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The aims ofthis study were (1) to design a learning module and activities of Zodiac by using 

low cost materials found in local communities, (2) to compare subject students' learning achievement scores 

on the topic of Zodiac before and after instructing by using those learning module and activities, and 

(3) to study the subject students' attitude toward the Zodiac learning module and activities. The subject 

students were 26 grade eight students in second semester of academic year 2010 from Watbankahad School, 

a secondary school in Bandan, Buriram Province. The students took a pre-test before starting their learning 

with the Zodiac module which was accompanied by activities designed to develop their learning process. 

During instruction, the students were grouped into 5-6 students. After that, the students had to complete 

a post-test and attitude test. Results from the study showed that the students had higher achievement scores 

measured by the post-test than the pre-test. The difference was statistically significant at p < 0.05. 

The subject students' progress score was 0.66 calculated by using normalized gain. Moreover, most of the 

students also had good attitude toward the Zodiac learning module. 
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fl'l11Jflfl111owq~m11J 4) ri~1ff;1Jfl11oih.h1v~1,jL~OlJ lv~ 
, ""' _. .I ... _. Sl ... "~ "' 

4) 111JnL'Sti1J u1::11J1Jfll'S 11 ti'UlU~:: U 1J'lflfl1110l'lf111:: 

'tin11::n1::'U'l1Jf11'Sf1~1J 

5) m1Jthm1J1l~,v1iJt1 1-Mu li1 11J 

m,-n~lJ11J1flnnlJ~1um11;vumnYolJ iflv,r'l 111Ju iin1::'U'l1Jm'S11nn'1 ~~d' 
c\ifflJ1 U'IJlJlJtU, 2553 : 421 - 423) 

2.4.1 m11::'Jlif'U't'll fl'l11Jfifl 1 um1i~u 1lJ 1flm'S1Jtbu 1 11qj~::1~1J~u~m11Jo~1lt u 
M , .4 t .- Jl .!'WI M t ...\ , J1 '"' o' "' d.-.f 
11fl!l11 lJI'SO~lJlJ U~::1Jfl'l11JfiO~fll'S ~::Un & 'IJufl!111lJlJ1'VfO 11lflflfftl1'Vffll'SW11'SON~ml'IJ1J 

. ' "' M ,p.., 2 : I ,_.d.. 0 

2.4.2 nl'tnl't'IUA1ASi~'t'i1JUJ 11JO'S::\lufl!111 91'ti'fl1~lJUfl'l 'IJ1Jfl0 uflfl0fll'Sfl1111Jfl 

. " 
~fl~ ~111J1V 1 1J n 1 'Ii~u llJ 191m '1 1J·h u 1fl m 1 1Jn ~::i~ 1J ,,r 1J t1 'l'S iifJw tY1J,j~11~ oll'S ::ff'Vl i mw 

od1~ 1 'S u~::1Tiv~ 1fl 

cC V o cv I I d _. .I ..,. ...... p "' 1 .f J!"' 
2.4.3 fl11f1H1:11-.J8il1HAVI1-/I, fl01JV1~::1Jfll'S1J'J'Zfi11Jflfltl1J1J'lflfl'S11Jfl1-/1'1 'IJ1J1J1~'Vf~1J1 

0 ~ , ~ , ..; "' "' M , 0 "' I , ... ..; ,-'! "' t .4 
~ 111J 1Jfl O~nfl111-.JO\j~1fltl'lfl'U~fl11W::'IJ0~1Jfl!l11U~::'IJ 0~ 1flflfl1~'1 lJ'U'S 'Ul'll'l ~:: 'JrlJ 'lfl fl'S 'S 1J 1J 1J 1 'Vf 0 

" th:: 1e~·nf1um'Si~u11J1flm'11J 1 li'tY11J1'SO 1.r1~~1 ~ lflvn::~nn 1uu;tJl'lir1J 

.I ... """' 1!. "' ~ " I .. , "M .k " 2.4.4 tn1IJ1::m.l§fiAr1UU'lVIH111J &flun fl1'Hlff'l~111l'l1·:u~on ummnuf1!111CJ1~flo~ 

Ql ".I o'" ..,. " " ".I ..,. "'"' p Ql d " .f mfftJfl'l11Jlu'S::fftJfll'SW 'llfl\1~ u~::m11Jflflff'S1~ffnfl'llo~~u'S::fi11JflflfllJ 1J'lflfl'S'S1Jl'lff'S1~'1JlJ01~ 

.:'1 0 I "' - I .. - I Ql - I .4 , , "M 0 , ,_.- I ... ... .r 
!1JlJfll'SlJ 11Ufl~!n11J1fl fiU11~~11'S Ou'S1J1J~ ~ !'Vf 0 11 ff11J1'Sf1Ufluty111U~::l'l1 111JIJ'S:: ff'Vl1i fl1'Vf1J1fl'IJ1J 

"' ~ ... .r , I t d~ " Ql 11 .I I "' 2 I Ql M 
11'HlfJ1~11JlJfll'Sflfi'IJ1J 111Jl'I~111Jflfl Lfl 'U1flfl'S'S1J01~0~ 1JluU1J'Ufl1~'1 fl'U Ur!1Ufl~fl11W::'IJ0~1Jfl!l11 , 
U~::1fltJ'lh~tY~fl'IJO~\J-)flfl'i'i1J'!7'U !cU\J t:ll~iin fl'I:Jtu::trJ'J..IU'J..I1fi111Jflfl 11nflfl11 U1J1l1H 1:;1J1J 
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.I Q.ol Q 4 ..:. a I Q r/ l l .ol ~ 91 ., I I '1 
1uu1111 1lif111 m::111Utn11l'lfl'Ufl11HJff~u1::~n:lJ un::&l'lfl u llr.J 11J'U~U u~ 1111~::vg u 

111u 1111 it1 u 1fln1'i 1J~::~6~11'I::m:J11~1r.J'i1r.Jn::tor.Jt1L~r.J1tl1111nnm'i 1~q11 'I:: n ~fi' 1 flHfffH 

... 9101 ti¥'191 un::'i1r.Jl1::L6r.J~1um'Ii'lf'U1~fl1'i1J'UU 11 atl~n 
~S/4 ... Jl ... _, ... "., ,91 .JI t d .... 0 ~ 

2.4.5 m1n~ae~a~ L1Jt:lfl~rllJ11HJu1::r;n:lJ"'...1~m'i1J ~mn '1.1"1..1~6\Jl'lff1flqJUl1::'11LlJ"'J 
cl4 191 ., t .. _, 91 1-'! _, ... 

mn flfl v nu l'ltl n v~ '11"1..1 1~nn 11 u u 'lf~u'i::n t:l11tl1tltn1l'l~n t:J~ 'D'f11'iu1::L1J"'... ~n un::nu 

1H'11111 ~utfl '1.1 tn1l'l~nv~ 1 4itilum1fffl'J:J1L~6trhu1~m'I1JJu n1111'I mh 1111411 ~'11 ~un:: 1 ~ ~n 
tV.t~~ 1tl Nl1fl1'il'ltln6~ l 4i'il::'lbt~1,r~..;WJu1f ~~~f111'11i'11'111 ~un::111m~u~i'lltfl6 1 ..rl~~n~111~ 

- - -~t:l~ fll'i fll'il'l~ nt:J~, 411wii'uii 111flff11J1'i~~),Lij 1J fll'i 06'1J U1t:16fll~t1Ul'd11 n 1r.Jfl r ~ 'l'IJU '111 '111 

"' t ~.JI ... • 91 ., t _, cl J 
lJ1~fl'i'i1J1J1Jff11J11~ 1'11 ltiNll'lH \J::'lf1r.Jht'IJ1~fl'i'i1J1J'IJu1::ff11fl111Jffll'J'\11J1fl'I.I1J 

' 4 ., .JI • ., d 1! J ... _, ... ... d 
2.4.6 fl111NtiU'n1 11J6U1J 'lU-n1111J1~n'i'i1Jl'lffl1~'1.11J1JfJWfl1'YiUl1::u'i::ffl'llifl1'Yi~11Jl'l - . . 

~ ()~ fll'i 1J 1~ fl 'I 'I 1JU 1J ~Vi f 61J;] '1::, ~ r 11 f11'i LNtiU Vi -1 1 ,r, ilu;] f inu n:: f.J()1J r 11,111 4fti'u VVH 

U'Yii11n1r.J l11U1111fl1'iL~tiU'Yil~,~i'11fl111JUr.J1Jtl1J1J1fll~r.J,i'1 ,11ij 4 l11U1111fl6 (n1n l'16~i1, 

2545 : 99 - 146) 

,,d... 1 91o ., ,l ~ '1 
2.4.6.1 fll'iLNf.JU'Yi'il'lfl~fll'i 'lf611J1\Jff'IJ11ff'4'1J '11f1111V~"J.:J llJ'IJfll'HfWU'Yi'i tltl - . m1'lfn~~ 1,r~iiv11J1\J 1u'I::~11"J.:JL'l1ufl111Jff1flty'I.IV.:Jfl1'i 14fu1~m'i1JU1J un::~tlff'IJ 1 \Jff~fll'i ,11 

... ~ 91 .. ., ., • 
1 
n 91 ... : 

r.J.:J~ &'If 'lf~Vg 'IJ'i::tl11n1~ 11 'lf1J19lfl'i'i1J1J1J 

2.4.6.2 fl1'iLNtiU'YiiU1111i4i1J'41:Jflff1J'ti1JJ &iJ1Jtn'i1Nr.JU'VIi1flr.Jtn'i'lffl~~~flfll1~ 
, 91 ... d 91 ., 1 91 "' t 1 1 91 91 91 , , 91 • ... 1 

\1:: 'lf111VLflf.l1'1.1V~n11m1 'lf1J1~fl'i11J1J'IJ ~r.Jfll'i 11fl111Jl fl111JL'I.I1 \1 un:: 11fl111J'lf1tll11l16 u 
.. - -fl1'Il'lt1n6-:J 141 91~~6 1 11~flflniru'il::n1111'i~~Anu 1 '111 ff1Jfl1'Ii'11u1~nn1J'l1u, ~1 4i~v 1111116 

-11fJtl lfui~m'I1Jir'IJ 
., 91 ., ,! ~ • .of "' 91 91 ., 

2.4.6.3 fl11LNVU'Yi1 'lf1J1~fl'i11J l11U1111'1JL1J1Jfl1'il~f.JU'Yi'i~.:J~1~i'lf1J1Afl'i'i1J 

1 
.. ~ •• I d • 91 .. ... • ~ 91 ., "' t ., ., • ~ 91 

tltiA'i.:J ll)f.:J'l::11J'IJfl'J1Ju'i::'lf1fl'il'IA1~'11fl'I.IV 6.2 91.:J~V1111J'IJ~r.J61J111 'IJ1~fl'i'i1J'IJ1J U~ 1J 'If~ I 'If 
--------- . 

u1Am'i1JU'IJ 1flv~H t'11u u1~m'i1J~1'1Jfl1'it';vum"Invu ~vv11i'11mmiluffmnumffn 1116fll 

1 11JJ~~Lilu~t~f.l1~V~ ,1J1'11~1;;l~v~H ~1;;u1~n·n1J~11Jf111L;f.l'IJf11'iff6'1J 1~w~Hfl6fll - . . 
1 uu 1111fl1'iL~tJu 'VI~ ii~ ~1 411 t1 o~'i .:Jii \1::11¥ ~1 ;;,iJu~~tlff'IJ 1 ~ 1 u nn-ri'll ::tJv1Ji'11111v 11Jr.J61Ji'11 

v 

u1~m'i1JU'IJ 
., . 

2.4. 7 fl11Uo'IJ1uua::fiefl'n.!ul'VIn-s1'1JUU ,ij vu1fln'I'I 111 ~i' 11m 'I LNf.lu 'VIi H11J 1111 u 

-'i::tJ::rnn'Vf6ff1Jfl1'i u 1~m 'i1Jir u '1:: 1 ~i'11tn'Ii1~'lu mh.:Ju ..1' ~; .:J ·h 1 ~ i' 11 fl1'i 061Ji' 111 U'i::~11 1 t1 

"' lit 91"' "' dl t • ,_,, 91 • • , _, .. ~ • ,_, 
'UH'IJ1~fl'IUJ61'il ttl'i1Jf11'itltl1J'i11~-:J'I.I'IJ'IJ1 u 'lfVtiHU'Yi'i11l11tl 'IJ'i::'lJ1.H1'1Jufl~ '11-:J~tl u'il:: 

_,..: "' ~ ..... _, ... "''"'1 ~ , ~ "' , 91 • ~ 0 cl • " 
lul1f.J1J fffll'Yi 'illfl'W 1~fl'i UJLlJ'W 1lifl1'iu{)11~ tltl'YI1 'lJ C)f.:j'IJ1J A1111J'U Fl'l11Jff11'i \Jt:ltJ1~ff1J\j'iW 
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utJtJ 'llv~u 1~n'l''l'll 1 u 'IJW ::~ 1J1~ u 1~n'l' 'l'll v1~ 11li' tJf11'l'U 11111 ~1 u 1::v::11 d .:~un:tlin 1 tl 

m.:~u1~m'l'lltl1~ 1ti11ti'tJm'l'll 11111 ~VV1~ffll\j'l'Wl~ll~11 un:1J1~ui~m'l'll~~1v 1 11tn'l' 1:1 ti1 A 
"' .... 0 , , " c$ .o:t ~ c$ " ~ " , I : I : ~ " ,. I 
':i1Jf11'l'Vtlll'l'1J'U1 11 'Jfl'f\Vflll 0Jf~f1fl.:l~tl.:lf11'l'L'l'll~'U 11ll~.:!U~'IJ'Ull'l'f111J'U~'U 11 

.4 .o:t t .. .... ... .. ...~ .... ,.f t i"".o:t 
nvm'l' 1 ':i vu 4 un:am v~ lltlfll'l''YI ~ nv.:~'YI1-31'YI V1ff1n~ 1 'Yl'Yf ~ u 1'11\J'U u 1110 ~:: 11 ~' 1 vu , 

11li1vufvv1-3iiu'l'::iY'YiimntJ-3tl~ fl1'l'ii~n'l:lw::~-3il <1'1f n1iiuu, 2534) 

2.5.1 1U;1.:~~n'l:lw::~::~v.:~~-31~ ii11U11~!.:~1~~::iiF·mA9ivm'l'L';vum'l'fft1\Jll1f11'Yf'l'1::LrltJ 
0 .. .o!l ~ ,u, Jl .o:t A "' .o:t c$ ~ , t I A .o!l : , Jl 0 

fl~\J 11fl'l'tl-3lltll'\11 1J11tl.:ll'l' V\J lllti1Jf11'l'V\J1Jti-31111J~::l'l'llff\J ~tiV1f1 4 111fl'lti-31JV\J\J~:: 'Jf'YI1 

, .o:t 1, o,Jic$.o:t t,.o:t ..f 
{1:; l ~::lJNft{IV1-3 1 'YI1 111~flllfl11ll~-3 ~L'l'V\J1J1f1'1J\J 

2.5.2 ~v.:~'ti1.:~1u 111~11J~tl.:lf11'l' !fl~v.:~ilv~nf1~~u~v.:~l'i1.:~1u 111~1ll~tl-3f11'l' 1tii 'lf-h 
0 ,.I jJ .. .o!l , I 0 Jl J!, 1 Jl .o:t 0 , Jl"' .o:t ""' t!!j .. 

