU 'i1L ~a-11 un11i~ri1'VIU 1 r.1n11i~ 
~ ~ 

u1::ffum1m 
A~.ci .... a I CV 0 

Tll'Yl 2 c-JffaULL~::L~n1111nUn1'VIU~ 
~ 

ifirl'L UU ifi~fi1'VI U~i111rlU 1::'VIl1'1 ~ ffaUrllJ L~n 1~ tl ~ ffaUn1::~U 1 ~L~ n LLff~-1 
~ ~ . 

fl1111~~ L ~U LLrl'1'1l1L~a'l~ffU 1'iJ 111fi1'VIU~LUU 'VIU 1 t1n11i~1.J1::ff1Jn11m L "liu ~ ffauehu 
~ 

it't11UL~tllrl1J "i1'1" 1~L~n~-:, LL~::iim1ffU'Yl1U1 afiU11tiL~tllrllJL~a'li1'11U~ff~~ffaUnlJ . ~ 
L~n~'li~fful'iJ1111rlUfi1'VIU~L~a'l "i1-1" dJU'VIU1tln11i~l.J1::ff1Jn11m 

ifi~ 3 ~ffaud1u~fi1'VIU~ 
~ ~ 

ifirl'~ ffaU'ii::LUU~11'1 LL~mfi1'VI U~'VI U 1 tln11i~U1::ff1J n11mLL~:: ff11::n11L1r.Ju 1l ULL~ 
~ ~ ~ 

~::'VIti 1 r.~i.i'~:h'I'VI 'll'1 1~ tJ~'il11rn1'il1n 1fl1'1ff11'1'VI inff~1ffn1u~m~nu~111r.~~i~ri1 i.1 'VIti 1 r.1 
~ .... 

n11i~u1:::ffun11mdff1m1nufmL~:::fj~'VI ~u i.~m11fl1111ffU h"lla'IL~n L "liu ~ffaufi1'VIU~ . ~ 

'ilL~a-1 "r.J-1" Ll~1'1'VIU1LLrl'1 LL~U11nn11L~namnfL~a'l "rhffa" ~ffaUff11111Gfj~'VI~U 
, d.J 'U 'U .. 

LU~tJuL~a_,,f umLuuthia i.~u~::'ll1L~a-1 "tJ'~" i.ui~1.J1:::ffum1rn1 u lam ff~a i.u • 
m1n1'VIu~'i1L~a'~'VIu1r.~m1i~u1:::ffum1m fl11iiim~rn::: i-1d 

a...o a...- cu a 
1. L'V\111:::ff11nlJ1tl LL~:::Vl@JU1n11"l..fl'IL~n 

2. ~1'1~111fl1111~ fl'ln11LL~:::fl1111ffU l'iJ"l.. fl'IL~n 

3. ffa~flrl' a'lnuff.n1VJLL~::m14i1L itwni~u1:::-,h1u"l.. a-1 L~n 

4. c-Ju 1 n fl rn1l1111 LL~:::'il1mi1111 L i1 i.ui.~ a ci1-1 c-J ff11ni:111n~u 
• 

n 11 L 1i t1 u LL c-J u n 11 i ~ u 1::: fflJ n 11 ill~ ff a u fl11 ~ 'il11 rn 1 L 1i t1 u LL c-J u n 11 i ~ 
~ 

U1::: fflJ n11m ~ ~ l;lf) u tt 1 i.uhi.~'il1'1 LLG1:::Li1 ~U1::: 1mnr~ m~nu ~11ltl~ ~ ffaU fu i1 W15fl1J J_,d 
~ .... ~ 

1. tt 1'VIU 1 r.~n11i~u1:::ffun11m111fi1'VIu~11 r.Ji:1:::L 5 tJ~ ff11:::n11L 1t~u 1Lrla i.~ 
~ 

'V\UrJ t1n11i~1.J1::: fflJ n11mLLrl'1 ~ ffaUfi1'VIU~11 tli:1:::L5 tl~ff11:::n11L1tJU fl ~L "JJ1 nu'i1 L~a-1 
~ ~ 

'VI u 1 tl n11i~ U1::: fflJ n11m ff11:::n11L 1t~u fu1:::n alJ~l tJ U1::: fflJ n11m~1 If ru LLG1:: ff11::~ fl11 
~ ~ 
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L1r.ru.f -11..:~ a-l1::~f111L1r.ru fl. u 'VIrrna-~1trud:lua-11::~hi1~riTv1u~11 r.J ~::La r.J~"ll t~..:~ L llt~'VIl1 i 
~ ~ ~ 

'Yf..:~ii'L vtmh::a-..:~f11 ia-l3Jl1fl fl~'VI r.iu L~L~r.J~l r.J a-::~1n~t~n11tlfu1 iL 'VI :~-n::a-3Jn1Jf1113J a-u 
q 

1 ULL~::~-1 LL 1~~ e:J3J 1 u1fi~111.J"ll e:J-1 Lciin 

2. i..:~ Ln~'VI1m::~3Jfl113J~~1llnLciin ~a'e:JUill1la'U l1Ulrl1JLciin L ~e:J1J::L~l1111Jll 
~ 

Lciiniitl1::a'1Jfil1mL~3J 1 U lf1 L~e:J.Jt'fU3Jlnite:J.J L ~r.J.J 1~ Lciin il r.Jlfil1111J e:J::L 1L fim~3JLL~::~a'e:JU 
~ 

f111~1111 a'e:J1J'VI rrna-~1L ~ m fi3J L~3J~.J~Lciinf111L 1r.Jufl U 'VIU 1 r.J'VI1t~lf1 L~e:J.Jtr U G) 
~ ~ 

3. Liir.JULL~Ufil1-;)~tl1::ff1Jnl1m Lrle:JL~"lle:J1J"lilr.Jffl1::~Lciin~e:J.Jnl1fLL~::ffl1::~ 
~ 

~ffe:JU~~llfl11fL fimL~"J ~L ffUe:J ~ e:J-1 L ;j r.JULL~Ufil1-;)~tJ1::ff1Jfil1m 1~ r.JfllU.Jn.J 3Jl~1;ilU 
'\J cu cu .u 

murrmtrn:: elU ~.JU1:: ff.J~ i1u.Jifff111V'l~~.JU1::ff.J f11 UL cii n LL~ ~::n ~ 3J ill r.J~ ~ ffe:J U fu ~ Wl!"e:J1J 
q q q ~ 

lh::a-um1mttll'lru~m~111l::Ln~ ~t~n1ln113J LL~::n11tl1::Liiu ... 

5. U U'l ~(?l Lfi f.J'l nm1 m~·::n'i::1J1U n1'i't11\11fl U1A1 iil~fa1~-iiJ L~ ntljlll'l U 

5.1 f1113J'VIm r.J"ll t~..:~m1-;l~tl1::a-um1n! lll.Jill mf'll a-~ftt1V1 fu Lciin tJ;j3J1r.J .. 
u n n11~n Hl 'VIl.n r.J rh u 1~1 i f1113J'VI3Jl r.J"ll t~..:~ n11-;l ~ tl 1:: a-u n11m lll.J 

ill mf'lla-~fliLL~n~l..:~nu i..:~d 

ill r.Jlf'!l a-~f ;lt~ n11~f11-;l~fi11 n11m ~t1n1::~u 1 iLciin ii'Ylf'!Ufl ~~ ~ ~ t~nl1L 1r.Ju f'YlnH:: 
~ q ~ 

n1::1J1Unl1lll.Jll1 mm a-~11~ mf..:~ Lff13J 1 iLciin ~m1u 1 i,Y e:J3J ~~ r~n ~ fl.J miL cii n 'VI~ n L~ r.J.J ~_, ~ 
~ ~ 

dJuaU~1l r.JLL~::LUUl~'lf~ e:Jil.Jnl r.J -;)~ L 1 ~l LL~:::lff~ 1 iLciin L~~fi'lfl LL~:::fi'u V'l1J ~1 r.J~ULfl-1 
q 

11V'l L~l'VILV'llJ~rJ (2540 181) L~LLff~.Jfll3J~~L~UL~r.J1rl1Jfil1-;)~ 
~ 

tl1::: ffu m1n! lll..:~ill r.Jlf'll a-~fV-~ e1 a-1tlL~11n11-;l~ tl1:::a-un11m lll..:~ill m f'll a-~f ;J e1 ~:hiu 
q 

.ffu~ t~u 'Yf..:~'VI3J ~"ll e:J.J ~ a-e:Ju ~ril'VIU~ L iLUULL u 1lll.J 1 un11-;l~ fffllU n11rn1 i~L 1r.JuL tl~ r.JU 
~ ~ 

V'lr]GJn113JLtlm3J1~r~tl1::a-..:~~m1L1r.Juf 
q ~ 

Lr.Jl111l L~"n:::fltJ<if (2542 94) n~lT:h fil1fffl.JU1:::ff1Jfil1mlll.J 
q 

ill m m a-~fLuunl1ffeJUL ~ eJ 1 iLciim -li1 ha-1 L 'VI~ LL~:::~ ~ 1:1-ihmTYl e:J.J1h LL~:::f111 1 iLciimn~ 
q 

fl113J~~11u r.J e1~ LL~:::V11-li e1 a-1tl111ntl1::a-um1n! ~tl1::a-u ~1 r.J ~me1..:~ 
q 

tlluni-nlnl1LL~:::3Jl~1~1Unl1~n'lfl (2547 62) e:JTI1Jlr.Jlln11-;l~ 

tl1:: ff1J nl1m lll.Jlll r.Jl m a-~ftll'VIf1J L cii ntl ;j3Jl r.J L uun1! n113J ~ ffl3Jljfl1) .... ~ L~'VI ~l n'VI ~l r.J .. 
L'lfu n11a-1li~ nl1ll~~e:J..:~ m1tlnuGi n11~nH1ut~na-r~1u~ "1~"1 -11..:~llnn1ln113J1l:::li..:~Litu dJ q q 

1 iLciin 1~tl1:::a-um1n1"~1..:~ 
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~·n.J1~11 n11-;l~1h:: ~unT;m! rn-:~irH.J1ft1 ~~fff1\·rfu L~m.J~a.rr r.J Vi :JJ1 r.J ii-:~ , ... 
m1-;l~fhm11:JJ~LiJ~ 1 am~ 1 iL~n '1.~rhrhm11:JJ~'J r.J~ma-J L fi r.J1n1Jfi11:JJ-;)1\1~1\I GJ1au i1 L~n 
Yh1iL~mn~fi11:JJi' fi11:JJLi1h LL~::Ln~'Ylftur~?i~~1~r.J1in-;Jn11:JJ~Vi,nnmnr.Jm:JJf111:JJ 

'II 

L Vi:JJ1::~:JJrl1Jlr.J fi11:JJ~'U, h"llEJ\IL~n 

5.2 

-;J1nn11~n ~1 LEln ~11fidi £..11rllJYln~::'Vfu.~1U 'Y11-Jl'Yl £..11ft1 ~~ftfu 0~1 i 
... 'II 

r~11:JJV!mr.J1i i.,d 

~1rf ~111~Huu~ (2541 : 53) mh1i1 'Yln~::n1::1J1Un11'Y11-Ji'Ylmft1~~f , , 
Vi:JJ1 r.Jii-J n1::1J1Un11T1ur~i1'Y1~~ EJ\1 L .W EJV~1i m YJ-;J-;J1-J 1 U"ll rn::~'Yl~~ EJ-J i.~01am~~m-lu 

"Yf-:~1 u~1um1'l.J~u1i LL~::r-r~u1r~11:JJ~~ a ci1-:~ L iJu1::uu 
Q,..t A~ 0 I I a_.. A fj' 

~wm~ LLYnm (2544 : 21-22) n~1111 'Yln~::n1::1J1U.n111'Ylr.J1ft1~~1 

V~mr.Jii-Jfi11:JJ~1:JJ11tl1um11in1::1J1Un11i'Ylr.J1ft1~~f~1\l GJ i.~LLri m1i-JLn~ m1-;l1LLUn 

'l.J1::LI1'Y1 n11l~n11fi1U1UI. n11Vi1fi11:JJi:JJl4'UTI LL~::~Elfi11:JJVi:JJ1r.JiEJ:JJ~ n11~-Jfi11:JJL~U. 
'II 

n11'YW1n1rn n11~\I~:JJ:JJ?i~1U n11n1ViU~n11fi11Jfi:JJi1LL'l.J1n11n1ViU~Ur.J:JJLi5\l'l.Jnu1im1 
'I .u , dJ 

n11'Yl~ ~ El\1 LL~::n11~fl11 :JJV!:JJ1 r.Ji El :JJ~n11~\li El ~1'l.JL~ El ci1\lfl~ El-J LLfl~1 
'II , 

~:JJl4'ui L~"ll'::r~'l.J~ (2545 : 9) n~11i1 'Yln~::n1::1J1U.m1i'Ylmm~~filf)a , 
r111 :JJ"li1 u 1 um1'ar~11 :JJ ~1 :JJ11n1 un111 ir~11 :JJ~ ~ L ~ aT1u Vi1fi11:JJf11 :JJyf., n11LLfl'l.J~ruVi1 

~ 'II ~ 

'Yln~::n1::1J1Un11'Y11-Ji'Yl mft1 ~~f L iJu 'Yln~::'Y11\I'l.J~ty ty1 '1.3J1 "ll''Yln~::n11'l.J ~u1i~1 r.JO a L Yl11:: 

LUU.n11'Yi1\11'U,"ll El\1 ~:JJ El-J . 
~1~1u. 'l.J~uiuLfir.J:: (254 : 36) n~11i1 'Yln~::n1::1J1Um1i'Ylmm~~fLiJu 

n11T1u YllJ ~-:~1 Vi 3J~L~-;J1nn11LL~1\1Vi1fl11 :JJfl un11'l.J ~u?i T1ur~i1 'Yl~~ a-:~ a ci1-:~ 01::uu 

L ~ EJV~1i m YJ-;J-;J1-:~1 un11~ au~ua-:~r~11:JJ a mnf n11LLn'l.J~ruV!1 '1.~a ci1-:~0L Vi~~~ 1~ mu Yl1:: 
'II ~ , 

m1'1b'Yln~:: 1 um1i-:~Ln~m1-;l1u un'l.J1::LI1'Yl n111~ m1~Elfi11:JJV!:JJ1 r.J m1~-Jfi11:JJL ~u 

~0fi11:JJ ff1f1 fil LL~::L Vi :JJ1::~:JJrl1Jlr.J LL~::l4'~U1n11"11 El\1 L~n'l..J;J:JJl£..1 fiL~n~1 :JJ11tl L1r.JU fLL~:: 
"' ... 'II 

'l.J~mJ~ 1 ~ rllJ L~n 
'II 

G..o' A I I Q,..t A fl' 

nt.;J"ll'~1 ~1fi1L-;J1fil (2548 : 10) n~1111 'Yln~::n1::1J1U.n111'Ylmm~~1 
"" , "' 

Vi:JJ1 r.Jii\lfl11 :JJ~1:JJ11tl1 un11~1JL~1:: LL~1\1Vi1fl11 :JJfLL~::LLn'l.J .... fiiVi1 1~ m,hum1'l.J nu?i LL~:: 
'II ... ::...1 

~mJu1~r.J1im1i-:~Ln~m11~ m1-;l1LLU.n n11V!1iJ?ii:JJl4'ui m1-;l~n1::'Yi1 m1~a~11 
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.... ~ ft ~ A 0 G.<" 

Tl113JVI3J1tl"lltl3J~ n11~~Tl113JLVIttnT'iVW1n'HU. n1Wl~i;l3J3J~~1U n11n1VIU~n11Tl1UT13J~1 cu , .tJI , 

m.hn11ThVItt~iitJaJLi~ufiu1in11n11'YI~~EJ~ LL~::n11~EJ1;l11 'i1~Luurlm~::~tt!1ttlttm1 
vr~tt1~1'1-t1;l~U ... runnLL~::L~EILUU~tt;nulttm1L1tJttfltt1::~uri1;l~:fl'u 

QIQI "' cu ClJ 

5.3 T1113J~1Tiru"llt~~rlnB::n1::u1ttn11'YI1~i'Yimm1;l~f~1VIfuL~nu~aJ1tJ 
~ ~ 

L~nu~aJltJ 1~ tJ ti113J"lf1~iiT1113J l;ltt hri"ii::L 1t~wf~~~1~ GJ.yj mht~u GJ i11~ tJ 
~ '1.1 '1.1 

nTmmm ~~iit~n1::rh~1tJ~ttLt~~ L~nu~aJltJ"ii::L1t~wf~1tJrlnB::m1i~Ln~ ~ufi'u fi'ttT111 
~ '1.1 

LL~::'YI~~ t~~ 1~ m-hun1::u1un11~~ LL~::m1liu1::i;l1'YI iaJ~i;lJ~i1 iiunm1~nB1V1 ~1 t~rhu 
L~L i Tl113J ~1 fi lli"ll El~rln B::n1::U1U n11'YI1~i'YI tl1 ~1 1;l~f~1VIfU L~nU~3JltJLlVI ~1 tlrlnB:: 

~ ~ 

~1tlfltt L"li'tt ii1LL3Jtt (Nueman, 1981 

rlnB::m1~~T1113JL~tt 'i1~ (T1rn::n113Jn11n11U1::tlaJ~nB1LL~~"lf1~. 2538 : 71) rlnB:: 

n1::U1ttn11'YI1~i'Yim~11;l~friT111u~m.J-:,liL~nlu1::iuu~aJ1tJ fit~ rlnB::m1i~Ln~ m1fu 
'1.1 ~ 

v-J-:, n11£~h n11fi'tt'V'lu n11t~ITU1tJ LL~::n11ufiu1i"i11~ ut~n"ii1nd u~":i'!m Lrrmu1"1f1 

(2543 : 212-213} mhT:h rlnB::n1::U1Un11i'Yitl1~11;l~fi;l13J11tl,r~U1 LL~::L~tl3J 1tJ~~~ 
~1~ GJL~ L~nT111L~fum1~~L1;l13J i~d 

1. ~nliL~muttT1tt3Jt~~n11~ ~~i.n~ rid1~"ii1nu1::1;lUnTlrn1ttn11~~flt~ 

u nu1in"ii n11aJ t~ r.h~ Luwffu~ t~u 'i1~rh l iL~nfin~~iLT111::lfLL~::iiaJ aJ aJ t1~~1~ GJri"llui't~u:ffu 
~ '1.1 , 

'i1~ 1;l13J11mt 13J1 LLflU ... lliV\1 L~ t1 ci1~ iiL VI~~~ 
~ , 

2. "li''wliL~n i.~finu1:: 1t~"lfULL~::T1rnfi1"llt~~~~Ln~ti't~aJ finumJ t1~LL~::~1~ 
'1.1 , '1.1 

LLVItt'Yif'V'lmn1ti113J"lf1~ L"li'tt ~ui.af LLa.hi1 ~1Tl~EJ~ mm~ LUtt~u 
3. "li'1 tJ1 iL~n L~l iL 1~Ti1~ t1 ci1~:iJT1rnfllLL~:::iJu1:: 1tJ"lfU L"li'tt Ylln11'YI~~ El~ , 

L 'V'l1::U tmVh L~ tJ~i~{ ~ LL~fnB1~U i.af~1 tJ mn~J1'V'l11'U.~'U. ~UL1;l1::~~fl'U.U1::~Bi"ll El~ 
'1.1 '1.1 ~ 

L~'U.LL~::LTl~tl~ 1 i~1~ G) LU'U.~U 
4. "li'1 tJ 1 iL ~m uuTJttn1::cji t~1t~fu l;l'U. h ~~ ri"lft~ u~1 tJn11~UL1;l1::fi'ttT1l1V11 

Tl113Jfri L U'U.Tl113J"ii1~ 
'1.1 

5. "li'1t~1 iL~m ~ttTlrnfl1"ll EJ.J~'U.LeN L 'V'l11::L~n1;l13J11m~t~n'YI1n"iin113JEJ ci1~ , 
a 1;l1::m 3JT1113J'V'l tl l"iJ ~\l ~n 1 iL~n L~l iT1113J'V'l tJ1 tJ1 :l.HL~::Tl113J 1;l13J11tl L~ tl ci1\l L~3J.yj 'Yll 1 i 
L~n L~fULL~::U1::1;lUTl113J~1L 1"ii 'Yll 1 iL~n:iJL"iJ~Tl~.yj~~ El~ULEJ~LL~::~tln11L1tJ'U. 

6. "li'1 tlvr~u11 iL~n L~ih i.u1 "lfl id1~u1:: 1 tJ"lfU ufui11 "U.n11~11.J-1ii ~ 

U1::-·ih1u L"li'tt n11i.JLn~ Lu1t~uLYitJu '<ii1LL"U.n~.J~1\l ".JL~EJci1.JTl~EJ.JLLTl~1LL~::fufl~t~ci1.J 
'1.1 
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1. '!i1 u~~u.1J-'~'Yll-'~~1u. i1-1n1 u m1aJrn-~~ h i-'lflaJ LL~::l.l~h..l ... tyty1 i.tlvrfEJaJ "J 

n u.oi1" L U'U.n11~ EJU l.l'U.El-1 fl116J ~ fl-1 n11~16J'V'l ... ~'U.1 n11"1.1 fl-1 L~ n L rt fl-'llil1 n L~ n L u 'U.l u~hi f)~ ii_, 
'IJ . . 

"1l' fllJ L ~ 'U.LL~:: ~ 'U.fl'J1 ff-1 Gi1-1 ") .yj fl ~1 fllJ wl1 ~-1'!51 £J L trL ~ n L n ~ n11L 1uu. j'e:J ~1-1 ib:: LlJ r.JlJ LLI:l:: ii 

m~c.J~ , 
l.l1UL ~ 11 '1'1 m~:: n 1:: u 1 u. n11'Y11-'~ 1 'Yl £J1 ~1l.l~ f ii f1116J ~1 f1 ru Gi EJ n 11-;l ~ , "' 

U1::l.llJn11rn"l.. fl-1 L~ntJ;jaJltJ L 'V'l11::L~n l.l16J11t1L1£J'U. frh'U.~-'ILL 1~~fl6J LLI:l::U11n nm1rn~16J 
a 'IJ ~ 

ll116J"ll'1 ~lil1 n ~" iiiii ~ LL~::~" i.:JJ iiiii ~ 1 ~ u r-hu.n1::u1 u.n11L 1u u. ft ~ u 1 itl1:: l.l1'Yl iaJ tT l.lfuf 
'IJ 'IJ 

m1~-1ii e:Jtlfiu1iu1 i.tl ~m1~u. 'V'luiTin11LLntl ... ru~1 ni:l::n11~1~1~ e:Ju~1u.~u.Le:J-1Gi e:J i.tl 
~ 'IJ "' 

5.4 th:: Lll'Yl"l.. e:J-1l'lm~::n1::1J1'U.n11'Y11-'~l 'Yl m m l.l~f~1~ fu L ~ n tl ;jaJl u a 

,;' ,;' .... A '1-' A 

Lfl~'Yl'Y1LL~::"ll'e:J1 (lli~"I!~1 l.l1fl1Liil1qj, 2548 : 10 !l1-'lfl-'llil1n Cliatt; & 

Shaw, 1992 23) n~1111 'tlm~::n1::1J1U.n11i'Y1 m~1l.l~f~1~fuL~ntl~~rru~e:J'tlnN:: 

n11i-1Ln~ l'lnN::n11,j1Lmm.h::L1l'Yl l'lnN::m11~ l'lnN::m11ii1Li:l"l.. l'lnN::m1~1 

fl116J iaJ~'U.th::~l1-'lvr'U. ~ nu l.lL Ul.lLL~::l.lLUI.ln lJ L 1 i:l1 'tlnN::n11-;l~rh"li flaJ i:l LLI:l:: ~f) fl116J~ 6J1 £J 
'IJ 

Q....O o .... GJ .... A <l.<' 6' Q...<o 

'YlnN::n111i11 LL u. n 'Yln N::n111 ~'Yl nN::n11l.le:Jf111aJ~m u 'YlnN::n11'V'l mn1ru. LL~::'Yln N::md"i:l-1 

f1116JL~'U. 

mf~u. (rn~"I!m l.l1f11Liil1ty. 2548 : 10 a1-1Ei-1lil1n Marti, 2001 : 32) n~1111 

'tl n N:: n1::U 1 'U. n1 1l'Yl £J1 ~1l.l~f~1 in Iii n 116J 1 trLL n L ~ n tJ ;j 6Jl £J L~ El ~1 -1 L ~ 6J1:: l.laJ ~ fl .... 

.. d 
Ll.l11fl'U.ll l.l1Lfl£J6J (2537 

"' .. 
'Yl nN::n11i:l-'lfl116J L ~ 'U. 

Q..; Q..l (;' I I Q...oO A fi'o Q...t ~ 

'V'l~'U.1 "ll'"ll''V'lWI (2539 : 1) ni:l1111 'YlnN::n1::lJ1'U.n111'Ylmml.l~1l.l1~1lJL~n 

U;):JJltJ L~LLn 'l'lnN::m1i-1 Ln~ 'l'lnN::n11,j1 LL u.ntl1::L1l'Yl 'l'lnN::m1i~ LLI:l::m1m~f1::m .... 

lln N::n11~1fl11 :IJ tfaJ~'U.rr:iJ ~-L 1~1llnN::n11l.l1Un11~-'lfl116J L ~ 'U.LLI:l::llnN::n11~Elf1116J~ 6J1 £J 
q 

i u.~ c.J ~1ii1:: (254 7: 173) n ~11i1 'l'ln N::vfu.~1u. ~ ~ EJ-'IU 1aJ11 i n~u1 
q 

1 u.n1::u1u.n11i'Yl mml.l~f ~ EJ m1i-1 Ln~ m1,j1 Lmn n11Ltl1uuL Yi uu m1i~ m1~Ell.l11 

Q.; A 1 t a,.... A 6"o::::t 

ru.~"I!~1 l.l1f11Liil1qJ (2548 : 11) n~1111 'YlnN::n1::U1'U.n111'Yl£l1~1l.l~1'Ylf111 

~-'~Ll.l1aJ1trnuL~ntl;):JJl£J i.~un 'l'lnN::m1i-1m~ 'l'lnN::m1,j1nu.n 'l'lnM::m1i~ 'l'lnN::m1~1 .... 

:iJ ~ tfaJ~'U.TI llnN::n11~fll.l11 llnN::n11i:l-'lf1116J L ~'U. ~_., 1 'U.LLGil:l::llnN::iif1116JL ~flaJ 1u-'ln'U. 

1 u.m1 1 i'l'ln N:: 1~-nn N::wd" rJ EJaJ 1 i'l'lnN:: 5u.1 u.m1~u.wr1~1f111 :JJflil1n"li EJaJI:l"h :JJnu. i.tl~1 u 
'IJ 'IJ 
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'V 'iV A ff' • 
~:JJ1fl3Jfl113Jn11VI'it1'Yl1~TYitl1f'l1tH11 (Amencan Association for the Advancementof 

Science-AAAS) {LL'V\G~~"lia3J~ www.google.com 2553) ihVIWii';J~J:IJ~VI:JJ1tJ"lla~m11i 
'II , , 

n1::1J1'itn11'Yl1~i'Yl tl1f'l1~~rf LU'itbfl~a~ija 1 U.n11LL~1~VI1fl113J'~·rr~~'U, 13 11n~:: 
'II 

1. 11n~::n11i~mtil (Observation) V13J1£Jii~ fl113J~1:JJ11fl1ttm11ith::~1'Yl 

i3Jtr'~mh~1tilaci1~VIrt~ Vl1aVI~1£Jaci1~113Jntt i.~mi til1 VI ';J3Jn ifu n~::thmtJ L"li1L11i3Jtr'~ 
'II 'II 

1ti~tJtil1~nu1tilnVI1a1111nnm1rn~h~ '1 1ti~t~L11~~fl113JL~tt"lla~~i~Lntil 
• ~ 'II 

2. 11n~::n11ltil (Measurement) VlmtJii~fl113J~13J11fl1u.m11iLfl~a~ija1Cil 
V11tl1mrn"ll a~~~~h~ '1 i.~aci1~r1n~ a~ f!113J~1:JJ11fl1 ttn11L~an 1iLf!~a~ija a ci1~L VI:JJ1::~3J 

'II 

u~::f!'113J ~13J11fl1 ttn11~1ttT"h~L~';J1nn11ltil i.~nn ~ a~1'1til L ~'1 LL~:: 1mtL~ tJ~n1Jf!'113J';J1 ~ 
'II ... 

