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ABSTRACT

The study was designed to compare the Mathayom Suksa Three
Students' science learning achievement taught by emphasizing on
calculating problem solving and IPST teachers' handbook. The
comparison of science learning achievement of high, moderate and low
learning achievement students taught by emphasizing on calculating
problem solving and IPST teachers' handbook was also studied. The
sample consisted of one hundred Mathayom Suksa Three, Nakorn Nayok
Wittayakhom students. The lesson plans emphasized on calculating
problem solving were used in the study.- And the data were collected
by using science learning achievement test with the reliability of
.913. The data were analyzed by using t-test. The results of the
study were

1. The science learning achievement of the students taught
by emphasizing on calculating problem solving was higher than those
taught by IPST teachers' handbook at the .05 and .01 level of
significance.



2. The science learning achievement of high learning
achievement students taught by emphasizing on calculating problem
solving and IPST teachers' handbook were not significantly different
at the .05 and .01 level.

3. The science learning achievement of moderate learning
achievement students taught by emphasizing on calculating problem
was higher than those taught by IPST teachers' handbook at the
.05 and .01 level of significance.

4. The science learning achievement of low learning
achievement students taught by emphasizing on calculating problem
solving and IPST teachers' handbook were not significantly different
at the .05 and .01 level.

Key words science learning achievement, calculating problem
solving, teaching by emphasizing on calculating problem
solving
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~~1 ~(ln1W, un1 ~ uD~"'~Ml1~ n~~ft~U1wi nu 1 fll~ ~1~Ua~ ftW~fll~ ~~~~"'~u~v
~~~nl~u~n ft~tUUinY~nl~~~ft~U1WWlnnil1~nl~UDlr~Ml 'unl~~vU...• ~
1~~U~~"'~Ml ft~ft1~~~;UU1 ~1~ U~~'ih~' ~u"'nt ~UU t 'lil '~~"'qjMl 1~nl ~UD~
U"'~Mltt~~'';inY~nl ~~~ft°1U1Wt ~v Ml ft°l~vU~lnn1'l~~~ tuunl ~ ~~ft°1U1W

q • q .4 CVC\l CV cv

tWU~v~1~t~U1 ~~~nl~~vlUftv unt~~U~1~~nY~nl~U~aft11~~v~U~Ml
~~ v~~unl Yl U~~ft·l~''il~u1~n~~u"'~Ml11in~~;UM~vt;f~t ~~~, -H t fl~ft11~~~•

A Clt. d 21 '2I'CV dt'il~1tft~1~M ua~~ltM~~v~nl~~v~~~~~(lnlWnl~un~~Ml1~~~ft~U1W, .
5n~~~nl~MU~ ~v unt~~U~1~ft11~~1~1~(I'Unl~~~ft~U1W 1~Ut~Wl~

, ~
i~ft~U1W~~M~"'u1~nu~~"'~Mlu~~~ t~v~ ~1 ~n"'~t1~1' unl ~ t~~unl ~~vu
1~~UJ~Ml11it~~~WvM~v11itM~1~~~
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QJ ~ ~.c::r. d QJ,~10U~~101~L~~U01~~uUd~ld~~lfll~~~fil~~~UdW~~O~ld
CV~QJd d of:! 2/CU d

~~'~~d~~~~dl~~U'~~~~~~Ol~flOW1UUd~1~'U01~UOU~~101~L~~U~ ,

01~~uU1~11~~lfll~~{fil~~~UdW 1~~L;u1101~~uul~~LUU01~LLOJ~~1
CV I' V I

t5 A Q t$Q.I QJ 4 c:ld ItS dI CI d

1~~~~~U1W'Unl~~~U1~11~~lfll~~~~U~~~~flnY1U~ 3 ~~~LU~~l~
~ 9.1 Q.I • IIQJ d Q. dLO~d~u~OU01~~~UdWu~~10 ~~~1~1~~UOU~~101~L~~Ud~~lfll~~~

~ <f

fil~~~udwli LL~~Ul~~~'l~~iiu"'oL~~U~~W~"'~q~~~l'lOl~ L~UU1~1
'"'" <f •••d't1~lfll~~~~'l~U~

a..r d .-:::::.OJ"d~~V~~~~~~U~n'~d~V..

• <f
4 d d .., Q. d A A d

1. L~uLU~UUL~UU~~~~q~~~l'lOl~L~~Ud~ld~~lfll~~~~u'l
.., ~ ~" •• ctC: ':::JCV ,,"IV dUOL~UU~U~~U~flOW1U't1 3 't11~~U01~~uul~ULUUnl~UOU~~1'~'t1U~~Udill

nU01~~aU~1~fl~afl~~u'l~OlUU~'lL~~~Ol~~aU1't1U1fll~~{U~~L't1~lUi~U
tU, CU d

d d d .., A. d A A d2. L~uLU~UUL't1UU~~~~q~~~1'lOI~L~UU1~11~~lfll~~~~u'l
'" ..Q.I d ell Q.I .:I ClI •• q4l::ll d

UnL~UU~U~~U~flOW1U~ 3. 't1~fl11~~1~1~O~1'lnl~L~UU~'l U1UO~1'l. ~
u~~~hi11i~"'Ut11~~UU'{PlULUUt11~UOU"'~'VI1'~'t1~<ffl~U1WO"'UOl~~aU~\1~fl~ufl~.. ~

.." c:t. Add~u'l~~lUU~'lL~~~Ol~~uU1't1Ulfll~{Pl~U~~L't1~iUi~~

'" '" '"Q. ClJ' QJ lI:lId A Q.#' CV d

01~1~~~~~U~~uUL~~Ol~1~~~'lU
1. U'i~~lt1'i

2121 CV I

U~~~lo~iuOl~1;~~~~UL~UUOL~~U~UJ~~~flOW1~i1 3
i~'lL~~UU~~Ul~t11't1~1~~ u~LfiuL~u'l ;~~l~U~~Ul~O i~n~o~~-

2.1 c:I QJ d

10 ~u'lL~~U ~~U1UUOL~~U 494 ~U.
"""'I ~ ••• '" '"2. 'i~U~L1al~L~LUt11'iflt1YlflUfl11

21 '" •

01~flOW1~U~{1~{'lU ;~O~~~~'Ufil~L~UUi1
2538 i;Ld~1'U01~'t1~~u'l 4 ~"'U~l...f~"'U~l...f~~3 ~lU
'Inn) 111i 12 fll11

'" ""1 uOl~floWl
(~lU~~ 50



4

1. UOL~vu~1~iu01~~aUL~VLUu01~~nJ~~lL~~U~~U1wW
tf ,

~a~"'1Jq~i~l '101 ~ L~UU1'Jl11~U1 fl1 ~\9l~tf~'lO';h UOL~Uufi1~~"'U01 ~~aU\9l11J
OJ

~~a~~~a'l~~lUU~'lL~~1J01~~aUl~U1fl1~\9l{~a~L~~LULaV
CU CU I I

2. uOL~vufi~~~iU~111J~11J1~~~1'l01~L~UU~'lfi1~iu01~~aU
tf OJ

~ II'" d CI1 QJ.Clt, eII.Clt, A d

L~U LUU01 ~~Ol.l~'\n L~~U ~~U1W1J~a~1Jq~'ff~1 '101 ~ L~VU1 'Jl11~U1 fl1 ~\9l~

~'l01'1 UOL~Uu~119i~""'1J01~~au\9l11Jfi~a~'i~a'l ~~11J"'U~'lL~~1J01~~au
OJ OJ OJ

1 ~V1 fl1 ~\9l{LLa~L~~L uLa V
3. UOL~uu~~~~iU~111J~11J1~~~1~01~L~UU~1UOa1'l~1iiU

<f
" ""'" d 4 tv.Clt, .c:I A

n1~~vUL~ULUU01~~fil.l~~1L~~U~~U1W1J~a~1Jq~'ff~1~fi1~L~UU1'Jl1

1~U1 fl1 ~\9l~tf~'l 01'1 Ufi L~UU~'~~"'Ufi1 ~~(jU\9l11Jfi~v~'i~tl'l ~~1 U"'U~'lL~~1J
OJ OJ OJ

••• <f c; c; '"
fil~~vU1~Ulfl1~\9l~~a~L~~LULau

4. UfiL~UU~~'i~iU~111J~11J1'i~~1'lfi1~L~UU~~~'ii1J01'i~vU
<f

L~U LUU01 ~LLnl.l"'~~1L~~U ~~u1wW~a~"'1Jq~i~1-:1fi1 'i L~UUl 'ii11l1U1 fl1 ~\9l~tf

~~011UfiL~UU~'ii1Jfi1'i~vU\9l11Jfi~v~'i~ij'l~~1UU~'lL~~1Jfi1~~vU
~ ~ OJ

••• tf c; c; '"
1~U1fl1~\9l~~a~L~~LULau

~111J~11J1~~~1 '101 ~ L~Uu~a'l Ufi L~UULUfia'1J~\9Iav'l ~a ~fia'1J••
~11J~1Jfi'vU01~~~a v'l t1v1'1 Lmf L~U'lO"'U L~v'l ~1 fiL ~'l L~vu1i~"'\9Iua-:l L~U'U.•
l\91U~a~~111J~11J1~~~v'lUfiL~UU ;-:lL'U.~~a~~v'lL~UU~~~UOL~UU~~

~111J~11J1'i~~1'l01~ L~UU~~ 1.l1ufia1'l LLa~~~ ~~'U.1uLfia·'t~U-:lO"''U.
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·flolU1W L~()'H1flol\9l()1J
II tlQ.,# d 4 QJ

2. n1~~()U'~ULUUn1~UnU~'Hl'~~Ufl~U1W 'H~lU~~ n1~~~
I::Ito d' !lCL# d "

n~n~~~n1~L~UUn1~~()U'~UL'HUnL~UUL~1~LL~1~'H1fl11~~\9l1~n~~1J1U -. ~ ~
~ d 4:lIId cv Q.# ~ <ClI 4

n1~~1~1~Ul~1~\9l~ ~~a~~1J~U~()~n~n~~~n1~L~UUn1~~()U fl()
~

2.1 ~U()ftU~lUn()Un1~~~a()~
~
<V

2.2 ~u~~a()'l
~ A •.•• 4 tlCV

2.3 ~U()flU~lU'Ha'ln1~~~a()'lua~~~U1J1J~nn1~UnU~'H1

14 ...., I A A d

3. nl~~()U\9l1~fl~()fl~~()~~~11JU~~L~~~fi1~~()U1~U1~1~\9l~~ ~
LLa~ L~fl'u1.au 'H~lU~'l n1~~<V~n~fi~~~n1~ L~UUfl1~~()U\9l1~Tiiivfl~~()'l

• VI CU ~

~~lJU~~L~~~n1~~()U1nU1~1~\9l1ua~L~fl'U'auniia~i1J~u~v~n~fi~~~
II tI. "

~() ~U()fttl~lunvU~\9la()~ ~U~\9lav~\9l1~nn~'HU~LU1JnL~UU Ua~~Uvfttl~lU

d
CV A q A A d 4

4. ~a~~q~ti~1~fi1~L~UU1~11~U1~1~\9l~ 'H~lU~~ fl1l~ -
~1~1~~LUfil~L~UU1~11~Ul~1~\9l1 ~~i\9l'i~lfifil~\9l()1JU1J1J~\9l~()1Ji\9l~a

d " •••
Q.I' A d A A drv CV 4 dd 4 4 iI

~~q~~~1~n1~L~UU1~11nUlfll~~~~U~tiU~fln~lU~ 3 L~v~Lfl~v~L~-
'1-WV¥1fl1tlL UU1 U

<V •• ""5. ~~\9l1Jfl11~~1~1~~~1~fi1~L~UU 'H~lU~'l fl1l~~1~1~~~1~..
n1~L~tlU~()'lUnL~UU n1<V\9l~lnLfi~\9lL\l.atl~()~UnL~tlULL~a~flULU4 fl1fl -·d 4 I CV d""4

L~UU .'lU1J'l~~\9l1Jfl11~~1~1~~~1~fi1~L~UU 3 ~~\9l1Jflv

<V ••

5.2 ~~\9l1Jfl11U~lU1~~~1'lnl~L~uutllun~1'l· .QJ ~ cjd d I

UnL~tlU~ULn~\9lL\l.~U~~'H1l'l 2.0 - 2.59
5.3 ~~i1Jfl11U~lU1~~~1~fi1~L~tlU~~ 'HU1tl~'l UnL~UU
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01)~OYliU~flU~~n~L~n)lU~~H~Ol)~vU~L;UHU01)~vUl~V
tf

LUUfll) LLntJ"'ty'H11.1lfU{ flolU1 ruLU~l U~HH..rlJq't1~'t11'1 fl1 'i L~uU1 ~11 't1U1 ff1 ?(~'itf

(1 306) L~t) dJULLU1 't11'1 '1Ufl1 'i LLntJ"'ty'H1fl1 'i L~V Ufll )?(t) 'U,1~11 't1U1 ff1 ?(~'itf

fl1flfl~'U,1rul9it)ltJ
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II "

L~UU1~11~U1fl1~~~~u~UnL~uu~uJ~u~~nti1Un 3 n1iiun1~~uu1~u
" iI cu d Cl.I .4 CV. ALUUn1~UnU~~11~~u~~U1WnUn1~~uU~1~~~u~~~u~~~1UU~~L~~~......

n1~~uU1~U1fl1 L'f{"l~cl'tLa~L'fI~1u1au ff1~"'U1~nti1 ~U~~U Lvn~1 ~ LLa~
II ••• II

~1U1~"'u~h~ '1 n~1UU~~L~fltLa~\Oi'Hu~~L~fl i~u
,

~ ~ CU llCU1. tLU1~~LnU1nUn1~UnU~M1
A ~ Q.,I 9/CV d

2. LLU'd~~ LnU1 nun1 ~~vUn1 ~tLntJ~~11~~u ~< lU1W
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odI A Q.I' 4I::lI C! i.1

~vU~ 2 ~1U1~U'fILnU1~v~
1. ~1U1~~1UU~~L'fIfl
2. ~1U1iu1u\Oi1~U~~L'fIfl

...~ ~ ~ ~~8U'Yl 1 L8n~~~'YlLnUd~8~

.
Q ••• ., ~""1. UU1fl~LnU1nUn1~UntJ~"1 ...,.ct • 9.1 A q CU CV i.fCVUnn1 ~flnti1~a1 U~1 ul~ L!.'\''lWUU1 ~~ LnU1 nUanti~n1 ~LLnU~~1
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~u1L~~ (Piaget 1962: 120) livfiu1u~~~11~~1~1~~
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Q. ~Q.r <V I 4 ~ q d c::: .eo.cj
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v1UU~~~1W 11 - 12 U L~n~~~~11~~1~1~~1un1~~~~1L~~~a~~u••
LLa~~1~1~~~~LLOJtU~1 LLUU';U.uvU~1~1~~ L~UU~."U~~ ~ LnUU1~~~~~'lIU~...
~a"'u';u.uvuli
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fllUUJ (Gagne 1970: 63)

v
fl1'iiiflUUUULtlUfl1,iiflLU-

A • 4 Q

flllfl"1JU1~utJ1~M'uU~I9l~fl1'~lfi~
~~~~u'l.M"I.~
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• v <u
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,
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4) L M'illnn1 ~ 1 L~~ 1 ~ Mua ~fl1 ~11l1 ~W~~M1 LL(;l~ 1 fifll~ U fl
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,
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21GJ Cl d. d q.4 9.1 9.lev r;:; 9JL~1J~ ~llfl11l1'W~Ul~1JLM~1J~~ 1l~1l~~~'l.Mfl1'iUntJqjM1ft~L'i1l(;l~'~
<u •
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4) n1'tl1U(;l~fl~~'~~UL~'t1UJf.lllYl1~fl~~;UlY~V~-:JL(;1~1I'1,rLnl9l•

