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The objectives of this research were to develop science process skills, and attitude 

toward science for students participated and learning achievement in young entomologist club. 

The samples were 30 lower secondary school students of Ban Nachareon School, 

Phibunmangsahan District, Ubon Ratchathani in Ubon Ratchathani Province, in the second 

semester of academic year of 2011. The research tools comprised of lessons plans, achievement and 

science process skills tests which consist of 25 and 40 multiple-choices questions, respectively, and 

10 items satisfaction evaluation form. The one group pretest posttest design was used. The research 

was run by 1) collecting pretest scores, 2) conducting leaning activities, and 3) collecting 

posttest scores. The research results show that 1) pre and post science process skills test scores 

were 44.0% and 86.0%, respectively, 2) pre and post attitude toward science test scores were 

66.0% and 96.0% respectively, by which post attitude toward science was in high through highest 

levels, 3) pre and post achievement test scores were 43.0% and 88.0; respectively, and 4) posttest 

scores for achievement, science process skills, and attitude toward science were significantly 

higher than those of the pretest scores (p<.05). 
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t1 t1u f ~11 nlfl11n1t1~ff1m1fltl U.111 ~n11~1N't1t1ut~fl1M'ti'.lui1.J1P1UJv.1::::11'lf'Liruw~m1i1111'l1 
cu cu "" 

11nffll1'1H1u 1~t1v.1111 fll'.i t1 t1u fll'.i ffflU 1~t1l ~n11fl'.i '.ill 'Jlll'4 llfflll nmi\llllu 1t11 l'lfl ~~fl 
~ o' Q.I A ~ jl Q.I _f':! d. 

1'Yltllfflff~'.iUn!:::'Ylfl1'1!:::fl'.i!:::1J1Ufll'.i'Yll.:J1'Yltllfflff~'.i !~ (t!UU'Yll lJlU!:::U'.i'lfl'li'.i, 2535 ; 'YITlJty 

Q,/ Q,/ Q,/ ti ti 
'.i~U::::, 2546 ; 'lityty'.ifflJ fflJ1Q'Y11i'W.:Jff, 2546) 

I jJ j/ 'JI 

11 ~11m1~~n11m1lJi\llllu1N't1 t1u t1'.lum1 t1t1u!fi i:Ji~tf1~;iu 't uM' fl.:it~ l'.lutvi1iru u~tn~;iuufln 
~ ~ 

'JI "' .I "' 't 'J/'J/d 'I 'JI.I"'.,,.,. 'JI 1 , 'JI"" "" "' 'JI ::It 
'ttfl.:Jt'.il'.IUufl~ trn:::: m:;1twu 1~un11~1111m'.ill~1t1~urn.:i ~ti ~rnflflfl11fl'.i'.ill6l!ll'4llflt)Ufltl mu 

fl 1lfl'.i '.i lJ ~ t~t11-ii'fl.:i n11 UlJ M~ .:it 1'.lu 'Yli''W tllfl'.i ~"fl di u VI fl.:J au trn:::: t~ t11-ii'fl.:i n11:ifil'liJ'j::::~1 iu 'U fl .:i 
• 

~t~ t1u m1 't ~tm ri.:ii'YI t11m 'tu 'J!ll'lfu !Ji1il tyty1V1 v.:iau ~i1vduii'1mt1'.lmm ri .:i t1 t1u ft~ fl ff! 1.:iv.:i r1 
'JI'! ''I 'JI I d<!! 'JI "' ... '1.!l'Jl'l.!I"' 'I 'JI •'JI"' "'J} ... d "' 'JI "'"' 

fl11ll'.i mll mtm~urn.:iV1t1uu1utrn::::ff11.:iufft11JA1'.i &f'ltWU 1'!1ttflf.lt'.it1U 1~'.ifl'l'l1l::::twurnnfl~'lf11P1 cu cu r:u cu 

Ji ~ CV A I A o' Q.I A ti~ ?I 
t 'W Vt 1JU fl 1'.i'W \lll!U lt 11~fl \Pl~ fl 1'Yll'.llfflff~ '.i U n!:::'Ylfl1'1:::: fl'.i:::: 1J 1U fll'.i 'YI 1 .:i'J'YI tllffl ff\PI '.i CJf .:J 11!::: t 1JU 

111:::: 1t1'lftl' ~flm1 ~~m1 t~ t1u n'Ylt11rY1ff1P1f't M'i1iJ1::::iY'YI~ mv.~fl i 11 
~ 

""' fl11fl'.i'.ilJ')flJUlJ 
q q 

1::::~rni1rnmt1 fiv1::::~11m11 

I .2.5 t~vim t1rnfit111NnffllfJV1n°'V11.:i11u t1 l'.IU fifluun::::11~.:it.U1i1lln11m1ll'lfllu ll 
q q 

i.2.6 t~vimt1rnfit.111ri::::uuuNniYllfJV1iV11.:im1t~t.1u 1~mfit.111nrnm1.1ct1!flt.1n:::: so 
,; 
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.q o' I I j} I .q 

'VI 1~1'VI tJ1 fl'l ff fl 'j tJ ~fl 11fl fl'W! 'tJ l 'j 111fl11fl'j'j11 '1!11'411 
Q.I ct. d ,, ' .c.\. , 'JI d jJ J bJ .... l't d Q.I d d 

1.3.2 'Uf1tW'U'Yl!'tJ1'j111fl11flfi11'lf11'U11 ~fl:UtJ'UmClf.l'jflf.JCI: 80 'tJ'U rn i~f.111'Uf1t'jf.l'U'Vl • • ,, 
Hlwflwct1~1u1uhiuflvn-hfflvci: 80 '\Jfl~irm1vun~tt11~ 

I jJ I .q 

fHJ u t 'tl 1'j111fl11 m rn '1!11'411 
a>".ct. ,dj,11 .q .ct. QI .o=:it.l.c:::). o'cvfj}t 

1.3 .4 u mwu 'Ylt'\Jn111fl11m'j1l'J!11'411m:~rn 11flflflflfl1'Yltnfl'1fff!'jttC1~t'tJn 111 

n11m'jlJ'lf11tJ11flv1u'j:~ummrlmVivrn1mmuct1 . . .. 
Gld dj}1 .r:::. ct. QI ct d Q.lj/I .c:.\ 

1.3 .5 um 'j vu 'YI t 'tl n 111fl 11m 'j 11 'J!11 '41111 HCI ff11q'YI1i m~ fll 'j t 'j vu tt ci~ t 'tl 1'j111fl11 m rn 
1 I j} I ~ 

6lf11u11ff~fl11flflm'tl1'j111fl 11m'j11'lf11'W 11 
q q qJ q q 

1 ~ ' " 

1.3.6 tl'm1vufii;JTi111n11m'j11'1!11'411iiHmfoqTI~'Yll·:mni1vum~vf ~rnci: 80 ;iu 1 ti . ,, 
l~wiitl' m1vufiH1umwct1~1u1u iiju m1fli1f evci: 80 'tle~tl'm1vun~tt11~ 

.. 

"'"" 1.4 'U8'lU'Ufl'UtHfllll'1fl 

,, . 
1.4.1 tl'j:'lf1m i~uri tl'm1 vu'j:~uiwJ'1iv11fimflflfltJ~uVin1'1~i1vu fldlutl .. 

flnffmfl 2554'tlfl~1 Ht1vu.U1uu1t111ty t11me~\JC1iJ~mtt1'j ~~tt1~~'lJCl'jl'lf1i1U ~iu1u 240 fltJ 
,, . 

1.4.2 flri11~1ed1~ i~mi tl'm1vu'j:~uiui11if.111fffl'lflflfltJ~ufin1'1~t1vufld1utl . .. 
fll'jfffllll 2554 'tie~ h~t1vu.U1uu1rn1w t11me~ucii1~mtt1'j ~~tt1~e'UCl'jl'lf1i1U ~t~em1vu " .. . 
.q dfj/ 0 

fl1Jfl'j'jlJ'l,f11'411fl{)'UDf.l 111'1.JTU 30 fl'U 

odl .c1 d ~I .i:9 
1.4.3 'j:f.l:nmfll'jfl'fllll fllflt'jf.ltJ'YI 2 IJfll'jfl'fllll 2554 

"' .I d~ ' ~ .I "' 1.4.4 fl1UIJ'j'YJfl'flll1 U'U~flflf1t1J'U 2 IJ'j:!fl'YI flD 

.. 
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~ .ct ~ Q.I .ct 'j} ~ ='t ~ 
1.5.1 fHlf1';i'J1l'J!11'4ll '11lll£lil~ f1~f1'i'.ill'J!11'4ll'l.Jf1f1~'1H:W tJf~!lJUf)~f1'i'.i1l'J!11'41l 

i'Vlmff1ff\9l11l4~rn1m'.iflf11'J 11~£11ti1.Jttll'1~ i~u n~m'.i11tl' m1 £Ju ~ij~d ~ml11ri1111rl l1' tl' m1 £Juum: . .. 
i~~nm11~ 1l1'1n~1.h:::1£J'lfu ff~1~rnflri~~~~oi1w1mfffl11 l1'1n~~u~ofi1tl'm1£Ju d ~1ffl111 l1' 

., ., 
d ~l fflll 1 -tt'tl'm1£Ju ,~ih1n1'J:::m:::1.J1U mnn~i'VI £11fflff fl1 ;Ju .nu jlU n~m '.i1l'J!11'4 lli'V1£Jlfflff \9l { 

.o~~u 1 u m1.Jn~m'.ill'J!ll'4ll1rn:::1~u n~m'.i11~tl'm1£Ju1.u'1i111f1111ri1111mJ'm1 ~1rn:::ri1111atl' ~ 'llV~ 
\9lUlV~ 

Q,I ~ " .c9 ~ o'dG) 'j}1 
1.5.2 'Vlf11'J:::m:::1.J1Um'.imn'Vl£Jlfflfffl'.i 11m£Jm m:::tJ1um'.im~1'Vl£Jlfflfffl'.i'VI i'lf u 

.ct 'j} 'j} 0 .t!t C\.ct 'JI ' t .e::.d. 

f11'.i fff)lJ li'IU fl 11 1 ffl::: U ff1~ '11lfl1'161.J '11'.i611i f11'.i Uf) ihy '111\9lH '1 \9111.l'llU \9l6U 11i f11Hl H 

"' .. ~ 1 ~, ~ ~ 0 ... ~ d "' d "' .. , ~ 'I "' "' i ,! 
1'VI £1lfflfffl'.i1 l'rn '11 ~11 ltJf ~fllfl 61.J'l1'.iO'll61'VI~~H'VIff1 lJl '.i il 'Y'f ff~ U ~ ! U f11'.i1 ~ tlfl HU~::: .. ., ., 
't11m'.iflf)1'Jlnf11'J:::m:::1.J1Uf11'.i'Vl1~1'Vlmfflfffl{;ru.nu11u 8 nnlJ::: 1h:::nv1.J~1[J nn1'J:::f11'.iff~lf)\9l 

Q.I d Q,I d. 'JJ .cSG.I ..::ti cfd J 
1.6.2 um'.i£JU'J!ll'4llunn~uo£111'Vln1'J:::m:::1.J1Um'.imn'Vl£Jlfflfffl'.il'Y'f1llllf1'llU irn::: 

' ., 
mm'.im.h:::£Jn~1 ~nn1'J:::ii\~mi111 um'.i i1 vu '.i:::ii\uViff ~~u1rn:::il 1i111 ~ u m'.i ~n ~~iflil'.i:::~11u . .. 

Q.I .ct d 'JI 'JI 'j} QI -=f .ct 

1.6.3 U mWUllfl111lf111'11U 11 U ~lU ~'1ffll\]'Vl1i'Vll~f11'.i l'.i £JU 

1 ~~ 1 <V d 1 I d !I/"> "> d' 
1.6.4 'lfl1JUUU1'Vl1~ Uf11'.i~~f11'.il'.i£1Uf11'.iff6U Uf1'11lffl'.i:::f11'.il'.itlU'.i1'1f11'Vl£11fflff\9l'.i . .. 



. .... 
unn 2 .. 

""'.., .... .... ii 
&8fUJl'j!li:l~.:.t1'U11UJ'fllfU.11'U8.:.t 

~QI d Ci QI' QI ~ cl J::::I. 

fl1'.i1'ilf.J!'VHJfl1'.ifffl'l:l1FHlfl1H'iWJ'Ul'Ylfl'l:l:fl'.i:1J1'Ufl1'.i'Vl1'11'Vll'.llfflfffl'.i Uil:t'ilflflfl'Vll'I 
,, 

i'VI fJ1ff1ffflf 'llt1'lir m~ fJ'U '.i: ~11'17u JJ'1i fJlJttn1:11f1t1u ~ u 1~w1 -Nn 'il n'.i '.i mrn u "i'VI fJ1ff1ff fl 1 • • 

1 Ht~fJu-U'1uu1rn'1ty Fji~fJ 1~ttn1:11mnm'.i m1:'11ui~fJ~t~fJ1-,i't1'1 trn:il1mut1flllltt1-,i't1~t1i11 
"' ... " 2.1 'Vlfl1:1:m:111um'.im'l1'Vlmff1ffm 

.. 
.C\QI d d 'jJ 

2.4 '11'U1'ilfJ'VltflfJ1'lltl'I 

.., ""' .! kil ) 2.1 'rlfl'l:l:fl1:'1.Jl'Utll1'1Hlflr.tlftUlfl1 (science process s ls 

"' ... "~ .;. • ~ d ii 'O'll _, 'I ii... ,% "' ii"" .,\ 
'Vlfl'l:I: m:1J1'Ufl1'.i'Vll'ITYI fJlrl'lffm t 1J'U ff 'l'illtlJ'U 'VI 'il:fltl'I Hflli'l'U & '11 tfl~'ll'Ufl1J rjt '.i fJ'U t'Vi ti 

• llJ ii 4 ii ii ii " ii 4 ii d ... d ... ""1.P i 
'1..11 tll1'1l'1'Wfl1'.iff1JtU1: fl'Ufl11 'Vl~iltl'I ff'.il'ltl'lflfl11lli'11rn'llt1t'Vl'il'ilH'VIUllJ1'.i\IVi~'il'U !~l'.i11J'Vl'I 

il 1m:::111um'.i 1111 -Nuni1ty1111u;f1flll'.i:~1iu 
.., ""' .! 

2.1.1 AlUl'H1.IU.l'U8~Ylfl'l:l:fl1:'1.Jl'Ufl11YIHlfltllftltrn1 

"' <!I ,fj} C\ d 69'1 .d QI QI 

unm'.iffn1:11 ~uff~'lfl11llfl~mutrn: i'l1fl11ll'l1mmnrJ1n11'V1n1:1:m:111um'.i 

... <Iii • di "' il..,,1.., ... " 
'VI H 1'VI fJ lffl ff fl '.i 11'11illfJ'VI1 'U l:Jf 'I ff'.i llVi ti ff 'It'll 111 ~~'I 'U 'VI fl'l:I: fl '.i :1J 1'1..1fll'.i'VIH1'VI fJl Ill ff fl '.i • 

<!I .,;..,... "'lil'I <!I ii ii • 4.,..,. 
'11lJ1fJ\l'I m:1J1'Ufl1'.i'Vl'Ufl1'VlfJ1fflfffl'.i &6ll' t 'Ufl1'.ifffl'l:llfl'Ufl11 !Ul:::Uff1'1'111fllfltl1J '11 '.itl11ifl1'.i 

'j} I i ~ .C\ o'd~~j/ ~O 49/ d .C\,J 
uni1 ty'l11fl1'1 c:i fllll'll'U fltl'U 11ifl1'.i 'Vl1'11'VI fJlfflfffl'.i !Viti i 11 1 ~llll:Jf'lfllflt11J'l1 '.it1'llm 'Vl'il 'ilH'Vlfflmrn 

Vlff'ilu1~ (ffmtluri'l1ff'1llfl1'.ifft1ui'VlfJlfflffflf1rn:mfl iu 1'1'8, 2526 VHtJ'l'illfl 1~Vi'.i \lu~1 • .. 
.C\ 0 .ct. .C\ 'JI .i=t. t/QI o' .... 1c1 

2542 ; 11Jil ffl'.ilty11'U6ll', 2532 ; 1'.i'.i'W'Vl'Vil '.itl~UHfll trn:VilJVi'Vi'U1i t~6ll':f'JIJfl, 2540) 

Kuslan and Stone (1968) mh1fi'lflfl'l:l:m:1J1'Ufl1'.i'Vll'll'VlfJ1fflffflfi~11 '"Yln'l:I: 

m: 1J 1'1..1 fll'.i 'VI Hl'VI fJl fflff fl { fl ti 11U1J'~fl1'.i'VI1'1 l'VI fJlffl ff fl f J 'U ttl 'I fll'.i 11 U1J'~ fll'.i l'VI fJ lffl ff fl { 

ll'.i:fltl1J~1fJ fllHY'ltflfl fll'.ii~ fll'.i'Vl~iltl'I 1rn:fll'.itltlflU1J1Jfl1'.i'Vl~iltl'I fl1'.itln1J1fJ fll'.iffill 

11r;lmnwctl'nwn'il1'.iw1t11~Nm;f'lll'.iufJ" 
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Klopfer (1971) i~l..ft111lJ11lJ1v1-H1 "nn11::::m::::'U1um1V11~i'Ylt11ffTff1911tiJur!h~'U 

n 'ii tl 11lJ'11jfl'Vft)91tl11 lJ~ lfl~ 'ii 1tltl11fl~u1:1:::: tJ B u91tl11'YI 1~i'YIV1ff1ff191 {'ii 'W l n~ tl 11 lJ i1u ltyl ~fl 
'JI~ " ~ 4,,~' 

! l ff 1~'111tl111J l 'Yll~ 1'YI Vlfflff 1911~l:lfl~'ii'W11i tl 11l'VfflUtlIJty'tt1~ 1~'1') 

tuvlJ i'~u~i'vnv. (2531) i~umlJ'Yiti11::::m::::'U1um1V11~1V1v1tY1ff191fh "tr!u 

... 1~ Q.I~ 4 'JI ~ t1& ... I 'jJ a.1 i o o 
IJ{)'U~tl11ff1Jlff1!:::'111t1111Jl'Yl1~1'Ylf.11ff1ff~1CJf~lJ1!:::tlfl'U~1V tl11ff~ltl~ tl1119l~tlltl11J tl11'Yl1tl11 

'Yl~l:lfl~ m1ttJ~vmliv'LI m1ff1tJ~HD~ m1ff1tJml'mmu~ m1~flt1111J'l11J1V mnb1tJ'l~ 

tJ1:::: ivu,1" 
.I CV ... .t 

2.1.2 U1!:::Ultl'UtHtlfl'U!:::fl1!:::1.J1'Ufl11TIH1tltnflliJVl1 

ffmU'Wff~lff~lJtl11fffl'Wi'YIV1ff1ff~{ur:i::::t'Ylfl iu 11:16(2526)1~mhtJ1::::tfi'Yl'llfl~ 
., 

'Yin11::::m::::'U1um1m~i'Ylt11ff1ff~1flflmiJu 13 'Yin11:::: ~~{j 
"' <9 1 "•I "' "' I 'l I .k 2.1.2.1 tl11ff~m~ (observing) '111J1Vm tl11 'lfIJ1!:::ffl'YlfflJNffflVH ~flf.11~'11'W~ 

., 
117fl111:11vfla1~111Jtiu i~uri ~1 11 'illJtl ilu r:i1mv 1.u'1itJff'lJH'ffi~v191Hn'U119l(l'l17flm~m1w 

• 'U q q 

di '1 '1 .k =" A ,;. :: 'i" , '1 I Q '1 "' 111 '1 d 111 '1 l~fltl'W'l11'llfllJl:ICJf~l1J'W11Vl:l!:::lflV~'llfl~ff~'W'W l~f.I lJ fft1111Jl'H'W'llfl~Nff~ltl1911:1~ itJ 'llfllJl:l'YI 1~ .. .. .. 

., 
1) ,j~;hrn::::'U11v1t1fflJU9l'llfl~i~Q hwm1l~tJ1::::ff1'YlffllHff1~ 

2) 'U11Vlf.lfflJU9ll-i~tJ~lJ1W'llfl~1~Q 1~vm1tJ1::::lJ1W ,~ 

3) 'Unt11vm1ttJ~v'WuiJr:i~'llfl~~~~ff'~m1911~ 
"' & "' 'l" di "' 1" di "' 2.1.2.2 m11~ (measuring) '111J1V(l~ m1rnfltl 'lfltlrn~llfl ur:i::::m1 'lflfl1fl~llfl 

j} t I I I 

ir'Wfi1m11'~111iJ~lJ1tu'lltHiY~~H cii trntilJ1tilu~1rn'llfimlufl'Wi~fl~HmlJ1::::ff11n11iY~fi1~ 

I jl 

2) uff~~11i1~tfl~fl~jjfl1~fla1~(ltl~fl~ ~rm.1'Yi~'Liflm11191Nr:i 'lum1 .. . 

