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ABSTRACT 

TITLE : EFFECTS OF ORGANIZING LEARNING ACTIVITY USING IMPROVE 

PROCESS WITH CREATIVE PROBLEM SOLVING PROCESS ON 

REASONING ABILITY IN MATHEMATICAL PROBLEM SOLVING ON 

PROPERTIES OF EXPONENTS 

AUTHOR : SUWANNEE SAOTHONG 

DEGREE : MASTER OF SCIENCE 

MAJOR : MATHEMATICS EDUCATION 

ADVISOR : ASST. PROF. WEERAYUTH NILSRAKOO, Ph.D. 

KEYWORDS : 'IMPROVE' PROCESS, CREATIVE PROBLEM-SOLVING PROCESS, 

REASONING ABILITY OF STUDENTS LEARNING, PROPERTIES OF 

EXPONENTS 

The purposes of this research were to compare students' mathematical problem­

solving abilities taught by the 'IMPROVE process and creative problem-solving before 

and after learning, and to compare these students' mathematic-problem-solving 

abilities with students who participated in ordinary learning. Also, the research 

investigated students' mathematics learning achievement after the 'IMPROVE' 

process and creative problem-solving. The participants were in Mathayomsuksa 2 at 

Sirindhorn School, Surin in the first semester of the 2015 academic year 2015. An 

experimental group consisted of 40 students taught by the 'IMPROVE' process and 

creative problem-solving, and a control group consisted of 40 students exposed to 

ordinary Learning. The tool used in the study was a test of abilities in mathematical 

problem-solving, and data were analyzed by arithmetic means, standard deviations, 

t-tests, and content analysis. Results revealed that the students' mathematical 

problem-solving abilities in the experimental group after Learning were higher than 

those before at a .05 Level of significance. Also, these students had more 

mathematical problem-solving abilities than those in the contra~ group at a .05 Level 

of significance, and a high Level of satisfaction. 
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fl11L~CJ'UTI~CJm~'\J1'Ufl11 IMPROVE ~1:1.Jtl'\Jn';i~'U1'Ufl11LLni1ruV11L:a.:i'1~1'l'1111'i 88 

'U v 

"lJ.3 ~1ffJ1:i.JCJ1n~1CJ (p) LL'1~~1B1'U1'1"ii'1LL'Un ( r) "llel'l Lb'U'Ul~f111:1..1'11:1..111tl 1'Ufl111 ~ 

LVll'lc.i'11 'Um1LLm"ilvitli1ruV11vi1.:iflru1'11111G'fl'l{ 89 
' v 

"lJ .4 C.J'1 fl111'111'1'1B'UffJ1:1.JL ~CJ'll'11'l b :a.:i L if am Lb'1~f111:1.Jtl n~B'l"lla'l.!l1~1vn otl"lJB'l 
'U 

LLuu!Kwn~ruL~mnu m11 ~L V11'1c.i'11 'Um1LLm"ilvitli1ruV11vi1.:iflru1'11111'11'1{ 90 
' v 



d 
fl1'W'VI 

~,~uru.n1iw ., 

II 
Vl'U1 

3.1 ~'U\91tl'Ufl1'~'1~1..:Jm:arJ'Ufl11 IMPROVE ~11Jtl'\Jn1~'\J1'Ufl11bbflth1JVl1b~..:J'1~1..:J'111~ 45 

4.1 m1b tJ1tJrn VitJ'l.Jri111J'11m1ti 1 'Um11-H'b V1\9lt:.imbm'1V1tluruV11vi1..:iriru\9ll'11'1\9li~1'Um1 
' u 

vl1rl111Jb.n'1hhvitlilt1j'Vl1 59 

4.2 m1btJ1tJ'l.Jb VitJ'l.Jri111J?11m1ti 1 'Um11-H'b 'Vl\91t:.i~ 1 'Um1bbm'1vitlilruvnvi1..:iriru\911'11'1\91i 
' u 

~1'U m111..:i bbt:.i'U m1bbnil t1JVl1 60 

4.3 m1b tJ1tJrn VitJ'l.Jri111J'11m1ti 1 'Um11-H'b 'Vl\91t:.i~ 1 'Um1bbm'1VltluruV11V11..:iriru\9ll'11'1\911 
' u 

~1'Um1~1biJ'Um1bbnuruV11 
u 

61 

4.4 m1btJ1tJ'l.Jb VitJ'l.Jri111J'11m1ti 1 'Um11-H'b 'Vl\91t:.i~ 1 'Um1bLm '1vitlilruV11vi1..:iriru\9ll'11'1\911 
' u 

62 

4.5 
Cl.I ..::ii I I .c::i Cl.I ct QJ 

t:.i~..:J1'U"ll a..:i'Um 11:.J'U fl~lJVlvrna..:i nam 11:.J'Ubb~ ~'Vl~..:i b 11:.J'U"lltl..:J bb '1.J'\J1vim 11J'111J11ti 
' 

1 'Um11-H'b 'Vl\91t:.i~ 1 'Um1bbm'1V1tluruV11vi1..:iriru\9ll'11'1\9li 64 
' u 



d 
\J'Vl'Vl 1 

0 

\J'Vl'IJ1 

U'\J'11fftl~ \91'1'U~.:iU'1'1U'U fl11~Vlfl1'H ~CJ'U fl11?1tl'URW\9ll'11?119l{1 'U1~~'\J~5CJlHJ.:i hlt11~?1'\J 
' 

~'1ci'1 b hb v11~m1 b ~t1.:i '11n1'1l1RW\9ll'11?119l{n~ n~ru~b ll'U'U1lJ511lJbb'1~b llt1Vi1'U1.:i\9lt1'UnCJ1n~'1 ~ 
t16'U 1CJ1 ,X b~ flb oLJ1 h ~tl.:i 1 iR11lJ~ VI tlV1.:i ?llJb Vi\91 ?llJ~ '1 ~ .:J '1 ~ b ~ CJ'U f bb'1~bi1h1R 1.:i?lf 1 W11.:i 

' 'IJ 

R W\911'11?1\9lfl~ vh 1 ,x~ b~CJ'U ci1'U 1 Viruhl'l!t1'Ub~CJ'Ul'1!1RW\911'11?1\91{ bb'1~n~"' fl11 b~CJ'U tlCJb 'U1~~'\J 
'IJ ., 'IJ 

~hhl1vrn h tl' m ~ CJ'UflVI bbtlUqJVi1Rru\91l'11?1 \9l flli b U'U n11 b~ CJ'U n11?1 tl'U ~.:iiM' n~ru~ b tJ 'Ufl11 

b~ CJ'Ubb 'U'Utl' m~CJ'Uvl1 bb '\J'\J ~ niX VIVI~ t1v11m1i11'U1li1~ tl' rn ~CJ'U 1li?l'U h bb'1~1li~.:i L'1 b ~ tJ'U tl' rn ~CJ'U 
ci1'Umn 1lin~n~~ 1 'Um1f1V1fi'1'U1ru bb'1~ 1lin~n~~ 1 'Um1f1V1bbm61luqiV11v11.:iRru\9lm?1\9l{ 

fl11~~'U1~'1'1lJ'j'Vl~V11.:i tl11 b~CJ'U Rru \9ll'11?1\91TI t.1n'Utl' n b~ CJ'Ufl11 L i1'R11lJci'1~qj tl'\J tl11~~'U 1 

~n~~ bb'1~ tl1~'\J1'U fl11'Vl1.:iRW\9ll'11 ?1\9l{R1'\J iol tl'U 1 ti 1VI CJ bu'Vl 1~m1lJ?l1lJ11tl L 'U fl111 t.1'b Vi\91 ~ '1'Vl1.:i 
'IJ ' 

Rru\911"11?1\91{ b ~m'11nV11ntl'rn~ti'UiiR11lJ?11m1i;i L 'Um11 l1'b V1\91~'1'Vl1.:iRru\9l ~1?1\91{'1~-d1CJ 1 iXtl'rn~CJ'U 
' 

b .[1 h b i1't1V11Rru\9ll'11?1\9l{~n~.:i CJ11'U 1'U Bn~.:i£1.:i~1tJ 1 iXtl' rn~CJ'Ub ~'Um1lJG11 ~ru LL'1~Rru~161Je:i.:i1'1!1 ., ' 
R W\911'11 ?l\91 { bb'1 ~ b~ CJ 'U ~R ru \9) 1'11 ?l\91 {t1v1 .:iii R11lJVilJ1 CJ '11 n~ n'1° 11lJ1 oLJ1 .:i~'U b ~'U 1~ l 1n11~ ~'U 1 

'IJ 

m1lJ~Rru\9ll'11?119l{m'Ul°l1 ti n'\J m11 l1L Vl\91~"' L 'Ufl11bbm'1'Vl6uruV11'Vl1.:iRru\9ll'11?1\9l{ t.i1'1~'1i1 ti1 iX 
cu cu , " 

' " V d .c:il QJ ..::.. .c:::il ..::.. f'd..::t' I V .::::ii 

'U tl b 1CJ'UlJ ~ '1?1lJ 'j'Vl5'Vl1.:i fl11b 1 CJ'UR C\J\911'11 ?I \911 V161J'U bb'1~ ~VllJ.:iVil.J1CJ61Jt1.:i tl11'1VIfl11b1CJ 'Ufl11?1 tl'U 

b 'Ul'l\91111~~ 21 ?1t1 1 t.1tl'm~CJ'Utl1~?1'\JR11lJG1'1b ~'1~.:i1 'U~1'Utl11vl1.:i1'Ubb'1~tl11~1 bti'U:Sl\91 b~t11t.1' 
ti'11~'Um1Ltl~CJ'UbL tl'1.:i~bfiVl~'U ~.:itY'U ~n~~m11 i;g1\9l~.:i~t111nm1m11~qimn L ~t1.:i'11 rnll'U 

~n~~~~1Lll'UL'Utl11~11.:i:Sil9l ~.:itl1~nt1'U1t1~1CJ m1~V1~'Uh tl11bbtlUqJVi1 m1~t1?111 m1f1V1 

lbR11~~l'11WJ tl11f1Vl?l~1.:i?l11fl fl11fon'U\9l'U tl11b~'Uh~~'U tl11~Vltl11fl'\Jtl11lJuJ tl11~Vltl11 
'IJ 'IJ 

' " ' 
n'\JFn1lJLR~CJVI m1?1~1.:i~lJ~'Uo.f11Vl (BlJ'Vl1 lY1R~'Um, 2554) ~.:i~n~~~1.:i1 tl''U iim1lJbnCJ1-i!t1.:i 

tl'\J~n~~RW\911'11?1\91{ b 'Ufl11~~'U1~n~~~1.:i i b ~ti 1 t.1~ b~CJ'Utl11~'U fl11b~ti'Un 'Ul'l\91111~~ 21 
'IJ 'IJ 

l'1l1R W\911'11?1 \91{~.:i b ll'U1'1l1~ ~1~rum n~t1 m1~~'U1R11lJflVllJ'U~6 v111 t.1lJ'U~tlii m1 l.lf1VI ?1{1.:i ?111r1 
., ' ' 

~VI t1V1.:i:iJb-1 .. 'l\9l~ '1 b lJ'U1~'\J'\J i'.ibb 'U'\J bb~'U ?11lJ11f;ll bR11~~U UJVi1Vi~tl?I f;l1'U tl11C\JL~ tlV1.:i 1tl'\JRtl'\J ' ., 
-d1CJ 1 t.1mV1m1u111.:ibb~'U 19i'Vl~'U h bbnuruV11bb'1~tl11 tl1m 'U;g1\9lt11~'111''U 1~t1v1.:ii;in~t1.:ib VilJ1~?1lJ ., 'IJ 

~ n~.:i R ru\911111 ?I \9l { ~.:i b lJ'UbR ~t1.:il1t1L'Um1Pin~1~1'U l'Vl ti 11111 ?l\91 { b 'Vl R 1'Ufavbb'1~1"11 ?I \9l {~'LI i 
Rru\911'11?1\9l{~.:iiici1'U-d1CJ1'Um1~~'U1Rrun1Vl;g1\9) 1,x~~'U bb'1~?11lJ11i;it1v ~1lJ n'U~~'U1~ t1v 1.:iii 

' 'IJ 'IJ 

m1l.l?161J (m~'Vl11.:iPin~16m1, 2551: 56) 

b ~tl.:i'11 tllJ'U~tl~ t1.:i lib Vi\91 ~'1 tl'\J fl'U ~'Ubb'1 ~~ t1.:i fl111~~'\J b Vi\91~ '1 '11 tlR'U~'U b ~'U tl'U tl11 b~CJ'U f , , , 'U 

Rru\9ll'11?1\9l{t1v1.:i b ll'Ub Vi\91 b ll'U~"' '1~v111 i1tl'n b~CJ'Uii b'l\91 R~~~~t11'1l1R ru\9ll'11?1\9li ?11lJ11i;i'1V1'111~~ 
' bb'1~ CJ11'U1'Un11 b~lJ ~.:i-d'm11 t1'b Vi~~m ll'U m 1 bb?IVl.:i bb 'U1f1VI b~ti1 n'U n11?1~1.:iV1~ nm1 m1V11 
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fl 11:W "':w TI'U 5il 'ULL 'Ul f1 ~ LL'1 ~ fl1'H'l ~\J ~ '1:W L VI vi '1:W t:J" l'l 1 :W LL 'Ul fi ~ '1'U 1 zj-:i fl 1'~1 ~ L VIV) t:J '1Vl 1-:J 

fl Wl'l 1'11'1 l'l i'1'U L U'U m~'Ul'U m 1f1~vi1-:iflrul'l1'11'1l'l {~~el .:Jell ~v n11f1 ~1 Lm1 ~i1' LL'1~ fl11:wfi~ 
'1{1-:i'1111"11'Ufl1111'\J 11:w.U el L Vl'1 '1 ~ -:i L ~ elvh 1 ~Lil ~-if el L VI '1'1~.:JVl~el'1tn'Ufl11cl~ 1-:i 1 LL'1 flLL'1.:J 

fl11:W"':WTI'UfiVl~el fl11L ~el:W bV.:J L ~el'V\'11 ~ Lfl~oUaL Vl'1 '1~.:JVl~B'1tn'Ufl11tu1 Vlli ( '1 tnU'Uci-:i L'1~:W fl11'1 B'U 

1viml'11'1l'liLL'1~LVlfl b 'Ufa~, 2551: 46) LL'1~L U'UL~t1-:i~t1v1 'U~il'l'lJB.:J:W'U'tt~'Vlf1fl'U Lll'UL~B-:i 1n~v11 
'U ' ' 

LL'1~'11:w11ai111 ULLni:l'!JV111'Um1vi'1-:i1'UV1~B1 'U~il'l\J1~'111'U1~ vi'-:i'1'U fl11TI'lll'U 1~n'tt~ m11 ~ 
L Vll'l t:.ii;i\5-:i L tl''U 1 \J~m1 f1~ B ~1-:i L U'UL Vll'l L U'Ut:J'1 (eJ:Wi'l1 aJ1fl'UB.:J, 2554: 49) 1 'Ufl11 tin~ n"tt~ m11 ~ 

' ' 
L Vll'lt:J '1 ~ B.:J 1 i fl11tl fl'11flU1~ '1'\J fl11 tU~Vl'11 f1Vl'11 V LL'1 ~~BL~ B-:!'11fl'U11V1fl11'11 'U~B.:J L~V'U 

' 
~'1U'U'1'4'U 1 ~i1m1t15'U1 mL'1flL \J~v'Um1:wf1~ ~ LL'1.:J L Vl~t:J'1 LL'1~LLtlU q)Vl1~1:Wtl'U (Lappan and 

Schram, 1989: 18 - 19) b~Vfl1~B-:ii~'U11Vlfl11'1~LL'1~.:J1~tl'm~v'ULi°1'Ul1 m11~LVll'lt:J'1LU'U~.:J~ 
'U ' 

'11~qin11m11~L~v-:ir11l'lt1'U~~n~t1-:i (Rowan and Morrow, 1993: 16 - 18) 

vi'-:i'1'Uerii v\5-:i'1'U1'1Plfl'tt1 fl11i ~ fl'1fl11:Wfl11L~ V'U~ L ~BTI'lll'U1fl11:W'11:W11f:l 1'Ufl111 ~ L Vll'l t:J '1 
'U 'U ' 

1 'U fl11 LLm '1'Vl Ml illVl1'Vl1.:J fltUl'l 1'11'1 l'J{ zj-:i 1\J LL 'U'U fl11i~ fl';\) fl11:W fl11 L~V'U ~fl ru l'll'11'1l'li~i1m1 :W 
v 'U 'U 

L lJ'U 1 u1~ LL'1~n1'1-:i 1~·fo fl11:W'1'U h~'1~TI'lll'U1m1:w'11m1a 1'Un111 ~ L Vll'lt:.i'1'Vl1.:JflWl'l1'11'1l'l im'U~ 
' 'U 

n'U1\J~Bfl11ivin'1m1:Wfl11L~V'UTI~Vm~'Ul'Ufl11 IMPROVE 
'U 

m~'Ul'U m 1 IMPROVE L ll'U15m1'1el'U~L tl''Um1{fi~'lJW~ L~v'U{L -d't1V111 VlliLL'1 ~i11fl11:wTI \J 
'U 'U 'U 

1 .ff-:i1'U vl11 ~U fl L~V'U Lfl ~ fl11:W1B'U -rl, 'UL if BVl1'111~~ L~ V'U Vl'1flfl11~'11 ~ ru 'lJB.:J fl)~'Ul'U fl11 
'U v 

IMPROVE i1 3 U1~fl111~LLn U1~fl11LL1fl~Bfl111~tl'm~V'U'1~1-:im1:w~LL'1~L11fll1:WTI\J1-tl~1v 
'U 'U 

l'l'ULB.:J 1~ vm ~vr11m:w~L tl''Um 1{f1~1 'U m1'1{1-:im1:w{ \J1~m1~'1t1-:i ~Bf111'1{1-:im1:w~~ 1'U m1 
'U 'U 'U 

L~ V'U ~~l:Wtl'U LL'1~\J1~ fl11~ '11:W ~el fl11l'l 11 '1 '1BU -if B~ ~i'l'11~'Vl1-:J f111 L~ V'U LL'1~ fl111 ~-if el:W '1 
'U 'U 

Ut1'Un'1rn~t11~erL~V'U'Vl11u.Ut1i'.J~'Vl'11~LL'1~~-:i~~B-:i\J~u\J1-:iLLm'lJ (Mevarech and Kramarski, 
'U ' 

1997) '11f1V1'1nm1vY-:i 3 U1~fl11vl.:J nci11L111 uci.ff 'Ul'ltl'Ufl11i ~fl';\) m1:w fl11b~V'UTI~V m~Ul'Ufl11 
'U 'U 

' " " 4 c:t IV Cl.I .ct 

IMPROVE "ll~lJ 7 'll'Ul'lffU V!~'U 

.ff'U~ 1 .ffutl11LJcim1:wftV1d.i (Introducing new concept) 
'U 'U 

~'l.l~ 2 ~'l.l'1~1-:im1:wTiviv1-tl'r11m:w~Ltl'um1{fi~ (Metacognitive questioning) 
'U 'U 

~u~ 3 ~uL11m1:wnLJ1.ff-:i1u1~v1ir11m:w~Lti'Um1~f1~ (Practicing) 
'U 'U 

~'l.l~ 4 .ff'U'VlU'Vll'l.lLL'1~LLm'lJ-i!t1~~i'l'11~bb'1~~\J'111fl (Reviewing and reducing difficulties) 

~'U~ 5 ~'l.l'1UU'1'l.l'l.l1~tl'm~V'ULfl~fl11ll1B'U~ (Obtaining mastery) 
' 'U 

~'l.l~ 6 .fful'l11'1'1BUl°111:WL-if1htl'm~v'U (Verification) 

~'U~ 7 ~uu-ruLLnm1:wLi1h~fl'11~Lfl~B'\JLL'1~L~:Wi'l'Ufl11:W~ (Enrichment) 
'U 'U 

fl11~~fl'1f111:Wfl11L~V'UTI~vm~u1'\Jfl11 IMPROVE i1LL'l.l1~~~"1B~fl~B.:Jtl'Ufl11~'1ll'U1fl11:W{ 
'U 'U 

'Vl1.:J flWl'll'11'1l'lil'l 1:wbL 'l.ll ~~'lJB.:JUfl fl11Pl fl'tt1 fa VVl'1 flfl11iel LL 1n~nci11111 ~tl' m~V'U'1~1.:Jfl11:Wi 
LL'1~L11 m1:wn LJ1-ti~1vl'lmt1-:i 1vi vmialvf'11m:w~L tl''U m1i~~ 1 'U m1"1~1-:im1:wi&li-:i'1 t1~fl'1t1-:inu 

'U 

'1:W1fl:Wfl1flWl'll'11'1l'liLL"1-:i'1Vl~;'iaL:W~fl1 (National Council of Teachers of Mathematics, 
'U ~ 

2000) zj-:i nci 1111 LL 'l.ll'Vl1.:J m 1..X<lll 'U 1 fl11:wi'Vl1-:i fl Wl'll'11'1l'l{vi'11Ji1~vLti'U1 ~tin L~ V'l.l'1~1-:im1:wi 
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' ., 
11lJn'U 

'LlBfl"il 1 fld~1 ~ t.1P'i fl~1 mt'IJ1'Llfl11bbnu ruvn b ~..:1'1~1..:i '111fi zj..:i b ll'Llm1ii'11m 1t11 'Llfl11 ?1viV11 
~ u 

r\'1i;ia'IJV1~a15bbnut\)Vl1~bb\91fl~1..:i"i11flfl11bbtlUt\J'Vl1 lvit.1vi'11 LJ iim1iimn flV1'11t.1 bb'1tbb 'l.Jr;ifl 1 mJ 
vh1 m~Vl1..:1 b~ Bfl 1 'Llfl11 bbtlU t\j'\111~?1vif'i''Ll 11'111'11tJ1 V11..:I bb'1 t'11il11t1\91 Vl ~'Uh b~ a fl15bbtlUt\j'\111 

~b VllJ1t'1lJ~'1Vlati1..:iiib Vl\91t:.J'11 'Ll'1t11'Llfl11W,!'Ll., 1~ati1..:it'lfl~a..:ii;i1iJbb'U1?1V1611B..:I Treffinoer and , , I '\J ::> 

Isaksen (2000) ;..:i'l.J1tflB'IJ~1t.1 4 ~'Ll\91B'U vl'..:id 
~ d SI 

611'UV1 1 oLJ'Llvl1fl11iJboiJ11"ilUt\)Vl1 (Understanding the challenge) · 
~ d I.I I 

611'UV1 2 oLJ'U'1~1..:lbb'U1?1~rVi'Vl'11fl'Vl'11t.11'Llfl11bbtlUqj'\111 (Generating idea) 
~ d SI I 

611'UV1 3 oLJ'Llb\911t.1iifl11b~ai111'l.J~m1'l.Jfiu~ (Preparing for action) 

~'Ll~ 4 ~'Ll11..:lbbt:.1'Ubb~1'l.Jfiu~miibb'U1?1vi (Planning your approach) 

"il1 fl fl11Pl fl~1~'U\91B'Ll611 a..:i15fl11~Vl n"il m1ii fl11b1 t.l'Ll fl vi tJ mt'\Jl'Ll fl11 IMPROVE bb'1 t 
~ 

mt'IJ1'Llm 1 bbnu t\J'V11 b ;a..:i'1~1..:i'111fi '11ii11t1i11mt'IJ1'Llfl11 bbnu t\J'Vl1b ~..:i'1~1..:i'111fi b oli11 LJ~1ii1 'Ll 

'IJ1..:i~'Ll\91B'Ll611B..:ifl11~Vltl"ilfl11lJ fl11b1t.1'Ll~Vl t.lfl1t'IJ1'Ufl11 IMPROVE 1~ b ~B..:i"il1fliil\91t1U1t'1..:i fi 
~ ' 

~b Viii a'U n'Ll ~a ~ a..:i fl 111"1'11rn1t.1'Ll'11lJ11t1'11'l.Jm1ii 1'1~ ~ 1 t.1 \91'Ll ba..:i bb'1t b ll'Ll bfl ~ a..:i:i'.i a '11VI1''1Jfl1 ' ~ ~ 

1'Llfl11U1 t blJ'Ut:-1'1fl11b1t.1'U{Ufl b~ t.l'Ubb'1t 1 "1-liaiim1 B'Ufl i;r'\J bb ntl' rn 1 t.l'Ub ~a 1 "1tl' rn~ t.l'U \9111"il '1€1'\J 
~ ~ 

" "' "" 611Bt:.!Vl'V'l'11VlV11..:lfl11b 1t.l'U 

vi'..:itT'U "il1fl~ fl" 11ii1-li1..:i~'Lli1..:i bb 'U 1?1vi fl11~Vl tl"il m1ii fl11b~t.l'U~Vl tJ 1 imt'\J1'Ufl11 IMPROVE 
~ 

bb'1t mt'IJ1'U fl11 bbnu ruV11 b ~..:1'1~1..:i '111fi ~1~t.1 ~..:i'1'Llh Pi fl~1t:.1 '1611a..:i fl11~vi n"il m1ii fl11b1t.1'Ll~ 
u ~ ~ 

fl ru \91f"l1 '1 \91 {lvi t.1mt'IJ1'Llfl11 IMPROVE ~1lJ tl'\J mt '\J 1'Llfl11bbtlUt\JVI1 b ;a..:i '1 ~1..:i '111 fi~ii ~a 
m1ii'11m1t11 'Llm1 b Vl\91~'11 'Llm1 bbm"ilVJtlu ruV11V11..:iflru\91 m'1i;i{ 611a..:itl' rn~t.1'U~'U:W'ut.1iiPi fl~1tl~ 2 

' u 

bVlt.I b~B rntla'V11'111tffi m 'Ufl111~tJ b~B..:1'1illlii611B..:I b'1611t.I fln1'1..:i ;..:1'1lJU~611B..:I b'1611 tJ fln1ir..:i b U'Ub tla'\111 
.Jq 0 CV .:::::I 1 if I .::ii IJ q if Q.J :; if• .::::ii 1 V ~ d 

'111tVllJfl11il'11flru bb'1tlJU1t t.l"ll'Ll\91Bfl11b 1t.l'Ll1flUJ\91f"11'1 \911 Vl..:i'U'LllJ'Ll~t.1fl11"iltillJ 'UVlf"l'Ll b'Llb 1a..:i 
u ~ ' 

'1lJU~611eMrn611t.1 fln1ir..:iati1..:it1fl~a..:i b ~a'l.J1 t lt.1"1l'U1 'Um1v-11b iJ'U~1i;iu1~'111mrnt b ll'Ll~'U~1'U1 'Ll 
~ ~ 

fl 11 b ~ tJ 'Ub d a '11111"1! 1 fl ru \91 f"11 '1\91 {~a 1 LJ t:-1'1fl111 ~ tJ "ii~ b tJ 'Ubb 'U1Vl1..::1bb'1~btJ'U'l.J1 ~ bt.I "lli.h:h'Vl'r'\J fl 1 
~ 

1 'Llm1i.11mt'\J1'Llfl11 IMPROVE ~1lJtl'Ufl1~'\J1'Llfl11bbnut\j'\111b ~..:i'1~1..:i'111fl1 'l.J1 m 'Llfl11~Vl tl"il m1lJ 

m1b~t.1'Ll ~flN\91f"11'1\91{ b ~a~~'Ll 1 t:-1 '1 m1 b~t.1'Ll~611a..:itl'fl b~t.1'Ll 11iJi1..:i fl1bb'1~~~b~t.11-ila..:i 1~ bb 'Ll1 V11..:i 
'\J '\J '\J '\J 

1 'Llm1~~mf111iJ'11iJ11t11'Llm11 ~b V1\91~'11 'Llm1bbnuruV11V11..:iflru\91f"11'1i;i{ 
' u 

i.2 1\Jlt1tl'j::~~f'l'tlei~m'j1i5't.1 • 
12. 1 b ~m LJ~t.1'1JbVit.1'1Jm1lJ'11m1t11'Llm11 ~b V1V)t:.1'11 'Ufl11bbm"iJV1tlu t\J'V11V11..:i f1N\91f"11'1\91{611a..:i 

tl'rn 1t.1'Ll~b 1ti'Ll~1t.I fl11~ Vl tl"il fl11lJ fl11 b~t.l'U~flN\91f"11'1\91{1vi tJ m~'\Jl'U fl11 I MP ROVE ~1lJ tl'\J 
~ 

m t'IJ 1 'U fl11 bbtlU t\j'\111 b ;a ..:1'1 ~1..::1 '111 fin B'Ub ~ tJ 'Ubb'1 t'Vlir ..:i b ~ t.l'U 

122 b ~m iJ~t.1'\Jb Vit.1'1Jm1ii'11m1fl 1'Llm11 "1b V1V)t:.1'11 'Llfl11bbm"ilV1tlut\JV11V11..:iflru\91f"11'1\91{611a..:i 

tl'm 1t.1'Ll~ b~t.1'Ll~lt.1 fl11~Vl n"il fl11lJfl11b~ t.l'Ll ifl N\91 f"11 '1\91TIV1 t.1 m~'Ul'Ll fl11 IMPROVE ~1iltl'\J 
m~'IJ1'Llfl11bbnuruV11b;a..:i'1~1..:i'111l°in'Ufl"lJ~b~t.1'U~1t.115'l.Jfl~ 

u ' 
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- .,..., 
1.3 ~1111Vlti1'U"lltl.:ln1'i1\IEJ ... 

1. 3 .1 tl'rn~t.1'Uvft~·~\J m1..ijvi fi "ii f)1';jl.Jfl1';i b~tJ'Uftvi tJ m~'IJTU flT;i IMPROVE ~1l.Jtl'IJ m~'IJ1'Ufl11 
" 

bbnuruV11 b~'l?t~1'l ?111riiim111?111111fl 1 'LI fl111v1bVll'le..i"'1 'LI fl11 bbm "il'VlcJu ru'Vl 1'V11'l 1"1Wl'l 1'11'1 l'l { " , " 
' 

Vl~'I b~tJ'U?l'I fll 1 nel'Ub ~ tJ'U el~ 1'li1tl't.1'11ri'ru'V11'l '1 ~&1.Yh ~"1'1J . 05 
" " 

1.3.2 tl' flb ~t.I 'U Vi'1~ f 'IJ fl 11..J vi n "ii fl 11lJfl11 b ~ tJ 'U ilvi tJ fl 1~'IJ1'Ufl11 IMPROVE 1'111 n'IJ 
" 

m~'IJ1'U fl11bbnu ruV11 b ~'l'1~1'1?111ri'i1m111?11:w11fl 1 'U fl111v1bVll'le..i"'1 'U fl11bbm"il'Vl cru ruV11"111 '1 
" ' " 

l°l rul'l 1'11?tl'l{Vl~ 'I b~t.1'U?t'I fl11tl' fl b~ t.1'U~ b~ t.1'U ~1 t.1 m1 ..ij vi m1 b~t.1'U~ bb '\Juli fl&'i ~ ~ 1'1 iitl't.1'11 ri'ru'V11'l '1 ~ &1 
" " " ' 

Vi1~~'1J .05 

1.3.3 tl'rn~tmm~·fom1..ijvin"ilm1:wm1b~t.1'U'rlvit.1 m~'IJ1'Ufl11 IMPROVE ~1:Wtl'Ufl1~'1J1'Ufl11 
" 

1.4 "llv\Jb"ll~n1'i1'1a 

1.4.1 ~L~1i111n1'i1~EJ 
'II 

i.4. t 1 fl""mh~"ll1mmm 'Um11..ijt.11°l~'ld 1~bbn irm~t.1'U~'U:U6t.111Pifl~1tJ~ 2 "llei'I , 
b'lb~t.l'U~1'U51 ..ij'l'Vllvi'11'U'Vl{ il11°lb~t.l'U~ 1 tlm1Pifl~1 2558 '11'U1'U 14 ~el'lb~t.l'U '11'U1'U , ., ' q QJ SI d .:9 .<:>A GJ v -=i .c::il:d 

551 l°l'U bbfl ~11 fl11"il vi'Vlel'I b 1t.1'U bb 'IJ'IJ l°lfl~ m111?111111fl l°l el l.l'Vl'l'U m 1t.1'U'Vl:W 1"111116111111fl'V11'1fl11 

b~t.1'U'1'I tl1'Ufl"'1'1 bbfl~~1eit.1'1'Uv1el'lb~t.11n'U 
" " 

1.4.1.2 fl""11~1ei~1'lvtlm 'Um11..ijt.1l°l~'ld 1~bbn tl'rn~t.1'U'11'U1'U 80 l°l'U 1~m 1vit.1m1ci:w , , 
bb'IJ'UflzjlJ (Cluster Random Sampling) 1vit.1~11111'11'U1'U 2 v1ei'lb~t.l'Ubb~1-:5''1J?tf\1fl b~elb~elfl 
1tlbb'IJ'IJ15m1b~t.1'Um1?tei'U e..ifltl11fln"1'ld tl'rn~t.1'U.ff'U:U6t.111Pifl~1tJ~ 2/5 '11'U1'U 40 l°l'U bU'Uflci11 
" ':..! , 

'Vivi flel'l 1-if fl 11-:5'vi n "ii fl11l.lfl11b ~t.l'U nvi t.1 m~ 'IJ1'U fl11 IMPROVE ~111 n'IJ m ~'IJ 1'U fl11bbtlUtu'Vl1 
" " 

b;a'l'1~1'1'111rl bbft~tl'm~t.1'U.ff'U:U6t.1lJPlfl~1tJ~ 2/6 '11'U1'U 40 l°l'U bU'Ufl~lJl°l1'1Jl°l:W1-iffl11~vifl11 , , 

b~t.1'U~bb 'U'Utlfl&l 
" 
1.4.2 ~1LL'lh~1-ttl.um'i1~a 

1.4.2.1 ~1LLU1~'11~ fiel15m1-:5'vim1L~t.l'U~ '11Lb'UnbU'U 2 151~Lbrl 
" 

1) fl11~vin"iJm1:Wfl11L~t.1'Unvit.1m~'IJ1'Ufl11 IMPROVE ~1l.Jtl'Ufl1~'1J1'Ufl11 
" 

LLni1ruV11 L ~'1 ?1~1'1?111ri 
" 

2) m1~vi fi"ilm111m1L~t.1'U~bL u'Utlfl&l 
" 

1.4.2.2 ~1LLU11'l1lJ fiei 1°111lJ'11lJ11fl 1 'Um11 v1L 'Vll')e.Jfl 1'Ufl11LLm"il'VlcJUqJVl1'V11'11°1Wl'll'11'11'l{ 

LLfl~l°l11lJVi'IYlel 1"iJ"1Jmtl'm~t.1'U 
.f 1 - .., 1.4.3 L'Utl'V11 'Un1'i1\IEJ 

b -d'ei'VlTvfl m 'U m11..ij t.lfl~'ld b U'Ub de:iV111"1J1rirul'l1'11'11'l{ 1 'U1~"1'1Ji'Ul16t.111Pi fl~11'lel'U~'U 
d ~ J{ QJ I .c::i tJ ~ ' 

l'l1lJVl"' fl'11'l1Lbfl'Uflf\1'1fl111'1fl~1"1J'UYl'U~1'U~'V161'1fl11"1l 2551 flG1lJ '111~ fl1':i L ':it.l'U~l°ltul'l 1'11'1 l'l1 
" 
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~tilYUtJl.JPin~1ll~ 2 L~tl~'1l.IU'~6lJtl~ L"6llt.I n fl1'1~ 11til1 CJL~el~ fl11l.JVll.J1CJ6lJtl~ L"6LJCJ nn1"~ LL"~ 1111 

b~CJ'U"il1'U1'U1 i1m.11 'U1tlb~'lJCJnn1"'~ i.'lllu~'lJeM b~'lJCJnn1"'~ m1~1b ti'UnT;i'lleJ~b~'lJCJ nn1"'~ bb~~ 
" " ' Ill.IQ, .di 0 Ill.I 

G'fl.l'IJ\91B'U1 'IJB'lb~'IJCJflfl1~~ 

1.4.4 'l::ti::L 1~1 lum'l1:5't1 

';j~CJ:::n~11'Ufl1';i~1LiJ'UflT~i~CJn'IJncil.l~1a~1~ ~a mm~CJ'U~ 1 Ufl1';i~fl'l~n 2558 
' 

1in~1vi~~a-:in"Utim~CJ'Uflcil.l~1a~1-:i1~tiG'fti'ULLt:.J'U~::: 1 .t11l.l-:i'l1l.l 10 -B'11l.l-:i~-:iifh.h1l.lnm1'Wm';i 
' 

vi~G'f ti'Unam~CJ'ULL~:::'Vl"'-:iL~CJ'U ';illJ~-:J~l.lil1i:trutl'm~t1'U~iiF1:::LL 'U'Ub ll'U~u1G'f'U h-o51'U1'U 6 Fl'U ~a 
' 

tl'm~CJ'Uncil.JF1:::LL'U'UG'f-:i-o51'U1'U 3 FliJ LL~:::tl'm~CJ'Uflcil.JF1:::LL'U'Ul'i'1'11'U1'U 3 Fl'U 
' " ' 

... ., ~ 

1.5 ut1111fl~'VILuvn:: 

1.5.1 fl1tl111~LU'Un1'llflf'I (Metacognitive questions) 'Vlmtii'i-:i r\'1ml.l~tl'1l.l11in'IJ 
tl'm~CJ'U 1 'W'lJtu=::G'ff1~LL~:::G'f)'IJF111l.l-rl'Vlii ';ill.li'i-:i fl1';it11m1l.l-ri otJ1 i-:i1'U L ~a 1-Htim~CJ'U 1~ii m1n1n'IJ 

' " " 
bb~:::l'l ';il"iJG'f tl'IJF111l.lfil~ bb~:::~-:i~otJ nu~'IJB-!ll'l'Ubtl-!I a~ 1-:iii b U1'Vll.l 1 CJ Lb~ ::Vi 1'1Vl 1~ "il'U G'f 1m 'ltlG'f ';iD F111l.lf 

':..I ' " 

1 mhL~ :::tl 1F111l.l-n otJ1 i-:i1'U1~ ~-:i 1'U-:i1'Ui ~CJd t:ri ~CJ 1ir\'1 ml.I~ L U'U n1';iffil~ 1'11l.l LL 'Ul fil~'IJ a-:i 
" " " 

Mevarech and Kramarski (1997) ~-:iiiotJ';i:::L~'Ufl1';i1 '1i'-:i1'U #1.:id 

1.5.1.1 r\'1ml.l~LU'Um';iffil~ ii 4 'IJ):::Lnvi ~a 
" 

1) r\'1ml.l1~"~11m1l.lboD1h (Comprehension questions) 'Vlll1CJi1~ fi1ml.l 

~tlllJUflb~tl'U 1-H'n1n'IJF111l.lfil~'IJB-!ll'l'ULB~ b ~Bvl1Fl11l.lb oD1 h'U~'IJVl~~lJ~'U5n'IJF111lJ-rl 'V!lJ 'Vl~tlfl1';i 
" 

t11m1l.ln 'Vll.1'1 otJ1 '1i'-:i1'U ';i1l.Jil-:ir\'1ml.l~ml.l1 i1n1V1'U~ Lu1V1mt1 m';iL~ti'Uf 
" " 

2) r\'1ml.l1-H'L~tll.l 1mm1l.li (Connection questions) 'Vlmtif.l~ f\'1ml.l~t11l.l 
um~ti'U 1-H'iifl1';ifl1tl'IJF111l.lfil~'IJB-!!l'l'Ubti-:i L ~mzjal.l 1CJ-:JF111l.lfa~:::otJ';i:::G'f'IJfl1';iWL&'il.ll.l11 m 'Ufl1';iG'ff1-:i 

" 
F111l.l-rl 'Viii V1~an1V1'U~LL'U1vi1-:i 1 'Wm';it11F111l.l-rl '\J1 m 'Ufl1';iLLnuruV11 

" " u 

3) r\'1ml.l1'1-111-:iLLe.J'U (Strategic questions) 'Vll.l1tiil-:i r\'1ml.l~t11l.l1-H'tim~CJ'U 
ii fl1 ';ifl1 tl'IJF111l.lfil~Vl'UbeJ-!I b ~ tlfl1'Vl'U~ Lb 'U1Vl1~ 1'Ufl1';iG'ff1-!I Fl11l.lfa~::: G'f ';iD Fl11l.lf 'Vl~tlbb 'U1V11-!I 1 'U 

" ' " 
fl1';it11m1l.l-ri otJ1 i-:i1'U 

" 
4) r\'1ml.l1-H'G'fdi'e:i'Ue.J~fl1';iDiju~-:i1'U (Reflection questions) 'VlmCJil-:i 

f\'1mll~ml.l 1 i1ti m~t1'Ui1m';in1n'Um1l.lfil~'lJt1-:JVl'Ubt1~ L ~a 1-Hm1"ilG'ft1'1JF111l.lt1n~a-:i'IJt1-:iF111l.l-rl 'Viii 
" " 

~G'f';iD 'Vl~BF111l.ltlfl~tl-!l'IJB-!lbb 'U1Vl1-!I 1 'Ufl1';iL11m1l.l-rl otJ1 iLLtlUru'Vl1 
, 'U 'U QJ 

1.5.1.2 bb'U1Vl1-!lfl1';i 1 otlfl1tl1l.l~b oU'Ufl1';iffil~ 1 'Ufl1';i~~fl"i)fl';j';jl.Jfl1';ib~CJ'Uf 
" " 

1) 1'Wm';i?ft1mifaV11G'f1';i:::V1~-:i1 "il:::1ir11ml.l~Lti'Um';iifil~~-:i 4 D';itLilVl 1~CJ 
-oJ'1'U1'Url1 tlll.lbb~~:::'IJ';i::: bilVl 1'!-1Vl"iJ1';iW1Vl1l.JF111l.l b 'Vll.l1t G'fl.l Lb~:: Fl11l.l tJ1fl~1CJ'IJB-!I b de:i'Vf 1 

2) '11V1-r'IJL-daV11G'f1';i:::~~1t1 m"il 1 '1i'fi1ml.l~L U'Ufl1';iffil~ 1 mfoi:tru=:: fl1';it11l.ll'lt1'1J 
" 

t]';i::: fltl'Ufl1';it!G'IJ1CJ '11V1-r'IJL de:i'V11G'f1';it~tl1fl tll"il 1 m '1Jfl"i]fl';j';jl.J~iir\'1ml.l~b U'Ufl1';iffil~ ~-:i-d'b~tl 1 ~ 
" 

tin L~tJ'U 1~fil~ La-:i LL 'IJ'IJ~ m ~a-:i LL~t 1~Vl'IJV11'U fl1';j fil~'IJa-:i l'l'ULti-:i "il'UG'f 1l.l1';itiG'f~otJ m1l.li LL~ :::i11m1l.li 

1otJ1otl~1'U1~ 
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1.5.2 n';i::\J1'l.ln1'l' (IMPROVE) \U.J1CJi1~ m::'l.J1'Utl11vi:i.l~LU'U1'!Xtl'rn~m.JLfll'1fl111J1eJ'\J~ , ~ 

1 m delV11 LV1CJtl'm~CJ'ULll'U~'1~1~1'1111J~ LL~::tl11'1111JTI tl1-tl~1'U~1CJ~'ULel~ zj~iif•11m1Jvi L U'Utl11~?11'1 
'U \J 'U 'U 

L ll'ULL'UTVl1~ iJm1LL~mlJ~CJ'Ufl111J{ m11J?'i1'1 eJ'1el'UiJm1mT'il'1el'l.Joii'ele:il'1vom11'1'Vl1~ fl11L~CJ'ULL~:: 1 'IX 
\J I '\J !11 • 

oif el1J~ Uel'U niK'l.J LLntl'rn~CJ'U 111Jfi~i1 f111L ~1J'V'l'Ufl111Jn 'IXL-if 1 hm f1~'U LL~::iim1LLm "lloif ele:il'1V'l~1(11 
~ ~ ~ 

'Vl1~fl11L~CJ'U m::'l.J1'Ufl11 IMPROVE lJ1::nel'l.J~1CJ 7 off'U~el'U ~~.a 
off'Uvi 1 .ff'Utl'1L-ii'1'1m11J1tvt:i.1 (Introducing new concept: I) Lll'Uoff'Uvil'l1'11L'1'Uel 

~ ~ ~ 

u~u'Vlvi~1J~'Utinum11JnmJvi"iJ::'1el'ULLntl'rn~CJ'U 11il'LLn l'l1el~1~ oifel1J~ uruvt1 vt~el'1m'Um1ru 
~ ~ v 

Uqj'Vl1 L U'l.l~'U 

off'Uvi 2 off'U'1{1~i'l111J{ LL~ ::'11\J i'l111Jn Vi1Jl1'1CJ 1 ir11m1JviL U'Um1{?11'1 (Metacoonitive 
'U , 'U 'U ~ 

questioning: M) L ll'U.ff 'Uvi1 '!Xtl'rn~CJ'U1 iu~'l.J'Vlvi~1J~'UGtl'l.Ji'l111Jfl 'Vl:i.ivi'OJ::'1el'U"il1 noff 'U~el'Uvi 1 

l.!1'1~1~ LL~::'11\J i'l111Jn Vi:i.1~1 CJ~'ULel~ LV1CJi1ri' 1tn1Jvi L U'U fl11 {?11'1 L ll'U LL 'U1 'Vl1~ 'OJ 1 ni! 'Utl' m~CJ'UiJ fl11 , ~ ~ 

LL~m lJ~CJ'Ui'l111J{l'l111J?'iV1 L~CJ1tl'l.Ji'l111Jn 'Vl:i.lvi11il'11'tJ 
~ ~ , 

.ff'Uvi 3 off'Utl1m11JnlJ1-tl~1'ULV1CJ1-tlr11m1JviLu'Un11{?11'1 (Practicino: P) Lll'Uoff'U 
~ ~ ::i 

viirm~CJ'Utl'11'1111Jn V1:i.1.ffivi'fu 1 lJlJ1::CJ n~1 inuuru'Vl1'Vl~el '1m'Um1ruuruvt11 'Vl:i.i LV1CJiir11m1JviL u'U 
'U , ti v 

m1{f.l1'1 L ll'U LL 'U 1'Vl1~ 111Jfi~tl'm~CJ'UlJf111LL~ f1 L lJ~ CJ'UL~CJ1 n'l.J m1tl1 i'l111Jn tJ1 otl~1'U 
~ ~ 

.ff'Uvi 4 .ff'U'Vl'l.J'Vl1'ULrn::LLm"lloifele:il'1Y1ml'1Lrn::~lJ'1111'1 (Reviewing and reducing 

d ifficu L ties: R) L ll'U .ff 'Uvi L U'U 1 '!Xtl' m ~CJ'U 1vi'i1m11J el~ rY el'U rnfo 1lJ~"il11ru1 'Vl'l.J'Vl1'U~~.if ele:i Vl'V'I~ 11'1 LL~:: 
~'tJ'1111'1~1~ 1 111J~~ Lll1'1 Lelm'11'1Xtl'm~CJ'UiJm1\JfuLLn-ilele:il'1Y1~1V1viY1u1 'U.ff'Uvi 3 

.ff'Uvi 5 off'U'1tl''l.J'1'U'U1'1Xtl'm~CJ'ULfl1'1m1mel'l.J{ (Obtaining mastery: 0) Lll'U.ff'Uvil'l11'\X , ~ ~ 

m11J-d1 m Vi~eltl' m~CJ'U 1 '!Xu11~~11JL u1V1mCJ m1L~CJ'U{vi11~ 1111'1 CJe:J1 ~CJ.if ele:il'1'V'I~ 11'1Vi~elel\J '1111'1 , ~ , 
'OJ1n.ff'Uvi 4 LU'ULL'U1'Vl1~1'Um1-d1m'Vl~el 

.ff'Uvi 6 .ff'U~11"il'1el'l.J~~f111L~CJ'U{ (Verification: V) Lll'Uoff'Uvii'l1~11"il'1el'l.Jfl111J{l'l111J 
~ ~ ~ 

L-if 1 h L~CJ1num11Jrl 'Vl:i.i"llel~tl'rn~CJ'U LV1CJe:J1~CJ15m1viV1~1nV1~1CJ L"ll'U m1m1J~el'l.J m1~~ Ln~ 
~ 

nTHWn"il 1 rn1'U m1'Vll'1'1t1'1.J 111J~~ 1 t.1um~CJ'UiJm1m1"il'1t1'1.Jm11J{m11JL-i11 h"llt1~~'ULel~ 
~ 

.ff'U~ 7 .ffm~t1\Jf'ULLnm11JL-il1h~l'lml'1Li'l~t1'ULL~::L~1JV'l'Ufl111Jri.'Vl:i.1 (Enrichment: 
~ ~ 

E) L ll'Uoff'U~i'l11"11'1111J"li1m Vi~ t1tl'm~CJ'U~iiuruV11vi1~m1L~CJ'U{ LV1CJ~"iJ11ru1"iJ1 n~~ m1~11"il'1el'l.J 
~ v ~ 

~ ~ f111 L~ CJ'U 11 'U .ff 'U~ 6 "il1 ni!'UiJ f1111 '\X-if ell.!~ U el'U f1 ~'l.J n'l.Jtl' f1L ~CJ 'U L ~el 1 '\Xtl' f1L ~CJ 'U'Vl11 'l.J fi ~ 
~ ~ 

-ii t1e:il'1Y1~ 1 (11 LL~ ::~~~~el~'tJ f ulJ 1~ LLm "lJ G°l1V1f '1.Jtl'n L ~CJ 'U~lJ .if el e:i Vl'V'l~11'1 'Vl1 ~ f111 L~CJ'U 1'11\J-ru LLtlfl111J , ~ 

L-il1hvi'1CJi6m1~1~ I ~L'Vlm::'11J L "ll'U m1t16u1m~1JL~1J Vi~el1 '!Xv'l1LL'l.J'l.Jtln'IXV1 G°l1V1fotl'm~CJ'U~iJ 
fl111JL-if 1 hL~CJ1tl'l.Ji'l111JTI 'Vl:i.iLL~1 i'l1"il:: 1 '!Xm1L ~1J'V'l'Ui'l111J{vi'1CJi6m1~Vimf1V1mCJ L"li'U fl111 '!Xvh 

'lJ '\J 'U 'U 

LL'U'Utln'\X1'1L~1J 
1.5.3 n';i::\J1'l.ln1';iU.nilru'Vl1b~.:i~~1.:i~';i';itl ., 

m::'l.J1'U f111 LLtlU q]Vi1 L ~ ~ '1{1~ '111 ~ Vi1J1 CJfi~ m 11J '111J11t\ l'U f111?11'1V11 rl1 ~el'l.J'Vl~el 

15m1unuru'V11~LL~f1~1~ 1 lJ'OJ1f1f111LLtlUUJVi1 L1'1CJ,,t11 lJ zj~iJm11J'Vlmf1Vi~1CJ LL~:: LLlJ~n 1 Vi:i.l i11'1111J 
v v 

6lluit1'U L lJ'Um::u1'Uf111'Vl1~m11J?'il'1~'tJ1:: f1el'l.J !il1CJ 1'1111J?'iV1 Lelntl'CJ"il1 ni'l111Jf LL~ ::lJ 1::'1'1.Jm1ruL~1J 
Lrn::m111f.ll'1m 'Uf1tl'CJ "il1 f11'1111Jf.ll'1G1{1~'111~ zj~c;1~L'1~1l tl'Uel~1~L Vil.!1::'11J vl11 m!il'Vl1~L~tlf11 'Uf111 
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LLnuqi~1~fi~r1''U 1.1mrnJ 1 V11-:i LL~~?l1ll1'rn~~i1'U L'1 L~flni6Lui'uqim~L ~m~?lll~~~flv1-:ii1L ~\>jt:-J~ 
L'U?lm'UnTrnhY'W11~flci1-:i~n~m 1'W-:i1'Ui~tid ~1~ti1-ffm~u1'Um·rnn-Uqi~1L;a-:i?1~1-:i?1111°11P11ll 
Lb'U1fi~61Jfl'l Treffinger, Isaksen and DoNal (2000) zj,:i'lh~flfl'IJJ11ti 4 .ff'U!Plfl'U ~-:id 

~'U~ 1 ~'Uv11m1mi1h-Uqivn (Understanding the challenge) .ff'Ud~LLtlDt!J~1 
'1~1'1 fl'lv111 ~?lm'Um1ru-Uqim~ n1~'U~ilm1lJ-B'~ L '1'U1l1fl;ff 'U 1~ tJ~'Um~-:i~t>i' fl'l m 1 '11ntY'l.111'\J11 ll 

off m.J~~«-:i Lfl!Pl 1~ oW'111U.11-ff fll;J~ LL~~llfl'lDqj~1L'U~~1tJ1 ~lll.J fl'l LLtl flbLtl ~'\.h~ L~'U61Jfl'lDqj~1 
L ~fl 1 ~-Um~ti'Ullm L-H'Wm1ll«ll~'U661Jfl-:i~-:i~n1~'U~ 1 ~nu~-:i~l'i'fl-:i m11 ~m LL~~'W'111ru111rn1ll~ 

'\J 

L'UL~ rn ~~'1v-411Ul 1m'Ufl11LITTD tym \ii' 
.ff'U~ 2 .ff'U?1-r1-:iLL'W1fi~~~~1n~~1tJL'Ufl11LLn-Uru~1 (Generatino idea) ~'Ud~ 

v ~ '\J 

LL nu ru~1 '1~~ fl-:i11ll n'UL?l'UBLL 'U1V11-:i 1 'U m1 LL nu ru~Tvt~ 1 n~m ti15 L ll'U m1'1-:i L?l~ll 1 ~ Ln~ fl11ll~~ 
v v 

?1~1-:i?1111°1 '1~1'i'fl-:i 1 ~n~1mn~a?1llm1L ~a 1 ~~LLn-U ru~11~fi~ LL~~ LL?l~-:iaa n 1 'W~-:i~fi~11L tl'U 1 u1.~ 
'\J v 

'1~\>la-:i ti alJ-r'\JVl nm1llfi ~L-H'U LL~~'1 ~t>i'a-:i hJ:W m1'l.J1~ Lil'U m 1llfi~ L-H'U~ LL?! ~-:iaa fll..l 111 L U'U~'l~ 
' 

1m~~~a1lJ1~ L~11~'1~LU'Ufl11?ltl~~'Ufl11llfi~?1-r1-:i?1111°1 15m1LbtlDqj~1~L?l'UBBBflll1B1'1'1~ 
L tl'UlGfl11~ LLU ~fl 1 ~l]-J1?1'U h ~~BB1'1'1~ Ltl'Ufl11~ BtJB~'11 flfl11l..lfi~ LL '\J'\JL~llnLJl zj'l L 'U.ff 'U.Q''1 ~ 
L tl''Um1v11-:i1'UL tl'Uncil.J ~1lln'U1~~llm1llfi~ LL~~'1~ 1.m6m11 'Um1LLnurum~1'U1'UlJ1n~'1~ 

' v 

'1111'l.JL~flfl1-ff 

.ff'U~ 3 .ff'UL!Pl~tlllfl11Lvla'l111'l.J~m1'l.J~u~ (Preparing for action) 1'W.ff'Ud~LLtlDty~1 
'1~t>la-:i'W'111ru115LLnuqi~1~1-:i 1 ~1~L?l'Ua H ~a-:ia5rn ti11LL~~~16m1'1~l'i'a-:iv11L il'Wfl11fl~1-:i11 
L ~a 1~'l.J1~?1'1.Jt:-J~cl°1 L ~'1 ~'111U.!1l 1t>i'B'l~1iflll~fl~11 L vllJ L~l.JU 1'l L Yi fl'll 1m 1.ff ?ILJ'\J ?l'U'U fl11 

'\J ' 

LLtlDtu~1~'l nci11 '11fltY'U'1~1'i'a-:i:W fl11U1~LlJ'UVl1'lL~flfl~ L ~lJ1~?1l.J Lrn~ Ltl'U 1 'l.J1~m fl~?l~~'1~ 
v ' 

'1111 'l.J1-&''l.J~u~'1~'l LL~~fl11L tJu15m1~LL'l.J~ n 1~ll 1~ti'1~1'i'a-:i:Wm11 ~L ~\>jt:-J~ L 'Ufl11L~a ni6m1 

LbtlDqj~1 zj'llGfl11~L~BflB1'1'1~:iJ 1 15 ~~Bll1flfll1tT'U ~~BB1'1'1~Ltl'Ufl11t:-J?lllt:-J?l1'UlGfl11 
~1'l1 L~Ltlu15m1~~~'Un1~ 

.ffu~ 4 .ffu11-:iLLt:-J'ULL~1'l.J~'IJ1i1P11lJLL'U1fi~ (Planning your ap~roach) .ff'UdLlJ'U.ff'U~:iJ 
m1'111i6m11 'Wfl11LLn-U qi~1~1.~ L~ an 1.11. 'l.J~ m1't.J~'\J~'1~ ,:izj-:i 1 'W.ff 'Ud '1~\>la-:i:W fl11fl1'\J~mL~~ 
'l.J1~Li1'Un11fi~61JB'l!Pl'ULB'l~~a~L~tJ n11 Lllmflanil-B''W vY-:idL ~m lJ'Um1n1num~u1'Wm1V11-:i 
uqiqi1~~am~u1'Um1fi~61Ja-:i~ma-:i 1~ti~m1m~wun~-:ivi' fl'\1~ n~16 LL~~ Lmci-:i.LJ'al;J~~1-:i 1 

~~1 b tl'U~am1'1111. 'l.J1 m 'U fl11LLtlDtu~1 l~ aci1-:i:iJ'l.J1~~VJ6m~ :iJm1 n1n'IJ~'ULB'l61JU.1~fi~LbtlUru~1 v v 

~11~ULa-:ifi~'1~v11-:i1'WtT'Uaci1-:i h Vl'IJV11'Ufl11llfi~ L~ti1 nu LLt:-J'U~11-:i 1111L lJ'U 1 'l.J1~ L ~ti-:i 1~ m1ll 
'\J II I II I 

mm~?llJ61JB'lci'1~'\JoLJ'U~B'ULL~~16n11Vi L~ an 1 i 1~Ltl'U1'l.J\Pl1lJoLJ'U~B'Ui5m1LbtlDqj~1Vi1~L~Bfl 11 

11l..l 1 'l.J~'lfl11U1~ LlJ'1.Jfl11ll'11 L ~'1 l~tl fl111P111'1?1B'IJ.ff'U~B'Ufl11U~U~L 'U1~~11-:i fl11LbtlDty~111 
?llJ'\J1uJ~~ fl:iJoUB'\J fl~~fl'l~'1~\>l fl'lU-r'IJ'l.J1'l LLm 61J~~fl 1.l] Lrn~~ 11'1?1B'l.Jt:-J~ ~~fiffi~'11 flfl11LbtlD qj~1 

'\J 
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bbnilruV11b1i.:i1i1~1.:ilil'l'lf1 .. 
fl11-;ij~ fl'1 fff;ilJfl11b~tlU-jflW~f'l1 GWl'fl~ ti fl"li~'\JTU fl11 IMPROVE ~1lJtl'\J fl"li~'\J1Ufl11 

'U 

bbnUruV11b :a~ G'f1'1~G'f11~ V1lJ1t1~~ m1~~ii'1fWrn fl11b~CJu1'~b-U'u 1 ~tim~CJmii~fl11me:i'UTI m de:iV11 
u 'U 'U 

fa t1ti fl L~ t1UG'f ~1~ fl11lJ~bb'1~t!1fl11lJ-fl tl1 -ff ~1u~1 t1 ~me:i ~zj ~:W ri1ml.I~ b tl'u m 1-j'~~ b llu bb u 1 '\111~ 
'U 'U 'U 

tim~t1u:Wm1bL'1 m tl~t1ufl11lJ-jfl11lJ~~bb'1~~~V11ri1~e:i'UV1~e:i15m1 bbni:lruV11~LL~ fl~ 1~ 1 tl'11 flfl11 
'U u 

LLnuruV111~mii'11 tl zj~nm1lJV1'11fl'Vl'11mL'1~LL tl'1fl1 mj 1~ t1:Wiu~e:ium1-;ij'~ ii'1 m1lJfl11L~CJu~ 
u 'U ,, ,, 

7 -LJ'u~e:iu ~~ti 

iu~ 1 iut!wih~fl11l.lflV1liLL'1~vl1fl11lJL-iJ11'1UfYV11 (Introducing new concept 

and understanding the challenge: I) Llluiu~fl~U1LG'!Ue:J'\J~'\J'Vl~G1lJ~u5n'Ufl11l.lflV1li~'1~G'fe:JU 
LLntim~t1u 1~LLn v11e:iti1~ -iJe:il.1'1 uruV11 V1~e:iamum1ruuruV11 Lllu~u '11fli!u11'U11lJ-iJe:ilJ'1 

'IJ " " 'U 

~'1~Lfl~ 1~ ~'111UJ1-if Blj'1 bb'1~lJe:J~DfYV11l UV1'11tl 1 lJl.ll.le:J~ bbtlflLbtl~'lh~b~U"tl e:i~i:J fYV11 b ~e:J 1 ~ 
tim~tlUlJm Li1Ufl11lJG1lJ~UG"1Je:J~~~~n1VfU~ 1 ~n'\J~~~~e:J~fl111 ~Vf1 bb'1~~'111UJ1l1fl11lJTI u b~e:J~ 

'U 

1~~'1~t11m 1 m um1Lbni:lryV111~ 
iu~ 2 iuG'f~1~fl11lJ~Lb'1~'11tlfl11lJTIVflJb~t11iri1mlJ~btJUfl11-j'fi~Lb'1~'1~1~LLU1~~ 

'U 'I 'IJ 'IJ 

~Vl'11fl'V1'11CJ1Ufl11bbtlDfYV11 (Metacognitive questioning and generating idea: M) Llluiu~ 
1 ~tim~t1u1 i'U~'\J'V1~'1l.l~u5n'Ufl11l.ITI Vfli~'1~'1e:iU'11 fliu~e:iu~ 1 ma~1~ LL'1~'11tlfl11l.ITI V1liv1'1t1 

'U ' 'U 

~me:i~ 1~ CJij ri 1mit~ b -Uum 11'fi ~ b lJ mb u1'V11~ '11 fli!uti fl b ~CJun fl1'rn'1 m tl~ CJU fl11it~ f111it f\ ~ 
'U 'U 

b~ t11n'Um1it-fl V1li~1~a1tl bb'1~'1~<JIe:i~1liij m 1tl 1~ biiu f111 lJ~ ~ b i1u ~ bba ~ ~ e:i e:iflit 111 b llu~~~1 mvl' 
'U , 

Vf~e:i 1li1~ b 'Vl11~'1~ b llu fl11G'f tl~ ~Ufl11lJfl~'1~1~'111~ 15 fl11bbtlDfYV11~ bG'!Ue:Je:Je:J fll.11€11'1 '1~ b llu 

15m1~bL tl'1fl 1 Vfli'l.hauh Vf~e:Je:J1'1'1~L llum1~e:it1e:i~'11flfl11it~~LL'U'Ub~itn1vl' zj~1 uiud'1~b -Wu 

m1vi'1~1m lJufl~lJ ~lit ti'u1~~lJm1lJ~~ bb'1~'1~1m5m11 u m1 bbni:lruV11'11u1um fl~'1 ~t111 tl 
' u 

b~e:Jfll-ff 

iu~ 3 iut11 f111lJ1'1 tl1-ff~1u1~ CJL-ff ri1 ml.I~ b tl'u m 1-j'~~ b ~ e:it111 tl'1 fl11tln'IJ&i 
'U 'IJ 'IJ d.J 

(Practicing: P) b lluiu~tim~CJut11fl11itfl Vlli~1~-r'\J 1 tltl1~~fl~1 -ff n'Ui:ltyV11V1~e:iamum1ruutyV11 
1 Vfli 1~t1nri1mlJ~b-U'um1~~~b llmbu1'V11~ 11lJ~~tim~t1unm1bb'1 m tl~t1ub~t11ti''Um1ti1f111lJ-fl tl 

'U 'U 

1-tl~1u 1~CJniu~e:iu~~'1 
(1) im~~tll.lfl11L.yje:iti11tl~m1tl5'1J&i (Preparing for action) 1uiuil'~bbtlDfYV11 

'1~~e:i~~'111ru115bbnUtyV11~1~1 ~1vl'baue:i 11 <JI e:i~e:ifi'U1 t1l1Lb~'1~15m1'1~~ e:i~vi'1b tium1e:iti1~ 11 

b ~e:i 1~tl1~'1'\Je.J'1"11 L ~'1 ~'111ru1-.l1 ~ e:i~V11-iJe:ilJ '1e:i~11 b ~lJ L&ilJU1~ L ~e:iti1l.111 off ati'Uauu fl11 
" ' 

LLni:l ruV11~~ fl~11 '11 fli!u'1~ \Jle:i~:Wm1tl1~Liiu'V11~L~e:J fl~L VflJ1~'1lJLL'1~ L llu1 tl\~m fl~'1~~'1~ 
u ' 

'1111 tl1itJ5'1J&i'1~~ bb'1~fl11b llu15m1~bb tl'1fl 1 Vfli faCJ'1~\Jle:i~:Wm11 vi'b V1(9)e.J'11 Ufl11L~e:ifl15m1 
LLnUtyV11 zj~16m1~L~e:Jfle:l1'1'1~i1 1 15 Vf~e:Jl.11flfl11i!u Vf~e:JB1'1'1~Lllum1e.ial.le.J'11u15m1 
~1~~ 1vi'Lllu15m1~~~un1vl'm~'\J1um1fi~"tle:i~~me:i~1~CJnm1 m~Vftin~~Vln~~ n'115 Lb'1~ 
Lb Vf~~.ff e:Jit'1~ 1~ 1 ~'11 L UU~e:Jfl11U11 tJ1 m Ufl11LLnUty'V111~e:iti1~iJtJ1~~'Vlfiil1'Vl iim1n1 tl'\J~Ube:J~ 
"1JW~fi~LL~UruV11 ~11~me:i~~~'1~vi'1~1ui!ue:iti1~ 11 'Vl'\J'V11Ufl11lJ f\~ L~t11n'ULLe.iu~11~1111L llu 1 tl 

u 'U 
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1~ b -WcML~ m1m 'Vlll1::l.'UJ'lla-:i~1~'1J.ff 'U\91 B'Ubb"::15n1';i~b~an H' 1 ~ b'D'Ul 'IJ mll.ff 'U\91B'Ul5n1';i 

bbrlDt\J'Vl1~1~b~anH 
(2) .ff'U11-:JbL~'ULL~1'1Jiji1~\911llLL'U1fl~ (Planning your approach) i'U-d'bll'Ui'U~iJm1 

tl 115m1 L 'Un11 bbflD t\)'\111~1~ L~fl n 1 n 'IJ rj m1'1Jiju~'1'1-:izj-:i1 'U.ff 'U-d' '1::~a-:ii1m 1f11'1J \1ll bb"::'IJ1:: biJ'U 

m1fi~'llB-:J\9l'Uba-:JV11a~L~CJffJ1 Lll\9111°1BffUotl'U ~-:i-d'L~mll'Llm1n1n'Un1::'1J1'Um1vn-:i'llq]q]1'Vl1a 
m::'IJ'mm1fi~'lla-:J\9l'ULB-:i 1~vi1m1\911::'Vl'unii-:il1n'1j:: n"15 bL"::LL V1ci-:i-if a~"~1-:i i ~"il1L U'U~am1 
u1 \ 'IJ1 m 'Un11LbflDtu'V11 l~a~1-:iiJ'IJ1::~'VlBi11l'I i1 m1n1 tl'IJ\91'\.JbfJ-:J'llW~fl~ bLrlU ru'\111 {11\91'\.JLB-:J ., ., '\J 

fi~'1::v11-:i1'UtT'Llmh-:i11 'Vl'IJ'Vl1'Ul°111llfl~ LMv1n'IJLb~'U~11-:i 1111 L U'Ul 'IJ\~b'Vlv-:i1~ l°111m V1ll1::'1ll 

