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5, ht,'}·nll QU<'..'<;·'" ;JC fl·/·! J'U ooAtJ. OJ~tI.:', /I."'l.~<'..'~ /I.,/I..:)~ '1'r,"Y-:)~ 

('Qu~il' v.)·n ,eonIA:: 

,eV '1'<;"'" 1'-l·'tJ.'l~ar nt"",,fI t.(J1J arfl'r h"t1'r I'Qu'}"lfl')' h l}:, /·l;' U'M' 'i' 

J'.<'..:{ -)'/0.1'.'1'. OJ·fI')' fl-t-oo<'..m· t,&. -)' -)'9D VC-)' 0.1','1: "I.e ·fl;J: ',OJ':: flt,,'1,fI t,fllJ 

arfl'I' 1'°'L'I'7· l'''lA hl}:-l'lJ' IJ-M'lJ' ~<'..:~. ')'l"'VC')- 0.1'-1' n'r<;"" },A;)-N·l"':: 
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ru.u9" 9"rOJ' ·" r"lA /r9"Uc ,)' (JA'1~ n'r9"UC')' M l"lffi' '' n"'l {J 'r"'lt.l' Qu l)tJ' 9"1; 

'11:":"',' '" ? ·r ., h" ''''1 t9''1; '(J'I ')' olll·r. ~,'}l\c huu ' }"l.P-")' ')' 9"UC /f' (J.·r·1~ .e {J.{' {J, 

·I··(J(\" (Jou;rorr',' A{!'~'I'9" (J'r',"j, It.e ~,(\,;r'l? ,r7."lJ'I .I'l)R:t·A n'''l.A {J ;J/r 1"/"", 

(J/JoM':;' Y.LP, hU'i.·(rT I'nlj:A Y.L:~;9';r· OJ,fl'r9" l'I'r',"" r'ruuLmor 11:;' 

nlj:A ~OJ':: 11:;' nlj:A 1""QuLm(J')' 9"n,}.1")'9" (\'r',")' ~'QDf"I')' .1'(\0)0 (Jnlj:·,·:;' 

.I:.L )f It.e r~l~ n lj:A (Juuu",. ~or :: (Jhc"l'!' h11:;' hlj:A .eAq. 12:;' hlj:A 

(Jhlj:·r:;' .l'.LP' It.e .elli'A: : ','!C 'n fI12:;' nlj:A r01."'I~.,r " ''''It9':f (JMC ~,'plj: 

Y.LJ)' rU'i.Omor'} QuA4></:J' 6. " ''1' OJflY.or /f'9"uc/f' (J.'Y.1~'} 'PY.9" '(J(\OJ' flll~M!" 

:,,9"UC')' (J..y.:r··} huuA,p.P:fOJ' (Jk ')'9" 1II.," ·','or fl(\°'i.U,'Jp" lI'r',"" hQo:f u'~or 

~,A·r·"r9": : 

(J','qu.','H (J-ruuL ffi" r j,?T hlj: ·r :;' /JoM' :;' Y. L:q· /f'9"UC'r (J.·y·;f orfl'l' 

r~ "'I<;"r I'll:;' hlj:A ·1·"'It9';r·9" (Jqu.(I. (J'r',"" orfl'!' ~,A;r4>4-r:: rll.U9" '1'~:;'or 

9°h'}.I'·r h','','·'' ity'·U'/fl I""~" /Jo(l.'}9" 'roYt9';l~ (J'l' ',' '/; OJ·fl'!' "'11'] .1"1' I1(\Qo;1'(I. 

~OJ': : 

hlLU (J'rm"'ltr 'r','·t; \"I,oYt9'':f''} ~,"}·nll l'uu/.8,r ':fll·::)· h'}.e: l''''nn·n 

lj: 'r~'r '} ~,.euu lin ')'9" : : rtl.U9° rh"}.I' To ., r'r',"" '}It"'l 1'.,''''1 t9' ':j."} it ,,}1l11 

I'QoL·<;')' h,,}:~ ron(J·(J lj:'rH °Y'r '," r I1l1uuLf'r ~or :: n l1ll lj:'I'H h '}y' '}111l 

'}.e~1: .eIl.l'.I'A:: nl1·n '}.e~1: y'd},1" 7.",,,.4- f1DUl1ll(J'r '}1t°Y (purpose) 

.eOJIWA:: IIr'''I. h~,'}R: 7.",,,.lj: l/C'IIC QoLP'9';f"} lI°ya,.I·)' n'I'A4>/f' r~.I'~ll',' 

r?·,/,-9-'} j,m:"lt.e uuAlJh'r (\UU1'}/l'(J (J1Llj:-1L1· r"'l . .I'~·(J oor 1""(\.1'1' l''''I'}(J'(J 

lj:'l'~'r .e'i ?:I''1'A:: 

1.5 [' ....... ·1· ·l·c",?" 'he; A¥- A¥- rAh.y.:f· qolj:.;J' 

1.5.1 1' ....... -1- :'·c·,.?" 

IJ. ~,,}1l11 uuL8')' (reading comprehension):- ~,'}Y: ?",,,.lj: OJ.er 

9",}I1'(J rf'/lOJ·'} ~,fl/..It't ouLP, (information) IJ'(\' (J.,.;J'(\ uum'} QU'OIl'()"} 

.eoollh::J·A (Grellet : 1981 :4):: (Jr\1t ~,llt(\?' ~,·}·(Jll QoL·<;/f· )I,,"ko)o (J?' ,,,·1· 
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Or{)'r II,YM'''IA'f: Y&.l\"IOJ·'" uuAbh·)· (message) (H';rll uum'" uu'n",n uu;rA 

'lor:: (Nuttal: 1982: 5: Williams: 1993: 915: Jonathan 1971: 180):: 

II. Y:rll-;J' uullhJ' .1.".<;, (achievement test):- n~,'}.1:.· {'-t'OJO" 

{'hr,:A ,f?t.:~' "I,e fO?:I]. ,',O?t?':): n,,'OJO" {"w. 'I.e. ,n n'I'O"I:':or ')'9°UC')' 

i,O?l-J1,,':" :)"'11-;;/0:':01' h9°'} ,e.t.P,' "I .e ~,"'J'.°7.11 lIaulll-J·)' YWZ,o'r "or (Lewis: 

1985 : 11 3) :: 

1.5.2 M AVo rAn·Y.:y. 
OIl.U .,.ir{) hr,:A p'C nlf,u '1'<;")' or(l'r hOY,1].·)· A~ A~ rAh.H· cp<;, 

'1'<;'?,:I; .e'III!>\II·:: 

CF = 
df = 

L = 

LX = 
LX2 = 
F = 
N = 

P = 
pr = 
r = 
sd = 
sd2 = 

2 sd X2 = 
2 sd Yl = 
2 sd Y2 = 

S2p = 

comulative frequency 

degree of freedom 

summation 

summation of scores 

summation of squared scores 

frequency 

number of subjects in the sample 

significance level. 

correlation cofficient of the tests 

reliability of the tests 

standard deviation 

variance 

total variance 

variance of test one 

variance of test two 

estimate variance of the population 

based up on the sample 

t cal = the calculated value of t. 

t tab = the tabulated value of t in the appropriate 

t distribution 

x = scores 

x = arthematic mean of scores 



: : \;I." aJ.', lj ';)' 

'.", ' aJ </:,jUJnPU t:(·,c6 ,7,').1. ~ ·/:~'~",l.nU ~IU,I,J'H. \{ u,~,n ·H" , nPU 'I,JQ:Jlj ·/:'7U 

0I0:1;'I'I.Cy'OPlj :JIJI..·" ·UUtl.od'aJ t·?.lI'.'Ii .}.: c6'1 1",·/, u60,;), : :(ZSZ '1861 UBUI.+E::)S) 

06010,Id .p';)'\~ -VIJ nP '1C :l:IJ'~ 06-fl:!l 1ll. ·/:U{HJ'7.oU t'UlJt06 '}II,I,I,J1J :!:ll~"l' 

·';fU't'~ ./:I,J',nPU . /:4,·aJ'{ 010:1:1.-'-1 ~"~q' .I,JQ:J VIJ :!:c6'1I",.I· \;I·.!:1.od't'{ urv 
t06 :JI.~ ·HI,;), -IJlJt06,j : : \;IC \;I'? lJ,f 010:1:-7 ,!,'~,t '{ ·/:lj'-lV nP'~ J,.p {.lO'~ SUh{.( .. 

:%~UJnP ·/:~to6 .',:JI.'. ·HI,;), -IJlJt06VIJ ·/:'7U 0I0,/:IJUtl.nlj t-IJIJ{.06 -l:,c6'll.o.J' 

: : \;I J"I:hl..,!' {.I,JIO npv 

.aJ:/:1J1. 7.0 d' {_ '{ u·Utl.n .aJV lJ- </:VUJ \;IO,!' to6 t'UlJto6 o6n';)' :: \;IIJI.';)' oIO:l:I.-.'IIV I. ·V 

l.ol.-~ .J:U-IJ~,f7.0J t-IJlJt06 ±.c6'l/,o·/· -I:</:aJ U'lJt nP.';f</: 011U ::([1:9661 

I1etF'E::)e~) 010:/;.', \;I:r:IJi.o oIO:I:'I'.b1·t'{ (..1.{.:!I) u-~,n !I.~np ·/:11';)' 'UlJt06VIJ .','{ 

./:~'I,J~l.n tolO,/:.p('I.-:!I U-U{.l.nJ .'IIVlDnPU -I:ltllo6 t-l:U-IJ'"f7.0J t-IJlJto6 ±.af'll.n./-

06-V~ '{ : : ·/:'V'~ -I:af l.ol.-~ ';)"UO ·/:Vo(I t.n'V '1:-/:'-IJ'7.0J -I:~IIJI.. .J· t·/:".aJ.',l!7.oJ 
~ 

·1:'7U .aJ:/;'I' nP :<J: nP lj U-Utl.n :!I"I'.'Ii tolOU7q"j .}.:c6'll.n.J. U-lJt nP.~f</: 

/bUTpEe.:r e.:rd/ lJ-bt OP:.f ": '(1 

: :'VIJ:J<I>';)' ll\;lnP VIJ :JUJ'~ :JUJ'~ oIO,I:~'U'tl,{ 06-V.I.<I> O'lflj : :010,1:.', 

(.5u-,pEe.:r-::) sod) lJ-lJt 70.';f .','{ (.5UTpEe.:r-eTTtII1) ';)'1.- U'Utl.nU ~ (.5uTpEe.:r 

-e.:rd) U-lJt np~</: 06·.!:c6Jf.7d' ·/:IJ'" 011~'{ : :·VIJII.~I.lJl t'70(106 ·l;7.4,j ./:.',.1, 

.',:J06:J06 ';)'1.- -tllJnPU o(I'II~'{ o6\;1!.(I",d't'{ U':J¥U -V:!Ilj·/- :(:c6}i.7d ·/:IJ"'U J, oIOtll 

.1,1J0I0 \;I:!IllJ 'd'tll \;I'J~IJ,f :JUl,·l.nV .(.-V±. ·/::"7 nP J llU,t'( t±.af'l/,o·I-J ,,.:JOo6·l: 

U-lJtJ ::'V~",';)' (Z :S86T SUIETTTTM ~8~1 - L~1 :086T STH:!! ~ TOI - S6 

'1861 pool1uee.:r:::» t'l'o(Io6 'UlJ-U :!:af.p,jJ, ·/:·V7.0J i. .aJ,I;.', tu6 to6 IJ ·/:'I'IJI..·/­

.aJ,I;IJV,j {_aJ."ljnP ./:</:aJ '/-:J006·l·U I i. \;Iv,~';)' U-:Jq,1J ll\;lnp to6U '/-:JOo6./: 

U-IJU 061J:Jd'1,-t y, lJ-l..lj l.nl.-~ 0';)' :: \;I~\;II • .J- J,lJoIO 010 l1Jl.,nPU \;IV 06d' q, ~.nd' {.'{ 

:JUk/", t.(.-V±. -I:~'7nPJ llU-t'( ·lit'( .1.1J·aJ :!:c6l.ov~ ./::J006-1: U-lJtlj 

U-7'1'4>'.{ ·1.<}(IotH: II-bt.} n:: 

.1: • ., '" J :.f I .. V l( 

*V'{1 :!I '7Quti 
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fH>.!',.'qu ,}lJll (}l;/>:" n"'l,he;'(}l'r;" "'''llJt,,} qu!-JnA (\,<'Ior ",u1t,fJ''''' (J?D'}lJ(I, 

(}l,ll'!' {''''L'''~~ ~,'~''l.tI ;P1t,l"} r,-.:}~fJ':}~ ~,'}.'U.?,· "Y.!',.'<'''l A'}J'.U'~ 9"1r?'} (Mo<)t\: 

Nuttal: 1982: 157) .em</l"'I(I·:: ?D'}lJ(I·'} ~,'}lln llqu<.'<:;" A'}~1,'1' .eU'e;'II· 

""(lII(}l' {''''L'lqu<j, ~,'(:''l.ll ;Pit ,1, r,-."f?'1· M'''YtfJ'''~ (lIW f'~J):qu ,}lJ'(I (}l;/><l' 

(I.'/>Cf}<l"'or 9D'}lJW} J','}'(I(lor llqu<.,N· Y"III"''1'A:: 

1\. (J"'l1(J{J "I.e (While-reading) 

.eU J'.<.Jl' "'''U,?, ,,', 7,',h,4,'} rfl'[.,I'~(I·(I 'l·e;' rllJ'(I 'i,e.'I: ,,'~lj' ~,!-JA ~or:: .eIJ 

lJII '/'ll')' J'.<.,v,' rllJ'(I ')'9Duc'l' "''''1t-ou? 7i (Learner - centred) (louU';' 

~dl'llj' fJ':': "'"l lJt, ,} {''''I. he;' (}l'r'l' (I" ,,,'! t?' :f' ',(}l':: f' qu ?"U~, 0'1. e;'?D II"'O'! tfJ"'; 

AC,~;J' outllll:"e;' rOY'}(I'(I '/)'.'/:'} "'I4,m'} ~or (Getachew, 1996: 15):: 

n'/'''YtfJ':r· (lhr,-.A orll'f' 9D'}lJW} "n(l ' (I J'lIlJ:r'or (lII'I';J' ~or (}l,ell J'.·9D IJ'} 

nr,-. na'!'<~:t."1 ? iJ f''''tll(}l' '1',1'.", (I"'II,f'f, 9"lrt·'} ,e~<)A:: '(lH-fJ"/J 9Dlrt·'} 

(Greenwood: 1981:81- 82: Grellet 1981: 10: Lewis 1985: 111 

Nuttal 1982) A,}J'."'L(I':" ~,,(I'Ilj'or'} 11L "'oytfJ'"f lI'l'9"uc:,' r"'L</>cnor'} 9D,}lJll 

(llI'r:J- n,J'~fH' .equ<"'1A:: 9"1r?'r A,}J'."'L1AtH' "'oytfJ'1' J':9"'l'I:or'} hr,-. 

~,J':C'I(}l· W"U~(J.(I'l' 1ft 9"e;'AlJ'} J':9"0-'} hr,-. ~,J':C1 {''''LY~(lor ,,''''It rMlJ(I'(I 

llA'r 'r~, !-JAin t\1I·:}~ "''''ItfJ'"f9'' A9D,'I, '} (I.'/>lloo' ,e~/~ltll':: 

(1M (lIl-A9" "n(l'(I (llJutor "l1t'l~ '/,"llJC ~or OYII'l' ,e;J'ItA (Moll a : 

1987: 5):: ",oytfJ':}~?D '} lJ'(I'} rfl'[.oy~,'l' r'/'l\J'f, ?;,,/t,r;:"f'} ~,,}ll(lor qut..v"l· 

A'},'l. :}~II' A 1,"0 (Jor (J.,f'H ~,":9"lIlor A "'l.'I~/'(J. (}l.e9" 11M (Jor A'H,Y~(I· 

J'"e,e.M":: hll,u lJi)"IC?D "'''?tfJ':r- (lhr,-.A (}l,ll'r ,f.':9D'I'I:or'} nr,-. ~,.!',.·C 'I(}l' 

(I"·U~(J.(I'l' 1ft nJ',Ir'} 9"'} Aq,H' .eU"}?n A,I'II' .ew.~;PII':: .eU9" r"'L,f'~fH'1 

9"1lJ ,(I 00 t. ,<:;J':r'or 1 II.'/> ')() (}l' .e "fItA :: 

,eu"} ~,'}:~ J'.'9D7,"} hr,-. ~,J':C1 "'/'}(I'(I AClJe;' (I ,tI ~or j ou'lI' (lou,II·9D 

qu I/'} ,:J ,1' MI(I,l' "'/11'1' A '}'C:Alf~ M.e {""m</>(J.'l· }\,hr,-.:'· ,em"!"'! II,:: 

A'H~~,tl6,It'l~'" ~,Ar;: ~,Ar;: (I,"1I.e9D f',,''''!t(J)''} rMlJ(I,(I llA'l ' llqu19"'I9" (J,lJA 

' /,"llJ?"~ ,eU'e;'A:: 
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<I,. ~'U£: 'tq,n /Post- reading/ 

(JILl! ro~')' ,t-°YtJPi, fM(J(j.-)" 9"'}I]'(J f(Jllm ~V;:I·,IIfj.-) ' fOV'fli'II' 

1'a/l]t,')' .eh'JOJ'JfI':: (JH,U y.!'>f h°2.h'Jro].')· -j"71]t.')' orfl'r fllI,t-~(J(Jor 9"'}IHI 

f1'fl.l'~ 'r Y'I: JP;'j.'} ",/:/>L'(J'J (J-j ,O?tJP;y. ~'H,ou 11ft. OJ',e.e,)'9" ~V:)lZy"I]:'~or 

",/,ft,; Lal '1",7,' OJ' ~or:: n ~ ILl! 'I',r 'I: JP:y. '/''J ;t-IJ.L')''J ,}"I0?9" 1"""'/ t.JPT, t, "nn 

{'ouL'~')' -:':II .. ;J' °y,v,(JC ~OJ' (Nuttal: 1982: Greenwood: 1981: 83):: fllIlf~9° 

,f]«], OO?fl1''''/<;' 'I.y',). t"y" 90 ,I],n h,"~(J(J (J~"I fI "''''ltJP;)'' f''''L'/>C(}-"/' '!'Y</:JP:r, 

}",'fln oDL,~')" {'O?J,,:,(J~. ~v:.tr]. (J'r'},'!></: oullft>: 'r {,IIq:,~or:: 

{',lJ'(J '}'9°UC":, hiLl! (J"I,e (J4'L(}')' 'l'fI')' Y.Llf?,;r, hr,:fI" "'/;/>L'n 

'r9"UC '/:' f(Jflm orm.;J'01 I'd Y.C'lor .e T"IA (J,lJA9° (Jfhr,:11 'LlI.or f~ 4'C(Jro' 

{',I],n ')'9"UC'}' "'A'LIt nlw ouAh .eO'!' °1f1-"/' {,N!'.?t ~o}< (Getachew 1996):: 

hlto (J-j'(,T,l,0'lt90 f'}I]'fI +9"UC'/: hll.lI":Y. h 'I. II";): .?C ",nl9"e' l" ,~ lI'fI,'ro, 

.eO"IA °'lfl')' {"ey.lI9":: 

E,,!!.,"} l\d,'r,: h"nn ouL,V,'r o,llA (Jl\,h+ orfl'I' 1I,"'''Iflr,: f"'&.II1OJ'"} 

ouADh'r n,t-3'fI oum'} OUl'}II'(J ~OJ':: IICIIC -j'Y.C'J r\.;J'.e9" }'",nn ouL,';'r 

f~h" 'I1")"} ~'rn:): yl-j,)':f'A (Grellet: 1981: 4 - 5: Greenwood : 1981 : 89: 

Ellis : 1980: 141 - 142: Heaton: 1975: 103):: 

0. r :PIt'l"t lj::r· qu1111on:- {,'}I]fl.or (Jl\,/,+ o}<fI'!' f",/:,.1-,)"} -"'''1;/' 

{,or,v,'I! r,::f r\.L ,~ ,e'llJ'I'A:: ,eu" ~'},~ fl\ '/"~' ouADh."f- llouL,v,,)' {'~Y"n,~, 

-"'A r,::): ",/ro;/> {"7ft: {,fll.."I1 MAU'~ {,'lJfl.or (Jl\,h'~' orfl'I' ,I'll':" '} -"'''I'''' r,:i'JPT 

It,!!.' (J{,'}!t: ououCouC }',.em(J~(J')'9":: 

II. r?;,dr~'} "lA7.' quAD!?:" (explicitly stated information) 

qu'l!tHl:- {"I](J,or (Jl\,h'~· OJ'fI'l' OO/Al\ f,," I'oumor"} ouADh'r ~'J .eU"}"} 

ouADh')' 1I°1'~"I'r'9" U'~ 1I°?m~'hC {"I(J,:"'} 11ClIC ,h<wi' ouL,v,,)' {,II(J')-:: 
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,I.. ('~·,1 .. ~1 arflffJT (.f,:l1:")(implici tly Stated Inf onnatio n) 

outu~n'l' uo1'HHI:- Illt,h'~ orr!'r W1Ait f4't.llor·} ouA6n·l, ou'n,Nl l"'lln 

fout.·'!·l' '1'~;;: l,llA Il.V··}!l" l.·}lJll.fll' IllW' 1131: "'fllfl'.· ou;Pt.'l' fllll·l'!l":: ll"JAIt 

{""4'oUll1fll"} ouA6n:,' ou~i)' Il"'lt.'t. d l: 11"'11'111'11'1 1l0uouCooC l,u'l..l:t.flll·l', 

fll'flff/'/! ouA6n:"9° out.8'''' .e1l1l1:rll;l'A:: 

uo. I'~,j' j"W:r' l l'I'Pfl'l'T n1lJ'n'l ·l·C·"?,, uo'I1I111:- l,'},(': l,'}lJfl 

llu'l.,r~llor ;>, d,·r,: fll·fI'r f~ ·I'1..)-·} l,,{' .i")I' :r' l, ·IlJ·1l : l, 1A "Jflo·l· 'l.S ·1·C'~!l" 

OU1·}/l·1l .I~II1Il:rll;l-A:: h~IW' ou'llllll- fltd,-4-, ouA6n·l· llout.·'I·l· hr,:·,·;;: 

i,fI ' '''P;>, i. .rllt.n·l·lI;/' A: : 

lP. ('X'd .. f.l :"J'.?" ·'·h·'· ... T ('''<'111 ~I'I-l' uo'J'}II,n: - l,·}lJll.or 

11 It ,,,·4· fll'fI'r .1' 11 .. 1·, ot. r,:·t- ~·Ic:'-r· "''1I11'1'e 00 A6n"" ou t. .'!." ,n3l' Il<l? i,.eJ.'.. 119°: : 

hlW lJi)"IC9° flt,h-4-'} ;P.I',!l" "'h''''I'l? fU'HI i,"'IIIX': i,,?', ot.r,:·,- ','IC 

116, ' '';;: fll·'1 h·/'Il:J-r,"; ot. r,:01' ~',c:'f ;JC .I'lIor' f ,h<'l'1l "J"'i'~'l': fit ,h·~ f·,. M'~ 

i,'}4'?':}: -"'I'ffll"} fCI) IlCfI nn·f.~·l· l\.t..'! .e·,lJ'PA:: h/t.u Il'l.e f-l·Ht.II~,"'· ~'1'n'f 

1100-11, i,,'fln fout.·'!1- i,!J'I'}' '1~:or:: 

Ili,'t.' f'''fllt'l~ {'nr,:A J.'..t.:{ f"'L·(f. ,,.uYt.fI'1', i"'lln 1'00t.·'1·}· 'f1l·;I-

1I0uooln l,u'l..i'·III"Jllor '1''1 oo<'lt..i' i"'lln foot.·'I"'- ":11·;1- oullh.i' 6."-'1 h'J.'..V'~ 

9°U-cI,- '} (Madson: 1983: Weir 1990: Davey: 1987: Stavans: 1993) 

.e1Al\i\· :: Mh./to t.'t.fI Ilh~/t.U'l 1lt\,1I·'f !l"V,cI", i,'}'lln fout.·'!·l' :r-II";I-, 

1l,"oollho1- llo1' !J'i.", i,j't\, 'r'l'Y'"'' orfl'r Iloll..e ouult..r~·}· .1'1 11'1 IIfll' i,,'fln 

foot.·'!·l' 6, " ''1 ~or:: fllltn!l" i"'fln foot.,ll·}' :r·II·;/"} lloullll1- na'l.II;J:~; 6,"''1 

ort"!'!' l,u'l.!J.,'o1: 'P'I '1''1 I"r,rot '} .eH·": 111W '1"1'11· .e'rC lJ II,: : 

i,,'fln l'out.·'i1- ":II·;/"} lloull!J·l· ll u 'l.II;J)f. 6. "''1f1':t fll'fI'1' fU?!J".o1: 

1"" M'~ 1"1',1' 'L> '}.e ~'f' :r, n.'1o;. 9° '1''1 '1''1 fU'l.lJ II"'" f!l"C6li]. '1'.1' 'L> fI' :)~ h 'I ~'l 

'1,.r'L>fl':j·' h'}J.'..V''r !l"lJocl,·'r (Weir: 1990: 43: Madson: 1983: 76 : Davey: 
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1987: 179: Stavans : 1993:481) .e'IAl\II·:: Mhllt. ,r.:t.fI l,,}'flfl {'oot.,v"r 

:f'lIu
;)"} 1100 00 I/'} fl'/· t,'lP'. 'rCJ-y·:r· t, '1 fI1 II")' /..'/·CJfI':r· ldlll?"fI"l: r'/'Il:JJ:»' 

fl9"C6"1, 'hCJ ~ lI 'r.I',!> o,.e'r,r·:r- 'h ·}.e. ln OrM>/: J'flt.·V,l\-:: hlW '/>'rll"9" hilW'} 

I'/..'/·~· ' r.I',{> o,.eH·:)~ I,'},!': fli,'}.e.· 1I0o'p'fIfi .e'lu h6·A: : 

2.3.1.1 1'9D C""J. -rJ''i:9'1' ernul tiple choice questions) 

r9"C6b), 'rJ'</:fI':-': r"'l!lll+ ·"'I.:1' ·~~ 1I'h,q·P,'}p,. ' I'.I"!> hO'f.{lm .. )· 1,"'I?{;"'>:r­

(JJ·fI'!' H,M:;' /lJo I 00 Afl floo 9" t.'l' J' 00 IIh·)· If"}.e.' r"'l.II:J:~: (un· 1I'h.q·'i'} . .,. 