11ft11J1 11'YI~ftti-3Ut11lfl'lt1.:11Jtl ll'YIH11J~ti.:1Utl 'IJ 11lffV11ft1 'YI1 111Jfll'l'V\Jlfl~fl111J4t1fl11Jtl 

mhv f1111Jff\J 1 ~ 1 \Jfllll;vu~::a~n.:~ 

2.5.3 n::~nn i um1 1 ~un::116mi Lfl~ v.:~11vua::~umw~nf 1-3~\Jfl'l'l'~::n::~'ln i um1 if 

.1""' "'""'A ,_1! .o!l .I""'"'""' .8 ,jl.o:t 1 
"' 1 , Jl .I"" "'""1 1 

U'f\::11 {)1J~l1Jtl "'rffti\J 11 'l' ti11{)1J~fll'l' 'YI~fttl-3 l'Yftl~:: tl1Jfl11llflfttl.:l~1 \J fll'l' 'JfU'f\::11{)1J~ 11 

m::n:: 11i&n~~lliim~ ,A'~1v iifl111Junv~tivunfllun::l!m';vu 
"" !I !I .I _. .8 "" 1 Jl.o:t 2.5 .4 11 f111llfl.:l 'VIti fll'l'l' filL 1 1vvnu 1J1Jff'l'l-3 ~11m w u n:: 1m v.:~11v 1111 f11111 fll'l'l' u n::: 

c$"" 1" ,J! ~ .I ,.,,IJ/ ,l .I o'l ..4 oi""" 
fl.:I'YI\Jf1~::1Jtl1~fll'l' 'Jf-31\J ~\J 1\J!lJ\J f11'l'll'l'::11 V~ 11~ti-30Jf{I~1Jfl'l'W 1JtiV"] 0Jf.:I~::'YI1 11 !fl~fll'l' 

.: 4 ... "' ,J! I .o:t 0 ~ J/ 0 -4 -4 .:! .. Jl 
ff'ULU'f\V-3 U'U1J ~1111fl1111~111J\J~V-3fl11J-3fl.:llJf1fl'l-3Llltltltlf11~1J1Jff'l'1-3 

"' d1 Jl ~ "' _J ,111 A I A c$ 11 ,11 Jl ,jl 41 .o:t 
2.5.5 1ff~'YI 'Jffl1'l'llJ\J1ff~'YI111 t>H1V l'Yfti1111Jtltltlf1U1J1Jlff'l'~Ut11~:: ~ff'l'H ~'YI\J'YI 

in~ ~111~1Vfl Viff~~ii1 u-n' tl-3~ \J 111 Viff~l'H ntl i ~ 
2.5.6 1n~~i ~nfHfl'l'l' ,nu1n~'l'lfll\Jfl t-dv.:~~1n lu 1 HL';vu 'ti'Ju i11qjii.:~mh::111w 

I 1 J/ I 1 A .! J/ 1 J}QI j! ,j/tl 0 ,j/ 
fl1 'Jf~1V 1Jl'l'ti-3\J1JtltJ1J1f1 fll'l' 'Jf1ff~'l'lfll\Jfl~Zff11J1'l'flff11-3 9'1 &1.J~1\J1\J111f1"] 9'1 

, J1 ,11 1 .I .t.J !I ,.f : 1 J1 ,11 I o 2.5.7 fl1'l' 'Jf-:11\J 9'111ft1Vtltl1-3 ~1Jfl'l'W'Yiff'l'H'IJ1J1J\Jfl1'l' 'Jf.:I1\J 9'111ft1V"] tltl1-3 ~Z'YI1 

, ~ ""' A I 1 .. " I I " 0 1 "-1 .... i "' 0 11 &~'l'1J11'l': tJ'Jf\J1J1f1Uft:::~1Jfl1Uflfll'l'{ltlflU1J1Jff'l'1-3 'YI1 111J'l'::11V~ \Jfll'l'~~'YI1 

i c$ "" .. .o!j d Jl ,.f : i Jl.o:t I "' "' 2.5.8 n:::~1n \Jfll'Hf11J'l fl'l:lllfl'l'ti-31JV'Yiff'n.:I'IJ1J\J\Jfl1'l'tltlf1U1J1J 11112U'l1'1 n:::'YI~ 1 ~ 

1~tlfl1111ff::~ 1n 1 u m 1 1~1J i' f11:l1 ~v vm11J 1Jfl1'l'fhi1.:~ il-:~1u l1.:1'1Jtl.:l1fl ~ V-3 ilv~ 1v 

.o:t .o:t .o:t .S 4 "' .I .t..l Jl ,.f .ol "' .I "'i 2.5.9 111fff!V'l'fl1'Yf~ lfl'l'V-311V1ff~Uft:::~llfl'l'W'Yiff'l'H'IJ\J!'Yfti1~(Jll'l'::ff-3fl \Jfll':iff{I\J 

p .o:t .o:t , •.:~d o i "" • .A • o , , £ a 
tlltl{lf1U1J1J111fffltJ'l'fl1'Yf 11~f1~::'YI1 '11ft11'11V lfl'l'V.:I11tltll~'Jf11~Uft:: llfl-3'YI\Jfl11'l'ff\JL11rttN11ftl 
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" ' l 'lJ fl11GJftllJUCJ1lJ~.:J ~1Lri'U~V~VVflU1J1J llf;j ,A tJ't.HJrl1~fl1tl l 'U J 1\J ~.:!Utl:~h 1 nfi'J1'Ui1l'a"Otl1 fl1't'l 

2.6.1 f1111J'H1J1U'll8~1~nl1&1uuf 

'Jtf1fl11 a1vuf MlJltltf~ fll'nHLLN'Ufll'S L1 ti'Ufll'HYV'U 1 f1tlfl11lhitvm'Sfi'VlJ 

M rnvmh~ 1 u ltl&nJlJ~Uflfl~ 1-:J tiu v vn l tllJ 1 Nfl'lJ Nfl'l'U tiu vth.:J L rlu 1 :u lJ 1 l1' fi'Vflflli' v~ tiu l'd'vM 1 

• I _. '"" .S 'I ~ .1..1 • I '"" Jf 4 4 , 4 
U'Cl:~flu'S:fi'.:Jfl'tltl~'S1tl1'111 L'ntllJ1 &'11 &lJfll'SLu'Clti'UUutl~'nt}f1fl'S'SlJ'\IV~QL'StllJ(•11W •CJ1V, 2551) 

M1varlu m1~ 18vm1 ,; vuM n 1vvd1~lJ 1t11:nvutiuL.u'1 1 ~Lrluovf1&1 vn·hitvti'S:fl'lJ&ftv* 1 li'Lnfl 
--

fll'SL1vufmh~i1ti'S:ff'Yiim-n (~ty'JflJ fl'1fl':mf1, 2537) 

2.6.2 th:IIITI'll8~1~m111uuf 

~tyl~V fi11M1L1'Jf (2530) 1A'mJ.:J'Jtf1fll'Sfi'VlJ l~LrJu 3 ti'S:Ul'YJ 1Mqj'1 fltl 

2.6.2.1 1~nua1uufth:nelJfhtJ11mu &r!uovf1m'Sa1m..t{ri1Mi'uefl'vu1oNfl'vu 
' " 

~11 VlJ&rJun~lJ 1 Mqj M ;VLri'Ufll'S fi'VlJfi~ V.:J~ft'UJ 1\J 1 lf eil V'UfhlJ 1 Mqj1~fu'Cl:L.u' 11.1 'U11'Cl 1 
4 Ql I .: , Sl Ql ~ ,J 4 t ..{ I , Sl}! ,_f 
Lf1V1fl'lJ~.:Jfll'S'tlti1VllJtl111fi'1'S: M'Jffll .'UV.:J'ti'U 'Jtflfll'S L'S tllJ 4LLlJlJ'U.:'J11V 11~fi'VlJ 'Clflfll'S~fl l1 

~VV'Cl.:J un: 1 oNitvm'Sf!'Vu~i1vd-n!vlJ 1oN'Jtf1fl11Ll vu f1um1Lfi'U v&ift~M1lJ1n~u itv~l oN 1~url 
ttlfll'n LLN'UIJij fl'1n~ nalJfl'f1;tl fl1'ntllJf1{ mtl,jufTmffV.:J M;tlfl.fl1'SlJ~fl1MlJf1, ~Lfl'U 

.u'v.., .u'vn1fl'tyfivitv~~,lJ, 1 f•:~v~ 1 lfe1'1 vu 1~&ltuiA&•ulJnflu 'Jtf1fl11&1vuf'J1uAif1J,~flu 
m•1'1vn11 'Jtf1fll'SL1vufri1MllJf11 

4 Sl I "" ~ 4 t.-3 "' , J/J/4 4 
2.6.2.2 1~Hl111UUllllJlJHfi1JH.,n1'11J LlJU'Jtflfllli'StllJ 4 r!lM'llJ M~L'lti'UL'StllJ 

~1lJtiu&rlun~lJ'l tl1:lJ1ru 5-7 flU 1Av loNitvnnf!'vu~un~ 1 ~1 U'Jtf1fl11&1vufu~n:ovf1~.:J~•: 
":!!I -1 Ql 'I .: ... ..{ .,. , , , .,. "'1 G ' "' ... ~ .... .! "' 'I " 
fiflfi'U'Yifl'l!l: &lJ1'UVM11'Jfl'YU1ti'U U'Cl: M~l'StllJlJ Vfllfi''Yl1~1'lJ'S1lJfl'U 'Jtflfll'Hlti'U~'Jfl..lfl'UlJfl•:: &'1$ 

i lJ fll'S fl'fl'UU'lJlJfl. fl'S 'SlJ fl~lJ L oMlJ fll'S fl'tllJU lJlJtflJ 6m1 Ll VlJ fll'j fl'tllJU lJlJfl~lJfflJi'U n&rJu ~'U 

'Jtfl fll'S Ll vufulJlJ11tl~flfi'ClM1tJLnJ'ULflnf1fll'n &rJU 'J!flfll'S Ll Vl..l l~1V 
"' ¥, 4 J/4 Jl ~ t 

2.6.2.3 1~fl1111UU4U'UtJ'll~f1f11l fl V ~L 'S tl'Ufl V~Mfl'l!l1M1fl11lJ t f11lJfl1111fi'1111'Hl 

un:;f111lJfl'lJ1.'tltJ.:Jf1'ULV.:JLrJUnV1Jflfi'Cl five&ltllJ.:fffl'l!l1M1fl11lJf f11lJfl11lJfl'1lJ1Hl U'Cl:;fl1111 

'1 ... ..il ... 4 dJ/ ci,JI ' '1".11"' 1"-l! "i, fflJ &~'UV.:Jfl'ULV~fll·'il::L'SV'U'Yl 'S~L'Stl'UM'SV'Yl'UllJfl f1 ff1lJ111fl·::~.:J MQL'SV'U f1Tilfi1111L'tl1 ~ 'lJ 
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~ """" .,. ...~,""' "" !1..1 .d .l """ 1 Normalized gain l1JtJ1tifl1ltll::t1JtJ'YI 'Jf1~flftfl1lllt.I'Wl'Yil'n1J'IJtJ'IJtl.:!~lltltJ ~wnu 

fi 111l W 1 flft ~ H'IJ tl-:1 fl ::u tJ tJ fftllJ ntltJl'; t.ltJ U ft ::11 a .:11'; t.ltJ &fi t.llJfllJ 1 tl fllfflJ-:1 ty~ ~ ij&'; t.ltJ U~ ft:: fl tJ 11:: 

0 .d .l ,y 1 01 , ' .,. Ql 

ff11J1ltl'YI1fl::UtJtJL'n1J'IJtJ ~ ~ltl normalized gain ff11J1lfl1~flft tJU~ft::UtJ1flflltl1Jr.Jtlfl 1fll1V 

,j'tl Uft::l1t.l'l.Jflflft (tlftff'Yii M i'JftJ, 2551) ff11Jllfi~1UtJOtll::lfl'YI i~~.:~rl' 
f :, .::1 • 4ldl ~ I 

2.7.1 UlJ1JUfla::'lfU11tiU (Class normalized gam) 111J1t.lfl.:! fl1l'n111ltu111flftfl1l 

"" t )("" ! ! .d .l ... ~ ..1 ' "" t ..;.,.1 .d J ,y 1 
ll t.ltJ 4 'Utl.:!~ll VtJ'YI~'JftJl'n1J'IJ'Ufl~LlJ'Un1'YI1'1Jtl.:iflft01l ll VtJ ~ lJ~tf~'Y11J tl01ffl'n1J'IJ'U 'fl ~V 

, II II II 

vt111lW 1 ili1110fl::UtJ 'UlU nV'IJtl.:!n.:!~tJ n.:~fitltJUft::11 a-:11'; t.I'U 
II ' 

Ollvt 111l W 1flft fl1l &'; VtJ'IJtl-:1~1'; V'U 1 tJ anowtu::ill .fltfttl~ 11flftfl1l &'; V'U fl1l fftltJ 

! ! ! ""Ql J " "" , ..6 1 ~ itl"' """' p .... l~tJfl1'nl11J'IJtl.:!'YI.:!'JftJ tJ tJ 1J'nWJtJ 1fl1l'IJ'U1J1fltJtlVl'nV~ ~ OJt-:1 ~ti'YI1 tJ011lti1J::v1-:!fi.:!L'UfH1110 

~ : : I , G , tel 0 .. I .: 

ff11J1lfi1Jtln11J'Ufl1'nl11J'IJtl.:!'YI.:!'JftJ tltll-:1 l0~11J tJfl1lflAfl1tJ1tuL'ntl111fl1 normalized gain tJ 

, Y. "' .o!l "' 0 """ ..1 " , ' " "' 0 0 ..1 tl111 '1Jfl1l'U lJfl:: U tJ tJ 11 l tltJ 1J 111tJ 1'Uij1 l tltJ'YI~tllJ'IJtl fftllJ 1J~O~ tl-:1 L'ntl1J 1fl1tJ 1tu flft fl1l flltJ 1W 'YI 

Y ~ ! ! ' "" "" t"".l " "" •Y P • i~111::t1JtJ fl1l1Jtlfifl1'nl11J'IJtl.:!'YI.:!'JftJ111Jflftfl1l Ll tltJ 4 A'IJ'U1J10'U tltll'ntl-:1 1 A U~tl11110~tl.:lfl1l~11 
J!... ' "" "" .d .I .o!l ~ ' , , ' tliyp - .1 , .,p 
fJLltltJU~fl::fltJ1Jflftfl1lllr.JtJL'n1J'IJtJ11ltlft~ft.:!llJ'Utltl1.:! l 1Jtl11lff1 V'lt11tl1tifl1l'UL'nl1:: 1J t1 

, II II II 

.,. .. ""' ' ' "" "' "' "" ' "' " " 'n111l W 1fl.:!fl::U tJ tJ '1J tl-:1 ~ll t.ltJU~ft::fltJ t]U~fl:: U tJ 'UlU ftt.I'Utl.:I'YI.:!'Jf'UL l t.ltJ 1 'Y11tJ tJ fll~ tl.:!Oll t) 

fl::UtJtJ'IJtl.:!~t';vuu~n::fltJ 1J::vt111ltu1 i~~1v normalized gain u~n::l1t.l'lJflflft 
f • .. ~ I 

2.7.2 U1J'lJUfiQ::1ltl'tlflflQ (Single student normalized gain) 111J1r.Jfl.:i fl1l'n111ltu111 

ij,; r.~uu~a::flu ihiWJu1mlml ,; vuf&i~utJd1~ 1, 1~vl1111'l w 1 i ~111nm'l'll 1fl::uuuntJuritJut'; r.~u 
Ql .el 1(11!:1. ' 0 ' 

--!lfl::11n.:!L'5r.JtJ'IJtl.:!~LltltJU~ft::fltJ1J1f11tJ1W111fl1 Normalized gain 

mh~ 1 l~~l1J 1 tJ'Y1Htl~,j~tl1111l::'th ilir.~1mh11i'1Jmlf11lllW lfh normalized 

gain 'lltl-:1 ~,; r.JtJU~ n::flutll tl-:1 111nl!tJ.:~ 1 .flnnl1Jln 1 ~mu 'n1::ll1111n~,; r.JtJ ii~1u 1u 1J1n u~hi111 i'u 
II ' 

~u,; vufiii~t';r.~u~1tJ 1ul! tlVLl1ff11J1'5fli1111lW1 1~ ua::1l::trlu ml~l'n'n::ih 1 1\' ~fftltJ ff11J1lfl~ 
liW~u lflll 'II tl-:1 ~,; r.~uu~n::fltJ i l!trlu tlVH~ vu 11:arluuu 1'YI N 1 u m1 'If 1m ff~1J~,; r.~uii flftfl1':i 

~ ~ 

' II 

t'; r.JtJf~l i$1 fll':ifi1ll':iW 1 i uanowtu::iltrJtJm':if1111':iW1':i1t.lfltJ U~1110IJtl.:ifl1':ifi 1lllW ,-;),,j'tlfftllJU~ 
II II 

" "' ""' , " " "" 1 .o!l "" 01 ' " " "' ' , " .,. ft::'IJtltJ'U~L':i r.JtJ~tllJQO fl1Jlfi'U tlt.IL'nr.J-:1 ~ 11':itl1J'nWJ'U1fl1':i~tl'IJtlfftllJ'IJtltJ'Utlr.J1.:! Hltl.:!'n111':itu 1 

A'1v1nm':i~t";r.~n·h uuuu~a::11V~tl 



fJt-~~1JM.~ft,!lftlt~.tlUft.UM.ij1M.~~1 

" ~t M.fl.ftM.t.UlUGlft tA.~ll t-ll ~ rtll .t1 .tlUU!i@l6 (U!t!S {t!tll;)t!) H l\ M.fl.ftM.ttA.~ M.ll .t1 .tlUU!it-@fl. M.t.Ul.t16@ 
" Lt f' ~ P' f" (5 PI' I '=' r ~ f'" P' I ,_ 

Ull\LU ~U..tU!tl~ft~Ut-@Ul~I11111J1t-f·LUUll\t-i!l-l.~b (U!t!S a{q!ssod wmuprnw) M.~ft~1.UlUGl 

rt:: l\ tA. ~11 t-li M.ll r. H.LUUN t-Gn.t-r.o. rtn.rtM.ttA. t M.ll r.t .tlUU!i 11~ tA.111~ r. nnw ll!t!S paznuuuou a.' ~~1 "' rr " .. r ~ pi t=l' I=' p.J.. i51P 

t-GUll\111111$(.1 111111M.G.UtA.M.Il.t1UM.t-Gn. (urnS '[Btll;)t!) Hl\M.fl.ftM.1tA.tM.~.t1.tlUUJiM.::U~1t.tlU 0 " " F' 1=1' ,. • '=" r ';=" F'" I:. ,0 '=" 

UJ8~ p3ZIJ8W.IOU Atn~! t-.t~H.fl.ttM.tU.P'ttfU.ttLUI.:U~M.::ttYtttlU 8't 
• "ID "'f'~!"~,.. , "' 

UlrtM.U~Iil\ 1 lfl.1ftlt~rtM.~ .t1~tA.~ll~l1tr.~~rtlt~tM.11 , '=" (, tS P PIS f" _. 