'lla-:ici'1~'1J.ff'U\91B'ULL"::1ifo11~L~an 1 i 1~bU'U 1'1J\911lli'U\91B'UlTin11LLnuq]V11vit~b~an1111ll 1 'l.Jii-:i 

n 11'\.J 1:: LiJ'U1°111ll'11L~'11~CJn11 \9111 '1'1 fl'IJ ~'U\9lfl'U m 1'\.J ijiJ~1'U1::V111-:im1LbtlUq]Vl1l1'1ll\j1 ru'VI~ a 

i1-if a'IJ nwfo-:i~'1::vi'e:i-:i'IJ fo'IJ1-:i LLm 'll'Vl~f.l hJ LL"::\9111'1'1B'IJ~" "'l'l-5~1~ '11 n m1 LLnuruV11 , ., 

.ff'U~ 4 .ff'U'Vl'IJ'Vl1'ULL"::Lbm'll-iff.l~~l'l"1~Lb"::~'IJ'1111°1 (Reviewing and reducing 

Difficulties: R) L U'U.ff 'U~b tl''U 1 ~um ~CJ'U 1v1i1m1lJa-:i~a'U n"''IJ 1'1JVi'111w1'Vl'IJ'Vl1'Uii-:iia~~l'I"1~ Lrn:: 

~'IJ'1111°1~1-:i i 11llii-:iLll~ 1am'11~tim~v'Lli1m1'1J-rrnLn-if a~~Y1m~~l'l'IJ 1 'Ll.ff 'U~ 3 

.ff'U~ 5 .ff'U'1U'IJ'1'4'UL~tim~CJ'Ubfl~l°111ll1B'Ui (Obtaining mastery: 0) LU'U.ff'U~ 
1°111 ~m1ll'li1v b'Vl~atim~v'Ll1 ~'IJ11" mll bD 1'Vlll1 vm1 b~CJ'U{~11-:i111~vm Plv-if a~~Y1"1~V11f.l 

'\J , '\J 

f.lU'1111°1'11n.ff'U~ 4 LU'ULL'U1'Vl1-:JL'Um1'1i1mV1~a , 
.ff'U~ 6 .ff'U\9111'1'1f.l'IJ~"fl11b~CJ'U~ (Verification: V) bU'U.ff'U~l°11\9111'1'1fl'Uf111lJ{ 

'\J '\J '\J 

m1mi1hLMv1n'Um1lJn Vlli'lJB-:itim~v'U 1~vmPi'vi6m1~V1"1nV1"1v Loii'U m1mll\91B'IJ m1 
'\J 

~-:i Ln\91 m1\9111'1 L'IJ-:J1'U fl11'Vl~'1f.l'IJ 11llii-:i 1 ~tim~CJ'UlJn11\9111'1'1B'IJl°111ll~l°111llL i1 h'lla-:J\91'\.Jba-:i 
'\J• 

.ff 'U~ 1 .ff m ~Bu-rrnLnm1ll L i1 h~f1"1~ Ll°l~BmL":: L ~lll'l'U m 1lln 'Vlli 
'\J '\J 

(Enrichment: E) L U'U.ff 'U~l°11 L ~1°111ll'li1 m Vl~f.ltim~CJ'U~i1 u ruV11'Vl1-:J n11L~CJ 'U{ 1~ vii '111 w1 '11 n ~" 
'\J ., '\J 

m1\9111'1'1f.l'IJ~" m1L~CJ'UTI 'U.ff 'U~ 6 '11 ntT'Ui1m11 ~-ff all"Ua'U mi"Un'Utim~v'U L ~a 1-Htim~v'U 
'\J '\J 

'VI 11 'Uii-:i•ifo~ mm 1~ Lb"~~ -:J~~ a-:i'IJ-r'IJ'IJ 1-:J LLm 'lJ '11 Vl-r'IJ Un L ~CJ 'U~i1i fJ ~~YI" 1~'VI1-:J fl11 b~ CJ'U , 
1°11'\.J-r'U Lbrll°111ll L-if 1 h~1i:Ji6m1~1-:J j ~ b'Vlll1~'1ll 

'\J 

1.5.5 m':i"5'~n~m':i1.1m·n'ia'U~Lb'U'U'l.Jn~ 
'II 

fl11~~fi'1 n11ll fl11b~CJ'U{LL 'IJ'IJU n~ VllJ1CJii-:i fl11'1f.l'U~e'.JL~CJ'Ub~CJ'U{ '\.Jn,j'~ fl'1 n11ll 
~ ~ ~ dJ 

fl11L~CJ'U\911lJ~e'.i'1fJ'U1~ b\9l~Clll n11'1fl'U 11 LL"~'IJ11 nnfJ~1 'ULb~'Un11~ ~ fl11L~CJ'U{~e'.Ji~CJ 1~'1{1-:i:ff 'U 
~ dJ ~ ~ ~ 

zj,:iL ll'Um1'1B'ULL'IJ'IJ'IJ11mv'IJ1~nf.l'IJ~f.l~'U i LL"~ 1 ~~ L~CJ'Uvl1n'1m1ll5'U i \911ll1°111llb Vlll1~'1ll 
i1 3 .ff'U ~a .ffm!1b-ii'1~'1J'Vlb~CJ'U .ff'\.J~1blJ'Un11'1B'U Lb"::.ff'U'11'\.J 

'\J , 

1.5.6 fl111.1i;111.11':it1 l'Um':il\1L \II~~~ l'Llm':iLLm~viduru\111vi1~f1 wl'!A1i;1~{ . ~ 

1°111lJ'11lJ11t11 'U m11 ~ b Vl\91~"1 'U m1 Lbm '1'Vl tlu ruV11'V11-:i fl ru\91 ia11 l.'1\91 { 'Vlll1 v ii-:i , ., 

m1l.ll.'111.n 1t1'lla-:itim ~CJ'U 1 'Um1fi~V11a\91 ~n\911fJ-:iV11 L Vl\91~" L ~a-Yi'111w1 LL 'U1'Vl1-:i 1'Lln11 LLm '1'Vl ~ , 

Ufll'Vl1'Vl1-:Jl°lN\91P11'1\91{1~vmPi'v a-:i iti'IJ1~ nf.l'IJ-«'U~1'U~1-:i i b '!i'U m1'1-:i Ln\91 1°111lliLrn~'IJ1::'1'1J m1cl 

b~ll zj-:Jl°111ll'11ll11t11 'Um11 ~L VIV)~" 1'Un11LLm'1'VltlUqJVl1-d'1~1v1'11 mL 'IJ'Ul ~1°111ll'11ll11t11 'U m11 ~ 
L Vl\91~" 1 'Llm1LLm'1'VltluruV11'Vl1-:iflru\9lia11'1\9l{~e'.Ji :5'vl.'1~1-:i~'U 1~v1 Lf111::"1'11n 4 ~1'\.J 'IJ1::na'IJ~1v 

, "' '\J 
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,, 
11t.1'1~bBt.1V1 ~.:ii1 

1.5.6.1 m 1v\'1f111m-D 1 h-U ruvn 1, ll'Um 1lH'l1l.J11tl'llfl'l tl'm~m.Jzj .:iu fl fl~.:i~'Li ru1111 
" " 

~ei-:in1'rn11'U 1,1,'1~~-:i~hV1tln1111'U~1m~t:in~ei-:im'Ut1-ru?1J.J'U1ru ilm1eJ'1-:iB-:i~t:in~ei-:ibb'1::b?1'Uei 
~ ~ ~ 

bb 'U1fi~LJ1::flfl'U fl11~~~'U liJfl~ 1.:J ?ll.J b vtvi?ll.Jt:-J'1 
' 

1.5.6.2 fl1111'l LLt:-J'Ufl11 LLtlU t1JVl1 L U'U fl11l.J?l1l.J11t\'llfl.:Jtl' flL~t.J'U~Ufl flfl11l.J~l.J~'UG 
1~ 11111-:i.LJ fll.Jfl~ n 1Vl'U VI 1 ~ L\,'1 ~~ .:i~!Ji' eJ'l fl11Vl1 \,Lfl ~UflfllG fl11\,LflU rum 1~ti fl!Ji' fl'lfl1Utl1'U?ll.J'U 1u1 iJ fl11 

'U v 'U 'I.I 

a~'l'Y1ti m f]'ll,Lfl~ L?l'Ufl LL 'U1fiVIU1~flflU fl11~Vl~'U 1-:ufl~l'l?ll.J \, vtvi?ll.Jt:-J'1 
~ ' 

1.5.6.3 fl11~1 Ltl'Ufl11Vlll.JLLt:-J'U L U'Ufl11l.J?l1l.J11t:1'1Jel'ltl'flL~t.J'U~ bLG'I ~-:ii5 fl11LLtlUtyV11 

~iJfl11l.J~l.J~'UGn'U fl~1'liJL vtvit:-J'1 1~ti fl~fl'l fl1Utl1'U?ll.JU1 tULL'1~ f'l1vieiutin~ fl'l 
, 'U 'U 'U 

1.5 .6.4 m 1vi11-:u?1 flUfOl1vi flU L U'Ufl11l.J?l1l.J11 t\'ll fl.:Jtl' fl L~t.J'U~L\,?I V1.:ii6vi11-:u ?lflU fOl 1 vi flU 

1~~1t.1i6n11~tin~ei.:i?11LJ1~fl1ut11'U?1l.Ju1u1 
~ ' ~ 

1.5. 7 1'1'Vlai1ruvnvn:iflw~A1~lJ11 vtl.J1t.1~-:i ?1m'Um1ruvt~ei-ilflfl11l.JL ~.:iu11t.11t.1~LMt.11 nu ., 
'11'U1'UVI~eJU11.J 1 W zj'l 1iJ1~ LL?! VI 'l \,fl ~fl 'l Vll.J 1 tJ ~VI fl1:: vl1'Vl1'lflriJviPl1?Ivi1l '\XL ~'U er L ~t.J 'U1iJ 

~ 

?11l.J11f;\Vf1 f0l1viflU1~Vi''U VI ~fl .:i 1ifl11l.J'V'lt.l1tJ1l.JLL'1~tl'1fl11 l.J{ Vi' fl~:: LJ 1~?IUfl11u1 vi '1 fl Vl-:U'U 
~ 

m~U1'Ufl11'V11'lf1Wviia!1?1vi{~L Vll.Jl~?ll.JL ~fl 1m~l.l1~.:if11 vi flU 

1.5.8 fl1111oW-ll'Wvl'1~vn1':it~V'UflW~A1~{;1{ Vll.J1t.Ji1'l 1~vi'um1l.J{~n~~ zj'U'llflU LL'1:: 
~ 

n fl 11 l.J ?I 'II 'lJ fl .:i ,r fl L ~ tJ 'U 1'Ufl11~1 l.J u n ir~ n -:u fl 11l.Jfl11 "~ t.1 'U {fl ru vi ia11"'vi{1VItJ1ifl1~u1'Ufl11 
' ;..J ~ 

IMPROVE ~11.J num~U1'U fl11 LLtlD tyvt1 b ~.:i?1{1.:i ?111~ L~fl'l G'll.JU~'lleJ'lL'1'llt.1nn1~-:i ~1~ 1m~ tJ 

LLUU?lflUt:11l.Jf111l.J~.:ivrnhil~fl~W~LlJ'Ul.J1Vl11U1~l.J1Wfl1 (Rating Scale) 5 1~vi'u ~~i~t.1 
" 

?1{1.:i;'U 

1.6 t11::1v11ilvifl1~11'1::1~iu 
1.6.1 iJ m ~t.J'U~hi'f'U fl11~~ n-:u fl11l.Jfl11 L~t.1'U{1V1t.11i m~U1'U fl11 IMPROVE ~11.J n'U 

~ 

m::'U1'Ufl11 bbtlUruvt1L ~'l ?1{1.:i?111f'i' ilfl11J.JG'l1J.J1'rn L 'Ufl11 L ~ L vtvit:-J~ L 'U fl11LLm ~'VlcJU tuVl1'Vl1'l 
" ' " ' ,, 

q, 6'.ir:::::il ~ 

fl ruviP11G'lvi1'VlG'l'l'll'U 
~ 

1.6.2 fl1 LL'1 ::er LM t.11-Dfl.:i 1~ LL 'U 1'V11 'l LM t.11 nu fl11~VI n-:u fl11l.Jfl11 L~ t.1'UnV1t.11 oHm::U1'Ufl11 
~ ~ ~ 

IMPROVE ~11.J nu fl1~U1'Ufl11 LLtlUruvt1L ~-:i?1{1.:i?111f'l L ~fl~lill'U1fl11~VI fl11 L~t.1'U{f1ruviP11?1vifl~iJ 
" ~ 

LJ1:: ~'Vl5i11'V'lLL'1 ~v\'11 ~ LflV1LJ1dt.1'1lti?1 'l?IVI nu~\,~ t.l'U 
~ ' ~ 

1.6.3 fl1LL~::~LMt.11oUfl'l 1~ \,L 'U1'Vl1'l LMt.11 nu fl11~1ill'U1fl11l.J?l1l.J11f;l 1 'Ufl111 ~L vtvit:-J'11 'Ufl11 
~ ~ ' 

LL m '1 'Vl cl i:J ruvt1'V11 'l fl ruvi Pl1 ?I vi { 
" 



d 
U'Vl'VI 2 

fl11l~tl L~eNr:.Jft'l.leN fl11~vin"ilfl11lJfl11L~tl'UTivi ti 1 ~m~U1'Ufl11 IMPROVE ~1lJtltJfl1~U1'Ufl11 
'IJ 

LLtlDill'Vl1 L ;a-:i'1~1-:J '111f'i~:jji;] flf111lJ'11lJ11~ 1'Ufl111~L'Vll'lr:.Jft1 'U fl11 LLm "il'Vl Jij ill'Vl1'V11-:Jf!Wl'l 1'11'11'!{ ,, ' ,, 

L~fl-:J '1lJD~'IJ f]-:J Lft'IJ ti fl n1 ~-:J'l.ltl-:Jtl' m~t1'U.ff 'U~6tllJ Pi fl~1U~ 2 ~1~ti1vi'Pi fl~1 Ltlfl '111 LL ft ~-:i 1'Ul ~ti 
'IJ • 

~L~t11-i!t1-:i 11i'-:i11t1ft~Lat1vil'!1lJ~1-lJt1~t11 tJO 
2.1 m~U1'Ufl11 IMPROVE 

2.1.1 LL'U1flviLLft~'Vl'l~nvhritJ1-i!t1-:inum~u1'Ufl11 IMPROVE 
,, 

2.1.2 oU'Ul'lfl'U'l.lfl-:Jfl1~U1'Ufl11 IMPROVE 

2.1.3 U'VltJ 1 'Vl~'HL'1~'U'Vl'U1'V1U fl L~ tl'U 1'Ufl11-;ij vi fl\] m111fl11L~tJ'LI11vi tJ m ~'U 1'U fl 11 
'IJ 'IJ 

IMPROVE 

2.2 flWU1'U fl11LLtlDqj'Vl1 L ;a,:i '1~1-:J'111f'i 

2.2.1 ri11lJ'1lJ~'Ufi'l.lt1-:JF111lJ'11lJ11~ 1 'Ufl11LLtlDqj'Vl1tlUF111l.lflvi'1~1-:i'111f'i 

2.2.2 fl11lJ'VllJ1tl'l.ltl-:J fl11LLtlDqj'Vl1L ;a-:i?1~1-:i'111f'i 

2.2.3 m~U1'Ufl11LLtlDqj'Vl1L;a-:J'1~1-:J'111f'i 

2.3 m~U1'Ufl11 IMPROVE ~1lJtlUfl11LLFlDqj'V11L;a-:i'111-:i'111f'l 

2.3.1 F111lJ'VllJ1tl'l.lfl-:Jfl1~U1'Ufl11 IMPROVE ~1lJtlUfl11LLtlDqj'Vl1L~-:i'111-:i'111f'i 

2.3.2 ~'Ul'lfl'U'l.lfl-:Jfl1~U1'Ufl11 IMPROVE ~1lJtlUfl11LLtlDqj'Vl1L~-:i'11'1-:i'111f'i 
2.3.3 U'VltJ 1'Vlfl1 LL ft ~U'VltJ1'Vl'!J flL ~ti 'U1 'U fl11~ vi fi "iJ fl11lJ fl11 L ~ tl'U rt vi ti fl1~U 1'Ufl11 

'IJ 'IJ 

IMPROVE ~1lJtltlfl11LLtlDqj'Vl1L~-:J'1~1-:i'111f'i 

2.4 h'Vltli'JqiV11rirul'!l'11'1!'1{ 

2.4.1 ri11lJV1lJ1 t1'1.lt1-:i h'Vltli'JqiV11rirul'll'11'1!'1{ 

2.4.2 tJ1~Lfl'Vl'l.lt1-:i h'Vltli1qiV11rirul'!l'11'11'!{ 

2.5 fl11lJ'11lJ11~ 1 'Ufl111 ~L 'Vll'Jr;.Jft 1 'Ufl11LLm"il'Vltli1ru'V11'V11-:JflW1'11'11'11'!{ ' ,, 
2.5.1 fl11lJLU'U:IJ1'1.1B-:Jfl111 ~L 'Vll'lr:.Jft 

' 
2.5.2 fl11:1J'Vl:IJ1tJLLft~fl11:1J'11f'i'ru'l.ltJ-:ifl111 ~L 'Vll'lr:.Jft 

,, ' 
2.5.3 ~n~ru~m11~L'Vll'lr:.Jft 

' 

2.5.5 LL 'U1'V11-:Jfl11~\Pll'U1fl11:1J'11lJ11~ 1 'Llfl111 ~L 'VII'! r:.Jft'V11-:Jf!Wl'll'11'11'!{ 
' 

2.6 ri11:1.1~-:ivrn h 1 'Ufl11L~tl'U 

2.6.1 Fl11:1J'Vl:IJ1tl'l.lfl-:Jfl11:1J~-:J'V'jf) h 
2.6.2 LL'U1flvi'Vlt]~~L~tl1tltJf111:1J~-:J'V'ltl 1"iJ 



.c::lt,QJ qQ v 
2. 7 \l1'U1'1t.l'Vlbflt.11'lJfl\j 

2.7.1 \l1'U1~t.i1'ULJ';i~b'V1131 

2. 7.2 \l1'U1~tJ~1\l'lh~b 'V1131 

2.1 n'i:'lJ1'1J n1'i I MP ROVE 

2.1.1 LL 'IJ1flflLL":'Vlq'ttnvhna1'tit1.:inun'i:'lJ1'1Jn1'i IMPROVE 
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m~U1'Ufl 1-;i IMPROVE b tJ 'U m~u1'Ufl1 ';ii.'rn'U~ih1 fl ~1'1.Jl.11 '11fl'Vl(]~i]V'lvpJtyty1 
(Social cognition) zj\j b ll'U'Vl~~i]~ bM t.11.ff a'l nub "1111111'11t.1 ~1'U'lleJ\lll'4~tl bb'1~'Vl~~i] n 1';if~vi 
(Metacogn ition) zj\j b U'IJ'Vlf1~n~ bM m-ila\l nu fl 1';i\9l';i~VIU fl~ bb'1 ~ fl1U fill m~U1'U fl 1 ';i~~vi'1JeJ\lU fl fl'1 .. , d.J 'U , 'U 'I 

m~U1'Ufl1-;i IMPROVE ~WJ'Ul~'ULvit.1 Mevarech and Kramarski (1997) m~U1'Ufl1-;i IMPROVE 

lJ1';ij1fl~1eYn~';ibb 'jfl'lJeJ\lzja'11~u~'U\9leJ'U 1 'l.Jfl1'j~~ n'1m';il.Jfl1'j b~tJ'U~ b lJ'U15m'j(,'(eJ'l.Jb ~a 1 ~i!m~t.1'1.J 
'U 

bnvifl11mau~ (mastery) 1 'Ub-da1111~b~t.1'U b u'U1 ~i!m~t.1'1.J(,'(~1'lm1l.l~ bb'1~'l11fl11l.ln illi'l1'U tvit.1 
'U 'U 'U 

miai't.1 ~1fl1l.l~ b U'U fl1'j~~~ bb'1 ~ fl1 'j b~ tJ'U ~~1l.l n'U ii fl1'j'l.J 'j~ blJ'U m 1l.l~m 1l.l b off 11 '1~\Plm vi bf!~ eJ'U bb'1 ~ 
'U 'U 'U 

1 ~-ff all'1ila'Un~rnbntl'm~t.1'U~1111~ui!n b~t.1'1.J~ij fl11l.lb off 1 h b-da1111~ti n~a'l'1~ijfl1 'jb ~llV'l'Ufl11llTI ~ 
'U 'U '\J 'U 

b -if 1 hm n ~'l~'U ~ 1111~u 11 n b~t.1'U~boff11 '1 fl '11 ~ bfl ~ a'U '1~ijn1-;i bbm '1J -if au n V'I~ a\l 111~ a.ff a~ viV1'11 vi 

'V11\lfl1';ib~t.l'U 1m-da1111~b~t.1'U ij111~flfl1';i~11°i'ru 3 'l.J-;j~fl1'j ~a 'l.J-;j~fl1';ibb';ifl bU'Ufl1';i1~~b~tJ'IJ(,'(~1\l 
., 'U 

m1l.l~bb'1~'l11fl11l.ln LJ1 off ~1 t.1\91'1.Jbfl\j tvi t.1miai't.1~1ml.l~b u'Um';i~~vi 'l.J-;j~fl1'j~i,'fa\l b U'Ufl1'j(,'(~1\l 
'U 'U 'U 

m 1l.l~~ 1'1.J fl1 'j bbnu ru1111 n~l.l bb'1 ~'l.J 'j~ n 1';i~i,'f 1lJ b U'U fl1 ';im1'1 (,'(eJU-iJ a~ viV'l'11 vi bb'1~ fl1';i1 ~oif al.1'1 
'U llJ 1 'U 

ii fl'U fl~U b ~fl 1 ~ ~ b ~t.I 'U'Vl';i1U -if fl~ viV'! '11 ~ bb'1 ~~\j~ ~fl \j LJ-ru'l.J 'j \j bbm 'lJ tvi tJ bb~ '1 ~VI fl fl fl1 ';i~1'U 
'U ' ' ,, 

d. Cl.JV' .ell I.IV Vd. 

lJ\Pl11lJ(,'(lJV'l'U5bb'1~ bflt.11'1Jfl\j fl'U vi\l'U 

( 1) 111tl flfl1'j'l.J'j~ fl1';ibb 'jfl fl1'j1 ~~ b~t.1'1.J(,'(~1\lfl11ll ~ bb'1~'l11 fl11 lln LJ1 i ~1 t.1 \91'1.JbeJ\l fat.1 
'U 'U 'U 

Cl.I 0 d. v 11.::::t. 

fl1Plt.lfl1t11lJ'Vlb'U'Ufl1'j';iflvi 
'U 

VI~ fl fl1 'jd '1~bU'U1 ~,r flb~ t.l'Ub~ t.l'Unvi tJ 1 in'1 fl'j'jlJ~ b U'U fl1 ';i~~ vi zj \j b iJ 'U fl '1 m 'jlJ 
'U 'U 

fl1 ';i b~tJ'U~~1~i!m~t.1'U!lnm';i~~vi1 'U'llru~b~t.1'U~L deJ11111111lJ Lrn~i11fl11l.ITI 111lJ1 LJ1 i'lTU 1vit.1miai't.1 
'U 'U 'U 'U 

~1fl1l.l~b U'U fl1'j~~vi brn~ b ll'U n'1 m';il.l~ b U'U fl1'j~~vilJ'l b U'U 1 ~i!m~t.1mfivifl11m au~ tvi t.1~1ml.l 
'U 'U " 'U 

~bU'l.Jfl1'j~~vi'l.J-;i~flau~1t.1 4 tln~ru~~a ,, 
(1.1) ~1mll1~v11fl11m-if1h (comprehension questions) 111mt.1ii'l~1ml.l~fl1l.l 

tin b~t.1'1.J 1 ~n1 nufl11l.l~vi'1Ja'l\9l'UbeJ'l b ~av11fl11llb-if1 hu~u'Vl~~l.l~'U5nu fl11lJTI 111lJ1 LJ1 i'l1'U 
'U 

';ill.I ii'l ~1mlJ~t11lJ1~n1Vl'Uvi b ii 1VllJ1CJfl1 ';i b~ CJ'U~ ~1fl~1\j~1t11lJ b ~'U u ru Vl1 b~ t.11 nu fl~ 1 'j ,, ., 

fl11lJVll.11CJ'lleJ\l ... ~aa~h tit.11l.l'IJa-:i ... ~eJa~h 1~i!m~CJ'UeJ5u1t.1uqi1111ml.lm1moff1h 

'1JeJ\l\9l'ULm ll t 'Uvi'P1i1111tlnm';i'V11\lflru\9ll311i,'f \91{'1JeJ-:iuqimd~aa~ h L ll'U~'U 
(1.2) ~1fl1ll1~bzjfllJLCJ\lfl11l.lf (connection questions) 111mt.1ii-:i ~1t11lJ~t11lJ 

i!m~CJ'U 1 ~ijfl1';irl1nU\Pl11lJ~vi'lJeJ\j(9)'1.Jbfl\j b ~m zjfllJ LCJ\lfl11lJ~ bb'1~U';i~(,'(U fl1WJL~l.lm 1 m 'l.Jfl1'j(,'(~1\l 
'U 

m1l.lfl 111lJ 111~an1111'Uvibb'U1'V11-:i1 'Ufl1';i'l11m1l.lfl LJ1m 'Ufl1';ibbnuqim ~1a~1-:i~1ml.l L ~'U a~ h~a 
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fl11 l.JL VlijffULL(;l:::fl11lJ LL(;l fll'i1'l'1Jel'lU fiJVl1 L~l.J tl'IJU ruV111 Vlli tl'm~tJ'U~el?f11oLJel?fTU1 'Ufl11LLrlU fiJVl1 
II.I v , " 

1 V11Jel~1..:ib Lll'Ut>i''U 

(1.3) r\'1mlJ1~11..:iLLi:.J'U (strategic questions) Vlll1tltl-:J r\'1ml.l~ml.ltl'm~t1'U1~ij 
fl1 'Hl1 tl'IJ fl11l.Jfi ~'1lel-'.J (;l'IJLel-'.J L ~elrl1Vl'U ~LL 'U 1Vl1-'.J 1 'U fl11?1{1-:im1l.J{ LLi;'1:::?11tJm1lJ{ Vl~el LL 'U1Vl1-'.J 

'U ' 'U 

1 'UflT~i11fl11lJ-n t11i-:i1'U ~1el~1-:ir11ml.J L-tl'U el::: 11~elfl(;llGVl~el~1LL Vl'UV11-:ifl11l.Jfi~~"'1m1i;i 1m 'U 
'U 

fl11~1 L iJ'Ufl11LLrlUqjVl1 el::: 11~elfl(;llG1 'Ufl11LLnU qjVl1LLi;'l:::v'h 1l.J~-'.JL~elfl 1 ifli;:i15tT'U v'h 1l.Jfl(;llGd 

;ij,:i L Vlm:::?tl.J~?f~ 1 'W fl11 u.nuruV11 u fl L~t1'U?11m 1i;i ~~1:::uu'1lel-:ioLJellJ(;'IL ~el 1m'Ufl11LLnuruV111vi' 
, v 'U QI 

el~1-'.J 11 um~mJnLLi:.J'Ufl11~1LiJ'Ufl11LLrlUqjV11el~1-'.J 11 LU'Ut>i''U 

(1.4) r\'1mlJ1~?t:::vi'el'Ui:.J(;lfl11tJlju~ (reflection questions) V1mt1il-:i F\'1ml.l~ 
t:nlJUfl L~tl'U 1~ijm1ri'1 nu fl11l.J fi~'11el-:J(;l'IJLeJ-:J L ~el 1 ~mT'il?f el'U fl11l.Jt1 flt>! el-'.l'1lel-'.lfn 1l.Jn V1lJ~?11tJ 

'U 'U ' 

Vl~elfl11l.Jf;1fl~el-'.l'11el-'.J LL 'U1Vl1-'.l 1 'U fl11i11fl11l.J TI tl1 iLLrlUfiJVl1 ~1 el~1-:if\'1 ml.l L -tl'U um~tJ'UL oLJ1h1 'U 
'U 'U "' 

lGfl 11 LLrlU ru Vl1VI ~el 11J 15fl11 u.nu ru Vl1LL(;l:::rl1(;1el'IJ~1vi'"iJ1flfl11 LLrlU ru Vl1 ?f l.J L Vl(;l ?f l.J i:.J i;:i Vl~el 11J 
" II.I Ill 'I 

U fl L ~ tl'Uij15 fl11 LLnU fiJVl1 ~'U~ LL(;l flvl 1-'.l 'U elfl L Vl{j el"il 1 fllG~1 i LLnU fiJV11L~l.JVl~el11J f\'1 (;lel'IJ~1vi' 
"' "' 

L Vll.J1 :::?f l.JVl~el 11J el::: 11~el~-'.l~ tJ 1fl1'Wfl11LLnU qjVl1 U fl L ~ tJ'U ?f 1l.J 11t1 (;111 "il ?tel 'IJ r\'1(;1el'IJ1vi' el~ 1-:J 11 

L U'U t>i''U 

(2) V1'1flm1tJ1::: m1~?1el-:i L lJ'U m1?1{1-:im1l.l{~ 1'U m1LLnuruV11 L ll'Ufl ~l.J V1'1flfl11-d 
'U "' ' 

L U'U 1 ~um~tJ'UijtJlj~uw'U6~1l.ln'U (peer interaction) 1 'Wfl11~~ fl"ilfl11l.Jfl11 L~tJ'Ui u m~tJ'U"il::: 1vi' 

L~fm{11llnm-lJ'Ufl~llV1~el~ i!m~tJ'Lln flTrni;:i m tJ~ tJ'Um 1l.J{;-:i nmL'1::: n'U 1 'Wfl ~ll 
'U 'I 'U 'U 'I 

fl 11L~tl'U n~ tJ 1im:::'IJ1'Ufl11fl ~l.Jij fl11l.J '11flru1'Ufl11?1 {1,:i lfl1-:J?f {1-:iV11-:J fl11l.J { 
'U , QI 'U 

(knowledge construction) zj,:iLlJ'Um:::'IJ1'Ufl11.ll1~1'LlV11-'.lUqjqj1~~fl~11~?flJ\j1fl!L~tJ~L~tJ'Ll 
I ct 0 QJ I d I.I C::. t( .c:!A. !Jc::i,. ..::ii QJ .c:t 

m:::'IJTU fl11fl(;ll.J"i]-'.J?f1 flfij(;l elfl11L1tl'U1flfll(;lfl11?f (;11 L 'Uel-'.l"il1fl m1mL~lJVlVl"'1 flVl(;l1tJ'11el-:J'Unb1tl'U 
, " 'U 'U 

1'Ufl~l.Jflel1 ~ Lfl ~tJ 1::: ltJ"l!tl tl'U fl 11L ~tJ 'U -fl 'U fl ~l.J ~el tJ U fl L ~tJ 'U?f 1lJ11i;iiJ 1 fl11l.J {~ (;l'Ulel-'.J ijl.J 1 
'I 'U 'I 'U 

LL'1fl L tJ~ tJ'UL~tJ'U{ vl1 fl11l.J L oLJ1 h fl11lJ~lJ~'UG'11el-'.J lfl1-:J?f{1-:i1:::V111-:im1l.Jn VlliLL'1:::m1lJ{L~llll11 i 
'U 'U 'U 

1 'Wfl11lLfl11:::v1urum LLi;'l:::L U~tl'Ub VitJ'Ufl11lJL Vl~el'ULL'1:::fl11l.JLL(;l flvl1-:J1:::Vll1-'.JUfiJV111 V1lJLL'1:::UruV11 
"' "' "' ' .c:::t, .<::II I.I I.I 

L~lJVlLfltJLLfll.11 LLi;'l1 

(3) V1'1flm1tJ1::: m1~ ?f 1l.l L lJ'U fl 11 m1"il?f el'UoLJ el~ ~~'11~LLi;:i:::fl111 ~oLJelll ffU el 'U fl '1 u 
'U 

L ~el 1 ~~L~tJ'UV111'1.JoLJel~~~(;l1~ LLi;'1:::~-:i~t>lmtJfotJ1-:iLLm '11 
'U ' 

V1'1 flm1d L U'U m 1m1"il ?f el'U m1l.l{fl11l.l L .LJ1 h L delV11~ L~tJ'U{ ij fl 11m1 "il?f el'Um 1ll 
'U 'U 

L oLJ1 h~fl(;ll~Lfl~el'U (;111"il?fel'UoLJel~~~(;l1~ 1 ~oLJellJ'1Uel'Ufl'1'1.Jn'IJUm~tJ'UL ~el 1 ~u m~tJ'UV111'1.Jtl-'.J~-'.J~ 
'U • 

v111vi' oiJ'elufl~~el-:i 11l.Ji;1'l1im1u.m '11oLJel~~~i;:i1~LLi;:i:::nm1L ~l.J~'Um1l.Jn ~nuum~t1'U 
'U 'U 

fl11(;111"il?f el'UoLJel~ ~~i;:i1~ LLi;:i::: 1 ~oiJ'mrnuel'U fl'1'1.J nuu rn ~tJ'U m "iJv\'11~ tJ fl 11 
'U 

(;111"il?f el'UoLJel~~~(;l1~vl1 tlfl1'1.J L~tl'U Vl~elvl1 tJ 'IJVlL~tJ'U'11 el-'.J LLvli;'I :::m.11t1 fl11 L~tJ'U{ u m~tJ'U"il::: 1vi'1'u 
'U 

fl11Vl~?fel'U 1~tJ1ifl11l~fl11lJ{V1'1 fl'11 m LLvl i;:i:::VILJ1tl zj,:i"iJ:::LL u-:ium~tJ'Uelelnb U'U?fel-'.J fl~l.J ~el fl~l.J~li 
'U ' ' 

fl11l.JL on1h1 m del'Vllf;)fl~el'l LL~'J tl'Ufl~l.J~fl111vi'fo fl11LLm '11 ;'l fl~ll~1ifl11l.JL on1h~LL~'Jn"il:::1vi'-ru 
'U ' ' 

fl11L ~l.J~'Ufl11l.Jn ~l.J1fl~'U ci1'Ufl~l.J~EJ'-:i1im1m .LJ1 hfli;:i1~ Lfl~el'Un"iJ::: 1vi'1'um1LLm '11 1 ~1ifl11l.J 
'U 'U ' 

L-if1l"iJ~t1fl~el-'.l 
'U 
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~ 
2.1.2 'll'Ll\?lv'Ll'llv./lm:mTl.lfl1'j IMPROVE 

m1..ij'vifi:um1:1.Jfl1'H~t.1'U{ th~nm.J"11t.1 7 .ff'U!PleJ'U ~~d ,, 
~'U~ 1 ~'U'l11L-ff1~m1:1.Jn'Vlii (lntroducino new concept I) LU'U~'U~fl1'111L?f'Ut1 

'U 'U ~ 'U 

'U~'U'Vl~~:1.J~'U6num1:1.Jn V1ii~:u~?ft1'ULLni1rn~t.1'U 1"1 LLn l111t1 ~1~ off t1m=1 uruV11 V1~t1?1m'Um1ru ,, ,, v 

Uty'Vl1 L U'U~'U 

~'U~ 2 ~'U?1{1~fl11:1.J1LL~~G'l1Ufl11:1.JTI Vl:l.J 1m11 if11m:1.J~ L ti'Um1{~vi (Metacoonitive 
'U , 'U 'U ~ 

questioning: M) L U'U~'W~1tXi!rn~t.J'U1 iu~'U'Vl~~:l.J~'UTitl'U\Pll1:1.lfl Vlii~:u~G'ltl'U:U1 n~'Ul'l tl'U~ 1 

:1.J1?1{1~ LL~ ~?11'\.Jm 1:1.Jn V1ii~1 t1!'lmt1~ 1vmiM 1i;rn.J~ L ti'U m1 {~vi L llmL 'U1'Vl1~ :u 1 mT'Ui! m ~CJ'Uii m1 ' ,, ,, 
LL~mi.J~CJ'Ufl11:i.J1fl11:1.J~VI L~CJ1n'Ufl11:1.JTI'Vliiffi~G'l1U ,, ,, ' 

~'U~ 3 ~'U'111m1:1.Jnu1i~1'U1viCJ1if11m:1.J~Lti'Um1f~~ (Practicino: P) Lll'U~'U~ ,, ,, :::, 

i!n L~CJ'U'111 fl11:1.Jn Vlii~1~fo 1 i.J'\.J1~CJ n~1 in'lJu ruV11V1~t1?1m'Um 1ruuruV111 Viii 1~ CJi11°11m:1.J~L ti'U 
'U 'I u Q.J 

m1{~~ L llmL 'U1V11~ 11:1.J~~irm~ CJ'Ui1m 1LL~ m tJ ~ CJm~m nu m1'111m1:1.Jn iJ1i~1'U ,, ,, 
~'U~ 4 ~'U'Vl'\.J'Vl1'ULL~~LLm"llofft1~~vrn1~LL~~~tJ?111fl (Reviewing and reducing 

Difficulties: R) L U'U~'U~L ti'U 1tXiJm~CJ'U1~i1m1:1.Jt1~ Eltl'U n~'U 1 i.JVl:u11ru1'Vl'U'Vl1'U~~off t1~~vm1~ LL~~ 
~'\.J?111fli;l1~ i 11:1.Jt:i~ LU~ 1am?l1 tXiJm~CJ'Ui1m1i.Jfrnu-i'off t1~~vm1~~vm 1 'U~'U~ 3 

~'U~ 5 ~'U?fi!'UG'l'U'U1tXiJm~tJ'ULfl~fl11l-l1tl'U{ (Obtainino mastery: 0) LU'U~'U~fl11tX 
, 'U :;, 'U 

fl11:1.J-d1 CJ L Vl~tli! m~CJ'U 1tX'\.J11~!Pl1:1.JLu1VllJ1CJ fl11L~CJ'Uf~11~ 111~ tltl1 iai'CJ.ff tl~~Ym 1~Vl~tltlU G'l11fl 
' ,, ' 

:u1n~'U~ 4 LU'ULL'U1V11~1'Um1-d1mV1~t1 
~'U~ 6 ~'Ul'l11'\JG'ltl'\.J~~fl11L~CJ'U{ (Verification: V) LU'U~'U~fl1!Pl11'1G'ltl'Ufl11:1.J{fl11:1.J ,, ,, ,, 

L-ff 1 hL~tJ1 tl'\.Jfl11:1.JTI Vlii"llt1~i!rn~t1'U fa CJt11iai't1i6m1~V1~1tl'Vl~1CJ L "li'U fl1'Hl1:1.Jl'ltl'U fl11~~ Ltll'l ,, 
fl111'11T'11 rn1'U fl11'Vl~?ltl'U 11:1.Jt:i~ 1 tXiJm~CJ'Ui1m1m1:u?1t1'Ufl11:1.J{m1:1.JL off11 "1"1lt1~!'1'ULt1~ ,, 

~'U~ 7 ~'UL ~t1'\.JfrnLtlfl11:1.J L-ff 1 h~flm~ Lfl~t1mrn~L ~:i.JV'l'Ufl11:1.JTI Viii (Enrichment: ,, ,, 
E) Lll'U~'U~fl11 tXfl11:1.J-d1 m V1~t1i! m~CJ'U~i1uruV11V11~ m1L~t1'U{ 1~CJVl"111ru1"11 n~~ m1!'111 :u?1t1u ,, v ,, 

~ ~ tl11 L ~ CJ'U fl 'U ~'U~ 6 :U 1 mf 'UiJ tl 111 'IX.ff tl:l.J ~ U tl'U tl ~'U tl'U iJ rn ~CJ 'U L ~ti 1 tXiJ m~ tJ 'U'VI 11 'U i:)~ ,, ,, 
off t1~ ~V'l~1~ LL~~~~~~tl~tJ foi.J 1~ LLnl "1J ci'1V1f 'lJi!n L~tl'U~i1.ff t1 ~ ~V'l ~1~ 'Vl1 ~ fl11 L~tl'U fl1U f u LL ti'm 1:1.J ' ,, 
L-ff1h~1CJi6m1i;l1~ j ~LV1:1.J1~?1:1.J L "li'U n11t16'\.J1 m~:i.JL~:i.J Vl~tl 1 tXv11LL'U'U~ntX~ ci'1V1foi!m~CJ'U~i1 
fl11:1.JL-ff 1 hL~CJ1tl'Ufl11:1.J-rl VliiLL~1 fl1'\l~ 1 tXm1L ~:l.JV'l'Ufl11:1.J{~1CJi6m1~V1mnV1~1tJ L"li'U fl111 tXv11 

'U 'U 'U 'U 

LL '\.J'U~tl'H'~ L ~:l.J 
2.1.3 'U'Vl'U1'Vlfl'jLL~::'U'Vl'\.J1'VIUnL~El'LIL'Llfl1'j;i''1nliJm'jJJn1'jL~El'LITI'1Elm::u1t.101'j IMPROVE 

u u ' ., 
CllVc:..V ~ CV V oC:1it. .::::ii 11 .::., t( 

'11 tl fl11'Vlm'\l CJl"f tl'tt1"1J'Ul'ltl'U fl11'\l~ tl'\l tl11:1.Jtl11L 1CJ'U1fl fl.ll'lf'f 1 ?11'111'11:1.J LL 'U1'Vl1~"1J ti~ ,, ,, 
m~'\.J1'Utl11 IMPROVE G'f 1:1.J11fJG'f 1U'U'Vl'U1'Vlfl1 LL~~'U'Vl'\.J 1'Vli1m~CJ'U1 mLi;l ~ ~~'Ul'l tl'U"llm m~'U1'Utl11 

' ' ,, 
IMPROVE LL?l~~~~!Pl111~Vi 2.1 



., 
~u~aun1~i~n~n~~~ 'U'Vl'U1'Vl"!Jv.:ifl~ 

'IJ 

"" ., 
n1~L ~tJ'U~~1~bb 'U1'Vl1.:I 

'IJ 

"!Jv.:i1fi IMPROVE 
,, ' ,, 
V .c:::il Q..I 0 I.I I 

'll'U'Vl 1 'll'U'U1L'll1i.'I 1. ll1Li.'l'Uei\911ei~1'! -ilmm 
" " 

m1l.lnvtlJ urum vt~eii.'lt11'Ufl1'Huuruvt1 
" 

v v 

off'U~ 2 off'Ui.'1~1'1LL~~i.'11U 1. fl1LL'1fl1'lJn"ilm1lJ~ 
' " 

