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(student Curve) u.~~~lmi\.\1..h·:u.ll,,~il\.\1\.\qi'lvuivMUiln·l\llLI'i~:iv,:"hI'li\.\trr~~'lvn11~i1-ltrr~fl 

(Problem Curve) (~t11Yltl7:nvu 1) 

llm'Jv\.\ im,-vuivfl f): II.\.\'\.\71lJ 
f)1-I~(j) Cj) (Xi) 

2 4 3 5 

1 o <4Jo
5 1 -4 

r- ­
B 0 0 :3 

:-_ .. .~-

,1 , 0 3 

10 0 

6 0 

0 , 1 3 
, 

14 0 0 
,, 3 

_. __ •• J 

0 0 0 24 ,___ _ .J 

7 0 0 0 2 

12 0 0 0 2 

16 0 0 0 2 
i----- ­,

2 0 , 1 0 0 2 

13 0 0 0 2 
-- .. 

18 1 0 0 0 0 

'15 0 0 0 0
 

'11 0 0 0 0
 

17 0 0
0 0 

9 0 0 0 0
 

3 0
 0 0 0 

71lJqflVU 

t)fI (Y.j ) 12 10 7 6 3 

;r,r\ttl~~ 
.95 .21(C(Pj » .30 .2B .42 

y«ljJ&'nl;lllnqlJ y W X W 

-
- fl 1I~~m7IlVU~V~ltm'lV1-l 1B f)1-I1l'l'll\l':n1nl1 u.m"lJlJ~vll 

~lfihj~~ 

(C(Pj » 

«QJa'r1j~lllmjlJ 

.00 

.65 

.00 

.16 

.65 

1.13 

.00 

.00 

.44 

.59 

.74 

.6B 

.00 

.00 

.45 

1.15 

1.36 

1.36 

A 

B 

A 
A 

B 

B 

C 

C 

C 

D 

D 

D 

C 

C 

C 

D 

D 

D 

u.~:ivll~u 12 iv 
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'In\l,~\llJjj~~,,, - Yl ';lL~L 'I1\lt'11llJi\'lJ~\llh~""1l~~~\ltti~~~", \I,~~~~\ltti~Yl ;~L!i~d'l\lmp;~ 

~\I,"'mt'11llJi\'lJ~\l~~~\l ~'\'~nll "'C]';~Li\ltti~~~", - Yl (8 - P Theory) ~~ncll1ii~t'11llJi\'lJ~\l!ln 

~~~ ~ i\ltti~~ e~I\I,~~~ t1\lI ti~Yl f11llJ "'~~ f1ti'~~ ~~~ \I,·IJIJ." ~"'~lJrllJ1'l'm '\'n\l \I,~~ t'11llJlJ11'Vd~~L\l\l, IJIJ \I, ~\l 

m1~~lJi~"'~IJ~~~1'l'm '\' ~\l\l,~~~~~i~"'~1J ~ U\l1l~f1\l""'\'~1l ~i~mlJ~l;r1J ...,'imU\l1l ~n~lJ1'l'm 'i~\l""'i~ 

n~lJi~"'~1J ~llJ~l;r1J 

- .. t· ­"Ql,III.I\lfllIIIIUII'Il. "IU1I11 - 'II (Properties of S - P Cruve) • 
'lnt'11llJ«lJ~\l~~~~~t1\ltti~L~"'\I,~~~~\ltti~Yl· ,~~ti'ltll"'lJ,j;1 3 th~m1;r~~ 

.r d .. t" ... " ,d' s. ~" , ~ .r dd "Q Q

1. ~\ll~~~~Vi\l"'~~~~.\l f1~~~'" '1~ bf1\1,nVi\l."m~'l!l ~lJ~~~~L.\lLf1~~~""~lJ~\llf1~ mnIJVi\l"'~~~ 

~t1\ltfi~Yl ~~~ti\l,ri~\l~~...,\lmt1\ltti~Yl ;r~11lVith~n~1J 2 

As 

As - Ap 

S - Curve 

~ 

p - Curve 

1I1'11t1.:0Il\l 2 \I,"'f1~t'11llJ~ riln\l~~~~\l ~~i\ltti~~~"'\I,~~~\l.yj~t1\ltfi~Yl 

2. ~tl"\ltfi~L~'" '~\I,M~ii~m1\1, ,n\l,'~f11llJ~"'~"'lJ~~~f1~\I, \l\lm1"'~IJ~~~1'l'm'\'~\l t'l1\lL~\ltfi~Yl 
'~\I,"'f1~ii~nl1\1"n\l,'~f11llJ~"'~"'lJ~~~;l\l1\l~~~lJi~"'~IJ~n. .
 

3. tll\l, 1J1J"'f1"'~IJ\I,~~n~lJ1'l'm'i~\lcji il"'~1J ~iJ«n';tll~L u\l~~n~\l~ (Homogeneous) \l,ti'1 
~ i\ltti~~~"'~~,~rrIJn\l"'U",,,,,'i mU\lt t1\ltt'i~ ~'i ~1 n\l 

d'"~" Q ~'"... d Q

"mmln\l~"'\lLf1~~~'" - Vi ~~ b"""'l1~"'lflQJ .\I,~~t'11llJ""lJl~~\l '1 en ~'lI\l '~IJ~n«n,;tll~ 

