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The purpose of this research was to study conceptual change in Absotute value

of grade 10 students by using Duat-Situated Learning Modet. The research method

was Quasi-ExperimentaI research with One Group pretest-posttest design. The

research instruments consisted of: 1) the knowtedge management plans based on

Duat-Situated Learning Modet, 2) mathematical conceptual test in Absolute value The

result of this research founded that before learning management, students mostly

understood in misconception understanding (MU) 64.52 percent. After using Duat-

Situated Learning Modet, the percentage of misconception understanding was

decreased to 48.10.
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n1:v{9!u1fl11$uu:[[asn?1!Lt '][0yt't.inruflfi1a9]5 n: a 0un{fi2tno nn n5l!n1:t:uLJ:yllJ'lu 114!n

- ,) s - r.l , z )e.
ru L:UU!n1: rUA U! ttua{! [u fiu [urljull LuLftl.tyt0 no 0.1[u una c [u0141ytL uu'tu0t:r]10.in1
y ,)airl:ni 6lilurnrluua'rui6 lounr:donr:riuuiuulanrunr:ojao.wytulyt (Dua[-Situated

Learning uodet) rtui6uilfiarur:nrUauuurJalulufrnriki fikiirnr:oonurluayrYouurdu

lou She (2002,2003, zooq) yrJ'Ld'LLnr:n'o6on::unr:riuui:.ruir1iyu1q1ani aur:nl{ld



fii: ulunr:aoufiuarnfiaru: uu! louldr!6 uu[r]aoLlufi'nrit orfrri uuluGol nrr nel

ornrn nr:aouoir nr:turusr"?l,oraar:riokiirnrrliouuavrirorrnlruSouoirunr:riruavyrr

nrrrSou aooodarfiurruio"uuo'rqiar i'uyrivra (2555) al!'j1 nr:fi{ritruinrtLrtrlo
s v ro,o ri I d ) 

' i ! - .jv.llut{niflf, nd riornd u tfi u cfi n nnonul nruuu rnq or n nr:rnr 15uu rfiernr:rJ6 uuI a.:n':rr
s w r.'Ja '- d .;

rrirlollufroifrfiodtfiluo':nuro.r Iotrvru'jr{riuufinr:rUduuutlalnrrrLr{rlolllri'nrjluur..ir.r
i - 4cvo

flna0{ou1{n1? u'rl.t1n auua{01n11tot! nltnonlt t:uut Lo u Lt n1ioon1:Ltuut?ytu'tfi1a0l

au ra'lcr.r'ruanlunltolala 0.:lJuFl0u11? I9r0:n1!n:0! n15 t:uu; rr!uafl1un1:rua0wy!'ryl

ltayaoon6'o.iniu.:'ruio-rrra{ :vnln:0j fl:ryvl'r (2556) fia1J'jrnr:fi{Gulinrurtrlorll
J i t - - ) v C - )va - ,)

vrf11.rflanfl 150{ n! n'urfia0uyIU0.ru29iu Yr0nn0{rln,iJu tnnQlnnl:yrhrSuu!n1:[uauuFl?''11.r

rrirlo'tuulun"nrirfirilrjtud'nurucu!!nnfro{0d1.11i1':uriurnfian ra#lornfildf!nrri,qnr:

riuuflnuldn:olnr: 6ouiuulanrunr:niao.rryrrryr

nrnfina'mlrtrrdu fiSduiraulodovrirnr:i'onr:riuuiuuuanrunrtniao.iuyru'r rr1

t - t ,- t )a
ulcqnm Ltnu[u014'D'ru?t']nfunfll6fl: t:o.r nlaxu:flr rlrofinu1r.rluyrflu 1{nruofi16er: ltav

,f,
n 1:r! a u lJ uu altJ L1.lvlfluyr1{nfu9tfl'r a0 t [ouflnu1r.lanlti]on1tnu1.,ltttuuan1!n1trll60{

a ,e .!,- a -.)ullu',rvr t:on a1a !:tu {u f,uufinu1 yl 4

r.z inqr.l:va.rriso{n1re{u
r' a .J ^ .r'

[1I0flnu']n'Druauuu!a{! tuylfiuyl'1.:n 9tfi1afltr:0in1arJ!:fu [ou0on1l t:u1J5uuLJ

an'run1:nia o.!1Jyru rn tsuu-oulfinurijd q

1.3 gau [tn1,o.tn1tio"u

1.3.1 ndtrflifiu'lu

rinriuu:vo"urYurio ou fi nurijd 4 B nmtiauit 1 il nr:6nur zsss 1:r 6 uuyirly{f

fliflvrur drmorotqo! o-.u4ioq!a:1r61fi rilfnilurundudnr:finurfoolfinur lro 29 fi
ctr5uua'rivnr:r5uufnnlnarani 0t'tt.lyanamiru u6lu y{ytofint1r 2551 1i1u?u 37 nu loiuru!rai-

otnnr:16onuuurnlcoi (Specified sampting)

r. g.z rdor{rvr''ldlunltfinul
4- . t

ru0141:'lU2r1ntuofl 1A9]l $O,t n1drlu:tu A1nuu.:ao[5ul.Jnrunnran5 :roitr
dr3',, oYu u-u o r fi n urfl d 4-6 a n r !n d i rair n r : a o r i y u r n r a n i ua s ry nlula E ra dn a n :

- z.!
ununar.:nr:fr nurriufiuoru rrylofi'n:-w 255 1

3



r.g.a sr'rurJ:dfinry,

t.3.3.r oi'ruU:fru 6o nr:i'onr:riuuiuuanrunr:aiao.:rryr11111 6o.lrird'rrtl:ni

1.3.3.2 n'-?urjro1l 6o duviorjyrrnfisrfirafli 6olrirfiil:niuavnr:r!duuurjar
^ 

t) ,-
,J Ll.Jvt61Jvt1,:n nfi 'rAfl : [:0nq1atu5fu

1.4 iurufruYiraflrv

r.q.r uluyin{flr.:asfiernrani yl1u6{ n?'urt,10uul60d1n'ruv6on:u6o:ruuoosio
& a uriurtj:vrra zua ufluda a:tllu0v'[:o{n16t.]!:ruoutfl n01nn1lt:uuiulr1]u1!uavfl qElu'

- i .a Jc
t0{m?t0{tnu?nuFr'ta!!:tu s{LLuar,ra01nflvu1]uytLnn1n$uuytFraou?nr.t [umfluyl1{n0J9rfi1a05
) ' - .;
Gorriraiuu:riloul{rncucifiaonn;'0.:ri'urluri'nrjvnrivruraran j srluuur6oro.r Haidar (1997)

rj:vunfi,{ri'uluvTo{ynrndsrarami i q uuu 6o

1.4.1. 1 rinriauirlun"rdmT .:nfi nalaniu!ua!!:0i (CompLete Understanding:
,t

LU) n0 unr: uu[!110 tllJ1noa1n6u :0n?1t]fto:?1j u0or']0tl.J0v11J0.in cunr{larllou[nonlnn]:
e4

$ uuluyluu 1! ttavulu'tu5 v!? a m a t!u,ijoa I u,ij a {o? !o ! tn u2 n! n1at.l tu vll tvun[:uuv'lUi
ea

n1n0!nnuav [vtl40 araonnaa.:nuuvuu'lx,uo{n1a!!ttu

t.4.t.2 rjnriuuilluyr"fldyrr.:nriqrfllaniuwtrjauq:ni (Partiat Understanding:

Pu) 6o fnriuurdrlo uur6odr6'ryuioarrlfi o:rutroooiordovrtornrinarafl idutfi oornnr:
U.

t:uuluvrLru'ru $acu'uJ'r! lc rJ?a H a [!u10a:ut0 !012 r0{ [n u? n! a16 1.JItu vrltvun$uli141rrilJ
v ic, w

n1fl0unnttav Lu Ll4tu0,.la un r:uu14']nlflaunnBa u I tuni]a t!a 00na 0.: n!uvtuu'u]110.ln''l
)v

a!u:zu un$ uu141n1n0ur.rfluav tvrv00.lavraonna0nnu!vluu'ru1,0{n1a!utru unt:uut}.r}11
vl

Fr''lsr0![[av L Lvnr.ra 60nnn0'tn!!yuuMJ0.:n16 ut

t.q. t.l iln G u u i llu rin rj vr r.: n nl n fl 1 a o i uu ! n a r o rn 6 o u ( Misconception

Understanding: uu) 6o rinrSour{r'l,ouur6oiir6'19raSonrrr6o:?uuoereioldo 1,tlo'i

nfiooranio'urfinol nnr:n'uuiuvtiuuua vdulJ:c!raHa riu{oa:U! olsir ro{16ur fiu rir
j

a!!:tu vl'ltuunt:uuy'tR19ra! 9tuav[:J[14n4flila un$uu14ln100ur.lo[avt ty9]fiayt
t ;\, e

l!400 n a a.r nu!vl1.,tu'rl.J1J 0 { n1a!!: ru unt:uuLlJvlnln0!LtayLurl4fltJa [!aoonao{n!uyt

uu'1x10{n'ta!u:fu

1.4. t.4 rinriauhjillun-fi drrlnn:nfl laoi (No Understanding: N U) 6o rinriuu
eq , t

rlr1L0uu1noa'rnruy:04?'D.lFtot?uu0ost0ru0141l0.rnfunfllan50utnoa1n n1l t5uu5uyttu1ll
i -,-ua srirrr!:vrr ar.ra rtjurloa:rJtoldr uol rilu.lriurira'lu:ru tirlririn riorllrir,rrriroo! *acll't#

[149ttJ n



t.4.2 nT:uJdouurja.rulurinrivrrrnfinnrasri vrrudl a-nuruv,uornr:uJd uurlui'n{
- .A t)^ !vrrrnnlflnlaniGo.:rira'ur;:ojfirfrnfiuua-.:ornnr:d'onr:rieruiuuuanrunli0jaoi!yMfl lou

ttliuutfiu!ornnr:u a zuanvrruufikiornnr:qr:rouurynaotrinlluri'arinr roniflarafli6or
.J ,f ,

eira'lr;: niu'rriou ti ur.J (Pre-test) v#rriuu (Post-test) 6lia'nuructo':n1rt!6uuu!a,in1x
.)

n:o!n1i tUAuuur.Jaluluri'er{ror She and Liao (2010) r.J:c undlifiulluvTairrrnfinaratri
J , e , -lt:0in'ta!u:6u o.iu

1.4.2. 1 u!! 0 n oior o eirr rirlarir (Progress: PG) 6 o rin ri uu uid uurluri'niln r r
- .a q tlv

nfuofi'ra0:0'rntolJL!u Luvlfluyr'1{n nfi1aer:y0 nn0{uava1!r'n0un!qJv1a01'un1: vrvrlvlru

kivrsrillo

1.4.2.2 uuuqnfroiotill 16! (Maintain-Conect: MTC) 6o rin r,iuufi llufirrimrl
- .J t)s

nfionraorifignd'o{uuu!6rr*ava'r:.rlrnrdf,qJy1a0'runr:njfiri'rvrutrirr.leiru

1.4.2.3 rtuuq noioltfi orur.rdru (Maintain-Partial Correct: MTpC) 6o finriuu
.J s v . - .e - rJ

tuauu:Jtuvtfluvllnnruflflla0r:11n!Luytfiuyl'1.:nfuflfi1ao:0n0ro{LlJultlufifiuvt'].inruflfl1afi:vl
! .Av , a - a ,t

t! nn rl 0.iLta va1u15 n rrnu ruv1a0lun'D ruvrvr'lvn u [olJ 1{a?u vt0un LSuu[uauuu tuvrfluvn {

- t)t , v
nfu n fl 1a fl:11n! Luv fiuvt1{n rufl f]1a n lfl [! q n n 0.: rUu'.l Ll/ vl Fluvl']{n ru n Flla m i n n n 0.i ua v

tA v
uJal']',r50un!qJv1a01un1:ru yr''lyl'ru

1.4.2.4 uuullnn6'o.rotir.:tdu (Maintain-lncorrect: MTIC) 6o rinGuufirluriari

vrrrorinnr asr f frlri0 noio{ rL!u rAx rra vhiatn:o urif, ryfi ']a01unr:njdyilyrl u

1.4.2.5 uuu 0 oooulrJ 
d 

a?rrrlilQ nfror (Retrogression: RTG) 6o rinGou uJ6au

lluvr'nrjyrrln ri nfi 1a nin r nuluyinriy rrnfiflfl ra fl 5dn ndo.r rflurLIuri'nrivrr r n nj sra ra n id
lrionrior uavhiaur:nuriitur4i6ni!n1:n fi i'ii'ru

1.4.3 n1:dn n'rt rEtrufuuu a n ru nlroi6lotu?ru 1T (Duat-situated learning modet:

DSLM) u!'ru6.: nr:i'onr:6uufiinr:oonuuuanrunltnjaoi!yru'rvrr{or ririi'u1:ni rfio'[#
.Js-rJa*-t)

unr:u!n nu'] tu6n'r:r!auuuua{! 11.t11?1uyl}!0q Lrru 114!!ul.J[uytflurnngto,l 11.]Lroava0'tun1:
) I ; ,_,
vo0n$uuul.Jl]ljylu'tytl4u1 au 2 u:vnl: toun nl:yl't Luun$uutnon2MJo[tu.:yl1.ln?.)r]no

uiohiaonndorri'u:v14i1.ln?'l!516rrto.:rinGuurirlluvr'nrilrarifiocriuui uav5nurirfiuir6o

ovtirulv{rinriuraM:nai1{11ufi'firiLyridondor 6.:i o rYunou looffii'ukiriruljrcungild
i , v .-!n!u:ljYrtJ0in1:nnn15t:uu5:1u?t1ntu0fl16n: t50{ n1a!ul n{ur,-

