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.~ 

Ul11lflHil 
.... 4' .... • I . 

u~'u·u 11lilll11Ui 1lJl Tl11lBllnllllB1lJ11 IIIl~Umll~ U~ nllnH n1111~fH n1f111l ~U~ 1U 
• 

I , I' I ... ... II 

111 ~ l JlJHlU ~~LlJ 1 m ,lillJih llla1<i ' llJ 11 ulllua iu lHlll1lJ<i~fnn1lll fl 1111 UIlHJ?I~fH n HIL Pllln 
u 

.... I , ~ 

l nuunu 1 TlfJ81~iJl1 q}j~l~a ii~~i1n 11 111 ~'11uuuulln~ ~ ll1IiWI~UUU L11u~a nil1 U"~\'1q1!fi?l~Pl 
• " I I 

aUl~Ulfi~uUlJ1IlnUaU1~U~1 11~ IU1Unl1iPlul'l 
.. ~ .. 

ln1fHlUUlJ1~UU (lBti,H Robert Ebel) 

U\'1ui 
, 

n 11l~TlU"n 11l 111U!1il ~U~Il~n1!11 UU'I'!UU l ~ul11mll ~jJlJl¥l1 !I'U l ~Uln~u 
.. 

n!l11Plil 
I .., '" I I I 

lIU~lnH!aanl~U 5 ln1PlfllUIl~uhHlnln'fl A, B, C, D UI'l~ F llJl1'1~aaUlI111fln1l1lJ 
I' '" SI ... I .... 

lJl'111I1UaaU'l i l ~UI'l!l ~il1l11 ~llU 1~'l UIl1'llll 111 PlnUU~n~n1!l 
, ~ 

ljJanlfln11~n1!laUafl,,~n1U 
u , 

I " I ..,. " 

1l,,~nl1a!lul1'l 1l1111ni1unfln1!1,,~iIl1~aaUl~U'liU1UU!lU il1~1~lnU 10 flU nl1111ln1fl 
... I It .. I ... I I 

U~U 1lJi1fll1~U ~ll1n umh ~ 11111 fI ll'l11~il1lJl1ll\'1i LII!lH1 ~ 11 fllll 111u1 tilll; il ~iifll I'ltlti1U , 
I .... ... I I"" 

UI'lIlI\'11niul1UU~ilaUjJtln~n1!ll~U'liulUlJln il1»lllUlnU 40 flunulll nl11'l~flLn1fl1flH1tl 
, I... ... I I 

lfl; a ~iifll ,nl1jluuu'l~\'1i 1 PlllJ~ 1uu~n 
I II I ... '" ... 

UUI'l111~~lliLlaU1~tii~tlln~ Ul'l~i11ilnli1~fllf1~IUanfllH 
, , II ... I ... 

U'l'lUUlll;a~llJlfl1fla~~llll!l11f1ltllilu\'1Ul\'11U1~nl1nl1~n}j1aH1~n11~tJl1~ • 
.." ... I I ,....... 

Ul;HUll~aa~~~lPl~l;~'l~uilal1lJlIl1flalJ~lll'la, APPLE II ~111l1Unl1?1~ln1fl fllU • 
I ... ... • 

n11~Wru 1111 ,11nmii l1. !tl~ l ~Uii1l1 nU~l ti 1IlH!l1~imq}jp, l~iliiii ~i1nl1 111 ~'llUllUUllnii 
..: ..,....... .toj 

11ll1liHIl: UUU L ~Ull<i 1l!l1 UI'ltl1l]}j£lI'l~Pll n11lllUU1 1I1l~ UUUll~ (Total scores) au 1~~1 ~UU 

.... , II ,. I 

* utilun1il1l11'll1U 1l11lill1ifl'l ll111llrhh fl(Udfllll11~n1aI'l1 Ullllllu1li'HtlaUUIlU • 
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nl1n1~, llJ1Jn~LWu T-SCORES 
., I... I 

• 
III x.. LilUfl~L1UUllu~Un~mf1TlU~ i 'lunl1)\fI<1uUTl1~~~ j 

1) 

1fl!J~ i = 1 , ••••• , n ~L~~ j = 1 J ••••• • ,m 
'" ... II , I 

~~u n = ';U1uun~nHl~~~)\~Tl~~~1nl~<1uU 
~ 

m = ';U1UTli~lIu~nl1)\flauU 
I I U , "" 

L 1 la 1~11Ilfl;U 1CUlllTll L \l~!J (mean) tlu ~n lj;Ir.i1uum~~~u~"11 mlv~U 

, 
~ . 

