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Abstract

The purposes of this research were (1) to compare science learning
achievements in the topic of Soil of Prathom Suksa IV students before and after
learning under the 7E inquiry-based learning management in the topic of Soil; and
(2) to compare science learning achievement in the topic of Soil of Prathom Suksa IV
students who learned under the 7E inquiry-based learning management with that of
students who were taught with the normal teaching method.

The research sample consisted of 42 Prathom Suksa IV students in two
intact classrooms of Wat Nuanchan School in Bangkok Metropolis during the second
semester of the 2018 academic year, obtained by cluster sampling. Then one classroom
was randomly assigned as the experimental group; the other classroom, the control
group. The research instruments were the 7E inquiry learning management plans in
the topic of Soil, the normal learning management plans in the topic of Soil, and a
learning achievement test. The data was analyzed using the mean, standard deviation,
and t-test.

The research results revealed that (1) the post-learning science learning
achievement in the topic of Soil of Prathom Suksa IV students after learning under the
7E inquiry-based learning management was significantly higher than their pre-learning
counterpart science learning achievement at the .05 level; and (2) science learning
achievement in the topic of Soil of Prathom Suksa IV students who learned under the
7E inquiry-based learning management was significantly higher than the counterpart
science learning achievement of the students who were taught with the normal
teaching method at the .05 level.

Keywords: 7E inquiry-based learning management, Learning achievement, Science



ANANIsuUsZNIA

nuinwfuaidasziestidsaldmenmiunianan semanssd as.gnia
5550UEAU 919138NUT NN NATRATLUZUNEUDLUIAA MABAIULALITOUNNTDIAN 9|
wlagnaon Iwnufnwauilasaauysal ginwiweveunseaanluegiig
YoNIIUTeUNTEAMID AL uazkUnAses TlAUSnulusewing 9 s3umd
< ° v o
uiddandiaueun

YauAaiiau 9 Nelvimuuzing o Neafunsidendl wasieafununm

€

2D
=
e

al

gavneveulatinSeutulsyaufnutn 4 lsaleuiawiaduns Alianusiuilely

ASYIULUUNAZDU 1399 AU AUV IRNUANETuTd S 9aa19lUmef

q

ugwa 55

YU 2562



Wi
UNARERANING 9
UNAREOANOINAY g
AR RN ST U TSN 2
R3]0kl 3V
UMT L UMY 1
& °o w
Aanudusnuagaud el 1
TQUISAANITIVY 5
AUNRATIUNTIY 5
VOUMIANTIVY e 5
a U (3
WV AN AN e 6
Usgloouienadnaglasu 7
UMY 2 ASSUNTIUVAIION 8
sUuumMsSeuMsaeuuudInsnsSeus 7 (TE) 8
% Q‘ a
N VI NN I Y 16
waosloTamaduayn WSRO 20
WITIMAIUOY 27
UM 3 BB WTUNTINY e 32
NS N.. NI Al M) 32
USENTUASNANFIDEN ] 32
wsealloNl U3y 33
< ¥

MSHUSIUTIUBYS 37
MTIATWAUBNR 38
UMY 4 WAMTWATIERUBNS 43

AOUN 1 ialUFeuiieuNadugvsIINsseineransvetins ey

FulszauAnuUN 4 neuuasnaINIIANSISEUSWUUEUENEINAINS

WUy 7E 43



#1508y (D)

Wi
foufl 2 enSsudisunadugrsmamsSerinenmansveaingen
Futssoafnuli 4 udimsdansFouidenseuiuns
AUENEAINS WUU TE AUMSAOUMUUUNG 44
unfl 5 agunsise eAUTewa wasdelaueuus 45
AU 45
DU VN 47
VOMAUDWUY 48
U I 49
N U I 55
N gviseRanAinTREoUwRosle 56
¥ namegiauade Yevay wavdudesvwness 73
A wuuvRdeU R gYR NSO 75
$ TNATILINAR IV SSe i vennans 86

U TR AN 88



A13URYA319
Wi

m3aft 2.1 unumeguazinGeulumsGeunsaeulaglisuuuunisGounsaou

wuuipdnsniadend 7 du (76) SunoumsdanianFoud unuveg

UNUMWITINESEU 14
519 3.1 wARNUNSSAMSSeuY Bee Ay 33
5197 3.2 wwuMsSaMSSeud Bos Ay 35
MmN 41 wanswSsudisuradugrsnanissunoudeuveainSoy

Fuusronfinudil 4 deumsdansBeudiuvduaemeniug uuu 7€

LaENAINTIANSITBUFUUURUEEMIANUS WUU TE 43

PIINN 4.2 NaMIUIBUNEURNAFLONENINTIREUNTERULUUUNG Lagnisaau

WUUEUENEmAAS LuU 7E veatiniseutulszaudnudi 4 44



uni 1

UNUI

1. anudunuazanuadguastyn

Jagtuineenansiunuimdrdglunsiauesygiasasdaulviasyiani
mMsAnwduAngmandiduaiediodimilsiidfyodianndensiauminensangud
suinnuirvihmameluladldiniedesiuiinssdruresnsd dwaliussrvu
Sududosdianuiiidnenmlunisdenldinermansuazmalulagidduldesnamnza
fendoulunmsisedinia meiannuamuesszuTu TaglonznSesoLeTUYeIA
Tfimuaunsomeiidnermansuasmalulad savisarmanansalunsuasnanug
AMUARASNETIAkAziAUEI T lun AT (@andudaSunisaauinenmansias
walulad (@aan.), 2546, 4. 1-3)

