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The objective of this research was to improve the students' leaming achievement and

students' satisfaction using simplc experiments. The simple cxperiments werc designed and

constructed leaming activities on mechanical equilibrium to build up students'scientific skills using

simple experiments. The integration of physical concepts and mathematical methods was used in

conjunction with 5E inquiry cycle. One-group pretest-posttest was used in this research.

The research tools consisted of leaming plans, achievement tests, satisfaction questionnaire and

experiment sets. The experiment sets were compos(ed of 3 experiments: equilibrium of forces,

equilibrium of torques (moments). and the center of mass. The results showed that the students'

leaming achievement on the post-instruction was significantly higher than (hat on the pre-

instruction at alpha level .05. The average normalized gain was in a medium gain (<<g>>= 9.431. 1,

also lound that the leaming activities drew student's satisfaction in good levels. The leaming

activities on mechanical equilibrium can be used lo develop students' leaming achievement becausc

students were emphasized to do the aclive experiments caused efficient own Ieaming.
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scee d d e ; -'lourjwrr-lbiu-nr3uufin:runirlr uncoiururfr0:niuu:rrruurirrl fioqjluanrnauqolnu

d ' <fi dl a O | | 4a
Hnt ?uto tlr: ilrfi trUuquu uflnuc [un1: yln n o irrns dl tJ 1tflo llJ n It or lnrno duq nt 0 irr: i-[6

t e ia' a .,i d, d
olJl{Qnfloi louuuinnnt:r tulftuflllnnt: u[lJu 2 9tou fio0loull I r1lufl1:flnu tduq nr0 {r[:,:
- .ia - A <r d
3 rr: {YrrJ 10: ?1lnolou'rnu unsnouyt 2 [lJun1:flnul duo niJo lrffi t 3 u5{lyurgtu']nu tou nriuu
q, tr ) s . q iqe) v Jalsn?1!l0 tnn0uYI I tfru: ?uu: t0tnn t:ftlultuyn tftfuclfl tdn: tl4anl'utuofl l: taiy{n lu

.ia, d'
ltu?:1u[[ogu1J20 tufl tt uf,uu

ou{d 3.2 ni:rnao,:1ufrnnr:rrfi I ooufi I
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0 rfl nlvtyt 1.2 ttrn: o tq, I du5 t9t {rrr.iul,{1[00t1Jo:9t 0 ]un110 i : {a r

n&raruu:rrrncuiufinrun riour#uuuxrr:rloufiloi?llo16urri'uorruflenoiroin rirrr:rrir

dturt:erduuuurrnrsroilouiGnrrdir.rril Hon'ndtorrun:rrLrt::#rarririrriluqutinr:
l- ,<r qye ayln not9louuu t d1u't: o,.lfl tfiu nr: uurljuu: un 1: l'tltrlnlq0l tn

nrr,rd 3J ni:Yloaorlufion::rd t noufi z

.i ay ;i i ; ! - i ,

ntnnt vt 3.3 lsrn:0 {5 i du: tu tHnnuo {vt:'1ullvt:'luu lfiu nmuuuou

drunirto.rrr: ro'r#td0irr: r b?rrilrfiourlr 91 un& 92 rirqroirrlritrrux:stiu rou-ufin

' 4 o e a .i , n i, he. !, -n1[r:.to.t turdurl0nnlnrfl:o{s.td1l:iYl0'lu lo u1ll:tTldllJu'l:?unu tnunl:n]ultu flaa t
a J4t /a

fln:?uiroiil:rni irilufluti lou lf = 0unv I& = 0

:.:.4.2 1nrJfrl5nr:fi z, anrvrarqarionr:Nqu (llnruoitorrr:r) r{Jufi tn::l
A. J ,l ov. o ea - i s /

nDYlOA0r flUtr,JUrlr0 lHunrs 0uulr tn rlas 0t 11 1urno?nu dljq 0n0n1: utlu ( n:'ur turljuel

xo{u:{[{Juflud) rlnsfir'nuvai: ado{rldufiru? Hr:Jirrorrirrl snuflo-nd!qn]ilriludld
i9sd

0ul ionflo i tnolJn't: fl'lu ?0u1 tn[u9rfllda:

::o:rirrrinfi t

olttd r.l ni:iloaorlufion::!d 2
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rnoo tuufll: uu d ]lJ t: on tu 1fillt t aa nx0i turruo louuflns?u l luuar!ufluu no lulrJu9

finn rl16lurfinririrrvir6'u'lurlurffiflyl'rur{uulftnlrrnsriranfikihJGuurfiurriunqufirrnv

fliilfin

3.3.4.3 TnilAuGnr:fi r : lngudd'lworimq r{Jufr rn: :runr: yrn norfi nhurdu
.l o v- a a r d . .l n,avo

lYr0l?lunmuu0!ulunofluunltl0t?9rolrngtJ:t lu$u10tnt:u rr:0{duonfla t! l.i, lu
a rnr,

u'tgtlJ:s01?u unu ! nugnttYton0{ d1u1tnfltu?0lfit1aquu0'ti lrngutflt}Jt:0oturu t9l?t
:i .o -$J00oflrr:tflan tuanu s to'lsrQ0yaunou t0 to0n0u to

nrfld 3.5 nr:rnao':1ufinnrr!fi i floufi I

J,d,d.l.i
Tou0uFrnr: u[[u r 00fl[1ju 2 sr0u froFroul] I ! lnnl r 3.5 tfiunltuu

a t t aehe t "ilnn1:il'l!ouuu0?{r0r?flq tn0 ti, t [[xuld0?l.ruunrEo'ruu'ru0n4nnurx0flfi0u t1 r!uu
y !' ,i " ' a n r.i " ' .l tr

rdurru 2u: I n {uun: gnlu n tnuulu0uu9nrrfiu iu0tlYofllllj?u tuYtgnufiut0ucl lllrsur9tu tlj0
hr, c , e- a, tt v 4t ti9

lJlnnnnurnu S lndrur:nrcl t0?r 9iIlfiu ruurlju lnfluuo'] {1o'r 2flq dru'r:ofi 1!nquuo 1i tn

lntrierqfifigrJir.ruxrRfia rrargrJdr.rlriurjuouluuuurirrl kiinubiu-nGuuilrloguri6i?r
I .,

1 o i ifl n 0 r n'[rir rr 1u rfio r ra r in olu g rJ i x ri x 1 dru
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rrlfld 3.6 nr:rflnor1ufinn::ufi : floufi z

rrnnryifi 3.6 nr: vrsrnorlufionrr ud : sroud z u-nG uufln irrnnnr: nl

---Y u 4 s qvnv 
', -i i ! ^fl1: n ulo t't9lolu 0'la0[00 { 1r r}tlJ9t't tcl fl1]rru1tyou tou tf ttis!:I{dr nu t I iuul,tulotJ i'tl

e,4,, i - J - ,/ s, , s .i . .j
tsoU tg fl0ul0nyturoultuytdgllotidirnfln Inldulru?rr: i I{tJo]:roI ldnyt0sutn{oufrS tu

q , ,i ,n9 v,\ t\t ,.iq d Al
lJ0 ilsr0 H rnrdurru 1rr: fi10{r5onu l0gTn 1ur.Jo { tu lg0 t tu du Irgtrlj0 lnng tu11rdl]rlu lll: iljo :
4 te ur q e,, s J-+qtr-o o-r50n0qlluxolt$ tu t!ns?flq03alJ launttTod0i9l0ul.tu {nlHunriuulJ11nuunt:aiilnfl9l'lu

a ev
3.4 tfnn ?tnttsfi{oua

tEo ., .id ii a .iq r& au 4 de
,.1?tuu'tfl0 aYllflu:?u:?u0'lnlfl:0tu0yt lTtuflt:']10u1 n:ts1410 n11IId0gt fl15

:cr unrrudr:yr?rvrxnr:fiuuf,louiGyrrir normalized €rain <s> riJuiGudrfifioul#1u
q- ai< irruir-uyrr.:flRnrififint:mnaounouuuurroyfintr:uu ryn Richard R. Hake rinfl?nduri.r

University of Indiana 'lrtauoiS n r: il: c rfiu il nnr:G uu9louritu'.rdl floor and ceiling effcct
a e. i <r, " . o .i : i

tYll'lylllo{ n lnn]: dollnl {}iu.:dl lJ1lonlfla tUt:0 insuUUn I qn (minirnum or floor effect) Ytl",lfl

ds tr, y i ,n , y t ,' s .i
flult l0flld lflftg[[uu9t tdo tuuoun]'D0udy 0 Ud3 lofltd11ig lliflglluud.ldfl lmaximrrm or

ceitins cffecr) fihirfiuforas too looyrornd'srrrri-ru1or,{nnriGouifirfirduoS.rrioruanr:
o ios i J uya <, v v ttrnv: "
GuuflrdofrI lonrdlfriliu'[ri riuurfludtnl:n1 tu drLrfur"trin''1il (Richard R. Hake, 1998)

