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Abstract

The purposes of this research were: 1) to compare the scientific rational
thinking abilities and scientific creative thinking abilities of students before and
after learning through the 5E learning cycle model, 2) to compare the scientific
rational thinking abilities and scientific creative thinking abilities of students
between the groups learning through the 5E learning cycle model and the
groups learning through the conventional teaching method, and 3) to
compare the scientific rational thinking abilities and scientific creative thinking
abilities of students learning through the 5E learning cycle model with different
levels of learning achievement. The samples were 70 seventh-grade students
at Chulalongkorn University Demonstration Secondary School in academic year
2014. They were assigned to an experimental group and a control group. The
research instruments were a scientific rational thinking abilities test and a
scientific creative thinking abilities test. The collected data were analyzed using
arithmetic mean, standard deviation, t-test and One-Way Analysis of Variance.

The research findings were as follows: 1) After the experiment, the
students who learned through the 5E t-test model had a scientific rational
thinking abilities mean score higher than before the experiment at a .05 level
of significance; 2) the students who learned through the 5E t-test model had a

scientific rational thinking abilities mean score higher than those conventional
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teaching method at a .05 level of significance; 3) the students with different
achievement levels had a post-test mean score statistically significantly different
at a .05 level of scientific rational thinking abilities; 4) after the experiment, the
students who learned through the 5E t-test model had a scientific creative
thinking abilities mean score higher than before the experiment at a .05 level
of significance; 5) the students who learned through the 5E t-test model had a
scientific creative thinking abilities mean score higher than those under the
conventional teaching method at a .05 level of significance; and 6) the students
with different achievement levels had a post-test mean score statistically

significantly different at a .05.

KEYWORDS: 5E LEARNING CYCLE MODEL / SCIENTIFIC RATIONAL THINKING
ABILITIES / SCIENTIFIC CREATIVE THINKING ABILITIES
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ALY FaUUIARYDY Sheffield and Cruikshank (2000) findndn audtlsinGEeuls
vgpmuAnuararwadliluganuduiusvontomlna q asvhlitniouliiau

ANMUANAS19ETTA
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WANAINT IMNNTHATILVNVUABUVBIFULUUNITNGEEUS 5 Tunau wud &

UROUNADANABINUNTZUIUNITANATNATIATUNTZUIUN AT YIINIINIAIERNS

Qe

duslag Torrence and Myers (81981914 913 WusUed, 2540) Usgnausie 5 Tunau

D

=

fio 1) Sunamnarais (Fact Finding) Wun1sityarad@nidunnd fautnanie
duuiuneluisladuidennantguiviedauiinisuen udeeraiisidesiu
auddniinAnnisludiyana 2) dushaudladym (Problem-finding)
WJunsvhanunsegnsdalutlym Tnenisweneiueduie sndegns veudilae
wamnuvane wewnduvesiim  nszuaunsmaniagvinliyanaaunsari
Anulalulgmla 3) %u&gaauuagm (Idea-finding) 1Uunsthdayasng 4 u1dnszuy
yilvnoasuamdululy anuduiusiuvestoya et musfiamanisienily
Fusiol @) Fudumusneu (Solution-finding) Wumsladesineuluiiazsunou
Mnauudgiuiidvualy vndandneulilfasdesdoundulinszuuaudusiug
Tuduil 3 wiourinunanudgulvd 5) eeusunansAuny (Acceptance-finding)
Junslasandmevildifiofinnsauuimeanniluld wmsedeudlamiBeda
BowildlddSudn yarasiAandsnsziliiimuAniosuityminidivimesisly
frdu gUuuaeeIn1sBend 5 dumeu FeaunsonelhiinaruAnadsassdld
duieatu uenainid msdaRvnssadesUuuUIInseug 5 dunou dnidsua
annsedusemauiifinnsAndumnmsuazadaassdlunduneuvesnisinmseu
mMsaeu JeazdeiauanufnainassdvestinGould denndestunis@inwives
William (1972) finu3n aganunsanseduliiSouimuininuanaiisassdnie
nsteurmau AnliAnegavainvaiy

3. wamFIdenuin thiFeuiifissiuanuannsaninsGousety fazuu
ANNENNTOLUNTANDENTVANANITINANENTNATOUAILFURUUIRINTEBUS

