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LAZNIRANING ANTIUTENINVINAINTIUUURNISMIINeANEns

TunsdamsSeunsaoununsyuIunIss KA UANNTNOBNWUUAINTTUNTHOU
nsl¥degunsal uazmsiaussifiunanisiGeuifiinamanvaeiileodeutunfnsssud
YOINYIANENT LT

msaeulagliiossing iudelunisFeus Wy FessniAniuineimans
(Science stories) wazUszifiudonniewingg erfunisldivenaans (Controversy issues)
(Sadler & Zeidler, 2003)

nsaeulaglduseiRvetinemansuasininemansluniseAusedestusssuna
YorImeIAEns i lunsdifinuidalseifmans (Historical case studies) (Irwin, 2000;
Matthews, 2000)
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nmsdauszaumsallviiSeulalnyi i iRnsmainermans umagvieuaiudila
FONTTUIUNTUAYSITNTI AT IMENMan i uAanssulévi Wy meviAenssuAnuas
UfUR (Hands-on Mind-on activities and Practical work) nsvinAanssuufufnislu
WOIMARBILAZNITYININITNAABY LAENIFINNINTIUMIUNTLUIUNSAUEIZMIANNS WU ]
INTMIFUEIZANS (Inquiry cycle) NMSAUEIEMIAILIIAENTEAUMEANULALIILLY
ysmsduianziigSeulunismemey (Guided inquiry) uagmsAuasmenuilaglii
HLSEURBNKUULAZYIINSAUEIEMAIneUYeIlayalenues (Open-ended inquiry)
(National Academy of Science,1998;Bianchini & Colburn,1999)

15997 2.2 n15ISeUINImansluiealsey (Learning Science

in the Classroom)

nsseuFInermansdmsvinseuluseiuussanfnwimsyadunisiseus;
NYIFNENTINNGITUVIALALUIINGNTUNNEIANTINALAINARTNIRFDINAERS

v o Foy o 1% a A & v A o oA 24

dnisewistdilianunsavianudilademngg Mduusssuls willodnisoulainiu
ANenfumsseuduazdladlomnilunge]] Sanududeusiutisnnuaunsalunisesuieds
MudeulafunniouayUszaunisal

detinFeulaiseusuardianussaunsaliferiunisyihaumaneimans dniseuly
syauflanunsavhauniinududaunndule dniseusreenuuULaitN1TIAaewIY 9
LWDATINADUAINANALY

% a gj gj v A a L% a a r-:qu 4

nsannsseunsasuluduasy Mlunideseunarluriaaseu) Asinsyly
UnSeuriuedvatinauenmesuieieatudmng gninSeulaitlufeaseuiy
UnIngnmanslainnisdrsanmvdeunina wavteazulaunainininemansdiulvg

lunsiSeunmsaeuingrmanslulsasoutiu AzAIsvimeANuAnvasinisey
pasaaT MmeAn “51eziliegalsindanaililuaimsely”

150991 2.2 F79e19n139ANINTIUNTITITEUTIUGITEAI 9

TunsdansBouiauanszeine qasiifanssuvannvansuazilelvgiSoulm3ous
domegramnzan madalonalifiZoulddaunmainveass mavaaeauuusiass Mt
AR sysannisaamg degnenisdnfanssumaideud fil

aseil 1 AdPAnfunszuiunmsdsadin uazansed 2 Finfudanedes

Sosiiau

FNNBUYYILALANWULN UGN TTY

Aanssuild

1. msduneaineieizvesdnd wu wilany Jaany
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Y L3

2. maginvimiansad deaRefunssuiunisvhaesiume fauuuiiiuansed
LAZLUUNSAUY

3. myvimuAnwifisiusiniAeades WwuRfisAusisaneuyed 9w

4. MIIATNUINIAEns Mg 9 Wi d1TI98NYENIRNENTIN N15ANY
NAABIUIBULTEUSATINITWEUY0TNDT nselaluaniunisalsng o

5. mMsdunwallagiseuintninetmans wu dndiinermans

6.  NISHARIUNUIMNEALYR

7. NMSANYIAINLUUIIRLY

o & o U & a 1 a A v | o ¢ a
dnd 1. mMsdunedalvdngng 9 wagdeou 9 i Ssun auun luun dadanin Jail
oglug
Y Y
2. MIVURNSAUNINTAN 9 LU ANSAUNTITUVIRINET 371
MIAIATIAdENSARTINLAE NG ANTTUERT
NSYlATIUFUNAER TR

