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The purposes of this research were to develop Learning achievement and

atti:udes to\,,.'ard the fundamentaI bioLogy course, inctuding studied the learning

retenton in the topic of brodiversity for the 40 grade 10 students from 5a school in

Nan province. The research methods included: (1) measure students' achievement and

attitudes toward the fundamentaI biology course before learn ng, (2) perform [earning

activitles by using the 7E learning cyc[e wlth schoo[ botanical garden as learning

resources, (3) measure students' learning achievement and attitudes toward

fundamentaI biology after learnrng, (4) measure students' achtevement two weeks

after learning. The results revealed that: (1) the mean score co[ected from post-

achievement test was 21.80 (72.67 0z6) which was significantty higher than those

cotlected from pre achievement test at the 0.01 tevel and hlgher than mlnimum

crrteria (700/o) r,vith average norma[ized gain is 0.57 in the medium gain leve[,

(2) students demonstrated a good level in attitudes toward the fundamental biology

course, with 3.53 average score which was signiflcantly higher than the attltude before

Learning at the 0.01 teveL, (3) students' retention two weeks after learning was 21.60



.t

(72a/o) by mean and not statistica[y different when compared with the post

acl'evement ar the 0.01 levet.
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nr:aouitriyuroranf[F]slanrvirrfirivrurdru'lvr!ovuiunr:uEaunr:aouuut-ll::uru 6:
e c, ed .t J o u 4..\vu I j i.Y -1--&".rtht: Guunr:aoufin;ltlu{frlvrrr^yra'ru Lufu LufL15uL UntS uu LollJo?'rLl?01nvln: tvtl41uu

v o! n
loulriloirfiororrinl lrJid'tuFruto: inov tiharrr:5 u!Lli1[u Lt ttlrll tfl'r L0 Ltr!nQ fl:i]rn1:t:uu

f':roLfivdrnvart t t5Er nlF "rrl l5er"f1rJrdou a rr: 'iuui 'ravoro,flo:r.]^alnff LiuilfiGuu
: 1' -' ! d J'Luj"o'{riv r ^rIr"Q ,rr.ilurlrr,5ur.frl'alnl'lnLLhL''5t5tL axu Lvry.1lLl] I Lr uLll0 u LLt'rLfl15 tr uu

^. 
* o' - '

111rl rrr1-r.t,flL.r6iaF: r.Mlult rI t: Utlfrlritol6uuilrararafi i iro flnfi ufiur rilitrivurorani'ir

rtjlit"fir-rrirllt#l#erurirdq r,aroi:1ru.:'rufLr^fi415 viadr'io6nrrrr.rra1llri11^t

inarnramirfilrfil t1ofr'nuylunlrfinurdln{rorrlfriroorur,olhjaur:oruriflryrarlfiodr'rrflu

iu1.l! dii.rari{#rJaa-lqydyl.inr:GLurlo.ifinriuLdidvojlrjarrurnrudfl:rr:'ultdrirvuoti6r
'i v 'r' ,fif,r-rflo:no1r,(uot"lnr YTnd.1:rt il 'r d t-t"*d vil t iuhi! Q14'0 u1 1ti lo1Lttil0t '1lL! ruv^

Ovlrioturzuaa'lqvrdrlo lfintiUu n: [ay1in tiU!nx: rr.l6 uurur.Jatl q6nil n15A-q n15tiE]!nl:AOll

lravar r:0t!eu!rr!alronnFtolfnGuuFioitrivrurFrani

:rJ urlnr:6ounriao!01!;16'nin1:6uui 7 ril (zr) rflugrl urlvfirtolnr:f,t tarvrar

nl1!f Iou Etsenkraft (2003) lfi!i1rl:{rasfielulilrul.rto.iil6'nsnlrGuuf S "fu (Sf t 6ri

5 dunourruilu 7 rit nau lot.tiu'Lu{t5tlau,'5oLd15r1:aL'e^uv-lFl LlL1J1lvL1e1aFl

(inouiry approacn) fi6arorfiU n:v!x!n1ryp.!iytU rF11A ai'[Ln156!n!n I r Yvio!:vA!n1r0j
.:-J

n1:[;uuiodlifin':1 vrl1uei'luar!t01 Ltl laonLt]! 7 jjumou6o rJuor:roaolnrll;uol
L. J"

(eti(itation) 1JUm"o:'t}.teL"n (enqaqerrent) tr"e"l:rlt.av6lv1 (e(otorat:on) {UOBr-rg

(explanation) rYururaaru6o (e[aboratron) riur]:yrfruzua (evatuation) ;uvlrirorufh]l'8

(extension) Tounr:ionr:rilr.riur!!f;!uarcrrrrLiXin:nr:rEauf Z rYuovlitt#rlnuiaurfio
v't & . 1

'r:tLlLnr:15-Ll.tfldOerra:-r-,:ej rtavislJ'luLut1L5U1.Jt:UU:0L',rlLt1L0lr1f"Luo1tt11qufl

airla::rinrrr:5 l-nt5uuosInrl:6ofr otlarotuoua{ ttaY!tJaa qr6vll{n1:tiu!a{t!

,f,uuo.n,flr;rl,*!n1i6'nnon:irLfifinr:o:roaol nr rlfriutol#n G uulirlririn G uurfiollu'r

oxrr.rYr6!rY!nxl!flrari rfionr: ':'uuififir,rr"rvr rnndol{orou (a'nusur 6irlrar' 2ss3)

il; ,ru, ,or, our" trtrauo n:rurJ:ca!nr:oi (cone of experiences) 6ltflu
i -.i;:ril.tr-fr: rr ro rvaraltountl ln lrdoin! n1:00 n ttl]1.rn15 truLnl:40! ttau niY!1un15tiu1.,l5111i _ ,, _ - ,, __'__ .' .r

air rr{hn:ru!:v d!nr:a: 6.lul r n r: liuuin rrL:v fiito rnrrr rilu!t lo:5rr oln{1!ia-eli duuo{

-d)d v ; i"
t1]'r1!'t1 l5r!!rvavSnrluo ayqoFl061l.J!1.Jt0nn5'le n0 fl'l: t:u1.JlQ'lnt 0lJav!1tA!0r.1''luvl'l l

firga'nuoivrrrrrot,lio nr:fl.rn"rn o i6 nr:fifir.]:v3vEn rn!r nfiaFr6 ofid rld r tt ol n: ru6 t tflu

nr:rirliornr-l:sa!nrrn:or{ util nr:n:vvirto.tauto.xlourl:{01ntotoi.1 a01un1:niaii
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viof rytnfrr6a trilto roE :'tufii n!:v driu (uohamad Mohsin, Hassan and Ariff, 2014) n1:

6udfruliiry6i{riauirt]rrnr:Gerr"iornr-l:-valnr:njrr:.r ririririnrEuulii6alforntoloirfiotj

'tufiisr!:cliri! ulrariruiuuinulrnrl 25 lr.rt'i5e: rtrjry{finr:6nu1Ltvi{114 fl fl. 2542

lduri #olarlol:st rtu fi fi orirud yofi arl arufini a?ua1515ruy ax!11qnufl 16eti qvl El'1l.J

ivurqramiuasntnlula6 rrrari.:rioXattauLtudinl:Guuf6l rfluriu (n:v:rtriryeffinr:finur

,,rirtrF, 2542) 1: rrE uuar'tdudr:r:-1e: tm:arutrqru" 'a niI: r,5uufi rr{Jr"rrva rfi:rr,:rlrnq
, !--- tr - - a ) a

fitTriositl 1,7il{io l'o!annrlnrrltv!1ea!a!an1}"lfluolFlEltotJ t.La01Ll14tn!5l1J5'lu

o-ror^rn::ruhjino"u"',nf,r-ru,'',tu#t flror^toat fir"qfitfifrrr:rF!r1!lliltifL iYttju

*valriora*aslzuuLt;ox1!;uono,nda'',r'',,nhiiflu*varr(nriouvdou"tooIri!:vnolto'l

aruvrqnuoranfl:rriaurJ:vnol6tu n'r5lilfl1uriorlail5: rulfi nr:rjrn::ruhiudrlrrJq n ufil

n1:o'nu1{ora61!rirl 1 nr::rt lrur.ra nr: G uui rau n15d1'h1d!: clutdlar rnr:finur 6'ldu

ronornnr:!an lindrflnrLo.rrinrEuu fiqn::!rir.r J t o{ax!}lq nurlrasril:i tEuuf,lfinr r}.J

rv! ie a!fi osu'1lr'iflunr:6'o n::ln1l tl'ul.ritta v Ivd : tr'uuflunlii'o nlr ti u!n1:ao!1uit'l

rirr 1 looravrrvitlivlu'rfi 'r6eli
& s os

ornu,qHad'tndrr Sd'elddr3!tlltt'r1:'Ldi,n'rrn1rt5uu! 71u Lo u Lta'lul16lnuela0'5
v) - - ! .re X --.4- -

1: : r:- al UUurrua t 15 Au5rfr afinurzu a A-! qynyl{ nll t: U l-J lrA u !0EnF a01t'l111VlU'1l't1.J0'lLJ t50.1

- i, - a d,J - -i - c/ q r')
olltve-1vd'lLvr16:nrlr t d ifn t5 t u{Lrrn L,"6.1v1!''1 4 .flo '!1.r1]lu Lt tu LLn rlu^tLlt1JtU

' - - rurfrtEuldot!nrln Fl n 1: t: u! n 1: a 0ua1u:1111tl

r.z inor.l:varriuo.inlridu
;",-iX-

1.2.1 tfrol,,l-Fu!1rua4-!qvovl{n'l:tiu1-J?lJ-rlJ1l}1u'ltlu6'l1l t:0'l n'l'll.lvalnvaluYl'l

filrrn lori{i1i'ninr:GtLi z tr. loeldarr"tq"ruqleFihi6tubflr.,r'r,rdr"5uuf
; - ! \ qu- - + Y - & t- -

1.2.2 rfrod-glL'rrnroF t o{tr tiLlrF 0']t^tl114ulr'iLnlL Lrru LIJUn rlnll t:L1]i / 1lu Lou

.ad
Lt6'tu qnunlans L:{$Ll.Jtllurlua.iL:uu?

Ad .Y .l
1.2.3 tfloFnulo't'tLtFt tvlJ Lunl:t:uui 'l'u'lt'l1vlL1llui]u L:oi alll.]va1nva1uvl1i

- . - X r qw .s gt:rrfl Ior1",Irlon:r^:15ul5 7 r! Lor ltaxLhqnBql ar5 L5l tl (. utlut.ua: ": uu:

1.3 ar a[1ul,o.:n15?0u
dd-d'

1.3.1 tn L: u 1.r! tu a arqv5 vt'l.i n15 15 Erlrva.: n u1.Ja i n11fl 0Lttl u!a 81.i111.J ual n Qv liafi9lv)

:vd'l 0. 0 1 uavin v uurrafi c rjrr un ruviio r a v 70 va"ic l ntdr'! nr:{o nr: ri auioil u;r a"n r
- ,- U s q,

n1t,5u1l5 7 tL LOt lta tu11f]n19q1an5 L5 I t:LutUlttva lt:Lu5



4

t. :. 2 fi n G r ui ro n n F ri ai t rfi ri v o rdug rr.,'r a'r t r nl6il n r : o-o n r: ti uuf rir a ig 6'n : n r :
J s rs ! . 

- 
----.-o-^ 9".^^.:. d'

Gru{ I rit" lou'Lrie runqnuo rdri L: 1L5t LtluJve :Ll t Ll Lu:sol-}lo rllnout:uu

t.l.g rinG sui nv uluzuaar:qndrrlnr:G auva"l6 uuri'ufi r,lavv6'rG ul'[r] *dr z d'rlorri

-- -J
hiunnsrrldumrlanF] vt:vd! 0.0 1

1.4 uouruntolnr:idu

1.4.1 Uisslnr

,j,nGeu{uil:Eril6nurifi q fi Glulurrzurn r: uiouE a{l rirurru 1:lGuuar nrotiau

fi 2 flnr:6nur 2555 d1u1u z #or.Et-r" :l1r 82 aL

t.c.z n{lohodrl

rin ri a uriu rio o I o' n uril fi qz: uzu ! n I : G oufi a il -n"r ur ru T:t G uu a r dr tn o tt I { a r
d i- d

aiy1olnu nrn!:Ul.Jvr z ln'r:finur 2555 iiruru 1 #o.rriUu 511.1 40 n! kirlrloenr:rf,On

!1LrtLolvQn (purposive sampling) ornrJ:v'lrni

t.q.a 6'rurj:dfrnur

1.4.3.1 er-'rLt!:aa:v6o nr:{'ofion:rlnlstBuuriluilo-n:nr:riouf z ;uv! loEild

d'tu qnuqlar': L5n t: uL t1JLJ ttve { t5 U1.]5

1.4 3.2 frr*rl:nu 6o

t) zuaa'lqvrEnr r nr: li uuri o: n':lllva rnualullrl{rnltr

z) lonnfi rloitrfi riuardugrl

3) nrunlnl'lunr:Gaui

1.4.4 :ct vtrarlunr:fi nuriua{r

nr:i{tdo'^riunr:h"n^a'iuufr 2 tlrr:6nur 2555 fi{ fle.5tr"fi z iln':6nur

2558
I iaa

1.4.5 ru0v'rYrtt[un']:6nu1aua1')
J:sa--Jol-<a'-l

rfiararfrlt'lunr:i iu 15 or nruvarnvarevt ttlnrn tuuou Plnullv] 4 vanaFl

- la
rr"n!na1.:n1:finurtunuorlnvrd'n 7fi 2557 :u 12 aru sr-.:i

-",v;
1.4.5 1 n'tlllvar flva 1uv I r{xn lv,lLtrvo I nu 4 n1!

14.5.2 nr:o-odr uunvrrovrltolfi.rifiin 3 ol!
d ---t.4.5.3 aU{aroralltln 2 All)

1.4.5.4 nr:oll5ndn.: uvat nvatuvtl.t{'tnr1't 3 al!
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t.5 fitnlfi'nr{rafirc

1.5.1 nr:o'ornr:rEuuflou1{i4'i'n:nr:rEuuf z riu lquldaruv{qnunraoril:tGuurflu

.rrrjrrEur.Y vl't-,c'r nr:6'eio'r::rnr:tirrunr:aor"flri{nt-n:r':'5ur.i z dr" leul{eru
.i.

rqnuoraoril:uSourfioriluurraa'lrialf rrju nr:air:lonrrrLvarnr,laruvrtfitnrrluaru

vrqnuoraoril:tGr.r" nr:iirutunfi.lfifiirrfivrl'luarr"nqnunranil:'iGuu nr:'tdilfi6infinl1u
-"?iaiLllrlnufi'r6eril:rrirrurflus'-rourllunr:oBlrutfrov'rlJYIt5uL uavnr:rfieuIn:lnr:tfio

or1:hrinruuarnvaleltll.lfi ?n11'{'t!arutT q nunr anfl :'rriuu r{ludu

1.5.2 d?ultqnunlaoil:.lGuu vtl18fi{ a'Mlqnuaranil:rrBluar tjrtnoriular
i v .a "j--- -'

ilv{or.iru fr:rl:rl{uqfrttflo crrr 1fr fi-sr dota norrrnll!.1!14111u4! n!an1vt 01.J0'r6 u tou

va rtEtlirravrYrg'r oLYU oulnfl1t LuLtit:t.Lel 41 1lflLflrlJLU

-i1.5.3 tiaa qfl orl.rnllt;uu u!1 8 fi { n u LtlJ!fr'lriorn nr:nol rut!vna o!;aahqvB

yrrnr:Li'rJL16o: o':11rva^flvd'Lvr t6rn"lr fi{in-uairl{urfioioe.anr:uiulifitfioo-nr r:

l,s
t1 '-:,r-ruid:t"Lrir"1t"r:rr:15tl5 z rJu La'tlderurqnuqlefllLtiL:uutlluttva:tlLuru

dnuruv r{ltiuurrvrqaar tlrr tfionnoltflo a d'ruf,on
id , -

1.5.q roorn6oioit'ti?iYtu1 v!'lu0{ n'l'l!?iant 0.!!nnavll]n01l1t?'lvlu1 a v ttao'l

nqBn::rludnuruudruto lnr rlf n?lutdito n11!fi{r'io'la 6lfio r:ruror n trllioronnF rio

itrfi rivErr fi a-nuruv u{luuu1ralldx!!:stllrurir 5 :vfii (ratln g sca te)

1.5.5 Fr?l a.tvtutunr: rEuui vLrrufil n1rrl d 
-r1.rr: o1u nr:o orir rflovr itrfiaou v6o

:vFnldat ,rnrdor'h.Eor u',',uroirn rtrvl:{ )J 1ir Inuieo."ecttLufir160"rrrr-lvoaor-

"u 
- iqsv v---u ; - d

ioa aahqvriur: nr: riuu 6r'Lriclaao!to t6 u't ri! tt!l.rvloao!;oaraalqvSva"{tE0! trriad'!{o tta u

frr16on vnaorva'tainGulnrlrlv GuutS o tn.:ur'r ar nval uvl {fixnllh trair z d'rlor#

tA
1.6 rjss luguvnl0?'t0s tosu

1.6.1 rinrEaurininrirflnrravrfilallr.J.irn-ryto{n15ou;ndalttxo6'oltlavntrl
-ov-i

v ar nv a 1 u111.tt't n 111 LLJVI0{ nU

t.6.2 rinGuuaul:fld1?inuuniv!xun1lvr1{ivru'rF11aflifi16'ot nnr:6sutt!!e! La1vv1

nlr:t5 Lll Lt LLfltlfuvr tu"alr!:r n 1tL lo

to3tdruu'rnrr'tunlrr'qrrrrnan::rLnr:rEurfi'u'rfirivrur"[lrdovr6ullooki;r.Jurllnr:

q-qion:: nr:rELr,iuurrf, lrarsurnrui



Uflfi 2
AU J J

[0nd'r:[[av{1u?0ufl [nu?t0.i

; qev v'Lunr:iir- Gor nr:'1"[iXin:.n:Gur.f z du leu'td'arr"vrcnufiranfl:rrBeuuiur,rurirriauf
J--1.la

tfl011ru!'ti.raa!qvt0vl1.!n1:t:uurLavtnanF9,l0'tt1t't'tYrul1tu5'tu t 5 o.1n't 'r l.t v a 'l n1ra10v 1n

d da - he\ea i.l . -X
t'tJr111 10.1!nL5 UUtUl]fiU!finur!11 4 !',: nU LOn nur t0 na15llau.1'r1.t1S8 Fl1.r "l Y]tnu1to.l9r.lu

2 1 nr:ion^i.5Lr,flor.1din{.:rr:uirui z "fu

2.2 nr:'tdarunqnuoraoil:rriulr{luuraairriaui
-A2.3 h A ArJqvriYrl { n1l $ uu

2.q ronnfr sioitrivurfi ra0i

2 5 n 1l]J n { llu L1-J n 15 t: U U:
-- ; i

2.6 .x1l-J10 E.r11Ln8',:10.1

2.1 n'ri6'on1:fiuuf;Iou'ldig{n:nr:Guuf; z du

2. 1.1 n?1ufi ulutorigo'n:nr:6uuf
dedadJ,

1! i n: n'l: tiu 1.J:11110lSunvar u10 ttl.J xrnn:n154!talevrn'l'11.1:'l{i5n1lt5u1.li

- -i drr" 4.-i
[oL [Ln ru10 I nquL'DF]1'l r Lea r1r^ g cyc l.e t iLr.i !vFr')1l]vlr'lL L'lo iu

nirirtrnl: (2546) na'rljr ig{n:nr:f,lrar;vrnrrrLi rarrafil nr:rjrnrrrivio
.a a 4

rurrdrao:h.,(do6Llrrvio!rrunei'ldfi'rruqnr:niviouior6u 1o;rirh{doirirud.rvSodoo'rri'o
.j , ov- ) v - i
t{0rn0Lurn0!ivtfiu n1fl'tlJ y:0lJfuy1lin uao { a 151n n i10a0L aa L! }1't Lutnn niu!1un't:11

sr0tl-Jo{LLlt:0u sl

ae^firrirreirnr:doLi14L1a.frri uasrvo}"Iae (2540r ) 1fll#eruu:rroto rino-.r:

rr:rirr,fliir inr"r:nr:r:-eui.,iLn:crrunr:,:'r-urr:aollooi5nr:flrarvyrnrr:.i
(inquiry)