Q. q Q dfl1111f1I9lL~~1L~~1~l-Y
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4.r:::t.4 9.1'"3) nl~Lavfl1finl~UflUf.lllYl
4) fll~f1l~f1~LUfI~\9lv1J
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••• q

'" ..• '"'IltJU1'Y1 u"1L~uLlIu-:l ~-:I'H1\9l'llt/U1't1
., ..•

11°11.11U 5 'Hu-:lL "at/U
iI C:iI • ~ • I11"11.111.12 'Hu-:lL"atlU LL1J-:lL1JUfl6ill't1\9l6iu-:l35 flU fl6illfl11JfllI 35 flU

q q q

flall'YI\9lau-:ll~i1Jfl1"a~uul\91t/1i!;fuUflW\9Iffl~\9I{~~fl"a~1J1Ufll"a~{l-:1f11111~\9l
q

"a11J[J u \9l fl6i'1If111Jfill1 19l"a"'1Jfl1 "a~ u u1 \9l[J1 i~ 8 UU1J1J1Jfl ~ U 6i~ 1.,ru 1J1J'YI\91~u1J
0' q q

QJ QJ C!t. .ell 4C.\.Q d Q.I1\9l~6i~lIq't1fi'YI1-:1fl1"aL"atJU1'1l1f1ru\9lff1~\9I"a U6i::U1J1J't1~~u1J1\9lfl1111~U1.~1.U
q .Q oQ. dfl1"aL"at/U1'1l1f1ru\9lffl~\9I"a

0'

~6i fl1 "a't1\91au -:IW1J1' 1 f..J6i~1-:1 ~u -:IfI::U UUf..J6i~"'lIq'YIfi

, 1

ff1u~a 1~~8~f1~UUUfl111JffU'~'u
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q ~ «::to cf I lev. I Q..I •nl~L~uu1~1~ru~ft1ft~~ ~~M11~n~~~~~0~nUna~~1U~~U~n~1~nUoU1~
r Q q q

~UUft~;~~1~ft~~~~~iu .01 L~UnU
nlul9lnu'tli U~n·1LLM~ (2536: 18 - 30) 119l~·1n1~fl'n'tl1

~ .
t:4an 1 ~ ftoUuuu1.,r'll"'U~tlu~n fl111Jl';', 11111't1f.tU"'t}/lYl'S"11Jn"'Unl~ 1.';L~5O~ fl~ -

• d 2# I

CV I.:f qq CV .c:.. .c:.. 4!:::lo d I CV cv -4 4l:lI4:lILa'll'll0~unL~UU~~t:4aft~q~fi~1~1~1~ru~ft1ft~~~~ ~~~u~uu~~~~ftn'tllU~
• tI • I d

• CV I q ,,~ Q.I' cI., 4 4l:lIq ClIClil " A5 na1J~1vul~~1.~LuuunL~UU~UU~~~~ftn'tl1U~ 5 ~~t:4~ft1Jq~fi~1~nl~. ,
L~UU1~lflW~ft1ft~1~~ nlflL~UU~ 2 ~n1~fl'n'tl12536 1~~L~UUU1~n~tl

