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Abstract

The purposes of the study were: 1) to study the abilities in Mathematical
Problem-Solving on adding and subtracting of learning disabled students taught by
metacognition teaching approach and visual aids. 2) to compare the abilities in
Mathematical Problem-Solving on adding and subtracting of learning disabled students
before and after studying taught by metacognition teaching approach and visual aids.
The population consisted of 6 learning disabled students of Prathomsuksa 2-3 of Wattrae
School, Office of Phatthalung Primary Educational Service Area 2 during the first academic
year of 2018. The participants were selected by the purposive sampling. The experimental
instruments consisted of instructional plans and the proficiency test based on the
abilities in mathematical problem-solving on adding and subtracting. Data were analyzed
by using description statistics including median and interquartile range (IQR). The Wilcoxon
Matched-Pair Singed-Ranks Test was also used as a statistical hypothesis.

The results of the study were: 1) The abilities in mathematical problem-solving
on adding and subtracting of special children taught by metacognition teaching approach
and visual aids were at a very high level. 2) The abilities in mathematical problem-solving
on adding and subtracting of special children taught by metacognition teaching approach

and visual aids was significantly higher than before studying at the 0.05 level.
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1. AMUNAYRAZANNAIAYVIIAAAAIENS
1.1 AunIY

adinanansdorndurinvedidnluiiewsan1sdssdinusesfu wazds
WealssitugnilumsGewividu q inmsinu uazaniunsdnwldliammneiiusndgl
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suns fazued (2553 34) liauinsvesndaanstiin adamansidu
Aiideunusssunasdudedlily flaswedne Ssvvunasuuuunudaau eadestunisae
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warnsuidgmild Wuiedesfiolunisiauiaiiuiain uardennuminessnitayed
Tutinuszdniu

andudaasunisaeuinetmansuazmalulad (2551 1) Tiaunungves
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JuivivaeiaiuadrliinFouduauifivgue fnsdnedieegaliinnsuginuas
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2. néngasARInAIENS
é"]ﬁmmﬂmzﬂiiumsmiﬁﬂmﬁuﬁugm NIENTRANYENNT (2551 3-14) lodavin
ft fnuaransznmaiFeudununansvesnguanssnisSouiadeaans nuvdngnsununais
Anwtudlugiu wsdnw 2551 13l
2.1 Geudeslsluadinaians

a1sensiseuirdaaansialenalilenvuynauldiseuadaeanseegns
siaroamudnenm TnefmunassvdniisulndmsudGounnaudel

2.1.1 PUIUWAEMIANRTUNIT: AUANTIVEDALAYAUIANTITIUNI Sy
F1uIua3e antAiierfudiwatase nsdudunisvessiui Snsndu fevar msuAtywn
Rerfudwnumaznslddnniludinge

2.1.2 M3¥9: ANEIT TEBENNS Havedn L USanmsuazaanug Buuas
a1 e IAsEULeg 4 NMsmeasAeIfun1sin Snannslnadin nsudtymiietu
msiauazmstheudiferiunsialuldlugniunisalis 9

213 isadiaeans; sUsiadnuazaudivesguisnadeniedn e
A1U8R NMIINAM WUUTRBIMNIARIN NGB UNNINTVIANR NTUUAIMNLTVIANA (geometric
transformation) Tun15taeuLN (Translation) M3axvian (Reflection) wazN1311 U (Rotation)

2.1.4 ivada: puugl (Pattern) ANALTUS Handu lwauaznsaniiuau
Yo NMSIIVANG TN aun1s SEUUaLNIT 8aUms N9 19 a9 UEUAMR BUNTULAYIANN
WAYEUNTULIIVIALR

2.1.5 Apswideyasazanuiiasdu: msimuaUseiu nsileudeinny
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Tumsaiiun1s¥inusedniu
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2.2 ETTUATNINTTIUNSIEUS
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aseil 4 fivade