Lawson ( 1 995) n ei r r i rl-,t o-n : n - : rE I u irfl u: rl url l r o l n : vlr u n r : ri a uifi
av- " *

Ln114 UaF 14fi: lflnoFlLtL tt 0 Lytu t: Ul.ld'lL1:C L1J )0 n^ I d! La 1yule11}]lvl^ : )11UT Fl1aF:?]00 1

01fi'!frnuyniy!')!n'l:yrl.rivra'rp11asr5'[unr:6uvrlni1]riyio!iyff!nrrninrrriuuiodrrfi
-! , ) u , v

a1 tLylllL n lustLL0.t LqLtyr1]i'tLlJ1i tn rLu'Dlfibjt a:t t a t5on111.l: (constructiv:sm ) t.tL!,u1]
)""- 'fl15 e 0uttlJLlJl5 LlUvi0L 0 n ta 1vl0 Ll.{ t:uutLll.Jzu:L tL 014'l1t1n1{ 6l t0iF: v'rfi,trn50eq0{
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' ir u nuto lnr u1frant'r urr odoufi trar:r c a losfinrurdo'irntuquLuunmuurnonl5tSuu:!

un r5 uuLr:fl4 nr nlit:8uI0q ttax

Marek (2008) na'rtjr in{'n: nr: rE uui6aiSnr:{on: vlrrn r:61ua rvr,trnr rrLflu

1:.: li a ufifi n:vr runr:va runnotourlo rflol du ino'n:nr:t5uu5n:vn!Lrrit5uutnflnllt:u1'l:
s --i Jcsv- Y Y -

r.irr"i3n.,:li^ rjlrLlqlaai loe r:atvtLvry'5ut [ori1l']nrl'lAA0! a11Lud:1.l0ian'l'l]rl ttau

, u& 1 11 o-. t)
firLe q,ilunr:!:sunr ttasUl L! Ltv5atu'.u 0{na?r}.1?Lu L1J Ltl!dn1unl5rua!

o 1 n n I : fi n ul to n a 1 5 t o i flfl i a-u u a I u vi 1 ! a 1 1 : n a : r-Jtd'j r in o"n : n 1 5 t; u ! i
v )" 

' 'thdy!1Ufi{ fl:uLl?uflri tiU1]itt1.]1.]d! Ld'lyyln]1}.J5 yltrt5el!nO{l1lX0n1:YI1.1'l11U1flrAFl:ttavllnUs

nie!lL n t:111.liylU 16tA n ia il.l Otrinr rrLidr u nutO.iol n n 15 d'l:?oel5x a Ao!fifi niu!1un15

9r0tl.lo{va10tuFl0u

2.1.2 n't:dnn1:ritrufuuuig6'n:n15tiuuf 7 du

' e-! '-- c' --&6ig{r:rr:15urf 7 {! (7E learning cycte) Lillra5vLt[u1"rno11:":LLn1lfr0L

.utr-Fr,a^rfitrlu{l,Etur{lr"1udne^rir.irl,:-ur.Lieirtatderr id'rtFLtor {r,:'tutdir-er"i

irrfuruav!:vrfiuuanr:riu!iei'tur'::tol rEuulol n1:aoutr!!i!d'n:n15tiu!;5uuutt:n

firiruurornrqufir,r'ruurnr:lrrrafiflryrgrtol Piaget luGotnr:rliltorolo:lair'rr.Jfrl-finr:

y1{a6flfUU1 (assimiIation) nr:r.]iliolo:.ra ir lrJfrr-ifi nr:vrrra 6fl ryryr (accommodation)

rLas n1t a-q:u r!- u1l fr I uirlyrL't#rtr n'l]e:.rair.rr.Jflf,F nrIy1i66flryru1 (organization) (q nrunr

!t:ui*v,2555,drr6rorn tn1:rj qtoilu, 25a5) 6lfioqi Z rYlnol 6o qiu;ir:ro ttaelYrlnl:

oSr.;ru 6reiolr Robert Karplus kir.irrauoqroiEflifiorJilnad'lqrdnlsGuuivula']a9ri ttaY

yihurlr-nuv n:vl?un1: 16n 6.: rilugrJullfftd!iltlllraa"nqn:ivrorflrani:vd!r.l:cnl.lfinurto'l

!:yryf au:-rO$:inr (science curriculum improvement study: SCIS) rl:snolpirO a rYlna!

(Renner and Marek, 1990) 6o ,iurir:ro rYlair,uluri'ai (concept introductlon) ttaunlsd'r

ilr,rini!,({ (concept apptrcarion) .iu, ou,rri1ftfii n r:{o rE l :rirfrl ua vf,nr rra oondoln'l

yqbfrlituurn1:rr.ia6fl6UrU11o.l Piaget riorJrtdfin{rrinnr:finurloirjriEdlrl'fl tlaYfinl:

fr'el!ri6nr:uavlYunoulunllGuuariaouu!1lifl i'nrnr:6oufoonrfl u q rYumou (Barman and

Kotar, 19g9) leiuri nr:rir:ro nr:OB!1U nr:turgnrr!6n ttaU nlr!:u ti!tra ttau't!fl

rdarn',uliurjlrlunolrlloinl: 6oufurrrix6'n:oonuflu s riu (Bybee, Powell and EL[is, 1991)

tfiirri nr:rjrrdrdlr li uu (engagement) nr:rir:-ro (exploration) n1lo3!1U (exp[anation)

nr:turualrl6o (e[aboration) tLau n15!is ti1"]tJa (evaluatron) r{]lrYufiouaqfrr uol n nr:

L:UU:



Eisenkraft (2003) tritoragr.JuL!!n1:aoutur!;li'n: nr:Guuiorn s du lrrflu z rYl

firrfirr:'urr z rir 6o (1)riurrroauufiuurrlirFltolfinlEou (eUcitation) (z) durjrorufh.l

'id (extenston) dluaoltuarnfi 2.1

E Iic it

E.pl.rc Et'p 1.,: rc

Ehl ,',r;:i-

Etalroraic

Er,raIr,,a:c

E'

nlv{d 2.1 :ilulun156oui06'n:nr:tEuuf z rYu

fiur: Eisenkraft,2003

nrrao!u!!Ylt-n:nr:15ouf, z du fi,iuo ounr:aolFil l 'l uavar:;a'r6'rylurroiav

tLJ q{u
!' v' q &! l'' !"= P'' ) u'v

2. 1.2. 1 dufl 5xO6OLn?1ilira!'ludufi ov rtiuriufr n3o vn'lrirarut1'!0 n5yslL Lv

{riaut6uaolnrrufr6r:oonrLr rdon;ovtdfirrinriuuuriavnufidunruir6luvirlvi ovtdrrl

rurJunli6ouldQnfio{ uaunrldi.jlfinGuunr:ovGouufiovrlorioufiovGaulu,flora',ltiu 1

Z t- .2 Z iy # .*tr ! 6 LJ'is Lfl u n 1 :dr ulr d r.l y ri u ulli o ri o rfi a u'lo 6r o r o rfi o fi I ro I

ornnrrlalaayioorOuilQrnntrlaulorLalfrrrlnriaLLo:viarnonlnnlsan!rlUnlUhnd!

Go.rfiriraulooro lo1nrynfl11fl:firirfruf,o6uoqi'iur11{tlardu viorflurBalfirfior.Ialril

arufl6lfi16nlfi,rGuuirLruair o}fluoun:vq'ul#rinrialairlrirnrlrirvuq!:sr6!fiov6nur

lun:nidei.rlrifirl:vr6ulurjrau'to a:01{hl6n1e1o1ntooirl 1 la6ouilu{n:v{u6ranr:rauo
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- 3 , i o - 't 4' A a qv
L5v r6L6uddu"Lrhjnr:rjld'l Lrafn 15 uuuo f!l:u LdUys 0r1101 'na5n^ e.lau L0 tlJu t:0.lvros tt

finur
Y, " . q 13 , J !. q 'i e--":-.1 ^.t.\.2.3 t1"dl71lLtauriLv'Lt"t]ut"ocal0L1"o:olntutl1a1^1.laLLi uituounLluu

n.r1:.rr{'t'La'Lu :u16u uSOrita t}.lfrAu-[a a Y d nUlo u'l{flo.i ttyl$a'] n }.1fl'l:'l'l{ ttrJun luUo ttu''l

111{n'r5;i'r:'rorlrxoao! oY{a!!451u riluuoYl{tf,onfiu{luhjl6a'rfiolfrfBrfior6u:rl:ru

do4a {oauuro v6orJ:rnn nr:c[i1.t I i6n1la:?oaoloro1i1"leiyaruiE utiu lir nr:vroaar

lirfion::rnrnaurrL n1:ldnalfiltnoiufiotir aairlanlunlsa:iilao{ (simulation) n1:finul
; "),au A w ) q"4 &y tOLAA..rrOndrt0udltt.ltryAl{o:-er^1 1'fr0[rLorl18lt0td0U'rlt1\t11"{01i0sL1JlUflU

riotr-l

2.t.z.q qYuoBLrL l,."frli.fiotir,ir-,"lddolalrodrrrfiu{1'!0o1nn.:a'1:?Qer''laao!

rudr 6rri"{ola doau,yrrrfildrL"irnI^s14 tt!ar..Je a!!tJa*asdltaLor.rafildlugrJrirl 1 rtiu

1r:tL1ua:! airrurt uqi"a o tlr 1F firqlari y5o:rlrrr,airrr'^:'{ tflL6'L nr:6r"nl1udr"floro

uir,hj16'vareyrl utiu arilauuall6grud#.rliliuud,rrilauagrufi#rti viohriurdolri'l
- -n," ' 4r

rl:v "6uflldrirrar.:o1i urizu afrkiov oq [u:rl[oiaru r:na51tF]'lT rl5 [aut']u L14t'rofl'l: tl Lu: !o

Y - vA .Y ! " ;
2.1.2.5 uI 1?)A?1tl6o tuunlrLlol'l 59ai1111" L! tt01.l Lu ln!axllll "ollv:0

^ )"uw v-i- o 4 e- ---tAl 
uova

ruuiFtx1il6ofllddunil tfr il t6ily5odl[LlJLqilao{ u-ot0a!!vr Lo L! Lto5'LJ1Ua fl 1un1: vi0
tJ J A 

" ' q'<i I v
rvEt.r5fl:6t,. 1 dr[{o5rru15o1F.1.r 1Ldr.r"nFJaot111001ioL0L 1J.r n0u'lJ'] tr Lv LeJ0r1 LU I n!

j
t:O r51'lo1l 1 tLAUY" tutrOo'l ^I.15n11!t'l' llll.J

2.1.2.0 rYrr-l:vrfiuzua lurjlfl lilu n1:!: v ti! n15 t5'uui6'r u n:vlrunr:oirl 1 'jr

rinu3uufin:uiovl:frI odrl1r ,Lauulr{arrfiLr1o orn"utuforrirhl{n1rd1n11ilil!
66 .j J

liYqnn Lr Lut:o lo].J 'l

2.1.2.7 {Lim11ll; LtJ'["8 
'Lutt t"ttJuiJuvaiarF0x nl:n0Lr':u [0n"dLvLnt:ul-J

rp. - -ir v- d6r da
rfi o"Llirin,iuuldri F rfr Lo 

': 
oulr Lill:u t rer Lt Lt 'ao!:y LutL LLt1Fl1.l lsx11u el0vttlLhniY4u

" t-;q w- t ,q '! ''Lr.ifn15uua rr:r:nUtnllLiv 1o51, L! d1'l itLlLol'll.l: Lvl.JtLsl0LFll{ 6l

'[u;rJuurrnr:aoutt!!ila-nrnli6uuf z ;ilvu tvrrXuli'Jr fifion::lfir"fiunr:Gulf

rirulou trie1rudrfiryfi'unr:n:roao!n?'r it6 lai16novrirt#e316rir.nl'JrrinGuuouGuuf
; ad i I . ! ) a a oqva '

Os1: rioufrOyd $Lr"rUOu1ti! I tintStuAB451{ ua']1 51otlnlny'Lon:l vl1L1,1trr lLla n^5 nUl.JI

- j- " Y' :
ettr,lfra1"!vr]'tt Lraslt- tno t.u I e l ll.le ori.ro alo 'l l5 "1\'l "QLvt oas ta u tut1,L0Y u^ n ttnnl5

e .i .j rv
niqrr ar rr6oto.r 16 n frro v1rjr[]uh]n rloorllvlr etfrn:rr iLf (Bransford, Brown and

cocking. 2000) r"onrrrde-t,fir"lr.irlnl5uuaur:nr"iroruffildfr-o1r'r''lAnur h-r-:vqnoiid
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lufiirrl:sdriu uavaur:nfiovdrorufltlirr-:vlutrit#rir-1ltl virl#fi.rErr"rTuqrunirtor
d -;dnr: t5uu5Ltas! ta flefl11oFt0 u'll t: Ell.t'l vlu 1fi 1a fl:

da a
z. t.3 vrqufrfi rfi urdo.rfiuig6'n:nr:rEouf z du

- --! <' e q t-. Y4.-'t-.
nlli'o no n:t!t5uui u!! a! i nr n1: t5uLJ: 711l-J tlJ!n15non0n5l n1:t:ul]5vltlJu

't#rjrrEouairIn?1lJi0i1ururorsr11ryqufroouan5"nFiad 1ouf,:rns1uiildfu l11nr0ufr

vYnrurrrla6fl ryry'tto.t Piaget 6 r oB!ru irfierurnl:Yl1i ttr iflryrUrto.l!onafin1:!ilor-rnr'l

nis!'rufl'ri o 06lr rLaunly!'t!n1: illa:lairllirr,l ru Q1 fielrtl1n1r tfiodulfloqona il rrav

6rLtrrrio4araior.l:vatnr:njurirtr.la-lfildn-lnrrlfviola: rairllrrlflryrprfifioqirfilurn

lriaur:ofiuri'uiril,loi oyrfionrrvbJalqa (disequitibrium) !onaosvr aruurliuanrvr'lfo {
'[unrrvaroa (equitibrium) Ioo'[dn:zlrunr:rj:-lla::airlnr lt rgrgr Piaget tdo'jrnuvnqu

e,"-!4taee-!--t-_l
a s fi fli"er u.l n i: rt'ti i ty t1r utJl";ir o I trt, o.nI^:tltJlartY!L0 tt'eu!lueLn15flJn!A Lt19rAarle'1u

ittu.xrA [rayl: ua! n1:nifi rfiUr{olf'!nrrrr6otf,{Fl5 nu ttasa fiFfirAa i 51}rfldl8vloonx1}.];

vr.:draL'rglr''livuaun:s!'t!nl:flFlt1-JlnlrrlatlEaloilnnadlr (finrr rrtlr:ni, zsos) nr:

io n r: rE au nr: a o!er r! ttlr't AonoL a fl:"aFia ei ril!l#{r:'lua ir :ar uflq u riltlniu!'l! n1:6o

6re olrol loo{aoullar,r:nr-ilrrlf r,r.la: rair rvr.rflryrgrto t{riuulrt usrriaouaurro{ru

-.i
zuLlt LL 51J rlJd UUAn'11111r ,v2 r; t. 1rriaatTrt-c trf lltr.rf, ryrprr,16 o rfioanrrrl:-alqadu 6lr{lu

nr:rfiL:vatn':ruLuilLlaooqdo:ittl:aflun^:rutolJ 9.ltlulr0i u1L1L1151J'L0 aLv!nt

rl:snnr:njfifiodrdru.dr*drairrril!n11:.rflvli lfiln'16 uotvqrJoi lLauyituli 0u6qt, zs+a)

olnllqBAnouaerinFiad alrJLi'J1 n1:aouFrltrttlJr6orqufrd'rndr'lavgio{a-n
o.j -, s eqv v I

fron::rnr:15uuSfruijolonra Lvunt5uununilvln?1 : [tn?1tJF]o [Lau!l!on1lo1uFlut0 i Lou

,dA-'[rirFonr:15Ulf n11 6oLtni [U141'Ludalt,lnlifu Lutt 11,{04!! t!un'] 1t:5 LytJo'l L Fllrt0l {.imllnL

- "-l i-
l5r ,:aollet'L{i1dr:n^:t5tu5 7 dL rl!r'1lL5LL'r1ld0L't!Le!LaTYvlF J'r}l3 tut:LLell1

nrrririranuuo.l rirun:c!lunr:sr -,uriu, urf', 7 riu 6o rYr.rn::l a o! al11rit6rl ,Yurirnrrl

" Y " " Y . e Y o v, a!"
au[o rir.riir:ro ua vdur,lr tnoi!]tr tilttruotu6o riltj:vufilora rravriurirnruflrlttl

2.2 n1i1d6xufl rlnr*f, 'rdfl ili.:riuutiJuur,reil uiuuf

2.2.1 6x'l u}lluttasU:vrnuto.ttur,trilriuuY

n:rirrnr: n:sn:rrn'nur6nr:'[6'fl8r]rnrr vlt'rulJo'ittvd'ititluf'jr r,llrafil

*vardoratimar: ar:6!utfiras!:va!n1:fl:fiafluawlri(riullilriuu'te.1i uat.:vrn':ui

uasr;uuirilueruroinl!dot'rq''toeirrn{rrrLrr.:uacsiordol rfiouair:air r'[#{riuurfio-'' ''- ''(' '-
fl iu1l?!nririur-Jittavrfl u!onauvi.rnlstiuui (ni!it1n15, 2545)
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n:rret1n1: (25a5) tdrirralo1#fi nr:neitl6lnrrrLdr6'rytoruradlnr:riauf uav
lw 4t , :,.1

nar'rd.iisnr:aouvle.iaoLLtavtJ t5uLJaM:n6flu1v1n11!51450tiu1.J5a1nttva{v 0u oiLJ

(1) riflryr."?io:fru loi.rr L:1rdr11f !fific':rrLiqrua^l^:n L:tdLn1:0:

urar!:valnrurir 15o'tu.rru/orfl rfi fi o!'tufio rfi uzdu"ttl.rtl.r Lilr-rel!