m1l.ln vtlJ u1~ nau~1tJ11i'1a~1'l -ilal.I~ 
" '\J 

off'U~ 3 off'Ull1~11l.lrtu 
'\J 

1off 'I 1'U 1~ tJ1offr\'1~ 1lJ ~ 

,, ' ,, 

urum vt~ai.'lm'Um1ruuruvt1 v v 
' 0 .c:::il v SJ.c:::i. 

~~~~1~1lJ'VlL'U'Ufl111~~ 
'\J 

I I OJ .c:::il 

2. ~1LLrnfl~lJ'UflL1tJ'U 
'\J ' 

3. ~1V'ltJ1tJ1l.lm~~'U 1 v1tl'm~tJ'U 
'\J ' ' o .:::::t tJ v~ 

~eJ'lJ~1~1lJ'VlL'U'Ufl111~~~~~ 
'\J 

i.'11ULU'Ul'n1l.I~ 
' '\J ' 

4. ~~tJfl\9J'JeJ~1'1 L ~lJ L&ilJ 

1. ~1ll1Li.'l'Uauruvt1vt~a 
'\J v 

i.'lt11'Um1ruuqim-ilei 1 vtlJ 

2. ~~'1'1Lfl~V'l~&im1l.lfl11 

LLtlUqj'V!1'lJ eJ'ltl' flL~tJ'U 

1. V'lCJ1CJ1lJvl11'n1lJL '1J11'J\9J-;iei~1'1 

-iJEJlJ~ urum V!~eli.'ltl1'Ufl1'mJ 
" v 

utym 
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1. i1flL~tJ'U~eJ'lJrl1mlJVi L if'Ufl11~ 
'\J 

fl~,X'I 4 'lh~Li1'Vl 
2. tl'm~tJ'Ui.'11UL U'U~'J1l.ITI vtlJ 

' '\J 

vt~ai.'lm'Um1ruuqivt1'1la 1 vtlJL~tJ 

1off n11ml.I~ eiu r\'1 ml.I~ L if 'LI n11 

~fl~ 

-iJ'U.yj 4 -iJ'U'Vl'lJ'Vl'J'U LL~~ ~1m~~'U 1 v1tl' m~ t.J'UV'lt.11 ml.I 1. tl'm~t.1 'Um'J '1i.'I eium 1lJ~ n~a'I 
" , '\J 

~ fi'1'1J '1J el~~ V'l ~ 1 ~LL~~ 

aui.'111~ 

til11 '1'1eJtJfl111Jtl nt9i' eJ~ Lbrl::: fl111J bb~:::fl111J b Vll.11 :::?UJcsiJ El~ f11 t9l eJ'tJ 
'\J 

' 
L vtlJ1~i.'llJ'lla'lr11~a'IJ 2. ir m~ tJ'U'l.J-r'IJ LLnif a~ ~V'lm ~vt~a 

aui.'111~ '11nm1tl n 
' 

off'U~ s off'Ui.'ltl''Ui.'l'LI'LI1v1 ~11v1m1lJ•1hmvt~atl'm~tJ'U 
' '\J 

v c::il .c:::i. IJ 

'UflL 1tJ'ULfl~~'J1l.11eJ'IJ~ 
" ' ., 

-iJ'UVi 6 -ii''LI~11"ili.'leJ'Ut:J~ ~ 1u1~Lil'LI~i1lJL'1J11 '1 'll a 'I tl'm~tJ'Um'J'1i.'leium1l.IL-il1h 
'\J 

off'U~ 7 offm~aufoLLn 
~'J1lJLoU1 h~ 

tl'm~tJ'LI111 uii'I L i:l1vtlJ1tJvt~a 1lJ 

1. ~1ei6rnt.1tl'm~t.1'Un~l.lffilJ 
'\J ' 

L -il1hvt~a1 v1LL 'U'Utl nv1~L ~lJ L&ilJ 

~m~L~~eJ'ULL~~L~lJ'Vl'U 2. ~11v1tl'm~tJ'U,X'li'Uvl1 
'\J '\J 

~'J1lJjl vtlJ LL'IJ'lJ!Jnv1~L ~lJL&ilJ 

'11fl~n~11m-iJ1'1~'Ufl11l..ijtJ~~'lli'~1..ij t.J 1 off fl1~'lJ'J'Ufl11 IMPROVE ~1lJLL 'U'Jfl~'ll eJ'I 
'\J • 

Mevarech and Kramarski zj'ILU'Ufl11i.'leJ'UL ~a 1 v1tl'm~t.J'ULfl~l'n1lJ1eJ'IJTI 'UL tleivt1~L~tJ'U L ii''U1 v1 
'\J 

khanitha
Rectangle
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tin L~tJ'U'1~1..:im111~ LL~:::tl1 fl1111-rl tl1 off ..:i1'U 'UeJ m:nndv..:ii1fl1'j\>l'j1"11'1eJ'U-iJei~11rrrn 1111LL~:::1 ~-ii'ei11~ 
'U 'U 'U 

UeJ'Ufl~'ULUltim~tJ'U 

2.2.1 fl1111a11-W1.1iit1e:i.:Jf11111a1111':i"' 11.1nTl'LLnuqiV11nufl1111~.,a~1.:Ja':i':ifi' 

ti fl fl T:i Pln~1 LL~:::ti fll "If 1flT:i'VI~1(Jvl1'U1111 nci11 fi..:i fl111J~1J~'U5'1J el'! fl111J'111J 1'H11 'U fl1 'j 

LLtlU UJVl1 tl'Ufl111Jfll11'1~1..:J'1'j'jfll l ~..:id ... 
fimfai111 (Guilford, 1967: 237 - 248) nci1111 fl1'jLLtlUqjV11LL~:::fl111Jfll11'1{1..:i'1'j'jrJ 

L U'Ui:.J~'1Jei..:im111?1111~fl~1tJn'U 1111tJm111?i111'1{1..:i'1'j'jrJ"iJ::: LL 'Vl'jfleJtJ 1 'U'Vl n-d1..:i'1Jei..:i fl1'jfll11 LL~ fl1'j LL nu ru'Vl1 
'U ' ... 

"iJ:::ei~ -d1..:i'1111Vf 1 tJ'lleJ'I fl1'jfl 111 zj ..:i L U'Ui:.J~'ll ei..:im111?i111'1{1..:J '1'j'jrJ~'11111'jtitl11 tl cl fl1'j LL nu ru'Vl11111 
'U , 'U u 

LLeJ'ULt1111i~'U (Anderson, 1975: 12 - 20) nci11 H11 fl1'jLLtlUqjV11LL~:::m111?i111'1~1'1'1'j'jrJ 

L U'U~'l~Ln111~mtim n'U 1111m~11"111fl'Uflfl~~uj eitl'j:::'1'UU ruV11"11:::1'1ei..:i1offm111?1111LL~:::~'U\>l'U1fl1'j1 'Ufl1'j'Vf1 ' ... 

LL 'U1'Vl1..:i ~1 €1. 'U fl1 'j LL nu qiV11 L~mLnu qi V11111i'n"ll :::'j1'lJ'j111 LL 'U1?i11111 L tJ'Utl 'j::: '1'U fl1 'jru LL~::: 1 'U fl1 'j 

LbtlUqjVl1fl~'l~ell hJ fl"iJ:::b~elflLL'U1flV1~~~~V1"il1mh:::?tufl11rumLLtlUqjVl1 ~1EJ'l1~'111l11mLm61J1~ 
n"il::: 1im111?i111?t{1..:i?f'j1fl1 'Um1L?t'UmL'U1?i1111 VllJ 

fl1L~ (Gagen, 1985: 3) nci1111 m111?i111'1{1..:J?f'j'jrJLU'ULL'U'UVl~'l'1lel'lfl1'HLtlUqjV11 
zj..:i L~ m-ii'el..:i nun11i:.J'11li:.J?l1'Um111?i V1"i11nm111rt 'Ui111'U~1..:i 1 nci 11111111m111?i111'1{1..:i'111r1 LU'U m1 

LLtlUUJV111:::~'U?l'I 
... 'U 

~1l'1LL\>l'Ua (Lumsdaine, 1991: 4) nci1111fl1111~11~'U5'1Jel'lfl1'jLLtlUqJV11num111?1111 

?t{1..:i?t11r111 m111?i 111'1{1..:i'1'j'jrJ L U'U~'U~1'U~vi' 11~fl'U?i111 LL nu ruV111111 ~ 1..:i "i11 n Lfl~ ei..:i?i 111 L~'ll'VI~ el 
~ ... 

fleJ1J~1 L\91 el fl 'Ufl11"1l1 tJtlfo m:::'U1'\Jfl1'j'Vf~ell5 LLflU qjVl1 LL~ ~:::fl~..:i 1 ~iJm111 L V11J1:::'11J tl'U'1t11'\Jfl1 'juJ 

iJfl1111~111V1~'U iJL V1\>li:.J'1 iJm111Lovn:::L"i11:::"il..:inrnL~ ~:::'1m~u ruV11 vi'11 ~ fl1'jLLnu ruV111lJ LU'U?tm 
, , u QJ 'U 

ci°1L ~"il\911()~1 Vl~elci°1L~"iJ'jtl zj..:iiJzjm~tJfll1 "fl1'jLLtlUUJVl1L~..:J'1{1..:i?l'j'jrJ" 
'U " 

f'1~-rf'll1 '1~fl'1Jfl1'U'Uvl (2540: 28) fl1'jLLtlUqjVl1Lrn:::ri1111?i111?t~1..:i'1'j'jrJlJm111~11~'U6 

zj..:in'ULL~:::n'U ~el L 111.ff m111?iV1?t~1..:i?t1'jri1 'Um1?iV1V1115LLniJ ruV11 Vl~el16LLnu ruV11cl1'UV1~..:iL U'Ui:.J'1 ... " 
.. v ' 

1J1"il1flfl111Jfll11'1'j1..:J'1'j'jfl 

mru1 tifl'j1"iJ1'j~ (2548: 37) nci11H11 fl1'jLLtlUUJVl1LL~:::fl111Jfl111?l~1'l?l'j'jrJ 
' " 

iJ fl1111~11~'Ufizj..:i n'ULL'1 :::n'U ~a L 'j11 off m111?i111'1{1..:i?f 'j'jfl1 'U fl1 'jfl111V1116LLnuruV11V1~a16LLnuruV11 ... ... 
cl1'UVl~'ILU'Ui:.J'11l1"i11flfl111lflV1'1{1..:i?t'j'jrJ zj'I LL'1V1'11 ~L i1'Ul11 'IJfl1'jLLtlUqjVl111111 'Uelfl"il1 fl~ LLtlUqjVl1 

"il:::vlel..:iiJm111?t1m'jti 1 'Ufl1'j'j1iJ'j11Jfl111lf LL~:::tl'j:::?fu fl1'juJL~1l 1 'U n11V11i6LLtlUqJV111 VI~ I ~iJ 
ri1111V1'11 flV1'11 m V1m:::'1mL~1~..:i~111~'\J 1 '1 L~a n15LLnu ruV11el~1..:iiJ L Vl\>li:.J ~ '111Jl'jtitl-ru 1-ff111il 'U 

" ' 
?lm'Ufl11ru~LL\91 fl~l'I tl'Utltlfl 1 tl Lrn::: 1m'U~l\>IU'j:::;ij1f'U1111 

a11tla..:i L ~"lf'jh"iJtl (2549: 53) nTrnnu tyV11 LL'1:::m111?i111?t~1..:i ?f'j'jrJ L U'U~'l~Ln111~'U 
~ m ti a..:i n'U fl1111 ?1111 a~1..:i ?f'j'jrJ L U'U~'U ~1 'U~vi'11~fl'Ufl111 LL nu ru Vil nci 11 ~el fll 'j 1offm111?1 V1 

~ ... 

a~1..:i ?f'j'jfl1 '1Jfl1'jV1115LLnu tyV11 cl1'UVl~..:i L U'Ui:.J~m "111 nm111?1111 a~1..:i ?f'j'jrJzj..:i LL?f 111..:i 1 ~L i1'U11 1 'Ufll'j 

LLtlU qj'Vll 11111 ~ LLtlUqjV11"il :::vl' el'llJfl111J?l11Jl'jt11'Ufl1'j'j1iJ'j11Jm111f LL'1:::tl 'j::: au fl1'juJL~1J1 'U fl1 'j 
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LL nu qivi11 vi:iJ i ~iif111l.IVl"11 flVl"11 tJ L Vll.11 ~amL'11 ~..:i ~vi ~'Uh L~ t1fliBLLni:l qi vi1t1 ~1..:iii L vi~ i:,i "1 

'11m1ti'IJ-ru 1 mm 'Uam'Ufl11ru~bbl'lfl~1..:in'Ut1t1fl 1 'IJ bb"1~ 1m'U~il'l'IJ1~...r11'U1~ 
"iJ 1fl~fl~111.l 1a1'\.J1~ l 1 fl11bb nu ru Vl1 bb"1 ~ f111l.l fi VJ a{1..:i a11f'liim1mr lJ~'Uf5zj.,:i tl'Ubb"1 ~ 

' v 

n'U fa tJ 1 off m111fivia{1..:i a11f1°1'Um1fivivi1i6 m1LLni:l qivi1vi~t1i6m1LLni:lqivi1"11'Uvi~..:i L lJ'Ui:.J"1"il1 fl 

m111fivia{1..:ia11f'l LL"1~m1 LL nu qivi11vi i ~LL nu qivi1"il~ ~t1..:iiif11111a1m1t1 b 'U m111u1111f11111i 

LL"1~'\.J1~aum1ruL~111 'Um1vi1i6m1LLnuqivi11 vi:iJ i ~iim111vi"11 flV1"11tJ LL"1~ L vil.l1~a11 ~..:i~vi~'U h 

L~t1fli6m1LLnu ruvi1t1~1..:iiiL Vll'li:.J"1 LL"1~a1m1'1'1Jfo1 mm 'U'1m'U fl11ru~~1..:i n'Ut1t1fl 1'IJLL"1~1-bl 'U 
v ' 

~il'l'IJ1~~1l'U 1~ 

2.2.2 fl1111V1111u'tle:i.:im1LLni1ruvm;l.:ir;:1~1.:ir;:111ti ., 

"iJ 1 flf11111'111~'U6"l.lt1'l fl11 bbtlU qjVl1 b ~..:i a{1..:i a11f'l bbMi..:i1-H b ~'Ul1 fl11 bbtlU qjVI 1 

b ~ 'l '1~1'l'111 f'l b ll'U fl11bbtlU qjVl1~i:.J'1lJ i:.J'11'U 1~Vll1'l fl11 bbtlU qjVl1 bVJ tJ fl1111U 1111 Lb 'U1fivi fl1 l'l tl'U 

vi~t1i6m1LLni:lruvi1"il 1 flm111{ LL"1~'\.J1~ au m1 ruL~11 ~ii L vil'l i:,i "1111'IJ-ru1 m iX L vim ~a11 nu a m'U m 1cl 
v 'U ' 

b ~t1"1.1-:5'V!UqjV11b-H'VllJVI1 'IJ flUf11111fiV1'1{1..:ia11f'l~iifl11b'1'Ue:Jbb 'U1fiVI~ Lb 'IJ"1fl1 vi:iJ 1:iJ~1 tlU Lb 'U1fiVJ b~lJ 
~iit1~ LL'11 ~..:i~vi~'U b "il L~ t1fli6m 1LLni:lruvi1t1~ 1..:iii L Vll'li:.J "1 

'U v ' 

i1 fl fl11Pi fl~1LL"1~i1fli61!1fl11V1"11 tJvJ1'U1~ fl~ 11 fi..:i f11111vi111 tJ"l.I t1..:i fl11 LL nu qivi1 

L~..:ia~1..:ia11f1'11' ~..:id 
aiVJtl 11"1fi'1 (2547: 10 - 11) fl~1111m1LLni:lruvi1L~..:ia~1..:ia11f'lLll'Um111a1m1ti 

' 'U v 

Vl1'l fl 11fivi"l.lt1'llJ'U~tJ1 'Ufl11 LL'11..:ivi1 f\'11'1 tl'U LL"1~i5fl 11 LL nu ruvi1 "il1flm1fivi~ii1~u u LL"1~m1fivi 
' v 

~ bflVJ fl11Vl~'ln~ btl'l b ll'U m~U1'Ufl11~'\.J1~fltlU~1 tJ"1fl~~Vl1'l nw1 1vi tJe:J1 ~tJ~'lf111lJ'11lJ11tl 
'U 

Lt:1~1 ~ ~1 LL"1 ~ m1!l flv.l'Ut1~ 1..:iatl1 L'1l.lt1 

'IJ1~a11 111"11fl"1 ru t1tJutJ1 (2537: 28 - 32) fl~11H11 m1LLnuruvi1L~..:ia~1..:ia11f'l 
' ' v 

L ll'Um1fivi~l.l..:ifivi~'UV11 fi'1l'lt1'U LL"1d6m1~ LL 'IJ"1fl1 vil.l LLl'l fl~ 1..:i"iJ1 fl L~lJ ii fl ru~ 1LL"1~ b ll'U'IJ 1~ fo61!tl 
' ' 

'\.J 1~ fl tl'U ~1 tJ f11111 ?l vi Ltl mfo LL"1~m'Ufli!tJ1'U1'\.J LL u u LL"1~15fl11~ 61° ..:i L'1~11n'Ut1~1..:i L VllJ 1 ~ a11 
'U 

L ll'Uf11111a1m1t1V11..:i m1fivi~ii m~u1'Um1fJ1u1..:i "iJ1"iJ'U 1~fi'1 l'l t1u 

'11.l~fl~ riimvi1111utl (2537: 7-8) fl~11fi..:im1:1.JV1l.l1tJ"l.lmm1LLni:lruvi1L~'l'1~1..:i6111~ 
'U v 

11 fl11LLni:lqivi1 L~..:i'1~1..:i6111f'lL ll'Um111fivia~1..:i6111~off'UVj&itJJJi1 ~ti ii fl11fivia~1..:i6111~~..:i~1..:i i 
~iim111LL'IJ"1fl1vil.l Vl"11flVl"11tJ 1~"il1flm111fivia~1..:ia11f'l~..:i1'U~1'Um1fi~m~t1..:i ~L~lJ ~vivi~'U LL"1~ 

' "1~L~tJV1"1tltl zj.,:i Lll'Uf111l.lfivioff'U'\.J;):i.Jil:iJ LL'1Tw"iJ11ru1i111'IJ'IJfo1 m 'Ufl11bbtlUUJVl11 'U~'UVl&itJiliJ 
d.!I '\J IU 'I ClJ 

P1Pi-rP1tl a~fl"l.lfl1'U'Uvi (2540: 34) fl~11H11 m~u1'Um1LLnuqimL~..:i61~1..:i6111~ ~t1 

f111:1.Ja1m1t11 'Ufl11fivivi1fi'1l'l t1uvi~t1i6fl111 'Ufl11LLni:l ruvi1 'IJ1~flt1'U~1tJ m111fi vim 'Ufli! tJ~ m~ tJ 
v 

f11111iLL"1 ~'\.J1~au fl11ruL~l.l Lrn~ fl11fivim 'U fltitJ"il 1 flfl11fi via~1..:i 6111f'l~~..:i b'1~11n'Ut1~ 1..:i L vim~'1:i.J 
L ll'U f11111?l via~1..:ia11f'l~'UVl &i tJilil~ii~ fl~ru~L lJ'Um~u1'U m1f11u1..:i"iJ1~a1:1.J11t1-W'ini'U11~ ii m1:1.J 

' 'U 

LLl'lfl~1..:i"iJ1flm1LLnu qivi1ml.l'l.Jfl&i ~t1 iim1i11La'UmL'U1fivi 1 'Ufl11LLni:lqivi11 vi:iJ i 'Ut1mviilt11 'IJ"il1 fl 

m1vi1i6fl11 LLn i:l qivi1 ~1tJn1111u1111f11111 i Lb"1~'\.J1~'1u n11cl L~ 11 b ll'U n11fi vi~il ~'U l'l t1'U bb6'1~ 
.::ii CV ::1 
lJ6'1fl~fiJ~bu'Ufl1~'U1'Ufl11 
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l'!Plm'Uvi' l'U'1tJl'l~'U'Vl{ (2543: 42) nci11Hi1 nT~fl~bbnuru.V11eiv1.:ia~1.:ia1'H•hll'W 
~ v 

m:::'U1'\Jm11 'Wm1fl~V111'1'1V1ei'U Vi~ei16m 11'Wn11 bbnu ruV11 zj .:i:Wm 111 bbVI n~ 1.:i'l 1n1'11111fl ~ bbnu ruV11 v v 

V1111tJ n~ ~ei fl11bb'11.:J'Vi1 bL 'Ulfl~Vi~ei16m11 'Wfl11LLnu qJVi1eJ v1.:ia~1.:ia11fi'dL lJ'U-.1 m:l':::~a11111t1 
rJ n ~'ULb'1 :::~WJ'U11~Lfi~~'U1~ 

a11tJei.:i LYVil1h'1tl (2549: 54) nci11i1 m1bLnuqiV11L;a.:ia~1.:ia11fi' V1111tJii.:i 

!'11111a11111t11'Wfl11fl~V111'1'1V1eJ'UV1~ei16m1Lbnu ruV11~ LbV1n~1.:i 1 tJ '11 n m1 bLnuruV111~ tJrt11 tJ zj.:i:W v v 

I'll 111LLtJi;in1 V1lJV1'11 n'Vi'11 tJ Lb'1 ::::Wm111i'U~eJ'U b lJ 'Wm:::'Ul'U m1'V11.:i m 111fl ~~tJ1::: nei'U ~1 tJ 

I'll 111 fl~ b ei niltJ '11nm111 ~ Lb'1 :::tJ1::: '1'U n 11 cl b~lJ bb'1::: I'll 111 fl~ ei L 'U ntl'tJ '11nm111 fl~ a~1.:i a11fi' zj .:i 
~ 

ci.:i b'1~11tl'UeJ V 1.:J L Vi111 :::a11 v\'i 1 m~'V11.:J L~ eJ n 1'Wfl11LLtlUillVi1~ b Vi111 :::a11~a~ eJ v1.:i:W L VIVI ~rn 1 'W 
v ' ' 

am'Um1rui!'Ui 1~eiv1.:i~n\Plei.:i 
'11 n~ nci11111-U1.:i\Pl'Ua1tJ1~i1 n 11fl~ LL nu ruV11 b ;a .:ia~1.:i a11fi' L lJ'U m:::'Ul'U n 11fl~V11 

' v 

1'1'1V1ei'U V1~eii6m11 'Ufl11LLnurum zj.:i:W!'l1111 Lb VI n~1.:i'11 nm1fl~LLnuruV11m11tJ n~ m 1fl~ bbflUruV11 
v v v 

L ;a.:ia~1.:ia11fi' b lJ'U m :::'U1'\J m1~ci.:i b'1~111 ~fl~V1116~ Lb tJ i;i n 1 VllJ LLVI n ~1.:i '11 m~11 iil'l ruri 1 LL'1::: b lJ'U , 
tJ 1::: 1wlltl zj .:itJ 1::: n eJ'U ~1 tJ !'11111 fl~ beJ n ii tJ bb'1::: ei L 'U nil tJ 1'W1tJ bb 'U'U LL'1 :::16 m1~ ci .:i b'1~11n'Weiv1.:i 

~ 

b V1111:::a11 vh 1 m~'V11.:J L~eJnlBfl11bLflUqJV11~b V1111:::a11~~~eiv1.:i:W b VI~ ~'111,Jam'U m1ruuqim,!'U j 

1~eiv1.:it1 n\Plei.:i L V1111:::a11 
~ 

2.2.3 n':i::u11.m1':iLLni1ruvi1L~.:ia~1.:ia':i':if'i' ., 
:Wun~ Vll'Vltl1 Lb'1:::tl'nn11Pi m:l'1V1i;i1 tJvi1'U 1~ L'1'U ei m:::'U1'U m1 LLnuqiV11 L ;a.:ia~1.:ia11fi' 

eiv 1.:i b ti'Ui'UVleJ'U~-:id 
eJ'Vl;a'UG1'U (Hutchinson, 1949: 17) 1~L'1'\JeJ~1~'Ui'U"1leJ.:im:::'Ul'Un11bbflUqJV11 

L:a.:ia~1.:ia111'111 4 i'UVleJ'U ~.:id 
i'U~ 1 imV1~tJ11 L ll'Ui'Um111'U1111tJ1:::a'U m1ruLri1 i ~~n m1i;iei.:i~ ~i;i ei.:it1mLi;i::: 

~ ~ 

~.:ia1111~"11'UL ~eiunuqim~1.:i i 
i'U~ 2 i'Ul'li'Ufi~ Lll'U1:::tJ:::~:Wm111ru~1.:i1 L"li'U m:::1'Um:::11tJ ~-:iLl'l~tJ~ eJ'UL~ei.:i 

111'11nl'l~'Ufl~~'1::: LLnurumi!'U LL~~.:ifl~ hJeiein 
' v 

i'U~ 3 i'UVleJ'U"1JeJ.:J n11bfi~l'l1111fl ~ b lJ'U 1:::tJ:::~ Lfi~m 1lJfl~~'U111eJ V1.:Jl1''UVil1'U1~ 
lJ ei.:i b ~'UlBbbflU qj'Vi1Vl~eJ L lJ'U n11~'\J~'Ui'\' 1 VI eJ'U 

i'U~ 4 i'W~a'ltl b lJ'U1:::tJ:::m1'1aei'UtJ1::: LiJ'U~i;ii115m1LLnu rum~fi~ 1m~Vl~ei1lJ 
~ v 

'Vlei{u 1'Us& (Torrance, 1962: 84-104) 1~ b'1'Ueim:::'U1'Ufl11bbflUruV11b :a-:ia~1.:ia11iol~ 
v 

LlJ'U~1~'Ui'UVleJ'U 5 i'UH~.:id 
i'U~ 1 m1V11-u'eil;J'1L ~eiv\'1u qJV111 ~m:::~1.:i (fact-finding) m1V11-u'eil;J'1~1tJ m1~-:i 

i'\'1m11il11'111lJfl~ L ~eitJ1:::111 '1oUell;J'1 L ~eJVl1 '11 L Vl~6llel-:JU q)V11 Vl~ei-Um Vl'1'1~.:J6lleJ.:J~.:J,r'U i 
i'U~ 2 m1iuqiV11 (problem - finding) m1iLl'l11:::~uqiV11L~ei1~L~'UUqJV11eiv1.:i 

-a-~ L'l'U 1~tJm1~1u 'UnurumeieimlJ'UuruV111 Vlru uruV11veitJ L~tJ.:i~1~'Ul'l1111'11ri'ru"11ei.:iuruV11 m1 v v v ti v v 

L~el nuruV11~L-H'Ui1'11f"i' ru~'1~111LLm6lJ 
v v ' 
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.fr'U~ 3 ~'UV11LL'U1Fil'l 1 'Ufnrnnih1JVl1 (idea - finding) m1·H~l'l:W?t:wei.:i·n-u11:wrn1:w?il'! 
L ~eJVl11°11 \1leJ'UVl~eJ15m11 'Ufl11 LLtlUqj'Vf1-viii~ n~ru:m U'1n1 mJ LL\11n~1.:i1 U'il1 n L&l:w L?f'UeJ LL 'U'J?il'! 

VI '11 n VI '11 CJ 

.ff'U~ 4 m1f'i''U'rlU15m1LLtlUqj'Vf1 (solution - finding) n~1~l'l~'UhL~ein15m1 
LLnuruV11ei~1.:iiiL Vl\11~'1 iirn1:wL V1:w1~?1:wnu?tm"r1uruV11~?1l'I iirn1:w L lJ'U 1 i.J1vi' LL'1~LL 'Li'1n 1 V1l.l 

" , II) , 

.fr'U~ 5 fl11CJei:wfo15LLnUqJV11 (acceptance - finding) i1115LLtlU'!JV11~L~ein 11a~1.:i 
ii L VI~~ '1mi.J~tr~ei~ 1-:i L u'U.fr'U\11ei'U1 'Um1LLni:l qJV11 L ~eiYi~'iltl1115LLni:lqJV11.yj L~ ein?11:w11tii111 iJ 

LLtlUqj'Vf11~~'1'il~.:i 

1eJ'1'11611 LL'1~hun'U (Wallach and Kogan, 1967: 38-43) nci115.:im~'IJ1'Ufl11 

LLni:JqJV11L:a.:i?1~1.:i?111fi'LlJ'U~1~u.fr't.J 4 .fr'U ~.:id 
.fr'U~ 1 .fr'UL\1l~CJ:w L lJ't.J.fr'U~l'l ei.:i ~l'lm LL'1 ~L\1l~CJ:woii'ei:w'1.yj L~moii'a.:i~.:iV1:wl'l:w1TI'il11ru1 

'IJ 

.fr'U~ 2 .fr'UYl n~161Jei.:irn1:w?il'I L lJ'U.fr'U m111u11:wm1:w?il'!m1:w~:w~'U5'11 noii'ei:w'1~ 
'IJ 

"' ' :WeJCJ 
'IJ 

.fr't.J.yj 3 .fr'Ui:lruV11m~~1-:i-B'l'I L u'U.fr'U.yj~ LLni:I ruV11 L :a.:i?1~1.:i?111 f1 L i1'U m1 :w~:w~'t..151 V1l.l ., 'IJ ., 

61Jei.:ioii'ei:w'1~1vi'm Lfil'I L lJ'Urn1:w~LL'1 ~LL 'U1V11.:i 1 'U m1LLni:I ruV11 L :a.:i?1~1.:i?111fi' 
'IJ 'IJ " 

.fr'U~ 4 .fr'U\1111'il?feJ'Uf'l11:W'il~.:J Lll'U.fr't.Jtl1~LiJ'U~'1 bl'ICJfl11\1111'il?feJ'Ul°111:W~:W~'U561JeJ.:J 
f'l11:W~~'rl'U 1 Vll.J 'rl~eJ:Wtl'UU1'ui.J1.:iLL'U'Jfil'lt1~1.:i~'11'1.J 

'IJ • 

?t:wtlei.:i L'rl'll1b'iltl (2549: 55; e11.:ia.:i'il1n Osborn and Pprnes) nci1111 fl11LLn 

i:lrum L :a.:i ?1~1.:i ?111fi''il~i116m1f'i''UV111°1111l eiu~ LL\11 n~1.:i tl'Ueiein 1 tl iirn1:w?t~uiuiei'U LL'1~m1f'i''U'rl'U 
" 

LL'U1V11.:iLLni:lruV11.yjL1J'U1i.J1~ LL'1~L'Vfm~?t:w~?t1'11'1.J?tm'r1LL11'1~ei:w61Jru~'1'U LLLl.:iLll'U s .fr't.J 1vi'LLn ., . 
.fr'U~ 1 m1f'i''UV11r111:W'il~.:J (Fact finding) LU'U.fr't.J11u11:woii'm,i'1~L~CJ1ti'utlqJV11~ 

Lfil'l~'t.J'il1nfl11~.:iioi'1m:w~~'t.Jvl't.J~'JCJ 1ri1 ei~h Li:leib -vil'Vf'U v111:w LL'1~eJ~1.:ib 
~'t.J.yj 2 m1f'i''t.J'rl'UU'!J'Vf1 (Problem finding) LU't.J~'t.JYl'il11ru1LiJ1c.iuLVic.iul;JmVl~~.:i'Vf'11CJ 

61Jt1.:ii:lruV11 LL~1~ l'!~1~uri11:w'11ri'ru L ~m~ein:w'1 L Vil1l.yj'11ri'ru~?fl'I L lJ't.JiJ1~L~'t..l'11V11'uf'i''UV11 
QJ v '1 , v 'I 

1BLLm61J~eJ1iJ 

.fr'U.yj 3 m1f'i''t.JV11m1:w?il'! (Idea finding) Lll't.J.fr't..lm11~l'l:Wm1:w?il'!L~eJV1115m1 
LLnurumm:wiJ1~L~'U~~.:i 1 it m~mn~?fl'I ei~1.:ia?11~ Ll'ICJ 1l.Jiim1iJ1~LiJ't..lrn1:wL Vl:JJ1~'1:W 1 't.J.fr'Ud ., . 

.fr'U.yj 4 m1f'i''t.JV11rl1!'leJ'U (Solution finding) LU't.J.fr't.JVi'il11ru1ri'l'IL~eJn15m1.yj 
L Vim ~?f:W~?f l'l'il1 n16m1~V11:w1 hi1 '1..1.fr'U.yj 3 LI'! CJ 1 o&'ri11:wi.J1~V1EJl'I ri11:w111'1 L ~1 L lJmn ru'1 • . ' ..::i. QJ 4 .c::ii..d q .c:il 

'rl'il11UJ1f'll'I L'1eJ n15fl11VIL Vl:W1~'1:WVl?f 1'1 • 
.fr't.J~ 5 m1f'i''UV111°1111leJ'U~LU'U~CJei:w1'u (Acceptances finding) LU't.J.fr't.JTI?f'il't..11 "1Li1'U 

I SI SI 'U 

1.116n,,11Vi L~ein 11LL~1U't.J 1111 iJ1 mvi''il~.:J bl'! CJfl11 LL?fl'l.:J11CJ'1 ~ LBCJl'loff'U\1leJ'Ufl11LLtlUqj'Vf1 LL'1~~ '1 

.Yhfil'l~'t.J 

LLV11vJYl.:iLnei{ 1eiiriL611'1.J LL'1~Lmei'1 (Treffinger, Isaksen and Dorval, 2000: 1-5) 

1vi'nci115-:im~'U1'Ufl11LLtlUqj'Vf1L:a-:i'1~1.:J'111fll1U1~neJ'Uvl1CJ 4 .fr't.J\1leJ'U ~-:id 
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-rr'UVi 1 .ff'Uvi'1m1:1.Jbi1h (Understanding the Challenge) .ff'Ud~bbtlUqj'V11'il~~a-:i 
vi'11 ~m,11'UflT~rull ruV11~n1V1'U~:i11"111:1.Ji ~ b'il'Um fl~'U 1~CJ fl'U'V11~-:i~ ~ a-:i m1 11rn1uoff a:J.J'1~«-:i bfl~ 1til 

u ~ 

'V111°111:J.J«:J.J'W''U5'lJa-:J~-:]~fl1'Vl'U~ 1 ~tltJ~-:]~~el-:Jfl1)'Vl1 bb'1~'W'iJ11ru1i1~a-:i'l11m1:1.Jn 'Ub~el-:J 1~m 1 m 'U 
~ 

fl1) bb n ll qi m 1 ti] 

.ff'U~ 2 .ff'U'1~1-:Jbb'U1fl~~'Vl'11fl'Vl'11CJ1'Ufl11bbtlUqj'Vl1 (Generating Ideas) .ff'Ud 

~ bbnllrum'il~~a-:i~1:1.Jn'Ub'1'Umb 'U1V11-:i 1 'Um1bLnuruV11V1'11flV1'11CJi6 bll'Um1~-:i b'1~:J.J 1 ~bn~m1:1.Jfi~ 
~ u u 

'1~1-:i'111~ 'il~~ a-:i1 ~mflWB'1:J.Jl"111b~a1 ~~ bbnuruV111tilfi~ bL'1~ bL'1~-:iaafl 1 'LI~-:i~fi~11 b lJ'U1 tJ1til 
~ u 

'il~~ a-:i CJa:J.J-ruVl flm1:1.Jfi ~ L ~'U LL'1 ~'il~~a-:i hJ:W m1tJ1~ biJ'U 1°111:1.Jfi~ b ~'U~ bb'1~-:iaa fl:J.J 111 b lJ'U~-:i ~ 
' 

1mti\''VI~el11J1ti\' ififl11~ b'1'U el~'U el 1'il 'il ~ b lJ 'Uifi fl 11~ bb tJ '1fl1'VIlJiJ1 '1'U1 'il 'Vl~el el 1 'il 'iJ ~ b lJ 'U fl 11 

~BCJB~'il1 fll°ld1:1.Jfl~LbtJtJ b&i:J.Jmti\' ~,:i 1 'U.ff 'Ud'il~ b tJ'Ufl11vl1-:J1'UL lJ'Uflci:J.J ~1:1.Jfl'U1~~:1.Jl°111:1.Jfl~ bL'1~'il~ 
' 

1m5m1LLtlUqj'Vl1~1'U1'U:l.J1fl~'il~'l111'l.JL~elfl1-if 
.ff'U~ 3 .ffm~~CJ:J.Jfl11b~m.h1tJ~m1tJ~u&i (Preparing for Action) 1'LI.ff'Ud~LLtlUty'Vl1 

'il~~a-:i'W'iJ11ru1i6LLnilqiV11~1-:i i ~1tii'L'1'Ua 11 a5u1CJi1LL~'1~i6m1'il~~ a-:iv\'1LU'Um1a~1-:i 11L ~a 1 ~ 
tJ1~'1u t:-J'1 '11 L ~'il ~ a-:i V11off a:J.J'1B ~ h L ~:J.J L&i:J.J L ~ a'l11m 1-if '1tl'u '1'U'U fl11 LL nil ruV11~-:iflci11 'il 1 mT'U 

~ ' u 

'il~~a-:i:Wm 1U1~Lil'UV11-:JL~elfl~L Vim~ '1:J.JLL'1~LlJ'U1 tJ1tilm fl~~~~'il~'l111 tJ1-iftJ~u&i'iJ~-:] LL'1~1°1d)L lJ'U 

i6m1~ LL U'1fl 1 'VllJ 1~CJ'il~~a-:i:Wm11 ~L'Vl~t:-J'11 'Ufl11L~Bfli5m1LLtlUruV11tT'U 
' u 

.ff'U~ 4 .ff'U11-:JLLt:-J'ULL~1tJ~u&i~1:1.JLL'U1fl~ (Planning Your Approach) .ff'UdLlJ'U.ff'U~ 
:ij m1'111i6m11 'Ufl11LLtlUqj'Vl1~ b~elfl 1 n tJ ~m1tJ~u&i 'il ~~a-:i:i1fl 11mu~:J.J Lb'1~'1.J1~ biJ'Ufl11fl~'lleJ-:i 
~'Uba-:iV1~a~b~CJfli 1 b:J.J~11"1aflUi'U :Wm 1n1 nu~'U ba-:i'llru~fi~ bbntlruV11 ~11~'Uba-:ifi~'il~v\'1-:i1'UtT'U 

u ~ 

a~1-:i 1) VltJVl1'ULLt:-J'U~11-:J 1111b lJ'U 1 tJ1tilb YiCJ-:i 1~ 'W'il110J11°111:1.Jb 'Vl:l.J1~'1:1.J'lJeJ-:i~1~tJ.ff 'U~el'ULb'1~15m1 
~ L~ a fl 1 i 11:1.J 1tJii-:ifl11'1.J1~biJ'U1"111 :J.J '11b~'il1~ CJ fl 11~11 'il '1 au .ff 'U ~ fftJ m 1'1.J ~tr~1'U1~ V1i 1-:i 

fl 11 LLtlUruV11-J1:i1off atJfl"t'l~el-:J~'il~~eJ-:JtJ-rutJ1,:i bLm 'lJ'Vl~el 11J bL'1~~11'il'1eltJt:-J'1~~fi~1~ 
u ' 

'111-:i'1~1 tJ1'U'1fl'1 (2545: 87) 1tilil1L'1'Uam~u1'Ufl11bLnilruV11b~-:i'1~1-:i'1111'11~CJ:W 
' ' u "' "' -rr'U~a'U~-:iti 

.ff'U~ 1 fl11f'i''U'Vl11°111:1.J'il~-:J 1~bLn fl1111U11:J.Jim.!'1~LlJ'U~'1L'Vll')'llel-:JUqj'Vl1'il1fl 
mruPifl"tt1~fl1'Vl'U~ fl11~-:Jf1'1m:J.J~~'U~'U~1CJ a~h m'Vl'U Li1ah v\'11:1.J a~1-:ih lJ-:iLtJ'Ufl11fl~l"lcia-:i 

' .fft1~ 2 fl11fl'U'Vl1Uill'Vl11tilbLn fl11Yi'il11tU1LU~CJrnViCJU:J.J'1L'Vl~~-:i'Vl'11CJ ~~~1~U 
u ~ ' 

1"111:1.J'11~ru bL'1 ~ L~e:i fl:J.Jm V1~~'11~ru~'1~ L llt1tJ1~ b~t1'11V1-rufi't1V11i6Lbm 'll lJ-:i L ti't1 m1f1~ ~ ~'Vl~'U 
" 'U , " , , , 

.fft1~ 3 fl11f'i''U'Vl11°111:J.Jfi~ hfori fl1))~~:1.J'1:1.Jel-:JLVj'm'1'UeJi5LLtlUqj'Vl1~:i11"111:1.J 
'Vf '11 fl'Vf '11 CJ Lb tJ '1fl1 'VllJ LL'1~blJ'U1 tJ1~ b ti' 'U tJ~:J.J 1 ru hJ:W fl1 )U )~ biJ 'Um 1 :l.J L Vim~ '1:1.J 1 t1.ff t1-d L lJ 'U 

' 
m11J-:i L tJ'U fl11fl~~L~:l.J 

' 
.fft1~ 4 fl1)fl'UV11f\'1~au 1tii'LLn fl1'Vl'U~bflru'11'Ufl1)~~L~eJfl 15~L'Vlm~'1:J.J~'1~m:J.J 

Lflru"fl~~-:i H e:i~ 1-:i:W L 'Vl~t:-J '1 u Bfl-if a~ -if m~ CJ 'lleJ-:J i6m1LLniJ ruV11 L V1ci1tTt1 L lJ'U m 11J-:i L ti' 'U ~11fl~ 
' u ' 

<0 I 

CJ~'VICJ'U 
' 

.fft1~ 5 fl1)fl'UV11f\'1~eJU~Lll'U~CJel:J.J-ru 1tii'LLn UeJfl~1~tJ.ff'U~eJ'Ufl11LLtlUru'Vl1 LL'1~ 
t:-J'1~Ln~~'U L llt1m11Jmti't1m1fi~'1~ LaCJ~'1ae:i u 

' 
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'1lli.Jei..:i L'Vl'll1h"ili1 (2549: 57) 1~L'1'\.Jeim~'IJ1'\.Jfl11~('1LLnuruV11L~..:i'111..:i'111f'i zj,:i'11i.J 
v ' 

L u'l.J.ff '\.J 1~v!..:i-d' 
.ff'\.J~ 1 fl111'i''l.JVl1fn1lJ"il~..:J 1~Lbrl fl1';i~..:Jfl1'11lJ~~'\.J~lJVl~eJ~..:JVl1CJ~1CJ 1Fl1 el~ 11 Ldei 11 

~1Vl'l.J v111ll eici1..:i h 'Vl1eim~'IJfl11'1eirn~m1'1J11l.J.ffeilJ~~LlJ'l.Jllm Vl\91'1.lei..:imruPifl'tl-1 
'I 'U 'U 'I 

.ffu~ 2 m11'i''l.JV11uruV111~Lbrl fl11~"il1W1LU~CJ'IJLVJCJ'IJfl1'11lJ - fl1VleJ'IJ (lJ~LVIVl'l.leJ..:J 
v '\J ' 

UUJV11) vl1 fl11lbFl11~"1i.J1~b~'\.JUUJVl1~bfl(>l~lJ :ij'(>l~1vl'IJFl11lJ'111°i'ru'1.leJ..:JUruVl1 '11 Lb '\.JflUtuVl11 mu -
u u u " cu QI 

cJ m.1 L~ eifli.J1~ L~'l.JG11V1fol'i''l.JV1116LLnu rum 'Vl1eilJ1~rn VIVl~~ 
v ' ' 

.ff'\.J~ 3 fl11l'i'uV11m1lJ~(>l 1~LLn m1L'1'1.Jeii6LLm'1.l~iim1lJV1mflV1~1CJ LLU~fl1mJ 
Lrn~L UlJ 1 i.J1~ m~lJ1fl~'1('1 eici1..:ia'11~ L('l CJ hJiim1i.J1~L:iJ'l.Jm1lJb VllJ1~'1lJ Vl~elt)fl~('l 1 '1.J.ff ud 

' '\J 

.ff'\.J~ 4 m11'i'uV11fl1VleJ'IJ 1~LLn fl11'1Jeinoffei~ - .ffm~CJ'1.lei..:ii6m1LLnuqiV11LLvl~~16m1 
n1V1u ('"] Lnrueiim11°1('1 L~ eifl16LLni:J ruV11 'Vl1eill 1 ~J1mr fl ~"il11ru11°1('1 L~ ein16LLm '1.1~ L V1m~'1ll~'1('1 

v ' 

.ff'\.J~ 5 fl111'i''l.JV11fl1VleJ'IJ~LU'\.J~CJeillf'IJ 1~LLn n11LL'1(>1..:J11CJ~~L~CJ('l.ff'\.JVleJUfl11 
LLtlUUJ'Vl1'Vl~tll.J1:m~~~ Lfl('l~'\.J 1 uLL~ ~~~'UVltl'\.JtJV 1-:J L1J'Vl 1:: L "il1::"il..:J 

v • 

2.3 m::U1'Lln1':i IMPROVE i1111ium':iLLnUty\.t1L;f.:ia~1.:ia':i':ifol 

2.3.1 fl1111\.t111£.l'Utl.:Jm::U1'Lln1':i IMPROVE i111nUn1':iLLnucy\.t1L;f.:ia~1.:ia':i':ifol 

fl1':i:S'('l fl"il fl':i1lJ fl11 L~CJ u {FlruVlf'11 '1Vl f[('l CJ m~'IJ 1U IMPROVE ~1llti"IJ m::'IJ1'\.Jfl11 
'\J 

LbtlU UJ'Vl1L ~..:i'111..:i'111~ mnCJfi..:i fl11:S'('lfl"iJfl':i1lJfl11L~CJU{~L tiu 1 ~tl'm~CJ'\.JLfl('"]Fl11mB'IJn '\.JL dt1V11 
v '\J '\J 

1('1 CJtl' fl L~ CJu'1{1..:iFl11lJ1Lrn ::'111m1lJTI i.J1-ii..:i 1 '\.J~1 CJ Vl'\.J LB ,:izj ..:iii fl 1mlJ~ L ti'l.J n11{~('1 L U'\.J LL '\.J 1Vl 1..:i 
'\J '\J '\J 

tl' m~CJ'l.Jiim1LL~ m i.J~CJUFl11l.J{m1lJ~(>l LL~::~('l'Vl1fl1Vlt1'1JV1~t1i6m1 LL nu ruV11~LLVlflvi1..:i 1 i.J"il1 flfl11 
'\J v 

LLni:Jrum 1(>1CJ~11i.J zj..:il1FJ11lJV1~1nV1mmL~::LLU~fl 1 'Vlli 
v 

2.3.2 ,r'LIAtl'Ll'Utl.:Jm::u1'Un1':i IMPROVE i111nUn1':iLLnUru\.t1L;l.:ia~1.:Ja':i':ifl ., 

m1:S'('ln"ilm1l.lfl11L~CJ'l.J{ i.J1::nm.J~1CJ 7 .ff uVlt1'\.J v!..:id 
'\J 

.ff'\.J~ 1 .ff'l.J'111L.ff1~m1l.lnmlLL~~v11FJ11lJLoff11"ili:1ruV11 (lntroducino new concept 
'U \J QI :> 

and understanding the challenge: I) Lllu.ff'\.J~Fl1'111L'1'\.Jt1'1J~'IJVl~~lJ~'l.J5n'IJFl11lJn'Vll.i~"il::'1t1'U 
'\J '\J 

LLntl'm~CJ'\.J 1~LLn vi'1t1ci1..:i offt1l.J~ i:JruV11 V1~t1'1mufl11rui:JruV11 LU'\.J~u "il1n'1'1.J11'1J11ll-ilt1lJ~ 
'U u llU 'U 

~ '1..:i Lfl \911~ ~"ii 11 ru1.ff tl:l;J~ LL~~lJ t1..:ii:1qiV111 'l.JV1~1 CJ I 1illll t1..:i LLCJ mLEJ::i.J 1:: L~'\.J'l.I t1..:ii:1 t1JVl1 L ~ti 1 ~ 
tl'm~tJ'UlJtl..:JLi1'UFl11lJ~lJi'U5"1Jt1..:J~..:J~tl1'Vl'U('l 1~tl'IJ~..:J~~tl..:Jfl111 ~'Vl1 LL~::oW"iJ11W1l1Fl11l.J-rl '\.JL~tl..:J 

' '\J 

1(>1Vl"iJ::'l11m 1-at'\.Jfl11LLnuqim1~ 

.ff 'l.J~ 2 .ff 'l.J'111..:im 1ll1LL~~'11i.Jm1lln 'Vll.JL(>l CJ 1-if fl1mlJ~ L tl''l.J m11~('1 LL~::'1{1..:i LL 'l.J1~('1 
'U , 'U 'U 

~'V1~1fl'Vl~1CJ1Ufl11LLrlUqJV11 (Metacognitive questioning and generating idea: M) LU'\.J.ff'\.J~ 
1~tl'm~CJ'\.J1-iJ'IJ~'IJVl~'1lJiUfitl'IJFl11lJft V1l.i~"i1::'1t1'\.J "il1 n.ff '\.JVltl'\.J~ 1 lJ1'1{1..:i LL~::'11UF111l.Jft V1l.i~1 CJ 

'\J ' '\J 

Vl'\.J LB..:J L('l CJ~ fl 1mlJ~ L tl'u m 1{~ ('"] L U'\.JLL u1VJ 1..:i "ii 1 n'1'\.J tl' fl L~CJ'\.J~ m 1 Lrn fl L iJ ~ CJ'\.J m 1 l.J{Fl11lJ~ ('"] 
'\J '\J 

b~CJ1 n'IJFl11l.Jn mJ~1~'11U bb~::"iJ::~tJ..:J hmm1i.J1~L:iJ'l.JFl11lJ~('lb i1'1.J~Lb'1(>1..:JtltlfllJ1l1b U'\.J~..:i~1 m~ 
'\J ' 

Vl~t11111~ L 't'l11::"i1:: L u'\.Jm1'1n('l ~uFl11lJ~(>l'1{1..:i'111~ i6m 1 LL nu qiV11~ L'11..1t1t1t1 nm m"il"il::L u1..1 

16m1~ LL i.J~ fl 1 V1lltl1 '1u h 'Vl~eJt11"il"il~L u1..1m1vieiCJt1(>1 "il1 flFl11lJ~(>l LL 'IJ rn~ll 111~ ~..:i 11..1.ff 1..1d"il ~L tl'1..1 
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rn1v11..::i1'Ubll'Ufl~dJ ~1dJn'U1~(j]dJf111dJfi(j] bb~~"il~ 1m5rn11 'Wrn1bbnuruV11"il1'U1'UdJ1 fl~"il~1111 'IJ , "' 

b~ern1-ff 

.ff'U~ 3 .ff 'W111 fl11dJfl 'IJ1'1i'..::i 1'U b(j] CJ1'1i'fi'1m"-lvlbtl''Ufl11-ffi (j] b Yifltl11 'IJ '1 fl11'1J nu~ 
'U 'U 'U d.J 

(Practicing: P) b lJ'W.ff 'U~tl'm~CJ'U111fl11dJfl mJvlhH'u 1 'IJ'IJ1~~ flVJL iti'uuqiV11V1~fl?f m'Ufl1WJUqJV11 

1 VI~ b(j]CJiM1mdJ~b U'U rn11fi(j] b U'U Lb'UTvn..::i 11"'1 f;i..::itl'fl L~CJ'Uiifl11LL~ fl L 'IJ~ CJ'UL~CJ1fi'urn1tl1 fl11"'11 
~ ~ 

1 tfl-tl..::i1'U b(j]CJiJ~'UVJfl'U~'l;j' 
(1) .ff'ULVJ~CJdJfl11L~fl1111'1J~fl11'1Jl)u~ (Preparing for action) 1'W.ff'Ud~LLtlDqJV11 

"il~~fl..::i~"il11w115LLnilqiV11~1..::i 1 vl1~L?f'Ufl 11 \9lfl..::ifl5rnCJ11LL~~~16rn1"il~~fl..::i~1L i1'Wrn1fl~1..::i 11 

b ~fl 1-H''IJ 1 ~?f rnrn '11 L h ~"ii 11W 111 ~ fl'IVl1-ff fldJ~ fl~1) L ~dJ b~dJU 1..::1b~fl111dJ11.ff ?ttl'1J ?f'U 'U 
~ ' 

rn1 LLnuruV11~..::i fl~ 11 "il1 fl,!'U"i!~\9lfl..::ii1rn1'1J1~ biJ'UV11..::i b~flfl~ L Vlm~?fmb~~ b ll'W 1 'IJ1~mflv1?f (j]v1"iJ~ "' , 
1111 tfl -ffunu~"il~'l bb~~fl11L U'Ul6fl11v1bb 'IJ~fl 1 Vlll b(j]CJ"iJ~\9lfl..::iiirn11 ~b Vll9ji:.J~ 1 'Ufl11b~fl fll5fl11 

LLtlDqjVl1 ;..::i16rn1v1L~flfleJ1"il"il~i11 15 Vl~fl"-llflfl11i!'U Vl~fleJ1"il"il~L~'Ufl11i:.J?fdJi:.J?f1'Ul5rn1 
~1-'l j 1 oHL U'UlBfl11vl~~'Un1vi' fl)~'U1'Ufl1)?1(j]"1Jfl"lVl'ULfl"l hrnii fl1) m~Vltl'flfi"lvlfl'M~ fl~i5 LL~~ 
LL Vl~..::Joff m,i~~1-'l I v1~1 b U'U~flfl111111 tfl m 'U fl11LLtlUq]V111~fl~1..::Jii'IJ1~~Vl5.fl1i"j iirn1n1 fl1JVl'ULeJ'l 

"1JW~fi(j] bbtlUillV11 111VJ'Ubfl..::Jfi(j]"iJ~vl1'11'U,r'Ufl~1'111 Vl1JV11'Ufl11dJfi(j] b~CJ1 fl1J bbi:.J'Uv111..::i 1111bU'U1 'IJ 
"' ~ 

1~ b ~CJ..::J1(j] fl11dJ b V1m~?fdJ"1Jfl..::i~1~u~'UVJ fl'ULb~~16m 1~L~fl fl 1-if 1-H b U'U 1 'IJVJ1dJ~'U VJfl'UlBfl11 

LLtlDqjVl1v11vi'L~fl fl H 
(2) i'U11-'lLLi:.J'ULL~TtJi]u~mdJLL'ln?l~ (Planning your approach) i'Llil'Lu'Ui'Llvliim1 

11115m11 'Wfl11 LLtlU tyV11v11~ L~fl fl 111'IJ~m1'1Jnu~"il~"l;"l1 'U.ff 'U;j' "il~~fl..::iiim 1fl11J ~dJ LL~~U1~LiJ'U 
fl1 'Jfi(j]"1J fl"l VJ 'ULeJ..::JVl~flvl L~ CJ fl11 LdJVJ 1 fl fl fli1otl'U ~-'id b ~fl L U'U m1n 1 fi'u m~u1'U rn 1V11..::iil qi qi 1V1~fl 
m~u1'Um1fi(j]"1Jfl"lVJ'ULfl"l b(j]CJi1m1VJ1~V1tl'fli1..::ivi'fl"M~ fl ~15 LL~~LLVl~"l-ff m,p;'l~ 1-'l I v1~1L U'U~flfl11 
1111 tfl m 'Ufl11LbtlU ruV111~fl~1-'l iii.h~~Vl5.fl1i"j iirn 1fl1fl1JVJ'ULfl"l"1JW~fi (j] LLtlDill'Vl1 111 Vl'ULfl"lfi~ 

"' "' ~ 

"il~vi'1-'l1'Ui!'Ufl~1..::i 11 Vl1JV11'Ufl11dJfi(j]L~m fi'rnLi:.J'U~11-'l1111b ll'U1 'IJ1~L~CJ"l1(j] fl11dJL'Vlm~?fdJ"1lfl"l 
~ 1~ u.ff 'UVJ fl'ULrn ~15fl11v1L~flfl1 off 1-H b ll'U 1 'IJ mdJ.ff 'U VJ fl'UlBfl11LLnil ruV11v11vi' L~ fl fl H 11"'11 '1.Jii..::i 

"' 
m 'JU)~ Lii'Ufl11dJ'11b~"ii1(j] CJ fl 1)VJ11 "il ?!flu .ff 'U VJ fl'U rn 1ulJu~1'U)~Vf11-'l m) LL nu qiV1111 ?f"-1\J 'Jru'VI~ fl 
ii-ff flu fli"j~fl..::iv1"il~~ei..::i'IJ-ru'IJ1,mm "1l'Vl~fl 1ll bb~ ~VJ11 "il?f fl1Ji:.J~ ~i"j5v11vi'"il1 fl m1 Lb nil ruV11 , "' 

.ff'Uv14 .ff'UV11JV11'ULL~~LLm"1l-ffflil~i"j~1(j]LL~~~'IJ?f11fl (Reviewing and reducing 

difficulties: R) L lJ'U.ff 'UvlL U'U 1-Htl'm~CJ'U 1vi'iim1dJ fl-:J ~ fl'U fli;ru 1 'IJ~"i111W1Vl1JV11'Uii"l-ff flil(j]i"j~1~ LL~~ 
eiu?111fl~1-'l 1 11"-lii"l Lu~ 1eim?t1-H'tl'm~CJ'Uiim1'1JfrnLn-ff flil~i"jm(j]v1i"ju 1 'W.ff 'Uv1 3 

.ff'Uv1 5 .ff'U?ttl'1J?f'U'U1-H'tl'm~CJ'ULfl(j]fl11dJ1fl1J1 (Obtainino mastery: 0) bU'U.ff'Uv1fl11-H' 
, 'U :::;, 'U 

m1dJ-d1 m Vl~fltl' m~ CJ'U 1-Hu11~ mdJb tl1V1mCJ fl11L~CJ'W1~11..::i 111(j] CJfl1 f'i'CJ-ff fl ~(j]i"j~ 1(j]Vf~flfl'IJ ?f11fl , ~ ' 
"il1fl.ff'U~ 4 LU'ULL'U1Vl1-'l1'Wm1-d1mV1~fl 

i'Uvl 6 i'UVJ11"il?ffl'Ui:.J~fl11L1CJ'U1 (Verification: V) LU'U~'Uvlmm1"il?ffl'Ufl11d.J1 
~ ~ ~ 

fl11dJL-ff11"iJ L~ CJ 1fl1Jfl11 dJ rt V1~"1J fl-ltl' flL 1CJ'U b ~CJ fl 1f'1CJlBfl11v1VI~ 1flVI~1 CJ L 'li'U fl 11 t11d.J VJ fl1J 
~ 

fl 11'1-'l LflVJ fl11VJ11"il 11J"l 1'U fl11Vl(j] ?f fl1J 11d.Jii"l 1-H'tl' flL~ CJ'Uiifl11VJ11 "ii ?f fl1J fl11d.J1fl11dJ L-ff 11"iJ"1Jfl-:J 
~ 
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-rr'UVi 7 .ffm ~e:itl~ULLtlf'l11:1.JLi1 h~R'11~Lf'l~eJ'\.JbL(;'l~L~l.l~'Uf'l11:1.J-rl VilJ (Enrichment: 
" " 

E) L th..1.ff 'U~m 1 ~m1:1.J"li1 m Vl~mr m~t1'U~iiuruV11vi1-:i m ·a~t1'U{ 1~t1Yi:uTHu1:u1 fl~(lfl111'l'nwrn'U " ,, " 
~"'fl 11 L ~ti 'Un 'U .ff 'U ~ 6 '11 rnT'Uii fl111 ~.ff eJ:l.J(l i1 eJ'U fl ~'U tl'UtJ flb~ tl'U L ~ eJ 1 ~ti' flL ~ti 'U 'V111'U i'i-:i 

" " 
-ti ti~ ~~'11~ LL(! ~~\l~~eJ\IU ~'UU1 \I LLm 'lJ a1V1~'UtJfl L~tl'U~ii.Ue:i~ ~~'11 ~ 'V11\I fl11 L~ tl'U f'l1U fo LLtlFll 1:1..J , " 
Li1h~1t115m1~1-:i1 ~LV1:1.J1~a:1.J ~\1!'1111-:i~ 2.2 

ci ~ fUClll c::t II 
m';i1.:l'VI 2.2 'll'IJ~fl'Un1';i\lflfl\lflllllfl1';i'L ';i'EJ'IJ';i~111LL'IJ'J'Vl1.:l'llfl.:lfll!:'IJ1'1Jn1';i IMPROVE .. 

u~ ::n';i::u 1u m ';i'Lui"u ru\11 L ;f .:i a~1.:ia lltl 
,, 
~u~t1un1l~fln\ln';i';ill 

fl1';iL~El'IJTiflEI .. 
fll!:'U1'Ufl1l IMPROVE 

"' ' "' IV .:::ii QJ O I.I I II 

'll'U'Vl 1 'll'U'U1L'lJ1am1m 
" " 

1VllJ (Introducing new 

concept: I) 

,, ' "' Vc::I VII I.I 

'll'U'Vl 2 'lJ'Ua11-:iFJ11m 
" 

LL(l~a1tlf'l11:1.J-rl V1:1.JL~t11 ~ , " 
0 q I.I J.J.q 

f'l1fl11J'V1L'U'Ufl111f'l~ 

" 
(Meta cognitive 

questioning: M) 

.ff'U~ 3 .ff'Utl1f'l11:1.J-fl tJ1 i 
" 

\11'\.J fat11otlrl1fl11J~L1J'U 
m1ffi~ (Practicing: P) 

QI 

,, 
~u~t1un1';i~fln\ln';i';i11 

fl1lL~El'IJ Tifl El fl';i!:'IJ 'J'IJ fl1 ';i .. 
LLnilru"H1L;i.:ia~1.:1a';i';ifl 

QI 

~111LL'IJ'J~fl'llfl.:I Treffinger, 

Isaksen and Dorval 

.ff 'U~ 1 .ff 'UvhR11:1.J L i1 huqjV11 

(Understanding the 

challenge) 

,, ,, 
-rr'UVi 2 -rr'Ua{1\ILL'Ulfl~ 

~Vi"'1fl'Vi"'1CJ 1 um1LLtlUqjV11 

(Generating idea) 

.ff'U~ 3 .ffml'l~C.l1Jfl11L~eJotJ11 tJ~ 
" 

m1tl~u&i (Preparing for 

action) 

,, 
~u~t11...1n1';i~~n\ln';i';ill 

n1lL~El'IJTI~E1m::u1um';i .. 
IMPROVE i111num::'IJ'J'Ufl1';i 

LLnilru'H1L;i.:ia~1.:1a';i';ifl 
QI 

.ff u~ 1 .ff '1Jtl1L .ff 1~f'l111J-rl Vi~ 
" " 

LL(l~vl1f'l111JL oLJ1 l:iJUqj'Vi1 

(Introducing new concept 

and understanding the 

challenge: I) 

.ff'U~ 2 .ff'Ua{1-:if'l11:1.J{LL(l~a1tl 
" ' 

Fl111Jn Vil.l L~ ti 1 otlrl1fl11J~ LiJ'U 
" 

m1{Fi~ LL(l~a{1-:i LL'Ul~~ 
" 

~Vim fl Vim CJ 1 'W m1 LLtlUqj'\111 

(Metacognitive questioning 

and Generating idea: M) 

.ff'U~ 3 .ff'Utl1m1:1.Jfl tJ1 i-:i1'U 
" 

b~CJ 1otlrl1fl11J~L1J'Ufl11{fi~ LL(!~ 
" Ll'l~CJ1Jfl11L ~e:iotJ11 U~fl11U~U&i 

3.1 .ff 'ULl'l~CJ1Jfl11L ~e:iotJ11 tJ~ fl11 
" 

tl~u&i (Preparing for action) 

3.2 .ff'U11\ILL~'ULL~1U~U&il'l11J 
LL'Ulfl~ (Planning your 

approach) 
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I ~ &l.q c::il II 

lil1'.i1.:!Vi 2.2 "!J'U\tlil'Un1'.i\ll'I min'.i'.i2.Jn1'.iL '.iEJ'IJ'.ifl111 LL 'IJ1'Vl1.:l"!lil.:ln'.i::U1'1Jn1'.i IMPROVE .. 
LLa::m::U1'1Jn1'.iLLnilru\111L~.:!i'l~1.:li'l'.i'.ifl (~v) ., 

QI- .., .q 

"!l'Ul'lv'Un1'.i\lftn\Jn'.i'.i11 

n1'.iL°iEJ'UTiflE.I .. 
m::u1'1Jn1'.i IMPROVE 

,, ' ,, 
-rr'UVi 4 -rr'U'Vl'U'Vll'ULLfl:: 

LLfi1 'll-if B~Vl'rlfl1Vl LLfl:: 

~'l.J'1'.i'.ifl (Reviewing 

and reducing 

difficulties: R) 

iJm~CJ'ULfll11f'l11:W'.iB'U{ 
'IJ 

(Obtaining mastery: 0) 
,, . ,, 

-rr'U'Vi 6 -rr'U\>1'.i1"il'1B'U~fl 

n1'.iL~CJ'U{ (Verification: 
'IJ 

V) 

.ff'U~ 1 ~m~a'l.JfoLLn 
fl11:W L-ff 1 liJ~flfl1Vl Lfl ~ B'U 

LLfl::L ~:W'rl'U fl11:W-rl V16J 
'IJ 'IJ 

(Enrichment: E) 

"' ~'Uflvun11~ftn\Jn1111n11 

L~EJ'IJTiftam::u1'1Jm'.i .. 
LLnUru\111L~.:li'l~1.:!i'l'.i'.ifl\tl111 ., 
bb1J1~~'tlv~ Treffinger, 

Isaksen and Dorval 

.ff'U~ 4 .ff'U11~LL~'ULL~1D~'U~ 
vl1:WLL'U1fll11 (Planning Your 

Approach) 

"' ., ., "' 
"!l'Uflv'Un1'.i\lfln\ln'.i'.i11n1'.i 

L°iE1'1JTiflam::u1'1Jn1'.i .. 
IMPROVE ~111num::u1'Un1'.i 

LLnilruvi1b;i~a~1~a-a-afi ., 

~'U~ 4 ~'U'Vl'U'Vl1'ULLfl::LLfi1 'lJ 

-if a~ 111-rl m 111 LLfl::a'l.Ja'.i'.ifl 
' 

(Reviewing and reducing 

difficulties: R) 

Lfll111'111:W'.iB'Uf (Obtaining 

mastery: 0) 
,, ' ,, 

-rr'U'Vi 6 -rr'U\>1'.i1"il'1B'U~fln1'.i 

L~CJ'U{ (Verification: V) 
'IJ 

. . ' 
.c:::::il di! Clio iJ 

'Vlfl"11111 Lflf!B'ULLfl:: L 'rl:W'rl'Ufl11:W'.i 
'IJ 'IJ 

1 Vl6J (Enrichment: E) 
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2.3.3 'U'Vl'U1'VlfllLLa::'U'Vl'U1'VIUnL~V'Ul'Un1l~~n'lnll11n1lL~V'U-fil'ltinl::'U1'Un1l IMPROVE 
u u 

i13Jnun1lLLnilruvrn-ti.:Ja~1.:Jallfl ., 

l'l1l1.:J~ 2.3 'U'Vl'U1'VlfllLLa::unL~V'Ul'ULL~a::-B'UIJleJ'Un1l~~n'lnll11n1lL~V'U-fil'ltinl::'U1'Un1l 
u u 

IMPROVE i11ltl'Un1lLLnUru\11L-ti.:Ja~1.:Ji11llfl ., 

"' ~'U1J1ei'Un1l~l'ln'lnll1l 'U'Vl'U 1'Vl'tl eJ.:Jfl l 
u 

~ "' -~ n1lL lV'UllJl111LL 'U1'Vl1.:J'tleJ.:J1l5 
u 

IMPROVE i111tl'U 

m::'U1'Un1lLLnUru\11L-ti.:J ., 
"' ' i11l1.:Ji1!llfl 

1. 'li1L'1'Ut1\911t1~1.:i -ifm.m UillVl1 " ., 
VI~ a '1 m 'U fl THuu ry V11 

2. '1~1.:i LL 1.:i"il.:i 1"il 1-H'Ln~Hl'U'!!m~tl'U 
" 

3. m~~'U1-H'-Um~t1'Uv'i1f111m off 1 h , 
uryV11 

1. 'Wt11ml.Jv'i1m1moff1h 

~1t1~1.:i -ff m;J" uryV11 

Vl~a'1m'Um1ruuryV11 

~'U~ 2 ~'U'1~1.:iLL(t~'11Uf111l.J~ 1. f11LL"ilfl1'Lifl"ilfl1)l.J~ 1. -Um~tl'Ul'ltl'Ul°l1ml.JVi 
, " " 

1mJ tJ1~flt1'U~1t11Pi'1e:i~1.:i -i!til.J(t uruV11 Lir'Um1~fi{;lvY.:i 4 tJ1~L.fl'VI " ., " 

~'U~ 3 ~'U'l11m1l.JnU1-tl.:i1'U 
" 

1{;lt11 iio\'1ml.J~Lti'Ufl11~fi{;l 
" 

2. f11LLU.:i fl~l.J'!! m~t1'U " , 
3. f11'Wmml.lm~~'U 1-H-Um~tl'U " , 
l'ltl'Url1ml.J~Lti'Ufl11~fi{;JLL(t~'11U 

' .. 
'VI VI (I 1 fl VI (I 1 ti 

" , 

5. m~\9i"U 1i1-Um~t1m~afl15m1 , 
LLtlUf!JV11~L Vll.J1~'1l.J 
1. f11'li1L'1'Ut1uruvnV1~t1 " ., 
'1m'Um1ruuryvn-ila 1 Vlll 

2. fl~~.:iLfll'l'Wq&Jm1l.Jfl11 

LLtlUf!JV11'lJm'!!m~tl'U 

3. m~~'U1i1-Um~t1'U11.:iLLi:.J'U1'U , 
fl11LLtlU f!JV11LL(t~Ui)'U°1il'l1l.J LLi:.J'U~ 
11.:iH 

2. '!!m~t1'U'11tJLll'U , 
f!11l.Jn Vlll 

" 
3 .. '\Jm~t1'UV1115m1 

LLnuryV111-H'V1(11 flVl"1tl 

4. -Um~t1'UL-timl'li:.J(t1'U , 

LLtlU f!JVI 1VI~ t1'1 m 'U fl1) ru 

uryvn-ila 1 Vll.J l{;l ti 1-tlm1 
' 

0 .. "' 

ml.Jl'lt1'Uf11ml.J'VIL 'U'U 

fl11~fi{;l 
" 

2. Uf1b~tl'U11.:iLLi:.J'U1'Ufl11 

LLtlUf!JV11 LL(! ~tJi)Wi fl11 



d GI .ct ') I ~ GI Q Cf 1J 
ml1'i'Vl 2.3 'U'Vl'U1'VlfillLL~~,.in L lfl'U L'ULL'1~~'ll'U'1e:J'Un1l\l~minll11n1lL lfl'Lllnl~'U1'Un1l 

IMPROVE i111n'Un1lLLnilru'M1L1i.:Ja~1.:JallA (~e:J) ... 
., 
~'Ll'1v'Lln1l~~n'1nll1I 

"' II n1lL lfl'Ul'1111 LL 'U1'Vl1.:J'lle:J.:J ,. 
15 IMPROVE i111nu 

nl~'U1'Lln1lLLnUru'M1 ... 
"' II ' L"tl.:Jal1.:Jallfil 

'U'Vl'U1'Vl'lle:J'ifill ,. 

fl1m~vl''U 1 irirm~t1'U'Wmt11:1..J 
'U ' 

1. iJm~tJ'UIP111'1'1B'Ufl111J 

26 

~'U~ 4 ~'U'Vl'\J'Vl1'ULL~~LLm "lJ 
-if atlwi'W ~1 WI LL~~a'\J '111fl 

., 
"111 '1'1tl'Ufl111Jf:l fWltl'I LL~~ f:l nvl' ti'! LL~ ~fl111JL VllJ 1~'1:1..J"lltl'I 

' 

~'U~ 5 ~'U'1tl''IJ'1'U'U1ir , 
QJ c:.:il ~ I.I 

'Un L 1t1'ULnwim1matJ1 
'U 

,, ' ,, 
oU'UVi 6 oU'UIP111'1'1B'Ui:.J~nT~ 

L~tJ'U{ 
'U 

'U 

tl'm~t1'U'i11 '\Ji1'1 L ll1V1mt1 

Vl1ahJ 

'U 

rl11Pltl'U 

2. tl'm~tJ'UUfoLLn-ifa~Wl'W~1WI 

V11aa'\Ja11fl 
' 

~'U~ 7 ~'UL~a'\J-r'IJLLtlfl111J 
L-if1 h~flmW!Lfl~tl'ULL~~ 

i. fllt16rnt1tl'm~t1'Unci11m11 i. tl'm~t1'U1P111'1aaufl1111 
'U ' 

L-if1hV11a 1irLL'IJ'IJC'.Jn'HWIL~lJL~:l..J L-if1h 

L ~1J'W'Ufl111JTI Vlll 2. fl11-Mtl'm~t1'U~'l~'Uv11 
'U 'U 'U 

LL '\J'\Jmn'H'wiL ~:l..JL~lJ 

2.4 h'Vlailru"M1'Vl1.:Jfi1ru'1A1a'1~ ... 
2.4. t fil1111"M111a'tlv.:J 1'1'Vlvilru"M1'Vl1.:JfilW'1fl1a'1~ ... 

~m-Mm111V1mt1"lla'1 h'Vltlil rum'Vl1'1flru1P1f'f1a1P1fl l'vi''ld 
'IJ v 

Anderson andPingry ( 1973) nci1111 h'VltlUqJV11'V11'1flrulPlf'l1'11Pl{L U'U'1m'Um1ru 

V11af11m11~vl'a'lm1i6 LLm "ll'Vl1amf111P1auzj'I~ LL nil ruV11'1~v111~~vl' eN~ m~u1"Um1~ L'Vlm~a:i..J 1wit1 
'U v 

1off P11111{LL~~'\J1~aum1ru'\J1~naum1~wi~"U1'1 
'IJ 

'\J~"/11 m11 L~'Ui:.J~ (2538) 1m irfl111JVl1J1tl11 i1 q]Vl1'V11'1flru1Plf'l1'1"1{ L U'U'1f:l1'Ufl11WV11a 

fl1f:l11J~~tl'lfl11fl11Pltl'\J 1 'U1'\J'\J~:1..J1UJV11B~1'U1'U 111J~'l~1BB'IJ1tl 1-ML VllPli:.J~ ~fiWIVl1rl11Pltl'\J 11ifi''ULfltl 
'U 'I 'U 'I 

mna'U LL~~ hJa1m1f:lV11f111P1au 1m 'U'Vl'UVi amum1ruV11af11m11-if a 1wi'1~ L ll"Ui1rumV11a 11l;'Ua ~ 
v 'U 

nu4flfl~~FiwiV11fl11Pltl'IJ 'IJ1'1-if m U'UD qJV11 "11V1-r'\J'\J1'1 fl'U LL~tl1'1 hlb U'UDqJV11"11V1-r'\Jfl'U~'U I tit~ 
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:wrusrJ1 iHqJU'!J (2549: 24) n'11-:ri1 hV1tliJqJV11flru\911'11a\9li bll'Uatn'Ufl1'HU'Vl~a 

r\'1m:w~ b~tJ1oLJa\I nutJ~:w1ru zj\I ~bbtlU ru'Vl11il~~a\11 -ff m1:w{ tJ1~au fl1'HU bb'1~ m~u1'Ufl11'V11\I 
'IJ ., 'IJ 

flru\911'11a\9li~b'Vlm~a:wm1bfl11~i-1 V1116n11 bb'1~~1bli"Um1 b~mbniJqJV11tT"U 
urusrJ~m m~~111ru (2552: 13) 1~1:1.1m1:wV1mt.1i1 hV1tliJruV11flru\911'11a\9li V1:w1CJ~\I ' ., 

-LJ'am1:wV1~ar\'1m:w~b lJ"Ua.n1Y1 m1ru6lla\l ,\'1'U1'Ubrn~tJ1:wiru zj\ltJ1~ naul911 t.1.n1~1 \111 b'16ll 1vi CJ~ 
hJ:i1bfl~a\l'Vl:IJ1tJU1fl '1U flfl.! 'V111 11:Wa~l911tJ erb~EJ'U!Ji'a\11.ffm1:w{ vlfl~~ U1~'1Ufl11tU \91'1aVJ:U'U 

'U 'U 'U 'U 

fld~U1'Ufl11~b 'Vl:W1 ~a:w1bfl11~l-1 ~fl11:W'Vl:IJ1 El L lil'Vl tliJqJV11~\I n'111 b ~aV1116m1m m 'Ufl11rl1'U1fl.! 

bb'1~~1b U'Ufl11b ~a 1 ml91f'i'1\9lau 

anruru1 a6llarntJ (2556: 11-12) n'1111vit.1a1uii'l 1:u'VltliJruV11flru\9ll'11a\9lii1 V1:w1t.1~\I , v v , , v 

r11m:w'Vl~aam 'Un 11ruV11\1 fl ru \911'11 a\91 i zj\I i1-LJ am 1:w b ll'U.n 1~1V1tl'\I~ a 1ii a1:w 11t1V11 ~ '1 ~l'l5 
1191vJ'UVlvl'U1vi ~a \I~ vi VI 116n11b~a1l11191f'i'1\91au1'Wb~\ItJ1:w1fl.IV!~aIii'1 b'16ll zj\I ~a '11offfl11 :w { 

'IJ 

tJ1~au m1ru m111\I bL~'U m111i'vi~'U h'1\lijmLniJ qJV11 1vit.1:u~~a\11 Lm1~~m1:wV1mCJam"Um1ru 

iJ qj'Vl1 na'U~lil~~1 L U'Ufl111°i''U'Vl1 fl1\91 au 

:u1nfl11:wV1mt.16lla\l L :UV1tliJruV11V11\lflru\9ll'11a\9li~ n'111:w1-LJ'1\I !Ji''U a1tJ1191111 :uVJtliJ ru'Vl1 ., ' ., 

'Vl1\I flru\911'11'1 \9li 'Vl:IJ1 tl~\I '1tn'Ufl11tU'VI~ a-LJ' afl11 :W L ~ \IU11 t.11 tJ ~ L~ tl1nu,\'1'U1'U 'Vl~atJ1m fl.I er L~ t.l'U 
" 

hJa1:wi1t1V11f'i'1\9lau Hh~''UV1 !Ji' a'l 1 im1:wY1CJ1 CJ1:WLL'1~'1.hm1:w{ vi'n~~ tJ1~au n11ru \91'1avi:u'U 
'IJ 

fld~U1'Ufl11'Vl1\lflru\911'11'1\9l{~L Vl:W1~'1:W L ~a 1 m~mzj\lf'i'1\9lau 
2.4.2 tl':i~Lfl'Vl'tle>.:i 1~V1uilqJV11f'lw~fl1~1wf 

1 :uVJtliJ ruV11 flru\911'11 a\91 i L ll"Uam'U n11ru~u 1w1 CJiJ ruV111911 CJm~1V1~a-LJ'afl11:w LL'1~ ., ., 

1111 L'16ll tl' nm1Pin~1flru\9ll'11a \91~191 LL u\lu1~ L.nVJ6lla\l 1 :uVJtliJqJVl1 flru\911'11a\91~ -m~n~ru~Lb\9lnvl1\I n'U 
" ~\Ju 

Gorge Polya (1973: 154-156) 1191LLU\IU1~b.fl'Vl6lla\111iJVJtliJqJV11flru\911'11'1\91{\911:w 

liJV1U1~'1\lrl6lla\IUru'Vl1 bU'U 2 U1~L.fl'Vl 1191bLn ' ., 
(1) iJqJV111i.11°i''UV11 (Problem to find) bU'UUqJV11mi.1l°i''UV11f'i'1\9lau~!Ji'a\lm1 zj\lm:u 

a ~1'U1UU1m fl.IV! ~a-:il 1'\.J 1 'U b U'U iJ ru 'Vf 11i.1V1116fl11'VI ~a'VI 1 b 'Vl\91 ~ '1 n1~ ~ 1'\.J ~ 1Flru6lJ a\I iJ ru VI 1 if 
'U 'U v , v v 

bLU\lbU'U 3 ~1'Ufia ~\l~!Ji'a\lfl11'V11 ~\l~fl1'Vl'UVJ1i.1 bL'1~L~a'U16llbzja:wLCJ\11~'Vll1\l~\l~~a\lfl111i.1V11nu 
~\Im :uVJtl fl1'Vl'UV1 

(2) UqJV111i.1~~:utl (Problem to prove) bU'UUqJV11~1191LL'1V1\lfl111i.1LV1~~'1i1 
iafl11:w~n1V1'UV11 i.1'Lll'U:U1\l'Vl~a LU'UL Vi:u ~1'U'11~ru6lla\luruV1T1.h~L.nV1d:u~tJ1~nau1 tJl911CJ 2 ~1'\.J ., ., 

?'la ~\l~n1V1'UV11 i.1V1~aa:w:w~~1'ULL'1 ~~\l~!Ji'a\1~'1:utlV1~a~ '1a1tJ 
~ 'IJ ' 

Arthur J. Baroody (1987: 260-261) 1~LLU\11ULLUU6lla\lh'VltlUru'V11flru\911'11'1\91{ " ., 
aamlJ'U 2 U1~L.fl'VI LVltJ 1 mfl1\la{1\16lla\1Uqj'Vl1L U'ULflrusrJ1 'Ufl11LL U\I ~\Id 

(1) i1 ruV11611:w m (Routine Problem) L U'UU ruV11 ~er LL nu ruV11l°i''WLflt.11"U16n11 
v v 'U v .. 

1 'WLfl1\1'1{1\16lla\IUq]V11 L 'li'W BllilLfltll'lU 1 'U\111a~1\I -ff m,J'1~ rl1'Vl'UV11 'WUqj'Vl1U1~b.fl'Vlif ~ni1LLvlLUl'l1~ 
ia:w'1~,\'1 L ll'ULrn~L Wt.1\ll'la 1 'U m1V11 f'i'1 \9lau il\I b tl'"Un11!1nvi'n~~1vivi'n~~'Vl~\I iJ ru V11tJ1~ L.nVJd~n " ' ., 
YIU 1 'W'Vltl'\l~Bb~t.l'Uvf1 h_J 
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(2) ilrumhJ511lJ~1 (Nonroutine Problem) LU'UUillVl1~~LLtlUillVl1':ij~l91ei\lth~ll'J'1 
QJ " 'ti QJ 

fl11ll~fl11lJ'11m1riV1'11t.1eiv1\1 L .U1~1t.1 nm ~eJ't11m 1 m 'Ufl11LLnil ruV11 L u'Uu ruV11~ L tl''U m 11 Lfl11~,,, 
~ ., ., 

eJ v 1\1 L iJ 'UL VII'! L iJ 'Ut:.l (;I oUeJlJ (;I~ L if eJVl1r\'1Vl'U~1-Hi1vY \I 'ii' 1 L iJ mm~ hJ'ii' 1 L U'U VI ~el r\' 1Vl'U ~ .u eJlJ(;l L mli ' ~ ~ 

L ~tJ\l'Vffl 1fifl11V11rl1 l'l eJ'\.J eJ1':ilffi~Vl'11 t11fim 'l rl11'1 eJ'\.J fleJ1':ili1ll1nffJ1Vl~\I rl11'leJ'\.J 

