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ABSTRACT

The aims of research were 1) to develop and test the efficiency of the learning
activities using inquiry approach with model-based learning to promote science
reasoning ability in learning the topic of solar system and the appearance of the moon
for Grade 4 students with criteria at 75/75 and 2) to use and study the effects of
implementation of the learning activities using inquiry approach with model-based
learning to enhance science reasoning ability on solar system and the appearance of the
moon topic for Grade 4 students on: 2.1) the comparison Grade 4 students science
reasoning ability before and after implementation of the learning activities using inquiry
approach with model-based learning on solar system and the appearance of the moon
topic and 2.2) the comparison Grade 4 students science reasoning ability after
implementation of the learning activities using inquiry approach with model-based
learning on solar system and the appearance of the moon topic with 75 percent as
criteria.

The sample of this were 30 Grade 4 students from Anuban Uttaradit
School in Uttaradit Province. The research tools consisted of the lesson plan of the

learning activities using inquiry approach with model-based learning on solar system



and the appearance of the moon topic and the test science reasoning ability. Statistics
apply for data analysis were means, standard deviation, t-test one sample and t-test
dependent.

The results revealed that: 1) the learning activities using inquiry approach with
model-based learning to promote science reasoning ability in learning the topic of solar
system and the appearance of the moon for Grade 4 students comprise with 5 step; 1)
Engagement and explore the concept, 2) Exploration of model, 3) Explanation of model,
4) Elaboration the phenomenon of model and 5) Evaluation and improve of model had
the appropriateness at the highest level and the efficiency of 76.88/78.47, 2) after
implementation of the learning activities using inquiry approach with model-based
learning to enhance science reasoning ability on solar system and the appearance of the
moon topic for Grade 4 students, 2.1) the Grade 4 students science reasoning ability
after learning with the learning activities were higher than the before one at .05 level of
statistical significance, and 2.2) the Grade 4 students science reasoning ability after
learning with the learning activities and were higher than the determined criteria of 75

percent at .05 level of statistical significance.
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3. w1889 (Model)
suudrsesdnindudentraeuszinmuileiithlszandnwgelunsgonl
induwinraadinladdemigniesuasanideinlinsdsedimnadnAty senisda
nsfnislusinuaztaqiuilusting (§ind awing, 2553, wii 49-51) fruazBead
aznamisialyl
3.1 ANNFIATYTRILUUAIRDY
Tusussilumasnudifiuuudieasianinasanimitanadnlaues
n1slfimaua ey ilu AU B ARITTIFUEY ffiauvadiuastnnidinlalsngnisnl
srsnmAuazidinlanaudiiusarsunuaznsruaun s AnuL aaaeaasing 1l
srrugrRuacfiaadinlaguni uﬁ@?«‘flﬁ'\‘lﬁﬂ?'mgmﬁ'md'\ﬁgu \BadunysdResiag
uuuﬁﬁamLﬁ'a‘l%fmuﬁhl@ﬂﬂngm?tﬁmdﬂu?uﬁ'«fuuumﬁm'éw wuudneaaia i
m'mLﬁ'ﬂaﬂmngmstﬁﬁ?summuﬂ@qﬁuuuuémmLﬂuéqﬁ'\ﬁmsi'an'wﬁ'\m'mtﬁ'fl@
ATTNTRVRININITIAZ I TANUNINENAanFeanAReITLANWILLE (Cullin, 2004
p.1 as cited in Catlow, 2000 8148414 niguu gduimd, 2558) fingnadn aysddiudiedd
Lmuﬁﬁam‘lum?ﬁqm'mLﬂ'iiﬂ@'liﬁﬂﬁiﬂﬁﬂﬁﬁ%Lsﬁmﬁﬂaq \TAENnY (Cullin, 2004, p.2
as cited in Junge and Calley, 1985 #1484l niguu gdufmd, 2558) fAnsnadiuuudnses
uirisesdlefifiussaninmuuudiasstanlunsainAeiinediefuulanumnedas
Tunrsinanudinladea lifiantsAunvuazdas liininemaniainniswainsainig
IngAanili ﬁnﬁwmmam‘tﬁﬂmfwumluﬁ@qﬁuﬁunu%mmL‘ﬁﬂmﬂmmmwu
(Represent) 151191 nasinaruidinla n1adanm uazn1mARBLLLIAR ENNATIM LA