(2) uva'rivrorn: kiurri aorln otrin: v :ulru #ola4o qudivrolnls#{r1o;g
.jdv - D J

IasrontL6{'LfLim:o11rri[ut5o.rri1 i'l
(3) aflrul:vno!nr: a0lulssnoritrfil^r6a:v I:ttru onarvn55l.l v xu

rrr"ir-r}"r.iorf,u 6rlrir-irr:elr:-iilror:rrittn-r-t^u tuasitrfirFr^11fifi0L'lullrtu

110.1oLJ

(4) vriviarn:o::!trA ttlndol ttlu qvrurltltiltrfi allffl'i uavfifio:i'rus{ rilueiu
J -l - r, , ua a r 1t e(5) dotlfrlvirirl 1 ttu ttuuYllJ 11:d'rl vL{4401{01uaYvLlaov{llY'{ tttuau
.j - a . 4 dd(6) dootdnv:ouna tt! autooiLl.Jo to:0u 'lto ?o11fiu t[aun0!Yi']t9la:t'lu

floL (CA ) tiLdlr

rfilo.rfir 4r::rutn: (2550; dtirorn fiBnrryod lnarLd uavor:fi ririoril, 2545)

[ok! flj:umvrolLrva i,5 uu? 00nt!L z lJlvtnv'o0

( 1 ) ruvd l ri uufl ul: t ri uu ki,rd ri'0.: a:,01: l r,it r" r:lvf tF a'[u#o l riuu #o l

6ro!a't rr 05 Fuu'l'u1'l'll a'lud1lL lYl: l':Lvu 140 L!LrL

t2t r,rva t.5 urfluvio rfir, Lirr.i #olalqrr,:vt^tu

*vdrriauimrrrrq:r 25 luv{: s: trrirX ry"6 nr: n'nur tuvittrfi vt.a.2sq2 16,*n

vlarauo!:vtrtu fifiorirud vofiarl arua'fli a?!aiir:ruv a1uflqnufi16ni ovlu'ru

iro',tn',larinarrvroTulaE au tin r: fiur tta vrjuvur nr: uvdlria!a tta s uuril nr: rE uufdu

rihfru (vi:r:rtrjrxff nr:fi nuruvirt 1A, 2542)

or n nr:finurnlrlvrLr u *a vrl:v rn vr"r,t or uua'.r ri urf atLr:oalrJldrr rrr,ldlriuuf
- f : , A v\ d "t e-,-- i-
6ro d0'ut Lpqd atrrr 1 va^L^:rrljrL!nr19-v e, 1r.r5 Lvtlonl^LlleJ1tn 'taen11 t1u^ru cJl

e""ul--ae. - --'- .. ! ar.& I a=-
uva rri u1-.5n.i0ra,!1-. LLlLovtia.lv r!un::!t^ Fl vl0e :vLLuL 451{11" L!L!ovllLcFla a{}.11J19'

ruavl,rifi 6in raurvd{Guu;olanuotlu#o{tiuulul:rGouraiouonl:tuEuu61d

2.2.2 axlud.,dulJorur.ldrGuuitututu
- y .:- J --i

LL n 1: L'rLLv a i r5 L L 5 LL"Uut1.J1.1',] Lt LL fi 1:0 0111 tl Lun 15 d 0uLL tuA11Ln91Lr.lfi i U

-d^ - " ."(qrrol!au aLvs'ru, 2550; olidrnlr a'oor aarriou, 2545)
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2.2.2. 1 fnGu1]fit:velnr:njm: :ldfuir"jrir- o:trrtr6fi lrrro#or:fi4t,:o11 1 frx

rinlEou rinGau{utoa fi'lanrtrtt':odor 6lov tilutturvr'l'lunr:rli!fl'r rolqLosrin Guu't#rdrfi'l

anrnurodo:r'1,66

z.2.z.z Ar'\"i,in'ie,r.ldf{nfr'rrnna:fl^rfirfifioqh.o::r:trFtfioduvrriorliooiI

rn:rynr:TduydlGtufluqrtu ufiorin6uutrifr'rrnnu6l:rl:urioxaornuvrirnrTrfiiu 1

2.2.2.3 uvdlnrrrJfil:vnolllri'lef,oururtiofirlnriuuarrJr:ntitt-'itfioulurfll

rJ:valnrrnjoil:rrri.ruailrl:yalnr:njlurdoyritr or a o oouatLr:o rrffttfl alvrlu

fi in!:cdriuteidtltaolunl:n:fi tfi odu

z.z.z.4 ur,reirGuufL#rJ:valnr:nisr:rrrririnr,iuu#flurirurqFn::ltourlutlda{

:o!sirfinriUu lJt4rJ1yl1Jo.:,quijdioq'lua'.rer.L flryr,lrdlurodolfiufinornnr:n:ylirrLourluri
-i9r.l!

r t t rir't#riearu6ofit-ouot t'aanldo r'turiov^ir'r !^ l"r{:n^:ldfiotio

dr.r 1tr:riahirionrrlrrir'tolurfloyrtri6rvirl"finr:rJfrr-ifioit loo't#r]nrEluoontrl#lriafir,ltor

Ql x,1.Jttua:n11 5

(2) rln r:- e u rr7 r" o r r r: a'r dqt o lfr r rrr er do!fi o u: r u: ol firrln riuurrdr-'
- i u - '1#ufior,:c1utioLli'[5'[un15nrri6l fr:rjnt5urruountufItaIouF Ll]o o14I0l1JI1'l0 uL11l'l Lt I

Gsunr:6ou

t 3) *ra d I o r r l f,i I t l t u r i. u'a i o I fi o fi o c a ir I e r r lr #r' r'1" 61r: n E d'r' 6

:vra'Jr':qrturirT:.rriulsir.:r.lrorir.:iartrrfi u6':n'lruav riu

ornnrudr6'19tolrrr,reilr'iluf[uqutuat:r:na1.Jt6'jr r'ur,lci'rrEelufdfioqi

'i i- a taa n <t )
lu1ltu riuS lfrrin Guudl,rnt nr:1{uva r15uufvr}.torLuqlr!r!ua 0n^:L5uL:auY',l LvLn lluu

."1 
j,.,.h..ioy 

r1h"1vY6 Iorr -:d re .^rL{fifi0r"'tr"re ov',itr,6olIu rn',r- r.,tyaLn-5tu0i r loeLuvd I

c ' - - ' 
i--'

t:-r-uios'Lfr-:valnr:rur,::rrtfn"5t t" travrr'iLvt nu5tltvt ol^!aro[UlJ0'1fr 1tl1040]r1'0u

:or.lo'urnniruFr

2.2.3 6?ul,rqnunrasrfl:sGtru

rirrin'rrlla: r nr:or1:-ndrYuq n::lfit durfio lrL rornn:vr11er'1i al t6ou:v tvtll

ir.l:rtaorr dUr!r.l:rJir.0nlr'ri (2555) loil#arurvrro oBlrunrtLu{lulr olri!:vnol ttas

nr: rir rirff on::lrtoia':!yrqnufl 1asrfl :.rrE o11{ 6'1fl

(1) errr:r,llratolarunqnrsoranfl:lGuu
,i

(1.1) alwlqnu6laoi no !!ua.:11il1'15?llYruqfittfiorir': 1 fr fi6ior {orJqn

nr!n'r'r!LvrlvalriranrnFuor6'u16l i#olarlo a orlfi t6l:rr.l:rrL Fr-'l o dr lllr: rutfifnur
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dr^111 ara"iLr''lotirr*#r oirorrroo: vSo,Flinurleui5Su 1frijfitfifrrr:"6r-:rt:rrLl{
L -. : qe-,
r.rrv.fh-:r"rva.rtara uavrzur uniqlrri lonornia^r:^:e'[{"i]r.rrve :r[nilolvlaulo

(1.2) 6'r!nqnu6rasril:rL;uu 6o 1nd.:1notlr.:fi fi og1ul:rriuu ffLdrfi onr:
Jd--

$ uu5 Lf'u1]14tL1Ju!n nuval t?n1110L11-lu! n nt l0 x 11unl11 t1ll.JlJi 0L tfr:'.1 LtavlAq q! n5fut1.lL

rloo"ur.l:snor

(1 3) .i1!aM,iq nuara niI:.rtEar 6o Irua ir r iorirf, nlunr: o11:-nd

rLa u n 1 u n rfl Io o fi nr :a'r zu-a nr : t5 o r.ri n I : a ir I uua vU a n Ifl ! 0 n I :!1't1J 11 ir,i I I n:t 1 n lYl [a u n 1 u n lfl Lo u ]l n'l : il ]l ti a n-

nrun::! nr:rail.Jair.rfl qrXruav4fi f, ryryr

( t.4) inqrJ:varritornr:sr'r ufi u':ruarrnqnunraoil:r Guu ufi oairl

iaaluntun150u5nullu5fl 5l1111ttlauv]l L1n5

(1.5) ruatornr:o"rtiulrua':unqnuaramfl :rGu!

oo9rarun lLn1l0LJ:nul\1-J5ni:!Y{lJ tlasvl:11u1n:( L).11 U'

(1.5.2) firioranr: G Eruivrii'{er n:fiarlr:n a'o riuldvt'r rJ: s tlro

( 1.5.3) fintu5::l.r lSto::rr{.lo"ut a linr.^ nr: tta rtryrpr

(1.5 4) rfr orjnoufnd rhlrruotrnruo::l
(t.5.5) lailairlnlttiu!;!rrn1! !itr!rto:utfi orotfi al

(2) n':u lflurr ulav uu1vr.:ntirittiu rruarrr q nuaranfl:.1tEuu
;1

9rt.]11A! rO01'r:u Lrfl5Sr1.J: ltaOr 1 a01 L15tJ:1tn!1: vl:.1!1',!:vi'l1J01:1.11.1

r-:vrr:rfiurrYu nr: oufndrYur n::rfit ' nr:a ol ua v ou:r1vt6 nfi iF rirflnlr.nr: ouindfit
z 6e^- - -,-iy{5:ruurt n?5Lt'r5n1l!an iLl4LonrvLnl1 t9r.:1}.1 o't'tuulau[0 ttavtnnfl']'ll.r!0 ]1Qv

.ln,-lilnltfinuluavoutnurtr:: r,oL! n1: Lt't5 nr:40!t't:01J51]v Lv t1oe11 :a1n411't 14"flLtJ

-.i0!Snutra?aernoirataS tno0!915'tuIna!t0'1 Qv1l1114!flnLnfln']'tlrrn50fr fl.inut!u atauttn

r.l:unret'Lr:vavam"

Ia:lnr:oufnrilrnq n::rfi to'u riorrror n n:v:rro"rir loirir ril rruauo l
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qra a d e. 'v d 'tvl vu u ' e&
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(1) zuaa-lqndorn n:vlrunr: uiouf (process of learning) r{Jli6 nr:airlnnui
t ; '.. -Jl -q
dremluolfrruunSu!lunlt6qLravnlu!,tun15natJ n:n0.ion1: 9uu110iunt:ul.Jvlt"tt

n:c!xuni:Guu;tih:vuv l inr:rJ:elra{o4atii!ir.J'rruLLav tt'inrun111 tdu nr:lirlrun{rL

piorl6rnvuuuorn

(1.1) lYrlrvnXrvrir

(1.2) 1lv! r Ylrl o { a lrfr nfifi n: vl': u nr:rir l rurflrfrI

(1.3) nr u!x! n1:lir.rrun dl 6o n r:l r I ttzuuua vr.Jfrl-F orrr uruu n15i tn:1Yfi

:1r.vvrn1:a!Li.ra nr:rj^zue1r.,1driuttL1v1 1L;!!! I'tfrttro1t

(z) zuad'lqlrdn:vlrunr:ti au nr:6ou (process of instruction) dolrirriunr:

rY.:i

(2. t ) l#riri I rrlt o.i ni s!'l u n 1 :i'n n r : ti ul nr:a au

(2.2) rJ:tlrado4aolnn:fi tfi u?{ol

(2.3) alJata

(2.4) rrlrrzuurfi orlir.lrJ1l
.d(3r zua fi rqySr. r:rlfr fF r,avnr:ri- :'rL (perrornance) o56o :t !Flv tLuLal I
' 6t e 

zua f'nus lta val::01JU tannfilo{flnuEau arrllolo fl#unr:qfl nl5!1]nLt ul.J L'tr! n1:L'ut14Fll

rirrru nruau'to nrrrLlilflilriol
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rir,fl r":tu1oi rdr. : r u t rur-l : s 6ur:' ura v t'ufl n du., ^r'{i" fr'u

nun'r::ru avfiuui (255 t ) ndrrir uaa-rqrdr'', tn'',trEou 6o orrldrrioo'l
; L v i - 1t 1
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2.4 [onRfla0']91?vru161691:
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-i u- -
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an1!n.i{ rai!n1:ao!ev u'rfl raoiravrvro1uTa6 (2546r) ndlx'ir rofl nfr sioit'r

^ .e a.'rvu rfl1an I L!unl1!l a nt0 it ona n 01vlu't61an5 t.: tlJurJ aa lnnlt t: u1.J:'ivlulq.l a n: Lot,zu']u
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i6vrrriv urfira mflr.rnr:6o u,avrJfrr-fr nr:ldarrrilrr rivra rara niodrrfiarunrrln u'Lnin:r rg

lor in:ordrzua6uavzua lf, a

(2546) ndmir romnFrianr:riauitrivrurorafii vrlrufir't5 to"u tno!'ll.Jnu tFr0Ll

J - .ia , - - i & -
n11).rr1J0 a't't!nn n11!:ant0r!nnav!.r9r0't11u1P1'rdFt: L9ruYlqfl n 5:!vl[ao{ 0o nu!a uLl

2 fi'nurus 6o

(1) loqnir0.rrrnrioivurarami lflunq 6 n::rfi ua oro o nrrlu#nuvfirvro'lo
a,]

n':MJ01J 0U1nt:UU [n u0 u 1n tn 01I0'i flL] 1vlu 1fi r a 915

(2) rn onA rfi{ a! rioivlur arami ufl uvrqF n::rfi riau.: o o n}.rllua-nunrvlriv o1o

lrito! lriournriuu Lraslilou1nrfi urrio.rfrlivurqrami

n 1 n n T : 6 nu1 n? 1 fi r.r 1 u ro n n fr ri oi t ri v u r r r a o ia :rllii'i r ra sr Fr 6 ri oi t "r

iyurrranirarrafirnrrrLia'nfifirioitrivruroranivrsr'tuvrMnuavvrrrarirronnGsio

rvu rflran:vr.r1nnova.: a !v Lnoa'r'rrria nt o! oernr:au:tuavfinrrrlalloion::rfru6errril
- qraninrrarovdvlal#rfloort:iantrltol triaulo lilourni't11U tfl1A nl A'tUta 9to9t91 0't14 u lflraF 5111{A! 0UA.ttJA [y tflO0111],

.;
a'tu5'tI.r tnu'lnon::!'tYr u'r61am:

2.4.2 66udnurusta.:frdfi rono6fi 6sioisriiluraraqi fi eY.xd

n r n n r : 11 1r 1r'r l.J,r r ui q-8 i fr u r n-! r o n n F ri oi t r i v a r fl l a a i u a s h a n : v lr rl o u

Osborne, Simon, and Co[[ins (2003) na'rlirronnfrrioit'riltarnraoirflun]R 'rQrn

v A'
0{a!: v n 0! u0uva ''tu o'11.t11fl1ru an0:vfi! ta 9ro911l0.1ttq as! nna F 0?t11yuT 61aF 5:'t rl! tlu
n1: u olril.Jlu fr1n:iv uroran j n':rruniuo nr:l#unrurir u:ro l1o nrrlunier,vriu fifido

J id , -iyrurorami ronafr toryiourinu:olrlrluavrfr ot-r I frfr eioiyrulnraei an1 [rodo tu
y-Jd

rior15uuriu ruaarqrBvrrnr: G uuiyu'rfi1ani ruavntuyt rona-lrLorenu#l ryar'[untt G uu

-.Ja , -totLrl:vLl,AflFr-l5l}]l!n'l:L:ULJl1J1':YUrnld91510{1JUt:Ul.JYlIt0flnmyqA011't?YtUlfilAniL')

o.tL

( 1 ) n 1 :}.J11 fl UeOy O O 0?y L'lFt 1 A 9' : rra yL r I 11 L ^ c1 1 d r I
.<i -d

n 1: L 0ln lJ11n ^ i fl! rA teytn'tliu'16'ta0t.1lul5 nltno

ty1.r9110 n! r0 F a n y r i'lylu'r fi 1a 9n

finrrr urf,o urfru1ufrr n::r nr:Gr,uiivrorerrani

Q)

(3)

(4)
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(5) n1rfr'nru1o'r'rllautoluriruinurmami*avfr on::1fi ufi urdo'rnllrl

'l11U',lfl1aa5

(6) n1:tlie!urn?ilau'lolunr:lr]vrorfirTludruivruraraniviolrrfirfiur{ol

?Ylu'1614fl I
a:imr ro:uofin6 (2547; drr6.:orn orid zuarJ:vnqfi, 2538) nrim'Jr 1aoafifi

ronn6oiufi ul:varrinrlturlinurarasriar:iflnuruv e-ld

(i) fiqrud'nuruv'Lrtn15 ltal'ruln'l'l!.15 tu u {un'lrulfi1anl nal?n0 !tvEtia rLn11}l

oernioornrfil filor{rr lriufioltaarl fiarr:-fiodFduay1c,flner: finr:fior:rurodrr

:o!40!n0unoa!!n
(z) inru{a'nhdru6 utiu o olil ufi udr otot lfi lnrudr6'rXrioitriri uroranf

ttaen0nS:l.l1vulfl 1an5

- z"(3) frerrr:ai'lLoottrl^5rr:hion::r:rvu''rnllfi 5 lueuLtlE'r1lv'1{1vu1qlartitu'r1:

unr fuv^

ornnr:fi nurqruf,nuruvtol{fi rtsrerFsioitriilurnraori a1rJt6"jr !nnafr fi

nrudnuruvtolaifiroonfirioitrivarsraniovpiolid'ngruvdr6'rg 3 odr r !:;noloiru fi
v; ed 

't 
L

qrua-nUfUv'[Unr: Urar tvrOrrr:5r,Ee lU-n1flUr0ra05 L n']'ltliA'lLlrolLOF 0'lt lv 1{lv t 1f11d e'5

- J" y {:-- --.t-.^-
rrat fior uoiiLo o r rt-',j : l"Lt" i t r:: llr u 1611d r 5Y{5 0tlY :!11: Lt'15 n1l v'{'111L 1e 1dr I tunl:

.; . - .j. . ' i c

r,dr*rrvr*aroltrrrirrol {:ttuafua'lutuvri^t{lu0u'llu:61v51J'l^:t:tu:vlilvlLTfl1aFr:
.j ' 

t q vu '! 1yIafinriUufrraerafrfrdstaitrlt15aurrax noeA{ua ly!ntlUu!a11 a!!o0U1nt:Ul.J LtAv!