0 .dl Q.I I ..i:!i d 0 Q.I Q.I ..i:!i 

2.1.2.3 tl11'il1U'Wtl (classifying) '111J1Vm tl11'il~U'U~'l11fll1V~l:l1~'U1191Ql11fl 

~~~fl~lutJ11num1w~1~ cii flflmiJuvntl cii hwi1mw~1'Wtl11~~u,j~ mwcn~~mh1m'il'il::::'l6* 
4_ I 4 QI QI t/1 Q.I I 1 I .& d l"Q <9 

fl1111m llfl'Wt111lJ~H'l11fltl 111JfflJ'W'W 1i111Jtl'W flVH ~ flVH'H 'W ~fl1111'11 lJ1V'YIU ff~~ m m.J m 
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ti .d ,,_a 61 ,, d 0 QI .!! 0 i 'JI 
2) 1rnmnw crt'Yl F-itlt.1 i 'ift 'HI~ m~mn mrnt 1..1 n ~ .. 

~ . ~ 

3) ~~mwct1'11..1m11'1ri~ii1~1J'l11D~1u1..1niY~~1~ "l i1J~!m.1l'i~1'1ri~ii1~1J 
... 0 , 'JI 

'11'Jfl'il1Ut.lfl ~ 

QI Q.I ti I .::::..c:t. QI ~.::::. .c::t...:::. CV 

2.1.2.4 fl11'111rl111lff1l'Vft.11i1:::'1111~1l~fl1J1l\91UCl:::1l\9lfl1Jt1Cl1 (space I space 
f I 'JI I 

.c::..::::.cv QI ~ .::I I .::IQ.I QI d I .::I 

relationships and space I time relationships) 1J\9lfl1J1~Q '11111tlf:I~ 'Yl11~'Yl1\91Qt.lt.lrlrn~'Ylfl~ 11 
~ . 

nlh~~mm.1:::1'1im~ri1n1Ji~t1i!1..1 i~ril'i1 hlu~1i1~n1Ji~t1'il:::iimi 3 ii~ fiDri1111n~1~ r11111m1 cu q q QI 

1m:::r11111ff~ r11111ff'mi1..1tf1:::M·:h~i1~ti1Jii~'lJfl~i\9lt1 i~uri r11111ff'mi1..1tf1:::w:h~ 3 ii~ti1J 2 .. . 
ii~ r11111ff'11i1..1tf 1:::Mi1~~lU'l1U~~tl~'lJtl~il9lt1'11-d~n1JBfli~t1'11-d~ r11111m1111t1~Uff~~ 1..rt~'W .. . . 

~ 

i11n~l'in11:::n11M1ri1111ff'11i'Wtf 1:::Mi1~~11mtl~ti1Ji1~ i~urim1;f1foiiJ 2 ii~ 1m::: 3 ii~'il1n 

i~t1'lJtl~fl1'Vf 3 fi~i~ r11111ff'11i'Utf 1:::Mi1~ii~tirn1m i~uri r11111ff'11i'Wtf 1:::Mi1~m1 • 
11.J~ri'Wu iJC1~~1u 'l1U~~fl~'lJtl~i~t1tirn1m '111tJr11111ff'11i'Wtf1:::Mi1~ii~'lJtl~i191rniJ~ t1'Wui1C1~ i iJ .. . . 
tirn1m r11111m1111t1~u ff~~ 1 ..r1~ 'W i11n~l'in11:::m1M1ri 1111ff'11i'W ti 1:::Mi1~ii~tirn 1m i ~uri 

m11Jtlt1~1uMt1~1m:::ilffm~'lJtl~i~t1 i'1ril.g~1m~M1tli\9lt1gm~t.1mwcri' 1Jflnri1111ff'11w'Wtl • • 
1:::'1111~fl111iJ~t1'W~lU'l1U~ 11.J~ti'W'lJ'W 1~ M 1miJ~ti'W iJ~ 111W'lJtl~i~fJ rl111lff11111f:l~Uff~~ 1..r • 

c::l <!! "' el 'JI 
m 'W t1~'YI011::: 'W iJ 1::: flfl1J~ 1ri 

1) 11'1i11 2 ij~ 'il1fli11 3 ij~ ~flll'Y'W~ 1'111~ 

2) 11'1i11 3 ii~ 'il1fll11 2 ij~ ~flllf'W~ 1 ..ri~ 

3) 1Jflnri1111ff'11n'Utf 1:::'1111~ 2 "~ n1J 3 ii~i~ 

4) 1Jflnri1111ff'11i1..1tf 1:::MiH~~~Dtjm!1m:::'ilnnrn'lJ1i11~1..1~w 'lJ11 

, 'JI I "' .k ''l O I "I '°' 'l <'1 "' .k 
5) 1Jflfl '1111\9lf:l'l1t.l~tltl !'1..1~1U'l1t.1~'11rn'Ylff !~'lJfl~flfl1\9lfJ'l1'1.J~ . .. . 
6) 1JtJnr11111ff'11i1..1tf 1:::Mi1~m11iJ~ri'WuiJC1~~1tmtl~~fl~'lJtJ~il9lt1ti1J .. . 

2.1.2.5 fl11fllt.11W (using number) '1111Wtl~ m1t11.UtJ11C1~i~'illflfl1'Jff~tfl\9l .. 
HC1m1i'1 m1V1'1C1tl~ tm:::'il1mmri~gt.1 "l 111i'1m:::Vi1ti1ril'l1ij i'1m~1..1m1111r11111~t'1ri~ii1~1J 

1wniJ1:::tfi'Yl'l11Dti11..11wfi11Mijt~tl1,r~g1..11.U11 'ilri1111'11111t1 i~~~~~t.1 i~t1fl1'il'il:::t111fft.1fl l 'W11.J .. .. 
'lJtl~~l'JH UHt.lf.llJ UH'l.Jfil'Vf ,'1fl:::Ufl'J11 011-n ffllfll'J fl1'Jt~tlt.11J'J'Jtl1tl t~t.l~t.I 

d G)'1d~cv er ,, 
rl111lff1111'Jf:l'YIU ff~~ ! '11 .!Mt.lf:l~'Ylfl't:l:::t.I iJ1:::flfl1J'11tl 
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_,.d -• 'JI , 'JI ., _., ., 'JI 'JI , "".% 1JJ 'JI 'i 'JI 'Jl<V 

1) tumJ'WUUCl~'llOlJCI 110~ 'WiU 1111 'ttt'lll 11~'ll'W t~ t~fJ11:::~o~i11n 

ii1iomilumJ~1 ~ 'Wm1i11tff'WO i~od1~mm:::u11 .. 

'llO~~nHiln~11::: 1-dthi1uil1ou1:::i1''YIH~wjjo'llo~~n1~ uC1:::t11~1uil1~111i1'V11~'l1111'00~ 

~n1~ 1~m;ifJ'Wttl'llo~i1uil1ou1::: i 1't'1fJ~il1~u111nfi1tl'ofJ i il111t11111n1110111nfi1111n 1 il111t11 

,,\ . ~ 0 'JI .dlJ) 'JI 
2.1.2.6 f11lffOfl111111lllfJ (communicatmg) 11lllfJfl~f11l'Wl'llOlqJCl'YI t~111f1f111 

ff' ~tn~ H'1f1111~ m1'Yl~C1 o~ UC!::: 111mmri~~'W41 mi~n1:::Vi1t fffJl mj hwti'.l'W nu11 rn1111g 

d o <V ... O I , I ,,\ l 'JI ')I..\ 'JI , lJj 'JI,,.,,: .l 
t 'j fJ~" 1 ~u UfJf1Ul :::m 'YI 111Ofll'W1W fll 111.lt 't'rn 11 i::f O'W t 'lll 11fl111111 lllfJ t ~ ~ fJ~ 'll 'W 1~fJOl1111::: 

i11tff'WOl'W1U'llo~~u1~ UH'W.fllJ mmm~ i~o:::um11 m1-W u11m1 nni;ifJ'WUnfJlfJ ti'.l'W~'W .. .. 
.d l!J/d.fl!!lQ.1;: 'JI 

f11111mmrn'Yluff~~ m11'Wfl~'Yln'l:l:::'W il1:::nou~1fJ 

,, 
2) uom11~HCI l'Wf111Ultff'WO~Oll'1 l'Wmltiiomrn:::tff'WO~Ol.ICIU'W f11'j . .. .. ,, ,, 

O 'JI <V <> ~ , 'JI <V , 'JI I 'JI 'j 0 'I -· 
'Wllff'WO'llOlJCl'W'W011ltf1~'ll'W ~11"1fJUUU ~~ ~f1"11111U'11 t~fJf11l'Wltff'WO t'WiuUUU'llO~~lll~ 

iln~11::: l -fft11~1uil1ou1::: i 1'V11~~1fJi1o'llo~~111~irn:::fi1i1uilrn111i1'V11~'l1111'o'llo~~Tn~ i~fJ 

t ;i fJ'W ti l'll o~i 1u ii 1ou1:::i1i1 fJ~ ili~ u 111nfi 1tl' OfJ i UY11fi 1111nl'I 10111nfi 1111n i Ul'l 1tiitl' ofJ 

, 'JI <V 'JI .di 'JI <V I d 'j <V 'JI ... - • o' <> I 

11f1U'll011'1'YI ~111f1f11'jff~m~OfJ1~llt'tt~HCI t~fJOlfYfJfl11ml'll0u'j:::ffUf11'HIH~llll16lf1fJ .. . .. 
0 ... .. ~ 

2.1.2.8 fll l 'YI 1'W1fJ11 '.i Ofll'.i ~ fJ1f1'.i W (predicting) 1111 lfJfl ~ fll '.i fl 1~ fl::: tu 
' ,, 

th~ouri1-rntl'1 i~fJ01ffrJilnn!Jm1wfiin~9f1 ml'nnn nf.1 1110 'Ylt)'l:lafl1111ff'11i'W'fi'llo~~1 
... I i ' Q.I J , ... 1d.::1 , 'JI l 4 ! rl'JJ .d .d Cl.I Q.I 'JI , 

uu1~~u~ 2 ~1'll'W u'YlllOfJU'11 mrn~'W'WlllfflU fl1'.i~fJlf1'.iW'llOllC1'YltnfJ1nu~1rn'lli~un .. . .. 
'JI d ?I ... _J .J 0 , 'JI ... o' 'JI .dd I <V 

'llOll'1'Ylt1J'W~n1~11rnnnn ll]f~'Yll ~ 2 uuu flO m1~fJlf1'.iW.flWl'W'llOUt'll~'llOll'1'YlllOfJ nu .. .. .. 
n n ~fJ1n 1 w.fl lfJ'W on'll orn'll~~ 011C1 ~ iiod t'ii'W fll '.i~ fJ1f1'.i w HCI 'll o~ ~011C1 t ~~ il1111w .. .. .. 

d 'l'JI"' ~ <V ,Ji'JI I 

f11111mmrn'Yluff~~ mm'Wfl~'Yln'l:l:::'W ~un 

'I 'JI 'JI -• ,,., 'JI 'JI 0 'I ,,\ lJj 'JI 
1) t'lf'll0ff~u111f1fl1'.i'Yl~CIO~'YI ~ll1U'11fll~fl:::!'Wfll~OU t'WtlO~ t1 

ri1~11.J1 i~fJ~a~ iiji~'Yl~CIO~ i~ 

2) l~Ullf1!)fl1'.iW~tn~~'l.JCi1 l'l'1f1fl1'.i f1f.) 11l0'Ylt)'l:la~i~Vilfl1'.i 
'Yl~CIO~t1'.J'W~fJOlli'UU~1fll~fl:::t'Wtll~OUJ'W 41 l'Wt~O~~ff~ iiji~TI1f11'.i'Yl~CIO~ i~ 
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., 
2.1.2.9 fll':i~'1ff1JlJ~]l\J (formulating hypotheses) '111Jlt1il.:.i fll':ifl~'11lfll\9lfl1J 

11ri1.:.im.~1riflu 11:fi1m':i'Yl~nrn.:.1 1iluti1\9lfl1J~':iflm':ifi\111u fflJlJ~11u 1~m 1~umf1um':iiY .:.imlPI 
., . ., 

f1111Jf 111fltl':i:ff1Jfll':iWt~1J1i1u~u11u fi1\9lfl1JflfliHi 1.:.111iiliUJ'.:.i1:LI'Yl':il1J'l11fliJ.:.i 1:U1ilu 11 i1nn l':i 

l!!l A I ..::. .d. i J 4 .CJi d, jJ QI ... I ~ ~ d ' 

flQ '11':ifl'Ylf.'J'l:IQ1Jlflfl\J ff1J1J\9ljl'U 'Yl\9l'1'll\J fll11\Jfl'l1':ifJH~fl ~ fll':i1Jflfl\9l1U lJ':i flff':i :CJf '1 fll111J fif;'llP'tfl 

°' -1 'I i "' 'I ii di ..k I 

1P11u lJ':i \9lllJ 1m: i u fll':i IPl.:J fflJ1J\9l 11u ff11Jl':i fl1Jflfl m'YI ':i 11Jfl'1 fll':i fl fl flu 1J1Jfll':i 'YI ~rnfl.:.i CJf '1'Yl':i11111 

~1u tl':i 1~1ilu ~1utl':iVff':i: ~1u tl':i \9lllJ 1m:~1u tl':i~~ fl'1f111Jf11J 111' f1'1~f11111 mmrn~u ff~.:.i 111' • 

2) 11flnfl111JiY11iutf ':i:11i1.:.1~1utl':ivff':i:n11~1utl':i1P11lJ 1 ~ 

2.1.2.1 O fll':itll'l1\J~Ut11m~.:.it1a-LI~nn (defining variables operation) 

'111Jlt1il.:.1 fll':i tll'l1\J ~fl 111J'l1 lJlf.IUf;'l:'lJ fl1J! 'll\9l'llfl'1tl l~ 1'1 'l ~fl~l \J fflJ1J~J l\J ~~fl.:.! fll':i'Yl~f;'lfl.:J 111' 

1~1111\9l':i .:.inu1m:mmrniY .:.1m\9l111fl1~ 1~1~ufi1flii11w~1~u1i111m':i'Yl~f;'lfl.:J uf;'l:11fln1~1~~1 

utl ':i~!~tl1~'tHn1J fll':i'Yl~f;'lfl.:Jif \J 'l fl 111Jffl1Jl':ifl~U ff~.:.! 1 i1'r~\J i11fi~nfl'l:l:rl'~fl tll'l1 \J ~ 
°' _1 4 D I 'I ii D l'!il 

f1111111111mm:'llfl1J!'ll\9l'llfl'1\9l1U1J':i'l1 ':iflf11\9ll'1 'l i '11ff11Jl':ifl'Yllfll':i'Yl~f;'lfl.:J i ~ 

2.1.2.11 fll':itll'l1\J~tm:mrn11Jt}1J~1utl':i (identifying and control Variables) 
., . . 

m':it1111u~~1utl':i 11mriil.:.1 m':itl.:.i:if~1utl':iOff':i: ~1utlrn111 1m:~1utl':in~fl.:Jf111Jf11J 1 i1'f1.:.ifi • 

"' ., di -1 ?I ii _1 ii 
~W'l1fJ1J ':i:~1Jfll':ifffl'l:ll 1J':i:!fl'Yl'llfl'1':ifl !1J\J\9l'U 1J':i:flfJ1J~1tl 

~1Utl':iOff':i: '111Jltlfl'1 #.:.i~tilt.1ff1!!11fJ~fi1li1'1fi~HMh.:.1 'l 117fl#.:.i~ . ., 
t':i1~t1.:.im':i'Yl~f;'l'fN~i11ilt.1mm~firit11i1'1fi~Hf;'lt,ft.1tl't.111~ .:.1117ti 1:U 

~1Utl':i\9ll1J 11111t10.:.i #.:.i~tilt.1Hmdt1.:.im111n~1utl':ioff':i: trlfl~1 
u ti ':i'l11 ti# .:.i~tilt.1mm\9lttlgt1t.11 ti ~1tttl':i117fl# .:.1~1ilt.1Hf;'l1!:utlHnlJ 1 tl~1ri • 

G) 9J ~ 4 j/ I , I.ct, ~ 'JI ~ QI 

!'11 Hf;'lfll':i'Yl~f;'ltl.:Jtfl~f1111Jflf;'ll~!flf;'lfl'U \11'11lfl11 lJlJfll':if111JfllJ & '11!'111Jtl'U flt.I • 
fl1111m111rn~uff~.:.11 i1'n'.lt.1i11fi~nn'l:l:rl' 1~uri ., 
1) :iftl.:.1~1utl':iVff':i: ~1utl':i\9ll1J 1m:~1utl':itl1'UfllJi~ • 
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,, .d ... I .c. C\ ~ c:v .e9 'JI db] 'J/ iun 2 fll':iIJ{),j~m':i'fl~crn'I Y11rnm,:i fl1'.i1l~'Lihl'flfl'llVlJ'l'fl i~111n 
.::i ~ Q.I Q.I 4 ,'J} I I I 'JI 

fll'j'fl~'lV'I 9f'IU11lt'LI'l.JH'l1llflfll'jff 'Im~ fl1'.i1~ trn:vu '1 ~Vtll'lfl'lV'IUfl'l1tl'l:\}fl~V'I 

iu~ 3 m':i,jufiflN'lfll':i'fl~'lV'I ~,:im1111:v~luiiJm':il'I l'l~Vm':i 
t~t1'1.Jm1vJ ~'I l~u"Yi'111111:utY~'ltll'llV'l~1U'Lil6tY':i:'LI'l.JUfl'U'l.JV'l.J U'l:tll'UV'l~1U'Lil~lll'LI'l.Jttflhl 

i,:i 1 ~um Vil: l uu~'l:tmu~v,:i l ~mfl'l~m111:tY11 Vi!vmf ,:iu ff~'l l tttM'W f},:i~1uY1il 'I'll v,:iri1~1u iJ ':i 
..f ,:i tYV'l'Lihl m1vJ fl1111ff1111'.itl~U ff~'l l tttMhl i1tn~'tin1'J:if 1 ~un 

(1) VVflU'lJ'lJfll'j'fl~'lV'l t~tlflll'lhl~~1uiJ':i6tY':i: ~1U'Lil~lll trn: 

(2) itlvmfl~v,:ijjv~11: l~vhml'fl~'lv'l 1~v~1,:im111:tY11 
" . 

(3) iJi],j~m':i'fl~'lV'l~111iu~ vulivvmm'LI i 11~ 
(4) l~tfl~V'ljjV~l'I '1 i'Wfll':i'fl~'lV'I i~V~l'l\}fl\9)'V'I 

" 
(5) ff'ltfl~H'lfll':i'fl~'lV'IV~l'l'l:tfltl~ t~trl~iJ':i:ffl'Vlffll~tl'ti'I 2 

1rn: 11:\9l'v,:i iij'l'lfl11111Mh!!~hl'llV'l~hl!V'I 

(6) ~~m:li1.u'v11'l~ff',:im~ 1~ u'l:1tlvninm':i~m111:tY11l um':i .. 

(7) 'Unu1ui:ln1'Jw: tY11,j~ 'LIVflf11111ff'mfon'llv'l.u'v11'l~i1v~i~ .. .. 
V~l'ltlfl~V'I U'l:ffl1Jfl111Jtlfl~V'l'UV'lff1J1J~il'l.J ,~ 

• q cu .. 

~ ~ ~ _1 
2.1.2.13 fll':i ~fl 1111l'l111 tl'll Vlq! mm: fll':i 'l '1 'UV ffi IJ (interpreting data and 

making conclusion) l'llJltlfl 'I fll':i U 1.J'lfl 1111 l'llJl tll'I~ V'Un trltli:lfllJ w: .u' VJJ 'l~ii vtj fll 'i 
" . ~ 'JJ QI 'JJ l"Q,I 4 'JJ ' Q,I Q,I ,~., ?t 

~fl1111l'lllltl'l1Vlq!'l'Ul'lflHV11l~V'I ~'VlfllJ:V'W ") ~1tl t~'W 'flfllJ:fll'iff'l!fl~ fll'i ~~11'l'll !lJ'l.J 

l'l'u m'i'l'l.u'vtYiiJ Y1111uil,:i ffi'Lifl1111ff'11liun'llv,:i.u'v1J'li'll'l11~ f11111m111rn~utY~'l l tt1Mu 11 

" 1n~'tin1'J:il i~uri 

2) 'LIVflf1111Jffll'W'hl n'UV'l.u'Vl.l'll'I~ V~1U1J'i~iiv~l hi fll'i'Vl~'lV'I i ~ .. .. 
,,j ., ~ ~ "' " -1 ffll lfl 111 'WV fll'i 'W \911'1.J 1fl 1111fll1l'l'1.J1'YJN1'YJ tllffl ff~ 'i 'll V'l IJ 'i::; ! 'YI ff 

ffl'li'! v111~m 1~m..i,:iiJ':i:tfl'Yl'llV'l'tifllJ:m:'LI1hl fll':i'fll'li'YltrlffltY~{ vvm~u 2 'Li'i:t.fl'VI l my "I 

i~uri 
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fll'J~lU'Wfl 

" " 
3) Tifl'l:l:::m~:1.J1'Will'J;J''WNfflJ 11ltJ.U'WU'JW1ill'J 1.h:::fltJU~11'.J flU .. 

4) ill'J ii111 'W ~-a l'.lllJ!; ~iJ B-LI~m'J ill'J ii111 'W ~u ri::: fl 111tJ1.I~1u iJ 'J 

~ ~ ~ _1 
fll'j 'VI fl ri fl~ m Hlfl 1111111.111'.J'U fl\! mrn::: 11 u ri ~ 'U tJ ff~ 11 

"'"' .! 2.2 Hlflflfl1'1tllftlilfl1 

a .c:::. o' a1 i d QI .... I o'.d o QI 'j) ~ 111 'JJ 
ill'J!W'Wfll'Jfftl'W1'Yll'.llfflff~'J't'Jm:::~mm lJ1~Q11'J:::ff~fl'flfflflf!J'Utllf'W~'J:::1,1 n 

~'j ~fl'W fltl ff ~!ffllJ 1-tt'~!~l'.J'Wii!~~fl~'¥11~1'¥11'.Jlfflff~l mlJ1'1flfll'J (2544) i~flllf 'WflflWfllV'f'Utl~ 
.. q 

i}d I d ~ r/ QI .dl ~ ~ QI I 

N!W'W 1 'W flrllJffl'J:::fll'J !W'W 'J1'¥11'.Jlfflff~'J'Utl~11rlflff~'j ill'Jfffl'l:l l'U'W V'f'W i l'W V'f '¥11i ffm l'lf 2544 11 
qj q cy qj .. q 

.Cl 'j) 0 61 'j)'j)d. 'j) o' 'j) ct. QI Cl ct. ,J 

m :::u 1'W m'J i 'J l'.l'W i ~:::'¥11 i 11 ~!'J l'.l'W ff'j Htl~flfl11111irn:::m~m'JV'f li'll'W 1rn~fl~'¥11~1'¥11'.llfflff~'j 

! ~~fl~! i'.J'W ;l~ fflij fl'U fl~ Uflfl l:l~tltl 1 -tt' !fl~~fl'l:I W ::;ij ffl'.Jlf l tlfl 111.1 ~ff fl'fl H ;l~ 1 ~111 'J 
q .. 

d 'j)~ ti yd. ~ 'j)Q.1 .... I Cl ct. I 4 ..:::::.. Cl o' 
!'j 1'.J'W 'j1'VJl'.Jlfflff~'j'Ufl~N!W'Wfl1'j !~'jlJill'jlJ'j:::!lJ'Wrn~fl~ 2 ff TU flt)! ~~fl~'Vl1~1'Vll'.Jlfflff~rnri::: .. .. 

Cll Cl r/'j) Q.I Cl 4 Q.I 'j)d. d.61,, 
! ~~fl~~ tl1'Yll'.llfflff~'J ~11'.Jfl l'J ff ~!fl~V'f q~ fl':i 'J lJ11 ':i tltJW l:lfl'l:IW:::'Utl~ ~!'J 1'.J'W 'VI ! 'lf'J::: l'.J::: ! 11:1l'W1 'W 

V'f ijff1Jfl1'j uri:::ii11uiJ':i:::!il'W tJVHff~ l!fflJij 1~l'.Ji1,11V'f q~fl'j'j lJ ill':iU ff~~ Otlfl'UO~ ~!~ 1'.J'W ~l'W 
" " i~~fl~ii111ni9lll'WlVV1~ii'.J'W.U'W~O'W~~{j 

"' "' lilflflfl 't1'f flfl111Jfll 1 Uilfl 'I tltl fl 

., ~ 

1. 'jlJ'j .. 
, QI j)'j) 4 ~ 'j) 'j) ! 

1. ff'U ~Url:::'JUl'UOff'U!flfflf'jf.lff ~!'J1~11'.Jfl11ll~~ 1 ~ 

2. ~OUff'UO~ 
' 'j) 4 ~ 'j) ' 4 .:!I 'j) 

2. ~OUff'UO~~O'UOff'U!'Ylfflf'jf.lff~!'JlOl'.Jl~m:::~O':iO':itA 

~ I 'j)lt!il ~ d 4 .d Q.I , A .d .c:t y 
3. !lf'UflWfll 3. u ff~ ~fl111J 'j ff fl'lf'U 'lfOU uri:::lJ fl 111J t'lfoi 11£J111ufl w m'U o~ i 'j o~ 'VI! 'j l'.l'W ':i 

q .. q .. 

"' 4. ~~'j:::lJU ~~ih~u iiJ~ l'.JU!'fil'.JUUl:l:::U'JW lill':i rn~fl~fl1.JflW ri1ivlo 4. ~~'J:::uu 
.. q 

ih1iJ16*111oiJB-LI~i~ 