NTIANITANYINAIUINYIAERTIANdIAYNN Tnglanizn1swmuily
sgiuMsAnwtuiug it mnglinGeuianuifugumneiinemans vamediu
A3 VinwensEUuMIEIMeImans waglanadviadennsifoudineimans dneunnay
wdedldunsiannesdnnuimainemansiitedilalansssumfnaymaluladiiuywd
asstusnegmanuasLariininUAsuutasednenndilutiogiull (@am, 2546, u. 3)

nadugnsnensSeudunruamsavesinFeuludiueig 4 SufnandnFeu
lpSudsvaunisalannnssuIumMsiounmsasuvedng lneasaednuuinislunsiouas
Useiura aunvesmudnsailaannsyuiunsisounisaou fumus wreAUd (2548, . 125)
nMs¥anadugrdnensiseuiinrnusidudenisBounisaeu viensindunanisSoy
sz dumsinsssuauannsalunseuvesyanavdsnndilasunsinetu Tnsende
idosilousznmuuuvaaeuIanadugvsdauaiesionideuunn

nadugvEensideudunadsuwamofnssuuasysraunsifeudsudua
deunannsiieunisdeu dwiunsiauasussdunadugyinnanisSeuivinenmans
AosiITalviATaUARUYRYIENENITTEuS wargnUsrasAnanans dulawn amumug
ANl AuvinwensEuIunTs wavihanuiuasinwensyuunsWldludinyse iy

auiuldUsemalnefnadugvslaevinianasuasdan unmsaivesn RN NN SANY)



melulssmafizuusstu dndeulinauiuonvedsfounugusduionnnaiuasonin
N9NSANY

mMsdamsSeunsaouingimans lutlgtuininemans@nulaeilusensy
TdumsiansFeunsaeuiiliganudisavesnsiinemans fe msdamsounsasu
YosunAnvesnsauiazawg daduismsiifinnuaenndesiuisnsduaii Anviuas
iAnesdmuimanermans annsathlugarudlasssumavesinermans Aaanadia
AOINEIANERS LarInIne1Fans

msuiensmanuiidunszuaunsiitninemanslinwesureusingnisal
YIBTINTIR Fseguuiugruedng uviemanasa q uazdneumnefendy
nszvaumsitnSullunsiunt memeuetneliszuy ilesduewmmmsaiing o
fifeansAnuinszurunmsduieanzmenuiluiessouineimanslunsinnisidounisasy
HaouanansnidendnigiseulaseuiinermansiiunszuIunsang q Tunisduians
yaudauusunvesiaey fiiou Tsadsu uazunadinmsisoudntiogauanumnzas
Tneagdudaivayulidnieulddsaunngmsaling 4 uaznsedubiindeuaianudila
yainemanildetnagnies msduiazmard WugluuumsBeunsaouiildnameug
nsa¥1smn3 (Constructivism) dananliindunszurumsiitiniGeuazdesdudiu lagm
419572997980V UarAuAIRITEN1IAN 9 Awhbrdniseuinaudile wasiinn1sius
arudifuogafinumng SsvannsnaiaiuesdanudvesiniFoues uasfudutoyaly

vV

Tuaueslavgrgeuiu awsaidanlgladedaniunisalle & N By

LY v A

mM3dnnsdeuikuvduazmanuiiinaeguuuursiegludiiu wasindeu

(%
U % a a 1

Jugriniu saealiaunsaguasindeududinfunisssunisiousiuiu daudduwide

Y Y

#1149 9 Mesungliagnannune ldesuieieafusuwuunmsdamsissusuuvduiasmanus

Wy 3 e f@usdiuunuivassnsiastinis ey fadl

Y U

1. msduazmanuiuuuinsuuzid (Guided discovery) uisiaguaziniEen
funuminmeuiu

2. Msduiazmauiaguganalilil (Less guided discovery) 3aiduisuuy

<

Liifuawanie (Unstructured laboratory) {wisfiagidudiimualawiisuidaym

Y

AUAULDY

va o a

3. Msdua@giANuINTnEeu UKy (Free discovery) w3e35duans

Y

wanuiiuudasy Juisminseududimualymdies mununisvaaees andunis

Y



Y

yaaps naenduazUNadeiinGeues Fitni3suldasefuilunisfinwmuarwauls
agdufissgnsedumindy

MANsAnymsIANsITRedesiuRanssIMsEeuMsasy wui1 Anssunsoy
msaeuifmsuianssufidaasaliiinGoulddiomdetsiunaziu msGousiinoziinan
UszaunisalvienisasiloufoR uazmsiufduiusiugduiloBouifenues nseenuuy
maBeudazdediivnzautuinGeulazanmuandeiidasiunsGous fe nszdumsmeuaned
sotinFounaziinumanvansuagnieuitagiliinGeuliZoudvusiAsanuauls

YK [y

= 1% v A v Y Ao A A N a 13
m3FeudszniiniSsuuasajiaounadidnuvugiiafeulmivdsuulauasiufduiusiu
nsduINsseunsasuglsuulug 9 il ieiauinisiseunsaeulvliussaniam
=t DY Au N9y @ aal 1 - PR Y o o
FeaonndosiuTeunTITeTliiui nmsaeulaeisnistu o wislvidiSeulswmunsdiies

v a

ogeseillos iunszuiumsiBoudifBeudaduleasdeiiduimadunmsisoud §i5eu
FupmnanuinnidemnannmsBeusiundenues W3oulddinAnausoatieanud
dremuies vilvnadunridulasuniainitimsaeunasimaiianuuidy fuuimesnsda
Feoud 1wu maBeudiuvduaemening wui nadugvnianindouganitiinmsdai
TnglsuemnuuimensdansSeunisaouunin eaidlidnldadaidu Jasiuinnsda
siFeumsaeumILUIMA L s suiuuvaisaTIAaZ1enmg (CONSTRUCTIVISM) fidien

Y Y

madoudiintulusiosmesdiFoues Tnsagdudnseduisnsnnuagmn dnanuazda
anumsailimnzaniuaudifuessFou ensyiilvigGouAnuazidenlosnudies
uinnmsSeuiegnslinnuming ihazaunsadisimuinegAnvennnlngls aonduy
duaSumsaeuingmaniazmalulatiindanguiiesnuuumsunsliagiialy wious
LEUDMUELEINISIUNNTIANTSISEUNTABUAITENTAUEIEMIANNI UM TS B LU TN
Iduisnsfiaenndesiunguiil deldtuneunisaewiu 5 dunou (5E) fio dunisadns
arwaula dudsauazdum dusiuisuarasdeay Tuveneaind wartussdiu dewly
U 2003 lawsuns i (Eisenkraft, 2003, pp. 57-59) loUSuvengsunuunIsaouwuuauLae
ymanusuuy 7€ JadunsaeunuuduianzuuundaniligSeuaansaliBuuuduens
vmAuSBsinemans fdissorferinuznszuiunsmaineimanslunmssunuanuinie
UszaumsaimsSeudedisiimnumneionuies Samsaounuuduiazmnanuiiuy 76
fiduneunsaoustall 1. funmaaeuaudian 2. Suaseuauls 3. dudmadum 4. dugdue
waastoasy 5. durmnearnd 6. futssdiung 7. uherudluld medanisfeuduuudueny
mauskuy 7€ Mliinaadyyilumunisusuvenalasaieauda wazUduTelnseadng