L1~~Tll L U!J~ LUU~ll'l 1 ~ lUflu 

n 

U j = (I Xi j ) /n 

i-1 

n 2 

:z x .. 
1) 

O. 
i=1 

~ 

) 

n 2 

- (':?::Xij) 
i=1 

n-1 

/n 

I ... 4'" I 

nl'fl;U1~~1 t-score lIu~UnfinH1L11'l~~TlU'lnTl~L1UUHu)\;lfl'lnTl11~.rUW~U~11 

w. 
) 

T-SCORES 

m 

T. 2:( x .. 
= 1) -1 

j=1 O. 
) 

~ . 
4 ~ ~ 

flu weight Ja~nl1~fl<1uUTl1~~ j . , , 
~flluan~lLiluLua'L~Ufl 

u. w. 
) 

+ 5 ) -2 
10 

• w 

L1~tfl1L~1I 5 'l<11~'lu~I'l' • 

f ", " I I 

TllLU!J~LUU~11'l151UlIU~ T-SCORES )\11fl'lnTl;U!Jl~11UllU~TllLU!J~LUU~lfi'SlU~11 

n 2 n 2 

2: T. - (L T. ) /n 
1 J. 

o ~ 
i=1 i=1 

T 
n-1 
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u u o 
..... ..... ~..... . 

nl~~flLn1flUU~UaUnU11Ll1,~nl~U~fll~a~ BIAS FACTOR (K) 1flU~ 1~~2 
• , o 0 0 

~ • u 

'!I~, ~u l)n~(lInU 0T ~~lUan11~uLtiU1~U:~1~L~lLfl 
o 

L~lnU 50.0 L~a,iu1UUn~nMl~~ln~a 

o 
~ 

,1nfllLU~Una~ Ti (U T) 

• I I" I V I V 

Ou " ~~ LU~U 

L ~a Lilunll nmLnnlH '111'1'< ':~aLl<ifl~nJ~ 1 Ul:naUfliu nU1Ufll~~1~1l1~U • 

~ I 
I 

F D C I 8 

t-score 

o 

1U~ 1. nlwuafl~nl~~~Ln1flUUU T-SCORES 
~ 

vi vi V v 

'ln1U L11'~L~U1f111~~,:1fl A fla~~f1:~uU T-SCORE ~~n11 •• • UT+K6T 
'" I "''' I 

o 
04.... ..... ~ 

Ul'+(K-2)6T ~91UaUn11"'jaL)11nU UT+(K-l )OT uUfla ~~'l:1f1 C 'l:rul~~f1:LLUU~lnn11 • 

I I I I I I 

9I1aUl~ L~il K = 1.5 V1~f1~~UU9Il~~f1~n~11'~Liluuuu~~~lfl1'lln u T ~flL~a K>l.S 

'" " "''' " '" " 
n1~f1:~UUfll~~ ,:a~;Ufll~~iflULilUL~91L~f1U1fl A uau~~ ~~~1fl F ~ln;ULiluflU • • 
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v <OJ ....... 

nIHHlln'!llUJUIJ'~UU (~'11J1fil'liH Robert L. Ebel) 

'" "" f 

lTInUnaIJUn~n~I~~nI1Laana11ua1 ~a~fi"IJ~I~~a~II~~uullJaan~ )lU'U~a ~ 
• • 

v ... v"" ... 
n11 n1 ~'lI!1 LUJlJUn~ (Normal Dis tribu tion) n "~II~n'lImJlJIJ1 ~lJlJ 'l ~9HHlJn l'U 1 ~ i IJU 
... " I I '" '" I 

'!IvUrI ~ analJnau 11alll U, ~Ylu'l II ~a1l rI 1 ~ IIUfl~ LLUUl1'IJ1I11IJa 1IJ"0~a ~nalJ 
• • • 

" , v , 

n 11U' ~ L jjunaIJ 11'l ~m)l U 1 ~IIUl II a"lTI G.P.A. rl1a Percentile LUNU • • 
'" I ... If" 

