
-· tlnT~fim~1 2558 

~'Y.I~'VI~bUU'Y.IB.:!~'VI11'VIt:~1ilt:JB'U~~1"lJ51U 
~ 

liubu
Rectangle

liubu
Rectangle



UBON RATCHATHANI UNMRSITY 

A STUDY OF USING THE STAR STRATEGY IN MATHEMATICS 

PROBLEM SOLVING ON ABILITIES OF MATHEMATICS SOLVING AND 

REASONING 

SUPAKSORN TONGSAT 

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF MASTER OF SCIENCE 

MAJOR IN MATHEMATICS EDUCATION 

FACULTY OF SCIENCE 

UBON RATCHATHANI UNIVERSITY 

ACADEMIC YEAR 2015 

COPYRIGHT OF UBON RATCHATHANI UNIVERSITY 

liubu
Rectangle



... 01 ... 

~~11~~1a~~ua~1~51u 

tAtyty1~~mft1ilfl~~~Tuw9ifl 

fl1~1~~1fUUflft1flfl"SAm~1 fiW~1~~1ft1flfl~ 

L~il'l n1'i~n~1n1'iGHltJLLniltyVI1f'IWlJlfl11&'1lJlTI"£.J1-ffn"15 STAR ~ij!Jlam1l.l&'11l.l1'it:l 

1tJn1'iLLmlil'Vlfi'iltyVI1 LL"~m'i1~LVI~~m'V11.:Jf'IUJlJlfl11&'1lJl{ 

~ 

a').J...., o>--P:. ~ 
·········~······································································ ............... d~:-:0. ... J ................... . 

(1EJ.:Jfl11&'1t'l11~1'ifi' "'i. El~EJ1.fl1tU V'l-:1,;-rlJl-J) 

1a~a6n11u~~1~1~1n11 



n 

.Q. Q ~ Q.l ~ 0 " I 1.1 Q d I dl I de: 

1'VlCJ1'U~'U50'U'U'UG'I1 L ~"il!;l !;l1.;Jm CJ ~ L 'U'El.;J"il1nfl11&JL&J(;l mmru1bb!;l~ i'111&J"ll-:.JtJ b vm 'El'El tJ1.;J~CJ.;J 
' ' 

"il1n ~~.'U~~'Vl&J G'l~~~~ 'El1"il1~~~'\.J~mni'VltJ1U~'U5 vfl~f11'\.J~mn fl1Lb'U~111~b'iJ'U'\.J~~1CJ"ll'l1 bb!;l::: 
' 

:WI'lrufi1·1h tJ 1 ~.;J1'Wi~tJG'I&J'U~ru&J1n~.;J~'U ~1&J~.;j1 ~rn1&Jmru1'El'U~&Ji.;JG'I'El'W1 ~rn1&J~~.;J'VJ1.;)~1'U 
'I \J , 'U 

i"ll1fl1~ bb!;l~i'll1!5~~l.Jbbrlr.Ji~CJ L tJ'U 'El~1.;J~(;l!;l'EJ~1~CJ~ L 1!;l1fl1~fllfl~1 ~Lb!;l b'El11"il1~'El ~1-;J~~.;J(;l!;l'EJ~ 
' " " 

1~t~~nm~~1'U&J1 en~t~~~n"ll1'LJ~.;)bb"~"ll'Elm1'U"I.I'El'U~~~i'lrubtl'U'El~1.;)G'I.;JH ru 1'ElmG'Id 
\1 \1 'I \J 

"I.I'Elm1'U"I.I'El'U~~~i'lrur.J"IhCJmG'Im1"il11~ ~1.&J'W(;l1 'VleJ.;J&J!;l '\.J~~51'Wm1&Jm~G'IeJ'Ui'VlCJ1U~'U5 
' " " 

Lb!;l ~ ~ 'EJ.;J m G'l (;! ~1 "il1 ~ ~ ~ ~. 'ElVl 1"1 B'U'Vl ~'\.J ~~ ~'Vl~ m~&J m ~ G'I'El'U l'Vl CJ TU ~'U 5 ~1~ ~ 1"11 bL 'U~1.l1 
' 

"l.leJ"I.I'El'U~1~1'1ruvi1'Ur.J'Vl~.;Ji'lf1!11'il'Vlfwh'U~ mru1 b~CJG'I!;l~b 1"1(;1~1"ilG'IeJ'Ubi'l~eJ.;JiieJ1 -til 'Um~i~CJ 1 ~ 
'I 'U , 'I , , 

fl1bb 'U~ti1 Lbm "1.1 LJ~'U'\.J~.;J"iJ'Ub tJ'Ubi'l~'EJ.;j:WeJ~G'IlJ'U~rubtJ'ULJ~~ 1tJ"ll'I1\0i'EJ.;J1'Ul~CJi'l~.;Jd 
' " 

"IJ'El"l.leJ'U~1~i'111!r.JeJ1'U1 CJ m~ L1.;) b1 CJ'U bO~lJ~1~ bn CJ~~G'Il.Jb~"il~~~I"11'Ui'l~'U'Vl~ rh bb ~.;) b ~"1.11 
' " 

irm1t~'U.ff'U~5cmf'in~1tl~ 212 bb!;l~.ff'U~5t~&Jf'in~1tl~ 2/4 '\.J1~"i11tlm~flin~1 2sss ~1~~rn1&J 

"li1m'V!~'El~1&Jii'El1 'Un1~'Vl~!;l'El.;JLb!;l~ brl'U~1'U~1&JeV'El&J!;l b tl'U'El~1.;J~ Lb!;l~irm1t~'W.ff'U~5CJ&Jfllfl~1U~ 3/1 
" 

m~ ~i'111&J~1&Jii'El1 'Ufl1~'Vl~!;l'EJ.;J 1 oUbi'l~'EJ.;Jii'El1 'U m~v'hi~CJ'El~1.;J~~.;J 11&J~.;J"IJ'EJ"I.IeJ'U~~~i'lru G'IG'I1'Vl. ~ 
' 

Vl1CJ~G'I~b'V!'W'EJ~.;J1~ r.Ji~CJ"I.Ivm1'U"I.I'El'U~1~i'lruD~1&J1~m ~i'l'ElCJvt1.;J1t~"li1m V!~'El Lb!;l~1 ~ 
' " ' 

n1i;l.;J1"iJ(;l"'EJm~tJ~b1!;l1fl1~flln~1 'U'Elfl"il1nd0~CJ"I.I'El"I.I'El'Ufl11!~1 bb!;l~b~'El'U1 ~i'l'EJCJ"Ii1C!b'V!~mb!;l~1~ 
rh;r~liJ1'Wfl1TYlli~CJi'l~~-n 



.. 

~m.J~ryry1 

611"!J1l"ll1 

nT~~n~1m~61e:l'Wbbntlryvt1~ru~m61~ft~~ 1-tln6'11~ STAR ~ii~e1m1~611ln~Cl 

1 um~bbm~YJ~tlruvt1 bbmm1~ 1 ~b vt~r:.J6'1YI1'~~ru~fll161~i v , 

1YJ~1m61m~vt10rusfi~ 

~ru~fll161~~~n~1 

m~bbntl tyvt1~ru~fl!161~ft~~1-tin6'11~ STAR, m1~611~1~e11 um~bbm~YJ~tltyvt1 

~ru~fll161~{ ~'11~611~1~(11 um~ 1 ~b vt~r:.J6'1YI1'l~ru~m61~i • 

m~1~~~~'~dbuum~1~~~'~YI~6'leJ'l b~~1n'Um~~~m~b~~um~61eJ'Wbbntlryvt1~ru~fll161~ft~~ 
1-tin6'11~ STAR ~~ 1V1J 'W 1~1nbb 'W'1 n1~61el'W"!l el'l bb~~:au bb6'1 :mn ~,r'W iii'~ ~·th~61'lfi b~ el~ n~1 

~'11~611~1~Cl1 'W m~ bbm~YI ~ij tyvt1 bb6'l~m~ 1 ~ b vt~r:.J6'1YI1'l~ru~fll161~{"!leJ'l1! n b~tJ'W~1!il-r'U m~61el'W 

bbntltyvt1~ru~mG'11'1TI~tJLotln6'li5 STAR bb6'l~btl1tJ'U LVitJ'Um1~611~1~Clb 'Wn1~bbm"ilYI~tltyvt1 bb6'1~ 

m~ 1 ~b vt~r:.J6'1YI1'l~ru~fll1611'1i"lleJ'l1! m~~'WvtGl'l11il-r'Um~61eJ'Wbbtltltyvt1~ru~fl!1611'1TI~tJ 1-tin6'11~ STAR 

n'U1! m~tJu~11il-r'U m~61el'Wbb 'U'Utl n~ mi~l'i''1e1~1'~~H1 um~i~tJ~~'~d btlu11 m~tJu~~~'\J.ffu • 
l1utJ~~n~1tl~ 21~'~L~tJ'Wbu~~Yl~~bntJ~~61~b~"ilYl~~fll~u~~uYJi n1LLYl'lbYl"ll~ lil1u1u 2 ~eJ'l1u 

Jl1~b~~'W~ 1 tlm~~n~1 2558 ~'l11il~1L~tJn1'~~~bb'\J'\Jn~~ (Cluster Random Sampling) bb6'1~ 
..iju,HnnLLU-!Ie:Je:Jnb'Ll'W 2 mh.J fie:Jmi~VJ~G'le:J-!1 -;J1'W'J'W 27 ~'W LLG'l~n~~~'J'U~~ -;J1'W1'W 27 ~'W 

~ , .. . 
~~tJ~b'16'11~1-tltum~YI~6'leJ'l 20 m'\J ~1'\J6'1~ 50 u1Vi b~~eJ'li:leJ~1-tltum~1-.rm .. h~neJ'Uiil'1tJ 

Lbr:.J'Wm~~~ m~L~tJ'W~ LL 'U'UYJ~61eJ'Ul'~m1~611~1~Cl1 um~LLm~YJ ~tln'vt1 Lb6'l~m~1 ~Lvtl'lr:.J6'1YJ1'l 
'U •t: • 

"' ~ 
~rul'lfll1611'1~ 

r:.J6'ln1~l~tJYl'\Jl1 

( 1) m1~611~1~e11 u m~LLm"ilYJ ~tlru vt1 LL6'1~ m~1 ~Lvtl'l r:.J6'1YJ1'l~rul'lm611'1i"lleJ.:J1!m~tJu.ffu 
v ' 

I -=I Q.J 0 V c::::~t...::..d Q.J 

el~1'l~'WtJ611~fYY11'l61Cll'lYI~~~'\J 0.05 

(2) m1~611~1"JC11 u m"JLLm"ilYJ~tltyvt1YI1'l~rul'lfl!161~{"!leJ'l11m~tJ'W.fful1utJ~~n~1tl~ 2 ~ 
11il-r'U m~61eJ'WLbntlruvt1~rul'lfll1611'1TI~ tJ 1 in~i~ STAR 61'ln11n~~~11il-r'U m"J61eJ'Wbb u'UtJ n~ mh.:Jii 

"' 'U • 

1!mh~'tyYI1'l61~~~'J~~'\J o.os 



(3) 1"111l.JG11l.JTH11 'Ufl1~ 1 ~L 'VI(;)~~V11~1"lru(;)~1G1(;)1"Uv~'l1'm~EJ'Ui'Ul!uEJl.JPimntJ~ 2 .ffi~i''Um~ , 
G1v'ULLtlUfiJ'V!11"lru(;)~1G1(;)TI~W1 in~15 STAR ~"lf111n~l.J~1~i''Ufl1~G1v'ULL 'IJ'Utln~ e)~'l"lii'!Jmh~'f~J 

QQ,d QJ 

V11\!G1(l(;)Vl~~Vl'IJ 0.05 

.. 



. 

ABSTRACT 

TITLE : A STUDY OF USING THE STAR STRATEGY IN MATHEMATICS PROBLEM 

AUTHOR 

DEGREE 

MAJOR 

ADVISOR 

KEYWORDS 

SOLVING ON ABILITIES OF MATHEMATICS SOLVING AND REASONING 

SUPAKSORN TONGSAT 

MASTER OF SCIENCE 

MATHEMATICS EDUCATION 

BUNTHOM SURAPORN, Ph.D. 

STAR STRATEGY, MATHEMATICS PROBLEM SOLVING ABILITY, 

REASONING ABILITTY 

This research is quasi-experimental study using the STAR strategy in teaching for 
' 

mathematics problem solving. The teaching and Learning process was developed 
I 

based on approach of Maccini and Gagnon. The purposes of this study lwere to study 

mathematics problem solving and reasoning abilities of students b~ing taught by 
! 

using the STAR strategy, compare mathematics problem solving ~nd reasoning 
i 

abilities of students between groups being taught by using the STAR s~rategy and by 

traditional method. The subjects of this study were grade 8 studerhts 2 class of 
I 

Srinagarindra the Princess Mother School Kamphaengphet in first se,ester 2015 by 

using cluster random sampling. There were 2 class divided into tw<p groups, one 

experimental group with 27 students and one control group withl 27 students. 

The experiment Lasted for 20 fifty minute periods. Data collectio~ instruments 

included Lesson plan, the mathematics problem solving and reasoning ~bilities test. 

The findings were as follows: I 

(1) The mathematics problem solving and reasoning abilities of gr de 8 students 

being taught by using the STAR strategy after Learning were higher than before 

Learning at 0.05 Level of significance. 

(2) The mathematics problem solving abilities of grade 8 studen s being taught 

by using the STAR strategy were higher than those of students being ta ght traditional 

method at 0.05 Level of significance. 



(3) The mathematics reasoning abilities of grade 8 students being taught by using 

the STAR strategy were higher than those of students being taught traditional method 

at 0.05 level of significance. 
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md b .U11 "il u ru~1 \91 ~ B ~"il'Wfll1&J'\AI tJ 1 tJ1&J 1 'W md~~ri''W~1Fl1\91B'U b ~ B 1 Vltlii'r\'1\Pl B'U 1171 tJ n1'j'LJ1fl11&J ~ 
v " 

Vi'n'l'f~'jl&Jt'i\116md~1\111 'W nl'jVI1rl1\91B'U b~B rl1VI'WI7l?ffl1'Wn11ru~~Brl1fl1&J~ bU'WUt1)~1'Vl1\l 

flW\911"11?1 1Pl1m 1 ~ 6/t\1 m::;'\Jl'W m1~\l n~1l:!Jm1~1 L 'W'W n11 b tJmh~'U.fr'U\PlB'Ubb61~"il~~ B-:J1-ifCJVlni5 
' 

~1\11 b~BL1l1 'tJ~m1:t.J?i'1b ~"il 1 'Wfl11bbtlUt1Jmbb~~fl11 1 Vlb~VJe.J~'Vl1\lflriJ\911"11?t\91{ 

'W eJ n"'J1 nm 1&-J?fl&J 11fl1 'W fl11bbtlU ru~1 bLAl fl111 ~ b ~ \91 e.J ~ n~ Bll b tJ 'Ub U1~&J1 CJ~ ?1'11'1 ru ~ n 
"' ' ... 

'tJ1~m1~~\l1 'Wm~'Ul'Wfl11b~tJ'Wn11?tB'WflriJ\9lm?t\91{ b1A111~m11 ~b~\9le.J~ btl'W~l'W~~\l~vh1 ~m1 
' 

bbtlUru~1?f&J'U1W ti' nL~tJ'W"il~ hJ?t1&-~11fl b -if11"1JU ru~1 i bfl11::;~~~Bll\lbbe.J'U 1 u n11 bbtlU ruVIl1~VIl n 
v 'U v v 

D111'1"1J1nm11ViL~\Ple.J~ (Alice and Shirel, 1999: 114) bb(l:;;n11'lVibVI\Ple.J~tJ·.:JbU'U~'Uii1'U'Ue:J\InT.J 
' ' .. 

b~ tJ'W bb~ ~ n11 ~ 1 b 'W'W n1'j'Vl1\l flru \911"11?1 1Pl1 b 11 hl?t1:t.J11fl ~1 L ti'W n11'Vl1\lfl riJ\911"11?1\Pl 11~~ tJU'j1\"l"il1 n 

m11~b~\Ple.J~ m1bb?f~\lb~\9l~~~~"'l~iiflrul"i1&-~1nn11m1~~~1rhmJ'U~fln~eJ\I (Ml1fl1flUJ\911'11?t\91{ 
, , , \.1 \.1 'U 

bb 1A \l '111 ~ '1.1 eJ \l ?f ~ ~ J1 B b&J ~ n 1 (The National Council of Teachers of Mathematics: NCTM, 

2000: 6-81) b ~B\l"1J1nm11 ~b~\Ple.J~ LtluVi'n'l'f~m~'Ul'Wnl1~~\lb?f~&-~1 ~ti'm~CJ'W~~n~I71BV1'liib~\91~~ 
' ~ ' 

~ ~ eJ cJ 1 \l b tJ 'U 1 ~ 'U 'U ?f 1 &J 1 d fll b fl 11:;; ~ u 11! ~ 1 bb ~ ~ ?f f\1 'W n 1 d ru1 ~ eJ cJ 1 \l ~ t1 d 'W d eJ 'U fl eJ 'U ?f 1 &J 1 d fl 

1"11<nfl1'jnJ 1l·m~u ('){9)~\J b"il bb61~ bbtlUfl1~1 't~e:JcJT~~n~e:J\1 bb61~ b ~m~?l:u m"a'AY~Bc!1\lii b V!l?lfl.Jfl~\l b uu 
·~ ~ ' 
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bfl~€l.:J:ri€l G11fl' qj~'\J fl b~ CJ'U611:W1'H1'!11~~~l1 LJ1.ffb ~€l~~'U1\?l'Ub€l.:J"tl€l.:Jfl1~ b~CJ'Ui~.:J1 'Vl~ 11 'U fl1~ 
vl1-:J1'U bbrt ~ fl1~ ~1 ~ \l~l \?1 ~\IJ'U fl1~~ ~ €) ~1\I:W b 'Vl\?1 ~rt~ \1 b tl'UVfl h G11fltu"tl €)\I fl1~~~ fl1 ~ b~ CJ'U~Yl1\l 

' "' '\J 

mu \?1 ~161 \?1 1 'U eJ fl~ 1 fl~ EJ 'lil\11'Ul~ tJ oJ1'Wl'W:w1 n~8'WEJ'W';h fl1~ ~€l'W 1 Vf\J fl b~tJ'W b~ tJ'U ~h tJ fll1:W b ·1h h 
€) ~1\lil b 'Vl\?1 ~rt~ fll1 fl1~~€l'W bb 'IJ'IJ oJ1~~ fl1~~€l'W flfW\?11"11~ \?11€1 ~1\1 b tl'W b 'Vl\?1 b tl'W~rt ~ ~v\'11 Vi'!! fl b~ CJ'Wii 

' ' 
b~ (?) fl~~~ 191€1 m~ b~CJ'Wl'lJ1fl ru \?1 m~\?11~1:w1~t:~'OJ~oJ' 11~~ bbrt~ ml'W 1'W n--J1 b~:w (~mu'W~'~ b~~:w m~ 

G'l€l'Wl'Vltl11"11G'I\?11 bbrt~ b'Vlfl t 'W tr~~, 2550: 38) ~\IJ'Um~G'IB'W~ b61~:wG'I-r1\lfll1:W611:W1~t:l1 'Wfl1~ 1 Vfb 'Vl~~r~ 

'OJ~ii~m"ru~<tJ€l\lfl1~btJ~ teJmG'I1 Vf~ b~CJ'W 1~~'\Jn'IJ hYl~uni'Vl1~~ b~CJ'W~'W h b tl'Wuru'Vl1~hJcnmn'W ~ v~ ~ V 

fl11:WG'I1:W11WU€l\l~ b~tJ'W 1 Vf~ b~CJ'Wilt€lfl1G'I bbrt~b tl'W BG'I~~~'OJ~ bbG'I~.:J€)€) fl~.:Jfl11:W~~ b~'W"tl€1-:J\?l'W b€1-:J 
'\J '\J 

(m:w1'lJ1fl1~ m~Yl~l'lfimn5m~, 2545: 198-199) 

m~~ ~m ~ b~ CJ'U m ~G'I€l'Wb~ tll n'IJ m~ bbm 'OJ'Vl ~u qj'Vl1~i'IJi€l'W ~ €l.:J1 bfl~1~~'Vl1m1:w~:w~'W~"tl€l\l 

b'OJ'Vl~ b ~€11 m~m~'l15m~'Vl1ri'1\?l€l'IJJ'U LJflb~tJ'U 1~G'I1:w1~t:lvl11~ ~.:)'OJ~ b~'W1~'0J1fl~rlfl1~l~tJ"tl€l.:J 

b'OJ't'Jrl~~1 ~'W'Vl1 b~CJ:w (2542: 62-64) b~€l\lm~flnl'f1m1:wG'I1m~mbr~~nr~151 'Wfl1'jbbm'OJYl~uqJ'Vl1 

fl ru \?11"11?1 \?11"tJ 1J 'II! flb~ CJ'Wirli tJ:W fl fll'J1 (?) €l'W ~ 'W 1 'W h\1 b~ t.J'Wirli CJ:W fl fll'J1 ~'In \Yl m:w ?11iJ qj fl fll'J1 b "tJ \91 

m~fl nl'f1 7 ~'IJ11 m1:w~1m~t:~1 'W m~bbm'OJYl ~uru'Vl1<tJ€l'l11 m~CJ'Wi'WiruCJ:wfinl'!1\?l€l'W~'W €l ~1 'W 
"' '\J 

bflru~~'W~1-r€JCJrt~ so 61€l~fl~€l.:Jtl'IJ~ 611~ fl1f11'0J'U:UCJ'j (2545: 50) 1~b61'Wm~CJltl'\Jfl1'jb~CJ'Wfl1~ 
' "l:l '\J 

?l€l'W b~€l.:Jfl1~bbnh'Vl ~u qj'Vl1 n~1l~€l 11 m~CJ'W B1'W h'Vl ~uqj'Vl1 bb~l1~Yl~1'\JlT'iJ:::'Vl1ri'1\?l €l'IJ'U€l.:J 

u ru 'Vl1 J 'W €) ~ 1 -:~1 ~ ~ 1 b 'Vl (?) ~ b tJ 'W b '1i 'W db~ ':i 1 ~ l1 f11 ':i bb m 'OJ Yl ~ u ru 'Vl1 J 'W b tJ 'W f11 ':i 111 fll1 :w ~ 66 rt ~ 
v 'I v 'U 

tJ ':i ~ ~ 'IJ n1 ~ru ~ '!! n b~ CJ 'W bbl91 r~ ~ fl'W b~ CJ 'W:w 11 tJ1 off1 bfl ':i 1 ~~'Vl1 r\' 1 \>lB 'IJ"tl €1-:J t 'OJ Yl ~ u qJ 'Vl1 eJ.:Jr1tJ ~ ~ n €1'\J 

b~ tJl tl'IJ m~tl f1 fl1~bbm'OJ'Vl ~u tu'Vl1 fl1':i b~CJ'W~fl1':ibbm'OJ'Vl ~u tu'Vl1 b tl'Wm~'\Jl'U f11~~ bfl\Yl~'Uf11 CJ1 'W 
"' '\J "' 

CJ€1\Yl 'Vl~ nm':i hi' bb\?1 ni911-:Jtl'W 'IJ1-:Jfl'Wb~CJ'W-rl~~ ~1b~CJ'W~'OJ1fl~€l~ btl'W~'lJu~~:w tJ1\Ifl'Wb~CJ'W-rlm 'W 
'U 'U 'U 'U 

~ nl'Jru~'W1:Wli':i':i:W 'IJ 1-:Jfl'W 6~ CJ'W ~~ .:J 191 1-:J., 1~ B ~1-:J':il\Yl b ~l ~.:Jd 6 ~':i1~1116m~ b~CJ'W-r"tl€1-:J 66191 ~ ~ fl'WlJ 
" I " 

m~'\Jl'W m ':i bb~ ~~~.:J fll1:W?I1:W1':iti"tl€l.:J~:w€l.:JiitJ ':i~~Yl5Jl1~ 66\?1 n 1911-:Jn'W m~tl nm':i bbm'OJYl ~u qj'Vl1 

LJ'\Jl1btl'W~'W\?l€l'W~G11fl'qJ:w1n G'l:u~n~ bG'Inru'WD'OJ (2547: 16) 1~6G'I'W€lbb'Wd1 fl1'j?I€J'WflfW\?11"11G'I\?11 

1 m~t:.J rt G'l1:w1~ti'1il tJ bG'I~:WG'I-r1-:J 1 Vf~ b~CJ'U'IJ~~rt~~~.:J'Vl:W1CJ"tl€l.:Jfl1'j b~CJ'W fl1'j61€J'W flfW \?lmG'I\?1 11~~15 
'U "'l 't 

u t\J'Vl1~~ €).:) 6bnl 'U 'Vl~ eJ ~ B'l fl1':i'Vl1A1 \91 eJ'IJ eJ'W 'OJ~ 6 tJ 'W 66 'Wl'Vl1-:J 1 Vl?l1:w1~ (1~~'W1 n~15 6 'Vl~1tl'W 1 u1-Vl 'W 

m~bbtlUq]'Vl1'0J~.:J11 'W~1\>11~m:wm1:wG'I:wm~l91eJ1 'lJ 

m~~ B'W bbnu qJ'Vl1 r1 ru 1?1 ~1G'I\>11b\Yl t1 1 offn~15m'joJ1 ~leY nl'!':i~l bb ~n<tJ€l.:J~m1 1~'\J~'W m ':i 6bm'OJYl ~ 

Utl:J'Vl1 (First letter mnemonic strategy) btl'Unrt15'Vl~.:J~"il~'1ilCJ1Vf11m~CJ'Ubbm"il'Vl~Uqj'Vl11~~-:J~ 

b:Wtlb'lJCJ bb61~:W61b61e:J{ (Mercer and Miller, 1992: 19-35) 11'i'n~1T~1f11"<i?IB'Wii'flb~t.J'WI'i'lt.Jfl6115m"a 
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~1~'WI11B'W~1 CJI'i'15n~~l'11 bb ~n "111 CJ?i'l ~.~~~ 1 Vl'\1 n b~CJ'W 1~~~~ ni1'1~'W(>]B'Wn1~bbflblil'Vl~UtiJVl1 bb6'1~-d1 CJ 

1 'WVJn~~m~fi'1'WlruVl1A1111e:J'U bb~A;a.U 1~~w.J'W1n11?le:J'WbbnUt1JVl1Arul11f11~111TII11CJ 1-tinG'IiTI strategy 

steps: STAR b U'W n6'11~m~ 1-til'i'lB n~~l'11 bb ';i nn6'1lTIVl~~~~1 CJ 1 Vl'\1 n b~CJ'W~1~1~t\~1~'W\11e:J'W m~bbtl 
h'Vl~Uq)Vl11111CJ~11'115n~~1'11bb~n'VB~~B~1~'U~'W (Maccini, 2000 cited in Maccini and 

Gagnon, 2006) n6'11Tidbb'W~t'h1 V!'l1m~CJ'WbbtlU~Vl1\111~~'W111tl'W 4 ~'W~.:Jd 
~'W~ 1 S (Search the word problem) m~Pin~1 h'Vl~U~Vl1 

~'W~ 2 T (Translate the problem) m~bbDG'I~h'Vl~ 

~'W~ 3 A (Answer the problem) Vl1fl1111B'\J'VB.:Jh'Vl~Ut1)Vl1 bb6'1~ 

~'W~ 4 R (Review the solution) 'Vl'\J'Vll'Wfl1(>1'€J'\J 

m~~e:J'W bbnu ~ Vl1fl riJ 1111"11~ 11111111 t.1 1-ti n6'115 STAR 11 1~1;'1 m~~ w..~ 'W 1m 1~?11~1~t\ 1 'W m~ 

bbnu~Vl1 Vl1?11 b'Vl\?l'Ve:J'Iu ~Vl1 e:J~r1'\.J~~ne:J'\J'Ve:J'~Ut~JVl1 m~i bm1~~Ut1JVl11111t.~m~t.~oU'm.J6'1~i1e:J~ 
m~b~Bnl'li11~'Wh b~e:Jn15m~bbnuru'Vl1~~~?1111 

"' ' 
~~~'Wm~~B'WbbnUt~JVl1Arui111"11~111TII11t.J1oU'n6'115 STAR bU'Wn6'11Tim';i~B'WBnbb'\J'\JVl~~~-d1t.J1V! 

'\Jn b~CJ'W?f1m~t\ 1 olim~'Ul'Wn1~bbnU~Vl11 'Wn1~Vl1fl1191'€l'\J 1~mh'l~~'~ vh 1 Vl'l1m~t.J'Wi1m1~?11m~t\ 

1 'Wm~bbm '<\J'Vl ~u~Vl1 i1t:..~6'1~~ 'l'VlB'Vl1'1n1~b~CJ'W~~'W bb6'1~?i'lt:..~6'1~e:Jm1:wA'I'Vl'W 1 t~ m~ b1t.~'Wmul111"11?11911 
' ' "' 

'Ve:J~'\Jm~t.J'W ~~Vi?l'!1'U~'4'Wbb'W1fll11i1~e:J ~1'Wl~CJbb~A;a.U bb6'1~~?1 (Maccini and Hughes, 2000: 

1 0-21) 1~Pi n~1t:..~6'1'Ve:J~m~1oli n6'115 STAR 1 'W m~bbnu ~Vl1Vl"1!Aru 111~'W~'W'Ve:J~'!1m~CJ'W~~~'\Ji'W 
' ' 

~ut.J~Pi n~1Vii1m1~'\J nvde:J'I'Vl1~ m~ b~ t.J'WVii1 ~e:Jfll1~?11~1~t\'Ve:J'Im~ bb~ 111~fll1~Vl~1 t.1 bb6'1 ~ m ~Vl1 

fi1111e:J'\J'Ve:J'Im~bbnUt~JVl1n1~'\J1n 6'1'\J ~ru bb6'1~Vl1~~1'Wl'Wb~~ t:..~6'1'\.J~1n~:rJ1 Vi'n~~m~bbnu~Vl1'Ve:J'I 

'\Jm~tJ'W?f'I~'W 1 'Wbb~m~r;h~'U m~?fe:J'W'\Jm~tJ'W 1 olin6'11Tibbm'<il'Vl ~u ru'Vl1~'~d 1) Pi n~1vl1A11~ 1.oU'1 h 
" "' 

h'Vl ~ 2) bb 'IJ6'1'1oUe:J~6'1'<\J1n h'Vl ~.n1~11 'IJ?i?f~m~ 3) ~~'U m~~1b'W'Wm~'Vl1~Arul11m?fl1111~e:J~1~ 
" " ' 

t~n~e:J~ 4) 11111~'1J.f11'VHb~l11~m1~Vl~1t.J'Ve:J~h'Vl~Uru'Vl11~ 5) b~CJ'W~~m~1~e:J~1'1t\n~e:J~ bb6'1~ 
'\J 'U ..., 'tl 

6) \11e:J'Ufi'1m~'Ve:J'Ih'Vl~uru'Vl11~ 'We:Jn'<\J1mr'W~~?i~t:..~6'1n'\Jm~bbm'<\J'Vl~uru'Vl1~1~1mi\fiCJ~n'\J'Ve:J~b~~ 
"' "' 

Bn~1t.J bb6'1~Vl~~'<\J1n'Vll116'1e:J'Ibbil'l 10 ~umv11~vi'1m~l'111m1~fi~'Vl'W1'Wm~b~t.J'W '\.J~1n£J11'11m~t.J'W 

~~?11~1';it\ bb~l11~m1~Vl~1 t.J'Ve:J'I 1 '<\J'Vl~ bb6'1~Vl1fl1111e:J'\J 1~e:J~1~t\ n~e:J'~ 
" 

1'WDb~t.Jltl'Wbb~A;a.U bb6'1~~1ll11btl (Maccini; and Ruhl, 2000: 465-489) 1~Pin~1t:..~6'1m~1oli~e:J 

~ b tl'W ~'\.J u~~~~e:J~ 1. tl'W 1'11 bb 'Vl'Wl 111 t~lil ~ ~ bb6'1 ~~ru~ n~ru~ b tl'W'W1~u~~~Vl~B~ b~CJ n 1111 t.J 1 i5 n~~ CSA 
" ' "' 

1111mh~'U bb6'1~ n6'115 STAR 1 'Wnl~ bbnU ~Vl1n1~6'1U~1'Wl'Wb~:wG'i'1Vl~'\J'l1 m~tJ'W~~~'\J-&'W:irfw~Pi m':l1 

tJ~ 2 i1Al1~'\J n'V'de:J'I'Vl1'1m~b~tJ'Wi1e:J'IJ?t~~A 1 'Wm~1 vr~, Vl111t:..~6'1~'W?t~ bb6'1~Vi'n~~nTmnuruVJ1~i1~e:J 
q 'I 'U OJ 

m1~?11m~t~1'Wm~bb?l111~m1~Vlmt.J bb6'1~n1~Vl1fl1\11e:J'\J'Ve:J'IUtiJVl1m~6'1'\J~1'W1'Wb~~ t:..~6'1'\.J~1n~11 

Vl~'l f11'H'l B'W •th e~ 1 Vf f11';j bbntl ru'Vl1i1tl ';i~~'Vl6 .n 1~ irn b~ e~"Wi1Vi'n'l.!f~ nl';i bLntl ru'Vl1~ b~ CJ1oUB -:Jn'\J ~1'W1 'W 
"' "' 
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b~l.J~~'U bb6'l~'Vl~~f111'Vl~6'l1J~ 2 61tJ~1~'1'11f111'Vl~611JU\"111lJI"l~'Vl'U"1JeJ~\"111lJ611lJ11fl1 'Ufl11'Vl11"111911JU 

"1JB~Ut!J'Vl1 rnr;h t'Tm1CJ'UfJ~I"l~'Vl11"1119lBU"1lB~Ut!J'Vl11~-enh~~n~fl~ bbG'l~ 1 61\Jm,; ~mn'l'11rn1 

'Vl ~ 6'l eJ ~ 1"11\l.J 1"1 ~ 'Vl 'U "1l eJ ~ 1"11\lJ 6'11lJ 11 t~1 'U n 11 bb6'1 ~ \11"11\l.J 'V!lJ 1 CJ "1l fl~ u t1J VII ~~iT n b1 CJ 'U f1 \11"1 \1 bb6'1 ~ \1 

1"111lJ'VllJ11:.l"ilfl\IU ru'Vl11~B ~~~tl n~ fl\1 b -d'U tl'U 
., " 

linn~n~11lJ1~U11m11-tin6'l15 STAR bb6'l~m11-ti~eJ~bU'U1D511lJ (Concrete) ~fl~btl'U 
" 

1'11bb 'Vl'Ul\9ltl"'l~\l (Semiconcrete) bb6'l~61ru~n~ru~bU'U'U1lJ511lJ (Abstract) "li1CJ1 ~m1lJ6'11lJ11t~1 'U ' ., 

m1bbnb "'l'Vl ~u t!JVll"llmir n b~ l:.l'U~\I~'U m1 b~ l:.l'Wj~1v'i'"'ll n m1 ~ nLJ 50~ 19lllJ m:rtn'U m 1"ll1 C.J 1 Vi~ b~ C.J'U 

~~nA~ 161"111~,; ~~~i\9lUbbnUru'Vl1 bb6'l~6'11lJ\1t~t1115m11LJLJ~u1-v1'W~il9l"'l~\11~ ~i~CJ~\16'1'Uh " ., " 

2.1.1 b ~eJPi n~11"111lJ6'11lJ\1t11 'U f111 bbnb"'l'Vl ~u QJ'Vl\ bbG'l~ m11 Vlb'Vl\9le.JG'l'Vl1\l~rul911"!16'119li"llfl~ ., ' 
t'Tm1CJ'W-&'U:W'5CJlJPin~1lJ~ 2 m~~Uf1116'1fl'UbbflUt!J'Vl11"lrui911"116'1191TI~I:.l 1 -tin6'l15 STAR 

2.1.2 b~mLJ1C.Ju bVJI:.!Um1lJ6'11m'at~1 'UnJ1bbnb"'l'Vl~Ut!J'Vl1'Vl1\ll"lrul911"116'119li"lleJ~t'Tm1CJ'W'Vl~\11~ 
~Uf11'a6'1fl'UbbflUt!JVl11"lrul9lm6'1191TI\9ll:.l 1 offn6'l15 STAR nut'Tn b~l:.l'W~1~~u nl'a6'1fl'Ubb uuLJ n~ 

2.1.3 b~fl 6D~CJU 6Vli:JUA11lJ6'11lJI'at11 'Unl11 Vl6'Vl\9le.J6'l'Vl1~Arul9lm6'11911"llmirm~CJ'U'Vl~\11vl~Unl1 
' 

6'1fl'Ub6flUt!J'Vl1Arul9lm6'1191TI\9W 1 offn6'l15 STAR nut'Tm11:.l'Wm~~urn'a6'1el'Ubb uuLJn~ 

1.3 u~~ t~"lfu~m~':i11i1~ 1~-rulil1nm~1-<5'~ 

6 U'U b6 'U1'Vl1\11 'U n!'aofr w.J 'U 1A11lJ6'1llJ11t11 'U n11 66m"'J'Vl ~u t1J 'Ill\ 666'1 ~ A11lJ 6'11lJl1t11 'U n1'a1 Vi 

b'Vl\9le.J6'l'Vl1~Arul911"!16'1191{ b ~eJt111 LJ1 m 'Uf11'a~~f1116~CJ'Uf1116'1eJ'Un~lJ6'11'a~f111b1CJ'U~~'U 61 bb6'l~t111 tJ , , ~ I 

LJ1~1:.ln1911m'U~1191LJ'a~~~1'U 
' 

t.4 "l.leJUb"l.J\91"1.1&mTn-<5't~ 

1.4.1 th~"!f1ndbb6'l~mi:IJ~1mh'l 
' 

LJ'a~'IJ1m~1-v1'Wm'ai~CJI"l#\I.Q 6U'Ut'Tm11:.l'W'a~~u-&'U:W'MlJPin~itJ~ 2 .n11"16~1:.l'U~ 1 

D n11Pin~1 2558 bd\1 6~1:J'U bQ~lJ~'a~ 6n 1:.! 'a~6'1lJ 6~'0J~1~1"l~'UI"l~'U'Vl{n1 bb ~\16 ~'IJ1 eJI 6.fl mlieJ\1 

"' ' 
n166~~6~'1J1 ~~'Vl1~n16b~\16~'1J'a 61~n~G'11irn'l1'Ub"ll\9l~'WV1rn'a~n~1:W'51:.llJPin~1 b"ll\91 41 ~1'U1'U 
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w: q ~ ~ 0 0 .dil 0 Q,l Q.l 0 Q.l Q..l 0 cv 

6'1J.Jb\?l'<\l'l"f~~I"11'Ufld"'W'Vld" fl1bb'V'l\lb'V'l"lld" e:Jlb.fle:JbJ.Je:J\Ifl1bb'V'l\lb'V'l"lld" "il\IVI1\?lfl1bb'V'l\lb'V'l"lld" 6'1\lf11?16'1Tl.Jn\11'Ub"lll'l 

~iJ~fl1d"~fl'lj1iJ5CJJ.J~mn b"ll\91 411iJ.fl1flb~CJiJ~ 1 tJmd~fl'lj1 2558 "il1iJ1iJ 2 ~ml.~CJiJ "il1iJ1iJ 

'l!m~tJiJ 54 fliJ ;'~~'~ 2 ~e:J\Ib~'Vl\?16'1€l'Ufl11J.J6'11J.J1d"t11iJmd"bbm'<ll'Vl~ilruvt1bb6'1~md1~~.vt\9le-J6'1'Vl1\l 
v • 

flruMI"116'1M'hie:J'WL1CJiJ'V'l'Ul1bJ.J bbMfl~1\lrliJ 1~m11?1CJfl1d"~J.Jbb'U'Ufl~J.J (Cluster Random Sampling) 

'<\11fl,!iJ~'U6'1Gnflb~€lfl1VIiJI?lfl~J.J'Vll?l{;le:J\I 1 ~€l\lb'1CJiJ bb{;l~fl~J.Jfld'Uf)J.J 1 ~€1\lb~CJiJ e-J(;IU':i1fl!Jl1 

'l!m1CJiJ.ffiJl15tJJ.J~n'lj1U~ 212 "il1iJ1iJ 27 fliJ l.'iJiJn~J.J'Vll?l(;le:J\1~1~~'Um':i6'1e:JiJbbn'llt1Jvt1flru\911"116'1\914 
1~?JtJ1.ffn{;li5 STAR bb{;l~'l!m~CJ'W.ffiJiJ5tJJ.J~n'lj1U~ 2/4 "il1iJ1'W 27 fliJ btJiJn6'iJ.Jfl1'UflJ.J~1~~'Ufl1':i 

' ' 
6'1e:JiJbb'U'Ul.Jn~ 

1.4.2 bdelvt1~1-ii1'Wfl1':i1~CJ 

bde:Jvt1vfl~l:wm':ivhi~CJ LtJ'Ubde:Jvt11iJ':i1tJi"ll1flruMI"116'1M4 .ffuir5tJJ.J~n'lj1U~ 2 b~e:J\1 
v v 

eYm1?i1iJbb{;l~-re:JtJ(;l~ mJ.JVI~n6'1mm':i~fm1-rruwu~1iJ 'V'l'Vl5Plm1"ll 2551 
'IJ .. ' 

1.4.3 ';j~tJ~b 16'11~b'YTI'Wf11':i1:5'CJ 

1 iJfl1d"i~cm{\lffi.ffnm 20 fl1'U fl1'U{;l~ 50 'U1Vl ~l.J1?11~m~ 3 fl1'U ':i1J.J 7 ~tJ\?11~ 

1.4.4 ~1bb't.h~iilm~n1u-:nu1:5'CJ 1~bbri 

1.4.4.1 ~1bbl.J':il'liJ fie:Jmd"6'1e:JiJbbn'l111Jvt1flruMm6'1\91TII?ltJ1.ffn{;li5 STAR bb{;l~m':i?le:JiJ 

bb'U'Ul.Jn~ 

fl ruM 1"116'1 M { 11?1 tJ 1-ff n {;llBfl1d"liJ1~1 Bfl'\'}d"~1 bb d"fl"lle:J\I~mhl'l\J~iJ"lle:J\Ifl1d" bbtliJ 11JVI1 611\loW~iJ 1'<\11 n 

bb iJ'JAI?l"lle:J\1 Gagnon bb{;l~ Maccini 1~?JtJii6{1~'U~iJ"lle:J\Ifl1':ibbtlD11JVI1~\Id 

1.5.1.1 ~iJ~ 1 fl1':i~fl'lj1 h'Vl~Dt1JVI1 (Search the word problem: S) bbtJflbbtJ~ 
Ud"~b~iJ"lle:J\IiltuVI1 ~1 b'iJ'Ufl1';i~\ld 

v 

1) ~1iJ 1'<1JVJ~Dt1JVI1e:J~1\1{;1~ b~tJI?l~tl1'U 

2) mJ.JI"l1mJ.JI'ie:JMiJbe:J\Il1 "~L~"\1"\1~\Ie:J~ 1 ':itJ1'1'<\11n 1"il'Vl~uruvt1" "h'Vl~ 
'IJ v 
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1.5.1.2 ~'W~ 2 m-abb'Lhnh'Vl~ (Translate the problem: T) nld'bbD61~oUeld,j61~:We:J~ 

1'Wh'Vl~uruvn l911btJ'Wm-a~~~ 
" 

1) b~€ln~1bbU'J 

2) 

3) 

-a~ u m -a 1911 b 11 'W m 'a'V11~ rHU ~I'll ?I~ i 
' 

bb '\.J61\IoUeJ:u61~:Wmn 'W h'Vl~uruvn 1 tlci?t:unT~ 1 'Wbb 'U'Ud'tlil1~Vl~eJ?t:Umd''V11\I 
\J \J v \J '\J 

1"1ru~m?t~i 1~CJeJT'ilb~Bn1.U~e:JVl~m1qJ~nl1ru ~'~d 
3.1) ~e:J~btJ'W~tl5-a-a:u (Concrete application: C) 1.U1~~"il~~Vl~e:J~e:J 

3.2) ~eJ~btJ'W~"Jbb'Vl'Wl~'l"il~\1 (Semiconcrete application: S) 11~~tlm~ 

"" "" bbt:.J'Will~ VI 'am '1JCJ'W~111\I bb?I~\11"111:UVl:wlCJ 

3.3) 61qJ~n't1ru~btJ'W'W1:W511:U (Abstract application: A) Vl1llmJflhJ 

t11b?t'We:J 1 ~e:J CJ 1 'W-atli1~"ilt1'1Je:J~~'1JI"1ru~ Vl~m ~CJ'W?t:um-a b ~\1~'1JI"1ru~ 
'U 'U 

1.5.1.3 ~'W~ 3 Vl11"11~e:J'\J'lle:J\Ih'Vl~Uqj'Vl1 (Answer the problem: A) l911btJ'Wf1l1Vl1 
' ., ' 

1"11~e:JuVit1nvi'm~1:u'il'WVi 2 
'U 

1.5.1.4 ~'W~ 4 'Vl'\J'Vll'WI"11~e:J'\J (Review the solution: R) ~1btJ'Wf1l'J~\I.Q 
ll ~1'Wb"il'Vl~Ut1JVl1~1€inl"1~~ 
2 l 111 :u 1"11 111 :u 1'1 e1 (91 'W b €l ~ 11 "1"11 ~ €l u ~1 JJ" e1 ~ 1"1 i{ e1 ~ n u .rr eJ :u 61 bb 61 ~ b~ e1 'W 1 'lJ ~ 

'U 

n1Vl'W~ 1 'WUru'Vl1Vl~e:J hJ" 
" 

3) \911T'il?feJ'Uf11\91eJ'\J 

1.5 .2 1"11llJ(llm-afl h.1 nTmm '<\J'Vl cH'JqJVll'Vll'~~"~ru~>wn"l>l1 VlmCJ (i'~ 1"11l:W(lllJl 1fl'1Je:J'Iti' m~ m..~ 

1 'Wf1l'a;hm1~'V1 bb61~vl11"1l1:W boUl h h'Vl~Uru'Vll b~Bnm~'\Jl'Wf1l'a'Vll'll"lrul>ll"116'11>d~b'Vl:wl~6'1:W bb61~ 1,/J 
"' 

VI nl1~ 1 'W m d'A ~ 1"11'Wlru'Vl11"11~ Bu ~'~ b tJ'W h'Vl ~u t1JVl1~ll m~ CJ'W 1:W?t1:u 1'Jt1Vl11"11 ~Bu 1JlVI'WVi m-a 

1Jl:u1'1J e:J~I"11 ~ eJ '\J "iJ ~ rJl e:J\11-if 1"111:U~ bb61 ~'\.J 1~?1'\.J f11'aru 1~ CJ €l1P1'CJ n 1~'\.J "J'W fll'j bbm"il'Vl ~u ru Vl1 
'U " 

1"111:U?t1:u1d'tld1 ~"illn bb 'U'IJ'Vl~?teJu1~m1:u?t1:w1d't11 'W flld'bbm"il'Vl MJ t1JVl1'V11~1"1 ru~ 1"11?t~i b~e:J~ 
e) m1cil'W bb61 ~~e:J CJ61 ~ ~~ bb '\J'\J'Vl~ ?fe:J'IJ b tJ'W bb '\J'\J er~trCJ~ ~l~ CJ?f~1~~'W 

'U 

bb 'Wlfl~Vl~e:JnTr51~Vl~n~1'W 1 'Wfll1Vl11"11\l'le:J'IJJll CJoUe:JbYJ"il"il'1~ oUe:Jm1:u Vl~nm-a bb'W1fl~ Vl~B'Vl~'t15 

1'11~ 1 'V11\11"1W~I"l1?t~i~?t:U b Vl~?f:Ut:.J61 ?11:U1d'tl?!d''\.JI"11~eJ'\J 1JleJ~1\Itlf1vl€l\l bb61~ bb?I~\I~'W\l1€l'Wf1ld' 1 ~b VI~ 
Ill , 'U , 

I I I V 

l"ltU~\"116'1\l'li b~e:J~ eJ\l111~l'W bb61~1'e:J CJfl~ 65'1 b tl'Wbb '\J'\JeJ\l'lllCJVi~~ CJ6'11'1'1:V'W 
'U 
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vl1bbuutln-M~ 

1.5.4.3 ~'W~ 3 ~'IRf':i'lJ ~eJ~'W~I"l':ibb~:;um~CJu~-nJn'W~':iubi1'eJvn 
' ~ ' 

1.6.1 um~CJu.frwJnmJ~n~1U~ 2 ~1~-rum':i~eJ'WbbnD11JV!11"lru\1lm~~rft~CJ1offn~15 STAR ij 

1"111~~1~11111 'U flTHbm liJVl ~tJ tu'Vl1 bb~:;m1~~1m':it11 'W nl':i 1 ~ b 'V!\1l(!..J~Vl1\ll"lru\11 1"11~\11 {~\lfl11fleJ'W ... ' ~ 

"" b':itJ'W 

1.6.2 rll1~?! 1~ 1 ':i 111 u n 1';1 bbm:u Vl ~tl11JV!1Vl1 \11"1 ru 1911"1 1?! 191 ~'IJ B \lu n b~ CJ t~V! fl '11~ -run 1';1?! B u 

bbrlDtu'V!11"lrui91P11~191ft~CJ1offn~15 STAR ?l\ln11'11m~CJ'U~1~-rum':i?!B'WbbUUUn~B~1\Ii1umh~'tuVl1\l ... ~ ... 

?!~~ 0.05 

1.6.3 l"ll1~?!1m':it11 'W m':i 1 ~ b 'V!I91 (:..J~V\1\II"lru\11 1"11?! \11 {'IJ eNU n b~CJ'W'VIfi\11~-ru n1':i?!B'W bbntl tu'V!1 ' ... 

0.05 

1. 7 n':ie:J'Ubb 'U'l~~ 1 um':i1-ij'EJ 

lil1fln1':iPlfl~1bb'Wlfl~'I.JeJ\I Maccini bb~:; Gagnon 1~CJi1~'W\1l'eJ'W 1 'Wn1':ibbrlD11JV!11"lru\111"11?!\11{ 

L~CJtin1':i?l€1'UbbUUfl61l5 STAR ij 4 ~'UI91€l'U A€1 

1.7.1 ~'U~ 1 S (Search the word problem) nl':i~fl~1hVl~D11JVl1 

1.7.2 ~'U~ 2 T (Translate the problem) nl':ibbU~\IoUB~~~i1B~b'UhVl~Dq)Vl1hJ~?t~m':i1'W 
bb uu':iUil1~Vl~eJ?t~ m':iVl1\ll"lrul91m~l91{ 1~CJeJ11il b~eJn 1 off~eJVl~m1rufln~ru ~'~tr ~eJ~ b tJu':i'\.Jn':i':i~ 

~ ... ~ 

(Concrete application: C) ~ eJ ~ b tJ 'W li1'1 bb Vl 'U ll91 ~ :u 1\1 (Semiconcrete application: S) 'V! ~ eJ 

~11Jfin~ru~bU'U'U1~5':i':i~ (Abstract application: A) Vl1UCJvh1u 'V!~eJ~b~CJn1offeJ'n~':i CSA 

1. 7.3 ~'W~ 3 A (Answer the problem) Vl1A1\1leJU'I.JeJ\IL"ilVl~tl11JV!1 
1.7.4 ~'W~ 4 R (Review the solution) VlUVll'UA1\1leJU L~CJ\1l':illilA1\1leJU~1~11?teJ~I"l~eJ\ItlU 

.Ue1~~ bb~:; b~eJ'W 1 'IJ~n1Vl'W~ 1 utl11JV!1Vl~eJ hj 



~ d 
"!l'W'VI 1 5 (Search the word problem) 

m ~ ~ fl'l~n h 'Vl ~iJ tlJVl1 

~ d 
"!l'W'VI 2 T (Translate the problem) 

m~bb tl~\l-il mJ ~~ij e1 ~1 'W 1 ~'Vl~ iJ tuVl11 tl?i 61~ m~ 1 'W 
'U 'U QJ 'U 

b~ eJ n1 -if~ eJVl~ el~ tlj~ m~ru \91 \ld 

~eJ~bUmtJ\5~~~ (Concrete application: C) 
'\J 

~eJ~bU'W~'Jbb'Vl'I.J'J(>ltl~~\l (Semiconcrete 
' 

application: S) Vl~el~tlJ~n~ru~bU'W'Wl~tJ~~~ 

(Abstract application: A) Vl1irCJ~1 1tJ Vl~eJ~ 

b~CJn1-1JeJ'n~"J CSA 

~ "' "!l'W'VI 3 A (Answer the problem) 

Vl1fl1(9leJLJouB\l h'Vl ~iJruV!1 
"' 

offu~ 4 R (Review the solution) 

'Vl'U'Vl'J'Wfl1 (91 eJ'U 1t?1 CJ (91 ~J ~ fl1(91 eJ'U ~1ii'1161 eJ (?) flil eJ \l 

nLJ-ifB~~ bb~~ b~B'W 1 ou~rl1Vl'Wt?1 1 uiJruVl1Vl~eJ 1lJ 
'\J "' 

1-

fi11~611~1"Jt11 'Ufn"JbbnL~'Vl~ 

UtlJVl1'Vl1\lflru(9lm61"'{ 

9 



.,; 
'U'VI'VI 2 

nTal~tJ 1 'Wf1frd ~l~tJ 1\9lP1 m~1 be:Jfl?ll'Hb~~-:J1'Wl~ tJ~ b~ t!loUe:J-:J b ~m U'Wbb 'Wl'Vl1-:J1 'W fll'aPl mn 
" 

fn'a?le:J'Wf1DJMI"11?1\'1fi~w 1 offn~16 STAR ~~~e:Jf1l1:W?I1m'ab11 'Wfn'abbnb"il'Vl~Druvn bb~~fll'a 1 VlbVIM~~ 
v ' 

QJ ~ :::; ~ CU I Q !I ~ ~ 
2.1 VI~ fl?lmbbfl'Wflm-:Jfn'aPlfl'M1'1J'WYl'W;i1'W'Vml'il''lm1'll 2551 fl~:W?IT~~fll'ab 'atJ'W'af1tuMP11?1M'a 

'\.1 69 q • cu 

2.2 be:J fl?l1'a~ b~ m.U m nu fn'a?le:J'W bbflDt1JVI1f1DJM P11?1MTI~ CJ fl1'a 1-ffn~15 STAR 

2. 3 be:J fl?l1'a~ b~ CJloU e:J-:J nu m 1:W?I1:W1'ab11 'W fll'abbnb "il'Vl ~DqjVI1'Vl1-:J f1 DJMI"ll ?I M1 

2.4 be:Jfl?ll'a~ b~tJloUe:J-:Jrl'Uf1l1:W?I1:W1'abl1 'Wfn'a 1 Vlb VIM ~~'Vl1-:Jf1 DJMI"11?11911 
' 

2.5 16rn'a?le:J'Wbb'LJU'\Jn~ 

q.l ~ ~~ I .c:::::l i,/Q ~ 
2.1 Vl6lfl~lil"abbfl'Wmn:mTarlfl"M1'1J'W'V'l'W;i1'W 'V'l.rl. 2551 n6l:wm-a~m-ab"ati'W"aflrul91r11~1il"a 

'U 03 'i cu 

" " VI~ n?t 191'a bbfl'W nm-:J fll'aPl fl"M1<U''W~'W;i1'WY-l'Vllip(m1'll 2551 (m:Wl'll1 m'a m~'Vl'al-:JPlfl'M1Bfl1'a, 
" .. ' 

2551: 46-54) 1\9ln~1l~-:Jm1:w~1ri'ru'IJe:J-:Jf1DJI91P11?tlil1161tJYIP1tlm'ab~tJ'W-! f1tu.fl1Yl~b~tJ'W ?11'a~fl1'a 
QJ '\1 It 'U 

f1 DJ M P\1 61 1911~'LJ'Vl'LJ 1'\ll ~lrl bU ~-:J~ eJ fl1'a~ ~ 'W 1f1J 111 fi~:W'W'M~ vh 1 Vl:W'W'M~~ f1l1:Wfi ~ 
v ' ' 

?t-!1-:J?I'a'afl fi ~e:J ~1-:J~ b VIM~~ b U'W'a~uu ~ bb uu bb~'W ?11:W1'abll bf1'a1~~\JruV11VI~e:J?Im'Wrn'aru1\9le:J~1-:J~ 
' v 

blfl~e:J-:J b VI:W1~61:w 'W€1 n"il1n-d'f1rul91m?tlii1~-:J b U'Wbf1~€1-:J~e:J1 'Wfn'aPlfl'M1'Vl1-:J\9l1'Wl'VltJ1Pl'l611i11b 'Vlf11 'W 1~ ~ 
" 
bb~~Pll?tlii1~'W I f)DJ 191 P\16'1 1911~-:J~U 'a~ btJ'IJtl~e:Jfll';i~h b D'W;sl M'lh tJ~ ~'W1~ tuJ11Yl~ll'11 Vf~~'W bb(,l::; 

?11m1ble:J ~~l:W nu~~'W 1\9le:J ~1-:JJJf1l1:W?I'IJ 
" " ' 

m'a~ ~ m'a b~CJ'W-!n~:w611'a~fll'a b~ CJ'W-!f1 ruliiP11611i11bu~ 1e:Jm?t1 Vi'11 n b~ CJ'W'Vlflf1'W 1\9l b~CJ'W -r 
'\J , '\J , '\J 

r1 ru 191 P11 ?t 191 1e:J ~ 1-:J~ e:1 b ~ e:1 -:JI911:w p( n tJ J11Yl ~-:J-db ~€11 Vf11 n b~tJw u'W ~~iJ r1 11:w -!m 1:w ?~11J1'abl'Vl1-:J 
" " 

r1 ru Iii P11611i11~Yl eJ b ~ CJ -:J ?11m 1b1'l11 r11 1:w -!VI n"M~ bb~ ~ m~u1 'W fl11'Vl1-:J fl ru 191 P11611i11~ ~ 1 b u 'W 1 u1 m 'W 
" 

m~Pin~1~8 <j11J~~?I1:W1'H1th 1 '\J bD'Wbf1~e:J~iJe:J1 'Wfn'H~tJ'W~~-:Jiill.:J 6'] bb~~b~€11 Vl'LJ11~1i11:W:W1Iil'a;i1'W 
'V l , d.S 
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n1~ b~tJ'W~~ rl1Vl'W~ 1-J ~1'\Jl~'U e:Jb~tJ'W~ijf111lJ~1lJ1~tl'V11'lf1ru\YlP11~\Yl1bb~~~~Nn1~ b1tJ'Wf1ru\YlP11~\Yl1 
" " 

mn~'W1 ~~eJ btl'WVl~1~'1leJ'l~m'Wf'in't't1~~~~eJ'l~~ 1 'tJmmllm~b~tJ'Wm~~eJ'W1 ~bbn~nb~tJ'W b~€11 ~ 
! 

iT n b~ tJ'W 1~ineJ m 6'1 b~ tJ'W ~f) ru \Yl m6'1 \Yl { b ~ll b&ill\Yl1ll m1ll rtir~ bb~ ~ rn1ll6'1'W 1 ~ ~lll (1-:jij f11l1ll~~Vi'~ b V1 tJll 
" " 

""' 2.1.3 f>JWfl1~~b'ati'W 

~u.ff'W~utJllf'in't't1U~ 3 

2.1.3.1 ijrn1llfl~'Jl'UtJe:J~b~tJlnu~1'Wl'W~~'l ijrn1llb.rr11~L~tJlnu5~~1,hw ~~~l'W 

~€JtJ~~ b~'IJtJ nn1~'l~ij bfl'V~n1~'l b u'W~1'Wl'Wb~lJ ~1n~6'1€J'l bbfl~~1n~6'11lJ'IJ€J'l~1'W'J'W~~'l 6'11m'Jrt 

O<::::to ..::J VO W:: I c:::t. OV d d 0 .:::t. 

~1b 'W'Wm~ bnm nmn'Wl'W bl'lll bP1't't6'1l'W 'Vll"l'WtJlJ b~'V tJn nlfl'l ~1n'V16'1€l'l bbfl~~1n'Vl6'1l:IJ'V€J'l~1'Wl'W~~'l 

1 im~th~ll1rurh 1 'Wm~~1 b 'W'Wm~bbfl~ bbnDt~JVl1 bbfl~'t11f111llib~tJl nu~1'Wl'W 1 tJ1 m 'W:fiil'l'l~'l1~ 

2.1.3.2 ijf1l1ll~fl11llb.rr1hb~tJ1 nu~'W~~1'1JeJ'l'I.J~61ilJ 'Vl'J'lm~ueJn b~~~'I.J~ll11'11'11€J'l " . 

'I.J~61ill 'Vl~'lm~ueJn ·~h~il~ m1tJ bbfl~'Vl~'lnflll b~eJn1iwtl1tJm'J1~1'W~~uut?h'l~ b~tJ1tl'Ufl11lJ 

tJ1l~'W~ bbfl~'I.J~mm 1Ji'eJ 81-:J b VllJ1~6'1lJ'I"l~€JlJ~'l~1lJl'Jfl't11f111lJ~ b~tJltl'U nl'Jl~ 1 u1 m 'W:fiil'l~~'l1Ji' 
" 

m1mb~~'Vl~'ln~ll 1~ 

2.1.3.4 ijf111ll b .rr11~ b~ tJ1 nu ~llD~'V€l'lfl11ll b vh n'W'Vl n'I.J ~~ m~ bbfl~fll1llfl~1 tJ'VeJ'l~'I.J 
' " 

6'11lJ b Vl~ tJlJ b?i'W'IJ'W1'W 'Vl ~'t't5u'Vl'V1'Vll1n~?l bbfl ~'U'Vl n~'U bbfl~ ?l1lJ1~bl't116'1lJtJ~ b Vl~1J'W 1 u1 m 'W m 'J 1 ~ 

b 'Vl\?le.J~ bbfl ~ bbrlD tiJVl11~ijfll1lJ b oU11 '1 b~ tJl nu m~ bb Ufl'l'Vl1'l b ~'IJ1flrul'l (geometric· transformation) 

h.n~€J'lnl'Jb~€J'W'IJ'W1'W (translation) nl'J?l~Vlel'W (reflection) bbfl~nl'JV!:IJ'W (rotation) bbfl~ 
' 

t111t11m~ 

?l1m~bli bfl~1~~bbfl ~e16u1 tJfll1ll~:IJYr'W5'1JeJ'l bb uu 'JU ?lm'Wm'Jru'V!~eJDWV!1 bbfl~Wlm~b11 i?tll m~ 
" v 

b :U ,:n?f'W (9)1 bb 'I.J ~ b~ CJ1 ~~uu ?ill m~ b :U-:~ b?i'W?teJ-:~ (9)1 bb 'I.J ~ eJ6'1:1J m~ b :U-:~ b?i'W (9)1 bb 'I.J ~b~ tJ1 bbfl~ m1vJ1 'W m~ 

bbn1J t~JVl11~ 

2.1.3.6 ~ 1lJ1 ~tl rl1Vl'W ~'I.J ~~ b~'W b ~ tJ'W -rr ewh tlllJ b~ tJ1 nu ,j til Vl1Vl5eJ~ tll'W nl~ cl 
rl1Vl'W~i5m~f'i n't't1 bnu ~l'U ~llloUeJllfl bbfl~'tl1 b?l'W eJoUeJllfl1~ tJ 1 off bbe.J'Wfljj ~'lh 'l nfllJ VJ~m'I.J bb uu ~'W~ 

'U 'U 'U 'U 'U 

b V!lJ1~?llJ 1Ji' 

2.1. 3. 7 b .rr 11 ~ rh nm 'l'VeJ'loUeJll fl1 'W b~eJ'lri 1 bU ~ tJ bfl '11 fl ru 191 ~ u tJ ~1'W bb6'1 ~~1'W'W tJ ll'IJ eJ'l " ~ ~ 

oUellJfl~ EJ'l hJ1~ bb 'OJ n bb 'OJ'lfl11lJ~ bbfl~ b~fln 1 m~eJ 81-:J b VllJ1~?llJ ~1lJ~'l1 ifl11lln 'W n11'W'OJ1~ru1oUellJfl 
\J \1 ! 'U 

"ti 11 ?11 '5'Vl1 'l ?l ~ ~ 
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2.1.3.8 b .rr11-:u b~ v1 n\Jn1<j'VJ(?) ~ e:1~~ll b '\ll\11 n1<jru bb~ ~m1llthlil~ btl'l.J'1Je:J ~ b '\ll\11 fl1<jru , , ; , 
~1lJ1<jtJ1 ir111ll ~ b~ tJ1 fl'\J m 1lltl1~U ~ b tl'U 1 'U fl1 <jf\1(?1 fl1<j ru bb~~'lb~ fle:J'\J fl1<j~ 1?1~'W1 \] 1 'W~m'W fl1<jru 

'V ' 

2.1.3. 9 1 -ffi5 n1 ';j~ 'Ill~ 1 n 'Ill~ 1 mbniJ ty 'Vl1 1-ff fl11ll i VI n~~ bb~ ~ n <j!~'U 1 t~ n1 <j'Vl1 ~ 

flru\11 m~\11 { bb~~ b'Vlfl1 'U 1~ m 'U fl1'Hbn-tl ty'Vl11 'W~m'W n1';jru~1~ 1 tlile:J ~1~b'\llll1~~ll 1 ~ b'Vll?l ~61 

tb~ fle:J'\J fl1<j~l?l~'W 1-:iJ bb61~~';i"U ~6111ii'e.J ~1~ b 'Vlll1::5~ll 1 offn1~1 bb61:::~ ru~n~ru'Vl1~fl ru\1lf'11Ml{1 'W fl1';j 
' " 

~ e.1 ~ 1<j n1 <j~ e.1 fl11ll 'Vlll1 mb~ ~ n1 <jtl1 b~'W e:1 11ii' e.1 ~ 1~11 n Iii' e.1 ~ bb61 ~-d 111 b ~U'W b ~e.Jll lv ~m 1ll ~~ 1 ~., 1 'W 
" " I 

.:::11. .0::::00. oO:::I. i.J' ~ 

fl11llfll?1';ib';ilJ~';i1~~';j';jfl 

2.1.4 'Vl~n~~-a1ou1flW~fl1~~i~'W~1'W i'W~lltt3.1fin~1tl~ 2 
'V ... 

2.1.4.1 ~1<j::5fl1';ib~tJ'U~bb61::5lJ1(1)<j:fi1'Ufl1Jb~t.J'U~ .ff'WiTLitJlJ~fl~1tJ~ 2 
'V ~ 'V 

" " 'Ill~ n~ (11 <j fl1<j ~ n~1-u'U ~ 'U :u1 'U n 1'\ll'U 111 ~1 <j~ fl1<j b~ tJ'U ~ bb61 :::lJ1 (11 ';j:fi1'W fl1<j b~ v 'U ~ 
'U d.& 'U dJI 'U 

1) ~1';i:::Vi 1 ~1'W1'Ubb61~fl1';ivl1bil'Wfl1<j 

1.1) ll1\1ld:U1'W fl 1.1 b-[1 bliJ~~fl11ll'Vl611fl'Vl611tJ'1Je.J~fl1<jbbM1~~1'U'J'Wbb~~ 
~ 

1.2) ll1\1l';i:U1'W fl 1.2 b-[1h~~~~~bnl?l~'Wiil1flfl1<jvl1bil'Wm';i'1Je:J~~1'W1'W 
"" 

bb61::5fl11ll~ll~'Wth~w;l1~ fl1<jvl1b il'Wf11<j~1-:J 1 bb61~ 1 in1<jvl1b il'Wm'a 1 'Wfl1'abbtlDty'Vl1 , 

1.3) ll1~'a:U1'W fl 1.31offm<jU';i~ll1rurh1t~m';ir\'1'W1tubb~:::bbn-tlru'Vl1 
"" " 

1.4) mm~1'W fl 1.4 l-[1lu-s~utr<ihu1'Ull~~'l11?t:mJ'~l~tJ1fi'u~ihm'UhJ1.U 
~ 

2) ~1<j::5Vi 2 fl1';ill?1 

2.1) lJ1(1)';i~1'U fl 2.1 b-[111il~'W:U1'Ub~tJ1fl'\Jfl1';ill?lll?lbb~~fl11?1fl::5b'W'1J'W11?1 
"" "" ' ' 

'1J e.J~~ -:~Vilile.J~ f11';il1?1 

2.2) ll1\1l'jj11'W fl 2.2 bbnUty'Vllb~t.J1n'\Jn1J1111 

3) ~1J:::Vi 3 b'j'IJlflru\11 

3.1) lll\1l';i:U1'W fl 3.1 e.J5mmb61~ibm1:::t-hub 'j'1J1flru~~e.J~JJ~bb61:::~1llJJ~ 
"" 'V 

3.2) lllm~l'W fl 3.21-ffm';i'WflfiTI"l (visualization) 1offbV!\91~61b~t.JJn'\J ... '' 
U~JJJJ (spatial reasoning) bb~~1offbb'\J'\J~161e.J-:J'Vl1-:Jb'j'1Jlflru\91 (geometric model) 1'Wfl1'abbtlUty'Vl1 

' 
4) ~1J~Vi 4 V1'1Jflru\91 

4.1) ll1\1l'Sj11'W fl 4.1 b.[ 1 h bb61~i bm1:::t-hb '\JU~U (pattern) fl11ll~ll~'W5 



13 

4.2) :1..11\WHiTU 1"1 4.21-b'i:J'I"l~tJ61:1Jfl1':i e:J61:1Jfl1':i m11'J ~bG'l~Mlbb'U'Ub~'l 
~ I 

f01ru\Pli"!161\Pl{ (mathematical model) ~'W1 bb'Vl'W61m'Wm':iru~1'l1 \PlG1e:JI?l~'WbbUG11"1l1:WVI~1mb6'l~'l11 hJ1-b' 

bbtlU~V11 

5.1) :w1mji1'W f) 5.1 bot'1hbbG1~ 1-b'16rn-:i'Vl1'l61~~1 'Wrn':i~·hf1-:i1~~-rrm.JG1 

5.2) :w1mji1'W 1"1 5.21off15rn-:i'Vl1'l61~~bbG1~m1:wi\~cnnum1:w't11~~ 

b'U'U 1 'Wm':iml?lrn':itl .. !1~e:J~1'l61:wb 'VII'J61:1..1V-J6'l 

5.3) :1..11\91'J~1'W fl 5.3 1-rrfll1:W~b~cr:lil'u61~~bbG'l~m1:w'th'J~btJ'W'IilCJ1'Wm'J 
~ ~ ' 

d cv .Q. ({ 

6) 611-:i~'Vl 6 'Vlfl~~bbG'l~m~ul'Ufl1':i'Vl1'lflru\Pli"!161\Pl':i 

6.1) :w1m~1'W fl 6.1 i1m1:W611:W1-:it11'Wfl1'JbbnUruV11 rn'J1,Xb'VI\91V-JG1 
~ "' ' 

m':i~e:J611':i rn':i~ e:1 fll1:1JVI:IJ1 CJ'V\1-:lflru \911"1161 \Pl { bb6'l ~ rn-:i'l11 b61'U e:1 rn':ib~e:J:w 1tJ'lflin:wi~1'l1 'V\1-:l 

Aru\911"1161\91{bbG1~ b ~e:J:w 1tJ~flru\Pll"1161\91{nui"1161\91{~'U 1 bbG'l~i1m1:wf111l1b~:w61~1'l61-:i-:il"l 

2.1.4.2 lii'l~l\11 .ff'W~tJtJ:wfin~1tl~ 2 

vt~n61mm-:ifin~1.rr'W~'W~1'Wn1VI'W\1l~l~l'l1l .ff'W~otJ:wfin~1tl~ 2 ~'l.Q 
~ ... 

3) A. 1.1 :1..1.2/3 e:JBU1tJbbG1~':i~'U':i1fl~61e:J'lbbG1~':i1fl~611:1J'/Je:J'l'<S1'Ul'W~1'l 
' 

a.) fl. 1.1 :w.21a. 1-1i'fl11:W~b~mnuer\91';i1~1'U ;.:rl?l~'d'U bbG'l~~e:JtJ(;l~1'Wrn';ibbm'<il'Vl~ 
'U 

5) fl. 1.2 d..J .2/1 vt1 -:i1 n~ 61 e:J'l bb6'l ~ -:i1 n~ 611d..J 'lJ e:J'l"'J 1'W l'W b~ d..Jt\?1 tJ rn -:i bbtJ n lii'1 

tJ-:i~fle:JU bbG1~'111l tJ1 -til 'Wrn':i bbntlruvt1 'l"l~e:Jd..J~'l\Pl':i~vtirn~'lfll1d..J61d..Jb'VI\Pl61:WV-J6'l'/Je:J'll"l1\91e:JU 
"' ' 

0 ~ I ~ <V Q.l tf 0 Q.l Q.l 0 C. 

~1'Ul'Ub\?ld..J b1"1~61l'UbbG1 ~'Vll"l'UtJ:IJ 'U e:Jflfll1d..J61:1J'I"l'U5'/Je:J'l fl1':i tJ fl fl1G1'l fl'U fl1':iVI1':i1 fl'/Je:J'l~ 1'Ul'U~':i 'l 

7) fl. 1.3 :w.2/1 Vl1rhtJ-:i~d..J1ru'/Je:J~':ilfl~61e:J'lbb6'l~':i1fl~611d..J'/Je:J~'<S1'Ul'W\il1'l 

bb6'l~'t11b tJ1 m 'Wfl1':ibbflUruV11'1"l~e:Jd..J~~I'l':i~VltJfl fi~Alld..J61d..J b Vl\9161:1Je..J 6'l'I.Je:J~I"l1\91e:J'U 
"' ' 

9) fl. 2.1 :1..1.211 bU~ti'UbVitJ'UVltJltJfll1d..JtJ1l VltJltJ~'Um'U':i~'lU'Ub~tJlfl'U bb6'l~ 
~1~i:::uu bbG'l::: b~e:lfl1off'VItll t.Jrn'Jll'lb~e:J ~l~ b VI:W1~6'f:w 
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10) fl. 2.1 ~.2/2 fl1~fl:::b'Ub1fl1 ~:::CJ:::vn~ ~'U~ 'IJ~~1~~ bb~:::~1VI'Wn1Ji'B~1-:J 
1mi'b~CJ-:J bb~:::BB'U1CJi5m~~1-ul'Wm~fl1~fl:::b'U 

11) fl. 2.1 ~.2/31.Um~m~A~b'UbMmn'Um~1~1'W?fm'Wm~ru~1-:J~ 1Ji'eJ~1-:J 

1 'Un1~ 1 Vfb Vl\?1 r:.J6'1 bb6'1 ~ bbn1J ru'VIl 
' v 

14) fl. 3.2 ~.2/1 H'?I~U~'Umb?f'U'1J'Wl'W1'Wm~1Vi'bVII?lr:.Jmb~:::bbrlDruV!1 ' ., 

15) A. 3.2 ~.2/21'WVl~~~'UVl.Wvn1n~?lbb~:::uVlm1u1'Wm~1VfbVI~t:-J~bb~::: 

16) fl. 3.2 ~.2/3 boV1lilbMCJ1n'Um~bb'IJ~-:JVl1-!!b~'U1Aru~1'Wb~B~m~b~B'W'U'W1'W 

f1T~?f~Vl€l'U fll~VI~'U bb6'1~tJl b tJH' 
' 

~'Ubb 'U'U bb~ ~ B5'U1 CJ15 m~~ "'i]::; 1Ji'm'V'I~ U~1f1!J ~ €l n 1VI'U~~U~'Ubb 'U'U bb~:::m'\fll,! 'U 1 VI 

18) fl. 4.2 ~.2;1 bbm"'ilVl~Dq)VI1bMmn'U?f~m~b:a~b61''U\il'Jbbu';jb~m'V'I~€l~vr~ 

m~VI'Wn~~rn1~?1~ b Vl~?f~t:-J61'1Jmfl'11?1B'U 
' 

20) fl. 5.1 ~ .2/1 B1'Ubbft~tl1b?I'Ue:J-ii'B~ft 1~t.J 1-il'mJ'U.n1J-su1\lf1l:UJ 
~ ~ ~ ' 

21) fl. 5.2 ~.2/1 B5'U1CJ1Ji'11bVI~m~ru~n1VI'W~1VfbVI~m~ru1~bn~~'W 
' ' 

22) fl. 6.1 ~.2/1 1m5m~~VI611f1VI611tlbbrlDq]VI1 

23) fl. 6.1 ~.2/21oUfl11~~ Vln~~bb~:::m:::'U1'Ufl1~Vl1~flru~wl'l?l~~bb61::: 

b Vlflb 'U b61 ffi 'Unl~bbrlD t!JVI11 'U?ftn'Um~ru~1~ ~ 1Ji'B~1~b'VI~1~?1~ 

24) fl. 6.1 ~.2/31VtbVI~t:-J~'IJ~~n€l'Un1~\il~~'U1"'iJbb~~?f~'IJt:-J6lbJi'eJ~1~bVI~1~6'1~ 
'I , : 

25) fl. 6.1 ~.2/4 Hm~lbb6l~~t!J~n~rum~flrul?lf"ll?ll?lfl'Wm~~B?f1~ m~~B 

fl11~VI~1CJ bb~:::m~'\l1 b?l'UBbJi''iJ ~1~11f1~'iJ~bb61:::-ti'~ b"'il'U 
'IJ 

26) fl. 6.1 ~.2/5 b~B~ bCJ~fl11~~~1~~ 1 'UfltU~I'll?f~~ bb~:::'t1lA11~~ 
Vl~nm~m:::'U1'Ufl1~Vl1~flru~m?f~TI 'IJb ~B~ 1CJ~n'UI'll?f~~~'U ~ 

27) fl. 6.1 ~.2/6 ijfll1~A~~b~~?l~1\l?l'a'arl 
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" ~1tJi"111flru(?wn?ll'l~vh.~\i1'W 3 

~~6'11"111 f1 22101 

"il1'W'J'W 1.5 Vlti'JtJfll'l 

... 

fl1e:J5'U1tJ~1tJ1"111 

m=i:W?l1~::! flT'a b~tJ'lJ ~1"1 ru 1'1 1"116'11'1 ~ 
' \J 

"' "" .fl1flb~tJ'WYl 1 

.ff'W:irlitJ:wPimntJ~ 2 

"il1'W'J'W 60 -&'J 1:w~/.fl1flb~tJ'W 

b'J~1b~tJ'W 3 off'J 1:w~/~\J~1~ 

b~eJ ~ eJ m1 ~l 'W bbG1::; ~ eJ tJ G1::; eJ 1'1 ~1~1 'W eJ\91 'J 1~ TW ~ b 'Vll fl'W eJ 1'1 'J1~l'W'lJ eJ ~ "iJ1'W l 'W VI G11 tJ 'l -.J' TW TW 

