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TITLE 

ABSTRACT 

PROMOTING GRADE 6 STUDENT, S LEARNING ACHIEVEMENT OF 

MATTERS AND THEIR PROPERTIES BY USING INSTRUCTIONAL 

PACKAGES THROUGH ACTIVITY- BASED LEARNING 

BY : PORNPIMON JANTABAN 

DEGREE MASTER DEGREE OF SCIENCE 

MAJOR SCIENCE EDUCATION 

CHAIR SANOE CHAIRAM, Ph.D. 

KEYWORDS : ACTIVITY- BASED LEARNING I INSTRUCTIONAL PACKAGES I 

MATTERS AND THEIR PROPERTIES 

The purpose of this case study was piloted to promote students' achievement and 

satisfaction of science using the instructional packages for teaching matters and their properties. 

The participants involved 18 primary school students (grade 6) during the first semester of the 

2010 academic year. The designed instructional packages through activity-based learning 

comprised 6 activities in 13 periods. The dependent sample t - test analysis achieving student 

obtained post - achievement score statistically higher than that of the pre - achievement score at 

p < 0.05. It was found that many students after using instructional packages through an activity

based learning in classrooms exhibited better understandings than those before learning with this 

method both quantitatively and qualitatively. This case study showed that the instructional 

package designed was helpful to facilitate students' understanding of the matters and their 

properties, and this strategy was radically different from normal teaching. The students were 

highly satisfied (in a good level) with learning packing. 
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1 <:\ " IHlltJ'\.J1J1'\.J'YI11ff tJ1 33.54 30.76 34.50 

ff'rt 'YI. HI.2 
... 

... " d 
~~'H1~lflmfl~ 

45.93 49.41 

50.12 

38.09 

38.20 

l::~m.h::l'Y1fr 49.57 51.68 45.41 

~1flflll~,rfHl tJ'\.J 'Ch'\.J' 'H qiij F-Hlff'lJ q'YI i'YI H flllll tJ'\.J ~11d fl~ ~1fl fffll'rtUf\j 'H l~ln~ 
" 

''I..I'M'\.JlltJ'\.J 'rt1.j'htn~~lflUW'H1'HmtJ~1'\.J '~Uti.. 

• .,," I 

, '\.J fl U II tJ'\.J ,jfl ~::,r~ 'H ~1.J'Hlfll ri'\.J ti'\.J' '\.J 11111Vi A1fffl'\.J 11~ ij fl1 ~ li1fl ~ lJ 1 ~ 1fl,rflll tJ'\.J ij 

". " 
fl'\.J !1'\.JA11lJfViu~mh~ti'\.J ,rfHl tJ'\.Jlti~ '~ff'\.J'~,rfHl tJ'\.JVill tJ'\.J flfl'\.J ~~ln~A11lJl;jfl'H'\.htJ' '\.J 

(2) ~1'\.J flll.ij~n~ flll lJflllll tJ'\.J flUfffl'\.J 'rt1.J11Al V~'IJ 1~1.h:: ff1.Jflll w, '\.J flll fffl'\.J 

" 1~ tJfffl'\.Jli1fl'H llJ 1fl fl'll fllll1 ~ij mJi],j~ ~ l ~ 'Ch'\.J' 'H flil'! '\.J flU fffl'\.J 1.Jll tJ1 tJUl1::',r,rfHl tJ'\.J 
" " , I 

..11U1.J1.J1Jfl'I1~, '\.J <M'\.Jll tJ'\.J ~~,jfl ~::l1flflti'\.J lJ l'd~ ~~,r'\.Jlijfl1l tJ'\.J ~1.J,rfHl tJ'\.J'~ ff1lJ 1HH;ffllJ 1tJ~ 
" ".l <:\" ~ do ... 111"fl~AA11lJl ~lfll'\.J fl'H l1.J'YIll tJ'\.JU111ff1111IJ'\.J11l:: 1~'\.J ff1Af\j !~ 

(3) ~l'\.J1.Jl1.J'YI'lJfl~ h~lltJ'\.J fIlAlltJ'\.J~ 1 'lJfl~i1flllfffl1:n1HlltJ'\.J~::~hllj'\.Jflll.ij~ 

n~mllJlvtflVi~'\.J l~ll tJ'\.J' '\.J~1'\.J flllij11i]ff'lJ";'\.J,r, '\.J h ~ll tJ'\.J 1'1f'\.J u,j~'Ii'\.Jfhf1 fllll,r1fhtJ";flmlJ 

flllU,j~'Ii'\.Jl1flll::1'1f1flll ~~flll.ij~n~flnlJ~~flri111l ~lltJ'\.J ~::'H q~ ..hflllfffl'\.J~~~::ri~Hl1',r 
,rflll tJ'\.J ijn1111l tJ'\.J'! fltJl1~ Ul1::1l tJ'\.J '~~flldfl~ff~11fflJfl 'tl1',r,rfllltJ'\.J '~ff1lJ1lml tJ'\.J i~mh~ 

QI.c:S .c:t. .c:t..c:t. rIrI" GI," "QI
flll ~ ~flllll tJ'\.J flll fffl'\.J 1'Y1tJ1fr1ff~l ~::~fl~ ~~ 'H fffl~Al1fl~fl1.J1i II lJ 'lf1~1'Y1 tJ1fr1 ff~ l 

1~m'!'\.J flllij11i]ff'lJ";'\.J ,rl::wh~1'Y1tJ1fr1ff~lUl1::1'Y1fI1 '\.J 111V lvtfl',rfl~l~'\.J 'tl11~'\.J ufi'Uf\j'H 11~'\.J 
" (m::'YIl1~fffl1l1iflll, 2545: 3-5) 1~tJ,,r~lltJ'\.Jijri1'\.J~hlJ''\.JfllllltJ'\.J'tJfl'li'\.J~fl'\.J ff1.JIl'\.J lff1::'H1 

o " "".c:t.d I 0 , "QI.c:S.c:t. " , ... ..." 
ff1l1~~n~fffl1.J Ul1:: A'\.JA 11~1tJ11iflll~H'1 ~'\.J 'YI1 'H '\.J flll tJ'\.Jlfl~A11lJl'IJ1 ~Ul1::1fl~fllll1.J l 

,,~ , d ,,~ rI " QI.c:I 0" " 

A11lJl'\.J '\.J fltJ1~ lJA11lJ 'H lJ1tJ ff1lJ1l (lffl1~lIJ'\.J fl~AA11lJl 'lJfl~'\.J flll tJ'\.Jlfl~Ul1:: ff1lJ1l (l'\.J llJ1' 'Ifi ~ 

lrlflijffm'\.JflllW'~'1 lJ11H;$f\j'H,!1 (ffm,j'\.Jri~lffllJflllfffl'\.J1'Y1tJ1fr1ff~lUl1::1'Y1A1'\.J111V, 2548) 
. " 

flll 'tl1n ~ fl n lJ Vi 'H 111 fl 'H 111 tJ 11~1~'\.J fl~ lJ U11:: d~ '\.J II tJ1.JA A11 1n~ flllll tJ'\.J fi ~~1fl flll ff'lJ ~ff 

http:lJfl~i1flllfffl1:n1HlltJ'\.J~::~hllj'\.Jflll.ij
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10 41""1::1 ~ d 'JIA,,, ~ ~ d' _'t Go' 

U'\.J::: '\..11 'If1 tJt'lHHl 11 HI'W'\.J tfWl fll'iI 'W '\.J 'i 1 'YHl 11 fll'i fffl 'l:I11'Y1 tJ1 ff1 ff m tJ 'i HI \91111 1lJ11111 1tJ 11 "fl ff 91 'i cu cv q cv 

" " fll'iffmn'li'\.J~'\.Jj1'\.J'Vj'YItiffm1'11' 2551 

.a 'JJ::'I ... I Go' d 'JId Go'.c:l 'JJ 
m::: tJ 1'\.J flU fftJ 1 ff1::: 111f11111 'i 1 lJ'\.J 'i lJ UtJtJ fll'i ~91 fll 'i 1 'i tJ'\.J 'i 'YI 1'11111::: ff1l fltJ fll'i l'i tJ'\.J 'i 

cv cv cv cv 

1'Y1tJ1ff1ff91{ 1~'\.J'itJUtJtJflUfffl'\.J~~'JIU''\.J~l'\.J11ifll'il~tJ'\.J~ ~'J~I"1ffU":::~fl91191fl{.. . .. 
lIJ" I I .c:l.Q d'.c:l""~.c:l" " (Lewis and Potter, 1970) !~flm111 "fll'iI'itJ'\.J1'Y1tJ1ff1ff91'i fl1'iI'itJ'\.J~~1tJ1tifll'ifl'\.J111f11111~ 

. iI iI 1 iliI<OS iI <I •• iI "" "" 
(InqUiry method) ~1tJ91'\.J!fl'J I'\.J'\.J 11~I'itJ'\.JfltJ1fl~fltJ1fl!11'\.J (InqUiry mmd) Im1~:::lfl~I~91fl91'YI1'J 

.Q d' Q,I QI 
" .ci".c:l Q,I do ".4. 1 iliI<os 

1'Y1tJ1ff1ff91'i (Scientific attitude)" ~'J'\.J '\.J m ~'J91fl'J1Ifll'i~\JJJ'\.J1m:::tJ1'\.J fll'i l'i tJ'\.J "i I~fl 11 HI'i tJ'\.J.. ..~ 

~ d" -. "Q,I " 1 iI<OS 1 .c:l 4 4 ".d .c:l.c:l QI .Q

Ifl~fll'i l'i tJ'\.J ~ !~'i tJfll'i m:::9J'\.J 1111f11111ff'\.J ~ 1Ifl1111m:::91fl'i fl'i'\.J 'YI ~:::I'i tJ'\.J 11 fl1111ff 'JfftJ!fl~ 

fh(1111 1 '\.J if 'J9i 1'J"l fftJI ff1::: 111f11111fl~fl'i1tJn1l;rm.!" 11m1:::..1H" ,h1tJ~rll91fltJ'\Jfl'Jfh(1111 
... "" 1 iI 1 iI iI I <OS iI~ 1 <os"" _I 0'" 'I iI

ff111 1'i tl91~ff'\.J ~~1tJfll'i 'II''\J fll,d "fltJ1'J1I1'I19J H"lm:::ff1111'itlUfllJqJ111 '\.J'II'191lJ'i::: ~11'\.J !~ 

<I 'I ill ... <OS iI ~ iI =it ... <OS iI 
~:::1'11 '\.J !~11fll'i ~~ fll 'i l'i tJ'\.J ~91111U tJ tJ fllHltJl ff1:::111 fl1111~ IlJ '\.J fll'i ~~ fll'i l'i tJ'\.J ~ 

l~fltJ'i'i "ff~~~'J11111tJ'\Jfl'Jfll'il~ tJ'\.Jfll'i fffl'\.J~IU''\.J ~I~ tJ'\.JI~'\.J 'tYlriw (tJ'i:::ff1'Y1 !'Ijfl'JI~ ii1l, 2550: 
q cv q q cv u 

25-30) 9l"fl~~'\.Jijfl1111fl~ff~1'Jff'i'irl fl'\.J~:::'.h 'tJ~fl1'ifl~I~'\.J lhl~'\.J UA'i1qJ1111~'\.J Im:::ff'JH"1,r 

QI d. d. Q,I J .c:l.Q.Q d' .a Q,I.Q J 
'\.J fl! 'i tJ '\.J 11 H " ff 11 q 'YIti 'YI H flU l'i tJ '\.J 1 'II' 11 'YI tJ 1 ff 1 ff 91 'i l'i fl 'J ff U II" ::: ff 11 tJ 91 '\J fl 'J ff U "l 'J '\J '\.J 

" " " 
(U'\.J'YIl ijq'YIn,2552 : 80 ; 'll'Uff1 liifffffJ",2549 : 80) 'ti'JUfl1~I~'\.JI~'i1:::Ufl!~tJ'\.Jf~flffmn 
iI iI iI "!II I "" iI~ "" "" iI" iI0 I

fI'\.J fl11~1tJ91'\.J!fl'JFiflfl1'i 'YI1'J1'\.J fl '311 fll'ifl~lIfllJ qJ111 ff 'JI ff'i 1Ifll'ifl~ 'i 1tJtJfl~U ,,:::ff'i 1'J fl'J flfI1111 ~ 

~1tJ91'\.Jlfl'J ijfll'i flfl tJ'i 1tJ 1 '\.J mi1l1~fl!I" fl! tJ~tJ'\.Jfl1111f~ '~i'tJ ~lflflU fftJlff1::: IIA'TU 11 ff'\.J fl 1,r 

l~fl'\.J "l1'\.J,rfl'J'~i'tJfl1111f'tJ~1tJ vhl,rlfl~fl1111f~fI'J'YI'\.J ('II'Uff1 liifffffJ",2549 : 80) ~'JJ'\.J 
iI""'" ""I 'I ill iI <OS iI ~ iI "" ..."" 1
~1 ~ tJ ~ 'J !~ 'll'fll'i l'i tJ'\.J ~ II tJ tJ n tJ 1 ff1::: ~ 1tJ'Il~ fl ~ m 'i 11 'YI ~ fffltJ ffU II ,,::: ff1l tJ 91 '\J fl'J ffU '\.J flU 

Q,I~ .c:l Al"QlQ lIJ""QI "" ".Q 0-. ... 1'd'
~~fl~m'i1lfl1'iI'itJ'\.Jfl1'ifffl'\.J I~fl 11'\.Jfl!'itJ'\.J !~'i~flfl1'ifl'\.Jfl11 'i1tJ'i111'\Jfl1l" 1Im1:::11H" '\.J1 mff.. .. .. . ." 
rll91fltJn\lfl~fl'JII~'\.Jth Ifl~tJ iiff1l'W'\.J.,r 'i :::1111'JI~fl'\.J1 '\.J fl~1I 11 ~fli'\.JI~ tJ'\.J 1I,,:::tJiiff1l'W'\.J.,r 'i::: 1111'J 

http:fli'\.JI
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1.2.1 1~'t)'n~U11f1fi'i)fl'j'nJ')1f1tYtJUtYl'mrl::tYll11~'tItJ-3tYl'i ~lU1U 13 ~111l-3 ~ii 

1.h:::ff')1iim'Vf~llltflW~ 80/80 

1.2.2 L~tJnJ1 flU1 ViflU~rlffllq')1t')1 H fll'i 11 flU 1''ln1')1fllfl'ltY~11~tJ-3 tY11 Uri:: tYll11~ 

'tItJ -3 tYl'i 'tI tJ-3ir fH1 flU ritJ U UrI:::'H 'f1-3f11'i ~fI fll'i l1flU iuUUffU LtYl::~1fl1f1fi 'i)fl'j 'i 11 ')1f1tYtJU tY 11 

A '!!! dl 'I "'..,. ']I QI ..,. ']I ... 'JI 
1.2.3 1'VftJ"f1't:11fl111llH'VftJ L 'i)'tItJ-3U fH'i flUfl1flfll'i'ilflfll'i 1'i flUl" UUtY1J1tYl::fl1fl1f1 

fi'i)fl'j'ill')1f1tYtJUtYl'iUrl:::tYll11~'tItJ-3tYl'i 

, 
Q.I 0 41' ~~Q Q.I 

UfltYlflty')11-3tY(1~')1'i::flU 0.05 
!II • • 

1.3.3 irf1L1 flU-i1U U'i :::(111 flfl't:l lil-n 6 Vi1~i'Ufll'i~flfll'i11 flUt1 fluiuuuffU1 tYl::~1fl1f1 

fi 'i)fl'j'i 11 ')1 fI tYtJU tYl'i Uri:: tYll WI'tI tJ-3 tYl'i iifl111l.n-3'VftJ' 'i)~tJfll'i~fI fll'i11flUVU 'i:: ~U1l1fl 

...... 
1.4 "U81J1"Ufl"UtHflllllltl 

!II !II !II 

fll 'i1~flfli'-3ij f1~fl1~iil 'HUfI'tItJ U1'tI~'tI tJ -3fll'i1~fl ~-3 ij 

'" " " I 

1.4.1 mill~1tJt.iH'Ufll'i1~flfli'-3ij1fl\J\rfH1flUiUU'i::(1llfffl't:llilVi 6 'i)1f11H11flU 

fl'lU't;'lfffl1 (fllty'i)UltJUOllfi) ~lU1U 18 flU tJd''U''lh-3tJl~ 11 - 12 iI 1fluirfH1fl'U'Ylfl 9 flU 

'" '" ... 'I ..,..J '!fl ~ ..6 r,']1
UfIL'iflU'Hty-3 9 flU LUiIlfl1'iflU')1 1 ufll'ifrfl't:ll 2553 CJf-3 fI'i)lflfll'it!llHUU1'i)1::'i)-3 

1.4.2 ~1UU'i~flfl't:ll 

'" _I ... QI d "'...... "A
1.4.2.2 ~1Uu 'i m 11 fl tJ NrltYlIQ ')11 ')1 1-3 fll'i L'i flU 1"1fl 1 ')1 fll fl'1 tY~'i l'i tJ-3 tY11 Uri:: 

tYll11~'tI8-3 tY11 U 'i:: ff')111fll'Vf'tltJ -3 f11'i 11flU inuuffU1 tYl:~1fl1f1fi 'i)f1 'i 'i ll')1f1tYtJutY 11Uri:: tYll11~ 
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'\I'tl'lff11 m'1~T'l11lJ~n'l'tl1 'il'\l'tl'lUm; 1.I'\.J~'tlfll1 ~~fllll;l.I'\.Jl; 1.I'\.Jfm,J'uihJlffl~~11.11~n'ilflnlJ 

'VI~ff'tl1Jff11 U'fl~ fflJli~'\I'tl'lff11 

Q.I .::! d 91 ~ 91 4 QlQ 

1.5.1 fll11l~ fll1l11.1'\.Jl11.1'\.J1U 1J1Jt1mffl~ ~11.11~ fl 'ilfl11lJ'VI~ff'tl1Jffll U'fl~ fflJ1J91 

4 " .I "'AI ...... " '\ItI'Iff11 'VIff'.iH'\I'\.JlJ1J'.i~ff'VI1im'W911lJtflWCfllJl911il'\.J 80/80 

1.5.2 Um;1.I'\.J ijN'flfflJil'VI1f'VIHfll'.il; 1.I'\.J1 '\.J 1 11.l1'lf11'V11.I1fll ff9111~ 'tl'lffll U'fl:fflJli~ 
.I 

'\I 'tl'l ff11 q'l'\l'\.J 

Q.I A d.c::t" d d ".s "<V .q

1.5.3 '\.Jm'.i1.l'\.J'VIl11.1'\.J~11.1fl111l~fll11'.i1.l'\.Jl11.1'\.J1U1JUo1Jlffl: ~11.11~fl'ilm1lJ'VI~ff'tl1J 

ff1'.i 1I'fl :fflJli~'\I'tl'lff11 ijT'l11lJft'l'W'tl1 'il~'tlfll1~~fll11; 1.I'\.Jf1'\.J1:~1J1Jlfl 
o 4..::::1 Q.I 4 d ,,~ 91 Q, 

1.5.4 ff11Jl1fl'\.J111i fll1 'il~fll1111.1'\.J 111.1'\.J1U1J1J'o1Jlff1: ~11.11~flllflnlJ'VI~ ff'tl1Jffll 

U'fl:fflJli~'\I'tl'lff11 1ud~I'\.Ju'\.J1 'VI I'll '\.J flln1\\1'\.J 1N'flfflJil'VI1f\'1l'lfll1 i; 1.I'\.JU'fl~';fl'l:j~fl1~1J1'\.J fll1 

... IV J
1.6. 'Utl1t1f1Tt'milTtl: 

1.6.1 fll'.il;l.I'\.J{U1J1Jff1Jlffl: (Inquiry based learning) 't'IlJ11.1g'l m::1J1'\.Jfll1Uff1'1't'11 

" ~ 1! 0 'l' 1" '" '" ,It" • I""'...... 4 1 'JI "'.,. II]A " fl11lJlfll'.it11Jrl'\.J lffl:'t'Il ff111'il9111'i1fftl1J &IUI 't'I'\.Jfll11.1'\.Jl1J'\.J~'fl'llJ'tl1J{)1J91l'W'tl 't'I'\.Jfll11.1'\.J &~ 

" " 'JI ... '" 'JI t: , .,. 'JI" "" T'l'\.J'W1Jfl11lJl T'l111U'\I11 'il tfl~fll111Jlfl11lJ 4'\.J'\.J 'tll.ll'llJfl11lJ't'I1Jll.lU'fl :ff11'l'tl'lflfl11lJl~ 11.191 '\.Jl'tl 'I 

~ ... .,." '" "''' ~ 4Ji!'::!o'" 'J! .I.'1flln~fll1111.1'\.J1911lJUN'\.Jflln~fll1l'.i1.l'\.J1U1J1Jt11Jlff1:'VI~1'i1l.1ffdH'\I'\.J (ffff1'V1., 2546 : 219 .. .. 
220) U1:fl'tl1J~11.1 5 'Ii'\.J91'tl'\.J ~'1ij .. 1'" 'JI .. 09l'.c::t"1.6.1.1 '\I'\.Jff1HT'l11lJff'\.J 'il (Engagement) 't'IlJll.lfl'l fll1'\.Jll'\llq1J'VIl11.1'\.J't'I1t1 

44 1 ~ ... .1 .... 1 "" .... .,. ....
l1 'tl'l 'VI ff'\.J 'iI .'1 'tll'illfl~'\I'\.J l'tlnlfl fl11lJ ff'lffl.lfl11lJff'\.J 'iI'\1'tl'l 91 1'\.J fll'.i 1.I'\.Jl'tl'l't'l1 mfl~ 'illflfll1 

'tlftunmn1.l1'\.JmllJ 1~'tl'l~111ff'\.J1'i11Jl'illfll't'l~fll1W~fha'lln~~'\.J'tld1'\.J"1i1'1n'fl1J'\.J 't'I;mrl'\.Jl~'tl'l 
4 4 'l'.... "... 4 .J. '" " 'JI • 0 "4 c:It '" " '1"'VIl'l1'tllJ ! 1.I'1fl1Jfl11lJll~lJ'VIl'W'Il·W'\.J 11JlU'fl1 't'I'.i 'tlT'l1 fll't'l'\.J ~ffm'\.J fll'.i Wi 'Wm1J'\.J911fl'.i:~'\.J 't'I 

Q,I" 0 _I d.d ~91 0 

'\.J fll'.i 1.I'\.J ff'.i l'lT'llmlJfll't'l'\.J~1J'.i:l~'\.J 'VI 'iI: rtfl'l:ll .. 
QI 0 91 • 4 0 

1.6.1.2 '\I'\.Jffl11'i11l'fl~fl'\.J't'Il (ExploratIOn) 't'I1Jll.lfl'l fll'.i11'1UN'\.Jfll't'l'\.J~U'\.J1 .. . . 
'VI1'1fll'.itfln'il9111llff'tl1J ~'1fflJlJ~i 1'\.J n1't'1'\.J~'VI1'l1~'tlflnlrl'\.J1u'~ 'fl'llJ'tlU~li~lrl'tll~1J111J'.i1lJ 

http:fll'.i11'1UN'\.Jfll't'l'\.J~U'\.J1
http:ijN'flfflJil'VI1f'VIHfll'.il
http:fllll;l.I'\.Jl
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"91 .d 0 91 
1.6.1.3 ,j'\.Hli1.11mU'~"-3'\J'eH"lU (Explanation) 11111VfH fll'j'\.J1'\Jf)l.d" 

'li'f)ff'\.JL'YIfI' ~'~1I111m1~,.rmJ"N" fflUN" !1"~\h1ff'\.Jf)N"~'~''\.J1U~1-3''l 1'1f'\.J 1.1'j'W1VfflU 

: 91 • .d 0 91"; 91 ,1 1<) A 1 
1.6.1.4 '\J'\.J'\JtJ1tJfil11111 (ElaboratIon) 11111tJm fll'j'\.J1fi11111ll1ff'jH'\J'\.J L1J 

A "i '" 91 .... '" .... ";1<)9191 91':' .... "I 0 0 "I 91 A1";1<) 911<) AI, 91 
L"Iff)lI W-3fl1.1fil111111AlI11'jf)U'\.J1fi1Al11AfiI'\.JA11LVi1l1~1I11'jf)'\.J1U1J1Hl1"fH Wif)'\Jf)ffllJl11A 1lJ "If 

.Q t.I 4 cf4 
f)1i 1.1 1 Vfffl1'\.J fll'j tu11'jf) m~fll'j tuf)'\.J"l 

Q.I" ... I ~ ~ .... I ~ 4 Y 
1.6.1.5 '\J '\.J lJ 'j ~ 111 '\.J (Evaluation) 11 111 tJ fI-3 fl1'j lJ 'j ~ 111 '\.J fl1 H'j tJ '\.J l 

y • I~.d.d YlfI" fb) ".ct, tJ 
A1tJfl'j~1.11'\.Jfl1')~N"l11'\.Jm'jV'\.JlIfil11111f)~ 1'j1.1H~WH 1'jU"~1I1fl'\.Jf)tJlVitJ-3 A 'illfl'\J'\.J'\.J 

o 1<) A 1 I 0 911<)AIAI ",91, A A 
'il~'\.J1 L1Jfjfll'j'\.Jlfi111111 !lJlJ'j~~fl~ "If '\.JL'jf)-3f)'\.J"l 

Q QI~.ct.d ",d ye. Q,I 

1.6.2 1A fl 'il fl 'j'j lIl1A fff)1.1 ff1') U"~ ff1l1.1~'\J f) ~ff 1') 11 1I1tJfI-3 1Afll 'j1 'j tJ'\.J 111 ~ 1 'il tJ 

91 ,1 A, 91, '" "" .... .... .. A "''''' 0 ....
ff'jH'\J '\.J1Vi f) "If '\.J fllnAfll'j l'j tJ'\.J fll'jfff)'\.J 1"1f11l1tJlfflff~'j1'j f) ~ ff1'j "":; ff1l1.1A'\J f)-3ffl'j ffl 11'j 1.1 

W' e:f .d •• 4 j/ 

1.6.3 N"ffllf]l11il1Hfll'jl'jtJ'\.J (Leanung achievement) 11111tJfI-3 fil11111 fil1111ffl111'jfl 
" , , 

1'\.J flUt; tJ'\.Jf1"1fl1l1tJ1f1'lff~f oM'\.Ju'j:;fllIffmntlVi 6 11f)~ffl'j 11":; ffllU~'\Jf)-3ffU lAtJ~ 'ill'j tu 1 

";11191 0 '" '" "" ";91"",., 91,1 ..
fiI:;U '\.J'\.Jl1 lA 'illflfll'jl11U1.1 1.1l1 Afff)1.11AN"ffllf]l11il1Hfll'j 1 'j V'\.J l1~1 'iltJff'jH'\J'\.JA111 ,AU'j:; ff ~fi1 

"" 91"""" ~91 "I .... '" "i'" 91 91
flU 1 'j tJ'\.Jl lllf-3l1" fl'l:Jtu:;l'U'\.J'\J f)fff)1.1U 1.1m"f)fl~f)1.1 4 ~1mf)fl 1AV1A fil1111 ff111U flA1 '\.J fil11111 

91 91 1 91 0 lIIAI,91 J! .... ..
Al'\.Jfil1111L'\Jl 'il A1'\.Jfll'j'\.J1 L1J "If "":;~l'\.Jfllnlfi1n:;11 

http:A1'\.Jfll'j'\.J1
http:f)fff)1.1U
http:il~'\.J1


' ""' 1J'YI'YI 2 

' ' .,. "" ""' ""' v A0fltfl'j-.3l'U1'\UJ'YIUUJ1,0-.3 

I f3' 'j} I 

n l'.i 111m 1 t1 ~ f111 ~w.~ 'W 1 fHHYlH)'Yl Ti 'Yil ~ nu ~1 tf'W 'IJ fl~ u m1 tJW~'W 1.h ~ tt :u fff1li1Ufi 6 

1~ tff111 ~1 tf'W ~uuu ilu~ 'ffl~ ~-:wGJr~n1lm1:Ul'l~ffflUffl'.i u~~ff:u'l1~'1lfl~ffl1 11 ~~1 tf'W ~l'W 'Vi 1~ fftf1 
~ . . . " 

(mty11'Wlf.J'lh:1:un) 11'~1-r!~~t~mg~ ~111tJ1~f1mmt~nfflm~~~lu111m•h~.,li~ntJ1,rfl~~~il 

(1) l'lt)ll0f111ff~l~'f11l:U{~1tfl'l'W!fl~ (Constructivism) 

"""" <!I ~ (2) 11if111fffl'WUUUffU~ffl~'l1l'f11lm 
~ 

Q.l e:{ ..::! .c::::t. a' 
(3) fWff:IJt)l'l1i'Vll~f111~1 tf'W1l'ltllfl'lffl'l1 

(4) 'f11l:U'I1:1JltJU~~'lh~ 1tJ'li'U'Ilfl~'ll'~n11m1:u • . . 
~<V..:Id. 'j} 

(5) ~l'W111tfl'ltf1tf1'1Jfl~ 

"" :II :11:11 •• 2.1 'fltJM.Qfll"Hf'HUl11lJl~1tiVIUl8~ (ConstructiVIsm) 

Underhill (1991) 1 ~~ ff'W fl ff:U :1J ~! 1 'W ~~ tf1n u f1 (l1 f1 f1 n ~1 tf'W {I'll :1J!! 'W 1~ ~ l'l t) ll 0 

" ~ ~~ "' "" 
mnnl~'f11l:Ul~1tfl'l'W!fl~ ~~'W 

"' ~ ~ ~ c:l ~ 1 'l ~ 'l ~ (1) 'f11l:IJ'IJ~~W~l'!Nutyqjl!t~~'f111:1Jfltflf1lfltflf1t11'W ~lJ'Wf)~ f1 ~'Wf111f11~'J'W !'11 
3} d. .<:::::1, ..::::5 'j} 

~~1 tf'Wtf1~f1U~1tf'Wl 

(2) f111ihJi)~:U~'W n fiun~fl'W~~'W 1j 11 11tJ~lll 'l M'~n~'f11l:U'Ii~u~~l'll~ijtytyl 
(3) 'f11l:u'li~u~~m~ijt1Jt1JTth 'l M'~n~n11m1:u 11'lil'l1fl~ 

( 4) m111'lil'l1fl~ m~~u 'l M'~n~m1ff~l~ 1m ~ff~l~ 'l m.im~ijt1JtlJl 
" 31 .,g "" .,g ~ 

(5) 'Ufl 1 fl~ 4 ~f)~'IJ'W~1J'W1~111 

"" 31 o' 31 31 ..,\ ' 31 "" ~ 31 31 ~'i' "' 
l'l t)ll t) f11Hn H fl~ 'fl'f11l:IJ t ~1tfl'l'W~fl ~ ~ 'iffl 11 ~~ 1 tf'W~ lJ'W ~ff1H 'f11l:IJ t ~ ~ tffll fl'tf 

"'I a' I ..::!~ .d1 'j}Q.I ~ 'j} ~ Q,l 'j} ~ 'j} 

u1~ ffUf111 um '11~'11'11'll'l ~1u ~V.fl'fl'W'11l'f11l:U 11H 'f11l:IJ'IJ~~W~l'll~utytyl!t~~'f111:1Jfltflf1l fltflf1 

c:l ~ 1 0 "' 'l 31 'l 31 ~"" "" "" 31 31"" ~ ~ 31 ~'i' "' 
mwuun~ f1ffl'fltlJ ~um1m~']'W ~'11~~1tf'Wm~m1~1ti'Wl ~~1tf'W~u'W~ff1l~'f11l:Ul ~~ttmfl'ttm1 

I I iJ 'j} 'JI I 

t 'ift~:u ~ t1 1 ~ 11 -h~ 'l..l1 ~ ffu n 11 wt~ :ufium1 t1 vu ~li tfi~1ju 'l 111-i 'Vi~il ~fl~ mfftJm1u~ m 'l..l~tJ'W 'f1 11:u ~ 
~ ~ 
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"" "" ~ ~~ II)~., ::It ., 
'ill flYlt]£1 fJU 'W 1fl~flU {Y'j 1-:J fl1llJ~ ~ 1tl\91 'W IV'J t \Ol'Vl~ 'W 11 lJ'W 'W 1\91 fl'j'j lJ flU {Yfl 'W '11 ~ltl 

.J ,d.,. ~ ., "" .J'"l "' ~ nJ U 1J 1J 'i U U 1J 1J'I1 'W 'JYllJ fl1llJ {YV \Olfl ~ V.:J fl1JU 'W 1fl \01 'W fl V 'i U U 1J 1J fl1 'j {YV 'W U 1J 1J {1'1J I {1'1~ '111 fl1llJ 'j 
<u <u <u <u 

(Inquiry cycle '11~V 5Es) 

"' 31 2.2.1 fi11'JJ't'i'JJU.I'll0~fl11il'OUH1111il'1J!il'l~'t'ilfi11'J.Jl 

"" "'~ ~ ::It "I ,J 
fll'il'i ti'W fll'j{Yfl'WU1J1J'ff1Jiffl~'l1lfl1ll.ll (Inquiry approach) llJ'W ~IJU 1J1J'I1'W'J'llV'J 

flU 1'1 vu ~~ Ull.l 11 '*1 ~ N ~ i u 1 'lfl1YJ til ffl {1'\91 { 1 ~ u fl 'i ~ tJ 1'W fl n 1'1 vu fl n {YV u ~ H'IYv u .. .. 
111Pl~.:JII110l~Vl.l {Ytn'Wm'iw ~~~~~.:JI~l~l.:J<l'] h1'~1'1vui~i11vm{Yff.:Jifl191 1u'1vmfivtJ 'il'Wifl\01Uty111 

"' . 
., ~ ~ ~"" ~ 0 "' ~ 'l ~~"" 0 "' "' 

'illfl'W 'W NffV'W 'il~ m ~\91'W Nl'i ti'W\011tlflltlllJ '11 'i Vm~\91'W t'l1 Nl'i ti'WtlllJflltlllJI'VlVff1J {1'1'W '111{1'1!'11 \91 cu q <u q cu q 

'llfl.:JUt\.1'1111 u 'iU'llV'Jfll'jfliimv ~~~~1M' H'1'1 vu '111Yil'Jrl{Y'ilu-hflnviimvJui~'W 1 U\91llJfl1llJ! ~u u <u <u <u 

0 I 1 II) ""~ .J1~d I ., IIJ.IIIJ~ 1 "' 

fl111 Inquiry 'Wfll£11 AYitllJ'lfVYI 'lfl'itlflU\91fl\91l'Jfl'WVVfl t1J t\OIUfl "fll'j{1'1JI{Yl~" 

"' "' "' ~ .J ~ d 'I 0 "fll'i ff1J ffV1J" "fll'j{1'1J{1'1'W ffV1J {1'1'W" "fll'j{1'1JI{1'1~'111fl1lm" C)f.:J Y1 fl'lfVlJfl1llJ'I1lJltl t 'WYll'W V'J .. . . "' "' .d Q.l .d Q.l 1 I ~ Q.l .ci Gl ~ Q.l Q.l .d 9/.C:.. Q.l G) 'j} 0 I -=!I 
I\Olt11fl'W I'Vl'il~lJ'I1~flflU '11ty<l'] !'11lJV'Wfl'W C)f'J t'WflU1'iltlfl'i'J'Wfj1'iltl t'lffll11 "flUff1Jiffl~'l11 

"' fl1llJ~" 1 1Pltli1 m M' fl1llJ'I1lJltl'llfl'Jfll'jiY1JI{1'1~'111fl11lJn 1~-:Jil .. .. .. 
"'~ ~::It .I "" d1 ~ "" ~ flU ff1J I {1'1 ~ '111 fl11l.l ~~ lJ 'W ~ 1J U 1J 1J fl1 'i I 'i ti'W flU {YV'W Y1 'b'\911lJ Y1 t] £1 fJ flU {Y'j N 

~_J I 11)~1 ::It d., d ~ "! ~ 0 ~ ~ 
fl11lJ'i C)f.:Jflm1 t 11111J'W m~1J1'W fll'j Yl'Wfl!'i ti'W 'il~\91V'J{1'1Jfi'W 1{1'1~ '111 {1'1'i1'il\91'i 1'il{YV1JU~ ~ fi'W fl11 .. 