2532 ~"1U1U 243 flU
21 AA cv cv dfl111Ji.'{11Jl~~~lUlJ~i.'{lJWUfi

na1J~~av~ 2 nalJ u~~nalJ~1U~lJ 1 na~ ~~U1UnalJa~ 27 flU na~" .. \, ...
~~~tl~ ~ 1 1~h"'lJnl':iftoULL1m1.,r'll"'u~ouiJnwnlJL';11.li)1~~U"'U"'tlIM1·;hlm"'un1~

, ~
,,rLfl~v~fl~L~'II nalJ~~av~ 2 1iiun'~fttluuuu'';~u~vuiJn~111JL~''~. .,.
l~nvJtlIM' U~~n~lJfl1lJfl1J1I9liun'~ftvUtln~WU11t:4a;lJqnfi1unl~. '\.,. ,
unl~nvJ~lYl'11o~UnL~UU~~t:4ai~q~~'t11~n1~L~UU1~1~W~ftlft~1~~~1~iu

~ ,
nl~fttluuuu1;~u~vuiJn~111JL~1'~1~'t1vJtlIlYli1lJnlinl~1,rLfl~v~fl~La'II

.,
" A. CV • 4 CV" .Q.QClI OJnunl~ftvuuUuun~u~n~l~nUvUl~lJUUft~fltll~l~ft~~n~~~u .01

oIClt. •••• ~ c: ., '" ., •... q d1.2 ~lUl~UnLnUl'11v~nlJnl~UnU~lYl't11~1't1Ulfflft~~.,.
n1in~ ~u~luin~(2524: 2-4) 1~n'tllnl~n~U1Ut:4a

d • ~ •

;lJq~finl~nl~L~uu1~1~~nt'llv~unL~uu~uJfiU1Jfl'n'tllfi~ 4 1~u~i~~-
I I d •

1J~~ft~rI LWvMl i1 LL1J~n';~"1ulut:4ailJq~i~l~nl ~ L~UU1 ~l~ifn~ mi~~ ..
~1vVl~ltluunL~uu~uJfiVlJRn'tllfi~ 4 1UL'II~n~~lnWlJlY1U~~ finl~Rn'tll•

1~V'';UUU't1~ftvUfl11lJi.'{1~1 ~~, un1 ~~0'U1 ru
~11~ftllJl~~LUnl~~fl11lJlY1J1V~lnn~1~

cv oCl..JClI • .<C:Io Ad" A~q. A AA dUlJlJn~i.'{vu~ftu~~~~~v1~11nVlftlft~~ uUu~~i.'{vlJnftUfl~n~~v1~1~i.'{ni.'{
.,.

U~~UUU~~i.'{tlut:4a;~q~fi~1~nl~L~VU1~1~ftnff ~~n1~1Lfl~1~~~v~al~u
,~ ..

';n1~1 L~~l~»~~~vUWM~ruLtUU LW~~"'1u1J';j1nu'II"'U'1 t:4anl~1 ~"'m'4U1'1
d q~ I

cv 4 ~ A .&::It.A (/q CV cv d • q CV CV A .Q .cil cvt:4ai.'{~q~fi~1~nl~L~UU1~1~i.'{ni.'{lJ~11~i.'{~WUfioVl~~UVft~~tlI~1~ft~~n';j~~U
, ~

0.01 n"'U~"'1LtU~~';LnU~"'1~01U1V~"'~5 ua~WU1'1~11~ft1~1~~1unl';j
c: OJ i.lq~~"1U1ruL1JU~1~"1U1U1~~~i.'{~•

Q"I d ~ q Cf cv cv dO~U U~~l~ (2529: 30) 1~ftn'tl1LU~UUL~UU~11~ft~WUfi.. .,.
, 21CV A Ad" A II' cv~~M11~fl11~ft1~1~~1unl~LtnU~M1L~~1~Vlftlft~~Lta~t:4ai.'{1Jq~fi~lu~n'tl~

A cf. cv c:I ~ cv 4 .qd d q An~~U1unl~~1~1~U1ftlft~~~~M11~unL~VU~U1JfiV~ftn'tll1J~ 4 nl~UU1~1
.q d 9.1 .q 21 14 ClJ I A1~U1ftlft~~~1u~~nl';jL';jUU~1V~uLO~Ua~~11Jfl~0~~'IIv~ft~1UUft~lft~~•••••
n1 ';jfttlU1l'1U1 ft1ft~1Lt~~ L~~ 1 ul~ ii 1.';j~ L~ U U';j1 ;uu~ru~ oO'Lno LliD ~••n~~n~~u~Linl~~vu1~u1~~~nl)l5~U;1U~ULv~~1U••
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fHl:Ufll1JfI:ut1u U\9I1:UriijufI':it1U11J""'U~~ Lt1~:un1 ':it1u U1 't1U1 ff1t1\9I'~'\L(;l~ L't1fl1u1 (;l£j
CI q cu cu 21 <5
• CV IV 21 Q..; CV Cln(;l:U(;l~45 flU fi1UM(;l~~lnn1':it1uU't1~t1u~U1J1J 1~U1J1J't1\91t1u1Jl\91~(;lt1:uq't1B•

d 2.fcu ~ ($ QJ v't11~n1':iL':i~u1un1':iUnU~M1't11~1't1~lft1t1\91':iU(;l~U1J1J1M't1nY~n':i~1J1Un1':i
c.. <f Q..; 4QJ. t d Q"Icvd I

't11~1't1U1ff1t1\91':i:U11~~~f11':il~U~1Jl1 f1~:u't1~~8~~f111~~~~U~1~M11~•
fll11Jt111J1 ':iU1 un1 ':iLLfiu""'~M1L';~ 1 't1~1 ft1t1\91':i\L(;l~ 't1""'nY~n':i~1JlUn1 ':i't11~
~ d I I ~ oClI 14 Q..; • .c:..1't1Ulff1t1\91':it1~n11n(;l1Jfl11Jfl1J't1L':iUU\9I11JfI:Uufl':i~u~t1Ul1JUt1~Lt1':i:un1':it1uU

qf •• CU 4U

1't1~lfflt1\91{U(;l~L't1f11U1(;lU

· ., .
.etd IV I c::: Q..; oClI cv" 4 d4:llU't1 3 n':i~L't1~:UM1UfI':i \9IluUl~U':i~~ln':iLUUUnL':iUU~U:uti~1JffnY1U't1 3' . .,
~olUl U 389 flU :n~1lP1~1 nnl ':i~:ULL1J1JUU-:! ~""'U~l n1 ':i~L~ ~ U:u""'BU1JflnYl t1""'~n""'\91

•
n':i1Jt111J""'~flnYl1 un':i~ L't1~:UM1UfI':i L fl4u~ lia~1~'" unl ':i1~"'udjuLL1J1J't1~t1a1J

••oII!:lQ. tV II • .c:t Q. d 41U~~U~a1Jf1~':ia~'t11~nl':iL':iUw1't1Ulftlt1\91':ifilf1f1~U1WL':ia~ ~lU fllU
1:UL1JU~ Ua~Lfl4a~n(;l ~(;lnl':i1~U~1J11 \9I1aUl~U':i~~ln':iijia1Jn~ia~1u
nl':iL~UU1't1Ulftlt1\91{filf1f1~U1W1U~~U':i~t1~flL;~~q~n':i':i:U 8 ~~U~~t1~fl••

d QJ II • ~~ln 11 ~~U':i~t1~fI t11LM\9IM(;ln~a~~a1Jf1~':ia~ fla••
1) ilaUl~U':i~~ln':it1~L~il1unl':i\9lu1J L~U 1~'t1Ufl~UlmMl

LL':i~
2) 1Unl':ifl~U1WM1U':i~1ut4a~~:u \9I1uUl~U':i~~ln':i1;ril

fl111JU11~a~~1Jl~un~a~ ••
3) i1uUl~U':i~~ln':il~1lP1u~U~MUn~a~fllU1Jlf1~U1WMlril -

d11JL1JU\9I
4) 1UL4a~':iun \9I1aUl~U':i~~ln':iu;1~Lil1~L~u~M(;l~nl':i

':il:UU':i~LL(;l~L~a~u':i~~~1uUfUL~an
5) 1Unl':iflolU1WM1LL':i~1u';aLL(;l~ L~(;ll iluU'1~U':i~~ln':i1;

vil fll1:UU 11 ~a ~ UfU~'l ffUUdn(;ll~ LL't1U~~~ 1 ,sri1 ':i""'ftij
•• . .L~U U't1Ufll

~ .~U1~.a~U':i~LUUfll.a~:Ul(;l
a.ih~ ~1':ilUUn ({2532-: 51) llP1flnYl~(;lnl':i~f1LLf)U""'~Ml't11~

• d
.:::.. ad d • "".c::.. q CV1't1Ulftlt1\91':i't1:U\9la~(;lt11Jq't1ti't11~nl':iL':iUUU(;l~'t1f1Y~n':i~1J1Unl':i't11~
~ d IV oClI ~ QJ .:! c:ld d 4l::l. v1't1Ulfflt1\91':i.a~UnL':iUU~U:UBU:UffnY1U't1 3 1':i~L':iUUt11UnM(;l11Jl't1Ul(;lU•

I c:: • In':i~L't1~:UM1UfI':i ~~U1U 100 flU U1J~LUUn(;l:u't1~(;la~ 50 flU U(;l~n(;l:U• ••
f11Ufl~ 50 flU milJ't1~HH)~tH)U1~HJf11)~f1Un1J"'tll'Hl't11~1't1t11rll1915d' mllJ

q qq.
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. " "~1U~~~aU~1~~~a~~ L~a~U~~nl~~~~a~~~nl~~~~aUna~~1aVl~n~~a~
q CU CU d q q cf

;1ULLUU~~~aU1~~~~~~~(]~~~1~nl~ L~UU ~~nl~l ,rUWU1'l~~~~~(]~~~1~
~ <Q. <Q. d t I I ,.c:ICV cvnl~L~UU1~11~Ul~1~~~~a~n~~~~~a~~~n11n~~~1U~~aUl~~UU~~~~

• q cu q '\I
Ct..or:::.. q CV~l~~tl~~~~~U .01

ij~~~w~L~~~~~Un~ (2535: 15-20) l~nYlnl~
d q cu •

Lti~UUL~UU~~~~(]~~~1~nl~L~UU1~11~Ul~1~~1LLat~11~~1~1~tllun1~
" "fl~LLnJ~~1~1~1~Ul~1~~1~a~UnL~uu~uJ~u~ffnY1V~ 1 ~L~uUL~ul;~~•

nl~~aUl~11~Ul~1~~1;1UU~~1~nl~i~~ul~nUnl~~aU~1~~~a~~ ~a~
• 'II 'II

L~~L;UUU1UU1L1~1~Ul~~ n~~L~W~~lU~~ ~~U1uti~~~ln~ 100 ~u•
UU~LtlUn~~~~aa~ 50 ~U u~~ni~~1U~~ 50 ~U na~~R~a~~aUL~U

• '\I' •

1;~~nl~~aUl~11~Ul~1~~1;1UU~~1~nl~i~~ul~~1Un~~~1U~~~aU
q '\I d 'II I •

~l~fl~a~~ LL~~l;LLuu~~~aui~~~i~(]~~~l~nl~L;UU~B~UnL;uu~liiu
• CU • d

Ct.4 4 '" oIClI CLI Ct. q 4Q,nl~~ijU 2 1~ ~~nl~1~UWU11 ~tUUUL~~U~a~~(]n~nl~nl~L~UU1~1
,

A d Q..t 4 oIClI "" tI A1nUl~1~~~~a~UnL~Uu~1~~Unl~~ijUL~Unl~1~~~nl~~ijU1~1
Q d~ 44 11I.IiC:l •• c:" . ., oClt .J "e"1~Ul~1~~~~1UU~~1~nl~~~~ul~~~n11~lL~~U~ij~UnL~Uunl~~Unl~

• 'II ,
I <IS " CV 4'::t. dtl. "~aU~l~~~a~~ U~~~tUUU~11~~ul~lunl~unti~~1~1~1nUl~1~~~nl~

'II 'II
CLI Q Ct. d'U 4Cl1 CV .Q, •~Unl~~aU1~11nUl~1~~~~1U~~nl~~aUUn~1~nl~~~~ul~~~n11~~LLUU

• 'I' "
~a~unL;uu~liiunl~~aU~l~~~ij~~

'II 'II

2. ~1ul;U'U~1~ti~tLnff
1u~h~ti~tLn~ l~ih.rn~nl~l~~uL~U1 n~unl~~BULLUUUnti~~~l'11". ,,'"

~~lunlu ;~~tU~~lL~ua~;u
~l~lU (Mahan 1963: 1097-A) 1~flnY1Lti;UUL~Uunl~

l~~~au 2 1~ ~a nl~~aUL~unl~LLnJ~~lnunl~U~~U1Uti~~naUnl~
a.nti~lulunl ~vifJJUln~nY~nl~LLnti~~~l~~~U~~ ~11~~ul~ u~~nl ~ti~~U~~1

"" ,~~nl~ffnY1WU11
1) 1~WU~11~u~n~1~lunl~;fJJU1;ffU~~~1~1~Ul~1~~1
2) nl~~aUL~ul~uoJ~~1~~~{1~~11~~an~1~nl~;lU

21' Ct. tf iI QJ~11~~nl~1nUl~1~~~ nl~u~ltil~ u~~nny~lUnl~
'II

LLnti~~~l L~U L~Wl~ L~n~~~~J~~l~h
3) nl~~aul~unl~UTiti"'~~l~~~{1~ ~11 ~~ul1l1~~L~U~

4) nl~~aul~unl ~LLOJ~~l1l~~{l~~11~~ul1lnl~l9i'1U,
• I c:: qor:::t Ct. QJ I ~ • -ClI~l~nluunL~nn~~~ti~~l~~LtiuaUl~~

5) nl~~auL~Ul~nl~LLOti~~~l t1{1~~11~~an~11lnl~l9i'lu
QJ cv cv Ct. I tV ~ ~ i.I c:: t qnl'U'U~lU~tnftUft~UnUnL~UUn~na~LWfl'~lVUaUl~~
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ca" oC:III ClI 21 iI cv 2.1 2JCV6) Unt~VU~~11~~vn~1~~lU~11~~ ~nY~~luuntl~~l u~~•••
~11~ft'UI"~i1 'Ui~V 1111ft~~'\nUn1'lfi~l~11l~v t11'Y41~.. '" ~
VV1~V~ t~ml1V

~~ (Heaht 1964: 539-544) 1~n~n11tl1~t~U~ni~1-
~~ni~~iuJfiv~~nYl~1~1~~~n1~ Physical Science Study Com
mi tty (PSSC) l~Vft~"l ~UUU~~ftvU1"~UUln1~~~ttrl'tl"'~~l'1Ul'Il1~~m{
~~U1U 20 ia uvnttlU 4 'Y4q~n~~~ ~v ~11~{~11~~~ nl~u~ltli;

411 iI (IJ ~ ~ ~4' ~c::n1~~~~U~11~1~~~au u~~~~nn1~'Y4U»lU~~ 4 ~1t~an~1~nttlu~~~au· " .fif:lnia~ iul~~~n1~~~~a~ PSSC U UU-:It~naan ttlU 2 n~'~ fit~VU•••~a"nft~~PSSC tiJ'Un~'~~~~a~ u~~n~'~~hjl~t~V'U~l~~a"nft~~PSSC
cu •• cu

C;;. ev.e:tl, 4. "lClIttluna~~1U~~~~U1UUnt~Vun~~~~ 300 ~U ~an1~l1nYl'Y4U11unt~VU
• "" " IIClI 4ClIII" 4" 4 " ""' 4~t~VU~l~~anft~~ PSSC t~vn'1'1l'Y4q~n~~~~lu~~nnl~'Y4UilUua~nl~.. ,