11)} t-t ~ Jl ~ M.ll.U tl U l M.IM ~ tl U M. tt-l IA.t M. 11M. ij 1:: l\ ~ll ~ 1 t ~ t-tp ll M. fJ tl., M.,tl ~ ll~ 11t t~~ ftlt ~ M. t 
' ' " .. l\ t Ln. trtLWft M.~ ttt-:tlt L m tli~M.::& IA.~llll.Ull rtnt t-1~ ~ 1, t-Il M.tllll M.Ulft M. M.~lllll1t t~~rtlt~t M.11 ::11~11 (6 J;r 1=';S l '-" F''"" " ... IP ,., 1=' (I :: 'Clio' I 

M.t l\1 LR.trtlt~rtM.~.t1~Lt~1 Ulll1l\Lllfl1 ftC..tM.M.11::~::LM.n1Lm.tll\M.ULI-I.t-Sf4 M.UW~t~A.11ll.Ullll.M.1 flll j, j, " ... ... " I " k I k '"' f" II> ... /C !.1 

rtbU M.nt~ll~I1C..tl\ 1 LR.1flLC.~rt::l\LR.UL1.UU.UU.HtA.M. t nt C. lA. M.Li.t~Lrtl1ll.Ullll.Ull\t-llM.1 LR.ULI.UU.UU. 
I ~ "" ... PP -~ "'"k 1 " f" PP -~ 

M.LJIHIA.~ !~ M.Lt-M.l, t-e t-lpll::LM. nm~ 1 ~lUUfM.11Hpll M.)}f11,rJ.tLU!~ .t ~ t-Lpll~~rtLC.~C.M.t1::11~11~ll~ 
' " 

11t.t~~ftLC. ~C. M.11ll~l\ t LR.1rtlt~rtM.fH tttLt~t Ulll11-1. t LIA.::l\ M.ll l.,t-M.l-l.rtbUI1ll.Ullfl.rtbUll~M.Il.t1~ '"' I"" ...... i(1,Ck tcho II> If' I "I I "'" 

t-llfi.M.R.rtM.tiA.? M.~ .tt.tLUUNUtl .tll\M..tLUM. 1 a. t rtflM.IA.M.ntt-1\ M.M.t-~ M.ll.UM.llUf. 1 ~t-.u::.tn!i~t:.~M.ULU r ~ f'~ P b lli('lt Wf" lp 1P ~ to 1 tf~ ,-to o 

}I~ 11ll.U ~ IA.I11111 H k.U~ ~ ~llfll1t .t ~ ~rtLC. ij[. M.11rtl~ ft ~ U rt ij 1Ullll11ll.U ll J't t-ll fl.~ U~t rt M.t-f\ 11 .tLU 

rt::l\Uft t-s& ~ll~ 11C..t~ ~ftLC.~~tl1ll.U .tlUM.rt 11A.I1ll.Ull n.::L M. tlt~~ll.,t-M.l-1.~1f.l1ll.Ullll.fU.UL.U f. 1 H~ll ... "'If' "' "' ~l" i( If' tc "' 0 '-I 

M.nt l.,t-M.l-l.~ll~ 11t.t~~rtLC. ~lll6ftiA.M.fl .tt~t-llfl. M.fl.ftM.11A. t M.~ .tt.tlUUN IH 1-1. .tlUL M.IMMLtl YO.tll\M.tlU 1,; /fP W I t='f" I=' Jl 1' ~ pk P' Ji;l' , I '=" 

M.ijt (OJ'~ paZJJ8WJou Juuo,suamJp J811lda3uo:)} ~oBrtU.~!!ttLtw::a~nnnn f:''L't 

M, ~ ~ (? (;t IJ ft Q 1&, ~ ~ /):J l)v fk, ~ll~I1C..t~~rtlt~::U~11111111 LtU~.tt I ('(, (5 ""' I I ... 

tA.!lWt~~ 1 UU tl l\ M.~1 ::& t-s& LtUULrtrtll~l1t .t ~ijt M.11 M. rt1 M.U ftt .tiA.11ll.UllR.t-llR.rtbU M.l, M.~ .t 1~ 
!""'""' "" '-""'"'-f" I ... ~ 11> l" /C I "'" 

t-llll. .tLUL M.IMM.t-lll YO.tl l\ t.t::l\ IA.rt~M.f1.ijflll1 UM.ll.U~ rtl~U .t 1 Hflll Wt M.ll.U.tlU !ltt-llll.M.LIJYO~t-ll , 57 _. f" '=' (5 p ~ I ~ ~ ,_,'=' 5I' 

.. M.rtt::tnj(,t LrtLM.ll.tlrtl.Ut-J& ~t t-flMtflllM.ULftM.R.UlrtM.llll.l1ll.Ullfl.t-llll.LI-I.llM.1M.t l\1 LR.trtLC.ijftf1.~.t1~ 
... ,."" 0 If' " ... " r r " " r " " " ... ... .. 

» 1, L~~M.ll.U.tLU!~ L~JI~ UGI1t-.@fJI11111L m.tL&MotLUrJULl\UllM. ~t-LpllM.ij1JI~ l.,rt,ttllft11ll.UGJ't 
1 II II II 

. .. 11U t-llfl.tll U 11A.t-ll t1M.t M.ll.U .tLU M.~ .tt.tLUHf111 tf1 tl U M.l, Urtllfl. M.I1.1L rtl M.ll.t Lftl.Ut-s& f. b Hfl llll}Jo , (5 f"f" " (g 1:1 ,_ (I lp 0 f' I 

::U~1111ll.Ullll.@~l\ ~ lfl.tftlt~rtM.fl.ttt~Lt~1 Ulll11-1. ~ LIA. ll~ ~GR.rtrt::mRUUM.~ LYO.tll\M..tLU 
I /S I /C ... "'" I" k jS 0 II" ... ""':' II> "' 

M.~t1 ... 

Sl 

-..,. 

~ 

.....-

liubu
Rectangle



<g> = (% post - test) - (% Pre - test) I (1 00 %) - (% Pre - test) 

lfltJ~ <g> flt:l th nonnalized gain 

... I ...; 01 .o:l ~ .I .. d .. 
%Post- test flt:l fl1l~H'Itl'\lt:l{lfi~U'U'I.JtYt:l'Ul1fl{ll'W'Ul1J'lJIIJt:l'llGJf'U~ 

o!t 1 d I .o:l ~ .I .. d .. 
% Pre -test flt:l fi11\Uitl'\lt:l{lfi::U'lJ'lJft6'Ufl6'U1'ltl'lJ11J'lJ1IJt:l'HGJf'U~ 

tl ' ~ 01 .o:l .o:l, 'J/ I 

"High gain" l1J'U'lf'U17ti'U'YI flfl1 <g>:.: 0.7 
J/ ' ~ 01 .o:l .o:i,1l I 

"Medium gain" 11J'lJ'lf'Ul'ltJ'U'YI tlfl1 0.3 s: <g> < 0.7 
J/ ' . 

"Low gain" arlu'iua1tJ'l.Jil1~th o:o s: <g> < 0.3 

o!t ,11 I .o:l l'd ~ .l "" 01 .o:l 
<g> 'H'ltl nonnalized gain UUflfi111J V>l11Nflfl1'H'W'U4fll'Y'41J'\l'U~'l{I'\Jt:l{I'Uf117ti'U 

"" ~ ...; I a l' ..la1 ~ .l , 'JI 
(Actual gain=(% post -test) -(%Pre -test)) flfll1J'Uf11fll'\lt:l{!Nflfl1717ti'U t ~ {l"lfl'YI1J t:lfllffl'Y'41J'\l'U fl 

..6 I d,J! A I I, I 
(Maximum possible gain= (100 %) -(%Pre- test)) GJf{lfi1'YI V'l~::1Jf11t:lg 'lJ'lf1{1 0.0-1.0 

I I 
.oc .oc .oc Sl 

2.9 nqM{l'YIIfl£11-Htl~ 

... ....oc 
'fl£11€1 (Ellptic) 

16 

q1v1ill11lltJil.:j ttfunHLA'lJU71flt)'\lt:l{lfl1{1tl1Vi~6Nlumj1lA119il{ICO) 1u7o'UiJ ob{lliNfl 

1J1~1nm11 fl ~7'\Jt:l{l 1 r~mo'UA1{1o1ii~6 ( fl1{1mVi~6~~tJ,1ntJtfl~ou ~~1niiff~:1'u~n hlfi1{1Viff 
tl 

~~ 1u 6 on-lu r~:: u1 ::1Jltu 1 O{lffl) 1 ~'lJ 'YI1{11~uil 'VflA ~ 1fl'\lt:l'U~ l'Yil{l Vi ff~:: 1u o o flN1'lJ n fl1{1 ~ 6{1~ 1 
tl J/ 

u7::1J1wmiloffnl~ 1unH'UO'U~1~::1u~n 'U1{1fli' {ILVtJ.:j 1unH 1~1 uqt]l1'U11 'Ul{lfli' {1~1VtJ{I 1 tJ 

"" "'' Cll .. .. 11 1 .I 1! 0 I 'J/ -~ , "" .! 'VI1{1'Yiff1l1'Ut:l fl1{1~'lJ'YI7Ufl::fl111fl71::l1 (tlflrJ'lJ flfl) ~::IJ'llflt) V1tl"11ll1'U{I'U'Ufi6{1Tf1 'lJ'U711W'IJ 

..Ia 1 "' a ..6a 11 1 a "'"'a I 01 C:: ..1 
fl11tlfl11 Ufi'U~fl1nff (zodiac) GJf{I1Jf1111Jfl·Jl{l 16 t:l{lffl flt11J"l'lt11flt:lg"HflfiH fl{I'IJ'I..Il~m.J'VI 

1.fi'Uofl~1Ul1U{I'\Jt:l{I1~Q~t:l{I~1LiltJ'Uti'Uq1v1n ~{lll11J1::ff1l1l'U'Ut:lfl~1Ul1U{I'\Jt:l{lfl'Htllii"6 fl11 

.. 01 .. 'J/'JI I 01 'JI -~ .:: I "'' o!t 'JI ... "'.o:l I -lfl11~l1 Ufl~fl'HV'lJ'VIl 1AtJ'Ut:lfl il1p11"Q'Yit:l{!Yn'IJ'lJOgfiHLl1'U8l178'Yil{l i"'Ut:l{l"l'ltl1fl Ufl:t:l ~ 

,.,,{l~lniPi,u'Htl{l~fh'HuA ,~uuq1v1il"11JL'vh 1" ~{IL1vfl·h ,~'U'U"l1v1il 

q1 viii a flu 1 ~u fi'1J ~ii'Uu 'VI'l{l flfllJ~ 1 ~u fl'fl{IL ~u 'VIl{l fl1'l'Lfl~ ou ~ tJ 71flt)'\lt:l{lfl1{1 o 1 Vi~ 6 
i'U'IV'U 1 iJ fl1{1V1Vi"61;'J'UA11qfl1:1~odti'U~ lflfl~~ 1fl~l'IV'Ufl1{1V1Vi"6 'Utu:~1flfl1fl~77t:l'U 

fl1{1 t:l 1 Vi" V fl1{1 01ii" 6nfi V'U ll1 ;j t:l'lJ1fl'lJ ~A tf'lJ 6flfl H ~ lii' ffth l'hO'U 'l::V::'S::'HoJH 1 flfl0ilfl1{1 

o1Vi"6 arlo 1r~fl1fl~71u7o'Uft1{1t:l1Vi~61r~fl~~fl11flifu~h11~tltl'1 LflflLf!'lJ7~'1J1'U 1 7~\Jl'U flo 

7~'1J1tJ1{1 lmn'\JV{I 1r~motJfl1{1tl1Vi"6 ~{ltn'Vf~ 2.1 
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'\JW~~lJ~llV~~ti'W 1 ~ f1U~'JlJ~ ·Uh'W fj'W vml1~'\J~~111~mii~ v~~n i tJ ~~tffiJ U'W 'h111~ 
tl • 

tnVi~6uuu~1.J'W\'1Hf1~lJ~l u~~tilu hn 1fl~'j itJu~~fi'Wti'W hnv~fl~lJU~~l'Wfj'WVf1~N'\JU~111~ 
• tl 

u1Vi~6'Vln"l 1u ~~~u-:h111~mii~6n.Jiivu~1U'I1U~ 1 tJVJn1'WtJ'W\'1Hf1~lJ~l ~~uu 111n i Mhn 

trl'Wfi''WVf1m~ 111viii'fl'ihvhntJ'j~tJ~\'l N~1f) 1 ~f), tJv~~ltt'I1U~111~mii~61.J'U\'l'j ~f)~lJ~l u~~ .. 
d liJ d d ... o' .,j d liJ -~ ... o' J d liJ 

'\JW~'ni~n ifl~'j LiJf1~~t'I1'W111~Ul\'l~tJLfi~U'W\'l LiJtJ'U\'lHf)~lJl"il 111~Ul\'l~tJ~~f11111~'W\'l LtJ 

t~UV"l tfi11trltJ'j~'WltJVm~'WltJ'I1-d~~ii'\J'W111 i my i11viihmrlu~1lfj'WVnm~ ~~m~~ 2.2 

d ,~d l.c:S I 1 ! ~ A Ql 

~lf)fll~\'1 2.2 Uff11~ '11t'I1'W11m~'WltJU~ 2 'j~'Wltl 11tl\'l~ 2 'j~'Wltlfl~'j~'Ultlt11tl1f1'W 

111tJ""llJ1'jtr~~~u1~ ~lf1f11'j~V11 'j~'W 1ti'N 1 fi\:J'j'\J~~ hmuu111~~nYi~6mJn itJ ~~\'l'j ~n~lJ~l 



~ 

t-f.!H1.fl1 
"" lp 
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rln1i'u i u ~1u 1~ vll1u "1~ 1ft'1~,flllfim:J 11~rntiu n~lJ" 11~m ~1ff1 ~~~ mnnm11 u u 

11" ~ ~ m u 1n ~ lJ" 11 11" ~ ~t:J ~u ~'U 1 'Yl M'll1u" u 1ft'1 ~\PI {1, v ~m'h i u 5 nfl m ~ l'l111 u U'U t:J~ 

U'Yl ~ ~ ft'n u 1~ n u ffnfl11.h~ n vu ~ 1vm~ ffnll1'1i' t:ll.J (111 u u u jlJ 1J i11 "vm HYlJI'llflW 1" vli 1 

11 uu ~t:lUtl1lJ1~eJ1tlU't1 ft''U fl ~~ ~~ t:l~t:l~1~ ~'U 1 'Yl ft''Yl1~ II 1'U, 1~ 1ft'1 ~\PI { 11" ~ ~ 1U~ 1lJ'Ii' t:ll.J "l'J 91 V1Ji1 

U1mvn~1~~1~111"~~1'U1~v~1~v1'1i'v~~1~'l illvvnuuulfv~~1"t:J~n~lJ,111m~~t:J~1~~'U1'Ylft' 
~1um~1ft'1~\Pl1 1,vu~~nvu1u~1vSv 3 u~~1fl'Yl fiv Svm~~vuu~~1fl'Yll1"91~1~v 1~v~n~lJ 