~ "' 

5. ff'Jl~tJWl:lfl'l:IW::: 5. i~o11iJB-LI~111o hiiJB-LI~1'W~~,j1~., i~ov1~m1.11:::ff1.1 
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"' "' .J 2.2.1 hlVltlflYIH1'JUllffli:rVl1 

' ,, ,, "'1 4. .at, d.::::).,-=i .c9 'J/<j ,,,., 
Uff~·H"Hlt1'VIVJ~l'W'il~ 'ii 'H'Hl'lJfl~f)fll't'f'UO-:J1Jfltm 'Vltn~'U'W'illt1t11'ifffftnfl111Ji t~W "lf'Vlt1ll:: 

m::1J1'Wt11'i'Vll-:J1'Vlt11ffl'ff;!l cb-:J~W~t1llW::~H., mri1rl'i~ufi fl111Jfft11'il1~f fl111Jli-:J~'W ., .. . 
o~'Vltl rn1Jfl01J fl111ri11fi~"lfD1J fl111J~off'~6 m'ii11Juff~-:Jfl1111fi~tlimrn::t10111'11-rl-:Jfl1111 
.at, d 'J/.!t A O I Q.I 'J/a , 'J/ I 'J/ o' I QI a 
l'l~!'Htl'UO-:JHOtl l'l111J1Jl'H~H~ t11'i'VIHltl'i11Jt11JHOtl ~Otll-:Jff'il-:Jff'irn 11-:JUHtl'i11Jt11Jt'V'IOtl .. . .. 
1 u nri11 Vi1fi 'ilt1'i'i 11i111tim~ou 1 t1 nri11 m1'1fi~ ni1'rn ff~-:J oon tfftl Dl'l 1111fi ~tlf t1 ~t ~ t1 • • ,, ' 

1h:: 1ti"lfu~on~1J m::~o~of u 1umnJi)tl~-:Jl'Wtrn::~n~onm ihh 1 'il'if1t1m~o~flt1 1Jil1'ii1t1 

., .1, "' o' 
2.2.2.2 ff'i'VltilU~::9f11J9f-:J 'WHi;Nltl'Vll-:J1'Vltllfflff~'i 

d ' -· 'I' o' "" o' 'I' 'I' "' 2.2.2.3 l'H'WtJWfllU~::IJ'i:: ttl"lf'W'UO-:J1'Vltllfflff~rn~::t'Vll'l t'W t~tl 

2.2.2.4 ;i'i::m!n 1t1tJwti1tm:: lnll'UD-:Jm'i 1~t'Vll'l lt1 fov 

d 4 " ' .at, .:::::.. o' ' 2.2.2.5 t 'i tl'W 11 'i Vt 'Ul'i 11Jt1'ilt1'i'i1J 'VI 1-:J 1'VI tllffl ff~ 'i DrJHfftl t1ff'W1 'W • 
2.2.2.6 t~on 1 -M'1~m'im-:J1'VlmtY1ff~f1 t1m'ifi~tm::tJi)tl~ ,, 
2.2.2. 7 ~-:J 1 'ilt~t1t11"lfl1'Vlt11fflff~l 

22.2.s 1~fl1111fV1H1V1t11tY1ff~firn::tV1l'l lu l~vodHijflwti'irn .. . 
2.2.2.9 1~fl111Jfm-:J1'Vlt11tY1u~ftm::ml'l lu 1~v1~wll'lim1wi~i~rn-:Jil-:JH~~ 

.. u 
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., "' i 1" ... I C\ " Sid .ct. Cl 'll 
~~fl TH 'HJ 'lJ fl l'HHJ 'lJ ~HJ 'If frn fll 'j lJ 'j::: 11J 'lJ '\I fl .:i l~fff fl 'lJ ln'I::: l!;i 1 'HI 'lJ lJl Vi~ l'Hl.11mfl11 lJ ff fl~ fHHM 

fl 11lJff1J 1'11~ff1J H Cl fl fl 'lJ ~::: U 1HCl~1 ~, tJ Cl-:J ;J fl ff 'j tJ 1ri'lJ;Jfl1J Cl W \liJ 'lJ 1$11u1 ~~fl~ 1~fl1.fi1 ri 'lJ . . .. 
..J ~ ~ 

fl .:i fl'tJ'j::: flfluri1u '11'lJ.:i1 u fll'j ~ ~ ff'lJ Hi:l ff'11q 'Yin 'j 1 um fl 'j 1uil '111 fl'ii1.:i oifu 

~fimnl.fiuu1fi~'\lfl-:Jffmuuri.:im11J1'Ylv1ff1ff~{u":::rr1fl iu fofj (2546) i111ffu .. 
Nfll~lWHCl 1m:::flw::: (2544) m1Ji'lf1fln (2546) ~flri11i1 flWi!fl11w:::~1'lJf1111Jfifo~ij\91fl " . .. 
.c::. ti .:::::. ,,d 1 ,, ~ d 1 

TYWlffl ff~'j Vi q~ fl'j'j 1J 'YIU ff~ .:i flflfl fl 111J'lffl'IJ fl111J ff'lJ ~ fltllfl i fl Vlflffflll 11'11 'lJ ~ w m1rn::: 

tJ'j::: itt'lftJ'\lfl-:Ji'YWlfflff~{ 

2.2.J 8.:Jft1.h:::ntltJ'U8.:JHJflflfi 

"' "' .J , 'JI 'JI "' .... I • I <!! 
rn~fl~~:::m~'\l'lJ ~~:::~fl.:J1Jfl.:JflIJ'j:::flfl'IJ 3 IJ'j:::fll'jflfl 

' .ct. 4 .ct .... I ' 
2.2.3.1 fl111Jfl~ (cognitive component) 11Jfl'l,!flflCl1Jfll'jIJ:::'YI::: (interaction) ~fl 

~ I ,4 t/1 t/ C\ .ct, d I~! C\ Q.I 'JI 
ff.:i~1.:i "l 'Hrnffm'lJfll'jW~1.:i "l 1J'4lltt~:::m~fl111Jfl~m'lJ~flff.:J'lJ'lJ "l lm:::m~fll'j'j'IJl 

' ~ 

(perception) '111!-:J~lflfll'ji''!Jf~:::Vh 1 M'11'4l1Vlfl~U 'lJ1fl111Jfl~llff .:JU'lJ '111 flff\11'1.J fln W '111fl 

t/ ! jl .c:!I 1 'JI 4 I d 4 l.d £'t 'JI 
mnnflnW'lJ'lJt:lfl~fl-:J'Hrn i11t:1fl~fl.:i mm:::ff1J'l'i'jfl 111mm:::ff11 ~'l'i'jfl ill~ mu~u .. .. 

j},Cl • .c::. " dt:t. 
2.2 .3.2 fl 111J i ff fl (affective component) lfl~ ~ 1flfll'j1J W '\I fl.:J 1J flfl Cl 'YI lJ H Cl 

f I I 1 f I 'JI 

ilrnil fl.:J ~lm1u1fl111Jfl~~flff .:i~1.:i "l ~11Jflfli:lijf11111fi~Vi~~flff .:i 1 ~ ~ ~:::ijf1111Jf ifoVi~ 191 Dff .:i ir t.1 

•1muiij'lffl'IJ f11111fo fl111J im1i f11111m~v~ fl111J'Yifl 1~ f1111111infl 1~ 1r!'lJfi't.1 

' C\ 4 d .c:t, 'J}l:!il. 

2.2.3.3 nq~m'j1J (behavioral component) 11Jfl1Jflf1Cl1Jfl111Jfl~ fl111Jlfffl 

C\J 4 .ct, .d .~! 
lfl~'\J'lJHCl~l1J1Jl flfl fll'jUff~.:J'Yit]~m'j1Jl'Yifl~fl'Uff'lJfl.:J~flff .:J'lJ'lJ 1'iit.1 Uff~.:Jflflfl 1 'lJfll'j Vfl1Ji''IJ 

~ 

1ijVfl1J i' 'IJ tJ tl lff 1i '11 ~fl ffU 'IJ ff'4 'lJ '11~flf'i~fl1 'lJ 1'11ri1 {ji ri t.! ~ t.! 
.I ~ ""' ..,. t! 

2.2.4 fll11J9flH.:JA;JflflflflHlfltllftUffl1 

"' "' • I o' "' o' 111 'JI 
flw:::m'j1Jfll'j'Yi\liJt.11fll'jffflt.11m:::H'1~fJIJmflrn11ff6t.11'Ylv1ff1ff~'j (2525) i~ 

' ~ 

u u::: u t.11'YI H urifl 'j 1t.1flnfffl'lJ1 ~ fltJ" fl N.:i1 ~~fl~ 'YI H i'Ylttlffl ff~ {1 M'1fi ~;ju fi u ir m1 vu i ~ vij .. .. 
~ 

uu1m.:i lunntJi]u~ ~.:iii 

(1) 1il~ iflmfflll'~1'1vt.11~ntJ'j:::ff'IJfl1'jWl~flm'j1'1vt.1f fl~1.:i1~11~ i~muu 
~ .. 

"""' d 'JI l'j)Q.I C\ ""1 'JI 0 el 
11ifll'jlW'lJ z~lflfll'j'YJ~Clfl.:J 1m::: 'lf'Ylflll:::m:::u1u nnm.:i1'Ylmff1ff ~'j u mrnt.1 '11 lfll~fl'IJ ~.:i ~::: 

'ii1ttillil'lJ1rn~fl~'Yl1.:iiV1u1ff1ff~fl tJl m 1m1~ u1fiu 

(2) 1Jfl'IJ'l11JWlM'~1'1vu't11fi~nn1J'YIHi'Yltt1ff1ff~{ i~m~rnl:::'Y.Jfl "l nn 

'YI~ Cl fl.:J fl 1'j 1 lf' ~11V'lJll1.:i lt.! i 11Jfi'lJ 1 r!t.1 flri1J 1~ flftflfll 'j ll 1.:i lt.I i 11J fi'IJ ~gt.I i' 'IJ VJ.:i fl 11lJ fl~ 1 il t.! '\I fl .:i .. . .. 
~gu 1ifl1111i''IJN~'lffl'IJ~fl.:i1t.1~1 ~i'u11 fl'IJ'l11Jltt 1m:::'tlw:::~ N'1'1vu'tl1m'j 'YI~ Clfl.:i Ju m fi'fl.:i fl fl v .. .. 
~umm::: 1 M'fl1111'ii1vm ~fl'IJ 1.:ifl~1.:i1~fl~::: i ~ff' .:im~nq~m 'j1J'\Jfl.:i~1'1vu1 'lJ'\JW:::tl u$11u 
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fl~m~1rirnff1ff\91fl~~ 

(4) "1W~li1m':iffff1..t fl1':i'UTH"'fl~\911V1rnm':ifffl'lfl1J1i~h1nhm11~1~ "l i~mi .. 
. ., 

f flt11mif u U'1~fl1':i rn11'il1ff'\Jfl~fli~flnni1:1Jti'ilm ':i:IJ"1fl~irm1t1u ff ~m rl1i1 'il~t1jul"l"'~il1fity 
I .& 1 Q.I ~ Clo cf'G) 'J} 'J}d , 'J} =" I .ct 

ff1U 'HU ~\91flfl1':il"l\IJIU 1t'il\91fl\91Vl1~1VlfJlff1ff\91':i &'11 i:;!t:i tlU ~UlJU flfJl~~ 

i Q,I ~ ~ " 

(5) fll':iffflUl'Jflm ~flifl1':i fffl~U Vl':i flf.JW '1fl11 W~'\Jfl~t 'il\91fl\91'Vl1~1YlfJlff1ff \91':i \911:1J 

,l "' "' ~"' ,,j ~"' i ~di "' d fl 1l:IJt'H1J1 ~ ff:IJ "1fl~tUfl'H1 1J Vlt Hl'U U '1~ 1 ti'\! fl~ i:;lt ':i tlU t 1"I fl i:;lt ':i tlU 'il ~ ~ CJf:IJ CJf1J U '1 ~ :IJ fl~ t'H U 

fl11:1Jil1fiw"1fl~t'il\9lfl~V11~1V1t11rY1iY\91{ t1n~1fl~1~m\9lm:iw~tti~~u1u;11911h~~11'u~t1jutlru'H1 
" . " 

"1fl~ff ~fl:tJ i,fu m':i'il':il'il':i~~.u~ 1 um ~tV11"1:1J'H1um u'1'1 h1'~t1t1u 'li1t1nufi~t~fl'tt1uu1r11~m':i . .. ., 
,,~ Q,I ' QI ,, Q,I ,, .i::t 4 ,, .ct .... I ... I 

u flIJty'H 1~~n'111 'il 1nm':i\91~"1flff ~tn\91'\Jfl~ i:;!t:i t1urn~ 'H ':i fli:;!t ':i t1u m 'ilIJ':i ~" 1'1'il 1nm':i IJ ':i ~mff"1fl~ 

,,j d, ~ ,,j ':91 "' ~"' <;' ~~ i ~ ' 
mn1'lfm':ifffl:1J1'1'1l'Ufl ~ t'WflHflUU1fl~"1fl~i:;!t:itlU t~t1flimuflm~111um:ittflIJty'H1 mm 

0 i ~ ,,4 0 4d ,, Q,I 

mrnrnu~ilty'Hl fl1':i\91~ff:tJ:tJ\91j1U'H'11tl "l "1fltl"lfl'H1m\91fl1J Yl~'1fl~'H':ifltn1J':i11J':i1:tJ"1m.!'1 'il~ 

. ., 
ti'ilm:im!"'4"1"'m1rY1ff191{ i~n~M'fl11:1J'Hmt1fitmn~1~nu~~i1 

flhf191if ~HVli"wu (2532) nrl11i1 "n'ilnn:1J'lflJ'U111r101rY1ir191{ 11jufl'iln1111 • • • 
tl'm1 t1u ~~d~tff~:1Jfl1111f fl1rni.U11'iltrn~iJ:i~iY11m:iw~t~t11n111V1t11rY1ff191{rnri1u1 '1ti~1u ., 
t i1fl'H1nn11~n:i~111um:i VIH1V1rnrY1ff191{ trn~t 'il\9lfl~V11~1V1t11rY1iY\91{ \91 '1fl~ 'ilu 11'1n i'.J~f111:1Jf! ~ .. 
~ " ... I ~ c(d,. I ~ 0 61 "" d.t::\ 0 Q,I .c:t. Cl. "Q,I J 1tm1~'H fll':i'IJ':i~~11jff~\91H '1 tl"lflU1:1J1 &'If tU'lf1\91iJ:i~'il11U fl'ilm':ilJ~:IJ'4:1J1YlfJlff1ffm'il~'\JU 

1ufl111 ti 'il m ':i :tJU m1 t1UU'1 ~ t1ju ti 'il m ':i :tJ~ tl' m1 t1u t .U1i 1:1J \911lJ fl 1rnffu1 'ilU '1~fl 1111 t1tl' ~"1 fl~ 
\91Utfl~" 

., . 
Q,I ..ci ~ ' ~ ,, QI .o=::t, " .c=:::.. .c:t. " 

'il ~ "1 U t 'W fl ff ~t ff ':i :IJfl 11 :IJ i U '1~VIfl11~m~1J 1U fll':i VI H 1VI tll ffl ff \91 ':i U '1 ~ t 'il \91fl\91YIH1VI ti 1 ffl ff \91 ':i 

, ~"' "' "' ~ "' , ~ _, ' 0 _,.,. "'"' ~ "' 0 _, o' 
'Hfl1JUfU':itlU G]f~ffllJl'jf:l'iJ~ ~'Hmt1iIJU1J1J t'll'U fl1'j'VJ1IJtj1J\91fl1'jUflfl'Hfl~tWU fll':iYITQIJmW 

1rit11rY1ff191{ mnh 1riH~1u1V1rnrY1ff191{ m:it.U1fi1t11V1t11rY1iY191{ t1ju~u hwti'ilm:i:1Jmri1ifiij 
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~ijL11a::mm,(L~&[ll1l 1111~m.r,i µn~i ;~.L!L.YLlllA.t 

t-LIA.1111 ~m .r,iµn~ l}~.L!L.YllllA.tHIA.~~~ij11,Y!tt-L k.L!::lmft£.L!1t-p £"I TZ 
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"' 
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I "" , 'JI QI .cl t:! Q.I oC\ t/ 
2.3.1.5 ff ~tff11J l'l'WfUW'WlJ'Ylfl1'!::;m::;'U1'Wfl1H'llfl'Yltllfflff1911 

2.3.1.6 ri ~tff11J 11" i'rml tiuii 1 Hmffu ff'1~fl111Jff11J11tl'Yl1~1'Yltilfflff191{'1rn~ ~'W 

., 
2.3.1. 7 ri~tff11Jm1tl ti'W'YIH1'Yltilfflff191{'1JH~i'rmlti'W 1 u;f'utl ti'W 11"i~f-H'1~ . ., ., 

fl~~u't1~~l'W'Ylfl1'!QW:1::;mnJ~,j~ 
I "" 1 !J/... "' , !J/ d 1 0 'JI ~ o' 2.3.1.8 ff~tff11J l'l'WfUW'W '1tl'l'WU'W1'Yl1~ 'Wfl11'Wlfl111J1'Yl1~1'Yltllfflff~1tnl::; ... 

-· ... ' 2.3.2 1J"j::;Lf1T1,,6~1"1f1J'Jtltllftlt1'ft"i 

,1J'41J1l'lmfflffl9l{u,j~ 1'1t1-ri'1 ~ i-ui~ 2 111::;m'Yltlfl 

-1 ., ~ ., "" o'.:, llJ_ I ,J ., 
2.3.2.1 ,1J'41JIJ1::;urnmmy t1J'Wfl11'il'1,1J'41J1'Yltllfflff1911'Yl1 ~ m CJf~fll'il'il~ 

1 -1 "" o' ,. _,. I _,. "" _,. ~"" o' ?f !J/ 
'WlIJ,1J'41J1'Yltllfflff1911'1Jfl~ i HtW'W t'lf'W ,1J'41J'lf11'Yltll ,1J'41Jtfl1J ,1J'41Jnffflff t'IJ'W~'W 

2.3 .2.2 'lflJ'W lJfl 111J t ;tl1'1fltll.W tff1'1 t nu 'lflJ'W lJ~ ~ '1 ri ~t ff11J 1 u ~ l'W ~ t ;tl1'1fltll 
q q u q q " 

I I I -1 d "" ?I 'JI 
m~1::;Hm~ t'lf'W ,1J'41Jtl1tllIJ ,1J'41Jt~1::;m'1 ,1J'41Jflfftn11J t'LI'W191'W 

2.3.3 m1rle"'~1i11fillt1t11tt1afti1uh~1';uu 
m1fiH~~'lflJ'W111'Ylmff1ff191{l uh ~tl tiu 11::;tn'1~'W m1::;m1111::;~iruu~1u 11" • • 

, 'JI "' z 0 ?I 'JI , !II... I "I ~I 1 ,. "' !II ... .J _ 1 'JI 
~ f-Hl'1'W u 111mu 11::;~rn~ '11'1Jfl111J111J1Jfl'illfl1Jflflt'll'lmtif'nti 'W i 1 ~t1ti'W '11tlfl'W CJf~IJ1::; flfl'IJ ~1ti 

., 
I _,. "I 

'LI fl fl m l'l '1 TU fl fl 
q 

., !J/ Cl ,'j/ I 'J/o ,. _,. .. , I "I 

2.3.3.1 l'l1l'l'Wlfftll'Wfffl1'11 '1Ufl Nfll'W1tlfl11 iHt1tl'W fll'il11tl l'ltll l'l1fl ... " 

ci1ml'lt{H lttth-U~mn 

2.3.3.3 ffm<Vn,1J'41J tiH i'rmlt1u~iifl111Jff'W 1111 ut~H~i'Ylmff1ff191{ui1'1'll-ei~ 
'JI ,'JI ..::::.. "' 4 ' 0 ~ c:i. cl:, :II 1-ei~ l'lmTvm1ff1ff~1'lf1ml'lt'lfl ff1umrn1t'W'W~l'W'llfl~'lflJ'WlJ1'YltJ1fflff~1u'U i'rmlti'W~H~mu~ cu q q cu 

0 "" 'JI 
'1 lt'W 'W ~1'W'11tl191'Wtfl~ 

'JI ... ... ,'JJ'JJ ~ d 'JI Q.I 0 .a 
'1Jfl'IJ~fl'IJ1::;1J 1'11tl ff~'Yl,1J'41J'il::;~fl~'il'1'Yl1 flfl 

·. 
,,j 

2.3.4.1 'lffl,1J'41J 

2.3.4.2 1'!9lt1iJ1::;ff~rl'IJV~'lflJ'WlJ • • • 
: 



: 

2 .3 .4 .4 fll 'j iJ 'j:: 'J!ll 

2.3.4.5 fll'jt~'U 

2.3.4.6 flll'lll~flllttlmrn1cin 

2.3.4.7 fl~fl'j'jlJ~Vil~Hlfl~il 
4 'JI 91.do.c:\ 

2.3.4.8 fll'jt'i:lflflt~l'H'UlVl~lt'U'U~l'U 

' .i::::lt, ~ rf 
2.3.5 'U8'U'Ultlfl'iltl11'1.J'U8~1'"1i'"1'fltllftlil~1 ., 

.q .q o' Q,I ..::9 ~ 

n~mlll'llfl~'J!ll'41J1V1t11ff1ff~lfl1l~~'ll'U mi 
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2.3. 5 .1 fll 'l ~~ii wiJ rn ffiVI t11ffi-1:rn 1 fl i ~Viii ~i ~w hf tl' m1 t1 u u ii~ n'l 

i' lJ ~~'iffllJ 1 unn ~~il1t1utV1ffttlmf'iJ~1li' m1:tl' m1 tl'U iHlff'l:: 1 u nn tff'U m~ fl~~~:~~ i~ t1i1 

d'd.1ei 'I j/o o 
fll~l'l tlVIIJ'lfl'lflflfltl t 'HfllU'U:'Ul 

2.3.5.2 n~m'lllllff'Ufffl'l:ll t'tf'U fll1~f1'nlfflJl~fl iiJ•JflJ h ~~l'U~\Plffl'HfllHJ 
.. 

l'i1~., iiu hH1uVi11ut11 'U'lJtmt11 h~~1m-1ii~m:uffi~vh Vi1ufi'1 il!u~ h~~1u~iil9l 

t9f'l llJfl fll'Hn nldlfl~ ttl'U~'U 'H~flfll~ ~:, 11'if'lJffff 1i fiw crfiV1t1lfflff~{ fll'lJt;J~iJ t1llil'1t11 

Q,I o' Ji .d~ 'JJ 91 <Cl o' 
1;fJ'Uff~1UCl:fl'U 61 VI &'Hfl111JlVl1~1Vltllfflff~'l 

2.3.5.3 fln ~~i1l:n1~fliJmwiV1t11ff1ff~{u"1: i m ~~1u iV1t11ff1ff1P1l'l:11iH • 
I f I 'JI 

ffm~mrn:tl'm1tiu li1 ., 1 iJ 'J!ll'4 lliV1t11ff1ff~{m~~:t~tJ~11iJu ~1u 1 ut~ fl~u i ~t1i1'l:mffi'11 
Q.I ... I o' ,- .q ti 'JI ... I -==:\ o'.d.ct .q .q rl 

ffmnt;iIJm um ci: i m ~~l'U 1V1t11ff1ff~'l t'lllIJ'l:fl1~trn: t 'ift\Jfll m~n t1V1llf.JW 1~V11~1V1 tllfflff IPI 'l 

iilum'l'lJfll'l~~iYu 

2.3.5.4 fll'l~~fi1t1iV1t11fflff~{ (science camp) m~~:Vi1lui1~il~fllflt1t1u~ 1 . .. 
'H~flilf1mflq~f flu 'l:t1:nci11.J'l:tJ1w 2 - 5 1u fflll~flfi~:t'li'1fi1t1i1li~ff111~flGJ!ll'4ll 

i'Vlt11fflff1Plltrn:tl'm1t1u~ff'U 1 ~..t1 iiJ 

2.3.5.5 fll'l~~'lJ'lJiV1t11ff1ff~{trn:Vi1ff1u11riflll i~t1in'if1'U 1..1' ffm~m~lJ • 
ff:ffll~~l'iH 61 t'if'U ih1iJ:mi'~ tiJfiflfl'Hfltl fi'fl'UM'IJ fi'fl'Ufl'ld~ffl'iH 61 U~1'lJl~~t1'J'UtJ11 • 
.q ti .d 'I " .d .& .d 0 QI ..::9 .q e!d. 
1VI tllfflff IPI 'l 91~ m~ ~: i 'ifff \ll'U Vl'H'U ~VI mm: ffll ffl'H l lJfll'l fffl'l:l l'tlfl~ ff'lJl'iffl tm:u fl fl~ lfl'U 11 

m'lifl'if1'U lM'ffm~n111iuflJ!~h~ 61 miJ~fl 1 uh ~t1tiu i~t1m~Vi1tiluff1u11riflll'tlfl~GJ!11'411 

2.3.5.6 ~~ iff~liffufifl111 iiu mHntim-nd~ .f1Tvwu1P1{ im:1~i1mf ~1~t11n11 

i'VI t11ff1ff fll 11 ~ n l'l ii riff'" 1~fl'll fl ~'I!'" '4" iii u fl 1'l i ffl'" fl 11'" f 
2.3.5. 7 flfl1Jih1.1111i'Ylt1lfflfffll m~~:~~mi~-O'um-n1: 1 uh ~t1ti'U'H~flt~fll 

u u . .. 
i Ht1tl'U6u 1J 1~11J U ,j ~,j'U ~ 1tl ff 1'U 1Jtll'H li'YI tllfflff~ { tl' 'U fl 'l 'l lJ fll'l 'ti fl~'iflJ'IJ 11 fl1 ~ '1 :'ti fl l M 

u • • 

m'11'l u~fffl'U iV1t11ff1ff1P1{1iluN'flfln ..f ~rl' T11'li1'l:mu ~iu n11flrillffn:i'Ylt11ff1ff\9ll'llfl~ i 'j ~11 tiu 