~~~1'W ~eJtJ~::; m~1~ m1:wbU'W:W1'lJeJ~m~1~ m~l'~m1:wm1 m~-r~~'W~ m~l'~'lJ~:w11>1~bb~::; 

thvn!n m~-r~ nm m~ 1-ifm1:w~ b~tJ'Jfl'Uf111:WtJ11 bb~::i~'Wvfl 'Wfl1~bbnihu'VI1 bb~'W.n~h'lJ1~nG1:w m~ 
'U QJ 'U 'U 

'JD ~ ~:W~'W5n'W bb 'U'U:W:W -~1'W-:W :w ~'lJ 6'l1:wb VI~ tJ:W ?leJ~'J'lJ~~:W~'W 5n'W bb 'U'U~ 1'W-~1'W-~1'W m~ 'U , , 'U 'U 

t.h1'lJ1-if 

1~tJ 1-ifm::;u'J'W m~eJ6u1 tJ m~r1::; b 'W b 'lJ~tJ'U b Vl tJ'U m~~~fl1'W'Jtu m~ bbnuru'VI1 m~ 1 VJb V!l'l~~ 
" ' 

~~~1~ 'l bbG1::! H1 'W~il'l'lJ~::;-.J'11'WeJ~1~?l~1~6'l~'Jfi 

bVleJ 1 Vfb ~'Wflrul"11bbl:'l~ih"ill'lfl&i~&i~e:J1"111flrul'll'l!1?tl'l~ iiiutJ 1~ l~m.J-r ll~~l.J-:J~'W 1 um'jvh-:J1tl 
' \J ' 

" l'l'J~l~ f1 1.1 :W.2/4 

f1 2.1 :W.2/1 f1 2.1 :w.2/2 f1 2.1 :W.2/3 

f1 2.2 :W.2/1 

f1 3.2 :w.2/1 f1 3.2 :w.2/3 f1 3.2 :W.2/4 

f1 4.2 :W.2/2 

1"1.5.1 :w.2/1 

f1 6.1 :W.2/1 f1 6.1 :W.2/2 f1 6.1 :w.2/3 f1 6.1 :W.2/4 f1 6.1 :W.2/5, 

f1 6.1 :W.2/6 

'\J'VI1~<t~L] 

f811tt~1>' .• ~.' 
'U 

liubu
Rectangle



d 
'VI 

1. 

2. 

d ' 
"llel'VI'U1~ 

h'Vl E) iJ qj'VI1 rn~1Jlrhh tl11"ll1~'Vl'U tl11 
' "' 

fl 6.1 ~.2/1-~.2/6 fi~eJ'~11~e:1mu ~ 

fl 2.1 ~.2/1 

b tJ~m.J bVi ~'UVIU"'WWJ1~ ~11 m11'~Vi b'Vlm~i:l~ bb~~i:l1ll11fl 

V11.l1~~'U~ 1 'U1~uub~~1n'U 1111tftm'Urn1fl1~fl~b'Ufl11~m1 
bb~ ~ ~h-:~1~'U 'U bb~ ~ b~ eJ n1 off "llrn~-:~~1-:1~ 1Ull1~tJ1~~11'U1Jl 

VI tJJ ~ fl11l~1JleJ ~h-:1 

fl 2.1 ~.2/2 

fl1~fl~b'Ub1~1 ';j~~~'Vl1-:J 

~'U~ U~~1~1bb~~J1VItJfl1Jl 

e:J ~1-:~tmi' bA ~ -:J bb~ ~eJ5u 1 ~ 

i6m1ffi m 'Ufl11A1~A~ b'U 

A 2.1 ~.2/3 

1-ffm1A1~A~ b'Ub~m n'Utl11 

-r~1'Ui:ifi1'Ufl11tU ~1-:~~1Jl 

eJ~1-:Jb'Vlm~i:l~ 

A 2.2 ~.2/1 

1-ffA11~~b~~1 tl'U A11:l.J ~11 
'\J 

16 

18 

9 



d 
'V1 

3. 

4. 

... ., 
nTH'W'U"'J 

'U 

Vl'U~ bbnu fi!Vl11 'U61t~1'U n1~cl 

~1-:1"1 

~ 6.1 ~.2/1-~.2/6 

~ 5.1 ~.2/1 

~ 6.1 ~.2/1-~.2/6 

b oV1b"il bb\;1 ~~.u e:J~ !;lb 'U ~LJ bb '\J '\J 
" " " 

.., "" 0 

'Unb~tJ'U611~1~tl 'U1b61'Ue:J 

oVB~\;1~1-:161 b'Ubb~'U.nihLJ 
~ I ~ ~ 

Vl1~tl~'lJe:J-:J~\91 bb!;l~e:J6'U1tJ 'lle:J-:J~LJ~1-:I"lb'U~Dbb'\J'\J~1-:I"l 

Gl' m~Hu ~'lJ e:1 -:~~LJ b ~'lJ 1 ~ ru ~ ~ ~ b iJ 'U ~'U ~ e:J'U bb\;1 ~v111 t1~11 
" " iJ' I d ~ ~ t:t 

bfl ~~'U "il 1 n m~ b~ e:J'U 'll'U 1'U .n 1~ 'V1 b Vl'U 'U'U b tl'U.n ~~ 'lJB-:1 

n1~61~Vle:J'U bb!;l~ni~Vl~'U'\J'U e:J~h bb~dj~'U~B'UB~1-:!h 
' 

~ 3.2 ~.2/3 

boV11"il b~tJ'dtl'\Jnl~bb D!;l-:!Vl1-:J 

b~'lJ1~ru~1'Ub~e:J-:~ rn~b~B'U 
., 

'll'U1'U rn~61~Vle:J'U bb~~m~ 

Vl~'U bb!;l~t111LJ1off 
' 

~ 3.2 ~.2/4 
" 

'\J eJ n.n 1~V1 bfl~~'U"il1n m~ 
d "' b!;le:J'U'lJ'U1'U m~61~Vle:J'Ubb!;l~ 

n 1 ~ Vl ~ 'U ~ LJ til 'U bb '\J '\J bb !;1 ~ 
' " 

e:J6'U1tJ15n1~~"il~1~.n1~~ 

LJ ~~ nn b~ e:Jfl1Vl'U ~ ~LJ til'U bb '\J '\J 

bb!;l~m~tT'U 1 t1 

~ 6.1 ~.2/1-~.2/6 

17 

6 

12 



d 
'VI 

5. 

..; . 
"!!e:J'VI'U1EJ 

fi11:W b vh n\J 

VJntJ~~m~ 
' 

18 

fl 3.2 :w.2/1 15 

fl 6.1 :W.2/1-:W.2/6 

60 

?t~u1~-;h 'Vl~ n?t~?J ~?tt~Tu Pin~1 n~:w?11~~ m~ b~CJ'U~Aru~?J1"11?t~?J1ijm1:wl1-:~'Vl:w1 CJ~~ ~~~'U11 ~ 
, '\1 , '\J , 

~ b~CJ'U ijm1:w~ r111:w?t1m~t~ Vi'n~~ bbG'I~ m~'U1'U m~'Vl1-:tflrul?lm?t~?J1~1il1 btl 'U 1 u1 m 'U m~Pi n~1~ e:~ 
" " 
~1:w~-:~ b D'UbA~e:~-:~ije:~ 1 'Ufl1~b~CJ'U f~-:~~>h-:t 1 ~.:J~1'UlVJCJ11"11?t~?J1b VJA1 'U 1G1 ~ bbG1~1"11?t~?J1~'U 1 -d1 CJ~~'U1 
m~LJ1'U m~f\~ bbG1~~~'U1fltwJl1Y-l~ll?l"1leJ-:t:w'U~CJ1 ~~~'U bbG1~?11:W1~t~1111 tJ1m 'U~l~?J'\J~~Iil11'U1~ 

' ' 

Oas, Schumaker and Deshler (2006) 1~b?f'Ue:Jbb'U:::bfl~eJ-:tijeJ611'V!-r'Un1~b~CJ'U-rl.'U 
" 

~~vl''UirnCJ:wPi fl~TJ 1 flG1lBfl1~ 1-ffl'l1eJ'n~~l'l1 bb ~n-d1 CJ 1 'U m~li\'1 e:Je:Jflbb 'U'U:W1 b ~e:1"1i1 CJ"i\'1 bb 'U fl~eJ:WG'I~ 
" 

" 1'11 e) fl'\~~1'11 bb ~ fl"(J e:J-:1 bb~G'I :::oir'U 

fl1~?feJ'UbbnD11JV!1fltUI?ll"ll?f~?Jn~CJ1inG11B STAR Strategy Steps: STAR b'iJ'UflG1lBfl1~ 

?teJ'U 1 ~'11 n b~ CJ'U bbn'lJ 11JV!1fl ru 1?11"11?1 ~?J11~ CJ 1-11 n G1lBm~"i\'11'11eJ' n~~l'l1 bb ~ fl"ile:J-:t;mhvl'LJ~'U (Letter 

Mnemonic Strategy) "1leJ-:tfl1'HbnD11JV!1 Maccini and Gagnon (2006; eJ1-:J~-:t"il1fl Maccini, 

1998) 1~~ ~ 'U 1 m~?t eJ'U bbn'lJ 11J 'Vl11~ CJ1.ff flG'IlB STAR ~'U b ~ eJ~ bb 'U :::'11m~ CJ'U~ijm 1:W'U fl'Y-l ~eJ .:J 

VI1-:Jfl1~ b~ CJ'U?f1:W1~t~1-i1 m~'U1'U n1~ bbn'lJ 11JV!1 bbG'I:::,hvl'LJ~'UI?leJ'U~eJ CJ fl~'U~-:t m~'U1'U m~ 1 'U m~ bb?t ~.:J 
flll:w'Vl:w1 CJ bbG'I :::'Vl1rh 1?1 eJ'tJ'1J e:~-:~tl 11JV!l b ~e:~ b ti'U~'U Ji1'U~ m"J" b tlw.:r n bbntl 11JV!1~~ 

Nagel, Schumaker and Deshler (1986) 1~n~1T:h 
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fl~i5rn'J"'i'11?l'T~,fl'tf'JI?l' ... Hb'Jfl'lle:J~~e:J~11Pi\J~'U (First Letter Mnemonic Strate~y) ~e:J 

m ';ie:J e1 n bb uu b ~ e1'1i1 tJ v-n1 ~ m'J:w'll e1 ~-u n b~ tJ 'U ~~'U 1 'U ?I m'U m ';i ru Vl ~?I e:J'U u Vl u 1Vl'll e1 'l n6115 m 'J ~ 1 

1?1'1eJfl'tf'JI?l'1 bb 'Jfl'lle:J~~e:J~1~'U~\J 1~bbri 
( 1) '!! fl b1 CJ'U 6'f1:W1'Jtl~~oU e:Jfld1l.JbBfl~ fl'tfru'tiB~oUB:W~ 1 'U'\i1U ~~B'liB~ b 'li1~'U fl B liJ fld1:W 

'IJ 

(3) '!!m1CJ'U?I1:W1'Jtl b~Bflfl~ 1n~'li1CJ 1 'Ufl1'J'o\1~~1~1Wr'U bb~~~oUBfld1:W'liB~b~B~ 

(4) '!!m1CJ'U6'f1:W1'Jt1'o\1~~1bb~~~-um•n1:w 

Maccini and Ga~non (2006) fl~11l1 fl~i5 STAR th~flB'U~1tJ~fl'tl-W~~1A~~~d 
(1) biJ tJ b f1 ~ eJ ~ iJ B ~ 1 Vl ~ 'U '1i 1 tJ 1 Vf '!! flb ~ CJ 'U ~ 1 fl61 i 5 ~1.0 ~~?I~ 1 ~ 'J tJbb 'U 'U ~ eJ tJ rl1 'o\11 fl 

'IJ 

" 
1?1'1 e) fl'tr'J\?11 bb 'J fl'll m~ 1~'UoU'U 

(2) ~tJ\?lB'U'llv~n~im.U~vCJr11~r1''Ubf1tJ ~1CJ ~tJn~Vf~~~ '1l1eJ1 Vf'!!m~tJ'WboU1h 1~ 
' 

(3) ~'U l?leJ'U'liB~ n~i5b1CJ~~1~'U mh~ bVl:W1~6'f:w b'li'U '!! m1tJtJ eJ1'U 1'<11VJ ~,j ~Vl1B ~1~ 

~~bB CJ~~~1'UriB'U~~ilmul'1J ruVl1 bb~ ~'l11lt.J~~~~'~"~15~1~ b 'li'U bbn1J ruVl1f1rul?lf116'fl?l~B~1~tb~6'fu 
'IV '\J <v ' 

1'Um'Jbbn1J~Vl1 

(5) ~'U 1?1 B'U'll B~ n~i51 in 1~~'U1 Vi 'I! n b~ tJ 'U 6'f1:W11t1 f11'U f1:w l?l'U bv~1~f11 1:w6'f 1:w 11t1 
' ' ' 

LLnUqJVl11Ji' L 'li'U \9l'J1:U?le:J'Url1\9le:J'U LL~1Vl~eJ hi 

'o\11flfll'Jvl1fl1'Jl~tJ'lleH (Maccini and Hughes, 2000: 10-21; Maccini and Ruhl, 

2000: 465-489) ;~ 1~Vl~~B~ hw 1 in~i5 STAR 1 'Ufl11bbnD~Vl1'W'Ul1 fl11"1i'1~'U\?lEJ'UbbnD~Vl11~tJ 
H5n'tf'JI?l'1 bb 'Jfl'liB~~B~11Pi''U~'U'li1 tJ 1 Vf'!!m1CJ'U1~~ n~11Pi'u~'U\?1B'U 1~'o\11flrl1Pl'WVi~1~ n r1''Ubf1CJ bb~~ 

'II ' 

'111 tJ 1 Vi611:W11mbnhVJ~1J~Vl1b~CJ1 nu"'i'1'U1'Ub~:w 1~ 

~\J\?lB\JVl~fl'liB~n~i5 STAR tJ'J~flB'U~1tJ 4 ~tJ\Pi'~d 

~\J~ 1 S (Search the word problem) fl11~fl'tl-1 hVl~D~Vl1 
~\J~ 2 T (Translate the problem) fl11bbtJ~~offmj~~i1B~1tJhVl~U'YVl1 
~\J~ 3 A (Answer the problem) fl11Vl1rl1\?lB'U'liB~hVl~D~Vl1 

~\J~ 4 R (Review the solution) Vl'UV11\Jrl1\?1B'U 
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Maccini, P and Gagnon, J. (2006) e:JTI1J1crJ1 .fr'W~e:J'Wvt~fl"lle:J-:Jfl~ltl STAR ~~'t.Ji~fle:J1J 
I 

~1 e~.fr'W~ e:J'W~ m.J b ~ e:J'Ii'W 1 vh! n b1 C!'W 611:W1it~l bm1~vtb~Vl ~ b ~e:1vt11"11~ e:J1J 1~ i1 e~~~ b~ e~ (;1'1Je:J-:! bbM ~ ~ 
.rr'W~e:l'Wb tl'W~~d 

(1) .fr'W~ 1 S (Search the word problem) P!n~1hVl~Uqjvt1 bbC!flbbCJ~'t.Ji~b~'W'UeJ-:1 

'llqJvt1 ~1b'U'Wm'j~-:~d 
0.1) ~1'WhVJ~'llqJvt1e:J~1~~~LBCJ(;l 

( 1.2) m:wl"11m:wl9ie:J~1Le:J-:J'h "~.UmVi~~~~e:J~ hu1~~1n l'<IJVJ~'llruvt1" bL~~ "l'<iJVJ~ 
~ v 

~e.J-:Jfl1i 1 VlV!le.J~ h" 

( 1.3) L:VCJ'W-iJmVi"il"il'1-:~~hl',nnb"ilVl~ 

(2) .fr'W~ 2 T (Translate the problem) Lb'tJ~~.Ue.Jl;j~~iJe:J~b'WhVl~DqJV!1~1bi1'Wfl1'j 

(2.1) b~e.Jfl~1bb't.J'j 

(2.2) ';i~1J fl1';i~1 b i1'Wfl1';iV11~AtU\911"11611914 
' 

(2 .3) bb LJ ~ ~-u e:1:w ~~n eJ ~1 'W hVl ~'ll fll vt11 LJ ~G'f:w n1'j1 'W bb 1J 1J 'j't.J 'l!l1e:J61:w n1 'j"VJ1-:~ 
\J 'U ga:: \1 'U 

Aru~l"1161~i 1(;1CJe.J1"ilb~e.Jn1-if~e:JV!~eJ~qJ"'n~ru ~-:~11 

(2.3.1) ~e:J~btl'W~Dli';i'j:W (Concrete application :C) 1-111~~~~-:Jvt~e.J~e:J 

(2.3.2) ~e.J~dJ'W~1bbVl'W1~~~1-:J (Semiconcrete application : S) 11(;1 

';iD.fl1Y-I bb~'WJl1Y-Ivt~m :V CJ'W ~ 1'j1-:J bb61 (;1-:Jfl'd 1:wvt:w1 CJ 
~ 

(2.3.3) ~qJ"'n~ru~dJ'U'Ul:Wliii:W (Abstract application: A) vt1,jmt11't.J 

oJ1b61'WeJ 1 Vle:JCJ b 'IJ'j't.JijiAJ"iltJ '1JeJ-:Jf1'1JAtU ~ Vl~e:l b:V CJ'W61:Wfl1ib 'B ~f1'1JAtU ~ 
~ ~ 

' " ' 
V1t~n~m~l:WoU'WVJ 2 

~ 

(4) -fr'W~ 4 R (Review the solution) Vl1JV11'Wfll~e:J1J ~1b'i1'Wn1i~-:Jd 
(4.1) Vl'IJV11'WhVJ~'llqJvt1~nA~-:J 

( 4.2) m:w~1be.J-:J "l"11191e.J'IJ~b~G'fe:J(;lfl~ e.J-:Jn'UoUe.J:W~bL~~L1v'W 1 'U~ n1vt'W(;11 'WD ruvt1 
~ v 

(4.3) ~';i1~61e:J'UI"11~e.J'IJ 

fl ~ 611:W 1'jt~1-1f1 'IJ -:J1'W ~ 'tJ 'j ~ fl e.J 'IJ ~ 1 CJ.fr 'W ~ e.J'Wbb~ ~.fr 'W ~ e:J'W ~ e.J CJ '1Je.J -:Jfl~ 16 STAR b ~ eJ 1 Vf 

,j m~CJ'W611:W1'jt~fi1'1JA:W~'Wbe.J-:J 1 Vtbbn'll ruvt1b~Vl n-fr'W~e:J'W bb~~'1i1e~..J1.fr'W~e:J'W 1 'W n1'jbbn'll ruvt1 , v , ;v 



21 

Maccini, P and Gagnon, J. (2006) fl~Trh fl61lTifll16'fBtAVf~tJ1:-5,~'VlTI.fiTVHb61:-5~ 
i 

tJ1:::~'Vltr-Jm1\.~~B-!l"1h m! n b~ ~1.! 1Jl b~~1.! ~-ifm,Jmt'l 11 tJ bb61:::b~ ~1.!~-ii'm,J61~~B-!l"il1tl'1?1:b 1m tT m~~1Ji1 
m 111A-!l'V11.! 11.! fl11b~~1.! bb61::: b~ ~1.!TIJ1~~1.! eJ ~ n'U~'l bb tJ1"1.1eN fl11(;'ill1.! b "li1.! fl11'Vl'U'Vl'l1.! :m1 1 -il'A1 b U1.!~'l 

" " " 
bb uu m1:ffbb 1..!::: bb uu!J n~l?1 m1'Vl1 bb uu !I n~I?1Jl'l CJI?11JbeJ\l 1 Vft:-.~61 E! eJ1.ln~u bb61::!Vl'U'Vl'l1.lb U1.!1::: CJ::: 1 R\J::: 

'1i1 e~1 Vfm11-iln611611.! fl116'fB1.!U1~6'f'Ufnl11?h b ~\J fl116'fB1.lbbtlDqjV!lflrul?1m?fl?1ftl?1tJ 1-ii'n6116 STAR 

bl?1 ~ Bl\J b~eJ n1 -if~ BV!~ B~ ru ~ n~ru ~\l.Q ~eJ~ b u 1.! 1'\.J 51111 (Concrete) ~eJ~ b u 1.! (9)1 bb 'V11.! l\?1 tl\J ~ \l 
" " ' 

(Semiconcrete) bb61:::~qJ~n~ru~bU1.!1.!11151111 (Abstract) V!~eJ1-il CSA bb'V11.l~eJV!~eJ~qJ~n~ru~\l 
?t1:wu1:::b.fi'Vl~\ln~11 ~1vt-ru~eJ~bU1.!1U51111 bU1.!m11-il'1'1?1t~ 3 il~ ~tJ'm~~1.!?111111t1~'U~eJ\l1~1.! 

" ' 

A1111V!11lCJb\J'VltJDq]V!1bl?1~fl11111?1.fiTY-I b~t.J1Jbbt:-.!1.l.fi1'Vl b~~1.!1?1111\l V!~el~V15lTI~1\l1b1.lfl11V!l 

1"111?1 el'U bb61 :::~ qj~ n~ru~ b U1.!1.!111D1111 b U1J fl11 bb?f 1?1\lfld111V!111~ b(?) ~ 1 -if~ qj~ fl~uJ'V11\l"il11.!11JV!1tJ~ 

~J 1 tJ 111L?f1JeJ 1 VfmJ11.!1uu'\f'l\JtJ"llB\lV1"1JArul?1 vt~B L~t.J1J?~:wm1b~\lV1-uArul?1 m11i~€JV!~eJ~ru~n~ru 
'\J '\J I V 

bb:WA:St11Jl~~ 1.! 1m 16'fB1.!-d~ 1.! ~\l b U1.! n6115 fll1?1 B1.! bbn'Ll qJV!1fl ru\?1 m 6'f 1?14 bl?1 t.J 1-ff m 1"il1~1 e) m~1ih 
bL 1fl"l.leJ\l~mh~u~1.! b ~eJ:ffbb 1.l~tJ n b~~1.l~i1A'l111'Ufl'Vl1B\l'Vl1\l fll1b~~1.! 1 Vf?111111m~li n~ 1~'U~1.!1?1eJ1.! 

bb61~l bfl11:::V!b\JVltJ b ~eJV!1r1'11?1el'U 1Jl .. 
A. c:lld .c:::t II cv .c:::..c::::::JI 

2.2.2 bb '1..11A~ bbft~'Vlq~~'Vl Lm.J1"ll€l..:!fl\Jm't15 STAR 

fll16'feJ1.lbbnuruvt1bl?1t.Jbollfl6'llTI STAR ~\l 4 ~1.! ?!BI?1fl~B\lrl'Ufld::!'U1'Ufl'l1Lbnuruvt1"1.1B\l 
" " 

" ' 
2.2.2.1 oV1.!Vi 1 Plfl~1b"il'VltJDq]V!1 (Search the word problem) 6'f€JI?1fl~B\lfl'U 

m:::'U'l1Jfl11bbnDqJV!1"1.1B\lb 'Vl6'l ~~~1..!~ 1 fl11'VllAJ111b-ii'11"ilDqJV!1 (Understandin~ the problem) 

bU1.!m1~"il11f1n11'Llruvt1~B\lfl11eJ~ 11 'Llruvt1n1vt1.!1?1B~ 111 Vfu1\l 
" " 

2.2.2.2 ~1.!~ 2 bbU6'l\l-iJB~6'l~iJeJ~b1.!h'VltJDq]V!1 (Translate the problem) 

6'feJI?1fl~mnum:::'U11Jfl11bbrlDq]V!1'1JB\lb'Vl61t.J1~1.!~ 2 fl1111\lbbt:-.11.! (Devising a plan) bU1J~W?leJ1.! 

~~~qj~ ~el\l~ "il11tl.l1l1\J::: bbrlDqjvt1Jl'l ~i6m1 bl?1 "il::: bbn'Ll q]V!Iel ~1\l1 1 ~ eJ-!l~"il11tu1A1111~11~W5'1JeJ\l 

~\l\?l1\l1b1.!D~vt1t:-.~?f11t:-.~?f11.!n'Uu1:::6'f'Um1ru11.!m1bbn'LlqJvt1~~bbnuqJvt1i1eJ ~ bb~1n1vt1.!1?1 bb1.!1'V11\l11.! 

m1bbnuqJvt1 

2.2.2.3 ~1.!~ 3 V!1r1'11?1eJ'U'1JeJ\lhVltJDq]V!1 (Answer the problem) 6'feJI?1fl~B\lfl'U 
m:::'U11Jfl11 bbtlDq]V!1'1JB\lb 'Vl6'l m~1.!~ 3 fl11~1 b U1Jfl111?1111 bbt:-.11.! ( Carrying out the plan) bU1.!~1.!~ 
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t?i'eJ"~~"~rleJ'IJl)'IJM ~1~bbt:-.~'U~'n"l11 ~~1~?1€l'\Jm1~ b tl'U1 tJ1~-veJ"~bbt:-.~'U b~~ bM~~1t~~:t:b~t~~~1"~1"Vfl"~ 

bbt:-J'U 1 ~oif~b lil'U bb~1mrleJ~'U n~~vf"lvnr'h~eJ'\J 1~ 

2.2.2.4 ~'U~ 4 Vl'UV11'Ufl11We:J'\J (Review the solution) ?feJ~fl~eJ"lfl'\Jm~'\J'J'Unl~ 

bbn'i:lqJV!1"VeJ"lb~~ti1~'U~ 4 m~m11il~m.lfl~'\J (Looking back) bU'U~'U~fl'U~~bbA'i:lqJV!1t?i'eJ"l~fl"l 
I 

~fl'U n~'\J 1 tl~~'U~ eJ'U~1"~1 ~~1'U~1 LYleJ'W~1~ru1fl11~~nt?i'eJ"l"VeJ"lfl1~eJ'\J bb~~1i5n1~bbn'i:lqJV!1 
~1~~"li115m~ bbnt1qJ'Vl1~'U~n'V!~fl hJ 

~1Vl~'U m~ 1 off~eJ~ b U'U ~un~~~ ~eJ~ b tJ'U\?11 bb VJ'U'J ~ (]~~"~ bb~~ ~ru~ m~ru~ b U'U'U1~Li~~~ 
'U 'i Q.l I 

1'Um~bbtl'i:lqjV!1fltU\9lf11?f~TI~ti1-ffn~15 STAR ,!'U Gagnon, J. C. and Krezmien, M (2001) m'l11 

11m~1off~el'Vl~eJ~qJ~n~ru~"l?f1~'\.J~~bfiVl~\lmh1~(9),J'U1~11i11nVl~~~m~?feJ'U"VeJ-ll Bruner ~b1J'U 
m~?ffl'U 1 meJ nl?f~ b~tJ'Ub~ tJ'UTifl~ \l?f~1\I"Vfl\lfl11~~ eJ'UiiJ~iJ1~1~\Ifl11~ b oU1 h bb~~m~~1tl btJ\Inl~ 

'\J '\J '\J 

b~tJ'U~ 1~ tJ~l~tJiJ1 b?f'Um1 tJ~~b~ tJ~VJn~fim~?ffl'U"Vfl\1 Bruner eJ'UbU'U.y1'U~1'U1 'Um~1i~fl~ bU'U ou 'll '"'I d.J d.S 

~un~~~ ~eJ~bu'UI?l'JbbVl'U'J~(lli]~\1 bb~~~ru~n~ru~bU'U'U1~Li~~~ ~\l~eJ1ud 
'\J ' v 

Vl~n"VeJ\IVl~~~m~?ffl'U"Vfl\1 Bruner 

Jerome Bruner b U'Uirn~~lVl tJ1~?fiJ'U?l1i'Unl~b~tJ'U im~ bb 'U'J'i:l qjt1J1iltJ~ 1~ b?f'U eJ 

bb 'U1fi~ bM m n'Um~ b~ti'UTI~ tJ b ~fll1 "b~nVlm~~'\J.ff'U-veJ\1 m~~(9),J'U1?f1~1~(1 b~ti'Ub deJ'Vl1l'1l11~ fi1~ 
'\J ' 

~(9),J'U1n1~b~ti'Ui bb~~ m~fi~"Vfl\1~ b~tJ'U 1 'Unl~vl1fl11~b oU1 h Vl~~~"Vfl\1 Bruner ~1 btl'Ut?i'eJwthh 

?f1~~~fl1 ud 

(1) Vl~n"VeJ\I.ff'Um~b~tJ'Ui (Modes of learning) 