" m1~nn1ff ltJ1Ju~utJ"1ff1\Plt:J{uuu"vv~1 12 ~1ft u"~lum~mwJYin'llt:J~n~lJ,ll~nnlff 

12 m~ u~1~-!llilm~'Yl,~t:Ju Ulnm~U1~1i1uJ:omm~'Yl,~t:Ju~u-:h ~i~~fl1llJVi-!l~t:Jiuv~iu 

1 ~ ~u~ -!1 ~vlf t:J-!1 ~ 1(1t:J~ n~lJ,l1U"~~t:J~l~ ~'U1 'Yl R~ l'U ,,~ lft'l~\Pl { ~llJ 1~m ~~lJfl11lJ fl~~ 1lJ1"" 
, ' ' ' 

'tJlJu ijm~ vvnu uuVi~1eJ-!IllJ u"~'lhmtilJi'UIPl'U 1nn i 'U1~t:J-!In~lJ,l1 i~ mlH~ (WtJi~~,r 

'tne~Vim : U'Yl~"vv , 2551) ~~~lnnni~~vtJ~~~lJ~~n~11ijfl1llJ~t:J"fl~t:J-!Inum1ffOfllnni~ 

U'Yl1~ vu 1lJ""~mh~~lJ1~t:J-!I hn "1-!1,11U(1~t:Jlmft'~u11um~vu~1~vu~1vu'Yl1~vu 1lJ""~v 
~ ~ 

1 ., • Sl 

'!J~~~lJ 1~t:l-!l 1"n "1-!1,11U(1~t:J1nlft'~J:om~lJ(j'Yl~t:J~iu~~~U~-!1 ('U~~1 'YlU'U'MeJ, 2540) 'Ut:lOUlflUi~ 
.ci \ri jl~ 'j) .J Q.l d .1 .d Ql d I ~~ I o1!!t I .d I 

lJ !~llJnl~~~l~UJ:ol'U'Yl,ll~m~lft''IJ'U UH'U'Yl,11~m~lf1UU~Lu'U 2 ~l'Uflt:l ~l'U'Yl 1 U'Yl'U0(1lJ,l1 • 
~m1lffU(1~ffl'U~ 2 U'Yl'U hnu(1~.n't:J~Yh 1"e~i-*1~fl~'11141eJ 11fll\JO Unl~eJ'U~llJlltl~!l~U(1~ 

1~eJ'Ufl~~1eJ\Pl'U1t:l~ ~llJl~tll~t:llJ 1eJ-!I i'!J~m~~-!lln\PlO~lJ,l1~m11ffi~ (~i1Pl11 ff~ff-)'~~fi~mu, 

..\ .,J 0 i !)/ "' d !)/ i ~ !)/ <II ll] ""' """"' ll] !)/ <II C>d .,J I i !)/ 
m11fl(1t:J'U'Yl1m~nm 'Yl1 '11'UnL~eJ'U!'IJl 'il 1"mn ~~ t"lJ~l'iW ~"~eJlmlJRnfl1'11111inl~'Yl~~'ll'1eJ '11 

~1~eJ'U i~10,fllllJ1'1i'l i 'ilt:JVHu-n' u~ ~ 1"vm~ i ~fllllJf~l'U i1 "9i~1~eJlJ1'lhviu 011~"0111~ eJ'U f 
~ ~ ~ 

ttv~mh.Jfl11~m1lff ~~n'tlflfl~v~nu~~uti~vvmilu 4 'tYl'U fiv "ilu~ 1 ffl'U'Ut:J~11l,,11 ri1u . ~ 

I Jl f f 

Vi 2 'il~t:lllUleJ11eJ(1~16eJ,'IJt:l~O~lJ,l1-n~ 12 O~lJ,ll ff1'UVi 3 1~'Uffl'U'Ut:l~UUU'Yl"n't:l1JL~t:l 
"i 1 I ~ Q.o' 41!1 Q.l I Ql I 'j} _,a 

'Yl"~t:lUfl11lJ1'1Jl ~ "eJU1J~t:lt:ln11J'U 2 ~~"1J flt:l 1~,U~lt11!(1~~~"UeJ10 !1(1~~1'U~"'YlleJflt:lnl~ 

lhtnlJm111~ntJut~t:J i lf ~~~ vu i~i'Ufl1llJ{fl1U~ tium1 Ht:J'Ufl(11eJ H" m~ffnf!1~u11 i~i'Ufl11lJ 

~'UiUU10~!~eJ'Ut:J~i'U~~~U~lJ1fl (ft'~l~Ti '11lJ1"'11~, 2551) 

~ 1n~ i llfinlll'li' t:JlJ" -!1 l'U 1 ~ eJ'Yl H~ l'U 011 ffOlll~llJ11 t1 "'~u iII '11m~~" 011 ~~ vu n 11 
~ . 

(1't:J'U i 'Ut~v~n~ lJ" n~m 11ff 'tYl'U i '11 \lj~~ ~"nn 1~ vu m 1 (1't:J'U i u tinfl m~nn i ~~vu1~~lJ 
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1J'YI'YI 3 

v v • 
1 u m'J 1~ vfli' ~il H'1~ vi ~u 11 ffu t:~m'J 1~ tJn n ~~m ';j 1~ vu ~ ~1fl'K~f11';j 1~ vu ~1~ t:~ ~n cilJ ~ ~ q t q 

fl11~fl':i 'Jlfll~t:J~~U 1f11Ul{ iflfl'Jtflf11'J 1~ flU i 1h ~flt:J1J~ 1fl 11 1J 1J ~ Hl t:l~ fl~ lJf111~fl':i 'J lffUCl~ 

u1J1J1ln ~1~v i~flflnu 1J1JuCl~ff! HU1J1J~1Clfl~n~lJm1~nn 1f1 1flv1 ~1ff~~umru~'H 1 Hi'~ 1v 
v 

UCl~ij'J1f11\Jfl U fll~ flU ff1lJ1'J(lfffl14111Cl~Yi1f111lJ1~1 1 ~ i~~1tl11Ulfl~ i~1 ffU fl'J 1fJCl~1~tJfi<U'U 1\flU 
v 

1 u f11';j ~ 11 '11 u fll'J 1~ fl111lJti 1~1Jl11,r t:J ~ ~ i1 

• v • 

u'J~'lf1muCl~n~lJ9i1mh~ni~ium'J1~v fifl t!m~m.J~ul!nvlJffmniln 2 h~1~vu 

1'm!1un~mfl ihlnt:~1!1u~1u ~~l11'~1J~i'm! fl1f11~vu~ 2 tlm'Jffmn 2553 ~1u1u 26 flU 

U1J1JUHU~i~ium'J1~f.J111J1J one group pretest- posttest design 1~Ufl1H1fiClfl~fl~lJ 
d ,. ~Q Ql ") J} ~ d j/.d .. l j) 0 I Q.l d 

1ft fl1 L fl flfj1~fl Lfl t:lflflU 1J1J fl ~ fn 'J lJ'Jtfl f11'J 1 'J flU l l'lll 'J ~ flfl1J~1flll 1J1J ~ 1Cl fl~ fl'JlJ fl11~fn 'J 1ffUCl ~ 

i1Jn~m'JlJ 

Jt ,a ~i31i AQJ .. 1 'J} 
m'Jfl~lJfll'l 'lf un171~f.J1J'J~flfl1Jfl1fl 

3.3.1 'J1~f11'J 1~ vu{~U'J~flfl1J~1tJ111J1J~1Clt:l~fl~lJfl11~fl';j';j1ffUCl~ L 1Jn'ilfn'JlJ 

.., -=! 31 ~ 31o '131 l ..,..., 
3.3.2 UHUf11'J'ilflfll'J1'JfJU~II1J1J·o1Jiff1~'Hlf111lJ~'il1U1U 3 UHU 'lf11Cl1 Uf11n'iltJ 

I V 

2 ~uf11l1' s i'1 ilJ~ ~~il 

3.3.2.1 L1HUfl1'J~~fll'JL~tJ'Uf~ 1 'il~Yi1 ili't!m~ tJ'U i~l'I'J11J':hlrlm'J1~~1nl'1~f11'J 
1fl~t:~u~'Uu~fl1~u,Yil'1u 1'J1'il~1M'U ~1~mill'1u1fl~uu~iumlJn~lJ~11n~lJ~1~'1 cu~mllJ'il~~u~1 
'I' 'I' "' "' 'j) -~ 'j) .d "' "'. I 'I' 1lJ • I 'j) -~ I LClfl lfl'il'J'Jfl1Jfl1~tlll'I1W) flCll~'Ylfl~l"l11ffU'Yl1~'Yl fl1~flll'll'1fl1J'Jlfl{] Lfl'il'J I1J1JU'Ylt:l~l"llri1U 
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1 1 i ~~ .,k :: ~ I V "' "'~ .,k I "' ~ ~ ?1 .,k i I .J 
f1~l.J~1111H '1 'U'HI1J1.1'11'\N'U'U 1~tlf1111~'U~~tl1tl 91 ·m~l.J1111~m~1ft'f111.l'U'I1'U~ 'Uf1~l.J~1TY1 

m~mfi1161J·nnu iu 1 il 

Q.l ef d .C:. ~ .(~ I 

3 .3.3 .1 U 1J 1J'Y111 fffl 1Jr-Hl ffl.J q 'Y11i 'Yll.:J f11 'H 'i tJ 'U 1'lf1 1 'Y1 t11ff1 ff11 ~ 1 'i fl~ f1 ~ lJ 1111 

~m 'j 1f1 L'*'Ylflfffl1Jrlfl'UU1:1~'11"-:J1'i ti'U 1 flt11~VH)91m 'il.Jf11'j t'i ti'U f li'1'Wfl11l.l{fl11l.J~1 fl11l.J1~1 i ~ 

Ul:l~m~11fl'n~MihitJ'l~ U1J1J1.J'jUtJ'lfii~tfiflf11lfl1J 4 9i·:afifln ~1'\.JTU 15 ~fl 1fltJUU.:Jt~'W 3 ~1~fl 

fifl tff'u~7t~1fi ffqJ"n1:1cl'ul:l~fi111.J'i~~1 12 t~fl'U u1:1~ n~l.lfl11~m'j1f1 

3.3.3.2 U1J1JNf1~~'i~'I111-:Jf)1'j vhn~m 'il.Jf11~ t'i tJ'U f'Ufl~irm'i tJ'U 1~'UU1J1J1.J~ UtJ 

ihf'.:J'Hl.Jfl 3 'Jtfl 'Jtfl~ 1 (1ff''W~lt~1fi) t~'UU1J1Jtl11UtJ ~1'U1'U 5 ~fl 'Jtfl~ 2 (ffqJ"n1:1cl'ul:l~f1~l.Jf\11 
tJ~~~lt~fl'U) t~'WU1J1Jtl11UtJ ~1'W1'W 10 ~fl ul:l~'Jtfl~ 3 (n~l.lfl11~f1n1f1) L~'WU1J1Jtl11UtJ ~1'U1'W 
5 ~f) 

i v 0 ~ i ., 0 "" "' "1 i v 3.3.3.3 U1J1Jfffl1Jtlll.J 'lfff1'j1~fl11l.J'Vl.:J'Vlfl ~'111:1-:J'Ylln~m'il.lm~t~tJ'U~ fltJ 'If 

~ v..A 1 ., ~ 
'Jtfl m~ t'j tJ'U ~ 1 'i fl~n~l.lf\11 ~ m 'j 1ft' 
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I d 

'Yl1HHJUfltl'UI'H.I'U (Pre - test) 

,._ 
'Ylfi~HJU11~.:J1~ti'U (Post- test) 

.J ~ 0 "' "'"' .fll'Vftl 3.1 'll'U\9Hl'Uf1l'Jflli'U'Uf1l'J'Hltl 
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1~f1~lJ'YIL~1~~\PlHf1~N 'IJ'U1~L~'UI'I1'U 
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'tnm.J tf1U 

&tl'U 'lh~fltl'U 
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' ' d 'ffl'W 'Yl 1 . 

0 ~.1 .,;..,?1 .k ~d 
'Yl1~1f1~f1u.:Jutl.:J'Yl~~1u'Wfl'j .:J~f111l:11f1 

o ~ .ka Z,-
tltJ.:Jt)t)f11'l.J'WflHt:Jf1fl'j .:J l~tlfll'j 'j~tJltl 

ff~1tlt1~'\J11~.:J L~Wff1'Wff'\J111ff;jV'W 

111~ 'W f1t11.:J i''WUtl~ ff~ 11 ff;jV'W 111 ~'W 
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.d.ct .1! t fl' 
1.:Jf1tllJ 'YllJ'\J'W1~U;l'WHl'WIJ''Wtl 19 em 

d ' " (nt11~mnm1~ 1'\.J 'Q 1n~l'W'W vn) 

Ql 't !j).et I d d ~ 
4x70 emu~~~~ 1'11lJ'lHl.:!'YllJfl11lJfi'J1.:! 

7.5 em L~tl~~'lfv~~~Hn'W ~.:Jfil'Vi 

ll1ri1'W~ 1 11t1~ ff1'W~ 2 lJlU'j~nvu 
" " "' 1 .I 1'\J1~1tlf1'W ~tJfll'j1~1~t;u~Hf1t11'1 
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nn~ WJ 'U 1fl11lJ1t1 i ~l~tl.!l n~ lJ~ 11~ m 'j 1~ 1 ~vi '*'IJ~fll'j 11 v-u f ~1~ vii 1fll'j 1tfl 'j1~ ,Y 
, . . 

n1 tll111~ ti.:J n ~ lJ ~ 11 ~ m 'j 1~ ~nl:l 1t tll.J 'Cll fi v1n u 1 fl 'j .:J 'ff! 1-!l tl.!l fi'1h ~ nu u '\J tl.!l '11~ n u 1'l v-u f 
~1fl1tlfl'ff1'j 111'j1 ~1:J}V1'lf1ty 11fl'j1~Ml1~fl"J~m1'tl~fl1tlllUlV'j1V1'lf11'YlVlft'1'fffl{ '\Jtl.!l 1 H11 V'U 1~ 

,j'1-un~111~ ihtfltl,j'1'U~1'U ~.!ll11'~1J'li'mi' ti111'U~~~1h~'ff.!lrl Yi~nun~~lfllVWfl~tl.!liju-J'ff~ 
"1 o.&4!!i dlflt Q.l 111"' o QJ y 

m.Jmtu ~Wfll'U.!lfl.!l'j1fi1'YlLlJ11'Y'l.!l11'Cl~'ff1lJ1Hl~~l11L~.!llV U'Cl~'YllflUtltlflUUU~~'ff'jH • 
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d 'j) 0 ~ o' I I Ql d. Sl A.~ ,.. 

lfl1J'Ilfllq!~ 'U1H~lJ111m1~'11'S'~'I11Vlflt:l'UU~~'I1~~~·HJ'U~1f!fffl;t t - test dependent t~f!'Yl~fft:l1J 

fl11lJII;t f)~ 1 ~ ~ U fJ ~Ylflty'Yl H fftl ~~ 1 ~ ~ 1J .05 ll fl11~ l'f ~ \Jll'U 1fl11 ~ 1 f)fl11 ~~ fi~ m 1lJ t1 fJ'U i ~ 1f!'Jt~ 
d jl ~ ' Ql d i " ' , ' .d .Q ., .:! ,.J ~ ~ .Q 

fll'S'I'S't.I'Ut 11t:l~ fl'Jll~11~fl1'S'1fl' ~~~~ 'b'fll'S't:lfJ~~ flli~HW 11m1~'11H~fl1111fl'Ut'Yli'V'IlJ'IJ'U~H'IJtN 

... .,; ... ,. .,: .1 "1.1111:11 ... i" ... :II "" <I "" H~fl1111fJ'U~~"l~'Yl~~lJ tflfllffi'V'IlJ'IJ'U AU t~'l1~~~1f)fl11 'b''Jt~fll'H'S'fl'Ut ~~~~11m1~'11D'S'~IlJ'U . . 
~ , ,, d :i/.o!l I "' d 'I' i" I :i/ I d 

fl11lJ'V'I~'V'ItJ ~~1nm-s- 'll''Jt~fl111'S'fl'Uti'S'tJ~ fl'Jll~11~m11fl' t~u 'b' m1vu~~ u~~mm~u 

m-s- ff~ 1~uuu 1~fl11ll.W ~'Vi fl i ~ 'llt:l~~~~ uut~u1nunn i '*uuu ~1~v~m1ll~11~m 11ff 

