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Abstract

The purpose of this research was to develop the computer assisted instruction program

on Statistics for Mathayom Suksa three students and comparing the differances between the

traditional teaching method and that with the help of computer assisted instruction and evaluate

the learning achievement, retention and find out the attitude towards mathematics learning

through the computer assisted instruction program .

The population consisted of 12 mathayomsuksa three classes of Suratpittaya school,

Muang-District, Surat Thani Province, who took Mathematics (M 012) in 1995, comprises one

classroom of sutdents highly competent in mathematics, three classrooms of students of

moderate competence, and eight classrooms of those with a lower capacity in mathematics.

Representative samplings from highly-competent students were selected drawing lots, which

were divided into two groups of 25. The same methods were applied to the other two groups

of the different capacities aforementioned. All students of the three levels of competence the

hight, the moderate and the lower were then selected drawing lots to group them into

experimental and control groups. The experimental group was instructed through computer

assisted instruction program while the controlled one was instructed by means of normal



after the experimental period for both groups. The experimental group was also to do the

attitude questions. Two weeks later , the same test was used for both groups to see the

retention of the knowledge.

This research was experimental research and the Posttest-cmIy Design with

Nonequivalent Group .The collected data were analized by meanJ of Two-way ANOV A.

The fmdings of the research were as follows:

The achievement of mathematical learning between the control group and the

experimental group is signiftcally difference at the level 0.05 .The interactions between the

methods of teaching and the capacity level of the students effects the learning achievement

when comparing with the two methods of teachings. The retention when comparing CAI and

conventional intruction was significally difference at the level of 0.05 .The interactions

between the methods of teaching and the capacity level of the sbldenta effects the retention.

The group taught using computer assisted instruction, revealed that students were absolutely in

,.' favor of this method of teaching. Students mentioned that the method was interesting, exciting,

arousing and challenging in addition to creating their confidence in learning. What is more the

lessons applying computer assisted instruction, provided a sequence of learning which in turn

helped to easily and systematically learn and understand with a large degree of independence.

..

.

Key Words Mathematic teaching, Computer-assisted instruction, Statistics, Mathayomsuksa
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2. IJn-nU"UI':111'~11ft8 uLLa:1:~1Jfl11Urr111i1\)" 8~ Uf)LjtJUrr ~ft a~8ft a-n 1It)YlIY11~
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LjtlU Lj8~ff\)~ Ylj:~1JUtJ{11flty 0.05
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2.1 Uf)qllUf)1'tlUYlllj:~1Jfl1111ft111"\)~' Uf)L1fJUYlLjtJU ~tJ 'IlJYlL1fJUtl811,"1L~8j

,~.. _I 4" w.t ...w
'Y1tJff 8 ULLa :YlL1fJU~1f)mj ft 8 U~ll1IJf)~ 11ft a ff 1It)YlIY11~ f)i1 L 10U1L~f)~~ f)U, ,.." ~.. .._I w.. ~ .. 1 ,-"-. ..

2.2 Uf)qllUf)LjfJUYl1I1:~1Jfl111Jft1111j\)1J'Uf)a'~ Uf)LjtJUYlLjtJU ~fJ 'IlJYlijfJU

-..I ~.. _I Y" ..'..
fl 8 11 ,"1i~8j~tJft8 ULLa :YlijfJU\11f)m1ff8 U~'lIIJf)~ 11ft ~-n 1It)YlI111~ m'L1tJULL~f)~1~ f)U, .w.. ~.. w w.. ~ ~ 1 ,-"-. 2.3 Uf)qllUf)L1fJUYllI':~1Jfl1111ff11111\)q~ Uf)L1fJUYllJfJU ~fJ ~YlL1fJUfl811'n1i~81

I ~.. _I -..w" ...w
'Y1t1ff8 UiL a:YI L jfJU \11 f) mjft 8 U~ll1lJ f)~ 11ft a ff lit) YlIY11~ m1 L jtJ U1L~ f)~1~ f)U

1 .w.. ~.. ..I W ~ ~ 1 1-"_. ..
2.4 Uf)qllUf)L'itlUYllIj:~1Jfl1111ff1111j\)LL~f)~1~f)U YlnfJU f'tJ 'IlJ1IijfJU

_'" ",Y.( ...w'
fl 8 11 ,"1L~8j~tJff8 U 11ft a-n 1It)YlIY11~ mj 1 'ifJUll~f)~l~f)U

,, .w" ~.. w .W ~.. _I -..
2.5 U f)q 11 U f)L'fJUYl1l1:~1Jfl1111ffl1111\)LL~f)~1~ f)U Yli1fJU\11f)m'iff8 U~ll1IJf)~ 11ft ~

w.( ..I..
ff 11 11 YlIY11~ m, 1 1fJULL"f)~1~ f) U

..'" ~'" 1 1-"_. '" ~'" '" _I ~'"
3. Uf)L1tJUYlLjtJU ~tJ 'IlJYlLjtJUfl611'n1L~8j~1t1ff8ULL~::1'itJU\11f)m'iff8U~1111Jf)~ 11, ..l' .w ~ w W."l w

fl111Jfl~YlU um1L1fJU ,Ll~f)~l~f)U Yl1::~1JUV{11flty 0.05

_I~.Y w.. I -W w.. I I ,4. IJll-{1l1 Vt UI~ :1111~11ff t1 Uli~ :'i:~1Jfl1111ff1111'i\)" 6~ Uf)l'ifJUff ~ft t1~8T11111tl ~11 U U

..l',4 4- ~ w.. "" ..
mjL'ifJU, l'i8~11\)~ Yl1:~1JUV{11flty 0.05
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~.. _I ~.. , ..l' .W
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3. ~ii\J1'Y11~ \Jm~"ftI\J1m'ff6\J'YI1I1f1 :t1'Y1~fll" ~fJm'S W6fl611"11f16~"1tJt16\J

ifI ~ ~1fJii,j~ i 1J1f11~:~ 6 ~fl1
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5. l1J\Jii'U'Ut)fJ1~~1\J'U'YIi~fJ\Jtl 611 "11f1t)'~fJt16 \J ~~~fft) \Jt11111~t)". \J1' \J~1tJflU't)~

'Yt1 1~ff1111'it) ""1J'YIi"iV\Jfl t)2J~11"t){~1tJfft)\Ji~1I1I1n~\J ,f~ 1\J~1\Jt'1W111"Lia:;U12J1W 1\J1",
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1.4 m, '1Jflf)lJ'nl1f16'fY10t'ff)U Um"l'iOUm'it'ftJUftW~nlt'f~'i

.~ ., , ,. A ~ 1_1 ~

2. fll1~tJ"I'nUft8~ml"M'I"lBG't)U I~O~I"'1tJ"no" u, IIfI' ~II \J tJIG"'" ~.
2.1 l1Ulfl~iuJ1U 'Um1Ffa~U'r111~Ufl 6lJ-nlL~6f,not'ff)u

1 ~ ~ .I.
2.2 fl' ~t'fll~" f)~U'r11'OUfl t) lJ "11~6'i~10t'fe U

-
2.3 ,j U~f) U m1t'frl~U'r11;OUfl tJ lJ-nl1f1t)f-i110t'ft) U

2.4 m11af)n 111111n'lJfl f)lJ-nl1f1f)fL it6 1~Um"110Um1tYf)U

2.5 1fl'i~t'f!1~"f)~ 11J'ilLn'ilJ "r1ofin\1 2.0

S. fll1 \I,:: In"fll1 'ftJ" I;n U ft8~W'1I~~~ D'8"
_I !j ~ '" ~ I I

3.1 lJ':;u'r11f11'n" 6~U'r11'iOUfl f) lJ 'n1Lf1f)'Y10fff) U
_I --Y.t ~ ~ ~ ¥ ~ I ~

3.2 m'u'i::llJ UF.ja~ lJt)'r11,"1~ m'fL'iOU fll1lJfl~'r1U lUm'il'iVU ,11~::L~~tl~f1f) m11'iOU
...v --~ ~ v ."

4. ~lU'1WY11f1fJ~8~f)tJft8~"11f181"'1DG'8U ~

.w.l w .~ .II
4.1 ~lUl~OlnOlnUm'iFfa~UYll1VUfl6lJ'nl1~6'i"lVtYtJU

4.2 ~lU1iiol~OlnUm11mouli1ou1iff6 U 1 ~V ,offl 6 lJ ";119161,nVt'f6U nu1it'f6u1Jn~

.c- .l
M'i61ItY6Ull1J1J6U 'l

4.3 ~lU1001~VlnUm11mouli1oUflf)lJ';11~6f-i110ff6U'U11111UU~1~ 'l nu
.w.l w ~y'. I ..l~ I W -!

4.4 ~lUl~OlnOlnUFf a m., l"IJfl 6 lJ ,"11f16'i~Offe UYllIf16fl11111 ::unl1 VU



9

v. ~ , " -4!1._- ~ .
L nl,~nl'l,ft14nl' a814 1M 1'f"8JJwaft81v a-w

1.1 ftl1)1~)nU"~ ft8)1llllflei'l'-. U'8"

jj~,rfl1111" 1I1U" tJ~fl tJ 11 ';11fttJ1y,Uft6U '~~,jft '11';

- ' _f 4 ...w .l" -..

~';}~ tJl1U:1ty\1J (2527: 41) 't1fl1111"1I1U~tJ~fltJlI"11fttJ1"-1Uff8U M~\J fltJlI"11ft6'

."., A, 4 .. 1-"-!II A . 1 '"
'W'1VfftJU "1I1Vt)-3 m1ul1fl~tJ-3fltJlI"11fttJ1Ul '»11JU&fl1tJ~~Ufl1 um11'Juum1ff8U

1 _1 .,,8" '" ., J; ~ .~ .:..
lJ1110111 ~ 1 "1Um'Jl1VUm1fftJ UlI nU11,IU8 "111fl1~::rrtJ U 11911111Ul1~::fftJU1U tJ"11""..

2 d... ., , ~ 1 _1 w '" '" f '2 "

'PI1U91UltJ~ fl1nu'J'J'IUtJ"11"alUU 'J ~U lJ11&n111 lICt:urn1uurrll111Ul'JUU 'PI1UftUltJ~

'rln11Wl ff1U1UUTt ( 2530: 206-207 ) 1,rfl1111"1J1U~8~fltJlI';11ftf)1~rrtJu .;,~d

" "' ...".' -.. ,~ ~
fltJlIYt1191tJ1~UfftJU "1J1Ut)~ m'JulfltJlI"119tfJ1111 '» ~um'Jl'J8um'JffBU m111U111U m1

.J ~., ..., ., "'. ' 2~' ", 1 A"
Jll11UUHn"M "'JBm'J1M~a Urn'JVUllfta::flU~:: "U~BtJ"Ul 1J fl1fltJlIYt11918'Jl1fta::&fl1B~

... 1 -f "' ...w .l" UU 1J111'J'JW (2531: 121) 't1fl1111"1J16"tJ~fltJlIt11191tJ1"W'1UrrtJUM~U flf)1J"1&ftfJ'~tJ

A 1_1 4 "~' 2.,.l -..t W -W ..d ,1'
fftJU fltJ lJ'Jl1n'lIfltJ1J"11fttJ1'11 ~ul1UtJ"11~ lla::~1P1U11m1fftJUlI11JUl1rnnU,

-"'., ~ ~ '" , 1" !II 1 _I ~ .,,8 w
fl tJ 11 Yt1191tJ 1 ~:'W'1V ulU1111VU'n 1911611 ,tJ61~I1JU1::UUlIl1ffUtJ U1lJl1UU'n&"lIl::ff1J ~l"'U

., '" ."
Urn16U1191a::flU

-
~U}jJl ~UUTt (2532: 6) 1'tffl1111"1J1U fltJ1J';1191tJ1,n6rrtJu1uan~W::l~U1nU';'~U

" 4 ...".' 4 .. 1 -"- ~ A .. 1 '"
fltJlI"1191tJ1'W'16fftJU 't11J16U~ m1ulfltJ1Jt11191B1111 ,»11JUlt11tJ~1ItJ \Jm'116U m1'rrtJu

1 ~..:"' _.~., w .t 1 _I 1 _1 4..

