
/ 

' 

n1';i~w.Jt111hin';i';i:Un1';ib~£J'W~bb'U'U~'Ub6f1~V11ri11:u~ 
~ ~ 

' ' <f 

b~B.:i B6f :Un1';ib ~\I b6"t1~1bb 'thb~£J1 Vi~.:i~61t9iB~61~:Uq'V15v11.:in1';ib~£J'W 

., ' 

1vt81il'V'l'W5ilbll'W~1'W'VicU~6Uei~nT~Am~n~1ii'Vi~n~~1mruru11vt81A1~~1i1V1Turu6Vi~ 
'lJ ........ 

un11An~1 2558 

~eu~vt~bll'Wevei~i1V11ivt81~8eiu6'111"U51il 
~ 

khanitha
Rectangle



•, 

·-

, ... ----.---

DEVELOPING INQUIRY-BASED LEARNING ACTIVITIES 

ON ONE-VARIABLE LINEAR INQUALITIES TO AFFECT ON 

ACHIEVEMENT OF LEARNING 

CHANOKRUDEE KURIN 

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF MASTER OF SCIENCE 

MAJOR IN MATHEMATCS EDUCATION 

FACULTY OF SCIENCE 

USON RATCHATHANI UNIVERSITY 

ACADEMIC YEAR 2015 

COPYRIGHT OF UBON RATCHATHANI UNIVERSITY 

khanitha
Rectangle



-

' ' 

1u-ru~ei~1'Vlmilvru5 

J.Jvi11'Vlt11~aeiu~~1~51u 
' 

Vici.:it:JG'l~eJt:JG'l~l-111Vl5vnmTH~tJ'Ll 

~1~a m.:i?l116lJ'Llnq~ fJ1'LlVJ1 

flru::m~J.Jn1~6'leiu 

er-d1tJPll?ll?11T'il1'~tJ ~1.l-l'Ll\91~ Vle:J.:Jl-JG'l 
v v 

(er'li1t!~1?11>111v11t) ~1.ffwvtl ~'llm) 
v u/ ' ························-~·-······························ 

Cd ').,.,L ~' ~, 
............... ~ .............................................................. . (~~~~ ~ ······················· ················································· 

(1e:i.:i~1?lm1v11t) m.~Vi~ B'Ll'Vl11.h~~'Vl~) 

flru'U~Y'lru~1'Vlcn~1?ll?l{ 

(':ie:i-~m?l(ll';iT'iJ118 ~'J.e:i1t.J11nru vN'l.1~l?lu) 

1e:i.:ie:i5n11'l!~~1t.J:'J6lJ1n1'J 

~"IJ~'VlB b uu"IJ e:i "IJ.Jvi11'VI t11 ~ ve:iu €l11"llliTu 
' 

Un1~An'M1 2558 



... 

n 

~ ffeJ~"il'LI~ bb wm 'LITvn-:ivi1-:i 11 'LI nTj"bbnu 'IJ'Vl1 bb'1~u-ruu1 -:i ~1'LI~u md'E:l\l'U'E:l\ll'VI CJ1tJ~'LI5d 

'U'E:l'U'E:l'U~ ru~ B1'LI1CJn1J 1 J\lb~CJ'LI'11111m'LI1'Vlmfl:i.J ~~'E:llJ~\lflru~fl~€!1"il1JCJ1'LI1J\lb~CJ'Wt'ln1 vi1'U 

'U'E:l'UeJ'U~d~~ru ~bzjCJ1'1J1qJ~-:i 3 viTw hfan mmti~-:i~n~ ~n~m~ mmn~CJ-:iPfn~ 'U~~lJffVl'LI 

bb'1~ 'LI1\l'LI~-r~tl bb"il\ll:lJJlJ ~1~mru1~dl"il~'E:l'Ubfl~€!-:ill€! ~{'E:l:i.J~-:i1~1°11bb'LI~i11 1'Wmdv11 , 

1'VlmiJ~'LI51 'Wfl~-:id 

'U€l'U€lu fl ru €! 1"il1 d tl'VI nvi1'Wm~ i-:i~ €!'LI.rr1~ b 41~-:i bbvii'Wud~ ti:i.J~ mn "il'LI i.'1-:iu"il "i!D'LI 'U'E:l'U'E:lu fl, ru ' ' , 

"' = < 
'1J'Wn~~ ~d'W'Vld 

m~CJ 
" 



zjaLJ~qiqi1 

?11"1J1l'1!1 

BT'i11'HJ~'lJ~n~1'\llG1 n 

Bl"il1'HJ~LJ~n~1~1il 

' ' 
~-m'lJ'a~m 'Yi~'1t:-.1611'ieit:-.161~i1~vi6vi1·m1'H~t.J'W 

"" = ' 
'1!'Wtl~\91 riJ'UVlJ 

1vi m Pll?ll'l!il'\111D ru6fi~ 

' d 
n"il n!!ii n1! b ~ t.J'W ~ bb uu ~u b?ll~'\111A11ii~ bb61~P1n~1t:-.161 ~ii nvi5vi1'1 n1! b~ t.J'W'LJB'lil n b~t.J'W b !B-:J v v ·1 

a?liJfl1!b~-:ib'1'W~1bbD!b~t.J1 ni;lii~1a~1-:i1'Wm!P1n~1fiai!m~t.J'W.fru~tJt.Ji1P1n~1tJ~ 3 ~lm'Ll 86 Al.! 
' 

1\91 t.JP1 n~1'lJ!~~vi5 .f11Yi'Ua-:i15 fll! b~ t.J'Ll ~ bb uu~u b?11~'\111m1ii~ bb61~Vl\9\?lau1\91t:-i61~iJf1VlBvn-:i m! v v ·1 

'Vl1'1fl1!L~t.J'Ll L~a-:i amJfl1!L~'1L'1u~1LL 'U!L~cn 1\9\CJ fl1!'Vl\9\?IB'Uriam~CJ'WLL6'l~'VIG1-:i L~CJ'Ll t:-.16'1 m!P1 n~1 

'W'Ullil n L~CJ'Llm~-ru fll!?IB'l.!~1 CJlBfll!L~CJ'Llf LL 'U'U~'U L?l1~'\111A11iif iit:-i6'l~il ~VlBVl1'1 fll'j b~CJ'l.!~'1 

n11i! n b~ CJu.ffi~fo n 1 !?I au~1 CJlB fll! L~ CJ'Ll 1 ~1 CJlB fll!?I au Lb uuLJ n~ 
v 



... 

TITLE 

AUTHOR 

DEGREE 

MAJOR 

ADVISOR 

CO-ADVISOR 

KEYWORDS 

ABSTRACT 

DEVELOPING INQUIRY-BASED LEARNING ACTIVITIES 

ON ONE-VARIABLE LINEAR INQUALITIES TO AFFECT ON 

ACHIEVEMENT OF LEARNING 

CHANOKRUDEE KURIN 

MASTER OF SCIENCE 

MATHEMATICS EDUCATION 

ASST.PROF. SUPOT SEEBUT, Ph.D. 

PRIRIN SUWANNASRI, Ph.D. 

INQUIRY-BASED LEARNING, LINEAR INQUALITIES IN 

ONE-VARIABLE 

Strategy to design inquiry-based learning is creating learning activities in which 

students are put into situations where they engage in learning process more 

autonomously. Student who learns autonomously is advocated by academicians that 

they can develop skills as well as deeper understanding by their own curious. The 

purposes of this study were to develop inquiry-based learning activities and to 

examine student's achievement on linear inequalities in one variable. A total of 86 

ninth grade students from two different classes were involved in the study. The group 

which was assigned as experimental group was instructed through inquiry-based 

learning method whereas the other group was conventionally instructed. To 

determine the effectiveness of inquiry-based learning method, an achievement test 

about linear inequalities in one variable was administered as pre-test and post-test to 

students. The results show that students who were instructed through inquiry-based 

learning were achieving higher score than the one which were instructed through the 

conventional method. 
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1 m t1m1~1 b'Llt1'811'liJ1~'111''LI m1b~ CJ'LI~~1CJl'l'Ubme:i~1\I~ m ti e:i\I ~~ n'VI~ m~ CJ\lrif1~ m1l.l hJ~\liJ1~?1\IA 'IJ 'IJ ., 

~~\!~fl m:;VJ'l.J~'Ell'l'Ub'El\lbbf!:;er5'U 5) fl11l.J?f1l.J11tl 1'Unld1-tl'b Vlfl 1'LI fa~ blJ'Ufl11l.J?fll.J11tl 1 'Lifl11 
'IJ 

bbrlU '1J'Vl1 1 ob' fl11l.l i VI n 'lj~ m ~'U1'U m1'Vl 1\Iflrul'll"l1" l'l 1 bbfl ~ b 'Vl fl 1 t1 fa m 'LI m d bb ni:l '1J'VI 11 t1 

?1mt1m1ru~1\I 11~e:i~1\lb'Vll.ll~?fl.l 1 ~b 'Vl~~f!iJ1~ne:i'Um11'1111~'U 1'1 bbf!~?11iJ~f! 1~e:i~1\lb 'Vlm~?fii 

tl1A11ii ~'Vlfl n n11 n1~'Ul'Un11'V11\I fl ru1>11'11?I1>1{\iJbzje:iii1CJ \I n'U 1'11?1 \911~'LI 1 bbf! ~i1A11iif\111~ b~:lJ 
'IJ 

?1~1\1?1111"1 

flrul'll"ll?t\911 b llt11'1J1~b~CJ1 n'Um1l.lf1111m~'U1t1m1 bbfl~ b 'Vl\91~"tin1 ~fl'Ufi111e:i ~1\li11~ bu CJ'U bb 'U'U 
' 

bb~'UiJ1~i1fl11ii'VlmCJ b ~ CJ\11'11 bfl'lJ bbfl~61'1J~ n'13rub vi1i!'U b 11?11m1titl11'1J1fl ru(911'11?1 (91{\ tJ bbni:l ty'Vl1 

VJ1\11'Vlml"l1?1\911b'Vlfl1 t1 fa~ bbfl~~\91?11'V!m1l.l~1\I 11~Aru\911'1l?t\911~\I b ll'U1·1n~i1fl11l.J~11°1'1Je:i~1\l~\I 

b 'l"l11~b llt1i'll1~?1e:it11 ~'l!m~CJt1i1m1ii~~~'U1m1ii~111 bn111VI n'l3~ bbf!~m1ii°111'U1ru1 'LI m1m1f\111 b U'LI 
'IJ v 

bbni:l ru'Vl1 b ll'Ubbfl ~ ?11m1titl11 tJ1 m 'LI'il1\91tJ1~ '111''LI 1~e:i ~ 1\li1m 1l.l?t'lJ 1111 CJ buri1~?Ifl1rii:l1i11i1Ut1 lil ~ 
v ' ' 

ri'U111'Vl CJ1m1?11'lJ1~1\1 11~ b 1i1 ~'1! n11'V!u 11tJe:i~1\111111 b ~11li11lil~bll'U'Vl1\1~1t1b'VlA1 t1 fa~ 

l'Vl CJ 11"11?1 \911'Vl~'Ell m n11l.J !"11?1 (911 fl11l.J b Ii] ~rub 'V1~1d ~l'U lii''El\l 'EJ1 ~CJ fl ru\911"11 ?I (911 b ll'U~'U ~1'U ~\l~'U 
v "' 

(?11b'IJ'13~ b?f'U1?f, 2547) 
' "' ' 

di.Id ~ d i./ Cl> t> l d ~ i.I d I 

fl11'Vl~ b 1 CJ'U '1 ~ bn ~m1b1CJ'U1fl ru\911'11?f \911'El CJl\ll.lfl rum'l"l'U'U lil~\91 'El\1:1Jfll l:W?f:1Jlilfl 1~'Vl11\l?f 11~ 
'\) '\J 'I 'I 

VJ 1\1 ~1t1 fl11ii ~VI n '13~ n 1~'U1t1n11 fll u ri1tJnuAru511ii lil ~CJ 511ii bbfl ~ ri1\J CJ l.l (~ 1'11 n1'1l1 n1 d bbfl ~ 
'IJ 'IJ ' 

m\911~1'U m1 ~n'l31, 2548) bb\91"l 'Um1 b~CJ'Um1?1e:i'Uflru\91l"l1?1\911~~1'Umbb~11'11n b~CJ'LI'1~i1fl11ii i 
"' 
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fl11jj b .LJ1h1 'W b d e:iV11 ?11 'j::; b lJ'W e:i ~ 1-:i ~ bb~,:r n b ~ tJ 'W '<il 1'U1'U 1~t! e:i tJ c!-:i ~ e:i tJ m 1jj ?11jj1 dbl b ~ tJ1 nu m d 

bbn-U ruV11 nld bb?I \71-:JVl~e:i n 1d-51-:i b Vl\?l t:-Ji;i n 1d~ e:i?11'j'V1~ e:i n1dtl1 b?l'W e:i bb 'W 1A\71V11-:iflru\?l1"11 ?! \?11 n1 d v , 

b zje:ijj 1tJ-:i'j::;V1--.i1..:i b dvV11fl ru\?11"11?1 \?11nu?lm'W mdru~ 1-:i 61 bbi;i::;m1jjA\7l~b~jj?\~1..:i?lddfi-U 11JV11 b V1~1d 

vh 1~i:rm~tJ'W1~?11mdbltl1m1l.J~V11..:iflru\?ll"11i.'l\?1TI 'lJ1. m 'W:S1\?lth::;'<iJT!mbi;i::; 1'Wm'j'Pifl~11Yiv1~v~1-:iii 
" 

'\.J'j::;~V16m'V'l (?1mu'W'1-:ib?1~l.Jm'ji.'lv'Wi'VltJ11"11?1\?l{bb!;1~b'Vlfl 1'W1i;i~, 2550) 

U"il"ilD'UUruV11fl1'jb~tJ'Wfl1'ji.'leJ'Wi!m tt'W 1 ~irfl b~tJ'W-ru~m1mhA'ru 1 'W fl1'jvJ8-:i'<il1 b d8V11 'j'\.J Lb uu 
, v 'U v 'U 

bn\7l~'W'jll.J~-:imd1iVln~::;m1l.JA\711'Wmdbbm'll?1m'Wmdru~'<il1LlJ'W (Abdi, A., 2014) 

fll'j~'l.Jbi.'11::; b lJ'W15md~'\.J'j::;?lufl11l.J~1b ~"il 1 'Wfl1'j~-:Jb?l~l.Jbb!;1::;bbflD11JVl1irm~tJ'U (Brown, D. 

and Yurekli, 0., 2006) irm~tJ'Whl-rtJVim~::;m'j'A~~?l-:J~'W (Rooney. C., 2012) bb!;1::;fl1'jb~tJ'WTI~tJ 
" " 

eJ'Fl 1'Wil~ (Khan. AW .. 2012) zj-:i~1'U my~'~ n'<\J mdmb utJ n1''l~rn?11::; 15m'j?feJ'WdiJ\i1'Wn1btJ\7lb6!;1::; 

~\9l,J'Wltl'WeJ~1-:Jbb'V'l~VlmtJ1'Wfl1'j~\71~-:J ~8-:Jb~tJ'Wl'VltJ11"11?!\?11 (Barrow, L,H., 2006; Gillani, B.B., 

2010; Magee, P.A. and Flessner, 2012; Njoroge, G.N., Changeiywo, J.M., and Ndirangu, M., 

2014) bbi;i::; 1 'WU"il"ilU'W15mdd1~-rumdtJe:il.Jfo\11nirni"ll1 fl1'j'Pin~111 b U'WBnVl~-:i bfl~e:i-:ijj8~ ~1A'ru , v 

~1Vlfofl1'jeJ8nbbUUfl1'jb~tJ'Ui 1'Wl"1\?11Jd~~ 21 (Carnesi, S. and DiGiorgio, K., 2009) 

anV1tl-:imdPi n~1~~1A't1J Ae:i fll'j'Pi n~1 15 fl1'j'Pifl~1 bb uu fll'j~u b?11::;'LJ8-:J~8-:Jb~ tJ'Wflru\?11"11?1\?11 

b "ti'W fl1'j~\9l,J'W1Vl~fl?l\?1Jflru\?ll"11?1\?ln\71tJ1.rr15fl1'ji.'leJ'W bb uu fl1'j~'\.Jb?11::;V11fl11l.J~ (Brown, D. and 
" " 

flru\?11"11?!\?11 (Sollervall, H., 2012; Tyminski, A.M., and et al., 2013) bb!;1::;fl1'j8eJnbbUUn"iJm'jjj 

fl1"H~l'W~flf';}\ii1"11?l\f:fa'l.Jt;n1')~U?l1::;vnfl11jj~ (Chan12. JM .. 2011; Hunter. R. and Anthony, 
" " ~ 

G., 2011) 

m1~\7ln\lm1l.Jfl11b~tJ'UibbUU~Ub?l1::;V11fl11l.Ji (5Es) zj-:JbU'U.f11~15-:iflti~11 Inquiry Cycle 

Vl~81 n~ n1fl11~u 6?11 ::;V11fl11l.J~,!'U b U'U 1'\.J bb u u ~?!bl 1U'U '1-:i b?l~l.J n11i.'18'Ul 'VI tJ11"11i.'1191166!;1::; 
dJ " " 

b 'Vlfl 1 'W fa ~t11l.J1 b?l'Umb 'U::; b limb 'U1V11-:i 1 i.Jm'j~\7lm1 b~tJ'U fl1'ji.'18'U~?lv\7lfl~v-:inu bb 'U1f°i\7l'lle:i-:i'Vlti~~ 

fl8'U?l\?l-rfl~i?ltl (Constructivism) ~bzjeJl1fl1'jb~tJ'U~bn\7l~'W 1 'W~1'll8-:J~ b~tJ'UbeJ..:J b\7ltJl"ldbD'W~ 
'U 'U \I 'U 

m::; ~'U a 1'U1 tJ fl11l.li.'I::; \711 ni n ml.! bb!;1::; ~ \71?1 mi..! m d ru1~bVll.J1::; i.'ll.J nu fl11l.J ~ b~l.l'll 8-:i ~ b~ tJ 'W 
, " " 

b Yi8m::;~'U1 ~~ b~ tJ'Ufl\7lbb!;1::; b zjf)l.J btJ-:Jf111l.J~ beJ..:J \l'Ubn\71 fll'j b~tJ'U ~8~1-:iiim 1l.JVll.J1 tJ btlU 1 n 'U 
, 'U \I \I 

Vli.11tJfl11l.J~11::; tJ::; tJ 11 b Vll.!1::; i.'ll.l 1'Wn11il 1l.J1Yi \9l,J'W1Yl n~::; n11fi \7l'll e:i-:i b~ fl 1'VItJ1~ zj ,:i15fl1 d 

~u 6?11::;V11fl11l.J~ ~-:in~ 111~~ \71\?l1l.Jbb 'U 1 '\111-:J'llv-:Jir n fl1 d?i n~1 n~l.J (Biological Science 
" ' 

Curriculum Study: BSCS) b\7ltH?l'UeJ~'U\?leJ'Ulumdb~m.m1d?leJ'WblJ'U 5 ~'U\?leJ'UAeJ~'Ui.'1~1-:Jfl11l.J 
?!'Uh (Engagement) ~'U~1'j1\lbb!;1::;A'WVl1 (Exploration) ~'Ue:i6u1mbi;i::;i;i-:ioLJ'e:i?11t.J (Explanation) 
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~'U'Ut.n CJfl11:l..I~ (Elaboration) bbi;:t~~'U'l.J'J~ bij'U (Evaluation) zj'lfl1'J~~ fl'<\lfl'J'J:l..IV!1fl~1 b 'Ll'Llfl1'Jfl'J'U 
" 

~-:i1-:i'<\l'J b lJ'Lltb ~'<il1"1l~v111~\nmh~1CJ'll'l1?1-:i?1~ bbn~b~CJ'U 'UB fl'<\!1fld~'U'U CJ1 CJA11:J.J~ b lJ'U~'U~ei'U~ 
'U 'I 'U 'U 

~1Aru'<\l~-d1 CJvl11 Vf t! flb~ CJ'U b zjB:l.J 1CJ'lfl11:l.J~~ b ~'lA'U~'UJ'U 1 u ~u ruV111 V!jJ~cJ'l?! 'l?i'CJ V!~BtJ1?!'l?i' CJ 
v 'U 'U v 

-J11 U ~ fl1'J~1'J1 '<\! bbi;:t ~fl'UV!1 b?l1~V!1 fl11:l.J ~~ B 1 u1jJVI CJ~ ~'l vl11 VltJ flb~ CJ'U 1~flfl~ 1 Vfi'i fl;'l'V!~ B 
'U 'U ' 

fl11-:i 1fli;:t:l.J1 fl~'U fl11 b~:l.J'OJ ~-d1 CJvi'11 Vf ?11:l.J1'Jt1~~'U1Vi' fl~~ fl1'Jfi~i'W?!'l zj-:itJ 'J~ flB'U~l CJ fl1'Jfi~:W 
'U 

1 '0J1'Jruru1rum1:l.Jfi~?1-r1-:i?1'J'Jl°i m'Jl'i'~~'U h bbi;'l~ rn'J bbtlUf1 'Vl11~~ ~ -:i~'Ut! fl b~ CJ'U'OJ ~ b tJ'Llrn~n~ b~ CJ'U 
v v~ ~ ~ 

:l..11fl~'U (?!:l..ID~ fl1'J'OJ'U1:rfl~'l~ bbi;:t~Aru~, 2549) bbi;:t~'OJ1 fl fl1'J~fl~1'l1'Ul~ CJ~ b~ CJloUB'lnu rn'J~~ 

n'OJ fl'J'J:l.J fl1'J b~ CJ'U ~ bb 'U'U ~'U b?l1~V!1fl11:l.J~ (5 Es) ~'U11 fl1'J~ ~ n'<\l fl'J'J:l.J fl 1'J b ~ CJ'U ~ bb 'U'U~'U b?l1 ~V!1 
'U 'U 'U 

m1:l.Jf (5Es) v111 Vft! fl b~ CJ'Lliie.rn?f mrv1i'Vl1-:i fl1'J b~ CJ'U~'l~'U:IJA11:l.J?11m'Jt11 'Ll m~'U1'Ufl1'J bbnu ~V11 

?!1:l..11'Jt1?1-r1-:iei-:il°iA11:l.J-r~1CJ~'UbB'l (~-:i~:r~tl u'J'Jl.!"111~, 2544; tJCJ~d'~{ ·ifomm, 2550; ?1u1'Jtl-:il"i 
" ' 

1'Ll'Ufl~oUCJ, 2550; ?!'Ll~tl 'UB'U'1fl, 2551; ?!Jl11~ fl~fi'J'J:l..lfll?!tl, 2551; 'OJi;:t~~tl ~'J1'U~b~CJ1, 2551) 
'I 'I 'I 'I 

m1:J.J~ (5 Es) mtJ'J~CJfl~1 <ff nu rn'J b~CJ'Ufl1'J?1B'UAru~m?1~~ b~ei-:iei?!:l.J fl1'J b ~-:i b~'U\111 bb u'J b~ CJ1~1V1fo 
'U ' 

tJ fl b~CJ'Ui'UlJDCJ:l.J~fl~1lJ~ 3 b ~B~~'U1n'OJ fl'J'J:l.Jfl1'Jb~CJ'U~zj'l b lJ'Ub~B'l~:IJtJ'J~ 1CJ6ll'l.ibbi;'l~~1AruB ~1'l 
'U v 

:l..11fl~tJfl b~CJ'U~B'lb~CJ'U-r'OJ'U?l1:l.J1'Jtt°Ll11tJ1<fftJ1~1CJ"11'U1'U:Sl~'OJ~'l~bfi~~'U1'UB'U1fl~1~ 
'U 

bfl ru?l 7 5/7 5 

1.2.2 b ~B~ fl~1~6ll'\1U'J~~'Vl5(:..J~'UB'ln'OJm'J:l..I fl11~~fl1'J b~CJ'U ~fl ru~ fll?! ~~ 1~ CJ 1 .ff 'JU bb 'U'U fl11 
'U 'U 

'JU bb 'U'U rn'J?!B'U bb 'U'U~'U b?l1~V!1fl11:l.J~n'U fl11"3'~ rn1 b~CJ'U~ bb 'U'UU fl~ b~B'l B?!:l..I fl1'J b ~-:i b~'Ul'i'1 bb U'J 
'U 'U 'U 

b~CJ1 'UB'ltJflb~CJ'Ui'UlJuCJ:l.J~fl~1lJ~ 3 

1.3.1 tJfl b~ CJ'U~ b~CJ'U 1~CJ 1 <ff fl1'J~~fl11 b~ CJ'U f1"111flru ~ f\1?! ~ { 1~ CJ 1 <ff ~tJ bb 'U'U fl1'J?! B'U bb 'U'U 

~'U b?!1~V!1 fl11:l.Jf b~B'l B?!:l.J fl 11 b 'fi-:i b~'U 1'11 bb U1 b~ CJ1 :IJ[:.,J i;:t '1:l.Jtj'Vli'Vl1'l fl11 b~ CJ'U~'l fl'J 1tJ fl b~ CJ'U ~ b~ CJ 'U 

1~ CJ rn'J~ ~ rn1 b~ CJ'U~ bb U'UtJ fl~ 
'U 



UJ~~Vl6~r;i 

1.4.2 ~r;irnJ1~m·1~.:illv'h 1mJlbbmfi~1'WrnJ~~rnJb~CJ'UTI'll1riru\911"11?1\9111~CJ HJubbuurnJ 
~ ~ 

?1e:J'Ubb'U'U~'Ub?11~vt1rrn:wi b~e:i.:i e:i?ll..Jfl1Jb:S.:ib61''U\9l1bbUJb~CJ1 b~e:J~\9lJ'Ul~r;i61:w~VlBV11.:irnJb~CJ'U 

1.4.3 btlmb'U1v11.:i 1 'Um<jtJ-ruth.:i bbr;l~~\9ll'U1Ju bbu'l.Jm"j~~mJb~CJ'UTI'll11"1ru~l"11?1~~ 1~CJ 1-if ' ~ ~ 

' ,, 
Vl(;llfl'\)j(;llCJ:wlfl~.:J~'U 

1.5 "llv'Ub"ll{;l"lleJ·m1"j1:5'v 

1.5.1 "llv'Ub "l1{;1~1'Utl"j::<t11mbrn::mfa.1~1e:i£J1~ • 

5 

1.5.1.1 UJ~·tnm Ae:i 11rn~CJ'U.ff'U~5CJ:wPimntJ~ 3 mm~CJ'UVi 2 tJmJPlfl'l'Jl 2557 

b.:ib~CJ'U'lll'U:wl'UlVlc.nri:w '1'1'U1'U1Jrn~CJ'U 16 7 ri'U 
' 

2557 '1'1'U1'U 86 l"l'U 1~m faCJ16m"jzj:Wbb'IJ'Uflzj:w (Cluster Random Sampling) 1~~eMb~CJ'U 2 

~eM bbU.:ie:ie:imtJ'U 

bbUJb~CJ1 

i.5.2 ~1bbt1"jmobi.'Um"j1:5'v 

1.5.2.1 l'l1bbuJ~'U 1Jlbbn mJ~~n~mJ:wmJb~CJ'U~ '1'1bb'Urnll'U 2 J'\.Jbbuu Ae:i 
~ ~ 

v q i.I ~ II 

1) fl1"j~~f11"jb JCl'UJbb'U'IJ?l'Ub?ll~Vllfldl:WJ 
~ ~ 

2) f11"j~~f11Jb~CJ'U~bbuu'\.Jn~ 
~ 

i.s.2.2 l'l1bbthm:w fie:i ~r;i~:w~Vl~V11.:imJb~CJ'Ui'll11"1ru~l"11?1~~ 
II ,K 

1.5.3 "lleJ'Ub"ll{;l~TIJb'UeJ'Vl1 

b de:ivt1m m 'UmJ1~ CJri~.:id b ll'Ubde:ivt1'llmJ1CJi'll1riru~l"11?1\911 1 'Un~:w?111~ m1 b~CJ'U~ ' ~ 
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1.6.1 n1~-.5'~ fl'I ff':i'n.JnTH~tl'U~bb 'U'Uil\H~1~'Vl1fl1111~ Vll.11 CJ ~'!'HJ bb 'U'U fl11~Vlfl~ n11Vlfl11 
'U 'U " 

b1CJtJ~~ L iJtJ 1 Vle'.J L1CJtJ'11m1t11 i16 m1~u L'11~V11m1l.l~~1 CJ m~u1tJ m1F1tJV11 f11~ e:iu'lJe:i-:i\J ruV11 
'U 'U \I v 

fl11~Vlfl11b1CJtJ~BeJnbU'U 5 .fftJ~eJ'U ~-:id 
" 

1.6.1.1 .ff tJ~ 1 fl11'1~1'1fl11l.1'1'Uh (Engagement) b U'Ufl11tJ1b'V1~'UVlb1CJ'UbU'Ufl11 
v111 Vle:J L1CJtJ'1'U 1 ~1fl ~n 'Un~ m1l.I~~ :;'11 b -V1~uvi L1CJ'U m~ b zje:il.I 1CJ-:ith~G1u m 1 ru m1 b ~ CJ'U~nu 

'U 'U 'U 'U 

11uCJe:ivin1:; u 1tJn11 VI~ e:i ~ n ~~LL":; L ~ l.I A vi L zj e:i l.I 1CJ-:ifl11l.IAvi11uCJe:ivin1~u1tJn11 VI~ e:i ~ n ~~ 

tJ 1 ~ '1'U fl1WJL~l.I 

1.6.1.2 .fftJ~ 2 fl11~111~bb(l~fl'UVl1 (Exploration) bUtJ.fftJ~B'U~vl11Vl~b1CJtJi1 
tJ 1~'1'U mwl~1wl'tJ 1 tJm1'1~1-:i LL'1~~~tJ1fl11l.IAV111'UCJBVI m~u1tJ m1 Lb(l ~~n~~ 1vi CJ m11VIb1m 

bL'1~ 1e:im'1 LLne'.i L1CJtJ1 tJ m1v11n~m1l.I m1~111~ LL'1:;F1tJV11 
" 

1.6.1.3 .fftJ~ 3 fl11BB'U1CJbb'1~'1'1oVB'1~tJ (Explanation) bUtJ.fftJ~BtJvflVl~b1CJtJ1~ 
~~tJ 1ri11l.1'11l.111'11 tJ n11e:i6u1 CJ ri11l.1Avi11u CJ e:ivi~1~ ~1 n n11~111 ~ bb'1~FltJVl1 ri111 m e:in1 '1 bLn 

e'.i L1CJ'U1~ eJ ihJ 11 CJ bb(l n b tJ ~ CJ'U fl11l.I AV! b ~'ULM CJ') tl'U~ n~~VI~ m~ f) ~ n 11l.I fl11 L1 CJ'U ~ fl1deJB'U1 mr 'U 
" ·1 " 

l'i'mm11 VlerL~ CJtJ 1~ i-U'e:i'11t.J~1:wntJ 1 tJm1Lzje:il.l1CJ-:i~-:i~ b~CJtJ~ 
" ' 'IJ 

1.6.1.4 .fftJ~ 4 fl11'lJCJ1CJfl11:W~ (Elaboration) bUtJ.fftJ~BtJvflVfe'.iL1CJ'W1~8'WtJ'Ubb'1:; 
" " 

'lJCJ1CJVl~Bb ~:w b~:Wfl11:W~fl11l.I boV1h1 tJm1:WAVIJ1'U CJBVI 1 Vlff~1'1'lJ11'1 bb'1 :;~ n;'l~'l~'Ubb(l~ tJ'I Lll vi 
" 

1e:im'11 V!e'.J L1CJtJ 1m! n~ n~:; LL'1:;t.J nmi ml.l~e'.i L1CJtJl'i' e:i-:i m1 
" d.I " 

1.6.1.4 .fftJ~ 5 m1t.J1:;LiJtJ~'1 (Evaluation) .fftJ~e:itJde'.iL1CJtJ~:;1~~u.Ve:i:w'1cJB'WnG'i'u 
" " 

LM CJ') tl'U fl1dBB'U1CJm1l.I~ m 1:W b .v 11~bb(l:;m1:W'11:W 11 ()'lJ B'l~'W b B'I bb(l ~fl 1nt.J1~ biJtJ fl11l.I ~ fl11:W 
" " " 

b oV1 h bb'1~~~'W1~n~~'lJeJ'le'.i L1 CJ'U~1CJzj'l'11l.111t1'11U.rr'W~B'W~~1Aru~e'.i1~CJ1~~~'W1~'W~'l~B 1 t.Jd 
'U , v 'U 



: 

' .rr'U~ 1 f11161~1\1Fl11ll61'U h (Engagement) 

~'LI~ 2 m161111'1bb'1~~'U'Vl1 (Exploration) 

~'LI~ 3 m1e:i6u1mb'1~'1\loLJ8611u , 

(Explanation) 

~'LI~ 4 m1"llc.m.1ri1111~ (Elaboration) 
'IJ 

~'LI~ 5 f111'lh~biJ'U~'1 (Evaluation) 

.rr'U~ 1 f11161~1\1Fl11ll61'Uh (Engagement) 

~'LI~ 2 m161111'1bb'1~~'U'Vl1 (Exploration) 

i1rn111Y1 bl"1~'11 mu bb'IJ'l.Jvf11 ufie:i 
'IJ 

(Group Investigation) bb'1~f111bboLJ\loif'Un'U 

1~V111\lnf111 , 

! (Explanation) 
" ' 

oif'UVi 4 f111'1.ICJ1CJfn1ll~ (Elaboration) 
'IJ 

~'LI~ 5 f111U1~biJ'U~'1 (Evaluation) 

61e:i'Wi'Vlc.J1P1161()1'fo'1~b'Vlri1'W1'1~ (61611'\llJ bb'll\le:ie:imll'U 6 ~'U()le:i'U 1~bbn 

7 

1.6.2.1 ~'U'Vl'IJ'V11'U~'U~1'Uri1111~b~11 b ll'U m1b()l~CJ11ri1111~~e:i11'lJe:i\li! m~CJ'U b ~e:i 
... 'IJ 

b zje:i11 LCJ\lri1111~b~11nuri1111-rl mJ 1 ~bn~m111b-LJ'1 he:i~1\loff ~b'1'U 
'IJ 'IJ 

1.6.2.2 ~'U61e:im'1e:iV111 V1iJ bll'Um161e:imde:iv111VliJ~fY'l1llbl"w b~CJ'Umne:i'U 
1.6.2.3 ~'U611'1.J bll'Um1~1u'Vl~mnru51'1 bb'UdA1Yin1'ru1b.U1~15~\;11\;1CJi!m~CJ'U~1ml'U 

, ' 'IJ 

1.6.2.4 ~'W~n~n~~ bU'W~'U()l8'Uzj\l,rm~CJ'Ut?i'e:i\l~n~n~~'11n'IJ'Vlb~CJ'U ~1CJ15m11'11-:i1 
1.6.2.s ~'Ut11m111n u1 -if b ll'U~'U()l8'Uzj\l,rn b~CJ'Uv11n'1m111~b~m-LJ'e:i\lnu~1()1'1~\I~ 

'IJ 

u1~61ue:i~ v11 bb uu~ n-M'IYi~ b~CJ1-LJ'e:i-:inu6111~~'U I 

1.6.2.6 ~'Um1'1.J1~ biJ'U~'1 b U'U~'U()l8'Uzj-:imt11b-de:iV11~~1Yim1b~CJ'U~ll1'V11Y1618'1.J V11 n 
'IJ 'IJ 

v111111~ ~~~61ie:il!b61~ll bb'1~tl1~1'Uf111UWbiJ'Un618'Ub'1'e:i'Vl1~'Ul'ie:i 1 u 

GI J ,qq, .Q. ~ cR .::ii 

1.6.3 ~mUJq'Vl5'Vl1{1nT'H 'jfl'lJ"J'll1flW\;lf11g:j\;l'j 'Vlll1CJ'1\I rl~ bb 'U'Url11ll611ll1'H'l'V11\lf11)b )CJ'U 

1'W~1'U ri1111~m111 b .LJ1 h bb'1~611111t1m~~1'Ul'i1\l '1 ffi~'11nu1~61u m ,.cl m 1 b~ CJ 'U ~1 '1J1ri ru()l 131161 \)] ~ 
" I " 

b~e:i-:i e:i6111n11 b~-:Jb~'Ul'l1 bb 'l.J1 b~CJ1 ~~1~ CJ61~1-:i~'Ul1Yi 1~'11nbb 'IJ'IJVJIYi61eJUl1Yi~~i111~VJ~VJ1-:in11b~ CJ'U 
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flrul'1P11611'11 b~B\I e:im..Jn1'H:a\lb61''U~1bbU';ib~~n ~1'U1'U 20 oiJe:i zj\lij~mH1J::;bU'Ubb'U'lJU';iUCJ '/jtJ~ 

4 ~lb~Bn 

6.1.4 '\.J';i:::~'Vl5 .fl1'Vi'tlv..:lbb~'Un1';i:5'~m';ib"i~'LI~ vtmCJfi .:i fl rum'V'lJi'1'Um::;tJ1'U n1';ibbG'J::;t:-JG'J~'V'l5 
'U ' 

1'11l.lbnru6'1 75/75 

75 ~lbb';in vtmCJfi'I f)::;bb'U'ULu~CJ~BCJG'J::; 75 "1lv\lurn~CJ'Wi'W~5CJl.IPirn~1tl~ 3 ~vh1Jl 
~1 nfl::; LL 'U'U Lu~ CJ~1 n n1';iU ';j::; Lij'U'VH)~ n';i';il.,J n1';ivl1\11'U fa CJ 1 ~J1vt'Ll n"IJB\I LL 'U'U ti mi(~ 1 u\11'U bLG'l::; 

f)::;bL'U'U'V'l~~m';il.ln1';iL~CJ'UiblJ'U 70: 30 

75 ~1V!~\I VImCJfi\I fl::;bb'U'ULtJ~CJ~BCJG'l::; 75 "1Jv\lurn~CJ'Ui'U~5CJl.IPlmnll~ 3 ~v11 

1Jl~1nbL'U'U'V1~61B'Ul~t:-m~l.l~'VlB'Vl1\ln1';iL~CJ'U~0~CJ61~1\l~'U 
6.1.5 ~"tfilth:::~'Vl6~~ VImCJfi\lri1 bb61~\lfl11l.ln11vtiJ11'Wm';iL~CJ'U~"1JB\IUrn~CJ'UV!~.:i~1n1Jl 

'\J 



d 
'U'Vl'VI 2 

I ' 1J I 

~1 bb tJ·H~t11 Vi~-:ir.Ji;i~ar.J'1'11l~vi6vi1,rnTH~t1'U6UB-:Jirrn~t1'U ~1'Vf-r'Utl'rn~t1'Wi'Wl!um.J~n131tJVi 3 

ITT~ t11~~n131fl''Uri1'1 barnn~ bb'1:t:-:i1'U1~ t1~ b~m.Ua-:i~-:i~a 1 ud 
'U ., ,, 

2.1 'Vf~n'1mbbtl'Wnm-:11111~11~1.rr'UYl'W\i1'U Ytl"l. 2551 11'11J6111:t:1111b~t1'U~flru\911"11'11'11 
\I dJI , \I 

2.2 'Vf~l1tl1161B'UflflJ\911"1161\91{ 

2.3 1111~~11~m11J1111b~t1'U~bb'U'U~'Ub'11:t:'Vf1m11J~ (SE) 
'U 'U 

2.1 mrmHwrnm..1mnrn1'jAn'l'!t1"1'U;l'W\i1'W ~'Vl5Am1"ll 2551 n~1J~1'j::fl1'jb~t1'Uriru\91fl!1~191~ 
\I d.S • • 

" ., 
'VI~ 1161IW'jbbl1'U11'11-:11111~ 11131.rr'UYl'U\i1'U 'Vl. Pl. 2551 11'11J'111:t:tl1'jb~tl'U~flru\91 P11'11'11n1'Vf'U~ 

\I dJI , 'U 

,, 
\9111J~11t1.rn'Vl ~-:iu (m:t:vi11-:1~11~161111, 2ss i: 56-57) 

d 
6111:t:Vl 1 :S1'U1'Ubb'1:t: 1111~1b'LI'U1111 

611'j:t:Vi 2 fl1'jl~ 

d Cil <Q 

611'j:t:VJ 4 WllrlnJ\91 

611'j:t:~ 5 fl1'jlbri11:t:~-U'a1J'1bb'1:t:m1m.h~:t:bU'W 
'U 

'111:t:~ 6 Vf 11~:t:/m:t:'U1'U1111vi1-:iriru\911"11'11'11 

m:t:vi11-:1~11~161111 (2551: 60-61) n1'Vf'U~rirun1'Vl~b~t1'Ub~m~t1'U~'U~'Ul!ut11J~11~1~ 3 ~-:id 
' 'U 

(1) :Wm11J~~11'Utle:l~b~tl1tl'U'11'U1'U~1-:i i1m11JboLJ1hb~tl1tl'UeJ\91"j1~1'U rr~~1'U ~e:Jtl(;l:t: 

b(;l'[J tJ 11 n1 ~-:i~:W b(;l'[J~ n1~ 'I b U'U..J 1'U1'U b~1J 1111~61B'I bb(;l :t: 1111~6111J'[J a -:i ..J 1'U1'U ~ 1-:i 6111J11tl~ 1b'LI'Utl11 
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bMCJ1ntJ~1'W1'Ub~~ bl"1~~1'W 'Vll"1iJCJ~ b'1'1Jc.Jnn1~-:i 'i1n~?1e:i\lbb'1~'i1n~?11~·LJe:i-:i~1'W1'W'<il~-:i 1-ffm'i 

tJ'i~mrur111 'W m'i~1 b 'Ll'Wfl1'ibb'1~ bbniJruvi1 bb'1~t11m1~~bMCJ1ntJ~1'W1'W1 tJ1-lil 'W:S11Pl'<il~-:i 1~ 
v ~ 

'Vl'i-:im~lle:ifl vhdl\11 m1CJ bb61::!'Vl'i\lfl61~ b~e:ifl1im.hCJm'i1\111'W'i~tJu~1\I 1 b~CJ1ntJl°111lJCJ11 

~'W~ bb61~tJ~mlPl'i 1~e:i~1\I b vim::!?!~ 'V'l~e:JlJ~\1?11m'i'1tJ11°111lJ~b~CJ1 ntJm'ii'\111tJ1-lit'W:U11Pl'<il~\l1~ 
~ 

'Vl'i\lfl61lJb~ 

( 4) ij 1"111 lJ b -u 11 '<il b ~ CJ 1 n lJ ?I lJ u~ "LJ e:i \I 1°111 lJ b vi 1 n 'U 'Vl flu 'i ~ fl 1 'i bb ~ ~ 1"111 ~ l°1~1 CJ "LJ e:i \I 'i u ' ~ 

?11~ b VI~ CJlJ b~'W"LJ'Wl'W 'Vl'l~5tJ'VlV1'Vl11n-rmb'1~tJ'Vln~u bb~~?11m'i'1tJ1?1lJU~ b vi~1~'W 1 tJ1 -lit 'Wfl1'i1 °IX 

b VllPle.Jmb~~ bbrlU ruvi11~ ijl°111lJb-U1 h b~CJ1 flllfl1'ibb U61\l'Vl1\I b 'i"LJ11°1ru1Pl (Geometric transformation) 
' v 

1'Ub~'i:J\lfl1'ib~'i:J'U"LJ'U1'W (Translation) fll'i?l~Yl'i:J'W (Reflection) bb~~flTrnlJ'U (Rotation) bb~~ 
' 

1111ut-ut~ 

(5) ?11m'i'1l1fl.n1'V'l bb~~ e:i5m CJ~ fl~ru::!"LJ e:J\l'itJ b 'i"LJ11"1ru IPl ?lmlj ~ bb~ ::!?11lJij ~ 
~ 

?11m'i'11 otl?llJ m'i b '8\1 b~tJ\911 bb tb b~m 'i~ll'U?llJ fll'ib'S\lb~'W?le:J\1\911 bb tJ'i a?llJfl1'i b '8\1 b~tJ\911 bb tJ'i b~CJ1 

bb~::! m1vfl 'Ufl1<JbbniJ'1!Vf11~ 

(7) ?11m<J'1n1vitJ\11tl<J::!b~'U b~CJtJ-Uaf11mlJb~mti'uiJ'1!vi1vi~a?1mtJm<Jru nTvttJ\1116m<J 

Pifl~1 bfl'U'i1'U'i1lJ-Ua~mb~~L11 b?l'We:i-UalJ~ L\11CJ 1 oUbbe.JtJ.nij'itJ1\I fl~lJ vi~e:i<JUbb 'U'U~'W~ b vim~?llJ 1~ 
\I 'U \I 'U 'U 

(8) b-U1hfi1flm\l"LJe:J\l-UalJ~1 'Ub~e:i\lfi1bu~m~"LJl°lru1P1 ~5CJ~1tJ bb~~~1'WiJCJlJ"LJa\l-Ue:ilJ~~~\I 
'\J d.9 d.9 'U 

1lJ1~bb'<ilflbb'<il\lm1lJ~ bb~~b~afl1m~e:i~1\lbV!m~?1lJ 'i1lJ~'l1-tlm1lJ-rltJm<J~'<il1<Jru1-UalJ~~11?11<J'Vl1\I 
~ ~ 

m1~f b~CJ1nul°111lJtl1'<il::! b U'U 1 tJm<Jm\11fl1'iuJbb~~tJ'i::!fle:JtJ m'i\91\11~'U h 1 tJ?lm'W m'iru~1\I 11~ 

(10) 1-tl16m'i~VfmflvimmbniJ'1!m 1-tlm1lJf Vifl~~bb~~m~u1tJm'i'Vl1\11"1ru1P1!"11?11P1~ bbm: 

b'Vll"l fo 1~m tJfl1<JbbniJ'1!vi11 tJ?1mtJm<Jru ~1\1 11~a~1\lb vim::!?llJ 1 °IXbVf1'le.J~tJ<J::!naum1\91\11~tJ h 
bb~ ::! ?l~tl e.J ~ 1~ a ~1\1bV!lJ1::! ?llJ 1i.n1~1 bb~ ::!'1'1!~ m~HU'Vll\11°1rll\Pl?11?11wfi tJ fl1<J~a?11<J fl 1 <J~ a 

m1lJvimCJ bb~::!m<Jtl1b?1tJa 1~a~1\1'1nl'i'a'I bb~::!i\11b'<il'U bzjalJLCJ\lm1lJ~~1\I '11tJl"lru1P1P11?11P1~ bb~::! 
~ ~ I 

L11m1lJ ~ VI~ fl fl1 'j m ::!'U1'Ufl1'i'Vl1\l1°1rll\PlPl1 ?l\Pl n tJ b zj'i)lJ LCJ \I tl'U !"11 ?I \Pl~ ~'U I bb~ ::!ijm1~ ~ \11~ b~lJ 
~ 
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m~'Vl'j'J.:J~n"'16m'j (2551: 69-91) 1~rhvt'Wl'l611'j~ m~'j~1'lJf11'jb~tJ'W~ 1'11~1'l'lbb'1~ ... " 
'11'j~fl1'jb~tJ'W~bbn'Wnm.:i '11vifoi1'm~tJ'Wi'Wl45tJl..l~m~1tJ~ 3 ~.:Jm'j1.:J~ 2.1 

" 

611'j~Vi 2 fl1'jll'J 

l.Jl~'j~1'W fl 2.1 ... 