UUAN5AA Tuseninatudsnn JuasieauAnlasueeaIuAn WonINUToRTaINIT



JansSeuuuuduEznANg TE LHUN1IRSIERUAMLSALTELAN a3
AyRasUAINSIRLveNAn asihliegldAunuIinSeuaimuianiiumiuinuiiinSeud
bianiAansseuegniianumng waslifawuifaiianain

o 1

sULvunMsaountsntudiseududAgazvilitnSeuinesdanug Tdwsu
Tun1saadloUjud d1sansivdeu e5uie Aumdeyansetoiaasielivsnautazfn
Wit annsatieiauInsAnssavaalasuLuunis Ae n13dnnsiseuiuuuduians
MANNS 7 T (7E) 1. TUnTIReUANEAN 2. us1inuaule 3. Judisiasum 4. Tuesung
wavastaasy 5. duvenennws 6. Tulssiliung 7. Tuihanusluly
NSIANTSISEURUVAUEIZIANNS 7 TU (TE) donadeanuiniveMiduiiugu
a $ % = ¥ a & a a %4 3 Yy v
YINTFHUTHUVAUEIEMIANNIMSIMEmans danudnaieassduaglilonalvgisouls
IdaruAnvenuesnniign Fwsdielidninnsseuiedidivssdnsnm
91NNSUTLIUNANITNAGDUNNSANYITEAURTUTUFIU O — NET (Ordinary
National Education Test) sesuuseaudnei 4 Un1sAne 2559 1saseuinuiaiuns
ETUNAFBUNIINISANELAITIR, 2559) WU TUS18BINANERSTALLULLRABYINAU
45.18 AZLUL FINUINASLUUNLIASUT 8N IIALWULLRASSLAUIANISANY) SEAUFINn
o = 6 1 Q{' = ilgj ¥ o U =
seRuUsena wazlinzuuuinindmunenlsaseulanald @rnnmsfinwngammuniues,
I <@ U a a @ 1 el' o ¥ a I
2559) agelsfinulunisdnfanssumsiseuaeuinuii Jyvivilanisiseunisasulivssg
TogusvaAnunniald Inedlamminanvatedsemsweagulacail Tuswsiing nuinnnsda
nsiseunnsaeuvesa; Silidenndesiunssuiumstouivesisey duiuilonuinnii
ASTUIUNITAN VIANALAIDIUNITINNITAINTTUNNSTIUNTEBU AANUNTERasa5 ULl
PATNYEAITAN VIALIRARNALUANSISBWITINeNdans WesandudvndniSeudiulg
Andnen dawalrdniFeudiuuninanisiseud wagdnn1sissunIsaeudaaiunsaaun
v < & Y 1 a, YV a P 2= vy
Wuagiluaudnans dsliiUalenalidiSeuldfnwanuinenuies
NMTINNSB LUNMSADLIT I NENFNENS LSS LI ALIATUNS MIADULUUAUENY
manuiuy 5E ldldiunisanenen Teuanus waglinudrAyiunisnsiaaeuainusiau
& = a P & v =~ & P
Yo4An JuldsunnlinisaeuluvduEemANILUY 7E WeRINN1IATIIERUNLAIINS
Aureunn azvilingAunuinassesieuiezlsnounvziseululontu o dnSeuazasng
& vl & A o v a & Pyap) = ' ~ vy A o
fuAusAAng iliiAnednus Fuesduluaugesoenefiagnnedd weianusly

o

Uszgnaldluddnuseiniu



VA o

nAnautiuil idedufeniinsaeulagldisnsasunisseulaglinig

IANFITYUTUUUFULEZMANUSUUY TE 1384 fi Litefazihunimuinadugnonieanisisey

VI IPNEARTAITY
2. IngUsraAnIsiY

2.1 WalFsuisUNadugnsmInIss sasINeMmMansUaItins sutuUsTaufAnY
A a o ) s 1 Y ) a % = 1% dll a
U1 4 lsaeuinuiaduns neulagnadinsdansiseuiuuuduasmainuiiuy 7€ 1509 Ay
2.2 WiaFeuiis unadugvanen1ss etlsivemansuaatinizeutulszaudne
Al a Y LY s 2 Y a Y v Y a k4 =] 2/
U1 4 lsaspuinuiaduns ndansdnnisiseus mensinnsiseusiuvauaemaug

WUU 7E (399 fiu
3. AUNAFIUNITIY

HadUgVENIMISsInemansvesinseunlasunsIansssuiLuuduEe

MANUIUUY 7E 1389 Al MaAS8UgInInIsaeuluuUng

4. YBULIANISIY

[
U A Ya o

ndeAselifIdelanrunveulnveIN i st
4.1 Uszvns dniSeutulszanfnudil 4 TsaSeutauiadund npummamuns
4.2 fiauds Aldlunsfinu Usznausie
4.2.1 s 1duA SansSeuiuuuduazmenuivou 7€ Bos Ay
4.2.2 Fauvsaru lGun wadugminianisSen
4.3 §ruifomn
4.3.1 30 Auuaznsiinfiu
4.3.2 309 N5 MuNAY
4.3.3 3e9 autin1anennvesiu
4.3.4 309 vosRunardnuuesng q va3hy
4.3.5 309 Ausu

4.3.6 1599 AU



4.3.7 304 funse
4.3.8 303 wansgnufiliAalamainmssednaimatsvesiu
4.3.9 1309 iF0anseuinuaginnniu