Yf:fa 3J 11~ flVI U '1 t1 fi1 n 1J L ~3J a 

3. 11n~::m1fl1U.'1rn (Using numbers) VI:JJ1£Jii~ fl'113J~1:JJ11rl1ttm1U'1n ~u 

f!rn Vl11 Vl1m1filn1::rhnu~'1L~"ll~LL~tii.JT"htl1mrn"lla~~~1fii~~VIrt~ .Jt~i.~';J1nm1i.Jmtil m1 
'II 

1ti~n11'Yl til~ a~ 1ti~ t1 til'd~ Vl1a';J1nLL'VI ~~~tt ~1L~"ll~fi1u.1 rntf tt~a~ LL~tii~T"h111m rn 1 tt VI u 1 t1 

L ~ £.1'1 n '-1.~'1 L~"ll 1 Vl1i~L~';J1 n n11fl1U. '1 lli';l ::"lh £.11 i~afl'113JVI3J1 tiL~ Cil'd~ Cii13J ~ ~ a.J n11LL~:: 

4. 11n~::n11-;l1 LL u.n111::L11'Yl (Classification) VI:JJ1 tJii~ fl'113J~1:JJ11rl1 u.m"lifil 

1i1LmnVI1m1tJ.Jt!i1~u1Ciln Vl1a ~.;,~a ci1 tttl":i1n nm1rn~1.J '1 a a mutt V13J'1ti~VI111ti~ t~ihnrn'f11 u. 
, '\1 dJ ,. 

n11iti~-;l1LL u.n Lnrn'rf~~n~1'1 a1';1 1 i f!'113J L Vlij au. fl113J LLtiln~1~ Vl1afi'113Ji3Jr4"'mfa ci1~ 1til 

a ci1~V1 rt~ nL~ 1til tJifil ~~~ij ~3JU1i1J1~U":i::m"li13Jrl'it 1 i a ci1 U.n~ 3J b~ tl'1rlU. 
'II , 

5. 11 n ~:: n1 ":iVI1 fl '113-1 i3J vru. TI":i:: w-.h ~ ~L 11 ~nu ~ L 11 ~LL ~:: m tl ~nuL '1 ~ 1 

(Space/Space Relationship and Space/Time Relationship) ~Ltl ~ (Space) "lJ a.Jlfil rl • 
VI :JJ1 £.1 ii.J ~i1~1J1L '1 rn ~ltil ntf 'itfl":iaU fl":ia~ a ci o'fi~';J:: fl"l11i1.J bb~::l.fn~rn:: L "lfu.L~ t1'1rl Ul til ntf U. 

, ,. ,. q 

1ti~ []~'1 i.11 ~L 11~"ll a.Jlfilfl';J::ii 3 mi (Dimensions) l~LLTi fl'113Jnl1~ fl'113J £.11'1 fl'113J ~.JVI1a 
, 'II 

fl'113JVI u.1"1J a.;,1~m11n~::m":iVI1fl'113J i3Jr4"'u.fi"l::VI i1.J ~L 11 ~nu ~L tl ~LL~::~L tl ~nuL 1 ~1 VIm r.~ ii~ 
• 

fl'113J~1m"ln1u.m":i":i::uf!'113Ji3Jr4"'ttfi"l::VIi1.J~~~ai.tld ;ia 1) fl'113Ji3Jr4"'ttfi"l::VIi1~ 2 :iJ~ nu , 
3 :iJ~ 2) ~.;,~a ~mX 1n"l::';JnL~1nun1v-~~tl":i1n!J';I:: Lflwn1 rJ"ll'11"ll a~nmL~::nu.a ci1.Jh 3) 

~hLL VI U.J~ a ci"lJ a.JltilrlVIrt.JnU anlCilrlVIrt~ 4) nl":iLU~ fJU.LL11~~ ~1Lb'VIU~~a ci"lJ a~ltil rlrl1JL 1~1 
'U q q 'U q 

Vl1a ~L tl ~"ll a~ifil n~ Ltl~ r.~mLtl~~ i.tlnu L 1~1 , 
6. 11n~::m"litiln":i::rhLL~::~mn13JV13J1rJ"lia3J~ (Organizing Data and 

'II 

Communication) V13J1 r.~ii~ fl'113J ~13J1"lrl1 u.n1":itb"lia 3J~~l~';J1nn1"li.J Lntil nl":iltil 
'II 

n1":i'Yltil ~a~ LL~::';J1nLL'VI ~~ ~u.mitiln":i::rh 1 V11ilti1 t~ifim"l~1~ '1 L "liu. m"liti~L1r.~~t!i1~1J m":iLLrJn 

11"l:: L11'Yl Vl1a f11u. 1 rn VI1Ti11 Vl11 L ~a 1 i ~~u.L "li1 h m n'llu. a1';Jtb L~u.a 1 u. "l11"ll a~ til1":i1~ LLrmn :iJ 
'II 'II 'll 
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7. 'Ylm=l-::::nTHh'lfi'11:JJL~tt.~1mJa:JJ~ (Inferring) 'VI:JJ1£Jtl.J fi'11:JJI;1'1:JJ11n1unT) 
'IJ 

flTI1J1 mi fl:JJ~fiii mJ fl th.J iiL 'VI~ f..!~ t~ £Jfl1i£Jfi'11:JJf'VI1m.h::::l;1'1Jn11rnL~:JJ:JJ1'~h rJ ,Y fl:JJ~fiii a~ 
'U 'U • 'U 'U 'U 

m~ i.~:JJ1~1nn11i.J Ln~ m11~ m1't1~~ a.J f11 anu1 mf u i.~m~1nfi'11:JJf'VI1m.h::::l;1'1Jn11rn 
'U 

L~:JJ"ll a.J ~ i., Ln~fiVl £J1 m:JJ t £J.JU1.J Lt1u fiLutt.fl'11 :JJf'VI1mh::::l;1'un11rnL~ :JJ1 ~:JJ1 i:JJ'I'iufnu 
'U 'IJ 

8. 'Ylm=1-::::n11Vlmn1ru (Prediction) 'VI:JJ1£Jtl.J fi'11:JJI;1'1:JJ11n1um"lri1u1£J'V11a 

fl1~fl::::m~.,fi~::::di~i1u~'1.J'VIU1 t~£Ja1i£Jn11i.Jm~tl11n!Jm"lrufidi~i1wl1 'J 'VI1afi'11:JJj'fi 

L flu 'VI ~nn11 n~ 'VI1a 't1 'fl=l-ij1 m~a.,,X um"li1 rJ 1 un11ri1u1 rJ n11ri1u1 rJ a1~ri1 i.~111 rJ 1 u 

"lJ fllJL"ll~ia:JJ~ (Interpolating) LL~::::1l1£JUfln"llfl1JL"ll~i fl:JJ~ (Extrapolating) 
'U 'U ., 

~ ~ ~ d 

9. 'tlm=l-::::n11~.Jl;1':JJ~~~1U (Formulating hypothesis) 'VI:JJ1£Jt1.J fi'11:JJI;1'1:JJ11t1 

1 un11 1 ~ f11 a nu1 rJ .J1., L uuf11 ~au ~'1.J'VI u 1 ria u fi~::::~1 Lit un11't1~ ~ a.J L ~a ~1'1~ 1;1'fl1J fl'11 :JJ 

nn~ fl.JLUU~1.J 1 UL~a.,,Xu ') ~a i.tl 1;1':JJ:JJ~~1ULuui flfi'11:JJfiLLI;1'~.Jm1m~fl::::m .J1., a1~ Luu 
'U • ~ 

f11 a nu1 rJ"ll a.J ~.,filll 1;1'1 :JJ11n ~1'1~ 1;1'fl u t~ rJ n11i.J L n ~ i.~ 'VI1a a1~ L u ui a fl'11 :JJfi LLI;1'~.J 
fl'11 :JJ Ll:JJ'I'iuffi m~ fi::::L u11~::::L n~i1u "l::::'VIi1.Ji'1 LLU1~Un 1J i'1 LLU1~1 :JJ ,y f) fl'11 :JJ"ll f) .,'I j;1':JJ :JJ ~~1'U. . "" 
d'l;1'f1.,iJu t~ rJ a1 i rJ m1i.J m ~ fl'11 :JJftl1:::: 1;1'1Jn11rnL~ :JJ L flu ~u~1u m1m ~fl:::: L uf11~ a uri~~ 

'U "" 

~'1.J'VI u 1-d£1'., Lll't1111J 'VI1a rJ.J i.ll LUU 'VI ~n m1 n ~ 'VI1fl'tlfJMi) m ri au ,Y flfl'11 :JJ"ll a.J 1;1':JJ ~ ~~1u 

~ fl.J 1;1'1 :JJ11t1 ri1 n11~1'1~ 1;1'fl 1J 1 ~ £Jn11't1~ ~ fl.J LL~:::: LLnL "lJ Lrl fl ii fl'11 :JJfl. 'VIllL~ 
'U 

10. 'YlnM::::n11fh'VIu~ummi.Jtlfiu1im"l (Defining operationally) 'VI:JJ1£Jtl.J 

fi'11:JJI;1'1:JJ11t1 1 'U.n11fh'VIU~fi'11:JJ'VI:JJ1 mL~::::"lJ fllJL "lJ ~"lJf).Jfl1 'V11fl i'1 LLU1~1.J ') 1 ~Li1 h~"l.JnU 

LL~::::l;1'1 :JJ11n i.J L n~ LL~::::1~ hi 'hum :JJ L i.Jtlfiu~m1 LUUfi'11:JJ'VI m rJ"ll a.Jfi1 ivn1m Vl1:::: 

LUU1l1M1~1£J ')-i~L~u i.llrhn'1:JJ 1::::1J~.Jfii.JLn~l~ LL~::::1::::um1n1::::ri1oJJ.Jm~LUtt. m11~ • • 
m1't1~1;1'au m"l'tl~~a.,li~'1£J 

11.'YlnM::::m"lih'VIU~LL~::::fi'11Jfi:JJi'1LLU1 (Identifying and controllingvariables) 
• 

'VI :JJ1 rJtl.J n11ihJ.J i1 LLU"l~U i1 LLU1~1 :JJ LL~::::i1 LLtl1fi ~ a.J fl'11Jfi:JJ 1 tt.l;1':JJ :JJ~~1u 'VI rt., . . ~ 
n11fi'11Jfi:JJi'1LLU1,f 'U.LUUn11fl'11Jfi:JJ~.J 5u ') uam wumnni'1LLU1~U fi~::::ri11 ~f..l~n11't1~~ fl.J 

• • 
fl ~1~ Lfl~ fl'U.tl1'VI1ni1Lllfi'11Jfi:JJ 1 ~L 'VIaJ aun u • 

12. 'YlnM::::n11'tl~~fl.J (Experimenting) 'VI:JJ1tltl.J n1::::1J'1Un11tlfiu1im1L~fl'VI1 
f11~flu'VI1fl't1~1;1'fl1Jl;1':JJ:JJ~~1ufi~.,li 1um1'tl~~a.J~::::tl1::::namht~fhm11:JJ 3 .ffu~au ;ia . "" 

~ ' a 
12.1 n11fl anLL1J1Jn11'tl~~fl.J 'VI:lJ1 tltl.J n11'11.JLLf..JUn11'tl~~fl.JnflU~.J:JJ fl 

I I I I 
.,:;:a. d 0 ~~ 0 ~ d .:::::1 Q..; 0 ~.:::::~ 0 ~ d 

'tl~~ fl.J'<il1.J L Vl fln1'VIU~'11in11mL U Un11't1~~ fl.J"ll.JLn tJ'1n1Jn11n1'VIU~11imL U Un11't1~~ fl.J"ll.J 

L~ m num1rh'VI u~ LL~::::fi11Jfi:JJ i1 LLtl1 u~::::1 1;1'~ atln1rn fi~ a.J m1 1 "111 um1't1~ ~ a.J • • • 
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'Yl ~ ~ t:h1 oJJ.J t:JT;JL ihu.J ~"1.1 th'lnTHf.J L n ~ n1 11 ~ LL ~:: ~ 'U. ') 

13. t1m~::n11"~fl11aJlun £J-ira 1.1~ LL~::~.J-ir e:nnu 
"II , 

{lnterpretting data 

Andconclusion) Vlm£Jii.J fl113JL1'13J11"rJ 1 um1"uanfl113JVI3J1 £J"l.la.J-ir a1.1~~i.~i'~n1::rh LL~:: 
"II 

a ci1 ti.1"ULLuu~h1 u m1"~afl11aJVIm mLGf1 oJJ.Jm';J a ci1 t1.1um11.J n11Yl LL~mniiVI1munTw 
"II "II "II 'II "II "II 

w\1.J ')1"13J~.Jfl113JL1'13J11"rJ 1 un11"Uanfl113JV13J1 £J-iJ a1.1~ 1 ti.L i.Ja-Mi~1 £J LL~::a-1m1rJ~.J-iJ aa-1u 
"II , 

1~ £Jn11Le:J1fl113JVI3J1 £.1"1.1 a.J-iJ aaJ~~L~'Yl~.JV13J~ a'1u1ltL ~'U.fl113Jff3Jl4'tl.rr"l.l a.Ji aaJ ~~ L~ m-if a.Jn1J 
"II , "II 

~1 LLU1"~~ a.Jm1~m~1n1 £J 1 'U."l.laUL "1.1~"1.1 a.Jm1"'Yl~~a._,if t1. 'J 

a-1ui.~11 t1m~::n1"::1J1tl.m1'Yl1.Ji'Yl £J1~1a-~fu1::n au~1 £J ti'n~::m1i..1Ln ~ , 

<L..oo ~ - A~ .... Ll o 

'Yl m~::n11a-a fl113JVI3J1 £J 'Yln ~::n11"~.Jfl113Jfl~ LVI ti.';J1 n"l.l a 1.1 ~ LL~::'Yl n~::n1wnt1.1 rn 
"II 

d1u 'l'ln~::~iifl113J ~1~ ruw\ a m1L1£Ju f'Yl1.Ji'Yl m~1a-~f 1~ £Jii'tln~::m1"i.J Ln~ d1u ~u.~1u. 
., "II ... 

"1.1 a.J'Yln'l'ln~:: 1 U.n11L ~a 3J 1£J.JU1::L1'1Jn11ntn11L1£Ju. f"l.l a.J L~nU;)aJ1£J 
, "II ... 

~._,if u. ~1i'£J~.J i.~L~ anti'n ~::~U.;)1U. 'Yl1.Ji'Yl £.11m a-~f~L VlaJ1:: ~1.1 ~1VI fu L~ n 
"II ... 

U;)aJ1£J oJ1._, 1 u.n11rhn11~n ~1flf.Jd~ii'£JL~L~an'l'ln~::n11"ff.J L n ~ 
... "II 

" 
11£J~::L5£J~ ~.Jit 

1. OT'Hf"Lnm 

d •j,.l' ... 6Jl'.J';J::U.1 ua-n1WI'U.~1J 
'IJ 

'Yl1.Ji'Yl mm ~~f L ~11::n11i.JLmrr'h 1lt~L1£Ju.a-1m1"m1£Ju.f~.J!ii1.J 'J 1a1J~1 i.~ fl11aJVIm £J 
'IJ 'IJ 

" Q...l .c::l (L,oo d 

"1.1 a..1m1~..1 Ln~ aJ~.Ju. 

111rnfi~1 1"a~LL1".Jfl1 LL~::W3Jl4'U.rr L~"lf::flU~ {2542 : 3) n~11l1 n11ff.JLn~ 
• 

Vlm£Jii.J m11iu1::a-1'Yli:u~a-aci1.J1~aci1.JVItl.JV11aVI~1£Jaci1.J1"1aJnu. i.~mi m VI 11:un ~u. 
'IJ 'IJ 

~1m £.1 L -ir1 i.u1 u.i:u ~a-~1..1nu1~r~ Vl1a m~m1"rnLrl afiu. Vl1-ir a1.1~-11., d1u.11 £.1~:: L5 £.1~"1.1 a.,~., 
, , 'IJ 

J 'U. 1~£Ji.JJ1~wnm ~'U."l.la.J~ff.JLn~~.JlU -if e:J3J~~l~111nn11ff.JLn~U1::n e:J1J~1 £.1-ir e:J:U~ L~ mnu 
"II 'IJ 'IJ 

£.1~1 ~h::L'd'Yl£.1:: LL~::u1m 'U.~flrn (2544 : 90) n~11l1 m1i.JLn~ V13J1£Jn.J • • 
fl113J a-11.111rJ 1 u. n111 iu1:: a-1 'Yl i11 ~a-a ci1..1 1~ a ci1.J VI rt., Vl1 a VI ~1 £J a ci1.J L ~ aV11'1i' a :u ~ Vl1 a 

'IJ 

11 £J~:::LB£.1~"1Je:J.,')~.Jwl1.J ') 1~ £JLJJ L YiaJfl113J~~L ~'U.~1'U.~1~.JLU 

u1:::~1'Yl LUe:J.JLu~:u (2545 : 24) n~1111 m1i.Jm~ Vlm£Jii.J m11ith:::a-1'Yl 

iaJ~a-aci1.J1~PJci1.JVItl.JV11e:JVI~1£Je:Jci1.J11aJnu. i.~LLri m VI 11:un ~u. ~1m£J L'li'1i.ui1.1~~ 
'IJ 'IJ 

1 ~ £J ~1.Jnu1~ r~VI1a LVI~ m1rnL ~ afiu. Vl1-ir a 1.1~oJJ.J L uu.11 £J ~:::L 5 £J~"ll a.J ~.Jif u. 
• , 'IJ 
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~~vrutf L~"lf::fltl~ (2545 : 10) mhTh n11i"Ln~ ~fl m1i~rrf{mh-11~m.h" , 
Vlii"VI1m'l~1rmci1"'d1~nulwimi m VI 1l~n ~u LL~::mrJi~r7f{L"li'1i~rrf{t~rJ~'d"nu1CilfiVI1t~ 

\1 \1 , 

tl11 n 11 n11rn1~ r1 ~1l~tl'd::f{"~~1l::vn"li' fl~ ~41" LUU 11 r1 ~::L 5 rJ~"ll eh'l ~"tfu ') J"itt~ r1hi1 i ~ , \1 

U'd::f{lJnTH11LL~::fi11~~~L ~'U."ll fl" ~i" Ln~ 1 'U.n11U1Lf{Ufl"li' fl~ ~ 
\1 \1 

LLt~Uff{ml'Yl (rn~".l!m f{1fi1L1l1qJ, 2548 : 12 el1"B"1l1n Abruscato, 2000 : 

40) mhT-.i1 n11ff"Ln~ LU'U.n111itl'd::f{1'Ylff~rrf{J" 5 fu"li't~~mflrJ1rllJl~fiLVI~n11rn LL~:: 
\1 , , 

~" LL 1 ~ &f tl ~1tl lJ i1 41" dj 'U. n'd::lJ1 'U.n1'd'Yl1"i'Yl rJ1 ~1 f{~f.ffu vfu~1'U. ... 
ff'- CV <=o. .... A , I I 

m1Ci\U (rn~".1!~1 f{1fl'dL1l'dqj, 2548 : 12 fl1"fl"1l1n Martm, 2001:36) n~1111 

n11i"Ln~ ~fl fl11~f{1m'dfl1un111itl'd::f{1'Yli~rrf{J" 5 1iL.WrJ"t~ci1"1~t~ci1"VIii" Vl1t~1i 
Vl~1 rJ tl ci1"'d1~L "li'1 ff~ r7f{ 1~ rl~'d"rl1Jl~fl ~"LL1Cil &f fl~ th 1\fdi~tl1::f{lJn1'dntCil'd" LL~::Ln~ , 
m1L1r1wf f{1tJlwii1 m1i"Ln~ VlmrJii" fl11~f{1m'dfl1um11itl1::f{1'Yli~rrf{J" 5 L"li'1ltl 

\1 , 

i~rrf{t~rJ~'d"nu1~r~ ~"Ln~&ft~~ f{1m'dnCilt~u"li't~~~VI1m1rJ~::L5rJ~"llfl"~"~1" 'l lwi t~rru1r1 
, \1 

i1 ~"~ i" L n~ lwi LUUeJ ci1" h u t~nf\11~ mii flt.l.f\11~ ~1"i1 ~"~ i" Ln ~ l~LUUeJ ci1" h 41" L uu 
A ft~ A" 

n1::U1Un1'd'Yl1"1'Yl mm f{~'d"llU Y-1 u~1 u ... 
f{1tll~i1 m'di"LnCilm11itl'd::f{1'Yli~rrf{J" 5 lwimi ~1Cil VI'VJ-:, 1l~nCil~n~u 

, \1 \1 \1 

~w~~1f{ LL~::ii t~i~rr f{ VI i"1l1n~L~n l~~n 1itl'd::f{1'Yli~r7f{LL&f1 fl1'dtl1::d1uA11~ f{1m'dn 

1 'U.n1'd 1 ith::f{1'Yl i~ rrf{"lJ f)" L~n t~ rJ 1lfL~n'd1 r1"1Uwi1 rln11t!TI1J1 rJi1 ~"~ i" L n~ L~LU'U.fl ci1" i. j 
41" n1 1i" L n ~ L u u n1:: u 1 u n1 1tt1 T1 ru ~ 1l:: 'll1l tl ffn11~ u Y-1 u 'Yl1" 

... \1 

A 6' 
1'Ylr11~1f{Ci\j 

2. nT"a'ihuun 

V~'l1aJ'ViaJ1 EJ'll il\1 n1'l'ih u un 

tl m~:: n1 1:il1 LL 'U. n L U 'U. tl n 'rf:: n'd:: 1J1 'U. n1 'd'Yl1" i 'Yl rJ 1 ~1 f{~ f.ff 'U. vf 'U. ~1 'U. L yj eJ 1\f .... 

~L1rJuL "li'1 hfl11 ~VIm rJ"ll t~"m'd:il1LL un f{1m1tn::uLnrn~~1 "111 um1:il1 LL un LL~::m1:il1 LL un 
\1 • 

"llfl"~"~1" 'JL~nn~e:J"mmnrn~~ii1VIU~.ffu.Le:J" {111rnrivn 1e:J~LL'd"~1 LL~::~~vrutf L~"lf:: 
\1 

AU~. 2542 : 30) • .. 
m~::tl'd::ff'Ylrr (2543 : 21 - 23) 

LUUA11~f{1m'dn 1um'dLLD"VI1m1~ Vl1e:Ji'CilL1rJ"1~n Vl1e:JLVICilm'drne:Je:Jmuun~~ 'J . . , 
1Cil r1 1 im rn~m'dLtl1rJuL Yi rJUf111m Vliie:Ju fi11~~1"LL~::fl11~i~vrutf 

rJY-11 l'd!:ll'YlrJ!:LL~::tJ1m UY-IAUI. (2544 : 96) n~11i1 • • 
0 d 

n1'd1l1LLun Vlmr.Jn\1 

f\11~ f{1 ~11n 1 un11LL li"Y-~1 nVI1e:J L 1r1" ~1iu ~""ll e:J" 1Cil r1 iiL n rn~ Lnrn~i"n~11fl11l1l:: 1-i 
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th::~Tn Lii.EJ.JLu~:u (2544 : 96) mh:l11 nTi-,i1LLun Vlmr.Jn.J nTmti.Jvrm 

Vl1m1r.J.Jihiu1~m VI1EJ~.J~iiEJ~1uu·nnnnTnu.1~mnrn'l'f wn:JJ~1:JJ11tl~LL~~.JLiL~ui.~mi 
, 'II ::.J 

m1LLU.JV11n"liEJ.J~.J~1.J ':1 -;nmnrn'l'f~~~un1VIU~ LVIL~ 
'II 

n~m ~u~~~T~h:: (2547n : 173) mhT:h n11-,i1uumu1r.JmYir.JuLuuti'n'M:: , 
~U~1U ~L "ll'L un11i~1::LU r.JlJiEJ:JJ~ ~-\IL un11-,i1 LL un L~n~ El-\1~1:JJ11mu1r.J1JL Yi r.JlJLL~::lJ El n 

~ 'II 

imL~fi~1-\1"11El-\lfllli~:JJ1J1i tl1L~nL~nmn L~fiEJ1';)-,j1LLUfiff VI1EJ-,i1LLUfi1Ui1.JnL~ m1-,i1LLUn 
, 'II 

Vl1mu1r.J1JL Yir.J1Jff1Wf1JL~nu~:JJ1r.J ~El.JLiflrn~:uu1iVI£..111J ') L ~ULUU1Uii11:JJL~n~.J'Yh i.~ 
~ , 'II 

Q..oO A I I 0 A 

ru~~~1 ~1fi1L';J1ty (2548 : 14) n~1111 n11';11LLUfi VI:JJ1r.Jt1-\l fi11:JJ~1:JJ11t1 

1um1i~LLU.JV11m1r.J.J~1iu1~t1VI1EJ~.J~EJ~Luu11nnm1rn~1.J ':1 EJEJnLUUV11n 'J 1~r.Jihnrn'l'f 
, 'II ::.J 

1un11i~LLti.J~.JLnrn'l'f~bi.un11Vi';J11rn1ii 3 u1::m1~EJ fi11:JJLVIiiEJu fi11:JJLL~n~1.JLL~:: 

~1UL~l1 m1-,i1Lmn VI:JJ1r.Jn.J fi11:JJ~1:JJ11t1LUn11LU1r.J1JL Yir.JlJLL~::uEJniEJ , 
LL~n~1.J"liEJ.Jflrn~:uu1i 1~r.JiiLnru6¥11um1i~LLti.J ii 3 u1::m1 ~EJ fi11:JJLVIiiEJu fi11:JJLL~n~1.J , 
LL~::fi11:JJi:JJWUTI -,i1LLUfiff VI1El-,i1LLUn~u11.J n11-,j1LLUnV11mu1r.J1JLfir.J1J ff1Wf1JL~nU~:JJ1r.J 

L1r.Juf';J1n~.J~LUU1Uli11:JJ 
'II 'II 

6. til n £'f1'iLLa::\11"~j,) E.!~ L ~ El'Jtl tl\1 flU ~'J13J'VI3J1 El11 tl\1 flT'i~tl £'fT'i 

6.1 ~'l13J'VI3J1El1ltl\lfl1'i~tl£'f1'i 

i.mu~ (Hybel, 1995 : 6)i.~i.ifi11:JJVI:JJ1r.J"l1El.Jm1~El~11Li'11 m1~El~11 ~El 
fi1::1J1Un11~:JJU'Mr.J1iLL~nLU~r.JUiEJ:JJ~ Tr"J1:JJ~~ fi11:JJf~n~.JrlULL~::nu1~r.Jn11VI~ n11 

, 'II 'II 'II 

Lij£Ju V~1an1~1ri1l11.J 
0~ ca,...t(AA 'i-IA 

';J:IJVI~ 1El~fl1~ (V!U'Yl1VIr.J ~'YlliVI1VI:JJ, 2539 3EJ1-\IEJ-\J';J1fi ';J:IJV!~ 
, 'II , 

1El<ilf'h~. 2532 : 3) n11~El~11 VI:JJlr.Jn-\1 Vlr]~fi11:JJn11~<il~Eli:JJWUTirlll.1::VIl1-\I:JJU'MrJ 1~£..1 , 
El1 fl£..1 fi1::1J1Ufi11tl1 r.J'Yl El<il LL~:: LL~nL U ~ r.J'I,t•lh1 ~11 fl11 :uf~nun ~<il L ';} ~fl~ ~ ~ El<il';JU 

'II 

u1::~um1rn1::VI11.JnuLL~::nu L ~El1 iLn<il ~~~ EJu ~uEJ.J1J1.Ju1::nTl"~~d-\lnu LJ1VIm £..1~11-\1 

ll ~Elfi11L"li'1hi1:JJrlU fi11:JJ11:JJiiEJ fi11:JJ<ilfi~-\IL~UvfEJ.J~El-\lrlU fi11:JJ~~:JJ~~1U 

u1::uu1::uEJ:u Luu~u awil::'ll1m~.Jfi11:JJfi.JEJ~LL~::m1vi'illu1i.Jfi:JJ:JJU'MrJ 
'II , 

11VI L~1VILV11J~rJ (2542 : 20) n~T1l1 n11~El~11 VI:JJ1r.Jn.J fi11:JJ~1:JJ11t1 
'II 

1um1'1l1-iJEJ:JJ~~i.~';J1nm1i.JLn~ n11i~ m1'Yl~~EJ.J LL~::'<il1nLLVI~.J5umi~n1::rhLfir.J1mJ 
'II 