"' ~1v1n fll'j ~ u <l'] 'il'W 1h i M't! m1 vuln1Plr~11l.ll'li'1 i 'il ~~~~ lniPlm'ii' tJf fl11lJ ftT u mh.:J iir~11l.l'l1mv 
C/ ~ ::It ,f ~ <V d d ::It ~ II) ~'l II) ~ I 

'il'J 'il~ {Yll.Jl'ifi{Y'iHilJ'WV'Jflfi1UJ~'llV'J'Wfl!'i ti'WIV'J ~~~~lfl1JilJ'W'llVlq!~ t1 t 'W {YlJtH t\OIVtll'J tll1'W l'W 

o Gl 31liJ 91 a .d o'Gt ~ 'j} Q.l , .11::\ ~ o~ 
{YllJ U ti'W 1l.ll t 'b' t \OlllJ VlJ {Ytn'W fllHU t \Ol<l'] lJ11N'Ifty'l1 'W 1 ( {Ytn1J'W {1' 'JI {Y'j lJ fll'j {YV'W 1Yl tllff1ff\91 'i 

~~~~1Ylfi1'W 1~v, 2546 : 218) ~~~~V.:JI~'Wfll'i{YV'WiM'~I'1t1ui'*m~tJ1'Wfll'iYJH{YlJV.:J'llV.:J\91'W 
"' 111 fl11l.l f1 u fl fl£1 w~ m n!h n 'il fl 'j 'j m 11 :Uv u ~1 11 t)j 1 u fl n u fi'u ty 111 1 IPl vfln ~ .:J {YlJ lJ ~! 1 u 

II~~ fll'i V Vflt! 1J 1J fll'i Yl \01~ V'J 1vl V'l111n fll'i ~ N<l'] iYtJ! {1'1~ fl 'JU 'i 1fl U flU W fl1ll.l ffl.l Vl 'W n ~ H <l'] 

"' ~ .d ~ ~~ 
'llV.:J1inlJ'b'l\91 (Carin and Sund, 1975 : 97-104) 'WVfl'il1fl'Wfll'i{1'1Jiff1~'111fl11lJ~IlJ'Wfll'i{YV'W 

~ ri .:Jt {Y~lJ 1M' H'1'1 vu 1 ~u H'fi'u 111 11 ~viYtJI{1'1~ '11lfl11lJ~I~tl1ntJ ~ ~ 11Pl ~ .:J'I1 d ~ ~t! m1 vu hhr~vi1 .. .. .. 
3}~ I Q.l o'e::t. 3J 619/ ~ c( I ~ 

fl1llJ'i'W'WlJ1flV'W ({1'1~fl 'Wtll.lfl1, 2531 : 498) 1\0ltl t'lffl'j~1J1'Wfll'iYI1'J1Ylt11ff1{1'\91'j {1'1'Wfl'j!lJ'W .. . .. 
~0 ~ 1~"' d .31 ,J.,.,."l ~ ~ ~d ::It 0., 

fjVl'W 1tlfl1ll.J{Y~\011fl!'VlV '11'W fl! 'i ti'W1Jn 'JIIJ1'11l.lltl C)f~11i{1'1J!{1'1~ '11lfl1llJ~ 'il~!'W 'W ~!'j ti'WI 1J 'W {Ylflty 

"" "" ., o' .I o' 
'llV'Jfll'it'iti'W (Vll.I'Vl'W1i t\Ol'b'~fiiJ\91, 2544 : 56) • 
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u~ ~ 'fl11lJ ~~ 1 ~'ill nm 1 t'j fJ'W fll'HYfl'W ~1fJi1hn:iihmn~ ,., ~ ij mu rh ij 'fl11lJ 11 mfJ~hM i' m~n 
~ . 

I 3J.d \1) 3J ~ Gt j} 0 I Q.l ~ ?I 3} 3J 9J I 9J 
lJlflfl11'fl11lJlVI t~'illfl'fi'W fl'W1Jflfl t '11111 t~'i1~11'Wflt'i fJ'Wl1J'W ~'fi'W~1J'fl11lJl\911~~ ~1fJ\9l'Wtel~ 

'fl11lJ~~tf1~~'W~1fJi~rl'~~P1~u1l'Wti'1'Wth~ 1fJGJfu~m.!mjfJ'W hi1~'W1'W (uff~,)''W ~lJff~Ml'W, 2549 : 
~ ~ 

~ <V tl ~ 'j) Q,l lll 31~ tl ~ tl Q,l ~ 
12) 'Wflfl'illfl'W ~1\P.Ilfl 'WfJlJ'fll (2531 : 39) fJ~ t~1l'fl'i1~'11U'W1fll'ifffl'W1VIfJ1fl'1ff\9l'i 111fl'H'W~fffl 

'IJ fl ~ ffflltJ 'W ff ~ t ff~ lJ fl1 1 fffl'W i VI fJlfl'l ff\91 {u ~ ~ t VI 'fl1 'W 1 ~ U ~fl ttl fl ffl'i 1.h ~ fl fl1J fl1 1 fffl 'W i GJfl 

iVIfJlfl'lff\911 ff1'1l1iVIfJ1fl'1ff\9l1i1 1 tJ \l,j'1JlJfl'i1'fllJ 2520 ff1'11ff1'i~~hfiru~t~fJ1<U't~~fi1Jml'nm'i . .. 

~ ~ 

(1) fl'ilfl'i'ilJU~~~l~mi'W'Ilfl~fl'ilfl'i'ilJ i 'Wfll'i fffl'WU~~~'flf ~ fffll,j''W ff ~lff~lJfll'i 

fft~'WiVImfl'1ffl911u~~m'fi1'W 1~u 1~ut1~f1'ilm'il-lt~t~m1'1'W 4 t~ril~ tjfJ~~1~1J~fl mnht<U'1ti1JVI 
~ . 

t'j fJ'W 1 ~fJfll'i ~~ilru111 fll'it~fitJ'i lfJflfl'W fll'iVI~ ~fl~ fll'iVI~ ~fl~ u~~ m1 t~fi'l111fJM ~~fll'iVI~~ fl~ .. 
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., 
( 4) 'ii~'Hmvthnvm.:.~-ut~·Hll'j 'ffti'U 'il~ !~ru 'Ut'Wti'Hll'lflu~Pirrlv.:.~t~~l.:Jt~v1 u~Pi'il~ • ., 

~.:.1~\PJJ'U lllf1'1:1~\Pi 1.:.1~ U"~t 'il~fl~'Yil.:.ll'VIV1fll'ff~{1ntfi~~'U 1 'U ~1'11 m1 V'U 

Q.l Q.l I 'j) 'J) ... Jlrl 'j) I Q.l ~ 'j) 

'ill n 11" n m 'j ~ .:.~ n m 1 -u N ~ u 'ff'j IJ t ~ 1111 "n n u 'fftl u u 1J 1J 'fflH 'ffl ~ 111 f11 nn . "' 

1 ~vii rih m.nv 1 u f11'j~~PJJ u lf111ll ~ l'i n1:1 ~~ l'U \PiN"' u "~ l'iflu r~~ 'VINl'VI Vlfll'ff~{ 1 ~viif! 'j 
"' I "' 

<:ll 'J) 'J) 'I 'J)"" "' "' 'J) "" <!I 0 d 0 liJ.I I <!I 'J) 1 'I 'J) 
! 1J 'U f-.lm ~ ~ 'U ! '11 'U f1t 'j V'Utf1~ 'U tiff .:.1 'ffV '11 'j tlflltlllJ!'rl ti'U 1 t lJ 'fff11'j 'ff1J! 'ffl~ '111f11llJ'j ~ Vf1U ! 'lf cu q 'U cu . . ., 
f11mlJ111 t~1~m'j 1~~ tm~vhhrit)Jfl~~e~.:.~vwlvlll'ff~l·mn vlmflihvt~l?it~m'j m~~u 1 11''11 m1 vu 

1"*f111llfl~'Uti.:.!Unt1vum.:.~ .. 
v "'q <!I v 

2.2.3 'U'J.!V18'J.!11ifll'HJ8'J.!UtJtJii'mil'l~'Hlfl11lll 

f1'j ~ 1J 1'U f11'j ~11! 'ffl~ '111f11llJ {1 'U U1J1J 5E (5E Inquiry process) d:Ju ~ tJu 1J 1J 

Q,l d 31.d Q.l d 31~ tl & ... 1 'j) 

f11'j 'il~f11'j!'j V'U'j'VJ!'\1lJl~'fflJf11Jf11'j!'jV'U'j1'VJVlfll'ff~'j ( 'ff'ff1'VI., 2546 : 219· 220) "lf.:JIJ'j~f1el1J~1V 
"' "' 

., . . 
(1) 'liu'ff~l.:Jf111ll'ff'U 1'il (Engagement) tilu mnlwu1~m·u'l V'U'I11m1t~.:.~Vi'ffu 1 'il 

~.:.lell'iltfl~~'UW.:.I 'illf1f111lJ'ff .:.lffV 111 elell 'ilt~ lJ 'illf1f11llJ 'ff'U i 'ii'Uti.:.IU ntl V'U 111 tl!fl~ 'illf1f11'j t~fill'j lV 

mv1 umill '111m~ut~t~.:.~~t~eJlJ 1v.:.~n1Jf111ll~t~ll~rvi.:.~t'lvu~mu~1 t~u~1m~~u 1 M'ir m'lvu 
q cu cu q 

'J) 0 0 .I G d .,g 'I 'J)CI d I <!I <:ll 'J) 'J) 'J) 

'ff'j HflltlllJ f11'\1 'U ~ lJ'j ~!~ 'U 'VI 'il~flf1'1:11 fl ~til 'il !'11 flf1'1:11 'illf1'fftlfll.:.l ~ '11 'j tit 1J'U fjf11~~'U ~ 1Vf11'j 

t'ff'U t~tJ'j ~t~'U ~'U mne~u 'ii'U m~ i.:.~iif11mll~th'ffu 1 'il tm~ '11 m1 vu ri1u 1 Mt\)ve~lli' 1JtJ'j~t~ u ~ 
'j) dl & ' Ql 0 d. .d & l1 'j)Q.I 

'il~~tl.:.lflf1'1:11 'i).:J'j11Jf1'Uf11'\1 'U~'Uel1J!'U~!'jtJ~'VI 'il~flf1'1:11 !'11 'lf~t 'ii'U 

(2) ~'Uffl'j1'iltm~fl'U'\11 (Exploration) trl~r¥ilf1111Jt.fi'l 1'ii1'Ull'j~t~'U'I11t~f11mll 
~ 'ff'U l'iJ 'il ~ fff1'1:11 tJ ~Htlti.:.!Hl11 U~ 1 ~ij f11'j 1HUf-.l'U fll'\1 'U ~ U 'U 1'VI H f1 11 ffU 1 'il~ 'j 1 'il 'fffl1J 

i .:.~ 'ffllll~ ~ 1u il1 11 u ~'VI H tile~ n~t ~ u 1 tJ 1 ~ "~l1t~ll i)u~n~t~t~1J n1J nlJ .U 'tl\J" .fi't~ 'ff'U t 'VI fl 

'111t~ll'j lfl{) nnw \PiN~ 11imHin'il'ffeJ1J eJl'ilnl i~\1 mv1~ t 'lfu l11 f11'j 'VI~" t~.:.~ l11n 'ilf1'j nJ 

at 3) ~ t1 J. t 'j) r/ 0 & 'j) 'j) ~ 
fllflff'U llJ f11';i ! 'lffltllJ'VI1t9lel';il'VHl'lf1Vff';iVJfffl1'U f11';iW 'ill"tl-3 f11';jflfl'l:ll'UtlllmllnttlflfflHlNel.:.l 

"' 
<!1 I 'J) I d 1 ~ 'J) _J 'J) I _,. d Gj 'JJGj ~ I i 

'\1';iel'illf1t!'\1"-3'Uel\J"911.:.1~ t'VItl '11 !~lJl"lf.:.I'Utllq!"tiVl.:.lt'VIV.:.I'VIel'VI'il~ !"Jf !'U'U'U91tl 1J 
., . . 

(3) 'liu tl~ lJlVU"~".:.~.fi't~'ff~tJ (Explanation) tl1t~! ~.fi' tllq!"t'Vi V-3'VItl'illf1f11'j ffl'j 1 'il 
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'j} ' 'JI • 
., 91 ~ o 91""- 91 ~ liJ .I ""~ 'i' ., 

(4) 'll'W'IJUli:J'fl11lJ';i (Elaboration) ~1J'Wf1l'i'W1'fl111J';i'Yl'ff'i1~'1l'Wl.Jl tu~'IHllJ ti:J~fl'U ... ... 
91 "" "' "" d liJ 91 91 91 ~ "" ""~ o 91 .I d liJ 9111J. 11 91 "' o' 

'fl1UJ';i~'fll.J '11HH~'W1'fl'fl'Yl t'fl'fl'W'fl11~~1Jt~l.J '11Hl'W1'1ltlff';iu'Yl t'fl tu "Jftl1i'U11:Jfffll'WfllHU .. . 
"' o'dt .J I 'I 91 dt 'i' <V dt I 0 91 "> 91 91 ,J 

'11'it~m~m'ituti'W"l C)f~'il:::"'f1t:J tm"'ft~l.l w~n'U~'itl~~1~"l tt":::mlmn'fl'fl11l.lifl11~'1111~'1l'W 
" 

(5) '11'W1I'i:::dJ'W~m (Evaluation) ~~'Wnn11'i:::~iJ'Wm'i~'1t:J'W~1t:Jm:::'U1'Wf11Hh~"l 
" " I ., "" "" 91 liJ 91 I liJ 91 "" 1 ., "" 0 liJ • I I 0 9111J • I 

11'Wflt';i I:J'W l.J'fl111Jitl::: t ';i'Ul~ tli:Jl~ t ';i !t":::l.Jlfl'Utli:Jt~I:J~ 'fl 'il1fl'\J'W'W 'il:::'W1 t U'flf11';i'W 1'fl11l.li t U 

1h:::~mll'*1'W~tt~~~'W"l ~tl 111 

I Ql d' ~ fj} 11) 9J ~ ~ .d lj) 

'ff1'W ~1~fl 'W I:Jl.J'fll (2531) t 'fl~ ff'W tl'll'W ~ ti'W 'lltl~fl 'i)fl';j';j l.Jf11';j ~';j I:J'W f11';jfftJ'W 'fl11:J 

" ~.c:t a 911tJ31 cv a 
11if11'iff'U~'ff1:::m'fl11l.li n 5 'll'W~ti'W 'fit~ 

~ 91 o' "' 
(1) 'll'Wff';i1~fffll'Wf11';it\!'\1';iflil\Y'I11 

" . . 
(2) i'W t~.fi11 'i 1m.Wmh11 'W 'fl tt 'W 1m~th~t~'U 'fli 'il::: tht~.fi 111 1m .W mh11 'W 'flu 'W 1m~ 

" . . 
( 3) i'W t~.fi 11 'i 1m.Wt~t~t1fltt 'U'U m 'i 'Y1 'fl "t~~ m ih t~.fi 11 'i 1m.W t~t~tl nu 'U'Uf11'i 'Y1 'fl" t~~ .. 

" . 
( 4) '11'Wfll!'U'Wf11'i'Yl'fl"t~~ irm1t:J'W11ijir~m'i'Yl'fl"tl~~1l.lllt~tlflu'U'U 1 ~ ir'Wlimm 

" . . 
(5) i'W t~fi11'i 1m.Wt~ffl1111-mm'i'Yl'fl"tl~ 'fliU 1f11'it~fi11'i 1m.Wt~l ,rtrm1 t:Jmh~" 

91 ~ lr)!Vo 
~m:::fl'Wfl1'i'itu ~"tl11:11 (2549 : 12 ; m~tl~'il1fl Suchman, 1966) t'fl'W1~ff'Wtl 

" " " 'li''W~ti'Wf11';iffti'WU'U'Uff'Utff1:::'\11'fl111Jfl~ 5 'li''W~ti'W ~~i] 
" . . 

'li''Wl\1 m'i~~~run'Uilru111 m'il:::U1~ff'Ut~ffm'Wm'iwl\~~'Wilru'l11 u":::t~i'U1t:J u u cu u 

"' 911 31 Ql od 1tJ 31 Q.l c(~ 'j) ~ 0 .d 
m:::'U1'W f11'iff'U~ff1:::'111'fl11l.l'i '11'Wflt'i t:J'W t'flff ~m~ffm'Wm'itu uru111 U"1~~'fl1flll.l'Ylm ff1l.ln t1 .. u .. 

~ti'U 1~-h 1 'li'l11t~ 1ll 

~'W~ 2 mn1'U'i1l.l.u'm..t"~~t~fll'i~'i1'ilfft~'U ~~'W~'W~t~'Wmn~'fl'iltA'fl11l.l'il~ ~ 
~~t:J1n'U11 'i1fl{)fl1 'i w~i{ ~~fl~ 1~ J'W fit~.u't~lq!"~~t:J1n'U1i 'i'il.l"'f1~u"::: €l'n1:1w:::~~ ~1::: ~"t~'fl'il'W 
~1ti'W 1'11~1~"1 ~U1'flf;\'tll.Jtld 

~'W~ 3 mn1'U'i1l.l.u't~l.l"~~t~m'i'Yl'fl"tl~ 1 ,rtrm1 t:J'W 1~'Yl'flCit~~Viff'iluilru'l11'111t~ ... .. u 

ffl.ll.l~j1'W t 'fll:l'fli 'lf1t:Jl ,r ~~j l:l'W~'fl'h~1u1I'J'UN~ 1fi'fl'iltA1~ ~rlt~ 1~"t~~fi'fl'iltAU":::'fl tll:l'lll:l11:J 
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" . 
Ql e:::1 'j} 'j) 0 ~ Gt 'j)'j}.c! "}) 0 .t::). 1 'I YJ} 

'IJ'W'Vl 4 11'1J11ll'lltlll~H~~'ff~T.tmt~li'IJ1tl m mr~t1ti'W'tl11.:Jfl1tlli'Ultl ~tl m 
"' "' "' 

'lf1vnu t~~ 'Ultl~ .:J~! .u'1111'H 1t~.u'm~'W~'IJ !~tl 1M" 'ff1ll11 m 1'1J111J!tl'W th\9lt~'IJ~'ffll'IJ1 w1 ~ 
"' 

~ d ~ ~ ~ 'j} Gi j)'j}e;! ~ rl 
'IJ'W'Vl 5 1!m1~'Htn~'IJ1'Wfl11'ff'IJ!'ff1~'H1fl'11ll11~vm11~ mr~t1ti'W1!m1~'H 

"' "' "' 

" " ... I "1 'j/ ' ~ 3/t::~ QJ Q.l .c:t 
'ff111 !~'11f1U'ffti'WH'IJ'IJ'ff'IJ!'ff1~'H1fi111Jtll'll'W\9lti'W ~-:J'W · 

( 1) m1 th'Hu~tltll'H 1 1~vm~'fft~mtlu~!ff'Wt~tltll'H1 'H1t~tlf1'fftn'Wm1cl~ttlu u <u cu <u u 

tltt~m 
" 

~-1 ..!t d 9} 'j/ ~ 0 ~ 
( 4) f111tl.fl1J11tlfl11'Vl~~tl'J 'H 1tlrl~fl11 !f1'1J11'1J 111J'Utl'J.,!~ 'ff11-:J!'IJ'W flltlli'IJ1tl 

d1 'Hi' 'IJ tltt~'H 1 H ~ ~ 'ff111 t ilu 1'11\91 ti'IJ 'IJ ti.:J tl tll'H 1 
" . " 

" " 
1 ~ v1 u m11~vfli' .:JtA ~1~ t1! ~ttl t~n1 ~m~'IJ1'W m1 'ffti'WH 'IJ'IJ ii''Ut'ff1~ 'H 1fl11ll ~ 

"' "' "' ' "" "" "' 1 1 ,. di .I YJJ ~ \9111JH'W1l1l'J'IJti-:J'fffll'IJ'W 'ff .:J!'ff11Jfl11'ffti'W 1'Vli'J1fl'1'ff\911!!~~!'Vlfl 'W ~tl 9f'J1J1~f1ti'IJ~1tl 5 'IJ'W\9ltl'W 

" y " 

~tl 1) 'llu'ff~Hfi111J'ff'W111 (Engagement) 2) 'lluff11111U~~~'W'H1 (Exploration) 3) 'llut~n'IJ1t1H~~ 
" " ~'J,rtlff~ll (Explanation) 4) '1i'W'Iltl1tlfl'11ll{ (Elaboration) H~~ 5) 'llul11~!ll'Wrl~ (Evaluation) 

~ ~ v 
2.2.4 lJ 'YI'Ul'YI'UeHfll nA fll'l i.1'8UU1JlJi.1'1JiiJ1~'Yilfl1ltll 

1 'W f1U 'ffti'WH 'IJ'IJ ii''IJ! 'ff1~ 'H 1fi111J ~ fl 1 11 ~ ii'IJ'Vl 'IJ 1'Vl ~ H\91 n\Pl H t 1l111 f1fll 1 'ffti'W 
"' "' 

u 'U'Ulln~ 1 \9ltlfl1 1Kt~.:Jiifl11ll~t~tl1n'Um~'IJ1'W m1 m-:J ;J\911'Vlt11 u~~ii'IJ'Vl'IJ1'Vl1 u m1 !~ 1U~~ii1'Vl1tl 
"' "' 

. . 
'j} ~ ~ <i!!l Q.l d 'j} 'j/ ..:::::.. 

fl11lll!~lJ!\9llJ!lJti'Wf1!1ti'W\9lti.:Jf111 (f1'Wf1111W ~~tll't:l1, 2549 : 12 ; tll'Jti'J111f1 Suchman, 1966 : 
" . . 

d d 'I ~ YJ/o ~ 'I YJ/YJ/d 
24) 'Wtlf1111f1'Wfnfi111J'IJ'Vl'Ul'Yl !'Wf111!1J'Wrltll'W1tlfi111J'ff~~1f1 (Facilitator) !~tl n'lrl!1ti'Wfflll11tl 

"' "' "' 
~'W'Hlfl11ll{~1tl\9l'W!tl.:J !~t~~Hiill1~il'Vl~.fll~ 1~mtlu~m~~'W 1 M"irm1vu ii~ (Catalyst) ttlu~1 M" 

f111!'fflll!!1.:J (Reinforce) ttlu~l-H,ralJ~~ti'Wf1~'1J (Feedback actor) ttl'W~!!'W~'Ihu~~fhtl'IJ (Guide 
"' "' "' 

~ YJ/<>' "' "" .. "' .. .I"' ~ and director) U~~!lJWj11~1~!'1Jti'IJ (Organizer) (~ll~~'Wli !~'M~fJll\91, 2544 : 57) H~~fltfi11!1J'W 
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"' "' "' Yl~flfi111JtoU1 't 'il !nl~fl1';il'lfllJflltlllJU fH~ rnnh~t~U lJHfli' ~ m~~U 'tl1'ir fH~ ttU Vl~oMU i11JtlU 
q 

flfhhl£J l ~fl1l~HHU l1 ~ fltlll'tU ~1n ill';i H~iJilll'll l1 ~ flti'liJilll'lltllfHflU hJm'il i11JtllJ U flt~ tiU 
" " . "' 

t-r!flmHU1l'lHH~i1tym~11JtlU (~fJ\PlJf)' Uttmi\ 2531 : 127) 'rimflJill';iffflU'tJi}if~ill';il'l~~fl~UU 
,:::! I Gt d. I 3) 1 0 3) .... 1 fl d. 

fl~ f11';i 'il~ lJlJl'llJ ll'll'll~ "1 t U flU tl'l';i tllJflU ~ 1~l1U 1 ~ tlffU1'ilfi111J~ ';i fllJ'Ilfl~t;)lJ m W ffU tfllJ 

u~~ :ij~tl'l ~ vlJ '111'~ ~ fllJ'!imi'tJm';j 1 '*~1u m'ilii mnhm';j l'l ~~fl~nflut~flffmnH~ M ~ fli1 ru'»l~ 'il ~ 
" "' . 

tn~~u m~~utm~ ri ~tff~lJ 111'irm1 vu iiri1u ~11J 'l u ill';i t'1ttu ill';i ffflUI'l~fl~n~l t~flfl 'l '*rlltnlJ'Vi 
q 

. . 
3) d. 3) G) d <V ~ 3/d jl d; 3) I o G) 
1'18~ 1Jf1111Jt 'Ill t 'iltfl£J1fllJ m ~ 1J1U ill';i fflJt ffl~Yilfi111J ';i l'ltlfll'l fl~ lJ fi111J fi111J ';i H~ ~UlJU ttl t U .. .. .. 

j} I I I 

~ .d. ~ I d1 I d .e:r. d d. I G)!)/ fj} I 

tU fll"ll l'l 'il~ffflUtlJU fltll~~ ~£JflflU 'YI'il~t';ilJfll';i fffl'W fll fl1';i 1J fll';i tl'l';i tllJ flU 1'1 H"l t Yl~ ';i fllJ t 'b'U 

~ .I .I o' "" o d 'I ~'I "' "" ~ ~ ~ 'I ~ 
fffliJ';i~flfllJfll';jffflU fJIJfl'iWH~~ffl';itfllJ flltlllJ'YI'il~ t'll' tUflUtlllJUfH';i£JU tlJUI'lU t~fl tl"lfll';i 

q 

~ltUU fl'ilfl';i';ilJfll';i t~ £JU fll';iffflUt~U t tJmh~~mdfl~H~~';illJ~U 'tu ';i~YI'll~ffflU fllfl1';i 111'Bff';i ~ 

'!imflJU fH~ £JU fl~l~t~lJ~'t U flUff ~tfll'l rl~ l'lfllJI>lltlllJ tJ i}U~flUl'l~~ fl~ flfitJ';i l£JU ~~ff~tl H~ 

fll';il'l~~fl~ 1~ttfl';i~fl~flfltlfi11Jf11J~U~ iJ1U1tlfi111Jff~~1fl UU~UU1l'lH 'tM'iJ flt~ £JUfl~'l UtJ';i~t~U 
qJ q cu cu 

d "'' ~ 'I~"' "" 0 "" "" <!I ~"1.1"1 ~~ 
l'l 'il~fl'fl'l:ll H~~fl';i~l'lU tl'YU flt';i tiU ffllJU tl~ltU U fl'iJfl';i';ilJfll';i ff1Jtffl~l11fi111J';i m t~~1£JI'lUW~ 

q .. 

I I 3J I 

H~~-vifflflillfl';ifl'.l';iff~l~lJ';i';i £Jlfllfl'ntVfl 'tM'ir m~ £JUtfl~fi111JffU 1 'iln 'il~ t~ £JU ~ t"!iu flU :ij ~f) 'ilfl';i ';i 1J " .. .. 

IV .e: .ct~~ J 
2.3.1 AlU.I'H'liUJ'Uel·UHUI''llt'j'flli'tlHfHll'n.I'Ul'lfll'tlUlfllGT~'l 

U flill';i fffl'l:ll t ~'l11'fi111Jl11Jltl!~tl1tllJ H~ fflJt)l'l i 'Yil~fll';i t~ ttU 1'll'l1l'lttlfl'lffl'lfl1 

fftnUU ri ~tff~lJflUffflU 1'YI£Jlfl'lffl'lfu~~tl'lfl1 u 1 ~tj (2540) i~'l11'fi111Jl11Jltt 

t~tl1tllJ H~ fflJt)l'li 'Yil~flU t~ £JU il'l £Jlfl'lffl'lf flfl ~q~m ';i lJfll';i t~ tiU f~f1 ~tl';i ~ff ~rl~ lU ff~i1tytyl 
<!I ~ C> ') -=> "> o' .,k "' I "> "> o' 1 1 d"J ~ 

Yi';iflfi111J1f1111Jfl~ tU1"1f11l'ltllfl'lffl'l';i G)f~fftlllJU ff ~tff';ilJfll';jfffl'W 1l'ltllfl'lffl'l'Ht~~tl'lfl 'W ~tl t~ 
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4 w Gl ... I ~ ~ '3J 3J ~~ t:!! '3J 91 ~ 
ti~'IHlfH! 'W 1'Vll.:j'lJ tJ.:j Klopfer ~ 'Wf11':iiJ'i::mJ'WflU !':i ti'W ~~l'W ft'IPIIJtytyWI':itl~l'W fi111J~f1111Jfl~ 

mj.:j1~ 4 ~l'W flU 

J!!:l ..:::::), Q.l ..:::::5. I 

M':it!U'W1fi111Jfl~ m~1J1'Wfll':i M'lflfll':i 'YitJ1:l!]IPI1-:j '1 

3) 'I "" _ld -1 "' "" 3) ... "" 3) (2) fi111J! 'lJl ~ 11 !lJ'U f11':i! IJ'lti'WU IJ'l.:j'Wtj\Pifl':i':i 1J'YIHf11':i !':i ti'W l'lJtJ.:j'U fH 'W'U ~l'W 

mll.lffllJl':i\1 t um'iu~mv u'l~ tll'm~P-~m~v1nmhf1-wl1' ~urYi11111-:j U'W1fi111J~~ m~1J1'W m':i 

ml'nnn 'YitJ1:lfi19il.:j '1 

"" "' " 3) (3) m ~ 1J1'W fll':i ff1J!ft'l~ 'YJ1-:j1'Yitllft'lft'IPI':i 1llfl'lltll.J'~ 

(4) mnhm1:JJf u'l~1nm.:j1'Yimft'lff~P~fltJ1~ 

fl'W m111 1-w\!'~V (2542) 1~~1uun-wq~m 'il.lf11':i!'1 vuf'YJl.:j~l'Wff~tltytym~u 
"' fi111Jfmll.l~~IPI11JU'W1'lJtl.:j Klopfer !~'U 4 ih~1J'llt.I'Wtj~m11.1 fltl 

3) 0 

(1) fi111J~ fi111J111 (Knowledge) 

(2) fi111J!~1111 (Comprehension) 

... "' " (3) 'Yifl1:J~fl':i~1J1t.lfll':i'Yil.:j1'Yitllft'lft'IPI':i (Science process skills) 

0 3) "' "'11J_I'I3J 
(4) fll':it.llfi111JlU'l~m~1J1t.lfl11'Yil.:j1'Yitllft'lft'IPI':i l1J t'll' (Application) 

d I 'j} j}. d I Q.l 4 .d l!=:t, r/ .d'i 

111 fl 'Yifl 'lldlJl'lJ NIPI 'W 11~ !'11 'W 11P-l'l ft'l.ltj 'YI1i 'YI Nf11':i! ':i fJ'U 1'YI tllft'l ft'IPI ':i '111Jl fJ\1 .:j 

"" 3Jd'l 3) "'~ 3) 3) "' 3J 'I Ill_ I 'I 3J 
P-l'lflU!'ifJ'W':i'YI ~'ll'fi111Jft'11Jl':i\l'YIHft'IPIIJWWHllt.lfi111J':i fi111Jfl~ fi111J!'lJ1 ~11 mnh ~IJ ~'11' cu tJ u cu 

Q.l .<::::\ rl ..:::::5. 'j} e: ~ rl ~ .C:::.Q.I ~ ef 
U'l~'Yifll:l ~m ~ 1J1'W nn mn'YirJlft'lft'IPI':i t u fll':i !':i vu ':i !t.l t~Ml ft'l':i ~1'YirJlft'lft'IPI ':i 9f .:j 1 u fll':i 111 tlfl ':i .:j u ... 

~ "' ~ 
~1 ~ v 1 ~f1n1:1 1 P-1'1 'ff1.1 q 'YI n'Yil.:j n1 'j !'1 vui 'li'11'YI v1 r11 ft'IPI 1 ~ .:j ir u P-1'1 'ff:JJ q 'YIn 'Yil.:j n1 'j !'1 v u 1'11'1 

1'YI fJl ft'lft'IPI {~.:j '111Jl rJil.:j fl ~U 'W 'W ~ 1 ~ 111 flf11':i 'YI~ ft'tl1J 1~ P-1'1 ffl.ltj'YI t 'YJl.:j fl1 ':i !'1 fJ'U 1'11'11'YI tllft'l ft'IPI { 
I 'JI I I 'JI 

!~tJ.:jffl':iU'l~ffl.l11~'llt~.:jffl':i 'lJtJ.:jUfH1vwM'utJ':i~\ll.lfffl1:lliJn 6 n~i~vft'~l.:j~'W i~v1'~-wq~nn1.1 
"" 3) 3) 0 3) 'I 0 "l_ I 'I " ... "" " 

fll':i!':itl'U~~l'Wfi111J111 fldllJ!'lJl ~11 fll':i'Wl !IJ !'ll' U'l~'Yifl1:J~fl':i~1J1'Wfll':i'Yil.:j1'YJtllft'lft'IPI':i 

"' 2.4.1 fi1UJ'Mtlltl"'ltl-1'1.(¥lfHlfl'f'nJ 

<Jt~fl1lfl':i':i1J (Learning package} !~t.!t.!1'1Plm':i:JJ'Yil.:jfll':ifffl1:Jlt!Vl.:j'Hd.:j ~ii~u 
d! "' "' !'1vnl9iH<7J nu !'lit.! 'Jt~flUft't~t.! <Jt~fll':ift't~t.!':iltl1Jflfl'l <Jt~fll':i!'1vmh!~11~1J 9f.:j1'Wm':i1~vfli'.:ju 

"' 'j}tt:::~, Ql G) 3J 0 I l!=:t. ll) j/.::::1 Ql 4 I i "" 3) i 3) <V d 
fj11ltl t'll'fi111<Jl~fl1lm'il.l U'l~ t~l.lt.lflfll':ift'fll:ll'H'llrJ'Yilt.l ~ t'Hfi111.1'111JltJ 1~-:j'W 

"1~" "" " "" Kapfer and Kapfer (1972 : 3-10) !~ &'Hfi111J'I11Jltl'lJtl.:j<Jl~fll':i!':ifJ'Wl 'H':itl'Jt~ 

n 11m 'j wh! ~ 'W 'i tJ u 1J 1J fl1 'i ~tlft'l'j'j ~ '11 il.:j m u 'I~ u m1 tl'W ~.:jtJ 'j ~fltl1J~1tJihu 'W ~ u 1~ 1 ,r u m1 tl'W ... ... 



.o~. {l'iilfiUI_, 

'\rY1 b9qq l ~~ ' 
;Y~~mr~~~u . l '' 

1 

'":{·i~~ .. :.} 15 

hi'.Yhf111m '.i lJ fll'H~ tltHI'U 'U'.i ~Hl~fl~ tl':i'.illfhtitH-Hl fll'H~ £J'U '.i - ':o:.' . .,. 'VI11~tJllllff1\HtJ'U 
• "I "' 

d 91 ~ 1/J 91 I 91d OJ 91 91 OJ d d 91 di .: 91 
'lf~fll'.i t'.iti'U '.i'U'U t~ 'IJU'U'IJ1ti'IJU~fl11ll'.i'VI1Hlflff~'.i~U·ml'.i h1'UfU'.i ti'Ut'.i ti'U'.i GJf~t'U tl11111~~tl~~H 

Q IU IU CU CU 

tt~~oM~t 11'U ~11~ ~tlfi111J11ll1tl i 11' ~t~ ti'U i ¢!tf1~~t)~fl'.i'.ill~1lltfh11lllti'IJU~fl1'.i t~ ti'U 

ll]~ ~ ~ ~ .:::t ~· ?I 
CV. Good (1973 : 306) t~tl1i'U1tltHfl11lJ111Jlti'Utl~'lf~fl11fl'.i'.illfl1'.it'.iti'U'.i11!U'U . .. 

i l1'.itttl':ill'V11~fl1'.ifftl'U'VIfltl~1~~ ~~ i 11~ml!~1~ iJ1ff~ utJmw~i "*' 'Ufll'.ifftl'U utJmw~i "*' 'U q q q q 

" .. 
~I~ ai 3) d.~~b)'j}d 0 I d. 11(3J 

fll'.it'.itJ'U fJllUfl'i t'Ut:~111 tt'U'U'VI~ffuu 'llt:~lqj~'VIt'lft:~tlt:~ t~ llfl1'.ifl111'U~,~lJ~11llltJ'Ut:~~fl1'.it'.itJ'U n 

" I "" d 91 d ~ 91"" 'l 91 91 d I liJ 91& ';;'II .I 'i ~ 91 
tltl1~']j'~! 11 'U <J.!~fll'.i t'.i ti'U 'i'Ufl'i!lJ'U~11~ t11 ~t'.i ti'Ut!~~~fi'U t ~fl'fl'lllU~~ HflH'U~'U!V~ t ~tlfl'i!lJ'U ~ 

" 
tt 'U ~ 1hrvh t! 'U 

11-d~u'lf nwnin~ (2543 : 14) nrl1Th 'lf~fll'.it~tJ'U~11lt:~'lf~n11m'.illttiu~u 
q q cu q 

d. 0 d 'j} o' .<::::\ d)ld. .dl lllj/3/ ~ 
fll'.i t'.i ti'U ff1! '.i 11'.itJ tJ'.i ~fltl'U~1tJUtJ fl'.i W 11 1:l 1tl'lf'U ~'VI HI '.i ti'U ff1lll'.i tl fl'flEJ 1 t ~~1tii'I'U!V~19111J 'IJ 'U l'ltl'U .. . .. 
~'.i~u i 1iu'lf~ ~~u il1'un~11~li~11mtJt:~~1~iJtJ'.i~ff'Yinm~ i~t~V:~muutJ~ff~ H't~tJ'Uff1lll'.ifl 

q q qq q qJ q cu 

t~ t1u i ¢I t:~~1~Bff'.i~¢11tJfl11lJ ff~~1nffu1tJ~11Jfi111Jff1m'.i t~'Ut:~~ ul>i ~~ ur~r~~ ~~~ tlu nn 'Nn i ,r • 
91d 9IOJ di 'l & 91 
H!'.iti'U'.i11flfl1'.i~~~'U!V~ t'Ufl1'.ifl'flEJ1111fi111J'.i "' .. .. 

e:J.fJ' d bJ'j} I .-=9 d 3J 4 .Q lfl!i/1 s<t ~ 
fll'.itJ 'VI1mfl (2546 : 32) t~fl~11ti~<J.!~fll'.i!'W'W'i11'.it:~<J.!~fl1lfl'.i'.ill n11 tuuffu 

dod _ld_l 91 ,j 1 ""9111J9191 ""~ d91d & 11J91 
fll'.i t'.i tJ'U ff1t'.i 1l'.i1J'VI1J'.i ~nuu~1tJfft:~11 ~1tJt:~tJ1'111~t'IJ 1 n~1tlfl'U !lJtJ'li'~'VIHt'.i tJ'U ff1m'.i tlfl'fl'lll t ~ "' . .. 
91 t d l/J91'l ,j '191 I I d ">""' 'i di 91 
~1ti~'Uttl~~1ll'IJ'U~tl'U'VI'.i~'U n tWlf~ t~U t11'U'.i'.i~11~1J\1111Jltltlti1~1J1h~ff'V11ifl1~ t~tl~\lfl'.i'Utltl 

q q qq q qJ 

~ff~ H't~ tJ'Uff1lll'.i m~ tt'W i ¢lu~1~Bff'.i ~~11Jfi111Jff1ll1'.i ti'IJ t:~'lul>i ~~ Uflfl ~ 'll'~fll'.i t~ tJ'U ~'U t:~fl111fl11 ~ 
q cu q q cu 

un tt1tJ111u i "*~hwf ut1 tJutnu n~lJ~utJ 