'1' .1',!> 1'0'1. 'i'C fF,' 9D C6"I,fI':-"'9° (tM' : i'6" )' (JJ.e9" MOfl')' II.U",. .e:r-<\II· (Weir: 

1990 : 43 - 44: Williams: 1984: 67 - 68: Madson : 1983: 48 - 49):: 

1'9°C6"I, 'rJ'</:fI':): {'6·,vr'(JJ· m'}t,6.CJ .e.t,0'l ')<;,:r· ~,'}8'l.'l:/lJo CJlloo',I'?"I: 

.em"~°'lll·:: hll1/t,6.CJ h.e.t,1I'1 ')<;';r:for (JJ·fI'r9" '1' CJ '1'CJfI':l: r"'th'I'l\-'r CJ:f(JJ':: 

1. I,C'!" (JJ'm')' hooflm ')' i,'}'IC ',M''''I°'I'~ 'hCJ "'<\A: 'Utl" "n1l'W}9° .y,nlfl. 

":"(JJ': : 

2. 110 ... 116· .l'uA fl1>.f.'.:oo &,'I'CJ ooAh flooflll1 ')' I'h'flJ:':1"foJ"} .e.t.Jf: 

1'1, 111Jf:P: .). .e:hoo ;)' '!:/lJo'}9° 1100 '19°'19° i, 00 :): ""'(JJ':: 

3. fl,flll·?J't: '1'6.:1'7;'1" 1"1'1100 . .,. flooU''''t:(JJ· hMl??'I'(JJ' i'/lIC '1A7,' <;""/lJo:: 

4. '!',I"!>fI''1;1 1I0oool\fl 9"'}CJW} 1,'}'O fl hoot.·H· /lJo"l1' r,,<'l 'fl,} fl?'r,,·tj: (JJ.e9" 

W}Dnc roo'1l1?· :r llu ;).'} i,.ell1.e,,~9":: 

1. ·hl.;)·",~:': r 'r.l'</:fI" ';,} ')'hl1l1:;' ooA(t:r· 9",}CJI}'} l,'}·flfl(JJ· ').et..'? 0'19°'}' 

11,,1"1:;: "'(JJ' .e··r-<\II·:: 

2. '1'6.;)' '',"''; 1',!' .I'1'fI"I;'} ')' 111111:;' ooA(t:)~ II.J' f9,":Or roffll+ 9°'}CJI}'} 

'I IIQo "nIlCJ'f(JJ' '0,' ,) .eU"} 'r J' '!> fI"':'} 'I IIQo t.·v,;)· "'(JJ·9" II.U"} .e 1'.<\ A :: 

3. 11 0 '1 II.;J:P: ,). 'I"}:p,!>'} .ei'iM :r'lIu :1" } .ell1.e:PM 'U09° .e(JJfI/:II·:: 
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2.3.1.2 ~'1 'l'.I''ilf1>~: (open-ended questions ) 

A~'W I"r.l'</;, '}.e~'H'· (H'~flflar ?£I,.lj: Qowt'.,l· (Jltd .. r,: (Jl.e9° fl;l'A 

rOY.uoll()· t'l.lJ''r A/J'.9°C6'? 'I'.l'</;'P':r· V'II' rt·IH'ar m/l)':'" J'.lju? 1'i{' ~,'FI'ar:: 

1. '1·/..::Flf'l; 'r,!"L' 9"1: {'·'·uo 'P t'.,"(J,l·1 l\.',/t.r,: ~'/'flflar I)A"·t'.?'. flM'4'C 

{"I'.I'</;'::1J'I;1 'rhhlllj' uoA{I':f fl"}r ,l· (1]1:':'I'ar l"e;r' II'9°:: 

2. hl,'}J'.' rliJ'fl ,m,. 'r.l"L'P':r'1 IIOYII;J~e: 'l' ,I'();fttlr:: 

3. l, '}'fl(1 I'Qot'.,v,:,· ;):II":J"} lluouo/n {'flllm ~,()" .oyoy'~ 'I'I:(Jl':: 

4. uomN" F UOQoCQuC'F ;P,e.r -,· h" ·"1'/! ~,'I"IlIltl Qot'..r;-l"} (Jlll1'. fl -,"'ill 

lr'h:J' lluo uo III ,r"},, II,:: 

1. l,C"U (Jl'IIb'l' huo()m,l' ~\'}~C h(),,·o1u1'~~:F'I:ar 'I';P"'lj' 'Iar:: 

2. hh'}'fl(1 uot'.,v"j· l,AC:: ",I)'(J1 fllt'/,·r,: l'uo"}lIlt ':fll-:F'} .em.e;l'lr:: 

I'rC6"J.r In ~~ O,'}ofl(1 uot'.,V"l· 1'&.'"'' 'l'.I'</;'p';r· ff<'rtt'l'ar m/l)t· 1'i;r· 

.l'<),:/:ar'} J'VA J'. l)oy 1'i;r·r A/,V,'.l.'far hlW fl"l,e lluo;l"~"l' 1"l"ht::t\: hlW 

'1''l'1I"9" l,'HI(1 fQot'. ,<;,l· :r'II-:FI lluolll),l· l'u'l.II..?:(- &." ' '1 flN·lj'(Jl· f'r,r</;, ,},e'l'l' 

"I.e /l.Qowt'.,j· .e"i"lA ? lI"'Lllar 'r.l'</;' r" · II.l'~ iJlluo·,!'P'~~ {'()(!1." :arl ~,M·.l'{'f·':f 

uo1Pt'.;" (JU1Y:t'.'1 lluo;l'·r,l· .e,/uh':'A:: 

fre 6'? 'l'.I'</;'9'{· l,'H~;'} rl1Hl l'/'(J(1 I'Qut'.,V"l· ;):II":FI IIQUQu/n 

A/J'.OYj'();r·lI· stavans A'I Brenda (1 993: 493 ) Anderson A'I (1,11":-':1 

(1985) : Cohen (1984 ) : Larson (1981) fluo'I'4'() .I'fl'/',."iJlr:: AIY. ~II,V 

9°lJ-':"} l,uolll)h-j' I'rC6"J. '1' ,£"L'P' :r· r'}iJW} 1,/'fl(1 (Juot'.'<;,,: "I,e "'aL°'l<'. i1'h9" 

,e,Vrt·II· :: 'I'.I"L'P''I;I h~9"C6'?;':ar ~,,},(J(1 Qut'. ,V,1: AVl.lJ-9" h 'h'lm .. j ' 9°C "'?P';)" 

ar()'1' ,1'hhlllj' uoA{I;):'} hl, l)tt,Y.''; (distractors ) uo9"t'.l11' tI1·6.:Fl~ I,fl'/:..?t 

1I,lJ"}fl,j· ,e;)""IA:: ,eV9° fl&. "·'1 (lrllb'/: "I,e l,II·;r,/! ,,.lt6~o ,1'1)Y:':'A:: ()IIU'~9" 
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}.'H](1 f'aut..';·)· :)"'11·:1'1 lIaolll),)' h9"C""/, ' l'f<J:fJJ"1·· .eA~ ~~ 'l'f<J:fJJ'f 

'I ' 00 t· "11,~,), ; ... H: 01': : 

11.11·:1: 9"rrt,'} (Heining: 1975: 13: Williams: 1984 : 67: stavans: 

1993: 493: Tabia: 1996: 4) )'."1'1" f'It.e7orl ,h<,)l1 .e:l'OI"'1I1,:: f'?"C"'?, 

' l'f<J:fJJ:j: f'~,'H](1 oot.·H :1:1I-)" } flO1.'/f) 1100111),.,. fIIID1.JW)"'fI. h~~ 'r.l'<J:fJJ:j: 

f"I'rill' <;':"or:: '!,.I"to?"'; m~ auAh h'I'/I,:1p,: 'rJ'<J:fJJ""} lIau au 1\(1 r~·,h·lj: :1:11·)­

MI&,It 't ~or : : 0'01t U'/c:'i' m~ ooAh o'I'lIf~: ~'I'O(1 f'aut..v,,)· \'&.,/'<;' 'r.l'<J:fJJ:j·· 

au au 117 ~,). f' 'I·D?t.fJJ:r ~,I,O(1 f' au t.,V,:,' :r 11·)- ''':/>-/'7 ~OI' h'''l.A "1 In:" 11.1' 'I.e 

.e,~t.')A:: .err'} h'}:~: 'h!.:1''lf'ti '''~'I':;' orm')' .("(7+ f'~'I,(j(1 aut.8')· :j:II-)-":or 

11</>'1':;' V";' ,).eV"} ~,'}'(jOOl' r'I"/~tI(H'1 O~·,h·lj: ~,</'<;"Ot.or f'oo'?I1~- "1:11·)"':01' 

''''I>-/,:;' OooU",. II.lJ',} .e:r·ltA:: I'IIIU",:;.o ~,I·(j(1 root.·v,·)· 'rf'tofJJ'f ~'IJ:"} ~·,h·lj: 

~,'}.(j(1 hao'/'}II,(j ~,AC: roo~lj: :j:II-:J"} ('''1.m.e</l f).elJ''r .eoot.fl/A:: 

f':;.oC"'?, 'r.!'<J:?':j::;.o ~,'HI(1 haut..V,')- f)il"lC {'au~lj: "1'. 11-:1' '} I'I1I"1.eIn.e</1 

h'l~ 'I'J'<J: fJJ "1'. .e'l'ltll':: 1l-/·II.e:;.o O~,lj: 00lj:!J: !P,'}!p, ~,'>-O(1 root..v,,)- :j'·I1·:1"} 

1100 au II'} r:;.oc""/, '1'.I'<J:fJJ:j: rOllin 'l·oo?"P.",:t' h'HltTOI- (j·/·IIN· 'I,<;"y·:r· 

aut.,:1'/m·'} stavans (1993: 493) .e·/Al\II·:: 

.e1l9" rlWI ,!'<;',.,. ~,<I'?O. 01)'. ~,,}J:' or<')'t, )"I':C('l:1'A:: r~, '},O(1 aut.8:t' 

:j:/I-:1"} llooautl'} O"'l, II,:1.~ &,'1''1 ort'vr O)'·})'.:;'or r 'I'f '!> ,} .e.,..,· hauOlIII .eA~ 

rrll":}:;.o f"!'J' ,to '}.eH·:r· D'/I),H· r'l''1'''1 OJ·m')· M"""'lo1:~ ~,'},~D1.J',~C'/or 

("I''1'I' ~,~?O . . I':;.o'lA:: 1I1l,U9" '1'~7or ?"h'}.!")· f'),'})'.7or r'rf<J: '}.e',.)' )'.1)"'1 

·n 0ll.lt7or 1"r.l'<J: '}.e,,)' m'}tl? n fIIID1.7i,l./ (fIII"'l.l)l)I'I) '1OJ':: 

f'9"C"'!.?" V''r '1~ )"}'O(1 root.·v,,)· f'tlA''1 '!"I'<J:fJJ:r- ('''1./I,:1P,:O')· 'P'I7 '}It"'/ 

" '&.:1'7,"" , r'I't.oor'} ?"'}f)'O ),'},OOor oot..v,:/, ~,lIoot.·v,)·:for'} llooautl'} ~,,},l:V', 

'1',1::;.0 I'I.A 02.3 I'IC ""/AliA:: .eU·} '}It"'l h'?,O IIU 1!:t.M" 'l'f'tofJJ'I; 1'1.11,:1;'):'1 

?"'}f)(1": 1'I.00t.m' h"}'}tl(J, f"'1.OII1P', '1'r(1:}"- ~,II':: h~,'1I/.U9" orl'l'r "''I "'C,'fJJ'l: 

f'''1.h'I'II'')' '1":01- (Hughes: 1995: 119 - 131):: 
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lI. htJoII'?" (J/..·1· ,,'J',1'9"'; (J4't.(Jor ?,,'}f).(J "1.1'. uuauflt.·1· f,IIf)"'or:: 

(JII."I M"IIIK" {""J"1'9''!;, ,1'111111;;' auA(\:r· lI"y"rn· fa!!.: 9°'}f)(V} "?/(J'(J'l 

au t.,H' .1' flt.A;JA :: (J&, "''lor orfl'r .,. /.,:J' ;;0,,; 'r .I' '1' 9"'; f'" au 1Pt.'/:(J·1', 9°'}1] '(J 

,)J'~(J.'l ').1'.01, fa'/.auA1,"'or "',r'1'9':r' aot"!,H' fllf)" ' or9°:: .I'.lI" ;\'}:{ f,Al:: 

f,Al:: f"'(J(l faut.,~'l' 1'1I0 :r, 1100 au til f"'/.H;J),: 1""'~'9'1: .I'.u f)ut 

,eo),e:"I":'PA:: '/'&,:J'7i':}: '1',1"1"'; f'''aullt.·/:(J ')o'} 9o ,tHl ').('~(J. ,,'J"1'9"" '} (J')'I1I1A 

.I'.aoA13:'PA:: ft/.U9° 9°11,.1"': "',1'1'9"" (J?,,'f)(J. "1.1'. f)lIauaoflt.:r'for'l ~!.:QD 

;\or'I"l', (background knowledge) fllla'/.m.e</! II.lI"} .e1'·"IA:: 

II, (J,,';FII uu m'} {' /., "''lor '" J'1' 9' l' (""l!?-f)":or :""1-')': ,/,t.;J'l''l ot. ":.,, 

~'1l.':1· (I'I"r:r h?,,'}f)(J, f "'roll?', f).eln ,eao t. "IA :: .eU9° '/' &,:r 7f',; 9°'}f)(J.' 

,).et..~ :""1,/>,: lIt.;J' /:''l ot.,,:.,' ~'1C':1" } (JU?fI:rrofl'l h9°'}f)(J. (JU?'l'lH,(J 1W: 

{"I'.('1'9"';' :/'111111;;' uuA(\1: ;\V:J'1:;:"'or lluuh"lhA J'fI:f"lA:: 

£1,. 11&,''''1 ro' fa'/.ao t.m'l· 9°'}f) (l 1'· II-rroll'r ."ay t9' :f· f"'l.l' Y.II''l foj'l\{' 

oro,4""', {'U?.em,e</! (J.IJ''r .e(J:V,A (Nuttal: 1982: 21):: (JaulJ''r9° f,,'(J(l 

{'aut.,'!'l' :):1\0,7-, lluuuuH, fa'/.uut.m"'" ro.e?" {w'U/;J:'l>l' ?",f)(l:f 1I''';'. :J' ;;:·1, 

;\,"1,'; (unfamiliar) "YII'''' h//..I' (J/..·1' J'''I~(lIJ.:fro' (J.U''r ,eaot.''1A:: .ell" ~,'}J~ 

Hughes (1995) ;\'Y."'l.II")· {'~Luut.m""" 90 ,f) (l:r, "';',:r7f',; hl/..£' 0/..-')' 

,I"}.(l1J. ,,'or ro,e9° f,rH1IJ.:"or ayro;" f,{J'f;Jt ~ro':: 

{' .,.ayt9'1'·, },,'(J(l ('aot.,';')' :r'II-:J' lluuuulll fl'I'~;;' au"(t,('~·l' 

{''''l.J'111"llIor f,, '(J(l {'uut. ,'1'''' ;',''''1 ;\'Y.lI'~ 4'y'9° n.A (J2,3 ro,fI'r '/'1A?,A:: 

'''&,:r'i'',; (Jt. ' /·'lor ha'l..f"I·7--'l- ro'm·1· (Juu~<'l'l' },,'O(l ('uut.·<;-l· :}:II-:r"'ro' (J9°'} 

y.t.,l)" "I.e ~,'}Y."'l.'I:} U?ro:" ,e;J'''IA (Nuttal: 1982 : 37: Narayanaswamy 1975: 

144: Kavale: 1979: 27: Fry: 1963):: 

Nuttal (1982 : 37) ;\'}!."'/.'lAV+ {'f,,!:'} ./.aYt },,'O(l {'aot.·'1'l' :1:1I0 :J. 

(J ' /"(lmro' f,'}'(J(l faot.,'1')· &,''''1 t"!1'7ro, orm·1' ayro~ .I'.;J'''IA:: oj·&.:r7~ f1&A''lro' 

.("n'ro· ro'£\1':/' 70% hlJ'~ },'}'(J(l fuut.·'!·), :r'l\o:rro, (J~ ~ro' ha7.f)AfI·)· J'!.t.:~' "I,e 
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,e',:;'A:: Narayanaswamy (1975: 144) hl.l',"'l.filWH(J.·}r n'/? i.l·n(l fout.,P,·l' 

:):flo:1' i.flar f"'l.IlA ."O?t n'/,flou.l'.ar Ij:.'r'r" nonn·o OU'Lt'lt,OJ' i.·},n(l fout.,~.l' 

1,,-1'<;' 70% lI.,r',:~ .e11J'/'A:: arm'" h70% n1.e hU'~?O 'r<;- :rflo:1' i.flOJ' 1I.IlA 

.e:-{-1A:: 1"/,&.:1'7- arm'} 50% OJ.er hit.!' n:1':r- lun 1'110 :1'01' w'lr ,,,:,../,:;' 

.l'.t.:q 1.e .e',:;'A:: 

'/'"'Itor n"'t'lmar &..,,<;, .r·(fOJ, arm·l' h70 - 80 TCt'I·}·l, hu'~ n'/? i.l·O(l 

fout..~;" i',fIo:1' i.llar:: h50 - 60 TCt'I'H, OJ.e9° h5 - 6 hi.ilC arm·l' !l'ff 

:r-II":1'OJ' n'II:"·/,:;' .l'.t.:.: 1.e .e ',:;'A (Fry : 1963: vii):: 

Kava1e (1979: 27) h·}.I'."'l.ftl·,'nl(J.·l'r Oi.·Hl(l out.,",.} 6.'/'<;'01' 90 OJ.er 

hH.,r n1.e hou1· .!'·(r -I'~t hlj:.·,':;' ri.l·O(l out.·",·l' :rll":1' ilIlOr:: h75 - 90 

hou·Y' .1"(, .j,oYt :rll°:1'r n-e h"'l.IlAn·l' .~t.p. 1.e .e·':;'A:: arm'" h75 % n:1':r­

hu'~ OJ'} :r-II°:1'ar '/I:"'/':;' ~ar:: 

i.l.!': 0i.1j:. oulj:.;t: !l:l!l:ar n-e i'l-fl(l fout.·",·} :r-II":1' i.llar {'°'LIlA ·/,°Yt 

n"'l.t'lmar i'l-Ol] f ou t..",:" 6,"'<;' ~atn, .r IIn'}l arm,·} n-/'ou IIh·,' Nutta1 h<;' 

Narayanaswamy n"'oul)<).e Orm:" .eil~oYfl':: Fry h<;' Kavale r"'l.iloYoQ->fH, 

"'oUl) l),e OJ'm·l'r fLU"} h1.e7,"',; ;JC f71 A~~'l' fIlOr?o:: 

h,W n1,e i.·Hl(l fout.·~·} 1'11°:1' .l'.t.p. i.t'lfl/'l'l fH'oullh ·,' r-l'II,r~ 9°U-t-l 

nt'l~HZ::I~Or rh')(li'- OUIPt.·l, '/'°YtJP:): n"'l.t'lfl/'I~ar i.·Hl(l l'out.8·l' 6.'/'<;' h°V"'·,'r:" 

arm'} nou~<)'r rU 7,17,n:"l .~t.}f hl.l'."'Lh-/,lIar ~il<f>ou'r .e;t~1A:: 

OJ'(\]. ,), 

hID 111 00 .c.t.:p,' 

10 - 9 100 - 90 h~"I'~ 

8 - 7 80 - 70 uulJhh'1 I O</:! 

6 - 5 60 - 50 1/;""'>;' 

h4 O:l.',j"· h40 0:1-1' llf1J9" 1/;""'>;' 



9°()t_~ Y'1I'1-

r 1\ ill t;' '} ".I?" 