~~~U~11~1~~~aU~lnn11n~~fil~1~t~VU~1~~;nft~~ PSSC ua~unL~VU
• •••~l~l~L~VU~l~~;nft~~ PSSC n;Ut~ani;'Y4q~n~~~~lU~11~{~11~~~••••

u~~n1~u~ltli;~lnn11n~~~t~VU~1~~;nft~~ '•••
Q" d d " G)

~lU1~V~v~ ~a~u u~~ 'Y4~~ (John and Putt al~,u...
'Y4~n'Y4U'Y4~~~ftl~lW ftn~u~~ 2527: 33) ~1~nY15~tl~;v~~~~~a
nl~Untl"'~~1~1~~W~111ft~{L~a'1'1l1fiftaU~1~nul~v'1;na~~laUl~LtlU

" .UnL~VU'll"Utn~~5 fta~~a~ i~~a~u~nl~~"'unl~ftaUifinl~url'tl"'fU~lt;f1U
5n~a~'1~unt~vul~iutl~~ftUnl~W~~~1~v'1~~vlVl~Untl~~lLa~

d

~anl~~nYl'Y4U11~a;~q~iiunl~Untl~~1~~11~u~n~1~nuaUl~1~~
U"'Vft~~"'~~l ~ fti1~

a1U iftL~~a (Russell 1979: 1380-1387-A) l~nYl
~anl~ftaUUUuUntl"'~~1~~~~~a~11~ftl~1~f:I~lUn1~U~ltli;u~~nl~
1L~~1~~iUi'1l1fi~W1~vl~v~Unt~vu~~iuJfiv~~nYl~auiu n~~~~~v~•l~~"'unl~ftaul~vifiuntl"'~~lt~V1 n"unl~fi'UWj'lnl~antl~lV l~v t,runl~
u~ltli;u~~nl~1t~~1~~ n~~~1u~~liiunl~ftaU~1~~~a~~ l~vi~nl~q. cu cu

fi'U~11vntl~lV u~~~~nl~~~~a~~1~~~~ul1 ~anl~~nY1~U11 na~
d"

ClI cv C:to q I' • .eiCU cv ~.ct,~~aa~~H~ft~q~fi~1~n1~t~V'Uft~n11n~~~1U~~vV1~~UVft~~~~1~ftf:l~
d q,j' q q

l~v t11'Y41~~~ft"'~q~~~l~n1~ t~VUi1 un1~u~ltli';ua~~11~';~11mlol u~~••
'Y4U11~~f:l1~~a~~~~~al~v~~~nU~11U{~lun1~U~ltli;••••



." .na~~ntJU1~,

'lJ~~<il" fl~ tt ~~ flci:W~d eJl:J'" 'I..

"' "' .LUnl~fln~lflU~11~~~U ~~~~ln~~L~~Unl~fln~lL~UUnL~~U
"' .4V'" 4 44 ~ 4C:\ 4 QJ q.,~U~~~~fln~l~~ 3 Lul~~L~~UU~~Ul~n1~Ul~~ a~LfiaL~a~ ~~U1~.

.., " ..., 4 4 ~ q .ell

U~~U1Un ~~n~n~~~l~~fln~l n~~n~1~fln~lDnl~ fil~L~UU~ 1
.cI 4 " .ell~nl~fln~l 2538 ~~U1U 10 ua~L~~U ~~U1U 494 ~U

na~~1avl~LtiuunL~uu;uJ~~~fln~ltl~ 3 1~~L~UUU~~U1Un-
••

Q 4 cv.., ICI ClI c:I 4'

1nUl~~ a~LfiaL~a~ ~~U1~U~~Ul~n fil~L~uun 1 ~nl~fln~l 2538. ., .
~~nl ~~"'~~"'UL~uu'lla~unL~vu'l 'ULL~a~,"tJ~1~~ L~uu'1~~"'~unL~uU~ij~11 ~
~l~l~f1nl~nl~ L~~u~~ ~1 unal~ LHI~~h~a~n"''U'l'U~~U1 u~imfL ~v'ln"'u.. "' .
l~U~~l~Wl~ln~anl~L~vu'l'U~"''UJ~u~ffn~ltl~ 2 'lIa~'UnL~V'U~ln;n~~
nl~;~~a~L~V'U'lIa~1~~L~~ui~n~11 ~;U~~~~i1avl~1~u'l~1~nl~~~••••

• • II .tl:lI " qaUl'l~lU (random sampling) ~1 2 Ua'lL~~'U ~ln 10 ua~t~u'U
~~u1'Uunt~u'U~a~a~ 50 ~u u~~a~t~Uu~'1~~lnnl~~~aVl~~l~~l•

fU ,~ •• ~ d ClJq

~UQalnLLU'lL~Una~~~aa~ua~na~~1U~~ ~ln'UU'U~tn~~LQaV'lIa~UnL~UU•••
LL~t;l~~ui ULL~t;l~nt;l'~~l~"'~Ltiunt;l·~un.t~uu~ij~11 ~~1~1 ~f1~1~nl~ L~uu~~

••••
1.l1Unt;l1~LLt;l~I9i~
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1. f11'HHIU
1.1 f11"HHIUL\9lULUUf11'juri'ti"ty'HlLllflUdTl"1U1W

.4 cv. A1.2 f11'jaBU~1~Tl~BTl'j~v~a~1~Ua~La'j~f11'javU......
1f1Ulffla~{Ua~LflTlLULaV

2. 'j~~"'~Tl11~al~1'j~f11~f11'jL~UUa~ tJ1Uf1al~ L~a~l9h
d •••

~1UtJ~~~~ liun ~ai~qfl~f11~f1~'jL~UU1~11f1Ulffla~{

1. Lft~e~~a~i~~Un1~'t1~aB~
1. 1 LL~Uf11'jatlUL\9lULUUf11'jUrltJ"'ty'H1LllflUTl"1U1W1~1

g, •••

1f1Ulffla~{ ~UJfiU~flf1~lV~ 3 L~v~ LTl~v~i~~~~lfilUiuU1U
.4 "I.c:t.1.2 U~Uf11'jaBU~1~Tl~vTl'j~v~a~1~ua~La'j~f11'javU

-u qJ II ••
A f! ~.c:t. Ad" '" 4 .clIClI 41f1Ulffl~~'jua~L't1TlLULaU 1~11f1Ulffla~'j ~U~fiUUfff1~ltJfI 3 L'jv~
LTl~B~i~~~~lfil ui UUl U..... .....,~ ~ .,2. Lft~B~~a't1 ~Lun1~LnU'j1U~1~~B~a

'It "'
"liLLn LL~~f1\9laB~1"'~~aa"'~qfl~f11~ f11'jL:;u Ul ~11 f1Ulff'la~'jd ~"'u

~~U~fln~lV~ 3 L~V~ LTl~v~i~~~~lfilUluU1U
f11'ja{1~LTl~v~~v~i~~unl'j1~U ~'jlua~L5u~iuf11'ja{1~

9.1 2J' 9.lQJ c1 d QJ1. f11'ja'jl~U~Uf11'j~vUL~tJ LUUf11'jLLf1tJty'lnLllfltJTlolU1W:lJ6'l°1~~
"' "'QJ 9.1 QJ d~U~vUf11'j~'jl~ ~~U

.cs Q..I I QJ c11.1 fff1~l'Haf1~~'j 1l~:IJ~'H~ltJ~v~'H6'lf1~~'jll~tJ'j~~~Tl
iJ qJ qq qJ q I

'jlU1~1 ~v~'lhUL1!v'Hliu,",u~~vLL~~L~UU1~11't1tJlffl~~'jd 1 306 L-iv~
LTl~v~i~~~~lfilUiuU1U ,";f1~~'jJfitJ:lJflf1~l~vU~U Wflfiif1'jl~ 2521••••
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~ Q d loCI q ~ d1~11~U1A1n~'~1nfl~~fl'U~~UUUL'UU1~U1A1n~,••••
L~~~ Lfl~~~'1~l'W.w1.fl1U'1U1j1U

IV •

~"'U~"''fiu~~mniili3

~ d dQ Q Q q

1.3 1Lfl'1~~~~tl,~n~flL~~wq~n"~ n~n,,~nl'L'~U-
IV .,

n1,n~u Lua~lnl'~L~~~Lfl~~~'1~l'W~1.f)1~'1uU1u
1. 4 n{l~U~Unl,n~ui.\9W LUUnl"iuritl"'q,~1i.~~~"flolU1tu.~ d ~ iJ ..,,, 4. tV Qtl'~n~u~1u~~tl,~n~flnl'L"iUU"i ~1~~L'~~ n1,~n~flq, n~n'''i~-•••

~ "ifQJ d 4 Q.I ifn1"iL'UUn1"in~ui.~uLUUn1"iUntlq,~1i.~~Ufl~U1tu U~~uuU~n~~n1"iUn -
'" •.tlq,~1i.~~Ufl~U1tu

1. 5 U01LL~Un1"in~U~n{1~ Ln~~ ltl'hrffL;U'J~lq,5 flU
IV •••

~'1~W~1'tu1fl11~~"i~~~~LU~~1 .fl1Yl L~~U~~lUnl~tliutl"i~•
1 .6 U~LL~Un1"in~U~tl"i"'Utl"i~LLn"'1.~LLa1ltl~~~~~'l;n~un"'u

21 •• 1. I

UnL~uu~uJ'fiU~flnYltl~ 3 ~1~L~na~i1~d1~ L~~~livunwi~~Lnu1nu••4 olCIlI 4 Q,r II" tS.fl1Y1 L1~1 n~n"i"i~~n~~U~ U~~uuU~n~~nl'UnUq,M1i.~~Ufl~U1tu
" II"" d1. 7 U01U~Un1"in~ui.~u LUUn1"iUfltlq,~1i.~~Ufl~U1~1

'"tliUtl"i~Ufl"'1.~i~unwiv~fl"i~,~nluri~uu~ltl'l;.....
iI .., 'IV A q.ell2. nl"in"i1~UUU~~n~U1~~anuq~'fi~1~nl'L"iUU1~1

A d q q,,~ ""~1~U1A1n~"i ~~~~U~U~vUfl1"in"il~ ~~U

4 d ~ A A d2.2 AflYl~~tl"i~n~flUa~LUv~11~11~U1A1n~"i
••

Lfl~~~'l~"'1.'V4~1.fl1UL UUl U ~1 n~u~ ~eHUJU L~tJuua~ ftiJafl"i1~11 ~U1 A1 n~"i"
" I' • CU

~uJ'fiU~flnY1tl~3 La~ 2 L~an{1~~1"i1~1Lfl"il~~ianaU1~11~U1

2.3 1Lfl"i1~~a~"i1ri1u'1un1"iaanUUU~~n~u
2. 4 n{l~LLUU~~n~U'tiU~L~an~aU 5 ~"'1L~~n i.~Un{l~

'l~na~flaa~nU~~tl'~n~flnl"iL~UU{ ~~U1U 60 ia
••• IV

2.5 'lf1LLUU~~nau~n{1~~ultl'l,"~L;U1~1q, ~o1'lnU 5 flU••
CV CV.c! 21 CU Q(.fl1fl~U1nn) ~"i1~~flY~fl~~1~ ~1L~an fl11~n~~fl~~~nuwq~n"i"i~.

nia~n1 "i~~1<U~ WJ 1~~n~a~ ~a~.fl1Y1 Ua1 uOlUltl"i<UUtl"i~un"'1~
cu . "I iI

2. 6 UOlLLuu~~naultl~~~ v~'l;nuuflL~UU~<UUU"''fiUUflnY1..
q~ d q d 4tl~ 3 .fllflL"iUU~2 tln1"iAnY1 2537 ~~U1U 100 flU

~li~l ~'1 ~1 Lfl"i1~ ~~1 ftlfl11UU1 n~'lU ~1 aOlu1~~o1LLun

IVLL~1 U01fl~LLUU
i.~uL~an.