Mi'll'tJ ~'Ul'i~i'VItt (2548: 12) nrl1Th <J.!~fl11fl'.i'.ilUn'U~tl11ltJ'U-J'I'Im'.ilJ~ff~1\l 

d 91 ~ d 91 'I 9191 d "" d 91 'l "" "" d 91 d 91 d ~ 91'1 91 
!'.i ti'U '.i ff ~'VI~tl\lfll'.i t 11 Ht'.i ti'Utfl~fll'H'W'U '.i U~~ t 'Ufll'.i 11~fl11tl':i'.illfl1'.i!'.i ti'U '.ifl'.ilJ11'U1'VItlJ'U H t 11 cu qJ cu cu cu cu 

" Yil 11~ nm rvht! u 

Administrator
Rectangle

Administrator
Oval

Administrator
Rectangle
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. . " 
'IHlltJ~ fl~Hll'l'*ff1lfi'lJfll'i~~fll'H~tJ'Ufhu1fl,HJ''U~ t'lf'U 'l11~1'U 'll1fl1lf1'i'ill 'l1Jfi11:1Jf 

,j tl o',!i d'l ~'l "' ~ ~ 1 0 ., ~ llJ ~ ~ ., ~ ,j 'l ~ 
UlJlJ'Vl~~fllJ~fl U"::;fJ mt~W'U~ 'VI "'f 'Ufll'it'itl'U !U'U~'U ~tl'Ulll11l~t'll1 t1~1tlf1'U!U'U'J!~!VW '11 

~111 1'i tu~ tl'U n ~fl~1~~~'i::;\9l111fff1tlfl1'V'I'Ilfl-m~"::;fi'U 1 ~tlfl 'i 1J::;t1J'U ~flfltltt 'U::; U 1U "::; 'l ,r rl1tl1 f11:11 
~ ~ ~ 

" di " " ., " 
tYhir 'U CJf~ 'l 'U f11'i 1 ~ tlfl i' ~ U ~1~tJ 1~fi'~'U 1HmY11fj'Vl i'Vl Hfll'i t~ tl'U'Ilfl~ir m~ tl'U oJf'U tl 'i::; tl11fff11:11 

iJ~ 61~tJf11'it~tJ'U~UlJ1JtllJ!~1::;~1tJ"lf~f11'ifl1lf1:i'ill'Vl~~fllJ~1'iU"::;~:IJ,j'~'llfl~~l'i 'l'U"lf~fl1lf1:i'i11 
~ . . 

ti'J::;f)fllJ~1tJ 'l11~1'U 'l1Jfl1lf1'i'ill 'l1Jfl11ll~ UlJlJ'Vl~~fllJ \9l1ll11~tl'i::;~~rlf11'it~tJ'U~ 
~ . "' 

~ ~ 9J I -=:9 j} A ~ fJ/rv e1 
~ll1l\9l ~11i'U1'V'IlJ"tJ (2535: 39) 1~nm1m'lltJ~'IltJ~"lf~f11lm'i1111~~'U "' . 
(1) 'lf1tJ 'l ,rtrm~ tJ'U 1~t~tJ'U~1tJ\9l'UttJ~\9l1ll6'19lm'V'I m1ll~1lll'itl'llfl~u~"::;1Jflfl" 

• 

. . " 
( 4) GJt1tJ 11-i'l ,rtn~fl11llt,jflml 1tJ111f1f11'i t~ tJ'U lifl~l'l'tJ~'YllJ'Yl1'Ucif1CJf1f1 

(5) ~'Ufl~fi1111U\9lf1~1~'i::;wh~1Jflfl" 11i~1tii'U19i'tJ,:u~tJ'Ul'l~fllln'U 
., "' "" , l.c::::l 'JI 9} 

(6) 'Uf1t'itJ'U\9lfllJH~ llllr;;JW1::;WtJ 

(7) irm~tJ'U 11il9i'fl~flfltJ-r!~m'i~fl'U'Ilfl~fl'i 
"' 

(9) <Ji1tJth::;Mf1~'i1tJ~1tJfJtlmW'~ntrm~tJ'U~1'U1'Ullln 
~"' "' ,j 1 dllJ ~, I~ ~ ~ 

(1 0) rjt'i tl'U 1J::;t'i tl'Utlltl ~f) &~ ll\9lfl~fltlth'1~rj~fl'U 

(11) m'it~tJ'U ili~1ti~n"1u"::;~m'U~ 
' ~ Ql .q j}.c::::l 

(12) ~ ~t~'illfl11ll'ilJH~"lffllJ'Iltl~ Ht'i tl'U 
"' 

flflWW1 tfi'UlJtiH1 (2546 : 26) mhTh "lf~n1lm'ill1l::;'lf1m~lltl'i::;ffnim'W'l'U u u q q 

fll'i~fl'U'Ilfl~m u"::;ri ~t ~111m'i t~ tJ'U'IltJ~ir m~ tJ'U 1 'Ufll'itn~m'itU~tJlJ't'lf'l~f1n11m'i t~ tJ'U ~ "' ., "' 
'i ~ 'i 'l ~ ~"' ~ _,"" "'"""" - "" ~ di ~ "' 
t ~ m lJ ~ t flfll~ 11 r;;~t 'i tJ'U fl'f11:11U"::; IJ{) 11\91 f11lf1'i 'i ll111 f1'J!~ n11 f1'i'i 11fl1 tJ\91 'Ut tJ ~ CJf~ t ll'U m'i t 'i tJ'U 

1 ~ tlg~ ~ t~ tl'U t 1J 'U ff1 fl t1J ~ t~ tl'U 11::; ij ff1 'U 11ll 'l 'U f11 'i tl ii ,j~ fl11 f1 'i 'ill~ 1 ~ ~ \9l1ll fl11ll ~1ll1 'i () . . . 
I o 'l ~"' "' , I 4 I d. t:S l.d. 4 4 'j} .Q 'J) 3} o 

'llfl~U\9l"::;1Jflfl" m 11 'U m 'i tJ'U lltlJfl'H 'U1tJ'YI1!::; t'i tJ'U U\9lllfl11llm::; \9ltJ'i fl'i 'U 'Vl1!::; fl 'U fl11'111fll\9l fllJ 

~ 0 'l ~"' "' "'1 'l ~ "' tl "'> "'""'l ~ I , ~ ~ ~1tl\9l'Uttl~ 'Vl1 '11'Uf1t'itl'Ull flfll~ 'Uf11'iHf1'Yif11:l::; {)lJ\91 'U~1'U\9lH~ fl~1tl 

"' ~ "' , llJ ~ I ~ -' 'j o' "'> I ~ ,j 
n~"lftJ \9l'U'Yl'V'I 'YltJ (2548: 15) &~f1m1tl~IJ'i::; &tJ"lf'U'Ilfl~'J!~f11lm'ill11tu'U~fl 

m 'i ~fl 'U ~ ij fl tufl1'W t ft flGJt1tl!~11 tl'i::; ff'Yii fl1'V'I'Il fl~fll'i ~~ n11 n n 11 m'i t~ tJ'W ~'II tJ~ fl 'i ~~flu 
q qJ qJ qj 
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'j) ,J Q.l 4 .C). ,J Q.l I lfl 3} I 

~'.i 1·H1'.i 'Hl 'Yl f1ll ~ f11'.i ~tl ~l'.i 'Yl H 1'VHJ1ff1 ~\PI Hl1ll fffHJfl1'Vl 'II tl -:.1 !!\PI~~ 'lJ fl rHI !~ tl V H 

d 'l' 31 31d ~ 0"' ,j '13131d "' "' .. ~ 31 31 
!\Plllfl11ll~11ll'.ifl !IPW! 'W 'W H!'.i V'W!lJ'W ~1fiW !'VIti ! 11 H!'.i V'W llfltlW f1llW~~ll1J'.i W 'Yl-:.1~1'W fl11ll'.i 

<u u <u <II <U <u 

tfl'Wfi'W~ U~difl11ll~'IJ ~~~ll~~1-:.lll'Wllmlll'fr'WnU1J1Jfl~V1WlJ\Pl'.ifl1J~~'W 
q q "' 

rl ~ Q.l ' 'j)C\Q.I ,J C\ Ql ~ 
'il1mh~ 1v"'f'W'Ilfl-:.J'lf~f1'ilm'.ill~-:.~nm1 m'ilv~nhh~ 1v"'f'W'Ilfl-:.J'lf~f1'ilm'.ill~-:.J'W 

<II qJ <II q 

"" ' 'I 3131d "" "' 3131 .J ?I "' 'l' "" 31d ~ 0 "' 

"'f~ f1'ilf1'.i '.ill 'lf1V ! 11 H! '.i V'W!f1~ f11'.i! '.i V'W '.i WJV\Pl'W!tl-:.1 9f-:.1!1J'W f11'.i! '.i V'W ! ~ VV~ H! '.i V'W! 1J'W ~1fl W 
q qJ cu qJ u 

~~l V'W~11ll'.ifi1.J~1J~fi'ilf1'.i'.ill~1-:.l"l \Pl1llfl11ll~1lll'.ifl'll~NU~~~'l.Jflfl~ i 'W YJWl ~1'W ijfl~'.i ~ i 'W f11'.i 

!l V'W i ~11ll'.i fl!! ~11 ty 111 i 'W ~fll 'W f11'.i W ~ H"l ~'VllJ ~ 1£1\Pl'W! tl-:.1!! ~ ~ 1.J ~ lJ'~fi 'il f1 '.i '.ill l ~ tl £h ~ 
11mnmnv 

.. 
~QJ.e:t,.q !iJ 

2.5 ~1'Ul'ilfJ'YnflfJl'\ltH 

.. 
~Q.I ...:::1 q ~ QJ -• 4 

2.5 .1 ~ 1 'U l'ilfJ 'fl! flfJ l'\1 0 ~ fl'U ':ilJU'U'U fll':i i:JO'UU'U'U i:J'U A i:Jl~ .. 
f1'Wf11'.i'.iW 'Vl~tnll1 (2549 : 98) i~ilmnu~~~111vm¥imJH~'Ilt~~m'.i~t~'W!!1J1J 

fflJ! ~1~ 111 fl11ll r~~ U 'W f11'.i !l V'W!! 1J1J <j 1ll ij tl fl1Jf11'.i ~tl'W!! 1J1J1.Jfl~~ij ~t!H~ fflltl 'Ylf 'Yl1~ f11 '.i !l V'W 

. " 
l'lf1!flij t1fl~Hil~P~fiW ctftJ 1 \PI '.i tilmJU~~fl11ll~11ll'.ifl i 'W f11'.i !!~1lty111'1ltl·HJ fl!l V'W oM'W lJ1i Vllfff1ll1 

U ~ 5 l'llJ i1H~ffllq'Ylf'Y11~f11'.i !l V'W l"'f1!flij !~tl~ Hil~P~fituctlti1~P~'.i tilVllU~~ fl11ll~11ll'.i fl t 'W fll'.i 

u~tl w 111'11 t~-:.~ u m'l vu n rlm1 ~~t~~ ~ ~ ni1n rill fi11J fill t~~Nij'l!v riui w 'YIN ~il~~'.i ~ ~ u 0.05 u <II 'U q q u 

" " . 
"' "' "" 31'1 'I 31<>d "' 31 "' ' "" ~ ~ 'Yl~'W!'Vl'.i 1~f11'.i ~tl'WU 1J1J ~1J!~1~111fl11ll'.i ! ~V ! 'lf11i ~tl'W'Yl!'W 'W f11'.i !'.i V'WU 1J1J'.i 1lllltl !lJ'W f11'.i Ill~ 

"' 
1 tlf11~i ,r U f1!l V'W i~i1llfl'W t~tl1.J'.i1Vi 'W flrill~t!V !~tl!!~fl!1.J~V'Wfl11ll ~~ i~ 'il1flfl1'.iff1J!~1~ . "' 

'j) I 'j) 0 I Ql C\.,.1 C\ 4 0 G) 9) Jt liJ 'j)QJ 'J} 

111fl11lll'llfl~U\Pl~~fi'W !!~1'W11ll'.i1llfl'Wtlfl1J'.i1V'.i~~llfl11llfl~!'Vltl'W1!~'Wtl~1'W !'M!'Vltl'W"l !~'.i1Jl 

31 o'l31"'"' 11)31 ' 11J31<V "' "" '131 
~1£1 'Yl1 !11'Wfl!'.iV'W !~U~~-:.ltltlf1\Pl1llfl11ll~11ll'.ifl'lltl·U!\Pl~~'l.Jflfl~ !~'VlWJ'Wl'Ylflll~f11'.ifl~ f11'.i !"'f 

!'11\PIH~U~~m'.il!fl'.i1~M 't11t,r~~f1f11'.ill1-:.!1'W!fl'Wflrlll 'lf1vt,r1J'.i'.iV1mffi'W,rfl~!lV'W!fl'Wn'W!tl-:.! . "' . 
'lf~ll1 U'W'Yl~!~'W (2551 : 89) i~ffflll1Ufl!lV'W~!lV'W~1VUH'Wfll'.i~~fll'.i!lV'W~ . "' 

'JI I I 'JI t Q' 

uuu1{)~fl'.i 5 '\lu t1t~~~uu~~m'.itl1ilvuu11~~ 'ifuir1ivllffmntJVi 2 um'lvuijH~ff'llq'Yl~ . 
t:! QJ 4 I I d I t:! Q.l 0 Q.l ~C\.:=1 Q.l 

'Y11~ fll'.i !'.i V'W 11 ~~!'.iV'W ~ -:.lf111fltl'W!'.i V'W tlV1~ll'WV~1fiW'Yll-:.l~fi\Pl'Yl'.i~~1J 0.01 !'Vl'.i 1~f1'.i ~1J1'W fll'.i 
"' u 

" . 
ff1J!~1~111fl11ll~IPI1ll'.i1.Juuu1 n~m 5 '\lu tflu m~1J1'Wfll'.iVituunnfrW~'Wlfl11ll~11ll'.ifl t u fll'.i 

"' "' ':il 
"" 31 31d 31<V 31 31 31 31 " 3131 31 ~ 0 

fl ~ u ntlwrn m '.i vu '.i 'il fl flu fl11111fl11ll'.i u ~ ~ ~'.i 1~ t~~ fl fl11ll '.i ~ 1V~P~ u ttl~ 1 ~ vm H~t~'W ~P~ ~ fl1fllll 
u cu cu qJ cu qJ qJ 

31'!3131-=! '131 "" 31 31o'!3131d"" 
f1'.i~\Pl'W !11H!'.iV'W !"!ff1'.i~1J1'Wfll'.i'Y1Hfl11llfi~111!'11\PIH~ 'il'Wfi'W'Vl1Jfl11ll'.i 'Yl1 !11H!'.iV'W!fl~fll'.i 

q cu q 'U cu 
I I 'J/ 6' 'J/ 

1'1 vu{Vifr~vu 'il~~wwt~m i~v11'W1'W ~-:.~ri ~H~ t ,rum1vuijH~ffllt1'Yl~'Yl1-:.Jfll'.i!l vu-r;t ~~u 
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~ ~ 

1h~iY'Yli rhmru (2548 : 102) tmm.JtVim.J~·mir'11tJ'Ylim~m·H~trufim.m~~'l1~~ 

t~ ti'U '\1 tN U fH~ tl 'U ~ t~ ti'U ~ 1ti1J 'Yll! ~ ~ih~ tltl fi ff11~ 'U n 191111 fl1 ~ 1J 1'U flU ff1Jt ff1 ~ '111 1'11111 i' 
' 'j/ ' tl 

t~tNm'\111 u~~ff11 m1111 iu 'll1~(111ffmnt1Vi 4 -.m·hn~mir'11tJ'Ylim~m1 t~ r.ru 11 ~~t~ t~u ~ ~wh 

ntJw~ t~u mh~nu tr~hrl'tyl11~ ffil~~1 ~~ 1.1 o.o 1 t dtJ~ 111fl1Jm~ t~u l!~~nt~ r.r'll uirm~iu n ff11111 (1 

~~ fl11t~ t~u fl11 fft:lu! ~1~ r.rilff1 ~ !1Jn1 fl11r~rl'1J t~ t~u !~1911111'11111 ff11111 (1'\J tJ~tt~~~ 1Jfl ~'~ ~ 
q 

" . 
!t~~ um~ ti'U if ~~nt~tr'll n ff11Vi'U n ij fl n u 1tff'U m {1 fl'I11Viu m~ ti'U ff11111 (1 fl11Jfl11tl11 !~ ti'U n ~ ~1 tl 'r<.l q <u 

191 u tfl~ ff111 n (1 fffl141 'Y11J'Yl1'U -.hu 1J 1JNm1 ~~'hi'~~ iJ flu fl~1J nu Vi ff111u (11911111 fffl1J 

f11111fi'1111u1 fl1111t~1111 1 ut~fl~~ffmntJa1~ !1J~1ti~n~1u~~ffmu~ 

'll1~Viun erwifl~ (2551 : 65-66) 1~~\0llu1nmJ~m~1J1um1fl~u~~~~ir'11tJ'Yli 

I j/ j/ I I ~ 

t~t1~u1u~~mmff -ffmi'1Jum~t~w~u'll1~(111ffmntlYi 3 ~'lr:h'!!m~t~unfl~uuum~mhwmlFtH1 
" . . 0 ~ =1 'j) ..::::s Ql' ~ ~ dd ..::::s ~ Q.l ~ 'j} 

fll'I1'U~ 13 fl'U fl~t1J'U1fltl~~ 81.25 11'Ylflll~fll1fl~~'Uil1'U'Yl11fl~uuummJff~ff~ flfl'Ylflll~tl11 1H 
.. <u q 

t1119J~~ (fl~ tlJ'U! t:ltl~ ~ 87.50) nflll ~ fll1fl~lfu! 1'U ~ijfl~!t'U 'Utl1 g tl~ Tty~flt:l nflll~ flU tn1J 

. " 'j) ~ ?I 'j) 4 .... 1 ~ Q.l .oC::.\ £!!~ ' GJ ' 
11'1J1111'Ufl1J~ ( fl~t1J'U1t:ltl~~ 67 .50) t'Ut:l~111fltl11u1~!11'U'Ylflll~fll1fl~~'Uj1'U11tlfl'Q11 1 'U!t191~~ 

d 'j) I Ql ~~ 1d Q.ld.d d~~ 
u~u m1t1 ti'U I u~~tl11'Yl~fffl1Jtrfltr'Ylflll~tl11fl~~'Uj1'U'll'1~'Yl 1-4 um1 ti'U11fl~U u um ~tr'Yl~'ll''U 

f I I ,. d ,.3} J .ci I Gi3JI Q.l Q.l 

!!191 ~~'ll'1~ '\1 fl~tl11 fffl1J tlfltl 1 ~tl11!t 'U 1 1 'U 11'\Jt:l~fl~ U 'U 'U ~ ~'U'U 11~ ff ~~~ &'11 flU 'Yl ~fffl1J 1~'Yl flll ~ 

C\ el d J 'j) ~ Ql I I Q.l e:f d J I Q.l 

fll1fl~~'U j1'U 11fl~!t 'U 'U ~ ~'U'U ~1 fl11'Yl~tl~ff ~ ~~191fl~~ff11tj'Yl1i'Y11~tl11 !1 ti'U ~ ~'U'Ut'll''U fl'U 
~ 

111u1itff111~111 (2547 = 12s) t'll~tt1Jt'Vitt1J~~ir11tJ'Ylnm~m'lt~ti'Unflut~vu . " . 
Q.l ..::::s Q.l ..::::s e:t ..::::s ,- Gt fJI ~ 'JJ Q,l .... I ~ ~I ..::::s 

u~~'l1~'lt1ti'U 'Ut:l'l'Uflt1ti'U'Ylt1ti'U ~~tt !'ll'fll~1J1'Ufll1ff1Jtff1~'111fl11111 'll''Uu1~(111fffl111u'Yl 3 
<u . . . 

t:!i .of::~~ Q.l .:::rt. 'j) d. Q.l d I I d I d Ql 0 Q.l ~.e:t.d Q.l 

!1 fl'l'll'1191 fl1J ff 'l U 1~ ~{)11 111'1 ~ U 'U 'U '11 ~\1!1 ti'U ~ ~ fl11flfl'Ut 1 ti'U fltiH 11'U tlff1fltlJ'Yll'l ff(l191 'Yl1 ~ ~1J 0.01 

ni tJ~ 111flu m1 ttu 1 ~flli flll ~ fl1 ~1.11u m1 'Yl1~ i'Yl tt1ff1 ff191{ ~ 1tt191u w~tJa1 ~ ff~ 1t ff11 tJ Y1 fln 11 fl1111 
q 

" 1 'U!t~'U tl11 ~~tl11 t1 ti'U i' ~~'Y'h 1 MU flt~ ti'Uijnflll~fll~1J1'U tl11'Y1Hi'Ylt11ff1ff191{ n~m~1J1'U tl11 

d'l ~'I ~ d'l ~'I "' 0 .,9 ~ 
'Yl t'll' t'UflUUff1~'111'\Jfl11~ fl1~1J1'Ufll1'Yl t'll' & 'Ufll111~fl1~'Yl1U~~ff6fl1111'111llti'Ufl~'Ut:l11~ 

<u <u 

.dq 31GJ ~ r/ 'j) I 'j) Q.l d. 0 ~ 
m~'IJ1'U fll1'Yl t 'll' t 'Ufll1~~11'UIPI1111fffl1J'U61J~ ff 'l~~ 1 11um1 ttu ff11111(l'Ylltt1J1J'Yl~fffl1J 1 'U!'Ufl'l11 

. " .el 0 .e!lfl 'j) 

'Ylfll'I1'U~'U ~~ 

" . . 
tflij 11111~ flflflcit 11uu ~~'ll un1 t11tflU 'Ufl'lir m~ ti'U .Jru 11'11 t111fffl11111Vi 5 Vit~ ttu ~ 1t1i1i flU ff1Jfffl1J 

. " 
ir m~ ttu fl~11t 'll~ tt'I.JtVitt1JflaNij irttff1rltlJ'YlNffil~Vi1 ~~ 1J o.os u 6fl111flUU m1 ti'U ir'l ijfl1111 

"'' 'I 'I ~ 'I ~ .. ''I "' ~ .. ~ "' .. ~ 
'YN~ u t 11 t u mu 1.111 tt1fl1ff t u H tJ~t1 ttu fltl t u 1~~ 'IJ111fl u~~~1u m1 n ttu 1 u~~m111~ m1 t 1 ttu 1 

<u <u <u 
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I I j} 'J} I 

tn~m':i t'l r~u fiHi fl11ll'l1 mr~~fl N't'l r~u t!~~u uf!mnnu nn ~~n'ilm n.1Yi i M'tr m'l r~u 1 ~ii nn 
"' "' 

' '" tfl~flu 1111 m'I~~~M'fl~t'l r~uYi~uti1Hrmum':iwium':it'lr~uihwi M'irm'lr~u h1vh~1uti'1u n~ll 

, ~ flfllh 1 rJU t'l ~ tt t'l fH tl ~ rl'U fl11 lli ti 'I.Jt l4 fi'U., ii fll':i i' 'IJ N~<Jffl 'IJ fll':i t'1 rl'U i 'U fl~ \91 'U t fl~ tt t'l ~, ~ii 

ff1 'U ~ 1ll i 'U fl1 ':in 1 '11 'U ~ iJ tlJ '111 '11 ~ fJ fl 'il fl ':i HI fll':i tl rl'U fllHYfi'U ff ~ H t'l hf tJ m1 rl'U ij fl11 :lJ f iYn .. "' 

liJ ji<S _I";! d "" 

D. Maynard. (1979: 4164 - A) t~ffflll1!1J':irl'I.Jt'YlrJ'IJHt'lfl1':ifffi'UU'IJUff'IJ!t'l'1~ 

.d, Q.l c:f d. I I 

:lJHt'lffllt]'Yl1i'Yl1~fl1':i t ':i rl'U ~ ~fl11fl~llfl1'UfJll 

' bJ g),dl ~d. d .d, .<:::!. I 

S.P. Templeton. (1994: 2528-A) t~ffflll1Ht'l'il1fl11ifll':ifffi'U'Ylll!'il\9lfl\9l\9lfl 

Ht'l ~llt]'Yl i'Yl1~fl1':i t1vu 1YJV1ff1ff\9ll'llfl~tr m1 rJ'U~ 1~i'um':i fffi'Utt uuu':i ':i mr~ u 'IJ'I.Jt'l~ijfltli] 11~ 
" . 

~1rl\9l'Ut~N Ut'1~..1~tt'IJUU':i':i rJ1rJUt'I~U'IJ'IJMijfltJi)1J~ Ht'lfl1':ii~rl'Y'I'IJ'h tJ fltl rJ'Un 1~l'IJ fl1':i fffi'U 

~ " 
U'IJ'I.Jt'l~ij fltli)1J~~1rl\9l'Utfl~ ij Ht'lffllt]'Yln'Yl1~fl1':i tl rl'U ~ ~n-;h..1~fffi~U U'IJ 

" " ' ~win~, 2551 : 65 -66) n~urwfl~lll'il1flirm1r~uiifl11llff1llnt:~ium':iu~iJty111 (fl'Ufl1':i':iw 

'Y'It'lfllll1, 2549 ; 'J!~lll uuYJ~t-cru, 2551 ; D. Maynard, 1994: 2528-A) tn~nnll~m~u1'Wfl1':i 
"" .. _, ........... ,. ,.\ 'i' j/dli]j/d -l"''ljl 

'YIN1'Ylrl1ff1ff\9l':i (u':i~'Y'I'U1i fi'U.flfl~, 2551) Ut'l~ff1lll':it:lt<Jfflll trl~fl11ll~'Yl t~t':irl'Ull1IJ':i'IJ t<Jf 

i u ~119111 1 ~ ~ 1 iu cu -cr~ .Ou 'Y'Illff::: 11 iu, 2549) ut'l:::tn~n n1:1::: i u nufi H1'U ~ 1ll tiu N'gu 
"' "' 

iitli]~m~'u 1h~wh~tftfluut'l~fll~fffi'U Yi1 i 11'-cr1llnt:~tli]1J~n'ilm ':ilJ~H"l 1~ti'1ufi~H~ 
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?I tl d31'131"'"' 11)3131 31 3131 '?I 31 ... .,. 
tl'l':i l~!lJ'W ':i U1J1J'Yit'W'W !l't'W flt':i ti'W ~~fi'W fi11'Hlfl1llJ':i~1ti~'Wttl·Ul£Jl-!ltlJ'W':i ~1111 ':i 11f1fl~1l.:JU~'W 

~ ~ ~ 

'I 31~ 0 'I o' ' liJ 31 "'tl"" ... ... o' ' ,j 'I ' 
!'Uf1l'j"Uf1uty'Hl 'Hlfll~~lJ !'Uj;Hll'Wf11'HU~H"l ~~ lJ {}fflJ'I"l'W1i':i~'H1Htl'l~'W !'Wf1~lJU~~ 

'j) ~ d. ~ 'j)~Q.I I Q.l Q.l oC\ o' .c:! 

m Hff~'Wtn~nn u~mtlmJ'Wt':itJ'W ':i 'YI.:J tJ.:J'lf1tll'IIPJJ'W l'Yif11ol~m~ 111'W nn'YIH1'YI tllfl'lff~':i u~~ lJ 
~~ ~ 

t11~fl~~~~~1'lfli'YitJlfflff~{ (S.P. Templeton, 1994) ~-!lff-!l~~ iM'itlU1J1Jf1Uff~'WU1J1Jff1Jtffl~'Hl 
<I ., 

9JoG~3J Q,l ~ o!:::! .ci 
fl11lll'Yil !'H ~~ffllt)'Y11i'Yil·mnt':iti'W~.:J'ti'W 

tl11 

Q,l d.I:S .dil' ..:::1 'j).c:::t. r/'j) 'j,l Q.l 

l'l':itllJ~ 111m (2546: 110) fl'f11ollH~f11':it':iti'Wl1'Yitllfflff~':i~l'Wfi11:JJiU~~'Yif11ol~ 

tl au~ f)l'j'YJl.:Ji'Yl tllffl ff~ { ~t1 ti'W ~1ti1J'YI tlfiu~nn 1'YI tllffl ff~ { tt~.:j ffl'j u~~ ff:JJ U~'tl fH ffl'j 

'"' "'31a, <131 31tl 31 "" 31"' j/ 31 
l'l111llJ~~nnt'W'Wi1'YltJlfflff~':i~l'Wfl11lJl ':i~f1~11~1tJ'Wq~m':ilJ 4 ~l'W flfl 1) ~l'Wfi11:JJi 

0 31 31'1 31 "' 31 "" o' 
fl11ll111 2) ~l'Wfl1llJt'tll !11 3) ~l'Wf1':i~1J1'Wf11':iff1Jtffl~'Hlfl1llJl'YIH1'Yitllfflff~':i 

31 0 31 "" "''IJtJ'I 31 ' "' ... "' "' tt~~ 4) ~l'Wf11':i'Wlfl1llJlU~~m~1J1'Wf11':i'YIH1'Yitllfflff~':i 1 !'lf f1fl'Wt':iti'WU~~'H~-!lt'W'WlJfl11lJ 

I Q.l I d Q.l 0 Q.l .c:::t..c:::t.d. Q.l d. 3J 'j) -=! '3/ 
U~f1~Hf1'W~tiHlJ'Wtlfflflty'YIHfffl~'YI':i~~1J 0.05 (p = 0.00) U~~~~f11':it':iti'Wi~l'Wf11':il':iti'Wi 

H~.:Jt'1vu~1tJ1J'Y1tlfiu~m':im.:J1'Yivlrrlff~ftrtmnv1lfi11tnwcrl'':i~~1J~ ell ~flv~~ 7o) l'llJ':h • 

11m1 vu iiHmYllq'Yii'YIHm':i t'1vuf~.:Jn-:in~~11~ (p = o.ooo) td~.:J111f11J'Y1tlfiu~m':i fffl'W 

1'Yivlfflff~f tnun11m':ilJf1l'jff~u~~~~t1vutnurllfl'w tnum':ifff11ollfl'Wfl~lmh.:Jvff':i~ um1vu 
~ u 

~ I I ~ 

fl'W l'l1Jfl1llJfi 'Hli 111nm':i tlfiu~m':i'YI~~~-!l11l-!l ~.:Jvh t M'trm1 vu1~1 t 11ti1~H1nt1 vutVillmn~u 
2.5.3 

... v ... ... .t 
fl11!1U'UlU'lJ'Utl'UU:rl~'t1H1't1fJlf'lltTVI1 

•1n1ff1 tilffffn~ (2549: 89) 1~fff11oll~~m':itltJ'W1'YitJlfflff~{ tt~.:Jffl':itt~~'r."''ll1J~ • ., . 
'ti~.:Jffl':i i~vi~1u~mnni~t1'W{ 5 .Uu ~llJU'W1'Yit)1ol0l'll1Ut!Jtyl nii~mim:J~m~111'Wf1n'Yil.:J 

iJ <JI <j} I I 

1'Yimfflff~{.Uu~u~l'W iutl':i~ollffn1o11iln 5 .. m-h11m1vu 1~vff1'W':i1lJnt'1vu1'lf11'Ylvlrrlff~{ ., 
u 1111 iu ~ m nn t'1 vu f 5 ;r u ~l:JJu u 1'Yit)1ol Q'Wl! utytyl iJ fl~u u u l1n1o1~ m ~ 111u m':i 'YIN 

j/ )/ I 'JI I 

i'YI tllfflff~l,j''W ~'W 'ill'W 1 ~ tl':i 1lJ U ~~':i ltl~l'W!VllJ ~'W 11lf1nfl'U tl ti'W mh.:JiJ tJ tlfflfl W'Yil.:Jffi!~n ':i ~~11 
~ u . ., 

0.05 tW ~iit 11 ~ fl ~ t ~ .:Ji'YI til ffl ff~ {1 ~ tl':i 1lJU~~ t n 'lJ ':i ltl~ l'W t VllJ~'W 111f1fi ~'Wtl ti'W ~ ~1-!l ihJ' tlfflfl W 
u . . ., 

.c::t,ot!:u::.i QJ ~ ~ Ql Q.l .c:t 'J) Ql d 

'Yil-!l'r."''fl~'YI':i~~lJ 0.05 t'W~-!l111f1f11':iff~'WU1J1Jff1Jtffl~U1J1J1{}11f1':if11':it':iti'Wl 5 'ti'W m:JJU'U1'Yii)1ol{} . ., . 
~ ?I d ..:::1 Q.l .1!1 'j) 'j) -=!I 'j) ct. d. 0 'GJ 'j) Clio q 'j) 

l'l'H uWWl tlJ'W f11':i t ':i ti'W 'YI'W flt':i ti'W 11~ff':il-!lfl1llJ':i 111f1l'l'W 'ill'Wfi11:JJ ':i t~lJ'YI'Yil~tl ! 'H tf1~f11':i t ':i ti'W ':i 
q u u cu dlll 'U 'U 'U 

'J/ I I I 

~~Hiifl11ll'Hllltl u~~,j'W u 1 i tJi ~t~~ i M'u m1 tJ'W ffl:JJnmhv 1 ~'W fl11llr 111f1ff.:Jvh1 tJ'WlJ 1 i "* 
~ 
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i ,rtn~1h~ 1r~•Jn1i u~1~11~~~1iu ~'!Jtt'lJ'lJfll~fffl'W rl't~1fl1111ff'W i 11t~fl i ,rl! m'l rJ'Wtflflfl1111flmn~ 
~ ~ 

d ,.. ~ 0 fj} QJ d ll) 'j} .a ~ Ql~ J, d fj} 

fl r11 m 'H u ~ ~ r~t l! r.1~" u ff1n 11 tnl ~flu 'H 1 u m ~ r~u t fl "~ 11 fl'l1!) 'lJ ~tv. fl t tl'lJ ~ 1'lJ ~ 111" fllq! e1 

~flffl'iff'Wt'VlrY vh i ,rl!m'lr~u i~nm~'lJ1'Wfl1~ vh i ,rljfl~uuu'YlmJ~m~'lJ";J'Wfll~m~1'Vlr~1rY1'ff~{ 

Q.l d t::! .dl Q,l d ..:::! 

'W'W'V1111q'V11i (2552: 80-81) fftl~1HC1ff11q'V11i'V1Htll~!~ti'WUC1~fl1111fi~'Vl'W 
3J I 'jl I <f 

i'Wtll'Hlr!'Wftt'lJ'lJi!)~m 7 'liu t~fl~ff1~UC1~ff11'JJ'~'tlfl~ff11 iwJ'M11fftll11lHi 1 V.'lJ':h~·Wff11q'Vli 
" .d. 9/~ d. 'j} QIQ.I Q.ld Qld II d, 

'VlH m~ t ~ r~u Wltltl11 n n 11m~ t~ vu itt 'lJ'lJ 1!) 11 n~ 7 'tl u :w fl ~u u u 'H e1 ~t ~ vu ~ ~ n11 tlfl'Wt ~ vu 

ljfl~ u u u 'H i:l~'Vl flfffl'lJ u Cl~fl~tt uu m ~r~'H i:l~ m~ 'V1 ~fffl'lJ trt m 1m ~1'W i '1114 iu 'hiu~mh~ nu 

" " " 'Yl~ihv.~1~nn~~n11m~:wm~ t'lvuftt'lJ'lJi!]~m 7 'liu -.hi ,rl!m'l vu !~fin~1ri'u n11~1v~uw~ 

tl11ftflfldHt ilu ~~ 'lJ'lJ 1ln i ,rl! m'l vu i~,:h~1ui 111nutilu nrl11 }jnu 'lhvm il fl~ ~nuue1~nu • 

db)!J/1 Q.l d 'j),~ ..::to fi'fj} C\C\,::! I 9J I 
11~t'H'W ~fl11fl1~11~fl1~!~ V'Wt 'W 1'lf11l1V1ff1ff~~ ~1V!'Vlfi'Wf111ifl1~~1~G') C11'WU~ 

'li1v'Wro~u 1 fftltlfi1V." fl~U m'l vu i u ~ 1'W 191 HG') hi 1111 ~t ilu ~ 1'W H" ff'11 q 11 f'Vl H n n t1 vu 

fl1111ff1111HI i 'Wfll~flfl1tfi~1~M t 11~fl~l9lfl1'lf11'V1V1ff1ff~{ fi1111~~V.fl i 1l i 'Wtl11 !l (J'W LfiV!'VlfiUfl 

I j/ 3J j} 

n'lJu m'l vu 1911~tlrl11tte1~1911~ ffmufi ~~l! u i um~1~vfli' ~i1H'1~v~~tilfln i ~'lf~n11m ~11m~ t1 vu ~ 
q qJ q cu 

' Q.l ~ 'j}..J. QJ Ql d .d. ..::t. ~ d'.a 
~ 111 tl'lJ fll~ fffl'W t t 'lJ 'lJ ff'lJ! ff1~ 'H 1fl1111 it V.flV.roJ 'W 1 Hel ff11q 'V11i 'Vll~ tl1 ~ t ~ V'W 1'lf11'Vl tJ1 ff1 ff ~ ~ t ~ fl ~ ff1 ~ 

~ I I C\ ,'j}Q.I ..::! d.et. , 'j} 'j} 'j} 3/'j/ 'j}G.I 

flfl'lf1tlff~tff~11 'H'W tlt~ V'W11flff~ ~ 'W tll~fi'W 'H1fl1111~ UCl~fi'WV.'lJ fl1111~fl1ti~'W HH H tltl11 
~ ~ ~ 

~~ , o' 1 d .J ~ ":'11 .., .,. i ~ I ~"" 
Utluty'H1 'Wfftn'Wtll~tu~1~'1 'Vlu~~ff'lJ~1V~'Wtfl~ Htl'Vltl1:l~m~'lJ1'Wfll~fl~ 'W~1'W~1~'1 i11tlfl1~ 

'fh~1'W fld1~ti!'W ~~'lJ'lJ Uel~ff ~tff~11 i ,r}jfllmelm'!J~V'W!l V'W ~l111tl'W ~ ~'H 11~!~ fl'W lh i ,r ~!l tJ'W!flfl .. ~ 

I I 'jl 'JI 

i d .d. 'j} ll) I C\ ~ I d fj} 9J i _a 11) gJ I ~ 
fl1111ff'W 11'V111~t~V'Wt t11ttlflfl1111t'lJfl'H'W1V ff1111~tmV'WiUC1~t'tl1 11t'Wfl'Hl ~~~1V'ti'W 



' ""' 1J'tl't1 3 

" ., . 
fll'l~~'i.llf·HHYlJ q'Vl n'Vll'lfll'l 11 tl'i.l'llt>'l ir ni1 tl'i.loJf'i.!th ~flllffrnniJ-¥i 6 hwm1 1'1 tl'i.l f 

., ., .J 
u tJlJ fflJ! ffl~ ¢11tl"'f~n1lm 'llJ 'VI~ fft>tJffn ~~~~ffllir~'ll t>'l ffn l u rri' 'Iii 91'1 H'1~t1 1 ¢i'fllt iJ u m11 ~ t1 . ~ ., ., 

"" ""d 
~llJ'IJ'i.l~tl'i.l~'l'i.l 

(1) !!1J1J!!H'i.lfl111~tl 

(2) th~"'flmtm~nrill1'11t1Vl'l • 

0 "" 'JI 
(5) fll'l~l!'i.l'i.lfll'l'l11J'l11J'Iltl\J~ 

>J >I~ .J I d 

nn1~tlfli' 'liittJ'i.l fll'l 1~ tlfl'I'Vl~~tl'l (Quasi-Experimental Research) u lJlJfl~ lltmn 
., 

'Vl~fft11Jfltl'i.lt'1t1'W!!~~l1€l'lt'1tl'i.l (One-Group Pretest-Posttest Design) i~tlij~tJUlJlJ~'Iii 

X 

_a ~ ' d 

tlJtl 0 1 fltl fll'l'Vl~fftllJfltl'i.lt'ltl'i.l (Pretest) 