~a~1'!11UU~ ~LIIVL;UUIJIUa1 IJIL~UU}\I'lfl~ial1~a~Ln1flU~afl~'l~1}\ (1111J11"' ~) 
• •• to! , 

v 

011) ~ 
I '" ... ... , ~ 'l " v.... ~ d, 

LIJLflVL'UUIJILaU rlL'!I~anl,aaUflfliaan}\1aU'~IJIURlnnl'L1UUOI1aaUOL fl 

, , , , v 

1 ~ IlUfl11IJa 11J11 0 L nru'llli n L jjunalJ 'lllll ia Il'lla ~ L 01 flU ~a fl~'l ~ 1}\ • • • • • 
(Abili ty Le vell G.P.A . Percentile (Lower Limi t Factor) 

~ • 
l1L a f! 2.80 79 0.7 

~ 

IIlJln 2 . 60 73 0.9 

~ 

II 2.40. 65 1 • 1 
v 

~l1a'ltf 2.20 58 1.3 
, 

Ulunal~ 2 . 00 50 1.5 
, 

aau 1. 80 42 1.7 
, 
aaUlJln 1.60 34 1.9 

, , I '" 

1. U1~LjjUfl111~11 nalJna~~L;uu~'~flUII11IJU11J110~Ulfllfl • • 
~. ~ 

III a r! fl 'm "1 
'" • ... ... ... I "'. I I I ... 

01Ul~LjjullJhl'l}\1'!1 G.P.A. LilNU lflllin11 2.00 ih~unalJaau L~Ul1U 
• , , v 

2 . }\lflILilii!J'Ila~fl~UUU'11J1fl.,n MEAN 
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'" l \<jlf1'lJlJ~l'l lJ. 'lJ. 

v 
1'11a111'1 

~ ... ~ 

'fiflY! 

, 
" 3. ~,fl,(UU~LUU~'~7~'U (Standard deviation) 

I , ~ ~ , , 
4. (~mJ1 ~ L ~U7~~lUfl1'~ 1~'1()tJil,nil~'1 fI Uil1 " . L )1iJlj~ ,fl" j)~ 1<1 fl 

• • • 
If..... I 

Limit Factor) ~ln~,~,~ Uifll~(~iJlj'1flUflwnUfll S.D • • 
I.. ... f Sol '" 

5. Ui~il»lfl~lntJil 4 '1uu1nnu MEAN »~l'1flLunil 2 

( Lower 

I I.. ... " ... ... I V I I V 

6. ,rfl'/j1~Tl~LLuuL~aL~LnHI 1flULjj~il~'1flLuna 5 L~U~fI(;~flUfli<ffl~~~'I~ 
• • 

... ." ... I , ....... ... 

L n711<f ~<11l I1v~uu~~l fl~~ lLUU<1 ~n ',fl~ uuu~'1 ~L una 5 ;u'1l1m1, ~ 111 (nHI 
'U ~ 'U \I 

... ... I .. 

A «()'L~ln1fl<1~<1I1»~~'1l1ftil A) • • 
I ...... " '" I ... I 

"1 " v ..." '1 7. Lil,fl~uuun I1IUtJil 5 fI~ ilUfl1Ufl,lUU~lUU n'l~ fljj1~fl~uuunil,ln7fl B 

v ... 
nl'~fll nH1LWU~7~UU 

v , , v v v 

<1~~~L~~iln,'<1autJa'lln~nM,nilMHu'l '1 flfl~ UUU L ~!J ,fll~a iriU ua '~flv,U • • 
112 100 93 84 78 72 66 51 

109 97 91 83 75 71 62 47 

106 97 90 82 75 70 59 44 

105 95 89 81 75 69 59 

104 95 84 80 74 68 58 

~... I I V " ... 

n. il''ll'!J~<1ilUU'~~l~.,Un~nM,na~L~unil~~~aLjj • •• 
v 

lrUunm~ 2.20) 
, v 

n. )1'fl~UUULu~ulfl MEAN = 80.3 
, , v 

fl. ~'fllLUU'LUU~lf1'~,ulfl S.D. = 17.6 
, 'v 

,. ~1'111'1fl~LLUU( W<lL)1 L mfl 
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• • 
W,Tl fl~llUU91iifil • 