May M. Hathied Nancy T. Edwards and Gary G Bitter, 1993: 54) 1~LLU\lb':il'VlV 

ilqiV11rirul'!ia11'1l'li eieimll'U 3 tJ1~Lfl'Vl ?iei 

(1) h'VltlilruV11tJi;i1mtJ~ Lll'Uh'Vltlilrum~i1'ii'1'U'J'U"lleJ\lrl11'leJ'\.J~ LU'U 1 tJ1~mn vl'\IJ'U ., ., 

m~'\.J'J'Ufl11 L 'U m1LLnil ruV11~\I L U'U~\1"1 f'i'rum n fll1r\'11'1t1'\.J~':il~1~fo ., ., 

(2) b':il'VlvilruV11vi1-Hl'i'uV11 ~fl':il~i1r\'1l'lei'lJ~':il'\.Jeit1 L 'U\;)1 LL~i116m1~i!m~t1'U'11lJ11riV11 ., ~ 

rl11'leJ'\.J 1~Vl'11t.J15 

(3) b ':il'Vl tlilruV11~i1 LL 'U'J'Vl1\l L-H'l'i''Umr11l'lei'\.J 1~ mt11 '\.J':il~ L U'UU ruV11~u11lJ~1~ '1 ~11l!vY\I ., ., ' 
i1r\'1 LL 'U~i11"1V1fo fl11LLm ':il'VlVUill'Vl1 LL'1 ~mfiLLm ':il'VlV~1liv\I tJ1 fl ., ' 

~~vfi Vi'rlvfl\I (2544) 1~LLU\lf111LLnilqiV11flrul'lia11'11'lieieimiJ'U 2 tJ1~Lfl'Vl ?iei 

(1) fl 1 'l LL nu ru Vl1~Yl'\.JL -H'U fa tJ ~ 'J 1 tJ Vl~eJ h 'Vl VU ill VI 1 L lJ 'U U ru Vl1 ~ti nL ~ tJ 'Uij l'i' 'UL fl tJ 
QJ llU IV 'I 

ffifl1\1'1~1\I hli't.Js&'ei'U ~ LLnurumi1m1ll~'ULflt.1n'\.J 1fl1\I m1 
~ ., ' 

(2) m1LLfi'ilrum~1liLfltJYl'\.JL i1'Wm riei'U t1ruV11~i!rn~EJ'U1lil'i'mriEJ illm\1'111..:i~u~ei'U ., ., ' 
LLri~ LL nil qj'Vl1 191 eJ\IU)~ll'J(;lfl'J1llf fl'J1llfi~'l'J'\.J tlel~ LL(;l~VI~ n fl1)~1\l I l.11) LLtlUqJV11 zj\I LLU\I eleJ fl 

1~afl 2 "IJiJ~ ?iei 

(21) ilrumm~'J'Ufl11 (Process Problems) LU'UuruV11~l91ei\lbim~rn'Ufl1'lfi~eiv1\lij ., ., 

(2.2) ilruV11L'U'lUU~lil'U1 (Puzzle Problems) LU'UUruV11~Vl1Vl1mLi;i~1-Hm1lJ ., ~ ., 

'1'Ufl'1'U1'U v\'11-Htl'rn~t.J'U 1~ffieJfl1'1'Vl~fleJ\I L~'Uell':il L U'U h'Vltl UillVl1fl rul'l ial1'11'!{ i!'U'Vl'U1f11) ilrum ' ., ., 

~ m~m.i~dvh 1-H'll eJ\I L-H'Ufl'J1ll~ ~VIV'U"lleJ\lfl'J1llfi~ fl1'lfl1~ Lm fl1'llleJ\IU rum 1 'LIVlm t.J~ fl~ru~ ' ., 

1it1 Yl1ru"1Jtl'11t1 (2546: 10-11) LL u\ltJ1~ Lfl'Vl b':iJ'Vltli:lqiV11fl rul'!ia11" l'liL iJ'U 2 tJ1~ Lfl'Vl 

(1) h'Vltlilrum1'U.ff'UL~t.J'U (Standard textbook Problems) LU'Uh'Vltlilrum~~'\.JL-H'UeiV ., ., ~ 

~'J 1 tJ1 'UVltl'\l~eJL~tJ'U zj\11 m 'U fl1)L~t.J'Ufl1)'1eJ'Ufl rul'lli11'11'!{ ~ n~ru~ L~'U"lleJ\I h'VlVUqJV11U'l~ Lfl'Vltl 

?i eJ'11lJ1)flVl1rl1 l'l el'\.J~'J t115LLrt ~'11 vl'\.J~'Ul'l eJ'U'vTI otleJVL U'UU'l~'ii' 1 
~ 

(2) h'VltluruV11~ L U'Ufl'l~'\.J'J'Ufl11 LLtlUruV11 (Process Problem) L U'U h'Vltlil ruV11~1li ., ., ., 

'ii' 1 L ':ii ~ L~tl'U hJ'11m1riV11 r\'11'1 ei'\.J hn~ t1fl11 LL tJ rt L~ei\I 11161Jei\I h'Vltl L tJ'UtJ 1~ 1t1fl"'ru61 fl~ruLLrt ~fi~ 
~ ., 

rl1'U'J fi.IVl1 rl1 l'leJU l'lll.115~1 otleJ ~ L~ lJ I LL~~ L ~t.J'U ':ii ~191 eJ\111 \I LLt:.J'Ufi~Vl1flrt1fim1ifl'Ufl11 LLtlU qJV11 

b ':il'VlrJU)~ Lfl'Vltlm ':ii L~t.J'JoUeJ\I nu L VII'! m1ru1 'U~ll'JU"J~'ii'TJu"lleJ\IUflflftVl~eJ L U'UU rum~ L~ t.J'J btJ\I nu ' ' ., 
L tleiV11i"1J1~'U LLfl~U1\lfl~\lrl11'leJU"llm b':il'VlVUqJVl1t11':ili1mflfl11 1 r\'1l'!eiu 

':i11fl~f1~11m':il~L-H'U11 h'VltlilruV11rirul'!ia11'1l'lii1eivV1rt1t1'1fl~ru~V1mEJtJ1~Lfl'Vl ~\lm':il ., ~ 

'11tJ'1fl~ru~"lleJ\I h'Vltlilrumrirul'llil1'1l'!TI~Lll'U 2 tJ1~Lfl'Vl ?iei ' ... 
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(1) h'Vl tlihu'VI 1,X 1 hJ zj~ii15LLtlU ill'Vl1 ~LL 'tl 'U el'U \>11 CJ vl'J ti fl l~CJ 'U?f 1 lJ Trn'111tJ LL 'U'U ... ... '\) 

u ru'Vl1 LLc;:t~ LLnuruV111~ Vl~m ll'UU ruV11~~ el~ 1 off VI fl'tt~Vlc;:t1 CJ el~1~ L~ mLnurum ti flL~CJ'UL\PlCJ L~CJ'U { 
v cu QI v 'U 

Vlfl'tt~Vl~el\P111l.lflVl11'UCJelVl~L~CJ'JiJel~fl'UUqJV11l.11LL~1 
(2) h'VlVUillVl11 'U~l\>l'l~~zj~~fl'ttW~"llel~ h'VltluruV11iim1l.JL~CJ'JiJel~1 'U~l\>1'1~~ ~~ir'U ... ... 

1'Wm1?1el'U m1LLm'l'VlvuqiV111"1~~~ 1"111 L~ el fl h'Vltlu f1.JV111~tirn~CJ'U1~L~CJ'U 1VI CJ L~eln h'Vltl'Vlm CJ 1 
fl fl'ttt:U~~LL\>l fl~1~ fl'U el el fl 1 tJ L ~eltifl L~CJ'U '1~ 1~ L~CJ'U{ fl11LLm '1'VltlUruV11Vlc;'t1 CJ1U LL 'U'U LLc;'t ~tirn~CJ'U 

'\) ... '\) 

'1~ 1~iil'111ii?11m1~ 1 'Wfl11LLm '1'VlVUqJV11mn~'U 

2.5 fl111Ja1111':it:l b 1Jn1':ib oML 'Vl~~a b 1Jn1':iLLm\IVIVU ty'Vl1Vl1~f1Wl91f11al91i 

2.5.1 fl1111LU1J111"l.leHn1':iboML'Vll91~a • 
fl111 ~ L Vl\>l [:.J c;'t ~el 11 Lu 'U L\Pl ~el~ ij el '11flru1'Ufl11 LL?l'J ~ Vl1m1l.J {"U el~ lJ 'U 'ttV el~"' 1Vl L&i c;'t 

'I IU 'IJ 'I 

(Aristotle 384 - 322 B.C) tintJ1''1!ru1'1!11fl~fllJCJ1l.111 "l.l'U"tttl fiel ~Vll~iiLVl\>lt:.Jc;:t" (Man is 
... ' ' 

rational animal) l.l'U"ttCJ1 otlL Vl\>l t:.Jc;:tvY~ LL~ L~l.IL ll'Ul.l'U'ttV LLc;:t ~fl111 ~L Vl\>l t:.Jc;:tvJ11 ~l.l'U'ttV?11m1m~CJ'U{ 
, , 'I 'I 'I 'U 

LLc;'t~~(P).J'U1\>l'ULel~ 1~?t~fll1~\>ll"l!lJVI 1VI 1 'U fan el~?t1VlL~c;'t 1~L ~CJ'UV1ti~~mL?IVl~fi~m1Vl'111W1\Pl'J1lJ 
'\) 

~ fl~el~"llel~fl111 ~L Vl\>lt:.Jc;:t~el'Vlti~~el fiel Oroanum zj~ LL tJ c;:tl1 L\Pl~el~ijel L ~11~ L "1J1 L ~ell1L Vl\>lt:.Jc;:t L lJ'U 
'U , :::> 'I 

L\Pl~el~ijel LL?l'J~Vl11'111l.1'1~ ~"llel~l.l'U"tttl VlfiflLflt:Usrl fl111 ~L Vl\>lt:.J c;:t~ L ~CJ'U 111 'UL~l.J;i~el fl11eJ 1~L Vl\>l t:.J c;:t 
' ' ' 

LL'U'UiJ1tiCJ (Deductive Reasoning) 1VICJiia'V15~c;:tLL~l'l~l.I fan\>l~l'U\>lfl 1 'U?llJCJ,f 'ULLc;:t~~elmfi~?tlJCJ 
nc;:t1~"il'Um~,X~ii~"'l1'CJ1V11hnelu1~mru\Pl~"'~P1\>1111"tt~ 16 zj~Lll'Unm'U1'Umnfi~ 2000 tJ 

2.5.2 fl1111V1111mLa::f11111a1~ru"l.lei~m':iLoML'Vll9l~a ... . 
1eiV11vJLvlel{ (O'Daffer, 1990: 378) L?l'Uell1 m11~LVl\>lt:.Jc;:tLU'Uri1'UVl~~"llel~fl11flVl'V11~ 

' 
\Plru\>1P11?1Vli LLc;'t~L lJ'Um1fiV1~ L~CJ1 nunTrn{1~V1~ nm 1 m1?11tJ LL 'U1fiV1~?1ii L Vl\>l?tl.lt:.Jc;'t LLc;:t~m1V11 

' ' CV V' tf ..:::::.. 

\Pl'J1lJ?llJ~'U5"1Jel~ll'U'J\PlVI 

fl~'U'JVI (Greenwood, 1993: 144) nci1111 fl11flVl'V11~1'1ruVlPl1?1VliLlJ'Ul'111l.1'111m1~ 
'\) 

1 'Ufl11L il1 h LL 'U'U1U Vl1?lm'Ufl11W~'Jl.l"Umuru'Vl1 1~'1.Joif elc:iVl~mVI LLc;:t~?l-r1~CJ'V15l51 mJ fl11flVl'V11~ 
'U v 'I , 

l'lru\>1P11?1Vlivi'11 ~LilVl15nTH ;a~1~uu '11V11'uuruV11 L;a~tJ~m ru~L lJ'Ut:.Jc;:t"Uel~ n11 L~ CJ'U{ LLc;'t~ m 1 ... '\) 

~1LiJ'Un11'Vl 1~ l'lru\>l P11?1Vli L iJ'U m1 L i!'U m1L~CJ'U~111 nn11m1l.J~ L YiCJ~ [:.J c;'t fl~5VI~ el!"l 1\>l elu 'U el n"il 1 n ii 
'\) ' 

fl~'U'JVI ~~ J1i1~1?1ti'U?l'U'U"ilVI Lif 'U'rrt ~Lfl Vl~'U 1 'Ufl11L~CJ'Ul'lru\>l Pl1?t\>l{"il~ L lJ'UU1~ 1CJ"ll'U1~ L ~CJ~ LL\>l b 'U 
'\) ' ' 

fl11L~CJ'U{L .Qel'Vl1 L vhif 'U LL~'l~LflVl\Pl'J1lJ?l1:!.J1';i~ 1 'Ufl11flVI LLc;'t~ 1 ~L Vl\>l[:.Jc;'t 1 'Uv11tirn~CJ'U~'J CJ 
'\) , 

m~l'lLLc;:t~1VllJ\Pl (Krulik and Rudnick, 1993: 3 - 5) nci1111 n11fiV1 VlmCJfi~ 
'\) , 

1'111l.J?t1m1~"Uel~tin L~CJ'U 1'Wm11~mzj~-iJel?11tJ~?tl.IL V1Vl?ll.Jt:.Jc;:t'11 noif ell.lc;:t~n1V1'UV1 1VI CJti rn~CJ'U~el~ , ' '\) 

?1{1~-if ell'111l.Jl'11 VI m1ru m-if el?11tJ"il 1n1"111ii~l.l~'UITT 'U?lm'U m1ruuruV11 Li.'11 LL?! VI~ LVl\>lt:.Jc;:t el5u1 CJ 
' ... ' 

oif el?11tJ llc;:t~~'U~'Uoif el?11uif 'U zj~-iJel?11tJ ilfi mL 'U1fiVIVl~elm1l.ITI Vll.J~1~1'u 
, 'I 'I 'U 

m~l'lLLc;:t~1V1iJ1"1 hi'utJ~n11fiV1elelflLU'U 4 .ff'U\>lel'U fiel n11fiV1.ff'U1~~n1~ (recall) 
'\) ' 

n11fiV1.ff'U~'U~1'U (basic) n11fiV1.ff'Ul"il11Wfl.J1W (critical) LLc;:t~fl11flV1?1f1~?111~ (creative) 

ri1'Ufl111 ~L Vl\>lt:.Jc;:t 1'11~\Plllc;:t~1V1iJl'l l.Jel~i1L ll'Uri'J'UVl~~"llm m1fiV1~L VltJel 1tJ"i11nn11fiV1~'U1~~n1~ ' '\) ' 
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fl1~fl bbf1:::1~'Llfl e:i6u1 v11 fl 11fi~ b U'U m:::uTu1111~-b'uim..1 bb~fl :::.ff tJVleJ'U~bb?f ~~ 
'\J • 

1tJil1V'I hJ1vi' bbtl fl"ll1~'<ii1 fln'U bb~"' :::.ff tJVl eJ'U m '<ii '<ii :::mu bM t11ntJu1 ~ '<i11 fl bbi:.J'Uil1 V'l'<il :::b ~'Ul111111-M ,, ,, 
cf e:it, V dil .c:t. V .::::.. ' .c:t. IV II tf o V q 

b '\/IVl i:.Jfl'<il::: 11il '1~ fl11fl~"ll'U V'l'U \i1'U fl 11fl ~"ll'Ul bfl11 :::'\II bbft::: 1111fl ~ "ll'U ?f 11~?f11fl ?11 '\/11U fl11 fl~ . ... 
.ff tJ1 bfl11:::"1 bbf1:::1111fi~.ff tJ?11'1~?1111"1 fl1~flbbfl :::1~-Ufl b~tlfll1 b U'U1111fi~1:::11i'u?f~ (hioher - order 

'U , '\J ::;, 

thinking) 

fa~1vlbvleJ1 bbfl:::5eJ'Ufll?f'Vl (O'Daffer and Thornquist, 1993: 43) 1v1m1iiV1mt1 

bMt11 num1iifi~'Vl1~ flruVl l'11?1V1111 b lJtJ11111 -ffYI m;:::'Vl1~ flruV11"11?tV11~iie:i~e:i~1~V1m fl'\11'11tJ1 tJ1111 
'\J 

vl1fl11ii b off 1 h bb tJ1 Fi~ ~tJV11m1ii~ii~tJ1h:::V111~ bb tJ1 Fi~ ?11'1~off e:i?11tJV1~e:i?1i!u ?ftJtJoff e:i?11tJ bM t11 nu • • • 
bb 'U1 Fi~ bbft :::fl11ii~ii~'U661Je:i~ bb 'U1 Fi~ bbft :::bbnuqi'\111~ bM t11 nu bb tJ1 fi~tY'U 

?fil1fl1flruV1f'11?fV11bb~~'ll1~61JeJ~?f'\/l-r\imiJ~fl1 (NCTM, 2000: 56) fl~11bMt11nu 
'\J ... 

fl ruV1f'11 ?f V11nu11111-M b '\11(91(:.Jftl1iifl11il~il~'U6n'U bbft::: 1vi' rl1'\/l'U~ 1-M fl111 v1 b '\11(91 (:.Jft bbft::: fl11~ ?f '<i!tl 
• • '\J 

'Vl1~flruV1f'11?1V11b ll'Uii1V11\i1'U'\/I~~ 1 tJ1111b~t1'U1111?1e:i'UflruV1f'11?1 V11 bbfl::: fl111 v1b '\11(91(:.Jft bbfl::: m1~?1'<i!tl 
... • '\J 

'Vl1~flruV1f'11?1V11tYtJ'<il::: b ll'Ubb 'U1'Vl1~ 1tJm1~\>ll'U11v1bn~1111bb?f ~~e:ie:iflfi~m1iib -ii'11 '<ii~~ fl~ ~b~ t11 nu 

u11fl!Jfl11ru~1~11vi' 1~tJn1V1tJ~111m~1tJ"lleJ~ m11 v1b 'Vl~i:.Jmbfl :::m 1~~'<iltl'11V1-ruirm~t1'U 1 tJ1:::11i'u ,, 
eJ'Urnflfi~bm~ 12 11i'~ii • 

( 1) V11:::V1uflfi~rn1ii'11~ru"llm m11-Hb V1V1i:.Jflbbf!:::m1'W?f'<iltJ1 tJ1'll1flruV1f'11?1V11 
"' • '\J 

(2) ?11'1~ bbfl :::V111'<i1?1e:iu-ii'e:ifl11iifl1~ m1w'Vl1~flruV1f'11?1V111vi' 

(3) ~\>ll'U1 bbf1:::tJ1::: bil'Um 1a1~ b '\11(91(:.Jft bbfl::: m1~?1'<i!tl'Vl1~ flruV1f'11?1 V111vi' 
• '\J 

i'llitJ ~il'Vll'V'l1 (2534: 121) 1vi'fl~11l1 11111v1b'VIV1i:.Jft '\/lilltJfi~ ~fl"t;W:::'\/l~~"lleJ~fl11 • • 
?l~~vm1t11iie:i6u1mVI~1111 wu1~ e:i81 ~ hJ11'<il::: b U'U 11111 vi''VI~ fl~1'U 1111~~ bflV1V1~e:ioii'e:im1ii~1~ 'l 
mvi'-rum1t1e:iii-ru 

Vif'l'U1 bb"lliiiiru (2542: 14) 1v1m1iiV1mt161Je:i~fl11fi~e:i81~iib'VIVlt:-1fl11 bll'U1111?1~~ii • 
'<ii ~il~V1ii1t1 b vlm oii'1 hm1ii fi~~?f 1m1'1e:i6u1t11~ ~1 m 'VIVl i:.Jfl 1~ t1?11ii11'1 '11 bb 'U floii'e:iiifl~ b ll'U 

, 'I , 'U 

oii'm Vl'<il'<il~~ brn:::~'<i111ru1b~eJ~~?l~utJ~tJ\i1tJ"lleJ~oii'm VJ'<il '<ii~~ 1~ ti 1 i'VI~ rn 'VIVli:.Jf!bb uuu1i!tJ bbf!:::e:itJi!ti ... . . 
zj~tJ1:::fleJU~ltJYlfl"t;:::8e:it1 I 11i'~.Q' 

11~.c:t. .::;::,,_~ v 

( 1) ?11m1mbt1 fl"lleJb'Vl'<il'<il1~ bm:::m1iifl~ b'Vl'UeJeJfl'<il1 fl fl'U 

(2) ?11ii11'11-Hb '\/IVli:.Jfl bbuuiJ1i!t1V1~e:ie:itJi1tJ ~'<i111ru1-ii'm VJ'<il'<il~~ 1~ • • 
(3) ?11m1'11 ibV1Vlt:.iflvY~bbuuiJ1i!mbfl:::e:itJi!t1 'W'<i111ru1-ii'm VJ'<il'<i1~~1~ • • 
'<i11flfl11iJ'\/lil1tJ"lleJ~1111?1~ bbfl:::rn1ii~ii~tJ61:::V111~ fl11fi~bbfl:::m11 vi'b'VIVlt:.ifl ?f1Ub U'U • • 

fl11iiV1mt161Je:i~m1ii?11ii11'11 tJm11-HbV1Vlt:-1f!'Vl1~flruV1f'11?1V1111V1mt1fi~ m1ii?11m1'161Ja~irm~tJ'U • 
1 tJ11111 iYI fl"t;:::'V11~flruV1 f'11?1V11~iie:i8V1f!1flflfl1ti1tJfl11vl1m1iib oii'11 '<ii bb tJ1?1~ ~tJV11 fl11ii~ii~tJ6 

'\J 

1 :::V111~ bb tJ1 Fi~ ?11'1~-ii'e:i ?11tJV1~ a-ii' e:i ?tu u ?ftJm~ti 1 nu bb tJ 1 Fi~ bbfl :::ri11ii~ii~tJ 66ll e:i~ bb tJ1 ?1~ bbfl::: • • 
bbnuqiV11~bMmnubbtJ1fi~tYtJ 
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2.5.3 ~ff~W~n1'il~L'Mf'IN~ • 
L tia-:i~1flfltUt'lf'11'1ffh U'W1'111~-J1~1CJ L Vlt'l~~ fl1'.i~<n.J'U1vlfl~:::m'.i 1 ~L Vlt'l~~ bl?ICJii15Vl~'l 

' ' 
~a fl1'.i 1 off~1miJ ~'1a'Wl'i'a-:i-r:ilfl 1 off~1miJi.JmCJ LUl?I L~a 1~~L~CJ'U1~L'Vlt'l~~1'Wfl1'.i1 ~~1t'lau fl1'.ifll?I 

'U "' 'U 'I 

L ~ 'l L Vlt'l ~~'V11'lfltUt'lf'11 '1t'1{11?1 CJ-vt11 i.Jij 2 i;r fl~UJ::: ~a fl1 '.ifl"' L ~ 'l L Vlt'l~ ~LL u u ai.Jtl'mL~ :::m 1fi"' 
' ' ' 

L ~-:i LVllPJ~~ LL uuu'.itJCJ fl1'.ifll?I L ~-:i L VllPJ~ mLuu~i.Jtl'CJ L U'Ufl1'.i'1-r1-:i.rra'11i.J ~1 flfl1'.ii.J~'tJ~V1~1CJ j Vl~a 
L U'Ufl1'.i'11U~1fl ~11.JVBCJ j 1i.J~~l'U1 my fl1'.ifll?I L ~-:i L VllPJ~~LL uuu'.itl'CJ ~a fl1'.i'11i.J~1fl~l'U1 my1 iJ ~ 
~11.JVBCJ 

1?11-:JL~B'U eleJ'UUllJ (2547: 23 - 24) flci11-J1 L~fl'11lJ1'.if;l1~L'Vlt'lvrn1~L'VllJ1:::'1lJt'11lJlCJ 
' 

fl11iJfam~i.J'.i~'1U fl1'.iru fl1'.i1 ~b Vlt'l~~'UeN L~ m~ rnrm U'U 1 Ut'l1lJ~'l~~1 L ~'U'Vl~B b ll'U 1Ut'l1l.Jfl1'.i-ru-r 
'U ' 'U 

\Pl Bl.11 ~-:i~<n.1 'W11 ~ L U'U L VI~~~~ L U'U'U1l.lo'.i'.il.ll.I 1 fl;'UL~a CJ i fl1'.i1 ~ L Vl~~~'ll a-:i L~ fl 1 'W'.i~~u 
~'UU'.i~f;liJPifl~1lJ m lJ'Ub~B'l b~CJ1 nULb UU'.ii.J fl1'.i~1 bb 'Ufl fl11lJG1'lJ~'U6'V11'lfltUt'!l'11 '1t'l {b~CJ1 nu fl1'.i 

'U 

~1b ti'Ufl1'.i fl1'.i 1 otl'1lJD~'UB'l~1'U1'U b ll'Wl'i''U b~flfld'.il'i'B'lb~CJ'U-r fl1'.i1 ~b Vlt'l~m ~m.! 11 i.J~fl1'.i'1'.ii.J L ll'U 
'IJ .. 'IJ 'I 

tl' CJ-vt11 iJ fl1 m'.i CJ fll'i' 1ati1-:i~ L lJ'U mru'1tl'u '11.Jmrn ~ m rufi' "'~1m ~a 1 ~ L~ fl hJ~1'U'1'.ii.J L ~1Ln'U1 iJ 
'U ' ' ' " ~ iJ d IJ c:a. q I dJI ii 

bl?lflt'l B'l b '.iCJ'U~fl1'.i'Vl~1'.iUJ1'1'l t'l1'l j U'U'Vl'U~1'U'UB'l'UBl;j~ 

eJlJ'Vl'.i lJ1fl~'UB'l (2547: 97 - 98) 1~flci1111-J1 fl1'.i1-HLVl~~~'V11'lfltUt'!l'11'1t'l{ 
' 

(Mathematics Reasoning) bll'Ufl1'.ibCJ'lfl11iJG1'iJ~'U6b~'lm'.ifl~ (Logical Interconnections) 

1 'W'V11'lfltUt'!l'11'1t'l{ (Rai mi, 2002) fl1'.i 1 ~b VllPJ~~iifl11lJ ~1flqjlJ1 fl b 'Vl'.i1~ 1 'W fl'.i~Ul'U fl1'.i 1-H b VllP)~ ~ 

crb~CJ'U~B'l1-b'fl1'.ifil?IVl~1CJvlfl~::: L"li'U fl1'.ifil?libfl'.i1:::'lf G1'lbfl'.i1~'Vf fi1?11t'l~t'l'.ieJ'l fil?IBV1'lij 
'U 

1~11ruru1ru b ~a 1 m~.rra'1'.ii.J~i;ifll'i'a-:i bb~~.rral.l~fl1'.i 1 ~b Vlt'l~~'UB'l~ b~CJ'Utl'li1fl11l.1~1fi'ru bl?I CJB1 ~vl1 
" .. 'U 'U 'I 'U v 

1-H~'1B'U'11'.if;l~1bU'Ufl1'.i~B1 i.Jd 
'U 

( 1) a5U1CJ'.i:::~U~<n.i'U1fl1'.i'UB'l~ b~CJ'U 1 'Wfl1'.ib~CJ'UlJ b 'Uvll'1Ubu'Vl1::: 11?1 i 
(2) '.i~Uf111lJ b .rr11 ~~fl ~11?1 bfl~ B'UVl~BBU'1'.i'.ifl~B fl1'.i b~CJ'U~'U a~~ b~CJ'U'Vl~BlJ~'l b VI~~~ 

'I 'I '\J 'IJ 'I 

(3) iLfl11:::vfbb'Ulfl1?11Vll-ii (Emerging Ideas) ~bfll?l~1flfl111-HLVllPJ~~"l!B'l~b~CJ'U 
b ~a~~ :::'U CJ1CJ fl11lJ bb~:::aiii.J'.i1CJ~1lJ nu~ b~CJ'Ufl'U~'U i 

(4) '.i~U Lf11'l'111-:i'V11..'.lf1W~l'11'1~i (Mathematics Structure) V11e:ith~bil'Vl61JeJ..'.lUru'Vl1 
' v 

~~1 L ll'U~1vrfo m1'1~1..'.l LL 'Ulfll?l'Vll'l fl Wt'!l'11'1t'li~:Um1iJV1iJ1 CJ~ e:i~ L~CJ'U 
'U 

(5) -;ijl?l'Vf 1 '1 m'U fl1'.iru~ b Vil.I 1 :::'1l.1~1Vl-ru fl1'.i b~CJ'U~'UB..'.l ~ b~CJ'U 
'U 'U 

(6) ml~ '1 au ~~'ll e:i-:i ~-:i bb 11?1 ~al.I Lb~~ i'<n.1'Uo'.i1l.I 1 'W-Ha..'.l L~CJ'U~:U\Pl e:Jf111l.I fivi Lb~~ f111l.I 

b .rr1 h'UB'l~ b~CJ'U fll';j 1-Hb Vlt'l ~ ~'V11..'.lf1tUt'!l'11 '1t'l {f11'.ivl 11 'UU~U'Vl'V11..'.lf1tUt'l1'11'1~{ b 'li'W 1 'W'U UJ~ b~CJ'U 
'U ' 

b if BVl1 fl tUt'!l'11 '1t'l { 1 'W'll UJ~vll fl~ fl'.i'.ilJ'Vll'lfl tUt'l 1'11'1 t'l { lJ1flfll1~:::blJ'Ufl1'.ifl'.i~ l'i''U 1 ~~ L~ CJ'Ub ~'U 
' 'U 

fl11l.1~1flqj'Vl~B 1-HL~CJ'Uf fl1'.i 1-HL VllPJ~m~CJ1 i LLCJ fl~l fl~..'.l5'U bl?I CJB1~vl11 'Ufl11'1B'UL 'if e:iV11 lJ b 'Uvll'1U 

Vl~B fl1'.iLLtlUtu'Vl1 Vl1flLll'Ufl1'.iLLtlUtu'Vl1 ~'1B'U 1llfl1'.i~1U'lii..'.l~1 t'IBU'11?1Vl1CJ~f;l fll'i'a-:i L vl1i!'U LL\Plm'.i 
" u 'U 'I "' 

1 ~f111l.1~1flqj nm VllPJ ~~l1vl11iJ~ L~CJ'U~..'.l 1~~1t'IBUb V1ci1J'U bb~::: ~lt'l eJUb VI ci 1i!'UU 1~ :::i;i fl !'i' e:J..'.l'Vl~B~ VJ 
., 'U 

b 'Vl'.il~L'Vlt'l 11?1 fl1'.i 1 ~~L~CJ'U~Lb~'l'Vl~aa5U1CJ b Vlt'l~~~:::'li1CJ 1~~b~CJ'U1~'VltJ'V11'Ufl1 '.ivl1'l1'UL ~B'1~VJB'U 
'I 'IJ I I I 'I '\.I 

c:a. Id ~ Clil.I .di lll.Jd.il 

fl11lJF11?1'UeJ..'.lt'l'ULB..'.llJ1flfl11'Vl~~L'lle:JmlJ'V1~'1B'UtJe:Jfl'Vl1eJ~1lJVl'U..'.l'1e:JtJe:Jfl (NCTM, 1991) 
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fl 11~er b ~ CJ'U 1~ ~11'1 e:i u~ ~ fli;J e:i.:i bb1'1'1 off b '\111'1 ~"~vi b iJ 'U eJ'U 1P111CJe:i~1-:i ~ .:i vi e:i fl 11 b ~CJ 'LI~ 
'IJ 'U , 'U 

l°lrul'll3!1'1 !'1{ b~11~ b~eJ~ b~CJ'U 1~~11'1 eJ'U~ fl~e:J.:i bb'11 ~'1eJ'U eJT'il hJ1 meJfl1'1~ b~CJ'Ubb'1vi.:J b '\111'1~" zj,:iv]1 
'U 'U 'U 'U , 

1-H~.:i~ae:i'Ubrn~~b~CJ'Uh}m1u11~~vii!'Ub~11~b 'Vll'l 1vi tl''U~e:i ~.:i~~fl11m11 'l-1~11P1e:iu~mbl'ib'Vll'l~" 
'U 'U , 'IJ q 

~vi~e:im11~~11P1e:iu~~vi bb"~a1m1~fi''U~ue:i~1.:i b ll'Ub '\111'1 b ll'U~"11~vib ~11~b 'Vll'l 1vi . ' 
2.5.4 tl'i~l..fl'Vl'tlt1.:im11\1LV1fl~~'Vl1.:iflwflf'11afli • 

a.mmriru1P1!3!1a1P1{bb i1.:iaV1~;iml.J~fl1 (NCTM, 1989: 81) flci11ii.:i m 11-H b '\111'1 ~ "11 
~ ~ . 

1'Um1a~1.:ioif e:iri11l.Jri 1vi m1ru"il1 flam'U m1ru~n1V1'Uvi'11 b lJ'Ui;J e:i.:i 1-if b '\111'1~"~.:i bb uu e:itJi!CJ bb" ~ihi!CJ • • 
te:ivi1v.Jbv.Je:i{ (O' Daffer, 1990: 378) 1~flci1111iil1fl~~m11-H'b'Vll'l~"~iim1l.J'11flrul'le:i . ... 

m1l.l'11b ~"ilvn.:irirul'll3!1'1!'1{6lle:i.:ii!m~CJ'Uiie:i~ 2 tJ1~b.fl'Vl ~e:i 
~ 

(1) m11-H'b'Vll'J~" bb uu ~tJi!CJ (inductive reasoning) biJ'U flW'U1'Ufl111-M' b'Vll'J~"'V11.:J 
riru1P1!3!1a1P1{zj.:ibll'Um11-ifoif e:il.J"~b~CJ1nuam;aflu1.:iam;afl 1 'U"lle:iu b "lll'l'\11~.:i., b ~m!11 tJcimril~11 tJ 

~ I ~ 

V1~e:it!11 tJciam;afl'Vlfl~11 'U"lleJ'Ub "lll'l,r'U 
~ . 

(2) m11-M'bVIVJ~mb'U'UthuCJ (deductive reasoning) bU'Ufl1~'U1'Ufl111 'l-1b 'Vll'J~"'V11.:J 

fHU\1lf'l11~\1l{zj,:ib ll'Um11 i.ffeiri11l.JV11eiu uu1tJ~b ll'LI"il1~'Vl1ei~l.Jb 'Vl\1l~l.J~"1eJ~ bb~1 b ~m111 tJci.ff e:i~1tJ 
'IJ , 'IJ 'U , 

u11~ (Baroody, 1993: 2 - 61) flci1111 m11-H'b'Vll'l~"vn.:iriru!'ll3!1'11'1111ii 3 tJ1~b.f1'Vl 
~ . 

tviCJfl11b~l.Jfl111 'l-1b'Vll'l~m;a.:i'Vl~.:J~ (intuitive reasoning) zj,:i b U'U~ fl~ru~m 11-H'b '\111'1~"1~bnvi"il1 flfl11 . ~ . 
'\11~.:J~ (insioht) '\ll~mnvi"il1fl"11.:J~.:J'\111W 1ll1~iioif m.J"1~'11bU'U~.:J'Vll.Jvi1 'Ufl11~vi~'U h ~.:i~vi~'U h"il1fl 

~ ~ ~ 

off e:il.J"~ b ~'U'\ll~e:i"il1 flr111l.J~a fl.f) 1CJ1 'LI b '\111'1 ~" b ;a.:i'\11~.:i ~~ .:i b ll'U b '\111'1 ~"~11.:ie:i ~u'U~.:i tJ 11 flfl'\ll~e:i oif e:i 
'U 'IJ , 'U , 'U d.J 

al.Jl.J ~~1'U zj,:i ~.:i~tJ11 fl!J m "il~ fl'\ll~e:i~vi Fil~ ci1'Ua flae:i.:i tJ1~ b.f1'Vl~e:i m11-H b 'Vll'J~" bb uu ~tJi!mb"1~ 
m11 'l-1b '\111'1~"1U uuihi!CJ 

' 

th~fleiu~1CJ m11-H'b 'Vl\11~"1bb uueitJi!CJ bb"1~m11-H'b '\111'1~"1 bbuuihi!CJ 
' . ' 

2.5.5 LL cu1cv11.:im'iiwcu1fl 1111a1111'iri 1cum11 \1L 'Vlfl ~~'Vl1.:iflWflA1ai;ii • 
b ~m "il1 fl m1fivi nu m11-H'b VI !Pl~ "1iim 1l.J ~l.J~'UGn'U bb"~ b ll'U~'U;i1'U '11 fl ru"lJe:i.:i m1 b~CJ'U ~ 

'I ~ " 'U 

U."1~ m1unu ruvn ~.:iJ'U Uflfl11~fl~1~.:i1 ~m111'11flrub~CJ1num1~eim~eici.:ib~'1111 ~~b1tJmnvi ... ... ~ 

fl11fivie:i~1.:iii1~'U'Ub'Vll'l~"1l.J1fl:ff'U bb"~1~flci11ii.:ifl11ae:i'U11ii 3 bb'U1'V11.:J ~e:i bb'U1'V11.:Jfl11~eJ'U 
' 

b~e:i1-H'fivi (teaching for thinking) bb'U1fl11'1eJ'Ufl11fivi (teaching of thinking) bb"1~bb'U1'V11.:J 
fl11'1eJ'Ub~e:i1-H'fivi (teaching about thinking) ('1l.Jbvi'll ~qitJ1~~fl,;, 2540 : 39) zj,:iii11CJ"1~bBCJvi ,, ., .. 
vi.:i'U 

(1) fl11'1eJ'Ub ~eJ 1 ~fivi fl11'1eJ'Ul'l1l.J bb 'U1'V11.:Jdb tl''U 1 'LI~1'U fl11'1eJ'Ub -de:i'\111l'll1 tvi CJ ii fl11 

tJ~'Ub tJ~ tJ'Ufl1~'U1'Ufl11'1eJ'Ub ~m ~l.J ri1111a11111~ 1 'U~1'Um1fivi"ll e:i.:i ~ b~CJ'U 
~ 

(2) m 1ae:i'U m 1 Fi vi fl11 a e:i 'LI ml.Ju 'U1'Vl 1.:idii "il vi b tl'm~ CJ 1 nu m ~u 1'Um1'Vl 1.:i al.Je:i.:i 
' 

~t!1m 1 -al 'Um1fivi tvima·vn~ tvim tl''U 1 tJ~l1fl~~m1fiviV1~m U'Ubb'U1'V11.:i~aei'Ul1 fl~~m1fivi tviCJ1P11.:i 

bb 'U1'V11.:J 1 'Lim1~e:i'UJ'U"il~ii~ fl~ru~~ bbl'l fll'i 1.:i n'U'\11"11 CJ bb 'UTvn.:i l'l 1l.J m1l.J b ~e:i~'U;i1'U"ll m ~~~vi ~~1.:i 
~ ~ 
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(3) flTrne:im~CJ1num1?i~ m1ae:iu(9l1mm1 ?i~il'L U'ULL u1'Vl1-:i~1-ff m1?i~ LthJL de:iV11 

a11~'llei-:i m1ae:iu 1~ mJ-:i 1 ~er L~CJ'U 1~ L~CJu-ril-:i~-:i~L llufl11lJ?i~'lJei-:i(9l'ULeJ'l 1~ CJ-r':h(9lu n1~-:i~~ei~ 11 
'I '\J '\J 'U 

~e:i-:i m1{el ~ 11 LL"1~1u'llru~~ti1"'-:i~~e:i~Ju(9l'UbeJ'l{el~11LL"1~ 1:1He:i~ 11 zj,:i ~-:id'1~'ll1CJ1-H'~ L~CJu1~ 
'U 'U 'U 'U 'U 

b '51 h i),:i fl1~ U 1'U fl 11fi ~ 'lJ eJ'l (9l'Ubel 'l vi '1~flel1 ~ Lfi ~vl fl~~ vi b ~CJ fl11

1 fl 11G'f ,:i bfl 11 ~ vf fl11 :W fi ~ 
(metacognition) 'lJe:i-:i (9l'ULe:i-:i LL u1'Vl 1-:i m1ae:im~ CJ1 nu m1?i~il'L ~lJ L uu~au 1'1'llel-:itl'flfl11Pifl~1 
vi'11 tJ L~lll.11fl~'U faCJ L~e:i11 L lJmL u1'Vl1-:i~vi'11-H'~b~CJua1m1'1mUfll.I LL"1~m1'1ae:iu m1?1~·1rn-:i 

" ' 
(9l'UbeJ'l hi1 m.1ru~~vi'1m1fi ~ zj,:i'1~'ll1CJ1-H~ L ~ CJ'U all.I 11'1 ~'UV11off e:iu flV'I~ el'l 'll e:i-:i (9l'U 1~ Lb"1 ~V11 LL u1 

" 
'Vl1'l Lbm 'lJ 1~(9l1'l'1~ 

' 
'11flfl1fl~11~l1 "flru(9lf'11a(9l{ ~el m11~LV!(9li:.J"1" (NCTM, 1989: 29) bb"1~fl111~ 

' 
L VI~ i:.J "1 L U'Ubfl ~e:i-:ii1e:i'11 ~qi'11V11'u flru(9lf'11a(9l{ LL"1~ fl11~ 1 L iJu:a1 (9l'IJ el'l:W'4~tl u1i~ (Baroody, 

1993: 2-25) L~e:i 1 ~tl'm~CJ'Ub~u11flru(9lf'11a(9l{L uu'Vl1-:i~~~'1~vi'11-H'L-ff 1h fafl~LU'U'1~-:i '11 blJu~e:i-:i 
.ij'~ 1 oHfl111 oHL '11!(9li:.J "1 bb 'Vl1fleJ ~1 'U fl'1 fl11lJ'Vl1'l fl ru(9l f'11 a(9l { ti flb~CJ'U ~e:i-:i1offb1"11'11 m.h~au fl11tU 

' " . 
~Vim fl'V!"11CJ 1 u m1~ ~u1m 1l.J'11m1'11 u m1'1{1-:ioff ela1tJ~al.J L V!(9l'1l.Ji:.J"11 uamum1ru~ n1V1u~ 

' ' 
bb"1~tJ1~biJ'Ui:.J"1offe:ia1tJ'lJeJ'lUflfl"15'U (NCTM, 1989: 81) 

' ' 
Lb"1ULtJmrn~afl1l.J (Lappan and Schram, 1989: 18 -19) fl~1111 m1l.Ja1m1'1 

1 um1?i~ LL"1~m11-H'LV1(9li:.J"1 L uum1l.Ja1m1'1~~el-:i1 -ff m1!1fl'11fltJ1~aum1ru~V1"11 fl Vim CJ Lb"1~ 
' 

m11~1u m1!1 fle:i ~1-:i~ m ~el-:i '11 flu11m m f'l'lJel-:i-&m~CJu~a-:i ba~l.J 1-Hil m1el6u1 CJ LL"1 fl L tJ~ CJ'U 

m 1l.J?i~ ~LL'1'l L '11!(9l i:.J"1LL"1~ LL nil ruV11~1l.J nu ~-:iJu fl11~~'U1Vlfl~~ 1ufl11 ?i~ Lb"1~ fl111-H'L '11!(9l i:.J "1 
' "' ' 

fl11'5'~fi'1m1l.J1-Htl'm~CJ'U 1~i1a1u~1l.JLL"1~LLa~-:iV'lti&lm1l.J 1 um1fiu~u fl1~ fl11ru ~uV1115fl11 

Yl'1'1tl a'lbfl(9llJ, UU1U ~bb'1'lb'V!(9li:.J"1(9l1l.Jbb'U1fl~ t~CJfl11elfiU1CJLbUU1U bba~'l~1CJ.fl1V'I V!~elbbUU'11"1el'l 
'U '\I 'I 'IJ 

U."1~(9leJUfl1ml.J~1'l 1 m1a{1-:ioff elm1l.Jfl1~ fl11ru fl11fl1V!'U~Lb uu'11"1el'l (modeling) bb"1~fl11 

e:i6u1CJ zj'lb U'U~fl~UJ~'lJel'l m11-H'LV!(9li:.J"1 b~CJ1 nuamum1ru 
' 

b11'Ubb"1~l.Je:i{b1 (Rowan and Morrow, 1993: 16 - 18) 1~-H'offel?i~b~CJ1flU 
u11m fl1f'11 u.ff m~CJ'Ul1 L uu~-:i'11~rum fl m~el-:i'5'~u11CJ1 mf'l~ bba~-:i1-Htl'm~CJ'UL ~u11 fl111-H 

"' " 
L '11!(9li:.J"1 LU'U~'l~'11~rufl11m11~L Vlmf11 (9leJU~'1 fl~el'l t~CJU1W1fl 1f'11 u.ff m~CJ'U~ el'l hlvh 1-Htl'm1CJ'LI 

' "' " 
{afl'V!11~ fl~1 b U'UU11CJ1 fl1f'1~ a-:i ba~l.J bb"1 ~atl'u a'U'U 1-H'tl'fl b~CJ'U 1~V'l~el5U1CJ bb"1~ bba~-:i b '11!(9li:.J"1'lJ el'l 
'U 'I 'U 'I 

LL u1~~ 1~m~vi'1LL"1~a1tJV'l{e:il.J~'lLba~-:im1~uc1uoff ela1tJ'lJe:i-:i LL'U1?i~Ju 1 . 
fim'lel{~ Lb"1~ue:il'lb'UeJ{ (Guilford and Hoepfner, 1971: 28 - 32) 1~fl~11H11m1 

~~u1uflfl"11-H'i1m1l.Ja1m1'11 ufl111-H L'V1(9li:.J"1~ el'l L~l.J'11flm1a-:i L'1~l.J 1-Hu flfl"1fi~e:i~1-:ii1 L'Vl\>li:.J"1 
'I 'I 'I 'I 

fl11l.Ja1m-rn 1 um11 ~b '11!(9l i:.J"1'1u'11 b tlu~11-:ib~CJum1'5'~vi'1 bL"1~L tlu~-:i~a1m1'1!1fl 1~~CJaelu 
' 

mu~nrndelV111·111tJfl&l V1~e:iamum1ru~1-:i 1 ~b'V!l.J1~al.J 
amuua-:iba~l.Jfl11ael'Ul'VlCJ1f'11a(9l{bb"1~b'Vlfll'Wfa~ (2544: 194 - 195) fl~11tl'lbb'U1'Vl1'l 

1 ufl11~~u1V1fl~~ fl111 ~L '11!(9li:.J"1l1 fl11!1fl1-H~ L~CJu{'5' flfl~LL"1~ 1-H L '11!\>li:.J "1el~1'l'1l.J L V!\>l '1l.Ji:.J"1,j'U 
'I '\J 'U 'I , 

a1l.J11'1a el~ bb 'Vl1fl 1~ 'U fl11 b~CJ'UVJ flb d el'V!1l "111'lJel'l fl ru\91 f'11a\9l{ bb"1~1·1115u 1 bb"1~1~ b'1'U elbb 'U~ 
el-:ifitJ1~fleluV1~ fl~a-:iLa~l.J 1-H'~L~CJua1m1'1fi~el~1-:ii1L 'Vl(9li:.J"1LL"1~{'5'fl1-H'L 'Vl(9li:.J"1 ~-:id 

"IJ 'I 'U 'I 
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(1) 1"111'l ~~b ~ EJ'U 1~vru n'U hVl tl'Vl~eJi1illVI1~ ~ b ~ EJ'U a'U h L
0

D'Ui1ruVl1~1~EJ1 flb fl'U 
'U " 'U v 

m1:wa1:w11ti"lJe:i.:i~ L~EJ'U~:u~fi~LLm:: 1 ~LVl\>li:.J(l 
~ ' 

(2) 1 ~~L~ti'U:Wle:imaLrn~ Lll'U~a1~~:u~LLa~.:ie:ie:inii.:i1"111:wfi~L i1'LI1 'Um11 ~L Vl\>li:.J(l"lJeJ.:J 
~ ' 

(3) eJae:i'U-d1tia1tJ LL~~~LL :u.:i 'l ~eJ L~EJ'UL off 1 h11 L Vl\>li:.J~"lleJ.:JeJ L~EJ'Uti n!K e:i.:i m:w'VI~ mnru'1 
'U 'I 'U , 'U 'U 

vr~e:ihl 'Unvdei.:iei~1.:ih 

m1~.:i La~:w 'l-HeJL~EJ'UL~EJ'U~LL~~Lfi~m1:wa1:w11ti L 'Um1 'l ~L V1\>li:.J~V11.:il"lru\>1!3!1a \>1{ eJ ae:i'U 
'U 'U 'I 'U 

m1~ viam'Un11ruV1~eiiJ ruV11~t11a'U 'l :u 'l ~eJ L~EJ'U 1~~.:iil mJ fiu&i eJaei'U"1.:i Lfl\>l'V'lfl&im1:w"lle:i.:ieJ L~EJ'U 
" cu d.J cu "I cu 

LL~~ l"lB ti-d1 m Vlfl e:i lvi ti m~!K'UVI ~e:i~LL 'LI~ e:i ~ 1.:i ni' 1.:i., lvi ti 1 eb'fi'1 m:w m~IK'U ~1 tifi'111 "vh 1:w" 
' I ' 

"ei~1.:ih" "L'V'l11~b'Vl\>1L~" 'V'l~e:i:w1~-ife:ifiviL~:WL&i:W L"li'U "lh .... bb~1 eJb~EJ'Ufi~ll ... '1~bU'UeJ~1.:ih" , ~ 

eJ L~ti'Uvh ~L Vl\>li:.J~ 11la:w'U1ru eJaeiLJ:u~l'i'ei.:i 11lvi'vi~'U~1tifi'111 11lm1!Ke:i.:i LL~m:u Hfi'1'V'lvi La~:wLL 1.:i LL~~ 
'U 'I 'U 'U 'U 'U 

L oHrl 1~.:J hl1fl1\>1 eJ'U~eJ b~EJ'U\>1B'U:WliJ'Ul'l~1'Utl n!K eM eJ b~EJ'Ul"l'U LV1'1~B5'U1EJVl~eJ 1 ~ b Vl\>1 i:.J~ b ~:IJ L&i:W 
'U 'U 'U 'I 

"lJe:i.:i L~e:i'U 1~amr 1.:i L ~e:i 1-HeJL~ti'Ui1m1L~EJ'U~~1:w n'U:w1n~.:i~'U 1 'Um1~vi m1L~EJ'U~eJae:i'Ul"l11Ltlvi 
'\J 'U 'U'U 

le:i ma1-HeJ L~EJ'U 1~fi~ei~1.:iV1~1 n'Vlm ti 1 :uVJ tliJruV11V1~e:ia m'Um1ru~ n1V1LJvim 1L lJLJiJru V11tJ ~ 1 ti L tJ vi 
~ ., ., 

(open - ended problem) ~~L~EJ'Ua1:w11mLavi.:i1"111:wfiviLoH'UVl~ei1~LVl~i:.J.(lbb\>lfl~1.:Jn'U1~ 

2.6 fl113.1.W.:,-wa 1~ 1un1':i'L~EJ'U 

2.6.1 fl1111'Yl111EJ'tltl~fl1111oW~'Wtl 1~ 

m1:wYi.:i'V'lei h L ll'Uil :u~ ti~ci'1 ri'rutJ·rn nTrn~.:i~iJern~ e:i1"111:wci'1L~:U"llB.:J.:Jl'U1-HL U'U 1 tJ ., 

\>11:u L u1V1mt1~11.:i 1 ·fa~1.:iiJtJ1~~Vl6 m'V'I zj.:i L lJ'Ui:.J~m:u1nm11~·fo m 1\>lei'Ua'Uei.:i ~mL 1.:i:u.:i 'l:u'Vl~ei 
~ 

m1 :w \9) eJ'l fl l'~"lleJ'l Lb~~ ~'Ul"ll"l ~ L 'Ubb 'U1Vll'l~ b "ll1~.:J'lh~a.:i f'1 eJl ~ EJ 1~Pi fl~l b~ EJ1 n'U l"lll:WVl:Wl EJ"ll eJ'l , ~ 

m1:w~.:ivrn h 1vitii1m ~1"111:wV1:w1ti"llei.:i1"111:w~.:i'V'leih11Vl(l1EJVJ11!3l'U~~1 tin'U zj.:i'V'leia1tJ1~ 
~ , 

~.:i~e:i1tJd 
ti1~ u1111.n"11tl LL~~l3!-r'Utl ~h~a"ll (2541: 140) 1~-H1"111:wV1mti"lJe:i.:i1"111:w~.:i'V'le:ih11 

' 
L lJ'Uei11:wru"ll ei.:i m 1:w~~n~i1m1:w'1"ll ~1 L~.:i ei~1.:imn L ll'Wrn 1 :wci'1L~:uvr~eirn1:w'1"ll '1 vi~'U~ Lil ~~'W L~B 

~ , , 
'Ul"ll"l~ 1~foi:.J~fl11\>1B'U'1'UB.:J\>11:u~vi'e:i.:i m1 11l11:u ~ L U'U1"111:wl'i' e:i.:i m1VJ1.:i ~ 1LJ~1.:i m mL~~~\>1 h , 

l~\>111 bb'1'liEJ (2543: 11) L~~l"lll:WVl:IJlEJ 1"111:W~'l'V'IBhL'U Vl:IJlEJii'l r111:W~~fl~ 
~ 

eJU fiu&i.:i1'UiJli' 131'U!"l&i~~~B fl11U fiu&i.:i1'U m1:w~~nd:u~:u.:i h L oHeJU fiu&i.:i1'U-rn.:i1'U~'1 ~-r'U~ ~"lleJ'U 
'U d.J d.J 'U 'U 'U d.J 

e:imnv11.:i1LJ fivif"i'LJ15m1v11.:i1'U 1-HiJtJ1~~VJ6m'V'I zj.:i:u~L111 tJ~m1tJ~u&i.:i1'U~~ LL~ ~:u~v111-Hmf'lm 
'U11~1\>ltitJ1~'1.:il'1\>11:uvi'e:i.:in11 

' ' 
eJ1'LI'LI'l-i m~'UeJflLVl (2543: 33) 1~a1tJ1"111:wV1:w1ti"lle:i.:im1:w~.:i'V'le:ih11 m1:w~.:i'V'le:ih , 

V1mtiii.:im1:w~~fl'Vl~m:u\>11"1&i~~~ein11v11.:i1'Ui!'U L"li'U m1:w~~nfo "lleJ'U .nilh a"llh L~:whLL~~ 
'U 'U 'U 'I 

~'LI~ eJiJm1:w~.:i'V'lei h 1LJm1v11.:i1'U:u~iJm1:wL~tia~~LL~~e:iVil3!LL1.:im mL 1.:i h LL~~'1&iilru ru11-HLLrl'll'W 
'U 'I v v 

B~l'lbbVl~~'l 

tJ1~'11VJ ~mtJ~vi1 (2546: 300) n~1111 1"111:wYi.:i'V'le:ih V1mtii'iw1~.:i~Lfivi~1n'V'l~.:i 
Vll.:J~\>l~iJtJ1~~Vl6i:.J~ 1 tJ~Lu1V1mti~vi'ei.:im1 LL~~L U'U'V'lfl&im1:w~L111tJ~~vil.l.:iV1:w1ti~~.:i11 

'U ul 'U 'I 1 



35 

i.h~'11V1 am'\.J~m (2546: 48; a1.:ia.:i-:u1n Morse, 1985) 1Jil-H'm1l.JV1l.J1t.11111 

f'l11l.J~.:il"lei h Vll.l1 t.1i1.:i vin~.:ivinei~1.:i~'11:1JTH1riei!'lm1mf'l1t.1l'l"1leJ.:J~~v1'1.:i 1'U 1 ~'1~rueim1.:i fi'1bfil'l 
' ' 'U 

m1:wbf'l~t.1!'1:1J1 n-:u~v1'11i1'bfil'lf'l11:whJvrnh1'Um1v1'1.:i1'Ubb'1~m1:w bf'l~t.11'1-dii i:.J'1:!J1 -:u1 nf'l11:wvi'ei.:i m1 

'lleJ.:J:1J'U11tl bilei:w'U 11tliim 1:wvi'ei.:i m1m n-:u~ bn 1'1'\.J n n~t.11 b~t.1 n~el.:iV1115\91 m.J'1'Uel.:im1:w bf'l~t.Jl'ln-:u ~ 
' ' d.J 

uelt.1'1.:iVl~elVl:wl'l 1 u m1l.JVi.:i'Vlel hn-:u~:w1n~'U 
'\.J1~'11vi Bf'11'\.J~!'l1 (2546: 48; B'1.:ia.:i-:u1n Applewhite, 1989) nciTJl1 m1:wVi.:il"lelh 

b U'Uf'l 11:w~~ n ~1 'U l'i'1'llel .:iLJ fl f'l'11 'U m1'\.J fi,J~.:i1'U zj.:iiim 1l.JVl:lJ1t.1n11.:i11l.l 1uii.:im1:wVi.:ivrn h 1 'U 
'U ' d.J 

'1m'Vlbb1l'l~el:wvi1.:imw11'Vl~1t.1m1iim1:w'1'lJ~v11.:i1'U~1:wnLJf'l'U~'U~b-ii'1n'U1~ii~f'l'Uf'l~~el.:i1'U~1t.1 
' 

-:u1n~nci11m-ii'1.:ivi''U '11'\.J1~11 m 111~.:i'Vlel h V1:1J1t1~.:i f'l11:lJ~~ ntin?il'lVl~m '1\91 f'l~'llel.:J 
' 'U 

~ f'lf'l'1~ii~ el m1v11.:i1'UV1~el m1'\.JijiJ~ n-:u m1:w 1 m ~.:iLJ1 n bb'1~m1:lJVi.:i'Vlelh1 'Um1b~t.1'Ui Vlmt.1 ~.:i 
m1:lJ~~~ti'U~ "1felLJ 1-:u iim1l.l~'ll 1 'Um1~1:lJ'\.JijiJ~n-:u m1:wm1 b~t.1'Um1'1el'Ubb'1~vi'el.:i m1~1 b iJ'U 
Cit. v 0 ~ 

n-:um111'U'Uj -:U'ULJ11~i:.J'1'11b 1-:u 

2.6.2 LL 'U1~fl'Vlq'lt~ L~tl1tl\Jf111iJ-ri~vrn b\I 
Vltl'\1~ a1Vl-rLJ n11'1~1.:J m 1 :lJVi.:i 'Vl el hiiVl'11 tJ Vltl'\1~ bb~Vl 1111~ ~1~-rLJ n11 tJ el:lJ fo bb'1 ~ 

ii~mat.1.:i~erl~t.1-:u~il1 b'1'Uei ~el vin11fi F111 :wvi' el.:i m 1m:w '11~LJi'U'llel.:i11ei"'1"~ nci 1111 :w'U11tlvi nf'l'U 
'\J .. , 6J 'I 'I 

iim1:lJvi'el.:i m1b V1:i'.lel'Utl'U bb~m 1:lJvl el.:J m1LTm lJ'Uci'1~LJi'U b-iJ11~i.:i'1:lJ~~1mMm nLJf'l11:lJ~el.:i m1 
"' 

'llel.:J:lJ'U'l1t.111~.:i-d (maslow, 1970: 69-80) 
' 

(1) :lJ'U11tliif'l1111vi'el.:im1el~b'111mb~~hlii~i'U'1l'l 'llru~~f'l11:wvi'el.:im1~.:i11'11~rLJm1 
, 'U ' 

\9lelLJ'1'Uel.:i bb~1 m1:lJvi'el.:i m1el~1.:i~'Un-:u~ bnl'l~'Uan hJiii''U-:uLJi'U 

(2) f'l11:!Jvlel.:J m1~1~rLJn11\9lelLJ'1'Uel.:J bb~1 '1~ hJ b lJ 'U~.:J~.:J ha1V1rLJ'Vlti~m1l.J~'U~el 1 '\.J 

f'l11:lJvi'el.:im1m~rLJm1\9lelLJ'1'Uel.:ibvhLT'U~bll'U~.:i~.:i1-:u'lJel.:i'Vlti~m1:lJ 
(3) f'l11:wvi' el.:i m1'll el.:il.J'U 11tl -:u ~ b~t.1 .:i b ll'U '11~LJi'U m:lJ'11~LJm1 :w a1 r1 ru mii1 ~mil el ' ~ 

m 1l.J vlel.:J m11 'U1~ ~LJ ~11~rLJ n 11\91 elLJ'1'U el.:J bb~1 f111l.Jvl el.:J n 111~~LJ'1.:J n-:u ~ b~tl n~el.:J 1 -HiJ n11 
'U 

\9lelLJ'1'Um zj,:ii;\'1~LJ.fr'Uf'l11:lJvlel.:Jn11'llei.:J:lJ'U'!1tliJ 5 .fr'U\9lel'U\911:lJ'11~LJ.fr'U-:u1 n~11 '\.J'1.:i ~.:i-d' 
' 'U 

(1) f'l11l.J~el.:im1~1'U~1.:imt.1 (Physiological Needs) bU'Uf'l11:lJ~el.:im1b-del.:ivi'm~el 
f'l11:lJel~1ell'l'llel.:i~1\91 b~'U f'l11:lJvi'mm11'Ub~m'llel.:imV111 J1 mmf'I bf'l~el.:i'll.:i'l-1:lJtnrn111hf'l ~el~ 

'U ' 'U 
QJ 11 !.I J.I I cici. .r::::. I c:t. 

el1f'I t.Jbb~ ~f'l11:!J\9lel.:Jn11V11.:Jb Ylf'I f'l11:!J\91 el.:J n11V11.:J l'l1'U11.:J n1tJ'1~:lJelV15'Vl~\91 el'Vltl\91 n11:lJ'lJel.:J f'l'U 

tl~el bilelm1:lJvl el.:J m1vY.:JV1:lJl'l'llel.:J f'l'Utl.:J 1l.J '1~rLJ n 11\91 elLJ'1'Uel.:J 

(2) m1:wvi'el.:im1~1'Uf'l11:1JU~ell'lJlt.1Vl~eim1:wJ'Uf'l.:J (Security of Safety Needs) 

~1f111:lJvlel.:J n11V11.:J~1'U~1.:J mti 1~rLJ n11\9lelLJ'1'Uel.:J\911l.J'1:lJf'l11bb~1:lJ'U11tl-:u~vi'ei.:im11'U.fr'U'1.:J~el1 '\.J 
' 'U 

~el b lJ'U f'l11l.l ~~ n~ vi' el .:i m 1 f'l11 :lJU ~el l'l ii' t.JVI ~el f'l11 :lJ J'U f'l.:J 1 'U u -:u-:u iJ'U bb~ ~ el'U 1 f'l\91zj,:i11 :w ~.:i 
'U ' 

f'l11:w n11V1i11 bb~ ~f'l11:weiLJ a'U 1-:u 
' 

(3) m1:lJvi'el.:im1vi1.:i~1'U'1.:Jf'l:lJ (Social or Belonging Need?) V1~.:i-:u1n~:lJ'4'11t11~rLJ 
m1\9lelLJ'1'Uel.:i 1 'U'1el.:i.fr'U~.:i nci 11 bb~1 n-:u ~nm 1:lJvi' el.:i m1'1.:i~'U 5 n ~el f'l11:lJ vi'el.:i m 1vi 1.:i'1.:i f'l:lJ b ll'U 

'U 

f'l11l.lvlel.:J m1~-:u~b-ii'1~1:1Jbb~~ 1~fom1t.1el:lJ-rLJ 1 'U'1.:if'l:w m1l.lbll'Uil\911bb~~m1:lJ-rn-:u1m ~el'U 
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(4) fl11lJ9lmrn1~'1~ 1~fotl1'H.JeJlJfotl'u~e:i (Esteem Needs) bU'Ufl11lJ9le:i.:.irn1li~fl'U 
~'Ut1ncie:i.:.i 1 Vlbnt11&1 bb"1~b i1'Ufl11lJ'1'1~ru'lJe:i.:.il'l'UbeJ.:J e:im m~'W1 m1.:.ifllJ 11l.Jii.:.im1l.l'1'1 b ~'1 fl11lJ~ 

., '\J 

fl11lJ?11m1t1 m1l.Jb ll'U~?11~ bb~~b?t~m't'4 

(5) fl11lJl'le:i.:.i m1m1l.Ji.=1'1bh1 'W~ll'l (Self-Actualization) b U'Ufl11l.ll'!e:i.:.i m11~tKu 

?1.:.1?1 VJ 'lJe:i.:.ilJ'U~~ ci1 'Ul.11 n'1 ~ b ll'U rn1e:im n'1~bll'Ue:it11n'1~1~ l'l 1lJ fl11lJ ~VJ'lJ e:i.:.i l'l 'UVl~e:il'l m rn 1'1 ~ b iJ 'U 
'\J ' ' 

m n n11~~1 be:i.:.i b ll'UeJtJ L 'U'llW~tT'U 
'\J 

nci111VJt1?11tl fl11lJYi.:.i't'4a h 1 'Ufl11b~tJ'Ubb~~~~ fl11b~tJ'U'1~ijm-:il.lr;rlJ~'UITT 'U'V11'1'\J1 ntT'W 
' :ff 'Ue:ici nun '1 m1lJ~~ b~tJ'U 1~tJ nu&ivh 1 Vier b~tJ'U 1~ {u m11'1 e:iu ?t'U e:i.:.i'V11.:.i ~1 'U~1.:.i rn mb~ ~~ l'l h ~.:.i b ll'U 

'IJ 'IJ ~ 'IJ 

ci1'Ui.=1' 1 ~ru~v111 VI bfi VJ f111lJ?tlJu 1ru'lJa.:.i~1l'llJ1 n-Ue:i t1bVit1.:.i1VJtT'U nfia~.:.i ~fl1~ ?t a'U '1 ~I'! e:i.:.i r\'1 i!.:.i '1.:.i 
llJ '\I 'IJ 'IJ 

e:i.:.i~tJ1~ne:iu~1.:.i., 1'Wrn1b?f~l.1?1{1.:.if111lJTI.:.iY4e:ih1 'Wrn1b~t1'W.;i, Vf nu~b~t1'U 
I " " 

1 'W m1i~t1 fl~.:.iif ~i~t11~ n1V1'UVJ'll e:iu b 'lJ l'l 1 'Un11~ n~1m 1lJTI.:.iY4e:ih1 'W m1b ~ t1'Uft 'U 
'\J '\J 

4 ~1'\J fia ~1m ii'e:iV11~1'Uu11t11miai1 'Un11b~t1'U{~1'Um1~ VJn'1 m1l.Jm1 b~tJ'U{ ~1'Utl1~ 1t1'1ltl 
'\J '\J ., 

Cl.I .Qi. ..::ii SI QJ .c::::rl 

6lltl'I fl11'1VJ ffil tl11l.Jfl11b1tl'U1VJ'l'U 
'\J 

~1'\Jb ii'e:iV11V1mt1'1.:.i m1lJ{~ n'r4e:i h 'lle:iu h 1 'Wb ii'e:iV11 b ll'Ub ii'e:iV11~~1 t1?11m1t1'1111 u1 -ii 
'\J 

tJ1~1t1'11'W1'W~il'ltJ1~~11'W1~ 

~1'\J'\J 11m n 1 iai1'Un11b ~ t1'U{V1lJ 1 t1ii.:.i f111lJ{~ n't'4e:i h'lle:i'\J 1'1fl11lJ?f'U1 '1 bb~~?f'U n?f'U1'U 
'\J '\J ' 

m~~ e:i~e:i{'U 1 'W m1b~t1'U~ ijci1'U~1lJ 1 'W fi'1 m1lJ bbm~ ci.:.i b?f~l.Jm 1lJr;rlJ~'U6~m 'U n~lJ 
'\J ' 

~1'\J rn 1~ VJ n'1m1lJrn1 b~ tl'U {V1lJ1 tJ '1.:.i fl11lJ ~~ n't'4e:ih'11e:iu1 '1fl11lJ ?f 'Uh bb~ ~?f 'U n?f'U 1'\J 
'\J '\J ' 

1 'Wm1tJi]u1i n'1 tl11l.Jtl11b~tl'U tl11?f eJ'Ubb~~9le:i.:.i tl11~1b lJ'U n'1m1lJJ'U1 '1'\J '\J11~ ~ ~'11 b ~'1 
~1'Utl1~ 1t1'1ltl6lle:i.:.im1 ~VJn'1 m1lJ rn1b~t1'U~V1m t1'1.:.im1lJ{~nY4e:i 1 '1 'lle:iu 1 '1fl11lJ?1'U h 

'\J '\J 

b-U'1h1 m de:iV11 fl rul'l iai1 ?f l'l {l.11 n;fi'W il n n11~VJ~ b umf 1tKu.ff 'Ul'l e:i'U '111m1l.l fl tJtJ 1 ~t1 nvi1 it 'U 
'\J ' 

?f m'Um1ru~'U~V1m n'VI~ 1t1 bb~~i11m1lJ-n tl~\Jl.J'U11'l'UbeJ.:.i 
'\J 

2.6.3 nTa1'flfl112.1.W.:ivrn L'1 
b~e:i.:.i'11nm1lJYi.:.1Y4a h bll'UV1iai'Ufl~1 'U'V11.:.iu1n6lle:i.:.iuflfl~~ij~e:i~.:.i1VJ~.:.i'Vl~.:.i m1~'1~1vi 

' 
l1'\Jfl fl~i1fl11lJ~~ff~.:JY4tJ h'Vl~a hJTI.:.iY4e:i h ~.:.ii1m1lJ~ 1 b U'U'1 ~l'i'a.:.1?1~1.:.i Lfl~mi1a~od1t11 'Lim11VJ 

' '\J 

VI Pl'Ufl~tTt.i zj.:,i,J ni'111tl11VI~1t1fl'U1~n ci11ii.:.i rn11 VJ m1lJYi.:.iY4eJ h H ?11'1.ltK.:.iif 
' 

1tl5t.i Pl'U?ft.itJ'Vln (2530: 66-71) 1~nci11'1.:.i Lfl~mi1e:i1VJf111lJTI'IY4eJ h?11tl1~11m1'1~ 
' ' 

1'i''UV111~11'1Jflfl~ijf111lJTI.:.iY4e:i h'Vl~e:i hJ 15~~1t1~'1vi~e:im1mlJ zj.:,irn1Pin~11'U1~t1~V1'9.:.i1 ~~a.:,iij 
' ' 

~'\J a nialJ~~1'U1t.ilJ1 n., l!n 1 -iibb 'IJ'IJ?f eJ'UmlJ ~1oiilJ1m1ci1'Utl1~lJ1W~11'11lJLL 'IJ'\J6ll e:i.:.i like rt 
" " I 

tJ1~ne:iu~1t1'11VJ6lla.:.ir\'1ml.lbb~~ij~1b~an 5 ~1 i.=11V1fob~eJtll'leJ'IJ fie:imn~?IVJ mn tl1t.1nm.:.i t!at1 
' ' 

tJeJtJ~?f VJ bb~~fl~ Lb 'Ut.lfl11lJTI'IY4eJ htT'U?f 1lJ11t1tl 1lJ1lbfl 11~Vl1~l1'\J flfl~i1fl11lJTI'IY4tl h~ 1'\J 1VJ?f '1 
' ' '\J 

bb~ ~~1t.11VJ~1 LVJ tJ 1oii15m1'V11.:.i?1 i1&1 zj.:,i m1~ a.:.i m1'V111uialJ~ b Mt11 nu a.:.i~ m fiij m1lJ "111 b llt.i~ 
'\J 

'1~1'la.:.i 1 i bb 'IJ'IJ?ftJ'UmlJ~i1-Uar\'1mlJV1m t1-U'm ~a'1~ 1~mtJ'\Jfl~lJ'9n~w~~1.:.i 1 6lla.:.i1t.1'Vjtl 1 ~Tu 
6lleNa.:.i ~mbb~~t.i a tl'11 n m11 otlbb 'IJ'IJ '1a'\JmlJ bb~1m '11 i16m1b ~ tJt.il'ltJ'\JtJ~ 1.:.i L?ITI~ b odt.iti't.i 

t11~ 0111 h'1tl (2536: 77-86) 1~nci11ii.:.i rn11VJf111lJTI.:JY4a h H111t.1m11VJfl11lJ{~n 
'\J 

tT'W'1~1VJe:ianm1'W~tl~W~'lleJ'IViP1'V11'1 (Direction) zj.:,iijaci 2 ViP1'V11'1 fie:i 'V11'1'\J1tl'Vl~tl'V11'1~'\J 
'\J 
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"' • I "' I "'"' 1· 16J d"' "" 1 I .f1 Vl1..:J'U1fl Vll.J1tltl..:J fl11u1~Ll.J'Uf'l1fl11l.J'H'lfl u ~'UV11..:JV1Vi "lfeJ'UVl1eJVHJ "ii '11'UV11..:J'°''U"il~L u'Ufl11 
'IJ 

tJ1~ LlJ'Url1fl11l.J{~fl 1 iJ1 'UV11..:i~hj~ 1:W"lfa'UVl~eJ 1:Uvrn h LL" ~m 11vi 1 'U~ fl13-ru~tJ~l.J1ru (Magnitude) 
'IJ 

611..:i b U'Ufl11l.J b off a.J-if'U m1m'ULb 1..:iV1~m~~ul1f'1'Ufl~1 iJ1 'UVif'1'Vl1..:i~~..:ith~G1..:i f'l'Vl~a 13.l~..:ith~'1..:i f'ltT'U beN 
' 

6/t..:ii6m11'vi:Wa~V1"' 1 t115 L °1i'Ui6m1~..:i Lfl(;l 15fl11~l.Jm13-rui6m 11 iLL'U'U'1B'Uml.J 6/t..:iih1 ti"~ Lat1vi 
'IJ 

( 1) 15m1'1..:i Lfl(;l L U'Ui6m11 im1"il '1eJ'U'U flfl"'5'U Lvi t1 m1L~1l.Ja..:i LL"'~"ilVIU'UVifla~ 1..:i:W 
' 

LL 'U'U LLt:-J'Ui5dL U'Ui6m1 Pi fl13'1~ Lri1 LLri LL~~ tl'I L U'U~titll.J 1 ia~1..:i LL l'l~Vlm ti "il'Uii..:itl 'l"il U'U LL~ n L Vll..11 ~ '1l.J 
' 

tl'U fl11Plfl13'1 L U'U11 ti mruL vi1tT'U 

(2) 15fl11~l.Jfl113-tU L ll"Wi6fl11~~1~ tl'l~l'i' a..:i eiei fl 1 tJG1eiuml.J Lvit1 fl11l'IV!fl t1 n'U'Uflfl"' 
'U \I 'I 'I 

tT'U i lVlCJi1fl11L\;l~CJl.JLLt:-J'U'l1'U~1'1VliJ'1L ~B 1 m~off m;J'°'~ L Vl"il'l~'I 
(3) 15m11 iLL 'U'U'1eJ'Utl1l.J (Questionnaire) 15m1d"il ~L U'U m11 off LL 'U'U'1B'Uml.J~:dia 

15m11 iLL'U'U'1B'Utl1l.J (Questionnaire) 15m1d"il~L U'Ufl111 iLL 'U'U'1B'Uml.J~:W-if ar\'1a6u1CJ11a~1..:i 
L~CJ'U{BCJ L~B 1 ~~{;leJ'U'Vl flfl'U(;leJ'Ul..11 L U'ULL 'U'U LLt:-J'UL~ CJ1n'Uiifl1 m 'Ufl1 ru~l'i' a..:i fl11off Bl.J~'l 1 flfl~l.J 

'U 'I 'U 'I 

v11a~1..:i'11"W1'Ua.J1 fl., 15d-Uu L ll"W15~iit1l.J 1in"Wl.J1fl~'1vi1 "WmT-Jvil1f'1'Ufl~1tJ LL uu'lla..:i LL'U'U'1auma.J 
I ' 'IJ 

'1~1imm11vil1f'1'Ufl~6/t..:i~tiCJa.J1m'Uil'l'IU'U15V1~..:i ?lei l.J1(;11~1'U Likert Scales tJ1~flB'U~1CJ 
' 

ia fl11l.J~ LL'1Vl'I5..:il1f'1'Ufl~ 'lJeJ..:J'Uflfl"'~:W~ ei~..:i L {1a~1..:J 1via ~1..:JVl~'I LL~1:Wr\' 1 (91 eJ'U~ LL'1Vl'li1..:i 1~ ~'U 
' 

fl11l.J~~fl 5 r\'1{;1B'IJ L°li'U mfl~'1vi l.J1fl tJ1'Ufl~1..:i iJ'eiCJ iJ'aCJ~'1vi 
'IJ ' ' 

fl11l~ tlfl~'ldITT~ CJ'1~1'1Lfl~B'li1ei1vi fl11l.J~..:Jl'IB 1"iJ 1 'U fl11 L~CJ 'U\;11l.J LL 'U1 ~Vl 'lJeJ'I~ Lfl aiVl .., 

(Likert) 6/t..:itJ1~LiJ'ULVlCJ1iLL'U'UU1~LlJ'U611tivimm1~1'UtJ1~l.J1rur11 (Rating Scale) 5 1~~'U ?la 

fl11l.Jl'leJ h1 'U1~~'Ul.J1fl~'1vi Vlei h1~~'Ul.J1fl Y1ah1~~utJ1"Wflm..:i Y1eih1~~utiaCJ Vlei h1~~u-Uat1 
' 

~~Vl m11 ~fl~LL 'U'ULL 'U'Ul.J1(;11~1'UtJ1~l.J1Wfl1 (l 'UmWoUeJfl11l.JVl~B11tl..:J1'UL ;a..:i-U1'U1l.J) "ii~ 1 ~fl1(;leJ'IJ 
' 

fl~LL 'U'U~1CJ m1u1 m ll"Wr11~..:i r11~'U L ll"Wr11 ~1~..:id .., 

f111l.J~..:Jl'IB 1"iJ 1 'U1~~'Ul.J1fl~~Vl 
' 

f111l.J~'ll'IB h1~~'Ul.J1 fl 

ri11l.J~..:iY1a h1~~utJ1'Uflm..:i 

m1l.J~..:iY1a h1~~'UuaCJ 

fl11l.J~..:il'lei h1~~u-Uat1~'1vi 
' 

1~tl1V!'Uflfl~LL'U'ULU'U 5 

1~tl1V1tl'flfl~LL'U'ULU'U 4 

1~tl1Vl'Uflfl~LL'U'ULU'U 3· 

1~tl1V1tl'flfl~LL'U'ULU'U 2 

1 ~J1Vl'Uflfl~LL'U'ULU'U 1 

1 'U m11 iLL 'U'Ul.J1(;111~1'UtJ1~l.J 1 rur11if 'U 'I~ l'i' ei..:i 11 CJ '11'U t:-J"' fl11 (;] eJ'U'lJB'I fl~l.J vl1a~1'1 'lJB'I 
' 

LL~~~-rraVl~mL~~~~1'ULL~~ LVltl11l.J LL~1 Lb tJ ~ fl11l.J'Vll.J1 CJ r11 L\l~CJ an Vi fl11 LL tJ ~ fl11l.J'Vll.J1CJ\]~1 off Lnru'1 

Lll'U1~'U'UL~CJ1n"Wn'Um11~ri~LL'U'U Lvimnru'flm1LLtJ~fl11l.JVll.J1CJ ~..:id ('Uru611l.J f'l~~~mvi, 2545: 
'"' 

102-103) 

fl11l.J~'ll'leJ h1~~'Ul.J1fl~~Vl ""' d 
4.51 - 5.00 l.Jfl1LO~CJ 

' 
fl11l.J~'ll'leJ h1~~'Ul.J1fl 

al I d 
3.51 - 4.50 l.Jfl1L\l'°'CJ 

' al I 

fl11l.J~'ll'IB h1~~utJ1'Unm..:i 
.. 

4.51 - 3.50 l.Jfl1LO~CJ 

f111l.J~..:iY1a 1 '11~~utl' eit1 
.. ' .d 

3.51 - 2.50 l.Jfl1LO~CJ 

f111l.J~..:iY1ei h1~~utl'eit1~~vi ""' d 
1.51 - 2.50 l.Jfl1LO'°'CJ 

' 
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~\l,j'IJ fl11~ (;]fr~ fl11lJfl11L1tJ'IJft 'IJL~el\11(;1 flVl1lJ m1ii fl11'1111'ilfl11lJ~\IYlel h'llel\I 
" 

tl'fl L1tJ'IJfl1U~ nu fl11th:::LiJm.h:::a'V15.fl 1Yl'llel\I fl11~ (;] fl'il fl11lJ fl11 L1tJ'IJ ~ LLiK1il 1i:.J'1~1!ilmtJ-rutJ1 \I 
" " ' 

~<ijj'IJ1L ~el 1i1Ln(;lth:::a'V15i:.Jc;i1 '1Jfl11~(;1 n'il m1lJm1L1t1'1J~ ~..:i m11'(;lm1lJVi..:iY1el 1 '1Ji!m11m1~1(;1 
'U 

1!ilvic;i1t115 L-d'IJ fl11i..:iLflvi m1ilJ.n1~ru LL'1:::fl111·fournrnumlJ LL'1:::1'1Jfl11i~t1fl~..:id~1~t1 
'U 

1!il L~el fl 1 •fo UU '1elUmlJ 1'1Jfl11l(;lfl11 lJVi\IYI el h'llel\ltl' rn1tJ'IJ Vl~\l 1!il-ru fl11~(;1n'ilfl11lJfl11L1tJ'IJ~ 
'U 

1(;ltJfl1:::U1'1Jfl11 IMPROVE ~1lJnum:::U1'1Jfl11LUlUt\jVl1L~\1'1~1\1'111rl 

2. 1 '111.11~aViLna1,j'v'i 

'il 1flm1Pi fl'tt1 L~ tJ1 nu i:.J'1 'llel\I fl11~ (;] fl'il fl11lJ fl11L1tJ'IJ-n(;l tJ m :::u 1'1J fl11 IM PROVE ~1lJ nu 
" 

m:::U1'1Jfl11LLtlU ruvi1L~\1'1~1\1'111rl~iit9ielfl11lJ'1!1lJ11~ 1'IJm11 i1L VIVI i:.J '11 '1Jfl11 LLm 'il'Vltlu ruV!1'V11\I 
v ' v 

flWVlfil1'1Vli ~l~tl'lleli.11 L'1'1Jel\11'1Jl~tl~L~m-li'el..:inum:::u1'1Jfl11 IMPROVE m:::U1'1Jfl11 LLnuruvi1 
" v 

L ~\1'1~1\1'111rlLL'1:::fl11lJ'11lJ11~ 1 '1Jfl111 i1L VlVli:.J'11 '1Jfl11LLm'il'VltluruVl1'V11\lflruVIPl1'1Vli ~..:id 
' v 

2. 7.1 '111.11~a11.1th~L'Vlfl 

W!Jj L'il~tyLfit11~u11 (2539) v11fl11i~t1 L~el\I fl11lJilJ~'IJlh:::w-J1..:iY1f1~m1lJfl11'1el'IJ 
'llel\I fl1Vl1lJfl11-ru~'llel\ltl'm1tJ'IJLL'1::: fl11lJVl1:::Vltl' fl 1 'IJLlJVl1flelfli1i'IJ nUfl11lJ'11lJ11~ 1 'IJ fl11 LLtlU ruvi1 

" " v 

'V11\lflWVlfi11'1Vli'llel\llJflL~tJ'IJoff'IJiJlitJlJl'ifl~1ll~ 4 'il1'1J1'1J 640 fl'IJ ~L~tl'IJLLi:.J'IJfl11L~tl'IJl'Vl tl1Pl1'1!VI{ 

fl W \Pl Pl 1 Md 1 'U b \I L ~ tJ 'lJ lJ 5 tJ lJ Pi fl ~1 m ·H 'V1YI:l.JVl1'Ufl1 i:.J '1fl11l:ijtJYI'lJl1 fl 11:l.J\Pl1::: Vl'tJn 1 'U 
' 

LlJ VI 1 fl el fliJi'IJii fl11lJi lJ~'IJG'V11\I u 1flnum1lJ '111lJ11~ 1 'IJ fl11 LLtlU t\jVl 1'Vl 1\I fl ru VI fil 1'1Vliel~1\1 ii 

tl'tJ '11 ~t\j'V11\1'1il~ 

'1lJ ~vi{ 'Vl-rYI tle)tJ 1::: 1:1.J tJ (2540) vl1fl11l ~ m ~el\! i:.J '1'll el\! fl 111.ff 1tJ LL UU fl 11'1el'IJL ~el 
'U 

~<ij.J'IJ 1LlJVI1fl elf! 'Wi'IJ LL'1::: ilJ')'Vl~i:.J'1'V11 \I fl11 L1 tJ 'IJ'llel \JU m 1 tJ 'IJ.ff 'lJtl 1::: ~lJ Pi fl~1ll~ 6 flzjlJvl1el~1 \I 
vtl.ffdJ'IJtl'm1t1'1Joff'IJtJ1:::~lJl'ifl~1lJ~ 6 'iJ1'1J1'1J 46 fl'IJ i:.J'1fl11l~tJYl'\.Jl1 fl:::LL'IJ'lJLlJ\Pl1flelfliJotl'lJ~\11'1J 
\11'IJ!ii'1'1J fl11eJ1'1J ~ 111 LL'1::: 1'IJ\11'IJIii'1'IJfl11 LLm 'il 'Vl tl U ruV!1flWVIfil1 '11 VI {'lJ el\! fl cilJ'Vl (;l '1 el\l '11\Ifll1 fl ci :l.J 

~ , 'U , 

mu fllJ el~ 1..:iii-Ut1 '11 ~ ruv11..:i '11ii~~\11'IJ1::: tJ :::vi~ \I fl11'Vl (;l '1 el\! LL'1::: 1::: tJ :::~ (;] Vl1 lJi:.J'1 LL'1::: fl ci lJ'Vl (;l '1 el \I 