P1V'n1U tJ 't111"-1 11U1JH n't1P111a::m'l1MfftJU;)::Q n"~ Ul~U U1lJ~ tJ~ lJ111n1 1Ifl tJ 11 "1191tJ1

.4"",. .~'" '" '" 4 ..
1 Cb"~1J n1'Uml courseware ~1 1'6U~:I'UUU1111UU~nfl811"1191B" ~6fl tJ 11 t11191f)1~::ffl111'U

-.4 -

1ff\J tJl 1'1 tJ 't111~ Cb"~ f)l~~::~rJU'rl~ 1 U1,j~1't1 ti~iYtJ 11a ::n'l~fl ffl1111UU111fllUl11 -rUfll91tJU~ln

~116U 91'1~fll91tJU11a :11ffM~~ a m1116u 1 u1lJ" tJ~1IT 8 2d atTtJ unau 1 'tf 11n~116\J"

m'li'v ff~1U1lt'i1 (2534: 173-179) "tffl1111"1I1V"tJ~flf)1I';1191tJ;~1tJff8U11 "fltJlIoW1-

...A _I , '" "
191tJ1'W'1VfftJU fltJ m1lJ'::flnfttlBlI'n1191tJ'1Il~V um11'6um'JfftJU

ff111~ 11'1 (Stolurow 1971: 390-400) 'I.nal1t1~fltJ1I"'1191tJ1'IhtJfftJU'-nU The

Encyclopedia of Education 11 fltJ1I';1191tJ1~16fftJUlrtU11'nl~"tJ~m1fftJU11V1Jflfla 1P1f.!tJlfl6

A .."~".I "~"'..Y w .." '" .l
fl111Jffl111'U" tJ~~fl1 tJ~fl tJ 11 Yf1191tJ"n~PI't11lJ1 :ffum,w'n 1Ifl1111u 1I'nU1nu lIm1'llff~~l U 8 't11

..t ., ~. ., 2 '" 1 _1 ~ '" ,1' .'" 1,,~. .4 ~
91111,,1~U'n911~nu ~16U'nl1'6U lJ'11n'1I11191'611 -~861~I"lIl::ffll lIm1 'm"911~ '1 Cb"~I1JU

m'fftJu'161JflflatJvl~11"'~;~ .

4 ...~. 2.~" 1 -f
~lnfl1111" 1I1V" tJ~fl tJ 11 t11191tJ'~6ff tJ U 'n nCtl111111Q1 ~1~6' tJ 't1fl1111 't1 1IW" tJ ~

-
4... w'"

fl tJlI'n11~tJ"W'1f.!fftJ U P1~ U
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fl811 -n1&9tt)'~rmt) U &tJ u 88 nl1tY t) U~ '1-111& dt) "1 &&1J1JN fl..r~ &&a:;&&lJlJfI~fft)lJ

~()~&9t;V1l ,-nu1U'&&m1lflt)1I-n1&f1t)1801~&rJU':;UlJ 111 1..ruo&~tJu '~&;tJUr~1tJ9tU&t)~

~ -.. , .I.A w w ~ I
~1 O&fl' t}~fl t} 11 Yt 11"t} 'I U1lJl&UUfI&" 1I1:;ff 11 OlJU m1 tJU&&9t a:;fl U

m,1.ftf11ufl1111"1IltJ,.t}~m'ff8u~1.fntnfl~t}~flt)1J-n1&9t8flun1)J1"'tJ~"a1tJtot 1 1u

~lU1()tJ;f~()tJ,. t} 1.ffl111 "lJ"&;tJUfl t} 1I-n1&9tt}1,ntJffBU"

1.2 A'ft1foa=ftl1"'ft821ft1lfleiha814

11~~,ju \i m~m'f \i Om'fflO)J1 &&U~a n)Jw::" 8~ fl 8 11 ';119tt}1~18fft} U t} t} mrlu

U':;1fIfI~1~ 'l ci~tY11J1'OfflU&rJUU':;1fI" ,~r;.~,i

1.2.1 ftl1"~l14 (Tutoring) lftU 1U'I&&0'j1l~ff-r1~ 1uao)Jw::ufI&;tJu 111,&10'i1l

&atJU"UlJm'tYt}u,.t}~fl1 no11flt}~:;~u,,111 fl18iultJ -i~u':;nt}1J~1tJflq)JQ nQ&OW"
~ --.A w.A w ~ ,~ .II d ~A ~ 1 ~

Tl18~1J1tJ&&a:;&&U1fl~fI~:;fft}U "a~~10flUn&'tJU ~nn~1&&u1 ~:;1ITl1011J &"t} '1J ,urn,

91'1~fft}1Jfl1111&,r1 '~"8~um;tJu ~m'&1ft~~Nat1t}uOa1J ~a t}~~um'1ft;1I1&'~ ft1111'0 '"
~w ~ J! w,.1 ~ -~" ..A w ~ l'.II ~ w w ~

U 01'tJUut) U fl 11U lJ1J"1 ~tJU&Pl1J H'i t),.1111JJl1'itJU JI U 01"StJ'U t11a1 'U t) fl~lflUtJ~ff1111'j'01JU JI fl

m'Im::'ri1"t}~\im;tJu11'til '~&\1tJ~"I 1111:;t}Ol~'7 1":::t) 1..rtl1~fft}'U~,rt}1J11 1'Um7&ff11Jtl111Jf

1"n1J\i01;tJ'UU1~fl'U ,~

1.2.2 ftl1Nft&&a::tJntM (Drill and Practice) LrI'U 1U"S11fl"S1J~ff-r1~1'UaO}jU1:;~U
~~ w 4 _I l' ~, w l' ~.,

1 U Yt1::11lJ1JFI flH PlH 'It} t} 1~~:;lJ'J::flt}1J~1tJm'Ifl1JJl1'U1Jfl1'ItJU t}tJ1~ff U'l "~::"11l~1fJL11J1JFI OH~

1_"., ~ .1 4 ~ :t 1-t!., ~ ~ 1 .t q.1 .r 4 .I
M'Ufl1'ifJU ,.1 L.., t}L1JUm'ifl'I::'"JU M'U01'ItJU1Jfl111Jff'U ~1I1f)"'U 1Jfl1'IfJUlJ'I::U1Y1'U ~~lJ'I::f)fllJ

1.1fJti1011Jfl1"fl1J~~:: 1 ..rUf)1;fJ'U"lm'fNruL~::11Q,j~ 81~"t}~ 1~"afli~1f1fJ1 1":::8"1 1..r

..~ ..t '" 2 w ..t ~.,:. I _I "' , t
'UflL'ftJUt}fJ1flJl11Ln::~'UL~'U01Jm'f'11LL1J1JFlf)"~'U'U &Y'U 11f1'01lJm"1f1n8U "1 H'f8T11'3~

1"~fl1J'i11J i~ fl1~U m'j'L1,j~,j U ()1J11111 H~8ffn~1U1L1J'U 1 ..r~'UL"'UI.1tJm'J ~LatJ~11'f:; f)81J

1.2.3 nl1"""OAm (Problem Solving) LrI'U 111'f'1n'I1I~ft-r1~~U&";8Nflm'ftl~m'f

~~i1'U 1~ 1~tJUm7~1"U~1f)U1,,1" 11-!.1U01"itJU,"~1'j'U11 '1J~111&0U1" um'i 1..rtl ::lL'U U H;8

.: w.. ..I " ."1 .A, d ~ " ."1.A.,.-'! d ~
w1 H 'U 0f)U10W~&1"11::,. 8 lJt}J "lJ1~ltJO~::1Jtl ::11 'U 'U U t)tJ 11&1 ::lJt).j "1Y1tJ10Cb'1J")Jfl U f)~::1IfI :;11 'U 'U

1I1fl~111 d1r;.1J ~11r1'Ut)Ol~~~~ \i01"itJ'U~::ftt}~1,11 1~ 1111 :~t\111Jff1111'I0 1 U m'I11"11ty H 19t11J

fl1111ff1111'It)"8~~U .

1.2.4 nl1Q'1~Q'Ul14nl1o1~laM (Simulation) 1rJ'U 11J'I110'I1I~ff-r1~~'U1":::8~111t}~

1H9Jm'fW~1~ 'l 1~t}9t'f1~fffl1Jtl11111r1'U '11'~" fl~fl1111tl~ "~8m7f)7::'ti1~1~ 'l l~v'1i~l1r1'U

2 ~ ~ , ~ ~. 1-"-' ~d~.A
~::~fl~YlPl11 fl~~'I ~ Cb'~~::tl~V1fl&UtJ11111 1utJtl1 'D"'i11tJ1J10&111 :1J1~ 0'fW01lfl11111tYfJ~q ~



"" ., ~., '"
JJHll')')Ul"1tJ'aL'U')')tJII11JJ1111'.
.01

tT1UnU1TWif11t1UL11ff
11

m'i '~U1Um'iW~1 a 8~ "1' ,run1;rJUtTU '~1 if 8"lJJ1n~~4u 11a:;ln~m'J1;tJuf~i1

.1 ~ -..~ --.1. ".1 ..
u'i:tT'YIlnlYt 1 Yt'J1:U 811JU 8 n11n11J1J" U~" 8~u'J:ft1Jm'Jw,,'J ~

1.2.5 nl'JID141fW (Gaming) lu'J"n'Juu'J:1n'YInU1J1i1U111J1J"lf1'~"8~"1J1J~la8~

..~ ~ ~ ,t. ~ -- ,-~ 1 --\ ~ ~ ~ I ~ ...
ftU1Um,W 11JUft~'YI~:n':~uun1'tJU }1ffU ~1J'YI1'tJU L~"q~ 1'n'J1::lIm'J11"~"14 lIf~ff1U1'U

~ .~ .n ,-~ ~ -~ .~ ..
'YI~:lau 1" L~tJun1'JtJU1YtrJ~flU1~V111'JtJ"a1tJflU urn, }1fl:11UU IIm'll,"~U: 11"ln1l'YI1atJo

1~ --.)! --,.: ~.. ..
111 "D' 1 U m'J1'JVU m'ifftJ U';ItJ~ 11'1~1!~ 11111V 1 U tJ 111L1a :O'i:1J1Um'i'YI111 JJ1:ffU n1J11 a °11~'1

~ -- 1 -~ 1.2.6 UIID'1411141 (Dialogue) 11JUm'11atJU111J1Jnl1ff8U U}18~1'JVU na11fl8

YtV1V1U 1,r 1rtum'i"3~t1tJ'i:1111~fl1~tTtJ U11a:u n1;tJU 1 MV~ll~lll'r1U~~: "'latJ~n1rtUf11ii n~'.
1JU~tJt11~ 11tf1i1 m'fttJuI.1tJm~f1~Ut1J 111U1U a n~w:' um~ 1.fL11.J1JfttJ1JU11l .
n1r1u m'i11t'iuty 111tJV1~ 11 d~ u m;tJu tJl~ 1"'~t)1J1.1vm' 1~ttl"tJ1Ja~' lJ1 U111J1JtTtJ1JU ll1UU