~~~n~lJ cj"L il"'~1J 1liJm1\1,snu'~f1~\I, \l\l~ U\l~cll~~1 «n,;tll~~~~\I, 1J1J"'f1"'~lJiJ1~;rIJt'11llJVlnJlm rilLf1 
;r~I"f1~cll~h11lVith~n~1J 3 

,/ 
,/ 

"J 

,,"; 

!,, 
; " 

; " 

n. 
1I1'11t1':01l\l 3 \I,"'f1~~~\ltfi~~~", 

~. 

Q- Vi 
~. 
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hl1ll1'11..h~n~u 3 11l1'1 n. m1u.'flu.,~ 1~~u.uu~~~1l'flL'ivudluu.u1J1..ln;j (Normal Distribu­

tion) 11l1'1 'II. m1LL,nu.'~fl~u.UU'll~~1l'f1L'ivu I.Uuu.uuL~n'l1..1 (Uniform Distribution) .nll'l fl. 

'~U.t'lfl~'l";L ':;1-l':hli~t'l~1Jn~ui1~~lV rru u,nl.l'~ fl~U.UU~~~1l'flL'i vu~&'m'I1l~Lum~~u c1'n"I1l~~~~ uuu 

l1flt'l~uu.uud"iim~L UUU U1J'nflt'l~U"'&'~L 'i vu (Pos t - test) u:UUl1flt'l~1J'~fl'f1t.b~t'l~fi",1~U.U1..ll1flt'l~U 

!i~L nl1l'; u.~:11l1'1 ~.I~U.t'lfl~'l";L':;1-l':h'li~!(~ufi~uli1~ mn rrnu,nu.'~fl~U.uu~~~i(m'i vu ~&'f1"l1l~L U 
mcinn crfl"l1l~~~~U.uUl1flt'l~uu.uud"iimUUU.1J1..ll1flt'l~Uri~UL'iVU (Pre - test) 

~.I - J.. •
.1l'U':lII'MII"~'lllllIlPl".1l1'1 (Disparity Coefficient: D) 

'1nf111lJNlJ ~ujj'IJ ~~L autfi~ I.et'lr1UL tfutfi~~~~-n1'l,,;m1U11U.UUl1f1t'l~uriu1l'm'i VW.]'L '0'1t'l~ U~ 

f111lJL",lJ1:t'llJr1UlJ1m4fl VI. ~ V~'lfl ~~l'IllJ",crnl1tl"~ I.a'\.ltri~, ~VitJr1ut'l\ll1"''i mUUL Nutfi~ Lflu1t'fU I.~ ~1l'n 

L'im. riUU.UUl1flt'l~U~f111lJL "'lJ1~t'llJr1U",'i~t'l~flf1t;-~~riU u.1'I'lum~L uU,'i~'~L UULllutfulfiv1n fIlm8t'i 

'J'1tl'i' ;~Lt'lU~~mm11flf111lJt'l~'flfld'~~d" ~~L'i vn11 ~1'I111lJ1..h~1111~f111lJt'l~flfld'~~ CD ispari ty Coe f ­

flcient : D") ;r~d" 

cD" = 

C 

N
 

n
 

P
 
~ n 

~ 

.. 
LlJB P = lin E ly IN) ",'B

J=1' J 

P = lINn ~ ~ X t • 
i=-1 J""1 iI U • 

Xt. LLm~ ~~UU1Wl'~BU'!IBilBU'!IB J 
~ ~.J ~ 

'!IBtUllL,~u~un i (Bl.L!.IU .. 
1 ""i~ 0) 