L4 = - o’ A o’ J
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maFagannuundnssniuuuudnssasinusnssnyncidiAgyraslsznmanimanels
atignéias (Cullin, 2004, p.2 as cited in Schank and Duncan, 1997 883y niguw gd-
¥mi, 2558)
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HULRIABILENAINAZI LN UINANATUARNITNINNLIBNININEN A AR TUR2 £

° &~ 1 - & o : J o )
fumumédndnysanisFaufinanmenfraninFauiciineznisdadnemanilismnsm
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[ 3

WENBENAIN ANENANEATUATHAHARIaAINENAERT SefiRemnininenamanfli uazdn
m?ﬁﬂummauﬁwmmam‘fmmnrshamnmsﬂﬁaﬁmuﬁwmmami"uazmwﬁnﬁvwm
pNEAnaAranfunnateiuadtanindmiunisFauntraaulunsazssauAuAe
WULAAEY u,azmﬂfﬁﬂs:Tmﬁ'lunwsﬁ’man*w’éﬁ'lﬁi‘umwau’lqmnfu Wavuniliiy
szdundiassingnlilunmsaunun udinuszaniu nsliau mmeses uaznsinng
FafunisaiauuusssduaznsliuuudnassdaiuinladAnyaenisdauinenaans
(Gibert and Ireton, 2003 ne24lu aigau gdndmi, 2558)
UULISNABIUATNITAULLAABLaAsINLMEATY TUnsAumANEN N
neranans inFaufsaunsoFagesraafeiunsFaufasaininamanslalaanindi
sauinfianssuludnruzadne q M nsatauuudraainliinGaudinlamnamineses
nseuileninenaans sssuadinenAans uagAintmiaingnaang (Gilbert and
Boulter, 2000, p.619) wniFeugursniFauiisnislfuuusnssseiunelmngnisalsssugii
Uiganmnaunadoafazsasiies naalagagluioniaiauuninseslidalaniali
induulFuansgmedinnsiniidndty Wdnudautanialinih Fouliteu deninenanans
LATHTINTIRDRIINEIAANT (Well, Hestenes and Swackhammer, 1995 Harrison and
Treagust, 2000 #1984lu alguu qdaind, 2558) dwFumsaninenananiiliiuiediu
mw’gfuqnﬁmﬂﬁmn?)wm manfiluiiinediaagfianug dainauede \iaadedilai
wasuwlamnnnduansliiin Feuiuianssuaunisaieanuinisinandans (Loper,
2005, p.1 as cited in Schwab, 1962, p.24 #ns8slu niguu qiufmi, 2558)
AUNANTALETURaN TR INENANGRT (AAAS, 1993, p.267) Wdiugin
ﬁqm'md'w'\’tmmuuuf-‘i'mmuazmm’éﬂaLmu'%'\amlun'nsﬁ'i’mmsﬁnmuqnﬁi‘fu Hnsuuztin

Wlduuudraasdudenisaaulsznaundngreuazarrasiaunanudinlaunumaes
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nenAnanfuieanng (NSES) 1A lliviuteguarssuudisasuasnisainuuusansly