" U1J1Jfffl1JflllJ'b'U~lJl;t1Ttl1'UD1~lJ1W~l (Rating Scale) 5 1~~1J 1~um-s-ti1'11'U~~l'lh'l1un l!n~~ 

i'*~lm~f!;t1lJl~fl11'1JtJ~~~f1{'Yl (m~ll Ylm)vu, 2546) ~~~~'U9i'1fftl~l~v1tml~M~t:llJ~~~~ulJl 
'" 

1~~1n~1'U1'U9i'1mh~~~'l1ll~ (lilU'U'Yl{ tr~il~1~, 2552) ~~ i um-s- ff~1~uuu1~fl11ll.W~'V'Ifl i ~d 
utl~flflm~u 3 ff1'Uflfl 

ff1'U~ 1 ~t:llq!~~1lD'Ilt:l~~;ttJ1JUU1JfftJ1Jfllll 

t d Hif rl ~ 9J 
fll!Q~t.J 1.50-2.49 tl~t'UiflWCVl 'V'I~'V'Ifll~'UtW 
' d ''1 "4l!!l i :II .,; 

fll!Q~t.J 1.00- 1.49 t:l~ t'UiflWCVl 'V'I~'V'It:l ~'Ut:ltJ'Yl"!~ 

o .d " ~ ' .d .I!Q vd 'Ulii1J1Jfft:l1JflllJ'Ylff'S'l~'IJ'U lff'Ut:l;tt:lflW~m1lJfl11'Y11hm:nu~~HI'lW1'b'lUI ;t'S'1~fffl1J 
'" u 

" :II .a "' :II '1 :II o o • I"' • I :1111) :II 
fldllJflfl;tfl~'IJfl~I'Ut:l'l11 fldllJ'lf~11J'U 'fll'Ufll'l:ll ~~~~ t '11fllU'U~'U1lJliJ11JIJHUf) L 'IJ;t1lJ'IJfll ff'U flii'U~ 

'" q 

'lltJ~~~;tJ1'll'lty uft'1tl1uuu'Y1~ffvu 1 Dffl-s-1~1~fl11ll.W~'V'Iv t ~numjll9i'1mh~~~~ vu 1~ u i '*'ll~m-s-



• ... 
1Jllll 4 

uam11~ttua~eihJ·nttNa 

(d~v~::U 1Lff'UVN~fl1'Hlth.J•ntJN~fl1'S1~tJ L~V~ fl1'Sli91J'U1fl11111~1 i ~~V·nl' m'; tl'UL~ V~ 
fl~11fl11~m'ilff1~wi4/u'U'U~1~V.:J cb~n~11~1VVHflml'm1vu-5u,j'1itJ11ffm:niJ~ 2 fllflLltJ'U~ 2 

ilm"Iiilm:n 2553 h·:u1vu1A111ufl::'H1fl t11ulv111u~1'U i'.:J'H1'fi1Jll11V ~111V1flfl1'iq11U1.J'U 
0 4 Ql 0 ~QI 0 Gl Cll ~ 

1~1::~-:J ~1'U1'U 26 fl'U OJt~fd~tJ'U1Lff'UVN~fl1'S1~tl9l111~1fl'U fl~'U 

tll::iinnflTn~v~m::'l11'Ufl1'i 

ti'S::iinimn~v.:JN~nvnr 

30 

15 

23.04 

11.42 

76.80 

76.15 

! .! "' te1 A , " "' "' "' fl " " 'YI~'U ~1flfl1'SVVflU11'U'Jlflfl1'S 1 'S ti'U ~ 't1 VVfll111111111'VfV 'H'Ufll 'S tl'Ut'1'1111'Sf11'S tl'U fl fl1tl 

fl'IHV~ u~::iim'i~fln~m'i11~ffVAtrn'v.:Jti111fltl'l:ff .:Jtlfll'lLltJ'Ul U'm1vu 1~nu~ilty'H1 i; vu f 
i~~ldflfl'ULV.:J 1~1l tl'U l~1'U U'U'U~1fttHU~t10fl i'Ufl'U 1fl1'l ff1111'S(l1~V111tJ.:Jfl1111ll tJ~~ifl 
U 'l:: ~ 11'\J ii fl1'S't111't11'U fl1111L~ 1 i ~ i 'U fl1'S n1fi ~ fl 'l 111 ~ 1tl i 110 ~ fl'S 'S 11 U~::fi 1(1111 Vl1 fl'U 't1 

tl • • 

'IH) n ~1 nil 1 u m1vvnu 11'Uu 1111 ~1~ v.:J llv.:J n~ 11fl11~n, -s1n ~1~ v , A'tiTw~il~1'n-fJ ~tJn nu 11 
Ql ,j/1 , I S/ .,;., I Ql S/ S/... ... ,, S/ I 

ffl111'l(l~fl'H1 'i'l.:J1tl U~::'Slfll 11U'n.:J m:'U1'Ufl1'Sff'H:I't1 11CJf'UCJfV'U ~1'Stl'Uff1111'S(ll'Stl'U' fl.:Jltl 

$1 1V1l'I9J~.:Jfl~11n1 i M'Jlflfll'S 11 vu f ffl1IT:m1h 1 tli 4/r~ fl'W~ru lfl1111L~1 i ~·~ V.:Jfl~11fl11~m'llffi ~ 
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-
fl1 'l 'fl~ iHl 1.J N X SD t p 

' "" 4.85 1.26 fHI 'lH 'HJ'U 26 . 
12.09 . 00 ... "" 

'1-Hl~t'H.I'U 26 11.42 2.70 

. 
*ih!mhfitym~uil~th~~'U .05, df= 25, t ()nq~) = 1.69 

"'1flFHlfll'l'Yl~ffti'Uflti'UllV'UU(l~'H'ti~i1ti'U'il1flfl~1J~1tl~1~ 26 fl'U fh t fl1'U1Wi~ 

12.09 mnn-hf11 t 1nq~fit~ 1.69 tm~fllmgv..,'tl~ilvtJiifiT~~n-hnt~'Ut~ v'U uu~~ 1M'n'f'Wi1 

a.r ~ I QJ I ..J. d J/ I ..C:S ,d I .J_ <L1 c! .:9 I <L1 .c! .c:l 

'U flt 'l ti'U fl ~11 111tl til~ 'Ylt 'l ti'U l ~l'U'JI~ fll'l t 'l V'U 111 fllt'il (I tl~(l ff1J \j'Yl1H 'l tl~ fl~lJ~ 11'il m llff lJfl111J 

U11fl~Htl~1~iiirmhfiw'Yl1~ffil~~ .05 uu~~1M'n'f'Wi1flllt~ti'U!~1'U'lf~flnt~v'U!dt~~milJ~n1 
fJ cu q cu q 

.ij'mnflff11l1ltl~WJ'U1fl11lJ!fl11lJt;r11'il 1~mrm~v'Ui~t~v'U!~1'U~t~u'U'U~1(ltl~fl"1l~11.ijml1fl .. .. . 
..,h '1'11'tn~i'U11'U1fl1l ff1lJ1ltlt~tllJ 1v~ hl~t1nnt]mlwm~nn1l'lf1~1~ 

fl:;U'U'U 

16 - --··---

14 

12 

I 
10 r 

: ] ....... ···· ··,........,IH-111--m-+ 

I 
I 

4 
I 

2 -i 
! 
' 

0 -t·· 

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

. " 
.ftl'Yffl 4.1 fllfl~U 'U 'U ~(I fflJ q'Yli 'Yl1~fl1'l t~ ti'Uflti'Ut~ ti'UU (1~'11 "~t~ V'UtWflt tl'U ':i 1V'Uflfl(l 

• 

. 
"" fl'U'Yl 
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.. " " . .. 
71tJ~flflfl CJf~ihl'ni1m.u.u'1tHlun~l1lJ~ 26 flU 1~virm1vun~ 26 fluli&.u'1tYvu1iNntrl.ltJ'Ylil1n~ 

&~tJ'UlJ1nnn-hrivui1 vu Juufl~~ 1 lfd~u-h ir m~ ti'U1'Jfifi'Uiim7'tiWJu 1fl'l11Jf &~v~n~lJ~11 

Q.r ~!,tf,A wet Ql tel • tJ 1 c:t 

V.Wl'U101Hl1 'Yl~'UL'UV~lJ1'il1fi'UnL'Hl'Ufi'U~~Ofl11lJfl11lJ1Jfil'f16~~1'UOT:iV1'U 011l'Uti'U Ufl~OU 

SvtY1l u~nn,~l1lJn'ilfi1llJ01JL'~vulun~lJ~~L~unn,~tJ6ff'lJ'tiulnun~il&~vu .Yhlli'&fi~ 

iW~u1mlll1utt~fllJ~~g~~u tbuirm~vuiln 25 fi'Uiifl~uuu11n~L~tJu&~u~1.hv.v 111 fl1lJ1Ht 

'~ vu fFhuSvu uu~1nv~un:afi~m1iW~u 11! 1u fl'l1l.l{ ~~n'ilnlllJ~ir m~ vu ,~~,~ vu fr-h u 

uuu~1ll6-3fl1lJ11f:l1fl1lJ,$1ml4lJiu9lu1nn 1 'U&~v~n~lJ~1'l 111vrh-3~ (W{JJV.~11 tY1vV.w : 

Ql I A 1 ,.I 1.1 .. ,f ... &I Ql ,~ f 
1J'Ylfi~V6, 2551) Ufl::fl1lJ11\U'JfV1J V~ utlul::fl1J011W 'UVO'il1fi'U'Ufillti'Utl~ t~'Yl1J'Yl'l'Ufl'l11lt 

" , 
fi111J&.u'1 1 'il'il1n luii'ilm llJ un::t'hml.ln'1vii'ilnl11l lunn&~vuffli'~ihr m~vu 1111i1vmm~vuf 

I I &I Ql ,~ d d ~ 1 J/ A , I I &I &I 

6VHL'Yl11'Yl rJ1JO 'U t>JU fl~ ~fl'l1lJ111 'U fl ~fl'l1lJLl1'UUfl::m11 919161J&V.6'U 'U n ~lJ6rJH1J111 ~lJ Nll 

vv1li'1Jfi111Jfl~& if u 'il10fflJ1;fn 1 u n~lJ un::&~vu ~iiNflmll~ vunvu 1111ifi1u ~ 1lJ 1 u n u .Yh 

fl'ilfilllJ 1im1Vn1J1rJfl'l1lJf~d~V'U 1 'UO~lJth::nV1Jfi11 1 ~U1J1J~1flV-3 Vh llfirm1vui'U9l'U 101'I . ' . . , 
un::u1, tJqfl11lJ&.u', 1 'illiir~tlu 11lvd1-3un' ,; ~ U'trhL~uii'ilm'Il.lntf~,n-1lJn~fl11lJf fl11lJ&.u'11' 

un::tJijff'lliul~~mv 1 u n~lJ 

... ~ ... ~..1 ..: .r ... 
4.3 NGn11l&fi11::'11Ni.'ln1111rJU4rurnJ'll'Uil1-3 (Normalized gain) (tnfiN'U1n ~) 

I ' ... ~ 'JI &I &I ~ ... 

fll1Hfl 4.3 fl'l1lJti1111'U1'Yl1~fll':i11rJ'U1UflrJ 1WnL1J'U'I1tlfl1:1011lJ 

... 
flilfl111J Maximum A vg. Normalized 

..1 Pre-test Post-test Actual gain 
n possible gain gain 

1 35.38 75.77 40.39 64.62 0.63 (Medium) 

2 32.69 76.92 44.23 67.31 0.66 (Medium) 

3 29.23 77.69 48.46 70.77 0.68 (Medium) . ... 
32.43 &tlQrJ 76.79 44.36 67.57 0.66 (Medium) 
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~lf1Nflfl11ftfllllFH'Ifl1'l'lltJ1Jl~l~1J~lJ'l;~ (Actual gain) 'UV~UfllltJlJ~n'VlJ l~v1.U,~ 
fll'HltJlJ{ L~V~ f1~1J~l1ifl'nlff 'YJf1f1~1Jijfi11w~::~'U Medium gain fiv ijfll Nonnalized gain 

. 
I <( !' 

'HlfllliUUJ':nwa::: 

f I I I 

<( I d J/ 4 1 "' d dd I 1 J/ d t <II. I 
flll'H'tl 4.4 flll\1 fltJ1VtJfl:::fl111J'YH'YiV 'l'UV~lJflll tJlJ't11J~Vf111 'JI',flfllll 1 tJ'U tllV~fliJ1.1 

flnim·nft 

11t1n111h:::1iju 

I Sl U ..S ~ 
fl118tiQ:::,8~1:::~tJtl11tl'rf~rt8 ;) 

s 4 3 2 1 

1. 'Jtfi'YiflfiV~ff11JllfllltJ1Jfun:a-rfl 1 ~~ltJ un:a111.11:::ff1J 

... "' "" 
34.62 46.15 19.23 0.00 0.00 

fl'U fl111J ffl1J 11 fllJ m 1 V'U 

QltJ tl Q Q,l 

2. 1~ Q l:::ff ~fl'Ut:l~'Jtfi'YiflfiV~1Jfl111J'JI'fll 'llJUfl::: 

, "' ... 23.08 53.85 19.23 3.85 0.00 
fft:lflflflt:J~fl'Ufl~m11.1 

.: .. "" "" "" "' 3. llJt:J'I-flUfl:::mJml1J1JlltJfi::LVtJfiUt1:::1Jfl111J'JI'fll~lJ 

. • "" 
, 53.85 38.46 7.69 0.00 0.00 

.:mJIPIVfllllltJlJ' 
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t • • • 
.::1 1 A J! <!I , "' d d<d. 1 , , ..,. , 4 1 mnna 4.4 fllmtltll6Vfl::fl1llJ'YNl'Hl ~'U6-:J'Utu'l'tJ'U'YilJ~6fl1l ,.'Jl~fl1'l'L'l'V'U1 &nHmJl.l 

... ... ' 
fll1~fil'l'lfl' (~6) 

1umuth::ailu 
, r u <!I ~ ftl erra::'Utl·n::~n.Jfi1U.Jvt~vttl 1l 

5 4 3 2 1 

... 0 ... ..4. rJ hl ' ... ... 4. fl1'l'~~tll~lJL'U6'11ll 'U 6tll.:JlJl:lJlJUtl:lJ 

" 23.08 61.54 7.69 7.69 0.00 ... ... 
'IJ'U~6'U ')f~L~'U 

5. fi~m'l'lJff.:JLff;11iM'~i1vu&fi~ml&1vuf~1v~um.:J 46.15 42.31 11.54 0.00 0.00 

6. irm1vuihhu'i11liufi~m'l'l.lfl1'l'L'lvum'l'fftl'U 50.00 46.15 3.85 0.00 0.00 

7. nm~i'*nl'l1i'uu~n::fi~ml1liifl1llJL'I1lJl:tYlJ 19.23 61.54 19.23 0.00 0.00 

o,,Q " 8. 'Yil 1110~ fl1llJff~ ntYu 1u u n::nl'YlltJfl1llJ ffllJlHI 
26.92 61.54 7.69 ,.,. 3.85 0.00 

Fjl'l'tl'U 

9. u u u ~11'16~& 11111: d111 i' u i '*i u m1 ,; vu &rlv1ti' u 
... ~ 

1'Yltllfl'lff~l 
26.92 42.31 23.08 7.69 0.00 

... ... d 11 1 ~ ... ~ Q , 10. 'UfU'l'tl'Ul'I1'U 1: tl'lf'Ufll'l'L'l'tl'U 1tl'Jlflfl~fil'l'lJ 'U 

i1~1Jl::~l1U 
57.69 38.46 3.85 0.00 0.00 

11. ... "' "' , i o i ,.,. l ..1 "' A 'UflL'l'tl'UlJfl11lJL'IJl ~'Yll '11lJfl1llJ Lfltl1fllJl'l'6-:J 

... "'111' .r 42.31 38.46 19.23 0.00 0.00 
~11~fil'l'lf1 lJlfl'U'U 

12. ff111m~'l'1lJ\l'm1 tJuiifl1llJ~~~6 i ~~6m'l'iflm'l' 
30.77 50.00 

,; vu fu uu11 Qllii tn':i 
19.23 0.00 0.00 

' 36.22 48.40 13.46 1.92 0.00 ... mnv 
84.62 

~1n~nm'l'Ul'l'1~fl11lJ~.:J~6i~'U6-:Jl!m1vu~ii~6'Jlflfl1'l'&'ltJuf&~6-:Jfl~lJfl11imnff 
tY1u1~~-:Jrl' fim!m'lvu 1~tJn1u1myiM'fl11lJffUhtiuuuu~ln6-:Jfl~lJf111im'l'lff~tY~l.:J~u lflv . ' " 
Lii6ff11Jfh!6tJtl::'U6·n:~Ufl1llJ~.:J~6 i ~'l'::~UlJlflUfl::lJlflfity~ t1 V.:J~l~lJ~.:JU um1 tl'U~6 i ~ i U 

nuiin1'U l1lJ, 'U n ~ fl'l' 'l'lJfll'i ,; tl'U fll'i fff)'U ua::n1uu n: lv'lflf fll'l' ,; tl'U ~ 1tl'Jlflfl'ilf11'ilJ, 'U 
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~t1ff1iJ712Jfl112J't'nJ 1 'il'UV·nl' Oll V'I.J ~iiflv-v~fl1'i Ll tJ'lJlL~ au!vun:: 84.62 J \JU ff~~ 1 lfrthrh 