4.4 52ELLIAN

1%

aiunIvglunaseun 2 In1senw 2561 Tngltwnun1sannisseus

Y
[

LUUAUENEAMNSWUL TE 1509 At 91391 9wk szazattunsiiusiusindeyardu
a1 12 AU Aruar 50 Wi dUaviag 2 AU TINVREN 6 dUAW eunaAY e Loy

dUNINAU
5. ReUANIRNL

5.1 A5IANISITIUSUUVTULAIENIAMANSWUY TE 1111889 kuavnavisoguhuy
a ' Yo v % I3 vy ) = v o = =
nsissunisaeu Heliinseulaldnssuiunmsaiieesdanuimediiies daasdesdniad
ANUUANFANTENINYAAS AUTAUFIU FulanzmANuieewallo@elldunaunisasu
Aal
& Y a 2 o o o o ~ ¥ Yy a ¥
5.1.1 Yupsregauaugnu [Jutuiagasinienseiulidseulawans
AnuiiAneeni Wengagladindnusazaudiugiuenufifuwinls aglinnaununisaauls
gnfes wazAsla3intnseumsIsteuilominnounagiseuilontiy o
& v < o v a ‘:4' = a X
5.1.2 Yuasawauly Junsdudrduniseuiiaula fenafiaduein
AMUAIAY U3DDIIUINNANUAULIVBIAIUNTYULBINTBLNNIINAITBAUS Y FNaU K30
Sesenlesiuanuiiduiiiasousuua WudnszauliinSeuassdmniy fvue
Uszihunazfnm
5.1.3 YUAITITUALAUNT NN15ILEUAIIUALUININITANSIT HSIVEBU
aauyAgu Amuamadeniilululy adleufifienusiusiudeya toauwme Anwdeya
RPN 9 eliladeyastaiisanenagldlutusely
5.1.4 uasurguarasdeasy ihteyanlauingvieiusy ulawa
asuna uwaztauena
& v ° v v X = ) v a a
5.1.5 Yuyergaruy Junisiianuinasuluwenlesiuanudinu vse
a Ay Y a a o v ~ Y A P 0§ Y a v v =1
wnAnnAuATiaiy thteasuitldluldesuisaniunisaldy 9 uagyiniAnanusninwndy
5.1.6 Fuvszdiusa \Junsusadiun1siFeusienseuiunmsng 4 1uniseud

rnu3erlstng uazinneeiiiedla ntuiiaziiludnsthanuiivussendldluSestu q



5.1.7 tuhmadlul# GuduiidnGeuldidsdiidnnmsFouslussndld
TAnUseloniludinUsedriu WeadummdlmifiSenit “nsdieleumsGeus”

5.2 wadugvismsmasuinetdans vaneds wafiRnnnnssuiums3eunisaey

Boe A TlasshlfinSeudnnsdsuulamgingsy wavannsoiallnenisuanseaninit

o v a avu

3 U e AuUNMEREY AuIaitdy uazau

Y] [y

AuNY
6. Uszlegvunaininazlasu

6.1 dnFeulAEeuslaMINTEUINN INIINGIMEANTNIUNTTBUSFIEAULeY
HIUNNSHRULENEMIANS

6.2 agwarymaInIIMIAnwlaussleviannsfinunanuidedull ielussgen

Tuns@nwruddenisnisanesiall



uni 2

255UNTSUNNEIVDY

M93%e Bos “wansdnnisBeuiuuuduianzmanuiiuy 7€ Fea fiu Ao
nadunysnanmsGeuivinemans dmiuinGeudulssounui 4 7 §ideldAnw
fuptaeandenluiFestolul

1. sUsuumIBsunsaeukuuigdnaniadous 7 4u (76)

1.1 AUVNEVINTLTIULUUFULEIZMIAINS
1.2 wndn naui] MierdestusuuuunsBeunsasunuuiginsnsisougy
7 4 (76)
1.3 eBusnessUuuunisfeunsaeusuuiginsnisdeud 7 4u (76)
1.4 unumasiazinSeulunisiseunsasunusluuunisissunisaou
wuuigdnsnsFeud 7 4 (76)
2. wadugvivnamaiFey
2.1 AwmneveIadugvEIInsFey
2.2 My¥anadugndnenisisen
3. \nSesileTanadugrinianisSey
3.1 mnuneveaesesiiodanadugriisnsFeu

3.2 MsleinIeslloinnadugnsnianisiseuy

av o a

4. UILNNYIVDY
4.1 Idenelulszme

4.2 UIEAUTEIN e
1. JULUUNSEIEUNTEBULUUININITNSIREUS 7 YU (TE)

1.1 ANUNNNYVBINTADUUUUTULENENIANS
msduianzmeanuiidunufafienududeutaziinumneuansieiuly
auusunigllainluldlag Budnitz (2003) nanain Audnatavesnsiteuguuuuduians