' v ' 

ii fl::: LL 'IJ'IJi:.J'1 ilJ')'V1~1 'U fl11 LLm 'il'Vltlu t\jVl1'V11\I flW\Plfi11'1VI {~\I fll 1 fl zjlJm u ~:l.J el ~1 ..:iiitl'tJ '11~ ty'V11\l '1 il&i 
~\I 1 'IJ1:::tJ :::fl11'Vl(;l '1el\I LL'1:::1:::tJ :::~(;]Vl1lJi:.J '1 

'il1\I "1l1Y1\lf!i (2542) vl1fl11l~tJL~el\I i:.J'1'llel\lfl111 m5LlJVl1flelfl~otl'lJ~ii\Plelfl11:l.J'11lJ11~ 
' 

1 'IJm1LLm'il'Vltlutym flruviP11'1vii'llel..:itl' m1t1'1J.ff 'IJl!ut1lJl'i fl~1tl~ 2 v11el~1..:itl 1:::'111 m ~eltl'm~tJ'IJ 
i'IJl1'ut1lJl'ifl~1tJ~ 2 h..:iL1t1'1Ju1'1J11-w'Vlt11fllJ 'il1'1J1'1J 65 fl'IJ i:.J'1tl11fl!J1°1 1) tl'm1t1'1J 

i'IJlJlitJlJl'i fl~1ll~ 2 iim1lJ'1!1lJ11~ 1 'IJ fl11LLm 'il'VltlUtyVl1flWVlfi11'1Vli'il1 flfl11L1tJ'lJ fl11'1el'IJfl11LLn 

1'1'Vltluruvi1flruviP11'1vift(;lt11.ff fli;i15LlJvi1flelfl'Woff'IJ '11..:i fl11 Lflrusn~elt1'1::: 60 ~n1Vl'IJ(;l H 2) -Um1t1'1J 
v 'U 

.ff 'IJlJlitJlJl'i mntJ~ 2 ii fl11:l.J'11lJ1W 1 'IJ fl11LLm 'il'Vl tlu ruVl1flW \Plfi11 '1!Vl{Vl~\I L~tl'U'1\I flrJ1 nel'IJL~tl'IJ 
v " 

' I q V 0 CV c::it.c::it.c:ll CV 

el tJ1\llJ'IJtJ'11fl t\j'V11\l '1~\Pl'V11:::V1'\.J . 05 

ell'IJ'IJvl m:::uelfl 1 'Vl (2543) v11m11-:5'm~el\I fl11:1.JVi..:iY1el h'llel\ltl'fli'ifl~1i'll1'V1Vl11 ~ii 
\Pl elm 1~ fll'll1'V1Vl 111 'IJvii.11 t1tl fltl' fli'i fl~1i 'll1'Vlvi11 ~ ..:i vi1 (;l'V1Vl11U fl"' fl '1'1J m tJ fl 11Pi fl~1 25 42 

v11el~1..:itl1:::'111m ~el ufli'ifl~1i'll1'Vlm1 i..:in(;lfl1lJm~1Pifl~1 off'lJlJ~ 1 'il1'1J1'1J 28 fl'IJ off'IJlJ~ 2 
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-'ii'1'W1'W 24 fl'W ~~th1fl!J11 uflPifl~1off'WlJ~ 2 iJm1ii~-:ivrnlii~eim1tlfl'VIV11'~LV1CJ.fl1'V'l11:uLb~~btl'W 
11CJvl1'W 3 vi'1'W eiCJ'1'W1~~uii1fl bb~~iiF111ii~-:i'V'leih~bV1~eieiCJ'1'W1~~uu1'Wfl~1-:i fieim1u 

'IJ 'IJ ' 

CJ'VI 1uumrutlfl1'1J1V1V111 bb~~~1'WF11tl flu fl Pi fl~11'111V1V111 ~1'WuflPifl~11'111V1V111off 'UlJ~ 1 iJm1ii 
' '\J 

~-:i'V'leihlviCJm'V'l11lJbb~~11CJvi'1'Wvr-:i 5 vi'1'W eiCJ1'W1~~umfl 
'IJ 

fllJ~Vl'V'I~ ~ei~VI (2544) 1vi'v11 m1Pifl~1b u~CJ'\.J b ViCJuF111lJ?11lJ11t11 'Wm1~V1 b ~-:i b 'VII'!~~ 
' 

bb~ ~m1lJ?11m1t11 'W m1~V1 bbnu qiV11"1Jmufl b~CJ'Woff'Wu1~t1lJPi fl~1tJ~ 6 ~1vi'~um1tlflm~u1'Um1 
~u?1eiunum1?1ei'Wufl~ flcilJ~1ei~1-:i 84 fl'W bbu-:ibll'WflcilJ'VIVl~m 42 fl'W bb~~flciiimufllJ 42 fl'W 

, 'I 'I " 

~ ~ m11"5'CJ'V'l'\.Jl1 1°111lJ?11m1t11'Wfl11~V1 b ~-:i b VIVJ ~ ~ bb~~m1lJ?11m1t11 'W m1~V1 bbnu ruV11'1Jei-:i flciii 
' ., ' ' 

'VIVl~tl'l ?l'l fll1flcilJF11'\.JFllJtl~1-:iiJiJ m1'1~ ill'Vl1'l ?l~~vh ~~'\.J . 01 
'IJ 'I 'I u 

111Pir111l1 ?l~fl'll fl1'W'Wv'i (2540) 1vi'v11m1Pifl~1b~ei~w.i'U1m1lJ?11m1t11 'Wfl11bbnu qiV11 

b :g 'l ?If 1'l?I11f'i'VJ1lJbb'W1 fl VI 'IJ tJ 'l 'VI tJ bb 1'W6lf l VI CJ fl~· lJ ~ 1tlCJ
1

1 'lb U 'W i.J fl b ~CJ 'W l 1 'lb~ CJ 'W tJ VI lJ Pi' fl ~1 
' ' 

off'Wu1~t1lJPi fl~1tJ~ 4 -'ii'1'W1'W 30 fl'U iJm~CJ'W~b lJ'WflcilJ'VIVl~ei-:i"il~ 1vi'rum 1?1eJ'W LVICJ m~u1'W m 1 
' 

bbnu ruV11 b ~ -:i?1~1-:i ?1111"lmii bb 'W1 ~ Vl'lleJ-:J'VI mb 1'W'li bb~ ~irfl b~CJ'W flcilJmu fllJ 1~ru m 1?1eJ'W VJ1lJu fl~ 
., ' ' 

~~ m 11"5'CJ'V'l'\.Jl 1 iJ fl b~CJ 'W flcilJ'VI VI~ ei-:iii~1 bu~ CJ'll ei-:i fl~ bb 'W'Wm 1lJ ?11ii 11t11'Wm1~VJ bbnuru'V11 ' ., 
b~-:i?1~1-:i?1111"1 ?1-:ifl11iJm~CJ'WflciiimuF1lJei~1-:iiiiJm1'1~ru'Vl1-:i?1~~vh~~u .01 

'U 'I , u 

?111-:i?1V11 U1'W?lfl~ (2545) v11 fl11Pi'fl~1 bb~~tl'1 b?l'WtJ1U bb '\.J'\.J fl11b~CJ'Wf m~'\.J1'W m1 
'I , 'U 'IJ 

bbtlUill'V11 L ~'l'1~1'l'111fl bb '\.J'\.J~1lJijtl 1 'W tl'lfl fl1'\.J'W ~'UL 'VI e:i{b LJl'l ihu LL '\.J'\.J fl11 LLtlUill'Vl1 L ~'l'1~1'l'111fl ., 'IJ ., 

5 ~'Wl'lei'Wfiei m1Fi''WV11m1ii"il~-:i fl11fi''W'Vl1uqiV11 m1fi''W'Vl1F111lJ~vi m1Fi''WV11ri'1l'leiu m1V11 

ri'1l'leiu~b lJ'W~CJeilJfo tl'11ubb uu~?1~1-:i~'W'VIV1~m 1-ff nrn~1V1tl'1~i1'W1ru m1u1~'111alJ~'U6 '11 flm) 
'IJ ., 

nei'Wb~CJ'Wei~1-:iiJiJCJi.11~qi'Vl1-:i?1~~Vi1~~u .o5 

?llJCJl11 ~VllJ'lfl~ (2545) v11m11"5'CJ b~ei-:i m1~w.i'U1m~'\.J1'Wfl11b~CJ'Wfl11'1eim~ei 
~ 'l b?l~lJ~ ~ fl1) b ~ CJ'W 'VI 1-:J Fl ru 1'11111 ?11'1 { bb~ ~ 1°111 lJ m ~VIU flrl 'W fl 1 )~~VI fl ci lJ ~1tJ~1-:J b lJ 'W iJ fl b~ CJ'W 

'\J '\J ' 

off'WiruCJlJPifl~1tJ~ 1 h-:ib~CJ'W'W'W"ll~1'Vlm -'ii'1'U1'W 104 l°l'W ~~m11"5'CJ'V'l'lJ11 iJm~CJ'WflcilJ'VIVl~ei-:i 
' I .c:il II.I.::! ct .q f'IV II 1.cil 

LL~~ fl~lJ 1'11'\.J ~lJlJ ~ ~?llJ ~'Vl5'Vl1'l fl11L1CJ'UFlru1'11111'1VJ1Vl~'l fl 11'VIV16'l tl'l ~'l fl11fltl'Ufl11'VIV16'l tl'l ti CJ 1 'llJ 
' 

tl'tJ ~ 1 fl ruVJ1~ '1~ ~ Vld~ ~LJ .05 iJ fl L1tJ 1.Jflci1JVJ~ ft eJ~lj b '1 l'lfl ~~ eJ fl1d b~ tJlJfl riJ t91 f'11 '"1 t91i bb~~ fl1111 ., ' 
VJ 1~Vlu fl TI 'Wm 1~VJVl~-:i m 1'VI VI '1 ei-:i '1-:i fll 1 nei'W'VIVJ '1ei-:iei~1-:ii1iJ CJi.11 ~ ruV11-:i '1 ~ ~~1~ ~'\.J . 05 ti m ~CJ'W 

'IJ '\J ., 

I .c:i1 V .:f .c:i1 .q f' qi .ci .q f' 

fl~lJ'VIVl'1eJ'llJ~~ ?llJ~'Vl5'Vl1-:J m 1b 1CJ'Wl'lru\91 l111 ?Im b"il I'! 1°1\911'1eim1b1CJ'U l'lflJl'll111?11'11 fl11lJl°l'l'Vl'W'lleJ'l 

m1ii~V11-:iF1rul'! 1111 ?1 l'l{ bb~ ~m1lJm~V1uflrl 'W m1~~V1 Vl~-:i m )'VIVI~ ei-:i?l-:i fl11flci:u1"11 'lJl'l:w ei ~ 1-:i iJ 
'IJ I 'IJ 'IJ 'IJ 'I 'I 

UCJ'11~qj'Vl1'l?l~~Vi1~~'\.J .05 

ei~?111 '1J:U~'W (2550) v11fl111"5'm~ei-:i fl11~W.J'W1m~'\.J1'Wfl11b~CJ'Wfl11'1eJ'WLVICJ 
\jWJ1 m1V1~~ijm1~w.i'W1F111:ub ·ih hV11-:iF1rul'!1111?11'1{ m1~ei?111 bb~~m11 ~b VI~~~ b ~m?l~:u ?1~1-:i 
?lm'mfl 1'V'IV11-:i flru\911111?1\Pl{'IJe:i-:iiJm~CJ'WlruCJ:u Pi fl~11'1 e:i'W ~'W fl ci:u~1ei~1-:i b ll'W iJ fl b ~CJ'Woff 'WlruCJ:u Pifl~1 

' 
lJ~ 2 b-:iL~CJ'W~1CJCJtJVI "5'-:iVl1Vll'l~'l -'ii'1'W1'W 2 ~tl'lb~CJ'W blJ'UflcilJ'VIVl~tl'l 48 l°l'W Uflb~CJ'Wflci:U 

' ' 
1'11'\.Jl'l:u 48 Fl'W ~~fl111"5'CJ'V'lu11 1'111:u~vi'1'W:wL'Wvi'111tl F111:u~vi'1'Ufl11~1bii'Wfl11 m1:u?11m1t1 

' '\J '\J 

1'Wfl11 LbtlU illVl1 fl11~ eJ?l 11 bb~ ~fl 111~bVII'!~~'VI1-:J fl ru \911111?1 l'l {'IJei -:iiJ flb ~ CJ'W fl ci lJ'VI VI~ tl'l ?1'lfll1 
.., 'I , 'U 
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tl' m ~CJ't.Jf1cil.Jfl1'1J fll.JB v1.:iiitl't1 ci'1 ~tu'Vl1'l a~&i LLG"l ~fl11l.1~~1'Ul.J l 'UVJl"!i.1 fl11l.l~~ 1'Ufl11~1bli'Ufl11 
Cj 'I I l&J '\J • 'lJ 

m1l.la1l.l11t11 'Um1Lui'uruvn m1~e:ia11 LL'1~m11 'IXL V1V1t:.J'1V11.:iflruV11"!1aV1i'lle:i.:itl'm~tJ'Uflcil.IV1vii;:ie:i.:i "' , , 
V1'1.:iV1vi"' e:i.:ia.:i fl11 ne:i'UV1vi"' e:i.:i e:iv1.:iiitl'tJci'1~ ruV11.:i a~&i 

" "' 
B1111ru v1'U?l111ru1'Vltl (2552) vl1fl11Pl fl~1 t:.J '1'1JB'l fl11~Vl fi'1 fl11l.l fl11 b ~tJ'U ~ , " 

fl ru (911"!1?1(9111vi tJ 1-ii fl)~'IJ1'Ufl11 bbrlU ru Vl1 b ~.:] a{1.:i ?1111'l~ii~ elm 1 l.l ?11l.J1)tl1'Ufl1) Lb nu tuVl1 bb'1 ~ 
"' "' 

fl 11 l.J fi VJ ?I { 1 'l ?I 11f'i'VI1 'l fl ru (911"! 1 ?I VI { 61J el 'l tl' fl b ~ tJ 'U .ff 'U if 5 tJ lJ Pl fl ~1 lJ ~ 2 L VJ tJ ii '1VJiJ'lVIlJ1 tJ b ~el , , 
L Ll~tJ'IJ b VitJ'IJ m1l.la1m1t11 'W m1LLnu tyV11 b ~.:i a{1.:ia111'1 m 1l.lfivi a~1.:i a111'i'V11.:iflruV1 l"!1a(9linel'U 

Lb'1~V1'1.:i fl11~vi n'1m1l.lfl11L~tJ'U~vi tJ 1 -il'm~'IJ1'Ufl11LLnUruV11 b ~.:ia{1.:ia111'1 t:.J'1 fl111~ tJ'Vl'Ul 1 
" "' 

1) tl'm~tJ'U~'UiJ6tJl.!Plfl~1tJ~ 2 ~b~tJ'U 1vi tJ 1 -il'm~'IJ1'Ufl11LLnUtyV11 L~.:ia~1.:ia11f'i'iifl11l.la1m1t1 
1 'Ufl11 LLnUruV11V11.:iflru(91!"!1aV1iV1'1.:i L~tJ'Ua.:i fl11 n elm~ tJ'Uelv 1.:iiitl'tJci'1 ~ ruV11.:ia~&i~1~vl''IJ .os 

"' " "' 
2) tl' m~ tJ'U.ff 'Uif 6tJl.!Pifl~1lJ~ 2 ~ L~ tJ'U 1vi tJ 1offm~'IJ1'U fl11 LL nu tyVI 1 b ~.:i a~1.:i a11f'i'iifl11l.l fivi 

a~1.:ia111'i'V11.:iflru(911"!1a(9liV1'1.:iL~tJ'Ua.:ifl11nel'UL~tJ'UelV1.:iiitl'tJci'1~ru'Vl1.:ia~&iVi1~vr'IJ .os 3) tl'm~tJ'U 
" "' 

~'Uif 5tJl.l Pifl~1u~ 2 ~ b~tJ'U 1vi tJ1 -il'm~'IJ1'U fl11 bLn'll tyV11 L ~.:i a{1.:i a111'liim 1l.la1l.l11t11'Wm1 

bLn\lqiV11 LL"' ~f111l.lfivia~1.:i a111'i'V11.:i flru(911"!1a(9l{l"leltJ 1 L iJ ~ tJ'UbL Lli;:i.:i bL'1 ~~~'U 
~'WV1i'll'11 l.l~~~'WVli (2SS4) vl1m11~m~el.:i t:.J'161Jel.:im1~vin'1m1l.lm1L~t1'U~~bu'U 

" 
m~'IJ1'Um1fivi b ~.:i Ll.Jmflelfllii'W ~ii~ elm 1l.Ja1l.111t11 'Wm1 LL nu qiV11flru111"!1a(91{ fl11l.lm~V1tl'fl 
1'Wfl11{fivi LL'1~fl11rl1tl'IJVl'Ubt1.:i1'Ufl11L~tJ'U 'llel.:itl'm~tJ'U~'UiJ5tJl.!Pifl~1U~ S b.:iL~tJ'U 

" 
u.:ia1l.l~'UYlV1tJ1fll.l ~.:iV11'viL'Vl"1J1'1J1ru '11'U1'U 42 fl'U t:.Ji;:im11~tJ'Vl'IJ11 m1l.lm~V1tl'fln'Ufl11fivi 

" " CV .::::ii I CV c::il I I .:ii I Cilll.I 0 Q..I .c:::::i..c:::::i. 

61J el'l'Ufl b )tJ'Ufl'1l.JVIV1'1el'lVl'1'l b )tJ'U?l'l fl11 flel'U b )tJ'U el tJ1'll.J'UtJ?l1fltuVl1'l ?!ti (91 , " "' 
c::il .c:ii. V If 0 .c:::::i.CV d V .c:t. .c::::t 11 

'Vl"IJ1f;Ufl1 b'Vl"IJ1?1'l61J (2SS7) Vl1fl111'1E.lb1el'l t:J'161Jel'lfl11'1Vlfl'1fl))l.Jfl1)b)tJ'U) 
" 

fl ruV11"!1?1(9lflVJt11-if 1LJ LL 'IJ'IJ fl11L~tJ'Ufl11?1B'U SE ~1l.l tl'Url1t11l.IU'11tJLllvi~ii~elfl11l.l?l1l.111tl1 'Ufl11 
" 

1 'IXL VIVlt:.J '1V11.:iflruV11"11?1(911LL'1~m1l.l a1l.l 11t11'Wm1fivielv1.:iii1'111ruru1 ru'lJ mtl' fl L ~ tJ'U~'Uif 5tJl.l Pi fl~1 , "' 

tJ~ 2 t:.J'1 fl111~ tJ'Vl'IJ11 u tl'm~tJ'U~1~1'1Jm1~vi fl11L~tJ'U~flru(911"!1a(9lnvitJ1-ii1LJ LL 'IJ'IJ m )b ~tJ'U 
" " 

fl 11 a el 'U SE ~ 1l.ltl'IJrl1ti1l.liJ'11tJLtJVJiifl11l.la1l.l11ti1'Wfl111 '!X b VI (91t:J'1VI1'lflru(911"!1 ?I (91 {Lb '1 ~ , 
fl11l.1?11m1t11'Ufl11fivie:i~1.:iii1'111ruru 1ruV1'1.:i L~tJ'U?l.:J fll1 flel'Ub~tJ'U el~ 1.:iiitl'm111°i'ruV11.:ia~~ 

"' " "' 
~1~vl'IJ .OS 2) tl'm~tJ'U~1~-r'IJ fl11~ Vlfl11L~tJ'U~flru(911"!1G'f(91TivitJ1-if1LJ LL 'IJ'IJ fl11L~tJ'Ufl11G'f el'U SE 

" " 
~1l.ltl'IJ r11ml.ILJ '11tl b tlviiifl11l.1?11l.111tl 1'Wfl111 'IXL Vl(9lt:.J'1Vl1'lflruV11"!1?1(91{ LL'1~fl11l.l?l1m1t11 'Um1fivi , 
el v1.:iii1 '111ruru1 rua.:i fll1tl' fl b~ tl'U~1~-r'IJ fl1)~ vi fl1) b~tJ'U {flru (911"!1?1(91nvitJ1 -il'1LJ Lb 'IJ'IJU fl&i elV 1.:iii 

l&J 'U 'U 'U 

tl'tJci'1 ~tu'Vl1'l a~&i~1~vl'IJ .OS 3) fl11l.l?l1l.111tl 1'Ufl111 'IXL Vl(9lt:.J'1Vl1'l fl ru(911"!1?1(9l{LL'1~fl11l.l?l1l.J11tl ,, , 
1 'W m1fivie:iv1.:i iii '111ruru1 ru'lJe:i.:i tl' fl L ~ tJ 'U fl ci l.l Vivi"' e:i.:iii ~ \PlJ 'U 1m1 ~;ft''U "' , 

l"!.fl~fl~W fl1'1fl.:J (2SS7) vl1fl11l~tJL~el.:J t:J'161Jel.:Jfl11~Vlfl'1fl11l.lfl1'H~E.l'U~ , , " 
flru(911"!1?1VITIV1tJ1 -il'15 IMPROVE LLG"i~fl1) b ~ tJ'UU'UVi fl fl1)b~E.J'U{~ii~ elfl11l.J~Vl1'lflru(911"! 1G'f (9libb'1~ 

" " 
f111l.Ja1m1t11 'U m1L zjell.J LtJ.:iV11.:if1ruVI1"11 aV1i61Je:i.:itl'm ~tJ 'U.ff 'Uif 6tJl.JPifl~1tJ~ 2 t:.1i;:i m 11~ tJ'Vl'IJ11 

1) tl' m~tJ'U~ L~tJ'U~1tJ fl11~vin'1 m1l.l m1L~t1'U{flruV1!"!1at>1nvi tJ 1 -il'15 IMPROVE Lb'1~fl11U'UViflfl11 
" 

b ~ tl'U ~iifl11l.J ?11l.J 11tl 1'Ufl11 b zj Bl.I Ltl'l fl11l.J ~VI 1'l fl ruVI 1"11 ?I VI {V1'1.:i b ~ tJ'U ?l'l fll 1 fl el 'Ub~ tJ 'U el V 1 'l ii 
" " " 

tl'm11~ru'Vl1.:ia~&i~1~vl''IJ .os 2) tl'm~tJ'U~L~E.J'U~1 tJm1~vi fi'1m1l.l m 1b~E.J'U~flru(91!"!1G'f (91TIVJE.11-ii15 
"' " 
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QJ cf c:i1 Veil !.I .c:ii. tf Q.I Q I Q.I .r:::::i .d c:il II 

IMPROVE \,\,fj~fl11UU'Vlfl fl1) \, )t)'U)l.Jm1l.J)'Vl1.:i flfi.IVll'11?1Vl)'Vlft.:i\, )CJ'U?l.:i fl'J1'U m )CJ'U'Vl b )CJ'UmCJ 
~ ~ ~ 

m1~V1 n"il m1l.lm11,~CJ'U{flruV1 l'11?1V1{V11l.J'IJ fl~ a~1.:iihTm'11fl'ru'Vl1.:i ?1ii~~1~vi'u .05 3) 'Llm~CJ'U 
~ u 

~ b ~CJ 'U!il 1CJfl11~ VI n"il fl11l.J m11, ~CJ 'U {fl ru\911'11?1\91ftVICJ1-ff15 IM PROVE \,\,fl~ fl 11u'UVi fl fl 11 b ~CJ 'U { 
~ ~ 

' .::it iJ .c:ii. 6' QJ d IV .:::ii .c::!il.c::!il !J QJ oC:t. c:il V q tf 

l.Jfl11l.J1'Vl1.:iflru\911'11?1\911'Vlft.:i b 1CJ'U?l.:i fl'J1'Ufl b 1CJ'U'Vl b 1CJ'UVl1 CJ fl11"il VI fl"il fl11l.J fl11b1CJ'U1flfi.IVl 1'11?1\911 
~ ~ ~ 

V11l.l'l.Jfl~ ei~1.:iii'Llm'11fl'qi'Vl1.:i?1ii~~1~vi'u .05 

2. 7.2 ~11.11;ijt1~1~tl';i:::L\llf1 

vn i'l.1'1 (Parnes, 196 7) 11il'VlVlfteJ.:i 1i15fl111~Vll.J ?fl.lei .:i 1'Ufl11V1115fl111,1,nu qi 'Vl1 

1, ~.:i?1{1.:i?111fi'1la.:i'Llm~CJ'U1~vi'ul!uCJl.JPlfl~11V1CJ15'VlV1mm'IJ~CJrn ViCJ'U flcil.JV1ti.:i 1 i151~V1l.J?ll.leM ~a 
' 

1 ~'Vlflfl'Ul'IVI\, vl1~?11m1tlfiV1eit1fl ~.:i hh\'i1, lJ'U9i'a.:i 1, U'U15m11,1,nuruV11~~ 1,1,"' ~b~CJ1-U'a.:i 1~l'IVI1, vl1~ii 
, 'IJ QI 'U 

m1l.lfiV11,1,1u 1,-U'1m 1 'U?tl.Ja.:i flcil.l~?ta.:i 1 ~\,?t'Ua15m11,1,nuruV11 bul'l1~15~~ aCJ°1 'Ubflru"'1'1Ja.:im1l.l 
' u ~ 

1, 'Vlm~?1m1,"'~nri11l.J~l.J~'U6nu 1,~a.:i i;rn m';i1~ CJl'lu11 n1CJ 1'l.1~1-:i1, 1ft1~ b vl1 n'Uflcil.Jm i15';i~ Vll.J 
' 

?1l.lmiim1l.l?11m';it11 'Um11,1,nu ruV11b ~.:i?1{1.:i?1';i1rl"il'1'U1'Um fl b\,ft~ 11ii't:.iftmfl fll1 flcil.l~9i'a·rna fl 
u ' 

m1l.Jfi VI \,\,rlUUJV11 el CJ b 'U fl1eJ'U \, vi1J'U 
u ~ 

\,l.J11~ \,bfl~'111fll.l1?1n (Mevarech and Kramarski, 1997) vl1fl1';il~m~ei.:i t:.ift'1Jt1.:im';i 

~Vlfl"iJfl';j';jl.Jfl1';ib~CJ'U{flruVll'11?1VlftVICJfl)~'U1'Ufl1';i IMPROVE ~ii~am1l.J?l1l.J1';it11'1Jfl1';j1~\,'Vl\91t:.Jft 
~ ' 

'Vl 1-:i fl ruVl 1'!1 ?IVI {'1J ei.:i U flb~ CJ 'U\,fl';i VI 7 flci lJ 1'11ti~1-:i 1 'U fl1 ';il ~CJ fl~ .:i tl b lJ 'U U flb~CJ 'U\,fl';i VI 7 ~1'\J 1'\J 
' 

2 4 7 fl'U fl ci lJ 'Vl VI ft a.:i 1!il-ru fl1 ';i ~VI ii "ii fl';j ';il.J LVI CJ fl';j ~ 'U 1 'U fl1 ';j IM p ROVE fl ci lJ fl 1'UfllJhH'Ufl1 ';i 
' ' ' 

~Vlfl"ilfl11l.lfl1';i\,~CJ'Ufl1';i?leJ'U\,\,'U'UUfl&l t:.iftfl1';il~CJl'l'Ul1 um~CJ'U~\,~CJ'U!il1CJflW'U1'Ufl1';i IMPROVE 

iit:.i fl~l.l~'Vli'Vl 1-:i fl1';i 1,~ CJ'UflruV1 l'11 ?1V1 {~ .:i fl11'Ll fl 1,~ CJ'U~ 1,~CJ'U 1,1, uui.J fl &l \,tfl ~-u fl b~CJ'U~ 1,~CJ 'U!il1 CJ 

fl';i~'U1'Ufl1) IMPROVE ?11l.J1';itleJ5'lJ1CJ\, 'VIVlt:.Jft \,\,fl~iim1l.J?l1l.J1';i(l 1'Ufl1';i1 ~\,'Vl\;Jt:.JmMfll1Um~tJ'U 
' ' ~ 

~ L~CJ'UU. 'U'UUfl&l \, ~ei.:im"il1fll"i'1ml.Jfl11{fiV1~.:it:.ift 1~i!m~CJ'U1!il L\,?IVl.:i LL'U1fiVI LLft~eJ5'U1 CJ\,'VIVlt:.Jft 
~ ' 

fll.l1?1n 1,m1~ L\,ft~m1ii ( Kramarski, Mevarech and Arami, 2002) vl1fl1';il~tl 1,~ei.:i 
t:.i ft'1l a.:i m 1?1 tl'U LVI CJ 1i15m1?1t1'U m 1{fi VI 1'Um1LLnu ruV11.:i 1'\J VI 1l.l?lf11l'l "il ~ .:i~ii ~am 1l.l ?11m ';itl 

~ u 

1'Um';iu.ni:lruV11.:i1'U'Vl1.:iflruV11'11?1V1{ flcil.J~1a~1.:i1,lJ'Uum~t1'ULmV1 7 '11'U1'U 91 ri'U flcil.JVJVlfta.:i 
u ' ' 

1!il-ru fl 1 ';i?I a'U LL 'U 'U ~1l.l~an1ti1 lii'15fl1';j?Ia'Ufl1 ';i {Fi VI ~1'Uflcillfl1'Ufill11il 1'1.J f11 ';j" a'U Ll 'U'U tJ n ~ 
~ ' ' 

.:i1'Ul~tJtl~1~CJ 1-ff15m ';i{fiVI IMPROVE ~l~CJvl1fl1';iPlfl~1fl'UflcilJVJVlfteJ.:i Lrn~flcil.Jfl1'1.Jfll.J flcilJ 
'U 'U 'IJ , , 'I , 

Vl VI flmii fl1';i?ltl'U LVI tJ 1 -ff fl1';i\,~CJ 'U { \,\, 'U'U~1l.JiJa ~1l.J fl'Ul5 fl1 ';i?leJ'U{fiV1 ~1'\J fl ci l.Jfld 'Uflllii fl1 ';i?ltl'U LVI CJ 
'U 'U , , 

1 im';iL~t1'U{L1, 'U'U~1l.l:Wm Yit1.:ie:i~1.:i L~CJ1 t:.ifl fl1';il~ CJl'l'Ul1 'Llm~CJ'Uflcil.J~\,~CJ'U LVI CJ 1 i15m';i?ltl'Ufl1';i 
~ ' 

{fiV1iifl11l.l?11l.l11'11 'U fl1';ju.nurum ?t.:i fl11 flci l.l~ 1, ~CJ 'U 1,1, 'U 'U'IJ fl&l \,Lfl ~?11m';itl1,1,ni:l ruV11.:i 1'\J VI 1l.l "m~ 
'U u 'IJ , ... 

"il~.:i 1!il 

Ll.J11~ \,Lf!~l'J~flfiVI (Mevarech and Fridkid, 2006) vl1fl11l~tl L~ei.:i t:.ifl'1Jt1.:ifl1';i~VI 
fl"il fl';j';jl.Jfl1';j\,~CJ'U{flruVl 1'11?1VIftVICJ1 off m';i~ flfl11{fi VI !il1CJ15 I MP ROVE ~ii~ am 1l.J{Vl1.:i flru \911'11?1 VI { 

~ ~ ~ 

U.fl~fld1l.J?l1l.J1';itl 1'Ufl1';i1 ~\, 'VIVlt:.Jft'Vl1.:iflru\911'!1?1VI{ ~1el~1.:ii.J';i~'111fl1m off~ eJUfl\,~CJ'U 1 'Ul'VlC.11i;r CJ'1JeJ.:i 
' 

iJ )~ \, 'Vli'l a?l';i1 \,e:Jfl '11'U1'\J 81 fl'U LVI CJ\,\, u.:i b iJ 'U fl cil.J fl1'U fll.J \,\,ft~ fl ci l.JVl vi ft a.:i fl cil.J m 'U fll.J 1!il ·fo 
, 'I 'I 'I , 

fl 11 ?leJ'U u. 'U'UU fl~ fl cil.J'Vl VI ft ei.:i 1!il-r'U fl1 ';i?leJ'U LVI CJ m~'U1 'U fl1';i IMPROVE t:.i fl fl11l ~CJ ~1~L~'U11 
' 

Ufl L~tl'U~ \,~tJ'U!il1CJ fl';j~'IJ1'Ufl 1';i IMPROVE iim1lJ~'Vl1.:iflru\911'11?1Vlfaft ~m1ll?l1l.J1';i(l 1 'Ufl1';i1 ~ 
~ 
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L '\!1\91r.J~Vl1.:Jflru\911'11l.'1\91{a.:iffJ1tl'rn~f.l'U~L~f.l'\.m uutJ fl~ fl11l~ f.lfl~.:idLLi.'11'1.:J 1-H'L-H'U~'lfl11 L tJ~ tl'ULL tJ~.:i ' ,, 
m1:w a1m1ti 1"Um11 ~ L'\11\91 r.J~V11.:iflru\91 l'11a\91 {611 e:i.:itl'n L~f.l'U 1 'LI1Vl m'1t1n1fl1191m11 .ff16m1ae:i"Un11 

' 
~?'\vi zj'l'l1'Ul~f.1~1'U 1 'V1nbJ.:i L tJ'ULul"41~fl111 .ff m~U1'Ufl11 IM PROVE nutl'rn~f.l'U 1 'LI1~~U~5f.l:W~fl~1 ,, ., ' 

J 



..; 
'U'Vl'VI 3 

flT~l~tlb~el.:J ~~"l.lel.:Jfl11~~n'1fl11l.Jfl1TI~t:.l'UTI~1tl1-tl'm~'U1'Ufl11 IMPROVE ~1l.Jtl'Ufl1~'U1'Ufl11 
'lJ 

LLtllJ ruvn L :a.:i'1~1.:J '111f'i~ii\9l ell°l11l.!'111111~ 1 'Ufl111 ~L 'Vlt'l~ ~ 1'Ufl11LLm'1'Vl tliJ UJ'Vl1'\ll 1-:Jl°lWt'l P11'1t'l { ... ' ... 
L~el.:J '1l.JU&i"l.lel.:JL~"l.lt:Jflfl1'1.:i ITT~t:J 1~~1Lti'Ufl11l~t:Jt911l.J~'Ut'lel'U vi'.:id 

'lJ 
' ' 

3.1 n11Pin~1 Ltlfl'111LL'1::;~1ui~tJViLiitJ1~tJ~ 

3.2 fl11elelflLL'U'Ufl11l~t:J 

3.3 fl11rl1'Vl'U~'\.h~'ll1fl1LL~~fli;jl.Jvl1elcJ1.:J 
' 

3.4 fl11'1~1.:J Ll°l~el.:Ji1ffvh m 'Ufl11l~t:J 
0 """' ~ ll 

3 .5 fl11~1 L 'U'Ufl11'Vl~~ el.:J LL~ ~Lfl'U11'U11l.J"l.lell.J~ 
'lJ - .. ., 

3.6 fl111Ll°l11~'Vl"l.lell.J~ 
'lJ 

3.7 "'~&ivtlm'Um11~t:.1 

3.1 n1'jAO'li1b'1ni'l1'jbb~Z.:!1'Ll1~v~Lfiv1'tieH 
~1~ t:J 1~Pi fl~1Lelfl'111LL~~.:i 1'Ul ~ t:J~ L~ t:.11.ff el.:i~.:i1'U'\.J1~ L 'VlPl LL~~\911.:i'\.J 1~ L 'VlPl L ~el L U'U LL 'Ul'\111.:J 
'lJ 

LL~~-ffell.J~ 1 'Ufl1TVl1l~t:.l vi'.:id 
'lJ 

3.1.1 Plfl~1Lelfl'111111'111 ~111 .ffell.J~ .:J1'Ul~t:J~L~t:J1-ffel.:J~.:J1'U'\.J1~L'VlP1LL~~\9)1.:i'\.J1~L'VlP1L~el 
'lJ 

l Ll°l11~~'\.J1~ L~'U"l.lel.:J fl11l~ t:J Pin~1 LL 'Ul'\111.:J L~t:.11 tl'Ufl11~1 L ti'Ufl11l~t:J Plfl~1LL 'Ul'\111.:J L~t:.11 tl'U fl11 

~inl'U11°111l.!'111111~ 1 'Lim11 ~L 'Vlt'l~~ 1 'U fl11 LLnh'VltliJ UJ'Vl1'\ll1.:J l°lrut'l P11'1 t'l{ fl11~~ fl'1 fl11l.J fl11 L~t:J'U ~ 
' ... 'lJ 

1~t:.1m~u1'Um1 I MP ROVE ~ll.ltl'U m ~u1'U n 11LLtltJqJV11 L :a.:i'1~1.:i'1111°1L ~el L U'ULL 'Ul'\111.:J 1 'Un11~ ~ 
fl'1fl11l.Jfl11L~t:J'U~ 

'lJ 

3.1.2 Pin~1V1'1fl'1t'l1fl11Plfl~1~'U~'U~1'U 'Vl'Vlli~fl11'1l 2551 LL~~'V1'1rl'1t911"l.lel.:J h.:iL~t:J'U~~'U51 
'U d.ll , 'U 

~.:i'Vl1~ "'~'U'Vl{ n~l.!'111~ n11 L~ t:.1'U~l°lrut'1P11 '1t'l{ 1~vruimTut:.1l.!Pin~1ll~ 2 L~el.:J'1l.l'l1&i"llel.:J L~"ll 
' ' 'lJ 

t:.1nn1'1.:i 
d di d &.l.o:::::. 0 QJ Q.I .di """' <:::i tJ .c::i. tf 

3.1.3 Pl fl~1L'Uel'Vl1L1el.:J'1l.J'Ut'l"l.lel.:J L~"l.I t:J flfl1~.:J '11fl'Vl'U.:J'1m1t:J'U'111~ fl11L W'U ~l°lWt'l P11'1 m 

L~l.JL&il.J L~l.J 1 im!ut:.1l.!Pin~1ll~ 2 LL~~el1'U'VIU.:J~el5'UL~l.JL&il.J L~eJLU'ULL'U1'\ll1.:J1'Ufl1Tvl1LL~'Ufl11 
., "' ., 
'1~fl11L 1t:J'U1 

'lJ ' 

3.1.4 Pin~1Lelfl'111 111'111 .ff m;J~'11fl~'ULt'lel{L Ut'l Lnt:.11nu115m11~t:.1 m11~LL~~ m1'\.J1~LlJ'U 
~~ fl11~~ fl'1 fl11l.J fl11L~t:J'U ~l°lrut'lP11 '1t'l{ .:J1'Ul ~t:.l~ L~t:.11.ff el.:Jtl'Ul°l11l.!'11l.!11~ 1 'LI fl111 ~L 'Vlt'l~ ~ 

'lJ ' 

'Vl1.:Jl°1Wt91P11'1t91{ L~eJLU'ULL 'U1'\ll1.:J1'Ufl11 '1~1.:JLL uu1~m1l.!'11l.!11~ 1 'Ufl111~L'VI~~~1 'Ufl11LLm'1'Vltl 

iJ qJV11'Vl1.:i1"1rut'lP11'1t91{ 
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3.2 n1-:iVVnbbt1t1n111~EJ 

m11:ijc.l'i1'Lll'Wfl11l:ij'EJM-:i'Vll'!i;'leM (Quasi Experimental Research) th:::m1u~1EJ ncilJ'Vll'lfffN 

1 ncilJ LL'1:::ncilJfl1UfllJ 1 ncilJ zj-:iiht.JLLUUfl111:ij'EJ~-!l-d ' 
'I 'I 'I , ,,.. 

E - 'Vll'IG'lelUfl11lJG'l1lJ11t11 'Wfl11 

1 "1L vi\91~'11 'Wm1LLm:uVttlilrum 

c 

' u 

"' ' 'Vl1-!lflW\91P11"1\911 

- 'Vll'IG'lelUfl11lJG'l1lJ11t11'Wfl11 

1 "1LVl\91~'11 'Wfl11LLm:UVttlilruvi1 
' u 

"' ' 'Vl1-!lflW\91P11"1\911 

'Yl111EJL 'VIVI: '1ru i;r n~ruvfl m 'WLL UU LL~'Wfl11'Vll'l'1el-!l 
• u 

x 

,..,x 

E LL'Vl'W n~lJfl11'Vll'l'1el-!l (Experiment Group) 

C LL'Vl'W n~lJfl11'Vll'l'1el-!l (Control Group) 

- 'Vll'IG'lffUfl11lJG'l1lJ11t1 

1 'Wfl111 "1L Vl\91~'11 'Wfl11LLtl 
' 

., " ' 
- G'llJi11~Wn'1lJfl:::LL'tJ'tJG'l-!l 

' " ' 
3 fl'W LL'1:::n'1°lJfl:::LL'tJ'Wvl1 , 
3 fl'tJ 

- 'Vll'IG'lelUfl11lJG'l1lJ11t'I 

1 'Wm11 "1L vi\91~'11 'WnTrnn , 

x LL'Vl'W fl11:ij'l'lfi:Um1lJfl11L~EJ'tJ~flW\91P11"1\91Til'IEJm:::u1'Wfl11 IMPROVE ~1lJtlU 
" 

m:::U1'1.Jfl11 LL nil qJV11 L ~-:ia~1-:i a11ri 

--x LL'Vl'W m1:ij'l'lfi:um1lJfl11L~EJ'W~flru\91P11"1\9lfauutln~ 
" 

3.3 m,.n1V1u~mfa.1tl,.::'ti1mLL~::mfa.1~1eia1~ • • 
3.3.1 tJ<j::'ti1m 

tl1:::"ll1 m~1 m 'tJ fl11l :ij' El fl~-:id L lJ'tJtl' m~EJ'tJ-5'1.JlJtrnlJf'i n~1U~ 2 1 'W b-:i L ~E.l'W~-!l tll'I 
" " oQ.J ~ vd vv.:::i. tr ~ ~ 

a1'1.Jn-:i1'Wriw:::m1lJm1m1Pln~1"ll'WV'l'W\il'W :u-:ivi1l'la1'W'Vl1 m:::V111-:iP1n~1um1 ... ' 
3.3.2 n~11i1va1~ • 

ncilJ vl1el~1-:i~1m'tJn11i:ij' El fl ~-:id ~l :ij'EJ L~ el n n ci lJvl1el~1-!l bl'! EJ1ifn11l.'ilJ LL UU n cilJ 
't ,,.. 'I " , 

(Cluster Random Sampling) Lll'Wtl'm~EJ'Uoff'UlJ5CJlJPin~1ll~ 2 fl1f1L~CJ'U~ 1 tlm1~n~1 2558 

h-:iL~E.l'tJ~~'tJ51 :ij-:ivi11'1"1~'1.J'Vl~ zj-:iii~-:iVllJl'I 14 i.1el-:i ~i:ij'EJv'hm1l.'ilJtl'rn~EJ'tJ 2 i.1el-:i LL~1~U"1'11fl , " ' 
i.1el-:iL~E.l'tJ~-!l 2 "1el-:i L~m~an1il~tlLLUUfl11G'lel'U ~'1tl11nn~-:id 

(1) tl'm~CJ'Uoff'Ul!uCJlJ~n~1tl~ 2/5 ~1'U1'U 40 fl'W Lll'tJncilJ'Vll'!'1a-:i'1'1vi-rum1:ijl'I 
' 

fl:Un11lJfl11L~EJ'W-rll'IEJm:::u1'Wfl11 IMPROVE ~1lJnum:::U1'1.Jfl11LLtlUtuVl1L~-!l"1~1-!l"111r°i 
" u 



.: 
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bba:::'l111°1:::bb 'U'UVl"''lb~tJ'Ul.nb~tJ'l"i11rn.nn1 'lh.!ati b~antl'm ~tJ'U~i11"1:::bb 'U'UtJ1"1'U 1"il fial"'l:::bb 'U'U'11 ~u~ 
1, 2, 3 bll'UncilJl"'l:::bb'U'Ua..:i bba:::l°l'Ul°l:::bb'U'U'11~u~ 38, 39, 40 bU'Unciill"'l:::bb'U'U~1 m'1ll.nT1~ru 

' 'U ' 

'lh::: nau fl1'~1 bl°l11:::~.LJ'alJa 
'U 

(2) tl'rn~ti'U.ff'Ul!ntilJPi'n~1u~ 216 '11'U1'U 4o l°l'U bll'Un~lJl°l1ul°llJ'11vi-run11~(;l 
' ' 

fl"il fl11lJfl11 b~tl'U~ LL '\.J'U Ufl ~ 
'U 

3.4 m':ia~1.:iLfl~ei.:iiie1vi"l.U"l:um':i1~a 
3.4.1 a~1.:iLfl~ei.:iijeivi"l.U"l:um':i'Vlflf;leJ.:i 

bl°l~a..:ii1a~1m'WnTw1(;lamP1~..:id fia bb~'Um1"5'(;lfi:um1lJm1b~ti'Un(;lti1-ifm:::u1'Un11 
'U 

IMPROVE ~1lJnum:::'\.J1'Un11LLnuruvi1L~..:ia~1..:ia11f1'11vi-runcilJVJ(;lat1..:i '11'U1'U 10 LL~'U L(;ltJlJ 
"' ' 

.ff'UVJtl'Ufl11"1f1..:im:::u1'Ufl11 IMPROVE ~1lJtl'Ufl1:::'\J1'Ufl11bbflUq:JVl1b~'l"1~1'1"111fl ~'l.fl1V'I~ 3.1 

IMPROVE Learning Activity Creative problem solving 

m:::'\J1'Ufl11 IMPROVE ~1lJtl'\J 

m:::'lJ1'Um1LLnu tym L ~..:ia~1..:i a11f1 

m-.5'ti 1~ "1~1'1 bL~'U m1"5' \;) n"iJ fl'j)lJ fl11 b~ti'U!~'IVllJ\;11 ~fl)tl'\.Jfl~lJ b davi1 b~tl'l"1lJtl~"1Jtl'I 
~ I V I 

La"11tinn1~..:i a11:::fl11L~ti'Ufl"'lruvil"!1avi1L~lJL~lJ .ff'Ul!ntilJPin~1uVi 21-ifna1 10 mu (P11ua::: 
'U 

50 'U1Vi) 1~mn-.5'tia~1..:i~'Uvi1lJ.ff'Uvia'U~..:i~a 1 ud 
'U 

(1) bb~'Ufl11~~n"ilfl11lJfl11b~tJ'Uit(;ltJfl11fl1:::'\J1'Ufl11 IMPROVE ~-rnti'um:::'U1'Ufl11 

LLnutyvi1L~..:ia~1..:ia11~ 
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LL~'U fl1'~ ..ij VI n"il fl11lJ fl1'~ L~ CJ'U-nVI CJ fl11 m :::'U1'U fl1'~ IM PROVE ~1 lJfi"LJ m:::'U1'U fl11 
'U 

LLflUqJV11L :a-:i'1{1-:i'1111'1 ii.ff 'U~B'U 1 'Ufl11'1~1'1~'1d 
" " 

(1.1) Pifl'tl-1Vl~fl'1~1LLfl'Ufl(l1'1fl11Pifl'tl-1-rr'UYi'U\i1'U ~'Vl6Plfl11'1l 2551 LL(l:::Vl"'fl'1~1 
'U cU , 'U 

G'f tn'UPi fl'tl-1 Pi fl'tl-1'\ll"' n'1~1'1m'UPi fl'tJ'1•1m-:i b-:i L~CJ'U~~'U61 ~B'I ~ 1lJVI~ fl'1~ 1LLfl'U fl(l 1'1rn1Pi fl'tl-1 
'U 'U 

.ff 'U~'U\i1'U~'Vl6Plfl11'1l 2551 '111:::fl11L~CJ'U~l°lW~l"\1'1~{ 1 'U'11'U61JB'l'111:::?11~ru61JB'IL'i1BV11 ~(lfl11 
cU , 'U v 

L~CJ 'U~ LL(l::: LL 'U1'Vl1'11 'Ufl11"5'VI fl"il fl11lJ fl11 L~CJ'U~ fl111 VI LL(l:::'\.h:::dJ'U~ (l ViiJ-:i~mL 'U'U L~CJ 'ULL(l::: ~i1Bl"l1 
'U 'U 'U 'U 

L ~ m11lJ11 i L U'U LL 'U1'Vl 1-:i 1'Um1"5' Vlvl 1LL~'Ufl11"5' VI n "il fl11lJ fl11 L~ CJ'U ~?11 Vl-r'U ,r fl L~CJ 'Ufl ~lJ'Vl Vl(l B 'I 
'U ' 

"il 1 mr'U L~ B fl~ 1B~1 'IL '11 B'\1111°1W~I"\1'1~{lJ11 otl'Vl V1 (l B'l '1B'Uvl1CJfl11"5' V1fl"ilfl11lJ fl 11 L~ CJ'UrlVl CJ 
'U 

flW'U1'Ufl11 IMPROVE ~1lJfl'Ufl'l:::'U1'Ufl11 LLntlruV11L:a-:i'1{1-:i'1111'1 ~1"5'm~eirn-d'eiV111 'U11CJl"IJ1 
v 'U 

riru~l"\1'1~{ L~m&ilJ imToCJlJ Pifl'tl-1ll~ 2 L~ei-:i'1mJ&i61Jei-:i L(l61JCJfln1"'-:i LV1CJ~1"5'CJvi'1 m11 Lm1:::v1 
'U 

L -d'ei'\111 LL(l::: fl1Vl'UVl'11'U1'U.a-1LlJ'l1 ir'1BVI l°l~ B'I tl'U ~(l fl11 L~CJ'U~ LL(l::: L iieiVl161JB'l11 CJl"IJ1 ~ (l fl11 

'1lJ'IJ&i61JB'I L(l61JCJ fl fl1~'1 

rn1i;\'1 L iJ'Ufl1161JB'I L(l61JCJ fl fl1 ~'I 

'U 

3 1°11'U 

3 1°11'U 

3 1°11'U 

( 1.2) Pifl'tl-1LL'U1~Vl 'Vlf)'tl'~~LMCJ1.ff ei-:i tl'U fl11..ijV1 fl"ilfl11lJfl11L~CJ'Uiriru~ l"\1'1~TIV1CJ1-tl 
m:::'U1'U fl11 IMPROVE ~1lJtl'U m:::'U1'U fl11 LLflU ty'\111L~-:i'1{1-:i'111i'l"il1 fl rn fl'111LL(l :::-:J1'Ul..ijCJ 

~ LMmiei-:i ~1-:J "1 L ~m ~CJ'ULL~'U rn 1"5'V1 fl"il fl11lJ fl11 L~CJ'U ~l°l ru~l"\1'1~{ci'1V1f 'Ui! rn ~CJ'U fl~lJ'VlVl (l B'I LV1 CJ 
I " ' 

I !I 4 QJ .::::ii iJ .:::ii iJ 'o V ct I.I 

LL~(l::: LL~'U'\.J'l::: flB'U V11 CJ'llBLL~'U fl11"il V1fl11L1CJ'U 1 ~ (l fl11L1 CJ'U1 '111:::'111 l°ltu '1111::: fl11L1tl'U1 
'U 'U Ill 'U 

fl11"5'Vlfl"il fl11lJfl11L~CJ'U~ ~eJLL(l::: LL VI~'! L~CJ'U~ fl111VI LL(l::: fl11'\.h:::LlJ'U ~l "5'CJ fl1Vl'UV1.rr'U~B'Ufl11..ijV1 
'U 'U 'U 

fl"il fl11lJ fl 11L~tl'U~~1lJ.rr'U~ B'U61JB'I m1"5' Vlfl"il fl 11lJ fl 11 L~tl 'U rlVI ti m :::'U1'U fl11 IM PROVE ~1lJ tl'U 
'U 'U 

m:::'U1'Ufl11LLtltltyVl1L:a-:i'1~1'1'111i'l ~-:id 
.rr'U~ 1 .ff'U'l11L i1'1ri11lJ-rl Vi:i.lLL(l:::vl11°111lJL i1 htlrum 

'U 'U v 

.rr'U~ 2 .rr'U'1~1'11°111lJ~LL'1:::'11'1.lm1lJ-rl Vl:i.lfa ti 1-ti1"11mlJ~L ti'Ufl11~~V1LL'1::: 
'\J .. 'U 'U 

'1~1'1 LL 'U1~V1~Vl'11flVl'11CJ 1 'Ufl11LLtltltyVl1 

i'U~ 3 i'UL11ri11l.ln 'l.l1i-:i1'U LVI t11il"l1ml.l~L u'Ufl11~~V1 L ~ei'l111 'l.l'1m1 
'U 'U 'U 

.ff 'U~ 4 .ff 'U'Vl'U'Vl1'ULL'1::: LLm "1liB~Vl~'11VI LL'1:::B'll'1111°1 
' 

.ff'U~ 5 .ff'UG'IU'UG'f'U'U1irurn~CJ'ULnVll°l11lJ1B'U~ 
' 'U 

Ill I ~ .Q iJ 

oLJ'UVi 6 61J'U~11"il'1B'LJ~(lfl11L1tl'U~ 

.ff 'U~ 7 -ff m ~ei'\.lf'ULLtll°l11lJLi1 l"iJ~l"l'11VI Ll°l~B'ULL'1:::L ~lJ~'Ul°l11lJ-rl. Vl:iJ 
'U 'U 

( 1.3) ~11 "il'1B'Ul°l11lJ~ fl\9lB'I LL'1:::1°111lJL VllJ1:::'1lJ61JB'I LL~'Ufl11"5'V1 fl11 L~CJ'U i LVI m.h 
LL~'U m1"5' VI fl"il fl11lJ n 11L ~CJ'UV LJ1 ir m "il11 tl~LJ~ fl'tl-1~11"il"'B'U1°111 llt,J n ~ B'I LL"1::: 1°111lJLVllJ1::: G'flJ 

L ~ei'l11.ff m'1'UBLL 'U::: 1LJLJf'U'l.J1-:iLLm6111 irL Vlm:::G'flJ~"il::: H1 'Urn1L~CJ'Urn1'1ei'U 
' 
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( 1.4) i.11bb~'Um1-:ijvifi'1 m1llfl11b~CJ'Uf~~1'Ufl1'~\9111'1"1eJ'\.Jbb"'~tJfu'lh~ bb~1V'l{eilJ 
'U ' 

bb uutJ1~ blJ'U~ITT-:ij CJG'tf 1~;'Ub"1'U ei\Plei~ b zjCJ1"1!1 ru '11'UTU 3 vi1'Ub ~t1~'111 ru1 \9111 '1G'tt1'\.J fl ru.n 1V'l~1'U 
'\J '\J v " 

m1llt1 fl~ ei~ m1ll b 'Vlll1 ~G'tll fl11ll b ~ CJ~m~ b ~~ b .Q t1V11 bb"' ~tJ1~blJ'U bb~'U m1-:ijvi m1b~CJ'U f bbvl"'~ bb~'U 
'U 'U 

0-:ijCJ 1~~1b lJ'Ufl11Pi m:fl.ff 'U\9ltl'Ufl11G'tf1~'llei~faflt1~'Vl (Like rt) b ll'Um\9111~1'UtJ1~mrul°i1 (Rating 

Scale) 6/i~:U 5 1~~'\.Jf.iei 
' 

5 'Vlll1CJfi~ b'VllJ1~G'tlllJ1flViG'tvi 
' 

4 'Vlll1CJfi~ b'Vlll1~G'tllll1fl 

3 V1ll1CJfi~ b'Vlm~G'tlltJ1'Ufl"'1~ 

2 'VlmCJfi~ b'VllJ1~"1llueiCJ 

1 Vim CJfi~ b Vim ~G'tllu eiCJ 

( 1.5) i11fl~ bb 'U'Um1tJ1~ bil'Ubb~'Ufl11b~ CJ'Uf'llei~~ b zjm"1!1rulJ1V111°11 bti~ CJ b ~ eiVl'111 ru1 
'U 'U "' 

' " 
fl11llb'VllJ1~G'tlJ\911llbflWsrlVin1V1'UVl~~;j (1..Jt\J"llll Pl~G't~tl1VI, 2545: 103) 

.d d d 
fl~bb'U'UbQ"'CJ 4.51 - 5.00 'VllJ1CJmb'VllJ1~G'tllll1fl'VlG'tVI 

' ' 
fl~bb'U'UbQ~CJ 3.51 - 4.50 'Vlll1CJfi~b'VllJ1~G'tllll1fl 

fl~bb 'U'Ubti~CJ 2.51 - 3.50 'VlmCJfi~b V1m~G'tll'\.J1'Ufl"'1~ 
fl~bb'U'Ubti~CJ 1.51 - 2.50 'Vlll1CJfi~b'Vlm~"1lJueiCJ 

' ' 
fl~LL\JlJL\l~CJ 1.00 - 1.50 VllJ1CJii~ LVllJ1~?tlJtieJEfVi"1~ 

' 
( 1.6) i.11bb~'Um1~vi fi'1 m1ll m1L ~ CJ'U f ~1~fu m 1tJf utJ 1~ bbm 'll 1 tJ1-ii fl~ll'Vlvi "'ei~ 

'U ' ' 

~1-:ij CJ 'lltlil 1 bG't'U eim~'\.J1'U m 1-:ij VI fl11 b~ CJ'U fl11"1 tl'U\911ll m~'\.J 1'U fl11 IMPROVE ~1ll tl'\.J m~'\.J1 'U fl11 
'U 

bbnut1JV11b~~"1{1~"111f'l ~~\91111~~ 3.2 

~ ~ q . ~ 
fl1':i1.:l'VI 3.2 n':i::tl1'Lln1':i'1flfl1'H ':i£l'Lln1':ifltl'Lll11111n':i::t11'Lln1':i IMPROVE 1111nt1n':i::t11'Lln1':i 

LLnilruV11L<ti.:ia~1~a11fl ., 

n1::t11'Lln1':i~fln1':ib°i£J'Lln1':ifltl'Llfl111n':i::t11'Llm':i IMPROVE ~111tltl 

m::t11um1LLnil ruvn b <ti.:ia~1.:ia11fl ., 

2. CJfl~1tl~1~ 

3. 1-iir11mll1~tl'm~CJ'Ubfivifl11llfl V1:i.l 

4. bbu~tl'm~CJ'UblJ'Ufl~ll fl~ll"'~ 5-6 fl'U bb"'mtJ~CJ'Ufl11lli bb~11 ~i.11bG't'Ut1bb'U1~vi 
LVICJ 1:i.l:Um1tJ1~blJ'Ufl11lJ~Vl~bbG'tVl~tltlfllJ1l1b lJ'U~~vtt m~'Vl~B 1:i.l 1 ~1~Vlll 
Fi11ll~ vibb"' ~ 1 mm5m11 'Um1bbnut1Jm'11'U1'Um fl 

0 ..c::I ti 11..:i. 

5. tl1llfl1tl1lJ'Vlb'U'Ufl11~flVI 

- b11~ei~m1m.rreiG't1tJb~ei~1vi 
' 

- 1-iifl11llf b~m 1viiJ1~ 1 'Lim1V11r11\9lt1'\.J .-, 
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.=I QI .c:I I Q,/ 

m11.:i'V1 3.2 m::t11'Un1)'1fln1)L )tl'Un11av'Ufl12Jn1::tJ1'Un1) IMPROVE 1111nt1n1::t11'Un1) 

LLnilruV11L;f.:ia~1.:ia11t1 <fiei) ., 

Q,/ .c:I I QI 

m::t11'Un11'1fln11L )tl'Un11av'Ufl111m::t11'Un1) I MP ROVE n11nt1 

m::t11'Un1)LLOUru'Vl1L;f.:ia~1.:ia11fl ., 

7. otlltltl'U"11ULlJ'Ufl11ll~ 
' '\J 

8. 1 ~~eJ'Url1fl1ll L ~ eJ~)l"il?leJ'Ufll1ll t:l fl~eJ..:i"llmfl11ll~LL~ ~ fl)~'l.Jl'U fl1) 1vi'll 1"llm 
'\J '\J ,, 

~n1m 
'\J 

- oife:i?t1t1vi'lvi't1fl~eJ..:J'Vl~eJ 1~ 
' '\J 

- :Ulfim1~1T'1?leJ'UeJ~1..:Jh 

9. ri1e:i5'1..l1m -rill L~ll L vie:i 1~ilm~timoif1h1 if11mmvie:im1'1'1eJ'l..lfl11ll Loif 1 h"lle:i..:i 
'\J 

ilm~ti'U LL~~ 1~ilm~ti'UinmllL~mn'l..loife:i'1..:i~ti 
P 10.1~tl'm~t1u'Vl11'1..l-:i1u 

R 

11. 1~tl'm~ti'ULL9i~~n'1l.l~llltl'U~~11"il~Wi 1L u'Um1e:i~1-:i 11L vie:i 1 ~'l11~?t'l..l~~'11 L ~"ii 
' 

- ~eJ-:Jfl11-if eJll~eJ~ bL vi:w'Vl~eJ 1~ 
'\J 

12. ~-:!Lfl~ 1~1'11LL'U~i.11LL~~1 ~fl11ll"lllm'Vl~eJtl'm~tJ'U 

- "il~11..:JLL~'Uvl1..:J1'UeJ~1..:ih 

13. 1 ~tl'm~tJ'UlleJ..:J fl"'l..l 1 'llii"il11ru1'Vl'l..l'Vll'U~..:ioif e:i~~vm 1~LL~~~'l1'111ri~1-:i I 
14. Lll~ 1e:in1'11~tl'm~t1'Uiim1t1-rrnLnoife:i~~"Wm~~"W'l..l1'U~'U~ 3 

V 16.1~tl'm~tJ'U'l..leJflU1~L~'U~~-:i1~Loif1liJ 
17. 1~iJm~tJ'U~11"il'1eJ'l..lfl11llf fl11l.JL-if1 liJ"lleJ-:!~'ULeJ-:1 

E 18. r-11 b ~eUeJ:W~UeJ'Ufl~'ULLrltlflL~tl'ULL~~,j1-U'e:il.l~~vlu·fo LLfleUeJ~~'Wm~ LL~~~..:i~ 
'\J '\J '\J 

iJrn~tJ'U~-:11~L oif1liJ1~ tJeJ5'1..l1tlL ~:WL&i:W 1~UflL~tl'Ufl'1:w~1~Loif1 liJ sa-:iurn~tJ'Ufl~ll~ 
' ' 

L oif 11"iln"il~ 1vi'~11"il'1eJ'l..lfl11llL oif 1 liJ"lJeJ..:J~'ULeJ..:JBflfl~..:J 
19. '11ULL~~'1~VleJ'Ufl11ll~~ Li1'UL~tlltl'l..lfl11ll~~L~tl'U 1 'Ufl1'1..l Lvie:ii.J11 'll~fl11L~tl'U 

, '\J '\J 

1m~e:i..:i9ie:ihJ 
20. fl1'11UU1~L~'UL ~:W L&i:w~tl'rn~tJ'Utl..:J'l..lfl'W~eJ..:J 1 'Ufl11LLtlDill'Vl1 L vie:i?t{1..:Jf111ll 

'\J , ., 

Loif1h~m..:in'U1~n'l..ltirn~ti'U 

d 4 ~~ d II 
3.4.2 Lf11ei.:i11ei'Vl L'U L'Lln11Lnt111t11111"tlv~~ 

Lfl~mi'.Je:ivfl m 'Ufl11Lfl'IJ11'1..l11l.JeUeJll~fl~..:J;iLJ1~fleJ'Uvll tJ LL 'U'\Jl~rl11ll'11ll 11t:l 1'Ufl111 ~ 
'\J 

L 'VI~~~ 1 'U fl1) LLm "il'Vl tl\J ill'V11'Vl 1..:J fl ru~ 1'11'1~1 LL~~ LL '\J'\J"' eJ'\J t:l1ll 1 ~ fl11ll'Yi..:J'W eJ h ~il~ eJ fl1) ' ., 
-:S'~ il"il fl11ll fl11L ~tl'U~~tl m~'l..ll'Ufl11 IMPROVE ~l:W tl'l..l fl1~'1..ll'U fl11 LLnD ty'V11L :a..:i'1{1..:i '111fi 

~m~t1'1~1..:i~me:i..:im:w~'U~e:ium1'1{1..:i9ie:i1t1ii 
'\J 
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( 1) bbuu1'vim1lJ'11lJTrn 1'Um11 ~b Vl\9l[:..J(l 1 '1.Jm1bbm"ilV1tli:lruV11V11~f1ru\9l1'11'1\9l{1~(;)u~'\.J 
' v 

&!uCJlJPin'tt1ll~ 2 '11'1.J1'\.J 6 -ila ~1biJ'Um1'1{1~\9l1lJ~'\.J\9la'\.J~a hJ-d' 
0 .1) ~i~CJPi n'tt1 b daV11 flru\9ll'11'1 (91{ b~a~ '1llU~6!la~ b'16!lt1 nn1~~ "il1 nV1~ n'1m 

'\J '\J ,, ., 
f111~tl'tt1-rr'UYl'U\i1'\.J ~Vl5~111161l 2551 ... ' 

( 1.2) Pin'tt1 btJtl'111 bb'1~~1'1.Ji~t1~b~CJ1-ila~ num1l.l'11m1t11 'Um11 ~b Vl\9l[:..J'11 'Um1 
' 

bbm "ilVl tl\1 qJV11Vl1 ~fl ru\9ll'11'1 \9l {b ~m lJ'Ubb '\.J1Vl1~ 1 'U tl11'1{1~ bb 'IJ'U1VI 

( 1.3) '1{1~ bbuu1'virn1lJ'11m1t11 'Um11~ b'Vl\9l[:..J(l 1'1.Jm1bbm"ilV1tli:lruV11V11~f1ru\9l1'11'1\9l{ 
' v 

'11'1.J1'1.J 6 -Da zj~i1bnw6fi'm11'vibb'1~mTth~ b:iJ'Uf111l.l'11m1t11 'Um11 ~b'Vl\9l[:..J'11 'Um1bbm"ilV1tlurum 

,;1fl113J 

Lf 1 L'iiJuru'M1 ... 

11~LLe.l'Un1'l 

LLnihyvn 

3 

., 
(9ltJ~f111Vl11'1J 

- 'UtJtl~~.m"iJVltl 
n1V1'1.Jvi1m~ 

' '11l'IJ1W 
'\J 

"' .., ... 
- l.Jtl1)tJ1~tJ~ 

th :ma 'IJ m 1 

~vi~'Uhacl1~ 

' I II cj 

)~'\1111~6!JtJlJ'1Vl 
'\J 

n1V1'\.Jvi1~ 

II 

(9ltJ~f11)'\111 

- uan15m1 

bbni1qim1~ 

2 

II 

\9lmm1V111u 

- 'UtJtl~~.m"iJVltl 
n1V1'\.JVI 1m~t1nvi'a~ 

'\J 

' v 

1 

II 

(9ltJ~f111Vl11'1J 

- 'UtJtl~~.m"iJVltl 
n1Vl'\.JVI 1 m~t1n\Pl'a~ 

'\J 

0 

' ' "" ... "' '\ll)tJ'IJ tJ tl'1~Vl 

L"i1V1tli1qim 

'1l.JtJ~ulL~CJ\ltl~1\I tJ1\1~1lJ 
' ' ... "' - '1~Vl 

'\J 

1viacl1~Vl~~ 

- b'1'\.JtJbb'\.J1flVl 

tl1~tltJ'Utl11 

~vi~'\.J hacl1~ 

I II cj 

)~'\1111~6!JtJlJ'1Vl 

n1V1'\.Jvi1~ 
' ' ... "' 

- 'UtJtl'1~Vl 

\9) tJ~ f11)'\II1 

"'"' 

'\J 

- 'UtJtl15tl11 

bbnurum 1~('1 n\Pl'a~ 
v '\J 

' "' '11l'IJ1Wb~tl~ 
'\J 

acl1~ 1viau1~VI~~ 

I II cj 

)~'\1111~6!JtJlJ'1Vl 
'\J 

n1V1'\.Jvi1~ 

II 

(9ltJ~ f11)'\111 

- uan15m1 

bbnuruV111~t1n\Pl'm 
v '\J 

'IJ1~~1'\.J 

n1V1'1.Jvi1mm~ 

"" "'"' '\ll)tJ15f111 

bbni:l tyV111m~ 
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{;11':i1.:ivi 3.3 Lnrueri'm11'i;iug:i:m1-:i'lh:aih.1fl'J111i;111111t111.1 n1':i'LoML 'Vl\;l~fl t 1.1n1':i'LLlil~'Vla'Uru'Vl1 . ., 

V11.:iflruflf11ii1M{ <~ei) 

d 

LnW6t'ln11 

•th:aihJ 

~1 L il1.1 n1"n;1111 

LL~'U 

3 

' .. ., 
vmn\9\B'l 

" 
- L?l'UBL 'Vl\91~'1 

' 
'lh:ma'UnT~ 

l'l~~uha~1'l 

'1lJL'Vl\9\'1lJ~'1 
' 

~ .. 
- LL'1~'l1l:in11 

LLtlUqj'Vl1~ii 

' .. 
BE.l1'llJL'Vl\9\~'1 

' 
- LL'1~'ll6m11~ 

tin~B'lf11'1Jli'1'U 
" ' ?llJ'IJ 1 ru LL'1 ~ 

" 
0 " 

f11\9\B'IJ~n\9lm 
~ .. 

- LL'1~'l15 

\9\11"il'1B'Ufl1\9lel'IJ 

1~~1v16m1 
d 
Vl'1lJL'Vl\9\'1lJ~'1 

' 
- '11tl1~f11'1J~1'U 

' 

r 
2 

- eJ1'lB'lL'Vl\9\~'1 
' .. " ' vmn\9\m'IJ1'l'11'U 

" 
- L?l'UBL 'Vl\91~'1 

' 
'lh~na"Um1 

l'l~~u ha~1'l 

'1lJL'Vl\9\'1lJ~'1 
' 

~ .. 
- LL'1~'l15n11 

LLtlUqj'Vl1~ii 

' .. 
BE.J1'llJL 'Vl\91~'1 

' 
- LL'1~'l16m11~ 

t1n~m'IJ1'l~1u 
" 

"" 0 
'Vl1eln11f11'U1UJ 

~~vrn1~ 
~ .. 

- LL'1~'l15 

\9\11"il'1B'Ufl1\9\B'IJ 

1~~1v16m1 

1 0 

- LL'1~'ll6vl1L~tM 1~LL'1~'ll6vl1 

'IJ1'l~1'U 

- 'l11L?t'Uv15m1 

LLtlUqj'V111~L~£M 

'IJ1'l~1'ULL'1~ 

~1'U1UJ~~V'l'11~ 

\9\11"il'1B'IJ~1\9lel'IJ ~1\9\el'IJ 

1~~fon~fo'l 
" 

( 1.4) 'l11LL 'IJ'IJVl~"' a"Ui' ~f111lJ?t1m1t11um11 ~L 'Vl\91~ i;i 1 u m1 LLm"ilvitiuruV11vi1'l 
' " 

f1W\9\f'11'1\9l{ LL'1~Lnru'1m1\9\11"il1~fl~LL'U'UL'1'UB~elel1"il11ti~'\.J~m~11viv1tiV'l'U6LYlv\9\11"il~"il11UJ1 
m1lJL'VllJ1~'1lJ1 u~1ufJ11lJt1n~m'llv'lL-d'aV11 m1lJL Vim~ ?tlJ'llB'l ni;i1 -ila~1mlJ Lnru'1m1\9\11"il1 ~ " . ., ., 

II I dil QJ QJ dQ.I QJ II 

fl~LL 'U'U f111lJ'1el~f1'1B'l1~'V111'l L 'UB'V11n'IJ\9\161!1~ LL'1~f111lJ"ll~ L'1'U'llel'lfl1~1 \9\'1B~"il'U'lJBL'1'UBLL 'U~ 

~~v'l'\.J-r'U'\.J1'l 
' 

( 1.5) '111 LL 'IJ'IJVl~?IB'Ul~ f111lJ'11m 1tl 1um11 ~L VIV)~'11 'U n11LLm '1VJtiu qj'Vl1Vl1'l 

f1W\9\f'11'1 \9\{~tl-r'IJ'lh'l LLm 'lJ\9\1lJ-iJm'1'UBbL 'U~'lJB'lel1"il11ti~tl~n~11vi V1UV'l'U5LL~1 1 tl1 ~~ L zjV1"1!1 ru 
' " " 

ti .c:i. ' Jt v 0 

Vl1'l~1'U n11'1 el'Uf1UJ\9\f'11'1\9l1 3 fl'U \9111 "ilf111lJ\9\d 'l'llel'l L 'U el'Vl1 f111lJ L Vim ~?llJ'llel'l'll Bf11 tl1lJ 

Ln ru'fl n11\9\11"iJ1 ~fl~ LL 'U'U LL'1~ f111lJi ~ L"il'U'lJB'lf11~1 V'l~ellJl~ 'l 1 ~-ilm?t'U BLL 'U~ 1 u m1'\.J-r'IJ'\.J1'l 

LL 'IJ'IJVl~'1B'Ul~f111lJ'11m1tl 1 um1LLm"i!VltiUqJ'V11Vl1'lflN\9\f'11'1\9\{ 
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( 1.6) tl1 bb '\J'\J'VlVI '1B'Ul vim 1lH'f 1l.l1'Hl 1'Ufl111 'IX b VIVI t: .. m 1'Ufl11 bbm lil'Vl tlu illVl1'Vl1~ 
' v 

fl ru VI Pl 1 '1 VI{~ tHuth ~ bbfl1611VI1l.l off Bb'1'U Bbb 'U ~ 611B~~b~V16/l1 ru bb~1 1tJ'VIVI"1a~1-ti rl'\J tl' flb ~El 'U 
' " v 

.ff'U~uvl.lPifl~1tJ~ 3 fl1flb~V'U~ 1 tlm1Pifl~1 2558 h~b~V'U~~'U51 B1bflmila~ :5'~Vl1via~'U'Vl1 
' '11tl'rn1'Ub611Vl~'U~m1Pifl~1~5Vl.lPifl~1b611VI 33 ~1l.l"l61iflcil.ll'l1a~1~-:d'1'U1'U 40 fl'U ~e.i1'Ufl11b~V'U 

' ' .dil v~ o v t.J 

b 1B~ '1l.l'UVl611B~ b"1611Vflfl1"1~l.J1bb"11 

( 1. 7) tl1bb'U'U'VlV1'1B'\JlVlfl11l.l'11l.l11t11 'Ufl11bbm1U'VltluqiV11'Vl1~flWVIP11'1VI{ l.J1V1111il 
I SJ I I I 

1 ll 1 11.1 d' .::::I QJ 1 IJ IJ 0 .c:::.i1 ii .c:., 6' IJ .dil I .c:::.i 

Vlfl~bb'U'U VIV 6/lbflUJ<fl'VlVI~ 1 bb"11'U1fl~bb'U'U'Vl Vll.J11bfl11~Vl611Bl.J"1b'WBVl1fl1fl11l.Jb'VlEJ~ 
" 

(Reliability) 611B~bb'UtJ'VlVl'1BtJlVI 1viv1-ffifatJ1~~'VlBbbB"1'rl1 (Alpha Coefficient) 611mfl1B'\.J'\J1fl 

(Cronbach) zj~iJbflru'111r11fl11l.lb~V~~a~ilfi1~~bb~ 0.60 ;fi'U1tJ bb~1tl1l.l1lbfl11~oH Vl1rl1 

m1l.lE!lfl (Difficulty) bb"1~rl1eJ1'U11il-:d'1bb'Ufl (Discrimination) 611B~bbtJ'\J'VlVl'1BtJ 1Vlv1iaV11611a~ 
" 

1'Vltlb'Utl bb"1~61f1btJa{ (Whitney and Sabers) zj~lJbflru'111r11m1l.lEJ1fl (p) ~a~atjwV111~ 
0.20 - 0.80 bb"1~rl1eJ1'U11ii-:d'1bb'Ufl (r) iJr)1 0.20 ~'U1tJ zj~1~~"1fl11lbfl11~oHflWi11'WoffB'1B'U~~tl 

' 
cl ' 

l.Jfl1 0.79 
' fl11'111l.JEJ1fl 

cl ' 

l.Jfl1 0.46 - 0.59 
I 0 O ct I 

fl1B1'\.J11illil1bb'\.Jfl l.Jfl1 0.33 - 0.66 

(1.8) tl1 bb uu'Vl viaau1vim1l.la1l.l11t"11 'Um11 '!Xb VIVI~ "11 'U fl11 bbmlil'Vl tl uruV11'Vl1~ 
' v 

flWVIP11'1Vli~b'IJ'U 1 UV11l.Jbflru'1 1 tJ1 off nutl'm~v'U.ff'U~6Vl.lPifl~1u~ 2 h~b~V'\.J~~'W61 ~ bU'Uflcil.l 
' ... 

1'11a~1~vi'~aa~ flcil.l 
' 

(2) bb tJ'U'1BtJml.JlVI m1l.l~~'WB h~il~a fl11~VI fllil fl11l.J fl11b~V'Unvi v fl1~'\J1'U fl 11 
" 

IMPROVE ~1l.Jtl'Ufl1~'U1'\.Jfl11bbtlUqJV11b:'B~a~1~a11~ 

m~v 1~~1 b U'Um1a~1~ bb 'UtJ'1a'Uml.lfl11l.l~~'Wa 11U~am1b~V'UflWV1P11aV111viv1 i 
" 

fl1~'U1'\.Jfl11 IMPROVE ~1l.Jtl'Ufl1~'U1'\.Jfl11bbtlUill'Vl1b~~'1~1~'111f'i°'11V1fuflcil.J'VlVl"1B~ bb"1~bb~'Ufl11 
v ' 

~vi nlil m1l.l m 1 b~V'U~fl ruV1P11aV1{ bb u'UtJ fl~'11V1fo flcil.lm'Ufll.l ~1~v1~~ 1 b U'Ufl11~~d 
"' 'I 'I "' 

(2.1) Pifl~1fl11l.lVlmmb"1~'Vlt)~~ bMv1n'Um1l.l~~vrnh1U1rnafla11~1~1 
(2.2) Pifl~115'1~1~bb'U'U'1a'Uml.lm1l.l~~"Wah 1vivPifl~16i'fl~W~brn~15fl11'11'1~ 

... 
Q.I 11 0 lJ v .:::.ct 

bb'U'U'1B'Ut11l.Jbb"1~"1fl~UJ~611Bfl1t11l.J 'W1Bl.J'Vl~16Vl111il'1B'Uli)Wfl1'W 

(2.3) a~1~bbtJtJ'1B'Uml.lbbtJ'U~bn{V1mfl"1 (Like rt scale) 1viv 1 otll.l1m1G'i1'Uth~mru 

r11 5 1~~'\.J tJ1~flB'U~1viafl11l.l'Vl1~u1fl 20 .LJ'a 1vivn1V1'UviJ1V1tJflfl~bb'U'U ~~d 
iJflJ1l.J~~'WB h 1 'U1~~'\Jl.J1fl~'1VI 5 fl~bb'U'U 

' 
iJfl11l.J~~'WB h 1 'U1~~'\Jl.J1 fl 4 fl~bb'U'U 

:i1fl11l.l~~'WB h 1 'U1~~'U'\.J1'Ufl"11~ 3 fl~bb'U'U 

ilfl11l.J~~'WB h 1 'U1~~'UoUBV 2 fl~bb'\.J'\.J 

ilm1l.l~~'Wah1'W1~~'UoUBV~'1VI 1 fl~bb'U'U 
(2.4) tl1bb'UtJ'1B'Ut11l.lfl11l.l~~'Wa1~~'1~1~~'U b'1'UBB11il11tl~tJ~fl~1l'Vlmil'W'UG 

b ~aii1U11ru1bb"1~1 ~off ma'Umb 'U~bb~1tl 1l.J1tJf utJ1~ bbm 611 
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(2.5) i11bb'U'U'1el'Utn:UF111:u.W.rrrnl'1~tlfotl1.:mm ·rnlK1 b'1'Uell'iel~bzjtninru 3 vi1'U 
, 'U ., 

' v ..:!ii ~ IJ .dil I.I 0 Q..I 

b V'lelV'l'11".iru1m1:u rnw1 el'! b 'U el'Vl1 bbfl ~m1 '1'1 el'U m1:u b 'Vim ~'1:U6!J el'l 6!Jelfl1m:u F111 :u6!J wi b '1'U6!J el'! 
'U 

1"11m:u bbfl~m11im~11wit1~'111ru11 ~fl~bb'U'U~'ld 
1~ + 1 t11 bb 'UL'111iell°l1m:uiJF111:urnw1 el'! b 'Vl:1J1~'1mbfl~iwib'1'U6!Jel'll°l1m:u 

'U 

bbfl~fl1".i 1 -ff m~1 
(2.6) i.11 bb 'U'IJ'1ffum:uF111:u-W'IV'lel h~tlf 'U tl1'Ibbm6!J\911:uoff ma'Wel bb 'U~6!Jel'I ~ b zjt116!J1 ru 

, 'U ., 

bb~1 1 tlV11 f11~6!JUF111:uaelwi fliKel'I (IOC) b ll'U11 voff mbfl~ ri'wi b~eln-ff rn•\'1m:u~iJf11 ~6!Jum1:ua elWJfliK el'! 

~'lbbl'i 0.5 ~'U1tl bbf!~-:ilwiv'i1bll'Ubb'U'U'1el'Utn:um1:u-W'lvrnh~1"U1'U 20 iel 

(2. 7) V11 f11m1:ub ~el~'U6!lel'I bb'U'U'1el'Utn:UF111:u-W'IV'lel h 1wi vmf11~:utl1~~vt~bbel f!V'l1 

(Alpha - Coefficient) 6!Jel'lfl".iel'U'U1fl (Cronbach) 

(2.8) i.11 bb 'U'U'1el'Um:uF111:u-W'lvrn h -:5' wiv'i1 b ll"Uuu'U~'1:u'IJ1 rub ~eli.! 1:u11 in'U nci:u 
'U ' v 

IP11el~1'1Vl'l'1el'I fl":U 
' 

(3) bb'U'IJ~:um~rub~t11n'Um11~b'Vl\91C·rn1 "Um1u.m'1vttluruV11vt1'IF1ru\91f'11a\91{ ~1b i1"Um1 , ., 

a{1'1\911:u~'U\91el'Ul'iel 1 ud 

b llmb 'IJ'U~:u r11~ruM'l 1F11 'la{1'1~~1-:il va{ 1'1~'Ub ~ elU'UVi mm n11~:ufl1~ru6!J el'I 
'U 

tl'm~ti'Un"'°:uvtwiflm'Vl~'lb~tJ'U 1wiviJ~'U\91el'Ufl11'1{1'1~'ld , 
(3.1) rl1'Vl'UWl'1Wil.J'l'Vl:U1tl bbfl~6!Jel'Ub 6!JWllel'lbb'U'U~:U.f11~uJb~tl1tl'Ufl1".i 1~b 'Vl\91t:.lfl 1'U fl1".i , ' ' 

bbm'1vttluqiV11vt1'1flru\91f'11a\91{ 

(3.2) ~1bti'Um1a{1'1 bb'U'U~:um~rub~tnn'U m11'l-1b'Vl\91e.rn1 'UnTmm'1vttlurumvt1'1 ' ., 
F1ru\91f'116'1\91{ zj'I bll'Ubb'U'IJ6\:ufl1~ruM'l 1fl1'16'1{1'1 

(3.3) ti1u.'IJ'IJ~:um~rub~t11ti''Um11'1-1L'Vl\91e.Jfl1 "Lim1LLm'1 vttli:1ruV11vt1'lrHU\91f'11'1\91{ ' ., 
~'1{1'1L~tJ'UfatJLb~1 L'1'Uell'ielm\111tl~tl~fl~1lvttl1tiV'l'UfiLLfl~~bzjtl16!J1ru ~1'U1'U 3 fl'U b~el 

'U ., 

lil11'1'1el'IJ m1:u L ~tl'l\911'1 L ~'lb llel'V11 LLfl~fl11:Utifll'i'el'16!Jel'l .fl1~1vfl i '11flLT'Ui.! 1mtlfotl1'l Lbm 6!l\911:U 
'U ' 

off el L'1'Ueibb 'U~6!Jel'leJ1'111tl~tl~fl~1lvttJ 1UV'l'U5bbfl~~ b zjtl16!J1 ru bbf!~i.11 L'1'Uell'i elm'111tl~tl~n~1 'U ., 

1vtt11U"tl'U6Bnfl~'I L ~el\9111'1'1el'Ufl11:Utinl'i'el'lb~ti'U{elti rlel'Ui.!11 tl1 ib ll'Ubfl~el'liiel 1 "Um1Ln'U11'U11:u 
'U 

off el:Ufl6!Jel'lfl1".il~t!l'iel 1 tl 
'U 
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~ ... 
3.5.1 "1.1'1Jbfl'U.12Jn1~ 

3.5.1.1 ITT~CJ'1~1..:JLL~'Ufl11~~fl11L~ffu~'11V1foncil.l'Vl~'1eM 
'lJ 'lJ ' 

3.5 .1.2 ITT~ CJ~~ b\9l~CJl.J~elelU m ufom~ bel fl'111~b~C.11.ff el..:i nu fl11G'f el'U'11'Vl~U ncil.J'Vl~flel..:J 
'lJ ' ' 

3.5.1.3 ~1~CJ'l!1 'Vlu..:i ~el~ 1 nu ru6'i \91l'VlCJ1 '1 CJ l.l'VI 11 'Vl t.11 «CJ elu '111 "lluTu ~~~el 1 tJ Ei' ..:i 