1.2.7 nl'Jrifi (Demonstration) 1fluan~W:fltfltJnlJm~ffli~"tJ~ft1 11f1m'i

.- 1 '2 , ,_t':' ~ ..~ q A 'tYll~ ~V "JI"fttJ1IYt11~tJ'JU1tTU ~ml 1~'J1:fltJ1IYt11~tJ1 }1'r1~ntTUn'Jl,"fl 1Im'J1flatJU 111

~ --~ _I 2..t 1-~.. --~:. ~ .." 1'rItY1V~111 ~atJ~~U1I1-uV~1J'i'iV1tJu':ntJ1J~1V '11 }1Um'itJU111U"U~8U'YI~P)1~U11a:L"1 ~

-- ,~~.t
1J'rI1'VU ~~V~"U

1.2.8 nl'JII~D't)U (Testing) 1flum'tY!l~ 1lJ111n'1I1\1Yt1:'.ffdl11;1J'rI~tYtJlJ

.4 w w '" w q q ,-~ -.." !'I "
1 Yt t)1~N n tY1I t) 'rI1" t)~ U n1 1'tJU ~n t)~~UlI m'i~~1~ }1ft :11 U U m'i11ft'i1:11" tJ tYt)1J11JU~1V"tJ

m'itY!l~t1 a~,r t)tYt)1J 11a:m'i~~ "r~tYtJ1Jq1l1tltJn,r t)fft)1J1t)~'~

, 1.2.9 nl'J'fiU1JJ (Inquiry) 1flu 1lJ~11n'i1l~'~um,tfu11l1YtJ1fl~~~~ ft1111tl~

04' ~ ~ _I 1 '2 ~ q A ~ 4.)! 2 """.
'i11JtJtJ~11'JtJ"11tYl1"rI11JUu1': V~U C}f~ff11l1'1U1Lff~~ ~"U'rI 1JJtJUn1'JVU';ItJ~m'J~1tJ11~lV '1.
1 ~Vn?\11111V1~" 111tJ 1u'i 't1tY 111 tJf11VtJ" tJ~ll11 n'~,r t) 1d n ii u '1 H tJ 11 ";1L~tJ1,r1VfttJ U ~~:11tY~~

" ~.. q" w q
"tJ 1J ~~l1JfI un1 'Jvu~tJ~ m'J'YI U'rl

-, ""... ~ 1.1 ~ .If
1.2.10 IIUU1lJ-rmnl'Jft'N 1 1"~lOn14 (Combination) I1JU u'110'1J'rIffl1~~ln .-w ...)! ~ w W.I ..1 ~ ~ ..

1Im'itYt) U 11 ~ltJ111J1J'11J nu tb"~~:~ t)~tY t)~H'~ t)~ n1J1f1qu'J:ff ~ft U m'i11VU nl'ifft) U 1I'rI~.
an~W:~lrtum~ "'1 ~t)m~tYt)u 1n1J m~ '~Ul1J ,..f,r t)1d ~ 'J11JJi~lJ~:fflJm~Wm~11t'iUty111

1.3 \11: To..11..MMJJoWllfle4-flOD'814

.-w ~ ~ l' ~ w _I 1 ,
~1 nm'J1~Vnn~111Ufl-Jl1ntJ1nlJu1':; tJ~~" tJ~fl tJ 1J Yt11~t)'1~VfftJ U Yt1J11

-.., --.1 1 ...w q .'f . '2 w J'
fltJlI~11~t)~~1VtYtJU1Ju1':; VYU~tJun1,vU11n:ft,~tYtJU na11 ~?\~U
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th::: 1B'1,1"e11'm10\l

1) Ii ~lff;lI 1'1fUru;tJU1;tnl"111L6 n9tt\1'n

J, ,_t' -4 -1', .4' ..
lJ 2) '11 JfUnL1tJULn~ft1111"UL"U lIL1J6HU10 L'n'1::lIm'L1ffM~Na 8Una1J "U"

3) UnL;OU 'u'ff1111'Jt)'nan~t11"81J '~ri6U ;~Lrlum"j~ti1JUnL;OU ,.,rL;OU1~j ~ 1

I ~ I ..~ ,.1
n6U"~::N1U1J"110UUU 1J

q ~ ..
, _t' q , ~ I

4) UnL'5'OUff11111t)"1J"1U1J"L'5'OU"LftOL'JOU UJf8~L1tJU ".lHlI

, ~. d. .1 4

S) unL'JOU~::l'JOU Pl~m1L1a::L11m1m1i'f8U9t1111Jn"

..q .1 -1'" ,.n.. 1 ..4
6) unL'JOUi'f1111'Jt)1J'J::111UNaft1111.mHU1~8~"U ~ 1~O8" \J1I~

7) Nn '..run;oufl~8v'1~iiLH~N a L'n11::~8~ft60LL""OJH16~"a8~L1a1

8) "1 "lfLfi~ft1111LLu'\Jd1 '\J14f1~L;OU

9) i'f!1~\1ffOft1111i'1JF1~"'61J,..rLfi~ 'ui.1um;ou

~ ~.. ..q ~ ,
10) L1J\J m'Jt'f6 U "O~\J nL'JtJ\JL 1JU~UtJna1~

-~.I"" . ,.1
11) \JnL'JOU~::L'JtJ\J 4 '1J"a::"U"6\J~ln~ltJ uHl01n

J, i -t' 4~" I -~ q ~ ~ , , _t'" 12) '11 11\JnL'JOUlIL~~tl~"~~D1~"L'JO\J LLa::L1JUm1i'f11~LL1~'J~ ~ l1n1JUnL,V\J

.1 ..i, I'
1J1::: lo'Wufteft1'JG'e\l

1) tl1~1111'5't)~'5'1~ffD1Jtl1111ff11111t)~ t)~unL;OU '~LrI\J1'lV1Jtltl a

-
2) tl1~1111't)tl11Jt}lIWL;O\J '~LrlU8V1~ft 1'n1'1::unL;Ouiitl1111ffU '~l1a::iitl1111

~~ i q .l
~~ 1~ Um1'L'O\J1I1n~U

3) ~tJ1L,j~L1J1t\11'::~t)~tl1

4) ~tJ "lftl1U'5' ::LliuN t1LLt1 ::1~N a m1 L;tJ\J~ 8~U nL1tJU '~ff::~1nLLa ::1'1~L11

~_I -..1 --.l
5) m111D \J~ t)~tl11Ju1::t'f":ln1'nL1a::U'5'::i'f":lN a1l1n~ U

1.4: n11 'i"e~,"llftM m Q'8U 'Un11nOUn11 n\l"W9tftlUft'

-i ."- 4 ' i " ,."-
m1 'D"tlt)lIYt1L~t)1 Um'5'L10\Jm'fft)\JtlW~fl111~'\JU lILLU1"1~m1 'D" 5 LL\J1"1~

1.10flU tit) '~um'i'ft) UC!f8111i'f;1I m'i'ft) U'101Jtltl a tlW~fY1i'f~1U \J"U1m1 m'Jfln}j1

4 "2 4 ..~ -.. , ~~I ~ .

tlW~fY1i'f91'J~10tl 8 11 \11L" 8 'J L1a ::m," n }j1tl t) 11 on 11,. 8 1 UJ1\J::"L1J\li'f1U H \J ~~ 8 ~1~

4 ..

t1W~fY1i'f~1

.
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1.4:.1 nl1e"tieUa-;)J

ft161~~::1~VU ltJ1llt11114UlIl "'16~Mj64BM11tJ'illt1'IlIdll~~1tJlIl 1" 'u

m,'" t1i t1~::i~flu1~fflff~11~V61~~::lrlU ltJ'llmll~'fi um,'" n,; t111::l dBM1Yl1~,""flW~
-

-~ 41 --1.1 4., ,~ I ~ 4' .!'I
la"flW~ l"'lflW~ lla::~' t1WlI~ lJ'lln1l1Y1~:: ul1l1 "D lUm't'feU~611lt'f'lIU lIfl1'~::llJU

--
1 tJ'llt1'lI ~ ~1 t1~6~1 ,"V~ll~m'1.JB t1 ,..rUt1l;VU YI'l1.J11t11~B1.JUUQ t1M~BN~1'ri1UU 11~fl1'~::

---!'I 1_1 4 4 I .." ~ ..f .1'" 4 .c ,-"y
llJU lJ-Sllt1111Y1nl1l1'iOW~O~" BfoI~," a 1~" 6~1'119tB1.J ,"l611"~"11U::llU1Y11~ M'i B '"" Blnu B

..., 4 ~.. 4 I ,-"., 4 A h "-"1 , .JI' -I'
llU::lllBUt1l'VU9tB1.JfoI~ 1,"B"~::"1V ,"Ut1l'VUfl~ll'l &~YlVlJOJM1 ~6Vl~\1t1"B~

1.4.2 n"Q'8u'-m~ftfta

t1l'i "'fl611 ,"1l~61' U m,t'f 6 uflu1~fflff~1lrJU'lV1Jfl fl 11 d , 1i' I.ii 1 ~~U 1~~::

-..'_I ' ~ 44 ."I ." 4
U1fl B 11 ,"11~B1111n6 UllYi Ufl1ll9tlJ1::m'I ~ 1 ,"'J1::fl1llJU1Jt1fl t1Y1U1.JYl1.J1Yl nlflOJ Um'l'iVU m'J

4 ' .~ , , .JI ,."- A .., 01 .( 01 4 I A ..
t'f6UYI UB1~~::Mln~ ~U1Yl~11YlU ~ m'J "DflBU,"11~B'J Ut1t111W::UUt1~::1'IVm1 flBU,"11~B'I

,r1Vm'Il;VU m'Jt'fB u ~~llrJU~::"'B~ i1 m111~11folU m'I 1~ Mfol nUfoIfflUt1Ut11.J ltJ'lln1Um'l;VU
-

m'Jff6U"B~ l'~l;VU'~ fl161~~::'~um1lff11Jm'Il;vum'Jn6U'UW1;VUtJt1~ lMfl1B1~

01 4 1_1 ."I d _I 01" 401 4 " '1' 4 ,_"01" ,~
~~l~'iVU lJ'1101U ~ 111~1lJ1U,"1::M1"B"Ut1l'iVU U ~U1l'VU ,"Ut111VU ~"01l1l1a::

~ ~I A ..01 1_1 ~ ,~ .(
'rt10~t111U1UU'ilV!Jflflt1~10flBU,"1l~61 at1~W::"B~ lJ1llt1'iUfI~:: "D lUm'lt'fBU1lfJ!Jflflt1U

~ 1_1 44.1 01:' 1 ., .:~., .(
fl1'I~::llJU lJ'lLt1'lUflU ~l~1.J"U~B U U m1 ul1t'fU Bl U B'11Y1'~f}u~a B~~U"LL U::1LU1Y11~ m'I

tJ'i::qt1'" ~1.1V ii 01lW::'rt1 U B~L~V1t1ud B1~~::Ul , tJ'~um1ti ~Lt'f1U m'l;vu" B~ U t1L;VU

nfiuOJOJllrlfll.lVn'l. i~dfl1fl1'~:: 'I.fl BV';Jlla B~l~ 1t1K;~1.1v

~ ,~
lAoS ftW~ftlgft1UUYlUln"

i1~'1,jUi11tJ'LLt1,udl Mi'1.Jfl BU ~1l~ B{~'.nU m'la Ult1U B~Ult1U1V 1 U" t)~
-J -