If'Nil~ llUUlh~w\w '1 iU1UflU 

.. 
A 80.3+(1.3x17.6) z 103.2 103 (\~ 112 5 

.. 
8 103.2-17.6 = 85.6 86 O~ 102 9 

.. 
C 85.6-17.6 z 68.0 68 (\'l 85 16 

.. 
D 68.0-17.6 = 50.4 50 (\'l 67 6 

.. 
r 44 (\~ 49 2 

A U1~~1W 5 flU, 1Tl 8 9 flU, C 16 flU, D 6 

flU. lla~ r 2 flU 

'" I I' I 

~~a'l~ail 5 flU '11n A ~1l~U 8 nlla111~n1191~ilaU1'1na~a1'111Ull~a~flU 

. . ~ .. . 
'l!al1'lflrJ n 11 rJ~ilaUrJW1\111'IJa 'lfl~ llUU 11na~u~n~mn11lfl11'1~ 1 TliurJ~ llUU ~;a l ·n'lla~ 11 

• • . . ~ ~ . ~ 
.... ... ......... 

au~n111U'IilU (judgemont)'IJa'l Pctaul8'l . " 
rJW1\ 11'1'IJ8 'lrJ~ llUU~ 'lnumnru n11~~llau1 '1!\1U 
• • 

• I ... I .... 

l U8~'l1nfl11~iiTll Muif 1UUflflOi a 1'1l 'l!1111~<llu'l Ufl1~ 1'1~"Iau1 'I n 1'~'111W11 ~ l n11l~ ~ U~n!\1 'l 
• 

... ' ''' I 

nUllOl~a1'1'IJ1flfl11~uiifi11~lTl aU1~1, n I'1 1~~<laufl11~ann1111 • • 

I .. ... .. 

lualJu~~aUn!\a'llJu~ • • 
.. "'... I . ~ 

1~ln'flLa~ lI111~lJu~1'1~nUvnl1uu~~~fl 
.. . ..... 

fl~llUU~'1~U1~1flflUrJ1' •• • . ~ ~ 

lJu~al1~'l!a'lfl~llUU~11l'l1nn11ifau1fl~a~a1U~fli~ l 'GU n11~mJllilU 
.......... I ... 

n11~il1U~1U n11u~u~n11 '01' ~~Ufl111~1'111~1~'l!11~~i11flna~~aau1un11i!\au1'1 
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~ ~ 

lu1un1~~~Ln1~~~lftaiu1uftl1~~fi1nL~~1~110 . ~, 

n~11nan11~~Ln1~UUUL~ft~UUU~~na1 (T-SCORES) 

'" I ... v 

L n1 ftuuuhlft: UUU111Jatl1~jb ~UU (TOTAL SCORES) ~l'Iaua1'l~in1111u~ L 01 ft)r~a a~ 'iii u i • 
I '" ... "" '" 