WAIgU A 4.1 1lanagiaszviguiuy (Pattern) Anudunus wasilendu

1espIu A 4.2 T9iwad aunis eaun1s N3N wazdanvudsadaaans
(Mathematical Model) 81 9 unuaamun1saling q srensuulanumine wasthluldudtym

asedl 5 Madgiteyaliazaaniesiy

¢ Y

W95 A 5.1 1Wlawagldiimsmsatalunsiiesevideya

wmsg A 5.2 WS AuazemSifpiummiandulunsaainnegng
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wmsgu A 5.3 lawsineriuadfuaseaasdutislunisdndulouay
uAteym

asil 6 VinwruarnITUIUMINSAdAMAnS

1msgU A 6.1 danuannsalunisuiitem nsléimena nsdeans msde
mmnesadiamaniuarnsiaue Madenlesnnuding 4 mendinenaniuazidenles
Adinrnansfuranidy o wasliauAnsisuaisassa

dmuaideluadedl 1inwiansenaFousdd 1 13eq S1uuuaznisdiiunis

wpsgiu A 1.2 Wiladsafifndunnnsdidunsuasaruduiusssrinamsdudunaeing q

wazannsaldlunmsiiliunisuitym anumdnansununais Sedlangtaym
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srdpslianuineartunannisaewluseediie Weazdrelinisaouliussansamundstu

fithnsdnwldlindnnsaeunieutndnlunisaeundamanivianenguidediu fil

Tanu Ungeaed uwavaunds lnsduied (2520 dneddlu gt Asiias, 2551)
lonanfianguinsaeundinaanstii

1) nawinsiSeuilestadey (ncdental-Learning  Theory) [einiinaziSous
Tnsfifanssuiifinesniesnnifuaziinnsieuiin usmsnsauisegislalfifaduuszd
Javhlidnaaineznisseu

2) nguuisnsiniu (Orill Theory) wunsRneuliviawuuRnsiaunn 9 Fraundn
dinasastuiuisty wmeadoiiBdnarvhlidouinnadouladamans lnekuainag

[ 1

Uengns nyunaeiiliiveunnses Ae

v a ¥

2.1) UnNLIgUR

v A o

2.2) UNLIgUR

099nd1gns uazngnamisauesgsenn
Nansene 7 lolidvam
2.3) tniseulaldisguegrntnta ilvduanlunisfindiuiu
3) Vufunianunie (Meaning Theory) iadlianAnAuinduainuluegves
auludan Winaziteuslanningss wavssundinmansiiogadlamungufuiinnumuney
HunguifiFeuldafiandwiunmsaeundamand munguiuinnumneddoauouus sl
3.1) myaouGedlniiusazass aaslivesnieseneunsasy iislinigeuld
veudtudusing 9 PYNTALIY
3.2) WilenadniSounans k0adisn1sAnAuIneItiniseuas wasaIsin
FniFeuldfifiudsannuenn naentudeunnisssriadesiizeulmifudosifounud
3.3) ThinSeuldldnnumeweuvesnuedlunsiumdiney Tngldnmig
ogdurdesiiolunisdn
3.4) msldlanviayUunsallumstasasudusing 9 Thnn
3.5) WithiSewhuuudininiifgdosiuiFesiizoulnl niousisedunedisan
fruadiinFeuhdie fioaaglioonlunandiinsdunuunszaulifeudiudug
Alé uenandumsliuansisnmansadneude
3.6) msflnsuliAnrnuriudusidesin wimsfindundsaniitniFoudila
f3amstiu q Juedreiudn
3.7) msaputludesitniZeuddlidnla suninindeuasdlauasyilieds
QnAeg
3.8) mslrinizeulsihanuilmFeunnildluin sz
3.9) TuuuilndindniFewhegiaue ieldumsiinrinuglubosiiFounudn
wssdl e (2552 d1sdislu gy Aswiies, 2551 19-20) loaguuwifnves
TnaninennsAnulised
1) NuisHa 2NMENN15Y8e Throndike indmninnisnsyitla 4 Aou dududed