~ . 
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2.3.5.8 ifliJ'Ylnffm1h.1 lvmff~l~ 'l i,ft.1 ~it.11'Ylmff1ff\91{ ~it.11.h~~1ih1v~ 

'Yll~ h~t'it1t.1'Mltltll~~~~f1-:i111ti'LI 1 Ht'it1t.1~t.1 'l ,, 
2.3.5 .9 ~flfi1rnnm1iff~ ll'LI'Ylt'i t1t.1'LI~m11 '11'ffm.;n i,fu 'LI'Ylffnhuv'M 1'U v~ • 

'U'Yl~t1t.1ff~unQ'Mlt>~\911d1~~ 

2.3.5.1 o iflt>'LI'Jllttv~~ihfft.1h1 i1'ti'Lifflll.;f1 i,fu n'.hun'1 vrn1ff~f1 trn~ 
"" ~I ~ ~ .k o ., "" "' "" _. "" d'dllt ~ "" "' "" 

m1tflC'IV'LilIJ mt.1\9lt.1 CJf~m~~~'Yll'Mci~mmwt.1'Mrntm1 - Vl'Yl\9ltif1 tfl fflll'Mf1'1,fll~ll~~tffm~u 
., ., 

mvn~iff~fft.1tutiv~i'ri1trt.1 • 
QI .cs .a 0 'jl ' Ct. ti 

2.3.5.11 ~fl11t1m1tfft1~\91111ff1t1 rrrnt.11fl1111i 'U11ffl'J'Yl1~1'Yltllfflff\9l'JUC'I~ 

mfl lt.1 lC'lamtfft.1vtrm'ivt.11t.1nmi1~ lflt1'Uvfl1111i111ijv~1niJ1t11ff1Plfifft.iffnm'Uv~ 1Ht'ivu 

2.3 .5 .12 i.;w1'Ylmmm'LI1W1t1'Mlt>ff1il91\9111111' 1.u'v~ffm.;nfft.11 ~ .. 
Q,I i ' 'JI .c:a o' 

2.3.5.13 ~fl\9l~'JflJ'j1J\911~ 'l 'Yll~fllt.11'Yltllfflff~'j~lllfl11ll!'Mlll~ffll i,ft.1 'JflJ'jlJ 

' . .C\ Q.I .ct .ct SI 

2.4 .:il'Ul\ltl'fUfU.ll'U8.:i 

., 
tl1iffuv~v 1uil 

u1u i~~ l'tliJ'Mmt.1'LilC'I (2531) fffflflfi~m 111ri1t11vimff1ff~{ti'Um1i1Pllt.11rn\91fl~ • 
' .q t/ QI .cS QI QI ~ 'JI Ct.QI I I .cl 'jl I 

vi 1~1vi t11ff1ff~1'Uv~t.1m1t1t.11~fl'LI111i t111ffn1:11 ~ v t.1 ~ t.1 HC'I m 11~tl'Vi'LI11n-q11 'YI~ ci v~ 'YI t 'U 11111 

fi~m111ri1t11'Ylt11fflff~{ih~~fl~V11~1'Ylmff1ff~{ff~ni1nri11fl1'Uflll~1ii1~t.u'1i111fi~m111ri1t1c.i 
~ . . 

u ci ~tr m'i ti\J n ri 11'Yl ~ ci fl.:iii f11111~iYn~~Vifl1 io~ flfll'J i .u' 1i111fiiomrnri1t11'Yl t11ff1 ff~ { . ~ 

ff<iu i"1'1v1w (2532) 1~fi1m11.0m~t11ti'U HC'l'Ut>~fiionn11ri1t1i'Ylt1lfflff\91{~ii~v • • ., ' . 
nnilPllt.11fi n1:1 ~n1~'U1t.1 m1 'YIHi'Yltilfflff\91{ 'Ufl~tr m'i t1t.11~~'Lii't.1 ir1i t111ffn1:11il'fl 2 'fli1it 

., ., 
1~H"m1m11 ~mm~ .u' fl ff'J u ~ ~il 1) n ri 11 'YI flC'I fl~ il t .u' 1-:i 111fiionn11riwi'Ylt11ff1 ff \91 { irn ~ n ri 11 • • • 

-k , I, 'JI 'J} I Ct. I .CS QI Cl r/ I QI I d 

fl1'LitJ 11 CJf ~ 11 flt 'U 11111niom1 llfl lt1'1 ll'Yl n1:1~m~'LI1t.1m1'YI1~ 1vi tllfflff \91 'J U\91 n m~nu vt11 ~11 

a.r o QI .::::t..<C::l ~ a QI d ~ 'JJ ' c:t. o'..c:s QI .c::. ti 
t.I tiff 1 fl~ Vil~ ff fl~ t.I t.I fl fl t.I f1!'jtit.I'YI!'U1fl1 tl1'YI tllffl ff \91 'j lJ 'YI f11:l ~ f1'j~'LI1\Jf1l'j'YI1~1'Yl tllffl ff \91 'j 

.:::::t. o' I I QI .ct. I 4 'jl.t::i .q I cJ} I 

1vit11ff1ff~1ff~f11lf1C'lllfl1'Uflll 2) um 1 tit.I f1C'I ll'Ylf!C'lfl~llfl111J 'Jff f1\Jt1ll'Mll'Mfl'LI\91 flfll'J t 'Ul'J 1it 
• q q q tU ., 

fi iom 111ri wi'YI t11ff1ff~ 11 t.11~ ~'LI'MV'LI vdHmn~ t>tlC'I~ 100 tr t.1 fifl tr m1 tit.I iifl1111f fff1'Mfl 'LI 

.c::, I .c:t. ,/ I 

f11j)f1'j'jllflltl1'Yltllfflff~'jfltll~lllf1 
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iYtl't.1't11 111u:::m'lf11i'.i (2535) 1~tmtJmfitJu'¥ifl1:1:::m:::u1mn'.i't11~1't1fJ1rt1ff\911'1lv~ • 
,:r m'l fJ'W iu ilti m.1fffl1:11tl~ 3 hw 1 ~'l!~fi11fln ll'J!l.l '41li't1tJ1rt1ff191{tiun'ilfl'.i '.i:U\911:utlfl~fl~ :u 

'JI f f I 

~1m.h~ti1t.1tl'm'lfJt.11HllfJtJij'f\J'illfffl1:11imj1ifJ1lfffl1:11UTI 3 mfHlfJ'WTI 1 iJm'.ifffl't:ll 2533 -Yi 

ffil fl '.i l ilu ffl.l 1~fl'lfl.l tJ 111't1 fJlffl ff fl { flcl 11 't1 ~cm~ 't11 n 'ii fl'.i'.i :u 'lfl.l tJ :u 1't1 fJl rt1ff1911hw 16*"1f~ 
q q q q q q 

fl'ilfl'.i'.il.l'J!:U\d:Ui't'lfJlfflfffl{ fl~:Ufl1UtJ:U°t11 fl1Jfl'.i'.i:Ui't1fJ1fflff191{fl1:Utlfl~ l'lU11 fl~:U't'l~HHJ~lj 
Q,I .c::t. " ' ' 1 dQI 0 QI ,J, Q,I 

'Ylfl't:l:::m:::u1t.1fl1'.i't11~1't1fJ1fflfffl'.i~ ~fl11fl~1Jfl1UtJ:UVfJ1~:U'WfJfflflflj'Yl'.i:::f!U.05 

tl'l'lf1 'l.,lfl'.i"! 1 rti (2539) 1~wli1lt.1l'J!~fi11m'.i:U'J!:U'4:ui't1fJlfflfffl{r~vwl'Jrn1'¥ifl1:1::: 
~ ~ . 

m :::u1t.1 fl1'.i't1Hi't1fJ1fflfffl{;ru Nffl.l'IJV~tl' m1 fJt.1it.1ij'1ifJ:Ufffl1:11tlfi 4 ~~'H1fl'IJV'WUrl'W fl~ :u 
~ . . 

~1vd1~tilt.1irm'ltJt.1roit.1ir1ifJl.lfffl1:11tlfi 4 mflt'1fJt.1TI 2 tlm'.ifffl't:ll 2538 1HtlfJ'W'H'WV~ffv~ 
'J/ .::::. 0 jJ QI QI ' 0 .Qi.QI ' 

'HV~1't1fJ1 VllflV'H'WV~ffV~'HV~ M'H1~'1JV'WUfl'W 111'W1'W 30 flt.I Nr:lfl1'.i1'ilfJ'VtU11 fl:::U'W'W 
~ 

nfl't:I::: fl '.i :::u 1'W fl1'.i't11 ~1't1fJ1fflfffl{;r 'W Nffl.l'IJV~ fl~l.l~ 1-0 OH'H ~ ~fll'.i l 6*'J!~fl 'ii fl'.i '.i mi:u '411 

i'Yl tJ1rt1 ff fl{ ff ~fl11fivt.1m'.i1~'lf~n11m '.i 11'lfl.l'W11i't1mrt1ff191 { vd1~ i1 ir mhfiru~ '.i::: fi u. o 1 
~ q q q " 

d. o' "'1 'JI .c:::t. Q,I ~ 
ff'.ifJ fflilff 'WUr:l (2541 ; mw~'illfl ~1'.i11'.i'.iW Vl'W'W'Yl'Wffflr:l, 2547) fffl1:11Nr:lfl1'.i • • • 

~ . . 
~~fi11m'.i:uri1m't1fl 1u fou~1t.1rt~~~1u111fl~1~mliflari111futl'm'1tJt.1it.1il1ifJ:Ufffl1:11tlfi 2 fii119iv 

'¥ifl1:1:::m:::u1t.1fl1'.i't11~1't1fJ1fflfffl{ur;i:::ri1iitJ11m~i't1fJlfflffflfi~fJ1 ~nr;,1 l t.1 m'.i ~flriw 3 1u 

uuu1liwmt'.i:u flcll.l't1~mH1~fum'.iffvt.1fi11m'.i11mfl 1u 1r;iut~fJt.1uuu'llv~11~~ ri1t.1flcl:Ufl1Ufl:U • • • 

1~fum'.iffvt.1fi11m'.i11fff Hmfl 1ufout~fJt.1uuu1~tJ1~uuu1Jfl Nr;i111flm'.i1~tJv.u11 '¥ifl1:1::: 

m:::u 1t.1fl1'.i't11~1't1fJ1fflfffl{ur;i:::ri1iitJ:u't11~mfl1u1 '1U'IJV~tl'm1fJ'W~1~f Ufll'.i ~f!n11m'.i :uri1 fJ 

t't'lfl 1ufou~1t.1rt~~nt.1111fl~1~mlifla ~1fJfl1'.il~fJt.1uuu'llv~11~ ~tiuirm1fJt.1~1~f um'.iffvt.1 

fl'lflnmYf Ht't'lfl h1lr;iut~fJ'WUUU1~fJ,~UU1J1Jm:Y~Uflfll'i1~tim:id1~i1irtJri1fity't1l~ffil~~'.i:::fiu 

0.05 

lUqj111'.i'.iW ufi'11rt'Wl~fl (2544) 1~'t11m'.i1~fJ l~V~ Nr:lfl1'.i~flfl1Jfl'.i'.i:U'J!:U'411 

i't1tJ1rt1ff191{ 191111ut.11f1~1't1fJlfflfffl1 mf'I 1u1r;iuur;i:::ff' ~fl:ul'ivm'.iw\i11t.11'¥ifl1:1:::mrnfi'i1ru111tm::: .. 
~ . 

t'il\91fl~l'iv1't1fJlfflfffl1 'IJV~tl'm1 fJt.1roit.1tl'.i:::t111fffl1:11tlfi 4 1 Ht1fJ'Wln~1 m.liiTifJlfl:U ~~'H1fl .. 
~ . . 

'IJV'WUrlt.1fl~11~1vd1~tilt.1irm'1tJt.1roit.1 ir1ifJ1lfffl't:llUTI 4 l '.i ~t'1fJt.1u1~ 1 myi't'lfJlf'l:U fit~vm .U1~1:u 
.::::. .c::t. r:/ o .c:::t.QI I QI 'J/ I .c::t. 

fl1Jfl'.i'.il.l'J!11'4111't1fJlfflfffl'.i 1Jl'W1'W 30 flt.I Nr:lfl1'.i11JfJ'VtU11 'Hr:l~t'lll'.i11Jfl1Jfl'.i'.il.l"l.f:U'411 

i't1tJ1rt1iY~{~~~~111uu1fl~'llv~1't1mrt1ff~{ mfl lu fouim:::ff'~fl11 irm'1tJt.1i1'¥ifl1:1:::flnufi'i1qi111 

.c::t. I .c:::t. t/ I 1 'J/ I .c:::t. .c::t. t/ I .d. Q.I O QI 

lm:::t 1J~flfl~V1't1fJlfflff ~'.iff ~fl11flV'W fll'.i t'IJ 1'.i 1:Ufl 1Jfl '.i'.i:U'lf:U'W lJ 1't1 fJlfflff fl'.i VfJl~:U'W fJfflf'IW'Yl 1 ~ 
'U q q " 
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""d in.1Y11~ 1JflJffVl1i (2544) 

.c:::i. ' .C\ ti 1 1 d ~ 'J} _, .C\ fjJ QI 

m1m 'J llfll t11V1v1f1'1ff ~·nm::: t Vltl l.I r;wut'l::: ff~ u 1~HHlll flt'\ fll'J 1J 'J::: tlll.I ~ ll.I 'Vt9'll l.l lm :::111l.I fll 'J 

t1t1l.I!~1nm'J ~ ~fi ~m 'Jllfi1t11V1t11fl'lff~1trn::: tVltl 1 l.11 t'lvtrn::: ~ ~u 1~~ Bmiui l.l 'J::: ~ 11mn~ ff ~'YI n 
iu cu q q 

' ' ., 
~ ll.I Vl.I "1 ~inm'J tl'J::: till.I ir m1 t1l.I 'W1J 11 B~i l.l 'J:::~11mnn "!~1'.!m 1t1m'J l.I Bn~ lffU fll'J tl'J::: dJl.I 

'j} .c:\ fl CV d QI _, ,i:9 I QI d d .d i 
~ ll.I m::: 1J 1l.I fll 'J m~1V1 t11fl'1 ff~'J 'll fl~ l.I m 'J tll.l 'J::: ~ 1J1J 'J::: t1 llfl'fflfl 'Vt 1111 l.I m 'J tll.l lltl:::u l.l m ~ t'l v 'YI~ 

QI I QI d QI d .d I o''J} I QI QI e!/ 'J} 

13 Vlf1'lJ!::tVllf11J 8.56 Ut'\!::lll.I m'J tll.l 'YI flll.ltf1W CVl'Jfltlt'\!:: 78.24 ff1l.l 'J!::~1Jll1i tlllfl'fi'lJl~fll.l~l.I 

I QI A d .d i QI 1 QI ;e::! QI d. d I ,/'JI 
'W1J11 l.lfil'Jtll.llltl!::Ul.ll.lt~t'\tlVI~ 13 Vlf1'lJ!::lVl1f11J 8. 73 Ut'\!::lll.lfil'Jtll.l'Ylflll.llf1WCVl'Jfltlt'\!:: 80.79 

i l.I ~ll.lt ~~tl~V11~1V1t11fl'1ff~{ 'W1111 irm'lt1l.l~t,j'1i1llfi~m'Jllfi1t11V1t11fl'1ff~1tV1tl 1 lA fovtrn::: 

fl 'i flnm'J tl'J::: till.I~ l.l rn ~" B~ir m'l t1l.1ti'j1nn11 ih ~~ fl~~~~Bi'YI t11fl'1 ff~ {i l.l 'J :::~ 11mnl'Jn 

'Jltlfll'J 

'Yl111w i'~l.I::: (2546) 1~Vi1m'Ji~t1 t~fl~ m'J~9'lll.!Tt1n'lJ:::~1l.lm'JVi1~1l.l'llfl~irm'lt1l.I . ., ., 
sirl.l:ir n t111ffn"tJ1~ Bl.I ~l.I 1 Ht'l t1l.l-U'1l.I ffl.li11u~~ 1 ~vi ~Ufll.I m'J ~~fi~m'J11'1f11l.l ll1'Ylt11fl'lff~{ • • 

I I JI I I I 

tl'J:'lf1mfii~l.lm'Jiln'lJ1 tifl irm'lt1l.lnt'lt1l.1'J:::Y111~'111~-il.ln 3 ('J:::~11:irnt11Jffn'lJ1iJli 1 - 3) ti 

fflJtl'J i~t'ti'1i11Jfi~m'J11'i!ll'41l1V1t11fl'lff~{il.lmtlt1t1l.I~ 1 iJnnffn'lJ1 2546 ~1l.11l.I 20 fl'Uflt'lfll'J 
., 

li9'll'W Tn fi'lJ!::~ ll.I n 1'J Vi l~l'U'llfl~U m1 tll.l 'Vt1J 11 iJ m1 tl'U ff1'U i YI tUffllll'J f:l 11~Ufl'U n1Y1'U ~oUl.I ~fl 'U ., 
., ' 

m'J'tlH 1utJilli~~1u~111;J'W~Bu Vin111u ~ 1 ~u'1::: iY111nmq tJtJ'J :1iJtJ H'1m'J tJil'Li~~1u i~ 

ir m'l t1'U d1tJ i Ylfilij fin ~iu ~'J ~~1111~ t1tJ 'J :::iY ~fl '!! m1 tl'W tlflll i'mrn::: ~'W '1f11fl'1~1 u 'llfl~~u rn ~ ., . 
Yll~l'U l iY~ ~~ 111n111 'U ~nm ir m1 tl'U ff1'U i YlajffllJl'j ti ~~'J!::1JtHm:::ijfl 1111 t-ti'U 'J!:: t uvm1 t11J!fl ti 

'll fl~U ~11iY::: ff11~1'W BUH~ tl 1111f1 ~t ~ 'W 'll B~ir m1 tl'W 'Vt1J 11 ir m1 vu d1tJ i YI wt~ tJ ~ 1vn11 ., 
'JI JI I I 

u'J::: 1v'lfu'\JB~m'J t,j'1i111fi~m 'jlJ')flJ'U 1J1V1t11fl'1ff~1 tli' ~i1ihwm'Jn Bui u 'j :::~11111nliiY~ ~fl q q qa q 

ir m'l tl'U ,~i'1Jtl1111~ U'J!::iY1Jf11'JW Ut'\!::fl1111filflfi"1 ~ ~lm ltlfil'Jlll~l'U i 111n11a~l.I .. .. .. 
iwwi'~u iYmt1V11i'W~fl (2546) 1~Vi1m'J1~m~B~flnnni~ufltJm'J~~n~m'J11'1f11tJ11 

" " q q q 

' ., ' 

1V1t11fl'1iY~{ liii~Blin"tJ:::n 'J :::111l.I m'J fl~ 1tm 1:::-tt' 'llfl~ ir m'l vu -Ml.I :iJ n v11ffn'lJ1iJfi 3 1 'J ~1'1 vu 
.c:::i, .C\ .QQ QI Q.I I I d 'JI QI _t::::t, 

~'J t11i'J 'J 1Jflff'11lJ1Jt'l'W n ~~Yl1~ff~ '1 'W1J11tllm nt1'1Jfl~tl:::u u u tl1111ff111 n t1~1u 'Ylfi'lJ :::m rn ~ .. .. 
.C\ tJ' QI d .ci d 'J} Q.I .Q -Cl fid. 1 CV .Q .Q t/ 
11fl'J1:::11 'llfl~ 'Um 'J tll.I Vlt 'J tl'W ~ 1t1Ufl'W n 1 'J ~ ~ n ~ m 'J 11111'4111'¥1v1fl'1iY~'J11~flVIn'lJ:::n1'Jfl~11fl'J1::: YI 
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,, . 
'Ufl~tl' m1vu11 rr~t1 vu ff ~n11nflu t1 vu f flv": 13.50 ~rn m1 mim r!ut oifu i!tufl~ 'il 1nn'ilm 11J tu .. 
')j'1J 'W 1J 11'1 t.llfl'l ff\Ol rt~~~ n 'il tl'J n.1 tll'J t1 t.l'W tll'J fffl'W ~ fffl~U 'Yl'J tltlnitl tltl 11fl ~ Utlmrn:tln fl~ • • ,, . 
1t fl 11:11'1 u mm m1 ~~tll'J t7 vu fjj fl1111\0l'J ~t ~~ t Ufl111n11'Yin1:1: m1 fl ~ii~ fl~ nni \Pll'W 1u fltl 'il ltl .. 
'Yin1:1:m1fl~ut1'1n'ilnn11'1111'411ff~til~ 1 flmff hi' t~tl lfilJnm1 ff ~m\Ol ltln'Yin1:1:m1 t~flll iv~'il 1n 

ea a o'.d .r:::. J ,. Q.I fJ/ 4 'J) c:t. ~ a1 61 fJ/ 
tll'J fl1'i111mrnm1'Vl~"fl~111fli111ngm1w 'Vltti~'ll'W t ~vmfl't.1fl1111i 111fl'llfllq!m~1J Htl'Vltl'l:I: m1 t 11 

'i "" -1 "'"" " ':91 QI """" " .di m~ Fm t ~vm1fl1'i111t.IIJ'J1n g tll'J w 1111 fflm ~m'il ltlfl: t 1 Htl'Vltl'l:I: m1fl~1tm1: 11m 1fl'n1:11 

o' 'j) -4 cf.c:::i C\ J ,. QI " 'j) C\ ~ ~ ' el ..::. 
fl ~fl tJ1: tlfl11'll fl ~'ll fllq! "117fltJ1 ltl gn nw 'VI m~'U'W t ~vm fl'Vfl~ fl fl 1111it~ 1J tJf~ff ~t 11" 1u 'il:m ~ 

~ 'W n11tl' m1 t.l'WU t1'1~~ ri ~Frn t lf'tl' m1 vu mi 11~ 1flUl~i1fl: u 'W 'W ~ l'W 'Yi tl'l:I: tll'J fl~11 r! ~ t1vuff~fli1n fl 'W . .. 

~nnnw mtl'u'Ylfff'J" (2547) l~'ti1m11~m~v1n11 fll1i\Pllu1'Yifl1:1:n1:111ufln 

m~1'Vlt.11fl'1ff\Ol1trn:t'il\Olfl~'Yl1~1'Ylmfl'1ff\Ol{'llfl~tl'm1vu1:~rnJ1'it.11Jfltl'l:ll\Olfl'W~'W 1~vt~n'ilm11J 
I c:t. t/ c:t. QI I d Q.I c:t. ti 

fl lt.ITYWlfl'lff\Ol'j Frntlln'ilt.1111111 1) fl:U 'W 'Wt 1rnt.1'Yltl'l:l:fl'J:111'Wfll'J'VIH1'Ylt.llfl'lff\Ol'j 'Ufl~ 

tl' m1 vu~t.,r1i11ln'ilm'J11i'Ylt.11fl'lff\Ol{~ ~n11tfltucti'til111111v~n111u~ B'f flv": 80 ii ~lu 1u . ,, . 
tl'm1vufiFhumwct1hitl'flt.1fli1ftiv": 80 ,rn~tl'm1vu'Yi~1111~ 2) fl:uuum~m'il\Olfl~'VIH 
c:t. c( Gld Ql'j)I C\ C\ o'1a1 & 11 'j)I 

1V1mfl'1ff\Ol'J'llfl~'W m 1vu11"~t'll 11111n 'ilm 1111'Ylt.1lfl'lff\Ol 'J m1n11 24. 78 tJf~~ ~tl11flfl'Wt'lll'J11J 

.c:i, c:t, c( I d QI O Q,I .c::t.c:t..d. Q.I 

fl 'il m 'J 1J 11'1 t.llfl'lff \Ol 'J fl t.IHll'W t.lfflflilJ'YI 1~ ff fl\Ol'Yl'J: ~ 11 0.05 

t11ilu vu 'YI 1fl'1 (2550) l~'ti1m1i~t.1m1-n\Pllu lt'il\Olfl~'YIH1'Vlv1fl'1ff\Ol l'llfl~tl' m~ tJ'W 

,, 
11ti t 'il'llfl~irm7t.1uiuir1'it.11Jfftl'l:ll\Olfl'W~'W '111liJ1111qn1:1fl'1ff\Oll ~l'W 1u 76 fl'W ~rnm1i~t.1'W11i1 

tJU1~ni.rviY1fl'qJl1HffO~~'J:~11 0.01 ff1'Wfl111JW~'Wtl, 'il'Ufl~irm~ vu ~~flfll'j~~fllj)fl'j'jlJ fllV 

~ ~tn~tl'tJ11t~fli' fl..,f ihiifl1m ~m'Yi1n11 4.36 ~~utJ"11 l ~11iif1111Jw~11f.l t 'ilf.lut u1:~11111fl .. 
~ "" "" ~ i ~.di "-1 ,,;.,. Pettus and Haley (1970; fll~fl~'illtl 'tl'll''W rnlf.l~W, 2532) ~fl'tl'l:llfl~flIJ'J:flfl11'Vl1J 

,, ,, . 
fl 11mfoiu i'n11m1 t ~'Yin1:1:m:111u m1m~i11v1fl'1ffl0l{'liu-nu il'W'llf.l~tl' m1 vumrn 9-12 fit .,r1 .. 
flwitlmm1'll'u1ui'inf.11~tuv ~lu1u 505 fl'W ~rnm1ii't.11111i11) ~1'Wmmw i~un t11fl' m~ 

'JI I f I I I 

1:~11iu f11111ffu i 'il1fiv1n11m~11fii ~1'YI v1fl'1fflll1 ~lu 1u11r!nfflll1fi1fit.11.,rfl~n11m~..,fit 6* .. 
11'1 tJlfl'lff Yllltrn: ~ 1u 1u 11r!ti~Yl!1 ~11 vu 'il11 mmrnfli 111vfl1111 u tJ1tJ11u Frn ffll q11f tu m1 t ~ 

,, ,, . 
'Yin1:1:m:111umn1 H111v1fl'1ffll!{'liu-nu l ~f f.lv": 24 2) ~l'W 1u 11 r!tifflll'J fi iJ m1 tJ'W 'il11mm1 fl .. 

c:t. QI .c::{~ ~ 'j} QI C\ ":, " i ~~ 