Bruner ~fl.:J b ~'Ul1~(9),J'U1 fl1'S'1Jfl.:Jfll1l..l.rm1l..l b •ih 1"il'1J€l.:Jfl'U b 'S1i.1?t1l..l.frw,1B'U~.:J bL~ 
'IJ 

~~~'U~fl'Uiil~ b~ tJ'U ~~1 t~15m~~~1\ltl'U bb~ ~~'U~1nl11il~ b tl'U~1'U'Ufl\I~'U~?f\l rr;il Bruner ~\lb?f'Ufll1 
'\J ~ 'IJ 

I il !.1 lJ I IV 2.1 

m~~lil~ b~tJ'Ufl 'Uoif'U~ eJ1 'IJ1~~ir'Um~lil~ b~tJ'U 1 'UoU'U~~1'Um 1 ~bb 'll'W bbYl'Ub~tJ rieJ'U oU'U m~b~tJ'U~Vl\1 
'IJ 'IJ 

?11~'\.J~~neJ'\J~'JtJ 

(1.1) ~'Um~m~v\'1 (Enactive staoe) m~b~tJ'U~~1tlnl~m~v1115m~b~tJ'U~~~ 
~ '\J '\J 

~1'UV11\Inl~bb?f~\lflfln nl'Sb~ tJ'U bb '\J'\J Vl~fl n1'S~Nrlflvl1tl'U'J(91(1 i'J'IJ'S~?f'\J nl'Srub~EJ (911\1'<\11 nm'S~'\J 
' 

t?i'eJ\1 ~1"ST<il~\lbb 1~~fll..l b~n '1 ~l'U 1 V!tiJiil~ b~tJ'U~~tJ~1'U)p'Ud Vl~mJl V!tiJn'<\1~ toff.lJ!'Wdb~tJ'Ui \11'UV1 

t?i'eJ\11 .UV1n~~Vl1\lm tJ~sil'UsifeJ'U 1 'Um"S?feJ'Ub~n~?feJ'Um"S~~ 1 off15m"S?f1TI~ bvh 61 n'U m"S 1 offeJ'IJmru 
" I ' 

~1\l'l n1'S?fl~'\JVl'\J1Vl m"S1-ffl?l1bb'\J'\J bb~~m"S1 ~~~Mm~~IP11fl~1\l 

(1.2) ~'U~'U~'U1n11 (Iconic staoe) n1'Sb~tJ'UTI~tJn1'S1oU'SUfi1'WV!~eJJ1~m'W1'Uh 
~ '\J '\J 

b~eJ\I'<\J1m~nt?i'eJ\Ib~tJ'Ufl11~fi~'S1'\JtJeJ~ n~ bb~~Vl~nma ~\I hJm~bb?f~\11 ~b~'U 1~~1tJ 1 ~\I,!'U~?feJ'U 

~.:Jt?i'~N~~Vl1f11~ bbf:.j'Wf1~Vl~Bm'S1\I ~\I b~fl:l.J btJ\Itl'\J~\1~\?l-em~m~hn 1 ~~ b~CJ'U'I.Jn~ bb~1 mab~CJ'U~ 
'U 'U \1 ', 'U 
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~1:w~'Ud"il~ Hi'b'JmtJmJrr.h~'Ufl1"Jm~vh ~~~~1.h~ L~'U\Jtyvn 1 'Ufl1"J?fr:J'U~1:W~'Ud~r:J L~r:J~'llr:J~rn"J 
I 

1m?f~~Pl'UUfn~1JLU'ULI"l~r:J~·~ht!?fr:J'U Bruner L?f'Ur:J1moffflTV~~~ 1'Vl"J~PltJ fl1YlL~B'U Vl~r:J~'U"l ~ 
" ! 

f\~1t~n'U1 'Ufl11?fr:J'U b ~'PJ~"il1n-ci'·w1 ~b~mn~u"J~?fLJrn"Jru bb~'lJru~ b~t~1n'Un~<U'r:Jfl111~-r'~ f1e1 Vl1 n 

L~ el fl LL LJLJ~1~?fel ~fl~el~ fllJ ~'l~"il ~ L~ t!'U ~ 'U el fl"il1 fl"il ~ 1~'1i1 tJ 1 ~ bn~ f\1 1:W~Ad1:W b oU1 h 1~ bL~~fd cJ 'l L U 'U 
" " 

rn1~'Ub 'lJ~eJ~:w1n~ml'1 tJ 

(1.3) ~wi1ty~fl'l'ftW (Symbolic stage) fl1'JL~t~'UiL~t~rn11-ff61'ty~fl'lo}tW biJ'U~'U~ 
L~ n ?11m "J~"il ~ L .U 11 "il m "J L~ t~'U ~~ ~~ b U'U'U 1:W'Ei"J1:W~1~ 6') 1~ L U'U~'U?f'l?f ~'llm rn"J~ w.J'U 1'Vl1'l~1'U m1:w~ 

\1 I 'U " " 

1"111:W b <U'1 h b~n?f1:WTmfi~VI1b Vl~t:-~{;'1 bb{;'l~ 1 'U~?f~"il~b <U'1 h~~~ b U'U'U1:W'Ei"J"J:W 1~ 
' ' " 

(2) Vl~flfl1'~-.y;'U~1'U'Vlt]'\oJ5fl1"j?feJ'U'lJB..:J Bruner 

Bruner 1ffi ~VI~ n m "j'Yr'U ~1'U 'lJ B~ ~ 1 bb 'lJ 1~ 611 f1 n1 'lJ r:1 ~ m "J?IB'U bb{;'l ~ fl1"j L~ t~'U ~ 
~ ·~ " 

~1 t!'VlB~1w.J'Uli"j"jdJ"iJ1 nrJl Vlqj~B ~"jeJLJ 1 b -d'U 'iJ~1dJ1"j~1 b tJwX'U 

(2.2) 1"111:w~ I"J"jfl'n"il~1<U'bl"l~B~jjB (~n'toJ~) bbri't!m~t~'U~"il~1~uruVI1VI~BVI1 
" " v 

fi'1~BLJ 1~ fl1<jfifl'toJ1f\1"j"iJ~ b tJ'UWJ1:W611flru'lJB'll"lJ1'Vlfll"lJ1 
v ' 

(2.3) n1~LJ1'U fl1"j~"iJ~ 1~;5'lfll1:W~ LJ1b 'UB1U..:Jl1fl1"j b~t!'U~b ~B 1~m;5'lfll1:W~ 
'U 'U 'U 'U 

'\.J"j~nBLJ~1t~m~LJ1'Ufl1"j 3 B~1..:J f1e1 

(2.3.1) fl1"j b~CJ'U ~ bi'l~"il1 n m~L.Jl'Ufl1"j b 'lJ~t~mY1 t~L.Jm1:w~~1~:w1VI~B-ru 
" " 

(2.3.2) n1':ib~CJ'U{ bfl~"il1nm~'U1'Ufl1':ibU~CJ'UbbD{;'l-!l (Transform) -ii'e1:u~ 
" " 

(3) Vl~n'lJB~fl1"jL~t!'Uibb'UUrl'U'VlLJ (Discovery learning) 

fl1"j b~CJ'U ~bb LJ u rl'U'VlU b U'U m~L.Jl'U fl1"j b~CJ'U ~~~ ~1'U B ~u'U~'l~ b U'U"JU'Ei"j':idJ bb(l~ 
'U 'U doli 'U 'U 

fl1"jbb?f~~Yltl~m1:wfl1t~'UBn b'li'U fl1"j'VJ~(;'lm fl1"jm~vhnL.J1~~ m"j1-ff~a~uniru~1..:J"l1'Um"j 

b~t!'U~ b U'UI'i''U Bruner 1 ~1"111:\Jb ~'Ul1~ b~tJ'U"il~b~t!'U 1~~~?1~ 1~ tJB1~tJfl1"jb~tJ'U~bb UUrl'U'V'lU if'UAB 
'U 'U 'I 'U 

b~Bbn~fl1"jboU11"il b~eJ..:J1~ b~el'lVI~'lel~1~~1.JYl~1.J 1~ ~..:J~1.JI"J"j~..:JI"1J"jfn~~1.J 1 ~~b~t!1.J#i'1.J'V'lU 11"1"j..:J?f~1..:J 
" ' " 

'llel'l~~~ tl1~'l b~ t!1.J ~el tJb~ tJ 1 ~f1l1:W?f1.J 1 "il1 'lJ cJ'l bb 1.Jl fl~VI~BA'd1:W61':W~1.Jth~VIl1..:Jn1.Jbb(l~ ntJ ~ b~t!1.J"il~ 
'U 'U i 'U 

b~t!'UTI~~VI1 fl?f1:W11~ V~ fl:W bb 1.Jl fi ~ bb 'Vl1.J~"il~vlm"il1"j1CJ(l~ b~ t1 ~'lJB~~'l~ b~t!1.J b ~ t1'1i1 t1 1 ~ bn~ fl1"j 
" ' ' 
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-lim..1r1 b :U-:J'th~~ n,; Vl~e:J A'HJTiJ 1-rr b 'VlAi1r1n1'H~·'Wv-ru bb uu bb'W~ bb 'W1 Ae:J ~~1'l'U~~cnml"f~'l~1tJ 1 ~~\~v'W 
~ ~ ~ 

1~A'W'Y-l'U bbrl~ A'WVI1 fl11lJ~lJ~'W5 

(4) Vl~flf11~~e:J'W 

(4.1) VI~ nm~'lle:J'ln1~~'l11il (Motivation) m~b1tJ'Wi'lil~~'We:J~ nu~11lJ'Y-l~e:JlJbb6'l~ 
bb 'W11 ~lJ~~\1v'WJ:JvhV1~ e:Jm~ b1tJ'W~ Bruner 1 ~AJ1lJ b ~'Wl15~~lJ'll1~'1Je:J'l b~ nJ:Jm 1:We:J cn n~mn n 

~ ~ ~ 

b~'We:J~ bbti'1 ~~e:J'WAJ~1-liB~~:w'lJ1~d1 ~ bU'W'lJ1~ 1v'llu~e:Jn11b~tJ'Wn11~e:J'W m'J~e:J'W~J:Ju~~~'VlBm'Y-l 
~ ~ 

lil~ bn~ 1~n~mdm'l'JJJ'l.Jn~:w~'W5~~nu11m1v'W A'Jiil~l'i'e:J'l b U'WI'i''Wbb uu (Model) ~~~'lbb~VJI"f'WA~'lle:J'l 
~ ~ ~ 

m~JJ~e:Jnl'J~e:J'W f111b1tJ'W~ bb6'l~JJfld1lJb~e:J·;h~ b1tJ'WJJ bb 'J'llil'lh.f11tJ1 'W (Self-Motivation) bb6'l~JJ 
\1 cu \1 'tl 

i.1 ~ i.1 4 .<::::11 I iJ t .::::rl II d 0 q.J d Q.J 

AJ1lJe:J v1 n ~e:J v 1 n b VI'W eJ v 1 n A'W'Y-l'U ~ 'l'Vl eJ ~~e:J'U 1 ~'W ~1 v ~'W be:J'l Q~'W'W A~lJVI'W 1'Vl~1A qJ 'Vllil ~lil ~ 

~'lbb 1~~e:J:w1 'W~e:J'l b1tJ'W b ~e:J 1 ~11n b1v'WJJ1e:Jm~~lil~~1~11ilrl'W'Y-l'U bb6'l~A1~1il~VI11e:Jm~~11u~'W'W 1 ~ 
' 

bb 'J'llil'l h bbrJ~A11lJ b~:w 11il~lil~ b1tJ'W~'lle:J'l11m1v'W 
~ ~ 

(4.2) Vl~n'1Je:J'l1m'l~~1'l (Structure) Vl~nm~dbiJ'Wl1f11~b1tJ'W~~1lJ1~m~lJ'Y-l'W 
\,11 \J 

1m~ tJ f11'J b~e:J nlTI nl~~e:J'W~ b VI:!Jl~ ~:Wfl'U ~~ ~'U ~ ~U t1J t1J1 bb6'l ~'J~ ~'U fl'J 1lJ b -li111il'lle:J'l b~ n VI~ n m~.n 
~1 ~ b~'Wl1 A'Jm~l?i' e:J'l J11 ~ b ~'WA11:W~:W~'W5~J:Jm1:WVIlJ18d~VIl1'1~ 'I~ b~ nlil ~ 1?1 m b1 tJ'W n'U ~'~~ 

'U 

bb~6'l ~VItJ1 v mm~ bb 'W~ bb 'W11 ~11n b1tJ'W b ~'WV!~e:Jrl'WA11fl11lJ~lJ~'W5'1Je:J'l~'l~11 m~v'WI'i'e:J'lm~lil~ 
~ 

b1tJ'W~sg'l b U'W~'l~~1f1 ru 'We:J nliJ1ndmA1~1il~~1~11ilfl11lJ~~'W\i1'W~11 n b1v'W'<il1 biJ'WI'i'e:J'lJJ b ~e:J rl'W'Y-l'U 
cu ill \1 \1 ~ 

m1:w-rl VI~ fhu11n n1111 n b~ tJ'W'll1~AJ1:W~~'W~1'W~AJ~Iil~JJ A~AJ ~ bb 'W~il11 ~11 n b1V'Wb1tJ'W~AJ1lJ~ 
'U ~ 'U d.9: 'U \1 'U 

~'WJi1'Wne:J'W~Iil~ b~:wV11J1 tJ b1tJ'W 1 VI~ 
(4.3) Vl~n'lle:J'lf11~b~tl'l~1~'U (Sequence) Vl~nm~dbiJ'Wl1 ~1#i''U'1Je:J'lb\!e:JVI1JJ 

~'VlB'Y-l6'le:J~1'llJ1n~e:Jn1'H1tJ'W~l11il~ bn~ 1~~1tJVI~e:J cnn bbr11 VI'W 1 'Wf11~b~ tJ'l~1~udlil~~~~1~'U'J~VIl1'l 
~ 

Vl1.h mJe:Jv bb6'l~wt.h v1 Vlt1]'lle:J'l~'l~lil~l'i'e:J'lb~tJ'Wi'mv1 'Wbi!e:JVI1VI~'~1 'lle:J'll'll1b~tJ1fl'W 1~w b1V'l~1~'U 
lil1n~1 v 1 'lJ tJ 1 n Glt-:Jiil ~~1 v1 ~ ~ b1 v 'W bn~ m ~ b1 tJ'W ~~ 1:w~ 1?1 e:J'l m~ m ~~ ~ ~ 1~'U m1:w v 1n~ 1tJ 'lJ eJ 'l 

'U 'U 

J:J~1~u.ff'W~'Wn'U~'l bb 1~~e:J:w1~'W5'J'JlJ'lle:J'I11n b1tJ'Wbb~6'l~A'W ~\!de:Jllillil~vh 1 ~-if1VI1e:J b~11~ 
(4.4) Vl~n'lJmm~b~~lJbb~'l~1tJ~'Wbe:J'l (Self-reinforcement) Bruner ~e:Jl1bb~\! 

b~~:w~1 v ~'W be:J-:JJJ A11lJ VllJ 1 v ~ e:J ~ b~ tJ'WlJ1 n n'i1 bb ~ -:J b~~:w .n1 tJ'W eJ n A ~A1 'Jiil ~ 1 ~-lie:J'lJ 6'l 8 e:J'W n ~u bb ri 
~ ~ ~ 

11 n b~tJ'Wl1vl1t1 nVI~e:J ~ ~ b ~e:Jl1 ~ b1 tJ'W lil~ 1~'Vl~1'U ~'le..Jrl n1'Jvl1\!1'W'lle:J'l~'W be:J\1 bb~1~ A1 ~lil ~ b ~'W n1~v11 
'U ~ 

~ m vhJ'W b'Y-l~1~m~v11~~nbiJ'W?i1'WVI~'l'lle:J-:Jm~ b~V'Wi' m~'l11'Vlt]~~ m~~e:J'W~e:J\1 Bruner 1 'lJ 

th ~ mw11"1i 
' 
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VJfl~n\11 ~bb u1A~l1A'Ub 'j1'0J~b~CJ'UTI~~ vnn~-:~~b~CJ'U,fuijm1ll'Vlm~. bb~~t:~n~~1 ~ij Ql ~ ~ ! ~ 

bfl'j-:!61~1-:J~ b Vlll1~61ll ~61~ui5-:~m'OJ'Ih CJ 1 ~~ b~CJ'Ub~CJ'UTI~~~'U 1~CJ 
~ ~ ~ 

(1) ~61~'Uf11'j 1-ffrhmll'Vlm CJ 1 th~b.nVJ1 'Ufl1'jVJ~61~'U bb~~ 1 'Ufl1'jVJ'lJVJ"J'UAJ1l!{~ b~CJ'U 
~ I ~ 

lt.Jbb~1 b~~'OJ~ 1~~~Vl~'Ufl1'jb1CJ'UTI~CJ'i)1~(Jf111ll~1~-:J I 
~ 

(2) n ~u'Vl.U 1~'0J~~~'U'UV1 b1CJ u 1 '\1!~~1 b uu~~~~u ~ ~-:JVJ'j1'lJ ~-:~~-:~~~ b1 CJumi ~ ~1ll1 n~u 
~ ~ 

b 'W'j1~~ b~CJ'U'OJ~ b ~~ll bCJ-!1~-!161~-:J~-!1 b oU1iii'1 (J tl'U 
~ 

( 3) 1 ~ ,:j 1 u ~ b ~ CJ u 1 ~ CJ ~ ,:j 1 u,! u ~ B ,:j 1 ~ ~ b ~ CJ u 1 iii' b ~ CJ u b ~ CJ ,:j ~ 1 #I u A11ll A ~ bb 61 ::; -11 ~ :JJ 61 
~ ~ ~ 

"ll11611'a 1 'Ufll'j'Vh b"llu fll'jb ~ CJ'Ubfh 1m,:J b~CJ,:JA11ll fl1'jt'l~'Ur1'1ml!~ij"' n~ru~'IJEJ,:Jfl1'j'lJ'j'jCJ1CJ 1~CJ 

~ r;1~u'OJ~ l')'j') 'OJ~~u~ 1 #lu fll'j~ ~ b1CJ-:~m1l!A~ bb~~.u~ll~ ~5u1 tJ'Vl~~ bbm 'IJ 1 ~~ b1 tJ'U b -1111 'OJ-ti~ b 'OJ'U 
~ ~ ~ 

( 4) ~ 1'Vl-ru m 'j b1 tJ u {~ r1 ~u -11 1,:Js/T'U sir~ u b u u u 1ll 5 'j'j:JJ bb~ ~ ~ b~ tJ'U 1~ A'UbA tJ m ri ~ u 
~ ~ q 

~r;1~u AJ'j 1-ffm'jb~tJu b~tJ..:J bb uu rh1V!iJ1 b .U1·1h CJ"It,:j b uu fll'j~ ~'j~uu~..:J~'OJ~ b~CJu 11~1..:J'VliJ1 bb~~ b~tJ..:J 
~ 

1'11:!Jll 1 'UYif"1'11~~ b~tJ'U~ ~..:] b~tJ'U{b ~~ 1 ~ bfl~f111:!J b oU1 h 
~ ~ 

(5) bl'l~tJll bb~'U fl1'jb~tJ'Ufl1'j61~'UI'l ~~~'Vlt.h tJ'Vl~~'j1 CJi'll1 b ~~61~m n1 'U fll'jb~~ll btJ,:J~,:j 

~'OJ~~~..:J61~u1u'li'NI?i1..:J1 boU1~1tJtl'U 

( 6) 1 ~~ b~tJ'U 1~bb61~-:JnT~b~tJu1'1J~..:JI'l'Ub~..:J~~nl!11'11 tJm~1li'~ tJr1'1 bb~~.m~1vhm..:J 
~ ~ 

eJlJ'W'j JJ1A~'U€l..:J (2547: 9-10) n~1--rh bb'U1A~'IJ€l..:J Bruner ~t1u;hijth~btJ'IJ't1l!1nl?ie:J 

fl1'j~f1~1Arul'lf"11611'1~~~ bb'U1A~~n~1TJ1ll'4~~611lJ1'jt)A~bMmnulJ 1'WYif"l'l1bu'W1~t~ 11m u 3 .ffu 

~€1 .ffum'jm~vh (Enactive mode) .ffu~'UI'l'U1fll'j (Iconic mode) bbfl~.ffw:~·I:IJ~n~ru (Symbolic 

mode) "lt..:J bb'U1A~dt:~n bb'I.J~A11ll'Vlll1mb61~1l11 tJ1-ffmh..:Jn11-:J'IJ11..:J 1 'Ufl1'jb~tJ'Ufl1'j61~'UArul'lm611'1~ 
~ 

~ru"' n~ru b uu 'j::;#lu~trn b~ tJ'U 611m'jt:~1-ff~ ru"' n~ru~ b uuu1:JJn'j'jlJ bb VJu ~ ,:j~ b tJu11'1 1:1 'OJ ~,:j 'OJ~ b ~u11 
"' "' q 

bb u1 A ~'ll€1 ,:j fll'j b~ t!u 1 3 1::;#1uJu b 'Vlm::;61lJnu m1t111 tJ1 oiJ1 u m16'1 ~uA rut'l m?ll'l~ ~-:~ij"' n~ru::; b uu 
~ 

'U1lJf5'j'jlJ bbl?i ~ 'i),:j 1 ~ b~ n b oU1 h f111ll'Vlll 1 tJ bbc;'l ::;~:!J1'1J ~..:]~ tll"' n~ruVJ1..:Jfl ru 1'1 f"116'11'1~ ~1 €l ~1-.:J'IJ~..:J fll'j 

61e:Ju1uVJ1..:JArul'lf"11M1~ b'liu ~€l..:Jfl1'j1~t1m~tJ'UVl'j1U11 6 7 3 = 21u.ffubb'jn €11"-11-ffVJBi"'~ 6 b~~ 

~~bU'U 3 n~..:J n~..:J~::; 2 b~~ .g..:JbUu.ffu Enactive 'OJ1n,!u 1~t1m~tJ'Ub~tJ'U'Vl~m1~bU'U.fl1'W'IJ€l..:J 
VJEJ'W~ 3 n~..:J n~..:JG'l::; 2 b~~ .g..:JbUu.ffu Iconic bbG1~1u.ffu~~Vl1tJ~~ Symbolic t!m~tJ'Uf11'j~~..:J 
l~tJUbUu~ru~m~ru1Jl11 6 -;.- 3 = 2 .g'l'<il~vh1~'l!flb~tJ'WboU1L'OJ~ru~n~t1J.-hmJ1CJ~.:J nTHbth'IJB.:J 

"' "' 
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6 ~'U ereJmtl'U 3 ?i1'Ubvl1"] nwil~1~?i1'U~~ 2 ~'U e:J~1\Ihn~1l.J Bruner b~'Ul1 ~11l.J'I"r!e:Jl.J~"il~ 
b'1EJ'U~'Ue:J~nu~~'U1fll"a'Vl1\16'1~1Jruru1 ~\l?le:JIPll"l~e:J\Itl'\J\11'U"1Je:J\IbillEJb"il~~mh111 ~\1~1~ru~?IIP1"1Je:J\I 

\J IU !U : q,.o 't 

m-a?le:J'Ul.J 1 'U'V11"1t1~'U~1'U ~e:Jm-a-d1 m V!~e:J 1 1Xb~fl6'11l.J1"ati~~'U1"il1flfll"af11Pl b~\1-a'\.Jo~-al.J 1 'IJ?im-af11Pl~ 
dJI \1 ' 'U 

i~m-ab~EJ'U~~\1 3 ~'Ul.J1fl n-J1m-a-ae:J1"1e:JEJ 1 Vtb~n~~'U11"111l.J6'11l.Jl'atl~"il~ b~EJ'U 1~be:J\I 
'U 

'UI?l~E!l ~~~1'al.J~ (2548: 36) 1~m=hT:h 1'Wfll~l~EJ1otl~e:J~btl'U~U5~~l.J ~e:J~btl'U~Pi'lbb'Vl'U 
• 'U 

1~t~"il~'~ bb~~i1f11~n~ru~ btl'U'U1l.J5~~l.J 1'W~'U~ 2 m~bb'IJ~\I.Ue:Jl.J~~iie:JEJi. 'U h'V1~1Jruvn 1 'IJ?i?tl.Jm~1 'W 
q g~ \J \1 v 'U 

bb uu~'\J.n1'Y'l Vl~e:J?tl.J m-a'Vl1\1Aru ~ m?t~~ ~'~ m-a1 off~e:J~ btl'U-a'\Ju-a-a:w 1 i11'1 t~'iiJ~\IVI~e:J~ m?iil e:J'U'iiJ~ -1 
'U 'U • 

bbMl\IAl1l.JVIl.JltJ"1Je:J'l h'Vl ~?le:J~A~ e:J\Itl'\J~'Um~v11"1Je:J'l~'U m-a b~tJ'Ui'Vlfl~D"Ve:J\1 Bruner m-a 1 otl~e:J~ 
b tJ'U \Pl1 bb 'Vl'U l ~ tl'iiJ ~ \1 11 IPl ~'\J .n 1'\f'l bb~ 'U.fl 1'\f'l V!~e:J b ~ tJ'U ~ 1~1\1 bb?f \Pl\11"11 1l.JVIl.J 1 tJ ?fe:J IPl 1"1~ e:J \1 tl'\J ~'U 

• 'U 

~'UI'l'U1fll"a"1Je:J\I~'Ufll"ab~tJ'Ui'Vlfl~D"Ve:J\I Bruner bb~~m-a 1-ffi1t1)~fl~ru~ btl'U'U1l.Jo1"al.J V!'1'1!mt11 '\.J 

'l11b?t'Ue:J 1 Vfe:Jv 1 'U-a'IJ'D'Y'l'UTI"1Je:J\Iill'1JI"1ru~ Vl~e:J b ~CJ'U?Il.Jm-ab ~\lill'1l1"1ru~?le:J\Pll"1~e:J\Inu~'Ui1ru~n~ru"1Je:J\I~'U 
'U 'U v 

fll'ab~tJ'Ui'Vlfl~~"Vel\1 Bruner 

'iiJ1nbb 'UlAIPl bb~ ~'Vlf)~~~ b~CJloife:J\1 nu n~1~ STAR oU1\I~'U?t~'IJ1~11 m-a?te:J'UbbtlDt1JV!1 

b1P1EJ1offn~1~ STAR ?fe:J~A~e:J\Itl'\Jfl'a~'\Jl'Ufll~bbtlDt1JV!1"1Je:J\Ib'Y'l~tJ1~\I 4 ~'U~e:J'U ~\l~fl~\Pll1btl'U 
~'Ubb'\J'\J 1 'Ufll~?le:J'Ubbn1Jru'V!1 bb~~ii~'l111~m-al.J11-de:J~1\Ibb 'Y'l~V!mEJ 1 'U~'U~ 2 fll~bbU~\Ioife:Jl.J~~iie:J~ 

v \J 'U 'U 

1 'U b'iiJ'Vl~Dt1JVI11 'IJ~?ll.Jm-a1 'U m-a b~e:J n 1 otl~e:JV!~e:Ji1t1)~ n~ru~\l?l1l.JU'a~b.n'Vl~~'U1l.J1'iiJ1n'Vlf)1j~ m-a 

?I e:J'U"1J eJ \1'\J ~ b u e:J ~ ~ \1 b tl'U 'Vl f)~~~~ \IVI:wl CJ 1 'U m-aY¥~ 'U 1m 1l.J A~ iJhi?l e:J'U b ~ e:Jvi e:J\1 qJ' 1 bbl'i ?I eJ 'W 1 VI 

'11 n b~ tJ'U?f 1l.Jl1t1A IPl e:J ~ 1\lil b V!\91 t:-.~61 • 
2.2.3 .ff'U(;leJ'Ufl1~bbniltyvn11P1~1'tina15 STAR 

Maccini, P. and Gagnon, J. (2006) 1~ml11l1 ~'U~e:J'Ufll'a?le:J'UbbtlD11JV!1biPltJ1-d'n61l~ 
" STAR ij~\ltJ 

' ' " o) ne:J'U b~l.Ju'Vl b~CJ'U 1"1~A1-a'Vl1Pl?te:Ju ne:J'Ub~ tJ'Ub ~e:J~m1l.Jibb61 ~'Vln~~.Yh.J1i1'U~ bnm-de:J\1 

tl'\J'\J'Vl b~tJ'U"1Je:J\I'I!flb~CJ'U 

(2) me:J5'1J1 EJ n~l~ STAR ~'l11m1 m 'Ufll1?le:J'Ubb61~~'U(;leJ'Ubb~~~~'U\9leJ'U"1Je:J\Ifl~l~d 
'U 

b~e:J"IiltJ'I!m~tJ'U 1 'Wm-abbm'iiJ'Vl~1Jt1JVI1\"1ru\9lm?l~~ 

(3) 'l!m~tJ'UI"111qJ1~'U~e:J'U"1Je:J\Ifl61l~ STAR b~e:JI"111l.J?l~~~n 1 'U m-a'\11 hJ1odbb61~?!1l.J11tl 
1m~e:J~1\Itlfl~e:J\I 

'U 

fll~?le:J'UbbtlD ruVI1b~tJ 1 otlfl~l~ STAR AJ'iiJ~btl'WIPi'lbb'\J'\J~~1 'Ufll~ 1-dn~l~b~n1Jru'VI1'\J'Vl'\J1'Vl 
v 'U v 

"Ve:J\IA'a 1 'Ufll1?!e:J'Ubbn1J ru'V!1 1~bb?l1Pl\11lb 'U~1'a1\l~ 2.2 ~e:J 1ud 
'U v 
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tl'\Jvl fl'1j~~ b~CJ'U~1'U1J1 bb~l 1 Vft! flb~CJ'Ullel~ b '1:1'UWJ11JG11f1 ~"tlel~ 

b ~el'VI1~"il~b~CJ'U 1~CJel1"ilb~eJ1J 1CJ~tl'\J'U'Vl'\J1'Vl1 'U~ll'l"il~~ 

tJ flb~CJ 'U b-d'U eJ 1'U 1"iJ VI~ U ~ Vl1 eJ eJ flb~ CJ ~ bb~ 1 1'1 "j'J "iJ ?I el'\J Yh 

bl'l~el-:JVI1l1CJ\9111lci'1~'\J~'U 1 'U1 m1'U\9111lfl~i5 STAR ~-:Jt1 
S: fi mn h'Vl ~U~VI1 bbCJflbbCJ~tJ~~ b~'U"tleJ~U ~VI11~ CJ 1 Vlt!m~m.J 

B1'U 1 "i!VI ~f) ~1-:J~ ~ b~ CJ ~ ~el'\Jflel'\J bb~ ~ 1 Vlt! fl b~CJ'U b ~ CJ'U~ ~ 1 'U 1 'U~1'U 

l1 "1.1 m~CJ'UVI"j1'\Je:J~ 1 "j"iJ1fl1"il'Vl~U1-:J" bb~~ "1"il'Vl~~e:J~ m~1 VIV11 

"" ( 
Vl1~flru\91m?tm 

A: Vl1rl1\91eJ'\J"tleJ~ 1"i!VI~U~V11 

R: 'Vl'\J'Vl1'Url1\91el'Ul1?11l b Vl\91?11l~~VI~el 1:J.j 
' 

~'U~ 3 1 Vtbb'\Jutln~~~iJm"j I'J"j1 Vtbb uutln~~~ b U'U1 u,:n'Ui11"il'Vl~~VImn'VIm~1l1 n~'Ubb~~iJ 
'IJ 

bb'U~tl1 n1"j bb 'U~tl1 \9111l~'U 191 e:J'U bb~ 11 Vlbe:J n1?tt! n b~CJ'U1~ n n ~15~11 CJ 

i'U~ 4 1 Vlt!m~CJ'U'Vll 

bb uutln~~e:J~1-:JB?f"j~ 

i'U~ 5 l')"j'J"iJbb~~b?f~llbb"j-:J 

V11~'\J1 fltl'\JtJ flb~CJ'U 

\111 bel~ 1~CJ~~'IJ'Vl'U1'Vll'l~"il'Um~vt~tr m~ CJ'U?t1m~b1u i]u~,nw 1r1 

8 e:J 'U n~u r1 1\91e:Ju~ ~ ~'V'l ~ 1~ m"il "il ~?I e:J'U1 Vl~lh;;h d] 'U bb~ 11 VI 

bb u u !J n ~ ~ ~ fl ~ 1 CJ fl ~ -:J n u 1 VI~~ 8 eJ 'U n ~ u 'Vl1 -:J u 1 n 1 ~ CJ ~ n1 "j 
'IJ 

tJ i]u~ -:J1'U"tl e:J-:JD ~VI1 b~ll bb~ ~61 -:J bfl \91 fl1"jU i) u~ -:J1!'U"tl eJ-:JtJ n b~ CJ 'U 

?f~Vl1CJ 1 Vi'~~ 8eJ'Ufl~'U'Vl1-:J'\J1fl 
' 

~'U~ 6 u~~~n\9liJ~VI11inu 1VIr1'1m1l~m~~'Ut!nb~m.J1'U~ubbuu~1~1 b-d~.J ?tm'Um~ru 
~l\91"il1~ bbrlD~VIl1'U~l\91"il1~ VI'UVITWUeltJ1 b~eJ1VIbil~flll1lfi~VI'U 
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Matt tl1~,r'\l~~€1'V'l'Jl.JhJ~~~'UVl..:JVll.J~'1J€1..:JVl€1..:J'U€1'Wb'1J1 ~'WVl€1..:J'W€1'W'1J€1..:Jb'1J1ii'1l'W1~ 12 ~~ bb"~ 
I ' 

16 ~~ ()'1b'1J1i:ib~'U 40 'U1'Vl b'1l1iib~'U'V'le:J~Iil~~e:JVf~l.J1'W'J1fl1 2 'U1'Vl ~e:J~1'J~\I'J11~Vl~e:J1l.J 
, ! 

(3 ~~=111) 
' 

5: ~n·t~n h'Vl8Ut1JVl1 

- ei1'U h'Vl8Df:1!Vl1e:J~1..:J"::!b~EJ~~()1'W 

- ml.Jri'1ml.Jn'U~'Wbe:J\rJ 1" ~e:J::! 1 'JD 1..:J" 
" 

"M'e:J..:Jm'JVl1e:J::! 1 "j" 

- b~EJ'Wimvhr<il~..:J~1~-.,nnh'Vl8 

R: 'Vl'U'Vl1'Wri'1~e:J'U 

- el1'Wh'Vl8~1~flfl~..:J 

- ml.J1'11be:J..:Jl1ri'1~e:J'Um~?fe:J~fl~e:J..:J 

tl'U h'Vl8Vl~e:J 1lJ 

- ~'JTOJ?fe:J'Ufi'1~€1'U 

1Vf'!Tm~EJ'Wfl1bfl~e:J..:JVll.J1EJ (v"')"..:JhJ'lie:J..:Jl1..:Jb~e:J 

'IT n b~ EJ'Wtl ~u~..:Jl'W b?f~"il b~ EJ'U ~e:J EJ bbrA'1 

'Ul'Vl, 'V'J"jl.Jii'J1fl1 2 'Ul'Vl ~e:J~1"j1..:J11, eJ'U~'Ubb"jflb"j1 

Me:J..:J~l1~'WVle:J..:J'We:J'Wii~'W~ b vh 1 Vl~ 
" 

"' ' 
~'WVi'1J€1..:JVle:J..:J'Ue:J'W Matt fle:J 12x16 = 192 ~1'J1..:J~~ 

' 

b'J1~l1 3 ~~ = 111 bb"::! 9 ~1'J1..:J~~ = 1 ~1"j1..:J11 
" ' ' "' v v 

Q.l Q.l 0 a.! Cil .dl iJ' I 

~..:J'W'W b'J1"il::!'Vl1'V'l'W'Vl'1Je:J..:J'V'l'WVle:J..:J'Ue:J'W Matt "i11flVl'W1EJ 

m'J1..:J~~b'iJ'Wm'J1..:J11 "i1::!1~192 + 9 ~ 21.3 ~1'J1..:J 
' 

11 'V'l'Jl.J 2 'Ul'Vl ~e:J~1';i1..:J11 

~..:J,1'U b';i1'0J::!Me:J..:J~1EJ1t! 2 X 21.3 = 42.60 'U1'Vl iib~'U 
1 ' ... J'1" l.J'V'le:J'VJ"iil::!611e:J ~ 

b 'J1?f1l.J1'J(l~';i11ilri'1~e:J'U b~EJ~b 'J1'Vl'J1'Ul1 Matt tJ..:J'1J1~ 

b~'W~fl 2.60 'Ul'Vl ~..:J'OJ~vh1Vfb'1J1~m'1';l:W:W ~\91lwVfmtrerw 

b'1J11~ 
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' 

Maccini and Gagnon (2006; B1-:J~.:J"il1f1 Miller, 1996) 1~-ii'e:Jfl1'S~"il1'H\J1bde:J1-li 

m~i~m~?le:ru 1 'U.ff'Ub~8'U ~.:J-d 
.c;;:,~ i.l .c:::..v vd 1 :;: Q J' ;v il 

( 1) b ~ V'U~~ flG'l nG'l f1'1.;bl.J~'1Je:J\I'U n b 'SCJ'Ubb\91 G'l~fl'UVl\l~'l\91 m~l.l bbG'l~~'UJi1~m'Uf111l.l~ m~ 

?le:J'U 1~ 8 1-li nG1151"11 ~m~'VIii' n1:i.:Ju 1"1~ n~ fl'l.;bl.J~'1ffi.:Jii' m1 m.1 bbl?i G1~1"l'U b'li'U 'U1-:JI"l'Ue:JT'il '<ll ~'1Je:J'U b ~ 8'U b~'U 
' 

b ,J'UoUe:JI"l11l.l 1 'U'1Jru~ e:h'U hVl ~il tu'VI1e:Je:J m~ 8\1 '1Jru~~'U1-:JI"l'Ue:J1"il"il ~'1Je:J'UeJ1'U h'Vl ~tl tu'VI11 'U h'VI1e:J 
QJ : QJ 

eJ1'Ub u1 ~ l"l~~e:J.:J'Vl~1u11~t]~m~l.l'1Je:J.:Ji!m~8'Ubb~G't~l"l'U~bb\91n~1\ln'Ubtl'Ue:J~1-:J 1 ~ bb~~.:J6h•1t~J~e:J 1"1~ 
~e:J\Im~~'Ui!n L18'U 1 Vfvh hVl~il tu'VI11 Vfth~?I'U 1"111d.J?I1b ~"il b ~e:J6'1~1\Ibb ~\l"il\111\J 1 'U m~ L1 8'UbbG1~v'h h'Vl ~ 

' OJ '\J 

1"1#\l~e:JhJ 
(2) m~~'U m~ 1 offnG115L tl'U~1 8'U flflG1 1"11~m~(il'U 1 Vfii'm18'UniK 1~1\J~ 1 inG1151 'Un1~'VI1 

' ' ' 
r1'1191e:J'U vl1\911l.l~'U\91e:J'Ub~e:J 1 m~r1'1191eJ'U'1JeJ\IL"ilVl~DtiJVI1 

(3) oJ~~~nl'lm~1-ff'I1'U~1~ 1oJ L'li'W 1VfhVl~~inA~.:J6'1~1\Ib'VIiJeJ'Ub~l.l bb~:ih~e:J\1~11 

bb\91n~1-:Je:Je:Jn1 oJ 'VI1e:J 1 W"ilVl~~i1A11d.JiusileJ'U 1 oJ"iJ1n h'Vl~~Lbm 'U~'Um~?le:J'U L ~e:1m~~'U1 Vfii'm~CJ'U 
' 

Ln~m1d.JA\1Vl'U 1 'Um~ L1CJ'UbbG1~6'11d.J1~tloJ'a~ ~ n\911 offnG1151 'U hVl ~~11 1 oJ1~ 

'U\91~81 ~\91\911~l.l~ (2548: 39-40) 1~mi111:i\I~'U\91eJ'Ufl1~bbnb"ilVl~DtiJVI1b~81offnG'll~ 
' ' 

" STAR ~\1-Q 

(1) ~'U~ 1 S (Search the word problem) btl'U~'U\91e:J'Ufl1~~fl'l.;1h'Vl~'llt1JV111'U~'U.Q 
~b~V'U"'l~~v.:Jei1'U h'Vl~ilru'VI1v~1\IG1~bBv~~tb'U bbiA'1md.Jr1'1md.J~eJ\91'UbeJ.:J11 "~.UmYi"'l"'l~\le:J~ 1 ~u1\l 
'\J OJ '\J 

hVJ~ bbnii'n b1CJ'U "il1mYw•ie:J v ~ G1~'U'Vl'U1'Vl~1be:J.:Jb~e:J 1 Vfi!n L1CJ'U\91e:J'UoUe:J b Yl"il"il~-:J~1~"il1flL"ilVl~~1CJ 

\91'Ube:l'l 

(2) ~'U~ 2 T (Translate the problem) fl1~bboJG1\IoUe:J~G1~i1e:J~1'W1"il'flCJboJ~6'1d.Jfl1~1'U 
~oJ bb uum~'VI1e:J?Id.J m~Vl1\1Aru (91 f116'119111~ CJe:Jl"'l b~ e:Jnti~e:J'VI1 e:J~ ru~ n1.;ru ~'~.Q 
'\J OJ 

.. .. 
(2.1) ~e:J~btl'U~oJ5~~d.J (Concrete application: C) 1offl'191~"il~\I'VI1e:J~m?liJe:J'U"il~\l 

(2.2) ~e:J~btl'U~1bbVl'Ul\91~"il~'l (Semiconcrete application: S) 11~~oJJ11~ 

bbt:-J'Um~ 'VI~m 'UCJ'U\911~1-:J bb?l~'lfl11l.l'VIl.l1CJ 

(2.3) ~t\J~fl'l.;tU~btl'U'U1d.J5~~d.J (Abstract application: A) 'VI1L!V~11oJ 111b6'1'Ue:J 

1 Vfe:J81 'U'aoJtl~'U~'1Je:J\Itl'1Jflru\91 'VI1m~v'U?Id.Jm~b ~\1Vl'1Jflru\91 
'\J '\J 

~\1-d "iJ ~ 1-ffl"l ~'U ~ \1 3 oJ ~~ b[) Vl'VI1e:J hJ n1~ bb~ ~ e:J.:J6'11d.J 1~m ~ CJ'U ~til~ fl'l.;tU~ b tl'U 

'U1l.l5~~d.J (Abstract application) 1~ 1~CJ1'U~'U-d1-ti CSA bbVl'U~eJ'VI1e:J~t\j~f1'1.;cl~\16'11l.loJ~~bJIVl 
~\ln~11 ~'~~ b~CJ'U~e:J\Ib~e:J n~1 bb oJ~ bbG1~~~um~~1b D'Um~Vl1\lflru\91m?l\91fl. Vftln~eJ\I?Ie:J~fliA'e:J\Inu 

'\J ' '\J 
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hVl ~iJ ruvn ~?le:J'WI"ll11 me:Jm?lt! m1 EJ'W 1 'Wm1tJ nn~1r51 'VtJ.l~~'UVl'U1Vl~l be:J'l~'Wm~~'l~ b1 EJ'W?I13.J11~ 
v '-' I '\J 

i 

ul)W1'11'W 1Ji'Ji'lCJM'Wbe:J'le:J~1'lB?Ii~ . 

(3) ~'W~ 3 A (Answer the problem) bU'W~'Wf11i'V11rl1111e:J'U'1Je:J'lhVl~Dflj'V111'W~'W.Q 
~\1CJ'W'V11rl1Me:Ju~ b 'V13-l1~?13-l bb~~~n~e:J-:J'lle:J-:~ hV1~iJruV11 
~ ~ v 

(4) ~'W~ 4 R (Review the solution) bU'W~'WVl'UVll'Wfl1Me:J'U ~b1CJ'W~1'WhVl~Dru'Vt1 
~ v 

41Bfll"l~-:~ bb~lm3.Jrl'1m3.J~e:JM'Wbe:J'l'"h "rl'1Me:Ju~1Ji'ae:J~I"l~e:J-:~nuoii'e:J3.J~ bb~~ b~e:J'W 1 '1J~fl1'V1'W~ 1 'WDru'\111 
~ v 

'Vt~e:J 1JJ" ~1n,!'WMiT'il?le:Jurl'1Me:Ju 1 'W~'W-d~ae:J'WI"lli1 Vft:.J~ ~e:J'Wn6luVJ1'l'Ul n 1~CJ~m1'\Jnu'11'l1'W'lle:J'l 
~ ~ ~ 

~ eJ'W n6lu r\'1 M e:J'U~ ~ ~'\Al f11 ~ i11t! n b1 CJ'W'V11fl 1M eJ'U ~~'\Alf11 ~3.J1 n e:J1"il"il ~ ?le:J'W 1 'VtJ.l bb~11 Vi' bb uu tJ n'IXV~~ 

1"1~1 EJ l"l~'l nuiJ f!J'\111 b~3-l bbfl ~~-:~ bfl ~¥~ m 1'\.J !)0~ -:!1'W'U e:J-:~1.! n b1 EJ'W 

?11'\J1Ji'11 ~'W1¥1e:J'Wnl1bbniJru'V111~CJ1in~1fi STAR '\Ji~fle:JUJi'lCJ 4 ~'W1¥1e:J'W ~'l.Q ~'W~ 1 
' v 

" ' 
bbfl~oU'WYl 4 R Vl'UVll'Wrl1Me:J'U 

2.3.1 1"1111l'V1111CJ'lle:J.:~ 1li!VJ~iJru'VI11"lru\Plfl1~\wf 1Ji'iJmVfm13.J'V13.J1CJ H ~-:~'11 
v ~ 

Adams, Ellis and Beeson (1977) 1J11Vfm13.J'V13-JlCJ'1Je:J'IhVl~Dfll'V111"lru\911"11?1~¥~1 ~e:J 

1~Vl~i11~1 (word problem) 'Vt~e:J 1:uVJ~b~e:J'Ii11 (story problem) 'Vt~e:J hVl~b;a'I?I'WVl'Wl (Verbal 

problem) "\\~'U11CJ1 tJ6l n~ru~Ji'l CJoii'e:JI"ll13.J 'jlj~e:Joii'e:JI"ll13.J n'U~l bfl'U 

Cruikshank and Sheffield (1992: 37) 1Ji'1VfA113.J'V13-JlCJ'Ue:J'I1~Vl~Dru'V11Arul'11"11?11'11 ., 
?11'\J1~11 {1 ill'V11~e:J1 "\) b U'W rhm3.J'Vt~e:J?Im'W nl1W~'I~~ b~CJlie:J'I n'U b -de:J'\1111"1 ru Mfl1?11'1i bbl'l'U 1-:J'Ll ill'\111 

'I Ql ' QJ 

m~ 1JJ b~CJl-ii'e:J'Inu"ii'1'W1'W ?113.J11~'V11rl1111e:J'U tm~CJ 1 .Vm11 Vlb'Vt\¥1t:.J~Vl1'1\91i1nma~¥~1 
' 

CJVl'W V1V15n~ (2542) 1Ji'n~1lti'l hVl~Dru'Vt1AtU~¥~fl1?11'11 ;'1?11'\J1~11 hVJ~DruV11~iJ 
'I 'I v q QJ 

6l n~ru~ 1 VlA'W'V111"ll13-l"il~-:i'Vt~e:Joii'e:J?11'\J 1~ tJmPi'm 'ViM ~fl 3-l11 m 'W nli'V11rl11¥1e:J'U 1V~ tJe:J1PltJm~U1'Wnl1 
' ' 

bbm ~Vl ~-u fll'V113.J1 bbniJ fll'\111 

'\J~'1J1 b'W11 b~'Wt:.J~ (2544: 16) n~11ti'll"l113-l'V13-l1CJ'Ue:J'I hVJ~iJru'Vt1Aru~fl1?1~¥~1 ?1i'\J1~ 
v . ' 

11 b tl'W a m'W n11ru 'Vt~e:Jrl'1m3.J~~ e:J'I m1rl'1 ~¥~e:Ju;'lu 1"11"1~ ~ e:J'I1 ia11~1"1113.J~ bb(l~'\J -s~ au nl':i ruVll'l ' ~ 

1"1 ru \¥1 fll?l 1'113-J 1 fl1'Vt'W VI bb 'WlVl1-:J'Vt~e:Jlfifl1':i1 'W fl1':i'V11 r\' 1\91 e:J'U 'U 1"11"1~ ~'V11rl1\¥1 au1JJ A'W bl"l tJ nu 
' ~ ' 

?lm'W m':iru,!'Wm n e:J'W bbfl~ 1J.l?l13-l11rl'V11rl1 M e:Ju 1~ri''WViri''W 1V~ ~ e:J-:1 1 iri' n~~l"ll13-l~ bb~ ~'\J1~?1'U m':iru 
~ 

'V1~1CJe:J~1'13.J1'\Ji~3.Jlfl b-ii'1~hCJ n'WI5'1V11rl'1Me:Ju 1Ji' am'W m1ru'Vt~e:Jrl'1m3-loii'e:J 1~ bU:'WiJ fll'V11'V1~e:J 1JJ 

~'W e:1 ~ nuu AA ~ ~ bbniJ ru '\111 bb~ ~ b 1~1 u 1'1?1~ 1'W n11ru e:11:u b tl'WiJ ru'Vt1~1'Vt-ruu1-:~l"l'Ul bb~ e:11 :u 1JJ b tl'W 
'V 'I '\J v QJ ; 

1J ru'\111~1'\11-ruB nu 1"11"1(1 ~'W 
v ' 
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1i11 fl A11:W'Vl:W 1 CJ'1J e:1 \IL1i1Vl 8\J qj 'VIlA ru \911"11 ?I \911~'11 fll'1J1 fll 'J bbfl ~t( n t;il ':i ~ n ~11~ ~ 

A1111Vl111 CJB ?lllll'Jfl ?I'JLJ1~11 h'VI tJD ru'Vll A ru \911"11?1 \911 Vl111 CJ ()\I h'VI tJ~ b~ CJ'IJ.U e:l\ltlUbifeJ'Vll 
' ., I 

AW\911"11?1\?11~ fl~tu~ b U'WoUe:lfl1111Vl~e:loUe:lA1111 ti'-t.J ~1 b6'1'1J bb Vl'W?Ifl1'Wfl1'HUI9i1-:J I ~~f)~ fl1'Jfl1\?1 e:l'U ;.:) 

1:W?111111fl Vl1 fl1 (91 e:l'U 1~Yi''W Vl fl111~11 1'1J e:l.:Jfl1 (91 e:l'U 1il ~;) e:l-:1 1.U A1111 ~ bbfl ~LJ 1~ ?I'U fll1W brl CJ e:l1~ CJ 
'U ' 

m~u1'W rn':i bbm 1i1Vl 8\J tlJVllm bbn\J tlJVll 

2.3.2 A1111'VI111li"!Jel ~FI1111~1111'H"I 1 'Wfl1 ':ibbnblil'VI vu ty'VI1'VI1~ FIN to~ fl11~toli 

m11l'1J1fl1'J m~V111\I~fl~li5rn'J (2539: 121) n~1111 A1111?111111t'11'Wrn'JLLm1ilVltJ 

Dqj'Vl1Vl1\IAW\?11"11?1\?li'Vl111CJ()~ b U'WA1111?111111t:l1 'Wfl1':il bf1111~'VI11i1Vl tJ bbfl~fll\?le:l'U briCJ 1 oUYlfl~~fl11 

~rlfll'W1tu ~(;'l~fl11\?1111ilfl1\?le:l'U 

b'V'l~'WV11"1 L~e:J'1J11'W1 (2541: 11) n~1111 m1:w?llll11rl1'Wm'JLLnhVJ8\JqJVl1V11\I 

Aru \911"11?1 \911 Vlll 1 CJ ()\I A11ll?ll:W l'Jfl'I.JeJ\Itf flb~CJ'l.J 1 'W fl1'Jvl1A11llboU 1h L11l Vl tJD qj'Vll bbfl ~ b~ eJ n 

fl 'J~'U1'W fl1'JV11\I AW \?11"11?1 (911~ b Vlll1~?111 1 'W fl11~ rl fl1'W1 tu'Vl1fl1\91 e:l'U 

1il1 flfl1111Vl111CJ'I.Je:l.:!F11111?111111fl1 'Wfl11 bbnb"iiVltJD ru'Vl1Vl1\1Aru\911"11?1\?1{ ?11ll11t:l?l1't.J1~ 
., ' 

l1 b U 'W A 1111 ?1111 1 'J 1:11 'W fl11l bfl 11~~ bbfl ~vl1 A1111 b oU 1 h h Vl cJD qJ '\Ill b~ e:l fl m~'U 1 'W fl11Vl1\l 

AW\?11"11?1\?11~ b Vlll1~?1ll bbfl~ 1 oUYlfl~~ 1 'Wfl1'J~rlfll'W1 tu'Vl1fl1\?le:l'U 

2.3.3 th~bfi'VI"!le~~ blil'VIVUty'V11F1Nto~fl11~to~i 

iJ~bb D\ID1lJ'VI1AW\?11"11?1\?11Be:Jm U'WD1~ bi1Vll911~ 1 ~\ld 
Polya (1957) 1~n~11()\ILJ1~b.f1Vl'I.Je:l\l hVlclD1lJ'VI1 1r~C.J1~bbD\I\?1111~riLJ'J~?I\I~'I.Je:J\ID1lJVl1 

bU'W 2 LJ1~bi1V1 ~e:J 

(1) Dru'Vl11'1Xfi'u'Vl1 (Problem to find) LU'UDLU'Vll~iJ'Ilmb~?I\IA L~e:~11Xfi'u'Vl1A1\91'i:l'U 
v v ' 

1r~C.JB111l11l~BC.J1'W1't.JLJ~:wltu 15rn1 Vl~m'Vl\?lt:-Jnn1~ ;\l~n~tu~'I.Je:J\IUru'Vl111l~iJ~1'W6hrl'rue:J~ 3 ~l'W 
'U 'U q Q.l QJ 'U 

~1 CJ tl'W ~e:l~\1~ ~e:l\1 fl11Vl1 ~.:J~tl1Vl'Wrlll11 ~bbfl~ b~e:l'W 1 '1J b ~e:l11 bCJ-:11~'VIl1\l~\l~~e:l.:Jfl11Vl1tl'UoUe:l116'l~ 
'U 

tl1'VI'Wrlll11 ~ 3 ~1'Wd "ii ~·~h t~1 ~ ~ bbn\J ru VlliJ m 111 b .U1 h bbfl ~ ?111111t:l tl1Vl'W r~ bb 'W 1Vl1\11 'W n11 'U ., 

bbnUtlJVl11~~~'W 

(2) U1lJVl11~V1~11lt1 (Problem to prove) bU'WD1lJ'jtj1~iJ~r~LJ1~?1\I~ b~e:J1~bb?lri.:Jfl11 

1 ~b '\tj(91t:-Jfl11 .Ue:Jml:w~n1Vl'Wr~1 ~,!'Wb U'W1il~\I'Vl~m-v111l ~n~tu~611rl'ru'1Je:J\Iuru'jtj1?11m1tm LJ-:~1~btl'W ' ., ., 

LJ~'1J1 b'W1lb~'Wt:-J6'l (2544; rJ1\I~\11il1fl Reys et al., :wLJLJ. ) bbD.:!UtlJ'jtj1AW\?ll"11?1\?lfl~ 

2 LJ1~bi1V1 'V11i111tu11illfl~bbnutlJ'jtjlbbn~m1:wiusffe:J'W'I.leJ\IUtlJ'jtj1 ~\ld 
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(1) 1J ~ '\111~ rl'U bfl tJ (Routine Problem) b tJ'U'iJ ~ 'VI1~ b~ tl'J ntJ f111'\U 1~ tJ f1 ~1 oUf111 
' ' ' 

~1 b D'U n11'Vl1-:Jfl ru \91 ~ 1?1 \91{ b iJ 'U 1J ru 'VI1~iibfl':i -:!?1~1-:J hJBilu sif eJ'U ,j' n ~ bbnil ru 'VI1~ ~11:w A' 'U bfl CJ 1 'U 
QJ \J Ill ! lj 

1fl':i-:J?f~1-:J bb61~15m':i 

bbnil~'VI1 

(2) D~V11~hJ~'UbAtJ (Non routine Problem) btl'UD~'VI1~ffifl1-:J?f~1-:JitJsifeJ'U1'Uf11':i 

bbnil ru'VI1 ~ bbnil ru 'VI1~ €1-:Jtl 1~:Wl61fll1l-l~m1:w?f1m':it~'VIm t1v ~1-:J b i1~h t1 n'U b ~Bth:w11 m 'U m1 
v ~ v ~ 

Hatfield, Edwards and Bitter (1993: 17 -20) bbtJ'lD~'VIleJBflbU'U 3 iftn~ru~ AB 

(1) 'iJ~V11'\JmmtJ~ (Open-Ended) b U'U'iJ ~'VI1~~1ii'1'Ul'Url1\91eJtJ~b tl'W 1~'VImtJI"l1\91eJtJ 

~n~ru~.n'OJ~:wv-:J11m~ul'Ufl1':ibbn'iJ~'VI1btl'U~"~~1~~:w1nn111"11\91€ltJ 
(2) 1J ~ 'VI11 ~ 1"1 'U ~ tJ (Discovery) b tl'U 1J ~ '\111~ 'OJ~ 1~ 1"11 \91 eJtJ1 'U .fr'U ~~VI 1 tJ "1J e:J-:! fl1 ':i 

bbnil~'VI1 b u'Uil~'V11~m5bbm~'VImn'VImCJ15 
(3) Dqj'VI1~tll'VI'U~bb'UTVm1'Ufl1':irl'U~tJ (Guided discovery) b'U'UDqj'VII~il~n~ru~~l:W 

"UeJ-:J'iJ qJV11 ~ 1"11~bb 'U~ (Clues) bb61~1"11~bb'OJ-:J 1 'Ufll':i bbnil qJV11 ;-:J,j'm1CJ'UeJ1'0J 1:W ~eJ-:Jrl'U'VI1'VI1eJ 1:W~eJ-:J 
fl-:!1611 'Ufl1)'VI1rl1\91e:JtJ 

Baroody (1993: 260-261) bbtJ-:!Dqj'VI1e:JeJflbtl'U 2 '\J':i~b.fl'Vl ?f~tJ1~~-:J.Q 

( 1) 1Jru'VI1li':i':i:w~1 b U'U'iJru'VI1~~ bbn'iJru'VI1rl'UbflCJ 1 'Ui6m1 1 'U 1fl1-:J?f~1-:!"1JeJ-:J'iJru'VI1m'OJ 
QJ QJ cu OJ q QJ 

bfltJ~u ~l t1 \91'U b eJ-:Jm rieJ'W bbi.1 ~ m ':i'VI1 1"11 \91 eJtJ~'OJ ~:W-:J b oU'U n11 !I nVI n~~ 1~ VI n~~'VI~-:! 
' 

(2) ilru'VI11:Wli':i':i:wm b U'U'iJ ru'VI1~~ bbnil ru'V11'0J ~~ eJ-:J'\J':i~:wl61fll1:w~m1:w?f1m':it~'VIm CJ 
lll v 'U QJ 'U 

'fl~1Wtll~l CJ fl'U b~ mhl.n1-il1 'U fll':i bbnD qj'\111 1Bfll':i'VIlrll\91'il'U m"il~m~VIi.11CJ1Bfll':i Al\91'il'U R 
eJ1'0J'OJ~:w1nn11'VIu-:JI"l1\91eJtJ 

rn:w1"1llfll':i n1~'Vl':il-:J~n~16nl1 (2541: 258-259) l~bbti-:J'\J':i~b.fl'Vl'UeJ,ruqJ'VIl 

flru\91m?f\911bu'U 6 tJ':i~b.n'VlfieJ 

(1) bb uutl nVi'~~1'VI-ru fl1':ifl~A1'Ul ru b U'Ubb uutl nVi'~~1'VI-ru fl1':ifl~rl11.Jd ru~~eJ-:JeJ1Pl CJ 

Ad1:1J)'J~b~lbbi.1~bb:W'UtJ11'Ufl1':i'VI1rl1\91eJtJ b-d'U 5+ 7, 89 - 35, 29 X 17, 32% "1Je:J-:J 100 bU'U~'U 

(2) h'Vl61J qJV11eJ~1-:J~1 tJ'VI~eJ h'Vl61J qJV11.ff'U b~tJl bU'U h'Vl6'iJqJ'VI1~1 in'U~l 1 hJ1 'U 

'VI,j'-:J~eJflru\91m?f\91{ b-d'U ~bbeJ'lJb~i.1eJ~ 410 e-J61 "1llCJ1tJ ~ "UeJ-:Jiii'l'Wl'Ubbe:JtJb~m~-:J'VI:w~ 'OJ-:J'VIlll'll1CJ 
" 4 

~:w1tJiii'l'Wl'U~e-J61 'VI~eJ'\Jm'Vl 20 b~-:J., 61~ 30 ~l ':il:WbU'U'\Jm'Vl~~l 
" I " 

(3) h'Vl6il~'VIlb'B-:Ji€l'U'VI~v1'0J'Vl6'iJqJ'VI1'VImtJI .ff'U b-d'U hlbu~ 40 m~1 1.1~ 30 vJv-:J 

'111:w1~~1?i~-:JI 61~ 10 'VJ€1-:J 'OJ~1~~~-:J 
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( 4) UWVI1th~tJfl~ b U'WUWVI1~ b~tJ'JoVeJ-:J rl'Ufll'atl flVI1eJ6'i·:lb61'1:w 1 ~~ b1tJ~fl~ bbtlUqjVI11 'W 
V , Ill '\J I 

~1 \)11\11-:J b 'li'W l11ii' m1tJ'Wiil~~~-:J1'Wb~ tJ-:J61'-:J61111'11 'W~eJ-:J b1tJ'W"UB-:J b 11 1\1 ~~B-1 b()l1tJ:w b~~B-:J~:wtl1mru 
bVh1~~-:JI\J~b~~N'I'W 

(5) i:JruV11 b ;a-:J m~u1'Wfl11 b U'Wi:lruV11vi!Jn1 ~~ b~tJ'Wfl~A'WVI1B61~1-:J1Tiri11fl~~lil~'l111 tl 
~ v ~ : 

tl'a~tJn()l1m'Wm'abbni:lruVI1H1b~1~'W b'li'W m1u1n~1'W1'W 1 ()-:] 1oo VI~Bm'ai!u'atl~bVI~tJ:w~()l~611'W 
q QJ \J q 

fld~~1'WVI:W1 fld fl 
' 

(6) u qJ V11 b~-1tl'1P1'W1 b tJ'Wu qJV11~ b~tJ'JoVeJ-:Jnutl'1P1'W 1~1-11 6li-1lil~'ll1 tJ 1 ~~ b1 tJ'Wtl n 

bbnUruVI1~1tJ()l'WbB-1 hJ~1bUW•leJ-:Jb~tJ1oVB-:Jn'UI'lW()lP\161()14b61:WBbtl b'li'W 1~mm~'U 4 b~'W ~1'Wiil~ 
"' ' 

• • • 
• • • 
• • • 

61:Wb~"1l ~qjtl1~~n,j (2550: 71) bbU'ltl1~bflVl"UB-:JUqJV111'lW()lP\161()11~1:w~m~ru~"UB'l 

UWVI1 ?t'atlb~~'l.n 
"' ' 

( 1) u ruV11~1 ~ nVfn'\5-~ bU'Wu ruVI1~1'1~1tJ 1 'W'UVlb1tJ'Wtln~ 1l.liusi!B'W b 1J'W1 ~~b1tJ'Wb~ 
"' "' ~ 

tl nVI fl'\5-~ fl11rl1'W1 ru tl n.ff'W \)1 B'WlTI l.l-11 ~~ b1 tJ'W btl~ m1 b1tJ'W ~ 1'11111 b -t'111il:w 1 'W:W ~fl1-:JI'IW \)1 P\161 \)11 ' ~ ~ 

:w ~ bb61 ~ m1~1 b iJ'W fl11Vl1-:JI'lru \)1 P\161 \)1 { 611-.:J~B-:J:il m1f1m1-:J bb~'W bb61~m~ tJlTIVl1-:JI'lru \)1 P\161 \)111~ tJ 

*VIl'l1 ~~b~tJ'WbMn Hirn1:w~ lTifl11bbtlUqJV11~1'l11 'Wfl11VI1rl1()1B'U 

1\11 ntid ~ bflVl'IJ B-:J bi\JVl c) i:l WV11fl ~w (9) P\1?\(9) {i1'li'1'W?! 1tlb~l1 blilVl c)i:J WV11 bbl'i 6'1 ~LJ 1~ bJl VJiJ 
"' ' "' 

~n'\5-ru~ bb()l n~1-1n'W 1\1~ bb u-:J 1~~tl1~ bJlVl,i'W~'WB~nu bnruSVJ1 'Wfl11~1bb 'Wfl b 'li'W bb u-1~1:w~~tl1~?1-:Jrl 
'1JB'lhVlcJUqjVI1 611:w1dtlbbU-:Jb~bU'W 2 tl'a~bflVl AB hVlcJUqjVI11~ri''WVI1 bb6'1~hVlcJUqjVI11~~~1\J11 

VI 1mb u-.:Jm:w~n'\5-ru~'1JB'l11'11-:J61~1'l 611:W11~lbb u-11~ 2 tld~bflVl AB uruVI1A'Wbl'ltJ bb6'1~ 1l.lri''WbfltJ VI1B 
"' ' ' 

bbU-:J(9)1:w~n'l5-ru~'1JB-1uruVI1 bbU-11~ 3 t11~bJlVl fiB uruV11tlmmu~ uruV!11~ri''Wv-ru bb6'1~uruVI1~ 
Q.l tJ v v 

'1JB-1U ruvn1 ~i~ b"il'W b ~B~"il~tl 1~m6'1 m1:w~ bb6'1~tl 'a~?tu fl11DJ:W1VI1rl1(9)B'U 1~ b Vl:w1,~61:wnu~ n'\5-ru~ 
QJ 'U : 

'IJB'l 11iJVlcJUqJV11,i'W 
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2.3.4 .ff'U~f.l'UboWnTmm~VIElUqj'VI1AW~A1~~{ 

m~ bbnu ru'VI1 b tJ'W m~u'd'W m~~ ~ bbnu ruvm11A111l~ IP'Jd11l b ·ih 1~V bb~~'l:h~?lu m~rul.l 1 
Ql '\J tJ '\J I 

u j~ tJ fl 1?1 VlllTI fl1 j b ~f) 'VI1 fh ~ f.l'U L\91 tJ ihr fl fl1 j Pi fl'\~1 b?l'W f) bb 'W ~-rr'U ~ f.l'W 'VI~f.l m~~d 'W fl1j1 'W fl1 j 
' I 

bbnUt\J'VI1Aru~m?~~1 ~.,:)'11 
Polya (1957) 1~ b?l'W 'i.l.ffw>HJ'W fllj bbnu '1)'VI1~ -:n tJ 'W ~ tJ 'i.ll.l -ru bb~ ~'l111J 11-1! n'W 'i.l ~ 1.:) 

bb ~~Vl~1tJ~b~tJ nn'W11 m~u1'Wm~bbnUru'Vl1 4 .ffw>1'i.l'W"V'i.l\IL ~~ tJ1 ~.,:jLJj~fl'i.l'U~1tJ.ff'W~'i.l'Wci'1fi'ru v v 

" " 
4 oU'W~'i.l'W ~.,:J\1 

(1) .ff'W~ 1 .ff'WYJ1A111lb"ihhu'1)Vl1 (Understanding the problem) btJ'W.ff'W~ 
~~V1jru1~.:)~.,:)~1~VVJ~t>i''i.l.:)fl1j1~Vl1 ~.,:J~L~Vl~n1Vl'W\911l11~ bb~~oV'm;J~~1.:)~~~1btJ'WI'i''i.l\11m'Wmj'Vl1 

fhl'l'i.lu ~V~Yi11~bbnU'1J'Vl11~e:J~1.:)oU\9lb~V'W 

(2) .ff'W~ 2 .ff'W11\Ibb~'W1'Wfl1jbbflU'1j'Vl1 (Devising a plan) btJ'W.ff'W1'1V'W~~bbflU'1j'Vl1 
t>i'e:J.,:J~~V1jtJ..nie:J1l~~1.:)"'~1~VVJ~n1Vl'W\9lm1~ bb~11-1l'm11l~LJj~fle:JunuLJj~?lumjru-v'i.l.,:J~bbnuruvn 

\I I 'tl 'U Ql 

1 'LJfl1j'J1.,:Jbb~'U b ~'i.l1 mm5mj 1 'LJfl1j'Vl1rl11'1e:J'U'Ve:J.,:JUt\]Vl1 

(3) .ff'W~ 3 .ff'W~1b'W'Wfl1j\>111Jbb~'W (Carrying out the plan) btJ'W.fft~~~\lije:Jm~Yi1 
1>111lbb~'W~11.:) H ~V'W1~rhl'l'i.lu-v'i.l.:)U'1J'Vl1 

(4) .ff'W~ 4 .ff'LJ\>lj'J~V?le:J'U (Looking back) btJ'W.ff'WI'le:J'W~~bbflU'1J'Vl1~1V1j~ln.ff'WI'le:J'W 

~1.:) ~ ~1-ilb 'W n1~ bbm~VVJ ~u '1J'Vl1l1mu li'1'W ~ nl'i' e:J.,:)VJ n.ff'W~ e:J'W'Vl~'i.l hJ bb~~r1'11>1 e:Ju~1~m~nt>i'e:J.,:j 
Vl1e:Jhl 

u~"1!1 b'W1lb~'W~~ (2544: 53) 1~m111~.:).ff'WI>1e:J'W1'Wm~bbm~VVJ~u'1J'Vl1V11.,:JfltUI>1P11?11>11 
th~ne:Ju~'dtJ·~\.!(?le:J'U~r;1'1fi'qJ 4 .fru(?le:J'U ~\1\1 

(1) .ff'WYJ1r1111lboV1 huru'VI1 btJ'LJn1jl.JEJ.,:)1 u~l'11uru'Vl1 ~~1jt1J1l1Uruvnl'i'EJ.,:)fl1~B~ h 
v v v 

U'1Jvnn1Vl'U\9l'i.l~ 1 jU1.:) i1?~1j~IPJ111lV\91 b~tJ1oVB.:)U1.:) r1'11>1Bu-vmut\J'Vl1~V~B~1 'Wbb u'IJ1\91 fl1jYJ1A111l 

b oV'1 hiJ'1)vn 1 m5~1.:) ~"1i1 t1 b -d'W fl1jb ~tJ'W~u fl1jb ~tJ'Wbb~WJii fl1jb ~ tJ'W?l1j~"1J8.,:JUtlj'Vl1~1 t1t.i'ewr1'1 

"(je:J.:)I'l'Wbe:J.:) 

(2) .fru 11.:) bb~'U b U 'W .fru (?"] 'i.l'W 61'1 fl ru ~IV~(>) e:J \I 'Vi IV 1j D.!ll11V ~ bbnU ill'Vl1~1 tJ 151\91 IV~ bb n 
v v 

8~1.,:) 1 j u ru'Vl1~ n1Vl'W\91 1 ~di1r11 11J~m~''U5nuuru'Vl1~ bfl tJi1LJj~?lu m~cl1 'Wfl1jbbnu ru'Vl11J1nB'W 
v v v 

Vl1B 1JJ .ff'W1 1.:) bb~'U b tJ'W.ff'W l'lB'W~ ~ bbflUt\J'Vl1~1V1jt1J1 r11 11l~1l~'W5-vEJ.,:J~.,:J~1.,:J 11 'WU1\JY!11l1 e.J?ll.l e.J?11'W 

nuLJj~?lu fl1jru1 'Wfl1jbbnUru'Vl1~i1B~ n1Vl'W\9lbb 'W1Vl1.:) 1 'Wfl1jbbnUru'Vl1 
v 'lJ v 

(3) .fful'le:J'Wm~~1b 'W'Wfl1jl'111l bb~'W btl'W.ff'WI'le:J'W~~.,:Jije:JLJ5u~ml.l bb~'W~11.:)H 1\9lm~1l 
IV1flfl1jl')j'JIV6'18um 11J b tJ'W 1 u1~-vB.,:J bbe.J'W b ~l.J b~l.Jj1tJ~~ b~ tJ\9l'VEJ.,:J bbe-.I'W 1 ~i\91 b~V'W b~~1~.,:JijBLJ5u~ 

~un~~~\1~1~1~Q'Vl1~1~B'UL~Vl~~~'U~u16n1~1Vl~ 
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( 4) ~'UI'J'j'J"iJ61B'U b U'U~'WI'IB'W~~ bbflUqj'Vl1lJB\I~B'Wtl~'U hJ~~'WI'IB'WI'l1~ 1~~1'WlJ1 b ~B 
'U : 

Yl"iJ1'jf:U1Fn1lJtl nl?1 B\1'/JB\Irh I'!B'U bb61~ifim'j bbnu tu'Vl1B ~1\I~'U B n'Vl~EJ hj Yl"iJ1'j run'\.J -ruLJ 'j \1 bbfU 'lJ 
'tl v ! 'I 

Uf1'Vl11~n~vr~-r~ i~b"il'UbVllJ1~?!~~n1nb~lJ ~'U-dmeJUA61~ 1 '\.Jri\lm'jlJEJ\11 LJin'IVltJnlm.J 1.U'\.J'j~ btJ'lll.J 
·~ ' I 

"ilnnifim'jbbflUt1JVl1~~n'Um 

Bell (1978: 312) 1~b61'UB~'UI'IB'W1'Wtl1'jbbflUt1JVl1H 5 ~'WI'IB'W ~\I.Q' 

(1) 'l11b61'WEJuruVJ11 'U'j'\.Jvf11 '\.J 
"' 'U 

(2) b?!'UEJU ruVln1 'W'j'\.J~?!1lJ1'jfl~1 b 'O'U tl1'j 1~ 
"' 'U 

(3) ~\l?llJ~~Ji1'WbbG1~ b~El nifi~1 b 'W'Utl1'jb ~El 1 m~fl11'1B'U'lJB\IUqjVl1 
( 4) I'J'j'J"iJ?!B'U?!lJlJ~Jj1'Ubb61~~1 b 'O'Utl1'j bbflUqj'Vl1 b~B 1 m~fl11'1B'U Vl~B~~'lJB\Ifl11'1B'U~ 

Krulik and Rudnick (1993: 35-57) n~n1ri\1~1~'U~'UiileJ'U'lJB\Inn·mnuqJVl1'Vl1-:J 

AWiilP11?!1'1111:W~1~'U~'WiilB'UbbD\IbU'U 5 ~'W~\II'lB 1 LJ-d 

(1) ~'W~ 1 ~'Utl1'jeJ1'UbbG1~tl1'jfl~ (Read and Think) b'IJ'U~'W~Utlb~tJ'W1~81'UoUB 

Ut1JVl1~A11lJ"i11tlfl1~1 61~1\lf111lJi1lJ~'W5 bbG1~iJnri\161ti1'Utl1'jtU~Ai11tJA~\Itl'W 1bf1'j1~~Ut1JVl1 "11\1 

uruVJ1"i1~'\.J'j~nB'U~1tJoU'EJ b oVl"il"il~\lbb!;l~r\'nm~B ~'j'JWl'Ue.Jn"iJvh 1 'IX bn~m'j 1 'lllb'll11~ 1 'W~'U-dun b~tJ'W 
"' 'U 

ifim'j bb61~n~11ri'lut~JVln1 'Wm~n'lle.J\IIil'Ube.J\11~ 

(2) ~'U~ 2 ~'U~1'j'J"iJbb61~11\lbb~'U (Explore and Plan) 1'W~'U-d'\l'm~tJ'U"il~li1e.J\I 
i bf"l'j1~~ bb61~i1''~ bmn~~.u e.JlJ61~ii e.1 ~1 'WUf1 1VJn 'j'J'\J 'j'JlJoUe.JlJG1 Yl"iJn'jrun1niBlJ61~iie.J ~boW t!\l~e.J'Vl~e.J 

"' 'U t)~ 'U 'U 'U 

1,Jb~e.JlJ btJ\IoUe.JlJmoU'nn'UA1n~~b~~ b ~EJVlnrl'nlile.Ju~ bU'U 1 LJ1~ bbi1111-:Jbb~'Ub~mbnuruVJn1~tJ'I1n bm 
'U 'U "' 

-1JeJlJ61~:We.J~m?!~n,:ntJ'Wbb~'Um~Vl~eJ'j'\.Jbb uul'ln'l., b-d'U bb~'U~\1 lil1'j1\l mnyj Vl~mn~m~'\.J'j~tle.J'U 
"' "' "' I 

(3) ~'U~ 3 ~'Wtl1'jb~BniTitl1'jbbflUqjVl1 (Select a strategy) 1'W~'W.fl~bbflUqj'Vl1li1eJ\I 
b~ eJ nifi tl1 'j~ b VllJ 1~ ?!lJ~?! ~ bb1'161 ~'U f"l f"l61 "i1 ~ b~ B n1i1fi tl1 'j bb flU flt Vl1~ bbl'l nl'l1\l tl'U 1 '\.J bb61 ~ 1 'U tl1 'j 

' ' ·~ 

bbflUt1JVl1Vl~\l Ut1JVl1 m"il"il~ii mTu1 b81Vl611 tJ 1 ifim'jbbnu t1JVl1lJ1'\.J'j~ ~ n~ b ~mbMJqJVJ1,1'Unt~ "11-:J 

i6m'jbbflUfkJVl1bVl~1.Q,!'U 1~bbri tl1'jfl'UVl1bb'U'U~'\.J (Pattern Recognition) tl1Tvl1~e.J'Utl~'U (Working 

Backward) tl1'jfl1(>1b(>11bb61~\il'j'J"iJ?!eJ'U (Guess and Test) fl1'jbb?I~\I'U'Vl'U1'Vl61lJlJ~Vl~eJtl1'j'Vl~61eJ\I 

(Simulation or Experimentation) tl1'j611'\.J 11'\J'j'JlJ Vl~eJtl11'1JtJ1tJfl11lJ (Reduction/Expansion) 

tl1 'j bb "i1 \l'j1 tJ n 'j ru eJ ~ 1\1 b tJ 'U 'j~'\J 'U (Organized Listing/Exhaustive Listing) tl1 -s1 '\X b Vl ~ ~ 61 b '8 \1 

\il'j'jfl\"11611i11 (Logical Deduction) bbG1~tl1'j"'11bb'Utl bbD\IbbtJtl 
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(4) ~'U~ 4 n1')A'U'Vl1A11?18U (Find an Answer) b~m<U'11"iltlfll'Vl1bb~rb~8ni~1'Wm') 
bbnil ru'Vl11~mr1 irn b~~'Wf1T;i\J~tJ~~:w1ruA'11?18'U~ btJ'W1 tJ1~ 1 'U.rr'Wiiirn b~~'Wm~~\lij8tJih'T~~1~ 

"' I 6,J 

i5m')'Vl1\lflru l?ll'l11611?lft m~:wl;\l A11?18u~~n~8\l 15m-a'Vl1\lflru l?ll'l11611?11 rhh~ ne1u 1 LJ ~1 v~'U~l'U 
CU I d.9 

IU 0 d Q.J 0 ~ =. I IU""" """ ~ d """- Jt 2.J d 
'Vlfl~~n1~f11'U1bl.J bfl~1fl'\J"il1'W1'Wbl'l:W 'Vlf"l'W~:Wbb(;l~bf"l~rll'W r!:W'UI'lb:WmW1l bb(;l~'lfl'ilArul'lb'\.JeJ\l\'l'W '1l\l 

\1~~8\lm~ ~ m~tl1~mruri1 ~-1~ r\'1'W1 ru~ e:J-11-hl VI\ V!m~r~:w 
'U 

(5) ~'U~ 5 m~:W8\ltJ8'Wbb(;l~'il~1~t:.J(;l (Reflect and Extend) ~1A11?18'U~1~:w1'1it:.J(;l~ 

~8\lm~n~8\ltJ8'Un~u 1 tJEJ\lm~u1'Wm-a~1-ut 'Wn1d"bbnilflJ'Vl1 bvl8'Vl115m~~1-ut 'Wfl1~V!1A11'18'\J~ 

~n~e:J-11 'Vl:W bb(;l~'t,h bm15nT;i~1~:w1;\lA11?18U~~n~8\l 1 tJtJ-a~~nl?lbm 'Wn11bbnilru'Vl11 'W?lm'Wm~ru cu ~ q v 

:W8\lf111:W~:W~'W'th~w-J1\loUmVi"il"il~\lbb~~m:w n1d"'il~1CJt:.J(;l~'lfl5~1~ m-a~"il1d"bl.J1t:.J~~Y'It5~1~ bb~~m-a 

r1 ~1\l r1 ~~ ri'il 1lJ V!1~ ti 1 ri'W 1\1\1 1 noV' 8 'iJ fll'Vl1 b~:W 

"il 1 n.rr'W 1'18'W 1 'W m~ bbn'iJ ruVJ1'Vl1\lfl rul?l mr~l?l1oV'1\l~'Wr!1m~~61~tJ1~~\l.Q 
"' ' 

(1) ~'Wvl'1m1m<U'11"ilu ruVJ1 bU'W~'W\P18'W1 bm1~~-u ruVJ1 hw~"il1~ru1~\l~~8\lfl1d" 
"' v 

.Um.m~n1V!'W~ 1 Vf 11:wvr-1b~8'W 1 'ilb~e:J:w 1~-1~\l~~8\lfl1d"nu.Ve:J:w(;l~rl1V!'W~ 1 Vf 
'U 'U 

(2) ~'W11\lbbt:.J'Wbbnu ruV!1 b u'W~'W\P18'W~~ b~~'W~8\l~\111ru111\J~ bbnu ruVJ1~1 v15md" 1~ 
v " "' 

bb~~ bbtlDfll'\1!18 ~1\l b 1~m ~8:w 1~\loV'm.JmoV'1nur111:wib~:w bb~111\lbbt:.J'WbbnilflJ'Vl1 

(3) ~'U 1?11 b 'W'W m1 bbnil fllV!11?11:w bbt:.J'W~11\l H ~'Wdb u'Wm-at?11 b 'W'W md"l?ll:wi~~ b~ e1m Yle1 

bbtlDfll'Vl1 \J'Wm~Yi'-1r~1:w1~tl'Vl1A11P18u 1~ 

( 4) ~'W1P111\Jri8U fl1d"bbflUru'Vl1l1A11P18U~1~G1:w b V!IP1G1:Wt:.J(;l bb(;l~tln~ 8\l'Vl~81:W 
v ' " 

fl(;l ~'Vlm 'U m-abbm "il'Vl ~uru'Vl1'Vl1\l Aru\Plf"l1G11?11b u'U bf1~8\lijmh•1ru~'li1 tJ 1 'W m~ bbm "il'Vl ~ 
' "' "' 

uru'Vl1 ijiJnm-a~n~1flru\Pl f"l1G11P11'Vl~1Vvi1'W 1~~mn bb~~'t11 b6'1'W8fl~ tJ'Vl6~'tJ1m1-n 'Wn1d"bbtlb"il'Vl~ 
"' ' 

u fl1Vl1'Vl1\lflru1Plf"l1G11P11ti'VJmnVJmCJ 

Sheffield and Cruikshank (2000) 1~ bG1'W8fl(;llTI~1 m 'W fl11bbtlb"il'Vl~tltlJ'Vl1flru 1P11"11G11P1~ 

11 5 tJ~~fll~ ~e:J 

(1) bmbb~~\P111"il?l8U (guess and check) 

(2) A'W'Vl1bb'\JU~LJ (look for a pattern) 

(3) b~CJ'W11CJ(;l~bBCJ~'il8\lh'Vl~ (make a systematic list) 

(4) G1~1\lbb~~1oUfl1')11~~U'Vl~8L:Wb~~ (make and use a drawing or model) 

(5) rl1~~~\l~bU'W1u1~ (eliminate possibilities) 
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bbtlUt1JVl1YI1>1flrul?ll"116'11?1~ ~>1-Q 

(1) CJYILilfibmbb(;l:tl?l~TIJ?Ie:J'U 
' 
rn~ bbtlU t1J Vl1YI1-:!fl ru 1?1 1"116'1 1?1 fl~ CJ 1 i ~Yiliifi b~ 1 bb(;l :t 1?111~ ?ie:JtJ b ~'W n 11-Yl~ 11ru 1 

.tfe:J~61 bb61:t b1e:J'W 1 "V~1>1 61 ~uruvt1rl1Vl'W~ 1 1X e-J?I~e-J?Il'W nuu~:t?lu n1~ru b~~~ b~ c.Jl-ife:J>1111~11.Ub U'W ~ I v 

fl~B'U 1 'W fll~fll~ b~lfl1\?le:J'U'Ue:J>1U ruvt1 bbi1ll?l~l 'il?le:J'U flll~b1 fl~ e:J,:j fll1:W b1 f1 ~ B-1 n fll('l b('ll1 ViJJ1('1 CJ 
v ~ ~ 

m~ CJ'I.h:t 1CJ"VtJ'il1f1fll1~ 1:Wb1n~e:J>1"lle:J-:J m~ b('l1flt>1 bb ';jf16l 1 off b U'WoUe:J~fl1 'Wf11~?1~1>1me:Ju 1 'Wf11~bmflt>1 
~ I ~ 

~e:J 1 u~llfll1~oU~b~'W~'Wbb61:tboU1~>1fl11?le:J'U"lle:J>1Uruvtl1~ b~l~'W f11~bm~e:J'lb~1e:J~1'llJ 'Vll?le-J61 iHii?tYI1'l 
v ' 

b~e:J11X~'l~b~1boU11nrKfi11?le:J'U~~e:J'lf11~mn~?l~ 
' 

1 'WUt1Jvt1~ b~ CJloUe:J>1nu f11';jf1~fi1'Wltw b~m11vt'W~ bb 'WlY11>1 bbfl:tifim-;jf1~fi1'Wltw 1~ 

bbi1l1 'W m~vt1f11 1?1 e:Ju m'll1 offm~u~:tmrul"iT~1'W1'W ~1>1 11 ,Xij 1"111nrK b~ tJ>1-oJ'1'Wl'W b~1Jvt1..h CJ -o51'W1'W 

b~~~u -o51'Wl'Wb~~~e:JCJ vt~e:J-o51'W1'Wb~~~'W1 bb~1bb~mru bbi1lu~:t~1rul"111?1e:Ju~1nn11f1~1"11'W1ru 

e:J~1>1fl~1l1 ~>1?11~1~t~~1 b iJ'W m~ 1~l"ie:J'WoU1'l1l~b ~ln11m~f1~1"11'W1twl?l~'l1 u'WVinl"l11?1e:Ju~1~~1n 

fl1~U1:tmrud11 flll?le:Ju~1~'il1f1 m~U-;i:t~1tw~~'1h c.~1 1X~e:J>1 b~wn~"VB>1fl11?le:J'U~ ~e:J>1fl1-;i bbft ~ 
?llm~b1111mb u~CJu bVltJ'U nufi11?le:Ju~1~'1llnm~fil'Wl rum~LJ n~ b~BI?l ';il'il?le:J'Ufll1~ bU'W 1 LJL~'Ue:J-:~ 

1"11 l?le:Ju bb61~ 1 'WU ruvt1U1..:Juruvt1 e-J(;l~1nm1'Ll~:t~1rul"l11?1e:Ju?l1~11t~111m 1 off bU'WoUe:J~611 'Wrn1vt1 
v " ~ 

l"lll?le:J'U~~e:J,:Jfl1~1~ 

(3) CJYililfib~CJ'WJn~Vl~e:Jbbe-J'WJn~ 
' 
~nc.~m~1'Wm~bbnuruvtl'Ue:J>11!nb~CJ'Wll.tfe:J-oJ'1n~'il'Wm~vi'>1b~e:J11nb~CJ'WA'WbflCJnum~1 

v ' 

bb61:t61 ru f( fl 'e!tU Yll \l fl ru 1?1 1"1 1 ?I 1?1 ~ b~ n b~ n 1"1 e:J'W.U 1\l'il :tlJ fl11~ CJ 1 mhu 1 n 1 'W f1111-1l'61 ru f( fl'e!tU b ~ e:J 
v " 

bbnu ruvt1m 'l b~ e:J n~ ~Yil'l'Vi~ >1~ b U'W ~u Li~~~ n'"i1 ~e:J m~ 1 off n1~ bbfl :t bbe-J'Wf11~6\'1wru. b~ n b~ n ?11~1 ~t~ " ~ 

1-1l'n1'e!1~ bb YI'W~l CJ~u fl1~ 1 'W m~u'WVi n.tfe:J?I'W b Yl?fb~ tJl nu m1 bbnUruvt1 b~m~ nlll~flll:t~'W ~'l~ 
~ " ' 

bb 'Vl'W~l CJ1Ufl1~ bb61:t bbe-J'Wfll~ ~~ b u ~ CJ'W 1 u b u'UI'i'l b61"ll bb61 :tiJ~'il.ue:J ~1>1~'WYI1\lfl ru 1?1 1"116'11?1 ~nl~b ~ CJ'W 
~ 

m~Vi~mbe-J'Wfl1~'1h CJ1 Vfboffl1'1lu ruvtlL~~l C.J~'W bb61~U1'lflt'l?l1m';ib1vt11"lll?le:Ju'UB-:JuruVilL~('lCJ(?l';j-:~ 
v v .., 

"" .. <V 

'ill n b "V tJ'WJn~Vl~B bbe-J'Wfll~'W'W 

( 4) CJYililfi?l~l'll'i'l bb 'U'U 
' 
1'11 bb uu~u eJ ~~1 n~1 tJ 1 'W fl ru 1?1 1"11?11?1 ~ 1'11 bb uullu ~:t 1c.~'lltJ6\'1vt-ru m~ bb nu ru vt1~ 

~ v 

rl'Wbflmb61~ hlA''Wbfl tJ 'l!n b~CJ'Wfl1~'il:t 1JJ-rum';im:t~'W1 m -1l'1'11 bbuu~bvtm:t?l~1 'Wfl11vl1fl11~ b .U1h 
' ' ' 
bb61~n1vt'W~ bb 'WlA~ 1 'Wfl1~bbnUt1Jvt1 b ';i1?11~1~t~1 off~'l~1'l11 'Wfl11?1~1-:JI'i'l bb uu"VeJ-:~?Im'Wm~rutlt1Jvt1 

(5) ~Yinififl'llJeJLJ~u~ 
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rna~'lihrvh b tltJ~'Vlcr15bbn\J tlJVITth~ b.fl'Vl'VIti.:J~ btltJ 1 tlml.lo~~l.l"UI~ 1~CJtl n~m'\1 
v'hrd111 ne:JtJ 1~b'!:itJrn1l.l~~b5CJ(j)bbm~tl~::;ru\91 b~e:J1 ~btltJm'V'l~1l.l'lle:J'l'l1tJ~v'h btltJ~'Vlo15~~~'01 

1 ~'l!n b~CJtJ 1J\'fi(j)~~t.~m~m::;'Vi'1bb~~'Vi'11 ~:w e:J'l b ~t.~m'V'l'lle:l'l?lmt.~ m~ru~ b tJtJ<j'\J(j'j'j:lJ l.rr11~~1CJ 
" 

( 6) CJVlDi~ LL 'OJ fl bb ~~11 CJ fl11Vf~'€lfl1'=j~~l\1~111\J 
' 
fl1~ bb '\) n bb ~'!~1 CJ fl1~ bUt.! fl1~'111 b?lt.!e:l ~'!~ b~CJ1-rr e:l'l fl'\.J fl1~ bbtltJ t1JVI1 1Jl bbrl orr e:llJ ~~ 

n1VftJ(j)mru~1'~1 ~ bn(j):fftJ~1n.rre:JlJ~~n1VItJ(j) 1(j)CJ'I11 b?ltJe:J1 ~b tltJ~~'\.J'\.J ih~ bu CJ'\.J fl~'\.Jtl1tJbtltJ 
VI:!Jd (j)Vf:!J U e:J'lflt.!f11~ b?ltJBJlsffe:JtJ m~'\11 b?lt.!B 1 'U ~'\J \911~1'! b ~B 1 ~ m~'i/1'\11~11.!11 offtl ~~ bCJ'IJU~l n 

" " 
.rre:J:wfl'Vi'11Ji'?ll.J'\.J~ru m~bb ~ mb'\J'l'jl tJ f)'l'je:JI'\1'111 b?I'Ue:le:l~l'lfl~'I.Jti'1'U'Vln'\J~~b~'U b~e:Jilmru~l'l '1 ~~::; 

'U 'U 'I l 

'\11 b?I'U BlJ "iJl'U 1'U "iJ1 fl (j)Vf ~B eJ1 ~ '\11 b?I'U eJ b V1 CJ 'l'\.J 1'!~ 1 tJ f11~~ "iJ1 b tJ'U bbfl::; b V1 CJ 'l'V'l f)~ f) f11 ~VIl f1'1 \91 B'\.J 'lJB'l 

-u t1! Vll n1 Jl 

b tlt.~m'j~(j) m~'\111 n'I.Joffe:J:wfl~ b~ CJ1-rr e:J'l n'\.J \Jru Vl11 ~ b tl'U ~~'I.J'I.JiJ~~ b u CJ'\.J 1(j) eJ'I11:w 1 " ~ 

b ~ tJ 'Ufl 'l1 'U \911'j1'l'1J1 tJ 1 ~:WB'l b ~'U Ad l:W~:W~'U 5'1J e:J'loffe:Jl.lfl ~'l'\111 '\J ?J f11~VI1 f1'1\91 B'\.J~~B'l fl1~ f11~1 .if 
" " 

CJ'Vlol5?1~1'l\911~1'l1 tJ f11'j bbtltJ ru'VI1'V11'lfl ru\911"11?1 1'11 iJtl~~ b~'U~fld ~Vi'\J1'jtlJ1 ~'l.n ' ~ 

(7 .1) ?~~1'l\911'j1'lb~mb?l(j)'lmru~1'~1 ~btl'U 1 tJ1Ji'~.:JVI:w(j) 

(7 .2) ?~~1'l\911~1'lb~mb?l(j)'lmru~b'LJ'U 1 '\J1Ji'm'lmru 

(7.3) ?1~1'l\911'.i1'lbV1BA'UVI1fll1:W~:W~'U6'.i::;Vfl1'loffeJ:wfl 2 'IJ{j) (V1~1J:W1nn11) 
'U ' 

(7 .4) ?1~1'l\911'.i1'l b ~BA'UVI1'l!CJvi'11 tl'1JB'lfll1:W~:W~'U5 

(8) tJ'Vlo15AtJVI1bb'\.J'\.J'jtl 
' " 
bb '\.J'\.J~'\J b U'U~'l~'\J~l nn B~1 tJ5'j'j:lJ'IJ1~ bb~~ b Ut.!~'l~l.J11~~?1~1'l:ff'U bb '\.J'\.J ~'\J btl'U 

?11~~~1rl ru~ bl'i'UoU(j) 1 'Ufl ru\91 1"11?11'11 fl1'.iA'UVI1 bb~::;m'.i 1 off bb '\.J'\.J '.itl?l1l.l1'.it1'\J '.i~CJ ni'11Ji'B ~1'! nl1'l'll11'l 
v " ' 

1 'U m~bbrlDt1JVI1'V11'lflrul'11"11?~1'11 b~ n b~ n 1 ?11:lJ1'.i11A'UVI1 bbft::;'V'l'.i'.iru'Ul bb '\.J'\.J~tl1Ji'~1nm'.i~B CJ~ n\1 (j) 

f11'.i b~t.! 1:W''I.J~Bn 1 'U~::;~'\.J'\J'.i~tl:WPln~l b~f1?11:W1~11A'UVI1 bbft::;v5'1.J1CJbb '\.J'\.J';i'\J'1JB'l"il1'U1'U b <d'U 2, 4, 6, 
" 

Q.l ..<:::.lt dd ~ I 0 ..::::,.. d CV d C:0: 

8, ... ; 30, 27, 24, 21, ... tJf)b~CJtJ'Vll.J1~.f111~?1'lf111~~'V11f1'\Jfl'j'~l.Jbf)CJdf)'\.Jbb'\.J'\.J~tl'Vlbtl'U'U1:Wli';i';il.lbb~~ 
' " " 

ilmll.li'I.JiB'U 1Jl~n11 

(9) tJ'V15l5btl~CJ'U:W:W:WB'l 
' ' 
m'.i b '\J~ tJ'U:W:W:WfJ'l(j) b Vli1B'Ul1 b U'Ubb 'Ul'Vll'l f11'.iA(j):lJ1 n n'11~~::; b U'UtJ'VllilTI CJ'Vlo15d 

'I '\J 'I 'I 

'\.Jl'lVib~CJn "Vf~(j)A(j)fle:J'U" (breaking out) b'V'l';i1d1~bbtlDtlJVI1~e:J'l'VI~(j)fl(j):lJe:J'lDtlJVI11 ~"aeJ'I.JJi'1tJ Vll 

15 Vl1l.l:W:WB'l'llm\Jru'V111 Vi:W ~'lBT'il bbtl~mbCJn 1 '\J~1n15'\J n~o~~:wm 
' v 

( 1 0) CJ'Vlo15iJn~.:JDruVI1~fl~1CJfl'U ' ~ 
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~.~mt:-J'Uru n'U u ru'Vl1~-:J'Vl~-:J~er 1.1.nu ruvnm1m~v'hfiB m':i~'OJ1'j,' ruThu n1'Vl1d 
v v 'U " I g~ 

A~ 1 tJ tl'UU qj'Vl1~ !.A tJ l.l.tl:Ul nmJ'Vl~B hJ fl1 L tl'UU qj'Vl1~ A~ 1 tJ tl'UU qj'Vl1~ LA tJ LLtlll1 nm,1 'Vl~Bii'U1-:JG'i1'U 

'lJB-!!U qj'Vll A~ 1 tJ tl'UU qj'Vl1~ LA tJ I.Ltl:Ul nB'U ~ bbtlU qj'Vl1~ mfi~Vl'U Vl1'U~-:J15n1~'Vl~q ~Vln15~ I. A tJ 1-if 
! 

bb!;hvhn 1ru1 b ~ e:n.11:WTU ':i~ ~ n 1>11-if null qj'Vll~ rll~ 'I bt:-J ;zJ f1j eJ ~ 

(11) ~Vlo15vhuqJ'Vl11 '1X~1CJ'Vl~mbu-:Jbtl'Uu'1J'Vl18ew 

Uqj'Vll'Ul-!IU qj'Vll~b 'VliiB'Ub tl'UU qj'Vl11 'VllJ ell 'OJ b tl'U~ltJ'lJ'Ul~'lJB-:J-o51'Ul'U'Vl~Bfl111J 

sa''UiB'U'lJ B-!!Uqj'Vll f11':iVllU qj'Vl11 'IX~l CJ(;l-!J'OJ ~·1h CJVll 1 'IX~llll':itl rll'Vl'U ~ bb 'Ul fi~ 1 'U f11 ~ bbtlU qj'Vll bbf1 ~111 

bb 'Ulfi ~J'Um1-if bbnu 'lJ'Vll~ rl1'Vl'U~ 1~ 15m':i'Vl~-:J1 'Um1vhu '1J'Vll1 'IX~1 tJ fi e:1 nTm u~u 'lJ'Vlle:Je:J n b tl'U 

G'i1'U 1 'Vl~e:J b~:W~'U~ltJU qj'Vll~iJ ':i~~'Ufl111lsa''UiB'UU e:1 tJf1-!! m1vhu qJ'Vll1 'IX~ ltJ~l:W1':it1\Jl:wl1-if b ~ e:1 1 'IX 

~11l1itlA'U'Vl1bb 'U'UiD'lJB-!!A11>1BU 1~ 
" 

m~ LLnu '1J'Vl1~1 CJ15dm~v'h 1~ tJ6'11lll~ 1'11 Lb tJ1 Lb Vl'U -o51'Ul'U~1lJVl~1u 1"11 bbf1 ~61~1-:J 
ml:w~:w~w5'lJm.Um..J"' 1'11-:J1 m:w b~e:J'U 1 'll~U'1J'Vl1rl1'Vl'U~nul'll bb tJ1~~:w:w~~'U bb~T~"'ll':iru1'VllAll'le:Ju 

'lJ e:J -:JU ru 'Vl1 "'ll n Allll ~ll ~'U -5~~ ~~-:J~'U u ru 'Vll'U 1-:JU ru'Vll~ 1111 ':itl61 ~1-:J fll11l ~ll~u-51 'U 1'\J ~:w n 1 1~ 
v v v '\J 

"' 
f11 l>le:J'U'lle:J-:~~:w m1\J'U 

(13) tJVl5151'lXb'Vl\9lt:-Jf1 
' ' 

m1 1 vr b 'Vl~ t:-J f11 'Unl':i bbnu 'lJ'VllVll~fl rul'l f'llG'I \>1 ~ ~, u'U m1 1-rr-rr m.Jfl 1>1 ~~ 1 ~ n l'Vl'U ~ 1 'U 

u ru'Vl1 t:-J 'U1 n n u .Ue:J fll11l ~~Vl ~1'\J:Ul n e:J'U b tJ 'U b 'Vll'lD -:Jri'u 1 tJ G'l t:-J fl~-!! b tJ 'U f111'l e:Ju 'lle:J-:Ju ru'Vl1 bbfl ~il n 1-if 
v '\J 't 'U v 

"il:wnutJVlo15B'U 1 

(14) tJVlo15vhE!e:J'Un~'U 
' 

CJVlo15vh fJ e:J'U n ~'U b tl'UCJVlo15bo~ ~~~-:J611:w 11t1tJ 1~ tJ n 1'11-ifn'Uu ru'Vl1'U1-:JU ru'Vl1 
'I 'I 'I v v 

1~CJ L~ll~'U "111 n~-:J~u ru'Vl1 n 1'Vl'U~ 1 'IX Lb~l'Vl1m1:w b ~e:1:w btJ-!!1 tJG'i~~~u ru'Vl1~ e:J-:J m1 v'h 1~ fie:J'U.U1-:Jm n 
v 'U v 

LLI'il1 n1 1 b~ll ~'U~ "1111 ru 1"111 n ~-:J~u ru'Vl1~ e:J-:Jn1':ibb~ l'Vl1A111l b ~ e:Jll btJ-!1 EJe:J'U n~u1 tJ~~ -:J~U ru 'Vl1 
v ' 'U QJ 

n1'Vl'U~ 1 '!Xv'h 1~~~ tJf1l1 b U'U tJVloi5~iiArufi1ii11w~'u\Jn b1CJ'U 1 'Uf11ib1CJ'U~ btl'Ui5mi~'IJ1f1'um~ 1 'U 
, " \1 0~ 

m1"1h tJ 1 '!Xtrm1CJ'U 1~~WJ'U1i1n"N~m~ 1 '~XL 'Vll'lt:-Jfl b tl'UCJVln15m -ifmifi~1bA~1~~'0J1n~f11 u'Vl1L'Vll'l 
' ' ' 

m:w1'll1m':i f'l'U~~w.J'Ul'Vl~n~\>11, (2537: 7) 1Ji'bG'I'UmVlfl'Wflm':ibbm"'IVJ6uru'VllH~~d 
'U 'U v 

(1 ) b Vl fl D fl m 1 e) 1 'U h Vl ~ u ru 'Vll Ill ~ ~ e:1 -:J e) 1 'Ubb LJ ~ l 1 1 fl 1>1 B 'U tl n ~ e:1 ~ e) 1 'U ~ 1 b ~ e:1 ~ 'U 
v 'U 

1"1JA11:W ii11rlqj'lJe:l-!lb'OJVl~l1f1~1l~-!lb~e:J~B~ 1':i e:181-:Jl':i 
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(2) b Yl fll'Jrm11 1-1i'f11md.J lil~#Je:J,:{~ n1-M'btl'Wfl'Wmd.Jbn'l md.J5'l'IJ"J~b~'Wrlrri't1J';h-de:Jfll1d.J 
I 

'Ve:J'l hYl~Ut1JVl1~'lVld.J~J'Wi'J~\9le:J'W \9le:J'Wl~btl'W~'ln1Vl'W~ 1-M'bb~~\9\e:J'W 1~ btl'W~'l~bliJYl~md.J Vl~e:J 11ilYl~ 
"' \9le:J'lfl11Yl11'U 

(3) b YlfltJflfl11l1~m~'\.J'J~fle:J'U bliJYl8'ut1JVl1 b~mh 1-M'-dam1d.J 1 'W hYl8ut\jVl1oU~blil'Wbb~~i'J 

m1d.Jb tl'W1'\.J511d.Jd.J1n~'W 11 n b~tJ'WVlm tJflwil ~ b -1i'111iloU'e:J m1d.J'V e:J'l1 OJYl8u ruVl1 b~e:Ji'Jm~Vl~e:J bb(;.J'Wm~ 
~ v 

'\.J1~ne:Ju 

( 4) b YlfltJflfl11bb~'l hYl~ 1~m~d.Jiil1fl bliJYl8'ut1JVl1~1:J~uia'Wbb~~ 1-ff~lb~'Vr11'!JBtJ 1 na'W 

bb~lrlBtJbb~'l bliJYl~UtuVl1~rlB'WoU1'l~'UiB'W~'W 1-if~lb~'V~i'Jrl1d.J1fl~'W b~B 1-M'11m~tJ'W~fll1d.J bb '\.J~ 
v 

( 5) b Yl fl iJ fl m1 bb '\.J ~ fll1 d.J bb ~ ~ 6'f 1 '\.J fll1 d.J b tJ 'W '\.J 1 ~ 1 tJ fl ~ ru ~ n ~cl fl1 fll 1 tJ n1-M 
q v ~ 

11 fl b ~ tJ 'W 6'f 1 d.J 1 'J tl fl ~ l b fl 'J 1 ~~-if B fll1 d.J ~ b tJ 'W ~ 'l fl1 Vl 'W ~1-M' n 'U ~ 'l ~11il Yl8' #J B 'l fl1 'J Yl 'J 1 'U l1 

i'J fll1 d.J ~d.J i'W B fl'W B ~ 1 'l1 'J liJ ~ i'J ~Yl1'll 'Wfl11Vl1fl1\9lB'UVl~B bbmliJYl8U tuVl11~~l CJl5l~ 1~tJ 
~ v 

oUBB ~1'l~'W 1 bb~#i'B'loU~ blil'Wbb~~~~~d.J ~Bfll1d.JVld.J1tJ 1~~\911d.Jblil\9l'W1'VB'l 11iJYl8'Ut1JVl1,!'Wbb~~Vl1l5vh 
VlmtJ 1l5Lvh~lil~6'f1d.J1'Jtlfl~ 1~ b~B 1-M11m~tJ'W 1~LYlfltJflfl1'Jb~tJ'WVl~1tJ1 ~'IJbb'U'U 

'\.J~'V1 b'W1lb8'Wt:-J~ (2533: 21-71) 1~b6'f'WBfl~tJYlm 'Wfl1'JbbnblilYl~UruVl1~'l~ 
' v 

(1) n~~YlBb~1bb~~\9l'Jllil6'fB'U b U'Wfl11~1il11tJ.noUm;Jmb~~b1e:J'W 1-v~1'l "1 ~Dt1JVl1rl1Vl'W~ 

bb~ l fl1~ b~1 A1 \91 B'U'VB'lD tuVl1 Vl~'llil 1 nJ'W \91 'Jllil 6'fB'U fll1d.J tl fl #J B'l ri'11:Jtl fl #J B'l tl fl1~ b~1l mJ 1~ tJ 
v ~ ~ 

v v 

m?l t!Yl'W\i1'W'VB'l b Vl\91 t:-J~ lil 1 nm1m~ b~1fl~'l bb 1n ... ' 
(2) n~ tJYlBfl1'Jl1~fl1~ b tl'W fl1'J bb6'f~'l6'f m'W fl11uJ'VB'l-ilenJ~~hYl8 fl1Vl'W ~1-M a a fld.J1 ' ~ 

bU'W.fl1~ b ~a·1h CJ 1-M'~bbtlDtuVl1i'lfll1d.JboU1 h'LJruVl1bb~d.Ji~~'U vh1 ~d.JB'lb~'Ufll1d.J~d.J~'WB'VB'loUBd.J~ 
~ v v ~ 

~ 1'l1 ~ bb n t1 t1! Vl1vl1fll1d.J b .U111il nu u t1JVl11Jl~1 CJ~'W bb~ ~ fll1d.J 6'f1d.J 1 'Jtl n 1Vl'W ~ bb 'W 1 Vl1'l1 'W n11 

bbnUt1JVl11Jl1l~b ~l~'W 
(3) n~ ~YlB6'f~1'l\91111'l b U'Wfl1'Jbblilflbblil'lfl'Jru~1'l1 ~ btl'W 1 tJ1Jl'VB'l?lm'Wfl1'JtU~Ut1JVl1 

n1Vl'W ~ 1~ m11d.J1 b ~ t!'W 1 'W'JD\911 11'1 b tl'W fl11~ ~'J~'U'U'VB'I-ifBd.J~vl1l-M'd.JB'I b ~'Wfll1d.J~d.J~'WB'VB'I-ifBd.J~ 
~ " ~ 
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(4) nm.JVJ-Bl .U~-nb th bU'W fl1'j1 -ff~1bbi.J'jbb Vl'W~1'W1'W~1llwnurh ~~~~bU'W 1~VJ~uruvn , ~ 

~ bM cnoife:J~ nu ~1'W1'U'\Il~e:l'u~m ru 1~ ~?1~1~m1:w ~:w~w:h~Vl-h~-ifmJc;1~i1 ~1 bb thth1 n fle:J ~ bb~1 
'IJ ~ 'IJ 

Pim~1'Vl1fl1VJe:JU"llmUqJ'Vl1~1nrn1:w~:w~'W~tT'U 

(5) n~ cJVJ~fl'W'\Il1'ji.J bb uu LU 'Wm1Pi n~1-ife:J:w~V1i1e:J~ mi'ii Lfl'j1~~'Vl1fl11l.l~l.I~'Wth~'Vl11~ 
q \1 cu \1 

-if e:Jl.lc;1 b 'Ill~ 1tT 'W bb~ 1 fl1 ~ b~ 1'Vl1 r\' 1\918 u ~~en -;u b ll'W r\' 1 1?1 eru ~ 11 n (9) e:J 'l'Vl~ e:J hJ 11 n (9) e:J '1 f1119l bb~ ~ 6'1 1iJ b tJ 'W 
\1 'U 'U 'I 

1U bb UU'Vl~e:Jnn bflillsVJ"lle:J'loifmJ~ b 'Vl~1tT'W 'Yl11 'VlL\9lfl'1\?le:JU~l"iJVlcJ(9) e:J'l n11 
'IJ ~ 'IJ 

(6) nc;1~Yl~bbll-:~bll'Wmru bll'Wm1bbll-:~uru'Vl1bll'Wmrumnn11 1 mru 'Y111~bb~c;1~mrui1 , ~ 

fl11l.l-tf'~ b "iJ 'WlJ 1 fl~'W b~ e:J'Vl1 rl1 Vl e:JU"lJ e:J~Vl fl mru1\9l bb~1111lJ1~~1'jf1!1'Vl1rl1Vle:JU"lJe:J~Vl fl mru~1lJ tl'W "iJ ~ , , 

119lm'l"l11l.I~-:J b ll'Wfl11?1e:JL.J"lle:J-:JU ~'\Ill 

(7) nc;1 ~Yl~m1 1iL'VlVJ~c;1 bU'Wm11ioifeJ:wc;1~Uru'Vl1n1'Vl'W~ 1 ~bU'Wb'VlVJ'IJ~ri'u 1 ~bi'i~~c;1 ~~ 
'I 'I \1 tu , 

(9)'eJ-:~~?t1'WnL.J m1:w~ bbc;1~i.J1~?1L.Jm1ru~1-:~., ~~bbm "lJUru'Vl1i1eJ~ b ~eJ 1 ml9l'rl'1Vle:JL.J~(9)e:J~m'j 
cu I cu v cu 

(8) nc;1 ~Yl~?t~1~u ru'Vl1~'W 1 'Ill&.! b ll'Wm1?t~1~u ru'Vl1~i11fl'j~?f~1~fl~1~ nuuru'Vl1 b~:w bb~ 
'I v QJ v 

i1m1:w ~~m n11e:m n-J1 VJc;1eJ~~'Wbb LJ~u 'l:J'Vl1 b~lleJeJ mtJ'WU'l:J'Vl1~e:J~ 1 ~~:w~'U~nuuqJ'Vl1b~:w-;u~'Yl11 ~ 

~ bbnuru'Vl1:weJ-:~ b ~'Wbb 'W1m-:~ 1 'W m1 bbnuru'Vl1 b~:w 
'IJ "' "' 

(9) nl;l~Vl~?f~1-:Jbb L.JL.J~11;1eJ-:J blJ'Wm1'V111 ~U~'Vl1lJfl11l.l-tf'~ b"il'Wmnn~'W b lJ'Wm11l1~eJ 
~ bU'W'ji.Ju'j'jlJlJ1bb?t~~?tm'W m1ru"lle:J~uru'\ll1 bbc;1~11ll 1 i.J~~m11 i~eJ 1 'Wn11bbnuru'\ll1 

'IJ "' "' 

' ' ~ .:;::11 i.l Q.J .:::::0. q 0 

?I -:JVl Vl e:J~ n11fll.J?f-:1Vl n1'Vl'W~ 

"iJ 1 n~ fl ~ 11lJ 1-if 1 ~ (9) 'W ?f'ji.J119l'11 flc;1 ~ Vl ~1 'W fl1 'j bb m ~Vl cJ u ru '\Ill Vl1~fl ru (91 !311?1 V11tT 'Wi1 , , "' 

'Vlmfl'Vlc;11~ b "li'W b VlfloUfl m1e:i1'W hVl ~u 'l:J'Vll b ~~'W'j1~c;1~ b~ tJ ~"lle:J~ hYl~ b Vl floUflfl1'j bb i.J~ m1:w bbc;1~ 

?t1i.Jfl11ll bU'Wi.J1~ 1~fl~'l:J~n~ru b VlfloUflfl1111~m'l"li.J1~ne:JL.J l"iJVJc!uqJ'Vl1 ~Vlui5l i~1bb i.J1 bVlfloUfl 

m1b~ CJ'W bbi.'l~~iTI'Y11 b u'W (9)'W ~ bbnu ~'Vl1~1 b u'W (9)'eJ-:Jb~ e1 n 1m ~b 'VllJ1~i.'l:w nL.JU'l:JVl1tT'W 1 u 'l:J'Vl1L.J 1'1 

U'l:J'Vl1i.'l1lJ1'jm~e:Jn1inc;1~VJml9l'Vlm~iTI ~~tT'W~bbrlU'l:J'Vl1~mb~tJ'Wfl~i1m1:wb·ih1-;unc;1~Vl~~1-:~1 mh~ 
~ n~-:~ b ~e:J~"il~i.'l1l.l111l b~ e:J n nc;1 ~VJ5119l eJ ~1-:111 n~e:J-:1 bbc;1 ~11~ b ~1 ~~ b ll'W 6'11'Wiihri'nl1 'W fl1'j~~'U 1 

, 'IJ ·~ 

m1:wi.'l1lJ11111 'W m1 bbnu 'l:J'Vl1Vl1~flru\91!311i.'l \?lnl9le:J ~1~i1i.J 'j~~Vl5m'l"l 
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2.4 fli113J~13J1'Hlb 'L!n1'ab ~b VI~~~'VI1~fliW~f11~~i 

fl11:W?t1:W1':it~1 t.!n1':i 1 VI b Vl\9l ~6'l'Vl1'lfltU\9l P11?!\9l'h U'U b thV!m e~~~1~ruB~1'l'Vl~'l"l.leNfl1':ib~CJ'U m':i 
' " 

?tB'Uflru\9l 1"11?1(91 ~ eg'~ bU'Um':ibb?t\9l'~fl11:w?t1:w1':it~1 'Wm':i 1 VI b'Vl\9l~6'lth~ ne:Jum':il'l\9l~'U h bb6'l~?t':iu1Jl ' . 
eJ ~1'~ b'Vl:W1~?t:w #i''!t!'W'11nm1~m~n b'€Jn?t11m1 1 VI b Vl~t:.J6'l'Vl1'lflnJI'l P11?!1'1~"l.IB·rwmn\i~m~n ~1-.{]CJ~'l . ~ 

?!1UbJi'11CI6'l~ b8CJI91\9l1:W~1-ffB~B 1 'I.J.fl 
' 

unm':iflm~n 1Jln~115·:Jn1';j 1 Vlb Vl\9l~6'l'Vl1'1flnJ(9Jf11[!(91{1l#l'ld 
' 

O' Daffer ( 1990: 3 78) 1m VI'Vl':i1ft'W~b~CJ1tl'U m1 1 Vlb'Vl\9l~6'l'Vl1'lflnJ\9ll"11?t\9l111bU'Uci1'U 
' 

Vl~'l"IJ EJ '~ m1fi \9l'Vl1'l flru (91 P11?! (91~ ;'~ bM e~1-ff'€J'l nu m1?!~1'l-t' mY1'~~'~vi'11 '\.J m11 bfl11~~ bb6'l ~ n11Vl1 

-t'eJ?!1'\.J~t~ n ~eJ'~ ?t:w b Vl\9l?l:w ~6'1 bM e~1 nu bb 'U1 f\\91 bb6'l ~1~m1~~'~~l'~., bM e~1-t'e:J'l'Vl~m1:ww'L!5n'U 
, '\J q I 

Krulik and Rudnick (1993: 3) e:J5'U1Cil1 n111VIbV!\9l~mU'Uci1'UV!~'l"l.l'€l'lL\91Cifl11fl\91 • 

1Ji'119le~1Ji'bbu'lm':ifi\91BBmtJ'W 4 .ff'W AeJ m';if\\9l.ff'W';i~~n (Recall) bU'WVi'n~~m1fi\9l~btl'Wfi1';i:W"l.I1M 
bfle:J'U eJ\9l 1 'WilM b U'Ufl11:W?I1:w1':it11 'U fl1';i';i::;~ n-t'm ~'OJ'OJ~'I fl1';ifl\9l.ff'U~'UI'i1'U (Basic) b U'Wfll1:!Jb-t'1 h ... 
fl11:Wfl\9l':i1U CIEJ \91 b U'U'\.J';idCJ"lJi.hJ1b U1 m 'U:U1 \9lD';i~';;J'11'U fl1';jfl\9l.rr'Ul'l1';inJ~1ru (Critical) b U'Ufl11:Wfl\91 

ffim'Wm':i\9l';i1'0Jb~B:WLCJ'lbb6'l~'\.J':i::;biJwA'n~ru~~'lV!:W\9l"l.IB'lm';ibbnu~V!1 U':i~ne:JuJl1e~mT~1 m':ib~CI'W~ 
fl1';il bfld1~~-t'B:W6'l b~B:W LCJ'l-t'eJ:W6'l b~BV!1fl1\9l'€l'U~iib'Vl\9l~6'lbJi' fl11fl\9l.ff'U?t~1'l?\1';ifl (Creative) b'U'U 

~ ~ ' 
m1:Wfl\9l~iueife:J'L!fl11:Wflm~#ludbu'U~'l'\.J':i~~~~~fi\91Vl~'€l~'W\9l'U1fl1';i~'Ub'€l'l 

b\9le~1Jl-.{] 1911 Vlm':i 1 VI b'Vl\9l~mu'W~1'WV!~'l'1JeJ'lfl1';iA\91~'€l~ b'V!tie:J'OJ1m~#!u.ff'U':i~~ n 1Jl #I'! bb?l\91'11 Vlb ~'W 
' ~ 

1Wl1'Yj~ 2.1 
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(Higher Order Thinking) 

(Creative) (Reasoning) 

... 
fl1~~WU'Wi'i11~ruty1'W 

(Critical) 

Krulik and Rudnick e:J5'U1tril m~fil?lbD'Um~'Ul'\.Jn1~~i'Usii'm.Jbblli~~.rr'U~eJ'Ubb611?1\11 'U 

m~m~ bbtJ mn n n'UVi b~ tJ1 ~~ b ~'U-;hm~ 1 ~ b Vl~ ~~ b U'U~1'U~ ~-n.J.fr'U ~ e:J'U ~'~ bblli n1~fi 1?1-fr'Ui{'U~I'U ' ~ 

fl1 ~ fi 1?1-fr'U 1 ~ 1 'H1Hl.J 1 ru bb~ ~ fl1~ fi 1?1-fr'U 61 ~ 1\161 ~~A ci' 1 V! 1''U n1 ~ fi 1?11 'U ~ ~ ~'U ~ \1 (Higher order 

Thin king) b D'U m~fil?l~e:J~ 1 'U.fr'Ul~l'H1J~l rubb6'1~fll'~AI?l61'h~?!~~l"i 

Alice and Shirel (1999: 114) 1~n~11n\lm~1~b'V!~~6'1'Vl1\lrHU~P11?!~f1111 m~1~ 
' 

b V! ~ ~ 6'1 'Vll\lfl ru \91 1'1161 ~ ~ b u'U ~~'U ~ v111 ~ n1~ bbni:l ~V! 161:w\J ~ru ir n b~ tJ'U >J ~ 1:W 611:w ~~ (1 b .U11 >Ji:l ~ V! 1 

1 bfl'n:::ah.lf~B11-:J bb~A~'U 1 'U flT'HbflU ruvn1~vn m.J~ll'l'ill n nT~ 1 VI b 'V!I'l~A~fl mh"J 1~11 m~ 1 VI b 'V!IY!IAifl'Vll.:J 
" ' ' 

flru ~ m61 ~~'OJ d1fl11:wci'1 ~ ru m'U ri1 tJ n'U m~ bbni:lru'\1!1 
" " " 

'Vl1\lflru~m?t\91TII?ltJml"i't~B\IAtJ~~neJ'Ui{'U~1'UIIi1\11 b-d'U m~~\lbn\91 m1:wibb6'1~tJ~~61'Um~rub~:w ~'~ 
m~ 1 ~ b'V!\91 ~~'Vl1\lflru\91P~161\91 1?t1:J.Jl~(l bb61\?l\le:Je:J n1 ~-rurt\?l t~ 1 iill'\;1 'OJ~ b D'Um~'W\?l'V!~Bm~b ~t~'U n1~ 

' " " 
~~noiJe:Jr\'1m:w'Vl~eJ-ire:Jm1:w~ n1'V!'UI?l1 Vi1 'U'Vll\lflrul'lm?t\91~ 

~191&\m 'ileJ'UbBtJI?l (2551: 26) n~1111 m~1~LV!\91~6'1 V!mt~n\1 m~Bl\IV!~n~l'Ub~e:J ' ~ 

~'UtJ'UoUe:J?t~tJ'ile:J\1 b ~111 b D'U"J~\1 V!~€1 b D'Um~ bb?ll?l\1 bb 'U1fil?lb~tlln'Ufll'j?f~1\IV!~ nm~ vt1m1:w61:w~w:r 
' 

'ile:J\1 Lb 'Ul fil?l Lb6'1~m~?t1tJ~?t:w L Vl~61:w~6'1 m:w Lb 'Ulfil?l n~ Lnruen'V!~Bm1:w~~\IJ'U 1 ~~e:J:w~\1?!1:w1~(1~ 

~ ~ ~'UtJ'Uvt~e:J~\?l fl1'UoUe:J m 1:Wfl11?1 m~ru1~B ~ 1\I?!:W b vt\91 ?t:w ~ 6'1 
' 
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~m'IJ'U~~b~~lJfl1"H'fe:J'Iihm1Pl1~\91ibbf!~b'VlA1 'U 1fl~ (2551: 46) 1 ~Al1lJ~lJ1CJ"tle:J~fl1'j 

1~b~\91t:.JG'l'V11~mU\91Pl1~\91{l1 ~lJ1CJfi~ n1~'Ul'Ufl11~~'V11~Aru\91Pl1~\91{~~e:J~e:J1PlCJf111~~lbfl'j1:;:~ 
• 

bbfl ~ 1 off b ~ \91 ~ G11 'U fl 1a'V!loUeJ 6'1 atJ~ 6'111 b ~ \91 ~lJ ~G'l"tle:J~6'f(li'U fllatW 'Vll~l"l ru \91 Pll6'1 191{'<U 1 floUe:llJ G'l~ rl 1WU ~ 
, .. , '\.1 

1~ CJ b ~\91t:.JG'lm -de:Jl'<il bb6'f~~fi~ bb tn~~ bMtn n'U m111~~ b u'U.U e:1 b Vl'<il'<il ~ ~ V!Gl' n ma.UmrJ1lJm~ ma ru V!~e:J . ~ 

.U eJ~tr'U 6'1'4'U"tleJ~-ifeJ~1tJ.ffim 'U~m'U maru~'U ~ 
'<il1nma~m~ll"ll1lJ~lJlCJ"lle:J~m11~L~\91t:.Jf!'Vll~Aru\91Pl1~191i~mhllJloU1~~'U ~1lJ11tl • 

1 'U f111V!lfll\91 e:J'U Jl-:!CJoU eH Vl '<il'<il ~ ~ -iJe:JI"ldllJ ~Gl fl n11 bb 'Ul ~ 1?1 V!~e:J'Vl ~~~ ~ 1~ 1 'Vll~A ru \91 f116'1 \91 {~ 

6'f:w b ~\916'11Jt:.Jf! 6'fllJI1tl6'fatJf1'1\9le:J'U 11'i'e:J~l~tlnrf!m bbG'l::: bb?li?l~~'U\9le:J'Ufl111 Vlb Vl\?1t:.Jf!11'i'e:J~I~-li~b'<il'U 
, .. 'U 'I 

2.4.2 fl11lJ~;h~ru'!JeJ·!lnT~b~bVIIPI~~'V11.:ifiW!Pif11~!PI{ 
~ . 

ma1 ~ b ~1?1 ~ fl~'Ub U'UlJ11?11~1'U~~~ 1 'Ufllab~CJ'Uflru\?1 fll?ll?li b U'U~'U~1'U"tJeJ~ m1L~CJ'U ~ 
'I 43 OJI 'U 

bbG'l ~ n11i\1 b 'W'U fl11'V11~ A ru \91 f116'1 1?1{ b 111~6'1llJ11tii\1 b 'W'U fl11'Vll~l"l ru\91 Pll?l \?1 n~ CJ'l.J 11 fl'<illfl flla 1 ~ 

b~\?1 t:.Jf! flla bb?l ~·H ~ \91 t:.Jf! ~~~A ru AllJI n n-J1 flla~ ~~h~ CJ'U VII AI \91 e:J'U 1Jl t1 n ~e:J ~ (The National 
, , 'I 'U 'U 

Council of Teachers of Mathematics, 1989: 6,29,81) i'l~~'Uf111~w.J'UIAlllJG11lJI1t11'Um11VI 

b~\?1 t:.JG'l'V11~1"1 ru \?1 fll?l 1?11 b U'U~~~1~ru bbG'l ~"111 bU'U b~a1~ ma1 ~ b ~\?1 t:.J G1'1h CJ1 ~~ b~CJ'UlJi'~ w.J 'U 1 
'I "' , \1 

'Ue:Jmwu e:1 1 'l.J'<i11flfl11'<il~"'i'l <U'mVJ'<il'<il~~ nn bbf!~m1il1b'W'Ufl11 fl11b i!'Um11 ~b V!\?1~G'l'lhCJ1 ~~\~CJ'U dJ • ~ 

b~'U11Arul?1m?~l?1ib U'Ub~e:J~~?IllJTH11 Vlb V!\?1~G1 h'i'B~~~ bU'Ua~'Uu bbfl~~m~lJ~mCJ bbG1~Yin~~ nl'~ 1 Vi 
' 

b'Vll9)t:.JG11'Uflru\9lf116'1\9li?lllJ1ati'Lh~~n\911LJ1m'U?I1'l.J1~'U11Jl (Baroody, 1993: 2-60) ~~1~\Awma 

~w.J'U1~ b~CJ'U 1 Vlb U'U~~~IlJ11t~ b~CJ'U~bbfl ~ bbnuru~1lJi'~'U rfie:J~~w.J'U11 VI b "tJl?lllJ11t~fil?lB ~~~~ b ~\9lt:.JG'l 
'U 'U '\.1 OJ 'I 

bbfl~ 1-db~I?J~fl1 'Unlafi~ ~'<il1aru1~~~'Ub'<il lJl 

?lflll"lal"lru1?1Pl1?1\91{bbiA~'1Jl&i"tle:J~~V!-r;jmlJ~fll (National Council of Teacher of 
~ ~ 

Mathematics, 2000: 29) lJln1~'Ui?lb~ ma1~b'Vl\9l~G1bbfl~flla~?l'<il'l1'Vll~Aru1?1Pl16'1\9libU'UlJ11?11;j1'U . ~ "" 
~~~ 1 'Unlab~CJ'U m1?1e:J'Ul'111Aru\?1f116'11?1i bbG1~n~T:dlma1 VIL~\?1t:.JG1 bbG1~ma~?l'<il'l1'V11~Aru\?1Pll6'11?1i ' ~ 