!)riufi 1 n r:sl : : o a o ! !I! fi'fl iyl'r{ n fi n fl 1 a o i (Examining attributes of the

mathematics concept) rijun r:o:r o a ol rdorarfi;irdry rioulufi'arjvrr.: n risrflraeri6o{ ri1

aru:tu



6

,tufi z nr:dr:ronrurdT louluvt-nrjvrrlntisrnranififio{rFutolrinriou (Probing

students' misconceptions of the mathematics concept) 6.r riJu riu n o u d fro ln r: o v

4 , - !1- . -'-o ' ' \
ni?oao!u1i1fn15u!!n?,l1]t{10t]lu{fi,vl'l.lnrun6169l:Ll0': nla !i&l 0u1{tl

Z ) ^ < ) u 3i
{ufi 3 nr:itn:rvil rfroohn{unmu Lul [or.] [u14rluvllnnruerfl 1ae]l'ti0{unt:ulJvlu

n?1!,tj,tonn!n ioi (Anatyzing which mentat sets students tact<) 6.:1usr:ldovuanihi't1i1r

- - J , , J i ora
firlotOlnr u6ofrl nyri olo drl ua lvLn1yan tltOylou Lt [un1ra:1.:tJ Luvlfluv']{nturlfl'la n:
4 ,a
[:a{nlarJU;tu

d, d + n',, u. n,tu ! a n 1 u n "r I ni ui o oi'l o d r s fi 1d1u n r : i'o n r : ri o u { ( Desi gn i n g

duat-situated learning events) 6laorunr:niu,rd rdov riuh1 n rlnr:i rn:rvflurYud l lnu

anlunlrnjdoonulldocdo{ilyru.ryod 2 !lsnit 6o t) rirlfrrfio{oudr::ra'jr.:n':uf[rarifru

n?lxflau uav z) rirlfirfiouluvr'nriLrarj dldrr,lrn.jrrin6uufiuluvTarifitriqnfrol ocd'0.:inr:

oon uuuanlun't:njhivaroaorunr:nlrfi oLin:ounqujuluri'arjtueiliuril u

! e ----,1-iufr 5 ri'r ri u n rl d'o n 1 : t5 u uf o 1rl a 0 1r n 1l rIlvt q n 0 0 n tt! u L? a lvl ! u n t5 u u

' 'f, '(lnstructing with duaGsituated learning events) lraX t5 OU!! luylflUy]1.:nfuflfi1au5t:0n n'l

al.Juruflenn0i
! ) e) ,q '1,tiufr 6 rirriunr:o-o n1r t5uuivla 0lun1lni I tJrvl'lvll uu tuvlflualul!unt:uu

(lnstructing with chal.Lenging situated learning event) loutiJolonratvirjnritruloiinr:
-Ja ,! J 4

rl:vunsilinmr.i6ofri rrairlanrun'trruluritu!1 [1r0ttlun1ln:?aa0u Lvtlu [n?luntiuuxnl5
.tr

rtJauuu!a{! tuvrflu

t.s rl:Eltrtrifi nrniroskiiu

1.5.1 dnGuudlriiunr:d'onr:tisuitlu!anrunl:niao.ilJYMvl irlIufi'ndmf infi0fi1aoi

u!unalnrna0u aoai

1.5.2 riJuuurur.rritairn;1unr:rJilrJlruavrYorurion::rLnr:tiuunltao!tfrotfi
- .a

unrtuur.l! [urifi uv]1infunfl 'tant 0n0r0.: lu:'lu?11noln?l1an5

1.5.3 rfluuurvrT{druiun:1unr:ririd'ufirfiurdolrYunltGuunltaor:Tuitrnfisrfiraoj



1.6 nto!uu?Fon15?au

dru:srrrt

t. duri'nivrrlnrinfl rani
,)

2. n1:rUau!u!a{uLuvlfluvl1.in flft'lau:

n"rurj:fru

nr:o-onr:riouinun:ou

DuaL-Situated Learning Modet: DSLM

7



!-
uvtvt z

-- ! j y
[4n61:[[ar{1u?num[nu?t0{

-- tr . I
nliiiu!50.i n'r:fl-nu12 a n1:io n1: fi uuirtu! 601un't tnia o{!vtlJ'rfl Go.irild'!.J!:0:

duriruufr nurfl d q rii{uldfi nutonali rav.i'ruio ufi rdur{o{ d'{riolild

2.1 ua-nartr[nunarrnr:6ntrn"ufiutru'vtuod'n:rt 255i nduar:vnr:tiuui
--'-''ii ''''-' - a !

nfi noraoi :vriurioUlfi nulerouilalu

2.2 ru?vri{n'r:{'ofi on::lnr:tiuuirrrinfiranjnr!.r6"tdr-o Got rir#ru:nj

2.3 ni1,,vlJlulJourluri'nri 

. ---- -n"'-

2.4 nr:r-onr:Guuiuuraorunr:niaoluvl1J1vr
-- J !

2.5 .l1U2ilUYtrnU2tA{

2.1 u#n4n:ununarrn'r:finnrrYudugru rlvrodntrt z5st n{uar:vnr:risuiatiflsrani

SCOU!figrdnUlnAUualU

2.1.t d1truav 1fl:trunr:Gsui nsunrnrititlu d'rfiiorirl{u l.q-o

z.l.l.L all!*a!!rn:orunr:tit 1.Ji

i.
ar:vfr 1 riruruuavnr:rirrfiunr:

u1m:$'ru n 1. I rirto6.rnr lrJllalnvn'l uuo{ n 15 u6onlilu?ulrae

nr:lddruruluiislrir

urer:i'ru n t.2 rir1o6.:arafi rfi oiuornnr:rirtfiunr:tolriruru

rravnrrufirirYuti:vra'jrrnr:rirriunr:rirl 1 uavlinr:rirriunr:1unr:uriiryvr

1.r'ler:I11.r n 1.3'tdnr:rJ:v!rrurirlunr:r{T urrurravrrriilryur

lu1en6lu n t.4 r'rir'to:vlur'ruruuavdrall3rdurriuil'ruruhJl{
J,61:J 2 n1:afl

!'rsri61ll n z. t rirloduorurfi u'lfiunr:irr iotravntnnvtututo
.,1 js

l0naiyln0in'l:?o
.lv

lulell01u n z.z ttn!ruvl Lnu? n!nl:?fi
!,

al:Vyt 3 $tlnfun

rlr0nilu a 3. 1 oBururra;irn:rvvi:r.Ju:trnninaorifr rua;auifr
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rJ'rer:6'lu n 3.2 ldnr:fi nnrn (visualization) ldrraqara16tnn'u

rJ3q! (spatial reasoning) uavlduuudlao{vr''l{L:t1nn:n (geometric modet) '[unr:rrfi'tryr,rr

ar:vd q fitndsr

rlrn:g'ni n q.t r{rtouaci ra:rviluuugtJ (paftern) n?'ua'!fiuis

uavflrdt'u

r1n:611] n q.z'tdifloil alJn1l oa:ln1: n:1vl uavn'?ttu!t8.1

nrionraori (mathematical model) du 1 uuuanrunr:nirir.l 1naooouu an?1!xll'lu ttas

ulllLrunlqJ 1

)-
a1:uvr 5 n1:-tnl'rvrtj0!a[!avn?1t]u'l0vtlju

u1o:f lu o s.t r{r1,ouavl{iEnT :vrlafr filunr:itn:'rtiltoXa

urer:s11r n s.z'l{i6nr:vrrlafi6rravnrtrirdu?fiun?1']au

tuu [unltn1nn1:fu !oau'].!a!ruEar]ira
v) , 4' ' e

!1n:!'lu n 5.3 Ltn?1rlirnu?n!a0nuavn?uu'ltJtuut?Utu

n1:noaui,0 uavl'!n!qJu1
)-

allvvr 6 rnuuLtacn:vu?un']lvl1{nonfl'tau:

Lt'tet :-t'tu a 6. 1 inl 1ri a 1! r:ntun r:rrrit rg u 1 n 151ritu n il a

a4:Js.
n15doa1: n1:don'211l !'r uvrl{ntusrfl'16u iuav n1:U1tau0 n'l5 t! 0r]Lu{n21!5sl'l.l 'l vlli

J s r) a - -i In glfl1an:uacttou[u.rnruofllan:nufllan:ou .l llavlJn?l no:l:!a:1{455n

2.1.1.2 nrunryrririeru
Z - a a,)

0!tu![u1,lflnul!vr 6

t) finruF o:rr uoo [d u? fiu:vuu o'ru':uoir rira'lr;:nito.riirurulil
" - ! n - J r " - Ja lo u a, "a1u?unr{ilag tu:u'u0'!n:nrYl uava'r!?u0:.ivr0q Luluratunnla,ivlLltattnla':tuui'lu?uol:nuv

" -J o " -J14'rFi1!:vr.r'rruro!druruoi.:fiaqlugrJn:ruri'rardlu?uo3,rfrog1u;rJratunrird'{ou1di6nr:

rirurzudrurrval lLaya'r 1:nd1auri6,uo.:druruoirlUl.fi'td

z) in':trfria':d'n:rrirusrfl nrui61tn{nronvtu:vttvvtt{ n?1}ra.iBav
)-

unuqJvlrnu?nun1:?rt l,tt

3) in: rr6o:ru uoolu 60 irtn nr:sirriunr:to.:rtn uavldnrrui
)v
rnu?riuuaunifl!?uu-oou$oiuao.rrtnltl'tduriflrgra'la'r!1:0 uavn5rnaounrlxarJ!uEaxfia

ro{n1i'l}i[14srr.la

4) tdrlouavaur:n1{nr:'lfruaqaaruuqrJriuuavi:riuld
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5) i nr r :r 6 o :rr u o o rd u r fil nr rl dl r{u iiua v fl r ri{u a rur:otd
n r u #l rir.r ij ua c fl .r rit'u u rii ry urlu a n r u n r : niri r.: 1 ki

o) rtrhnrur,tlratorrirduratnfi n airo"ur:trnnf n rrayaur:nyrtori
fi'rlilld rirlonruulluto{ au?ntol n roiu:nroloun:!raunrifl oun:!r:trnfin uavur

ira!?n n vrodu:n,uoroun:lratnofn uavolnr!Lt1r'rnn:nloul{an:mvdrhldlfr
J/) IUavrrl Ln nl:un6!n1t uavoar]nl:9r?uU:rou20nt Ltltnua0{ t?rJri

1dn:rlltoraur: oalnr: r,16ofl lri{ulunr:ui'f, qJul

[1J',] LQ?0 n1:4',]:?0n?1}]no Lyua u 1n{1u 16 o nl{ri rna rlki!'r.r r v a! n"rla) r?h'Lo?-6nr:dr:':on:rrFnufi uoeir.r.iru 16onl{rirnarlld'u,rrLrvaun"l
,ii
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(1) rinrEuuilluvr"nrjvrr,:nnlotflraerSu!!a!!rnj (Comptete Understanding: CU)
,!
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.te ./ e

uavlvtt n a aoqna0.inuuyluullll,o.ln,]a!ulfu
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a .J ^ .^ !

n'nfi nBln1l tua uuuua{tl ttJ11fiu tulJlLJyilJ0{nu0fi'1an:Inqltu a.!n']:frnulnlt
,J , i - .Jruauult!a{! Luyrfiu !uuiuynj0iaytulfilani Lqu 15unl nn']tfrnu'tn1l rLJduul'tua.:r.] lu{fii Lu

) :, e .J
:''j u?!11'{a na [a vt??yru't ti19l[:1]9tutj0,:nltruauurrua{x[uLnu n0 n1:y'r fi19t0!?'t?i1

atirrl:ovrirlvirinriuuuJa'oulluvTnriornrlum'arivd.:lrjrflu5nlluvr"nrirai.:1d (Reinders,

1999)

Hewson (1992) nrit'jr nr:uJduuurJa.ruluu"nrjriuovrJ:vnoudruolrirJ:vnouoqj

2 o{n!:vnau oa

(1) frorririr6.rnrui uavrJ:val nr:niriuuo.rrinriuuifi rrriounr:ldiunr:
tnnl:t:uut

(2) anrvrurndoriaran:vrurionr:rirhirfi onr:uJduurlurTnri rdu id#arur:n
u aeA ,i . r - , -; J -tn0i LutnonlStuauuuua{! Luvlflu }1:0anuu!n?1t]14!1un0rnt:uu

She and Liao (2010) nrill'ir rinGaunvinr:rilduuurja.rlluu'nrirdorinritrufi
t y .; s - zj j . do ; !

l.l luvlfluvl0nno{ L9ruyr0't:tu101nn1!?1l1] lu fluytnal0rna0u?'uJ01u?utYlrJ,uuvr:0aoa{flaoo
v ,/ < - .! ,.Jnr:enn1:r:uu: uacnlir!auut,r!a.i!]uvifl riiuavr!auuu!ar:v6'u1arfi or:rurornnr:nou

. ;!
rirnruriout5uurU5uurfruuduyd{6uu'j1frn?rrrlndo.:rfiriur,rionrr6rviorioun'jrrdu Iou

'-f , lw.d "- < -.e J 4,--d iJ oqeud
fl'llrua uul'l!a.rx l,u flu 14:0n'']tn100! tuyrfiuylna'ln rna0unJu0n?0n1:fiu.lyt0vytl luunHUu

rfinnr:riuufotirlfinrur.rlru (meaningful. tearning) ttavL6]rfi-nunrlr lnuocai'o':finr:a'.!rai!
.) < - ti ) .e e )

[uun r:uu!n1:!:u rua uu! Luyrnuyrna']orna0u [, Lnarau{u lur fluaolslPIlan: [14!']n Eo