1<YJr.JlTin11~1-\l ') L"liU n11L1r.J.J~1i1J i~LU.JnU1::L11'YlVI1Elfl1U1lliVI1f'hLmJ L~EJLirf5m-iJ1l'<iJ 
'II 

fi11:JJVI:JJ1tJ-iJEJ:JJ~"ll'~~u~.ffu 1~r.JEl1'<ilU1L~UEJLU1Um11-\l LL~unii LL~U111VI n11vl ~:JJn11 
'II q 'II 'IJ 
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ru.1~~ ff~Yl~M' (2543 4) 1ifi11~VI~1v"lla~n11~aff11i1 V1~1vti~ 
n1::U1Um1Ltt.n11ti~VI1mu~mtl~mt"li11ff11 fl11~~~ LL~::'tl~ufl~hnnuflfi~VIrt~i.tlcl'~an 

1 

ffUrl LV1~::tl1::~'Ylrr"' (2543 25~26) mh1i1 n11~aff11 V1~1F.Jn~ 
1 

fl11~ ff1m1r11 un11ll1i a~~~~i.~-,nnn11i~Ln~ nTm~~ a~ m11~ u~::m1~~fi1u 1m 
'U 

~1i~n1::lhLVI~L~a~aff111iLi1hfi~if'u1~F.Jn11~1LUUn11LU 2 ~m~ru.:: ~a ia~~~1L~"ll 
'U 

LL~::i a~ ~~L uum1u11m t1 tl1"i!U1 LffUBL u 1tl"ll B~m1Yl~LL~::flTl~1L ii F.JU 
'U 'IJ 'U 

~m4'ulf L~"ll"::fltl~ (2545 : 11) mh1i1 m1~Bff11 ~B fl11~ff1m1nlum1ll1 
1 

,j' B ~~~U~L~"i11n n11i~ Ln~ n11'Yl~ ~ B~VI1B"ii1nLL VIti~ gl\ ~fl,j' B~ ~~U B ci LLtl1 mi~n1::rh LVI~ 
'IJ 'U 'IJ 

B1fi't~ifim1~h~ "I n1::rhlVI~B1irJifim1~1~ "I L"liu m1i~L1F.J~iih~u m1ut~ntl1::Ln'Yl 

m1V11f11 LU~ t1 Luu~u LL~::ll1i B ~~~i.~i~n1::rh LLtf1if um LffUBVI1mLff~~ l iufl fl ~ guL i1 h 
'U 1 

fi11~VImtl"llB~"li'B~~"ll"~ifu~if'u 1~tJtl1flrJLffl\tl~1mLUU~1~ "] L"liU m11~ LLt.JUflii LLt-!Ufl1Yl 
'U 1 'U 

n11'W ff~n11LUU~U 

tl1::ff1'Yl LUB~LU~~ (2545 : 24) nti11i1 n11~tlff11 VlmtJn~ n11U1"1i'B~~~i.~ 
'U 

"i11nm1i~Ln~ m11~ n11'Yl~~B~ LL~::"ii1nLLVIti~5u"l mi~n1::thLfftJ1VI~ 1~tJ~~~B1itfgu 
1 'U 

.., 1 i. """ .J' L "111 "iifi11~VIm tl ~~"ll'\.1, 

n~m ~u~t-~~T1h:: (2547n : 173) nti11i1 'tlm~::m1~Bff11-;l1Luumn 
1 

l un1::u1 u n11i'Yl tl1 ~1 ff~f L Yl11::n11~B ff11L uu 'Yl1~u B ni1 L~ n i.~ i~ L n ~ -;l1 u un 

Ltl1t.~uL tit.~uVI1B1~ LUUV11B i.~Li1 hiB~~VI1B~~~iiln~11::~u1~ ~1 t.1n11n1::~u 1iL~n 
'U 1 

LL~mtl~tJUfi11~~~L~u ~~nmL~::nuBiitl11t.~"li'mfuYlu uBn LL~::uwnn~~~Ylu 
nl'~"J,l'~1 ff1fi1L"ii1GJ (2548: 19) nti11i1 m1~Bff11 Vlmt.~n~ fl11~ff1m1n1u 

n11U1"1i'B~~~L~"i11nm1i~Ln~ n11'Yl~~B~ V11B"ii1mLVIti~5u~ii"Jia~~aciLLtl1mimh1VI~ 
'IJ 'IJ 'IJ 

1~t.~mfi"'t.~ifinT'l~1~ "I L"liu m1i~L1tJ~,h~u m1LLtJntl1::Ln'Yl m1VI1fi1LU~tJ Luu~u LLtl1 

u1iB~l:l~i.~mu1 LffuB1 iuflfl~ 5uL i1 hfi11~VIm tJ"ll B~i B~~6li~ifim1'1t1Lffua m"ii B cil u 1tl 
c:u 't 'U 'll 'U 

"ll a~m11~ LLt-~uniin11'W Luu~u 
'IJ 

ff1Ui1 n11~fli.'n1VIm tln~ n1::U1Un11 1 Un11~1tl'Yl a~LLI:lnLU~ tJU"li11ff11 
1 

fl11 ~ ~ ~ LL i:l :: ll ~ '\.1, fl ~ "iJ 1 n U fl fl ~ VI rt ~ L tJ rJ ~ a n U fl fl ~ VI rt ~ L ~ tl ff f 1 ~ fl11 ~ L "Ji 11 "iJ 11 ~ n '\.1, 
1 1 

V11an1::u1un111 un111 in1~1 i.~ a ci1~r1n~ a~ LVI ~1:: ff~ tf>1~1um1i>1 Yl~ ri1u L ii tJU 
'IJ 'U 

ff~"ll"1tl 11n"i!Ln~~ffni:l (2540 : 69-70) n~11i1m1~aff11LUUn1::u1um1.ffu 
1 

dw;nu"ll a>1m1~11>115i~"ll a>1~U~tJ1 ui~fl~ L ~ auff~>1fl11~~ a>1m1LLI:l::fl11~f~nitn~~"ll a>1 
~ 1 'U 

~uLa>11 i tr5u L~'Yl11U "ii::l~ ffUa>1fl11~~ a>1m1Ju "J~>1n ~11 i.~i1 m1~e:Jff11LUULfl~a>1ii a~ 
'II 
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1 ui.;)fi:JJL~rnnu 

n!il:JJ1 ~1~UTI (2541 : 1)mhT·hm1~a~11LUm"J"'uL~Eh'l"lla\ILfl~a.;)-;ln1LLvi\l 
1 

i.,'Jfl :JJ~'Yh 1 ~ i.,'Jfl:JJ~h L UU LUL~ a ci1.;) Lli~ £J!il rf\1 L \ia.;)';J1nn11~a~11LU'ULfl~a.;)iie:JLLfl::irrm1 
1 

1 um1ri a 1 ~Lfl!iln11LU~ £JULLUfl.,'Jrf.,'J~ atl;L ';Jn1Jflflfl~ a a.;)~n1LW::~ ai\lfl:JJ 
1 

~1Ul1 fl11 :JJ Lll ~lli"ll a.,'! n11 ~a ~11 L U 'U n 1::U 1 'U n11.ffu yf 'U;i1 'U"ll a \1 
1 ~ a 

n11~11\lifl!il"ll a.;):JJ'UB£..11 Ui.,'Jfl:JJ L ~a LL~!il\lfl11:JJ ~ a.;)n11LLfl::f111 :JJ~a\ln11LLfl::f111:JJf~nun 
1 ~ 

~!il"ll a\l!i!ULa.;) 1 ~ ~5u L~i'l11U ';J::L~ ~ua\1~ af111:JJ ~a\lm1iu 6)~.,'lmh1 i.~i1m1~a ~11LUU 
~ 

Lfl~a.;)i:i a"li1 £..1 1 ~ :JJ'UBrJiif111:JJ L ii'l h~\lrl'Ufl::nu ff\1 J:.l fl1 ~:JJ'UBrJ a ci11 :JJrl'U l~ a ci1.;) L uutln~ ~"11 
'I , cu , 

1 ui\lfl m~ £J1nu 

6.3 ·nJuuuilu\lnT'i~ui:ITi ... 
n11~a~11~1:JJ11tl-,i1LLUn1ULLUUl~ 2 1ULLUU (U1rn:: ~:JJ-i£J,:JJ.tl.tl. : 22 ; 

~ ~ ~ 

11'Y'lfl 'Y'l1~iinu!il1, 2534 : 30 ; 111m 1~:uth::£J1, 2537 : 27) ~a 
1 ~ 

1. n11~a~11LLUUi'l1\IL~£J1 (One - way Communication) LUUn1::U1U 

n11~a~11~LliLiJ!i!lam~1~~fu~11 (~L1£Ju) ff\IJ:.JflrJauniui.tlcl'.,')~ff\1~11 (~~au)~1a!i!au 
~ ~ ~ ~ 

1~"1111 ~11nua ci1\l ~a L tia\1 i.;)i u ~1n Ln!ilf111:JJ L "li'1 hflfl1!il Lfl~ au~\lff\IJ:.J fl1 ~11i ~1m1mh 
Wl1:JJL"li'1h11:JJrl'Ul~ 

2. n11~a~11LLUU~a\li'l1.;) (Two - way Communication) LUUn1::U1U 

m1~a~11~Lil!i!lam~1 ~~fu~11 (~L1£Ju) ~1:JJ11tlff.;)J:.Jflm1~f111:JJ~:JJ1 £..1"11 a.;)!iJ'UrJ auniui.tl 
~ ~ 

£1\1 ~ ff\1 ~11 (~~au) i.~'Ylu fi Ln!ilm1!il au ~ua\l~\lnULLfl::nuii1an1~i\l"ll a~" i£Join m:u~1a 
~ ~ 

1~LLrJ\I aiitl11 £..1~1"1i' a £J ~ "li' a:ufl £1 auniu~L!i!~\1 Ltl~ £JULUU"ll11~11"ll'!i!1 mJ1!i! £J ~fu~11';J::~iu 
1 ~ 1 ~ 

~U1~LUU~ff.;)~11LLfl::~ff\1~11';J::Luu~fu~11 
~ ~ ~ 

~1UL~l11ULLUUn11~a ~11iJm1~a ~11LLUU ~1 :JJ11t11 ~ !i! au LLfl::Lwn L tl ~ £JU i'l1\l 
1 ~ 

L~ £..11 LLfl::n11~a~11LLUU~e:J\Ii'l1\l iJwn:JJ LL!iln~1\lrl'U LLUUi'l1\IL~ £J1';J::LUU~fU~11L tA1 £..1\1 a ci1.;) 
~ 

L~ £J1~1n L "li'1 h i.li!i!1\lnu';J::: i.aJ~1 m1mbf111 :u L "li'1 hnu i.~ LLuu ~a.;)i'l1\l ~1m1r~l~!i! au LLfl::: 

LLflnLU ~ £J'Uf111 :JJ~!il L ~ 'Url'U l~ 

6A ~11~~~19ilu\l~11~~~19i:l1~1~n1Hn1~~ui:l1~ 
A cj 

"1111fl- i'l1EHJf1 (Saville - Troike, 1982 : 

1 un11~a~11 ~ am1L~ an 1 if11'Y'l!i!1 '1-fr~n ~ a.;)i'l1.;)1l1"M1 LLfl:::i'iwn:u L ~ m::~:u 1!i! £J ~'Y'l!ilf111 
~ ~ ~ ~ 

i'l11Ul1'Y'l!ilrlU 1f11LLfl::'Y'l!il e:J ci1\l L11 '1-fL ~ m::~:JJ nu ~mum1cl 
~ ~ 

'Y'lafl~iu (Paulston, 1983 : 56-57) n~11i1 f111:JJ~1:JJ11tl1um1~a~11LUU 
n11tJl] i:uvrurri'l1\11l1 "M-1 L ~a LLfln LU~ £J'U ,Y e:J :JJfl LLfl::f111:JJ~ :JJ1 £..1"11 a\11l1"M1i'l1.,'1~1Ui\lfl :JJ 

~ 
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~~L~G'l1~ (Littlewood, 1995 : 3-5) 1~1if1T;hn~~1111i1 ~1111~11111r1 
'IJ 

1un11~eJ~11 ~fl fhm11111::~i1.J1J~~G'l 2 u~~G'lL~mi ~'W~LLG'l::~yj:, t~r.J~'W~m~~::m 
, , 'II 'IJ 'IJ 'IJ 'IJ 

~1111Tiin"ll eJ.J ~~":, L ~ eJ~';l::L~ eJn 1 if11'W~~L ~111::~11 
'IJ 'IJ 'IJ 

~1tlL~i1 ~1111~1m1n1un11~e1~11 ~eJ m1tlfiim,ru:tf'YI1.Jf11'W~1::~11.J 
, 'IJ 

u~~G'li\lu~ 2 ~uifu1tl L~mi ~'W~LLG'l::~~":,~.JLU'Un11LL~~\IL';l~'U1"lleJ\I~'W~1um1~eJ~111~£.J 
, 'IJ 'IJ 'IJ 'IJ 'IJ 

L~fln 1"lff11'W~~L ~111::~11 
'IJ 

6.5 u\I~U"i::nuUil£h1A113H~13JT'H16h-\nT'i~ml1"i 

~ueJmiir.Jh LLG'l::•1ntn (Finocchiaro and Sako, 1983 : 54) L~mh1n\l 

eJ\ITltl1::neJU"ll eJ\1~1111~11111fl1 um1~e1~1111 ueJn';J1n ~'W~';J::~eJ\Iii~1111i'l m~eJ\I"ll eJ\IL~r.J\1 
'IJ'IJ 'IJ 

i'Wrl ~ G'l fl~';J'U l~'Ulf1111"ll fl\lll1B1LLGt1 ~'W~~11f11U\I n.J fl\1Tltl1::n flll ~'U ')~ ~ eJ\In1::rh 1 'U"ll ru.:: 
'IJ 'IJ 

'W~~el 
'IJ 

1. ~ fl\lf11U\Itl\1~1111~~~~'W~~el\ln11~fl~1111~111 £.1 hi11';1:: LU'Un11l ~11~'\.l, 
'IJ 'IJ 

m1~'U'YI'U1 ~1eJm11~~eJ1Jn11~'U'YIU1nu~~'W~~1£.J 
'IJ 'IJ 

2. ~ eJ\Itlfu Ltl ~ £.1'U~1ll Wl-t\l"ll el\1 ell£.11::~1 "lfl 'Un11el eJ nL~£.1\Il ~ eJ 1 iLn ~ L~£.1\1~ 

3. ~ eJ \1 f11 U\1 i1 \1 ~ 1111L ~ 111:: ~11"11 eJ \11tl tl1:: t £.J ~~';I:: 'W ~ J\11 u~1u n IlL n rn'Yf 
'IJ 'IJ d) 

L 1 mn1rnllfl::l~'Ulf1111"1J el.Jll1B1 

4. ~fl\lf11U\Itl\ln111"lfll1M11 iL ~111::~11nll~mum1rnLLG'l::~~'W~~1£.J 
'IJ 'IJ 

5. ~ eJ \1 f1 1 U \1 tl \1 tlij n 1 £.11 ~ eJ 1J 1 ~ "lJ eJ .J ~ ~'U 'YI 'U 1 L ~ eJ tJ f 1J l tJ ~ £.1 'U LL 'U 1 ~ ~ 
1 um1~e1~111iL~111::~11 

LLTI1~(Harris, 

1 unTJ~eJ ~11 i.Jit 

1990 

.:::1 d ,:; I ,o:::i CL.oo .... .,:::1 

1. n11flflnL~£.1\I (Pronunciation) "ll\11111~\lll~l~£.1\1~1:: 'Wr.Jqj"lf'U::m1L'U'Ul~£.1\l 

1::iuL~£.J\I~\1~11 u1~LLL'~::tl1:: 1£.J~1111J\I,r\1~1::m1'W~ 
'IJ 'IJ 

2. L1mn1rn (Grammar) 
0 ~ .. 

3. mf'!'W'YI (Vocabulary) 

4. ~1111~~eJ\ILLmh (Fluency) ~111£.Jn\l ~1111~~eJ\ILL~~1LLG'l::~1111l111um1 

5. ~1111~11111fl~rieJ1iLn~~1111L"JJ1h (Comprehensibility) ~111£.Jtl\l tl1111ru. 

LLGJ::~ntll1'W"ll el\1~1111l "JJ1 h 1 'Un11'W~~i'h 1 i~~":,L"JJ1 h 
, 'IJ 'IJ 

~11.11~11 eJ\ITftl1::neJu"ll eJ\1~11~~11111n1 um1~e1~11 ~111£.Jn.J ~1111~11111r1 
' 

1 um1~eJ~1111~111£.Jnu~5u~1 £.J~1111m111::~11'YI1.J~1'UL~£.J.J f11i'Wl1 1 1mn1rn n!J Lnrn'Yf 
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~1~i~~~u~n~1ndJ~ff1~11n1in1~1~1~1~n11u1:ff1uff1~~1 

i.~~ ci1~L 'VIm:ff~ 

6.6 nTah::tihun13Jilf13J1'HI1l\n1')~uilf1') 
a~u11 1~~Lffli1 (2538 : 79 - 80) mhT;h n11u1:dju~11~ff1~11n 

1um1~~ff11fflm1n~~ff~ui.~ 3 u1::L11~ 
' ' Ad d 1 1 A 1A 

1. n11'W~L~~1LYW~~UL~m L'75U n11mn111~~1U n11~lilJ1~ n11L~1L1~~ 
'II 

n1 11 i f11 LL u::ii.11 U n11'Yi1 ~ ci1~ 1~ ~ ci1 ~'VI rt~ L U U l rrn11~ ~ ff~ lJ LL lJ lJ ~ 1 ~ L 'W 11: ~'W ~ 
'II 'II 

i.~LLff~~'tln~:'W~~1~ 1 UL tl~'V11~L~L~1~~m 
'II 

""' fS' a ~ QJ .. 9 , 2. n11ff~1l1~rn'VI1~n11ffU~U16if~~n~:LuUn11'W~1:'VI11~1J~~~ 2 u~~~ 
'II , , 

.ffu i.ut~ ~ ~1 ~ 1~ ~1 ~'VIrt~Lilu~~1 L iiun11J ~uf11n1~1 i~L1~u i.~LLff~~'tln~:m1'W~"ll ~~~u 
'II 'II 'II 

m1ffu~u11lm~~~u~1~m1'1'1n~1m~~1iunL1~ur.l~u~~1~~11~L~1~~'VI1~~11~'VIfu1~n 

iin11~n11LUU~Li~:LLUU~L1~ULUU11~1J~~~ 
'II 'II , 

ff1ui.~--h n11u1:d:iu~11~ ff1~11n 1 un11~~ ff11~~~~~11ru.1~1n'tln~: , 
n11'W~"ll ~~~'W~ ~11~-n~rl'~ mr~T11~ml1 L~~~ U1:n ~unun11 1 i1l1~1~nn~~~L 'VI~1:ff~ 

'II 'II 'II 'II 

u1:n ~u~1 ~n11V1~ L~ ~1 L ~ ~~~uL~~1 n11i~111~rn'VI1~n11ffU ~u1~~1ln~:Lilun11'W~ 
'II 'II 

1:w;h~u~~~ 2 u~~~.ffui.ut~~~1~1~~1~'VIrt~Lilu~~1L iiun11'tln~1 m ~~ 1ium1~ur.l~u 
, , 'II 

~~1~fi11~Lfi1~~'VI1~wn~'VIfu1~n~Ln~.ffu LL~:m1~ilu11~'VI1~n11L~11Yi ~~iim1LLff~~ 
~11~~~L ~uLilumi~ L~ ~iin11~n11LUU~Li~:LL u U~L1~ULUU 11 ~lJ~fl~ 

q 1J <tl q 

6. 7 \111\~i u~ tih11i u\1 nuA113Jilf13J1')111l\n1')~uilf1') 
L~ffLfl~1 (Escola, 1985 1986) i.~~n~1~~"ll~~n111in~n11m~~ 

n11~~ ff11~ ii ~ ~Yl~U 1 n11"ll ~~'tln ~:n11Y·j'"'~ LL~:n11'W ~111 ~1 a~n r] ~ L~ ~ 1 iLLlJlJ~~ ff~lJ 
'II 

Modern Language Aaaociation - Co - operative Foreign Language Test 

t~mu1~uL Yi~u~G'ln11L1~u"ll~~um1~u'7511L~ ~11lu~rhi.;~~n~1 hn:<llu 2 LL~:1:<li"'u 4 

"llfl~1:llllJ~~~~n~11U~~f;JLL~~LWU~ ~1U1U 2 n~~ Gl~: 30 flU LL~: 31 ~U L~~L~fu 
q .u q J 

n11tln'tln~::m1Yl~~ n11'W~~1nn~n11m ~~n11~~ ff11 LL~::n~~fi11J~ ~i.~fun11ff~u 
'II • • 

LL1JlJL~:w:-.J~th1nni1 ~11~ff1m1n"ll~.;~um1~u 2 mimL~n~1-;~nu~ci1~iiu~~1fi"'ru~1-;~ffil~ 
~ , ~ 

J~n11l~ Lu~::m1'W~ LLff~~ 1 iL ~u -hn11 1 in~n11m ~am1~a ff11ff1m1mh £J 1 iun L1£Ju 
'II 

a_.. d ~ QJ '11 rul ,j" 
1::~ua~~~n~1~'W~U1n11~1Un11Y'l.;JLL~::m1"W~mn"llu 

• 'II 

eJqJ'75U1 11~ (2538 : 83) rhm1Lu1~uLYi£Ju~11~ff1m1n1un11'Yl-:,- ~~ 
1l1~1eJ.;Jnr]~~1Un11~Elff11~ El\IL ~ ~1"1JEJ.;JUnL1£Jmfu1lti~~~n~1U~ 4 h>~L1£JUli1~'WU~ • 
ehL1lflli1~'Wu~ -;).;~'VI1~ufi1'WU~~i.~fun11ffflUm~'VIinm1-;)~n~n11~"lleJ>~~li ~mfuiu 

• 
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LLlil::irr~IlU~13Jfllhm1iifi113J ~13J11fl1 U~1UnT'fV~':, n11'V'l~1lTM1el..Jn(lML ~anT:J~a~11~1U 
'IJ 'IJ 'IJ 

m1ria..JL~£J1 LL~mh,:n1umh..Jii'!!mh~qJ'Yl1..J~ii~~1::iu .01 1~£J'!!m1£Ju~l~fum1~au 
~13J~ inn11i~fh1n11:1J"ll a..J~rr -:u mfuiuiifi113J~13J11fl1 un11v-l"..:~'V'l~1l1M1el..J nqML ~a 

'IJ 

m1~a 1n1~1 um1ri a..J L ~ m il..J wh'!!n L 1£Jun ~ :1J~L~fun11t1"aum 3J fi ii afl1 
'IJ , 'IJ 'IJ 

AQ..o.d.J t,.l 

\11\\1~ um mJ'lll u\1 

7.1 \11u~'h1u1wt.l"i::L'YI~ 

ru;j"lf~1 ll1fl1L":il1UJ (2548 : 1J'Yl~~cla) L~~nM1 n11vi~U1rlnM::n1::tJ1U .. , "' 

n11i'Yl m m ll~f~u;j1 U"ll a..J L<iin U;j3Jl£J~ i\ln11i~n-:un113Jftii!1lllf1..Jll11Y1'L ~ an11L 1£Ju f"ll a..J 
... .. 'IJ 

'!!m1£Ju.ffuautJ1lil 2 -;l1u1u 15 flU ~liln11~nM1'V'ltJi1 ~i..Jn11i~n-:un113Jftli!U::llf1..Jll11Y1' 
q 

1~ f.Jd13J LLlil::-;)1 LL un11 f.lrlnM:: a ~1 U 1::itJ cii LLlii::Lrl a L u1£JtJ L fi f.Jtlrltl fi aUn11'Yl~ iii a..J'V'ltJi1ll..Jifu 
'IJ 'IJ 

0 

a ~1..J ii'!!m~1~ qj'Yl1..J llii ~ii1::iu .01 

U1::iu u::nlii1Il..J (2550 : tl'Yl~~~a) l~~nM1L~a..J m1vi~U1rlnM::'Yl1..J 
i'Yl mm ll~ft~ £J 1 in-:un113Jn11'Yl~lil a..J"ll a..J'!!m1£Ju .ffuauu1lil i]~ 2 1 1..J L 1£Ju111 u3J::LL"111~ ua..J , 
l,J..J ~1Un..J1UL"ll~~U~n11~nM13J~1ll11fi13J L"ll~ 2 ~liln11ii£J'V'ltJi1 1) 1h::~'YliT1l1'V'l"lla..J 

fi £i mi~u 1rlnM::'Yl1..Ji'Yl f.J1f'l1ll~f ~1U rlnM::n11i..J L n ~ rln M::n11-;l1 LL unu'l::LJl'Ylrln M:: 
'IJ 

n1 1 LL ll~..J tl13J1 rn r1 n M:: n1 1~a fi113J ~ 3J1 £J r1 n M:: n1 1~1 ii ~ iaJviu it~ £J 1 in-:u n n :1..1 

m1'Yl~lila..J .ffuauu1li!u~ 2 iiu1::~'Ylrrn1'V'l Lri1nu 94.47 1 89.03 2) u"J::~'Ylrr~lil"lla..Jfiiia 
q 'IJ 

n11vi~u 1 'Yln M::'Yl1..Ji'Yl £J1 f'!1ll~ f ~1 u 'Yln M:: n1 1i..J L n ~ 'Yln M::n11-;l1 LL u n 1l1:: Lll 'Ylrl n M:: 

m1LLll~..Ju1mrn 'YlnM::m1~afi113J~m£J 'YlnM::m1~1ii~iaJvimft~£J1in-:un113Jm1'Yl~lila..J 
.ffuautJ1lil i]~ 2 ii Tl11 :IJfL Yi:~..~ifu 0.64 LLll~..JilUnL 1£Ju ~ r-h un11i ~ n-;J n11:1..1 ii Tl1l :1..1f~ 1v 

q 'IJ 'IJ 

'YlnM::'Yl1..Ji'Yl mf'l1ll~fL YiaJifu ~~dJufa f.llil:: 64 

mltmqJ-:u'll' JaaJv:im4· (2551 : tJ'Yl~~~a) l~~nM1~lilm1i~u1::lltJm1rn 

LLuuu iiu1i-:u1..J~ ii ~iii~ am1vi~u1'Yln M::n1::tJ1um1i'Yl mf'l1ll~f"ll a..J L<iin1.J;j3Jl£J .ffuauu1li!U ::.J ... q 

~1h..JL1£Ju1~1..Jri:IJ B1L1le:JLiia..J i..J~l~ll'V'l11nt.tJ1 -;l1u1u 29 flU ~lilnl1~nMl'V'ltJil 
q q q 

L cii n u~aJi £J ~1 ~fu n1 1i~ 1l1:: lltJ n1 1rnLL u u m11llj u1i-:u 1..J ii'Yl n M:: n1::u1 u m 1i 'Yl f.ll f'llll~ f 

~i..Jm1'Yl~lila..Jll..JnilriEmm1'Yl~lilfJ..J mh..Jii'!!£J~l~UJ'Yl1..Jllii~ii1:iu .05 
'IJ ., 

lll1ii "lf3J'V'lfl1 (2552 : tJ'Yl~~~fJ) l~~nM1 ~lilm1vi~ul'YlnM:i'Ylmmll~f 
'IJ 

.ff u ~U;j1 u "1l fJ ..J ,X m 1 £J u .ffu fJ u tJllil i] ~ 
.... q 

(Brain-Based Learning) -;l1u1u 17 flU ~liln11~nMl'V'ltJil 1) ~lilm1~n~1£J"lf~n-:un11:1J 
q 

'YlnM:i'Yl mm ll~f.ffu ~U;j1U"ll fJ..J'!!n L1£Ju.ffufJUtJlliiU~ 2 m :1..1 LL u 1~~vr~ulm1LLlil:nT:~ 
... q 

L1£Juf"llfJ..Jll3JfJ..J iiu1:~'Ylrr1ll'V'l 81.06 1 81.96 ~..Jll..Jni1Lnrn-vl 80180 ~~..J11 2) i"lfit 
'IJ 'IJ 
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"' '11. I:HH.LU rT.J,\!Jl~ '11.11~ 1 U 1b L~U l:k1 !J ~ 1 Lll.!;,;_}lf>k1 L~ Ll1 U.!;,;!:LU.1LU 't1.lrT.::1U::H U...,.U.::t::m Lll.!;,;LI!I.G');} 1'11.L,\fl 
' ~ 