(o/op o stte st) - (o/opr ete st)
(tooo/01- 7o7op7 

"6, 
trl

loofi <s>

% posttest

% pretest

tiruiurir normatized gain r{Junr:a-oruanr:Gou$firnrruduoi.rrror{Guu'jrinrilu
€ ' 4 e ios ; J r,r y.i , irny <, ,o , d
nrm110 {hnnr:[: uu; q{ qflmu tonldtl\rJlu tF] ryifl'tyl tti o8rifl 109 lu5? i 0.0 1.0 Bin tr rsluu

, i.ov
t'dufr rir}iaru r: ouri iufi't floor and ceiling cflecr ld'rn: rrrtlunr:il:-ui rru nn r: G oufb?riJu

lJ rer : $'lu jo u,,ri l : r oiu zu o n r : G o u fi u,r'l du ri o fl d n t : G uu d fi l o n r.,#; i* ; r ;,{,; ; r ; ;;
fro

High gain 60.g, irirO.l ( <g> S 1.0

Medium gain 6o.9, 69116., ;{ <g> ( 0.7

Low gain 6o.9, firito.o S <g> ( 0.3

fl0 fl.'l normalized gain

A y dt t td Jft0 fnln0u:0un&l0 tflguuu d0ult a t[: uurlju[110: lcrufl
Ay

n0 n llD n0t 0u d310:nylluu d0un 0ull uuluur]] 05lcuuet



nr:irn:rv#ntrit normalized gain ctl r:orrtiroonr{Ju 4 :vlnr loui:ronsr6on
-t -- {
9iru (ondm! r.: ts0 [r0sn c.2550)

, t,-(l) uuUttgrogtul:Uu (Class normalized gain) l4ulun{ n'l:11tlt ]n?lullJlt! tnu
; !' , I !, '. ,.iuv o c,

!lnflvttuutn au10.: {n0 t:uulrav 0{t: u t,0tunr: uuYl{gu nlm tnn1fln'l: n ]u ?orluun It
'-!,- - ^d e d.r | ,y tea

uoflR'111: ?lJlJo'lYt'15U ?lUHAnlt r: UUOlJU tnUoUrlrUItn rr9r rnnOnnll SXlqffi 0Urln 0gnu1l Ha

a a J a d' ,t'e, < i n,v'r,-
nl:[t uu[111J1U14i 0 nnn truu0ul t t: t!01nfllu tn6lu?!n1:u rlr:1& tr tn n] lo{nsuuul0t

116uuuriavnu nurinsuuurodotooir#uG ourvirriu

ruru6{nr:fiorr rir{6ourrri

nsflutJYl0 utnt:ou1 t: tfiull0lfulntnnEuuudolJnoullt urr0sfianttuulJ0lllnagflulJ1
!y

fl'lu?ol14'lfl l normalized gain iont 0lnll il: fu'ltluultolds:]tJqnflnu4dol.lffllJl:0e11OU 1n1l

9d ' lrr,Cr dr c
10n,il: uulrfi nvnu tnlrlu0u ltn [[ng[:Jultu']111I lunl:1191ru1n1:[: uun'l: d0ufllfi t uuntl uuYlu

a Lrlc, ' ,,a - e q,
flanltl:uu0t1 to r[9t 1n4[: uu! nlu?uutnnl:lt01ltu 1: lu!Rnno]nno I ttr'lnluln

'r4^(3) [tUUlrnAvllUriO (Single test item normalized gain) 14u1tlo{ n1:fl01:Bl1?10'11]?u

; . v e j A I c' 'o a oqi,oh,
ql[: uuyrgr0! Qn dl tu{ofiuidl [Ylx!ulljulYr] tn tunlrdoun0uffiuulrnEfial[:uu Yll txu'l tu

d jA _ _ t !, o, , he,d { oqy
lJ:Ulll {nr: m uunrr fl 0lrmrnu?nu'rl0uudl to rlnrurdllr l: 0u0n tolllDn ll douuuYl l t14

rinfiuuuTlhruroxrlur'rrioriur ldrurndutrnriuurnriourfiurln drl#1unr:rl:srfiurl nryl
I