,jv6H)1Jl1~rilft1111l.J1n~'ltlmi'j~H"h~ . 20 - . 80 lla~fi~1en'U11l1lo1Utlf1••
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l"l LLI9i • 2 0 ~ U'1u '1l91oUeHH)U~~~i1 fl1111tl1 fl "1'1tl LL€i~ ri1 el"lU1 'l 'l°lLL Ufl r-h U

"tf .c::1 Cl .c:.. d i.I

LflWCVJLL€i~ WH) U fl €ill Lut) 'H1LL€i~ Vlq \91fl ';j ';j11\91111\911';j1 "11 Lfl ';j1 ~ 'H 'l°lU 1 U 55 'lI tl•, ,
;n"l~ri1fl1111Lfitl"l .913

"'." ~
2.7 'l\91VlllVlLLUU~~ntlU

" " ,
fl1';ji;tlfl~"IULtiUfl1';ji;tlL~"In"l~\91€iv"I L\91tlflall~\91€it)"I Hi;tl••••

'1191~"1fl1';j nv UL \91tlLUUfll ';j LLoU"'q)'ln L 'l ~tl~flolU1 W U€i~ fl €i'lIfl1Uflll '1i~'lfll ';j••
ntl U\91111Tiiivfl';j 'lIv "I n\ll ';U~"I Ln~lIfl1 ';jnv ui ~tl1 ff1 n\91{LL€i~ L~flL UL€i U L \91tlii......

." '"
LLUUU~U'lIv"lfl1';j~~~v"l1'ltl

x
02

L\91tl~ 01 LL~Ufl~'1I~\91~v~~~fl1'HfvU'H~"'''I L~tlU (posttest)
••• etq .., .c:lI02 LL~Ufl~lIfl1Uflll~lIfl1';jnvU'H~"IL';jtlU (posttest)••

9.1 "" d
X LL~Ufl1 ';jn V ULLUU LUUfl1 ';j LLflUqJ'H1L 'l ~tl fl"1U1 W

"~i 'l"'tl '1191\91°1LUUfl1 ';j LflU';j 1 U';j111oUtlll€i ~"'''IU... " ..•
'" , d1. ~"1fl1';jntlU~"Int)"Ifl~1I'l"1U1U 12 fl1U fl1U~~ 50 U1~ L\91tl•

fl ~'lI~\91~ v"l n t) Ufp]111LL~Ufl1 ';jn t)UL \91tlLUUfl1 ';j u nU"'qJ'H1L'l ~tl~•
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cu ~ f ~2. ~~~~1001~~aU~~U~~U1U 12 ~lU o~~~auo~~~~~a~
2.f 4J QJ t d <l::l. Q d q

~1UUUU~~~aU1~~~~~q~fi~1~Ol~t~UU1~11~U1A1~~~

3. UOl~~tLUU~1\9l~11 Lfl~l~...Y~lfi1~l~~~~ L~a~~~aU~~~~~lU

d
Cl#.Q q Cto Cto d CUd •

u~~~~~q~fi~1~Ol~t~UU1~11~U1A1~~~~a~UOL~UU~~~11~

o~~~~~a~u~~O~~~1Ufl~ ~~1~~aU~~~~~lU ~1~11~U~O~1~~a~~~
q tf ".

~<V~q~~~l~Ol~ t ~UU~tl~O~'~i1 aU'l ~ 1~u'l,nlio1~~1 ~~~~UUU t--tes t•
Independent

.,.......••
1. i{09llYfUi1 U .

1 . 1 ~1fl1t ua u ( X )

x = LX
n

I..
L~a X

LX
n

2/
OJ

U~U~(l~11J'Iltl~fl~Uuun-,nf1J~

u~U~o1U1UUflL~uul Ufl~1J;1mh ~•

S2 = n~X2 - (~X)2

n(n-1)

.
.c:lI ,Q.I I Q.I •

L~a X U~Ufl~LLUUU~(l~~1'1ltNfl(l1J~1aU1~•
S2 U~Ufl111JUU'U'1U

n U't1'lHf1U1U11m~£JU1Ufl~1Ji1mh~
•
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44 .. ~ . ., I t;;: Q .4V2. ~U~~~~~Ufl11~U~n~1~~~~fl1L~aU~~~na~~1~U1~L~U~~~~unnu•
d ""(t-test Independent) (U'~~Ufi L~u'na 2537: 297)

'U

t =

.
""L~() t

nl + n2 - 2
(nl + n2)

nln2

nl, n2

.
• ~ I I

!L't1Ufl1L\l.m.l'lJ()'1f1~LlUU'lJ~'1nCl'J't1~a~'1LLa~f)mJfl11.1f1)J•••
~l)Ja·~l.1

LL't1U~·1U1UUf)L~f.lulum=im~'1~v'1'1'lJ~'1f)~)J't1~a~'1 LLa~••



......
lUnl~~nYl;U~11~~~U

iJ.e:.CV " ~-., 4J~1~~1~LffuB~anl~1~V~1~a~~U••

CI q ,,: ClII.c::.. ~ tI QJ

1. L~~VULnvu~aff~qnfinl~nl~L~~U1~11n~lfflff~~~B~Un -
CI ~ cv .G q~ ~ 9.fCV II 1.14U dL~VU~U~fi~~ffnYl~n 3 n'A~Unl~ffBU'~~LUUnl~un~q~11~nv~~u1ru

n"'Unl~ffBU~l~riijB~~'lIB~fft:nUU~~ Lj;f7~nl~~BU1 nVl ffl~~';LUl~Ln~l ula U••••

tf ••••
Q.# A .c::I A A d Q.# q '" Cl# 4 ~qR1~1~ 4.1 LL~~~~a~~qnfinl~nl~L~UU1~11nV1Rl~~~~ij~UnL~UU~~fiU~RnY1Un3

.J tie" ""a.. d ca" ~ fiG" .4nl~~Unl~~ijul~VLUunl~untiWM11~nu~·1U1~nunl~~Unl~~ijU~1~~~ij~~
v ••••

~ij~~OlUU~~L~7~nl~~ijU1nU1Rl"~~LLa~Lnfllulau

tI tlcu d- fl1~~ijUl~UL'UUfl1~LLntiqJH11~nUfl"1U1Q1
- fil~~ijU~1~riijij~~~ij~~01UU~~L~~~-••••••

•• tf "i "i '"fil~~ijU1nU1Rl~iil~LLa~LnflLULaU

n

50

50

X S.D.

25.80 6.86
21.80 6.69

t

t (.05, 98) = 1.658
t (.01, 98) = 2.358

I q",:f. q oCl <C'.l. c!~ln~l~l~ 4.1 U~~~11~a~~qnfinl~nl~L~VU1.11~Vlffl~~~.....
QJ d V CV ct ClClII CI 2I'V' .a.ClII iI'lIB~unL~VU.U~fi~~ffnYl~~ 3 n'~~Unl~~BU~1~1fi~BU1~VLUUnl~·-

LLn~"'q~ll.~nVtf~·lU1ruj;f~n1'l'lIB~un L~V U~ll91i1Jnl~~BU~l ~riijB~~'lIB~~tl1UU
••••••

'A oCl rS ClII I 4:lI QJ 4V 4Ad~~L~~~nl~ffBU1nUlffl~~~ua~Ln~lulav BV1~~UVff~~q~1~~O~~
•..

~~~u .05 LW~ .01



••• : .CII oQ.ea d cv~ ~2.1 ~~~~q~~~1~nl~L~UU1~11~Ulfll~~~~a~UnL~UU~U
J~U1JflnYl~~ 3 ~~~~;Ufl111J~11Jl~~~1~nl~L;UU~~ ~l~~Unl~aaU~

II "cv d tV .4 cv. ~'~ULUUnl~unuqMl'~~Ufl~U1W nUnl~~aU~l1Jfl1JaTl~~a~~~lUU~~L~~~-
~ ~ '"

'A tI q " ll:lIInl~~aU1~Ulfll~~~U~~L~fl'U'~U U~ln~~~~l~~l~l~ 4.2 ~~U

27

d ,q cv 1. oClI ~ Clt. d QI2. LU~UUL~UU~~~~q~~~1~nl~L~UU1~11~Ulfll~~~~a~un -
~. "

d cv QJ q qq dq QI oClI

L~UU~U~~U~flnY1U~ 3 ~~~~~Ufl11~~1~1~~~1~nl~L~UU~~ U1Un~1~. ~
I lC:lII 9.l'CV 21 21CV d CV 14

U~~~~ ~'~~Unl~~aU'~ULUUnl~unuqMl'~~Ufl~U1W nUnl~~aU~l~fl~a~
T1~~a~~~1 U"'U~~L~~1Jnl~~aui ~Ul fll~~{U(l~ L~fl'UI,(lU

'II

d "'.Q.r Cl q oQ ClIo d Q.r q Q.I CU 4 Cf4

Ml~l~ 4.2 Ua~~~~~1Jqn~~1~ol~L~UU1~11nU1Rl~~~~a~UOL~UU~U1J~U1JROY1U~3
~~~~iUfl111J~11Jl~Unl~Ol~L;UU~~~liiuOl~~aul~ULUU01~Un~1

"'~nu~~1wnu~1;iuOl~~aU~11J~~afl~~a~~~lUud~L~~1J01~~aU
" "1nU1Rl~~~U~~L~~iul~u

....
X1~01~~aU n S.D. t

" IICV d- 01~~aU'~ULUU01~UO~li~nu~~1W 15 31. 06 6.408 1.568
- 01~~aU~11J~~a~~~a~~U1Uud~L~~1J- 15 27.20 7.093

'II 'II

•• d " ••01~~aU1~U1Rla~~U~~Ln~ U ~U

t (.05, 28) = 1.701
t (.01, 28) = 2.467

'" ..CV q cv" 4 CIIq qq ClJ q

~a~UnL~UU~U1J~U1JflnY1U~ 3 ~~~~~Ufl11~~1~1~~~1~nl~L~UU~~. "
~'~iUnl~~aU'~ULUuol~unJqMl'~~ufl~U1WnUnl~aaU~11J~1~~~afl~

~ "
'lIa~~~1 U"'U£1~La~~nl ~~auinu 1fll~~~dU~~ L~fl'U,~ U 11hL~n\9h~O"'Uau'l~
QG.I CV .e),A4 QJ

1JUU~~T1q~l~a~~~~~~U .05 U~~ .01
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6 W
IV ~ q ~ ~ If CVq cv