4., -..4 ' ., I -..JI ~1'l'" ~ ~~ ~
~a1~ UYI~lt1U"l~flW~flln~'iLLa::YI U ~1~flW~fl1t'ffl'i tl1fl1~:: 1~~\1t1LaBt1lt1UY\1J1UBMl

4 01 ~OI ~ .., A..f -~ ..
n1-S::lt1tJ1t11.Jm'flt1Y1 t111 ::"l~flW~flln~'i l"U m'iftP11'11U1W m~flP1Mll11l;JfoI aMl B~"i'it1fl1n~'i

4~" I ., ., 4 01 01 4 .1' 01 4 d '~ 1 1.1'
YllJ'::~1.Jfl11'JJtJ1t1~ltJ"B~Lt1UBfJ U'i::P11.JYllM'JJ1::ff'JJt11.JUt11'tJUllu1 Ut11'tJUt1\1:: ~'JJ Bmt'f ~

", t1i t1~ ::Y\l~flu1~fY1n~{fl11.J~ t11.Jm'ila ULt13Jfl B'JJ ~1l~B{ ~ a t)P1\1ULiJU m'iltJ~VU1.J'i'itJ1mfl

4 ~.4
m'il'itJum'it'ft) Ut)t1't'11~ 11U~

~ -c ~ ,~ _'!I '
1.4.4 ftl1 'G't)U'n'lm1ft nlllflWflftla'fl1 tl1O flt))J-n'11flt)1

lLU1tiP1~,j1nu '~'LLt1::lrJU' tJ'~t11LU111d~ntit)m'int) U 1MunL;VU'"

flB'JJ\11L~t){ lrJUlfl46~~t) 'Um'illt'iUOJM1 (problem solving) lP1tJ"l~ l'I~L;UU61~~::liJP1

~ ~ ~ "1' ~ ..~ A 04 .t 1 1 4 A 01 I ~
'd B U1~m1nn1l1flW~fl1n~'~1Vfl B 3J ,"1l~B1 LlJU1"11t1 B n" U U 1 ~11VU 1""P1~na l1fl 11\1:: 11
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.._I ~ ., :, ~
1ftq1J1:ft ~fl 1,.6 1'Cf"SU11a :"V1tm1111flM11JVt)~YI l~flW~"l'Cf~"SYi 1J m"Sft t) U t)tJ UWn VU ~111

tlflfllp)Vfl1;'~"11~'n611DJ"1"alv ~ 111J1J~i1afl)JW:tfl'nlVfl1UJ'Cfl111"S01l1 "rum;VU1tfl"Sl:,f,

,,;t)lfl"S~m'1~1n1Jm"S1;;vultJ"Sufl'1Ini~

..,
1.-4:.5 ftell,"l"'M"'1114::i1.\1"n""m"M'II1M~1G"'1

..'" 1 _1 ~.. "!II I ~

m'IYI ~:Nft1lN1'fl Um'I1~tlU 1J"S UfI"S 1Ifl811 "11~ t)"S 1~111JU 1'f1U" u~~ t) ~
-

~ -.. 1 i '~ !CI ~ 04 t!it ~ .. " ""
'ilt11~flW~ffl1'f~'I M 1I11J~1'f8U11JU,)'r11at)flUU 1'Ilvl11JU~::"8~~~ "1Im'It18Ufll)Jl

-
~, "' 1 -1 ""'.1' "'.. ~.,

fl811,"lL~8'i11a::m'i1~tlU lJ'i1LfI'i1l LU~1~t11J~1"U'IfI '1 ~8~m'i1'tlU LUfllflm'"fI)J1UU~

cft~t)1~~:;'.fLlalL;tlui~"1I~m::1I1W 4-5 i111J~ 1~tl1~"1::nl)Jl11Jafl (BASIC) ",81a lf1

(LOGO) cft~I.t)~~l n~~ 81J1~~1 dt) " lf1 1)J l11J-dfl "roi n)JW::1.a8 m"S '.f~l"L~ 'n1::t)m~ua:;~:

~ '" .J~ ~ 1 .1 -.. , ...J " "8~um"S11~lLHUYI~ m'I1~tlU 1J'IUfl111fl811'n11~f)'I uan)JW:YlNt111Nt11U1~1f1Un1JHanq~'

~ ~., '" ~ " ..~ ., ~ ~~..r
flW~fflt1~' \J:;~,)V L}1Um'tlULfI~fll111L~1 L\Jfll11Jfl~'11Jt1f)~ Ht1f1m1Y11~flW~fflt1~"S L"~~U

'" 1 _1 A J'T"-'1 ~ ..'" I A , -"- '"
m'l~tlU 1J1UfI"S1I1'n6UJI L\JYltl1Jty"lflW~fflt1~' 1I'~St-tH1I1VL"8 'Dfl1::1J1Um'1~tlU

1 _1 !it .4 ~ . ,-~.. ",.. -~.. i .JId

u'i UfI'i 11 11JUn f)f\ \J::~1t1 }1 U m'itlu,,~ Ulfl1111fl~'11Jtl8P)Yll~flW~ffl1'f~"S 11a:;N t1,. a f)tI "fl

04 ., '" ""l l' ~ 1 _1 ~...J ~ I' _I' .JI-. ..flf) um'itlU1IYfUJ1UYll~"lUm'i1~tlU lJ'"f1'1Iflf)1I'nl1~8Y1f)1\J~:;"fI)Jl~f) lJ "LU'i::~1J"1~ ..'

! G ftl1N M1JYU1UUft8JJma"oiv'::.1 'G8U t ~GRtau-nJYU1uuttJ1.tn1JJU1J1Ja~ft1 ~

1JYl1;tlU 1tJ111f1'i1l111J1J1-AU~'i~ (Linear Program) Tif) 1JYl1;tlU ltJ"S11fl'i1l~;'~ "',!flflU'~
-

61U,r f)fll111L~V1nU~11J dl;'1J1~tllnU11n ::f)f)1Jrfl\'111J1" 1i f) U nu ~ti~1Jf\l"itlUW~U

~ ~.. .JI , '" ..'" ..1.. '" ~ -~ .. i _I

fl8t1flU1Uf)'i (Skinner)(Vl~ U I'::~ 2537: 11-12) 1JYlI'j'tlU\JUm1t1UYI~t)1JN~"t)~fla1J lJ
-~ -

61UGlJl 'U fl1f)1JL~1I 11t) UYI\J:;61U fl'it)1JO~ 'tJ ;,~U u,f t)L1~nf11~1:;"11~ U flL;tlULLf1a:;fl U

~ ~,.JM ~ ~ I ..

flf)11alf1 'D lUm1nfl)Jl1JYl11t1U~1~flU~111fl1111nl1Jl'i0

~ 1 _1 .2' iJ ~.J .l "'" ,1Jfl1'tlU lJ'"fl'1I"1J1J1UUf)'~1 U1Jf\1'itlUfl1nUt)lUt)"1f1a::Uf)tl1J"i~a~ U

I .4.. .I" .J ...J i _I" -I'

fl1f)1J (frame) ~f)lUe~flU"111nl~1J \J1t)fl1f)1JYI"U~ fl1f)1JYlt1f)~ lJ~U\'I~fl'f)1Jf(~"lt1

.. 1 ~ ...l . i _I ~ .J~ "'-

~111dl~1J ~Vlltl~dl~1J1Uf)"1~lfl~1t1 lJ"lV1fl n~Yl1'iVU\J1t)"U1oot)tI"1t)n1t)1J111fl '1

iJ .: " .. i _I .~ _dt I I 04 d .4

\J:;L U'"UJ1Uul"'1Jn1f)1J0~ '1 1J fl1')'U1J~1.mntJUf)f)flruU"U1tJVf)tJ"'if)fl'j't)1Jfl1~f)

~.J - , ~ ~ , .~ .l .of , -"
"amatl~m1 N~Ytal~ Um'l'itJu~t)~um'itlu UU~t1:;fl181J~:;1J1Ut)"1 n10111 }1~t)1J

"" .. i _I ~ .2' .,I" -.J".l .-"

11a :;111 ~ atl U fl't)1JO~ u 1JYl11t1Ull1J1J1nU~"S ~1"1J1:: u 1 H11J'Cf6 U14J1Y11 U U1 Ut) "11'f11::"1 61 U U

fll111f fll111~1 fl11111,r1'~



15

2.1 II \4l~~\411\4 1 \4ftl1H a.. \J" 1;0 \4 fte)J';llfi ei..10 a'e\4

m'Su-rl~ 1tJ'S11M1J1J11I;VUft 61J ';l1f\6'~V1T6 U ,.x6 lffV11 U')ft,)l1JtiM~1f)11t) ~ a m'S

'" 1 ..1! w :'.4 w w ~ ~ ~
1"61J V~'S:H,)1~1T~1'11n1Jm'Sf\tJ1J1TutJ~ UUtltJ tJlfYVHanm'111~~f\,)11Vl 11t)~Q S-R Bond

.. " '.JI 1 ~ w w.(
theory ,.tJ~ltJ'U ~n (tll~ u 1'I:'tftJ 2537: 9-10) M~U

, ~ d'4 "' 1 'A1!w
2.1.1 ft~11mHa (Law or EtTect) 11JUnQ11n111')u~m'1"61J V~'I:H,)1~u~111n1Jm'I

f\61JffU6~ ff6~.a~n~:1961J 1v~nu'" tflffl1Jl'IU1T-rl~ffftl"tJU~~"6 ,~ 1-X110~1jrJU "'110

m, 1..rftlf\tJ1J~Q n$,tJ~fi U -n 1Jfl1;rJUtl 6 1J ~,)1~tJ{Y1VfftJ Uffl1Jl'iU1ffU 6a ~1ofl 1 "H alvltJ111J1J

.~ tI 1 ~ tI , w 1 ~ ~
1"U 61~1ffUtJ11JU"6tl111J MVlffUtJ11 a:,. 6tl111J q,'~61~1Jl~lnflff111~~1~n\4 U~61~v')nu

."~ .._I .9.9" w Q 1 , ~ ~
n'Sl'nn m'i9Ju 11Jftl"U 1uV~ H'S6Nff1JNfflUnU ft1"ltla6U H1 n:'n'i1J ff~1Ha1U11JUtl111J

d ..~ 1_1 d.!'l ~ w w ~ .:' "'~. 1!
ffl1JUU11U6n 1HU6 ~1n1J111'iVUL11J1J u'S11n'I1J1111JU1'nV~~1HU~'atJ1111UU 11JtJ1Jff~1J11ffU6

1..r n1J~1;tJu ~1;tJudtJ 1J1n~tl111J w~" tJ '~~~:ftn~1"1tJtl,)11Jl~1J 1, 1 U1J111;tJUtl81J ~11f\tJ1-

.~ ~ 1 '.1' 1 ~ ~, ~ ~ A .'f~
'tf1tJfftJ U~::1J m'SlffU 61J111'StJU MtJ1'1J"ULffU61U6 H1'lva ::16tJ~ ~')tJrJl~ 111J1JfI n~M 11J tJ!'J1'tJU

~61Jft1U111 ~::~ m'1 ~ atJt11~61J "of6 1Jft1"1J1'tftJ1dtJ~1;rJU~61JQrnla:i1ft1 1..r ~1 a~ '~1d 6~1;tJU

~f)'lJJ1~

, ~I'" A tI~ -~ J' ~
2.1.2 ftQllmnl1...ft~ (Law or Exercise) L1Jf)~llVULnMm'jL'jtJU~~:~m'i