'11.11~ 11LU I:L~g U.lJ l't! ~ 1':1 !Ji '11.11 ~ 1tLUt ~l:ll '11. 11 rt Llf>'t1.Gk11LU rT.J,\!Jl~ '11.11~ 1U 1b L~rT.M. LH U~ rt fl!l_rt 

"' n. ..... lf>::1!J ~1 Lll.!;,; 'ttlJ '11.11~ 11LU1HlrT.,Y ll1 ~ 1 LHU~~}lf>k1 L~LI1 U.!;,;LHU~U.!bi:G IT.I1!!;,;!.LU't1.LI:~ 1':1 

LHU~,\Pl (£v~-~G~ : 986~ 'JauuaCJ pue wnljeJq\f) J-G't1.1'11.t1::~11rtJL1n.~ 

~ lJk1 I:LU.fu_,~L~ 1111-!J !:LfJG L~n. ..... lf>::1 '11. ~ rt Ll1L~lfo t 

~j:rt Ll~ LI!\.::Lk1 1 n.~ n.11'11. Gk11LU !J ~t~ 11lf>1 '11.11~ 1 ~ rt ~ U't1.11~ 1 U.ttL~UI:~'t1.11 ~ 1!.LU !:LU. .J U.lJ l't! ~ 1':1 !J 

"' "' "' !:k1 n.~::trt Ll1 L~lfo t~fl't Ll~ LI!\.::Lk1 1 n.~ n. n.11'11.Gk1 ~1~ U L~ '11.11 ~ 1~ '11.11~ 1 U.tt L~n. M.l1 !!;:!.LU ~ 1':1 

"' "' !:G Jt OV '11.11~ 1 U.tt 't1.Gk11LUL!;-t11lf>1 L~rT._,lf>::t::~11 l:k1 n.~::t '11. t rtLL1L~ rtLL111lf>Jkl'tLl~LI!\.::Lm n.~ 

rT.n.11'11.Gk1tLUL!;-t '11.~ OV 't1.l't1.L~t~lf-tl1lf>1'11.11~1U.!bi:GIT.'t1.11~1!.LU!:LU.gu.L1rt!~I':IG~~I':I!J~ j:rtLl~ .. ' 

"' "' LI!\.::Lk1 1 rT.k1 rT.n.11'11.Gk1tLU ~ 1':1 LH U~G M. 1 1~1:G IT.rt Ll1 W l:lf>!.LU U LHrt Ll~LI!\.::Lm rT.k1 rT.n.11'11.Gk1tLU 
..,.. lP' J?' 0 ..,. .... .., 

' ~ 

LHU~,\flk (OOv-S6£ OL6~ 'UOSJaPUV pue ppe1) 't1.!}Glf>1'11.G11 ::~11 Jllf>~11 

~lt1::!.!1L'L~Il~SttLL' z·L 
"' S9"G n....,.UL[A.1 rtUI1~'mL~!J ~n. ..... lf>::t't1.trG}lf>k1L~LI1U.!;,;I:LU. 

b 

1LU't1.ln.::tU::HU_,U.!J rtt!.U~~lf>ll.lfo ~ 11lf>l}lf>k1 L~LI1 U.!;,;!:LU.!.LU't1.ln.::tU::HU...,.U.L'I1.~_,MG ~ 1tLUrT.J,\!Jl 

~11,S-rt~ri.U~1 (~ L~rT.M.LHU~1LU~I':I '11.~ ~H 't1.l't1.L~ V lf>IT.1 '!:!L!lll.Ltl!!rT.GLHU~rtl1::tf1LHU~tLU 

~ 't1.~lf> IT. 1'11.L!:U.!bL~ 1!\. 11'11.~ 't1.L,(1'11.1S~ 11:11 IS ...,.lrt~f1U~1 I:G IT.j-lf>k1 L~LIS U.!;,;I:LU.1LU't1.lrT.::1U::HU,.U. 
' " 
L't1.~ ..... MG~1rt1!.U~~lf>!f.lfo~1LULHU~,\fl1 (Grlf> ..... ~U.n. : £SSG) IS!f1'11.1!l IS .... U.~~ 

"' " 't1.~1:k1 11 U. 1 U~1 !:G IT.'t1.L,(1'11.}\ 't1.~1::~1LUrtUU~~ lf>!1LU!:!!I!I.}lf>k1 L~LIS U.!;,;!:LU. '11.L~'I1.r::HU,.U.!J 

IS U. 1 U~1 I:G IT.'t1.L,(1'11.}\ '11.~1:: ~!.LU rtt1U ~~ lf>!!.LUrT.J,\fl1~1S ,.lrt~ f1U ~1 L~~ 'ttL~ ~rt rtk1 n. _y 1: !.If>!:~ 

n.~L~rtLlf> 'ttl l't1.L~tLU't1.L,\fl::~11 U.LJ1::tf1U't1. 11L~tLU't1.L,\fl IS Lrtl!\.rtLl~G?1LU't1.L,\fl't1.b,l1Lrti:~!:Gt 

U1 11 rT.~'t1.~'11.bJ-1ULrt't1.~rt~ 1 lf>U1 1:!!-LU::HU,.U. 't1.L,\fl _}lf>k1L~LIS U.!;,;!:LU. '11.L~'I1.}\::HU,.U.!JL~n.M. 't1.L,\fl 

11 Lt 'tl.bJ-1 U't1. 11L~IS lf>1 ISU.k U~11:G IT.'t1.L,(1'11.~'11.~1::~tLUrtttU~~lf> ..... ~tLUrT.J,IfJ1 UL~I:l!I!I.IS ,S-rt~f1U~1 (G 
... 

" b ~ 
!-ll:~~'t1.L~~rtrtk1rT.,YI:G~~lf>Gk11:~ SO" rT.,lf>::t~~lJk1!:LU. m ..... ~L~IS.!b!JI:LrG ISU.kU~11:GIT.'t1.L,(1'11.}\ 

"' 't1.!!!1::~tLUrtUU ~U lf>HLU't1.8 ULlUI:k1 IS Lrt l!\.rtLl~8k1tLU::HU U. 't1.Llf>::~n 'ltll 't1.L~tLU::HU U. 
I ...,.. ,..,. I I f" ,..,. .... 0 ,..,. 

't1.L,\fl U.LJ1::1f1U't1. 11 L~1LU::HU,.U. 'ttL~ lf>U1 I:!!.LU::HU,.U. 't1.L,\fl IS l,lfJrT.8 U::tf1 'ti.L,IfJIS Lt::l!!11rtltiS lf>1 

_}lf>k1 L~LIS U.~I:LU. 't1.L~'t1.~::H U...,.U.!J 11 U. 1 U~ 11:8 IT.'t1. L,(1'11.~ '11.~1 ::~tLU rtUU ~~lf>!tLU rl.J,\fl1 U L~l:l!l!l. ... ... 
fl,S-rt~f1U~1 (~ q .. n.M fl!~tLU~I':I 'tL~ SG 't1.l'I1.L~ _!U.til.tll.M1!:8~mLrT.JdU.1 ('11.~LIT.1Vlf>,S-) 

G ~ LrT.Jd U.1'11. IS~ 11:11 fl U.k U ~ H·8 IT.'\1. L,(1 '11.~ '11. ~1:: ~!.LUrtUU ~~If>!!. LUIS If> 1 IS ,S- rt~ f1 U ~1 1:8 IT. 
" 

_}lf>k1LldLISU.~!:LU.'I1.L~'I1.~::HU,U.LHU~,\flk (8rlf>~U.n. : £SSG) gu.l1 _!UttlL~~ 
... 

"' "' " ULrt~n.~::1'11.1r8 l:-8rtk11:8IT._£.'11.1S~1.tLU::m1tLUL'I1.~ ..... Mlf>~l'l1.11rtLlf> 't1.L~'t1.~ ... 
't1.jt>_}lf>k1L~LISU.~::HU,.U.L'I1.~ffitLU8~~t8MI:~rtLl~!J G ~Ul!!LrT.tW'I1.J.'t1.1S~1U,!1 (£ vS69"0 

... ' ... 
"' b 

rT.,YL[A. 1L~!J N3 rtk1 1:8IT.f 'ti.IS& 11LU::l!!11 tLUL'11.~,Mlf>~l't1. 11rtLlf> Z: ~Gl!!LrT.'t1.8'11.J.'t1.1S~ 1U.!bl:8 IT. 
' ... 

" "' '11. L~'t1.~ '11....,.IT.}lf>k1 LldLIS U.!;,;::HU ,U. L 'tl.~ffi _!UtLU rT.M ::1f1lf>,~tLU't1.1':111 IS l,\flf 'ti.IS ~ 1.tLU 1:8 IT.~ l':lg U.~ ::tf1 
... ... 

09 
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LLfl'U.L~erfiu. (Anderson, 1998 el1..Jii..JL'U. rn.r.l!m ~1~1L";J1ty, 2548 ) L~ 
_d: 'I' I Q..l A tJ''I' 0,., I ~ .d ~ 
~mi1 ~ ~';11 n n11n1:: ~u.n11e:J1U. 'Ylm~::1'Yl tl1 ~1 ~~1~1u.n11~..J L n ~ LL~::n11mu.L U.e:J'VI1'Yl L ~ n , 
~u. h~ii8'Yl TIYI ~~ a~111.1 ~~11u tJ a ~'Y11..Ji'Yl tJ1~1 ~~f"ll a..:~ L<iin 1~ t~rhn11~m~nnumi 1.1 , 
i1 a tl1..:1~a cit u.~ e:J..JL1tJu.~1..Jnu. n11'Yl~~e:J..J LLU..J a amuu.~a..:~mi1.1 n~3J LL'dmciin";J::L~fun11 

~ . . 
n1::~u.n11~1u. 1~ t~irrn11n1::~u. 1 ~L<iin di~~113J a mnfa mn L ~u. LL~::Lfi~~113J~u. h 1 u. . . ~ 

L ii'a'V\1 mi1.1~ ~au.l~fum1tlm1nl'i::i'Yl tJ1~1~~f~1u.m1i..JLn~LL~::~1u.L ii'a'VIT'il1nL~e:J..J~~u. 
• 

~u.hLfi~~113Jf~113J~~11Utle:J~L~~n11Ltle:J..J";J1mlnl'i::i'Yltl1m~~f~1U.n11i..JLn~~a..JLi 
~ 

lh::~1'Yli3Jtr~'VI~1 tJ ') ~1-u. L l4a L'VIL~~113JfLL~::~113Jf~L~3J1LL~~..J 1 ~L ~u.ii..J~113J~u. h 1 u. 'IK1 
~ ~ 

L~fl..J~..J"lh tJ ~-\I L~13Jn11~1U~113J'Yh l ~L<iin Lfi~n11L1tJU. f~113J~~11U tl fl~'Y11..Jl'Y1 tl1~1 ~~f . ~ 

8. n 1" tl ULL 'Wl ~ IP'Itl thln Tl'~hl U 

n11i'~u1::~Un11rnLLUU 5 E L l4 e:J~\1 L~13JrJnl'i::n1::U1'U.n11'Y11..Jl'Y1 mm ~~fLL~:: 

'Yln 1'i::m1~a ~11"1.1 a ..J L cii n U;J3JltJ L u u.n11i' ~ fi';j n111.1~t ~Lcii n l~m am ~~";J::rh fi';j n111.1~1 tJ ... 
~u.La..J LL~::L<iinl~mamffL~an ~~ i~~u.h1u.m1rhn";Jn113J i..Jiu.m1i'~1h::~um1rnLLuu 
5 E L l4 e:J~\1 L~13Jrln l'i::n1::U1'U.n11'Y11..Jl'Yl tl1~1 ~~fLL~::rlnl'i::n11~fl ~11"1.1 e:J\1 L<iinU;J3Jltl .... 

~1i't~l~n1'VI u.~n1au Lm 1 ~~ 1 u.m1ii't1 i..J1l1Yl 1 
~ 

Gl'lUU'imlt. 

nTl"i'mh::~Un11rnLLUU 5 E 

1h::nau~--w 5 .ffu.~au. i..Jd' 

1. n11U1Li1~um1uu. (Engagement) 
~ 

2. n11~11l"il (Exploration) 

3. n11e:JTIU1tl (Explanation) 

4. n11~..J"Jle:J~1U (Elaboration) 
q 

5. n11U1::Li1u.~~ (Evaluation) 

Gl'lUU'i"IPI13J 

1. 'Ylnl'i::m::u·mm1'Y11..J 

1'Yltl1~1~~f"lla..JL<iim.J;J3Jlr.J .... 

(1) 'Ylnl'i::m1i..JLn~ 

(2) 'Ylnl'i::m1-;11Lmn 

2. 'Ylnl'i::m1~e:J~11"lle:J..JL<iinu;J3JltJ ... 
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.d 
1J'YI't1 3 

. . 
A CU e:f Q..O Q..ool A t(' .... d ~ 

nTJ1"iir.JL1fl-\l n11'Y'I~UTYln1~::n1::1J1Un11'Yl1-\11Yir.J1~f1~WldLLfl::'Ylm~::m1~fl~d'llt:J-\IL~n 

tl~:~.r)r.J 1~r.Jm1i~tl1::m.Jm1mLLuu 5 E d~um1iir.J~-\I'Yl~flt:J-\I t-~1ir.J1~1ittt-~uLtuun11iir.J 
~ ~ 

d 1 A 1 A a,...o A 

One Group Pretest-Posttest Design flmLuunmJL~r.J1'Yl~~t:JUnt:JUL1r.JULLfl::'VIf!-\IL1r.JU • 
t.~lir.J1~~1LUUn11i-\ltt (~--m ~r.Jr.J~ LLfl::el-\lflnt.1 ~1r.Jr.J~. 2543: 240) 
~ 

1. tl1::"1l'1n1LLfl::n~:~..~i1t:Jrl1-\l • 
2. Lfl~t:J-\Iiit:J~1"1l'LUn11iir.J 
3. n11~1LUUn11'Yl~flt:J-\I 

"" .. ., 
4. n111Lfi11::'VI"l.lfl:l..lfl 

~ 

5. ~i1~~h1um1iLfl11::rf"llt:~:~..~fl 
~ 

t.l 'l::21'1 n 'l 

tl1::"D'1n1~h1um1~m~1fl.f-\lti ;jm!'m1r.Ju~iit:J1r.J1::w)1-\l 5-6 u~nl~-\l~m~n • 
t:Jrl .ffut:JUU1f!U~ 2 i-\I'VIl~rl1LL'V'l-\IL'V'l"ll'1 i-\ln~~1Un-\11UL"l.l~i4'u~m1~nlf1U1::rl:l..l~m~1 

~ . 
rl1LL'V'l-\IL'V'l"ll'1 L"l.l~ 1 

n~:~..~i1t:Jrl1-\l~h1um1~nlf1fl.f-\ld d]uum1r.Ju.ffut:JUU1f!U~ 2 ~n1~-\l~nlf1t:Jrl . . ~ 

1un1fiL1r.Ju~ 1 um1~nlf1 2559 h-\lt1r.JuU1U~t:Jf-\l eJ1L1lt:J1'Yl1-\11:1..1 i-\I'VIl~rl1LL'V'l-\IL'V'l"ll'1 LLfl:: 
d I Q.,.oo I V 0 

Lflt:Jnnfl:l..l~1flr.J1-\JLLUUL"ii1::"ii-\l 1 'VIfl-\1 "ii1W1U 20 flU 
• 

L~~u\lii ufi1-bl l\fl11~~ u 

1 un11iir.Jfl.f-\ld1 "lfL fl~fl-\1 ii fl'Yl~ ~ t:J-\1 LL~::Lfl~fl-\1 ii fl LrlU11U11:1..1"li' fl:l..lfl i-\ld 
~ 

2.1 L~~u\la:i ufi1-bi.l\n11't1~Gl u\1 ;j fl LLt.!Un11i~tJ1::~Un11mLLUU 5 E L yj m·r~U1 

'Yln lf::n1::U1Un11'Yl1-\li'Yl m m ~~fLLfl::rlnlf::m1~mn1"1.1 t:J.J L~ ntl~:~..~1mhu 1u 16 LLt-~u ... 

a..- v .... .c.. 6' 

1. LLU U 'Yl ~ ~flUl ~fill :1..1 ~1 :1..111rl ~1'\.l. 'Ylnlf:: n1::U 1Un11'Yl1-\11'Yl r.J1 ~1 ~~1 

~1u'Ylnlf::m1i.JLn~ 8 "li't:J ~1u'Ylnlf::m1-;l1tmn 8 "li't:J 
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n1'l~-i1\11fl~e:~\llie:~fi1m-un1'l~,ru 

nTn.~·i\.:JLfl~el\J!ia'Y11-n1u.nTrYJ~~a~LL~::m1111J11:JJimJ~!iiu.~au.m1Lri'1~ ci~ii' 
'II 

.. 
,4 AIU&:IQ .... 

1) ~m~1Le:Jn"11LL~::~1U.1-;JE.J'Y1Lmn"lla~ 

2) iLfl11::'1-fVI~n"~1n11~nM1U;J:JJlE.I 'VfYlllin11'n 2546 ~1U.:JJ1~1~1U. 
~ ~ , -

flrn~nMrn:: eJU.oW~U1::"~fl "11::n11L1E.Ju.f LL~::VI'I.bE.Jn11L1E.Ju.f 
1 'II 'II 

(1) n1VIU.~-;J~U1::"~fln11L1E.Ju.N1U.1U. 3 ia L~LLri 1) n11ff~Ln~ 
1 'II . 

2) n11~1LLU.n LL~:: 3) n11~e:Ji.l11 

(2) 
' . ' .c::l. Q...fCV~ .c:t ... " A Q..l~ Af CV 

"11::LnE.J1n1J~1L~n 1Jflfi~LL~::"b11WY1LL1~~e:J:JJL~n ll11:JJ'n1~1e:J1J~1L~nLL~::"~m~ ') 1e:J1J~1 
1 ., 

&:.: 0 • cv .c::l. 

L~n -;J1U.1U. 8 VI'U.lE.I ~~U. 

1) Vltbu~u.laY 

2) Vl'l.bm-J~LaJLLtme:dau 

3) VltbuhmL~~~iu. 

4) Vltbui~11~mbf 
'II 

5) Vltbul"ll 

6) V1tbumV111~!il.l1::1uonu 

7) Vltbui11!iflrnfi1 
' 

8) m.bE.J~ an LaJLL"U.~1:JJ 

m11~ 2 Lfl1~"f1~LLtmm1vr~u.1t1m~::n1::u1u.m1'Y11~i'Ylmf'l1"~fLL~::l1nM::m1~a"11 
"lle:J~L~nll;J:JJ1u 1~ulim1i~ll1::~um1rnnuu 5 E ... 

v 

th::ffUnT'Hli: LLc-J'UnT'~'il~ 

'VI'\..bti 
1.h::ffum1rn ~1fli1J 

'il~lh::ff.J~ .. • fffl 

1. ilm11.lt.H1"lm;n;~bn'ilnTlTil1'l!b~U t'i!'JJ€J~~ub:JJi.~ u1u"l~ 

1.<ilUb~ 
~ ~ 

2. ilm1m.tt1"lm;mllbmnff·m<ih~ ')'JJ€l~<ilu"l!Ji.<il 'JJ€J~i11~ rm'lel::m;;;,-~tn'il 

'tln1e1::m;~lbmn 3. ilm1mtt1"llJl1tluant~lb~€1~1lltfi1Jlnu<ilu'tlJi.~ 2.Jmmv; 
2 'tln1e1::m•ffat1"l; fflWiil~ ') 

'JJa~<ilu"l~ 

1. ilm11JUt1"lm;n;~tnm1n'lelru::'JJa~j:-H'l b~'l!U'i!<ih~ ') 
1. ~flb~ 2.~flb~ M 

~ ~ 

bbt1"U€Ji€11J 3 rm'lel::m;;;,-~tn'i! 

2. ilm11.lut1"lm;n~ltmm;;,-'l!l~'JJa~~"'tlJi.~ 'JJ€J~i11~ 

'tln'lel::m;~ltmn 
3.Unt11JUt1"llJl1tlU€lnb~lb~€1~1llbfi1JlrlU~flblJb~ 

'tln'lel:::nl1ff€Jt1"l1 
4 
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5.L'li 

6. fl1'VI1d~:O 

th:::1v'lfu 

8.'iit!nt~LL"U 

~1lJ 

~ 

LL~'I.l.nTr'il~ 

1..h::m.~m~nr 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

ri'n~:m;i~Ln~ 

r1n~:m;-;11LL un 

- d 
'11n~:m;t'f!Ji.n; 

ri'n~:m;i~Ln~ 

r1n~:m;-;11Lmn 
- d 
'11n~:m;t'f!)i.n; 

- ~ 
'11n~:::m;t'f~Ln~ 

r1n~:::m;-;11Lmn 

ri'n~:::m;ff!JLn; 

ri'n~:::m;i~tn~ 

ri'n~:::m;-;l1Lmn 

r1n~:::m1~fli.n1 

~ ~ 

'11n~:m1t'f~Ln'il 

r1n~:m;-;11tmn 

ri'n~:::m;ffe;.n; 

~ ~ 

'11n~:::nTat'f.Jtn'il 

r1n~:::m;-;11LL un 

ri'n~:::m"lffBLn; 

64 

1. UnL~£J'I.ti.nlJ1;Cli~Ln~~'ih~ ')~:0milU 
~ 

-1i1~1h:-;hl'uM 
1. m:~lJ 

' 
2.um~vutnlJ1;n-;11LL un~'ii1~ 'l '1.<il 

1.unL~vuLnlJ1;ni~LnmtHwvfl~i~-il<il 1.um .. 
2. um~EJ'U.i.nlJ1;Cl-;11LLUnth:L11'11"JJ!J~i~{'J!\4~ 

'ii1~'JM 
Q.; ...,. • ~ d Q.; G.; o(' 

3. un L ;vu;,nm;nu fl n L;:,1L ;!)~•1• L n EJ'l nu "~' 

'lfi4'il'ii1~'JM 

2. um~m.ttnlJ1;Cl-;11LLUnth:::L11'11"JJfl~L'li'l!\4~ 'ii1~ ') 

!ii1~'lM 

3.unt~EJU"1m;nu!JnL~1L~fl~;1lL~Ellrl1JL'li 

1.um~vut'f1m;ni~Ln'ilin~n.:::"JJ!J~fl1'VI1' 1. fl1'VI1; 

'lfi4'il'ii1~ 'JM "j)!)~'il1~ 

2. um~m.t;,nm;n-;11tmnfl1'V\1j~:01.h:::Tv'l!tt 2. um 

nuhi:Otb:::1v'I!U'1.<il ml'i . . 
3.Um ~EJ'I-I&'f1lJ1;Cll.J fl m~1 L ~!)~11'JL n EJ'l rll.J €!1'1'\1; 

m'VI1,~:0th::: 1v'lf'l4l<il 

1.um1vuLnlJ1;ni~tn'ilin~n.:::"JJe~i1'l M 

2. um~EJUi.nlJ11Cl-;11tmmh:L11'11"JJ€l.Ji1'l L<il 

1.i1'l 

th:::L11'11 
q,.. ..,. ' .d d Q..o "' 

3.um;tJu;.nm;nuem;:,1t;e.J;1'lLnv•mJ"JJ1'l 1ii1.J 'l 

'lfi4'il'ii1.J 'JL<il 

1. um~EJUi.nlJ11Cli.JLn'ilin~n<:"JJB.J'iltln L:u'l<il 1. 'il!Jn l~ 

2. um1tJU"1lJ11Cl-;11LLUnth::L11'11"JJ!J.J'ilt!nt~ "JJB.J'i11.J 

M 
3. un t1tJU"1lJ1jtll.J!) n L ~1 L ~!)~111 L nEll rll.J 

'i1Bnt~'lfi4'il'ii1.J')t<il 

2. 111Vi 

'ilflnL~ 

3) rlTVIWil1ULLUUnTl'"il ... ~1.h::i.iUnT'H11 5 .ffu ~€1 
'IJ 

(1) .ffui.ifl.Jf11l:IJ~.i'U.h 

" (3) iuilTIUltJ 

(4) .ffum1~.Jiili.i1U , 
(5) .ffum1U1::d1ut-~~ 
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,:::11 ll,.il Q..O A f{ Q..l 

4) L "11 tJ ULL~UnT'l"'Y'l~U 1 'YIn M::n1:::1J1 U n1 1'YI1..:11 'YI tJ1 f'l1 l;l~1LL~:::'YI n 'JY:: 

m1~e:Jl;l11"1la..:JL~m..J;ja_rftJ 1~t~1im1imh::l;lum1rnLLuu 5 E 11tJ~:::LatJ~"lla..:JLL~um1i~ ... 
1.h:::l;lun11rntld:::nau~1t1 ~m'l'l.btJ ~aii1ln113J 11~1.h:::l;l..:~~n11L1tJui' l;l11:::n11L1t~ui' , ~ ~ 

U1:::l;l1Jn11rntnf1ru n11~1Liiuii1ln113J ~mL~:::LL'VIGi..:JL1tJui' LL~::: n11l~~~U1:::dJu~~ uwYin 
~ ~ 

' ..., a,... Q...l A fj' ""' ~ 

111n n11l;l11..:1 LL~U n11'Y'l~ U 1'YI n M:::n1:::1J1 U n11'YI1..:11 'YI tJ1 f'l1 i;l~1LL~ :::'YJ n 'JY:::n11l;lfl l;l11 

"llaw~inu;i3JitJ 1~t~1im1i~u1:::l;lum1rnLLuu 5 E l;l1uLuwffu~aum1l;li'1..:~L~ i..:~d 
... q 

~m~1Lantn1v.;nfflil1n11~mntl~~.rrtl 'l'l'YlllimT'll' 2546 
'U ... • 

.d. d d '1." 

LL~:::Lana-11au. 'J mntl1"lle:J>~ 

1l 

.c::~ ~ a 
:1..1 5 "ll'U. fie:! 