AnszvinfiswelafivzvimgRnssuidu o 9180 lumenssiudunisnseinle 9 dfinaiiliuivels
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ﬂﬂizﬁwmﬁﬂﬁqwqamimﬁu ety wuuiindaiiadatunmdndninerdeiifeediingey
annsaviuuUindulineannis uazmatunslineiinfasairsanufianelaliiugidou
Wi msvwe Msliseta wagmsiidieasliiniFeuainsonsadmeuldndsanitinGou
FULUURNARLESIUE?

2) msflnvia agUaInNaMIMARDIwes Throndike finuitnsBouiiinanmsiingia
warAalngde lneang micJﬂwmuumummaqummimL‘wamauauaqmaamﬂmammm
1 9 iiteldldnmu Jududesdndulunsfinnueding q fadu msadrauuuiindan
ndnIeinertiisesiiilifinisnseyhe 1 deldddlduunarannsndeuldgniounsy
madvuduinueidedininegiaue
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a) wsegdladuaed dalumsiBou asdesiinnsedulitnEeunui svnfeeinizou
wuuiinfhirauleasduusgileegmiaiiliiniEeussnvihosniin waziAanisisoudndn
IAnedananniiedi azredunnmslunsaauiiininiiduaziraulamsngauiv
wazAAInInvestinGe vierelimaBunaeudulogvaynauuinGsudaumela
flazunaziAanadiialunaiFouiuls

asdnual TUsedudioy (2550: 41-43) leSunsfstuvesiamnnismeaiiaya
MUnguRRaILINITNERUyIves Livelad (Piaget’s Theory of Intellectual Development)
i a fupousdsdl

1) futsramdudauaznisindoulna (Sensorimotor) Futieglutag 0-2 T inaed
UfSusuaunnden tneliussamdadauagnanuileiduding Wumsnsevhiineuaues
sodniineuen inlufelfeifaunruamisalunisiud nmaadeulm Wauinisves
Uszamdudauaznisiadeulnifeidesiumsinszuumsussamiunisnsgsimmanieam
Fonndutuiuguvesimunismeauedutesion uenaniinasiannanudnvesnsuni
nanfeansouwnuingiluauedldlaglddyaravieiniomneg widunsumudosduiidu
msunuidnnmslivssamiuiauasndunilolaonss

2) %’juﬂ’mﬁmdawﬁmﬂﬁﬁ’ami (Preoperational Thought) wuseanidu 2 Fupoudes
fuusneny 24 U Fondh SuneuRnmenaniedeunssnaans (Pre-Logical Stage) WiniFeus
Tansouslngldniun meviheaiaesne fimnuanunsolumsasunaannsdiamewilldansd
izl fafunsagunaiiinnouiteyunuuazguunu duilaeseglugaeny 4-7 9 Boni
Fulsfimguanvudawifina (ntuitive Reasoning) unisasunaiiliddsdasuuuunie
sdnunast iunslivamadildaniegtaduuisdin wu umanoa asnmavdest fady
Slufideslifluiduneaea aswndnlutedsilifanudafsatunsoydndsuam
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(Conservation) fevsnefia USinauwesaansvidesiuuvesaasiifiegasil fausinagiasusy
Wuegsdu liesanmsinduausieaem uazilmnuAndilsiwasanin (No Transformational)
lovenliFesnmaudrduimamsal WnaedsliansoGeds uansiddliaunsofnEesdiy
winnsalluanaslauazdlianunsaldisnismneadamansle W nsuan : 155N N1sau
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3) %uﬂﬁﬁﬁmﬁmwugﬂmm (Concrete Operation Thought) winluSedilauzne
fudswandon vliiiusyaunisaliinty wadaAaugussu Awdaiddyreadnluiei
loun
3.1) M5auFNBIIUIL (Conservation) wu18A1uI Liinnswiniledng
fnsFeuisunenientn Uiinassaniy anudednvugdviiliaudalitusgiu
nsBeuiiflesednaien annsadnuidamn dvsunnuaniissfudmo WnazEutuain
nsAmnninisiiuinge fafu nsidnagldnssnaanfinnnimsiuildegasuiiie
91gUszana 12 ¥ G‘ﬁuag}ﬁumiif@ﬂizaum'iiﬁlﬁmﬁ’ummﬁ@L%ﬂmiay%’ﬂﬁﬁ?maul,ﬁalga
Aonsseusluszauasioly
3.2) 3En1smandaeans (Mathematical Operation) winfiaauidnidednuau
wazdarwannsolumsty dmuenuAndsiuudoandladewielud
3.2.1) fagisndulunguuils foddauautiuisedasiniunasidy
auBnvesnguiiu
3.2.2) ﬁ‘hmu?aﬁuwﬁuaE_jﬁ’umﬁmﬁﬂé’m
3.2.3) danuanunsaluniseusnydnuiu
3.3) 9uunUssinv (Classification) Anuamnsalunsswunysznn Wuindu