., "" "" .s , I , 5I "" t A I ., ~ I "' ..6 ... .J.o~ 
\JflL'S U\Jllfl112JlH'nV 'il~ Vfl17 '1f-v~fl1'i17 U'l..l tL 'iV~fHJll~11'ilfl771nVg-s::~'Ull1fl GJI'~ 'il::Lfl~~t1't1~ 

flml'm7 uu l u fll'i~ 'il:: t7 uu ffl v1'1f11't1U1fl'1ff~ fflv, tJ t'nn:: 't11ml' m7 uutn~fl11ll'~~nv l 'il~~flv 

fll'i ~ ~fl IQ fl'i 'i lJ fl1'i Ll U\J fl1 'i ffV \JU lr1n 'il:: ff ~ ~t1 1 lfir m7 U\J Lfl~fl1717 U\J {1 A'vrh~ii1.h:: ff'rl i fi1Vi 

tJ'i::flV'UO'Ujjfl1'iUU~fl~ll1Ufl1'i~~fl'ilfl'iUJ i~Uflt1:: 1~fl1fl~ t11Uflt1H Utl::VV'I..l irm7uu,A' 

uu~n~2Jmni1~1u ut1mtJauut7 uuf ut1:: ,f1umfivnu 1 um'i't'hn'ilm -sll 'til 1 li'u m7 uuffllll'i o 

't'hn'ilmnJflH'l ,~vrh~iifl1lll~'U iifl11lllfffl~~trlrnn'U~utv~ut1::iifl11llt~m!ulumHv~ll1n 
~ ~Q,I ' Q,l Q,l Q,l , ... ., "" 

'UU UVfl'il1fl\JU~'1f1UVi9iiU 1n n~::nHff ~flll un::fl11llff1ll1'itl um'i1~'1f~fl'Ufl11llLfl'i u~un:: 

"' .I I .J ~ 01 4 e' e' _, .J I I 4 t I <!1 
fl112J~\JUIJ'i~H'l GJI'~ffV~flriV~fl'U'rlq~{)'UV~ 'iVL'ilV'i 'ilV'H\Jff\J 'nnfl1111 fl171'iUUtU'U'U'i12JlJ£1 

Jl 

ff1ll1'i o,f1u 1 l1' ~,; uuLfi~m'i t7 uuf' ~il nlln~ ,~,; uu fnn~:: n1~ft' ~fl2Jut1::mn'h~1u; 1lln'U 

~~u~~tflunn~::~~ltflumh~~~1um'i~1H:Jf1~~1u (iitYul U'UllllW, 2553) 



' ... 
urrn s 

«ltJNaua~f8llt'U8UU~ 

... 01 t .: 4 QJ o' .. 01 4 t .. I 01 ~1 1! 
~1\J'J~tlltJfiH'I.J 1J1~Q'lh::tNfll'VfV'Vf~tJ1'fflfl1111 tltJ ~11V~fUJ11fl11~01 11n fltlti'Jl~ 

.... ..; ,j/1 4 ~ QJ "' 4 ... ... .. .. ' 
~1f]1ff~'VIM1 tH1tl1111fll~f1 Ufl:: nflli1Nflff11()'VI1i'VI1~fl1~'1'J'tltJ 1'Jt11'VIt11ff1ff~7 1HI~f1~11fl11 

II ' 

~0171ff ff1Mi'tJiJm1tltJ~tJJj'1itJ11ffflll1iJn 2 17·U1tJ'I.J1fl111tJfl::M1A ~1\J'J'IJ 26 fi'IJ ff1111'Hlff1'J1 
II 

Nflfl171~ m1n:: 'IYmntJ vu u:: 111 ~~ i'l 

75175 

~ 1 f1 tl1:: ff't'l D fl1'Vf 'U 0~ 'fA ~,j fll uf f11111 tltJ f 'Vf 1rhii '111:: ff't'l D fl1'Vf 'U 0 ~ 
1! 4.1 ... Q 01 .. J/ I 

m::tJ11.Jfl11 (El) lOtlfl:: 76.80 11fi::11IJl::ff'VIlifll'Vf'UO~Nflfi'Vfli (E2) lOtlfl:: 76.15 UffA~11'Jlfl 

• I o' 4 t4 .I ... ... 4 ' o' ..; t ,1! 4 ..; • I ... "" 
~IJmwm111tltJ~1JIJ1::ti''VItim'Vf 76.80/76.15 OJ1~-q~f1111f1WcrJ 75n5 'VI~.:t ·J OJ1.:t1M~Nfl't1IJ1::ffnnnTn 

I o'd t ,1! ,1!4 ... d t..! p ... .I .. 0 ,.f 
il~f1111f1WcrJ'VI~~ 'd l'Vfll:: 9>11lfl11VV011tltlfl~fl'l'711fl1117 tltJ ~ 'VIffOflflnfHfltl1fliJl::ff .:tfl\'11 11 

um1 ti'IJ ,~flUOtltyM 111 t1tJ{11(1(1ti~'IJ10~ 11(tf ~1fl~Un:a1tJ'IJ ~~h'IJ '111:: fftlf111ufU'U'U~1ft0-3~ 
' II 

1'1Y1 1 ~~1tl 1ffl11fff1~itJ~'IJ1flll 1 1fn1111lm;?v11lt1~fl1111f1 11~;1~t17::~11u uvf1~1fli'lum1 ti'IJ 
1 ll'VItJ'VI'l'IJ fl1111f ~ lfl 1 tJfi~m 111Un::thm11-.\' 1tltJ'VIun:: 1 1(,; ti'IJ fun::unmtl~ ti'IJ cJ 111fiu 

• • • 
5.1.2 thatti1rnnraJJqt~irlBuua::'Ha~i.Joul~u1v1~m,,1oufa1B~maJJ~n~n,,,fi ij . 

' ' .::1 " 0 cu ctt.Cit.llll 
fll12JU\llflPIH8tiH2JUtla'lftqf't1HU'QVI't1 0.05 

~ ., Ql Q.l' tt:/1 Ql d I Ql J 
~1 flfl1111fl11:: t1fi::U 'IJ 1.J 1A Nfl ff1lf)'VIlif1Vt.l11 fl::t1 fl~11 tl\.1 'Vfti11Nfl t1'11 f) 'VIti 

m~m111 ti'IJ 1'1f11'VI tl1ff1n~{ &~v.:tmj1Jfl11~fln1ff M ~~,; t1t.1 ~ ~ f1 ·:hrivtJ&1 vu 1 fl tJiifl::uuu rivu 

4 ... ?I , ... 4 1! .. ... .. .... 
11ti\Jflfl11J'IJ1Vtlfl:: 4.85 Ufl::t11N11tlt.llVtlfl:: 11.42 111V11fl':il::M'Vl~t.l1flll (normalized gain) 

1 d td ~ J ... ... ?I I d d d1 ~ J 
'Vltl11 Nflfll'Hlti'IJ~'V11'Vf1l'Ut.l~l~ flfl11J'IJ 0.66 L'VIl 'UV.:JNflflllllV'IJ'l.:J~fl'VI'l::11 Ofllff1'Vl1l'U'IJ Ufffl.:J 

I d Jl.. I 01 4 I 01 01 .,/ 4 , J/ J , Jl 
'll'JlAflllll ti'IJ 1110.:Jfl~11Al1~flll1ff'Jt1ti'Vl1Jll'U1Nflt1'11f)'VIli'VIH flllll ti'IJ '11 ~ .:J'U'U fl 
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I I 
I .oiJ! A 'II u.ol .ol.oll !IISI o I 

5.1.1 fl111:Ulrll 8rJQZfllUI'tH't't8 19,8~U n&'JrJU 'fi1Jft 8nl'Ja'IUI1J1J91Q8~0Q1J~TJ 

" ... n " 90111flt»g U1Z~1J1J10 

Q fi• .:IJJ llllifl 1 Qlc& dcst 1" 
~lflfl1~11fl1 l~lffllUHIVHltl~~fl'lll.Jl'H'YHl ~'tltl·H.I fl1~ ti'U'Yll.J~Hlnl~ 6Jf'Jlflfll~ 

.::l J/4 I Ql !!. I ~ Q.l llllifl , Ql d Ql 4 
1~ ti'U ~~~tl~fl~l.Jfll'l~m ~1n fill tltl~~'tlt:J,n~ fl1Jfl'lll.JVH't'W ~~ ::fl'Ul.J1flU~ ~l.J1fl'Yl ~fl 'tltl~'Ufl1 ~ ti'U 

.d.o1 I c$ J/ .d J/ ~ , J/ ci I .... c$ c$ o/i , I , J/ 
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1'1.11 ~flti~'IJU 
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... ~ ... ... r · ... n .. fl'l'111'111fl1'l', fl'l't'YI'l'1.:JMfl'tJ11ifl1'l'. 'ft']'l'tUf)t1119llJ1\Jfl1'l'11V\J fl~11ff1ltfl11l'l'V\JJ'YIV1ff1ffm 

" " 1u11litl~YJ'Stll'Ifftl111'li\JoW\Jjl\J!f'Y11ifffl'l'1'11 2544. tl~.:jt'Yif4<1 : 1HfilllfV.:jfltllll1HY~ 
A 9/ Q.l .., ~ 

ff\Jf1111flt'V4ff~flWcrl, 2544. 
" Jl 

m::'YI'I'Hfftl'lllitll'I. 11noq!!'Il1tllJ tlfll~tll'JffO'I:ll'li\JnUJ1\J!f'Y11ifffl'l'1'11 2551. tllU'YIW-1 : 

1 'I .:jfill'tffJ~fffllfllY~'V4f11, 2551 . 

.,. , A ,.P. .., t A _., "' .., .., ~ "' ~ 
\ll~W \lCJ1V. f.lf!Ol'I "J'lY"Itll'I1HI\Jt1'IV~flll11'I11tt::ff1'Ifi1111'I '1111'I1J\Jtl&'ItJ\J'11\Jll1ir.I1JMtl£11 

tJ~ 2. 1'YIV1U'V4Ul11~ilJilJ1fftl111ff1ff!!'Ill111,jw~!! : 111111'Yitnli'V'IIV\J11fl\J, 2551. 

Cl I ~ ~ QQI, t 4 -~ C&.l 

1Utt11 1-Qnvvu. U)f)fflll'V41llh::ff1J011Wfl1'I1~W \J"Jf1J11V\J. 1J.11.'YI (VY!Ull\.11), 2546. 

1 .,. "' 1 1 .., ,l .I .,. ~ 1! .I ~ ..\ 4 

'11 ff11'tU\J. ltlfl lJ 1'tti'V41JJ11J tll'Ilti::Al:IJ fl11ffll'lfJ11fl'l'W Urt::&f11V-!11JV'YiftfiV'I'YI1'1 

1'YIV1ff1ff~f tl1~l'YI'V4<1 : 1l1111'YIV1li'Vff';\Jfl~\J'YI'I11'I91Jl, 2534. 

"' ... 1 d' "' "" t .I ... "'""' ... d ... ~ .l " A "' Wl)J\.1'111 'V41i -!1111. 011\lfi01111C.I1Jt \l10utJ1Jijfl11'Yif11't6'J6lfiO'Yil6lJOffl1JV-!191lJ l'V4V't'i91Jl\J1 

Ql J cl Ql Q " Q Q "-•Q Cit. 

f.lftff1J{JY!1i'YI1-!ItllllltJ1JUfi::YJO];j:YJJ'J1'YitJJff]1'1'~1. 1'YIV1\J'V4\J1i1J1ilJilJ11'YitJ1ff11'1'9ll 
q.o Q Q Ql c:l 

1J1111JWcrl~ : 1J1111'YIV11'tt!Q1Jfi'J1'111i1\J, 2552. 
Q.l rl Q Cll ,0 I !i 2 

Wl)J'V4-!Ill ff1ti'V4W. tl11VVOU]J1J11rt:YtW~lJ1lUl'J\l1CV'JOQ1lY11111fltnVffl11'1'1Jl'Yiff~J\J 

fl1l1ff11'1'll{ mlfl\Jfl~JVff1:11~tyty1tnlfftl'tJJffn11ff1ff~11111J,j'wei191 : 

111111'Yiv,-nm~v-!l 111~. 2s51. 

... "" ~ ~ 1 "' "' "" ,..~ ... _. ... ... 
'Yiff\.11 U'lllllJW. ffJffmflTU16\J : V'Jflf1111ltlYiVtll'I\lY!fl'l':1J1\Jtlllllti\JlYllllll:ff'YI1ifl1Yi. 

Qd':~ OQI4t/l fl Q Q.l 

'V41JYiflH'YI 13. Ol 'Jl'YI'V4<1 : ff1\JtlYillYiU11-!I,K1fl-!lfl'l'W1J1111'YIVlfltJ, 2553. 
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l11101J Student team Achievement Division. fl1'Ifl\Jf111flff'I:tJ~tyty11'YitJJff1ff~'I 
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1J1111JWCfl!l : 1l1111'Yitllflt!Q1Jfi'I1'11ti1\J, 2551. 

QQ Ql Ql .d ~ .d ~ t/ c:l I 

\Jt)llfl ff'I 1lff£1. tll'I'V4WI\J1Uf.llJ tl11\lfltll'I l'J ti\JtUfl:'lY"Itlllll C.I\JtU1J1J'!f\J tl0111 'I tJ\.1 tl~llffllt 

... ~ ... , o' "'~"' ~ ... .J 1! 1! ... 
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1'Yivlfflff~i' n111i'tJU'niivu~u,j'Jv11ftn111tlii 3. 1'Yiv1il'V4untJ~tyilJ1ffoll1ff1'tY!Il 

1J111tJtucVi9'1 : 1J1111'Yit.llfltll;tJ'I111~. 2540. 
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GLOBE. 2002. 

VflffVIi M ~f'lfV !l{l:;fiW:;. f11'J1h::::tll'U~C'If11'JI~V'U~U1J1J i mn~tlfil';i i ~~C'Ifffl1Jflfl'Ut1 V'UUC'1~11 tl~ 



38 

National Research Council. National science education standards. Washington DC: National 

academy Press, 1996. 



illflN'U1fl 



40 

illflf-.ll!1fl fl 



41 

"" "" " 1'1111't1Ulfi11Q'VI'a 122101 

" 1. 1!1J1J'Ylfl"Hl1J~oU1JU~ 15 ,rtl I~'W1!1J1JI~tlf1fltl1J'lfilfl 4 ~11~tlf1 
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fl.l'il'J1~ 

~. tJfl~11 

"'t ... ~ 
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"'t "" fl. I~U'U~Q'UlV'U 
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~ . I~U'Ufl'UVlV'U 
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14. fl1 'UI~U'U'UI'Jlff~lfl~I'I1'Ufi~~m1Ufl~ ~'lf~I~'UU~~Vl1'Ul'U'Yl"!~ i'WI~U'U~U 1Jn~~~11 

~ff ~Lfl111~Wi~L~'W~ f!~tlt:Jfl~lJ~11 i.~ 

n . n~~~111'1 

'IJ . fl~~~1111t'11 

" 0 

15 . m"J~~~t~-ft'ty~n'l:lru1J"J~~ln~~~11~N~ ~m1~-ft~~unti'umh~i"J 

n . n~~~11u~~tlu~ 
" 

'IJ . ~l~~il1'fhiJ~~11tJ'U~ 

fl . m~fl11~t~tl'IJU~fl'U i1J"J1W 
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1 .. 1 

~hninmnltrYl~ ,j6~ nQtJY111~n'l'llfl ~~i1titJt.JftfllliiH12 

1. ~ 9. tl 

2 f1 10. f1 

3. '\J 11. tl 

4. '\J 12. f1 

5. '\J 13. '\J 

6. 'I 14. f1 

7. 'I 15. 'I 

8. f1 
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"' .. 
'iln'J11fl' 

I o<:l v o<:l I o<:l v o<:l 

.,j flt:I\!!'W\! 'tUt~! 'UJ\! .,j flt:l\!!1£.1\! 11"H!1£J\! 
fl\!'t'l fl\!'t'l 

(15 fi::U\!\!) (15 fi::U\!\!) (15 fi::U\!\!) (15 fi::U\!\!) 