4.

fi 1. Tassnuugnuastudindivfiauls

2. msfinwanaululsaSey 1wy aungnumanslsasey auayulng
3. nanTsuWalk rally

4. MSALNANTBLAGA NITIILUNNY

5. N1INAE8Y

6. miliiatesiioingrmand 1w ndesganssaidunmnly

Ul niwenns waslgeanmng

1. A5NAaDs

2. msgiimiansafang quuaIIYnTL idenmeusiasad 1wy 1509 HOME uag
the planet earth

3. mM3dTa MIduAudeya

4. NMSUARSUNUINEAULRA

5. Asenusey

a3e7 3 asuazanTRvosans

Sosiiaou

a15 @01ULVDIAT

Aanssudild

1. n1svnaeg

2. MSYlATIIANEAERs WY IASEIUNISHeENaNs @nsludinuseaniy @1se0n
ayulng Wudu

3. ANYILUUINGDY
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4. n15d1599

=i = =
#1989 4 LILAZAITLARRUN

SosTidou

WSIETINNG wIalUNa wsaluades

Ranssudile

1. n1snnaeg

2. @nwuuusiaesuazInviaiiAedes

3. M5d19719

a. msadsdsUssiviiedosiounssuTindsedniu
5. astlUswasuICT

A58t 5 Nau

Sosfiaou

wata W@ee I wlmdnlih

Aanssudild

1. A5MNa09Re93s 1881998 LaTITUULNUAIN
2. msvnaeadewing q ieafuliii was e
3. Fnwuuusiassuazinvimiiiiedes

4. msansiades d@r5aanishaledia

5. mMsadedsszAuiifedesiuiinuseniu
6. nsllUsLATUICT

7. lAssuInendmaEns

8. lassnumsuszudalaiiluinu wielseseu

@387 6 nszuIumMsWasuUasvedlan
Sosfiaou

AU AU WS

Aanssudile

1. MIAang

2. MsvnEeadewing 9 ieafuiiu fu us
3. Fnwandareininetes

4. mMsd15a

5. n159AUs1Y

6. NISNAUANWY NN UNN95TUINGN
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CRNGR]

JEUUASEY ANNAUTUSYadlan ATUNT A29AN3 ATUAINENNIgEINTA

a
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Nooy RN

oY
AaNTSUNLY

NINARBY

= R o

Anw1anIavimdningIves

NSLUUIIRRITTUUERELINTING

lAssuMsHunnA9Tuns

MsvirUAnYILMENIEUIAN U viesihdnaes
nsauAudayakaziauangiuANuATIiIsmaluladeinie
nsdneeAIImans

naInAnwidenaisznaun 2 uda Weaufualuaun 2
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mauw 3 ﬁ?’iWﬁJJiJ'?F)ﬂJ&?ﬂ?sfﬁJ ?IQ\W\I!58!‘1!@77&/1/797‘557Uﬂ75!’5£/ﬂ5

150991 3.1 N15iFEUTINeImIaAsAIEAIUT R

NSSEUTINGIANERT Aa N15IINTEUIUNTNIINAIERSTATIIANBTUIEAIEALDY
ilemeudnddny (essential questions)iauaMguiassailen (constructivism) Faazyi
TBouldinanisBous fo fiaug sinwgnsdn uaslidnuaeifisuszasd wieuldnandn
vietus FeamnsniunsUssdiumalioudmuaninads

N5IANTSISEUNSARUAIENSIETULUUNNSaoU Tapulasinainnsaou 1y N5ty
sUMUURTINIEEUS 5E (5E Learning Cycle) dsUsznaudne 5 duneu fall 1. n1sads
Awaula (engagement) 2. NM3dITIALAEAUMT (exploration) 3. N3BBUNELATAIURATY
(explanation) 4. M3ve18AX3 (elaboration) 5. NsUsHLUNE (evaluation) W50131475
Seusiiulasau (project - based learning) 3a35aaulAseaY

nszUIuMsaRURInaNdsiuiuiaLnszUILATAR Faendn nsaeudne
A dunisasunszuiunsavasuliiuinssurilalaeriunisidisaeudvasy
(inquiry method) wagenaldguhuuaasmsisenus 5E (5E Learning Cycle) lun1sdnnisiseu
msaoufenszuLMIIeiy uennilagenaliitaounuuguils madoudiniuide wasas
msldinatiansasu wu evawmytyay wadansldmaig maleusiuuiiuile msld
Aans1iln 1Qusiu