196 11 1v~ nU'S:~11~a ~1-rln1Jm'I~ tJ'lJffU tJ~ F!l;tJu~:ii m,'f1 nMM1J111jVU tJdl~fi61 dtJ~ H a~~ln

d tI~ ,JI~.l ~.JI .-f ~.4 ,~ w .4 _I~ ~~:, . ,_t'
11~1'SVU M1'StJULUf)Hl'Ilva:16rJM11I1') 1T~,,111JUfltJm'i Mfln11n~:H'ItJ1JfJ1J~'Dl 'l LYt6 11

.-.fd 1 .J1~ JI 1 -1 1 ~ 1" .d , ~ 1nMm'IUlfl')11J ~ 11 M1'iVU11I1') 1J 'If lMfl t16~L1tla') 'I')ML'I,) "1M1MU,.tJ~1J111'VUtl61J",)i~8'i-

" .
.~ ~ ,-"-~ 4 1 .4 ~ ~.I' ~ .J ~ _i ~

",)VfftJutJnl1n~W:;HU~ fltJ ffl1Jl'If) 'lfl1JUfftJ UiU6Hl,)"'11fttJ~m'iffnn'I:;JI1n~n'I'i1J"D1'l nu

Ht11V'l flf~ LdtJ~~lnL'ilffl1Jl'IUff-r1~ 1tJ'iiin'i1JNn'r1n~: ';~lrJU 1tJ'Ii1n'i1J~1,*L~"'1:"1MtJ'I:1T~fl

1tJ'iiin'i1lN n'r1 n~:11 ~:;tJ'j:;ntJ'lJ 1tJl.')vm'i111J11')ufl')11J1 'lJt} n"1MtJ'S:1T ~fl1111 :inW~m'i

_I -w ~d tI~ .J d A t w ~
u'J :11JUN a ff11Jl1U'lJtJ nN 11 m'IfftJ'lJfI Ufl11~L'SVU JI1Lff'i~ tl tJ 11 ",)1~ f) 'I~~ 1 H 11 1:; {11 H'I1JfftJ Ufl n

'r1n~: ~

'" .' 1! d .1 ~
2.1.8 nQLLmftl1)J,"'f))J (Law of Readiness) 111tJ'l~mvn1tJ1J11~:;m:JI1H'6

u1TM~nt)~n'i'i1l 1M 'l f)6n1l1 tf1i11f)mff1"n'3':;fllVf)1Iiitl111J'"~Ytf) ,~ iifitfl'lii11f)mtT1.x

m::fl1vtJ 1J1n~tl,)11J 1li" f)'~ H1f)tf1;1~ mtJv~ 'li'noff)1J~~:n':;fll 1L-K')ii~Hd~~M,j~ft'lJ 1..r

n':fl1Vf) 1JLn~tl111J 1li.,. tJ ,~ , "lW nu 1J111;VUtl 6 1J ~1L~61Y,)Vfff) Uff11J11Ulf\;V1Jtl111J n!tJ1J,.JI A ~'.!' w ..JI 1 . 1 ~d.~~ , .1! 1 JI 1':
M lUf)~~1nU1T~ll1~~n1111L1I11 unQUH~Nl1 un'WfI!'JL'VU 1InltJu U~1Utl1111 ."UJ1U

L'1ffl1Jl'iUfffl~ 1tJ'Sun'iu 1..r~f)1Ilffj1l1~"1:;1~f)~JU 'l H1f)lrJU'ilrJ1Jtltl~ ~:lHU "'11 m'i1'*

'lJ111;rJUtl f) u ~11f\f)1,f,)VtT f) U ,f')Vlff1U 1..r ln~tl11U Ytf f) 11 1 ~ Ll0~L;VU '~lrJU f)~l~ft
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2.2 tft1~G'1~~tml;D,,~h~8ioi1rJG'8"

a n)Jw: 1 tl1' ~ft!1~1.J1Il;VUtl t) lJ-ft11ftt)";1fJftt) u ft1lJUO ~1 ~ U~~ln~ a rnnw,1

.~"""' !'I _I ~ "',;
ft1~'l1ln1tlt1J'l11JU 8 u':l~U~~~

':...l '!'I' I --I
11) tUt)~11""1I':ftt)U':tt1.J~t)8rn1JU~U1Vft1~ 'l1'Vf111 n'81.J (frame) ~V

tl11lJ ~ d~ , ~ftlJ'1J'iW l1ililPTt)~ut) n:if~i~lla :8t)tl11lJ '~t)V1~i1,j'i :ii1liIl1'ntI ~q~~1tJ

2) l1i1ia :mt)1.J ~:~t)~t11 ~ U~' ,f11m'ftU t)~ftt)1.J'1n411VU 'Ul,j'~ltJ~ d~

t)1't1JUfl101lJ ~;t) m, 1..r 1911Jfl1~;t) t)U1~ '~t)U1~ ~ d~ nt)u~:ilit) , tJJ~n,.t)1.JU~ ',j

3) 1.J1It1VUtl t) lJ ~11ftt)'~ftt) U'! ntl11.J ~:1,t)~~1 ~ UM1ftt1tJ'::ft~tl1;~

Wtl91f)'j'ilJ 1..r';~1~U ft1lJ1'iOft'i1~fft)1.J1la::tJ"::11iUH a~1n411vu '~t)U1~Qnl.t)~ roi1~ ~ lJ 1Vtl11lJ

.~" , I ~.r", _I ~.,t ~J!
11 ,.lVa ::It)V~'' t)tl11lJ Ul1fta::n't)1.Jtl1'~:1"VU"Uft1lJ1ftt1u':ft ~tlllW~ W tlftm,.lJYI J 11 ~ U~ &-J

I "
a1~~Ul

4) m'illtY~~H afjt)una1.J9it)~11VU ~ a~~ln , ~'rt1111.J1.J'F1 ni~ ~;t)ftt)1.Jtf101lJ

1 -II J."' --A ~ ~. ~~ 'l ~:'fI6~f)'j::JllflUYI 1'"t)11JUm'i1ff"lJl1'i~ ~~11JU'1~1~U"t)~1.JYl11VUtl6lJ'n11ftt)1"'-1Vff6U

5) m,.i~11V~n't)1.J9i1~ 'l ~::11tJ~d1R1.J~ln~lv'tJ~1tJ1n ~lnii~~f1tJ~a~~

'lif ~ln"t)~1nl 'tJ~"t)~ '~li 1~tJVM1ftt1tJ':ft~tl1;~'nq91n"lJ1i'Ju~an tJi1.Jm"1~uftilJ~U

~_IA " , ..
&ut'it)~'ll1ft 11 a::1a~m'i1tY"lJL1' ~

6) 1.Jfl11~Utl t) lJ ~11ftt)";1~ft t) U tl11il m'ifl~ft t)1.J,ji1.J1li1i~ t)dlff lJ t) 1 ~Vt)lffV

H a m'11.fffll.J'4tlfla ~a1V 'l nqlJ 1la::1.Jfll'~Uflt)lJ ';11ftt)";1Vfft)U tl1'1iltl11lJtYllJ1'111ftt)1.J

tY U t) ~tl11lJ 11ft nilil~ '1:: ~ 11~'4fltl a

7) .(I t)tl11lJ 1u1.JYI t1tJUtl t) lJ ~11ftt)1';1~fft) U ~::I.t) ~ti'JUfl1fft) U~ff1l'1J'iw1u

i111t)~ 1 ~~ 1li ~l1rlU"t)~"~lV1 i 1I~lnm'11.J'1'iv1tJ~ ~ t) m'i t) i1.J1V

, ~ ~ ~~'"' ..~ ~
8) l.Jfll'iVUtl6lJ'n11ftt)'1"-1Vfft)U l1JUm'11VUYI &lJ~nn1.Jl1a1 ~:1'1~Ul'11~'it)

..y..l", .~ 1 jI ,
l'1~U'1Jl" \J n1.Jtl11lJff1lJ 1'11" t)~l1fta :'4tlfl a ~'1t)tl11lJW t) ~t1a :fl11lJ'fIt)~m'" t)~t1fta :'4fltl a

2.S f Uti 6U nu D'1~ \111 t1D" ft6aJW'}IfIM.j':xJ 'G'8U

1 J! ~ ~... ~ .l..-
\J m, ffl1~1JYl1 1'VUtl t) lJ "11"f) 1'~Vff 8 \J l1JU n1' :1J1U m'flfflJ'1J'W "11111 m1'

~ ..~ _I"' _I ~ I ~..
,::1J1J (System Approach) flf) lJm'11~11ff\Jm'Ha¥1 "'1~fff)1J11a::u'1Jul~11J\Jf)U1~M lJ

--
"' ~"'..

"\J¥1f)\Jm'Ha¥1~~\J



17

2.8.1 ltft1~~,1em 1r1um1""1;V1J1;V~1dfJ M1,tf fJq'U1:1J1Jt111UftU'fi ul

I ~ w 1 w.l ~ ..~ .., ." w ~ .l
9t fJ1 U o~ f1U M~M1 U ftMl1lJU M U100OV11n :Ut111U ft 1I1J1W U119t a:M U 1000vun :~M1 'IfJ~1 U 0 M1

9t1111rJud1~1J~1f1~lV 'UM1V1f1 ~~~:"1 'tfUf1L;VUft1111101;VU 001~~O1d o~'li ftUftU

.,. ~ ,.. ~ ~ ~ A .l I ~
2.8.2 ftl""~IU~~L1ft=~8 L'nOL1JUm'I T 11 MUM"O1JL"9t,. O~1 U8 M1fJOfJ"~:

111111~?1" 11JJI 1 ;fJU , tf-iM1 ~U11a:tY 0 ?1t1-K 8~ t11J,?1U1:tY ~tl m1 1;fJuf~ 8~ 1191 a: .;{1,r 0

2.8.8 nl",,~1I1=g~ftftl1L;EI"f.~IL"a=111ie 1~O1r1U11U1J11~ 'um11;;VU

U"1;fJUL1a: 'Um'ItY.f1~,r OftO1J 1?1V~1 M U~LrJu~~l1'I:tY ~tlL';~ "t)~f1'I'I1I m'I~l" U~._I ..~ ~ ~ 2 ~ ,_t! ~ _I "~2 ~ I ~
~~lJ'I:;ft~t11~~"t)9tn1'I1IU~:;YJO~1~VU 'tfa:;10fJ~tl11J'1n~~lJ'I:;tY~flJlYJO~m1 1Ifl1111~81UO~

-.4 w w w ~ ~ _I ..I .t,_t! " ~~ I
1La:Lft'I1I~~ f1U11n:nu m1~~L'IVUL'IV~~~lJ'I:tY ~fl1" a1U 'tf 8PJ U1:;1J1J"~11n:;L" U1:tY1I~:;~1V,_'1 ~ ~ ~.. I ..~ .l

'tf m111'J 1~1JJlI'IVUfl811"119tO'I~V11'O U11'1I1J'WfJ~~ U

2.8.4: nl"""MetJlla:I~""'~llg~6-MtJ.~MetJ(rIow line) fl1111-tf1l'fiUI':;M11~, I w" _t! ~ '4 W 2 ~ "'.:
mO1J ULL~tl:M1~O ~:YJ8~~t111Uf101U8~nu n'i81JL11n~:YJO~11JUfl1111 ~'"UJ1U~t)~n'it)1J

o~ , U ~~"lL1N uFT~1J1'V1V~ U~t) U~ t) ~1JJl1;VU~~:111'U t)L1nu m;vu' tf';~1~U LLa:1;;fJU'i1fJ

tl:16fJ~ 'um1,tfm1wn n1"1fl~t)U' "1 ,,;t) m1'tfff11'111J1:nt)1JLdt)M1 'U11~a::n'it)1J