o .........J u i.; iJ 

Y unu .lU1U'UflL'~Un~BU'!IBilBUan'U'!lBj 
,~ u 

M u nu ~ln"'l't".lflil'lJI' M= /Nri+. 5 
I .J ~ d I.JV '::'\

DelMI unu ~1~11lJLfl~1'!1Bt'!lBt M L!.Iu~lnlJlBtLu"1JI1'lt 

n1NlJ'Lh~al1'fim1lJt'l~flfld'~~ ~n1Ji'~u.1'i 0 C1~ 1 thi1 D" Li1'lnd' 0 U.t'lfl~11~f111lJIWf1fld'~~ 
lJ1n;fu U.l'itl'lL'li1'lnd' 1 U.t'lfl~11 f111lJt'l~f1fld'~~..r~v~~hm1;rflaU mm8t'i 'J'lM lfiri1",\.lflLnl1l'; 

nTI~flaUm1lJt'l~flfltl'~~~,h D" ~fi1L l'hriu O.6 ",'i~..r~vn11 0.6 C1~11~m1lJt'l~flfld'~~r1~,Luuun;j 

~1~cl1~m11Lf111~";U.~IUlJljL~t'l- ~ ;r~rnl'lU1:n~u 4 

. ~ .. 
.lU1UUfl L'HlU . ~ 

.lU1U'!Iilil'B1U 
I .J ,.., j I iJ 

~lL~~~'!IBtB~'1~1Ufll'~BU~fl'UU~~~'!IB 
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I 
I

J ..~"I 

r ------­
r- J 

, 

D' - 0.0 D' - 0.36 D' - .63 

n. 'lI. fl. 

1l,,.'LIa:nD\J1 4 U.M~U.~"1Jlj~~", - nuril&'lJ U1 ~ a11trn1lJ "'~" fl tfe~fl 

'1nJ11~U1~n~lJ 4 11l~ n. U.",,,~11 

uulJl1 ""'~lJ ilm~ ~"jjrn1lJ"'~flfltf Mil" ~ ""tfi~ ~~ '" 
nlJI""tfi~fl 'nlJn"",UI1 11l~ 'lI. U.",,,~11U.lJlJ 

11""'~lJnlJiim 1~"jj" 11lJM"fltf~~n" I~11~ ~Q'h 

~ntll'Piun'i Ih"11l~ fl. U."'fl~11U.lJlJl1""'~lJnlJ 

iim'i ~ ~"LlJjjm1lJ "'~"fltf~~nlll. ~11~jjri1lJ1nn11 0.6 
; ~LIJ rn11t1u.1JlJl1fl"'~lJ\lUlJ1fi u"'~lJrllJilm 7~" 
1~;r1J\t 

.. 
~UUUMun'I~DuaD.DU 

(lem Response Patterns) 

hm1'iU"'i~~~m1"'~lJ'lI~~ilm~~,, mlJ 
11l]j;~~""tfi~~e", - fl ,~Vh11tll1~fl~U."whlJlllJ 
uuuu~"m1MlJ li~"'~lJ'lI ~~i(mi~" u.~~'lI~~11'~"'~lJ 

U.~"1JjjLV'" - fl "'llJ11C1U.",,,~1-.1~~,,u.lJlJu.~,,m1 

1'1 euli~ "'~lJLfi;'"~,,, ~ ci1~jjU1~al1~ 11l~ 
... d , .'t" uuuu~"n 111'l~lJ'lI eeeunun~1 ~~'lI ~~" n 

\1~" ;i~ m1~i(mi~"fl"tttA'fl~u. """lJ~l '1 u.ri 
n&'lJ l'l~lJli ~"'~ tlli~ ;jjjrn1lJ~ln 'tfill nri'~~ '>11~m1'il 

ilmi~"fl,,;hA'rl~u. """lJC3~ '1 u.rin&'lJl'l~lJli~"'~lJli~ 
t1~1~ '1 ~" ~m1'~fll"nTItli 11ilmi~,," '>1cl1il'1l 
fl11lJ ~ l'Iun'ie~L1lJ1~ ecl1~ '>1'1'~'>1~ 1~~ cl1~~ 1lJn,,'il 
'rh1-.1 Lri'fl~ u""13~'>1'1'~~ 1uli'1 urimtil Vl"~ 11 
"'1\'>11'l~fl~~lJU.~~~~ ~,r" m1'ili(mi~,,;j~~ ~"~~,, 