~ "" d 
0 2 fltl fll'l'Vl~fftllJ'H~'It'ltl'i.l (Posttest) 
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' '11 'JI '1J ' 
I .I ""'l3/'l ""<V <V "" ~ <V "" <V .I dl '::'I"" 'i "" 3.2.1 nqlliJ'l~'lf1fn'Yl 'If 'Ufll'l111tl'fiH'U !'U'U'Ufl!HI'U'lf'UIJ'l~fJllffflflliJ'Yl 6 !Hm.t'U 

~1'W'Vi1!ihn (fllty1l'W1~11tl'lln) 11'-:Jtr!~~mn~~ fll'fl!~t~'W~ 1 tlnni1mn 2553 ~1'W1'W 18 'fi'W 

fl~'lwlh-:Jtm.t 11-12 TI !nm:rm~tt'W'lf1t~ 9 'fi'W irm~vm'lru-:J 9 'fi'W 
~ q u 

1 " 'j/ 'J} 1 

3.2.2 milll911fl~1-:Jn'l ~'l 'U nn111v'fli' -:Ju! n'U 11m~ vwi'U 11'l~t~lli1mntl fi 6 h -:J!~ t~'U q 

~1'W'Vi1tfftJ1 (fllty1l'W1¥Jl1ti'lln) 11'·n·r1~~flmg~ fll'fl!~tJ'W~ 1 1Jnui1mn 2553 ~1'W1'W 18 'fi'W 

fl~'l'U-~1-:Jfl1~ 11-12 TI !n'Utrm~t~'U'lf1v 9 'fi'U trm~v'Wmy-:J 9 'fi'U ~-:Ji~111flfll'i~wt1J1Jt111~11-:J 

Q.l .t:1 31 4 'j} ~ 

3.3.1.2 u P-1 'U fl1 'j 11 ~ fl1 'j! 'j tJ 'U 'j u 1J 1J ff 1J! ff 1 ~ ~ 1 tJ ')j' ~ fl11 fl 'j 'j lJ 'VI~ ff fl1J ff 1 'j 
~ q 

" . 
tm~fflllJ~'IIfl-:Jff1'i -ffmi'1Jirm~vwi1'UtJ'i~tlllffmntwi 6 ~1'W1'W 6 UP-~'W 

3.3.2 !'fl~fl-:Jjjfl~'l~'l'Wm'l!~1J'i11J'l1ll.u'flllm~-:J'fiWfll'VH!tl~!;-:JtJ7mw i1191-:Jif 
~ q 

Q.l Q.l 4 .ct. I e=l QJ t::l 

3 .3 .2 .1 H 1J 1J 'Yl ~ ff fl1J 1 ~ P-1 tl ff lJ q 'Yl1i 'Yl H fl U ! 'l tJ 'U fl fl 'U ! 'l tl 'U U tl ~ 'H tl-:J ! 'l tJ 'U 

i'U'i1tJ1'lf11'YltJ1f11ff1l{ !~fl-:Jffl1Htl~fflllJ~'Ufl-:Jffl1 

3.3.2.2 U1J1J'Yl~fffl1J~fltJi'WU~tl~'l!~fl1lfn'llJ 

3.3.2.3 U1J1JNm1~ml-:J!~t~'W'l'Wu~tl~'l!~n1lm'ill 
Q,l .di 0 .::::. 

3.3.2.4 u 1J1J1J'U 'YlflP-Itlfll'i'Yllfl1lfl'illJ 

3.3.2.5 H1J1Jfffl1Jtllll'fl11ll.Wnw 'l1l'llfl-:Jirm~ tJ'W ~fl11~fll'i!~tJ'W fu1J1Jii'mm~ 
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31~ cv 0 ~ j) .c! 31 e:9. 9) ~ 

!l-1111 tl~ 1! 'U 'U fl1'j 'ff'j 1 'lfll 'j! 'j ti'U 'j U llll 'ffll! 'ff1~~1tl'lf~fl11 m 'j :t.J 'VI~ ~Hill 'ffn U n ~ 
"' "' . 

" " ff1J1!~'lJfl~ff11 ~,lJ~l~lJ;ru~flu ~~u 

Ut'l~ff:t.JiJ~'IJ~·HYl'j 111fl\9ln1 ~tJUtJlJfll'j !'1 ti'U fl1'j'ff~'UU1Jllffll!'ff1~'111fl11:t.Jf (Inquiry Cycle '11~ ~ 
' ' ~ QJ ~ QJ .d d 3} 3/.c! s'l 0 Q.l 

SEs) !VI~'Vl\PJJ'U1fl11:t.Jfl~'j~~ll~\l ('ff'ff1'YI., 2546 : 218) fl1'j!'jtJ'Ufl1'j'ff~'U'YI!'U'U~!'jtJ'U!U'U'ff1flty : 

uu1ii~11iun~mfluflm'j'ff~u ('fl:t.Jliun t~'lf~fl11191', 2544: 56) un~!~fl'ff1'j\11'W1~t~ (i'YimuTiu-fi • 
" ' tJ'Yim1:t.J'I1'W1~t~11'j'ffn~'flll'~) 'j1:t.Jn'l'llmhuu~t11111nm11n~l1tJjmn 

.& Q.l .& • d 'j}~ f/QJ 1 """" 
3.4.1.2 f1flll1'11 nfl'ff~'j 'fffll'Uf1flll1 fln:t.Jff1'j~fl1'jl'W'U 'j1'YJr.J1fflff~'j H'l:t.J u 'Yiff'U "' . "' 

.d 3}~ ., d 'j}~ d j} ~ ~ 
fll'j !'j ti'U ~1'Yir.J1 f11'ff~ 'j 'ffl'i ~ fll'i! 'j r.J'U ~VI'U !1'U 'ffl'j~ fll'j !'i ti'U ~ !VI:t.J!~ :t.J :t.J1~'j! 1'U fll'j 

" ' ' d 'j} I Q.l d d 3/d Q.l 0 .-=:. .et. I .c! 9) Q.l 

!'j ti'U ~ 'lf1\l'lf'U'YI 2 Ht'Jfll'j !'j ti'U~ 'Yifl1~'111\l fl1~1ilJ1tJ'j 1tl1'lf1 Ut'I~'VI 'U 1tlfl1'j !'j ti'U ~ "1fl'l1 t'lfl\lm 

'fffll'U ffflll1 ( ~ iJ tJtJ i'tJtJ'j \1) VI. ff .2551 h '1!'1 ti'U ll'1'U'Yi1!fft11 (flltll 11'U 1~1lfJ:t.Jfl) ~'I 'VIl~ r ~tl!g~ . .. . 
" " Q.l .dl Ql ~ 

m:t.J'I1nfl'ff~'jfll'jfffllll'll'UVI'U111'U Vl.ff. 2544 "' ~ 

.& ~ o' d ~ d 0 9) .c! 3} ~ 
3.4.1.3 fffllll 1tm1~'11 'j1tlt'l~!~ti~!'U~'I11'YI11~'U1:t.J1'ff'j 1\lfll'j! 'j ti'U~Ullll'ffll!'ff1~ 

o "" d 'JI .1 'L 1 'I 'JI "'d. I""~ 'JI d o 
3.4.1.6 u 1'lf~ n11 fl'j 'j :t.J 'VI 'ff'j H 'll u nJ l 11~111n ti'YIIJ 'j n111 u n ~ H! 'lftl1'lf1 ru 111 u 1'U . .. .. 

3 'Yi1'U l11fll'j ~'j 111 'ff~llfl11:t.J!'I1 :t.J1~ 'ff:t.J'IJ~\I'jtJU llll i~tt.tt1 1 tJ fllll1~ t '* fl11:t.J!'I1 :t.Jl~'ff:t.J'IJ~\1 .. 
fi 11fl'j'j:t.J Ut'l~~~tJ'j~fl~lJfll'j 'ff~'U !~~~ 11~11i'll11H'lf~fl11fl'j'j t ,r 'ff:t.JlJ'jWt'I~'U . . "' 

3.4.1. 1 fll'j'YJ~n~'~ t'*t~~'l1111'j~ii'Yifi m'l"''ll~'~'J!~fi1lm'j:t.J i~uu 11 11'YI~n~'~ t '*nll 

ir m1 ti'U nri:t.J ~ 1:.Jt 'limi:t.JI91'1miH ~1'U 1'U 10 fl 'U uA' 1t'Y~llm:t.Jtlru'111Un~~~ll n'l"'i ~'l'll~'l'lf~ 
q q u q 

' " 
fll'j !'1 ti'U f 111fllJ m1 ti'U 'i1! ~ 'U fl~:t.J 'VI~ t'l ~\I Vlll ~ ~ll fl'l"' ~~'ll?i 1'1'1 n'l~ 1'U ir m1 ti'U u t'l ~ ~ 1'U <J.f~ 

fll'j!'1t~uf uA'1l11m'jtJi'tJtJHufi1'1l .. . 



.J 
'lfVI'fl 
~ 

1. ffffl'i 'l 'W ~1191 

iJ~~~T!J'W 

2. ffl'i 'l 'W fftll'U ~ 
<l 

'\Jtl-:IU'IJ-:1 'Utl-:1!'1-Hld 
r:>J 

!nl~Uf1ff 

3. m~!tl~vuutl~-:~m-:~ 

mmnw 

4. f11~!iJ~tJ'WUiJ~-:I'YI1-:1 
,. 

!fl11 

5. f1'HOH'Uff 

0 

'll1U1Ufll'U 

2 

2 

2 

2 

3 

2 

25 

- tl~l!~nu~ 1 ff1111~'V1Hf11tlfll~'lltl-:lffl~ 
1u~11911l~~~T!Ju 

- tl~l!~nn~ 4 ~~'lltJ-:~m~!f1~1l~fi1vn~11-h~~~1j 
tium~ 1eJ 1~~fl~u1n 

- tl~l!~nn~ 5 m~'Vl~fftl'UWJ11l!tl'Wfn~ !'Uff 

'lltl-:lffl'i 1 u ;11911l1 ~~1iu ~1tJm~~l£Jill9liJ ff 

tl~l!~nn~ 6 nn'Vl~fftl'Ufl11mtlun'i~ !'Uff 

'lltl~ ffn 1 'W ~11911l~~ ~1iu ~1viju ~!fl!\91 v1111n 

1i~~1l'll'l~ 
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" " 3/~QJ 9) Q.l c:! 'j) QJ' Q.l .c! 

~1'iltl'i:l'.iHU~'Wf11'.i'il~flTH'W'W'.i~1lJ'ti'W~tl'W ~'J'W ... ... 
'j) Ql ..:::::! .<!!( 'j} .dt Q.l.o=::::::t. 

3.4.2.1 'i:l'.iHU~'W fll'.i 'il~fll'.i t '.i ti'WU 1J1J'i:l1H 'i:l1~ '111fl11ll '.i t '.i tl'J 'i:ll'HH'I~ 'i:llJtJ~ ... 

Q.l .<::::.\ 4 'j) ~c:! ~ 9) 

3.4.2.2 "'flEJ w~ 'tl t1 <1 n 'il m '.i lJ m '.it '.i ti'W m '.i 'i:ltl 'W ~ 1tl11i m '.i l:ltJ t 'i:l1 ~ 111 fl11ll ~ 

ttti<JtltlfltrJ'W 5 ~'W ~<Jluu\Ol('I~~'Wfl'.iU('I~Ufltlti'W 'il~ij1J'I'l1J1'1'l~U~fl\OlHtl'Wtltlfl t tJ ~<JU'i:l~<Jl 'W 

d 
~1'.11'1'1'1 3.2 

... 

o OJ ""~llJ-1'1~ .,.,;_I& ~d "' 
3.4.2.3 'W1U~'Wf11'.i'il~f11'.it'.iti'W'.i nJ t'l1fll'il1'.itl'l'lu'.if1EJ1 U('l~~!'lW1'lfli1Jl'Hl11W1 ... ... " 
" j) 4 Q.l ~ .e! 'j} t ' 

m1ll\Jfl~tl<J'tltl<Jt u tl'l11 u "'~ m~ tJ1'W m'.i 'il~ fl'ilfl'.i '.i lJ m'.i t '.i ti'W fll'.i 'i:ltl'W ~"' tl~ 'il'W 'tl tllJ m·• '.i o .J m -1 '1 

tftmhll1t1i'tJtJ~ <Ju~l t~nmnh I 1J1 sNIOltJ I tJ 

1. ,J'ul:l~1'1 - mn1'11'W~'i:ltn'Wf11'.iW'I1ltli91'<Jihu'l11 '11ltl 
... u 

fl11ll'i:l'W l'il 'th~tl~trl'Wi1ty'l11ll1U'i:l~<J tfttlm~~'W hf 
d Q.l ~d ~ 

tfltl1f11J'i:lti1'Wf11'.iW'I'ltlJ'W 

(Engagement) uni1 ti'Wtfl~fl11ll'i:l'Jfftl u€l'1l sNihmmh i1W'I11 tfttl hfl~tJ'.i~t~'Wi1W'I11 
u u 

"'-1 .;. 'I ~OJ "" -1 Q 
fll'.i tlflu'.i 1tlt't1tl t '11'W m '.i ti'W '.i ~tJ u'.i ~t~ 'W • 

. 
4 'j) Q.l d 0 liJ-.1 ' 

'11'.itl'tltl'i:l'J'i:ltl'l'l'il~'W1tu~f11'.i 

ffl'.i1'iJU('I~fl''W 111\0ltJ t tJ 
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(Explanation) 
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:::"f 'j 1j}Q.I d 9) d Ql d. I I I Q.l 'J) 

- fl'HlJ~ ~~fllff 11'Uflt'Hl'U'i11J'i1lJ'Ufl:I.Hl'Yl - 'Uflt'ifl'UU~(l~fH'llJ'i1lJfl'Ufl'U111 "' "' . 
.d 3) 'J) ~ 'j} ~ 'J) 3} d d 9) Q.l 

!flfl1'1J~.:J~1flfll'iff1Jfl'U111flt~flff1HI'i~111fl fl 'U 111 'IJ ~ lJ ('! 'Yl ~ fl fl1 'IJ ~ .:1 flU 
"' 

" . 31 1 'j) Q,l d cv ~ Q.l ~..:::! 1 0 "' 

- fl'i~I>J'U 11'Uflt'ifl'U~NfflJlJ\9lj1'U 'i~'l.J\9l1 ~ff'U~11ifll'i 'Ufll'i\91~1JflltlllJ'Yl 

mh~~~fl1nmh~~~u1Jwm ~~mh !urinn ff.:Jfffl .. "' 
\9W1JflltnlJ~ff .:Jfffl ~~ - Uflt1 fl'U~.:JfflJlJ~ j 1'U!l(l~'i~'l.J~1 

" . 31 1 'j} Q,l d ... 1 'j} Q.l 0 d. 
- fl'i~\>J'U 11'Um'ifl'U~~flU1J1Jfll'i'Yl~(l~.:J UIJ'i ~'i~lJ'Yl.:lfl111'U\9l!!l.l1'YlH 'Yl 

111~u~n11im'iYl~11u'li'~ff.:Jfffl~.:Jmh11~fl ~ il u I u ~~ ffnd'u fl' u li uh \91 ~ u 
" . 

fl1,fl~fliuu~ 1 umt1Hium'1eJu 111ff1lJl'itnh 

~~ 

- ~U('IU(l~'e)1'U1flfl11lJff~~1fl 1 'U'i~111H~ 

.11!1 Cl o'fJ) Q.l ~ 9J 
'Yl~mN 11 'i ~fll'i'Yi~1l'U'IJ~ff .:Jffti'U'U lJlff'iH 

f'h~nmeJE .:~~~flu iJty111111~'li'~tY .:~ ff'fl 
- tll~ 1~mff1M'um'1eJu !~tl1tffu~'li'~lJ"' 

"' . " 
U('l~fllt'ln1Jlflnff~H;j'UlJ11'W~UU1JU\9iH "l 

" . 
~<Mu m'itl1~ffu~'I1U'1iu ~Vl~ hrtrm'1fluncilJ • 
J. \1) 'j) I C:. d 0 \1)_1 I 

el'U t~'i1lJUff~.:Jfl11lJfl~!'11'U U(l~'U1 ~lJ~ 

'li't1ff~ui11Jnu 

'11~.:~ 1Jty111u"'~"' .:~ ijo tl ijtr~~ ~~ 
d 'j) 

!fl1J'i11J'i1lJ'IJOlW .. 

'Yl~(lij.:) 

- u\9i(l~fltllJtJ1tff'U t'l~(lfll'i'Yl~"'t'I.:J • . 
0 ~ I d i) 

u"' ~ fl1 ij 1i 1J 1 ti'IJ ~.:) fl"' lJ 'Yl ff'i 1.:1 . 
" . . ~ 1 'j/ dt I e:9; ll) fj)QJ 

'IJ'UlJl '11~'Yiel'Ufl':)lJel'U A~'i1J'Yl'i11J 

i1lJll'U 

- um'1eJui1lJnut'lfiu'i1eJ'li'ijlJ(l 
"' 
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' <:1 "'"''1~ c:! 3) ~ 'j/1 
\1111Hfl 3.2 'IJ'YI1Jl'YI'Ufl~'fl'Ht~~'WfU'HJ'W 'W fl'ilm1llf11'H'HJ'W1 U'IJ'Uff'Utff1~'111'fl11ll1 (~fl) 

'J) 

'fl11m 
"' 

(Elaboration) 

(Evaluation) 

.. "' "' 

..., <:1 

'I.Jfi'Ulfll.lflt1£1U 

Q,l c:! 'j} 0 ~ 

- 'WfltHI'Wff1H'fllfl1i'IJHJ 

d Q.l ,J 

tfltl1fl'Ufffll'Wfl1HU'illfl 

' 'J) = = 
til 'II flll ~ t 'YUH~ lJ 'ill fl fl11 

"' 
dt 'j} 0 ~ d 

'YI~~fl~tl1fl ff11~'fll fl1i 1J1 ti'YI 

... "' "' - 'Wflt'itllH'WlHltl~l'WH~f111 

.Yhn'ilm1ll 

- 'fl~~n'il11tl~l'W H~nu-.h~l'W tl~flfl11 - u m1 ou't11u 'IJ'IJ1Jmr ~u~~ 

'YI~~fl~trl 'W 1 ltlfl~ll U'!J'IJ'YI~ fffl'IJ 

-1 = "' 'J) dll) 'J) 
- 'fl1IJ1:::tll'WH~f111!1ti'W1'illfl'fl~UlJlJ'YI t~ .. .. 

d ' v v .Q .c::1 a ~ 

3.4.3 U'I.J'I.Jflflil'O'I.J1f!NtUJ1Jt}flfi'YIHfl11A1£1U A10~il'11Utl:::il'1J'I.J\>I'IJO~il'11 
~ ' 'j)~Q.I 'j} Q.l Q.l ~ .c:! 4 Q.l~ 

f;! 1 'il tlff11 ~ tt 'IJ'IJ 'YI~ fffl 'IJ1~ H~ ffll f) 'YI1i 'Yil~ fl11 t 1 ti'W t 1 fl ~ ff11 tt ~ ~ ffll'IJ ~'II fl~ ff11 ., ., 
1~vihiu~fl'W~~ij 

Ql Q.l d c:!~~ o' 
1~ H~ ffll q 'Yin 'Yil·m 11 t 1 vu 1'1111'Yitllfflff~ 1 

= o>.l o' "' 'J) 0 0 'J) 

3.4.3.2 1tml~tlt'Wfltll ~~111~ ff~'flflU 11 uu ~ u~~flltl u ~ 'ill'W 1u 'llflfffl'IJ '1 u 



{1'{1'1-:i 'l 'U;l\9lthd11'U 

{Yn'lt.~ffm'W~'Ilo·m~~ 'IIO~!'H(;l1 U(;l~tulff 

fl1 'i I tJ ~ tl 'U U tJ (;! ~ 'Yil ~ fl1 tlfl WI 

fl1 'i I tJ~ ti'U U tJ (;! ~ 'Yil~ If! ij 

!J d 
'Utl'YI 

1-3 

4-6 

7-11 

12-15 

16-20 

3 

3 

5 

4 

5 

'i1~ 20 

fl. fll'il'l.J~ti'Ufftll'U~ 'II. fll'ilflflffl'i(;l~(;lltl 

fl. fll'il'l.J~ti'UU'l.J(;J~'Yil~lflii ~. m·:ntJ~mmtJ(;l~'Yil~flltlflll'l 
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'JI Ql Q.J 4 d ~ ~ 
3.4.3.3 ff'j H!! 1J 1J VI fl ff tllJ 1 fl ~ (;! ff~ t) 'YI1i 11 H flU I 'i ti'U!! 1J 1J! (;! tl fl \91 tllJ 'lf'U fl 

4 ~11ilon ~l'U1'U 40 ~o ~1'11i'mh1'11'Yiflr!B~'l~ ~~~1flfli'11'm~o~1'U1'W 20 ~tl \9l1~~fi1'11'Wfl11'lt.~ 

., - I " "' ~ 'l 'I ~ "d- I& ~ d "' "' a' 
fllJ~flu'i~ff ~flfll'il'iti'Wi tfltl mm 'ill'i ti'Yiu'iflt:J1U(;l~fjl'l1V1'lf1tyl'l'ill'iW 1fl11~m m~ff~ mnw cyr ., 

'l 
~ ... "' 

fll'i 'Hfi~U'U'Ufl~'U 

i'l1'fi~!!'U'U + 1 

i'i1'fi~U'U'U 0 

i'i1'fi~U'U'U -1 

. ., 
11imnJ 'l 'il-h~offtltJir'W iifl11~ffoflfl~o~ntJ'ilfl'l11~ ff ~r1 • 
1rlo 1~ml'1 'il-h~tlffomTt.~ iifl11~ffBflfl~o~ntJ'ilfl'l11 ~ff ~r1 • 
1rlou ui 'il'h~OfftllJtT'U 1~iifl11~fftlflfi~~N nlJ'ilf!'l.J'i~ ff ~rl • 

~"" ., o d _I ., _I ~liJ ~ liJ - I 'l ~ "' ., "' 
3.4.3.4 fj1'ilti'U1!!1J1J'Yiflfftl1J'Yiu'i1Ju~~~~fl t'll!!rl1 tu'Yiflrltl~ 'l1fl1J'Ufl!'iti'U 

j/ - r r 1 

'i ~ ~ 1J oM'U tJ 'i ~ t1 ~ ffflt:J 11J l1 6 h ~ 1'1 ti'U u l'U Yi 1(;11f111'11VI til l1 If! m1 ti'U 11o~ ~~mil 1~ 111 ~ 1 

~l'U 1'W 20 flu l~tl'111fll~'l1ilfl11~tl1fl!lrl~~'l1thh'W 1'il~1H'W mtltJ 'i ltl~tl ur~~ri1fl11~1 ~mit.~ 

Lf!tl'l~ltJ'iUflUJ SPSS i'Ufl1'illfl11~..r~r~ 

3.4.3.5 ~ 'ill'iW lflfllilon~ offotJ '1 '11'1 ~\91111 ~l'U 1'U ~nl'H'U f! 1 1'1 'WI!~ (;I~ 'ilfl tJ 'i ~ff ~ r1 • 
d fJ} ~ 9) ..J d I Q.l d I I I Q.l d 0 0 I 

fll'il'iti'U'i 'i11J'YI~'111Jfl 20 '110 9f~1Jfllf!'J1'Ufi111Jtl1fltltl'i~'l111~ 0.45-0.75 fllfl'lf'Utll'Ul'il'ill!!'Ufltltl 
~ ~ ~ 

1~wh~ o.3o- 0.10 ur~~iirilfl111ll~o~tJ o.s6 ~mi'111h 1tJ'l~ntJirm'1t~t.~n~1l~1mh~~tl 1tJ • 
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" " ~1<0't~1~\•1wihJm':i~hm1JmHI1Jmllfi11:1J~·rrw 1~ hwihlu\9lm.J ~.:Ju 
"' 

3.4.4.1 fffl1:l1Wflffl':i~t~f.J101Jfll':i~fl.:JU1J1J~fl1J(ll:IJf111:1J~.:JVW i ~ 1 'Wfll':i t'1ti'W 

4.51-5.00 

3.51-4.50 

2.51-3.50 

1.51-2.50 

1.00- 1.50 

'H:IJlr.Jii.:J ijfi11:1J~~vw 1~ 1u':i~~1J:IJ1fl 

'H:IJlr.Jii~ ijfi11:1J~.:Jvw i ~ i 'W':i~imhumn.:J 
'Hmt~ii.:J nfl11:1J~~'V'Ifl1~ 'lu':i~~mrflf.J 

'Hmt~ii.:J nfl11:1J~.:J'Vifl i 'il 1 u':i~~mrflf.J~~\91 

1 !JI I 

o <!! 'I "" 'J/ <!! 1IJ .I 'I 'J/ "'"".I <!I 
3.4.4.3 'W1U1J1J~fl1Jfi1:1Jfl11:1J'Vi~'Vifl t~'Ylff':iH'U'I.J &U t'Hfl1~1':if.J'Ylu':iflli1Urt~ 

. " j/d G) 9) I ~ .<::!1 lj} 0 

fj!'ll'tl1'll'lty\9l':i1~~fl1Jfllll1 fl11:1Jfl':ifl1Jfl'Jll t'I.J\911'1.J\91H "1 Urt~fl11:1J\91Ht'li'.:Jt'I.Jfl'l11 Urt1'1.Jl:IJ1 

ui'11u1 ~uti'1 'U\911ll.,Yflmu flU u~ 

.1!::\Q.I ~ef~Q.Ilflilo ~ d 3J 91 ~ Q.lef h.1 fll':i1~f.lfiH'I..! m~tl t \91\911t'I.J u m':i tfl1J':i 11J':i1:1J'Uflllrt\911tl\9l'l..!tfi.:J \911:1J'U'I..!\9lfl'l..! \91-:J'I..! 
"' "' 

3.5.1 UU.:Jum'1ti'I.Jflflflt~'I.Jflci:IJtifltl nci:IJrt~ 3-4 fl'I.J 1\9ltlflrt~fl'I.J~ijfl11:1J~1:1Jl':itl~.:J . . "' 
Ul'I.J flrtl.:J Urt~~1~1fl~rtff:IJ(j'Yli'Yll.:Jfll'jt'1ti'I.J1'li'11'Yltlli'Y1~\9ll fllflt1 ti'I.J ~~hum 1\91 mr m1 f.J'I.J~fl.:J 
l'hn~m':ill'i1llfl1Jt'i4flu 1um1:1Jt~:IJ\9lrtfl\9l':i~tl~nm 1 u m':i1<0't~ • 

0 'J/ 'I 'J/ "" 
'ill'I.J1'1.J 20 'Ufl t'll't1rt1 30 'Wl'Yl 



31 

11 ~'It~ vu ~nnu 5 ~v u-a~tivu ~1l~ttm~ vu 1 'W'J111fl1lm ':i:JJtl11 hJ hf'ir m~ vu 1htt1J1J'YIWtYV1J ., ' ~ ~ ~ 
O'fJ'W~fJ'W.V'I'J11101lO':i':i:JJ'W'W~ 

' jl 'j} 'j} 'j} 

3.5.5 tijvifmY11m':it~tJ'W~VJ'I 6 'Jf11fl1lm':i:JJ ':i1:JJVJ'Iifu 13 m1Ju~1 ~11lv1Mirm~vm11 
q IU q IU 

~11lml1~V:JJ-a~tn1J':i 11J':i 1:JJ 1l1mfl~V'Iij o~ 1 ~1 u m ':i11l vm1tfl':i1~M ~ o:JJ-a 'Yl1'1 fffl ~ 
~ ~ ~ 

" i11v\911t'uum':i1tfl':i1~li'~m.J-a ~'~u 

3 .6.1 1tfl':i1~M fl~u um,mff':JJq'Yli'Yil'lm':i t~ vu ~ i ~ 111n m':i ff01J tivu t~ vutm~ 11 ~'It~ vu 

i11v1 ~ffi1~fi1fitt1J1JO~:JJ~10V1'1 hiflff':i~~Ofl'W (Dependent samples t-test) ~'ltllunn1tm1~M 
fj/ ~ I I d C.1 4 d 

• Vl.J -arrW'Yl11 ffv 1J m1:JJ u~ n~ 1'1 • O'lfllt t1 -a w:,m ff:JJ q 'Yin 'Yl1'1 m ':it ':i vu 
~ ,J ... 1 ..:::::::.. ..:::::t. .ct fj} .t:!t 31 ~ 

3.6.2 1tm 1~'11'111IJ':i~ffll1i mv. E1/E2 •o'lm':i t':i vu ltt 1J1J ff1Jt ff1~111fJ'J11101ln':i ':i :JJ 

' 
'Y111ff'fJ1Jffl':i U-a~ff:JJ'tJ'~.'fJ'Iff1':i m:JJtnW cn:JJ1~':i!1'W 80/80 i 11 fJ'I11fi1~ VfJ-a~• O'lfi1m ntJfl~U 'W'W 

~ " .c9 G) Q.l .ct ' Ql .cl 'jJ ~ 
3.6.3 1 t fl ':i 1 ~ 11 fl11 :JJ v. 'I v. o t 11• v 'I u m ':i tJ u ~on u 1111 nut ':i tJ u ':i u 1J 1J ff 1J t ff 1 ~ 

~ 

~1fJ'Jf11fl 11m ':i :JJ 'Yl11 ffV1J ff1m-a~ ff:JJ'iJ'~•v'l ff1':i i 11 fJ'Hl fi 1m~ fJ (Mean) u-a~fi 1t d tJ'It 1J'W m~ ':i ;r 1'W . ~ 

(SD) 



' "" 1J'YI'YI 4 

'j} 'j} I tf I 

fll'J 1~£Jfli' ~ iHl1~Q1h~n ~fl'rrlufriPli'W 1r-m ffllt]l'li m~ fll'J~~ rJ'W ~Hl~fl11llri~l"lu i rolifl 
" . 

~U<Jf~fl'Oflnlll'l~ffU'iJff1'JU~~fflJ'iJ~'lJU~ffn 'lJU~Uflt~£J'W~'W1.h~t'llJffmniJfi6t~£Ji~nJmJ1J . ~ 

" fll'JffU'WU1J1Jff1J~ff1~ (Inquiry cycle) H~fll'j 1~fi'J1~M,rmJ~~m~uihh1£JH~Uff~~~~~u 1 tJu 

~ . 
(2) H~fflltjl'ln'Yil~fll'j i1 (J'W ntl'U !1 ti'U U~~ ml~~l ti'W~l U~ ff1'J U~~ fflJ'iJ~'lJ U~ ff1'J 

(3) 1h ~ ffl'l i flll"l 'll o ~ <Jf~ n 11m 'j lJ 'VI~ ff u 1J ff1'J u~ ~ ffll 11~ 'lJ u~ ff1 'J • 

. . 
• d o ~ <V ~ d fJ) 3).-::::..a.~ ll) 31 fJ) ... lev .... 1 t:9 ..:!:1 o cv 

fltl'W 'VI '0~ ~ 1 ~ 'W 'W fll'J '0 ~fl '0 m 'J llfll'J ~ 'J rJ'W ~ ~1 'O(J t ~ ff'j 1~!!~~ u'J 1J u ~ ~~ fl'j tl ~ll Uff1'11 HJ 

" " flHi~rJi'Wflf~u 1J'J~flU1J~1(J ~~fl1Jfl'j'JlJl'l~fftl1Jffl'JU~~fflJ'iJ~'lJU~ff1'J t~t11~~1JU1J1Jfll'Jfftl'W 
ol!!t Ql d 'j} Q.l Q.l d d 

U1J1Jff1J~ ff1~ UH'W flU 'O~fll'j ~'j ti'W ~ U 1J1Jl'l~fftl1J1~ H~fflltjl'11i l'lHfll'J !'J ti'W U~ ~U 1J1J fftl1Jf:llll 

fl11llri ~l"l u 1 ro 'lltl ~'I! m~ ti'W ~ U'Jt~fl'Om 'J lll'l~ fft!1Jff1'J u~~ ffll'l1~'ll u~ ff1 'J 1 ~ t1 i ~~ tJu 1J 1J fll'J no u 
<!I 

U1J1Jff1J~ff1~ 

... ....... 
4.1.1 't;(~fl'ilfl'i'UJ'fl~ti'O'Utfl'jUtl~tl'il'lJVI'UO~tfl'j 

a1~t~1 ~~1~iJu fll'jff~1~<Jf~nrom'Jlll'l~ffo1Jff1'j u~~nll'l1~'ll u~ ff1'j ~1u 1u 6 <Jf~ 
~ . . 

~ o llJ.I'l 'J/ o'd.l& ~d .I 'i .;_ llJ.I 
u~1'W1 t u t '11 mro n tll'lu'Jfl£11U~~~~<Jf£J1<Jf1ty~n'Offfl1Jfl11lltl1 lll~ffll'lltl~~ uu 1J1J &~tll'11 m 

d1 'J} ~ ~ ... I d' Q.l .... I ~ 
fll£11l'l <Jf fl11ll m lll~ ffll'lltl~ fl '0 fl'j 'J lJ fffl u 'J ~ fl fl1J fll'J fffl'W ~flW CVI fll'j 1~ Hm!l:'l ~ u 'J ~ ~ll 'W H~ 

H~fll'j~'j 1'0fffl1J'VI1J,rtl1Jfl'VI~ fl~~Hil') U~~ 1~\J f11\J ~ ~uni 'lJ~~fl'O m l lJ 1 li'flfl11lltl1 lll~ fflln1J 

" . 
'I! m'l t~u tJi'mwol'l 1 i l1'flm11Jm m~fflln1Jnmlii ~fffl£11 u~~~~~n ro flnll~ u~flfl11ll '11 ~ 1fll'l ~ 1 t1 

. " 
u ~ ~ thffu iro n! u m ~ 1J 1'W flU ilm ff1~ '11 1fl11ll ~ rrill n ro fl'J l ll i u u~ ~ ~ <Jf~ i 11' fl 'J 1J ~ 1ll ~ u Ul'i 1 

~ . 
'J1ll~~\Jf1J,rflfl11ll i li'ff1lJUfl~flfl11lll'illltl i~~~~'O'W lllflg~~'W ~~'11 ~~'01fl1Jf1J\J~ ~Uti'Tth 1 tJ 

1l1'mro1l6~111fl£J1~l1'0ffu1J ~~th 1 11'VI~~u~ 1 ~nm!m'lt~u~11i1'lifl~lll9i1ov1~ ~1u1u 16 fi'W 
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" " " '¥11J1JUI11l!nl~~U1Jtl'¥1lU'l'IIU'lvl'l'll'~fl1ltl'J 'ilJ!!r:l~vl'l~l'W \911tJ tl!j ti'W ;'ll'lltll'i ufi'i 'IJ1Ji'm.h 'l\91'lU .. . . 
-"~ 31 31<01 
uty't'ilVIl'Ufj!'nJ'U 

(1) 1 'W oH1'lm tl'IIU'ltll'i l'l1n11m 'ill t! mj ti'W~'l i:Wm1'wwm1ltnll11 ~ uu ff~ 'lfl1lllii~ 1 li u 
Ql o~ 9J~QI&13/~d ,1 1 o .c::t. ~ 3/o Jt o 9) 

!'¥11l~tlr:l11l~'Yilf-l~ f.;!111tl1l'l 'll'11itll'i'll'!!'W~!!'WTYil'l 'Wtll'i~l!'W'Wtl1Jtl'J'jlJ L~t11'll'flltlllJ !'WU'Wl 111 

tJtl!jti'W!fl~!! 'W 1iJ~ !!r:l~!~'W!! 'W Tl'll'l 1 'Wtll'i~l!'W'W fl1ltl'J11J 'W Utl 1lltlcl'~'llJU1J11llltl 1 ,.r,r tl!j ti'W i tJ 

~uu~1-3mn ~1~£.1;-3 1~1 ..rtrmj t~u'Nnnn 1 ~utJmw!'~ll!~ll 1 'WoH1-3nm11-3Ur:l~11tl'-3tilmj ti'W 
~ . 

-"~ 31 "" uty't'ilVIl'U"!VIfl'ilfl'l'UJ 

ul'ir:l~'J!~fl 11nn lJ '¥11Ji1u 1J1J 1Jm1 ~1JH~Utl1tl!!r:l~ci11J~U'W!fl'W i tJ l'l1 1 ,.r,r mj ti'W 

i1-iff1li1Hll'l1 i~ ~1~£.1;-3 tJi'tJtJHu 1J1J Nfl'H~ 1 ..rlifl11lJci11J~U'W!!r:l~fl11lltl1tlt'l~t'l-3 UL'l~ 1 ..r 
~ . . " 

t! tl!j ti'WNtll'l1 h 'YIVn11 r:lltl11 mtl 1 'W ..r U-3!j ti'W llltl~'W 

I 'JI t I 'j/ 

tJ tl!j ti'Wlifi111J! ~1 1 1l!~U-3 fflllJ~'\JU-3 ff11 1 ~tlfl ~ 11~ \91'lrl1\l11Jn !flti'J~U-3 ti1J'lJ11111'W !!L'l ~ 1 ..ru tl!j ti'W 

I Ql~ c/ c/ : I : ..:1 lJ} j} Ql 'fi3J I lJ} 
111Jtl'W1!m1~11U-3fliJ1~tlU1J'IIU-3'Wl1111'W11 "'W11111'WlJU~ t11JH?" !!L'l~ "ff-3!tl\91 t~Utl1-3 t'i?" 

~,H ~'W rl1\lllJ'lJ1! ~1 ~1J'YI !j ti'W ! ~U 1 ..ri~ ~'tiff~ tJ-:hU-3rJtJ'i ~ tlU1J '\JU-3 ~ -3\Pi H'1 ~~j tltli1 ffU 

t! m~vu d11111~ -3~ud'iutJI91'1u~111lltiu 1tfi'J 1~ar ~ -31 ~rl'1'l~liv'lri'tJ'J~nv1ltri t~'l'll''iJ ~~~£.11 ut1~1i 
~ 

~ 1 ~ ~ ~ Q.l d. 0 tA QI.C:. ll) 9) ~ 
'tl-:!rl'lh~fl'tl'l.J1Jlflfl'll11 'W -:J'll''W ~ 1llfl'W 'W'W fl!'H.I'W l'llfll'il'l~lW-:J!'i 'tl-:J'ffll'l.JI'l'Yil-:1 flltlfll'¥1 ( rli t ~ 'tl1i 'l.JltJ 

1 ..ru tl!j ti'W!~1 1 1li1fflJlJ~l'l Htlltlfll'¥1ff1lJ 11\lff 'l!tl\91 i ~ 111tltltl1:1 W~fl1ti'W Vtl) '¥11Ji1tJ mj ti'W 

"h'W 1 11tUff1lJ11 \1 UUtl!! 1J 1J tll'i '1'1 ~ r:l U-3!~ Ufftllll fflllJ~'¥11-3 tlltlfl1'¥1 'II U'l ff11 1 ~ t1'Y11 tll 'J '1'1 ~ ffU1J tl1 'J .. 
" " . 

L'l~L'l1tl'lh ff'l!tl\9ltltl'l:IW~!UVff1'J iY tll'J'lh ivHh tl11111~~~~V~!!L'l~~~11C!Vll!11L'l1 tiivt!mjti'W 

lifl11llt~1 111 1uttv'lfflltJ~'IIu'lffnu~1 ;'l,h 1tJ~n1lm1ll~ 2 

" . ~ Ql.<::t. Ql ,'j) I 9) 0 3/d.\fJ'JI 
ffllJl'JtlV1i1JltlfflJ1J\9l'IIV'lffl'i'YI'l 3 fftn'W~ ~Utl1'l\ltli91V-3 !!L'l~ff1lJ11tl'W1fl11lJ~'YI t~11~fll'¥1tll'J 

~~!jtl'li91'1'1JU'lV'4fllflff11 1 'W ff\ll'W~'IIV'l!!~-3 'IIV'l!11L'l1 !!L'l~!!nffi~ud1'l\ltll'l'V-3 ~ 'l~U1ff'W i1J 
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'H ~ -:j 111f1Yilfl11 f1~ HJ;iv ir m1 £J'IH1'1111 Hl v 1hn £J, ~ 1HJV -:j m "1U"~ un ffff1111 Hll 'H "I~ 