1 . .fful;li'1..:Jfi113Jl;lUh 

" 
3. "JJuarru1 t1 L'iit~u.Lltmm1i'ilt.h:::a-um1rn 

1. im-nbt1 4 . .ffum1~..:~-lial;l1u 
q 

5 . .ffum11..l1:::dJu~~ 2.ian'ilm1:~..~ 

3. 'il'ilt.h:::a->J~n11L1tlu.f 
' 'U 

5. th:::a-um1rn~1Ti'I1J 

6. m1<il1Lt'i.u.n'ilmnJ 

7. ~e:JLL~!:UV.~>JL1t1U.f 
'U 

'J..' a.,.. a,.... A fi' 

lll'Y'l 2 LL~~..:1n11~11..:1 LL~Un11'Y'l~U 1'Yin1~:::n1:::1J1Un11'YI1..:11'YI tl1f'l1 ff~1LL~::: 

l1nM:::m1~aff11"ll a.:~ L~nu;i3JltJ 1~w1 im1i~u1:::i;lum1rnLLuu s E ... 
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5) 'll1..Ua3J~~L~miL,r:n::~ L~ai-1Lfi11::~Litmn"lla-1fhmn3JL~ffa~fl~a\lnu 
'II 

n11-;ij~tJ1::ff1Jn11rnLL1J1J 5 E 

6) 'll1LL~um1-;ij~tl1::ffum1rnLLuu 5 E Lffua~L~m"lf1qJ-;J1u1u 5 thu 

U'l:: LiiU 1~ £..1 n11v:i-;J11nt.1 LL~:: ~11';1 ffa1J fi113J L V\3.!1:: ff3J LL~ ::fi113J ffa~ fl ~a \l"lJ a \ILL~~:: 
~I ~.1 ~ ~~ 

a\lflu1::naU"lJa\ILL~Un11';J~u1::fflJn11nt.LL1J1J 5 E ~\IU 
tt ~ o fi',. 1 o t: 

1. 1a..:JT'I1ff~11';111£..1 ~1.ff"lJLLn1 fl1ffaU tl1';111r.Ju1::-;J1flnt::fi1T'I1ff~1 • • 
3JVI1i'Ylmir.J11"1frlnv:i1J~ff\lfi113J cfL~£..11"151fJJ~1Un11i-;ijr.~LL~::n11U1::LiiU~~'Yl1\ln11;;;nM1 

~ ~ ~ ~ 

2. a1-;J11~ ~1.ff1l1Il1rn urn~~~ a1-;J11~ff1"ll1n11;;;nM1U:U3Jlr.J . ~ 

fl nt.::fi1T'I1 ff~f 3JV11i'Yl mim1"1frl nv:iu~ ff\lfi113J cfL ~£..11"151fJJ~1Un11;;;nM1U:U3Jlr.l .. :w '\1 1\J " .u 
A Q..oo fi' d A 6'o A 0 0.,..0 4 d 

3. U1\lff~1lm -;JU 'Yl1'Yla\l T'lnM1UL 'YlT'In"lf1U1fJ.Jn11YHT'IM ff1Un-11UL "lJ~Y-lU 'Yl . ~ 

n11;;;nM1U1::f13J;;;nM1fhLLY-l-1L Y-1"151 L "lJ~ 2 cfiifi113J L ~£..11"151fJJ~1Un11i-;ijmL~::tl1::LiiU~~'Yl1\l 
'II ~ 

4. U1\lnqMnt.1 i-1"lf1::1::tl1"1f1 ~1LLVIU\Ifl1"1f1U1fJ.Jn11ViLT'IM h.JL1r.JU"lf3J"lfU 
'II ~ • 

u1uff~nu1~1 tt1irn-11UL"ll~vtu~n11;;;nM1tl1::n3J;;;nM1n1LLY-l\ILY-l"lf1 L"ll~ 2 cfiifi113J 
'II 

Lifr.J1"151fJJ~1UVIGfnff~1LL~::m1ffaU 
~ 'II 

5. U1\lfT'Iii ehmtar.J ~1LLVIU\Ifl1"1i1U1fJ.Jn11ViLT'IM h.JL1r.JUU1Ul\l-iuJ1?i-1 
'II "' 

tt1Un\11UL"lJ~vfu~n11;;;nM1U1::fi3J;;;nM1rl1LLY-l\ILY-l"lf1 L"lJ~ 2 cfiifi113JLifr.J1"151fJJ 
'II ~ 

~1UnTl"i~m1;;;nM1U:U3Jlr.J ... 
6. 'll1 ~~n11tl1::LiiU"ll a-1 irL ~r.J1"151ru miLfi11::~VI1Th Lil.~ r.1 LL~::tlfutl1\l LLn1 "lJ 

'II "' • 

LL~un11-;ij~tl1::ffun11rnm3J~1 LL u::'!l1"ll a \I a1-;J11~~tl1nM1~13J LLuutl1::Liiu~13J 1fl1-1 fff1\l 

LL~::tl1:: L~U ~~ a-1n11tl1::LiiU inMnt.::"lJ a-1"1i' e:J~1 fi13JLUU3J1 ~1tl1::m nt.Th (Rating Scale) 

5 1::<iu "1Ja\lff3Ju1rn ff1r.~1-1rf. ff3J~~11 L1a-1T'I1 LL~:: L~ru"'1 LT'I11Y:U1\Irf (2543 : 117) 1~r.~ 
,. .. QJ .0 

n1 VI utili a fi113J ~ L i] ua _, ff tl1:: n a u"lJ a -111 r.1 n11~ ~ e:J _, tl1:: Liiu -;J ~ tl1:: ff \1 ff n11 L1£J u f 
• 'II 

ff11::n11L1r.~uf U1::ff1Jn11rntt1TJfJJ n-;Jn113Jn11L1r.~uf ~e:JLL~::LVIiil\JL1r.Juf n11U1::Liiu~~1~ 
'\1 ~ '\1 ~ 

iJ'L ~ rJ 1"111 fJJ Vi ';111 nt.1 LL~ ~ ::..U e:J ~1 f113J 1 ~ rJ iiL n nt.6¥1l U n11Vi ';111 nt.1 LL~:: L n ru.'Yf ci ~ ~U 1::ciu 
'II "' 

fi113JLV\3J1::ff3J"1Je:J-1LL~Un11i~tl1::ff1Jn11rn ci.;l'd' 

1::ciu 4 V1mr.~ii-1 LL~um1itiltl1::ffum1rniifi113JLVI3J1::ff3Jmn 

1::<iu 3 V1mr.~ii-1 LL~um1i~tl1::~um1rniifl1l3JLV1m::~3Jtl1un~1\l 

1::<iu 2 V1mr.~ii-1 LL~um1i~tl1::~um1rniifi113JLVIm::~mXe:Jr.~ 

1::<iu 1 Vlmr.Jii\1 LL~um1i~tl1::~um1rniifl11mV1m::~mte:Jr.~~~~ • 
LL ~ :: U1 ~ G'l n 11 U1 :: L ii u LL ~ u n 11 i ~ U1 :: ~ 1J n 11 nr 3J 1 i L fl j 1 :: ~1 til rJ 1 i L n rn 6f1 

1um1tl1::LiiU"lle:J-1 tl1::::fle:J-1 n11rn~~1 (2542 : 73) c;_,-d 
'II 
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fi::LLUUL:U.~r.J 1.50-2.49 'V\1.11r.Jn~ LLt:-JUnT~,}~lh::i.UJnTH'~L'V\1.11::ff:IJYH.J1i 

fi::LLUUL:U.~r.J 1.00- 1.49 'VI1.11r.Jn~ LLt:-JUn11-;}~tJ1::ffUnT~rnfi111.Jiinh~ • 
Ln nt~n11i ~ ~Ufi11:1J L 'VI :IJ1:: ff:IJ"l.. El~LLt:-J un11,}~ tl1::ffU n11rn1 oiL n nt~L:U.~ rJ i~ LL~ 

3.51 ifui.tl ia1~iir-hL:u.~rJ~1ni1 3.51 -;J::~a~u1i.tltlfutl1~ • 
7. 1-11 LLt:-Jun11-;l~tl1::ffum1ru ~tlfutl1~ LLrl'1 i.tl'Yl~tl a~ 1 inu L~mfum1.u1 tl • • 

il~ 2 ~hihiml:ui1mh~ L~ai~Ln~LLtl::uwYinn11-;l~tl1::ffum1ru i1iiiafl11tlfutl1~ • • 
LLnL"l..L~a~1~u1~1u1::'V1i1~m1-;l~tl1::ffum1ru 

8. U 1i El:IJ tl~L~-;J1n n11'Yl~ tl El~ 1 i:u1tlfutl1~ LLrl'1-;}~i/i:uvfL ihHLt:-JUn11,}~ 
~ . 

tl1::ffUn11rn:u.uu ff:IJU1ruL ~ EIU1 Ltl'Yl~ tl EJ~nun ~ :ui1 El r.h~~ El i.tl 
~ . 

"" Q.,.<O ""' Q.,t 2. n 1 ") ?4 ") 1" LL u u 'Yll?l ?4 t11J 11?1 ~ 11 aJ ?t 1 3J 1 ") n 1?11 ~ n n 1:t:: n "):: u 1 ~ n 1 "i n1" 

11.1 a,... .... a,... A 6' a,... 

n11ff11~ LLUU'Yl~ ffEJU1~fl11 :IJ ff1 :IJ11nmu 'Yln1~::n1::U1U.n11'Yl1~1'Yl r.J1~1 ff~1 LLtl::'Ylm~:: 

n11~Elff11"l..EI~L~ntJ~:IJlrJ 
"' 

. . 
-=t cv .... ~ 0 .... 

"'J~'Yl 3 LLUU'Yl~ffEIU1~fi11:1Jff1:1J11n~1U.n11ffElff11 ':\11U.1U. 4 "l..EI 
• 

3. fff1~ fi 1i a1u n11~1 L il u.n11'Y1 ~ ffEJU -r~ fl11 :u ff1 :u11n ~1u 'Yl n ~::n1::u1 u. 
~ 

nTm1~l'Ylll1~1 ff~fml::tln~::m1~El ff11"1.1 El~ L~ntl~:IJlfJ l i ffEI ~fl rl' El.JrlU LLUU'Yl~ ffEIU LL<;i tl::"'J~ 
"' . 

0 Q...o ').I IV A (( 

4. U.1 LLUU'Yl~ ffEIU1~fi11:1J ff1:1J11()~1ll. 'Yl n ~::n1::U1ll.n11'Yl1~1'Yl rJ1 m ff~1LLtl:: 

'Yln ~::m1~EJ ff11"1.1 EJ~ L~n tl ~:IJlrJ~ fff1.JoJlU.Lffli.EJL 'IX r:J'L ~m"'J1 ru L Yi EJ~11-;J ffEJUfl11 :u nn ~ EJ.J 
"" <lJ Q.l '\I 

1. 1El.J~1ff~11':\111rJ ~1.ff"l..LLfh f1lffElll. EJ1';Jl1rJtl1::-.(llfint:: 
• 

fl1~1 ff~f :IJ'VI1l'Ylll1 ;ll11"1J .rl ni/iu tl ff~fl11 :u r:J'L ~ll1''151 ru~1u.m11-;lmLtl::n11tl1:: d1u.t:-J tl 
, dJ '\.1 '\1 Ql 

"" rn~m1~n~1 
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fi" f{ """ A f{' f{ d .I """ 
2. ElTi!T'H.I ~1.tUl1fl"HU 1HU"Yl~t.l El1'oil11t.ltl1"1.11n1Wfn'M1u;J3-J'W Tlill::TI1 . ... . 

f'f1tl~f 3-J'V11i'Ylmrrt.J11"15.rlnvhmtl.Jm13-J ~L~m"151ru~Tu.m1~nM1U;)3-Jlt.J :.J \I cu <II ., 

A "-" t;" .4 A 6"'o A 0 Cl.<' a .c:l 

3. 'U.1.Jtl~llm 'oii'U.'Y11'Y1El.J f'fnM1'U.L 'Ylf'fn"151'U.1U.In11'YHT'IM tl1'U.n.J1'U.L"l..~Yl'U.'Yl . ., 

n11~nM1U1::n3-J~nM1n1LLYl.JLYl"151 L"l..~ 2 ~iiwnm~t.J1"151UJ~1Un11i,)mL~::u1::dJu~~ 'll ., 

4. U1.JL'Y11 A1LnM3-J ~1LL'VIU.JT11"111u1run11~Lf'IM h.;~L1t.JU"153-1"15UU1UU1 
'll ., • 

tl1::~Elt.J li1'!!n.;~1uL"l..~vfw~n11~nM1U1::n3-J~nM1~t"l..tit.J L"l..~ 1 iiTI11m~t.J1"151t1J 
~1Um1i~m1~nM1U;J3-Jlt.J ... 

5. 'U.1.Jff'fii ~13-IUElt.J ~1LL'VIU.JTI1"111U1U.Jn11~Lf'IM h.;~L1t.JUU1'U.l.J-imi'1~.J 
'IJ ., 

li1 un.J1 'U.L "1.1 ~vrw~n11~n M1 U1::n 3-1 ~nM1n1 LL Yl.J L Yl"151 L "1.1 ~ 2 ~iiTI113-J L i5 t.l1"151 ru 'll ., 

~1Um1,)~m1~nM1U;J3-Jlt.J ... 
o Q...l ""' QJ A fi' 

5. '\.1.1 LLUU'Yl ~ tlfl1J1 ~ TI113-J tl1 3-111(1 ~1 'U. 'Y1 n M::n1::U1'U.n11'Y11.JTY1 t.l1 f'f1 tl~1LL~:: 

lin N::n11~E1 tl11"1.1 El.J L ~nu ;)3-Jlt.J ~ ~.hum1~11'.il'.il1n ~L ~t.J1"151 ru m'V11 fi1 ~"15UTI113-J tlEl ~TI Gt El.J 
... 'll ., 

... 
A ...... 

TI::LL 'U. 'U.n11Yl'oil11ill1~.J'U. 

+1 LrlmLuh11iEl,hm3-!tlEl~TiGtEl.Jnu,~u1::tl.Jflm1L1t.~wf 
• 'll 

o LrlElL~LLllh11iEl,hm3-!tlEl~TiGtEl.J'.ii~U1::tl.Jflm1L1t.Jwf 
• 'IJ 

-1 LrlmLuh11iElf11m3-JL~tlEl~TIGtEl.J'.il~u1::tl.Jflm1L1t.Jwf 
• 'll 

fl1TI113-JtlEl~TiGtEl.J (IOC) ~t.IEl3-lfUL~~El.Jiifi1£.JLL~ 0.50 ifui.u 

6. U f 1J U 1 .;J LL 1J 1J 'Y1 ~ tl El 1J LL ~ :: fi ij El ~ 1 L ii, 'U. n 11 'Y1 ~ tl flU ~ 1 3-1 fl1 LL 'U. :: U 1 
• 'll 

"1.1 El.J ~L ~m-n1ru LLGt1u1 i.u'Yl~~ El.J 1 inu L~nu;J3-Jit.J t 1.;1 L1t.Ju 'VI'U.El.J ~1n11Mnf1h1.J~i.~1 in~3-J 
1.1 cal ...., ~ q ., 

~1E1ti1.;~ li11u1u 15 TIU t~t.J'.il1nm1LU'Yl~~El.JYlUU .... t1J'VI1~El '!!m1t.Jui.~1iTI113-1113-liiEl 

1 'U.n11'Yl~~ El.J L iiEl.J'.il1n"l..1~TI113-J fl'U.LTI t.JflU ~l,jt.J ~.;J ~l,)t.J~ El.Jtlf1.JTI113-Jfl'U.Lfl t.JflUUn L1t.JU 
q cu cu q 

fi em Lrl ElUn L1t.Juii TI113-Jfl'U.Lfl t.JflU ~i,)t.J LLGt1tl13-J11(1~1 L ii, 'U.n11'Yl~ ~ El.J L~~13-!Un~ 
• 'll 

Q...l.cr. (/ Q...l V Q...o A ft 
7. 'oil~ Yl3-!Yl LLUU'Yl ~ tlEl1J1 ~TI113-l tl1 3-111(1 mu 'Y1 nM::m::U1'U.n11'Y11.J1'Yl t.l1 f'f1 ft~ 1 

n~::lin M::m1~El tl11"ll El.J L~nu~3-11m:~.uu tl3-Ju1rn 
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~Q...I' A Q.<o Q..ol A 6' Q..oo 

n111" m 1 a.J n11V'l ~ u 1'Yl m!l-::n1::1J1ttn11'Y11.J1 'Y1 r.11 ~1 i.Hn LL ~:: 'Y1 m!l-:: 

m1~aff11"lla.JL$imJ;~JJ1r.J"lla.JL?lm..l;~JJ1tJ hm1im1i~th::ff11m1rnLL1J1J 5 E d1ttm1iir.~fi., ... ... 
'Yl~~a.J r.Jlir.JLI?!LiLLf.lttLL1J1JnT~iir.J One Group Pretest-Posttest Design f1a LL1J1Jmim&it11 

'U , 

'Yl~ ffa1Jr\attL1r.JULL~::'VIi.JL1r.JU. r.Jlir.JLifi'wl1L Ultn11i.Jd' (i1tt ff1 r.J r.J~ LL~::el.Jflt"U.1 ff1 r.J r.J~. 
'U 

2543 : 240) !il.:JLLff~.JLtt~l111\l 2 

~111.:~ 3 LLuummm1'Yl~~a.J 

. .. 
m1'Yl~ffaun a ttL 1r.Jtt 

(Pretest) 

X 

d 
LJJ a T1 LL 'Yllt m1'Y1~ ffaur\ au. i.~funTm~ ~a.:~ 

X LL 'Yllt m":ii~l.h::ff1Jn11rnLL1J1J 5 E 

T2 LL 'Yllt m1'Yl~ ffa1J'VI ;., i.~fum1'Yl~~ a.J 

:; 
2. "lllt~ attn11'Yl~~ a \I 

n11'Yl ~Hla 1J 'VI i\IL 1 r.J lt 

(Posttest) 

n11'Yl~~a.:~f1..f.:~d' wl1LUU.n11'Yl~~a.:JLU.111f1L1r.Jtt~ 1 um1~nM1 2559 

11JJn~1 8 ium~ "J ~:: 2 1tt"J ~:: 30 tt1Yi 11JJ 16 T~f.:~ a ·iJ tJJ.J ii~1!ilmfu.~att!il.Jd 
2.1 r.J1im'hm1'Yl~ ffaur\ au.m1'Yl~~ a.:~ t~ r.1 1 iLL1J1J'Yl~ffa1Jf111JJff13J11rl 

'U 

~1 u. r1 n M:: n1::1J1ttn11'Y11.Ji'Yl r.11m ff~rfLL~::'Yln 1!1-::::m":i~a ff1":i"ll a.:~ L ?lnu ;~JJ1 r.J~ r.Jiir.~ fff1.:~ifu. 
... 'U 

t~ r.~t-~1im1hm1'Yl~ffa1J~1 r.J~ttLa\1 
'U 

2.2 r.J1ir.~wi1Litu.m":i'Yl~~a.:~~lr.J~ttLa.:~1in~11u.m1'Yl~~a" 8 ium~ "J ~:::: 
'IJ 

21u lu~:: 30 u1fi 1::vrl1.JL1~1 9.30 -10.00 u. 

2.3 Lflawi1Litu.m1'Yl~~a.:Jf111J 8 ium~ r.J1imhm1'Yl~ffa1Jf111JJff13J11rl 
'U 

~1tt 'Yln1!1-::::n":i::ulu.m1'Yl1\ll'Yl mm i;l~fLL~::::'Ylnl!l-::::m":i~a l;l11"ll a.:~ L$inu;~JJ1r.J"ll a.:~ L$inu;~JJir.J ... ... 
'VIi.:~ n11'Yl~ ~a \I 1~ r.J L "lfLL1J1J'Yl~ l;la1Jf1113J l;l13J1":irl~1U. rlnl!l-::::n":i::::1J1ltn1":i'Yl1\ll'Yl r.11m i;l~fLL~:::: 

rlnM::::n1":i~a ff11"ll a \I L$inU;J3Jlr.J"ll"~ L&i r.Jlrl1J~L "lf'Yl ~ ffa1Jr\ attn11'Yl~ ~ a.J LLi1lh fl:: LL lt lt ~l~ 3J1 ... , 
~ €" 'i.l c.,.. 'L" a,.. A fi" a,.. 

1 L f111:::: 'VI "ll a JJ ~ 1:: ~ u f111JJ ff1JJ 1 ":irl ~1tt 'Y1 n 1!1-:::: n 1:: u 1 u. n11'Y11 .:11 'Y1 r.1 1 ~1 ff~ 1LL ~ ::::'Yl n M:::: 
'U 

n11~al;l11"lla.:JL$inu;~JJlr.J 'VIi.:Jn11i~U":i::::ff1Jn11rnLL1J1J 5 E t~r.Jn11U1f.l~f1::::LLUlt ... 
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fl111.1a'11111TI~1Ullfi'l~::n'd::1J1Un1'dYI1..1iYI£nf'l1a'~l"fml::llm~::n1'd~Ela'1'd"l..El..1L~m..J;j1Jl£.J';ij1fi ... 
0 A fi" I ..J I .d 

fi1'dY11LL1J1JYI'ila'El1J 1.111Lfl'd1::WV\1f11L'il.fW (Mean) a'1UL1J£.J..1L1JU111'il'd!1U (Standard 

Deviation) 1itmu.'lf n11LLU~fl::LLUUL'il.~£.Jfe:J£.J~::"l..e:J..1 L'YhlJLL"l.. 1..1~~1m (2546 : 17) i..:~tt 
V .r \l.J "'' d V <V A ... 

'de:JtJ~:: 80 "l..U ~u 'V\1.11£.Jfl.:l 1.1fl111.1a'11.11'drl'i11UYifiH::n'd::1J1Ufi11YI1\11YirJ1Y'I1a''il'd 

LL~::l'lnH::n1'd~e:Ja'1'd"l.. e:J\IL~nu;i1.1l£.J 1 u1::iu~mn ... 
i'e:JtJ~:: 70-79 

LL~::l'lnH::n11~Ela'1'd"l..El\IL~nu;i1Jl£.J1u1::iu ~ ... 
.... d A ._, GJ A ft 

1El£.J~:: 50-69 'V\1.11£.Jri.J 1.1fl111Ja'11.111rl'i11UYinH::n1::1J1Un1'dYI1..11YirJ11'11a''ii1LL~:: 

l'lnH::m1~e:Ja-1'd"lle:J..:JL~nu;i1.1l£.J1 u1::iu V'le:Jli ... . 
0 I .... d d .... CV A fi" 

'i11fi11'de:J tJ~:: 50 'V\1.11 £.Jt1..1 1.1f1111.1a'11.11'drl'ii1U YlfiH::n'd::1J1Un1'dYI1..11YI £..111'11a''il'd 

LL~::l'lnH::m'd~e:J a-11"1.1 e:J.J L~nu;i1ll£.J 1 u 1::iu f111llfull1..:~ ... , 

... ...~ 

n111 L~"i1::'VIil u 3Ja ... 
t-~1i£.J~1 L il. un11iLT111::lf"li e:J1l ~ t'il £.Jn.ffu'il e:Jui..:~it th t-~ ~m11'ilf1111l a-11.111n 
'U 'U 

~1U llnH::n'd::1J1Un1'dYI1..1iYI tnl'l1 a''ilfLL~::llnH::n1'd~El a'11"1.1 El..:J L~fiU;i1Jl£.J1.11'il11';ij 1 ~fl::LL U U ... 
1. lh t-1 ~';ij1 n LL1J1Jl'il fl111.1 a'11.111rlfl111.1 a'1 1.111t1~1U llnH::n1::1J1Ufi11YI1..1 

im.J11'11a''ilfLL~::l'lnH::m-:J~e:Ja-11"lle:J\IL~nu;i1.1l[J 1'ii[JL~ ... 

fi::LLUU 1 'V\1.11£.Jtl..1 um1£.JU'ile:J1Jrlfi 
'U 

2. iht-~~n11'i111';ijL~f1::LLUU1.11iLf111::lf 1'ii£.JLifi1L'il.~£.J (x) LL~::~1ULfl£.J..:JL1JU 
1.11'ild!1U (S.D.) 

i:ln~~1;t'"n1"i~iu 
1. fiTfe:JtJ~::: (Percentage) 

2. a-ii~YI'ila'EllJ t - test มห
าวทิ

ยาล
ัยร
าช
ภัฏ
พิบู
ลส
งค
ราม

 



d 
1J't1't1 4 

A .... d Q..O ..... A 6' IV e1 
m11';Jr.JL1eh1 n11Yl~U1'Ylm~::n1:1J1Un11'Yl1>11'Yl£..11~1~mLL~::'Ylm~:m1~a~d""lla>'l 

L~m..I~:Ul£..1 1<ilr.JLim1-;l<il1h:~m1rnLL1J1J 5 E ~1ir.Jii11r.J~:Lar.J<ilLUm14i1LUUn111ir.J i>1tt 
... "'I 

n11i>1Ln<il 'Ylm~:nT~·-;J1Lmn~i.~fum1i<il1h:~um1rnLL1J1J 5 E 

2. ~n M1 'Yln M:n11~a ~11"ll a>1 L~n 1..1~:u1r.J ~i.~fu n11i<i11..l1: ~u n11rn ... 
LL1J1J 5 E 

3. L1..11r.J1JL fi r.J1JrlnM:n1:1J1Un11'Yl1>11'Yl mm~<ilf"llt~>'lL~n1..1~:u1mi auu~:'VI ~>1m1 ... 
i<ilth:~um1rnll1J1J 5 E 

4. L1..11r.JuL fi r.J1JrlnM:m1~a~11"ll a>1L~n1..1~:u1r.Jr\ amL~:'VI~>1m1i<i11..l1:~un11rn ... 
LL1J1J 5 E 

m11>1 4 ~~m1~nM1rlnM:n1::1J1Un11'Yl1>11'Ylm~1~<ilf"lla>'lL~mJ~:u1r.J ... 
~1u'YlnM:m1i>1Ln<il r1nM:m1-;11Lmn~i.~fum1i<il1..11:~um1rnLL1J1J 5 E 

... d ... ... 
lnru.•tmT'l N fl::llUUlQ~r.Jmh'l "HW~:: 1::<il1J'Ylm~:: 

1.h::d:iu -;l11-1.1U "' fl::ll u u ld"f..JU 
... "' .. 

Unld"r.JU l<il :u 
... 

20 8 7.20 90.00 "' m1~>1ln<il <ilmn 

m1-;l1lmn 20 8 7.00 87.50 "' <ilmn 

"' 11:U 20 16 14.20 88.87 <ilmn 

v 0 ~ .::::t 'V ct 'V Cl.oo' 

<il1Un11';11LLUn:Ufi::LLUULQ~r.Jdar.J~: 87.50 :Ufi11:U~1:lJ11fl<il1U'YlnM::n1::1J1Un11'Yl1>1 

i'Yl £..11 ~1 ~<ilfl u 1::iu ~:u1 n Lri m 1..11r.Ju L fi r.J1J1:Wh>'l L n ru."tf Yl1Ji1 ~>1 ni1 L n ru."t'l mh >1 ii 
"'I 
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U1J1J 5 E 

LL1J1J 5 E 

... . ..... .... ..... 
N 

.. ... 
mm'YlnTl' fl:: LL'il. \U QiiHJ'VHh1 "HH..Jiil:: 1::~u'Ylm~:: 

th::LiiU. -;hwm 
.. 

fi::LL'il.\1. L 1tiU. 
..... .. ~ 

u.m·wu. L~3J 

..... d .. 
'Yln~::m1~e:J~1"l 20 4 3.60 90.00 ~mn .. 

"l13J 20 4 3.60 90.00 ~mn 

N X S.D. d t p 

20 16 

2.60 6.37** 
2.21 11.15 

0.0000 3.70 
20 16 

14.85 0.93 

"il1n~1"lTJ 6 Yl1Jl1 l'ln~::n"l::u1u.m"l'Yl1-Jl'Yltl1m~~fnt~m1tJu.LLiil::'VI~.JL1tJu. l~tJ 

1 im"li~l.h::~um"lrnLLuu 5 E iifi::LL u. t.uu~ t~l'ln~::n"l::u1um"l'Yl1-Jl'Yl tl1f'f1 ~~fn EJut1tJu 

trhnu 11.15 fl::tmu ~1u.LutJ.Jtrhnum~"l~1u.LYhnu 2.21 ( X=11.15,s.D.=2.21) fl::tmu 

,:::1, ~ .,:i I Q..o< I d I Q..oo I Q..o< 

LUiil f.J'VI ~.J L "ltJUL 'Yl1n1J 14.85 ~1UL1J ti.J L 'Yl1n1J:JJ1~"l~1UL 'Yl1n1J 0.93 ( X=14.85,S.D.=0.93) 
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~111-1 7 ~~md"Lti1£Ju L Yi r.Ju'tlm~::md"~EJ tf11"ll aw~im..J;jaJi'tJri EJULL~::~ i-1m1-;l~ .. 
Ud"::ff1Jn1d"ntLL1J1J 5 E 

N X S.D. d t p 

20 4 
1.75 0.55 

20 4 
2.05 0.39 23.27** ).0000 

3.80 0.41 

' ' I d I Q..,.l I Q..oo - ~ Q...o d I (L.oo' 

ff1UL 1J £.1'1 L 'Yl1fi1J 3J1 ~d"~1UL 'Yl1fi1J 0.55 (X=1.75,S.D.=0.55) \'1:: LLU UL'il~ £.1~ ~'I L d"r.JUL 'Y11fi1J 

3.85 i.t1uLti r.J-1 L Yhnum~1~1UL Yhnu 0.41 ( X=3.8o,s.D.=0.41) Lrimb i.tl Lti1£Ju L Yi r.Junu 

1::iu .01 
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' "" tJ'YI'YI 5 

?f'H.J elllt.l'l1U~~ Uiil~'livt?f"DU"~ 
~ 

A .... .d. - ..... A ,;' .d. ~.I .... 
n11111 m 1 a..:J m1Yl ~tnn m;.::m::u1ttn11'Y11-l1'Y1 E.l11'11 ~~,. LLGl::m1~ a~11"1l ti-lL~ nu;~l-n t1 ... 

t~t~1i'm,-i'~tJ,-::~m,-nlLL1J1J 5 E d1um,-1i'tJ~-l'Yl~Gla-l ~1i't~l~1i'mmuuum11i'tJ One 
'II 

• A ' ~ ' &:I Q...o d. 