fl 1'i 111t.1fl 1111u tJ 1 tJnu Frnirnq111 tu m1 t 'll'l'lfl'l:l:m :111u tll'J't1H111v1f!'1ff Yl!'J'll'W 11u ~'J flt.1": 
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14. 75 u'1~ 3) mqmm'.itH1n1J11'Jfl111JuthtJ·n1..1'llfl·Urnff'lJq'Ylfh.1m'.i 1-it-.1n£J~flT:i"VJ~'1fl~1~ 

1'fll'J{l~ 24.84 

Manson (1990) l~ffflfllf-4'1'llfl~ 1flH~11..11'Yll'Jlfflff~f ~ijfiflt'il~fl~t~~1'Yll'Jlffl'ff\?lf trn~ 
QI A o' QI d i QI ~ 'JI QI d QI 

'Ylflfl~m~1J1'1..1fl1'.i'Yl1~1'Yll'Jlfflff~'.i'llfl~'l..lm'.i l'J'l..l'll''l..llJ1i l'JlJffflfll~V'l..I ~1..1l1..1 '.i~~1J t 'ilfltrn~ '.i ~flrnttJfl 

~1'1..11'1..1 285 flt.I 'illfl h~t~l'Jt.1il'1il'J1Jffflfll~flt.1~1..1 ff'~n~ Ottawa County i'1iJ~ttfl'l..I uii~tl'm~l'J'l..I 

flflflt~'l..I 3 nrilJfiv (1) 1m~~11..1~mlJfl1Jl'llJ11'J (2) 1flH~11..1~irm~l'J1..1ti1flmfl~ (3) 11.mmnh . .. 

~ ,/ ~QI I QI d. i I d.QI 

fl'.i~1J1'1..1fl1'.i'YIH1'Yll'Jlfflff\91'.i f-4'1fl1'.i1'ill'J'V41J11 'l..lflt'.il'J'l..l'Yl~ 3 fl~lJ 1J'Ylflfl~fl'.i~1J1'1..1fl1'.i'YIH 

i'YI l'Jlfflff\91 fliju\?lflfiH nt.11 fl '.i ~~l'U i'Yll'Jlfllff\?lf ij f-4'1fi fl fl 1 '.ifr\illl'l..l lt 'il\91 fl~t~~i'Yl l'Jlffl ff \91 f 'llV~ 

'JI "' ""' " ""' ""' " ft I <Id, 'JI fl1Ull 'Ylflll~fl1~1J1'1..1fl11l'IH1l'Wlfllff~'.i t'il\?lfl\?l'Yll~1'Yll'Jlfflff\911 tt'1~IJ1~ff1JflUW'Yl fl'illfl ,, 
m'.i t~1i11J'll'1Jt.11Ji'Yll'Jlfflff\?lf1111.ft11..1~1\?IU'.i ~ ~ 11'1..1 1'41' fllJTI~ijfl111J mm'.i tl 11..1mrn~tlum11 ~ . . ., 



'\ 

: 

' .... 
'U'fl'fl 3 

., ., 
'Uei~i!m1t.1u'.i~~11"1it.111t1tn11191eiu~u~1t.1n'ilm'.i11fiutl'eit.1 f1~t.11~~11ilum'.i\91111'1Ju191eiu~~-w 

3.1 n.lmmm'.ii~t.1 .. 
3.2 1h~'l11m1rn~n~11~1vti1~ 

3.3 1ri~v~jjv~li'iimni~t.1 
~ 'JI 

3.4 fl1'.itfl1J'.i1'ifi1ll'Uflll"1 .. 

3.1 ltlm.1tJm11i'r.i 
., ., 

di "' "''I 'JI -1 ""'"' 't 'JI'=>"' 111 'JI 0 
fl1'.iffflll1r!H'U &'11iIJU1J1Jfl1'.i1'ilt.I one - group pretest - posttest design &~t.11!;!1'ilt.I &~'Yll 

m'.ii~ri11m,j'11'ii1 u~1u Tiflll~m~111u fl1'.i'YIH1'Ylt.11ffT'1'\911trn~t 'il\91rl~~v1'Ylt.11ff1ff\911tl' m1 t.iu 

'JI 'j/C:.Q.l,j/o °' 'j/6161 'JI°' .::.. cl .c:::i.t 

'U flt.I N1'ilt.I ~'YI 1fl1'.i1~r111llt'U 1 & 'ii & 'U~l'U 'YI flll~fl'.i ~1J1'U fl1'.i'YIH1'Ylt.11ff1ff\91'.iU"1~t 'il\91rl\91\91 fl .. 
.q ti QI .cl ' Q,I ' d. ~ 
1Y1mtY11:'!'\9l'.i'UD~umwum111\911eim~vn I riH 

3.2.1 U1~Y1fl1 
., 

1..l'.i~ '111fl'.i 1~uri i1 m1 t.iu '.i~ ~1J'ifu,j' 1it.illffflll 1\91D'U ~u i Ht1t.1u~1uu11 'ill tu 
" 

' ..... ' 3.2.2 flQllfl18rJH 
., 

n'111~1vv1~ i~uri i!m1t.1u'.i~~mf'u,j'1it.1llffflll1\9leiu~u h~11t.1u~1umt'il~tu . " 

il1mD~\J"1,j'~ffTH1'.i ~~'H1~~1J"1'.i1'111i1U1uilm'.iffflll1 2554 ~t~eim1t.1un'ilm'.im.f11'411fiutl'eit.1 
~1'1..11'1..1 30 rl'U 



2. fll '.i '.i 1'1.J'.i 1 lJ 

3. fll'.iff'1tfl\91trn::: 

11~fl11'1ff1'U~1'1"J 

4. m1d111'iltrn::: 

"'"" '.i1tl'11'U1'1'il'.i'll'1\91 

QI "' "' 'Utlt'.il'J'Utmmm 

- tl1~vu:1.J"'11tltrnmtl~t1'U 

0 d jJ .::i 
-'U1U1J"'1'Yl\91V'1fll'.ifffl'lfl 

imt1rnfit1'1.Jirfl1:1w:::~ 

d1fl'ruf'lv 'H'W1~ "11 ilfl 
" 

tl1mrn:::1911uil'111~1tl11 .. 
'j 'IV., .J d 
t~tl t'IH'lfl'hlW:::'Yl1Hl'1l11'U 

1~i~t'il'U 

• 'JI d 
'il lflU 'H "'1"1 VlJ "'Ylfl l 

fll'H'U~ 111' 

U 11J1 t m V'l.Jt fi fJ'IJ fi 'IJ 
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v .J 
't'l'HllJ'.i:::'l.jfff:ll'U'YI - fll'.i~1U'Ufl'lh:::ttl'Yl 

d 
Ul'U 

it 
- 'll'VU1J"'1 

- umHff\9l1tl 
d 

- fl1Hi-:lfl111Jt'H'U'il1fl 

fll't'ltrn::: - fll'.i~lU'Ufltl'.i:::Ul'YI 

ff1'Utl'.i:::flV'IJ'tJV'1 - fll'.il~ 
QI QI <I 

U1Hl'1 - fll'.i'H1fl111Jff1J't'l'U1i 

-ffitl1'1'il1;f1191 

"1V'1U1J'1'1 

-fl11'111~ 1'1'il'.i 

t~t11fi'l.Jmtlmi'l.Jmtlff 

- fll'.iff'1tfl\91 

- fll'.i~1U'Ufl . 
QI 0 "' - fll'.i'il~m:::mtrn:::ffv 

fl 111J 'H mt1.u' VlJ Cl 

QI QI <I 
- fll'.i'H1fl111Jff1J't'l'U1i 

i~t11fi'l.Jmtlffn'Uffttlff 
QI QI <I 

- fll'.i 'H 1fl111Jff1J't'l'U 1i 

t~v1fi'l.Jmtlfffim1m 



. 
.cl Q,I c:t. Q,I .ct 'jJ ' 

Vll~Hfl 2 UN'U fll'HI" fHl m '.i 11•1.p.Jt.p.Jt.1 fl fl fflH)tl ( ~rn) 

. . .. .... .. <'i 
!fltl1fl1JU1J'1~l'I flfllll 

... I Q,I Q,I d 
- ff'.i1Jfl111Jff1J'nt.!1i • 

"' 
10. fll'.iUfffl~ - '.i11J'.i11J;ft.!~1t.!'IJtNU~'1~ lfl'.i~~lt.! 
. . "" .. .... 

trn~'.i11mt11n1J 

. ..., 
"""" rin1:1:;r11~ 

.... 
m'.imm~ 

.... 
fl1'.i1fl 

0 

fl1'.ifll'W1W. 

0 

fll'.i'illU'Ufl 

.... .... o' 

fl1'.i'H 1fl111Jff1J'nt.! 1i 

. 
Q,I 0 ~ " 

m '.i 'il ftm :;1'11ffVfl11111111w'il1 fl'IJ m.i '1 

~ 'JI 
fl1'.i'1~fl111J!'Ht.! 'illfl'IJV1J'1 .. 

o' 

m'.i-nmmw. 

v 

'JI 
fl111Jl11Jltl'IJV1J'1 .. 

v ..,j 
'U tl iJtltJ'Utlfl 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-35 

36-40 
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Q,I ~·~ o'o fJ} 
3.3.3 tt1.J'Ufftl'Uf.111J1~H'il~fl~~tl1'fW1fl'lff~'.i 'ill'U1'U 10 'lltl 

Q,I Q,I e:f .:S. 0 jJ 

3.3.3 U'IJ'IJ'Yl~fftl'IJ1~fHtff1J\l'Ylli'Yll~fl1'.it'.il'J'U'ill'U1'U 25 'lltl 

SI "" "I ~ ~ "'"' 3.4 fll'iil'iHlft'i1H'll8'1 IV l'Ufll'i1;JU 

r 

D 
/ 

D 
iJ 1t ff'U ti fit1 m 'iln rr~ 11~ fl}! 1m'.i1~m~ti~'.i1 'ilfi 'ill'.i w 1 

tff'U tltt 'U:trn:tJi' 'LI111 ~ufil 'll 

D 
r 

D 
tl lttH'Ufll'.i ~~fl'ilfl'.i'.ilJ i 111 °*fftl'U l 'U n'ilm '.i1J'JI1J~1JUflfl{JU t1l'J 

(fllflH'U1fl fl) 
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'I. 

., ., . 
;'iuih'Jumru1um1ff~H ~~ml'tfi 2 

Q.I QI .c::::t. o' 
tt11111~'Ylfl11::;m::;111um1'Yl1~1'Ylr.mnffm 

D 
jJ QIQI ~ o' 

ff1 Hu lJ lJ 'YI~ mm 1~ 'YI fl'hl::; m::; 111u m1'YI1~ 1'YI r.nff1 ff \911 

~1'W1'W 40 ,j'fl i~t.Jff~HUlJlJ'Yl~mmh1'191H\911lJ 

- - ~~ -'YI fl'hl::; fl 1::; lJ1'W fl 11'YI1~ 1'YI f.Jlfflff fl 1 'YI \91 fl~ fl111~ 

D 

0 Q.I Q.I .c:i. o' 
'W lU 1111 'YI~ ff fllJ 1~'YI fl'hl::; fl 1::;111'1.J fl 11'YI1~ 1'YI f.llfflff fl 1 

D 

0 QI Q.I .c::::t. ti 
'U lU 1111 'YI ~ff fllJ 1~'Ylfl1J::; fl 1::;111'1.J fl 11'YI1~ 1'YI t.l1 fflff \911 

~,H'm.Ji ~uti'1'Uuil'1~~.Yh.1-W'fifltJ'll1 i tii;; 
(fll~~'U1fl 'U) 

28 
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. ,., 
3.4.3 uuuffoum11i~Hl~fl~~oiTifllfflff~{ ~Tu1u 10 ;Jo fi~i~flfff1.:i;imrlu .. 

m1i~u~~fl~~oiTimff1ff~{ t1'luuum.n~11'~1.h:mwti1 (rating scale) ~.:iii~ummlunnfffi.:i . 
<V "' 
~Hfll't'rn 3 

r 

D 

'JI Q,I .c:t. ' .c:t. o' 0 'jJ Q,I Q,I 

ff'i1.:JU'U'U1~rn~fl~~tl1'Ylfllfflff~'i ~1\J1\J 20 'lltl Clf111W:'lltl.:JU'U'U1~ 

t;j\JUU'U1Jl~'ii~1.h:d:Juti1 (rating scale) 5 'i:~u 

D 

D 

~~vhu uui~t ~~fl~~oiTimff1ff~{i;ju 11tluffll\J'iwuil'1u1i111fl111 ~ 

(fllfl~\J1f1 'll) 
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" ' Q.I Q,I Cl. d ~ 0 'j} d 

3 .4.4 u 1J 1J 'YI i>HHl1J 1~fHHYlJtfl'lli'YI1 ~ fl1 'H 'HJ 'W fl" m ·n.1 'l:PJ ip.1 "1'W1 'W 25 'lltl 'YI 

~"'"" ~ ,J .,.:: 'I ~ "' d 
N111tltl'.il~'U'Wl.l'U'W~fl'W &'Wfll'.itl'.il~ ~~fll'VfYI 4 .. 

r 

D 
.e9 d 'JI A 'J/ .c=I ~ 4 .ai. o' CV 

tln111Nelfl1'.it'.itl'Witm::aum11m'.i~ ~1'Wfl{)1'Yltl1 tvrn1tm1~'!1m'.i:Uel:1~ 

~ ' ~ .... ~ ~ 0 ~'I 
f1111.ltlll.11'.ifl~l'W~1~ "] 4 ~TU flf.J ~1'Wf1111li - f1111.1111 f1111.l!'U1 &11 

0 llltl'I ~ "' "" " fll'.i'Wl l l~ Uel:'Ylfl11:m:lJ1'Wfl1'.i'Yl1~1'Yltlltlltl~'.i 

D 
'JI Q.I Q,I e:f d 4 

tl'.i 1~ U 1J1J'YI~ tlfl1J1~ Nel tll.lf:l'Ylli'YI l~fll'.i t '.i tl'W t rn~Ul.I Cl~ 

~U~!~flfl~fllJ 4 ~1t~flfl ~1'lJ1'W 25 .Ufl 1~t1tl~l~U1J1J'Yl~tlfl1Jl,r~H~11.111~tl'.i~tl~rl • 

D 

' ' ,, 
Tii1fl111.11Tit1~~'.i ~~11.11ilfl'l1l u~1ll 11.11tli'11tl~ ~uti'1 'U 

D 
ll 1u 1J1J'YI ~tlfl1J 1~ Nel ff'1.1q 'YI i m~m'.i t'l ti'W 1.1 TLI i' lJ ti~~ uti'1 'U Uel~ 1111.11~~Vi1 

u1111V1~tlfl11i~r-ielff'1.1qV1i'Y11~m'.i i'lau ~ffl.l\J'.iW 1i1'111111111 tll ~fi11 

mi1.1~1flv1~fifl 1 ti 
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~ii t1 i~~1iiJum1ifiunu11lJ~VlJC1 ~hiiJu m1 irnu l u ~11lJ'ln 'lltl'i 1 "'11"'4" ii 
" "" ., "" 'iWCl:::tVtl~ ~'l'U 

3 .5.1 ~htiJ'Utl1'i'Yl~ffVUrlU'Ut~lJtltl'Ufl11tl'i'ilJ,lJ'4lJ (pre-test) 1~t1l ~UUU'Yl~ffvui~ 

"" 'Yll '1 tll 'it 'itl'U 

3.s.2 ~htiJun11m1lJ~1lJuHum1i~n11m1m:r"'4" 1~t1l~uHum1i~n11m1"'1!"'4" 

~iu1u 10UH'U1~t1l~nci1 16 i'1 im lumfltltl'U~ 2 ilm1ffn111 2554 

3.5.3 ~1tlJ'Utl1'i'Yl~ffVUlHl'ltltl'Ufl1ltl'i'ilJ'f!lJ'4lJ (post-test) i~t1l~ttUU'Yl~ffvui~f-lCI 

l:S. .4?1 .::I, CVCV I~ 
'Yll '1 tll'i ! 'i tl'U CJf 'I tlJ'U 'J!~ t~ tl1 tl'U tlU tll 'i 'YI~ ff VU tlV'U t 'i tl'U 

3.5.4 tl1Hci~1~'ll1tltl1'i'Yl~CIV'l1111tfl'i1:::MHCI 1~t1l~iJrnmlJ statistix7 

.,. "" 3.6 fl11lAfl1l:::'H,,81Ji.l 

j/Clcv O .C:. ~ o''JI CV ;: 

f-l11ltl~1t'U'Utl1'i1tfl'i1:::11'1JVlJCl~'l'U .. .. 
3.6.1 tl1fl:::uuu~1~111nuuui~nn11:::m:::u1um1m'li'Ylt11fl'1ff~1uci:::uuu'Yl~ffvu 

fl' 'JI ' I 

1~ HClfflJ(j'Ylnli'lrlV'Utltl'UttCl:::M~'l!ltl'U lJ1111fl1! Ut1Cl:::UC1:::fi1m ~ti 1 ~tll ~fffl~filt'i! ~ti ( X) 

" 
ttlW ctltl 1'i U iJci fl11lJ11 lJ lt.l~'IU 

<V .. <V <V 

1:::~11.J,,8~fllUU'H'U 1:::R1.Jf2Wlll't't 1:::~1Jtl:::U'U'U 

" " ~l'U1Jlfl ~l'Ui.11J 

d 'JI I ' ' "" "" t11'U~1t1Utll'ltl'I lJltl'Ylff~ 4.51-5.00 1.00-1.50 • 
d 'JI 
mu~1t1 lJltl 3.51-4.50 1.51-2.51 

11iuill11 iJ1'UtlCl1'1 2.51 - 3.50 2.51 - 3.50 

, Id 'JI 'JI 
lJt11'U~1tl 'UUtl 1.51 - 2.51 3.51-4.50 
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v 
~nnm 

v 
~l'UtJlfl 

1.00-1.50 4.51 - 5.00 

I I .d QI Clo r/ ~ 
3.6.4 '111fllfl111JU\9lfl\9ll"'\ltl"fl:uuu111m:rnn1:1:m:u1umn1H1'Ylt11ff1ffl91'i t'ill91fl191 

.. ,, 
~ vil'I tllfflff \91 f u i'!: Hi'lil1J ql'lil'l 1" m 'J 1~ tl'U 'Yl"rivuui'!:11 '1' "t ~1~ 11J fl 'il n 'J 'J1J ,-11'411 il'I t11ffl ff 191 fi ~ t1 

l~ffil~ ti1mgt1 ( X ) ~tltli'I: (%) ihuifltm'U'U1Jll9l'J!l'U (SD) Ui'I: dependent sample t-testl~tl 

l~hlrnnrn statistix.7 ,, 
3.6.5 tmt1rnfit1U'J:~'Ufl:U'U'Ul'ill91fl~~tlil'lt11fflffl91f fl'UlflWCli''J~~'UflW.fll"W~"U • 

<'I d o' 
. 

'J~~'Ufl~U'U'U 4.50 - 5.00 
""I "" d 

'111JltlfH 11l'il191fll91191tl 1'YI tllfl'lff 191'j1llfl 'YI"!~ 

'J:~'Ufl~U'U'U 4.00 - 4.49 
<'I d ""I "" o' 

'111JltlfH 1Jl'ill91fl\9l\9ltl1'Yltllfl'lff\9lrn1n 
.., <'I 

ih'ill9lfl~~vi'Ylt11fflffl91fthuni'!1" 'J:~'Ufl~U'U'U 3.50 - 3.99 '111Jl ti fl" 
.., <'I .cl Cit. I Cit. t/ 'J) 

'J:~'Ufl:U'U'U 3.00 - 3.49 11mt1m 11 l'il\91fl\91191tl1'YI tllfl'lff \9l'j 'U tl ti 

.., 'J/ I <'I .id Cit. ' Cit. o' 91 
. 

d 

'J:~'Ufl:U'U'U'Utltlfl11 3.00 '11111 ti fl" 1Jl 'il\9lfl 191191 tl1'YI tll fl'l ff 191 'j 'U tl tl'YI ff~ • 

.... ~~ .,. <IV 
3. 7 D'fl\lltl &Y &'Ufll'nltl11:'H"U81Jil 

. ,, 
3.7.1 ff\9l'J'Hlflll1l~tl'lltl"fl:U'U'U'Yl"'l11J~ (mean) 1~t1l~ff\9l'J .. .. 

x 
n 

. 
I d 

Ul'l'U fllllli'ltl 
,, 

U'Yl'U Hi'l'J11J'\ltl"fl:U'U'U'Yl"'l11J~ lun~lJ • 

n 



I 'JI 1 l'J/ 3.7.2 ~~'i'Hlfllrntrn:: (percentage) ~f.l 'if~~'i 

p 
FxIOO 

n 

p 

F . ., 
0 "' QI 

n U'Yl'U 'ill'U1'Ufl1llltl'Yl.:.l'Hll~ 

3.7.3 ~~'i'Hlff1'Ulflf.l.:.tt1J'Ulll~'ijl'U (standard deviation) l~'Ufll'ii~m'im::'illf.l 

'li'vlq!rt 1~f.l'HTh'li'vJJriu~ri::~1li1.:.1'il1nrhm ~f.llrt'UflW~1'Yi1 l~ 

SD 

SD 
., 

n U'Yl'U ~l'U1'U~'t1.:.t'ttll~ 

x U'Yl'U fl::uuuu~ri::~1 lumi11'li'v11ri . ., 
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3. 7.4 11m1::..11m f.lmfif.l'U'H 1f11111u~n~1.:.1'i::'H 11.:.tfl::u u u 'Yl~ffv'Urivu1~ f.luuri::mi.:.1 

l~f.l'U l~f.11~ t-test U'U'U dependent sample t - test 

t = 

.::1 Q.I 0 Q.I 

fl1lllll'Uf.lfflfltu ., 
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tl :::u 'U 'U fll'.i 'VI" ff fl'U flfl'U u tl::: 'VI r;l ~ 

N U'Vl'U ~l'U1'Uf1~1J~1flVl~ 

"" o'~ ~ ~ 
3. 7 .5 m'.i11tln:::'ttrntm:::tl1111m1'tt1..11 (g) 

g = (post-test) - (pre-test) X 100 

n- (pre -test) 

n 
0 ~ 

U'Vl'U ~11..111..l'llflfffl'U 



,, ,, . 

' "" 'U'fl'fl 4 

m1111ulufli'-rwij~"tj·rttmm~n i~u1'tin1:1:m:111umnn"'i'Ylt11fl'1fff!{ rnflfl~~n 
~ ,, 

i'Ylmfl'1ff fl{ur;t: H'1 ff'11qY1iY11"'m1 i~ uu 'llfl"'u m~ uu iu iri; t111 iln1:11f!nu ~u 1 ~w l ~n11m1 "'1I"'4" ,, ,, ,, 
i'Yltllfl'lfffl{ m1i1i't1fli'"'\jijmfo~1mh"' i~uti Um~t1Ui''l.JlJ1jtllJfff1't:llflfl'l.J~U h"'t~t1Ufi1uu1 • . ,, 
i11~'1JTit~nm~riun11nn11'i!11'411iY1rnfl'1iYfl{~1u1u 30 flu ijH'1m1111rif!1mh~11~"'~n itli! 

GI GI ~ d 

4.3 H'1f1WVi~\JlH'1ff1J\l'Yl1;'Yll"'fl1111tl\J 

IC\, ,f tV ~ J 
4.1 Ntlfll11&ft11:::'t'itlfl'U:::fl1:::'ll1'Ufl11tl1~1tltllftli:rfl1 

~ fl GI .::::.. ,/ QI' d i 
4. L 1 H'1m11&m1:11 nnim t111Y1n1:1:m:111um1Y11"'1Y1t11fl'1fff!1'lln"'u m 1uu6l!''W 

iJ,; t11Jfft1't:l lfl nu~u 1fltil~n11m1ll'i.f1J '41JU nfiuu fltinnuu '1::: 11'1'"'&'Ii'1-i 111n11fl1111,1J'4ll11 lfl flU 

l.fl11ff"'lflfl 89.33 98.00 0.81 

2.m11'~ 53.33 85.33 0.69 

3.fl11fll'l.J1W 14.00 56.00 0.49 

4.fl11~1U\Jfl 69.33 96.67 0.89 

"' "' o' 5.fl11111fl111Jff1J'Vi'l.J1j 45.33 93.33 0.88 

Q.I O 4 fj} 9 0 6.fl1111flm:'Yl1U'1:ffflfl111J111Jltl'llfl\j'1 20.00 6. 0 0.59 
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QJ .... • I V I QJ V I v v v 
nnti~n1~u1un11n1~1nu1ft1uft1 fl8UA'U11ltl 't'liHA'Ul1ltl 18Ui.l~tllltlflll't'IU1 

a 
7.f11'HHfl111Jt'H'W 20.00 66.90 0.95 

" 8. f11'J 't'Ullfl'HU 66.00 96.67 0.90 

I d 
fllt'iHW 47.17 86.11 0.77 

120 

100 

H 80 
(to 
;;::> 
G>l 

°'VO 
;l 60 
~ 
H 
Ci= 

40 

20 

0 

~ 
~~~ 