(asool u:rJ:rr, 2556; drl6rmn Atparstan et at., 2003) 6.:irinnr:finurhinruulrato.l
..1 < -.-:n1:[uauuuua.:rJ l,uylflu o.:u

avoo.i yr:!:'tr (2556) hinrrlur.nu'ir n:v! 2u nr:yYnruruluu nirdl.u o I
a 1 r w .* , , a ) .)d , ,unl:uu{{01nruulr tuyrfluyr t!a0nna 0{y:ona1orfla0u01n! luytfluno]0tfi1afl5yI!aqual vi0

,J , t , r.J J c ., < - . - trluauuuua{! tuvrflu aa'rorna0u [u{! luylfluyllinruofllan:ytnnet0n Lnurn[5uunv n1:a51.1
I s .! , .;u a 

'.-" 
! -

l.i tufl nuil']uu:ya!n1:rufi unt:uu [n5u Luturtuu

dryryrinrj nrByt.! (2556) hinmuylru'jr rfl un:vurunr:yrhurllur4'nirfi uto.:
---g..i ., s v rJ a ,e s - rJun$uut.r010!uuu Luytfluytaaofla0inu [u14ntn6uerfi1ar]5ouua? fi5or!auuu!a.lt]lufflufr

n a l o Ln ai o ulil {'}tlu ri'fi {n fi n n r a sr i Io u fi dn u ru v n l : rU 6 0 u uU a utlr yt-fl do r ! n : o u rr o.t

Dykstra et a1.,0992)
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01?l ylau E (2555)'tfinrur,tlru'ir n:vlrunr:ddoa:rjtolnrrrLfi ol,tionrrn
vq .t v l-,.Ja i .i - .J .c - Jllj'rlanlu[un?unnafl!ooan!oa{yu{rnfln']:r!auurut!olnLn! {{auLuu5u n1.:15uu5rnntu

!tuvfiuv{ana

.rrrrvriau eiourittrr (2556)'hinruvlruiT nr:!:nrtiduudldrinrEtiurdrlolu
1 - r.J ,) a, ,i . !

lr Ll.J11fiUr:0.i raut!1ur0r.r !:1.it!auut!ultturflLJ[ur]yr0nm0.i1un?1rftr,lL[avranufuvnl:
,J

tua uuuua{x lu{pruer11ln:ourro,: Dykstra et al., 099 2)

6.ra:rJ'ir n1:rUauur!a{ilIuri'riynlnnlonrani 6o nr:irinGuuinr:uJduuna'l
I w . a .) , e ita{! Luvrflur l {n fu m fi 1a 9r: t:0 { n'rai! ! t fu01n n q ! ro }l t!unq! [u!ttavlnrSuua'ul'EoyrnJy1

o t)s a J
n1o0!'tJ0{an11.ln lSrUyryrlyr'ru Lur;0in1a!!:ru to 0ua'tnn1:0rtn1t r: uu;rr!uanlun't:fua0i

) , , J .)
uvrlJ']u t{ na !'u0 i! Luvrflu! 2 nall n0 natjyt 1 na!10.:r.tLullfluyl'Nnfuofl1afllytonfl0.i

rJ:v nou d'r orluyr"nriurrnfin ara n iLruuar.r\i:0: Iavr1rtri'fidvlr{nfi nara n irruulilalr;:ni
' J - rJc ,

uavnarJYl 2 na!ta{I Luyrfluyrl{n tI]flfl1ao 5 t!n n9roru:v nauo?uLrtuytfllJyl'r{nfu0fl14n:
A c - r i - ,J ,

[Luuaa10 tna 0uttau L!xu LuMfiuvll{flrI19tfl 1a0t 0{a nuruvto{n 1l t!a uuu! a { !uvtfluYt't{

nfinnraniGarriralX:nl fl1:rn:ounlruJduuuila.ul!fi'fld!on She and Liao (2010) rtu

o.tl.J

(1) uu u q nd'o.ro drr r{r':vrjr (Progress: pc) 6o rin ri uu uJ d u urLIufi'nivlrl
- t) .ee tv

nrugrfi1a9r:01nto!tljulr [u11?1uY]'l.1nfurlfi1an5 0nn0i a1!'r:0un! qJu1a0'rvnllruvlvllvllu lo

ri'rvro

(2) uuu qn d'or o ei rr tGrL (Maintain-Correct: MTC) 6 o rin 15uuIllui'nirrl
- rJ t)v

nriornraorifi qnd'o{uuurA! a1r.r1:nudilrUx1an1un1rnjfr }ilvr1oldurleiru

(3) uuugndo.rrfiu!!1.rd2u (Maintain-PartiaI Correct: MTPC) 60 rinritrlnJduu
- ;i ')!turfluvr'r.rn fl fl1a 0ri 01ftrJ [u14?]u 1{nfustfl'lafllvl0 n u 0.:luuri tuvlrluvll{nfu9lfl 1afl:vl

t)y , - - a ,) I v ,

ltt{nero'l ar! 1:0 unUfUx''ra nlunll ruvlvllvtl u ltlu 1{ a?u : ou n t: uu Lua uu! lullrluvll'l

nfinnrasriornllufi'mjvrr.lnfinnramidlriqnoiorriuuluri'nrivrrlnfion'raoi0ndo'i lriaur:o
tl v

unu qJu'l6n1un1:tuvlYl"lvl'l u

(+) uuulriqndo.raeirlrdl (Maintain-lnconect: MTlc) 6o rin riouiulufr'nivnl
^ tA, w .,1.Y 'nrionlafl ivt=UiOn6o.tuuutdl lriaM10uRtJrU141a01un1:ruvlvl''lvl1u

(S) uu u no n a ui! { nr rutr1 q nri'o.t (Retrogression: RTG) 6 o rin ri uu rrJ d uu

uluri'rriurl a fi o fi.16 eri n lnlluvtniyrrl atio nra srifiq n fiol rfluuluri'arivrrlnfisrara n ifi

biqnriol uavhjarur:nuritruu'ra01un1rniivi1vi1u
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.ii gnr: tUduu urJa rlluvr"r rravairrnr: ri ul ioei rlinrrlylru (meaningfut

Learning) 6onr:ylmruyrSonr:rl6uua':uirfilfifioqjiul#riJunrruflr,lrififiorruqndor
, ) d i , J"-

:.r1nfl?1 {{In:u!?u n1:n o n1: t: uun't:aouy a1u:lJ ulJlJyla't,l1ln.yi0lu'rLUa10tliy!1uu L9l

)q X oyu{ Luuuo0 nltann15[Suutuu!a01un1lrua0,!lJy]u'tyl

2.4 nr:o-onr:rEouiutuu60run'ltoiao.luyturvr

nr:donr:riuu!tt!!af]'luni:njaon!ynJlyt (Duat-situated l.earning modeL: DSLM)

- 3.riruuriulourinnlifinu'l Hsiao-ching She rflu:rJ uulnr:o-onr:6ouirdofinutrluviarjuac
,! , I w .

n1:LUaU!ltua.: l,uvr?1ut,0{unHUu tlu']y![uLf,u!cinuruvr!uu.lrl0::! n15?i1e21r]rljltn
J w t - r ,J Y ""tnu?nu! !uflfi1/ttavnlSruauutt a{tJ tullfllJta{Inr:uuuunlvy]'t L91u1n n1:do n1:[5uu5ltljl]

- S i .Jo r.
6 01U fl',]: fl A 0 '!U 

yru 1yl0.: n nyl'ltlJ l tJu [o ua n'lu n1: auyl tt Lu n l:1u n1: L: uu50 nun?1ua1n
4 ../ - r w r i010{yl0'r:ru1ta0na01un1:ruflaaona0{n!n1:tnn:Jtulifluuavtnu?10.:fl!n?1!:14t0

i,t)
u:v6u nllfulorjto.:unt:uu tnoguullut'tu?lavaMl0at1.:n1'lu1.l !uylflu h4']0''rnn?1!51450

. ",vo !urva!n1:6uLo!lo 0nrno0.intvqut un[:uurnnn?ltl[!a0ona0{y]1{!qJfu1 (create
.! a v ) , -urssonance] n!n?1!ltntJ n a't?n 0a 01u n't: tuuuo yrJlJytu'11114u'tylo u 2 0u'1{ o0n1:yt1ty

unt5uulnon21ll,uo uu{y11.!n?ll,lno u:o [t.]aoona 0.i nu:yy11.:n11!l Lflu?]o iunr:u!nur[u
u ut 'J , s - d ,j p jo

Ylflu ll4lJvl0vt:uu5 l,lay n']:t? u [14un r: uufl']!'.llna51n1.] tu fiutl4xytnnoa{ e,{[unl:oonl:!n

rEuufnr:rilorlonralririnriuuleii?i?!i?u1un1ln1nrn'rri'roou!oianlunrrnifu ii.:rirhJ{nr:

rtlaJuuuilarrfluyr-nrjuacrfiulonral!ftinriuuld'rfiotluyr'nrflrarj (Restructuring) irirfluuluu'nri
A y )- -Zfrqnoior 6rfi o nnnou Iquriio"alddrurrJ:yuno{l{nnui!yr1ro{nltd'on1:riuuf:ruitr

^ , -.iaor0lfl1agt: n.:u
ZJ,tiu fi 1 nr:n:'lnaau!luyr"fldylt{nriofilani ( Examiningattributes of the

mathematics concept) riunr:o:rraoulluvr"aridrir6'ryriolluri'nrjvnlnrisrnramS6o.: rir

6!!tfu
z 1^,u-ufr 2 n1:ai'll?in?'t!r.[llorluffiuynlnr[fiarasrifrio{16luolu"nriuu (probing

students' misconceptions of the mathematics concept) 6lrijurYusr oudd'olnr.:ov
t l w i J .vm:?060l.i141?1Un[:uurJn?']rlu1 !a! [u14fl tr1nnrufl F]1afi 5150{ rila',!vrru od.i.:1:

_J. -e ^ ^ ,.-4-y e r v . )a1]Uyl 5 n1:? tnllvytl\0iq nar.t02.]x ttJl tor,l luytfluyl1ind0fi.]afliton{n15uufii

FlzlutlnnnUn iol (Anatyzing which mentaI sets students tact ) 6fl,1n:ldovtr60.fli'rl;!
a-i,
0.:t n1,0{a1116o fru nn io.loeirr rov{'ry ro1vo.! rfiofio vlt1un r:a iru:Iuvr"fldyr.:n oln fl ra m i
d ,-
[:0in']6lt!:tu
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! ) - , a.,,,ttu 4 n1:oonuuuanlunllruy50el?0u1.iyl [t Lunlsio nll t5uui (Designrng

dua[-situated Learninq events) d,:anru nr:njrya'rdoy rtJuh]nru nr:i rn:rcfludud a lou
r) ! - -a01uni:rufioonLruuiovd'orfiunulyoei 2 !:vnlr 6o t ) rirlfiufiorjoud{:cl.i.jrrnr1}rflyrjd1j

, ) w d s - .& , e
n111.nlfllJ lray 2) ylltylnottu nuLux tnnlyl n?1un[5 ulJtJ! turfluy][uQ nnon 03n0n!n1:

oonLr!!a0lunlrnflriraaruaorunr:nirfio'lrin:ounalriulluyr"nrin,lrirriudrer
!, ) - " 

' .;
1rl.Jvr 5 rt"rruun1500n'li[:uuln']t.]anlunltolytnn00nu!! Lid'ty5!unr:ulr

(lnstructing with duat-situated (earning events) lfr'dr;uufilluri'nrjrrlnfiofllanir{o{ Fi1

a!!: ylnn00.i

! ; " - v) .. t;etuyt 6 0"rluu n 1t0 0 n1: t:uu:ytanlunl:ru [u1]ylyl'tyll ux tu11fiud'1145!un tlUU

(lnstructing with chatl.enging situated learning event) IourflrrlonralvirinrEuuldinr:
, -,e - !d ,i ) c.

uSvunn[{n?1!n9] r ula:1.ia01!n'r:ru Ly!{ur.t't ul0rUun1:sl:?r60lJ trrlu [n?1un t5u1] n1:

2.5.1. 1 {1uio'udrfi srfiunr:rilduuurjaslluvi'fld

rul6uuurja.uTuri'ari

-u A A.t'tu?iufl tnulgo.t

2.5. 1 lruii'olurJ:cryn

6'rprgrinri tuul'r.i (2555) 6nurnr:uJduuurJa'ulufi'nrjuavivd'un?tr
J - - .l et{r'[ovr.rt:trnnf ntoru"nri uun'unro!ylqufrioi van Hiele 15o.: r:lrn rls]i rn:1rti L!o!6u

X - < a,) - - ituuouuflnulur 4 t!unll?0utru!n:rufinu1 [t:v ruuu?f,?0urt.infun1y{y]ruun1:!:lu1urt.i

irn:rvri (Analytic Description) Iouir-nqtJ:va.:ri oidt) rfioEnutrlur{nil#olr:trrnoln
^ .l u ! - < aJ -s?rn:''rvvtua{nut0.:unt:uutu:J5u1lfl nuluyt 4 [:.tL:uLnItna1 n0uuayua{n1:an n1:[iuui

lfionJaruuur.Jaruluri'flil2) rfiofinur#nuruvnl:rilduuuila{rrllri'nrirSolu:urnfiflirn:rcd
t . ! - a a)rlo.!fiuro{UnrSuut'uut-ou!frnurifr 4 n1!nlo! qBira.! Dykstra et aL., (1992) A) rfiofinur

:vn"unrurdrl,oyn.:r:t,'tnrietotl!n:ouytquiro.t van Hie(e to.rrin ri uug'ufourLfinuriji q

