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5) msnusmuaztuiindeyanaeamsdanaiieaiadoasuivanzay uay
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2.2 anwauzdIAYYaINTRUEIEMIANMNIIN I AEns

National Research Council (2000) @31 5 dnuaed1AQVOINITAULAIEWIAIIUINIY
Inenmans (p. 29) Seliuagifusedutu dail

1) Aoumangimansgeasienuaulaliungiseu
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MINIMEns
3) MesueiaiilnegSouaannmdnguiileneufaiumingmans
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5) nsdeansuazindudosunsiiaiiaty
2.3 NSUUEIUMIAUEIEMINIANENIINE AR
Llewellyn (2011) wusn1sdutarsniniiuiniainermanseomdu 3 dau laun Aaiu
NSZUIUNTT WawHa Waw 3 duil gnuUseanidu 7 diugey il
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- dvvanunsel
- INTDBYNUAAY
NIPUIUNIT
~ NUKUNIATIINTIVERY
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2.5.2 anuduanvasmsdnnisBeuiuuuiuiezsmainuiniaineddans

Karplus (1997, p. 169 819841 Lawson, 2001) laauin1sdnnisiseuiuuvduiansnn
Audnsineraansiululasenisuiuusmdngnsineraians (Scence Curriculum

Improvement Study Program %38 SCIS) Usgnauniy 3 Tumeu Ao Jud1933 (Exploration)

[ (% ]
U v

Fuaiawianuan wazduarunuAhlUly willagduauninidaldiinla 2 Tuneunds fe Tuasiaiu

v

JUAUNU #ON1 Barman and Kotar (1989, pp. 29-32) lau5uusuilududnsia (Exploration)

Qe

Qe

o

Tunug1uluvial (Concept Introduction) Tulssgndnlusieil (Concept Application) #iaun

v a
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Y

p. 595) umegnelsAnuiinisusuldsutovestunauil 2 Timuzaudelu dadu Carin (1993,

pp. 98-99) USuUd ey Fuadrouluiad (Concept Formation) Abruscato (1996, p. 169)

Tausuasudulaun@eailuvia (Concept Acguistion) azdanmuwinange 3 Juneu dduneuil 2 ive

(%
[ Y 1Y

uwaneineiy wadreSurglndidesiu nMsdanisseuilddnvuzmilownietainuusas tuilai sl

(@3an TeuA wazasen 431308, 2524, U. 514-523)
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Tu¥ A.e. 1990 Barman and Kotar (1989, pp. 98-99) ladaudasimuinisiseuiesndu 4
Fu lud Sudrsa (Exploration) SunuziaTuimg (Concept Introduction Phase) sf?uﬂ'igqﬂﬁ
11uviAil (Concept Application) Lazdulszifiunanazeivsng (Evaluation and Discussion
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T8 (1) w929 (Exploration Phase) ( 2) duadreuuada/msedune (Explanation Phase) (3)
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2.5.3 msdanaBeuduuviuimemanuimaingaansauiging 5 4u

U A.A. 1992 1ASINSANYINENGATINGIANERNT @19187IN81Y09an3F04u3n1 (Biological
Science Curriculum Studies e BSCS) ldusunisdeudifu 5 4u wdeidoudeq 41 56 il
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(Expansion Phase) 5) Sudszidiuna (Evaluation Phase)

2.5.4 MadamsiFeuduuuiumemnanuinmdnemansauiging 7 du

Eisenkraft (2003) Iflausmsvenetunsumsinmaisuiuuuduiazmanuilneldzuuuy
5Es 18U 7Es sUUUNIIAnTsSeusuuy 7Es wuiinsanelesnnsiSeus (transfer of learning) waz
Anud R eIIAUIANLSANve s SeuieufiazvianudlafuEesiiFeulm (eliciting prior
understanding) Tnsdunoufifiuunduduneunsnieutuneunisadrsauanla (Engage) Ao

TupauNITAUMIANGAYL (Elicit) Badunisadavsedumanuinuvesdiseunsuinlugnisious
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d1fny laun duadeanuaula Tudisauagaum Tussuiewavastaau 1ue18aIINs wasdu
Uszilluna 1InNsUssiunamIesiislun1sdanisiseuiiunaduganinsiseulazauiianela
YN HUAIEHTEIY YT 3 YU WU YaRanTTudAMAINIEAUR nan1sAnunluiUesiu
WU YARINTINAINA1ITUTEANTA N 85.00/81.56 Feganiwnausdinimualy wastilennasldyn
Anssuiudnssutudseud@nuiUn 6 15058UAa0UININegInNT A1aseun 1 Un1sAnen 2554
F1uu 30 AW WU dniSsungudiegiinadugnanienisiteu See “lulefiwa” nauTeugnid
feuseu (p < .05) uazgiseulssiliunamuianelasenisldynianssueglusgivinn
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