(lIW 9°{)t-lj: oN'I'r (l'I'')'" {",.t).,..".), fC,'Ou,C,' ')'9°UC')' (J,.y.:j:: 'hn:~ 

·1·oYt.:»1· h') oom.e~ (lou 00''1')' f'·I·'~·I·1- oo9°Ut-·} f'}wut-L'I' (}t\-). ,em.,(>D'I/A:: 

{'QuL:<f Qu()l]()fl.J' lI)?.fJ,:r·9° .eoo'lh.1'tr:: 

(ll/.U 'I'''')' orO'!' 1'.1'1'4 .. )' t,t· ·)· ')'~uc,}, (J,{'1' f-t'QuLm"}' (l.,.t- hfll 

f')Qu,') },out·L'r (simple random sampling) o/A:" ~m' :: ,eU {',)ou.,) t,mlJ()R: 

o/A·)· f-t ' ouLm(l'''' 9°11'}.l'·r~ (It .. 'l.o MI] 0"0'1' 1I"'l.'lr fooIO}/uo), hlj: ·,.:;: 

V·II.,.:;: .I~L}J· ,r~uc·)· (J,.y.:r- hh·/A fooooL'r {)ft.:/A t'IlI0 2, I'l 'I' ~or :: (It,,<;'o },(ll] 

h·l·o'l fOt ,,.~:.). f 00 '}"} "v.). hr,:·I·:;: trll''':;: f.L P. ')' 9°UC ,.,. 11.1"1' hO?M' OY (..I' 

OU"ft..l':»:): '}.e',.r: hhr,:11 l,U ~f.1] 0111·,.. t'I'lC ·1·oolJ·~.e (looU'')'1'or trll'~ 

hh-/A fooooL'r {)f.'/A hI8.'it-'I'or ·1·f.C"l/A:: 

ft.oot-L'r 'I.f.'''~ f''''l.h-t·lIorl .eooM/A :: (lQu:e:Qut.l' (It.·<;'0 t,(ll] f"'l.1'}" .. )· 

hr,: 'I':;: V·lI-/ ·:;: f.L}J· ')'~UC'r (1, {.:)". t'I'I°1' ·1·ooflJfl,=>; oom'} 1]'1:t:or mL1'{·"f 'I.e 

'1'~1-:: mL'N·"f~ (l-t· ou.~.~.e O/A·}·c,· ooml h·l·m'I'III1· (l~A (It,lf.' 'I.e ' ''1''11'11,:: 

h/L.r 9° t,t- ' I, f·,. m1' 1111· OIL1'.y....,·· '(l;: (If'I-t- (lhn, h'H.OIlfl" ·1·f.L'I:: (lhnl 

(lOlm':" t,t··)· OIL1"y.:j: 'I.e f'''~1-·)· :'·~UC·)· (1"y.:):~ (l"o .. "~')· ·1·mflf.'P/A:: 

h~IW ''''~UC')' (1,.y.:r~ 11lj:·,.:;: 23 trll''':;: ,e,.L:~· :"9°UC')' (1,:,.: hr,:·,.:;: 12 

t,m;P'I.e trll-/':;: f.L:<>'· 'l ' ~uc'}' (1,,).: tt/A,(o t,m;P'I,e trll ' I':;: f.L:<1, ')' 9n UC-r (1,.). 

h') 01 If.' .et-f.' 11r,:'I':;: IJ-fl' I':;: f.L~r '}'9°UC')' (l,+ ')'1:0":: 

(ll/.U 'I'''')' OI·fl'l' f' ::h/>4 .. 1· {',)ou.c,· :"9°UC')' (1,{.:)". 'l'II,e'''Ol- h;:l·OI<P. (l:\'1 

{'°2,1''I'lIm· ·I·"}I]C ·/'(n :~ ·1·oYt:» :):1 oo9°L'I' ~(lC:: (l')o ... ')~')· (l·I·ooLm")· 

')'9°UC'}' (1"n: orfl'I' I'D'/. O?~'r {' 11 :;: h<j:/A '1''''lt:»:r (lf~ f.' WI: {'·I·oof.rH· 
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h1-t'l~;I"1'0J- l,I'1C l,t'lQDU"" hr-)-?Ouc')- (J,-Y-'I; O-'''I"for QD~P, OQD~;>'rm- -/,m1 

-,_uY&fI"I;'} hlrt'l'9" r~(1:-'~ QDr~'r I'd/X- MI,VI'L If'] i,A""I"1r:: flt'lU'~9° 1'm'~ 

-'_UY&fI':r- O°1.h'I't'lOJ- Qu'}'!.I': h-'-OJiI'" ?0,~-(1:1~ -/'QDCm'l'A:: 

1. m,,ri,n,.,, O~-QU-'1~-)- f-'-QD~m -)'ruc:" (J,-)' orfl'I' 011<;' h<;:A 

r~'n~ 9"~(1:r '01,,), -,'M.-Y- h;l'OI'" O~" hmq,,,,,or !'?"X-(1:)"- '01,-)- OJ-/)'r '/Y 

i,9"fI-)' hQuf-or O-l'? ~,n/ fC.'Qu,C; l,OJ')t'IX- (simple random sampling) flA-)­

" ' QD~m-:: t'llf.ur OQD~QuM' m,.n·n.e,- O'lQU''i'~-)- f-/'QD~m .)-?OUC+ (J,.), OI-fl'I' 

t'l°1. '1"1+ f 11 <;' h<;:A 9"X-(1:)"- 0-)'9°UC')' (J,-" !'-'-ilm+ Qul\J' </!'I'e:l~ OJ.e9° 

rhi"/lU'<;' 6.~,,:,- iIf'O,: _'-QDn/n/:~ QUmi IWfor OJ~'''f':l~ ".e "-'14·:: h'O'9° 

'/.1' l,9°fl-)' OQuf, ruw,.,.·)- OhlTl hV:'OJm- -"J',.~'l :: t'lr<)(\. O'I'~'-': orfl'r f-/,!-j-"-I' 

,j-ruC-)' (J,-r f'l1'i' h<;:A rg.'(11- '01'-)- M? Irt'l-), O_If'} O'lQu''1~-r f~QD~m-"" 

r~'(1:r '01,-), (\fI -)' (12 X 25/100 = 3) .e1f'lA:: 

2_ O'lQD-'1H h-'-QD~m hY'HV,. r~'o h~-"~'r -'_°?t,fI':l~ OJ-fl'p ,/j' 

l,9°l'l'j- hQD-Y- fD?,U,.,.,j- OOy.et'lOJ'l' p'C'}:rT f'lQD-'1 i'QU6'~'I' flA-j, (linear 

systematic s ampling) "'QU~m':: ,eur hi~~h1't'lOJ- -/'h~'orS'A:: OQD:e:QDt,r 

O-l-QD~m-'l' 9° ~(11- orfl'I' !'°1.'n~,j· "'D?tfl':)"' I'M" l/Cl/C hh<;:A ;:,,,&, QD?OU? i 

rflr QD<~(//m&J' ".e -/'OJilJ',.:: OMo QD.j'.''Im&,rorr '/.1' hrfl-j- hQD'Y- f"'LIf"'-r 

'/'D?&fI':)~ {lI,-r ;I'OJ"':: t'lr<)(\. 09°X-(} OJ,fI'r fU'LD??r:" -I_OY&fI'1- 64 Illf.,. h/w 

rx"o f°1.QDt:m--r 1'D?tfl'1- M6- fI~fI'r (64 x 25/100 = 16) ,elf'lt'l-:: h~If.U 

l,fI? flX-fl·j- ./,oYtfl'";)'-9° oflr Qu.~t'lmtJ' 'IIC1'';' ".e i,?·j,: i"k)' OQu'lIt'1A 

(64 + 16 = 4) 1'°1.1,+ .eU''1t'1·:: 01W9° QDlP~-j· oflr QD.j'.t'lmt,l'or ".e O-/-? 

</:'I'C 1: 5: 9: 13: 17: ... 63 r-/-QUlI'/(}-j- -/_oY&fI':-'~ il'r'l'j: .eQD~lTIfI· 0Yfl-)-

tuw O".e O-l'In'i'iI"j, 1I.e.,fI':r- fI'I''1'" f -" QD~m'+ -r9°UC:/- (J,f':l~ 9°X-(11''1 

!'./,oytfl'1- {lI,-r OD?h-/' flor lP'}mt::fr -/'QD "h:l:A:: 
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lP'}m.-::'r,. 2,- (I'I(]u.'I~')' {"/'(]u'-::m' ')'9"uc ,)· (J"y.:')". : 9".1::(1:1"'1 

'/'°U,fP :r· '(1'1'''' 

tn-H'I nr,' ou.C;'I"'· (H'(/UGtn, 9 11 ,t';,' 

,,'t, r~" J:·p··r, f--l'00 Glll' ~')', OJ·Il',' r"v. (]c;ou.lj",:" r·I'Im'lP'. 

<I!. ""9"UC:" n.:,' '(1"')' 9".~·~'r, o.,~. .,."?t,p"),' ,~07tP")" 1]":" 

'(1"')' '(1":" 

OJ tb i':!f"C % 

I 11",.,·'1 23 12 3 27 1 38 30 68 25% 

2 h~'I';;: 12 II 3 195 30 21 51 25% 

3 I1A.I.. 11 3 218 31 24 55 25% 

4 oj') Y,' .et,.<': 10 3 204 24 27 51 25% 

.f.' 9" C. 44 12 888 123 102 225 100% 

hnu fltl.e h''''-::(lOJ' IP'm.-::'r,. (]u',.,.,H1 h'}y"°'l':J'lIor (1']''1'': h:hN··)· I,U"'" 

')·9"UC·)· (J,.j'·:f f'-I'(]u'-::m:j· " '''U,fP'f 225 ItlJ",. hh~H.u9" or(l'r 123-,: OJ'}}!..'f 

102·,: .I'. aI'/" (b.j'.:}: C,"fOr " 

lInu '1''1,). (lou'-::P. "'1MlI(I..I'~')· {'1' 11:J:e: or'} {,x",/,-r,: oum.e", (/,1]<:: 1, 

,eou lIh:I:A) {''lOll,,''', (]u9"U?! (lI"r:,fl f,(l1] h"'l.'I7- {'ou !'?P':j' hr,:1';;' V·II·/,;;' 

Y..'-::P. -r9°UC')' (J,+'f (lou·lI· lIou9"'-::'r h/,"'9" (I"l.e (loulJ'~ f'lou''I ou9"ut·~ 

h-/'OJlI~ ')'9"UC')' (J,+:Y. 'O;J' -/'ouCm'1'A:: OI1.U9" ODlP.-:::j· 11"''11: (I '/' ou'-::m"'" 

·)·9"UC,)· (J,.j'.:}: 11;;' hr,:fIo~: orfl'r f'/,"'1C;;' ~!~! f'°'Uflol'9°~ ou9"!!?! (lou·fIo 

{' -I' ,/.:1:e: OJ'! (]u m.e:" ~,'},r:,qo II· ;J. Yo • .,..'!"" A:: 

,,·t· rlPi' h"'A rh"Yc'i qu m.e. ~I! r ;I·R-H'm· oum.e-,,'} 'l"A,"OJ' 

-','rC ')'9"UC')' n.:,' ou9"Ut,'} 1]"')' ou9"U{"'} 1]'H' foui\{l")' 1]"')' 

1 11",·,·'1 23 4 4 4 

2 11"",·'1 12 4 4 4 

3 I1A&.. 4 4 4 

4 OJ'H'.: .e {.. Y,' 3 3 3 

J': 9" C 15 15 15 
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hnu WIJ'. h'p£: {]1D' iP'}m£:~'r Qu£:,P,'r ?'}J',"'l.;J'1I1D' uum.e41 liMIt" I,9°{J')' 

QUrut,., \' :J' ,I',II (ur, U-II'9° r;J'.I'.'H'w,'} QUmJ'.;P q"&v"1D' QuAM'A:: 

III/,U '1''1')' QudifP;r-'} II°,/Mo '{] O'P~;;' uuvlt, ,{' ~,), J"III'III")' tl.e..fP~l~ (tM' 

'1~"ID':: ?',o'r 1;;'/ lluurut,., f ·"ot,.(,f.I. f~',h·~ uumJ'.;P : 2'ti' / rh~A Or{J'I' 

\',q,{] ·}-ruc:" rAh:r: 3;;' / lI-I_o7t.fP -:'~ I"/'om' h,,{]n fuu£: ,';:" ':""<;'fP;l~ 

<;,'fw':: {]uurtJt,,'} h" "1"1 ('~',h'~ uumJ'.'P: hh~A w,{J-j' f'}q ,{] ')-9°tJC') ' 

rAh:J' ?<;' M'OVt.fP"f h '"olll' i, ·}·{]n fuu£:,~'l' 1., ·/,<;'fJ,;r- uu£::iffP;l~ "'o'{]{J{]'PA:: 

htW 'p'rll-r ?.t"}.P,'P,-' f uu £:p. °7oqt'l().Y I/.~. IIOV·{]t,.t,· ·), J'.'/"ht,.A:: 

11'1'<;"1, Qu£::if lIo 7oqo'{] Y111111w, \'~',h'~ Qum.e;p (]hM J.',:Ctt<;'·I, Or{J'I' 

f'/,m'p{)-:", ~'rn1"' uu iP £:.), {]OV .l'.£:,,} {]i,rr1w' ·" II.:l ,~-!" (]Cll\uu'YfJ'1"' utt·fI<;' 

i,{J·,' .1'1")' Il'!-om{]')' {]:'{1 (]<;' uu,~,~·), I' .,' QO £:lIl"l' uu 9°Ut,.' ? Vl, '/" II")' -f'.I'.C "lA :: 

uumJ'.</l (t{J'r h~II·1"' i, II+:: fQu:t>.:Qut.Yw, h~A i,m-"'1.e QO£:)\"'} 

(I' uu9"tJt,-1l ?:r'1 f·r9"tJC ·l' ,I',£:~' : rt'lllm1-{]:", f ·rruc·)' 'lWd-: wll</' ,) 

(,u2,Qullh·/: 'j'.f'</:fP;r·'} i,Ij'):A :: Qurut,-1- uuA(t;J',,'ID"} f"'l.g'1-q'flD' qp.. n:rfP;r-r 

flrrrY</:fP:r. i",/C " 'o'r"" PA:: 

(' UUm,e </l fU'M-;;'w'<;, rc\{J,/''ti'w' h~II·;l~ ,I',,,}q" {]h~A ID'{J'I' f"'LIj't.l'.ID"} 

nq,{] A?,D.e,': f·,_o,/t.fP;r-, fh~A w,{J'r nq·{] ,,-,) ,1-1;:: f-f-"'It.fP;l~' h,l1n 

('Qu£:8·)- 'fll-;J' OJ/I"-, f"'l.uullh·" 'rY'/:fP;l~, i,Ij" -'PA:: (]h~A Irll')- W,{J'I' f"'l.',1 

l..rVi/P,. ' r,C"/: frt,.o, 9"C6"1,fP1"' r"-om")' o.U"} Qu9"Ut,.1-9" h</'om..)- rC6"I,fP;r, 

1D'{J'r 1''''l.{J°7 QU-{]')-'} ?Vl,uu C m- -f'mJ'.,p'PA:: {]h~A (tM' ID'{J'I' M -Ij·,-·/:·)· 

'1',C"/:fP;r,<;, ,h')(1;r- .I'.,,}q" i,'.e,- 'l,e',;" fU"r i,r{J')' i,r{J')' UUUU/l'ti'fP1"' 

"'O'I""'1'A:: ? HW uuuull'ti'fP'f'9° W'19" h~·":;' : h~ ·":;': Quljhll;;' : .,,;p.,,;;, ?<;' 

fl n l9" 11;P"':;' fUUI- <;':"ID':: uurut,.'r?'" 1I?.f'·}.P,' . ." ' rY</: W,e?," ,h')'{] 

f"'l.{J°7uu-{]·)"} UUQUII:;' QuCmOJ' ?,·H,.I'uullh·,: '/,1AX1:f'PA:: fQUmJ'.</l i,t,. ·' -;;' 

h~A UU?,DUt,_1- QuAc';J' ,,'Or,<;' i,{J·,-.I'('-!'-;J' '!"OJ-' m~ fOV: IAo-q:,"w-, ' 1' ,1'</:fP-:"-



18 

qom.e</l ,}'lU?Ol' (J'?A~' h" " />qom<;" m,.f'},np,. h":A p'C {''''I.1/, 

'l'.I'·l:fIJ:f'} l,qu'lM (J,,'qot'llH'?O a/A~' qoqotSfIJ:r· h"'l\4-fl,l' (J~'l qu?OUt..r 

h '},e:. "" fl+ ,'-~C'lA:: 

f",-"'I t.?' 1- 1, 'HI (1 {' qo t.,~'l· :j: fl·;1· h"'l.o)(nC]~:o)o ~'r(1 :)'. lJ)·fl'!' (Jh~A lJ)·fl'r 

{'°'L!l'l~Ol' {'IC]'(J ,1·9°uc,1· 'I'~;;< Ol' ~lJ)- (Getachew: 1996):: (Jqu lYr~ (Jl1;;< 

h":A lJ)·fl'I' {'IC]·fI A~~,V,- hl~'l' h'}J'.°'LIJ'U: qot.p' flO?"n-,l' o.c]A 9°Ah;1-flJ:j: 

'''IJ'l.~'I'A: : 

~Ah;r?"';l flO?ll'JS. .. ~ /..-",,~;;< qU~t-l'} O?,?'f,l'<;" fllJ'(J A~~Y: 

{'°'LIJ'lJ:C]~:lJ)'1 h":fl 'UI.,I';'· 0?lJ):/> l,fl.l.'l'l ~(JC :: flflln?O (J1',1-9°uc·1· (J. .y.:,; f'11;;' 

h~A O,"'IC;;< qo9°1Jt-1 qolJhA qu-ft- .I.-"'~;;< f'IJ'r<;" {"}lJ·fI A?O~y: 

{"''L IJ Z~·lJ;flJ)·'} h.,: fl 'ut,f ,1, M,'I"~o)- .I't}(lJ</l V'fl'l' v'fl'l' qu ~Ut-l ,'-qo C m'l' A:: 

flqo9°1Jt.-r f'~Ah;rlJ)· ,}'lu1 fI"'L'IC] 1""'lflM'flJ)- (un (J~Ah;1-Ol' lJ):p;'-~ (}oA1./L 

(''''I.'lfl'lfl·fI'l·'} flA'''' l,'},e:.h"· fl· °1'~OIL.I' "'o'l':/:'/:'I'A:: 

(}oft-~ ~Ah;rfIJ1- l,'},~' l,'},~' fl'1'9°uc'1- f'4>t.(J ~'}c]1I ·t-:~:9°1!' 

MhO?_.I_fJ~(J'l·<;" l'I'fI(1 f'qo t.,H 'r,l'</:fIJ:j: Mhu'Lqofl(}o(J'l- Y:t.fl ,fflOl'I r'ul. '1~'fI 

hl,e:.,fm-"'Afl· "'~C'lA:: .eu~ hl,lY: Mh V'fl"" {?,CC] .~</?-'" h~fl 1.Il..I':'··} 

.I.:~:tA :: 

9°Ah;1-?",; I',,'IJZ,P'.;" (JhM ~·c'w·" lJ)'fl'l' Mn* 'l'~uc'l' Ilflqu-.I'?':j: 

MlC]'fI :"9°uc,1' MflJ'r 1""1flUOl'I (Jqoquctl't/ (J".t/;J:e: I'~Ah;r '/IClIC 

qUult.J'~'l- ~lJ). (Mt. 21 ,r1<;"'I/IJ.A):: I'~Ah;r 'IIC'II... (Jh~fl' (I)ofl'!' {,,}C]'fI 

;"~uc'l' lJ):'''j' ',.,?C]PI? .e U'<;" fl· "·'(Jfl· r;ro(} '/IC11C ~'I'n:l',,} .I'IJ.,.,,· ~Ol' (Gage: 

1963: 298 - 299):: ~Ah;1-(l)o1 r°2,J'IJ'l.p,.,l· lJflqo''c'?':j: qo'flll'l' (Jqu~U"'9° In 

(J,,.,,?t.?':)'. 'l,e rqu~<;"'IC flO'!,..,. flfl°'L&.'!'C ?OAh;rlJ)' fll, '}Y: C]flqo·,f '(J" ILIJU: 

h 1 ~ 0'L 'riA (J'hn4~quOl' qoo"'t.,,,, (Gage: 1963: 306) .eUr v·'J,;1- hU/'}II(J. fJD?fl1c] ,1' 

(JIW '1'<;",1' Ol'fl'r 9°Ah;1-flJ'/i r,f"ll'l,P,·,j· fll,IY.· lJflqo·,1' «(JM'''flJ)') '(J': ~Ol':: 

9°Ah;1'?"I; fJD2,IJZP'-(J ,l' 'Ul. (J~Ah;1- l/Cll ... lJ)·fl'r r06.~·'l- ~'I'(1:r· (r/,')(11-) (Jh~A 

lJ)·fl'I' " 'UIlJt..'I? !llrr (Jr 1, ll\~· (J,, ·om· (1;r fIJi· {' " --J " ?OAh'l-: 11AlYr J. °1'1" 
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f"x " 7"Ah')' ·" >'.C '1A :: 9°Ah:1':»'1; (J/LU uuAh ·t-Il't>'. ()l< uu<'. P.:»:r- h·,'o(Jo(l. 

(J:VI """'};"~()l< 'pCWT'A:: 

3,2,3 h'Hlfl 1'60<'.,<;,7' t.,/'c," 

(JI,/.\!.' f"'oJf'l~ fhlj:A >'.<'.Jf f"?,1r -r"?t.:»:r-'} I'I'(J1l fuu<'.P,')' "fll-;J­

lluuQD/n (''''lYit:r'IIOJ' 'I'~li II,e.. fI'I'(J1l uu<'.·H' 6,"'" MI..7.1?:,Y. Quitm')' /\/.I~V'~ 

9°trt,/,} (Weir: 1990: Madson: 1983: Davey: 1987 Stavans: 1993) 

(JUU'I'<Pit '1'>'.7" t'l.A (JhM .l':ctt"", ()l<it'r 'I"'A?,A:: 

(JtW 'r"')' ()l<it' r f·""?t.?'1"} 1t1'(J1l fuu<'.P, ,)' :r' II-;J- lluul\t}.r fLC1A trll')' 

}"I'(J1l fuu<'.·~.'f' 6, ''''':»1' (Mt. 2 V /\" III .euullh:tA) (JI,'r1OJ' ·"H..7:~-/'()l< 

"'m1:»r. /\V:'6,'''~:''()l< ·">'.C'1A: : 6,-/''1':»''; trll')' fV'HI')' 7"hl,r.}7" (JI,Ij'.' 

6," ' " 'I.e '(J,' hQUQuit<'.'} .eAq, "'II'''' OJ.e9° hH.J' (J'I.e 6,"'''?'1'1 uuitm'} 

f'r"'I:,} ()l<111.1, f'(Jllm }',it"'''1''? :~ itll"?j >'.C1OJ' ~()l< (Harris: 1965: Madson : 

1983):: 

I'l'nll f' uu<'.·H, 1' 11-:1'1 lluu QU HI h"'lY',1I°11l+ f'r Y'L> '}.e~f,:r- ()l<it'r '1''' 
'I',,:»r. f 9°C61i]. "!.S ~ll f"'ll]lI+ 1\.1 >'. If'r 7"V't.'}'} (Weir : 1990 : Madson : 

1983: Stavans : 1993) WT'fU.'f' fluu'r<pit flhM j'.'C"'c,' ·" ()l<it'r -/"IA?,A:: IIH,V 

'I'''')' uu<'.P. ,,?OI]Ofl .. r~+ fl-/'H..7:~>'" trll')' &,.",,:»:r- ()l<it'r 1"" fj 'I' ,,, ,), 1" 1',1'''' 

'} .e 'dq~ 7" f' 7" C .Ii), I\. " ~ II 'l'.1' 'L> :» l' "1' OJ': : 

fl/\,f'/,n,v,. I.,.,'" ()l<it'r ltitC }"itC 'rY<f::»"f ,,.fj''''I'A:: fltrll'''9° 6,'I',,:»"f 

Orit'l' I'''?:lrr f9D C6b), /\" 'Ill 'r,I'",:»"f ·fll,1'7" l\.t,.A ~Or:: f7"C61i), 'rJ"L>:»:r­

QDA(>,'1'()l< fl"?7";J-T I,ot.C" lluuA(>'1~7" lj:'}"P.' (j"'Ulm' fI,H1:/l'l':'} .~hQu·r,'1·· 

~\ V;.e1r 'PI:1'''' 1I"?.l': <'."? -/''l°h':::A:: II/\YI,n ,." 'l' Y 'L> h'I' <'.(I.'} 9°C61i].?' l' ()l<it'r 

I,''l ... ·Y;;l~1 h')'hhllli QuA(>1' ,~c 1I"1uu"'nA" ~\vU''''it", 1I"?j'.-<'."?7" -/-qoh':::A:: 

l\V·II," &, 'r,,?,:r- f 'I-uu <'.m .. )- 7"11]1l '1~ (J"-1.,:1-Q"I; mq.'I'I" f'p .1',:'1° r'lOJ,'pr 

'I,e 1\.1P,.eQUW<'.''': f·,.lIf r'I()l<'H'19° /\ V;,em.e1: '1'<'.')- ,,. >'.C'1A (Marks: 1\." 
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No u : 1967 : 336 : Hughe s : 1995):: fl~,,·n(1 ou t. ·v,-)- &." ' '1 OI·t"I·r \"1'.1" 1'$1"';, 

·H,IlIlli' ouAM: 1I"'1"tn' 'l,.r,t,:o:" ('-"ouwt.·',fl·)" ?"O,Il'fl "nfl'fl'1 dUt..'!·)· ("'I!!.: 

fldO U"r · f· &.;1' 7;",; ?"",Il(1'j" 'l.l'~(J.'1 'tet..';, ." Y:'IO Il<\'for (Jor ' /'o)' OI.e?"" .I' ",,:~':e:..,.. 

Y:lldU-)' ("r.l"L':O'li' ')'Illlllli' duA(.,:r, h,·v,.r·l~t':or QIlA \"";i=1I01' U-II' 'r,:P1? 