' ' .,. "" ... 
~'W11'l~v.:i61.:i'Vl~v.:in1'j 

ll'l 

'\ll'j.:Jfl'J~'l.Jvn 

2.vi1tJ~ii1~'j~v.:itJ~~ii 

bb'1~'\ll'j.:Jn'1ii 

3. btJ~tJ'l.JbVitJ'IJVlti1vm1ii"il , 

Vl~B'Vl'Ll1vtJ1ii1~'j1'lJ'j~'IJ'IJ 

b~tJ1tl'W'Vl~B~1'1'j~'IJ'IJ bb'1~ 

b~Bn 1i'Vl'Ll1tJfl1'j1~1~mJ1-:i 

b'Vll..11~61l.J 

5.1-ffm'jm~ ri~bm~v1 n'IJ 

fl1'j1~1"W'1m'lJm'jru~1.:i 1 

1~v~1'1bV!l..11~'1ii 

bbflDtlJVl1b~tJ1n'l.Jfl1'j ~'W~~1 bb'1~tJ1mm1"Wfl1'j 
11'1 bbniJtlJvn 1 m111T1m1'jru~1-:i 1 

~ CV x d 
m1iiv11 'j~tJ~'\111'1 'W1Vl'Wn 'V'l'W'Vl 

tJ1ii1~'jbb'1~ri11ii"il b~'Wbb'1~nm , 

' ~CV VCV I 

fl1~fl~ b 'WbntJ1n'l.Jfl1'j'J~ B~'j1611tJ 

~~nruiJ~ fl1'jbbnUt1JVl1b~tJ1n'IJ 

fl1'jll'J bbl;'!~ n 1'jil1m1l.J~ bn tJ1 tl'IJ 
" 



~1':i1..'.I~ 2.1 3.J1~':i~1'Un1':ib~V'U~ ~1~1'~bb~::m':i::n1':ib~V'U~bbn'Un~1..'.I %11'Vl~'UUnb~V'U 
~ " " 

,1'U~5V3.!An~1tl~ 3 (\Ple:i) 

' 
6111~-Yi 3 b':i'IJ1~HU~ 

mm;i1'U fl 3.1 
"' .. .. ' 

e:inrn mb"1 ~1 bm1 ~Vl 

<j'\.J b 'j'IJ1flfWM61eJ~iJ&i 
" 

1im1i'.1nm'W 

(Visualization) 1i 

b'V!Me.J"1 b~~1nuu~.niJ , " 
(Spatial reasoning) 

bb"1~ Hfouu"il1"1eJ~'Vl1~ 

b 'j'IJ1flfWM 

(Geometric model) 

1 tJm1bbnutyvt1 

ll1m;i1'U fl 4.2 
"' 

'IJmm~h.J vh~iJ~ ·m~m~ue:in b':i'IJ1flfWMvti'.1~iJ~ 61e:i~iJ&i bb"1~ 

m1~ bb"1~'Vl1~nm.J 611lliJ&i m"ai'.1n.nTvrnuu"il1ffEJ~ 

.. ""' 'Vl 1~b1'IJ1 fl ru M 'Vl t] '13~ 'U 'Vl 'Vl 1 ~ 

b 1'1J1fl fWM n1 ':i bb U "1 ~'Vl1~ b ':i'IJ1fl fW M 

(geometric model) 1m~e:i~n1'j 
... 

b"1eJ'U'IJ'U1'U (Translation) n1'j 

61~VleJ'U Reflection) bb"1~n1':i'Vlll'U 
' 

(Rotation) 

bbnutyvt1 611lliJ~ m1i'.1nm'Wbbuu"il1"1e:i~ 

'Vl1~ b 1'1J1 flfWM'Vl t]'13~'U'Vl'Vl1~ 

b ':i'IJ1flfWMn11bb U"1~'Vl1~b 1'1J1flfWM 

(geometric model) 1 'Ub~mm':i 

b~eJ'U'IJ'U1'U (Translation) m1 

61~VleJ'U Reflection) bb"1~nTrniJ'U 
' 

(Rotation) 

bb'U'U~U (pattern) fl11ll~ll~'U5 

... 
e:i611Jm1 m1V'l bbf;1~\Jl1 'W~eJllVl~M1~vtirn'1~fl11ll61iib'Vl~ 'IJeJ~b'llM m11~b'V!Me.J"1 tJ'W"iltl ' , .. .. ' 
bb 'U'Ub"IJ~flruM~161M1 

(Mathematical 

model) ~'U 1 bb'Vl'U 

61iie.J"1'1JeJ~rl1MeJ'U 

2. b~~'Um1V'lbb61~~m1ll 

611Jm1 1~uu61iim e:i61iim1 

m1V'J ~1~'Ub"1'1JflfWM ~1~'\J 

b~m.Ue:i~'j~m1~u~mru61e:i~'IJ~~ I b'j'IJ1flfWM e:i'Wmllb"1'1JflfWMbb"1~ 
, I ' 

I ff4n1llb1'1J1flfWM 
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•· d .te:t II o.1 ,8.., .te:t II o o.I o.I ,q 

m11.:i'VI 2.1 3J11i11~1'Un11b -aa'U~ lil1111"bb~::a11::m1b 1t1'U~bbn'l.lm11.:i aTvi-au'Um 1t1'U 

,Y'U~Bt13J~n~1\Jvl 3 (~v) 

rrrn.JV!:!J1EJ bbfl~ 

tl 11 tfl-U bbnu 11JV11 

3. b;m.Jm1vJ'LJmGti.Jf111b;a-:i 

b'1'l.J?le:J\1~1bbth 

4. eJ1'l.Jbbfl~bb'Liflm1lJV!lJ1tJ 

m1'1J'1.le:i-:i1~uu?1l.l m1b :a-:i b~'l.J 

?leJ\l~1bbU1 bbf!~nnw~'l.J 1 

5. bbtl1~'\J'\J?llJf111b:a\lb~'l.J?leJ\l 

~1bb'\.J1 bbf!~t111tfl-tl'bbnut1Jm 
" I.I CV Q.I d 

Y-l1eJlJ'Vl\l\911~V!'l.Jn t1-:im1l.l?1l.l 

b'V!lil ?llJf:.Jfl'LJeJ\ll"11\?leJ'\J 
' 