l'l~lJ IIn1"li~mn ~l"~ltl,,~ ~11~m1Im '>11~m1 

l'),il'lm1"'~lJ '>1~~m1~ilmi~,,~\i~,,"n~1'l6lJlim'l~lJ 

li~~l~l1fl~l"~~ tl,,~ ~11~rn1lJ'il'lnll~1~ '>11~m1 

Itl"fl"";lfl11lJfi" ~ tl"A'" 
u.lJlJu.~"m11'l ~lJ,r~"'~lJillJn~~ ~~'lI ~~ 

li~"'~lJ ~~ m1~li~"'~lJli~~~ln i(m'l'~"~~,,n&'lJ 

I'l ~lJlln '>116m1'il'li~"'6lJli~~~1~ilm 7~llI. n~n&'lJl'l~lJ 

11" ~m1,~m"m1tli11li6"'~lJI '>1cl1il'~1,jj" 11lJl1" 
un'i ~~L1lJl~~cl1~'>11~'>1~1~6clwhlJll".yjl'h1-.1q 
l'l~lJllm tl,,"An~6"I'l~lJl1"L tl"LAmn~ ~l"~lJ"'l~ '>1'1 
'illfla6lJU. ~~ 6QI,r" nl1'illJ~'Ii~MlJ 'tlJ;'"~,,, li~"'6lJ 

LIJIl~1La6ntJn '>1'1'~m1m"L~~I1"~~1" ~ tl",j" 
uuuu ~"m11'l ~lJli~"'~lJ'lI ~~i(m 'i~wlrtlJ 

lJn~i~~ ~~ltl"U.lJlJu.~".yjn1m"wl~ u.~~,~ll 
~ ... .... d 

u.lJlJu.~" m11'l ~lJl1\n~ ~ fl~~nlJu.lJlJu. ~"m11'l sun 
~tl,,'tUl'lllJ"'In~'lI6~ nl1l'iu.lJ" ncl11fi~ iim~~" 

fl"'>1il~ '1 '~I'l~lJli~"'6lJ'tfillnri'M\ 'lJ'ln'li~.yj~l~ .., , ~ ".~. .. .. ~ .. 
11~"n6"l'lllJ~l"lJl1m"fl~u. Wll11lJ ~~" lim1~"fl"l1 

1 8 4 7 18 u.~~ 15 h11l~U1~n6lJ 1 
u.lJlJu.~"m11'l~lJ'lim'l~lJ;hlJlJn~~~~ ~I tl" 

u.lJlJU.~"~L 11m"wi~ u.~~,~Ilu.lJlJu.~"m11'l6lJ.yj 
1nli'~fi~~f(lJ","n~'lI~~ rlmlu.lJ" ncl111i~ li'm'WlJ'li6 
'>1il~ '1 '~tJnl'l~lJ'tfillnfi~~t"m'lJ'lni(m'l'~"fl" .yj 
~n~n~"l'lllJti1;rlJ'"ii~ti1;rlJ'illl;1",,,m1"~lJlln 
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..... , ~ 

f1I1U\UIII (Caution l~dex) 1. ilwl.i~ium'ou H«l.lJtin~cl C(S;) 

fllmBH 111Lfi lflfiflf'i1-l,!m~ii;,u,ujJ '~~11-l1mlf'i'ln~1~a~1~~~~ 1 nU~"11ci11-l 

lJJHvmll)L,,~i;f1-l l,:t~H'iflmllJUnvfl'~~ 11-lU,U1J ~~~fl11lJU,ti1ti111-l71lJ~~~nl1,,~ui~~~u~~~~n 

u,~mm1,,~u!i~~~u L'~n11 Ii''';:hj~~ (Caution b'i ~1-lu'1'i a::fl1-lu,a~u,~ a~i~ r1U;11-l11-l~m 'i ~1-lfj 

index : C ) '1'11~1J1·~flf~ 1'~n11 ""lhj~~~~~ Mu!i~~~ulJn11-lu.~a~i~ dj1-l;r'bt'1~ u,a~mllJ 

'nM (Sate's Caution index) Ii'"ilti~~ rt' jj :2 uti1ti11,..hlJ~~~m1,,~ui~~~ufjL U1-l11J9'JllJ~Lna 

"Ufl fl~ ~~~r1miu,lJ1-l r1U ;11-l11-l~m 'i~1-lfj,,~ui~~~ut,]n 

11-lu,~a~i~ bu1-l;(1tb1-l I~ ~1-lb U1-l,!"1M;r~;:I' 

COVIX y )
1 J I • JC(S,) - 1 ­

COY CD Y )
i J ~ • J 

'I'I'i~ L~ ~1-lh;~I~1.1-l.tifj~11-l1mlfl'T"~~1 ~ ~~fil1-l1mfi1~jj~ 'I'I'lmfl~~~fl~lJfbl,,~i ;r~d' 
Xi. J 