1 3 6 14 4 8 

2 5 12 15 4 10 

3 5 8 16 3 13 

4 4 9 17 6 13 

5 8 9 18 4 8 

6 6 13 19 3 14 

7 6 10 20 5 13 

8 5 9 21 6 10 

9 3 8 22 7 14 

10 5 12 23 5 14 

11 5 11 24 6 14 

12 5 15 25 4 15 

13 4 14 26 5 15 

11l.J 126 297 

- 4.85 11.42 X 

" 1fltl'fl!: 32.31 76.15 

:;tr_ 
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fi~Ult lt 1 'U fhln-a "UJ 

' ' ' ' ~ ... ~ ... ~ ... ~ 

Ul'\l'n mm-a·nm 1 O\l011ll'n 2 O\l011ll'n 3 

I ... "' ... I ... ... ... ' ... ... ... 
flfl'Ul'HJ'U 'H Cl.:j 1 'HJ'U fl fJ 'U l'HJ lJ 'HCl.:jl'HJ'U flfl'Ul'HJ'U 'HCl.:jl'HJ'U 

1 5 8 3 7 2 9 

2 4 7 5 8 3 8 

3 5 8 3 9 2 9 

4 3 8 3 7 3 7 

5 4 7 5 8 3 9 

6 3 8 3 7 3 7 

7 5 7 3 9 2 9 

8 4 7 5 8 3 7 

9 5 8 3 10 2 9 

10 3 9 3 7 3 7 

11 2 7 3 8 4 7 

12 2 7 3 7 4 7 

13 4 7 5 8 3 7 

14 5 7 3 6 2 9 

15 3 7 2 7 3 7 

16 3 9 3 9 3 7 

17 3 9 2 8 3 9 

18 3 7 3 6 3 8 

19 3 7 2 8 3 7 

20 4 9 5 9 3 7 

21 3 7 2 7 3 8 

22 3 7 2 8 3 8 

23 5 7 3 7 2 7 

24 2 7 3 7 4 8 

25 2 7 3 8 4 8 

26 4 9 5 7 3 7 

~1ll 197 200 202 
' ... 

mCltJ 7.58 7.69 7.77 

" ~fltJCl~ 75.77 76.92 77.69 
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q~t~1~ (Ecliptic) 
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L'Ufl~l1~11U'li1~ 1'UVi 22 ~'UlfllJ G.:J 2lll!lJ1V'U t'li'l 

.c!i.::S ~ Q~ d' J, 
I~ V'Ul!'U lfllJ llJV~ 1-:JUl'YI\PW~fl ~~1'11 'U fl ~l!~l 1'U V~'Yil.:J 

fiffl'l~i'UIPlfll'iV~ (I~'U~11fl~lJI~V1~lJV.:J l,ji'~'U L 'U 

""' «< 
I~V'UlJ'UlfllJ) 

01 I 

L'Ufl~l1~11U'li1~ 1'UYi 22 llJlJlV'U G.:J 21 'YH"}lJfilfllJ t'li'l 
~ ~ Qr/ d I J, 
I~V'UilJlJlU'U llJV~1-:JVl'YifW\Plfl~~I'I1'U fl'Jl1~11'U V~'YI H 

fiffl'l~i'U IPlm'lV~ (I~'U ~ldfl~ lJI~V1~lJV~ l,ji~'U L 'U 

""' L~V'ULlJlJlV'U) 

L~'U fl~l!~ 11 l 'U'I lffl'l(jlJfl ~1-:J Vlfil'lv~~ Lfi~V'U 
" ' 

l11L'Ufl~l1~11U'li1~ 1'UVi 22 l'l(jlJfilfllJ G.:J 21 iiQ'UlV'U 

jl .c!i a A r/ d I ~ 
L'Ull~ V'U l'l(jlJ filfllJ LlJV~1-:JVl'Yl\Pl V\Plfl~::I'I1'Ufl~l!m1 'U 

VQ'Yil~fift'IP1~1'U \Plfll'lV~ (L~'U ~11fl~lJI~V1~lJV~ l,ji~'U 

i w$1 V'Ul'l(]fJfilfll!) 
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6. mjlJm1fi'Ud (Gemini) 

' .ol I I 

ill'Vn'll.lO mp.J~11ft'UtJ 

7. fl~'JJV111~ (Cancer) 

.d I .I 
mvtn 1.11 mpJ~11 \l 

?I I i ... ... ol .,j 
1uumpJ~11 u l 1ft'111Q'U ~"J.:jtn'YJ~tl\1~1ftrltl'U 111 

, ' 
iun~11~TJili1-:j 1uli 22 i1Q'U1ti'U ~.:j 21 mfltJ1t111 1'1i'1 

.ti!t Cl .a Q o' d I J I 

1~ tl'U 11 Q'U 1 (J'U 111 tl~ "J.:j tl1 'Yl ~ tl ~ fl \1 ~ 1 '11 'U fl ~ 11 ~ 11'U tl ~ 

'YJ1-:jYift'~~1u~m·itJ~ (1iJ'U~11fl~li1~V1~11tJ.:j ilJ1l1u i u 

, ' 
111hm~11~11UcM'J.:j 1uli 22 mfltJ1t111 ~.:j 21 i1-:j'!11ft11 

" 4 .,j C. ol d I .: 
1 '\J 11~e u m flt)1 t1 11 111 e~ 'J.:j m 'Yl~ v~ n \1~1'11'UfllJ11m1'U 

tJ~'Yl1-:jYift'~~1u ~m'ie~ (1iJ'U~11fl~111~tl1~llf.l.:j ilJ1l1u 

, 'U1~t:J'U fllflt)1ft11) 

~ ' i .QQ d' Q o' ~ 
1'U'U fl'J111111 lJl 1ft'U ~fl 111~tl1'YlYIV~::1flr1tllJ111 

, ' 

iun~11~11il'lf1-:j l'u-Yi 22 if.:j'l11ft11 ~.:j 21 tiuv1vu 1'1i'1 

.r!t Q ~ .qfl' d' J, 
1~ t:J'U ff .:j'!11ft11 11Jt:J~'J.:j t:ll'Yl ~ tl~fl \)~ 1'11 'U fl~l.J~ 11'U t:J ~'Yll.:j 

Yift'~~1u ~nl'l e~ oilu ~11n~1J1~v1~1Je~ ilJ1l1u 1 u 
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9. mjtJYI11'HtY·UT11 (Virgo) 

. 
I V V 

10. flQ1JYilltl'U'U'I (Libra) 

. . 
c:( I Ql Q.l mvfn 1.14 mpJ1111fltJ'lf'l 

I _II 
11. flQ1JYillU1J.:.tutH (Scorpion ) 

?t • i .. "' "' ... "' a 11JlHHJl.l1111 'U':ilf'Yfl'UV fl1'1tn'Vli'W~:1fl~tl'UlJ1 
., . 

iun~lJfl11il'li1'11uYi 22 nuv1vtJ ~'I 21 IPJmfllJ 1.U1 

a Ql Jt Q " d ' .! ' 
1fltl'Ufl'U VlV'U 11Jtlfl1'1 t:ll'Vll'l Vl'l fl~~1'11 'U mllJfi11'U tl~'Vll'l 

Yiffl'l~ 1u l'lfl'Vitl~ (1~tJ fl11fl~lJI~V1~1JtJ'I hhltu i u 

~ , i "" "' ... "' a LlJ'Ufl~lJf\11 \J ':i 1ff9JcW fl1'1t'Jl'Vll'lV~:1fl~tl'U1J1 
., . 

iun~1lfl11il'li1'11uVi 22 9J~lfi1J ~'I 21 VH)f'Y~mvu 1.U1 

41!( ,a .::.old I ~I 
1fltl'W IPJ~lfi1J t1JtJ111'1tn'Vll'ltJI'lfl~:m u n~1lfi11'U t:l~'Yil'l 

nf'YI'l:i'tJI'lfl'Vi t:l~ (L~'U fl11fl~1J1~V1~lJt:l'l tlJ1it 'U i 'U 

1~'Ufl~lJfl11 iu':ilff~~n 111'1tnnl'lv~:1fl~tl'U1J1 
., . 

iun~1lfl11il'li1'11ul1 22 'Vi(!f'Y~mvu ~'~ 21 itJ11fi1J 

, .a Q a .a ~ c~ . ~ 
1'\J 1111 tl'U'Vi(jf'Y~ fl1 V\J 111 tlfl1'1tll'Vll'l Vl'l fl ~: 1'11 'U fl'J1lfi11'U 

udm'liif'YI'l~1ul'lfl'Vit:l~ (1~tJ fl11fl~1J1~V1~1ltl'l ill1ltu 

i w$\uu'Viqf'Y~mvu) 
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12. fl~tl~llflUV~fi'IJ (Sagittarius) 

, . 
t A t Q.l d. Ql .t:9 'J) 

mp.Jm1tJ'lf1'l 1\J'Yl 22 litJ11fll.J \1'1 21 l.lm1fll.J I'U1 

~ Q,l .!( Q o' d ' ~ • 
If~ fltJlitJ 11fll.J ll.J flfl1~ fl1'Yl~ fl~f1'il~ll1 tJ f1'Jl.l fi1TU fl ~'Yl1'l 

Yiff"'d'u "'m'ifl~ (l~tJ fl11mJl.ll~fl1~l.Jfl'l 11J1ltu i u 
a "' 

If~ fltJ litJ 11fll.J) 

I 

"' ' "" lllft'tl 1.16 fH)l.J fl11fl\HN 1i ~ 
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I 
... q 

0'\'lO'l'Uilll 

1. vnmvfl11lJ'HlJ1v~v~milJfl11~m 'J1f1i~ 

2. t~vffn'l:l1fftynn'l:lruun~n~lJfl11th:~, 12 1~vu 

I 
q 0 Q,l .c:l 

nwfn 1.17 U'U'U'il1ntl'lfl11'ilm'.i1ff 

2. iM''!!nt~VU'HlJU 1nnlM'1fl~'.i1tht111'1 fl1'1tl1Yl~V 1M'ff''ltn~UtJ1~'.i'l'.i~Wl1'11nn 
' ~ 

ttn~fl1'1mVi~6 ( ~'lm'Vi) tjjtlfl1'1tl1Vi~vth 1n~v ~i u n~lJfl11 ifl 1 '.il 'il:lJ V'l illt~ u n~lJm1'!!u 
I ~ ~ d' t z J 'j} .0::::. 4'e!i ~ I Q.l d 

1 u 'b'1'1tJ u t'Vi '.i l~fl 1'1 m'YI ~ vun~ fl11nnlJu u ~wt n: ~ n'Vi '.i u lJ fl1'1 m 'YII'l t1 'il 'It 'H n unn lJ fl11'il m '.i lff • • 
mlNlJln 11 n~lJ ~'il:iJiumm~ui~iu 1 flu 
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. 
e:t 1 ~ d 

.fll'Vtfl 1.18 fl"J1l~l'Hlfi'l~lft' 

(m~'Yl'j'Nrtm:n~nn, 2552 : 159) 

~1mh~~~fll'Yi~ 1.17 un~ 1.18 1J'41J61Ju hn~~lMlJ~1~tnYi1161J'jlflQU~lun~1l~11 
n '11-i' u~~'l'll hnu~lu,jlumj'll~uuiYnnf11l 1~ufl~1lm1~1MlJlJl'W~~~ fiun~1l~11fJ1ln~u~ 

t} Q.l 1 A t/ 
1'!'j 'I'IJ11Jfl1Jfl"J1l~11~ ~'11 

Jl • • 

3. -.hfi~m'j1JCJfl ~u 2 i~v l1J~U'Uff'llfl1lfl~1J~11V'U'l iuu~tt~l~tl'U ff'ty'tifllJW 

1J'j:::~,n~1J~11 u~1uuiinl1Jfi~m'j11~ 2 
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t ,r ir m7 tJ'U 11~fll'ViffqJ~n1:l w 'lh:: ~1mjlJ~ 11~ H"l 1~ tJL7 tJ~~l~mnnn~lJ~11 

'lh~~1t$ivulJm1f'llJ fJlJfll~u£ ~'U~~ t$ivui'U11f'llJ 111lJ~1~u 

a I ~ I 

~ElflQSJ 
"' "' J ~0flQSJ 

"' "' .t t1 • <!I 
1::il11~0'U ill ft trtytl fl'l:J w t1 • <!I 

1::il11~6'U fllft f.U\Itl fl'll W 
" ~n fin 

lJfillf'llJ filfitJltllJ .................. .................. 

Ql " ... 
fJlJfll'Vi'Uti ff~'111f'llJ .................. . ... .. .... ........ 

"' Ql 

lJ'U lf'llJ fi'UtJltJ'U .................. . ........ ......... 

llJ'l:JltJ'U ~ftlf'llJ .................. . ................. 

... 
·················· 

Vi() 1:J fl1 f'llJ .................. 'Vi()ff~filtJ'U 

... Ql 

lJQ'UltJ'U li'U11f'llJ ·················· .................. 



0 " ... fllflllJl11£JOtlO'i"UI 

., Sf Jl I 

f11;uM ill'l! m~ Ul.J91U1Jfilmll~u hJu Vi~ um1'lu~mml1 ~~"VllllYium~ vl.Jt.u'l 1 ~ 

" 2. f1~ll9111~ f1 7 71fhh ~ f1U1J~ 1tJt1~ ll9111U~ i 7 Til'lVi~ Ulln'l1JUf1fft1J~f11:l W ~U'l f)~ lJ9111 

3. ~1f1fft1J~f11:lW~U'lf1~ll9111~m71ft l!m~tJl.Jfflll17tHWm.h~Lfi'Vl~U'lfft1J~mau1~~ 
1.h~Lfi'Vl l cNu~ l 71~l.J1f1tuctlll.Jf117Uf.Jf) 

" . 
s. ~1nn'l 12 n~ll~11~nn1f1 -um~vl.J'b'U1Jf)~lJ~11 ~~lllnYi~~ 1Vi71~m~ ~~ 
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1 

"" -=C fHl O'a'UJ'YI 2 

0 ""' ""' if)) 0 I Q.l .::1\q 9J jl 
1. 'YllfHlfl'J1lJU"'~tlli1Jltlfl11 'll'U'lJ'lJ\ll"'tl\lfl~lJfll"Hlfl'J'ilff lfl\Jflfltl\1 

2. tln1Jltlt11llJd'lJ~'Un1~'trJ1\Ifl~lJfll'J 1"'n u"'~fi'J\Itllnf~Vi~ 

3. 'UtJnYiffm'lfll'Ht1~vu~~v'l1 "'mhu n~lJf111inn11iYi~\ln~v'l 
-1 ,. .. 1 Ql .. ~, 

4. 'UtlfllJ'l'~ ttl'lf'U~tl'ln~lJfll'J\lm'ilff tfl 

.. .. 
.Cit, .QQI QIQ 

fl\lfl'l'UI lJ~'Ufltl'Ufi\I'U 

1. iM'll'ni1vuu~"':;n~lJ ifl~11mm~'lm-w~ 1.19 

2. ll'm'l ti'U'Ylfl"' fl'I'H~'Uunu n"'l'l'llfl'IU'U'U ~l"'fl'lfl11im'ilft Lfltl i M'1 "'n 1 t1 \1 ':i i tJ 

':ifl'U"l fl1'1mYif~Vm'lJ 1 'ifl'U d' 'llflflfl~lJfl1111':i~~ll~fl'Uim~ i uu~"':;1~ fl'U \l~tJ ':ilfl!Jfl11fl1'1 i fl~ 
d I Ql i IIJI_I i"d 

I'H'UtltiN'lffll\l'U lm~fl11 fltlJIJ':ilfl!J 'Hilf'U 
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LlJ'l"JltJ'U 

. 
~ 0 ' Q.l d. 

ill'Vt'Yil.20 U'U1HI1~V~fl"J111111~m~lff 

~~ V'I.H1Jfllti'Uij11111.h~~ lt~ V'\.J ~Vfl~1J 11111111Ufl~ u~i 'Ut~V'Ut1Jfllti'U 1111~ff11J1Hl . . " 
1JV~t~'U i~'lf11t ~'U "l11fiV fl~1J1111fl'U'lf~ U~fl~1J1111Ufl~fltl'U1JV~ ilJt~ 'Umtl YJt~'UtcM'UUl'Vn 1~ ~n~ 

Vli19HJ1J11J~lfl{)J'UtV~ l1~V nrln~ltl'l ~V 111~Vli19lV1Jl'U1!1J~ fl~1J1111Ufl~ ~~l'ililft~lilJ 
ff11Jl~ (11JV~t~'U n~111111fi~mh1 i~ 

3. um~u'U'YI11~V~l1lJ'Ui~1~n1fl~~~v'U111 ·Hllii9l6 ~l'Ufl~11m1 ~H'l 9l11Jfi111J 

ff'Ui~ ff'~tn9l u~19lV'Ufilm1Jnlun~m~1J 



' 1 "" ""' u n 11 n ,-·nJ 'YI 2 
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----------------------------------------------------------------------------------------------------------------------

' ' ' ' ' ' . I fM I <!I -=~u <!I YMI <!I .,.tJ 
<!I 

flQllm1n u ,t:IVI11fl 1lfl{) 
<!I 

,t:IVI11fl lJ ,t:IVI11fl '!lfl{) 
lVlri'U 

tJ·nnn 1-.\'n1u , Sl d .., 
lV16U 

U1lfl{) 1-.\'n'1u , Sl d .., 

'IU'HU,VIlilU 'Hl'HU,VImU 

llm'lflll mn~lflll .................. .................. . ................. . ................. 