,/·Y.C"}A :: 

hl/.V 

1',/.o1t?,:r··} 

I' :r dU ',Il'l'olo 

fl<\.e ('·/'tn-M .. )··}<;· 

y.t.:<f .e (]lJ 'J~r, fl'O :-

6, ./. <;':0 :j: flh'I"~or 

I' dO 'Mil")" ~'I'(1 :.,-. U-II· h"n'l{\. flO1t"1"1IH' 

~, ,·fl(1 I'dUt..'!·)· ""-'11" :r'}?"" .e dU '11'111' ,HIli" 

lH'Il.?:lf. fl~<\ flU-II')' I'*'}* h'1 flll.lI"~: U-II')' 

\'"....,~ ~,h9°C' (Psychology) 9°U'?-'} -/"I?""ulouor'1 du;'i 7iA "·Y.C'IIl:"olo ~,·}.I'.'I'1 

'/'Il.? :e:·/"P A:: h' .I'.1'l I' ·/'II.?:~:·)· 6. -,.'1 :o:r,?"" flllllou-J' :0'1; -/""I?"""7du or ·'''lfL't·), 

(Validi ty) ~,,·v,<\'I'or M°?""~')' <\,e ·/' Y.C1.A:: 

1'6.·"'1:O~:' MI"'"'1°'1'~~ ')' (reliabili ty) 1I"'1t..~·I'I' n.IlA?"o 6."''1:0":[' 

IIc/,C,'or '1'<;")' hdU'P<\:"or fl6,:" f,CIl fO%U'~ I'll li' ll'i:A ."01t:o:)"· h'·'i.,V'·!\'1:OI· 

h-"y.t. 'Ic,' h:rt.ou' fl:~"1 ~,t"I.,,01a'l'~~:J-:I:OI' Il' Crombach Alpha' 1'~,t"I ·/·°'l°'l'~~:" 

oullh..t' '''ouC -hlA-;t:A :: flt"lll. -': ('.,oOn'or rt,t"I·,."'I"'I'>;~ ·)' orm-)'?"O 0.82 1J'!\A 

(~,Ilt 4 U, .£'1'l11I.1.A):: .eu OI·m·)·?"" I'U-II-", &.-"'1:0:1" }',t"Jo/'°'l°'l'h·)' 

.('du"In:rA:: I'U-II·" 6."' '1:0:)"' orlll."'" ·II?""Y.·~·?"" (Correlation) Il' Pearson 

product moment correla tion ' ·,",'lA·Y· orm'/: 0.83 lJ'!\A U,llt 4 II, 

,eou"lh:J: ) : : .ev?O h.n·n.p, . • /,01t f1l,.!"},n,P" & .• ,.'1 .,..,,?-?-n.'/,). J'lIor olom')' 

°'1"7'7·/:, .1'/}.t'A:: .ev Y."7'I" 1'&." ' '1:0''; I'Il,n.!'.·)- J'.t.:<l' 'l'duflJr1j;~ dUU'~, 

J' dU "I Il ;1'6) ;: 

6.'/' '1:0'/; hll.v fl<\.e fl,'oOIIIOOI' duAIl ,,.1I'?-e:.,·0I·: ;,(1':·':,:':01', f1·/·dullh·,.?"o 

"lA?· dU dU 6.'.':O~: ,,.70' 6. ololl:':OI' II'r'1": (',,. ou t.ill")' "'0'1 t:o :1" h Vi.n,:::::,:OJ' 

"·Y.C,,}A:: 6.'1''1:0'/; lI'hni?"" I,·"nm+ flU-II ')- .,'h;l-:r.e /}?",:r ')' OI·t"I'f' ~or : : 

fldU:e: dU t.1' or ,)?"",.), &.'/' '1 ~, '} y" (,·,'nm QlJ"}' fl'Hl:r~ /}9",:" y. "7'1" 6.''''1 

V'II:/' '1"I'l'f':tA:: 
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(}Oil," 6,'1"'19""" !"h'lm")' (U,'r~ar~' hl" )'9uUC') ' (H" '; (H'out:m- t, '~ .f.'.' t,/.f.'.' 

I'll;;: hr,:&\ rt."'lc'i' ou~ut,'~ &,;J'1~')' ~OJ':: U'M:9U &,'1"'19':"" 1IL 

t'&\"'aJ('l~tt'/:OJ'9u:: {'11.U9n ~tO.I"r. I'&",'<,'f»": '}tt u1 t,'Hl(l ('uut:.p,·), :rll··;r'~ ~,'~:~: 

I''''/,HHI r,: 'r~:"1 oulll'J,} lJlluuU''r ~ar:: t,'~ ,(1(l rUDt:.':+ :l~lIo;J'I h"'lI(1·(1 'i:'I'~')' 

(1ou I\{")' {',,' l'JV\, tl.llo:r· 'r'l.y·1~~ .e·I'i' II,:: h~H,u~ OJ,{J'!' Langmuir: 'l.'1 

Bowers: (1967) : (l.~II' (1 988) (1~,)tI.~,). I\.m4'o- .e1~ttll':: 

(1&. ". '19"'; ar{J'I' .I'll")' 1'9U C6"1. '!'J" I.'9':7' t,/.f.'.' t,,}.f.'.· ~'I'·(1 1\.0fl)'/:OJ' ',1I 

'r.l"I:9"/; .f.'.°/'IU (}oil')' (}Oil:" ~'I'·(1 .ell"'&\:: (1H,U?O uuwt:.), 'l.J"H/.", 'hn:~ 

(l'l..n·P,'}.'\, &,./.'1 .!'·n'OJ· arm')' hIS ;J'{J(l I'U'II": &"/' '19':)'. arm')' (1t,'~.f.'.· tt.e 

'/'.f.'.?0C: h30 h,/'uuWI(l (1:\tt 1I')"~:r~, .!'ou:)'· WH': OJ.f.'. t,{JC "'lIar~tt\:: 

I'~C 6"1. 'r.l''''9':l~ t,C 'lU OJ'Ill, ')' huu{JIll 'r t'I'1C ,/'t;j~. lJ"l.'" (Objective) 

(luuU''1'/:ar: (It,'r~ar ' (1;1: ;rCou'PtI:: ~1I (''''U11I+ t, ,},(l(l l'out:·H· '!'J"I:9':r.~ 

hh{J'h~, t:~ t,'}'IC h,~C I'l')' &.-t.'19''f ,:JC tt'tll~~ (l'/'ta),lJ"l.'"'t;r'far r-t 7i II, fl.u,,}?n 

(Madson: 1983) f'r'l'/:'} OJ,m')' r(lllill t,{J,/,u1u11 II"'/t:t:°} f'l.Iltl (l{l{J')' ?°(}ot·'} 

((It,',.:~ar : (It'lt: 1'.e:Ut: ~t:.,p 'I""'lt. 'l.<; (1t, '}.~ rh'i:-t7,' (}oM';;: .f.'.t::~' I't,"'lC<;' 

QU9°UC) ;rCouar t,u1l'J.e arm'r. ' /·ou//U}!J.&\:: 



n/w '}i,.1l n<j:A IlC n·I- II.r~ rqu~p' U'/tVlofl.r ou,·,f'.,:f- r·''',~ oud:?';;, 

~W'H-~'f"r J?'i'Cflll·:: 

IItW 'r'l')- t,·}p,. rqu~p" ""Mon,.r H.I'.. lIou9"U?, {'-I-O?Q;l. rlt,h·<j: 

oumJ?1> ",~tr~ n3.2.1 -''''AliA :: htW n:r:r nOom.e4l 1'-1"17' OO~;P,fP:r 

.e-"~-I-'l ft. : : 

·".-k. p:J' 1]" ')' % 

I IDlY: 11 73.3 

2 <t.). 4 26.7 

J':'l"C • • • • • • • 15 100 

"'. ok. r+9'VC')' Yol1l 1].,.). % 

1 -':. ~f tt,,07 4 26.7 

2 tl..~h . .It °11, 1 10 66.7 

3 ',,9D .h.. p,. o//.. 1 6.7 

Yo'9'C . . 15 100 
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1P'}m~lr 6: qom)?"n 'l"A·I"I»· rguM· qo'F'ut·"} (Jollmr(J-r r') '9°uC')' 

'1.e ~.). 

fllt\ll1~· n ·)· r-l"OIlC')' 

"'.'k. '}f. ~.). 1111 ')' % 

1 ~,"'IC"{- 15 100 
2 M - -

.f:9°C 15 100 

" ' .'k. fh1&\'7(\--l' lIao"} 1111')' % 

1 h 1 - 5 '}qu')' 2 13.3 
2 II 6 - 10 " - -

3 h11 - 15 " 4 26.7 

4 h16 - 20 " 6 40.0 

5 1121 - 25 " 2 13.3 

6 1126 - 30 " I 6.7 

!':9°C .. .. •... 15 100 

hlW (]It)? h'I'~(J·"'· IP"}m~lr~~ (4 - 7) qo~·H ;>"}y'°'l.7'II(JJ· gUm)?"!'} 

'I"A-rar hgullft.:/· 15 qo9°U?"} ar{)'I' l,{)? l,"}P,. (73.3 %) (JJ'}}!."f O.U'r lll:.-i" 

(26.7%) y."1'/O f\,Y·:l: '11:ar:: (J'}9°UC')' ,~~p.1:ar l,"}'IC ,'!.'lI10 0 ?: (J .. l". ·'!.'1t.'1 

t"'F'J,,. .'!."1t. Y It:far QU9°U?'} .(JII·)· (J/l.lJo 1>Y.9° ,/·h·/,A gUIP~')' 4 (26.7%)' 

10(66.7%) ;>''1 1 (6.7%) o.U'"} lJolI·'F' (Jh<;:·/·lI' ')''F'UC'} ./.*0'1-)- rl'lllmr(J·)· 

r ·)·?Ouc·)· '}.e.H rl,O?clI' *'}* ~ar :: *'}!I?ar"} (JU?{)-j'O?C IWJ:(JJ· A'F'.e.· l,IJ.Y 

hl -5: hll-15 : h1 6-20: h2 1 - 25 '}QU:J' .). ;>''1 h26 '}QU')' (JIt)?' )"111111-')' 

QU'F'ut··} '(JII ')' ;>"}.e. ,l'y.'F' ,/·h ·/,II· 2(13.3%), 4(26.7%), 6(40%)' 2 (13.3 %) 

;>''1 1(6.7%) ~ar:: 

hrw (JIt ,e ~\"}y.·/·gullh -/'ar ('gu9°U?r r ')'9°uC"" Y.~;~': ('Ollmr(J')' 

r')'9°u,)' ,},e'I')': ('l,'IA"1I1"')' /lgu"} (JJ/I-/'. r°'l.m"!QU·-)- gU'F'ut·r lI'r'l-" -j"I(J.'! 

mj>°'l. gu~"P;9):):"} II.Om· ;>' -}Y.°'l.:f II· ~ar:: 



f'r.p'L-OJ' 

·I-. 'h. 

I 

2 

4 
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II. (lhr,:A (}Oll-)' h4'<::IJ. 'rJ'</??"'[' N'1!' quaj"?'"f -)'-N'lJ 

lP'}m<::'fr 8:- fhr,:l1· oril'r f'l,"'I c li' -)·9"uc:,· -"S f'qu"1tS qu?"rhr,: .e(lA'I' 

(''''l..f·/'IH·(I·)··} (I"'l.qullh-)· (""1'~~ qD<:::/ffJ,;r· 

·r.p'L- 1]11·)- % 

nhr,:tI OJ-fl',. f"1.'1'cn"" I?,"yc'i' ')-9"IIC')- .entl'r 

f"V'-I-!J.t.OJ· nf')''i'OJ' h'ltl 1.e IW' ? 

v. nlJ~.v,Qu·r I 6.7 

(\. (lour,1C 2 13.3 

,h. n"nn·n 8 53.3 

UU. flUD~tj; 4 26.7 

nhr,:tI OJ·fI·r rIJ?.t'lmar fh"YC'1 *,~~ ') '9"IIC:r .entl 

f"Z .p·)(\·n-I-OJ· {':"'i' OJ·'} ',(D' ? 

V. )',P,9U {li f uu t..v,.). :f-(\-;J-'} 1 6.7 

(\. tI,t't·(l'} n,"I"IC rJ au .. It\~~ :1'.(\ .. ,.", 3 20.0 

,.11. I,,{I~ f uut.P, ·l' 1- (\0 ;J-') 6 40.0 

uu . ,I,~'W} rl?i" ,h·lj: fuu '?(\l\' :r'(\-;J-'} 5 33,3 

f1uu n yt.r Qu?j' ,It-l-- OJ·fI ·r f"Z"r+ ouAuo :~ fIJ·r .entl ' r 

(J 07, .f" ..,. h .... r .). nl")-'i' OJ· 1.e 7a>' ? 

V. )".c:9°(ll f1uut.p' ·)' I 6.7 

(\. ,h/}'O'i f)"} '?"IC nuDO/MI' 2 13,3 

,h. I,-}·n~ 1I0ul.-';·)· 7 46.7 

u u. ,M11/ O~· tho r,: nuu"It\ l\' 5 33,3 

luLU (It\.e (I ,,, <::(lor lP'}md'r oril'l' f -"qu IIh-,,-)· ' r.1' </? ?,:f f'hr,: II, oril'r 

('l,"'ICli' -).?UUC+ -"S f'qu"1t,.1' qu?,'rhr,: g,(lA'I' iIII"'l..i'-,'h,{,(I-)'lJ iIII"'l..I'1I1·(I-J,·)· 

f'h'LA IICr,: qu<::P" 1I"~,?'r+ f'4'<::IJ. lJ:for:: (lhr,:A oril'I' r"'L'''C(lor fl,"'ICli' !/:'}!/: 

·)'9"UC .). .e(lA'r f"'LJ' ",'h,<::or fl"n(l'(I h'LA 'I.e h '} ~lJ'~ hqu m.e</! qu 'I r~~ 

l,·(I'I~"; (53.3%) 'IAU','A:: 

('2li'or 'I'J"~ +9"Uc·/: .e(lA'I' f''''l..1'111·fl·/'(Il''} (I-,'qullh-,' 1""<::(1 ~or: : III1,U 

'1'J'</?9" flU''} (I·fltl,?"f. /40%/ f-,'qu<::lIlor "l''}'fln rqu<:: .~-), i'II-:!',}" r"'Lllor 

~or:: (147m' ·,.t, </!'rC 'I.e 114'<::flm' 'rJ"/: (1'(1'1-)' f'-/'t'lillor quAil "l''}'(ln 

(lqu<:: .';-)' 'I.e" ('"'LA ~or:: .eu,} quAil ('r'lIIl+9" 46,7% lJ'fo,.:: 



06'V-(I" %017 ,1,I,l'W {, -7110600 '/:'\JV 001{ .W·V'~o" Vp",'UJOO :: \1.(. ",'UJ'd J,.Od' {, '{ 

<\IllS {'06 :!:af7l.o+ ,/:·}V'l.oJ ±afJ:i.OO\1OO {,.aI,HiJl}'l.oJ .p,),.1, <lo:!l9 

::\1J,IJ\1OO ·/:Vl.oU ,,-(lVI.o:N 1Jt {"W}.hU"(" !:>'{ "'OV~o:J'( lI'L\1'O" 

% 08 u(,·"I{Vno·"u t.al,I,l.o7&o .alV·/:.r:I{·" ±afJ,;OO\100 {,.aI:!:wV7.oJ .aI,I::fiaf7l.o·I-V 

::\1J,O\1L <UJVlnd'{,'l 1/l. {,.aI}.hlP( !:>'{ 1/1.\1-(1 {,·l:afJ:i.OO\1OO ,w:I::fiafno.J'v 

(% 9'98) ,1',,'1.hU"( J,I)'W {, -7llu6 00 ·';<Vv nOI{ .aI." \1ob VP'dUJno : : \111'd 

{,.J:.af '1,S J, :j'I{V 0060,1 '),'06\1 {,.aI,I:\-J' ,{fc'( 067l.ol{ !:>./:UJI,lOOI{ {,:I:.af.'i 00\100 

.aI:!:;f.c6no.j,V J.·71l06OO }.:Jl.o1(J .I.1:7UJ {,ca <l0U7.pJ 'd\-U Il'lll{ 

0'09 6 'V'7V'J' ,1:'J-.j"I. "1' 

£'££ , 'V '7V'J' ,1:,khU''( 'V 

L'9 [ 'V'7V'J' ,,6'V'(I '(I 

i of1J:k,', 'VO'; {.u6 '}V'LoJ ·}uJ~oOl1oo 

{.-fO,I:rUV6uJ of1Jllt,IU J·IJ·CO ·}uJ?&o+ .CO:I::?n6·PIJ,i7.ut( 9 

O'OZ £ -{lVlo~'( ::)\1'( ::111'1 'LV 

£'£, 8 ·(IVLo~'1 lit {..CO:!!hUo'I 'V 

L'9Z 17 ·(lVlu~'1 '/17.11' (1 '(I 

i 'VLo~,f ·COV'~ .r't(+ 

110,,' {.nO '.t· 01.~ noV} oD {. of1J :H" V k J ·]:uJ?t.u.I'V , 
£'£[ Z -(lVluV'( ::111'( :911'1 ' tl) 

L'99 01 .(1 V lu IJ 't '/I 7. {. ·m :!!" U· 'I 'V 

0'01: £ '(IVluV't '/fl,I1'(1 '(I 

• 'VluV'J' 

110d' too {..} uJ;'; 00\;1 00 'j'uJ?/'u+ .CO:i::?,,6+1JJ'"t.u V £ 

% ·(·"U· ·7·,j' J~ '~·'·I · 

.m·7"'cfJ·cl - -_.- --

:!: afJi 7 00 

'!J.',J 067l.oVI,l !:>.J:UJI,lOOVI,l ·J:.af71.0·I-V {,:!:afJ:i.OO\1OO -:6 .I~:7UJ{,c(1 

: :.aI~ 'd\- ·H·7 OO tJU,{,'(U ,';·HH"n.oJ 

J·\1U",· o6:l:.af.'i oD\1oD ./:.,tLlnJ .1,I,l.al -Y'I'.'t oD ,!'7l.ooDU l{,.O·V {'.r:·v·J:. 

·l·ll700 ,} tJu,{,t( u6,W·"IYV(.SlnJ J,\1U'd l'd\- \1'/.1.( IYU{,l.oU ,W7'1{"',f7,oJ J,\1U'd 

.{·:J1l06./: ;pt;p }.:1l.o'(J .alU:J4>'l.oJ J,I,l.al \1:!>I.(U l.alV :Jf7.od'{.'l '/:~'7oD IllII{ 

S1: 



C9 l (,.W:kbb{. I;IVu6 ODU '(l1:W\o,j' (,.cD:I:,pVVnD "ltJ 

0'017 9 ·(lVb'.'{ Jl{lj·HJ" 'V'7'< (,'I,·I-IIl) J,7.pI,oU (.'I,:f7. U·bI.J 'V 

£.£, 8 ·nVC:J:i', .nOL, :nt(, '< {"I, vv·I' d l}7 · • . /:-IJ',J'ljl}'< 'WVl{lj+l} ', '(I 

i,'V:'-l)(()";f 

.~1]6J'l {.n6 :, ... I/I./V ' .. oq ·u/"r!'url ·(J}LJ.j"{ j,q {..lD:l:bn6.)' 

'7+JU ·1'1Ib{. .. 6 {'·(..LJ:J·VI,od ·~:J(I .. 6·(·V J.l}.w \;I"'l{U -l-<tf?I,o,I' Ol 

- - • .6I..7.'d" ·UI"J':t{. '< '?+dU ""',:J •• ', "'l{ {,·<V:kbu6 ·. 'nD 

O'Ol £ .m', ::11;1', ::11;1', 'I' 

£,£, 8 .WI, 1/1. {.""~I'lY" 'V 

C9Z 17 ,w', 1/1.1;1·(1 ' (1 

·fO I. ? ~r&.IJ(J 

·U',.f1t{. 'l '7~'dU ""L:J.';)',< "'II (,"":kbu6 •• 111. +UolJI .. f1.oU 

-j, lIb(.u6 (,.(-U:J·VloJ +:Jlln6·(·V J,l}·01 1;I"'l.{U 'k<tf?lo+ 6 

0'09 6 .,6-lJI,J'" {.·.l:,Jb{'u6 ?lu·W·I' ·l'."V·V '00 

C9l 17 ""', ~N'! ::1\;1', 'lJ.l 

£'£] l .W', 'I/t (,.W~"lY" 'V 

- - ""', '1/1.1;1'(1 '(1 

;· ... UI,J .. lod {.,I:lIb{'u6 ?1~·W.1-

\OV ..-.,,,,, -I-tJ1J{,u6 ,("Vlj J.l}.10 '~'I'."OO J"lI,onDU ,h6?lo~' 8 
- - oIk7.'d" 'U',J":t{. '{ J,l}'01 \;I"'IIU 'nO 

£,£, 8 ""I, ::11;1 '! ::11;1', 'll-' 

£T£ , .10', 1/1. {..OI ~"U. '! 'V 

£.£] Z .01', lit \;1'11 '(1 

; ·0I1·7.7.oJ ·U',J"b·{. 'l ·.I:lIb(.u6 {' ·~·1I:J1'·luJ 

+ :Jllu6·(·V J.l}·01 1;I"'l.{U ·k<tf? l~·/' L 
% ·(· I.lI' "'J' J. '~, ' ~ .. 

·W.!oJ' J, J i 

-!..:a1,'d.7 00 ·.{,1 .. hl 

·/:4V OO?olJ .'j o606Vl U·LJ{.J J,lJo(/) Vl:!>l.{J {. -!..: a1?/'o·hJ -: 0 I Jj: 7UJ{.rt1 

:: 06:J.p'd'\{ .} 'd~'1.0 .!JQQ.J- a,.(.·V \{ 

'd'\I ":·V:/:. ,/::'-7 00.1 lJlH.'{ :1:a1?/'o·/-lJ o6(1 'd' ::Vl":4VOOJ' ,'d.7 OO o(/).{.L·hl ~,(ld{''l 

:!I,HJW :JJ,;/> ·l:a1?/,o.J· ·/:"!>V7.0J .!:.a1 j[ OOVlOO {.o(/),l!lvV7.0J ;<I: {, 'l {,.(l'd' ::·V ~o:JJ' 

0(/) V ·/:":4.J, o6-!..:a1:'f. OOVlOO {.o(/),l:wVJ l 'VlvV'd' {'.!:.a1}s. OOVlOO o(/) ,I::JE?/,o'/-V 

.J.''7(106oD ·/:7n,OO j[7OO o(/),{,1,·/'lJ ;p';j'UJn04 ·/D·/-4V OO .J-d{,'l 'd'\llJ ml4 

::VldNVlOO ,/:V&olJ 

'V"7V'd' :/:.'Fp.L ,,},f.,'d %09 .UJV·V IJVlOO Vl 'l.oJ u'V'7V'd' :1:,khU'\{u .!J'l u'V"7V'd' 

9G 
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f 'rY,l.'o. 
"'''':. 'rY1' 111,;,· % 

11 " '"7{'9'.j". On'i'A m·o'r l\-l'9"U C ;,. f"z.i'CI]-)·') 9"')p·f WZY'tO-O;" 

1.IL f:9"'l'fm'/ ')J't'tou· ((1119";)') ,,'}):'Y',()· f ool.J!l.1lD': 

U. /I·A 1.11. ',W' I 6.7 

1\. l,l1ll'i 0") 'W " iD' 4 26.7 

(h. ~\A(:; l,Ar:: '1w' 7 46.7 

quo g·9u 9,,'m·') IlYOqo· (01'9";)') " ~}J:..(n/ n· 

t,~J!..l."J9U 3 20.0 

nh'i:A Or{J'I' l'u7.I't't.R/lI' nlHl M"'}",ft.-c;- {",.wlt,1',:r- "-<'1'1'£;: 'I"'} 
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f ' /''''!t.?>:r·'} r,::Il1 ')' 1""U~t)rt-r, :}:II·;;I·TOl"}9° l'a~qu'I''r 9"'}tl{1'f'} 

II ,). 9" V C ,). 0,/ :,. t.11 

,h, I'qu"'!t..f' qu?·rll'~· '} i,'}'(]{1 I'qut. '<:.)' 'f1l .. ;J-'} II",!,V,(JC (JaV'lI'fA 

qu ,}',J': h'} J.'.',r, 0'111,:1:1'; ,). : : 

(]hr,::,/,:;' (}oM':;' J.'.t.P,' :r9°VC')' (]"y,:}: ho~t'lm(Jl' f~,a'lC:;' !/!'}!/! -'I'9"VC ')' 

'H a'l?>'f (Jl'lI'I' i,'},V,. f-t·o'l t.?> :}:'} n tl l1 h 'tA "'!.eWC h '}J.'. If~ (Jll(}o lit· 

(JquU}(],Y(Jl' Ol'lI'r ""'AliA:: nq'(J h'tA,} °Y,V,(]C 110~,f' !-j,)';J-TOl' 'l'l'n~: (Jl'lI'I' 

i,'}.P,. J.'. "l'lo i, '}'(]{1 I' qo t. .':,). :f II" ;V} "'1,v,(]C ~OJ- : : 

.eV'}'} gOlPt.,)- (Joy J.'.-t."l9" m 1:;' hr,::A Ol'lI'l' ntl'(J ')-9"VC'I; h '},~,)­

h'},~°'l.I1t;"(Jl'} gut.P,' lIayon,)- t'l.qA 9°Ah;J-?>:j'- ,,-!-j'tJ.'.'1'A:: I19"AI1;;1' ?>:'; 1""1'7,,)' 

qot.p,'?>:}:9" ~\'},I'.o~h·'-IIOl' " --t''}')-~'PA:: 
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IP,m~:fr 15: - !7"'IJ(J. hoo~O(J. Ok-} t'lllu?,h'Jo>r "'''IIJt--l' 1'-"11', 

o. ~ Po fJ' :}: 

"'''':. rUD9UU<~'l r ,,·n?tl" ·l' "·"}I]t,·)· '<';"I"I'J" % 

1 Qu91Jt){· r9"')I]W) eM'! M ·"?t?")'· J'."·Jt-A: : 7 87.5 

2 oo9ut)..;. r911'}IlO·~} eM'! /I'r'~e Of\,I:cv- ~J'. J'.l\' of. A: : 5 62.5 

Qo9IJU?- n?U')I]/I, w,o'r rO?'1"f· }" '}.':'} t: },,·';·':.Il -"'H') - -

3 /I'r'l:e Oh . .r:w· ~J'. J'.X'A:: 