e
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NuguvesimLINTeaR Uy Tnedsudusil

3.3.1) M399WNgUN1aN155U3 annsnnunguvesinglagldaudiiien
Wit

3.3.2) n139ungunisanes awnsasuinglunqulneldnuaudfisiniy
Junausl 1wy & aunn

3.3.3) N1 UNLTINT A @101503uNUsEaNveITaglauinnan
wilevng

a 1w
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3.3.5) Mssanguitmenulunaulugenausenaumensguees 1wy nax
YOINTLATTRR 979INgUNTEANYIUNTIN 9 wavorauualudsng o
4) %uﬂﬁﬁamiﬁmwuumﬁiim (Formal Operational Thought) lusuiifinanunse
Anuuududeu anansaundymld wagliisnmmundineansseduadls dnuazveinudn
Tutuilldun
4.1) mslivgalagldaumsgnu
4.2) milivaualRgiusngdan
4.3) prunazu
4.4) M3yImUTENa
4.5) mslimamalduuusssy
4.6) aguanunimuUTeuiiey
4.7) N3ATNN 6
9336 Tauusvys (2531 osaelu 9581 Qeduns, 2547: 12) lenanfmegufnisaeu
ANIAANANTI
1) i exled@sndniin (Apperception) ves Herbart Wunsiseus $enuaula
waradnanufionelaliuniniSowdensy MmefanssudenisiSoundeaniunisaisng q 9y
nszurumsdenlosepudslvsidilulusnydniiiuaga
2) viiWeslosanmnsandsdinayasmeuauss (Connectionism) v8s Thomdike
Humsdesledadniuimevauemenindavluisasduesailes msdinaatuusdasede
maideus 3 ng fail
2.1) nguesnsiinian3enszsie (The Law of Exercise of Repetition) namite
ffinismeuaussduinuiniastosasusiile Asudesegasmuuuvity wimnlalldufoa
fdeuturrsousndiag
2.2) nguvisua (Law of Effect) wialsend1 vanvesruilanalauazaiuiulin
(Pleasure-pain Principle) Minauaueseiimddumninaufisnelaniuin wazazsouas
wnmniaaulinela
2.3) nuieAunFon (Law of Readiness) LilanszuaUszamiaiiumnion
flazvh uaeldnszvindutu asdeliAnarufianels uidddlindounasdamnseih deursliiAn
ANUSIAEY
3) Mgusasuws (Operant Conditioning) ¥e¢ Skinner tiuN1sWUsgAUTEAIA
nsiFeufoonifudiuges 9 unune Jeudazdruazgriaiuuswieluuazdosimuadamy
wagialunsiasuL vy
4) ngufrlnates (Mental Discipline) ¥4 Plato Lunisiamunaedlagaeulyidila
waglndutes q sudarinuy wavanuamulumaEond vianiufaunsomedeuledld
9E199mluA
5) ngfinsasy (Generalization) ¥e4 Judd iumsasuiFesanusyaunsalitlsdy
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6) nquiniavdadiu (nsight) va9 Gestalt unsiAnauAnTuuiivile
TuvasUsraudamineuosuumsumsusymii