~~~f1El w~ f11~ I 'H" 11~ I 'H" 111f1~ ~ 11 tJ ri~ ff -:j (rl ~Vn1J 1£Jff11lJ~!~111~1111'1l tJ-:j! 'H" 11!"~!1flff .. .. .. 
'jl I I I 

iiff11lJ~f11~ I 'H" 'IJt}-:j!'Jii"111d'nEJ1~~~urhJf:h ~~t'1£J1J!ff11Vfi'IJ\9l"V\9l u"~11~ I 'H"111f1Yiff -:j"-:jril1~1 .. .. 

" " 111n~n1 iJ-:j'H~vm~ I 'H"'IJV-:j'lh\9ln) ~-:jU'\J'IJV-:j!'Jii"1u"~unff~-:j~\9lt~'\J'I.IV~ I 'H" 

ff1Wi1Jfl11f1)'J11~ 3 f11HiJ~£J'\Jfftl1'\J~'IJV-:jffU !~'\Jf1Ut'1£J'1Jft~V-:j 

f11'HtJ~£J'\JU tJ"-:j 'Vl1-:jf11£Jfll'VlU"~f11~ ttJ~ £1'\JUtJ "-:j'Vl1-:j!flli U"~ i '\J fl11fi'l ~ 11~ 4 f1U ttJ~rJ'\JU tJ"-:j 
3) 'j} I I 

'IJtJ-:jffU i]'-:jfftHfl 11fi'l~11U ~t)-:jf11~ i M'irm1 £1'\J Vn1J1£Jf11~ tt1~£J'\J fftll'\J~'IJV-:jff1~ u"~U11 ~r~Yili~" 
' " ' wvm~ ttJ~ £1'\J u tJ"-:j'IJV~ff1~ 'Vl1J11ir m1 £1'\J ff111 n flVn 1Jl£J I ~11 U1ff1111 ~ m tJ~tJ'\J fffl1'\J~ f1" 1£1!~'\J 

Uflfftrtv ~~l1Jfl1111~V'\J (fltl~un1J1£1!~11!~11'H ~-:j111f1l'11fl11fi'l~1111 fil~~'IJO-:j! 'H"1!1.J~£J'\Jfffl1'\J~ 
' " nmm~uunff 1'1 vn11mn~mv) u"~irm'1vuff111UflU1fl1111{t~v111v~m~ tn\911u~m'I.IV-:jU1 

~-:jf1U~ffl~ ff1lll ~ mtJ~ £1'\J ffO 1'\J~ U~1V-:jmtrJ'IJ ff1~ 1~11 l ~11tri'IJ f1U ttJ~V'\JU tJ"-:j'Vl1-:jf11£Jfll'Vl 

ri1'1J f11 'i! tJ~ V'\J U tJ" -:j 'Vl H 1 r1li 'H ~ -:j 111 f1l'11 fl11f1~ ~ 11 U m1 £1'\J Vn 1J 1t.l l ~ 11 f1~ \91 l ~ 1\91 ~ fl" Vl f1 
jl I I 'J/ 

l'11tJ i)fi~ £11 ti1J ~-:j lj U ~ 1l'11 i M'tfl\91 'rl tJ-:j Ufl ff!fl\91 ~'\J ( flt V n 1J 1 £!! fi 111~1111-rl tJ-:j Ufl ffii !fl\91~ '\J ;j VU fl ff 

m{1JV'\J l\9lVVf1 lGJf~ ~-:j!rtVff11ffV-:j'JfU\9ll'11tJi)n~ V1Ui;)'1!fl\9lffl11 'H~ 11~1~'\Jfil~ ttJ~V'IJU'tJM 
d .,/j "" d "" I -~"' -~ d lJt !1/ lJt !1/ 

'Vl1-:j!fl11) GJf-:j'\Jf1!~£J'\Jff1lll~tlVf1\911VV1-:jf11~!1J"V'IJUIJ"~'VlN!fl11 ~\91 (f11Hlf1'1JV~~" ~11 f111!~1 

" "" "'!II 'l !II ... "' "" ~ ~ 
f111fi'l~11'\J \91 tJ-:jf11~ 'H '\J m ~ V'\J V1i1J1Vfl1111!1J'\J m ~H1Jff tm~\91~ 111ffV1J fl 11111 1J '\J m \9l-11Jff'IJV-:j ff1~ 

di !1/i "'"" -~ 0 "" lJt !1/ .,/j "" d i !1/ "" "" I i lJt 1 "" I 'Vl '1f 'IJ'lf1\91IJ~~1111'\J t\91 GJf~'\Jm~vu '1ffi'l~\911EJ"\9111ff~11 '\Jff1~"~"1Vm\9l t~ \9l~fl"mn 'Vl1J11 

' " " 
n ~ ~ fl1 EJ 1 tJ ~ v u 111 n if u1 1 ~ u 1 n u u \9)-:j n q 'Vl n 1 nun~ fl u" ~ ~ 11 n ~ ~ \911 EJ ~ \91 if ff" -:j i u 

' " " 
ff1'i 1 GJf!~£111 l~f'l~ Vf1 l GJf~ 'Vl1J'llfi'l ~fl1El ~\91 if ff~tJ~ V'\J 111f1ffUfl-:jtrJ'\J ffUl!~'\J liq'Vl n 1 rJut 1Jff ~ 1 

' " " m~fl1El~\9liffft~ttJ~v'\J ffU fffl-:j11liq'Vl n 1 rJu f1" H 111f1U '\J U m1 V'\J l'11f1U'Vlfl"V-:j i ~m~ \911El ~\9lifff 
' 'JI , jJ jl jJ 

'Vlf'lffV1Jffu Yii~iu:)}1\9ltJ~~~11'1J ('ll1~11ff1t1'1f U111~'1.1111tilvn 'll1~1~1 1.Ju'l.l11 'll111~'1J11 .. .. 
: "' : ~ 4 1 !II 4 -1 "i !Iii 'IJ1!fi"V '\J1!'1fV11) U"~ff11111tl!'lfV11 V~fl1111~!~V~ffn"~"1Vf1~\9l-!1Jff llliJ~~Vfi\91 '1f '\J .. q 

;1\9ltJ~~ ~11'\J trtvtJ m1 V'\J 'Vl ~11J 11m~fl1EJ ~\9lif ffff1lll~ tl'VlflffV1Jfi'l f'l-!1J ff l ~ uwli.u'v ~ 1fi\9l;ivli 

~1fl1U'Vl~ ~-:jU1~'1f111f11i1l11'1f1~ lllffti\91~1V~1l'11"~"1V 1f'ltJ i ~111f1ri1'1J 'IJV~\91Vf1 ;iv\9lvm)ty~'\J 
" " " u"~flVf1'1f1J1 111nir u i ~m ~ fl1EJ m tJ-:j ~ 11"~ i u ff1~ fftifl 'll1f'lvnfl'ru~uu"~ffn fftif'l'll1f1Vf1'1f1J 1 

q u 

0 lJt_ldi i !II !II ~ ... "' 0 ~ "" "" " '\J 1 tiJ ~-:j 'H U 'H -:j 111f1 '\J '\J '\J fit~ V'\J 'Vl1 fill 'Vl \91" tJ-:j 'Vl\91 ffV1J fl 11111 1J '\J f1 ~ f'l-1 1J ff111 f1V'\J \91 !fl 1\91 V ~ 

'IJtJ-:j ffU ffn\91111f1\91Vf1'1f1J 1U" ~ f'l VfiflT.l.I~'\J 'Vl1J 11 ff1lll~ tl1J Vf1fl1111 1 ~'\J m \9l-!1J ffl ~ 1\91 vl'l1m ~ 
u 
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91 'j} il ' 

'VI fl tHl'IJ tim.h1.1 ~ 'U 11 th ~mn ti<Jf '1111.1 ~ 'IJ 11.1 tll tlfl "~ttl ~ti'U ~m ~ fl1liU'U ~ tfl t~v { mlfl el'wi'W 
~ u 

'J) d' j} 'j} 'JJ 

"1fl~U1 t~ 'U t rJ 'U u~ <J iJq 'Yin t rJ 'U fl ';j ~ 'VI~ ffti'IJ ti'IJ ff1HI ~ rl1 tltJ1 ~ 'U 'IJ 11 U1 ~ t ~ 1 ~ 'IJ -h m ~~ 111 

' " " 
u'U ~tflt~v{ ~vn'lfmttl~ti'U" 1n~ttfi<Jtrl'U ~ll1t~tJ iJq'VIii trl'Ut'!Jff . ' 

QJ QJ ~ .c::t. 4 ~ 

4.1.3 U1J'Url~iHl1J1~Ni:ttfllt'J'fl1iriHfl11l'UJ'I.U':itH a'llllil::::a'li'U91'\18·Uf11 

~1~ tl '1 ~fl1tlJ 'U fll';iff~ 1<JU 'IJ'IJ 'VI~ ffti'IJ if~ Hrl ffl.l \l 'VIiu 'IJ 'IJtii tlfl~ti'IJ 'lflJ ~ 4 ~ 1tii tlfl 

'JI 'JI o Ill_ I 1 'JI o' d- I"~ "" ~1'\...11'\...1 40 'Uti Uri1'Ul !lJ 11tl11ll';iti'YI1J';iflli1~111HU1fi111Jt'Hl.ll~ffl.l Hrlfl1';i~';i11lffti'IJ~'IJ 

" 'JI I Ill 'JI_I"' -1 'Jill) <!I 'JI 'JI "" 11) _I 0 "' "' "' "' "' 
'Utl'!Jfl~';iti<J Uri~ !f!lJ':i'IJlJHUfl !'Ufltl 'Utlffti'IJ'IJH'Utltl1fltfl'U !1Jff1111'1J'Uflt':iti'U';i~fi'IJ'lf'U • 
.. I ..:9 ~~ ~ cv 1!!1 3} 3) Ql <jl ~ ll] - I 'j} 91 , 'JI I 0 

1J':i::::f:ll.lfl'flli11J'VI 6 ~1trltlfl'Uti<J'Utlffti'IJ'IJH'IJtiC)f'IJC)ftJ'Utfl'U !lJ 'Utl~ti'IJ'IJH'Utl 'lfUflfl111.1111 

, 'JI"" "' ""~ 11) 'JI -1 "' - I 'Jill) i 'JI , 'JI "' "' 
'UfllHiti'IJ fj11ltl1l<J !f!lJ';j'IJlJ~<JUfl !'U ~tlrl~fi111Jtl1fl'Uti<J'Utlffti'IJ 11!111.11~ffl.lfl'IJ';i~~'IJ 

'Uti<JtJflt1ti'W tli''!Jtl~ <J~1!iiOfl'Uti<J~tlffti'IJtrJ'UU'IJ'IJtl':itJtiUrl:::: hiti''IJ~ti'U 11'\...!tfl'U '1 tl ff~1<J~tlffti'IJ~ 
'JI ,'J/<V <V j/, "'>"' o'.% l/)_1 ~ 0 l/)_I,'JI'Jid I 

~ti<J <Jf'VIflll~':i~fi'!Jfl11l.lt'lll 11 fl1';jf1~1tml~11'1J'W !lJ 1llfl'U'W'U1 !lJ 11fjt<Jf£J1<Jflty~n1lffti'!Jfll 

'j) • ... I d'cv ~ d 3) Q.l 'j} ~ d' 1 ~ 1 

fl1ll.lff0flflrlti<J':i:::: 111l<J ~~ lJ':i ::::ff <Jflfl'IJ~\l~fl':i'il.I'VI~ ti<J fll':i1f!Ur!11tm1::::11 fl1 IOC CJf<J~'IJ11 

j/ ~ j/ "' j/ d "' ..,9 ..,9 d I 'JI 
'IJ tl ~tl'IJ 'VI <J 40 'IJ tJ 1.1 fl ~ U 'U 'U ';i 11.1111 fl fjl <Jfti1<Jf1tytfl'U fiH 11 'U <J '1J ti<J fl:::: U 'U 'Utfll.l U fffl <J 11'1Jtlfftl 'IJ 

'JI jl f I 

n<J 40 ~t~ ~11Jnil1~~~tl';i::::~<Jfi't!'U '1~111 <J tijmh '1tl'YI~r~t~<J 1 oNti'IJt!ni1t~tJYihi1 'lfn~ll~1t~v1<J 
' " 'j) Q.l t:9o 3) 1 3) ~ 0 'j} -=!I 1 'j} Q.l I Ql I 'j) ,:::t. I ,::! I 

Ur!1fl~!rltlfl'IJOffti'IJ 11!11r!ti111'U1'U 20 'Uti t~tl <Jffl'!Jflr!ll~1tltll<J'Utl~ti'IJ<Jffi'U~'IJ111Jfllf11ll.ltllfl • • 

,J 1 1 1 Q.l do o J. ~ <1.1 

9ll":iH'fl 4.1 fl1fi111Jtl1fl<J1£J (p) fll~<Jf'Utll'Ul11111U'Ufl (r) ttr~::::fi111Jt<Jftll.I'U'Uti<JU'IJ'IJ'VI~ffti'IJ1f!Hrl 

v d 
'\18rl 

1 

2 

3 

4 

5 

6 

6' 'JI I I 

tl'l.lq'VInm<Jm';j t1 tJ'U i'Wtl ':i:::: f:ll.lffflll1ll Yi 6 t~ v<Jffl';j tm:::: ffl.lu~'Uti<Jff1';j 

I I I o o 
fl Ul11lltll fHlf.l fl181'1ll~Hllll'll fl 

(p) (r) 

0.65 0.70 

0.45 0.50 

0.60 0.60 

0.40 0.60 

0.50 0.40 

0.55 0.50 

v d 
'\18rl 

7 

8 

9 

10 

11 

12 

' ' ' () 0 fllfl11lltllfl~lf.l fl181'1l11hllll'llfl 

(p) (r) 

0.65 0.30 

0.45 0.50 

0.65 0.70 

0.55 0.70 

0.50 0.60 

0.45 0.70 
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.:::! I I l<l.l.dO 0 ~~ Q.l 

\>111H't1 4.1 fl1fi111Jtl1fN1tJ (p) fll~'li''Ufll'U111111U'Uf1 (r) U'l~fi111Jt'll'el1J'U'Uel-:JU'U'U'Yl~ml'U1~~Hl 
~ j} I I 

ff'llq'Ylnm-:Jm'H~tJ'U <irm.h~tt11ffmniH16 t~el-:Jff1'm'l~ff1111~'1lel-:Jff1'i (19iel) 

I I I o 0 I I I o 0 

ftUl1UJ£1ltH1£1 ftUll'Ul'i11'11U'Ufl 
v ..; 

'U0't1 ftlfi1UJ£1lfl'll£1 fll0l'Ul'i11'11U'Ufl 

13 

14 

15 

16 

.. 

(p) 

0.55 

0.75 

0.60 

0.55 

I ~ Q.l I Q.l 

fllfi111Jt'll'el1J'U!'Yllf1'U 0.86 

(r) 

0.30 

0.50 

0.40 

0.30 

17 

18 

19 

20 

(p) 

0.70 

0.55 

0.65 

0.65 

. 

(r) 

0.60 

0.50 

0.50 

0.30 

' ' ~ ~ QJ.oC::!t. 

4.2.1.1 fl~ U 'U 'U U 'lJ 'lJ 'Yl ~ ffel'U tiel tl'i ~ '111H f1 11m 'i 1Jt 'i el-:Jff1 'i U'l ~ ff1J'U ~'Uel-:J ff1'i 

111 f)f)l 'j 1t fl 'j 1~ 11' fl ~ u 'U 'U u 'lJ 'lJ 'Yl ~ ffel'U Vel tJ t 'U u l9i 'l~ U~'U f) n ,)'~ f)l'j i7 tl'U f ~ 'lJ -hum~ tl'U ijfl ~ u 'U 'U . 
I I .<::::1. Ql 4::1. .:::1 

!t'U'U'Yl~ffel'Utleltlf1el'U!'itl'WU'l~'11'l-:J!'itl'W!U'ltl 10.22 (SD = 4.83) U'l~ 24.11 (SD = 5.41) 

~ uJ ih~ 'lJ u 'l ~ trlel tw n1 tfl 'i 1 ~ lid~tJ u~tJ n u ~~nut~ vtJ ~ ~ 'Uinr m~ vtJ mi 11 ~1el ri H 
~ . 

. . 
.ct. ' • oC.\ d. 9) 4 Cl.l.e. 

\>111H't1 4.2 fi~U 'U 'WU 'U'U'Yl~ ffel'UtleltJ'i:::'I111-:Jf111f1'i'i1Jf11'i t 'i tl'U i t 'i el-:J ff1'it!'l:::ff1J'U~'Uel-:Jff1'i 

.A I "" .., "" v 
&10'1 fl0'Ut1£1'U 'H~Ht'if.I'U 10£1t\~ 

v v 
mean SD mean SD fi1Uifl11't'i'Ul 

1. ffff1'iltJ~1mh:::~11tJ (5) 2.00 0.77 3.94 0.94 38.80 

2. ff1'il'Ufftll'U:::'Uel-:JU~-:J 1.89 0.87 4.00 1.03 42.20 

1::1 
'Uel-:Jt'I1'11U'l:::Uf1ff (5) 

3. f11'itll~tJ'Ufftll'U:::'Uel-:Jff1'i (5) 2.11 0.68 3.94 0.80 36.60 

4. mmJ~vtJull'l-:J'Ilel-:Jff1'i (5) 1.72 0.83 4.06 0.80 46.80 

5. m~ - t'Uff (5) 2.00 0.84 4.11 0.90 42.20 

"" "" .. 6. el'W~!fl!~el'i (5) 2.50 0.84 4.06 0.94 31.20 
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'J} 'J} 'J I ,j "> "> o''J} d "'! ,j 'J} 'J 'J} 'J} 

fl11llf111l1'U1 t 'UU'U'U'YI\Ol~fl'Ut.lfll'n'ifl'lfl'U\Ol!fl!~m'Uflt.I'YI~\Olflfl 31.20 fl11H'Ufl'llll'il1fl~fl'l t GJffl11lJ'i . .. 
I I I j/ I I 

t~tJ-!lm\01-t'U~ tVimnn1fl11llt.,j'1 'l 'il 'l 'Ut~tJ'lU u"~irm~ £J'Utn\Olfl11llff'U~'U 'l 'Ut~el'ltn'i tt1~£J'U iY'UeJ'l 

m~\011fl~~ir~ tJ'i~fltJ'Utl'Uum~ tJ'U t~l11tn'i'YI\Ol"fl'l L\OltJmnh\Olflfl t~ml11ilu~l!m~tJ{ tw~t~'U 
I 'j/ I I 'j} 

f11 'i! tJ~ (J'I.J iY'U fl'l u 1\01 fl f1 ,~,~oHIO!! 'il 'U ~ '1 ~ 'il ~! il 'U flu ~';i 'i fl1 'U f11 'i !1 (J'I.J! ~ fl'l i! ~ 'lll1 'l..r ir fl!~ (J'I.J • ., . . 
ri1u 1'11 tl)t~ t.~u l11.,JtJi! !~!~fi tJtJ~ ri1u l1'1.,JmltJ'ltn'i tu~t.~uu u"'l'UtJ'1~1nJ m~ t.~u i1fl~u u u 

I 'j} 'JI I !j/ I 'j/ 
'J} 'J} 1 I .c! .<!!f Q.l .d. ~ ~ ~ .d.lfl I 

fl11ll f111l1 'U1 'UU'U'U'YI\Ol~fl'U £ltJ£llJ1fl'YI~\Olfl fl 46.80 'YI'l'U fll'il!'U fl'llJ 1'il1fl!'U fl'l'i 1! 'ifl'l'U tlJ£l1fl 'il'U 

tnu 1 u i1 fl11llt~£J1.u'tJ'ln'Um'i~1ruu ;1~u'i~ ~1iu u"~u'i~ fltJ1JnmJm1 tJ'U mill~1tJd1'1i1fl11ll • ., . ., 
~u 1 'il1 un'ilm'illtn'i'YI\Ol"fl'ltrlumh'l~ ~'ll111..rtrm1 t.~ui1fl11llt.,J1 'l 'il1 utiltJmtVillmn~u 

. . 
Q.l.d. .d..:=! 31 ~ tj) ~ Q,l~ .d. dl 

'U m 'i tJ'U 'Yit'i tJ'U ~ u 'U'U~'U!~1~\011£J"l.f\Olfl'ilm 'ill'YI \Ol~fl'U~1'i u"~ ~ll1J~'Ufl'l ~l'illfl ~u u 'Ut ru"' tJflfl'U 

t'1£J'U 6.11 fl~U'U'U (SD = 2.57) !W~fl~U'U'U!'il~(J'I'I~'lt1£J'Ut'Yhtl1J 16.06 (SD = 1.59) L\Olt.lfl~U'U'U 

!'il~t.l'l'i~'lt1£J'U~'lf111fl~U'U'U!'il~£J'I'i~'1!'1£J'U 9.95 fl~U'U'U ~'1U~IOI'l'l'U~1'i1'1~ 4.3 

N (flU) Max Min Mean SD t 

18 10 2 6.11 2.57 15.69* 

18 19 14 16.06 1.59 

'il1fl~ 1'i H ~ 4.3 'il ~! M 'U 1 ~in! fll1 t.I'U ij H" ffll f:J'Yii'YI H f11 'i 1'1 t.I'U '1'1 ~ '111 t.I'U 
., . 

~'ln11titJut'1t.~u t~'i1~irm1 t.~u ri1u 1mui1Viuil1'Ufl11llrnu~nl?i1-!lnu i1fl11lJ~'U 1 'il1iMvurutJ£J cu u eta 'U qJ 

t ~ i' 'lJ m 'i 1'1 tJ'U fu 'U'U .ff'U 1 ~1~~ 1tl"l.f\Ol n'il fl'i 'ill 'YI\01 ~fl'U~1'i u"~ ~ll 'JJ'~'U fl'l ~1'i ~ 1J-:i1ir m1 tJ'U i1 ., 
Q.l e.:! .dl .d. 9) 4 9) Clto Q,l~ 

fl~ U 'U 'U '1'1 "'11 'i tl'U ~ '1'\J 'U I~ 'i 1~ tn'i l'i t.I'U 'i 111J1J ~1Jiffl~ \011£JGJf\Ol f1 'ilfl 'i 'i lJ 'YI\01 ~tllJ ffl'i 111:1 ~ffll 1J~ 'Ufl'l .. .. . 
9)~Q.I\r)'j/1!JI.Jt.d~ ~..,I 4 cfdd 'j} Q.l.d.~,..( OQ.I ~ 3JGt3J 

~1'i f:j1'il£J t\01 GJf~fl'YIIlJ'U'Utl'l'il'i '1 ~ufll~ 'l'i'ifll'l'ii9Jf11'iW'YIIflt.I1'Ufl'lfl'UGJf1~u'i~'il11'U l~flfl'i~I9J'U t'l'i 

! n \01 fl11lJ ~'U i 'il i 'U fll'i !~ £J 'U U fl!~ t.I'U i1ff1'U ~ 1lJ 1 'U fll'i ll1 n 'il f1 'i'i lJ ff '1 H"' 1-.r U m1 t.I'I.J! fl\01 fl11lJ 
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0 GJ 9) Ql .d lfl 9) .... l.d ~ ~ ~ Ql Ql Ql .e! lfJ 'j}QI .di 'j} 9) Ql 

'VI1 ~ 'l1 tHl! 'HJ'W t ~ !Hl fH 1J J;HJ'W fi111Jfl ~t'l'Y 'W CJf~ fl'W U" ~ fl 'W 'W fH Hl'W t ~'J 1J fl1 Hl'flll1fl 'W fl111 1J 

11'J~ff1Jfll'JW\9l'J ~ 'il1flfll'J t'l rmf 1~11~1J'~'ill ~ 1 'W i'u rln 1'ilU"~fi''W 'l11t~fl'J11J'J11l'li'fllq!""~ 1 tt i'u 
I I 'JI 'JI iJ 

.<:\ ... I 9) .... I Ql .d .d~ d .c:! 31\IJ 'j}j} lfl3/d~ & dG) Ql 

flfiiJ'J1VU"~"~'Ilflff'JIJ 'W flt 'J V'U 1Jflff'J ~'VI 'il~!'J V'U 'J ~~~1V\9l'W!fl~ !~~V~'Il'W 'U flfl'il1fl'W t'W 'll'U'Il V1V 
q .. 

' ~ 

fl111l{ ~1~v 1~-wv1v11J ~~n'ilnnlllivh 1 Mirm'l vttt'li'11 'iltt"~ 'il~ ~1tUfl'l11 1~m.iw'h 1lm1nll~ 
~ fl ' ..::::lit. Ql -C\ Ql ..:::::! d. 3)9) 

m ~ 1J1'W fl1 'J 'Yil~ 1'VI V1fl'1 ff\91 'J ff ~ t ff'J 1Jfi111J 'JlJ H~'lffllJ 'llfl~'W flt 'J V'W 'VI 'il ~ U ff1~ 'l11fi111J'J ~ 1V\9l'W !fl~ .. 
0 lfJ ~ 9) d~ 0 Ql j} .di 0 'j) Q.l .d .t:::! 9) ~ ~ I 

ff11Jl'Jt:l'W1 t 1111'J~~fl\911 'lf1 'W'lf119111'J~'il11'U l~ 'il~'Yl11'l1'Wflt'J V'U1Jfi111J!'IJ1l'iJ1 'Ut'Ufl'l111Jlfl'll'U ff ~ H" 
~ ' q 3/t:S 9) 3) GJ d. & & 'j) Q.l .t::::!to Ql ~ Q.l Ql 

~ 'l11J fi111J fl11 'l1 'U 1 ~ 'W flU t 'J V'U 't.! ~'II 'W CJf ~ fffl ~fl" fl ~ fllJ ~ 1'U 1 'il V'll fl ~ 1J Vi! \91 'J 'li'VlJ 1" 1 (2550) ; 

11'J~w'Wn uwrn~ (2ss1); 1111tr1 Hfl~w'Wn~11J (2sso) v.u11 fll'jfffl'W 1~v1'*'J11uuunntrfl'U .. 

.Q tl Ql Ql d d. lcvd .d 

'il1flfll'J 1tfi'J1~'l1 fi~U 'W 'WU 1J1J'Yl~fffl1J1~H"ff1J(j'Y11i 'Yl1~ fll'J t 'J V'W 'W1J11 'W flt 'J V'W 1J 

fi 1 t 1! ~ V fl ~ U 'W 'W U 1J 1J 'VI~ ff fllJ 1 ~ H" ff 1J (j 'VI t 'VI H fl1 'J t l V 'W fi fl 'W t l V 'W U" ~ 'l1 "~ t l V 'W t rJ 'W 6.10 

(SD = 2.35) U"~ 16.05 (SD = 2.01) \9111lih~1J tm~trlmmV1JtfiV1Jfi~U'W'WH"ff1J(j'VIi'Yil~fll'HlV'W 

' ' ' ..:::::! ~ <j d d I .c:! I Q.l .c::! Ql 

'VIff~flfl 57% ~~Vllfi~U'U'Wti!"Vflfl'U!'JV'U!'Yilflll 0.83 fi~U'U'U (SD = 0.41) tm~fi~U'U'U!i!"V'M"~ 
q 

.d IQI I Qlj} 1 d ~t.:il 
!'JV'W!'Yilflll 3.11 fi~U'U'U (SD = 0.42) ff1'W'l11'1lflff1'J 'Ufft:ll'W~'Ilfl~U'Il~ 'llfl~t'l1"1 tm~Uflffllfll 

9) fj/ j/ 'j) .d ~ ,. d .d I .d I Ql 

'J flr.J" ~fi111J fl11'l1 'U 1'W flr.J'Yl ff~ flfl 37% ~ ~Vllfl ~U 'W 'W!i!" Vfl fl'W t'J V'Ut 'Yl1 flll 1.22 fl~ U 'W 'U q 

' ~ ~ 

(SD 0.50) U"~fi~U'W'W!i!~V'M"~!lV'Wt'tlltllJ 2.33 (SD = 0.42) l'i~iltrl'Wt'W'J1~11'1~fl 

fll'J t 11~ V'W U 11" ~ 'YI1 ~ t fl ij ij fl 'il m 'J 1J fll'J 'VI~" fl~ ~ U fltl V'W tfl~ fi111J ff'W 1 'il tt" ~ t ~V1~ fl~ tl 1J fll'J ~ 1 t iJ 'W 

:jf119111'J~~11tt 11"J~nflutiu 1ufl111l{~l'*1 'W nn ~~fl 'ilm'J 1ln~11m'Yiflnmvmh~-M~t 'iltt ~11mv. 

1 d <:1 "'!II !II !II l "' ~ d ...\ 
'W fft:ll'W ~'llfl~U 'II~ 'llfl~t'l'Y "1 U"~ Uflff 1J'Jflr.J"~ fi111Jfl11'l1 'U 1 'U fll'J! 'J V'W \911'Yl ff~ t'U fl~ 1J1 'il1fl 

q 

~ ' 
irm'lv'W~h'W1'l1tYh.it~1l'ilf11ff'Yili''llfl~tufl'l11fit'lv'W t'li'W uti'tr1n1~'Jt'il'W 'l11fluntr 

~ ' ~ 

m1ufl'W t~flflfl tCJf~ t'W'J1~trltttil fl'l11fi 1 m.irl1'Mi' uir m1v'Wu"~ 11inrltt!1'W 1 'Wfll'J t'l vu mrifl'W 

e!l' 131 G) Qld ' 'j} 9) 
'il~ ~H~Hl 'Mfi~U 'U 'U t 'U tll'J'ffflli'M"~t'J V'U flfl'U 'll1~'Uflr.J 



..., v 
'Yi1'U8 

1. ~~n'h,~;1~>~u':i~~T1'W (3) 

2. ~1':ii'W~fll'U~'lJV-1U~-1 'lJV-1!lHI1 

r:J 
Uri~Ufl~ (3) 

3. m':itu~v'Wuur~-1m-1mvm-w (5) 

4. m':itu~v'Uuur~-1'YI1-1tflii (4) 

5. m~ - ru~ (5) 

mean 

1.06 

1.22 

1.50 

0.83 

1.50 

S.D. 

0.48 

0.50 

0.46 

0.41 

0.46 

' ..., ' fli:JtiVI18tiH 

mean 

2.39 

2.33 

4.17 

3.11 

4.06 

S.D. 