1..f v.l ,.,1 . r - .a !rur?rn0u llarua.!n15no n 1: r5 uui Lll0 ru a uuuua,:! tuylflui.! n a.r r{ 1xtJ1u 6o 1Jnriuut'u
d.i.td.h

rrEU[.]6nu1 i 4 iilutu 6nu rn5o.l!ofrlt'lunr:rfiu:ru:ruiolaU:vnoudiu uuuroaou2-o
I u .,

r Lurinun ouuavua'inr: io n1:[5uuf uuuvroaolio:yd'lnrrl rrirloynn[:r]n 6io uavuuu

ai nluru r.ranl:aduyruil1)rinriuunduulrillrufilluri'a{riou{onr:riaui 4 a-nuruc 6o
q I v .- arinriuurx Luvifli rirn rrna rani u!u1ilar1:ru uluvr"nrjri.:n finara niu r,:druuavrLIun"fi{

naiorndouur.:d?urluriorivinarorn6ou uavhiurhlolluvr-nrianlflnrani raa'rnr:6'onr:riuui

vruiTrinrierudrulur!fir1uu'orjrilnninaraoirrndu Ioanr:uJa!eruurJaliliuvTfiilrfiodulr.
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3 a"nvzucart!n:orrqufr,uar Dykstra et at., (1992) 6o nr:rJiurJllnrrultrlo
(Differentiation) n '',r, u '', ur', or.u rdrlo (Ctass Extension) uavnr:r!duun:oun?'t!lt{rln
(ReconceptuaIizations) lnurinriuudfinT:ltja'uuur.JauLluvinrjovinT:rYruur:vrirnruuirlo

- j j
vr1{[:t1nfufltlutLJ2):vo!n?1uttJ'ttnrliH!']nfllgtlJ0run$uuyl']IuL1Jt?{n0un151ron1l$uu:

lduri:vd'ud 1 nT :iuiornnr:rolrriu (Visuat perception) :vo'ud z nr:i ra:rc#dnu6u v

;r.la'nuruv (AnaLysis or Description) uavrvo'ufi 3 nr:'lviruqaart.:i:riuaejrrlriliu:v ri u!

uuuuauu6onr:i'orirri'uarua'lnn6(tnformal deduction or ordering[ou rdoor nr:riuuf
a - I ov

un [: uua1tJ15nfleru1:vt]! n't'tl.i t,u1[0au0.l:c ttuvt 4 n1l Lt t14nNa [!.lu5u u0 u't.tll ttuu tlr.lu

(Formal. deduction)odrrl:fiou1unr:finurnirfitl.:r!nrfidfinrEullriuaornr:uJ6ouuilar
--a![uvlflunal?n0 rJ LlJ nu [ut?nn0utravu?iinllnonltt:uultlanufuv rt]u?nu t.iaanna0{n!

ara n1:ifllvd'uni rr rtrlou ru:'urn rin! o rfn riuulurluri'aririu6 olrirfio nr: ul6 uu ur.Ja r

Itlttou?fru

.!'r:nI iolr ei ou rir t rr (2556) 6 nur n r : rrl d u u urJ a lrluri'fl i vn l
- < i u ! - d d,J - d

Frtunfl'ran: !:oi t6ulru'ru !oun1i00n0 nl lr.r! 0'.] ta:! alu:1.Jun$uutl.llt5ulrfinuluvl 21.1

t J - .) - t ) s
fonrj:ca.iri rfiofinurnr:rrJdauurJaurluu'nrivrrranf nnrari r5o': rdurllu Inunr:o"ar

)v an0n::It0 tal! n1:?0utt.:a nllt unt:uuna![u1141]1unlu?u 6 nu t.lnoIa0n[t!ut01v0{
! q.b - J

tn:0{1l0vl[t [un152aut!uuu1r naou20r.rluvlfiuvt'r.lfifustfllanl uavnonll!t0}l[a5r] t:o{[au

1,u'ru Ha nilio"uvru'j11) riounl:rir rfrunan::rrdoxrairrinriuuna'urflllrruirluvt"rdvrr
- .a u

nruflfi1an5 r5o!6u1u1u 3 anu u no i) 1.1tuyr?luyr'r{a0.ler?1'ra0:ttuu tilal]lr 6u 2) r.] Luvrflu

- tl J .
fi1nnfu0rf i6n:vrna10tna0u l'laJ 3) tl]l.lr.r Luyrfluvrl':nru0rfl'rafi: ua{n']to']lu!n0 n::rtorJ

raSr nuirrinriuunduuJrurruirlurinrjyrr.lndornraorifiarLu:niz) ua'rornnr:rirrfrufron::r
,) . .!

t0}l ra:!u n Ltu1.J na! tu'114U'1ulln1: tu a uutrua.iri Luyrfiuyrl.i nfu0 fi1a ol H0itautulu et1}]

n:ouvrqui!o.r Dykstra et al.,0992) i 2 dnuzuv 6o 1) uullurut'unT rurir'lo ua,
..J

2) ruauun:oln?1 rrJ1Ln

avoon flrtL:'tr (2556) finurnr: rtl6uu urJ a.ruluri'nrjyrrln risrnra n i
ri , , - J.ew c .t z. J r o
ll0in?1ljr.,/1nu ruu Lo u n1:a 0ut 0uta5r.lyt Ltd?rl Lauofiual nua 1u rtlurn5oi! o [u n1: 15 uui

;i r ra iu rin rE u u {u f o u r E n u r il fi 3 fi r-n o rJ : v a r ri rfi o 6 n u r n r : rU a- u u u! a l r.JIu via il yr r l
d ' , - Ae- " ; a. J - o

nrunfl 1afl : r:0{n?1rlvt0!r!u lounlta0un0!ra5l]yl Lto?r.trauayluatn a.tuliluLo5airo Lu

d e\ qe d & - < a,Jnllt:u1.t5 tou LtSutuulJ?o?nu rt.:n n']yi na!LlJ1l.lx'tur urn[5uutu!our.]frnul!, 3 d1u.tu

o nu dl6'ordanu!u !n1yi{uaco 1!n?uafn:1nro.:rjn riuu ilanr:io'un!i'r 1)tunr:rJil-6
. Ja, . - u !n0nllrlnl:t5uL15n:Ltnltu'ttauarr!ua01!n15tuoli ?iruainuftJ11'1.!n nfi1afl! $r1!n1yl
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ui'ru4ifrulri ravnl:riu!rroiroi,,ilna! rdohirinGuufiuluvr-arfl,urialnrurjrocrt]udnngior

2) rinriuuirluvTnrjfinarorn6olorooyfiarruq ornnr:ldnr:rjrrauofi'lrirfiu.:,yrororn: uav

a'ruurnn:ov u nfi'rodr.ror nraf.:60 riuu 3) ya".r nr:rjfru"fifi o n::lxu.ir nr:uJd uuurja rulu

finrjvrrrnnlmrraqS 6ornr: naord![acrunnr:ni riorrinrSounud 2,4 *ar 5 rt]dauutJa.r

utuvinilorn Purtiu SU uavrinrEuunufi 6 uJ6uuulalorn uu rflu Su drunr:ujduuurjal
I w.. J , d, . J .J

u tuyrfruvtl{nfunfl1a0l I $o.:n?1!u't0v r!!tJ0{tuo n1l ru t0{rn[5uuaufr 4 rua-uuu!aulu

fi'fldorn PU riu SU uavfnr:-uunufi 5 uau 6 rrjduuurjalorn MU riu SU uavnli
,J , J . J

rua uu!r!a.r! Luyrrluyrl.:a olnfllan: 150{n?uu10vrijuflun.t:doauln to{l]n[5uunufr 1,2

ruav 6 rlaruuulaqrluunri pu liju su uavrinriou nud a, q *av 5 nJduuuilalorn MU rt]u

SU

ri'rufr rr n:113 (2556) fi nurnr:ril6uuurlaulum'nrjyrrnriornranirdol
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en:1.rd 3.3 nlraonuuuanlunl:ni6o.ruyru.lyrrio{ri1dx!ini (oio)

l,l. n
.|UUa
tu!nr5uunl 1.lonl!?ua.!Lu L_l

riruupr rfluiiruruoilurn

riju o

rfrudruruoirar

udrurrir, dr4r.[ri'lxl < nrfluoir
fl t0,]yr{ttJUur6!n11]?u0:{tfl 0uaqi0i.[[y1].wo.t

anrunr:nid z lol .,
hftinriuurirulodrurua.:1u D
.ar.-
n1yu9t tuu0't1J2].J0l,lu2n

rflu o1."
Iruunl!?uatia!

uii:lrir.frrirto.:, drfluhltri vrfou#.rrfi uurdudruruoi.:

rir'o ua r1'r sl'r uvrri,r ri o r tr
i .,

rvlofrlu11 n:ru lxJ < 4

- dr a>0 fiiiruruoirur.ril'ruaurflu , ld
- tir a=o lriio'ruruoi{orf,u,
- dr a <o hiio'ruruoi$qriJu,

anrunr:aidviryrra lfi'rinrieruyrrir,

lxl+3 < t, lxl-z < -t, lxl-r <o
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nlr, .id 3.3 n'r:oonlruua0runl:nido{uvru'rylrBorri, a'uX:ni toio)

lluyinriilr.ra rinqr aq i 6olunlrnifioanuuu

3. lxl> a

tllJUvlOa0U

i) lxl > I

z) lxl>o
:) lxl > -l
+) lxl+l>0

.)
601un1:niyl 1 lxl > I-l

tuun[:u!n1uuoi1u?ua,i Lu LI
.<i.a
n'rlruo rlJu0lu?ua:.iu?n

rflu o
L.

Luu0'tu2un5{au
J.og t r

lla? 'rn1 x vrvrl[l4 lxl > u !!ual.i
e la - l

vlto!vlitl,uutaualu?ua:{[110 u6n{91'}[14u.iu0.1

ie l-l
fin1un1rniil 2lLJl >x

tuunr:uunluuonluxuailu LJ

nluuor!un1u?u0:{!?n

ruu 0

ruu0'lu?ua:iau

rudrtvir.ndrt ol, d lfl ulillfr niolvY.rriuurfrurir!?uai{
;"r a udo':glluvu{lj0.1 LJ

; .,
rfloa:!?'r n:u lxl > 4

oC,
- o'] a > 0 ,Ja1u?unl{!'r{a'u2uttju .r to

- 01 a=0 !A1U?Ua:.ltn0UInA1u?u

tlu -r LO

- dr a < 0 iil'ruruoiolnil"ru?uriJu .x lri

rC s601un1: vt1vll0 [14uflt5uu141Fr1 x

lxl-z > r, lxl-z > -r, lxl-r > o
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n1:1{d 3.3 n1:aonuuu6olunlrni6o{uvrulyrr{o.:drfilr;:n5 trio)

ltuvlflu l{a of,1ao' d01un1: yto0n[t!u

+. lxl< a

tl1JUUnA0!

t) lxl< t

z) lxl< o

r) l.rl< -t
+)lxl+l<0

.e
do1un1:u?l 1 l.rl <Ll

t un[5uufl114uo01u']ua{ tu L_l

n'luun tuunlu?un:w2n

IUU U

riJuriruruoBlau
i.ovt t

ruderarrir, frrirlri lxl < !r[Juoil
. J1 - i

vlt0t jvrittjUutaualu?ua:{[ auaonnluuu{lJ0.1

anrunr:nidzlnl s,
lvunt:uun1uuo0']u2ua{ L! Ll

n1u!o ruunlu?un:{!1n
a.-

tUU U

rfluriruruoSrau

u6'dfr'vreiruor, drflultftri nsolvYrritrurfruriruluoi.l
/"

tll0uaonn1uyu{ton L_l

J .,
rlroalu?1 n:il l.xl 

< 4

- n1 a > 0 !A1U?U0:{U']{01U?ULUU -r LO

-n1 a=U 1J01U?U0:{ 0 nlUlUlfiu?
e. \e

tUU r LO

- ri, a<o lrifidruruo3.rlorflu,

t4 t
6n1Un1lU?',t?t'tlt1u tfiunt5uul,!'ln1 r

lrl+3<1, lxl-z<-t, lxl-t <o
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n'ri1{d 3.3 nlloon$uu6olunlrniao{ufl u1fl rdo.:rira'uX:ni trio)

llurTqdflr.in6innraqi anrunr:oidoanuuu

s. lxl> a

ulJ lJ Ylfia 0 !
t) lxi> t

z) lxl> o

:) lxl> -t
+)ixl+1>0

anrunr:nivr' r lxl > tr
Lvunr:uun'tuuo0'r1.J?ua': Lu U

nluun[!ua1u?unl.l1J1 n

LUU O

4.r!un1ulun:{au
i"ovr r

ua'lvl1Fl1 I Ylylll lxl , U tUui:{
. x- -.111:0rr![1ruu[aua']1J?un:itT{0ltao{n'uvu.l10.1,

anrunr:njd z lol =,
tfiunr:uunl uonlu?uantu Ll
.C,.-
n'tuuo r!un1u?u0:iLi?n

1,-
IUU U

tuu01u?ua:{au
, )d, \ ae e I -

L!a? lv141n1t0{ .r v] tuu tU tel 11: otJvl.l ttj UU[AUQlu?un:.:
J"t 0uao.lolluvu{?Ja{ LJ

/ _,
rY1oa5u'r'l n:il lxl > 4

- n1 a > 0 IAlU'lUn:.!U.l'!11U1UtUU x LO

- 0'l a=0 llO1U?U0:nYln01U?UtUU x LA

- 0'l d < 0 !a'lU?UA:{{n01u?u[U1J .r tfl

td vdnlunltfuytvllytlu tyunt:uufi1n1 x

lxl+2>1 , lxl-t>-t , lrl-r>o
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J
[[alun'rioonl:r:uug$uu6n1un1:sudo.ruvrulvl vl 1

:r'aitin31101 iioitrnfinnranidumu ntirLar:vnr:riuuinoinarafli
Z - a a) a ) e)
tullou}lflnu1ljyr 4 ,1n[5u1Jyr 1 yulun']:[:u1]3yr 3

f,,
t014u1u a1u?u0:{ t?a't 2 n1! n:(aou x"r{a1?u!vro1 rlfugr'r

r. dtsd / rrn:grunr:Guuf
i.