4 ou9°U';· /19"')1]/1. (J)·~'r r n'l.1'f· }'\'i.fn.~ J',.I;.f:'o -"'~')") - -
r,: :)"1" :r· (H·n'!t?':)'· J'.'JA~A:: - -

5 " .n'!t?'1· M9"')I]/I, quMtl')' ,',<,)11 J'.(l~1't-II·: : 

6 ou?UV<· M ,n'!t?':r· 9U')I]W} raV",n.IJ-)' '} 'Hn'l - -
J'.'JAl\'~:I:'PA: : 

OIP'}m~:rr 15 h,y'°?,:!'for O"'t- ~'rC 1 h'J 2 {'oil. ';"} ~'I'{l:f ".nllJt-'C~-)· 

l,fJ',}:!' 'C ~or:: O!7"Ah:1'or h,,·!)-,.,,:,)· 0'9°U6" ort'l'r 87.5% f-}IJ 'O ~y.-,: 

hoo:e:oo.;.. Oll,-)' {'!7"'I](J.' CM tI,/·o1t.fJ'?J':for oS'/1,: 62,5 % CM,'} O'I'</:C 

O/l.,v,or 'I.e ,er.?·:1'A:: 

O-"t- </:'rC 3 h'J 4 r-,.o. IIh-,,-} ~'l'{q: 

09"Ah:1'or 1':1""9':" 0'9°U6·'} 00 ... 11, (100%) I'IIJ,O 

",d/1J6,'C~~' "I, H.(~ ~or:: 

V~.-': hoo:t>:oo~, 06.-)' ~,.V"P,.I) 

'Ollor l'u?,1!7":/.':for-} ;PIt-} O'r~C O/l. ,~or 'I.e 

M ·01 t.fJ'?J':/~or l,.e'IAI1-!7"l -/,o1t.fJ''f,!7'' {'i, vn!: ;P'I-l '-} fi'.. :)::l''f h '}-';,19°-" 

~,.e_:l'nlJ. :fO>'9": : 

IlIP,m~'IF -,.t- </:'rC 5 h'j' 6 {'-/'m4'o .. ), QU'r9° IlI1fi'..A ort'l'I' .rlt:t:or 

-/' ''I1J6,'l?H' IU:' ~Or: : !7"Ah:!' h'''!)'lY.1J1~or 00 !7"Ut-, ort'l'I' 100% !7"'I](J.' 

o>J~onn'n U,-)' fi"I"IC hooy.~',. Ilkl' -"0'ft.fJ':): t'lMO'IJ(J. .ell-)' (ooAbl1,l') .M'n 

h VI,o "11';" bY.:A l"eom-!7":: -/_0'ft.fJ''l: 90'IJ(J.' {'«t,f'~(J.Il')"} '}It°'f o>.e!7" ?O'}IJW} 

1)',1111, 11:\'1 9°, h' Y. u?'mll~lJ:r~o>, i"e'IAI1-'11~or?0:: ,eU?O r..lt,?·'} 9°'} ,rUA mll~ 

'11110>- °nllil hVIIIIJ:r:or: !)~Illl- n:\'1!7" ?"'} h,y'o?'mn~l]:fo>- tlD'fo>;r' ';f' ''IC 

,et.'I'CWr:'I'A: : 
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lP'}md r 16:- 9"'}IlfJ. O"'l. '/fHlfH· 'tH. I''''l.n'.'w'r '/'''IIl&.''''·} O°'l.uu I\n,)' 

("/'1/' uut.'p;fP:r· 

~ . ..". ('ou9utJ~·r,' P·'·"1t9"r· 1-"lqt·"" .p.:"r?')u % 

7 ou9UV~· 9D')~W} .~9no··} hr,: M:'C1 f't\9"'}9° 'IM 

("111 t.t.r) ,eillt\.: : 6 75 

8 Qu9UU~· ~9UO··} lit;: Mt:C·) o,:",~· 'rIC 00<''''''' i 'le 

wf.9U l,;'n. Ol.'}</>X· }'J'l1?t· ('1M M'~rn) J'~~t\ " 2 25 

9 "'°1t9':r· OO'rp' J'illl\·: : 2 25 

10 "'"Vt9':): l:9u~:,:OJ"} 11", }"g:C'IOJ' .,.,:. o,,·? 

.(Jill 1\.: : 5 62.5 

11 " ·"Vt9':r· J':9"V'l'OJ") 11", M~:C1(j)< n"z.r~o{H' ·tIL 

(r'"U~O · IIU'~) ()/I<'i'" , 

11.1 qu9"U~· '1~~:I:(j)<') 0"7!(>':'1' {)U~"I', M·,.ljht\· 

j'iWf't\ : : 2 40 

11.2 N}~O.OJ· "1 ,°'11. °'l'HlO·'} l.!(>Ctn }"P"J'!t.,.ll!Jt\ 

00u9"11<;· .e'rl':'Pt\, , 2 40 

11.3 ' ,-"'Itm' (J'I'i9° fllt\;i' 1j.e·I~rH- "V'IOW) .e'~'r~t\, , 1 20 

IP'}mt.:rr 16 l,/.I': M'9"uc·l' ('01. <l>C 'O 9",}1l11 On'i:A ON'!'" 0°'00'00,1' 

.tH. ('°'l.n'Jw}- '/"?Il&.·l"} ,euul\n;J' A:: 0-1't· 'i!'rC 7 h,}J'.·"1I\Ow' 09"An:1-or 

n:1-<I>?"} qu9"U&'/ w,l'l'r 75% 1\.)-9"uc·l, ('U'I. <l>CfJ.·l,/ 9"/Il{l:r, .I'.:9"'1:fo"·} n'i: 

l,.!.'.:C101- J'I\9"/9" O?'o&.tf' ('II\'l) f'~I]I\. : : ot.'i:·'· ~1C oot.'i:·" ~'IC w.e9" l,,}'i'?' 

(Il,/'i'x' "'I 'O&.tf''J '1M Mr'llll' .r.:~D'I":w· ·} n'i: l,J'.'C101- M·01tfP:J::r'OI- fU'l..r~fJ.·l· 

J'. "1'1" 25 % 'J:fo,.: : 

(l,"&' </:'rc 9 h'J 10 h,}.I',·"uul\n-1' or (l9"An:1-OI- n-rI'J-1,·/:-l, QU9"U&-/ 

uul'JnA 25% V·I\,9" ,,,u1tfP:r- Oh·}.~"l'l· 00'1':1- hV:..r~fJ. tt.I'J'.C'I-: 62.5 % J'.'?'I" 

,/,u1tfP"i ",t, o·/'&. .1':9"'1'1:01-/ n'i: l,>'.:C'IOI- hV:..r~fJ. ,I'J'.C;JI\,:: 

(l,,.&. </:'I'C 11 I'lC I'r'l/.,~, 'l' ~,,'(1:r· (l1O'i'0I- ·I'&, <j:'1'C I\,e fr/·unr'lt. ,,, ttl)") 

·/,~tfP:r, >,:~D'H'OI-/ n'i: l,J'.'C101- ./,&. O,,.t· {]U'l.f'~fJ.0·1· 'tH. &'J'.I\+/'.' ;1'1\·1'/ 

fun"}J'.'i:'J Mll'l'Y' fon(l ·(l I'lU·H"i'· tt/'.?'QU' uu9"U&.'} ('°'l.wl'l,!;,:r:or'} f011'l·,·l'Jh.r 

~.C~DJ.ffP:r- I\~M ("i't.fJ. 'J:"w-:: .,.01tfP:r-/ .\':~n'l:r'w'/ n'i: M!.:C1W' ,,.&. O·I·&, 

nU1 .. !' I'l ~'OfJ.·} l,9"I'l-l' un 9"ut,/ OI-fJ',' IFM: (40% ) (''''l..!'~fJ.·l' 'I'~ tfP :)'. 

O°'l.,)t'l-/:O')' 1./t f'}I],O 'LJ'. ' '''} (]o?I'l <'(>~n ((]o19;>t."') I'lu,,.'/:/ t·I')":o,. hl'l ' /" lnl\or 
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.l"IfJ.TA: : ,,·"yt?,q, OY'}(J(F/:Ol''} MIC mOJ' 1',,·t)'H,')·'} M'-/'!]hflOl' ~ V:..r~(J. 

!''''L.fJ'.C'''')· 'fl'I:"9" "'uut)t) ,e (40%) ~Ol':: (J·t'''yt?,q, 'l.e ff/A:J' t).e1(J. "'OYt?" '; 

OY'}(J(F/:Ol''} ~V;'4"I'fI' (Jo'rT 1''''l.hT'''fI+ QDrvt-'} 20% 'fl~: '1:,:Ol':: 

12 -/'''?(.fJ':)~ r)(\,-j' Hlflar 9"'}Q'fl fl 'I''}~' 1IJ.e9" 

Ofl·J!:'} I\Ct) m,Cfl .e1lJJ'N',·, , 

13 <7U9"U-;' 1'9"'}Qrv} ,.&, Ut) 'fl tI-I-ny(.fJ'";'f . 

.e 'Il!\~A, , 

14 ".O?(.9,:y. "lAX' J'AlJ'~'1'fllJ" } ~'I"fl <7U9"U-;' '} 

.e11l.e:J>tI·, , 

15 Qu9"U-;' 'rOY (.fJ''.f'} (' t-fl·'} I':J>A 'r .I"/: fJ':)" 

.ern.e:J>A, , 

16 <7U9"U-;' 04"1':)' OUUX'm9' lIJ·fl·f' OJJ!.°'1."'~~:" 

uuAuu :~'fJ'";'f • .e iY;J'It-A " 

17 1'<7U Auu:q'fJ'~;'} 'I',P '/:fJ''.f ". ny(.fJ':)~ O:J>A 

.euuAt)tI· , , 

18 uu9"U~, I'<7UAuu ,'l'fJ'r.'} 'I'.P '/:fJ'1, flll. ·)- fl t· 

uu Ah tI·,.oy ('fJ':f. .eO"lA" 

J!:"I"I9" % 

2 25 

2 25 

2 25 

4 50 

2 25 

6 75 

(JLP'}m£:1r 17 Ol'{J'r !'.,.!]-/"".).') ~'I'(l'l~ uu LP£:')' (Joy.l~:£:'? fI·)·rvc:" 

N-£:(J0l' r'}l]·(J h"''1(J(J (J:\'l r°'Lhc,'OJ'r ."a/l]t,,),,) fI"'/M ""l"hG:A:: (J " '1'~'Ol' 

uu£:}>,' uuLP£:'r I' ,t't- o/.'l'C 12 .t'"}l] t- '/? H' MI·:J· ,/? ~Ol':: r'}l](J. h-/'~(J(J (J:\'l 

-/,u'lt?''f- Mr·}l](J. (J'I''}~'r In fl(J.~· '} ~C{J (JC{J U·) ·(J t,.ell'POJffi'r:: \'9"')l](J.'} 

Ij:,:, U·) ·fl (Jt,'?". ll·,·OYt?';l~ !'OY:1A(}+ uurvt-,} ·fl'f,)·r 25% '1Ol':: 

(JrAh:J'OJ' OJ·{J·r h ·"!]" " ,,,), Qu9"Vt-'} Ol'{J'r 25% " ''''1t?''l~'} I't-'W:OJ"} 

!,;l'A t,'}·(J(l !'uu£:-':')' ·r.l',/:?';r, t'\.m.e41' 50% J'.'?'I" (J4"rT (Juu?",M· OJ,{J'r 

hr'}l](J. 'l"l'llOJ' OJ.I'.°'L'17~ ')· uuAuu}>,'?,:f .eil';J1t-ll·:: hQDrvt-'r Ol'{J'r 25% 

'l'J"r?"f.'} ,t'°yt?':)" (Jnlj:A Ol'{J'r ~V1.QuA(J. t'I •• fJ'.C1- 75% J'."}',U ll,t'oyt?"'; 

{'(1.-)' {Jt- .et'l'!l.'I:'PA:: 
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4.1.3 1', 'NUl fuut.-':'}· t.-t-c,· /INa'}' '}"H-c,' 

fH.U 're;-·l' OQ.e 'W"l 1'-I'°'/t,fP"f l'I'O(1 1'00&,H :j:(\.:1' 09"1 J~&P' 'I.e 

'i.'H,.o2:11 O?ouAh'r 'i.I1.lne;- MW9" OD&P' (\o?al''ir t'lJ1A 1l-(\'1' fl,'HI(1 00&,';-1, 

,I, -,.e;-fP :f' ," //;1 ,'e,:_"w· 'I'ln'~ fP'/i ~\}.';,6, "'S"/'w, 00 1.&'/' </' 1.9" t'I,A (03,2,31) 

" "IAltA:: l\'J'e;-." f·"ou&ln"l' 'hn:~fP:r, 225 QlYr9" Il-II"" ·"D?tfP:j: U,'},e.' 

w'},l',:e;- l,·},e.· 0.·1') foo:t>:outY/lr'} 6,'/'~': (l{J'l' '/'D?tfP:r, U,'H': w'},e.'e;- 1l-(\'l' 

t'I, .y,:r-) 1."}'1" I'Il-M';;'w, '} <l,'/'c,- lJ(\OU6, -/'e;-":ar h'I'e;-·,: -"/lJ"J,I'.'1'A:: {JIIU'~9° 

(\·l,·}·/,e;- f'/'&Ow' f220 " ' '''ltfP:r- w-tn.r ~ar:: 

OV-II·/: 6,-,-e;-fP~i' OJ,{J'r f°'l.'f'i..r {'9°C6bJ, 'rY</? fP:r- Ol,'r1or ·n:J' 
;:J'Coo'PA:: ~'l 'I'Y</?fP"i 1."J'I" 0{l{J-1- 9"1l-t-1 (Ol,'r1ar: M,·}Y.' ('l,"'IC;;' Y.'U& 

90 &:1' -I-"'It 'i.e;- Ol,/,e.· f'h~-I'~ Il-M-;;' 1.&}l' fl,oyC;;' ou9°UC) h;:J-&oo- 0:\'1: 

f'{l{J.,: l,I"O?f))':f'- l,u?ll.e ONf\,'Y'':f', -/,oul/a}O'PA:: OV-M:9" 6,·"e;-fP:r- oJ,{J'r 

{>O'l.·n~·l' 1'9°C6"1. '1',r<f:fP:j" l,'},(',: l,'}Y: ~'1'1l t'l.t'I(1)rar ~'1 '1' ,I'</?fP"i 1."J'1" 1l-(\,l' 

U,(\·l' ~'r'O ,ell"'A:: OIW9" 00",& ,1- ~.yl,n,p'- ,,'D?t m,.I"},n,V,. 6,-,-e;- Y'I"'iOr 

oJ-tn.·l' hIS ;:J-{J(1 {'Il-(\" : 6,·,-e;-fP~': w-tn.·l' M,'},e.' 'I.e h30 h·/'y.oo& 0;~'1 (\-1'17"/, 

J'oo:r- 111.1': wY. 10 "-(\ar'!LA:: OIl.U ooAh {',,-n'ar f6.,,-e;- artn."'-9" {'°'l.h-l'(\w,'} 

,e 00 {J'IA : : 

"'/1n&'rr 18:- nl,I,,°'l. l,'}Y: (l,'r:~ar) ('·,"n' ar{f\,·l' 

01' 111,.), 

to 

9 

8 
7 

6 

5 

4 

3 
2 

1 

0 

{'-l'ln:~fP 'f. '0 11+ 220 

{"hn'~fP:r- ohn,:" Y.'9°C = 1202 

,~"r'lqu7i 

8 

9 

21 

23 
46 

46 
25 

28 

9 

5 

0 

CF 

8 

17 

38 
61 

107 

153 
178 

206 
215 
220 

220 

l,oyl).e w-In,'l' 

ou1.O;;' A,e,e:,' 

5.46 

2 ,05 
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LP'}ml'ff 19:- (U,t."'L tril'l- N-',.r OJ-m.·1· 

(D'{I\")~ 

10 

9 

8 
7 

6 
5 
4 

3 
2 
1 

0 

f"hn~9':Y' '1l,,'l- 220 

I' '!-tn '~ 9' :/; OJ-m. '1- m :j>" " J!: 'J" C = 

ONll.·~· 

10 

9 

8 
7 

6 

5 
4 

3 
2 

1 
0 

220 

J!:<'r?'l'l7i 

7 

7 

19 
25 

39 
55 
31 

23 
to 

4 

0 

11 86 

g:on'IOn 

S 

7 

23 
17 

43 

56 
31 

24 

7 

7 

0 

CF 

7 

14 

33 
58 
97 

152 

183 
206 
216 

220 
220 

"'''lll.e OJ-m.'l· 

ou.!:ll:;' 1A.e.e'l· 

CF 

S 

12 
3S 

52 

95 

151 

182 

206 

213 
220 
220 

t, "'Ill.e IJNlv1-

no .!:Il:;' lA.e ,e ,1' 

5.39 

= 1.9 

5.35 

1.95 
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OJ·m.·~· .\':"I'?'I"'I! 

10 5 

9 10 

8 21 

7 17 

6 47 

5 55 

4 25 
" 26 .J 

2 9 

1 5 

0 0 

f 'rm~?':}"' .(JII·)· = 220 

l"hn'~fI'~: arm')' m1''1'1 .e:9°C 11 85 

CF 

5 

15 

36 

53 

100 

155 

180 

206 

215 

220 

220 

I, "'/l-J Y- ar 111, .). 

QU~(J;;: A.e.e-'!-

5.40 

1.97 

hlLU (J'1.e /1 <i' t: (H, fro' m:r IP'}II1t:')r~'. uut:·';·"" h 7.e."'l.':lIar (JNl-I: 

1,(,·"'U':r {"/"Ir ''''' 1'6 •• /.'1 arm·Y·;r. (J£'lr '/"f' (,.(,.(J. lj"~:ar:: IIr') t\ fl/,(""'L "7~': 

fl/'(,'u'L 1)-11:" "Alj" fl/,(,."'l. /VI.). f"r1'~~ "uyl-JY- armf· :}". (J'/'h;:/,;:/, Y- 5.46: 5.39 

"Alj" 5.35 lj":far:: Y-ur hltll·r(,·t:rlj" hartr!,')' MlllI'r 1'7~C fl/'(,'°'LfI'~; Qul-JhA 

h'1:'/';;: M09°~')' uu'i'i-'} .I' uu IIll:)' A:: 

w·m·)· 11 '1 ')' % 

10 - 9 15 6.8 

8 - 7 38 17.3 

6 - 5 102 46 

4 - 0 65 30 

(J1P7111dr 22 "A·}.\'.·/'uullh·/'tJl· hlO - 9: h8 - 7: h6 - 5 hlj" h4 fl;:l':r' 

arm·l· ,r'(7+ ·r"'lt?':}"- .(J II·)- (J·rh;:l';/-.e 15: 38 : 102 ~s 65 ~ar :: .eur 
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(JTc,YH' o.;ro'n (J:"J.:.9" ,,· h" · fI .. qulPt'. ')· 6.8%: 17.3%: 46% 'h<; 30% ~Or:: 

.etJ9" ("""'l!.?':)~ l,I·nn fqut'.·H :)~fl':r (J11;""':;' J.:.t'.l{ "I.e 'h'}J.:. "'1. 10,; 

J'Qofln:rA: : 

h/W '1'<;,). Il,.I)I ,}"I0??,:" or""1' l, ' }p.. (JOJ/J.:.·<; (Jr'I,.). rhr,:·,.:;, U'M':;' 

J.:.t'.P,' ,,."?!,?,:,. Qu!-JhA l,I·nn fqut'.·';'''' :fflo;r A~~')' qu';'<;"1 OJ.e9" l,flQu'j'<;"'} 

O?L'JoI'r ~or:: MlU'~9" (JtI.u '1,<;,). OJ· ... 'I' f:r1'1<,)' 99 r'I, 'Y' 'f. 'h<; 121 OJI}!.:f 

" ·"'l!.?':)~ qu!-JhA .fIlor l,I·nn fQut'.,~·1· :ffl-:J' A~~')' Mh9"1 y .. t'.... l, '}J~ln 

fl"?OJ:" IJoM: ?:r?'1' .1'11'0'''' fl.."·<; OJ'(ld' 0' t-test' 1'uuC "'oA1:A U,fl!. 

4.£1, I J"I<;'II'l,A):: (J{Jtv,: f,,",-ror orm')'9" ('°'l.h"·flOJ·I .eQuMA:: 

'hn:~ Mean sd d£ teal ttab ~)t\f.i~l~ J!.G.~ 

0.+ 5.54 1.84 218 1.052 1.960 roy y~~.n?9"') 

OJ') .<:- 5.26 2.06 

(JlPlmdr 23 'hly',"quflIHOJ' f'r'I,"" '''''?!.?'1.~ l,O?!-J.e ft."·<; orm:" 5.54 

o.ln fOJI}!.'f· Y."!"" 5.26 ~or:: (JlJoflop ?:r?'1.'. l,"'1!-J,e orm'Y'1- qu!-JhA9" f 0.28 

A~~')' l,fl:: ,eu (JIJoM: P:r?''f' qu!-JhA !/flor rl·flo:J· A~~')'9" f"'l.J' ... ,,.°'l9"I 

.elJoI f°'lJ'M' '''l9"'} fl"'1OJ~ t'tflA fl9"'i"Afl ')' ... u,H· 5% (Jqu1'or (p < 0.05) 

0'1 fl')' (J95% 'hCO}m'~~')' n,,.h'ly.or f" t - tes t' lit .... )· f"'l'r or {" t cal' '1'.7 

(1.052) flAI!~op ~,,,,,,,,,?,,?o,;~,). "'OJ"'';' h'''1'qumOJ' f't tab' '1'.7 (1.960) 

J'"}I)A:: .eU9" (JOJIY"'i" (Jr'I,')' "'''?!.?'1- qu!-JhA J'flor'i" (J~,"?!-J.e orlll.,F/; "I.e 

f:rfor l'I'nn f'qut'.-':')' ;;'f\o;r AI!H' f"?J'(I'I''''I9''I UUtr'rl J'qufln:J'A:: 

4.1.3.2 OJ't"'lcl1 *1* J'tlj: ft.'I:';' fAt. 'I: oof' 0 'l{,9>':f, fJ'tlll(1 

no I...t; ,1' :r'l\-:r 1I9".f:';' 'YH';' 

llll.u '1'<;')' ,}"I 0'1 P'l' or"''I' l,'}P'. l,<f.:fOJ'I (Jl,"?C:;' !In~ (J/..'h'i" flA/..'h 

" .,,?!.?,:,. QD!-JhA l,I'(Jn f'QDt'..~')' l'fl-:r A~~'''' qu';'C hfluu~O<;,,/ UUQUCQDC 

~OJ':: ,euT} (I"?t'..7·I'r9" nt/.u '1' '1'''' or""I' f:r1'1-')' 15 1 M '1'or'} (J,,"?c'I' {'I..":<; 

l,4, :/'OJ'/ (J~,"?C:;' J'A/..'h 69 ,',"?!.?':): (J1,/,nn {'Qut'..'; ')· 6. "'<;?"/; J'l'r+ OJ·m')' 
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lP,mG:fr 24:- ~,4.:r~ar' (J~,o,cl)' ~'}~ 1'&"1:'1 J'A<I.·" '/'°7t,fP:l~ ~, '} .(J(l 

fO'G":')' :1~1I,,;J' 119" Yo' 'I ,).,./,'1 

'hn:~ Mean sd elf t eal t tab {It:\~~.,+ J!.G~~ 

l,t .. 'I:w·') nl,O?c'i Pt.'" 5.54 2.04 218 [,725 [,960 rO? JI{H''''19U'~ 

l,4·"'w·') fll,fl?c'i .1'At.'" 5.05 1.75 

p<O.OS 

~"'Pl'ar, (J~,D?cl)' ~,~ 1'1,. ' " , /. u·ltfP':t~ ~,u1!l,e m·m·)· 5.54 f'LU"} ~,4.:r'ar' 

(J~,u7cl)' .I'A6.·': '/'D?tfP:r, ~,u1!-J.e arm')' J'.°I'/O 5.05 ~Or :: h~,o7!-J.e m·m·)· ~,I'IC 

(JIJ-II'/: (J'Yo.<j:r- oo!-JhA A~~')' ,e;J'J'A:: A~~'/:9U 0.49 ~ar:: .eu A~H' 

D?iH'U100'r, oJ,e9U ~,II°7iH ' D?ou'r, 1I°7mq.9" 119"'1AIH' flU"''''' 5% (JOU ' /'ar 

(J-I'!-JZYoar 1" t-test' M .... )· f"r1''im, 1" t cal '1'.7 (1.725) IIA~H: ~,fI'r07D?:h:" 

h'rmo~m' I' ' t tab ' 'l';J (1.960) ~"f\ .e'I~"A:: .eU9" (JIW '1''1'''' arfl'r 

(J ' /'!-J" .• ".), M.:'~(Jr, (J~,D?c l)' 1'1, •• /:'1 J'At.·/: 'rD?t1"':t~ oo!-JhA J'lIar ~, 'Hl(l 

rooG'~')' ':t"II,,;J' A~~')' I'°YJ'fI' r U Y9", OOU·.,..} .I"\.I'A:: 

4.2 u'l11 t·,.:y /Discussion/ 

(J009UUt-"} '/'/I;J.'1!: .y. h°'i, 0 'I' O'''}'(J(l oo G'~:" 6. '/' '1 arm')' (Juu~'\') ' 

r'/'D?tfP:r- ~,"},(J(l fooG'~')' ':t~lI":r (J9""} .r.Glf 'l,e h,,}J'.°7:1'>; D?m:/' h,,}J'.D?,"A 

N·lI.I'~ 9u lJ-t- "}"} (Nuttal: 1982: Narayanaswamy 1975: Fry 1963: 

Kavale: 1979) (JD?"1'pfl ""IAllA:: 9"IJ-t-'r h,,}J'.D'l,II,"" 'r07tfP:ri ~,"}.(J(l f'ouG,r;.l· 

:r' II,,;J':"ar hfj: ·,·<;' 'Jar 1'°7,clllar hlO h-l'ooll'l(J /. .• ,.'1 h lO - 9 arm.'''' !-J1'~~ ~m' :: 

:rll,,:r:I'ar (J</: ~ar f'O'Ulllar J'.,?'/O orm;J· :j'm· h8 - 7 f'LU"} ~ar:: arm:r:'~ar 6 

1,'1 hu .. 1' (J;J.:r hu'~ aJ"} :r1l,,;J':r~ar ljq.·,·l)' OJ.e9" (J"19" 11:/"rl)' ooU''r,,} 

.I' ou lIn:rA:: 

lIll.U '1''1')' (J'/' 0 m")' &.·r'lfP:r· (JM·/: ~,t-D?fP:r, l"r1''iOr'} ~,u1!-J.e arm')' 

(J°V' '\ I' ar lP"}mG'l'{' 22 1, "} J'. ./. ou IIh" 'ar (J 'I''1' /: h;J"/'1 .. )· 220 '/'D? tfP:r arfl'l' 

hfj:·/'<;' 1'°'i,.I'o''iar·} arm,')' (hlO - 9) J'1/~ ."O?tfP:r· 6.8% ·n,' ~·:t'm·:: (I./? 