1 4
nath lllEdansFaumisaysannishidainenaanidwmininGaunsedudu (NRC,
1996, p.104 #nedelu afguu qfaimi, 2558)
uwiidninnas@nmazfiaouneneuaduayuliiiinnsaaulaaliunudians
(3] ' ' a o o , i o ~ GJ o o
uguusidasdrsswinmalfiidnudeinmualilunnsgussmdngaaiaaiunini
wwudneedllilunsdantsewidainddnaiuuin (Gilbert and Ireton, 2003 8vdaly alg

o o o« 4 < , [
uu e Fm, 2558) AnnsAnufuancliiviuinaglhisnunsnuszgnimgullgnissaulse
wuus1aaaiiiugauls (Gobert and Buckley, 2000; Aktan, M.B., 2005) Un3qauantAu
wuzaindn nsgianuudtaasitaziludauunuaaenasdnmananaraniiwenzdnfiudu
= e’ o o a CA a2 .
AgnnsiininenAaaflalidnmsssuaAuazandudeuraalmingnisalsssuanid (Justi
and Gilbert, 2002a, 2002; Van Driel and Verloop, 2002) feriuluifaqiiuasiianuidnily

) Q. J o i o - L4
aginsflsfiazfiasimuanudinlasemansineaiunisseuinanAgafiagluunsnse
o o o o« J ] L =
WugruuazidinlaumumsssuudnaaslundngrainenmanfivedoaidnFuwinnas
WAL 3 A Ae wnBRde sinweiidy uarAnfide Asugiul
3.2 ANANNBADIUULAIREY
[ [ o J al o
uuudnaes iuAmnannEnaangen “Model” lummineiiAulavane
13 d' o o 10 1 14 ) Y o
ATsang i sy wonRnaes wunueu guuuy Yusnaes vl dusiu wineewliy
Anvian Tuias AnisliArgunudsasivludaduszineraran luntsdaiuundnans
anaaziiuypasvitagiiiu lumdngaranfuuudiansaraasmineiisuuddn 9ag wie
Jd lyva 3 o & ] [ A o J
suy FaewrARAeifllinnumungasduundnaadliuansinaii fsil
Hestenes (1996, p.8 #neBielu niguu ginimi, 2558) na1291 wuusses
<t , d' o 7 <4 as
wnrefie Asiiusounuseslaseairelussuunenian nuas//MraAaNTRI8TSLLNN
NN
Gilbert Boulter and Elmer (2000, p.11) N1291 WULUAABY MN1ET N3
L fA ‘;’ s 1
Wusunusaalsingmsaiainiulaefiingussasdatenzianzas
Harrison and Treagust (2000 819841y niguu giefmi, 2558) uuusnaas
L} A = [ . 4 (X3 i o [
wunads mslfinliausziununfiaiowshusasdnyuzaassuy Jainlidnuusiddny
< 1 e < 1 4 o L 1 4 ' Yy a o LY < o o s
fianusudauasuaaiulfinaainsaudinlanaliifinAeiuravisenisituneiaaiy
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Justi and Gilbert (2003 #19841u alguu giefomi, 2558) uuudae Ae
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NNINYNAART
Gilbert (2005 8193411 aiguu qdu i, 2558) 1ilfiAanunutaaes
o -3 y tJ o ra; o < -3 -3 I'd
wusnees wneie Adiiuiunussalingmsainduingizeanudnlunsinendans
o . c." dl o o | - 4 ) 3
wudtaadiiunasas@eanlsngeenieiunelsngnisalizarnuAanuinndniu
LU TATNATINI999EABN LULAIRBILAAINITTIARITRIANNATICHTALIANBNIRE
Halloun (2006, p.24 #negidlu nigau qdtimd, 2558) ULLRNAD UHNBDa
nsdnszuumantwicinie i Bunasmgenidnaaaniil gy unuredangin
. J
HAZAN IS EDITELLNNNENTNABNICIANZAY
Ornek (2008, p.5 #1484\ nigau g, 2558) uuudnaes A2 NATDY
v N e‘ ar ar o -3 o/ e 74
nsedenduiounuresinguangnisabizaunAnanuimunaiuuesdieys
nwn Inawus (2554, wiin 29 8198elu afguu g ind, 2558) A1
(4 J o o . i o A =
AAMNNeTeduLLdnaeslsdn WunisafeAretunauardendusaununliesutaanve
raalsngnisaisssnand ithuugss
A ) 3 L4 N AJ o
arnfingrauagllfdn wuudtans vunade Aeidudaunues
Usngmsninduinguzanaudnialieduneaivnzaalsingnisainiesssui 1o
Lﬂugﬂﬁsmﬁwn'm'mmw n3lins nisymesue nMganwLsENaLNNTatLNe TR
- A o } 3 ] ] 1 -
madeuedureinenugounisahifagnmiinvunli ileReansIdpulasug
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Avcid' } 74
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-3 « J o J [ r& o re‘
nangmaninudn Saeiumatsdssnvivegiuinnsildluntsfianson Taainueinli
= J ¥ [ % < [ o $ ¥ A
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10. U UA182989LAT12Y (Synthetic Models) unuudrandd
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gaanausaunulivatednwoie (Forms of Representation) Watithindsnsidnwuas
daualszmaasuusnaemndingnaansls desaluil