~(l-X ) y - E X y
C(Sj) _ J<1 1J • J j.X/", '. • J


1; y • J - X 1 • 1., Y • J / J
 

L~~ C(Sj) u,'n1-l ;r"nti~~~~~~m'i~1-lmlfj i
 

Xij U, fl1-l fl~u,1-l1-lm1,,~ui~~~ui~fj j ~~~iim'i~1-lfl1-lfj
 

(~l'bU1-l 0 '1'11~ 1)
 

U1j ufl1-l fl~u,1-l1-lm1,,~ui~tIl~U~L U1-l1ti"'lJ~bna~~~r1miu,lJ1-l
 
(\rhr1U 1 til j (- x u,a~\ rhr1U 0 til j 'x )
 

xi. U, fl1-l fl~U,1-l1-l11lJ~~~iim'i~1-lfl1-l~ i 

Y.j U,fl1-l ;11-l11-liim'i~1-lfj,,~ui~~~ulJnhi~~ j 

J ufl1-l ;11-l11-li~~~u~~VllJfl 11-lU,UUflfl~~U 

,h;r"nti~~ ,~jj~l~~U,1'i .. 0.5 ~~ 1.5 tllril'1'11-lfl,ht'il~ 'l ;f1-lL~~ U,l'itil1t1fhfi'1,j'lnu,~1-l1JjJL~~ 

- il u,tI'.,~1,r,h;r"nti~i~Q1::'I'I11~0 ~~ 1.5fhfi"nti~~L rhr1u 0 U,~fl~11 i:iIL UUu,~1-lm1"~Ub U1-l1ti 
",lJ~L na~ ~~r1m; u,lJ1-ltJJi:imllJunvd ~~hu,uuu~1-lm1,,~uiesou til,hfi"ntJ~ib il1ntl' 1.5 LL~fl~ 11i:i 
mllJunvd~~ hU,uUu,JI1-lm1"~UlJln;f1-l fllmBT7 0lf1Ii 'tf'iril'1'11-lflb nm,;m1;rfla1-lmllJUtlVd~~h 

u,uuIL~1-lm1"~u'Ii~M1J~,h;r,,iltJ~i Lrhi'fu 0.5 til""atJ~i~~~iim'~1-lfl1-l1" i:i~llJlnn11 0.5 
u~I'I~ 11iim'i~1-lfl1-l..f1-ljjmllJUnvd ~~11-lu,uuu, ~1-lfl11,,~ui~~~u ~~ b11 ,~~ lWl,h ""atJ~~;:I't ti-:i1lJYl n~.. 

tin'ilh~~ ~am1\'i~1-l nUfl:: U,1-l1-l11lJ~ ~~ ~m'i~1-lU, ~ a~"1-l~ nflf~'I'Iil~ 

2. tili\"wl.i~~f'Il~"O'llllU 1i«l.lJ~n~ll! C(Pj) ~11.ntlM'ln~1~a~1~~~~ 1 r1ul3'mlci11-l 
1J~~m llJU, thih ''''I'lJ~~~m1"~ui~~~uu,t'ia~i!I~~~iim'iu1-lu, ria~fl1-l r1Ufl~U,1-l1-l11lJ~~~ ~m1~1-lu,1'i a:: 