MsdansSeunsaetingimaniiiofiauinszuiunisdvasy uagnsruIuNTLa
FNMFINIEANTIIEFURUUNITNMITOUS 5E uag understanding) Uasn1si3eus
Ineneansosnauriaieiy agdeddinadinnsaeusiag duoniliiniouataumane
184 (meaning making) ¥38a319A85UBLBY (explanation making) vTeas1aAIMS ML
(new knowledge construction) é)mhﬂlﬁﬁm‘%ﬂuléfﬁgﬂmm% (knowledge) hazyinye
(skills) Lﬂuwﬂ‘l‘:}uﬂ’ﬁﬂﬂLLau‘V]ﬂwuﬂ’]iU{]UMMULLauﬂmﬁNU@ (attribute) NFEUIUATTIANTS
Founsaoutudunisadsaudilaegnsduindendt msSeudinenmaniiiionudila
(learning science for f\]ﬂﬂf\]ﬂiiﬂ‘iﬂuﬂLi‘EJ‘L!‘LJ?”‘EJﬂGﬂ%ﬂ?’]ﬂJi‘Mi@ﬂ’]Eﬂ@Hﬂ’J’]@Ji unsvene
A a1amasy Funu waznszau Sulundngiuviesossesiiuansih dniseudesis
e diseudszgndldanuslale 1ssendt Seuniede laldnsiSeus

mié’uwummiﬁaUﬁaé’ﬁwmﬁu iseudadldnszuiunsmalyanaseauime
puies udsiifaoulslanunsoaidlild fi3suwindudomwasaes msadeanudiodldvils
Anednla anwilminnnsaiisazanansadoulosnuanudiay wazgnaaiulily
AMUTI5EEEEN ( long-term memory) vilsansaanlannas hlulglasenin Wunis
Seud nMssewiiswiosdusliamnsathanuilvldldesadudissnsseunisde nsass
Arudesduntosunsldfenguinisaunnuiie ngufassaieu

(constructivism)
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tinassadisu(constructivist) 1e11 MaFeudifunszuiunsfiintunelugiFeu
AEoudufairennuinnauduiudssrindsiinudiutumuiaudilefislegfudy
nuinideduiiugiuin anuslismsauenanauesing mnuslsunanmsaaie
23U

nouassatiey wunsligiseuaiuanuslagiunseuiunisanmenuies lag
Haeuliannsausunasulassaiiamsdlaan (cognitive structure) waagiSeoulst usideou
aflmiaszhm:ﬂ,‘%auﬂ%fuLﬂ?iauiﬂsaa%ﬁamqﬂzgigﬂé’ lnednusvaunsallnilvgisowinay
%’mLLﬁqmﬂ{]zyJﬁym%aLﬁmmaﬂﬂama%u (unequilibrium) Fuduaniziivszaunisallngl
aonadosiuUszauMInify fiSeudemensuuiudeyalmifuussaunisalifogifu uas
asrdunnusln

naudassafion (constructivist) Ae MufiunsFoudmenisnszvivomuies 29
HwAnIN @L’%au&’am%mﬁ’uamumsaﬁLi‘]uﬂaumw Falianunsoufudeasungldse
Tassasramstlyaidediiy shlsAnanudaudsmsiayan (cognitive conflict) 2Nt
wsegdlavzevi s oune e udum AuAnsuaansatiludnisaselaseasislu ne
Jaya (cognitive restructure) fianansardnasanunsalitduiym ievdannudnuds
madaale mnudlmidldaunsadenlosfulszaunisalifia innsBeuiidanumane
Huarwifiassieaues Inefifaeulilfidudasdlifuandduwsmnieelui

ANNIAN (cognitive structure)

Teyvin sl /Ussaunmsoilna

A udawgenieileyan

(cognitive conflict)