mausiauiiaantdnInermans ag LLasﬁfﬂL%&Jumif?i‘uLawmmmiﬂﬂu’iﬁwﬁﬂumi



= £ %4 o Q‘ 1 o 1 o o = ¥ dl 4
Seuslagldnsyuinunsdisadwsing o wasihlugnisaiudmniuiagyinisduauivelle
mm%ﬂmj (Educational Broad casting Corporation, 2003) mi?ima’wmm’miﬂugﬂLL‘UU
N33R TARUANLN ¥ N TATIAUTAIBRULEY (Constructivism) Benanalidn
WunszuaunsminiSeudesduau d1919 l@emnsI9deu LavAuAieedsn1smg 9 viln
tnsuisamudilalumiuiiuegidinnumng Tasauseaiaduesdanuiveningeumes
2 & v v ° v A o a o
waztiududayaliluavealdegneeniu anunsahunldladiedanunisalla q gyt
(@ FInen g, 2550) NMsauEzianudunssuunmsseusivainvaty fe
M3auAInIN NMsdsIatoya NFATIEE NMsATURA MIAUM N1swaniUdeumnufniu
LagN1388 U (Wu & Hsieh, 2006) Mnfinamundduazulidn n1siseunisasusuuduians
v & a ANy Yo <& vy vy -
manud Wunszuiunisiseunsaeunbiinseulugaumanuslanenuies ludesduay
d1973 ATIVABU UATAUAIIAIEITNITAN 9 et unUseatamAinaunsedeasumeniies
wagannsannugUntauldUselevila
a ad Yy W = v = v
1.2 uuIAn NQERNINgITINUIULUUNTITEUNTHOULUUIINTNITITEUS
7 Uy (7E)
nsseuPMAansUasuLUamgRANTIN NRIWIAUAKAZAINEINITE
Ingardguszaunisal vilvianunsasiuiinldegrefinnuguludeny day deunagiaeuay
IANsISEUNTARY AadnsEniiniINsTeusiinfuniefvesiseues Maseusiseddn 9
fiugiuananAusiay aztu Ussaunisalvesinseuiaduladvddgseniaseuiidu
91989 MINTNSYUABIEUAN d1599M519a0UMEITNNTAN 9 AT ESsuRnatnla
wainnssuituegaiannuvineg aunsaaiaduesianuiuaziududoyaluauedld
pg19euU @unsauanluladetaatunisalla o WwTeyntn (@@, 2547) n1530
a a v Yo a 1% 1 o a a Y
AanssunsiseusinelitnSsuainanusUmeiieituguinnmguinsasieausy
AILAULEY SINFINEAYNIINNE B W 19aiTayey1ves Piaget Tngaduiedn N3
AN Ilanvesyanaiin1susuiimnanseuIun1IRadsl (assimilation) way
nszuIumMsUTulaseasimeldyy (accommodation) Wayarasuwasdugnudayaiily
o W §w yaa 1 a Y o W a ' . .
duiusiuanuiniediiy lnevnluduiusivasinneliauna (disequilibrium) yarade
wenemUuanmlviegluaniizauna (equilibrium) Ingldnszuiunsuiulasasi
ey @9 Piaget Wadnsmneauazdinamunnismaet iy dudiduiu 91nnsl
UduiusiazUseaunsaliuasIndounusssusfvasUseaun1saliediunsAnemssny
WayANIAAERS (FUN wuNwal, 2550, W, 90-91) nsdnnanssunsseusinglisuuuunisiseu

v v a 2/ o [ v a a v a 14 2/
ﬂ?iﬁ@uLLUU’JQﬁ]ﬂiﬂ’ﬁLﬁﬁug 7 UU (TE) L‘U‘Lmﬂi’ﬂﬂﬂ%ﬂiillﬂ']iLiEJu%IG’I‘EJ‘L!ﬂLﬁEJ‘Llﬁi'Nﬂ’ﬂllg
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shesiesdsenadesiunguinsaieeuifenues whiludesmansaaeunudiiu
wazmsanglaunsisews lnen1sesivaeumnuiiauagldisnsnseduliinGewinay
awdf a81n3 eeIniiu envazfemssadnu fududunoufitnSeuannsndenlosmiug
Pudhfulszaunsalluddilasu Tneldnsyuiunsdsafumidielildundmeuiu q was
ﬁwmmiﬁié’%’ﬂﬂL%auimLLazLLﬁﬂ@wwiuaawuﬂWimﬂwﬂ q fifieados Mlin9Seu3ved
Tniseuiilesuiimunmunazenuy (Eisenkraft, 2003, pp. 56-59)

Mnfnanasulsdn msdafansslagldsuuuunsBeunsaounuuining
madous 7 4u (76) WunsSeumsaeunuuduimsmanuiivil laediugiusnan
nuimsaianudmenues JainGeudufairennuiiesies nszuiunsGoumsaou
BusuaniniFeudugfumanudmenuies sunszuiumsan waznszuILMsETI9AUM
dielilsndamneuty 9 wazthanudilasuluidenlowazudtymiluaanunisallni 9
e tosls

1.3 anufusnvasguiuumaiisunmsseunuuiginsmaiious 7 du (76)

sdansiseusiuuduiazmaANsEuduaIn Robert Karplus Wugiaus

msdamadsusisilussdulszonne Wensedudidoulvifianuaulalunindouazan
arutndonineveinadouluiondou lnsgnduduresiginsnisdeusidiugiunan
nouiaun1smeaRleya Piaget Wagnaauued Ausubel UAZWWIANNNTATIAUTAIY
AULINALITUSTIIVRYeINe M an STz audmiunsaewineeans (Trowbridge
waz Bybee, 1996, p. 204; Robertson, 1996; Abraham, 1997, p. 219 919dslu dunn1
AUBEIA, 2547, W. 17) M3InfnssuMsseuslagldsuuuunisiseunisaeusuuinging
madeud 7 4u (76) WunsesnsFeudzuuuuniaildumsimunnannieinisdous
audusielul L‘%'mﬁumﬂgULLUUNaimiL‘%suif 3 Supou Ined Karplus waz Thier (1967
cited in lawson, 1995, pp. 134-139) latnauasuiuuisasnisiseus Lﬁ@lﬂuﬂﬂsﬂi”uﬂqﬂ
angnTIneAansluanigowsn Tnefitunousionun 3 Sunou fio 9ud1329 (exploration)
{1ua$3 (invention) uagdudumy (discovery) Aounldfifusundsuiovestunoud 2 14
ATINEaLBITY 1w Carin (1993) TdUuAsudutuasalusiad dau Abruscato
(1996) laUguidsudusulgungalusim (Lawsan, 1995, pp. 134-139) wAazTuney

[
v v a

HeaszdAeyAald Lawsan (1995, pp. 134-139)

o

1.3.1 Yua1579 (Exploration phase)

WudunauNinSeuinn1sFuns FIA10uLazANIASIEAANNAT

ee =2,

o

15791138717 @04 I@mgéﬁauﬁwmwﬁﬂﬁLﬁuﬁéﬂuwmmasmmaaé’qmm AR
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\ensedulniey warduznisiseuivenineu ieliiniSeurununseasaulurimisig
muLealel
1.3.2 Yupusirma1Ag/vuas1ulusiad (term introduction/concept)