" 
1 'l.Jm-ai bl°'l11~~-U'm;Jfl ?1m'l.Jm1ru~1-:i111lJV1-:i 

bL'1nLL'1\ll'l11lJ~ Lbfl~L~e:in 1-ffl~ 

eJ~1\lbV!lJ1~?1lJ 

3. tl1b?l'l.JeJeUeJlJfl 1 'l.J1'\.JLLUU~ 
'U 'U 

b V!lJ1~?1lJ 

4. eJ1'l.JLL'\.Jf!m1l.lV1mtJ LLrt~ 

iLri11~~-U'eil.lffffi~'11nm1 
'U 

.... 0 

ri11lJ'1.leJl.lfl n11?1111'1ri11~ 
'U 

m1l.li..i1'1~ L {J'l.J 1 'l.Jm1eiTiu1EJ 

b'V!~n11tU~1\l 1 bbfl~~1tJf111 

~~~'l.Jt'11'l.Jm1~1bu'l.J 

~l\?1'\.J1~'111'l.J 
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d .c:t II QI JQI c:i11 II o QI QI d 

~1'n:i'Vl 2.1 3.11~~!1'Lln1'H ~ti'LI~ ~1"111~bb~::m~::n1~b ~ti'Ll~bbn'Llmn:i ~1Vl~'U'Llm ~ti'LI 

,1'Lli1tit111fln~1u~ 3 c~ei) 

iJllWHiTW fl 5 .2 
"' 

il1\J::bth..1 h1m1 

f11lilm1ru1~€1~1\l 

mm~1'W fl 5.3 
"' 

1. V11fl11:1..1il1\J:: b U'W61JeN 

~"bbl'i"::~1ffieJm'1bnlil~'W 
L vi1 '1 n'W Lb":: 1 i'm1:1..1i 

b~~.n ntJfl11:1..1il1\J ::b ll'W 1 'W m1 

fl1\il m1ru 1~€1~1\l~m Vl\11~:1.J~" 
' 

bb":: fl 11l.Jil1 \I:: b tJ 'W l'llil~'W h 1 'W'1fl1'W m1rul'i1\l '1 fl11l.Jibi'itnntJ~~~bb"::m1l.Jil1\J:: 

'1h 81'Wn111'1lil~'W1 \I 2. eJJii.J118~\lfl11l.lfl"11ilbfl~eJ'W Lll'W m11 i'm1l.l~b~81ntJ~~~":: 

m::;m'Wfl11Vl1\l 

flru\11?11'1\111 

1.1m5m1~ 

VI" 1f1VI"18 bbtlD tu'Vl1 ., 

... ' 
flru~i3!1'1~1 Lb":: 

b Vlfl 1'W 1" m 'Wfl11bbn 

'LityV111 'W'1tn'Wm1ru 

1'11\l 11~€1~1\l 

b Vll.J1::~:1.J 

3.1~LV1~~fftJ1::neJtJ 
' 

o a I ~ ..:::ii ..., 

1. f11Vl'W\il u1::b\il'W bb"::b"tJ8'W"tl€1 

r11ml.lL~mntJ'LityV11V11eJ 

bb\Jrnb\J\lm1:1..1~ bb"::b~eJn 1 .vt~ 

eJ~1\lb'Vll.J1::m.J 

3. '11b'1'WeJ-iJeJ:1..1"1 'W1i.J Lb tJ'U~ 
'U 'U 

'U 

' ' ' LV1t;m1ru~1\l "l bb"::6/l18fl11 

l'llil~'W h1'Wfl11~1bi1'W 

m1n1V1'W1i1U1::b~'W m1b ~8'W-il€1 

r11ml.J m1n1V1'Wlili6m1~n~1 

14 



--
d .ct 11 Q.I JQ.I d 11 o GJ Q.I c:::t 

1'11'a1.:l'Vl 2.1 1111'1'a~Tl.Jn1'ab'a-V'W'a l'l'J'tf'J\;Jbb~::~1-a::n1'ab'a-V'W'abbn'Wmt1.:i ~1'Vl'a'l.J'Wm 'a-V'W 
~ ~ ~ 

,r'WllBVi!Am~ntl~ 3 (~fl) 

611th:.J'11~mh:i 

bvtm::61lJ 

4. b.ff.flT\~1bb'1:: 
., ., ' 

61 t1J '1 fl ~ru 'Vl 1-:i 

fltU\911"11611'11 b 'Ufl1~ 

fl11lJVllntJ bb'1::fl1~ 

i11 b61'Uei1~mh:i 

0 ... .... 

bb'1 ::'U1m1mvt'1 flfl11 
~ 

m::u1'Um1'V11.:i 

fl ru \911"1161 (91 1hJ b zj ei lJ 

LtJ'lrl'lJ\"11611'11 ~'U 1 

6. ~m1llA~~b~ll 

4. ei1'Ubb'l.J'1m1llvtll1tJ bb'1:: 

1 bfl~1::~oLJellJ'1ffi~'11 fl fl1~ 
" 

i11b61'Uel 

.... ~ ~ 

2.2 'Vl~nn11~fl'WflWl'lf11~\Jl~ 

~ ' I I 

el'B'lJ1tJbVl~fl1~UJ\911'l 1 bb'1::'1J1tJ 

fl1~~~~'U h 1 'U fl11~1b'Ll'U 

:ii11'1'1.J~::,J1l''U 

2.2.1 ~ii-a·H1'W::ii'l1~ru'!Jei.:i~b~V'Wbb~::flru~n~ru::e)'Wf7.:i'l.J-a::~.:if'i 
QI ~ • 
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1 'Wm~~~merb1tJ'Umllvt'1fl61mbbfl'Uflm-:im~~fl~1~'U~mi1'U ~-:ib i!'U~~mer b1tJ'U1 ~~ 
'\I 'U al.I , 'll 

l"l rum'VlmlJlJ11J1~~1'U~ n1vt'U~ ~-:i'1::"li1tJ 1 ~er b1tJ'ULfl(;161lJ~~t1'U::'11~ru LL'1::1"lru'1 n~ru::eY'U-W-:i'l.J1::61-:iFI 
, d.I \I " , 

~-:i~ m::'V1~1-:i~n~16m~ (2551: 4-5) 

1) fl11lJ611lJ 11t11 'W ni~~ ei611~ L U'U 1"111lJ611lJ 11t11 'W ni~-ru bL'1:: ~-rn1~ ~ 

l~'U'B~~lJ b 'Ufl1~L .ff .n1~1~1tJ'Vlel~fl11lJA~ fl11lJ~fl11lJL oLJ1 h 1"111lJ~?ifl Lb'1::VJl'31'U::"UeJ'l\Jl'UbEl'lL~el 
" " 

khanitha
Rectangle
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m1 b1VT'il1~e.J1eM b ~e.J'lJ-:il\9\ bb'1::: '1\9\U~'Vl1fl11l..loLJ\9l bbfJ.:J~1.:i I m1 b~ e.Jnfo'Vl°1e.J 1:iJ~'U·ifo~i;:i-ll11 ?111~1 tJ 

'VI~ n b 'VI~ ~rn bb'1 :::fl11l.J '1 n~e.J.:i ~'1e.J\9l"il'Uf111L~ e.J n 1 i15m1~e.J?111 ~ihh:::~V15.n1'1"1 hrn r11il.:i().:i 
' 'IJ 

' 
t:.J i;:i m:::'Vl'UViiJ~ e.J~'U LeM LL'1 :::&1.:ifll.J 

2) m 1l..1?11l..111'11 'Ll m1F\\9l L ll'Llfl11l..1?11l..111'11'Um1F\\9li bfl11 ~,,,; m1Fi~ 

&1.:ibm1:::,,; m1Fi~ e.J81.:i?1~1.:i?111ri m1Fl\9le.J81.:iili"il11~1mnru bb'1::: m1Fi~ L U'U1::: uu L ~e.Jtl1 hJG'im1 
v 'IJ 

3) m1l..l?11l..111'11 'U m1 Lb nu qJ'V11 L ll'U fl11l..1?11l.J11'11trn11 Lb nu qJ'V11 bL'1 ~ 

~LJ ?! 11fl~1.:i 1 ~ Lt:.J :U qJ 1vi' e.J 81.:i ~ n l'i' e.J .:i b 'Vll..11 ~ ?!l.J'U 'U.y1'U _;11'U'll e.J 'l'VI ~ n b 'Vll'l t:.J i;:i ~ ru 511l.Jbb'1 ~-v e.J~ i;:i 
?!11?!'U b 'VI l"1 b oV1 l'iJ fl11l.J ?f l..l'W''U 5 bb'1 ~ nl 'H LJ~ tJ 'U bb 'lJ '1 'l'lJ f.J'I b 'VI~ n11ru ~ 1.:J 61 1 'Ll ?f .:i fll.J bb?l1'1'Vl1fl11l.J~ 

' I " 

LJ1~ tJ n iifl11l.J ~m 1m'Um1u e.J.:i n'Ll LL'1 ~ LLm 'lJu n 1'Vf 1 LL'1 ~:W m11'1~ ~'U h~:WLJ1~~V16m'l"l1\9\ tJr1Tw.:i().:i 
' 'IJ ·~ 

' " ' 
t:.J'1nd~'Vl'UViLfl\9l:fi'U~f.J~'Ubf.J'I ?f.:ifll.J bb'1~~'1bb1~~f.Jl.J 

4) fl11l..l?f1l..11'Hl1'Um11iV!m3~f81~ LU'Ufl11l..l?f1l..111'11 'Um1tl1m~'U1'Um1 

~1.:i 61 1 LJ1m 'Um1~1b ii'U~i~LJ1~~11''U m1L~tJ'U~vi'1CJ~me.J.:i m1b~CJ'U~e:i81.:i~m~e:i.:i m1v'i1.:i1'U 
I " " 

m1l..loLJ\9\LLEi'.:i~1.:i I e:i81.:i L V1l..11~?1l..lm1LJ~ul'l11 ~Vl'Unum1L LJ~ CJ'ULL 'lJ'1.:i'lJe:i.:i?i'.:ifll.J bb'1~?!m'l"I bb 1~~e:il..I 

bb'1~ m1~-:il n'VI~ n L~ CJ.:J'l"ln~ m1l..I 1:iJYi.:i'lJ1~?1.:iri ~~.:i t:.J '1 m~'Vl'U~f.l~'U be.J.:J LL'1~~~'U 
'IJ ·1 'IJ 

5) fl11l.J?f 1l.J11'11'Un111iL'Vlfl1 'Ll fa~ L lJ 'U fl11l.J?l1l.J11'11'Un11 L~ f.J n LL'1 ~ b oU 

b'Vlfl 1'Ll fa~~1'U~1.:i I LL'1~ilV!n~~m~u1'Um1V11.:iLVJfl 1'Llfa~ b~e:im1'W'~'Ul~'ULe.J'ILL'1~&1.:ifll.J 1 'Llvll'U 

m1L~tJt1~ m1~e.Jm1 m1v'i1.:i1t1 m1LLntlru'Vl1e.J81.:i?1~1.:i?111ri '1n\ile.J.:i L'Vll..ll~?!l.J Lb'1~ilriruu11l..I 
\J q,, 'U 'I 

v Q, ' QJQ,' 

1) 1n'1J1~ l"ll?!'U n~~w 

4 CV ' Cit. 

2) 61lf.JG'l~CJ?!'OJ1~ , ....... 
3) l.J1'UCJ 

4) 1~b~tJ'U~ 
'IJ 

5) e.J8e:i81.:i'l"lmVltJ.:i 
'IJ 

6) :iJ.:i~'U1'um1v'i1.:i1'U 
' 
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8) ii~l'l?f151'Hl.J~ 

'Wel ff'11 n-d' ?Im 'WPi n'r:ll?f ll.ll'rn n1V1'W ~fl rufl n'r:lru~ il'WVl\ltJ'J~ ?f \lrl b ~ii b~l.I 1 ~ 
' 

rn'J?tel'Wflru1>1Pi1?11>1{~th~m.Jfl11ii'11b ~\J~el rn'J?11m'Jt11 ~i:rm~CJ'Wl.Jel\l b ,:;'W11flru1>1 m?11>1{b ll'W 

~'l~iifl11iiviii1CJ1ii 1 'li n'J~'U1 'W n l'J~tJ'J~ nel'U 1 tJ ~1 CJ'Vl 'J'r:f 5 'U'Vl vi fl n nl 'J~~ '1tlVl~el nl'JA~ r11'W1 ru 

~1 CJ l'l'Wbel\l 1 'W fll'J b~CJ'W fl1 'J?f el'Wflrul'l 1"11?11'1 n 'UU'1'1U'Wi!'W n\J mii fll'J b~ CJ'W fll'J?I el'Wir'Ull b U'W~\l~ 
' 

"11"1ruel81\l ~\! zj\l~el 1~11 b umfl ~el\li'.i el'Uel\l rn'J b~ CJ'W n~ CJ m b umriiu'Vlu 1'\111 'W rn 'J b~CJ'W rn'J?tel 'W 
v '\J " 'U 

~\li1'W15 rn 'J?tel'W'Uel\lfl 'J~ \! b iJ 'W~\!"11"1 ru b ~el 1 ~,:r n b~ CJmn~ rn 'J b~ CJ'W~ bb~ ~ b .LJ'11'11'Wii1 'Wii~"U el\! v v v 

b -delvi11·1nJ'W I ii0 ~bb mfi~ b~CJ1 nu vi fl nrn'J?tel'Wflru1>1m?11>1{vimCJvi1'W~\l.Q 
erii~'J ~lfl'Wel\l (2553: 8-10) 1~n~115'1viflnrn'J?tel'Wflru1>1m?11>1{~'111"1~ ~\l-d 

( 1) ?tel'W 1~~b~CJ'Wbn~ii1'W~Pitlvi~el1~fl11ii~'V11\lflru1>1Pi1?11>1{'11nrn'Jfi~bb~~ii?i1'W~1ii 1 'Wrn'J v v 

vll n'1 n'J'Jl.Jtl'U ~~'W 1 otlfl11lJA ~LL~ ~rllflllJ~ir rn~CJ'W?l\!G1CJ L U'W'\.J'J~ b~'W L 'W fll'JeliithlCJ b ~el 1 m~ v 

' ,, 
(2) ?lel'W 1 ~~b~ CJ'W b ~'W Lfl'J \l?f~l\l'\111\l fl rul'l l"ll?f 1>1{ fl11l.1'1l.l~'WB bb~ ~fll llJ l'i m tj el\l'Uel\l L tlelV!l 

v 

'Uel\lm1ii'1ii~'U6 -w\l noti'U Lb~~~iJl'l m1ii'1ii~'WB'Uel\l~tJ~b vi~ CJii'llu ~1'11-1 1 
(3) ?lel'W L~CJA1'1'111'1~ 1 ~irm~CJ'WL~CJ'Wel~ h (what) Lb~~b~CJ'Wel81'1h (how) ii'W~el~el\lrl1'1'1 

,, 
b 'Ll elVlll'lf 1 bb~~ m~u1 'W rn 'J b~ CJ'W 

( 4 J ?tel'W t~ CJ rn'J 1 oif~'1Vi b ll'W~Lln'J'Jii el5u1 CJmiin'J'Jii vi~el rn 'Jv111 'W~\l~ b ll'W'W1iin'J'Jiim n 1 

b th.!'W 1lJ5'J'JlJ~~1 CJ~'UVl1el~€l~ '1~ ~'U \9l'U 1 rn11~ii1n~'U ~\ldL ~ eN'11fllJ L 'U~l31tJ'V11\l fl ru\911311?1\91 { 

'Ul\leJ81'11lJ?t1lJ11flVl1~€JlJ1eJ5'U1CJ 1~ 

(5) ~~n'1m1iin11?1e:i~ t~CJfil1'1'15'1tJ1~?1urn1ru Lb~~ m1ii~~'W~l'W'Ue:i\l~ L~CJ'W v .... v 

!I m1 CJ'Uflfl~ !Im ll'Wn~ii rn1!1 n~n'r:l~8el CJ'Vll'1flru1>1l311?1\9l{ bb~ ~rn1!ln~n'r:l~11iiL ~mbnu~vi1~ ' , ... ., ,, "" 
6lf'U6lfeJ'WlJ1fl'U'W 

(7) ?te:im~e:i 1 ~i:rrn~CJ'Wbn~~n'r:l~rn1fi~1bm1~~b~mbnu~vi1 ?11m1t11 ~rn~t:.im zje:iii LCJ\l 

~e:i?11'J bb~~fi~e:i 81-1?1~1\l?t'J'Jri 1>1~e:i~'1mn~m1iie:imn~e:imn L ,:;'Wbb~~L111 tJfi~l'ie:i 
v 

(8J ?t el'W 1 ~,:r rn ~ CJm ~'W fl 11ii~ii~'W5'J ~ vi11\!flru1>1Pi1?t1>11 1 mX e:i\l b ~ CJ'W nu fl ru 1>11311?t1>1 {1 'W 

~1mh~'111'W 
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( 11) '1\lbfWl bb'1~th~bij'Ufl1'H~EJ'Ui bb'1~A11lJb~1h'tle:i\l~b~EJ'U'tlW~b~EJ'Ub 'U~el\lb~EJ'U 1~rn1-if 

~1~1lJ~'U~~~e:Jfl1J~~AEJUfl~ 
I " ' 

'Ue:imnnd tJYl'U Yivhm'1 (2539: 39-41) 1vi'b?t'Um11~nmJ?le:i'Urirul'lm?11'11 ~.:id 
' ' 

(2) bu~ EJ'U\!1mU'U1lJ'BJJlJ 1 U~JU'BJJlJ 
\I \1\1 

(3) ?te:i'U 1 ~'1ii~'U6m1iifi~ b~e:iri1viuvi1'Ub~e:i\11~nri11\l~viuvi1'U1 ~'V1ii~ 11u11iib~e:i\I~ 
\I 

b V1:WeJ'U fl'Ub -tf 1 b lJ'U~lJ1 ~~l] 
\I 

'U'Vlb~EJ'Ut11?l'U h 

(5) 1 im1ii?t'U h'tle:i\l~b~EJ'Ub llt1\l~b~iil'i''U b ll'Ubb 1\1~'1 h~'iiJ~b~EJ'U 
\I • 

(7) b~eJ.:i~'1ii~t16n'Unri11?1e:i'U 1 u~~mJ 1 n'U 

(8) 1~~b~tJ'Ul.le:J\lb~'Ll1m'l?l~1\l 1lJ1"tib-LI''Ubbl1ibdeJ'V11 
\I 

(9) 1l.Jm1b U'Ub~eJ\IEJlnbn'U 1 u ~?le:J'U'U1\IA'U"1leJ'U 1 m\l'Vl~t!lfl ~ bn'U?l1J~fl1Jb~EJ'U~~rl1~'U~ 
" I " 

11;.:im\lvh 1 ~~ b~tl'U~ b~tJ'U~e:i'UV!eJ~eJEJ bbl11~1~ b~tl'U~b~EJ'Ubn.:inm\l\!~"1le:iu m1\l~~\lb?l~lJbtJm1EJ 1 u 
\I \I 

o o) ?teJ'U 1 ~'Ll m ~tJ'U ?11m 1~~1.u ei ?t iu11?) I?) 1 tJ \91 'Ub ei.:i m1EJfl1?11ei~1.:i~'11 tJ 1 1?11 e:i ~1.:i \l'W 

'Llm~EJ'Ub~'WJU LLuu 'iiJ~"ti1tJ 1 ~'Llm~EJ'U?11u11?) e:i~1~uue:imn'W 1 umJb~e:in15mJ\111\I ~ ~?leJ~ri"'e:i\I 
" ' I 

"' .., "" 
fl'Ub'We:J~l 

( 11) 1 ~~ b~EJ'U'1\l:We:iu500'U~\1~"1111?)1~tJ'1\l:We:iu5u1i'iiJ~\lbb'1~u~~bijt1m~u5Wi'iiJ~\I 

( 12) ~?lei'Wm~\l~:nm~l.lru-LJ''W b ~ei"ti1EJ 1 ~u1~tJ1ml"lb 'W~ei.:ib~tJ'Wi11b~EJ'W~\l~'W m1l.Jri11 
\I \I 

II ..::ii d .c:!i1 ti d QJ I 

( 13) ~?leJ'WA1~\l~lJri11lJm~l'le:i1mmb'1~l'l'Wl'l1BEJ b?llJB 
\I \I 

(14) ~?lei'Wm~l-1~'Ubb?l1\ll-11m1l.l~b ~lJb~lJ b ~e:i'iiJ~tl1~\I Lb u'1fl1 l-1~m~1EJvie:i~1 ~~ b~EJ'W bb'1 ~ 
\I \I \I 
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Arul'l~16'11'1~~6'1€1'Ufl11b ti~ LB fl16'11 Vi~ b~CJ'U 1~fi ~ bbtlU n 1Vf1~1 CJl'l'UbB'l t~ CJ1°11\l-:i~-:im1:1..16'1'W 1 '1 brn:; 
u u ·~ 

~W51'U"tl€J'l~ b~CJ'Ub YiB b zj€J:l.J LCJ-:i 1 '1J'1fl116'1~1'1€l'lrlfl11:l.JTI 'VllJ 6'1~1'l'lJ11CJ1fl1~1 'UVJ€J'l b~CJ'U 1 Vfi.11 b~CJ'U 
d.S '\J \I '\J 

bvlB 1Vf~b~CJ'Wi1m1:1..16'1"tJ6'1'Wfl1 'Um1b~CJ'W l1€i6'11:; 1 'Wfl11fi~bbti'u ruV11~1CJl'l'UbB-:i bb6'l:; 1 Vi~ b~CJ'Wm€lm6'1 
'U , , "' \I 

tl1 b6'1'1W bb 'U'J fi~ b YiB 1 VJbn~ fl11 bb6'l fl b 'IJ~ CJ'U bb6'l:;"tl CJ1CJfl11:1.JTI Vf~ n~'l'1'U 6'11:l..111'1'Vl1oLJ€16'11'tJ1~~1 CJ 
u ' 

l'l'U rn-:i zj-:i~6'1€l'U'1:;Vi1V1-U1~bU'U~'tJ'ifl~11 Vfl°l1bb'U:;tl1 ~bb'U:; 1 'WoLJB'lJn'W~B'l"tle:J'l~b~CJ'U bb6'l:;~~bl'l~CJ:l..I 
u u 

iJ1~6'1'lJm1rum1b~CJ'U~~bb 'IJ6'ln 1 'Vll11 Vf ~b~CJ'Ui1A11:1..1~bb6'l~Vi'fl~~~~1 bum YiB 1 Vf bn~m1~w.i'U11~b~:1..1 
u u u 

2.3 nT'a~~rhin11lJn11b~'-''U~bb'U'U~ub'11~V11ri11lJ~ (SE) 

2.3.1 r111lJ'VllJ1 '-l'tlel 'lfl11'1el'Ubb 'U'U~'Ub'11~'V11rl11lJ~ 
u 

fl11~'Ub6'11:;V11m11J~ (Inquiry Method) iJ~b~CJnzje:i~1-:i 1 tl'U€1€Jfl 1'1.J b-d'U "fl11~'lJ6'11'U" 

"m1~rn6'11~" "m1~ml'U" "m1~'lRn'W6'1€J'lJ6'11'U" "m1~'Ub6'11:;V11m1:1..1~" GS-:ivifl~e:ii1m1:1..1V1:1.J1CJ 
u ' 

b~mn'U b 'W11:;i1V1~ flm11 mub V1i1e:i'Un'U 1 'Um1i~CJfl~\I~ ~i~CJ 1 -Ur1111 "m1~'lJ b6'11~V11m1:1..1~,, ., u u 

611V1fo m1~rn6'11~V11A11:1..1~i1rn Vf ri11:1..1V1m CJ 11'Vlm CJvl1'U~-:i~ 
u u 

b 'Vll'l t:-.16'l '1'W A'U'W'lJ m 1:1..1i bb 'U1vi1-:i 1'Ufl11 bbm "tJU C1JV11~ ~fl 191 e:i-:i ~1 CJ l'l 'U be:i-:i 6'11\J bu 'U'VI~ n m1 fl!J bnrusvi 

VI~ e.JlB fl 111 'W fl11 bb fl U ill'Vf 1bb6'l~6'11:1..111t1tl11'IJ'IJ1:; CJ fl ~1'Ufl11fl'J'lJ fl:l.J 'tJ-!''lJ'tJ 1 \I b 'tJ ~ CJ'U bb 'tJ 6'l \IV!~ €1 
Q.I , , , 

6'1~1-:i6'111r1~-:ibn~~e:i:1..11 'W6'1m'Wm1ru(;h-:i 11~e:i~1-:in1'1-:i"tJ11-:i 

ci'1t1'ni'lf1m1bb6'l~ml'l1~1'Um1Pin~1 (2548: 32) 1m Vfm1:1..1V1mCJ11 b ll'Wm~LJ1'Um1 
"' 

CV 1J I .:::ii d I.I t{ !.Ill 

1LJ1e:im-:i:1..1m1:1..1V1mCJ '1\16'11:1..111CJ6'111-:ie:i-:iAm1mmCJl'l'Ube:J'l 
u u 

1ru1 'IJ1:;"111n6'l (2ss2: 32) 1mVfm1lJV1lJ1CJ11 bU'Um~u1'Um1b~CJ'U~~bu'Um1 
u u 

~w.i'U1m1:1..16'11l.J11CJ 1 'Ufl11 bbnurnV11 ~1CJ15m1!1n1 Vf ~b~CJ'U~~ nm1Pin~1ri''Uri1'1 V11m1:1..1~ 1~w v~ 'U 'U \I 

~6'1€l'U~\lr11ml.lm~l'i''U 1 Vi~ b~CJ'U 1 -Um~'lJ1'Ufl11Vl1\lm1:1..1fi~ Vil b 'Vll'lt:-.16'l'1'UA'U'W'Um1:1..1~V1~e:i bb t.11vi1-:i 
\I ' '\J , '\J 

1 'U fl11 bbm "tJU ClJVf 1~~ nl'i'e:i-:i~1 CJ l'l'Ub'i.J\I 6'11U b U'U'VI~ fl fl11 fl!] bfl t1.Jsvl'Vl~e.J15 fl111 'U fl11 bbtlU ClJVf 1 bb6'l:; 

6'11m1t1tl11'tJtJ1:;CJfl1'11i'IJ1~ LCJ'lft.11 'U m1m'lJA:l..I 'tJ-!'LJtJ1-:i b tJ~ CJ'Ubb U6'l'l'Vl~B6'1~1-:i6'111r1 ~-:i bb 1~~ e:i:1..1 ' , , 



20 

ill"lm LL 'U:l.J:l.Jru (2554: 141) 1"1l Vfm1:1.JV!mff-J1 b tJ'trn11v11L 'W'Wfl1'H1tJ'Wrn1?1eru 1~m 

~m:i'W m~M''W 1 Vi~ L1 tJ'WLnl'lr\'1 m:1.J Lnl'lm 1:1.Jf\l'l LL'1~ '1\lii mL?11\IVt1ri11:1.J~ L Yle:i'l11mu 1~m '1 Vt11"11 \?! eru 
'U , 'U \I 

Vl~e:i-U'e:i611iJi;i'1tJ\?l'WLB\I 11'ltJv1~61e:i'W'li1tJrl1'W1tJm1:1.J61~l'l1fl1 "Wm1L~t1'W~i;i'1'Wvi1\I 61 1 Vf LLri~L~tJ'W L 'li'W 
, "" "' I 'U 

1 'W fl11~UA'WV!1 Lb Vl'1\lfl11:!.J~ m1Pim~1ie:i:1.J'1 rn11 briJl~,_.; fl11611UoLJB:l.J'1 rn1e:iiiiJ11tJ 1~LLEJ\l'V11\I 
\I \I , 'U 

611m1'11 mfim1~u b611 ~V11 m1:1.J~i;i'1tJfll1~u1'W rn1fi''UV111"11 \?! e:iu'Ue:i\lu t1JV11 zj\I b~mn n rn 1~111 :u 

A'W'Vll~\I~~ v\I rn 1 b~ tJ'W ~:u1 nun 'Vll'Vl~ e:i.LJ a 61 \I~ tJ~u fl b~ tJ'W ?!'W 1 :u rn J"e:i5u 1t1bb'1~61 J"u fi1 \?!au :u1flfl1 J" 
~ ·~ ' 

1n~mfl1J"b~tJ'W~d~\9ll'W1~'WLl'ltJ (Lawson, E., 1995: 233-245) 1riJ"\lfl1J"iJfou1\I 

'V!~fl~\?IJ"l'Vlt111"1161\?l{ (Science Curriculum Improvement Study Program: SCIS) UJ"~ne:iui;i'1tJ 

3 ~'W fie:i .ff 'W~1J"1'1 (Exploration) .ff 'W61~1\I (Exploration) bb'1~.ff'WA'W'Vi'lJ (Discovery) bb~iiri~ bU'W 

'11'W1'W:l.J1fl~~\11lJb-U1h 2 .ff'W\?IB'W'V!~\I fie:i .ff'W61~1\ltl'lJ.ff'Wfi''WVi'lJ ~\l,!'W (Barman, C.R. and 

Michacel, K, 1989: 29-32) 1~iJ~uiJ,\lblJ'W.ff'UG11J"1'1 (Exploration) -ffmm~t11:1.JL'WVll"ltl 
(Concept Introduction) bb'1~.ff'WUJ"~~n~faJ L 'WVl!"ltl (Concept Application) ~e:imun1'Vlt111"1161\?l{ 

M~l'lbb U'1\l~'Ubb 'W~t11:1.J 1'UV11"1tlb tJ'W.ff 'Wbb w~t111"11~1rl'n 1 (Term Introduction) i;i'1m Vl\?le.J'1~l1 m 
·~ ' ~ 

?11m1rnb 'W~°Ll1 Vl~e:ie:i5u1 EJl"11'11ri'qJ Vt~e:i'W EJ1:1.Jr11Pl'ViVi Luvn~ 1 Vf nuu m~ tJ'W bbviiJ1 'Ii bb 'W~L11:1.J 1 'W'v11"1tl 

1 Vi bbriU n b~CJ'U b 'ViJ"1~U fl b~ tJ'W~ f)\I b U'U~A'U'Vi'lJVl~ B6'1~1\l:l.J 1 'WV11"1tl~1 tJ \?l'UbeJ\I bbvl eJ ~1\11 Jn \?11:!.Jii~ 
~ ~ 

tJ1ub tl~tJ'WzjB'UB\l~'W\?IB'W~ 21 Vf b 'V!lJ1~'1l.J~\l~'W ~\lb~'W m1'U (Carin) 1~tJ1'ubU'U~'U'1~1\ll.J fo~l"ltl 
(Concept Formation) ~1'UB~'lJ~'1ri11\?l (Abruscato) 1~tlfobU'U~'W 1~lJ1zj\ll.J 1'WV11"1tl (Concept 

I I.I IJ' I.I I tJ t I 

Acquisition) '1~~\I bfl\?l b i1'Wl1l n~ m fl1 J"b~ tJ'WYlfl'111:!.J1Vl\I 3 oLJ'U\?IB'Wii6iJ'W\?l eJ'WYl?IB\I b vl1iJ'WYiii~e:i 

bb\?l n~ 1\1 n'W bbvi r\'1e:i6u1CJ1n~ b~ tJ\I n'U 1n~ m fl 1J" b~ ~J'Wf dii~ m~H1.1~ b 'Vfiie:i'W bfl~ tJ161l1'W bbvim~.ff 'Wii 
... 

0 Q.I CV c:i 

'11J"~'11flqjl'l\l'U 

2.3.2.1 .ff'UG11J"1:u (Exploration) blJ'W.ff'U~um~vmlJ'W~tlijlliln:umJ":i.J Ll'ltJfl1J"~\lbfl\?l 
~\lr\'1m:wbb'1~fil'libriJ"1~,,; G11J"1:u'Vl~B'Vll'l'1B\I LnuJ"1uJ"1:1.Jie:i~'1 :umY'W'Vin Ll'lCJe:i1:uuiju~n:umJ":1.J 

b U'WJ"1 tJ'lJflfl'1Vl~m lJ'W n~:w b~ fl miiu'Vl'lJ1'Vl b U'W~rl1'W1 EJm1:w61~m fl fie:i~\I bn \?! ~\lr\'1m:w b ~a 
, , 'U 'U 
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2.3.2.2 ~'Ubb'U~t11~1A'ry!.fr'U61~1\l:Wb 'UYJP1°LJ/~'U1~mzj\l:Wb 'UYJf'l°LJ (Term Introduction/ 

Concept Formation/Concept Acquisition Phase) bll'U~'U~fl~ij'U'Vl'Ul'Vl~\l b\?lCJ~\lr11m:wm~~'U 
bbi;J~~bb 'LI~ 1 i-1-Um~CJ'U~\?lbzjei:w LCJ\l~\lm~ufi~1 'U~'U611':i1'11\?l CJ\Pl';ibb 'U~t11bbi;J~ei6u1CJr11~vrv1~~1A'ru 

~ ~ v 

'1lei\l:w t 'UVi'PltltTtJ i b~ei 1 v1-Um~CJ'l.J..ij'(?)b~CJub~CJ\lm1:w~\?l1 vt:w1'l.Jm';iri''l.J'V'l'Ubbi;i~ei6u1CJ:w1 tJV!f'ftli!tJ i 

.rrud fl';j bbi;i~'l!m~CJ'l.J'1~nu fi'1:w'W'tJ5ntJ b ~eiri'tJvt1:w 1 tJVf f'ftl'11n-!Jei:wmbi;i~ m';i61\l brw11 tJ.frtJ~1';i1'1 
~ ~ ~ 

2.3.2.3 .fr'l.JU';i~~fll))1i:w1'1.JV!f'!tl (Concept Application Phase) bU'l.J.rr'l.J~fl~m~~'l.J1v1 
-Un b~CJ'l.J'l11:w L 'l.JVlf'ILJ~rl'l.J'V'l'Uvt~ei bn\?l fl1';jb~CJ'l.J~bb"'1:w1LJ-;j~CJ fl\)11m'l.J61tn'l.J fl1';iru1vt~vt~eiun1vt11 VI~ 

~ , ·~ 

eJ'l.J'1~v'h1 v1'1! m~CJ'l.J'1JCJ1CJm1m-!l1h 1tJ:w1 tJYl13!tltTtJ jmn~\l:fitJ.frtJdb utJ.frtJ~'I! m~CJ'l.Jnu'Vlu1'Vl~\l 
,, 

I q V QJ 0 

b 'tf'l.Jb\?lCJ1fl'U'1J'l.J611';i1'1 

1'Llll fl.f'l. 1990 uTfo:W'U (Barman) 1~~\?lbbUE;J\J'W'l?ll'l.Jll!]..ij'mm';ib~CJ'l.Jfeieimll'LI 4 .rr'l.J 

(1) .fr'l.J'11';i1'1 (Exploration Phase) 

(2) .fr'l.Jbb'l.J~t11:wb'l.JVIP1tl (Concept Introduction) 

(3) .ff'l.Ju';i~~n~:wb'l.JYi'f'ftl (Concept Application Phase) 

(4) .ff'l.JU';i~biJW:mbbi;J~eii1LJ';i1CJ (Evaluation and Discussion Phase) 

zj\l~ei:w1-Un1'VlCJ1f'f1611)){'U1\lfl'l.J 1~~\?l bb LJi;i\lzjm U'l.J 4E u1fo:w'l.Jbbi;J~ Lfll))1{ (Barman, 

C.R. and Michacel, K., 1989: 29-32) 1~bbfl 

(1) .ff'l.J'11';i1'1 (Exploration Phase) 

(2) .ff'UeJB'U1CJ (Explanation Phase) 

(3) .fr'l.J'1JCJ1CJ:WbtJVlf'lLJ (Expansion Phase) 

(4) .frw .. h~biJw:m (Evaluation Phase) 

~eim 1 tJu fl. Pl. 1992 bfl';i\lfl11Pin~1P116'11)){mi'n'1m1'VlCJ1f'f1'11)){6'11'1J1~11'VlCJ1'1JB\l 
~ 

61vt-r~m:w~m (Biological Science Curriculum Studies: BSCS) 1~u-ru1!]~mfl1'Jb~CJ'l.Jie:ie:imlJ'l.J 

5 .ff 'LI vt~m~CJ ncie:i11 SE b ~m U'l.Jbb 'l.J1'Vl1\l'11vt-ru 1 ie:ie:imb uum1~\?l fl1'Jb~CJ'l.Jfl1'J61tJ'l.J1'Vl CJ1f'f1611))TI v1 

bVl1J1~61:W~\l;'l.J b\?lCJ 5 .ff 'l.Jd ('1!'1.JViCJ1 Ljt1Jbfl~tl'U, 2540: 13-14) 1~bbfl 
(1) .ff'l.J61~1\lfl11:W61'1.Jh (Engagement Phase) 

(2) .ff mh11'1 (Exploration Phase) 

(3) .ff'l.Je:iB'IJ1CJ (Explanation Phase) 

(4) .ff'l.J'1JCJ1CJVl~tllh~~nl))1 <ff:w foVi'Pltl (Expansion Phase) 

(5) .ff'l.Ju'J~biJ'ue..ii;i (Evaluation Phase) 



I 

::; 0 I.I I .::::ii 

1. 'V'UtJ1b'V1'1'U'Vlb'jlJ'U 
'U 

(Engagement 

Phase) 
:; 0 

2) 'LJ'U'11~T'il 

(Exploration Phase) 

3. oLJ'Ue:J5'U1CJ 

\J 'VI \J 1 'VI fl~ 

3. W\lbb!;l~~.:nn\?ltJ5~:w~w5'Ve:i·:rwm~CJ'U 

4. m:wf11m:w b vi1~'11 b U'Ub ~e:i 1 ~'l!n b~CJ'W 

1~~'\.J b'11~eJ ~1\lijViPl'Vl1\l'Vl~e:J b .LJ'l~e:J\I 
., 

L'ln~m.J 

5. 1 ~b'JmLLni1m~CJ'U1 'Un1~L.LJ'1~\1Dt1j'Vl1 

6. tJ5u1i\?l'UL'1lJei'U~tJ~n~1 Lbn'l!m~CJ'U 

! (Explanation Phase) 1~f11t1CJ1:W~'JCJA1~~'1Je:J\1Um~m..1be:J\I 

:; "" 4. 'lJ'U'VCJlCJ'Vl~eJ 

LJ~~ CJ n\?l1.V:w 1'UV1P1°LJ 
i ' 
[ (Expansion Phase) 

2. m:wm'Vl~mnm~e:i 1 ~'l!m1CJ'U~LL"il\I ... 
:w 1'U VJ Pl tl 

3. Ltl~1eim'11 ~i1rn~CJ'U1~i 

tJ~~'1'Um~ruL~:WLU'U~1'U'VeJ\ln1~e:i5u1CJ 
"' 

:w 1 'UvrPl-um~A''U'W'U 

4. 1 ~f11t1CJ1:W~ b U'ULL '\J'U Lb~'U'Vl~e:ie:i5'U1CJ 

bb!;i~bb'1~\ILL~'U~\IL ~e:J 1 ~'\Jrn~CJ'U~LL"il\I 

:w 1 'UVJPltJt!'U ~ 
1. m~'Vll\11~iJm~CJ'U1 itim:wPi'-wvi 

bb~'U~\lbbr;i~r\'1e:i6u1CJ t'U.fr'U~ 3 

1. ei5'U1CJ:W 1 'UVJPltJ 

2. 1 ~t1CJ1:W'Vl~eJfl1\?leJ'U 

3. YW1'1~'\J 
'U ' 

2. 'U~W1CJ 

3. ue:inf\'1\?le:J'\J 

4. ue:in'Vl~e:ie:i6u1CJ15 

~1bti'Um~bLnUttHl.l1 
"" 

5. ueini1m'iCJ'U11tJBtm 

~~ 

6. 1 ~-Ue:i:wr;i'Vl~ei-UmVi"il"il~\I 
'U 

" dOGJ.r:::il c:il SI 

7. "ll'Ul'UnL~CJ'U'Vl!;l~'LJe:J 

L~-emnut1J'Vl1 

f\'1ei6u1 CJ'Vm'I! m1ti'U 

2. bb 'U~'l11:w 1'Ul'l'P1tl'V11e:i 

V1n~~~1~L~ti1.LJ'e:i\ln'U~\I 

i. t~f\'1\?le:iuL~mnuDm:w 

2. ue:in11'\Jm1CJ'U~~ 
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~1'j1-:I~ 2.2 'jUbb 'UtJn1'j~v'U'!lv-:i Lfl'j-:ln1'jfln~1VJ~n~~'j1'Vlti1fl1~~i ~1'!11~11'Vlti1 
\I \I 

'!lv-:!~'Vl~;ie:m.1~m (BSCS) : 'U'Vl'U1'Vlfl'j (~e:i) 
~ \I 

5. ~'UtJ1~dh.1t-J6'1 

(Evaluation Phase) 

'U'Vl'U1'Vlfl'j 

Vlf'ltJbbG'l~Vlfl~~ 1 'U'1'11'Ufl1'HU1 Vfl.J 

3. ~\lfl1'111J 1 ~i!m~V'U'VlUVll'Ufn11J 

L.rr1 h"ire:i\l~'U (L tJ~vrn V11Jei'U~111'1Bn 

Fl~\I) b°li'U Uflb~V'U~eJ~ h vl1 l1J~\lfl~ 
\I ., 

b °li'Ui!'U 

\I 

4 . .1'M'nm bbni! m~cJ'U 1 'Umwu1~\lu ~m 

5. tJ5u'1it'l'Ub~llei'U~Lffo~1 bbnU flb~V'U 

2. ~\ll"l1m1JtJmmll~ L°li'U 

- vi'1 L1JUflb~V'U~\lfl~l1 ..... 

- 'Llm~v'UllV1~n~1'Uei~ 1 ·n)1\I ... 
- 'Llm~V'U'1~ei6u1v 1~eiv1\l l 1 

3. rl'UV11V1~n~1'U~'Llm~v'UL tJ~v'U ... 
A111JA~ bb6'1 ~'l'Hl~ m'rn 

4. ~\lbflt'll1'Ll m~EJ'Ubil~ m1tJ1:;EJnt'11 off 
' 

1J l 'UVJl31tlbb6'l:;Vf n~:; 1Vf~V!~ei1~ 

5. tJ1~LiJ'Um11J~bb6'l~Vin~:;"IJei\IUflb~V'U 
\I 

., "' 
4. :St11i!m~v'LIVi6'1~-rr'U 

L~mLnu~V11 

5. ei6u1v15~1LU'Ufl11 

LLnu~m 

0 ., ' 

1. 'V1~'1el'UF11f'!'W'Vlbb6'1~ 
., ~ .. 
"Um 'V1'1'11\I 

2. ~bb'U~m11Jf1~V1~ei1l1'LI 

Vlf'l'U1Vf~ 

3. '1~1\lfn11J'1'U'1'UVl~ll 

lfll'U 

4. ~\lb'1~1Jm1ei1itJ11v~ 

1~~1J~'U5nu1J 1 'LIVif'l-Ll 
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m1'1ei'Ubb'U'U~'Ub'11:; bbU\lbU'U 3 tJ1:;Ln'Vl ('11'Vl~ 1l6'll"l1 bb6'l:;ei1Vlv 1J6'tl"l1, 254 7: 137) 
, \I \I 

2.3.3.1 Passive Inquiry fl11'1eJ'Ubb'U'Ud~'1eJ'U'1:;bU'U~m1Jt111~vll~b~V'UbU'U~1V 
\I \I \I 

t'lel'Ub u'U611'U 1 Vfru bb!Ji~'1ei'Un'1~'Wv1m1Jm~!Ji''Ub~ei'U 1~~b~v'U1~~\lfi'1m1Jeivb'11Jei '11u~ei ~'1ei'U'1:; 
., '\I " \I \I " \I 
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2.3.3.2 Combined Inquiry rn·rnm.tLL'IJ'IJ.Q~\l~?fmJLL~~~L~tJ'Ulil~Lll'U~~\lrl1m:ufie:i 
~ ~ ~ 

~?f€J'UliltLll'U~~\lrJ1m:U ~€Jtl~t 50 LL~t ~L~tJ'UliltLll'U~~\IA1m:u ~€Jtl~t 50 fl1j?f€J'U"lli1~ffim 'U 
'U 'U 'U 'U 

1e:irn?t~~L~tim~:ufi'mAtin'IJ rn161i'nm:u~?1e:i'Umn:ff 'U zj\l'OJ~L ll'U'1i1\1~~?1e:i'U 1~ n~L~ti'W 1 ~~'lr11m:u 
'U 'I 'U 'U 'U 

~ b~ti'WA~rie:i'U rn1m:u~?1€J'WLL~tvi~mb~1ru f1e:i~?f€J'WYm1t11:u1:u '1 ~r!11?1 e:iu bL~'OJ~61'1L?f~:u vi~mn:u~e:i 
'U 'U v 'U 

L ~e:i 1 ~~ L~tl'Ufl'U~'Ur111?1e:i'IJ~1 tl\?1'UL€1\IL u'U611'U 1 viru 
~ v 

2.3.3.3 Active Inquiry fl11?1€J'UbL'IJ'IJ.Q~L~tJ'Ulil~Lll'U~m:u LL~~l?1€1'1Jbtl'U~1'W1viaj 
~?! €J'WiivtiJ1~ LL 'U~ LL 'U 1 'Vl ~€1 L 1J'U Ii) ~611f1 ru~ ~ L~ tl'U:U €1'1.LJ' 1:U 1 tJ1~ tJ hfo °5'1J 1tl€1~1\1 b .y; tl\1~€1?1 jtJ n A €1 
'U 'I "' 'U 'I 

~?f€1'Wlil~bll'W~~\IA1tn:UL.y;ti'I ~e:iti~~ 10 bb~~~b~ti'Wlil~bU'W~~'lr11m:u ~e:itim: 90 rn1?1€1'W"lli1~d 
'U 'U 'U 'U 

~ b~ti'Ui'.im1:u'111'U1fl 11 'U rn11 off r11m:u LL 'IJ'IJ ~'U?f1'U?f€J'U?f1'ULL~1~ L~ tl'U~\l?f 1:U11'1~\lrl1'11:U LL~ ~Vl1 
~ ·~ ~ 

rl11?1 €J'IJ~1tl\?1'UL€1\I L U'U'11'U 1 viaj 

2. 3. 3. 4 mritJ1~n€J'IJ"!J €1\1 fl1j?f €J'ULL 'IJ'IJ~'IJ L?f 1~Vl11"111:U~ 
~ 

~rn?11~vi1m1:ui i'.Je:i'!fitJ1~ne:i'IJ~~1f1qi ~'Id 

(1) ?ftn'Wfl11ru~Lll'WUqJV!1 

(2) m~'IJ1'Ufl11LLtlUtuV!1Vl~€ll~fl11L~tJ'U~ 
v ~ 

(3) ?11Ui:.J~ fl11L~ti'Ui~ L tl'WV!~ nrn1 n!J LntU4iVl~€1 LL 'U1Vl1\I LLtlUqjqj1 

(4) rn11.l1i:.J~n1'H~ti'W-rl tJtJ1:;tin1?11 off 
~ ' 

(3) ?f1Ui:.J~ fl11L~ti'Ui~L ll'UV!~nrn1 n!J Lnru.fivi~mL 'U1Vl1\I LLm "!JUqjV!1 

( 4) rn11.l1i:.J~ rn1L~ti'W-rl tJtJ1~tin1?11 off 
~ ' 

mh11~t1?11tJ t!m~ti'WL tl'Wl"l'U~n~1\l"!J€1\lfl11L~t1'U i'.i'IJVJU1VJL ll'W~tJf1'Li~rn1 
'I 'U 'U d.J 

VJ~~ €1 \I Vl~€111\ILLi:.J'Ufl11Vl~ ~ €1 \I L ~ €1Vl1 rl11?1 €J'IJV! ~€1~\I n 1Vl'U ~U qjV!1LL~tl1\1LLi:.J'Ufl11Vl~ ~ €1\1 L ~€1Vl1 
rl11?1€l'U fl11Vl1rl11?1€J'lJn1:;vl1~1 tJ\?1'UL€1\I 

2 .3.3 .s .ff 'W1?1€J'W 1 'W rn1~~nlil m1:u rn1L~ti'W~Lb 'IJ'IJ~'IJ L?11:;vi1m1:u~ 
~ ~ 

"1J11?1~ Ln~u11:u (2545: 36-37) 1~r\'1vi'U~.ffw;1e:i'U1 'Urn1?1e:i'ULL'IJ'IJ~rn?11:; 

rn1:ui (Inquiry method) H~.:id 
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" ' ' 
(1) oiJ1..1Vi 1 fl11~ .. :Jbfl{;l -Um~CJ1..1~..:ibfl(;161.fl1Yim1ruV1~e:i~..:ibb11?16'i'e:iJ..JeJ'1..1bll1..1 

iJ t\J'Vl1Yl CJ1mJ..Ji11m1:wfim1u CJe:Jl?l L~lJm bLtJ i;im1lJV1J..J1CJ v11m1J..J L -t'1 h~l?l tm..:i61~1\11°111lJfll?l 11..1 

~tJ Lb uu~1..:i 1byje:i1 ~61e:i1?11°16'i'e:i..:ii!1lJ~1..15nu61.fl1Ylfl1'~rueJ'1..1L iJ1..1ut\jV11i11..1 

(2) ~1..1~ 2 fl11e:ifiu1CJ iJrn~CJ1..1~1?1 L1°11..:i61~1..:il°l11J..Jfi1?1 ~..:i61lJlJ~;i1myje:i ... 
€JB'U1CJfll?l'Vl'U'Vl1'U'Vl~€lvl1fl'J1lJb -U1hiJt\]Vl1J'U 11 ~il?IL'OJ'U b tJ~ CJ'ULb tJ~N L1°11\161~1\11°111lJfll?l'Vl'11CJ 1 

~tl bb UU~1\l 1 b ~e:i 1 ~61€l1?11°16'i'e:i..:i~lJ~'U6nu61mYim1rueJ'Ub lJ'UUt\j'Vl1J'U 

(3) ~'U~ 3 fl11vl1'U1CJ L~€l~l?ll1°11\161~1\lfl11lJfll?l'Vl'11CJ 1 ~ULb'UU'Vl~€l€JBU1CJ 
Ut\J'Vl1 bL6'11J..Je:i..:i L ~1..1bL1..11VJ1..:i i1m1lJLoLJ1 h 611J..J11v111..11CJV1~e:JY1CJ1mru1JH1L~e:i b ll1..1b-d1..1ii~i;i'OJ::: b li1..1 

€1~1\lh e:i:::h'OJ:::Lnl?l;'U 

(4) ~'U~ 4 m1i.111tJ1.ffbb'1:::61~1\16111f'i 611lJ1Wvl11°111lJboLJ11'J1vi' bbtllJt\j'Vl11vl 

611J..J11t1?11?1fl11..:i1fli;ie:ie:ifl 1tJ11..1m11 iuw LCJ'lltln1'1..:i"1J11..:i f11?161~1..:i6111f'ii111u1-ITT1..161mm1ru~h..:i 1 

1lJ"i\'1n1?1€1~ L YiCJ\lbL~ bbtlU ruV111vi' L vhJ1..1 
'U " 

" " " -U1..1(;1e:i1..1m1~1?1n'OJm1J..J s -V1..1 ~..:i-U 

( 1) ~'U61~1\11°111lJ61'U h (Engagement) b lJ1..1fl11i11L -U1ti'U'VlL~CJ'UVl~m~e:i..:iVi 
611..11 '0Jzj\1€11'0J Lnl?l;'Ub€l\l'OJ1 fl~\1~61\l~ CJ 'OJ1fll°l11lJ61'U 1 '0J"IJ€J\1~1U fl b~CJ'U be:l\l Vl~e:l bfll?l'OJ1 nm1e:illtJ11 CJ 

mCJ 11..1nfiJ..J b~e:i..:i~t11611..1hm'OJJ..J1'0J1mV1(;1fl11ru~n1~..:iLn1?1;1..111..1"111..:ib 1mJ1..1V1~mlim~e:i..:i~Lzje:ilJ fo..:i 
' ' 

num1J..J~b~lJ~b~..:ib~CJ1..1mbb~1btl1..1~1m:::~1..11 ~iJm~CJ1..161~1..:ir11mJ..J n1V11..11?1tl1:::b~1..1Pifl~111..1mru~ 
'U ' 

~..:i 1lJiltJ1:::L~'U~t1161'U h 1°11e:l1'0J'OJ::: 1 ~Plfl~1'0J1fl~€1~1\l "1 Vl~m tJ1..1erm:::~'Uvl1CJfl11LffWeJ;'UlJ1rlffW 
~ I ~ , 

LL~1lJfl11u..:il'lu 1 ~irm~CJ1..1CJe:iJ..Jfotl1:::L~1..1~1°11n1~..:i~1..1 hb lim~e:i..:iffi .ff Pin~1 L~e:ii1r11mJ..J~t11611..1 h 
'U 

Lb'1 :::iJ fl b~ CJ'UG'i1'U 1Vl(~CJe:JlJ-r'U1 ~b lJ1..1tJ1::: L~'U~~e:J\l fl11Plfl~1~1lJ tl'U rl1Vl'U l?l"lle:l'U b "lJ (;'I bb'1::: bb 'OJ flbb 'OJ\l 

d1tJ'1::: b~ tJ~"lleJ.:J L~e:J.:J~~fl~11~ij1°111lJotl~ b 'OJ'W~.:l~'W eJl'OJd'l:W~.:J fl1dd'J'Ud'J:Wl°l11:W1 '1.h:::61'U flld ru b~:W 
'U 

i1LL 'W1'Vl1.:J 1 'W fl1d6{1d1'0J(;ld1'161e:J'Ue:J~1.:!Vl'11 fl'Vl'11CJ 

(2) ~1..16{111'0J bb'1:::rl'U'Vl1 (Exploration) b~e:Jvl1fl11lJL -U1h11..1tld:::b~'U'Vl~e:J 

A1'11:W~61'U 1 '0JPlfl~1eJ~1.:icie:i.:i Lb Vf Lb6'111 ~i1fl1d11.:J bb~'Wrl1Vl'W~Lb 'U1'Vl1.:J6{1d1'0J{;ld1'0J61eJ'U~.:J61lJlJ~;j11..J ' ... 
n1V11..11?1VJ1..:iL~e:ifl~ b tJ1..11 u1~ i;i .:ii'fou~u~ b ~e:i11u11J..J-Ue:ilj'1 -Ue:i61m 'Vll"1Vl~e:iu11n~ mdru ~1..:i 1 

lBfl11(;111'0J61e:iuv111~VlmCJ15 b '111..1 vl1fl11'Vll?l'1€l\l v11n'OJfld'jlJ.fl11°lffW1lJ fl1'j 1 ifle:ilJ'W1 b(;le:J{ b ~e:i 

'1i1CJ1t1fl1d61~1.:i 61 t11t1 fl1dru"il'1i;i e:i..:i fl1d Pi fl~1V11-LJ' €llj'1'0J1 fl be:i fl611d-51..:i B.:i'Vl~e:i bb Vlci..:i-U Blj'1 ~1.:i 1 

L ~e:i 1 V1'1vi':w1zj.:i.LJe:i:wi;ie:i~1.:i L YiCJ.:iYie:i~'OJ::: 1-ITT t1~t1~e:i 1 u 
'U 
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(3) .ff'UelBU1VbLG'l~G'l\loLJel?f1U (Explanation) ~L~CJ'Ut11-LJ'm;JG'l~1~'11flfl11 
~111'1LLG'l~l9''UVl1lJ1lbfl11~v;- LbUG'li:.JG'I ?f1UbbG'l~eli1U11CJ~1lltl'U 'W~elll~\l'l11b?f'Ueli:.JG'l\11'U1 'U1U bb uu 

• 'IJ 

\911\1 61 zj\lel1'1Lll'U1tJ11t'l 191111\1~ Lbi:.J'U~\I i:.JG'l\11'Ui1m1i1VlmflV!G'l1c.i ?ttru?t'U'U?fl!l!~;i1'U~~\IH I '\J , 41 

Vl~el hfoEJ\ltlU?flllJ~;i1'U~~\11 l Vl~el hib~CJ1oLJel\ltlUU1~ L~'U~rl1Vl'Ul'l 1 l hmi1fl11eJ1\IB\lfl11lJ~ 
"' 'IJ 

(4) .ff'U61m1c.im1:i.i~ (Elaboration) L ll'Um1t11m1ii~~?f~1\l~'U1 tJ LzjellJ bCJ\I 
'IJ 'IJ 

nu fl11lJ~ b~l!Vl~el bb 'U1 Al'l~1~Pi fl~119''Ufll1 b ~lJ b~lJVl~ffU1 bb UU~1G'I el\IVl~eloLJel?f 1U~1m tJ1 oUelBU1 CJ 
'IJ • 

(4.1) m~l'ln'1m1:i.1'\/l~e:i?tm'Um1ru b ~e:i 1 Vftrm~c.i'Ulifl11ii~~fosff \l~'U '\/l~e:i 
'IJ 'IJ 

41m1 c.imeluf!11:i.ifil'l fll1\l~'U Vl~m zjel:i.i 1c.i\lm1:i.i~b~i16'ifl11:i.i-rl mJ Vl~el'l111tJ6'in11Pin~119''Ufll1 
\I 'U 'U '\J 

'Vll'JG'lel\I b ~lJ~'U L "li'U ~\IU1~L~'Ub ~el 1 Vftrm~CJ'U ~LL'1\IVl~el~1lJel.i1tJ11mL?f l'l\lfl11lJ~l'lL ~'Ub ~lJ b~lJ 1 Vf 

il'IL'1'U~\l~'U imn:i.i1Vftrm~c.i'Uil'IL'1'U Vl~e.im~~1\11'Um1:i.i~ffi~ Vl~m~el:i.1bc.i\lm1:i.1~~1~num1:i.i~ 
'IJ 'IJ 'IJ 

(4.2)irm~CJ'Ui1~1'U~1lJ 1 'Un'1fl11lJ b-d'U eJBU1ff\'1~el'IW1CJfl11lJ~b ~lJ b~lJli 
'IJ 

m1llG'l~LBCJl'lmn~'W c.in?tm'Um1ru 1'11e:i~1\I e:i5mm zjelll 1c.i\lm1ll~~1~L-lJ'U1~uuLLG'l~~fl;\l~\l~'U 
'IJ 

Vl~el?fiiu1ru"'~ La c.il'l~'U tJ11u~m11!-rl VllJVl~elm1ll~~~nsff \l~\l~'U u1~ c.in~ m1l!~~1m u1 m 'Ub~m 
'U '\J '\J 'U , 'U 

~'U'\/l~el?tm'Um1ru~'U Vl~el?1~1\lfi'1m:i.i 1 VllJbbG'l~e:ielmbuum1'1111'1 A'UVl1bbG'l~11u11lJL ~ffu11 u?i 
'IJ 

(5) .ff 'Uu1~ b:iJ'Ui:.JG'I (Evaluation) b U'Ufl11U1~ b:iJ'U fl11b~CJ'U~~1 CJ m~U1'U fl11 
'IJ 

\911\1 111trm~CJ'Ulim1ii~el~ hu1\I el~1\I h :i.11n'l!elm'ViCJ\111'1 '11mr'Ut11m1:i.1TI tJtJWCJfll'l1 m 'Ub~el\I 
'IJ 'IJ ' 

~'Ufl11'l11m1:i.11LLG'I~ LL uu'11G'leN 1 tJ1 etlelBU1CJVl~eJlh~CJfll'l1 -tlnu L Vll'l fl11nJVl~eJL~eJ\l~'U 61 '1~'l111 i.J?i 
" , , I '\J 

m111ii'LLEi'\IVl~eJoUe:i'11nt'l zj\1'1~tfo 1VlLnl'lU1~L~'UVl~e:il°\'1mi1Vl~elU'1JVl1~'1~lii'e:i\1'1111'1~eJ1 tJ vh 1 Vlbfl~ 

m~U1'Ufl11~1'im~e:i\ln'U1tJL~eJCJ 1 ~\lb~CJn11 Inquiry Cycle m~U1'Ufl11~Ub?f1~Vl1m1iif~\161i1CJ 

1 vrir n b~CJ'Ubnl'lm1b~CJ'Uf ~\I b -d e:i'\/!1 '\/!~ nm1 LbG'l~'Vl~~~ l'JG'I e:i~'1'U m1G'l\llie:iunu~ b ~e:i 1 m~m1iifzj\I 
'1~ b U'U~'U;i1'U 1'Ufl11L~CJ'U~l'ie:i1 tJ 

"' 'IJ 

b~e:i\l~'U 6') ~\ltl11u?i-Ue:i11ii'LbEJ\IVl~el-Ue:i~1n~ zj\1'1~ne:i 1 Vf Lnl'lliu1~ b~'UV!~e:ifi'1ml!Vl~e:iuru'\/l1~'1~lii'e:i\I I 'IJ ., 

'1111'11'111'1?te:iu~e:i1tJ vh1VfLn~m~u1'Um1~~m~e:i\ln'U1tJL~e:iCJ 1 ~\IL~CJn11 Inquiry Cycle 

m~u1'Um1~u b?f1~Vl1fl11iif ~\l"li1CJ1 Vii! m~CJ'U~\I b -del'Vl1Vl~ mLG'l~Vl~ nm1 'Vl~~~ l'lG'leJ~'1'U n11G'l\I 

lie:itJ nllii L~el 1m~fl11ii~zj\1Lll'U~'U;i1'U1'Um1L~E.J'U~~e:i1 tJ ~\lm-w~ 2.1 
d.J '\J .... \I 



~iru 'j~ bih1e.m 

(Evaluation) 

\ 

Engagement 

~1'j'J"i)fl'U'Vn 

Exploration 

I 
Explanation 

lJG'lr11 bbG'l~e:i'jVfv lJG'lr11, 2547: 142) n~11~'loLJ'e:i~bbG1~-LJ'e:i'11n~'Umrn'j~~n"iJm'jmn'jb~V'W~bbuu v v v ,, 
~'Ub'11~f111lJ~ t'J'l\j 

v 
., .. 

1) 'UB~ 

1.1) ~ L~V'lJ 1~ L~f.J'UTI5~'U'Vf1fl11lJ~ LL~~fll'j LLni1rnV11~1 f.J\9l'W LB'l 
~ ~ ~ g~ 
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1.2) m1lJ~~1~i'.iru1.1Fi1 i'.im1lJV1lJ1 v~1V1-ru ~ L~vm U'Wth~ fo'11tfo~~ 
v ' v 

"V~'111vi''W1'W?l1lJ1'jmzje:ilJ fo'lf111lJ~bb~~tl11tJ1m'W~l\9ll.h~'111'W1vi' 
v 

bbG'I ~?!'LI fl?l'Wl'W nu fll'j b~ f.J'W ~ 
' v 

., 0 .., 

2) 'UB"illfl~ 

2.1) H\ 1 m1 'LI fll'j b~ V'W ~ bbl'i G1 ~rt# 'l u 1 'l rt# 'lB 1"il1vi' ?\1'j~ fl1 'j b ~ V'W ~ 
v v 

'Wrt'j'lJtl1'W\9lllJ~tl1'Vf'W~ 11 
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2.2) '11i:lqiV11V1~a?tm'Um1ru~1fJV1~ammn'U hJ 1iM'1 h'Vl~a hJ?t'Uh-o;i~ 

v1'11 ~~b~EJ'Ub~a'Vli11EJ hJamm~EJ'U 
'U 

2.4) ~?fa'U~a..:i 1'1f nmm111\lbb~'U~1n 
'U 

uqiqi~ "t11'U1qin'OJ (2550: 8-9) 1m~.LJ'a&im~~.LJ'mhn~H~\ld 
., "" 

1) "lffi~ 

1.1) 'l!m1EJ'U 1~5jh1m?thi'.Wl'lJ'U1A11~fi~a~1\lb~~~ 

1.2) ll bb ':i\l'OJ..:i h~ m~mm:ic.n n~m.nm~EJ'UeJ~\9l;;ia~ nm 
'U 'U 'U 

1.3) 1mJnm1fi~bbi:l~m1m~v1'1 v1'11W.~b~EJ'UTI5~~1~uum1~fi~bbi:l~ 
'U 

1.4) vh 1 ~f11':ib~EJ'Uf bn~m1A\IVl'Ubbi:l~?11m·mri1EJ LEJ\lf11':ib~cJ'Uf 

1.5) 'l!m~EJ'UbU'Uf'l'Utlnm\lf11':ib~EJ'Uf11':i?fa'U 
'U 

V .c:::il .c:::il c:t..c:::il.o:;:il I 

1.6) 'Uf1b ':iEJ'U'OJ~~b 'OJ(9lf1(9)Vl~(9) 8f11':ibEJ'Uf11':i?f8'U 

1. 7) 'l!m~EJ'U'OJ~b~EJ'U¥~ L 'U~f'ltlV11\11VIEJ1f'l1?1\9lTI~b ~1;fi'Un11b~~ 
'U 

., 0 .... 

2) "1ffi'OJ1f1~ 

2.1) 1'1fnm~1n1 'Uf11':i?feJ'UA#\l'V!~\11 
2.2) '11?1m'Um1ru~?1~1..:i;'U 1lJ'1l1'U?1\l~EJ'V!~a hhi1?1'U1'0J 'OJ~v1'11 ~i!m~EJ'U 

1lJffi 'iJ f11?f~'\J b?f1~'V!1A11~~vl1 EJ\9l'Ub'iJ\I 
'U 

2.4) i1m~EJ'U~i'.i?t~i1ruru1~a'UoLJ1\1~1'V!~eJi'.ibb ':i\lm~~'U 1lJmnvrn 1lJ 
v v ' 

?11m1'1b~EJ'U~1EJ15?ta'Ubb'U'Ull~ 
2.5) m1~i1m~EJ'UfJ\l liku'Urnw1li"la v1'11 ~b'1l1"U1~bb':i\l'OJ\lh~-o;i~~mn 

'U ·~ 'U 

Dtu'V!1bb'1~ hli'.itl1~?1'\J f11';juJ tl'\Jf11';j~'OJ ~¥~n?f'U n num1~611b~'OJ1 'U f11';j~'\J b?f1~'V!1A11~¥ 
cu \I , 'V 

2.6) .LJ'a~1n~ b~a\1?1~i1qiqi1bbi:l~b if a'V!11'1l1m'OJ-o;i~v1'11 W.lJa1'0J'V!1m1~f 
~1EJ\9l'UbeJ\11~n11\lbvJ1~m1 

2. 7) i1m~EJ'U~~e.:i..:im1bb 1..:im~~'Ub~e.:i 1 ~bn~m1~ m~~e.:i~e.:ifo 1 'Llm1 
' 

b~EJ'Umn jal'OJ\9leJ'\Jfl1m~l'i1..:i 11vl bbMb"U1'0J~ 1lJLJ1~?1'\Jt:-J'1'11b ~-o;i-o;i1nm1b~EJ'U~1EJ15d 

2.8) Laf11?f~'OJ~vl11 'V!L otlf11':i?f8'Ubb '\J'\J~'\J b?f1~'V!1A11~~'iJ~b?f~eJ 61 vl11 ~ 
" " I 
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bb6l~ll?lJt1511:i.JihJ1n-J1 bb61~15m1~tiln"ilm1:1.Jm1b~~t1 

oW'U5fl'J1:!.J fl11i.'le:J'U b~\91:!.Jfl11:!.Jb'Vl:l.Jl~i.'l:l.J , 

2. 'Vl~~~fl11b~~t1i6Ue:i-:iu~t1 Llil~r11i1-:i'1-:il31n~m'W6Ue:J'I 

btm{ '11m~~mllt11.h•i'ty 

3. m1b~~'U~"il~bntil=fi'U1~n 
'IJ 

" .... " 
1. -U''UtJ1boLJ1~'\J'Vlb~~'U 1. -U''UtJ1 (i'U'Vl'U'Vl1'Ul°l11:!.J~ 

'IJ 'IJ 

" 
2. -U''Ui.'1111"\l rl'U'Vl1 b~:t.J) 

I 3. ~t1e:i6u1mbi;i~i;i-:ioLJ'e:i?11'lJ ' 2. ~'Ui.'le:J'U (~'Ui.'le:imt1e:iV111V1~) , 

3. 'U'Vl'Ul'Vl\011 
'IJ 

r1Tlfin~1'11m~~'U r.1'qii;rn~ru ~'lJm'W .,"'., 

4. ~'lbi.'l~:t.J1~'11m~~'W1~ 3. ?11\Jl°l11:1.J~bb61~m1:1.Jfilil11u 
, 'IJ 



4. '\J'Vl'\J1'Vltl'm~CJ'W 
::; 0 0 

1. 1'1-:Jfl1'11l.J l'leJ'\JF11'11l.J 

~ 
.f11'W'Vl 2.2 

2. bb6'f\?1-:Jfl11l.J?l1?1bi1'W 

3. bb6'f\?1-:Jfl11l.J6'f'Wh 

4. ?11?1eJ~1-:1B?11~ 1~1?1l.lm1l.l 

?11?1b i1'W 1 'Wm1bbniJqJm 

s. m~~eJ~eJfo 1 'Wm1v11-:i1'W 

6. ~-:im1eJ6'U1CJ'lleJ-:i~~'Wbb~1 
" 

Initiating problem sitnation 
about linear lneqaalilles 

in oatl'ariable 