UsulegldnszuaumsBens
= (process of learning) enedIRIFEU

4

@améﬂmi

BRENON

LALATWATZUIUATTET AN UBINYYE
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(50971 3.2 sUuyUNISAEUINY AN TUYUNIINITISEYT 5E (5E
Learning Cycle Model)

sUuuUsassieud 5e Wusuuuumsaouihaulawazanmnsaldlinnguansy
mai3oud ftumeudsd

1) uadreruanla (engagement) L@u%uﬁmzéuiﬁﬁfﬂL'%&Juﬁl,l,iagﬂﬂumsﬁau
uniFou TeemsldmauvesaguaztinGoududszylamitaladnw

2) Sudhsrauazdum (exploration) Huduiithizeudosimunuumsunsiiu
swsdoya ieksausfgnlnsTunnnsiuitym udidenBuitaymilafiandio
TNUHLLLINIUALY

3) fusSuneuarasioasu (explanation) WutuiithiFeuthdesaanmsdisian
Ans1ev wlana aguna waziiauenadild laetnieurrassarsdnandanuduneuiily
Ny iliAansuanasussminsagiuiniFoutas tinGsuiuiniFeusnedu

4) duvenearag (elaboration) WududitniFouthanudildluldidenletunnag
A videthausdlddunfifudllesuiemsnisaiivhlfAnanuiiinisnd Toe
tniFouazaiassdnandnnudunouildnounly

5) dutssiiiuma (evaluation) L‘Umuamma IG]EI'LJﬂLiEJIJ‘\]u‘UiuLiJUﬂ’TiLiEJUT‘U@Q

puiedluunszuumsUftRnasnany FainGeudesuiulsnssuiuntseenuuy duney
msUfdRaudssanuuengy udleduneuaniasuanudaiu Ssenaiadymilmivie
anunsatluussyndldluaniunmsalluale

TunsihsuuuumasunisausUuuuisasnadeud 5 ululd Asidaeunissedn
ogiausluusiartunouveszULuUNs3suNsaouiifio n1sdnianssu faeumsdnianssuly
mnzaufuANdaLEnsavesisou Wedaeudafanssumsinnsannsivaeuunum
vosffauuazdioulunsufoifnssuiasiunouiaenadestusuuuuissmaious 5
fu vdelsl FwnrauansunumvesaeuuazdioulunisSeumsasusiuuisnsmalious
5 du daslaluil

M1919 JULUUNITIANTITUNTSERUYRY BSCS: unumuasgaau (Anton E.
Lawson,1995)

UNUIMNVBIREBY
JUADUVDY ” . v
. GDLLLENTATI DT Liisanadasiuguuuy
ANSIS8UNISEIU o v % o v %
WAINTFEUS 5 VU WAINTEEUS 5 Y
UIGEANCRUFTEING ® asvsauaula ® HSUIEANUANTIVYDN
(engagement) ° a%ﬁqmmamﬂ%ﬁ]amﬁu o TvimainAnutazAminau
o fimunszduligizoudn o dnrneaulilunuinny
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Aatennoundalsl ® U33EY
AveUARUATIFeus nie
AuARREIiUANLARTIY
gaaviaLiomansy
TudrsaauasAum duasuasulvigiseuvinau o wisvuAmaulil
(exploration) Sufulaglaiigaauiinmg ® UanvSeasueiins
dunsuazilinislanounu wAtgym
5wdwt§l,%‘auﬁ’ué’ﬁﬂu ° {]’mﬁqmauiﬁﬂumuqmugﬂ'
%ﬂﬂ’mlﬂ@ﬂﬂﬂ%ﬁﬂ’ﬁﬁﬂﬁ% ° Uaﬂﬁﬁ‘guﬁa%ﬁguﬁﬂgjgﬂ
ATITABUTDIITEU o lideyavieteiiaaseiilily
agiseulunisinde nsuidaymn
Adumaonaulame o hiiFsuuidnymitaztunoy
vt diliiyInwun
A&
Tuebuneuazas duasulvigiseuasue o gausuriesuielaglad
Yoagu ANUARTIVEBA viTBreulY VANFIUNTO MO
(explanation) VG P BTV IL Ny Usgnau
Wy o Liaulasesuigvesiseu
rSeuwanavangu v wuzihdiseulagUsAn
WoHakazasuelvinggde | M3
Foulosuuadn Anudn
UNUMYB IR FU
YURIUTRT danAgaIRuIULUY Lisanndasnusuuuy
nssBUNIEeL 2993n1358u3 5 Ty 29930135843 5 Tu
ThgiSeuesue Timdn TIVYeAIOYINYY
ATAAETUBNATUYIENY
7199 Tulunmn
Igseulduszaunisalidiy
yoapuduiiugniluns
BFULANUANTIVLDANTD
WA
Tuveneng mansligiseulald o Timmeuiidniau
(elaboration) Ustloriannsduen o vondeuilegi3ouiliign
Awsznausine lu o Idnanunnlunsusseny
s AN Uay o hiiFsuuidymitaztuney
nMsesuedlaseus ’ )
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U