Group Pretest-Posttest Des1gn fltl LL1J1JfiGl:JJ L~ti1'Yl~~aunattL1tlttLLGl::VIGl-lL 1tltt • 
~ .I .- ..I 
1~1:1u1::~-lflL Yl a • 
1. L vi a~m;.1l'im;.::n1::1J1ttm1'Y11-li'Y1 m1<11 ~~f"lla..:JL~nu;~w)tJ i1u l'im;.::m1i-lLn~ ... 

l'in,_;.::m,-~1Lmn~lifum,-i'~tJ,-::~um1mLLuu 5 E 

2. Lvia~n,_;.1l'in,_;.::m,-~a~11"1lfl-lL~nu;~:JJ1tJ~lifum,-i'~u,-::~um,-nlLLuu 5 E ... 

i'~tJ,-::~um,-nlLLuu 5 E 

4. b vi mu1tJ1J b YitJ1Jllfil;.::n11~tl~11"1J tl-lL~nU~:JJ-JmiattLLGl::VI ~-ln11i'~u1::~1Jn11ru 

LL1J1J 5 E 

tJ,-::~1n1rh~1un11ii't1 Aa 

um1tJuYiiia1tJ1::VIi1-l 5 - 6 il~n1.r-l~fi1.;.1tlr.i.ffuatt1J1GlU~ 2 Inm1tJttYi 1 
• 'II • 

Un11~fi1.;.1 2559 h-lL1tJttU1tt~af-l ehbfHJL'Y11-l1lJ i'-lVI1mhLLYl-lLYl"lf1 i-ln~~1Ufi-l1ttb"ll~ 
.¥ .J <t .I <t o o YlWY1n111'1fiM1u1::fi:JJI'Ifil;.1n1LLYl-lLYl"lf1 L"ll~ 1 111\t'Jtt 20 flU 

Lfl~a..:Jii arh ~1 um,-ii't~flf-ld At! 

1. Lfl~a..:Jiia~h1um1'Yl~Gla-l Aa LL~um,-i'~tJ,-::~um,-nluuu 5 E LYiavr~u1l'inM:: 

m::u1um1m..:Ji'Y1 mm~~fLLGl::l'inH::m,-~a ~11"1ltl-lL~nu;~:JJ1tJ~1tt 1u 16 LL~u ... 
2. Lfl~a..:Jiia~h1unTnnu111J11:JJ'Ji'a:JJGl Aa 

'II 
Q..<o .... Q...oo A €' t,; CV 

1. LL1J1J'Yl~~au1~m1:JJ ~1:JJT'H1~1u 'YlnH::n1::1J1\l.n11'Y11-l1'Y1 mm ~~,. mu 'Yln,_;.:: 

m1i-lLn~ 8 'Ji'a i1ul'in,_;.::m1~1Lmn 8 'Ji'a 

2. LL1J1J'Yl~~au1~m1:JJ~1m1fli1ul'in,_;.::m1~tl~11 4 'Ji'a 
"" tf"-' 

n1'l'JL~11~'Vi'llu 3J~ .. 
mi'tJ~hL Uum1iLfi11::'1K'Ji'a:JJ GlL~ t~ii.ffu~ tl\1.~~-ld tb~ Gln111~fi11:JJ ~1:1J11fli1tt 
'II 'II 

l'inM::m::u1Un11'Y11-li'Y1 mm ~~fLLGl::'Yl~nM::m1~a ~11"1l a-l L~nu;~:JJi'tJ mm111 1 ~fl::LL u u ..., 

1. t'i.l ~ Gl'il1 n LL u u1~ flll:JJ ~1:JJ11fl fl'11:JJ ~1 :JJ11fl i1 ul'i n ,_;.:: n 1::u 1 u n11'Y11-l 

i'Yl mm~~fLLGl::l'inH::m1~a~11"1l a..:JL~nu;~a.Ji't~ 1~t~1 ~ ..., 
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fi:::LLU'\.1. 0 lUntJii..J um1tJU~HltJL:I.inn ... 
"' .... "" f!:::uuu 1 ~~1tltl..J un~tJu~~unn ... 

li1C-J~n11~11111if1:::LLU'I.I.mlLfl"n:::'lf 1~t~1"lffi1LU~tl (X) ' "" LL~::: t1'1'\.I.LlJ ti..J L lJ '\.1. 2. 

m~1!1'1.1. (S.D.) 

t'l"itl~ .. mn11"~~i1 • 
1. L~m.J;)~1t~~i.Gi'fum,-i~1.h:::t1'um,-n1LLuu 5 ... 

m:::u1um1'Y11..Ji'Yl tJ1 fl1 t1'~rfl un1YI11~ ~ ri1 u 1:::iu~mn ... 
2. L~m.J;)~1 ... tJ~i.Gi'fum,-i<i~1.h:::t1'um,-cluuu 5 ... 

"" 1 '1 ..... m1t1'~t1'11 u~tJ U1:::<i!U<ilmn ... 
3. L~mJ;)~1tJ~i.Gi'fum,-i<il1h:::t1'um,-n1LLuu 5 E :ih1m~:::n1:::u1um1'Yl1..Jl'Yltl1fl1f1'<ilf ... 

- ell 1 1 Q 1 A Q..oO 0 Q..l AA d Q,.; 

fi:::LL '\.1. '\.1. ~ ~..J L 1tJW'l.l ~..J t1'.J n11n ~UL 1tl'\.l.~ ti1.J~Utlt1'1fllli'Yl1.Jt1'tl <il'Yl1:::<illJ .01 ... ... 
4. L~mJ;!~ltJ~i.~fum,-i<i!1h:::t1'um,-n1LLuu 5 E ih1m~:::m1~~t1'11 f1:::Lmumf.:~L1tJu ... 

n1"iantl"i1ll t:-~ 6l 

m,-iitJfi~Udjum,-iitJL~-:J'Yl<il~~>~L~~finH1l'lm~:::n1:::1J1Um1'Yl1.Ji'Ylmmf1'<ilf"li~.JL~n 

U;!~1 ... tJ ~1ul'lnH:::m,-i.:~Ln<il l'lnH:::m,-111LLun ~i.~fum,-i<i~u1:::t1'um,-ruLLuu 5 E L~~finH1 ... 

ibm miu11 tJC-J~~.:~d 
C-1~111fin11'Yl<il~~.J YI1Jl1 

1. L~nu~~-rt~~i.~fum,-i<i~u1:::t1'um1rnLLuu 5 E :ih:::~uf111~t1'1m1nGi'1wnn~::: .... 

n1:::1J 1 '\.1. fi11'Yl1-:Jl'Yl tl1 fl1 t1'<il 11, '\.1.111 Yl11 ~ ~ ri1 '\.1. 1:::~1J~ :u1 n rf.:~d ~111 dj '\.1. L Yl11 :::11 n11i <i1 ... 
u1:::t1'um1ruLL1J1J 5 E djum1i<i~u1:::t1'um1ru~iim:::u1um1m1L1tJwfL~mi-:~Lf1'1:JJl'lnH:::m-:~ 

'IJ 

l'Yltl1f!1f1'~f~ri1.JLL'I1111.J LYI11:::1U'Yln"lf'\.l.<i!~Un11t1'~UJ'.J 5 .ffu ~~ 1) .ffum1l\1L'~i1tium1tJU 
q ... 

(Engagement) 2) .ffum1~11111 (Exploration) 3).ffum1~TI1J1tl (Explanation) 4) .ffu~.:~-li~f1'1U 
q 

(Elaboration) 5) .ffum1u1:::LiiUC-J~ (Evaluation) t1'1:1J11tlti.JLf1'1:1J'Yl .... n~:::n1:::1J1Un11'Yl1.J 
i'Ylmmf1'<ilf Gl1Um1i-:JLn<il m11l1Lmn 'Yln.ffu~~um1t1'~u1im:::u1um1i<ilu1:::t1'1Jn11rn1<iltJ 

q 

L li uL~n L llu~1~ C!J l<i~ t1 1 iL~n i.~fuu1:::t1'u m1ru~1.:~ ii m11 i~~m1L1tJ um1t1'~U ~~ ~1n~ ~1 t~ ii 
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- - IS' .., - .. 1 t;' .:¥ d - - 1 A11lJ ~lJYfi,J.1JLL~::~e:J~A ~ e:J.;Jn1J'il~u1::~.;JALLCl::L U.e:J'I'\1'Yl ~f!U.L 'VI m::~lJn1J1 £.1A11lJ ~U. 'iiLLCl::A11lJ 
• 

.., ~ .. 1 - A. .d .. I .d I ... -

~ e:J.;Jn11"11 f!.;J L~n u1::n aunun'iln11lJ'Yl'l'l ~1n'l'l ~1 £J 1u LLUU'YllJ.;J L u.u.'Yln~::n1::1J1U.n11'Yl1.;J 
'\1 • 

l'Yl£.11fl1~~f L"liU. n11i.;JLn~ mwJ':, l~£Jm1mnm1~1.;J ')'YW1£.11lJifLLu.::LLu.1'Yl1.;JflU.'I'\1fh~e:J1J 
'\1 

L U U.n1::1J1U.n11~ L~ n L UU.~~~ ~.;Jij e:JU fju1i~n~1 flU.Wf1 fl rl1.;J ih::uui1 £.1fl'iln11lJ ~'VI Cl1n'l'l Cl1 tl 

L~£.1ThU.;Jn.;JA11lJ LL~n~1.;J1::Wl1.;J1JAA~'ti1L im1L1£Ju.fLn~ifu.1::'1'111.;J L~n~~1WlllJ L~ £.1~1.;! 1 U. 
, '\1 

n11rh n'iln11lJ'Yh 1 i~ A11lJ ~1lJ11rli1U. r1n~::n1::1J1U.n11'Y11.;Jl'Yl £.11fl1 ~~f ~.;J~fl~ A tf fl.;JrllJ 

.;!1U. ii£J"ll e:J.;J ~1'Ylt~ rrt u.tli£J (2553 : u'Ylfl'~rl a) ~"'li~n~1m1 hr"lf~n11m1m v1 avi~u.1'Yln~:: • 
A ft ~ al - t ..,::1 .., A o Q..l .A' d ,d 

n1::1J1U.n11'Yl1.;!1'Yl £.11fl1 ~~1"1Je:J.;J L~nu ;jilJ1 £J 1.;JL 1tJU.U1U.'I'I U.LL'I'I ~1u.m1u.L "ll~~u. 'Yln11fln ~1 ... 
tl1::rllJ~mf1fl1J~11"1fllTit L"ll~ 4 :51U.1U. 18 AU. ~~m1~n~1~u11 1) L~ntl;jilJl£J~Lifum1Lv1a , ... 

vi~u.1'Yln~::m::u1U.n11'Yl1.;Jl'Yl£.11fl1~~1t~£J1i"lf~n'iln11lJ ~'Ylmt::m::u1U.n11'Yl1.;Jl'Yl£J1fl1~~f • 
arl1u.,-::iu~ ~Ti1LU~£J11lJ Lrhnu 2.65 

'\1 

2. L~ntl;jilJltJ~L~fum,-i~tl,-::~um,-n!LLuu 5 E ~1::~iiJm1lJ~1m1r~i1u.'Ylmt::m1 
"" 

~a fi111 u.a rJ1 u.1::iu~lJ1n J.;Jda111 LUU.L ~11::L~ntl;jilJl£JL~L"ll111lJn'iln11lJn11L1£Ju.1 L~n 
'\1 ... '\1 

U;jilJl£JL~~tl n ilJ vimrt U.n11~fl fi11 t~~ fllJrllJ A1 LLCl:: L v1 flU. .,~, in1~11 U.n11~fl fi11L v1 f) 
... ~ '\1 

LL~m tl~ £Ju.1 u.~.;J~L~L1£Ju. ft u.m1'Yhn'ilm1lJ~1.;J ') m11 in1~11 u.m1~flfi11'il1nm1LLfi~.;JA11lJ 
'\1 

~m ~U. LL~::m1'\t1 Lfi"U.fl1 U.1U LL1J1J"1Jfl.;Jn11~~A£.1 n11an-m £.1 n11Lfi1L~fl.;J~.;Jfie:J~A~fl.;Jrl1J fl11 
'lJ '\1 • 

inmu~ (2543 : 8) ~nfi1T.h m1L1£Ju.i'n1~1"1Jfl.;JL~ntl;jilJ1£J11m1'ii::Ln~'il1ntl1::ffum1m~1.;! 
'lJ "" 

t~£Jm1~.;Jijam::rhn'ilm1lJ~1£J~U.Lfl.;J (Learning by Doing) 

3. L~ntl;jilJ1£J~L~fum1i~tl,-::ffum1mLLuu 5 E ~r1n1f::m::u1u.m1'Yl1.;ll'Yl£.11fl1ff~f ... 
A::Lm u. 'VI;.;) L1£Ju."ll e:J.;J ff.;Jn11ri e:~u.L 1t~u.e:~ rl1.;J~umhfl'nm1.;J ffii~~1::iu .01 J.;Jde:~111 dju.L ~11::11 

'\1 ~ 

m1i~tl1::fi1Jn11mLL1J1J 5 E 1 im::1J1U.n11i~t11::fi1Jn11nL1~ £.IL UU.L~muu. ~1fli!J t~ £.11 iL~n 

"1ifut11:::fium1mm.;J ~m11~e:~m1L1£Ju.m1fie:Ju.~'l'\~1n'l'lel1£J ~m1lJilJviu.nLLCl::fie:J~Atfe:~.;Jnu 
.1 <' .,t .d ~ ~ 1 '"' "' .1 ~ 

'il~u1:::fi.;JALL~::LU.e:J'I'I1'Ylfie:JU. L'l'llJ1::filJnU1£J A11lJfiU. 11 LL~::A11lJ~e:J.;J'lJe:J.;JL~n u1::ne:~unu 
• 
fl'iln11lJ~'I'I~1n'I'I~1£.11ULL1J1J~:JJ.;JLUU.rln1f::m::u1U.n11'Yl1.;Jl'Yl£.11fl1ff~f L"liu. m1i.;JLn~ mwr.;J 

'lJ • 

n11~1TI~ n11'Yl~Cl e:J.;J~.;Jij e:~m:::rhi1 £J~U.Le:J.;J L~£JA1LUU.~L~u.mm::1nm1flU.'I'I1Th~El1J L~£J1i 
'\1 'lJ 

lTin11~1.;J ') ~tJ1tl1lJ;}LLu.::LLu.1'Y11.;JflU.fl1~e:J1J L UU.n1::1J1U.n11~L~nLUU.~~~ ~.;Jije:Jtlfju1i ~n1f1 
r1u.Al1e:J rl1.;J:i:h::uu~1 tJn'ilm1lJ~'I'I Cl1n'l'l ~1 tJ t~ £Jfl1U.;Jn.;Jm1:ULL~ n~1.;!1:::'1'111.;J1JAA~ '1'111 im1 • 
L1£Ju.i'Ln~.ffu. 1::w:i1.;J~L~n~~1u.11:u t~£J~1.;) 1 u.m1'1'11n11m1:u '1'11 hU:im1:u ff1:u11n 1 u.m1ffu 

'lJ 

L~1:::'1'11A11:1JoJ LL~::LLT)U~ill'l'\1~1£.1 lTin11'Yl1.;!l'Yl£.11fl1ff~f fifl~Atfe:J.;JrllJ 111111ru fnli£.1 (2542 : 
'lJ u 

159) ~LLfi~\IA11:U~~L ~U.L~£.11rl1J fl'iln11:U~'il::'l'111 iL~mn~n11L1£Ju.fff\lfi~Ju. 'ii::~EJ\ILUU. 
'lJ 'lJ • 
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n~m1:1Jrh~n~u 1 ~~~ij e:JflUfl'l1m::l'h~1 ti~ULe:J~ 1~ tin mLUU~~LL U::LL~::~UU ~ll.ll.fl e:J mie:J tl L 'VI~ e:J 
'II 'II , 

L~nrhn~n11:1J~L'VI:JJ1::~:unuit~ ~e:J~fl~e:J.Jnuvr9.1Ju1m1 ~1u.i1~mt1 e:111:urn ~~h R'~fl:IJLL~:: 

~~u"'ry t1J1 LUU. U1::~1Jn11rn~1~~1 nnT'IL~L~U.~~ 3j e:JU fiu1i~1~ LL~::n n11m::YiTh :IJ nu ~ flfl~ ~u. 
1~muvn::n~m v!e:Ju. LL~::rr~~e:J~fl~e:J~nu~~m1ii£J"lle:J~ ~1ui, u~::n~1~R'u. (Landry, & , 
Glasson, 2008, p. 443) ~~nH1'VIin~~1m1i~n~m1:JJn11~e:Ju.ir~mfl1~~f~1wfuL~nu;J:IJltl 

'II ~ 

1~ mhm1~n'lf1u .... ~it~rln~ ~~ e:1 m1L1t~u TIYI tl1fl1 ~~f~1wfu L~n LL~::ur~u1Yl"ll e:J~fl11 um1 
'II 'II 

Lt~ L~1:um1L 1t~u. fir~ mm ~~fV~u11fl1Luu.~~nur~u1Yl mn 1 um1"Ih t~Lt~ L~1:u LL~::vi9.1Ju.1m"' 
'II 'II 'II 

L1t~u. TIYI£..11fl1~~f~wfu L~nU;J:IJltl LL~::m""I1iL~nu;J:IJltiL~L1tlu. i'LL1Ju ·b:uij m1u '1'111 iL~n i.~ 
~ ~ ~ ~ 

.. I d A ~ d 0 1 .... ~ A .::1 ~ .... .::~ d' .d .... LLGl m u G1 t1 U.fl11 :u fl ~ L 'VI wlf~Yl1 'VI L~m n ~ n11L 1tl u.1 ~~ ~"11 u. LLGl :::ur~n 'If:: n1::u1u. n11r11~ 
'II 

ir~mfl1~~flu""I::~u~LLGl::~e:J~fl~e:J~nui~11"'"'rn qr~ir (2553 : ur~fi'~rie:J) i.~~nH1l'lnH::~u.~1u 
rn~i'Yl t11fl1~~f"ll e:J~ L~nU;J:IJltl 1~ tlm"'iGJn~n"'"':IJ n11~::L~U.~U.U1U."ll e:J~ L~n L Yl t1 1 "'~ L 1t~u. ... 

Q..ol A ~ lfi' 0 Aa.; I c:;t 

LYlfi1J1Gl 2 (1~l1L"ll1~U.} LYlfi1J1~L:IJe:J~LVI"lf"'1J"'nl. ~1U.1U. 25 flU ~Gln1"'1~tl 'V-11J11 1) L~n 
'II 'II 

u ;):IJ ltl 'VI ;~~1 n i.~fun11i~ n ~ n"'1:1J n1"'G1::: L cl u. vfu U1U"ll e:J~ L~ n i. Yl tl nr~ n 'lf::vfu.;J1 u Yl1~ ... ~ 

ir1 tl1fl1 ~~f 1GJ ti"'1:1J LLG1::"'1 t1~1u u""I::ne:Ju~1 t1 ~1u.l'ln'lf::m1R~ LnGJ ~1U.rlnH::m""I:(i1LLUn 

u""I::LnYI ~1u. rlnH:::m1f11u.1 rn "'e:J~ Gl~ m LUU.~1u.m1~e:Jm1:u'VIm t1 ~1um1-;]1 Lmnu""I:: Ln'Yl 

LLG1::~1U. n11fl11 :IJ'VI :IJ1 tl ~~ wh ri e:JUn1"'iGJ fi~n11:1J n11Gl::: L~U vfu.u1U."ll e:J~ L~n L Yl tl e:J £i1~ n 
'II 

U't~~1flt1JYI1.J~ii~rl1:::~u .o5 ~~~e:JGJfl~e:J~nu~:u~~~1urli~i.i 2) L~nu~:u-ft~'VIi~~1ni.~fum1 
iGJ fi~n11:1J n11Gl:: LclU vfu.u1U."ll e:J~ L~n L Yl tl 1GJ tl-;)1 LL UnLUU. 1"1 tl~1 U. VllJ'hnr!n 'lf:::vfU.;J1U Yl1~ ... 
A ff' .... - ....... ~X 0 0- .d - A .d.~ 1r1 £..11fl1 ~~1 GJ1U Yln'lf::m"'~~ Ln~ L V~:JJ"llumnmu 1 rn m:JJG11GJ1J 'lf~~"'~nu ~:u :u~ ;J1U. r111 LGJn 

~ 

U;J:IJltlrli.llifum"'iGJ n~m1:1Jn1"'Gl::LclU vfuuTU."ll e:J~ L~n i. Yl tl iirln'lf::vfu•nu 'Yl1~l'Yl rnm ~~f'VI i~ ... ... 

Q...o,Q .~ .... ~\1 J" 
n11~GJmJn1"':IJn1"'Gl:::LGlU. VIU.1J1U."lle:J~LGJn b Yl ti~~"LLU. 

'II 

4. L~nU;J:IJlti~L~fum1iGJu1::~1Jn11rnLLU1J 5 E nrlnH:::n11~e:J~11'VIi~L1tlu.~~W.i1 
... 'II 

ri e:JU.L 1 tl u. e:J ri1~ n Uti ~1 fl WY11~ ~ii ~~"':: iu .01 ~ ~ L i] u. i.u ~1 :IJ ~:IJ :IJ ~;)1 u. ~ i~ i.i e:J1 ~ L i] U.L 'Y-111::: ., ... 
n11iGJu1:::~1Jn1"'rnrlnu·.nmmfl1 U.n11L1t~u.frl~ nm1u 1i i:uvru.lh:::'VIl1~mnu L~n LLGl:::L ,Xu, 

'II ~ 'II 

m1iGJn1ln11:JJ~dJGJ1e:Jm~1 iL~n i.lliGl~ij e:Jufiu1i fin~GJ LLG1::finfiu.fli1~1 ti~U.Le:J~ 1GJt~m 1 i 
'II 'II 'II 

fhm:u L vi e:Jm:::Giu.1 iL~nfin~~LLGl:::LLnu"'ru'V\1 Luu.m""ILi~L~1:u 1 iL~mn~m""IL1t~u. i'lli1 tJ~me:J~ LLGl:: 
q 'U (1.1 'tl 

m""Ii~n1lm""I:u1l:::L~e:J:u 1t~~vfu;J1U.111nm1:ufL~:u LLGl::: 1iL 'Ylfliiflm1iGJu1:::~um1rn1~t~m"'~1ir~ 
... 'II 

m1'YJGJG1 e:J\1 m1~nH1u.e:1nie:J~ L1t~u. L ~ e:1 1 'VI1~u1::~unT:1rn~1~ ~~ i;HJGJfltre:J~nmm 1~~"11 e:1~ 
u1::~1'Y1 L lie:J~m~:u(2546, 'V11!126 -27) rl1::ui.i-;hm1iGJu1:::~um1rnm1L1t~u. TI'Yl mm~~fGi e:J~ 

, 'II 

1iL~m1t~u.j~1nm1Gl~ije:Jl.Jfi:U~m1Gl~ije:J m::Yi1111~Gi1t~~u.Le:J~m1i.Gifuu1:::~um1rn~1~111n 
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nT:~L i'1h:~n'Yl iaJrfi.l~5 i~n-;mnaJ~13Ji.l11Tv'r'il1\li.lEJ~fl~ a,n)u i.l111'V'I LL 1~ ~ EJ3J~L~ n mit1 EJ ri d}u. 
'II 

nTH~' \I Li.l13JnTH1tll.l. fuuuii LlT\.lo i13J L1mt.f~\IL 'VIl-i,fu,ij;J1U.3J1"il1n:t.h:i.ll.JnTHJ1' L~3J"ll e:J\IL~nii 
'II 'II ... 

nTmf1\11lfiim~'u.f1:'V111\Imnm~noi1\lfl1~e:J\ILi1u.~1 i~1LL u.:u1rhi\l h Lif a ehu.1 mh t1 L'VI~ EJL i 
:.J 'II 'II 'II 

L~n Ln~n11L1t1u.f~1 ti~U.Le:J\ILLfl:i.l:rle:JU.fi113Jfi~1:'VI11\I~,)~fi"iln113J L1tiU. fL v1 e:Jn1:~U.L iL~n 
'II 'II • 

L n~fi113J fi~ 1~1~1a\l il\lm13J Li1u. '11l1~L~ t11nu m1n1:rh~lli)u~ fl\1 11.1 LLfl:i.lEJ~fl ~ El\lnu 

~flm1iit~"l1El\l mnt1 TI1u.1.lit~ (2549 : 78-79) .J1\1'1~rhm1iim~EJ\I m1vi~u.1n"ilm13Jfi\1Li.l13J 
r1m~:m:u1U.n11'Yl1\ll'Yl mm i.l~f~1'VI1u L~nu;JaJltl ~ flm1ii ti'V'IU11 L~mJ;JaJi"t~~'1~1um1i~ ... ... 

A 1 A IV A lf"&:l ..... A &" I 

n"il n11aJ i.l\1 L i.l13J 'Yln~:n1:U1U.n11'Yl1\11'Yl t11m i.l~13J 'Yln~:n1:1.J1U.m1'Yl1\11 'Yl m~1 i.l~ 1i.l\l n11 
'II 

L~nu;JaJlt~~1~1um1i~1.l1:i.lum1rnLLuu1.ln~1~tliifi113JLL~n~1\lnu.EJri1\liiut~~~ru'Yl1\li.lii~~ ... ... 

1:iu .01 

n~111~tli.l1U"il1n~fln11litl LLi.l~\ILiL~U.11 m1i~1.l1:i.ll.Jn11rnLLl.Jl.J 5 E ,fu, 
• 

Li1u.n1:l.J1U.m1L1t1u.f~i~ifu.1 iL~nu;JaJltiL~fi\Jii EJll 11u1in"ilm13J~1\I 'l ~1 ti~U.LEJ\1 1~t1~mJu. 
'II ... :.J 

m1L i'n1::1.J1U.m1fi~'V11 L 'VI~ ~fl n1:l.J1U.n11"11 EJ\IlTin11'Yl1\ll'Yl t11m i.l~f 113Ji1\l L"il~fi~'Yl1\l 
• 

l'Yl t11m i.l~f L v1 EJ'VI1'VI in;J1U.L ~\11l1:imf''VI1wli'EJ3Jflfi'Ul.Jfi'U.U.L U.n11LLff1\J'VI1m1aJfm13J L '111 h 1 u. 
"" 'U " '\1 

L~El\1~1\1 'l flU. 'VI1fih~ EJU"liEJ\Iu~ru'VI1~rm~ EJ\ILLf!:lt1mL i'll1: 1t~"Jnfl. u.iii~ll1:~11~u.1~ t~mrh'VI'Il'1~ 
... 'II 'II 

Li1 u.~i~ ff111'V'I m1L 1 tiU.n11fi'El u. ~L 'V13J1:ff3J LLfl:n1:~u.1 iL~nU;JaJl tl~l.J flU. L fn:'VI1 ~111"il 
'II • ... 

~11"il fi'Ell.JU1:L~u.1.l~qj'VI1'VI1EJ1.l1:L~u.~hm3J~1\I ') ~1 tllTin11'Yl1\ll'Yl t111'11 i.l~fEJ ri1\lm:~ EJ1EJfu. 
... 

"ilmh 1 iL~nu;JaJ1mn~m1m '111 h LLfi:Ln~m1fufu u.EJ ri1\liifi113J'VIm t1 i.l1m1n ff11\l EJ\Ifl 
... 'II 

fi113J f"ll t1 \1 L ~ nU;J3J l t1 L El\1 LLfl:: L flu L uu.'JJ El3J f!L U. ff3J El \1 El £i1\l t111 U.1 U. J\1 UL U. n11~ n fi ~ L ~ \1 
'II ... 'II 

i'Yl t11m i.l~f L~nu;JaJltl~ EJ\IEJ1im:ti:LJf!1L um1tl mJu. L1rmfi1 t1i'1 LEJ\1 EJ ri1\l~ m tlt~\loit\!Ld t1 
... 'II 

un L1tlu. LiL1t~u.flu1: ti:'VI it, \I n"il:iim13Jfl~ El\1 LLfi~1L U.n11'thn"iln113J LLfl:ff13J11riUi)U1J ~13J 

inm11 u.m1fi~L~\Il'Yl tl11'11i.l~fl~nn~EJ\I iill1:~'YlTI111'V'l u.EJn"il1nUm"il:~ EJ\1Yi1'VIU1~m:~u 1 i 
'II 'II • 

L~nU!3Jltl Lifi~ LLfi:LL U.:LL U.1'Yl1\ln11Ui)u1J n"il n113J 113JJ\I Ll\1 Lff13J 1 iL~nU!3JltiU 1 f1113JiLLfl: 

m1fi~ L ~\ll'Yl t11~1 i.l~flu1 'l5L iL n~1.h: 1t~'l5'!!~ El~U.Ltl\1 'l53J'l5U.LLfi:U1:L 'Yl~'l51~~ t1 Lll • 

.... 
'lle.HG'f"Umm:: 

~mG'f"Umm:: L"UnTn.fnmmT:i~h)~ 11.11~ 

1. 1 u.md'i~l.ld':Gi'umd'rnLLuu 5 E md'L~ t~n 1 i'n"ilmd'3J~ Gi\1 Li13Jr1mt:m:u1u.md''Yl1\l 

l'Yl tl11'11i.l~fLLfi:'Yl~mt::n1d'~tl Gf1d'~1'VIfl.J L~nl.J ;J3Jltl fldd'L UU.n"iln1d'3J~L 'VIm:: Gf3J nu'Vi~U.1 nld'LLfl:: ... 
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11_£-rtKjlU~1 11lJtl1 ~1~ ~ '11.~'11.L~I:-LU.L'I1.~~M8~'-i. 