bbUU~mX1?r'iJ1nvttl'-:i~m~CJ'WV!~eJ 

bb uu ~ n~1?1~~6'feJ'W?1~1-:i~'W 
" 

c::t ii oQ.I aJ.::::::. c::t ii ..::t 

1U bbUU1.:l\!1n11b ·~ll'LI1 SE 6'11V!1'\Jn11'W ~'LI1n\ln11l.Jn11b1CJ'LI1bb UU6'1'Ub6'11~V!1 
" " 'I.I 

1'111l.J~b~B~ B6'1l.lnTn~.:ib6"'LI~1 bb tJ·.ib~t11 
'I.I 

30 
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b~~b~'U~1bbthb~CJ1 mvUbb'U1A~1'Ufl11l~CJ1i1'\Jbb'U'U'LJ€l~1~"il1fl1"H~CJ'U~ SE ij 5 ~'Ul'1€l'U U1~f1€l'U 
" " 

~1CJ 1) ~'U?l~1~fl11lJ?l'U h (Engagement) b U'U~'U~bU'Urn1tl1b-U'1~'U'Vlb~CJ'UVl~m~e:i~~?l'U 1"iJzj~€l1"il 

bn~~'U Lv~"il1n~~~?t~6"CJ "il1nm1lJ?t'U1"il'llv~~Tu n b~CJ'Ubv~ 1 'U b~v~ v?llJ rn1 b ;u~ b~'U ~1bLu1 b~CJ1 

2) ~'U'1111"ilbb'1~fl'UV11 (Exploration) L lJ'U~'U~~n-vvmb'U'UlJ1b ~v 1 ~-Um~CJ'U?lv'UtnlJ bd-vv11m1lJ 

b-U'1h1 'UU1~ b~'UV1~e:if11mlJ~?l'U hPim~1-v~1~~v~Lb VI 3) ~'Uv6'U1CJbb'1 ~'1~-lie:i?t~tJ (Explanation) 

1bfl11~~ bb umrn ?11'\J bb'1~-v.nu11 CJ ~1Wl'U "il 1 n rn1'1111"il bb'1~ fl'UV11m 4) ~'U'll CJ 1 CJ m1lJ~ 
' " 

(Elaboration) b tl'U rn1tl1m1lJ~~?l~1~~'U 1 u b zje:ilJ fo~ n'Ufl11lJ~b~lJ 'Vl~mb 'U1 A~~1~Pin~1fl'Ufll1 
" " 

b~m&ilJV11e:itl1bb 'U'U~1mM V11-v.Ue:i?t1u~1~ tJ1 i-v6'U1CJ?tm'Urn1ru 'Vl1m V11'1rn1ru~'U 61 vi'11 ~bn~ 
' ' I 

fl11lJ~f1l1~'LJ11~~'U 5) ~'Utl1~ bii'Ue.JG'l (Evaluation) b tl'Ufl11U1~ bii'U fl11 L1CJ'U~~1 CJ m~'U1'Ufl11 
" " 

~1~ 61 11-Um~CJ'Uijfl11lJ~v~ hu1~ -v~1~h mni.Je:imv;CJ~1~ "il1m!'Utl1m1lJTI tltl1~CJnl'11mm~-v~ I 'U 'U , 

~'Urn1tl1m1lJ~ bb'1~bb'U'U~1'1-v~ 1 tJ1 ie:i5'U1CJ V11-vu1~CJnl'11 inrn V11"1rn1ruV11m~-v~~'U 61 "il~tl11 u~ 
'U , , I 'U 

rn11~bbEJ~'Vl1-v.U-v~1n~ zj~"il~ri-v 1~bn~u1~b~'UV11-vf11mlJV11-vtlqiV11~"il~~e:i~'1111"il~-v1 tJ vi'11 ~bn~ 

m~'U1'Ufl11~~m~-v~n'U1tlL~vCJ 1 ~.:ib1CJn11 Inquiry Cycle m~'U1'Ufl11~'\JL?l1~Vl1fl11lJi~.:i'li1CJ 

L ~'tJm1CJ'Ubn~fl11L1CJ'Ui~.:ib dv'Vl1 Vl~f1fl11 bbG'l~'Vl~~~\11'1v~"il'Ufl11'1.:JrivtJ~u&\ b ~eJ L m~fl11lJizj.:i 
"il~b u'U-«'U~1'U 1'Urn1L1CJ'U~~-v1 u 

"' " 

'U1iCJ ~~lJV111:11m (2547: 14) 1m~m1lJV1lJ1CJ'LJe:i.:1bbe.J'Urn1~~rn1b1CJ'U~11 'VlmCJ5.:i 
" " 

be:in1:111~~~vi'1~'Ub ~mb"iln bb"il.:111CJ'1~ bBCJ~'LJe:i.:1V1~n1:1m 'Vl11 ~fl1er1:1e:i'U1:11lJ11titl11 tl~~ rn1b1CJ'U~ 
'U 'U'U 'U 

1 ~bbner L1CJm ll'U11CJfl1'UV11e:i11CJi1 llJ.:i bbG'l ~lj11CJG'l~bB CJ~ b~CJ1 n'U?t11~'11fi'ru "il~tl1~?1.:ifim1 L1CJ'U~ 
\I ~ , 'U 

bdv'Vl1l"l!1 n"ilm1lJf111L1CJ'U~bbG'l~f1111~LbG'l~U1~Lii'Ue.J'1 
" 

"111qiiCJ CJlJ~~~ (2548: 368) 1m~m1lJV1lJ1CJ'LJv.:ibbe.J'Um1~~m1L1CJ'Ui11 V1lJ1CJt1.:1 

LLe.J'U~n1V1'U~ 11\ lJ'U~'U1Wil'Uci1.:iV1u1rie:i'U?lv'U"il~.:i ~'U111v'U~.:inci111~'Ut1.:i 1'111ti'\J1~?1.:ifi L d-vV11 i6m1 
' ' 

bbG'l~ n"il ffj';jlJ f111 b~ CJ'U f111?lv'U ~ €l'Vl1mfl~ e:i.:iri e:iffi ii6m11~ bbG'l ~'\J )~ bii'Ue.J G'l f111 b~ CJ'U f111?l eJ'U v ~ 1~ 

i~b"il'U 

~ n~rueJf1~1 b~CJlj fl1111'U11lJ-lieJlJG'l ~1.:1 61 rl1'Vl'U~n"ilf111lJfl11 b1CJ'Uf111?l€l'U b ~eJ l ~er L1CJ'U'U11'1 
'ti I 'll , 

"il~~.:i'VlmCJ~n1V1'U~ 111~m~lJ"iJ1nm1n1V1'U~1'1?1mb~1:1.:il°i"il~ 1 ~erb~CJ'ULn~rn1b tl~CJ'UbL LJG'l.:i ~1'U 1~ 
, 'I , \I 
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(?!~D~1.HU1/b"il\?lfl~/Ylrn~~) "il~~~n"ilm1iJn1'~b1tJ'Ufl11?!B'U1ITT~ 1 off~Bfl11?!B'UVl~Bbb Vl~'I fl11 b1tJ'U~ ., ., " 
11Y1bbfl~"il~'lh~biJ'U~f!B~1'111 

'1J1~\?l '1Jrl1bb'VM (2551: 93) 11iit ~fl11lJ'V!lJ1tJ61JB'lbb~'Ufl11~\Y1fl11b1tJ'U~11 'V!lJltJti'I fl11 
" " 

11'1bb~'Un11~ ~ n"il n 11l.J fl11 L1 tJ 'U fl11?! B'U ~1'IVii!1B~1'1LtJ'Ufl1 tJ '1 n~ruer n ~1'1J B 'lfl1 ~ ?!B'U L ~BL U'U 
"" 

bb 'U1V11'11 'Ufl11~~n"ilm1l.lfl11L1ti'UTI 'ULL~fl:::fl~'I 1~ tJ 1 off~mbf!:::B'IJ mrumL~tJ'Ufl11?!B'U 1 ~B~fl~B'I 
" ' 

nu~r1rn1b1ti'U~~fl1~'V!l'I bi1'eim nm b ~ei~~'U1fl11b1ti'U~'1JB'l~b1ti'U 1 ~b lJ'U 1 'IJei~1.:ib~iiP!nwnw 
" " " 

"ii ~tJ1~?1 .:i fi~ n1V1'U~ 111 'UVl'1 n?l\?11 Vl~B n~11 B ni.J ti'V!~.:i 1~11 bb~'U n11~~ n11 b1 ti'U~ L lJ'U Lb~'U~ 
' " " 
~~ \Y1n11 b1 tJ'U ~'1JB'I mii1'1J1n11 vh1 ~~~~n11 b1ti'U ~Vl11'U11"il~~~ n11 L1ti'U~b -d'eiV111~ b ~B 
\I 'U \I \I \I 

~~ m1L1ti'U{'V!mti5-:i m1eiein Lb 'U'\J LLfl:::m1~ ~v1111 tifl::: LB ti~ m1 b\?11tiii m1~ ~m1L1ti'U-rl. 1 ci1.:iV1i!1 
" " 

'1JB'lfl1~?!B'UL U'Uf11tJ '1 n~ruer n~1~'1J1::: neiu~h tJ ?111:::611r1 f1I "ii ~'IJW?!'I fi fl11 b1ti'U~ L dei'Vf 1?111~ 
'U 'U v~ , \I 

n"iJm1iJfl11L1ti'U{ ~Bfl11L1ti'U{ bbfl:::fl11l~'IJ1::: biJ'U~flfl11b1ti'U~ L ~B'U1~ b1ti'U 1 '1.J~"i!~l.J'l'V!l.l1tl'1JB'I 
'U 'U \I 'U \I, , 

u1iti Pi~iim?11ri1 (254 7: 16) 1~?11tJm1ii'11ri'ru'1Jei.:i bb~'Um1~~m1b1ti'W-rl 1\ii'.:iif 
\I , "' \I 

(1) b U'UV1'1mi1'U~ LL?!~.:iti.:im1b U'Ufl1bbtJuijeim~'V1 ~fl11L\?11tiii m1~1.:iV1i!1 ?!~VlB'U 11X 
~ " 

b ~'U 5-:i n 111 off b Vlfl'Ll fl fl11~~ fi"il n11l.J fl11 L1 tJ'U { ~B'Ul \?l n11il bbfl ~~ \?llVl tJ1 fl11 L1ti'U~'1JB'I b~ niJ1 
" " 

(3) v111 ~m~?!B'ULbfl ~fl1~"il:::vl1fl11?!B'U Lb Vl'U ?!1l.J11tl~~n"ilm1l.l 1~ei ~1'1~'U h bbfl ~~ 
"" " 

tJ1~~Vl5.fl1'V1 

( 4) L U'UV!'1 rnn'U~ LL?11Y1.:i-t'eiiir1~1'Umb1ti'Ufl11?!B'U rn11~ LLr1~'1J1~ LiJ'U~fl~"il~'l111 'IJ1 off 
~ " 

tJ1~ 1ti'1J'U1 'Um1~~n"il m1iirn1L1ti'U~ri~.:i~ei 1 'IJ 
" 

(5) L U'UV!'1 mi1'U~LL?!~.:iti.:iri11iiL zjtJ1'1J1ru1 'W1'1J1~'Wmzj.:i?1m1t1'1111 'IJ L?!'UB L lJ'U~fl'l1'U 
~ ., " 

, I I i./ 

l'1J1fl11 b ~BU1~ nB'U n 11-W"i111ru1 fl11l.J~fl11l.J'1JB'UU1~'11u b ~B'1JB b~ B'U 1'11 Lb ml.:iV1~B1:::1ii''U~'l;'U 

bbf!~b ~B 1-titJ1~nB'U fl11'1JBB'Uru1\?1U1~ nBUl'1J1~'Wfl1 
'., " 

?!1Vl~ lJflfl1 (2551: 58) 1~?11tJri11ii'11ri'ru'1JB'ILbm.m11~~fl11b~tJ'UTI 1\ii'.:iif 
, 'U , " 'll 
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~ \?llVl CJ 1 fl11~fl'l31 

(2) "lh tJ1 ~m~?fel'Uiifiijelrn1'1\9lfl11b~tJ'U~~v1111~1,:iV1if1~1 tJ\?l'U bel'I mi~vh1 ~mii 
'U 'U 'U 'U 'U 

F111:w~'U h 1 'Um1'1\9lm1b~tJ'UTI~m:wb u1V1mtJ 
'\J 

(3) "1i1ti 1 ~fli~G'f el'U'Vl11tJl1 fl11G'f el'U'1Jel'l(})'U 1~ b~'U'Vl1'11 tl1 'U~?l'Vl1'11VJVl~el'Vl11tJi1'0J ~ 

?fel'Uel~ h ~1ti151vi ?fel'UVh 1:w ?fel'Uel ~1'1h 'OJ~ 1i~mb'1 ~bb Vl'1'1b~tJ'U~el~ hbb'1~'0J~1\9l'lh~biJm.rn 
'\J 

~mb Vl~'I b~tJ'W~ \?1'1 el\9l'OJ'U m11\91 bb'1nh~dJ'W~'1 
'\J 

(5) 1ib'iJ'Ufiijm:hwrum~m?fel'U ('1\9ln'OJm1:wrn1b1tJ'W~) bb'Vl'W1~ 
'\J '\J '\J 

(6) bb~'Ufl11~\9lfl11L1tJ'U~~i111tJ1iLL'1~~~'U1LL~1'0J~Ln\9l'lh~1tJ"11tl~m'lfl11~fl~1 
'\J 

(7) L lJ 'U~ '1'11'U'V11'11"111fl11~ LL?! ~,:i (),:i m 1:w'81'U1ruLL'1~m1:w b zj tJ1 "111 ru'1J el'! m~"' el'U 
'lJ v 'U 'U 

~1VlfotJ W fleltJ fl11tl1~ LlJ'Ub ~ el'1Jel L~el'U l?\'1 LL Vl'tl'I Lb'1 ~l'VI tJ~1'U~ fl11 ~G'f 'l;'U 
... '\J '\J 

1:w'1-r\?ltl ?f'U'Vl111'0Jtl (2554: 109) 1~?11tlm1:w~1ri'ru'1JeMbL~'Ufl11'1vim1b1tJ'WTI 111 , , v 'U 

LL~'U rn1'1 (9) rn1 b1 tJ'U~ L tl1tiu 1~nuYl:w~ L ~ tJ1'1J el'111111 m'Vl~mHntli1 flvi'l i L lJ'U'VI~ fl 1 'W rn1fl1tJfl:W'l1'W 
'\J • 

., 
ir'W 

2.4.3 t;l'n~ru~tt.it1~bbe.J'Wn1~~tiln1~b~£Ju~Vi~ 
"' 

?fi'VI~ :w'1r\'1 (2551: 59) 1~fl'1111111LL~'Ufl11~virn1L1tJ'W~~~ fl11ii~fl~ru~~,:id 
' '\J '\J 

o) fi1V1'U\91'0Jvitl1~?1'1~ fl11L'1tJ'UTI 1-tlvi L'OJ'U 1 'Urn1?1el'WL~el'l,r'U '1 ~el'! rn11 ~~ b'1timnvi 
, 'U I 'U 

fln.1'1:WtJ1iel~ 11V1~elJi'1'U 1(9) • 
(2) fi1V1'U\9ln'OJm1:wfl11L~ti'Urn1?1el'U 11-tl\91 L'OJ'U Lb'1~'111 tJ~~'1rn1b1ti'U~m:w'OJ\9ltl1~?1,:ifi 

'\J '\J • 

1~'1~ 'I 1~tJtJ'VltJ1'Vl'1Jel'lm~'1B'ULb'1~~ L1tJ'U 11v~1'1otlVJ L 'OJ'Ui1'0J~l'i'mv11ei~ 11~'l'OJ~vJ11 ~fl11 L1tJ'Ufl11 
, 'U'U 'U 

'1B'UtJ11'1~'1 • 
(3) fl1'Vl'UV1~vvtl mru'Vl~VbL Vl'1'1L1tJ'UTI1-tivi L'OJ'U 'OJ~ 1 i~vvtlmru'Vl~mL 'Vl~'IL1ti'U~B~ h 

, 'U , \I 

(4) f11V1'U\9115 n111' (9) Lb'1 ~tl1~ LiJ'U~ '111-V \91 b 'OJ'U 'OJ~ 1 i15 fl11 bb6'1 ~ bfl ~ei,:iijei 1 'W n11~\91 

tl1~Lii'U~'11\91 b~v 1 ~tJ11'1'0J\9ltb~'1'1Afl11b1cJ'U~,!'U 
'' '\J 
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(5) ~~'\ll~'IJLL'1~tJ-r'U LU~EJ'IJ 1.m umru~iHlqJ'Vl1L~e:itl11. tJ1-ff'Vl~e:J hJ?11m1tin1'Vl'IJ~fl1) 

~ ~ m 1 L~EJu~ml.J LLt:-.iutYu 1.~n?11m1titJ-r'U L tJ~ EJ'IJ L iJue:i ~1\1~u1.~ t ~ EJ 1.ll m~Vl'U ~ e:i m1 L~EJu m1?1e:iu 
" 

(6) iiFn1l.JVl'IJ?flJEJVl'IJ~m 'Vl~fl11W Fn1l.J LA~e:J'IJ 1. 'Vlll'i1\I 1 LL'1~?fe:J~A~e:J\ltl'U?fJ11'\"J~ 

L U'U'1~ \I~~ L~EJ'U~1 b 'Ll'W"fil~ e:i ~ 
" " 

(7) bL U'1Fn1l.J 1.~m\ln'U Lbt:-.i'Wfl11~~fl11L~EJ'W1~ b ~EJ'W~'W'1~~e:i\l~e:im1l.J'Vll.J1EJ 1.l?l~1 \ltl'W 
" 

L ~EJ'W1 ~eJ1'UboLJ11'1~1EJ mruiifl11?fe:J'UbL Vl'U'\ll~e:JLt:-.JEJ bL'V'4~ ~tl1 L tJ1oU?f1l.J11tlboLJ11'1LL'1~1 og'l~~1\lml.J 
" 

(9) iin11 L zje:Jl.J LEJ\11"111l.J n tJ1-Ue:i~1\l~e:J L ti e:J\I Lll ~ te:i n1?f1 ~~ b~ EJ'U 1.~tl1A11l.J1' bb'1 ~ 
" " " 

U1~?f'Ufl11WL~l.Jl.J1 b zje:Jl.J LEJ\ltl'UA11l.J1'LL'1~U1~?f'Ufl11tl.11 '\ll~ Lrn~tl11. tJ1m'U"fil~'1~\ltl'Ufl11b~EJ'U1 'W 
" 

L~e:J\ll'ie:J L tJ 

2.4.4 '1tlbb'U'U'Ut1\lbb~'Un1'1~fln1'1b~EJ'U~ 
'II 'II 

?flVl~ l.J'1rl1 (2551: 60-62) tl1b?f'Ue:J1ULL'U'U'lle:J\ILLt:-.J'Ufl11~~fl11L~EJ'W1~'iJEJl.J 1 oUtl'U 
, " " \I 

(1) 1UbL'U'U'U1w1tJ L~EJ'Ut~EJ1itJ1~L~'U~\I 10 tJ1~b~'U l.J1n1n·1.ml'lm1~1vi''Un'1mw 
" 

fl1)b~tJ'Ufl11?f e:J'U'1~b ~EJ'Ub U'Ub ~\l'U11tJ1tJ n'1n11l.J~A1~~ b~~tJl.J 1.11~ tJ 1.~1~'Uotl~b'1'Ul1i1n b~tJ'Uvl1 
" ' 

m~ b vi'\1~1e:i~1\ll'le:i 1 u-d 



Cl.I Ciil IJ'Cll 

bb~'\.Jfl1';j"i)(;)fl1b';i~'\.J~'Vl ········ .. 
b';ie:J\l ........................................................................................ ';i~~~b1'11 ................... flTU ............... . 

1. 6'11';i~611l"i'ry 

,, 

4.1 ······································································································································ 

4.2 ······································································································································ 

4.3 ..................................................................................................................................... . 

5. L'Lle:JV!16'11';i~ 

10. uuVinvi~-:i?fe:iu 

10.1 ~'1fl1';j6'fe:J'\.J ............................................................................................................... . 

10.2 uryvi1/~tl6'f';j';jfl ................................................................................................... . 

10.3 .Umm.JmL'Ll~/LL'Ll1VJ1\!LLm'IJ ................................................................................. . 

.. ~ 

'1\l"lle:J ................................ ~?fe:J'\.J 

( ............................... .) 
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(2) bb~'l.m11'1 trUbb uum11-:i~ b ~EJ'U L(;ltJ 1-iftJ1::: b~'U~1rl'qi~ b lJm:i-:ifitJ1:::ne:iu'lleN bb~'Ufl11 

..ij'l?l m1 b~ EJ'U~ bbfi:::u1)f1 e:i-:ifitJ )::: ne:iu~1rl'rn b vrci1i!'Ui;:i-:i 1tJ~111\911)1-:J~ bne:iu~-:ivr111?1 ~-:i~1)1,:i~ 4 " ' ·~ 

~1mb~'Un1)~~nliln))1Jn1)b~U'U~ bbmmci:u~1:uiiB CL T) b~B-:iu'VltJ):mni;l 
" ' ' 

nci:lJ~1)::n1)b~U'U~flru~A1~~i i'UtJ)::ti:ufin~ntJ~ s . " 

b-d'eJVl1 

1 ................................. . 

2 ................................. . 

2.2.5 eJ.:lfith::neJ'U~~h~ty1leJ.:lbb~'Un1)~~n1)b~V'Ui 

n1)1~ 

tJ)::bii'U~fl 

'1l'Vl~ :Wflfl1 (2551: 63) '11tJH-J1 bb~'Um1~1?1m1b1EJ'W~ijvrmv1tJbbtJtJB1"ilBEJ1'W1tJ 
q \J , 'U 'U \J 'U 

'1J e:i-:i ri11m'1 EJ-:J Vl~e:J 1'1111-:J~ Vl~e:i~-:im 1m'1 EJ-:J bbfl::: \91111-:J ~ 11 :lJfl'U nlJl bb~'U f111~ \?) f111 b~EJ'U ~ 
" 

(1) 611'1.J~ 1 611'Ut!1vr~e:i~1 bb~'U f111~~ m·a~EJ'U ~b U'U611'Utl1~ n e:iu~ bb'11?l'l1 ~ L ~'U 
" 

fl1Yl)1:W'llB'lLL~'Wfl1)~~fl1)L~EJ'UTI 'Wn~l.1'111~ 1~ 1inu~b~EJ'U1'W)~~ui'W1~b~e:i-:ie:i::: 11 1 infl11 'Um) 
" , " 

~l?lfl"ilfl111J'U1'Ub'Vh1~ 

(2) 611'1.J~ 2 ~1bb~'Um1..ij'1?1m1b~EJ'U~ bU'U611'U~~1f'lru th~ne:iu~1v " ., 

(2.1) '111::: 

(2.2) 
..,, 

"' 1J1~)~1'1.Jfl1)L )EJ'l.J) ... " " ..,, ,, ' 
(2.3) 

v 
:lJ1(91)~1'U fl11b1EJ'U1'1!1-:J'll'U 

"' " 
(2.4) 

..,, 
""" v 

~flfl11b 'm'U1'VlA11?1Vl1-:J 
" 

(2.5) 
0 v 

'111:::'11Aqj 

"il 1?1tJ1:::'1,:ifi m1 b~EJ'U~ tJ)~ ne:iu~1 EJ (2.6) • " 
(2.6.1) "il~th~'1-:ifitJmvV11,:i • 



(2.6.2) \l~tJ)~?f-:ifitl1'Vl1-:i , 
,, 

(2.7) '11'j~fl1'jb~CJ\J~ Li1eJVf1 
" 

(2.B) n\lm)l.Jfl1)b~CJ'Ufl1)?fa'U 
~ CV I q t.I 

(2.9) ?fB 'U'Jl'Jfl'j")l.J bb'Vlfl'lb)CJ'U) 
" 

(2.10) fl1)1~e.irt U)~bij'Ue.irt tJ1~nau~1CJ 

(2.10.1) 15m)tJ1~b~'U 

(2.10.2) bfl~a-:iiJBffi m 'Ufl1)U)~b~'U 

(2.1 o.3) bmw-riffim 'Um1tJ1~b~'U 

(2.11) bBf1?f11U1~f1B'Ufl11~~fl11b~CJ'U~ 
" 
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~ ~ f11) b~ CJ'U~ sfi-:i dJ'U ci1'U~ er ?t B'U u'U Vi n.LJ mr-:i Ln l'l~Y1u \I 1nm)tl1bbe.i'U1 tJ1 i b 'li'U u rnV11 bbrt ~Lb 'U 1 " " '~ 

'Vl1'1fl11bbti1 -u n\l m1m?f'Ue1bb'U~ bbrt~oLJBl,jrt~'U 'l b ~atJ1~ bCJ"ll'U1 'Ufl11tJ-ruu1-:i bbe.J'Ufl11~~fl11b~CJ'Ui 

1 'Wm1tl11 tJ1-tl~a hJ Bnci1'UV1~-:i-ua-:iVf 1mbe.i'Um1~~m1b~CJ'U~ 1~ bbn ban?111tJ1~nau m1?1a'U 
" 

bbGl'J ?11m1(1V11tJ1~~'Vl5m'V1-ue:i-:i~B (E 1/E2) 1 'W~'Ul'l ti'Ul'l 11\l?tau ~ ruJ11mfl~a-:iiJ e:iffi 4lnuilm~CJ'U 

ffiiJ1'1in'1iJIJ11e:i~1-:i~1CJ (iJV11i'VICJ1~CJiJV116'111fl1l.l, 2552: 113-117) 1~tl1b?f'Uti b~ti-:itJ1~~'Vl6J11~ , 

"lltl'l~tlfl1)?fe:J'U'Vl~B'Ull'lf11)l.J'Vl1'lfl1)13if1~1 (E 1/E2) 11 f1111~ CJ'U1'1fl~'lilf1i~CJ\l~ 1 ib 'Vlfl L 'Ufa ~'Vl~f) 
'W11'lm1l.l'Vl1'1fl1113in~1 bU'Ubri~a-:iiJa1 'Um1vi'1i~CJ~'JCJ b'li'U bbe.J'Ufl11?fv'U 'U'Vlb~CJ'Uflvl.loW'Jbl'lai "11~ 

' 

bb 'U'U'Vl~?fau 'Vl~mfl~B'lllti"llii~~'U fie:i 1 Lm1~~r11aiitJ)1 CJ)1CJl"ll1 n1V1'U~b daV11?11)~ b lJ'U)1 CJ'U'VI 

bbGl'1i bfl11~~b de:iV116'111~ b ll'U11CJ'U'VI 1'W1tJl'l111-:i~ri11iJ'1l.l~'U5 )~'Vl11-:izja b~B-:i ~aCJ wniJfim1u 
" 

CJB~ bbrt~\l~tJ1~?1-:ir'ib~CJ'U~ .ff'U~v 1tJ~1bU'Ufl11~-:i~ei1 tJd , " 



38 

2.5.2 61~1.:J LL~'U fl1161B'UV!~B~Bl'i1.:i 1 LL~l 1 ~~L ~CJ1"111qJ"1i1 CJTI"il11'1J11°111~~n~a.:i~nmT'U 
ih 1 UVl~'1 B'l nu-Um~CJ'Ub ll'U 11 CJ'Ul°ll°l'1 zj.:itiv~1 -&'nu-LI m~CJ'U1~~'U fl11L~CJ'Ubtl'l U1'Un'11'l ~B'U 

' 
B~1'l'1~ 1 A'U LYiff~"il11tlJ1fl11ffe)flbL'U'U~B f11a6u1vrn11-&'~B fl11~Bl°l11~ V!~BB1"il"il~Vl~'1B.:J1-&' 

LL~'Ufl1161B'Ubll'U11Vn'1~ Lf;v.:i 1-2 LL~'U LYiB~L~B'lb1'11vTii~~n"ilm1~ 'U11CJ1fl11"lfl11L~~.J'Ufl11 
' v 

1'11a~1.:i~n1V!'U~ 1-fo~1 ( eJ'U~"il~'ll°l11V!1U1~~'Vl5m~'IJB'l~B (Ei/E2) 1 'U.ff 'Ul'lB'Ufl111'111"il61B'U 

l°lrum~'IJa.:iLA~B.:i~fovTI-if nu-Un L~v'Um~ 1-dn~~l'l1B~1.:i~1v) 61~tJ1~~.:i-d 
' ' ' 

~'l~n11~fl11L~CJ'UV!~Bl°l~LL 'U'U"il1nihm1~ fl11 L .LJ'1n~~ L ll'U~'U (l~ 1-dl"l~ LL 'U'U n11'V11 LL 'U'U rl fl~~V!~B 

LL uurl n~ n~~) 1 'U1~vr11.:i~~ L~CJ'U r\'1~.:i L~ CJ'Ul'l1~ LL~'U rn1~~ rn1 L~ CJ'U~zj.:ir\'1'U1ru 1~"il1 n611'11 v v v 

Ix xlOO 
E1 =-N __ _ 

A 

d 
L~B £ 1 LL'Vl'U tJ1~~'Vl6fi1~'1JB.:in1~u1'Un11 

_LX LL'Vl'U ~m1~'1JB'll°l~ LL 'U'U'Vln~1'U~~ L~CJ'U'Vlnl°l'UvJ11~ 
' v ' 

.., 
A 

N LL'Vl'U ~1'U1'U1Jrn~CJ'U~'l'V!~~ 

2.5.2.2 U1~~'Vl5fi1~'1JB'l~'1~~6 (E2) 

(2.1) 

L ll'Url1~D'l'UBn11 bL~'Ufl11~~fl11 b~CJ'U~,r'U 611~11t:l~'l~'11 ~~ b~CJ'ULn~G1~nVJ~ v v ·1 

~'11~vr~B hJ 'U11'1l l'l t:lU1~'1.:if'ivr~B b ll'U 1Ul'l1~~rl1V!'U~1 n 'ULL~'U fl11~ ~ fl11L~CJ'U~mn1JBCJ Ly; CJ'l 1~ 
' ' v 

zj'lfl1'U1 ru"iJ1 nA~ LL 'U'U~1~"il1fl11'Vi'1"il1 fl LL 'U'U'Vl~61B'Ul~~ '1~~'l'Vli'Vl1'l fl11 L~CJ'U ( 'Vl~61B'UV!~'l L~CJ'U) 

'IJB'l~L~CJ'U'Vlnl°l'U zj.:ir\'1'U1ru 1~"il1n61m 
v ' v 

(2.2) 
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d 
E2 Ud~~'VlBD1~~B-:J~'1~~5 b:WB bb'Vl'U 

IY ... 
bb'Vl'U ~'1d1:W~B-:Jfl~ bb 'U'U'11 f1 bb 'U'U'Vl~6'1atn ~ 

~'1'1:Wfl'VlB~~ b~V'U'Vlf1fl'Uv111i;l 
'U • 

B 
~ QJ QJ ~ 

bb 'Vl'U fl~ bb 'U'U bVl:W~ B-:J bb 'U'U'Vl~6'1B'U1 ~ ~ '16'1:Wfj'Vlli 
,, ... ""' N 

0 ... 
bb 'Vl'U '11'U1'U'Uf1b dV'U'Vl-:J'Vl:W~ 

Ix IY 
'V1111£Jb'Vl\Jl (1) ri1~B-:J ___}j_ Vl~B _]{_ ~Bfl~bb'U'UbO~V~B-:inci:wbriBflUJ~'JV 100 ~B 

• A B ' " 

fl~ bb 'U'UbO~ VA~ b tJ'U~B V'1~vt~m~vn~'U 111~BV'1~~B-:Jfl~bb 'U'Ubo~ v 

(2) 6'1mf11d'Vl11°i1 Ei bb'1~ E2 b1J'Uf11d'Vl1Ud~~'Vl5m~~B-:J~Bf11d6'1B'U (Vl~B 
'U 

ud~~'Vlfim~~a-:i bb~'U f11d6'1B'U) 1:w 1-dmdvt1ri16'1~~ 

'11 f1~ nci 11:W16'11:W ld fl rl1'U1ru1i;l 1"111'11 b'1~~'U B f1 ti-:iu d~ ~'VITI n 1~~ B-:J~ B'Vl~B bb~'U f11 d 

~~ flld b~V'U~ bb~ fl1d~'1 ~6'1dUl1~B'Vl~B bb~'U flld~~ f11d b~ V'U ~~~~'Ul~'UJ'U:iJUd~~'VlBD 1~Vl~B hJ 
'U , 'U 

(Mastering Learning) ~B ~~bf1ru'f111~ ~am1~ 80 bb'1~va:w-r'Ufl11:w~~vm1~1mlhfi'U~BV'1~ 2.5 

~~,r'U~a~i1ud~~'Vl6.fl1~ hJ~1n11 80-2.5 = 77.5 ~1'Uf11dn1vt'U~bnru'1m1:w~~~m~~va:w-r'U1i;l 
~B hJmdbfi'U~BV'1~ 5 

'Uan-;u1n-d 61:w'Lln .tl'VlVivn-W (2553: 238) t!-:i 1 ~.LJ'm6'1'Umb 'U~ b ~:wb~:w11 f11db~Bmnru6Vl 

b ~ B rll'Vl'U ~ ri 1U d~ ~'Vl fin 1~~B ~ ~ B fl1d61 B 'U VI~ B'Ul (9l flddlJ m d'W'11d ru1 '11 f1Vl'11 vu '1~ v b 'li'U 

Ud~b.fl'Vl~B~~B'UlV'lf1ddlJ 6'1~ururu1~a~nci:w~b~V'U 1~n11~~B~~b~V'Ubb'1~l\9lf1Ud~6'1~1"i~a~n1d 
"" , \I 't \I , 

b~v'U b u'U ~'U 1~ v~11 u'Ul'vi md:w vt1a~eJ f11d6'1eJ'U~l.J-:ib u'U n1d~~'U1~ n~~lY n -;u~ n1vt'U~ bnru6Vl • 
ud~~'Vl6m~~1n11md~~'U1fl11:W~ m-;un1vt'U~ E/E2 bvi1nu 80/80 ~1'U~Bvt~eJ'UlV!f1dd:W~bU'U 

'U 

f11d~~'U1~f1~~~1~ 1 B1'1rl1Vl'U~ Ei/E2 ~ 75/75 b1J'U~'U 

~ I .d QJ -=::ii 11.d II I.I ~ 
~'11UUd~~'VlB~'1 (Effectiveness Index: E. I) b iJ'Ufll'Vl bb6'1~~eJV!d1f11db dV'Ud'Vlf111Vl'U1~'U'11f1 

'U 

«'U ~1'U fl11:W~ b~:W~:iJeJ ~ bb'11 Vl~~'11 f1~~ b~ V'U 1~ b~V'U'11f1 f11d~~ fi-;u f1 ddlJ f11 db~ V'U ~Vl~eJ'Ul VI f1 ddlJ 
dJ \I \I \I 'V 

J'U 1 zj~r\'1'U1ru1i;i'vtmv~vid bb~ilv:w1-tlb1J'U15mdvt11°i1 E.I. i;l1v15md~eJ-:JQ~bb:W'U (Goodman) 

bVb'llb61.lITT (Fletchers) bb'1~61.l1'Ub~eJ{ (Schnider) ~~tf ('111~VI '11n1bb~~. 2553: 133) 
'U 



~'IJ-ULJ1~~VlITT·Jr;i = ~m1:J.J'lJeJ,:Jfl~bb'\.J'\.JVl~?1e:iuV1-a,:ib~CJ'\.J - ~m1:J.Jfl~bb'\.J'WV1~?1e:iurie:i'Wb~CJ'\.J 

( :il1'\.J1'W'W' m~CJ'\.J x fl::: bb '\.J'\.Jb~:J.J) - fl::: bb 'Wml:J.J'lleJ,:Jbb uuVJ~?le:iurie:i'Wb~CJ'\.J 
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~1e:i~1,:i ~i;i m1Vl11~"1li1'1.h:::~'V15~i;i'lJe:i,:i m1b~ m.J~ bb~'U m1~ ~n'1 m1lJ fl11b~v'U~ bb uu flcilJ 
v v ' 

fn.dfo (LT) b~eJ,:J'l.J'VltJ1:::vfl~ fl~:w?111:::m1b~tJ'U~flrul'1P11?11'11 ~'ULJ1:::i;i:w~m~ntJ~ 5 , , v 

~~ fl~1~'Ufl111m bfl11:::~,,,1~"1l-WLJ 1~~'Vl 5~ i;i'lJe:i,:i bb~ '\.J m 1~ ~ n '1fl11fl11 b~ v'U ~ bb uu fl ~:w~1 :wil e:i 
v v ' 

(LT) '11 flfl~bb 'U'U'Vl~?ltl'l.Jl (;1~'1'1:W']'Vl~'V11,:J fl11 b~tJ'U tltl'\.J b ~ tJ'\.Jbb'1 ~Vl-a,:J b~ tJ'U'lleM'W' flb ~ tJ'\.J zj,:itJ 11 fl!) ~'1 

~.:im11.:iVi 5 

191111.:i~ 2.s ~"!1'1'lh::~'V15~i;itm~m1b'i'-l'U~~1'-'bb~'Ufl11~~n'1m~lJm~b'iv'U~bb'l.JUnci:w~1:wije:i 
v v ' 

(LT) b~B~'l.J'Vl'lh:mn\91 rn=i:wf;'11~::nTa'imJ~f'lru\91f'11f;'l\91{ i'\.Jtl~::ti:wfimnu~ s 
' ' v 

30 419 705 0.5945 

'11fll'1Tn.:iVi 5 'l'lu11 ~"lli1'lh:::~'V15~'1'lJa.:im1b'i'-l'U~bb~'Um1~(;ln'1m1lJm1b'iv'U~bb'l.JUfl~lJ 
v v ' 

~llJila (LT) b~e:J.:J'l.J'Vl'lh:::'-Jfl~ fl~lJG'l1Wfl11L~'-l'U~f'lru\91P11G'l\911 ~'ULJ1:::tilJ~n~1tJ~5 ilri1Lvl1tl'l.J , , v 

o.5945 ,,,~a~(;lblJ'U~av'1::: 59.45 

?l:wufl fi'Vlilivn-0 (2553: 238) 8-:i1~bb'U~t11b~:wL~:wBfl 3 -Ue:i 11 

Ol r-l1~'1J-Uu1~~'V15~'1~f1(;1LlJ'U~e:iCJ'1~ 59.45 ~(;}LVivu'11fl 100 fl~bb'\.J'\.J bb'Vl'Ufl~lbVivu 

'11 fl 1.00 Lb'1::: hJ1~ bL U'111:Wm1:w1' b ~:lJ~'U 59.45 \Pl::: Lb 'U'U nbJ?11m·rn~a m 1:lJ 1v1111"1::: bb 'U'U 
v 

fl11:lJn11WU1b~:lJVl:lJ1tJfl11:lJ11'11fl 100 f'l:::LL'U'U n11Vlu11vi' 59.45 \Pl:::LL'U'U b'l'l11:::L~B-:J'lJe:J-:J\Pl:::LL'U'U 

av1'Wmm1e1''Ul'11.fl1\P1 (Interval Scale) zj,:i~Pl'UVLbVl (Absolute Zero) :WLL~Pl'UVG'l:W:W~ (Arbitrary 
v v v 

Zero) ~.:ii!'\.J fl11~~ri1~"11i1tJ1:::~'V15~'11 'U1tJ'lJa.:i~av'1::: ~.:i hml'111:wVl:J.J1mbl'1fl~1,:i 1tJ'11rn~v'U1 VI 
v 

(2) ri1~'11i1tJ1:::~'V15~'1 (E.I.) 1:::w;l1.:iflcilJ 1:w'1vi' LL tJi;i-;J1flcilJ~:Wri1 E.1. ?1.:ifl11'1:::ilmum'l'lm1 
" • " 'I 

b~tJ'U fl11G'le:J'UG'l-:Jfl11 flcilJ 1~:tlri1 E.I. ~1 bLG'l~.:i111"1::: Lb 'U'UVl~.:J b~tJ'U b?l~'1 L ~lJ'11fl\P1::: bb 'U'U tlel'Ub~ tJ'UU a tJ ' , 

Vl-a.:i b~V'U~,:i 1vi' fl::: bb 'Wm ~:w~m~ flu e:i CJ Vl~mne:iu'1~ 1vi'fl~ Lb 'Wm~:w:Wfl'1 ~ b tJ'\.J-a fl~tu~'lle:i,:i'W' rn~v'\.J flci:J.J 
' 

' " 
Lri,:i ~1'Uri1 E.1. ?1,:J .., bb?1~,:i11fl:::bb'W'Wrie:im~CJ'U:Wue:iv (:Wfl11:w~U'e:iv) ,,,-a,:JL~v'W:Wl'l:::bL'UmVi:w:U'Wmfl v I v 

(m1:w~mfl~'U) ~.:iblJ'W~.:i~~bb\91Lllm1bbtJ'111~fl11flci:wvflvi'ri1 E.I. ue:iv .., v , I 
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(3) fl1dVl1A1 E.1 ~EJ,:iij fl1d61El'U riB'Ub1CJ'LI bb'1~Vl~'I b1CJ'U b ~'Ub~ CJ1 n'U fl1db 'lJ1CJ'U b ViCJ'Ufl~ bb 'U'U 

rieJ'Ub1CJ'UbbG1~Vl~'I b1CJ'U b ~'Ub~m n'Ufl1db 'lJ1CJ'U b ViCJ'U fl~bb 'U'U rieJ'Ub1CJ'UbbG1~V16i''lb~CJ'U hw fl1dV1~61 eJ'U 

m.J:1.J~~1'U~1CJ t-test (Dependent Samples) ~-:itT'U~-:ivi1fi1 E.I. Vl~B T-test e:iv1-:i1~Bv1-:ivi-d-:in 

btfowm (llJA1dv11~-:i61EJ'IEJV1-:i) 

QI J q 

2. 7 .1 fl11:1JVl:IJ1EJ'llel~~~~:IJq'Vlti'Vl1~nT~L 'aEJ'IJ 

t:.JmYii~'Vl~Vl1'1fl1db~CJ'U m-:in'Ur1111 "Achievement" bbDGl'J11~-!'UV1~Bt:.JG1611b~"'ilij 

m~fl11:1.JVl:l.J1CJ11vimCJvl1'U ~-:id 
\I 

vn-:i'!t91tl Vll'!t91tl (2530: 29-32) 1~m1iivimtJt:.JG1~:1.J~Vl~V11'1fl1db1tJ'Ul1 vimtifi'I 

Aru61 n~ru~ d1:1.J fi-:iA11ii~ m 1:1.J611m dtl'tJ e:i-:i'U A AG'l eJ'U b U'Ut:.J G'l:l.J 1"'il1 n md b~ CJ'U n 1 d61eJ'UV1~e:iii1 '1 
' \I ' 

'\.Jd~ 61'U rndru~-:i'\.J1-:i~'iAAG11~fo"'iJ1 n fl1d b1ti'Ufl1d61eJ'U v\'11 ~'iAAG1 bn~ rnd b '\.J~ tJ'Ubb '\.JG1'1 Y-1~~ m':i:1.J 

1'U~1'U~1'1j'tJEJ'l61:1.Jddtl.fl1Y-161:1.JeJ'I 

:1.JV111'Vlm~ CJ~ 1 'lrvfoud':i:l.J15':i1'1l (253 7: 286) 1m ~fl11:1.JV1:1.J1tJt:.JG1~:1.J~'Vlt'Vl1'1fl1':ib1tJ'U 

11t:.J G1 ~:1.Jf1VJ~'Vl1-:i fl1':ib1EJ'LIVl~B t:.J'1 fl1':ib1EJ'IJ~ vim ti fi-:i A11ii~vi~e:i'1 n~~~1~"'il1 n fl1d b1 tJ'U n 'U':i1 ti1'll1 ul \I \I 'U 

~1-:i .,~n1V1'U~ 1 il 'LIVI~ n61t91d b~e:i 1 ~erb1EJ'Ui1A11ii~rn1ii611md'1 bbG1~tl1rn1:1.JTI tJ1oU'\.J':i~1ti'll'LI1~ I 'U 'U 'U 'U 

Pi~itJ fl1t1J"'il'U11~ (2552: 166) 1m ~rn1iivimtJt:.JG1~:1.J~Vl~'Vl1'1fl1':ib1tJ'Ul1 viii1tifi-:i 

t:.JG1fl1':i b1tJ'U~t911:1.Jbbt:.J'U~n1vi'U~ 11~1'lvii11 eJ'Ubn~"'iJ1nm~'U1'Ufl1':ib1EJ'U fl1':i61B'U 1 'U~1'1d~ tJ~ b 1m 1~ 
\I 

b 1mvi-d-:i~e.11'Um ~-:i~lJ-:i1~~'1 b iJu~-:i~er b1ti'U 1~ b1ti'U~n1ti1~61m'Um':iru~ n1vi'U ~~'U?i1'U 1 Vlf1 l"'i] ~ 
, 'U \I Ill~ 

' 
b 11 't.1'1n~~Vl1-:i 61:1.JeJ'IVI~ e:i A 11:1.J fi ~ eJ'UD 'l'U e:i nfi '161tl1'U.fl1Y-l'tJ e:i-:i fl1':i b1CJ'LI~VieJ1'Um vi~e:i 61.fl 1Y-1 fl1':i 

\I 

b1tJ'LI~~'UAAml'LI 1~-!u 
\I ' 

"'il1 m:J n1'll1 fl1':i~1~1"111:1.JVl:l.J1 tJ'tJ eM f:.J G1 ~:l.J f1VJtV11'1 fl1 ':i b1 tJ'UoLJ1'1t91'U erl ~ tJ 61':itl1~l 1 
• 1 \I ' 

f:.J'1~:1.Jf1Vl~'Vl1'1fl1':i b1CJ'U Vim tJfi'I fl11:1.J~fl11:1.J L oLJ1 h'llITTU n L1 tJ'Uel'ULfl~"'il1 fl1':i L1tJ'LI~ ~'1611:1.Jl':itll ~ 1~ ·1 \I \I 

1 CV IV J_ .c:I 

2. 7.2 ~fl3'~Vl:i.J1EJ'llv~m-a1fl~~~11q'Vlti'Vl1~nTH W'IJ 

Y-11'1~t91tl VJ1'!t91tl (2530: 29-30) n~1111LU'Wfl1dt91':i1"'il61Burn1ii611mdtl'tJB'I 

61:1.Jddtl.fl1Y-IV11'161:1.JEl'l'tJITT'Uflfl'1l1L1tJ'ULL~1~El~ 1 ':iU1'1 mi~i1fl11:1.J611:1.J1dtl~1'U 1~u1-:i ii1ntl'B m vi11~ 
• \I 

L~'U Y-l~~n':i':i:l.J~1'Ufl11:1.J1ii1 fl11:1.JLoLJ11"'iJ fl1':itl11 tJ1off rn':i1Lfl':i1~v1 fl1':i~'lbfl':i1~v1LL'1~fl1dU':i~LiJ'UA1 

mntl'EJtJB~ L 'U':i~~u 1~ ti'U~B fl1':il~t:.J'1~:1.J~Vl~L U'Ufl1dt91':i1"'il61B'UY-I~~ m':i:l.J'lleJ'IU n L1tJ'U 1 'W~1'WYjVlB 

~~l ~btJ'Wfl1':il~ 2 e:i-:il°i'lJ':i~nEJ'U\911:1.J"'il~jj'lvimmL'1~6i'n~ru~'lleMl'll1~L1tJ'U ~-:id 
' ' 
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( 1) m11'~Ji'1'Um1tJ5iJ~ b U'Ufl11{;111'1'1t1'\.J11:wifl11:w?11mwvi1\lfl11tJ5iJ~1~tJ1 Vf 

t!m~tJ'U 1Ji''1\l:iJe:itJ 5,r~'1'1\l 1'1~\ ~'UbU'Ut:.J!;N1'Utl11 nn e:ie:i nm ?11m1b1'1-11 m161\I bn(;) bbm::1~1~ b 'll'U 1'111 

Pl'1tl~n'lj1 vrn~n'lj1 ni1'1l1\I bU'U~'U ni11'~bb'U'Ud~\l~t1\11~1~tJ1i '"ve:i?fe:i'UJl1fltl5iJ~" 

(Performance Test) zj'lbU'Ufl11tl1:::biJ'Ut:.JffYi'111ru1~15tJ5'1.J°i (Procedure) bb'1:::t:.J'1\11'U~tl5iJ~" 

() 
..,,, .J' ~I ,, .J ..,.J'"" 

2 n111~~1'Ub'Ut1~1 bu'Un11(;)11'1'1eJ'Ufl11:W1fl11:W'11:W11b1bntJ1n'Ub'UeJ~11'1l1 
'U 

(Content) 11:w'1\IVH)~m1:wm1:w?11m1n 1 'U~1'Ul'i1\I 1 eJ'Ub U'Ui:.J'1:W1'11nfl11b~tJ'Ufl116'feJ'Uii15m1 

'rnu1~1~ 2 i;in'ljru::; ~\Id 
(2.1) fl11'1eJ'Ubb'U'Utl1mtl~1 (Oral Test) fl11'1eJ'Ubb'U'UdiJnm:::v11bU'U11tJ'Uflfl'1 

' 
zj\I b U'Ufl11'1eJ'U~~ eJ\lfl11~t:.J'1 bovn:::e:i~1\I b 'li'LI m1?1t1'\.J~1'U~\I b~tJ\I m?1e:i'U61:wn1'ljru~l'i'e:i\lfl11~ 

'U 'U 

m11i~e:irn•h1 'Ufl11(;) e:i'Ur11m:w 11:w~\lfl11bb'1~\lfl11:Wfl~b ~'Ubb'1:::1..Jf1~ nn1~\911\I 1 b '1i'Ufl11'1e:J'U 

tl'1~~1'Ll~'UB ~~e:i\lm11'~m1:wi(;)1:wm1:wb.LJ'1h1m~e:i\l~vl1 (;)'1e:J~'1'Ubd~:w~1\I 1 m1'1e:i'Utl1n 

b tl~1 ?11m1b11'~ h1'1:::b€i tJ~~ n~\I bb'1:::r11m:w n?11m1m tl~ tJ'Ubb tl'1\1~1e:i b ~:w b~:W 1~m:w~~e:J\lfl11 

(2.2) fl11'1eJ'U bb'U'U 1 Vlb ~tJ'Ufl11:W (Paper-Pencil Test or Written Test) bU'U 

m1?1e:i'U1~mvr~6'fe:i'Ub~tJ'UbU'U\911~ir\l~e:i{;)e:i'\.J ~ihtlbb'U'\.Jfl1';J(;)tl'l.Je:i~ 2 bb'U'U fie:i 
'U 'U 'U 

(2.2.1) bb'U'U 1lJ-..i1n~rl1{;1e:J'\.J (Free Response Type) 1~bbtlfl116'fe:J'U1~~ 

1 i.LJ'e:i?fe:i'U bb 'U'UeJl'ltJtJ~~e:im1:wb~tJ\I (Essay Test) 

(2.2.2) bb'U'U-..i1n~r11m:w (Fixed Response Type) bU'Ufl11'1e:J'U~rl1~'U~ 

'Ue:J'Ub'LJ(;)'Ue:J\lr11m:w~'1::: 1Vf{;)e:i'l.J~1e:ir11~'U~r11(;)e:i'l.Jm 1Vf b~e:in zj'li11tlbb'U'U'Vmr11m:w r11{;)t1'1.J 4 1tlbb'U'U 
'U 'U 

(2.2.2.1) bb 'U'\.J b~e:invi1\l 1~Vl1\l~~\I (Alternative) 

(2.2.2.2) bb'U'U~'UA (Matching) 
'U 

(2.2.2.3) bb'U'Ub~:wr11 (Completion) 

(2.2.2.4) bb'U'U~'U~ (Multiple Choice) 
GI Q.I J a 

2. 7 .3 th::Ln'Vl"lleHm uuV1~aeiu1~i:.i~u:i11q'VluV11.:inT'H 1£J'lJ 

?!:wun .ti'viVitJu-0 (2553: 73-82) 1~bbti.:itJ1:::bnvi'Umbbuuvi~?1e:iu1'~t:.J'161:w'lviBvi1\lm1 
., ., 

b~tJ'Ufl1?1~1\l:ii'UbU'U 6 tl1:::bnvi ~\1-U 
'U 

(1) oLJ8'18'\.Jbb'U'\.JeJ(;)tJtJ~1e:im1:wb~tJ\I (Subjective or Essay Test) bU'UoLJ86'feJ'U~i1 

bu~1 :::r11m:w bb~11 Vf '11 m~tJ'Ub ~ tJ'U(;) e:iue:i~1\I b?f ~ b ~ tJ'Uu11m tJm:wm1:w~ bb'1 :::.LJ'e:if1~ b i'.1'U bbl'i'1:::f1'U 
'U 

(2) oLJe:J?fe:J'Ubb'U'Ufl1b1n-~~ (True or False Test) bU'UoLJe:J?fe:J'Ubb'U'Ub~e:inl'le:i'U~i1 
'U 

2 t>1'1b~e:in bbl'i'1:::1'11b~e:in~\ln~11bU'Ubb'U'Ufl\l~bb'1:::i1m1:w~mtJm\ln'Un'U.LJ'1:w b'li'U b1n-~~ 1'1l-1:w1'1l 
'U 
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(3) -U'e:i?fe.J'Ubb 'U'\Jb~l.Jfl1 (Completion Test) bll'U-U'eJ?feJ'U~thtne:i'U~lCJ'lht 1CJFl'Vl~e.J 

-LJ'e:im1l.J~cJ\l hJ?tl.J'U'HUbb~11 'IX~l'leJ'U b~l.Jfl1Vl~e:itJ1t 1CJFl'Vl~e:i-LJ'e:iF111mM 1'LI"lie.J\ll1\l~b1'LI 11t!'Ub ~e:i 1 '!XiJ 
" " 

(4) bb'U'U'Vl~?feJ'Ubb'U'Ul'lB'Ui'U 1 (Short Answer Test) <LJ'e:i?feJ'UU1tb.fl'VldFl~1CJtl'U 
iB?te:irnb 'U'\Jb~l.Jfi1 bbl'ibbl'lnvi1\ln'U~<LJ'e:i?te:i'Ubb 'U'Ul'le:i'U~'U 1 b ~ CJ'Ub lJ'UtJ1t 1CJF1fi1ml.J~?fl.J\J1rubb~11 'IX 

~ l'le.J'U b ~ CJ'U\Ple:i'U fi11P1e:i'U~~e:i.:im1"ilt~'Ubb'1t nt Vf~-s~ 1m "ilm1l.J?tl.Ju1ru 1l.J1 "lib ll'Um1'U11CJ1CJ bb '\Ju 
" " 
ii Q..IQJdil .c:il 

'lJ e.J?f B'U e.J\Pl 'UCJ'Vl1e.JFl11l.J b 1CJ.:i 

(5) <LJ'e:i?fB'\Jbb'U'U~'U~ (Matching Test) bU'UieJ?feJ'Ub~BnlPlB'U'IJ'Ll~Vl~.:i 1~CJiJfl1Vl~B 

-Ve:im1l.JbbCJnBe:in"iJ1nn'UbU'U 2 '11~ bb~11 'IX~IPle:irn~e:in~'Ul"i11 bbvl'1~-LJ'Bffnl.J 1 'LI'IJ~Vl~\l (l?i'1v'U) "il~ 
" 'U 'U 'I 

~'Ul"ifi1V1~e:i-Ve:im1l.J 1~ 1 'LIBn'IJ~Vl~.:i (1?11 b~e:in) zj\liJF111l.JG1l.J'W''U6n'Ue:i~1\l 1~e:i~1\l'Vl~\lml.J~~Be:in 
" . " 

<LJ'B?fe.J'Ufl1Vl'U~ H 
(6) .LJ'B?feJ'Ubb'U'\Jb~BnlPleJ'U (Multiple Choice) ~m~ru~~11tJ r\'1ml.Jbb'U'\Jb~Bn1P1B'U 

1~mif11tJ"il~tJ1~nB'U~lCJ 2 l'lt!'U \91B'U°l11Vl~Bfl1tl1l.J (Stem) nul?i'1b~e.Jn (Choice) 1'LIIPleJ'Ub~eind 
"il~tJ1~ne:i'U~1CJl?i'1 b~ e:i n~t1nbb'1~1?i'1 b~B n~ b lJ'Ul?i'l '11\l tJ n~"il~i1fi1ml.J~n1Vl'U~ 1 '!Xir n b~CJ'UVl"il11ru1 

" 
bb~1Vl1~1 b~e.J n~tl n~e:i.:il.J1 n~ ?f fl"il1 n ~1 '11.:i~'U " bb'1 ~fi11P1 e.J'U bb 'U'U b~ eJ nlPl e:iu~ ~'LI CJl.J 1-U ~1 b~ eJ n~ 

" , I 

1n~ b~CJ.:in'U fl b~'U " "iltb i1'U11'Vlnl?i'1 b~e.JntJn'Vll.Jflbbl'iF111l.J"il~\liJtl1V1iJntJnmniJe:iCJ~1.:in'LI 
" I " "' 'U 

~.:it!'U n11~Fl1~?f e.J'U"ilt b~B ne.JB n<LJ'B?f e.J'UU1~ b.f)'Vl 1~ir'U~e.J.:i'W"il 11ru1-Ve:i~ iff'il 1 tlfl Fl11l.J 
"" 

b Vlm~?fl.J'lJB.:i bb 'U'U'Vlfl?fe.J'Utl'U b dB'Vl1 Vl~e.J"ilfl'l.J1~?f\lri1'Un11b~CJ'U~1 'Um11~CJFl~.:id~1~CJ b~e:in 1-U 
' " " 

bb'U'U'Vl~?fe.J'Ulfl~'1'1l.Jq'Vlt'Vl1.:im1b~CJ'U bb'U'Ub~e.JnlPleJ'U (Multiple Choice) 
Q,I ., Cl.I Q,I ,! Cl 4 

2. 7.4 'Vl~nn1'H'l~1~LL 'U'U'Vlflfilel'U1fl~~fil11CJ'V15'Vl1~n1~L ~El'ULL 'U'U L~eJnl'leJ'U (Multiple 
' ~ 

Choice) ~'1'1l.Jq'Vl5v11.:im1L~CJ'ULL'U'\Jb~e.Jn1P1B'U ~.:iii 

2. 7.4.1 L~CJ'UIPlB'Ui.111'!Xd]m_h~1CJFl~?fl.J'U1rUbb~11~LFl~B.:i'VlmCJ tH~-w (?) ~1CJLL~ 
" 

hi Fl11 ?f ~1.:i1Pl B'Ui.111 '!X b lJ'Ubb 'U'UeJ 1'U ~ BF111l.J b 'W 11 ~v111 '!Xfi1 tl1l.J hJ n 1~otl'U bfl~U ~Vl1?f e.J\l bb~Vl~B 

ie:im1l.J hJl'le:int1Vl~mnflm1l.J'1'U?t'U 1 tim1fi~V11fi11P1B'U 

2. 7.4.2 biJ'UL~eM"iltml.J1 '!Xifl L"il'ULL'1:~m.:i"ilfl hJF1'1l.JLFl~B L ~e.J11~B1'U"il~ hhi1h . . " 

L~e:in1P1e.J'U?f1m1i;iml.J-wq~ m1l.J 1ti?fl.Je.J.:i1~Vl'11CJ 1 ~1'U 1l.J 1 "lifi1ml.JLU'W1tFl11l.J"il1i1e:im1l.J"il~.:i1P1i1 

~111 bL~~e:i.:iml.J 1'IXAflV!~eJU1Fl11l.J~~L~CJ'U1 tJ'l m 'U?ftl1'Un11ru1 Vlll 
" 
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2. 7 .4.4 Vl~nb~tl'lrl1U~ b~5 tl1~1b U'WvleJ-:J1-ifnm1~~ b~'W 1vl'r11'\.J~b~5bb~rl1UD b~5sil'eJ'U 

hJri111-if ei~1-:i ~-:i b ~11:::'\.Jn~~ b~tJ'W~:::~-:i mnl'ieim1bb'IJ~m11JV1lntJ"tleJ\lfl1mlJ bb~:::l?lei'U r11mlJ~mlJ 
'V ' 

n~'UVl~eJ'IJDb~5-il'ei'W~~lJ1nn-;l1~n 

2. 7.4.5 eJ~11-if io11~m YJeJtJ m 1mlJuruvi11~tJ1?11\l ~-:i1~ 1:iJ b~tJ1iei-:ivi~eJ hJ1~ -if b U'W ' ., 

~ m~ru:::Vl~\l Vl~eJijViPl'V11\I LL 'U'\..J L~ tJ1tl'WVl~eJffif11\1~~1\1'1eJ~fl~ eJ\I L U'Uvl1'WeJ\I L~tJ1 n'U 

2. 7.4. 7 m1L~tJ\1~1~'U~1 L'1"lJL 'W~1 L~eJnl'i1\I I hi LL ti 1°i11?1eJ'\..J~L U'W~1 L~"tl -0tJlJ L~tJ\I 

\!1n,JeJtJ 1 uvi1mn L ~eJ"1i1tJ 1~~l?leJ'U'W~11ru1vi1l°l11?1eJ'U1~'1:::~1 n 1:iJvi~\I LL~~UeJ\I n'Wn11L~1\?l1 L~eJ n 
'V 

2. 7.4.8 1-if 1'11 L~eJn'IJmm tJ~vi~ei'IJ~1tJlJ~ 1 ~b vim:::~lJ ~1L~eJn'IJ~1tJlJ~1 ~L vim:::'11J 

1'11 b~eJ n'\.Jm m D~ 1~ LLri~1 L~eJ n'1~Vi'1tJ 1-if r1111 1:iJnr111?1 Brnin~n~11m~ ~VllJ~ ~~VllJ~vmieJ vi~eJ 
' 'V ' 

" iJ .c::il I.I d 0 d I V' ii 2.1 di .c:i. 

2. 7 .4. 9 "tleJb~tJ11?1eJ\11Jfl11?1eJ'\..J b~ tJ1 bb1?1'U1-:iri1 \lf:..l eJeJn"tleJ'1eJ'U bf:..l m 1eivi1eJeJ1\l~::: bn~~1 n 
'V 

m1L ~tJ'W~1m'l 1:iJ1'~nlJ ~'l'W\!11ru1~1m\I b vi~1i!'W 1~B mdvi~\I vh 1~bn~uruvi1'1eJ\lbb4'1eJ\11JlJ1~ , ., ' 
2. 7 .4.1 o b~tJ'W~\1~1tirnL~:::l'l1~~ 1~tinV1~eJ~~mlJV1Glni'111 ~ei\l~n1V1'W~l'l1tinvi~eJ~~ 

'V 'V 'V 

L ~11:::'1eJ~Fl~eJ\lnum11JL zjeJ 1 '11Fi'11\I r11~\I Lvm vi~eJ"U'Uuu111Jb utJlJ'IJ1:::L ~ruLtl~1~Vi'eJ\l~'W~BlJ 11J1~ 

2. 7.4.11 L~tJ'W~1L~eJn 1 ~B'11~"U1~~1nn'W ~tJ1tJ11JeJ~11 ~~1L~eJn1~~1vi~\ILU'W?i1'W 

V1~\IVl~eJ?i1'W'IJ 1::: neJ'U"lleJ\1~1 b~ eJn~'W l'i' eJ\l L ~LL~~ :::~1 L U'WB~1:::\!1n tl'WeJ ~1\1 bL Vi'\!~ \I 
dCl.ldl I.I di :f1.1..:::i1 cue1 .::ii vc;.:: 

2.7.4.12 f1111J\?11L~eJn 4-5 '1JeJ'1eJ'l..JLb'U'l..JL'1eJnl?leJ'U'W tl1L'1JtJ'W\?11L~eJnb~tJ\I 2 1?11n 

n~1tJ LU'WoLJeJ'1eJ'U Lb 'U'l..J~n-~~bL~~L~eiueJ\ltl'W 11l'1 ~m~L~11~41tJ I ~\lm1ij\?l1 b~eJnmn I 1'11~\jtJlJ 

1-tlvi1mU'WoLJeJ'1eJ'U1t:\;)ui.ht:tilJ~m~1tJ~ 1-2 m11-tl 3 ~1L~e:in 1t:~'l..J1.b~tilJ~mntJ~ 3-6 F1111i 

4 ~1b~e:in bL'1t:~\lbbl'iiJ6tJlJ~m~1u~ 1-2 m11~ 3 1'11b~eJn 1t:~'U'IJ1t:tilJPimfllJ~ 3-6 ri111i 

4 1'11b~eJn bb~t:~\lbb~lJ5t.11J?in~1:ff'W1'\.J m11i 5 1'11b~ein 
' " 

2. 7.4.13 e:i~1LL 'Wt:r111?1e:iu~\lm1bm:::r111?1Bui1vimEJmru \;)\1-U 

o II V o I.I 

1) mmlJ'1JBVl~\I I LL'W:::F111?1B'l..J"llmL1n I 

2) mlJ L~eJ\I~ ~ L~ tJ'UFI~ eJ\lth neJ ~ LL~1 1~ mtl~1~r11mlJ'IJ 1t: LJl'Vll°iTw-:i L ~ tJ 
'V 'V 

L ~11t:'l!n L~tJ'Uvtl.:iJijm 11J~nm\l \!::: L~11~tin 
'V 'V 

4) oLJeJfl111J'1JeJ\1~1tinu1\l?i1'ULU'U?i1'UV1~\1'1JB\l'Vln~1b~Bn 
'V , 



' 
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6) ~1~Bu1~nj~~1v 

~1 n'Vl~ n f11j 1 'U f11j'1~1~ bb UUV1~'1BU1 ~~ m1'1lt]V1Bvn:in1j b~V'U bb uu b~ fl n ~BU fl~~'1~1~ 

-<S1 b U'U~ tl~ ~ ~Vl~ mn ruen~~ 13 -iiv b ~tl 1 ml'1-iimrnrnL urn~ vn ~ m.Ji1flrui11mrn~ ~ tl~~11'1~n~ 
' 

fl'HJ.m 1 n 

.QQI .c:i.c:i II 

2.8 -111'U1"ilVVILm.11'tltl-ll 

2.8.1 -111'U1~a1uth::LVIA 

tJ~~n~ru 131~iJ1mtJ (2550: 111-146) 1m~m~v~ f11jL tJ~vu L Vivu~~~llt]'VIB'Vll~mj 

b~V'U fl111J'111Jljfl 1 tJf11jfl~l bflj1~~ bb~~ b ~~ fl~~Bl'lllfl ru~ P11'1~1'1JtJ~i( nb~V'U-ff 'UiJLW:WPl n~1 
U~ 3 ~b~V'U1~Vf11j~~n~mj:IJf11jb~V'U~bbUU~UL'11~Vl1fl11:WTI~V1-ffm~Ul'Uf11jbbUU TGT bb~~ 

" " 

~~f11jb~V'U~ Vl1~'lli'.1tJj~~'Vl5~~'lle:J~LL~'Uf11j~~ f11jb~V'U~ b tJ~vu b Vivu~~~1Jn'VIBV11~mjb~V'U " " ., 
fl11:W'111J1jfl1 'W n1 jfl ~ l bflj1~~ bb~ ~ b ~~fl~~ Bl'll1flru~1311'1~1 n~:W ~1tl~1~1 'U nljl~ V L~ bbn 

' 
i!rn~vtJ.fftJiruv:wPin~1u~ 3 h~b~V'UrllbbVM '11i!rn1m'll~~'U~f11jPln~1P1~'1~Ln~ L'll~ 2 mflb~V'U 
~ 2 Uf11jPln~1 2549 -<S1tJ1'U 80 fl'U bLU~LlltJn'1:w'Vl~~v~-<S1tJ1tJ 40 fl'U LL~~n'1:wmuflll-<S1'Ul'U 

' ' ' 
40 fl'U ~~ f11jl~ V'V'IU11 LL~'Uf11j~~f11'H~ffU~LL UU~UL'11~Vl1fl111J~ 1~w 1 off m~Ul'Uf11W~ll LL uu 

" " ' 

j~~u .05 

'V'll~~Pl ml'llvfo (2550: 59-86) 1~Pin~1~~f11j~~n~mj:wnTH~V'U~i'll1flru~m'1~1 
" 

L~v~l"l11:wi11~~L tltJ 1~v 1 off m~u1tJf11j~U L'11~V11m1:w~ offtJiruv:wf'irn~nu~ 5 1~vi1~~~~Vlmm ~v 
" ' ' 

Lfl~B~i1Bvhm'IJf11jPlf1~1~'Ufl11i1 3 'tfU~ fiB LL~'Uf11j~~f11'jL~V'UTI'1l1flru~P11'1~1 LLUU'Vl~'1flUl~ 
" 