... ., ... 
OllflWfU1i ff .:j '111 fill 
• . ................. . ................. ·················· .................. 

d ... 
ll'UlfllJ O'UtJ1tJ'U .................. .................. . ................. . ................. 

1ll'l:llf.l'U ~ll1flll .................. . ................. . ................. . ................. 

... 
'VH) 'l:l fl1 fill .................. ·················· 'Vit)fl'~mv'U .................. ·················· 

... ... 
llti'Ulf.l'U 1i'U11flll • . ................. . ................. . ................. ·················· 



0 il ""' 
flltlllJ YJltt 0'\1 o1·nJ 

" Jl Jl ' 

th;tt\N ll1'irm~tJ'U~v1.1tlhm1J~v i tlil Vi!v1Jn,:wnmml1~r-Hl~1lJYiirm~tJ'Ut<U'1 h 

2. i'Uu~~~~~t:l'Ul'U~itlll 1 U L'l1~:::ff.:JLfl~Lif'Ufl~1J~11Ll11it:l'Ul1~t:l~1.:Jtl'Ut:lV1.:Jl'l 

(~.:Jt:lnmvi 'Ut:J1.:Jfi111Jff1J~'U ,j'\Jt:l.:J~'J-:)~11 1 ~fl u~:::~1.:Jt:l1Yi~v) 

" ' 
3. 1'Uu~~~fi'Ul11m'l1t~1ff'.:Jm~n.:Jfi'U ~~ff'.:Jm~tit'Un~lJ~11~m'l1rtiin~1J 
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s. mm!m~vtJ ~hJ~~~m~t:~~!~Wl~v~n"l\Jl\J!~tJiJ 1lJffll.ll'Hl~~~vti1.1 hnmvtJt:~fl 
\l)j/ ~ t Ql d Q.l d I Q.l Q.l .c:i ~ I ,c!i t 
111 Lm~ i 'Ufl\J\J 'U'U fl!'W\J ff ~~fl~!'H\J ~11U'W~'Yl~mt:JVN'lJ'~!'il\J \JfH'W\Jfl~11 t 'Ufi\J\J\J 
' ~ 
vh!m~V\J ff .:J!fl~ ~~ .:Jnll!~tl\J tl~ l ~ U"~'Hti.:J'illfl!~t:~'Ul!tJun'1 -Jm~V\J'il~ffllJl~fl!iftJ 

~ 

~11mJl.l'l!tJVfl'H;t:~ ilJ mh.:J 1 ~ 

......................................................................................... ; ............................................... . 

Q.l .d. ,., d ' ' Q,l .d. Q ' " Q.l lSI 41!!1 i ~ d ,~ 
6. 'Hlfl\JfH~fJ\J~tl.:Jnl~!'H'Ufl~lJ~l1fi\J~ \JfH~fJ\Jfl~11~tl~ff.:j!fl~ l\J!~tl\J ~ 'il.:J'il~l'H\J ~~ 

i'~t'il\JU"~Vl1\Jl\J~~~ !'W~l~l'H~ 1~ 

_A Q o' d I ~ I oCl Q.l .c::l ,., Q.l I Q.l d 

7. "!l.l tl~ 1-:J tll'Yl ~ V~ fl 'il~l'H 'U fl'Jl.l~ 11\J tl~'Yll~ 'Ylff~ ~ 1\J ~ fl'W tl~" 'illfl'IJtlfl1llJ~.:J fl" lTU fH ~ fJ'U 

t'li'li'il11mh~i~ 'il.:Jt:~nmv 

' ' ~ 

8. mnm~mil~vtflnt:~tJYiHltJ mJl.l1111 i11 ~~,'il~ffll.ll~off' .:Jm~tittJn~lJ1111ll'tJ'H; t:~ ilJ 

t:~dl ~ h 'il~t:~nmv 

.. .. .. .. .. .... ............ ......................... .. ..... ...................... ................... ....... ................ ..... .. ......... . 
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" 9. ~nn~vm'Vi ~~~tJu~lml.l~tJ!vu 



illflr.nnn il 

U1J1JlHl1J(JltJf11ltJW~'Vfe>1il 
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ftl~llil.:J 

~ . 
i~u1J1J~1CIU.:j~11~m·ni1 i'Wi'lfli'YlVlft'lCl'~{ ·n1Cl'i'lf1 122101 i'Wl11WlJffnmiHi 2 

~ S.l Sl 
Vltlll't11 'Utl\J'tl'UM~VI£11JII1J1J~tl'UOUI 

ri1;11M : i M'ttium1~ u1~m'h i 'W'lftwll.:j~~'.i .:j~llJft'lllJI~'W ~~ .:jt~v1tiuu m~m..t 

l'V'lft' 0 'lflV 

. . 
"' "' "' "'"' ' .., "' J! Vlflll 't1 2 ft 1 UJ'YU'Vitl l il 't'l~VI £1 Ol''.i il VI fll'H 'Ulll4 

fll;jUil.:J: iM!~lJ1fl~fl.:jl11J1V ../ iwliu.:j-Jl.:j~~'.i.:j~11JfldllJ!~'W~~.:j!~V'lnm11Ufl!~V'W 

5 4 3 2 
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5. n~m'JlHY·ml'1l.li~~~~VlJ1fl~f11'J1~VlJ{~1V~lJ1~.:! 

6. U fH~fllJlJri'llJ ~ 'Jl.l i lJ n~m 'J l.lf11'J ~~ fllJ f11'JbHllJ 

7. t1(;11~i'*ff1Mi'11u~m:n~m'Jl.liJm1l.ltMm::nl.l 

8. 0 i ""' " 'j/d 'Yll l11fl~fl'l1l.Jff~flfflJ1lJU!;l::'Y11'Yl1flfn1l.lff1U1'Jfi~1'JfllJ 

9. u 1111~ ,"~.:Jml.ll~ffm !11 i '*' lJ m'J ~~ fllJl~flln11 
"' o' 
'l'Ylfllftlff~'j 

"' .. d tJ 1 o' .. " i 10. lJfH'jfllJ1l1lJ 'j~ fJ'b'lJf11'jl'jfllJ~1fl'JI~'Yl~(;l~.:j lJ 

;f1~1h~~T!lJ 

11. ,r m~fllJlJfi'Jlut.U, i ~l11 i ~iJfl'lluf'l~fl'Jn11t~~.:J~,l~m'Jlff 
1" .1 ~l.Jlfl'UlJ 

12. n~um'Yl'J1l.lUfH~ fllJlJfl11l.l.W.:~vHl i ~~~m'J ~~m'Jt~ fllJ f' 

u 1111 tJ ~ '11~ f11 'j 

'Jll.Jfi~UlJlJ 

' ' .. Sl .. .. Sl 

Vlt'IU'n 3 'UtlUf'UtlUU::l'YUJlVIlJ'IItl.:JfjVItl'lJU'lJ'Ua'tl'UiiUJ 

fh~U{)-3 : i~t~lJ~l i wlf~.:~11.:~~~'j .:~~1l.lfl1ll.lfl~tMlJ'U~.:Jl!m~ fllJ 

................. ................. ... .... ........ .. .... ...................... ..... ......... ... ..... .. .... ...... 

··········· ·········· ······· ········· ···················································· ··········· ·· ·· ···· ···· 
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···················· ···· ············ ······················· ·· ············ ······· ····· ············· ·········· ··· 

················································································································ 
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0 .. 

fl~&&ltlt'YIV!tHl1.Hllf1nl'j't1lfH)fl'a'HJ (E1) (fi~Ultlt) fl~ ut.tt.t nmnm 
..j ..j I I ..., ""' .. .. 

""' 
.. 

""' &'l'U'Yl f1ilfl'a'HJ'Yl 1 f) il f) 'j 'j, 'YI 2 f) il f) 'j 'j , 'YI 3 fi~U\.t\.t'j1lJ 'H'l~&'j£.1\.t(EJ 

(10) (10) (10) (30) (15) 

1 7 7 8 22 6 

2 7 8 8 23 12 

3 7 7 7 21 8 

4 8 7 7 22 9 

5 7 8 9 24 9 

6 8 7 7 22 13 

7 7 9 9 25 10 

8 7 8 7 22 9 

9 7 7 7 21 8 

10 9 7 7 23 12 

11 7 8 7 22 11 

12 8 9 9 26 15 

13 7 8 7 22 14 

14 7 6 9 22 8 

15 7 7 7 21 10 

16 9 9 7 25 13 

17 9 8 9 26 13 

18 7 6 8 21 8 

19 7 8 7 22 14 

20 9 9 7 25 13 

21 7 7 8 22 10 

22 7 8 8 23 14 

23 8 10 9 27 14 

24 8 7 9 24 14 

25 7 8 8 23 15 

26 9 7 7 23 15 

~'J).J 197 200 202 599 297 
.d 

mm.~ 7.58 7.69 7.77 23.04 11.42 

~fltl"~ 75.77 76.92 77.69 76.80 76.15 
,j Q Q .c:i ,., 

1~~'tllifll'Yi'\Jfl'l'J1~nl'H"H.I'W"l E/E2 = 76.80176.15 
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I flZUUU .,. 
DI=XrXI Dz rt1'\l't1 ' .,. OJ .,. I 

06'\.AI'H.l'U (~) 'tUHI'H.lll(Xr) 
• 

1 3 6 3 9 

2 5 12 7 49 

3 5 8 3 9 

4 4 9 5 25 

5 8 9 1 1 

6 6 13 7 49 

7 6 10 4 16 

8 5 9 4 16 

9 3 8 5 25 

10 5 12 7 49 

11 5 11 6 36 

12 5 15 10 100 

13 4 14 10 100 

14 4 8 4 16 

15 4 10 6 36 

16 3 13 10 100 

17 6 13 7 49 

18 4 8 4 16 

19 3 14 11 121 

20 5 13 8 64 

21 6 10 4 16 

22 7 14 7 49 

23 5 14 9 81 

24 6 14 8 64 

25 4 15 11 121 

26 5 15 10 100 

:Lxi = 126 2:X1 =297 LD;= 171 LD;2 
= 1317 



"' " ' fll'j'J!ml~l1 fl1 t- Dependent 

ID 
t = --;========== 

nl:Di
2 -(L:nir 

' Ill" !!'Vl'Ufll 'il~ ~~ 

n-l 

171 
t = ---p======= 

(26)(1317)-(171)
2 

26-1 

171 
(=:::J=--

14.14 

t = 12.09 
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fl:::uuu1'Ufl\lfn''rJJ 
I I I I 

<:1 ... <:1 ... <:1 ... <:1 nt'Un fl\lfn''i1Jll 1 fl\lfl'i'i1Jll 2 fl\lfl111Jll 3 

.. I <:1 ..., <:1 I <:1 ..., <:1 I <:1 ..., <:1 

fl6Ul'itiU 't1tHl'itiU fl6Ul1tiU 't1tHl'itiU fl6Ul'itiU 't'ttHl'itiU 

1 5 8 3 7 2 9 

2 4 7 5 8 3 8 

3 5 8 3 9 2 9 

4 3 8 3 7 3 7 

5 4 7 5 8 3 9 

6 3 8 3 7 3 7 

7 5 7 3 9 2 9 

8 4 7 5 8 3 7 

9 5 8 3 10 2 9 

10 3 9 3 7 3 7 

11 2 7 3 8 4 7 

12 2 7 3 7 4 7 

13 4 7 5 8 3 7 

14 5 7 3 6 2 9 

15 3 7 2 7 3 7 

16 3 9 3 9 3 7 

17 3 9 2 8 3 9 

18 3 7 3 6 3 8 

19 3 7 2 8 3 7 

20 4 9 5 9 3 7 

21 3 7 2 7 3 8 

22 3 7 2 8 3 8 

23 5 7 3 7 2 7 

24 2 7 3 7 4 8 

25 2 7 3 8 4 8 

26 4 9 5 7 3 7 

'j'JlJ 92 197 85 200 76 202 
I .. 

mm~ 3.54 7.58 3.27 7.69 2.92 7.77 
S) 

':imm::: 35.38 75.77 32.69 76.92 29.23 77.69 



a o' ~ ~ ct ~ , , 

11fl'jl~'\1fllllJflll'\1'Ul'Yll'lfll'j1'jf.J'IHllf.J Average Normalized gam <g> 

<g> = (% actual gain)/ (1 00 %) - (%Maximum possible gain) 

%Actual gain = (% post - test) - (% Pre - test) 

%Maximum possible gain= (100 %) -(%Pre- test) 

' "" d 
fl~fl'j''jlJ'Yl 1 

' "" d 
fl~fl'j''jlJ'Yl 2 

' "" d 
fl~fl'j'jlJ'Yl 3 

<g> = (75.77-35.38)/ (100- 35.38) 

<g> = (76.92-32.69)/ (100- 32.69) 

<g> = (77.69-29.23)/ (100- 29.23) 

40.38/64.62 

44.23/67.31 

48.46170.77 

= 0.63 

= 0.66 

= 0.68 
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... ---

• 

' y "" 'l.lt:I'YI 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

94 

I o o 
fllt:llUl;J;ll&&Ufl (B) fJWfllff 

0.23 'l~ifi' 

0.23 'l~ifi' 

0.31 'l~fi' 

0.31 'l~ifi' 

0.23 'l~ifi' 

0.31 'l~ifi' 

0.38 'l~¢1 

0.38 'l~ifi' 

0.31 1~¢1 

0.31 i~fi' 

0.31 'l~ifi' 

0.31 'l~ifi' 

0.54 'l~fi' 

0.38 i~¢1 

0.23 irlfi' 
I ,.j .:, 1 i" fllfl11lJ1'b'UlJ'W'lJU-:!111J1J'YI~ffU1J ~t.J 'b' KR-20 = 0.68 



.. 

-
.t1lfiN'U1fl 'it 

.nwn.l~~m:11Jm~~An1:1n,,, 
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4 
'lftl 

th:rr.ltlnflm:n ... .... ... 
1JM11'YltiTflti~1Jn11~1!1lJ, 'VUY. 2544- 2547 

... "' ... 
1'Yltl1fl'1ffA'l1JWtt'IA 

ff1'111l'JS'l~iYmf 

1J111l'Yltll~ti11'1S'tll)lJfl'n.JJ1l, 't'U'I. 2548 

th::mfl'ilv-U'All'JS'l;$-nfll 

'W.fl'. 2549 - 2552 

1 'l ~(ir.JlJU'1lJ1h~MlJtl~1JO\.Ifflij'flf1 

tl1LflOihUn1t11Jlff i~M1tn~1i'1l6 

ff'~fl'tt~ht!n~1\.ll'll~lflJ~m'l"mnu-s::c1lffm:n 
... .... " 

1.J'l'l"1ltll'll~ 1 

'W.ff. 2552 - il~~oU\.1 

... .... " 1.J'l11ltll'IIA 1 

"J\.1 fffl1fl. ffU1Jff~lJnl'lffmnun::mn'h1'YltJTW'WlJi' 

,J,::,hilm1f1mn 2551 - 2553 'nnam-U'ua'~1trl1J 

m1ffO\.Il'YlfJ1ff1tr~fua::t'Ylfl1lJ lafj (ffff1'Yl.) 

fll fl.ff. 1 

... Ql " 
1.J~11Jtll'IIA 1 

1·mf1-w..1 (044) 781120 
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