~, 'H](l 1'0u G'~')' :)'-lI":J' , 1'°'U'oolln·rar' arm')' (h8 - 7) .I'·Il- 'r01tfP:r, '(111')'9" 

17.3% ~(Jr: : h'/'k)' ./.07t1',:r- arfl 'l' 46% 'Il:""'l)' ~".(J(l l'ouG8')' :r'II":J"} 



o/,.ka5? 1.0 ' /' 'V7'1" {.,w:c·l>'( ;,;{.;,; :!!:Jl.o 'W 06'/:J' {.l.(u6 'l'U~J1'1l {.06/.n·HU7",,! 

,(--V·.(: ·/:~'700J tJU,{.'( offJVJ' '11.(4 00 'l: a5? 1.0./, 'VI''1U :%:JI.o'W .','V7U :!!:JI.o'W 

{,>lO:/;'l>'( ·/:7".,00 ·/:~06'l 1J"7</:'( ./:.',J, n1/U : :06f..I .. /- '1'( ':'.0 ({..M.o-H),n.oJ) 

uL'LnJ '[Jh{.t..1.( .l- ~;l'1 .(-·V± ·H'7 00 ,j tJU,{.·( ·WVJ' '11.(4 00 :1:.a5?I.o.I- :/··I''1u 

.','VI'U ;,;{.;,; :!!:JI.o'W {.offJ:I;·l>'( 06·/:7,.,00 .l-'WoffJ ('1.1:I.(Voo'd' {.nO V ?u'() ·/:VV 

,:+58:+-:+ , J offJ~"1.4"'U : :'1;:;?06:J00./- 06' .. O:Oi{,'l V7."J {..6I.(V'l .(--V·1:. 'l-~'7 OOJ 

tJU'{.'( ,WVl '11.(1100 ·ka5?l.oo1' 'V7'1u :!!:Jt.o'W .',:/··I'U :!!:JI.o'W {.offJ:~·l>'( 

:: '-:1:(.4'1 00 '( 

1,.0d'{''l uL'd'I.oJ 'UItUol.( .(-.v.1:. ·/:~'700J tJU,{.'( offJV,l' 1:11.(400 .l:a5?I.0./. ·/:V 

.',."J {.W offJ,I:.(- ·I-4u .1,VoffJ ,,·.',J,U ./:.',J. offJ::i7.4u ';)'1,1 ± a5? 1.0./. :~:V <lU ·v:;,u :: '1.5.11 

06061.1 :Je' *'UJoffJ offJf..I,4 *.',J. offJ::i7.4U (8861) "7:~:o/:(/, ·V.d'U 060'd' : :.6L7d'I,I'( 

,!,Q.'t./- ,;(1,1 .(--V-1.: 'H'7 OO tJU·{.'(U .(-'t 06*7,.,00 ./:'w.W .',·V?J ±<o?I.o,/· ·l-VJ 

.',:;){.WJ *"·o1-4·I-U J,VoffJ '1'.',J.U : : ('1·'(.I.(V00';( {.'p V ?u'( ) '1.'(.'11,1,/' :JoO.p 

,:+58:+ -:+ ,U 'I;'U"W 'ka5.(-rf "'V-{l,j I:1l1'V ·I;JI.oV {''!>,:,ooV'( u6';(W {''!>o~oO .1;1,;1'1 

.(--V-1.: *k7ooJ tJU,{.I( '11.(4 00 :1:.a5?t.oo1· .d'{'WU .',·l-VU ,1,VoffJ 'l-.',J. (r/lU 

: '1·'(.41:1 ool( '1-.',," ~.(I::i {. 'l :!! +</:11. {..(I·U u6.(--V-1.: 

:;\o;OOJ $.p{.l( :I;a5?I.0'/'J ::'1(h·/-~:t..·( ./:'W>lO ·./:..(-U ,OIl.( .','l 9 .',+'1' ,WWV·/-U 

{.II 00 oov {'.(--v± :;\0;00 J :JLI, ·/-:;n %61"v8 ,"VoffJ ±.o?I",./- 'I;,W7 00 01-1.( 

.I;' • .','OO.',U .1; 7,., 00 ·l'.',J. 06l :Jt.n·I-U'O V:;I.(U :: '1.5.0 ';(IA'OO./- :Je' ./:'WoffJ 

offJf..I·4 'l-.',J. offJd'7.4U ·/-I.(VOO·/-U '(--V:l: $V/..OO,! :;··/'.'tU {.offJ:I;u~.tP {,·k<o?I,"·/-J 

(9861) 06,l':JI.o·/-U,(I V:;4 06·l-'UNO .(-,·V·I, ·1'k7 OO,! tJu,{.t( ·I,a5?l.oo1-J (1';( 
..... pO. 

::/'1ulL.',I,,j' {,rr .I.l:7W {,,,,, / 1:1",0'11, 

~.(I::i{''l :!!·/'</:IL .(--V·l 'l-~'700J tJU,{.'( offJ,I;:r:.o?I.o·/-,1 / % 09/ 'b!l.ItU-·( .I,V·W 

{'"7(1u6OO ·l-oVVool.( offJ·/·'1ob o/:,;(woo :;·'P.'tJ {.>lO,/;I,I'tl'"7v.J-J ::'W'. ';(~.~.oo./­

:Je' 1.1'1 00 *.wVI.( '1,';7(10600 ·/-I.(VOOo1-U .(-.v± ·l-~'700J uIJ.{"( {.offJ,/::r:<o?I",·/-J 

06(1,;( ::1:1~L';( ';)'1,1 .b:7d' ~·H:ILU ,w:c·(-·v± ·l-k7 00J tJU'{.'( -J:.<0?1.o+ / %9Li 

,/;~ItU-'( ·l-7,.,00 .l-'W>lO .',·V?'! ·1,k7 00 tJU·{.'{J ,1,.',.1, n1IU 061,_I1VV 

: : offJ,/:.', {/W nOV J' (·l.(-U vI.() ./:'WoffJ {.offJ·/-I.(V 00 [l.oJ 

{..(-·V·,l: ~·/- </:II. 06luU obt..d' % 0 £ :I;-VV : :'1ch·/- ~t..·( (~ - 91.() ./:'W.W {,offJOW '!.nJ 

GV 
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rtU"r M~'}*/ll' " ' ';';Jt U'(l£:'h'Hl OJ,f1'r Ofl"'/."<;'';' l,4.~:/ll''} h'}J'. &,,/:0 ,), "''''ItJP:j: 

(lM')' N)fl')' M"~'Ifl'lfl,(l ,), t\.U"} .e:r,t\A:: 

(ll,m;/'t\.e : OJ .e. "''''ItJP''; l,'}'(lfl I'oo£:,v,+ :rflo:J' f1,}uoM (lnu '],';',), 

h::hl'~.') ' ·,,"ytJP:): /ll'f1'I' 76% ('''7,U' r')' l,'}'(lfl 1'00£:·H :f,flo:J.,,:/ll' '":",,,:;, 

h'}J'.U'~ hr,: t'I,A -I"IAllA:: ("""'l/,JP':i' l,'}'(lfl 1'00£:";')' ':i'flo:J. hO~o){'1 '}I]":OJ' 

~'l'M', /ll'f1'I' l, '}.'I.';' 'I'~:;' OJ' J'. '1'/" (l11r,:A /ll'f1'r f''''I,t'lm/ll' f'* '}* ,)'ruc ,), ~/ll' 

(Getachew : 1996: (lJ':'fl, 1988):: rl,"Yc:;' *'}* flhr,:,,·:;' U'fl ' /' :;' J'.£:Jf 

')'9°UC ,), (L 'y.:): h"'l,t'I'rl]'/'/ll' '}tI°Y JP :): /ll'o'r l, '},C;. (''''I'}fl,(l 11 %A '} "7 ·V,flc 

h '} J'.U'~9° fl*,}*OJ' p'C'H' ,j'ruc,l' t\.e -I"IAX .e1:;' A: : r"T}fl'fl I1%A 

hOV' I'j-,/':J':for /ll'O'l' l,'}J", y' d
},/" l,'}'(lfl f'oo£:·v,,)' 'fflo:J' ~/ll':: .etr'} h'},~ 

-/' '''ltJP :j: fll,'}'(l fl 00£:";')' &,./'';'JP:): .r1·~:')' OJ·(I1.-'" f' ''V'uufll1,/'/ll' -)'9°UC'/: 

f' -,,07t".}:' l,'}'(lfl f'oo£:·v,-)· ".}:flo:J' 11 fl"78fl ';' '} ~/ll':: f1flll'~9u hlW fl:J'".}: rl1r,: fl, 

OJ,fl'!' f"}lJ'(l ,j'ruc-'" h'}~')' h'}J'. "1.11 'ly.' floo'?fl?O .e'l"h?A:: 

l,'}y.; 9D"}lJ·(l (l11r,:A /ll'f1'r (la~'/'C'fl fl '''' 'ut: 9U '}lJ(J.' OJy. "'/'}fI'fI %Y.')' 

'Ii n}d}C huu y.£:'~ fl':,.}' -/''''1 tJP:l" MCM, 'I'l," /" 1'jt\":OJ' h/ll"f»)' (loo ~<'I,), r9°'}l]fl, 

uuA611,)' r'} t\.1I" h,.e.a~i'A U''1'fI fl,t'I~l/<;' ?o,h'~''} (l"'/.j",(J.fl,j' 'ut r,:o-r l,·<;'f1 

uuOflo hV:.et'l"Y":/ll' ,e£:8'f'l'A (Williams: 1984: 7: Nuttal: 1982: 154):: 

hll,u l]i1'1cr (lr'}'l(J. OrO'r ,I' fl, f'r'}I]W} ooA611-,/' fluo £:.V,')' h ,}:"4,·)' f''''/.U'r 

l,vn.!.': l .. HO ;/'t\.), M'''7tJP''; fl :",f,''''/.J' t\.1fllJo'l:f/ll' .e1lJA (s tatman: 1981: 

232: Nuttal : 157):: '/'''7tJP'/; ?O,h+'} {''''/..I'',(J.(H''} '11\"'1 00 °}fl?09° fl~',l.'.:uu 

'}1]11 OJ1-')' h"'/.h';'OJr ·r°)l]?). uullhA l,·}.'I, h,} .e.lI'~ rtr?r (Nuttal 153: 

Williams: 1991: 7) ,('fl1~l/l]fl':: .eU9° " '''7tJP' I: 9°'}t]W} 9°'} ,I'UA m(l:" 

'(lflOJ' "T}fl'fI h,8(11]:f/ll' fluuOJt'I, .et.,V,":'I'A:: 

fllf.l) 'I'';'')' Orfl'r (l'/ 'I'j,/"/' ,j, ,j-ruc»' fL'Y' :): an ,eU 'rd}I](,.<e h 'J'. "7 .eU"} 

fluu9°U? '} !H't'I?m./ll' uum.e:",;, OI1r,:A OrO'I' h·rl'j'lJ'.OJ' rAh:)' (1"7<::]')'1' 

·":)"<).A:: rAh:J' h·rY.£:1'l'I:/ll' l1r,:fl ,)'ruc1..:f, /ll'O'l' fl"T}:;'/ll'9° fl,U', 9°'}1](J. 

huu',(j(J. Ok')' ' /'''7tJP'li 'l'l 'I: OJ' :/'Y.'uu 6/ll"I")' /backgr o und knowledge / 

(luu ~''1 .), f1flr'l](J. ,"<'I'(l h'}·<;,t'I711~, t'I,J'.£:'? l,A:J'f'9u:: 9°Ah:)' h·/'I'j'ly'I]'I:/ll' 

uu9"U(", OJ'f1'I' l,'(lll<;"'I; OJ,e. "?'}oo' 'I,l,:" r"~ IT ;J1<;'.)- rr'}I]W} CM M'''YtJP'li 

(J;/'A (Juu d}(lI\' OJ.er (J'l"U: t'IIV:OJ' 'I.e (Juu!\1}: 'n,: ~/ll':: hll.u l,A&,ol' ,?'} hl/.U 
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(] .... e. 7",,·1-·} i, "}'(](]or IlQU<.8·)· .! .oU.fI':}:"} .I'''lllll· {',!·lJll· '!'''llJ?')'"} (M"<'}1l. 

7.:,,,·~· fUU(]'(](]') ' "} 'Hoy QU '? Il7.' : 1'111 7;,"·~· ,,,.),(] Quw"}t1C: Olt/·/":) h V:' h '1OJ'" 

i,.I'J'.C·~ll": : 

'(]/t il"V'?"} (]°'l.'ffill+ lJll (I{J,). ,~<.P, (three phase) f1lJ,(] ')'iI"VC'} 

i,'I't·<.'(] QUIP<")' 1l')'lloVC')' f</,<.(]OJ· iI"'}lJ'(I (]DU(]'(](]')' 1.11. Quh'lOJ"} MlllJ":Or 

', .. ';r·:pil" il"V-?'r f'u'l.()~1/~":OJ· i,{J·,·,f'f"y.:j: ilfl':: hV-ll-llo (I,:..). ".oU.fI':}: f"·fl.I'~ 

)1.-,,,·c:.:l:"} i,"}'(I(]OJ' QU(..';·)· .e.:}:Il' Iny,- : (]nij:A Or{J'1' (]4? All°il"s!: uYf!.:<'°1 

i,/lIFt:w·:: fQuiI"U~- uYS .,.uyt9':l: (]~.I'~(}(].). ,tIL Y,';Jr,:. QO{J(J1')': D?'}(]IFt:Or"} 

QU h;)o.'-A: f'nr,:.Il-"} V-'l,:J' Qu4',nl(J1C ~or (Silberstein: 1987: 32):: 

.e.V-"} h'}.i?' (]iI"Ah:J' or D?<.':;'/,!' h"}Y,'I';J:llor fQuiI"V?'} 0'l.'1 (]IW ,(];J: 

f"'OJ()~ i,.e.J.'.MO:: (lll"Ah;/'OJ' f'7·N .. )· QUiI"ut·'} (]Qu-Il· (]nr,:.A or{J'!' ll'ril"UC')' 

{,u'l.</'C(}·r"} ?O'}lJn:r· Y,-llo'H:OJ"} hr,:. i.j'.:C7or 1l-/''''lt9';J':for Y~lJll':: hQUllOUt·.,. 

OJ·{J'!' 25% ?O'}11W} o<.r,:.·,· ~'IC (]o<.r,:.·,· ~"C OJ.e.9° i,"}'I'7;' (]i,"}</'7.' U'/·(lt·t.'" 

hi' ()(J1. .!'~(}:J' A:: 1'1 IlV'~9° QO 9°Ur} fD?,S'h'lOJ"")' 'I' u7 tfl'f t\..I'h'lor"'·)· 

f°'l. 7lJOJ'"} '/-.<;.e. ~or 07 II')' .e.;J: ... A:: 

.,.uy "'fI' :1· h"} J.'.- 1l')'?OVC .). {'</' <.(1 9°'}lJ·(] (]~J'~(}(]')- 'u~ (]wr:1' (LU"} 

h'}J.'."'Z)fA f'Qo{J!l- IlIlQ ... .I'9':1'· (Greenwood 1981: 82) ,f'{J'I'!'UIlIl-:: O'W.p,· '}/Iii" 

('M.)- '1'611') ' u.e.OJ:1':h f'iI"'1~Oor OO'!';/' huuV"r llil'7C: O-!' Il.e.iI" 7.',/t.1-

('~ ~O'OO·)· '}"loy uu A6n·/:'} IlQU (..';')- hV'~ uu ',(JoO .1'110:/' OO'I':J' ~or (Getachew: 

1996: 26: Molla:1987: 5: Lewis h~' Jimmie 1985: Ill: Nuttal: 1982 : 

21):: 

OIl.V 'r'l')' Or{J'r °7<.':;',,!, h"}J'.,/';J'llor "l"} il'fWi Or '} 'ut ",U1t9"I; 

~,V! .. ('~O· (]D'l.J.'.<"?0.)· 'm f"'L.f'~O .. l· S!:9"'H:or"} hr,:. i,.!.':C7W· ~or:: 09"Ah:1'or 

h:J' </'~ .. )· uu il"vt·"} Or{J'r ".oy t9';J':"or'} ,,'t· O,,'? ,~'iI"'H'or"} hr,:. i,Y,'C'lor 

hV:'.f"J(} f''''J..I' ,~ C'''')· 62.5% QV'",: "'D?t9"/i 9"'}lJn',;"} OO'I':J' h'}8 .. I'~(} 

{''''l . .f' J.'.C'/- QUiI"vt·"} on 25% '1'For:: ",07t9':r· .<':9"'H:or"} hr,:. i,Y,'C7or 

(]uY.Y'J(}O ·)· 'Wil" ..:,J.'. ... -1-.}'1 :I' .... )."} ():'f!:~. OJ.e.iI" i,'){J'I'OJ' t't..l'~O· Qu9"V~· 

'}lJll:For'} OOY*<"!' t·()· i,{J'I'lJnll" .1'~(]'1'A 1 OJ.e.9" ".oyt9"I; h'}J.'.'l'i' i,{J'I·lJhllor 

h Vt.!'~O· ,I' J.'.C .:;A :: h'},~ '1''1 ' 1, i,:" t,O, hil"~')' : i, '}llrtOJ' " ,oy t oo'l.<),H'O')· 'ut 
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O'l"~;J:JU'l. Oll.1J uo'}1Y.' (l°?f'H·ljht\ uo'l"hc ~,'}I]O.ar "~,rr '} lIo'} l,,\,\,)' .e1J"} ?" 

l,Y(I ~,V;.r.r.I,~~ (I.J'J'.C'IOJ' .e:r<\t\:: .eIJ9° ?,"/"9-'} (' uot.·v,,)· ~';PQu.'} 

~,'}.<'.' (I,), 9"IJC ,). f'pt.O 9°'}I],n h1",OO 0:~<'1 f'D'f. h'i'OJ '1-,1, '1'''II]?')' '1'"'ltfJ>:}~ 

9"'}1]0·'} fO(lm l,Vtt.·'1,·1· {'"'UiI:rfl· (1.1)''1- .e'II]t\:: hjlO'}I](J. 0:\<\ f°'l.'l·C(J.')' 

'I'Y'l'fJ>:}','i' ar,e.e,y,:'j- 'I"';;: '}<\D?9" ~,'} ,n(1 f'Qut. ,p,,)' :r·(I .. ;:J' '} O?,v,OC ~OJ' 

(Greenwood: 1981: 83: Nuttal: 1982):: 0'I' (I.e9° jln'}I](J. h 'I' ~nn n:\<\ 
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iI(I-l"~nnar jln'}Ij,n l, ,},'tOJJ'f,. l..!' J'.C"'9":: ~,'},<'.' jlO'}I],n h'f'~OO n:~<\ 'f'D?tf":}~'} 
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~,'n ll7," :,; uo9°1J?'} 9°'}1](J. 1'~(1 l,'},V,O;l> n</>'1'7 nQu?",M· aril'r OJ J'. °'l.'n~,)· 

uo t\uo 'JffJ>:r· .e ;1';J1?(I': : hQu9"lJ? r OJ,iI'I' 75% nuoD?t.f' uo?"d,9- OJ'iI'I' 

1""L'II" )-'} ~,'},n(1 f'uot.,H 'rY'l'fJ>{' n(].-1· fI?~')' M'D?tfJ>;J' :':ar f'lllill' 25% J'.U/'IU 

nh'/:t\ OJ,fI'p n;l> t\ l\ Vtuu M, ,I' J'.C;J (I,: : 'f-O? tfJ> 1', no':'- M, ~,). f'l"f'I'!f!:OJ-'} 

'r ,1'4: fJ>:r· ?'V('ar ,e il (::~'OJ- OJ,e9" Qut\(t;J::,'ar'} h(\,(1 .. :'j- qJ'.7,";J::,'or ,e'It\,n,!1.'!:OJ' 

D?OJ~9" ~,iI:':;Jt '101':: 

nuu07tY uo?",M· aril'r ,I'(I .. } 9°'}I](1:1~9° 1)''1- QDt\UUP;f":'j- f"l"D?tfJ>:r·'} 

~,'},n(1 I'uot..<;,), {. (I .. ;:J. (lD?,'mc Y<'I'I:ar '(I.,J>,) . '1I~'l"<;' l,,}.r,U'~ Qum.e"l'} 'r't\'f-OJ' 

f' uo (I(t.,). QU 9"lJt·'} '1t\II'I't\ : : 9°'}I](V'; {' ,' ,O? tf" ;r' '} f'D?'}nll '/:<'11",). ~"r~,\(t.9° : 

f'I'J'.;J,'J°'l. I]lJt M<'I:l'ar /lonn'n Yo (1;1: (I, : OJ//'f', f'D'f.(I .. l· nQu9"lJ? '} h-t'f'lm")' 

uut\(t;}~ QUllht\ ni"m,)' f°'l.m·PO, 'I:fOJ':: nQUoytY Qu?",M· Oril'l' iI(l°'l.'/,7,,)· 

jlO'}I](1:r,'i' uut\uu:t>,'fJ>:r· Qu9°lJt·'r l,',t/.IJ '}c,' fQu,\(t(l .. l·'} Qut\(t:'j-'i' ~,iI-I· ,('f,y:-r· 

.eilm' l,'}:~: n9"t\h7 (';:J·N·,)' uu9"lJt, '} huoO?t,r uu?",h1· ar"!}- (\,(I"1~ 

9"'}I](1:}~'}'I f'?'W'OJ"} fh'},n(1 uot.,v, ,} ' l',r'l'fJ>·-}'· l,,}J'.°?,I',pcn, ;:J',e'J:t\:: 
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h'I''11: arm'}' lluuL·C;·)· "·-:':<).A:: 

{'I,"'IC;;' ~'}~ I''''IIJ'~ 'lit "'fP:): "'~Y:6.(Jl·II·)· nh<t:·/·;;' ll-tH;;' Y.L~· 

')'9°UC')' n,f·:f n')'9°uc')'H nuur'lm')' It.e ;>''}Y.«t1'>; nll.U fl? QuulfL!' (Ll) 

arfl'p ·'·m;P1.A:: h/,m:J>lt.e ,}1t"'lfP'!; arfl'I' I,'})',. f·r01tfP:r··} r'}f1ll n'£A °18nC 

I'«tllar ~OJ':: n,}f1'{] n'£A h«tl]·,··,,:,. arll'I' 1,·}Y.;;'ar .1'."1'10 h'}'{](1 fuuL.<;·)· 