"1-l1 U1-l~hLl'I" r'ium1lJ uti1til11-l'hlJ~~~m1"~'ui~~~U~L U1-l'.u"'lJ~lna~~~r1miLblJ1-l t1U,,::U,1-l1-l11lJ 
~~~iim'i~1-lu,l'ia::fl1-l \;1 ~1-lL u1-l'!m fi~;:I' 

eo'll (X 1 J • X 1 • ) 

Coy (U 1 J • X 1 • ) 
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L~ ~1l1";~Q'l 1l1tJ~filIl1tl1M('J~~l ~~~filIl1tl1,j1~jj~ 'tI'i~,j1VL'J;MfWlJ"h'l~'i ;r~d' 

yJ 1 X 
i~' (1 - X i..1 ) X t. - i ..E~.3+1 i"X t •C(p·) ­

J y" .. x / It, Xi. - Y 0." f:.l t • 

... 
LlJ~ C(Pj) 1L'¥I1l ;r'lfuu~~1I~~li~rmuli~~ j 

Xij IL '¥Ill /1~1L Illlm1'1~uli~MUli~~ j 1I~~iCm'i ~1l/11l~ 

(~l'LUIl a 'tI'i~ 1) 

Uij IL'¥Ill /1~1L Illlm1'1~i.Jlim'mU~L UIl~UmlJt'lLnI'l1l~~ri'Yl"lllLlJll 

(Lrhr'iu 1 til j <- X 1L1'I~~rhr'iu a til j ) x ) 

x',. IL '¥Ill 'J~IL 1l1l11lJ1I~~iCm'i~Il/1Il~ i 

Y.j 1L'¥I1l ;lIl11li(m'i~Il~MUli~t'l~ulJnhli~~ J 
• ",.col" ... l:I IL'¥Ill 'l1l11l1lm1 ~1l~L 1Ilt'l~U'¥I~'tIlJ'J 

Lntll-r[m1;'('JallmllJun·..d~~1IlIL UUIL~1l 

m1'1~u1I~~li~t'l~u'YIlmllt'l 'lJlt~ ~,jril'tlIl'J 

~ nt\l-nm1f1'Jall/11llJUnvd ~~1IlIL UUIL ~llm1'WU 

1I~~li~MU ~fh;r'lfUu~~ Lrhriu 0.5 til;r'lf-nU~~ 

1I~~li~Muli~1'J jjfillJlnn1l 0.5 1Lt'l'J~1lli~t'l~U 

limfll jj/11llJUnvd~~1IlIL UUIL~llm1'1~uli~t'l~U 
. ;;, ~l1l~~lfil;r~~UU~~~u'iih;l~li~t'l~U11lJriU;lll11l 

iCm'i~Il~'1~Ul~n1IllLl'I l'I~li~ 

n'1Iu,\I.f11'IU"U'lJfl1'UUmuiBlltUU,UU .. 
ll.IIUn'lII1BUIIB.BU 

1. m11LUI'I/11llJ'tIlJ l ~/11llJUnvd ~~1Il 

IL UUIL ~llm1'1~uli~MU1I~~i(m'i~1l ,:;l1l ~l'Im1 

filll1tl1 fillf'lf'i:tu~~ 1I~~i(m'i~lllJlvhl1t\ll'l1lJriu 
/1:;1L 1l1l11lJ1I~;Ii(nL 'i ~Il~ UIl1l~lJ'J'J1'I t'J~':;1L U~ 

i(m'i~Il~~mull 4 ncilJ ii'~i! fl~, 

1.1 ncilJ A LUllncilJi(m'l~Il~jj. , 

f1:;1L1l1l11lJ~'JbUllf~~I'I:; 50 ~1l~UILI'I:;jjfilii''IfUU~ 

tllJ~1i1l o. 5 ii~1l~ ulli(m'i~lln~lJLri~jjmllJf''i~ 
rhli~Mui1~/11llJf''i~ IL 1'I:;~lJ jjf11llJunvd~~1 Il 
IL UUL~~llm1'1~uli~t'l~U 

1.2 n~lJ B LUlln~lJi(m'l~Il~jj 

/1:;1L 1l1l11lJ~'JL Ullf~~I'I~ 50 ~\.l~U ILI'I:;jjfilii''IfU 

U~~lJlnn1l o. 5 ii~1l~ u\.liCm'i~\.ln~lJ ~ri~jj/11llJ 

f''i~ ILl'Ijjf11llJunvd~~ 1 \.l1L UUIL~\.lm1'1~uli~t'l~U 

~l":;~ U'\.lL Vi1l~/11llJ lJ'Jun;jUl~~dl~'tI'i~'tIl'Il n ~dl~ 

'l1lJri\.l /111rilm1;1n";l'tll'Yll~1L n"t1IL vI~~l'Im1 

~ 'i ~.\.lP1~\.llin 

1.3 ncilJ C ~u\.lncilJi(m'i~\.l~jj. , 

/1:;IL\.l\.l11lJ~'J~U\.lf~~I'I:; ~~~n1lf~~I'I:; 50 ILI'I:;jj 

fhii''IfUu~il'tlJ~ Ii\.l o. 5 ii~1lL u\.liCm'i~\.lnqlJ~~\.ljj 
f11llJ'itlJ~ Vl~~~Vi~lLl'I~jjjjmllJUnVi1~~1\.l1L UUIL ~\.l 

m1'1~uli~t'l~U 1L1'I:;~~~~'J'rum1M\.l'Jl~lJLt'l'ilJ 

1.4 n~lJ 0 LU\.lnqlJi(m'i~Il~1l 

'J:;IL\.l\.l11lJ~'JLUllf~~I'I:; ~~~n1lf~~I'I:; 5 ILI'I:;jj 