asUnguiiiieades msdafanssumsisunsaeuiuasdeniudnnguiinine
TuiFeanguisnisiindy naiasuuss AuuAnessEIyAna usegdla nguinisieuiuay
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1Nitgn

4. aunungvadlandUsym

pusssNvAvesivadinmans uiniliiSoudinnsaniesei udly
Jaymegraflivana win15ARILATIENABIL19INN1587U AR lalun1w Bdnn1sAne
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Asned wasaing (2551 16) lanatads landdamadamansiluaniunisal
fitmuatuludnuneeing q Gelsenouluse domnu $1uu ey lnefiyejimnedioly
nseullivhuenssuiumspniiornnisneedamians sauvamaiasy 9 wildlunisaa
ﬁﬁmmﬁamﬁwauﬁgﬂﬁmmmﬁiwéé’f@qms
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Adam and Beeson (1997 81afislu Agyaynsed @i, 2558: 25) lenanlaeasuin
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Tandiymlngazuin muneds aaunisaindemanuidesddmeuidusuiunieusunm
dwuifozudtymlddedd38nsivanzautuanmuesilamn Meuisiududszaunisal
Usznaufiunisanaulavesiitam

nUANT FuAIME (2549: 16) lananda anuvuievedlanddgymadnmansin
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2355 Seaudselasy (2548: 2) lananita landUgymediaeans vaneds Aoy
NngpeuluMsaTIe Wlefumismsvioweiadmivlddney
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Chares (1987 91stislu gomany Aiunmng, 2547: 50) lauuslandUamadinmans
Ju 2 Uszunm fie
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Afpsnsfneuiissinouiien lindnmevsonginamivnandnmansiaedlunisuitam
uaziSmsAnaiievndmeuigieniazdudou
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2) Tanddgynvaigdunau (Multi-Step  Problems) fidnwazdfAgy As Tun1san
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Tugamgud vietamludjus eradugusssuniouusssy dauﬁﬁmaqﬂﬁymﬁwuﬂu
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2) Yaymlsiaunu (Discovery) L"ﬂuﬂzymﬁ%iﬁﬁmaﬂu%uqmﬁﬂEJeuaqmiLLﬁ{lfgm
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Neil J. Salkind (2008 874fislu waBan anssmds, 2553: 16) lelvimnuvsien
oAtlyq vneils mnudiferiunsnTvaeulaznszUIUN ATy

Statt (1998 ©13f14lu McGregor, 2007: 211) lalwmaumanedn addeyg) wneds
N33MTONINTENENINaNIEUINNTANYRIAULEY

Bruning (1999 osdislu daun Hed, 2559: 25) lalwArunuiean afdyen
mnefe MsfiAeafunszuIuMIAnveImULeY
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anfuduasunisaeuinemaniuazinalulad (2555: 213) lalvadunungdn
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funuedlunsseus AaeAIUANTAERNNATE lUNNTINUAY AfuAIUANWAEUSHIUNSIS O
vowedld ilelinsiSeuduiomsufinudn 4 ussanuinguszasdldegieliuszavam

Aty 19w (2548: 40) lalviauvanedn efdyyy vuedis anunsening
WAz lalunszuIuMsSEusANY0INULBILATANNTARANIN MAUAIUAN kavUTeiiiu
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UNASENTIT MIAReENEleNsAEnS 138 Strategic thinking
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vowmuasuagldnuitulunisaruay visdiunisnsevhiinuies Tumsdndnwaeiidonis
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NIATIRERUANUATIMITLAEN1TUTEIIUNE
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2. 99AUszNaUVBINITUIUNITBATYYN
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3) mnumszntindenszuIunisan IuawansavesiSeuisfunisidade