:r'II-;J-'} "'I·c;nc ~ar:: n'l''1'': 1",",11""')' "''''It?':'' (H'r'l~'I'ar I,'}'(W \'uuL·C;"'· 

6.·,·t;"fP-:': ."..".,.;;, arm')' °1°rn-9" .eu '}1t°1 hUI·n ;>',}·V,AY.Lr'l .("~.I'A:: 

nll.U '1''1.). Olofl'I' r·,·01tfP'.j·· 1,'}·n(1 ruuL,v,·)· "fll-:J' h}';)' ;>''1 h/,lj: Qulj:;J: 

~'}~ I,'}~C '''QuC9''~A:: r'P'1'" (Jl·m·)· ;>,'}y.°tYuulln·"ar9" h}':J'9° If~ h/,lj: 

Qulj:;J: ~'}~ i,'}9C I':):II-;J- A~~:" 1'119":: n'I''1·t: (Jl,fl'I' 1""1].,-.".,. (Jl·}/'.:r·9° U'}> 

r'l,f-:f: M·'I'(Jl·'} ni,"'IC;;' ~'}~ l'eI.·t:9" If}> .I'AeI.1: "-"'ItfP:f 1,'}·n(1 rQuL8')­

:):II-;J-'I'olo ·"Qu<'l(~.e ~ar:: n'l~ 14: LP'}I11L'l'r 1 n"·I11.j!.uuar uuUUI/'l' ;>''1 n'l~ 

42: IP '}mL'fr 22 n""/>uumolo oMd' QULPL'" 1'll-1I·9" :f'lI-;J- nl/;P"-;;' y.L.ll· It.e 

("""'ItfP:f' 1,'}·n(1 rQuL·<;·)- :r'II-;)' hlj:·,.'I' (Jl.e9° 1/;P.,,;;, ;>,VW·'} 

h"'/..I' .I'.C·Jo·)· ','I'(1:f (Jl'Il'r (' qu "'I tJ' uu ~ ,"9' ;>, t;" nnlj:A arfl'l' r«tr'lmar nfl·n 
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rllor9D:: flhlj:A orfl'r r U2.fllOOJ' nIH] ,l'9DUC'}'9" illY'} r,/,u16JP:r·'} l,"}'fl(l 
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001,.09" QUlJ',} rllfl 'l'9":: ldl'!~~'I' ,,',?I]?'} fl", fI'16JP'1: QUh<;,OJ"} .e·II]:"'1'A:: .eU" } 
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.eU9" 1.,u16?':': r~'d,,1·'} ouAlln'} 1I0ut..~-} hOY-/,ltc .eAq, "1.'<'l<'l-}fr l,A-"''1''1-1'h,'' 
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fli"flt!li'or " ''?l]t,'1! ru2.lJ'~or flO'I';J' hU'J'}flll .et\q, ,'t;9"~,"} hlj: l,.'t:C'l rD?"}fl'fl 

flt\1' ~or:: l,"}.r.l,fll, .... ·L ~1.' lrM:'}?D -"'?I]?"? u1Y.:t.°1 fl.?J't\9" , -flll' ·Ut 

ooflt.;/';/'-l' ,1'lIfl-l' {'O'I';J' "}I]·fl QUU"} :\'}t.D?:Jl]or rouflh, 1]1I0",1'JP'1', YfI'I~1/1]II':: 

,eU9" flU'I?:r'-} fll,D?Cli' !/!"}!/! '}I]·fl'} flD?fJ./'°'lC 'It. ,,, 'J'<;,'l' I\.fJ'U:(l1' rUVl1] 

fl.U"}9'" ou?"ut·,} " ,u'ItJP?J:'I'or"} t.·9D '1'I:or"} hlj: l,!.'C1OJ' (JU'IMfl'fl ... .e ·fl?J: 

['ou" r1 °111'1' f'1I1]1'or9D:: -/,D?tJP:): l,"}.I',:"} ~'<h,1j: fl1/9";/' (JU'J'}flll oot.,';-l· .e:r, II· 

II'},I'; fl<I: t\9D9D,'(' "'IY:t.'? .e·II]'f'1't\:: 
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tlf'~ "Y'IU : 1985:: "flUm:;' h'i'=A ~,"YC:;' Qu"Yt.{' oulr,It'i'= (Jrl'l'r I'</>t.(j.:'. 
QoAou.'ffl>:': 1'!I;>,!I;>(Jr, h'lll-"f 1''''l..I'.':1]-;' 'l:I'ar?" : : M,"YC:;' 
"YI'I·t-°1C °11'1·1·t,·)· ·<;'''It "yuy.! I'</>t.fll ~,.<;'I'I MIJ ~'z.OCt'l.·t:: 
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O~' lI' cp;p l.: ,p 1988:: "'I'<,);}. t. ":"_6f1"?O,) • .,,). r{H16<;' '} .e .,.). ht:c 1'1,). au 1I<;:'l 
hl,/·on oot.-':')· ;JC fllur "'11~}'.l(J(I{J·)· /'It\1i:r "''''I&fI''''-' ".e 
r'''J~t.·1 '1,<;,,)0::" l\1,",c"1 "'1fl"''''1C "'Ifl')·'{.')· .<;.O}& "'I"')"f {'",t.m 
l,·<;'fl 1,00 ~". nCfl1::: 

"·M.{~ i1"'1'I': 1986:: );1'flfl fuu,Y/7'r, ('uulf'f: ;;:11",,1'1 oY·'/flC:: l,·<;'fl l,Of! l 
,) .. uo."'1 ."'1.~·C It,)·: : 

')'~UC')' "U.fl1:c: 1970:: fll·M·;;' f.t:l{ (,);oyc;;' .'f1* /"C'N TrIlC')' 
(/77 - 12;;' /77:A ):: l .. <;.fl 1t(JfJj Opc,},,. ,),?OUC,)· n·;rcil.'l"/"'} 
uo?o&f r1,"'IC:;: ')'~UC ')' (J.~./ r"'Il;J:~::: 

h<;:t\ U'O "''''ICf~: 1986:: "{'ll:;: h<;:A "."'1 &fI' ":f. ,It',)f!:'~ur/ O~·,h·<;: rou"}lI?;" 
-:'~lI·:r::" l\1,"'Ic:;: "'Ifl',."'IC °'lfl'h:.')· ·'to}& {""t.m l,·<;'fl l,Of! 
~". ncfl ,t:: 

'L:rrOJ' 1t~:;:: 1986:: "l\1,flt.'l,' h<;:A ""·out.II1' \'1,"'/c:;: ~'}~ 
"'IM''''I &.1' ~·}lIn:,. 1',0;1>,)' .r.t.:{ :: " l\1, "'Ic:;: "'1fl',.,,'1C "'Ifl'''' to,)· 

.~."1& "'I",)), ["I't.m l,ltfl 1,011 ~~nCfl,t:: 
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lluu!"'Ut" r'I"I'lt,Ql. rR'd"t;: uum.e:t> 

.eU I'K' ,h,t;: uum.e;,. Oi,·'i.t'1 MIll h' /''''I IJ}-t'I'r (I"'I,1'~~ ('00 ,"11'1,1' h~'/'li' 

u'M'li' )'.t.'P,' :r9D UC')' fJ..y,:}~ r"'L "'l~, '/'0?t_?'''~' I, , -(l{l r oot.·H :fll-,-r 1I°1'r'l-l' 

r'/'t/:J:e: '(OJ,:: 'r'l'" r;:1'lIuuCll-, "1-(1 11,00;:1' l'o1, :}~II(JJ'9° -l'hl1l1li' uut.:~' °1(\1111-(1 

1'l.!J't\ 1(JJ':: uum.e<fO (J"1.~1I7i1"" ouoo"H'!'" (1", '1'" (JJ·m.+ t\ .e 1,II,;:1'T ' /'K'D'i 

Y<))'.'t-t\:: t'I111Y19D uum.e<f!'} (J'n;!>'/.> .e'l°ll· II,)'.' (I'l'u'l'~' ],{'mr:t>v- 1I·1"(I'(lC?, 

I, uu II °1~'IIU': : 
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1. J<:r 

2. ('·r9"uc·l· .1:':::<; 

3. rt'tllm'ro'r r-l-9"uc-l- '}.eH 

4. ft,1A"lfl'-1- Hool 

5. f°'l.J'IH-9°~-0 -1 · rh<j:A y • .::}f _________ _ 

h ILU o:r:r- fI<f> .::rH- 'f' Y <IN" -r h 'f'(lm"l' 9"C 6li),fJ> 1- 00 fJ h A rU'l.fl U'l 00-0-1' 1 

9°C6li), r~Yooflh-hJ}'l tr'l. !\fQu'::m' Oooh(l·O J'ooAh·/::: 

1. OIt«7cli' ·l·9"uc,l· h<j:fI 'H~ Oh<j:A orfl'r f°'l.'i'COor 'r9°Uc-}- .eOA'!' 

f~Y·Hl-'::or or·)-:;'or h~A "I.e ~or ? 

U, oa"'~oo'f' 

fl. OQU ';"/C 

<h. 0«7,}0'0 

QU. OQ.~<j: 

2. Oh<j:A orfl'f' rU'l.tlmor ft,°'lc:;' *'}* ·l-9"uc."!- h~h'I'fI+ orfl'r .eOA'!' 

r U 'l..I'M-IH-or r·l-:;'or'} ~or ? 

U. t,.~9"(T\ rQu'::'~'r ":i'fI":r'} 

fI, ""~·Ol O'}"l"lC rQU '?fI7.· 'f·fI·:J-'} 

<h. t",on rQU'::,~-r ;)~fI-:r-} 

QU. <h'~'W} O~-,h·<j: rou"Jfl7> :r-fl-:r'} 

3. fI~,1'1H-9°~:f(JJ- oj_oU,fJJ:)"' QuAQU:iffJJ;)~-} 9",} YUA ,eonlfl- '? 

u. U-A1ft M"Iflu, 

fl . ~,'Olfli'or'} 1ft ?to"lflU-

<h. ~,AC: t,AC: ?tonlflU-
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4. OUU"'/t.Y qu7,:tI,1· orfl'l' r"'l.·I"'i··1· uut\uul';?' :r· h°'LtH'fI+ orfl'r .eOt\'r 

r "'I. f 'rlP ~ .). 0 f ·r li' or "I.e '70}o ? 

V. il'~9°(n Ouut.-~,)· 

fl. V'l-W} W}°l"lC Ouu'?flK' 

tI,. i,,-On OUUt.-r;..,. 

qU. Vrl'W} O~' ,h·r,:: Ouu'?flK' 

5. fI " ' '''I tfl' :)"' fOY.t'l'!J.":or'} qUt\uul';?'1' 9"'} .!'Vt\ ,,·h;fo')-(Ior j'C"'IfI,? 

V. v,t\Ut 

fl. i,'O'Ili'or'} out i,C"YfI!Jo 

",. i,t\£:: )',t\{;'. i,C"'I fI!Jo 

6. h°V'fl'r9"6:'for ","yt?,"f orfl'I' or'utor f"'l.t'l'!J.:r:or' uuAuu]f?':)~ 

f"'l.t'l~ 9", fUfI· c;-:r:0l'? 

V. !Jofl·9" .et'l6ofI· 

II. il'fl'Iq':r: .et'lt ·fI· 

,I,. 'f'</:'y.:,; .et'l6ofI· 

7. 'r"'J t?':)~ fI') ' 9"UC')' f"'I.</>CO .. )· '} 9o ,C]n"f Ohr,::t\ orfl'r hV;'Y'l(} r"'I.~t.'lor 

V. !Jot\'W 'lor 

fl. i"(j'Ili'Ol" 'ut 'lo}o 

,It. i,t\{;'. i,t\{;'. 'lor 

QUo flhr,::t\ orfl'l' hV;..!''l(} )', .e~t.,?9° 

8. 'r"?t?'':J~ Ouu"'1t.1' qU~',M' orfl'r 'lfl+ or"!!' 11."1 'raJ,"'I t 9",C]n"f, 

f°'l. ,I''l(}')' : 

V. !Jot\'ut 'lor 

fl. i,'O'Ili'or, 'W 'lor 

,It. i,t\{;'. i,t\{;'. 'lor 

qu. 11.11·:)"' " ·cu."?t 9"'}C]n:f, i'Y'I(}9° 

9. -royt?':)~ Ohr,::t\ orfl'r fI""9°UC')' f"'l.'l'CO+'} 9",C]n:)~ ,~9"'H:a)·' hr,:: 

i,t.·C'lor 0('-"60 hV;,J''l(} ('''V~t.10)· : 

V. !Jot\'l/t 'lor 

fl. ),,'Ollli'or'} 'W 'l0l' 

tI,. I',t\{;'. i,t\{;'. 'lor 

UU. Or,::tJ09" J':9°'1'I:Ol"} hr,:: 1"_~C'lor Of,"? hV;'f'l(} 1'"e~t.°l9" 
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10. " ''''ftfPif (lh'l:A ON'I'r 1I·}9"uc·l· f"'l.'pCfH0 9"' }CJ(I:r· (If"'? ~9"'H'or'} 

h'l: 1,.'t,:C1or hVU' HI· f"'f.f J.'.c'~ hlJ'~ (JO~,I'~fJ.(I 'l· 'lit n/l')'" 9"'} ~.c~r;.r 

U. MI'l'!-Jhllor h(lh°t.I'~fJ.'} J.':t.fI f "" )IJ,f;ol"} h'}.'U'.,?ou"l· {,J.'.C;JIIU·: : 

II. nCJll 'I.J.'. " :'} (lU?~t.T flU"""} ht·{J, l,fI-/·!-Jhr. MCJfl/Jo:: 

£I,. oo,),),r'I'O/·'} .f''tO/q,u· (lou9"nA '}CJCJ'for'} h'}.'t'P'l'fl· 1.,I'.C;JII/Jo:: 

11. ",u'/tfP:~~ (lh'l:A O/'fI'I' 1I'}9"IJC'l' {'O~'PCfJ.'l·'} 9"'}CJ(I :r· J.'.-9"'J=/'or'} 1J,l'nou­

((1'1/9" ;I') h '}.'.,f'~fJ. {,u'I.J.'.t.1or: 

U. /JoA 'lit ~Or 

II. 1,'(l1170r'} 'lit ~or 

,h. I,AC:: I,AG: ~O/-

00. (1'1:0-9° .e:9°'I'I'0/-'} .).f'noo' ((11'9°;1') h'H..!"",(I· {,'tJ.'.CO}9":: 

12. (lh'l:A orfl'l- l,'}~ lI,l·9"uc.'!· {,u'i.'PC'(I 9",}CJ'f1 hoo~(lfJ. (I,{.,l· h9",}CJfJ. 

CM (100".),1' ,t-u'ltfP:~~ fllI9",}CJfJ. .e Il' I· ~ 'IC d,IJ'(I h'}''l.{J'!tI~ f"'f.,I'.t. 'lor : 

U. /JoA 'ut 'lor 

fl. },'f11170r'} 'l it 'lor 

,I,. },AG: {,AG: '10/' 

00 . fI'l:lI-9" 9°'}CJfJ. hoo '1(1fJ. (1,;:,.1· " .0,/ tfP if fI MO'}CJfJ. ulJ'f1 h '}''l.n'l'I/~. 

h /w (I,r if fl.p t.fJ..'!- ,hlJ(lifc; 'I' f'i: fP if h9"fI'l' },9"fI.'!· 00 00 117 fP:f­

"-nT"''1' A: : lIr d,IJ(I',iC; 'I' f </: fP'li h-t-nrn+ 00 00 //7 fP :r· O/-fl'I' (JU'i.fl U? 00·(1,1· 

ooOUll7 P'C I' "--J" 9"Ah'l- ,f'~C"':: 
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n.h = nf1/!l° !J<J:1'7,' QU = QU I-j h 1\7,' n.l1 = wrl~ ." ;",,.7,' ) !J = !J<J:.,. 7,' ." = 1/;"'" 7,' 

uu uull'i' 
l' .'/,. 

£1,<111 ('rN) 
O.h h un 1/ 0:11 

1 011'i' n<J:A I' It "'IC~: QU"'Itl uuX·£I,1j:. (Jl·()'r r<"'~.o .. } 9u '}C](1:r- 1"1' "'I t?' 1'"} j,"}'O(1 l'uu (.· .. ·)· 1-1I·:J- 1I"'I80C .e'\'f(Jl. ·O."'·}: 2 Ouu"'ltl uuX'£I,4- (Jl'()'!' 1'</'(,0+ UU A un :o,'?, :)". r1·'~lt?':r·'} j,'}-(l(1 run (..p, ·)· 1~tt·;1- r"'l·p'oc ·O."'~- : 

3 ./_a? t?' :)~ OJ,a?cli' n / 1.1t Onlj:.A orl'l'!' r"'l.l Y.C1- ·} f"}C] ·O A !I" !I" .e.' : 
4 r'I''''It?'1~ OJ,'''Ic'i' uu"'lt.e uuX·,f,4· orl'l'!' lll·"'·"} 9""}C](11- f anOl1 1j:.,\'1.)' : 
5 "''''It?'1- Ouuaytl uuX"£I,4· (Jl'I'l'P lll .. )·") 1t"}11(1 I' un (..p, . .,. uuAuu:~;?'1~ fuu()t . ..,. Ij:.'\H !I"'} .rVA iwo ? 

6 On<J:A (Jl·/) 'r r"'l.()m(Jl· rj,mlc'i' 9iWi '}9"VC'''' r1-"'It?':r-'} j,"}l1(1 fuu(. ·P,·'" "ftt-:J- II"'I,P,OC rmL ""1.(Jl-j-or "'IS: 
7 hmUI'l1-!I" ':::'f(Jl· ''''''It?':r- (IH)'!' Onlj:.A or()'!' 1''''I·}o·O Ij:.'\H .e '\ ,,: (Jl. ./. "'It?' "f ·0"')' 9U

"} .rVA '((p. '? 

8 1''''1 t9'1- j, "}.(](1 I' qu (. ,p, .). :)"'11-;1-~: (Jl"} II"HOC ra?,.e Y.C·~ ·'" '!' (..'" 9U
") .{'VA i(D' ? 9 r·,.a'lt?':r· (Jj,"'lc'i' H!l4· HII.Pr. X·£I,·r,: :r-") r"?,}Ol1 1j:.,\'1')' 9D

'} .eVA ',roo ? 10 OJ, m.'" '\.e 0..;1-.e I' ll <;' nlj:.A ' I-a'lt?':r- j, ' } ,(](1 I' QU (. ,P, • .,. :r-tt-;1- ?","} lVA ',ro' ? 
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I\°'/JH'I\")' '1'.("/:9':f QuA(l:f9"}Cj MH,y['·y·:r,9''} IH'om+ Q}',. (1;:J'9'-:'~ t\.e 

.('I'Ir,:~ :: 

1. rN,o?t9':)~ ~',}'rl(1 rQUt.,~·} :)~I\":r 11;""':;' ~or r"'tl\' hln 9"n'}.('·I: 9",} 

,eQUI'IA9':rA ? 

U. 

1\. 

£I,. 

QO . 

2. rt,O?c:;' QUO?M' QU?'d,4· r-tD?t9'-:'~'} ~''}'rl(1 f'QUt.·t;·r "fl\-;:J' ~"("~'rlC9" 

r°'Lf'ro !lln 9°n'}Y-)' 9''} j'. u1t\';..:: 

U. 

1\ • 

.-It. 

QU. 

3. r"'D?t9':f-} ~',}'rl(1 f'QUt..~-), :fl\-:r N'HrlC 9°'} Qo~t.dl ~,t\(l-r j'.t\/\' ? 

U. 

1\. 

,..h. 

QU . 

/p. 
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"CJt 2:- I'9"Ah;J' lIClIC / Observation sheet/ 

(Jj 1:;' hr,:A ar()'!' (Jo'LfJ'l~ar t'l,"'IC:;' !I:'}!I: nll'(J ,hl"VC')' '1,e 9"AI1.1' 

/ Observa tion/ fI"'IfJ'l!.: {"/'II.?:e: rou 11;1' ,/'J' 11C11C / Observa tion sheet/ 

')'9"VC~' fl."": 

ou9"VC' , . 
., . .'/:. Vou9U Uc;,t;' r' ,,·ovt9'·j'· ." '?IM· ;" .).\ 'i' '~1'2;" 

I qu9UU~ r'9U'}~W} CM! (H'''Vt9'')' ~r,'J/ .. /l\.: : 

2 UU!JUV"r r9"'}~W) CM! n'I"/:c r'I(v:w' ~.e .eX'<f.A, , 

3 Qu9U U?- fl9n'}~fl' 0).(1'" f l1Z1·r· ~\'i.fn.r..· )"P, ·':.n "PHI (]'r~'!c 

r'l1\...t:w· ~.e .ex·<f.A" 

4 uo!JUU';· n9"')~fl· ",·Il'r r"'I.1f· }',·P:'}.f,; 1,.tPUl "PH") "')"9")" 

lI·'·"7t9':Y. .e·IA~A" 

5 ·r"7t9'·Y. 1tlI9"/~fl· 00 Mh·)· ,Ml1 .eM1'?lI·, , 

6 ou9U U?- {H'"1t9"j' 9U '}IlW} r"V",fl·n·)··) 'l~"1 .e1AX'~:fq'A, , 

7 009"f)';' 9"'}~W) .":9"0,') h .. ~,.~;c ·) ,f'twu ,,}9u 'IM ("711t.t) 

),~~A" 

8 Qo9"U?- .t':9U O'"'} h .. t,.f.·C·) 0': .. ·,· 'riC no,: .. ·/· ','Ie ",.e9" 

h'}o/>X' nt'/+x' M·nt·? ('IM 1.1'1'1((1') ,JJillA: : 

9 .,.oVt9'·)'· flO'I' :r J'~lll1·' , 

10 "'"7t9")" .f.·9u~:r",.·} h .. M !:C'I"" .,.? 'H'? r,~(\o, , 
/ I " '"7t9")" J!:9"~~:m"} h .. t,X·C·lm· n"'IY~Ml'''' 11t(r"un· Inn) 

r'I.~~~' , 

11.1 uu9D Uc;· 1~~:riD"} n"7~':'l' Ilf)~"',} M-tlJhl\· 

.r~n'PA' , 

11.2 t,/IlrJ.ID· 'r"n "T}nw} l,*C{n 7;}P,fll' rlJhA 

(]uu9U tJ?- .e~·I':'PA" 

11.3 ~'"7tm' 0"";9U "lA"P ~.e·ll]n·)· "nnn'l .e,p'r~A " 

12 ·'·"7t9' ·f· i1l11·~nnm· 9"·}1]·[] n'I'I.<:· wJ!.9U nfl·.~·} hCIl flCIl 

.em)' )'It·" 

13 uu9U U.;', r9u'}~W) ~~ f)~'1l II-I·oVt9'·)' .e·IA~A, , 

14 ".07t9'·)'· '?AX' .rAln1~:m·'} i'r·n Qo9U U';·' .em.e"PlI·, , 

15 ou9D U<;· -t"1t9")"} ft· ')'1 r"PA 'r.f (L' fP ·r· .e",.e"PA, , 

16 ou9U U';· n<P'r :1' nouX:'rh4· ",·11'1' mi: ~L·")'.·'" ooAoo'Jl9' ·f· 

.e~·.n?A" 

17 r ou Aou il9' ·f··) 'r .e'~?'·l: +"7t9")' n"PA .eooA~/\·' , 

IS qu9D l)t;. 'r.e 'I: 9'~;.) mH· II? ',.',· /\-1'"7 t 9' . r· .eO"lA, , 

* 
, 
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(jJ!..' U'l 

rM~ ou<j:.;i! !/!'}!/! ______ _ 

}Hn:!'''.e qu'111 6"1,: {'/W 1..'1''1 '1'~;;' '}"U? rll-ll 'r;;' J!..~Jl' ".U?tfl':l·'} },'}'on 
f'qD~,H' :l~ll·;r u1'r'l'1' ~(/}':: OqulJ''rr r'}I]().'} O'r;i!ll qDm'} O'I"}:!'''' '1 

(]""llou J!..(/}' <j:.'r~,r 1-j~(]1l11(1f / (]~" hr'}l](). 4''I'llo .I'1l"V} 'r.l"!? fI':'f (]""(Jm+ 

ouou t.l'fI':l~ oulP~'l' qu/MI/n../: : 

r'1' 9"Uc'1" } 'rt· ,l' '1 'I'A''':' ' IlO?~'?1'I' OJI) '} ~.~: (/}' ,,"(]ll(/}' f'u1.m4'(J· 

},'},n!.: ,!-,v,r':Y' },ll':: hl\.7twr (/}'(J'" f" ','ruc'l' (J..y.:r (]J!..'c,~~ ,r qUal"'} ' },,},P,, 

'I(/}':: r'-"9"UC'r (J.,r·~~ (](J."'ou~ ,),<j:.'-'·: (](J.", rcrr:~··'1 (]t\ll-:r9" r,l' ruc-l' 