2.2 ~a~~qn~nl~nl~L~~U1~11n~lftl~~~~v~UnL~~U~U
J~~~fln~lti~ 3 ~~~~iUfl11~~1~1~Gnl~nl~L~~UU1Unal~ ~l~iu

9.1 iI' cv cf CV 14 Q.Inl~~vu1~ULUUnl~LLnU~Ul1~n~fl~U1W nUnl~~vU~1~fl~vfl~~v~~G1UU-
'U 'U w

ft~L~~~nl~~vU1n~lftl~~~LLa~Lnfl1u1av u~ln~~a~l~~l~l~ 4.3 i~u
6 W'a" A q A A d Q.I 4:11 CU CV 4 oC::tq

Ml~l~ 4.3 LL~~~~a~~qn~nl~nl~L~UU1~11nUl~1~~~'B~UnL~UU~UU~U~~nY1Un3
~~~~iUfl11~~1~1~~nl~nl~L~UUU1Unal~~1~iunl~~BU1~ULUUnl~. ,

"Q.t d G.t.ell 21Q, 11:11 III I Q

LLnU~11~nUfl~1mnunl~~Unl~~BU~1~fl~Bfl~'B~~~lUU~~L~~~nl~~BU
'U 'U

••• 6 ""1nUl~1~~~LLa~Lnfllulau

... ""
X1~m~~BU n S.D. t

- m~~Bu1~u Luum~LLnJ~11~n£1fl'1U1m 19 25.05 6.213 2.781··
- nl~~~U~1~~~Bfl~'B~~G1UUft~L~~~ 19 19.74 5.556

'II 'U

nl~~BU1nUl~1~~{LLa~Ln~lulau

t (.05, 36) = 1.684
t (.01, 36) = 2.423

.
q Q.I G.t QA4 cv

• ~UU~~l~~~~n~~~u .05.
4:11 tv q" QQ4 Q.I•• ~UU~fl~l~~G~n~~~U .01

6
• CV A q Ct. A cf.1n~1~1~ 4.3 LL~~~11~a~~qn~nl~nl~L~~U1~11n~lftl~~~

" ..CV q Q.I CV 4 4C11 qq CV 4

~v~UnL~~U~U~~U~ftnY1Un 3 n~~~~Ufl11~~1~1~Gnl~nl~L~~U
Ul unal ~ ~li~"'Unl~~vU~l ~'1~~vu1~u Luunl~uti'J~ul1.n~6fl·1U1W~~n1·1

• 'U

~v~unL~uunli~unl~~vU~1~~~vfl~~v~~G1UUft~L~~~nl~~vU
'U ''U

Q d .ell. qCV Owl QQ.d cv

1n~lftl~~~Ua~Lnfl1u1a~ v~l~~U~~~fl~nl~~G~n~~~U .05 LLa~ .01
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'" t .• '" '" d "' •• ~
2.3 ~~~~q~fi~1~nl~t~VU1~11~Vlfll~~~~v~Unt~VU~U

;fiV~MnYltl~3 ~~~~iU~11~~1~1~~~1~nl~t~Vu~~~1~iunl~~vUl~U
i.I 21QJ d Q.I .4 Q.I I .QtUUnl~UnU~~11~nv~~U1W nUnl~~vU~l~~~v~~~v~~~lUU~~t~~~.... '"

.Q d <CllI q", ClII

nl~~vUlnVlfll~~~U~~tn~lulav ti'ln~~a~l~~l'l~4.4 ~~u

d ",.
Q, ~ •• Q 4 d a" ClII Q.I a" •• ClIIClII

Ml'l~ 4.4 U~~~~~~~q~fi~1~nl'L'UU1~11~U1Rl~~~~a~UnL~VU~~fiU~flnY1U~3
~~,~iU~11~~1~1'~~1~nl't~UU~~~l~iunl~~aul~UlUUnl'UnU~l
l~~V~~lWnu~l~iunl'~aU~l~~~a~'~a~~~lUU~~L~~~nl'~aUI••••
1~Ulfll~v;I'{U~~t ~~lu,~tj

....•
Xlfin1'~aU n S.D. t

" ilQ.- d- n1~~au1~ut UUnl'LLnuq!1n'';J~U~~lW16 21. 75 4.795 1.556
- nl'~aU~1~ft~a~'~8~~~lUU~~t~~~ 16 19.187 4.519•• ••

.•• d " ••nl'~aUl~U1Rl~~~LL~~L~flU ~U

t (.05, 30) = 1.697
t (.01, 30) = 2.750

d
• "4 <CllI <ICll Q d~ln~l~l~ 4.4 U~~~11~~~~q~fi~1~nl't~VU1~11~Vlfll~~~

'" ..~a~Unt~Uu~uJfiu~Mn~ltln 3 n~~~iUfll1~~1~1~~~1~nl~t~VU~~
~1~iunl'~aul~utUUnl~Un~~~11~~v~~U1W nUnl'~aU~l~~~a~v~••
~~lU"Uff~t~~~nl~~vU1~Vlfll~~-tU~~t ~~lul~tj 'hju~n~l~n"UaU'l~ii



., d oICl ..,

1. 1~ol..l'i~~~fl~a~n1'i1~U•

•• .1

01'i L i.'f'lHJ~H'i01'i11l"'1lL ~v'l "01'i L1..I~1l1JL ~llIJj:.j~l1Jqfl~f11'101 'i
'" ..

L~llU1~11f1111fl1i.'f~{~v'lUOL~llU~UJ~1l1JflOY1~~3 ~1~iIJ01'ii.'fvU1~ULUU
01'iUnJ~~111lflVfl~~1~iIJ01'ii.'fvU~11Jfl~vfl'i~v'li.'f~lUU~'1Li.'f~1J01'ii.'fvU

CU21 CU I

1f1111fl1i.'f~·;i"tUH~L f1fl1u1~ii" fl'iv]Jfl~1JL Uv~1i.'f1'i::~i.'f°lfl"'~~v i.'f'i1..l01'i1"il"'1l••.. '"vnl..l'i1Uj:.j~ U~::~vLi.'fUvUU~

~ q q •.•• t ClI ~ oICl d

1.1 LWvLl..I'iUIJLflUlJj:.j~~1Jqfl~~v'l01'iL'iUU1~11f1111fl1i.'f~'i~v'l
'" ..

un L ~uu~"'uJ~U1JffOY1~~ 3 ~lvl'i"'IJ01'ii.'fvu1~u L UU01 'iLLnl..l"'~~111lflUoffl~U1W
cv 14 ..,. oICl 4C:'4 d qOIJ01'ii.'fvU~11Jfl1Jv~v'li.'f~lIJUi.'f'lLi.'f'i1J01'ii.'fvU1f1Ulflli.'f~'iLL~::Lflfl1u1~U.

•• • of
oCI .cI oQI •••• .Q. cf Q oICl d

1.2 LWaLl..I'iUIJLflUlJj:.j~i.'f1Jqfl~f11'101'iL'iUU1~11f1Ulfl1i.'f~'i~v'l
cv ClI ~ cv 4 4':: ~oQI ClI

UOL'iUU~U1J~U1JflOY11..1f1 3 f11Jfl111Ji.'fl1J1'i~f11'101'iL'iUUi.'f'l1..I1UO~1'l U~::•••
~., ~1 \91'i"'IJ01'ii.'fv u1 ~U L UU01 'iU rl'J~~111l mJflolU1 WO"'IJOl 'ii.'fv U~l1Jri~v fl'i••••

cv. oC:t. oC:t. d <ClI~v'li.'f~lIJUi.'f'lLi.'f'i1J01'ii.'fvU1f1111flli.'f~'iU~~Lflfl1u1~1l
2. ~1J1J~ilUnl'i1;U

2. 1 UO L ~ U u~l \91'i"'IJOl'ii.'fv u'1 ~ll L UU01 'iU nl..l"'qJ~1'11lf1U.1flolU1W
q: cv t q.Q ~ tf. q" q .d va."1Jj:.j~i.'f1Jqfl~f11'101'iL'iUU1~11f1U1fl1i.'f~'i i.'f'l011UOL'iUUfll~'i1J01'ii.'fvU~11J

'"I~ QJ • .Q .Q d qfl1Jvfl'i~v'li.'f~lIJUi.'f'lLi.'f'i1J01'iftvU1f1111fl1ft~'iU~~Lflfl'1u'1~1l•••••
2.2 UOL~llU~~'i~iIJfl111Ji.'f11J1'i~f11'101'iL~UUi.'f'l ~1~iIJ01'i

of ••

ftv U '1~U L UUOl 'iLLnl..l"'qJ~1'11lf111.1flolU1W ~j:.j~i.'f"'1Jqfl~f11 'I 01 'iL ~ U U1 ~1
'" .11f1tJlfl1ft~'i
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.
CV .c:t .cjd QJ d2.3 unL~vun~~~~u~11~~1~1~~nl~nl~L~vutllun~1~

d 21CV i.I 9.lGJ d d cv t .cjnl~~Unl~~vu1~VLUUnl~"ntl~~11~nv~~U1W ~~~~~qn~nl~nl~L~VU
~~n11UnL~Vu~1~iunl~~vU~1~~~v~~~v~~~lJU~~L~;~nl~~vU
•••• 'II

'" tf .,.,"1nVlfll~~~"~~Ln~LUL~V
2.4 unL~vu~~~~iu~11~~1~1~~nl~nl~L~UU~~~1~iu

tf '

nl~~vu1~VLUUnl~"nJ~~11~nu~~U1wW~~;~qn~nl~nl~L~UU~~n11
'II

unL~uu~1~iunl~~vU~1~~~v~~~v~~~lJU~~L~;~nl~~vU1nUlfll~~{
'II 'II

LHl~tnf!1u1~ij
AlI:I Q Q ..,

3. l~~~LUUfll~l~U
3. 1 tl~~'tlln~Ltl:l~n~'~~"'1vU'l~

, "iJ ~ ilU "1) tl~~'tlln~LUnl~flnHl~U~11~{~UttlUUnL~UU~U.
Q.I 4 Ciq oII:lI Q 4 Q.I Q.I~~u~flnHltln3 1~~L~UUU~~U1UnlnUl~~ v~Lnvt~v~ ~~~l~U~~Ulun..
Q.lCV 0.,,4 4 Q ClI 4:11 4 411:I~~fl~fl~~~l~~flnHln~~n~l~flnHl~nl~ nl~L~uun 1 tlnl~flnHl2538

'" ..~~U1U 10 ~V~.~UU ~~U1U 494 ~U
'" .2) na~;lvUl~LUUUnL~uu~uJ~u~flnHltl~ 3 1~~L~UU••Q 4 CV Q.I q q q 4U~~U1UfllnUl~~ v~LnvL~v~ ~~~1~U~~U1Un nl~L~uun 1 tlnl~flnHl. '"2538 ;~fll~i~~UL~UU~v~UnL~UULU"~~~~v~ 1~~L~uul~i~unL~uu

~~~11~~1~1~~nl~nl~Liuu~~ tllun~l~ "a~~~~a~nULU~~U1U~
'II '" ,

LnaL~U~nu1~uW~1~Wl~ln~anl~L~uuLU~uJ~u~flntiltl~ 2 ~u~unLiuu
~lnanH~fll~i~~v~L~UU~u~1~~Liuui~nal1 ~1~U~~~~~1uUl~1~UL;