Formation/concept acquisition phase) Lﬂu%’umauﬁﬂgﬁaau

o '
v o =

Fafan onseduuariiugliinidoudaiteidoulsannasildufofnmntunounisdina
fenstiasuseuusiuariinseduieddwifddyvomiluimidy ¢ dolminGeuldinGes
Awdslvsl Wlefumailusieianndeyadildiuuazainnisdans
1.3.3 ?fuﬂszqnm‘iﬁyl'uﬁ’ﬂﬁ (concept application phase)
HutuneuiegnasdulitniFouihuluimifiduny viedsiiinainnis
Fouduuszndldluanumsallvifaniesnisdeudan 3 duneu wsesnidu 4 Funeu
Lo

o w v

1. fud1979 Exploration) iluduiininigeuuddy nsedueniulyl
aunanIANNAAveNEiTeY wazelilAnnsUTuvEIAUAR
2. Funuzthaluvien (Explanation) asuaviniSeusuileiuaine
wuAnfeafuunSeu agden uasrdnanmiadonvestuSeuiiisUsyasd
3. Sutszgndlduluvien (Expansion) fiFouansndnszdeu
UszaumsaimsmnuAafiinGeulsinannsium Weslssiulszaunsalifaiadiondeiu
uazAunuMsUszgndltastmidmsuasiitnGoulfTouduudn
4. Sulsifiunauazedusne (Evaluation) Dunsmegouunsgiu
MsiSeuidenn Martin wagaay (1994, p. 193) lisuusneamisiseudvesusuuy laun
4.1 Sudsia (Exploration)
4.2 Fugsune (Explanation)
4.3 Juenelusied Expansion)
4.4 $udsuidiuna (Evaluation)
#o31 Bybee wazanz (1990, cited in Lawson, 1995, pp. 164-165)
UNNAIUIMENEATIINMUIBNUNINTANYIMAZNTINYIMENENSTYVINeT (Biological
Sciencecurriculum Study: BSCS) vaaUseinAansgalin lalauesunuuyesasmsiteus

[

WUU 5F @931 5 Junay ¢ail

(%
U

1. Tuasianuaula (engagement) Wutunsuidduniseunioses

Pawly Wutumeuniaiemnuaula hindewinanueeinioenniiu nssduliingeu

(%
Y

o o < A =2
Flarny Muualseulemnaziny
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a o

2. Yud1319Aun (exploration) nsraaaulgy ALlun13d1579

(%
1Y

ATIVADUAUALLAETIUTINUBYA LAN1TIUNUENTIR MTI9d0U asdleufuRtuesuiey
fudrn tureesluimidulssdiung

3. Jumeueiuny (explanation) Huduneulunsasinsiziuazsai
Fogatuzunsne s uwunm usu TnensagunatazniseAusenanisnnass

4. Fuvensag (elaboration) Wutunounisussendld e
mesueuazvinyelugantunsallvl

5. funun1sUsziiuna (evaluation) uduneulunsussdiunants
Seuiveningeu lneaguazinseulidisulunsusediy

dmsulssmalnganfuduasunsaeuingimansuazmalulad
(2586, u. 44-65) IFeSusduneumuzuiuuNsEsunsaou 5E oldlunsdamaidous
Inenemandly doll

1. fuasrsnuavla (engagement) Lﬁumiﬁwﬁ’lﬁwSaw‘%aﬁaﬂﬁ
aula SaRntuesnnaruasds iWudesidenleatunnudifuiiGeuduud usnsedu
THinSeuadiedony smualsaduiivs@nw defidauivnauls wastniSoudiulng
gonsuliiduussiuiifioinsinu SsufuivuaveuniazianuasTsazdeaesiosd
wAnwliinudaudedy weduumedildlumsdnanseaevogmainuans

2. SudmauazAum (exploration) NI NUALAMUALLINIINTG
drsanmany seauufig addleufoRilefuusudoyaenavilivansds wu vinis
NAGDNINNINTTUNAFUIYN NIANYINTBLAINIBNATTONBIMTBIINUNAITBLAA 9|
dielldndedoyaetrafivanetiorldludusioly

3. fupSunsuazastioasy (explanation) nsthdeyadildiniinge
Tnothunudana agusa uazthiauerafilalususing o wWu vsseeasunagy @195 e
msfumlusudonadululdaems TnenafildazeglusUlafansoassanuiuasdelis
Annsiseusle

4. fuvensag (elaboration) Wun1sthenusfiadetuluidentes
fumnufian viethdeasuildluldesuisanunmsainiemnnisaldu dildeduneiEesing
unnfuansirdodiates Gefaztelidenlostudesin 4 waerliAnanuiniendy

5. futsziiu (evaluation) unsussidiunsBeusdenssuiuns
#19 9 MinEeuienuderlsths egnsls uassnteadioda Mndutasilugnmaihenudi

losuludszendldluzesdu v
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foun Eisenkraft (2003, pp. 57-59) ARz uiuuve9asNIsteu;
5 dumeu 1y 7 Funeu Tnglovieunsmdldlinguariduseurossasmaiouiiuy 56
Hudupouisslidedes uasdslaiauysal JdldvinafuduneuvesnsiFeussn 2 duneu
fio dunsrameuamudiay (elicit) wazduthanu Uy (extend) Fousuniw Funsraaoy
m’milﬁu (Elicitation Phase) @519mauaula (Engagement) Fusrwaule (Engagement
Phase) nM3d151auazAun (Exploration) Fudrsrauazdum (Exploration Phase) n13asune
(Explanation) Fugsune (Explanation Phase) mwmammﬁ (Elaboration) Fuene
ANUARA (Expansion Phase/Elaboration Phase) n1sUsetiiung (Evaluation) Sulsziiuwa
(Evaluation Phase) tuthau3luld (Extension Phase) Ineseaundsavotusazdunou