Gilbert, Boulter and Elmer (2000, p.13) 1éna12fqlszinnae
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1. dnwouedlidudng (Concreate or Material Mode) Aa 3 i/ uazin
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3. §nwouriiludydnwal (Symbolic Mode) Aa n1sligarassiias
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4. dnenusiidunm (Visual Mode) A N3 18N UHusa weunIw
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5. dnwuziidunisiadawlug (Gestural Mode) Aa n1sldisenne
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Dolin (2002 #n489lu Guttersrud, 2007 #1989 Tnina wauia, 2554,
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mudnenuznafusaunuly 5 woy &l

1. uuuﬁﬂamﬁua AIdaaNIwINA (Pictorial Representation) A8 g

wana it laluanwuzaasniwanm dydnunl unudaidag
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2. WUURaeeNIduaniIImaaes (Experimental Representation)
v v
Aa mauaasiumsunimasakaenisanwiangunsninfanidtysneniiaziianiny
° < a . .

3. WUUAIReINLAAIRaangaWN (Graphical Presentation) A N1%
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WuWaidunatindans

[ A = .
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367 (Lesh and Doer, 2003 #1edislu TniA Wil 2554) uariidialfinfFaundnsaaunin
wqwﬁnwﬂ%’uu,ﬂ?i'ﬂuuiu g 3 Usznesai] dszniausnnnsseulaelfuundaasadugu
ganfAEnslfimeuafivarnuanatiunislinwlszney pnw wundnags (Shin and
Lemo, 2003 #1934l Tnuue wukes, 2554) lsznrsiass mesawlngliuunsnasaug il
iReausussenenalnassninlfunlfeun lundusidisuegnsiantsaeudmiuniswamanis
Faufuluninisdnenmanison (Hestenes, 1987 819aalu Tniud wuds, 2554) slsznnsd
g nmasaulnglfuiudnseafiugnluntsaeudaninemanfiduumumasainFeaudlu
Ay lunisliuasatrsuudnaacuazinnsanaidanay q seudnanszuaunisaing
wuudnaeszeainFauazilssivlalugtunarauuudnsemiainenAtans (Schwartz and
Lederman, 2005 #198alu TniuA u1uia, 2554) Andunisabnuuudnaasiagiinisesian
194 (Doerr, 1996 EnvBalu Inuua ks, 2554) qatlszasdaaenisaeulngluuudnassidu
gﬁuﬁtﬁaﬁwmwﬁ%’ﬁ'awﬁ'mm‘%umm’é'm msAansal wazmalfulasuanuAamueen
Tulaqiiunsidanansdnmiansandinisafuuudiaaaduiinndmiuntsiiou
AnenANans (Gobert, 2000) AMNNENLINAWBNEITLAZNUAdEWLTT innsiinisaeulneld
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