fil;r'lfUU~~lJlnn1l 0.5 ii~1lLU\.li(n~'i~\.lnqlJ~~\.l 

1l/11l lJVlJLVl~~Vi~ILI'I:;jjmllJUnVi1~~1\.l1L UUIL ~\.l 

m1'1~uli ~t'l~U ILI'I:;iMM1Um1t'l~\.l'l!~lJ~t'l'ilJ 

. LVi1l:;f11llJl"tjjm~u'J~lJL i!~'tIl 'tI'i~jjmllJVif~lJ 

hm1L'i~\.l~~~ 

2. m11L Ul'lfl1llJ'tIlJl~mllJUnVi'l~~h 

IL UUIL~\.lm1'1~uli~t'l~U 1I~~li~t'l~U ,:;l1l~l'Im1 
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fi11-l1l\lfh;r'lf\hi~f lJl~1lJlh11l\llnlJ'i11-l11-1,:j'n~i~H 

;jfmlJ~nhLl,J~::,j~ ~'~~1-IM~ mllJmn~l~~~" 
,j~"'~lJ ~1-I1~~ 1,,~,::\b,j~"'~lJlJ1Ll ti~ncilJ~~m U1-I 

, ... .r ... • 
4 nqlJ "~1-1 ,,~ 

2.1 mjlJ VI ~ u1-ImjlJ,j~"'~lJrjjN11-l1\1 

\lm'1 ~1-1 rjfmlJ~n~; 11-l111fi"lU1-li'e~~:: 'lJl f11-1fmJ 

~:: 50 Ll~::~fil;r'lf\iti~;I'llJ~f11-1 0.5 ti~'hu1-I,j~"'~tJ 

rj fi~1-I,j1~~ 1n u~::'lJ~ f111lJlJn l't1 ~~hLllJlJLl~ \1 

nl1"~lJ,j~"'~lJ ~fh!il\m;lLl1-ln~~ 

2.2 n~lJ X LU1-In~lJ,j~"'~lJrj~~11-l1\1 

\lm'l~ 1-1rjfl ~lJ~njj; 11-l1'llfi,,~U 1-li'~~~::, lJ ~ 1\1-1 i'~ u 

~:: 50 Ll~::~fh;r'lf\iti~lrlJlnnil 0.5 ti~il~U1-I,jfl 

"'~lJrjfi~1-I,jl~mn Ll~:::jjmllJlJnvd~~L1-I;r,,r~"'~lJ 

2.3 n~lJ Y ~ U1-In~lJ,j~"'~lJrj~'il\ml 
\imi~1-Irj"~lJ~njj; 11-l1'1lfi,,~ U1-li'~~~:: 50 1Mtl 

Ll~::fh;r'lf\iti~~lJ~f11-1 0.5 ti~il~ U1-I,j~"'~lJrjfl~~, 

,jl~~l ~ Ll~::'lJ~mllJUnl't'l~~hLllJlJLl~1-Inl1f1~lJ 

2.4 n~lJ Z ~ U1.ln~lJ,j~"'~lJrj~;11-l1~, 
~"d d. A.~. ""11-Im, ~1-I'YIfI~lJl,)nlJ'11-l1'1l""1 u1-l1 ~~~:: 50 ~1-IbL 

Ll~::~fll;r'lfUti~flJlnni'l 0.5 ti~ilb ,j1-l,j~"'~lJ~ 

fi~1-I'lil~~ 1~ LlCl::~ ",1lJtJnl't'l~~hLllJ lJLl ~1-Inl1f1 eu 

'MLI'II~'MII 11.1\'1 ".t'I.1 981 ~"Cl11-1 Ll~~ I,L~'iih• 
Ll~:: hill'fi Ll~~ ~1-I\l 'fiU~lJUI~~m;rll\iti~~~ 

Li~n11 ;r'IfUti~frju7'lJLlfi (Modified Caution 

d) · z , 'LIn ex l't1~lJm~nl\l'nmllJlJnl't1~~ 1-ILllJlJLlr-J\, 

nl1f1~lJ,j~"'~lJ LVllJ Ll,J~~nli1Lf111::~rj~ illJ~1-I!i 

nlJ;r'lf\iti~f e1'L~~1-I'::l'tm ~llJ\lllJl~ 1i~1-IL1-I1~nl"',J~ 'u• 

•••\1 
'YIt]'j;~LtMfi~Ltl'" - Yl ~u1::1~'If\l~cil;1 

lJlnh1~nwjfl~~nl1i'1n'j;1 1'Ilnl1\lllJ1Hl1-lnl1 

1Lf11l::~r-J~nl1"'~lJ ,jmmlJLl~::~I,jl"'~lJ ~~hnl1 

1Lml::";'YII]'j;~LL;1-I1fi~~~", - Yl rt',::h;"'11::~1 

iflliVl~1~U1::nl1 1fi'Lln
 
. ~ "" ....
1.'YIllVi 'YI11lJ~ n'j;l\l::~~~f1l1Ll ,nLl'~ 

"::Ll1-l1-l~~~n~lJ\im 'l ~1-1~~ ,jl"'~lJLl~::t1'n'j;l\l::~~~,j~ 

seu 'lljl1::filJ"'1lJ~ln~lmyilLfi dl'll 
LllJlJ'YI" "'~lJ;jL,n 1-Inl1"'~ uauuL" , lnmllJa'lJ ~1-1 
t~~~~tMti~ 

2. 'tilL~mllJil \im'l~1-InlJLllJtJ'YIfl"'~lJ 

JJ",1lJ se '1m;'~~ ri1-1VI'! e'lJ', 1nri1t1lJ U1:;~ 'YI i 
mllJ"'~f1"t1'~~ (D") 

3. 'tilLVl1.M~Ij~hf1l11\hu~r-J~fm~'l~1-I 