~'U'<il~ b U'Ubb 'Ul'Vll~ 1 'U m1~w.J'U11 VI Ln~ m1bb?I~~Be:Jnfi~m1:w b -if11 '<ilB'U~n;ff~ b~CJl nutJ 11n!J m1ru1J1 

e:1~1~n11~m~~ bbfl~ lJJ n~11fi~i'1Jll"l ru \?1 m?ll?lin'U m11 ~b~\?1 t:.JG'll1'<il~ bi!'U"tle:J~m11 ~ b~\?1 ~G'l'V11~ ' . . 
Aru1?1Pl1?11?1ib 'Ubb~m:a~i'lu~~if 

(1) 1~~'\J'e:J'U'UlGHflai?l 4 b~'UflTJ1VIb'V!~PH:.JG1ffiVf't1m~CJ'U . ' 



~ I Q 6'Q 

(1.5) b "1ltn1Arui?H"11?fl?11l.lfl11l.l?fl.lb'Vli?J?fl.l~61 

(2) Lm~ 5-8 b,J'Um11~L'Vll?1~61vfl~um1cru • 
(2.1) jjfl11l.lb ·1h 1"il bb61~m11-ifb Vll?1~61 bb uue:JtJumb61~\hutJ • • 

(2.3 l ?1~1-:l bb61~ m1"il?fe:Juie:Jfl1~ b~1 bb61~ie:J 1~ bb~'l'Vl1'lflrul?11"!1?fl?l{ 

(2.4) 1 ~b'Vll?1~611 'Ufl11l.l~~'lle:J'll?l'Ube:J'l • 
(2.5) b ~'Um1mh~ru'1Jm m11 ~b Vll?1~61l1 b u'U611'U~1~ru'lle:J.:JArul?lm?tl?l{ 

v • v 
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(3) bm~ 9-12 ?ftJ'U?f'U'U1Vi'i1m1tJ'Ub~'lltJ1tJVJn'toJ~m11Vi'LVll?1~611~mJ-:J1Vi'i1m~tJ'U • • • 

(3.1) ?f~1'lbb61~1?111"il?fe:J'Uie:JA1~Lm 

(3.2) tJnlil1e:J~1'l~~fi'1'U 1~ 

(3.3) bb?f~'l fl111 ~ b Vl\91~61~?fl.l b Vll?l?fl.l~61 • • 
(3.4) l'l~~'Uie:J b~bb~'l~1C!b'Vll?lbb61~~61 • 
(3.5) eJ1'lb'Vll?1~61b~e:l~1'l~1CJ~1CJ • 

'Ue:Jn"i11n-d' ?t.n1mArul?l!il1?fl?l{bb'V1-:J"1!1~?f'Vl-r:om:w~m (NCTM, 2000: 56) ~'lb~b?f'Ue:J 
~ ~ 

l.I11?11:01'U 1 o l.I11?11:01'U b ~m U'Ul.I11?11:01'U'Vl6i' n?ti?1'HL61~ 1-if L U'U LL 'U1'Vl1'l1 'U m1~~ 1 U1bLm:w nTH~ tJ'U 
d.S d.S dJI '\J 

fl11?f e:l'U A ru 1?1 1"11?1 191{ 1 'U b 'l L1 CJ'U 6/t 'll.I11911:01'U 1 0 l.l11?1 '.i :01'\.J J'U tJ '.i ~ n e:J '\.J ~l tJ l.J11?11 :01'\.J ~ b~ CJl rl'\.J 
~ ~ ~ 

b.Qe:J'Vl1'Vl1'lflrul?l?f1?fl?l{ (Mathematical Content Standards) e:JtJ"l'U 5 l.I11?11:01'U bb61~l.l11?1'.i:01'U~ 
~ ~ ~ 

(1) lil'1'Ul'Ubb61~fl11~1blJ'Ufl11 (Number and Operation) 

(2) v;"llArul?l (Algebra) 

(3) b'.i'll1Arul?l (Geometry) 

(4) fl11l~ (Measurement) 

(5) fl11lbfl11~~im.Jmb61~fl11l.l'l11"il~LU'U (Data Analysis and Probability) 

(6) fl11bbflUb!JVl1 (Problem Solving) 

(7) fl111Vlb'Vl\9l~mb61~fl11Vl?flllU (Reasonino and Proof) 
• 'U ::, 

(8) fl11~e:J?f11 (Communication) 

(9) fl1'.ib~e:Jl.ILtJ'l (Connection) 

( 1 0) fl11bb?f~'l/fl11111L?f'Ue:J (Representation) 
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m~~1~\l~l\ll f'111:Wb~e:J m~CJe:J:w~'-tJ m~L~bbcJ\1 \ll~e:JVJ':il'Ufl1~~VJ~'Uh ~e:J\Im~m'Vl\ll~mh:::ne:Ju 'Vl1fl 
' 

b'Vl\11 ~~~ t~fl'Vl~ flfl1~1il:::vh 1 ~n1~~VJ~'U h hl~VJV'I~1VJ 'Ue:Jfllil1fld~\l bU'U~'U~1'U"lle:J\Ifl1~~m~1'Vl1 
' 'IJ "" 

f'111:WTI'UI"11?f\ll~Bflmnmn"ll1 b'li'U f'ltU\111"11?1\11~ 1Vlml"11?f\ll~ ~.:Jf'l:WI"l1?f\ll~ ~~1"11?1\11{ bU'U~'U 
'IJ "" 

?tmu'U~.:J b?t~:wm~?te:J'UlVlCJ11"11?t\ll{bb~~ bVlf'lb 'U 1~ 8 (2551: 45) n~11'J1 m~AV1e:J~1-:Jri 

b 'Vl\11 ~ ~ ~ e:J b u'Uvh 11il 611A' ru"lle:J \1m~ ?te:J'U f'1 ru\111"11?1 \11{ b V'l ~1 ~ b u'U bf'l~e:J\Iiie:J 611A' ru~tr n b~ CJ'U?t1:w 1~t~ 't11 ~ VJ 
' v v 

~11 tJ1 -til 'U m~~~'U1\Il'Ube:J\11 'Uf11~b~CJ'Ui~\11 'V!lJ ~ 1 'Ufl1~vh.:J1'Ubb~::: m~~1~\l~l\ll 'Ue:Jf11il1ndEJ.:Jri 

\11'U1~ CJii11'Ul'U:W1 n~~'U~'U--h m~?te:J'U 1 ~trn b~CJ'U b~CJ'U~1CJm1:w b off1 he:1 ~1-:Jri b 'Vl\11~~~ fll1fl1~?feJ'U 
' 

bb uu1 ~lil VJI\11 m~?te:J'U f'1 riJ \11 1"11?1\11 {e:J ~ 1\1 b u 'U b 'Vl\11 bU'U~ ~ lil~vh1 ~tr n b~ CJ 'Uri blil l91 f'1 ~~~ ~ e:Jl"ll1 
' 

f'ltU\111"11?1\11{ ?11:1J1~tllilV11i111~~bb~~'U1'Uf1l1b~:IJ 

611t'r f1\11'Ui"ll1fl1~bb~:::m\ll~~1'Um~~mn (2551: 54-56) fl~11~-:Jf'111:W611Aru"lle:J.:Jfl1~ 
"" v 

1 'IXb'Vl\11 ~~Vl1\lf'ltU\Ill"11?t\ll{11 'Vl~ fl?f\ll~bbfl'Uflm\lm~~m~11.ff'U~'U~1'U 2551 1~n1'Vl'UV1m1:w611A'ru 1 'IX 
q 'V ""' ClJ 

f11 ~ 1 'IX b 'Vl (I)~~ b u 'U f'111:1J ?11:1J 1~tl'Vl~ \1~ 1111 b U'U611'Vl~'UtJ fl b~ CI'U Vl fl f'l'U LVJ Cl tl1'Vl'U V11 '~Xb u 'U~l'U 'Vl~\11 'U 
' ' 

?11~~~ 6 ~n~~ bb~~m~'Ul'Uf11~Vl1\lf'ltU\Ill"11?t\ll{ 6il.:Jri~l~lV1~1'Um~ 1 '~Xb'Vl\11~~ 1 'U'Vlm~~u.ff'U (tJ .1-
' ' 

:w .6) tl1'Vl'UV11l'11 11 n b'1CJ'U~e:J.:J?f1:1J1~t~1 '!Xm\Pl~~tJ~~ ne:Ju m~~Vl~'U 11il bb~~?t~tJ~~ 1~e:J~l.:J b 'Vl:IJ1~?t:w 
' ' 

-;u1n !'111:w611A' f11"1Je:J\I m~ 1 ~ b 'Vl\Pl ~ ~Vl1-:Jf'l nJ\Pll"11?t\Pl{~ n~11:W1off1\I~'U ?t1:W1~tl ?t~tJ1~11 
"jj ' ' 

fl1 ~ 1 'IX b 'Vl (ll ~ ~ Vl1-:J f'1 ru (ll m ?I \11{ b u 'U~ fl~::: bb~::: m:::'Ul'U fl1~Vl1-:Jf'l tU \111"11?1 \ll{~'Vl~ fl ?I (I)~ bb fl'U n~ 1-:1 
' 'IJ 

tr n b~ CJ'U-;u ~rib lil \Pl f'l~~~~ e:J1"1l1f'l ru\Pl 1"11?1\Pl~ ?11:W1~tl\JV11ill b -d e:J'Vl1l~ b U'UB ~ 1-:1~ bb~::: ml'U1'U \Pl~ e:Jv-1-;u'U 

?f1:LI1~t~'t111 tJ1 i~ ~ 'U1\Pl'U be:J\11 'U m~ b~ CJ'U i~-:~1 'V!lJ ~ ~\I m~v'i 1-:J1'U bb~~n1~~1~-:~~1 \11 bb~ ~~\I bU'U 

~'U ~1'U"lle:J-:J m~~ n~1'Vl1 m1:w-rl 'UI"11?1 \ll{B fl'Vlm CJ?f1"1l1~1 CJ 
"" 'IJ 

2.4.3 ~Ubb 'U'U"IJB.:!fll';ib~b'Vll'j~~ 

Baroody ( 1993: 59) Hi'lillbb'Uf1'1JtJV1'1Je:J'lfll~ 1 'IX b'Vl~ t:-J!i'l~ b~ CJl.ffe:J .. :lfl'U.ff'Ub~CJ'Uf'lru\?11"11?11'11 

BeJmu'U 3 '1J'Wv-1 ~\ld 

(1) m~ 1 'IX b'Vl\11 ~mb 'U'U?l'IX'1Jf111ru (Intuitive Reasonino) b'iJ'Um~1 '~Xb'Vl\ll~~~f'l'Ub ~1rioffe:J:W!;1 q g~ ;:, , 'V 

1~ b~ CJ-:JV'Ie:J~-;u~~VJ~'U h ~-:~~~~'Uhu'Uoffe:J:w!;1~ b~'Ubb~:::m:wf'111:W~~n m~1 '~Xb'Vl\11 ~~ bb'UU?t'!X'1Jru1ru 
'U \1 q QJ 

~-:~ b U'U b 'Vl\11 t:-J 61~~ 'U e:J ~ nu ~ -:~~tJ ~1 n n'Vl1 e:Joffe:J ~'U -w~~1'U 6/l-:~~-:~~ \IU ~1 n n bb!i1 ~-rr e:J ~'UtJ~\i1'Ud e:J 1\1 t1 n'Vl1e:J 
'I '\.1 d.J o.3 d.J ~ 'V 

~~rn~ 

(2) m~ 1 'IXb'Vl~~mb'U'U~UtJCJ (Inductive Reasoning) bU'Um~1im~~.:J bfi\Pl bU'U'lff'UJ11'U 

b ~BA'U'Vl1~tJ bb uu'Vl1B?t~1\l-ffe:J m1:wf'11~ m~ru'Vl1B?t~u b U'U mruvi'11 tJ rim '!Xm 1:w'Vlmt.~'1JeJ-:~m'5" 1 'IX 
" q 'U 
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b 'Vl~e.JG'l bb tJtJ~'tJtitJ 1 'W6i' m~H1J~~AGi'1tJ 1 tl'W~eJ m~ 1 ~b 'Vl~e.JG'l bb tJtJ~'tJtim U'Wm~tJ1'Wfl1'Wl1\IUfllfll1~ 

~1 tJ 1 ~A'W b ~1?1~1\I'Vl~m'l~'tJ n n \11 n'tJ ~~?ltJ m~ru bi'i ~" 1n m~1.h b?I'W eJ.UenJG'l"tl eJ\I?I:J..n'ti fltJ1\16'i1'W:!..l 1 
• 6J "' 

?11'1\1 b U'Wtimif11 'tJ b~ tJ1 ntJ ?l:!..l1'8ni911~'W'Vl1B?I:!.n'8n~\I'Vl:!..l~"tl B\1 bG(l\91 b U'W m~tJ1'W m~~\l?l:!..l:!..l~ ~1'W~ 
b U'Wn nvi'11 tJ~\1 bb Vl'W6i' n~ru~~1:!..l tl'W"UB\Imi:!..l"UB\11 \9lti~\I"UB\I'Vl~m 'Vl\9lfl1~ru~~6i' n~ru~ bO'\Al1~ m~ 1 ~ d.J 'I , 'I 

b 'Vl\91 t:.J~eJ'tJUtJ15\I b U'W fl1"S'Vl16'1:!.Jmi~1:!.Jtl'U 'VII bb tJtJ"S'tJ f)f1 bb~~-rreJ?I"S'tJ\11fll9i'1eJ~1\I~~~~ tl'W 
, , 'V 6.J , 

(3) m~1~b'Vl~e.JG'lbbtJtJD~utJ (Deductive Reasoning) LU'Wm~tJ1'Wfll'j6'11'tJeJ~1\I 

?I:!.J b 'Vli'J?I:!..l t:..~ ~u'UY1''U ~l'U'1Je:J\Ioif e:J\91 n~ \I'Vl~B n~ ~\ltJ e:J:!..l1'u1l b ~'U "~\I LLi11'Vl~eJ~ b~tJ n'J1 b 'Vli'J ?tl:!..ll"J 1:1 

n~T"J 1~llfll"J 1 ~b 'Vl\9le..J(,l b'8\l'iJ"SutJ:W6i'n~ru~m\loiflw'lum"J 1 ~b'Vl\9le..J(,l bb'\J'UeJ'l.JtitJ b'\Al"Jl~fl1"J 1 ~b'Vl\9lt:..~l,l 
q , , , 

bb '\J'\J B'l.J tit~:W\1~ b~:!..J\11 fl mrubO'\All~ 1 tJ ?ioifeJ?I'j'tJ~ b U'U mruvi'11 tJ 1 'U'1Jru~~ fll"S 1 ~b 'Vl\91 t:.J(,l bb 'U'U'iJ"StitJ:W 
, , 'U , 'I 

Vii'1Vll\lm\ln'l.loif1:!.J~B "~1im1:1.J1'mruvi'11 tJ Lbnu ru'Vl1mrubo'\Al1~ b~eJ~B 1~:!.J1n~6'1~ L~B\1\Jln LU'W 
"' OJ • 

:W 2 'lJ'j~bJlVl~eJ 

(1) m"S 1 ~b 'Vl\9le..J(,l Lb uuD~tit~ LU'Um~ 1 ~L 'Vl\9le..JG'l1~tJn1'Vl'U~ 1 ~'Vl~eJtJeJ:~.J1u L 'Vl\9lt:..~l,l L U'U\1~\1 • • • 
,!'U ~ eJ b 'VI \91 t:-1 1,1 ~ ~ \I~'W u \1 rl'u1 ~ bfl ~ e..J 1,16i''1AJBB ~ l\I'Vl~ flb~ tJ\IhJ1~ ~ \1\1 ~?I:!.J b 'Vl\9l?I:!.J e..JG'l'Vl1B 1:1-J fl1 ~ . ' 

" 
?i:!..l b 'Vl\91 ?l:!..l t:..~ 1,1" ~ rJ1 B\1 \91 ~1" ?JB'\J m l:!..l?l:!..l b 'Vl\916'1:!..l t:..~ l,lU'U 

' ' 
(2) m 'j 1 ~ b 'Vli'J e..J mb uu ~tJ ti EJ b tl'U fl1'j H'tJ'j~ ?tu m"Jru ~ e:~ EJ 1 'Vll,ll EJ 1 ~1 e:~ ~l \I'Vl~e:~ fll";j 

m~A~ b 'W1 'Ufll"J?i~'l.Je..J(,l ,!'Ufim 'Vl\91~\1~~\I~'W bU'Ufl1~bn'UoifeJ:!.JG'l1 'Wbb~~~A~\1~ bn~~'Ubb~16'1"S'tJ ~\I 
'I 'I \J 'I 

e..J(,l6i''IAJ5~1~m\J 1:1-J?IeJ~ A~ B\1 tl'\J b 'Vl\91 m~ru b ~B\1\Jl flt:..~(,l6i''IAJ5ffi~ e:ll\1 b U'W\1~\I'Vl~B 1:1-J b U'U \1~\lnt~ 
' 

n\9l~Plfl~ bbrl\IVleJ\1 (2547: 20) 1~n~1111'11 :!..l'W~~1~nm'j1-tlm'j1~b'Vl\9le..Jm~eJ 
' 'U ' 

b'Vl\9lt:..~~Vl1\1Aru\911'11?i\911 ~?\'lrl'rue:~~ 2 151~Lbri 
' ... 'U 

(1) fll'j 1 ~ b 'Vl\91 t:..~ G'l bb uueJtJti CJ L U'W fl1'j 1 ~ L'Vl\91 e.J G'l1~ CJ ~~ml:!..l\1~\1 \11 n?i1'U ~eJCJ~'\Al'\J b ~'W 
' ' ' 

1 tJ?iml:!..l\1~\1~ b U'U?i'"J'U";j1:!.J b -ci'U b "Sl'\Al'\Jll Vlflb oUl'\Al1~BlVl\91~\J~~'UVl1\IVJI'l\91~1'UBBmbl,l~\9leJ'Ub~'U\J~ 
" ' 

\91 n1 'UVll'l\9l~l'W\91 fl 15\11 vr.rre:~?l'j'l.Jll '\AJ'j~e:J1Vl\9l~~'UVll\IVll'l\9l~l'Ue:Je:lfl bbl,l~\9lflVll\IVll'l\9l~l'U\9lfl 
' 

(2) n1 'j1 Vi' b 'VI \91 t:..~ mL u uD "jiJ'tJ b U'U m "j nl'Vl'U ~ A1l:!..l 1Y1''U \il'W~\Ie:Jl" b tJ 'U A 11m~ e:~ 
• 'U .... 

oifeJ\9lfl(,l\l 'Vl~e:~uVJ'iJE.Jl:!.J ~'~ btl'U~\1~1':!.JlriB'Ubb(,l~E.Je:~:!.J1u1l b U'U\1~\1 b ~e:~'Vl1 b 'Vl\9lt:..~G'l"L.h 1 tJ?ioife:~?t"jtJ 
\J , 'V 'I 

?lmu'U?i\IL?I~:!..lm1?1B'U1VlmP11?1\9l{bb~~LVJA1 'W1~~ (2551: 46-4 7) 1~1~u11 1~CJvi'11 tJ 
' 

:!..l'W~~ iT fl\1 ~1oUA11:!..l1'~~m bL~nl b D~'Vl~eJ?11irru?1'1i!n ~\l:!..l'U~~ bb~~ ~A'U eJ1\J:lJB~mm.Je:~ CJ Lb\91 n~l\1 
q 'U v 'I 'U 

n'U m"1i1mbnUf!J'Vll b~'U L~mll\9ll~VJ";jlCJfll~\I\J~~'U"jlf011 tl1\9ll(,lVJ";jlCJiJn\1~'1Jl~\9lm~ '1J11Dl'U 
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bbG'l~ bblJ~1dJ f1ii1~G1l.ltl1\9116Wld'1CJ 1 'Wd'11"11 b~l.l tlel'W~'Wd'1f\1 Vl~el 1 'W1'W~e.J'U\9lf1\9lel'U boif1 fi'U 1 'UbiJeJ~ 1 Vlqj 

&J n1il ~'El'El nth'Wb ~1 n-J1tJ n ~ b vrn~~~11 f1111il 111il1th1il~~~-rl~l.l1 n n111'W~r-.l'W 1~191 fl\91 tl'Wb 4h b U'W~'W 

1 'U'Vl1~f\ru \9li"11G1 1911L~CJ f111f1111'JX L'Vl\9lt:.JG'l~l.l11i11 f1f1111-ifm1l.l-r~iJlJ1LL\91 rhdj ~ Vl~el 
' '\J 

1 'U'Vl1~i'Vl CJ11"11G1\9l~ bbG'l~flflJ(9]1"f1ii1\911 JJ'Vltp~5 bbG'l~fl11l.lilil'1'W1'W 1dJiJeJ CJ~ii~~ b~l.I~'W f111 

1'1XL VJ\91 t:.Jmb uuii1V!"Uru1tu b "li'W m1LLniJruVJ1-neJ~ b~n"111CJfi1~G1 'W~~"U bm~ LMCJ1nu f111Vl1~:-JG1U1n-neJ~ ' ... ... 

lil'1'W1'Wb~l.l~~bbl9i 1 ~~ 100 1~CJHi'm11'1XLVll'l~:-JG'lbb'U'Uii1Vl"Uru1tu b~f1"1J1mm~ ii11l.ITHl'Vl1rl1\9leJ'U'1JeJ-:J ' ... 
uruVJ1 hl'il1CJ 1 'W 2-3 'WTVi ~~ bb 'Wl'Vl1-:Jm'J bbnuruVJ1~~n~T"l'1JEJ~ bm~ 61~~:-J'fi1'1Xiim'l'l11 hJu'l~CJn\9l1oV' 

... ... 9 

eJ ~1~ bb 'l"l~Vlm CJ 1 u fl1d'Vl1t:.J'fi'Ul n'1J e:~~lil'1'Wl'W b~l.I'Ul n~ b~CJ~I1ieJ n'W e1 ~1~ b U'W':i~'U'U 

'W'El f11il1f1 md' 1'1X b VJ~e..JG'l bb 'U'Uii1Vl"1111J1tubb~11 'W'Vl1~i"111f11d' 1!nm1Pim~n 1~1il'1 bb 'W nm':i 1'1X 

b'Vl\9le..JG'l'Vl1~flru\9ll"f1G1\9l~eleJmu'U 2 bbuu ~~d 
' 

( 1) m11'1X b Vl\9l ~:-J mb 'U'UeJU1!CJ b U'W m~'U1'W m1vfl -if m1~~ btl l'l'Vl~eJ f11':i'Vl~G'1 eJ~Vlm CJ fl~~ 
' ' 

bb~ l ':il'U ':i'dl.loif ell.IG'l b ~ el'Vl1 bb 'U'U d'U ~ 1iJ ~'1111 tJ 61-ii eJ G1':iU ~~ b ~ellTU 11il ~ tl f1 ~ el~ tJ11il ~ b U'U 1il~ ~ ii f\1 1l.l 
'U 'U 'U 'l 'U 

b uu 1 tJ1~l.l1 n~Ml bbl1i ir~ 1~1~Ylii11il'l111 b U'W lil~~ bbG'l~ ir~ 1dJ'I"lu-iie:~.U V~ bb~ ~ b~CJ n-t'eJG11U~'W11 -iie:~m1l.l 
' '\J ' 

bU'W 

1il~ ~ bVI (J 1d.Jt;Je:~~Yl ii11il'l1 bb~l1-if b VI (il 1:-J (;1 \9l1l.IVIA fl(il 'J':i f11"11G1 (111 B1~~~~-r11 b u 'W liJ ~ ~~ 'W b ~ El'l111 tJ 61-ile:~ i;1d'U 
'U q 'U '\J '\ 

Vl~eJ~:-JG1ii1~tJ~b ~l.l b~l.I~'Wl.l11 VJdJ tJ1~ne:~u~1 CJci1'W~1~11J 2 ci1'W~e1 
(2.1) b Vl\9l'Vl~'Elii1l.ll.l ~~1'W ~~VIl.I1CJ~~ ~~~ b U'Wiil~~Vl~eJ CJeJl.l-ru11 b U'W1il~~ 1V~ CJ 1dJ<;)eJ~ 

' "" 

Yl~1i1'111~Lbn A1eJiJml.l ~lil'l"llil'l1 'Vl~~5~Yl~1i1'11Lb~1 n!J VJ~eJii1l.lt'T~I911~1 

(2.2) e..~ 'fl Vl~eJ t:.J 'fl ii11U~~VIl.l 1 CJ ~~-ile1 G1d'tJ~1~1il1 m VJ\91 VI ~eJG1l.ll.l ~~1u 1V~ CJ Yi'11 tJ b Vl\91 
, , " ~ q 

rleJ 1'1X btlV!e..J~VI~eJe..J~G1':iU tl1 b Vl\9l'Vll 1'1X btlV!e..J~Vl~ele..JG'1G1d'U b 11b~CJ f1l1b U'Uf11d' 1'1X b'Vl\91 e..J~~G1l.l b Vl\9lii1l.le..J~ , , , q , 

1 'U'Vl1~\9l':i~ n'U-t'1l.l li'1 b Vl\9l 1d.Jvh 1 VI Li1V~ (;.J 'f!Vl~'EJ(;.J~ ii1d'u bii1l.JeJ b d'1 b~CJ n-J1 b u'U m11 VI bVI\9l (;.J 'fl~1~ 
' ' ' 

liJ 1 nu d ~ b.fl 'Vl '1J e1 ~ n11 1 VI b Vl\9l ~ 'fi'Vl1~fl ru \9ll"1lii1 (il ~~ n ~lll.l 1-ii1~t;J u G11l.l 1 'Jt'J{;1 'Ju1~1l 
' ' 

m1 1 VI L Vl\9l (;.J'fi'Vl1~fl ru l'll"llii1\9l TI~ Lb l1~1tJ bb uu m1 1 VI b Vl\91 (;.J ~'Vl1~fl ru \9ll"llii1\9l~eJeJm U'W 3 tJd'~ b.fl 'Vl ~ e1 
' '\J ' 

1) flld'b'!X b Vll'l (;.JG'lbb 'U'U G1Vl"1it1J1tu b U'Uf\11l.lii11l.l1':it'lb 'W fl1d'eJ5'Ul Clbb 'W1~V~1 'Wflld'VI1-ifeJii11U 1911~ 1 ~1 (J 

m ll.l 1 b~l.l~1~l.l llil ltl f11d'ii1~ii1l.ltJ 1~ ii1'U m1ru 1V~ tJ eJ 11'1 tJ f11'5"f?i' V~~'W Llil ~ill n-ir e:J:u~ ~ l ~'Ullfl ~ \9l1:U 
'\J '\J 
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rrn~.rmn 2) m11 Vi'b 'VI~~mbiJiJeJ'IJI!tJ b'U'WA11JJ?I1m1f11 'Wf1l18B'U1mb 'W'JA\711 'WnT~'VI1oU8G1";i'\.J~1-:J 1 
'\1 1 'I 'I 

~1tJf11':ib-1fn1':ii1'-:Jbn~btl'W~mi1'W 1'Wf11')fl'W'VI1bb'U'U";i'\.J bb(l~ 3) f11')1Vlb'VI~~mL'U'U'i:hl!tJ Ltl'W 
... 'IJ q 

AJ1116'f111Tm 1 'W nTa-eJ5'U1tJ bL 'W'JA\71 1 'WnTm1oUeJ?f':i'IJvh-:J., 1 'WmruLu'V'l1~~?fJJL'VI~?f11~G'l ~1tJoUeJI?lf1G'l-:J 
' I ' 

'VI~e:Jf1~~ tJeJ11{'U bb~111 b tJ'W'<iJ ~-:J 

2.4.4 u 'W1'V11..:Jm-a.Ww.~'W1fll1111~1111"atlb 'W m-at~ b Vitoj ~~'V11..:!fllrul?lA1~1?lj 

f1116'feJ'W b ~ 8Y1' ~'W1 A11116'f1m 1flb 'W f11 11 Vl b 'VII?l~G'l'V11-:JA ru V1 1"116'1 V'\~ b tJ'W f11')6'f€l'W ~ b LJ'W 1 Vl 
' 

l!m~tJ'W btl\71Vl n~~f111A\71 1-il' b 'VIV'l ~m ~mb?f1-:J'VI1AJ111~ bL(l~fl'W'VI1A1V18'U ~1-:~., ~1 tJ V'l'W b€1-:J b\718~ 
' " I 

er?f€1'\.J b tJ'Wer~iJ'VIU1~-oJ' \71 tl'<il m111 f111 L~ tJ'W~ LL(l ~?f.fl 1'\"l LL 1 (7)~eJ11vl1'l., 1 Vl L tJ'W 1 tfl 'WVil"l'V11'1~6'i-:J L?f~11 LL(l ~ cu cu cu I 

bt€11 Vfl!n b~tJ'Wbn\71Vi'n~~~-:~n~11 

~~'WV111 :D'WVl~<V'~ (2556; B1-:JB'l'<il1f1 Garofalo and Mtetwa, 11'\.J'l.J.) 1~b?f'W€lbb'W1Vl1'l 

1 'W f11'j..J' (71 f11 1 b~ tJ 'W nl1?1eJ'W b ~ 86"1'1 b?I~11AJ 111 ?f1m1 f11 'W f111 1 Vl b 'VIV'l ~ (IV11'l A ru V1 1"11?1 V1 ~l1 A1 ~8-:J..J' (71 
' 'IJ 

iJ'j')tJlnll"l~v'h 1 Vfl!n b~tJ'W 1~bb?f(7)'l b 'VIV'l~" ~-:~ btJ'W~'l~~1~ru n'J1m1 1~A1V18iJ~fln~eJ-:J 'U11tJlf111"11 'W 
q v 'IJ 

·B\JL~tJ'W~eJ-:J 1~vh 1 VII! m~tJ'W~~n'VI11(7)n~1 'VI1mLI?i~eJ-:Jb tl'W'lJ';j'jtJlf111"l~?fi!'U?f'W'W6'i'~ b?f~11 1 VII! m~tJ'W 
'IJ q 

1-il'm~1~1tJ1 'VI~eJ1-il'~'IJmrubL?f(7)-:J1 Vi'b ~'W'<il~'~ 

Malloy (1999: 13) 1~b?I'W€lbb'W1Vl1'11 'Wnl1Y1'~'W1nl1 1 Vlb'VII'J~" 1 'W1~~'UiJ5tJ11Pin~1b(7)tJ 

b?f'W€11 vrer?l€l'W 1-rr bb 'W1Vl1..:1 f11';j~iJ?f1'W 1 'W m';l6'i..:~b6'f~11 1 vr~\~tJ'W 1-il'L 'VI\91~" 1 'W fl1'j()'\'j'J'<iJ?feJiJ bb(l~e:Jil'IJ11tJ 
'IJ 'IJ ' 

6'f fllU'W 61-:J b6'1~11 f11';16'f 8'WlVl tJ 11"116'1 V'\~ bbG'l ~ b Vl A b 'W bG'l ~ (2544: 195-196) 1~ n~ 11 t1-:J 

bb'W1Vl1-:~1 'W nl';IY1'~'W1Vi'n~~m~'U1'Wn11~1'Wn1';1 1 Vlb 'VIV'l~(lll nl';l 1 Vi'r:J'L1tJ'W~..J'nf1(7)bb(l~ 1 Vlb'VIVl~"mh-:J 
't 'U '\1 't 

6'111 b 'VII?J?f11~ "~'W ?f1m';lfl?leJ\71 bb Vl';ln 1 'W md b'1tJ'Wb -deJ'VI1'UeJ-:~1'l11AruV'l l"ll?fV'l~ bb!;j~l'l11~'W 11~ 1\71m?I'WeJ 

'VI~n l)\tJ'WoUeJ 1 ~-:~d 

(1) A 1 d1 Vi'~ b~ tJ 'W1~ 'V'l 'U n'U h Vl 8 u 1IJ 'VI1~ ~ b~ tJ 'W ?I 'Wh b tJ 'W u 1ll 'VI1~1~ tJ 1 mil 'W 

AJ111?11m1fi'U8-:~r:i b~tJ'W~'<il~A\71 bbG'l~ 1 Vlb'VII'1~6'11 'Wf11';l'VI1A1V18iJ 1~ 
'IJ q 

(3) er?leJ'W"1J1 tJ?I';l'\.J Lb(l ~~Lb'<il'l1 Vfr:J' b~tJ'W b oU1 b'<iJ'J1 b 'VI\91 ~(l'UeJ'lr:J' b~tJ'W t1f1 ~eJ'l\?ll11'VI~ n bmu,J 
'U 'I \J 'I "lJ 'U 

'VI~81~ 'U1\71\?lf1iJf1'V'l~€l'l8~1'lh 

eJ11'\"l';i JJ1A~'W€l'l (2553: 50) b?I'W€lbb'Wd1 A1111?111111d'Wnl';i1Vlb'VI\?l~(IV11-:JAruV11"116'fV1~ 
' 

'U€l'IJ1 f1 b~tJ'W'<il~Y1'~'W1~'W 1~ A~A'J';i 1 VfJ1n b'1tJ'W 1~'\.Ji)u~~l tJV'l'Wb€l'l~'l1 'WiJ~iJVlV11-:JAruV11"116'fV1~ bb(l ~ 
'U~'UVl~'W 1 1111~-:JA1';1'V'lmm11 1 olir\'1m11 L ~€11 Vi'trm~t.J'Wbb?f(7)-:JL'VIV'l~" 1~€1~1-:Jvim ~e:J-:J b -d'W "'Vl1111" , 



so 

"L'I"l';i1~e:J~h" "rhL~mJh'U1~e:J~1~L'\.J~m.Au lil~Ln~e:J~h~u -rl.~e:J~1~h"1~CJfl';jfi'J';j1'!Xrn1lJ61'1ri'~ 
~ ~ 

tl'UVl n L 'V!\?1 t:-!61 hJ Lu'l"l1~ b 'V! \?1 t:.J 61~ t1 n ~ e:J~'Vl~m'llJ b 'Vl\?161lJ t:.J 61L vh,1u ; ~ n1';i 1 '!Xi! n b~ CJ'U 1~ e:J 5'U1 CJ ~ bb \1 ~ 
q q q cu q 

b 'Vl\9) t:.J61"il ~"lh CJ 1 '!Xi! m~ CJ'U 1~Vl'UVl'd'U m1vh:nub ~ e:J61~Vle:J'Ufl1 1lJfl~'lJB'l\?l'U bb61~~~1ri' t1JB n~e:Ji! n b~CJ'U 

"il~ 1~-iJB611'\.J'V!~BI'l~~'Um1lJt1n~B~'lJB~~~~1~., ~'"JCJ\?l'Ube:J~ l.nnn11~\l~ b ~B~1l.l~fl~\Je:Jn'Vl~B~1l.l~ , cu I "U 

'Vlii'~~m ~CJ'U H 

"il1n m';i~l?lJ 'U1fl11lJ611m1tJ m11 Vlb'Vl\?1 t:.J61Vl1~flru \?1 1"1161\?14~ mh1m-il1~ ~u ?11l.l11t1 , 

61';i'\.J1~11 fl';jfld1~~'\J1';iCJ1n11"1 ~~n"ilm';ilJ n11b~CJ'Un1161B'U bb61~A1mlJ~G1~b61~lJbb61~tln 1 '~XL 'Vl\?lt:-!61 , ~ , 

'Ue:J~ii' m1CJu fl1 ';j bU ~ 1e:Jm611 'IX~ L1CJu 1~'1"l~B5'U1CJ bb61 ~bb61~~ b 'Vl\?1 t:-!61'lJe:J~ bb u1fi ~B ~ 1~B61';i~ fl';jfl"J';j 
'U \J q \J 

2.5 15n1'Hile:J'WbbUU'\.Jn~ 

i5m161e:J'U bb 'U'U'\.J n ~ 'Vlm tJ ~~ n1161e:J'U ~ b U'W m~'U 'd'U n11~ ~ n"il m1lJ n11 b~ CJ'U 1'11 e:J~ 6111~ 
~ 

ii'm~CJu·hwl'u611'\.Jb -de:J'\1!1 bb61~~vr~t:.J61 '\.J';i~b:iJ'Ut:.J611~CJ~~bn\?l'l"l~~m1lJ n11\?l';i'd"ilbb'U'UtlnoX~ 
e:1ilruru1 ~~~61lJD~ (2545: 43) 1~m111~~i5m1?1B'Wml.lbb'U1riiie:Jfl1'lJe:J~ml.li"lJ1m1H~~~ 

~ ~ \J \J 

~u1l1 b -il1G1'UVJ b~ CJ'W fl1 1 oUA1tl1lJ'Vl~Bn"il m1l.l~1~., b ~B b U'W m1 b\?l~CJl.lfi'J1l.l'l"l1'Bl.l'lJe:J~i! n b~ CJ'U bb61 ~ 
~ ~ I 

1-tlnlilnd1lJ~1~'l b'li'W m1e:Jii'\.J';i1CJ m11'e:J~b'l"l61~ bnlJ b~e:J'Ii1CJ1Vfm161e:J'W1.h61'Whbb61~b1'1m1lJ61'Wh 

'lJB~ii' m~ CJ'Wm n ~~~'W ~'W?11'\.J'UVJ b~CJ'W fl';ibb61~ii' m~CJ'W~'dlJfl'W?I1'\.J b -de:J'\1!1 b ~B 1 Vfii'm~CJ'Ubn~m1lJ , ~ , 

b -if 11 "il b d e:J '\1!1 ~ b ~ tJ 'W lJ 1l.l 1 n ~ ~ ~ 'W ~ 'W 1 ~ bb 61 ~ tJ ';i ~ b:D 'U t:.J 61 b u 'U ~ 'U \?1 e:J 'U n 11 '¥11 bb 'U 'U tJ n oX~ 'V! ~ e:J 

bb 'IJ'IJVl~?le:J'IJ b ~B 1 '1XVJ11'\Jl1ii' n b~CJ'Wijfl11lJb -il11"ill.l1m:fe:J CJ b VJCJ~ 1~ 

"il1ni5nT~61B'Ubb 'U'UU n~~n~11m-il1~~'W ?11lJ1';it1611tJ1~11 n11?1B'Ubb 'U'UU n~ ~Bn1'~?1e:J'U\?11l.l , 

riiie:Jm '\.J1~ ne:J'U ~1 CJ ~'W~ 1 1l1b -il1G1'UVJb~CJ'U ~e:J~'Wb\?l~CJlJfl11lJ'I"l1BlJ 1 '!Xn'Ui!m~CJ'U Vl'UVl1'Wm1lJ1' 
\J 'U \J 'U 

b~lJ ~'W~ 2 ~'W?Ie:J'W ~e:J~'W~fl1~1btj'Um1?1B'W 1~CJ1im1'U11CJ1CJ ?I'WVl'W1~nmlJ Yr1bb'U'UtlnoX~ ~'W 
~ 

~ 3 ~'W?I1'1J ~e:J~'W~fl1bb61~ii'm~CJ'W~1lJtl'W?I1tJbde:J'Vl1 , ~ , 
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Q Q.l cJ c:i II 
2.6 .:J1'\J1"iiti'Vl LmJ.:J"!..e:J-:1 

2.6.1 .:J1'1Ji~a1'1Jth:::L'VlA 

'W\911cn ~19119111:wf1 (2548: 'li'VlPJI'l~eJ) 1~Pim.'11~~"!.1v-:Jrn1?le:J'Wbbnl1ruvt1flru\91A161\91TII'ltJ 
' "' 

1 oU n~ifi STAR ~:iJ ~ eJ fi11:W611:w11fl1 'W fl11 bbnL ~'V161J qjvt1fl ru \91 A1M11 bb~::;w.n:Wfi-:J'Vl'W 1 'W fl11 b~t.I'W 

flru\91 A1?~\9l{"!..e:~-:Jt!m~CJ'W~'Wl1'ut.~:wPlmntJ~ 1 n~:wl'i'1e:~~1-:J b tl'W'l!m~tJ'W~'Wl1'ut.~:wPlm;1u~ 1 ~1'W1'W 
' 

86 fi'W ~-:JmJ-:JbU'W 2 m1:w f1e:~ m1:w'Vll'l~e:J-:J~1~1''lln1d?le:J'Wbbni1ruvt1flru~>~l"l1?l~>~nm.J1oifn~ifi STAR 
' ' "' 

~1'W1'W 45 fi'W bb~~m1:wfl1'llfi:W~117l1''llm1?leJ'WUfl~ lii'1'W1'W 41 fi'W t-J~fl1dl~t.I'I"J'lll1tJflb~CJ'W~'W 
' ' 

:Wut.~:wPimntJ~ 1 ~117l1''ll fi1d?leJ'WbbtlDqjvt1flru\91A1?l\91TII'lt.l 1 oifn~ifi STAR :rlfi11:W?l1:W11fl1 'Wfl11bbtl 

h'Vl61Jruvt1fliW~>~A161\9l{?l-:Jn11bnru"Vl~'W~1~n1vt'WI'lbl'ltJm~'Vld1-:JPimn5rn1 f1e:~ ?l-:Jn11~e:J(J~::; 50 
"' 'IJ 'IJ 

flill ~>~Al?l~>~ 1?1'1 n11mi:w~117l-r'll fl11?le:J'W bb 'll't..IU n&i eJ tJ 1'!:rlt! t.1 ~1 Pi'ru~1~l'l'll o. 05 bb~~:Wfi11:Wfl'l'Vl'W1 'W 
'IJ ' "' 

m 1 b~ CJ'W fl ill \91 A161 \91 1?1 'l fll1 n ~:w~1\?l1''ll fl11?le:J'W bb u uu n ~ eJ tJ 1-:J:iJ'L! t.1 ~1fi' ru~1~1'l'll 0. 0 5 
'IJ ' "' 

~i'JiJ~>~6 rn1u~n (2552: 'U'VlPJI'ltleJ) 1\?l'Pimnm1:W?l1:W11fi1'Wrn1bbm~'Vl61JqJvt1bb~::; 

fi11:Wfi-:J'Vl'W 1 'Wfl11b~tJ'W~flru\911"1161\91{ b~e:J-:J 'li'Vlth:::tJn~ bl'ltJ loUfl1161eJ'Wbb'll'llfl~ifi STAR "!..e:J-:JtJflb~tJ'W 
'IJ ' 

.ff'Wu1~fl:wPimntJ~ 6 ~1tJf1-:J1'Wb"!..\9l~'W~rn1Pinl'11'Wfl111"1l~:W1 b"!..~>~ 6 n~:wl'i'1e:Jtl1~bU'W'l!m~t.~'W.ff'W 
' 

u1~fl:wPinl'11U~ 6 lii'1'W1'W 18 fi'W t-J~rn1i~m'i't..ll1 t!m~CJ'W~'WU1~fl:wPinl':f1U~ 6 ~1\?l1'um1?le:J'W 
bbtlb~'Vl61Jruvt1flru~>~m?l~>~1 b~e:J'~ 'li'VlU1~t.lfl~ bl'lt.l 1irn1?leJ'Wbb uun~i5 STAR iifi11:W?l1:W11t11 'Wfl11 

"' ' 

m1:W611:W11tll 'Wfl11 bbtlb ~'Vl6DqJvt1bl'l tJ 1 -1frn161e:J'Wbb'll'llfl~l5 STAR vt~-:J b~CJ'W~'ln'.i1nv'Wb~tJ'W eJ tl1-:J 

:iJ'L!tJ ~1Plbt.I'Vl1'!61~~~1~1'l't..l 0. OS fi11:W?l1:w11t11 'W fl11 bbtlb ~'Vl EJD ruvt1 fl ru I>IA1 ?l ~>~1 b~eJ~ u 1~ t.1 fl ~'IJ eN 
"' "' ' 

bnru"Vl~BCJ~~ 70 e:~tl1'lii'L!t.~~1flt\J'Vl1'l?l~~~1~1'lu 0.05 bb~~t!m~CJ'W~'WU1~tl:wPinl':f1U~ 6 ~1\?l1'u 

m1?leJ'WLbm ~'Vl E11J ruvt1flru\9lm?~l91{ b~e:J'l'li'Vlu1::: tJ n~ bl'ltJ 1 irn1?le:J'Wbb 'll'll n~15 STAR i1m1:wf1-:J'Vl'W 
"' ' 

u1~~E1 w1~1 (2552: u'Vlfi'l'ltle:~) 117l'Pinl'11t-J~~:w~'Vl~'Vl1'lfl11b~t.~'Wi"ll1flru~>~m?l\91{ b~e:J-:J 

" f111U1~tJn~"!..eJ-:J?l:Wfl11b;n-:Jb~'WI'i'1bb U1b~m" bl'ltJfl11 1oifn~i5 STAR '1JeJ~t!m~tJ'W.ff'W:Wtw:wPinl':f1U~ 
' 

21 1'~ b~tJ'W61l'?l~1'~>~'W1.il:w"!.. ~-:Jvt11'1~>~1''~ n~:wl'i'1e:~~1'~m m 'Wrn1Pinl':f1fi~-:J-db tl'W'l!m~t.~'W-ff'WlYutJ:wPinl'11 ' , 
tJ~ 2 tlrn1Pinl':f1 2551 ~1'W1'W 1 ,Xe:~-:JL~tJ'W ~1'W1'W'L1m~t.~'W 40 fi'W ~~m1i~m"J't.J'.i1 t!m~tJ'Wi1 

m1fr(9),J'W1F111:W611:w11t11 'Wfl11bbm ~'Vlf11J ruvt1~-:J~~1'W f1e:~ ~1'Wrn1PinL'11 h'Vl61Jruvt1 ~1'Wfl11 bb u~~ 
"' "' 
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1 .r:::::r1 Q.J..! o:;:,l C. .c:::::rt. ~Q.J .<::11 I c(SJ 

flel'U fl1'H 'HJ'U bbG'1 ~:a:.J G'16'1~ tj'Vlli'Vl1..:J fl1'H 'HJ'U1"lJ1rHlJ 1?11"116'1\?l'fVIG'1..:J fl1'H 'W'U~ ..:Jfld1 bfl ru"Vl 'atl tJ G'1::: 60 

eJ~1..:Ji1iJmh~'t1J'Vl1..:J?I~~~1:::~tJ 0.05 bbG'1:::iJm-.;CJ'U?i1'U 1 "Mqjb ~'W~1 CJntJ m1~~nlil m1~fl11b-.;CJ'Wi11 

i1rn1~l"Mm~?l~ 

'IJ'a:::lil'U bb?I..:J~uu (2556: 'UVlfl(?l~eJ) \~~m;1e.J"n1'a~(?ln1'aL1CJ'Wibb'U'U'h~i1Bl(?lCJ1~ 

flG'116 STAR b~eJ..:J h'Vl~U t1J"M1?1~ fl1'a b '8-.:J b~'W~h bb U'ab~ CJ1 llG'1~fl1'all 'IJ'air'W ~i1~Bfl11~?11~1'a111 'Wfl1'a 

llnu t1J"M1 bbG'1 :::Vl' n,;::: m'a l ~B~ 1CJ..:J'Vl1..:J flru 1?11"11?11?1 ~"DB..:Jir m-.; CJ'W.ff'WiruCJ~Pi n,;1tJ~ 2 n~~ l'i'1B ~ 1-.:Jm i 
1'Wm'aPin,;1fl~..:J-dbtl'Wirm-.;CJ'W.ff'WiruCJ~Pin,;1tJ~ 2 ~1'W1'W 46 fl'W e.JG'1fl1'ai~m~u11 m1~?11~1'a11 

1 'W m'J bbnu t1J"M1'Vl1..:Jfl ru 1?1 m?I1?11"DB..:Jir nl-.;CJ'W.ff'WirTI CJ~ Pi n,;1tl ~ 2 vt6'i'..:J m'J~ ~ m 'J l-.; CJ'W bb tJtJ ~1 :wi1 eJ 

b(?lCJ 1i nG'116 STAR l~tl~ h'Vl0u ruvt1?1~fl1'J l '8~ b~'WI'i'1 bl '\.hl~ CJ1lbG'1::: fl1'Jbb 'lhir'W ?I..:Jfll1 n eJ'W \~1''U m 'J 
v ~ 

~(?) m'a b~CJ'WieJ ~ 1..:Ji1iJCJ ~1fi' t1J'Vl1..:J?I~ l?l~'a:::~tJ o .o 1 m 1~?11~1'a111 'W m'a bbnUt1Jvt1'Vl1..:Jflru 1?11"11?11?1 ~ 

"DeJ..:JlJflb~CJ'W.ff'WiruCJ~Pin,;1tJ~ 2 "M6'i'..:Jm'a~~fl1'ab-.;CJ'W1bb'U'U~1~i1e:Jl~CJflG'116 STAR b~e:J..:J h'Vl~ 
~ 

u t1JV!1?1~ m1 b '8-.:J b~'W 1'11 bb 'IJ 'J b~ CJ1 bbG'1::: n11 bb 'IJ 'J~'W ~ 1'Wbnrusvi1eJ CJm~60 eJ ~ 1..:Ji1iJCJ~1fi' t1JV11..:J ?I~~~ 

'J:::~'U 0. 01 b(?l CJi1 fl::: bb 'W'U bu~ CJ f1~ b 1J'U ~tl CJG'1::: 7 6. 35 Vl n,;::: fl1 'J b ~el~ bCJ..:J'Vl1..:JA ru\?11"116'1\?l~"lleJ~lJ fl b~ CJ'U 

.ff'WirTICJ~Pin,;1tJ~ 2 vt6'i'..:J fl1'J~~ m'J b~CJ'W~bl tJ'U~1~i1eJ b(?ltJ 1inG'116 STAR b~B..:J h'Vl ~uruvt1?1~fl1'ab '8-.:J 
~ v 

b~'W 1'11 bb tJ 'J l~ c.n fl'U fl1'J bb tJ 'JiJ'Ui.'I..:J fll1 n tl'U \~1''U fl1'J~ (?) fl1'Jl~CJ'U 1eJ ~ 1..:Ji1iJCJ ~1fJf11'VJ1..:J?I~~~'J:::~'U 
~ ~ "11: 

0.01 V1 n,;:::m 'J b ~e:J..:J bCJ..:J'Vl1..:JA ru 1?11"116'11?1 ~"lleJ..:JlJ m-.;CJ'Wiru CJ~Pi n,;1tJ~ 2 vt~..:J fl1'a~ ~ m 'J b~ CJ'W 1~1 CJ 
~ 

nG'115 STAR b~tl~ h'Vl0Ut1)vt1?1~fl1'Jb '8~ b~'WI'i'1 bb U'Jl~ CJ1 bbG'1::: m'J bb tJ'Jtr'W~1'Wbflrusvi~eJ CJG'1 :::60 €l ~1..:Ji1 

iJCJ~1At1J'Vl1..:J?It;\~~'J:::~tJ o. o 1 1~C.Ji1A::: bb 'W'Wbu~ CJf1~b tl'U~eJCJG'1:::78.25 

2.6.2 .:11'1J1:5'~~1..:Jtl1:::b'VIfl 

Maccini and Hughes (2000: 10-21) 1~Pifl't;1e.JG'1"lleJ..:Jfl1'a1inG'115 STAR bb~:::m'a1i 

~B~ b tl'U 'J'\.JTI'a'a~ ~eJ~ b tl'W 1'11 bb 'Vl'W1 \?1 (llij ~..:J bbG'1:::~ru~ n,;ru~ b tl'W'W1~u'a'a~ "M~B~ L1CJ nl~ C.J 1-rrer n,;1 
~ ' v 

CSA 1?11~ ~ 1 ~'U ~1vt1''U n 1'J bb nu t1J vt1~ 'l.f fl ru l?l.ff'W rti 'W"ll eJ 'llJ n b~ CJ'W 1::: ~'U .ff'Wir'B CJ~Pl n,;1~i1 1"111~ 

un~~eJ~'Vl1..:Jn1'J~CJ'W~lJ~Bfi11~?11~1'JCl"IJB..:Jn1'a~?l(?l..:Jf111~vt~1CJ~~:::n11vt1~11?1B'U'I.fB..:Jn1'a 

bbnuruvt1fl1'J'U1 n G'1'U flru bb~~vt11~1'W1'Wb~~ n~~l'i'1eJ ~1-:Jb U'WlJflb~CJ'W~i1m1~tJ n~~eWr11'1fl11 
v ~ ' 

b-.;CJ'W1~1'W1'W 6 fi'W lil1nirm~CJ'W~1'W1'W 170 fi'W e.JG'1m'a1~CJ~tJ11 Vl'n,;:::m1bbnuruvt1~b~CJ1oUe:J..:J 
~ v 

ntJ~1'W1'W b~~'l.feJ~irm1CJ'W?I~~'W 1 'Wbb~G'1:::~1~'Ufl1'a?IB'Wirm1CJ'W 1 ~n~15bLmlil'Vl0uruvn~..:Jd 1) Pin,;1 
~ v 

"¥11A11~b·ih h h'Vl0 2) bbUG'1..:J-iJB~G'11il1fl llil'Vl0m,;11 tJ?i?l~fl11 3) 1:-!'Ufl1'J(?\'1b'W'Wfl1'J'Vl1'1flrui?11"11M11 
~ ~ ' 

1~B~1..:JClnrti B'l 4) 11~'J'\.J.n1~ bb?I~..:Jf111:Wvt~1 CJ'I.ftl'l h'Vl0u ruvt1 h'\' 5) b~ CJ'W?I~ fl11 1~B ~1'111 nrtieJ..:J 
~ ~ v ~ 

bb~::: 6) 1?1B'U~1m~'l.fB'~ h'Vl ~i:Jruvt1 \~ 'WBnlil1n,!'Wtrm~CJ'WEJ'I?I1~1'ambmlil'Vl~uruvt1~1~1ml' b~CJ..:J 
v v 

ntJ"DB..:Jb~~Bn~1CJ bb":::vt~..:Jiil1fl'Vl(?l~e:J..:Jbb~1 10 ~'I.Jm,_; 1~"¥11fl11l(?lfl11~A..:J'Vl'W1'Wm'ab1CJ'W '\.J'a1fl!J 

l1lJfl b1CJ'UEJ..:J6'11~1'J(l bb?l~'lfi11~V!:W1 CJ"llel'l 11il'VlcJ bb~:-!V!1~1191 eJ'U 11?l eJt.h'lflflrtiEJ'I 
'\J 
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Maccini and Ruhl (2000: 465-489) 1~Pin~1t:-J61n1"S1i~B~btl'W~tlu-s-s~~B~bU'W 

~1 1.1. 'Vl'Wl~Cl~l~ bb61:::~ru~ n~ru~ btl'W'W1~uii~vt~B~ ~.~~ n t~ ~1 iel'm~-s csA ~1~~1~'\.J bb61:::n6115 
' v 

STAR 1 'W n1-s l.l.tlD 11JV!1 fl1i61'U \i11'W1'W l.~~cl'1vt-ruu flb~tJ'Wi:::~'U~'WiJm.J~Pl fl~1~ 2 lJf111~'U nvdB~ 
'Vll\1 flT~ l.~tJ'WlJ Btl~ ';i';i r11 'W fl1 ';i1 ~ 1. V! \91 t:-J 61~'W~ \1 l.l.61:::VJ fl"tr::: fl1i bbtlD ruvt1~lJ ~ Bf111~ ~1m';iCl1 'W fl1 ';i 

'I 'I \1 Cll 

1.1.~ ~ \lf111~vtm tJ bb61::: fl1ivt1A1\91 B'U"tJB\ID ruvt1 fl1';j61'1J \i11'W1'W 1.~~ n~~~1 B ~1\11. tl'Wir fll.~tJ'W~'W 
v ' 

iJutJ~Pin~1tJ~ 2 \i11'W1'W 3 rl'W t:-J61fl1';il~tJ~'Ul1 vt~~fl1';i'Vl~61B\Ifl1';ibbtlD11Jvt1"tJB\Iirm~tJ'W~\I 3 rl'W 

iJtJ1:::~'V1B.fl1~~\I~'W bb61:::vt~\lfl11'Vl~61B\I 2 ~tl~1~vh flT:i'Vl~~eJtJf111~f1\I'Vl'W'lleJ\11'111~~1m1tllw 
'U 

~B~1'V'h fl11'Vl~61 B\1 f111~f1\I'Vl'W'lJB\If111~6'11m';itl1 'W fl1';il.b~~\IA11~vtm tJ"tl€J\ID11j'Vl1 ~\I 'I! fl b~ tJ'WcJ\1 A \1 

bb~ ~\lf111~vtm tJ"tl B\ID ruvt1bJi' B ~ 1\ltl fl til B\1 b 'li'W tl'W 
v 'U 

Butler et al. (2003: 99) 1Ji'Pin~1flTHtl1~'UbVitJ'U~L'WVJPltJb~B\IbP1~~1'W"tJB\Iirm1tJ'W 

~'Wtl';i:::tl~Pln"tr1D~ 6 ~'WiJutJ~Pin~1tJ~ 1 !.!.61:::~'WiJutJ~Pin~1tJ~ 2 ~iJr111~un~~B\I'Vl1\lfl1';il.1tJ'W 

t~tJ 1 i~B~ 1. U'W';itlu';i1~~B~l. U'Wtil1 1.1. 'Vl'Wl\91tl'<il~\lbb61:::~ru~ n"trru~ 1. U'W'W1~'0';i';i~vt~B~ b~tJ n1~tJ 1 ieYn"tr';i 
'U ' v 

iJutJ~Pin~1tJ~ 2 ~iJm1~un~~B\I'Vl1\lfl1';il.1tJ'WB1tJ1:::vtl1\l 11-15 tJ \i11'W1'W 50 rl'W l.bD\Ibtl'W 
' 

2 fl~~ ~B fl~~~1Jl-rum';i~B'Wb~tJ1i~B'Vl~B~ru~fl'trtWbbtJ'U CSA \i11'W'J'W 26 fl'W bb61:::fl~~~1Jl-ru 
'I 'I Ql 'I 

tJ'Vl~ 1-3 fl~~~1Jl1ufl11~B'W b~tJ 1-ff~B'Vl~B~ru~fl'tl-tWbbtJtJ CSA ti1l91t1"il'1\lvt~B~m~iJ€J'W"il'1\11 'Wfl1';i 
' "' ' 

b1tJ'W fl1';i~B'W ~1'Wfl~~~1Ji'-r'U fl1';i~B'W b~tJ 1 i~B'Vl~B~ru~ fl'trtWbb'U'U RA 1 oUfl1';i11~1tl.fl1~1 'W fl1';i 
' v " 

"' bb~ ~\lf111~'Vl~ 1 tJ t:-J 61 fl1 ';il ~ tJ~'U l1 fl~~'Vl ~61€J\1Vl\I~B\I fl~~vl1f1::: bb 'W'W'Vl~\I'Vl ~61 B\1~ \lfll1 rlB'W fl11 
' ' 'U 