u~~lll" lniii)1u~aa~lJl Ul11JU L ~lJUriu Lml~ ~ftaU9lufiaUL 'lL~ L n1flu
u
ni1mn 

tel ...... , ., 

all)11UU~L~UU~1~L~UaU1~U~11 • • 
.. '" I t I f I I " I 

L~ualIl11IlL~ln11H)11U)1inuaULUan1WU"'lUU n1191
u

m n1ftl~L~ L~U L ;a~u~u1ngn~a lu • • • 

1. John E. Freund, "Mathematical Statistics", Third Edition, 

Prentice Hall 1980. 
, , 

2. iJ1"h IHl:fU;U1aJ 
u ~~ 

"n 119111 L n11l1jj9l1~ " • 
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'" I v .. 

~~~afl:uuu~~~un~nH1~uaUI~11ItlU data file • 

===:==============~========~==============================~=================== 

Y1Gl<iau2 

======:===============:========= =========~ ~~==================================== 

I 
..:.J ~, .'...1 

6401-1 U1U8Ull 8~~L~UUULUU~U'iJ~ , , 

.:.J .-.J 

6402-1 Will L ,j'llll5 L ,j\iU5WIW,"H 
" ________________ -,5 {,-'-Ql ___ -->S • 7 9.5 67 . 0 4.8 9 .8 

.' ~ 6403-4 U1UWgU1 8~u8uU8ULl5ru , 

6404 - 6 U1UUU~ UUUa~Y1\iaU1G 

45.0 

w. ,;:,. v 

WIllWUOI \oIU0I5 'I'OU 

8. ::; 

b41Zr7-b 

2.0 4.0 10.0 

... 
6408-.3 U111m':hU\i mn1lLhR8hR111 

"lEl.II) .. 6.4 7 c 
• ...J 79.,,,11)'-___ ..;8=.,.,5"-___ 9-'-=5,,."'11)"-_ 

.' 
fl:UUU Lml,1 

WEIGHT 
==========================================================================~== 
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~ 

Ylln~)1 2 ~~nl~;llU1GM1~aii~'Ila~ T-SCORES 111illHIiH ' i1 j"lrll,a, 
I V ... I • 

LL~a~flU1fllU lflunuillJnu BIAS FACTORS ~Liiiln • 

16/5/28 

==============================:=============================================== 

.' "; )'i (~ T1 T3 T4 T5 T6 T/se GR1 GR2 G 

=======================~===============:==================================== , '.' , 
'" " '" ::616~f01-1 WI u<1u '1", ,jGliil l iillHi \,1 l tJ 1I jJll tJ &1 , 

16 6 9 86 ~ 67 5((:1- 4 e e .J 

'" .'.~ 

2b1 6402 - 1 WIU l("{"IIl1'5 L ,lfl1l5 )1 'I 1.1 ,j • 
" 
~{J 9 10 67 l!!' 

d 10 47. 7 D D 

. ' .~ . - ,16'Hn-4 )1'1 uwm1 -1 ,'jGlll <1\1'6 o,IJ l ",){~ 

,:'09 'I 10 5', 9 83 50. 8 e c 
.. '" .' 

2616404-6 tl'IUUllU U\.Ium.lmwu'l ~ , 
45 6 8 6'1 t3 58 4°1. 'I e D+ 

~ .• .' 26164'15-2 H 'I U WtHIl 1.Itlill 5 '1'6\.1 , , 
87 9 8 76 4 87 ~~ 

...J.J • 8 B B , , .' .' ":'1.' 

261b407-6 l-l'llI,I),IGI'6 u tJ '15 ),1 III m.ltl tJ ~ 1.IY1f11:1 
"7""', ..:3 '" 4 10 W \oj '.:' .::. "" 

'" 2616408<; \.I-, UGI5 :;m1fl Glfl (1 ";"~ l ,i.,8Y1,nU 

78 6 0 79 9 95 56. " ';' A A ., 
L>.IEIGHT 10 2(.1 10 :!0 20 20 % BF DF 
,'lEAN ~.) III 'I 8 72 6 59 ~.3 :I. . 4 1 . 4 1 . ~ ,.J 1 
~:; . D. " '\ 0:::" --, ~.::; 10 ", :::, ,~:.~ ':! 0 .~~ ,.J. "~ ..:: ".0' w 

STUDENTS 7 7 7 I.:> "7 -; 6 , 
================:==============~====================================;~======~ 

'" LfI~n~1~'n '1 U?Ill'1n~~nJ~'iilU1U 

'1' I '1' 
~. • . ..j 

(1) 8F = 1.4 uH~liild1.n~U\.ll-liilOl-l F <- 46.6 < D (= 49.6 ( C (= 52.7 ( B ,= 55.7 
, .' "' " .. .'.J 