1.1 allJYt 1 : d',tu2uuavn.llri'trnun't:

1.2 lrn:munr:riuui : n 1. 1 r{r1o6.rnrur.ralnua1urolfl lluaqlri'ru?u(av

n'r5 [t0'ru?ul,ut?9]0:{

2. a'ra1'|

- Al.7u.4/ 2 inrru6or:r!Eioorfi urri!rirdu!:niro{dlutuni{

a. ar:vdrdrg

rirdlr;:oj (Absotute Vatue) toldruruoii 60 :rururliiiruruoiufu 1 oqjilr.r

ornqud to) uuri'uo'rurutrj'jravodil1{dlurioytl{ir?'trro.r{ud 6lrir#rLr;:nito,:o'ruruo3.l

l ovlrinoal

.,, !-
4. 10Utcd.:nn1t[ruuleqlg?o

aBurunruurrouolrirdll:nitordruruoir

5. ar:snr:rie,ui
i,

)
lrl =o ulo xe! uac a2o

nrfl d s.a ur.runr:oonr:Guuiuuuaorunr:njdo.:uyrulyr lluri,nd l.rl = a
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6. nr:sitfi unr:nu:duuunr:riuuYuvuanrunr:niao{ullu.lvt

6nrunr:nido.tuyurvr

tu
n1luun1t

aou

1) rlvr?utl fiu.luriraul:nj

2) a o! n1!a?lul4rLrutolrirfilg: nj
.a cv J -J) U',]lAl]oan1unl: fl00nuu! [? uuoo

anrunr:nid r l.rl = n

lu1.Jnt:e,un1 u0a1u?!a.!Iu !
o<.c
n1,11tOtUUA1U?U0:{U2n

tUU U

rfluriru'luoitau
e".,et tua? 'rnl r viyr']lvl lxl = tr rrjuo:.:

1150tJyt{ tti uutau0'lu?u0 t{ tlt0 u60nrl1 u}lu.ilJ0.i

./ l-r
a01un1roi7i 2 lul =,
q vu dtffit:uun1 un011.J?Ua{ LU LJ

nluuol,uunlu?u0:.:!? n

ruu 0
1.

tuualu?uQ:{au

u#rvrrir , dr,irli'ltrl =, lfluoio

vr io! yrs{ ri u u rfru lr'ru r uoi r rd o uao r sr'r unriur o r E
J ,,

rilo41!?',1 n:ru lxl = a

rioxe! ovkid>0 !a!o

- dt a> 0 idruruo3laa.ro'rurur'rflu ,td
6O r=a \d! a=-s

- rir a=0 rir, ovrfllkirirr6ur n'a x=0
- rir a<0 ovbiio'ruruoi.l'torflu,

anrunr:nin'yiryrralfi rinliuuiuriuo.fi U:rurn-o

urrir r
l.rl+2=r , lxl-r=0 , lxl+3=-r ,lxl-z=-r

1ufion::r

n1a!!:tu

?0{a1u?u

o3.r

nruvrt g.: u,{un1t{onlrGuufuuuanrunrrni6o.:uvlu1fi ilIurasd 
f 
xl = a (oio)

x



47

. n lrio ttav{:J lfi !r.r6n'] :#uui

?5'tnft6 [nt0{u0 [nfu?1fi1u

li'rinriourirhfinn::r

ttaca]:rohinv[ui.J

lufion::r rirdru:ni

10{n'ru'tun:i

unltuufi1nnfl0i

70ozo fia'irairurnrud

nrnd e.a uruunr:ionr:Guufuuuanrunr:ni6o.ru?ru1vr u1ufr'nri lrl =, <Aol

3.6 nr:rfiu:ru:ru{aua

3.6.1 d1lruu oaouiolluri'fiirrlnrinnranirio.rrira-lu:nitilrirnr:yoaoldouriul
(Pre-test) n:rolfinvuuullul'nrjvrrlnrifio.raoririorrira'lq:ninurrnru,r{nr:'hl'nvuuu

isu.(5conng rubnc) tT{0? Ln:1c140o na!u [uytfiuyt1{n umfl1a ni nou9il!uu nr:donr: t5uufuuu

anrunr:niaoruuuryr

3.6.2 o'r riunr:irrnr: 6uuiIoul{uirunr:oonr:riuuiuruanrunr:niao.ruyrrryrlutvu

riuu Ioulu:vu'jrrtixtornr:o"ofion::rLnr:riuuiuriavuarrovinr:rfiudo4aToult1ufion::l
J og.

tfr o1'8'rj:vnounr:n:loaounr:r 6ouutjaluluu'nrinrioraraniuolrinGuu

3.6.3 r.ra'rornouuyrriuu6orrira'r1:nivY.rrarooruur.runl:n'anrr[iuufudrlririn6uu dr
ur.llmoaouio uvTnriur.lnrisrrraniria.rrira-!u:nir,rd.rriuu (post{est) n:rolinvu,uuilu
finrivn.:nrinnraqiriorrirdlq:niorrrnrurinr:tfiavuuu (scoring rubric) rirroirn:rvrio,on{1

rlluvr"arivrr.:nnloflrartiuavfl:roaounrunr:ruatuuurJaurlufi'rriva'rrirrfiunr:6'rrnr:riuui

uuuaorunr:niaoruuuryr

3.7 nr:irn:rsdriara

:.2. r afi fidlftunrrirn:rsddoua

a6fr fild'lunr:irn:rvririoXafi o rirnru6 (Frequency) ririouac
rirroFa (X ) druru'ulruurro:oru (Standard Deviation)

(Percentage)
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3.7.2 nr:irn:rvdlluriarivrrqn{inoraniriarrirdul:n!

n r :i tn : r v # rfu vin ri vr r.r n fi n a r a n i ri o l ri r a"r u : ni 1o u n r : n : r o r'ir n o t.llu

ur u vna ouiorluriniv r.: n rinara oir-a rrira'u1:niri'r riou ri a u (Pre-test) uavua"ltiuu

(Post-test) sr:rottin vuuu:'r u:'ru! n na fi'rx Lnrudnr:tfinv uuu (Scoring rubrics) d{lo"u1d
!-Ji,J

o'rruunl:ai'r.!uay sr1.l1,t u olnr:rrfr 3.4 rfiourrirnrru6 ririouavuavI a ancuuulu

n'll0ana!!tu nuvll.inru0o'lanl lta vuln u lluu:11.][Lma crJ [uvlfiu tvluu nu ln 9|nc[[uu

r.r'rrirroa'0 (X ) dru rfiur ruurL1a:i'ru (SD) 'uotoc uuurfi ou:: uru ua cion{llluvTnrivrrl
!

not0 fi 't6n:10{u n [5uuvt.I4l]n

c,r:r.rd :.+ rnrudnr:urjaHansuuu:ru{otaluuumnaouiouluviqdfl rlafi nnrani

tgnuaguuu R6Un',t11't1U rr aaa

3 - rinGuuu'rrirmoronuavhl'u,tnrua
)v
v6aona0{n!u?luu'rx10.rn1a!!:

r.rvr"fi dv r.: n ni0 a r a m {

r[1]116!!5oi (comptete

understanding) r,tio CU

2 - fnrSourarr,irnouonuaytrLl#

l14flrJa

- rin tiauyrrirnor on uavlrirvrnarar'

'1 ,

uaoona0{n!!ytuultJt0inla!u:fu
J- unt:uuyln1'lour.lo L|,av lut14fi ayl

a o n nda I rYu I yri u tLt o.r rir a'lr;:ni
t' e a- unt:uutl.J14'rn't,l0!uay[u[1.tFtr]ayl

a o o n do r nTuu yti u r l,tr or ri r allr;: ni

iluri'nrimrrndsrnrani

uuulriall:ni (partiaL

understanding) uio PU

1
lw<- unt:uuu1n100Litiorlac [r] [,

tuflala

- fnFouurrirnoufi nrravl,riuanruad

hia oo ndor rYluvriu rutolrir#lu: ni

- rin Fuulilr,rrrir or ou ua vlriu,rqaavr'

lri aon n do.r riurvri u tLu o.r ri r duu : ni

! tuylfluyllnn fuu fl 1aoI

uuunarorn6ou

(misconception

understanding) rllio MU

0 - rinriuulilr.nrirnouuaylulfi'rlro6ra t ,d s w . -uJtJu Ll.Jyifl U 1.rFtrUqfi 1A05

(no understanding) uSo

NU
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d'roeir.:nr:sr:rotfr'nvttuunrutnur{ntluUaaanvuuu:tu{otolttttttvtoaouio:rlurl'arjvrrl

nfinarafli rY.lnrnd a.q nrr,ifi 3.s nryrfi 3.0 uu"nlnd 3.2

nryrd a.o nr:tincuuu:cdu t

uav u anv uuu:rudo rtr a v uuu:rl'luusiavului'nil 6rii6nr:n-.:i 0ra'u ar,

r.rJ.rJ.: web-site) ria.:orn usiaylluri'arifiuuuyoaal I do uoiavtoriryuo:vryunvuuu 4

:vo'u 6o o t z3 ri.rfunc urrurdrtorusiaclluy'nriirrilrnTu 9 nvull.r

fior:rurrirnar,:orn:vririncruurriavtirldrirrauol{oyld'rirnarl6o 0.5, 1.5 uav

2.5 rirrirnarwrriru:rurarririouavro.:ttriav:criunc uuuo-.id

,.nd :.q nr:'hiasuuu:vdu 3

J.
n1flfr 3.5 n15 [f AUIIUUIJ$iU 2

nl,rd a.z nr:'l#nvuuu:voYu o
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9i*rc0=nsu
4

Ex loo = 37.5% (J'1)

4

?'5 ,tOO = az.s.t
4

ornriu6r urJa.:oonlr rfl unv uuu o'ld

l2'5 ,9 =t.tZ5 o t.t3
100

37'5 x9 =3.3t5 x3;8 O'2)
100

62'5 x9 = 5.O25 * 5.63
100

-)nluInt?{nuuuuu0{ttoau:3qlJ olo15't{yt 3.5

n'rrT {d 3.5 tnrudn'tlrdaHancuuut?ulreiacttIufr'nrito.ruluvr-nrivrrlnnisrsrani

acuuuld 9 asuuu

(riauriuu uasya.iGuu)

:tou

6UUUU

B A'JA

s.or :iuhJ 3 lluriarjyr.r ndfl nlaniuu!au!:ai
(comptete understanding) r,t5o CU

3.38-5.62 2
lwJ

r.t Ll.Jyrfi uyrl{ntunfi 'l6ntltulJ Lr]a!!lfu

(partia[ understanding) uio PU

1.13-3 31 1 uluri'n rivn.r n fi fl nr a n iuu u n a r o rn ar ou

(misconception understanding) raio MU

gr'rn'ir 1.13 0 lilirLIur.i'nily r.:nd0 fl r an i
(no understanding) uio t,tU

3.7.3 n1:ernr.trr{nr:rda!uuuUa{uluriarivrr.rnfi etarasr{

nr:rl..ieuuuila.uluri'arivrr.:nniornraniGo.:rira'lr;:ni ldornnr:fi ::oriro,out!
tlulrvro6ouiolluriorjvrr.:an]nnranirior rira-lq:dvY.:riorrieru (pre-test) lrayfia,{riu!
(Posttest) Iooo"on{llfuri'arivrrrnnisrflraoirtu z n(l 6o nq'ld t n{rto.rr{rnounqnoior
rJ:v n olri'lt,Llurinrjvrrrnnl mnrasriuuualu: njuayrlurinrjvrrrn d ornraniuuutrialx:ni
uaynrirLvr' 2 na'ltolrirnorfihinndor!:ynoudrtriluvr-rdutnrinnraniuuunarorna.ouua,
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lrifi:ilun'nriur.:nrisrnraoi uayldn:ouuu.l6oroi She and Liao (2010) lunr:o6urudartr

a1!anuruvnr:rUa!uuurJaurlurTorjrolrin 6uuua crirurrurarrirnrrudttaciouayrorfnGEru

luusiava-nurucnr:uJduuurjaurluvYrri fl rurnruri rYrnr:rrd 3.6

srr:r.rfi 3.6 mrurinr:nJ6uuurjaluluvYnrjyrrlaninarani

lluri'nrivrr.rneinsrani urJaf.,ta

nou$uu fia{t:uu iato-zo
un$uulllll,uvrfiu

yt1.intunfllanl
.J

narJvl 1

!nt:uullr.t!1Jvt71u

yt1.lFl0i,]n1a05

na! 1

ki:vqilnvuuu 3 uwnnoiarourr

fir':udr (Progress)

14t0 PG

!n$uultrJ Iuy]flu

f intunfl'ran:

nax 2

!n$uurJlr 11,/ytflu

yt1nnfuflfi1ani

,J
natJvt 1

ld:voi'lnvuuu 3

lJntSuu lJ tltytflu

r1{ntunFI1A0:

naxvt 1

!nl:uuul.tLuylFlu

vl1{nolqfl1afl:

narJyt 1

ki':vpilnvuuu 2 [t1J!nnu0.:0u1.i

t6l (Maintain-

Conect)

vio MTC
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nlrl{d 3.6 rnardn, :njduuurjaru1ufi'nrivrrrnnjsrnrani (rio)

rluri'orivrxaojsraraoi rurjaHa

nouttuu ua{$uu toro-zo
unL:uuulr LuvrFlu

yt't.inrumfl1an:

nalJvr 1

rinGuuirluri'nri

yrlinfunfl'tan:

na vl 1

Lolcounvtluu

14:O 1

u1j!0nuo.ttltu.t

rr.:a'ru (Maintain

- PartiaI Conect)