0.41 

0.42 

0.37 

0.42 

0.39 

39 

v v 
fl1ltlfll1'Yi'Ul 

44.33 

37.00 

53.40 

57.00 

51.20 

. " .::::l 'J} Ql Ql .:=:to d Ql 9) I 

Vll~H'fl 4.5 ':i Vtlrl~fl~t! 'W 'W U1J1J'YI~~V1J1~f-lrl ~1Jq'YI1i'YI1-1fll':i t ':i ti'WUtlfl\9111Jl11'lJ VtiVtl 

..., v v ..j v v 
'Yi1'U8 'UB'fl ~Btltl~ ~Btltl~ 

' <:1 ..., <:1 

fi~UU'Uflt»'J.U~ti'U fi~Ul!U'Yitl~t~ti'U 

~~ni'W;1ml':i~~T1'W 1 38.89 83.33 

2 16.67 72.22 

3 50.00 83.33 

i ~ ~ 
ffl':i 'Wfffll'W~'lJV-1U'lJ~ 'lJV-1tl1rl1 tm~Ufl~ 4 55.66 89.89 

5 33.33 77.78 

6 33.33 67.67 

fll'j tU~ti'WU Uri-1'YI1-1fl1tlill'W 7 33.33 88.89 

8 27.78 66.67 

9 50.00 94.44 

10 16.67 77.78 

11 22.22 66.67 



m~- !'Uff 

12 

13 

14 

15 

16 

17 

18 

19 

20 

v 
16tlt1~ 

I <:I 
fi~Ul!Ufl6l!l1tll! 

22.22 

5.56 

22.22 

33.33 

16.67 

33.33 

27.78 

22.22 

50.00 

40 

v 
16tlt1~ 

v <:I 
fi~Hl!l!'l'it1~!1tll! 

77.77 

88.89 

88.89 

77.77 

83.33 

88.89 

77.77 

77.77 

77.77 

..:::t. a' I 3J' d. 3) .d Q.l ~ d.3/ Ql ~ 
~H'l'1!fl11~lf~'U'11 'U6'Yl 1 u"~'U6'Yl 3 'Wnt1ti'Wmmm~fl~U'W'Wlf"'~!1ti'W 

mn~ ~~~ 6 88.33 ~~~ m_J" ffU 'lJ ff'4 'W fl11~ 'il11 W lU 'W '1fl'11ll fl~ 'illflfl11 ~6'UU 'U'U 'tJmf' ~ '11 ~'I!~ ti'W 
' ., 

!16~ ffffl':i lu:Jfi~1h~~Tl'W ~~':iltl"~tvv~V'i6 hJij 

~'16~Hiil~ 6'U'U6\Iu m~ ti'W 'illflfll':i~fl'Ufllfllll '11 ~~!~ vu !~ 6'1 ffffn l u 

.A QJ I 

tr11M~'lh~fl61J 'lf6~16tiH 

: "" :<d..:: Cl tt' 7 7o' 
'IJ16~"ll "umm tr mm untrm1116U ~66f1 c1m" 

"lllfltll 'il66fl rd "' 7 7 "'7 : "untrm1116U ~mm CJt~ 6U1" 

0 I 

"nB.Jrh" 'Y16\Ifl1U'Yl~ 

"" ... "" <!I 

~1mfl"6 "nm tmw" 

"" "" "" !'11 j tl w 'lJ1 'Y1 
" 

"flB·JU~-J Untf161" 

"1~vhrl' "' "" "" "' "IPI~fl'J ~un umm" • 



.1:!-UH::amUHL 1NW, t-Jb 11NW, (CO :::> 

~rtLUJ!-!tL!'.LJ!-t-Gib~!Lrt.L:!-N~~1 !tll~1t-,t:!M.rtLULj;H1G~!.LUULI1~~rtLt~t-~!tH11HpGt~ Z"t !!M.Llf 
. . 

_,-: 

J!-U11~1:!11 tl:!l11t-Gib t-lb11t-Gib~rtLUJ!-!t1 tLJ!-t-Gt1 !tllt1t-1:!11 ~ p b \?' i='~ 

rtL IlL~ 11,@ ~tLUU Ll1 !tilt 1U Itt-@ lb~~ rtLt~ t-H !tH11 !tlllb1 tLU t-LilGt~ 0 J:;:7 to t>" (0 t;:::7 I 1"0 

!tft~ G~~llG1~l:!llUt-~ .L:!-U11~1:!11 tl:!l11t-Gib t-lb11t-Gib 1' I i=' 1'0~ f' 

~rtlll.L:!-rtt.UJ!-t-@~1 ~~rtLt~t-~!tH11!tll~1tLUULI1~~trtmm.UI1~tLU!tftJ!-Il,,tlJ!-I:!ftG}Jot-~ 68'68 G~ 

~J!IA.t-~ !til t1t-1:!11!t!t 11~~~l:!llGtrt!tllt1U It v IA.GibLtll,M.I1~LW1ti:!H f' i=' (0 t6l=' i=' I'D F t6 • "' t:> 

nm'i~l:mtn!rt'it-tln. t-n.nt-on.~nwnn'~ tLn 'l"Z:Tv 
"' "' .. 

rt~m~mll~m,ttn,_v~tllLil,~G 

rtt.L:!-1rtGSLI !tGJ!-lb ~ U11t-G~~I1 !tGJ!-Ht~ ~H!tGfbll,GJ!-~IA.Il,ll,111l,G~t-11 !tiA.1tll,J!-U11 !tM.1tM.l.I:!-U11 
"" I (I; (I; (I; "";' (I; I? "" :0 (CO 

~M.!!L!;m,VIl~11t~ft~ ~mmUIA.ftl !tll~1U ,ttL~Il,M. !.LUHIA.rt~pftl t-LpGUDftlll,G~~!tll~1U ,tt _!fif-lllfrt¥ 

tLUULI1 ll,'U G~~J!IA.L~!tllt1t-1:!11!t!t11~~~1:!1lGtrt!tllt1U!t l IA.Gib IT' F ~ i=' (0 (51=1 i=' t'O F IS 

~J!IA.ULrt!tGib!t 1 !tllt1t-1:!11!t!t11~~~l:!llGtrti111:!Ht-.1:!-t-11 t-LilGt-!tM.LtuULrttLQt-Gib i=' i=' (6 b i=' (0 (5 i='(fi' b I &:' I lP' I 
• t< • 

ll,GU~tfl~NmGtli tll~1HilGt-llM.1tLJ!-t-Gibll,GU~tfl~t-Grt Hll,t1 ~GtLJ!-t-Gib ll,GU~tfl~t-G ,... p iY' p I p ,... p (I; IJt , ... 

rtLt~1 UGil,UtLrtL.L:!-~1:!11 H,1 ~!tliLUIA.HilGt~t-Gibll,GU~tfl~t-GtLJ!-t-Gt1!t1111 Llb1rtlt~rt i=' I (6 In (6 b 0 F I t'O 1 .. 11 'r b b (6 i=' 

uun,G~IA.ihH1 nt.L:!-rtlltmn Lt~1 rtH1~11 rv IA.M.umllalbM.~Lw1uLuuLI1 f'' b I i=' 11) I (6 lrt p F t6p t:> 

1v 
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I 3) d. QJ d. ..::!~ Q.l d. ~ d. .c!! QJ 'J/ 
'il1'U'Ilti'VI 6 'UfH'HJ'UlJ'itltlrJ:;fi:;U'U'U'Hri.:Jt'HJ'U\911'VI'il\91 fit! 67.67 fi.:J'IltllJrl . ~ 

'ilU 1J 'il'4 'U fl1 'i~ 111 HU 1U 'U 1fi 191111 fl fl1'i 191 t1 1J U 1J 1J 1J fl M 191 '11 ~.:! t'1 t1 'U t ~ tl.:! 'ilU l 'U fftll 'U:; 'II t1.:! U ~.:! 
" '11t~.:~mr~1 tm:;wiff ~.:~'i1rm:;t~a\91~t~ ~hJu 

~ 1ti~H m 'it~ au m 'i ~ \91 t'1 a.:~~ 1'11 ti.:J ti'U m fl 'II ti.:J 'iln '1. u fftn u:; 'II ti.:J u ~ .:~ • 

ILUUilniitrilu 

d d "13/1 Q.l d d. QJ QJ ct 
111 nm~ 'VI 4.3 11 :;m u t\9111'U m 'i au 'VI\91 tltJ u 1111 'VIflfft11J 1\91 Hr~ ffl.lq 'VI'Ii 

.u't~~ 6 i:Uon~t~.:~ t~'i1:;-;hiJ.:~ i:Ut.u'1 ht~ti.:JfflJ~~'IltJ.:J'iln ~.:J11flti'Uf11flfl1'i~flt'1 a.:~~1'1lti.:Jffn 
~ . 
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4.2.2.3 fll1&tl~ti'U&&tlil.:.J't1HflU.I.tll'W 
~ ,J 1 'j) .d Ql c! .d'j) Ql d .d 

f-Hlf1l'i'Hml~l'I'Vl1J11 'IHl'Vl 9 'W fH 'irl'WlJH.lrll:l~fi~U 'W 'WmH!'i rl'W "); 'I'Vl-q~ 

~ .:.~.fl fllJ 1:1 ffU 1J ff'W 'W m 'i ~ 11 n W lU 'W 1~~ 11lf1l'i ~fl'U u 1J 1J Hmf ~ l1 tr.:.~ t1 U'W t ~ fl.:.lf1l'i t iJ~ U'W .. . <!I 

flfl 94.44 

" ffm'W~'tlfl'lffl'i ~'l'ilr~r:~~tijr~~~fl 1 11-w 

~1fl~l.:.lf1l'J ~fl1JU1J1J Hm1~l'l tr'lt1 UlJ'tlfl'IU m1 UlJ !~fl'lfn'i ttl~ulJ fftl llJ~ 

"" . 
1. 1 'W m'im1m ViutJ 'Vl'i'i£ll1llfl~H'Iijm'i ttl~r~'W ffm'W~flVl'l 1 'ilil'l 

• d ~ 
"n.lllmurmug:1J1fl'Vfl-JU'V-Jm:nmuuvrNmt~'J" 

. " 
2. m'JcinH'1u't1'1u1 1 1lmmt,_r'lijm'it1l~u'Wffm'W~'tlfl'lffl'i 1tJ'li'W~fl'W 1~ 

.t 0 !J/ I!J.J !J/ !J/ dil ~ !J/ !J/ 
"'tJU~VUfl1'i'tJ1N1 wmflWN 111flH1'YIA l'Jflfl611Cll1JUN1WN" 

I I j/ I 

ffl'i'Yit1l~r~'Wff!n'W~~fl "U1" u~:~~ijmmJ~utJuilr:~'lflVl.:.J h 

<3 <!I d'l lliJ "'I ,.. G A 1IJ I A I llj .I 
3. r:~ml'llJ'Wl'I'Jflf1l'i1J'i'Vl tff n t'W~!fl'U'tlfl'lt'Vlfl tr:IUlJI:l'lffl'U tlJflnmHllJ .1JlJl'W "1 .. .. .. 

11~ij'tllJl~t~nr:~'ll'l~fll'llJ~ 111 ti!tJt'Vl'Jl~m~ 1~ 

11lflfll'Vl~ 4.4 11~1if tJ 1~1lirm1 rJlJ ~~fl'UtlflffllJl'J flff'JtlHr:~~ 1~ 11lflf1l'J .. . 
vhn 11fl'J'JlJ! ~ fl'l f1l'j ttl~ rllJ fftll'W ~'tlfl'l ffl'J mnhu 'U'U Hfll'l tr'll'l tr'lt1 U'W, ~ flVl'lf:lfl~ fl'l ~ 'lf1l'J'Vll .. 
n11m'JlJ~'Imll1ijfl1llJfffl~fl'tl'fl'ln'Uu'U'U'Vl~fffl'U1~Hr:~tYmJ'Vli ~H'h 1 ,r ir m1 rJlJ J;h'W 1 my~fl'U 

" " 
u 'U'U'Vl~fffl'U1~ Hr:~tYlJtj'Vl~;;fl.w 1 ~\Jfl~fl'~ 



3. \lfH'I1~'W'I11flm'i\J':i~lri1~'h.!~t~1J'Ilfl·U~fl 1rlmHHff11J trlflnm~l'U 111ul'U ~ 

'il~i1'1l'Ul~!~f1~·:m1fl'I1:U~ 111 ti!'Ut~'il~t11191l~ • 
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'illnm~~ 4.5 'il~ti'fu1~·hutJtJHm1~'11~~t~t'lu.,Yfl~ 3 um~t'l'WI9lfl1Jtt1JtJHn'l1'~v~ 

11-iff:w 1J'iW t~'il~ u m~ t'l'Utfl~fi11:Uff1Jff'U ·ht flunu t11~t'l'U fff.'l l'U~'Ilfl~ffl'i u 1J1Jtlll 'i ~ t ii ~ '11 1 fl .. 
". 

tll'i'i~m t'l ~~ri ~~~ 1~~flt'l~~fl~tt'U'U'I1~~t~ t'l'U.,Yflii~l m ~fffl'Ufl1'i ~~n'ilm'i:Ufffl'U~fl:wm1:u .... . 
0 Q/ I ~ ~ ~ ~ Q/ 

tt~ ~'U l\911flt'Jl~'llfl~ 'i)'j ~:IJlffl'li \91 !'ifl~tll'i'i~t11~f11Jf11'j'j ~t '11 t'J 

4.2.2.4 fll1tt.l~mun.J'il~'t1Htfli'j 
~ t/ I j/ d 3} d Q/ d d3l 

~~tll'i1tfl'il~'I1~1J11 'llfl'YI 13 u~~'llfl'YI 14 'UfH'it'l'U:IJ'iflt'l~~fl~tt'U'U 

'11 ~ ~ t~ t'l'U ff ~ ~ff~ ;}fl 88.89 ~ ~.,Y fl :U~ffU 1J ff'U 'U f11l W 'illHU lU 'U 1~~ 'illf1f11'i \91 fl1J tt 1J 1J Hf1'11' ~ 
qJ q o:u q . . " 

'11~~t~t'J'U t1fl~f11'it11~t'J'UU11~~'1Jfl~ff1'i ~~'ilt'l~~!flrl~~fl t11u 

191'1fl ~l'l tl1 'j \91 fl1J u 1J 1J 1Jn'l1' ~ '11 ~ 'lt~ rl'U tt 1J1J ff~ 11 ~~'ill f1 tl1 'j vhf) 'il f)'j 'j )J 'IJ fl 'l 

UfH~t'J'U !~fl~f11'it11~t'J'UU11~~'1Jfl'lff1'i 

Jl Jl 

"fl1 1fUYllff11i.JU~ fffNGJfiJ~1ju 1 Vl'lf1~':Wn '/.1 V?fllfl~ vfi n1 fl1Wifimt:: 1 ~ ffn 
Jl • Jl 

hu.iln~1iu ~.JfitrmJ~mm~N 1Iifl1m~ul'lfu mn~u HCZ 6H 1utNrlfl::lnwrhN1iu uff~.J .. 
Jl 

·-h~n~Ilfin1tnmfi uli.Jvnmi1tr:rrhilfin101nuAum~n"'1~ihh.Jln~1iu" 

0 Ql 0 ~ 

m m:u '11 ~'~ 'YI1f1 'il m 'i :u 

l.tll'it11~£J'UU11~'l~ff'ltf1\91 t~i1fl~ t 'iTil'l 

" 
2.i1ff11 lm.hn~;iu 'YI'i11Jt~fl~1'~ 11 
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.d d I 0 ~ _a ... 1.d .. 1 
'illflfll'Vn'l 4.6 'il~t'VI'U11n11Vl1fl'ilfnUH'Hl.:J n11~u1:1iJ'UUuiN'Uti.:J'ff11 

um1ilt.~~191t~1Jt~niifl11ll'ff'Ul'illt.~mnhn'ilm1ll~ilt.~e~ri1.:J~ .Ut.~lim·mnnVJ~'~1:1t~.:J 'ff1ut:-m'il1nm1 
~ . 

77.77 ~ .:J ~ t1 l.lft 'ffU 1J'ff'U 'U n 11-Vi 'il11 w 1 u 'U 1fll'l 'illnn 11191 t1 1J u 1J 1J~n-H 1'1 'H i!.:J ~1 il'U ~~t~ .:J n11 
~ . 

3. ~ilunn~u~il'UUU1:1.:J'Uti.:J'ffn11'lil1~ 

"1ll'rr:nvfrm AtlunnnJiouutifi-J'YIHlflil" 

'ffl.l'JJ'~'Ut~.:Jft'n'Hii.:Jm1~U~il'UUUft.:J 

4. ~ilt.~m1~U~il'UUU1:1-!!'Ut~.:Jft'n 11'lil1~ 

"1 » fl nv fa u A tlu n1 ~n tlio u u Vfl -J n H 

n1tli11W" 

ft'l.l'JJ'~'Ut~.:Jft'11'Hii.:Jm1~U~il'UUU1:1-!! 

"fnn 1'1i~unmmtlu 1'1ir:m" . 

d d"Jj/ICV.<::\ .d_ 3} 3}d \l]l 

'illflflTV'IVl 4.7 'il~L'H'U t19111'Um1il'UV1191ti1J'Utl 12 U1:1~'Ut!Vl 15 tl.lf:lm'V'I11~ 
~ 

u n ~1 il'U iJ.:J~ nl'l fl11l.l ff1J ft''U ~~ il 1 o 1J fl11 ~ u ~ il u u u 1:1-!1 Vll.:J fll ilfll'V'I o 1J fl11 ~ u ~ il u u u 1:1-!1 Vll.:J t fl ii 

11'lil'Yi'il11W1'il1fln1HhU1J1J~fl'l1191t~ti.:Jn11!U~iJ'UUU1:1.:J'Uti.:Jft'11 n11191tJ1JiJ.:Jtl.J'ffl.J1J1W' U1:1~'il1fl 
~ 

nnffl.lmliW' u m1il'U fl~l.l~.:Jfl~11t~V1.:J il.J~fl'U m.:Jn11'V'11J'hu m1il'U~~1l 'ili1m1~l.l i ~ 'illfl i ~~1J . 
fl 1:11m iJ 'U i ~ 'fffl hJ ii flU~ u ~ il'U ~ iJ 'U ft'n ~ 1l 'H l.J iJ.:J ~ iJ'U 1 ~ e~rim li t1 'U ~~l.l ~-!! 191 t1 1J i1~ iJ 'U flU . ~ 
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4.2.2.5 fl~~H1Jtf 

flfl 88.89 ~<J.u'mqJ~HYU'U~'4'Wf11'irl'ill'H.U1Ul.!1fl~'illflf11'iflfl1JU1J1J~fl'I1~'Yifi<Jt~ti'W t~fl'Jfl'i~H'U~ 
" ~'J'iltltl~t~tl~~flt tlil 

' ~ ' ~ p 

"- ~wniim.Jl!~tflum~ flfl H<J'!f'i~nmhtlm t"W'il~ttl~vuihh~Dn'll'mtfluihht~u 

rllti11J'Yili<Jlllfl'ilfl'i'ill 

"> "> .{d "> "J 'J}'t 'J} ~ I "J 'J} 

1. fl'W~tfltflfl'i'Yif.ltlfl ~~ 'll''YI~~fl'Uf111llt'U'Wfl'i~-t'U~ fltll'J ~'i'Ul'J 

"1 /rwrt:rmJfl -:rmtflu wr~-tmr M7 mm 11'11 nn1i -mth-J 'iil a-J m1n~ tra 11 1 d1 u n~w~ 
~ ~ ~ ... 1j/ 0

"' '1j/ 1 j/ "' "" n~{lfl-J 1nnuu "lf'ff{lfl~no~J.J1ft'1nn~an uno~ 'IJ'ff{lfl~'Yl~{lfl-J fl1ft'11{l~{l1flllfJ'Yl1i 

tflwmru~tvdowflutru~-J 01ft'11{l~{l1fllflu m~ 11~ '1lit1idou if· 

2. irm~ vu lM.u'D~1tlt~tt1n'U1nnnvh~u~tfltfiD1'illniY'llD<J~Dn i~D~l<J i 'i 
"nntrtf~trum1inll"lf1~unhtfluau~mt'"m{ wndian 1/i-:nh{l~{l?odmu?~tru . ~ 

tm~t~an 1/1''"'iJ111n1i'i'ill"lf1~nfitru~-J frli1-J tm~tru?t'Ju uTrhtfluau~mmaf· 

'illnmv.~ 4.8 'il~tlfu i~-hlJ'm~eJu 2 r~u ~fiD'U.u'DifhiQn~D<JtrlD 
' " rl'ill'iW1'illflfll'iflfl'UU'U'U~m1~'Yili<Jt~ti'Wtlfl<J m~ tu~ v.ui1'11m~vu 2 r~uilili~ui'il'tumnh 

fl'il fl'i 'ilJUtl~'YI tlflfl~fln'W '\JW~lhfl'ilfl'i 'ill flfl1JU 'U'U Hmi~'Yifi<Jt~ ti'W tli\lfl~fl~ ~~ri ~Htl i lf 'Vh .. 
~ " 

t t 1J 1J 'YI ~~flU l~ Htl ffll t) 'YI l 'YI Hf11 'it~ fl'W .u' fltAtl.i \} fl~ fl 'J 
' 91 d ,:!~ Q.l d. ~ d ~ 

~1'W'\Jfl'Vl 18, 19, 20 ll'iflfltl~fi~U'W'W'Yitl'Jt'iti'Wfll'YI"!~flfl 77.77 'illflfll'J 
' " 

ffllfi1£JW fl~l<J ilitllu 'YIHfll'JUnt~ ti'W nf~DU.u'Dil tli\ln v.'Uilu m~ fl'W ili'YI'il'U'humJ 1llttAt1 flfl .. 
"J ~ "J I"J 'J} I 'i d d """- ~ .<!! 'J} 'Jill) 'i 0 "> 

ffl'ifl~ ~'i 'il~flfl'U ~ll ~~11Uflll ~llt'Wtlll~ll'Uflt1J'Wfl'i~ 'YI'ifl t1J~ fi'JH~fl'WUfl ~'\J ~~ti'Wl'\Jfl~'ilHlll .... 
" ' fl'i1'il~fl'Ufl11lltflum~ tu~ ~1flm~~1£Jilm!~ v.~Dm1~Dimttm'Jttl~eJuiY'llD<Jm~~1£Jilfi:U~ 
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. . " 
~h 'U .,r {) fi 19 111 f1 fll'HYlJ fl1 fJ W mi H hit~ 'U l'll-H111 '!! m'1 tJ 'U fi \91 {) 1J .,r {) U 

" . 
tli\]n 'V'l1l·h'!!m'1v'W\9lfl1l11·:ui1fln fl l1~'111l~ 111f1fl111~m1~l1''V'l1l'h'i!m'1v'W !liff11l11tH~fl:u1v~ 

9) .... I QJ G) 3JG) d~ ... I 0 QJ 'j} QJ r/ I G) fj/ QJ ~ ll) 'j/ .:::::. t::.l 3Jd 
fl111l~lllu11J ! "11! 'U"l11\9lu1~1111'U fl~rjfffl'Ufl1111~ffm'W fll:iW\911~'1 !'11'U m1 V'U !~!f1~fl11 ~1 V'U~'YI 

mn n mn v 
. . " 

ff1'W .,r fl l1 20 111n m1 iY:u mfl w '!! m'1 fJ tJ l1 \91 fl1J .,r flU! li \l n '!! m'1 fl'W ii 

fl111l~'Wtflt~n1li1f-.lff:Um'l1 n u-o~iifl111lt.,r1 'l 11·:hi1f-.lff:U m'l111ii'l1 mn'l1 mfli1 'l ,.\'ti1 flmm~ 'l ,.\'i1~ii 

_.... ... ,. ~ 1 v QJ "" -· 4.3 !u1f.I1J&'t1f.l'lHHifll'HH)'UU1.J1.Ji;J'lmfl~ A VIti flU 'IH!N'U~Hfl1UJflVIUf;l~fl11l1VIfll'Wu1~fl01.J 

111 f1 f1U t u1 fl1J! l1 fj1Jf1 u ff{) 'U tt 1J 1J iYm ff1~ 1 ~ fJ, '*Uf-.I'U H~ fl111l ~ ~ n 1J f1 u 11 ~ 
.I "" 'il • ,j 9 d ~ • 1 

fl1'V'lu1~f1fl1J '111'llflflflflt1tl~ffn A'Wfftn'U~'llfl~tt'll~ 'llfl~t'l1ft1 ttft~ttf1ff 'V'l1J11fl11fftl'U ~flfl11 

11~fl1'V'l1h~nfl1l '!! m'1 V'W iifl111lt .,r111lmnn-:hnu fffl'W 1 ~ fl 'l '*uf-.I'U H~fl111l~~ td fl~ 111n !li~fl~ 

" " 
ttf-.I'W H'~ m1:u~~ ~fl~mff't~fl111l ~1~Ufl'111ff11 ~lY1fl'tum~fli' ~m11tn~fl111liY1lff'W! ~ .. 

. 
Vll1Hfl 4.6 t 11'1 flm l1 fl1J f-.1-o m1 fftl'W u 1J 11iYm ff1~ 1 ~ fl n u 'l '*uf-.I'U H'~ fl111l ~ ~ u -o ~ m n 1 ~ 

_, ,j 9 d ~ 
fl1'V'lu1~f1tl1J t1fl~ff11 !'Ufftll'U~'llfl~U'll~ 'llfl~t'l1ft1 Uft~ttf1ff 

QJ v 
1~V11.Jf2Will'W (10fJ1;1~) 

i;Jt11'U~ 
QJ "" fll111VIill'WU1~flOtJ !!N'UN~fl'lUJflVI 

'UO~i;J11 

!'l1'119 ~~, ' !'U1 91.JHi;J'l'U 1liA'l1'119 !..1'119 ~~, ' !'U1 91.JHi;J'l'U , liA•li'l 1;) 

d 
'lJ{)~tt'll~ 66.67 22.22 11.11 77.78 11.11 11.11 

'lJ{)~t'l1ft1 55.56 27.78 16.67 66.67 22.22 11.11 
~ 

Uf1ff 50.00 22.22 27.78 61.11 27.77 11.11 . ... 
t'i!ftfl 57.41 24.07 18.52 68.52 20.36 11.11 
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't'iliU.U't'i~ (Artdej R: 2010) 

31 'j) Q.l 'j) ~ ~ Q.l ~ 
'tl eJ :U Cl fl 'J 1Hl TU 'VI fl'J 1 tJ fll 'J\911 :U '111 'tl eJ t 'J el~ :U Wll :U 'II'~ HI 'U :U 

.. q 

.d. Q.l Q.l r!OJ ~ d 
t'l1 ~I>!Cl :Ufl11:U'ff:U~'U 1i fl'U'tleJ~t 'Jel~ UCI ~ t'l1 'Ufll~'J1:U 

q 

31 'I I 

!'til t 111Jl~ff1'U 

'Jlt.Jfll'J 

.u'e~:uCl U' eJ tJ ~hit fit.~~ ~ellJl ri.u'e~ff'J11 m mr 1!~ el~ iht ff'U eJ fl11:U~ 
cu 'U q 'U 

1~ti!uih~1J 1~'J1~t11'U ,~~H~H~l:U '111t~eJ~ 

f:l ..k lq I ~ 31 -' I 

'tlel~tmn UCI~Uflff C]f~eJ111:UeJ~ t:Ut'I1'U~1t.J~l!lJCll 

m~11~ttff~~m'J~~~~miPi1'tleJ~eJ'4fllflffn 1 u ffmu~l'il~"l 'tleJ~ir m~ vu~iifl11:Ut.u'l 111 
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'il1f1f111-ff'll m 1>1 ill' '11 m1 e~u r~trh'l1 m1 e~u iifl 11llt ~11 'ilf111 ~" t1 t~'l eJ u mfl "l eJ'I'ffn1 u • 

'ffm'U~"leJ'IU~'I iim1~fltlt~'leJ'Ufl1fltiluu1J1J~fl~flnumJu -.h h1'ill'ff1m1mfl~eJ'U ~ 1~ ~'lli'h 1 ,_rij • 
11H1~fl ~~ riTW "l tl'I!YI "1tl'Uillfltl Cl'l~fl nuu~ii'lfeJ'Ii1'11~ 'VI 11'1 t!'Ufl1fl 'Iii 1 i ,_rlfl ~flu~ i~ ~1'1 
~ . . 
~'l'lh 1 ,r "leJ'Im"1iinJ~1'1 illfl'l~ ri1utui'ffeJ'UmfleJ~li 1'1nu ll1n tm~eJ~nwttJ1J~'Im~'il1t~ ~'1Vi1 

~ q ~ ~ q 

mn~ 4.10 IPi'1eJ~1'1fl1'VI11flf111~flt1e~'IIPi'1"leJ'IeJ'Umfl'ffU1 u'ffmu~~1'1 "1 'il1n'l1 m1e~u~iifl11ll • 
!~11'ii1Jl'lri1'U 

G 'I i d d.d. -' I ~ c::t. Q.l d. I I 

"l tl'l U "l'l ~ 'U ill'll''U ~ fl "ltl'l U "l'l fill 1IJ 1 H !Yill tl'U Ifill f111 'il fl t 1 Cl'l tl'U ill fl "l eJ 'I "l tl'll'H" 1tl Cit! CIH ... . ~ 

illtil'U1~11imum~ tl~~fl nu mn f111~flllCI'Itl'Ufl1fl"ltl'IUnff1 'U "n1 U'l tl~U1J1J~'Im~ 'i11CJ u"~ii 
lU q IU CU q 
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tl.~~1tLUB~I1lA.:::WilHtp.rmp l!.l,tl..lllblW~lll. 

t1. .W .W ~:;:~ U lblt ~~Ln. tl.~ ~ W ti.Ul U t-Bm ~~ t ~ i lblt~LM. lt~ tl. ~ ~LU tl. I IA.li11A.I11bt-B~:::& If, li" li" "' "' If, If, If, If, b "' If, 

n~ ~tu t1. un t-Bn.~l1rt.ll:::m1 tl.lli1B.Il ~ IA.Ib ~WI!. u~.it.~t~:::Lnmnn,n, nti.B.Il ~LUI111 nrr i.~r. 1 ~Lut-sw 
"' "' "'"' "' If, 1i" I" If, b r' 

l~ :::~[1 tl.ij 11'1.11 ~11'1.1!"-tl.l, ti.B~1111Jft~ WI!. ~l!,tlllt WU f1!;fBibt~:::llnU BB t-~.ll m~Uftlt~~~n HllU 
t< • 

l'b l'b lb lb 

tl.lf111~:::~M.t,rBtl.ll~1pB~tl.ll~tu,ttL~I1M, 08 :::llllBkl,t\M.tl~!lblt~~t-~ ~ ~tl.~tl.ll~1U!,t B~~.llt-.ll 

L ,tt M.tl~ftlt~ :::llllB k ~~ tl.ll ~tu ,tt 11£ M.L~ UBB t-~.ll m ~Uftl ~ tl.ll ~1U!,t tl.ij1 lb~WI!. ~l!;ttLU tl. 1, B(Jibt~ 

lblt~M.I ~B~Ibl tlllUt-~tl.~tl.ll~tuti.Ull!.t-Bm (171 ti.~~1N1U ! 6 = tl.ll~1ti.BU) ~z lti.M.tlUiblt~ lfi b I I lfl I l'b J;::1 l'b If' 1;::1 1'0 \=I' I (6 (6 

::: llllB ~ftt-Sb 171 lA. tl.~ tl.ll ~W ti.B~~b.IA.L ~l tl. M.tLU ftlt~:::llllB ~ftlA. tl.ll ~ W tl.ltl1 M, tl.ll ~ W tl.t-B II. (6J:7 lF F p , ..., F ~ 16 (6 f6J;7F J:7 t'tl I I=' #1) 

tl.ll~1tlUtl.l lti.M.tlUiblt~:::llllBtlmtli!.M.UUULI!.:::m1 l~t-lll.ti.B~tl.ll~1~LUilHM.I LIA.t-11 t-.lltl.li1UU I=' .,(6 (6 (6 \::7 ~(6 I )::;1 f6bOlPI (6 

l!,ti1B.Ir.llB~ftl :::!lnl!. b tl..lllblt~~lii.I11JI1BU:::~f1 UlftH~ti.B~tl.ll~1lA.I1111Jl!.l,l~11blt~l!,t~LUtl.l,lllU 

~ b t-B~ llB,tt tl.ll ~1~LUtl.l, M.lllllU,¥~t-~ ti.B!li1~:::~M.t,pBM.Il ~1~tl.ll ~tu !,ttl.ij1Ull!.lftt-Bp111W,Pt-¥ (0~ 

:::llllB~) llt~l~LbmUml rlBlti.M.tlUftlt~:::llllB~Ib:::m1 (171-01) l~LbmU11'1.1 rlBtl.ll~1ti.BUti.M.n:::~ (6 (6 ~? ba (6 (6 (f, I=' ~I' ba J;;t 1 

~l~I1M.t-_!? ~h~L~tl.ll ~1t-~ Uti. tl. n:::~(Jt-~ 8 ~ tl.~tl.ll ~tu,ttM.tp Bft.ll1i~fbll)I1B.Illlb:::& ~I!. l,l~1ft1 

:::llnti.LH!,t~LUtl.l,l!.l, t-~lblt~(J 1'1.11~1~1, k~b tl.~tl.ij1~tl.ll~1t-B~tl.l,ft~W~l1tvt:::m1 t~npBt-~t-l~ti.B~ 
t< 

tl.ll ~1tlU tl. b M.WilU,¥!J tl~Ut-~1'1.~ tl.ll ~W ,ttULI!illbt-B!J.lt!t-Xt (09 :::llllBk) llt~t-~ tl.ll ~1 tLU tl. b • t< t< 

l ti.M.tlUiblt~:::llllB~Ibt-lltlllUt-~tl.~tl.ll ~tutl.lti1M, ~blAt-~tl.ll ~1t-llM.tl.tl. n:::~lbt-Sb 11 IA.tl.~tl.ll~1Utl. " (6 ;'li:l=' IT> I l'b I=' l'b I F 1=" l'tl I=' yo' F I=' 11) 

11£M.L~ cmmpBM.Il~tu,ttt-Brt.I1B.Iltl.tl.n:::~n,1Jtll~11bLUI1B.Il~LU!J Ulrtt-LpBM.ij1tl.ll~1~LUti.1.P1.11llB1 
~n ~ 

ftlt~~b tl.ll~W,ttt-BII.t-B~~U[1~ffi~L~\&:::Il11 tl.ll~1tlUtl.l,l!.1. t-~lblt~(J~H HllUtl.lf111~:::~tl. t,pB 
• t< 

tl.ll ~1~ tl.ll ~1U !,ttl.ij1tl~Ut-~tl.~tl.ll ~tu,ttULI!. t-Bp1 (ti.M.n:::~ L l) llt~t-~lb~U M.t,pBM.Il ~1t-~M. ti.M.n:::~ 

ftlt11M.t-ll:::lln ~b.IA.L~!tll~1ti.BUM.tl.n:::~rtt-Sb £ IA.tl.~tl.ll~1Utl.tl.t.ll tl.ll~1tlUtl.l ti.WW~:::Wiblt~lb I=' I 1'0 F ? J:7 I I=' f' F p l'b I 1=1 b (6 1;7 i?' J:7 

~t-LpB tl.ij1tl.ll ~nwn 1. & 1. t-~lblt~(J!&tl.ll~m ,ttM.ij1tL~Ut-~tl.~tl.ll ~m ,ttULI!.lrtt-B!11t!t-Xt (nnn:::~ 81) 
/£ I I " ~ 

lb lb b lb 

t-.lli1~:::~M.11lBtl.ll~1t-llM.ti.M.n:::~rtt-ll:::!ln tl.tl.~.lllA.t-.lltl.ll~mBunnn:::~~~ t-sw 9 !A.M.~ tl.ll~tutl. 
l'b l!ll J:7 1'0 J:7 l'b :: F i=' I (6 lJ1. Y"' F 1=1 l'b 

l~I1M, 11l,tl..lllft~!9Wtl.l,tl.ll~1U,ttt-BII.IlftB~lflU~UUULI!. (ti.M.n:::~ 171) 171 ~tl.~tl.ll~tu,ttB~~b,~ 

L~tl.ll ~1t-ll u nnn:::~lb:::lln (nnn:::~ 60 11 IA.tl.~tl.ll ~m M.B~~h!A.t-~ M.ll ~1t-llM. n n n:::~lblA. M.ll ~m n 0 l=' l'tl i=' I=' J:;1 I'D "" l=' p l't) J;ri=' p t'tl 
I I I I 

lti1M.tl.ll~1t-llM.tl.tl.n:::~Lm~LI!.M.Bft1:::!l11 (ti.M.n:::~ Z) £ IA.tl.~tl.ll~tutl. B~~b.lA.L~tl.ll~1ti.BUti.M.n:::~ I I=' 1'0 to If' F I=>' f't) fro' F ~ i::> I 

lb:::lln (ti.M.n:::~ Ol) 9 IA.tl.~tl.ll~tutl. B~~b.IA.t-~tl.ll~1ti.BUM.M.n:::~lblA.tl.ll~1Utl.lti1M. (L"17 IA.HU~) pr F i=7 /'t) I? F J:7 I i='F p /'t) I F 

111. tl..llL ft ~ 19 ~u nt, M.ll ~w ,tt t-B n. M.ll ~n Lull H L m u 11 ~u111m ~Lib L.ll tl.ll ~n ~ u::: ll n tl.ll ~m B ~ 

tl.ll ~1 ~ LU t-LIA. !!lA.lllb,¥1lH ~!-11B.Il ~IA.I111 m !,4. ~LUULI!. ~ 1 \& tl.ll ~1U ,ttt-B II. tl. tl. n:::~L m ~l 11 ~B!J! 
I' • • 

~'IJtDLJtltttiU .. U .. Ll!Hlt!lltbttDt!HJttti'i:::UttltttfltiUJtlRYMYt!tY 17'17 
" J. ~ J;1 ~ l'b 1=11=' I=' l'b &:11=' . . . 