10{n1:doufi?u

(4) ttuultfingnll!6n: ?UUoo (Conceptual dimensional nonralizcd gain) tltLlo6.t
dr a y)e t ,a ;a, ^ A
r1lun1:ytnt:0ll?1 e!utnt:,oHdfl1t[tuu!yl[luJ1uuoi4[:uumxnon?lunn:']u0ofil'lu.:"'l
df ' h . r 9 A s I e e c t/u
ltju0u'r.r trdlH:u10douIfr11lJ{1 tn0[alt]e10dou']ofi?runnr?uu0o tnuun t$nu0u'll

' a a aa /4 .l d e 1 - A
!r11: fi n lU lU 2ryly,l6Yn rYflnU lodiXfi ? rUnO: ?UU0n 0q tU.[ 0flou1fllf|lj']nury { n'r:11n t: rrnfl rg

Ly
nsrluut?lJ n{ tlJ01n 0n t9't1?u:uulrfl'11lJ11't t0 tuuflnsuu'rfi'r'rlJfln:'luu0fiuu!rnu0u

rfiol1n u rn1#nr: r-nuuurrsincnrrrrfin: ruuon 6rr{iu6nrrurvrr rlunmlriflu rnu fl0u'ldn: rriu

ruu?n?i!6or 21JUoofi riG uuinarlu?r10fr n1unr.rfi Sndld
ate<-.iol.l

n1: 2[f]t'tgfi rruu'ton1M1 ilro tnm0ntt[: uull o i duq dnn n tu']u I 2 I 0 tJ:s9lu
A d - l, 'h . d , i i a d e ' a

fl?1!nnl u 5 lBnu n.:[[n ll,rltufr?u00 r ru r nu 0 flfiu0xu001{u I Tlnll?rn:rs14 [n0u'l,.rauuu
i r c9 J t aa/ edt:'tsrni[:uu ulfi'1fl][anu tnu t,iln cvrfll:u an2lu14lJltjflsuuul0iarfl:1r toulr01:tu1

n'lraa00{u
.i

4.50 - 5.00 filruo i 0q tulsour.Jlnmqn
4iq

3.5O - 4.49 11ljrUOi 0q tulvnu!'rn
4rq

2.50 - 3.49 Hxrun{ 0q tursfiuljlunal{
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1.50 - 2.49 nlru6'r oqjlu:rriurlou
;"q.yj
nrfl?'l 1.50 uuron l oq tu:snuu0uYlqn
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{- a a,.i<, I d jso !,F!
ro{linrr ull{lrgtuudnu'r vt 4 n1:dnul 2556 nlnt:uull 2 t: l[: uuql2vlulnl: nlfi?fiq:uvl:
lq-c[{H1n0nnllfl ifl 1:rfl uoHnfl t:'tlft:'l;ri{o!n 1un"rriociolilfi---a---

a rel . 4
4.1 ,.lnn1:1rfit 'lv1l10u dfta d!flYlt m l ln l: r5 uu

a 49 4 .l I - i
4.2 HAnll lrfl: lsfi1i0t nn1lulr.lvlo Innofl'llt:uu[:oidn lu d!qnnn

a lv
4.1 flont:?[nr rvfixouaHaduqm6 llnllllt u

lunr:,ir'ofi nn::lnr:6 ouf 1ri1#u-nG uun rjuot-rotir lrirttltmnaour-n n af,lqvrd

rr{nr:Guu,iu, antuoutlono ud,flnfiin::u1u;ilrruuxo{nlriln'uGnr:vroaol 3 fitn::n

6o rr:,:nluanrndrlqa dRr fluqneionr:ur1u (llrlur{tout:':) uns logudd'r':to{inq
a t av- o . 4 4 4 !, " -- e-

n-{0lnnt:t:uutfl50dulfiunt:uu?iltruuTndou'lotlndlJqlltllllnlltS0uonn:iulHanllYll
] qY ' 

j . -

llgdoulJt-rfl:]vli -fluln1l mlln 1: It uu10lu nt: uu cul l9ltlfln lHanlqlt 1il1 4.1

i-r,.i'
cnt'litfi 4.1 nnll ?tf]l 1914 fl ) l1rrrglfl9ll'110{ngltuutn 0ut,0{flll llndounoul:uullavfi a.:l: uu

fladqE
lr1.tfillnuu

\ x (5osov ) sl) normalized gain

n0u[:uu

H0'u:uu

48

48

5 .54 (36 .93o/o)

10.10 (67.36%)