[y

5 Jupeu uandsiusgiteddgsadaniszau 05 Fadulunuauuigiude 3

IS 1

lnginigunisyaiuauaansanensieugellinzuuuganindniseunguliunaia

'
o

wazsh wariinFounduiunasiinziuugeiniidn@eundum Tatdounananing
Fasteluil
AuansalunisanegadmanaiiuladuaivayuliinGeuadialuiim
TunsFousiidesedoanudumniuna  wasyhliAnnsFoudediefinnamne
thiFeudifinnuannsalunisanegadiivuasaziAnanugsonlunslindnivama
Weulsulurimidindnetu (Lawson & Renner, 1975) vioo1ananliin nisadns
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At lalunluiiminisnisidenasiiaduldondmdudniFoudlaldwau
ansansnsalumsAneealivmua (Willam & Cavallo, 1995) thufumsznisAneeisd]
wapadaduguiuunsandsunusssuagilidnFeuiuanuduiusvealusim
i q anunsadenlosluimidudifunluimilnlognsfinumuneg auanunse
ahafussdmnuslmivazvenenaludsanunmsaiifanuAsdosiuld WetdnGeu
Anarudlasluimlludnvusiruifasdssduauannsoninisfougaiude
uenieluniidu dndsufianansdnersdivgragaasmuumsiigaiausfign
Fflildesnammnran  wasewuzemudlaluimiieaaedouldnniadisudey
nansiigaty widnidsuiifinnuannsolumslivenamazainnisalaniunisel
aelduluieifnaiandou dawaliiinauiawainlunisBoud (Lawson &
Thompson, 1988)

ANAINNITANIINITAADE NILMAHANITING A AN WAL TEAUAILAINITE
nensBeudiamnuduiudiu nanfe dniFsuiiiauannsanienisanegadiveua
TmzﬁquzﬁNﬁﬁ'%%éﬂ/l’l%’]iﬁ%@ﬂﬁ?ﬂ (Boujaude, 2004; Cavallo, 1996; Johnson
& Lawson, 1998; Lawson & Thompson, 1988; Oliva, 2003; Sungur & Tekkaya,
2003, William & Cavallo, 1995; Yenilmez et al., 2006)

4. wamAdenui  dniFeuiifiseiuanuansomanisFousiisiusiaguuy
ANNAINNTLUNITANAT NATIANIINGIANAASNSUTHUA I FULUUNDTNITITEUT
5 dupou uandsuediitfoddgmeadinfsyiu .05 Fululumuauuigiude 3)
TnetiniFouiiiszfuanuaiuisanienisiougsiiazuuugeniinsung

(%
a

vadidosnananvadetelud
AudnasisassdiduinuenianisAniiugiuiidrdysronisidouy
ANuAnasasIAYIglvgiseuausaadealusing Anusaui st
evUsziutlamilummesiiunnsinsoonly 99neiAdeves Mckinnon (1973 $nafidlu
fvsws Avite, 2545) Idagududuin sefvaddynfaoudrsgedndudmsiu
mMsasassd uinuiitlssduaRtygngeiian Lildmnoanuinesduauiidanudn
a%fwaﬁﬁmﬂﬁqméha wigeuszivantyaseiuniaisndudmiunisadieassd
9EIUUUBY ABAARBTTU Gatzels and Jackson (1963 81afialu finsws didy, 2545)
fnw wui yarafiinrwAnadassdgainazduinGouiioud yanaiidanudn
a¥uassdisinanduinGeuiiGouseu WesmninGeuiifinadugrinisnisFougs
Trdifureutnegs wioniterfunnuilnmiegiane e Usuusathduaudiiu
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dielileuiifiuanniudos q Sudunalimetannanufeainsassdvestinioud
fauanunsanisnisFeugsiinnuuandtsegudaauaintdneuidanuaisn
197155

ogdlsilunsidendell {3duldduasuuasnsedulitinGounnaufinda
98 1EI9aIA Anseun . lidafanwimuAniisIuees laldianseuaufn
fnnsszavanes uaviaupuediitunintudedsnslml q desnssnan
yilinFeunnauasariauinsAneg1sasassavesmuesliind  uaznuin
nFeuifsziuanuannsanansFougedazuuuanufnaieasdganininou
nguUunanazs uagini3eunguuiunatsiiazuuunuAnadisassdgandn
tiniFeungus

JalauaLug

Faauanuzdnsun1sinan1 s luly

1. msdansBeudienmatoud 5 uneu Wusluuunimesmsdnnadeu
nsaeudie3sauasy (Inquiry Method) fiffulifiBouasiennuidionues
ausaiuIANaNIa luNMsAneglimvaranIIngmansiarauauisaly
nsAnadsassinainermansvesdifouliasduld Hanguiidanuaiunse
19M1938UA8 Ununanauassi fatiu sUkuUsesmaEeus 5 duseu Fudumadenvils
fifaouannsathlulfifiedaeunasiauinusnisinvesiFou  Gansanwinisld
sUMUVIINS3EuS 5 duneu \uedsRagtheliaeuannsnyszgndldluiund
WNEEULaLINAUSEENIN NG SEN

2. M3l sULuVIRINTBeud 5 tunou fasuaisiidienaiilily
nsdanseunisaeu msdnaniunsalfiannsansedunuaulavesdiFoulsata 3
nstesuusdvgiFoudiunginssulimnzan Whlaluunuinuaswihiivesauuay
Yoo wazaeusseMAnAensEeus

Forauauuzlunisiisendesely

Anwmaresnsthgduuuaasnsdoud 5 tumeu muglufusUuuuvde
wmafiasng o iiedaasuariauLUsAuEy 9 Wy anuausalunsiilaseany
WeAans N1sAneeeEI TG IMkazn1suATym
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