'lJ ' 

~eJ1'U1CJfl1111..:i b~CJ'Ub ~el"llelF111l.J~1l.J~el 1 'Ufl11btlU11U11l.Joff ell.J'1 
'lJ 'lJ 

~ o ~ G 11 
3.5.2 "l.l'IJfl1L'IJ'IJm~vii;,!ilti.:jLL!il:am.J~1\Jn11"l.lt111lil 

" 
3. 5.2.1 ~1~CJ~1L u'Um1'Vl~G'felu nel'Um1'Vl~"'el..:i 1~CJ 1 ~um~CJ'Uvi1 LLuu-r~ m11 ~L'Vl\9lt:-1'1 

'lJ ' 

1 'U m1LLm ~'Vltlu qiV11V11..:i Rru\911"11'1\91{\luu nel'U m1'Vl~ f!el..:J 

3.5.2.2 ~1~CJ~1L u'Um1'1el'Uum~CJ'U~ Lll'Uncil.ll'l1el~1..:i 1~CJG'fel'Uoff11l.J..:itJn~"llel..:i 11..:i L~CJ'U 
'lJ ' 

'111::!fl11b~CJ'U~~'1el'U ~el b~el..:J G'fl.JU~"llel..:Jbfl"lJCJflfl1~..:J 1~CJ1iL1'11'1el'UG1'tJ~1'V1'1::! 2 R1UL~CJ'U 
'lJ 

(R1UL~CJ'U'1::! 50 'UTVi) LU'UL1'11 5 '1tl~1"111l.J 10 R1Ub~CJ'U 
' ' .di o Cl .:::ii .i:;t o II 1.1.q v o .cit. 

3.5.2.3 UJel~1b'U'Ufl11'Vl~'1el..:JG'fel'UR1U 10 R1UL1CJ'U \911l.J'Vlfl1'Vl'U~bb'11 t:-11~CJmL'U'Ufl11 
'lJ 

'Vl~G'f elUl ~R11l.JG'f1l.J11f:l 1'Ufl111 ~ b 'Vl\91 ~'11 'Ufl11LLm~'Vl Ju tu'Vl1'Vl1..:JRW\911"11'1\;1{ 'Vf '1..:i fl11'Vl~ flel..:J nu 
' u 

I OJ I 

fl'1l.J\911elC.11..:J 
' 

3.5.2.4 ~l~CJvl1fl11G'felUtl1l.JF111l.J~..:J'Vielh~elfl11-;ij'~fi~m1l.lfl11b~CJ'U~RN\911"11'1\9lfl~CJ 
'lJ 'lJ 

1 -ffm::;u1'Ufl11 IMPROVE ~1l.JtlUfl':i::!U1'Ufl11bbtlUqj'Vl1L~..:J'1~1..:J'111~ 

3.5.2.5 ~1-;ij'CJ'l11~'1fl11'Vl~'1elUl.J1\9111~ 1 ~R::!bb'U'U bbfl::;vi1m11Lm1::;"1e-1'1 
'lJ 

3.6 n1':i1LA'51~'11iv11~ 
" 

3.6.1 bU~CJUL VJCJUR11l.JG'f1l.J11f:l 1 'Ufl111 ~b'Vl\91~'11 'Ufl11bbtlUtu'Vl1'Vl1..:JRN\911"11'1\9l{"lJel..:JUflL~CJ'U 
' u 

ncil.J'Vl~ flel..:J bbf!::; nci l.JR"JURl.J faCJ 1 -ff R::; bb 'U'UG'f elU'Vl'1..:i fl11'Vl~ flel..:1~1 fl Lb uu-r~ R11l.JG'f1m w 1'Ufl111 ~ 
' ' , 

b 'Vl\91 ~'11 'U fl11bbtlU tu'V11'Vl1..:JRW\911"11G'f \91 fl~CJ ~1'U1(\J'Vf1~1 btl~ CJ bfl"lJRN\91 ~1G'i1'UL ~CJ..:! b U'Ul.Jl \911\i1'U 
' u ~ 

bbfl ::;V1~'1elum1l.l bL\9ln ~1..:J"llel..:J~1btl~CJL'1"llRW\;1~1 CJ m1'Vl~'1elu~1V1 (t-test) ~1::;~uuCJ'11~qi .05 

Lbfl::; '1l.ln 1~ruum ~CJ'U~1~ I')::; LL 'U'U~u 1G'f'U 1 ~ L ~eltJ1::; nelu m1 el5u1 CJ~"'~ bn~ ~'U1::;V111..:i n~ m1l.J 

fl11b~CJ'UTI~CJ 1 ~m::;U"J'Ufl11 IMPROVE ~1l.Jnum::;U"J'Ufl11bbtlUtu'Vl1b ~..:JG'f~1..:J'111rl 
'lJ u 

3.6.2 1LR11::;"1m1l.J~..:i'Viel h 1 'Lim1L~CJ'URN\911"11G'f\9l{"llel..:ium~CJ'UoffmruCJl.JPin~1tJ~ 2 ~i1~el 
fi~ m1l.l n11 L ~CJ'Uf R W\911"11 '1 \9111~ CJ m ::;u1'U m 1 IMPROVE ~1l.l nu n1::;u1'U n11 bLni:J tu'Vf 1 

'lJ u 

.q I.I If.di V.c:lt. OQJ 

b "ll..:JG'f11..:J'111R b 1el..:J'1l.JU\9l"llel..:i b'1"lJCJflfl1'1..:J 

3.7 aa~vtliil.'1Jm~1~a 
3. 7.1 gt(l~vtlii1.'1Jn1~flj1'1gltJ\JflW.f11'Wbfl1v.:ji'jtJ • 

'1il~ffi off V11Rrun1'Vi "llel..:J"llel..:J Lb uu1~m1l.l'11m1f:l 1'Um11 ~L 'Vl\91 ~'1'Vl1..:JR N\911"11 G'f \9lfo'1::; 
' ' 

Lb UUl~R11l.l'11l.J11f:l 1'Ufl111~L 'Vl~~'11'Ufl11Lbm~'VltlUqJ'Vl1'Vl1..:JRW\911"11'1\91{ 
3.7.1.1 'V11~1R11l.Jb~CJ..:i (Reliability) 1~CJ1i16V11G1l.JtJ1::;~'Vl~bbel'1l'l1 (Alpha 

Coefficient) "llel..:JR':iel'UU1R (Cronbach) 



~ 

k 
s 2 

I 

k 

k 
Is; 

a = 1-..i::.!__ 
k-1 s 2 

I 

I .,J 
bb 'Vl'U l"l1fl11l.Jb 'VlCJ'l'lltl-:Jbb'U'U'Vllil'1ffU 

bb 'Vl'U :d'1'U1'UitJ'lJ€l-:J bb'U'U'Vllil'1€l'U 

LL'Vl'U fl11iiLL'lh't..h1'U'lla-:i-ff a'1au1 'Ubb~"':::.ff a 

S1 
2 

bb'Vl'U fl11lJbb'\J1'\J11'U'lla-:Jfl:::bb'U'U'DlJ..r-:JVllJlil 
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(1) 

3.7.1.2 vi1~1m1iiCJ1n (p) 1lilCJ1-b'~m'lla-:i1'Vltlb'Utl bb(;'l:::61!1L'Ua{ (Whitney and 
,, . 

Sabers) ~-:iii 

' "" blJtl p bb 'Vl'U 

sh bb 'Vl'U 

s, 
n, bb 'Vl'U 

xmax bb'Vl'U 

I 

rnfl11iimn 

(:.!(;'111lJ'lJ€l-:J fl::: bb 'U'Ufl'1il'1-:J 
' " 

LL'Vl'U (:.J(;'l11iJ'lltJ-:ifl:::Lb 'U'Un'1ii\9\'1 
' ' 

:d'l'U1'Wfl'U fl~lJ'1-:J bb(;'I::: n'1ii \9\'111ii tl'U 
' " ' 

fl::: bb 'U'U'1-:J'1lil~'l~ 
" ' 

xmin bb'Vl'U fl:::bb'U'U~l~lilm~ 

(2) 

3.7.1.3 Vll~lell'Ul':i!:d'lbb'Ufl ( r) faCJ1~'1m'lla-:i1'Vltlb'Utl bb(;'l:::61!1Lua1 (Whitney and 
" ,, 

Sabers) ~-:iii 

r = s" -s, (3) 
nh (xmax - xmin ) 

.d 
~1el1'U1'l"il1bb 'Ufl blJtl r bb 'Vl'U 

sh Lb 'Vl'U (:.J(;'l11lJ'lJ€l-:J fl~ Lb 'U'Ufl~lJ'1-:J 
' " ' I 

s, 0 

Lb 'Vl'U (:.! (;'111lJ'lJ€l-:Jfl:::bL 'U'Ufl~lJ \9\1 

nh Lb 'Vl'U :d' 1'U1'Ufl'Ufl'1il'1-:J 
' " 

xmax LL 'Vl'U fl:::Lb'U'U'1-:J'1lilvfl~ 
" ' 

xmin bb 'Vl'U ~ "'"l" fl:::Lb'U'U\9\1'1lil'Vl lil 
' 
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3. 1.2 ~a~vtlmum"J1Lfl"J1::'1imrn 
" 

3. 7.2.1 '111fl::LL 'U'U~1~-:u1 mL 'IJ'UlV1m1l.1'11l.11'HlL 'Ufl11L ~ LVl\Pl t:-1'1'Vl1'1flW\Pli'l1MliLrn~ 
' 

LL 'IJ'UlV1m1l.1'11m1ti 1 'U m11 ~L V1\Plt:-1'1 L 'Um1 LLm-:u'Vl tlilruV11'Vl1.:ifl W\Pli'l1'1 \Pl{na'UL~t.1'ULL'1~V1~.:1 L~tJ'U 
' v 

'1Jtl'ILL~'1~n~lJ lJ1V11ri1'1a&i~'U311'U 1~fan rl1L\l~t.I (X) LL'1~~1'ULrjt.l'IL'IJ'UlJ1\Pl1~1'U (SD) 

3. 1 .22 LtJ~t.1'1JLYit.1'1Jfl~LL'U'Um~-:u1mL 'IJ'UlV1fl11lJ'11m1ti 1'Um11~LVl\Plt:-1'1'Vl1.:iflru\Pli'11?1\Pl{ 
' 

LL'1 ~LL 'IJ'Ul VI m 1lJ'11lJ11 tl L 'U fl11 L ~ L Vl\Pl [:,! '1 L 'U fl11 LL m-:u 'Vl tlil ru Vl1'Vl 1'Iflru\Pl1'11 '1 \Pl { rltl'U L ~ tJ 'ULL'1 ~ 
' v 

Vl~'IL~t.l'U1~Vll1'1n~l.1 bVlt.11.ff?ta&i t - test for Independent Samples ('t.lqj'lll.1 i'1~'1~tl1VI, 2545: 

136 - 139) 

t = 

.,J 
LlJB t 

X1 

X2 
s 2 

I 

s 2 
2 

(4) 

LL'Vl'U ri11nti\Plvi'liii-:u11ru11'U t - distribution 

' ' "" ' LL'Vl'U fl1L\l'1t.1'1Jtl'I n'1lJfl1'1JfllJ 
' ' 

LL 'Vl'U fl11lJLL tJ 1tJ 11'\J'lltl'I n'1°lJ'VlVl'1 tl'I 
' 

LL 'Vl'U '11'U1'Uii'm~t.1'U L 'Uncil.l'VlVl'1B'I 
' 

LL 'Vl'U -:d' 1'U1'Uii'm~t.1'U L 'U ncil.lfl'J'Ufll.1 
' ' 

3. 7 .2.3 L tJ ~ t.1 'IJ L Vi t.1 'IJ ri ~LL 'U 'U ~1~-:u1nLL'IJ'IJ1VIfl11l.1'11l.111tiL'Un111 i1' L VI \Pl t:-1'1'Vl1.:1 
' 

flru\PlPi1'1\Pl{LL'1~LL'U'UlV1ri11l.1?11m1ti L 'Um11 ~L V1\Plt:-1'1 L 'Um1LLm-:u'Vltlilrum'Vl1.:iflru\Pl i'11?1\Plinam~t.1'U 
' v 

LL'1~Vl~'IL'it.1'U'1JB'ln~l.l'VlVl'1B'l bV1t.1Li'1a&i t - test for dependent Samples ('t.lqj'lll.1 P1~'1~tl1VI, 

2545: 133 - 136) 

t = 
In (5) 

~nI,D' -(Ln)' 
n-1 

df = n-1 

.,J 
t ri11nt)\Plvi'liii-:u11ru11'U t - distribution LlJB LL 'Vl'U 

D LL 'Vl'U fl 11lJ LL\Pl n ~ 1'11~Vll 1 '1fl~LL'U'Un11'Vl VI '1 tl'U 

VI"''! LL'1~ rltl'U 1~-!'IJ n11~VI n11L~t.1'Ui 

n LL 'Vl'U '11'U1'Uii'm~t.1'U L 'Un'1°l.l'VlV1'1tl'I 
' 



..; 
\J'Vl'VI 4 

n111~CJ L~tJ,:j t:.l'1"1Jtl-:Jf111-:5'~n"ilm1:Uf111L1CJ'Url:~rn1im~'\.Jl'Uf111 IMPROVE ~l:Utl'\.J 
" 

m~u1'Un11LLni:.1 ruv11L~-:i'1{1-:i'111ri~i1~am1:u'11m1fl1'Um11 ~L VI{;] t:.J'11 'Uf111LLtll"il'VltJU ruV11'Vl1-:i ., ' ., 

~ W\;l 1"11 '1 \;l{ L~tJ,:j '1:UU~"lltl-:J L'1"1JCJ f1 n1 ~,:) 1~ CJoli a:u i;i~1vi'"il 1 f1 f111Lfl'\.J11'\.J11:U~l ~ CJtl1:u1i L~11 ~~vr-:i 
" " 

oUtl:U'1L :a-:itJ~:IJ1UJLL'1 ~oU tl:U'1L ~-:J~UJil1~ ~,:itl1 LG'l'Utlt:.l '1 f111l L~11~~olitJ:U'1 v1-:id 
'U 'U 'I \J 

4.1 t:.l'1f111lL~11~~L~-:JU~:U1UJ 

4.1.1 f111 L tJ1CJ'lJ L ViCJ'lJ ~11:U'11:U11fl 1 'Uf1111~L'V!(;lt:.J(;l1 'Uf111LLtlUtu'V!1'\ll1-:J~ru(;lf'11'1{;1{"1Ja-:J ' ., 
tl'nL1CJ'U~L1CJ'Uvl1CJf111~~fl"ilf111:Uf111L1CJ'UTI~CJ1im~'\.Jl'Uf111 IMPROVE ~1:Utl'\.Jf11~'\.Jl'Uf111 

" 
LLtlU qj'V!1 L ~,:i '1{1-:J'111rltleJ'UL1CJ'ULL'1~'V!~-:J L1CJ'U 

4.1.2 f111L tJ1CJ'lJL ViCJ'lJ~11:U'11:1J1)fl1 'Um11 ~L'V!{;l [:.J '11 'Uf111LLtlU tu'V!1'Vl1-:J~ru{;lf'11'1{;1 { ' ., 
1~'V!l1-:JLJ rn1CJ'U ~ L1 CJ'Uvll CJ n11~~ fl"il f111:U f111 L1 CJ'U fl:~ CJ1 off m ~'\.J l'U f111 IMP ROVE ~l:U tl'\.J 

" 
m~'\.Jl'Uf111 LLtlUtu'V!1 L ~-:i'1{1,:i '111rl tl'\.J n~:u~ L1CJ'Uvl1 CJ f111~~ fl"il m1:u f111 L1CJ'U{LL '\.J'\.JU n~ 

II.I , • 'U 

4.1.3 Pin~1~11:u~-:i~a 1"il 1'Um1L1CJ'U~W(;lf'11'1(;1{"1Ja-:itl'm1CJ'U~'U~5CJ:UPin~1tJ~ 2 ~i1~a 
fl"il f111:U f111 L1CJ'U{~ W(;lf'11'1{;1 {1~ CJ m ~'\.Jl'U f111 IM PROVE ~l:U tl'\.J m~u 1 'U f111 LLtlU ru'V!1 " ., 
"" "' .. L"ll-:J'111-:J'111~ 

4.2 t:.Jr;im1i L~11~~-lia:u'1L ;a-:i~rum~ L ~aPi n~1m 1:u'11m 1fl 1'Um11 ~L 'V!(;lt:.J'1'\ll1-:i~ru{;lf'11'1{;1{ 
" ' ' 

1 'U m1 LLnilrum'Vl1-:i~ ru\9lf'11'1\9l{"lla-:itl' m1CJ'Unci:w'Vl~~a-:i ., ' 

"" "' .. 
L"ll-:J'111-:J'111~ 

4.2.2 V'lt)~f111:Uf111L1CJ'U1~CJ1-if m~'\.Jl'Uf111 IMPROVE ~1:Utl'\.Jf11~'\.Jl'Uf111LLtlDqj'V!1 

4.1 t:.J~m':i1Lfl':i1~'M°L~.:imi.11w 

~1~ CJ 1vi'1 Lm1~~.rra:um ~-:itJ~mru 1 'Um11 ~L 'V!(;lt:.J i;i 1 'U m1 LLm "il'Vl ti'i:.1 rum'Vl1-:i ~ru (;lf'11'1 \;l{"ll a-:i 
'IJ 'U 'I v ... 

tl'm 1CJ'Uvl-:J'1a-:i n~:u 
' 

4.1.1 n1':iL mvu L ViVUfl11:Ll6'1:Ll1':if:I L'Un1':iL liL 'Vl~H.Ja L 'Un1 ':iLLnUru'Vl1'V11.:JflW\;Jf116f \;l{ntJ'U . ., 
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i;i1'j1~~ 4.1 i:.iamlL °lfiEJrn-viEJufl::LL 'U'Uf1113.1a13J1l'11'Uml1 l1L V1i;ii:.ia L'Un1lLLnilruV11'Vl1~ . ., 
Cir1o 'I ..:::I Q,/ .oc::ill I I ~ 

f1Wflft1i'lfllnv'UL 'jEJ'U'tlv~'Un L 'jEJ'lJ na3J'Vlfl av~ LLa::na 3Jfl 1Ufl3J (fl::LL 'U'U L\;13J • • • 
72 fl::LL'U'U) 

. "" fl::LL 'U'Unv'UL 'jEJ'lJ 
n t p 

x SD 

40 6.33 3.96 

40 6.40 2.81 0.098 0.163 

'11tw1111.:i~ 4.1 LL?t~.:i 1-H'L-H'U11fl:: LL 'U'Ufl11l.J?11l.JTa11'Um11-Hm\9Jt:.rn 1 'Um1LLnh'Vltl • 
iJ ru V11 'V11.:i fl ru \91 ia11?1 \91 { n e:im~ EJ'U L~e:i.:i ?tl.lu~"IJ e:i.:i L'1"1l El n n 1 "'.:i 1:: V111.:im1 nr;i° l.l'Vl ~ '1 e:i .:i LL'1:: nr;i° l.l "' . . 
flTl.Jfll.J hJiii!m11fi'ru'V11'l?li1~~1::1ilu .OS ti'U~eJ f111l.J?l1l.J11f1 L'Un11 L oHLVl\9lt:.J'1 L 'Un11Lbm'1'VltluruV11 

'I u 'I qJ 

'V11\l fltU\91P11?1 \91{"1Je:i.:ii1 n L~EJ'U ne:i'U L~EJ'U 1~ii fl11l.l LL\91n~1-:i tl'U 

J i;i1'j1~vi 4.2 i:.iamlL °lfiEJu L-vi EJufl::LL 'U'Ufl113Ji'l13J1l'1 L 'Uml1 l1L V1i;ii:.ia 1 'UnTnLnil ruv11 . . ., 
Cir1o ' Q,I .:::I I I ..QI QI Cil 

'V11~f1Wflft1i'lfll'tlv~'Un L 1EJ'U na3J'Vlflav~nv'UL 'jEJ'lJLLa::V1a~ L 'jEJ'lJ • 

n t p 
x SD 

40 6.33 3.96 

40 57.55 7.82 37.73 0.000* 

'11nm11.:i~ 4.2 V'lu11 fl:: LL 'U'Um 1l.J?11m1f11'Um11-H'L Vl\9lt:.i'11 'U m1 LLm'1'VltliJruV11'V11.:i . "' 
' ' .c:;,,. If' V cf I I .<:::iii c::::rl I d I CV I .:;:ii 

flW\91Pl1?1\911 "lleJ'l'Um 1EJ'Un'1l.l'Vl ~'1 e:i.:i ne:im 1EJ'Ul.J fl1 L0'1m 'V11nu 6. 33 LL'1::?11'UL UEJ\l L U'Ul.l1\911\i1'U . ~ 

' ' ' 
Lvi1rlu 3.96 LL~~Vf'1~L~tJlJij~1LO~tJLvi1tlu 57.55 LL~~~11JLUtJ~LlJ'U:W1<Jl1~11JLvi1tltJ 7.82 L~eJ 

~ 

'Vl~?leJU?ll.Jl.l~Ji1'U1~EJLotlfl11'Vl~?leJUViLLUU~?l1:: (t - independent Samples test) V'ltJl1 

f111l.J ?f 1l.J11f1 L 'Ufl11L lXL 'VI \9lt:.J '1 L 'U fl11 LLm '1'Vl tlu f;UVl1'Vl 1\lfltU\91Pl1 ?1\91 { "IJeJ\lU n b~EJ'Un r;i°l.J'V]~ '1 eJ\l , " , 
V .c::ri I I Q I cfV O QJ .c:::...c:::...::;:!I QJ 

'Vl'1\l L 1EJ'U?l\l m1ne:i'UL1 EJ'U eJtJ 1\ll.l'UtJ?l1 flru'V11\l '1f1\9l'Vl1::~u . OS 
~ "' 
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4.1.3 nTn tl'im.J L Vit1ufl112.1a12.11 'HI L '1Jn1,1 \1L "'"~a L '1Jn1,LLni1 ru'M1V11.:ifl ruf! f11ftfl~ 
• QI 

m,1.:ivl 4.3 fl::LL 'IJ'IJfl112.1a12.11'n L 'IJ m' 1 \1L "'"~a L '1Jn1,LLm~V1ai1ru'M1V11.:iflruflA1a"~ 
• QI 

Q,/ q I I I 

"Ma.:i~t1'1J,::\.t11.:ina2.1V1flav.:iua::na2.1fl1'Ufl2.l • • • 
., .. ., "" 

m'~fln~n,,2.1 fl::LL'IJ'IJ\.ta.:I L 'tl'IJ 

"" "' 
n - t p 

n1'L 'tl'IJ1, x SD 
I 

40 S7.SS 7.82 fl(llJVWJ(l€J..:J 
' 
I 

40 41.48 S.39 10.71 0.00* fl(llJ flT\.JfllJ 
' ' 

:u1flm11..:i~ 4.3 ~u11 fl:::bb'U'Ufl11lJ'11m1111'Lim11-H'bVil'lt:m 1 'Lim1bbm:uV1rH:lruvnvn..:i 
' v 

q 'QJ.::::il I .::::ill d IQ.I I c::ill d IV 

fl WI'! f"l1 '1m'Vi(l..:J b) CJ'U °lJB..:J fl(llJVlVI"' a..:i lJfl1 bu (!CJ b Vl1 flU s 7. SS bb(I::: fl (I lJ mu fllJlJ fl 1bu"'CJbVl1 flU 
' ' ' 

41.48 bdaVJV1'1BU'1lJlJ~~1'UlviCJ1-&'m1VlV1'1auViLLUUB'11::: (t - independent Sample test) 

~Ul1fl:::bb'U'Ufl11lJ'11lJ11t11 'Ufl111 oHb Vil'Ji;,J(l 1 'Ufl11bbm:UVltli:l UJ'Vi1Vl1..:Jflrill'IP11'11'!{ b~a..:i '1lJD~6!JB..:J 
' v 

b(l°lJ CJ flrl 1 i;r..:i°lJa..:itl' fl b~ CJ'U'Vii;r..:i b~ CJ'U flci lJVJVJ(I a..:i '1..:i fll 1 flci lJ m UfllJ a~ 1..:ii1tl'CJ '111"1ruVJ1..:i '1~ ~Vi 1::: ~u . OS 
.. 'U .. 't .., 

4.1.4 n1 'L tl'iEJu L Viaufl112.1a12.11'n L '1Jn1,1 \1L "'"~a L 'IJm 'LLni1ru'M1V11.:i f1Wflf11ftfl~ 
• QI 

"'rr.:i L ~tl'IJ"ll v.:i mtJJ'VI fl a v.:i LLa ::naJJfl 1'U fl2.J L~v 1 Lfl,1::\1' L U'IJ,1EI fl1'1J • • • 

fl1,1.:lvj 4.4 ~am'L mtirn ViEJ'Ufi1 Lil~El"llv.:lfl::LL 'IJ'IJ'Mrr.:im,'Vlflav.:i "llv.:ln~11'Vlflav.:ILLa:: • 
n~11fl1'Ufl2.JLflEJ1Lfl,1::'l·fatinLU'IJ,1Elfl1'1JLLa::1Lfl,1::'M1'1Jn1~'12.J • • 

fl112.1a12.11'n L'IJm,1-H fl ::: LL 'IJ 'IJ nzj2.1V1flav.:i nzjJJfl1'Ufl2.l 
G - "' - "' L\.tfl~a Lfl2.J x SD 'vEJa:: x SD "wa:: • 

v11f111lJL .LJ1 huqivn 18 16.96 0.67 94.12 12.S6 0.89 69.72 

11..:ibb(;.J'Ufl11bbnuqivn 18 S.86 0.62 32.SO 4.76 0.61 26.39 

~1L'U'Ufl111'11lJLLi;.J'\J 18 16.76 0.48 93.06 16.46 0.68 91.39 

1'111-:U'1€JUi;.J(I 18 12.20 1.39 67.78 11.46 1.40 63.61 

:U1fll'l111..:J~ 4.4 ~Ul1 fl:::LL 'U'UVlV1'1€JUlV!fl11lJ'11lJ11t11'Ufl111oHL'Vil'Ji;.J(l 1 'Ufl11LLm:UVl~ • 
uruV11V11..:iflrill'IP11'11'1{ Ldafi:u11ru1LlJ'U11CJ~1'\J ~a ~1'Ufl11v11m1lJ Li1 hu ruV11 flcilJVJVJ(la..:i 

v v • 

ij f'i 1LO~CJLvi1 nu 16. 96 fl cilJ fl1UfllJijf'i1LO~CJLvi1 nu 12.S6 ~ 1'\J fl 1111..:J LLi;.J'IJ fl 11 LLnlJ UJ'Vi 1 
' ' v ' ' 

flcilJVl VI (I a..:ii1 fl1 LO~ CJL vJ1 nu S.86 flcilJfl1UfllJi1fl1LO~CJLvi1 nu 4. 76 fl11~1 L ij 'U fl111'11lJLbi;.J'U 
' ' ' ' ' I d I ..::ii I CV I ..:::ii I .::::ii I CV !J 

fl(llJVJV!(l€J..:JlJfl1LO(I CJL Vl1flU 16. 76 fl(llJfl1UfllJlJfl1LO(ICJL Vl1flU 16.46 bL(l:::VJ1'Ufl111'111-:U'1€JUi;.J(I 
' ' ' I .::::ii I d I Ill.I I d I d I Ill.I I d 

fl (llJVlVI (!€) ..:JlJfl1 LO(! CJL Vl1 flU 12.20 fl (llJ mu fllJ lJfl1 LO(! m Vl1 flU 11.46 :u 1 fl fl1 LO(! CJ °lJB..:Jfl::: LL 'U'U 
' ' ' 



59 

.LJ'1-:i~'U bb?l~-:i 1~b~'U11tl'm~tJ'Un'111'Vl~'1eNijm111?11m-rn1 'Wm11 ~b'Vl~t:-.1'11 'Um1bbm '<il'Vl~uruV11'Vl1-:i , , "' 

fl ru~fl\1?1~ { L~ tJljfi1 b'l~ tJ"lJeNfl~ bb 'U'U 1 'U bb~ '1~ ~1'\J'Vl n~1'U G'l-:J n11n ci1Jfl1'U fill bb'1 ~fl111JG'l11J1 'rn 
'I 'ti 'I 't 

1'Um11 ~b'Vl~t:-.1'11 'Um1 bbm '<il'Vll'1uruV11'Vl1-:iflru~flf1?1~1t 'Um1~w.J'U111tJ~1'U 1~tJibfl11~~b ~\I b-de:iV11 , "' 

(1) m1v11fl1111bi11'<iluty'Vl1 

bde:iil'<il11ru1~ 1'\J m 1vl1fl1111 b i11 '<ilu ruV11 'V'l'U11n'111'Vl ~'1 e:i'lij fl~ bb 'U'U fl1111 ?11m )f;l 
"' ' 

1'Un11bbnL'<il'VltluruV11?1'ln11nci11fl1'Ufl11 1~tJijtl'm~tJ'Un'111'Vl~'1e:i\I '11'U1'U 38 fl'U fi~bll'U 
v 'ti , 'I 'I 

~e:JtJ'1~ 95.00 bb'1~n'111fl1'Uf11J:;\'1'U1'U 23 fl'U fi~bll'U~e:JtJ'1~ 57.50 ~?111111f:l'Ue:in~'l~ilruV11 , ' "' 
~ e:i-:i m1'Vl11'U bb'1~~ '1~1'<il'Vll'1n1V1'U~1 m~f:l n~ e:i-:ifl1'U ll1'U?111'U1ru ij m 1B1\IB\l~f:l n~e:i-:i bb'1 ~ b?l'U e:i 

'IJ 'IJ 'IJ 

bb 'U1f\~\h~ ne:i'Um1~~~'U he:i ~1-:i?lm Vl~G'lllt:-.1'1 bb'1~ijtl'm~tJ'Unci11'Vl~'1m'11'U1'U 2 fl'U fi~ b ll'U 
' ' 

~e:JtJ'1~ 5.00 bb'1~nci11m'Ufl11:;\'1'U1'U 15 fl'U fi~bll'U ~e:JtJ'1~ 37.50 ~'Ue:in~\l~uruV11~e:i'lm1'Vl11'U , ' "' 
bb'1~~\lm'<il'Vltln1'Vl'U~ 1m~f:ln~m'U1\l?i1'U ~-:im'V'I~ 4.1 

'IJ 

.· 

.n1w~ 4.1 m'at marnViaufl11111i1111Trn 1 un1'a1 \1b 'VI~ ~lilbbm1i1V1uuru'V11V11.:iflw~fl11i!~i . "' 
.i'1um'a'Vi1f11111 t -ti111il l1i1V1uuru'Vl1 

"' 

(2) nT~11\lbbt:-.1'Um1bbnutym 

bde:iVl'<iJ11ru1~1'U m111\I bbt:-J'UnT~ bbnu ruV11 'V'l'U11nci11'Vl~'1mijfl ~ bb 'U'U m 111?111111 f:l 
"' ' 

1'Wm111\lbbt:-.1'Un11bbnuru'Vl1?1\ln11n'111m'Uflll 1~tJijtl'm~tJ'Un'111'Vl~'1eJ\I :;\'1'U1'U 13 fl'U fi~bll'U 
..., 'U q , q 

1e:itJ'1~ 32.50 bb'1~nci11m'Ufl1J:;\'1'U1'U 9 fl'U fi~blJ'U1e:JtJ'1~ 22.50 ~?111111f:l'Ue:inifim1bbniJruV111~ . , "' 

bb~1lJ?111111f:l'Ue:infl1111~11~'U61~V111-:i-Ue:i11'1~n1V1'U~ 1 m~ ~\lfl1'V'I~ 4.2 
'IJ 
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\ 

(3) fl11~1LU'Ufl11LLtlUqj'V!1 

L~ 8~ "il11ru1~1'Ufl11~1 L U'U m1 LL nu ruV11 vfu11 fl~11Vl ~~ 8\llifl:::: LL 'Ll'U m111~11111 t1 
"' ' 

b 'Ufl11~1LU'U fl11 LLtlUill'V!1~\lfl11fl~11flTUfl11 1~ CJliurn~CJ'Ufl~11V1~~8\I ~1'U1'U 3 7 fl'U fl~L tl'U 
QI \J , " " 

~8CJ~:::: 92.50 LL~::::fl~11flTUfl11~1'U1'U 30 fl'U fl~LtJ'U~8CJ~:::: 7 5.00 ~~11111tlLL~~\ll5fl11LLtlUill'V!1 
' ' "' 

~lim111~11~'U6n'U mh.:iliL 'Vll'l ~~ 1~t1 fl~m fl1'1J ll1'U~11u 1ruLrn ::::r\'11'18'\J t1fl~8-:i LL~::::litl' fl L~CJ'Ll fl~11 
" \J 'ti \J " 

V1~~8-!!~1'U1'U 2 fl'U fl~LlJ'U~8CJ~:::: 5.00 LL~::::fl~1lfl1'\Jfl11~1'U1'U 11 fl'U fl~LlJ'U~8CJ~:::: 27.50 
' ' 

~ LL~~.:i15m1LLnuruV11~lim111r.111~'Ll6n'U 8 ~1\lli L 'Vll'l ~~ 1~t1fl~ 8.:J'IJ1.:i ci1'Ll'Vl~8m 1 r\'1'U1 ru~~V'lm~ 
Ill " \J • 

., 
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.-
(4) fl11~111\1'1€l'Ul!-J'1 

b~a'W1il11ru1~1'Urn1~111\1'1au l!-l'1 ~u11n~l.J'Vll'1'1B'llJfl:m 'U'Ufl11l.J'11l.J11fl 1'Wrn1 
' 

~111\1'1B'Ul!-l'1'1'1fll1fl~l.Jfl1'Ufll.J L1'1CJiJtl'm~CJ'Un~l.J'Vll'1'1B'I ~1'U1'U 32 fl'U fil'1LU'U~BCJ'1~ 80.00 bb'1~ 
\.I , q , 

n~l.Jfl1Ufll.J~1'U1'U 25 fl'U fi1'1Lll'U~BCJ'1~ 62.50 ~'11l.J11mLG11'1-:i15~111il'1e:iufi'1~e:iu1~~1CJ15rn1 
' ' 

~fln9i'e:i-:iG11tJ1~m'U~1'U'1l.J'U1tU bb'1~i1-Um~CJ'Ufl~l.J'Vl\11'1€l'l~1'UTU 7 fl'U fil'1bU'U~BCJ'1~ 17 .50 bb'1~ 
\.I , \.I , 

fl~l.Jfl1'Ufll.J~1'U1'U 13 fl'U fil'1bU'U~BCJ'1~ 32.50 ~bb'11'1'1lTI~111il'1BUfh~e:iu 1~~1CJlTifl11~fln~e:i-:i 
't " I \J 

'U1'1~1'U~'lfl1~Vi 4.4 
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4.2 ~~n1'l1 Lf1'31::-M.Uei~~ L <ti.:lflCUll1W'tleJ.:lfl1111fl1111'ltl L 'Lln1'lL \1L 'M~ ~~Vl1.:lflW\91A1fl\91 fl 'Un1') 

LLnilru'M1vi1.:iflW\91A1fl\9li'tlei.:itl'nL~auni;l11vi~rnei.:i 
~ . 
4.2.1 wq ~n'l'l11 n1'lfleJ'LI lfla n'l::\J1'Lln1'l IMPROVE ~111tl\J n'l::\J 1'Lln1'lLLnil 'l!'M1 L <ti.:i 

Q I V q 

4.2.1.1 Yl')\91f111:WflB'Ufl11"il\9lfl11b 1CJ'UflTrnB'U 

Yl')~ f111:Wfl116'1B'U6l.IB-:Jfl~ t 'U~1'Ufl11b\91 ~m.J ~1tlB'U~\91 fl11b~CJ'U flTrnB'U 1~i1m1 

1 Lm1:::"1b-dt1'V1111CJl"ll1 b ~e:it11m~\91Yl1bbf..J'Ufl11~\9lfl11b~CJ'Ufl116'1B'UfaCJ1-tlm:::'lJ1'U fl11 IMPROVE 

~1:w num:::'lJ1'U fl11LLnurum L ;a,:i?1~1-:i?111fi LL'1:::~1 b 'Ll'U fl116'1B'U m:w Lbi:..J'U m1~\91 m1 L~ CJ'U~~L~~ \91Yl1 
v v 

~'U bBfl6'111m m 'Ufl11~\9lfl11 b~CJ'Ufl116'1B'U611'U t 'Vlaj b U'U t 'lJfl"il m1:w t 'lJ-:J1'UG'11'Vl-r'lJti flbbtlUtlJ'VITV11-:J 

~ ., ... 
4.2.1.2 Yl')\91f111:W6l.ltu:::"il\9lfl11b 1CJ'Ufl116'1B'U 

l 'U~1'\J'Vlfl~ fl11:W6l.lru:::6'1B'U6l.IB-:Jfl1 ~B fl1 LL4-:Ji:..J'1 fl11b~CJ'UTI ~,j' flb~CJ'U'Vl11'lJ gl \I \I \I 

"il1fltY'Ufl1~1L 'Ll'U fl116'1B'U L\91CJ L~:W"il1 m1t11 L oLJ1~'lJ'Vl L~CJ'U~1 CJ fl11'Vl'lJ'Vl1'Ufl11:W~ LMm nu L~e:i-:i~ Lfl CJ 
v v v 

L~CJ'U:w1LL~1;-:i b'iJ'U~'U~1'U t 'Um1v11 n"ilm1:wm1L~CJ'Um1?1e:i'U 'Vl~m llm~e:i-:i~'U 1 ~tl'm~CJ'Un1i;r-:i t ~ 
fl11:W?l'U h L ~m ll'Um1m:::~'U 1 ~tl'm~CJ'UBCJ1flb~CJ'U:W1fl~'U LL~1L zje:i:w LCJ-:iL i161'lJ'VlL~CJ'U~"il:::?1e:i'U , v 

1:::V1-J 1-:i ~ \91 fl11 b~CJ'U fl116'1 B'Ufl1"il::: l otlfl1t:l1:W l ~,j' fl b~ CJ'Ubfl\91fl11~~\91 bb'1::: b 1J'U 
v v 

fl11~1:wn'Ul'11-:i1m ll'Ufl~:WL ~e:i1:::\9l:wm1:w~\911 'Ufl11LLtlUtlJ'Vl1 zj,:ifl~"il::: 1 ~tl'm~CJ'Ubb tl-:ifl~:w 1 i;i::: 
4 - 6 fl'U zj-:iLLIPii;i:::m~:wn"il:::i1tl'm~CJ'U~i1m1:w?11m1mL\9lfllPi1-:in'ULtJ LLi;i:::tl'm~CJ'U.fl1CJL'Ufl~:w"il:::~e:i-:i , , 
"1i1 CJnmLnuruV11t 'U t un"il m1:w~fl1 bb"ilfl t ~ L\91CJm"iJ::: t ~b 1i;i1:w1fl'Vle:i6'1:wfli'1 t 'Um1"1i1CJn'U~\91 t -in~ 

v v v 

15m11.1.nuruV11~V1i;i1 fl'Vlm CJ15~?1\91 L vi1~"il :::-011~ L\91CJfl1"il:::1 -tlf11m:wm:::~mL'1:::flt1CJL ~fl11:w 
.., ct \I ct 

"1i1 CJ b 'Vl~Btl'flb~CJ'UB ~1-:J lfl~~\91 
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Vl~\1'11 fl~tl'fl b~CJ'UbbniJ Ul'Vl11'LI1 'U n'1m'JlJ b~~'1 b~CJ'U-rt1 CJ bb~1 ri"JcilJ b~tl fltl' fl b~ CJ'U 
., "' 

'U1'1flcilJt1t1fllJ1tl1 b~'Ut1~Gi'l1'LI t1tl'U1CJ bb 'LI1fl~ 1 'Lim'J bbniJruV11"llt1\I flcilJ 1 'IXb ~t1'LI~'l'IXt1\l~\I Vl~'l'11fl ' ., ' 
,!'LI 1 iXtl' m~CJ'LitlmbniJruV111'LI1 'U.:i1'U~m-:5'~v11~'Ub U'LI'J1CJ'Uriri" b ~m ll'Lim"Jci.:i b~~lJ 1 'IXtl'm~CJ'LI 

., " ' 
ii~fl'l'f~ 1 'Lim'J bbflUtu'Vl1lJ1fl~.:iit'U bbG'l~·thmult "ll'1~~tl'fl b~CJ'U'Ufl'V'l~t1\l'Vl~t1 hlb-ll'1 h ., ' 

.c. V CV q 

4.2.1.3 'Y'l'jl'Jfl'j'JlJ'VlG'l\lfl1'J'1~fl1'Jb 'JCJ'Ufl1'J~tl'U 

'V'ln~m'JlJ'Vl~\l'Vl1'J~t1'LI"llmri"J ~t1 ri"J'1~1'l'J1'11 'U n'1 m"JlJ"llmtl'm~CJ'Ubb~"~flcilJ gl 'll 'll q 

bbG'l~m1'11 'U.:i1'U"llt1.:itl' m~CJ'U bb~"~ri'Uvrnri~.:i~iim"J bb '1fl1 'U n'1m"Jmb"~1 iJ \11'U bb" ~vr1 m"Ju'LIVi fl , 
ri~bb 'LI'LI"llt1\ltl'm~CJ'Ubb~"~ri'LI 11'Ylflri#.:i 

' 
'11fl m'J-:5'~rn'J b~CJ'Urn'J~t1'U~\lflci11 iJqim~bn~i1''U'11 flrn'J~t1'U ~t1 tl'm~CJ'U 

'U1.:iri'U 1lJ 1 iXri11lJ~1lJnt1n'Ub ~t1'U 1 'UflcilJ 1l1-d1m~t1'U'J~~lJri11lJfl~1 'Lirn'JbbniJ rum 15rn'Jbbm "ll~t1 ' ., 
fl'J~tl\lb~'U~ ~~1'11lJ fl1'Jvl1\11'U"lltl\IUfl b~CJ'Ubb~"~ flcilJ 1 '1Xr11 bb 'U::tl1t1~1\l1fl~:a~ bbG'l ::~ t1\lflt1 CJmlJ 

" " ' r11mlJm::~'Utl'flb~CJ'Lil'lG'lt1~rn'J~~n'1m'JlJfl1'Jb~CJ'LI-r~\lbb~~'LI'1'LI'1'U b'V'l'J1::iJruV11~bn~~'Ut11'1'1::m , " ., 

'11 fl rn'J~tl'fl b~CJ'U EJ''l 1l1 b-ll'11 '1.ff 'Ul'lt1'U"llt1\lfl1 'J bbniJ ru'Vl1 b vi1~m'J ~\IJ'Uri'J;s\lfltl CJ~bbG'l t1~1\l1fl~:a~ 
., " " 

'LI t1fl '11 fldEJ'\liiiJ qiV11 b~t1\ltl'fl b~CJ'LI'U 1\lri'U 1l1ci'l 1 rn1'LI Vl~t1ci\11'U\11'LI1l11'l'J\I mlJ b 1 "1~ n1Vl'U~ zj\lii 

15m'Jbbm "ll 1~CJ m'Jbb:il'\ltl'm~CJ'LI11iim"Jb~rim"Jci\l 1rn1mb"::1 'IXri::bb 'LI'LI 1'Lim"Jci'l1 rn1'LI'Ylflri~\I 
' 

4.2.2 vu1~n'fi1ln1'n~EJ'U ltu.1 l-tin~::'l.J1'1.An1'J IMPROVE ~111tl\Jn'J::'l.J1'lJn1'JbbtlUqJ'Vl1b "1-:i 
II d GI q 

a'J1.:ia'J'Jf'l't.lt1.:i'Um 'JEJ'U 

'11flm"J~ri~1~1.1\1 bfl l'l'V'l 'l ~ m"JlJ"llt1\ltl' fl b~CJ'LI 1 'LI"li1\I bb 'J fl"ll t1\I m 'J ~ ~ rn "J b ~ CJ'LI fl 1'J~t1'LI 
b~t1tl'm~CJ'U~b U'UflcilJ~1t1~1\l 1~b~CJ'U 1~ CJ 1 -tim::'U1'U rn'J IMPROVE ~1lJ n'U m::'U1'Ufl1'J bbflU tu'Vl1 , ., 

b :a\l~-r1\l~'J'Jrl tl'm~CJ'Uci1'LI1'Vl'1J1'IXri11lJ~'LIh1'LI15m"J~t1'LI~bb'tJG'lfl1VllJ1 tJ'11fl~ bfl m~CJ'LI 1 'LI'IXt1\I b~CJ'LI 
tJfl~ tl'm~CJ'Urit1CJ'ilflmlJb~mn~-ll't1~\li.1CJ bbG'l::iiri11lJm::~t1~t1-r'LI 1 'Lirn"Jv1'1n'1m'JlJ b 'V'l'J1::n'1 m'JlJ 

db lJ'Un'1 m'JlJ~l'l11 'IXtl'fl b~CJ'U 1~ im1lJ~1m'Jti"llt1\ll'l'Ubt1\I 1~bb~~\lfl11lJ~~b ~'U"lltl\ll'l'U btl\1~1lJtl'U 
b ~t1'LI 11 'LiflzjlJ bbG'l~iim"JbbG'lmtJ~CJ'Uri11lJfl~b~'LI b ~t11 m 'Lifl1'JLLniJqiV11~1\l 'l ~n1Vl'LI~ 1 'IX bb~nEJ''lii 
tl' fl b ~ CJ'LI 'U 1\1ci1'LI~1l11'!Xm1lJ ~1lJn ei 1'LIm"Jl'l1 n'1m'JlJbvi1~ R11 ei 1'1 b ~ ei \llJ1 '11 fltl' m ~ CJ'LI 1lJ:U 

R11l.l~'Ubl°ltJ 1'Lim'Jb1tJ'Lifl1~i.'1B'U1~ CJ 1-tfn'1m~l.l~\I fl~ 11 i!fl b1tJt1~-:im'1ii'V'lq ~m~l.l~1lJl.'1'U 1 '1 b1tJt1 

'U1'1t1~1\I b-d'U iifl1'J'1\l'V'l~rimi''LI 1 'LI"llru::~b ~t1'U'U1\lci1'U-d1tJn'U\'l1n'1m1l.lfl~l.l Vl~tl hJ-d1 m ~tl'U 
" ' ' 

1 'Lifl1'H~'U Bfl11l.lfl~ b ~'Ub ~ti 1 m 'LI fl11bbflUqj'Vl1 bbG'l~m'1iim~ci \lb~ EJ\l~\l 1 'U'J::Vl11\I fl1~vl1n'1 fl'J'JlJ 

zj\l'Vl11 'IX'J'U mm~ tl'U.fl1CJ 1 'LiflcilJ bLG'l:: L ~t1'Utl'm~ tJ'U flcilJ~'U., Vl~t1m'1 b tJm 'V'l'J1~tl'm~tJ'U'U1\lci1'U 
' ' I 

1l1b-ll'1 h.ff 'Lil'ltl'U 1'Ufl1'~v1'1n'1m'JlJ;ij\l1lJ'Yl'J1'U11ri1'J'1::tJ~'U1i~1t1~1\l 1 'J b ll'LI~'U zj\lt11'1l'l11 'IXflTH~tJ'U 
m"J~t1'U~1bi1'Lim11 tJt1~1\1~1-ti1u1\I 

Vl~ \I '11 fl~1 b i1'LIfl1'J~~fl11b~CJ'LIfl1 'J~ tl'U 1~ CJ 1ifl'J~'U1 'U fl1 'J IMP ROVE ~1lJ tl'U 

m~'U1'Ufl1'JbbfllJtu'Vl1 b ~\l~-r1\l~'J1rl 1 tJ b U'U'J~ CJ~b 1mtJ'J::mru 3 61tJ~1,,; tl'm~EJ'Uci'J'U 1 mu bfl~fl11lJ ., ., 

LriCJ~'Un'Um::'U1'Urn'J~\lflci11 bb~1 v111'!Xtl'm~CJ'LI1'IXri11lJ~1lJnt11 'Lim"JVl1n'1m'JlJlJ1 fl;'LI bbG't~Vl11 'IX 

m'J~~rn1b~tJ'Ufl1'J~t1m ll'LI 1 tJt1 ~1\lriciei.:i~1lJ1fli1''LI tl'm~tJ'Liiim1lJ~'LI 1 '11 'Um'JtJ~lliin'1 m'JlJ b tl'LI 

t1 ~1\1~ iim16ilmnlJ b~mn~-ll't1 ~.:ii.1 CJ :U fl1'J'J~ ~lJl°l11lJ fl ~'J~Vl11\I b ~ B'LI.fl 1CJ1 'LI flcilJ bb~~\lri11 lJ 

fl~ b ~'U"lltl\ll'l'ULeJ.:Jmflit'U bbG'l::iim'JbbG'l fl b tJ~ tJ'U'J~Vl11\I L ~t1'U~1lJoff'Ub~CJ'U ' 
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-o;i1n-Vl(]~m1l..l~-:imh1-o;i~ bll'1Jm1'1-:ib'11l..11 ~ii m~ti'IJ 1~TI'~'IJ1fl11l..1'11l..111~ 1 'l..lm11 ~ 

b Vll?le.H't'V11-:Jflrul?ll"11Ml1° b Yl11~ 1 'IJ1~'Vl11-:im1v11n-o;im1l..I1\;l ti1 i m~LJ'J'IJ fl11 IMPROVE ~1l..I tl'IJ • 
m ~'IJ'J'IJ fl11bb nu ty'VI 1 b 'a-:i'1 ~1 'I '111fl ii fl b~ tJ'IJ '1~ 1~ bb'1\;l'Ifl'J1l.Jfi \;) b i1mb(l ~ b'1'1J e:Jbb 'IJ1'V11-:J 1'IJfl11 

bbnU tlJVl1eJeJfll..11'Vl"1tJ 115Yl~eJU~'I b 'Vl\>le.rn 1 'IJ f111 b~Bflbb~(l~15 'IJeJf1'11fldi1flb~tJ'IJ~'l1~TI~'l..!1~ fl'I~~ 
1 '1Jm1 bLnu ruV11'V11-:iflru1?1~1'11?11°fl1LJfi1 '\J~1 ti b Yl11~ 1 '1Jn-o;im1l.J~-:in'111 '1\;lVf 1 ti Lb6"1ilm~ti'IJ'OJ~ ~e:i-:i 

v ~ • 

L~ e:i n15n 11 bbnu ruV11vi b V1l..11 ~ '1l..lvi '1 \;) b ~e:ii.111 tJh1 'IJ m1 bbnu ruV11'V11-:i fl ru1?1 m '11?11 ~1e:i~1-:i 
v • v 

m1v11n-o;im1l..l"IJB-:Jilm~ti'IJ~'lbb'1\;l-:Jl?l1Ufl1Yl'Li1~fle:iLJvi 4.5 

d QI QI I I Cll QI QI QI 

ll1'W'VI 4.5 ~a.:i1\J'llv.:i'Llm ·n.1'Llmp.1V1flae:i.:in v'Llb "aV'Llbba::vm.:i b cav'Ll'llv.:Jbb uu1f!f't1111a1111cao 

L'Llmca L 'M°L 'Vl~~a t 'LI mcaLLnLlil'VIVU ru"V11V11.:iflw~A1afli . ., 
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4.2.3 ~~n1<,igflJ.fl1'1:tcUL~ll1n\Jn1"5L-ML'Vl!Jlll-l~L'Un1"5LLm'1VIVUru'Vl1Vl1.:tflWIJlf'11a(;I{ . ~ 

~1 iEJ1~tl1.ff eJ:U~~U'UVi fl 111 'U bb 'IJ'IJ'1:U .fl 1 ~W b~ EJ1 tl'IJ fl111-H' b VI~ e.J ~ 1'LIfl11 bbm :UVl tl 
" " ' 

iJryV11vi1-:il"lru~l"11?t~{:u1ib1"111::-iHim;J~ 'lh1fl!Je.J~~-:id 
um~EJ'Ufl~:wl"l::bb'U'U?t-:i~-:i 3 l"l'U hil-H'1:u.n1~ru1m1T1'Ua-:ib~mn'U11 "1lauhvitliJruV11 

' " " 
mfl~'U fl~1~~ fl~1bb?t~-:i1"111:u~~b-H'U vm1EJ1:u~~V1116flTrnm:u'Vltl 'Vlmm:ubb?t~-:ii6m1V11f11~au 
vi'11-H~iflibm1::V1'1:uvitl11 hviEJ1-H'a:: hmu1-:i 11XV11a:: h vi'11-H'b off1 hmfl~'U brn::?t1:uTrna6u1 EJ 

" 
~'U~ eJ'U m11,,,b Vll'le.J~ 1 'LI fl11bbm :uvitliJ illVl1Vl1-:J l"lru~l"11'1~11~ a~1-:i~::baEJ~ 

' " 
'11V1-ruum~EJ'Ufl~:ul"l::bb'U'UuaEJ~-:i 3l"l'U1,_,'1:um~ru111:U~aEJ&i''Uh fl~1m1vi'11:uvitl 

' 
iJruV11 hi fl~1bb?t~-:i1"111:u~~b-H'U fl~1vi'1~~ hH:u::b~:ui;i''Ua~1-:i h um~EJ'Uu1-:i1"1'U~i6m1vi'1bb~b ~EJ'U 

" " " 
a6u1EJ1:U1~ 

:u1floff a:u~~u'UVifl 111 'Uu. uu~:u.n1~rub~EJ1 nu fl111,_,b Vl~e.J~ 1 'Ufl11bbm:uvitliJ ruV11vi1-:i 
" ' " 

!"lru~l"11'1~-i ~1 i EJ'lleJEJ fli;l1 eJ~1-:J (:.J ~ fl11~:U.fl1~rubMEJ1 tl'IJ m11,,, b VI~ (:.J~ 1 u fl11 bbm :uvitliJ illVl1V11-:J 
" ' " 

1"1ru~P11?t~ i'lla-:iu m~EJ'U~-:i?ta-:ifl~:u '1°1'U1'U 3 '1.h::b~'Uf11m:u 1~EJij11 EJ ~:: baEJ~'lla-:i m 1'1:u.n1~ru 
' 

'lh::b~'Ufl1m:U ia~ 1: um~EJ'Uvl1eJ~1-:Jhu1,:ibijai;la-:ibbm:uvitliJtyV11V11-:J!"lru~l"11'1~1 
Q,I f' Q.I Ci! 

e.J~m1?t:um~ru bb?t~-:i~-:im11-:ivi 4.5 

A 

B 

c 

ei1mb~11 b1"111::V1'1 :uvitl ei1'U~1a fl 
1au iu hwn:u~-:i~hvitln1V1'U~ 1,_, 

b ~EJ'U~-:iffi:uvitln1V1'U~ 1,_, b ~EJ'U~-:i~ 
hviEJ1 ,_,V11 ~~V11i6m1mf11~a'IJ 

0 Cito Clt,.tj 

'VlEJ1EJ1:UVl11"11~eJ'IJ u.~::l"l~Vl115 

~11:U?leJ'Ufl1\JleJ'IJ 

. 
n~11fl::LL 'U'U~1 • 

ei1'Uhvitl 'Vlmm:u~~m~-:i~hvitl 
uafl~-:iffi:uvitli;la-:im11,_,V11 bb~1:U~ 

" 
:u::b ~EJ'Um111-:i bbe.J'Ut1'-:i 1-:i b ~EJ'U 

1"111:u~:u~'Utfoa-:i~-:iffi:uvitl n1V1'U~ 1,_, 

1:u1~ ~-:ibb?t~-:i16vT1bb~::nV11f11~au 

b~EJ 

~1"111:uV1mEJ'lla-:i hvitl11 hvitln1V1'U~ hvitlm:u bb~1nV11f11\Jla'Ub~EJ1"1fo 

a:: h 1,,,u1-:i hviEJ1 ,,,V11a:: h bb~lfl 1:U~:u::b~EJ'U11-'.lbbe.J'UEJ-:J 1-:i rn-:ioffanvi~ 

11-'.I 1.1.e.J'U~:: bb~ ::'VlEJ 1EJ 1:UVl1 fl1\JleJ'IJ 

\J11:Ubbe.J'U~11-:J 11 bb~::\J111:U?leJ'IJ 
fl1\JleJ'IJ11b 11vl1(1flVl~eJ1:U~~ i.l1(1fl 

" " 
nbm 1 'l.J\JleJ'IJ~:: 

" 

V1'Ua1'U 1:uvitl bb~1niu hm1:u'11~ru a1'U hvitl bb~1nbb?t~-:ii6vi'1V11f11\Jlau 
" u 

b~EJ'U~-:iffi:uvitln1V1'U~1,_, b~EJ'U~-:i~ l"lfo mfl sb'u~a'U '111:u1~1"lfo 
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' mfa.1 fl:: LL 'IJ'IJ i;I 1 • 
0 4 ~Q 

'WCJ1CJ1:!..J'Vl1~ 1:1..J LLt:J'\JL 'W eJLLi:'IVl..:J15'Vl1 c 
1'11~t1'\Jtltlfl:!..J1LL~l fit U~'D'li:'ltl'Ufl~ 

'11 floff t1:1..J'1~U'UVifl1 it 'ULL '\J'\J ~:!..J.tl 1~uJ L~ Ell tl'\J fl1'~ 1-HL VI~ t:J '11 'U fl1'HLflb '1'VltlU UJVl1'V11..:J " . " 
riru~f'l1i:'I~{ 1 'UU1~L~'Ul'l1m:1..Joff t1~ 1 zj.,:im:!..J L~m fl'\J~..:i~tl'm~EJ'U~tl..:Jvl1 Ldti~ti..:i LLfl h'VltlUqJV11'V11..:J 

"" ~ ' 
riru~1'11i:'1~1 wtJ11 

tl'm~EJ'Uflci:!..J~nri~LL 'U'Ui:'l..:i 1m -H~:1..Jm~ru1 tJv11'Ut1..:i L~EJ1ntJ-.l1 'llti'\J h'VltluruV11mfl;'U . " " 
11Jfl~1 fl~1~VI 'WCJ1CJ1:!..J~VI 'WCJ1CJ1:!..Jvl1'1'Uci'1L~'1 v111-H1Lf111~Vl1'1'VlEJl~ L~'Uh'VltlLL~1fl~1~'1~L~EJ'U 
LL'1~t16tJ1 EJ.rr'U~ tl'Ufl111-HL VI~ t:J '11 'U m1 LLm 'l'Vl tlu ruV11 t~t1 ~1..:i'1~ La EJVI LL'1~-ff VIL 'l'U 11:1..J~..:in:!..J:!..J:!..Jtl..:i . ., . 
'V11..:J'U1fl 1 'Ufl11LLflb'1'Vltluqim'V11..:iriru~l'11i:'I~{ 

ci'1V1~tJtl'm~EJ'Unci:1..J~nri~LL'U'U~11m-H~:1..Jn1~ru-.l1 ~..:iri..:in~11lJ~timT'Uh L1'11v11 • 
fl~lilVI 11Jfl~1LLi:'IVl..:Jf111:!..J~VIL ~'U EJ1 fl .a'tJiti'U '1111J1~ '\J1..:J ri~..:i ili15m 1V1_11'11 ~tl'\J LLvl L ~EJ'U t16tJ1 El 

1:1..JL~ 11J~'1~L~EJ'Uti~h rn..:iofftifl'VlVI rn..:iofftimlJL~EJ'Ui6v11 L~EJ'ULU'W1~i'l1~t1'\J 
" 

tJ1~L~tJl'l1m:1..J off ti~ 2: t1tJi:'111ri 1tJm1L-il1~1:1..Jfi'1m1:1..J1 'IXL V1~t:.1'11 tJm1 LLm'1'VltluruV11 . . ., 

'V11..:iriru~l'11'1~1"llmtl'm1EJ'U iiVl~ti1lJ t1~1..:ih t:.1'1m1~:1..Jm~ru LL'1V1..:i~..:im11..:i~ 4.6 

A 

v111-HL off 11'1'1~LBEJ VI ~VIL U'U1~'\J'Ufl~ L ~EJ'Ut16'1J1EJflfo 

v111-H'lltitJ h'VltluqiV11:1..J1fl;'Ufi~ 

'11floff ti:!..l'1~U'UVi n 1 it 'ULL '\J'\J~:!..lm~ruL~EJlfl'\J m11-HL Vl~t:J'11 'Ufl11LLm '1'VltlUruV11'Vl1..:J " . ., 
riru~l'11i:'I~{ 1 'UU1~L~'Ul'l1m:1..Joff t1~ 2 t1Ui:'l11fl 1 'Ufl11L off1~1:!..Jfl'1fl11:!..J 1-HL Vl~t:J'11 'Ufl11LLm 'l'Vltlurum . . ., 

'V11..:iriru~l'11i:'l~{6llt1..:itl'm~EJ'U i1V1~t111J t1~1..:i h wtJ-.11 

tl'm~EJ'Unci:1..Jri~LL 'U'Ui:'l..:i 1m-H~:!..lm~ru1 'UvJ1tJt1..:i L~EJ1ntJ-.l1 1lJilt1tJi:'l11ri hi'v11..:i1tJt1t1 ~1..:i . " . 
L U'U1~'\J'\J v111-Hm1LLflb'1'VltluruV11L U'UL~t1..:i~1EJ;'U 'llt1tJv11 h'Vltlurummfl;'U ., ., 
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ff:i l:i 'IJ1'1fl'WnTI6f-i111LL~ L~CJ'Wt16tJ1CJ hi 1$1 ~-:iL ~CJ'WLL'1111-:if'i'1viarn'1CJ 
'U 

vl'l,r'W '11 flfl111 bfl11~~C·J'1fl11'1lJ.fl1'tttUtJ flL~CJ'UL~CJ1 tl'l.Jfl111 ~ b VIVI i;..J'11 'W fl11 bLnh'Vl tl • 
u UJVl1'Vl 1'1flruvil"l1 '11 vi{"lJeJ'ltJfl b~CJ 'lJ flcilJ fl~ bb 'lJ 'W'1'1 bb'1~ fl ~lJfl~ bb 'W'W ~ 1 '111u1$111tl' fl b ~CJ'W flcilJfl ~ bb 'W'W 

" , '\J , , 'I 

"'-:i~m1lJL .rr1h1 'Wm1LLnhvitluru1111L tl'Wa~1-:i~ '11lJ11m ~CJ'Ut16'1.J1CJ 1$i''Vlfl~'Uvia'U 1 tJ"llru~~tl'fl L~CJ'W 
'U ., • 

flcilJ fl~ LL 'W'W~ 1'1 ~~UruVl11 'W m1 L ~CJ'Wt16tJ1 CJ16m T\111 f'i'1viatJ . ., 

4.3 ~.rn n1':itl ':i:aihJfl 1111~ .:)~ v 1\IL\Jn1 ':i L~EJ\J ~ 111EJ1 <tin \In ':i':ill n1 ':iL~EJ\J~ fl ru fl fl1 a flilfl EJ .. .. 
n':i::\J'l\Jn1':i IMPROVE i111num::tJ'l\Jn1':iLLnuru·vm;J.:ia~1.:ia':i':ifl ... 

(;.J'1fl11't.J1~ Lihrn11lJ~-:i vrn 1'11 'W fl11 L ~CJ'Wf 1111 CJ1 inlil fl11lJfl 11 L ~CJ'Wf fl ruvi l"l1 '1!vi{t111 CJ 
'U 'U 

m~'IJ1'Wfl11 IMPROVE ~1lJtl'IJ m~'IJ1'Wfl11 LL nu qi1111 L .:a-:i'1f1-:i'1111fi' L~t1-:i'11lJU&i"lJt1-:i L'1"llCJflrl1 ~-:i 
-ffm1'uCJlJPifl"tt1lJ~ 2 u11fl!Ji;..J'1\?l-:ivi111-:i~ 4.5 

fl1':i1.:J~ 4. 7 fi1 Lw~EJLL~::~'l\J L ~ EJ.:JL \J\Jll1fl':i;i1\J'!I v.:JUnL~EJ\J~L~EJ\J lflEJ 1 itin\ln':i':illn1':iL~EJ\J~ 
~ .. 

II 

'!Iv 

1 

2 

3 

4 

5 

6 

7 

8 

flWflfl1aflfi:flEJn':i::\J'l\Jn1':i IMPROVE i111ntJn':i::\J'l\Jn1':iLLnilruv11 ... 

., "'" 
':i::fl\Jfl'l'lll~.:J fl'l111Vlll1EJ 

II 

'!lt1fl1111 ~vL\I 

x SD 

tl'm~CJ'W 1$i'L~CJm i1'a1111L~CJ-:ivi1lJ~1~tJ'11fl41CJ 1 u CJ1 fl 4.20 0.41 

a~1~L vim::'11J 

' "' ... 'Vlfl1111Vl1'1 

m 1-;ij' 111nIiim1lJfl11 b ~CJ 'lJ f d'1l1CJ1 ~ti m~ CJ'W~fl11 lJ 4.6o o.5o 
'U 

m::~a~af'W 1 'Wfl11L~CJ'Wf 

II IV £;:\ .::i lJ 

fl1(;.J'1feJ'W'111J11f;lliJl11'1.J11CJ1fl11"lbb'1~fllilfl11lJ fl11b1CJ'W1 4.35 0.48 
'U'U 'U 

1'Wi'WL~CJ'W1~a~1~ L VllJ1 ~'1lJ 
m1..ij'111f11iim11Jm1L~CJ'Wfd'111CJ1 ~~m1-d1m111~antJ 4.50 o.s 1 

'U 

1'1.JflcilJ 

1J1fl 

1J1fl 

d 
lJ1fl'Vl'1111 • 

1J1fl 

1J1fl 
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m11.:I~ 4. 7 fl1 Lil~tl LL8::~hu L-dt.1.:i L \J'IJ111\;11~1'U'lleJ.:!UnL~tl'IJ~ L~tl'IJ li;iv 1..Un1i!n1111n11L~tl'Lli 
~ ~ 

"' 'lleJ 

9 

10 

11 

12 

13 

16 

17 

18 

flW\;lf11if\;ITifltln1Z\J1'1Jn11 IMPROVE i111ti'um::u1'1Jn11LLnuruv11 

... cf 

1Zj;'l\Jfl1111'VN 

"' 'llelfl1111 'Weil" 
x SD 

n1'~:5' ~ ii 1iJn11:1.J fll'H~V'U~~ii m 1v11 ii~ m·rn hw~ 4.53 0.51 
OJ 

CU .:::ii .::ii I I I .c::. Q.I QJ II' .d.c:::ii QJ 

'Uf1L 1V'U:IJ'11'U11:1.J'Vlflfl'U '1\l L'11:1.Jfl11:1.JG'llJl'l'U5'VI~ fl'U 
' 

L~fl'U11.mci:1J 
' CV q .d v.::f q ..:::1 II .::!i 

fl11~~ fl~ f111:1.J fl11L1V'U1'U:IJ fl11L1 V'U1 LL'1 ~ '1 \l:l.Jfl 4.60 0.50 
OJ OJ 

tl[ju~1~a~1.:iii1::uu 

0.48 

0.51 

m1:5'~ii~m1:1.Jm1L~v'U~dvh1v1i!m~v'LI1~~1:1.JLL'1~.:i 4.55 0.50 
OJ 

m1:1.Jf.i~L~'U LL'1f1LU~V'UL~V'U~ LL'1~~1lJeJ.iitJ11v 
OJ 

1~'Vl11.:JflcilJ fl fl 1v1Lii~m1:1.J~fl11:1.JL-ihh1'Llfl11L~V'U 
' OJ 

·0.50 

fl11:5'~ ii'1 fl11:1Jfl11 L°iv'W.rd6111 v1 v1'11:1J11t1LLm '1'VIV 4.40 0.50 ,, 
UUJ'Vl1'Vl1\l flWl'l f'11'11'1TI~tl fl~ fl\l LL'1 ~L ~'d~'U 

"' 
0.50 

m1:5'~ii~m1:1Jm1L~v'Ll~d·1hv1 v1'111m1:1J~~1m tl 4.50 0.51 
OJ OJ 

tJ 1~ v fl 1'11 it 'U ~i l'lU 1 ~ '11 i''U 1'LI'1m'LIfl11 ru~ 'LI 
' 

0.49 

4.33 0.47 

4.46 0.49 

... 

fl1111Vl111tl 

d 
lJ1fl'V1'1~ 

' 

:IJ1fl 

:IJ1 fl 

:IJ1 fl 

:IJ1fl 

lJ1fl 

:IJ1 fl 

:IJ1fl 

~1 fll'l111\l~ 4. 7 l'l'U11i1 m~V'U~ L~V'U~'JV ii~ fl';j)lJ fl11L~V'U~flWl'lf'11'11'1TI~ vm~'U1'Ufl11 
OJ 

IMPROVE ~1:1Jtl'U m~'U1'Ufl11LLtlUqj'V11L :a.:i'1~1\l'111rl L~fl\l'1lJU~'1lfl\l L'1'11V flFl1~\l i'UlJDVlJPlfl~1 
ll~ 2iifl11:1.J~\ll'lflha~1'U1~vl'UlJ1fl1~viir11LO~V 4.46 ?i1m~V\lL'U'UlJ11'11~1'ULvl1tl'U 0.49 LL'1~ 
Lda~'111ru111v-Ua l'l'Ul1 -Ua~iim1:1.J~.:il'laha~"l'U1~vi'umfl~~~ii 5 -Ua 1~LLn -Ua~ 5, 9, 10, 13 
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bb'1 ~.ff eiVi 19 ~el fl11~~ ii~ fl'Vi:IJ fl1'H~ tl'U~tl-d1 t.11 v1iJ flb~tl'UlJfll11:1J m~~ eJ~eJ~'U1'tJ fl1'H~tl'U ~ 
~ ~ 

ii~1 LQ~ ti 4.60 m1~ ~ii~m1:wm 1L~t1'U~~ii m1v11ii~m1:w1~ t1~irrn~t1'Uii~1'U~1:w'Vlflfll'U ~"l bi.'f~:w 
~ ' 

m1:w~:w~'U6~~n'IJL~eJ'U 1'Wfl~:w ii~1LQ~t1 4.53 m1~~ii~ m1:w m1L~t1'U~tlii m1L~t1'U~bb'1~'1"liiei ' ~ ~ 

tl~11~1~ei~1"lii1~'1.J'IJ ii~1 bQ~t.J 4.60 m1~~ii~ m1:w m 1L~t.J'U~tlv111 v1irrn~ti'U1~~1:w Lbi.'f~"lm1:w 
?1~ b i1'LI bb'1flb U~tl'Ub~tl'U~ Lrnd1:weii1iJ11t11~Vil1"lfl~:IJ nei 1v1Lii~m1:W~fll11:1Jb-ff1h1 'Ufl11b~tl'U 

~ ' ~ 

:IJ 1 fl~'U ii ~1 bQ~ tJ 4. 55 fl11~~ ii~ fl 11:1.J fl11 b ~ti 'U ~d-d1 tihHl fl fl11R ~~ b U'U ~1 ~'IJ~'U VI eJ'U 
~ 

' 
ii~1bQ~tJ 4.63 
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d 
\J'Vl'VI 5 

a'j\J~~nT'i1~v v.fi\J'j1EJ~~ bb~:::ilma'Llmb'LI::: 
' 

fl1'~l~CH~fl'l t:-1'1"1.lfl'l fl11~ ~ n-;;i fl1TI..J fl1':H~CJ'Un~ cWff m::U1'U fl11 IM PROVE ~1l.J nu 
'\J 

m::u1'U m1LLnil ruvn L ~..:i'1{1..:i'111fi'~ii~flm1l.J'11m1f11'Um11-H'L Vl~t:-1'11 'U m1LLm'OJ'Vlciil ruV11'Vl1..:i 
v ' v 

1"1W~P11'1~{ L~fl'l '1l.JU~"l.lfl'lL'1"1.ICJflfl1~'l ii1~m.h::'1..:Jfl"l.lfl'lfl11l~CJ vi'..:iii 
' 

5.1 1fl'1th::it.:Jfl LL~::15fi1LU1Jfl1'i1;ij'uLflU~.:JL'lJtl • 
5.1.1 1fl'1tl'i::it.:Jfl'lleHfl1'i1,ju • 

5.1.1.1 L ~m tl~CJU L ViCJUl"111l.J'11l.J11f11 'U fl111-H' L Vl~t:-1 '11 'Un11 LLm'OJ'VlcJU fiJVl1'Vl1'l 
' v 

1"1W~P11'1~{"1.lfl'lUflL~CJ'U~L~CJ'U~1CJfl11~~n'OJm1l.Jfl11L~CJ'U{!"lru~P11'1~fl:~CJm::u1'Ufl11 IMPROVE 
'\J 

~1l.JtlU m::U1'Ufl11 LLtlU qj'Vl1 L ~'l ?t{1..:J'111fl rlfl'U L~CJ'ULL'1::Vl~'l L~CJ'U 

5 .1.1.2 L ~fl L tJ ~CJ UL Vi CJ U 1"111l.J'11l.J11f11'Ufl111-H' L VI~ t:-1'11'Ufl11 LL m 'OJ 'Vl cl U ru VI 1'Vl1 'l 
' v 

1"1W~P11'1~{"1.lfl'lUflL~CJ'U~L~CJ'U~1CJfl11~~n'OJm1l.Jfl11L~CJ'U{!"lru~P11'1~fl:~CJm::u1'Ufl11 IMPROVE 
'\J 

~1l.J nu m::U1'Ufl11LLrlUflJVl1 L ~'l '1{1..:J'111fl nu flcil.J~ L~CJ'U~1 CJl6tlfl~ 
v ' 

5.1.1.3 L ~flPifl~1m1l.J~..:J"fjfl h 1 'Um1L~CJ'Ul"lW~P11'1~{"1.1mtim~CJ'U.ffmr5CJl.JPi m~ntJ~ 2 

~ii~fln'OJ fld1l.Jfl11L~CJ'U{l"!W~P11'1~fl~ CJm::U1'Ufl11 IMPROVE ~'Jl.JnU m::U'J'Ufl 11 LL nu fiJVl1 
'\J v .. "' ' L'll'l'111'l'1111"1 

Ct.Cl 0 -=-. .Cit,.., 
5.1.2 1llfl1L1J1Jfl1'i'HIU 

'lh::'ll1m~1-Fl'Um11-:5' CJ 1"1~..:i-d L ll'Uti rn ~CJ'U.ff 'U~LiCJl.JPi m~ntJ~ 2 1 'Uh ..:i L ~CJ'UG1..:i ti'~ 
0 Cl.I q ~ &' v Cl.I .c::t. tf q .c::t. 

'11'Ufl'l1'U1"1W::m1l.Jfl11fl11Plfl~1"1J'Uyj'IJ~1'U -;;i..:iV11~'11'U'Vl1 m::'Vl11..:iP1fl~15m1 "' , 
flcil.J~1fl~1..:iffi m 'Ufl11l~CJl"l~'l;i ~l~CJL~flflflcil.J~1fl~1'l l~CJfl11cil.JLLUUflcil.J (Cluster 

, 'U 'I 'I .. 

Random Sampling) LU'UUflL~CJ'U.ff'U~5CJl.Jpffl~1U~ 2 fl11"1L~CJ'U~ 1 tlm1Pifl~1 25581'Uh..:iL~CJ'U ,., ,., 
.c::t..c::t. VCl.IOCl.I q V..::!ii q .c::t. V<V.c::t. tf 

'11'U51 ?t..:i fl~'11'U fl'l1'Ul"IUJ::m1l.Jm1m 11"1 fl~1"1.J'lJ"fj'lJ~1'U m::'Vl11..:i Plfl~15fl11 -;;i..:iV11 ~'11'U'Vl1 "' , 
-;ij1'U1'U 2 -H'fl..:iL~CJ'U ~..:iL~flfl'OJ1flUflL~CJ'U.ff'U~5CJl.JPim~ntJ~ 2 -;ij1'U1'U 14 ~fl'lL~CJ'U 1~CJITT~CJ1~cil.J 

'\J ' 

ti m~CJ'UL ~m ll'U flcil.J'Vl~'1 fl'l LL'1:: flcil.Jl"11Ul"ll.J -;;i 1mY'U'Vl~'1flum1l.J'11mw 1'Ufl111-H'L Vl~t:-1'11 'Ufl11 
.. 'I 'I .. 

LLm'OJ'VlcJUqJV11'Vl1'll"lW~P11'1 ~{nfl'UL~CJ'U yjUl1 Fl1 L\J~ CJ L'1"1.11"1W~"l.lfl'lUflL~CJ'U~'l'1fl'l-Mfl..:i 1afa~ fli;i1..:i 

n'Ufl~1..:iiitim1'1~ru~1::vi'u .05 LL'1~..:i11tim~CJ'U~'l'1fl..:i-Mfl..:i1"111l.J?11m1f11 'Um11-H'L V1~t:-1'11 'Ufl11 
v ' 

LLm 'OJ'VlcJU fiJVl1'Vl1'll"l W~P11'1~{hl LL~ fl~ 1..:i n'U ~1~CJ~'lvl1 fl11~U'1'11fl L ~fl~~ flcil.J~1 fl ~1..:J L U'Uflcil.J 
" 'U 'I " 

'Vl~ '1fl'l LL'1:: fl~l.Jmu ~l.J t:-1'1'1.h1 fl~11 tim~CJ'U.ff 'U~LiCJl.JPi fl~1tl~ 2/ 5 L U'Ufl~l.J'Vl vrnfl..:i~1~-ru m1 

~~n"Jfld1l.Jfl11L~CJ'UTI~CJ1.ffm::u1'Ufl11 IMPROVE ~1l.Jnum::u1'Ufl11LLnilruV11L~..:i'1{1..:i'111fi' 
'\J v 

LL'1::tim~CJ'U.ff 'U~5CJl.JPifl~1 ti~ 2/ 6 L U'U flcil.Jl"11Ul"ll.J~1~-ru fl11~ ~ n-;;i fl11l.J fl11 L~CJ'U{ml.Jtl fl~ 
' ' '\J 

Ll"l~fl..:iilflmm'Um11~CJ LLU'lflflmll'U 2 'll-LI~ ~fl 
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d ,. ~!:'! " 5.1.2.1 bf'l'HN:l.Jel'VI b"1! b'Ufl1'Wl\;l"'el'l tl1::mm.JmCJ 

1) bb~'Ufl11~ (;1 n-:u fl11:l..I fl11b~CJ'U nm11ifl1:rn1'U fl 11 I MP ROVE ~1:1.J nu 
'\J 

m~'IJ1'Ufl11bbnihyvnb~.:Ji,'1{1.:11,'1111'l 

2) bb~'Ufl11~(;1 n-:u m1:1.Jm1b~CJ'U{~1:1.Jtlfl~ 
'\J 

~1 ~CJ i,'1{1.:i bb~'U fl11~ (;1 n-:u fl11:l.J fl 11 b~CJ'U n(;l CJ 1 i fl)~'l.Jl 'Ufl11 IMPROVE 
'\J '\J 

~1:1.Jnum~u1'Um1bbnuruV11b~.:1"'{1.:11,'1111'l '11V11'ufl~:1.J'Vl(;l"'el.:i -:ij1'U1'U 10 bb~'U brn~bb~'Ufl11~(;1 
v ' 

n -:u m1:1.J fl11b ~CJ'U{~1:1.Jtl fl~ '11V1-ru fl~:l.J muf'l:l..I -:ij1'U1'U 1 o bb~'U H1'Ufl11'Vl(;l"' el.:i i,'lel'U~.:iVl:l.J(;l 
'\J ' ' 

10 f'11u ITT~CJ 1rJ1"'{1.:i bb~'Um1~(;1fl11b~CJ'U{~.:1V1:1.J(;l 1-H'melu f'l"':l.Jb delV11 b~el.:i (,'f:l.JU~'lJel.:i b"''llCJ fln1~.:i 
'\J '\J ' 

i,'111~fl11 b~CJ'U{b ~:l..I b~:l.J i'U~uCJ:1.JPifl~1ll~ 2 zj.:i bb~'Um1~(;1 m1b~CJ'U{ bbvi "'~bb~'Uilel.:i!'ltl1~flel'IJ ~el 
'\J ' '\J 

~"'fl11b~CJ'U{ i,'111~'11fi'ru i,'l11~fl11b~CJ'U{ n-:um1:1.Jfl11b~CJ'U{ ~el/bbVl~'lfl11b~CJ'U{ fl11l(;lbb"'~ 
'\J " '\J 'IJ '\J 

tl1~ bil'U~"' U'UViflVl~.:Ji,'fel'U -:u1fli!m.h 1 tl1-H'm-:u11tl~tl~fl~1m1-:ui,'fel'l.JoW-:u11ru1m1:1.Jtlfll'i'el.:i brn~ 
'\J 

f'l11:l.JbVl:l.J1~(,'f:l.J'1Jel'lbb~'Ufl11~(;1 fl11b~CJ'U{ b ~elil1-ii'mi,'l'Uel bb 'U~ 1 t1t1-rut11.:i bbm '1J 1-H'b Vl:l..11~(,'f:l.J~-:U~ 1 m 'U 
'\J ' 

q II' I .ci V ..:::t 

f'lfll~l1111,'l~1flel'Ub 1CJ'Ubb"'~Vl"''lb 1CJ'U 

ITT~CJ 1rJli,'1{1.:i bb'IJ'l.Jl~ F111:1.Ji,'f1:1.J11tl 1'Um11-H'b VI~~"' 1 'Ufl11bbm -:uV1tluruV11v11.:i 
'\J ' v 

f'IW~l1111,'I~{ hm~1~CJ'W-:u11ru1 ~ fl~ru~~ bbi,'f(;l.:Jelel flfi.:im1:1.J i,'11:1.J11tl 1'Um11-H' b VI~~"' 1 "Um1 bbITT -:U'VI tl 
'\J ' 

u ruV11V11.:i F1ru~1111 "'~{ ~m Vl~~"''lJel.:itl'fl b~CJ'Ub~ CJ1num1 bbm-:uVJtlu ruV11V11.:1F1 w~1111"'~{~bn(;l-:u1 fl 
v ' v .-

fl111'u-if m,imb"'~tl1~ (,'f'IJ fl 11ru fl11b~CJ'Uif'lru~1111"' ~ { tl1~ fl el'IJ rJ11 CJm1:1.Jib~CJ1 nu Vl~~~uVJ fl~ 
ilm:l..I "'~1 bb"'~"'l.lu~vi1.:i., V11.:if'lru~1111"'~{ 11:1.Jfi.:im1:1.J{b~CJ1nufl11f'l1"U1ru1(;1CJ1i"'~1 m1:1.J{ 

'U I 'U '\J 'U 

b~ CJ1nu~'U~el'Um1~1bti"Um1V11.:if'lru~ 1111 "'~ { bb"'~ m 11 i'1 qi~ fl~ruV11.:i f'lru~1111 "'~{ ~ fl~ru~'llel.:i 
bb'IJ'Ul(;lblJ'Uoffel"'el'IJ"1!ti(;lb~CJ'U~elu -:ij1'U1'U 6 offel oU'el"'~ 12 f'l~bb'U'U zj.:if'l1elufl"':l.Jb;f elV11bb"'~~"'m1 

' 
b~CJ'U{~1:1.J~111.:i1bf'l11~~VI~ fli,'f~1~1rJ1"'{1.:i~'U -:u1 fl,r'U~1~ CJil 1 bb 'IJ'\.Jl\;1f'l11:1.Ji,'11:1.J11tl1 'U fl1111X 

'\J '\J '\J 

b VI~~"' 1 'Ufl11 bbITT -:U'VI tlu t:UV11Vl1'lf'l w ~ 1111 (,'!~ {mJ'U nel'Ub~CJ'Ubb"'~VI~ 'lb ~CJ'U bi,'l'U el m-:u 11tl~i.J~ fl~1 
' v 

m1-:Ui,'lel'Uf'l11:l..lb Vl:l..11~(,'f:l.J brn~ 1-H'off el bi,'l'Uel bb 'U~b ~eli.J1'utl1.:i bbtll 'll bb'11~.:iil1 bb 'IJ'l.Jl (;lf'l11:1.Ji,'f1m1tl 
' 

1'Ufl111-H'b VI~~"' 1 'U fl11bbm -:u'Vltlu ruV11V11.:i f'lru~1111"'~{riel'Ub~CJ'Ubb"'~V1~.:i b~CJ'U~1rJl-rum1bbm'1J1 tl1-H' 
' v ,, 

II .c:::i. O I .c!t !I !) 

~V11.:if'lru1~ -:u1'U1'U 3 Vl1'U m1-:Ui,'fel'l.Jm1:1.Jm.:i'llmb'UelV11 bb"'~f'l11:1.JbV1:1.J1~(,'f:1.J~1'Um~1'1Jel'l'llel 
'\J , ' 

f'l1m:1.J bb"'~ 1-H'off el bi,'l'Umb 'U~b ~:l.Jb~:l.J b~el~1~ CJ~1bti'Um1bbm 'lltlfot11.:i~1:1.Jf'l1 bb 'U~il1 bb~1~.:iil1 bb uu 
'\J ' • 

1(;1m1:1.Ji,'f1m1tl 1'Ufl111-H' b VI~~"' 1 "LI m1bbm -:uV1tluruV11V11.:i F1ru~1111"' ~{~.:i"'el.:iuuu 1 tl1 inutl'fl b~CJ'U 
' v 

i"Lil!uCJ:1.JPifl~1ll~ 2 m:1.J"l-dfl~:1.Jl'l1el~1.:i ~"'m11bf'l11~~f'lrum'Vl'1Jel.:1 bb uu1(;1 Vlu11 