}~~L~~'Ul~'ti.L~L'ti.~~M8~1 3 S 111111_tll.t.LUI1~::.t.jl~~.t.LUI:-8IT.b'!t1LHU~.t.LU~.t.t~ "£ 

'ti.LU.'!:}L~1.t.LU 

~rt 1'1:~ U.L11U.I1'11.~1.t.LU '11.L~'I1.;t '11.~ 1::b'!.t.LU '11.!f. 1 11~trtKjlU~1 1:-8 IT.}~~ L~LI1 U.~.t.LU'tl.tll::.t.U::HU~U. 

'11.L~'11. t U.t.LrtL~ fi:Lt~L'I1.~~M::l!?.~ ~ '11.~111111 jli'l1.l,_'tt1.t.LUI1~::.t.jl~J.t.LULHU~.t.LU~.t.t~ ·c; 

~~11~trtKjlU~1 

1:-8 IT.}~~ L~LI1 U.~.t.LU'I1.tll::.t.U::HU~U. '11.L~'tl. t U.t.Lfl: L~ fi:Lt~L'.i.fujlrr. W11::b'!11 L '11.~~M.t.LU'tl. tc-LU.t '11. 11 
w ~ 

~'tl.'.i.L~jlW~~LHU~.t.LUb'!t1L');1.U.t.Lfi:L~I1~tfl:.!:jlLHU~.t.LU~J.t.LU'tl. t!:-8ffot11~1'11.t~~~ . ~ 

111 G~t'~l~m~S.t.LUttt ::tt11G'IU!1G~ ,. 

~, nrr.::HUU.~U1::b'!11~nJinrn Ll!?.~l!?. ,..k,f" ,..... li::::l' ~-1•1•1.\o 

~ .,. 
U~1jtt8~1 ~~'tl.~tL~:::.t.jl~~!:'ti.Ul-t!l~L');1.U.t.Lfi:L~:::b'!11 11~1'11.~ ~1:-~'tl.[f' 11_£-fi:J:j1U~11:-8IT.l!?.t'tl.~fi:Lt~ 

:::b'!11.t.LUL'ti.~~MillJfi:~::Lrt'.i. 1~fl:.t.Wl!?.~'tl.(}1.t.t~ 11_£-rtKjlU~111j.'.i.L~.t.L~8~.t.LU::HU~U.::b'!11}~~L~LI1U.~ 

1:-LU..t.LU'tl.tll::W::HU~U.fl:~~11:-~~fl:.t..t.Ul!?.~.lfotU8~1.t.t~ 3 S 111111_tll.t.LUI1~:::.t.jl~~.t.LU "£ 

jl~ 8~::-RU_,U. '11.(}1~~1:::b'!11fuL'ti.L!f. t~~111:-8 ~~fi:Lt~~~1U~1"'-i. t 8~ 1 1:-81'11.~11 t~l:-~1!?-~llgjl 

~~ U~1jt t '11.,!\ 1 11~1 '11._£-L~:::.t.jlfl:.t.Wl!?.~l:-8 rr.c-~vt'tl.t~'l1.(}1::b'!111:-8~ 18~ I:-L~811_£-rtKjlU~111_fV1.L~.t.L~ 8~ 

.t.LU:::HUU.::b'!11.t. ~~ L~ Ll1 U.ti:-LU..t.LU'tl.tll::.t.U::HU U. fl:.t.~ 1 1:-~ U. fl:.t..t.Ul!?.U~ 1!?-.t.LU fl:.t.t~ ·c; 
...... _, "C:JI' ,., 'CI' 'F' _,..... ~ 

~1 'ti.IT.::HUU.~U1::b'!11~111inrn Ll!?.~l!?. "L\,.f" ..,. "C:JI' ._.,.'Cf'l .. luk 0 

~ w 

U~1jt t 8 ~ 1 ~~'11._£-L~:::.t.jl~~!:'tl. U1-til~ L ');1.U.t.Lfl: L~::b'!11 11 ~1'11.~~1:-~'11.(}1 11,tfl:.!:j1U~1 1:-8 IT.l!?.t '11.~ fi:Lt~ 
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H1-:JL'YIYI"i : fl"HUl1~1WIYifT'l. , , , 
n1::'Yl11-:J~m~1TinT'L (2546). Yf''i::"i1~U l}jl)J~ fl1''i~fl1:t11L oH\J'7t1Gtf!YIB~fl"i1~ 2542 

tuil~t~aJLmJJ(i~.uurl2) "WYIB~n11~ 2545. n1-:JL'YIYI"i : fl1~1l1. 
• "ff "ff • . 

._..A d A~ 0..0 A 

nm.n WI'UWI~~1''111::. (2545). fl1"iatlt-UfPIUL"itl\l"i::IP\1Hl1UJ1a. n1Wtn1!t1 • • 
u~:u1£J. 6(1): 40-41. (2545). ~tluuunTn~uun1"iatlutl,2"JJ-lu~m~t1. n1-:JL'YIYI"i: 

Ltl~Ll'U LY11~1u1~mf. 

____ . (2547n). n1"i,JfPln,-,n"i"iJ.Jn1"it~uufa,..,-i'm~ntl!JJ-lu. n1-:1L'YIYI"i 

Le:J~Ll'ULY11~1u1imf 

____ . (2551). ~ULL1J1Jfl1"iL~UUfl1"iatJUU,2JJ-Ju~na1. n1-:1L'YIYI"i : ijWJ1ff:IJvrulf 

n11~Wfl. 

ftrn::n11:1Jm1m1u1::n:u~m~1LLvi-:J"111~, ~;hun-:~1u. (2534). "i1U\11Un1"itl"i::tiju~a 
... . 

~11J.JnTl'VIlt1~HlUn"Wim~uu iutl"i::rtJJ~na1iln 6 "i::~uu"i::mff iln11~na1 
• 

Ul111ffi nlt11-:J~. (2527). ~YIU1ff1afPI{a1'VIf1J~"itJ"i::fiJJ~na1. :IJ~1l'Yltl1itJ ... 
f'I1Ufl1UY11lh~ ~Mrnhm . • 

~mUU11"1!n!Ji'U'Y11Lm~:u. 

LUW~~n~" "l!:uu:u . (2540). "it."iijfP!it.uJJ Yllla1in1"ia~1\1~11JJ-ITfPlu~L~uu , , dJ CIJ '\1 

(Constructivism)". filjam1e:JU1:1Jm11iLL~:IJ~::~:u~~-:J1UUm1£Ju (Portfolio) 1u 
'IJ 

~1Un\11Uu1::~1U-:J1u1fl1\lm1vr~u1'YifYimn1:uuMrf n1::'Yl11-:J~nM1Tim1 . • 
.... ,:;:It, Q; A. ~~ r:: 

ffi~"J!WI1 ~1fl1L'.\11qj. (2548). fl1"i'WGMU1 fl"i::1J1Ufl1"i1YI U1ff1afPI"i'WU,21U~ tl\ILfPlfl 

tJ~aJ-J U lfPI u fl1"i l~"iUU1J1J f1,-, fl"i"i3J~~tJ::a~1\la"i"i~LfitJn1"iL~Uwt l'Yl milYIUTI ... ... .. 
tl1qJqJ1n11~nM1:1J~1urn41W~ (~1"ll1n11~nM1tl~:u1tJ) urn41W~i'YlmitJ 

:IJ~1l'Yl £.11 i£Jf'I1Ufl1U 'Yld"lh~. 

llf'IU1 LL"ll:IJ:IJru LL~::"ll'U1TIU Yld"n~. (2544). n"i::1J'lUfl1"iL~UU~: oH'lL,-,~tl\lfl1"itl1hu 
, CIJ ~CIJ 

n11~na1. mm~W~f '.\IW1~\In1m:u~1i'YlmitJ. 30(1) : 35- 38. 
• • 

ilW~m tld"::YirJ~n'.\1. (2536). n1"i.WGMu1t~nu~JJ-lu. n1-:JL'Y1YI"i : m1f'l1~u1. ... . 
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u1u~e:rf.J, h.JL1rm. (2555). 'l1U\11l\nT'iU'l::nu~HlLl11'WnTl"~ntt1111Ul\un 
' 

(C'f3J~. 'lilU 3} h\IL~tll\U1UGluf\l. fi1LLVl.JLVl"l51 : h.JL1F..JUU1U~t:rf.J. 

.. "" .... 
-;JW1~.Jn1tlU.IlH1'Yl£.11~£.1. , 

U1::~1J t.l::n~1n.J. (2550). n1'l-n-Glll\1nm:t::fl1\l~fiU1A'1C'fGlf TIPIULMvn'i'l3Jn1'l 

nmau\11lu\li\m~u'"i'"u'"u1ail~ 2. i'Ylt~Tti.V~wtftl1nnu1iil"luim1~m~n ' .... 
a.nnurn41~ (a'1"1.11n11~m~ntJ~a.r)£J) n1.JL'Y1Vl'i : Urn4i~l'Yl£.11i£J 

~J'V\1l'Yl mit~f'I1UY~1U'Yl1l1 1~ U1::a'1Uii~1. 

U1::a'1'Yl Lilfl.J LU~~. (2545). n m:t::n'l::U'll\ n1'l~fl tl1 fl1C'fGlfU_23J1 tl~n'H-1. 111a-11 

m1~m~ntl~~1£J. 6 (4): 24-25. 

Q...oO a..,.o rf' A. t{~ al A 

Vl~'l-1.1 "lf"lfl"l.Jf'l. (2539). n1'lC'fill\'lflt11fl1C'fGl'lLIPinul\U1a : Lflna'11u1::nfl1Jn11fl1J1~L"lf.J • 
tli)u1in11. n1.JL'Y1Vl '1 : ~.tl.Vl. 

~~vfulf L~"lf::Y~tJ~. (2544). ~ij~fltl1n1'lC'ful\~flt11fl1C'fGlfri'l1u. n1.JL'Y1Vl'i: a-muuvr~'l-1.1 , , 
Ylnt1l1Vll"lf1n11. (Vl1.). 
' 

. (2545). n1'lL~u'"n1'lC'ful\~Lul\rtL~u .... Liil\a1fl'ru. m.JL'Yll"l'-1 : a-rnuuvr~u1 ---- ... ... ' 

Ylnt1l1Vll"l51n11. (Vl1}. , 
LVI~~,. a-~1nm1. (2539). r.!a1lu\ln1'lC'ful\~rnmfl1C'fmfm13JLLl\'l~Gl7.1u\lflfJHD~u'" 

Q.; AA 6'd ~ I a,.. ~ &:I A. A tf Q.; q 

am'l~ Gl'l a mn:JJ r.!" m u r.! "a:JJ fJflfifl1\l n1 'lL 'ltll\'l2f1 ~mm fl1 am'l11 u\11-\ n L 'ltll\ 

il\aJfit13J~ntt1Glul\Gll\ .i'YlmiiVlUTI~Hnurn41~ n1.JL'Y1Vl'i : "'ill11i.i.Jn1rn 
Cl d) q q 

Q...l 6' ,ctQ...I fS' Ad! A,a,... A f( a,... t{ 

Vl1.J"l~U 'Yl1"l~U. (2540 ). 'lfin1'l'lv Ufi1\I'W fJ m n'l'l3J fl1C'f Gl'lLL"::a\1 ~3J fl1C'f Gl'l. 

m.JL 'Yll"l'i : ~TUn'Yl~a'fl1J'Yl1.Jn1"l~nH1~~i'Ylm mni'Ylmim11uY~1U'Yl"lih~ 
• 

U"l::a'1Uii~1. 

Jll"l Li.i1~lVl1Ji.irJ. (2537). Lm'ln1'lC'ful\~flti1~11C'fGlf. n"l.JL'Yll"l'l : l'Yl£Jl~U1V'l1ii"lf. 
~ , 

VlTti."lf. 

n1rn mf~u::; LLI.i::11U1'Yl fna-ni.iL'Yl£.1. (2543). n'l::U'll\nflu"i.Via.i7.1u\ln1'l~ntt1t.I~:JJ1u. 
q q , u 

Ll\n1'lL~uwi'11u\IL~nt.l~aJ1u. n"l.JL'Yl'V'I'i : L<nL1uV~~ui.Jn1tl. cu d..l , , 
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nT'i~nlY13JlnUnt~lil (~l"lllnl1~mYlU~3Jltl}. n1-JL'Yl'W"1 : Unt~lili'Yltll~tl 

mni'Yl tll~t1~1uTJ1u. 'Yl1i11~U1:::~lu.n'i11. 

ti'Wl :h:::Ll'Ylti:::LL~::: u1m U.'Wflnt. (2544). ~ilU~\'U.I1A'1~(?1fLLtJ1J3:im:n~'n. n1-JL'Yl'W"1 : , , , 
AA .c:l A., ft' 

3J~Ulf~'il~1-~q1Y'i11-J~. 
'U 

• I .- .... ~ • ..., <: tJ .... "" •. 1 Ltlll'Wl L'il"lf:::Tlu'il. (2542). fl1'i"~~flT'i~fllt1"'1VI"l1JLt9ln ~3J'HJ. n1-JL'Yl'W"1 : LEJ'Wn1ll"l , ~ , 
~mf~i.6"1f~. 

f"lf!J1 ~~du. . (2552). n1'i"tl'i"::~n(?l1in~n'i"'i"3Jn1'i"L~u"!uuu 5 E t.Y:mrl9lm1i.UJ'i"'Hl":: 

n1-:~~nu1~1~(?1f~il\l'ltm~uwff,_.ar1nJ3J~ntt1i1fi3 l'i"\IL~Emlnuf~~nu1 '->« ... 
(~i.1il\1VIi.1"l\l) i'\lwl~tlfl3Jii1U. i'Ylt11U'Wtufu1qjqj1nl1~n1Y13JVI1Unt~lil 

(~1"1J1nl1i-;lmL~:::~ii~'Yll.Jnl1~n1Y1) Unt~~i'Yltll~tl 3JVI1i'Yltl1~t1~1U.T11'U.'Yl1ih~. 

1-J LLn1LL'ii.J. (2542). tln""-lin1'i"~ntt11nu. (~3Jvfflf.Ji17). n1-JL'Yl'W"1 : 3-l~"lfu.. , , 
~'i11111nt ~~3-1. (2546). n1'i"~l9lm1nntt::lf,_..2,'"'t11\l~'t1 EJ1~1~(?1f~il\l L~ nti_23J-l t1 111 

n~ fl'i"'i"3Jfl1'i"L~U,_.LL1J1J Giilfl1'n. im..nU'W'U."ITU1qjqjlnl1~n1Yl3J'I-'IlUnt~'il 

(~1"lllm1~n1Y1U~3Jltl) urn~'ilim.n~tl 3JVI1i'Yltll~t1~1t~.T11U.'Yl1ih~. 

~l'il1~ u"''U.i'U.L .yj tl:::. (2545). ~.In fl1'i"i'~tJ'i"::~1Jn1'i"mLL1J1J l~'i"\lfl1'i"fi3jGiiln ntt:: 

n'i"::tJ"l"n1'i"~'t1u1~1~(?1{£f,,..,fu L~nti~3J-lu. i'Ylmu-wmfu1nmnm1~n1Y1 
~ "'"' 

3-!lnurn.filil (~1"lllm1~n1Y1U~3J1t1) urn.filili'Ylm~tl 3J'V11i'Yl m~t~~1t~.T11t~. 'Yl1ih~. 

~1'U. ~ltltl~ LL~:::eJ.Jfi'U.1 ~ltltl~. (2543). m~it.~n1'i"~i'u't11\ln1'i"~ntt1. n1,JL'Yl'W"1 : , 

... 
LWi1L3J'U.'Yl. 

i~1111rn q'YITI. (2553). n1'i"~ntt1nntt::lf,_.~,,_.'t11\l~'t1t11~1~mf~il\IL~nt1~3J-lEJ t~u ... ... 

3J'V11Unt~lil (~1"ll1nl1~n1Y1U~3Jlt1) m.JL'Yl'W"i : urn.filili'Yltll~tl .. , 
3J'V11i'Yl m~tl~1t~.fl1u. 'Y11i11~u1:::~1u.n'i11. 

~1rlt1 rrl 'U.U-;ltl. (2553). n1'i"~l9lm1 n~n'i"'i"3Ja\l L~~3JTI ntt::n'i"::1J"l"n1'i"'t11\l~'t1 EJ1~1~mf 

if1V1 fm~ nti_23J-l t1. i'Yl mit -wt~.iu1qjqJ13J'V11Unt.-ri Iii 3J'V11i'Yl m ~m1"1frl !J 

"" El1J ~ 11 "If lf1 'U.. , 
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Llrl1Utt.ff,:JLLl11ln11Llatt. ll'H.J1m Li~fm~:::L 'YlTI1 tt.1~ fi (LiLi1'Yl. }. (2551 }. LL 'Wl't11\J flTii~ 

nTi L~Ul\TI't1U1A"1?t~{tJ~aJ-Ju~13J\Hrn?t~'inTi~m~•,t.I~3J-lu 2546. n1-JL'Yl'Vi"i : 
q,J IIIU ~ CIU Ill 

Lif:11Utl.ff.JLLi11lm1Llatt. l'Yl tnf'l1 Li~fLL~:::L 'YlTI1 tt.1~ fi(LiLi1'Yl. ). 

Li3J~~ Li1liti.L'Vi1J~£f. (2546). n1'i~~l\1fl1'i?ful\'7Jt:I\JA'i~'t1U1A1?t111{ fi1-JL'Yl'Vi"i : 
~ ~ 1 

111Til"ll'1Vi ~n Li~1LL~:::m1Llatt. mu.:::~m:f1m Li~f 3JV!1l'Yl r.n~tm1tt.TI1tt. 'Yl1i1 1~. 
~ 

ft A ft A e:l .d ~ .d f( .c::l A. .c::IA Q..oo 

Li3J1J1nl. Li1ti1-Jf'l. Li3J-;J~1 L 1a.Jf'l1 LL~::: L Viruf'!1 Lf'l11f;j1-Jf'l. (2543). 'i::L1J U1J1fi1\l U cu , OJ .u 

't11\Jfl1'i ~nlt1 (v:i3JvfHf.J.yj 2). fl'i\JLfl'W"i : f'ltt.£fff.JLLl13Jl"ll"1n11. . ~ 

cv A._, A Q.; A.A.~ I ~ d_ .c::1 

Li1T11 li113Jf'lfi~. (2541 ). ~i'm1'i?ft:ll\11113JLLW'l~~~tll\?f111'1~1111'D3JLL1J1J'i13J3Jtl't13J 

"" "" I ..... .! ... 'J ~ _... "" 
tlflfi'W" 111 tl ~"?{3J f)flfi't11\J fl1'1L 'itll\LL"::~113J?f13J1'itl L l\ fl1'1LL n L '7Jut}!'VI1 ?f\J 

LL1~aD3J'7JD\Jl't'nL~u"#"arfiu3J~ntt1i1~4. i'Ylr.nit'V'ltt.ntl1ruru1m1~n'lf1 ...... 

. 
~~.c::l A Q..oo .ct .,._ 

Dl\1J1"un 2 11113JLLl\1~~'W~l\1fl1'iLL"::n1'iL'itll\'i'7Jtl\J?f3JD\J (Brain- based 
1 u 

learning) l'Yl r.nit Viti.TIU1qJqJ1n11~fi'lf1 mnuru.ri~ (Lll''ll1l"ll'1Vi ~n ~~1LL~:::m1 

Llatt.) 3JV!1l'Yl r.n~t.J 3JV!1 ~11TI13J. 

~1m iltyltyauu~Vi.J,;. (2545). n1'1-l~~"u"::tl'i::Lij"~"Lm11'VIli: L~ntl,:!ll-lu. 
n1-JL'Yl'Vi"i : 111Til"ll'1Vi~nLi~1LL~:::m1Llatt. Lil"l..1n11~n'lf1tl;j3Jlt.J Tlru:::~nM1mLi~f 

1 ~ ... 

3JV!1l'Yltn~t.Jtt.TI1tt. 'Yl1ih~. (2553). n1'1-l~ LL"::tJ'i::Lijl\~" LL\-\11 'VIli L~flU,:!3J-J U 

(ufuu'i\JLLnl'D). n1-JL'Yl'V'l"i : ~anmu1i"D'1m1. 
• 1 ... 

A A ..:I t.J r;: ...,J Q..t ~ 
Li1t.JLi1 -;J~n~. (2543). n'i::1J1l\fl1'1L'itll\'i'7JD\JL~nu~3J1U. n1-JL'Yl'Vi"i : 1J1-Jnan1J~an-

, .. , '\1 cU , 

a a v.JL i 'Yl. 

f!1~n itvm1'1. (2551 ). 't1fJH-DLL"::n1\Jujju~1"n1'i?IDl\1nu1A1?tl?l.fuuuifma1::'VI1 
""" Q.; Cll 6' 6' 

~113J'i. fi1.,'JL'Yl'Vi"i : L-;JLtt.a1~1J1TILi L"llti.L~a1. 
u 1 1 

CV Je..,;' o Q..oo A ~ A 

Li1f'ln~ LL'Vi1~1. (2544). nna::n'i::1J1l\fl1'i't11\J1't1U1A'1?fm'i. a1J~11"ll'li1tt. : 
q 

.... .... ... 
Lif:111J tl. 11"ll' 1l !I ~1J ~11"ll'li1 tl.. 

Ll1£f Lili1~1 tl.lJ~. (2541 ). fl1'i~fllt1~"n1'iil?ln\ln'i'i3J~h mn~ r"t"ii~Pl'1l\'Wi,'h'l1l\\11n~ 
q q 

a1nmU'a,wiul't'm~u"#"arfiu3J~ntt1iJ~ 2 ~a:imm1ntt::n'i::1J1l\n1'1't11\J 
1n u1 A"1 a 111-f. i'Yl r.nit V'ltt.ntl1ty tlJ1 m1~nM1 :JJV~1U ru-Yi ~ (Ll1"1.11 m1~Tit.J 11~nM1) 

uru.vi~l'Yltl1~t.J :IJV!1l'Ylt.J1~t.Jf'l1tt.TI1tt.'Yl1lh~. 

มห
าวทิ

ยาล
ัยร
าช
ภัฏ
พิบู
ลส
งค
ราม

 



85 

ffUrJ L 'VIll::t.h::ff'Ylfi: (2533). fl1'i't1GMU1~{PI flTi?ftiUL fi muil 'li1J llJ1.'11i flU fl'W-ifl\11 UflT'i , ' ., 

Lui'f,·mfuty'VI1Rm{PI~1a<;rf11a\lum~uwffu,h:nJJ~nM-1ilr14. 
im.niiv-rulftl1ruru1m-:~~m~11l'VI1urn41~ urn41~im.niu .... 
3J'V11i'YlrJ1iu~1u~1u'Yl-:~i1-:~~. 

ffUrJ L 'V13J::tl1::ff'Ylfi: (2540). m na1"itl"i:fl1"iflll'iJJ R"il~"i\1 fl1'ia\l LG(~JJ ~m.ln1'W71 tl\1 . ~ 

A. t( Q.,.oo d f)' 

G(fJU'Ulll1~1lf{PI"i. fi1.JL'Yl'V'l"i : 111~'VI~fiff~1LL~::n11ffe:JU ~rn::~nM1mff~1 
, 'lJ 

3J'V11i'Yl m~1u~1u 'Yl-:~ih~ tl-:~::ff1uii~-:~. 

____ ,. (2542). 't1f1Hija"i'iRlLUJJ (Constructivism) LflflG{1'iU'i:naun1"ifllJ"i3J. 

-:~i11~. 

ffl11ru "lle:JU1tl. (2540). fl1"i't1GMU1 LlhLLn"iJJfl1"i~fl1*1Ufl n~ fl\IL~UULTi mf\ILG(~3Jn nH: 
, 'lJ 

n"i:U'lU n1'i't11\l~'t1U1 ~1 am{ i'Yl mil Vlmft11qJqJ1fi11~nM13J'V11U rn41~ 

{ff1"ll1n11~fiM1U;)3JlrJ).n1.JL'Yl'V'l"i : urnsn~im.nirJ ';JW1~.Jfi1nt3J'V11i'YlrJ1irJ. ... , . 
0 Q..<r A d ~ ..... Q..; ..::::t '1,.1 

ff1Ufi.J1UL~"ll11in11n11ff111n11~fiM1. (2555 ). "i1li\11UR'l1JJ fl1'l'VIU1 fl1"i, {PI fl1"iL "iliU"i .. 
"i:~uti~JJ-Ju iJ 2551-2552. fi1.JL 'Yl'V'l"i : L Vl~U ff~&i1a. (2555).'i1li\11U~HW1"i 

~ , 'lJ 

A .I A r t( "-' r;;t tl "-' iJ {PI{PI(PI13JLLa:u"i:LJJUr..taU lllJ1ULLa:U't1f:i~1G(IPI"ifl1"i'WGJ.IU1L{Pifl ~JJ'lll (0-5 ) , ~ 

I ..! A oolo';'l 
"i:U:U1'l2550-2559 ~'l\IR"i\ILLr-.1\\ 'W.~.2550-2554. fi1.JL'Yl'V'l"i : Vl1fi'VIl1Ufi11nn~. , 

ff111~1~Wf11. 

Lff11~UTI ff1L5rJ3J. (2537). fl1"i~fl1*1R'l13JG(1JJ1"ill 1un1"i,)1LLUflU"i:Lll't111fl\IL~ n 

ti~JJ-lur1 ~tl nR"if1\11i. ~{P!Gf\1La~JJR'l13J-rm1 ~tlnR"ifl\1 "1~na1inlt.{PI1m~;{PI 
"" cu 1 cu cu 

~nfn". ~nu1lt.'Wufit11qJqJ1m-:~~nM11l'VI1Urn41~ (ff1"ll1m-:~~nM1ti~3J1u). 

nd.JL'Yl'V'l"i : urnsn~i'Ylmiu 3J'V11l'YlrJ1irm1uf11U'Yl1ih~ U1::ff1U:iJ~1. , 
e:J1W15 ~3J~~1. (2542). fl"i:lJ'l\\fl1"iL~UU-rLm:n"i:1J'l\\fl1"i~m11 fl\11~ flU~3J-J'U.Le:Jn ff11 . .. .... 

th::n e:JUn11e:JU13J~1Le:Jn"lfU. 24 - 34. fi1.JL 'Yl'V'l"i : ~1Un.J1U h--1 L 1rJULe:Jfi"15U. 
'lJ , 

Abraham M.R. and J.W. Renner. (1986). The Sequence of Learning Cycle 

Activitiies inHigh School chemistry. Journal of Research in Science Teaching. 

Krogh Suzanne Lowell. (1994). Education Young Children Infancy to Grade Three. 

New York : Me Graw - HilL 
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Ladd, GeorgeT.,and Hans 0. Anderson. (1970). Question and Earth Science 

Teaching:Using in fluence Effectively. Journal of Geological Education.1. 

Souviney, Randall J. (1994). Learning to Teach Mathematics. 2 rd ed. New York: 

Macmillan Publishing Company. 

Sun,R.R and L.W. Trowbridge. (1973). Teaching science by inquiry in the secondary 

school. Ohio, Charles and Merrill Publishing, Co. 

Troutman and Lichtenberg. (1995). Mathematics A Good Beginning. University of 

South florida : Brooks/Cole Publishing Company : 25-27. 
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6' .... 0 (j"tl 0 .. 