1~ 
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d i'l~H'U'I-HHl1J (20 i'l~H'U'U ) v v v 
i'l'U'fl "l8f.ltl~i'l1UJfl1Tt'i'Ul 

I <'i QJ <'i 

flO'Ul"lf.l'U 't'itl~l"lf.l'U 

3 2 17 75 

6 10 18 40 

8 4 14 50 

11 7 19 60 

14 9 14 25 

m1 ~ tl1 ~if 'Yin mv. 'l.I0\1 "'f~ fi 'il m 111 'YI~ LYomn 1 u~~ L'l'll tr~ 'll o\1 L'l'n 1 ~ f.J i "*'J tlu uu m 1 . ~ . ., . 
L'I'O'WU UU iYUtL'I'l~ ijtJ'J~ if'YinfllV.L'I' \lfl'h!flW cnfi~\1 '1 ~ til 0\llJl'illflfll'JL'I'O'WU UUiYutL'I'l~t~'W fll'J 

~ 

OJ ..:::! 31.d 31 31 d ::'1 o OJ ~ Ql ~ 'JI q 'j} Ql ..:::! '1 91 ..::!!:~ ... 1 .-=::.. Q.l~ ~ 
'il~fll'J t 1 f.J'W l'YI!'W u fjt 1 f.J'Wt uu L'l'lflty CJ$\1 mH~fl'ilfl'J'J 11 'il~t u u t 11 u m 1 f.J'W ~~\lllOu gu~ 'i!H 

tU'um~U1'Wfll'Jll1\11'Wt~'WmilJ ~\lum'lf.J'W i umillJ\Itn\1 tl1u nm\lu~~uou iiri1u'.h11 i 'Wfll'Jlll • • 
fl'ilfl'J'Jll u\9i~~"'f~fl'ilf1'J'JlJL'I'11Jl'H."H~OlJ 1f.J\1!~1flU~119ltl'J~~l'~'W '1~ lll i MUfl!lf.J'Wiifi111JL'I''W i 'il • ., . ., 

"' "' 91 'l "' ~ ~ ... ... "' 91,_1'1 "'"'~ 91 ... 
U~~m~\9lO'JO'J'W t 'Wfll'J!'J f.J'Wlllfl'\I'W 'il\IL'I'llll'J\l'Vh\I'Wl'YifllJ~fll'J!'Jf.J'Wl 1J t 'W'Yil\I'YI~'\I'WV.'JOlJ~ fl'W 

U \IJ:-1~ i Mtl'J ~if'YI n fllV.'\10\I"'f~fl'ilfl'J 'J ll'YI~ L'I'OU L'l'l'J U~~L'I'lllJ~'\10\IL'I'l'J 1 ~ f.J i "*'JtJU UUfll'J L'I'O'W U UU . .. 
~ • ~.do '191 
L'I'U!L'I'l~~\lflJl!flWCVI'Yifll't'i'W~ 1 



"" o' f'HH'I'W'Ii (E2) 

20 

227 

20 

mean 

6.11 

183.50 

16.06 
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30.56 

80.84 

80.28 

'll~Wffl'J i ~ t~1 '*~ 1.ht 1J1J fll'i'iHltA u 1J 1J iYm ff1~ 11~ ~ tiJu i ~ t~1 '*u 1J1J fffl1JmlJ fl11lJ.W -:J'W fl 111 
~ 1u 1u 10 ~ fl 'W 1J -:hi~ tlfi1'W ~ 1m-n1 m nh ~ tiJu fl11lJ w -:J'W fl1,., 'll fl-:J '11m~ tit! fl d1 u ~ ~ ~ 1J ~ 

(m~v 4.40) trtww1'11Hu1mlJ1-'h~fl~1h~tiJu'W1J'h t!m~t~ulli)u~fl,.,m~lJ~1tlfl11lJff'4nffu1u 

iir~~utAtAfl11lJ.W-:~'Wfl hff -:~~ff~ (m~tl 4.67) ~fl.:J"-:JlJ1fifl t!m~vu i~i'1Jfl11lJ~ 1llflfl1~~1lJfl1lm~lJ " . " 
d Q.l !jl _, ~ ' ~ GJ 3} d d e:2 Gl d 

(mmr 4.56) u"~l11'llflu~~tlJt!Ufl"~'i.!~fl1lm~lJ !'lfnm 20- 30 t!l'YI lJfl~Ut!t!fl11lJ'W-:J'Wfl !1lt1Wtl 
I I I I 

l'i1Yiff~ (m~tl4.11) ~-:J\011~1-:~Vi 4.9 • 

~1t!1t! 18 flU ( N=18) 

I "" I 

mn.Jl'l18tiH q 

mean SD "" 1~VI'I.J 

4.28 0.67 "" ~ 

"" 4.50 0.62 ~ 

Uff~-:Jflflfl 

3. 'lf~n1lm~mh 1 'li't!m~ tit! flfi11~1tlum~tmm!l~tltAfl11lJ~n1J . " 4.39 0.61 



~l'U'1'W 18 fi'U ( N=18) 

'I 91.,j .,j <!I -~ <I I -~ 
4. fli t'lffffl I !fl'ifl·UJV /~umw !'lf'W iufll'V'I 'llfl.:J1l~.:J mm~ffll 

" 
n'Urwm-n l uu~~~'lffi01lm1ll 

q 

I "" ,9/ -~ d 
7. Hl'l~~'J!flfHJmnll 'lfnmu'i~lllW 20-30 'WTYI 

" 
8. H~~~']j'flfl1}tl'j'Jllii!'Wfl'l11!~1l1l~l£J i:Jff''Uff'U 

q 

9. irm1£Jutl~il'~o1lm1'll~'1£Jfl'11llff'4flff'Wlu 

1 o. irm1£Ju i~i''Ufl'11ll{111flfln·.hllo1lm'Jll 

mean 

4.33 

4.44 

4.39 

4.11 

4.33 

4.67 

4.56 

I QJ I 

fl~1JV110f.IH 

SD 

0.77 

0.51 

0.78 

0.59 

0.69 

0.59 

0.51 
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flU ~U f1!l rl'U iifl'11ll~ .:J'V'I Bl1l~fl'lffi01lm 'J lJ'Yiflfffl'UffU H~~ ffll iJ~'Ilfl.:JffU 1 fl £J l <N 
q 

1 tl u 'lJ 'lJ m1 fffl'W u 'U'U ff'U! ffl ~ 1 fl £Jfll'V'I 1 '1ll mil u 1 ~ ~ 'lJ ~ m 11 !'~ u !'V'I'Jl~ ir m1 £J'W 'YI flfl u ii ri1u i '1ll 
~ ~ q 

l 'WflUYhn1lm1ll H~~H~~~'lffi01lm1ll!-w' u hfirm1 £J'W i~~.:Jjjmhm1'Yifl~fl.:J1l~ .:J ~.:J!~uE.:J~ 
q 

~.:Jfl11.0fln1lfl11ll~.:Jmh'1ir m1 £J'W 11~ i~!fi~Bu i l1'1B~I'l~Bfln~l ;nh 1 '~fir m1 £Juiifl'11ll 

ff'U flff'Ul'U l 'U fll'J!l rl'U H~~iifl'11llff'IJ l 'U flU !l rl'U ~ 
q q .. 



' "" 'U'YI'YI 5 

IIlUW~ U~~i6AIJU6UU~ 

~ ~ ' 
m~ 1~ mt ~ ~vr ~>.~~'W 1 ~-r,HYlltJ 'YI ii 'Yil·H11'H1 fJ'W '\.1 t~'lt! m1 fJ'W iu 1h ~fill f1mntlti 6 hwm~ 

5.1 illUNonnill'tt 

I ~ jl I 

m1 1~mrit~Yr~>.~~ulf-lmYlltJ'Yiii'Yil'lfl1~ t'1 fJ'W'\Jt~'lt! m1 tJuiu 1h~flllffmntlti 6 hwm~ 

i1rJu!m.Ju~unn~~1fJ'Il'~n'ilmnJ'YI~fffl1Jfflm~~ffll'IJ'~'tlfl'lff1~ ffl:lJl)fltWflffnhrlu 3 1h~t~'W 
v • • 

' CV .d, I QJ' I .-.!I i 'J)cv ~ 3J ~ 'J) ~ 

'W m ~ fJ'W fl~ll~1flfJ1'1tllfl ~~ um~ t~ fJ'W ~ U1J1Jff1Jtff1~ ~1fJ'Il'~ fl 'il m ~ ll'YI~ fffl1Jff1~ . ~ . 
Ql.t:::t. ld QJ' 4 .d. Q.ld II d ldQJ'o<V 

u~ ~ ffll u~ '\.1 fl'l ffl) 'W 1J 11ll f-l~ffllt]'Yili 'Yil'l m~ t) fJ'W ll ~'It~ fJ'W ~'I fl11flfl'W t ~ fJ'W ew1 'Ill u fJfflfl ty'Yil'l 

fftl~~~~~1J 0.05 (t = 15.69) t~fJijfi~U'W'Wtll~fJflfl'Wt1fJ'Wt'Yhn1J 6.11 U~~fi~U'W'Wtll~fJll~'lt1fJ'W 

rrhtiu 16.06 'illflfi~U'W'Wt~ll 20 fi~U'W'W ijf-!~\Pll'lfi~U'W'Wtll~fJtYhn1J 9.95 ~'ltflui'l.Jmll 

' ~ 

'lf1mll ~fl)~ll11'1tWfl'W '1 'W fl~ll tfl~fll)fff 1'111Bff'llfr'W 1h~ldl'lfl~tiut! m~ fJ'W 'W flfl'illflU mnh 

'tlfl'l'il~ '~ nmum)ru~t~~'1 u u~ u'Y1;1~11~~ ~Tl'u 'tit~ 'It! m1 fJ'Wlll '1 M''Vhn'ilflnll 'Vh '1M' t!m1 fJ'Wtn~ 
~ 

fl~tfl'W vhtfl'W u~~u~iltyllltfl'l ,~ 

m~~~n'ilm)llfll~t1fJu t~fl'lffuu~~ffll1i~'tlfl'lff1) i~nmnhtmm~1J1'Wflu 
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. " 
'EI'Eif1l.llt~tl1.h 'hJ~m~U1'Wf11'Hi''Wl'llfll~'EIU~'EI hi l 'U'U'Wrll'i111tm~ll'Wm (Exploration) t!m~t:J'U 

I I II) 31 <!! 0 ,j 0 31 I 31 0 31 .dll) 31 
tt~ "~ mpJ 11~ t ~" <UJfl'YI1f11'i'YI~" 'EI\1 t 'V'Ifltf1U'i 1U 'i 11J 'IJ 'Eilq! "~1\1"'] U" 1'U1'\Jfllq!" 'YI t ~ 111f1f11'i 'YI ~" 'EI \1 

m'tlfitl11t:1 u"~u"mtl~t:~'Wfl11llft~tll'W~\In'Wu"~n'U tn~m'i'li1m'VIil'Ein'W'i~'VIi1'1millt~'EI'W ff1'W • 
" G) Ql .t::::rt. 3} ... 1 Ql .d. I I 0 '3) 'j) 

t 'U 'IJ'U 'EI1iU1t:Jtt"~"\l'llfl'i:q u (Explanation) 'U f1t 'i t:J'UU~"~f1~1J'U 1'\J'Eilq!" 111f1f11'i'YI~"'EI\Il.Jlff'i 1\1 

o~ d Ql d ~3} Ql <JJo 'j) oQ d'j)J G) 
fllfl 1i m mn t:11nutl1 ~t~'W ilw111111 fl'll flff \lfft:J u" 1'W 1tff'W fl'llflllmm~ fl1fl1iU1t:J'Yiff'i1\l 'IJ'W lJ 1 t 'W u ~ 

" . ... I I 1 o 'j) cv G) 'j) G)9Jo o .<=:). ~ 

iUU UU~1\I"'] t 'H'U fll'i 'U 1t ff'U 'EI'VI'U 1'11'U U"~ t 'U ~fl'U 'YI1t:lfll11~ t 'VIfllU 'U~'U 1t'VllJt~lJU"~~ 'i111ffflU 
I I !)/ I iJ 

'j) 0 .::::.. Ql 9) dd 'j) d Ql .diG) Ql j} 

fl11lJ ff'EI~ fl" 'EI\1'\J fl\1 fi1'EI 'fiU 1t:Jf1U'IJ'EilJ"'Yitf1 t:J 1'\J'EI\I'Eif1fiH'VI 'U \1 t 'U 'IJ'U 'llt:J1t:Jfi111J 'i (Elaborate) 
~ ~ 

Ql d lfl 'j) ~ ~ .t:!f ~ d ,/ 'j), I G) 9J ,/~ ~ 0 .t:!l 0 

'Ufl!'W'U 11~ t ~t'VllJt~lJ 'VI 'i 'fit~ lJt~lJ'EI\Iflfi111Ji 'VIlJ"'] !'VI ffll\J HIW\1'\J'U 1 ~ t:J'Yilfll'i 'YI~ "fl\1 'VI 'i fl'YI1 

n11m'ilJ~1Fl ~t1j'Uf11'itJ1fi111Jf~t~ t:J'Ul.JlU~1 lUt~'EilJ 1t:~\ltlUfi111Jfl mj t~'Eifff1\lt1j'UihflllU1t:J 
~ ~ 

f • !)/ !)/ 'JI I 'JI 

nffll m w{h;i'W u"~<U'Wtl'i~tiJ'U (Evaluation) t1j'W m'iff'iUtt"~VIUVI1'WtU'EI111ni1 t:J'Uomrr \1 . . 
um'1ou i~ 1il'n1UUUVI~ffflUl~f-!mlllq'Yif'YI1\If11'it'1 t:J'Ut~flU'i~tlJ'Uf-l"i1iifi111Jf 111flf11'i t'1 t:J'U 1 'W 

1~~ut~ 

<! '1 "" q I "" "" q 'l/ 4 
5.1.3 fl1l'IJ'ft.:JVUl&1'l'U8.:1UfU'UIU~8ftl11'l~fl1'lfl11'1Jftl1A1t1UlAI'U'Utf'UUrl~ 

fl11llfi'I'Vl'EI t 11'1.! m~ r~'W~'EI'l1~n11m 'ill'YI~ff'Eiuffn u"~ffll~~'ll'EI\Iffn hw 1 ~ • 

-thu''EI~U'i~tiJ'W'VlUi1 'I! m~ t:~'W tli)~~n11m'ill~1t:Jfl11llff'4f1ff'W1'W 11fl~tt 'W 'W fl11llfi'I'Vl'EI l 11~ \1~ t!~ 
(m~r~ 4.67) 'i'EI'~"'~ll1fi'EI t!m~v'W i~i'um11Jf111nm1·:hlln11m'ill (t'il~r~ 4.56) u"~M'1'1Y'Eitl'i~tiJ'W 
u~"~'M~n11m11Jl~n"1 20- 30 'Wln 11fl~tt'W'Wfl11llfi'I'Vl'EI l11m~r~~1~ff~ td'EI\1111nm'i~t!m~v'W • • 
iifl11llfi'I'Vl'EI t 11~mt~n11m1 1JVJ~ ffflu ff1'i u"~ fflJU~'Il 'EI\1 ffl'i 1 ~ r~ t ~l tlu uum 1 ff'EI'W u uu ii'ut ffl~ 

1 ~vm'Vl'i11J'EI~1 'W 1 ~~u~ m 11t 1j'W t'Vl'i 1~'1.! m1 t:J'W l'Jflfi'W ii ~:h'W i 111 l 'W nn't11n11m 111 u "~u~"~"l.!'~ 

n11 m1mu 'W l ~'I! m1 t:J'W 1 ~"\lli'Ein1m'i VI~ "'EI\1111 \1 ~\lt1j'W ~ \l~u m1 t:J'W hifiDvii1 'Eifllffl ~.Yh 
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" ~.:J't11 t '11't!m1tJutn~r~111Jff'U t 'il trrt~iifi111Jm~~fljfl~'U t u flll t1 tJ'U 1J1fl~'U t!m1 tJuiiri1u i11.1 t u 

flllflihh1tJH"mtl~tJut1tJufn1Jtl4flu"l tu~.:J~t~ffmnu"~riur~~1 ~.:Jflll~~n'ilm)1J~.:Jml11 
t! m1 tJ'U 'il~ t~tfl~fl'U t 'tl Ttl~~ "fl~nm ~.:J't11 t '11' t! m1 tJ'Wiifi111Jff'U flff'U1'U t u flll !1 tJ'U u"~ii 

~ . 
fi111Jff'IJ t 'Uflllt1tJ'U ~ . ~ 

" " fl~111 ~ tJff~ tl flll Vl'~PJJ u 1 Hm'f1.1 tfVIn'¥11.:Jfll) !1 tJ'U 'llfl.:Ju m1 tJ'U i'u til ~flllffmn 

iJ~ 6 1 ~ tJfll) t'1 tl'U ~H 1J uif'IJ! ff1~ ~ 1tl'lf~ fl 'il m lll '¥1~ fffl'IJ ff1l U"~ ffll lJ~'IJfl.:J ffll ! 1:J 'U l~ flll ~"lf1 tJ 
~ . 

I ~ G)'j/'j}d j/Q.J 'j} 'j} 'j}'j} ~I Q.l ~ 91 I 

ff.:J!fflll t'tl~!ltl'U~'ilflfi'Ufl11'tl1fi111J~~1tl~'Utfl.:J f'lfl'Ylfl'I:J~fll~'IJ1'UflUfi~~1'U\91H"'J 

fl~H! 1:J 'U l ~ 1J 1J ff .:J! ff~1J i '11'ii flU U" flt tl ~ tJut1 tl'U ~ -j 11Jll'U "lf1tJ'l '11' ~t1 tl'U ~ ~! 1:J 'U 'fl1t ~ 'U 
~ ~ . " 

un'ili1JM1trlu 1 ~tJiin'ilmlllfiMmflM mtJ !~".:Jijfltlglr~~1tJ191'UW.:J'VJfl'llul9lfl'U 'l'11 t '11'tn~fi111J 
4 ~ 'j} d G) G) d I 0 G) j/d Q.l e::f d J 

m t ;t01fll'U 1Jfi111Jff'U t 'il t 'Uflll!l tl'U tlfl1J'Yll t 'ti1JH"ff1Jtj'¥11i'¥1Hflll!l tl'U "J.:J'U'U 

v " ..., ... "" v "" 5.2.1 'UOAiiUOAAU~ tU fl1'11l~fHJ fl'1'1llfl1'1!1t1UlU'I.J'I.Jii'I.Hirl~ 

" " 5.2.1.1 'il1flH"fl11l~ tJt 'Uri f .:JU 'l'11 i '11'Ylll'IJ':hfln ~ ~fl'ilflllllflU t1 tJ'U ~u 'IJ'IJ 
~ 

" " iY'IJt u1~ m.:J 1'¥1 tJ lff1 u\91{ ri .:J H"l'iflr~~ u u u Hm'11.1 q'Yln m.:J flll t1 tJu 'll fl.:Ju m1 tJ'U ~ .:Ju u 'l u flll Ufl'U 

" ~1tl'lf~fl'ilfl'il1JH 'IJ'IJ ifmff1~ ~fffl'U fl1l flflflH 'IJ'IJ fl'ilm lll i '!1't 't11Jl~U1JtU fl'ti1U "~fi111J ff11Jll fl i 'U . ~ 

"' ., "' flll !l tl'U 'Ufl.:J'U fl!) tl'U 

5.2.1.2 i 'UflU~~fl'ilfl'il1JH'IJ1Ji11J!Ul~'¥1Hl'Yltllff1U\91{ tt!'U t'l1'tJ'm1tJ'U t~ 

u"~tu~mt l.:J 'l 1ft! m'1 tl'U'VJflfi'U !~iiri1u i11.1 'l 'Ufln'l'11n'ilmlllmjll tl4fl 'l lft!m1 tJ'U 'VJflfi'Utn~flll 
t'1tJufltiV'!~flll"l nu 

5.2.1.3 t u fll) ~~n'ilm)llflll t1tJufutJ1Ji1mu1~ r~~~Ufl'Ufl1lfln'IJ1m~tJ1n'IJ 
" . 

m~'IJ1'Ufll)t1tJu~ 'llu191fl'U'Ufl.:Jn'ilml1J tm~.:J1ufi!~i''IJ1Jfl'IJMmtJ l11Jfl.:Jfllluti.:Jfl~1J~t1tJufiflu 
~ . ~ 

.,.,. "'!114,!11!11"' !11'1'1 .,. !II 
flll'il~fl'ilflllllflll!ltl'U) !V'Ifl 'HH!ltl'U!'IJ1 'il 'Ufll~'IJ1'Uflll!ltl'U) 

~ ~ ~ ., 
5.2.2 oUOAiiUOAAU~1Utn'll~tlfll-3~0,U 

d ~ _Jd.. d G) d " Q,l d 
5.2.2.1 fl1) 1JflU fffl'l:l 1 U" ~! U) tl'IJ !'¥1 tl'IJ fi111J fi.:J '¥1 'U t 'U flU t) tl'U ~ 'IJ fl.:J 'U fl!) tl'U 

~t1tJ'UfU1J1Ji11Jnl1~~1tl"Ji~fl1lfl'il1J'Yl~fffl'IJUUtm~U1JlJ~'IJO.:Jff1l ll'IJflllfffl'U~tiH'IJ'IJg'U"l 
I I I Jl 

"" 'I !ii<V 'I 'I AI "' "' "' "' !II "' ,g 
!V'Ifl t'ti1J'U t'il t'UUl~ff'¥11ifllV'I'IJfl.:J"Ji~fl'ilfl'jl1Jflll!)tJ'U~1JlfltJ.:J'IJ'U 

5.2.2.2 fi1'J~~fl'ilfl'i'J1JflUt1tJ'UfU1J1Ji11J1U1~ thttl~~fl'ilfl'il1Jflll11tJ'Uf'Uflfl 
'j} .d I 'j} I ...:::\ t/ o G) g} Ql d ~ G) 'l d <> o' 

'tlfl.:Jt)tJ'U t'lf'U fll)t'IJ1flltJ1'YltJ1ff1ff\9ll 'il~m t'ti'UfHltJ'U!fl~fi111JU'U t'il 'Uflllt)tJ'U1'YltJ1ff1ff\9ll 
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... l.d. .c:! .a 3}d 'j) .d. 

fl'W fld)) W 'VHHlUll. fll) !IJ) ti1J! 'Yiti1Jrl~'U tl~fll)fftl'WH 1J1J ff1J!ff1~'11 1fl111Jl 'YI! 'W 'W fll)! l ti'W 

U1J1J11lJijtlfl1Jfl1)fftl'WU1J1JiJfl~~ij~tlrlmllJt)'Yii'YI1~flll!~ti'Wi"ll'1!fliiH~~ 
" . 

fl11lJff1lJ1)fllumm~ilwM 1'Ut~~t!m~~:.~uiuir1HllJffmnilfi 5 1 H!~ ti'W fllJf111il 

~~Mi~t~~nniL 1'YimiJwuntJ1ww1i1mnff1ff~)lJmuwcVi~ : lJM11'Yit:J1~t:J 
" " 

1 "" <I 'JI 
'V'I.ff. 2545. m~!'YI'V'Ic!J : H'V'IlJ'V'Ifl)fffllm~'V'I)11, 2546. . . . 

~ Q./1-='!.'j/ Ql Qlo' 

'V'I.ff. 2545. fl~ .:Jl'YI'V'I : tl~flfl1l)1Jff~ff'Wfl1U~~'V'Iff~fiWCVI, 2545. 
" . . "" "' 1 'I 'JI .I "' ., "' 'JI ., "' .I"' .I 

'J.!~lll 'W'W'YI~!ff'W . rl~fll)fftl'W ~tl t"ll'liJU1J1J1a1lm!)ti'Wl 5 'U'W !)tl~ ffl)U~~fll)!IJ~ti'WUIJ~~ 

" . 
iuiJnt:JlJffmnilfi 2. fl1)ri''Wfl~1Vff'i::tJ1tyty1fl1'iffmnlJmuwcVi~ : lJM11'Yim~tl 

lJ'Hlffl'iflllJ '2551. 

'!fum !ilfffffJ~ . r~~m'i!~~:.~ui'Yit~1ff1ff~{ !~t~~ ff1m~~fflJU~'Ut~~ff1'j 1~~:.~1~1a~mm'i!~t~uf 
~ d ~ d.c:t I <V ~ o'~ ~ 

5 'U'W ~11111 u 1'YitJEIQ'V'I'I1IJtyf)J1'YilJ~ti'YiflEJ~m ~1J1'W fl1'i'YI1~1'Yitllff1ff~'i 'U'W'V'I'W! l'W 
" . .::, cv ct Q.l ... I & ~I d 'JI '3J C\ ... I~ & 

u ~ ~ L 11 ~ fl ~ 'U tl~ u m 1 ti'W 'lf'W IJ 1::: fllJffflEJ1IJ 'YI 5. m'i flu fl11tl ff'i ~ IJ 1 f)Ji)J1fl1 1 ffflEJ1 

lJ'HllJWcVl~ : lJ'H11'Yit11~tllJ'Hlff1'iflllJ , 2549. 

M t "ll'tl ~m1w t 'Yitl. flldffflEl1rl~~lJt)'Yif'YI1~fl1'i !~ ti'W fi'Y1t11ff1ff~{H~~fllUtllJfl1'i1J11fl fl tll'H 1d 
" . . 

'Ut~~t!m~vuiuirnvlJffflEJlilfi 2 Vifft~'W 1~vl~"ll'~n1lm'ilJ~~'W1fffltlfi1'V'Ifl1'i!~ti'Wf 

'YIH1'Yit~1ff1ff~{ 1'YJmiJwuntJ1ww1m'ii1nEJ1lJM1irwcYi~ : lJM11'Yim~v 
" " 

.{ " . Q,l .::1 .o=::t. Q,l C\ d 'j} Q,l Q,l d 'j} Q,l ~ Q,I.C:. 

uu'Yil lJ()'Yin. m'iw~u1n1lm'ilJfl1'i!'iti'WlU1J1J1a1lmm'i!'iti'Wl 1 'Uu !'it~~ff1m~~fflJ1J~ 

" . 
'Utl~ffl'i iuirnt~lJffflEJlilfi 1. m'iri''Wfl~1Vff'i~tJ1ww1m'iffflElllJ'H1Uwc¥i~ : 

. " " 

lJ'H11'Yit11~tllJ'Hlff1'iflllJ, 2552. 

ilv~l!'~{ ivmm. fl11lJff1lJ1'ifll'Wm'ifl~u~ilf)JmU~~N~~lJt)'Yii'YI1~m'i!~ti'Wi"ll'1VliYmf 
" . 

'Ut~~t!m~ ti'W iutJ'i::fllJffflEJlilfi 5 1 ~vi -*'itJu 1J1Jfl1'i ffti'WU 1J1Jff1J!ff1~'111fl11lJf 5Es. 

i'Yit11U'V'I'WntJ1tyf)J1ffflEl1ff1ff~'ilJ'H1UWc¥i~ : lJM11'Yit11~ti'Uti'WUfl'W, 2550. 
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!I} I I 9J 
"" "I <'~ -;;'I"' "'~ o "i i il"" "" "'~ il 
<Jf'Wu~::;mJfl'f1EJ1u'Yl 3 tHl~'W1tm::;mmfY t1ltJ <Jf1~11mm~'ff1Jt'tn::;r-rm.Jl. 

1'Ylt.JltJ~'U1llJ7tyty1fff1fl1fY1'ff9'1U.1'111'11Wci19'1 : 1.1'1111'Ylt.ll'tlt.J'Ufl'UUn'W, 2551. 

tJ~:::iY'Yli r'l11Jfl'U. H~nut'lv'Wf~1t.J1J'Ylt'lv'Wir~~nt~mJ~ff'llitln9'111.1m:::'U1'Wm~if'Ut'ff1::;'111 
31 I C\ rl ~ ~ ... I 1!!9 ~~ d 

fl111.11 f1~1.1 'ff1~::; 1'Ylt.llfl'1'ff9l~ t ~ fl~fl1'111~ tm::; 'ff1~fl1'111~ <Jf'W u~::;tll.lfl'f1fl 1u'Yl 4. 

1'Ylt.JltJ~'U n117 tyty1f11~ fff1fj 11.1tn'l!w ci19'1 : 1.1'1111'Ylt.J1'tlt.J1.1'111'ff1fll1.1' 2548. 

" .... 1 d:l C\ ..:::\ j)C\ rl ~ Q.l C\ 

u~::;'ff1'Yl t'Wfl~m~l.l. "m~t~t.I'Wl1'Ylt.J1fl'1'ff9llt!1J'U'ff1Jt'ff1::; 7 'IJ'W", 11~'ff1~1<Jf1f11~. 10(4 9l.fl.-

tl.l.t.J. 2550) : 25- 30 . 

1117'ff1 ~fl~W'Wi~11.1. H~f1l~'fffl'WU1J1Jff'Ut'ff1::;'111fl111.1{ (INQUIRY CYCLE ) ~ijl'iflH~ffl.lt)'Ylf 
" . 

'Yl1~m~ t'l t.J'Wtm::;fl111.1~1l'fff 1~'ff~~ft'llfl~'t! m'l v'U".if'Wir n v1.1ffnEJ1tln 1. 

1'Ylt.JltJ~'U nlJ7tyty1fff1fllfY1'ff9'1~ 1.1'111'11W ci19'1 : 1.1'1111'Ylt.ll'tlt.J'Ufl'UUn'U, 2550. 

~~t.Jl.l~ '111\iil m~W\Pll'W11J'Yll1~11~m~1'Ylmfl'1'ff9ll t~fl~ 'ff1~tm::;'ff1.1'11~'1lfl~'ff1~ ff1'11i'tJ't!m'lv'W 
" . 

'lf1~".if'U n 3 .1'YlmtJ~'U £117tyty1m~fff1fl11.1'111'11w ci19'1 = 1.1'1111'Ylv1'llvrY'l'W fl7 'U 'Yl~ 111 \PlJ, 

2546. 

~ ~ fl'l1111i ~'ff1nfi. m~ fff1EJ1H~ffl.ltJ'Yli 'Yl1~m~ t'l t.J'W 1'Ylmfl'1'ff9ll!t~::;f1111.1'ff11.11~ t1 i 'W m~ ~11 
" . . 

flV1~i1111nWW1W'Ilfl~'t!m'lv'U".if'UiJ1it.Jl.lfff1EJ1tlfi 3 Yi1~i'tJm~'fffl'W l1lt.Ji~'lf11fl1lm~1.1 
9)~ ~ rl 9) 9) C\ ... ,~ & Q.l ~ 

Uf1utl.I'I11'Yl1~1'Ylt.J1fl'1'ffm. m~fi'W fl11fl'ff~::;u~ tyty1f11~ fl'f1fl 11.1'111\JW crJ9'1 : 

1.1'1111'Ylt.ll'llt.Jfl'l'Wfi7'W'Yl~1h\Pll, 2548. 
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Promoting grade 6 students' learning achievement of matters and their properties by using instructional packages 
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fl1'.i1~atl~rl'ii1>'lqth~ff -ui'ni6Witi'Uli'H'I tflJi)llim m n 11u u n ft::: tl1llJ Vi~ rw 1 il ~ii1i61'1111l1 tllfflff>'~l~!'1 tJ'U 

1'1'1t1'l!~iiilm'.ilJt11'.iff6'Uir6-:Jffmm~fflJU~'IlH1fn !!.l't'Utmi~t~~H ft6 i11111VHl6-:J!Illllfl~lJI~t11 ff61Joow1tJ'UHtl:: 

11Il-:Jt1tJ'U fl~m1'1tniN1'Ufmi~u tltl um1uu~mh::illJfffllJlU~ 6 ~l'UTU 18 fl'U 'h.J111ft!1U'U~ 1 Ufmfffl'loll 2553 

h~!ltJ'UUl'U'IillfftJ1 (fllfJ!ii'Ul~lh:llJn) '11-nhnn~'llmJlltill::\1~ Nftfll'iffmn nu111l'm1uud1'UlJlniimllJ{mllJt'li111l . . 
1 mil' O'I1111Il'lill m1 ti'U t!lJll ffll!ff1~ 1'\' 1 tl'lfl ii i1 m 1 'IJllflff o u ffl 1 mt::: ff lJ u~ 'll o <~ ff 1 n1 <11'1' 1 u fl w ill'I'HI t1::: 1'\' 1 u 1J1lJ 1 w mt::: 

'l'lll1lfll'.i 11 ti'U111Jllffll!ff1:::~1tl'll~fillm 'llJ'YI~ fftlllffl'.i !!(I::: fflJ1J~'Il tl'l ffl'.i '1i1a 1 lf'u m1 ti'U iitn l'IJ{ tnl:IJ1 iJ 11 ll 1 u 1 if' fll11 

mnn11fll'.i!lti'U fll'.iff6'U 1 uu uulln~ 

Abstract 

The purpose of this case study was piloted to promote students' achievement and satisfaction of science using 

the instructional packages for teaching matters and their properties. The participants involved 18 primary school students 

(grade 6) during the first semester of the 2010 academic year. The designed instructional packages through activity-based 

learning comprised 6 activities in 13 periods. It was found that many students after using instructional packages through 

an activity-based learning in classrooms exhibited better understandings than those before leruning with this method both 

quantitatively and qualitatively. This case study showed that the instructional package designed was helpful to facilitate 

students' understanding of the matters and their properties, and this strategy was radically different from nonnal teaching. 