[

a
ENIN

e

TUATINABUANINIIAY AFIRAINT S IINISsULaRIDRNTeAINS
Anulaey visensnumuauifuntniseuiied ielinsiuiugiuausinuves
v A Y < o ¥ 1 a v a = v Yo A
tniFey tuhanvaula Wunsdiddunseu lneagdatanssuienseduliinseu
Aarueenng eeniu Aanssuenadunismaass msiiawedeya n13a1sn 91950
an1unisel mnn1sal “a7 o1adusesiwenlesiuauiiAunnniaseuiiwa viedsd
AeliAnauAndaLdaiudndnSeuass nsedulidniSeunsiaig dlugnisd1sn
FPEERIY
TUATIIAEAUNT TNSYUATIUNITATIAINTINEOU AUAULAETIUTIM
Toyalngn131UNUA1TIINTINEOU WazaslloUfUR W M3dane 10 nAaes uasIuTIM
v % ' - Y v ' = a &
Toyanunasdeyani q iielilaundteyastaiivsnenaglilutusely
TuaSueuarasioasy agliinseuinveyailaninnisdisia
¥ a L3 o =
ATRABULAINNIATIERLUaKE dtauenaflaluguhuunse A9 wHUAIW 18 a3URa
warefusenan smeaes lnednsdmannisuazivinisuszneudumeduna
TuvgeauAn lunisiianuinastuludenlesdiuanufiiuvse
a drvy ¥ o a a A o w =l Y a ¢ A e v
wRanlaruaILiudl viietteauilaluldesuisantunisalvsewnnisalduy 9 nsdu

U 6

TdnSeulssendlddydnual dow mesunguazyinueludanunisallv

o

¥
1Y

tumeun1sUssidiung WutwreulunsuszdiunanisiieudvestinGey

' 2
= a

FadinansuszidunsuuRnanssulunsaz duneunazUsziliun1siseusvetiniseunoudn
UnisguarveneanuAnTIvEen lngasuaztiniseuildiusinlunisusaidu
Tuihanuslily daasulvidniSeudelsshtenineulmseuliudd

ldvidedu q MAvitesnisendt “nsaneleunsiious” waznseiulidnSeuiadym
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Tminndunousng 4 luguuuumaidsunisaeunuuiginaniadeud 7 4u (78) asdhulé
sUsuumaisunsaeulaeldigdnaniadous 7 u wuinsdieleunsBeudiasns
psmapuATdAutanin Sadudsiaslimsasas esmnnmsadeuiiugruaudiiy
voudnawhlinglédunuininGeussdoadeudorlsneuitasSouludoniu q lnetndeu
wabuanusniuauiduiiid slddinifenaseudessdamumneuenanidaiiy
ThiniFouamnsmhanuiildsuluussgndldlhAsussloviludinusydriu

1.4 unumaguaztniFeulunisiseunisaeulasldguuuunisiseunisaey
wuudgansnsGeus 7 9u (76)

nstgUiuunsiseunsasuluuiginmMstes 7 Hu (78) W4 A3ATIN

Aanssulifmnzaudunnudmiuanansavesidou esneuiauausaveasin
frnuuandnaiu Issudusdredsiingdesiinnuiifsrtuunumaguasiinieu ioveld
msdnfanssunsseunsaewdulusgsivszd@nsam unumaguazinseulunisisey

m3asuwuuininsnisiteus 7 9u (76) aguladsmsnei 2.1

M5 2.1 unumaguarinSeulunsSeunisasulagldguuuunisieunsaeunuuinging

ATILIYUT 7 9y (7E) TUNDUNTIIANTILIEUZ UNUINAZ UNUIMNUNLIBU

FumeumsinnisFeus UNUNAJ unumiiniseu
1. %’uwumummﬁlﬁu 1. owfnsnilenagey 1. ABUAIDNULAZLARIAIY
(Elicit) ANNSIANYTNITEY Anwtufifideanunisal
2. o¥UIEANLE LT 38 Yoy 9
\Redes fuanuslmin 2. uanwauanuAaiufy
UniSeuITLITY deulutuFey
2. Fustrennnuaula 1. afeanuaula 1. HOUATDI UAzsIAInIM
(Engage) 2. afeenueeIndesIniiu - nanIunsal wiedeya
3. faranunsesuls #19  meauaule

v A a
UNLIYUAR 2. uansmuaula
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TUABUNITIANSITBUS

UNUINAY

UNUIMNTNLIYU

3. YUAITITLAZAUNN

(Explore)

1. dauasulminiSourinanu
Tatulunsmamneu

2. dunaagsuilimsnnne
laneu AusEINetnsey
AutinLSeu

3, %’ﬂmmﬁaﬁﬂﬂﬁmi
#1979 ATIERUVRILNLTLU
4. Tinantniseulunisan
Uoasds Ugynsing 9

5. i ildeUSnw

AN YU

1. Aneeedaseusogly
YouLmRiAgimu

2. asilaufURlaenis
(?T’qamuag’]u NndaUy
AUNAFIU

3. WYIHIWMINNALGDN
Tuns wAteyimn

4. Juiinnsdang
waglvivalauouy

5. astoayy

6. VUBBUY

4. oa3u (Explain)

1. deasulviniseuasune
AUAA FIVYDAVTBUUIAN
MEANAYDY TNLSEULDY

2. liniseunanmang
Twmerawazasurglitniau
3. Tviniseulduszaunisal
a < &
Wwnvasmudunugiulunig

95Uy AUANTIVYDA

1. asurensuAlgmnse
Amouiidululy

2. e unevesausy
2819 ANIATIZN

3. e Ui
audulaoSuy

4. Waazwe181uvinAu
\ilafeafudsiingeiue
5. T¥teyaiilsdarnnsduiin

ANSFILNAUTEABUAIDEUN

5. YUVLIYAINAN

(Elaborate)

1. daasuliinGeuindsd
tniseu laseusly
anunisadlnddl Tndfssiu
AnuNIaITIS UL

2. WiinGeudnsdstoyadiil

8y waraumautnEeula

1. 95une Ussanaldlu
anunsadlualiindne i
A0UNITOULAL

2. avtpayuag
GRIVLGHI

3. Juninnsdane

LAZOSUY
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TUABUNITIANSITBUS

UNUINAY

UNUIMNTNLIYU

5. YUVLIYAIINARN

(Elaborate) (sid)