~~~:Wt]'VlB'Vl1~f11'jL~V'ULL uutJj'LI'V'1l'1~ L~ tlf1~tlU 4 ~1 L~Bn LL~~ LL UU'1€1Uf11:Wfl11:WoW~'V'ltl 1~1 'Uf11j 
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m'1CJ tJ~~LYfU\I (2550: 73-94) 1~Pim~nrn1~~'U1bb~'Ufl11~~fl11b~CJ'U~ b~a.:im.Jrn1 
'U 

b :U.:ib~'Ul?i'1 bb tJ1b~CJ1 i'UiruCJllPlni31u~ 1 1~ CJrn1~~n'i\lm1llrn1 b~CJ'U~bb uu~u b?t1~fl11llf (Inquiry 

Method) 1~ CJ ii 'i\l ~&.J.:ivtm CJ L Yi mL~'U rn 1 L~ CJ'U .rl ~i1tJ 1~aVJ6 n1~ Pi ni31vt1r11~"1J'LltJ 1~aVJ6~~'ll a.:i 
' ' 'U 

bfl~B\lijB'vi'l m 'Ufl11Plf1i31flf .:idii 2 "llU~ 1~bbnbb~'Ufl11b~CJ'Uf mi~Lb 'U'UVl~?fB'Ul~~~i1lJ')'Vl~Vl1\lfl11 
b~ CJ'Ul'1J1rlt"U\91 l"11?f \91{ ~~ fl11Pl f1~1fl'Ufl11tl11f1f]l1 bb~'U fl11 b~CJ'Uf b~B\l?flJ fl11 b :U.:i b~'U~l bb tl1b~CJ1 

1~ CJfl11 ~ ~ n'i\l f111lJ f111 b~ CJ'U ~ bb 'U 'U ~'U b?f 1::;i1tJ 1::;aVJ6.fl1~ b vh nu 7 8. 4217 6. 80 ?f \I f1l 1 bf1 ru6l'i'~ 
'U 'U 

n1vt'U~H bb~'Um1L1CJ'U~ i1r11~'1J'LltJ1~aVJ6~~Lvi1nu o.6509 bb~::;'W'm~CJ'Ui'UiruCJlJPin~1l!~ 1 ~ 
'U 

~'Ub?t1::;ii~~i1lJ')Vl~Vl1\lf111b~CJ'UVl'1\lb~CJ'Ubb~::;vt'1\lb~CJ'U~1'U 1 tlbb~l 14 l'U 1&.lbb\91f1~1\ltl'U bb?f~\ll1 

i.J n L~ CJ'U~ b~CJ'U~'U L?t1::;?tm1tifl\1Vl'U m 1lJ~vt'1.:i L~CJ'U 1~~\lvtlJ~ 
'U 

i1'U~n1~ aa'U~::;lJ'U (2551: 56-84) 1~Pin~1~~n1'~~~n'i\l11lJm1L~CJ'U~bL uu~uL?t1::; 
' 'U 

n~lJ?111::; m1L~CJ'U~flru\9ll311?1\9l{ b~a.:i B'm1~1'ULL~~~aCJ~~ i'UiruCJlJPi n~1tJ~ 2 1~ CJii'i\l~&.J.:ivtlJ1 CJ 
, 'l\J , , 

b~a~~'U1Lb~'Un11~~n'i\ln11lJm1L~CJ'U~ vt1~"1!-LltJ1~a'Vl6~~'lJa\lbb~'Un11~~n'i\ln11lJn11L~CJ'U~bb~~ 
.., 'U 

Pin~1m1lJTI.:ivrn h'lla.:i-Wm~CJ'U~ii~am1~~n'i\l m1lJm1L~CJ'U LL uu~u L?t1~ n~lJ~1a~1.:i~1 -ITT 'U 
' 

Q 'o d ~ ~ i.I II I V.::::t. .:::.ii ii 

1'VICJ1'U?t1ru €11b.flBblJ€1\l'Uf1111'1J?fl.J1 ~~fl1113lf1~1fl'Uf111~'U11 bb~'Ufl1T'il~ff'ilf111lJf111bW'\.,!1bb'U'U 
' 'U 

~uL?t1~ i1tJ1::;aVJ6n1mvi1nu n .18178.19 LlJ'U 1 tJmll Lnrusri 1517 5 ~~\I H ~"ll'LltJ1~a'Vl5~~'lla.:i 
LL~'U m 1~ ~ n'i\l m1lJ m 1 L~CJ'U ~LL u u~u L?f 1::; i1 r11 L vi1 nu 0. 5271 LL~~i.r rn~CJ'Ui1m 1lJTI\l~a h 

'U 

mn 

a1rll \31~1.:ii;iCJ (2551: 85-133) 1~Pin~n1'1m~mm1LtJ~CJuLViCJu~~i1llq'Vl~VJ1.:im1 

L~CJ'U m1lJ?11lJ1w 1 'Um1vt1Lvt\9l~~ Lrn~ L'1\9lfl~~am1L~CJ'Uflru\9ll311?1\9l{ 'llm'W'm~CJ'U~'UiJuCJllPin~1 • 
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bb C-J 'W n 1 d ~ ~ n "il n d d jj n 1 d b ~ tJ 'W ~ bb u u ~ u b ~ 1 ~ bb (;1 ~ bb C-J 'W n 1 d ~ ~ n "il n d d jj n 1 d ~ bb u u tJ n ~ bb (;1 ~ b ~ e:i 
\) \) 

b tJ~ tJU b Vi tJUC-J(;l~jjtj'VlBVrnlfl1'j b~tJ'W l°l11jj~1jj1'jt) 1'Wfl1'j1 Vlb V!li)C-Jr;1'Vl1~\0lru\Pll"11~\Plibbf;1~ b"il\Pl l°l~~e:i 

fl1 'j b~ tJ'W l°l ru \Pl f"11'11'1 i"llB~'IJn L~ tJ'U WV!l1~ n ci jj~1~~U fl1 'j~ ~ n "il fl 'j'jjj fl1 'j L~ CJ'U ~LL U'U~'U L'11 ~ fl'U fl1 'j . \) 

L~CJ'W~LL'U'UDfl~ flcijj~le:i~1~mm 'Ufl1'j1~CJl°l~~ffi~LLntl'm~CJ'U-5'UiJ6CJjjPlfl~1lJ~ 3 1 d~L~CJ'Ul°ltl'U 
\) . 

'11'j'j~ "iJ1'U1'U 2 Vfe:i~1~ Vfe:i~i'UiJ5CJjjPlfl~1lJ~ 3/S b~CJ'U~1CJfl1'j~~n"ilfldjjfl1'jL~CJ'U~LL'U'U~'UL'11~ 
\) 

~1'U1'U 3S l°l'U LL(;l~Vle:i~i'UiJ5CJjjPlfl~1lJ~ 3/6 L~tJ'U~1tJfl1'j~~n"ilfld'jjjfl1'jL~CJ'ULL'U'U'IJfl~ "iJ1'U1'U 

38 Ll°l~e:i,:ilje:ivit m 'Ufl1'jPlfl~1A'Ul"l111~LLn LLC-J'Ufl1'j~~fl1'jL~CJ'U LL'U'U'Vl~'1B'Ul~C-J(;l~jjtj'VlB'Vl1~fl1d 

L~CJ'ULL(;l~LL'U'Ul~fl11l1'11mJti L 'Ufl1'j 1 VlL 'V!\Plc.J(;l C-J(;lfl1'j1~ CJD'j1fl1ll1 LLC-J'Ufl1'j~~n"il fld'jjjfl1'jL~CJ'U~ • d.J \) 

LL 'U'U~'U L'11~ LL(;l ~ LLC-J'U fl1'j~~ n-;;i fld'jl.J fl1'j L~ CJ'U ~LL 'U'UU fl~ L~e:J~'j~'lJ'lJE;'fjj fl1'j L :iJ ~ b~'U i'UiJ 5 CJlJPl fl~1lJ 
\) 

~ 3 ~tJd~~'Vl5Jl1Y1Lvi1nu 78.93/76.21 bLr;i~ 77.63/76.12 ml.J~1~u zj~LU'U1tJml1Lflru'1~~~H ~ 
A1~'1JiJUJ~~'Vl5C-Jm vhnu O.S6 70 bb(;l~ O.SS 7 n~jj~~~n"ilfld'jjjfl1'jb~CJ'U~Lb 'U'U~'U L'11~ LL(;l~fl~jj~ 

' ' ' 

ru'jiflt]m D1P11P116'11LY1 (2SS3: S7-77) 1~Pifl~1A'Uri11L~e:i-:i C-J6'1"1.IB-:ifl1JL.ff"ll~fl1'jL~CJ'U 

LL 'U'U ~'U L'11~'V!1m1ll ~ L~m fl1'j'\.J d~ CJ fll'i°"1.1e:i-:iB'm1~1'ULL6'1 ~ ~e:i CJ6'1 ~~~~ B'Vl fl~~ fl1'j 1VfL'V!\PlC-J6'1'Vl1-:i 
\) ' ' 

'UB-:i B \Pl'j1~1'ULL6'1~~e:iCJ6'I ~ LL6'1~ L ~ e:i L 'IJ~ CJ'U L Vi CJ'UVl fl~~ fl1d1VfL'VI~C-J6'1'Vl1-:iflru\Pl 1111'1 \Pl i"ll e:i-:itl' fl L~CJ'U flcil.J . ' 
~1mh-:i~1m 'Ufl1'j1~CJfie:itl'm~CJ'U-5'UiJuCJl1Plfl~1tJ~ 2 h-:i L~CJ'U'11'1~'U'U'Vl'U~ ~1~l11-;;i1 flfl1'j~jj . ' 

n'U1P1V1-:il3i' 5d~u'WIP11 d-;;itl (2SS3: ss-91) 1~Pifl~1A'Uri11L~e:i-:ic.J6'1fl1'j~~n-;;imdllfl1'j 

L~CJ'U~L~m~'U~~1 LLG'l~'IJ~ml'ld flcil1'11'j~fl1'jL~tJ'U~flrul'lf"11'11'11 '5'UiJuCJlJPlfl~1tJ~ 3 L~CJ 1 -ff1n~ m 
~ ' ~ ~ 

fl1'jL~CJ'U~ SE 1~CJijm1lJ1i-:iV1mm ~B'1~1-:i LL6'1~~w.J'U1fl'1 fld'jjjfl1'jL~CJ'U~LL 'U'U SE 1 Vfij'IJ'j~~'V15Jl1Y1 
\) ' \) 

\P11ll Lflru'1 7 S/7 S Plfl~1~"11U'\.J'j~~'V15C-J6'1 LLG'I~ L'IJ~CJ'U L ViCJ'UC-J6'1'1lltj'Vl~'V11-:i fl1'jL~CJ'U ne:imL6'1~'Vl'1-:i~1 CJ 

fl1'j~~n'1f1d'jlJLb'U'U SE LLf;1~Plfl~11°111ll~~Y1Bh"lle:i~'\Jm~tJ'U~ij~e:ifl1'j~~n"ilfld'jlJLL'U'U SE flcil.J 
' 
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bb uu'v1~6'f e:iu1 ~ ~'1~l.I 'l'v1BVJ1\I m1 b1tJmb'1::: bb uu?le:iuml.lm1l.l~\l'V-l e:i 1 ~ ~'1 m1Plfl~1 A''W A11tJ11 fl!J 

11 bb~'Wfl11~~fl11b1tJ'W~ 1~tJ1-ti'1n~mfl11b1tJ'W~ SE iitJ1:::~VJ5Jl1YlbvJ1nu 84.1/75.56 JJ~'ll-W 
" d.J " 

tJ 1:::~VJ5~ m v\1 nu 0. 6349 A::: bb 'W'W ~ '1 ~l.I ']VJ BVJ 1\1 fl11 b1 tJ'W~~ \I b1 tJ'W ~\I fll 1 n e:im1 tJ'W eJ V1\IJJ 

'W'tJ611rlt1J'Y11\16'ft1~~ .01 bb'1:::'W'rn1tJ'WilA11l.loW\IYm hl'ie:im1~~fi~ml.lbb 'U'U SE b~tJ11l.leJtJb 'WW~'U 
" 

2.a.2 .:i1'Ll1~a~1.:i'lh~L'Vlf1 

Ewers (2002: 2387-A) 1~Plfl~1~'1fl116'feJ'Wbb 'U'Ul!J~mm1b~tJ'Winum16'fe:i'Wbb uutJ fl~ 

~1"11 b iJ'U~ ci1 tJ'YleJ~A11l.I ~~i'.l\Ji e:i fl11'W'w.J'W1Yl fl~::: m:::'Ul'W fl11'Y11\ll'v1tJ11'116'f\9l1 bb'1:::tJ1:::~'Y1B Jl1Yl"UeJ\I 
" " " 

1"11-UeJ\l'Ll flb~tJ'Ul"ld6'f1"U1fl11U1:::'1lJPlfl~1 flcilJ~'JeJ V1\lb iJ'W'W'rn1tJ'WA1i'Wu~ 3 bb'1 :::-&'Wu~ 4 b~tJ'W 
\I \I , \I 

11tJi61J1i66'f e:i 'Wi 'Y1tJ11'116'1(9)1~l.1~1i'Yl tJ1~ tJ 1~~ 11~ ~ '1fl11'Yl ~ 6'f e:iu n e:im ~ tJ 'U'V-lu11 ir fl Pi fl~1~ \I 
2 flcil.I h.lbb\9lfl~1\lfl'W 1m~e:i\lfl11l.16'f1l.11W1 'Wfl11~~b ~\I b ~\91~'1 fl11l.1'1leJ'U'U11tJ1fl11'1"UeJ\lim~tJ'W 

' ' 

Barmett (2003: 2031-A) 1~Pifl~1fi'll.11\9ldii:i1'Wl'v1tJ11'116'flJ111~~'U6/J1~bb'1:::W~'U'S'ii:i1 'LI 
~ ~ 

u~~um'IJ'W~m~u b6'f1~~1 ;\I b iJ'WtJ'Yluim 'LI m16'fe:i'Ui'v1 tJ11'116'f \911 m1J111i:i1m ~ci1dhn~n1~'W~i6~ 
' ' ~ 

~~6'f~1\lfl11~'Ub6'f1~Jl1tJ 1 m de:i~l m otl?feJ'W 1 'W~eJ\I b~tJ'W ~\11 tJfl11tT'Wm'11'W'J'Wl.llflb iJ'U~~~~'W h 
" " 

bb 'U'U6'f~1\16'f11rl bb'1~6/Jlqj~'11~ zj\I b iJ'U~'S'ui bb'1 ~ n1~'U~i5m1~'U b?fl~ bb'1 ~ hli'.l fll ll.16'1 \I~ tJ~~ ~tl 1 beJl 

i5~~'Ub?f1:::-ue:i'IA1 2 l'l'U 11~~btJ~tJ'UbbU'1\leJV1\lh bdm1m'U1'U~'Ubb'1~fl11b tJ~tJ'Ubb U'1\lb ~ci1d~::: 
" 

b~tJ'J'W''Un'We:iV1'l 11brn:::l'l1b mhd~:::~1'W-W''Wl'l11l.ltJ1fl'11u1fle:iv1\l 11 1'\.Jbb uu-ue:i\lfl11i~tJu11l.1'1ll~ 
" " 

Ebrahim (2004: 1232-A) 1~vhfl11Pifl~1~'1fl11b~tJ'Ufl116'feJ'Ubb'U'UUfl~fl'lJfl116'feJ'U 

1~tJ 1 .rr1!J~mfl11 b~tJ'Ui~iil1i e:i~'1~l.l'l'Y1B'v11\I fl11 b~tJ'Ui'v'l ml'116'f \911bb'1::: b ~(91 A~ b ~\li'v'l tJ11'116'f \9111:::~u 

tJ1~'1l.IP'ifl~1 fl'1l.llJ11e:iv1\lbiJ'U1~~utJ1:::'1l.1Pifl~1'11'W1'W 111 l'l'W ~lfl 4 ~eJ\lb~tJ'W bb'UUbbU\lfl~l.I 
' ' 

'Y1~'1e:i\I 56 i'l'U b~tJ'Wbb'U'Uln~mfl11b~tJ'U~ 4 ~'U bb'1~fl'1l.lm'Ul'll.I 55 i'l'U b~tJ'UtJfl~biJ'Wb1'11 d.J \I , , 

4 ~tJ~1"1 fl1':i?fa'U 1~EJl'l1b-Wl'lmu\lzj'l?fa'Ui!rn~EJ'U~\I 2 fl'1l.I fl1':ibnu.Uaim 1-ti'bb'U'U'Yl~?fau1~~'1 
\J .., , '\I 



: 
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'Vl~?l BUV!Gl\I b~CJ'U ~.m fl11Pl f)'l.'f1'V'lUl Tun b~CJ'U~ b~ CJ'U 1~ CJ1'!) ~ fl1fl11 b~ CJ'Uiijf]::; bb 'U'Ut-J ~61'lJtj'Vl~'Vl1\I 

b~CJ'W bb~::; b "il 191fl~191 Bi'Vl mP11?11911?1'1 n1Tw n b~ CJ'W~ b~ CJ'W 1~ CJ m1?1 B'Wbb uutl n~ 
'IJ 

Hovermill (2004: 2416-A) 1~Pin'l.'f1bbUU~U?l1'W (~Ub?l1::!V!1fl11lJ~) 1~CJ1oUb'Vlfl1'W1~v 
'IJ 

1 'Wl'/J1A rul911"11?11911 bb~::!G'l~~~l CJ ~1 CJA11lJ b-U11 "il LA d \I f111~w.J'\.J1'i) ~1\lil 'i)'i)1~'V'l n11Pi n'l.'f1-d1~ off 

tlw LCJ'lJtl V!Gl f)fl11'Vl~~ B\11 'Wfl11~w.J'U1Ad~"il::!?ii1'U?l'U'Wbrn::!l9111"il?IBUB~1\I~ f)f"l11lJ b-U1 h61m\lm 
'IJ ' 'IJ 

bb~::!b deJVl1~1~"il1f1fl11tli]u~ fl11Plfl'l.'f1b~CJ1 nun~ bnru'V1bb~::!fl11G'IB'Ubb uul911\I I t-J~fl11Plf1'1.'f1 
I Q QJ I I QJ I d I d ..:51 C::.: I 