'Vl~61B\I bl.61:::t:-J61~~t]'Vl~'Vl1\lfl1';i b~tJ'W"tJB\Iirfll.~tJ'WVib~1u fl1'S~B'W b~ tJ 1 i~B'Vl~B~t1J~ fl'trtWbl. tJtJ CRA iJ 

r1::: 1.1. 'W'Wbu~ tJ~\Ifll1irm1tJ'W~1Ji'1'U m1~B'W 1~ ~1 i~Bvt~e.J~ru~n"trrubb 'U'U RAe.J~1\IiJirtJ~1r1'ru'Vl1\l 
'U "' "' 

~~~Vi1:::ii''U 0.05 

Konold (2005: 2949-A) 1Ji'Pin~1fl1ibbtl~~m1-w'llf1UJ\9ll.b61::: bbm "il'Vl~Dt1jvt11~ tJ 1 i~e.J~ 

l.U'W1tJu11~ ~B~ 1. tl'W\911 1.1. 'Vl'Wlt9ltl"il~\l bb61:::~ru~ n~ru~ btl'W'W1~u11~ vt~B~ l.~tJn1~tJ1ieYn~-s eRA 
'U ' "' 

m~6'11ii'u cl'1vt1'uir m~ tJ'W 1:::ii'u~'WirutJ~ Pi n~1~tl n ~ bb61 :::~iJ f111~'U n~~B\I'Vl1\l m1 b1tJ'W \i11'W1'W 

169 fl'W Blt.J 11-19 tJ ~\ltl1:::fl€JtJ~1tJirflb~tJ'W~i.lf111~tJfl~1€J\I'Vl1\lfl1';ib~tJ'W \i11'W1'W 61 fl'W bb61::: 
' 

irm~tJ'Wtln&i 108 fl'W fl11'Vl~61e.J\IbbD\Iirm1tJ'We.Je.Jmtl'W 2 n~~ ~e.Jfl~~'Vl~61e.J\Ib~-r'I.Jm';j~e.J'Wb~tJ1i 
' ' 

~B'Vl~B~ ru~ n'trru bl. 'U'U CRA bb61::: fl~~f11'Uf1~ 1Ji'-r'U fl1'S~B'Wbb 'U'Utl fl ~ iT m1tJ'W~\I~B\I fl~~ b1tJ'W b .Q'B'Vl1 
QJ , q 'I 

-w'llflru\91~\lvt~~ 11 u'Vl t~m~.uu!ln~~vn.u~.vti1eJ'Wil'W~\I~eJ\In~ll eJ61f111i~~~u-:h L~mtJ~~'IJLVi~'IJ 
q 



! 
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fl~bb'U'U 1~tJ 1-ffnTwl~~B'~nB'Ub1tJ'U Vl~'lb1tJ'U bb~~'Vl~?fe:Juml~fl'~'Vl'U 1 'Ufl1'jb1 tJ'Uum1tJ'U~'l?fe:J'ln~~ 
iJm1~?11~1'jtJ1 'U fll'j bbflU1\!Vl1y;'1lflrui91Vl~'~'Vl~~B'~~'~n11ne:J'U'Vl~~B'~ fll'j 1.ff~e:J'Vl~m111!~ m~rubb uu 

CRA bb~ ~ fll'j?f e:J'U bb u u'lJ n &1"1!-w1 ~'IJ n b1f.l'UiJ wruJ ?fllJ 1'jtJ1 'U m·mnu ru Vl16'f'l~'U b -d'U b~ f.l1 tl'U 
"' 'U 

'U e:Jfl~V1 nd '11'\.Jl ~m!'l~u11 ~'~ b~n'lJn&i bb~~ b~n~ b~'tf?f1lJ1'jm1f.l'Uim'jbbn\J fi!VlT~'1Jflru\9lH1 ~'~ 

e-.JG'Jfll'jl~tJ?f';]'lJ1~11 fl1';]1-li CSA bbG'l~flG'li6 STAR "1i1tJ1~e-.JG'l~~n'VlB'Vl1'lfl1'jb1tJ'U'lJ'iNUm1tJ'U?f\I~'U 
' •I " 

bb~~-w n b~ tJ'U?flm';ltJ bb?f~\11"111~Vl~1 tJ bbG'l ~Vllrll\91 e:J'U'lle:J\Ib "il'Vl ~D1\!Vl11~~ nl'i' e:J\1 'Ue:J fllill nd tJ'l~'Ul1 
b~e:Jb 1m~1'U 1 'lJ'lJ'j~~lru 3-10 ~'lJ~1~ fll'j 1-ff CSA bb~~n~i6 STAR "1!1 tJ 1 ~'!Jm1tJ'UiJI"l11~fl'l'Vl'U 1 'U 

fll'j b1f.l'U tJ'lfl'lf!1m'jtJ bbf! ~'lfl11lJVllJ1 f.l'lle:J'lblil'Vl~ bbG'l ~Vl1 rl1\9l e:J'U 1~e:J ~1'ltl nl'i' e:J'l 
'U 

lill n fl1'ji'lfl'tf1'l1'Ui ~tJ~-:~~ 1-:~'lJ 'j~ b Vl~ bbG'l~1 'U'\J 'j~ b 'Vl ~~'j'\J1~11 fll'j~ e:J'U bbnu ru Vll 
' v 

~qJfi n'tfru~ b tl'U'Ul~'D';l';l~ "1!1 tJ~'le-.JG'l1 ~'Wn b1tJ'Ui11"111~1"1\I'Vl'U 1 'U fll'j b~tJ'U iJ fl1';J~\9),J'\.J 1fll1~?11m'jtJ 

1 'U fl1'jbbnh'Vl~Dru'Vl1~\1~~1'U ~e:J ~1'\.Jfl1'jPifl'tf1 h'Vl ~\J ru'Vl1 ~1'\.Jfll'jbb UG'l'l-rre:JlJG'l~iJe:J~1 'U h'Vl ~ 
v QJ 'U 'U 



' ... 
'U'VI'VI 3 

n1'jl..JCJ fl~ -:J.Q' b~e:J -:J n1'jPl n~1 n1'j~ e:J'W bb nu qj V11 fl ru 1?1 f'11~ 1?11hw1 in~ 15 STAR ~ ii ~ eJ 

fll1lJ ~1lJ1'HI1 'W n1'j bb m "il'VI ~U ruVI1 bbm: n1~1 Vf b VI \?1 ~~'VI1-:Jfl ru\?1 f'11~1?111J1 \?1 fl'th~~ \lrl b ~ eJPl mn 
" ' ' 

fll1lJ~1lJ1'jfl1 'W n1'j bbnl "il'VI ~U ruVI1 bb~ ~ fl1';i 1 Vf b Vl\?1 ~ ~'VI1-:J flru \?1 f'11~1?11"1le:J-:J1! fl b~ CJ'U.ff'UiJ'Li CJlJPl fl~1 
" ' 

tJ~ 2 ~1~-Yu n1'j~eJ'WbbrlUqjVI1flrul?lf'11~1?1TII1lCJ 1 in~15 STAR bb~~bi.J~CJ'U b ViCJ'Ufl11lJ~1lJ1'jfl1 'Wn1'j 

bb nl"iJ 'VI~ U ru Vl1 bb~ ~ fl1 'j1 Vf b VI \?1 ~ ~ 'VI1-:J fl ru \?1 f'11~ 1?11"1J eJ -:J1! fl b~ CJ 'W VI"' -:J 1~ 'Yu n1'j~ e:J'U bb tlU ru Vl1 
" ' ... 

3.1 fl1'je:Je:Jflbb'U'Ufl1'jl..YCJ 

3.2 'th~"ti1mbb~~nG'llJ~"JeJ~1-:J 
' 

3.3 bfl~eJ-:jljeJmm 'Ufl1'jl~CJ 

3.4 fl1'jbR'lJ'j"J'lJ'j"JlJ-1JeJlJ~ 
'U 

3.1 m-am:mbb'U'UflTl'1~v 

fl1'jl~CJfl~-:J.Q b'U'Wfl1'~l~CJM-:J'VI\1l~e:J-:J (Quasi-Experimental Study) ~-:J'th~ne:J'U~"JCJ 
nG'llJ'VII1l~eJ-:J 1 nG'llJ bb~~nG'llJfl"J'UfllJ 1 nG'llJ 111lmb'U'Ubb~'Wfl1'j'VI\1l~e:J-:Jii~n~ru~~-:J.Q 

'I 'I 'I 'I 'I 

E 

c 



E bb Vl'U 

c bbVl'U 

X bbVl'U 

~x bbVl'U nT~G'1~'Ubb'U'U'lJn~ 

T1 bbVl'U n1'JV1\1\?f~'Url~'Ub~~'U 

3.2 'lJ'J~OZJ1n1bb~~n~3J~1B~1~ 

3.2.1 th~OZJ1n'J~b m 'Un111:ijfl 
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D'J~'Il1 mffi m 'Uf11'Jl~~fl~'n1 b U'UUflb~~'U'J~~'U.ff'U~M3JPlfl~1tl~ 2 [l1fl b~~'U~ 1 

tJ m 1Pi n~1 2558 b'~ b~~'U bu~3J'W'J~bn ~'J~G'13J b~':il'W'J~I"l~'Ufl~'UVl~ n1 bb 'W'Ib'W'Il'J ~1'\JmVl'W'Um 
o ~ 0 V Q.IO 0 !L' .:::i 0 CV.o:::il 

eJ1 b[l e:Jb3J eJ 'I fl1 bb 'W 'I b 'W 'll'J ':iJ 'I'V!1 \1\ fl1 bb 'W 'I b 'W 'll'J ':iJ 1'U 1'U 4 'V!e.J 'I b 'J ~ 'U 113-J':il 1'U 1'U'U flb 1 ~'U 116 fl 'U 

efi.:JV11'1l1'1 b~~'U 1Ji'~\1\~ b~~'U'(J~'I bbl?i~~~~'lbb 'U'Ufl~~fld13JG'113J11tl 
'IJ 

3.2.2 n~3J~1€1~1~~1m'Um11:ijfl • 

., 
"il1'U1'Ui!flb~~'U 54 fl'U 1Jlm1\1\~n11~~bb'U'Ufl~~ (Cluster Random Sampling) ~i~~iJoU'U\>le.J'U 

., 
fl1'J b~~nn~~(9)1~~1~~~ij • 

~5~~Plfl~1tJ~ 2/2 "il1'U1'U 27 fl'U bb~~~e.J'I~5~~Plfl~1tJ~ 2/4 "il1'U1'U 27 fl'U 

3.2.2.2 ~'UG'1mm ~e.Jfl1'V!'U\1\n~~Vl\1\~~'lbb~~n~~m'Ufl~ t:-J~'lJ11nn11 i!m~~'U~~'~ 
q q .. d.J 

~u~~Pin~1tJ~ 212 bU'Un~~Vl\1\~~'~ bb~~i!m~~'U~e.J'I~u~~Pin~1tJ~ 214 "il1'U1'U 21 fl'U bU'Un~~ • • 
' ., 

m'Ufl~ 61i'l~1bil'Um'JG'1~'U~'~.W 
' 

1) n~~Vl\1\~m ~e.J n~~mJi'1'Ufl1'JG'1~'UbbtlDqj'V!1flru\>11"!1G'11'1TI~m1-ffn~i5 STAR 

2) n~~m'Ufl~ ~e.J n~~mJi'1'Utn'JG'1~'Ubb'U'U'lJn~ 
' . ' 

., 
n~'Ub~~'U'tm~i!m~~'U~'I 2 fl'U 

3.2.2.4 1111"11 b~~ ~ b(;1'U flru \91 bb(;j ~~1'Ub ~ ~~b 'U'W:W1\9l'J~1'U 'U~'Ifl~ bb 'W'W ':iJ 1 n fll'J'\'ll .... 
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' 
'Vl1~~~&Jvh~~'U o.o5 

3.2.3 ';i:::~:::b11il1vTI.Yfl:um';i11[~ 

~~t.J~b 1mvTI m 'Un1~'Vl~~eNfl~~.n m~t.J 1~~1b'W'Uf11~'Vl~~eJ~~eJ'U\~ht.JI'l'UbeJ~ 1 'Uil1flb~t.J'U 
'II 

~ 1 :Um~~mn 25581-b'n~1b'Un1~'Vl~~B~ 20 fl1'U (fl1'U~~ 50 'U1Vi) 1~t.J'Vl~~B~~B'U 16 m'U 

'V1 ~~B'Ul ~fl11:l.J~1:J.J1'H1b 'U f11'Hbm'OJ'Vl6U ruvn bb~~ fl1~b 'IX b'Vl t?1 ~~'Vl1-:i fl ru t?11"11~1'l1-oJ'1'UTU 2 fl~ -:1 
v ' 

Sl I t.l I 

'lJ';j~f1B'U~1t.J r1-r-:~Vi 1 'Vl~~B'Une:J'Ub~t.J'IJ';j~t.J~nm 2 m'U bb~~A-r~Vi 2 'Vl~~B'U'Vl~~b~m . .~~~t.J~nm 

2 A1'U 

3.2.4 b~el'vnvtlm'Um';i1lij'~ 
b i!eJVl1vTI m 'U m~'Vl~~ e:J-:~A~-:~-d btl'Ub i!eJ'Vl1~1~~ m~b~t.J'U¥Arut?11"11~1'l1~'U\i1'U ~~~'U~'U 

'II .... 

3.3 bfl~e:~-:~ile:~~1m'Um';i1lij'~ 

bA ~B -:~ii e:1 ~1 ob'1 'U n1 ~'VI~~ v ~ fl~ ~.Q ~ v bb~ 'U n1~~ ~ n1 ~ b~t.J 'U n~ t.1 bU 'U n1 ';j~ e:J'U bbflD ru Vl1 
'II v 

~~ -o.1'1'U1'U 16 bb~'U Slt-:~m~t.J~1b'W'Um~~¥1-:~bb~'Um~~~m~b~t.J'U¥ ~1t.J~:::bBt.J~~-:~~eJ1u-d 
'II 'II 

"' "' 
3.3.1 ~n~1Vl~f1~1'l~fl1~~mn.U'U~'U\i1'U ~'VluPlm1"11 2551 ~i1e:Jm~~~fl1~L~t.J'U¥n~:w~1~~ 

\J dJI , cu \J , 

iJ I i./ I 

rhbb~-:~b~"IJ~ n~:w~1~:::m~b~t.J'U¥Arut?11"11~1'l1"1i1-:~i'UVi 3 (:w.1-:w.3) i'Uilut.J:w~n~1:UVi 2 
' 'II 

3.3.2 ~n~1 bb 'U1A~ 'Vltl~5 bb~:::~~ m~i~t.J~ b~moii'B-:~n'U m~~B'Ubbnu11J'Vl1flrut?11"11~1'l11'l1:w 

n~i6 STAR 

3.3.3 lb\"111~~ :W11'l~\i1'Ufl1~b~t.J'U¥ ~1~1~ "il~U~~~-:~r1m~b~t.J'U¥bb~~~1~~fl1~b~t.J'U¥ n~:w 
~ '\.) q '\.1 \1 'I 

tJ I i/ I I 

~1~~m~b~t.J'U¥flrut?11"11~1'l1"1i1-:~o&''UVi 3 (:w.1-:w.3) o&''Uilut.J:w~n~1:UVi 2 b~eJ-:~eJ'I'J~1~l'Ubb~~~e:Jt.J~~ 
'II 

bb~'U m~~~m~ b~t.J'U ¥ bb~ ~~ bb~'U'lJ ~::: nv'U ~l t.1 "il~'lJ ~~~-:~~m~ b~t.J'U ¥ ~1~~ m~ b~t.J'U ¥ ~1~:::6'11ri' ru 
'U 'I 'U 'U u 

-, fi'llm~:wm~b~t.J'U~ (bbU-:JbiJ'U 3 ~'UI'lB'U ~B ~'Uil1 ~'U~v'U bb~~~'U~~u) ~vfl1~b~t.J'U~ m~l~bb~~ 
'II ' 'II 

u~:::b:U'U~~ 

3.3.5 tl1 bb~'U fl1~-.D~ fl1~ b~t.J'U~ ~~~1-:J~'U 1 'lJ1 ~eJ1'111~6~'lJ~ f1'\~1t?1~1 '11~'\ITHU 11"11 1m1f1vl e:J-:1 
'II v 



.. 

..1 
1?11~1~'Vl 3.1 

1 

2 

3 

4-5 

6-7 

8-9 

10-11 

12-13 

14-15 

16 

Q.J I Q.l I Cil I QJ 

e:JI?1~16f1'Wbb~~e:Jm16'11'W'Vl b 'Vl1 n'U 

Bl?1~1ci1'W~B~~1'W1'W~~1~~1'W1'W 

~~ci'J'U 

~~ci1'W (h'VlEi'uqJ~1) 

' 0 q QJj./ 

f11~A1'U1rubf1~1f1U~e:J~~~ 

m~bbnL~'VlEJUqJ~1~mm~ 

m~bbnL~'VlEJU~~1~em~~ (~€1~1~) 
m~bbnL~'VlEJUqJ~1~e:J~~~ (~e:Jm-d~) 
m~bbnL~'VlEJUqj~1~e:J~~~ (.nTt;) 

1 

1 

1 

2 

2 

2 

2 

2 

2 

1 
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~b~~1~1ill~1'U1'U 3 vl1'U (~1~~e:Jbb6'1~~1'W.f11A~'U1f1 n) 1?1~1~6'1BUA11:l..lb~:l..l1~6'1:l..l A11:l..l6'1el~A~el~ 'lJ ... 

A11:l..l b tJ'U hJ1~~~WJl~~~'\J ~::16'1~f'if11~b~~'U ~ b .n€1~1 n ~ ni~:l..l f11~ b~~'U f11~6'1e:J'U bb~~ f11~l~ ~ ~ 
• 'lJ 

'\J~~ biJ'U~~ 1~ ~~1fi 1~"11U A11:W6'fe:JV1A~e:J~~~WJ 1~e:J~ri'\J ~~ n e:JU~e:J~ bbt:.J'W m~~ V1 m~ b~~'W f11~6'1e:J'W 

(IOC -Index) 6lt~i1bnrusv1m~1 1XA~bb'W'WA11:l..lfl~b~'W~~.Q 

11X + 1 A~bb'W'W b~mL'W1~11B~ri'\J~:::neJu'ue:J~bb~'Wn~m~:wm~b~~'W~,!'WiJm1:wb~:w1~6'1:w 
'lJ 

bb~~6'1eJVlA~eJ~ 

1 ,X 0 A~ bb 'U 'U b~ eJ hJ bb't.lh'J1 eJ ~f'i'\J ~~ f1 eJU ~ e:J~ bbt:.J 'U n ~ f11~:l..l f11~ b~ ~'U ~J'UiJ A11:l..l 
'lJ 

... 
b ~:l..l1~6'1:l..l bb~~6'1e:J~A~el~ 

1 ,X -1 A~ bb 'U'U b~ e:Jbb 1..J1~'J1 e:J~fi'\J ~ ~ f1 e:JU~ el~ bbt:.J'U n~ f11~:l..l f11~ b~ ~'U ~J'WhJiJA11:l..l 
'lJ 

b ~:l..l1~6'1:l..l bb~~6'1el~A~el~ 

bb~11l'1A~bb'W'WA11:l..lfl~b~'U'lle:J~~b~~1"111qj:l..l1fl1'U1ru~1fh (IOC) btl'W~1~e:J~foi'\J~~f1e:JU 
I Q.l q iJ 

~el~U1?1~~Ut:.J'Uf11~~~f11~~~'Wl 

3.3. 7 Lbm ~bb~'Um~~~m~b~~'U~I?11:w-1lm6'1'Wmb'W~~1~ 1 



·. 
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.Ve:~ b?I'UeJ bb 'U~ b~ t.Ju ~e:~ tJ bb~ 1 b?I'U e:~ ~ e:~m'll';i~~u~n~l\?1 ';i'"J'l?l e:~uVl'll';irul B nfl~~ bb~11ll:w lu1'uu 1 ~ 

bbm"ll1~b~t.Ju~'e:~t.~ b~t~11l1U1m'Um';i1~mi'umi:w~'dtl~l~ , 

~ "' "!l'U'Vl 1 S (Search the word problem) 
"' 

-rr'U?IeJ'U 

b u'U~'U"ll e:~~ fll';jPi n~lb\1 'Vl ~u t~JV!l 1 'U~'U-dt Vi' ~l b 'iJ'U fll';i?leJ'Um:w bb 'U'd fiileJfl';j 
" " 

'Uru~bb'U~1.Jlh'Vl~bbri'l1m~CJ'U 'llfl,f'UfieJtJ1 (1~ V!lflll?leJU 

U'VlUl'Vl~'d bel~ b ~'El 1 VlUflb~tJ'U\?leJUoV'ElbVl\1\11~~1~ 2. 1Vfum~tJ'UV!lfll\?1eJU"ll'El~ h'Vl~Utlj'V!l 

~ d 
"!l'U'Vl 2 T (Translate the problem) 

b tJ 'U ~ 'U "lJ eJ ~ fll ';j bb u (1 ~oil eJ :w (1 ~ il eJ ~1 'U 1 'l 'VI~ 
" " 

uruvn 1 U~?I:W fll';ib 'Ubb UU';iUJl TV'l V!~eJ?I:Wfll';i'Vll~ 
v " " 

Aru\?ll"ll?l\?lTI~t.Jm\1 b~eJnt .u~eJV!~eJ~tlj~n~ru ~~.n 

- ~eJ~bU'U';iULi';i';i:W 1-ll'l'1?1b1'l'1~vr1eJ~m?lileJ'U 
" ' 

~'dtJ\?l'UbeJ~ 

3. ~?I'El'U 1 Vfum~tJ'UeJeJ nm11l b?I'UeJ 
" 

4. ~?I'El'U b VlUflb~tJ'UvllbbUUtJfl~~b6'1'1:W 

b ~'E) 1 Vfun b~tJ'Ubn~m';ib~tJ'U~:wln:ff'U 
" 



.. 

..... 
bb(:.J'W.fl1'V'lvt'j€Jb"ll~'W~1n~bb?l~~m1l.lvtl.J1~ 

- ~~Gi'n~ru~bll'W'W1l.J5'j'jl.J vt1'1Tmi\'1hJ 'lllb?I'W€1 

1 Vf B~1 'I.J<j'IJ'iJ w;;Ju "VB~.v;'llflru ~ vt~m~ ~'WG'Il.Jfll'jb~-:~ 
" " 

.v;'/Jflru~ 

~-:~d'<il~1ifl'j'IJ~-:~ 3 .ff'Wvt~BhHi1~ bb~~€1-:~ 

G'lll.Jl'jtl b~~'W~~;;i'n~ru~bll'W'W1l.J5'j'jl.J 1~ 

~ -:1 'IT fl b ~ ~ 'W ~ eJ -:1 b ~ eJ fl \il d bb 'IJ 'j bb 'fl ~ 'j ~ 'U fll 'j 
' 

~ d 
"ll'W'VI 3 A (Answer the problem) 

b tl'W.ff'W fll'jVflfll~€1'\J"lJ e:J-:1 h'VI EHJ ~vt11 'W-ff'Wd 

'IJ'n b~~'Wvtlrh~€1'\J~ bvtl.ll~G'Il.lbb'fl~tlfl~€1-:J"ll€1-:J h'VI ~ 
" 

u~vtl 

i'W~ 4 R (Review the solution) 

btl 'W.ff'WV1'\JV11'Wfi1~ Bu 'IT m~ ~'WBl'W b'<iJVJ~iJ ~vtl 
il~flfl~-:1 bb~'dtlll.J~'\.Jb€1-:lll fl1~€l'U~1~11G'Ie:J~fl~€l-:J 
nu b~e:J'W 1 "ll"ll€1-:1 b'<il'VI~Vl~e:J hl '<illfltY'I.J~'j'"J'<iJG'Ie:J'Ufll~€1'\J 

1 'W~'Wd~G'Ie:J'Wfl'"J'j 1 VJ[:.J'f!EJ€l'Wfl6l'U 
" 

V11-:J'U1flb~~~fl1'j'IJ5'1J~-:~1'W"Ve:J-:J'IJ'm~~'W bb'fi~1Vf(:.J'fl 

UB'Wn;;i'ufl'l~Bu~~~'V'lm~ b~mbm "V 1 Vf11n~B-:~ 
" 

60 
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bl"l~eJ'lihJm .ut 'Wfl1'j'\.J'a~ bi3w: . .J~rnd1~CJI"1~'~d ~e) bb'IJ'IJ'Vl~"eJ'IJ1~1"111lJ?~'n..n'jf.l1 'Wfl1'jbbn 

h'Vl ~tl t1JVl1'Vl1'll"1ru ~m?~ ~~ (bb?l~'l1 'W.fl11"1~:J'I.nn '1.2) bb~~bb 'IJ'IJ'Vl~?leJ'IJ1 ~m1:w?~1lJ1'jf.l1 'W fl1'j 1 VI 

bvt~~:J~'Vl1'll"1ru~~n?~l?l~ (bb?~~'~1 'W.n11"1~:J'W1n '1.4) ~'~~1~c.~~1btl'Wrnd"~1'~ bb'IJ'IJ'Vl~?~eJ'IJ 'j1CJ~~bBCJ~ ' ~ 

#i''l~PJ1ud 
.fru 1?1 P.l'W fl1'j 6'1~1'1 bb 'IJ 'IJ 'Vl ~ 6'1 PJ'IJ1 ~ fl11lJ 6'11lJ1'jf.l1 'W fl1'j bbm '<\J'Vl ~tl t1l Vl1'Vl1'l fl ru 1?11"'116'1 1?1 { 

b~P.l'l e) l?ld1~1'U bb~ ~~P.l CJ (1 ~ ;'I b tJ 'W bb 'IJ'IJ'Vl~ ?IP.l'IJ e) 1?11! CJi1 "il1'W1'W 5 -trPJ -treJ(j~ 4 1"1 ~ bb 'W'W 'j1lJb tJ 'W 

20 1"1~ bb 'W'W ~'li1.fr'WI?IP.l'W 1 'Ufl1'j6'1~1'l~'ld 
( 1) Pin~ 1 b P.l n "1 d vt r;r n" 1?1 d r1 ii P.l\"1 d bb (1 ~ r1 ii P.l n1 d 1 ~ I:J (1 tJ d ~ biJ 'W I:J l:l ~ b ~c.~ 1 n 'IJ n1 d 

'U 'U 'U 'U 

tJ d ~ biJ'W~:J (1 1"1111"1 ru 1?1 m?~ 1?1 ~ bb(1 ~ b 'Vll"1tli"11Tifl1'j6'1~1'l bb 'IJ 'IJ'Vl \91 ?IP.l'IJ 1\91 1"111lJ 6'11lJ1'jf.l1 'W fl1'j bbm '<\J'Vl ~ 

uruvt1'Vl1'll"1rul?ll"'116'fl?l~ ... 

(3) 6'1 ~1'~ bb 'IJ'IJ 'Vl \91 ?IPJ'IJ 1 W1m1:w6'11:w 1'jf.l1 'W n1 d bb nt"il 'Vl ~ u qj V!1'Vl1-:J 1"1 ru 1?11"'116'1 (?] 1 b~ PJ.:J 

e) 1?1 d 1 6'11 'W bb (1 ~ ~ eJ CJ (1 ~ bb 'IJ mY 1?1 1! CJ "i\'1 u 1 u 1 0 .U eJ ( bb 6'f I?N 1 u .n 1 fl ~ u 1 n 'I . 1 ) 1\91 CJ 6'f ~ 1 '11 Vf i1 flll :w 

6'1PJ\911"1~P.l'ltl'IJ'<\JWIU d~?l'lri fl1'jb~CJ'W~ bb~TW11 tJ b?I'WPJP.l1"il1'j~~tJ~n~1 \?l'j1'<\J?IeJ'IJI"ll1:Wf.lfl~eJ'l bb(1~ 
' " ~ 

( 4) rhvt'W \91 bnru.vi fl1'j 1 Vfl"l~ bb 'U'W"tJPJ'l bb 'IJ'IJ'VlW~?IeJ'IJ1~ml:w?~1:W1'jf.l1 'W fl1'j bbm"il'Vl ~tl qjvt1 

'Vl1'll"1rul?ll"'ll?ll?l~ b\91 mnru.vin1d 1 Vll"l~bb 'W'Wbb 'IJ'IJ'j'IJ~\"1 (Rubric Assessment) ;'l~i~CJU~'IJU'j'l'<\Jlfl 
~ ~ ' 

bnru.vimd1Vi'l"1~bb'W'W"tle:J'l "111~(1 bb(1~1"1ru~ (tJ~"tl1 b'Wllb~'W~:J(1, 2544: 311; el1'lB'l"il1fl Charles et al, 

1987: 29) bb(1~?1t1TU'W~'~b"~:wm'j?~eJ'Wi'VltJ11"'11?~1?1~bb(1~b'Vli"11'W1(1~ (2546: 143) #i''lbb?~~'~1'W~?~1'j1'l~ 3.3 

l"l~bb'W'W/ n1'abb~~'ll"111lJ~1lJ1'jf.l1 'Ufl1'jbbm'<il'Vl~u t1JVl1'Vl1'll"1 ru~A1~~~~tl'a1 nnt Vi' b ~u 1 

fl113J'VI3.11CJ 

- boU'1huruvt11~f.ln~eJ'~ ... ~ 

4 - ~l b il'Wrn'jbbntl ruvt1~1CJ1TI~bvt:w1~?~:w bb?l~'~~'~rndb~e:Jnm1:w1'1 'Wvttl1CJrn'j ... " 
"" b~CJ'U~:W11 m~e:J~1'1 b V!m~6'flJ W~mn 

~ 

- bb?~~'l15md bbntlru'V111~eJ~1'l-lrW~ b"il'W 1~rh~eJ'IJI"1'j'IJtl1'Wbb(1~?~:w'IJ'jru 
... " 



fl11~VI~1EJ 

- boU1hi.1t1Jvt1'U1~~-;rw1~~n~'El~ 

- b~'Elnrn1jj~:m1.U bb61~~1b 'W'Wm'lmjji5m'lbbni.1ruvt1~~~th 1 LJ~r11\il'El'U~ 
" v " 

tlfl~'El~bbl?iboU'1h'U1~~1'W"tJ'El~i.1ruvn~~ hJ vt~'El 
3 " v 

~1 b 'W'Wm'l\il1jji5bbni.1ruvt1 hlt'1jj'lJ'lru vt~'EJ 
v " 

- b~'El fl m 1jj~jj11-u' bb61~15fl1'lbbni.1ruvt11~ b Vfj.J1~&'1jj bb{;l ~ bbt'1~~~1'W 'J'W~ b tl'W 
" v 

1"11 \il eJ'U"tJ eJ~i.1 t1JV!1 bb\il1~1~\J 1jj11-u' bbt'1 I'm tl'Wr11 \il eJ'U"tJ eJ~i.1t1jvt1 

- b~ Bnf111jjijj1 Hi'bb61~15m'lbbni.1 t1Jvt11~ b vtjj1 ~t1jj bb\?11~1~~1 b 'W'Wm'l~'W m~ 

2 ~~1~1"11\ileJ'U Vl~eJ 
vm 1-ff - b~ eJflf111jJ~m 1-ff bb6l~lTifl1'l bbniJ ruvn 11K b V!:W1~t'1:w bbl?i ~1 b i}wnT~ 1:Wrm\il eJ\l bbfl~ 

" v " 

1 

- 1~1"11\ileJ'U"tJeJ~iJ t1JV!1~mJ 1 ~ bb tJ~~1ni.1t1Jvt1~n1vt'WI'l bbl?i~1b'W'Wm'll?ieJ hJ1~1~ 

vt~eJ 1~1"11\il eJ'U~tl n~ eJ~ bb\?11~1~ bb~ ~~11 ~61 ~ bB ~~"tJ'El~i5m 1 bbniJ ruvt1 
" v 

- boU1hi.1t1jvt11~'!JeJ~jJ1fl 

- b~ eJflf111:W~:W11-il'bbf1~ bb~~~i5nT.iV!1I"11\ileJ'U bb6l~:W~\lU~'U'Elflrl11:Wb -ir1 hiJruvt1 
" v 

'U1\lth~fl1'l bb61~:W bb 'W1Vl1\l~~~ 1:W\J11 u~fl1'lvt1r11\il eJ'U~tln\ileJ~ vt~eJ 
" " 

- b~ eJ flf111jJ~jJ11-&1~ b V!jj1~&'1jj bbl?i~ m ~1:W bbni.1ruvt1~1 ~15fl11 bbni.1 ruvt1ffi~ 
" v v 

b vt:w1~&'1jj b ~~~ bb 'W1Vl1~m~t'11jj11mbni.1t1Jvt11~bb61~ 1~f1~vt115m'lbbni.1t1Jvt1 

~'W Vl~eJ 

- :W~~tJ\l~~~rn1:w~~1~1jJ~vt1b thvtjj1 ~ ~eJ~ 1 "tJeJ'li.1t1Jvt1bbl?i1:W1~1'1l b iJ'Wm'l 

' (ileJ 

0 - 1~boU1hi.1t1jvt1 

1~:Wf111jj - 1~ bbt'11'l~fl1'lbbnuruvt1 vt1eJ 1~\ileJ'U?f'WeJ~~~~61jJ~'W5nuu ruvt1fi'l'l6leJ n.UeJjJ{;j 
v v " 

~m~1:w ~1ni.1t11vt1 bbl?i1:W1~\J1jj1 H1 vi\n~f111:wb-u'11~i.1t1Jvt1 

62 
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(5) 1.11 bb uu'V1V16'le:J'Ui'V11'111~6'11~1':it11 'I.Jn1':ibbm:-'il'Vl~i1t1!Vl1'V11'll'lru\>lf"f16'l\w~· bb'G'i~ bntu"Vl1 u 

m1 1 ~1'1~ bb 'W'W~6'li1'lb6'l~"il bbll1 b6'l'We:J~e:Je:J1"il1':i~~'tJ~m·n1'Vl CJ1i1V'l'WTI b~e:J\>l':i1"il6'l€J'Um1~~n~e:J'l 

bvtm~?f~ bbil11111'tJLJ1'u'tJ':i'lbbm'U1~ttnm'lm~-tfm6'lumb'W~ 
' 'IJ 

I iJ.d 0 I d d I{ 

b6'l'We:J\>le:J~ b 'UCJ1'U1qj"il1'W1'W 3 'V11'W b V'le:J\>l':i1"il6'le:J'UI'ld1~ b 'V1 CJ'l\>l':i'l l'ld1~b Vl~1~6'l~'Ue:J'l6'lti1'Wfl1':itubb6'1~ 

m~1m-rr 1V~c.~1-ffrh~'Ui11'111~6'le:JV~I'lilm (IOC) ~'liibntusv1m11~1'l~bb'W'W~'l-d 

1 ~l'l~bb'W'WbtJ'W + 1 b~e:Jbb 'Wb"il'"Jl-tfe:J6'le:J'UJ'Wi'V~1~\>l':i'l rl'U"ilVIU':i~6'l'lrln1':ib~CJ'Wibb6'1~ 
' 'IJ 

Jf 
b 'We:J'Vl1 

Jf 
b 'We:J'Vl1 

Jf 
b 'W e:J'Vl1 

Il11'l~'W1fl 'U.l) 

(7) 1.!1 bb u u'Vl V16'le:Ju1 VI m1~6'11~1':itt1 u m1 bbm"il'Vl ~-u t1J'Vl1'V11'll'l ru (>] f"\16'1 (>] i~u 1'uu 1 'l 

bbm 'U bbll1 1 'tJ 'V1 V~G'i e:J'l1 -ffnu ,r m~c.~uoffuli'uc.~~ Pi n~1tl~ 3 h'l b~c.~u bu~~V'l':i~ bnCJ':i~?f~ b~"ilV'l':i~f"f~ 
' ' ' 

'WI'l~'W'Vlifl1bbV'l'lbV'l'U':i ~'l'Vl'~'Vlrl1bbV'l'lbV'l'U':i vib~CJ'Wb~e:J'l'5\>l':il~1'Wbb6'1~-rmm~mbbll1 "ii1'W1'W 36 l'l'W Vi 

hJ1-dn~~bU1'Vl~1CJ 1 'Wnl':il~f.l b ~e:J111-tfmJG'lm 1 i1Lm1~~'Vl1~1eJ1'W1"il"ii1bb un (D) bb6'1~~11'111~f.l1fl 
' 'IJ 

~1CJ (PE) 'Ue:J'lbb'U'U'V1V16'le:J'U 

(8) ·th:.J!;1 rn~'Vl(?l(;'le:J.:J 1.Um\>1~1"il 1 ~l'l:::bb u'Um~ Lnrusnvlrhvt'U(?l H (bb?f(?l.:J 1"Umfl(:.J'U1f1 '1J.2) 

"ill fl J 'W '1111'1 ~ bb 'W 'W ~1~ ~ ll bl'l':i1~~ -u e:J~ Gl b ~ e:J'Vl1~ 11'ld1~ b ~ CJ 'l'Ue:J'l bb 'U 'U'Vl Vl?fe:J'U 1V~ CJ 1 off 6'1 (>] ':ifl1':i'Vl1 
'IJ 'IJ 

i1~'tJ':i~~'Vltbbe:JG'l'lfh (a- Coefficient) 1V~CJA1'W1tu"il1fl?f\>l':i'U€J'll'l':ie:J'W'U11'1 (Cronbach) (il1'W ?f1CJCJf"f 
'IJ 

bb'G'i~B'll'ltu1 ?f1f.ICJf"f, 2543: 218) ~'liibntusv111~11'111m~f.l'l~e:J'lii~1~'lbb~ 0.6 ~'U1'tJ bbll11.!1m 

lbl'l':i1~~btJ'W':i1CJ-tfe:J 1(?1CJ~"il1':itu1"il1fl~'Ui1~11'111~CJ1fl~1CJ (P E) bb'G'i~~'Ui:1~1eJ1'W1"il"ii'1bb'Wfl (D) (bb?fVI'l 

1'Wi111'l~'W1n 'U.3) V'l~e:J~nui"YV~b~e:Jn1V~CJ1-ff1fi'Ue:J'll'Vli1~ bb6'1~6(!1b'U€Ji?f (Whitney and Sabers) 

Cill'U 6'llCJf.lf"f bb'G'i~B'll'lru1 6'llcWI'1, 2543: 199-200) "il1nJuA'I?lb~eJnbb'U'U'V11?16'leJ'U~i1rilm1~f.l1fl~1tJ 

eJ~':i~'Vlll'l 0.20-0.80 bbG'l~rl1eJ1'W1"il"ii'1bb'Wfli1ri1 0.20 ~'W1'tJ "ii'1'W1'W 5 oifeJ ~'l~G'lfl1':ilbl'l':il~~'Vl1 

l'ltuil1V'l'UeJ'l bb 'U'U'Vll?l?feJ'U 1~~-:J-d 
' 

' .. 
1'111'111~b'V1CJ'l 0.66 

rl11'111~CJ1fl~1CJ 0.40-0.64 

ri1B1'W1"il~1bb'Wn 0.56-0.78 
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(9) t'l1 bb LJ'U'Vll?l~e:JLJ11?1fl11~~1~1":it~ h.!m":ibbnblil'Vl~'\J t1.J'Vl1'Vl1~flrul'l P116Wl{ ~~~\j ":iru1 tJ 

'Vll?l(;le:J~nuum~CJ'U.ff'UlY'Lm~Pim·ntJ~ 2 ~btl'Un~~l'l1mh~1'Um":il~CJ 
' 

el\91 ":i16'f1'U bb(;l~~e:J CJ(;l ~ 1-U'61'1Vl1''U'Vll?l~B'U11?1fl11~~1~1'm 1 'Ufl1":i1 ~ b 'Vl\91 e.J(;l'Vl1~flru \91 P11~ 1'11 ~ er1~ CJ ' ~ 

~~1-:J~'U b yj e:J11?1 fl11~J~1~1":it11 'U n1":i1 ~ b 'Vl\91 e.J(;l'Vl1-:Jfl ru \91 1'11~ \91 { ~ .:j b tl'U bb 'U 'U'Vll?l~e:J'U bb 'U'U f) \9\ 'lT CJii 
' 

~1'U1'U 5 -iJe:J -irm1~ 4 fl~bb'U'U":i1~btl'U 20 fl~bb'U'U ii~'U\9\e:J'U1'Ufl11~11-:J~.:Jtf 
(1) Pi m~1 btl n ~11Vl~ n~ l'l":i !"iii e:J fl1 bb(;l ~!"iii e:J n111'1?1 e.J(;ltl":i~ b:iJ'Ue.J(;l~ b~ CJ1 fl'U flli 

'U 'U 'U 'U 

tli~ b:iJ'Ue.J (;ll"1J1fl tU\91P11~191{ bb(;l~ b 'Vl fl'W fllTifl1":i~~1~bb 'U'U'Vll?l~e:J'U11?1 fl11~~1~1":it11 'U fll'j 1 ~ b Vl\91 e.J(;l'Vl1~ 
' 

(3) ~-r1~ bb 'U'U'Vll?l~e:JLJ11?1m1~~1mit~1 'U mi 1 ~b 'Vl\9le.J(;l'Vl1~flru\91P11~ 191{ b~e:J~fl \9\i1?i1'U 
' 

bb(;l~~e:JCJ(;l~ bb'U'UeJI'l'W'CJ ~1'U1'U 5 -iJe:J (bb~I?1~1'U.n1fle.J'U1n ~.3) bi?1CJ~~1~1~iim1~~e:JI?lfl~e:J~n'U 

lill?ltli~~.:Jri' m":ib~CJ'U1 bb~1t111 tJ b~'Ue:Je:J11il1i~~m mn m11il~e:J'Ufl11~t~ n~ e:J.:J bb(;l~fl11~b 'Vl~1~~~ ' ~ ~ 

flru\91 1'11~1'1111?1 mnrusn flli 1 ~fl~ bb 'U'Ubb 'U'Ui'U~fl (Rubric Assessment) ~~er1~ CJtl1'LJtli.:Jiil1flbnrusn 
~ ~ ' 

fl1":il'l":i11il1~fl~bb'U'U"l.Je:J-:jm~1"111fl1":i m~1"111fl1":i m~'Vli1~Pimnum":i (2546: 121) bb(;l~~t~TU'U 

?i.:Jb~~~fl1":i~e:J'Ul'VlCJ1i'11~1'1{bb(;l~b'Vlflb'UbG1~ (2546: 143) ~.:Jbb~I?1~1'UI'l1":i1~~ 3.4 
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l"l~bb'W'W/ nTHb~ l91-11"111l.l~1l.I1'Hl1 'Wn1~1 \1 b 'VI\Pl~fl'Vl1-11"1Wl91A1~~{~tl~1n!]1 i1L ~'W 

l"l'J1l.I'VIl.I1EJ 

- u-e:m~.:rffi"il'Vl~flTVI'I.Jl9lbLG1::;~B.:~nTjeJ~1-:Jrln~B.:J 
'\J 

4 - iJmieJ1-:JB.:!~rln~B~LLfl::;L~'WelbL'U1~l9ltJi::;neJ'Un1i~l9l~'UL"iJ B~1~ 
'\J .. 

l9l:w1n ~:Wb'V!I'l~:Wt:.JG1 
' 

3 - uv n~~~h'Vl~rl1V!'U~LLG1::;~v.:~mi 11'1v~1~rln~ B~ 
'\J .. - i1 mia1.:~a.:~~r~ n ~v.:~u1.:~6'i1'ULLG1::; L~'UB Lb 'U1~l9ltJi::; nvu mi~ l9l~'U 1 "il ~ 

'\J 

- u vn~~.ffi "il'Vl ~ rl1V!'Ul91 LLG1 ~ ~ B~mi 1:WI"li'U 
2 

- ilmieJ1~B~~r~ n~B~'U1~6'i1'ULLG1::; L~'UB LL 'U1~~tJi~neJu mi~l9l~'U 1"il 
~v1-ff 

'\J 

bb~m"il 1:U~:w b'V!I'l~:wt:.JG1u1.:~mru 
' 

- ueJn~.:~.ffi"il'Vl~rl1V!'U~bLG1::;~-eJ.:~mi 1:UAi'U 
1 

- ilm1:w~c.mn:wL~'UeJLb'U1~~tJi::;n-eJumi~l9l~'Uh LL~1:U~:wb'Vll'l~:Wt:.JG1 
Er.:~~v.:~tJ.YutJi.:~ ' 

' LLG1::; 1:Ui~umia1.:~a.:~ 
' 

0 - 1:UilLL'U1~~tJi::;n-eJumi\91~~'U1"il I 
I 

1:Uilm1:w~cnt.J 1:w 
I 

(5) U1 bb 'U'U'Vll9l~eJ'U.!J~A11lJ~1:W1i(l1 'Un1i 1 i1L V!l'lt:.JG1'Vl1-:Jf\UJI'1~1~1'1~ bbG1::; Lnru6f'l1 'Un1i 1 ~ 
' 

A::; Lb 'U'U~~{1.:~ L~~"il Lb~1 L~'UB~Bm"il 1i~~tJ1mni'Vl CJ TU~'UTI b ~BI'li1"il ~Bu m1:w~n~ B.:Jb V!m::; ~:w 

LL~Tt111 tJtJ'l'utJi.:~ LLm 'IJ 1 \1r~nl'11.:~m:w<U'eJ L~'U eJ LL'U::; 
' '\J 

' ' ' 
b~'U eJ~e:J ~ b ;gE.J1~1tu-o51'U1U 3 vil'U L ~rJ~~1~?feJUfl11:U LVlCJ\Jt11~~ fl11:Ub Vf:U1~?f:U~e:J\J?ltl1'Ufl1iirubb~~ 

'\J "' 

.f11'131m.ff 1l9lt.J1offf11~'1JlJf\11:W~eJl9lfl~eJ~ (IOC) ;~iJbnrusrJmi1~A~LL'U'U~~.Q 

1 ~A::; Lb 'U'WL uu + 1 L~mL 'IJ1"il·-h<U'eJ~Butiu-J ~ 11'11'1i~nu"iJ~tJi::;~.:~r1 m1 b~CJ'U { LLG1::: 
' " " "" b'UeJV!1 

·~ " .. 
b 'UBV!1 

% 
b 'UeJV!l 
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Jl1fle-J'\.J'Jn "tJ.4) 

(7) tJ1 LL 'U'UV1~i:1e:J't.J'l~fl11l.Ji:11111';it11 't.ln1';i 1 ~L 'Vl~ e-!!;1V11-!Jfl~~~1i:1~{~'\J1'Uth·:mfll "tJLL~1 ' , 
1 tlVl ~ ~ e:J-:~1-rr nm! m~ CJ 'U.&'U~li Cll.J~fnnD ~ 3 h-:J L~ EJ't.J bQ~ l.J'\I'j 1 ~ bn CJ 1~ i:1l.J L~ li)'\f'j';j ~ ~~'U fl~'U'Vl{ 

fhLL'V'j-:JL'V'j"tJ-;i ~-:J'Vll~rl1LL'V'j-:JL'V'j"tJ~ ~b~CJ'Ub~e:J-:JB~~1~1'Ubb!;l~~e:JCJ!;l~l.l1bb~1 ~1'U1'U 36 fl'U ~1:\J1~ 

n~l.l b 'IJ 1'Vll.l1 CJ 1 'U nT~i~ CJ b Ylm11.rre:Jl.l'6'll.l1 1-rribfl~1~,_.,'Vl1~he1'1'U11il~ 1 bb 'U n (D) bb~ ~rl1fl11l.l CJ1 n~1 CJ , ~ 

(PE) "tle:J-:!bb'U'U'Vll'li:1e:J'U 

(8) tJ1e..J~f111V1~'6'lB-:J1-rrm~';i1'0J1~fl~bb'U'U~1l.lbnruGVi~n1'Vl'UI'l11 (bbi:1~-:~1wnm..Jmn 'iJ 5) 

'OJ1 nJ'U tJ lfl::; bb 'U 'U ~1~l-l 1i bfl11::;~.1J B:Wfl b ~BVI1A1fl1l:W b ~ t.J ~'iJ eJ~ bb 'IJ 'IJ 'Vl ~ 6'1 eJ'IJ 1~ t.J 1.1J 6'1 (911 nl1VIl 
~ ~ 

bb!;l~B-:Jflrul i:11CJCJ~, 2543: 218) ~~iibnru6Vl-hri1fl11l.lb~CJ-:~I'i'e:J-:~iiril~~bb~ 0.6 ~'W1'll bb~1tJ1l.l1 

l Lfl';il~vh tl'U-;i1CJ.tfe:Jb~CJ~Iil1-;if1!1'0J1f1~'ti'ijfi1fl11l.JCJ1f1~1CJ (P E) bb~~~'tl.UfiTeh'U1'0J~1bb 'Un (0) (bbi:1~-:J 

1wnfle..J'U1n "tl.6) 'V'j~e:J:wnuA'~b~Bn 1~CJ1i16"tle:J-:J l'Vl.U~ Lbfl~6(11b'Ue:Jii:1 (Whitney and Sabers) 

(~1'U i:11CJCJ~ bbfl~B-:Jflru1 ?11CJEJ~, 2543: 199-200) "Jln~'UA~b~Bmb'U'U'Vl~i:1Bu~~ri1fl1ll-lmn~1CJ 
e:J~-;i~V!ll~ 0.20-0.80 bbfl~A1eJ1'U1'0J~1bb'Uniiri1 0.20 ~'W1tl ~1'U1'U 5 .tfe:J ~~e..J~n1';ilbml~-MV11 

~ 

' ' fllfl'Jl:WEJlmlCJ 0.36-0.53 

rlleJ1'U11il~1bb'Uf1 0.33-0.83 

(9) 'l1lbb'U'U'Vll'li:1Bu1~m1l-li:11:W11t11 'Wm';i1 ~b'Vl~e..J'6'l'Vll~flru~~1?1~1 'V1i:1:wu1ru'1 '\.J'Vl~!;le:J~ 
, 'U 

<t "' 3.4 f11'~bf1'U';i"J'U';i"UJ"lle:J:U'6'1 
'U 

3.4.1 ,r'l..lb~~~:urimJm';ibn'U';i"J'U'a"J:U 'll1~fltl'U~1CJ~'U~tl'U~1-:~ 1 ~-:~-d 
3.4. 1.1 rll'VI'U~fl~l.ll'11e:J~l-:J , 
3.4.1.2 'l.l~l.li1b'Vl~'!Ym~CJ'U~btl'Un~l.l'Vl~'6'le:J-:J "" , 
3.4.1.3 nTVl'U~'ll5Vi'WnT:i'Vl\9l!;lm 1~CJm<J'Vl~rm~1wllflb~CJ'U~ 1 Dm<J~mn 2558 

3.4.2.1 'l11bb 'U'U'Vl\9li:1tl'Ul~fl11l.li:11111"Jt11 'Ufl1~bbm'OJ'Vl~Dqj'Vl1bL~~f11-;ib ~LVI~e..J!;l'Vl1-:J 

fl~ ~ ~1 i:1 ~ {~ ~l~ CJ 1~i:1~1-:J~'U 1 tlv'h f111'Vl~i:1e:J'U nu'\J fl L~CJ'Uv1 L tl'U fl~l.l\911 eJ ~1-:1 LL~1D'UVi flfl~ LL 'U'Uv11~ 
~ , 

'OJ 1 f1 n 1 ';i V1 ~ ~ tl-:1 fl ~ \I.Q' b U 'U fl ~ Lb 'U 'U n tl 'U L 1 CJ 'U ( fl ~ Lb 'U 'U n eJ 'U L 1 CJ 'U liJ 1 n fll ~ vll bL 'U 'U V1 ~ i:1 tl 'U l ~ 
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m1~?f1m'jt~lwm'j bbm"ilVJ ~1:1 ruvnvn~AruMf311?tlwi'VB~n~~Vl~l:'IB~ bb?f~~1 'W.fl1flr..J'Wl n "il.l bbl:'l~n~~ 
v ' ' 

fll'Ufl~ bb?\~~1 'W.f\1flr..J'Ul f1 "il.2 ~l'Wfl~ bb'W'Wrle:l'Ub~tJ'Wiil1f1f11~'Vh bb 'U'UVl~?le:J'U1~fi111.J?l11.J1~t11 'Uf11~ 
' 

"il.6 

3.4.2.2 ~1 b ti'U f11'jVJ~G'I B~ 1'11~ bbr..J'U f11'j~ ~ f11'j b~t!'W f~ bl'l~tJ~ H 1~ tJ 1 "15 bfl~e:J~i!B ~1~ 1 

1 'W f11'j bn'U 'j'J'U 'j'J~tJB~1:'11~ bbfl bb 'UUU 'j~ bii'W'I"'f1 ~ m'j~ m1vh~1'W 'j1 C.J'U fl fll:'l bb 'U'U'U'WVi n r..Jl:'~Vl~~ n11 
" "I ' 

bbr..J'Uf11'j?f€J'W~B 1 tJ 

3.4.3 ,r'Wtl"a::biJ'U 
"' 3.4.3.1 Vl~~"il1f1~'W?f~m'jb~t!'W vi'1m~Vl~?fe:J'U'I!m~C.J'W~1mb'U'UVl~?fB'U1~m1~?f1~11tl 

' 
1 'Wfl11bbn1:lru'Vl1 bbl:'l~m11 ~b'VlMr..JG'IV11~flruMf311?tM{ ~m~t~ 1~?t~1~~'W bb~'du'WVinfl~ bb'W'W~1~"il1nm1 

v ' 'U 

Vl~G'IB'Ifl{'ld b lJ'Ufl~ bb 'W'W'Vl~~ b1CJ'U (fl~ bb 'W'W'Vl~'l b~CJ'U"il1 f1 f111vl1 bb 'U'UVl~?fB'Ul~fl11~?f1m1t11 'Wfl11 

bbmliJVl ~{J ru'Vl1Vl1~flru 1'1 f311?f M{'Ue:J~f1~~Vl~G'I B~ bb?l~~1 'W.fl 1fl r..J'U'd f1 "il. 3 bbl:'l~ f1~~fl'd'U fl~ bb?l~~1 'W 
QJ , , , 

111 fl ~ bb 'W 'W ~1~ "il1 n bb 'U'UVl ~?I B'U1 ~ fl'd 1~?f1~11t11 'W n11 bbm "ilVl ~-u q)Vl1Vl1~fl ru 1'1 f311?l ~1 bbl:'l ~ 

bb 'U'UVJ~?!Bu1 ~m1~?t1m1t~1 'W m11 ~b Vll9lr..Jl:'IV11~flruM m?tM1 ne:J'W bbl:'I~Vl~-:~m~VJ~~ B'I'Ve:J~'I!m~tJ'W 
' 

.fr'Wir5CJ~~mntJ~ 2 fl~~~1~~'Ufl11?fB'WbbflDru'Vl1flruMf311?fM1b~tJ1in1:'115 STAR bb~~fl~~~1~~'U 
' v ' 

b LJ~ CJ'U b Vi CJ 'U fl ~ bb 'W 'W ?f B'U rl B 'W fl11Vl ~~ B'l tl'U fl ~ bb 'U 'U ?f B'U Vl ~'I fl11Vl ~ ~ B'l"il1 fl bb 'U 'U Vl ~ ?f B'U l ~ 

m1~?11m1t11 'W m~bbnL"ilVJ ~DqJVl1Vl1'1flrul91 f311?JM{ bb~~bb uuVJ~?le:Ju1~m1l..l?l1m1t~1 'W m11 ~ 

b'VlMr..J~Vl1~flruMm?tMTI~tJA1'W1ru'Vl11"i1bu~ml:'I'Vflru\91 ( x) bb'Gl~611'Wb ~mb'u'Wmmi51'W (SD) 
' "" 

3.5.2 b LJ 1 C.J 'U b Vi CJ 'U fl 1 1 ~ rt1 ~ 11 t~1 'W n11 bb m <il VJ ~ 1:1 qJ Vl1 VJ1 ~ fl ru \91 m ?t (9\ 4 'V eHu n b~ t.1 'W i 'W 

iJ5tJ~~mntJ~ 2 fl~~~1~~'Uf111?fB'WbbtlDru'Vl1flruMf311?fM~ b~C.J1in'Gl15 STAR tl'Ufl~~~1~~'Uf111 
' v • 
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~e:ru bb 'IJ'IJD n~ b~CJ 1 ifl~ bb 'U'U~e:J'IJ'Vf~~ f11'fVI~(;IeJ~'OJ1 f1 bb 'IJ'IJ'VI~~e:J'\Jl~fl'11l.J~1l.J1'jt'J1 'U f11'jbbm 'OJ'VI6 

Uty'Vf1'VI1~ fl ru\91 ~1~\91{ ~1'\J'1f.l.l'Vf1fl1 bQ~ m(;I"Vflru\91 ( x) ?i'J'U b~ CJ~b 'IJ'Ul.J1\91'j~1'\J (SO) bbri~'VI~ ?18'\J 

fl'11l.Jbb\91f1~1~"lleJ~fi1bQ~m(;I'1Jflru\91 ~'1tJf11'j'VI~?fe:J'IJVl (t- test independent) 

3.5.3 b u~CJ'IJ b V1t~'IJm1l.l~1l.J11t11 'U f11'j 1 Vfb 'Vf\91e.J(;I'VI1~flrul'l m~l'l~"Ve:J~\Jm~CJ'U.ff'U~lml.JP'imntl 
' 

b(;l"lJfHlJI'l ~1CJf111'VI~~e:J'IJVi (t- test independent) 

3.6 !i'lt:i~~1m'Um~~hfl~1::~ii'eJ~~ 

3.6.1 !i'lt:i~vh'ti~,'Vfi''IJm~1bfl~1=:~f!ru.n1'rl"lleJ~bfl~eJ~iieJmm'Um~1~u 

3. 6 .1.1 'Vf1 ~"llti fl11l.J CJ 1 n ~1 CJ"lle:J~ bb 'IJ'IJ'VI ~~ e:~'IJ 1 ~ fi11:W~1l.J1'j t~1 'U n1 'j bbm 'OJ'VIEi u 'Y 'Vf1 

bbr~~m11 Vlb 'Vfl'le.Jri'V11~flrul'lm?tl'l~ 1~CJ~~fl~ bb'U'U n~:w bn\l bbr~~n~:we:ie:~'U 1~m'VIf1Ufl 25 b ue:~~b~'UI9i 
' ' ' 

"llB~tJf1b~CJ'U~boU1?fB'IJ~~'Vf:W~ bb~1bb'VI'Ufl11~tJ1i15"VB~ 1'VIti6bbr1~6!11b'\Je:J{?t (Whitney and 

Sabers) (~1'\J ~1CJCJ~ bbri~B~flru1 ~1CJCJ~, 2543: 199-200) 

Su + SL - (2NXmin) 

2N(Xmax -X min) 
(3.1) 

d 
b:We:J P E bb 'VI'U 

Su bb'VI'W 

xmin bb'VI'U 

N bb'VI'W 

3.6.1.2 'Vf 1 ri1 el1 'W 1 "il '<iJ 1 bb 'W n (Discrimination) b ~ B i bfl11 ~ ~ bb 'IJ 'IJ 'VI~~ e:J 'IJ 1\91 

m1:w~1:w1'jt11 'W m1 bbm 'OJ'VI6uru'Vf1 bbr~~ f11'j 1 Vib 'Vf\91 e..~r~'VI1~fl rul'l ~1~ 1'1{ bb 'IJ'IJ'VI~~e:~'IJ bb '\J'\JB\91\JCJ 1\91 CJ 
" ' 

f11'j~1'\J1f.l.l'OJ1f1~\91'j'1Je:J~b1b'Wrl~bbrl~bb~:Wb'\Jri~'W (Rovinelli and Hambleton) (~1'W ~1tJtJ~ bbrl~ 
'U 

er~flru1 ~1CJCJ~, 2543: 201) 
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(3.2) 

Su bb'Vl'U 

SL bb'Vl'U 

X max bb 'Vl'U 

X min bb 'Vl 'U 

N bb 'Vl'U 

3.6 .1. 3 vt1fl1fl11~ b~ CJ-:J\91'j-:Jb~-:~b-d' e:J'Vl1"1l€J-:Jbb 'IJ'\J'VlV~?I€1'\Jl wwr.n~6'11~1'jfl1 'WnT:ibbnL"il'Vl ~ 
\J ruvt1bbft~m'j 1 ~ bvt\91 !;Jfl'Vl1-:Jflrui'1P116'11'11 ~-:~ 1 ifi1~"lliJm1~6'1e:JV~fl~e:J-:~ (IOC) 1V~CJnT:ifl1'U1ru"il1n?lm 

~ ' ~ 

"11€1-:Jhib'Uft~bbft~bb~~b'\Jft~'U (Rovinelli and Hambleton) (~1'U 6'11CJCJP1 bbft~eJ-:Jflru1 6'11CJCJP1, 2543: 

249) 

(3.3) 

.. 
b~€1 IOC 

' " 
bb 'Vl'U !;Jfl':i1~"1J€J-:Jfl~ bb 'U'U"il1 n~\ ~tJ1"ll1illVl-:JVI~VI 

~ ~ 

N 

3.6.1.4 Vl1rl1fl11~b~mi''W"1l€J-:~m'j 1 ~fl~bb'U'Ufld1~6'11~1'jfl1 'Um'jbbm"il'Vl~\J t~JV11 bbfl~m'j 

1 ~ b Vl\91 !;Jfl'Vl1-:Jflrui'1P116'11'11~-:~uuu 1V~CJ 1 iG1'mh~~'Vlt?IVIG1'~fr'W5 bb uu b~ CJ1G1'W (6'1~"ll1CJ Tan"il bm~~?lnfl, 
' ' 

2556: 171; eJ1-:JB-:J"il1n Ebel and Frisbie, 1986: 71) 

.. 
b~€1 rxy 

N 

:LXi 
i=l 

(3.4) 
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N 

L:Y; bb 'Vl'U t:J!:l';il:JJ'IJmA~ bb 'U'U'lJ~ y 
' i=l 

IX; 2 
bb 'Vl'U t:J!:l';il:W'IJ'tl'l\"l::; bb 'U'U'lJ~ X bb~!:l::;lfi'lE.Jnf'h~'l?lm 

' i=l 
N I IV 0 IV 

L:Y;2 bb 'Vl'U t:J!:l';il:JJ'IJB'lfl~bb'U'U'lJ~ Y bb~!:l~~ltJnm!:l'l?lm 
i=l ' 
N 

t:Jml:W'lJ8'lt:J!:l\"lill';i~'VrJ1..:J 
IV 

L:XiYi bb 'Vl'U X fl'U Y 
i=l 

'U 

N 
0 d Q ~~ 

bb 'Vl'U ~1'Ul'UA'U~';i8?l..:J'Vl~f1~1 

3.6.1.5 Fi'lfll'l:w b ~mt'I.J'lJeJ'lbb uu'Vl~?lm.rr~m,:w?l1:w1';it:l1 'Unt';ibbm~'Vl~iJ11!~' bb!:l::;m';i 

1~b~~t:J!:l'V11..:Jflru~~~?l~-! 1~tJm1~1G1:w'lb~~'V1Bbb8!:1Vh (a- Coefficient) 1~E.JR1'Ulru~1n?l1?11'1JB'l 
' 'U 

fl18'U'U1fl (Cronbach) (~l'U ?l'ltJtJ~ bb!:l~B'lflill'l ?l'lE.JtJ~, 2543: 218) 

{ 

n 2} Is n . ' a=-- 1-'='
2 n -1 s1 

(3.5) 

.. a Fi1G1mh~~'V!Bm 1:w b ~mr'U'lJ e:J'l bb 'U'U'Vl~?lB'U b:W8 bb 'Vl'U 

0 "' n bb 'Vl'U ~1'Ul'U'lJ8'1J tl'l bb 'U'U'V1~?18'U 

n 2 
L:si bb 'Vl'U t:Jml:Wfll'l:W bb 'lht.hl'U'lJm bb 'U'U'Vl~?lB'U11 E.JoUB 
i=l 

s2 bb 'Vl'U m1:w bb 'lh't.hl'U'IJ B'l bb 'U'U'Vl~?lB'U~'luU'U 

n 

LX; 

X 
i=l (3.6) 

n 

.. n ' ' 
b:W8 L:xi bb 'Vl'U t:-.~m1:W'lJeJ'lfl~bb'U'UA'UVi 1 ~'lfl'UVi n 

i=l 
" 0 "' .... 

n bb 'Vl'U ~1'1.J1'U'lJ8:W!:l'Vl'l~:W~ 
'U 
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so = 

11 7 
( 

11 )c nix;-- Ixi 
I=] I=] (3.7) 

n(n -1) 

I q 

bb'Vl'U 6'f1'Ub'UCJ~b'U'Umi'1~~1'U ... 

(Exi Y bb'Vl'U t:-.~~~1:W'lleNoUeJ~~~~Vl:wVJCJnrhrr~?fm 
., 

n bb'Vl'U ~1'U1'UoUeJ~~Vl~Vl:WV1 

3.6.2.3 l'116'f~~'VlV16'feJ'UVl (t-test independent) 1oU''V1~6'feJ'U?f:W:W~Ji1'W b~CJA1'Wlill-;;J'lfl 

6'11'1~ ('lJI"l~ 1~fll11'l'W~, 2554: 136-139) 
" " 

(3.8) 

t bb 'Vl'U fl11fl~~vtl-if~'iil1~ru11 'U t -distribution 



d 
'U'Vl'Vl 4 

m~1~m~B-:J m~Pln'\.'f1nl~~B'UbbnDt1J'Vl1f1tU~m~~f(~tJ 1-tin6'116 STAR ~~l'ir.Jm1 l-1 ~1l-11~t11 'U 

m~bbm~'Vl~'i:Jruvn bb6'1~m~1vh'Vl~~6'1'Vl1-:~Aru~l"11~ ~ ~ ~~m.hb~'UB~6'1m~1bm1~~-liBl-16'11il-:~'i5 
ClJ 'I 'U 'U 

4. 1.1 A~ bb 'U'U~1n bb 'U 'U 'Vl~ ~ B'U1~Al1l-1~ 1 l-1 1 ~ t11 'Un1~bbm~'Vl~Dt1J'Vl1 'Vl 1-:Jf1tU~I"11~ ~~bb~ ~-:!~6'1 

\il-:~m~1-:~Vi 4.1. 1 

~1-;;1~~ 4.1 A ~ bb 'U'U~1tJ'Uf1f16'1'il1nn1 ~'Vl1 bb 'U'U'Vl~ 61e:J'U1 ~A 11l-!611l-!1 ~t11 'Un1~ bbnb'il'Vl ~'ij ru'Vl1 ' ~ ., 
<iQ, d I Q Q,/ c:l CV Q Q,/ I 

'Vl1~Aru~f1161mne:J'Ub ~tJ'UbbS~~'VlS~~ b 'atJ'U"lleJ ~'Un b 'atJ'W'Vl~61eJ~ nS~l-1 
' 

f)~bb 'W'WrieJ'Wb~tJ'W 

n&llJf1'd'Uf1lJ n&llJf1'd'Uf1lJ 
' ' ' ' 

1 0 0 10 0 

2 0 4 17 2 

3 3 0 8 0 

4 1 0 11 0 

5 0 0 7 0 

6 3 0 15 0 

7 3 5 8 7 

8 3 1 12 1 

9 0 0 0 0 

10 7 0 12 0 

11 0 0 3 0 
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12 0 0 2 0 

13 0 0 13 0 

14 6 0 17 0 

15 1 1 18 1 

16 1 2 12 2 

17 1 2 16 3 

18 2 1 14 3 

19 0 6 8 8 

20 2 1 10 3 

21 0 3 12 7 

22 0 8 14 10 

23 7 0 14 4 

24 0 1 11 2 

25 5 10 10 4 

26 0 0 8 0 

27 0 2 7 3 

X 
1.67 1.74 10.70 2.22 

so 2.253 2.669 4.522 2.847 

"ill ni'I1~1-:J~ 4.1 fl~ bb 'W'W n e:J'W b~t.J 'W "ill n nl~vll bb 'U'U'Vl~?l e:J'U1 ~ fl1 1:W?I1:W1~bl1 'W nl~ bbnl"il'Vl ~ 

U tl.JV!l'Vll.:J fl ru l'll'lll ?11'11'Ve:J.:J1.J' n b~ t.J'W n~ :W'Vl~!;l e:J.:J bb!;l~ n~:W fld'U fl:WiJfi1 b~ ~ tJ b!;l'V fl rul'! b Vll n'U 1. 6 7 bb!;l ~ 
Q) , , , 

1.74 ~1'\..JbDt.J.:Jb'U'W:Wlm~l'W 2.253 bb!;l~ 2.669 m:w!;h\91u fl~bb'W'WVI;;i'.:Jb~t.J'W'Vm11m~t.J'Wn~:w'Vl~!;le:J.:J 
~ ' 

2.84 7 1'11:W~119i''U 
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4. 1. 2 bb~ 'UJl iJ bb vl~ 66G'1111~ fl ~ bb 'U 'U n 'i.l'U b~ tJ 'U \11 n n 1~'Y11 bb 'U 'UVllil G'1 'i.l'U llil fl'd 1:W ?11:W 1 ~ () 1 'U n 1 ~ bb n 
" 

hVJEJi:JniVJ1Vll~Arul?lmG'11?l4'lleJ~um~t.J'Uvr~?~e:~~n~:w ~~bb~'UniJ~ 4.1 bb~~ 4.2 
'~ ' " 

:: r-
16 

14 

12 

10 

8 

- -
6 .,. - - .---

,---

1- -

lli r-- r-- -
I I I I .I I I - r---,. 

2 

0 

L 1 2 3 Q 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

20 

16 

12 ~ 

10 

-lb 0 0 2 

D 
1 2 .i C. 5 6 7 8 9 10 11 12 13 1C 15 16 !7 18 19 20 21 22 23 2C 25 26 27 
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4.1.3 b LJ~tJ'U b-vitJ'Ufl11:W?I1:W1~t:l1 'Ufl1~bbtll'il'Vl~Vl1'lflnJ1'11"11?11'11rlel'l..Jb~tJ1..J'Ve:J'liJ nb~tl1.J~'l?le:J ·m~:W 
<V d 

bbGWl'l~6Wl'l \91 1~1'l'Vl 4.2 

i nd epend e nt) 'V e:J.:jf) ~ bb 'U'U f) "J1:Wal:W1';if;) 1 'U n1 ';ibbtlb~'Vl ~u q)'Vi1'Vl1.:J f) ru~ 1"1161 ~i 
" 

rle:J'U b~tJ'U'Ve:J'l1J fl b~tJ'U~.:J61B.:Jflli'i:W 
q 

~1'1.!1'1.! t p 

27 1.67 2.253 
.110 .913 

27 1.74 2.669 

STAR bb~ ~ n~ :w fl 1 u fl :w~1JI1'u n 1~ ?I e:J'U bb u u LJ n ~ iJ fl 1 1:W ?1 1 :W 1 ~ t:l 1 u n 1~ bbm"il'Vl ~ u ru 'Vi l 'Vl 1 'l 
' ' v 

flnJ\911"11?11'11ne:J'Ub~tJ'U 1:\J bb\91 n\911-:J n'U~1~~u11mh~'t1!'Vl1'l?f~~ 0. 05 

4.1. 4 bb~'U.n iJ bb vi'l bb?l ~ 'lfl ~ bb 'U'U Vl61' 'l b~ tJ'U "il 1 n n11vl'1 bb uu 'Vl ~ ?le:J'Ul ~ fl11:W?Il:W 11bl1 'U n11 bbtl 
" 

20 r 

18 

16 

1 1t 

1:? ' 

10 

8 

6 

c 

2 

0 . . 1 2 3 a 5 6 7 3 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 211 25 26 27 
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20 

18 

16 

14 

1 12 t 

i 10 - - - .-

I 
.....-- r--

1-

8 

6 

Fn 
-

r-4IT 
1- 1n -

b --,----,-I > 

4 

0 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

4.1. 5 bbe.J'W.nll bb vi .:Jbb~Wl.:JA~bb 'W'Wn e:ll.Jb~ t.J'Wbb~~VI~ .:Jb~ t.Jtr<~nnnT'avllbb uu'Vl~~HJ'tJ-'l' ~f1l1:J.J~1:J.J1~b1lu 
'\J 

nT~bbm:U'Vl~Dru'VIl'Vll.:JAru\Plf'11~1Pl~'IJe:J .:JUm~ t.J'W~.:JffiNn~:w ~.:J bbe.J'W.nll~ 4.5 bb~~ 4.6 
., ' '\J 

20 1-- - -- ---

18 -- ----------

16 t-
14 

F 12 

10 0 pretest 

8 - - - -
1111 posttest 

6 

4 

2 1-

I o ~ ..,_....U.,LIIIi, _ 

L 1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 
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20 ~----------------------------------------------------

18 

16 

14 

12 + -

10 - D pretest 

8 
• posttest 

6 

-

... I . ---- - -

I - Ill IIIII lrl I 
2 

0 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

~ ' 

b1CJ'W'(JB\lil'm1CJtrvi-:J?1B\ln~l.lbb?1~\le-~r~~\l~1~1\lVJ 4.3 
' 

' ' 
~1';i1.:!Vi 4.3 Fl1 bO~~b~"VI"H1J~ ( x ) 6i1'WbU~.:!b'U'W3.l1m~1'W (SD) bb~~61i;\~'V1~61B'UVi (t-test 

dependent) "VB..:li'l~bb 'W'Wi'l11l.l611l.l1"a~ 1 '\..! fl1"abbtlb"i!'V16uruvn'V11..:Ji'lru~f1161~1rim.J 
"' 

n61l.l 
' 

~1'\.J'd'U p t 

(l"l 'U ) 

27 1.67 2.253 
9.295 .000* 

27 10.70 4.522 

' ., 
fl'iJ'Ub ~CJ'\.J 27 1.74 2.669 .641 .524 

A1'tJAl.J 
' 27 2.22 2.847 
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linnl?lTn\1~ 4.3 'Vftr:h oJm~tJ'W~'W~5tJJ.J?im~nu~ 2 ~1~~\Jm';i ?1e:J'WbbniJqJvt1ru)jl?ll'l11?11?1{ 

bl'ltJ 1 -ti nr;,i5 STAR ij fl~ bb 'W'Wf1l1JJ?11JJ1';ifl1 'Wnl';ibbm lilVJ6u ruvt1Vl1\lf1tW 1?11'!11?11?1{vt6'1 \lb~ tJ'W?1 \lnl1n 'El'Wb~ tJ'W 
v ~ 

e:~~ 1\lijoJ mh•1 b~JV11\I?!~ ~ ~ 1~~'\.J 0. 05 1 'W'lJru~~oJ m~ tJ'W~1~ ~'U nl';i?!e:J'WLL 'U'U'\.J n~ i1r1~ LL 'W'Wf1l1JJ?!1JJ11fl 

1'Wm';ibbmlilVJ6uruvt1Vl1\lf1rul?lm?t\914t~bb\9ln~1\ln'W~1~~LJoJmh•i'ruVJ1\I?t~~ o.o5 
v v 

4.1. 7 t:-mm';ib LJ~tJ'UbVltJ'Um1J.J ?t 1:m';ifl1 'Wn1';ibbmlilVJ6ub~Jvt1Vl1\lflru\9lm?tl?l1'lJ e:~\loJn b~tJ 'W vt 6'1\l 

1~~'\.J n1';i?ltl'WbLnub~Jvt1f1tW\9ll'l11?!\911b~?w 1 olinr;,i5 STAR nLJoJm~tJ'W~1~~'U nl';i?ltl'WbL 'U'U'\.J n~ bb?l\?1\le-J r;'l 

independent) "!.1 tl \1 fl~ bb 'W'W fl11JJ6'11JJ1'Hlb 'W n 11 bbm~'Vl ~U q)Vl1'Vl1-!l fl W l'l!P116'11'1 ~ 

:51'W1'W t p 

(fl'W) 

27 10.70 4.522 
8.248 .000* 

27 2.22 2.847 

uruvt1Vl1\lf1ru\9ll'l11?tl?l1bvhn'U 10.10 bb[;l~ 2.22 \911lJ~1~'U bbi:i~i1i1'UL~v..:~L'U'Umm\i1tavhn'U 
v ~ 

4.522 bL[;l~ 2.847 mJJ~1~LJ lil1nn1';iVll?l?teJLJVi 'V'l'Ul1oJm~tJ'Wn~JJ~1~~LJm'j?fe:J'Wbbnuruvt1 

""' \91111\IVl 4.5 

' v 
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~1-a1.:~~ 4.5 f1 ~bb 'W'W'a1t:JUfW16'1~1 n m-a·vhmJU'Vl~&~Bu1~f111~611~1'atlb 'Wm-a1 ~b'Vi~ ~G'l'V\1-:J 
' ' ... 

Q, tf I Q CV c;l Q/ Cl QJ I 

f1 ru ~ f1161 ~'afl B'W b 'at:.I'Wbb&l ~'VIG'l\1 b 'at:J'W"!.IB .:J'Wfl b 'at:.J'W'Vl-:1 &IB\1 fl&l~ 
' 

' d "' d 
f1~bb 'W'WflB'Wb 'at:J'W f1~ bb 'W'W'Vi6'1.:1 b 'at:J'W 

1 1 0 9 0 

2 0 4 3 9 

3 2 0 8 6 

4 2 1 4 1 

5 0 3 4 0 

6 4 1 5 0 

7 4 7 9 12 

8 1 1 9 0 

9 6 2 5 0 

10 7 1 11 0 

11 1 1 7 1 

12 1 2 2 4 

13 2 2 5 1 

14 7 1 10 1 

15 3 2 13 6 

16 4 6 10 3 

17 0 3 10 5 

18 1 2 7 8 

19 0 4 7 9 

20 4 0 10 4 .. 
21 1 0 7 6 

22 0 4 4 10 

23 10 1 10 4 
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~1-a1~~ 4.5 fl~bb 'W'W11t:J'UI'11'16'1;u1nm-a'V11 bb 'U'U'Vl~6lB'U1 ~1'111~m~11~ 1 'Wm-a1 ~ b'Vl~~6rvn~ 
' ' ., 

1'1W~r116l~iriB'W b~l:l'Wbb&l~Vl~~ b~l:l'W"Iffi ~'l.!n b~I:J'W~~6lB~n ci~ (~B) 
' 

nci~fl'J'Ufl~ 
' ' 

24 0 1 2 4 

25 7 11 8 14 

26 4 0 8 3 

27 2 3 5 2 

2.74 2.33 7.11 4.19 

so 2.712 2.496 2.913 4.000 

;u 1n ~ ~~~'l~ 4.5 1'1::; bb 'W'W riB'W b~ t.J'W;u1n n1~'V11 bb 'U'U'Vl~G'1u'U1 ~Al1~G'11~1-ab11 'W n1~ 1 ~ 

4.000 ~~~6'1'1~'\J 

4. 2.2 bbe..J'WniJ bb vi 'l bbG'1 ~ 'lfl::; bb 'W 'W ri B'W b~ t.J'W "ill n n 11'Vl1 bb 'U'U'Vl ~G'1 B'Ul ~ Al ~~ G'11:W1-ab11 'W n ~~ 1 ~ 
" 
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20 
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14 r---
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10 

8 1----
,-

I 6 + 

I 
I 
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1--

- n 
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2+-
0 ' 
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4.2.3 b U~ tJ'\.J b Vl tJ'\.J fl11:W?l1:W1 ~ r11 'W n 1~ bbm OJV18U ~'VI1Vl1'1fl ru \11 1'11?1 \111 rl B'U b~ tJ'U'I.IB'I11 n b~ tJ'U 
v ' 

Vl'..:~?lmmi:wbb?l~..:J~fllil..:J\111'j1..:JVl 4. 6 
' 

... 
b~tJ'W'IJB ..:~11 n b~tJ'WVl'l 6'1B'I n6i :w 

' 

~1'U'J'U ' "' 6'11'Ub'\.JtJ'Ib'U'U t p 

:W1\11~~1'U ... 
27 2. 74 2. 71 2 

.574 .568 
f\1'\.Jfl:W 27 2.33 2.496 

' 

riB'Ub~tJ'UbJbb\>ln~1..:Jn'U~~~Iilu11mh•1~VJ1..:J?l~~ 0.05 

4.2.4 bb~'U.niJ bb vi..:~bb?l~..:Jfl~ bb'U'U'VI~..:Jb~ tJ'UOJ1nm~'Y11bb uuVJ~?lB'Ul ~fl11:W?l1:l.JI'jt11 'Um~ 1 VI b'VI\11 ~fl 
~ ' 

20 

18 

16 

1<1 

.---
- - ------ -·- r--- - ---12 

-
10 - - r---,- -

- ,--
8 - -- -

- -.--- .---
6 1- - - r-- - -

- - - -
<1 r--- -- - r--- -

r--
2 - r--

0 1- -
1 2 ) c ; , 1 a <1 :G ; ~ 12 :) ! .: : s 11- : ~ : : :9 zt· 2: 22 23 2c. 2~ 2~ "? 
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20 

18 

16 -- -- -----

14 

12 1---

10 1-
r-- -

8 f---
,_ --

6 f--- f-- -- ---- - - - --
,--

4 f--- f--- r-- 1---

f-- f--
f-- n h I I 

2 

0 

2 4 6 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

20 

18 

16 

" 

!:<. 

!0 D pretest 

8 • posttest 

6 -

' 

I 2 

rJ 0 

I 2 3 ' 5 6 7 8 9 10 11 12 13 1a 15 !6 17 18 19 20 21 22 23 24 25 26 27 
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20 

18 

16 c------ --

14 -

12 f--- - - ----

10 1---- 0 pretest 

8 
• posttest 

6 r---

4 +-- - - - -- --

0 

i - 111~ n In n n 111! ~~~~~~ I 1-1~ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

v ' 

'lle:J'lilm1CJ't.rvi''l61e:J'l n~~bb611'l'l~!;Wl'll'n"fl'lVi 4. 7 
' 

"' bb6l~'Vi~~ b~CJ'W'lle:J~t!n b~CJ'W~~~e:J~n&i~ 
' 

'Vll'l~e:J'U :S1'W'J'W t p I 

( fl'W) 

27 2.74 2.712 
5.706 .000* 

27 7.11 2.913 

27 2.33 2.496 2.041 .047* 

27 4.19 4.000 
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~1 n ~1'~1-:J~ 4.7 ~1rh u m~ CJ'\.J~'\.J~5m.J~m~nu~ 2 ~1~~u nTH'1 e:J'\.Jbbnu 11JV! 1 

rnD~m?l~ft\91 CJ 1-lln!;1i6 STAR i1fl~bb '\.J'\.Jfl11ll?l1ll1~t11 u m~1 VlbV!~e.J!;1'Vl1-:Jflru~I'11?1~1V!~-:J b~CJ'\.J?I-:J ' ~ 

n11ne:Jub~CJ'\.Je:J~1-:Ji1umhoi't~J'Vl1-:J?!~~~~~~u o.os b~'\.Jb~CJ1nuunb~CJu~1~~um~?le:J'\.Jbb'U'U'\Jn~ 
4 2 7 t: .. mm~b tJ1CJubViCJ'Ufl11ll?l1m~t11 um~1 VlbV!~e.J!;1'Vl1-:Jflru~m?l~1'lle:J-:JUm1CJuV!~-:J1~~'\J . . ' 

m~?le:J'\.Jbbnu 11JV!1flcU~1'11?1~ft\9lCJ 1-lfn!;1i5 STAR nut! m1CJu~1~~u nl~?le:J'\.Jbb uutJ n~ bb?I\91-:Je-.1!;1~~ 

~1~1~Vi 4.8 

f1!;1ll 
' 

t p 

(fi'U) 

27 7.11 2.913 
3.072 .003* 

fi1'\Jflll 27 4.19 4.000 
' 

'1Je.J..:jtJf1b~ti'U 

4.3.1 e-.1 !;1 ~ 1'\.J n1~ b ~ CJ'U ~ 1 n n 1~vl1 bb 'U 'U 'Vl \916'1 e:J'Ul (9) fl11ll ?11ll1 ~t11 'U n 1~ bbm ~'Vl8u tiJ V!1'Vl1-:J 
.., 

fl ru~ 1"11 ?I~ 1 ri e:J'\.J b1 CJ'\.J'lJ e:J~tJ n b1 CJ '\.JVJ~ ?le:J~ mill 
' 

~1nm~v11 bb uu'Vl\9l?le:Ju-'l' \9lfl11ll?l1ll1~t11 um~ bbm~'Vl8u t~JV!1'Vl1~flru ~m?l~1ri e:Ju b~ CJ'\.J 

b~e:J~eJm1?i1'\.Jbb!;1~~e:JCJ!;1~ ~'\.J~5CJll~mnu~ 2 um~CJ'\.J?i1't.J1V!ruvY-:Jn~lJ'VJ(9)!;1e:J~bb!;1~n~llfi1'\Jflllb-il1h 
v , 'I 'I 

u ruVI11~'11 e:J CJ h] i1 m1ll~ mCJ1ll1 u m~v\'1 bb uu'VJ\9l?le:Ju-'l' \9lfl11ll?l1ll1~t11 u m~bbm~'Vl8u ruV!1'Vl1~ v v 
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Aru ~1"11?1~1 riel'l.J\,~ tJtl 1~ \,\,?1\'l~fn~\,\,flU ruvn u1~Atl'V'ltJ 1tJ1~mnu ru'Vl1~h tJ1~m~~1~ 1, 'Vlm:::?!l.l ~ ~ \,\,?!~~ 
v v 

1t~m'V'l~ 4.1-4.3 

-riilailu<(la~ 2 fjnJtil.l~!U•Lo\J 3,600 \.J 1VI t~ijnli11JI'l\HU'Uflm11h\Jil•if yjfl\Jii1119'ii\JI>im!il•l'l'Un\'11• 

1<>ii'u1U'U 3 : 4 llru:\Jv•f'l'Umn•t.lii'ul'im!<Hfl\JI~nl<>li'uiU\J a : 10 v•'lni1~n""•ll1111.i'i'ul".l'\Jt'l\Ji'l" 
1\'i1h 

~.mvVIe!n•'l-l'UCI\t~ iliv ... ...................................... ................. .......................................................... .. 

~.viTvVle!ilf<Hn17Vl71\J Ail .... ......................... ... . ................. . ........... . 

_ .... .,J • 

Ui'lP!ncrvni'I'I<J'~>~1f'l1illilV 

..... . (J 

'fiili1ilU'li'il~ 3 u%'VIILt-i~~~~fi1\J1tu~1!JLVli'fVIEth t~1U \'j\rl1iinu1~tiVIELYiiJ~u-;nn\J~m11 50% ih~ 