L ~ t) 111 , 1J~~'r\'11JJl11VUflt)U ';11~t){~1vnt) U , /;tY:~1n1Lt1:;~ n"t)~

2.8.5 LDeft T 111 LIM ~61m tJ tJ"nEl~fl6~,"11f1M~ L1'8~ 11J1LLm 11 d1 M i'1Jm1" 1

~ ~.., ~ 1_1 . 1_1 -
1JJlL'IfJUflt)1I"11~t)'I,..')tJ11't)U1IMa1V lJ'lLf1'I1I L,..U IJ111n'IUn111111JtYn (BASIC Compiler)

11J'illn111f111111J1tYfl1a (pASCAL Compiler) 11J'11n'I1I'1tTn (VITAL) 11J'Illn111 'JIfJtTffU

~ 2 -4 1_1 , ~.l 'w "_1 I -4 ~"'"
LlJUYJU m'ILt1t)n IJ111f1'I1I ~uu~ut)PJn1Jt)~flIJ1::f181J"a1fJt)V1~ flt) fl1111n1111'IU~t)~Fj Lon

1U111f1'I1I ,,'tl1Vt111U ~1~ t)~Lt1~t)~fl t) 11 ";11~t11~'.J 11a::t11111tY1111'IU 1 U m'i"l~lU~ t)~

1_1 ~ l' w.l -" w -w .t.. 1.1 , w.. ~ ~ 1_1
IJ'11n111J111't1~fl U t1~ n1J1Ut) "1 ~ 1M'I1J~lU1~fJUla t) n IJ'I1Ln111 JItJ'rIffU 2.0 "tf~L1JU IJ'11n'I1I

~ W ~w ~, .~ of l' ~..,. , .1 ~ ~
JIl M1I1::ft1l n1JFj1~VJI 1I1Ifl1111 ~ JI1~~lUfl1111flt111 "11~t1'j ~ltJftt1m'IU1 IJ11'J1~1JJl1'itJUfl t111

~ '" ",,"w ~ ..~~. ~w
"1~t1'I"'1tJnt1U 11'1111'0 "Df11Jflt111"119tt1'IJlUMU1Vfl1111~11'I'I1I~1 ~at1~~u Fj1~tJn1111'iU

11'.f1~1JJI 1 ;tJU , /;/;1tJ~ ULt1 ~11 a::11' t)~fl-K t1~ n1J1 if t1 "11La :9t1 ~f1111~~11,:n ~tl m'I1;V U f

~ il
2.8.6 1'III~tJ"11E1~ft8~""'"JlftM"":xJG'e~..

1) 111ftUt)1Ut1M1 LiJum11ftUt)1Ut1M1f1111d1~1J~1n~lv'1JM1v1n 1~tJv~

~~1J,:tY ~tl1;~ "t)~f)1111 1r1U M a f) "lUM a f)m1tY!1~ 1111L1 n111111J1JL-tf U9t, ~

2) m1~1"u~m1Wfl 1r1um1u11tYU81ift)M1'U11JL11J1J~1~ 'l ft111~'/;

~lMUM '~U.;{1,rt) 2.3.4
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3) m'tYi'1~t11t)11J liJ\Jm'rri'1~t11t)11J 1\J~ a1tJ,1Jll1.J1.J lY\J m,ull4'lQ1.J"l;tJ\J

m'tYf1~tt1t)11JU1'1J~m'tY11Jfl111Jft~'11.JtJf)~ lrJ\Jrft\J ai~,:1.8~iim,t11~\J~11f11".n\J

mw1~i/1~"a:lr1\Jt11t)11J"U~ 1~

4) m, 1,rNa~8\Jnti1.J"a:m'ltY;1J'1'~ 1\J"Ma:0181.J~:rft8~n1~\J~ '~m'

ltY;1J"' ~11a: m, 1 tfN a~8 \J nti1.J~lnif rn;tJ\J 1 \J,1J1~,1J~d~ f)1~'::1r1\Jt11t)11J ~;8 m, 1 tfl~2J

~ ..I w -d' '" w ~ .1 I w,.1 ..!fj ,1'
n1~81.J 111 ~'1.Jm'lft'2Jl1' ~ nlWl~tJ1n\J'::1I ~ a1tJ11Jl11J1J"~n~1~ n\J 1J 1" 61IJ\J m, n'I::~\J

1 ~ if nljtJ\J~~~l2J1.J'rIl jtJ\J 8V1~ M 61 ~ 6~
w

5) m11jtJ~ d1?\1.Jn'i 61.J m"jtJ~ d1A1.J0181.J 1 \JllMa ::111 6 ~lV6tJ~ 8~1.J'rI,jtJ\J

~ ," W !fjl IWW.(
~::2Jfl112J~81 \J 8~ n\Jl1a ::lIJ\J "\JJ1\J~8 n\Jft~ \J

, w w.,!fj ~ .1 ..~ ~ '" W W
(n) n'i81.Ju1 lIJ\J0181.J'rI1.J8n'1~1J':ft~flm'1'tJ\J4 ~\J1.J'rIl'itJ\JfI'~\J\J lla::

..)/ l": -l.. 1 .,.1": , I
~t)Pt1tJmt)1.Jt1112J, "\JJ1\J'rI~::1"82J tJ~~6 1J &\Jl\J6~1 &~1J

, w wiI ~~ W ., IS' I 1 "'.t W
(~) n1t)1.Jftt)\J 1 \In'it)1.J'rI2J~\J~t)\Jm1w1lft\J81\J6~1 &~2J ~tJ2J~l~1.J

w

17 \J~t) \J~ln~ltJ '1J~ltJ1n lLa ::tYa1.Jn1.Jmt)1.Jtt1t)12J~;8Ll1.J1.JN ni~ ii m'ltY;2Jl1' ~1r1\J'::tJ:: '1

Lrl t);I nljtJ\J~t)1.Jt11t)1'JJ'.fI\} nrftt) ~
w

(fl) n'i t)1.Jftl1J lr1\Jn~ t)1.Jt'(11Jli16~1~tin 1\Jlltfia::1.J'rILjtJ\JVt)V 1.;tt) 1tf

w ~ '" ~ -l ~ W

\Jnl'tJ\J2Jfl112Jfl~'11.JtJt)~'rI\}n~t)~~'~n\J

6) 'rI1.J'rI1\Jlla ::11~ ~ ~ 5~~ln~1~tJ\J1.J'rIl;V\JltY~~"tf;1~::rftt)~ \I12J ln~1'IW1t1112J
w dIS '" w w

\} nrft t)~~t)~ m11ft\J 61 \J 6 ~llla ::t'l112Jl~ 'JJl:t'( 'JJ~ t)~ m'l'itJ~ dl~1.J~ t)~ m t)1.J ~~
w

(n) m'i 11~ ~.fIl\Jt1112J\}nrftt) ~~ t)~1 i1 t) ~1 \)::rft6~ \1~l'iWl~'i 1\)ft t)1.Jt111'JJ
w w

~ l' "' iI w., 1 ,,-l .)/ IS ~ ~ ..
1\1 n~t) ~ Pt1 \J \Jl \J t) \J~1.Jll~ n fltJ~1"tJ1"lty 'rI1~Pt1 \Jl\Jt)~11~t1W~fl1t'(~'i ~tJl \}"1::~'i1~t'(t)1.J

~1\J1\J 2 fi1\J

(~) m~lL~~~1\Jl'r1t'1,jt1m11;1tJu 1)::rft6~n~11W1~altJ~1\J LW t1112Jtfit)1~6~

~ t)~1.J'rIljtJ\J t111'JJL ~ 'JJ1::ff 'JJ~ 6~ m~ llU~ n'i 61.J t'l11'JJl ~ 'JJ1::ff'JJ~ t) ~fll Yt~1~'i::nt)1.J

1.J'rIl;tJU liJ\JrftU

(t1) m'11~~/t1um'1;tJ1.Jl;tJ~fl1~1 ~1;}V\J~'1~t'(61.J/t1tJ~\Jlt)~ ~;8 1tf

w ~ -l", W .1 '" "':' W ~ 1 .Jt -l
\J nl'itJ\J'rI 'JJ'i::~1Jt'l11'JJt'(1'JJ1'it)1J1\J nal~ 'JJ1l'ItJ\J1.J'rIl'ItJ\J u u l1a ~t'(61.Jt)12J u nl1 tJ\J U'II Dfl112J 'rI

ifnljtJ\J 'lil"'l 1~ 1~6Ul '1J1Ji'1.J1Ji~ll~~ i~1i
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0 '" ~., V ~ 'i_I ~..,
2.8. 7 Ul'U'i'\11tJUf\t)~'fC,}I91t)1~'}tJttt)U~ltt11~tuU I u1&&t)1~f\t)~'fC,}&91t)1'11,}tJttt)U m'i

.~ .}.IJ~". d 1}! ~ , ~ ~ ~I 1_1 , ~
1-Jl1J'rI&1U1-J'rI ~Y1\l~'rIltn'i\l dll~'J 1-J~tJ 2.3.6 1J1n'il~tlJ1-J lJ'jtlf1'iUfl't)JJVi'Jl~tJ'i'tf'JfJtYtJ1-JJJ

'" '" '"
~ U ~ fl1-J \9),~ 1-J

4 1-1 d '" ~ ,t~'"
1) 1~ fl 0 lJ'jtl0'j1J~\111J1i'IJU'tl1J'YI1'JU'tlf161J fI1iv;lfl'J'tf1Vff6 U C}I'~<f1fl~ 1Jf1111Ji111J1~, ~ v.,. ,v .: 4 ~ ~ .1

n1J 1-J~1'tlt1'J11Jn11J1'it1~ fl~N~~'r11 m'i ''If-311-J ~~ fl~~Ul 'tlfll11'V1v;lfl3 m'i'i)~ Jl1"
v '" ~ ..,:' .}.\)v.,. \)V v

2) n'il~1JYli'jV1-J~l1Jiir-lUr-l-3~l~1J~1-J~'t)1-J'rI ~~,;)~Ylll'Jli""'J
..v 4 ~. ~

3) ~'J'J'\)n61Jf1111Jv. O~fl'~~ 6-3 i U 6111ii~ ~t1111Jv. O~fl-3~ fl-3 m'i Ul iff 'tl fl1J'VIl'iV1-J

A ...
t161JY11i~'t)'J"lflUff6U

2 .8.8 tt-i'~" 'U 'UN flVij U91 tJ1~ flt)'U'U'i'\&~[J ~f\t))Jft,},~t){';'J[J ttt)~ l'1J1J~ OU~U~ l~U

.}. ., "' 1}"1 ~tI ~ q , ~ .., q 1 ' "q I i I
IflOff1'iYli)\9)I<f1'itJU -J 1111-J01'itJU l'lffll1JfJO1Jm1l'jVU ~tJ t'lf1JYll'jtJUfl't)1)Vill~tJ'j"lfltJnf)1-J Ull<f1