'V'lU 11 Ln ~m B CJ 1\l'll €!\Im 1lJ'\J fl'V'l1B\I fl11'V'lw.J'U 1 LL~::; n11~~ m1lJ CJ \Im fl'Vl'U 1 L "l!mia L tl'U LL '\J'\J €l CJ 1\1 
' 

'lJB\lm1L~CJ'Ubb'\J'\J~u?11'U (~uL£11::;vi1f\11lJ~) 1~CJ 1-tl'b 'Vlfl 1 'W fav?l'U'u?l'U'U zj\11~ bb?l~\11 Vf b ~'U"il~~1~ru 
\I , , IV 

"il1 f)fl1'i)'\J fl11lJflm1'\JCJ'i)~ 1 'Ufl11b~ CJ'Uib-U1nu~\lbb1~~'i)lJ'i)~1\lijtJ1::;~'V]6J11~ n11tli]u~~ b tJ'W 

Lb uu B ~1'11~ bn~:ff 'W1 'Wm~?lB'ULb uu~u?11'W?lBu?l1'U~Ej~m1m-U11"il 1 'W m1?1 B'Ubb uu~u L?11::;vi1 
'IJ 

bb~::!U'VlU1'Vlfl11?1B'Ul'VltJ1P11G'fl911Lb UU~Ub?l1::!'lJB\IA1 1 'U'lleJUb'lJ191fl11Plf1'1.'f1 4 VleJ\lb~CJ'U'1JB\I h\lb~CJ'U 
'IJ 

'll'W1~nm\I m1Pin'l'f11 'Wfl~\ldn"il~lJ\lvilJ1CJ L~B 1 Vf'Vl11ufl11lJ61lJ~'U6niJviGi'\I bb~::;tJ1::;?1u m1ru'1JB\IA1 
, , \I \I 

bb uu~u b?l1::; b~€l'V111U~t]~ fl11lJfl11G'IB'Ubb UU~'\J b?l1::; bb~::;m1tJ1::;~nl911 oUfl11?leJ'Ubb UU~'\JbG'f1::; zj\I 

~u11 fl11G'f B'Ubb '\J'\J ~u b?11::;J'U "il::; b ti'U'U' rn~ CJ'Ub lJ'Ul"l'U~ nm \Im 1 L~ CJ'U ~ m 1 b~ CJ'U bfl~"il 1 n m1m::;~1 
'IJ 'IJ 

b lJ'U m1 b~CJ'UTI 'Ufa fl'lJB\l~ll91"il~\lij m1u1ru1 m1 B1~ CJm 1lJ~1lJiJ€lij m1~~ 191B~B?l11~\l"il ::;~11 Vf 
'IJ 'IJ 

'LI'n b~CJ'Utl1::;?leJU m 1lJ~1 b ~"il"il1 n m1 L~CJ'Wbb '\J'\J~'\J bG'f 1::;-d' 

Bhattacharyya (2009: 199-218) 1~Plfl'l.'f1t-1~61'lJtj'Vl~'lJB\lfl11~~fl11b~CJ'Ui~'U~1'U'lJB\I 

m1~u bG'f 1::;vi1m1ll~rim.i m 1?1€l'U'll €!\IA 1~G'f B'Ubb u utl n~ m1i~ tJ b U'U n11i ~ tJ b ;u\ltJ1mrubb~::; 
'IJ 'IJ 

flrun 1~ Pi n'l.'f1 b tJ~ tJU b Vi tJU 1::!V!l 1\lfl::! bb 'W'U'Vl ~?I BU ri B'U b~ tJ'Ubb~ ::;vi~ \I b~ tJ'U "il 1 n n6'llJ'Vl~~ B\I 2 n 6'1 lJ 
, ' ' 
1~ CJ n 6'llJ'Vl~~ B\l b off15n11 ?I B'U bb uu ~u b?l1::; -iJ Bl!~ ~1~ b tJ 'W n 11Pl n'l.'f1191~ B ~tin 11Pl n'l.'f1zj\lij n11 

' 'IJ 

m1b~ tJ'U~ -1f BlJ~m~"iJ1 nm1611Jn1'1.'frut11m1 bA11::;~-1f BlJ~ 1~ tJ m11 bm1::;~"iJ1ni6m1?11tli6m1 
\J 'U \I 't 

~'\J b?l1::!Vl1fl11lJ~ bb~::;?l1lJ11flB1\IB\l 1 tJ ir'I b~'i)\11111911\1 ., 1~ fl1d~~1911lJ-1J 'i)lJ~"il 1 fl fl1161'lJJ11'1.'ftU~ Bl1 
" I " 

b lJ'U-1f Bll~ b 'U fl11'Vl~?leJ'\J?llJlJ~ ~1'\.Jb ~B b tJ~tJU b Vi tJ'Ul5fl11?1 B'U fl11Pl f1'1.'f1?1B~fl~ B\I nU~'U~1'U fl11 
'IJ ~ ~ 

l'VltJ11"11?119111 'Ufl11tJ1fl11lJ~b~tJ1 nu fl11 b~CJ'U~ bb uu~u b?l1::! 1ut-ITT'U11\1 b~ CJ'U bb~::;f\11"il ::;~1 b 'W 
'IJ 'IJ 
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~u b?f1~~ ~-:i 1 fl1j~ niTifl1j b~ tl'uibb uu ~u b?f1~ b thJ~-:i~1 b lJ'Um n n11mj?f eJ'U bb uu ~-:i b~ll~ bAtJ 1-ii'm 

bb'1~111 hfl-lie:i~1-:in1'1-:i'1J11-:i 

~ 1nfl1jPJn1j1\11'Wi~ tJ~ b~tJloLJeJ\l~\11 'Uth~ b VJPlbb'1 ~~1\l'lh~ b VJPI ~1~ tJ?f j'\.JHH1mj 
'U ' 

e'.J b~ tJ'Ufl'Ufll1'\ll1fl111J~~11Jfl111J b '\ll1J1~i;'f1Jfll.Jj~~u11'11il11~'1JeJ\I~ b~tJ'U vh 1 ~~ b~tJ'Ubfl\?lfl1jfl \?) 
'U \I , 'U 'U 

1 bflj1~~b i1 e:i'Vl1~'U?f11J1jf:1?f j'l.J e:i'lfim11J~~1 tJ~'Ub e:i\I ~\I~~ ~\li:.J~ 1 ~,:r m~tJ'Uli b ~ ~ ri ~~ ~~ e:Jfl1j b~ tJ'U 
• 'U 

1'W1'1l1Aru~Pl16'f~1~\l(:.J~1-Htr n b~tJ'Ulii:.i~'11l~Vl~Vl1\lfl1jb~tJ'U~\l~'U?f eJl?lfl~eJ\lnL.Ji':ltlj'Vl1~'Wl.J L 'UD~~U'U 
~1 tJ b '\1!~;1 m~ tJ~\l?f'U 1 ~~~ ~-u1 bmj'\.J Lb uu fl1j~\?ln~mj1Jfl1jb~tJ'U~bb uu~u b?f1~'\ll1m11J~1111 m 'U 

, \I " \J \J 

fl1j~l?ln~mj1Jfl1jb~tJ'U~ (5Es) 1111-ii'nu fl1j~1?1n~ mj1Jfl1j b~tJ'WTI'1l1riru~P11?f ~1 b~e:i-:i e:i?fll fl1jb :il\I 
'U 'U 

b~'U~l bb 'l.Jjb~tJ1 '11Vlfoir m~tJ'U.ff 'Ul!t'itJ1JPJn1j1tJ~ 3 



: 

d 
\J'Vl'VI 3 

I ~ i,I I 

b~CJT~~-:Je.Jfl~eJe.Jfl~:W~'VlB'Vll-:JnT~b~CJ'U'UeJ-:J'Ll m~C.J'U ~1'Vlfo'Llm~C.J'Ui'Llir5C.J:w~m~1tJV1 3 ~i~C.J 1\il 

n1'Vl'U~15fl1':i1~C.J 11vl'-:ii1 

3.1 'lh~6ll1n':ibbfl~flci:wl'i'1eicJ1-:i , 

II .dil .dil .::::.. v 
3.3 fl1':i'1':i1-:Jbbfl~'Vl11'lfl.l.fl1Y'l bl'l':ieN:WeJfl1':iT'1 tJ , 

~ o .c:::i.. o:::i. cv C:.: II 

3. 4 'LJ'U~eJ'U fl1':i ~1 b 'U'U fl1':i1 '1 tJ bbG'l~ fl1':i bflU':iTU':i'J:W'LJ eJ:Wfl 
\I 

3.5 fl1iiLf1'S1~v;~eJlJ~ 
\I 

3.6 '1~~vflm'Ufl1-s1bl'l-s1~~-rrm.J'1 
\I 

fl1':i~fl'N1irlitJ:W~fl'N1 b'LJ~ 29 '1'1'U1'U 167 l'l'U 

3.1.2 n~11~1eiv1.:i~1-Hl.um-a1~Eifl~.:id ~ei 'Llm~m.A\.JirBti:wPin'N1u~ 3 .n11'lb1ti'U~ 2 

Ufl1':i~fl'N1 2557 1~ti11ii''11flfl1':i~:wbbUUfl~:W (Cluster Random Sampling) zj,:i:Wfl1':i~~fl~:W 

LJ-s~6ll1m~~'Vl:W~bll'U 4 nci:w 'Vl~ei 4 ~ei~b1ti'U fl1':i~~LJ-s~6ll1mb-D'1~B-:ib1ti'Uvi'~nci11.ffiofft:rnnTrnBu 
' 

b-n'1bllmnru'1 ~~vh 1 ~ITT~tJ hl'11:w1-s'1~~'1:w1~m-D'1nci:w 1~CJfl1':i'1:w 1~ 
\I • ' 

,, ' " 
'1J'U~B'Ufl1':i~:W b~:W'11flvl10'11fl'Vl:w1CJbG'l'LJ~eM 1, 2, 3 bbG'l~ 4 '11fl'Ll'Uvl1fl1':i~:W'Vl~U 

omn~'Um 21 u zj~ 1~nci:w'Vl~'1B~ 1 nci:w '1'1'U1'U 43 l'l'U bbG'l~nci:wmul'l:w 1 nci:w '1'1'U1'U 43 l'l'U 
, 'I , 'I 'I 

b ~~ b~'Ul'i'1 bb 'lJ':ib~ti1 

3.1.2.2 nci:wmul'l:w 11ilbbn 'Llm1ti'U.ff'Uirtrn:w~n'N1ll~ 3 '1'1'U1'U 43 l'l'U ~b1ti'LIL~CJ 
' ' 
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3.2.1 bbe.J'IJn1-a~~nTon'iv'Llf 1~vm-a~~ihin-a·nm1-ab'it1'1Jfm.J'Ufltlba1::V11f1113.Jf b~ei.:i 

mU.Jfl1Jb:a.:ib~'U~1bbtl"ab~tJ1 -&'Uirtrnii~m~ntJ~ 3 '11t11'U 7 bb~'U J1m~\l'VllJ~ 13 -&1 hM 1~mdei'Vl1 
ffi.ffbU'Ub~B\l B?flJfl1Jb:a\lb~'U~1bb'lhb~tJ1 ~.:id 

-&11ii.:i 

2 -&11m 

-&11ii.:i 

3.2.1.1 

3.2.1.2 

3.2.1.3 

3.2.1.4 

3.2.1.5 

b~ei.:i m1ii1'b~t11nuei?tiinTH:V.:ib~'U~1bb UJb~m 1 bb~'U ~1'U1'U 2 -&1 hn 
'\J 

b~B\l A1\91B'U"UB\lB?flJfl1Jb:S\lb~'U~1bbUJb~tJ1 1 bb~'U ~1'U1'U 2 -&11ii.:i 

b~B\l nJ1'WbbMl\lfl1\91B'U"UB\lB?flJfl1Jb;a\lb~'U\111bbUJb~tJ1 1 bb~'U ~1'U1'U 2 

3.2.1.6 b~B\l fl1JbbtlB?flJfl1J A :;:. B 1 bb~'U '11'U1'U 1 i1 LlJ\l 

3.2.1. 7 b~B\l h'VltlB?flJfl1Jb:S\lb~'U\111bbUJb~tJ1 l bb~'U ~1'U1'U 2 i1 LlJ\l 
' . ,, 

3.3.2 bb'U'l.J'Vl~aeiu1~~si~3.J'l'Vl5'Vl1·m1-ab'it1'1J b~ei.:i B?flJfl1Jb:V.:ib~'U~1bbUJb~m -&'t1irnm.JPln't11 

U~ 3 bU'Ubb'U'U"1liJ~b~Bnl'lB'l.J 4 ~lb~Bn ~1'U1'U 20-ifo1-ffrnn 1 i1h1.:i 

tJ~ 3 b~tJfl1i-.ij'~fhJniJlJfl1ib~tJ'U~bL'\J'\J~'\JL?f1::'Vl1fl11lJ~ e.Ji-.ij'tJ~1LU'Ufl1i?f~1\lLL'1::'\ll1flt\Jfl1~1'11lJ 
'\I '\I \J • 

,, " 
-rr'Ul'lB'U ~\l~B 1 tl'\l 

3.3.1.1 Plf1'r:i'1'Vl~n?fl'lJbbf1'Uf1'11\lfl1JPlf1'r:i'1.ff'U~'U~1'U YfVlli~f1d1"1l 2551 bb'1~'\ll~f1?f\Jld 
'\I cd , '\I 

1) 
.d 

'UVJ'Vl 1 eim.Jfl1J 

2) uVJ~ 2 m1lJi.11'<1l~bllt1 

3) 'U'VlYi 3 ?f~~ 
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4) 'U'VlVi 4 Vi'n~~m~'U1'Um1'V11'1flru\91\3\1?1\911 

~1~CJ1~'111 b daV11'U'Vl~ b~eJ'I am..1 fl1'H :ii'! b61''U~1 bb tJ1 b~m m1 bm1~~'V!1fl11&.J~&.J~'U51~'V!l1'1 
" 

1. 'Uelflfl11l.J'V!l.J1CJ 

a?l&.Jfl11b "8'1 b'1'U~1 tl1dt.Jfl~11J~n~cl~rn1115'1 eJ?l&.Jfl11 bb6'l~el?l&.Jfl11 

b '8'lb~'U~1 bb tl1b~m 1\il bbtJ1b~t.J1 m1&.J~&.J~'U6'1Jm"il1'U1'U hw 1 off 

'IJeNeJ?l&.Jfl11b '1J'! 

b~'U~1bbtl'H~CJ1 

61qi~nMu ~ > < ~ 'V!~a T- 'UeJfl 2. "il1bb'Uflfl11&.J 

fl11&.J~&.J~'U6 6/i'liim1&.Jbb\9ln~1'1 bb\9ln~1'1'1Ja'l?1&.Jm1n'U 

'11fl?ll.Jfl11b"8'1b'1'U~1 bL tl1L~CJ1 eJ?ll.Jfl111~ 

bb tJ11 'Ua?l&.J fl11bb~Tv111 ~a?l&.Jfl11 

biJ'U'1~'1 

"il1'U1'U~b iJ'Url1\91eJ'U 

'IJeJ'leJ?l&.Jfl111\il 

b'1'U~1 bL tlib~CJ1: "li'W 1 \Jfl11'V!1rl11'1eJ'U'IJeJ'leJ?l&.Jfl11 LL tl1L~CJ1L~CJ1 oU?l&.J'U°i 

?l&.J'U°i'IJeJ'lfl11'U1fl L'1i'IL'1tJ~1bbtl1L~CJ11~ '1Je.J'lfl11'U1fl 1~ 

b~'U~1 bb tl1 b~m: "1i1t.J 1 'Llm1V11r11\9la'U'IJme:i?1&.Jm1 bb tJ1b~t.J11~m 1 i?i&.Jllii 

?l&.JU~'IJeJ'lfl11flru b'8'1b~tJ~1bbtl1b~m 1~ '1Je.J'lfl11flru 1~ 
" " 

2 

2 

2 

2 

2 



' 

1 

t'l1';i1{j~ 3.1 n1';i1br'l';i1::'l-1f!113.16l3.1~'lJ6';i::V111{j6'11';i::n1';ib~r.J'lJ~ 6'11';i::~h~ru "il~'lh::6'1{jf'i 

n1';ib~(J'lJ~bbfl::b'J~l1 (~e:i) .... 

0 d I.I I 

bb'V1Wil1'UTU'Vlb11t91€J-:jfl11'V111Ufl1 

bb&i'1b~CJ'U-Urum1 mumrnm1 
"' " 

" 
':11 fltl''U ~-:i'\1!1 r\'11?1 BU 'Um B'1l.l fl11 

.... ... . 

B'1l.lfl11b ~-:i bG1''lJl'i'1 bb U1 

b~m1\?i' Vi~Bl.J~-:i 
m:::Vltl'nti-:im1l.l 
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1 

2 

"il1n \?l 111-:in11bb iJ-:im.h CJ fl11b~CJ'U '111::: fl11b~CJ'U~ '111::'11f!n 1 "il~'U1::61-:ifln11b~CJ'U~bbi;l:: 
" D~ "I \J 

~11m~b~CJ'U 1(;)CJfl11~~n"ilm1l.lfl11b~CJ'U~bbuu~rn'11::vnm1l.l~ 11l.l 7 bbt:.J'U 13 ~11m 
" " 

3.3.1.3 ~m~l'Vl']~~ mrnfl11 bb'UlA(;) n11~(;)fl"iln11l.lfl11b~CJ'UibbtJU~Ub'11::'\1!1 

fl11l.J~~-:i"iJ:::~B-:it!1m l m 'Ufl11~(;)fl"ilm1l.lfl11b~CJ'U~ 
" " 

3.3.1.4 ~n~1'Vl()~~ bbi;l::bBfl'111~ b~CJloLJB-:inum1 b ~ CJ'Ubbt:.J'U fl11~(;)fl11b~CJ'Uib ~m ll'U 

bb mvn-:i l 'U m1~ (;) n"iJ m1l.lfl11 b~CJ'U fl11'1 ffUbbi;l:: b ~ B~\?!J'U 1e.ii;i'1l.l ']'VlBvn-:i m1 b~ CJ'U 

3.3.1.5 b ~CJ 'U bbt:.J'U fl11 ~ (;) fl11 b ~ CJ'U n\Yl CJ fl 11~ \Yl n"iJ fl 'j 'jl.J fl11 b ~ CJ'U ~ bb uu ~u b'11 ::'\1!1 
" " 

1) 

2) bbt:.J'Ufl11~(;)fl11b~CJ'U~Yl 2 b~fl-:j A11?1BU'U€J-:j€J61l.Jfl11b~-:ib'1'Ul'i'lbbU1b~CJ1 
" 

3) bbt:.J'Ufl11~(;)fl11b~CJ'U~~ 3 b~B-:i mTWbb61(;),:ir\'1\?lBU'UB-:iB'1l.lfl11b~-:ibG1''Ul'i'1 
" 

bbU1b~CJ1 

4) 

'UB-:ifl11Uln 
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Q.I q lJ'.c::il d i.I 

6) bbe.J'Ufl11"il~fl11b ~lJ'UTVl 6 b 1el'I fl11bbflel?l~Jn11 A tc- B 
'IJ 

7) bbe.J'Ufl11..J~fl11b1tJ'U~~ 7 b~el'l L"il'Vl~el?ll.Jfl11b:a-:ib61''Ul'i'1bb'lbb~tJ1 
'IJ 

m1~~n"il m1l.lm1b~tJ'U~~-:i1 'Uu1-:i bbe.J'Ui1n"ilm1llmfl bn'U 1 LJ bb(;l:::'\.Jfo bflru'1m11 ~'1:::'\.J1::: Lij'Ue.J(;l 
'IJ 

3.3.1. 7 ?1~1'lbb'U'U'\.J1:::bij'Ubbe.J'Ufl11..J~fl11b1tJ'U~G'i'1V1fo~ b zjtJ1'1J1f1 I b U'Ubb 'U'Ul.11\9111~1'\J 
'IJ 'IJ •jj 

L1 tJ'U ~ ~el fl11 L1tJ'Ll ~ bb'1::: fl111 ~ bb'1 :::'\.J1::: biJ'Ue.J'1 
'IJ 'IJ 

3.3. i.s ir1 bbe.J'Um1..r~ fl11 L1tJ'LlTI'1!1flrul'll311?11'l{~'U;)1'U b~el-:i el?ll.J fl11b :a-:i b61''Lll'i'1 bb th 
'IJ ... 

' ~ 

b 'Y1el~"il 11UJ11°111l.J?I el ~fl~ el 'l'LJ el'l bbe.J'U fl 11..J ~fl 11 b1 tJ'U~ rl'U "ii ~tJ 1::: ?l'l A fl 11 L1 tJ'U ~ b \j el'V!1 
'IJ ' 'IJ 

fl 11 L1 tJ'U~ bb'1::: fl1TJ ~ bb(;l :::'\.J 1::: bil'Lle.J (;I 1~ tJ~"il 11ru1'\.J1::: bil'U I°] UJJlTY~ bb'1 :::ri11l.J b V!l.11::: ?llJ'LJeN bbe.J'U fl11 
'IJ ' 

..J~m1b1tJ'Ll~ ml.lbflruentJ1:::Lil'Ll ~-:id (uru'1ll.J P11?t:::e:n~, 2546: 160-162) 
'IJ , "' 

bflruo/i m11.J1::: bij'Ll 

4.51 - 5.00 V!l.JltJ~'l liflUJJl1'Y'lbb'1~fl11l.Jb'V!lJ1~?1l.JeltJl'U1:::~'UlJ1fl~?I~ 
' 'IJ ' 

2.51 - 3.50 V!l.JltJ~'l lJflUJJl1'Y'lbb'1:::1°111l.Jb'V!lJ1:::6'1l.JeltJl'U1:::~'U'\.J1'Ufl'11'l 
, 'IJ 

1.51 - 2.50 'V!mtJfi-:i iJrirun1YHb'1:::m1l.ILV1m:::?1l.leltJL 'U1:::~u~1 
, 'IJ 

1.00 - 1.50 V1l.11tJfi-:i iJriru.fl1YHb'1:::ri11l.ILV1m:::?fl.leltJL 'Ll1:::~'U~1mfl 
' 'IJ 

r '11 fl m1'\.J1~ LiJ'U fl11l.l b vtl.11 ~ ?fl.l'Vel'l bbe.J'U m 1..J ~ fl11 b1tJ'Ll~ Lb 'U'U~'U b?11:::vt1m1l.l~"il1 fl 
'IJ 'IJ 

~bzjtJ1'1!1qj~'l 3 vl1'U e.J'1'\.J11flffJ1 fl~bb'U'Ubil~tJfl11lJ?i~b~'U'LJel'l~bzjtJ1'1!1qJi1f11~-:Jbb~ 3.51-4.50 



:: 
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3.3.1. 9 'l11 bbt:-.i'Ufl1'.i~\9lfl1'H~CJ'Uf ~ehum'.ith~ LihJ'11fl~b zjCJ1"111fY 1 tJ'Vl\9l~ei-:i1.U (Try 

out) nutl'm~CJ'Ui'Ul!LiCJl.Ji3in"t;1tJ~ 3/3 bb~~ 3/4 h-:ib~CJ'U'1l1'Ull1'Ui'VlCJ11°ll.J eJ'1bflB'1l1'Um'U ~-:i'Vl1Vl • • 
rl1'U1'1b'1~fY ~-:in\91~1tl'rn1m"U\9l~'U~n1'.ii3in~1l!LiCJl.Ji3in~1b'U\9l 29 fl1m~CJ'U~ 2 tln1'.ii3in~1 2557 

'11'U1'U 7 4 l°l'U b ~eivil°l11m Vll.Jl~?ll.J'UB'l nm 1 'Ufl1'.i~vi fi'1 fl'.i'.il.J n1'.i b~CJ'U-rl 'Ubbl'i~~ bbt:-.i'U 'Wu111 'U 
'\I '\I 

bbt:-.i'U fl1'.i~vin'1fl'.i'.il.Jfl1'.ib~CJ'U~~ 2 bb~~ 3 ijfi'1fl'.i'.il.Jl.J1mn'U1 tJhJ b Vlm~?ll.J nub 1m ~1'Ubbt:-.i'U fl1'.i 
'\I 

~VJfl1'.iL~CJ'Uf ~'U 1 tl'm~CJ'U?l1l.J1'.im~CJ'Uf \911l.Jn1vr'Uvi L 1~1 LL~~ L ~eivr11~vm'll ryvr11 'U fl1 '.i~ vi n'1 fl'.i'.il.J 

"' " fl1'.iLW'U'.i 
'\I 

'1°1-:ibb~~'l111tJ1oU'blJ'Ubl°l~ei-:iiiei1 'Un1'.i1~CJ b~mnu-U'eil.J~nun~l.J\911m.h-:il'iei 1 tJ 
" ' 

Q..I Q,I ~ c::f Q Q ~,g d .:::it. 

3.3.2 bb'U'U'VIV16'1B'U1~t:-Jii'l6'111'J'Vlli'Vl1.:!fl1'H'HJ'U 1"1111°1W\911"116'l\91'.irl'U!1'U b'.i€J'l €J?ll.Jfl1'.ib6tf'l 

b~'U\911 bb tJ '.ib~ CJ1 ~'U~Li CJl.Ji31 n~1tJ~ 3 1viCJ m'.i~ \9ln'1 fl'.i'.il.Jfl1'.iL~CJ'U~LL uu~u b?11~vr1 m1l.J~ er:s~ CJ 
'\I '\I '\I 

" " 3.3.2.1 i3in~1Vl~fl?l\9l'.ibbfl'Uflm-:in1'.ii3in~1-LJ''U~'U'11'W 'W'VlliPlfl'.i16tf 2551 bb~~Vl~fl?l\91'.i 
\J o.s , \J 

?lf:l1'U i3i fl'\;1 L '.i 'l L~ CJ'U6tf1'Ul.J1'Ul'Vl CJ11°ll.J riii€Jfl1'.i1 \91 bb~ ~U'.i~ LiJ'Ut:-J~ fl~l.J?l1 '.i~ fl1'.i L~CJ'U~l°l W\911311?1 \914 
, 'l\J , \J 

" ?l'.i1'lLL 'U'U'VIVl?lffU 

3. 3.2. 2 i3i fl~1l5?1~1'1-LJ'€J?l€J'U'11 fl'Vltl''l~€J L 'Vll°lDl°lfl1'.i?l€J'ULL~~'.itJ LL 'U'U fl1'.i L; CJ'U-U€J?1€J'U 
'\I ... 

bb'U'Ub~Bn\9leiu16tl1l°lru\9lm?1\9libum~'U (?ill-Un n'Vl~CJLi'Ll, 2551: 202-332) 

3. 3. 2. 3 1bl°l'.i1~,._;ffnl.J6"l.l-W'U5"Uei -:i b ~ €l'Vl1 '1 \91U'.i~ ?l'l ~ fl1'.i L~CJ'W ~ bb~ ~-;J1'U1'W<LJ€l?1€l'U~ 
' '\I 



m-a1~~ 3.2 m11Lfl11::~a11::m1L~V'lJ~ lilfltl1::a.:if>1m1L~V'lJ~LL~::;i'1'lJ1'lJob'eiaeiu1'fl v • v 

e..imY11crv1tvn:m11L~V'lJ L~ei.:i eia11m1L;f.:1L~'lJ~1LL'll1L~v1 

,, "" ., 
fl11j.J'Hmnm.J 

" 
1. '\J€1f1r111j.JV!j.J18€J?fj.Jf11'j 

bbi;!::e:J?fj.J fl11 b ~~ b?i''U~1 bb tJ1 

b~m1~ 

2. ~1bb'Uf1rl11j.Jbb\91f1~1~'1Je:J~ 

G'lj.Jfl11tl'\Je:J?fj.Jfl111~ 

f1'fl'Wbb?f~~r\'11we:i'\J 4. b~CJ'Um1'Wbb?f~~~1'U1'U~ 

'1JeN€J?fj.Jfl1'j b ~~b~'U b U'UA11'1 €1'\J'LJ€1~€J?fj.J fl1'j 11'1 

~1bb'lhb~Cl1 
II °' 

fl11bbf1€J?fj.J fl1Wll~ 

b~'U~1bb'lhb~81: 

?fj.J'\J1i'LJ€1~ fl1'j'\J'J f1 

,, .. 
fl1 'j bb f1 €1 ?I j.J f11'H"ll ~ 

b?i''U~1bb tJ-ab~m: 

?fj.J~'LJB~m1riru 
" d ., 

L'i eJ ~ f11'HL flm'l lJ f111 

A-;; B 

b~B~ h'Vlve:i?fj.Jm1 

b ~~ b'1'LI~1 bb U'jb~ci1 

5. bbne:J?fj.Jfl11b~~b'1'LI~1bbtJ1 

b~81L~w1 off?fj.J'\J1i'1Je:i~ m1'\J1 n 

1~ 

6. bbne:J?fj.Jfl11b~~b'1'LI~1bbtJ1 

b~81Ll'l81iG'lj.J~'LJmm1riru1~ 
" 

7. bb0e:J?fj.Jfl1'jb~~b'1'U~1bb\h 

I 
b~ci1 ~ * B h-w1off?tmJ~fl1'j 

'U1 f1V!'j €1 fl1 'j 

s. bbm'1'V1Vut1Jvt1€JG1j.Jfl11b~~ 

b'1'LI~1bbU'jb~ci11~ ~~€Jj.J~~ 

m::;vti! n(i~m 1j.J?fj.J b V! 1'1 ?fj.J l!-.li;'I 
' 

o II 

lil1'lJ1'lJ"llvaeiu 

35 20 

57 
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3. 3 .2.4 ?f~1..:Jbb'U'U'VWl?f€l'Ul V1t:-1'1G1:1..J'l'Vl'tvnmTH~ tl'U bb 'U'UU1tl' t1"1JiJ VI b~ e:in1?1€l'U 4 \9l1b~ e:in 

lil1'U1'U 35 -Ue:i ~e:i..:im11-ff'1~..:i-<51'Ul'U 20 -Ue:i 

3. 3 .2. 5 111 bb 'U'U'Vl VI"' €1'\Jl VI t:-1 '1 G1:1..1 'l'Vl i~?1~1..:i:ff 'LI b?f'U e:i l?i €l €11 "il 11 v~tJ1 m~1l'Vl tl1tJ~'U TI 

b ~ e:iYi "il 11b1J1m1:1..J ri n cJl ~WU €1..:J bb 'U'U 'Vl VI"' e:J'U 1VI ti €11 '111 v~u1 n'\~1l'Vlti1tJ~'U ITT~ bb 'U~1111 ~u-r'U-LJ' €l 
'\J 

r11m:1..11~ilm1:1..1-a'VI b "il'U m~-a''U?f €1 VI A'1 e:i..:i n'UiJ t11:1..1 ~~Yi hJm:1..11 m'LI Al 11~b~n1~f1Vl1 bA11~~ 

r11m:1..11~b1J'UA11:1..1lil1'1'Ubn'U 1 tJ m~t11~1111biJ'Um1bbm 6IJ ufou1..:im:1..1r11bb'U~111 
'U ' 

3.3.2.6 ?1~1..:i bb 'U'UU1~ bi1'Um1:1..1b~t1..:i1?11..:i"Ue:i..:i bb 'U'U'VlVl?f €l'U b ~e:i 1 ~~ b zj t11"1J111jtJ 1~ bi1'LI 

m 1:1..1 ?I e:i VI A'1e:i..:i1~'\1111..:ii e:i?t €1'\J bb'1~"il~tJ1~?1..:iFin11 b~ tl'U~ 
• '\J 

3.3.2. 7 111 bb 'U 'U 'Vl VI"' €1'\J 1 VI t:-1 '1 G1 :l..J 'l 'Vl B~ u-r'U tJ 1..:i bb nhi €1 'Un~~ €1-.'.I bb~ 1~ ~ €l :l..Jbb u 'U 

c::i. I t/q .Q d ~ ii I II I iJ' CV 

tJ1~ b:i..J'U b?f 'U e:i 1?1e:i~b6IJ t1161J111J"qVI bVl:i..J b ~ €l~"il 11ru1Al1:1..1 ?te:i Vlfl'1e:i..:i1~'\1111..:i"Ue:i ?f €1'\J bbl?l '1 ~"U e:i n'U 

'1V1u1~?1..:ifim1b~t1'U~~..:iilbnru'1m1tJ1~bil'U i;1..:id 
' '\J 

+ 1 bifobb 'LI L'111-ife:i?f €JU~'UlVl b~l?11-.'.11?11:1..J"ilVIU1~?f-.'.lrln11b~tl'U~ 
• '\J 

0 b~€l b~ bb 'LI L'111.LJ'e:i?f€l'U~'UlVl b~m..:i1?11:1..J'1VIU1~?f..:Jfln11b~tl'U~ 
' '\J 

3. 3.2.8 111e..1 '1 m1tJ1~ bi1'Lim 1:1..1 b ~t1..:i m ..:i61Je:i..:i~ b zjt11"1J1 ru~1~m1 bfld1~~'\1!1~61JtJfl11:1..1 
'\J "' 

?f€JVIA~€l-.'.11~'V!11..:ioLJ'e:i?1€1Ubbl'i'1~-rre:in'U"iJVIU1~?f-.'.lrln11b~tl'U~ (IOC) (?1:1..Ji!n Jl'Vl5tl5tJ, 2553: 218-
• 'U 

220) rlV1b~e:in-LJ'e:i?fe:i'U~iJl°i1~"1JiJfl11:1..1?1€lV1fl~e:i..:i (IOC) ~..:Jbbl'i 0.5 '1..:i 1.00 bU'UoLJ€l?f€lU~e:it11'Ubnruo/i 
'\J 

m 1:1..1b~t1..:il?11 ..:i"U e:i..:i b -d €1'\111 e..i '1m11.J 1~ bl1'U6U€l..:J ~ b zj tl161J111JU 11nn11-U e:i ?f e:i'Uil f11i;1"1JiJ m 1:1..1?1 €1Vlfl~ e:i ..:i 
,, 

(IOC) \9l..:ibbl'i 0.66-1.00 

3.3.2. 9 ~V1Vi:1..1~ bb 'U'U'VlVl?f€l'UlV1t:-1'1G1:1..J'l'Vlib ~e:i1111U'VlV1'1€l..:J1-ti (Try out)) n'Utl'm~t1'U 

~'UlJut1:1..1~m~1tJ~ 3/3 bb'1~ 3/4 11..:ib~t1'U"IJ1'Um'Ui'Vlt11f1:1..J B1bfl€l"IJ1'U:l..l1'U ~..:i'V!1VIB1'U1"ilb"il~ru 
' ' "' 

~..:inV1611-Un..:i1'Ub6U1?1~'U~m1~m.~1lJut1:1..1~n~1b"U1?1 29 mflb~tl'U~ 2 tlm1~n~1 2557 ~1'U1'U 74 fl'U 

3.3.2.1 o '111fl~bb 'LI'U~bvl''11nm1viV1?1el'Umi bm1~~Vl11°11ei'1m'1lil'1bb'Un (B) bD'LI 11t1-LJ'el 
' ,, 

bb~l A' VI b~ el n-U el ?I el 'U~il \OJ 1ei'1'U 1'1Ii\'1 bb 'Un \9l ..:i bbl'i 0.20-1.00 

(?1:1..1i!n Ji' vi Vi t1u-U, 2553: 214-216) bb'1 ~Vl11°11m1:1..1 t11n"Uel..:JoLJel?fel'U1V1t1il bnruo/il°i1m1:1..1 m n ~..:i bbl'i 

0.20-0.80 111-tl ~'U111vl'.LJ'el?fel'U~ill°i1fl11:1..1t11nm:1..1bnru'1~n1'V!'UV1'11'Ul'U 35 oLJel '11n~'Utl1 

oLJel?fel'U~..:i 35 .LJ'e:i 1 U'VlVl?fel'U'V!11°11ei'1'U1'1'11 bb 'Um1 t1oLJel t:-1'1tJ11 nn111~-LJ'el?1€lu~ill°i1ei'1'U1'1'11 bb 'Un 
' ' 

~1'U bnru'1'11'U1'U 35 .LJ'el ITT~ t1 roi'VI b~ elnoLJel?f el'U~il \OJ 1m1:1..1ti1n~18bb'1~\OJ1 ei'1m '1'11 bb 'Un m:1..1 bn ruo/i~ 
'\J 

0.20-0.80 
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3.3.2.11 111-U B?IB'IJ~ f'l~ b~ Bfl H'11'UTU 20 -U't1 :wivr1r111°111:!.J b zjt!~'U (Reliability) 

"UB'lbb'IJ'IJVl~?IB'IJ~'ltiU'IJ 1~ci15"UB'I F11B'U'IJ'~1F1 (Cronbach) vr~m~cin11 "~mh~~Vltbbt1"l'J1" (a­

Coefficient) ~'Id ('\..lqj"ll:!J l"l~?l~m~, 2543: 96) t:.JmJ11nn111~r11m1:!.lbzjB~'U"UB'lbb'IJ'IJVl~?IB'IJ 
" 

Vi''luurnvi1ntJ 0.863 

3.3.2.12 ~~Yi:!.lyj-U't1?1BtJ~~1'Ufl1'a1?1YJ~?lt1tJF1rumvm~1 b ~t1l111 tl'loff b U'UbFl~B'lijB 1 'LI 
' 

t. o Cll. Clri'1 G II 
3.4 'tl'U\91eJ'Un1'lfl1b'U'UnT~1'1llbb~:bnu'l1un11'tle:i~~ 

3.4.1 bb\J\Jbb~'Umm'Um'l1'1EJ 

~1~ci1~oUbbtltlbbt:.J'Ufl11Vl~mN1'UFl~'ld th~mltJ~1ci n~:!JVl~"B'I (Ex) 
u ' 

Fl'd'IJ~:!J (Co ) ijm11'~t:.J"nt1'U ( T;) bb"~vr~'lfl11Vl~"B'I ( T2 ) (True Control Group, Pretest­

Posttest Design) (:!JV11lVlCl1~CJ:!JV11?111Fl1:!.J, 2552: 53) 'lh1fl!J~'l\?1111'1~ 3.4 

\91111~~ 3.4 ~~n1'an1'l'Vlfl~il~bb\J'IJ Control Group, Pretest- Posttest Design 

Group 

Ex 

Co 

d 
b:!Jtl 

Ex 

Co 

T; 

T~ 

xi 

Pretest Treatment 

I 

LL Vl'U f1":!.Jfl1tl Fll.J , ' 
bL Yl'U m1Y1\11?1t1tJnei'UnTrnl'l"ei..:i 

bb Vl'U f111Vl~?lt!tJVl~..:lfl11Vll'l"tl..:I 

Posttest 

3.4.2 n1'l~1 b il'Un'l'l'Vlfl~il~ 

m11..ijciFi~..:id tn..ijci 1~~1b'Ll'Um-a1..ijcintJirm~ciuoff'U~5cilJ~ni;1u~ 3 11..:ib~ciu"1J1um'U 
u ' 

.c\. 0 CVVO .c\. Q.ICVOQJ J/.c:J .di QJ .di 

1VlCJ1FllJ €11bflt!"IJ111l.J1'U ~..:IVl1\11€11'U1~ b~1qj ?l..:!f1\11?11'U f1..:11'Ub 'U\?l'V'l'UVlfl111"lfl't;1:!.J5Cl:!Jl"lf1'1;1b 'U\?1 29 

"51'U1'U 2 i1ei..:ib~CJ'U n~'U\?1€1'U 1 um1~1b'Ll'U'l1'U~..:id 
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(;l~ 4-5 fl'W ~(1)1~i!m~CJ'W~b~CJ'Ubn\I th'Wn(;l1\I brn:::Be:i'UL'Wi1\11~1'U 1:2:1 L\11CJL-U'fl~bb'Wwv1n 

e.rni1:wtivi~vi1\lnTH~CJ'Wi'111flru1P1Pi1'11P1~Yr'W!1'W n1flb~CJ'W~ 1 tJmjP"lmn 2557 bllmnru"l'l1'Wmj 

bbu\ln~:w 
' 

20 .Ue:i 
v ' 

2) i'U li1 eJ'U m j'1 e:i'W ti11:W bbi:.J 'Um j ~vi n1j b ~ CJ'Wf bb 'IJ'\J ~'\J b'11~Vl1m1:w f Vim~ CJ 
'IJ 'IJ 'IJ 

3) 1 'U j:::V1-l1\1~1b 'Ll'Umj'1eJ'W~1:wbbi:.J'U mj~ \1ln1j b~CJ'Wf~~1~ CJ '1f 1\l~'Ulil :::ii 
'IJ 'IJ 

n1j~\I bn ~'Wt]~ n1j:WW'Vl11\I b~ CJ'W n1jvl1 bb 'U'\J tJ n'!Xvi brn::: bb '\J'\JVl \11'1eJ'\J ~ e:i CJ 

4) Vl'1\li'W '1\11 n1jVJ \11{;"1 e:i\l L off bbi:.J'W n1j~ \11 nlil mj:w n1j b~ CJ'W ~ bb~1 tli~ CJVl\11'1 ffU 
' 'IJ 'IJ 

Vl'1\I b~ CJ'W 1vi CJ 1 off bb 'IJ'IJVlvi'1e:i'IJ1\11 i:.J(;l~:wtiviBV11\I mj b~CJ'WOD'U b~ CJ1 nuv11 off vi\11'1e:i'IJ ri e:i'U b~ CJ'W 

3.4.3 'l':::ti:::b1~11'1..1nTl'Vl~~v.:J 

I d t1 d v ~ 1.1 v 

I bbe.J'WVl 1 ~11:W~bnCJ1ntJe:i'1:wmjb'1J.:Jb'1'Wmbbtb 11, 12 'Wt]Pl~mCJ'W 2557 

' b\11CJ1 

bbi:.J'W~ 3 m1Ylbb'1\11\ll"l1~e:i'\J'1JeJ\leJ'1:Wn1'l'b~\lb'1'1..1 25, 26 'Wt]Pl~mm.J 2557 

l'i'1bb'lJjb~tl1 

bbi:.J'U~ 4 n1jbbtleJ'1:Wn1jb~\lb'1'Wl'i'1bb'lJjb~CJ1: 

'1:W'IJ°1i'1leNn1jtJ1n 

2, 3 6'U11fl:w 2557 

1 

2 

2 

2 

2 
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~ Tn.:i~ 3. s 01"5:5' flfl'1 ff"a-"51101"5 L'iti'U'iLL uuilu La1::V11 fl1111-i n ~ 11a1"5::01"5 L'iti'U'ifll w ;i f11a ~ { 
" 'U• " 

L~eJ{j e:ia1101"5L~.:1Ltl'Ui1LL'lhL~tl1 ,r'U~5t111Afl'li1U~ 3 (~eJ) 

d 
1'U L~eJ'U U 

0 

LLe.J'U/L 'leJ.:I '11'U1'U 

'111111.:i 

bbt:-J'W~ 5 nTrnnB?t:wnTH:S-:ib~'Wl'i'1bb'\.J'H~tJ1: 9, 10 5'U11fl:W 2557 2 

?f :w 'U'1i -u B -:i n 1'~ fl ru 
" .. ., 

16 5'U11fl:W 2557 1 bbt:-J'W'Vl 6 nTrnnB?t:wnT'j A -:;:. B 

bbt:-J'U~ 7 h'Vl~tl?f:Wn1'H:S-:Jb~'Wl'i'1bb'lJ'H~tJ1 23, 24 5'U11fl:W 2557 2 
..... 