14io MTPC

uflL:uultlr Luvtlu

vl''l.!aolnfl'rafl:

na!fl 1

rinrieruiului'nd

lnnolnfllan:na!
.j
1A2

ld:vrYunvuul 2

r.rio a

un$uuuul,uylflu

1{ntumfl1a0t
,)

narJvt 2

!n$uul.J1.r Ll.JytfiL/

yll{nruaftlaoi
,)

na'.lYt 1

ki:vpYrnvuuu o

r,r5o 1

!nt:uul[J!u fiu

vll{n fifi1an:

neilfr z

unt:uu!!!uyrflu

v'tnnru0fi1a0t

narJyl 2

ki:vrilnvuuu z

raio 3

un$uurJtll,uytflu

flr{nnlornrasl{
,-J

narlu 2

unt:ulJuI l,uylfiu

1{nolnfi1a05

nalJvr 2

ld:vriunvuru o

uio i
ruuulilqnd'oroeir.r

lfil (Maintain -
lnconect)

14io MT|C

rinrisuirflufi'n{
yrr.rnoinnrani

n{ur' r

u"nriauilluy"ari

r{nnlqfiraeri

nq'ud z

16:vd'rnvuuu o

r,rio 1

u!!aoo0u

hl{ollhiqnd'o.r
(Retrogression)

uioRTG



uvlYt 4
a a9

,{an1:?[a:1sfi14il4i,

lunr:irn:rvriiom riid'ukirirrauos{anr:irn:rc#do!antrrird'!rYunou6'rd
t4s

4. 1 afuanuolvr lt Lun'r:16Lt0Han'D?rnt1v1410!a

q.z .irtTuiyunaulunltrauoRan'r:irn:1vildo!a

4.3 aranr:ira:rvritora

q. t 6'ni a'nunivrjtf tu n r : rau o ru a n r :i rn :r cd{o ri a

lunr:rauozuanr:irn:rvr.iriara ulo'l#rtrlon:rriuiid'ukirirvuonrruuurue'6ua'nun:frl{

lunr:irn:rvritora rY.rrioltd

c. t. t a'rydnuniria.ulufr'fi {fi 't{nnifl nrani

CU uyru dufi'arjyr.lnfinnrasliuuualu:ni (compLete understanding)

PU uyu uyr"nrjrrloojsrnraniuuulri6x!:nj(partiaLunderstanding)

MU uyru llufiailyrr.:nrinnraniuulnarorndou (misconception

understanding)

NU uyu Lifiiluri'adyrr.rnnfflnrani (no understanding)

c. 1.2 drya'nuniualnr:uJduuuda.u1uri'arivrrlnniotnrani

PG rryru uuunnrio.roeir.:rir.:ufr (progress )

MTC uy! uulnnoio.:oeirlr6rL (Maintain-Conect)

MTPC l,rylu uuuonriolrn'u.lur.ldru (Ma intain_pa rtiaI Correct)

MTIC Bru uuulrignda,:odrlr6l (Maintain-tnconect)

RTG uylu rruuorrnouhJdnrrlhinnd'al (Retrogression)

+. t.a drya"nunilunr:irurru

f uyu drururinriuu

% uyru ririouav,uordrururin6uu

x uuu rirradu X
,.i5U tiylu a?u[l] ui tuutJlo 5 i.tl.t
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c.z rirdurfusrou'tunr:rauoaranr:iramcd{oua

4.2.1 naud I lanr:irn,.vrin.:urdr'lorluyYndyrrrnrinnraniriouuavudlnr:o-onr:

6uuiuuuanru nr:oiaaruyrurlr

4.2.2 oaui 2 aranr:nr:irn:rvtinr:'j6uuuila.:illr,r'nrjyrlnnlnmanfu#lnr:{onr:

6uuiuruanrunr:njao.:uuuryr

4.3 flanr:irn:rsd{oila
q.:.r floud 1 ara nr:i rn:rvr.in:,,,t.,rtirlorLluri'arjyrrrnnino.raoiriourrayya-rnr:{onr:

riuuiuruaorunr:niao.:umuryr

u.:rryr'q.t ulufr'nrjyrrlnfinnrani lxl = a riouiprnr:rEuuiuuuanrunr:njaa,:uyru,ryr

iluri'orivrr.r

nojsrnrani

t,0yl CU PU MU NU

f o/o f a/o f o/o f o/o

t. lxl=a t) lxl=t 4 10.8 17 29.7 22 59.5 0 0.0

2) l.rl= 0 8 21.6 19 51.4 9 24.3 1 2.7

r) l:l = -t 4 10.8 6 16.2 24 64.9 3 8.1-------:-
taau 14.4 32.4 49.5 3.6

ornor:ld q.t llufi'arjvrrrnojnaranf lrl = o rioui,onr:riuuiuuuanrunr:ni
aoiuvrl.Jlvr nu'jr rinriuuirlur'nrivrrsnrinoraniuuuarl:ni iauat14.4 illuri,arjvrr.r
nfi nnrafl iuuulriau:ni iauav rz.q iiluvr-ndv^nfi nnraniuuuaarorn6ou iouay 49.5

rravlriinluvr"nrivrrrnaiorfl rani iauay 3.a

nr,'!d c.2 rlur{arivrr.rarinarani 
lxl < a rioudanr:Guuiuuuaorunr:nraoruuuryr

lluyiariur.r

nniorsrani

t,0yt CU PU MU NU

f o/o f o/o f o/o f o/o

2.lxl<a a) lxl<t 0 0.0 2 5.4 7l 86.5 3 8.1

5) l.rl< o 5 13,5 5 13.5 19 51.4 8 l t.6
o) lxl<-r 3 8.1

7.2

4 10.8 23 62.2 7 18.9

raau 9.9 0b. / t6.l
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alnn'r:l{fi q.2 rLluvTrilyrrrndnnrani lxl < a riouo''onr: Guuiuulaorunr:ni

ao{lvtulyl y Jl't un t:uullI luytfluyllnn ruo r11afl: ulJuatJtt fu loual 7.2 !rLul4fluyt1{

, nruflnrao:uuuhjalu:nj iouac 9.9 itLluvr'fldrrrnnf naramiuwnararrn6ou iauat 66.1

rravlrifi iluri'nrjyrlarfi srmani iooatl 6.2

sn:rsd 4.3 llui,r'arivrrrnnisrnraori lxl > a riou{nnrrr3uuiruuaolun.r:niao.ruyurvr

ulur{nrivrr.r

aninnraeri

lJ0vl CU PU MU NU

f o/o f o/o f o/o f o/o

3. lxl> a z) lxl> t 0 0.0 2 5.q 32 86.5 3 8.1

a) lxl>o 1 2.7 1 2.7 3t 83.8 4 10.8

e) lxl > -t 2 5.4 1 2.7 30 81.1 4 10.8

toau 2.7 3.6 83.8 9.9

a1nn1:1nfi q.3 lluri'nilvrxnojyrarani lxl > a riou6'onr:riuuiurlaorunr:nj

a0{uvlu'rvr 11u?'t unt: uu:JrJ tuLfluyt.t{o ofiraoiulIau1:nr ;ouar 2.7 Illufi'nuurl
nrinnraniurlulilar1:nl iaua'",3.6 illufi'nivrr.:nrinrraniuuunarorndou iouav 83.8

I 
'd 

l u . 6uavlri!iluunrlvn{nnf naraoi iouav 9.9

srr:rrd 4.q uluvTarirr.rnfi slnraori l;rl < a dou6'nnr:riuuiuuuanrunr:njaotuyuryr

rTurinrivrr.r

nnjsrsrani

lJ0yl CU PU MU NU

t o/o t o/o f a/o f o/o

+. lxl< a to) lxl < I 0 0.0 2 5.4 29 78.4 6 16.2

tt) lxl<0 1 2.7 7 18.9 20 54.1 9 24.3

iz) lxl s -t 1 2.7 8 z 1.6 20 54,1 I I1.6-----f--
toau 1.8 15.3 62.2 20.7

ornorr:rlfi q.q d'.,vTn{vrr.nniqorami 
lxl < a rioro-onr:riruiullanrunr:ni

aonuvrurvr vrl'ir rin riouirlun"rilvrr.:n rin nr ani*l u alr:ni iooav 1.8 irluvr-aivrr.r
nrionraniwutrialu:ni iotrac ts.a fi,Iuvr-nriv,rnfinfiraniuuunarorndou iouat 62.2

rravlriinlur4,nrivrr,rnrfi fi arani iauat 20.7
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sr1:1{d 4.5 uluri'arjyrr.:noisrnraori lxl > a doun'onr:riuuiuuuaorunl:njaoruyurn

uluri'ari TJOYI CU PU MU NU

f o/o f a/o f o/o f ak

s. lxl>a t3) lxl > I 1 l.( 1 2.7 24 64.9 11 107

t+) lxl> 0 1 27 2 5.4 22 59.5 72 32.4

ts) l-rl> -l 1 2.7 2 5.4 21 56.8 73 35.1

taau 2.7 4.5 60.4 32.4

ornnr:rrfi q.5 ilIuyYn{ilrinfinaran5 lxl>a riauo-onr:6uufuuuaorunr:ni

a o { ur u'ryr n u'j r rin ri u ui lll l,o ilvr rr n fi n a r a n i uu u a rL l : ni i a u ay 2.7 fi llu vr"nriy r r

ntioflranSuuuhiall:ni iouav a.s illuri'rrjvrrqnfinrraniuulnarorndou iouav 60.4
i '- r ! . -uavhilulufirrlyrr.lnnlnnrani iouat 32.4

sr r:rrd q.6 fouavso.: ilu?Yarivrr.rn rioaranfl oun,ryn?rJ riaudo nr:riaui*ur
aorunr:oida{u uryr

lluvifld CU PU MU NU

r. lxl= a 74.4 32.4 49.5 J. t)

z. lxl< a 7.2 9.9 66.7 Ib.z

3. lxl> a 2.7 3.6 83.8 9.9

+. lxl< a 1.8 15.3 62.2 20.7

s. lxl> a 2.7 4.5 60.4 32.4
f

toau 5.76 13.74 64.52 16.56

o r n n r :r': vrt q.o ,.,Iu r'a dvr r.: n ri 0 n r a n ilo u n 1 11 : ? u ri au o-o n r : 15 u u iur.J !
anru nr:niao.:urrrn n,ir u-n riouirluvr-arjvr.:nfi noraniuuua!!ini h,hvirrivrx
nniornraorilxl = a {rdqo iouav rq.4 i,IuvTnrivrr.rnrinfirafli*uubiaurl:ni lu,Iuvr-nri
nrinnlnnraoi lrl = " q.rvr"qo iouax 32.4 i,luufidrr{nrinnraniuulnarorna.ou hrLlu
,-rdvrrndnnrani jxl > a q.rfiqn iouav s:.a 1!fillufi'n{yrrrnnrnarani 1u,'ri.nrjyrr.l
n fi n n r asr i 

f 
xl > a a r vr'qo i a r av 32. 4 ua v4 n rlu vr-r rivr r r n ri n n r a n iiio u a v,tr o uiuyin d



)t

J ) . A ca J - o ,

ttu!nalntnao!a{vtao Luvtn!lu146uvtl.:nfugrfi1an5 t!aU110!a01nm1:'1.:vl 4.6 ll'lLlJUuLu!!
!r

)
to{n:1v{rrvl.: Loo{fl 'rflvt 4.1

n'ryifi 4.1 rirururinGtrufirluvinrivrr.rnojsrslanfloun'nr:2u rioudonr:Guui

LIUU6 n'rUn'rtnida.:u vru'1vr

n1r1{d 4.7 ulur{nriyrrlnriernrani lxl = d tad{donlrriuutruudolunlrniaosumurvr

ulurinrivrr.:

nrfiornraeri

1' 0Yt CU PU MU NU

f o/o f o/o f o/o t o/o

t. lxl=a t) lxl=t 13 35.1 10 27.0 t4 37.8 0 0.0

z) lxl=o 18 48.6 tb 43.2 3 8.1 0 0.0

:) lxl = -r 75 40.5 12 32.4 10 27.0 0 0.0
)

taau 47.4 34.2 ZL+. ) 0.0

ornorr:r.:fi q.7 llufi'fl ilyr{nrinnrani lrl =, ua-16'onr:riguiuuuanrunr:oj

ao{uvru'rvr vru'ir rin6olirlufinrivrrrnnionraniurualu:ni iouat 4t.4 irluvr"nrjyrr.r

ndqnraoiuuulia!!:0i iouav rq.z iuluvTaivrrrnrinnraniuuunalornaro! iouay 24.3

90

80

?0

50

r50

m

l0

0

ICU

trPU

EMU

ENU

uaclrifirLluyr"n{fl rlnninnrani iooav 0.0

,JlUniUrlraautrlltrl
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n1r1.!d 4.8 uluri'nrivrr.rnninnrani lxl < a fid{{onlt6uuf,uuuaorunr:nldoluuurvr

r[u?r6uvn{

R6Uel6ldnl

t all CU PU MU NU

f o/o f o/a t a/o f %

2. lxl < a +) lxl< t 2 5.4 6 16.2 29 78.4 0 0.0

s) lxl<o 13 t5. L 10 27.0 14 37.8 0 0.0

o) lxl < -t 16 43.2 10 27.0 11 29.7 0 0.0

toau 27.9 23.4 48.6 0.0

o'rngr'r:1nfi q.8 llufi'ailvrr.:nfiormani lxl < a raa'li'onr:tiuufuulanrlnr:nl

i iouav 27.g iulura'rrivrr.raa{uvrulvr lru21 !n L: uutJrJ ll.lvrfluvr1in runfl160r:BUUAlJ!:0

nrinflraniuuul!arru:oi iouav zr.q fillur'flt:ilrrnnfnaraotiuruna'to!adou iouav 48.0t