.! ,~tI w.. I q .q ., cot .,.9 W I W.! .1 ~
t't~fl1'.1 1'W fl 11 'UO~'ifJ'Ul 'i~11J 'UN"'~Ult)~06 'Ul'jfJ'U 1J'U'YIOff1'i ~ ~ 1f1t)!'16~ll~"'~'\11t'i t)3 Jl1 o~

q W 4 A 1-tI J _I ~ ~ q
O'i'J"1Jin'J"1J}'l 011~'YI r 11111-JPl l1ll~ ~ JI1i11J1JlJ'i~l1J'UN"'~'UitJ-311 ~~i'ifJU

..~ _I~ "~q "_1 4.,.9 ~ 4 0 '" 1.-'1 ~ _Iq "~_I q
ll1J1JH Ou{)1J~1J tJ~fllJ'i~Ofl1J'YI ~ 1f1t)! f16 t11'1fl1~~m'i 'I1l11J1JHOlJ{)tI~U'j~OrJ1J1J'YI1'ifJU

, _I" I '" .4 1v" cot .,.9 ~ 4 ~
f1 t) 1J'W1l~ij'j'lf1fJfft)'U l11J1JlJ'j~t1J'UN ~~1-JltJ-30ij'Ul'iV'U ff1UYI 'If1J'U'YIOff1'J~ ~ lf1t)! '\1'j't)f1Pl
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~ 1-tI d .-:, ~ ~ ~ .,l~ ~ .1
\11nt}1"'rI 2 l&ff~~ 'tfl11U1111ff6U'r1~ 2 &lUUnuurultJU'r111"i:;t1Utl11lJffllJl1t)lJ1U..

nal~&&11:;911 nN 't1'rfl 1,ftl11lJtl~'r1U 'Um1&jtJUp~tlWftfllU~{&&ftnt11~nU ff1Uiiff6 uyj~ 2

&&uunu11 n&~tJu ~ U1 :;,,)Utl11lJffllJl~t)1! ~ UN a'rf 1 1 ,ftl11lJtl~'r1U 1 U m~&~tJup",tlWftfllffftfl1i

Uftn~l~ flU N a.,)~ nril111fft1~11nqlJ 11 ru~tJu~ 1 ~i'u,j~:; ltJ".u~lnm1ff6 U 1 ~tJ 1w'rI&jtJu

-.., ~,~ ~ .,l~ ~ a I ,;. ~ ..r 1_"
tl6lJ~1&~61"'1tJU6U tl6 nqlJuru"itJUYllJ1:;~Utl11lJfflll11t)lJ1Un't11~ L&'t1:;",l LU6~~lnTll 'tf

tl1111tl~Ylu1um'i&jtJup~ltlW~fllUft{11~nilnqlJ~'~:S1Jm1U6Uftlll,jnit
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-=' -=' ,..~ d I ~.IA" .,.. I ~ .,
\)1f)~11'il~~ 9 LL'tl~ fllW't1 2 lL~'f)~ Ll1L11U111J1J1J'i.'Y1J'VCU1i'i~1111~11i1Yt)U1Lt)~'i~~'Uf1111J

., "" I I ,. ~ ~ A ..~.,.ot. A ..
ff'llJl'i tl~ tl~ 't! nl'ifJ't! ff ~fI 'C1 ~'t)fl111Jfl ~'YI U & U m'i L'ifJU1'J~lflW~f11ff~'i ~1~V~~'YI1 m'i11tl 'il::'t1

~'t) 'Ul1 '1~ 1~ 1uu~i{1JvrU1iij.,.rfJrllf1t1J 1;)-3 Uj 1 f)1J 1U~1'il~~ 10

;. A.. ~I _I ~ ~ ~ A ..
91111~f1 10 fI t)m'J1ttl~l:;'t1fl111Jll1J~1J~1U~ t)-3fl111Jfl-3't1U IUm~1'ifJ~~1~lflW~f11ff~1~

1'f)fJ~~1'iW1Ll~tl::~'f) 11.lU~i{1Jvru1i

Lt11ri'3tl11'JJttU'S'U'S'11.l df SS MS F-1~fft)U (R) 1 1021.525 1021.525 68.111 *

1:;:!/t1Ji111JJ"'lJJ11L)(C) 2 3391.901 1695.951 113.079*

.IA'" ., ..
1J{lfflJWUI (RC) 2 248.778 124389 8.294*

~
R fI C1 1 38533 38533 25.692*

R ~ Cz 1 942.49 942.49 62.841 *

R ~ C) 1 }..88 2.88 0.192

~
C 't1 Rl 2 1651.932 825.966 55.072.

~
C't1 Rz 2 2046.104 1023.052 68.213.

oS

fl1111fl'tllV\lflC1fl\J 242 3629.507 14.998

'Jdll 247 8256.710 33.428

* P < .05

~ .
,\)111~1'i'l~'fI 10 }1'U11

1u f)ri 1JU f)t~V'I~ it'i::~'Uf1111J'i.'Yl1Jl'it)~1 Uf)t~fJU~ i.:t:.i'Um'iff't)1.l1'f)£) ":;;'IJ't1L~VU.
A ..I "' ~ -='12"' .1 A~ ,. ~ ~ A

flU JJ 'Yfl!A'fJ 19S1tJ"iY'fJ U!l'(l :;'Uf)l'J'V\J'V\ ~IJ1Jm'J'ff't)1.l~11JJ1Jn~1Jf111JJf1-3't1 'J L um'J' 1'J't./1J ~ l')j'lflUI~

..,.,. ~"' -" '" AAd", -'
rrlff~1 LL~f1~l-J n't!'t)tJl~ 2J 1.lfJ~ ltlt1J'VIl-3fft)~'t1'i:;'f)1J 0.05

" I '" "" d"" ., _I ., "" -='11"" 1 1" ""
t't! nq lJ 't! 111'ifJ't! 'fIlJ'i ::~'Utl1'llJU'llJ'I'it11Jl1.l Onl-3 1.l O!'ifJ~'VI 1 ~'i 'Um'iU t) 1.l ~fJ ~'U'VI l'i (1U

tl 't) 'JJ 'rf1L~'t) {.,J1V"""t) UL!'t1:;U nL~fJU ~ i.:t:.i 'U m'iff't) U~11JUf)ti1ijf1111Jf1 '3't1 \J 1 \J m'J' L ~vu il')flf1w~

fll",~f Ll~f1\Jil~n1J't)dl-3i1UVrllf1\Y'YI.1-3"""O~~'J'::I;)'U 0.05
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1 'w ~ ~,.JIw 1 ,Y-. ~ I W ~ ~~ W
unq1J UnL1'tJUfI tl1'1Jm1'ut)u "tJ 'DlJflL1'tJUflt) 1JYt1L~t)'i"1tJfft) U unLltJUfI~1~"1J

fl111JUl1J1'it)LL~n~1~ nu iifl111Jfl~ fI U 1 U m'i1 "itJUf1~lflW~fllff~1 L1~n~1~ nu t)Vl~ ii \"JtJrllflt1J

~ W
fll~fft)~fI'i~"1J 0.05

1 U nq 1J \"J nL1tJU ~, /tf1Jm1'ff t) U~l1J1Jn~ U n1"itJU~ ii1' ~P11Jfl111Jrrl1Jl'it)LL~n~1~ nu ij

fl111Jfl~fI U 1 U m1L"itJuf1~flw~fflU~1 LL~n~l~ nu t)Vl~ij UtJrllflt1Jfll~Ut1~~1'~P11J 0.05

1";;t)11UfI~ 1"tfL M U,r"'L~U~~~U11 1irrt)uLL~a~LL1J1J ri ~r-Ia~t)fl111Jfl~flU 1um'i

~ ~... ..W ~ ~~ W w 1 ...' .liaR ' ~
1')tJU 41~lflW~fllff~'i~ t)~Um'iUUfllJ'i~"1Jfl11lJffllJl')t)'i ::"1J fI ~~ tlJll m')flflfft)1Jfl11~afJ

.,~ ' 1 -..1..1 II .1 1 ~ w':
~t)~L1~a~nq1JL1JU')ltJfJ flfJ1IL~n111 (Scheffe s Test) lJ')ln1Jr-Ia U~l'il~fI 11 LLa~ 12 ,,~U

~ -~ ~ " I ~ 1 ~ ~
~11~11 11 LlJ')fJ1J1f1fJ1Jfl111J11~n~1~'i~1111~fl11~aU~ t)~fl~LLUUfl11'JJfl~flU um')1')tJU 41~

4 44 I I W ~ ~~ ., , .,
flW~fllff~'i 1 'it)~ fft)~ ')::1111~ nq 1J U n1')fJU fl1J'i::"1Jfl111Jffl'JJ1'it)11~n~1~ nu

fllfJ 1rnfft) U 1 "fJ '~fl1"ifJUfl t) 'JJ ,"11~fl1.1f1fJff t) U

'i::P11Jfl11lJffl'JJ1')t) ~l Ulunal~ '!~

t111~~tJ 20.30 27.48 27.80

, .~
r-Ia~l~~t)~fll1~afJ

,
~l 20.30 -7.18* 7.50*

1J1U nal~ 27.48 --0.32

t1~ 27.80 --

~ ..4 .., ~ ~II.II" 1 1Y_. ~ ~lf)~l')l~'n 11 1'JJt)Yt~l')Wl~lf)nqlJUn1'ifJU'n A?1')1Jm')ffflU flfJ 'D"lJ'n1)fJUflt)lJYt11~t)')

.lf1fJffflU Yt'U11

., ~ ~~ ., ;. W W ~ ~~ W _I ~ ,
U n1~fJU 'n 'JJ') ~fI'Ufl11'JJ ffl lJ 1') t) ",1 n'Uu n1')fJU'n 'JJ') ~"'Ufl11lJff1lJ1')t)lJ1U na1~11a ~'! ~ 'JJfl1

~ 1 ~.r;::: 4 ..,., I ~ W '" W 44~
1 ~ atJ~ fl~fl ::11 U Ufl111Jfl~fI U U m') 1')fJU 41~lflW ~fl1ff~')LL~n~1~ nu t)fJl~ 'JJ UfJ ~ lflty 'nl~fft)~fI

')::P1'U 0.05

W ~ ~~ W .1 W W ~ ~~ W ~. ~
U n1')fJUfllJ') ::fI'Ufl11lJU1'JJ1')t)lJ1U na 1~ n'Uu n1')fJUfI 'JJ ') ::fI'Ufl 11 'JJU1'JJ1')t) t1 ~ lJfl11 ~ afJ~ t)~

fl ::11UUfl11lJfl~flU 1Um'i1"ifJUp~flW~fllff~' '1i11~n~l~ OU
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~ 4 " .~ , 4 ~
ft"l~" 12 LlJ'JtJ1JLl1tJ1Jfl111lLL91n911~'J::H11~fllL ~ t1~~ f)~fl111lfl~11 \I \I m'J m'I L'J~\I, 1~1

~ ~.- .,., 4 ~~ ., I .,
flW91fflU91'J L'it)~ Ut)91 'i:: H11~ nq 11 \I nL'i~\l1111'i::~1Jfl111lU11l1'it)LL91n911~ n\l

n ltJ 1rnUf) \lLl1J1JUn~

., I

1::~1Jfl111lU11l1'It) ~l Ul\lnt11~ ~~
.~

flll~t1tJ 16.33 21.54 27.32

..~
H t1~l~~f)~fllL~t1~

,
~l 16.33 -5.21* 10.99*

U1\1nt11~ 21.54 --5.78*

"1~ 27.32 --

~ .4 '" I ., 4 ~~ 2" 1 1.J1_. 4 '" ..
~ln~1'I1~" 12 L1If)"~1'IW1~lnnq1l\lnL'ItJ\l11 L'fI'I1Jm1Uf)\I ~~ 'DlJl1L'J~\ltlf)1I~11~t)'I