'II •
C!t.4ClI ••• iI Ql~nl~~~vUl~~lU (random sampling) ~1 2 ~v~L~UU ~ln 10•
"d CVq iI 1I.c:t d" . I~v~L~VU ~~UluUnL~Uu~v~a~ 50 ~U U~~v~L~uunl~~lnnl~~~uUl~
I cv • ~ • I ~ 'iI ~~lU~1~Uu~ln"U~Ltlun~~n?av~"a~na~~1U~~ ~lnUUU~Ln~~Luau~v~•••

un L~Vu"l9ia~~UL u"l9ia~na'~~l~..,~LUUfl~'~unL~UU~ii~11~~1~1~~nl~nl ~••..L~UU~~ tllunal~ "a~~~
'II

3.2 L~~v~~u~1'tl~Unl~1iu
3.2.1 L~~v~~v~L'tl~Unl~n~av~ l~LLri

1) "~unl~~vu1~u LUUnl~"ntl"'~~11~nutf~~U1W
4I!:t QJ IICIJ d Q Q d ~ cv 4 ClI.J"a~"UUNn~~fll~"ntl~~11~nu~~U1W 1'tll1nUlfll~~~'tlU~~V~flnH1Un3

L~v~ L~~U~L'tl~~WlnluLuJ1U



4.1.1
"'" dLLfltity'H1L~ ~V flolU1fU
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2) LL~Ufl1 'HHJ U~11lri1i0fl"j'llu-:lIHl1U"'U~-:IU'f~ll
CU q" i.I •

Cl. <! ~ ~ ~ d QJ QJ ..:t CIIoCffl1"jnuU1~V1fl1n~"jU~~L~fl'U'~V 1~11~V1fl1n~"j ~UllfiVllflflY1ti~ 3
L~u-:l Lfl~u-:l'~"'1WW1.fl1V'UU1U

3.2.2 Lfl~u-:l1iu~'~~unl1LOU11U111l~vll~ l~uri
d v IV •

QJ QJ.Ct, q.Ct,.c:t. tf QJ QJ ..:t .cfCIIuUU~~nuU1~~~ffllq~fi~1-:1fl1"jL"jVU1~11~V1flln~"j ~UllfiVllflflYlti~ 3
L~O-:l Lfl~O-:l'~"'1W~1.fllV'UU1U ~~U1U 55;0 ;-:l1irili~Ufl111lVlfl~lV

" "ofh~\n'l-:1 .20 - .80 ijrllO~Ul ~~olU Ufli-:lLL~.20 ~ulti LH:t~ijrllfl111l
",..•

L~V-:l .913
~ .,

4. nl~lflU"j1U~11l'llOlla. "
4.1 ~~nl1nOuiufl~1l~10Ul-:1i-:lnO-:lfl~1l ~~U1Ufl~lla~ 12•••..• ..•fllU fllU~~ 50 Ul~ '~V~~fll"jnOU~lllU~Unl"j~~aO~ flS

fla'll~~~0-:1nOU~11lLL~Unl1nOU'~V LUUfll "j
•

.....4.1.2 nallfl1UflllnOU~11lLL~ufll"jnuU~11lfl1l0fl"j'llO~
• 411 ~ cu

nU1UU~~Ln~llnl"jnOU1~Vlflln~{LLa~L~flLUL~V
d

QJcf II QJ QJ.Ct,

4.2 nOU'Ha-:lL1VU (posttest) ~1VLLUU~~nOU1~~anllq~fi
"~1~fll"jl~Vui~no~n~1l

•
4 .3 U~fl~ LLuu~l ~1l11 Lfl11~ If'Hlrl1~1 ~ ni1~ L~O ~~nOUnllll~il U.. .,.,50 nl~1lfl~1~,"'II01la. "

~'QJ tJIq fill Q..I lC:II!u1~vl~1Lfl"jl~,"'II01la~~U
q,f • I d

5 .1 Lti~VU L~VUfl~U UU~l~~l flLLUU~~nOU1"'~~an"'llq~TI~1-:1
" ..4ClI lQ Q d QJ.c:I QJ QJ 4:1 q4 «:II tlcvnl1L1VU1~11~Vlflln~1'110~UflL"jVU~UllfiVllflflYlti~ 3 ~l~"jUfll"jnOU

'~VLUUfll"jUnJty'H1L~~Ufl~U1fUiufll"jffOU~11lri1iofl"j'llO-:lnnlUU~-:lLn~1l••••
fll"jnOU1~Vlflln~{LL~~L~fl'U'aU '~v~~nouril~ (t-test)

• d

5.2 Lti~VU L~VUfl~LLUUl11~~lflLLUU~~ne.JU,r~~~;llq~TI~1-:1
" ..CII c:..Ct, d cv <IC:lI QJ QJ 4 q.cj .c:Ic::I CVnl"jL"jVU1~11~Vlflln~"j'llO-:lUnL"jVU~UllfiVllflflYlti~ 3 ~1l"j~~Ufl111l -

ffl1l1"jU~l-:1fll"jL~VUn~~1~iufll"jnOU'~VLUUfll"jUnJty'Hl'~~Ufl~U1fUiU••
• 4 QJ 1.Ct, .Ct, d CIInl"jnuU~11lfl1l0fl"j'llO-:lnU1UUn-:lLff11lfll1nuU1~Vlflln~"jU~~L~fl'U'aV••••

'~V~~nuUrll~ (t-test)
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, ~
cf.dl qV QJ CV A5.3 LU~"UL~"Uft~UUU~'~'lnUUU~~~~U1~~a~~q~fi~1~

v ••
Q ~ Q d CV q QJ QJ 4:! ClI.f:lI dq QJnl~L~"U1~11~"lfll~~~~~~UnL~"U~U~fi"~flnY1U~ 3 ~~~~~Uft11~ -

~1~1~~~1~nl~L~"UU1Unal~~'$iunl~~~ul~"LUUnl~LLnJ~~11,~J
cv .4 CV I.<C::I. Q tfft~U1WnUnl~~vU~1~ft~vft~~v~~~lUU~~L~)~nl)~VU1~Ulfll~~)Ua~

'" '"
L~ftlulav L~"~~~vUfll~ (t-test), ~

5.4 LU~[JUL~"Uft~LLUU~'~'lnLLUU~~~~U1"'~~a~"'~q~~~1~
v "d .q Q d CV d cv"" ct dq d4 cvn")L)[JU1~"1~""fll~~)~~~UnL)[JU~U~fi[J~flnY1U~3 ~~)~~Uft11~-

~1~1)~~1~nl)L~[JU~~ ~1~iun1~~vul~[JLUUn1)LLnJ~~11,~Jft~U1W
nUn1)~~U~1~fl~~ft)~~~~~1UU~~L~~~n1)~~U1~"lfl1~~{LLa~L~ftlulav

'" '". '"1~[J~~~eUft1~ (t-test)
6. if)tJ~Htnl)1~"'U. ,

6 .1 un L~[Julil~)"'un1)~vul~[J Luun1 'HLnU"'(}!~11'~[J~ft·1U1W
<I •

~~ai~q~~~"~n")L~"U1~"1~""ff"~~{~~n1"unL~[Ju~1~iun")~~U~1~
'"

fl~vft)~~~~~"UU~~L~~~n")~vU1~""fll~~)LLa~L~ftlulavvV"~~U"ri~;~
'" "' ..Q.Q, d ell~1~~~~~)~~U .05 LLa~ .01

6.2 unL~[JU~~)~;Uft11~~1~1~~~1~n1)L~UU~~~'~iu
" II'" d .., cv d ~ IItL1 "U 14n1)~vU 1~"Luun1)untJ~~11~~uft~u1wnuunL)[Ju~1~)un1)~~u~1~ft~v

<I '"

ft)~V~~~1UU~~L~~~n1)~Vu1~[J1fl1~~{LLa~L~ftluLav~~ai~q~~~1~
'" .

n1) L~[JU1 ~11 ~[J1 fl1~~)dl1iLL~n~h~n"'uv[J'1~~U[J~~ft"'~~1~~o~~)~iu .05
ua~ .01

,
cv d 4:lII4!::I cv q6.3 unL)[Ju~~)~~Uft11~~1~1)~~1~n1~L)[JuU1una1~

, ~
~1\9i)"'un1)~vul~[J LUUn1) LLn1J"'~l-t11'~[Jdft~u1wij~a~"'~ql1~~1~n1) L~[JU1 ~1
1~[J1ff1~~{~~n11unL~[Ju~1\9iiun1)~VU~1~fl~vft)~v~~~lUU~~L~~~

"U "U "U I
.q d q • q CLI cv ct.AClI cvn")~~U1~""fl"~~)ua~L~ftlula[Jv""~~U"~~ft~~"~~~~~)~~U .05 LLa~

.01
, ,

6.4. unL~"u~~)~iUft11~~1~1~~~1~n1~L~[Ju~~liliiu
n1)~~U 1~[JLuun1)LLnJ~~11,~Jft~u1wnuunL~"u~'$iun1)~~U~1~~~~

~ '"cv • .c:.. Add d CV Aft~~~~~~lUU~~L~)~n")~~U1~""ff"~~)LLa~L~ftlula" ~~a~~q~fi~1~
n1) L~[JU1~11 ~"" fl1~~';hhL~n~1~n"'u~dl~~U"~·1ft"'~~1~~~~~)~iu.05
ua~ .01
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.ot:i ~ ~ QJ 1 oC:lI oC:l.Q. d1. L~aLV)~UL~~u~a~~q~fi~1~n1)L)~U1~11~~lfl1~~)~v~
", ..

UnL~UU~U~~U~flnY1tl~ 3 ~1~iun1)~vu1~ULUUn1)UoJ~~11~~J~~U1ru
nUn1)~vU~1~~~v~)~v~~~lUui~L~~~n1)~vui~Ulfl1~~1LLa~L~~1u1~~

••.• cu o. ,.