1. "Hh'lf'l1iH111"ii11£J<il1.ff"llLLn1 Tl1ffe:JU e:J1"i111£J 1::"ii1Tint::TI1f'l1ff<il1 , , 
:uvni'Yl m i tl11''ll' r1 n~ u ~ ff\1 Tl11 :u ~L ~tl1"ll'1 ru ~1um1ii£J LL~::m1tl1::L~U~ ~'Yl1\l m1~n M1 

~ ~ ~ w 

2. e:J1"i111rJ<il1.ff1111'11rn Unt4i<ilrJ e:J1"i111rJff1"111n11~nM1U~:U'f£J Tlnt::TI1f'l1ff<ilf , a , 

:U'VI1l'Yl £J1 i£J11"Jl'rl n~lJ~ ff\ITI11:U ~L ~£J1"Jl'1tlJ~1Un11~nM1U~:U-f£J ~ ,. ,. Ql ..., 

A Q..oo fS' ~ A fi'o A 0 ""' .A' .J 
3. U1\lff<illl<il1 "i!U'Yl1'Yle:J\I f'lnM1UL'Ylf'ln"Jl'1U1t1Jn11'YHf'IM ff1Un\11UL"ll<ii'Y'lU'Yl , ~ 

n11~nM1tl1::r1 :u~n M1rl1LL 'Y'l\IL 'Y'l"Jl'1 L "ll<il 2 ~~TI11:U L ~£J1"151t1J~1Un11l"ii .... £JLL~::tl1::L~U~~ 
~ ~ 

4. U1\lnr]Mlli1 Ll\l"lh1::tl1"ll'1 ~1LL'VIU\ITI~"li1U1qJn11~Lf'IM h.JL::itJU"l!:U"ll'U 

u1uff~ nu1 <i11 i:i1un.J1UL "11 <ilftwrin11~nM1tl1::r1 :u~m~1n1 LL 'Y'l\1 L 'Y'l"ll'1 L "11 Iii 2 ~~ Tl11 :u 
~ 

L ifm"ll'1t1J~1U 'VI in ff<i11LL~::n11ffe:JU 
~ ~ 

5. u 1\lff'l~ ~1 :uit'e:J £J ~1Ll'VI U\IT11"1i1u1run11~ Lf'IM h \1 L1£Juu1u 1\1~ u J1~\l 
~ ~ 

ff1 U n\11 UL "11 Iii ftu ~n11~n M1 tl1:: rl :U ~n M1 fi1 LL 'Y'l \1 L 'Y'l"Jl'1 L "11 Iii 2 ~~ Tl11 :U L if £J1"151 ru 
~ ~ 
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A (( 

Tt'U.I1 A1 Gf !Pl ") 

1. ~"Ji1 tlfl1 Gf!il11';!11rl~1 .~"1.1 LLn1 ~1 ~ill!. il1';!11rJtb::-;i1f! m::f11fl1 ~~f 
'IJ • , 

3J~11'Yitl1~tl11"lfnnYilJG=l~.:Jfi113J ~L~£.11"lf1lli~1ll.n111-:iliJLLG=l::n111..h::LiiU.~G=l'YI1.:Jn11~nM1 
~ ~ ~ ~ 

2. il1';!11rl~1.~1l11l1m Uffi~~rf tl1';!11rJGf1"1.11n11~nM1U~3J1tJ flffi::fl1fl1~~f , ~ . 
3JVI11'YI £.J1~tl11"lfnnYilJG=l ~.:Jfi113J ~L ~£..11"lr1lli~1ll.n11~nM1U~3J1tJ d.Jcu ,. Ql -" 

A -.... ~ d A tfo A o ._.. .:- _J 
3. ll.1.:J~~Ii~1 ';!U.'YI1'Yiil.:J flnM1ll.L'Yifln"lr1U.1llin1WHflM ~1U.n.:J1ll.L"l.I~'Y'IU.'YI , ~ 

n11~nM1U1::t13J~nM1ri1 LL 'Y'l-:1 L 'Y'l"lf1 L "1.1~ 2 ~iifi113J L ~£..11"lf1lli~1U.n111i'mLG=l::ti1::Liill.~G=l 
'IJ ~ 

4. ll.l.:JL'Yii if1LnM3J ~1LLWI.i.:Jfl1"lhll.1llin11YiLflM h.:~L1£JU."lf3J"lfWU1ll.ll.1~1::G=le:J£..1 
'IJ ~ , 

Gt1Un.:J1ll.L "1.1 ~~ll. ~n11~nM1tl1::t1aJ~nM1 ~ 1"1Jt1£J L "1.1~ 1 iifi113J L ii£J1"lf1 qj~1U.n11-;)~ 
m1~nM1tl~aJ1£J 

~ 

5. ll.l.:Jfflii ~13-.IUil£..1 ~1LL~tt.:Jfl1"111ll.1llin11YiLflM h.:~L1£Ju.thu.1-:~lfll.J1~.:1 
'IJ ., 

Gt1Un.:J1U.L "l.l~~ll. ~n11~nM11.h::t13J~nM1ri1LL 'Y'l.:JL 'Y'l"lf1 L "1.1~ 2 ~iifi'J13JL iir.n"lf1lli~1U.n11-:il'~ 
'IJ ~ 

n11~nM1tl~aJ1£J 
~ 
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. .... "" ... 
1~n ....... LfPl u~ .......................... Tt.A' ........ . 

i1ti-:~if~ 1 ~'U.'Yllnhi<ilflU I L~1L~a-:~1i~"15uL"li1L-;J 
'IJ 

~ m<il·Hnu ~ 1 o ~fi11:1J~1mdr~1 umd~<i!LL~:::nTmntl ..... ruV\1 i.~L'VIm:::~:~..~nu1£J 
a ~ 

i1ti-:~i'~ 1 ~fi11:1J~<i!d11J£Jfl<i11umdL1£Jwrn-:~~h-:~ 'l 
'IJ 

~ 111<i!d~1'U.~ 12 ~L';J<ilfl~~~~fln1dL1£JWl LL~:::~'tln~:::L'U.n1dLL~1.JVI1fi11:1Jf 
a 'IJ 'IJ ... ' ' 

Q...l t .o::::ld o .... Ac:f. .::11 

<i111J.J"l5'Yl 2 LL~1VI1fl1<ilfl1J<il1£Jdlln1d'YlVI~1nVI~1£J 

•!• a1'i::a1~ru ~ui.~d1u~-:~~.ni<il"l5U<i!VIrt-:~ L y.jd1:::~n1dL"1ruL~u L<i! ~a-:~mdfl1VI1d 
u ~ 

a1 n1 ~ LL~:::~uvrufl~ ~u i.~~VI ~1 £J"l5U<il LL~~:::"l5u<i!~dtl11-:~~n~rn:::LL~:::~tld::: Lr.J"lfu ~ 
, 'IJ 

1. um1£Ju~1mdr~uan~n~rn:::"l.la-:~~ui.:~..~1~ 

2. um1£Ju~1111drl1JflnL~1L~fl.Jd11L~£J1rlU~'U.l:IJL~ 

- mduan~n~rn:::"l.leJ.J~ui.~ 

~ tl'i::C'Iun1'irna1~f!! 
Q...l d .... d 

- md'Yl~u~n~1UflnVIeJ.JLd£J'U. 

- mdffl>"~L y.j~>'J LL~:::th'Yh'Yl1>'!Ud:::n flUb y.j~>'J 

- n1d11~n1y.jd:::U1£Jff 

- n1dbb~<il>'lfi11:1J~~L ~'U.LL~:::mdU1L~'U.fl ri~>'I1'U. 
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fl1"i-;)~tJ"i::i:I1JflT'Hli:LL1J1J 5 E 

/uf11 n1"ii:I~1\IR'l13Ji:IUL'l (Engagement) 

1. Lium1£JUft:l.JLLGl::'Yh'YiTYI1.JU"'i::nt:JUL 'YHlJ "~U,aJ" 

L~Gl.J "~u,u· (L~t:JUL';J ~1m1"~) , 
~u,affHHii~ mh'tl~~'tli~~u'ar 

' " "' '"' "' 2. ~U'YlU1Lntl1nULUt:lV11'llt:l.JL~Gl.J 
~ d 0 ~ 

7.1Wt1 2 fl1'ii:l1'i'l"LLn::RUVI1 (Exploration) 

3. ~1um1t~ut:J t:Jn 'tlff11"1';J~u h1J uu1L 1ru h.J L1£Ju 1'1Xum 1t~ui.J m~ L~mnu 

;n~ru:: ~1utl1::n t:JU'll t:J.J~u 'aJLLGl::~t:J'llt:J.J~u h'11~ £JT11"Tl t:J t1 1 iT11m11n1::~u 11Xum1t~u 
'IJ • 

Ln~T11111~uh L"Iiu - ~u,arrium1t~uL~uii~t:Jt:J::hu1.J 
- ~U,aJLL~~::~ULL~mh.Jnum.h.J,1U1.J 

- ~u,aft:J::hri~umnri~~1uh.JL1£Ju • .., . 
~un 3 n1'1tJfi-u1u (Explanation) 

4. um1£JULLGl::T11"hWlUt:Jfitl11 tln.J~U 'affiun L1£JUL ~Uiit:J::' 1fiL VIii t:lUrlUlJ1.JLLGl:: 
'IJ 

'Yh '11~U 'aJU1.J~UL~nlJ1.J~U l VI qj LL~n ~1.JrlU 
.., . 
~un 4 n1'iiNitJl:l'it1 (Elaboration) • 

5. um1£JULLGl::T11"Ii1£JrlU~1UL~£.11rlU;n~ru::'llt:l.J~U'aJ 
'IJ • 

/uf1 5 fl1'1U'i::tiju~n (Evaluation) 

6. 1'1Xum1t~u11~n1~~u'aTrii.JLn~L~uT1uGl:: 1 ~u 
7. V11t:l1~1~~T11t:lt:ln111U1L~Ut:l~~.J1U 

8. U 1 ~ Gl.J1U'll t:l.Jun L 1£Ju 'tlnTlU 'tl-;)~ LL~~.Jfi 1111 ~ Gl.J1U'll t:l.Jun L 1£Ju • • 

1. L~Gl.J "~U,lf' 

2. ~u,afu1nrnh.JL1£Ju 

3. n1:::m~A4 

"' "' 4. ~L'YWU 
• tl ... .... 

•.• fl1'i 'i:::L3JWrtGliU1fl1'i 

1. iif1~ m1i.JLn~~tl~n1111 

2. LTl~fl.JiitlLUn11l~ LLUUi.JLn~~t"]~n11:!.1 
3. Lnnt'tfn11U1::LiJU um1£JU~tl.J,~1:::iu 2 .ffu'ti~.J';J:::i'ifll1~1U 
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• tl A ""' •.• flT'i 1::L3J'WWGM\\1flT'i 

d ... 
L Yl1El\l :JJel 3= ~ 

i.JLn~ i.1i 
., 

LLlJ1Jff.JLn~ ~1£J~ULEh'l ~111f11ifLLU:: fln~El.JLarJ 
r-----------~ ~------~----~------~-----+~~~----~--~ 

'YH']~n11:JJ uantuhL1a.J uan/L~1L1a.J~1a uan/L~1L1a.J 

~1a afiu1 £Ji.~ afiu1 £Ji.~tm~ a.J 
.. .. 

~1Eltlli1J1£J 
~ 

rm~a\1~--w i.1ii.~uw 
~ 

' 
i.1irhu = 1::iuY~rn111~~hni1 2 ~.J:JJ1 

q 
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.... tl 6' mn ... nT'i,l'il "i:::i'f1JnTHlUL1J1J 5 E 

t~en1GM"1nnH:::n"i:::1J"l"n1"i't11\11nu1A1~l'il{ua:::nnH:::n1"i~Di'f1"i'21D\It~ntl\i3J-lu -.. 

vnhu ~"13J2 fi,n"i"i3Jti'f~3Jtl"i:::aun1"irn . 
..... "'" ""' "l"ri ....... Ll'il i1" .......................... 'rf. ~ ........ . 

• Q..o Q..o 4 tl 6' 
•.• 3J1l'il"i\i1"Affiiln1:tnt.::DWrt\l "i:::i'f\IA .... ' 

~ :JJ1~1~1U~ 91"lf.n1H1~e:JLn1l~LlUl1::tUJflUlrJ ... 
i1u.J~~ 1 a'U'I'lU1t~~e:JU I Lfi1L~e:J.JLir-~"5uL"li1hJ 

'II 

~ m~1~1u~ 1 o iifl1111Lnm1rJ1un11~~LLfl::m1LLnll .... ruvnl~L'VIm::a-:IJf1u1rJ ... ~ 

i1u.J~~ 1 iifl1111~~11U£Ju~1um1L1£Jwf~.J~1.J 'J 
'II 

~ 111~1~1u~ 12 iiL';J~fl~~~~um1L1£Juf LLfl::ii'tlm~:: 1um1LLa"1.J'VI1Tl1111f 
... 'II 'II ... . . 

- I ~ ~ 0 .... A.d .:::1 

~1U.J"ll''l'l 2 LLff1'VI1Tl1~e:JU~1rJ11ln11'1'l'VIfl1n'VIfl1rJ 

•!• i'f1"i:::~1~ty ~ul1JLiJu~.Jiiifi~"ll'fi~'VI~.J L'Vi11::iim1L';J1q)L~U t~ ciJu.JnTW1'VI11 

e:J1 n1 ~ LLfl::€iu vru hlciJ ciJu i.1Jii'VI fl1 rJ"ll'fi~ LL~ fl ::"ll'fi~ ii1tl-:f1.J in Hill:: LLfl::iitJ1::lrJ"l!'U ~ 
• 'II 

LL~n~1.JrlU L 11~.J"If1 rJrlU~LLflfnH1ciJU l11LiciJu l1JL';I1lliL~U t~ 
'II ~ 

1. UnL1rJUff1:JJ11mh LmntJ1::L.fl'l'l"l.l e:J.JciJU l11i.ciJ 

2. um1rJUff1:JJ11rJUe:JnLfi1L~e:J.J111LfirJ1nUciJUL11LciJ 

""- tl 6' 0 .... , "i:::aun1"iffii'f1Aty 

- n11rie:J.J~1Tl~e:J.J';]e:J.J 

- n111::U1rJ~flTW มห
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..... tl t( 
nT)~~ 1::::a'1JnT'HlLLLU1J 5 E 

.fu~ 1 n11a'.r1\IVI113Ja''U 1~ {Engagement) 

1. 1~\i'm1t~uriu.Jf11Tl~eh'I1Hh1 "~ui.3T~fn" 
' 

f11T1~ El.J11 El-.1 "~U i.3Tfifn" (L3.il'l111JU111 rrLL~.J) 
'II 

... 
1tiltb ~11'U.~'U. till rJVI qj1 

~ d 0 ~ 
'21Wn 2 n11a'111~ua::::v.wvn (Exploration) 

L 11 m"li-u.n"l u fm~n 

~ui.3Tii~1 m.hrhfl1rJ 

3. U11l1~ ff1Ul.h::n e:JU"ll El.J~'U. i.3Tm 1 i'l!m1m.t.til Gf'U. l'l'U.1L~ mnu ff1Ul.h::n e:JU"ll El.J 
'II 

... . ..... "' ... 
'2l'U't1 3 n11ufi1J1tl (Explanation) 

4. 1i'l!m1t~u111LLUnff1m.h::ne:Ju"lle:J.J~ui.3Tue:Jmuu ft-.1 n1u lu tile:Jn ~fl LL~1 
Gfu l'lU1-inm1lnu'l!m1t~u 1ti~ rJ lif11m11 i.Jit 

- ~u i.3Tth::n uui.t1~1 t1 ff1U~1.J 'J u:: hih-.1 

- ff1ULVIU"llu.J~ui.3Tii111n~Gfti~ 
~ 

- ff1ULVIU"lle:J.J~ui.3T~iiuci1u~u 
'II 

.fu~ 4 n11a\1'2lua1tl (Elaboration) • 
5. UnL 1t~ULLfl::m"li1 tlrl'U.Gf1UL~ t11rlU ff1U~1-J ')"ll El-i! ~U LaJ~L~111 n n11LLU.J n ~ 111l .... til 

'II ~ , 

111 u un ff1utl1::n e:Ju"ll e:J.Jiu i.3T 

.fu~ 5 n111.h::::tiJue.~a (Evaluation) 

6. 1 i'l!m1t~u1::u1 rJ ff1l1~~u i.aT 

7. Vl1 m Gf1 GfaJTJje:J unmu 1 LGfue:J ~ fl.J1u 

a. u1 ~fl.J1U"ll e:J.Jun t1t~u 'YlnTJu i.tl'iil~ LLGftil.J~11 11 ~ fl.J1U"ll e:J.Jun L 1t~u 
~ , 

0 ... ... i. ""' .... 1. Tl1Tlfle:J.J1le:J.J "~'U, 1J'Yljfi" 

2. u~11l1~ff1'U.~1-ii'J"llu.J~ui.3T 

3. 1l1~~'U, i.3T 
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• .I "" .,.. 
•.• n1";iu";i::L3J1U'tliM"1nTi 

1. lTil~ fiT'H~-\ILn~'YHl~fi'n1.1 

2. Lfl~tJ\Iiia1um1l~ LLlJ1Jff\ILn~'YHl~fi111.1 
3. Lnru.'tfm1th::dJU UnL~r.JU~tJ,iL~1::iu 2 ifu1tJ~\I';l::fiai1~·hU 

3= ~ 1 = tlfu1.l1\l • 

... 
'YHl~n111.1 ~1r.J~ULa\l ~1mhihm:: nn~a\IL~r.J 

~--------~ ~------. .----+-------.------4-~~--------~ 
uan/L~1L1a\l uan/L~1L1a\IVI1a uan/L~1L1a\l 

Vl1aarru1r.J1~ arru1r.JL~nn~a_, .... .. 
Vl188lilJ1r.J 

~ 

nn~a\1~1r.J 
~ 

hi1~L~r.J 

2 ifu1tl 
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LL~~.J~~n1")'iLfl")'1::~fl'"l13JLVI:JJ1::~3J"llth'ILL~Unl")'-;)~tJ1::~UnTJrnLLUU 5 E 

L viavr~u1'tlm!i-::n1::u1um1'Yl1.Ji'Ylrnl'l1~~f"lla.JL~ntl;)111tJ t~v~L~tJT11'1ru 

""' "' 1. aT'i:: n1"n "H.I'W'i ... 
1.1 tn1::kwi''!J~um1ll'l'lmuMi'~Lvll. 

1.2 ~1l~fl~1l-JLLfl::m'11JUflflllnUv~l..h::~-Jfln11L1!.JU • • 

... I 6' 0 Q..,o 

3. u"i::aunT'H\I.a1AllJ 

3.1 ~1l~fl~1l-Jn1J~Ti"::Lt1~tlJ 

3.2 ~1l~fl~u-Jnm~th::~-Jfi"m1L1uuf . .. 
3.3 ffL1uu~1m1m1uufl<il .. .. 
"" "' "' 4. nvn"i"i3Jn1"iL"itll\"i ... 

4.3 d1uhl~13.Jm::mum1~1JULLU1J 5 E 

4.4 ffL1uui.~i.iti'm,J-::m::mum1rn-Ji'l'lml'l1~~-num1 .. 
tlfiu1invm13.J 

4.5 1::u::L lfl1hm1tlfiu1in•m••lliiw.n:m'l'lm::~:JJ 

5.1 ~1l~fl~1l.Jn1Jm::1JlUn11L1!.JUn11~1JU 

5.2 L'VIm::~m1u1u fi113.J~uh LLfl::m1lltnm1n'lltJ-JffL1uu 
" 

6.1 ilim1tl•::dJu~tJ~fl~tJ-Jnm~t.h::~-Jfi"m•L1uuf 
' " 

6.2 Lfl~u.Jii fiU1:: L:iJU~1l~fl~ tJ-JiTitl1:: dJu 

... 'II "' 

1 2 3 4 5 

5 5 5 5 4 

5 5 5 5 4 

5 

5 

5 

5 

5 

5 5 5 4 

5 5 5 4 

5 5 5 4 

5 5 5 4 

5 5 4 4 

5 5 5 5 4 

5 5 5 5 4 

5 4 5 5 4 

5 4 5 5 4 

4 

4 

5 

4 

4 

4 

4 5 4 3 

5 5 4 5 

5 5 5 4 

4 4 

4 4 

4 4 

4 5 

4 5 

4 4 

X 
S.D 

4.8 0.45 

4.8 0.45 

4.8 0.45 

4.8 0.45 

4.8 0.45 

4.8 0.45 

4.6 0.55 

4.8 0.45 

4.8 0.45 

4.6 0.55 

4.6 0.55 

4.0 0.71 

4.6 0.55 

4.8 0.45 

4.2 0.45 

4.2 0.45 

4.0 0.71 

80 79 82 78 71 4.59 0.25 

m11.J LL~~.J~G'W11iLfl11::~fi113JLVI:JJ1::~3J"llel.JLL~Un11i~tJ1::~Un11rnLLUU 5 E Lvia 

vr~u 1't1m!l-::n1::U1Un11rn 'Yll.Ji'Yl tn\'11 ~~f"ll el.J L~ nU;)3JltJ t~ tJ ~L ~tJ1"ll'1UJ 
... 'II "' 
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1.1 

1.2 

2.1 

2.2 

3.1 

3.2 

3.3 

4.1 

4.2 

4.3 

4.4 

100 

a-1~::i:h~ty~e:Jm11l'VIm£J'l.~-i~L';Jtl. 

a-e:J~f1Lfe:J.JLL~::fl~e:Jufl~llnmli11h::a-.Jffm~L~£Ju • • 

G{e:J~fl Lf fJ.JrllJ G{1~:: ~1~ ty 

G{e:JiilfiLfe:J.JrllJ';Jiil1.h::a-.J~n1~L~£JWf . ~ 

Lilu.'l.tl~lllm::mum~a-EJuLLUU 5 E 

~L ~£Ju LlilL il'lm~::m::mum~rm1l1 mm ~J<ilft um~u Bu1i 

n';Jm~ll 

4.5 ~::£J::n~11 um~uBu1in';Jm~11iim111L 'VIm:: ~Jll 
~ I .r:t 1}.11 

5. ~mta::u'VIa\lnT'H "HJ'l--L':i 

5.1 

5.2 

6.1 

6.2 

6.3 

... 
iJfllilfl Lf e:J.Jnu m::mum~L~£Jum~a-e:Ju 

L'VIm::~Jllnu1£J mllliJ'U.h LL~::m11liJ1m~mfl.J~L~£Jtl. 
~ 

Lfl~fl.J iJ e:JU~:; LiJ'U.iJfllilfl Lf e:J.JliDh:: Lil'U. 

Lnru<rfm~u~::Lilu~Ja<ilflia.JnumllliJlm~n"lla.J~L~£Ju 
~ 

X 

4.80 

4.80 

4.80 

4.80 

4.80 

4.80 

4.60 

4.80 

4.80 

4.60 

4.60 

4.00 

4.60 

4.80 

4.20 

4.20 

4.00 

4.59 

S.D 

0.45 

0.45 

0.45 

0.45 

0.45 

0.45 

0.55 

0.45 

0.45 

0.55 

0.55 

0.71 

0.55 

0.45 

0.45 

0.45 

0.00 

0.25 

mn 

mn 

mn 

mn 
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LL iWI.J ~ Gln11i L fl11::'1-f fl113J fftl~fl Lt EI.J1::'VI i1.Ji tl ~1m :JJrlU~~ 1.h::~.J~ 
• 

n11L1rru.1 1nnm11h::Liiu l~tJ~L ~r..n-n1ru 
'II 'II .. 

~ ... ~ ~..~ 
'iltl A113Jfl (PI L Vl"'il e:J\1 ~ L~tl1~1 ru ... ., 

~lliOC 
't1(PI~tlU 1 2 3 4 5 !'i13J fl:: LL'"'" ~,.u~a 

' 
1 +1 +1 +1 +1 +1 5 1 

... 
~EI~flGlEI.J 

2 +1 +1 +1 +1 +1 5 1 
... 

~EI~fiGlEI.J 

3 +1 +1 +1 +1 +1 5 1 
... 

~EI~flGlEI.J 

4 +1 +1 +1 +1 +1 5 1 
... 

~EI~flGlEI.J 

5 +1 +1 +1 +1 +1 5 1 
... 

~EI~fiGlEI.J 

6 +1 +1 +1 +1 +1 5 1 
... 

~EI~flGlEI.J 

7 +1 +1 +1 +1 +1 5 1 
... 

~EI~flGlEI.J 

8 +1 +1 +1 +1 +1 5 1 
... 

~EI~fiGlEI.J 

9 +1 +1 +1 +1 +1 5 1 
... 

~EI~fiGlEI.J 

10 +1 +1 +1 +1 +1 5 1 
... 

~EI~flGlEI.J 

11 +1 +1 +1 +1 +1 5 1 
... 

~EI ~ fl Gl EI.J 

12 +1 +1 +1 +1 +1 5 1 
... 

~EI~flGlEI.J 

13 +1 +1 +1 +1 +1 5 1 
... 

~EI~fiGlEI.J 

14 +1 +1 +1 +1 +1 5 1 
... 

~EI~fiGlEI.J 

15 +1 +1 +1 +1 +1 5 1 
... 

~EI~fiGlEI.J 

16 +1 +1 +1 +1 +1 5 1 
... 

~EI~flGlEI.J 

17 +1 +1 +1 +1 +1 5 1 
... 

~EI~fiGlEI.J 

18 +1 +1 +1 +1 +1 5 1 
... 

~EI~flGlEI.J 

19 +1 +1 +1 +1 +1 5 1 
... 

~EI~fiGlEI.J 

20 +1 +1 +1 +1 +1 5 1 
... 

~EI ~ fl Gl EJ.J 
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tl 
A,Q.,.I A. ~ 

U1J1J "i~ UJU 't1 ntt~n"i~U11-l nTl"'l't'H.I1 A1 i:f <Pl"i 
Q...l • a Q..oo 

tt~ ~'t1ntt~n1"i~B i:f1"i'21 B\1 t~ nti~:JJ'l u .... 
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I~ ') '-" 

fi3Hln1"i L~tl1JU't1~H'(t:J1J ... 
uu un ~H'ft:Jll L .rJ t:~u "i:::: tihn1 mf:: n"i::U'lU n1 "i~'t1 01 A'1 a ~P~i'u a ::'tl n H:: n1"ii t:1 iif1"i~ D\1 L~ n 

t.h;aJ-lti 
.u 

i'm:~-m::~'llth.Ju\ILLtJ1J1.h::ti3u 

1. LLUUtJ1:::Liiw.rr~tt 1 i~VIfUm1tl1:::L:iJ'U rln'ly:::n'J":::U1'Un11i'Yl tl1~1 ~~f«i1u rln'ly::: 
q 

n11i>1Ln~ «i1'Un11'il1Ll'Un LLGl:::rln'IY:::n11~mf11"lle:J>'!L~ntJ;i:IJ1r.J t~mLUUtl1:::Lii'U11ti1Jf\f\Gl 
~ q 

2. LL1J1Jtl1:::L:iJUtl1:::ne:J1J«i1r.J".l5~~htl1:1J'il1'U1'UJ..:JVI:IJ~ 3 "15~ ~>'111:1JJ>'Ii'U 20 ie:J 
q q 

LLlil:::Li1um1tl1:::Liiu t~ v 1 i tffum1tl1:::LiimJ nu1i111..:~ LLGl:::~ e:~mhm:IJ"ll u>'~ tf~h L U um1tl1:::Liiu 
~ ~ ~ 

~>'~~1m:IJJ>'~VI:IJ~ 3 "15~'il1Lmni.«i~..:~~ui.tld' 
q 

"15~ri 1 «i1um1i>1Ln~ 'il1u1u 8 iu 
q 

d 
"15~'11 2 «i1Un11'il1LL'Un 'il1'U1'U 8 ie:J 

q 

d Q..ol A o """ 

"15~'11 3 'Yln'IY:::n11~e:J~11 111'U1'U 4 "llu 
q 

n1"il?l"iTv 1Mfi::LLUU 

uuutl1:::Liiur1n"~Y:::n1:::1J1Um1i'Ylmm~~fLLlil:::'Yln"~Y:::m1~u~11~1VIf1JL~ntl;i:IJlr.Jtt 
"' 

t«iflm1~1111 1 ifi:::LL 'U 'U~>'I~u ttJtt 

i uri~ e:~ur~n i.«ir~mi' u>'~ Vl1mh i.«ir~n«i e:J>'~ 1 ifi:::LL u u 1 f\:::Lm u 
~ ~ ~ 

i uri~ e:~u~~ Vl1u i.a-i~e:~u Vl1m11~~VI1e:J i.a-irh 1 ifi:::Lm u o fi:::Lm u 

n1"ifhvm~ na11 un1"ith::ti3u 

1 .1::: v:::L 1 lil1ri1 "15L um1tl1:::Liiu r1n"~Y:::n1:::1J1Un11i'Yl m~1 ~~fLLlil:::'Yln '!Y:::m1~e:J ~11 
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