,{' 

" 

'ti fl°l'J ~fl 'j ~ 'll 11.J fl 1'J'YI1~ i'YI tllffl ff~ {1~tl'J11J 'H '1' ~ t ~ 1-i 11J fl 'il m 'j 1l'JI1l '4 ll i'YI ti lffl ff~ {fl~ t ~ 'W r fl tltl ~ 
86.11 1 ~ tlfl lt'il ~ti r Vtltl~ n fl°l'J ~ fl'J ~'ll 11.J tll'J 'YI H i'YI tllffl ff~ {fl V'W t ~ 1-i 11J fl 'il fl'J 'J 1J 'l!ll '4 lJ 

i'Yltllfflff~{ nfl°l'J~~um~ tl'W l~fl~tt 'W 'Wt'il ~t11Jlfl~'tl~ flV nfl°l'J~f11HY ~tfWlfl~t~'W r Vtltl~ 89.33 
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C!t.?f'J} I d.'JJ QI Cit. o'a1'J}1 Cit. 

fl~ t 1J'W l t1 ti~::: 14 fl 1m ~ti) t1t1~::: 'Ylt11'1::: m::: 111u tll) 'YI H 1'YI t11fl1ff \9l) 'tt ~.:Jt 'll1l T.1Jm1m nJ•1;p..1'4 ll 

i'Vlt1lfllff\9lfr1n11:::~tl' m~ tl'U i~fl:::U 'U 'Wt \1 ~ti~ tltl~:::lJltl~ff~fltl 'tin11:::mnY' .:Jttl\Plfl~t nu ~tit!~::: • 
98.00 u~:::l1n11:::m::: 111u tll)'Yll.:Ji'Ylt1lfllff 1P1{ ~tl' m~ ti'W i ~fl:::u 'Wm 11 ~ti~ t1t1~::: tl' t1t1~ ff~fit1'tin11::: • 

0 "' ~ 'JI 
f11)fll'U1Wfl~t1J'U)tltl~::: 56.00 

,, . 
d Cit. d.9/ 'JI 'J} 61 Q.I I QI d. I QI 

'W tltl ~ 1nu111n-w ~ll w l'YI rno~:::fl 11lJm111'W1 i 'W'Ylti11::: \9l 1.:J"J 'll t1.:J'W m wu 'Vill 11VJ n11::: 

'J} QI o' QI 0 QI Q.I QI o' 
'lltlll~ (0.95) 'Ylti11:::m)'Wt11mw (0.90) Y1n11:::nn~1uun (0.89) Y1n11:::nn111f111llffll'Vi'W1i (0.88) .. . 

QI QI QI QI QI QI 0 4 'J} 

'Vlti11:::nnff.:Jttl\9l (0.81) 'Ylti11:::nn1~ (0.69) 'Ylti11:::m)~~m:::'Vl1trn:::fft1fl11ll'ttlllt1'lltl'.1J~ (0.59) .. 
1rn:::l1n11:::mlt11u1w (0.49) . ,, 

4 Cit. QI 'J}ietQI ,'JI. "' 
tlltl'W ~nw lfll'Wl 1ll'lltl.:Jfl :::u 'W 'W 'Yl.:J'ttll~ ~1~ ti ~'W rn::: u 'W 'W 'Vlti11:::ti):::1J 1u tll l 'VIH 

Cit. o' QI d QI QI ~ 'JJ .d. 'J} 1 C). Cit. o'i I 'J} 

1Y1 t11fl1ff \9l l 'lltl.:J 'Wm l ti'W l::: ~lllJ n t1lJflti111\9l t1'W \9l 'W 'YI t'll 1) 1lJtl ~ m) lJ'lflJ 'W lJ 1Y1 t11 fl1 ff \9l) 'VJ .:Jn tl'W t 'll 1 • • 

, 'JI "' d 
Dependent Sample ~N~~.:J\Pllll.:J'YI 6 

rs - SD fll".ifliliJtt'lJ ft:::U'UlUVISJ x t 

' d 

tltl'WtW'W 40 18 5.9 

"'d 
21.26* 

'11~.:Jt'rn'U 40 34 4.4 

d. I GI L::l ti GI d. I 'J} 

~ltl\Pllll.:J'YI 6 'W1J11fl:::U'W'U'Yltl1'1:::m:::1l1'Utll)'Yl1.:J1'Yltllfllff\9l)'lltl.:J'UtltW'Utltl'Ut'll1 

i1lln~mlll'lflJ'WlJ 1~01~u11111'~nn11:::m:::111um)'Yl1~iVJt11fl1ff1P1{ijfl:::uuum~mfi1ti11 18 • • 
QI 'JI I .c:t. d d I QI d 

fl:::tt'W'Wtrn:::11~.:Jt'll1)1lJtl~tlnlJ'lflJ'WlJlJfl:::tt'W'Wm~m'Yl1n11 34 fl:::tt'W'W~ltlfl:::tt'W'Wt\9l'.IJ 40 fl:::tt'W'W • • ,, 
i 1 ~.:Jtl' uuff~.:Ji111i1~~ rntl'm~ ou i~t'l11i 1lJn~m l"'l"'4'",r m~ ou ~:::n'tin11:::m :::111u nn 'VIH 

i'YI t11fllff 1P1{ ff .:Jni1rit1m '111-i 1lJn ~ml '.IJ 'lf'.IJ'W '.IJ t1d1.:Jijtl' t1-ff 1tl'wV11.:Jff il~~l::: ~ 11 .05 ~.:Jff) iJ i $111 cu q q u q 

n ~m) lJ'lflJ'U lJi'YI tllfllff \Pl{ ffllJ ll tlftWJ'U 111t11'1:::m:::1J1'W tlll 'YI 1.:J i'YI tllfll ff \Pl{ 'lltl.:JU m~ tl'U i $1 • • 
Cit. o'G.I Cit. ,J QI d. i QI .<di: 

4.1.2 N~tl1)1tfl)1:::11 Y1n11 :::m :::111u tlll'Yll.:J1Y1t11fl1ff m'Ut1.:J'W ml tl'W 'lf'W ll n t1'.1Jfln111 

'JI <; '1 'JI"- d 'JI .k 1'I 'JI 0 " -~ "' d d "' 
\91 ti 'U \9l 'U ! ~ti ! 'lf tl ~ t1 ll lJ 'llJ '4 lJ t1 {) 'U ti tlCJf .:J ! ~ tll '11 'U ~ t tlW CVU 1J 1'11'.IJ1 tlfl ti '.IJ fl::: U 'W 'Um~ tl'Vl t11'1::: 



38 

.., . 
'!! m~ tihl ~lhl!fltu CV11iiiY tJmi-hf ~w~~ 80 'U tJ~u m~ t1hlTI~'tt11~ii1,Y 1-i 111n'll m 'i "'ll"~ 111'Vlt11rl'1ff ~{ 

Q. tJ' Q.I Ct. ,/1 Q.I 'JJ I ~ 

'Ill fl fll 'i 11fl 'i 1~ 'tt fl~ u hi hi 'Vlfl'tJ~ fl 'i ~ u1hl fll'i 'VIH Tri t11rl'1ff~ 'i mm 1m~ 'tt ~~ 1'Un111 fl 'll m 'i lJ '11" ~ lJ 

'UV~um~t1hl~1hl1hl 30 flhl ~~1.h1fltJ 1hl~1n~~ 1 

QI.id .d~· ~ 0 

hlfU'i tlhl't'H'U1'i11Jfl'llfl'i'i 1J,,-1Jhl1J'll1hl 1hl 30 flhl • • 

.,j ' SI I .,, SI I SI SI SI 
ID'UTI fl6'Ul'U11l1J 't'ii:l~l'U11l1J 10rm~ftll1.lflll't'i'Ul (g) 

1 32.50 62.50 0.44 

2 7.50 65.00 0.62 

3 35.00 60.00 0.38 

4 10.00 60.00 0.56 

5 42.50 85.00 0.74 

6 42.50 85.00 0.74 

7 12.50 85.00 0.83 

8 12.50 87.50 0.86 

9 47.50 97.50 0.95 

10 50.00 95.00 0.90 

11 55.00 92.50 0.83 

12 62.50 97.50 0.93 

13 60.00 97.50 0.94 

14 47.50 85.00 0.71 

15 42.50 92.50 0.87 

16 47.50 87.50 0.76 

17 45.00 80.00 0.64 

18 45.00 82.50 0.68 



..; ' SI I QJ 

l'D'Ufl H8\U'Ul'i1'll 
SI I 

'HiJ.:ll'Ul'il'll 
SI SI SI 
'i8tliJ~ft11'lln11'H'Ul (g) 

19 47.50 90.00 0.81 

20 52.50 85.50 0.68 

21 52.50 85.00 0.68 

22 42.50 87.50 0.78 

23 45.00 87.50 0.77 

24 42.50 87.50 0.78 

25 55.00 95.00 0.89 

26 55.00 97.50 0.94 

27 57.50 97.50 0.94 

28 52.50 90.00 0.79 

29 57.50 97.50 0.94 

30 55.00 85.00 0.67 

d 
mm.1 43.75 86.08 0.77 

~--------------------·-----

••••• • • ••• •••• • ••••••••• •• . --.--. ······ +-----'O<_.__ __ •. ~---~. ~. • • •• 

-;--------------------------------

•• 
1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627282930 

+ fiti'Ul~U'U • l'!i\.:.ll~U'U 

.. 
lil,,'fl 
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40 

d d I Q,I d .dd Q.I el d I 

'il1fWl1'.iHl'l 7 Ut'l~fll'vtl'l 6 'vt'U11 'Utll'.itl'Ul'l1JF-lt'l'i.'UJ\ll'l1il'l1'1fl1'.irHJ'Ull1flfl11 

~t1t1rt~80 ij~1'U1'U 26 fl'U t;j'Ui!m~t1'U'll'lt1~1'U1'U 17 fl'U t;j'Ui!m~t1'U'Ylt,)j.:i~1'U1'U 8 fl'U 

1~urim'll~ 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 

,, 
4.2.1 ~rtm'.iil'll'Ult 'il~fl~~ti1l'lt11ff1iY~{'llt1.:itl' m~ tl'U 'Jf'U 111i t111trn1:11~t1'U ~'U hw 1 ~ 

~ </ QI d QI 'J/ I ..c::). I I 'J/ I .Q 

Tvw1fl'1ff~ '.i 'llfl'l'U m '.i ti'U 'YI rt.:im '.ii 'll n 111n 'iltl'.i '.i 11'11'11'1..111ff .:in 11nt1'Ut'llu111n 'il n'.i '.i 11'11'11'1..111 q q IU q q 

1'Ylt11fl'1iY~fort~t1dl'U'.i~~mi1rn111t1fit1111n .. 
fJ~t1i~th,j'mJrt~1~'il1flfl1';jfi1U'U'Ufffl'U(l11Ji~H'il~fl~~fl1l'lt11ff1ff~l'llfl'IUm~tl'U111 

11m1~ l1'i~ti1'1 ':i~ ~'Utt1111f1'1t ~ 'U i" t11 ~ffil~~'U ! l'U fi 11'i!gmrn~fi11 'i! g ti! ti ti rt~ 1~ u1~u 'il~fl ~~ti 
1'Ylt11fl'1ff~l'llt1.:ii!m~t1'U 1~~rt~.:i~n1.:i~ 8 

fll'ifl~Uftl'l.J 
d -fl~U'U'UAfl1J x SD t 

I 'J) I "" fltl'\.J!'lll':i11lfl'ilfl';j';j1J')l'1J'\.J11 50 33 9.47 11.54* • • 
... 'J) I "" 'Ylt'l'l!'ll1':i11lfl'ilfl';j'.i1J')l'1J'\.J11 50 48 3.31 • • 



120 l 

100 j ••••• : '=: •••••••••• 
w~• •• • • • • • • • • • w ••• •• 

40 

20 

0 

• • • • 
••• 

• 

.... ,. 
• • 

•• • 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

' 91 ' + mn..11-,iTnlJ 
~ 91 ' 

• 'HCl~l-,il';i1lJ 
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d. d. • .Ql.Q o' QI.cl' 'JI• 
'illfWl1'nrt1 8 fllVfYI 7 Vi'U11F-rnfl:U'U'Ut'il~fl~~tl1'YIV1ffTfffl'j'IJtl,:i'Um'HJ'Uf)tl'U1'111'J1ll 

fl'ilnn11'1[11'4111~wl ~U'U'U1'11'il~fl~~ti1'Ylv1ff1ff~{ijr1:u '1..1'1..!m ~m'Vi1ti'U 33 r1:u'U mm:M~,:i1~1 

i1llfl'ilf)'j'J1J'1[1J'41J"fl:U'U'Um~m'Vi1n'U 48 fl:U'U'U'illf1fl:U'U'U1~1J 50 fl:U'U'U ~,:iJ'Uuff~H, '11'1lt'U 

irn~,:i'il1n~i!m'lv'U~i~1~1i111fi'ilm'J11'K1J'l..!1JUm'lv'U'il:ijr1:u'U'Ut'il~fl~~t11'Ylv1ff1ff~{ff,:ini1 
~ . ~ 

' I 'JI I .Q I .:::! QI O QI .Q.Q d. QI 

n ti'Ut '11l'J111n'ilm'J1J'lf1J'U11 t1m,:i11'U vmr1ttl'YI1,:i ff tl ~'YI 'J: '1'U .05 . . " 

' .,; 
0 ..,. "' ' i'tlnil: illRtJTI 11Ufl11 ftll'ililU 

' 
..,. 

' 
.., 

fltl'U 'Mil~ fltl'U 'Mil~ 

"' d d ... " 1 'U fH 'J tl'U 'lftl'Ut 'J V'U 1'YI Vlff lff~ 'J 2.67 4.67 53.3 93.30 

2 
.Q tlo,'JJG.> o' 
1'YIV1fflff~'J'Yl1 'H'Yl'Ut'H~f11'JW • 3.90 4.70 78.0 94.00 

3 ... ""',J 1 " 1'Yltllfflff~'J1J 'J~ V'll''U 3.73 4.87 74.7 97.30 
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. 
' ... v 0 "" ... 

01~1.Jfl 1UJtll1 flll'iliUJ 18tl0~ 

' "" ' "" fltl'U 'Hi:l'I flt>'U 'Hi:l'I 

ct ""' " 4 YI fl fl 'U fl 1~iTHJ'U1YI tll fl'Tff ~ '.i 3.43 4.77 68.7 98.0 • 
5 1 "' , !II ""' " Clfl'nWJ'Ul ~U'n'.il~1Yltllfl'lffm 3.77 4.90 75.3 98.00 

6 
.c::t. .c::t. c/Q. "iJ QI 

1'lf11Yltllfl'lff~'.i l '.iU'UUCl1 1~111 4.77 3.37 95.3 67.30 

7 ""' "11 ,,j 1'Ylf.llfl'l ff~ '.i l 'U l '.itH Ul fl 4.73 3.30 94.7 66.00 

8 
.c::t. .Cit, "' 4 
1'lfl1't1Vlfl'lff~'.i'Ull'Ufl 4.77 3.10 95.3 62.00 

9 1 'lfl i'YI t.ll fl'l ff~ fl 1h.h ff 'U i \) 4.93 3.07 98.7 61.30 

ct ""' " "' 10 mn m '.i vu 1't1 tn fl'l ff~ '.i YI fl 1 u 2.80 4.90 56.0 98.0 • . 
I ct 

3.95 fll!UCIV'.i11l 4.17 60.00 82.27 

' I I "JI 
QI 'J} I Cl d I 'J} O dd I .cl 'J} O QI QI d. 

uci:11C1'1l'IJ1'.i11lfl\lmrn~111~1'.i1'1Y1 9 'n1J11'1.tflmm11Y111mmciv'.iflVff'lff~ 3 m~mirn ~'l'U .. . 
d.'J) .Ql.c::t, r/1 'JI• .c:::t. QQ.ld. 

fl: u 'U um ci V'.i flV ci:'IJ V'I rn ~fl~~ v1Y1 v1rr1 ff~ '.i fl fl'Ul '1.11'.i 111fl \l m '.i 11'lfll'U11 m ~ 1J 'YI 1 • • 

~fl~ 9 1Y1v1rr1ff~fl1h.hffui\l ~'lijfi1m~mfi1n11 4.93 fl~illu!flvci: 98.70 i\1~11~ 2 iifffl'l.u'v 

4 'JI .d .c::t. C\ tfd. 'J} QI 'JI .c::t. t/ I 4 & d I d. J QI 

flfl'IJfl'YI 6 1'lf11YIVlfl'lff~'.il'.iV'UUCl1111~111UCl:'IJfl 8 1YIVlfl'lff~'.i'Ull'Ufl CJf'lllfllmClm'Yllfl1J 4.77 

fl~illu!flvci: 95.30 i\1~11~ 3 ~fl~ 71Y1v1rr1ff~{Lllm~v.:1v1flijfi1m~mfi1n11 4.73 fl~Lllu!vvi'l: 
d j} .c::t. I .::\ o'.dd I d. 'JI d. 4 'J} d. Q.I d. d 

94. 70 fl:U'U'Um i'IV'.iflVi'l:l\l~fl~~fl1YIVlfl'lff~'.iYl1Jfllm i'IV'U VVYlff~flfl 'IJfl'YI 1 'Ufll'.iV'U'lffl1Jl'.iV'U • 
1'Yltnfl'lff~{ ijfi1m~mfi1n11 2.67 fl~Llluf vvi'!: 53.30 

d.'J} .c::t.l.c::t. d'cvd OGl.d d. 'Jl4'J}d. 
fl:U'U'U!Ui'IV'.iflVi'l:'IJV'll\l~fl~~fl1Yltllfl'lff~'.i11i'l'll'.iV'U '11~1.J'Yl l 1JffV'l'IJflflfl'IJV'Yl 5 

li'lflw~m11~1'n'.i1:i't1v1rr1ff~{ui'l:~fl~ 10 vmmlvu1Y1v1rr1ff~{Y1fl1u iifi1m~mfi1n11 4.90 • 
fl~Lllu!flvci: 98.00 i\1~11~ 2 ~fl~ 31'Ylt11fl'1ff~{iiiJ'.i: lv'lf.U iifi1m~mfi1n11 4.87 fl~tlluf flvi'l: 

97.30 1rn:ih~1J~ 3 .u'fl~ 4 't'Jflfl'Ufl1'.illV'W1Y1v1rr1ff~{ ijfi1m~mfi1n11 4.87 fl~tlluf flvi'!: 97.30 

d. 'JI .c:::t. I -Cl. o' .d.c:t I .d 'J} .d ,a 'J/ d. .c::t. .c::t. c/ 
fl: U 'U 'U l ~ i'l V'.i V Vi'!: l \l ~fl~~ fl 1YI Vl fl'l ff~ '.i 'YI 11 fl1 m i'l V'U fl V YI ty~ fl fl 'I.IV 'YI 9 1'lfl 1 'YI Vlfl'l ff~ '.i 

11h.hffui\lijfi1m~mfi1n11 3.07 fl~illu!flvi'l: 61.30 
., 

4.2.1 Hi'lfll'.iWWJ'Ull\l~fl~~fli'YlVlfl'lff~{ 'IJV'IUflll V'Ui'U:iJ1i Vllflfllll~V'U ~'U 1 ~Vi sN 

n\lm'.i11'il11'4111Y1mfl'1ff~{11~'11l vuLl1v11nmflw cn'.i:~11fJu.u11'n ~.:11.J'.ilfl!JHi'l i u ~1'.il'I~ 1 o 
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~ ... .. ..., ... .. .,j ..., 
'U8 fl"Jl'llflftl't'l'U 1::ft1.Jfl11'"flftl't'l'U 11um 1::ft1.J 

fJW.fll'W 

5 4 3 2 1 

.. ' ... d d ... d 

1 'lJ ml t1'lJ 'lrn rn l t1'lJ1 'YI m ff1 ff fl l - 8 8 10 4 4.67 lJ1 fl 'YI ff~ • 
A r/o,'J}QI r/ ' 

"' 2 1 'YI m ffl ff fl l 'Yl1 'H 'YI 'lJ m fl fll l w 12 7 7 4 0 4.70 lJ1 fl 'YI ff~ • • 
"' "'"'ti 1 .. d 

3 1'Yltllfflfffl'j" l:: tl~'lJ 8 9 10 3 0 4.87 lJ1 fl 'YI ff~ • 
d "' .. d 

4 'YI fltl 'lJ tl 1l l 'j f.l'lJ 1'YI tllffl ff fl 'j 6 8 9 7 0 4.77 lJ1 fl 'YI ff~ • • 
1 ... ,~ ... .. ' d 

5 "fl 'Yi \illl 'lJ 1 ~ l 'Yi 'j 1:: 1 'YI tl1 ffl ff fl 'j 9 9 8 4 0 4.90 lJ1 fl 'YI ff If! • 

6 1~11'YI t11ff1 ff fl {!7tl'lJ11l11tl 1~'111 1 5 10 8 6 3.37 tl1'lJfl'1VI 

7 "' .. ri ..,\ 1'Yltllfflfffl'j l 'lJl'jfl~tllfl 3 4 11 8 4 3.30 tl1'lJfl'11~ 
... ... o' I ..,\ 

tl1'lJfl'11~ 8 1~11 'YI tl1 ffl ff fl 'j 'lJ1 l'U fl 3 6 11 7 3 3.10 

9 1~11'Ylt11fflfffl1i1hl lff'lJ 1 'il 0 9 11 8 2 3.07 tl1wm1~ 
.. ' "' "' ... d 

10 fltllfH 'j tl'lJ 1'Yltllfflff fl'j 't'Jfl1'lJ 3 6 7 8 6 4.90 lJ1 fl 'YI ff If! • 
' I d 

tllm'1t1l1" 4.17 lllfl 

I .c:t.IA t/ Qld .ci'J}1 A A r/e::J,1 .d 
fl w 11l'Yi'YiU111 'ilfl tl f'lfl fl1'YI tllfflff fl l 'll fl~ 'lJ ml tl'lJ 'YI l 'll ll 1"fl'il ml mt"'4" 1'YI t11 fflff fl l "tl 11 \l r;, t1 

4.17 flOl'lJl::~U"lfl .. 