-l--i-
i.i a 41.rq 110141.i n1: tl u l.J 11fl911}] ll1

2.5 n?1un{ u !un'll[5tJul

2.5. 1 n'r'lufi u'rulJo.inl'lun{ru'[un156UUf

all!n 111uglon1:t5uul'Jn?Mi1[!Luaua1nry]'J1na1v51J'lt11vlu'lq1afl5 tlIl1s
.v .te a' I - P t dr

o:5Ltr1F!O{n1515UL5ivltJ'r6'laeiao{Ltal1r.lito!t!L11115',]U Alvi!n151:UU?11.r01411U

- )a , .i . I 1Y o. Pe vcl i
:vdrarfrIarr}JooLto{L!m1}]ei1oL ttavQo0'ld{r1l 'l Ia d1]l1l0u1t1Jtuttn!Qvltu

vtv
{ior.l:-vli^iulnrtoLra!oLo,{lLot1:orJtl115er13'lLunlllJv}]1u1J0{nl11J6rlvL1L'115':uu; Lx

q{L

f,rfi utvqqr (2550) arrlnlvu't!niliilvioollrlo.rlrulunr:Geui
"u) - *

n.: L )r :6t11!514:0!iua!n1:fu14 lo:L ve i01nll llvuttlal Ll:ut vtlelv1" I

v!'r u0{ n15
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rfl r: iA0r:urit: (zss t ) tdrioalJ':tolunllrulrlnt: Goli ulrufi I nr:i'o16l

ar ruivEodolafildi!'J,flL:vrir-arrlrirttl:ttsr:a^vflIuavarlr:nrirrLrlfkTtr"lon"ariohj

:-ndtB uvrrrlor (2554) tffL#nrIlvrLruir nrrlolvllunr:uBau! rarLran'l

; a N u, I !; 't,Xo't't!a1!rinyloviva n Lr'fl 0a lL5'trtnL t:uLvl0 taL!!:u fl!n15fu5lJ!1.l1tta? va {n1n Lflvl{t?a'l

L',t1j',t:! U u14U.l

aD1fird nulvrn:r::rt(2553) ndrljr nrt:olrutunr:r,iuuf ralrufil
"o -' .;c,- ,A q,d

€ll- !arrtr:nto1;'[ud lfr [o15t-ll^.tat,,arartr:fl L1F 11].l5.tau!5sfi Ln11 uu!^ lt 0n

va-tor ndi1{:v u, rrarvfir

o r n n r r r v r t u rir n rir r rYi iu a: !1ri'j r nrrlnllrullnr:uiaui vlrlfil
a; ervd :

o?'11rfl1}.J1:n L!n15:vannia:vlLo tl LL: va: a" lvlLo t:Lu?tJ'lL LlJ "LA1:3 
UULIe 11IL'l

2.5.2:suunrrudr

Aorfinti advn:!:rt (2553; dr.r6lorn Morgan, 1975) ndrljr:suorrlrir
J - -i " - i. - - r; -!
iurilt"Frd^r{lt vtrildrunonll ri uusa.:0'r i "l lvljln'l11]01tLlJ i 00 n t!L 3 5Y1J1J Fr{u

a " a., e ; e!(l) :uujcl'unlolnnll t5uuSa nar.tita Lll"n'l'ltl01vlLoQln nl:a tJattL tl.J0alnl
!- J J - air vw , - !:,-=
nrnuordtuotflou (Lfl0uaoin'l'llluuo11Lol1J:1l1aLnfinulo10u'l.i) lJllnlxllJfusuL llJ

; - ' - ; v!nrrrii n'Ld: rI ara r rfr ou dlot" L{lLFru nirriAna zuava:01ntaLaait5-aLaoa.l n15a zua'ln'n- ' -

o1F a1r. )viltarrJall{ 5 "oLrn v 9'1 iLr aL t.aui.1v1".l vl of,?L 'od ll"llfil tun dl'triiar rlvlru
. J i-

nri ir0r LLiiLf,Lfrri 1 iL-fr r.droe,rirdrir.ro1r-

(2) :vllnrusir:vav*u (short-term memory: STM) rflunr: lirraa'lo r n nr:ili
u#r:vrlr-rJ:va^vaua{alrriana^'n-:fr-il-rrir-lifiaror.urti.lnr:'6ulidrermviaiirl{

a "j, 
, 44 . .j ,c

rfr0.ril?16uvr[6lndrLnrrldrvdrnr:riuufrflunlrr:rirfroei'Ll:vuatrarona*u (r]:c!rflr 3o

iurfi) fisi:1odrvEoff[rqodoooil#u rfiolrL^kTia'Lofr'rrvrirriurrdr o?r!iil6out6ouurotrj vio
e ad - n & ' !

fla1lAntUv1r{nn0 r!un150'r tYlu:'tr?al11Lll0!53 LutLJ L1l16Us 11l.J tvl11.l1l

(3) :vuntuiir:cEreEl'l (tong-term memory: rTM) uflunr:iirfifi a-nuruvn lltu

01?: Lrr:rsr{hnr:drlua.rdilfitronrrurdrloodrrfint11]vilruuaveirun?lill]:vfi'!'[a

ornnludr:vuvfiuttauiuuurlr'] :r!Gunorrliir!:vrnvfl ir "vqBf, o?1ilii1ao.i

Itc'.r'tun15" (two process theory of -e-o,y) Iaual-loid.rd

2.5. r a1l n^: v Lsau,tjLarrrldrd're:rr
- -; j. !r,,
r.5.2 a.:r1nr rl rl.rnr udr:v uviuelortpi:"r nr:lrrlmuna ofl Ll ar iavriuor11:sirf1J

a u a a 1u Fr't 0 u't '1:10 L5'l
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2.5.3 lirurlraworfi ovirnr:vrvruo{rvfll 1 lunrrlrir:vuv*ufi drurusiln'qov
.&

Ylljvtll. LO,lrLi 5.9 a l LUtrUUtO Ul n! 11111.JU

Jo a
z.s.q 3r'lo fi or rr riro d'tlnrrrrir :v Er v du 0 luru uvi r"to fr o vfi Ia nr a illt1r o dlu

. ,&
o't 1}.tQ'15 Y U & U l',t ! 1n !111ULl

2.5.5 n1:il{er-rlunttLiir: vosumrflun:u!1un1: ail.rnrrrLd'rr''u6:vv'jr.rdlfifio{
- !, lv

tue11!015VU c U 1't n! a.ivlo 0.: n 15vl'l

o1nn1:6nu1rvll!nrrrLii'r a:rjtsi'ir !!Bdi:u!!n1ldr6 rrur-i lldrfl u a :vlr.r

LOTLN

( 1 ) :u L L a'r r ! dr r r n a r r r if, nal zuia 6o n r: o.: o p't otnr I rL if; nv dl o r nt6'fl nr :
;,

a u tJ fr14:0 ta!oa { t:'r Q ! 4.1

(2) :vwnrruir:vuv*! 6onirildrva'.:nr:Goui o, oqlu:ruviiu 1 doillor,li oto
, , -r g Z ;'.. a

rodonoirriurvirrlr" rfi o1rL La Lriovvrrrhj

(3) :s!!nrr!sir:vus trrl 6onrr iirfin rlrunrr:lrl'irovfil:v u rlilru ufi ullo6oc

" - -d -2"-; d -"-?----' nnu'tlm:.3eui{ LLdtvtlLt iLL Lot:61'1]}JQ^l v trt t ^ l t1"}lqule'l1u i ^ a 0e1r1la

z.s.a floot,fidaud.:railnr:druasn?'rua{ ulunliriuui

f,':6 utvgqu (2550; drl6rorn Barttett, i967 rrav lr6i lvrr:vr, 2s3z) toinrirr

'ir d rrir6'rufiovtirolvftiriuurfisrnrun{vru'lunliii'ro'roa:r]ld z r.J:vnr: 6a a-nurustotnii!
. i e 'l irv

norialv5onrrla'lr{uddutorrl:ua!nr:6rifrnvrirl#riot nr:u:'uui travnr:vrlJv1!a.tfrld

"5uui'h-,"r#rol.aro 6:1dra^:fi:floftfrrrrarrairl#.6r,fie",r:drt"atertrLervL'tLnr:'5eLi
" ,.., j
Lo ua:! Lo o.11.J

I t t .te
( 1 ) nlStvLlJ0U'l (overtearni^q) n^l0]LvL lA0 Lvnl loo Fl0.io'l1"LvnLValU'l

-i .ie- , Y -
"11L1 

LO!A1 LOfl n1 lnt:0]LAL ryit re:.! rOL',l

(2) .n:vrlvtLrl1"tvt v (oer'odi( review) loL n15 a5!vlL11?L1 'lL!vrtiLLvS0fl^l.J

n',rrrfiournu{0firE uuolluuriasrirh r os rflunr:lrrrv lutrififi aopir u

d dd d(3) ,r r::vfin F ri rfrovd rrruci ni..lLot- (recatt during p'661,."r; lourr:vtltrufi.r

firirdrGuuogufrlnrrlnuro.i'j1kio?rrl5ovli 61!'ri0d1n'r1rlifilpihJo3rrrrfiou 1!fiodrrlt
;a e.
fi r6orijunr:vnaot'irouroriirlsiu,nlvr"

(q) nr:1;rodrriva'nrnrudfi6 (logica[ memory) leiuri nr:Eirrfludr r 1 nr:rirlno

nr:'.h rilvr:rovri nr:1{:riadr erlunr:rir nr:iiro drrfrvfin nr: n r: rirloru'ldrir fi'! a-a rLavnr:

i'lL1.rd :li n'llllYll1tl
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,J
r5) nlldlauoElLoulLtl^lJr1:vll.t,l0!eA!L'lt t'u1.r tll0r'14LtF00LlJ11vl I tLa']fl1

a'na3 rrorrirg,tvfi 2 ovtir rlfrr:ri^ riovr.tl"lvv t ldu^unirrr:ovrllf,olnfi r. 2 ',av 3

0ronafl u LllvtLFru''J tlll-Jau

(6) nllolnJau LoulLLlJ01]n1:ao!u11'l

(7) n r: airurarir f, o n o u t{r

qorffvid nllvrn:ui1t (2553; drl6ltrn rfl:'l11l5 t!eu!4, 2542) 'loitauouluv

.) - ,qv - i
anrfl n1tfufr ouaita5rJh4{L5tLtRonl11]dlu50n11}ra :YuLufl 1:tiuu; L? f\{u

3 J-
( 1 ) n'r: Lvttsuu Lot:uu[L0v1415vv] n'l'r]l1rl]1u

qv
(2) li1tv{tiuLLaoFt'iM]:uf L L0 n?1 5d'l a'l'l!40 tQ n!tur 11:tu

(3) nr: tiu!uav nr:fl nv"ooir ui6afilvt"n (distr buted pract ce)

(4) n^ 1io: uLL nr^rLit"t"r.t rv a"q n^:- Fo n r:hi#rEer"kiirru:rr (who[e) 6rirn!
- .i .i

flrih4rir.ur1r asLauFrvalL I diF'o9t0nL LoulJ?5^15elu

(a 1) {riauovfio.rii6nr:l5orfi6 6o fr'llonnurluuiolrir'l 1 arltnon?1!

,dr'Loa5rrnr rla'rn'15:vra ir r3 rfi u:'uutvririt uB o lfit:-t-lr:r tudr or:flnr.lua16r"alofinr:

nnv!'n9ru]

yr1-rr x LJ't! r'la rfi ru!1uarllou taflry nr: rEau rfirL 16rLlo ufinur6olfi li utlch 1 ourir't#rflonrru

(4.2) {aouovdorldotn:runr:aou 6.rfi drutjrti#riGourfi onrrr:rdr'torras

ruiunrnnorjdrfi oio.!n1tao! rtu ruzuu4i nlvi!:vno! toloil rfl uoiu

(5) rlaouov6'0.:i'o'[#fi nrrvrlvrulr":vusfr tvrLrvarL

(6) r'Je0Lnrra tLeL0trur tva1"a LLf ' :0lLvr.Jriuu !ottl

(6.1) vfinlf,nrnr:.jrvara 1 oar:1ur.: aru6 urniu

(6.2) nr:'[droEordr arir utiu nltdil.rlv'6 (codlng) loa rirr,luo#ry#nunirrrl

a.ivna{n1:a'r

ornnr:6nurflro'ufi"rjruri.:rairnr:dr uavorrr nlvutunr: Gulia:rjtri'jr n15fits

lirl#r}',5uu,fieal^riad"tontt o"ruerrrrrirlo*ava^rLr:nri'111{Lufris't-:vririr"l6 nr:
e- id , v - -i i , , J J

f,xrfr5!Lu vlrvlLJn t1}]t to1]11t]0errra'tu:0a.lvt$ uu 1tta108'1.:Fl0tu0.la!1[4 0

2.5.4 n'r:ien?")lrn{fl ulun'ri[Euui

!innll14nulualuvt'tu Lonar'tn.:n'r5?oa'111.]n{vu LunlStiuu?

Eltis ( 1 997) ndm'jr nr:{oar udrrYuiva r ui6uasffLdriulo erfrrhli : i66o nr:
- .!:..- --ia ----,", a J

:ye'rLdy5ofl![o (recart) i5r.ui]r"i5v50L0l1trrdyr':lL!r:r!114eoLota1L11fl?oLFtllul0]Ja

lotrrfidraruv6ooo i6nr:60 lauoBrrir'lri'ririultduErui u6uvoao!nl1udrloerl#fr'lirun!
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: r F "rfr r fi ri r lhj.r f,r utir.r n^::rF.ry!ru.atln:a-rvi 6olneafiiin ui.r.fr'u nr:iirloi
. d -dia v,d a vA v 4 jl !{,ecoq.lttronr "uL1511tuhL:UUt5LLtal":''tttdla^!'t:0tedn 

yt0tallltFLtSLL:Lflflnfl01ttag
- i .--ie ; a Z "".n^5,:LUt',r (rel.earnngJ 1nur!lt.r^Ilytut:LLLo,:tr!aryrFluL:LLll^ alt1nuij^LoFt:L!lL:tu

nr:iernxrrLiilLrlr!ffLdnr:uliulrfiolrirlrlo{r ySonarlunr:rBau#rtornirva'ru,ayn{rur:n

intif;i run.rrJo': (2554) nrirrir nr:ionrunlyu'hnr: #u!;a u01o.ifinr: r{u:c os
& - Y.i le . &

451r,: ^nLa: :1140 1! 5ylJ1tu 2 A!Ory r111"0U1{r1 r11:1y11:1.JtLlLn1:r.Jlflt%0tFt',t',tll015vUyAU

t! LJ: g u u Er 11v: o n'l1! n x111J

<i
a 1 n n 1 : d n ur r u l ril n r : io n r tL n.i n.i y tllu n r : ri u u i rini o-t u a r u vi r u in n x r !

ni utun1:riuuilou1irnr:ao!#rlquldurr.lyroaor.lor-il16orn'uhjao!!anana'rAu?rYl.t

iu us rxal'lunlilloao rn{{ luin uayairfiao.:vir: n'u#r r,rri 2 q a-1jo"il t r6ou y5o 6 u6ou vio
,!q

L'r.r '1 'LU L!r^5rnultJat0t15n15ior^:t5tut-:a0!0.0n11!a111LLLn15L5E utn'tiEjdrlr
'ivrufnotdr:rtyr?a1n".llr:11oao!yf:riLL!:yr,r1nJ 2 fijory y;o l4;L o'.loryoaolo:*t

aof'ra rfia fi nurn? 1r: o.rvrll'tun1: r; I u f filvrl.ltllrlif,uro.l vich itvejpaisa l, pan,1amawat

and Varasunan (2011) Ghorbani and Riabi (2011) ray qal::u fl't.tir1n (2554) rfllfir]

arnnrifi nul nr:ionrrrLo.lyuhnl:r;0!i a1Jlidr nliionxl!o.tyu'lun1iGu!
. sr q. 3 ,

o 0 n ll d 0Llx l lou L"d [r1JL]110 a a!o!1r tfrul nur.r'r11fiff011n! flatn'ta ul.l tFt tta sy,i:y uyy1.it0.l
! - l; i

nr:11oao!n:.: ui n n! ot{ytao{gr".i rrsi z #rlorli rih] fruhj 1o ua rlr:nlir nr:}1na o! attiit rra s
e;a e- !,:e--,--n^:5vanLoQ1nn11}.t:yrLn5!r.t1alutLn1:laLlun5iu,rl0tLoLtrt!lJ11F.a0!o!!tou'tn!

{ - aiw 
" 3,uLilrvroa0!?of.aauqyr0yll.inl:t:uutll01on11!a.tyluLunl:[5uul0ltnnuu[flty{t?.:

iuuvr'ra'flunliiern?rr.raiydunliG aui z #Jn i

z.o rruio-ufirfiuador

ru:rri Iafiru (2547) finurzua"lolnr:'ldiSaou*rltlf,Ir,arvr.trnrrlSnrluu.Jl.t.in:n1i
9 vjo , - I

u5uuSfr Inozuadl qlrBytrlnr:ri uu finus n:yr..n!nr:lrrlilrurar amiuav nlrlo.lyu'[unr:
& , < a! _ ),-_tiul"i?t'r tl,u'tFI1aF : 1J0{LntruLtt"tl:y0!c1nuily 6 tJeltidnulflLir t) ln t5 oufr'Lriit nr:

-^. 
"^ 

^ =^ .^^-^^^^^-- v--- . - v d
a 0![;L!aL Ia re y1a']'tu: Ft1]l trlJ''J't tn: n1: riu!i!ny rrl-Jl-Jtuaa=!qliSyt{nt:t5 u !i.u.tiylu,tfl t a a i
=^- a3 u e v d -t:0.: rJ? n n! a i uloa 0!va{ 15 ul.J6.r n't1n& [L1J rJ a 6l!qv 071,i nr: r5 u1-]11Tlv urara nirio!15 e]!

--i
o urrifu;ird'rgrxa f,frfr:vo'l 0.Ot 2) rin Guufinu u1.J1.J11-nus nt&!x!n1:yl.r{iylu1fl1aeriydl

ri uua{ n'jrnv [uuri'nuvn:vulri nr:vrrri vrurara n iriouri uuo errlirju;ir6'19rr.rafi6fi:vo'l

0.ot a) rin rioufirir roa'atornvuluorlLnrvu'[unr:riuuiitrivurnramiydr nr:uiolriruh
; ",,ruar 2 dLlorv raF r1:"i{o a nirov ululnr:voa o linzu a a'rL qvrBvrrr nr: ri ruvfir rEol oro
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j
rfiOt!101n 1) nliAA!LLL!A!tA1uy1n1lU5fl1!tLLJ'l1i0tn15t:Lu:QeylLyunLiUuLOSlJ

L ry Frr r 1: nilvri lffi re.Jr" kif r r r:vo'e o 1 1d6ruli ta: lYro ]1!i 'ldrir rrrrlfl nr'r'o 6l rir.nr:
- uq q 2 - j v {

yLr.,?Lrox1rti lir"lrf,tr'il er r:- 5a I1tJ r11[O L! tt Ovl it^!1ntu n{vlLvunL:uLutJaa!qvn

r1{nliGuuq{{u 2) nr:aou*ulf,ltff'tvu1n't1rl;Flr! ttlJ':1{nlnl: tielt-r;riurli{01ff[#6a:v rrri

rir rE r u'[urr:o"r rfir.io n::rLpYr ufl n r r:ldfiruvsr^ I 1 "La 
v n: v!1Lnr: nql rfi ol#rirri ulki

rr! r60 vf,nnr:sir r 1 6 r r{Juur. :rr lfi ovri'l uYi'ruurfrruunlsLlur^114^{iv urorafi ito t

rinriau'tria rdu 3) nr:d'o n n n::lrnr iti u! nlsaoufilririn ri elulffi nf'nuv nlsltu nt:v r'r
Iiyt rnraniorurilF ol.rli ,l n1n nr: di rnrt{qe'r::! n1: tiL!110{ua t: ULU tt{ll'l'lLn ti LuLl1{

q4

nr"toiflo r^alSnuiy5o$an rldu!n11!6ortu ttac].r qon5:L LLlllqnu'o1.JFl11tYulll1ntu i:
- . i"

lros rLuunll}la.rvlu tunllt:uLIf, .iljLo?El

aiAol Lfltuqa- n6' Qsql) kiii'urfiurrilzuan1lt5-tui u6ol nr:riruvooa-nurusvTI

r,i'u:n::rtorfnliuu{r.ri:ur:Fru-t.fi q firitudruigin:n^:filuarvvla?'!ilouinqr:

fi:redrr6o finriaudur-tarFnurilfi 4 nlnGu!fi t ilnr:6nur z5+o I:ru5ou1Nlniru:1t

ilrrrfio tirunorfiurarl {rviotaa zuanriiiar!'jl t) zuadrqrdvrxnr:Gou 6ol nr:cirlltoo

finuruvvrtfr'uon:: to.ifint;uuvdtGw4'rn'JrriolGauoaxfirio;irfiryv1{6fi6fi:v0i1l 001

2) frnByn:v!run1iylr.til4u1o1a Firlo.lrin G auvdt ri 8ua.i n'jl riou ti u! orlr.rfiriurirn-rpvrrl

--.i < --i- ' - q d'l i ' -
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-4d.j6nul't0n1i6;'r.1rtlJlJvrofl01.l1ozuaa!q110111.:n15r5ul.J ll tlul tra v fi n ulL0 n a 1:11

AvLnult0.i anafl la01!f1fl u1 na!a1:un15t:uu:111u'tfl 1a915

-:a;1.rttlJlr11OaO!?O AArq11011r.inr:L:U1.J r:0.r A1rt]UAlnUAl8vl',l{fl1nlvli

t'urisurEnurflfi 4 urlr.l:u-a tfior6onno! 4 sr-rrf;on liruru o0 do

ddJ-
l-JlttlrlJ11OA0!1n',tOiJAA!qvr6vrl{n1:t5Ul-Jt50{ n? 1!v a 1nvA 1U11'l.it't fl',r11

t , ! , ri - -li a:1'11rU rA !0 n a 01n 1:811! 5 n Ul',t vl U 1l-J }J 1-J 5 ttA',t !:lJ ttnfl1l.rn1t[UUU1

ri^ rur-r-lro a ol1lJvoa o :l{nl-rln.5 uut''uf:e r6nurilf

I:rGuuar a"{v1"Fr 1! iiruru 3o nu

u't t,ta n1:91:? Q t.]'t ? tn:1yvv ''tntn't'1l.t u1n.i't u ua vfl',]0'rLJ 1x 01tt! n t!u5 T u10
J- d .;d,

t'vr01tnl1svn tun111tll]l.i']'toa0! ua 1 La 0 n tt! 11110 6 0lJ vlu o 1n 11! u 1fl.1't u

ivy'il{ 0.20-0.80 *avdrdruroiir urnsrer ur' 0.20 6uhl iir!':u so {o

biur:lvroaalfirirnlrr ur n.ir u (p) :vrair': 0.30-0 80 rirdruroijruun (r)