11<hjj"i18hi'2o,ooou1'11 iJGil"i1u\~q'II5Lvhl~ , 

~~mvVlvn1~u.,tl1 ~<J ... ~ .. ~~{.~_S:.?.r.':!.:~ .. ~i~.~~-~-~--~~~~ .. p. ... ~!~ ..... ~:.~.~--~-~-~~.::J.a:s 
............ ?.e.At:!.O..c:J ....... -:::.~ ........................................................................ ... ................................ . 

~~YitvVIV~v~n1'i'm1u Av ........ -~-~: ?.."'-~~~~\'::!.~.~-'~1 
.. 1 /..... . ......................... . 

... .eo. ~ " 
lliWN'lii'VI11't'HJ~11'111>181J 

~ e 19 ~ o '">~ ~ <!:l :; \ a<Oi:J o o o ... Q .... .................................................... ~ .... ..... .............. .. .................. ......... \ .......... ~ .... ..... 7""'-""''"'''"""' 

.................................................................................................................................................. o .... 
i'f~tJrhvmu v '-' 

'i:JJ~""""lor, .. r"()'f ' ooa ooo ""w' ............................................................ ;; .................... :1 .......... <) ... ............ ......................................... . 



~ilffiJ\JoUu~ s 11l'l'l'liuiJ1m~u1inu:lu1R1'l" to,ooo u1V1 &u1m'l"~~tilil'l"111l!lm.Jv~tJEJ~~ 10 JilJu ~~il "' 

r.l1ntmJ 1 i'J 1111'1'!1lJ\I:r1v'i'fuillumdv>vi1~'i 

.Ua~tv1J.Uv~ 3 1J~,;'VI~~~V1~~PhtnCU11U\fi~YJ~\J1~~1\I v;\ri1il11U1oi~Y1~~~1J~\J~1nU~U.i\'1 50% n1V~ 
ufi1ii11u\O\ 20,000'U1YI viJih1u\i\11Y13~vhh 

~~vn~VIvrh .. ,u~h; ~ll •.. ~~.tli\1jj~:>.:QJ.~ .... J.~7~ ... :l.m:1 ........... ................... . 

U1'111l~~crvi1<~UV111'i1<>1il\J 

.~~, h .. h .. h.;?<:>h ·x·:JafA.~ ....... top.Y.r<.Gh .. ;;. ... J.cpa.c .. ~ 
................ ~~.t ..................................................... ··········· ·················· 

i111M1~vu 

>:0,x~~pQli0~~i~ 3SC~. 4.!r.l<l/. 

0 
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4. 3. 2 e-1 (1-:J 1 'U l ~ tJ 'U \1 1 n n 1 'j vl1ll 'U 'U 'Vl ~ 6'18 'U 1 ~ fl11 ~ 6'11 ~ 1 'j t~1 'U n 1 'j ll m \1 'Vl ~ {1 ~ 'V!1 'Vl1-:J 

" flnJ\91f11?~191{'V!~'l b~ C.J'U'ile:mr n b~ C.J'UVJ'l?f8'l n~~ 
' 

\11 n n 1':ivl1ll 'U'U'Vl~?f8'U1 ~ fl11&..16'11ln':it11 'U nl':i bbtlb \J'Vl ~{1 ~'V!1'Vl1-:Jfl ru \91 1"116'1 \911 l~8-:Jell?l ':i 1~1'U l l (l ~ 
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~\JtFlt,.v1 2 El!'\,.tf1Dm-d'vimJfl::: a t'iei1 

1\XUnL!vu l'tAtJ'I.J L~ ll\J~"~'ElnLdumllru'ltn~utFlt,~.:.('lju-.1 LL~:::\l'm~EJu;i"'i1~'7tt'Jf"'1'n~one.hm':3\J 
nuot.n;tn,-t~ f.Jf.i"l-:11, 

.,JtHHlu,jvvl 2 ~.JtY~vi'u-ln1"f~Blfl~u.,\l-rutnnlf'! ;j.Jijf,\J"Ullllfl~u.,'.Ji'uDin"''P\U~cm..li'l'u 'iltm:ailuVl 1 
."» 

r.i'.J \1 

1<u~1J 1 u r.l~AY15<A<'tJ1uauFfYhuif ">1Aov1iif11 i'il~~\Ju,<Alffiii>nm<P>111ur'h~J~ 1111lJr1u 

n•gJ.JilA<ll~JJvj;;.,,nn 10% l!lmlmaufi'l~~~n 1.,u.Y~111'lllA~u~\.J'l'uu<nof'l~m91 A 1110,000 Ul'rl 

fouii 2 f.\mlflllf'l~u~\.J'ruillnlf'l\1 13,000 UWI ~lvillm<m 5 % ;nm1mvif.\Y1l1 

S~<J1i!l<n11i)'!Hfl~il.VfUuln'1f'\LnWI A ih\rl\J 1 lfl~ll.1U'ilfl1yj\)n~~Yl;i'<J.;<J\J1nhu1\1\J 
lln~oi'o•;hm~u~vi•h 

~ .}J. "~ ~ ~ 
!\() U. .... ~ .~-~.: .. H.~.l .. :?.~.t.~::'~.l.•J. l.\.J.e1.~lr:'J.I;_l .. A ..... ~~-~jJ. A ll'l1()' ...... •.',!.i_1 ~ .'}.n.~ ....... . 

Jcoc'o lf'"l ..... ,.. .. .. .............. . 
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~11tlu 1~m~umhm~unu~u1m~i1u~m~1~\~<Jnl'I1N~u,m~ lii'~\1 
~u1m~~ 1 .r~~1~<JmtlEJ~vEJat 10 lliv\J u.a:a.rnmiffl<JmtlEJfilEJilt 10 

3\J1fl1~~ 2 n~~1~llnltlU~ilEJII~ 8 g\iJtJ 

1'tluni~EJ\JIU~U\JIViU\J11DnltJuYtl~f\J;nn~u1fl1~i~l'l!l~ \\li~Ufli~UU~~l1~1i11;JI'l1~\~tlfl~1fl\~U 

ri'u~'lmm111 vci1~h 

·)~~·1·:····:··~~~~~~~~J~Ai4,~~~:i~ .. ··~··~·;~······· ......... :·······.···· ............. :·····.··.··· . 

...••. ••·•• •.••.. .t~;r 1. ~;~~~·~i.lr['i,~!l'll~t~r; ~ •• 

. . . . . .. . . ..~\~Q.~ ...... J .. Jb.l.tl.~.DI~~{Cl'lJf<• ... f. . 61.~ . ............................... ................. . 

:·.···:~;i;:::.::~0l.~.~~\~J.~:~~~~L~:i~~~\;~ ... i~.~.~~1~~:~;;,d:~::.::~:.:·:::.:::.::::::: ..... . 
....... ................ J~.~.I.~ .~~~~D.~~ .. ~~':'\?.IJ.\4.1.~.~.~.~ ... 1.. ......................................................... . 

iU{\iltJitl~ 3 'l"fi!\)'.i~t:~\J1r1ifl~LL· ... u{t)!J(\~ SO 'tJt)-3A~u.'J\H~hJ A~U.t.I\J~~lJ 30 !')-o'ur~u\J\~ 18 ~~mJtJ (h 

Fl~U. "U"Uiiih.JI vhn-u ~1J1nV1~11Jl1~~i1il1J'tJ!H,ii•l'lll•""UIU"Ut>!.h• 11 ~~1\.I\Fl~LI\J\J~V1Jl.J1nn11 

.0.:~~ ... ~ .. ~~~.!i:'.~:.~.~~J.~~:~? ...... S..~ ... !.~:l.f:).lP.l:b.l~~j . .:': ... O. .... ............. .. .. ................ .............. . 
-. ,_ LJ t.... 

.?. . ~ .. fl..(~ .f:hl.ct~ .... ... !-~- -.f..?.~--~~~-~ ............... ' ......... .................. ' ................ ' .................. ' ................. . 

.................... J~q~Gl)y) .... ~ ~ : 
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" Vl~'~ b~ !'J'U'U m11 n b~ !'J'UVJ'I ?1 e:J'I n ~&-~ q 

11 n b~ !'J'U~l'U 1 Vl ru1 'U n~&-~Vl ~~ e:J-:~Vl~ -:~1~ ~u md?le:J'U bbn\J ru'Vll\"1 ru ~ 1"1l?1 ~ ~1~CJ'l<if n~ 15 
v ' v 

STAR jjml&-~'V1CJlCJl&Jb?1'Umb 'Ul~mh:::ne:ru nld(i)~~'U 1"il bb~e:Jl"il h1?1&-~b'Vl~?1&Je-Jr;'1Ul'lndnJ vl'lbb?1~'11 'U 
' 

d 
Jll'V1Vl 4 .20 

iofleu.Uo~ 4 "Jf'lh\lti'uhJ\7i'l\h:::•htJ~1~1'\n-:3u 60,000 \J1YI 'f'!111l\lL"io~n11at>1JL~u~·miJiil-D1.ulJ-ru 
~.,~\)\.1 lC~~t~tih:n:..hnl~\.10\r::~\J.11"11'Jiiu;:n-.·ih1Lt;tm1'1c~~\J,"11 ~~if 

~'U1ft1,Y1l iJI"'l,,flcmdf.I~DEH'I::: tO crio\J uru::~nl11~omdv;'mm:: .10 

O\nn.n.'"'-. ,-1fl t:Jth~h 
'V~'"t(Y'>)~1 ·,.a )'( 

... ···;·'%)· ... i;.o,o<>? ... 

I~?? --~---~-~ .. ':: ... ~~-::.!~~- - -······ 
,.._ . '1>,.. <,orr.IJ'> 
·-~~ ... 

~ r,~o7g . 
, 1--rr--.. -:J ~,f't:: ·c ..itv 1 :; 

~--1:::::;.-;J' 

f.l'9.J.-..17~""~~~-z. ~ ... r . ............................... =- .. ~ 
I<>:>><: .:~ .~':':' .. &.3::::<>? 
,t-. , ~r· boo::>r 

'"m 11~ • . . >~<~ :2 

'IJu"u\J<!ieJ~ 3 ij'I'I~Ui.1v1Jl~Yi~LI\J\J~tlU1l~ 50 'U!J.lfi~U1J\J~~lJ fl~~~\J\J~~lJ 40 ioffU<1v1Jlo\' 20 Fl l:U\JU L'i1 

A\: u uu\~lJ\vhnu ve.nnV1~11Jl1el<~i1v1J'IJtl~~~<1v~fi\J\ \J\Jmh~ 1 ~ tA~ h1fl~ u. \J\Jil<JUlJ1nn11 

\ 
~\;~~~~ ~~;;;:::;r ;,~ : 
....... ..... ...................... ........ ......... ..................................................................... .................................... 

. '2 ;:{} /" 

·_···¥~~~: ;;:;,·l;.':. · :·:.:?~ .... ':·:::::::·::::.:::: ... :::::::::·:·::·::::···.·::·:· ... :·_: .. :.:--·:: .. :•• 
so 

l 
\0 ~ 

........ :.: .. :... .. .... .. ........................................................................ :.... I I 

.. ....... ..... ...... ............. ................... .. .. f.~!itf!_N)i~~~.............................................................. I I 

. ft;l 
................. ..... ... .. ........... : ..................................................................................................... .... )... ... .. t.G 

__. too G 

Jl1'W~ 4.21 ~1B~1"l e-J~"l1'Ub ~~'U"il1nn1~'Vl1 bb uuVl ~61Bu1~1"111&-~611 &-~1~~ 1 'Un1~1 'iXb Vl~e-J~ 
' 



-G'tJ,€1'\..J ~tJ~ 4 ~f'l1. '1l'\lli\.iluUcn.l1t:~1tl~11J'l \J\~\J 60,000 u1vt l'!"l9q(u~n"17001J~~uri'l\fd\ 11<61.'\JtJil.J 

fQ-u~\J 1"'u~~'Dnr-hm4\Jr1\J~'il"l11iiu"in111.-.1'~~DmnJ~"'·r"lnTl ,;~d 
26 ~"''f'l"l1~ 1 0'11'11~VtHdufvu~~ 10 ~uD un::.Xnn,~ttln~dt~·~iJEJflt: 10 

(loo)?c::::<O~ i5\Jif"'1'li<Yl 2 o~~~f'lDmCo{t~utt:: e r.riu\J 

~ 00 1~Um~u·t.m]..,f.J\.HYiuu"m nt. duvtl.v1i'\J>iJ"'ln:5'-J '"II"l1"l J~f'ltl-l \\f':::,jmivt.:;Fi?'l")"l~J11.\lRT"i \~DneJon ~::l\J 
ri'lJO\J "l l"lT~19'1 £Jti .. h111 

~;1;: ~.:~;'F~~ ~:;.; ~-~~ ;:;:\:;:~.~:~;;:~:;:::::. ······ ·· ····· · ·· ·c·· -:.:.:: 
···················································· ...................................... ..................... ... . :::::::::::::::::::: : :::::::::. :: ::::::~ 

" " cJ ,. ., " .... 
'!lil<ltl \J 'tl"il VI 3 '1'Yi 'l\Ji'ltl\J11111'1~1.1.\J\J'ltlt.li'l~ 50 '!11NI'I~II\J\JI~1J fl~UUlJI~lJ 40 i-o'~i'IEJ'U11'i' 20 1'1~11\J\J tl1 

fl l 11\JULr,lJ\Vhgu :qln't'l'l1\.J'"h~fli'ltl'U'11tl~.x~i'ltl~I'IUI U\J<Jth~h 1m1c;li'I~U.iJUi'ltl'U1J1nn-J1 
--~~r.v .... ~- -~~.1!1~~~- L.1'.~ .... ... ,_¥t Jl··~¢.. .... ::o, .• r-..... ~. ~-t!:tl .............................................. . 

::.;;.~;.~~~:.::::::::::::::::::;.~:.:: :~~:~~~:::::~:;.: :::: . ~:~: · : ::.:~. :::::: : .. :::.:: .. ·.::.::::::::.:.::::·.::::::::: 
......... ................................ ............... (""·· · · · ·· · ······· · ·········~········· · · ·· · · ··· ··········· ··· ···· · ······ · ···· · ····· ·· ··············· 

L ~ :J 
.... ~i,ti1':Y.I. ... ... 0.~.r.!.~.J'Y.r, .. f.~J.! ... ~.V'WAA"'-J .... ~~.'\.,. ...... .. ........ .......................................... . 

:::· .... :::: .. :.:.:.::.:.:.: ..... : ...... : .. : ....... : ...... ·.: ..... :·.:: .. : ... : .. : ..... : ... : ...... :: ....... :: ....... : .... :.::: .. : .. ::::.::.·· .. :.:.·.· .. :.If: I 

98 

4 4.3 t:--~~'ll'U nl~ b ~ C.J'U'<il l n nl~vll bb 'U'U Vl li1 ?I e:J'Ul li1fl1l:W?Il:Wl~fl1 'U nl~ 1 ~ b Vl~ !:-J~Vll'l 
' 

flru ~l'lll?l~ 1ri e:J'U b~CJ'Ubb~~Vl~'l b~ CJ'U'Ve:J'lu m~CJ'U n~:wVlli1~ m ~'l bb?lli1'l~1e:J~l'l1 u.nl'V'l~ 4.24 bb~~ 
' 

4 .25 



-r,ulof 1 1. un, ·• 6iU~"'l,,.."~ 'tl-"ulh~ihi'ltJ.-d" , ,fl.,~~U~1-1v~ ~uu1"1ATffi~1J,n·; •n,~\J~'loii~-~\ 1'·n1H~\J 

nTG'dftf'i""lL{~1JviAVI~-,n 10 % 'UtH'"nA1nv,ih~~~1~ t.-.t.J~...1"l"""IPl""lLI'"I:ftl.J\J-r\Ja1n"""'lfo't~n.,"l A V; 10,000 "U"""lvt 

'i,uYI 2 ~1Jl.,,", \~-:;:o.n.Jr"\Jtnn1Ml"l" 13 .. 000 \J1vt u._,:i2'11Jl"l"""l,n 5% •nn11fl1vi011Jl11 

li...1c.,..,;c~n """l ~~-cnn"4EJ .. n.J-fuEnn'lf"ILn'7~ A 1htnv 1 ll"''!foo~ tunn,\it'..)n~"'9l""U.J~·D1J""'In{.,tJl. \oi' \J 
U.i'UI.tJi"il~"i\i'lm4\.ILVh11" 

............... 3.? .. ~~-~.I~.~-~--?.-........ ~~-~~-""--~-~-~-~::":~.~:?.'.~ ......... ~ ... ~.~:: .. ?..? ..................... . 

.flTV'l'Vi 4.24 ~6'l.:J1'W b "titi'W~1n fl1"<ivl1 bb 'U'U'Vl \il!;1£J'Ul\ilfi11~6'11~1'H'lb 'Ufl1"<ib ~b'Vl~~6'l'Vl1-:J 

f1Wiilf11!;1\il~ri£J'Wb~ti'WOU£J.:J \il .ru .ou ('W1~!;1~~~) 11m~ti'Wmi~'Vllil6'l£J.:J 
v • 

irDAil U"'ii'l:lvl 2 bJa"iolfJ.Jn11;l'mn~tl~\h\Jn 1n1, ij..,ii·hv'tl·uJLt'l .. ~C-.1\Jiuuin1f"itl\!f1D~11\J .,u"':::L"f)UV"l 

~~a-

i"1u~l 'tun111"1f'l111'l,1.11ti~~Pl·1i1'U \1 'i1ft1~fl~l ~-"1t~~\h.J,1fl1~ l~l~1n11fl1i'\ll~.,~~~ l·h"l1Jn'u 

rn~hJ~ri·uii"JJ~Avr;nn 7% "tlS~11fl1i!t.At'l1Y1i..,1fl'ltlllf.~,,,.,lfl~tl-.n.J-rutnn11'1Ln,IJI A 1-) 20,000 ti1YI 

f1\.l\i 2 ?il'l,1rnLAi'O'>ltffw:nnlf'lli' 23.000 U1YI uvi?\C'l11f11 8% \11n"l'tf'I1-Yt?11l11 

5Hl"J.n'tl~nl'i;X~lf'l~U·nJfutl""ln1f"'~n'l'i'l A ~1\n\1 1 ~ ~~UJ 1u"i1f1-,v1nn·~i'I~~:;:,J~D\l1n1'1u1vnJ 
~ln:::'1!v.,.)lo~'1u~vi1l1 

~-C. c-CC. ....._ 
) l 

J~.:-:' .. ~ ...... ,+... . ...... ~ ..... ~ :() 'l. 

.. :.:~;-~ ..•. ~ . .... . ~~-· ~-\ OVl .. ()\-l 0 ~ :~.~~.~~ .. ~-~ ....... 5.~ ...... ~ ... -~~:"::.~ .. ~.:.~.~'?.'-?:~.?.~.!~ . ~-~ .. ~ ?i 

\'" a c~"'"t.l . ...:L -~ ..... ..... .............. . --~··· ····-~-- . x __ 

d 
.fl1'V-I'Vl 4.25 

·1 C C r._c,;, ~ G \;.:) 1.. b o 1. J o 0"0 
···1·········· ····················-········ ················ ... , .... .. ...... . 
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\ _!.YC" I<:J \.l - \~-,.. , ..';_?~""""" "!. 
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: ::::: .. ;•;··~,,.,.~k .. ~;;~;.:~~% 
l~CQO '>< ~1tiSD 

'b 
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4.4.4 b LJ~CJU bVi CJ'U ~~\ll'U nl"<ib ~CJi.J'illfl nl"<ivl1 bb UU'Vl\91G'1€l'Ul\91fi11~G'11m"at11 i.J fl111 '\X b Vl\91 ~~ 
• 

'Vll\lflrulilmG'11il1'Vl6i'\lb~CJi..!~~'Vl1l\11lm~t.Ji.J~\IG'1€1\In~~ ~\lbl.G'1\91\11i..!m~~ 4.26 bb~~ 4.27 
' 



iina<~u-ii<Jiil4 ""'h\Oi~utuua\h:nhtJ;i,,nlll<iu 6o,ooo uTn '1"'1~o1e•m•<J<Jlll:;u,huffiil.mtJ!nu 
~,,{Ju 1<;Ju~o~c:Jn~1ni3\.,1fi''-l ::l\nl"'''1"iri\J~nT'51~\Zh:m'"'tl.:!3'\.nfY1'5 9)'.:rd' 

ll\J1fl1"ivf 1 il'V~,..,~c::mLilv1oEJr.;:: to t'l'uU ~l";::~·nn1~~vn~ifofBtm::: 10 

!l \J1f'l1~~ 2 ()'Pl'511118nL{}uioc.nu:~ 8 ~c:~\J 
h1lJn~~EJ\J1.\J~(JtJ~'iiu\wmn~G'uY11vl·i\J~1n\l~1A 1,~-HHH L~fl:::,rn~.~h.J\JA~'l1'!Cil1:;,Jf'IT'HRvntJ"tfll.~tJ 

. J ~~ ' 

::::.~~~~~:: .... :.:.:!;:::~:.~~~~:~~:~~-_;;:(~0:7~;:~:~::.:;::.::.··.~-~-2.:·.·_:·.: 
- .......... --- ....... - --· ....................................... ~~?..<~-~ ..... !if()!?. ...... ~~--------·--· 
... ................... .... ~~:h.:":P.%1M_r\_ -~- -~.l-~~f!l~!.'.@.~~~-~ ...... Y?.~~.::.!! ... ::-./~9..9. .......... . 

1oO 

____ ............ £1:~')0.._ ·--~~:~<~.P.1.$.~_-,:j_~ _ J>.~.~-- -· "\':.":' .. . . ~m;;:~ ... ?.-~L.~-----~,<Jpo_'tt>.., 
······ ·· ··· . -···· 1~1' ~-'.'').l'.i:0.:''?."i."; • -~>'\)~ ~'---1:.t&.~!'~~~ 

............ , .............................................. .. ....... : .. : ::: ::::::::::::: . :::.::. :·: :. ::.:.::::::::::::·::.:::::::·:::::::::::::: . :::::.:.~-

oUilll!lU'!iuv! 4 "!'"l'iJl!if-iulUlli'lth::o<.htJ;hiJ'IlJL'-iiJ 60,000 U'\VI 'llilliJ9\i.Nf11~llllUL~lJ-.i11Jffi11.0hUJ1lJ 
\i1L\Ju lVIEJLfiilml1m~unuG-u1fl11iiu'im~h1Lii'1lni'I<J~cru11'111 ii~-d' 

:;'.nf'lwvi 1 lim1f11lm0!J'it:lJn~ 10 o1utl Ll<l:::~nm~lililmOv;'OJEH'I!< 10 

~u1FmY! 2 ;)~1'11'lvnL'GtJ'iilEH'I:: 8 vi<Ji) 

1 ~,r n L~!J'\J\ 1fi EJ\Jl Yi EJUlililm iivvhvi'-l'u;n n ~u'"'' '>.X ~<'ril~ u ~:::17 nl'luu iilili 1<;('] 1 vfll ~l ii e;n,hm~ u 
O\J:iU11'111l0 <JI.h~1~ . 
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\'15,0' 
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................... .. ............................................................................................ ............................................ 

fl1~~ 4.27 ~1e:J~1'l ~6'1'l1'Wb~EJ'W':il1 n n1"avl1bb 'U'U'Vl\916'1e:J'Ul\91A11:J..J6'11:J..J1"arlb 'Wn1-a1 ~b '\li(;1~6'1 
q 
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'<il1 flfl1'V1~ 4.26 b {J'W ~1 e:J cJ 1-:J ~ 61 'l1'W'I.Je:J-:J'!J n b1 tJ'W~1<J1~u n1-a~e:J'W bbnu ~'VilA ru (;] 1"11 ~ (;11 

1~w1oU'n6116 STAR '!Jm1tJ'WboUA11:J..J~b~e:J'l ~e:JtJG'l::; b'Wfl1~bb~\91'lb'Vil?1~m.b::;ne:J'Ubb'W1A\91fl1~1Yl'~~'W1'<il ~ 
'U ' 
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irm1t.J'U 1-b'm1~~b~B.:J ~B t.J~:-; 'v'l t.J1t.J1~bb61\9l.:J b vt\?1 ~mh:-;nmHb 'Ulfl\91 m-al'i'\9l~'U h bb~ m:-;LJl'Un11 
'IJ ' 

hib'U'U~'U\?leJ'U~i\91 blil'U 61-aul"l11?1B'U hJ61~ b vt\?161~~~ 
' ' 



d 
'U'VI'VI 5 

a:t.~:t.~~~1'Un1':i1~tJ a':itJ~~n1':i1~tJ vi1\J':i1tJ~~ LL~~;lmauvLL'U~ 
d!J ~ 

f11'.il~ m~m m'.i~m~nm'.i?feJ'UbbtlD 'IJ'Vl1Aru~?JP11Mrfl171~ tin~15 STAR ~ihieJm1~?11111'.it11 'Wf11'.i 

w11"ilVl~'lJ ruvn bb~~m'.i 1 VI b 'Vll?l t:-J~Vl1'1Aru ~?Jf"11?1~?J1 ij-'J~?Jt1'lJ'.i~?I'IA"1leJ'Im'.i1~ ~~'~-d 
"' ' ' 

( 1) b ~f)~ n~1fl11~?11~ 1'.it11 'U fl1'.i bbm"iJVl ~-u ru'V!1 bb~ ~1"111~?11~ 1'.it11 'U n1'.i1 VI b 'Vl\?1 t:-J~Vl1'1 
"' ' 

Aru 1?1 P11?11?11"1l eJ'Iu m~ ~'W.ff'U&ro ~~~ n~1tJ ~ 2 ~1~-ru m'.i?leJ'W bbn\1 'IJ'Vl1 fl ru ~?Jf"11?1~?J11171 ~ 1 off n~15 

STAR 

(2) b ~ eJ b 'l.J~~'U b Vi ~'UA11~?11~1'.it11 'W m'.i bbm "ilVl~'lJ 'IJ'Vl1Vl1'1Aru 1?1 P11?t~?J1"1l eJ'IU n b~~'W'Vl~'l1~-r'U 

fl1'.i?leJ'UbbtlU'IJ'Vl1Aru~?JP11?11?1TII71~ 1 -ffn~15 STAR nLJum~~'W~L~~'U m'.i?leJ'Wbb 'U'U'l.J n~ 

(3) b ~eJ b 'l.J~~'U b Vi ~'U m1~?11~1'.it11 'W m'.i 1 VI b 'Vl\?1 t:-J~Vl1'1Aru~?JP11?11?11"1leJ'Iu n b~tJ'U'Vl~'~1~~'U m'.i 
' 

?leJ'WbLnu 'IJ'Vl1Aru~ P11?1~TII71 ~ 1 offn~15 STAR nLJum~ ~'Wffi~-r'U m'.i?leJ'W LL LJLJ'l.Jn~ 

5.1.1 um~~'W.ff'Wilu~~~n~1tJ~ 2 ~1~~'Ufl1'.i?leJ'WbLtlUt1J'Vl1Arul?lP11?11?1TII71~1offn~15 STAR ij 

fl11~?11~1'.it11 'Wfl1'.i LUll "ilVl~D ru'Vl1 bb~~fl11~?11~1'.it11 'Ufl1'.i 1 VIL 'Vll?l t:-J~Vl1'lflrul?ll"11?11?l{?t.:Jfl';hri eJ'Ub~~'U 
"' ' 'll 

5 .1.2 fl11~?11~1'.it11 'U m'.i LLm"ilVl ~-u t\J'Vl1Vl1'1flru 1?1 P11?11?11"1JeJ'Iu n b~~'U 'Vl~ '11~~u m'.i?le:J'U 

LLtlD tu'Vl1Arul?l 1"11?11?1TII71 ~ 1 -ffn~15 STAR ?I 'I n11u n L~tl'tJ~L~~'U fl1'.i?le:J'W LL 'U'U'l.J n ~ e:J ~1'1ij'l!mh•1 tuV11'1 
"' 'll "' 

?I~~ 0.05 

5.1.3 m1~?11m'.it11 'Wm'.i1 VI L 'Vl~?Jt:-J~Vl1'1Aru~?JP11?t~?J1"1leJ'Iu m~ ~'W'Vl~'l1~-r'U m'.i?le:J'WLLnuru'Vl1 
' "' 

Arul?li"11?11?1TII71~ 1 off n~15 STAR ?l'lfl11u m~~'Wffi~~'Ufl1'.i?leJ'ULL 'U'U'l.J n~ e:J~1'1ijU'mh~'ruV11'l?lil~ 0.05 
'll "' 

'lJ'.i~'111fl'.i~1~'Wfl1'.il~mtl'Wum~~'Wii'u~~~m~ntJ~ 2 mAL~~'W~ 1 tJm'.i~fl~1 2558 h'IL~~'W 
.:::to o<:::i~.c;;::, W:: d.c;;::, rro o v~ o <uq 

bu~~'Y'l'.i~bfl~'.il?l?l~b\71"il'Y'l'.i~l"l'.i'Ufld'UVl'.i fllbb'Y'l'lb'V'l'IJ':i "il1'U1'U 4 'VleJ'Ib'W'U ':il:!J"il1'Ul'U'Uflb':i~'U 116 A'W 

~~um~~'W~1 2 Vle:J'I 1~um~~'W.ff'Wii'o~~~m~ntJ~ 212 LL~~.ff'Wi!u~~~n~1tJ~ 214 "il1n,Y'W 
' 

' " ' 
'V11m'.i~'U?I~1n b~eJtl1'Vl'WI7lnci~Vll7l~eJ'~ LL~~nci~m'UA~ 'V'l'U11 ii'm~~'WoU'Uii'u~~;aln~1tJVi 212 

' ' ' 
lil'1'W1'W 27 fl'W LU'Wn~~Vl\7l~e:J'~~1~~um'.i?le:J'WLLni1'1J'Vl1Arul?li"11?11?1TII71~1-ffn~15 STAR LL~~um~tJ'W 
.ff'Uii'Li~~;a;n~1tJ~ 2/4 ~1'U'J'U 27 A'U bU'Unci~A'J'Ufl~m~~'Ufl1'.i?le:J'Ubb'U'U'l.Jn~ 

' ' 
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fl11:W611:1..!1 ';it11 'Ufl1';i 1 ~b 'V!\91 ~fl'Vl1\lflru\911"1161\911ti\Jn~:w'Vl~flB\I bbfl~ n~:wflTufl:w bb~'dti'UVinfl~ bb 'U'U~ 
II II q Iii 

1~"il1fl n 1-;i'Vl ~61 B'U fl~\1-d b tl'U fl~ bb 'U'U riB'U b~ EJ'U bbfl ~'V1~61B'U m1:w bb\91 n ~1\l.lffi\lfl~ bb 'U'U"llB\I'IT n b~CJ'U 
v ' 

Vl\1 2 n~:w ~1CJfl1-;i'Vl~61B'UrhVi (t-test independent) 'V'lUllfllb~~CJbl:l'Uf1ru\9l'lJB-:Jfl:::bb'U'U 
' 

m l:W611:!J1';it11 'U fl1';j bbm "il'Vl ~u ill'V!l bbl:l::: fl11:W611:!J1';it11 'U fll'J 1 ~ b 'V!\91 ~l:lVI1-:Jflru\91 fll61"\91 fhj bb\91 n~ l~ fl'U 
v ' 

I .::::;:,IQJ 0 Q.l ~~d Q..l ~ i.J.o::::lt.CV 0 ~ V d i.ld il 

m.J1~:W'U CJ 611 fl ty'Vl1\161 t1 \91 'V1 ';i~ ~u o. OS "il1 n'U'U~'d "il CJ ~1 b 'U'U m 'J61B'U m:w bb~'U m 'J"il ~ m ';i b ';iCJ 'U ~'V161';i1~ 

~'U~1'V!-r'U'IT n b~ CJ'U n ~ :W'Vl ~fl e:J\1 bbfl~ n~:wm'U fl:W ;5\1 n ~:w'Vl ~fl B\11 i bb~'U f11';i~ ~ f11';i b~EJ'U-rl~ CJ b 1J'U f11';j 
, q , 'II 'tl 

61B'U bbflU ty'V!1f1 ru\911"1161\91TI~ CJ 1 infll~ STAR ~1'U n~:Wfll'U~:W 1 i bbt:-J'Ufl1-;i~~ fl1-;i b~CJ'Ui bb uutJ n~1 i 
blfll61e:J'U61\J~1~m~ 3 f11'U btl'Unm 6 ~tJm~ ';i'd:W 16 f11'U bde:J~1b'W'Uf11';i'Vl~flB\161B'Ufl';i'U\911:W 

bb~'U fl1-;i~ ~ f11'J b~CJ'U ~~ fll'V!'U~ bb~l ~l~ CJ 1 i bb 'UU'Vl ~61e:Ju!~m1:W611:W1'Jt11 'U f11-;ibbm"il'Vl ~Uill'V!1'Vl1~ 
~ ~ v 

S oUB 'V1~61B'U'V!~\I b~CJ'U'\J flb~CJ'Ufl~:W'Vl~fl B\1 bbl:l:::fl~:Wfld'Ufl:W 1~ CJbb~l:l ~~U'U 1 off b 1 G'111 'U fl1'J'Vl ~61BU 
' ' ' 

50 'U1Vi 'V!~\I"il1fl,!'Uvl1 f11';ilbf1';i1:::~oUB:Wfl b ~e:J61-;iU~flf11';il~CJ 1~ CJ't11f1~ bb 'U'Uffi~"il1flbb UU'V1~61B'Ul~ 
~ ' 

fl11:W611:Wl';it11 'U n1'J bbflb"il'Vl ~u t1! 'V!1'Vl1-:Jfl ru (91 fl161\91 ~ bbl:l ~ bb u u'Vl ~ 618u 1 ~ fl'd 1:w611:w l';i r11 'U n1';i 1 vr 

b 'V! \91 1!-J l:l 'Vl1\lf1 ru \911"1161 \9l{:W1'V!1 rl1 b~ ~ CJ bl:l'U fl ru \91 b ~B ~ fl'l~1f11 1:W 611:!Jl'Jt11 'U fl1';i bbflb "il'Vl ~ U ru 'V!1 bbfl::: 
' v 

bU~CJ'U b Vi EJU fl11:W611:W1-;it11 'U fl1';j bbm"il'Vl6Uty'V!1 bbfl:::f111:W611:W1-;it11 'Ufl1-;i 1 ~b'V!~~fl'Vl1\lf1rul?ll"1161~?~{ 

';i:::'V!'J1\Ifl~:W'Vl~fle:J\I n'Un~:wmu~:w~1CJfl1';i'V1~61B'UVi (t -test independent) 

s.2 r;~ltl~"m-a1~~ 

fl1-;il ~ CJ b~B\1 fl1'J~ n~1f11-;i61B'UbbflU ty'V!1f1rul'li"11611'1TI~CJ 1 inf115 STAR ~ij ~Bf111:W611:W1-;it11 'U 

fl1';ibbm"il'Vl~uru'V!1 bbfl:::m';i1~b'V!I?ll!-Jfl'Vl1\lf1rul'lm61\911 61-;iU~flm';ii~CJ~\1-d 
v ' ' 

5.2.1 '1Tm~EJ'Ui'Ud!oEJ:w~n~1U~ 2 ~1~-r'Um'J61B'UbbflUty'V!1f1ru\911"11611?1TI~EJ1inf1i5 STAR ~ 
m 1:W611:W1';it11 'U fl1'J bbflb"il'Vl6 u ill'V!1'Vl1\lf1 ru (91 1"1161 \91{ bbl:l :::fl11:W611:W1'Jt11 'U fll'J1 Vf b 'V! (91 t:-.1 l:l'Vll-:J 

v ' 

0:::::. 6' Q.J q I I d I Qj Q..l 0 Q.l .::to ct. d Q.l 

fltu\91 fl161 \91 -;i'V!fl\1 b ';iCJ'U61\I m 1 fle:J'U b -;i CJ'UBCJ1\I:W'UCJ611f1ru'Vl1\161t1\9l'Vl-;i~~'U 0. OS 
~ ., 

s.2.2 'IT m~EJ'Ui'Ud!oEJ:w~n~1tJ~ 2 n~:w~1~-r'U fll';i61B'Ubbnu t1JV!1f1ru~?~m?~~?~11~EJ 1infli5 

STAR i1m1:WG'11:W1'Jt11 'U fl1-;i bbnb"il'Vl ~Uty'V!TV11\Ifl rul'li"11G'II?l{~-:Jfl"hn~:w~1~-r'U fll-;iG'Ie:J'U bb 'U'UU n M 

e:J~1\Ii1'\JEJ~1~qjVI1\IG'I~~Vj';i:::~'U 0.05 

5.2.3 'IT m~c.~'Ui'Ud! o c.~:w ~ n~1tJ~ 2 n~:w~1~-r'U fl1';jG'fe:J'U bbnu ru'V!1f1 ru \911"1161\91{1~ EJ1i nfli5 
' v 
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5.3 e~.fh.J'a1fl(l.lt'lflT"a1:5'f.l 

5.3.1 ~1n~~fl11l~cJ'Vi'lr:h iJm~cJ'U~'WilotJl.JflmntJ~ 2 ffi~1'Uf111?feJ'WbbflUqj~1flnJ~I"11?f~1 
b~tJ f1(;li5 STAR iJm1l.l?!11l11t11 'Wfl11 bbm~'Vl ~uru~1fltU~ Pll?f~1~"'~b~tJ'W?!~f1'llrleJ'Wb~tJ'WB~1~iJ 

~ ~ 

irmh~'ru'Vl1~?fti~~1:::~'U 0.05 ?f8~fl~a~n'U?fl.ll.l~~1'W 1 'Wf111l~tJ~~~ 111~tJilfl:::bb 'W'Wbu~ tJrleJ'Wbb~::: 
~ ~ 

Q.J ..:::11 I q,1 0 Q.l G;;l: G:il I ..:::::.1 

~(;l~b1CJ'Wb'Vl1fl'U 1.67 bbr;'l:::10.70 ~1l.J(;l1~'U ~1flfl:::bb'U'Wb~l.J 20 fl:::bb'W'W l.J?!1'Wb'UCJ~b'U'W1l1~1~1'W 

b'Vhn'U 2.253 bb~::: 4.522 ~1l.J~1~'U "'i11flf111'Vl~?leJ'UYl '\f\I'U'J1 fl:::bb'W'Wfld1l.J?I1l.Jl'Hl1'Wfll'Hbtll"'iJ'Vl~ 

uru~1'Vl1~flru~ 1"11?11'11"UeJ-:J't! fl b1CJ'W mil.l~H1-ru fll1?1eJ'WbbtlU tuVl1fltU 1'11"11?11'1 ~ b~CJ H' fll;'llB STAR 
~ ' ~ 

Vl~-:J L~tJ'W?1-:Jn'J1 rieJ'Wb~tJ'WB~1-:JrliJmh~'ru'Vl1-:J?fti~~1:::~'U 0.05 1 'W m1~~1;1 m1i~ tJ b tl'Wb ~'W.Qb '\f\111::: 
~ ~ 

fl11?f8'W bbnU qj'Vl1fl ru ~ 1"11?1 1'1 fl~ CJ 1-if fl(;ll5 STAR rlm:::'U'J'W fll1 bb~ :::~'W ~8'W 1 'W fl11?f B'W~?f~ b?f~l.J 
fl11l.l?l1l.l11t11 'W fl11bbnU ru~1 iJ n b~CJ'W~~"il1~W?leJ'W bb~:::?!1l.l11t1fld'Ufll.l~'Wb8~1-ifm:::'U1'W m1 

~ ' 
bbnuru'Vl1 bb~:::~1~'U~'W~ B'W ~ eJ tJ m'U~ -:Jm:::'U1'Wfl11 ~1 n m1~ n bbnu ru'Vl1a ~1-:J b tl'U1:::'U'U vh 1 ~ 

~ ~ 

iJn b~tJ'W?!11l11tl'IJ1fl11l.J~ bbr;'l:::'lh:::?I'U fll1ru~l'l'U1JB~1 tfl-ifi bfl11:::Vi~1fl1~B'U"UB-:J b~'Vl ~Utu'Vl1t!'W 1~ 
~ ~ ~ 

~-:Jirm~tJ'W 1~v11m1l.JL-il1 h h'Vl~uqj~1 ~~~'Wh L~Bn15m11 'Wfll1Vl1fl1~B'U bb~1?!1l.J11mLm~'Vl~ 

u ru'Vl1tl nlli' B-:J~1l.Ji5n1 1~ b~ eJ n11 L~ air n L~tJ'W LLm~ 'Vl ~u ru ~1611b ~~ bb~1'IJ n L~ CJ'W1~Vl ~11ru 1 
~ ~ ~ 

~11~?1B'UI"i1~eJ'U~1Jl-:ht~nl?i'eJ-:JVl~B hl tl1::: bii'Wfl11l.l b ~l.J1:::?1l.Jtl nl?i'm<uB-:Ji6m1ffi -if v\'11 ~f11~eJu~ 
~ '\) 

1~11 fl11l.J 11 nl?i' B-:J bb tl'W B'W m1~'1Y n b1 CJ'W1Jl~ n bbnu ru Vl1 b ~'W dB~ b u 'U tJ 1::: ~h?f -:J~ 1;11 Vi'u n b1 t.J'Url 
~ ~ ~ 

fld1l.J?Ill.J11t11 'Ufll1bbnl"il'Vl ~'i:J tu'Vll~~'W ~l;lfll1l~t.Jd?IB~fi~B-:Jtl'U-:J1'Wl~CJ"UB-:J'U~'1t.Jl ~ 1'11'111l.J ~ 
~ ' 

(2548: 'U'Vlrl~ ~a) 1~fin~1t:.J~ fll1?1eJ'WbbnUqj~1fltU~P11?f~fl~ CJ 1-ifn~i5 STAR ~rl~am1l.l?l1l.J11t1 

1 'W m1 bbm~'Vl ~'i:l qj Vl1fl ru ~ 1"11?1 ~ 1 bb~ :::fl11l.J fi-:J'Vl'W1 'W fll1b~CJ'W fl ru ~ 1"11?1 ~1-u eJ -:J't! n b~CJ'W .ff'W 

ii'oCJl.JPin~1tl~ 1 ~-:J~1~~11~{)1o1ij '\f\I'U11 'I! m~t.J'W~1~-r'Um1?~eJ'UbbnuqjVl1flru~l"11?11'lfl~t.J1-il 
n~ i5 STAR rJ m ll.J?Ill.J11t11 'W fll1 Lbm "il'Vl ~u ru'Vl1fl ru ~ 1"11?1 ~1?1-:Jflll bfl tl.lsvl~'W~ 1~ rl1Vl'W ~ 1~ CJ 

~ ~ 

uruVl1fltU~I"11?!~1 ?IB~fl~a-:Jn'Utl1:::"il'U bL?f-:J~U'U (2556: u'Vlrl'~~B) 1J1Pin~1t:.J~fl11~~fl11L~CJ'W~ 
~ ~ 

bb'U'U~1l.JiJB b~CJ1-ifn~i5 STAR b~8-:J h'Vl~Uqj~1?!l.Jfl11b"1i-:JL61'U~1 bbU1b~CJ1 bb~:::fll1bbtl1eY'W ~iJ~B 

fl1 1l.J?I1l.J11t11 'W fl11 bbnU qjVl1 bb~ :::VI n~::: fl11 b ~ Bl.J bCJ -:J'Vll-:Jfl ru ~ 1"11?1 ~ ~"U eJ-:]tJ fl b~CJ'W.ff'Wil '0 t.Jl.J fi fl~1 

tl~2 mil.l~1B~1-:Jffi it 'Ufl11Pin~1fi~-:JdbtJ'U'\Jm~CJ'W.ff'Uil'Bt.Jl.lPin~lu~ 2 "ill'W1'W 46 fi'W t:.J~ m1i~t.J 
' 

'\f\I'U':h mll.J?I1l.J11t11 'W m1 bbn'i:lqjVl1'Vl1-:Jflru~l"11?~~i-u B-:Jir m~CJ'W.ff'Wii'oCJl.Jfin~1u~ 2 ~~-:Jfll'j 

~ ~fl11b~CJ'Wbb'U'U~ll.JiJB b~CJ 1-ifnr;'li5 STAR b~B-:J h'Vl~U qj~1?!l.Jfl11L"1J,:Ib61'W~1 Lb U1b~ CJ1Lb~:::fl11LLtl1eY'W 

?1-:Jfl'J 1 rlB'W \Jl-r'U fl11~~ fl11 b~ CJ'W~B ~1-:JiJtJtJ 61'1A tu'Vl1-:J?f ~~~ 1:::~'U 0. 01 
~ ~ ~ 

bL~ "illflfl11i ~ CJfl~ -:Jd'\f\I'Ullrl'IY m~ t.J'W 1 fi'W 1~ fi:::LL 'W'Wri eJ'Ub~ t.J'WLL~:::Vl~ ~ L~ CJ'W"il1flfl11vl1 

bb 'U'U'Vl~?IB'Ul~fl11l.J?I1l.J11t11 'Wfl11bbtlL"il'Vl~ U tlJVl1'Vl1-:JflnJ ~1"11?1~~ 0 fl:::bb 'W'W '\f\IU:h11 flb~ tJ'W hJ1Jf!11l.J 
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'WCJ1Cl11l 1 'U m~vl1bb'U'U'Vl~~e:J'U bb61~ hJ ~1bil'Un1~bbm"il'Vl~tl q,JVn tn"il b~e:J-:~ll1"il1flfl111li~'U~1'U'Vl1-:! 
flru~~1~~4"Ue:~-:n1m1EJ'Uhl~ ~\lbn~1~"il1m.J61m~L1EJ'U~1EJ1'll1flru~~1~~flwl1flb1EJ'U~~1'Um~e:~'U-iJ1\l 
.; 
~1 

5.3.2 flllll 6'111J 1'H1 1 'U f11~1 ~\'V!I'l ~ 61'Vl1\lfl ru 1'1 ~16'1 19d"i11 f1 ~ 61 n1~l ~EJ'W 'Ul1 tJ m1EJ'U ~'U 
' 

iftwllf'imntl~ 2 ~1~-!um~G'IrJ'Ubbntlq,J'Vl1fltUI'lf'116'11'1TI~EJn6115 STAR iJm11l6'11m~t~1'Wm~1~ 
.co::., ff CV Q I I Q I .c:iCV 0 CV .c:~t..Qd CV il CV 

b 'Vl\Pl ~ 61'Vl1-:J fltl.l\Pl f'116'11'1 ~'Vl61 \l b ~tJ'U~ \lnl1fle:J'U b ~CJ'Ue:J tJ 1\lll'UCJ6'11fl fli'VJ1-:I~tl\Pl'Vl~~~'U 0.05 6'1e:J~fl61 e:J-:1 fl'U 
' 'IJ "!:: 

6'11lll~:ti1'U 1 'U m~i~EJ~~-:~ H 1~EJiJ~1 bu~CJb61"UfltUI'lnrJ'Ub'1tJ'U bb61~'Vl~-:~ b~tJ'U b vhtl'u 2. 7 4 bbfl~ 7.11 
"" 

1'111l~ 1~mn n m~'Vl ~G'Ie:JuVi 'WUl1 r~ ~ bb 'U'U m 11l6'111l1~t~1 'U m~1 ~ b 'Vl 1'1 ~ 61'Vl1-:~r~ru 1'1 !"116'11'11-ue:J \l 
' 

trm~CJ'U n~ll~1~-!u m~G'Ie:J'U bbntl ru'Vl1Arul'lf'116'11'1{ 1~ t.~1-u'n6115 STAR 'Vl~\lb~CJ'UG'I-:J n--hnrJ'Ub~tJ'U 
' " 'IJ 

r.1 ~ 1-:1 iJ tr tJ ~ 1 f1 t1:l 'Vl1-:J 6'1 ~ ~ ~ ~~ ~u o.o5 m~~ (:..161 m~1 ~ tJ b t1 'U b 'll 'U .n b 'W ~1~ fll"jG'f e:J'U bb n t1 t1:l 'Vl1 

r~rul'l f'llMlTI~ tJ 1-u'n6115 STAR iith~~'VlTI.fll'W 1 'Un1~b ~llfll11l6'111l1~t11 'U m~ 1 ~b 'Vl~ ~61-ue:J-:~iJm~tJ'U 
' 

b~ll~\l bb~tJ n b~tJ'U 6'111J1~mh bb 'UfloUe:Jll61~~1flru 1 'U m~1 bfi~1::;'Vl'1 "il'Vl~ 6'111J1~tl{?]~~'U 1"il rh~~~l'Ubfl'U 
'IJ " 

bb61::;'V!1~l'U~"U1~~1Vl'!u bbnh'Vl~Uru'Vl11~ 'lln b~CJ'Ub~e:Jll 1t.~-:~m11l~ll~'U5"il1n~-:~~ Ltl'U~tJu~~ll 1 tJ~~-:~ 
" 'IJ 'IJ 

~b~tJ'U r.1 ~1-:JBG'I~~ ~b~tJ'U6'11l.l1~t~ b~e:Jn15LLntl t1J'Vl1~1l1"il1flfll1l.l~e:J-:~m~-ue:J-:~~ L1tJ'W1 'Ub~rJ-:~tT'U "l 
'\J fl b ~ tJ 'U 1 ~ oU b 'Vl 1'1 ~ 61 bb 61 ::; bb 6'1 l \l 'Vl1 o(i rJ 1J 1,1 b ~ lJ b ~ eJ 'lJ11J 1 bb flU ru 'Vl1 1 ~ 8 tJ ~::; tJ f1 1711 .if A l11J ~ ~ 1 f1 

, 'U Q..l 'I '\J 

tJ~~G'Iu n1 ':iru b~l.l b .U1 nu ~ \l~1~ b~ tJ'U -rl 'Vl~ iJ bb 'Ul 'Vl1\l1 'U n1~ bbntl tu'Vl1~'Vl611 n'Vl611 tJ 1~ tJ'!J l'Vl ~ n n1 'j 
'IJ " 

'Vl1-:~r~rul'lf'116'11'11m 1-u'tJ~~ne:Ju b ~e:J bbn6'1m'Um~rutlt1J'Vl1v111 ~~ b~tJ'U6'111l1~t~~WJ'U1m~u1'Um~m~ 

bbntl ru'V!1 bbfl::; m~ 1 VI b 'Vl\Pl (:..J61'Vl1\lr~ru \91 f'116'1\91TI~~~'U bb61::;iJ n b~CJ'U6'11m'Jt~;;r'~ bm1::;,_.,m11l~ bM t.~l n'U 
" ' 'IJ 

m::;u l'U n1~ bbntl t1J 'Vl1'Vl1-:~ r~ ru \91 !"116'1 \9111~~ iJ b 'Vl~ (:..11,11 'U m~l'l ~l"il6'1 r.1u m~u l'U m~~ 1-:~ "l 'Vl1-:~ 
"" < 

mu\91f'116'11'1~ 

5.3.3 "il1f1(:..J61 m~1~CJ'W'Ul1 trm~CJ'Ui!uCJl.lPimntJ~ 2 ~1~-!u m~6'1rJ'UbbtlUtlJ'Vl1Arul'lf'116'1\91{ 

1~CJ 1-u'n6115 STAR iJm1l.l6'11l.l1~t~1 'Ufll~ bbm ~'Vl~Ufl''Vl1Aru 1'1 f'116'11'116'1-:~n11 n~ll~1~-!u m~G'Ie:J'Ubb uu 
"!:: 'IJ ' 

tJn~ e:J~1-:~iJiJCJ~1flru~~~~u 0.05 G'le:J~fl~e:J-:Jtl'UG'Il.ll.l~:ti1'U1'Um~1~tJ~~-:~H 6it-:~(:..J61fll~1~mtl'Ub'll'U-d " ~ 

b'W~1~f11~6'1eJ'UbbflUtlJV!1Arul'lf'116'11'111~tJ1-u'n6115 STAR~'~ 4 ~'U iJtJ~::;~'VlGJl1'W1'Wn1~b~l.l 

Al1l.l6'11m~t~1 'U m~bbflUtlJ'Vl1"Ue:J'l'l1 m~tJ'U~\ld 

~'U~ 1 S (Search the word problem) btl'U~'U"Ue:J-:Jfll~Pim~nh'Vl~Uq,J'Vl11'U~'U.Q 
~b~CJ'U"il~~e:J-:~eh'U h'Vl~tl fli'Vf1e:J~1-:~61::; bBtJ~~li'l'U bb~lmllfl'1mll~e:JI'l'Ube:J\ll1 "~.Ue:1 b Vi"il"il~\le:J::; 1 ~u1-:~ 
'IJ "!:: 'IJ 

"il1n h'Vl~Ut1J'Vl1" "h'Vl~~e:J\lm~1 vt'Vl1e:J::; 1 ~" ~ b~tJ'U6'11m~t1~1bb 'Un.Ue:Jl.l61~~1flru~e:~m~1 bfl~1~,_., 
'IJ 'IJ "' 

tlq,J'Vl11~ tJ 1-u'li'e:~ tJF\'1-ue:~-:~ [?]1 be:J\l 6'11l.l1~tl{?]~~'U h rh~ ~~l'U bfl'Ubb61~'Vl1~~'U~-u1~~1Vl'!u bbntl qj'Vl11~ 
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.ff'W~ 2 T (Translate the problem) btJ'Wi'W"VB~f11'Hb'\.J~~iB~~~i1e:J~1'Wh'Vl~U'1J'Vl1 
1 tJ c;161~f11'j 1 'W bb 'U'U 'j'\.J.fl1'W'Vl~€l61~ f11'j'Vl1~fl ru (Plf"1161(Pl11~ tJ'!J flb~tl'Wb~ €J n 1 -rr-r (Plflli) ~~'Vl~e:J~m61i1e:J'Wlil~ ~ 

~ ~ , 
(Concrete) 11~'j'\.J.fl1'W bb~'Wfl1'W 'Vl~m~tJ'W(Pl1'j1~LL61~~fl11~'Vl~1tJ (Semiconcrete) 'Vl~B'Vl1 

~ 

'jUbb'U'U~11tJ b~CJ'W61~f11'jb~l~Vl"VArut>1 (Abstract) Vl~B~b~tJn1~t~1-tl'eYrrt~'j CSA (Pl1~61'1~'U 61B~fi~B-:J 
~ 

n'U.rr'Wf11'jb~tJ'Wi"VB-:i'Vlb]~~'U~b'WB~ ~B .rr'Wf11'jfl'j~'Vll (Enactive mode) .rr'W~'W(Pl'W1f11'j (lcon·lc 

mode) bbm~.ff'W~'1J"'f1~ru (Symbolic mode) m~G'i1~'U (Gagnon and Krezmien, 2001) f11'j~~ 

nlil m'j~ 1 ~'\J n b~tl'W b~tl'W~lil1 n~umru~ btJ'Wlil~~ "VB~"ihml~'Vl~€J'jU.fl1'W(Pl1~fl11b Vl~1~61~n'U1 tJ "1i1 tJ 1 ~ 
~ ~ ~ 

'\J m~tJ'Wbn~fl11~m~~e:J~B~'WB mn ~B tJ1 m~tJ'Wm n ~~~'W ~ ~~ b~tJ'W ~ eJ-:~ L~ B n ~1 bb tJ 'j bb6'l~ 'j~ 'U m 'j 
~ ~ ' 

~1 L thJ fll'J'Vl1-:Jflru(Pll"11611?111 ~t~n~ rJ-:J61B~fi~B-:Jn'U h'Vl8'1Jruvn .rr'U-6~ L~ CJ'U 1~f1~16nT'j'Vl1A11?1B'U"VB\l 
~ "' 'U 

~1 bB-:~ bb6'l~~b~CJ'U 1~L~m.J 1tJ-:~m1~~~~'Ut1:u1n~-:~~L tJ'U'jtJu'J'J~ 1 tJc;1~-:~~LtJ'Ll'Ll1~u'j'j~ v'h 1 ~?11~1'Jt~ 
~ ~ 'U 

b ·ih 1 :u b i1'B'Vl1~ b~tJ'Wmnt~~'W 
.ff'W~ 3 A (Answer the problem) btJ'U.ff'Wf11'j'Vf1A1t>1B'U"VB~h'Vl~D'1J'Vl11'W.ff'W.Q 

~ b~ CJ'W'Vl1A1 \?1 B'U~ b 'Vl~1~61~ bb{;l ~ tl n ~ B~"V B~ Llil'Vl ~u tl1Vf1 1iv1''W~1'W'Vl1-:J fl ru (91 f"1161 (91 fl 'W f11'j'\ll1A1\>1€J'U 
'U 'll g~ cUI 

b"li'W 1if11'jbbtl61~fll'j btJ'W~'W 

.ff'U~ 4 R (Review the solution) LtJ'U.ff'W'Vl'U'VI1'UA1\?IB'U ~b~CJ'WeJ1'Uh'Vl8uru'Vl1~1Bn 
~ "' 

A~-:~ LL~1m~ l"l1m~l'it~ (Pl'U Lt~-:~'h "A1l>1B'U~1Ji'61t~~fl~t~~n'Uit~~6'l LL6'l~b~B'U1 "V~ri'1Vl'W~ 1 'WU ru'Vl1 
~ "' 

'Vl~B1~" "ill n,!'W (Pl'j1"iJ61tl'Ufl1t>1 el'U ~61€J'W 1 ~~6'1 Eltl'W f1~'U'VI1~'U1 f1 L~ tJ ~fll'jU fi,j'~~1'W"VB-:i'IJ m~ CJ'W 
~ ~ ~ 

A1t>1rJ'U~~~'Wm~ ~1'\Jm~tJ'W'Vl1A11?1B'U~~'Y1m~mnm"il"il~61rJ'U 1 VI~ Lb~l1 ~bb uutJ nVf~~f1~1 CJY'l~\l 

iluu t1JVl1L~:.u LL(l~~-:~ Ln\?1 m"J'\Jl)tr~-:~1'U'1Je:J\l-J n L~ CJ'U 

Li1B'!Jm~tJ'W1min6'llTI STAR fl'j'IJ~~ 4 .ff'W 'W'U'·h .ff'W~ 1 ~n~1h'VI~U'1J'Vl1 '\Jm~tJ'W1~ 

~ ~'U1 fl11~611~1'jt~1 'W fll'jl bfl 11~~1 "il'Vl ~ u ru'Vl1 611~1'jfl~ f\11~ bb~~ LL tJ6'l fl11~lil1 niB~ 6'1~ -:J'Vl~ ~'IJB-:1 
"' ~ 

h'Vl~ 'UBn 1~l1L:U'Vl~'UBnB~ 1 'J bb6'l~ h'Vl~m~B~ 1 'j 'UBf1"il1f1.Q'cJ'-:~6\'1~'U.rr'WI?IB'Wlbfl'j1~~11~B~Vl1~-:i 

1~neJ'W b ~B 1 mJi'm~~A1\?IB'U~L"iJ'Vl~ ~B~ fll'j ~l~CJ'W'Ul1'\J m1tJ'Wbb~~~A'U:U b'VlfltJfl1 'Uf11'jvl1fl11~ 

b i11 "iJ L"iJ'VI ~ \?11~ fl11~tl'!J ~"VB~\?I'W bel-:! b -d'U 1 mTifll'j~~ L~'U 1~iBfl11~~~1rl'1J 'U1~fl'W 1 otllTif11'jeJ1'W 

Bel f1 b~ tJ ~ LL~1 b ~ tl'W -;J 1 Lb 'W fl~~vtt "il'Vl ~ rl1'Vl'W~ 1 ~ bb~~~ ~vtt "il'Vl ~ ~B.:J fll'j 'Vl~.:J"il1 n'\J f1 L1 tl'Wl Lfl'j1~Vlb "il'Vl ~ 

LLGl1i'W~ 2 LL tJ~~ h'Vl8"Ut1J'Vl1 ~1~ tJ'W'U111 'W"li1-:Jbb 'jf1~'VI~6'leJ.:J'!Jm1t~'Wc;11'W 1 Vlt'!)"il~ L~~"il1f1fll'jfl1'Vl'U~ 
~.:J~1~'Vl 'j1'1J rh bb 'VI'U Ji'1 tJ (;)1 bb tJ 1 ~.:J b~ rJ'!J m1 tJ'U V!1fll1:.U ~~~'UTI"V rJ .:J h'Vl8hJ1~v111 Vi'tl n b~ CJ 'U hJ 

1:11:.UTH1 bbm :U'Vl CJ1Ji' bbl'i'Vl"'-:i:U1 f1vl1fll'J'Vl~6'l B\l1m Vf'\J f1 b~ CJ'U 1 i-J ml:U~ -:JVI1rJ~B b?!:UrJ'U:U~-:1 11 ~'JU.fl1'W ' ~ 

bbi:1~-:~A11~~~~'Ut1"VrJ.:JiB:.u6'11 'U h'Vl8 v111 ~'\Jm1CJ'UI:11m'jt~ LLm :u'VIt~1Jl bb6'l~:U16rn'j1 'Ufll'j'Vf1A1(PlrJ'U 
~ 

~'Vlmn'VlmtJ~'W LLGl1flBEJL~B~ LtJ.:J 1 tJc;1m'j1-b'61~m'j1 'Wf11'j'Vf1A11'1B'U1 'Wi'W~ 3 '\Jm1tJ'W'Vl1A11?1B'U 
" 
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LL'U'U CSA ~~lrm~~'ULn\?lf111lJ L-ir1h?l1lJTHlLLn?l:wm~ 1vi'th 1 tl'61m~Vf1fl11Pla'U"I.la-:ri"Jmvn1vi'r~nlila~ 
~ ·~ ~ 

LLt;u:.ff'U?l\?1Vl1~ Vl'UV11'Url11Pla'U 1 'U.ffudum~ti'U 1vlVl'tJV11'Url11Pla'tJ"I.la'l~1 Le:J\1 LL~t L~~mtJ~ ti'Ul~f11~ • 
Vf1rl11Ple:J'U l\?1~ m~a.iltl~l~tl'U L~a'U ~ L~8Vf1LL 'U'JV11~~~~~\?1~1VfoS'tJf11'HLm"i!Vl~Uq]Vf1-rra,!'U ~ 
0~~ 1m ~ilq]Vf11 VflJ'tJ'U~'U~1'Ui:lqJVf1L~:w L~a 1 ~um~~'U 1vi'"l.lm~ 1tl~\lilq]Vf11 'U?lm'Um~ru~'U~ 1vi' 

ilm~t~'U~.:JLn\?l~m~~ 1 'Um~LLnil11JVf1 

fl1'j?la'ULLn'iJqJVf1AruiP11'11?liPlnmJ1-iinf115 STAR~~ 4 .ff'U L~a1Vflrm~~'U?l1m'jb1'l11 

LL 'U 1Vl1-:Jf11'j LLnil 11JVf11 thh~ ~n1P11 mm 'U:SliPl"il~~ LLfi~ e.J~ fll'jl~ti A~ ~-d?la\?lA~ a.:J n'tJ\11'Ul~ t~"l.la~ 

(Maccini and Hughes, 2000: 10-21) 1vlPifl"N1e.J~"I.IB~f11'j1in~1fi STAR LL~~f11'j1i~a~LiJ'U 

'jt)i)'j'jlJ (Concrete) ~a~ l'U'U\>l'Jlb Vl'Ul IPl bl"il~\1 (Semiconcrete) Lbfi~~ru Gi' fl"Nru ~ l'U'U'U 1:1.J5'j'j:I.J 
\J , QJ I 

(Abstract) G'11V11''U m 'j bbtlD11JVf1¥1'l!A ru (91-ff'U ~ 'U"I.la~i! flL~ ~'U'j~~'tJlY 5~:wPi fl'N1~'Ul1 ~ fl'N::: n l'j 

LLntlruVf1~L~t~1-il'a.:Jn'tJ~1'U'J'UL~:w"l.la~ilm~~'U?l.:J~'U fll'j?la'U 1\?1 t~1-iinf11fi STAR ~~vh 1 ~ilm~~'U 1vi' 
"' ~ I 

!Jnnf11fiLLm"ilVJ~tlruVf1~~d 1) Pin'N1vhm1:wL.rr11'i\l l"iJVJ~ 2) LLtlf1~-rra:wf1"il1tl 1"i!VJ~.flh"N11 tlci?l:wm'j 
ClJ 'U ' 'U 

I 

3) 'j~'lJ nl'j~ 1Lii'Ufl1'jVJ1-:JAru (9lj3\l?liPlTivl a~ 1~b1 n~a~ 4) 11\?l'jtl.fl1'WLL?l\?l.:Jf111:WVf:Wlti~'El~ L"i!VJ~tl f11Vf11vi' 
"t 'U \1 g~ 

5) L~ti'U?l:Wf11'j1vi'a~1-:J~tl~'El.:J LLf1~ 6) IPl'El'tJfl1tll:W"I.la.:Jt"ilVJ~t11k!Vf11vi' 'UBn"il1n,!'Uum~ti'UtJ.:J 

?l1lJ1'jt1LLm"ilVl ~tl ru'\lf1~1JJ1n~ Lf1 ~~n'U"I.la~ l~:w Bn vi'1 ~ lbfi::: ~'l?l'El\?1 fl~ 'El~ n'U t:-~ f1 m~1~ ~"IJ'El~ bl:wA:Sll 
... ! 

I I I I I 

LLf1~'j1'J\?lb8 (Maccini and Ruhl, 2000: 465-489) 1vi'Pin"N1e.Jf1fl1'j1i~BVILiJ'U'jllJ5'j'j:I.J ~'ElVILtJ'U 
~I 

~'JLL Vl'UliPl~"il~~ LLf1~~11JGl tl'Nru~LtJ'U'U1:1.J5'j'j:I.JVf~B~L~~.JtlL~~1-ffel'n"N'j CSA 1P11l.Jr1~'tJ LLf1~tlf1lG 
STAR 1 'U f11'j LLntl tu'Vf1 fl1'jf1'tJ ~1'U'J'U L~:WG'11Vf1'Ui!m~ tJ'U'j~~'tJotl'UlY5t~:WPitl"N1 'W'Ul1 '11 m~ti'UVl tlfl'Uij 

QJ : , 

A'J 1:W?l1lJ1 'jblb 'U m 'j LLntl ruVf1¥1'llA ru {P]Vf~'lVl ~ f1 'El'l?l 'l n'J1 rie.J'U Vl \?lGHN "il 1 fl\ll'Ul~t~1 'U A~ .:Jde.Jf1 ~1~ 
v 'U ! 

?l'El~A ~ 'El\1 n'U'll'Ul ~ t1~ t1 n:w1f1 e.JU flL~ ti'U n~:w~1~1'U m 'j?l 'El'ULLntlruVf1A ru (91\"11?1 (9lf(~ t~1-i5 nG11fi STAR . ... ' 

ijf111:W?l1:1.J1'jbl1 'U f11'j LLm 'i\lVl ~D11JVf1flnJ(9lj3\l?l {P] 1~~ fll1 n~:w~1~1'U fll'j?l'EJ'U ll 'tJ'Utl nf 

5.3.4 "il1ne.Jf1f11'j1~t~'W'Ul1 lrm~t~'UlY5t~:wPin"N1tl~ 2 ~1~1'tJm'j?leJ'ULLntl~Vf1Aru1P11"11?l(911 

1~ t~1 inG116 STAR ijf111:W?l1l.J1'jCIL 'Uf11'j1 ~L Vf~Pl e.JG1Vl1-:Jflru~P11"11?l~P11?l.:Jtll1tl~l.J~1~~'tJf11'j?leJtm 'tJ'IJ 
' ~ ' I 

tln&i a ~1-:Jij'l1t~G'111"lru~'j:::~u o. os ?la~A~e.J\lnu?~:w:w&i ~1'U 1 'U f11'jl~t~~ ~\1 H f11'j~ e.Jf1 f11'j1~ m tl'U 

L 'li'Udl 'W'j1~ fl1'j?leJ'UL~nil11JVf1flru(9l\"11?l(9lfl:~t~1 inG115 s; AR ijtJ'j~~Vl5m'W 1 'Um'jJ~:wA11:W?~1:w1'j('l 
I 

1'Um'j1 ~LVf~?Je.Jf1•tm~'l1m~tJ'U~\ld I 

.ff'U~ 1 S (Search the word problem) ~L~ti'U?l1:1.J1'jCllil1LL'Utlie.J:wif1~G'111"lnl\1ieJm'j 
~ ~ ~ 

L~t~'U1Lm1~~tlru'Vf11\?l t~1 ili'Bt~fi1"1J'El\1~1Lm ?~1:1.J1'j('l~\?l~'U b"i!n1~~ci'J'ULn'ULLf1~Vf1~'J'U~"IJ1~G'11Vf1u 
V I 

lbfl'iJ1kJVf11vl : 
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.ff'U.yj 2 T (Translate the problem) .ff'U.Q~b~~'U1~f1~15nT~V!1fh~eJtJ"1JeJ-:J~'JbeJ-:J bb6'1~ 

~ b~ ~'U 1~ b ~mJ 1~-:~ m1:w"':w'W'UTI"i11n~-:~vl b tl'U 'jtJu'j'jlJ 1 tJ ~~ -:~vl b tl'U'U1lJu'j'jlJ'011 Vf"'1lJ1'jCl b ·1h 1"i1 b \1 eJvr1 
'U 'U 'U 

vlb~CJ'Umn~'l~'U ~eJ1~11btl'Un1'jb~CJ'U"i111ln1'jeJmn~"tle:J'l~b~~'Ue:J~1'l~"''j~ ~b~~'U"'1lJ1'jClb~e:Jn15 
'U 'U 'U 

bbnu~vr1vlm"i11nfl·-n:w~e:J'lnT~"1le:J'l~ b~~'U 1 'Ub~e:J-:JL!'U 1 bbf1~ hTI im~u1'Un1'jV11-:Jflru~l311"'~fl 'Um~ 

cl'1~1"i! l?l~'d"il "'e:Ju m1:w-rl 'U m~'V11fl11:W b ·1h 1 "i1 tl'U'tJfli'Vf1 11 n b~ CJ'U Hili b V!\?1 t:.J~ bb~~ bb"'1'l'Vf1-ire:J:w~ b ~:w 
\I 0~ • \1 

b~m11:W1bbnuruvn1~~tJ~~~n~?J1ifl11:W~"i11ntJ~~"'um~tlh~:wb-il1nu~-:Jvl1~b~CJ'U-rl.vr~b~m11:w11i 
QJ , \1 'U 

.ff'U.yj 3 A (Answer the problem) 1'W.ff'W-dirm~CJ'UV!1rl1\91B'\Jvlbvr:w1~G'lmlG'l~~n~eJ~ 

"tle:J ~ h V1 ~ u ~ vr1 ~1 ~ m~u 1'U m~ bb~ ~115m'jrl1'U1 ru ~ 1~ 1 ~ b~ CJ 'Wil bb 'U1V11'l1 'U m~ bbnu ~ vr1-vl 

vrm ll'Vf6'11 ~ 1~ ~'tl1V!"' n lll~V11'lfl ru (91 1311"' \91~:W11 itJ~~ lle:J'\J b ~e:J bbtl"'tn'U m~ruu ruvr1'011 'IX~ b~ CJ'U 
"' 'U 

"'1 :w 1 ~ t:l'W WJ 'U 1 n ~ ~u1 'U n 1~ n 1 ~ bb nu qJvr1 bb6'1 ~ n 1~ 1 'IX b vr191 t:.J ~ V11'l fl ru (91 1311"' (91 TI~~~'U 

.ff'U.yj 4 R (Review the solution) ltl'U.ff'UV1'\JV11'Url1\91e:J'\J 1~CJ:WeJ'l~eJ'Uil"''\J"i111lrl1\91e:J'\J 
1 tJ ~~'lvl n1vr'W~11?l:W b V!\91"':W t:.J ~vr~e:J 1~-eJ ~1-:Jb ~ "i11 nL!'W~ ?le:J'W1 '!Xt:.J~ ~ e:J'U n"''IJV11'l'\J1 n bbG'l~ 1 '!Xt:.J ~ 

'U ' 'U 

bbnu~vr1V11'lf\ru\91mM\TI~~ ilbvr19Jt:.J~ 1 'Um~\91~1"i!G'le:Jum~u'd'Um~~1'l1 V11'lf\ru~l311"'(91~ 

"'e:J~fl~e:J'lnu"'mu'U~'lb"'~:wm~"'eJ'U1V1~11311"'\91~bbf1~bVlfl1 'U 1~ ~ (2544: 195-196) 1~ 

mh11.i-:J bb 'W1V11'l1 'Um~YrWJ'W11 Vl~b~CJ'U"'1:w1~f:lf1~e:J~1'lil b vr~t:.J~ ll~ ~~~ nm~ 1 Vlb V!l?lt:.J~~~.Q 
'U , 'U '! 

( 1) fl 1~1 VI~ b~ CJ'Ub~~ u ti'u h V1 ~ u ru vnvl ~ b~ CJ 'U ?l'Wh b u 'U u ru vr1vl1~ CJ 1 n b1'1 'U 
'U OJ \J QJ 

fldl:W"'l:W1~f:\"1Je:J'l~ b~~'Uv~"il~f1~ bb~~ 1 Vlb V!~t:.J6'1 
'U ' 

(2) 1 Vf~ b~CJ'WffieJm"'bbf1~ b tl'U~"'~~v~"il~bb"'~'leJeJ ni.i-:Jfl1l:Wf1~ b ~'U 1 'U m~1 '!Xbvr\91 t:.Jf1"1leJ'l 
" ' 

(3) ~ "'e:J'U"ti'd ~"'~tJ bb~~;ffbb"il'l1 VI~ b~CJ'U b oil1 h'i1 b'Vf\91t:.J~'1ffi'l ~ l~ CJ'Uf:ln~ e:J..:J\91l:WV!"' n bn rusv-1 
\1 '! 'U '! 'U 'U 

V!~e:J 1~"1ll~\9lll'\Jil~~e:J'le:J~l'lb ~ 

?~B~fl~e:J-:Jnubb'U'df1~"1Je:J..:~~~e:J:w~~~ru e:J~:w~'U bb~~er:w~~ ~1fl~'Ue:J'l (2547: 97) 1~ 
' 

b~ ~'U b d eJ vr1 fl ru \91 1311"' (91 fl 'U"tl ru~-01 ih m~:wV11'l fl ru 1?1 1311"' \91 ~:w 1 n n11"i1 ~ b tl'U m~ m~ ~'U 1 VI~ b~ CJ'U b ~'U 
' 'U 

m1:wcl'1ri'qJV!~e:J 1 'IX b~CJ'Uim~1 Vlb V!I9Jt:.Jf1 b~~'d 1 bbCJil"i111l~'l~'U 1~ CJm"i!-011 'Um~"'e:J'Ub -deJV!1:W 1 'UVJI31tJ 

V!~e:Jm~ bbnuru'V!1 vr1n b tl'U m~ bbnu ruvr1~?le:J'U 1~fl1~rl'li1-:Ji.i-:Jrl'l\91e:J'IJ ?l~Vf1 ~vlf:ln~eJ'l b vhL!'U bb~m~ 
QJ cu 'U , 'U 

1 Vfm1:wcl'1 r1 ru ti'u b V!\91 ~~11<011:w ~ b~ ~'U~'l1~r\' 1\91-eJ'\J b vrci1L!'U bbf1 ~ r\'1 \91 eJ'\J b vrci1L!'Uti1"i!~f:l n ~eJ'l'V!~e:J ~ ~ 
QJ , 'U 'U 

b~ ~1~ b 'Vf\911~ m~1 'IX~ b~CJ'U1~e:J5'1J1~V!~e:J;ffbb"il'lb'Vf\91~6'1"i1~-d'd CJ1 ,xer b~CJ'U1~Vl'\JV11'U m~'01-:!1'U b~'e) 
, \1 , \1 

?l~Vle:J'U fl11:Wf1 ~"tle:J'll?l'U bb~ ~vlcl'1 r1 ~fie:J~ b~ ~'U "i1 ~ 1Ji'oileJ?l ~tJV!~B ~ ~~'U fl11:W~ n ~e:J'l"tJB~~ ~ ~ 1~ 'l J\'1 CJ 
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l?l'W bel -1~1 n wh~ Ill~ L ~ eJ 1?11~~ ~ 61 eJ'W ueJ f1Vl~ewn:w~ VltJ-:J ~ eJ L ~ t.J'W H LL~ ~61 eJ ~ fl~ eJ -1 m:wi'il 1 n1 'J 
'\J 

m~Vl'f"J-:J~mn5nT;i (2545: 198-199) 1~~~·td1n1'H~~~'W~'<i!~?i-:J L?l~~ 1 ~~ L~t.J'Wb~t.J'W~LL~~ Lfll'l 
' '\J '\J 

vrn11~ 1 'Wm~ 1 ~b'\lf\?l~"'Vl1-:Jflrul?ll"!1?11?1i ~?lel'Wfl'J~~I'l?lm'Wm~ru'Vl~eJ'llru'Vl1~"h?t'Wh 1 ~~b~t.J'W 1~"'-:J 
• ~ v ~ 

5.4.1.1 f11~61eJ'WLLn'llb!J'Vl1flrul?ll'l1611?1TI~t.J 1-ffn~15 STAR ~'W irm~t.J'Wiil~~B-11-ffb li;n lw 

m~tl n m~ LLn'll f!J'Vl1 1~ t.J b0'\"11~ n1~vh LL 'IJ'IJ tJ n~~ vh 1 ~n nm611Vl1''1J m~~~ m~ L~ t.J'Wf11'.i61 eJ'WtJ eJ t.J 

~-:J~'Wfl~~?tel'W~-:J'<S1btl'W~eJ-:Ji1m~11-:Jbb~'Wm~~l'lm~b~t.J'W~bu'WeJ~1-:J~ 
'\J'\J '\J 

5.4.1.2 f11~?1eJ'WLLnUf!JV!1flrul?ll"ll?ll?lTI~t.J 1in~15 STAR ?11m~fi~WJ'W1f111~?11:W1~fl 

1 'Wm~Lbm'<i!Vl ~'llru'\111 bb~~m~1 ~b Vl\?l~H'lVl1-:Jflru\?11"11?tl?li~ihh~~Vl5n1'V'I"IJB-:Jir m~t.J'W 1~ fl~~?lel'W 
v , '\J 'tl 

Lb"' ~~~ L~ t.J1oUB-:Jmlilt.hn~15 STAR hJ1-u1 'W m~?teJ'W LLm'<i!Vl ~u f!J'Vl1 L~ e1~w.~ 'W 1m~'\J'J'W m~ 
bbnDf!J'\111"/.JeJ-:Jtrm~t.J'W 

5.4.1.3 fl~~?leJ'Wf11~111m~?leJ'WLLn'lJn1Vf1flrul?li"!1?11?1TI~t.J1in~15 STAR hJ1m 'Wf11~ 
'\J '\J ·~ 

b~t.J'Wf11~?1el'Wel~ 1-:J~el b~el-1 bb"'~ b'\11~1~?1~tl'\J L-rl'B'Vl1 b '1"1~1~tJf1 b~t.J'W'<il~'lh~?I'\J f111:W611b ~lil1 'W f11~ 
LLn'll UJ'Vl1Vl~eJ hJ~'W ~'W e1 ~ n'IJ n~15~1-b1 'W m~61 eJ'W Lb~~ b~B'W 1 "l.l 1 'W~'W L~ t.J'W b ~ e1 1 ~iT m~t.J'W b u 'W~ 

"' '\J '\i 

bbnDf!J'Vl1~~ 
5.4.2 -liv b'rii'LieJ bb u::~1Vfi'um-a1lij'v~eJ 1 '\.J 

5.4.2.1 ~ fl'\11~"'"/.J eJ -:Jf11~?1eJ'W LLnu b!J Vf1fl ru 1?11"11?1 l?liLI'l tJ1 off n"'15 STAR 1 'W L .0 eJ'\111 

flru\?11"11?1\?li~'W 1 1 'W~~~'\J~1\l'l 

5.4.2.2 ~n'l11e·m"l.leJ-:Jf11~61eJ'WLLn'llb!J'Vl1flrul?ll'l1?tl?l 'fl~ tJ 1in"'15 STAR m'IJ ~n'IJ m~ 

?leJ'W15~'W '1 ~'<i!~-d1 m ~:w~~G1~'1V1Bm1:w?t1:w1~t~1 'Wm~ 1 ~L Vl~~"'Vl1\lflrul?ll"11?tl?l{ 
5.4.2.3 ~f1'111~"'"1.lel-:Jf11~61el'W LLn'll f!JV!1flrul?li"11?11?1TI~ tJ1 in"'15 STAR 1~tJ~f1'1~11'i'l 

LL 'lh~'W '1 ~ L~ tJ1oUeJ-:Jtl'IJVlf1'11~f1':i~'\J1'Wf11~Vl1-:Jflru\?11"11?11?li L-d'W fll1~?11~1~fl1 'Wf11~fi~lLf1~1~~ 
f111~?11:W1~fl1 'Wf11~~eJ?I1~ f111:W?I1:W1~fl1 'Wm~fi~eJ~1-:Ji'Jl-<v1~ruf!J1ru L U'W~'W 
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.::::. ~ o:::::o .c::::. II Cio d cv cv QJ 

mlJ1"ll1nl'a m~'Vl'a'J'I~tl~15fl1'a bfltl~1'lb~'llJ~11lJ'l~Wl91A1~l9l'l fl'Wfi'U 2 'lZfi'U 
'IJ 

'1.hz~l-lfim~t1 b~fl~ "111'\Jiiifl: 1lil·mHlru.,'Vi1. m.:Jb'Vl~lJ'Vl1'Wfl1: fi'H't.fi1Gnf!W~11, 
' ' ' 

2537. 

m'l'l.hzbiJ'Wli!1n~.fl1~lil'i~. m'lb'Vl~lJ'Vl1'Wm: m6'\mml?1~~11, 2539. 
' '' 

A'Wv~~'W1'Vi~n~lPl'lm'lbuiuru'Vi1b~~~~1~~'l'lfi'wu~~eJ"Uflb~'ilJ~11lJ~~rul91A1~l91{ 
\I \.1 Q/ q 'll 

'lz~uthz~lJfin~1B'W~'U~ 9. m'lb'Vl~l-IV!1'Wfl1: fl'a6'l.fl1ml?1~~11, 2541. 
' '' 

~1'lZbbt'!ZlJ1lPl'l!1'Wn1'lb'iV'Wltl~lJ~1'lZn1'lb'iV'Wl~Wl91A1~l9lfl. 'W'Vi~tl~lPl'l 

m'lfin~1.ff'W~'W~1'W ~'VIGAm1"11 2544. m'lb'Vl~l-l'Vl1'W~-a: e:J.:Jflrn'a~u?i'I~'WFh 
.... ' ' 

m'l..ijl?1~1'lZn1'lb'iV'W~ n61~~11Zn11b'iV'W~ ~Wl91A1~l91{ .ff'W:IJov~~n~1U~ 1-6 
'IJ • 'IJ 

Ql .c::5! ~ Jt Ql 

m~'Vit=~n~lPl'ln1'lAn~1"tl'W~'W~1'W ~'VI5Atl'l1'ti 2544. m'lb'Vl~lJ'Vl1'Wfl1: cu cd q 'I 

"lllJ'WlJ6'\Vlmrum-abn~~-abb1A'ItJ-a~b'Vl~1 'VlCJ "il1n1?1, 2551. ' . 
u~'W~~'W1m'lfin~1"tle:J~n1z'Vl11~fin~15m1 uuu~ ~'UbBfl ~.A. 2555-2559. 

m'lb'Vl~lJ'Vl1'Wfl1: fl16'\.fi1Gnl?1~~11, 2555. 
' '' 

n~~l"ln~ bbtl'I'Vle:J'I. m'lfin~1n11b~b'Vi~~t'l'VI1~~rul91A1~l9l{b~e:J~~11~'il1lilzbthJ"tle:J~'I1m'iv'W • 
:i!t:m~~n~1b'Wh'~b~V'W~·:~ti'1?1m~f!1:i!qJAn~1b"tll?1n1<aAm~1 11 ~ij~t=~~~CJ'VI~ 

V11 ~n1'a b~~lJfl ru ~ Fl1 ~ t9l i bb"~JlijVJ~ ~\91 1~ ti'lJ. 1'Vl tJ l1J vru Btl~ ru ru lA 1 ~l~ ~ ~ 
'U v QJ 'I 

v 0:::::0 f{ 0:::::0 v 
lJ'Vl1'Uruo/l~: ~'141~'1mrulJ'Vl11'VlCJl~CJ, 2547. 