~ ~ 

H '1fll'jfr\illl'lJ1 Fm ifo t) 'YI ll 'YI H fll l l~ tl'lJ 'll fl~ iJ fll~ tl'lJ 'if 'lJ iJ Yi ti" ffffillfl fl 'lJ ~ 'lJ 1 lfl ti i .fl 
"' d ~ I °' ~I "> di ll!~o o'_~ <!I d 

fl'il fln mi" '4" fl {)'l..I fltlflfl'l..111 '1:: 'H r;,~1'll1 n"fl 'il m l"'l1"'4 "cir~ tlfl fll'H 'lJ ~mw ev1l1Jl'H mt1tl fl " 

.ci QI irf A rl'J} J O QI d I ("I I 'J} I 

fl:: 11 'lJ 'lJl \} '1tlH'1ff"t)'YIYi'YIH1'Yltllfflff f'l'j'j fltl'1:: 80 'll'lJ 11'1:: 'ill'lJ 1'lJ 'lJ m 'jtJ'lJ Hl'lJ lflW en t "'lJ fl tlfl11 

'J} QI d ~ d j/ I A A t/ A t/ QI e:t 
l fl t1'1:: 80 'llfl~'lJ ml t1'lJ'Yl~'H "~'YI l'll ll 1mrnfln "'11"'4" 1'YI t1lfflff fl l 'illflfll'j 11m1:: 'H H'1 ff" t)'YI Yi 

VI H fl 1l l~ tl'lJ fi fl'lJ U '1:: 'H il ~ l,j' ll 1" fl 'il fl l l "'lf "'4 "'ll fl~ U fll~ tl'lJ ~ l'lJ 1'lJ 30 tl 'lJ ti llfl {) H '1 



.. -
n11Tl~i:r81J flZU'U'Ulflil x SD t 

I ~ I "" fHJ'W!'ll1'.i1:1JfHlfl'.i'.i:IJ11JtpJ 25 11 4.0 19.54* 

... ~ I "" 22 l'I '1-:Jt 'll 1'.i 11JfHI m '.i 1l'J11l'4 :IJ 25 1.9 

40 -

20 

• 
0 I I l 

l 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

I ,, I "'I< 

~;,. mru1'111nummnu 

... 
ll:l'm 

• l11"~1'1i'111uil'ilmrn 

..d ..d ' Q.I ~ d ~ ti QI d 
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\llfWll'.iH'YI 11 W:l~.fll't'rn 8 'Vi1.J11fHH1'1Jq'Y11i'Yl1\lfl1'.i!W'U1'Yltl1ffTt1'~'.i'llV\l'UfU'.itl'W 

rivm'li'1~ 1:1.1n\lm '.ill'J11l'41l hw 1 ~m.J1.J'Yl~Hrn1.J1~ Ht'lffllf)'Ylf 'YIHfll'.i t~ vuii'fl~u u um~ v t'Vi1n1.J 

Q.I 'JI I ~ d. d I QI d 
11 'fl~U'W'WU'1~l'l'1.:J!'lll'.i11Jfl\lfl'.i'.i1J'i!ll'41J1J'fl~U'W'Wt\1'1tlt'Yl1fl1.J 22 'fl~U'W'W\llfl'fl~U'W'W!~:IJ 25 

., . " Q.IQ/Qld d'J/I .IC), d. Q.I ~ d 11 'J/I 

'fl ::u 'W'W ~\I 'W'W 'Wm '.i fJ'W'Ylt'lll'.i 11J fl\lfl'.i'.i :IJ1:1J'4:IJ:IJHt'lff:IJf)'YI1i'YIHfl1'.i t '.i tl'W ~ \lfl11flV'Wt 'lll'.i 1:1.J 
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. " . .cl <J} <J} <J} QI A d. Q.l.c\ A 

~l":iH'n 12 fl:::U'lJ'lJ":ifltH'l:::tm:::fl11l.lfl11'11'lJ 1fH'lffl.l(j'V11i'Vll.:!fl1'i l 'i r.J'U'llfl.:J'U fll'j r.J'U 'V1 

iJ I A 0 

t'll1'i111m1m'l"11ifl.l'4ll'ill'U1'U 30 fl'U 

... ' v ' QJ v ' v v v 
li;l'U'n fl8\U'Ul ":i11.J 'IUl.:al'U 1":i11.J ":itUJD:::flll'J.Jflll'H'lfl (g) 

1 32 76 0.65 

2 20 76 0.70 

3 12 76 0.73 

4 12 76 0.73 

5 36 88 0.81 

6 48 88 0.77 

7 28 88 0.83 

8 36 92 0.88 

9 56 96 0.91 

10 48 96 0.92 

11 56 96 0.91 

12 72 96 0.86 

13 68 96 0.88 

14 44 92 0.86 

15 28 96 0.94 

16 44 96 0.93 

17 24 84 0.79 

18 28 84 0.78 

19 56 88 0.73 

20 40 88 0.80 

21 40 88 0.80 

22 40 96 0.93 

23 48 92 0.85 

24 36 84 0.75 

25 64 92 0.78 
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.,; ' v ' QJ v ' v v v 
!t1'Ufl tl8lU'Ulll1.I 't'it1.:.t!'Ulll1.1 ~8f.lt1~fl111.ltll1't'i1.fl (g) 

26 60 92 0.80 

27 60 100 1.00 

28 44 80 0.64 

29 64 92 0.78 

30 60 92 0.80 

' "" mm.1 43.5 88.80 0.81 

.d d I QI .ct d.ct QI ~ .ct I 

~lflfll'VfYI 8 tnt::fll'il·:rYI 12 'W1J11 'Uflt'HJ'U'YllJfHHYlJ(j'YlliVll.:.tfll'H'HJ'U1Jlflfl11 

f mm:: 80 ii~1u1u 26 fl'U ttlmrm~vuitm.1~1u1u 11 riu itluifot~V'U'HfY.:.t~1u1u 9 riu i~uri 
' "" tCl'\l'YI 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20,21,22,23,24,25,26,27,28,29ttCI: 

rn'tl~ 30 ~.:Jttlu hJfl11.1mwcti'~~" i ~ ~.:.tif uuffi'Hi1'""'"~1flum~ vu i~t~11111n~m'.i11'lflJ'U 11 • • 
QI d .ct QI ,e:/ .d. .t::). r/ I I j/ I .C::. I d,QI O QI 

'U flt '.i [J'U ~: lJ NCI ffl.I \]'YI 1i 'YI 1.:.t fll '.it '.i [J'U 1'YI [Jlfllff fl '.i ~ .:.tfl11flV'Ut '\11'.i 11.1 fl~ fl '.i '.i lJ 'J!l.I '4 lJ Vtll.:J lJ 'U [I ff1 fl ty 

'YI H ff fl~~ '.i: ~ 1J .05 ~ .:.tff~ iJ, ~ i1fl ~fl '.i'.i 1J 'J!lJ '4111'YI tllfllff fl { ff11J1'.i t'l-.i\9.11'U1 NCI fflJ \]'YI f 'YI 1-:J fll '.i 



' ct 
urrn s 

«1th~~~ tlflthltiN~U~~eU'tlta'UtlUU~ 

.c:i. o' cv .c:S QI cv .ci 'JI 'J/ <IC\ cv a 'J/ .... I 
TYi l'J lff l'ff~ l 'U ~N 'lJ ml l'J'W l:::: ~ u 1J 1i UlJ ffflll 1~ tl'W ~ 'lJ WJl'Jfl ~ fln 1J 'J!ll '411 'lJ fl fl!) 'W tl l'J ffl 1Jl l tl ff i lJ 

,, 
.C:,QI .cS'J/ Qld 

f:'H'lflll1~1'JUm::lJ'Utltff'WtlU'W::::~~'W 

5.1 ff1iJNnm11~1'J • 
5.2 vfiiJ111'JNnm11~1'J 

5.3 .\lvtff'Wt:JU'W:::: 

~ 1flm 1u1f1~m1 ll'J!ll'4llll11 '*t~ v°til'll 'W 1li flll:::: m ::::u 1u m1m~1'YI u1rr1 ff~ {u n:::: 
,, ,, 

t~~ri~~v1'Ylt.1lfflff~{tiutl'fltll'J'Wiul!1il'Jllflfl1:11~vu~uff1iJNnfl111~1'J1~~~il • 
QJ QJ ... .i,- "" "' ., 5.1.1 fl11't'tftl'Ulflfl'tf::::fl1::::Ul'Ufl11YIHlflr.JlffUJVl1 t~l'J t'lfUUU'J~'Ylflll::::m::::u1um1 

"' "'?! ..\ "'1 'I d ,.. -· ?I _, d "'1 
mn'Ylmff1ff~1mutmv~11v ium1mu'Uv~n mm1t1ff~IJtWmuu 2 IJl::::t~uriv 

I .C:. 1 -Cl o' QI 'j/ I .c:::.\ 

1111 fl~fll l ll'J!ll'41lvtu11 Nnm11tm 1:::: 'ttfl:::: u u 1..1 fln 'YI~ fft:JU'tt n~t'U 11111fl~fln11'J!11'411 'U v ~ 

irm1 l'Jt.1ff~n-:i1riv1..1t.\11i111n~mn1'lf11t.111 lifl1:1::::~tl' m1 l'Jt.1h~ri::::u1..1 um ~l'J1Jlfl~ ff~ ~v liflll:::: fln 
~ q q q 

QI QI .c:t, o'.d, fJJ .d jJ .c! 91 .d 4 QI 

ff ~m~un::::'Ylflll::::fl1::::u11..1 fl11 'YIH1'Yll'Jlfflff~l 'YI ~ri::::u 1..11..1m nl'Jlt:Jl'Jn::::'Ylt.1 t:Jl'J'YI ff~fltl'Ylflll::::m1 • 
0 • d. 91 QI ~ o' QI 'jl ' -=:, QI d 
ri1u 1w ri 1m nl'J1 t:Jl'Jn::::'Ylflll::::m ::::u11..1 flll 'YIH1'YI l'Jlfflff~l 'tt n~t'U1n11fl ~m nJ'lfllt.111 'Ylflll :::'YI • • 

,, . 
li~'Hll~~1flm1\1~nw111..1111vt1111'tt"' ~m1t.U1~111n~fln11'lf11t.1m .. u-:i1ri::::u1..11..1 f11m ~l'Jfi' flll:::: • • 
m::::u11..1m1'Yl1~i'Ylmff1ffflfi~l'J1111rivm.U1i111n~m111'J!ll'411fi~t~1..1!vl'Jn:::: 47 .17 trn::::f11m ~l'J 

flflfl::::fll::::U'J'U flU'Yll~i'Yll'Jlfflff~fi~l'Jl'JlJ'tt"'~t.U1i 111fl~fl1111'JI1l'411fl~t~'U ! tll'Jn:::: 86.11 ~~ 
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• y 

ff ~tl 11ttlW ctl't .lJ 1'11 lJ1tJTifi1'11t.I ~ i ~~fl tl'1: 80 ~~iJ t.I~~ ff'.i 111~ 11 tll'.i t~ 1i 1llfl 'ii tl'.i '.i ll'lfll 'U ll cu q q q 

i'YI t11ff1 mi1{ m111'.i t1'ti \illl'U 1-rln11: m:111u m'.i 'YI 1~1'YI t11ff1ff~1 'U fl~ir m'l vu i $1 

5.1.2 fl11Ttftl'U1Hlflftfltl8l'fllllft10'fl{ 1~t1l~U1J1J-J'~t'il~fl~l'ifli'Ylt11fflff~{if111f1J 

irm'lvu~t~1i1lJn'ilm'.imtm~lJ ff1lJ1'.iflff~11tmmi1lu 2 11'.i:t~ufifl 

. 
f 'JI I .c::t. I d. G.I o Q.I .c::t..c::t.A QI 

tl fl 'U t 'U 1'.i111 tl 'ii tl '.i '.i lJ'lflJ'U lJ fltll~ lJ'U tlfflflfl.l'YI 1~ ff \!~'YI '.i: ~ 1J .05 
• • u 

11'.i :t~t.I ~ 2 fftl1l 1'.i :~ rn 'il~fl~~v i'YI tllfflff~ {mi ~tll'.i t ~ii 111n'iltl'.i'.i11'1,f lJ '4 lJ 

d. QI QI -"' o!!I .ci .ci ' QI d ,: d 'j} 'jJ 

1 ~ m 'Yltl1Jtl1J '.i: ~mu 111lJ1t1flfllJ1tlt1~lJ1tl'YI iy~ vt111111 r;,~ t ff'.i 'ilfft.1n'.i:1J11..1n1'.i t '.i vu i 'il1tltl1'.i t 'U 1 

I ..::::.. I .c::t. I .c::t. o' QI d .d 9/ I .c::t. .c::t. ,/ 

'.i 1lJ n 'ii m '.i lJ 'lflJt.1 lJ vt 1J 11t'ii~fl~~fl1'YI t11ff1 ff~ '.i 'U fl~t.1m'.ivu'YIt'U1'.i111 n 'ii n n ll 'lflJ u 111V1 t11 ffl ff~ '.i q q q q 

1~tJ'.i1lJfld1u'.i:~1JlJ1tl ( x = 4.16, SD= 0.54) tm:iifl:U'U'Ufl~ti1!'U~fltl'1: 83.27~~ti1!'U1111~111 

• 
5.1.3 fl11TtRl'U1NiUf1Jf.J'flfi'flHfl11A°1uu 1~v1~U1J1J1~t'il~fl~~fli'YltJ1ff1ff~1il111f11 

Q.I d d 'JI , .::. .c::t. ti _I ?I ... I d .I!!! 
t.ltlt'.itlt.l'Ylt'U1'.i1lJtl'iltl'.i'.ilJ'lflJ'UlJ1'Yltliff1ff~'.i ffllJ1'.iflff'.i11Utltlt1J'U 2 lJ'.i:m'Uflfl • • • 

11'.i:t~u~ 1 imvrn-rlv11r-1r;,ff'lJq'Yli'YIHm'.it'lv1..1riflut~1i111n'ilm'.i11trn:mr~ 
fJ} I .c::t. I QI J d. oC\ fl QI d I 'j} I .c::t. 

t 'U 1'.i111 tl 'ii tl'.i '.i lJ'J!lJ'4 lJ ft1J11 r-1'1 fflJt) 'Yl1i 'YI 1~ tl 1'.i t '.i tl'U 1'YI tl1 ffl ff~ '.i 'U fl~ t.I tl t '.i tl'U tl Vt.It 'U 1'.i111 tl 'ii tl '.i '.i lJ 

'1!lJ'4lJ 1~v, ~U1J1J'Yl~ffV1J1~N'1fflJq't1f 'Yll~tl1'.itl t1'Uiifl:U'U'Utll~mvi1ti1J 11 fl:U 'U 'Utrn:mi~t~l 

• y 

ir vil1tiw'YIHff fl~ -fl '.i :~11 .05 ~ ~ir u ~ ~ ff'.i11 i ~ i1m'.i t~ ii 1lJn 'iltl'.i '.i lJ'lfll 'U lJi'YI t1iff1 ff~ { mm·rn u q q q 

-.i\illl'U ir-1'1fflJq'Ylf 'Yl1~m'.i tltJ'U'UV~ir m'l vu i~ 
... I d .d • tl'JJ o a1 .c::t 
1J '.i: t~ 'U 'YI 2 tll '.i N l'U ttl W cr1 '.i V tl'1: 80 'UV~ fl: U t.l 'U U'1: 'UV~ 'ii 11..111..l 'U tlt '.i ti t.1 

J' ~ '11 ll~ 'il1tltl1'.i-n 'ii 1'.i W i 1t.Ifllft'.i111 '11 "'~tll '.it~ ii 1lJfl 'ii tl'.i '.i lJ 'J!lJ'4lJ't't1J1i r-1'1 fflJt)'YI f 'YI i~ tll'.i tl Vt.I 

1~V'.i111flfl'Ut~li1lJ fl 'ii tl'.i'.i lJ'J!ll'4 lJfl~ti1J 'U ~ Vtl'1: 43.50 trn:ti im ~ v'fl tl1l: tl'.i: 1J 11..1 tll'.i 'YI H . 
1'YIV1ff1ff~11~V'.i1lJ'l1"'~t~1i1lJfl'iltl'.i '.ilJ'lflJt.l lJfl~ti1!'U~ vvr;,: 88.80 trn:ii ~i'U 1'UU m'l Vt.I -rlii • • 

QI cf d I 'JI _.d I ,/ -"' .d O , fj)j} QI i 
N'1fflJt)'Yl1i'Yl1~ m'.i t wu mnn1nvvr;,: 80 c11T~ ~n11mw crlt11111 mt1'YI m11u ~ 1rnvr;,: 80 ~~1..11..1 

~~ff~ 11i~ 1itll'.i t~ 1i1lJ fl'iltl'.i'.ilJ'tllJ'4 lJi'Ylt1iff1ff~{ ffilJi'.i t1'ti\illl'U iN'1 ffll q'Ylf 'YIHtll'.i tl V'U 
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5.2 ailthu.1ND 

.q o' Q.I d Q.I QI e:9 'JI 'JI .q .ct. 'JJ 1 "' 
'YI H 1'Yw1rr1 ff~ 'i 'lHH 1..1m'iti1..1'i:~1J11 li till rrn1:11~ tl'U ~ 1..1~1t1m1n'i'imtll'I·-!11n{I1..1 fl ti ~ti 11 

• y y 

1~ Q 1h: ff~ ff 1-n mi\11111..1111' n1:1: n 'i: 1J 11..1nn'YIH1'Yl t11 rr1 ff~ { 'li 1..1-nu i 11..1un:1ff~11fff1~111 ~fl~ \Pl fl 

1'Ylt11ff1ff~11 -H'iluum1 vu 1~Dri ~Hn 1-H'Hnff'm1'Yli'YlHm'i1'1 t11..1 'Q; ~~1..1 mm'i t1 Dfiil 'i wHnm'i 1~ ti 
y 

,~~~u 

.q o' ... t= d QI .q r/1 QI 'JJ 
Hnm'i 11fl'i1: 111IJ'it11J1 'YI t11J'Yl n1:1: n 'i: 1J 11..1n1'i'YIH1'Yl t11rr1ff~'intl'U1m: 11n~m'i1'll1 

i 111fl,,m'imm1..111'W1111fl :u 1..11..1~11 'll g tin n1:1: m: 1111..1m'i'YI1~1'Yl m rr1ff~11~ti'i111titJ1..11.fl1i111 • • 
fl 11m 'i ll'Jfll'U 11f1~1 ~1..1 f fl tin: 4 7 .17 1m :fi 11 'il gtin n1:1: m: 1111..1 f11'i'Yl1~1'Yl tllfflff~ 11~ti'i11111 ~ ~ • • 

1.fl1i111fl11m'ill'JI1l'41li'Ylt11rr1fffl!f1~1~1..1 f Dtin: 86.11 u ff~N11fl:uirnm gvnn1:1:m:11Tw m'i 

e:. o' QI d d 'JI I .t:::\ 1 o' _'t .d O b) 'j}j} 

'Yl1~1'Yl t11ff1ff~'i'lltl~'U mwu -ru 'lll'i 111n,,m'i ll'l,fll'4 ll "J ~n111mu crJm111mt1'Yl m111..1~ i 1'i Dvn: 80 

~ ,!!fi ' .d. QI .q ti Q.I d. d 1 QI ' t:::S.QI 0 Cl.I 

1..11..1fltlfl111'.l n V'Yl n1:1: m:1111..1 m'i 'YIH1'Ylt11ff1ff~'i 'lltl~ 1..1 m 'i t11..1llfl1111 u~ n~1~n1..1 tlt11~111..1 tifflfl qi 
• • y 

'Yl1~ffil~.Yh:~11 .os(p<o.os ) 1~t1fi1m~t1fDt1n:nn1:1:m:1111..1m'i'Yl1~1'Ylt11rr1ff~111~titJ1..11m: 
' I I 'jJ 'j} 

'tt~~m'i1.fl1i11lfl,,f1'i'ill'Jfll'Ull nn1:1:.Yh!m'1t11..1 ,~fl:U'U'Ut'il~tllllfififf~ fltl 11'n1:1:nnff' ~!fi~ 11~\j • • • 
mmd D~m,,1nnn1:1:~~mh1iifl11111~t111t1~ 1 nil'~~ n11;1flil 'i: ~111..1 m111'i t1 fftJ~u 'YI 'i n11'n1:1: 1 ~ 

y • 

1u'YJfi'i1t1i'Jf1Yi11 -H'i! m'1 t11..1ii-nui11..1-Yi~ m111'i mi\11llu 11m: ri ~m~ 111 -H'1fl~ m'i 1lntl fi13'~ 1~4w11..1 
QI! QI .q d".d,'JJ .d'J} .d91 .di 

'i :u: 11n ltl'W ff'U u n: 'YI n1:1: m: 1J 11..1 m'i 'Yll~ 1'Yl t11ff1 ff~ 'i 'YI ~fl: u 1..11..11 'il n ti'i Dtin: 'Yl'U tJ ti'Yl ff~ 'YI~ • 
ntJ'U1!'1:'tt~~f11'i1.fl1i11lfl,,fi'i'ill'Jfll'Ullfltllin1:1:m'itl1'U1W~~1~'U't1f11:l:~~tl~tllfftlfl111lf l1'11fJ . . ~ . . . 
v ~ .I I 0 «I "" .. «I =" "' 0 , VVd , v 
~lmm:m'i Hn~u tltl1~ffll11ff1ltl,,~ ,,:m~fl11111'Jft11'Jf1ru 11~m1..1 mm~'Yl'Yll 11 Ht'i t11..1 ~fl:u 1..1 u 

u • ~ 

QI 0 I j}'JJ 
'Ylf11:l:f11'ifl1'U1Wfltl'U'll1~'Utltl 

y • 

1..1Dn111nu 111n-n,, l'i w 1-Yi f tltl n: f11111~ 1111ii111..1 Vi n1:1: IP11~"1 'll tJ ~ir n1'1t11..1'W1J 11 

,9 V 1 dV V V I ., ,V I ., 

un:fftJf1111111mv'lltllq!n ~Vll'itlt1n:f11111m1111..111Y11f11J 76.00 'itl~n~m ~un Y1n1:1:m'i111 

Q.I QI o' Q.I d 'jJ QI 0 Q.I 

fl111lffll'n'Uli (48.00) 'Yln1:1:m'in~fl1111m1..1,,1n'lltl\J'1 (46.90) 'Yln1:1:mrn11..11w (42.00) 'Yln1:1: 

QI QI o' Cl.I 0 QI Q.I 

m n~ (32.00) 'Ylf11:l :m'i 'W tilfi'i w (30.67) 'YI n1:1: n n,, 1u 1..1 n (27.37) mi: 'YI n1:1: m'i ff~ 1n~ 
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1'VI tJ 1ff1 ff~ { ~ ~ ~u ~~Ju~~ ff~ iJ 1~i1fl'tlfl111J 'i:(lJ '4"1 'VI t.11ff1 ff~ {ff 11J n t.n~' 11a1u111' fl El~ 
" m~111u fl1'J'YIH1'YI t.11ff1ff~{116~u m1t.1'W1 ~ ~rnm11~ t.1i1 ff6iilfl ~6~n11~ 1u 1~t.1116~ iyu u 'VI 1 

1J1'lJ~iJ1'1f11i'J(2535) m'lfl 1J~'ltyi11f (2539) t1Jf.Y'tl1'J'JW UflJ i'W'Wl~fl (2544) 'Vli1Jty i'~'W~ 
QI QI o' o' 

(2546) mt~ntyty1~u ff1J1Q'Y11i'W~ff (2546) 

Q.I' Qi ' .ic:::i. " 5.2.2 fl11'Wftl'M1Hlflflflfl8lflrJlft1iJfl1 

FH'lfll'J 1tm 1~M'tiJ1 t.1mli t.111fi1m ~ m 'tl~fl~~61'Ylt.11ff1ff~{116~ ~t1 tJ'W ~t~1i111 .. 
fl 'tlm 11J'lf1J u 1J'W1J i1ij fl~ u u u ti ltu ~ m 'tl~ fl~~ 61'YI t.11ff1ff~11i'lt.11111n6'Wt~11111fl'tlm11J'if1J'W 1J 

q q q q 

C\ o'IQ. ~ 'JI i .d 'J} C\ I .c:t. ,/ I 'JI 
'if1J u 111V1mff1ff ~1fli'ltlJ\fi6 t.1'1 ~ 83 .27 i'l f.lfl ~ u u um" t.116t.1'1~116~ t 'tl ~fl~~ 61'YI t.11fflff~1fl6'W t 111 • • 
i11Jti'tlm'J1J1:U'41J~6~ 1~fl~uuum~t.11J1fl~i}i'lfl6~6~ 9 1'Ylmff1ff~fl:Wtl1ff'W 1 'tl fl~uuum ~tJ 
'JI C\ I C\ o'd.cS I .d 'JI .d .4!!i 'JI .d QI .cl .d C\ t/ I 