o duaSulviiZouina
dseulmseusludsvenald
WIBVEIEANUTUALTINYE
Tuanunisadlul

Y Y a ¥ a ¥ dld 1
o TirjiSeug1adadeyanie
NFOUILARIMANFIY Uay
DUAAUNISEUINTEUT

¥ =) ¥ a
azlsUe selauwiAnesls

(Pz1Nal8a1nNNSANSI9

n3maouailly
Uszgndld)
Tudszidiung o Funariseulunisih o gousuriesuielaglud
(evaluation) AUARTIVEBAUALTINYE MNgIUVTOlAAKA
Tndluuszenald Uszneu
o  Uszluanug wazvinue o Liauladesuieveiseu
VBIFITY wuzihgiSeulagUsaanms
Wouloawndn Arwdn
UNUIMNVBIKERY
yuneuYed GOLLLENTATI DT Liisanadasiuguuuy
nstsBuM3InaY 2993M15638u3 5 Tu 299313383 5 Tu
o IyfiSuuUssiiiunues TIVEAVTEVINYY

Rendumsiseuduasiny
NITUIUNIINGN DIUAIDY
Uanewln wiu vilugiSeu
Fefnudutiy Indngiuerls
AEouFeuierlafuaiuds
fuuazaresuedaiy

a814ls
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15999 3.3 n15ldAI0IUUaZINYENITANNINLLIAAYEY Benjamin

Bloom's Taxonomy of Learning Domains

M3BeinermansdosdinansduligSeuinmnuasds uazaruala Wedum
MnounAsNsTifrualy faunisidenldmanuiin doudamarenszuiunshnuasnig
ISUIVDIITEU

sefudurasnisléaruAalunyEade (Cognitive domain) sruanufnmes
Benjamin Bloom Bai3ua1nmsAnaniiesdisu fo1) arwd 2) anandile 3) nmsnluly
4) NMFUATILH 5) NM5EWATIZY 6) NUTEENAT USeinnvesmanulaluamiuseaunisan
Ao 01uAN auANula aaunsti Ul a1un1sIAIEY aunsEUATIER s
UTZLHUAT AURUAIN

ATUsELIUAY uATUTELIUAY
MIRLATIEN UNNTHUATIEN
2UNg
ATUATIEN AT
Mg
dhluly aunsih Ul
aadla auanudila
IUAIILAN
Y a °
ITAUVUVBDNNTITIAN Yssnnuasmnniy

o | LY 1 o 1 X 2 a
WU USZLANaeIAInuUszlaneneg wagiegsaiauasluil iWudenw

YDIADIUUTELANHNE LAZFAI0E1AIDY

A519ANNEIN LAZA2BEI9AININ/ANES DILUNAINUSLLANVDIAIAY

Usznnanany ANteY ADE19ANNIN/ANHY
1. o1uAny3 MauATAneULUYeY auen Ry
AU FoL719953 AIFAAANL ANTENN ANFNT

ng qwd anuAeaiu lasiwho) exls
(what) wials (when) fluuwhere) 57199
Tonsal

2. oty | denudideddainug anudila i
U5EN0U LRESUMUANAYBINLLEY

< o = ' k%
WUAIINYFINII0INAIILT
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Ay

A9819AAN/AES

3. ounsinluly

mauntnug waraudilaluly
wAtgyunluaarunisallul

4. QIUANTILATIZI

A0UTIZR I UNUENKEZ30951961399 11
Usynaumediugasaslsung lneaide
NANNIING B funveaiossn wie
winnTakty

5. QNUANSALATIZN

maunldnssuIunshnLiveasy
puduiussznIsleyados s Tudu
Anuslvd ddlvid 385l

6. DIUNITUTZLIUAN

° Ay Yo a ' ] Py
mounlinseuinualagldnims
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