' ' 

bb uu1(;lf'l11:1.J(,'f1:1.J11tl1'Um11-H'b VI~~"' 1 'Ufl11 bbm -:u'Vltlu ruV11V11.:i f'lru~1111"'~{ 
' v 

uuuriel'Ub~CJ'U ilm1:1.Jb~CJ.:ibll'U o.so ~1m1:1.JCJ1rnll'U 0.22 - o.73 bb"'~~1a1'U1-:u-:ij1bb'Urnll'U 
0.25 - 0.47 
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bb UUl~fl111J?l11J1'Hl 1'UnT:i1 ~b Vl\9lt:J '11 'U nT:i bbm '1V1EJU ru'V11V11..'l flUJ\91~1'1 \91{ , u 

uuuV!~..'lb~CJ'U iifl111Jb~CJ..'lbll'W o.78 r11fl11:uCJ1rnll'U 0.22 - o.75 bb'1~r11eJ'1'U1'1'11bb'Wrnll'W 
0.22 - 0.50 

"' .c::::.Ct.I cvdlAc:l.Voq Q.I I I I.I 

nT:i1 '1CJ fl1..'l'Ut:Jl'1CJ~1 b 'U'U nT:i?teJ'UVl ..'l n'1:u 'Vl~'1 eJ..'l bb'1 ~ n '1:umu fl:um CJ \9l'U beJ..'l 
'U " , , 

l~CJii~'U\9leJ'Un11~1b i1'W..'l1'U~..'ld 
"' 

5.1.2.3 oD'Ub\9l~CJ:Un11V1~'1eJ..'l 
" VclCt.1.c::il Qq .c::il I Ct.Id 

t:-.11'1t1lJn1';iV11b'U'UnTH\9l';iE.J:UnTmm.inTrnvi'1eJ..'l vi~'U 
'IJ 

1) ~~~ei~eJ1'1.nCJn1':i b..'lb~CJ'U~~'U51 :5'~Vll~?t~'WV14 b ~m.h~?t1m1'U '1Jeim1:u 
'IJ , 

~11J~eJ1'Wm1L11m1:5'~fi'1m11Jn1':ib~CJ'UTI~CJm~u1'Wm1 IMPROVE ~1:unum~Ul'Un11bbnUru'V11 
'IJ u 

b :a..'l?l~1..'l?l11fl1tJV1~'1eJ..'l1 if 
2) ~bb'1..'ll \9JfltJ1~?1..'lrl'IJeJ..'l m 11:5' CJ ~'U\9leJ'Um11 :5' CJ bb 'W1V11..'l m1:5'~ fi'1 m1:um1 , 

b~CJ'U~ bb'1~m1tJ1~biJ'Ut:J'1'1JeJ..'lm~u1'Um1:5'~fi'1m1:um1b~CJ'U~ 1~ti'u~u~V11111~ b~CJ'U bb'1~i11V1ti1 
'IJ 'IJ 'IJ 

n'1°:u ?111~ m1 b ~CJ 'U ~flru \91 ~1 ?t \91 i bb'1~m~1'u~ ~"1!eiu m 1?1 ei'U1'U11CJ1"111flru\91~1?1\91 {b ~m&i:u 
, 'IJ 'IJ 

off'Ul!uCJ1JPim~1ll~ 211..'l b~CJ'U~~'U51 
3) th~?t1'U'IJeJfl11:U~11J~eJ 1'Un11rl1Vl'U~\91111..'l?leJ'U bb'1~'1JeJU b'IJ\9lb i1'eiV11vrt~ 'U 

Cl! Cl.J V 11 I d II q tr 

m~umm1b1CJ'Wm1?tei'W ntJ'Vll'Vl'U1 n'1:U?!Trn m1b1CJ'U1flW\91 ~1'1\911 
, 'IJ 

IJq v 0 v 4 0 q ~ I.I v Qi, 

4) t:J1'1 CJV11Vl'U..'l?teJ'IJeJeJ'Uru1\91~1 b 'U'U m1m 1vi~ '1eJ~ bb'1 ~ bntJ'IJeJ:U'1'11 nu UJ"1\91 
'U , v 'U 

1viCJ1~CJ :uV111viCJ1~CJeiu'111"11u1ii ~~~eJ'1'U1CJm111..'l b~CJ'W~~'Uu1 ~~ti'mhu n..'l1'Ub'IJ\9l~'U~ 
, 'IJ 

" " ct V cf 0 CV cf V Ci cf ct. 

m1~m:fl1JuCJ:u~rn~1b'IJ\91 33 '11'Urn1'Uflru~m11Jm1m1~n~1'1J'U'W'U~1'U m~vi11..'l~n~1um1 ... 
5) t:J1:5'CJ:5'~ b\9l~CJ1J~eJ eitJ mw bb'1~beJn?t11~b~t11i!ei..'l ti'um1:5'~fi'1m11Jn1';j 

'IJ "' ' 

b~t1'Um1?tei'U'1°1V11'un'1°1Jvi'1ei~1~"'1..'l?tmnci1J , , 
~ '• 

5.1.2.4 'IJ'Unei'Um1vi~'1eJ..'l 
"' l.h::t. Ct.I O Clio I Ill.I .:::ii 

t:J1'1CJ~1b 'U'Um1nei'Um1V1~'1eJ..'l ~..'l'U 
'IJ 

1) ~l:5'CJ~1b i.1'Un11'1eJU neJ'U n11V1~'1eJ..'lfaCJ1 iJbb UUl~ fl111J?l11J11fl 1'Um11 ~ 
'IJ 

b'Vl\9lt:J'11'Um1bbm'1vi~uruV1Tvn..'lflru\91~1"\9linei'Ub~CJ'U ~m:5'CJ?1~1~~'U 1 -&'b1m 1 i11:u..'l 
' u 'IJ 

1 'W~'Ud~1:5' CJ'WUl 1fl~ bb 'U'U'IJeJ..'l bb uui' ~m1:u?t11J1w 1'Wm11 ~ b V!\91 t:J'11 'Um1 
'IJ ' 

bbm '1Vl tlu ruV11 vi1 ~fl ru\91~1" \91 { ri ei'Ub~ CJ'W'lleJ..'lu n b~ CJ'U n ci1Jvi~ '1eJ..'l bb'1 ~ nci1Jfl1Ufl1J hliitl'CJ'1°1 Fl ru 
u " 'I 'I QI 

vi1..'l?tf1&i~1~~u .05 tl''U~ei m1:uf'IJei..'ltl'm~CJ'Wnei'Ub~CJ'W 1l1iifl11:ubb\91 n~1..'ln'W 
'IJ 

"' 
5.1.2.5 off'U~1bi1'Un11V1~'1eJ..'l 

ITT :5' CJ 1~ ~1 bti'U m1vi~'1eJ..'l bb'1 ~ bnu11u11:uilei:u '1'1JeJ..'l nci1JV1~'1eJ..'l bb'1~ nci1Jm Ufl:U 
'U 'U .. " 'I 

nci:u'1~ 10 -B'11:u..'l l~CJii11CJ'1~b~CJ~~..'ld , 

1) t:J1 :5' CJ ~1bi1'Wn11 ?I eJ'UtJ n b ~ CJ'U n '1°1J ~1eid1..'l .ff ..'l ?teJ..'l n '1
1

:U\911:ubbt:J'Un11:5' ~ 
'IJ , , 

m1 b~CJ'U~~ b\9l~CJ:u 111~ ffVi1m1V1~'1 eJ..'l?f eJ'UtJnb~CJ'WvY..'l?t eJ..'l nci1J nci:u '1·~ 2 .ff 11:u~~ei~tJvi1"1 
'IJ ' ' 

bU'Unm 5 ~tJ~1"111:u.ff..'l~'U 10 off1l1J..'l himflb~CJ'U~ 1 llm1Pin~1 2558 

2) 1 'W1~V1-i1..'l m1b~CJ'Um1?tei'Wt:J1:5'mnu-llei:u'1'11n 1 rn1'U b ~eiPin~1~~mm1 
'IJ 'IJ 

m11Jmm1fl1'Um11~b'Vl\9lt:J'11'Wm1bbm'1vitluruV11vi1..'lflru\9lm?t\91{ , u 
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"' 
5.1.2.6 oD'U~1LU'Ufl11'Vl'1..:Jfl1'WIVJ'1el..:J 

V1'1..:i"il1 fl~~1L U'Ufl11'1el'Ul'l1:u~n1V1'UVJ 11l mL~'Ufl11~VJfl11L1t.1'Uf l'm.J 1 o LL~'U 
'U 

LL'11 ~1~ tJ 1-Htl'm1t.1'U~..:J '1el..:J-H'el..:Jvl1 LL '\J'\JlVJl'l11:U'11m1ti 1'Ufl111-H'L 'Vll'l~fl 1 'U fl11 LLm"il'Vl tli1ru'V11'Vl1..:J 
'U ' ., 

l'IWl'lf'11'11'li'Vl'1..:i L1t.1'U~~l~t.1'1f1..:i:fi''U bVJtl 1otlL1'11 1 -8'1 b:U..:J "il1fl,f 'U~l~ t.1'1111'l~LL 'U'U~lvi':i.111 Ll'l11~~ 
'U 'U ., 

'llel:i.1'1 
'U 

5.2 ~':itle.Jam':i1~a • 
m1i~m~el..:J ~'1'llel..:Jfl11~VJfl"ilfl11:U fl11 L1ti'UTIVJ tJ m~'\J1'U fl11 I MP ROVE ~1Wl'U fl'j~'IJ1'Ufl11 

'U 

LL nil ru'Vl1 L :U..:i '1{1..:i '1111'i~iJ~ell'l11:U'11:U1'rn 1'Ufl111-H' L 'Vll'l ~'11 'U fl11 LLm "il'Vl tli1 ill'Vl1'Vl1..:Jl'IWl'l f'11'11'li ., ' ., 
L~el..:J'1:U'IJ1i'lleJ..:JL'1'llt.1fln1'1..:i '11U~'1fl11i~ti vi'..:i.Q' 

' 
5.2.1 tl'm1ti'U~1vi'fom1~VJfl"ilfl11:Ufl11L1tJ'UTivWm~'\J1'Ufl11 IMPROVE ~1Wl'\Jfl1~'\J1'Ufl11 

'U 

LL nil ill'VI 1 L :U ..:J '1 { 1..:J '111 l'i iJ m 1:U'11:wl1ti1'Ufl111-H' L 'VI l'l ~ '11'Ufl11 LLm "ii 'Vl tltl ru 'Vl1'Vl 1..:J l'l ru l'l f'11 '1 l'l { ,, ' ., 
' 

'V1'1..:i L1ti'U'1..:Jfli1 rlel'UL1ti'U el~ 1..:iiJtl't.1 '11 f'i'ru'Vl1..:J '1ii&iVi1~vl'\J . 05 
'U ., 

5.2.2 tl'm1ti'U~1vi'-r'Ufl11~VJn"ilm1:um1L1t.1'UTIVJt.1m~'\J1'Um1 IMPROVE ~1:utl'\Jfl1~'\J1'Ufl11 ,, 
LL fi'ij ru 'VI 1L:a..:J'1f1..:i '1111'1 ij 1'111:U'11:ul1ti 1'Ufl111-H' L 'Vll'l ~ '11'Ufl11 LLm "ii 'Vl tli1ill'VI1'Vl1..:J l'l W l'l f'l 1 '11'1 { ., ' ., 

'VI '1..:i L ~tl 'U'1..:J fl i 1tl' fl L ~tl'U~1vi' f 'IJ fl 11:5' VJ fi "ii m1:u fl11 L ~ tl'U f LL '\J 'I.JU fl~ el~ 1..:J iJtl' mf 1f'i'ru'Vl1..:J '1 ii &i~ 
'U 'U ,, 

1~vl'IJ .05 

5.2.3 ~'1fl11U1~LlJ'Ul'n1:U~Wm 1"il 1 'Ufl11L1tJ'UTIVJtl m~'IJ1'Ufl11 IMPROVE ~1:Utl'Ufl1~'\J1'Ufl11 
" 

LLni1ru'Vl1 L :U..:i '1{ 1..:J'111rl L~el..:J '1:UU&i'llel..:J Lfl'lltl fl n 1 '1..:i 'lJ el..:Jtl' m1ti'U.ff 'Ul1'5ti:U Pl fl~1 tJ~ 2 vmi 1 tl'm1ti 'U ., 

iJl'l11:u~..:ivmhlVJt.111:uelt.1'1'U1~vi''l.Jmfl (X = 4.46, SD= 0.49) 
" 

5.3 eiiltl':i1ae.Ja 

fl11 ~VJ fl"il fl11:U fl 11L1ti'UfbVJ tJ m~'\J 1'U fl11 IM PROVE ~1:U tl'\J fl1~'\J1'U fl 11LLntlru'VI1 
'U ., 

L ~..:J'1{1..:i'111r1~i'.i~ell'n1:U'11:U11t11'Ufl111-H'L 'Vll'l ~" 1 'Ufl11LLm"il'Vltli1ru'Vl1'Vl1..:J l'IWl'lf'11'11'11 L~el..:J '1:UU&i 

,, .., .. 
VJ..:J'U 

' ,, 

5.3.1 tl'm1ti'U~1vi'fom1~VJ fl"il fl11:Ufl11L1ti'UTIVJ tlfl1~'\J1'Ufl11 IMPROVE ~1:Utl'\Jfl1~'\J1'Ufl11 
'U 

u.ni1rum L ~..:i'1f 1..:i'111r1 iim1:w'11m1ti 1'Um11-H L 'Vll'l~" 1 'Ufl11LLm"il'Vltli1ruV11'Vl1..:il'l rul'lf'11'1 l'li'1..:i~'U 
v " eJ 'U 

el~1..:ii'.itl't.1'1'1f'i'ru'Vl1..:i'1ii&i~1~vi''IJ . 05 ~..:i-d'm "ii L llm Y411~fl11~VJfl"il m1:u fl11L~tl'UTIVJ tJ m~'IJ1'Ufl11 
,, 'U 

IMPROVE ~1wfom~'IJ1'Ufl11LLni1 ruV11L:a..:i'1f1..:i'111r1 ~~1~t.1'1f1..:i~'U L ll'UL ll'U15'1el'U~L ii''LI1-H' 
., 'U 

ti fl L~tl'U '1{1..:i 1'111:U{ LL'1~i!11'111:U-ri \J1 otl vl1 tJ l'l'ULel ..:J bVJ tJ eJ1~tJ1'11 m:u~ L i!'U m 1{~ VJ L i!'U fl11'1f 1..:J 
" 'U " 

1'111:U{~ 1'U fl11 L1 tl'U {~1:u tl'U L i!'U fl11'1f 1..:ii6fl11~'Vl'11 fl'Vf '11 tJ 1iL'Vll'l~"1 'U n11 L~ el ni6n11 ,, ,, ' 
~L'Vl:U1~'1:u U.'1~ Lii''Ufl11m1"il'1el'Uiel~VJY4'11VJ'Vl1..:J m1L1t.1mL'1~m11-H'iel:umJel'U fl'1rn ~el 1-H'tl'm1t.1'U 

'U 

'Vl11'1.Jiel~ VJY4'11VJ LL'1~~.,:i~i;i'el..:iu-r'IJU1..:J LLm 'lJ ~..:J ~'11-H'tl' m~tl'U flci:U'VlVJ'1el..:Ji'.il'n1:U'11:w11t11'Um11-H' 
' ' 

L 'Vll'l ~ "1'LIfl11 u.m "il'Vl tli1ru'Vf1'Vl1..:i l'l rul'l f'l 1 '11'1 {~~:ff 'LI zj ..:i '1 el VJ l'l '1 el..:J n'\J~fl fl 111 ~ ti'llel..:J Brach a ' ,, 

Kramarski, Zemira R. Mevarech and Adiva Lieberman (2001) ~v11m1i:ilm~m ~'1'lleMfl11 
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;ij vi rhm11llfl1'H~CJ'l.Jnvi CJ 1 -if m1!J flfl11{fivi~1 CJ m:::U1'1.Jfl11 IMPROVE ~iJ~Bfl11lJG'l1ll11t11 'l.J fl11 
'U 'U 

1 '!X LVl{;li:.J~Vl1\lflW{;lf'11G'l{;l{ (:.J~fl11l;ij'CJ~Ul1 tl'm~CJ'l.J~ L~CJ'l.J 1viCJ m1!1 fl fl11~fivi~1CJ m:::U1'1.Jfl11 
' 'U 

IMPROVE ilm1lJG'l1lJ11t:l 1 '1.Jfl111 '1XL Vf{;li:.J~G'l\I fll1UflL~CJ'l.J~L~CJ'l.JLLUUUfl~ 
' 'U 

5.3.2 tl'm~CJ'l.J~1~tum1..ij'vif1-:um1lJfl11L~CJ'l.JnviCJm:::u1'1.Jfl11 IMPROVE ~1wi'um:::u1'1.Jfl11 
'U 

LLtlUtuVl1 L ~..:i ?1{1..:i ?111fi' iJm1lJG'l1m 1t11 'l.J fl111'tXLVf{;li:.J~1 'l.J fl11 LLm '1Vltlu tuVl1Vl1\lflW{;lf'11G'l{;l{ 
u ' u 

VI ~\IL ~CJ'l.J ?I \I fl l 1 U fl L ~ CJ'l.J ~1~ tu fl 11 ;ij' vi tl '1 fl11lJ fl11L ~CJ '1.J ~LL UUU fl~ B ci 1\1iJ'!J'CJGi1fltuVl1\1 G'I i)~ ~ 
'U 'U u 

1:::~u .05 ~Lll'UL-d'l.JiiL ~11d1m1..ij'vif1-:um1lJfl11L~CJ'l.JnviCJ m:::U1'1.Jfl11 IMPROVE ~llJtlU 
'U 

m:::Ul'l.J fl11 LLtlU tuVl1 L ~\I ?1{1..:i ?111fi' iJ fl111-iffl1t:l1lJ~ L tJ'l.J m1{fi vim -if rh num 1llfivi 'lJB\l iJ fl L~CJ'l.J 
u 'U 

1'l.Jfl111 'IXL Vf{;li:.J~Gi1V1'~\J L~ B fl 1 i16~ L Vim :::G'llJ 1 'l.Jfl11LLm '1'VltliJ tuVl1'Vl1\I flW{;lf'11G'l{;l{ ~..:ici..:ii:.J~ 1 '!X 
' u 

tl'fl L~CJ'l.Ji!m1lJ?11lJ11t:l 1 'l.J m11 'IXL Vf{;li:.J~ 1 'l.Jfl11LLm -:u'VltliJruV11V11..:i flW{;lf'11G'l{;l{~~fl11m1lJ~L~CJ'l.J 
' u ' 

LLUU'Ufl~ zj\1'1eJV'lrl~eJ\ltlUfl11l;ijtl'lJB\I Zemira R. Mevarech and Shimon Fridkin (2006) ~v\'1 
m11..ijt1 L~eJ\I i:.J~'lleJ\lfl11..ij'vifi-:um1llfl11L~CJ'l.J~flru{;lf'11?1{;]TIviCJ1 -if m1!Jfl m1{fivi~1 CJ16 IMPROVE 

'U 'U 

~iJ~Bfl11lJ{'V11\lflW{;lf'11G'l{;l{LL~:::fl11lJG'l1lJ11t:l 1 '1.Jfl111 '1XL Vf{;li:.J~Vl1\lflW{;l f'11G'l{;l{ i:.J~fl11l ;ij'CJ~ 'IXL-M'l.J 
'U ' 

11tl'fl L~CJ'l.J~L~CJ'l.J~l t1m:::u1'1.J m1 IMPROVE ilm 1lJ{'V11\lfl W{;l f'11?1 {;]{LL~ :::m 1lJ?11m1t:l 1 'l.J fl111 '!X 
'U 

L Vf{;l(:.J~'V11\lflW{;lf'11G'l{;l{G'l..:i fll1UflL~CJ'l.J~L~tl'l.JLL uutl fl~ fl11l;ijtl fl~\liiLLG'lvi\11 'IXL-M'l.Jt:1..:i fl11 L tl~ CJ'l.JLL tl~..:i 
' 'U 

fl11lJG'l1lJ11t:l 1 '1.Jfl111 '1XL VI{;] i:.J~'V11\I flW{;l f'11G'l{;l {'lJeJ\ltl'fl L ~CJ'l.J 1 'Ul'V1CJ1~ tlfl1CJ1~ m 11 -if1Gfl11'1B'l.J fl11 
' 

{fivi zj\1\11'1.Jl;ijtlcil'l.J 1 V1ru:i.l..:iL t'.i'mu~1:::m11 im:::U1'1.Jfl111MPROVE ti'utl'm~CJ'l.J 1 'l.J1:::~U~5tllJ~fl~1 
'U u' 
Lrn:::G'!Bvifl~B\ltl'ULL 'l.J1fivi'lleJ\I Burton (1985) ~fl~1111 m11 '!Xtl'm~t1'1.Jfl'l.J~Um1lJ{~1tJ{;l'l.JLB\I LU'l.J 

'U 

16m 1?1tl'u G'l'l.J'l.J1 '!Xtl' fl L~t1miivim1ll L off 11-:u LL~::: '11~ ..:i~ L~ti'l.J1~'1.J1'1.J ?11m 1t:1Ll11 tltl1::: ti mi1 otll 'l.J 
' ' 

G'lt:l1'1.Jfl11W1Vlll1~ 

5.3.3 ir m~t1'1.Ji!fl11lJYi..:i~B h 1 'l.Jfl11L~ti'l.J{1vi t1Hfn-:u m1ll fl11L~t1'1.J{lvi t1 m:::u1'1.J fl11 
'U 'U 

IMPROVE ~1lJnum:::U1'1.Jfl11LLtlUqJV11L~\IG'l{1..:i?111fi' L~tl\I G'llJU~'lleJ\IL~'lltlflfl1~\I ~'l.J~5tlll~fl~1 
ti~ 2 ~u11tl'm~t1'1.Ji!m1lJVi\l~B h 1viti11lJBtJL 'l.J1:::~umfl a'l.JiiL U'l.Ji:.J~ ~UL ~tl\llJ1fl'11 flfl11..ijvi 

'U 

n-:u fl11llfl11L~tl'l.JnviCJ m:::U1'1.Jfl11 IM PROVE ~lll nu m:::U1'1.Jfl11 LLniJ tuVl1 L~\1?1{1..:i?111fi' 
'U u 

ii~ m~ru::: LL{;] fl~1\l '11 fl'IXeJ..:i L~tl'l.J511lJV11 ~BU'VlU 1Vl'lltl\I fl1LL~ :::tl'fl L~tl'l.J ,r fl L~tl'l.J 1~vl1\l 1'U 1:::V1l 1\I 
'U 

fl~lltl'm~t1'1.J~ii1:::~um1lJ'11lJ11mL{;lfl~ 1..:i n'l.J 1~LL?1vi..:im1llfivi L-M'l.J ri11lJ~'l.J h 1 'l.Jm1fivi fl11{;leJU 
' 

5.4 eU'ilLaUilLLUZ 

5.4.1 'limaumtu::1um-ail1~.rnm-a1~vhJ1"li 

5.4.1.1 ~G'IB'l.Jfl11~fl~1.ff 'l.J{;]B'l.Jfl11..ij'vif1-:um1llfl11L~tl'l.Jnviti m:::U1'1.Jfl11 IMPROVE 
'U 'U 

~llJ nu fl 1:::Ul'l.Jfl 11 LLtlU tuVl1 L ~ \1?1{1..:J G'l11fl1 '!Xoff vi L '1'1.J L ~ eJti 11tlcifl11€1€1 fl LL UU tl'1 fl11lJ fl11 L~ tl'l.J{ 
u 'U 'U 

~ L VllJ 1::: ?Ill tlUtJ flL ~CJ 'I.JU.~::: L VllJ 1::: ?I lJ tl'UL 'if BVI 1~ G'I B'l.J L fl B 1lXfl11 :5' vi tl'1fl11lJfl11 L ~tl'l.J { Lfl vi 
'U 

tl1:::~'V16m~mfl~'l.J 
5.4.1.2 1 'l.Jfl11..ij'vi tl'1 fl11lJfl11L~tJ'l.J{fl1fl11U B'l.J fl~U 1 'l.Joff B~ vi~~1 vi fi'uiJ fl L~ tJ'l.Jvl'l.JVi 

'U 'U 

L ~B 1-Htl'm~ti'l.Jtl'11tltltutl1\ILLm'lJ1'1.J~\l~{;l'l.JLB\I El\IUfl~~B\I LL~:::Loff 1 hL 'if BVl1~L~tl'l.J-a'viL'1'1.J~'l.J 
' 
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5.4.2 'limiil'LleHb'Llz1'um'51~tifl~-:i~eihl 
5.4.2.1 fl1':iU1 Lb 'Uli.J~,j'~ n"'il m·n..1 flTH~EJ'Ui"tviEJ m~U1'Ufl1':i IMPROVE ~llltlU 

fl':i~U1'Ufl1':ibbrlU ruvn b :a-:i?l~1..:J?l':i':ifl1 Uvl1~1 nu fl~ll~l B~1..:J~'U b ~B\9111 \J?IBU'l.J':i~~Vl5.fl1~"lJB..:J 
v ' 

m1ii?11m1ti 1'Um11'1-1bVll'Ji;.Ji;i1'Um1bbnh'Vl6uruV11'Vl1-:i fl rul'J 1'11 ?ll'lfl 'Ub~a-:i ?liiiJ~"lJa-:i bi;'l"lJEJ n n1 ~-:i 
' v 

':i1ii.Jf-:iPin~1V(flJ'U1fl11"lJa-:if111ii?11ii11f11 'W fl111'1-1bVl\9li;.J~1 'W fl11bbm \!Vl ~u ruV11'Vl1-:if1ru\911'11?11'li 
' v 

5.4.2.2 fl11ii fl11~ fl~1~'1J'U 1 fl11vl fl~~ m~u l'U fl11Vl1..:J fl rul'll'11 ?l\9l i"lla-:ii.J fl b ~ E.l'U 

~'U~5EJllPifl~1U~ 2 ~hi'-ru n11:5'vi n\J fl11llfl11b~E.l'Unvi EJ1im~U1'Ufl11 IMPROVE ~llltlU 
" 

m~Ul'U fl1':i bbflU q)Vl1 b :a-:i?1-r1-:i ?111ri1 'U-d1-:i rlB'Ub~ E.l'U 1~Vl11-:i b~E.l'U bbi;'l ~VI~,:) b~ E.l'U b ~a 1 '1-1 b-M'U 



.-
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...... 
n1~Vl11'l~n~15n11. CV1~niffl,LLnun~1~n1-:iAnti1,ju.Wu;J1u 'Vfv1of1n111f 2551. 

u ~ • 

m.:i L'Vl'Vl1l'Vl1'Ul'11: "1!1l'U1l'1V1mrum1Ln'l:tmLL i1.:i'lh:::L vtP11 m.1, 2551. , , , 
fl1J'1 Vi'Vl tl ~a~ l?l. n1lA fl't!t1 L 'lfiau L ViatJfl1111a1111l'1 L 'Un1lfifl L ;f .:iL 1/l\;l~f;IUa:fl1111a1111l'1 • 

tumlfiflunilru1111'tlei.:itl'm'iau'5uth:'111An't!t1tl~ 6 vi'l~i't1ml'tlnm:u1uml ., 
~mrnunumlavutJnfi. ivtmu'Vl'UB'lfhuru11'11P11'1Vl111V11uruiit'l: "'ilW1'1.:imru 

u u 'I 'I 

1J'Vl1l'VlC.11~C.l, 2544. 

man til'111"'iJ11tl. n1l'11La'UvlULLtJt1nlilml11.U~ma1l~L~n'Vllv.Umi L~v.:i ~.:ILL 1fl~v11Lrlei , u 
... . 

a.:iLa~11mlunilru1111L;f.:ia~1.:ialltl'tlv.:i'l1m'iau-H'utJl:'111An-~1\JVi 5. ivtmu'Vl'UB ., 

'l.firuru11'11P11'11'111J'Vl1UWiil'l: "'ilW1'1'lfldtU1J'Vl1l'VlC.11~C.l, 2548. 
v ILi 'I 'I 

"'il1.:i f'l1Yl.:iPi. ~a'tlei.:imlt.Una15L11\;11flvfl.U-H'u ~ij~eifl1111a1111l'1L'Un1lLLmlil'Vlailqi1111 
... . 

flW\;JA1a\;l{'tlei.:1'11m'iau -Hui!irn11fln't!t1tlVi 2. ivtmu'Vl'UB'l.firuru1!'11P11'1m 
"'"' , 

Cl.I .c:i. ' .c:a. Q.I 

1J'Vl1'\JW6fll'l: "'ilW1'1'lfldW1J'V111'VlC.11'1C.l, 2542. , 
-=:.. v 4' QI Cit. .c:::t llClll II <Clio Cit. Cit. QI 

11::: '1"'il'U'Vl1. ~a'tlv.:ln1llilftfllilflll11n1lL ltl'Ul'VI L 'U'Unl:tJ1'U n1lfl flL "If .:IL11\;11flv fl'U"lf'U 
u 

~ij~ ei f11111a1111l'1 t 'Un1lLLnil ru1111flru~ A1a~{ fl1111~l:111i1 n t 'Un1l~fifl LLa:ml ., . u 

thnu~uLei.:ilumlL°iau 'tlv.:i'11m'iauiui1irn11fln't!t1u~ 5. ivtC.11U'Vl'WB'\.J~i;yi;y1 
fl11~fl'l:t11l'Vl1UWiil'l: 11V11ivtm~ CJP1~'Ul'l~'Uvt1ib~, 2554. 

iJ .ci Q, 0 Q.I .c:a. ' .c:i. Ill.I ' 

1'11J'Vl1i"l1. ~llflti:1'Vla1. fld'lb'Vli"l1J'Vl1'Ul'11 : '11'Ufli"l1J'Vl1J'Vl11'VlC.11'1C.16dd1JP11'11'11, 2534. , , 
.c:i..Qf.c:i. a.IQ.I' I Cit. Q,/I/ fUC\11 

L "'il1'1J LnC.11Vlu11. fl1111a11'W'Ufi"l:11111.:i'W q~nll1ln1lav'U'tlv.:ifl~~111mlltl~'tlv.:iun L lti'U 

LLa:fl1111~l:111i1 n L 'UL11~1flvfl.UoH'U ntlfl1111 a1111l'1 L 'Un1lLLnilru1111'Vl1.:I ., 
flW\;Jfl1a\;l{'tlei.:itl'm'iauiuiJ5a11An't!t1tl~ 4. ivtmu'Vl'UB'\.J~ruru1!'11P11'1!'11 

"'"' , 
11muruiil'l: "'ilW1'1'lfldtU1l'Vl1l'VlC.11~CJ, 2539. 

' 
aa'Utl111. ""'iJ1nG111:::LLG1:::111t'l1'11'Um1L~CJ'U~ n~11'111::: m1L~CJ'W11'1rut'IP11'1Vln 'U 

d.9 '\J 'I 'U 

"' "' ' Q.I d CV di! O.J di! CV I V .::::ii 

'Vl'1fl'11'11fl11Plfl'l:t1"1J'U'Vl'U'11'U i"l'Vl6Plf1d1'11 2544 L1e:Mfl1111?l '1fl11"'ill?lfl11L 1C.l'Ufl11'1eJ'U 
'U d.!I 'I '\J 

1'W.ffm~CJ'W", 1'W 'IJl:111at1'Vlf11111111i;rnn1lLLaa:LL'U1'Vl1.:ln1l~fln1lL'iau~n~11a1l: 
u • 

q II ..:::. ' c:::i. .c:t. tf 

fl1lLltl'Ulfln.l~f11a~l. 'U.50-51. fld'lL'Vli"l1J'Vl1'Ul'11: '\Ji"l6fl11i"l1J'Vl, 254 7. u , 

f;ll'1 0111 lri"lltl LL'1:::P1-r'Utl ~1~'1"11. ~\;11'Vla1~1ltJ. m.:iLvt'Vl11V11'U1'11: Vi'VlCJ1'1vt5, 2541. , , , 
ViPl'U1 LL"1J1J1JW. 1'Vlti1n1l~1'Un1lfifl. fld'lb'Vl'Vl1J'Vl1'Ul'11: '1tl1U'U~~'U11'1W.fl1i"ll"1!1fl11, 2542. , , 

... "' ' 
uru"1!11 P1~'1:::ml?l. n1l11[m\jei.:i~u. ~11vil'l-r.:iVi 7. m.:iLvt'Vl1l'V11'Wl'11: '1i~C.11'11'1'W, 2545. 

'I u 'I 'I 

'IJW"1~fl1 'Vl'l~~111ru. n1l~~u1in't!t:lumlLLmlil'Vlailru1111flru~A1a\;l~'tlv.:itl'm'iauiu , ., 

Ul:'111An't!t1tl~ 4 1flal<tiL'Vlfl.Ufl Lfl ~rnda~ ~ LLVa. 1vtCJ1U'Vl'UB'lfityi;y1 
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2546. 
• v ' 

a I .iCllo II ' 'q .,, 't 11 .c:::i. If v c::i 
u1~'111 :u1~1n~ ru m.J'Vlncn. fl1111flfla';i1.:1a';i';ifl: vna1';i';ifl'Vl'W9/J'U1b'1. V'l:UV'lfl'l'l'Vl 3. 

' ' 
m.:ib'V1V'l:U'Vl1'Ufl1: Lfl1..:im11'i'Tn flru~fl1!111'11'l'i \IW1~.:imru:um1'Vlcn~v, 2537. 

' ' ' 
Q lq " ~ 11.!"1 .Q ' .,, Q,/ .Q 0 Q,/ Cl 
u1"111 b 'U11 bCJ'U~~. "n1';iLLn"Uqj'Vl1'Vl1.:lflWf!fl1afl';i" n1';i'W9/J'U1'Vlnti::n1';iflflfl1'U1W'llv.:i'U m ';itl'U 

';i:;fltJ'lh::ri11ff n"M1. m.:i L'VlV'llJ'Vl1'Ufl1: l Hri:u.W\lw1~..:imru:um1'Vlm~CJ, 2538. 
' ' 

~"1J1ru m b V'l"lf 1'1.:i"ll. t:..ia'llv.:im';i,J flthJn';i';i11n1';iL~au-jflrilfl fl1a'1flflab oH';iULb tJ'l..Jn1';iL'iau 
'U 'U 

m';iavu SE i111ntJ fi1m11tla1mtlfl~ij~vfl1111a1111';iri 1 um';iL oML 'Vl\Jlt:..i a • 
V11.:iflril'1fl1af!{ua::f11111a1111';iflL'Un1';iflflvEh.:iij1'11';iruru1ru'!lv.:i'll'nL'iau ., 
.UuJ15a11ffnti1tJ~ 2. 1'VlcniiV'lu5tl~ruru1fl11111'1\911:uV11'\Jrusn\91: \IW1~.:imru 

u QI , 'I 

:U'V11l'V1CJ1~CJ, 2557. 

:u ru"f11 ~~'YD!]. t:..ia'llv.:im ';iL oHL 'VlflUfl~.:im1li:Wn L 'Un1';iL'iau L 'Un1';iL'iaum';iavuflril'1f11a'1{ 

~iifiv f11111a1111';iri 1um';iLLnL'1'Vlail ruV11flril '1fl1a'1{'1lv.:i'l1 m'iau.Uut11::ri11f1 m~nu~ 2 • ., 
1'VlmiiV'lu5tl~ruru1fl11111'1\911:UV11'\Jrusn\91: \IW1~.:imru:uV111'Vlcn«v, 2549. u u , , 

lv5u iai'u'1UCJ'Vln. 11utiml11-Wut5. m.:ib'VlV'l:UV11ufl1: \IW1~.:imru:uV111'Vlcn~v. 2530. 
'I • 'I 'I 

l~\9111 bb'1..:J-a'CJ. n1';iU~ltln1';iL~t1'Uf~Lil'U~L~El'ULU'U~1flqJ~q'1 LL'U1'V11.:i.ijn1';itl~u~. 
f11'1b'VlV'l:U'Vl1'Ufl1: fl1'1.f11~1~V'l~11, 2543. 

' '' 
1-ffv V'l1ru"1J~'11CJ. avumh.:i h1l1L~mri.:i L'1'VIBUqJV11flril'1fl1a\11{ n1.:i L'VlV'l:U'Vl1'Ufl1: 

~<n!'U1flill.fl1V'll"lf1f11) '11ti'~, 2546. 
' 

111P1mui;l 1u~v111~u'Vl{. t:..ia'llv.:in1';iLoH';itlLL'l..JtJn1';iavu\11111V1q"Mna111Ln~a1'1lv.:1La~HuLtJv{n 
~ 'U ~ 

1u1111mi11a11.:1La'i11tl';i::atJn1';iru;i1~~ijfivfl1111a1111';iriLun1';iflf!LLnilruV11v~1.:i . ., 
a11.:ia-a-a~LLa::t:..iaa11qV1~V11.:in1-aL'iau. 1'Vlv1iiV'lu6tl~qiqi1fl11111'1\911:uV11tl'rusn\91: 

' ~ ., 
\IW1~..:imru:uV111'VlCJ1~CJ, 2543. 
' 

111P11'111l1 '1~n"!.I n1uuv'i. m-ai91.1u1fl1111a1111';ifl L 'Un1';iLLnil ruV11L ~.:ia11.:ia-a-af1'll v.:i'll'm'iau ., 

.Uut1-a::ri11Anti1tl~ 4 Lf!a 1 -H'n';i::tJ1um-aLLnilqiV11 L ~.:ia-j1.:ia-a';i~~111LL u1fifl'llv.:i 

'Vlv{LL ';j'lJflf. 1'VlmiiV'lu5tl~ruru1fl11111'1\911:uV11iJrusn\91: \IW1~..:imru:uV111'Vlcn~v, 2540. 
v QI 'I 'I 

11ifl~n~ru R)"flfl'I. Na'IJv.:ln1';i;i'f)n'1m';i11n1';iL~EJ'U1flril\Jlfl1a'1flflaL-H'15 IMPROVE LLa:;m';i 
' ' 'U 

L;iauuu~nm-aL'iau1~iifivfl11111'Vl1.:iflril\Jlfl1a~{LLa::fl1111a1111';iriLum-aL~v111:a.:i 
'U 'U 

V11.:iflrilflfl1ai;i{'!lv.:i'll'm'iau.UuJ15a11Anti1tJ~ 2. 1'VlmiiV'lu5tl~ruru1fl1!111'1m 
"'"' ' 

:um'\Jrusn\91: \IW1~..:imru:uV111'Vlcn~v. 2557. , 
'1:1.J~ \91{ 'Vl~V'l~ atl1~ 1:uv. t:..ia'llv.:ln1';iL oH';itl LL '1..J'l..JL yjvoW9/J'U1L11\111flvflUi'U~ijfim11mflvflUi'U 

'U 

LLa::a11qV1'5t:..iaV11.:1m';iL~t1'U'llv.:ium~au.ffu,h::ri11ffnti1tJ~ 6. i'Vlv1iiV'lu6tl~qiqi1 
fl11111'1\911:uV11'\Jrusn\91: \IW1~.:imru:uV11i'Vlm~v, 2540. 

' ' 
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?111UeJ.:J L 'W61!1b1\ltl. n1'a'l11Lit'Uv'atlLL'l.J'Un1'H~tl'l.Jn1'rnv'U'U'UL 1u 1flt1L-tim'a~fln1'aL~tl'U~LL 'U'U 
v v 

auaeirnvJeim'aLLnilru'Vl1L;i.:Ja~1.:Ja'a'afl a1V1~'1.Jilai;imruru1urusiii;i a1"l111"1f1 ., ., ., 
1V1t11fl1ai;i{mv111-w LL6l::L 'Vlfl 1 'U fau '1W161.:Jmnh..1V111V1 v1iYv. 1'Vl CJ 1il"W'W5tJ1ru ru1 

• u u 

Cl.I oc::t. ' .r::::i.. v 
F11f'11Ml111'V11'UW'11'1: \IW1i;Mn1W11'Vl11'VltJ1~CJ, 2549. . ' ... . 

?tmvi61! urutJ1~in,;. n1'aoW9Al'U1Ant1111-wV11.:JflWi;Jf11ai;i{1.1ei.:Jtl'm~t1'U'Tf'Ui!iit111An-ii1tJVi 1 
' u 

1flt1L-tin1'aL~tl'ULL'U'Ui111ijv. l'VltJ1il't'l'U5tJ1qiqi1m1Pimn~'l:t~UWsn1'1: 11'Vl1l'VltJ1i;rCJ 

f'l~'Wl"l1'U'V11lh~, 2540. . 
q QI .c:I 4 I Q .c:;1 .q ' 

?111 CJ f'1 61!Vi11.:Jl"l~. n1'a'W911'U1n'a::'U1'U n1'aL ltl'Un1'aitv'UL'Wvit.:JLit'a11N6ln1lL ltl'U'Vl1.:Jfl Wi;Jf'11iti;J'a 

LL6l::fl1111i;J'a::'Vltl'n L'Un1'a~flfl. l'VlCJ1il'V'l'U5tJ1ruru1mf'11?11'1111'Vl1UWsnl'l : \IW1~.:J mru 
'U " " 'I 'I 

11V11l'VltJ1i;rCJ, 2545. 
< v ' 

?111f'i'n&l il1mm111utl. L'VlflUfln1'ail.:JLit~11fl1111flflit~1.:Jit'a'afl. ~11.W1"11'.:iV1 3. 
" 

f11.:JL'Vl'V'l11Vl1'Ul"l1: 1'VlCJl~'W1'V'l1il61!, 2537. 
' 

?111.:i ?1vi1 tJ1'U?t n~. m'atl1La'Uei'atl LL uum'aL~t1'U~m::u1'U m'aLLnilruV11 L ;i.:Ja~1.:Ja'a'af'i 
'I 'I 'U 'U QI 

LL uui111ijei L 'U v.:JAnl'U'UB'lJLi;Jv{L ui;i. l'Vl CJ TU'V'l'U6tJ1ru ru11"111"11?11'1111vnu ru~ l'1: 
u u ' 

\IW1~.:imru11V11l'VlCJ1i;rCJ, 2545. 
' 

~1'W1 Vi'V'l~l"l.:i. n1'aLLnilruV11flrui;if11ai;i{ m.:iL'Vl'V'l11'Vl1'Ul"l1: 1"11?1m~1viY1~11, 2544. 
QI .. , 'I 

"'ti' ru ru1 ?t'l.l?trn CJ. N6lm'a1-tim::u1'Um'aLLnilruV11i;i111LL 'U1Afl"llv.:J l-w616lt11i111nrnLN'Uil1.:J'atl 
'I fU " 'I QI 'U 

L'W"lf'aLL61::1111i.:J~~ij,jvL'1i;Jfl~LL6l::N61~11n'Vl~L'Un1'aLLnL'1'VIVUru'V11V11.:Jf1Wflf'11ai;i{: • 01 ., 

n'aruAn-tt1tl'm~t1'U'5'Ui!iit111fin-tt1tJ~ 3. l'VlCJ1ilYl'U5tl1qiqi11"Vlmf'11?1m11V11urusnl'l: 

11V111'Vl mi;r CJe:J'U~ 1161!u1ii, 2556. 
' 

q ' 0 ' Q ., ' .:::. ' ?11'V1CJ 11~1"11. n6lt1'Vllin1'aitv'Uflflit'a1.:Ja'a'afl. m.:iL'Vl'V'l11'Vl1'Ul"l1: il1'V'l'V'l11'W, 2547. 
'I \J ' 'I 

'1 m'IJ'W~.:i Li.'1~~ m 1'1 eJ'Wl'Vl CJ1f'11'11'1-foma VJri 1 u fav. Lv na1'ath::nvu 'VliYnafl'an1'aA ni;1 v ...... 
DI 4 Q.J 14 DI .c:I II 1 .c:1 II ..:::::ri. t 

'tl'IJVflHi1'1J 'W'Vl5ftn'a1"1f 2544 fl11'1 n1'a'1fl n1'aL ltl'U'an6111a1'a::n1'aL 'atl'U'aflWi;Jfl1itfl l. 
d.!I ' 'U 'U ' v 

tf ll.I I oc::t. I.I V CLI If 

f11.:JL'Vl'V'l11'Vl1'UF11: tl.:Jl"lfl111'Ui.'1.:Ji.'1'Ul"l1LL~~'V'li.'1ViilW'1, 2544. 
' ' DI Q t q .c:i. f' 

____ . 'Vln'tt::/n'a::'U1'Um'a'Vl1.:Jflrui;Jfl1itfl'a. n1.:iL'Vl'V'l1IV11'Ul"l1: ?I L\11qJ fl11'V'l11'W, 2551. 

tl~?l11 61!11~'\J. n1'aoW911'U1n'a::'U1'Un1lL~tl'Un1'aitv'Ulflt1'J'aW1n1'a'Vlq'tt~n1~oW911'U1fl1111Li1L\I 
<>o ' g 111 .,j <>o II 

'V11.:Jf1Wi;Jfl1itfl'a n1ll;lvit1'a LL6l::n1'a 'VIL'Vlflr.:.J61 L'WVLit'a11it'a1.:Jit11'a'atlll1'W'Vl1.:J • 
flWi;Jfl1ai;i{1.1ei.:Jtl'nL~a'Ui!iit111An'tt1fleJ'U~'U. l'VlCJ1i!Y1'U5tJ1qiqi11"11f'11'11'11~"1:t~ 

Q..I Cito ' Qo Cl.I 

'UW'11'1: \IW1~.:Jfl'HU11'Vl11'VltJ1~CJ, 2550. 
' 

elll'V'l'j" lJ11"l'Utl.:J. "m111L-ih hL :a.:i11 b'U'1f'ltl: \IV! L U'W'l.ltl.:J.:J1'Ui.'1tl'Ul"lrul'lf'11'11'1{"' L 'U tl'a::11161 
' 

QI QI c;I If I .c:I II .q ' 

'U'Vlfl 1111'V161 n n1'aLL61::LL'U1'Vl1.:Jn1 l'1 fl n1lL 'atl'U'an 6111it1'a:: n1 lL 'atl'U lfl rui;i fl1it \;I l. 
v • v 

.. .. < 
n1.:JL'Vl'V'l11'V11'Ul"l1: 'U'V'llifl11'V'l11'V'l, 2547. 

' 
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e!l.Jl"J1 l11fllJtl.:J. ~n«tt:;LL~:;n1:;u1un11vt1~flW'1fl1fl'1i: n11Wi.IU1L vJ'1wflJu1n11. 
,, ' 

.c::i. d' v ..:::ii 0 v q d' t d' .c::i. QJ 
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QJ Cito d' .c::i. CV 

l.l'V11'1.JUJ"1l'l: ~W1'1'lfl1UJl.l'Vl11'Vltl1'1tl, 2552. 

eJi'U'Uvl m ~'l.JeJ fl 1 'Vl. f11111-W.:i-wei L~'Uv.:itl'n An"tt11't11V1'Vl1~vlijfieim~~ n1"t11;i-wvi'Vl1~1u'Vlu1EJ 
~ntl'nftn"tt11't11vi'Vl1~ ~.:i'Vl1flan~'IJfl~ tlm~fln"tt1 2542. m1fi'"UF1i'1~'11~'\.J~ruru1 

u u 

m1flin~1l.lV11u ru;il'l: l.l'Vl1l'Vl m~ til.l'V11'111fl1l.l, 2543. 

Anderson, B.F. Cognitive psychology: the study of knowing, learning and thinking. 

New York: Academic Press, 1975. 

Anderson, K. B. and Pingry, R. E. Problem solving in mathematics. In the learning 

of mathematics: Its theory and practice. Washington D.C.: 

The National Council of teachers of mathematics, 1973. 

Baroody, A. J. Children's Mathematical Thinking. New York: Teacher College Press, 

1987. 

____ . Problem Solving, Reasoning, and Communication, K - 8: Helping 

Children Think Mathematically. New York: Macmillan Pubblishing 

Company, 1993. 

Burton, G. M. "Writing as a Way of Knowing in a Mathematics Education Class", 

Arithmetic Teacher. 33(4): 40-45; December, 1985. 

Greenwood, J.J. "On the Nature of Teaching and Assessing Mathematical 

Power and Mathematical Think", Arithematic Teacher. 41(3): 144-52; 

November, 1993. 

Guilford, J. P. and Hoepfner. The Analysis of Intelligence. New York: McGraw 

Hill Book, 1971. 

Gagne, E.D. The Cognitive psychology of school learning. Boston: Little Brown and 

Company, 1985. 

Guilford, J.P. The Nature of Human Intelligence. New York: McGraw - Hill, 1967. 

Hatfield, Mary M., Edwards, Nancy T. and Bitter Gary G. Mathematics Methods for 

the Elementary and middle School. Boston: A Divisition of Simon & 

Schuster, 1993. 

Hutchinson, E.D. How to Think Creativity. New York: Abindon, 1949 



81 

Krulik, S. and Rudnick, J.A. A Handbook for Elementary School Teachers. Boston: 

Allyn and Bacon, 1993. 

Kramarski, B., Mevarech, Z. R., & Lieberman, A. "Effects of Multilevel Versus 

Unilevel Metacognitive Training on Mathematical Reasoning", The Journal 

of Educational Research. 94(5): 292-300, 2001. 

Kramarski, B., Mevarech, Z. R. and Arami, M. "The effects of metacognitive instruction 

on solving mathematical authentic tasks", Educational Studies in 

Mathematics. 49(2): 225-250; February, 2002. 

Lappan, G. and Schram, W.P. New Directions for Elementary School Mathematics. 

1989 Yearbook. Reston, Virginia: NCTM, 1989. 

Lumsdaine, E. Creative problem solving: thinking skills for a changing world. 

New York: McGraw - Hill, 1991. 

Maslow, A.H. Motivation and Personality. 2nd ed. New York: Harper and Row, 

1970. 

Mevarech and Kramarski, B. "Improve: A Multidimensional Method For Teaching 

Mathematics in Heterogeneous Classrooms", American Educational 

Research Journal. 34(2): 365-394; 20 June, 1997. 

Mevarech, Z. R. & Fridkin, S. "The effects of IMPROVE on mathematical knowledge, 

mathematical reasoning and meta-cognition", Mata-cognition Learning. 

1(1): 85-97; April, 2006. 

National Council of Teachers of Mathematics (NCTM). Curriculum and Evaluation 

Standards for School Mathematics. Reston, Virginia: NCTM, 1989. 

____ . Professional and Standards for School Mathematics. Reston, Virginia: 

NCTM, 1991. 

____ . Principles and Standards for School Mathematics .. Reston, Virginia: 

NCTM, 2000. 

O'Daffer, 0. G. "Inductive and Deductive Reasoning", Mathematics Teacher. 

83(5): 378-84; May, 1990. 

O'Daffer, P. and Thornquist B. A. Critical Thinking Mathematics Reasoning 

and proof. New York: Macmillan, 1993. 

Parnes, S.J. Creative Behavior Guidebook. New York: Charles Scribner, Son, 1967. 

Polya, George. How to Solve It. New Jersey: Princeton University Press, 1973. 



Rowan, T. E. and Morrow, L. J. Implementing K - 8 Curriculum and Evalution 

Standard. Reading from Arithmetic Teacher. Reston, Virginia: NCTM, 

1993. 

Torrance, E. P. Guiding Creative Talent. New Delhi: Prentice - Hall, lnc, 1962. 

Treffinger, D. J., Isaksen S. G., and Dorval K. B. (2005). "Creative problem solving 

(CPS Version 6.1) Acontemporary framework for managing change", 

Creative Problem Solving (CPS) Overview. 

http://www.creativelearning.com/. June, 2000. 

Wallach, M.A. and Kogan, N. "Creativity and intelligence in children's thinking", 

Trans-action. 4(3): 38-43; January, 1967. 

82 



111fl~'Ll1n 



84 

.n1f'l~'U1n n 



85 

fl1"111'U1illfl11Yh1"1~ 
\I "' 

b,a~EJ'U~~'U51 a1Lnm~a~ -:5'~Vl1~a~'Uvii 
,, ' ' 

'11'LlflL6U\9loW'UVifl11Pltl~1~5EJ3..!Pltl~1L"IJ\91 33 

m'll'1'U1rum1 
\I ., 

r:i L ~ EJ1"!l1ru~~'113..lvl1'U1 ~fl113.J a 'U Lfl 11 ~ ~ \9111 '1 '1 au Lfl~ a~~ a~1 i'l 'U n111-:5' EJ 6/t ~ 1~ LL ri 
\I ., ' 

1) LL~'U m 1-:5' ~ fl'1 t1113..ltl11L~EJ'U-ri:~EJ1 otl m~U1'Ufl11 I MP ROVE ~13..l nu m~U1'Utl11 LLni.1 ill'Vl1 
\I ., 

L ;a~ '1~1~ '111fl 2) LL uui'~m 13..!'11m1fl 1 'U m11 ~ L 'Vl\91t:rn1 'Utl11 LLnhvitli1ru'Vl1V11~ flW\911"11'1\91{ ' ., 
3) LL UU'1BUfl13..!i'~fl113.J~~Yrn h~:Wvia m1-:5'~ fl'1 tl113.J fl11L~ EJ'U-ri:~ EJtl1~U1'U n 11 IMPROVE 

\I 

~13.J nu m~U1'U fl11LLtlU ill'Vl1 L;a~'1~1~'111fl LL'1 ~ 4) LL UU~3.Ji11~WL~EJ1tlUtl111~LVl\9lt:-H11 'U fl11 
"' ' 

LLm '1Vl tli.1 qimvi1~ fl ru\911"11a\9li 



.n1fl~'IJ1n ~ 

n1'l\Jl'l'J'1av\JflW.fl1Vi~tl.:!Lfl~tl.:Ji'jtlv1°lm'IJn1'lLn\J'l'J\J'l'J11,j'tl11fil . ~ 
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~" n1'jtJ'j:aij1.Hnn 
II d II d I d 

f'i1 IOC "tlfl'VI ~ L "lfEl1"1f1W'V11'U'VI 'j13.J ~" .. ., 

1 2 3 n1 'jU 'j~ Lij'U 

1 +1 +1 +1 3 1 H1~ 

2 +1 +1 +1 3 1 1m~ 

3 +1 +1 +1 2 1 1m~ 

4 +1 +1 +1 3 1 1m~ 

5 +1 +1 +1 2 1 1m~ 

6 +1 +1 +1 2 1 1m~ 

7 +1 +1 +1 3 1 1m~ 

8 +1 +1 +1 3 1 1m~ 

9 +1 +1 +1 3 1 1m~ 

f'i'~L~BflLL 'U'Ul~fl11l.l'11l.l1'Hl 1'Ufl111-lXL Vll'lt:-.J'11 'Ufl11 LLm "ilVI tlu ruVl1Vl1'1flWl'll3!1'11'1~ -ff a~:ij~'IJU ' ~ 

fl11l.l'1B~f1Gi'v-:i (IOC) ~'ILLvl 0.50 ~'UhJ zj,:i:ij~'l!Ufld1l.J'1B~fliKv-:i (IOC) Lvl1tl'U 1.00 ~'IL~Bfl~'I 
1 o off a 
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"tl.2 n1'j'V11fi1~'!1Ufl1111at1"fl~t1.:i (IOC) "ti tl.:ILL uuamrn1111'"fl1111.W.:ivrn 1~~ii~t1 n1'j~" 
n~n'j'j11n1'j'L°it:J'IJTI"t:Jn'j'Z\J1'1Jn1'j IMPROVE ·b11n\Jn'j'Z\J1'1Jn1'j'LLniJruV11L;$.:ia~1.:ii'f'j'jfl 

'\J ~ 

m'j1.:i~ "tl.2 fi1~'tluf11111ilt1flfl~t1.:i (IOC) "tlt1.:iLLuuat1um111'flfl1111.W.:i"Wt11~~ij~e:Jn1'j~" 
n~m'j1ln1'j'L°it:.1'1JTI"t:.1mzu1'1Jn1'j IMPROVE ':i111numzu1'1Jn1'j'LbnUruV11 

'\J ~ 

fi1 IOC 

1 2 3 

1 +1 +1 +1 3 1 

2 +1 +1 +1 3 1 

3 0 +1 +1 2 0.67 

4 +1 +1 +1 3 1 

5 +1 +1 0 2 0.67 

6 +1 0 +1 2 0.67 

7 +1 +1 +1 3 1 

8 +1 +1 +1 3 1 

9 +1 +1 +1 3 1 

10 +1 +1 +1 3 1 

11 +1 +1 +1 3 1 

12 +1 +1 +1 3 1 

13 +1 +1 +1 '3 1 

14 +1 +1 +1 3 1 

15 +1 +1 +1 3 1 

16 +1 +1 +1 3 1 

17 +1 +1 +1 3 1 

18 +1 +1 +1 3 1 

19 +1 +1 +1 3 1 

20 +1 +1 +1 3 1 

fi'i;i dhirnL uu?teium:1.Ji'i;i1"111:1.J~..:i~ei h~iJ~ei rn~ii;i n"il m~ll n1~L ~CJ'Ufti;i CJm~u1'Un1~ 
'\J 

IMPROVE ~1:1.Jtl'Um~'U1'Ufl1~LLtlDqj'Vi1L~.:J?t{1..:i?t~~rl -ifei~lJl'111lJ?leJf;ll'l~eJ.:J (IOC) ~.:JLL~ 0.50 

~'UhJ ~..:iv1fl-ffeiiJ~11'111lJ?leJf;ll'l~ei..:i (IOC) ~.:Jbb~ 0.67 - 1.00 ~.:Jb~einvY..:i 20 -ifei , 
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"U.3 nT'avt1fi1fl'J111tl1n~1t1 (p )bbfl:::fi1a11..11\l\11bbt.1n ( r) "Ui:Hlbb'U'U-J'i;tfl'J111gt1111·uli.t.1nT~i.~ 

L VI~ ll-Jfl i.1..1nTmm'1\llaUruVITV11.:JflW'1 f11a'1{ . ~ 

(;1111.:Jvl "U.3 fi1fl113.Jt:.11n~1tl (p) LLflZfi1eJ11..11'1'11LL1Jn ( r) 'tle:J.:JLL'U'U1~fl113.Jgt13.J11flL1..ln11 
1 \1L Vl'1ll-J~ 11..1 n11LLm'1\llaUruVl1\111.:JflW'1f11gt(;l{ . ~ 

II .J 
fi1P11111mn~1a (p) fi1ei1u11\1'11LL'l.m ( r) 

... 
'lltl\11 i:.J~nT~'W\ITHl.11 

1 0.57 0.51 
., ... 
l°Wlb'1Bf1 

2 0.53 0.33 
., ... 
fWlb'1Bf1 

3 0.46 0.47 
., 
fl~iaan 

4 0.51 0.43 
., ... 
fl~b'1Bf1 

5 0.59 0.53 
., 
fl~aan 

6 0.60 0.37 
., 
fl~aan 

7 0.58 0.66 
., ... 
fl~b'1Bfl 

8 0.48 0.48 
., ... 
fl~b'1Bf1 

9 0.59 0.37 
., ... 
fl~L'1Bfl 

~~ b~amb uui'~fl11:1.J'11:1.JTrn 1 'Um11 ~b Vl\1li:J'11 'Um1bbm'1'Vltluru'Vl1V11.::iflru111f'll1'1111i bovn~ 
• u 

-ffa'1a'U~ij~1m1:1.Jmn~1a (p) ~'lbb~ 0.20 - 0.80 bb'1~ij~1el'1'UTil'11bb'Ufl ( r) ~'lbb~ 0.20 ~'UhJ 
1~a~~b~an1111:1.Jbnru'111 6 offa ~ij~1m1:1.Ja1n~1a (p) ~.::ibb~ 0.46 - 0.59 zj.::ibll'Uoffmrnu~ij 
fl11:1.JV1 fl'Vlab Vl:l.J1~ 1~mf1Vl~B hJ~1a'1'Ubn'U hJ bb'1::~ij~1el1'U1'1'11bb 'Ufl ( r ) ~'lbb~ 0.33 - 0.66 

zj.::ibll'Uoffmrnu~'11m1'1'11bb'Untl'm~amn.::ibb'1~Ba'U1~ Fia offa~ 1, 2, 4, 7, 8 bb'1~ 9 

m~1fl11:1.Jb ~a~'U"lla.::i bb uui'~fl11:1.J'11m1'11 'Um11 ~b Vl\1li:J'11 'Um1bbm '1'VltlurumV11.::iru111f'll1'1111i 
• u 

vY.::iouu '11'U1'U 5 off a zj.::il°l1'U1ru1~a1~'11111m1Vl1fi1~:1.Jth~~'VltbbB'1i'J1 (a_ Coefficient) 
" 

"llB'lfl1B'UUfl (Cronbach) 1~bvl1tl'U 0.92 

\ 
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i;i1~1~vi 'tl.4 ~an1~\;l~'Hl6'il'l.lfl1111Lvft1~\;l~~L1i~Ldt1\'11 LLaZfl111Jtln~v~'tltl~ll1~Tvit"li'llv~ 
'U 

LL tltla'1Jll1'ttWLfit11 num~1 l1L \'I\;! ~a L 1Jn1~LLnh1V1Uil ru'Vl1'Vl1~fl Wi;Jfl1ai;ii . ~ 

'liei~ ~~m".itJ".i:aih.1'11n~ L ~a1'tl1cyvhu~ 
1 2 3 

1 

2 

3 
~ v 

L Vl'UVl1 CJ 

'il 1 flrl11lJ fi VIL i'.1'U6l.lm al'il 116~tJ~ fl~1l'VlCJ 1i1V1'U6 LL'1 ~~ L zjCJ1"1!1t;Ul'l'\Jl1 'VJ n~e:iii rl11:uL~CJ.:]1111.:J 
'IJ " ' 

L :a.:i L -d'elVl1 LL'1~ 1 off .n1~11~'1flliJeM i5.:if'i'VIL~ el fl LL 'U'U~:U.fl1~uJL~CJ1 tl'U m11-H'L Vll11f.J'11 'U fl11LLm 'iJ'Vl6 
'IJ ' 

Ut;UV11'V11.:J rlWl111311?1111{ zj,:i L U'\JLL 'U'U~:Um~ru~.:i 1ri1.:i?1-r1.:i~ ?11:!J11'11 off ?tel'U m:uL ~el 1m~-rur\'1111 eJ'U 
" 

'il 1 n'I! flL~CJ'U~ LL?IVl.:J 1-H' L-H'Uf;i.:i fl1~'U1'U fl111-H' L Vll11 f.J '11'Ufl11 LLm 'il'Vl 6u t;UV11'Vl1.:J rlWl111311?1111{ LVI CJ 
' " 

f'i'VI L~el n..r.:i 3 ~el 'il1 n'1ul11mu-rutJ1.:i LLfi1 "l.l~elr\'1 m:u1 -H'LV1:1J1 ~?1:u1111:u~m?l'UmL'UZ6l.lel.:Jm'il116 
' 

viu~ fl~1l 'Vltl1 i1l'l'U5 LL'1 ~ ~ L zjCJ1"1!1 ru LVI CJ fl 1 Vl'U VI tJ1 ~ L~ 'U r\'1 m :u~ L lJ VI Lel fl1 ?t1-H'-U fl L~ CJ 'ULL?IVI .:i rl11:U 
'IJ " 
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.n1fl~u1n fl 



92 

' 
bb~'IJn1';i~f!nT';ib~EJ'IJ~Vi 4 .. 

c::::I II Cllt. '4Clt. .c:::. 
!i11';i'Zn1';ib ';iEJ'IJ';iflWflf11!i1fl';ibVUJ bfl11 

,, ' 
oiiu~tla11f1m~1tJVi 2 .. 

b~v./l m';i~1bilum';i"llt1./lbiil"llEJnn1a./l 0:'1'VIE1i1ru1111m';iflWbiil"llEJnn1a./l) ~1u1u 1 f11u ., .. 
111flb~auvi 1 \Jm';i'An-ii1 2558 at1ulfla u1-lla11a1';i';iru ba1{'Vlt1-ll 

"' "' ~iiln1';ib ';j'EJ'IJ';j .. 
II II v ~ 

fl1'1Jfl1111';i 'UflL'H.l'UG'l11JTrn .. 
1. 'V11i:.J'1FIW'lleJ'lL'1'llE.lflrl1~'l Ldm'1'll~rl1~'lLU'U'11'U1'UL~lM1 

" 
2. 1 iG'l11u1i'lla'l L'1'llEJ nr\'1~'l lum·rnnihym 1~ 

3. 1'11::Vltl' nfi'l m 111G'l1JL'V!l'l G'l1Ji:.J'1'lleJ'l f'11l'l au~1~ , 

~1uin-1i::/m::u1'1Jm';i LT m~EJ'UG'l11111ti 

1. 1tr56m1LLnurum1~a~1'ltifl~eJ'l ... " 

1. fl~1LLG'l~MFl'J11JfiiVIL~'U 

2. 1 ~F11111~1111Janu fi'1m1111 'Uim~EJ'U 
3. ~'l hLL'1::lJFl'J11JG'l'U h 1 'Ufl11L~EJ'U 

m n m+n 
a x a =a 

"' "' ii11';i'Zn1';ib ';i'EJ'IJ';i .. 
hV1tluqimvtlm'U1ufi'1m111 

• 

"via'U1 L 'U (nanotube) L ll'Uvia fl'11'l~ LflVl'11 fl fl1'H~EJ'l~1'lleJ'lfl1{'1Ja'UlJLFl1 'lG'l~1'lL U'Ul'l 1 

'li1t1~1'l LL 'Vl'll'U1Vl L~flLL'1::LL~'l LL )'l LL~l1tl1V1tl'm '\J11J1fl G'l11J11m.h hfl ith:: LEJ'll'UL~1J1 nmm -d'U 1 m 'U 

m1i:.J~1'1G'l1EJ 1 vb::~u L1JL'1~'1 V1~an~a'lu11~m~'l 1 'U~1'lfl1EJ L~a 1 ~aan~V1Ea~1'li11 Ldal1mm1 

'lleJ'l hfl 1 'Ull Fl.131. 2001 tl'n1-:ij'EJ'll11~u 1~l1m1-W'l'll'LI1vim.111'UF11{ua'U~lJL~'U~1'Ul3!'UVflm'l 1~L~n 
" ~ -7 I V I ' II II I.I .:::t V I ({ -6 

tl'l 33 x 10 L'Vl1'lleJ'lLG'l'Ui:.J1'Ul3!'UEJ fl'11'l'lleJ'lLG'l'Ui:.J1J tl1LG'l'Ui:.J1J1JLG'l'Ui:.J1'Ul3!'UEJ fl'11'l E.111 100x 10 L111'11 
" " 

vieJ'U1 L 'U~LJfll~EJ 'll11~'U-W'l'll'U1~'U'1::l1 L~'U~1'Ul3!'Utl fl'11'l El 11 ~ L1Jl'l)" 
" 
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"' "' II mJn':i':i11n1':iL ':i'V'Ul 

1. .ff utl1 L .U1af11111n 'Vlij LLa::'Vi 1A1111 L 'li1 l1i1il ruV11 (I) 
'II 'II ., 

1. fl'rnuVJ1'Lim 111~b~11'1Jt1'ltl'rmCJ'Ubfu11 nu'111'\J~'1Jt1'l b'1'1JCJ fln1~..'l~b'1'1J~n1~..'l b ll'LI:51'LI1'LI 
'\J '\J I I 

c:<: lllJ ll'o:::;i, II' V I d V 0 ci .:::ii I Cf ..::;:j I II 

b\>ll.J'U1 flbb'1~'1'1J fl'H\J1Vl t.11P11'1\911 bb'1~ CJ fl\911eJ t.11..'l bflt.11 fl'\J ~1'U1'UVll.Jfl1l.J1 fl I Vl1eJl.Jfl1'UeJ CJ I 

- '111D~'1Jtl'l fl11f1Wb'1'1JCJ fln1~'l~i1b'1'1J~n1~..'l b ll'U:51'U1'Ub~l.lv1'1ei~1'l 11 
'II 

- 1 i1i.J bbuu'1rumru1VJmP11'1\>lft~vi~ei hJ " ... 
- 51hVJtln1V1'UV'1:51'U1'Umfl 1 vi~ei:51'U1'UtieiCJ 11 ~~~ b ~CJ'Uei~1..'l b 1 ~r11'U1ru~1 CJ~'U 

2. fl1CJfltK1ei~1..'l L~Vltl b~eiv1'1m111bi1 huruvi1 (viei'LI1 L 'U (nanotube) b U'UvleJfl'11'l~bflV'I " ... 
~1 fl m1b~CJ'ltK1'1Jt1'lfl11uei'Uffifl1..'l'1~1..'l b ll'U \911~ 1CJ ~1..'l bb V1'1J'U 1 V1 b~ fl bb'1:: bb ~'l bb 1 'l bb~ iJJ 1vii!flbu1111 fl 

'111111titl11i.J1ii.J1:: LCJ"lf'U1~mflmCJ b'li'U 1 m 'Ufl11~~\91'11CJ1 vb::~u lm'1 fl'1 vi~eifl~t1'lu11~t.11~'l , , 
1'LI~1'lfl1CJ b~ei1'1Xeit1fl']Vl~ei~1'li11 b~eii1mm1'1Jt1'lhfl 1'LitJ fl.Pl. 2001° tl'fl1~CJ"lf11~'LI1~i1m1 
~w.imvieim l 'Lim1u t1'U~iJb~'U~1'UPi'Utlfl'11'l 1~b~ fl~'l 33 x 1 o-

7 
bvi1'1Jt1'l b~'U~1'UP1'Utl fl'11..'l'1Jt1'l b~'U 

" " ~l.J t11 b~'U~l.JiJb~'U~1'UPl'Utl fl'11'lCJ11 lOOx 10-6 bl.J\911 vleJ'U1 L 'U~tl'fl1~ CJ"lf11~'U~WJ'U1~'U~::i1b~'U 
"\J 

3. fl1m11tl'm~CJ'Ub~eiv1'1m111bi1h 
" 

- hVJtln1vi'UV'Jei::hm11X 

- hvm1~Vl1ei::h 

- 1otl'1lJ'\J~fl11flWb'1'1JCJflfl1~'l1~Vl~el 1~ 
" 

- tl'm~CJ'Ubflt.JbbtlU'1JVl1bb'\J'\Jdmbb~1vi~aEJ''l 
- tl'm~CJ'Ufiiwh9la'l 1if11111~b~a'la:: 111 iJ1 m 'Ufl11bbnuruvi1 " ... 

2. .Cua~1~ua::a':itlfl1111n 'Vl111fla l-tif11m11vi L uun1':i~flflLLa::a~1~LL u1f1flviV1a1nV1a 1a (M) 
, 'II 'II 

4. f11bLli'ltl'm~CJ'Ubll'Ufl~11 fl~11'1:: 5-6 fl'U bb'1m i.J~CJ'Ufl1111~ bb 'U1fiiV'I ~1mT'LI 1 ~tl'm~CJ'U 
'U , , 'U 

tl 1 b'1'Ua bb 'LI1fiiV'l1 'IXtl' fl b~CJ'UiJ fl11 bb'1 m i.J~ CJ'Ufl 1111~m111 fiiV'I bb'1:: 1~i1m1i.J 1:: bi1'Ufl1111fiiV'I~ bb'1V'l 'l 
" 

aafl11111 bll'U~'lvTI m~vi~a 1~ 1 ~tl'm~CJ'U1::V'111m111fiiV'I bb'1:: 1 mm6m11 'Um1bbnuqJvn:51'U1'Umfl 
' o d II I.IQ 

5. fl1t11l.Jfl1t11lJ'VIL'U'Ufl111flV'I 
"\J " 

- tl'm~CJ'U'1i1CJn'UfiiV'IV'll1\>la'Ud b 11~a'lm1vi1ia'11i.Jb~rn 1V'I " , 
- ~'l~tl'm~CJ'LI1~Li11~i1a::hu1'l 
- tl'm~CJ'UfiiV'l11b11~m1im111~b~a'l1V'lu1'l1'Um1V11r11\>la'IJ 

" 
6. fl11 ~tl'm~CJ'Uv1'11 ufi~ m111~ 4 LV'ICJfl1Lll'LI~flamb'LI::tl1bL'1:: 1 ~m111'1i1CJm~a 

"\J " " 

7. fl1LL~ ::tl' m~mJ'li1tin'UG'f1i.J L U'U m 111~ L~t11nui:f11'\J~ fl11flWLL~:: m1V111 L~"l.I ti fl r11 ~'l~i1 
'\J , 'U 'U 

L~'1J~rl1~'lbU'U:51'U1'UL~lJ'\J1fl 
8. fl11 '!Xtl'fl b~ CJ'U \91B'Ur11m11 b ~ B\9111~ '1aum111ti fl91 B'l'll a..'lm111~ LL~ ::m::u1'U m 11~111 

'U.., 'U 'IJ 

'1Jel'lfl11l.J~ ~'lil 
"\J 

- tl' flb~CJ'UfiiV'l11iei'11um~t1fl9leJ..'lVl~el1~ , " 
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9. fl'HJ6u1m~:1Jb~:1Jb~t11~tl'm~EJ'Ub.if1hG'1:1JU~"llt1·m'l"1JCJfln1~.:i fl':iEJnl'i'1eici1.:iu'Wm~i;i1'U ,, ,, 
bbf! ~ 1 off fi'1 m:JJ b ~tl~':i1'1 G'ltl'U fl11:1J b .if 1 loiJ"lJeNtJf1b~EJ'U "il 1mr'l.Jfl':i1 ~ti m~EJ'l.JsB'nmm~ EJ1 nu.if e:i'1.:i~ EJ ,, 
3. '5uu1f11111-ttt1l<ti.:11'UL'1vl<tif11m11~Lilum':i~fil~Lvimhh.Jan,.~t1.nu~ CP) v v v ~ 

10. fl':i~bb"il.:Jfl1TVh1rn1u~ 4 bb'1~1~tl'm~EJ'l.JsB'nm:JJ1u~.:i~hJL.if1hb~EJ1nu1rn1u~ 4 ,, 
11. fl':i 1~tl'm~EJ'Ubb~c;:i:rnci:1J~1:1Jn'l.Jfii;i11'1~~1b -Uum1e:ici1.:i bL~e:i 1 ~tl1~'1'\.Ji:.J'1'11L ~"il 1i;iEJ ,, . 

"' "" ' f;l1lJ'l.Jf1b':iEJ'l.J11 

- ~ei.:im1-ilei:1Jc;:iei~ 11L~:1Jl-11ei hJL~ei 1 mum1Lbnurum ,, u 

- "il~b~ein 1 m5nT~1 u1 um':iLLnurum b'W':i1~b'l-1~ 1i;i 
"' . 

12. 1 u':i~V111.:i~tl'm~EJ'Ubb~'1~ncim'111 rn1u fl':ib~'l.Ji;i fleJEJ~.:Jbfl~ 11:1.rvY.:i1 ~fl'1 bb'l.J~tl'1bb'1~ . ,, ,, 
1 ~m1:1J-d1m"1-1~e:itl'm~EJ'l.J 

- '1~11.:Jbbi:.J'l.Jvl1.:J1'1.Je:Jci1.:ib ., 
4. ,j''U\ll'U\111'ULLa::LLm'TJ-U'vilfl'VU11~LLa::eitla':i':ifl (R) . . 

13. fl':i 1~tl'm~CJ'l.JlJe:i.:in~u1 tlYl'111ru1'Vlumuii.:i-ilei~i;i'Wmi;i bb'1~t1tl'1':i':ifl~1.:i., 
" ' I 

14. fl':iblli;i 1eim'11 ~tl'm~CJuil m':itl1'rnLn-ile:i~i;i'Wc;:i1i;i~'Wu 1 u~u~ 3 ,, 
s. '5iJa'11ua'Uul-Mi1m~vuLnflfl1111':ieiu~ co> 

• v 

1s. fl':i 1 ~m1:1J-d1CJ bl-1~eitl'm~CJm ~a 1 ~u11c;:i~1:1Jb u1"1-1:1J1CJ~11.:i 11 ,, . 
~ d ~ 

6. 'T.l'Ll'1':i1\laeiu~am':iL ':iV'U':i (V) 
v 

16. fl':i 1~tl'm~CJuue:intJ1~b~u~ir.:i1:iJb -il1 h "iJ1mrufl1b~CJutl1~b~u~tl'm~CJuir.:i 1:iJb -il1 h ,, ,, 
'\.J'l.Jfl)~{;l1'1.J 

17. fl11~tl'm~CJ'l.J~':i1'1'1tl'Ufl11lJ~fl11lJL-il1h"llt1.:i~ube:i.:i ,, ,, 
7. "1'ULvivtl~'ULLfifl1111L-0'1 l'1~fla1f!Lfl~v'ULLa::L ~11~'Llfl1111rl 'VI~ (E) 

v v 

18. fl':i 1 ~6ilt1lJ'1Utl'l.Jfl~'U1.bntl'n b~CJ'l.JbL'1~i116ileilJ'1~':i1'\.J':i1lJ 1~'11 flfl1':ivl11 LM1'1.J~ 4 tl1'u Lbtl ,, ,, ,, 
-ilt1~(;l'Wfl1(;1 Lbfl~~.:i~tl' flb~CJ'l.JiJ.:J 1:iJb -il11'11 utl':i~b~'l.J~1.:J I ~1CJfl1':ieJfi'U1CJ L ~lJb~lJ 1 ~tl'm~CJ'l.JflzjlJ~1:iJ 
L -iJ1 h zj.:itl' m~mJ ncilJ~L -iJ1hn"il~1~~11 '1'1eJ'Ufl11lJ L -iJ1 h'lleJ.:J ~'l.JbeJ.:JBflfl~.:Jl 1~.:J~~me:i-:i L -iJ11"iJ • 
f;1fl~eJ-:JV1~eJ 1:iJ ,, 

19. tl'm~CJ'U-d1CJtl'l.J'1':itlLL'1~'1~VleJ'l.Jfl11lJfii;i Li1'1.Jb~CJ1tl'\.Jfl11lJ~~ L~CJ'l.J b '1.Jfl1Ub ~e:iiJ11 tJri . ,, ,, 
m1L~CJ'l.J 1m~e:i-:i~e:i1 tJ 

20. fl':iii'l':itltl':i~L~'l.Jb ~lJb~lJ~tl'm~CJ'l.JiJ-:J'Ufl'W~eJ.:J b '1.Jfl1':iLLtlUtul-11 L ~eJG'l~1-:Jfl11lJL-iJ1 l"iJ~ ,, . "' 
~1-:inu 1-Hnutl'm~CJ'IJ 

21. fl':ilJeJ'\.JV1lJ1CJ 1-Htl'm~CJ'IJvl1LL '\.J'\.J]jfl~i;)L ~lJL~lJ ,, 

~vn1':iL~V'U~/LL 'Vl~.:ln1':iL~V'U~ v v 

1. V1tl'-:i~m~CJ'l.J'11':i~fl1':iL~CJ'l.J~ flW~f'11'1~iL ~lJL~lJ LcilJ 1 ~'l.J:i!oCJlJPifl~1tl~ 2 ,, 
2. 1un"ilm1:1J~ 4 

3. bl.M1'1.J~ 4 



' ,, 
- mi:.J'1flru'lJei..:ib'1'lJCJnn1~..:i bl1m'1'1J:Sn1~..:i 1tJn':iJm111 

" 
b tJ·wil1'W1m~ii 1vi' 

- b'11'Welbb'1:::ei6rnmb'W1~1'lflTmnuqJvn 1~ 

- 1-ii'15m1bbtlU ruvn 1vi'ei~1..:it1n~ei..:ibb'1::: 
"' " 

Vl'11fl'Vl'11 CJ 

- H'b'Vl~i:.Jm.h:::neitJfl11bbnurum 1~ 
' "' 

v ~ ~ 

- fl'11bb'1!1'1..:Jf1111Jfll'lb'Vl'U 

- 1~m111~1iil1eintJn':iJm1111 'Woff'Ub~CJ'U 
- ~..:i hbb'1:::i1m111'1!'W h 1 'Wfl11b~CJ'W 

bb tJtJG1..:i bfl~ 