'j 6fJ€l~t'tl~fl~~61'YlfJlfflff~'j'YJ:UflltiA (lfJ'lJ6fJ'Ylffi'lfl6 116'YI 1 'lJ flt'jfJ'lJ 'lf61Jt'j fJ'lJ 1'VI f.llfflff~'j ff1'W • 
d 'JI .i::t. I .C::.. fl QI 'JI I .c:t. 'J} d_, 'j/ d 

fl~tt uui \l '1t.116t.1'1~116~t 'tl~fl~~ 61'YI t.11ff1ff~111'1~t11n 11Jfl 'tlm11J11J'41J116'YI i'lfl~u u um" t.11J lfl 

c:., 4 I .d. C\ I .:::t. ,/ QI d .ct I QI I .cS QI O QI C\C\ .d. 
u u fl 6fl 1i\l'1m'tl~fl~~61'YI tJ 1fflff~1116~um1tl'W1Jfl 111J u~ fl~ 1~flu6t11~1J u t1fflflty'VI1 ~ff f.1 ~'VI 

" 'J~~1J .05 (p<0.05 ) H€lfl111~t.1Uff6i'lfl~6~fl1J~l'W1~t.1116~ t1Jty'tl1nW U~1 i'W'Wt~fl (2544) 

" " QI 'JJ.c:t. IQ. 'J} Ql.cS 

i'll'Jl1nw 61'W'W'YlfffJ'1 (2547) Pettus and Haley (1970 m~6~'tllfl i}'if'W mw~w, 2532) 'Vl~'W 

1~~11,jnt11JflflEJ1~6u~uiJ~fli1n6ut~1i11Jti'tlm11J'i.f1J'41Jm'tlt~uH""1'tl1flm1~~ti'tlmrn~tU'u 

fl'j ~111u fl11 flrl" i i'l t1t ili'l i 6fl lff 1li11 flt1 t.1u ij ri11..1111J 11..1ti1l fl'j 11J6d1~ ~ ff1~t ~61 l1 tn~fl1111 • 

'rn1Jfl61JU(l~~~it1..1 ijfl111Jl1JNi'l'iffl1J ijfl11lJ~6ff~rJ ijm111lJUff~~fl111Jfiiiltlf 'lJu€l~tl61JlUV1~ 
C\ d 'Jl4 .d 0 I QI 'Jl-4 , 'JI .cl .C::. 'J} cf.e9 ~ I J I 

fl111Jfli'lt'tt 'lJ 116~ Hfl'lJ 1Jt'tt~H'1 'Yll~ l'lJ 'J11Jfl1JHfl'lJ i'lU €l~:Ufl 111Jfli'lff'J l~ ff'J rnGJt~ff ~ t'tt €l 11..1 ff~ N €l .. . .. 
1l1fl~uu1..1 m ~ m 'tl~ fl~~ e 1'YI t.11ff1 ff~ {ml'~ t ~ 11111ti'tlfl1 'llJ'JllJ'41J "l ~fl i1n eu fl 11 t ~11111ti'tlfl1111 

d .... ... "' 
5.2.3 NiumqnfinHm1t1nu 

H'1fl1'J 1tm l~ M'iiJ1 t.1mlit.1UH€lff1Jf."l'Ylf 'YI Hfll'J t1tJ'lJ11 e~ir m1t.11..1~1~t~1i111 
C\ I QI e:f .cl Qlj/I C\ 11 'J}1 

fl'tl fl'J'JlJ1lJ'41J 'W1J 11 fl~U 'lJ 'lJ H€lff1Jf."j'Yl1i'YI l~ fll'J t 'J fJ'lJ 11€l~t11l'J11J fl 'tlfl'J 'J ll"J ~fl1lflfl'lJ I 111111J 

ti'tlm'JlJB61~iji1t.1fflflty'Yll~fffl~~'J~~u .05 (p<0.05) ~1f.lt'tt~N€l~~flrl11 ~~t~'lJfl1'JffUUff'4'Uil 

11 m1tJ'lJ~1 ~t ~ li 11J fl'tlm 1 "1"'4" ij N'1 ff'11q'Ylf 'YI l~fll'J 11 tl'lJ iJ ~~1..1 1 d6~ 'tl lflU m1 tJ'lJ ij m111 tJ'lJ 

'j 11Jfl'Ut~'lJ fltj1Jdflt1 vh, llff1J1;ffl, 'lJ fltj1JflflEll~'lJ fl~11m: vh~l'U 111Jfl'U ,r m1 fJ'lJ ijiJ ~ff1Jfr 'U ,r ~fl 
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tit.1'1f1flm~otm: 1~0.fi1hwci'm:rnJci1~tit.1u~:tit.1t~o l iftnf!fl11m.,r11~1 t.itif o'H rn~o~1t.1~ i~i'11 
11011'11 mmij t.1 ov1~~'Ylnflt.1~1m 'Hl9lfrn~~mh1 ~~tij t.1 m'.i ffir11fft.1 t.111n~m'.i11"lf11t.111ri~!irn1 if 

q q q q q 

QI 4 .ct J 
f-.l~ff1lt]'Y11i'Yll~fll'.i t'.i flt.I t1 ~'\It.I 

SI 
5.3 'lltlliJ'UtUAU: 

.,, . 
QIQ/d QIQl.:!I, 'JI 

mm:ff11nuum'.im.J1:fl1J'lfllot.1.:ifl1fl 

5.3.2 T11'.itJriofl 1 if tl'mj flt.iihffl fiTrt 1t.ifll'.i11ifl~m'.i111 ~191111T11111flfl'U~Nir ml flt.I to~ 

~1flit.,r11 tJnri1u-.i11.1 l ufl~m'.i1.1titJn~1.1 l fln~1.1'Hd ~JJ'n~:nf-.l~m: 'Yl1J 1 tJ a~m'.itJi)'Li~n~m '.ill 
'\IO~fl~ll~t.1'11 l if u fltl flt.lfl~ll~t.li '\llflfl1lllii't.1l~1 t.lfll'.itJi),j~fl~m'.i ll\91111U 1J1J'\10~191t.ltfl~ 

5.3.3 fl1'.iijfll'.i~fll9llllH~U ntl flt.I~ 1~t.,r1-J 1llfl~fl'.i'.i1l'JI11'4111'Ylfllfflff1911°t~Offflll 1 

.. ""' ""' 1" 'Jl.c! QI 1 j/ ,;. ,j!., 
fl1'.i 11 fll'.it'lftu1'Ylfllm mflt.1 onm 'Hfl1lll'.i tnfl1n11mrn~ t.1 'YI o~tit.1 'H fl1J 

u ~ 
5.3.4 

U fltl flt.ltm:tHflU'rtlfl1lllf ~"!ll'lft.l~O, tJ 
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.Q ..:i A QI ~ t~ QI 

mll1'1flfl1'.i m~'Vl'.i1'1fl'fl'lfl1ifl1'.i. lHlfll;I\91'.ifll'.ifl'fl'lfl'll'l...!'rn..Ji1u 'tl'Vl1ifl'm1'lf 2544. n~.:it'Vl'V'lclJ : 

'frl'JJ'Wlf.)Wfll'V'li'lflfll'.i (l'l1), 2544. 

1.ii:!'J, QI d. 'J} I .Q tJ' ,. .Q o' tJ' 
____ . fllJVfl1'.i'il~fl1'.itW'W'.ifl'1llffl'.i~1'Vltllfl'lff\9l'.i. fl~ 'l!'Vl'V'lclJ : t H'V'llJ'V'IV'lflfll'.i 

GllA'J} QI Qlt/ 
'.i'Uff'lff'Wfl1U'1~'V'lff~fiWCl'I, 2544. 

Q QI .Qd .ct. Q r/ G) .c::t. -=::a o'G] ,. A 

6J,!1911Jl 1\PJJ'W~fl'.i. "fl'ilfl':i':ill'J1ll'\.P,.11'Vltllfl'lff\9l'.i", t'W fl'ilfl':i':ilJ1'Vltllfl'lff\9l'.i t'W tHt'.itl'W. fl~'lt'Vl'V'lclJ : 

1J'Hli'V1t1lirt1fl'1'Wfl1'W'Vl'.ii1 '.il'JJ, 2536. 

Q o' QI Q QI QI ~ 'JI <)" 9 j/A I Q r/ 
1'Vlr.Jlfl'lff\9l'.i'UV'l'W flt'.i tl'W '.i~~'U1Jlitl1Jfl'fl'lfl\91V'W\9l'W t ~ti t 6ll'fl'ilfl':i rnflltl1'Vltllfl'lff\9l':i. 

i'VI tll'U'V'l'W ntl1tytylfffl'l:l 1fl'lff\91rn'H 1,jw cYi \91 : :IJ'H 1i'V1 t11ir r.J'UV'W Url'W' 254 7. 

" d QI QI QI 'J} 0 Q/d. QIQ/ d 'J},. d. 'J} 

'Vl11Jty '.i \91'1..J~. fll'.i'V'l\PJJ'W l'Vlfl'l:l~~ 1'1..J fll'.i'Vll'll'W 'UV'l'W flt'.i r.J'W6ll''W1J 1i tl1Jfl'fl'l:l 1\91 V'W \91'1..J t '.i 'It W'W 'l.Jl'W 

ff'W iJ 1u~ .:i 1~ t1 i '*uH'W fll'.i .0~ti'ilm'.i1l'lf1l'W1l i'VI t11fl'1ff \91 f fll'.i II 'W fl 11~ ff'.i ~ tl1 tytyl 

fffl'l:llfl'lff\9lrn111,jwcYi\91 : :1J111i'Vlmirm;ft1.:i i mJ, 2546 . 

.Q d..:::::t..cl 0 QI 4 d OQl.Q d' I t/ .Q QI 

'Vlfl''Wl U'tl:IJ:IJW. 11iffV'Wffl'H'.i'Ufl'.i1JV61'1f'V'I. fli.:!!'Vl'V'lclJ : ffl'Wfl'V'l1J'V'lt!'H.:J~Kl'1.:Jfl'.iW1J'Hl1'Vltl1'1tl, 

2543. 

" . 
tl1~ ff'Um1 of ;fi191'lfin:r n t1:1Jffn'l:l 1illi 5. i'VI r.11-U 'V'l 'W n tl1tyty1fffl'1:11fl'1ff\91rn111,j w cYi\91 : 

:IJ'Hli'Vlr.Jli;rtl'tJV'WUrl'W, 2543. 

QI QI QI e:f QI QI QI el d QI 

1i 1'lf'lf'lf 1Jt\Jff 1ff fl Q'C!'lftl. fll'.il'l\PJJ'Wl H'Clff:IJ()'Ylli'Vll.:Jfll'.i t'.i tl'WU'Cl~'Ylfl'l:l:m :'U1'W fll'.i 'VIN 

" . 
i'Ylt11fl'1ff\91{11v.:itl'm1r.1u'lfu1h~t1:1Jfffl'l:l1ilfi 6 iflr.1i~n'ilm1:1J1Jn't1n'l:l~m~'U1'Wm'.i 

m.:ii'Ylr.11fl'1ff191f i'Ylt11u'V'lu ntl1ruru1f1n'l:l1fl'1ff\9l rn111,jw cYi\91 : :1Jmi'Vlt11irt1 .... 
'tJV'WUrl'W, 2543. 

QI QI o' o' G) 'J} QI .Q .Q o'.d.id I QI .Q 

liUJUJ'.ifl''W ff:IJ ltl'Ylli'V'l.:Jfl'. H'Cl fll'.i t 'lfUH'W fll'.i 'il~fl'ilfl'.i'.i1J'lf1J'W1J1'VI tllfl'lff\91'.i 'Yl1J\91V'Vlfl'l:l~fl1'.iflfl .. .. . 
" . 

itm 1~..111v.:itl' m1 r.1u 'lfu irn r.1:1Jfffl'l:l 1ilfi 311 .:it1 r.1u 'il1 t1~ffm:1J:1J'tlun .O.:i111'flff \91'1. 

d 'J} 'J} .Q - IQ ~ QI .Q A QI 

fll'.ifl'fl'l:l lfl'Wfl11Vff '.i~U'.i UJUJlMfl'l:l lfl'lff\91'.i 1Jl1 l'UW Cl'l\91 : :IJ'H 11'Yl r.Jl'Clf.J .... 
~ i11't1t1n11mi11'1f, 2546. 
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m1 i' \91U t1ti{J ~'W 'YI{. fll'j fffl'l:J li:-HHll.J g'Yli'Yll{J fl TH1 rJ'WU't'l~fl111J ffllJ l'Hl 1 'W fll'j ~~un'ifo.1'111'Y11{J 
u 

1'YIV1fflff\9ll't.ltl{JUm1 V'Wi'Wl1'1w1Jfffl1:11U~ 2 ~ 1~i'1Jfll'j ~~fll'jt1 V'W ~ 1~v16*611~ 
Q. .c::t. " 'jJ 9' ct. .... IQ ~ QI Q. 

fl 'iJfl'j'j 1Jfll'j !~'ll'tyfff:ll'W flllW. fll'jfl'l.J fl 11tJff'j~IJli1Jt1Jlfll'j 1'1fl'l:l 11J'H11JW CVl\91 : 

1J1111Y1r.11irr.1rr1'Wfl~'W'Yl'j1hll'll, 2551. 

UfllJ mu~M un~ff~'W~ irr11i'i1'Wun. "1i'i'ill'll'1~i'Ylr.11ff1ff\9ll", 1'W rnflmrnnfft1'W'll'~i6111 • 
ct. t/ I d_ I d Q. .C\ r/ d. .C\ Q.I 

1'Ylr.Jlfflff\9l'i 3 mlJ'YI 1 11u1r.1Y1 1 ff1'tJ11'1l'11'YlrJ1fflff\9l'i. 'W'W'Yl1J'i : ll'l111'Ylr.Jl't'lrJ • 
ix l'tJl1'r.11i'i'illmn'i1'1l', 2525. 

uliffU 'flm'illt1JH't'I 1m~fltU~. 'ilrJ{Jl'Wfll'ii~m~fl-:J fll'iill'lJ'Wl'itJUUUtll'i tl r.l'Wtll'ifffl'Wt~fl 
u 

ct. 91 .c:.t. 9/t:t " o QI QI .c:t QI .. I .dl ... I 
I ff'i lJ ff'i l{J H't'ltll'i I 'i r.l'W 'i 1'YI r.llfflff\91 'i ffl'H'i 1J'W tl1mu'i~~1JIJ'i~ tlllfffl'lfl. 'W fl'iIJjll : 

fftlTU'W'il'll'fi{J'Wfl'iUjll , 2544. 

Q. o' QI d .d..c:t ' QI e::( d 

ummw !'ll'r.11~tfl1~. H't'ltll'it'ir.l'Wtll'ifffl'UU1JU 4 MAT 'Ylll\9lflH't'lffllf.)'Yl1i'Yll{Jfll'i!'ir.J'W 

ffl't.lli'll'1i'YI r.11ff1ff\9ll fl11llfl-:J'Yl'W 1ufll'i11 vu un ~!'il\9lfl~l9i tii'YI r.11fflff\9ll'tJti-:it! m1 vu 

ll'Hli'Ylr.Jlirr.1, 2545. 

oi=::rr. o'o QI QI tt:f d .C\ ti Q.I 

'411'i'W'Yl'i fl lUVH. fll'iTI\l'll'W 1 H't'lffllf.)'Y11i'Yl1-:Jfll'i I 'i r.J'W 1'Ylr.11fflff\91 'i U't'l~'Ylfl'hl~ m~U1'W fll'i 
" . 

i'Ylr.Jlfflff\9ll'tJfl-:JUtlllr.J'Wi''WU'i~tlllfffl'hl1Un 6 1~r.11-*n'ilfl'i'ill1 flH-:Jl'W 

i'YI r.Jlfflff\911. i'YI r.JlUTI'W nu1 tytylfffl'hl lffl ff\Pl'i ll'Hl,j w cYl\91 : ll'H li'l'WlntJ'tJ fl'WUfl'W, 

2544. 

tUr.Jll i'\9lu\9li'r.1fl..-.. H't'lfll'i l-*uuu1Jm~ti1ff1llinmn11-:iiY1a1ff1iY\9l{'tJti-:it! m1 au 'i~~u 
11'1ir.Jllfffl'hl1U~ 4 ~,ll,~!ltJ'W lurnmlli'l'Wlfflff\911. i'YltJ1UTI'WnU1tyty1 

f1n111ff1ff\9l'ill111,jwcYi\91 : tJmi'Yla1na'tJtiuunu , 2531 

u 1n ~\91~ 1'1l'11n'i~TI-:iff. m'i ~~m'i 11 vu m'i fffl'W ~iu u ~11 aui~ u ir1rrw~1a11i m'i mrn ~ 

11mn11mr.1. lJ.U.'YI.: ll.U.TI., 2547. 

d Q.Q/ l gJ ~ " 

1.Jtlj'll'lJ ff'iff~fll~. fll'i1'ilr.11Ufl-:J\9l'W. fl1-:Jt'YITI"1 : it1'i'WlfflfflJ, 2554. 

" " 
mw'il1 ff1~n1. fll'itmarnVir.1ul1n11~m~111um'im-:iiY1r.11ff1ff\9ll6U'u~ui1lJ 'ffrni'ut!m1r.1u 

u 

" . . 
.JrulJ'1ir.Jllfffl'hlliJn 5 n!ltJ'W l~r.11-*n'ilmrn iflH-:JllJU€l~fll'il1tJ'W!\911llt)ijfl. 

i'YI tJlUTI'W nUlt1Jt1Jlfffl'hl lll'l11,j'W cYl\91 : lJ'H li'YltJlnr.J'tJ fl'W!!fl'W, 2545. u ., 
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"1 d Q,l.Q Q. ti .<Qio.Q o' 
t'Uqj1l1'n'W Ufl1 'Vfl.JtV'lfl. fH'lf1l'J1l~fl1lfl'J':ilJ'J11ll!lJ1'Ylt11fflff~'J911lJU'W1fl~1'YlfJlfl'lff~'J 

t'Ylfl 1'W1 Cl VUCl~ ff-ijfllJ~flf1l'J ~IPJJ'Wll1fl'l:l~ f1l'J unifo.1111trn~ t "~fl~~ fl i'Yl fJlfl'lff~{ '\J fl-il 
" ' 

umlv'Wi'W"1ifJ1Jffn'l:l1illi 4 1 Htl vuin-il t 11rui'Ylv1ftlJ~-ilw1~'\Jfl'Wunu. 1'V1v1i1V1u £ 
U~tytylfffl'l:llfflff~'JlJ'l11UWcYl~ : lJ'ttll'YlfJl~fJq' 1'\Jl1'fJ1i'J'JlJli'Jl''lf, 2544 

, .id QI .Q 'j}'j} .Q ~ QI QI 91 
!1Jty'il1'J'JW 1l'l1lty. f1l'Jfffl'l:lWICl'\Jfl.:Jf1l'J1l~f11'Jt'JfJ'Wl~1fJ~~fl1lf1111JHfl'Ylfl'l:l~f1l'J1l~f1l'Jfl11:1Jl 

.Q o'.:ict ' QI ~ 4 QI 0 'j) 

'YI 1-il 1'Yl tllffl ff \91 'J 'Yl :IJ \91 V ~Cl ff:JJ (}'YI 1i 'Yll.:J f1l'J t 1 tl'W UCl ~'VI fl'l:l: f1l'J 'W 1 ! ff'W Vfl 11:IJ1'Vl1-il 
" ' 

i'Ylt11fflff\9l{'Uv.:itl'mlt1'W'iuij1it1:1Jfffrn1illi 2. m1flurt~lflff1:u1ww1m1ffn'l:l1 
"" 

:JJ'ttl'LIWcYl\91 : 11M1i'Ylt11~t1ffl'Wfl1'W'Yl1lh1PJJ, 2550. 

um~\91~ V'llU'lHJl'W'UW. n'ilm111fl1t1i'Ylt1lfflff\9l{ti'Um1i1PJJu11'il\91rt~m.:ii'Ylt11ff1ff\91{'\Jv.:i • 

"" .... o' 
11'ttl1'Yltl1Cltl!fl1J\91'Jfflff\91'j' 2531 . 

.cl .Q .d j,1,d jJ 91 d ?t 0 Q,I .d ,. .Q ti 
U'J~!1ff 1:ff. "U!fltll", fll'JU~lUfll'J!W'Wl'Yl!'W'Wf:!!W'Wtl.l'Wfflflty'Ylq'~. fl~ -il!'VIV'l°'I : ! HV'l11V'I 

'JI 
l'.J~fffllCll~V'l'Jl1, 2539. 

m'lfl 1J\911q' 1 v.i fll'Jf¥\PJJ'W l'Jjflfl'ilfi'J'J11'Jj11~ lli'Yl tllfflff\91{!~Vf¥\PJJ'W lVlflll~m ~1J1'W fll'J 

" " ' 
m.:ii'Yltllfflff\911 ;Ju ~ffll'UV.:JU flll tl'W<i'W "1i tlllffflll iii-Yi 4 ~.:J'tt lfl'U V'W!!fl'W. 

i'Yl t11uv.u-fit11tytylfffl1llfflff \91rn'tt1vw cVi\91 : 11M1i"Yw1'1t1q' l "1Vlt11i n 111n11'11, 

2539. 

ti~ GIOQI A o' .Q 

m'!fl 1.:Jff'1fff'J. "fll'J'ilflCllfl'U!'WV'l11UCl:U1:ff'Ufll'JW'', lu !Vflffl'Jfll'JffV'W 'Jifl1'lflf1l'JffV'W 
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""' "'0 fl. fl'Wffflfffll 

'IJ. ~u ff fli'.jfJ1~t'l1J~fl'Limvijfl~'W ttflll 

fl. ~uffm~uun~vi1'Li'i~mw 25 tCJfu~tlll'l'i ,, 
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3 14 35.0 24 60.0 38.46 0.38 

4 4 10.0 24 60.0 38.46 0.56 

5 17 42.5 34 85 73.91 0.74 

6 17 42.5 34 85 73.91 0.74 

7 5 12.5 34 85 73.91 0.83 
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22 17 42.5 35 87.50 78.26 0.78 
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26 22 55.0 39 97.50 94.44 0.94 

27 23 57.0 39 97.50 94.12 0.94 

28 21 52.0 36 90.00 78.95 0.79 

29 23 57.5 39 97.50 94.12 0.94 

30 22 55.0 34 85.00 66.67 0.67 

19 47.42 24 86.08 75.34 0.75 
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1 8 32 19 76 64.71 0.65 

2 5 20 19 76 70.00 0.70 

3 3 12 19 76 72.73 0.73 

4 3 12 19 76 72.73 0.73 

5 9 36 22 88 81.25 0.81 

6 12 48 22 88 76.92 0.77 

7 7 28 22 88 83.33 0.83 

8 9 36 23 92 87.50 0.88 

9 14 56 24 96 90.91 0.91 

10 12 48 24 96 92.31 0.92 

11 14 56 24 96 90.91 0.91 

12 18 72 24 96 85.71 0.86 

13 17 68 24 96 87.50 0.88 

14 11 44 23 92 85.71 0.86 

15 7 28 24 96 94.44 0.94 

16 11 44 24 96 92.86 0.93 

17 6 24 21 84 78.95 0.79 

18 7 28 21 84 77.78 0.78 

19 14 56 22 88 72.73 0.73 

20 10 40 22 88 80.00 0.80 

21 10 40 22 88 80.00 0.80 

22 10 40 24 96 93.33 0.93 

23 12 48 23 92 84.62 0.85 

24 19 36 21 84 75.00 0.75 
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25 16 64 23 92 77.78 0.78 

26 15 60 23 92 80.00 0.80 

27 15 60 25 100 100.00 1.00 

28 11 44 20 80 64.29 0.64 

29 16 64 23 92 77.78 0.78 

30 15 60 23 92 80.00 0.80 

d 
mt'![) 11 43.5 22 88.80 81.01 0.81 
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