OU ul tJ'fI' :)" qD"1"'r ll,l'ruc '-" 'I't- -l''1 'I'A4',l ' .I''1I IA:: 

N'9"UC'r'} 'rt·'l''1 ','A''''l' ll"'/~'?'I'I' (]OJ')~H l1a1.m4't'I+ ,!-,v,r'~~ qul-jl1A 

Il-ll'r;;'(/}' rArJ!..· 1\.C'IIU1'l, ~(/}':: o,on· },I-jI](].fI':r r~1fr '}ou;r'-" (jJ~:U'l .e"r(/}' 
'l'ruc'r (J.1'-:Y' r-l'ruc,l' 'rt-,l ' '1 'rA4"r I\.,},v,,,:,:(/}, .e1ou;J' A: : ,eU9" .I'll 

rl1 '},I' ,1' },.eJ!..llr:: I\.'I /W '1' 9"UC'} (J.'Y':)'· f'~1rr ,}qu;J' '-'' 1\.J!..·"'l..I':':OJ' 

I\.t·,H:(/}''} (]J!..'c:~,r 1l0'l"1"'-"'1 llo1m'lhC I\.V;,:rll· 1\.~J!..':t~:(I'A:: .eU9" °111'1' 

},(Jt-t-:,:(/}''} 1l°'l'1''1'A r,/''1''1' Il(/}''}r ll"?m'lhC Ar.l',:9" I\.J!..'A9" (J'r:l::':'I'A:: 

{'t\ll·:f. },'/r::'f r'r9"UC'r ,r!/!qo:h (]'r~'Mr: ouqDAI1'r9" r'-"9"uc,l"} 

"'t·'l·c,' 'rA''''l' ll"?~'? '/'r I\.,}J!.. M"";;' OJ')~ '/-,':.e {,u1.;J'.e(],r 'Ut9" 'r<i?'l' 

}"e,I'.M":: {'t\ll·:l~ },'/L'::Y' d'9"UC'r 'I'!/! (l"~', 9"'} 1\.'1 I\.'} ,~:" 1\.,}J!.. "'L.I'(J" ·r~· : 

{' ru'l (JA;J'~:OJ' I\.'}~'l' ~,'}J!..lf~ : OJIH', quuuAh,t: rt·(J'} J!..'l1ou'} OJ.er 
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:: .WI, :!! .k!> Ij ./::'<! l .. II, ".oD J ·(V ,I: lJ</:U 1lI7.n,) 

:!>JII mlu V1006 0D 060'UVI) ::o(v~ .'J"'1,'/",,) L)j.l'l .W.l! .l!.j'J'i {..o';n, 

J,/>7",J ""'.(1,,</, o6;1?OlJ .J:~U·UJ,U : :·V~VI.";)' nl,{,.';( ',!:'A'V" oI,.(lJ '/",.(.1lI ~I)~,':"'( 

: :'V""v";)' :t:'A'),lo oI,.(lV/,) '/",.(.1lI ~Ji.7,) ,/:UL7)j·',J'i J06Jo6 ~./:~,L ·v·n ',F:JJ" 

I){, 'd~',) ;I:"VV )j {, 'i '''~I){, 'd"'U : : 0((I~ 06U'UJ, 061){' ";)'~, Jl.n.j'I)l.n : : V/"'V/.(.1lI " 

{,V/.l!.l!l.o II'/. ,;(W 11'/.1j U,U,L ~.(,v/I) {,Jl.n+I)l.nJ ";)':,-.1, JU:"l.nJ {,l'oP 

:: 0((I~ 'd~'.f. JU:"l.nJ {,l'oD .J::'<!lo/L VVV"'J ' </:UllI'/",J {,'7006 oDlj o((I:!!.j,v·n 

:: 0((I~ V/(I,j .. .J:~' J&nJ ?lJ</,V .. 

j(Vi"oD {,"?(lu60PV .g1JI,.j' ~·/:~'/.V?I)'( unlJ u6/,.(lVI) ::0((1~ Jo6Jo6 ~U'lJ{' 

VVV"'4 "I,{'.)j o(VV;(:,LnJ l .. 7:j&n {,(,(I'd ::V/·",.J:4,) {, ·/:,!.,lol.n l)V/oD 1JL." ·.1:.af,'f',)J, 

·('·V'l.nV ··HlID V/".\I.j, 1){,06 i,v/:7.!l.'" U·V ... ·I,I)'( {'u6 i,v/:7.u6'W.j, U'V~,,"IJ'{ 

1)':"'( {.06 o6</:Wl.n \!></:{,1lI '/:JOo(,'/: {,'/:·}o(,"'I),!7.oJ : :0((1~ ,/;(Vl.n <A,,/:{.1lI 

./:J(lo6.(, {'./:-}06+1),j7",J .!{{, '{ J,l)o((I o6n'UWIj ::oV'( :1:.-A-:,<!lo/l. o((I,!;lJ.f.V·?·I."J 

"I,lo)j ·/:lvWoDV lJl.'/",U {.Ji.~'lo o6{,.(l·U o((),~:".)jI.l)[l.nJ ?(llJ o((I,ld·oDJ 

./:W'&90PV ~ '/", :!!.":!J1j {'O";)' {, "?(lo6oD J,Lc'70P ./:,/,V/J. ~./:"?J, .J:J(lo6./:V 

: :u(,V/'.l:";)"( o6JU'~"V o6</:UllI'V .I:</,V/J, ~./:"?I, ./:JOo6./:J o((I:bb'VVIj 1,.·7(1u6oD 

0((1:/:",,) ·/:.(.u· ~'/: ·7J· o6oV&n,,1J ,,!:,'):'-,,, {,./:.V</, llI."J ";)''''U O'UIj :H'1J ./:JOu6./: 

: : oMI'J"( '7:!>rn' {'o(():!!"':!>1j -}OM'V .'Jc' ~.{,,, 0((I",Ww7.olj JOo6op o6'VLJ'U .((1 ,/:""( 

./:~),~'(V .1,I,c'noV ./:</>V/J, ~./:"?I, {,./;JOu6./:,) ·H)</,llI.j'J 'J''''U mllj 

: :V/c'7)j";)' ·/:7·1j·/: I){,,jl,'{,'i 'Ji{''l .I,v/U'!,'{,'l 'Vo{I V/:f.'/",U ./:"?I, ~'?4{,J, 

{,I)"?,) u6VLJ·"1j {,o{I'd a,·7LJl .. .j' ollJo((Io((IV/ : :V/:!!L';J' .!J,O 0((I1lI V '/",J {.It't." .)j LJIj 

!l.;;Jj( j( {, 0((1 V V oD .I {,{,(I'd .J:</:w ·/:UU'V":'l."U ,L0((I0((IV/ {, '7006 oP .I ~-.l: afn,,·h) 

-V/I:jq-oD 1:"blp.-j> 4:3(106·/:J ~·-I':!JI:jU o6o((1;,'1>'{,'l : :-'1"'1:-1;1;( 'l:oDL-oD\;J ·/:.",3U' 

Z9 
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ququt}' I1.,.r.:: /lu 7.h·"/I")' '1',r'l:9' :1, h-j, t'lm")' 9°C 61'J.9'1, arfl'I' 1l?D'}C}fJ. 

OU/Pt..)· ooAfi rnW'~ar"} ?Dt.6l'J. f"'L.I'oolllH·ar"} IJ"t llouhn11 l,ooAll')' 

u'oo All:}:):: 

1. /I?D"}c}fJ. ·" fI«7 u y. C M (W''} fUY. :}: I'Im' h"'Lh·,' 1'1 .. ). O/·fI'I' 1")':;' ar ~ar ? 

V. fou?DVt."} foo',!' 11"lX',:,)'<;" "If!.,:J' 

1'1, {,'}'9°UC')' a.y·:r· rA?D,\(.· AarOJ<'I' 

rh, (")'9°UC')' 'I't.,).,;. 'I'A"")' 

2 , Ill,?DM':;'ar l,'}·/,?> O/·fI'l' "f/W"} l,fl6JI1.~')'" f-j'C}I'IOJ< ?D'},\(.",ar? 

V, l'\-I'I'I.I'f. '1'.I'</.'9':}: -j"/Il, ooAfi uY"l'f')' 

1'1, (,u'I.I'*C'1' '}C}'Ilt;" ?DC?DC «7'IJ'l.Y: 

rl" I' 00 ?DUt.'} -j'Aol1l,=!'OJ<'} 1l"'L')C} 00 ma ),), 

OD, hou?Dut.'} fU'l.mll<l: "If!.,:r9':r, 

3. 11 fl.\(.' fI',.:;, 0/' l,'}</')t O/·fI'I' ""'''P.'(;,,'' ('°'l.·/'C M?,Y.I'I?D" r-j'C} 1'10/' ?D'},\(.'"} ~ar? 

v, 'te'}fI 

1'1, '1'11'11 

<I" '1''1 ')'<;" ?DC?DC 

00 , oy fI'" «7 C 

4, llooQ;l.t. ij"OJ< l,·}·/'?> OJ<fI'l' "1l11.u tlC~" n,A 9°'} «71'1'" ~OJ< ? 

V, fU'IM'uyC oo·.I'"} 1l«7,P'IlC tlC~ «71'1'" ~OJ< :: 

/I, (,u'lflrf'uyC "I.e "}flH'"} 11«7 t.,:1')'I' tlC~ "'/I'I-t: ~ar:: 

rl,. f«7f1,,.«7C '"Il·m·)·"} 1l00'lltl'll IIC~ 0'/1'1'" ~OJ<:: 

ou, rU ,/fI"'«7C OD'.I',} 11",<;":/·,;, ?DC 9°C 1l°'lflY.1~ UC~ u'II'I'" ~!l)<:: 

5, f?'rll'f.·} l,m:J>".e 00 Aoll·}' f J'uOJ< ot.~·,. ~1C f°'l.·I'fOJ< Ilfl'H':;'OJ< 

l,'} '/'?> OJ<fI'I' ~ar? 

V, Ill,"},\(.:;'m· 

1'1, 11 '" 1'\-1':;' 0/' 

<I,. llY'fI" , :;'0/' 

00 , 11 ou Q;l.t. il' OJ< 
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ODootJ' /J-l\'}: {''''Lh'/,II'')''} '1'.f4:fJ>:r· 09°'}1](} QUiP(' • .,. OR·,It·,,: QUAil (ooA"ii):; 

1. 1I:'·rvc·'" '1,&..).'1 'rA'H' 0)<'11 Cj"~:or h°'l.I]l\-')' ~'I'(l:1- oril'l' (}OM,,} 

'r1'il: : 

V. 

II. 

2. (.:e:9° oY;"7, -",\:':or ')·rvc ·)· (J..y,:r- I")·rvc·)· 'I'&""'r, 'I'A<I':" ~'H'\:fOJ' 

3. 009°V&',} °l,~:/f:for'} flU'I.'/1] 1I000)flj')' 1''''I.mO</:I]:fOJ· 11°1:e:,Y·:r· 9°'} ~Cj" 

r'} r,:for ? 

V, 

II, 

4. 1I:"9°IJC:" ~(.!l' QUmO~ h"'/.J'il6.A'l- 'l-,~r-;'" (}Oil, h,,:·/,<;'or'} "'1.'1 

roy.6L),OJ'/'or __________________ ~OJo:: 

5. r i, '} ~.'} ')'9D IJC')' (1'''' ('/'*9°) m,}q&.Cj" .~q07 n llQU 00 W} I''''/.?F II or 

09° '} tl.!?" ~ OJ· ? 
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fl?" h~M')' _______ _ 

}':r 

().~:U'i, 

('M: ou.,:,' *,* -------

hm:J'l\,e UU"/l\""J. -: ('ILU &."-'} 'P~li' 'Hu'l flrtl"-li' Y.t."P; ",u1tf)";i"} ~,,'on 

rout..~.)- "f-flo:r °Y'r'}:" ~or:: OouIY',.?" ?,,'}f)fJ.' O'I';J' fI oum'} O'I":I'1',} 

O"·flouY.or ":'rH q~fl'Oh (q·,n.O·Ii) fl:\1t h9°'}f)fJ. 'l"I'flo ,I'fI·:'·' '1',I"l!fP:l~ 

O'N'Im-')' ouout,l'f):r· oulPt..)· ouAflt'l (ouA 'Ii):: 

:l'H' f{,·}.~ *,* p'c'H' fl"'U)/'Y.or ~y'9° ,,·h·/,A OOlPt.,)· ',-'I"I'rouor 

ou A()h')' fluU.,.,-ltfl": ,'D'L,I"lfI"lfI' ('Ot. r,::,,- ~"C oU lPt.:rT ou fI'POJ 6 "1. ou ·)t$' fP :l~ 

'}:,'OJ-:: o t..,: ,/. ~,,~- O:l'A 9°h,,I")' t'l.fllt'li 'OA'Ii,)- ,I'flh'/,flor, :l'A ~,flOJ'r,r· 

(,·<;'fl :l'A O"1fl'lI]')- Ot.r,:: ,/· ~".;. rho"/'> ("htfl'lor'} ')'hhflli' ouA()h'} 

h '}.<;..c' fl,/'It fI": )? Y.t.;J A:: 00 A()h·/,' fI "'I fl·/-It fI": f DV"1 fI "} fI .. )· :I' It ')'90 
{' m:l' It.e 

OJ,e?" 1/C'I/C f\.U'r )?l·ltfl-:: hll.U ("~C :l'1t·l· h'llH'O ;JC )?ou<'lMfI-:: '/"},,'O 

·/-'/C·1I1!' A~ A~ ',.,~.e, flOU6.09° h'y'u'Lt..~ IJ-fl· ~,m:l'lt.e fU'~or :l'A9° OJY. 

'IIC1/C ;!'It:" ,,'flor{ll "-/l..It'tor' ooA()h r)- h'·<;',I'fl·/,ItAr,:: )?I?.t..'JA:: flt1.U9° 

:l'1t·}, "'/OJ:/' fl"19° ~,fl/~It'l. ~or:: 

('0 Or A:(- r '/,/~ fI'IOJ" ouAoh·)· floYfl ·/,ltflr,:: fU'LJ'fl:f·fI")" :l'1t·)· 

rUV'OJ·;/'f):I'OJ- f1·fI.f'~ lI~fP:)~ {,fl,:: hllh~/LU9° OJ·fl'!' 'P,} 'P,}fP:': uY";ou'r'} 

uno·(J '}:,'or:: {"Y,,' oor f*'}*OJ· ".,} ;JtfP:y. 0.'1'1';' (J01·~ou'I' f'I'M'~ 

~·(h·G::f·'?" O"'l'}fl'O I' :l'1t·)· :f-flo:J-or, ,I'·~,(J&-A:: 

hltu fllt.e O·'·m'i't'!-·)·,} flt\,flo:l~?" lI~fP"f- ~,"1q1~·)· ('"'L:r OJ </:.). :l'1t·)· 

hU'LJ"lfI"}fI·fl ·j- IJ-'r.:r {,'}'lC ('ou~;J·lt.I' lS foull&..f' OJ)??" funflQJ' ·I-·flflor 

fI.h/..fI· )?':)~"fI':: rou~out.l'fP:l; fl*'}*or ou'}"C fD'L"f-A oor (J'}"}"/C 
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{''''lJn,p9''(V!:Or r;:For:: Olrll' /'li'or ntj;A p'C f"'Lt-r,/",, 'l- .1'."1'/" ,hl) ,O, O~-,h,tj; 

llou '? I1~- {''''U''III'?I1- <;':I:or:: {"I-M'~ 7;",h,G::r, 1I"'l'}0,0 :l'II'l- h"'U"llIu/II,O'l­

V-'z,;t- i,,'iC Olrll,l' .eht, II II, OJlA9° Oi,'} ,';, p'C f"'Lt-r,,.,/:,l' OflAli'or?O lI,m:l'lIlI' 

,e:r-III1':: 119"1)1\, llqu~.? 'ltf ('''V''III''III+ llqu l\.{.f OJ,e9" lI"nOO,.I' (1)"111"111-

,I'. :):11 II,: : 

:l'II')' Oi, 'IA"III·,l' 11 ,1'. h "'Lor 11,0 ,l- {"tit qum'} i,I).." ,e.0l'l" {'IIOJ-rC 

QU 'IA'lf~- {'i,AG: i,AG: QU'IA'I.!' -t"(]lIor .ehl.,11I1':: fIlOJ,l'c QU 'IA'I.!' f"'l/lll':" 

0{,611,/: Oi, 'IA"III·'l' 11 ,1'. {'''1,or l\- <;':f:or:: OQulf.,.?" i,,(l II li'OJ"} 1.1L i,.e l ()-9" :: 

{'i,AG: i,AG: ou'IA'lf {'''1.1lll .. l' J.'."I'I" i",n,e., t-rAIf~ O{J-,.'I'C (lf6il'/: 

Oi,'IAu/II·,l' 11,1'. i" e OJ'II-9":: OIW9" 9"n'}J'-l' '(lll- 1.1L .el')II-:: 

O{J'k,{JA h'/'I]II f C'P'} -l'?OVC:,' {'i,"'/Cli' "?M,O?t,<t 

,/-i'f71 II· N'OJo,e.:: 

QUQDtJ' h'}!..- -: hlW O;t-:r, 114'bH' M°I'I:I' 'I-J'~fI':}" M.,I"}.';'},~:I:or 

h,,,om .. l- 9°C6"J.fI':): QU t-rhA h9"'I](j. Quwd- '}nnllli'or'} quA{J f°'LJ' qu IIn'/-or'} 

u''l Oqu9"l'l' no,o (noo,):: 

1. h"'l.h'''l\-,l' or{J'I' fqu)':qutfOJ' i,,4'~- tj;t, V') ' (] f 'l'li'or ~or ? 

v, f:l'II,l- i,'IA"III·'l-

II, o ltj; ' /' ~'IC'} "?I'I,,.t-rhA 

rI" f :l'II,l- 1> J.'.9" ,/-h-"A 

qu, f*'}!I,> p'c'};J-'1!H 

2, {'.,.III] Oltj;' /- ~'IC '''M't-rhll· f'/-I.,lI'Ior' QuA6n'} hVl..!' {J,,.IIAtj; 

f"'l.J.'.l'lor h'}.e.,·l ' ~or ? 

V, Oltj;·,. ~'I~-' O!l,>,!I,>OJ- I'IC'}:/' quwl,l' (loul\tj; 

II, OOltj;'I' 'I 'I ~' OJ,{J'I' J'II+'} :l'II,l' 1>J.'.9" ,/ 'h-/-A O"?I'I-,.t-rhA 

rI" ·OA'Ii-l- J'{Jh-t'IIOJ-' :l'A 01\,11 -t-{J"7"'l, :l'A (lqu-/-t-r.:r' 

QU, i,m:l'II.e {'V'~OJ-'} :l'A OJJ.'. 'I/ClIC :l'II-l' OQU''',,,,,} 



i, .W~ {..";l{.u6 ·/:l{.4u6 ·l:U·t)7'J'~oJ ·1:..,,(. ~t)IV·I·J .~ 

i, 'VlJdOO'J" ·/:{.IJU :Jb{.'( 

<.woo 1f'W ·/:U-V.alhotj 'J"'" ·/:·VI,,~I.lfU ./:1,1.(. o(V:I:.(..al,)hoJ :Q~ .Wt)J '17 

·v 
'n 

::(y . .pJ,) I).pJ, {':I,v·n .L1).al :!.:<iL{.OO l;PW~ ·t·..,.(.tj ·s 

i, .al~ {.·";l{.u6V .alWWVhoJ -/:..,.(. :JIL:JIL ";fW ~.(. ~JlJ 'J""',(,w'( .";j'{.'( 'Z; 

i, .al~ ·ooWI"L l' 

-/:7<n00 {'u6U .L.I).w :JL~ ·I-:'I70U ·t··V±loJ :'IV"' ·I-I)~V ·/:4Q~00 ./:..,.(. '1 

: :('71;) :'II; 'J"'" ·.{:c6+'tJ <iLJ 

./:.wt).j·U {.:!.:oJ~oo ,>.V44·/: ·.{:c6<7>l·l, ·/:'lJ7.pV ·.(:+'U O'lItj l-/:V-II cf?oDoD 

-/:~V7'J"~ -/:..,.(.,1 '00 

-t·~ 1""-11)'( -/:..,.(. J "1' 

lYd~'oo'( -/:..,.(. J 'V 

u·t)LJt)'( -t,..,.(. J 'n 
: : ~:,: :J"7U'''' .L1).al .}I.H.'( -W II. 7'W oou -Ii {. '( J,I).al -/:-V -I-I.j'~tj .~ 

-(.'~-(I '/:U-V-Wholl 'J"'" -t··VI" ~L'W '00 

·1:U~Whotj u6'J"IV -t'U;/>W+'hotj "1' 

.al,"+'~'700V'( u6'J"W .al,I;·(.v700 tj 'V 

<.woo 1Il.J ,/:U·V.alhotj 'J'''' ·/:·Vt..~I.lfU 'n 
i, .al~ 

:JI;{.'( {'u6tj '/:'V'1tjlo,} .alVU·.j· (J'1JU{'~J) J"71;00J .... J·?LC'.ooJ ./:..,.(. '17 

.al:""'L~LI",tj u60'?oOV {.'J·l'-'/., :l~:l~ '00 

.al,I: ..... oootj :J/l,:JIL u6'J"W 'J""',(,w'( " 1' 

,W:I:..,cbootj ·/:oVt..~I.lf o(VLV·?·I·V .al7IL{.00.I- 'V 

·I: '.'>'-I-I)~'( .al:I: .... wootj 'n 
: : .al~ l4'( tj ./:~OM-I-J u·//u .... v. ./:..,.(. ·s 

L9 
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n[Sd
2

x2 - (Sd\l + Sd\2) J 
r = Sd2

x2 

r = 2 [17.55 - (3 .97 + 6.4 ) J 
17.55 

r = 2 [17 .55 - 10.37J 
17.55 

r = 14 . 36 
17.55 

= 0.82 

n 

Sd2
x2 

2 
Sd yl 

2 
sd y2 

= 2 

= 17.55 

= 3.97 

= 6.4 

(pearson product moment correlation) 

pr = N L xy - ( L x) (LY) 

V NLx2 - (Lx ) 2 x NLy2 - (L Y) 2 

N = 40 

LX = 210 

Lx2 = 1328 

( L x) 2 = 44100 
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l:.y = 
l:.y2 = 

(LX) 2 = 

l:.xy = 

= 40 X 1334 - 210 X 221 

V40 X 1328 - 44100 X 40 X 1417 - 48841 

= 53360 

V 9020 

= 6950 
8408.64 

= 0.83 

t cal = 

- 46410 

X 7839 

t\ -1' -r en ~ ?' :y, 

Nl = 99 

Xl = 5.54 

Sdl = 1. 84 

oj"} Y.' -r en ~ ?' -:,-, 

N2 = 121 

X2 = 5.26 

Sd2 = 2.06 

S 2p = (Nl - 1) (Sdl ) 2 + (N2 -1) (Sd2) 2 

221 

1417 

48841 

1334 
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S2p = (99 - 1) (1.84) 2 + (121 - 1) (2.06) 2 

99 + 121 - 2 

= 331.79 + 509.23 

218 

= 841. 02 
218 

= 3 . 86 

t cal = 5.54 - 5.26 

V 3.86 (1/99 + 1/121) 

= 0.28 
0.266 

= 1. 052 

t cal = 
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(11,0,/ C 7,' },,'j: r .1.-1, 

Nl = 151 

-Xl = 5.54 

Sdl = 2.04 

Il)" "'/ C 7,' },,'j: f A.I.'I: 

N2 = 69 

X2 = 5.05 

Sd2 = 1.75 

S2p = (151 - 1) (2.04)2 + (69 - 1) (1. 75)2 

151 + 69 - 2 

= 624.24 + 208 . 25 

218 

= 832.49 
218 

= 3.82 

t cal = 5.54 - 5.05 

V3 . 82 (1 /151 + 

t cal = 0.49 
0.294 

= 1.725 

1/69 



h',. hll.u O:r:t· liD'/. 1'-t",ilOor<;, rA.G9"h··}·: .r.U 'l'<;"}' rt-"- lit- qulfFF 

O'l'<;"/' orll'!' r-t·m.p9"h·CJ=i:m··} K'drc:.i:<;, 9".}(; .... :}:9" Ouu·iI· rm~9"h- uulfF} 

ld.;JU1"1 ilV" , 

1I9":- "'IlI ·'·'1't\. orO." 

kC"'I:- +-
l,.~·t-lf:- l"'I,lI l,OCJ ~~.(fCll-!;: rl..-}·I'·A-.r *'}*p>:}:<;, P'~ K',/"if. 

hif.t\.: l .. ':.ll l,OCJ:: 

.p'}:- "l·}(l·l· If 1989 'l.9". 