'VlVl?ftJ'UV!~-:J b "jtJ'U 29 5'U11fl:IJ 2557 1 

.. ~II 

3.5 01"51Lfl"51::'Vl1JeJ11fil .. 
1 'WrnJ1 bflJ1~~.rrB:w~ m~ tJ~1 L 'W'WrnJ1bflJ1~~.rrB:w~~-l~B1 LJd 

" " " 
3.5.1 vi1f11?1~&i~'W\i1'W 1Ji'Lbn fl1"jVf1A1btl~tJ ~1'Wb~tJ-:Jb'U'W:W11'1J\i1'WLb~~~BtJ~~ "Ut!-:Jfl~bb'W'W 

~ ~ 

vflJI '11 fl1 JlVI t:-J~~:w ~'Vlt'Vl1-:J fl1 J b~tJ'U 

3. 5 .2 1 bflJ1~~vi1'lJJ~~'Vl6n1Y1-uB-:i bbt:-J'W fl1"j~ VI fl1"j b~ tJ'W~ Lb 'U'U~'U b?f 1~vi1m1:w~l'11:w Ln ru~ 
" " 

75175 bV1tJvt1f11 E/ £ 2 

3.5. 3 1 bflJ1~~vi1f11~"tf\j'lJ"j~~'Vl6t:-J~-uB-:irnJb~tJ'Wf Ji'1 tJ bbt:-J'W fl1"j~Vlfl1J b~tJ'Wfl~ tJmf11 E.1 

3.5.4 L 'l.J~ tJ'U L Vi tJ'U t:-J~ ~:w fl'Vlt'Vl1-:i n1 J b ~tJ'W"j~Vf11-:i n~:w~ b~ tJ'W 1VI tJ n 1J~ VI n1 J L~ tJ'W~ Lb 'U'U ~'U 
·1 ' " 

L?f 1~V11m1:w~ Lb~~ n~:w~ b~C.J'Ubb 'U'UtJn&i b ~B-:J'11nm~ tJ hJ?11:w1J'1~~?1:w1:Sn b .rr1n~:w 1~ tJfl1"j~:IJ 1Jl 
" , \I , q 

~-:itT'U0~tJLotlb'Vlfl'Wflfl1JlbflJ1~~m1:wbbUJUJ1'U~1:W (Analysis of Covariance: ANCOVA) L'Ufl1J 

1 bfl'n~~.rrB:w~ 1~v 1 -b't:-J~~:wfl'VlB'Vl1-:irnJL~v'U~flrul'1Pi1mw~ L~B-:i mn.1rnJb ~-:i L'1'Ul?i'1 bb tbb~v1 rieJ'U 
" ·1 " 

3.6 a~~vlt-ri01"51Lfl"51::l1<tie:i111i1 .. 
fl1"jl~CJ L 'Ufl~\ldITT~tJlLfl"j1~~.rrtJ:w~ lVICJ 1 iflB:WYl1 bl'1B1 zj\l?f~&ivi'l m 'U fl1"jl bflJ1~~.rrtJ:w~ i1 

" " " 

QJ Q.J ~ .::ii 

3.6.1.1 fl1"jV!1~f;lJfl1Yl'Utl'l bb 'U'U'Vl~?ftl'U1Vlt:-J~?f:W~'Vlli'Vl1\lfl1Jb "jtJ'U 

1) fl1"jV11f11m1:wL~v-:il'1J\l (Validity) -ueJ-lbb'U'U'VlV1?1eJ'Ul~t:.m~:wq'VlB'Vl1-:irnJ 

L~ tJ'W Lb 'U 'U B'l Ln ru,.J-u m Lbe.J'W fl1"j~ VI fl1"j b~ C.J'W -n~ v rn "j?f eJ'U LL 'U'U~'U L?f 1 ~V!1l"l'J1:w ~ Ji'1'U m 1:w L ~ v -:i m -:i 
" " 
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61JeJ..:lbdeJV11b\11V1-&'6'11'1~~'1fijrn1l.J6'leJ\11\Pl~eJ~ Index of Item Objective Congruence: IOC) ~~.Q 
'\J 

(6'll.Ji1n Ji''Vl5vu-U, 2553: 220) 

IOC = "i.R 
N 

.. 
bl.JeJ IOC bb'Vl'U ~'1fij\Pl11l.J6'leJ\11\Pl~eJ~1~Vll1~~\?ltl1~6'l~fltl'UoLJeJ6'leJ'U 

L. R bb'Vl'U 

N bb'Vl'U 

' .::. a 1.1.c:J ~ 
t:.J'1~1l.Jl"l~ bb 'U'Ul"l11l.J l"l\11 b Vl'U61Jm t:.J L '1f V161J1ru'Vl~Vll.J\11 

'\J ., 

(3.1) 

I ~ ~ & q 

2) n 1~V11\Pl11"111l.J v 1n6tJ e:i ~Lb u 'U'Vl \116'1e:iu1 \11 t:.J '1 ?ll.J ~ 'Vl n'Vl 1~n11b1 V'U bb u u 

~~bnru'1 (6'll.Ji1n fi'Vlfivnij, 2553: 220) b\?lv1-&'~1'11~~d 

.. 
bl.JeJ p bb'Vl'U 

L. R LL'Vl'U 

N LL'Vl'U 

L,R 
p=­

N 

A11"111l.Jv1n6tle:i~oif e:i?1e:iu 

"ii1'U1'Ul"l'Ul'leJ'Uf;ln 
'\J 

" o II <V 

~1'U1'Ut:.J I'! eJ'U'Vl~Vll.J\11 
'\J 

(3.2) 

3) m~Vl1A1eJ1'U1~"ii1bb'Un (Discrimination) 61JeJ~LL'U'U'Vl\116'leJ'U1\?lt:.J'1?fl.J~'Vl~ 

'V11~n11b~V'Ub\11Vn1~6'leJ'ULL'U'U~'UL6'11~Vl11"111l.J~ fl1'U1UJl'l1l.J1~61JeJ~ LL'U1'ULL'U'U (Brennan) (?ll.JUn 
'\J 

fi'Vl5voi1, 2553: 214) 

(3.3) 

U Lb'Vl'U "ii1'U1'U~1e:iu~ (vi~e:i?1e:iu~1'Ubnru'1) l'leJ'Uf;ln 
'\J '\J '\J 

L LL'Vl'U "ii1m'Uerbhe:iu~ (vi~e:i?le:iu hJ~1'Ubnrusn) l'leJ'Uf;ln 
'\J '\J '\J 

N, Lb'Vl'U "ii1'U1'U~1e:iui (vi~e:i6'le:i'U~1'ULnru'1) 

N 2 Lb'Vl'U "ii1'U1'U~'bhe:iu~ (vr~e:i?1e:iuhJ~1'ULnru'1) 
'\J '\J 
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4) Vf1fl1fl11l.Jb~B~'W (Reliability) "1Je:J-:jbb'U'\JV1\i16'1B'U11i1~·JG'l~:W~Vl~Vl1-:itl11 

b~E.J'W 1~rn tl116'1B'Wbb '\J'\J~'\J b6'11~V11m1:w~ hw 1.ff6'lt>11"1JB-:i mB'W'\J11fl (Cronbach) lii'-:id (u ru"ll:w 
\l \I , Cl.I 

P1~6'f~B11i1, 2543: 96) 

.... JI 
3.6.2 t'lfl\Jl'W'U;)1'U 

" 

n 

s~ 
1 

s2 
t 

a = _n {1 _ Isf} 
n-1 2 

st 

(3.4) 

. ' ' 

~B fi1~:wtJ1~~VJ6m1:Wb ~Bil''W'UB-:ibb 'U'UVlli16'1B'U 

... 0 ... 

flB "il1'W1'W'U€l'UB-:ibb '\J'\J'Vlli16'1B'U 

~B fl11:Wbb U1U11'W'UB-:ibb '\J'UV1\i16'1B'U11E.J-rra 

3.6.2.1 ~BE.If!~ (Percentage) 11i1E.J1-ff~mli1-:id (:W'Vf1l'Vltn~E.J:W'Vf16'111fl1:W, 2553: 24) 

.. .... 
b:WB p bb Vl'W 1BE.lfl~ 

f bb 'Vl'W fl11:W~Vf~Bfl~ bb 'W'W~~ e:J-:jf111bb tlfl-:i 1 ~b U'W~BE.Jfl~ 
'., ... ~ 0 .. .... 

N bb 'Vl'W "il1'W1'WffJ1:Wt1'Vl-:i'Vf:Wli1Vf1B fl~ bb 'W'W bt>1:W 

3.6.2.2 ri1 LO~ v (Arithmetic 

:W'Vf16'111fl1:W, 2553: 29) 

- Ix 
X=-­

N 

d I q 

b:WB X bb'Vl'W fl1btlf!E.I 
., Ix bb'Vl'W e.Jft11:W'UB-:ifl~ bb 'W'WVl-:j'Vf:IJ\i1 

(3.5) 

(3.6) 



64 

S= (3.7) 

&t1 s bbVl'U 

x bbVl'U f)::;bb'U'Ubb~'1::;\911 

N bbVl'U ~1'U1'Ufl::;bb't.J'U1'Un~:w 
' 

3.6.3 ~l'l~m<ti'VITLl~::ih15111Y-1'tlei-:im-1'Um~~~n1~L'ia'U~ 

3.6.3.1 'Vl1fl1i.h::;~VJBJ11Yl'1JB\lbb~'Ufl1"j~Vlfl1"H'ivt.1i El I E2 mmnru~ 75/75 

fl1"j'Vl1fi1 E1 bb'1::; E2 1V1v1.ff~1J1"j~.:Jd (:wV111V1m~v:wV11?f1"jfll:J.J, 2552: 113-114) 

Ix xlOO 
E1 =-'-N __ _ 

A 
(3.8) 

"" E, U"j::;~V15Jl1~'1JB\lfl"j::;D1'Ufl1"j b:Wtl bb Vl'U 

Ix bb Vl'U t:-J'1 "j'J:J.J'1Je:J\I f)::; bb 'U'UVI fl~l'U~ ~ b~V'UVI flfl'U vl11~ , '\) , 
~ 

., 
A 

... 
bb Vl'U f)::; bb 'U'Ubl'l:W'1Jtl\IVl\l'Vl:WV1 

0 ... "" 
., 

N 
... 

bbVl'U "il1'U1'U'Uflb "j8'\.JVl\l'Vl:WV1 

Ir xlOO 
E2 =-N __ _ 

B 

b~ti E2 bbVl'U 'IJ<j::;~V16111~'1Jti\1~'1~~6 

Ix bbVl'U t:-J'1"j'J:J.J'1JB\lfl::;bb 'U'U"illflbb DDVIV1?ftiU1V1 

t:-.l'1~:J.JflVJi~~ b18'UVlflfl'Uvl11~ ., '\) , 

B 

N " 
bb Vl'U ~1t.i1'UUflb~V'UYl\l'Vl:WV1 

(3.9) 
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3.6.3.2 fl11Vl1~'lli1th~~'Vl~t:-J(;l'LJ€J~bbt:-J'1.Jn1'S~l'lfl'1m1l.Jfl11b~tJ'W~ (E.I.) lbfl11~Vlbl'ltJ 
'\J 

1'if?f!?11~~.a- (l.JVl1l'VltJ1~tJl.JVl16'f11fl1l.J, 2552: 117) 
'\J 

~ CV 0 I .::ii 

f:.J i;i fl ru'V €l~fl~ bb 'U'U b!?ll.J fl'Ul\l 1'Ul'Ufl'U-fl~ bb 'U'W 11l.J 1\11 fl bb 'U'U'Vll'l?f €l'U fl €l'Ub W'U 
'\J 

3.6.4.1 fl11lbA11~Vim1l.JbbUTth1'U~ll.J (Analysis of Covariance: ANCOVA) b~eJ 

bu~ tJu b YI tJ'U (:.J i;i ~l.Jf1'Vli'Vl1~ rn 1 b~ tJ'W 1~vi11~ fl~ l.J~ b~ tJ'U~1tJnl\Ifl11l.Jrnd~ l'l rn1b~ tJ'U ~Aru!?l 1"11?1!?1 { 
·1 ' '\J 

11'1tJ1 off du bb uu rn1?1 eimb uu ~u b?11~vi1m1l.J~ nufl~l.J~ b~ tJ'W ~1 tJ fl1J~ t'lfl11 b~ tJ'W~ bb uuu fl~ 11'1tJ1 off 
'\J 'U , 'U 



.,; 
\J'Vl'VI 4 

1 'LinT~lbfl';i1~~-Vm.m ITT~tJ 1~i\'1mJr;.J'1fl1';ilbm1~~.LJ'eiiJi;imiJ'11~u ~\Id 
'U 'U 'U 

4.1 tlw~'Vl5n1mb'1~tb~~'V15r;.Ji;i 

~1-a1-11~ 4.1 '\.J-a:::if'V16111'V"4"11v-11m-a:5'~m-ab~£1'\J~bb'U'Uihm=t1:::V11f"11111~ b~e:i-11 m=t11nTH~-1Jb~'IJ 
" " 

~1u'l.J-ab~a1 im1oa11An-~1tl~ 3 (El/E2) 

70 

20 

'11 'IJ 'J 'IJ 

43 

43 

' d 
f"l1b0~£1 

60.33 

18.28 

' d 
~'J'IJ b 'U £1-11 b 'IJ'IJ 

2.82 

1.55 

Ei/E2 Lvl1rl'U 86.18/91.41 

86.18 

91.41 

·~n m11';i1\I~ 4.1 ~u11 fl~ bb 'U'U"il1n1 u n"il fl'Vil.l bb 'U'UU';i~ biJ'UVI n~~ bb'1~m~u1'U fl1';jVJ1\I 

flru~w11'1\91~ '<il1'U1'U 7 bb(:.J'U i1r11 bu~ m VJ1nu 60. 33 ~1m rj tJ\I b u'Um\9l';i~1'U b vi1nu 2.82 f1~b u'U .. . ' 

~BtJ'1~ 86.18 bb'1~fl~ bb 'U'Ur;.J'1 fl1';iVl~'1B'Ul~r;.J'1~lJ~'Vl5'Vl1\lfl1';ib~tJ'U'V!i;r\I b~tJ'UiJrl1bQ~ m vl1tl'U 18.28 
' ~ 

~1'UbUtJ\lb'U'Umvi';i~1mvi1nu 1.55 f1~bU'U~BtJ'1~ 91.41 ~\l'W''W'll~n"ilm';il.lnl';ib~tJ'U~bb'UU~u b'11~ 
.. ' 'U 

V11m1l.l~iJtl';i~~'Vl5m~'tlB\lm~u1'Ufl1';i/r;.Ji;ii;r~5b vi1nu 86.18/91.41 "11\lbU'U 1 tlvi1l.lbnruo/i 7 517 5 
'U 
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Vl1'j1{1~ 4.2 e..!ftn1'j1 Lfl'j1::\1V11~'tfiltJ'j::~'V1Ge..!ftn1'j~~ n1'jL~ll\J~LL uuau Lli11::Vl1fl113.J~ 
" " 

L~v.:i eia:1Jn1''H~.:iLa\J~'JLLU'H~ll'J :uirt>ti:IJfln''*1U~ 3 

N E.I. 

43 20 323 786 0.8622 

'11nl'l1'j1.:i~ 4.2 vru11 lii'"1Jihb:::~V1Br.Jfl'1JeJ\ln1'j~~m'jb~8'U~bb'U'U~'\Jb?11:::V11fl'J1:l.J~ 
" " 

b~eJ{I €1'11ln1'jb"1i.:ib61'Ul'i'1LLthL~81 .ff'Ui!trn11Pirn~ntJ~ 3 iifi1lii'"1Jiii..h:::~V1Br.Jfl (E.I.) ijfi1Lvl1fl'U 

0.8622 bL?f~{ll1n1'j~~n1'jL~m.J~LL'UtJ~'UL?f1:::V11m111~ L~€l\1€1'11ln1'jL"1i\IL61'Ul'i'1LLthL~81.ff'Uir5811Pim~n 
" " 

ti~ 3 '1::: L lJ'Ufi1~ LL?t~\leJVl'j1 m'j L~8'U~ n11V1-U1~'U'11n~mi1'Ufl1111~L~11~na v LL~1 V1'1\1'11 n~ ... " " 

Q,I ct c:t Cl.I d 

4.2 e.Jft!i1:1Jt]'VlliVl1{1n1'jL 'jl!\J"lJeJ{l\JnL 'jll\J 

~.Jfl'11n n1'j b '\J~ 8tJ L Vi8'U fl::: LL 'U'UVl~?f eJtJl ~r.Jfl'111 flVIB'lleJ\I nci11 fld'U fill LLfl:::nci11vt~fl a-:i 1~ 81 i vi , 1 Cl 

?!~~ ANCOVA iir..ifllii'-:i~a1tJ.Q' 

Vl1'~1'3~ 4.3 ~.rnnT~1Lfl"a1::\1fl111JLLtl"itl'n\J~'J1J"llv-:1~~~1Jq'Vl~'Vl1-:ln1'H°ill'U L~v-:i 

vfl1Jn1"aL ;f-:i Ltl'U~'JLL tl-aL~ll'J :uirt>ll1JAn''*1U~ 3 -a::V111-:im-a~~n1"aL~t1'Ui 
LL uuau Lfl1::Vl1fl'J11J~OtJn1"a~~n1"aL~ll\J~LL uutln~ 

" " 

LL V1~.:i"llv.:iF111:1Ju tl-atlnu SS df MS F p 
' . 

r..i fl '111 t]vtB n fl'UL~8'U 31.225 1 31.225 5.692 0.019 . 
~"' 1156.049 1 1156.049 210.729 0.000 1Lin1'j?feJ'U 

m81 'Wnci11 455.333 83 5.486 
' 

'j'Jl.J 1642.607 85 
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~1nm11-:iVi 4.3 LL'11'1-:J11 t:.i'1i.1':Wq'Vl~'V11-:Jn11L~E.J'W L~eJ-:JeJ'1:Wn11L~-:JL'1'Wvl'JLLU1L~WJ 

.ff'W~LitJ:W~n'l~1lJ~ 3 na'UL~E.J'W iim1:wi.1:W~'W5n'Ut:.i'1i.1':Wq'Vl~'V11-:Jn11L~E.J'W L~eJ-:J 8'1:Wn11L~-:JLG1'UvJ'J 
LLU1L~E.J1 .ff'W~LitJ:W~m~ntJ~ 3 'Vl~-:JL~E.J'W LL'1:::Lda1it:.i'1i.1':wq'Vl~'V11-:im1L~E.J'W L~a-:i a'1:wm1L~-:iL'1'W 
vl1 Lb tJ 'SL~ E.11 .ff 'W~LitJ:W ~m~1ll~ 3 na'Wb~tJ'WmtJ-rufi1 b~~ tJ'1JeJ-:Jt:.J'1i.1:wqVJB'V11-:J n11 b~tJ'W L~eJ-:J 
a'1:wm1L~-:ibG1'W~1LLU1b~tJ1 .ff'W~LitJ:w~m~nll~ 3 'Vl&r-:ib~tJ'W b~a~nm1rnL\9ln~1-:i'1Ja-:Jt:.i'161':wqVJ~ 
1:::vi11-:incim~-:i'1a-:inci:w~iia~Lb~b~:waamL~1 t:.i'1tJ11nn11 t:.im1:wnVJB'V11-:im1L~tJ'W L~a-:i am.Jm-s 

, "I \I d..J vi 

L~-:Jb~'W~1LLU1L~m .ff'W~ntJ:w~m-nll~ 3 "1Ja-:ii!m~tJ'W~-:i'1a-:inci:wLL\9ln~1-:in'Wa~1-:iiii!mh~'ruVJ1-:i 
' v 

'1~~~1:::~l.J .OS ~-:i~:::b~'W1~~1nA1b~~tJ"IJeJ-:Jbb~'1:::n~:W~bbMM11b.i\91111-:J~ 4.4 

bb l.J'U~'Ub'11~'V11 

bb'Ul.JtJn~ 

~1'U'J'U 

43 

43 

' 

. . "" 
fl1Lu~EJ 

. . "" 
fl1Lu~W 

d 
b'lW.:JL\J'U 

7.5116 1.7911 18.2791 1.5481 

7.5349 2.0626 10.9535 3.0312 

I 

fi1Lu~vm~'i"fo 

m-at1~uua1 

18.993 

11.660 

b611~Vt1ri11:w~ t:-J'1'1:wnVJBvrnn1'~b~tJ'W L~a-:i ei61:wn1'~ b <a-:i L'1t.1~1 Lb iJ1 b~tJ1 ~1 n11nci:wm·t.m:wzj,:i~~ \I gl , , 

hWu m1~l'lm1b~tJ'W~ bb uuiJn~ e:i ~ L~nuei tJ vi~.:i b~tJ'Wbb~11~tl1t:-J'161:wn'V1Bneit.1b~ tJt.1miJfo~1 b~~ tJ 
" " ·1 

"1Jei.:it:.im1:wqVJBVJ1.:im1 L~tJ'W L~ei-:i ei61:wn1'H ~-:i b'1t.1~1bb tJ1b~ tJ1 'Vl~-:i L~tJ'W t:.i'1tJ11nn11n~:w'Vll'l'1a.:i 

zj,:i1~-rum1~l'lm1L~E.J'W~bb'U'U~Ub'11:::V11m1:w~~'W iit:.i'1~:wnVJB'V11-:im1L~tJ'W b~ei-:i a'1:wm1b~'IL'1'W 
" " ·1 

~1 Lb iJ-sb~ tJ1'1'1 n11nci:wmuri:wzj,:i1~-ru m-s~l'ln11b~tJ'W~bb uuiJ n~ 
\I , , \I 

'Wan~1 nd~-:1Y1u11n11 b ~ tJ'W n-s::: 1'11~'111 tJV111°11\9leJU'1Ja.:ii!n L~ tJ'W ~er1~ tJ 1~~ l'lvl1~'W 
" 

~1vifoi! n b~tJ'Wii"il1'U1'Uri11:w~~ Lb\91 n~1-:in'U'1Jm nci:W'Vl\91'1 e:i-:i Lb'1~ nci:wmu ri:w 11'1 tJ m-s b ~ tJ'U m~\911~ 
' ' ' 

'111 tJVl1A1\9leJU"IJeJ'li! m~tJ'U"IJeJ'l~-:J'1eJ'lnci:wer1~mb u.:ie:ieim U'U 3 tJ1~ bJl'Vl ~-:id 
' " 

(1) b~ tJ'UeJ'1:w m1 'Vl:W1tJ5-:i i!m~tJ'Wiim1b ~tJ'Ua'1:wm1b vi1~'U L 'Un11b~tJ'Wm~m~'1i1 tJ 

'V11A1\9leJU hJiim1bbtleJ'1:wm1 

(2) bLne:i'1:wm1 'VllJ1tJ5.:i ir m~tJ'Wiim1bbtleJ'1:wm11 'Um1b ~tJ'Um:::m~-d1 tJVl1A1\9leJ'U 
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b vhJ'\.J hJiJrn'Jb ~CJ'\.Je:J61l.lfl1'J 

(3) b ~ CJ'\.Je:J'1l.Jn1'J bL'1::: LLrl e:J61l.J fl1'J V!l.11 CJ~'l 'I! m~ CJ'\.Jlj fl1'J L ~CJ'\.J e:J61l.J fl1'J LL'1::: LLfle:Jm.Jn1'J 

1 'l.J fl1'J b ~ CJ'\.J m:::vi1~-d1 CJvt11"i1\Jle:JtJij'J1EJ'1::: L~CJVl~'l\Jl1'J1'l~1'\.J~1'l\j' 

'1.h:: Ul'VI n TU~ CJ 'IJ 

n'J::V\1~~1CJV!1~1\JlBtJ 

~ I ~ 
m=i:l.l'Vl~urn.:i (7 55 A'J..:i) m1:l.IA1'UA:l.l (566 A'J.:i) • • • 

76 145 

30 93 

649 328 

l.11 fl fl11 fl~:uri1uril.l LL'1 :::'11'U1'Uri ~ .:i~'I! fl L~ CJ'\.J L ~ CJ'U m::: vi 1~-d1CJV!11"11\Jl e:iu 1vi CJ fl1'J L ~ CJ'U e:i 61l.J fl1 'J LL~1 . ' 
LLfle:J61:Ufl1'J 1 'l.Jfl~:UV1Vl'1e:J'l ~e:J ~e:JCJ(l::: 86 fl~:Ufl'JtJfl:U ~e:J ~mm::: 58 '<il:::L-H'U 1~11'11'U1'\.Jfl~'l~ . ' ' 

~\lif m fl'l11m:::m~61i1CJvt1f11191e:itJ'VB\l'Llm~CJ'l.Jffiilri::: bL 'U'UL v11 n'LI m L tJ~CJtJb V1 CJtJ fl1'Jtl'U cJ\I 

'V'ltJl1 i!m~CJ'U 1 'LI fl~:UVlV\'1 eNi1fl1'JL ~ CJ'Um:::vi1~'1i1 CJV!1A1\9le:J'U Lb'1::: fl1'jb ~ CJ'Ue:J?fl.Jfl1'j'\/!1A1\91B'U 1~~ • 
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'I ) Q A J . .S. \Of '· 
i ·. )r 

.A'~ {D.>, 
• f> 'CJ; 

·· .. ~ 
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" (:..J{;lfl1".ib~tJ'U{<tJB .. :rum~m..1V1~..:i'OJ1fl11ilfom".i~111n'OJm".i:1.mTH~tJ'U{ bb'U'U SE Vl..:i 7 bb(:..J'Ufl1".i~111 
v v 

fl'OJ fl".i".il.J fll".i b~tJ'U{ ~'Ul 1 Lb~ {;1:::Lb(:..J'Ufl1".i~\1lfl'OJ fl".i".il.J fll ".i b~ tJ'U { ~1 flb 'tJ1 Llil'~'U fll".i b?l~l.J bb ".i ..:i1 'U 
v v 

m~'U1'Um".i L~tJ'U{ bb 'U'U~rn?11~V111"111:1..J{ 1 'LI m".i~rn?11~uniV11V!~B?1m'Um".iru b~ tJ1nrn~B..:i 
v v ·~ 

€!?I l.J fll ".i b :a \I b~'U l'i'1 Lb tJ ".i b~ tJ 1 ~'U db U'U fl1 ".ici \I b?l~l.JtJ fl b~ tJ'U 1 'LI fl1 ".i?I €l'U '11:1..JoV €ll.J(;1 b ~ €l~'OJ ~€l 5'U 1 tJ 
v 

tJ ".i ~ b~ 'U u ruV! 1 V!~ €!?I '11'U fl 1 ".i ru b ~ €l l'l €l 'U ?l'U €!\I bb{;l ~ fl".i~ vl'U m 1:1..J €l tJ 1 fl { €l tJ 1 fl b ~'U 'tJ €!\I tJ fl b ~ tJ 'U 
" ' v 

V!~..:i'OJ1fli!'U 'W'm~tJ'U~1:1..Jn'U ?tei'Uml.J LLi;imtl~tJ'U"!i'B:i..Ji;i 1111tJm".iB.fitl".i1tJfl'1:1..J 1"1".i~?1€l'Ubll'U~n1V!'U111 
\I " \1\1 \I 

<tJB'U b <tJl'l mB'Ulil11:1..JA111"UB..:i'W' n L~E.J'U~..:i b V1'11dci..:i(:..Ji;, 1 ~(:.Ji;, fl1".ib~tJ'U{'U".i".i{;111'lt:ltl".i~?t..:ir'i1 'Ubb~i;i ~ 
v ' ' 

4.3.1 ~~1..:Jfl113J~'U 1" (Engage) 

fil~fl".i~~'U-um~tJ'U L\1ltJ'U€lfltJf1b~tJ'Ul1 "~1-um~tJ'U~vr'U~~bV!~ tJl.Jvr'U~lbb{;l~ b ".i1Vl".i1'U 

m1:1..Jn1'1..:iV!~€lA11l.JtJ11 ~lb ".i1Vl".i1'UA11l.Jf111\lbb~1 b ".i1n'OJ~?l1l.J1".it:lV!1-d1\l'tJ€l\lfil11l.JtJ11 b~" 

4.3.2 riT':i1" (Explore) 

~..:iuryV11~..:i~B1tld "~bV!~tJ:1..J~tJ~1vi'B..:i~YrtJ~".i~V111..:i 1s 1'11".i1w11'LI~L:1..Jm bb{;l~ 

60 m".i1..:ib'1J'U~bl.Jl'l1 ~1m1:1..Jn1'1..:i"Uei..:i~LV!~tJl.J~'U~1 ~€! 3 L'1J'U~Ll.Jl'l".i -d1..:im1iiE.J11Lll'ULvi11111 

4.3.2.1 ~'U~ 1: L~:1..Jvi'tJ'OJ1n 1 ~'W'm~E.JtJ~..:im1:1..Jm11'11:1..Jm1:1..Jvi'mm1bb~1n1V1tJ111btltJl'i'1 

bLU".ib-d'U 1~ L bLVl'U length ('li1\lfil11l.JtJ11) 'tJ€l\l~tl~bV!~tJl.J~'U~1 

4.3.2.2 ~'U~ 2: -Wm~tJ'U1iJ1btl'U1'1€l..:im?tl'l".i~1V!foYr'U~'tJ€l\l~bV!~tJl.J~'U~1 'OJ1mrtJ1-tl 

oV€llj{;1~\lfl~11b~€lV!1-d1..:i<tJ€l\I length ('1i1..:im1:1..Jm1) 

4.3.3 v5u1v (Explain) 

v 

'W' fl b~ tJ'Ubb~i;i~ n~:i..J'OJ~t! 1b?ttJ€l1"111:1..JAl1l<tJ€l..:i~1 n'OJ1 n1"111:1..J~L~:1..J~~~i;, ~~'LI l'l BtJ~..:i ~ B 1 tJd , v 
., ' 

4.3.3.1 oV'U~ 1: b".i1~l1A11l.JtJ11bb{;l~A11l.Jfl11..:i L ~€! 3 
v 

4.3.3.2 ~'LI~ 2: ~1m<tJ1{11Yr'U~~~m1:1..Jn1'1..:ibvi1 lenoth zj\lbU'U 3L 'OJ1fli!tJ1i-V'€l:i..J{;1 v ~ v 

mmiltJUfYV!1~bn\1l~'Uzj\lbU'U 15 <3L <60 V!1".i 3 ~\l,r'U 5 <L <20 zj\lbU'U'1i1..:i~~fil11l.JtJ11 

4.3.4 't.IV1Vft113J~ (Elaborate) 
" 

F\'1m:1..Jb ~l.Jb '1111uryry1~ei~1b ".i1btl~E.J'ULbtli;i..:iL~€l'U 1 <tJ b~nu€l tJ b'limtl~E.JtJ-d1..:i<tJ€l..:iYr'U~ 
bb{;l~".i~tJ~nm 'W'm~tJ'U~B~ 1 ".iD'1..:ib~tJ1n'Um1:1..Jn1'1..:i'W'm~tJmbnuruV1111il'V1~€l hJ 'W'm~tJ'Um5fi111~ 

v " 

".i1\1lb ~1€!~1..:i b ~1b ".i1btl~tJ'U-ti1..:i<tJ€l..:iYr'U~ 40-200 bb{;l~m1:1..Jm1 bll'U 4 -um~tJ'U?11:1..J1".itiV!1-d1..:il°l11:1..J 

n11..:i 1~B~1..:i 1 ".i 



1 'IX w b u'Uri11~n-r1.:i'VeN~b vi~fJ~~'Ut:J1 .fr'Uvie:i'Ul?ie:i 1 tlnb U'Ub "ll'Ub~mn'\J 1 'LI.fr'Uvie:i'U 

~1'H'il (Explore) fie:i 40 <4W <200 V!1'J 4 t:.J'1.ffiJl~e:i 1 O<W <50 

4.3.5 tl-a:aih.J~fl (Evaluate) 

fl'Jbb'1:::'!Jm~EJ'Un~~~'U '1 bb?l(;l.:Jf111~f;i(;lb ~'Uvi1ni1-ff e:i~~rvm1(;1 ~i 1~i1n"IJ(;l'1.:J 1 'U?l~(;l 
'U , I , 
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.d 
'U'Vl'Vl 5 

~':itJll.rnnT~1:5'tJ n1':ieii1tJ':i1rn:rn bb"~ieib~'Uelbb'U~ 
q 

., 
5.1.1 bbt:.J'Ufl11~~n1'H~tJ'U~fHU(?l\"11?1(?1~ b~eNB?llJfl11b :U\l b~'Wii'l bb tbb~tJ1 '1JB'l°l1m~CJ'U-ir'W 

" 
l1'utJ11Pim~1tJ~ 3 ~1 tJm1~~n"il m111m1~~ m1b~tJ'W~bb uu~rn?11~,,.,1m111~ 

" " 
,,,J I ,,,J 0 

86.18/91.41 ~-:i?1-:im1Lnrulfl'Yln1"''W~ 
" 

86.22 

~ b~ tJ'U ~1 tJ n11~~ n"il n 111Jn11~ ~n11 b~ CJ'U i bb 'lJ'lJU n ~ ijt:.i'1611J~'\ll~'\ll1\l fl11 b~ tJ'U bb(?l n ~1\l tl'U B ~1\li1 

~tJ~1~~Vl1\l?l~~~1~~'lJ .OS 

5.2 m1ei.fh.J11t1~~ 

"il1nm11~tJ?11m1Cl'l!1mv.iitJ11tJt:.i'11~~-:id 
5.2.1 bbt:.J'Ufl11~~fl11b~tJ'U~fHU(?l\"11?1(?1~ b~B\lB?llJfl11b :U\l b~'U~l bb U1b~tJ1 'lJB\l~nb~CJ'Ui'U 

" 

rn111i i1ri~LL'W'U"il1nm1tJl]iJ~n"ilm111 t:.i'1\l1'U~m~tJ'WLL'1~m1v11LL'lJ'lJ!lnVfn~~ .;f\l 7 LLt:.i'W m1 

~ (;1 il'OJ nddllfiVl b lJtJrl1 bU~ EJ ~eJ ti"~ 86.18 vr~'l'OJ1n b~ tJtJ '1 u Lb~"~ Lb~tJbL'11 Un L~ ~ruvl1 bb U1JVl\9l~eJtJ 
t( I "1 I.I I 

l'~t:.i~6111~VJ6Vl1\lm1L~CJ'W ?i~LU'WA1bu~tJ~vtJ~~ 91.41 Vi''li1b i1v'lm"il1mLt:.i'Um1~~m1b~tJ'UiLL'lJ'lJ 

~'lJ b?11~,_.,1ri1111~ L U'Ubbt:.i'W~i1tJ1~~Vl6.n1'W?1\l n11 Ln ru'1~ r\'1,_.,'U~ 7 517 s 61i\l?IB~ri6l'v\ln'lJ'W1\l~i'l 
" " 

'W1hm1tJ (2550: 59 - 86) 1~Pin~1t:.J'1n11~~fl"iln111Jfl11L~tJ'U~l'1J1fltU(?l\"11?1(?1~ L~B\lfl111Jll1"il~ 
" 

L U'W 1~tJ t-tlnwu1"Um1~rn?11~,,.,1ri1111~ im:rutJ11Pin~1tJ~ s 11-:iL~tJ'W~v-:if\'1~\lwr~ mw~'U5 
" ' 

LLt:.J'Ufl11~~fl11L~tJ'U~ i1tJ1~~'YlB.fl1'W?1\lnl1Lnru'1~~\lH 
" " 
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' ' 

86 .22 61i-:iV1m EJ m1:w-J1 -LI n b~EJ'UVi b~EJ'U~'JEJ m1~(;1 n':il m1:wm1~(;ln11b~ EJ'U~ bb uu~u b611~V111°111:w~ 
~ ~ 

ijl°l'J1:Wtl1'JVIU1 bb'1~~~'U11 'Un11b~EJ'U ~-:ivh1 ~tl1~61um1:w611 b ~'11 'Un11b~E.J'U~ ~'161eJ(;lfl~eMfltJ 
~ 

~'U~.fl1'W aeJ'U~~:w'U (2551: 56 - 84) 1~Pim~ni:..mm1~(;ln'111:wm1b~E.J'U~bbtJtJ~tJb611~ nci:w6111~ ' ~ . 
m1b~EJ'U~l"lru~P1161~1b~eJ-:i er~11~1'Ubb~~~eJEJ~~ .ffmi'trn:wl'im~ntJ~ 211-:ib~EJ'UtJ1Y111viEJ1'U611ru 

~ ~ . 
~-:iV11'(;l'Ufl111"1l~m ~"1Ji1tJ1~~vi6t:.J'1"1JeJ-:im1b~EJ'U~ 'l!nb~EJ'Unm1:wn11V1i11vi1-:im1b~EJ'U 

~ 

5 .2. 3 n1';i b LJ~ E.JtJ b Vi E.JtJt:.J m'':w ~viBvi1-:i n11 b~ EJ'U1"1l11°1 ru~ f'l161~ 1 b~eJ'I eJ61:W n11 b :U-:i b~'Ul'l'J bb U'S 

b~EJ'J "lJeJ-:i'l!m~EJ'U.ffm:rtrn:wl'im~ntJ~ 3 1~V111-:im1~(;ln':iJm1:wm1~\;ln11b~E.J'U~bbtJtJ~tJb611~V11 
~ 

1°111:w ~ n 11~ (;) n':il n 11:W n 11~ (;) m 1 b~ EJ'U ~ bb uutJ n ~ Y1u11bb~n~1-:i fl'U eJ ~1-:iij'IJ E.1~11"1ruvi1-:i61 ~ ~vh~~ u 
~ ~ ., 

. 05 fa EJ t:.J'1~:w~viBv11-:i m1 b~EJ'U"ll ei-:iii' n b~EJ'U~ b~ EJ'U L\;l EJ 1-if bbt:.i'U m1"5' \;ln11 b~EJ'Uibb uu~u b611~V11 

m 1:w~ 61-:i n11t:.i'1 ~:w nVJBvi1-:i m 1 b~ EJ'U"lleJ'l'l! n b~EJ'U~ b~ EJ'U ~1 EJ bbt:.i'U m1"5'(;1 m1b~EJ'U~ bb uutJ n~ '11 n 
\J \J uj \J 

.C::. Q.1 I Q.1 .:! Clj QJ c::il I I I Q.I I 

m11 '1 EJ'WtJ'J1 fl~ bb 'U'Ut:.i~61:w~viuvi1-:i m1bW'UV1'1'Ib1 EJ'U"lJeJ'I n~:WVJ(;l'1 eJ'I bb'1 ~ n~:w l°l'JtJ ~:w~ 1-:i n'U eJ EJ 1-:i 

n-LIEJ6111"i'ruvi1-:i61~~~1~~u .05 611LJ1~11m1~(;ln'1m1:wm1~(;lm1b~EJ'U~bbuu~ub611~V11m1:w~ 
., 'I \I '\.I 

b~eJ'leJ61:Wn11b :a-:i b'1'U~'J Lb 'U1L~EJ1 "lJeJ-:i'l!m~EJ'U.ff m'JuEJ:wl'im~ntJ~ 3 vi'11 ~-Um~EJ'UL -V1h1 m deJV111~ 
~1E.Jbb~~611:1J11'1'U1 L tltJ1~~n~1 m 'Un11bbtlUfYVl1 L~ 'UeJn'11ni!'U'l!n L~EJ'Un'11'U~'J:W 1 'Un':il nd'S:Wn11 

b~EJ'U m161eJ'U ffieJm61~eJuri'1m:wV1~mb61(;1.:Jm1:wfi(;lb ~'U 61~1-:im1:wlY'U 1'11 'U(>l'UbeJ'I n~1bb61(;1.:JffeJn 

61'U m~eJ 1~~i:w n'1m1:wm1 b~ E.J'U m161eJ'U 61'U 1'1 bb'1~ m~~eJ~eJ~'U 1 'Um1 b~ E.J'U:W1 n;'U~-:i'1-:it:.i'11 ~ • 
-Wm~EJ'Unt:.i~~:w~viBvi1\lm1L~EJ'Ub ~:w;'U ~-:i61eJ(;ll°J~e:Mnu eJ1ru Pl~i-:i~-tl'E.J c2551: 85 - 133) 1~ 
~mn1"5'EJ b~eJ-:im1 b LJ~E.Ju b ViE.Ju t:.i'1 ~:w~viBV11-:i m1b~EJ'U m1:w611m1ti 1 'U m1V11 b Vl~t:.i'1 bb'1 ~ b ':iJ(>lfl~~eJ 

m';ib~E.J'Uflru(>]P1161(>1i "lJB-:i'l!m~EJ'U~'U~5EJ:w~m~1u~ 3 b-:ib~EJ'Ul"IB'U611';i';irl ~\lV!l(;lotlE.JniJ n 
~ 

' ' Q.I .C::. d Q.J c::il I I d CV .C::. c::il Cl.J c::il I I 

t:.i'161:W~V15V11\l n1';ib ';iE.J'UVl'1\l b W'U~ \l m1 nB'U b W'U bb'1~t:.i '161:W~V15V11\l n1';i b ';iE.l'UVl'1\l b W'U~\l m1neJ'U 

' 
b~EJ'UeJ~1-:in-uEJ~11"1ryvi1\l61~~Vi1~~u .o5 

5 .2.4 m1b :UEJ'U n1~(;11~"1i1E.JV11ri'1(>1eJtJ"lJeJ\l'l!m~EJ'U1 'Unci:wvi~meJ\lLb(>ln~1\lnunci:wmul°l:wb ll'U ' . . 
1 b1°111~-v1.VeJ:w'1 m1LwnoLJ'eJ:w'1'11n hviv m';iL :U EJ'UeJ61:wm1bb~~ bbnB61:wm1~1-:i i 1 'U hvi~ bb'1 ~ 

~ ~ 

tl11 tJ'1m1Vl1rl1~eJtJ'11n L'1V1Vm ~:IJ1'1'U L~rl1(>1eJtJ~tinl'i'eJ\l L\;l E.Jn11b tl~E.JtJ L ViE.JtJ bbEJ nm:Wn11b :UEJ'U 
~ ~ 

v v 
I O I" Ct.I I I I Q.I .:ii &::11 I.I 

n';i~(;l 1~"1l'J EJVl11°11~eJtJ11 E.J"lJeJ"lJ eJ\lVJ\l 61eJ\l n~:w 'WtJ'J 1 n~:WVJ(;] ~ eJ\l'U'U:W n1';i L "lJ E.J'UeJ 61:W n11 bL'1 ~ bbn 
' ' 

eJ61:wm';i bbE.Jn~\lm '1viEJ1 ~m bb~1tl1-Vm;J~m~m b :UEJ'UeJ61:wm1bL'1~ bbneJ61:wm';i 1'UhviV-~1-:i1 bb~'J~\l 

Vl1A1~€JtJ :w1nn11n~:Wl°l'JtJl°l:W 
' . 
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5.3.1.1 1'Uf11'.i~Wifl"Jn'.i'.i:WnTH1CJ'UnT'.i'1ffUl'l':il'i'eMLl'l1CJ:W~eJfl1'.i'1eJ'U1 ~~1ei:wriei'U'1eJ'U 
'U 

Vlnfl~'lzj'l'OJ~vl 11 ~fl1'.i~ WI fl'OJ n'.i'.i:Wfl1'.i L1CJ'Ufl1'.i'1eJ'UljtJ'.i~~Vl5.fl 1~ 
' 

i1nL~CJ'U1~mn1ri~ri1'.iCJnl'11ei ~1-:i 1-Mvimn-vimCJ 

5. 3 .1. 3 ri'.il'i'mP'i mni.J m~ CJ'UL lJ'U'.i1 CJ'Uflfl'1 ri eJ'U~WI n'OJ m'.i:w fl1'.iL1CJ'U fl1'.i'1eJ'U 
'U ' 

II .c:J .:::a.-' 
5.3.2 'tJVLi'l'UVLL'U::LVU!fl1"a'llilE.l 

5.3.2.1 m'.iljfl1'.iPln~1i~CJ 1wiE.J1im'.i'1eJ'IJ'.ilJ LL'U'Ufl1'.i~'UL'11~vi1m1:w~ (SE) 1 'W ,, ,, 
L -d'eimi"1115'1JLL'1~ 1 'W'.i~~u-&'IJ5'1Jvi~m111thJfo1 im:wm1:wLVll.J1~'1:w 

5.3.2.2 ri1 '.iv\'1 n1'.i1 ~CJ1 'WV! mh -:i.ff 'U L1 CJ'Ub ~'.i1~'0J~ L lJ'IJ n1'.i~l'l.l'IJ Tv( n~~Vl 1-:i , 
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f1'H'Lfl1rtl~'W~11, 2542. 
'' 

6lJl.J'Ul.JG'l'V!fl'HUfl1'Hfl~\9l·rn'Vi\lLJi:::bVJP11 vm ~1n~, 2552. , , 
v' q QI Q .ct QI J c:I 

~'1'W\9lJ'U\9li1 ~\9lb"lltJ1. n1'a'W9111.11min·f'l'2Jn1'n"aa'lJn1'Uftl'lJ ~~fl11Cl'Vl5'Vl1·:1n1'ab'a£1'lJLL~::: 

fl1111fl1111-acin1-aLLni1qivi1'Vl1.:i1'Vlmfl1fl\Jli L~e:i.:i 1 vlvh 'tle:i.:iun L~a'W"1'W3!t>a 11f1m~n 
ti~ 3 1~at<tim-afle:i'UatlLLuum-aih.1Lfl1:::vi1fl1111!. iVJt11D'W'UB'IJ~tyty1~n~1m'1m 

ll'V!1Dru41191: l.J'V!1lVJtl1~ t!"ll'El'Ubbrl'U, 2551. 