~~~l-11 "lle:J'UbBCJI?1. m11-tluru'VITl.lt=~1VbUflb-¥ie:J~~b~'i~\'i'n~zm11~b'VilPl~t=~bbt=~z'l'in~zm1 ., . 
m-aP"In~1lJ'Vl1Uru~~: lJV!1l'VlCJ1~CJ~~'Wfi~'W'Vl1ll-a~, 2551. 

bi\J~6~1?11 ~'W'Vl~b~CJl-1. m-afin~1~11~f!1~1'l~bbt=~znt=~151'Wm'lbbmlil'VIVUty'Vl1~Wl91A1~l91{ 

"tiel ~'11 m'iv'W.ff'W:IJGV~Atl~1l9le:J'W~'W b 'W 1 'l~ b'iV'W:iJGV~Atl~1 a~tlfltl'l~f!1:iJrufin~1 ... 
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1 'VlCJb'W'a:iJ~nlil~'Wb~BTI '1J'abm61"8'V'J, 2550. 

'W~~cn ~~~1'a:w~. ~~m"a~e:J'Wbbnilruvnflru~fl1~~-fl~~1.Un~15 STAR ~ij\Pie:Jfi11:U~1:JJ1"a~ ' ~ 

'\Jmj~'W~'U~G~:uAm~t1\J~ 1 ~.:JVI1~~"a1'!!t~iG1il 1mnu~'W5'\.J~qJqJ1 

~n~1m61~'a:uvt1,JrueVi~: lil'Vl1~-:Jmru:uvt11mn~t.J, 2548. 
' 

~:um"ab ~.:J b~'W~1 bb thbfi~1bb~:m1"abb thN'u ~ij\Pie:Jfi11:JJ~1:JJ1"a~ 1 'Wn1"abbnucyVI1 

Q,l .d "i' Q d o.l ct ~ Q/ g .c:td 
bb~::'VIn'!!t::m"ab 'tie:J:JJ b~.:J'VI1.:JfiW\Jlf11~\Jl"a"tle:J.:J\Jn b "a~'U'ti'U:JJ6ti:JJI"Jn'!!t1ti'V1 2. 

"a~~uth~~:uf>in'!!t1. m.:Jb'Vl~:Uvt1'Wm: lil'Vl1~-:Jmru:wvt11'Vlm~t.J, 2533. 
' ' 

"m'abbnUqJvt1flru~m61~{", 11"am"aflru~J~f11~~{ 38(434-435 ): 62-74, 2537. 

n1iln"a"a:JJn1"ab~li'Wn1"a~e:Juflru~f11~~-fl~~1.Un1"abbnucyVI1'\J~1llbU~i1VI.ru 

'l1m~~'U~1.1~6~:JJAn'!!t1U~ 1. 1'Vlt.J1tJ~'W5'\.J~qjqJ1fl1'a~ fM1~~~,Jru41~: 
:JJvt11'Vlm~t.Jf1'1tm~'W'Vl'a1b~, 2544 . 

..::.111" 0 '!:! Q;' J. q Q Q Cl'd c( 

'lh'ild"CJ bCJl\?11. n1':i'l"ln'lent:.~~~:IJ'l'Vlil'Vl1'1n1':i'b ':i'ti'U'J't11f'IW\Plfi1~\Pl':i' b ':i'e:J'I "n1':i''I.J"a~tJn\Pl"!leJ'I 
' 

"' ~:JJn1"ab;j.:Jb~'U~1bb thbfiti'J "1~J~llm"a1.Un~15 STAR "tle:J.:J'\Jmjvu.Uu~G~:JJAn'!!t1 

:uvt1,JrueVi~: :wvt11'Vlm~mn~mf1161~{ 2552. 

~~B:JJ~'a'aru B~:w~'W bb~~er:u~'a JJ1fl~'WB.:J. '\J"a~:JJ1~'U'VIf'I11:JJVI~nm"au~~bb1.11'VI1.:J 
' 

II" II" -Ciit. cv 

flru~fl1f1161~'a ~Vl1~.:~mru:wvt1l'VIt.l1~t.J, 254 7. 

b~~'WV1f1 b~B'lJ1l'W1. fi11:JJ~:u~uth::wh.n1n'l!t::m"afi~1bfl"a1::~ilru'VI1 n1"abb'I.J~.n1'!!t111ii'VI~ ., 
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CJ'V'fW ~V'H:Hl~. "fl1'abbfJtJf11'\lf1 ", 11~~1~fUil(Plfi1~(Pl{ 42(5-12): 485-487; 
' ' Dlj 

mJm~tH5-bJJ'l!l-1CJ'W, 2542. 
' 

i/ v A Ql .ICll II 

m'W ?t1CJCJ~ bb~:::B~fln.n ?t1CJCJ~. b'VIfi'Ufln1'~1~~~n1~b"ati'W~. fl1~b'VI~JJ'Vl1'Wfl'S: 

?ti~CJ1?11~'W, 2543. 
' 

http://www.onetresult.niets.or.th/AnnouncementWeb/Notice/FrBasicStat.aspx. 

13 :Ut;1'W1CJ'W, 2557. 
' 

fiW(Plfi1~(Pl{ m~bVl'V'lJJ'Vl1'Wfl'S: B~Afl1'S~uG'1~~wlhbb~:::~?t~ti'ru.;l, 2544. 
' ' 

. fiijvm-ath:::b:U'W~~flrll(Plfi1~(Pl{ m~bVl~JJ'Vll'Wfl"S: B~Afl1';i~uG'1~~'Wf11bb~::: 
--- 'II • 

~?t~ti'ru.;l, 2546. 
' 

" m~bVl'V'lJJ'Vl1'Wm: fl"S?fmm~~'a11, 2550. 
' '' 

,.;'n"et:::bb~:m-a:::'U1'Un1~'VI1.:JfiW(Plfl1~l"li ~1"ll1fiW(Plfi1~(Pli~5t111fin"et1. 

" m~bVl~JJ'Vll'Wfl';i: fl';j?fJl1m~~';i11, 2551. . '' 

2556. 

?IJ..Jb~"ll '\itlJ'lh:::~n,;. "fl1';ibbfltJty'Vl1 (Problem Solving)", 11'a~1'afiW(Plf'11~(Pl{ 51(564): 

71-73; bJJ'l!J-1CJ'W, 2550. 
" ' 

?1111~,; bb'lJ~~'lh:::?t'V'lhfl. fl1';ib~b'Vll'J~"· ~J..Ji~fl~~V1 4. fl1~bVl'V'lJJ'Vl1'Wfl';i: Learn and Play 

Mathgroup, 2544. 

?IJJP1'n~ 1Mlru~ij;u_ "~Vlu15m';ibbntJty'Vl1b"B~flru~m?t~~ (ntJfl1';j?fe:J'W)", 11'a~1~fiW(Plfl1~l"li 

ilU'Ubil~li'W';i:::bntl';i~ 12 'W';i';i'et1. 1(1): 14-25; ~\l'VllflJJ, 2547. 



~fl'WI'l ~ m~tl~n. 1'1113J~13JTHlb 'l.ln1'abbnb"'ii'Vl~JUqj'VI1bb~::I'I113JI'I~'Vl'W 1 'Wn1'ab~t1'Wl 

I'IN!Plf'11~1Pli b~B~ 'U'Vlth::t~n~ b~tlb-iJm-a~B'l.lbb'U'Uf1~15 STAR "lJB~'I!m~tl'l.loff'l.l • 
tJ-a::~3JAmentl~ 6 ~h'l!n~1'Wb"ll!Pl~'IJ~n1~Amet1'1JI'I~~1'ti~a.J1 b"ll!Pl 6. 

1 'V1 en'Wv-~'W th.J~ 1\l t\J1 fl~ m !;1 \9111.1'VI1U ru;i 1'1: 1.1'V11l'V1 tl1"' t1 "';i1"1l .tl !)'W fl'j'j1"1f~1.11, 25 52. 

~~'W'V1~1 iJ'W'Vl~-IJ~ e.~~m~~~n"'iln~~~Jn1~b~ti'WTI~tlb-iluru'VI1Ltl'W~1'W (Problem-Based 
. \J Q.l OS 

114 

Learning) L~B~~'W~~1Lb~~m3J11Pl'a ~ii~BI'I11a.J~13J1'a~b'Un1~fi~1Lfl~1~~ Lb~~ 
" . 

fli113J~13J1"a~ 1 um-a-1 t-1b 'VI!Pl e.J~'V11~ 1'1 N!Plf'11~1Pli"llB~'I!n b~tJu'ti'u~ntJ3JAmentJVi 3 . • 
l'Vl c.n'Wv-~'W6tl~t\J t\J1 fn'j~ n~11.1'VI1U ru;i 1'1: 1.1'VI1l'V1 en"' CJf'l~'Wfl~'W'Vl"';ilb 'jw.J, 2556. 

~~Y-I"';i Viv-~~fl-:J. m~LLnuru'V!1fliN!Plf'11~1P1{ m-:Jb'V1Y-11.1VI1'WI'I"';i: fl'j!;'f.fl1Gn~Y-I~T"J, 2544. ... . . 
6'1f51ViY-I ~ bb D'WVl B\l r\'1. n1~b mvu b Vi ti'U e.J~~3J']'Vl~'V11-:j n1 'ab~ti'Ul't11'VI~fl fl1''a!Pl~1 ~"ll eJ.:j'l! n A fl~1 • 

~~~utJ -a~mf'lilv.U ~P"~oa1't11~~.ff'W~.:j~~~m "ab~tl'IJ m-a~B'W 1~v 1-iln oa~'U'J'W m ':in6'i3J 
~ ' 

bb~~15m-a~B'Wbb uutJ n~. l'Vlen'Wv-~'W 6tl~t\J t\J1l'V1 en f'11!;'fl'l"';il.I'V11U ru;i 1'1: 

1.1VI1lVlt11"' CJPl~tl1m, 2545. 

6'11"';i mru~'W'<il'Wl.ICJ"';i. "n1"';ibbm~'Vl~uru'VI1 ", 11~~1-am~f.lmen1'VltJ1f'11~1Pli fliNIPlf'11~1PliLL~~ 
, v '1.1 v 

b'Vlfllb 'W 1~fj. 30(11): 50-52; 3Jn':i1fl1.1-fll.l.fl1~'W6, 2545 . • 
6111J' fl\l1'W fl ru~ n':i"';il.l nl"';i~ w.J'W 1 n1 "';i bf'lTt~~ n'<iJ bb~ ~~\l fll.l bb vl -:J"1!1 ~. bbe.I'W~ ~'IJ1 bf'l~~!fllil bb~~~.:jflla.J 

LLvi.:j'tf1~ u.UuVi 11 ~.f'l. 2555-2559. n~-:JbVli'-13J'VI1'Wfl"';i: 61111n'W1CJfl~~l.I'WI'll 

2555. 

61TWfll"1!1nl"';ibb6'1~1.111'l"';i~1'Wfl1"'5~fl't!-1. ~1~1'~bb~~~1':i~fl1~b~tl'IJ~bbfl'Uf1~1-:j nr;la-~~1-a~m':i 
~ ~ ' 

Q II .c:::. ~ <V 9 ~ Jf Q.l 

b ~tl'IJ~flW!Plf'11~\911 IP113J'VI~fl~!Pl'abbfl'Wfl~1-:jfl1':il"lfl~1"ll'WY-I'W!1'W 'V'j'Vlilf'lfl':i1"ll 2551. 

m-:Jb Vli'-13J'Vl1'Wm: "1!1J'W1.16'1Vlmrum"';ibfl'tfl'l"';ibbvi-:Jth~b'Vlf'11 'VlCJ '.il1n111, 2551. . ' . 
e:J.fit\jt\j1 ~-:J~!;'f1J'U11. n1~b mvu b VitJ'Ue.J~~a.J']'Vl~'VJ1-:jn1~bjtJ'IJL~B-3 ~'VlGVI'Il1~"llB-3tl~~'ti1'ti'IJ 

1P113.l~~uButJ~~'t11Gtlb!Pltlbb~~f.ln~1vtfl~~n1~111-:j1'1Jmi3.l'l!nL~tJ'IJoff'IJ~iltla.JAn~1 
' 
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o.1 Q.l q II 1 d II a. ~ 

Vl~nm~bb~::bb 'U'J'V11.:Jm~~flm~b ~t1'U~n~11~1~::m~b ~ti'U~f1Wflf11~fl~. v • v 

m~b'V1'\AI:WV!1'Wm: u~nnT:i~:w~. 2547. 
' 

Q,l Q t cv d Q,l 

'V1 n~:: bb~:: m::u 'J'l.Jn1~'V11.:JfiW" f11~fl~: m ~'W91l'U 1 b 'Wtl'W 91J'U1 m~. n1-~ b Vl'\AI "1: 

l"l'WEJ~1'j1bb~~bvn611J'V11~1"111mJ ~mt~fl'jf1161fli '<iiW1~~mru:w'VI11Vlm"'tJ, 2553. 
'U • • 
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lJ•,niY1!!1ci'um.J<~11'llliltJ 
~(t ll\J\HIC1fl~'l~fl r;hunU'iu41'i"i"\fl 
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i~~:')'(•l'i{\;n~l'l!51U cn({'GJ<;<o 

'''1'"i' ,.'M m;r'it<'l!i'' ~!u4i·;:Ei u'ni-1fll11\~1l'mj~~'i~w1f'l1ilmil;~1ur;?i., <11'll11'l!lflr:ir.r. 

1"'1CI~1'>~1l'j' >•\'J~'hlU'l''Mv~ ),V'1lWJ'hi'f!!/\J<1W!lG1iJ h)'<J'7!~h'iYl01i.h~uCh.ri.'l-iftll'5u~ "no~Mn1:11f1Tl 

«,;\,>\ ,'rLJ fJV 'fn'Jrp', 1M' ·i(;;·,u'l<.lnn 'i~ STAR ~ii9iu~l'lill<l'\lmfl11.f'II~Lui1 vYlCU(\!Y1 lLfl::nl'il iiL "1V)tl<l 
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n·m·h1~L't.Mti1-1 11 '1~Am:r'i l,<l~<1'vi ,,;~'l1U~~~ii!JI1'J~n~l.J11;buti' 

cg~ <>-f[~ 

('>D~I'IIll9l~lll11u ~~ q\il'l BuwhJ-;::~YlE) 

11 !\J\!~flru~i·~u·lmll(ll ~ 

~1uu'irn7m'>ilimn <hi'n~1\Jii'l111'tm'i 
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li1Lf1D111\I'Ihnu 
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ii\n~n 1aiYi\11~ru1\·hiiui1'lu1ill'luil'tl<mTnfin"i:l1Lii\'1l~lJ·h 1'i11JLU\J~Liiu1'01fl!l\Jlit:J~~~n<i11 lii~Ju Flru:: 
i'lltJ"lWl~Pti l.nni'r1u1<1'!JQV!'1 ~1'liG1ii ~~'!ltJA11uauLF! n::~"rhu lV\J4'l :am'llrru 1um'l?J 'l"l\lclilu Lfl "ltl~ uu 
nw;h'i~U'tl!lo\J1~1111~tlm:l'f \'ltl~a!ilu ~~'I"IUntLU~fl~<i~:JiP.'iui.i' ' ~ 

cg~ .>---It .........._,. 
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Ml1l~'h1V11'!111Vli 

U\111~i[J1.;'!J qua1"l'll~ 1u 
cod: CIU\JCIC1<11ll'i1'1 9i1UIIWO~P'11\1'1 

01111tl11;\J,hnu 

~'\rJI'IQ'.,;l11l'!l~llj <n0:S:(,lt<O 

'J 

:i;t· "''lil''l~Jin~5 110~.1ri .,jni!n,,m::11'ui.R(\I(\!1hl \'df1~.-.1il1~11'11<19l~1l\11Ut>J<ii~, 
11W1'h H~t;:1'r'l1~no0\'1'1;l Aru: l\)lli'I1M\'i ll\"ll1L'~!Ji{Ufl11'!1~1\: \~<5'P.Yhl't1U1~YitJ01\JI,"loUUI~!l~ 
.. n1Tiim~1n ,~.,vuuni:lr;l!~t~r:M1<~o:i1fluhinf'li5 STAR ~miel'l"llllllll.m11hm1,~m'l't1VUC\!~1 LLl'lt 

1'11',1 ;rl ''V'~<l 111{tlr'Jr f'•li19l { • ~~ 1 ~.:m~i1n~111~~ G h'iii n1~ ri111 uilnauii1mn.:l Vf111tlhJ11U,"llJU!ll;jfl t u 

n·mh'i11~1\;m.ii iio "ni{~IJ~"JJ~tJu~n't:'1U~ao.l6'1 1!1u1u "'"' !'lv ~n\1vuiull':stll;\m:nu~ ~rl!)~1u1u 
i!l<1 !'iu llll:nJ'm;uuiuli~t.l!iim,ni)~ i!JI<C' ~1u1u ~Sn 1'1\J ~~Ju tTie111'n1~;{n'cJ1fl~~ifi'i11h1)<i1~~1!J~ 
flru:'J \\tl11'11i1~f )J\\ 1'i\1t,1$Lf)U.-li 1':1~ ·'ij ~~". il~\1 ll.Jtl\jlf'~l~\1\ vurii1n1:11r.\'~n<iT: Lr1:.J~1u~"l1lt!l~ft 1 V 
rl1nh'hl!J1thl\ib111Ufl)lJJ\J1::-Mi. 
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t~o~I'I111PWt ·m) '~'·qYil'l ntmitJ~~ii~ltJ 

I'II.IIUV.Rru:;'i't1f.11'111!~.,.i 

......... ~--
c::.:::?r--..... _. 

' ................. . 

126 



127 

" ' 
611iJn.:nub<ui'1VltJV1m~PimniltsE.JJJPim~1 b<ul'l 41 

" ' 
611ii'm1tJb<ui'1VltJV1m~Pim~n:Wtst.JJJPimn b"UI'l 41 

mn~JJ?l1~~m~b~E.JtJ~rH1JI'll'll1?ll'li 
'J ' 'J 

" ' 
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ll1fl~t.nn "l.. 

n1~\9l~'J'i\lflel\Jf!Wil1'W"l.Jel~bfl~el~ijelmm'Un1~bn\J~'J\J~'J:JJ,j'mJ~ 
• 'II 
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d .Q ~I il I Q,/ 

~1~1~'Vl "1.1 .1 ~~fi1~1 Lfi~1::'VIfl1fl11~lile:J~ftmN~::'VI11~ LL UU'Vl~li!BU1~fl11~lil1~1~tl 

1'1Jn1~LLm"il'Vl~ilru'V11'Vl1~flw~f11lil~inu"il~th::lil~f1m~L~ti'IJ~ Cltems ... . .. 
Objectives Congruence 'VI~B IOC) L~B~ el~~1~1'1JLL~::~Btl~:: 

i'IJ3!l5v~fin~1U~ 2 

"' d "l..B'Vl 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

d 
fi'IJ'Vl 1 

+1 

+1 

+1 

+1 

+1 

+1 

+1 

+1 

+1 

+1 

d d 
fl 'IJ 'Vl 2 ft 'IJ 'Vl 3 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 
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A \71 b~ 'El nbb 'IJ'IJ'Vl \71~ 'El't.J'1 \71 m 'l:W ~'l:W 11fl1 'U fl'l'j bbm "il'Vl ~u ti)'VI'l'Vl'l-:lfHU\911"11~ 191'5 oUeJ~i:lrhlil"1Jtifl11:W 

~'El\71\"l~'El-:J (IOC) ~-:Jbb~ 0.50 ~'UhJ ~-:lVlnoU'e:~i:Jf"l11ii'"1ltim1:W~'Ell7lfl~eJ-:J (IOC) 1.00 ~-:Jb~'ElnoU'El~'El'IJ 
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(;11"a1..:1~ "11.2 Ft::bb 'IJ'Wil1fin1'l'Vl~t;teJ..:J L ifbb UU'Vl~lilvU1~F1113Jlii13J1'l" L 'IJfi1'HbnbliJ'VlElUqj\11'VI1..:1 
• II ' 

FIW(;If'111i!(;l{ b~t~-11 el(;l'l1~1'1Jbbt;t::~mJt;t:: i'IJ~5a3Jf1n~t1tlVi 2 

II d fl:muu 
"llel'VI 1 2 3 4 5 6 7 8 9 10 

~13.1 

~ 

4 4 4 4 4 4 4 4 4 4 40 fl:muubl'13.1 
d 

fl'U'VI 1 4 4 4 2 4 4 4 4 4 2 36 
d 

fl'U'Vl 2 4 4 4 2 4 4 4 4 3 0 33 
d 

fl'U'Vl 3 4 1 4 4 4 1 4 4 2 2 30 
d 

fl'U'Vl 4 4 2 4 3 4 1 4 4 0 3 29 

fl'UVl 5 4 1 4 3 4 1 4 4 1 1 27 
d 

fl'U'Vl 6 4 4 2 3 4 1 4 3 1 1 27 

fl'UVl 7 4 2 4 2 4 1 4 4 0 0 25 
d 

fl'U'Vl 8 4 3 0 3 4 1 4 4 0 0 23 
d 

fl'U'Vl 9 2 4 3 3 4 0 1 4 2 0 23 
d 

fl'U'Vl 10 0 0 1 2 3 4 4 4 3 2 23 
d 

fl'U'Vl 11 3 0 2 2 1 1 4 4 2 1 20 
d 

fl'U'Vl 12 0 0 1 4 4 1 4 4 1 0 19 

fl'UVi 13 0 0 3 4 2 1 4 4 0 1 19 

fl'UVl 14 1 2 1 1 2 1 7 4 0 0 19 

fl'UVl 15 4 0 2 4 4 0 4 0 0 0 18 
d 

fl'U'Vl 16 2 2 4 1 2 1 1 4 0 0 17 

fl'UVi 17 4 0 2 0 2 1 4 4 0 0 17 
d 

fl'U'Vl 18 4 0 4 0 4 1 4 0 0 0 17 

fl'UVl19 0 2 2 3 3 0 1 4 1 0 16 
d 

fl'U'Vl 20 4 0 2 1 2 0 1 3 2 0 15 
d 

fl'U'Vl 21 2 1 3 0 0 1 4 4 0 0 15 
d 

fl'U'Vl 22 0 0 2 2 1 0 4 4 1 0 14 

fl'UVl 23 0 0 1 4 4 0 1 4 0 0 14 
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(;11~1-3~ "lJ .2 FI~LL 'IJ'IJ\11nn1~'Vlfl~ti-3L.ijLL 'U'U'Vlflfilv'U1f~F11111fi11111~1lL 'Un1-:iLLm\l'Vl~UqJVI1'V11.;J 

FIW\1lf111il\1l~ L~v-3 eJ\1l':i1~1'1JLL~~~vv~~ i'IJ~tiv:uf1n~1\J~ 2 (~v) 

lll d l'l::bb'U'U 
"llti'Vl 1 2 3 4 5 6 7 8 9 10 

';i12J 

d 
4 4 4 4 4 4 4 4 4 4 40 l'l::bb'U'Ubl'l2J 

""' fl'WVl 24 0 0 2 4 2 0 4 2 0 0 14 

fl'WVi 25 0 0 2 4 2 0 4 2 0 0 14 

""' fl'WVl 26 0 2 0 2 0 0 2 4 2 0 12 

""' fl'WVl 27 1 0 0 1 2 1 2 4 0 0 11 

""' fl'WVl 28 0 1 1 0 0 1 2 4 2 0 11 

""' fl'WVl 29 1 1 1 0 1 1 4 0 1 0 10 

""' fl'WVl 30 0 0 2 1 1 0 4 0 0 0 8 

""' fl'WVl 31 0 0 4 1 1 0 0 0 0 0 6 

fl'WVi 32 3 2 0 0 0 1 0 1 0 0 7 

fl'WVi 33 0 0 0 1 1 2 1 0 0 1 6 

""' fl'WVl 34 1 0 0 0 0 0 2 4 0 0 7 

fl'WVi 35 1 0 0 0 0 1 0 0 0 0 2 

""' fl'WVl 36 0 0 1 0 0 0 0 0 0 0 1 

fl~ Lb 'W'W"il1n f11';iVl~G'l'eJ\11<ff bb 'U'UVl~GfiJU1 ~fl1111~1111';it:11 'W f11';iLbm "i1Vlf1U qj'VI1Vl1\lflrui1W11MI{ 

L~e:J\1 Bl1l';i1ci1tJLLJ;1~~mJJ;1~ "il1'W1'W 10 -iJe:J Vl~J;1eJ'IHfnuum~EJ'W.&'W~tw:u~m~ntJ~ 3 LJ\Ib~EJtJLo~:u 
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"lJ.3 th~1111EJ1n~1tl thel1'1J1'<il'<ii1LL\Jn LL~::th~1111L~e.J~'IJ"lle.I.:ILL\J\J'VI~fle.J'I.J'j~~1111fl1111"HlL'IJ 

n1''5LLm'<il'VIVUtuVI1'VI1.:!~ru~A1fl~i ., 

d. I I I 0 0 I 4 ,:, Q,l 

t;l1'31~'VI "lJ.3 ~1~1111tl1 n~1tl ~1e.J1'1J1'<il'<il1 LL 'IJn LL~::~1~1111 L '!fe.JlJ'IJ"lleJ~LL \J\J'VI~fle.J\J1~ 

~1111fl1111'3"1'1Jm'3LLm'<il'VIduruVI1'VI1~~&{;1A1fl{;li L~e.~.:~ elt;l';i1~1'1JLL~::~e.~a~:: ., 

tl d 
fi1~11a.Jtl1n~1tl (P E) tl1el1'1J1'<il'<ii1LL'IJn (D) 

... 
"lle.J'VI e.J~n1'3~'<il1'3W1 

1 0.56 0.78 ~~b~e:mH 

2 0.40 0.58 ~~b~emH 

3 0.52 0.56 ~~b~elflH 

0.39 0.61 
... 

4 f'l~e:Jelfl 

0.56 0.89 
.., 

5 f'l~e:Je:Jn 

6 0.28 0.22 
.., 
f'l~e:Je:Jn 

7 0.63 0.56 ~~b~e:JnH 

8 0.61 0.72 ~~b~e:JnH 

9 0.22 0.28 ~~e:Je:Jn 

10 0.19 0.30 
... 
f'l~e:Je:Jn 

~~ b~ e:Jn bb 'U'U'VI ~?le:J'U1 ~f'l"J1l.J 6'11l.l1'HI 1 'W n1<j bbnl~Vl ~ij 11JVI1Vl1\lf'l ru 1'1 ~16'11'14 btl~1~oVe:J~ij ~1 

f'l11l.!Enn~1tJe:J~'j~Vl'"h\l 0.20-0.80 bb~~~TEl1'W1~~1bb'Wnii~1 0.20 ~'WhJ 1~tJ~~b~e:Jnml.lbnru6f11~ 
OJ 

' ... ... 
9 oVe:J Viii~1m1l.ltJ1n~1tJ ~\lbb~ 0.22-0.63 bb~~ii~1eJ1'W1~~1bb'Wn ~\lbb~ 0.22-0.89 bb~~~~b~e:Jn 

lJ' V 1 II 

oV'm'fe:J'ULVI~1i1~1'W1'W 5 oVe:J U'WAe:JoVe:J 1, 2, 3, 7 bb~~8 ~\lii~1f'll1l.ltJ1n~1tJ ~\lbb~ 0.40-0.64 b'iJ'W 

oVe:J?Ie:Ju~iif'l11l.ltJ1n~m'Vll.l1~ hJmn'Vl~e:J1~~1tJ~'Wbn'W 1 'I.J bb~~ii~1B1'W1~~1bb'Wn ~\lbb~ 0.56-0.78 

~\I b 'iJ'UoV e:J?Ie:l'U~6'11l.J1'jt)~ 1 bb 'W nun b'1tJ'W brl\1 bb~ ~e) e:l'U 1~ 

Vl1~1 f'l1 1l.J b ~mr'Uove:J \1 bb uuVJ ~ ?le:Ju1 ~m 1l.l6'11l.J1'jt~1 'Um'j bbm~Vl ~-u ru'Vl1Vl1\l f'l ru 1'1 m?l 1'14~\1 
v 

tlU'U ~ 1'W 1 'W 5 .U e:J ~ \1 fl1'W 1 ru 1~ tJ 1 oU?I 1'1 'j n1 'jVf1 ~ 1~l-lth~ ~'VIB bb e:J~ vh (a. - Coefficient) ove:J \1 
OJ 

f'l'je:J'W'U1f'l (Cronbach) 1~bvhnu 0.66 



"!.1 .4 e-.1 ~ n1'l1 Lflt 'l1 ::,., rl1 fl'J11l~el ~ flti tHI'l:!'VI';h"' LL 'IJ'IJ'VI ~ ~el'IJ 1 ~ Ft'J111~1111'lf!L 'l..tn1'lL ~ L 'VI~ e-.1~ 

'V11"1flru~A1~~inu'l~'th::~"~f'ln1'lL~fi'IJ! 
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~1'l1"1~ "!.1 .4 e..~~m'l1 bfl'l1::,.,ri1Ft'J111~eJ~FttieJ"''l::'VI'J1"1 LL 'IJ'IJ'VI~~eJu1~Ft'J111~1111'lfiL 'IJn1'lL ~ 

b'VI~e.J~'V11"1flW~f11~~inml~'lh::~"'fln1'lb~fi'IJi (Items Obiectives , • ,. J 

4 d Q.l I II ~ ~ .ct ~~d 
Congruence 'VI'lel IOC) b'lel"' el~'l1~'J'IJbb~::'leJfl~~ 'ti'IJ11tifl11f1fl~1u'VI 2 

II d 
"tiel 'VI 

1 

2 

3 

4 

5 

d 
Ft'IJ'VI 1 

+1 

+1 

+1 

+1 

+1 

' 
'l'J11 rl1bQ~fl e..!~n1'loWlil1'lN1 

d d 
Ft 'IJ 'VI 2 Ft 'IJ 'VI 3 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

+1 +1 1 1.00 

~~ b~B fl bb 'U'U 'Vl ~6'1 B'U-'J ~l'l11116'11111~tlb 'U fl1~ bbnl ~'Vl ~\j qj'V!1'Vl1'll'l ru\?11"116'1 \?1 ~ -if B~iJ rh~'1JoU l'l1111 

ii'fe:J~l'l~B'l (IOC) ~'lbb~ 0.50 ~'UhJ ~'l'Vlfl-ifBi1~1~'1JoU!'l11116'18~l'l~B'l (IOC) 1.00 lii'lb~Bfl-ifBii'fB'U 
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~1';11~~ "lJ .5 fl::bb 'IJ'IJlil1nm';I'VI~!;IB~ 1 itbb uuVJ~g~vu1~fl113Jgf13J1';Jflb '1Jn1';Jb ~ b 'VI~f..l!;l'VI1~ . ., . 
flW~f11iil~'i b~B~ er~';i1~h'1Jbb!;l::~m.J!;l:: -tiu315a3JAn't!t1tlVi 2 

II d 
1 2 3 4 5 "'JB'VI fl::bb 'IJ'IJ';J13J 

~ 

4 4 4 4 4 fl::bb 'IJ'IJb~3J 20 
d 

fl'IJ'Vl 1 4 4 4 4 4 20 
d 

fl'IJ'Vl 2 2 4 4 3 4 17 
d 

fl'IJ'Vl 3 3 4 4 2 3 16 

fl'UVi 4 2 4 4 2 3 15 
d 

fl'U'Vl 5 2 2 4 4 3 15 
d 

fl'U'Vl 6 1 4 4 2 2 13 
d 

fl'U'Vl 7 2 4 4 1 2 13 
d 

fl'U'Vl 8 1 4 0 4 2 11 

fl'UVi 9 2 2 4 2 1 11 
d 

fl'U'Vl 10 0 4 3 2 1 10 
d 

fl'IJ'Vl 11 1 2 4 1 1 9 
d 

fl'U'Vl 12 2 0 4 2 0 8 
d 

1"1'U'Vl 13 1 2 2 2 1 8 
d 

1"1'U'Vl 14 1 2 4 0 0 7 

1"1'UVi 15 3 4 0 0 0 7 
d 

1"1'U'Vl 16 0 2 4 1 0 7 
d 

1"1'1J'Vl 17 4 2 0 0 0 6 
d 

1"1'U'Vl 18 1 2 1 2 0 6 
d 

1"1'U'Vl 19 1 1 4 0 0 6 
d 

1"1'U'Vl 20 1 2 1 1 1 6 
d 

1"1'U'Vl 21 1 1 1 2 1 6 
d 

1"1'1J'Vl 22 1 2 2 0 0 5 

1"1'UVi 23 0 2 1 1 1 5 



IPI1'a1~~ "ll. 5 f'l~bb 'U'Wil1 nm'a'VI~P~~v~ 1 ii'bb uu'VI~P~~e~u1~P~f'l1111~1:w1'afiL um'al ~b VIIJ!~~'VI1~ 

f'IW\Pif11~\PI{ b~v~ eJIPI'a1~1'Ubb~::~ew~:: ,!u31tw:wfln~t1tl~ 2 (~v) 

II d 
1 2 "llv'Vl 3 4 5 f'l::bb 'U'U'a111 

Q 

4 4 4 4 4 20 f'l~bb 'U'Ub\PI:W 
d 

fl'U'VI 24 1 1 2 0 1 5 
d 

fl'U'Vl 25 0 1 4 0 0 5 
d 

fl'W'Vl 26 1 2 2 0 0 5 
d 

fl'W'Vl 27 0 2 0 2 0 4 
d 

fl'U'Vl 28 1 1 1 0 1 4 
d 

fl'W'Vl 29 1 0 0 2 0 3 
d 

fl'W'Vl 30 1 1 1 0 0 3 

d 
fl'U'Vl 31 0 1 0 0 1 2 

d 
fl'W'Vl 32 2 0 0 0 0 2 

d 
fl'W'Vl 33 0 2 0 0 0 2 

d 
fl'W'Vl 34 1 1 0 0 0 2 

d 
fl'W'Vl 35 1 0 0 0 1 2 

fl'WVl 36 0 0 0 0 2 2 
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f1 ~ bb 'W 'W '<iJ 1 n nl 'a 'VI \PI~ fl~botl bb 'U 'U 'V1 \PI ?ffl 'l.J'J \PI fl'd 1:W ?f1:W11tlb 'U nl'ab ~ b'Vl\PI t:-1~ 'Vl1~fl ru ~H"f1?f 1?1 ~ 
' 

b~fl~ eJI?111~1'Wbb61~~mJ~~ ~1'W1'W 5 oUfl 'Vl~61fl~1-tln'Ui'Tm~tJ'Wi'Wil5tJ:wPimntJ~ 3 h~b~tJ'WbU~:w 
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.d I I I 0 0 I 4 Otl Gl 

t>l1"a1..:i'VI "11.6 fl1fl113Jtl1fl..:i1tl fl1v1'U1~~1LL'Un LL~::fl1fi113JL'tiv3J'U'tlv..:!LL'U'U'VI~flv'U1~ 

fi113Jfl13.11"a" 1 cum-al \1L 'Ill to~ ~~'VI1..:Jflruto~f11flto~i L~v..:~ el'to~-a1~1'ULL~::~e:~a~:: • 
~ ' 
icu:UomJAn~ntJVI 2 

"' d fl1fi113Jtl1fl~1tl (P E) fl1el1'U1~~1Lb'Ufl (D) 
... 

'tit~ 'VI ~~n1"a'W~1"aW1 

1 0.36 0.33 l"i'W~b~eJn H 
2 0.53 0.72 l"l WI b~ tlfl H 
3 0.47 0.83 l"i'W~b~e:lfl H 
4 0.36 0.61 l"i'W~b~Bfl H 
5 0.40 0.53 l"i'W~b~Bfl H 

tnfl~1CJB~':i~Vrh~ 0.20-0.80 bb~~fhehU1'0J"il'1bb'Uflljfi1 0.20 ~·t.Jl\.J bWICJf"i'Wtb~Bfll?l13Jbflru'rl1~ 5 -rra 
" ' ~ " 

Viljl"l1Fl11l.ICJ1fl~1CJ ~\lbbl?i 0.36-0.53 bbm;lji"1Tehw1'0J"il'1bb'Ufl ~\lbbl?i 0.33-0.83 

Vl11"i1 A11l.J b ~mY'U 'UB \1 bb 'U'UVl WI?IB'Ul WIA11l.J?f1l.J1':it11 'U fl1':i bbtlb 'OJVl ~U 11j'Vl1V11\IAUJ 1?1 fl1?f 1?11~\1 
ou'U"il'1'W1'U 5 orr a ~\lfl1'U1ru bW~CJ1-rr?fl?l':ifl1':i'Vl11"11G1m.J':i~i1VltbbB6'1Yh (a- Coefficient) 'UB\1 

" 
f"l'HJ'U'\.J1A (Cronbach) 1~Lvhn'U 0.764 
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"' <=I II "" ~J/ 
bbt:.J'Un1'~·"i:J~n1'ib 'iU'U'i fl 22101 fiWlJ'If'l1~lW~'W'Uti1'U 

~ ~ 

.... JJ 
~1U1"111'W'Ujl1'U 

1 Cil II Q d 

n a3Ji'f1~~nTn 'iU'W'iflN~f'l1i'f~~ . ~ 

,l'U~tJU3JAm:dll~ 2 111fU~U'U~ 1 b1i'11 1 fiTU 

························································································································································································ 

~ 0 

"lJ'U'U1 

1. fl~LL6'1~'1! m~CJ'\.J~1&Jtl'WB.fhh1CJVl'UV1Ttm1~VI1rl1'1l'El~~ .. m'IJ~ 1 'W~~?i"J'W LL6'1~b ~'El&J LCJ~ 1 'IJ?i 
~ ~ 

rn~111A11&JTI '\.J1 iLLm~i!Vl~Uru'VIl 
~ ., 

2. fl~?f'WVl'W1nLJ'I!m~CJ'WL~CJ1nLJ rn~V11ri1~1 LL 'IJ~ lu~~?i1'W 11?f1&J1~tl1111 'IJ'IJ~~CJ n\JI1 inLJ 
~ ' 

rn~LbnL~i!Vl~UqJVI11m~CJH'VI~nrn~ ~~~ 

1) ?f&J&J&i~1bb'IJ~bbVl'\.J~~~~'El~fl1~VI1 

2) ?f~~~~~?i"J'Wiil1n-ii'B&J6'1~n1VI'\.J~ 1 ~ 1~CJ 1 ~~~~'U'll'El~~~~ b'IJ~CJ'UL Vi CJ'Un\J 1 '\.JLL~6'1~ 
~ 

B'm1G'i1'WLU'W~1~'UL~mn'W 

3) Vl1rl1~1 bb 'IJ~"ill f1~~?i1'\.J~1 CJl5m~ bLtl?f&J f11~ VI~B1-if'VI~ f1 f11~fl tu LL6'1~VI~ f1 f11~ 
~ 

Vll~ 
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~1e1~1~~ 1 1'Um~~eJ'Ul"1l1fltUI?ll"11~1'11fl~\l'VI~-:n:.J(;lU~1n!J11 eJI?l~1G11'U"IleJ'Ifl~bb'U'U~ n 1~~e:Jfl~bb'U'U 

~ "ll 1~bvhn'U 4:7 lh n ~e:~'U1~ 56 fl~bb'U'U "ll ~e:~'U1~~fl~bb'U'U 

1fivh tvr "IJ ~e:J'Ul"1!1flrul?ll"11~1?11fl~\lm~ 

eJ'm1G11'U"1JeJ\lfl~bb'U'U~ n 1v1~e:Jfl~bb'U'U~ "IJ 1v1 

X 

4:7 

fl~bb'U'U 

fl~bb'U'U 

4 
~~1v1 -

4xX 

X 

l?lel'U 98 fl~ bb 'U'U 

" STAR ~.:~-Q 

~'U S el1'Ulbfi~1~VIl~'Vl~Ut1JVI1rJ1 h'Vl~Fl1VI'U~ 
e:J~ h~n1~ bb(;l~ h'Vl~~e:~.:~m~1 ~VI1e:J~ h 

~u T bblJ~.:~.Um.m~i]mJ1'Uh'Vl~Uru'VI11tJ~ 
\.1 'U Q.l " 

flru~f"11~~-n ~11n ~e:~.:~~e:~~fiGleJ'~n'U h'Vl~ 
'\) 

~'U A Vl1rh~eJ'U"IleJ.:J h'Vl~Ut1JVI1 
~'U R 'Vl'U'Vl1'Ufl1~eJ'UrJ1rh~eJ'U~1v1~eJ~ 

f!Gle:~.:~n'Uim.~~ bb~~ b~e:J'U 1 "IJ~n1VI'U~ 1 'U 1~'Vl~ 
'\) 

5. 1~11m1EJ'U~n'l'f1~1n1mn1~~ b~e:J'I rn~bbtl 
'\) 

1~'Vl~Ut1JV11b~EJ1n'U61~~1'UBnfl~\l 

7 

56 fl~bb'U'U 

56 

X 

7x56 

7x56 
98 = --

4 

4. fi~CJn~1eJ~1'1~ 2 ~~eJ~Vl\leJ5'U1EJ1~11m~CJ'U 
'\) 

~\!111 'Ufl1~bbm~'Vl~Ut1JV11flru~f"11~~1J'U~\l 
bb ~n~11m1EJ'U~~~e:J\!Vh~e:~ B1'U h'Vl~U'1J'VI11 ~ 

bi1hb~Wie:J'U 

5. fl~1 ~1Jm~EJ'U'Vlnfi'UB1'U h'Vl~Uru'V!1bbti'11 ~ 
'\) . " 

1J nb~ EJ'Ul bfi~1~VIl ~'VI~ b YleJVI1rJ1 h'Vl ~ Fl1VI'U~ 

m~b~11~ bb~~1~VI1e:J~h 

!LI ll.l ll ~ 

~~EJ~'Vl1\l 22 n~. m~\le:J~"IJ'U~t1m'Ufl11~b~1 

~J1b~~eJ~(;leJ~ ~\le:~~-rr'U~t1v1'1EJfl11~ b ~1 b vh 1 ~ 

6. fl~eJ5'U1EJ~eJ11 bde:~11m~EJ'UB1'U1~'Vl~Uru'V!1 
'\) " 

bi1hbbGl11'U~'U~ 2 ~~~eJ\lfl1VI'U~~1bbU~bb'Vl'U 
~\lm~'VlEJ1 ~'\111 Vl~mb'Vl'U~\l~b~m-ue:~\ln'U h'Vl~ 
1~'\111 



1.1 Q..l 1.1 c; 
1~CJ~Vl1-:J 22 n~. m~-:JB1"1l'U1fi~1'Wm1~b11 

?IJ1b?I~B\9l~B~ ~'lmoU'U1fi~1CJfl11~b~1b'Vhh 

~'U~ 1 S (Search the word problem) 

bU\.!~\.!"llv.:~m';i~n~n1"ilVJ~i1ruvl11 'U.ff'Um VI ., 

~1'U fl'U'VITJ1hVl~Dt1JvnFhvt'U~v~h~11Vfth-:J 

bb~~ hVl~~B'lfl111 Vl'V11B~ h 

(~'lffi~Vl~~B'lfl111 Vl'V11 ~B fl11~b~11 'Ufl11oU'U 

1fi"1JB'l~-:Jm 

hVJ~n1'VI'W~1Vf ~v 1'Wnm 15 'U1Vi ~'lmoU'U1fl 

1tJ1'U1~tJ~Vl1'l 22 fl~.) 
IV o 

,J\.!Vi 2 T (Translate the problem) 

b U\.1~\.!"llv.:lm';ibb tlt=wnmJ~~ijv~1 \.! L"i!VI~ 
'U 'U 

i1ru'VI1b tltitUJn1';ib \.!bb 'U'U';iUfl1'W 'VI~vtUJn1';i 
., 'U 'U 

"" ~ VJ1'1flW\9lfl1a\9l';i 

-l1t>r.n.hmb~1nTVf'U\9l~~tJ~Vl1\l bb{;'l~ 
'\) 

nmvtlm 'Ufl11b~'UV11'l ~~ 1~ 

22 fl1.1. 1-iknn 15 u1V1 

-?!'h:J?!~fl11~1fl.m~Vl~ rl1'VI'U~ 1 Vf'lil CJ 

1'Ufl11'VI1~1~B'U~~1~ 

eJ'm1fl11~b ~TwCJ~fi~btl'Wn1~ b~\9l1~Bi1 1~'~ 

1Vf~'lmoU'IJ1fi~1CJfl11~b~1 x nlm~m~B 

i11~\l 'VI~B X fl1m~~1~B 60 'U1Vi 

1'Wnm 15 'W1Vi ~\lmoU'U1fi1~1~CJ~V11\l 

22 ilb~b~(;)';j 
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eJ(;111fl11~ b ~1UCJ~fi~ b tl'Wil1~bJ.Jm~B-B'1 1JJ'l 

1Vf~\lv1oU'U1fi~1CJI"111~b~1 x n1m~(;11~B 

-B'1 1~-:J 'VI~B X fl1m~\9l1~B 60 'U1Vi 

7.1'W.ff'U~ 3 b~tJ'U?I~m1m~b1B'W1"1l1'W1~Vl~ 

~1n1~VJCJL'Wnm 15 'W1Vi ~\lB1oU'U1fl1~ 

';j~CJ~Vl1\l 22 mm~\9l1 

xx15 

X = 

22x 60 

22x60 
15 

X 22 

60 15 

= 88 

~\lmoU'U1fi~1CJI"ld1~b~1 88 fl1~b~~1~Bi11~\l 

~11~?1B'U~1~vu 



II o 

'ti''Uiii 3 A (Answer the problem) 

b tl'Ui'Lin1'~'V11f'l1~eJ'U"tt€Hiblil'VI~uru'VI1 irm~~tl ., 

Vl1A1~el'U'V'i.N hVl~D 'IJ'VI1~1nm';i 1 mTin1''~1 t~.fftl 
~ 2 'VeJ-:~irm~E.Jt! b'lit~1offm<;ibbfl?ll.ln1';i b~Wnl';i 

I"HU1'Vl 
'U 

X 22 
- = -
60 15 

xxl5 = 22x 60 

X = 22x60 
= 88 

15 
II o 

'ti't~Vi 4 R (Review the solution) 

bU'Ui'LI'VI'U'VI'J'Lif'l1~eJ'U 1~?Wn1';i~';i1~?teJ'U 
f'h~eJ'\J~1~11?teJ~?Jflr;i'el-:Jfl'U b1eJt~1 'V'Vel-:1 hVl~ 
'Ill~'€) 1~ 

mT'il?teJ'U b~eJ-:J~1n~-:~m1-ffm1l.lb~11 t1 

nl';ioV'\J';it"l 88 n1ml.l~';i~eJ-B'11l.l-:~ 

'Vl~el 88 nbrtbl.J~';i~el 60 tl1Vl ~11-ff 

b1rtl 15 'U1YJ ~~ 1~1~E.J~Vl1\l 88 
X 

15 
= 22 

60 
flbrtbl.J~';i 

~-:~,1tl ~-:JeJ';ioV'\J';it1~1~fl11l.lb ~1 88 nlml.l~';i~eJ 
.a-lbl.J-:1 

7. m1 Vfir m~ ~t!'tl 1 b?tt! eJ t:.J r~ -:11t!'VeJ-:J ~1 beJ-:~1~w 
'U 

bbflD'IJ'Vl1~~1-:~~1n~ b YleJt~'t11 b?tt~eJ h.J bbr;i'1 bbr;i'11 Vf 

1 Vf ir n b~ ~ t1 ~ i11TI m';i bb n'U 'I! '\1!1 ~ 1-:~~ 1 n flt~ ~'-~ 

't11 b?lt!eJ1 Vfb Yl eJt~Yl-:~11?1 ~m~1l.l bb?I~?J-:Jfl11l.lfll?l b~tl 
'U 

bbr;i'11 Vfir n b~ ~ t1 ~1l.l nt~?t';i't.l -h 611l.l1';it1 bbflD tu'\1!1 
• v 

141 

mhJ fl'J 'Ufll.l • • 



142 

9. 1"1~1~'\Jm~uwvhtu.nw~ 4.1 b~e>.:J 1~'VI~HlqJ\11~fl~1'W (1) "lltu~~tim~CJ'WLL~l;l~f1'WVh1u:nw 

f)~f)f)CJ~ bb{;lbb{;l~ 1 ~rllbb'W~\Jl 
'IJ 'IJ 

" 

... 
1. Vi'\J-:J~Bb~CJ'UflruiPll"ll?I\Pl~~'W~TW :U.2 b~:U 1 

"' 

3. 1unu~ 4.1 b~m blil'Vl~DfiJVll~~~--.rw (1) 

5. ~fl-:J?I:U~ 
' 

5. ~W11'W/fl1'l:::.:J1'W 

1. 1u:nu~ 4.1 b~e:J-:~ h'Vl~Df11Vll~~~1'W (1) 

6. n1'l1flbbfl:::'l.h:::bil'Wll-lfl 

b'lNl'W~ 4.1 
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" 
4 ~'W~B'W fl€l 

1. S (Search the word problem) ~m~nhVl~Uqj'Vl1b~tJ~"il1'H1.11 

1) ~-:~.ffi"ilVJ~m:w 

2) b~m.J1"tJ"tJB-:JhVl~ 

2. T (Translate the problem) bbU~-:JoVBl.J~~iJB~b'WhVl~Uqj'\ .. nlt.J~~:Wtl11b~tJ€l1"ilb~Bfl1-ff~B 

m1b~tJ'W¥Vl~B~nl6lm~ru-d-m 1'Wfl11bblJ~-:~oV'B:w~ ~-:~d 
~ ·~ ~ 

bbtl~:Wfl1';i 

1) ~€lfl11b~tJ'W¥~btJ'WTU'B11:W (Concrete application: C) 
~ ~ 

2) ~€lfl11b~tJ'Wi~btJ'WI'i'lbbVl'W1~~"il~-:J (Semiconcrete application: S) 

l1~1U.fl1'1'1 bbt:J'W.fl1'1'1 Vl~m~tJ'Wm11-:Jbb~~-:~m1:w'Vl:W1tJ 
~ 

3) ~qjGlfl~tU~btJ'W'W1:W'B11:W (Abstract application: A) 

Vl1Utlli(l1 LJtl1 b~'WB1 ~BtJb 'W';i\J{J'1'1"iJ'l1"tJB-:Jf1"tJf1tU~ Vl~Bb ~tJ'W~:Wfl1';ib "1J-:~i1"tJf1tU~ 
~ ~ 

I I I I 

.---- lil1'Wl'WVJ'Vl'W-:! (~-:!b~tlln'WVJiJVltllm'VliJB'Wfl'W) 
I 

D 
D 

D 
D 

__j 

4. R (Review the solution) Vl'UVll'Wfl1~€l'U 
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tl1~bblil'l LL61\91\IliTLLtlb"i!Vl~D qjV11L~tJltlLJ&1'\916'b'U~el 1 tltTI ~~fl~el\1 
1. 1 'Ufl1161BLJfl\91L~Bfl'\Jm~tJ'UL -ff1L~tJ'U~B 1 'U1~~LJi'Wl1'omJflim~ntJ~ 1 "!JB\1 h'lb~tJ'ULL '\A \IV!~ \I 

B\?111?i1'U"UB'IIii' 1'W1'U'I1 m~ tJ'U~61BLJ 1Jl ~mh'Wl'W'I1m~tJ'W~ 61l1' f1161BLJ~\IV11J\91 L iJ'U 4 : 9 

t;)11'utlnTJPifrt'f1 2553 li'\Jm~m.tm61JJI"l1 720 l"l'W '<il~li'\Jm~tJ'W~61BLJ1Ji'~m.t 

15vh 

4. V1LJV1l'Url11?1BLJ ( R ) 
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1. ~n,~n hVl~tl~~1 ( s ) 

·································································································································································· 

4. Vl'\JVl'd'Wfh~B'\J ( R ) 
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' ... 
3. ""-e:m~tJ'U""eNvtoU\I~hhuTuirm~tJ'U"ll1tJ~B~Tt.r.J'Uirm~tJ'U'Vl\lvtl.l~ 3 : 7 ~1'\Jm~tJ'UV!~\1 24 

·································································································································································· 

·································································································································································· 
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4. J 1'V!U n"tle:J\IGU.i"vrJ \1~ e:J1.hv1'1! n"Ue:J\16tU'Vl:U1CJi1 e) 1'1~1~1'1..1 b u 'W 5 : 6 bb~~J 1'V!U n"tle:J\I?I:UV'l~~ eJ 

J1'Vl'l!n"Um?l:u'Vl:u1t~i1eJ'I'l~1~l'W 3 : 4 tl1?1:uwY.:Ji1J1V!'I!n so m~n~:u ~.:J'Vl1J1V!Un"Ue:J\I?I:uV'l-a 

·································································································································································· 

4. VltJV11'Ufl11'le:JtJ ( R ) 
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5. n11~\9l'VI~eJ\9lb Y'J~b ~m_Jd~~\J b?f1~'UVI~\I\Pll:Ubb'U1~\I 1 ~'<\l1'U1'UVI~eJ\9lb Y'J~bb\91\lbb~~~J'1b~'U 
1 'UeJ\9111~1'U 3 : 2 iJ1b?f1~'U,1'Uij'VI~eJ\9lb Y'J~bb\91\l'th~~\.JeJ~ 12 m\1 "il\I'VI1'<il1'U1'UVI~eJ\9lb Y'J 

'IJ 

·································································································································································· 

·································································································································································· 

·································································································································································· 

4. VlUVl1'Uf"111?leJU ( R ) 
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~1~bb"\\.:~ bb61~\llBbbm~'Vl~iJty'V!1b~cnnu61~~-n.!~B 1 uffi ~~n\9lm 
1. 1 'Wfl1"a61eJU~~b~Bn'l!m~~'Wb i1 b~~'W~eJ 1 'W-a~~u.ff'WJ!litJ:w~m~ntJ~ 1 "lleJ\lL "a\lb~~'Wbbvt\l'V!~\l 

5~-a1~1'W"lleJ\l~1'W'"J'WU m~~'W~61eJU 1~~mi'1'W1'WU m~tJ'W~61JJI"l"a61eJU~-:!'V!:W~ b tl'W 4 : 9 

t111'WtJm-a~m~1 2553 i1'l!m~~'W:W161JJI"l-a 720 l"l'W ~~i1'l!m~~'W~61Bu1~~1"l'W 

·································································································································································· 

··································································································································································· 

··································································································································································· 

·································································································································································· 

································································································································································· 
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' ~ 

3. ~8<!b~tlt.I'Vl8<!'VIU<!lhhu1'UUm~tJ'U"ll1tJI'18-;JTt.rJ'l.I'Um~tJ'U~<!'VI:tW1 3 : 7 ~1tim~t1'U'VI~<! 24 

·································································································································································· 
................................................................................................................................................................... 

··································································································································································· 

·································································································································································· 

································································································································································· 

4. tl1'VIUn'l.lm;;urn'NI'lmJ1'VIun'l.lm~:wm.ntJi1B'm1?iTubtl'U 5 : 6 bb~~J1'V!Un'l.l8<!~:Wvf~·l'18 
tl1'VIun'IJB<~~:w'VI:w1tJi1B'\))11?i1'U 3 : 4 ~1~:ww1<~i1tl1'VIun so fi1~n1'1! ~~V11tl1V!un'l.l8<~~1J 

5. m1~~V1~8~ 1 'W~b ~mh~l?1u b~1~'U'VI~<!\))11Jbb 'U1~<~ 1 offo;J1'U1'U'VI~8~ 1 'W~bb~<!bb~~~J1b~'U 
1 'UB\))11?i1'U 3 : 2 ~1b~1~'U,!'Ui1'VI~8~ 1 'W~bb~<~u1~1?1u8~ 12 m<~ ~<~'VI1-;J1'U1'U'VI~8~ 1 'W 

\1 

··································································································································································· 

............................................................................................................................................................... 
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1. 1 'Ufl1~?1B'UA~b~emum~CJ'Ubi1L~CJ'U~B1 'U~~~LJiu~omJ~m~ntJ~ 1 "UB~ 1 ~~b~CJ'Ubbvt~V!~~ 
eJ\?1~1~1'U"1leJ-:J,j'1'U1'U'U'm~CJ'U~?fB'U1~~m)1'U1'Wirm~CJ'U~?f~r1~?feJ'U~~V!1.l~LtJ'U 4 : 9 

~11 utlm~~m.·:n 2553 ilirm~CJ'Um?t~rl~ 720 rl'U lil~ilirm~CJ'U~?IB'U 1~~rl'U 

·················d·····~·······d·····~········:········~···~··J·············································································· 

illfll'il'YI£1 l'Utl't . .!!1ltHJ\?l':il'r;Y1'W1~ ~-:J'W 

· · ········· ······ ········· ······ ········· ··· ··4· ······ ··· ··x········ ·······<A····················;,···········"'···.:~······.=~········ •rYJ······ - = - ; lln:J X U'Vl'W'Ill'W1'W'Wflt':iti'W'Vl'r;Yti1J l~ 
.............................................. 9. ........... 7.20 ................................................................................ . 

. . . . . . . . . . . . . . . . . . . . . . irl ~ i"l i"ii"i iii ill i 6ii1'· ..... 9. x. X" ... ~- ... "4. x "72"0 ......................................................... . 
"' 

························································~r><·x.····;;.····2:ssa······························································· 

X = 2,880+ 9 

X= 320 

·······················.u···~·····.:~··,;,···.:~······a~········w·v··············································································· 
Yl~'l-!'1-! lJ'WfH':iti'W'Vl'(;YtJ1J l~ 320 I'I'U 

···················~·····~······d·····::········,·········~····~··.i············································································ 

'lllfll'il'YI£1 !'Uti'W!1l'U tl\?l'J"l'[;Y'J'U ~~ ~-:J'W 
································································;;··············································································· 

~h'i'll':i'Ut~-:Jiim~u 25 l'li'-:~ 1unm 15 imli ¢ 2s: 15 

;VHl':i'Ut~-:~iim~u x l'lf.:~1unm 60 imli ¢ x : 60 
·················································································································································· 

,j 0 11) !J/ 
llJti'WllJli'IW t'U'J 25 X 60 = X X 15 

••••, ••• ••••••••••••••• ••••••••••••••••AI• ••••••• •••••••••••••••••••••••••••••••••••• ••••··••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

•.•.•••••••.••••..•.•.••••.••...•.•••.••.•••.•••••.•••••.• ) 1.~ Q.Q ... :=:=: .... ~--~-);?. ......................................................... . 

.................................................................. ~ ... =::: .... , .• ~RR.t .. .l.~ .................................................. . 

.................................................................. ~ ... 7-.... l.QQ .............................................................. . 

" " <v <v .c::t I::::I.Q.I j) Q.l I ~ 

........................ ~;.:,:u:u .. :tfYHl.1.:U.tl.~ :l:b'J:U\'l:U .. 1 D.O ... fl:i ::ll'l.tll! 1 'Y.I. ..••.....••......•••.•.•...••.••••.•••...•.••.•.•. 

.................................................................................................................................................. 
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' ~ 

3. Vte:J'Ib'1CJ'WVteN'V!i!'li1~TW"J'WtJnb'1tJ'W"!l1tJ~e:r•ihw1'l.l'Unb'1tJ'WVl·WilJ~ 3 : 7 51tJ'm1tJ'W'Vl~\l 24 rl'W 

..................................... ·········································w·································································· 
mnl\l't1~ nmu~i,r x ~t'Vl'U~l'Ul'U'l!tl~ti'Ul'i-nn.J~ 

ll) ~0 Ql ..::!, ' Ql 

'il~ !~'ill'Ul'U'Utl!1ti'U<Jfltll'VlltlU X- 24 'fl'U 

3:7 = x-24 : x 

"' 0 liJ 'JI 

.................... !.~~.~.:~.~.~~ .. !.~:. ................ ~~ .... ~ .... ~.~~.:-:-.~~) .................................................. . 

. ....................................... ...................... .. }?': .... ::: .... .?.?':. :-:-.~§.~ ................................................... . 

7x- 3x = 168 

4x = 168 

X = 168 + 4 = 42 

.. "' "' Q.l Q.l Q.l .c::t j) dd Q.l 

................................................... Y.J:~.lm .. 14f.U1.m~n~~14~.'Y.l.~.11.l:j?.J . .A~.f!14 .............................. . 

4. J1'Vlirn'IJe:J\I?IlJ'Vl1'1~mJ1'Vlirn'IJe:J\I?IlJ'VllJ1tJiierl'l~1~1'Ubu'U s : 6 bbG'l~J1'Vlirn'IJe:J\I?IlJ'I"l~~e:J 
J1'Vlirn'IJe:J\I?IlJ'VlmtJner(91~1~l'U 3 : 4 ll1?1lJ'Vl'r\lnJ1'V!irn so ilbG'ln-rlJ lil\I'\1!1J1'\IltJfl'IJe:J\I?IlJ'\"l~ 

'i' G liJ 'JI a.> I ......... 

mfl&\l't'l£1 'il~ !~ J;UJ11l.:il'ltl'ffl.l'11l.Jltl '--Y 5 : 6 } ..................................... ~~~;~-~~~~~~-~······¢···;·;·~···· .... ~ ... 6;~··il··~u:~:·rvhnu·r2 
"' \Pl.:~'l!u ffl.l111'.:~1'it~'ffl.l'l"l"JI'it~'ffl.l11l.lltl ¢ 10 : 9 : 12 

.................................... ~.~!:l.l~~-~~~-~-~---~---·~9 .. : .. ? ... ::: .... ?.q_: .. ~ ... ~~-~--~ .. ~~-~~~}.~.1J.~~-~~~l.J'I"l1 

......................... ~.~-'~j-~ ........... ~9~ ....... ~ ..... ~-~.?.Q .... ~ ... :!-.~.Q ...................................................... . 

..................................................... ~ ..... :::=: ... 4.~.Q .. t .. J.Q .. ~.4.~ ....................................................... . .. 
Q.l Q.l Q.l ~,.. Q.l 

........................ .lil~'M 'U. .. ff.:w :v.. 1 l'!l! n .4.5 .. fl. ~n n~ .:w ..................................................................... . 

·················································································································································· 
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5. flTr<il'~"'l;1EJ~ 1 ~~h ~mJ~~vl'Ub6111~'t.!"'~\llnl:W bb'U'd~\l 1 otl~1'U1'UW;'iEJ~ 1 ~~bL~\lLL~~~JIL~'U 
1 'UeJIPl"a16'i1'U 3 : 2 t;l1L~1~'U,5'Uij"'(;jEJ~1 ~~LL~\l'th:::vi''UEJ~ 12 m\l 1il\l"'1~1'U1'U"'mJ~1 ~ 

'II 

·········· ........................................................... ., ........... ·········································· ······················ 
1llfl1il'fl~ fl1'11'W~hr X U'Vl'WlH'ltJ~i'Vhl\l'H:W~ 

······················································;;··························································· ............... ··········· .... . 
'il~i~-Jl'H~tl~ i'YJ~'lh~'W tl'ilnU x- 12 

"" ?I ... I 1J] 'J) 
l'lW'W!IJ'Wtl\Pl':il'ffTW !~ 3 : 2 = 12 : x- 12 

..t 0 1J] 'J) 

!:Wtl'Wl:wlfltu t'U'd 3(x- 12) = 2 x 12 ................... ~ ............................................................................................................................ . 
3x- 36 = 24 

3x = 24+36 

......................................................... }~ .. ~ .... ~R ....................................................................... . 
X = 60 + 3 ··················································································································································· 

............................................................ ~ .. :::: .... 2.0. ...................................................................... . 
..., ~ o llJ •• Id.l "" '"' 

.............................. il~l!l! .. U1l-J.1l-J.11JI:tl.fl.U1l'lll1.~1.1.U.U~JJ.2Q.f.l.1{ ....................................... . 



.n1fi~'W1n .:~ 

bft~e:J.:~iie:J.ffiiflunTnth.J-a':lu-a13J,j'e:J3Jil 
'U 
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., ' 

Vlru~ 1,5oo fi'U "il'1'Ul'Uirm1EJ'U~~Vl:w~ijfifi'U 
"' 

2. fltwbblJbbD~ b~'U 3,600 U1'V11~~f1~1:Wfi'UbtJ'Uei'91d1~1'U~~d ~fi'U 1911~~u~mJ-eJ~fi'Uf1~1~ 1~~ubtJ'W 
' ~ 

3 : 4 bbm~i!-eJ~fi'Unm~1~~u~mJ-eJ~fi'Ub~n1~~ubtJ'U 8 : 10 'OJ~VIT11~f1~~~1:w1~~ub~'Ufi'U~::: 
~ 

4. b~~1'Ubb1A~VI~~ij~iJm1'U~~VI:W~ 1,500 fi'U btJ'U'111EJ 60% b~~1'U"i\'1btJ'U\Ol-eJ~~~b~'elf1~iJ'f1~1'U 

'111EJ-eJ-eJn 20% bb~:::~~b~-eJn~irn~1'UV1fY~-eJ-eJf1 30% u~l1'Vl~~b'Vl~-eJ~irn~1'U~~VI:W~bvhb 

5. th1'U'U'Vll~~Ub~'Ub~'el'Ub~'el'U~::! 22,000 U1'Vl b"lJ1'0J::!I'i'-eJ~b~EJI"ll1oU~1EJ~1~11'Wbb~~::!b~B'U~~btJ'U 

~BE.!~::! 60 "ll'el~b~'Ub~'el'U BEJ1f1'Vlj1lJ"Jlth1'U'UVi'OJ:::bVI~Bb~'Ub~B'U~U1'Vl 

rhb 8% 

8. mwY'\.Jl:.hm~"W11nuu'W1fl1j 50,000 u1'V1 u'U1fl1j~~ei'91d1~-eJmodEJ~-eJEJ~::: 3 ~vtJ b~mJ1f1fljU 

1 tJ ~1Vll'U'OJ:::1~~u~mndmvhb 

9. B:W1~j~1flb~'W11nuu'U1fl1jbb1A~VI~~ 100,000 U1'Vl eJ91j1~-eJflbodEJ~-eJEJ~::: 1.75 ~-eJtJ b~B~1f1 
' 
fldU 1 tJ el91d1~BflbodEJ~~~~bVI~B~'elEJ~::! 1.25 ~BtJ t1f1'1Xf1fl1;;t~BflbodEJ~'elEJ~::! 15 b~B~1f1fldU 

~ 

2 tJ 'El:W1~j'OJ::!~b~"W1w.Jty~~U1'Vl 

10. 'U1E.I'VlB~tl'el'UbtJ'U~~~f11jLJ~'t1'Vlbbvf~VI~~ ~b~'U1~~'V1TI 825,520 U1'Vl b~BfljLJtJ~\Oi'B~~'UbbUU 
~ ' 

bb~~~j1E.Jf11jfl1;;tb~'U 1~ 'U1EJ'VlB~tlB'U'OJ::!I'i'B~·l.\'1J:::m;;tb~'U 1~~U1'Vl 
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~ ' 
\Pl1vEJ1~ 

bb 'U'U'VI\Plfl vu~· (PI fl1111fl1111 ~~ 1 \J n1~bbm ~'VI~U CU'VI1'V11 ~ fl W\Pl f11fl (PI i .. 
······················································································································································· .. 

0 .. 

fl1'tHb~~ 

1. bb '\J'\J'Vl\Pl?lv'lr1\Plm1:w?l1:W1"Hl1 \Jf111bbm 'OJ'VlMh~JVl1'Vl1-:Jflrul?lm?ll?l{ ouu0b'U'Wbb '\J'\J'Vl\Pl?le:J'\J 

'llil\PlrYI?lti'E.J ?1~1-:J~'Ub ~vPin~1m1:w?11:w11t11 'Uf111bbm 'OJ'Vl6ut1JVl1'Vl1-:Jflru\?1~1?11?1{ bb~~n~i5 

1 \J m1 1-if bbm'OJ'Vl ~tl t1JVl1'Vl1-:Jflrul?l~1?ll?l{"Vv.:Jt! m~E.J'Wi\J~Lm:wPin~1u~ 2 b .lJ'U h'Vl ~tlt1JV!1 
d Q.l I I" 

b1m e:JI?l11?11'\.Jbb~~1e:JE.J~~ 

bb '\J'\J'Vl\Pl?le:J'\J~~1\J1'W 1 o -ifv ~.:JbbD.:J 1~111-:J-d' 
1) h'Vl~Dt1JVl1b~E.J1tl'\JG1'\Pl~1'W ~1'W1'W 2 -ifv (-iJeJ~1 - 2) 

2) 1'0J'Vl~Dt1J'Vl1~e:JE.J~~ ~1'W1'W 8 -ifv (-iJeJ~3-10) tb~ne:J'\J~1E.J 

h'Vl~Dt1JVl1~vE.J~~ ~1'W1'W 3 -ifv (-iJv~3-5) 

h'Vl~Dt1JVl1~eJE.J~~b~E.J1tl'\Jf111~eJ"V1E.J ~1'W1'W 2 -ifv (-iJeJ~6-7) 
h'Vl~Dt1JVl1~eJE.J~~b~E.l1n'\J\PleJm-6E.J ~1'W1'W 2 -ifv (-iJeJ~8-9) 
h'Vl~Dt1J'Vl1~e:JE.J~~b~E.J1n'\Jm1~nmi;t ~1'W1'W 1 -ifv (-iJB~ 10) 

2. bb '\J'\J'Vl\Pl ?le:J'\J ou'\J.O~fl~ bb 'U'U b~:W-iJeJ~~ 4 fl~ bb 'U 'U 1\Pl E.Jti'OJ 11ru1'0J1 flfll1:W~ n~m 1 '\.J fl11 bbrl 
'IJ 

h'Vl ~tlt1JVl1'Vl1-:Jflrul?l~1?11?1{ bb~~ m1 1 ,Xfl~ bb 'W'W 1 'Wbbl'i~~~'WI?l B'W,!'Wb \J'W B?11~1'i vn'W 

3. 1 ,Xt!m~E.J'Ub~E.J'Uv5'\J1E.J~'UI?lv\Jm1ri'1'U1ru bb~~ bb?l\Pl.:Jbb 'W1'Vl1-:J~vh 1 m~ri'11?1v'\JB~1-:J~~bBE.J\Pl 
bb~~ b .lJ'W~'U\?leJ'U 1\PlE.Jm~mb 'U1A\Pl m1:w~ VI~ nm1'Vl1-:Ji'll1flrul?l~1?11?1{~?11:w11tl't11:w11 -ut 'U 

'IJ 

dls­
fl~bb \J\J'VI \PI 

. " . 
'lJB .....................................................•.................. iJ'\.1 ..................... bG'1'1JVi •..•..........•.••.•.•.. 
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" ' 
i1\Jm~CJ'U'VI~..:~ 1,soo fl'U ~1'U1'Uirm~CJ'UVf..:~'VIlJ~i1nfl'U 

"'>~ (O 1""" ?!..:!'VI b'l'VlCJfl1'VI'U~ 'VI fltl •....................................................................................................... 

················································································································································ 

················································································································································ 

················································································································································ 

················································································································································ 
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"!i'e:J~e:Ju"!i'e:J~ 2 rmJbblJbbD-:Jb~'W 3,600 'U1Vl1~G'lm11~fl'Wbtl'WB~~1~l'W~-:~d ~fl'W1~1~-r'UI))m!eNfl'W 
' ~ 

nm-:~1~~'\Jbtl'W 3 : 4 bbG'l~tJe:J-:Jfl'Wnm-:~1~~'UI))mJe:J-:Jfl'Wb~n1~~'UbU'W 8: 10 ~-:~vn-J1 

G'ln~-:~611~ 1~~'\Jb~'Wfl'WG'\~b vh 1 ~ 
~ 

················································································································································ 

················································································································································ 

················································································································································ 
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················································································································································ 
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1. 11~ b~tJ'Wbb 'Vi~'Vl.ct~:W·•hw1'W'l1m~tJ'W'll1tJI9iB 1. 11~b~tJ'Wbb'Vi~'Vl.ct~il"il1'W1'W'l1m~tJ'W'll1tJ~B 

"il1'W1'W'l1m~tJ'W'Vl~~btl'W 4 : 5 ()1h~b~tJ'W'ifil "il1'W1'W'l1m~tJ'W'Vl~~btl'W 4 : 5 ()1h~b~tJ'W'ifil 
v d Q 0 QJ Q liV q .Q, 0 v o<::ll 

'Uflb1tl'U'Vlflj~ 1,500 fl'U 'iil1'W'J'U'Uflb1tl'U 'Uflb1tl'U'Vlflj~ 2,500 fl'U 'iil1'U'J'U'Uflb1tl'U 

2. flrubb~bbli~b~'U 3,600 'UTV11~{;lfl?f1~fl'U 2. flU!bb~bbli~b~'U 4,800 'UTV11~{;lfl?f1~fl'U 
, \1 , 'U 

btl'WB\91116'11'U~~d ~fl'U 11'11~~'tJ~m:leJ~fl'W btl'WB\91116'11'U~~if ~fl'U 11'11~~'tJ~eJ1:leJ~fl'W 

nm~1~~'UbU'W 3 : 4 bbm:1:leJ~fl'Wflm~1~~'tJ~eJ nm~1~~'UbU'W 3 ~ 4 bb{;l:::UeJ~fl'Wflm~1~~'tJ~eJ 

1:leJ~fl'Wb~n1~~'UbU'W 8 : 10 'iil~'VlTJ1(;lfl~~?t1~ 1:lmfl'Wb~n1~~'UbU'W 8: 10 'iil~'Vl111{;lfl~~?t1~ 
~ ~ 

~'tJ11il11tJ1~?t'Vl5b~~~'W'iiJ1nuvibbiK1 so% ()1 ~'tJ'i1i111tJ 1~?t'Vl5b~~~'U'iiJ1nuvibbiK1 5% ()1tJ 
' ' 

uvibbiK1il11tJ 1~ 2o,ooo 'U1'Vl uif:W11tJ 1~?t'Vl5 vibb~1il11tJ 1~ 2s,48o 'U1'Vl nd:W11tJ 1~?t'Vl5 
' ' 

~~ ~~ 

4. ~'Wfl1'lli1~'Vlu~~B~111fl1 200 'U1'Vl 4. ~'Wfl1'lli1~'Vlu~~m.n11fl1 250 'U1'Vl 

~eJ~fl11'1J1tlbeJ1fhh 20% ~~~'U'iiJ:::~eJ~~~ ~eJ~fl11'U1tlbeJ1fhh 20% ~~~'U'iiJ:::~eJ~~~ 
11fl1~'Ufl1bVh1~ 11fl1~'Wfl1bVh1~ 

s. ~1'Vli''W~1m~'WHnuo'W1fl11 1o,ooo 'U1'Vl s. m'Vl1'W~1m~'WHn'Uu'W1fl11 so,ooo 'U1'Vl 

5'W1fl11fl~B\9111~eJm-dtJ~eJtJ(;l::: 10 ~eJU b~eJ 5'W1fl11fl~B\9111~eJm-dtJ~eJtJ(;l::: 3 ~eJu b~eJ 
~1flfl1'U 1 tJ m'Vll'W'iil:::1~~'tJ~eJm-dmvhh ~1flfl1'U 1 tJ m'Vll'W'iil:::1~~'tJ~eJm-dmvhh 



"' . "" 

OJ ' 

~'JelEJ1.:! 

bb 'U'U'Vl ~~vu1~fl1111~1111'H'lb 'Un1'HbnL~'Vl~Uru'III1'V11.:iflW~F11~~i (fiv'WL'iEJ'U) 
01 
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fl1"1Hb~.:i 

1. bb utJVl~6'1-e.ru1 ~fl11:W6'11:W1~fl1 'Um'Hbm "ilVl ~iJ t1J'Vl1Vl1~rHul'lF~16'11'1~ o,Jud'btl'Ubb tJtJVl~?le:Ju 

-uti~e1'1'11!tJ 6'1~1~~'Ub~e:J~m~nm1:w6'11:w1~fi1'Um~Lbm"ilVJ~iJty'Vl1Vl1~flrul'lm6'11'1~ bb~~n~iTI 

1 'U m~ 1 i Lbm "ilVl ~i1ty'Vl1Vl1~fl ru1'1FI16'11'1 ~"1le:J~1! m~tJ'U.ff'U~5tJ:u~mntJ~ 2 b tl'U hVl ~iJ ty'Vll 

' 
b~e:J~ eYm1G'i1'Ubb~~~e:JtJ~~ bbtJtJVl~6'1e:JtJi1"il1'U1'U 5 -iJe:J 

3. 1 ~11m~tJ'Ub~m.Je:J6tJ1tJ~'UI'le:J'U m~I"11'U1ru bb~~ bb?l~~bb 'U1Vl1~~vh 1 'Vl1~1"11~e:JtJe:J~1~~~b~tJ~ 

bb~~ b tl'U~'UI'le:J'U b~tJm~mb 'U1fl~ fl11:W~ 'Vl~ nm~Vl1~l"U1flWI'lF116'11'1~~6'11:W1~fl'l,h:w11 m 'U 
'U 

d! ~ d 
'lJ€l ........................................................................ 'lJ1.J ..................... bG'l'UVl ....•..........•....•... 
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"' ' 
ii1rm~CJ'U'V!~'~ 1,soo fl'U "il1'U1'U1rm~CJ'UVi'.:~V!1l\?liinfl'U 

~~ f'o 6Jlld 
?I'I'Vlb~'VlCJfl1'V!'U\?Ib'V! fle:J ......................................................................................................... .. 

················································································································································ 

················································································································································ 

················································································································································ 

................................................................................................................................................ 
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.Ue:~~e:~u.Ue:~~ 2 fltubb~mJ\lb~'U 3,600 LJTY11~~nG11:Wfl'Ubtl'U5m1~1'U~\ld ~fl'Ubl'l1~-rLJI'imJe:J\lfl'U 
' 'U 

nm\11~-rLJbtl'U 3 : 4 bb~~~eJ\lfl'Uf1~1\11~-rLJI'imJeNfl'Ub~n1~-rLJbtl'U 8 : 10 'OJ\IVI111 

~n.X-:~,n:w1~-rLJb~'Ufl'U~~bvh 1 "a 
'U 

' ' = ~ <o 1" .. G1\1Vl b'OJVlCJf11'Vf'U(;) 'VI flfl •.......................................................................................................... 

················································································································································ 

················································································································································ 

················································································································································ 
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'W I 

~1e:~m~ 

bb 'U'U'VI~!;lvu1~~11:U!;l1:U1'Hl 1 'I.An1'mmfil'VIUUruVI1'VI1~fllW~f11~~{ (VI~~b~mJ) 
Ql 

······················································································································································· 

1. bb 'U'U'VI~?IfJ'Ul ~fl11l.l?l1l.l1'H11 'Uf11~ bbnb"il'VI ~tJqj'V!1V11-:Jflrul'lf11?1\011 uuuQbtJ'Ubb 'U'U'VI~?IfJ'U 

"IJi'i ~er\01iJCJ ?1~1-:~:ff'U b ~f) Pi rrt~1fl11l.l?l1l.l1~fl1 'U rn~bbm "il'VI ~iJ qJV!1V11.:~ flru~ f11?1~1 bb(;l :::m'li~ 

1 'U f11~ 1 off bbnb"il'VI ~ij ru'V!1V11-:Jfl ru\01 f11?1\01 {"IJeJ.:JiJ f1b~CJ'Ui'Ull5CJl.IPi m~ntJ~ 2 b tJ'U l"iJVJ ~ij ru'VI1 
v v 

3. 1 Vfirn b~CJ'Ub ~CJ'UBBLJ1CJi'U\01B'Urn~r11'U1ru bb(;l:::bb?l~.:~ bb 'U1V11-:~~vh 1 m~f11\01BLJ B~1.:~(;1:::b~CJ~ 

bb(;l::: b tJ'Ui'U(O)fJ'U 1~CJml'li'mb 'U1fi~ fl11l.l~ 'V!~flf11~V11-:Ji"IJ1flru\01f11?1\01{~?11l.l1~fltJ1l.l11 m 'U 
'IJ 

.d ~ d 
'1Jv ........................................................................ '1Ju ..................... L(;l'lJ'VI ....................... . 
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" ' 
num~t~'W'VIi\1~ 2,soo ~"~'W -o51'W1'Wii'm~t~'WV1~'VIl-l~nn~"~'W 

"' 

' ' ~~ ~0 1"'"" ?!-:!'VI b~'VItlfl1'VI'W~ 'VI fl€1 •.......................................................................................................... 

················································································································································ 

················································································································································ 

................................................................................................................................................ 
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mn-:~1~-ru~tlu 3 : 4 ~~~~-umfl'Wfl~1'11~-ru~erueNfl'W~~fl1~-ru~tJu 8: 10 lil'lt,nJ1 

~fl~-:1611~ 1~-ru~~'Wfl'W~~~vh 11 
'U 

~ ~ ~0 1" .. 61'1'Vl blil'V1Cifl1VI'W~ VI 1"18 •......................•.••••.....•.••..................•••..••••....••......••••.•••••••••••...•...••••••• 

················································································································································ 

················································································································································ 

················································································································································ 

................................................................................................................................................ 

················································································································································ 



_, .3 llil'VIvuty'Vi1\tl iii. ·tm uu'VI~avu1'~fl1111a1111-a~ l 'LIm-a l -Mb 'Vi\PJ~~'V11-'~f1W\91fl1a\91i 

t=i1'VIi'u'VI ~ ~ v-'~ l 'Yf n'U'u n b~tJ'LI 
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1. 'li1~'V11~ 8 fl'LI 'V11~tl1'LI'Vl~~'Vl~~ bl.'l~~fl1 CJ 1 'U 15 1'W t;)1'li1~'V11~ 12 fl'U 'V11~tl1'U'Vi~~ b~ CJ'.Jtl'U.Q 

bl.'l~~ b ~1'Vl~v·1hrri1b~l-l bb~~ 1-tlnmM1'W 

2. B~B~~B~nT~~mfl~B~LJ~ummP1 ~~iH1'W'll1mfl~B~LJ~ummP1B~l.'l8~~1'U ~1CJ~~b~CJVl~~.Q 
" 

~1'U~ 1 1 'Un1~~~~1f11'1J1CJ~'U~1~1'U.n ~1f11~~~ 11~~b.u'U~1f11m~~1m1f11~'U~1~~~ 11~1l.ln'U 

fl1,;l-1~1"11b~l-1~~~~1n 7 % '1JB~~1f11~'W~1~~~H 1VlCJ~~':i1fl1bfl~B~LJ~umml"lbmVl A H 
" 

20,000 'U1'V1 

~1'W~ 2 ~Vl':i1f11bfl~B~LJ~ummP1H 23,000 u1'V1 bb~~Vl':i1f11 8 % linm1m~~~H 

B~B':i~B~m':i~mfl~B~LJ~ummPlbmVl A lil1'W1'U 1 bfl~m 1'U~1f11~t1n~l.'lVl~B~~mnn~1'U1'Vl'U 
" ' 

1Vlm~Bmhm~'Wtl'Ut'i'U1f11':iiiu~m~1~b~Bnl.'lB~t'i'W1f11':i ~~.Q 

u'U1f11':i~ 1 er~':i1VlBmdCJ~BCJ~~ 10 ~Btl bb~~vrnm;;VlBmdc.J~BCJ~~ 10 

t'i'W1f11':i~ 2 eJ~':i1VlBmdCJ-r8CJ~~ 8 ~Btl 

1 ~oJ n b~ CJ'Wb LJ~CJ'U b Vi CJ'U VlBn b d c.~~1~~'U"il1nt'i'W1f11':i~~l.'l8~ bb~~oJn b~CJ'U~~11l.'lVl hf11':ib~Bm.hn 
' 

5. 1-n~LJ~1ruiib~'W1~~'Vl5 425,000 u1'V1 bb~~~nVInfl1;; ru ~~1mtl'Ub~'W 35,ooo u1'V1 BCJ1n'V1~1u 

11 bdBfl~utJ~~B~m':i~'Wbb uu bbl.'lVl~':i1 CJ m~m,;b~'W 1~ b '1J1~B~·~h~~fl1,;b ~l-lb~l-1 'V!~B~'U b~'Wfl1,; 
~'111':i~H~'Wbvhh 
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....................................................................................................................................................... 
lll 

0 "' fl1"lfbblii.:J 

er~utJ ?1~1-:1~'\.Jb ~e:JPln'l!t1fl11lJ?l1Jn'jti1 '\.Jn1'j1 VlbV!~~G'IV11-:JFliW~m?l~~ bbG't~16m'jfl~ 1 '\.Jn1'j , 

bbnihuV!1um~tJ'W.ff'Wl!LitJl-IPln'l!t1tl~ 2 btl'WhVl~UruV!1b~e:J-:~ eJ~'j1~1'WbbG't~~e:JtJG't~ ... ... 

1) hVJ~U~V!1b~tJ1nu~~~1'W 'il1'W1'W 1 -t'e:J (-t'eJ~l) 

2) hVJ~U~V!1~eJtJG't~ 'il1'W1'W 4 -t'B (-t'eJ~2-5) 

2. bb'U'UVl~?leJ'UUU'\J'd:UFi~bb'W'Wb~:W-t'eJG't~ 4 Fl~bb'W'W 1~tJ~-;u1'jtuT'il1nF111:Wtin~eJ-:J :Wm'j-51-:~~-:~ 
'IJ 

r\'1'\..!1 ru bbG't~ bb?l~-:~ bb 'W1VJ1-:~~vh 1 m~A'1~e1ue:J ~1-:~G't~ bBtJ~ bbG't~ b tl'W~'W~e:J'W 1~tJmfiltJ bb 'W1fi~ 

m 1:W i VI~ n n1'jV11-:Jl'll1 Fl ru ~ 1"11 (I~~~ ?l1:1J1'jt1111m 1-b't '\.J nl'jA1'\.J 1 rub~ eJV!1A1~eJ'UV!~eJ 

bbtlUruV111~B~1-:Jtln~e:J-:Jb V!l-11~?ll-l 
... 'IJ 

4 ~ -=1 
'lle:J ........................................................................ 'll'U ..................... L~'!JVl ....................... . 



-l!eJ~eJu-li'eJ~ 1 '1J1~V11~ 8 rt'U VJ1~U1'U'VI~~'VI~~b~~'OJm~1'U 1s 1'U ~1'1J1~V11~ 12 rt'U Vl1~U1'U 

'VI~~b~mn'U-d'b~~';j)b~1'VI~eJi1n11b~hJ bb~H~1imn~1'U 

" "' "" ~~'U 

168 

~1'U~ 1 1 'Um~~~~1rt1"1l1~~'Ufll~1'U.Q ~1rt1~~~ H-oJ~b'IJ'U~1rt1~1~-oJ1m1rt1~'U~1 