Seu3 ozlstne viseld

wudAnazls

4. 9579d9UANUINLA

6. YuUsEUNA

(Evaluate)

1. dFunadniseulunisin
AUAR SIVYDALALIINYY
TnalJly

2. Ussilluanusiasiiney
YaIunNLSuU

3. puAaNUaeda Loy
vilutnGeusdauiiu
thiFeuseus exlaifeaiu
Aaiiu wazareSunedaiy

2814b5

1. pauAIuUa 8L Un
Tngldnsdans nangu

2. Us8luAnUnIntIvse
AUSAIYAULDS

3. gumanuiiientes
oduasulitinisdrsm

P PRGOMLRINY

7. duthanusluly
(Extend)

1. aeanunsainlesiug
A0NUNTUNLNEIVDY
o aa o U
AUBINUTLANIU
2. anasuluneutoule
ANSAUANZDU 9

Y Y
ianusinueleaty
Aty et lulely

IInUTEINTU

2. HAdUENTNIeNI5IIEUY

2.1 AMURUNIYVDINATUONTNINTSTITEUY

nadugydnInsisuduauansanEssiuang o AdnFeulasu

Usgaun1saivianImsaasn199euaInMIInn1sseuisdidnnsanwmatevinuleal

[
Yo

ANUNNNEUBINAFNENEN19NTL UL IR
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Good (1973, p. 7) namin wadugrsnien1sSeu vl nsussaiennud
vidamInannsSeunisdeu Inefinnsanainasuuniisivuals vioasuuudildanaud
§¥uneuvng Wiennivaesdiu

#3ws gussaunsal (2546, u. 41) a1 wadugrinienisiFou mnefs
AuANsaTBsYAnaT LA TUNSEIntuLEY M tanadugvimanaieuiadunisinse
ANanansalumsSeuivesyanatilasunisiinduudn

anudaaunsaewinemansiasinalulagnsgnsnAneisnig (2541, u. 8)
namaguUlein adugrisynamadeuivingimanifenginssunsGeudinssasd
fruaityahivivenmanidsantuduaiunisaeninemansuazinalulaglédn
WwIN1ves Klopfer lunisussiliunanisseuinmuailyavsenuniuianuda ulale
a ¢ il 1) ANUEAINAN 2) ANl 3) NSTUIUNISAULENEMIANNINIINIMEnS
4) nsthAnuikagisnsmanermansiuly

aw wsilwysal (2542, u. 295) N1 HadunvNIesNsFeu Ao waRnsu
Auanseanieruannsalunsnseidddedmilsnnilinensevild viensevildtos
foufvginaiFeunisaou dadunginssuitannsaiald

& aneer (2563, u. 15) Ilsienumaneves sadugrsniamsGeu agulii
nadugrsnensSeududeiifesnsliAntuigSoundsaniitanssunisianisBouii
aunsadnlaanniaunsnisaityan

MNANNINEYRINAdUVEIIMIIFeu weasUlein nadugrinaninFeu
vnes mNaanIvesyanatldiuMsndundnnssuidadunginssuiianunsa e
Ipanniaunisniailaan Tusiuaus anud anudila nseuiunsmamemans
msihmuiuaznszuInmsmaineemanslulideialdanasiuuresdiSoulunsih
wuunede U TKadIg VSIS 3y

2.2 MsIaNadugNENNIISeY

Klopfer (1971, pp. 574-580) lénamin wadugninnanisiieuinermans
JunsianginssuiiinaneuansamsasewSosmuaityarvesinSeudlonm
n3Seunsaeunds 393 4 s feil

1. WORANTINAIUAINS

2. WOANITUAIUAUTLA

3. WEANITUATUTINYENTZUIUNITNIINGIAIERNS
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4. wpAnsIuAuMsiIANLIkanIEUIUNINIInemansiuly

a

FansemarsAnuiBng (2545, U. 46-51); aam. (2546); s LavzAUa uazwiend Bufiay
(2548, 1. 126-130) ladauuanieuss Kolpfer fﬂmaﬁ’mmémqmsﬁwﬁwmmamﬂé’mﬂ
woRAnssu 4 snudumdn A anudanudila nszuiunsmaivenmans wasnistanug
waznszuIunansinemanslulifaimTlmAnnaduguimenisGeu 3§ deil
1. wedugusnensSeuinermanddunmsiide
1.1 ngAnssusnuaLg mneds waAnssuiuansinfifoudaudily

S 9 ﬁlﬁ%’uimﬂmiﬁuﬂ”iﬁaEJﬂizmum31/11031/18%1’13@%&?5@?1’;’1@1‘71'msi’mazﬂizLﬁuma
Fwundu 9 Usznn laun

1.1.1 mudifendunnuese deegudlusssumfanansadannld
Tnenss waznaaosudarldnamioudunnass

1.1.2 aufifeadusiluimidunstharasiifesiueuaie
vany 9 dauiitinrufedestuimaunaudunailgl

1.1.3 mufifedundnnsuasngineeansiundndisds
Felfunanmsiailuvimivaty 9 sluiminfodestunsaunaosuioduamiin

1.1.4 aufifendudennas iunismnassiufuvesindnenmans
Tunslédnusteuazin3aaunesing 4 unudmaanie

1.1.5 Amudiferfutuseuestmngmsnidsiiiatuesly
sysuvRfdn At udeud 4 fu aunaneduipdnsiidnivenmansannsneduieis
fumeuvesusingmsainariils

1.1.6 AnufifsduinasilunsuusUssnnuesdanig 4
TusssuvAsesiiinnsgiudmiunsutsUssian de@idnuduineimansaisass

1.1.7 aufifendumadauaznssaismainemaniiduane
AruanansafizuenfediitnEsusiviiy wasausilfnnnmssundide wiensuen
ievesnslalldnnuiildinannnssuaunsuasnanaiaineimans

1.1.8 AufiRedudnyimaineeansdmiineemaniiinsne
o9 9 waznslAnIenIENIINeIFans

1.1.9 mudiReniunquiidemuildesusuasinneusingnisal
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