6lJ1~\91 6lJrl1bb'W\l. n1'a~\9lJ'lJ1Vl6"flfl\Jl"a. l.J'V!1'11if11l.J: Jl1f1l6lJ1'V!~fl'1\9l'Hb'1:::fl1i'1tl'U 
'IJ 'U 'IJ 

l.J'V!1lVI tll~ tJl.J'V!1'11if11l.J, 2552. 
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2.3 fl'jbbu-:i'Llm~t.Jl.IEJEJmlJl.ln~~ n~~c;i~ 4 fll.I m~fl11~?l~fl'jh " , . 
1) 1'11m~m~l'i'l.lm1~fi~ , 

- 1tJ~l\91\J'j~~1ltJ'Llflb~t.JiJ1 od?l~n1'j b~t.Jl nu b~eM 1~U1-:J (b-dtJ bb~ b ~b~l.I 

11.Jh-:ib~t.JtJ 30 u1Vl ~1ti11.J 25 u1Vl b'Vl~m~mnuBn 5 u1Vl bUtJl'i''W) 

3. fl'j 1 ~'Ll rn~timb~c;i~n~~~1~nl.!Pim~n?lml.I n1'jtU"il1n beJn?l1'j\J'j~neJum'j?leJl.I " , 

3.2 J1~1'Ll1"il~bn'Ub~'W1~t!EJtin11V1~mv11nu 65 u1VJ bb~1:J~1n11 50 u1VJ 

4. fl'j~~b~tinl'11 bbVltJ n~~ 2-3 n~~ 88n'W1b?ll.18e.J'1 n1'jb ~ti'U\J'j~ 1tifl~ru~ n~ru 
\I, , , v 

... . 
.tJuVi 2 ~1n'1bb~::f'1uv11 (Explore) 

1. 'Llm~t.Jl.lbb~c;i~n~~~1wi'tJEJil\J'j1t.J'j~~~?l~8-:Jb~EJibm1~~~-:i?ltniJn1'jtU~~1l.I , 

~111 i11°11EJ~1'ju1-:i~bb?l~-:im1~~~~tJTI'j~V111-:i~1tJ1'W?leJ-:i~1tJ1tJ "il1mitJ1~EJEJnmb~t.JtJ~~~n~ru 
bbVll.!1°11~-:in~11ul.lm~m'W 
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fl':in1vi'W~'l.J':i~1tw1m~1~i'.lf1111l..nnn11 1Jmm11 mnn11vi~mv\1nu 1JaCJn11 
'U 

vi~mv\1nu hJbvhnu bb~11~tl'm~CJ'Wb~CJmll'W'lJ':i~1CJfl~qi~n~ru zj-:ib~CJn11 a?ll.lm':i "il1mY'W1~ 

- iJm~CJ'WVl':i1UVl~€l hi-J1 €l6'1lJfl1':ifl€l€l~ 1 ':i 

- a6'1lJfl1'j 1'W-Ua1~ b u'Wa6'1l.lm':im:Ui'.l(?)1 bb'l.J':i 

- mm fl1':i 1'W-LJ'a1~ b U'W€l6'1l.l fl1':i~i'.l(?)1 bb '\.J':i 

- a6'1lJfl1'j 1'W-Ua1~b ll'W a6'1lJfl1'j~ b ll'W"iJ~-:i 

- a?ll.lm':i 1'W-Ua1~ b ll'Ua?llJm':i~b ll'Wb Vl"il 

2. m61l.l(?)1 bb VJ'U ncll.l aan-u1 b?l'U af11l'l au"llm n"il m':ilJ~vtiJ1i'Ub~CJ'U 1~ CJiiri':iria CJ 
'U, , '\J 

l'l':i1"il6'1€!Uf111l.lt1 n~a-:i bb~~a6u1m ~lJb~lJ b 'U611'LI~fr-:ii'.l-Uau nvda-:ia~ 
'U 'U 

eff'U~ 3 v5U1Vfl111ll (Explain) 

3.1 ri~1~tl'm~CJ'U'W"il1':iru1a?1lJfl1':i~ii(?)1bb'lJ':ivttl-:i(?)1vt~1CJ'l 6'1l.lfl1':i "il1mY'Uuan 

tl'm~CJ'U11 v'1l.Jfl1':i~-:incl11 b~CJn11 a6'11Jfl1':ib~.:Jb~'U~1bb'Li':ib~CJ1 

3.2 tl'm~CJ'Ubb~~~ncllJ~1lJn'Uuan~n~ru~"llma?1lJfl1':ibb~~bmCJrnViCJu11 a6'1l.lfl1':i , 

- 6'1lJfl1':iflU€l6'1lJfl1':i~1.:Jfl'U€l~1.:Jl':i 

(6'1lJfl1'j b lJ'UtJ':idCJfl~~~n~ru~ bb?1~-:if111lJ~lJ~'U61~CJ 1-tibfl~a-:ivtmCJ = 

~1'Ua?1lJfl1'j bll'U'lJ':idCJfl~~~n~ru~bb?1~-:iri11lJ~lJ~'Un1~CJ1-tibfl~a-:i'VlmCJ > < :?. ~ ;t:) 

3.4 Un b~t1i.Jt91eJurl1ti1l.J n~~~uri11l.Jfi~ 
' 

3.5 tl'm~CJ'UbL~~~n~lJ~1l.ln'U?J1LJ11 LJ1~ 1CJriG1ru~n~ru~~~n~ru~a~1-:i 11L~'U ' , " 

- €l6'1lJfl1'jb~-:!b~'U~1bb'\.J':ib~CJ1€l~b 'U~'Li1~ 1~\j'1,:i 

(€!6'1lJfl1':ib;a-:ib~'U~1bb'lJ':ib~CJ1€JCJb'U':i'lJ~a1tJ-d 1. ax+ b < c 2. ax+ b ~ 
'U 'U 

c 3. ax + b > c 4. ax + b :?. c 5. ax + b ;t: c b~a a, b, c bD'UA1fl.:Jffi~CJ~ a ;t: 0 bb6'1~ x 

bll'U~1bb'lJ':i l 
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.ff'IJ~ 4 'tltl1Vfl1111~ ( Expand ) 
" 

f111~-Um~m.rvinfl'W'Vh1rn1'U~ 1.1 b~eN eJ?l:J.Jfl11b:S.:ib~'Ul'i'1bbi.hb~m bde:i-Um~CJ'U 
" ' 

"' . 
i'Wiii 5 l'l'aT\l~tl'Ue.I~ ( Evaluate ) 

fl1~11 b~ CJ fl'IT fl b~ f!'U e:i e:i fli11 b?l'Uv r111'1ffU~vtiJ1.ff u b~ f!'U 1 ~fl fl1 bb'1 ~-u fl b~ CJ'U~ b vt~ e:i 
" . " 

"'"" d "" ff 

15fl1'a bfl'Hl.:llltl bflt\.!'1 

\911T'il 1 i.N1'U~ 1.1 1unu~ 1.1 ., ' ' 
1tlf1'1~ 60 ~1'Ubfltu6Vl 

- be:Jfl?111D1~flvi.Jfl11?1e:iu 

-1 i.J~1'U~ 1.1 b~v~ v?l:J.Jfl11b :S.:ib~'U\911bbD1L~f11 
• "" Ill 8.2 bb 'Vl~.:lfl1'ab 'aV'IJ'a 

" 



btlm'l1"a't.h::ml'Un1'H'lel\J 

tie:i.:ifle.11nu~ihrh .. 
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"il1n'1m't.lfl1'HU .mn'IJBnvieJ11 "L'lJ1LL't.lL"il111vi'Vl~eJ~m~'IJnfl~'U 101mLt1't.leJ't.l LL~~n 5 1't.l .. . 
hiLL't.lL"ill1'Vl~eJ~m~'\.Jn'V1~€JLli L'lJ1fl1~i1L~m.nnn11V1~€1Lvl1tl'IJ 50 'IJ1Vl LL~nhJfi~ 75 '\J1Vl ~1~J1 

' 

Lvi1'1mL\>lti1"1LL't.lL"iJi!n L5€lf1~11Lum.h"il~Ltl'UL~'\JL~Uel~n11V1~mvi1n'U 65 'U1Vl LLm~1"1~1n11 50 

'U1VlLLLl't.lel't.l" 

x 'IJ1Vl 

U€l~JJ~1Ltl'UL~'t.l1~'11't.l'l't.l y 'U1Vl 

:L1£1L~VJli1ff~\~~!lf~ti"cJ£tf~~~'""".,:""'," '"'"""'"•"' 
11 •. . . .; .. \. :t~ .. "::~.\j;_,:1~:~*~~}i~11_ ':: ;. 

' - - ~ ~ ·. _,~ --.. . ··,,.;. ;_ 

"JJ~1Ln'UL~'t.l1~1j'avn11ti1~1" t~iflu y < x 

"J1~1Ln'UL~'t.l1viinnn-J1JJ~1" 1vi'L~'t.l x > y 



L\J~1'Uvl 1.1 L~il~ ilfl3Jn1"5L1i~Lfl'U~1LL'lhL~V1 
f\'1;i'bbl\l.:i 1 ~tl'm~mJvi1nl\lm1:w\Jl1:wv1rhv1'U~1 ~\Jie:i hHi 

1) ?ie:i.:i b vl1"LJa.:i :6'1'U1'U:6'1'U1'Uvtu .:i11:w n'U ?11:w:w1 nn11~LJ~1 

b;tJ'Ubtl'Uth~1tJri61qi~n~ru1~ ~ ----------------------------------------------------------------

2) :6'1'U1'U:6'1'U1'Uvt~.:i";i1:Wn'U~'Ubb tJ~ii'atJ n11vt~m vi1 n'U~~'U~1 

b ;tJ'Ub lJ'U'\.J";i~ 1tJri61qi~n~ru1~ ~ _______________________________________________________________ _ 

I 0 0 ..J Q.J SJ ii Id IV I.I.ct. !ii 

3) ?11:w b 'Vl1'LJ a.:il\l1'U1'U'11'U1'Uvt'U.:ivtne:ia nm tJ bmm nm1vt)e:J b 'Vll n'Uvt1?1'U vt1 

b;tJ'Ubtl'UtJ1~1tJri61qi~m~ru1\Pi' ~ ------···········---············································ 

4) ?ia.:i b vl1"LJa.:i ~r;wh.:i'lla.:i:6'1'U1'U:6'1'U1'Uvt~.:i n'U~'U ui'1i1 ~11lJ bn'U?11:w~LJ?1a.:i 

b ;tJ'Ub lJ'U'\.J1~ 1tJri61qi~ n~ru1~ ~ _______________________________________________________________ _ 

5) ~~'U1 n'LJa.:i:6'1'U1'U:6'1'U1'Uvt~.:in'lJ~'lJ?1a.:i bdavi11~1tJ?11:wi1~11lJmnffJ1b~~ 

b;tJmtl'UtJ1~1tJri61qi~n~ru1~ ~ -·····-·······························--··············-········· 
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2. ~~ ./ vtii'1.Ua'\.J";i~1tJri~bU'Ue:J?l:Wfl1";ib~.:ib~'Ul'l1bb'\.J";ib&itJ1 bb~~ x vtii'1.UatJ1~1tJri~1lJbtJ'Ua?l:wm1 
b~'lb~'U\911 bb'l.J1 b&im 

............. 1) 4x + 3 = 8 ............... 2) 8 + 3d < 25 

. . .. .. .. .. . . . 3) 9(x - 1) "" 12 
2 

............... 4) y = 36 

............. 5) 5x + 1 ., x - 7 ............... 6) 
2 

y - 2 ~ 24 

............. 7) -2x + 3 > 15 ............... 8) x - 2 = 14 

............. 9) 3 - x = -(x - 3) ............. 10) x-;-- 9 < 13 
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1) 
I O 0 4 Q.I I .C:O. I/ 

GrEJ.:J L 'V116ll eWil1'UTU '11'U1'UV!'U.:J11:1.J ff\J'11:1.J:l.J1 fl fl11'1'\JV!1 

L~~'ULll'Uth~1m•1~'\j~m~ru1~ :> ....................... .2.~.:t.3..~_l5 _________________________________ _ 

2) ~1'U1'U ~1'U1'UV!i'.i.:i11:1.Jtl'\J ~'\J LL °LJ(ilU eW fl11Vl~B L vh tl'\J~~'\J~1 

L ~m.JL lJ'UtJ1~ 1~fl~'\J~ m~ru1~ :> ____ . ___ ... ____________ x _+ __ rn _? __ q5 _____ . ___________ .. ···········-··· 

I 0 0 d V 1J 1J I odJil I Q.I lJ .C:O. ti 

'11:1.J L 'V116ll eJ.:i'11'U1'U '11'U1'UV!'U .:JV! fl BB fl(ild ~ L fl 1:1.J1flfl11V!1BL'Vl1 fl'\JV!1 '1'\JV!1 3) 

L~~'ULlJ'UU1~ 1~fl~'\j~ fl't~ru1~ :> ·····------·-······-- __ _3_~-~-9..? . .5.5 ...... _ -·--········ ___ . __________ .. 

4) '1B.:J L vl16llel.:J~"1~1.:J"llel.:J~1'U1'U~1'U1'UV!,j.:Jtl'\J~'\J Ln1iiri1 hJ Ln'U'11:1.J~'\J'1B.:J 

L~~'ULlJ'UU1~ 1~fl61'\j~m~ru1~ :> ........................ 2Cx.:J9.) __ s;_3.2 ............................ . 

5) ~"1'\J1 fl"lJB.:i~1'U1'U~1'U1'UV!,j.:Jtl'\J~'\J'1B.:J L~BV!11~1~'11:1.Jiiri1 hi:i.J1flfl11 L~(il 

L ~~'UL ll'UU1~ 1~ fl~ '\j~ fl~ru 1~ :> _ .................... _. __ (>:-. :t_ .l22 .T.. 7 ........... __ . ___ ........... __ ... _ 

2. ~(il ./ V11J1-UatJ1~ 1~fl~Lll'UB'1:1.Jfl11L~.:JLG1'U(;)1LLU1L~m LL"1~ x V11J1-UatJ1~ 1~fl~1l1Lll'UB'1:1.Jfl11 

L~.:JLG1'U(;)1 LLU1 L~~l 

..... JL. 1) 4x + 3 = 8 

...... f.. ... 3) 9(x - 1) ~ 12 

...... f.. .... 5) 5x + 1 ~ x - 7 

...... f.. ... 7) -2x + 3 > 15 

x 
............. 9) 3 - x = -(x - 3) 

...... f'. ..... 2) 8 + 3d < 25 

·····-~·-···· 4) / = 36 

·····-~---··· 6) /- 2 $ 24 

x ............... 8) x - 2 = 14 

./ 
............. 10) x + 9 < 13 
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('U1~11?1'U1 1mbbn1) 

G'i~:Sei ...... ····· ........................................... ····· ... . 

('U1~~~fl1 u~'1Jru1'Ul'm) 
" ' 

.. 
'1~'1Jel ................................................................ . 

('U1~l'1J~'Uli~ l'U?l~G'l) 
' 
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"'!~€! ............................................................... .. 

('U1'1'11'J"tl'Uf1~~ fl~'UVJ{) 

~1bb'Vlil'I fli 
'U 



111fl~'U1n 'ti 

LL'U'UU':i~Lil'ULL~'Un1':i~"n1':iL';v'Ui 
'IJ 

96 
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bb uuth~ bij'W bb~'W n 1'ilij ~ nTn'iEJ'W ~ 
'I.I 

i1EJ1"l11Rru~A1~wr~~'W~1'W i~~uoff'U31'5EJ:uAn-~1tJ~ 3 .fl1Rb~El'W~ 1 tJn1iAm~1 2557 
651 

d 
biel-:1 ................................................................................................ . 

i:J~n1':itl':i::Lih.1 

D1m~ 

.. 
G'l\1"1JB .......................................................... . 

(. ............................ ············ ............ ) 

\J\'1 Lb vttl\I ..................................................... . 

•. 
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fl1fll~'IJ1n fll 



q.I Q,I cf. .c::t 

bb 'U'U'Vlflaeiu 1fl ~.ma lJq'Vl 5'Vl 1-:i m':i b ':it.J'U 

bb uu'Vl flaeiuvi6l-:i b~t.J'U 
d .QI/cal .c:::I 

b':iv.:J eim.m1':ib"!f.:Jblil'U~1bb'lhbflt.11 

f11~bblil.:J 1 ~-Um~t.1'Ub~einl'l1~eiu~'1nl'i'ei.:i~61flb ~t.1-:i1'11~ei'Ub~ti1 bb6l'Tvl1bl'l~eJ'IV1mtimnu1'Vl ~.:i 1 'W 
'U ' 

1. "~Lv1161Jei.:i'11'U1'U'11'U1'UV1~.:i':i1lJtiu611lJLL6l1mnn11Ln1" b ~ti'Ub ll'U'lJ':i~ 1m•1i;1qi~n'ljcl 

1~~.:i-Vei1~ 

n. 4a + 3 ~ 9 

1'1. 4a + 3 L 9 

61J. 4a + 3 < 9 

'I. 4a + 3 > 9 

2. "t:.1~ ~1-:i61lei-:i'11'U1'U'111..11'UV1~.:itiu~1-Ll'eiti n11t:.1~u1 n61lei.:i'11'U1'U,!1..1tiu~u" b ~tim ll'U'lJ~~ 1til'l 

i;1qi~f1'ljtU 1~~.:i-Vei 1~ 

n. x - 5 < x + 10 

1'1. x - 5 > x + 10 

' 

61J. x - 5 ~ x + 10 

'I. x - 5 L x + 10 

I 0 0 l::f Cl.I IJ' I l,.f Q. 

f1. 611lJ b 'VI 161J el.:J'11'U1'U'11'Ul'UVl'U'I f1'UVf 1lJ1f1f111 b f1161'UVI f1 

' I I 0 0 4 Cl.I I.I I l.J' A 

61J. t:.J ~ m'l"IJ eJ.:J611lJ b 'Vl161Jel.:J'11'U1'U'11'Ul'UVl'U.:J f1'UVl1lJ1 f1 f111 bf1161'UVI f1 

I 0 0 4 I ti I ti .c:i, 

1'1. ~nw b 'Vl161J ei.:i'11'U1'U'11'Ul'UVl'W.:im nm 1'V!1e:i mm61u'VI n 
'U 

I I 0 0 4 Q.I I.I I i.I Q. 

.:J. ~1lJ b 'Vl161J el .:J t:.J~ \?11.:J61J B-:J"il 1'Ul'U "il1'Ul'U'V!'U.:J f1'U'V!1lJ1f1f111 bf1161'UVI f1 

4. x + 1 "t 9 -Vei 1~b ll'Ui'l11'leiu61Jei.:iei61lJm~ 

n. '11'Ul'U'Vln'11'U1'UVimnn11 o 
' 

0 0 ..::ill/ I 

61J. "il1'Ul'U'Vlf1"il1'Ul'U'Vl'UeltJf111 1 
' 

1'1. '11'Ul'U'Vlf1'11'U1'UtJf1b1'U 8 
' 

-:i. '11'U1'U'Vln'11'U1'UVilJ1nn11V1~mv11tiu 9 
' 

5. 2x ~ 10 b ~tJ'Un':i1Ylbb61fl'li'l11'leJ'Ul'l':i.:Jtl'UeVB 1~ 

n. • I ~ I .. 
- -

61J. ... I q I • 
"2- ,, 

"' ~ 7 
fl. • I I ~ I .. 
.:i. 3 q. 0 6 7 

Ill I 'I' I I • 
3 q. 0 6 7 

99 



.. 

.• 

6. tl1 a < b bb'1~ x blJ'Ufi1\;leJ'\J"lJeMBm.Jn11 •4----"'IJ.._ ___ S~-----ll"lo 

m1'V'lf11(;1e:JUdm\I n'\Je:im.Jm11'U.LJ'e:i1~ 

n. a < x < b 

A. a L x > b 

3x -4 ,, 1 .. . 
7. -- ~ - 4 'lJB ~AeJfl1(;1eJ'\J"lJB\leJ61l.Jfl11 

10 

n. x > -12 

A. x < -12 

, 2 n. x < .i-

3 

A. X < 3~ 
3 

a b 

"lJ. a c:::; x < b 

\I. a > x L b 

"lJ. x > 12 

\I. x * 12 

'" , 2 u. x > .J-

3 

q < -3~ '" x - 3 

9. "'11'U1'Ub~l.1'11'U1'UV1-i1\l'U1fltl'\J 3 ~rl1l.11flfll1 14" '11'U1'Ub~l.l~ri1ue:iEJ~61~bvh 1~ 

n. 12 

A. 14 

"lJ. 11 

\I. 13 

' 

100 

0 ~ 0 cfq1 4::11 U 0 ~ I 0 .c:il 

10. "il1'U1'Ub(;ll.J611l.J"il1'U1'U61!\ll.JA1b 1EJ.:lfl'U ~'1'\J1fl'lleJ.:l"il1'U1'U'Vl.:1'11l.Jl.J1flfl11 102 "il1'U1'Ufl'11.:ll.J 

11. 

12. 

~1UBEJ~61~L vh 11 

fl. 36 

A. 34 

' 

12 < x - 4 < 25 "1Je:i 1~~Bfl1(;1eJ'\J"lJB.:IB61l.Jfl11 

fl. 16 < x < 29 

A. 16 < x < 29 

4x - 8 > x + 2 -Ue:i 1~hi.ilJ..yr\'1(;1eJ'\J'lleJ.:!eJ61l.Jfl11 

fl. 6 

A. 4 

61!. 35 

\I. 33 

"lJ. 16 < x < -29 

.:i. -16 < x < 29 

"lJ. 5 

.:i. 3_!_ 
3 



13. 3(5 - x) > 5 - x fi1'1Jel'I x '11n-e:im..1n1'~\911.:in'UoLJB L\il 

n. x > -5 

fl. x > 5 

n. 3x + 12 < O 

fl. 3x - 12 > 0 

'LJ. x < -5 

.:i. x < 5 

'V. 3x + 12 > 0 

.:i. 3x - 12 < 0 
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15. "~1l.lbvl1'1Jei.:i'1'1'U1'Ub~l.l'U1n'1'Tt.n'U...,~.:iinnn11 30 ei~1llii.:i 6" '1'1'U1'U~.:in~11bU'U'1'1m'U 

L\il1~u1.:i 
0 ~ ~ I 

n. '11'U1'Ub\9ll.l'U1n\91.:ibb\91 1 - 12 
0 ~ ~ I 

fl. '11'U1'Ub\9ll.l'U1n\91.:ibb\91 6 - 30 
0 ~ ~ I 

.:i. '11'U1'Ub\9ll.l'U1n\91.:ibb\91 31 - 36 

16. "~rubbl.i~ei~r;:i1ilm'11'U1'U...,~.:i ...,~.:i'11n~~n '1 ·~\Jth~'Vl1'U1'1.Jbb~1 10 ~r;:i tJ11n!J11m~ei 
~r;:i 1mllii.:i 50 ~r;:i" fltubbl.i~ei~r;:i 1ilm'1'1'U1'Umn~~\il~~r;:i , , 

n. 58 ~r;:i 

fl. 59 ~'1 

n. 25 tJ 
fl. 26 tJ 

n. 19 b61l'U~bl.l\911 

fl. 13 b61l'U~bl.J\911 

'LJ. 60 ~'1 

.:i. 61 ~'1 

'LJ. 27 tJ 
.:i. 28 tJ 

'LJ. 15 b61l'U~bl.J\91) 

.:i. 9 b61l'U~bl.J\Jl) 

19. 1tJ~b...,~EJl.l~'U~11tJ...,~.:i iJ~1'Un-~1.:im1 3 D1 bb'1~~1'UE!11E!11 2x + 4 D1 bb'1~iJ~'U~ 
" " 
UBEJffJ1 120 \911.'61 '1-:m111fi1'1Jei.:i x UBEJffJ1'1'1'U1'UL\il 

... ' 
n. 'UBEJn11 12 ... ' 

'LJ. 'UBEJn11 18 
... ' 

fl. 'Uemm1 5 



" 
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20. "rXe:i..:Jfl1'~vl1~1~BlJ~iJ1lJbb~\l'Vl~\l zj..:iij~1iJCJ11 CJ11fll1~1iJfll1\l 4 blJ~".i fl11lJCJ11 h°lCJ".iB'U 

~iJllJ b:lJbniJ 108 blJ~".i" "il\l'Vl1fl11lJCJ11'UB\l~1iJfll1\l'UB\l~iJ1lJ.Q' 

... ' .., 
fl. fl11lJfl11-!l'UB\l~iJ1lJbV11fl'U 25 blJ~".i 

'U. fl11lJfll1\l'UB-!l~iJ1lJb:iJ1Je:iCJfll1 25 blJ~".i 

\l. r111lJfll1-!!'UB\l~iJ1lJb:lJbniJ 25 blJ~".i 
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1 ~ 11 fl 

2 n 12 ~ 

3 "ti 13 ~ 

4 fl 14 n 

5 ~ 15 "ti 

6 "ti 16 fl 

7 n 17 fl 

8 fl 18 n 

9 n 19 'tJ 

10 "ti 20 ~ 
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d .c::::. " I II Cl.I Q,I J.. .c::t Cl.I 

~1~1..'.l'Vl ..:i.1 ''Hfl~1::'Vlfl1fl11i.Jfltl~fl~ tl..'.l"!Jtl..'.I bb 'U'U'Vl~ fltl'U1~ i:.J~fli.Jq'V15'V11..'.ln1~b ~tl'l.Jn'U 

\l~th::fl..:ifim~b'iti'IJ~ '11'1J1'1J~b~t11'tl1ru 3 fl'IJ 
'I " " QI 

II d ... " II d ....... 
fl~tli:.J~ "!Jtl'Vl fl::bb 'IJ'\Jfl11i.Jfl~ b 'Vl'IJ"!Jv..:ii:.1 b 'tit11'tl1ru i:.J~ni.i fl1~'ti'IJfl11i.J 

" ... • 
d 

fl'IJ'Vl 1 
d 

fl1J'VI 2 
d 

fl1J'VI 3 fl:: LL 'IJ 1J 
II 

fltl~flt'ltl.:I 

1 0 1 1 3 0.66 tl1hJ1m~ 

2 1 0 1 3 0.66 tl1hJ1m~ 

3 1 1 1 3 1 tl1hJ1m~ 

4 1 1 1 3 1 tl1hJ1m~ 

5 1 1 1 3 1 tl1hJ1m~ 

6 1 1 1 3 1 tl1hJ1m~ 

7 1 1 1 3 1 tl11tflm~ 

8 1 1 1 3 1 tl11tflm~ 

9 1 1 1 3 1 tl11tflm~ 

10 1 1 1 3 1 tl11tflm~ 

11 1 1 1 3 1 tl11tflm~ 

12 1 1 1 3 1 tl11tflm~ 

i 13 
I 

1 1 1 
I 

3 1 tl11tflm~ I I I 

14 1 1 1 3 1 u11utm~ 

15 1 1 1 3 1 tl11tflm~ 

16 1 1 1 3 1 tl11tflm~ 

17 1 1 1 3 1 tl11tflm~ 

18 1 1 1 3 1 tl11LJ1m~ 

19 1 1 1 3 1 tl11tflm~ 

20 1 1 1 3 1 tl11tflm~ 
·. 



106 

d I Cl.I Cl.I J. c:l.Q .Q fl 

Vl111..'.IVI ..:i.2 fl1fl1111V1n"!Jv..'.lbb'U'UVl\;lflv'U1\;l~~fl11qVlt>Vl1{1n11b1V'U1'tl1fHl.!VIA1flVl1 

b~v.:i vfl1Jn11b1l.:ibtl'U~1bbU1b~V1 .ffu~t>V11Am~nu~ 3 (bb'U'UU1UV) 

... d 
"!JvVI N '11'U1'Ufl'U fl1fl111JV1n bbtl~~~ 'V1111Vb VIVI • 

1 43 31 0.72 

2 43 29 0.67 ' ... ' 
fle:J'U'U1'l'l1CJ 

3 43 27 0.62 ' Ill ' 

flffW'U1'l'l1CJ 

' Ill ' 

4 43 29 0.67 flffW'U1'l'l1CJ 

5 43 30 0.69 

6 43 28 0.65 

7 43 28 0.65 

8 43 24 0.55 

9 43 23 0.53 

10 43 25 0.58 

11 43 22 0.51 

12 43 23 0.53 

13 43 20 0.46 

14 43 21 0.48 tJ1'UnG11..:i 

15 43 22 0.51 

16 43 19 0.44 

17 43 21 0.48 

18 43 20 0.46 

19 43 17 0.39 

20 43 15 0.34 

·. 
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. 
" 

Fi'IJvl riv'IJb'iti'IJ(20) V1i1.:i b'iti'IJ(20) 

1 8 17 

2 7 20 

3 10 20 

4 10 18 

5 10 17 

6 5 18 

7 7 17 

8 7 19 

9 9 20 

10 6 18 

11 12 19 

12 10 19 

13 6 17 

14 10 19 

15 7 17 

16 4 18 

17 8 19 

18 5 19 

19 5 11 

20 8 17 

21 6 17 

22 10 20 

.J 
Fl'IJ'Vl 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

SD 
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riv'1Jb'iti'IJ(20) V1i1.:i b'iti'IJ(20) 

7 18 

7 20 

7 17 

9 18 

7 19 

7 19 

9 19 

6 17 

8 20 

6 18 

9 19 

5 18 

7 19 

6 18 

10 20 

9 19 

6 20 

7 18 

8 19 

7 17 

6 18 

323 786 

7.51 18.28 

1.79 1.55 



.-
1 5 13 

2 10 15 

3 10 14 

4 7 10 

5 7 11 

6 8 11 

7 13 18 

8 9 7 

9 10 9 

10 7 7 

11 7 9 

12 10 9 

13 13 7 

14 I 8 12 
I 

15 7 10 

16 8 12 

17 6 14 

18 6 11 

19 8 11 

20 10 14 

21 9 15 

22 6 10 

! 
I 

I 
i 

1. 

cl 
fl\.l'VI 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

I 37 

38 

39 

40 

41 

42 

43 

' 
' "" fl1b06'1V 

SD 

10 

7 

5 

6 

8 

7 

6 

7 

4 

9 

5 

6 

6 

7 

7 

9 

5 

5 

9 

5 

7 

324 

7.53 

2.06 
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13 

11 

8 

12 

15 

12 

11 

15 

13 

11 

10 

12 

8 

14 

4 

13 

4 

12 

6 

10 

8 

471 

10.95 

3.03 
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• 

\ 

.n1fl~'l.J1n o 

V1'1.!-3~eJ"UeJeJ'l.lru1\Jl'Vi1n1~1~£J 
• QI 
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" iTv-n~1 'U1-:i'111"1J'Un'J~ fl~'Uvii l'i1bbvtil-:iA~~mJ'U 11CJ1"1J1Aru1?11211'11?1iV1'LI.3i1'U 

h-:i b~CJ'U"lJ1~l..J1'U1VlCJ1f\l..J el1bfl8"lJ1~l..Jl'U ~-:JV!ll'lel1'U1'1 b'1~flj n1Gi-:i~n~11:::\1lui.J~fljflj1 b VI 

i'Utl~ 3 viGin'1l'l1flru1?11211'1m~n~1 Aru:::1vim1211'1l'li l..Jvt1iviCJ1GiCJ8u"'11"lJ51-Q iifl11l..J\Jw'1-:ifl1 'LI 
'U , 

m1v111 ~CJ b ~8 b u'U-U 83..J"' '11vif ui.Jf ui.J1-:i bb"' :::~~'U1 m1~ l'l b ~ E.J'U m1'18'U 11 E.Ji"lJ1 fl ru\?11211'1 l'li bb"'::: 
'U , 

iJ 1::: n 8'\J n 11v111VJ E.J 1ilvm 5 n'1l..J~18~1-:i1 'LI m1\'111~ E.J ~mr n b~ E.J'U 1:::11luimr5 E.Jl..J~ n~11?18'U (;)'LI , 

h-:ib~E.J'U"lJ1'Ul..Jl'U1VJE.J1fll..J B1bfl8"lJ1'Ul..Jl'U ~-:ivti'l'lB1'U1'1b'1~ru llm1~n~1 2557 b~8\l'11n-um~E.J'U 
' ' "' 

8-:i 1llu11'1i1~.fl11::: 11l\JJ'Ui1~ b~1i5\lLfl~'lJ88'Uru11?11 ~i!n b~E.J'U L 'Uf\113..J\J nfl18-:J'll8\lvl1'Ub U'U n~l..J 
.. , Ill.I q 

~18 ~1\l L 'Um1v111~E.Jf\~\l.Q 

i1~ b ~1'll8~'\J 18\l'"l1i 8l..J'11~ E.J L 'Ufl~ -:i-d'1lli1e.i"' 19\ 8e.i"'m1 b~ E.J'U'll8-:iil n b~ E.J'U bbl9i 8~1-:i1l'l bb'1 :::i8l..J'1 
'U 'U 

'11nm11 bm1:;~\1l\l n~111-tib ~8\J1:::n8u m1v111~ E.J b vi1J'U i1~ b~1vi1-:i b U'U8~1-:J~\ll1'1::: 1~fom1l..J 

~1l..Jii8'11nvi1'U~1E.J~ bb'1~'ll8'll8'\JflUJl..J1 ru 18m'1d , 

('U1-:J'111"lJ'Uf1(]~ fl~'UVJ{) 

f\1~'18'U 
'U'U 

i1~b~1 ('U1CJ I 'Ul\l I 'Ul-:!'111) ............................................................................................. .. 

~I ~ ~ ~ 
~ unfl18\l'lJ8-:J (bl'lf1"lJ1E.J/bl'lnV!flj\l) ........................................................................................................ . 

\rm~E.J'U1:::11lui'Ul1'5E.J~n~1tl~ .. ../. ... h\lb~E.J'U"lJ1'Ul..J1'U1Vlmfll..l eJ1bfl8"lJ1'Ul..J1'U ~\lvtll'leJ1'U1'1b'1~ru , ' "' 
')" d d !.I ~I 1 !.I ""' .::ii CV 1 ti d 

bl'lE.Jl..Jfl11l..JbnE.J1'lJ8\lbu'U ..................................... l'lVl11'\J'llm.J"'mm1C.1'1~b€JCJl'll'l-:Jnm1bb'11 "il\l 

D Bttfll1\?1 

D 1llBttfll1\?1 

"" .. "'\l"lJtJ ................... ................................................... '1\l"lJtJ ........................................................... . 

............... /. ......................... /. .................. . . ............. /. .................... ./ .............. .. 
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' 1. 'U1mti~~~n~ ~fl'ln~ 

2. 

3. 
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Q.J Cl.I ..:::ii Q.J Q.J ..:::ii 

?ltl1'1J'U)1'1ffl!J~'U6'1i1'1!51'U "il~Vl1~~'1J6'1)1'1!51'U 

m1~mn:wmi.JrusVi\?1 (n~.:w.) 

?11'll1fHU\?1~1?1\?11 

:wV11i'VltJ1~tJ'Ub1m1 ~~Vl1~Yi'ljru16'1n 

~1LL'Vlti~ fl~"ll1'U1qjn11fiL~'lj 

h~L~tJ'Uel1'U1"il b"il~qj 

m~1?1\?11i.Jru41\?1 (fl.'IJ.) 
' ... ' 

?11'll1flf;W\?1~1?1\?1) 

' 

?1mu'U11'1!.fi'!J~'Um1'1!5Tu ~~V11~~'1Jm1'1!51\j 

m1~n'lj1:wV11i.Jru41V1 (n~.:w.) 
... ' ?11'lJ1flru\?lm?1m 

:wV11ivim~t.1'Ub ':im':i ~~Vl1~~'1jru16'1n 

1 )~b~t.J'Uel1'U1"ilb"il~qj 

f11iit1?1V11urueiiV1 (fl.'U.) , 

' 

Q.I Q.J ..:::ii CV CV .::ii 

?ltl1'1J'U)1'1ffl!]~'IJ6'1)1'1f51'U "il~V11~~'1J6'1d1'1!51'U 

m1~n'lj1:wV11urusnV1 (n~.:w.) 

... ' 
?11'll1flf;W\?1~1?1\?1) 

:wV11lV1t.11~t.1'Ub1m1 ~~Vl1~-W'ljrufan 
' 
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• 
~ Q,I I 0 0 II 

il1'W'VI "lf.3 ~1LL'Vl'UmUJ'U1Lfl'Utlfl1~tl\J~'U1n'l::~l1'U • 



t11fl~'U1n ru 

~iN1'Um~i'un1~~~1.1vi 
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