Keywords: activity-based learning, instructional packages, primary school, matters and their properties 
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ldtN:U1111fll1m1ounrfufl11u{~ut~fl~1~fi'u m'l1i~illlfl1l:Um'lt1l'Junnffvutl!ufln'ffvutd'vl11:Ulflfliln11l.Hi'lvtli]u~ 
lll~Uft~ 1lit~V'Uffllll~~llfl11lJffll i il 'IJ!J~ ~ ll Oll JJ1 '\.J ~M l'Jll lfl~m 1:uf if fl 1li llOlflll O'W lift~ 1uihn 1'1Jfl':i ~$tv 1vf 'W li II~ 

~ . . 
i1l'Jll !'im~u~J u i1ti'lu mh~~~~~~~~v~linmi~il11m ':ill nTn1ou m1 fftlll ~~,r ul'i\'~11 ou 1~!Hliv1li}-U'~IIl ~lJ1fl ni1 1111 

fffllll if vmur~~ i~ltlH'lJ'IJ nm1 uu 11 n ffll'W ~~1 ~ tlll n'11lll1 mm 11 au 1111 ffO'W mmll fl~ 
lunnfffllllfl!lfll':il~l'J':i~~'IJll1lll'lfl~~~~o1ntJm':i1i~fll'HlO'W {~1l'J'lj~ftllt1HlJ Meeks [3]l'l'IJ'h fl1:i1i'~ 

flllfl'il" lJfll':i!ll'l'U fll'.iffll'U~I'Il' 'U ill' ~11 Oll Mft~:i'lvlli}-U'ii ill~ lJ1 fl flJl fll':i fftl 'U 1 ~0 H'lj~ftll flHlJ fl n '1\'0'U ii tl:i ~ani .flll1 

1J1flfl11m'.iffV'W~1uillffouu'Uu1inll~1flaHul1l'Jchtil!Jnl.:~fto~~'l:::~'U .o1 iu1huv.:)t~o1nu Smith u11:::nw::: (4] 'l~ . . 
ntlfl11'll:lll1flfll':iH11lu'U'Uflll"ftflllu'IJ'IJmHJ1o u'IJ1Jl:lJiifl1lfillil~1ot~um~ ul:ldl'Ju'IJtJ'IJno,oul:l~l:l.:)iifltli}u~ tiiitlliil 

fi~~ONl:lfflltJ'Iltfl'mfll'i t1 tJlllllU1ffl'ffttf'llflJU1111l'J'W rl1J i 1 um1 O'W ~ 1~f'!Jfll':i 'ffO'WU 'U'UiHUOtli}u~~'lO~ WO JU 

ilfftff:uqniin Hnm1 O'Wf,{ .:)fliTrY~ftfl~U'IJU chu 1 u rm ffflll mMnili 01~ ~'IJ'lf1~~~~o1n'Utn':i i~m'.i 11 vuf~10'lf~ 
i111tn'i:U i'{Hlfl~ [5]vm11 nnH'l1~flilfl11JJflll"'ffV'Wi'lf1lllolffll"'~{ 1~0~ flll1U lhi'il'Nr~ti':utpli(m~nm1ou'lltH 

l1m1ou 1~-i'Utl~U'W'Wn'hti''U 88.13 ~,J~ ~nilfll1ftfl'W~10fll'iffOllmll~lionl fl01~uum:htity'111,Jfffl~~>~~'U .00 I illfl 

Nl:lfl 11 i;)o~NllUJl ll'ff~N 1 un'fui1 lrtfl1.h'lJ~fl1ltn 'HJ1Jli~1 'Wfll'i li~fll'l !l O'W flll 'ffflll fl~lJ ffll"~ fll':i 11 OtJ {ll101fflffttf 

1J~JJ1 1ul1 fl!l OtJiiNllff:UtJ'I1i('l11~fll'.i t1l'J'WHft~ft111Jn H'lfl i ll.itl'J!~flilm ':ilJI~llf,{ -3~'W 
~ d ~ .d\q ~ I jl 'j/ ~ d ..::00 CV d d 'j/ Ql ~ 'j/.e::, CV ~ 'j/ 

111tlfttllVliJtyl11'1JtH'Wfl!':i Oll Mll !~fll:ll'l'IJl ~~'Wtll ~ illl'Ufl'!Jfll':iffflll1~ lll'lll Olllfli'J1'1Jfl~ ~,J'UtJ f;!1 \JO'il~ ff'll~'J!~ 
.<::), A ~ ~ .dt~ 3J .!.::~ ~ 1 01 -"1 91 ..!t ..; ""' 
fl'ilfn1:Ufl11fttl'W !'itl'lff1':il!l:l~'ff1JU~'IJO~ftn 'Jf~fl1lfnHJfl11fi'fl'W'I11~tltlfl'WlJtll!!'IJ1Jfll'l1l~fll'll'ii'JU~!!'UUft'U!i"'1~ 'li'I:U 

~ll91fl'W 5 ~'W ftfl I) ~'Wft~1iltl11:Ul 2) ~'Wff111'ill!l:l~fl''Wfl~1 3) ~tJfln'IJlOI!l:l:::ft~-tiflftltJ 4) ~'U'IJtJ1fJfl11:U{ !!l:l~ 5)~'U 
ll:i~tiiurh t~1mh~'IJ Hl:l::: 1~lll'lt~fl1ltn':ill~'lnci11~l"'f1~~url'ml ~ium1i~ nm1vu m1 fffltJI ~fl ,~ 1h 1 'il'lT m1 ou1~Hi 
"""' d: .<:i ~l'J/'JI ' = ~ ....., Ql .c::~ i il..::t <:!1 a 'JI d W31 
flft1~'11il~!1 Oll t ~~10ti'Witl~ ft illft'l1Jfl'll:Ul'Ufl91'11fl'IJ'Ufl~llfl!':iO'W '11lJft11lJfl':i~ tl fl lfl:i llll'il ~ l!ff1~'1'1lfl111J~ 9\'JO~lll tl ~ 

1litn91fl11lJ!rlamho 1lnnmJ~m~1J1'Ufl11'111'1l'l101fflffl'ln~onmJau~lll.:) 11i'W r~tlfl11ft~ti'l'W lhli'lu ufllltyl11!i'l'U 

lilli}ff'm~ll i nu tl'U! ~fl'W Hft~t~lJI'l!lffl.ltJ'I'li('l'll ~m ':itll'Jtl i u i'lflll11'J1fflfft~f 9\M~\l'W ffl:U11 oll1 111111::: qni>l'1 iii u 

ii911l:;~ hl'u M 

~or::$ 0 ~ 

11i~11'U'Ut111 

l1m1ou~utl':i~o:ufimn1J~ 6 ~1ll1'W 18 tlll iumm1ou~ !llm':ittmn 2553 hu1ouli'1ll'l'illffl'J1 ( mty1lll1 

~'llo:uti') 1~tll!!U'IJfll':il1~M~!IlJ'U One Group Pretest- Posttest Design l~Ofl~lJ~1flUH ,~:Ulil1flfl11~1JU'U'UIIll~1l~ 
.:,. ~SI d, iii ·•=u::s ..,.,.., 0.1 4 'j/ o 

(Purposive sampling) fl111!fl'i1~l1'1Jfl\jllll ~ !~011il11il'ffi'ltl t- test U1JlJ Dependent samples 'Ufll10tJ'I'Jt11'1llll~tlfl~l11 

u'U'Ul1Fifftlllflilllllt.ru 1~oHiu'IJU'11~ftfl'Ui~l'll:lfflltJl1i(m~nm1ou ft1lfl11llflUftfl'Wiitf~'I'I'IJ~ 6 ftllfl':i'ill ~~rl' (I) 'tl'u 

1uiit~tl':i~h)u (2) ftl'liu'ffmll::'IJMU~~ '1Jfl~!l1l:l1 ul:l~llflft (3) nmll~ouulll:l~llHmomn (4) nmll~uuutlt~'llll~ 

!flU (5) ff11!l~ft11'Jfl1~ I'U'ff ua~ (6) Dll~lfll'flflf mlll:h~'IJ 1~onfl'Wt~:uilllm1:Ufll'l'l1~ao~ 11'm1t~wii~Qfllltl~oonli'lll 6 

tl~ll'l ~~~ 3 flU lFIOftlJl~fliuU.i!l~t1~lJIJ~tJ:i~flfl'U~10Ufl!lOll~lfl'l tlltJtll:ll'l !!t\~flfltJ ~'IWilUWlll1flfll:lt11'H1l'JtJl'lf1 

~ ~ ~ '~~ .:; .. ~ .. q 

~-Proceeding f11'lth:::'!jll1'1!1f11'l1'YIV1!'11l'llll'l1\J1J 1'11~l1 3: 1ti'YI 14-15 Uti11'1:U 2554 197 
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. . . 
1'11U1fflfflllf'l:wmtlll0ll nHllllJl!i'lumw crlUl::: mrJJtm ~~fftl mnhn1lm 'illl'Jflfll'l u tl !l Uti ll::: ~ fH '1 ~f u tll 'i ;!111 ~ !H'I::: 

fu'l'lnutrla1tiutl11llUt16~flUl'Wtll'ililtm'l'l~ttlN!!ti~Ufilliimh'ltilS'lillfl 

rmilmnnu I ~'ll'~n11nn JJ'11~ff6Uff1'i utt:::ffJJll~'ll6'l ffll 1~mhtnwc:rl'i::: ~Ufl1lll1~1111 1m if6muvitt:::'ljl'l 

n'iltn'ill 3 tnwcri' ~'lrl' su lf'JJltJ~'l t!m1auiifl1llll~llil1utdoml1'1umh'l~ PU lfllltJ~~ t!m1 auiim1W~111l 1wd6l11 . . 
NU lfllltJO'l t!m1uu 'b.iiirnl'JJ!'1i'l1il1un1omfh1ou 

''"" Nl:lnl'nilb 

fl1lfl'i'l"ll~ 1 t~6'lfflliu;11'1tll:::hl'u 11'1QU'i~ ff 'lft'llfl'lflilllnllrl'l~tl hVt!m1auiirnlll!~ll'il!~tl~ffllll~'llo ~ 
ffl'i 1 ~>Wfll il:~~r'hmll~t~a1~fl~nuJll11l'W u tt: l '11' 'I! m1 au S1ll ri u 1! m 1:::l1' o~tftl 'i::: no U'll6 ~ J ll111'W ·:h .. J 1n11 u ii 

6::: hli'H?" utt::: "ff~lf11'1 1~ur.h~h?" ~'lttluihmmhl'li'ltiu'l'ltl owfl61'!1''l~~flff'! tl-:i16'lflU'l:mJU'Ilo'lfi'lviWl ~ 

llVfl'hffn u ntl V'Wtfl'i'1ilfi 'l~fiQ'iflU~1!!~1S1lltl1.! i!tlll:::lffi'l 1~li'H~lJ6'ltlU'i::: flflUirtV~'lfU~I~V1 utt: ii 

6'lfllh:::nflU1llf1f1ill1ii~w~ ;nmfuum1uulilfll'i mmo'lt~lNffllil~hmnlaml1 (fll 1~6iimal'l1't!m1 mu~1 1 ilil 

fflJll9il1Hfllaflll1ffllJ1Hiff'llfll'l 1~\nminllw:::mauon) >~n H~ 1 UffiH'i :::Pi'lltl111l!-ti'll'Wiifmnuvitt~'lj~illlm 'ilJ'lHH 

Uflll{I!.!~U'i:::tllJfffllll'il~ 6 ~11.!1l.l 18 flU nuil um1rnHl1'WlHf\iffllll'Hlfi6fl!I1JUfll'ill~tlfl'll~fifffllJlfflJ1J'~m~ . . 
flltJill'W'll6'1ffl'i~6'l'Yl~ffflUfll'i1l:::tnmh ff'l!n~5nllWt! Uflffl'i if nn 'lh hlfh fll'il111!~1~Bfl ut~::: i!~'~l1tlfill!lltl1 1~ 
mrmmhnilfl'i'illnA'1t!m1vmhumniifl11W~l 1111 wlfol1l~lltJ'W 44.44 % tdt~u m1rmiifl111H~llo ludu~ffmJ'~ 
'IJ6-lffT.i!l~1 ii~th'h.J~01Jtll11J~ 2 fflJll~'llfl'lffl'il'WiYtn'W:::'ll6'lU~'l 'IJ6'lll1tl1 l!l:l:::Uflff 1~Wfllll'llV1Jfi'l'lltNtU ff\ll'W::: 

~H '1 (A'6uitu uJJ utt:::\)n 11J-:J) 1M't!m1aus11Jti'u1twn:::li'ltl'i1~m)j6ul11v~h~nu tflt~ '1M'h\''1i'6t:r~tli1t:ruii 3 

"' .. "' d 0 ,.. ~A ~ .. W 
·l!'m'W::: fltl 'llfl'I!I'IJ~ 'llfi'l!l1tl1 !!tt:::Uflffll16'Wl u~rll'ill~l:lfl'lff1JUI'l'll6'1ffl'J !llfftllll:::'llfl'li!'IJ~ 'llfl~llftl1ll!l:::Hflff 

lmim~'lillmhnilm·wt!m1uuff1lJU nfliiulafflJll~'ll~Hffu.tf'l 3 ffmu: 11;\'aaH\Jfl~fl'~ ulOI:::ft"lJJn mhr1111J{~'l~ 
11~ill'Wfll'i ~~ll fJ~~1'116'16'4Sllflff lll'Wfffll'W:::'Ufi~!l ~'l 'll6~!l1tl1 Htl~!lftffi~fi0Ht;Jf1~6'1 ~ ~~thii''W lilM ~~'ill fllll 

fiilm'ilJfi6t!m1uu Il'lmlooii mu 'Mil'llB'liM tt1u":::ufl't:rfflllnn1ll "1~~ ~~n11w:::nu 1 11tt il::: 1 Mtt'il 1n~~, iu~~~ '~ < fll . . 
6ii1JlflfflJll~llllJ!~1Ji1'llfl'l!l1tl1111l:::Uftii'lifflJll~f11'j i 'H tl 'lJ 6-l!lf t1111:::f fllll'.i::: i>llJ~'U fh i ~~S fJ1Jiff1Jfltl'W i11tlfii11 Uti~ 'il ~ 

'll1ttillfl~\!~"~~~~ltff1Jfl 'Wflf1illf1'1lB'l!l1l0111l: 'l11tt Mmhlfl'ff~ff11l11tl'll1tt i~1'1iu ff' ~tnl'l'l~illnm·nriui11 l1lt:Jf11'i 

'll1tt'll6'1Jll'lfl) ~'lJu 'llfl'lll1tl1U!l:U nffii ~~yurJu '116-l il1l01 l'W O'ilfl'i':ilJrl''Wllilt! flll till ff1UlJ 1 flUfl111J!~l hi 'WI if {)111 ~ 
iiau 55.56% 

thl1lUtlilf1n1Jn 3 fll'J!l.J~U'WII'Ol'W:'Il6~ffll d'Junl'ill tJ'W{1~6-3fllHU~fJ'W!!Ut!'ll1HfllVIHI'l Utt:::fllJ 

ttl~auHUlOI~VlHiflli utt:::nilm:; JJ~ 4 nm tl gvuu U!l'l'llrHffl'i .tf'lfftH fi il m:; JJrl' ~6'1 nu i 11' 'I! m1 uu 6iimanmtlgou 

ffmu:ul:l:::'lltl'ltl'll uttd'lil~tJ~iifll:l~6fll'iiU~uuutll:l~'llfl'lffl'i l11J'll irm1tJUffl1l1'i06iima'l~·:hJlff1ll1'iOttl~ou 
ffmu: ntt 1m tlu ufi fflrlu 1 ~r Utl'll:U ~flu ( fll 1~ oil m m~1Jt~lll1~ 'I ill m11n 'il n n ll 11 ms ~'ll 6'11'11 tt11tl~ uu fftll'U::: 

ntt1m1'1uufit:r1lnlll:::mu) u":t!m1aufflmsmllt1111l{t;fllJ 1a~m'itnl'l1tJ~fl'i'lltHJl ~'llll':i~ffl'lff11JUO!tl~au 
ffmu::: 'l~u~1U~fl,urluffl'i t~JJ i~i1ti'lunn tllgauutl!l'll11'1 mvmw ri1u Tlll ttl~ awt tltt'lm 'lt flU H~'~ illnli lflil m1 1J 

t!m1au fliimu M .. hml'l 1111 fllfltt61 mhtlfin1 u1r'luH-nj u~1li1 1 M'tn f~W6 'lunfftnl'l~u (ill fliimm~w~lJ i1vl o'lu nff~ 
""' .: ~ Q <I , '1 ol d! A ..... 0 .... _ ~ d. """' I ~ .J ""* ...! 

lflfl'll'Wflill!nfftllnJflU flililfl 'Iff! 'If '111Jflff1'iffil'l'lfU~mtl~mtJll!tl1:Utfll'lii'l'i tl11J il:::t uu m:; 1 Ul:ltJuutl 1'1'111 Ht tlll) 'If~ 

t!m1uu ffllJ1'ifltJfl~1ilOHnmu~outn.lttnmtflli1~ (fll'l~f1'll6'lfltt 'l~ fll'i!Nlm:::~m nmnl'lffUll'lltl'lmgn) 11~ ~ill n 

.Yhnilfl'J'ilJU~TYIUi1t!m1auti1a'l 22% ~ir'liiffuffuti'unmtl~vuulll:l~Vll'lfllUmrt nllnmu~auutltt'I'YlHiflU 

198 
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rlnrfufi11ml1J~ 5 ffl'Hl::l11t'lmVJtllff u~J::n11m11J~ 6 fllJ~tflt~u{ ~~ffu~fi11nnlllf~u~rmhi'tim~au 
fllimam1m1'lum~ !llff un::~n1lft'tlllfl'lllltl'lum~ tllff'llfl~ffn~1.nuii~th::hruhi ~~um~au1~m::~llli;l~il'ff 

~lJ 1 u ff1111::mam~ '111 1 ~1fll1t11 flil::vm:hm::?tlllttl~uu 11111ihb~u d'luu~~ liqllit l'lu m ?I uC~:: ~lJm:: illll i;l fliT fffi ~ 
iuffm1::mu i'lft~mJ '111~1tlfl 1'lfl'l1l::'VIu':hm::illlli;lm'Jff!tl~uu1J1flffu~~~l'luiYJ ll~'U iiqnitl'lutuff lllm::~nililflil'ff 
'llinJ~ au tiu ff~~ -hli qn itl'lu 11111 ~ 111mf uti fltl uu 1h 111 'ill~" fl~ 't ~m:: ~ 11l il m.'Jffn fl ft'O u ff1l ~1 ~1 u i1fllh:: ~ 1iu 

: 'JI : d :.:~ : : ~ : .!J ..A 1 ""' (lJlfflJffltlif lJllJ::'IlllJ!Utlfl 'Ul'll!Ol ~lJ'Illd 'UllJ::'Uld 'Ul!flfif) 'Ul!'llfllJ) Ul1::ffllJ1101'Jjf)lJ tl~fldllJ~110JffU11::"lltJ 

m~ tllfflJltl'i::~n9li~iuiifl t~otim~vumlu'ilm::mllil~liffffllJTiml~fftlllfl'ifllllff'l~ H~Mfl~lil~fio1h lfl1!l'VIJ 

ii Jthri'lf111fl1i'i 'ilJ'lll~ll1ffil~i'i•o~hn1l1:: mo1 ~u H;nmi'lu'lfo~flenflo~ono{lJiwtm::Mn'lfm 111mfu i~m:: lillll m o~ 
'j/ Jl ..::~! 'JI 

~lJn~1uffuffo~th~unfl'{lJ~'W Hl1::ffl'iffnlilth\ilon'lflll thhh·o~~'t~uli'J 111numim~mnhmnwmoJ'l'lflfftllJI'n11Jtl'lu 

m~ l1Jff1lltlfl'U~Ii'l!fltl{~tlfl'lllJ1 Ull::vWtl0{\1-if'W 'VIlJJlffllJUOlJtlflfl'lliJ!l'J'Um~ !llff'l~ l\ilfllllfllHlflffflllfilJJl 

mam JlfflJfflO"'f J11J:: 'll1lllllon 'il:: ttl~ t'J'W ilm:; lil1ll 6u i'itni~Wflilunaty~u 111 niYJ11~w l'luu~~ liq llit tlum ~ 
ll~ffoutimmt~::Cilll'lll~'U'Ill1 J1~!6'll'IUllm::mllfl'U~Ifli~Uflil'flfl'lllJ11U~fllJil1flff!!~J!lJuifJli~'U liql11f'tl'Jl!!1Jff 

1;V C -"'l j.l I QJ .d d .dt ' )I ..: d. Q do j/'<=>o Q.t d ~ I j) 'V <:V d, , "0 

'lil1J'il1flllltliltl'i11JI!tl'l'111J11lJfll':ifl'U!YW1 5.56% 11 iiJ!'Illi11hll'Utllfll11'ifllJ 'lf~~'lilfllJft'JllJ!lf'll'l101'1lflllf11Hl'U ~'I'll 

m'J'I'I~(lMJl iin 1-2- nf~ Ul'il::ihmllrihhuln~~,j'W 

su 
1. ffft'n1ui1~tl'i::h)u 16.67 

2. ffl'i 'hHHll'U::'IHJ~U~~ 'llfNI'IiCI'l ll(l::Uflff 33.33 

3. fll'lttl~ouutiM'I'IHmoml~ 22.22 

4. nmtl~omtllt~~'I'IHiflii 33.33 

38.89 

33.33 

PU 

44.44 

55.56 

55.56 

44.44 

38.89 

61.11 

NU 

38.89 

11.11 

22.22 

22.22 

22.22 

5.56 

~nH~ 2 llff~~fll1ff1J(}'tlim~nm~ou1'!11imnfi1fff15 ~1~il1fltn1~~f111t5oum1ft'OU!!1J1Jfflllff1::~1tl'lf~ 

01lfll'JlJfll:iffO'U ff1111tl::tlll'!J'~'Iltl~ffl:i fll'il m fllJI llfl1Jft:: U'U ll fl(l fflJ\}111( ¥11 ~fll'J I~ till 00 'U I~ fl'U Hl1:; 'li ti ~~~ tllJ 'VI u-J1 
' ' 

tn1'1'1~ff01JOU'WI~fllJlin::!I'U'UI'il~f.l!'lllftlJ 6.11 fl::lllllJ 1!11::fi::U'UlJff01J'IfGi'~!~ uulifl::Ullll!il~fll'lilti'll 16.06 n::II'U'U 
d: I t d.-:s I I Go' Q.l ~ I 0 I I I'll T 'illflf11HhlJ'lfll!lllft1J 15.69 'IHlJlf1f111fll T illflliiUWtllJftlllllf11J 2.10 lii-3UlJtn T 'illf1f1l'Jfllll'JW1Jlflfl'l1fll T 

'illfllill11~i~oeuf1J H, uff~~ilfl::u u uft'Oll'lili'~!~O'U'Ilo~um~ uu ~ ~ni1fiuu1~ oumh~liti orl1ri{lJ'l'll~ao~Yh::~1J .05 

SD T 

15.69* 

18 16.06 1.59 

199 
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trlvitm 1::-.ft~::u uu mnlflfftJlll'ftl~)J iJ'I1 im'lmll1 vu ~ 1 ~Ill nn11 i ~~fl ii ll m 1 m1 f! fftJllffU u ft:: fflJ'!J'~'Il !N 

ffll 1m:h umlvuiit.u'1ht~tJ~ mfl tuff mn~f(fl hwlifim1~v = 38.89 rhut~tJ~ffffnlu;i~th::h)u t!nt7aulim1)J 

t.u'lim!va~f(~ iflul'hilm~v = 16.67 HffiN'h 'l[~fl'ilm1)Jfl11fftJm~v~ff1mtJ::fflJ'!J'~'IItJ~ff1nl1111'1!m3uuJhu 1'Hqji1 . . . 
fl111Jt.u'1 11llurutJl11!!1'ift::111.u'm~1Jmfl1iu 

'illflfl1'j 1 ~'I[~ fl 'il fl'n1J'I1~ fftllJ ffl'i!! ft:: fflJ'!J'~ 'lltl'lffl'i I ~tl-J'~fHl ~ll i)'11il11 ~~ 11.1 fll'i !l tJl.ll'llJ':h\! flll Ul.l }j flU 

~l'llmtrlu1tillm1n"'1iii~ na1lh na1einm)J iFJomw1::mh~~-:urlmhmn1~fttJ~ utJ::iimlvihJnueim.nll !!MttlRou 

t7rrw fun::ff1ll1Hl i ~~~~'lmv lu n~ll M iuu Nflllfl11lltllfl11 fftJ~u '111 nthmlltln1m1J~~fftJ~flatJ'Inmifm11~t7 vu 1 ~ f.l 
" 1 "~ .. , ~ """ j.l ,..,;, d Q.l <!!I 0 ... , 9/ Q..O ""' 91 14 I Q..O q I <j} 

m::l')ll 111.1 m1 vu ~flflfl1Hl~un:: nmuff~~vvn u~rr ..:rm::1'1tltJfll\lltJ1Jl1 ~'il1fl'Uflll Vlltl:l;i'ltl~ tll~~J:Yu 11\JflllltJ '~ 

tt1v hi ul'it~17i11't!m7ou 1~ntlfi'!J'~l1~M'I.f1 t~tJ i11'tfiflfl11ll!.u'1 h~~'l~ll 

'~'lUNl!nl1'flfl1.ltH 

fl11i~fl11!lfll.l fll'ifftJll1 ~f) 1 ~l~ fl1lfllllll1~fftl1Jffl'j l!t'l::ff1llJ~'IItJ'Iffl'J li11 MUfl!l OllUHt'l~llt)'l1i'I11'1~1'\.J 

rW:Hl uu~ ~fl':hfimH! uumiHuutJrilt1qpmffn~~1 ::~'l.l .05 u fl!ltlt.! iim1ut.u'1 1utifmn~tlti'Ull1flfl'll~ voa:: so 

uvnlllnifonmi1'Jlflnllm 1llff1lln mh 1 11'1! m3 au lim1lln"'1 lu m1 Hff~'~t~11llfi~ua::ff1m1ou1.lmtlavufl11ll{ n1t1 1 u 
0 t I I t 0 0 

n~ll ,~ fflll11ot~tJ)j 1 v'l if'lrh! tJu r~~ 1tiurmu{t~ll 1~na::l11.u'vvw1 nfftJ~fl"'v 'lnu n11 m 1 1Jnnui'll1 tl'IJ v~ ,n iJ 

~1111 \111fll'l1nmni~ 'illn~i 11 tJ 1 ~ t11 "l!fl n 'il m 1 ll'l1 ~ ff01Jffn ut'l:: ffll'!J'~'IItJ'I J:Yu 1 tl1 ~lh 1 11' N ft ~lHJ '11{ m'lnm3 tJu i'b'l 

ino1ff1fflllliflmuRuiifi1t'l11n'l.l 68.20 'ii'~'i!·nnmr:hllm:~fimn 2552 ~fi1u1J1 [2] um7 tJ'W'iY1'1Jll1fl 1MuHnnm7tJu 

tm~m~tJ 2.5 ti~t1'1u 29.41 % i'l,f'IJ'I[I'Ifl1lfl11lJll~fftJ1Jt1l'mn::fflJU~'IItl~ff11ff1ll1'l'Olh111'Nnff'llqni'l11~fl11iiuu 
.J 

Q;'l'llll 

"' "' !tlfl'fl'i6H6.:1 

[ 1] J(ho1'lf1tn'l' hu3ou~1urhtiin (2552). 'l'1tl'l1l!Nt'lfll'Hlou1Jm:~fimn 2552. 1Ht7ou~1U\hliin 

[ 2] fhfll'lf1flll h~!lfl'U~1'1Jliltfftl1. (2553). 11tJ.:I1liNt'lfll'illtJ'IJlJfll'iflfllll 2553. 1Hiltl'IJ~11.llil!fftJ1. 

[3] Meeks, Elija Bruce. (1972, February). Learning packages versus conventional methods of instruction. Dissertation 

Abstracts International. 32(8): 4295- A. 

[4] Smith, Patty. Templeton. (1994, January).lnstructional method etJects on student attitude and achievement. 

Dissertation Abstracts International. 54(7): 2528 A- 2529- A. 

[ ] 

01' "" o:!JI q i/ ~ ,....;""' I <V ~.t """ .., 'j} 
5 i'(l::l'1fllil !\J1!'116fl. ( 2546 ). NJ.lfll'j !'ll'lf~fll'lfftll!1lltl1ff1ff~1'11lli'16NJ.lffllt)'111i111~fll1!'l'tl'IJ!!J.l::Vlt)lllflnlli'I1'1Jfll'i 

fflJ! ff1:: '111 fl11lll 'Utl ~ u fl!~ tlll ~ll jl"Ji 0\J fimnll~ 2. 1'11 tJ 1 un 'IJ f 1'1ll.ll. (i'11 011'11 ffl'l ffimn)' 

lll11l'YitJ1~tJ!'iitJ'I 1l1li. 

200 



165 

Using instructional packages for enhancing students' understanding of 
matters and their properties through activity-based learning 

Pornpimon Jantaban ,. Juthamas Jitcharocn1 and Sanoe Chairam12 

1
Depar!ment '!(Chemistrv, Frxtt!Zv (f.'idenee. Cl>on Ralch,l/hani Unh~·rsi~v. Warin Chamrap, Uhrm Rmehathani. 

Thaihmd 34190 
1 Departmem o(Chemistrr and Cenrrc fiw lmwvurion in Chemistn•. Faudtr o(Science. {:J"m Rarcharh<~Hi Universin·. 

. . fVarhiChamrop, Uhon Ratchath;ni, Thailau~Ji 34190 . 

E -/\-fail: janlaban.p~i'hmmail.wm 

Abstract: The purpose of this case study was piloted to 
foster the Instructional packages for teaching matters 
and their properties. The participants involwd 18 
primary school grade 6 students, who were studying in 
Taseiaw Sehoul, Pranomphai, Roi-Et, during the first 
semester of the 2010 academic ~ear. This pilot study was 
conducted to investigate the students • satisfaction and to 
ensure that they understood the language used in the 
topics. The designed in>truclional packages through 
activity-based learning comprised 6 actiYities in 13 hour 
periods. The concepts for learninl( inmlved the matters 
and their properties in chcmhtry connections about the 
chemical basis in daily life cxperit·n~t'S and observations 
of solids, liquids and gast<s, phase changes of matters, and 
add-bast• indicatm·s. Rased on the Basic Education Core 
Curriculum B.E. 2551 (A.D. 2008}, this study was to 
move towards the learncr-c('ntf.'red learning by 
emphasizing more self study. The research findings were 
found that many students after learning by using 
instructional packages through an activity-based 
learning in classrooms exhibited good understa11dings 
more than those before learning with this method both 
quantitatively and qualitatively. This case study showed 
that the instructional package designed was helpful to 
facilitate students' understanding of the matters and 
tbelr properties, and this strategy was is radically 
different from normal teaching in Thailand. 

Introduction 

For teaching and teaming science at grade 6 level 
in year 2552, we have found that the achievement of 
students' learning in science was 63.52 (1) which is 
lower than a set threshold. Mo~'t students' grade was 
about 1.5 (35.29 %). This might cause from the 
students· background and lack of confidence in the 
presentation the class. Moreover. activities, which do 
not respond to the attention for students' learning. 
make them feel unhappy in classroom and no 
enthusiasm to learn. From sm:h problems, instruction 
package are therefore designed in order to set up 
activities for learning. There are five steps as follows: 
l) Construction of knowledge 2) Exploration 3) 
Explanation and conclusions 4) Elaboration, and 5) 
Evaluation. Students are lree to learn it better by 
themselves about the process of scientific skills, to 
promote the students' responsibility to be more active 
learning. Lcaming process of scientific skills and 
practice ctm be applied to their everyday lite. 

From the literature scrveys. there were several 
ii1Structional packages of various topics in science 
subjects. such as dcctrical energy (2), environmental 
science (3 1 and biological science t4), resulting higher 
in aehi<.:vemem.satislltction {3) and scientific creativity 
(5). There is also a comparative study of aeaJemic 
achievement of students by using a set of teaching 
science and swdellts who were taught by teachers' 
guide (6).ln can be used to increase students' 
educational achievement better than the teachers' 
manuaL This allows students to think, and does not 
make to solve their problem with each other. In this 
case study. the researchers are interested to use a set 
activities for enhancing students' understanding of 
matters and their properties. 

Materials and Methods 
The research d.::sign was one group (One group 

prete-st- posttest design) 
Participating samples are primary grade 6 

students who were studying the first ;;emestcr of the 
academic year 20 I 0 at Taseiaw School, Kanchana 
Oppathum, Phanom Pri. Roi Et. Thailand. Total 
number of 18 students was selected hy puq)l)Sivc 
sampling (Purposive sampling). 
The variables studied 

I. A set of independent variables such as 
activities of lhe compounds tested and 
properties materiaL 

2. Dependent variables are 
Achievement in science, subject are matter and 

properties of substances. 
Satisfaction with the teaming of science with 

activities of the compound.<> tested and properties 
material. 
The duration of the experiments consisted of 13 
p;..>riods, 50 minutes for each period. 

Tools usedji;r this study were listed asfidiows.· 
1. A test of science achievement, subject are matter 
and properties of substances. 
2. Set of activities tested substances and properties of 
substances. 
3. Questionnaire for measuring swdent satistacrion 
with the activities tested substances and p.mperties of 
substances. 
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Table I. Create a test of learning achievement format. 
Subject is matter and properties of substances. 

Subject 

Matter in 
daily life 

Physical 
prope1ties 

Compounds 
in thc_solid 
state liquids 
and gases 

Physical 
changes 

Chemical 
changes. 

Acid-Base 

Indicator 

Content 

Matters in everyday life i 
comains an clement. Some ! 
contain only one type of 
substance. Some comain mor 
than on substance. 

Properties mca.<;urcd or 
observed without changing 
the composition or identity 
of the substance. 

Properties of solid mass, to 
address, the exact shape of 
particl.:s. constant volume 
aligned next to each other 
tightly.-:,Jlid state_Liquids 
and ga...;.c~. 
Propcrtic, of the liquid 
mass.w address, shaped 
unstabkparticle volume is I 

1 constantapart,anddisorganized ! 
Propcnie;; of the liquid mass, ; 
to addrcss, shaped unstable 
particle volume is constant 
apart .and disorganized. Mass 
of gas propenies, to address, 
shape uncertainty, volume is 
not constant. Panicles move 
freely in all directions. 

Change the status of the I 
material, shape and size of the ! 
substance changes hut the · 
substance remains the same. 

Changes cause of new 
compounds, called the 
reacti(ln, which can he 
observed from the foam, 
precipitation, 
change the color of the 
substance, the odor, 
temperature changes. 

Acid is a substance with 
corrosive properties of metals 
and tissue. Most of them are 
sour. Litmas paper changed 
color from blue to red and 
there is a lower than pH 7. 

Indicator is a substance t~-<;ed 
to test the acid - base of the 
solution. Indicator properties 
are genentlly acid. 
A substance that changes 
color when the pH of the 
solution changed to 

Number J 
1.2 

3 

4.5,6 

7,!5,9, 
10,14 

I l, 12. 
13. 15 

16-19 

20 
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Materials uS<.-d in this experiment,; is a handbook of 
science sul~ject teacing of matter and properties fbr 
grade 6. A section of content induded of 6 plans 13 
periods. Each plan includes learning, learn to manage 
knowledge, skill test and practice test.~. 

The students· achievement test of subject matter 
and properties is a 20 multiple-choice test. Table l 
showed the type tesl of choice with 4 options from 20 
question:; 

ln this study. questionnaire !or measuring the 
satisfaction of students was designed by a Likert scale 
of 10 questions. 

Dara analvsis and stati,tics used to athlh:::e the data. 
I. Analysis of achievement kst results from the 

achievement of students. were analyzed using a 
statistical T-tcst Dependent samples. Data analysis to 
test the ditTercnce of the average academic 
achievement use SPSS. 

2. Comparative analysis of achievement bet(lre and 
afrer using the percentage. 

3. Analyze the level of understanding of the content 
by percentage tor each activity. 

4. Analyze th.: satisf<tction of students studying 
science with a set material activities of compounds 
tested and properties. Analyze by the mean (X). 
standard deviation (SD). with s<·oring criteria and 
interpretation. 

Results and Discussion 
Achien:ment in Sdem.e .mbjecl 
The inquiry teaching and learning wilh <m activities set 
of test compounds and properties of substances. 
Compare of scores on achieYcment bdhre and after 
learning as shown in Table 2 and 3, respectively. The 
test showt..-d that the average before lem11ing score was 
6.1 I points. The test scores after !earning smdents' 
avemge score was 10.33 points. The /-test value 
calculated was 4.8S. Theref(Jre, this shows that after 
the students' test scores higher than pre statisti..:aHy 
sit,'llificant at the .05 level. 

Table 2. Comparison of scores on achievement befhre 
and after learning 

Achievement J N X l sd J I 
learning_ scores 
Before I t8 6.11 i 10.23 I I 4.88* After ! 18 10.33 ! 6.58 I 

I 

Set ofactivilies of substances tested and properties 
Most of the students well understoodd each added 
topic contents as shown in Table 4. They exhibited 
better understanding about the following topics: 
compounds and properties of acid-base substances 
tMean = 38.89), the solid state, liquid and gas. 
indicator (Mean= 33.33). However, students had low 
understanding about matter in daily life (mean "' 
16.67}. This indicates that the a<,tivity material sets 
that test compounds and properties can be used lo 
increase ibe studnets' understanding about matters and 
their properties. 
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Table 3. Comparison of scores on achievemem before 
and after learning by subject 

Understanding 
Subject (%) 

Before After 
Substances in everyday life ( 1-2) 27.78 52.78 
Physical properties (3) 55.56 66.67 
Compounds in the solid 
state,Jiquid and gas (4-6) 40.74 64.81 
Phvsical changes(?. 8. 9, 10. 14) 31.11 42.23 
Chemical changes 
{II. 12, 13, 15) 22.22 43.05 
Acid-Base (16-19) 23.61 50.00 
Indicator (20) 50.00 89.00 

Table 4. Level of understanding the content of each 
activity .Percentage level of understanding 

Set of activities 
Understandin2 (%) 
su PU NU 

Matter in daily life 16.67 44.44 38.89 
Compounds in the solid 33.33 55.56 11.11 
state. liquid and gas 
Phvsical changes 22.22 55.56 22.22 
Chemical change 33.33 44.44 22.22 
Acid-Base 38.89 38.89 22.22 
Indicator 33.33 61.11 5.56 

Studenls ' understanding about each topic 
In order to probe students' understanding, drawing was 
used to investigate about their mental model as shown 
in Figure I. This expression has 6 behaviors, including 
memory, understanding using, analysis and synthesis. 
This is consistent with research (7). It was found that 
sn1dents who used the kit to teach about the 
perceptions, ideas and attitudes toward science than 
students who were taught by regular. 

Figure l. Students' drawing about the material in the 
solid state, liquid and gas. 
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Level oj satisfaction with test erents 
Overall results showed that students had a good 
understanding about matters and their properties. On a 
detailed consideration of the questions, it was found 
that students were enjoyable about the activities with 
the mean sc.ore at 4.67, and feel to gain better 
understanding of the events at 4.56. The leaming in 
each activity takes 20-30 minutes with mean score at 
4.11. 

Conclusions 
Teaching and learning activities used a set material 

of test and properties substances, which manner 
consistent with the content of student achievement 
after two weeks the schooL Significant is at 0.05 level 
of confidence. It was consistent with past research (2; 
3 ). This might be due to sct of activities on the quest 
for knowledge processes. To create new knowledge 
and to link what they lcam with experience or prior 
knowledge appropriately (8). We consider the overall 
lead after a series of research activities and properties 
of the test substance to substance. The achievement of 
science learning, the average value was 68.20. (9), 
which is higher than last year 2552. Most students 
receive grades 2.5 grade point average equivalent to 
29.41%. Overall of student satisfaction are at a good 
level, like (3 ). That is, students were taught a set of 
actiYities. The ability of thinking. readiness for 
leaming, creativity and social adjustment increase 
which is consistent with research (7). Thus, the 
selt:cted activity material sets of test and properties 
compounds. Accordingly. other subjects related to 
various topics in science in this. Appropriate to higher 
academic achievement and satisfaction with test events 
set the properties of substances and compounds in 
good. 
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