AduduiivinlinisiSeuudensufoRnuduieedreiiussansnm uazannsnoSuledsd
nuiesdliEBuilly Fuiertostunisesunememalu 3 du fil
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3.2) MIgeuuAMLAaVIeITnTBuligndies fiSsuanunsaeSuisivgua
TumsgeusumNAnyEeIsNTBUTIgnaes FauAn1NILIARYBIRLLES
3.3) M580UTUIIANUAANTOTTNITVINULDIRANAIN JLIBUAITOTUY
wiapalunseoNUTIMAAToIE M sV U sRaman uazndeuiazuiluaionain
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Huydng ety (2555: 14) lanantsesidsznauvesedleygil 3 dwu
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1) $nenuAnvesnues Wumsidhlafeduisnnman msiingauiuazqaseu
TuSesinuy e Aanssuse 4 veias

2) MsAamyitazAIUANIETISISoUS Ao Amannsafies Uy wazdaduladn
wiBllianan finldansmansuasinyrreasiogreiiuszansam

Wells (2000 91989lu msqﬁqwé Usslalgan, 2554: 12) leuusesdussnouaed
ﬂszmuaﬁ{]mmﬁqﬁ

1) arwdluediyan Ssuddlmdu

T o
] ' '
= o A a a

1.1) anusluaidygdaiau (Explicit Metacognitive Knowledge) Ao &1
Rendesivindriinuazanunsauansanudneensnidudiynld
1.2) mmfluaﬁﬂzy}zywﬁiﬂ%m&m (Implicit Metacognitive Knowledge) fi®

deiiieadestuindiinudliannsouansanudnesnuidudyeld

2) Uszaumsafluedtygiiudsiamnsadenlosamduaunisensualluisnig
fnannmane

3) na¥smuAueAtiyaN e AnouTesyARAYALTITiNIAIUANAANTTIANS 9 VB3
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1) Mmsffumues (Self Regulation) fie Uszaunisaliunisanifeadiuniss
(Metacognition) Astliiadastumstanisiensauaunszuaumsidedvowmuedumsuios
Aunssu Felunsiadulavesusazauiy axdafdeuduiugulunsdaduls

2) AunsEtin (Awareness) LABIFUNTELINNTTURIAULBY TTAuduius
TndBafuianafd Frflen vuvey mnude uavAdouvesyana

Cross and Paris (1988 919049b4 HiAUN WUNM wazAMy, 2544: 160) lakug
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1) aeAvsEAUMUNMIUITEURUaRBIfUANTusuAIINEAILAR (Self-
Appraisal of One’s Knowledge About Cognition) Fauszneude miiﬁﬂwmmazamw
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2.2) M3 (Regulation) iitemuauLagiruafanslunsaidufanssu

2.3) mM3Usziiu (Evaluation) Wumsinsziuazyszidiupnuaunsovesmues
Woftazsilufanssudu 9 Tududely
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2.6) mysaslamuaztorinnainlunisuidsym LarnUisTzadadynasy
LYORANAIA
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11 1 [ +1 RLSIW), 1 5 1.0 denugenmans
12 1| 1 —4 R 4T 5 1.0 fdanudennasd
13 1\ +1 749 G g 5 1.0 dAudenndes
14 Ao ¥l H_+1 W1 5 1.0 denugenmans
15 NG N 5 1.0 fdanudennasd
16 +1 \ Nd—tt—A 5 1.0 denugenmans
17 +1 N LY 7 awh1 ANHL 5 1.0 denugenmans
18 +1 41 41 1 +1 5 1.0 fdanudennasd
19 +1 +1 41 +1 +1 5 1.0 dAudenndes
20 +1 +1 41 +1 +1 5 1.0 dAudenndes
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