uavhiiuluyhivrrlnnlnnrani iooav 0.0

oli,lvi 4.9 lluvTnrjnrlnrinnrani l;rl > a ydrdonr:lEuuirruuaolunltoiaorumuryr

durYnrivn'r

Rfufr616fl1

toyl CU PU MU NU

f o/o f o/o t o/o f o/o

t. lxl> a z) lxl>t 6 t62 10 27.0 20 54.7 1 2.7

e) lxl>o 4 10.8 9 24.3 23 6l.l 1 2.7

e) lxl > -t 5 13.5 7 18.9 24 64.9 1 2.7

LOAU 13.5 23.4 60.4 2.7

ornnr:rrd q.9 rlIufi'ndyrr.iarifl nra0ri lxl > a vaii'nnr:Guuiuuuaorunr:0j
6oluvrulvr nu'ir rinriauillufi'nivrrrnriorflraoriuuuarr;:ni fouav t3.5 fillul'niurl
nrinorasriurulrjalr;:ni iouav za.q fidufi'flivrr.lnrisrnraniuuunarr,rndou iooac 60.4

rracliliilIufi'nilylrlnfi nnrani iauaz 2.7
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n1:1{d 4.10 uluri'ariu'xanf ororani l.rl < a ufrrdonr:r3uufuuuaarunr:olao.tuuurn

ulufinriurr

nrinarafli

tJ o14 CU PU MU NU

f o/o f o/o f o/o f o/o

+. lxl< a to) lxl< I 3 o.1 8 21.6 25 67.6 1 2.7

tt) lxl<0 2 5.4 79 57.4 15 40.5 1 2.7

tz) lxl < -l 40.5 7 18.9 14 37.8 1 2.7

taau 18.0 30.9 48.6 2.7

nrnnr:rrfr q.to lrluviadrrrrrfisrnra sri lxl < a va'rionr: Guuiurranrunr:ni

60 {uvr u'rvr r uj'r rin G a uirluri'n{v r r n ni n n ra m i urrL ar l : nl io u a v t 8. 0 i llul'nrjr r l
nfisraraniuuubiauu:ni iouav go.g illur''flilvrr.:ndnaramittuuaa.rrodo, iouac 48.6

ua v LxlJr] tuvlfl l.J vl1{ n ru o n 1a n: 7a a! 2.7

srr:rrd q.t t uluri'arjvrr.rnfinaraoti lxl > a radlo'onr:riuuiuuuaolun1:niaalumurvr

riluri'ad 1,,Ovl CU PU MU NU

f o/o f o/o f oa f Vo

5. l.xl > a ta) lxl > t 5 73.5 7 18.9 24 64.9 1 )7

t+) lxl > 0 4 10.8 11 29.7 20 54.1 2 5.4

ts) lxl > -1 3 8.1 72 32.4 27 56.8 1 2.7

[tJ6'IU 10.8 27.0 58.6 3.6

ornnr:rrfi q. t t iluil'nirrlnoioaraoi lxl > a vd.ro'onr:riuuiuluanrunr:ni

ao{!vllnvr yru'jr rin riauil]luvr"nrjrrrn nln araniuuua!r;:ni iouav 10.8 irlluvr-fidyrrr

afi nfl raniruulilall:ni iauac 2T.o

rravlriinllri'ailylr{nnlnaraoi iauay 3.0

illuvr"n rivr r r n nlfl a r a o in a r fl rn d o u io u a y 58. 6
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n1r1{d 4.12 iouavroriiru?urinriuudfiulu?iqrivrr.rnrinaraqflosnlfl rur ua'ro'nnr:

riauiuuuaarunr:ni6osuuurYr

lluri'ari CU PU MU NU

t. lxl=a 41.5 34.2 24.3 0.0

2. lxl< a 27.9 23.4 48.6 0.0

z. lxl> a 13.5 23.4 60.4 2.7

a. lxl< a 18.0 30.6 48.6 2.7

s. lxl> a 10.8 27.0 58.6 3.6

J
roau 18.74 27.72 48.10 1.80

ornslr:r.id 4.12 Souacroiiluri'nrjflrrnnlflorafii r,ra'rd'arnr:rioufuuuanrunr:ni
rJ

ao{uvrulvr 11u?'r u nr: uurJrJ luyrfll]y]1{nru flfila fl: uuua!!:ru tu!Luyrflu l.rl = 4 {ivrq9r

iouav q1.5 illuri'nilvrrrnninrraniuuulrjarl:nj tuiluvr'ori lrl = o q.rd4o iauat zq.zit
r'.,J

1rLuvrrlu l{nfuglfi'raotnalornaou [u:J Lu']4Fru l.rl > a a{ylan iouac 60.4 LutI! lul4fluyt't{

nfinnrani luiluiai lxl> a a.rdao 5ouav a.o

dr rior a o r n n 
T : r r fi q t z l r ud u ulu :il r a.r n : r r'{ uyi rldo-u r n d q. z o y rli u.i r

dr w. a { e
unrsuurJUr,uylflu lnnfuetnl6n:u!!nalorna0u{{rqoLu 4 uluytrt1.j !lufifi{r1{nru0fl1f,ni
ll t )
lxl =4 unr:uuln?urrr't 1,0'] luliqur1{n0fifi1ae]5uluall:nia.:vrao arudn 4 ul,ui'niyrl
n nfi ran: unr:uurn?'tr.rnr'tloduri'nrivrr.rnfinnraniuuunarorodoua.rdaolu q ulufi'od
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n1v{fi 4.2 o'rururintEuufifiuluri'nrivrrlnnisrqlani ud.ri'onr:uiau$uuuanrunr:ojdol

nr:r.ifi 4.t3 iauacto.!dru'lurinrEtrufifiuluri'ndvrr.rnninnrarririouuavr,d.r6'nnr:6uu!

uuuanrunr:niao{uvru'wr

llui'nrivrr.r

6 nf,1dn:

CU PU MU NU

pre-

test

post-

test

pre-

test

post-

test

pre-

test

post-

test

pre-

test

post-

test

r. lxl = a 14.4 47.5 32.4 34.2 49.5 24.3 J.O 0.0

z. lxl< a 27.9 9.9 23.4 66.7 48.6 t6.2 0.0

3.lxl> a 2.7 3.6 23.4 83.8 60.4 9.9 2.7

a. lxl< a 1.8 18.0 15.3 30.6 62.2 q8.6 20.7 2.7

s. lxl> a 2.7 10.8 4.5 27.0 60.7 58.6 32.4 J.t)

toau 5.76 18.74 73.74 27.72 64.52 48.10 16.56 1.80

)_ilnn'r:'l.ryr 4.i3 50uayto{! lul4flurl.ia nnraoririouuavraa=lohnr:t5tiuiuuu

aorunr:niaoruuu ry yrrir r,ta"li'onr:ri uuiuuuaoru nr:nia a.:uyrlJ.ryt il'rurufinriuui
llurinrivrrlnfisrnraoiuuuaru: niuavrluvr-arjvrr{nnf fl nraqiuuuhiaur;:nirfiuq.rdu a'ru

10

60

50

.40

20

10

0

lcu
tPU

OMU

ENU

riurinu'nrrn rinarasli uuunarora6ou uaylriiilrr.i'orjyrrlnninnrani iiiru:uaoal

l{,a
!tvniunl{atutilnil
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d)<u.
9r1:',I.:Yr 4.14 a;uuu[8dutJo.:rJ lurfiUyr1{no]er61ani n0uuaJfia{oonltr:uu!uuu

60'lUnltaia o{uvlu'1Yt

f, .J s u.
911t'r'!Yr 4.14 nJrruu18aul0.!ll tulifiliyt1{nntn6'tani nouuaJfia{00n1triuuirluu

dnlunlroida{uiluT il (Fio)

lIufr'arimr.r

nfinnrafli

test a't tQAU

(x)
dru

tuul ,uu

!1n:61U

(SD)

tsqu

avuuu

[r afla

+. lxl< a pre-test 2.97 1.44 1 MU

post-test 4.91 1.90 1 PU

s. lxl> a pre-test 2.35 7.90 1 MU

post-test 4.35 1..97 2 PU

:rl s iluri'nil pre-test 3.25 0.88 1 MU

post-test ).1 1 0.78 2 PU

ornrr:rld 4.14 nvu,.'.,roaJu.tiouluyr-ndyr.:nrisrnranf riouuavya-{{qnr:r,i-uui

ullanrlnr:niaorrvurv nu'ir r,ra'ro"onr:riuufuwaorunr:niaow ur nvruuurodurfrr.l

iluvTarivrr.:

nnjsrerasri

test n't [aau

(t)
62UIUU.IIUU

,i'tntnlu

(SD)

:,NU

NJBUU

uUaHa

r. lxl= a pre-test 4.72 1.88 2 PU

post-test 6.51 1.86 3 CU

z. lxl< a pre-test 3.24 t.67 1 MU

post test 5.37 1.80 2 PU

3. lxl> a pre-test 2.97 1.27 1 T/U

post-test 4.43 2.07 2 PU

q.riil11nilufi'nd
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J-..)
4.3.2 r,aufi 2 aranr:nr:irn:rc nr:rU6uuLrlauluyrirtrlvnrnnlnaraflilquo'onr:

t:uu:u1J!an11]n1l ao{u14u'rvr

err:r.sr'q.r5 Soua:uarsruunr:nJaduurrrJaorluriarjyrr.rnfinnranflnsdonr:Guuiuuu

6otunr:nif, o.:uyru'ryr

llufrnri .A
ttuu n1: [u a uuuuanl'| [u?1f, u

PG MTC MTPC MTIC RTG

f o/o f ok t o/o f o/o f o/o

t. I.rl = a 6 t6.z 3 8.1 t9 51.4 I 21.6 1 2.7

z. lxl< a 5 13.5 1 22 59.5 8 21.6 1 2.7

3.lxl> a 2 5.4 0 0.0 72 32.4 24 64.9 1 2.7

+. lxl< a 7 18.9 1 2.7 18 48.6 10 27.0 1 2.7

s. lxl>a 1 2.7 1 2.7 72 32.4 23 62.2 0 0.0
f,

toau 17.3 3.2 44.4 39.4 2.7

orno,r:rrd 4. 15 uan.:fo uavro{ Lruunl:rildt'tuurlallluvirivrlnnfi nn1anfl ou

t'onr:riuuirluua01un1:siaa.:uyru'rfl flu'i1 rinGuuuJaruulluri'fiil1uuuuinu1nl1l0nfro{

tfiultrldru (Maintain-Partial Correct: trlTPC) urndan lurLIuri'fid lrl =, , lrl ., uut

lxl < a 6orrilu5ouau 51.4 , 59.5 rav 48.6 sru rird'u lullurinri lxl > a uav lxl > a

rinlieurilduullur'nriluuuu:hu,rFr?rxhinnd'0,:oeirl16l (Maintain-tncorrect: MTIC) rlrn

dqo ioua" 64.9 uav 62.2 u}ufrqi lxl >a Liinr:*Ja'ud,uuuuinurn.rr,0nfio{or.i1{r6!
(Maintain-Correct) rd u rdur rir rrluri'ni lxl > a vr'lrii nr: nl 6 uulu uuu oo n o trlil d nr rr
lriqnri'o': (Retrogression: RTG) uavvrsr s llufi'orj inr:uJduuluuu!nnsioroeirlfirrildr
(Progress: pc) dllluriad lxl < a lrnvr'ao fouav 18.9



uvfi 5

afl nra afi rJ:ruatauasdo tdua uuv

s. t iqorJ:sard i6rirrfi unr:ii'rr

s.r.t inqrJ:varri
; d .) - rir aflnljln1:L!auuLL!an LuYlnuv'r.:flfunfl1an:$o{n1a!!ltu Lounnn"llt:uulnt,

uruanrrnrrniaorwurvr {uriou!finurijd +

5.1.2 ?501ruun1:?ou

5.1.2.1 :Uuu!n'rriiu!

nr:io'an{rilrfl unr:io-ud.:voao.: (Quasi-Experimentat Research) fi nr:

floao.iolr.rttur.lu uider One Group Pretest-Postest Design

s.t.z.z nq'luJta:ru

n d l rfl tau r u rfl u rin ri uu : v ri'u durio u u fi n urt d 4fi nnti ouit t

tnr:6nur 25ss I:{rEuuyirludnifivrur iirrnororonr o'ryr-nola:rtorfi dtinrurrmdufi
a ) - lt

n1:flnu1 5ur.iflnul ttJo 29 yrrSuualtcnl:rtuuinfugrfllafl: 0r'l']yanan5n1:finu11,uylunlu

rvofr'n:rt 2551 1i1u?u 37 nu

5. 1.2.3 ru014'ryrl,tlun152eu
!4-t

[uov']L:0n n1a1l!:zu 0'tnyu.:a0 t: ul.J:1u1t"lflun'tu ntuoFllan: LatJ 1

g - a 4e _ _ ' - x ttuunurflnulUyr 4-6 na!61:vn1:15uu?ndflfltans flr a=nafl: ununarlnr:Fnur{ufruoru

nvorTn:rr zsst Iouilluri'fliyrrrnrinnrari r,-.rd r) lxl =a 2) lxl<a 3) lxl>a
4 lxl<a s) lxl> a

s.t.Z.q rnio.:iofiid

t) rniorfi odltionr:uJarururjaorluri'ari6o uuuuoaouindufisriur.l
- .J

nruoFIla0t tlo{n1atu5fu

z) rnio.riofildlunr:o'onr:ritrui6o urunr:o-nnr:riuufuuu
aorunr:oiaolryrlryr riorrirdrLu:ni riruru 5 ltr.ru :?! 10 nrurJ:vnoudru