I .52

1.74

r4.35 0.48

* r (05.47) : 1.6'779

J'4-
n]fln1:ttll 4.1 fl1 r rcsl rYllflu 14.35 rldn{'ll fladtlqmnm'l{fl1:l:uull0{unl:0u

s 016 ;- I - 4,fint[:uu tnuttnnn::uYtlIflutr.iuq{n?tHndlJ[]YrtYlllnl:[:t,unour:uu0ulllJuufrlnfuYll{
--i v a9,d arrr< ,c oYa
osryr:c9u .05 lrflt tlllliu?]unnul-lvt tqltuui tnu t5nnnrr!n1:r:uu; tooT9u0unnl:



elrrr{d 4.2 nErruurndour*o: flrlqonolflurrunnrurdov'r tolrinGuu#uriturf,nurflfi +

iirueu q8 nu

21

j i- t - . / - J
mq0o{r:0t dilEana mllr u'l1uu,.t0du6lYlt11t{n1:[:uuqtlu [r n s n ] n n 1 t I { Y{ 1l x I n1

j
normalized gain <g> irir o.as firo{lu:rniu medium gain ttdn idtfnG 0ufint: vl'outn1: r1{n tt

r:uu t60n 11I: luoq: snuulunnl r
.l- , i a, ,

[J011S]:',llIOJUln1:,tiO{UnltUU lurrnnt[:0t r unltn?]lIflu1n1: ?l:o 4fl1:
o ,i d I - - ;-, d q .l I d' ' { } q !
[:uu:YllYurlu,t otun[:uuYllJ9ton'l:muu tu[:0t1.'lu{ruu0u'll t: cul IuuuuTnd0uu
t 9 :i - r 4' A

rJ:snoudau rSor u:rriranrudrqn duqoeionr: qu (l ruue'flour:{) uav noflutirili fi{

'lnlHnn'rsrr:rfi +.2

; Z :i a, - a - i
n1nfl'lt1t11 4.2 rr0lJ'l[50{1ofluu0']{ unffiul.ruvtgru'lflt:fl1{nl:r:0u!lnl]En lnu

- y.iA J - 6 d, .i os ;Ihr
flan1:ri uu! Yrlvr!ru nr {1o runl: uunflrllu 0.52 [Yl'] 10i nn1:[:uuqrqom0vu t0nrdrYllrl,u llJ

h, j i. - -. a y A s ,
tfi rrnslu0ll1 unr: uutuvrflu ]n'D Yrl.lnr: r: uuu 0ur qa n0 d!qnn0n r:1rryu ( lljluuetl0{ul{)

< yidl ^ A cl
lnufir.ronr:Guuifirfiruiurir,uo.rrinGoun-nrilu 0.46 ryi r r0{Hnnrrriuxqrqofitvfilonra

rn^u du }J 1 d l n u : rrL u #r rir a r r ruio il r n r : G u u fn G u u fi vr-rrr u r n r : m x n r : G u u $ o qj 1 u : r nir rJ r u

na 1{

l- e 'tll01M: ln1:YIflulnl:ylllnl:[tUu:lU{0 (single test item normalized gain) 11

i " e, v I AJ c,iirurufnG0uficrouQndrHiuriodouriofifi r1 rfiliurilurvirlnlu n r: mn douriouri au rra c

fln{[:uu lnutldniflan in'lvr 4.]

t'lod0u

vqra
: ou a3i, o.tfi s lluu lt{ufl ds luofi |

ut{nuflRt}tdlJod d oaflont:fi

(lrr ugrlo rl r)
oofluuol I

riouGuu

a{rttlu

normalized gain

38.02

67 .71

0.48

33.04

63.69

0.46

43.23

72.92

0.5 2

:&n! medium gain mediurn gain medium gain



1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0,20

0.10

0.00

0.93

ll
13 74

0.19

I

0.36

I
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nlflfi 4.3 viotutnt:vrttnt:Gtru:ru{o (single tcsr itcm normalized gain)

.i v i o rd . s
n1fln11rfr4.3 riof,oufrfidnr]rirfru6 rnieru rnr:1rrnr: G uur ru{ofioqj: rniu tigt

gain druru + {o finriluYouoc 26.6t uav:sn'u medium gain iiruru z {o finrilufouac +o.oz

9a.i,
lrn&:gou low gain i ru?u 41!0 fio[:JuSoune 26.67 tflrrnlo 3.6. 7 uny I I

Iras 0]nnr d a.: rioaouiofi z rinG oufi vf,nru rn1: yr r r nrr fi uurioofi ao'lrrofi ri r

i - e t) t 4t , -in,o . ; te
normalized gain lyl1flU 0.13 lU0110l: iull,Od0Ullfi?1'lU ?lr1]UljOflOUYl [UUfl'] lUAU"r0Utlnfi 0 i