~1tJUt)\I "1J11

., 4 ~4 ., 1 ., ., 4 ~4 ., .1 q I
\I nl'I~\I'rI1J1 ::~1Jtl111JU11l11t)",1 n1J\I nl1~\I'rI1I 1 ~~1Jtl111JU11l1'It)1J1\1 nt11~11t1::~ ~ 1Jfl1

~ 1 q ~ '" ..,., .q.""", """~
1 ~ t1V~ f)~fl ::lL \I \ltl111Jfl~11 \I \I m111~\1 t 1'1f1tlW~ff1U91111~n911~ n\l f)~1~ 11 \IV ~ 1flt"Y 'rI1~ Ut)~'rI

1::1;)1J 0.05

., q ~q ., .I ., ., 4 ~q ., q I ~
\I nl1V\I'rI1J'i ::~1Jfl111JU11J11t)1J1\1 nt11~ n1J\I nl1V\I'rI1J'I::~1JT1111JU11J1'It)"1 ~ 1Jfl11 U t1V~ t)~

.05

ft 6U ~ 3 N aft" i, m ~ 11.,;' 6)j aL 'i1£11ftU L ~ft flflf1 6 ft" ,;n Ui'llftWftft 1 -aft,1 ~,., U" L; tJ u

.-i,
ft6~'n1'91M'I1t1 -a8\t

~ .." ~., ~I q ~ ~ ..1 1.J1_. q ~..
m'i11fl'il::H~ t) '1J t1 LnV1n1Jl~~fl~~t) m'il'iV\l1~flW~ff1U~'i ~~ 'DlJ'rIl'iV\lfl t) 1J ~ 11~f)1

~1VUt) \I~6~ iinl"iv\Jnq1Jl1~t1 f)~ H 'li~~lniinl"iv\J '~-r1Jm"uf)\J 1~v '~111"iV\JT161J ~1L~6{~1V

". I ., ~
U6\J 91'~Nt1m"11T1"1::HlJ"ln{)~~~111~'rI 13

.
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...I~ ~ I ~ ~I q~
""~" 1 S tll1 ~ aVla~tlW~11a:;'t11UL1JV~11JUlJ1~1J1U~ t)~ll1J1J't1t)1Jt)llJL~~tl~~t) m1L1VU1'M1

tlu1~fll't1~~1~V 'WfiL ;VUtl t) lJ n11~t)~~1V't1t) U~ t)~ if rn;vu nq lJfI~a t)~( ~1La~' U

1~lg1Jtit) ~1 U1U! t)va:;)

dl~1J 11vm1 5 4 3 2 1 X S.D.

q.JI ~ ..,
1 nl'iL"vUtl1Vtlt)U,"111~t)'i~1V't1t)U 80 42 3 4.62 0.54

"'1 ,tffilU't1U '~1Jfll;VUUln4u (64.0) (33.6) (2.4)

2 filUfafl't1~n't1U1Un1J1Jfll;VU 69 56 4.55 0.50

(55.2) (44.8)
wq q",",", "' I

3 1Jfll"VUUul~1J~U~t)Ul~l ~~lV 38 82 5 4.26 0.53

(30.4) (65.6) (4.0)

q q~ '" ,4 1JYll1VUlJ-n1T111La:;m11tla8U "1 58 61 6 4.42 0.59

~
~U~~~llJ (46.4) (48.8) (4.8)

5 filuiiYn11/tt)~ ,ofL1t11lJ1M11m,. 12 29 66 18 3.72 0.83

L~VU~llJ1Jn~ (9.6) (23.2) (52.8) (14.4)

.,(6 1JflL;VULL1J1JU"'l 'tffln)Jl~1V~UL8~ 61 61 3 4.46 0.55

,~ (48.8) (48.8) (2.4)
7 1JYlL~VU"'l '~filuiiYnn'i:;~8~t)!U 50 70 5 4.36 0.56, q .r

um"L"VUlJln~U (40.0) (56.0) (4.0)

8 filU8Vln~:;'~.fm11;VU~1V1JflL'ivu 69 41 11 3 1 4.39 0.81

~ .., , ~ '" ~
tl8lJ,"1L~t)1~1V't1t)U U1Ylt)U'ltl1V (55.2) (32.8) (8.8) (2.4) (0.8)

w

9 filufiYnq~v1f)'u,jU~8um,.'of 1 7 85 32 4.18 0.56

~ ..;
tl8lJ,"11~8" (0.8) (5.6) (68.0) (25.6)

.,(10 1Jfll;VUll1J1JU""1Y11Vtl11lJ1TllJl1t) 21 85 17 2 4.00 0.61

I

~8~YllU (16.8) (68.0) (13.6) (1.6)

11 m'iL;VULL1J1Jif"'l 'tffi1uiiYrn~t)1Tu 30 68 25 2 4.00 0.71

J'
'U~ULt)~lJln~U (24.0) (54.4) (20.0) (1.6)

12 m1L'ivu~1vi1,i"'1'tffilUl,r1'~ 34 70 21 4.10 0.66

q ' .JId..l1JflL1VU ~L'i1~ U (27.2) (56.0) (16.8)
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...
13 fi1UfiYf)itl;tJ~n1Jm'i1tJU"1J1JQ 3 10 75 37 4.17 0.67

(2.4) (8.0) (60.0) (29.6)
..J.. .t ~ I ~

14 1J11i'ItJUii1J1JU1Jtl111J"lruU8tJ1~tJ~ 90 30 5 4.68 0.55

11'lM;1J 1af)11\)~,ju (72.0) (24.0) (4.0)

15 1J1111tJU"11Jffi1Ui1tJ':tT1Jm,W 65 56 4 4.49 0.56

m'Il"itJU11J1f);fU (52.0) (44.8) (3.2)

.!
tl:iiUUiUtltJ'I11J 4.29 0.31

..! ..1 .1 ,..
\)1f)911'1~11 13 if)W~ Um'IJ':I1JUNa1J~~U
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..
2.51 -3.50 ~

1.51 -2.50 tJ1Uf)a1~
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, .! """'.t ~ '~"" ., 1 ~ ., .4
(fl11UatJ 4.49) 11a:1J'VIi'ItJU"1J1JUlIfl111J ,,11IJU tJtJ1~tJ~ ~1 M'I1J a f)lJ\)~1JU (fl11uatJ 4.68) 11a:

, .
uru'jtJUi1fl1111 '1i1~U.x1tJ't)V1~V~ 1U"1~a1Jn1J1iff6u111uI.1U (IIf't) 9) "1 'Jfuru;tJU~~tJ1f) 1u

:; 1 -"- ,.! "1~ ..., '" .r
~U~6Um'I 'llfI't)lIYf11~'t)'I (fl11uatJ 4.18) lla::(~'t) 13) tUn1f1'1tJPlf)1Jm'11'ItJU111J1JU

'.! ..d ..;:.. , .", I , :; ,-"- ,
(fl11uatJ 4.17) 'b"~f)M1I1tJfl111J11Uru'tJU 1I1Ifl111Jtl~tJ1n U~U~6Um'I 'JJfltJ1J"11fl6'I itffPl~11.

"'., ...r
ifl '1tJPlf)1Jm'It'ifJU111J1JUtatJ
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~ 1-t! d", '"' ~ .!~ "' .I,.! ~ ". ,1'"t) 11111U~~1~U11 Uf)1,.tJUfl1I"~~1Jtl1111ff1111,.t)t!~ lJ1Uf)a1~11a~¥11 ul~~tl~t)tJ1~ ,.

91t) m"1;VU1~tlW~ff1ff~.f1 ~tJ 1't1lJflL;tJUtl t) 11 ";11~t)1C1f1Vff t) U ~~, ~llff~~r-I a m'i M 1"11\"1 gv

lla ~ ri1UlrltJ~11JU1I1~'1 J lU~ t)~ \! f)l;V Ull91 a ~'1 ~;'1Jtl11lJ ff111 1'1 t);'~ ~

..i '.! ,.! -, ~-
"11~" 14 tlll \"1 atJlla ~ff1Ul1JtJ~11JUlJl~'iJ1U~ t)~ll1J1Jfft)1Jt)llJl~~tl~~t) m'Il'ItJU1~

-.. 1 i -"- .~ ".. I "' ~ ~ ~ "'
tlW ~fflff~'1 ~V 'D1J'nl '1VUtl t) lI""11~t)'1'b'1Vff t) U~ t)~ U f)1 ')VU'n lJ'1 ::~1Jtl11lJffllJ1'jt)

t!~ (9i11a~1u1~lg1J tit) ~lU1U-rt)V'(l::)

d1;'1J 'I1Vm1 5 4 3 2 1 5( S.D.

~.JI " ..,
1 n1"1"VUM1Vtlt)1I'n1U~t)"~1Vfft)U 17 7 1 4.64 0.57

"'1 1tf'ri1UffU i~1Jfll;VU1Ilf)~U (68.0) (28.0) (4.0)

2 'ri1ufiff)ff~f)ffU1Un1J1Jfll;tJU 14 11 4.56 .51

(56.0) (44.0).~ ~.,l"'"' " i .
3 1Jfll'1VUlI~l~1J~Uf1t)Ul~l ~~lV 12 13 4.48 0.51

(48.0) (52.0)
~ ~~ A ,4 1Jfll1tJUlJuff'I'Illa::m'Iltlat)U 111 13 11 1 4.48 0.59

-
'b'1U~t)~11l (52.0) (44.0) (4.0)

5 'rilufiff)111tt)~ i.fJl1a1111f)f)11m,. 3 5 11 6 3.80 0.96

~ .1 "
l1"tJU"ll1lJf)f1 (12.0) (20.0) (44.0) (24.0)

.1
6 1Jfll;VUll1J1JU"'l 1..rflf)}jlI.1Vf1Ult)~ 16 8 1 4.60 0.58

,1. (64.0) (32.0) (4.0)

7 1JfI 1; V U'til 1tf"j1ufiff)m::~t);t)ru 17 8 4.68 0.48

1Um'il;VUlIlf)~U (68.0) (32.f»

8 'rilUt)Vlf)~:: i..n.fJm'Il~VU~1tJ1Jfll~tJU 14 8 3 4.44 0.71

-.., 1 -A .JI
tlt)1I'n11~t)'I'b'1tJfft)U U1~t)U'lM1tJ (56.0) (32.0) (12.0).

9 'rilufiff)q~tJ1f) 1u,juf1t)um,1f 17 8 4.32 0.48

" ..
tlt)1I'n11~t)' (68.0) (32.0)

~ .(_1 10 1J1Il'ItJUll1J1JUTllfl1tJft1111ff11111t) 5 14 6 3.96 0.68

I
~t)~fl1U (20.0) (56.0) (24.0)
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f11'1~fI 14 (f1tJ)

d1-1,U 'i1Vm'i 5 4 3 2 1 X S.D.
~ .tJ I 'i -1' , l'~ ...:,

11 m'1'VU11UUU111 ,.,fl1U 4um,,-tJ1JU 10 10 5 4.20 0.76

J
1Uf1U1tJ~1J1f1"U (40.0) (40.0) (20.0)

12 m'i1'1vU,\'1V1iif111 itf1li1U1"'1 i~ 8 13 4 4.16 0.69

~ ' .JId J
Ufl1'iVU "1'i1"U (32.0) (52.0) (16.0).I ~~ ~ 01 ~ ~

13 fl1U iUfl1fl'iV~flUm'11VU11UUU 1 2 16 6 4.08 0.70
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