2.1) ur.runl:{onr:riuuffi r illlvr"orj lrl =, l{rra., z nrl
2.2) uruunr:o"onr:riuuffr z iliuu'nrj lxl <a ldrrar z nru

2.3) ur.runr:o"onr:riuufd : filluvr-arj lxl >a ldnnr z nrr
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2.4) uarunr:o'onr:riaufd q iduu'n{ lxl s a l{nar z nru

2.5) uHunr:i'onr:riuufd s iuluvr'arj lxl > a ldrrar z nrr

5.1.2.5 nr:16r:ru:rulio4a

1) dr uu uro aoriorluvYnrjvrrlndm ara n i6 o wirfiu1:nJhJ rir nr:

lroao!riouFeru (Pre-test) o:ro'lrinvuuulluri'orjvrrlnfisraranS6orrirdlu:nisrutnrucinr:
J.

ltnvu!u (Scoring rubric) tlava-r]nlufuva{n'tnnlln [unvtLrutvi0l tnlluvnone u].ttuvlfiuvl1{

nfu0rfi 140:naunltuunl:anfl 15t:uuIu!ua01un1: 40{!vlulvl

2) ritiunr:o'nnr:riuufloul{ulunr:i'onr:6ouiuuuanrunr:njao.:

uvrurvlu{uFuu lntr'[u:cil'jrldrrtolnr:dohon::lnr:riuufrrriavrrHuovfinr:riudoXalou
- J.6 ,J1ru!u nao!Ran::r]r 0Lt[un1:9r:?040!n1:!!auurt!a{rLuvfiunfusl?1']AslllJ0iunl:uu

- J .Z
3) r4d{n1n0uuvr[5uur:0.:n1ar.]tJ:tuvl.l141Jnfi1r.lltalunll0clnl:tiuuiua?

l#rinriuuriruuulroaorradrriuu (Post-test) lnu1duwvoaoriorrLluri'nivrrrnolnflraoi6or
- - 4,t v

nlauu:rurfl Lou?nunuv rrroao!riaurSou sl::ohinvuuuuluvifi rjvrrlnfi fl fi 'raniriolrir

ar.r!:nJn'r!rnrufln'r:LunuLrlru (Scoring rubric) uavdrLnrunjr,ta-rornn:rotvlnvuuutfio
.J

?rn5'l3140onQ!tl Luvrfluytl{nru9}f]'tao t ua c 0:? 0a a! n?1'l n1: tUa uu L[!a.:! luyl?]uua{

oltuunl:aon1:[:uultiu!4fi 1un1:fuaa.:!ynJ'tyl

5.1.2.6 nr:irn:rvridola
- ---b 6 -1) an0vl tt L!n1:?rnllvylj0!a

--*, ) ,u
Anflv !t tun'll1[n:1u141jo ano nln?1!0 (Frequenry) a150Uav

(Percentage) nirradu ( X ) druriulruulrn:f 'tu (Standard Deviation)

2) nr :i rn : r vrirLlurTnrim l n nl n nr a n ird o.r rir a'lu : ni
t/

) ,-
n1:2 rn:'tv14rJ Lu fi u 1{nonfi 'tao: 150{n16-!U:ol lounr:o:ro

rirnol1uuuuunaorinrluvi"nrjrr.:nfiofirami6orrirdrx:nirfiriouGuu (pre-test) ravua-.:

Guu(Post-test) n::01fi'nvulu:ru:ruunnan.lrLnrudnr:}incrruu (Scoring rubrics) dfidu
kir'itiunr:airruacv{hu1du rdor,,rrirnrrud ririoeravuavuuaranvuuutunr:dondrulu

il'nrjvrrnninnrasri tta vdrnvuuu:rrLuriavrluvr-nrirfi uu fi'! rnrudny uuu urritoa'u ( x )

druriu$uurror:rru (sD) t ornv uuu rfi au::u r u ua v o-n ndulluyr'nrivrrrn rin o lasliu o.:
J)

t]n 15 o u ri'u.r l o t- r fi q ul r o".:i fi o lll u"a il y r r n fi o a r a n j uu ! a u u : ni (Comptete

Understanding) lI!ri'arjr rrn fi n nran iuuutilalg:ni (earfial Understanding) lluu'oi
vrrrnnlnnrafiiuuunnrorn6ou (Misconception understanding) uavtriilluvynrjyr.r
nninarani (No Understanding)



66

3) nr:iun:rvlnr:r!6ur.ruuau:Iuvr-nrjvr.:nfi nnrani
,j , - ttn'r:t!auuLlua{!tu fil]yl1nnruofi1an:t:0{n1a !:fu Lonlnnl:n:'ta

rirnorl1uuwyoaoliolluyr'arivrrlnrlnarani6ol rir#l!:nivrsl dauriu! (Pre test) LLayud{

tiuu (Post-test) loer1{n:ou uurFqroi She and Liao (20t0) lunr:o6u'tufin? 1rr6t! n?r!
ic, - ,.j , iuaviflnaunlfl0uvrt!uanutuunlit!auutt!a{u luytFlu10{unnuuuavn']u?ruu1n1n?1 nuac

,) < e.ed -l:0uac!onun[:uu [![tflavanu[u8 n15r!auuuua{tJ Lullflu t{rJ 5 trlJU 9i{u

uu! 0 
ndo{au, { frlllrrir (Progress : PG), uruqnoio.ro eir.r rdr

(Maintain-Conect: MTC)

uu u { n eio { tfi u {u 1.i d?u (Maintain-Partial Correct: MTPC) t!! u

lrj q n fro r o eir l 16 r (Maintain-tnconect: MTIC) travuuuno0ouhJinrrllriqnoio.r
(Retrogression: RTG)

5.2 alJaranrri{a

5.2.1 rirururinriuldfir,lufi'fidflriadnfl1ani 6olrira-rr:ni inr:rldauuUariiruru
oa t

rin15uu or-.:fr rioudn nr:r5 auiu!u a n1u n1:nia o.:uylu'ryr dru:urin ri uufrfilluri'aivrr.r

nrionraniurrarq:ni iotrav 5.2 iirururinriuufiiulum'nrjvrxnriororaniuuvlrialu:nj

iooav 13.1 iirlrurinrEuudfillly"nriurlniinfilansrtuuna,]olndou iouav 64.5 druru
-..-4 4i,d r - . -unr:uuyrtr.rutJ tuytFluytl{n ofiran::0uav 16.5 ya{0o nli15UuSBU!6nt!n1:o60.!uyllJlyl

o'ruruu"nrierudfiulufr'arivrr.:nfinaraniruuuauu:nirsir:tuvurilu iouau 18.7 drururinriuud
d s u . . ; i a, J- c - r,tutuvtfluvr1.tn nflla0l uuu LrJar]!:nirnlrurlu Sauaa 27 .7 iirurufnt5uufrrllufi'nuvnl
nriflflraniuuunalnrnarouafla.rrtJu iouav q8.t drururinriuufilrifir,Iuvynriur.inniflfilani

aoa.:rtju iouav 1.8

5.2.2 nvuuuulur'nrjmrrnnfnnrani riorriraux:ol inr:u]duuurJarnvuuu rr'lf riou

o'onr:rierufutuaorunr:njao.luvruru u-nr':-uufinv uuuraa'u rvirryu 3.25 ncttuu oqjvr':vd'u

aruuu 1 urjaararfi urinriuui,,luu'fi dilrlnfi naraniuuunarorndou r,ra-.r{'onr:rigufuru
aorunr:njao':uvr!rvr rjnriuuincuuuradurfil,duriru 5.1 1 nvuuu oqjd:vri'unvuuu z urJa

na rfl udnriuui:.rlur4''fl ililrrnfi ofl raniuuubialr;: nj

s.2.r *uunr:ujaruuuualrlufi'nfrfluuuugnfio.roeirrri.r.lr,,rir iauay rt.3 uuuqndor
oeir'r16! fouac a.2 uuunnsio.:rfiu.:lrldru iaoat 44.q uuubignoi'olotirlrdl ioeray 39.4
racrr!!nonoulu{nrutriqnoio.: iauat 2.1
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5.3 ofiil:'lu,.la
. e J -!a1nfl an1:?1u lJota!o!:vrouyr0uulrI''roJrlJ:'rurJa o,:u

5.3.1 o'ruauin6oufiiilufi'fidyrrlnfinfiraniGorrira'lr::ni inr:ul6uuu a.rlirurun
s i r u .dl]nt:uu [ouna:J1o.ltJtu fluy]n nu 0inall tullfluytl{n nfi1afl:tl,lJ!a!u:ru ltav!lurfiuyt't,it

n rlsrnr ao SuuulrJalr;: nl r,r6'.: i''o nr: rE uufu!u a0'run1:niaolu yrLruovirirururinri uu
l, .! q J , r - .;\ , e - J q ,-

Llult u !ul,tuuytnq!!0.iu Luyrnuyttr.tl nno ioa:J Ll.Jyrfluyr1nntunfi1a05tt1j!na'to[na0uttav L!lJ

tJlLJvi?11.rv11{nrunfi16rlt nv!01u'tIun$uuafla.: ua9t.:?1n150un1: t:uu:uuu6n1!n1lot60i
,i )- r - .

lJvlu'rvll,r]ao 0 nlSrtJauuuua.:0'ru?uun[t uuy]'.lr.r L!ylfluyrl.:n ofl1ao: aonna0{nun1u10u

to.r She and Liao (2010), Akpinar (2007) dnu'jrnr:6'ofion::rrn1:6uufJruu6nlunltniao.i
.) < - . d

lJyllJ'tyt ulJ:uayt6 n'trri [un']:4.! La:!un 15 uur n't:tl:u tua uuta nll [uytfiu n11!nnyutLaur
r - .i A! luvlfi uv]nal0Lnaauaoan

5.32 fi n'u ru l n v uu u rrlu i'n {y1 1.! n nl sl a r a o i G o r ri r a'l l : ni ri o u ua v y a'l t-o n r : ri u u itJv

uu!a01un1:njao{uylrr'ryr nyuuuraeuudrdnnr:riaufrfruq.rduuavu aHaRv$uuriJu

unr:Uul.l:J tuyrfiuyr'r{fl nfl1aoluuu[!a!V:zu uao!t14rrutlya{n']:don1t[5ulJ5u!u

anrunr:njaowyrrryr rinriuun'nr:uJ6ouurja.luluri'aiurlafioaranflrJ{uluri'nr5dqndol
) UU .J ,u!?lacuuuroau a{no n1t$uul0u [rJon:u11!nvuuu 3 y]uua a l,lju! [ulifluyt1.rnruofi1afl:

. d, A o t)a-u!!arJlltu nn'ru ryt:'ryn'tarJUfuuJutu0yl lu:1utt1n nfl1ao:yt dnu vr !u1!o::tJ

vrl lliunt:uua?url1n !!u lvaun2l! d'tri a [un1:t5uu 15uuua?lrirl.l11o'[rirhonlufrtrrl

n0l0rfl1ani (iin: fintin.r, zsqq) u"nriuuinilrJU,tn.irurn'tunlrdlni,rlr{1tolunlrur4!ru

ro.ruu?60dla"rl1:nj ornr,rarulyrfiuu iqUa:rnhnlraou Lrut60ro.rrirailr;:nl rinriuu
t o s u tj J .i -rlnQVvt'rrl0vra 19l tu14?10 0 a u n 1: n f ai! !: nl uav!! [uffluylna 1o [nd oui{{nt5 uui]x1ufin!

/)
nAlfltna0utJlnylAo(Thomaidis and Tzanakis, 2007; Withetmi, Godino and Lacasta, 2007;

Nava Almog and Bat-shevartany, 2012) 6.rrirHa'lri'rjnriouinvuuuua'.:dnnr:riaufoqjd

:volunvlruu z d.rutlanariuiluyr-adynlnfi slfi raoriuuubiall:oSrviliu
,J

5.3.3 uuunr:r!SuuurJa':iluvr'nrivr1.:n0iofl1ani uri.irrinriuuovfinr:uJ6uuurJarulu
finrjvrr.rnolflnranfluuuunnoio.roeirrri,rariruavu!unnd'oioeil.ira! usi6idru.ruliou d,r

rinr:'uuairulr,'qiurnnirioaav so inr:'JdouurjaruI!r[flilriluuuuinurnrruqndo.:rfi0.:
urrdru uuuinurnrr,bionoio.roeirr16r uavuuunonotrhJ{nruhiqnoio.r draoonda.rr{r
nvuuulluilofvrrrnrinaraoiua'.:o-nnr:riuuiuuuaorunr:niaoruyru,, 

d.ri:vo,unvuuu 2
*uaHa rtJuu"nrEuuilluvr-advrrrn rinarani*uuhiarx:aJ 6.roro ri]!,i a!.ro in n.r:oon u!u
aorrnr:nivr'dilriuarnuaruraiohin:voiulrirfionr:uJaiourur.raulur'ndvrr{nnrmnraqi
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5.4 tarauauuc

5.4.1 n1:oa nu!!anrunr: niaorlvrlrvrlu Gorrira'r:u: ni ar:oonttlut#uarnraaru tfro
.i

n5v0u[utnonlSnJaSuuUa{! LLrvr?1l.JvI1.in oe]1As]I

5.4.2 n'r:ni?oaou nr: rtl6uu u allluri'ori nt: n::oaouriouriou r.tdlri uu uav6o

narr.iruhJ t r6ou rfioqnmrn.:uuto': uri'ni
--- J 1,
5-4.J Luo,:ornnr:no nl: L: uu: rLllr a nru nr:rua orlur rv uilunr:6nur nr:trj6 ul urj a r

Z ) ./
! luliflu tuuiuvrlJ0.trvru ']fl1ao: i in?lvl1n 15?0 u [uru01410u "] 1lo.::'l ult'lnzu0|fl'l6tl:tYl0

TIJ:UUT UUNU
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