:vv'j. r O 20-O 60 *at a^Frr u16afi"t otr,lr-voa arrvir n'r, 0.76

rjr irrrvroaoltr.Ildril n{rn-r odr.:

fi1flfr 3.2 n1tdi1'r r[a! 1n6un']11!o{ulJu?rg6olJ
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3.4.3 n1rd51{uuuinronn6doitririvrurdugru
- -)%-oe. & -Y - t

LLrrllrO rA AnAvrr.l? n u ttd'rvtlrlJ:3 tuu[oo nn0 01t1t1'] 11u'llIun1u u1J!aouo{u

(nrvrfi a.a)

3 4.4. 1 Anurronar:fi r6orrlol rl:v norriro tonar:fi rfi urriolfil romnfi *av
! - -b p-

:rl*rlrn5o.l oflLtiouoman *a vdnuri6 n r:a irrlr m:rdr u!:vlr runir (rating scale) tutttt

6tooilt (Llkert scale)

3.4.4.2 dlvwtnlo!ulxAolunrroonutlrJ ttlr!;otnFrnGsioitrfi 1ivurfi'uoru

3 4 4.3 air{ulriournn6rioitnfirivrurduoru 6r*r-itr,flu z dru uniolfioffLflu
a,<

n156l'1Jl,1lU,LLL r0LC^lJ trt"Li,1lL 2 dlL

1) eiluf 1,rnefir,o rrlnGeufifi r'orr:{onr:Guuilot1{intn:nr:Guui
J s o" 14 q ! A

z riu Inuldaruvrqnurranil::Gaurfluur,tdrriuuflritrfirivrurfilgru tEo{ n'rr!ua1nua1u

lr.:fi':nrn riiutiolrn:rd':urj:rrrrurir (ratine scale) toi Likert fi s tsfii 6o rriurireotirlel

niuoiru biuu'lo hir#uriru ruashiuiuriruodrr0r Ioo:rl:rr:rirnrrfiuaordrnrrrL6qrrravoruif,n
, -i- - .I .

v5alnnn::r:totfn15tlLutruvv15tLtt'rtttvurn1"tt! n1L?u 20 1J0 Lout-toal^ vtteoI

lrqfi n::r'tuurrlr n (positive) uavnqBn::lufila! (nJgative) uriastoflnrurarru lnrus{nr:

'lriov uul ua s rn ruq4n r: rur.la zua oird

rrr.Y ' "'!r., r u 00111.r t[Fr6Y0]'l ta0n!n11 11'lu o.11.l

uriroi': oodr.r 0r vur un'{ don'r'rr.JtYun:rn'! n1rrl6o uriucJo.l

!nt:ul.J!1nvqo

ruiurirr vrrrdr rioorulilpr:.rirln:rrl6otfiwo.:

fnl5rur:rn

triruulo r,lr:rofil donrrurluor.ifiln11r6atliuto{

fnuiEiu!runar.:
l-?<

llJt1.{U9r1U vlr',lU0.: 100',1',11.J1-11-JFl:{n!O',l',l}]nfitvl.Jll0,i

1.Jnt50LJ1.J0U

,;Yv1<
!:.rr141.r0'tu0u'r.iu.r v!1un{ 10011t.]L11lFr:{n!Pl'')1tJnotv1-J1l0.l

r.i
!nnu1.Ju0u11ao

t.2) rnruc{nr:1#nu [!u o-irj

nsuttr.J don rrr:'tuvr:rr n rionrrr'tuvrlal
,.',.'5 .yl"o luoul tL{ !U tvuo1 tro U'l {L.x

4 ri41"o I t LLrvuo'')L
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g huuulo

2 llltvlJolEl

Lr rru L{

tul.J Fr't u

t.3)

1 lrlr#udrooorrOr urXudruodrr0r
-i

t.lfuY n1:tt!e F1M4!l un3 [lJlJ o tu

nvuu! 4.50-5.00 vlr06{ firosrnF:vfri6rrn

acLLuLJ 3.50-4.49 vrrofir ironna:vfrrd

acurr1" 2.50.3.49 r.r!1tfi.: fimmn6}.:vo'r-rjruna^r

aruLL 1.50-2.49 vrrrFr fi,ofinF:v6'!frtri6

ouuLL 1.OO-1 49 vrrrFr fi,onnF:vo'lfrtri6rrn
.i-!

2) a1!fr 2 ortl6o ulurlo.:rin 15ourio nr:liur:itrfrrivrurfiuoru rtlu

triorlara ril o (open-ended)

rlilr.J:rurihl ornrirrir wlioronnfr rioitr6'livrorfi uorultl'1dfi'rrin Guu

rdrfrrodr.r

rinurduorurauooror:dfi rlinryr ufi onrlaao!

nllrnnoio.:oluaoqn60.itoirirolrLl#fi ort:n:vdr.l nurir uuvdrt o.ro'ror: rifr rlSnrgr

3.4 4 5 d1r.!LiortnaFroitrfr riyt-"fir"0^r.fi r-ilr-:rlyr.,udrh,(dr6ltolafil

na Fr?0u'r.:

3. 3 rYusrounr:air.: uruuio ronnGsioimErivrurduoru

4 )/ u
fl n u1t0 na1:11tn u?10 {

riruuon:ol r,rur6o'tunr:oo n ull rurrio ron ofroioitrfirili0rfiutr! ornflu

air.rur.llio n nn frrionrroq:"ndf,r urodorL iiru':u 20 do

i ;v i ,

l-J 1 ttlj 1r 11O A 0 !',t 0 tn n n n n al t'1t1111u'1fl u 51l-Jyta:1,1?J l.J tauo0t00'tQ't5u

fi rlinurivr orivruSuud':r.lil *rinurir *uvrir

n 1?{vl
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3.5 n1:gi1rfiun15:?urxilto a

Lunl:liun:x! tJ'l i u L9tol tl.J!n15ln!:?1J:M 0!a FMlUel0I-JO.IU

3.5 t n:*uvrjriBnr:r-of,on::rnr:riou llrr rva: ua v {ui au'lu n r: rE uulo aldfg o-n:

- J.
n1:LiLL 7 tu [o u Lt alLflqnuqlar: L: tb:uur!1.r"rva 1t:uL:

3.5.2 dounr:rirriunr:i'ornr:Guu 1 nrr n:d'nl#rin rB a llpivoa ol tr,r r.lv oaor-Liq

- i - .i ^^ lr qP .o -i- q-
zua#lqv3vr{nrr r50! r5o.r o'r'u.Jvalnvar ant.:filn rtr druru 30 to'Ltr':ar 30 urfr uvlorfrr.l

- : , i e ^^ v
ns[!1.Jhaa-!qr5n01-]15ul.] rraclio a0! tQ nnFt0.t!n t: uun01'tr'l'll':111u'lYi!!1lJ 011.J',]l.J Z0 1JO

ldrrar to lrfi
3 s.3 *r-lrndrrinGuuurrnavnluaMrn11r{nltGul fi rrrias nrilfirin G0ufi rBElurril

lrunar': uracdou od:11fiu Iounr uatLr:nvi,i n1r ti u1.Jtolfin ti uuoor nov ttt.Juzuaa'lovrd''_'---- -i'

riouriuu lourEu.:rirfir-dnri0ulousn nvuLuzuafirLqn6riouriuuornurnh]{ou t'fl'frdoairu

u-nGaun{rrri': : rltunat.: , dou rvir ril 7 .2: 7 *silfioror nfnriuul rlnufinv tuuu lvirfiu

rirlri!-rlnLE ulnql lri.r 13 nu n{r:rJrunarr tz nu uravn{roor.r 1o nu

3 5 q o"r riunr:{nfio n::r nr: ri uunu *zuunr:o-onr:Gsuiflleiair{{!

3.5.5 lfiafiuaonr:riuu r-l:rrfiuzua#rqvrEnrrnr:liautorrinuiaulou'tdttrllvqao!
t-!-;c

Sozuadlqrorrlnl:158!r50r411!va1n1la1u11'l.l1.J'1n11 t'lt!uto touln! LtlJll11oao!1o h a

", :, ! "i{t] qvl0 n0!r:uurra aa!t 0 ttayo't ra an tla u?o t0stF]o10{un ti uuFl0?t'ltJ'1111u'lYil.l5'luo?u illJlJ

i-
'toL{ 9r no a 01t'r t't 1}1u 111l.J i'1l.J'x fi ro lJ

356 va'r o rnrin ri ouri ouri olnrrrvar nv ar ulrrr{rnrrol'tr.lrrdr z a'r.Jnrr.{ r.l:vufrl

- t Jr J d J
piadLqvlovtl{ nl it5gulj0'1! n ri uu0 nn:{ Lou l1J ttlJlJvloa 0! loti aa qv 5vl1{ n15 t:uut:0.: n'l'lu

d ) c. - - J,yal nva l uvl't.ili?n11r t{ t!l.J!9r tfrul r\! tt1j1..111o601J?oua a!qy6n0! t: u1.J [ta Yva{ t:uuttflaa!
Ad.v

dauavoi:rf, a n rfr orilurlora Lr.nr:6nurnrrr,rr rvrr"'[unliGuLi

" .jqv
35.7 !rr.ravLo0tnnlt!tvr!!10.:n: LLaunl:vl1!!lJllvloaa!LLavzuan1t1ot0FloFl1J0.l

rin Guuhli ln:rsr.ldoranottl

3.6 nr:irn:rvridouaua;afi 6fi'[d'lunr:irn:rc#{oua

rii ir Lia i".: uq5 o .1fi o * a y v r 1- i y fr v B n " vr "i o r"lfl u n r : t F r-, do r: a tL a s :'t L : 1 r.t to ! a

r ri rn : r vr.idor a vn r a fr 6 1o o rir rf, u nr:i le:r v# dlfl

a.o. t i rn:rsr{rluuvro d ol1qu v'tri't6x'rrurnil u (p) dliiluT odl t[un

rluullodou (urytr] oiavoro, 25+5)

(r) t o.t
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3.6.1.1 Fil n'r'u] u r ni l E (o) [ntuyl4ry lua!0uisr411i 0.20 0 t 0.80

^= 1

t'.Jo p

R

N

ttl]1.J :sO!All!Elln{1U

rL1il.J Q',rl.J'',) l.Jru 0r01.10 fl11.r vlJO

rLvrl.J siruruatl'hna'tla{Ltavna'}rgil

(.33)

Q4)

3. 6. 1.2 rirdrurodr *un (r) rnrudfr rvr:rvarl:"jsr"r nir O.20

Ru-RL
r=

tuo r

Ru

RI

f

ttvlu

ttYtll

tt111.J

ttytli

0't LJ'10 0't tt! n
j

0''rlJ1!n! na 1] a{11 91 0! n n

. ,; j
Q',t1J1!n! nA 1] 0',]11Fr0! n n

JJ
!'r1.J1!n! l!na!a.iv50na!a1{.irv1n!

t1.J0 rft

n

p

q

5

a;,d-
J.6.1.J Ftln'rI.r rt 0!1] (rtt) lJ0 i rtlJl]yr0601J?fre.ra Atqy511'1.: n1: t:u! n1!? n1n

nlrl{{fl: KR-20 (d?! aruar uavo'.:nrur ?niilA,2538)

/\
n l, LPql" n-1 . Z I

[ 't )

);,Itll! n11! t.U 01rl.Jt0n [!! 1104 0!
ttll1.i t't Lt 1LJ 101t 0.i tr 11 L1110 A o !
runu a'o drut o.r ririro n'iu uria vria

tuvllr f,o?i1!ra{#virfi oluuriavdo firirrvirnl

Itvu av*uuturl:r.l:rurLo.lrr!llroaolf'ratitt

(3.5)

1-p
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t.s.z i,r'ttv$itorafi riu:'lu:riloi Ioul{afi q d{f,

l.u.r, u.iuror(percentage) 1oa1{1or: (dru

tl.J 0

araofi rrasolnrur ?'1a A, 2538)

(3 6)
f

r--xluu
A/

P r$1u iouavloo
.j.j uf Lrvr! n't1 nrF 0{n1l tt!d{ L}lulJu5ot,flv

N LLvlu aM1"a11lJoyliyuo

3.6.2.2 arra6m. o o, urlur'o rm lool{qn: (dru aretuo ttavo'lnrur ffraao,

2538)

- Ix
o7)

rfio x ttvr.J rirrafia

X ttyll.J nvuuultsiaYnu

N uvtlJ riruruouluna'l

: uYlu ila:?l]
, ; ..r 14 u ?

3.6.2.3 41,11u t11-u!1rii'rL (sta^dard dev.ation) LtLun1:1orll:nlsQ'rL1J0 a

lot ':v'r^{ola".rarfr:vr:t'rqr.aFt,er.nnlr:--Tr.loorfir.,l1o 
hifiru5trru 5 vio SD fiar':

nr:rirulru (d'lu aroan *avolaeur aluuP1, 2538) o-ti

(3 8)

rfio sD ttvllJ druti ul tululror:oru

X LtYlu nuttl.JuttoaYnu

N RYtL rirurunu'lr,n{l

: ttvru aS,)l.]

3. 6.2. 4 i nt tv tilt.;E Mfi c ! v r n r u tln n ri r I : v v i r I n v ttu u lr o a o I ri o u t:' u u tta v

yfrrGtu nv ruuuyoaolya-l6Lu*avva".r G sl!o!!y 68uhl *dr Z a'rlor# roornfr rioitrfirivra r

NL x' -(L xf
N(N- 1)



tt!! dependent

43

sampte (dx! a1uufl traudin0J'rduoruriour,lavvfrrrEuu Iou'[d t-test

d1 A,2538)

L!0 <g>

(3.e)

rfio t [111.J rir t -test

N rtlil.r sirlrufnLiuu'tundrlvroa ol

:D ttvt1.,r zua:rltolzuarixto'ios tttlufin Guut[ria vnu
?,

ID- trv! tJa 5M10.ltia n1il0.xnu [!1.J10{un tiuLJU n nla'ia0l
),1(ID)- lutru e.lal'u.Jton aFl''1.:10'inuuulJt0ntnt5ul.Jr'lvllo

8nfl1a.:ao{

7.6.2.5 AllLlillrarirvrlnr:r,Euu (normaLized gai n) rfl unr:6nurnrrrLfimvdr

lirrnr:rirufirJ:vrfiuzunnr:rEau!firfilduornovrrul pre test tLas post-test lnu6qzuanr:

- uA "|. ! - - ; ; i r-
ri riuiv ryrl.rllr-J r1,rsr nr nra ra nn urlasnlo vilo nra tfil{uki vrrlrld'orn dn:ldrutolzuanr:
^ -) .r ! -riauffiufir{uoil (actual. gain) riozuanr:uiuui4.rqofrfllonraifil{uld (maximum possib[e

galn) (Hake, 1998) r,fi ulalnr:nrud''rri'udlfrfr.rfl

(o/opost - test) - (a/opre - test) (3 10)<9> =
(1AAo/o) - (%pre -test)

ttvtu ti't normalized gain

,.i
0,6 post-test ttl1l-J n']L0a ut0{nv ttu!40!va i LluutlJullJ0:t{!a

,.i
0/o pre-test ttvu a1taa8l0inY uuua0!n0uti uutlju[! 0l ttua

<g> uEa normalrzed gain ru.Jaarrlldrr rua n r: lEuuifi rfirLduoiltol

f nr:'ru 6orir"fi,vrr.orzuanl:rir,Lialaof frIorra'fir:{uld 6t"i^fliovidroqh"tirl

0.0-1.0 arlrrn[r-ir:vrfutolrir normalized gain oonuiJun(rLtdr{]u : :v6'l 6o

nrqn ga n eoloal <g> > U. /

Med um gain 6atoirir 0.3 < <g> < 0.7

Low ga rn 6 otririr o.o < <g > < 0.3



UTd 4

^ att
9{an1:?rnt1c14tlo a

! 
" 

,," 6 d Y a-
nlnnliidunl: l{ild'n:nr:t5uuf 7 du Lou Ltaxuflnnufllao: Li i Ll Lut!Luva{ t:uu: tfla

J - ! --
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n.rnriUufi 2 -rlnr:6nur 2555 zua nr:a-o n1: ri 0!;ua y h a nr:i iu16'rirrauosr rr:;irrilri'r{o

9ra [uu

4.1
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-i
han'lt1 tn5lu14tJAA!qr5vl1in1l l:u1r

ruanl5irairylitnFoFrioitrfi lirurfi ugru

f.. a n1:1"n51vva 11!a lvu LLl^: t5t,L5

-t4.1 n15?[A:',ls1lHAAUq 5vl1{n',]tlluu
- i, d ! 4

4.1.1 ttJsgulfiuuHaauqflsnoultuultal a.:tigu

n {l d'r o ei r llu n r :i o-a n Yr d6 o rin ri u ltvurio u r: fi n ur il fi qzl 1: I uE u u a r

iilrorirriar q-lvior.iru lunroGtufi Z ilnr:finur 2555 iirlru 40 n! a1nnl:itn51y#

-:di
hae Lqvnv'r{ n1: L5a1.J !5oin-trllva 1nv41811r.:fi1tr111 6": O nr:-1din o-n:n1: t5 u!i 7 rlu lould

. & ' !' a-- - d d
dtuytqnUfllAFihlL5uut[]!ttya{158!5 yl.ino!rtasya{tlU1.,l 1'1L111i.lAA!q?15111inl5t: Ul-Jflo{

-i
Unr:Ut-1nOu15gu ovul.JltrOAU 11.i5 (ioUAU 37.17) d1x[L]'U.i tr1l.J]tler:5'11-l Z.Ot eiruzua#1qlrB

wr.rnliGuuro.ifinGulvdlGuufinsutuliLaeu 21.80 (iauav t2 67) drul!'uttlu rn:llu 1.96

)'-i
,!ornoaotelrlt,FnrIttoiLea qv5111 l'1"5 ti u1.J 10u tr uuuavv a t ": LulllJ1'l tto'nFlinLv 1{

af,iorr:ffrft-;i"a-ryfi:voir- oot 6'trLnr:'triigir:n^:'Eulf z r}" Ioulda':r"hqruolari
-:!r,

1:.:Gur.r,tuuvd rr"5uL5 rir'hiruadlqvrErrolrinGou4lf,r. frlnr:rrfr 4.1
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a- i -n1r'r.0vr 4.1 n'D1[n51s14 1e?1rJf,]J11U5ts14?lnrJA6iilflVtdyll{n1t[5UU1,0{Un GUUri0UrrAs
e-

fi a.:HUU $0{ A?1!fi aln}la1uyl1,tn?n1fl

J,AJdJ-
tlr0 tlj:u1l trur.laraa'lqroytl.i n1: t:uulj0.:!n t5ul-J t:0{ o11}Jlta1nya18111nt?nlvl

ri ou ua vva'l o r n nl i io n a n i i! n r : ri u u iur r in {n : n r i G u r-: ; 7 rYu Io Ellda: L1,{ n n r",o r a o i
-!