~~~fl1)1J 

' . 
LnW6fln1'j~11Jn1'j 

i.h:::bij1J 

1vi' fl::: bb 'U'U..:J1'U hh!ei CJ fll1 

~eJCJ'1::: 80 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

. 
G.I .:::::.. G.I Cll l c:I ~ "4 

bb uua.:ibn~vu1~n':i'UJ'tlv.:i'Llnb 'iEl'U 'Lln1':ib 'iEl'UflW~f11a~':i b ':iv.:! ••••••...••.•••••••••••••••••••••• 

~ ., 9 ::"Id 21 cl d ::"! 9 2558 'tf'U:i.J5El:i.Jnmnu'Vl •••• Jl1flb':iEl'U'Vl ........ un1':inn'tt1 

0 d 
fl1111il1L,-~ 

.. d 

..; flf!L'Vl'IJU.ft:: 
'tlil - u111angi 

fl1111au1~ 

u.gi::f11111 

m::~v~vfu 

1unTn~tru 

'tlil.:l.:11'UU.ft:: 

fl1111fo 

~.i'tlvu1u 

nT1vi1.:i1u 

. m,-i;iiJU 

fi1tm1 

3 2 1 3 2 1 3 2 1 

,-111 

LL'U'U 
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flW • 
mw 



.... "' 
ri11m~l'lei1ei1u 

1um1b~EJ'LJ 

3 (;i2.11n) 

~ri11lJ"'LJ h~-:i hvh:nu 

b\il~EJlJfl11 l.l,'1~bl'l~EJlJ~1 

1um1b~EJ'LJ ~1-:J'l ~falJ 

b~~EJ-:J 

A1ti'fitrn.Jf1Wm'W • 

2 (;i) 

~ri11lJ"uh~-:i hvi1-:i1u 

bl'l~EJlJfl111 i't!1-:i 

' Q "' 11lJb"'LJeJP111lJPl~b 'ltj'LJ 
Q "' 

ri~b'lt1'LJl.l,'1~m1 m1vi1-:i1ubuumh-:i~ 1.1,ri~ bUu'U1-:irif-:i "uhl'lei'U 

r\'1mlJt!1-:ib uu'U1-:irif-:i 

l.l,l'l1li"tl1b"lJeJ 

l'leJ'UrllflllJ "'LJ hl'leJ'Url1fl1lJ"tl1b"lJeJ 

. "' Pl11lJ"1b 1'il'1JeJ-:J 

-:J1'LJ1.1,'1~Pl11lJ 

-r'UCJ~'1!eJ'U1'LJ 

fl11vl1-:J1'LJ 

~-:J-:J1'1.JrleJ'LJV1~eJ\il'l-:J 

ri1Y1u~nmu~Y1lJ1EJ 

-r'UCJ~'1!ei'U1u-:i1um~-ru 

'U1-:J~1'LJ~'Ub 1'11~-:J-:11'1.Jotll 

n-i 1 ri1V1u~ l.l,1'11~~ m1 

"' &\~ ~ei:SU.'iJ-:JPl'lcJ"eJ'LJ 
~~ 

lJeJ'UV1mEJtJ!jmim-:i'ilu ~b V1~l!·m~-ruvl-:i 1~ 

buuu~EJ b um~'U'Ul.l,rlcJ~u -r'UCJ~'1!ei'U 1 u-:i1um~-r'U 
~ 

1.1,u~u1-U'n'1!1u1~~~ui.J!ju&i lJt1'UY1mEJ i.J!jmibei-:i 

'ilubuuu~EJ 

" .., a Lnruerin1~~fl_ 'Ufltull1~ • 
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1 (vrn1i) 

~ri11lJ"uht!1-:i hJ"uht!1-:i 

bb~~1u1V1'1J1li"uhbbrt~ 1lJ1~ 

~fl11 b\il~EJlJ~11 'LJfl11b~ EJ'LJ 

I Cit. c;; iJ 

11 lJ b"'LJ eJP111lJ Pl~ b 'ltj'LJ'LJeJEJ 

rif-:i 1.1.~~1'1.J 1 V1'1J1libb"~-:JP111lJ 
Cit. c;; o V I 

Pl~b'lt1'LJ \ileJ'UP11fl1lJ'U1-:Jbb\il 

~1'1.J 1'lt1'1J1lil'leJ'Url1fl1lJ 

'U1-:J~1'LJ bb'1~ 1li~'Ub1'11 

~-:i-:i1uoff 1n11ri1V1u~ b uu 

u1~'1°1V1~mnei'UVJnrif-:i 
u!ju&i-:i1u l~EJiilei-:imi'i'EJ 

"' m1:Su.u~ bbu~i.11 ~m~eiu 

1~ri1'1-:ih 

1 3 "' 1 (yje.J1.ff) fl~LL 'U'U = 1~~urirumyj • 
fl~LL 'U'U 4 - 6 1~~urirumyj 2 (~) • 

7 9 "' 3 (~lnfl) fl~bb 'U'U = 1~~urirumyj 
' 



98 

' ' " 
1. ~~Vibn~~'Unutl'm~mJ 

' ~ " 
'1~"/leJ ....................................... JJ'1eJ'U 

'U 



1. 2. 
~~~~~~~~~~~ 

3. 4. 
~~~~~~~~~~~ 

5. 6. 
~~~~~~~~~~~ 
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~~~~~~~~~~~~~-

~~~~~~~~~~~~~-

~~~~~~~~~~~~~-

I I C:.: C:.: 1q ~ Q.J 

'lll CJ 11\1 LL VI 'll'\J 1 ~ Lfl f1LLfl ~LL 'lMLL 1 \I LL\;l lJ '\J1 Vl'\J f1 

L'UllJl f1 '11l111t"l'l.ll1 u1-tl'i..b~ LCJ'll'IJ1~mf1mCJ 

L'll'IJ 1m'!Jm1t:.1~\;l'11CJ1vh~~u1m"'n"' Vl~a 
' 

n~ eH u11~ CJ1~\I1 'IJ ~1·rn1 CJ L ~a 1-Haa f1t)Vl ~ 

B~l\lotll'l L~Bi1Blf111'1JB\lbfl 1'1JU fl.Pl. 2001 

tl' ni ~ CJ'll11~'\J 1~i1m1~~'\J 1vla'IJ 1 L '\Jfll fo B'\J 

~i1L'1'1J~1'\Jl'1'\JfJ mn\I 1~L~f15\I 33 x 1 o-\vl1'lJB\I L'1'1J~1'\Jl'1'\JVmn\l'lJB\IL'1'1Jt:-ilJ ~1L'1'1Jt:-illi1L'1'1J~1'\J 
~ ~ 

1'1'1Jtlmn\ICJ11 100 x 10-
6 

LlJ\;11 vlam 1'1J~tl'ni~CJ'll11~'\J~~'\J1;fi''IJ"il~i1L'1'1J~1'\Jl'1'\JVf1fll\ICJ11~LlJ\;l1 
~ ~ 
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L'l.N1'U~ 4 

. ,, . 
di .., .. 

"IJB ........................................................................ "IJ'U ................... b(l"lJVl ................ . 

1. ~11im (Vega) LU'UV1~-:i1'Uau"Uma'U~um1qn,;~"11-:i~~~ LL(l~a~"lnm"n~~~ 
'11l.l1'~m.rn-:iL ~'U 1vi'vi'1t1mL tJ~1L 1"1n"1-:ifi'U ti'1i ma~"11-:i:u1n fan 

'U 
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) q I oC:\ _c:f .c:lJ~ V ~ _c:f ~ 3 
2. b(;ltJUfWl i.'11Vl':i1CJ'Vl~Lfl"IJ'U(;]Vl'U·:J"'il~l.lfN~(l1tJ'lJ'Ul'1n6] Vl'U'lfNU':i~l.llru'Vjn"] 0.25 x 10 Ll.J~'j 

t111.'11V111CJ'Vl~ Lf!"IJti(;ld<il'UVl~'lii 190 ~'l "il'l'Vll mll.li.'l'l l{;l CJU':i~m tu'lltl'l '11'11111 CJ'Vl~ Lfl<il 'Uif LiJ'ULl.lm 
'\J 
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0 ll O'lll 'f I~ er~<> 
3. 'il-:JVl1'ilTWTW:U1bbVl'W a bb'11V11 b'VIU"Hm.Jfll'ltlbU'UbiJ'W'il':i-:J 

0.25x10-4 = axl0-2 



.n1fl~'U1n '3 

bfl1eHijeivhmun1"abn'IJ'nu"a111iei11~ 
'II 
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bbtltJ'Vl~flvtJ1~fl1111fl1111'HlL1JnT~L~b'Vl~~~1.unTHbm\l'VIVUru'Vl1'Vl1.:lflW~f11fl~i 

Ill 

0 "" 
fl1'tfLL~{I 

' ~ 
I QI 

neiub 1vu 
. 

4 Q.IQ 0 ct.I 

b~ti.:i ~11'1.Jfl'Uti.:iba'tmnma.:i 
Ill • 

~::~'U-tiu~5v11An-~1t!Vi 2 

******************************************************* 

1. bb '\J'\J'Vl~H'IB'\Jl ~I'll 1ll?l 1ll1'H11'LIf11'~1 ~b VI~ ~fl 1 'LI f111 bbm :U'Vl tli.foJ'Vl1'Vl1\lflW~ Pl1 ?t~{ 
' v 

m.Jud b U'Ubb uu1~"1lii~ci'~tl'm ~a~ n~1fl11l.J?t1l.J11f:l 1 'Un111 ~b VI~~"' 1 'Lin11bbm:uV1tli.huV11V11.:i 
' v 

flru~fil1?t~{ b~m ?ll.JU&i"UeMbfl'lmnn1c;r.:i "1Ja.:itl'm~CJ'Uoff'Ul!uCJll~n~1ll~ 2 :il1'U1'U 6 ifa 

2. 1~tl'm~CJ'Uvl1bb'\J'\J'Vl~?lEJ'\JuU'\Jd'Vlnifa ~aul'i'1ml.Jbbfl::m?t~.:ii6v11a~1.:ib~:1..Jm1l.J?t1l.J11f:l , 
3. bb uu'Vl~?taul'~m 1l.J?t1l.J11f:l 1 'U m1 bbm :uVJtlu qiV11V11.:iflru~ fil1?t~{ouudilfl:: bb 'U'Ub~ll 

if afl:: 12 fl::bb 'U'U 1~ CJVl:u11u11 :U1nm1lJ~f1Vla\l 1 'Ubb~fl::~'U ~ eJ'U"lleJ\I f111bbm :U'Vl tlu qi 'Vl1:u1 f1'V'l ~&i f111ll 

~aCJ~v111~bii~fl11ll?l1ll11f:l1 'Um1bbm :uV1tluqiV11flru~fil1?t~{ ~.:id 
1) v11fl11l.Jbif1huqim 

2) 11.:ibb~'Um1bbnuqiV11 

3) ~1bii'Uf111~1llbb~'U 

4) m1:u?ta'\J~fl 

bLfl:: m11 ~fl:: bb 'U'U 1 'Libb~fl::if a~'U:u ::fj ~ bnru<iim11 ~fl:: bb 'U'U~ITT :ijeJ ?t~1.:i~'Ub U'U'Vlc;r n 
" 

4. 1-ffb1fl11'Uf111vl1bb'\J'\J'Vl~G'teJ'\J 60 'UTVi 

-
'} 

, 
, 
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' ., ' 
di "' "" 6/ltl ..................................................................................... 6/l'U ................................. L"1"11Vl .................... . 

....... 0 

1ll'Vl1 

····························································································································································· 
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2m x 5 11 x 7P '1-:JV11rl1"1JeJ-:J m + n + p 

····························································································································································· 

····························································································································································· 
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II "" "!Jtl 3. '1\lb61Jtl'U 
a 7 xb9 xc11 

····························································································································································· 
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... 1 ... 25 -1 ... - ' ... 32 -1 ... ' - ' ... 'tlv 4. G'lfl'Vl'Ufl 5 x 10 fl G'lmii m\ltn'Vlt'lff\/l'Ufl 2 x 10 fl G'lmii ~\l'Vl111~1\lm'Vlt'lt1Vl'Ufl 

b ll'U~bvi1'lla'l 1G'lfl (VJau1 'IJ';j'l.larufl'HU1'VlmP11~VJi) 
'U ., 

····························································································································································· 

···························································································································································· 

····························································································································································· 



.ijeJ 5. 1~mu~mL~TtlT111tin'1:1.JB..:J'llB..:Jl°lm1:l'tJ 1.9 x 10-
2 

:ihl1V1tifl 40 nL'1fl~:!.J ~::ihl1Vltifl'1:!.JB..:JLVh1~ 
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,, 
I O Cl.I Cl.I I lJ I 

L 'Vl1'1JB..:J'U 1Vl'Ufl!il'J ~..:JVl1'J1tl1qj1 qj1 

........................................ · ................................................................................................................... . 
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ifo 6. UVlcJ (Btu) LlJ'UVJtl1CJ'1JeM'l'li;r.:J.:J1'Uf111ll~B'U LL~~fi1~1'~\9li1tm (kwh) LlJ'UVJtl1CJ'1JB.:J 
" 

'l'li;r.:i.:i1u 1 vJvhvtlmunT~fi~fi11 Ylvh · 

1 u nTrntJ'1l'Umf1n~1 CJ Lme:iu1 vJvh Hfl vJ-W1i.h~ll1 ru 
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' 

nu L ~ti'U L 'Unci11 
' "' Q.I Cit, .c:::il 2.1.c:il c:il .:::ii JJ di! 

lQ f111-:U~f1-:Uf111lJf111~tl'U1'UlJf111~tl'U1~'1~'1..:JlJtl 
'U 'U 

tJlju~1~eicJ1..:ii11~uu 

12. m1:ij'~fi-:um111m1L~t1'U~dvh 1 ~i!m~ti'Uffitimi.'1 
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