~~~H~1~n'U.n1;;}~6'1ri1b~~~fi~';j]1n 7 o/o "1leJ~~1fl1~'U~1~~Ar l~~~~~1rt1brt~eJ~oJ~'Ummf'lbm~ 
" 

A 11 20,000 'U1Vl 

~1'U~ 2 ~m1fl1bfl~eJ~oJ~ummf'1H 23,000 'U1Vl bb~6'1~~1fl1 8 o/o -oJ1m1m~~~H 

~~e:J~~eJ~m~~mrt~eJ~oJ~'Ummf'lbm~ A ~1'U1'U 1 brt~eJ~ 1 'U~1rt1~t1n~~~~eJ~~eJ 
" ' 

................................................................................................................................................ 

................................................................................................................................................ 

················································································································································ 
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················································································································································ 

················································································································································ 
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' "" n€1\JL ·n.1u 
1 d dll Q.J .d c;; I d .c!lll Q.J _,d ~ 

1. "U1~'Vl16'1 8 fl'U 'Vl16'1'U11JV!G1~V!'U~b6'1i"il 1. "U1~'Vl16'1 8 fl'U 'Vl16'1'U11JV!G1~V!'U~b6'1i"il 

rntJ1'W 15 i'u li'1•1h~'Vl1~ 12 fl\J 'Vl1~UTU .n1tJ1'W 15 i'u l\'1•th~'V11~ 12 fl\J 'Vl1~U1'U 

V!~~b~tld n'U\1'b6'1~"il b~'"JV!~e:Joff1fl'"J1 b~:W bbm~ 1-ff V!~~ b~tJ1 nudb6'1~"il b ~'"JV!~e:Joff1fl'"J1L~:W bbm~ 1-ff 

nm~i''U b1G11~1'U 

2. B~ml'i'e:J~mi"ilmA~mtJ-r'Umm~ oS~iH1'U 2. B~e:Jil'i'mmi"ilmA~mtJ-r'Umm~ oS~iH1'U 

'lJ1tJbfl~e:J~tJ-r'Umm~e:J ~ 6'1'€J~~1'U i1tJG1~bB tJ(;) 'lJ1tJbfl~'€J~tJ-ru'€J1fl1~'€J~ 6'1'€J~~1'U i1tJG1~bB tJ(;) 
~ ~ 

" ~.:Ju 

~1\J~ 11"Wm~~m1fl1'll1tJ~\Jrl1~1'Ud i1fl1~ 

~ (;) 11 "il~bU\Ji1fl1~119l'"il1m1fl1~'Uri'1~ ~Ari'"J:w 

" ~'lu 

"'""' 1 oil:::\ ~till 3 d i1'U'Vl 1 'Ufl1i~(;)'j1fl1'lJ1tJ6'1'Ufl111'U'U 11fl1'Vl 

~ (;) 11"il~bU'U11fl1~119l'"il1m1fl1~'Uri' 1~ ~~ 11 11:w 

num-t;:wG1~1b~:WVlfl(;)"i)1fl 10% 'lJ'€J~i1fl1~'Ufi'1 nu.n1-t;:WG1~1b~:WVlfl(;)"i)1fl 7% 'lJ'€J~i1fl1~'Ufh 
~ ~ 

~~~111(;)tJ~~~1fl1bfl~'€l~tJ-rumm~bm(;) A 11 ~~~111(;)tJ~~i1fl1bfl~'€J~tJ-rumm~bm(;) A 11 

10,000 U1'Vl 20,000 U1'Vl 

~Tu~ 2 ~(;)~1fl1bfl~'€J'ltJ-rumm~1113,000 ~1'U~ 2 ~m1fl1bfl~'€J~tJ-rumm~1123,000 

m'Vl bb~G1m1m 5% "il1m1fl1~~(;) 11 U1'Vl bb~G1(;)~1m 8% "il1m1m~~(;) 11 
B ~e:lil'i' e:J~fl1i~ mfl~ e:l~tJ-rumm~ bfli(;) A B ~e:Jil'i' e:J~fl1i~mfl~e:J~tJ-ru e:J1fl1~bfli(;) A 

~1'U1'U 1 bfl~'€J'l1'Wi1fl1~tlfl~6'1(;)1'i''€J~~'€l"il1fl ~1'U1'U 1 bfl~m 1'Wi1fl1~tlnvl6'1(;)\0i'm~'€l"il1fl 
\J , 'tl 'I 

iJ ~ I QJ I il ~ I Q.J I 

t11 fl ~ bb 'U 'U b~ :lJb 'Vl1 fl'U '€J tJ 1 fl'Vl i1U11~ G16'1 e:lU t11fl ~ bb 'U 'U b~:W b 'Vl1 fl'U '€J tJ1fl'Vl11U11~ G16'1 '€JU 

'lle:l~~'l?IB~fl'UbU'Wmh~h 1fl1bl9l'fl~ bb 'W'W?IBU 'lle:l~~'l6'1B'lfl'WbU'UB~1~ h 1m119lfl~bb 'W'W?IBU 

' :W1flfl11 

4. ~(;)1"il119l'-ru1uu6'1tJ1~~1tl~1'W1'Wb~'W 2o,ooo 4. ~(;)h1\9l-ru1uu6'1tJ1~~1tl~1'W1'Wb~'W 6o,ooo 

u1'Vl 6'1~1"ill'i'B~mi'BB:w~'U~'"Jud1ilm'Wm:w~1bU'U m'Vl 6'1(;)1"ill'i''€J~mi'BB:wb~u~'"J'Ud1ilm'Wm:w~1bU'U 
' ' 

" .., "" 'B'U1fl1i (;1~\J 

'B'U1fl11~ 1 eJ~11(;)BflbdtJ~'€JtJG1~ 10 ~Btl 
" QJ q .<::!ill 

bbG1~V!fl.f1T\~(;)BflbUtl1BtJG1~ 10 

u'U1fl1i~ 2 5m1(;)BmiJtJ-rBtJG1~ 8 ~Bu 

' " 
u'U1fl11Vl1 5~11(;)BflbDtJ~e:ltJG1~ 10 ~Btl 

' ... 
u'U1fl11Vl 2 eJ~11(;)'€JflbDtJ~BtJG1::: 8 ~Btl 



~tL!JI.m~n~~Lp.~t)>LLJrtt,mkB~Iil, ~tL!JI.m~n~~Lp.~t)>Ll1rtt_1n.kB~Ii1, 

lb~1rt~1t)>LlJ~~Lp.!:-B ~Lfl.1 ~trtt_1t)>LlJ~LU~L~ lb~1rt~1t)>LlJ~~Lp.!:-B ~Lfl.1 ~trtt_1t)>LlJ~LU~L~ 

1:- ~ ~ 11 n, n, 11 rt ~ ~ L U 1:- B ~ ~ Q n, ~ ~ B ~1 L ~ n, L ~ lA. 1:- ~ ~ 11 n, n, 11 rt ~ ~ L U 1:- B ~ ~ Q n, ~ ~ B ~1 L ~ n, L ~ lA. 

UL~B IA.LI\, 000'~£ rtt_1rtQ>WL~~ ru t)>LlJUXb UL~B IA.LI\, 000'~! rtt_1rtQ-1~L~~ ru t)>LlJUXb 

U~~l211 IA.LI\, 000'~2:17 £1A.~~trtt,1~H1lL~ibi:-Lrt S U~~l211 IA.Ln. OOO'O~Z: £1A.~~trtt,1~~L~ibi:-Lrt S 

~ti:-L~B ~t~L~LMn._vrtt~UL~UB~ ~ti:-L~B ~t~L~LrtQn._vrtt~UL~UB~ 

• • 
~tlel~t~~L~~~n,~~1U ,t1~m1 1:-B~I:-);:\~L~LrtQUL~ ~t~~t~~L~~~n,~~1U ,tb~~11 1:-B~I:-);:\foL~LrtQUL~ 

~ ~ 

n,k~t~~ 1}1UB~n,~ ~ m~~ibm~ ~1U !bkbt rbk~t~~ 1}1UB~rb~ ~ m~~ibm~ ~1U !bkbt 

ftij.t.1N~III. ftij.t.1f\GU ., ,. __ .. __ . _____ _ 

on 



~1mh"' 

tt UU'VI~lile:JU1~WI11111il1111'Hl1 'l.!n1''51 ~t 'VI {;I ~fi'VI1~fiW{;Ifl11il{;li (rie:J'UL~V'U) 
q 

bbtlDt1J'Vl1'11m~tJ'U.ff'U~5tJ11PimntJ~ 2 bU'Uh'Vl~Dt1J'Vl1biv~ eJ'm1?i1'UbbG'l:::~emm: 

bb'U'U'Vl(;l?feJ'Uii~1'U1'U s -ife1 ~~bL'tJ~1~~~.Q 

1) l"il'Vl~iJt1J'Vl1b~tJ1n'U~{;l?i1'U ~1'U1'U 1 oife1 (oifeJ~ 1) 

2) h'Vl~tJt"\j'Vl1~eltJG'l::: ~1'U1'U 4 oifeJ (oifeJ~2-5) 
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2. bb'U'U'Vl(;l?feJ'UuD'U.Q'iJfl:::bb'U'Ub~~-iJBG'l~ 4 fl~bb'U'U 1(;ltJ~~1~ruT'il1flfl11~t;~n\?leJ~ iim~B'1~~~ 
'U 

A1'U1 ru LLG'l::: LL?f{;l~ LL 'U1'Vl1~~vh 1 'Vl'1~A1{;1eJ'UeJ ~1~G'l~ LBtJ(;]LLG'l::: L U'U~'U{;IeJ'U 1{;1 tJel1PltJ LL 'U1~{;1 

m 1~ ~ 'Vl~ fl fl1~'Vl1~i"ll1 fl ru {;I Pl1 6'1 {;11~ 6'11~ 1~m.h~1 H1 'U fl1'~ rl1'U1 rub yj eJVn rl1 {;I eJ 'tJ 'Vl~el 
'U 

LbtlDt1J'Vl11~eJ~1~~nl?i'eJ~ L'Vl~1:::6'f~ 

4. bb'U'U'Vl(;l?feJ'UuD'U'rrtoil'nm1'Um"rvh so 'UTVi 

~B ........................................................................ ~'W ..................... bf1'1J~ ....................... . 



4JmHJu4JeJ~ 1 ·lhwn~ 8 fl'U 'Vl1~U1'Ul1~'rvt~'lb6'11~mCJ1'U 15 l'U t1'1'!i1-:~'V11~ 12 fl'U 'Vll~Ul'U 

\1~-:~b~mn'U'db6'11'0Jb1ll1~eJ·1hn11b~~ bbfl~1oU'bl6'l1~l''U 
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~l'U~ 11'Wm'j&i~'j1f11'lJ1CJ~'Ufll~1'U-d' 'j1fll~&i~H~~btl'U'j1m~1til'OJ1m1f11~'U~1 

~~-:~H'jl~nufl1~~6'lri1b~~~fi~'OJ1n 10% 'lJeJ-:J'jlfll~'U~l~~A! 1~CJ~-:J'j1f11bf1~eJ.:Jtl-rueJ1mP1bm~ 
" 

A H 10,000 'Ul'Vl 

~l'U~ 2 &i~'j1f11bf1~eJ-:~tJ-rueJ1mP1H 13,000 'Ul'Vl bb~fl~'jlfll So/a "Jlmlm~&i~H 
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"' ' \911vEn~ 

u UU'VIflmlu1flfl111lt'11111~tlL 'IJm~ 1-Hb 'lll\9lf..l~'V11~flw\9lf11t'l\9li < ,~~ b~ti'IJ) • 
........................................................................................................................................................... 

1. bb UUV1\9li.'le:J'lJ"!\9lfl11:Ui.'I1:U1':if:11 'Uf11':i1 ~b'lll\9lt:J!;lV11-:Jflru\91P!1i.'l\9li o'IJuQbtJ'Ubb UUV1\9li.'le:JU'1.f'U\91 
' 

eJI?l'!!tJ i.'I¥1-!!~'Ub~e:J~fl~1fl11:Ui.'I1:U1':if:11 'Ufl1':i1 ~b'lll\9lt:J!;lV11-:Jflru\9lP11i.'l\9li bb!;l~15m':iA\911 'Ufl1':i 
' 

bbtlUt1!'1111'!!m~tJ'Ui'U~utJ:u~n~1tl~ 2 btl'UhVJ6u~Vl1b~m eJ\9l':i1ci1'Ubb(;l~~e:JtJ(;l~ 

bbUUV1\9li.'le:JUi1,)1'U1'U 5 -iJe:J ~-!!bbD-!!1~~-!1\1 

1) hV16u~V!1b~tJ1flUi1\9lci1'U ,)1'U1'U 1 -iJe:J (-iJe:J~1) 

2) 11i1VJ6u~V11¥e:JtJ(;l~ ,]1'U'J'U 4 -ire:1 (-iJe:J~2-5) 

2. bbUUV1\9li.'le:JUODU.Q'i1fl~bb'U'Ub~:U-iJe:J!;l~ 4 fl~bb'U'U 1\9ltJoWiil1':it1.!11il1flfl11:Uf:1fl~e:l-!! i1fl1':ieJ1-!IB-!! 
'IJ 

fl1'U1ru bb!;l~ bbi.'l\91-!! bb 'U1V11-:J~vh 1 m~fl1\9le:JUe:J~1-!!!;l~ bBtJ\9lbb!;l~ b tJ'U~'UI?le:J'U 1\91 tJe:ll~tJ bb 'U'JA\91 

fl'd 1:U ~ VliJ fl fl1':iV11-:Ji 'll1fl ru \91 Pl'li.'l \9l i~i.'I1:U 1':im11m1 m 'U fl1':ifl1'U 1 rub~ e:l'1111fl1 \9le:JU'III~e:l 
'IJ 

bbnu ~'11111~ e:1 ~1-:J ~ n~ e:J-!! b VIm ~i.'l:u 

4. bbUUV1\9li.'le:JUODUffi-1Jnm1'Ufl1':ii'l1 50 'U1-Yi 

d t -=1 
'1J~J.. ...................................................................... '1JtJ ..................... bfl'lJVl ....................... . 



.fleJfleJu.fleJ~ 1 '1i1~'Vl1~ 8 fi'U 'Vl1~u1'U'VI~~'VIti-:Jl~~lilmtJ1'U 1s 1'U lh'li1-!!'Vl1~ 12 fi'U 'Vl1~U1'U 

'VI~-:Jl~tJ1fl'U~l?f~lill~1'VI~tJ-tl'1n11l~hJ ll~~ 1 inm~1'U 
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"' ... "" 
~-!l'U 

~1'U~ 1 1 'UnT~~m1fl1"1l1tJ~w!h~1'U~ ~1m~~~ H~~btl'U~1fi1~1~~U1m1fi1~'Ufh 

~~-:JH~1l.ltl'U.fl1-G:!J~A1b~l.l~fi~~1n 7% "1leJ-:J~1fi1~'Ufl1~~-:JH 1~tJ~~~1fl1bfl~eJ~LJ-rumml"lbm~ 

A H 20,000 'U1'Vl 

~1'U~ 2 ~~~1fl1bfl~eJ-:J'IJ-r'Umml"111 23,000 'U1'Vl bb~G'1~~1fl1 8% ~1m1fi1~~~H 

B-:JeJ~~eJ-:Jm~~mfl~eJ~LJ-rumml"lbm~ A ~1'W1'U 1 lfl~m 1'U~1fl1~~n~~~~eJ~~eJ 
'IJ • 



fl1FI~'U'Jn 1\1 

oUB3J~ b ~.:ltn3J1W 
'IJ 
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\Pl1-a1..::~~ "i1.1 f!::u 'U'U"ii1 mb uu'Vl \Plii=telu1\Plfl1111~1111-atl1 'Un1'abbm"ii'Vl~uru'VI1'Vl1..::~flw\Plfli1~\Pl{ ... 
nv'Ub~~'U"llv..::~'l!m~~'Un~li'Vl\Pl~v..::~ b~v..::~ ij\Pl·na1'Ubb~::~v~~:: ~'U~tw11Amnu~ 2 

., d 
1 2 3 4 5 "'JeJ'Vl f!::bb 'U'U'a111 

Q 

4 4 4 4 4 20 fl::bb 'U'Ub\Plll 

d 
fi'U'Vl 1 0 0 0 0 0 0 

d 
fi'U'Vl 2 0 0 0 0 0 0 

d 
fi'U'VI 3 1 1 0 0 1 3 

d 
fi'U'VI 4 0 0 0 0 1 1 

d 
fi'U'Vl 5 0 0 0 0 0 0 

d 
fi'U'Vl 6 2 1 0 0 0 3 

d 
fi'U'VI 7 0 0 2 1 0 3 

d 
fi'U'Vl 8 0 1 0 0 2 3 

d 
fi'U'Vl 9 0 0 0 0 0 0 

d 
fi'U'Vl 10 1 0 2 2 2 7 

d 
fi'U'Vl 11 0 0 0 0 0 0 

d 
fi'U'Vl 12 0 0 0 0 0 0 

d 
fi'U'Vl 13 0 0 0 0 0 0 

fi'Uili 14 1 1 2 2 0 6 
d 

fi'U'Vl 15 0 1 0 0 0 1 
d 

fi'U'Vl 16 1 0 0 0 0 1 
d 

fi'U'Vl 17 1 0 0 0 0 1 
d 

fi'U'Vl 18 1 0 0 0 1 2 

fi'Uili 19 0 0 0 0 0 0 
d 

fi'U'VI 20 1 1 0 0 0 2 
d 

fi'U'Vl 21 0 0 0 0 0 0 
d 

fi'U'Vl 22 0 0 0 0 0 0 
d 

fi'U'VI 23 1 0 2 2 2 7 



d 
\PI11'1~'VI li!.1 
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fl::bb\J\Jlil1nbb'U'U'VI\Pit'le:lu1\Pifl11l.lt'l1l.l11'fl1um,-bbmlil'VIduru'VI1'VI1~flw\Pif11~\Pii ... 
ne:~ub~flu"lle:~..:~'lim~flum1l.I'VI\PI~e:~..:~ b~e:~..:~ e1\PI·ncl1\Jbb~::~e:~f.J~:: iuijt>fll.lf;lm~nu~ 2 • 
(~e:l) 

lll d 
1 2 3 4 5 fl::bb \J\J1'1l.l "lle:I'VI 

lll d 
1 2 3 4 5 fl::bb \J\J1'1l.J "lle:I'VI 

eli 
4 4 4 4 4 20 f'l::bb \.1\Jb\Pil.l 

d 
f'l\J'VI 24 0 0 0 0 0 0 

d 
f'l\J'VI 25 0 1 2 2 0 5 

d 
f'l\J'VI 26 0 0 0 0 0 0 

d 
fl\J'VI 27 0 0 0 0 0 0 

\9111'1..:~~ lil.2 fl::bb uulil1n bb uu'VI\PI~e:~u1\Pif'l11l.l~1l.l11'fl1 um1'bbnLlil'VIdi1 'l:J'VI1'VI1~flru\Pif11~\Pii 

ne:~ub~flu"lle:~..:~'lim~flum:il.Jfl1uf'll.l b~e:~..:~ eJ\PI1'1ci1ubb~::~e:~f.J~:: i'Uijt>fll.!Am~nu~ 2 • • 

lll d 
1 2 "lle:I'VI 3 4 5 fl::bb \J\J1'1l.J 

eli 
4 4 4 4 fl::bb 'U\Jb\Pil.J 4 20 

d 
fl'U'VI 1 0 0 0 0 0 0 

d 
f'l\J'VI 2 3 1 0 0 0 4 

d 
fl'U'VI 3 0 0 0 0 0 0 

d 
9-l'U'Vl 4 0 0 0 0 0 0 

d 
f'l'U'Vl 5 0 0 0 0 0 0 

d 
fl'U'VI 6 0 0 0 0 0 0 

d 
f'l'U'Vl 7 1 0 2 2 0 5 

d 
fl\J'VI 8 0 0 0 1 0 1 

d 
fl'U'VI 9 0 0 0 0 0 0 

f'l'l.!Vi 10 0 0 0 0 0 0 

d 
f'l'U'Vl 11 0 0 0 0 0 0 

d 
fl\J'VI 12 0 0 0 0 0 0 

f'l'l.!Vi 13 0 0 0 0 0 0 
d 

fl'U'Vl 14 0 0 0 0 0 0 
q 

fl\J'VI 15 1 0 0 0 0 1 



,. 

d 
~1'l1{1'VI lil.2 f'l:m 'U'Uiil1n LL uu'VI~~vu1~f'l'l13..1~13..11''Hl t 'Un1'lLLm~'VIvuruVI1'VI1.:JflN~fl1~~~ ., 
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neJ'UL~~'U'YJe:l{lcUnL~~'Umi3Jf'l'l'Uf'l3..1 L~e:l{l el~'l1~'l'ULL~~~e:l~~~ i'Ul15~3..1An'1~1U~ 2 • • 
(~e:J) 

Ill d 
1 2 3 4 5 'Yie:l'VI f'l::bb 'U'U'l'l3J 

<$ 

4 4 4 4 4 20 f'l~bL'U'UL~3J 

d 
f'l'U'VI 16 1 1 0 0 0 2 

d 
f'l'U'VI 17 1 1 0 0 0 2 

d 
f'l'U'VI 18 1 0 0 0 0 1 

d 
f'l'U'VI 19 3 1 1 1 0 6 

d 
f'l'U'VI 20 0 0 0 1 0 1 

d 
f'l'U'VI 21 1 0 0 1 1 3 

d 
f'l'U'VI 22 0 0 3 3 2 8 

d 
f'l'U'VI 23 0 0 0 0 0 0 

d 
f'l'U'VI 24 1 0 0 0 0 1 

d 
f'l'U'VI 25 1 0 3 3 3 10 

d 
f'l'U'VI 26 0 0 0 0 0 0 

d 
f'l'U'VI 27 1 1 0 0 0 2 

Ill d 
1 'Yie:l'VI 2 3 4 5 f'l::Lb 'U'U'l'l3..1 

<$ 

4 f'l::bb 'U'Ub~3J 4 4 4 4 20 
0 

f'l'UVi 1 2 0 3 1 4 10 
0 

f'l'UVi 2 2 3 4 4 4 17 
d 

f'l'U'VI 3 2 1 1 2 2 8 
0 

f'l'UVi 4 4 0 3 2 2 11 
d 

f'l'U'VI 5 1 0 2 2 2 7 
d 

f'l'U'VI 6 3 0 4 4 4 15 
d 

f'l'U'VI 7 1 2 1 2 2 8 
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'VI~·u'imJ"llv.:~U'm'ia'Wmi:u'VI~~v.:~ b1v.:~ e1~'11fl1'Wbb~~1va~~ i'W3!Ga:uttm~nu~ 2 
1 

(~eJ) 

!II d 
1 2 3 4 5 "llel'VI fl~bb 'lJ'lJ'11:1J 

..: 
4 4 4 4 4 20 f!Zbb 'lJ'lJ b~:IJ 

d 
fl'lJ'VI 8 2 1 3 4 2 12 

d 
fl'lJ'VI 9 0 0 0 0 0 0 

d 
fl'lJ'VI 10 1 1 2 4 4 12 

d 
fl'lJ'VI 11 0 0 1 2 0 3 

d 
fl'lJ'VI 12 0 0 0 2 0 2 

d 
fl'lJ'VI 13 1 2 3 3 4 13 

d 
fl'lJ'VI 14 3 3 3 4 4 17 

d 
fl'lJ'VI 15 4 2 4 4 4 18 

d 
fl'lJ'VI 16 4 2 2 2 2 12 

d 
fl'lJ'VI 17 3 3 3 3 4 16 

d 
fl'lJ'VI 18 3 1 3 3 4 14 

d 
fl'lJ'VI 19 1 0 2 2 3 8 

d 
fl'lJ'VI 20 2 2 1 3 2 10 

d 
fl'lJ'VI 21 2 2 3 3 2 12 

d 
fl'lJ'VI 22 3 2 3 4 2 14 

d 
fl'lJ'VI 23 3 1 3 3 4 14 

d 
fl'lJ'VI 24 2 2 3 2 2 11 

fl'lJ-vi 25 2 1 3 4 0 10 
d 

fl'lJ'VI 26 1 1 1 1 4 8 
d 

fl'lJ'VI 27 2 1 1 1 2 7 
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\Pl1'a1~~ lil.4 fll::m 'W'Wlil1 mL \J\J'VI\Pl~feJU11Plf11113Jfl13J1'afiL 'Wn1'abbmlil'VIaU ru'VI1'VI1~fl W\Plfl1fl1Pli 
Ill 

Vlgl·n1a'W'tleJ~um1a'Wml3Jfl1\Jf'l3J L~eJ.:J el\Pl'a1~1'WLLfl~~e~aft~ ~'W~Ga3JAn~\J~ 2 

II ,.j 
1 2 3 4 5 'tlel'VI fi::LL 'W'W'a13J 

" 4 4 4 4 4 20 fll::bb'W'Wb\Pl3J 

..1 
fli'W'VI 1 0 0 0 0 0 0 

fli'Wili 2 0 0 2 0 0 2 
..1 

fli'W'VI 3 0 0 0 0 0 0 
..1 

fli'W'VI 4 0 0 0 0 0 0 
..1 

fli'W'VI 5 0 0 0 0 0 0 
..1 

fli'W'VI 6 0 0 0 0 0 0 
..1 

fli'W'VI 7 4 1 2 0 0 7 
..1 

fli'W'VI 8 1 0 0 0 0 1 
..1 

fli'W'VI 9 0 0 0 0 0 0 
..1 

fli'W'VI 10 0 0 0 0 0 0 
..1 

fli'W'VI 11 0 0 0 0 0 0 

fli'Wili 12 0 0 0 0 0 0 
..1 

fli'W'VI 13 0 0 0 0 0 0 
..1 

fli'W'VI 14 0 0 0 0 0 0 
..1 

fli'W'VI 15 1 0 0 0 0 1 
d 

fli'W'VI 16 2 0 0 0 0 2 
..1 

fli'W'VI 17 2 1 0 0 0 3 
..1 

fli'W'VI 18 2 1 0 0 0 3 
..1 

fli'W'VI 19 3 2 2 1 0 8 
..1 

fli'W'VI 20 0 0 0 3 0 3 
..1 

fli'W'VI 21 0 0 0 3 4 7 
..1 

fli'W'VI 22 0 0 3 3 4 10 
..1 

fli'W'VI 23 0 0 2 2 0 4 
..1 

fli'W'VI 24 2 0 0 0 0 2 
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~1~1-3~ ~.4 fl~ bb uu~1mb uu'VI~~eJu1~fi11~~1~1'H'l1 um~bbm~'VIEi'ilqJ'Y11'V11-3fiW~fl1~~{ 

'YI~-3 L'i£J'W"lleJ-31Jn L'i£Jumi~fi"J'Ufl~ b~eJ-3 ei'~ca1~h'Wbbgj~1eJm'l~ iu315£J~f1n~uvi 2 • • 

Ill d 
1 2 3 4 5 "llel'VI fl~bb 'IJ'IJ':i"J~ 

"' 4 4 4 4 4 20 fl~bb 'IJ'Wb~~ 

d 
fi'IJ'VI 25 0 0 0 0 4 4 

d 
fi'IJ'VI 26 0 0 0 0 0 0 

d 
fi'IJ'VI 27 1 2 0 0 0 3 
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Ill cl 
1 2 3 4 5 "Uti VI fl::LL 1.J1.J'a1~ 

" 4 4 4 4 4 20 fl:: Lb 'L!'L!b~3J 

cl 
fl'L!VI 1 0 1 0 0 0 1 

cl 
fl'L!VI 2 0 0 0 0 0 0 

cl 
fl'L!VI 3 2 0 0 0 0 2 

cl 
fl'L!VI 4 0 1 1 0 0 2 

cl 
fl'L!VI 5 0 0 0 0 0 0 

cl 
fl'L!VI 6 2 2 0 0 0 4 

cl 
fl'L!VI 7 0 1 3 0 0 4 

cl 
fl'L!VI 8 0 0 0 1 0 1 

cl 
fl'L!VI 9 2 1 2 1 0 6 

cl 
fl'L!VI 10 1 2 3 1 0 7 

cl 
fl'L!'VI 11 0 0 0 1 0 1 

cl 
fl'L!'VI 12 1 0 0 0 0 1 

cl 
fl'L!'VI 13 2 0 0 0 0 2 

cl 
fl'L!'VI 14 2 2 3 0 0 7 

cl 
fl'L!'VI 15 3 0 0 0 0 3 

cl 
fl'L!'VI 16 0 0 3 1 0 4 

fl'L!Vi 17 0 0 0 0 0 0 
cl 

fl'L!'VI 18 0 0 0 0 1 1 
cl 

fl'L!'VI 19 0 0 0 0 0 0 
cl 

fl1.J'VI 20 3 0 0 1 0 4 
cl 

fl'L!'VI 21 1 0 0 0 0 1 
cl 

fl'L!'VI 22 0 0 0 0 0 0 
cl 

fl'L!'VI 23 1 1 4 3 1 10 
cl 

fl'L!'VI 24 0 0 0 0 0 0 
cl 

fl'L!'VI 25 1 3 3 0 0 7 
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. 
(;11~1~-vi '1.5 fl~ bb 'U'U'l1 mb uu'Vl~mJu 1~fl11lJfl1lJ1'Hl t 'Un1~1 '~XL vt(;I~~'V11~fiN(;Ifl1fl\Plirien.JL~au • 

II d 
1 2 3 4 5 "llv'Vl fi~LL 'U'U~1lJ 

~ 

4 4 4 4 4 20 fl~bb'U'Ub\PllJ 

d 
fl'U'Vl 26 0 0 3 1 0 4 

d 
fl'U'Vl 27 0 1 0 1 0 2 

II d 
1 2 3 4 5 "llv'Vl fl~Lb 'U'U~1lJ 

~ 

4 4 4 4 fl~bb'U'Ub(;JlJ 4 20 
d 

fl'U'Vl 1 0 0 0 0 0 0 
d 

fl'U'Vl 2 0 2 0 2 0 4 
d 

fl'U'Vl 3 0 0 0 0 0 0 
d 

fl'U'Vl 4 0 1 0 0 0 1 
d 

fi'U'VI 5 1 0 2 0 0 3 
d 

fl'U'Vl 6 1 0 0 0 0 1 
d 

fl'U'VI 7 1 1 4 1 0 7 
d 

fl'U'Vl 8 1 0 0 0 0 1 
d 

fi'U'VI 9 1 0 0 0 1 2 
d 

fi'U'VI 10 1 0 0 0 0 1 
d 

fi'U'Vl 11 1 0 0 0 0 1 
d 

fl'U'Vl 12 1 0 1 0 0 2 
d 

fl'U'Vl 13 1 0 0 1 0 2 
d 

fl'U'Vl 14 1 0 0 0 0 1 
d 

fl'U'Vl 15 0 1 0 1 0 2 
d 

fi'U'VI 16 1 1 4 0 0 6 
d 

fl'U'Vl 17 1 0 1 0 1 3 
d 

fl'U'Vl 18 1 0 1 0 0 2 
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0 

l911,.1{1Vi liJ .6 R~bb 'IJ'Lilil1mb 'U'U'Vll91~vu1'l91wn:u~1:U1,.tl1 'Lim,-1 ~b Vll'I~~'V11{1f'1Wl'lf11~l'li 
' 

I .c:t Q.l .:=1 I -=1 Q,l I II 

nv'LI b ,-v'IJ'tle:J{I'IJm ,-v'IJn~:uR'J'UfJ:U b ,-e:~{l vl'I,.1~1'1Jbb~~,-e:~v~~ 

i'LI3J'Gv:uftn~nu~ 2 <~e:~> 

"' d 1 2 3 4 5 "llv'Vl R~bb 'IJ'IJ,-111 

AI 

4 4 4 4 4 20 R~bb'IJ'IJbl'I:U 

d 
R'IJ'Vl 19 1 0 3 0 0 4 

d 
R'IJ'Vl 20 0 0 0 0 0 0 

d 
R'IJ'Vl 21 0 0 0 0 0 0 

d 
R'IJ'Vl 22 1 2 0 1 0 4 

d 
R'IJ'Vl 23 1 0 0 0 0 1 

d 
R'IJ'Vl 24 1 0 0 0 0 1 

d 
R'IJ'Vl 25 1 3 4 4 0 11 

d 
R'IJ'Vl 26 0 0 0 0 0 0 

d 
R'IJ'Vl 27 1 1 0 1 0 3 

l'l1,.1{1~ lil. 7 R~bb 'IJ'Lilil1mb'U'U'Vll91~vu1'l91wJ1:U~1:U1,.tl1 'IJm,-1 ~b Vll'I~~'V11{1RWl'lfl1~l'l~ • 
CV .cl Ql Ql 1 .ci Ql 1 II 

VI~{! b ,-v'LI"ll e:J{I'IJm ,-v'Lin~:u'Vll91~e:J{I b ,.e:J{I v l'I,.1~1'1Jbb~~,-e:~v~~ 

i'LI3J'Gv:uftn't!nu~ 2 

"' d 1 2 3 4 "ttel'Vl 5 R~bb 'IJ'IJ'a'J:U 

AI 

4 4 4 R~bb 'IJ'IJbl'I:U 4 4 20 
d 

R'IJ'Vl 1 3 1 1 1 3 9 

d 
R'IJ'Vl 2 2 0 0 0 1 3 

d 
R'IJ'Vl 3 2 2 1 2 1 8 

d 
R'IJ'Vl 4 1 0 1 0 2 4 

d 
R'IJ'Vl 5 1 0 1 0 2 4 

d 
R'IJ'Vl 6 1 1 0 0 3 5 

d 
R'IJ'Vl 7 2 1 4 1 1 9 

d 
R'IJ'VI 8 3 0 3 1 2 9 

d 
R'IJ'Vl 9 1 0 3 0 1 5 
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'VIa"' L~li'IJ"l..e:h'l'll'm~li'IJmhJ'Vl~~e:h'l L~v"~ ei' ~J~~1~1'1JLL~::~e-m~:: , 
i'IJ~5li3JAnWlu~ 2 (~a) 

... d 
1 2 3 4 "l..e:J'Vl 5 fl::bb 'IJ'IJ~13J 

"' 4 4 4 4 4 20 fl::LL 'IJ'IJ b\JI3J 

d 
fl'IJ'Vl 10 1 1 4 4 1 11 

d 
fl'IJ'Vl 11 2 1 1 1 2 7 

d 
fl'IJ'Vl 12 1 0 0 0 1 2 

d 
fl'IJ'Vl 13 1 0 3 0 1 5 

d 
fl'IJ'Vl 14 1 2 4 2 1 10 

d 
fl'IJ'Vl 15 4 2 4 2 1 13 

d 
fl'IJ'Vl 16 3 2 1 2 2 10 

fl'IJVi 17 3 2 2 2 1 10 
d 

fl'IJ'Vl 18 1 1 3 1 1 7 
d 

fl'IJ'Vl 19 0 2 2 2 1 7 
d 

fl'IJ'Vl 20 4 2 1 2 1 10 
d 

fl'IJ'Vl 21 3 0 3 0 1 7 
d 

fl'IJ'Vl 22 0 0 3 0 1 4 
d 

fl'IJ'Vl 23 1 2 4 2 1 10 
d 

fl'IJ'Vl 24 0 0 1 0 1 2 
d 

fl'IJ'Vl 25 0 1 4 2 1 8 
d 

fl'IJ'Vl 26 1 1 4 1 1 8 
d 

fl'IJ'Vl 27 1 1 1 1 1 5 
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V~1'a1~~ \1.8 flZbb uu\11mb uu'VI~filv'U1~f1111lfii1111'HlL um11-H b 'VIIPI~~'V11~f1WV~f11fii~P~{ • 
Q,l ,q Q,l c:l I d Ql ,J II 

'VI~~L'aaU"'Jv~um':iaun~11f11'\JfJ11 L':iv~ v1Pl'a1~1ULL~Z'ava~~ 

,ru~5a1!Am~t1tl~ 2 

., d 
1 2 3 4 5 "'lv'VI fl~LL U'W':i111 

" 4 4 4 4 4 20 fl~Lb'W'WLIPI11 

... 
fl'W'VI 1 0 0 0 0 0 0 

... 
fl'W'VI 2 1 3 2 2 1 9 

... 
flU'VI 3 1 2 1 2 0 6 

... 
fl'W'VI 4 1 0 0 0 0 1 

d 
flU'VI 5 0 0 0 0 0 0 

d 
flU'VI 6 0 0 0 0 0 0 

... 
fl'W'VI 7 1 3 1 3 4 12 

d 
fl'W'VI 8 0 0 0 0 0 0 

... 
fl'W'VI 9 0 0 0 0 0 0 

0 

fl'WVi 10 0 0 0 0 0 0 
0 

If fl'WVi 11 1 0 0 0 0 1 
... 

fl'W'VI 12 2 2 0 0 0 4 
d 

fl'W'Vl 13 0 0 0 1 0 1 
d 

fl'W'Vl 14 1 0 0 0 0 1 

flUVi 15 0 1 4 0 1 6 
... 

flU'Vl 16 1 0 1 0 1 3 
d 

flU'Vl 17 1 1 1 1 1 5 
d 

fl'W'Vl 18 3 2 2 1 0 8 

d 
fl'W'VI 19 1 2 4 1 1 9 

d 
fl'W'Vl 20 1 1 1 0 1 4 

d 
fl'W'Vl 21 1 2 0 2 1 6 

d 
fl'W'Vl 22 0 2 4 3 1 10 

d 
fl'W'VI 23 0 2 0 1 1 4 

d 
fl'W'Vl 24 1 2 0 1 0 4 

... 
fl'W'Vl 25 0 4 4 4 2 14 
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' Q,l .c:::lll q,l .::::::1 I .tdll Q.l I II 

'VIii'l~b'HJ'LI"l.leNI'Lim~~·I.Jnii'l11fl1'Ufl11 b'HN eJ\Jl':i1fl1'Libbii'l~'Hmii'l~ • • 
" ' i'LI~ti~llfim~ntJVi 2 (~a) 

... d 
1 2 3 4 5 "l.leJ'VI fl~bb 'LI'LI':i111 

Oil 

4 4 4 4 4 20 fl ~bb 'LI'LI b\Jlll 

d 
fl'LI'VI 26 1 1 0 1 0 3 

d 
fl'LI'VI 27 1 0 1 0 0 2 
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