15115 U1J rtlUrrva 1r:Ul.J! 111l? 1U n H UltllnnU!h aAr.Jqy 011r.r n15 nUUyA { L: U1.J}]1nn11n0Ut:U1.J

i - a.v v .; -- -- - < i,!orii 15 ror,.LL.0Lt,: LLLo rt rJl"lr Lo n3 rr1"l,Lot yrq oFl a 6 nsr.LL (r0uay 20.00) Lf truuyt

'Ldnvrulua.rao6o 14 nvu!! (iouac qo.6z) lotlinGoul nouinv uuludourB autrjfir 15 neutlu

(:oLdy 5u.uu/ vaiQrr-h rr,.r: vtrru nr: r:'uuflorrio r:::- r': li ur.iuur- l Ynd'n: r r:l:'tr.i z rYr.

d - ir
LgU LtA'lullq nUfl1d0': L: I t: LLt1lLL"14ai !l UU: t,a'l l',lL )'rtuafl!Cyiyl^ i l1:.: LUA ltl. LF tunYLILL

vdr l5 uusr"rao uav a{aora{!'n Li ulo qjfr t8 nv*uu (iouay oo.oo) urav 25 nsuuu (iouav

83 33) n.rsirdt drurutn ri r.lfilde v,rllnj^lrnruiio L d e 70 ;i'u1t fi zz eu 6qrflLiaeav
y, -- " : -67.5 roliln r5ur"rirra:"o fr.5r-r.rri'r1rlu 9 n! fizuea'lqvrSrafilriut";auey ao f,utrJ (iouav

22.50) lriuuri rarfi 8, 10, 1,1,20, 24,26,29,30 u6! 36 orir{lrinuuilfirinGuufizuad'tqvrd

vaiu5aulridrSouav 70 li1u'tu 13 n! (iouay 32 50) kYuri ratfr t, 3, 7, 14, 15, 19,21,,22,

23.27.34,38 uav 39 o-.rornnrnfi 4.1

n15

yrod0u

nsL[uu

laau

:oaas?o.l

nsuuu

[oau

dru

ruu{tuu

lt1St;61U

aJItuu

01160

nsuuu

6{do
nlvl

Svou

uu6'rafu

n0u$uu 11.15 37.1.7 2.07 6 l4
33.14 .000

ua{[tuu 21 8 tl.6t 1.96 18 25
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4.1.3 n?1 ri1xl4firvrsnr:Guu
J.
urovrQ'r:turnir:Jnrrvdrvr.lnr:tiuu (normaIized gain) !oldldlljrzua nr:G uui
I i c, i s i r.s ,r i-.us -

to.lrTn rEr-uufrl{uttjt" ultrto lzua n": t5Uuie{Eorn Lonla Lfl tLLo Lout^ro'rt[lJ'l lotlnnu[L1.J

raF u t o lvrsrlYu fr.r riou ua vva'l rE a ulo a n rn:rltautiu"furirfitn'* r',l n r:d!r:r nriou ufi 0 l'iq

" -- i ^ -- !..- -n-"Lu: rr,i i'gf,lrr- rr norTatiTed 8ai^ Lo^t14raL 0.57 s10LLl.JiuoL medium garn 1410}J

n1r!6^xvilvn.rrr:Gr.r.'Lu:v6'llrllarl fr1r,",:^1fi 4.2

a1:1.:fi 4.2 rit normalized gain to6utolrin rEuu#lt'urracut1n tt1un{lolrlnrr 6'M:n

tunr:rEuu

tlgn1l na 00u nd!d'runa1{ nau[nt :?TJ

normatized gain <g> 0.56 0.57 057 0.57

SJOU !runar.: !runarr lrunar.t lrunarr

rln16run{reiou n{rrJrunar.r ttasnd!rd{ i normalized qain raf, ooqlu:vfiu

medium galn 6o 0.56, 0.57 Ltau 0.57 61!6i16'! ua ol'Jrnr:ldil int n r: ri ali z "oyu Iould

arrnqnuoranil:ruiourfluruvdru:'truilir'i#rlnriuuvnoufizuanr:uEuufin'ruur6!1d 6l

rin riar:dtr.rLar!fi normalized gain o r,itr-r: v d'l medium galn uavlrldru:vd'l hlgh gain
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4.1.4 fi?od1{n:ri6nuttrosrinrEuufifiaaa'lqrndriouGuurra;r,lfr':tiuutfiodrlrun

erundu

ornnr:fior: rur ruaa-uqvr6rrlnr: ri uuriou G tlu uacva'l riuut olrin riuutflun{l

n1l.rn?1! alllt:0'[unr:ri au 6o n{rLrri': !runar': u,avndr:ejol ntrin tiuul r lnulun{r: lri':
;

t,avnqloou!er un11yL1v11n -: L: I LllL-AULi Fl1F',l5" 111 4.J

s,r:rrd 4.3 ruafruqvrdvrrsnr:Guuualiaaacnarurirrlrirtalrinritrudrjrau"lo

natl talvl
ncuuudou (16! 30 n;uuu)

:aga;n21rJn'l?fiu''l
nour:uu a{$uu

0 01J

8 9 24 7143

34 8 18 45.45

ln,i

2 15 23 53.33

79 14 19 5 ). .15

29 13 25 70.59

o r n or : r lfi q.3 rfi ofi o r : rur n rr n dl o r n zu a dl q lrd riou ri u u va-l ui tlu tta c

.i, q - , r J.-.
el-ldrlyi"lrrrr^:15rLu zura I [ot rs I oL rttt]t"'l rue nulvLleL Li o lslo Llu (1)'rq[.]untluull

I - j- a - d , ; ^ 
j ^ a

fizuad'rqvr6 nor,u5uufrdoou Lt":vo't, oi^ (nqloou) ao .a'tr 8 ttau jd tt lLnt:uutatli 8 l.J

-i-o--v-l--!-orur^ra#rqvBriouuaavdt r,5ourvirril g *av 24 nuttulr o1!6i1rill Iouzuaa-lqr3ua-'l liauldnv uuu

lu:rflr-a:'hdrFurfrtqcuLua{aolirl#fiioe,e;qr^!drrvrlruvirrir- /1 43 oqt :vd'r- h;gh

; " Y - d e; - tr J e,
ga;n r"av a rvtao Lutt"u5 r u Lra o rl lUn t: u1"LlFl11u:v ruL'l.r!1Ln1n n0ut: u1lu1n !1adQ1n

& s .te - !5, 4 I
rSuLolui!aninltriuus 7 1u LouLtaxu qnufllan:l:.lt:uLJtlll.ttvait:Lu? uaurlJ']1

i a - i' " - ) - :
rinGou ratfr ao fizuaa'r:qr3riou[auu;f{G uuLvi'r n'ri 8 [ac 18 osttuu Frrl6i1rit] t-.lr.tad'lqlr6

ya:La U1r LOnc LTLJUOL LUtuOtJe'1 haurlLnuLLUUr^ Aor!0,y L lJl.1J1, :1rL n.l!:0Ueue?1 n1'114U'l

'i-
.vr':L 45 cs 6roq1u:v6'r- .ow Bai^ r2t r{rrlnrirr"frfio'aair:qvSriou"Euud'oog[u:vd'r-ar

i s .i,d - i(reL"rr)ld*rratf 2. 19 uan 29 locrarfr 2 fizuefiLcvr3"ouL.avud-tt;uLLv1fi'L 15 .t?,2 23

av[uu nrreiro'rloaiiouavarT:rirxvrir tvir n'! 53.33 og'h:y6'1r medium gain tfiafilr:rur
- a i o J - i -- -iialn aa!q145n0Lr5uL Y,tL 1^ Lf'As rLLLd i11AO LLlrL rS UUttF tuA A!qv: vA.X '5L U LO4U J1-11.J uYl 1JL

J,
1tLu nriiLr.ifisouavn rrrLdrtai'r1u:vqi!!runali tatfi 19 irJaa-lqvr3riaurravvdr Guutvirnn

"- .; -. - : -- .
14 "rau 19 nvrlil erllrrirol! 6rrtJuzua#rqvr6vd'rGoroqlu:vn'rrirrfiorfrar.ln'rri'rt'u6uu lou
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fiidt ac e r tJ {-rvrl^ rvrri't 31.25'iu:voYl Iow garn *avriot fiqo'tr"rYr.rE uL ttavuatfi 29 i
- :. -o- -v- I 4 - .e_ - . -=-.i_ .
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ornnr:6nurronn6sioitrfi':ivrorfi'r9rltoIrinuiIuriou*avvdlornnr:kiigi'n:nr:
&s qp r\ d :, '. y1---

15uLi 7 {L lor-'L"Sarul,rqnuolarli Ll.xtSuLtl-lLLLva 1':Lu: t:0.i o'l^rval'lvd1u111'l1J1t'rl'!fl0 :

z - a -,i
rin riuuciuri: trrl6 nutUfr 4 eQ11n151tn:1uy:3o1JtQe'ee't0{untlUL[oULtL0Fl']1].ltlll!?n

Lras rfi{a!1uulr.rvto6o! taon6 qirlru 20 {o o-lrrr:rlfi 4.4

J - ia,- Z ,

6nt'r{fr 4.4 ron6frto{Un 15uuvtttoioitririuurfluglun0uBacua{n1l [tx0onlnll[:uui
!. va

T riu loulid?uaqnuflldeti[1.! !5uu[Uu[[ a{ [:uuE [to{ a?1ll}la']fl ua1uvl1.:

6rnru rrorfinGuudufisuufl nurf, d q

t 0R1'lu

l Avl

::,ou t0nRn nau ,:UU 5!nurnnanfia.:[:uu
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fr']luu.rruu
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It.!u? n

(t,4,6,9,11, 14, 16,

17 , 18, 20)

3.15 0.4q lUna'1.! 360 0.41 ft

rilau

.2, 3, 5, 7 ,8, 10, 12,

t3, 15, 19)

311 041 I runar.: 3.47 0.30 !runarl

t']l] 5_ L3 0.41 runar.r 3.53 0.35 fl

t (:rriufiudrdry) 9.720 (0.000)
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- e- J s ,r. .s q r,t , o d
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i . - ' - - -- j 4
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'irfi rfi olvlrir$fi raaruarufilrd arsfliuiiovl:drr

4.3 oon ulu uuudr:lonluvarnuaruvr16':nrnlul:rriuu rrav rori uuqrJn:niffld

lunt:dr:ro r,tju 6uao rlrnn, ndorriru:rl r{lu6'u

4.4 rirvuorlrrrvfi rvirrfi urLriutorarr6nluna'l
o - a q u ! i -8. n:r!vr'ru!l v L6iunln 1!flun t5 utn 0.i a'ri?0 a!nu t lto.: tfl u'l n! n15ul tau0r.ia n1l

rir:ro'hnruriohj Inutvirinriuu16on:!uwtl:n1:dlrauoro{r50!fi!dluwdr:ro

9. rin rEuuoonrir:'ron?i! ar nualuvrl{6'rn1 n i trluarunq nnnra n fl:lriouloufin;

nouf,{tnnnr:ni
u-
lJuofiuluuacawo6:U

nrrfi 3-4

1 o. fnriuuus,avndudrrauozuanr:rir:rr uava'r-durarir6'uGuu
a , q '!

1 1. unL:uuunavnatl:21.rflLJ0r'r1l:'tui{a Lu :vLo1.r9rotllu

, a')tln1 u:0 Llr LrlriL!un:3011

- n?1!va'rnvaluvrrirnrulua':urqnuoraofl :rriuufi n?rrtya1nua1uyn.!

- Ll.roLlJluljrvru!n1ll]ualnyaluyl'r'rt'tnlfl [ulj:t?otr]1.r "l 10ia?! qnufi'ta0l

I:rr,iuurraiouyiounnrirr fi'uoeir.:1:
qlaa- o u J a ao I .l- r]a.: t?grtou'r.ryl1lj LoLalI''ls Lu L:.i r:u1]1450 Luyr0 {nlt0.itn15e,u unt5uuno?1

ItJ u tlt: ''1v t14 n Lo

- .i ad-
- n21!yalnya1ul0n5yuuur?fi n?1uua1nua'tul0.iaut?91 [[av u0ft55u1.]

nrud'rriuiiriura6olil oeirrl:
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1 2. n:flnGuui?r.ruao{nx1rr6oLriuuavaitoatl.J
tJ!

- a?lrruarn aruvrrfi rnrnlua:unqnunramfl :r Guu uliloirfl u 3 :vo-r6o

1. n?1!ua1n a1utor:vuufina ornnr:dr::lvtrirnlulua?u qnufllani

I:.rrioufi:vuuinfiualuuuu rtju :vttfit'lrlua:vrlr :vrufirroautrurfrr :;ru
firiflarudr

2. n?r!ualnvalurorati6ei ornnr:;ir:roviuirnruluaruvrqnuarafl fl :r Guu
1'e

Y1!nt}lalut1]o rtu r.rvl]1i nu[!o :1t qnu 0Lr]n rlu9ru

3. uaya?rrtualnvarutorn'lonttr wu lvrix fir,taruarufiuii trlu t6arraru
Z tp e, v a

u1O0n [! rlur]u 1Jlu Ltuu uav!vtt0a1u11u0fl ln'l
- ni1!fialn aruur.lfirarnlurBterurirr 1 finruunnrir.:rYu l'tiu u3lrrua:vlfros

firirurutfrororfitfinuriaunirr,iri a?!!1

- Fr1'rilvalnvaruvr.:6rnrntulSrrruoirr 1 unnrirri"u tuuitiouavrlilrruto.t
I aa- i
ant]t?9r[uo.10']nufl avlsLi1.iu[?fi u!l0uvll,in1unl uavt']n1 ![anr]1{n! !tu
- 3 -!,:ylJ!f,r?fiaiv{1 nufrtrirrdu frnri.: arviru a'oi rru lar uta{d't tv!!fir?flau1r.l

146u11ruvrt rtu lrfu1 aO? tOUn tL}rA{uo 
'lnunu 

O [!Unl]

- autiorii.r 1 cirlu fr"u6 lilnrlunrndu 1 rf,ortrnflto'uvrrlnrunrvrlriuvrLrvar

9"0n1tLoiQtn! Ln [tu ootvn]J [ta.l
Z'v
tu1,u'lua2'l :

t L t#rinrEuufi nur6ornluuarnvaluvn.r6?n1 lu!rutvolvuoln'hnrtri uav1#

rjnuiuujufi'r"oitJ:ruttavoo!n'rorulorulduvninnr:oirJ:rufrl (Team discussion)
. g " -![oun50 {nln11.] o.tl.J

- Ftlluualnualuro.lrvu!frr?ft ft?'rltua1n alu!olatj6d rravfiuonir!'[ul:vrvl6

lvrur{iuodril: uaviuurliurfluodrrl:
^!- 1rfl[:uuvDluLrl0u't{L:1']tylJuu[1fluu 1 n?l}lualnva1uvl1{t?n1Y{ (tou801n

.,i aa- tr dd-.
d'rurutfr oto'rd.rIiisr uav d'orirutorll!Ein1u:vrLliu'1fl )

- rvr:rvuafilorl:crvrfllvu6rriu!:v rilfl dfi arluuaruua'r0y1.ifi 1n'r114{

riurj:rriuaa

t t. rinGuunotn'rnulululru

12. U:uuulun $uuiy14i'rnyrln0ntt! Lou LtrLrJlJ!tvu]u Lo ttn

- ur-rr!:vdunr:rir:':onmrLraarnr,tarufl r16lnryfluarunqnuoranfl:lriuu
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tt1-t! rudunlldl[duozuanlld']5?on?1].11.!61n]1a1uvl1{6?n1YI
UVA

- ttljLlul s trunl5vl'1.:11.J1'l! nlJ tl0uo u 1{a:1na::n
,.y

riurirnrruihjtd

t a. rinliuutirerfi'unorrirou 6'ld

- rinriaurirnrr:ri iolor',ura',nrurumr.rtrnt{tfl{rJ:vIutilufiin!:vsiriuld

0u1{ L5

- lutrtltorfinr,iuufi atuuarnuaruvrxirnrnourlt:rirl

8. uuutJ:stiuaaua;tnordrj:ctiuruanr:ritrui

8.1 uuurj:s6unr:rirlulru

Ia1y ta - ana
gtanr:rJ::tiu v3l'tu Ll{0

1 2 3 4

J

4

5

6

7

8

9

1C

11

12

13

1,4

15

16

17

1B

19

20

2l

22
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dtallr !0 - f,fla
AN']IU:U LfiU 143.t',]u L149l

1 2 3 4

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

rnfui4nr: rvLiu

4 v!1u6{ rirlu.:ruloignd'orn:uriruiouav 8o duhl uavrailnru trarfi rirvuo

3 vrludi tirhould'gnoioln:uti:uiouav 60-79 uavtaiosrtrtrarfi rirrauo

2 urtru6.! rirlt':ruldqndoln:!riruiouac 50-59 uactaioelr!trarr,rdlrirruotdniou

t r,tr:ruo'.t rirlurrulpion6'olriounirio0av 5o uavlriraiosrrr:rra"firiruuo



B8

8.2 rluuU:sdun']:ri'rixan?1uua1nfia'rtJvrl{6?n1r'ttua'luviqnr*aranfl:l Guu

4 " "" [atvl '

nrudm:uufil
1. rr.ruzuurit,tuoriusrou$o.:nr:lirlru

:caYud (l) = finr:mtuHunr:rirlruoeirltflu:vlu rur.iwrurYurirld6
, t&u

rnia!nlrrlvif a!uavorl n:ruvr*L{lunr:eir:ron:r

:v6'utJrunarr (2) = inr:rrluzuunr:rirtru utillrufiutniu nll iorL uac

orjn:nifl{lunr:iir:rokirusifi{ria:u

:ve'urJirrJl.r (1) = finlrr.ouurn",:rirlru rrilllruriulri6 rnior:nruniol
. ..t D

uaco!n:rufl tt Lun15a1:10 u.ral!

2. 0.:nn1'ltl:a1nry01nn'r:a{rnfl all?0 l1lJ:2}rtJ0{a

:sd'ud (t) = dlrnor :ru:ru{o4a uTufindo4a o:udru qndornrudki

6ouavrrruruuli uavarrLr:nuritrgrarldd':us,uror

:vn'ur]runarl (2) = dirrnn :ru:'udoXa riufindo4a n:r.rdru qnfror nrufi

loi6ouavlruarul{ u,avurifl rgrarldrirumuror ufl ud'ru

!14qJ UAU lOtUnlUUVUl!AnU0U

:vd'urJiurJl (1) = a"rrnn :'lu:rudo4a riufindo4a lilriooqnd'oluav

n:!nxu t[n!6u14'] [noluoLtt0{ L}r Lo 9r0{LollJ nluuuu't

na0nt'ta1

s is 6
9r':t?o [ufl1tuls[]lu zuanr::gtiu vu't u [149r

2 1

1. l1.ltt0.tun1MuolJunouti0.inll

vl1n1u

z. orrinmufdrn'rglrnnr:d.runsr

a'r5?0 :?u:?lnj0l]6 ttl
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r 8.3 uuutJ:vtfiunr:rir tauaorarir:':an?1uvalnua1uilr'sirnrillul:'itEuu uastla
r ia<-de?1 a1nva'tuvl't{g?n'l oatJquauasa{l]n?nau6l

r0nqr.l.....................

ar]lfrnna'u 1.

2.

3.

4.

rn6uq[n']r!rs[fiu
t t)o1. a{na11!:1lu1t6ua

na!r.........

t41fl........

tatvr
j

t4111..........................