~~n1)flnY1~U11 UnL~uu~uJfiu~flnY1tl~ 3 ~liiun1)~vu1~ULUUn1)
<f

LLOV....~~11lil~J~~U1UW~~"'....~q~~~1 ~n1) L~UUi~l i~U1 fl1~~1~~n1·1~v~
'II

un L~U1,l~li)....un1)~vU~1·~Tiijv~)~v~"'~lU....ui~ L~~~n1)~vui~U11'f1 ",~1
cu cu • I

LL~~L~~1u1~umh~~uu~~~ ....~~1~~iiil~)~iu .05 LL~~ .01 ;~~v~;v~
III "II •

~~~~i1 U~\OI....~ 11'" ~""~iltiluL~)1~1'1L1,lU~Un1)~VU~ Luun1 )LLOtl....~~l -. ", ",
1lil~U~~U11,l~~1iu1~~Unl)~~LUUnl)~vUU1,l ~~U~vUnl)~~LUUnl)

OJ

~vUvV1~L~U)~UU 1~uijnl)vfttl)lurivu~~nliln))~ijn1)~~~v~ U~~
vfttl)lu~)tI LL;1l,rLLuuNni~~LuUln) LLntl....~~11~~u~olU1 ru nl)l ~~~, ",

uuu~ni~nLUUnl)UoJ~~11~~J~~u1ruillil~~1uL~unL~UU~;nY~n1)
II "tI I •

ft~ft~U1W1/1n;ju ,,~ilLilv~lilln1'lLLuu~ni~n LUUn1),LLov"'~~11lil~rt~~u1ru
4l:lItV .c: ~ 4"'.Q. ,d" ••. d q~~nY~~LtluUuu~n~~nl)~~~~U1W~~v~~nl)vlu1lil~U ~~11~
i L~)1~-H1lil~U<fLLa~LL~~~i~nl)~~U1WL~V~1~~~vU

lilln~~nl)flnYl~1~11unL~uu~liiunl)~v1,l1~ULUUnl)UO
<f

J~~11lil~U~~U1uW~~;~q~~~1~nl)L~U1,li~li~U1I'fl~~1~~n11unL~UU
• OJ

nl~)Unl)~vU~1~Tiijv~)~v~~~lU1,li~L~~~nl)~vui~U1I'fl~~)LL~~
II cu 'U' d

L~~1u1~uil ~v~~;v~nu~luiiu~v~ ~1in~ ~u~luin~ (2524: 2-4)•
~~U1'1~11 ~~1 ~1 )~L unl) ft~~olU1WL ~U~""1~~Ul U~~~"'~lilln~""1LLtI)5 il1,l,
LiLLO ~11~"'1~1)~lUnl)~~u1ruilu~il;~;ufi n1)~~11~lillnn)1~

tV 4::t. • .c::.. A. d QJ Q. A ol::lt.Clo d .e:.~I'fU~~~81~11~Ull'fl~~) LL~~~I'fU~~~v1~1~ftn'" lilln~n~11~lLLft~~
1-H'L}YU1'l~111J~11Jl)~1 unl )LLoJ~~11~mf~~1,l1W~v~Un L~UU~1 u1-H'

<f '"QJ Q d.Q..Q. d 4Ha~1Jq~fi~1~n1)L)UU1~11~U1I'fl~~)~~~U. ~
.:3 oC:lI d Q.I Q .eI oC:l.Q. d2. L1JvLtI)UUL~UUH~"'1Jq~fi~1~n1)L)UU1~11~Ulfl1"'~)~v~

OJ ~ ~ Q.I ~ oC:lId ~oC:lI tV q d 9J' cvUnL)UU~U1JfiU~l'fnYlt1~3 ~1J)~~U~111Jftl1Jl)~nl~nl)L)UUft~~1~)u
'II

n1 )~vu1~u Luunl )LLOtl"'~~11lil~U<fflolU1wn....un1 )"'vU~l1J~~v ~)~v~"'~lUU
OJ 'II '"

i~L~~1Jnl)~vui~Ull'fl"'~)LL~~L~~1u1~~ H~nl)ffnYl~U11 unL~UU~U
Q.I t:t .r::jd ,dq QJ q .d il'ClI1JfiU1Jl'fnYlt1n3 n1J)~~Ufl111J"'11Jl)~~1~nl)L)UU"'~nl~)Unl)"'vu1~u

'II

Luunl) LLOtl....~~11lilnu<f~olU1wn"'unl)ftvU~l1J~~v~)~V~ ft~lu"'ui~Lft~1Jn1)
<f" OJ

€HJU1 'l1Ul fl'1 t1'\9l{ua ~ L'l1ft1 u1a u~f.la i~t]~;~l ~nl) L~tI1.11'Ill1 ~~11'1'1~~)o'11i
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LL\9lfl~1~fi"uv£h~iJuU~Olfl""'qJ111~~~~~'j~\9I""U .05 LUI~ .01 ;~hiL~Ul1J\9l1:U
I 2.f ••

~:U:U~~J1 Ul1\9l•...~ 11"'1'1 U""'flL .jU Ul1iJ'j~ \9I•...U fl11 :U~1:U1 'j\l111~ fl1'jL .jU U~ ~ lil~'j""Ufl1'j
~ ~

~v ul \9IUL UUfl1 'jLLrl'JqJ'l.f1l1ll1U fl"1U1 fU iJ~ a ~""':uql1~111'Jfl1 'jL .jU U1 'il1111U 1 -.
fl1~\9l'j~~'Jfl1'1Ufl L .ju Ul1hi')"""'Ufl1'HHJU\9l111ri~v fl)""v~ ~tl1U""U~~ L~~lIfl1 ':i~v U

" iJ'21 cu CU. I

1l1Ulfl1~\9l{LLa~Ll1fllulav i~Uvl1liJ~lL~\9lLUv~:Ul1l1flfl~:UUflL~UUl1iJ••
Tl1111~1:U1 'j\l111~ fl1 'jL~ U U~'J 1l~ ij"fl'tl~LLa~ fl1111~1111 'j\I'l.U1 'illflW\9lfll~ \9l'j~~ .

• t.I III c;;: iI ~A 4Q, d~'JvULLa1 \9l'J1l~LlYul\9l1l1flfl~LLUULfl'j\9lL11aU1'il1flfU\9lfll~\9l'j1 203 LLa~
tV tU iI • iI. I,,«l.I .r:t dQ "ClI. Clef I ClI 4 4 •1 204 'l.U'ilU11~U:Uflfl'tllUl12 "v~UflL'jUUfla:UU:UfllL11au 2.85 ~~\lv11

'" . '".UflL ~ U Ufl a':uuiJ"fl'tl~ LLa~ fl11:U~ 1111 'j\1'1.Ufll 'jL~ U UflW\9lfll~ \9l';~v £hU=l1 \91•...~ UU. '" ~
Ufl L~ U U'l.Ufla'11u~~ U:u"1'l1l~ 1 ~'j""Ufll'j~ v U\9l111Tiijvfl'j"v ~ ~ \11UU~ 'JL~~ 11fll'j. ~ ~
~v U111U 1 fll ~\9l';LLa~ L l1Tllula V n U•...~ &1'1111'jtlLLrl'1J"'qJ~ll1ll1U~fl"1u1 fU1l1U 1 fl1 ~ ~'j~
1 \9I"'11iu\9lfl~1 ~ fl•...Ufl"'Ufl1'j1 ~'j""'Ufl1'j~v U 1\9IUL U Ufl1 'jU n1J"'qJ~li 1ll1U~fl"1U1 fU

~ ClI ClI cv ~ cI Clt. A d3. L:UvL1J'jUULl1UU~a~:uql1~111~n1'jL'jUU1'il1111Ulfl1~\9l'j"v~
'" ,." ct ".., 4 c1,q1 ClIlC:iI .., c:IUflL'jUU'ilU:U~U:Uflfl'tl11J11 3 1111'j~\9IUTl1111~1111'j\l111'Jfl1'jL'juu1J1Ufla1'J

.c: II" II t.lflI d Q.I 14l1'\9l'jUfl1'j~vui\9lULUUfl1'jUfl1JqJlY1i1ll1Ufl"1U1fUflUfl1'j~ijU\9l1:Ufl11vfl'j"v'J~ ~
~\l1~""U~~L~~:Ufl1'j~vU1l1U1fl1~\9l'jLLa~Ll1Tliuiav ~afl1'jRfl'tl1WU11. ,
UflL~uuniJ'j~iufl11:U~1111'j\l111'Jfl1'jL~UU1J1Ufla1'Jn'~iufl1'j~vui\9lU

" II"" d ClI": oll:lI Clt. Q d ILUUfl1'jUfl1JqJU1i1ll1UTl"1U1w:u~a&1':uql1~111~fl1'jL'jUU1'il1111U1fl1~\9l'j~'Jfl11 ~
UflL~uu~1~iufl1'j&1'vU\9l1:uTiijvTl'j"v~&1'\l1JU~~L~~11fl1'j~vU111U1fl1~\9l{

'II 'II

Un~Ll1fliuinvuU1'JijUU~"1;qJ111~~U~~'j~iu .05 ua~ .01 ;~~v\9lTl;B~
.11 "tI .

&1':U11~iluni~11 i~UL~ULW'j1~11fla11UflL~uuniJTl1111&1'1:Ul)"\l111~fl1'j
•q QCV I cuL)"UU1J1Ufla1~:Ul1fl'tl~Un~fl1111~1:U1)"\I'l.Ufll)"Tl"1U1fUuu'l.U'j~\9IU1J1Ufla1~

'!II ~

LUvUflL~uu'1.ufla:uul~iufll'j&1'vui\9lULUUfll)"url'JqJ~li1ll1UTl"1U1fU ~~11"1'1.~•
Ufl L .jU U 1 \9Iiil1"'fl'tl~ 'l.Ufl1 'j~\9Ifll'jLLrl'1J•...qJ~l·h l1U~flOlU1 fUv U 1 ~ &1'1i"1L&1':Uv ijTl11:U

!II ,

&1'l:Ul'j\1'1.Ufll 'jLLfi1J"'qJ~li 1ll1U~fl"1U1 fUl \9I~~U Un ~ ~fl1'1 fl~:un L~ U U\9l1:Uriu v Tl'j
'I I cu cu

ClI, A A d ClI 4 if QJ"v~8\11UU~~L&1''j11fl1'j&1'vU111U1fl1~\9l'jLLn~Ll1Tliuiau ~~&1'v\9lTlnv~flU
UU1~\9l'tlv~ :U"'~fl'jl1v~&1'''~ (2522: 5-11) ~fln'111'lfll)"1~~mJu'1.ufll'j

•
U n1J"'qJ~l\9lnv \91L 1 n 11l ~ 11°1'l.~{1l"'fliJL~\9l~a fl1 'j1111 'jW~l ~ '1 ~1:U1 'j\IU n1J•...qJ~l~ .. '1 !II ~ '1 !II\9l1~ '1 \9I1lU~"1L'j1lL\9I. ~

4 .c:I q Q..#' A q A A d4. L:UvL1J'jUULl1UU~a~:uql1~111~fll'jL)"UU1'il1111U1fl1~\9l'j'tlu~
a:.. oC:lI ~ tV 4 d~ ~.c::I CV CI I ~ 2J' QJUflL'jUU'ilU:U~U11flfl'tl11J11 3 11:U'j~\9IUfl11:U&1'1:Ul'j\l111~fll'jL)"UU\9l"1l1l\91)"u

fl1 'j~ v U i \9IUL UUfl1 )"LLn1J•...qJ~l i 1ll1U~flolU1 fUfl""'Ufll'j~ v U\9l1:uriUv Tl'j'tIv~ ~\l1U""U
'II ~

~~L~~:Ufl1'j~vU1l1Ulfl1~\9l';LLa~Ll1fllUlaV ~nfl1'jflfl'tl1WU11 UflL~UU
21 f I I
IV cu es qq .c:fq Q,J c:I l.c::t 21QJ~UlIliUllffflY1Un3 n1l1~~U~Jll1~11111~nl~fll1t)Uu~~n1~)Ufll)~~U
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g, g,cv d Q", .~ OJ« ClIo1~ULUUnl~UnU~~11~~u~~u1rununl~ffuU~1~~~u~~~v~ff~lUUff~Lff~~
dOl Ol

ClIo d ~~ CV.c::.. 4.Clt, q dnl~ffuU1~Ulfflff~~Ua~L~~lulau~~aff~q~~~1~nl~L~UU1~11~Ulfflff~~
1.1iu~n~h~n"'UUU'l~iiuUff·l~"'~~l~ffi)~~~~~I"U.05 ua~ .01 ~~1.1iLuu1.u

• iI r I

\9Il~ff~~~~Puii~"'''111"";h un Liuuiiih~\9l"'1JTn11l~11l1'Hl~1"Ifl1)1iuul9i.,iili~"'u
d

" II" d ~ CU.c:t. 4l:lII Inl~ffuul~ULuunl~unU~~11~~u~~U1~~aff~q~~~1~nl~L~UUff~n11
Ol
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X 31 .066 25.05 21. 75 X 27.20 19.74 19. 187I '2
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