,] vi
01flufl?'llJtt l t0 unr:uuYlgroul0uQnn0u[:uuuntu?u ]3 Ru untfin:[:uu t.Jntu?u 35 nu
s , tt! | ee r,d j hr/ ;d
tfiuI0f,ou10u0tu1t'1t!fl11-tu llutnur!trrrn tun tulluu't nu 00u tnu t1 1.5 ru9t: tluuut

.i,,
tounvnt lfi tultu tHun 8 n tofl:u rlnsfisn:]fi n iltu n l2 n tnn:! lrl]n tn ?:1r { lun ruvrlr rv ri

y, .i 4 h9s h,, a tra & h9 i . 9 a .r9
rrnflyn: rn rufi n{ nr!rl: !{ n& rr! n1d'lrruhjsio rldn'o,o''u hin ruu - touunr:0uero{unr:iu y

rirtorrrriflrrilunnnqu o''r1#rn-nnr:duqnluruueirrrriru?flr lotrbillurudsrrur{uurfinr
d d - i . * d' r /i, d to 4a t

rTlnu l!0Juer1'r?u[llJu rwn 1[1r0fi rfi10r0u cu,:[tJu t0mumu:&qnndn]uflt: [ur?fiu:sii]au 1

c 9@ ?tsnr afld:Joa lul!ugl

unsrloaortlofi t: iyr'slurnr: yrr{ntr 6 0uutnfi qn'louirit normalizea gain ryirfi!

0.93 Truir{0dor,flr,dun',r,ior1nfludd?r1o:1-nqloorloaotorl'jr *l-srn e uoy B irurn
I y I , l, , o I - y Ao

rYllflu uft ? 1lJ).1ullruu du rldu 0 0lu]tJt1t{lJulIu[0uIuntm 1] :irduoyllu tn o luli't tliist0
qrrsqrrt.l'[nnnr udrinqlnncduri0ur rler?rr;1o" un;igrJrl:anoun''lgrJtr,rriril
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i^ ,[!o !rfulfilclo! u?lnou[: uuu nrl uud?u tl'l tutoonflou ?"1 "?mq A ltdt B a!
i --j " 

qr4|eq 4 e !y{50!flnxJ tlr:lsrr?nlm]flu rrnv!n't1ufiu'luuu u1rdLt0" slun[:ul.lut tlJtt,l t0r:0.l9lltt]lul

lnfludo1.:10 { ?elqguro r Irn[r0flou riir:uuun[:uu50uoE 97.9 9l0u101JQn tn0[aonn0u?1
a , I tt A <r rr ; ,t*r'erq e dlriou rv'rrlelngudri?ro{g':n'jr a" 6rrilurioaoufindrun"rfitn::uilfrd6nr:vroao.t
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orir.rd n.l rirnauurniro (p) uavrirtirurr rirttun (r) r{iu: turTotolttuuvtodot inruari'uqrnf

di
T 1': n',l: [: uu[t 0.1 dR 111 d!qnno

lroYl rirnar:rurn.iru (p) rirrirurodruun (r)

I 0.81 0.07

2 0.9 1 0.49

3 0.54 0.53

4 0.39 0.3 7

5 0.70 0.10

6 0.39 0.56

'7 0.72 0.25

8 0.64 0.3 6

9 0.54 0.38

l0 0.5 8 0.35

ll 0.87 0.84

t2 0.45 0.39

l3 0.97 0.49

l4 0.89 0.49

l5 0.56 0.16
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flvtluu :ouat

I 5 1 2 13.13

). 6 t2 6 40.00

3 .1 l0 6 40.00

4 4 7 46.6'l

5 ti ll 3 20.00

6 'l l4 -7
46.61

'1 5 9 4 26.61

8 .l 10 1 46.6't

9 9 ll 2 l3.t3

l0 6 t2 6 40.00

6 ll 5 33.33

t2 2 tl 9 60.00

rl l 1 ,l 26.6'.7

l4 6 E 2 ll.l3

l5 7 t2 5 33.33

l6 '7 9 2 13.31

l1 5 ll 6 40.00

l8 5 ll 6 40.00

l9 4 8 4 26.67

20 6 IO I 26.6'1

2t 5 9 4 26.67

22 { 8 I 26.67

23 4 tl 1 46.6'l

24 5 6 40.00
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ft v tlu1.l louov

25 5 E l 20.00

26 5 6 I 6.6't
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39 1 9 ) ll.l3
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48 li l2 ,l 26.61
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