LAtvt.

f iso'ud (3) = rvlo{rin?uifirflu!:vr6urir6'rg onfrol nrlri?lt

ruoh!1!na1{ (2) = 5v!o{rin?uifi fir.l:vr6udrn'rg nnoiol urritria:lvYlralo

:vdrrJiurJl (1) = ivLlo{6a11uf.i1n-rplririou0nfr'o.i ur,avlrin:uvts{u}lo

2. x5n1iu1r6uo

:vd'ud (l) = :r.Juuti6nr:rirrauolilau'to!1n finrn vioor:rldlirl#

r{r1016'iru

:sr1'uilrunar{ (2) = :rJrruriEnr:rirrauoil16u1o!1una1{ finrfl raionr:rlfirir
:""""",
L14r?J',r LO LO.11U

:vri'ur.JirrJll (1) = :!ulli6nr:rjrrauolilil1a!'to lrifinr:6'on:vlir{oXautJu

n: rylr,ti o n r: r.t

o'edielunr:il:srfiu Hanr:rJ:rrfiu 14U1U tUA

2 7

i. tuol,r'rvt1.l1t6ua

2. iBnr:drrauo

3. n':ru{orouuavnxrrreiotfi o.r

jJ0{n1:u116Lt0
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,A; 3. a?'luttll{uuavn?'l n0[u0{tJo{n15u1[du0

:v6'!6 (3) = n15dlrauofi1orri!fl:{l:vt6u rirnrrr:r{r'loirEr nr:
.,J

ulrAua!Fr?1!9rOtU0{

:vo-l runarl (2) = nr:rirtauofilorriuurl!:vr6u rtrloira nr:rirtauoi
,.:

n?1uaot!0.1

:voilrJilrJll(1) = nr:rjrrauoilotduvarurJ:sr6u rdrlorioudrlarn nr:
,J

Ultauo L!r]n1,ltlsl0tu0 i [t[?a1 [unliLltauotnuLla''l

8.4 uuurJ:Erfi uuuurJ:cfi unr:lirsruirufiu{duatjrlairla::i

rnzur4nr:rl:vriu

:co1r6 (e) = firiruirutunr:d'oiu1o1ne{r fir:pua-rn'ur5ii6fi'u{du

na00tla't

:uou!iunari (2) = ualui?!'lun1:sioiuloiounil fiilr1uud'lriudfr6fi'l
v)a.,o
N0LJr!Ua1!LUrU

:vn1urJiuil1 (1) = lrjid':uiurlunr:d'rrfiu1o lrifilriuua'lr{ur5d6fi'l{du

),ai
9. dauacu a{r:gu5

s
9.1 da

- n1nnl.luualnuaruvr.:6?ntr:v6'uoirr 1

- no!fl?ifloiuav LCD projector

g.z uurirGaui,/ronar:

- arunqnuoranfl:lGuu

ra1]vl g0 - ana ruanr:rJ:vriu 14U',]U tfiSl

3 2 1
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^ ! ! u..s-- ')
- rari.:dot5uu:roi!1fruI1u ilIuul furJEulJf,nu']llvl .4-6 ol van(sll

ttn!nalin']l6nurdudugru v!rofi'n51t 2551

Ad
- L1ln11r5 t5o{n?1}] alnualuvl'lit'ln1

- lunruf t3o{a?'llva1nua1uvl1{6?n'lvtlu!5urvlfilvlu
.J

- [ul'tu t5olnlruualnua']uvl1'1t?tl1l1

10. fionrrulduouuv

uiufinraa-lnr:aou

llruv'r-o!a:in !

do rauo uuvuE o uulvr1{! :-!Ultufitt

(lrlarrual:i 1ru1o!)

nmu rfi uuav'tio tauo ttuvttolr[rurir nd uar:s

a.i{0 ....................

(1.J'tuu:1.ro: o9to'l5u)

14114U14'n v n 1l L5 UU:'111L 1P!16915
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n'rflfi 1 :c1J!i[xfld]t'lu[au

nrnfi 2 :vulfru'lmarofiu
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n1Yrfi 3 rvl.J1jit?fi uu?!un1i{

J.nl vr 4 :vLruuL?fi1J1i.tAOt!
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J.
n'tlIyt 5 :VUUULlfi u1tgril.i

i - , ""-nl vt 6 ivuuu[?fiuuanu'llo
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,1',rlrfr 7 a l]uautttJx
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1,_

tuarruifi 1 n?1u a1nfia'luvr.:irntr (Biodiversity )

':i'
a ial '--n?1rJva'ln a1uvl1{i?n1r tiluriliul!nI n1:rXAi}lt?n:J1nlJ1uua'lnva10a1u

-J-viusuavrun tulJlr?olvu{u:t2[u10 a1u1:0uj{lti 3 :vd'u 6o a?1uua1nva105vn'lri'uqn::l
j 

- - - J^ - -J,,--.1^-^-.-r^^-^.. a''w-t)-
:volrrunlruo uavlvelu:vuuunn rY.r e :v6'uddr.riarudrn'rguavfirJfr#urYu66rriurravriu

r,,rn16onr:ujiuuurjardulu:vrYdn:vduuilrTnri.:ruarionr:nlduu.tilaflu nt.l,uarnvatu

-)vt1nt1f,i1 Lu:vou0u 'l olu

n?1u a1n a'lulvdurvuqn::! (Genetic Diversity)

I
I
I
I
I
I

I
I
I
I
I
I
I
I

I
I

I
I

n?lrlvalnual uY!liYYuqn::!tlo{e{iiisr rijudnuruvduan':oonrir urYuq n::l 
i

(Gene) fi!:rnflviniu!{ylh vrsinruludlfitigrtfio16urrYu trju finr,l:Junnsir.!ruu'j1{an'r e i

i o+r < I -- ' !'- 1'- -'-^^'^'^ {'tX I

1U U;Oa-nu cto.r[duru]t5o Ldu,gu uav:v14i'1.:a':r1i-0yln1{tuonu t.lQYdlll'llnLvu Lo ;

oe,^ lt'orou lu:ctT!FrlruBnnsil{d aulinld!flusr'1fi'lyuov;o .iUonnrulndfrntolrniorgrFi

ra|onrulndtor,rionrtrlirfluaruiis!urnr:1o.id.!i6inli vrndlifiintintoio'rrirJ:vnol i

- - & '-'aa' - J.|,o-
yt,.t.!nufin:srrlluguu!ou?nuYlnu11o uan{?'la{!t?rlluouu ttllln'11! a1nua1uvl1{fiuqn:r! i

usiurndli6iotiolofinrtrurJ:riuvrr.rrYuqn:::Ldu uacvlnanlflu'rerdourrJduuh]orn16l6oj

vrrlrid.rfifiifliin?1rruarnua'ruvnlfiuqn::rilonraoqi:0n16'lrnn'jrd':i6indlrjfinrru i

yarnualuvll{YYuon:l!

a?lrualn a1uvl''1.:lYuun::rl !fludliiinrj:cLniltfiu?n'u urifivaruarurYuii rtiu

dt rir:Inn wrfio qiltfi! a1ufii{sin 1 ur1utififir'rarur{otr6

-!,

$s
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, " nrrr al nuar u:v6'utfi nfiuriraio aiid (Species Diversity)

J a* wrw . ---l tt_i nru raarnuaruvtl.ttiol!-udlo.ldlutln io lotrnn'1u?u1J0{alttt?9lLiac0lu?uulvtlnlt0i
r .J d& , - .J w r Jr f i ! { - ---i I , o )i t.rilfiinuriavtior frorduouluvl-lnfr i.:uavt?.:r2a1[ot?a1 un n']:vllJ:vt1n:n1u?u14u{rl'1

; - -. t ) -.---,-.---^-^-..-i-.i-.^^:^^^^" i-.^r OlftU6Ufl?Ufiltt1yr1yt 14lO lUtu (Community) drurUtrO.:rJ:vtlnl1c tfrxiuvS2aqa i tUOgl

' fiiaruarur:nlun1:uti{tiutoiaiiffisrdfiiliri16urrYulu prtu n?luua1nva1urro{tio :

i ',i'r,j gilror.ruonrilnvlli{fiotardriiin rdu rytuo't tt;ufiu nruraarnualu:vtYltio i
I

I vrniiovoiln 2 a'nuruv6o i
I

I r. a?1n!1n!iin (species richness) r,rlru6l drurutintolf,lfifiinsioilil'lufiufr i
I
I
I
I
I

I

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

I

I
I
I

- ol.ja
rdu !:vr flLno.!141l'r?Lrtrurr4u{ 1 idubioqjrl:vlrru 1-5 !fio truvd!{u!:utvlfilttrioulU

n?rilva1nua1u,rro.lriofiuda.! uavn?1!va1nua1u1oltinovaoaflududdinruanur.l:'uo j

3;,- - 4eyluvrLulnurnutlrulJ:0utuo tuutlu

2. nl1 ari'rtctuota.llin (species evenness) vt!1u6{ dodlulol3lfi6in1u:vuu
- j - J ure . r iin....-
ir':nuir .l o'.ifun?,lll alnvaluvll.ituo'filJqi{41!'l:al?o lon'rnn'lu?ul,0.16{l.lt?fluac

il'ruru :vtrn:toldsfiiisrutiavtfio 5?x6$n:{ail{!o{o'lquactv{fltrolrJ:vtrn:drunrru

ua'rnua'lulro.itiorYuiiovunnrir.rn'uhlorru#uddog'turtoliau (tropics) uavluvvra6novfi

- v-
01nrflanrdu'Luvvta:1ul,l5oirlanuSoorond,rldir'luuitrruttnSoulurrnlavfioooir(towi

Latitude) lndrfruqutllo:ovfinruualn aluto{tierriuriqruavovaoal riooqluunuavino i

a': (high Latitude) I

6?1! a1nIa1utld'u:cuui!2f, (Ecotogicat Diversity) I

rvlirlit2tludau:cuurflufiufioqjorn'u (Habitat) tolfrlifiintioeirl t tt':fiioi'u i

a J -Jdd- , -'l 
I

vrlnn'tur']tluavt'ln1llvM,tll1vaun!a':!t?glu0avtugltulvlJljur?fifu I

rsuuiit?a utilliun{ilnqj "1 1d z uuu f,o :cuuitrnuuun unslsuu0r?6 I

,B ]uualu1 i
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,'i. :vuuitrauuun tflu:vuufitrouudu6uvirlan 6rfi:vuufirrovarnraaratfio ulria;".,

' - Cff -^- -2.- J 
''t 

w 'rioavfr niruuonoir.rriu fi.rIiuo{rYuanln4io'rnlfl uavdulit'lruriu lduri :c!!
irrfiil1bi :vuuit?fi1i{urU1 :ctJuittavlvtar:1u :v!!it?fltl'l6r-r{u :cuuitrn[r!!

rJrardol.tr'unoueju :vwitrnuurr.hau :vt-tt-titlnuulvtuo:r

2. :vuuii[?6ut4rilrir rflu:vwirrnfiiorzurttnn{'1nt11{tl']n uavfianrvrvr':nrunrnfi

- J, - , ia
Id'nuruvtonrvdrfr eil{du00nIU ltlttn :vuuut?fl tl]!aiuloo 5u!!u[?firuta lc!u

uIlfiU14a{U',rnlou

:ywfir?filu!lvlvtflin?1r.rva1nua1ul1n eYiuritJltlorau dufi!lu3T tlrtlrgovr::ru tlrdr
j,a 

" I aa- 4 ,u uqe a ^ 
j

i uai il1o!rt1 116it{ 0untv${n!!1au d{xt?elu1{tuoa1r]1:n!l!m?Lu0gLuiuuuuL'lrlvl
g;

I ua''rnva'ruLo rreru'r.rtuon!afi'r1vt8v'i'rE !01ulnn05JlJ1.Jut?fluu 'l $.:Fr?1!ua1nva1u10i
XlAs

; :vuuinrtriu oviuo{niutirrriuri riuqn::l uavn?r! u :!:?ut ola{ u?06'0!
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I
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'luarruid 2 nl'rlralnua'ruyrr{irnrulu :crrahu
(Biodiversity in Thailand)rtmffi

lia.rorn :vlraluueiroqluituiouluiardunutjqor:rSnrlouua;oqifiovrvla6.:ianrn
a ii-

n!01n1flrLxu1va!nan''r:0ql0o nllL0ltlltouL9l u,avn1:ultllluitJalai!tlnralunuo9laaou 0tJ'l'!lln

nr!anrrniornrainrrrlunnqir.:riu r unradr.: 1 duoqjfruol'ruvrrjlfioilto'rniorracn']uq.loirto':dufi

usfiou:rllud'ranrrniarnrata vruovlrir!6uuuUa.::uu:.:uac:rol5r!rntviouluttnorduuavttnvurl

uag :vnouiranrn4irJ:vrnaiunnrirrriuluuqiavnrn ioirhirfinnrruuarnvaruto.:uuri.:fi0{ardtt

or!s::utrfivaru!':cmr rd! iJ:c$vrra.:{ro::rtrdrrnnir tz rJ:vr.nvr ld'uri rJrtrarau rJrnl rJr

. -z -, c
LUqnl$lfrJ !1ou llau!raxLl'l rllsru 0nt4iulurY]n [Y]u!0''ttu'lLl,elsrnnar.lvlcLaBas[auoulxqn.ituu

, )- " t a e i
nri. naliv!flltntcnluliuEta{yr!uavdn?rt'IIri'rnruvr:0u 1 n1u U:vLvrfr Lvrt,0.!t!xl,lxa.rvll?ul2ltL01

.l .i
Rl',rUUa1nr4a1Bvr1'!i1n1vi 1Mnuanulr,tl,tlli

i--rc Ja. J
fnirrnr:rJ:vrrrunr:ir driiiinlulaniliiU:curru 5 drutio lul"rurufrioglurJ:vrvrnlmtr

:cur iaoac z lnuin::ruf,t U:urJrru 15,000 tinuavriu{drr'irJ':v!1ru 16,495 tio rJ:vnouhri'ru

- {niavriuriracrfiurn f,nir{ooaaru q91 tin
- dnirdu.:qnriruur loz tio
- un gB2 tin
- rjar 2,820 tin
- dnfuiin:vqnduradr (unr{uular) 11,900 nin

l-- -d r w.i!r,
u0na1fluoilJRlM,ra1nvaTUl0.irura.:tla!laurtu (rx9]:1 uunrL:u t2:a) mg.!t!vr:1lJn,lt]?uvr

uriuou6noiru iroriudufitlruavuvd':vrinorn:o::ltr61urj:crurlvru inr:aniiLnualriuiirululrn
Ji- -, ta i ---irnLnlJy]l]lt.rn0{:auav 70 t o{nuyr unluurxaoty,tun:oual 26 lorviuv d$]t?nualutuo Lo!n]:

argrtuillrJornrJ:vrvralvrutld? Liu ai:u (Cervus schomburgk) un{auuaulu al eseudibis gigonteo) $a
unnudr (Grominicolo bengoiensii 6nuarutinnnogllanluninenqnnllr urornuavlnd'qryn"uri fit
n::runir q00 tinto.:rJ:crurlvrdouluanrrvlnd4qri"uri uav :c!rru 600 tio lflrfitrararn

1ui zoto united Nations xio uru kirJ:vnralirflliarnauyi':nlullarnr4aruvrr.!trnrfl

rfio1fin"ri.:6.:nrrudrd'rgto'rrinurn:r::utrfi fi":rirrjru:"nuruavaonr:qrgriunruuarnvarovrrtlnru

,jlrUilil'-&.ili
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n1:d1ixnnx1rJ14a1n a1uyr1.i6?nrlrlutio,riu

iorqr..l:ra.rri
;"i. rfi oiir:ronrruraarnraarayr16rnllrhaau,nqnuaranfl:.:Gau

2. rirrauoHanr:dr:'lon'luuarnraaruyrr6'rnrflluI:{riuu

"!ririrro.r '[ririnuSuuuriavnqr rir:ronluuarnraaroytfirnrnluarunqnunraoril:rriuu
" ,,.,

1.J11 0!All1U1 taU0UU',',ttU$ Ul.J

uuudufinfl1rd1r?e6'r1 fialn a'rux1{ihn1fl'lufl?uviqnu616nil:{!iuu
.d i. - i.

11r / tO0LJ / Ll vlalt't4........ L5,'ttu116151n

YI d{ut?slvrY{u a1u'tu grJirvdnuruv ILUa{fl0u
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j
lt d{ut19lv1flu 0'tu':u :rJirr/frnr*ruv ILUA{v0u

uu'rurfin 1t..n:niiilrn:ruiouolirfifiin lfiinGsuujufinuilutfiofi t, z, I udrrirunrvr"[{

alJruanr:dr:ro
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-' drntr

1. tunr:dr:ronr1!vta'rnyaruynrtrnrn'luaruvrqnuarasrfl:rtitrurinuiuunl:vlr-t

utrnosl:rirl

2. lu:vuufil?asirr 1 rinriuuntdri6isrocl:drl

J _d_ .j s d{' ' I:. frrfifiinfrvrutuarlvrqnuoranil:ltiuu inmuvarnuaruvrlfiuEn::l v5oltl ourl'L:

4. n't't!fi a1nua1uvt1.:6?r1fltuA?urqnufi la0liI:{Guuia?1 ua'lnuarur,16otil
, d'' )

rrlJ.ir!un:vol.J 0Y !5u1.i

s. rfionJiuurfiuunl1!uarnua'ruvrrqdrnrn'lutit'lrurirl l tolarurq nuoranfl: lu5ou

114tlOUv:0llnn01{nu0u1l tl

ajaa-oY.jasddle.u!o. Idrldisrlo!'r.:vtyru |'otolr1v [u[5{t5uu1450 tuvl0,inul0.iunt:uu unt:uunr]?1t1lu

r11:1urfioto

7. n?1!va1nua1u!o{rvlJlJitln o?1tJ146rnua'tu1Jold.rfi6in uavfi!qn:rilfi

o'r'r arJvruonuvt0 tl.r 0u'l.i m
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tfirinriuunouiroruiohjd

1. a?rtLuatnuaruYr.:6rnrn ulrudl

'tusrufi t

2. n?ru a')n aruvrl6rnuuti.ltflu6:vrY! ocl:fr't

- d.J dd-

3. o?1uualnua'lutJ0.ra!taai}]t'lFl vr.lluni

4. n?1lJvalnvaluvl'l.l 1l5n::! urllun{

: --^ )s. 3.:!iinfrnulu:vlu trnrtrl 1 tvlouvt5ounnrl'1.!rI! tvl:'lvtfiq Lo

<-3<-3
J ,
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Rlnr{u?n n

n1:e[n:'rudaranl:v oao{



105

olil{d n.1 drnrruurniru (P) uatrirdrurodtrun (r) tflu:rstololuuuuoaauio
-d-iflzuaduqmEvrlnr:lit u $a{ a?'lryaln alu?]1'tg'lfl'llt

1'0vl drnrruurn (P) rirdrurosiruun (r)

7 U.C' / 0.27

2 067 4.21

3 0.60 027

4 0.43 4.20

5 0.80 0.27

6 0.30 0.20

7 0.40 0.40

8 0.37 0.33

9 0.60 0.27

10 0.70 0.20

i1 0.37 0.24

12 0.50 0.33

13 4.43 4.20

14 0.63 0.33

15 0.41 0.27

16 0.50 4.47

17 0.63 n 1?

18 0.60 0.27

t9 0.57 0.60

2A 0.70 0.24

27 0.57 0.24

22 0.50 0.33

23 0.60 0.27

24 0.73 0.21

25 0.63 0.20

26 4.33
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er1i1{fi n.1 rirnruarn.iru (P) uasrirdruroqr'r trun (r) rtJu:rutotrolttuufloaouist
-4aAHafrrlqfl B'r.rn1:riuurSo.i ft ?'rufl a'rn11a1uvr.rfi ':nrn (rio)

uoYl drnruurn (P) rirdrurodrrtun (r)

27 0.77 0.24

28 0.80 0.27

29 063 u.71

30 4.73 0.40

a'u1{fi a.2 avuuuAuo'rnuuuvoaouior.ladilqvrdvrr.rnr:tiuuriouuaufif,{6su tia{
dudl

a?'tuua'tnfi alu?I1.1!1n111?o{un[tuu[uu:'1uu66a

tatvl nouL5ul.J va{t5uu
a?'1 n11fiu1

nittuu l0uav

1 11 20 9 47.37

2 15 23 8 53.33

10 l9 9 45.00

4 1.4 27 7 43.7 5

5 11 z) 1.2 63.1.6

6 77 22 71 57.89

7 8 )o 72 54.55

8 9 24 75 71..43

9 11 21 10 52.63

i0 1.3 25 12 74.59

11 14 24 10 62.50

72 12 22 10 55.56

13 72 22 10 55.56

14 10 T9 9 45.00

15 10 20 10 50.00

1.6 13 22 9 52.94
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er1l1.!fi o.2 nsttuufiua'lnlruuvroaouionae' qvrdvrrrnr:riuuriour3uurad.orBuu rdol

n?''rufi aln aluyrrrirntrtosfinriuu[flu:ruunna (eio)

Iatvt
nou[tuu

(30 nsuuu)

fia{ttuu

(30 ncuuu)

a?1}ln't?fiu1

nvtluu :ouav

1.7 13 23 10 58 82

18 10 23 1.3 65.00

t9 t4 19 5 31..25

20 12 24 12 66.67

21. 6 2A 1.4 58.33

22 8 19 11 50.00

23 11 t9 B 42.1.1.