In "1l-l1l-l l-l rW1f11:J ' I y;"! iil 1\ -- 1 ml 
, .-.. .' # •• In "1\.l1\.1),1rw1m~ 'll'I'!.l D -- 1 VI),! 

, .-,- . ' .. .. 
j,n "1\.1 1\.1l-lnFlmJ 'I Y,l iil c - 3 ,1\.1 

I .' •• .' u .'.~ 
W('1\.I1l-l ),I flfl n1:J 'I Y!"!lil D , .- 1 nl-l 

';t. 
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I .' .:.J "..",..:~ 

In''IU?lH/iI f'l'nU'll'I'IGl F = o flU 5?l.l 6 flU 
.... , 'I' 

t. ' .:.l 

SF = 1.5 u ~ : l Gld?~fl:n U UGl~U F (= 46.9 ( D (- 49.9 ( C (- 53 ( B <= ~6 ( A 

I " 
~ ~ \' ~ cl 

lJ,'1U?UUnMnUlnlGl A - 1 flU 

I " ,'.1 " . ,'J> •• ~ 

Ul'1U ? UunAnUlnlGl B - 1 flU 

I " .. .J t.' .... .:~ 

lJl~U?UUnMnUln'Gl c - 2 flU 

I " 
~ .. ' u .:.J 

Ul~u?uunMnUlnlGl D = 2 flU 

I .. 
• :..1 .. , .... .~4 

Ul 'lU ?WunMnUlnlGl F = tzI flU 5 ?l.l 6 ml 

l' I ". ,< .,~ 

B~ = 1. 6 U~:'GlH ?~fl=UUUGl~U F = 47.2 < D <= 5(2).2 < C <= t:'"':" -:-­
oJ''';' • . .,;. < B 

I " 
,d .. , ~ .,~ 

~l~u?UunMnUln'Gl A -

I .' 
,.;.J ... "'"" .. " 

~l~U?uunAnUlnlGl B = 2 FlU 

I " 
.: ~ ,. a .. ~ 

l.ll'lU?UunMnUlnlGl c = 2 fl).l 

I " 
.'.~ v.,. ,'.J 

l.ll'lU?UunMnUlnlGl D = 2 fl).l 

I " 
. .... ,..... ~J 

~1~U?u).InMnU l n'G1 F - o ml 5 ?l.1 6 fl).l 
I .. 

.:.~ ,. , 'J! , ' J 

(~1'1U?U).InMnUlnlG1 w -

'" (101561 B+, C+, D+, F+ ~nCU).lu T-SCORE Gl'n?11GlUDUaU 0.2 fl:UUU) 

COUNT 

1 
3 

1 
1 

l lJ rli L = 6 

T-SCORE 

47 - 4B.9 
49-~.%~. 9 

53-54.9 
55-5f].9 

HISTOGf\AM 

.~ 

**.* 

* 
* 

, " 

( 

~Glln56111n1U5Un5~ GRADING IUUU1GlU d'ru~U ~nUnn'I~A 
I 'l ' 'I' I 

"", ... III 

Iwa1~1dnUlfl5a~ APPLE II compatible un~ EPSON printer 

56.:!· < A 

================================~=============:=~====~======================; 
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t V I I v 

~ l' 1~~ 3 ~lIn 1'!l'1U1ru!l~ U.UU, 1~ l'I'lilll L n'iI~uni1nH1u.9\1I~ilUlfl1U 

16/5/28 

~ I 

1,lUnUilllnU LOWER LIMIT FACTORS 
v 

I ..... 
lILlIiln 

.." ...e..I.-=...~ 

mmln5m~UU~5=UU(~6VB4 

Tl T2 T3 T4 T5 T6 TTL GRl GR2 

============================~=============================================: 
I.,· , 

.... '" •• ..1 
26164~1-1 uluau11 a~~L~UUUluu~ua~ 

• • 
16 6 

.:..I d 

26164~2-1 U1U l,inll5 I anlI5WI'W,H 
v 

56 9 

261641ll3-4 U1U~~Ul a~u.auuaull~ru 
• 

39 

.::,. .:...1 ..:. 

2616404-6 U1UUU~ uMua~nnau14 
• 

45 6 

.::,. .::,. ... 
261641ll5-2 Ulu'Wurnwurn51UU 

• • 
87 9 ,. 

'" ... .::,. ,-
261641ll7-6 Ulunu~Uu a'5~rna~Ua''Wnnu 

.. 
-;r .... \ . ..: . ..:;, 

261641ll8-3 U1uA5~~wn An111~na~n1u 

FULL MARf': 
WEIGHT 
MEAN 
S . D. 
STUDENTS 

78 

100 
10 
50 

7 

3 

6 

10 
2 III 

7 
2 
7 

9 

10 

10 

8 

8 

2 

8 

10 
10 

8 
3 
7 

86 

67 

59 

67 

76 

79 

100 
2(2) 

72 
10 

6 

5 

5 

9 

8 

4 

4 

9 

10 
20 

6 
2 
7 

67 

1 III 

83 

58 

87 

lill 

95 

1 III III 
20 
59 
-;rE;.. 
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