~~~\lmi~\dl\lmi~1-I"1-IL" m1'fi1lJnl1LLf11.~ VI'l~ 

"'~\l'J\~lJU"lJ 'lnfi'lfUti~fiim'l~\l (C(Sj)l 11lJ'tf~ 
LU1-I,j~Ij~L1-Inl111~ ur-J1-Iu7'lJUI~nl1L 'l ~ Wl11"'~1-I 

\lm'l~1-I'tf~n~lJ 'lnfhfi'lfl:lti~f\lm'l ~1-IL\l~ ~ (C 

(Si)l 

4. 'tilL Vl1.fi,jeIj ~ hf1l1u1'lJU1i;I,j~ seu 

~U1-I11~,j~ 'lnfhfi'lfUti~f,j~"'~lJ (C(P-i)) Ll~:: 

'tilLVl1fi,j~Ij ~L1-Inl1u1'lJUI ~ LllJlJ'YIfI "'~lJ'n" ~\l1JlJ 

VI'l en~ lJ -nn'j;::'l mi1d'lJU1::~ 'YI t"11.lJ snfI"ti"~~ 
(D") Ll~:;fh;r'lf\iti~f,jv"'~lJL\l~~ (C(~) 

hnl1fi11-l1t\lfil;r'lf\i,Jl~ '1 Vl'1Lml::11 

fi1~~vM(fI~'lJq~mn iin ~cil~'1iiflllJ~"iLml::11 

~l'Li'(U1Lb f11lJ"~lJYl1~fI~'i"lh~1~ml::";ii'l'i ~~ 

1U1Llf11lJhnl11~ml::~fIllJ'YIt]'j;~Ld'1-I1fi,'L ~'" - Yl 

d'~~ li~1-I'fi'l1lJnlJ\(m li~1-I1 U1Ll f11lJ Lli~\l(U1Llf11lJ 

nl11Lml::~d~1-I ~~hnl11Lm l::";~ u'ilJlt\l~11-l 

'lJlJlnn11nl11Lml::I1f11lJ'YIt]'j;an11'Y1f1"'~lJli~LfilJ 
Ll~::1U1Llf11lJrj~ li~1-I;f\lrt' lwm In,:;'1~"'11::~1ti'lli 

flllJ'YII]'j;aut1-l1ti~~o", - Yl Luhff~"'llJ11(1L~fil 

mllJl~mj1-l (Reliability) fIllJ1tl~o~ f)I'1Lfl01 

1'1f11"a'1-I ~m~ 20 Ll~:: 21 (K - R20. K - R21) 

~fl1d'lJU1::a'YIt1f~yjl (0:: - Co e f fi c i en I ) 

~ ~~ m01-llJl fI 1f1u~"l,r", llJ11m~~nH'ltiflllJl'i~~ nl1 
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~.,;-I'II'\.i ~mJ~«'\.lI'i. nl1'lLfl,,~,r.vDlJn.vDl1"llDIJUll1'lIlitilmfl~MflD1JillLfiDi. nl~ 1Y\~1: IIlnU'\.lmMl 
,wl~~mcllJ·,n'iYlV1«~. 2533. 

Harnisch, D.L. and R.L.Linn. "Analysis of Item Response Patterns: Questionable Test 
Data and Dissimilar Curriculum Practices'. Univesity of Illinois, Urbana 

Champpaign. 1981. 

Sato. takahiro. "The S - P Chart Analysis'. Paper Pressented at the Seminar on 

computer uses in Education for Education Officials Organized by the 

Education Ministry, Kuala l.urnper, Malasia May. 1986. 

___ "The S - P Chart and Caution Index", Tokeyo. Nippon Electric. 1980. 

Sato, T and I-<urata. M. "Basic S- P score Table characteristic'. NEC Research 

& Development. 47: 64 - 71; September, 1977. 