24 1.4 25 11 68.75

25 9 23 1.4 66.67

26 11 24 13 68.42

27 9 20 11 52.38

28 t2 23 11 61.11.

29 13 25 1.2 70.59

30 12 24 1.2 66.67

31 10 ?2 12 60.00

32 11 23 1.2 63.1.6

33 11 21. 10 52.63

34 8 18 10 45.45

35 12 23 77 61.1.1.

36 1.2 24 1.2 66.67

31 l3 22 9 52.94

38 t2 20 I 44 44

39 11 20 9 47.37

40 B 21 13 59.09
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J.
Frlir{fi a.3 nrrtuur.{ad qYB l{n1:rluuud{ [Suuuun[t]u5'luttl'lun15onn1:[5uug

T

r tatvl

nruuuHafr}lqfl dilT .:nlrtiuuud{6fl uuunlfl u51u[[r'lu

u ull 1

(10)

$flud 2

(8)

rrflud 3

(5)

ru.lud 4

(7)

l?

(30)

1 7 5 3 5 20

2 7 7 4 5 23

3 6 4 3 6 1.9

4 I 4 q 2t

5 6 6 4 1 23

6 B 6 4 4 22

7 1 4 3 6 2A

8 9 5 4 6 24

9 6 6 3 6 21

10 8 7 4 6 25

1t 8 6 4 6 24

72 8 5 3 6 22

1.3 6 5 22

14 5 5 3 6 t9

15 7 5 3 5 20

16 I 5 q 6 22

1.7 6 6 4 7 23

18 9 5 4 5 23

t9 6 6 3 4 19

20 8 7 4 5 ?4

21. 7 6 4 2A

22 7 5 2 5 19
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o'ri'r.id n.3 asrruuilad'ilqildv1{nlrGuuilA'{riuulrsn[f,ui1u[[tlufl1ii'onTrGuui (rio)

tatvl

-46CUUUr.{A?i qfl 6v1{n1:[:UU a.iHguttun[uuSlutttJu
j

LttJuvt 1

(10)

uruud z

(8)

ruHud a

(5)

ruruud o

o)

5?u

(30)

23 E 5 2 4 t9

24 B B 6 25

25 8 6 4 5 23

26 7 5 5 7 24

27 7 5 3 5 20

28 7 6 5 23

29 1 7 4 7

30 E 6 5 5 24

31 6 6 3 7 22

32 7 6 4 6 23

33 8 4 4 5 21

34 6 4 2 6 18

35 8 6 4 5 23

36 9 7 4 4 24

31 8 6 3 5 22

38 7 5 4 4 2A

39 6 6 3 5 20

40 6 6 6 21

raau I _15 5.63 3.53 5.43 21.8

iouav 72.25 70.31 70.50 77.54 72.67

$rnurul: uarufi 1 druru tO to (.ilod t-tO)
!^ o v .v )

tlr,luy] 3 0.tu?u 5 {,0 (royl 19_23)

ruftufi 2 qilu?u a .il0 (dod rt ta)

unud 4 dru':u t ila (ilod zqzo)
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;-
m1t'1.rfr o.4 n1:eln:rvli normatized gain <g> rfior4rr(erurn']:1,otrin tEuunruoaru

6',M:n 't{n1:[:t u

natl Ia$vt nout:uu

(30

ncuuu)

o/o

pretest

a{$uu

(30

Rruuu)

o/o

posttest

Normatized

gain

:golJ

NormaLized

ga in

0 01J

21 6 2A 66 67 0.58 Medium

7 B 26.67 20 66 67 0.55 Medium

22 B 26.67 79 63.33 0.50 Medium

3q 8 tb.b I 18 60.00 0.45 Medium

40 8 26.67 21 70.00 0.59 Medium

8 9 30 00 24 80.00 0.71 High

25 9 30.00 23 76.67 0.67 Medium

27 9 30.00 20 66.67 0.52 Medium

3 10 i7.55 79 63.33 0.45 Medium

14 10 5).)5 19 63.33 0.45 Medium

15 10 33.33 2A 66 67 050 Medium

18 10 33.33 23 76.67 0.65 Medium

3T 10 33.33 22 73.33 0.60 Medium

n6't.t

1 11 36 61 20 66.67 0.47 Medium

5 1i 36 67 23 76.67 0.63 Medium

6 11 36.67 22 73.33 0.58 Medlum

9 11 36.67 21. 70 00 0.53 Medium

23 11 36.67 79 o 3.17 4.42 Medlum

26 r1 36.67 24 80.00 0.68 Medium

32 11 36.67 23 16.67 4.63 Med ium

13 11 36.67 21. 70 00 0.53 Medium

39 1.1. 36.67 20 66.67 0.41 Medium

12 12 40.00 22 13.33 0.56 Medium

13 72 40.00 22 73.33 0.56 Medium
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' Fyr:'r{fi n.4 n1:erallv Normatized gain <g> rfiovrr(ruurnr:tolrinrisu rl1tJn?'ltl

arur:oflr{nr:G0u (eio)

nau tatvr riourEuu

(30

asulu)

o/o

pretest

v6'rriuu

(30

nsuuu)

o/o

posttest

Normatized

gain

lgou

Normatized

gain

20 12 40.00 24 80 00 0.67 Medium

28 12 40.00 76.67 0.61 Medlum

30 t2 40.00 24 80.00 0.67 Medium

35 12 40.00 23 76 67 061 Medium

36 12 40.00 24 80.00 0.67 Medium

38 12 40.00 )i 66.67 0.44 Medium

Ln.i

10 r3 41.33 25 83.33 0 71. High

tb 13 43.33 22 73.33 0.53 Medlum

17 T3 43.33 23 76.67 0.59 Medium

29 1.3 43.33 25 83.33 0.71 High

37 73 43.33 22 73.33 0.53 Medium

4 74 46.67 21 70.00 0.44 Medium

11 1.4 46.67 24 80.00 0.63 Medium

1.9 14 46.67 1.9 bJ,JJ 0.31 Medium

24 14 46.67 25 83.33 0.69 Medium

2 15 50.00 23 7 6.67 1.1.5 , Medium

tt



1.12

J - Ja,- A e
o1:1{vr n.5 1r.FH131.flAn6era{UnHUUVl 9rO',ttltl?YtUlyiUS',tUt',tUtAnOUnl: lt?0Onl

n1:60ui z du Totr'tdarur,rqnu6'16fl iI:.:#uulfluuueilGeru$

11 t0n?11.r nltaau

eiru

tut.lluu

tl19ll'l01U

5UOLl

1 riuuitrdrivr u r udrlriarlr:nrirlr.fl {rinurnurorlpi 3.73 a.64 o

2 n1 tuLaonL:uua!ncraonlt']t't?vlul tllu0uolJtt5n 2.88 4.72 tltunar r

3
-i

ourvun?11.la1arufl 0n'r5$uu?t'rt??vru1 1nvr6o 3.28 0.91 rJrln a r r

4 a!:ann{'taulnn1t:uult'tt??vru'r 2.93 0.92 lrrnart

5 n15L:UU2t1t2?vlU',tt?U !140UUvlnUvnlYUlUn1lvl1.l

q16n1
3.53 0.85 0

6
- i reae

?t1t?lvru'r u.rt?u LxLSuu?t'rou .l l9lolru 2.90 1.10 !runatr

7 n'r: riuu6?iyr u1li{fiduri uuirfi ur riuiiium6!1 n

1JU

393 u.bv o

8
j. - - --'?t'rt?1ylu 1lrl Llt'rvl6 { tat!n? 1! not ti!a51.la i:n ).)5 0.80 !runarr

9 nll Lluu?t1x??vtulnu't [vLnon?''luLnSuFltvl:'rv9r0{

tu6oflryr,trnaoorrar
2.65 0.98 !rlnarr

10
d eq

out:ulrt?'tvru'rtuu?t'rvltlj'1 [0tJ'']n n't'r?t'r0l.J 2.58 0.75 rJ runa r l
11

a-i
0u:an?'l0uln tlUU?t')0ultvlu1t1t1':v1u1 290 087 rirunarl

t2
:id

out6n6un$or:uu2t1t11vru1 2.88 0.91 !rlnarl
IJ

c, a dd . r
1t'rt??vru1L1Ju?t'1yt'lu:v tutu00t?frlJtv011uu1n 3.+ I 0.81 rl runarl

14 ouao't1L a 1! ''): f rtS u u? t't t ? ? 11u't Lo 3.55 0.75 fr

1.5 lurirlrxirivru rd'uaulorLrnn'iritr6u 2.53 0.78 !rrnarr

16
J, J

nl nttu Lu'tt'rt't'tvrultuunQ n::t]yrL1tlJ0 318 0.87 !runar.r

17
. c, 4e

ouoo11 L un't'r'.l1''1tu1ryla0.:[:uu?t1t11Y]u1 358 0.90 ft

18
a oe.

rl.]0n5 tlt lnnn5l!t?1yIu10u60'u.tutnylnualrSn 3.23 1.10 !runarl

19 f, rivrurdrulvldulir.:ruodrlfi uanruo 3.20 0.79 r.Jru na rr

20 a'u if, n.ixu o u vr n n i.rlur ruv fi ri u !iu 6 ri y u r 2.50 1.13 lrunarr
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J - Jd,- I v
a'r:1{vr n.6 i[6t'Mrr0nnn!jo{unHUuvl 910?g1t??1lu1vlug1u5'lu1,0ua{n']5 tg1r0n5

o v- & < .rv 
^ 

d <, , d
n15$UU5 7 lJU t9ru tSa?Uflqnuf,1691: tS.ltluuluult a{[:uu5

11 t061111 nltQau

riru

ruu.t[uu

tJ't 9tT'1 61U

Sgou

1 Gouitrdrivurudrlilaur:odrlr.fl dr{nrurmurorld' 383 0.71. o

2 fl 1 LvLA 0 nt: UUAUnE tA0n1t1t1lvlU'lt!l.J01Jo!*:n 3.45 0.78 !rlnarr

3
-ia! ruLn't'rr.Jal n ru n 0 n1l [: u l.t']t'lt 1'l vltr'lll1n 114 o 3.45 0.88 !rlnarl

4 AUia n n i'l A 1.]1n011: Ulr?t1t'l111U'l 315 0.89 t-ltl na r.r

5 nrriuuatl6?ivlurtirul#d'ufi vt-nuvn:uu'tunr:v'r{

61afli
4.00 0.68 o

6
- d q u-i

1t'rr11vr,1 Llrt?u 114[:uu']t'ro1.'l tooltu 3.45 0.75 !runax

7 fl 'r:15uut??vrtJ'rvr'r Lvloursuu:Inu?n!0:lut''19]r.l1n

1'U
4.18 0.64 a

I itrfi rivrurriluitrfi d.:raiuorrl6oiGuair ra::ri 4.03 0.89 o

9 n 1: L5 Ei U'r t',rt 11vtu 1n v vl't Lutnon't't! rn:uotYillYoo.l

w6oflrUuleraoorlal
3.25 1.01 !tunar.r

10
) vo , - J

out:uut't?vtu'ltlJl.J?t1vltt1 [iu1n n?1']t10u 3.08 0.7 6 rlruna r r

11 aut6n110ulnHUu1t10uuvlu'1t11'1'lvlu'l 308 1.10 lrunarr

12 0u56naunu.r0t:uu?t"rt??vlu1 3.33 4.94 lrunarr

T3
Ja s'lt1t??yru't ruu?t'rylulJ:y luturl0t'ta!luQ'r?uu1n 3.70 1.04 a

1.4 du6o'irlriaur:nGuuitririvrurlri 3.68 0.97 ft

15 lu{rhrdeiv urduaulorr nn'iritr5u 2.98 0.92 !runar.r

16
J, d

nnn:t! Lu'tt1t?'tvtu''ltuunn nll!ylu1tlj0 3.63 0.7 4 ft

77 " a )e
ouao?1 uurn?1}J0''ltuuyl9lo{t:uult''lt??ylu'l 388 0.88 FI

18
d .vG

Jron: !u 1nn n5:!t1?vlu10uoo{ 1rLor1nua1t:n 3.65 0.92 FI

19 t??vru1t?u Lvauy'r.:'ru0u1{tJtvrFfi a 3.78 0.83 F]

20 o'uif, ni: ruouvr nnisl,ur 2vfi riuuirl6'riyr u 1 315 1.00 !rlnar.l
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..i - ia. a t v
n1r'r.ifi n.7 ronnAro{finrEuufifisioitrEriilurfiugru:ro{oriourravradlnr:l{ig6'n:

- r,- J s o" 6 q 4 o A
nl:[5uuf 7 r]u lnul{a?uflrtnufi1dei t:{[:uu[U1.][t a{[:uul [50'i n?ltl

-4-<<,1alnvaluYll{i?n11rl,o{fntEuudurlsuudnurlfr 4

tavt to n1'llr

:ytlutonnflnouHUu l;9rut0flnnva':[:uu

n'l

[aau

dru

tut ltuu

u1nrtr'ru n?1ufilnu

61

toau

d?uruu.:[uu

,r1n56',tU a?l!v 1u

1 tt{au 0.64 ft 383 4.7 L ft

tt.t!?n 2.88 0.72 lruna r.r 3.45 0.78 runar.l

3 It.llJ',tn 328 0.91 runar.: 3.45 0.88 rJrunar.:

4 rti a! 2.93 4.92 runar': 3.15 0.89 ru na r,l

5 tt{lJ't n 3.53 0.85 0 4.00 0.68 fl

6 rtia! 2.90 1.10 rlnar.: 3.45 0.15 rl run ar r

7 ttn!'tn 393 0.69 a 4. 18 06q 0,

b tt.l1J1n 3.33 0.80 4.43 089 f)

9 rt.ra! 2.65 0.98 !runa r.r 3.25 101 !rrnat.r

10 Lt'1lJ't n 2.58 0.75 !runar.t 3.08 0.7 6 ! runar.r

11 It.!a! 2.90 0.87 rJrunar.r 3.08 1.10 lrlnarr

12 tlJ.llt't n 288 0.91 lrr na r.r 3.33 0.94 ru na r.l

1.3 tlJ.t!1n 3.43 081 I runar.t 3.70 1.04 fl

14 teJ{ a! 3.55 0.75 ft 3.68 a.97 {'l

15 tt.tl.Jt n 2.53 0.78 lunar.r 2.98 492 tJru na r,r

16 It{a! 3.18 0.87 !runar.r 3.63 0.7 4 fl

17 358 0.90 3.88 0.88 ,r

18 It.ia! 3.23 1.10 rlrlnal.r 3.65 a92 0

19 rt.i!?n i.lu 0.79 lrunar.r 3.78 0.83 fl

2A rt{a! 250 7.13 Urunar.r 3.15 1.00 ! runar.r

:')! 3.13 0.41 tJrunar.t 353 0.35 0

t 9.7 20

:vflu

uu6ln ru 0 000



1.L5

J - dd,a J '9t'l:1{fr n.8 as[uutiu!0{tanaera{unr:uulluuaaa !no1t'lt??11u11'lu5']unauuas
v & < "'uradrnr:l{iX6'n:n1:Guui z du Iouttarur^lqnBd'rdoilr.rGsutfl uu146i{

HUUS

ta$vl

ns[tuu tQaeFt0.lun r:uunoutSuu nstluu[0nnfl to.tun t:uun0u$uu

16{u?n

(s0)

16.!au

(50)

t?tl

(100)

SCOU[O9]n9t

(s)

ri{u?n

(50)

[i.i6u

(s0)

:'l
(100)

SUOU r0 9rO 9]

(s)

1 40 42 82 4.10 48 4B 96 480

33 31 64 3.20 40 37 77 385

3 31. 3T 62 3.10 36 35 71 3.55

4 29 3l 60 3.00 34 35 69 3.45

5 32 33 65 3.25 36 30 66 3.34

6 32 30 62 3.10 32 31 63 3.15

7 44 44 oo q.4a 48 41 95 4.15

B 29 3A 59 2.95 40 37 77 3.85

9 34 32 66 3.70 37 33 70 3.50

10 29 30 59 2.95 38 36 14 3.70

11 44 46 90 4.50 46 43 89 4.45

12 30 33 63 3.15 35 34 69 3.45

13 42 82 4.10 43 q5 88 4.40

14 30 29 59 2.95 37 37 74 3.70

15 34 34 68 3.40 17 37 3.10

16 17 14 )I 155 28 21. 49 245

1.1 30 28 58 2.90 3l 5I 62 310

1B 22 l7 39 1.95 20 25 45 225

19 32 32 64 3.24 37 35 66 3.34

20 32 32 64 5.ZU 40 31 77 3.85

21 35 34 69 3.45 32 29 61 305

22 42 42 84 4.20 48 47 95 4.75

l1 ZA 27 55 2.7 5 33 64 3.2A

I
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[i.ru?n

(50)

[t.:au

(s0)
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(100)

tsou[o0lnn

(5)

[i{u?n

(50)

[i{au
(s0)

:?

(100)

:rou[onn9t

(s)

2q 42 84 4.20 47 47 94 4.74

25 35 33 68 3.40 31 30 61. 345

26 32 27 59 , o( 33 37 70 J,5U

21 39 q2 81 4.05 4B 48 96 4.80

28 30 32 62 3.10 32 34 66 330

29 29 24 53 265 33 34 67 )_))

30 1.9 77 36 1.80 26 1.7 43 2.15

3\ 33 31 66 3.30 47 36 77 3.85

32 32 13 65 3.25 33 35 68 3.40

33 33 33 66 3.30 35 35 10 3.50

34 3t 27 58 2.90 35 34 69 3.45

35 31 14 65 3.25 31 27 58 2.90

36 27 29 56 280 35 32 67 3.35

27 79 LA ?ao 27 50 ?qo

38 29 29 58 2.94 38 37 15 3.t5

39 18 15 33 L65 25 24 49 245

4ui 37 32 61 J. 1) 38 37 75 3.75



117

fl111{d n.9 nsuuufiualnuuu qaouiorua#lqvdvrr.rnr:tie,ur.rd.rr3sufi'ufiuacildlriuu

hJudr z #rJoti rdo'rnrtn,rarnr.raruurl6tnrutolfintBuutfl u:ruqnna

tat]Yl
rad'rGuuri'ufi

(30 nvtluu)
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(30 nsrruu)

n?1 fl't?fiu't

osL[uu SACJA 

'

1 20 19 -1 -10.00

2 23 22 1 -t4.29

79 20 1 9.09

4 21. 21 0 0.00

5 23 22 1 -r4.29

6 22 21 1 12.50

7 20 20 0 0.00

8 24 25 1 16.67

9 21 20 1 -11.11

10 25 26 1 20.00

11 24 24 0 0.00

12 22 21 -1 -12.54

).1 22 2A 2 -25.00

l4 79 20 1 9.49

15 2A 18 -2 -20.00

1.6 22 22 0 000

L1 23 22 -1 -1.4.29

18 23 23 0 0.00

t9 19 18 1 -9.09

20 24 24 0 000

21 20 20 0 0.00

22 19 20 1 9.09

23 19 1B -t -9.09

24 )\ 25 0 0.00

25 23 24 1 14.29
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