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Abstract

The purposes of this research were 1) to develop activities based on the 5E
inquiry cycle with concept mapping to enhance the scientific reasoning ability and 2)
to compare the scientific reasoning ability of Grade 10 students through the 5E inquiry
cycle with concept mapping during the pre-test and post-test. The samples were 40
grade 10 students at Sarakhampittayakhom School. The samples were selected using
the cluster random sampling technique. The research instruments included 1) the 9
lesson plans of the 5E inquiry cycle with concept mapping on atoms and properties
of elements in chemistry and 2) the scientific reasoning test of atoms and properties
of elements. Statistics used in this research consist of mean, standard deviation,

percentage, and dependent t-test.

The results of the study were as follows: 1) Effects of development activities
based on the 5E inquiry cycle with concept mapping showed that students who
learned through the 5E inquiry cycle with concept mapping had enhanced the ability

to conclude and also checked the issue about the ability to explore situations or



NIFIIANIAIENT U I @AM U9 19 aUuil 1 unsieal - duipu 2568 80

problems and the ability to predict the answer in the Explore stage and Explain
stage. Evaluation of the lesson plans from educationists found that the learning plans
were suitable for learning X= 4.44, SD=0.27). and 2) Grade 10 students had scientific
reasoning ability post-test higher than pre-test criteria with the statistically significant

of .01 level.

Keywords: Scientific Reasoning, 5E Inquiry Cycle, Concept Mapping
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lunsasdoagy wui Tnseuiinsuumadoneudou X = 5.025, SD = 1.46) wavtniSeud
AvuuuRasndasou X = 10.80, SD = 4.625) ntoyadneu wandliiiugy TniSsuaan
fienuanansansiivsnadaing mansiuliarasAusenaunaauss ugenInewseu sl

'
Y [ aaa [y

HedAYN1I9ERANTZAU .01 S188ID8ARIANTINT 2

<

M15197 2 NaNSLUSBUWIEUAZKLLALAINISANTIIMANATIVEman SYatinFeu
I o = A o o Y o a = 1% = 1% &
FJudseufnuUN 4 NiSeumefanssun1sBeusiuvduazmaug 5 9 (56)
FaufuLHuRlwiFl S0 avnouuarauURveIsis neussuLasnassey ngly

@M Dependent t-test

AUEWNTANTIA | AZLUY X SD cv t df p-value

a a 4 < .
WANAININEIANEAT | LAY (one-tailed)

AvEsalunsasIeaaunsainsalyn
noauLseU (Pre-test) 18 7.825 2.04 26.07 11.128 39 .000%
naa3eu (Post-test) 18 | 13675 | 289 | 2113

ﬂQﬂﬂﬂﬂ&’liﬂiﬂﬂ’]iﬂ’]ﬂﬂ’ﬁ{ﬁéﬂﬁLﬁﬂ‘ﬁu
nouLSyU (Pre-test) 18 5.075 2.25 4433 | 10.968 39 .000*
#RUTeU (Post-test) 18 12.45 4.39 35.26

AMuEIRnIalun1sasdossy

nawse (Pre-test) 18 5.025 1.46 29.05 7.404 39 .000*
nausu (Post-test) 18 10.80 | 4.625 | 42.82

FIUNNBIAYTENDY

nowseL (Pre-test) 54 | 17925 | 391 2181 | 10564 | 39 .000*
ndaseu (Post-test) 54 36.925 | 11.18 | 30.28

*p < .01
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nsaAUTIENa

1. mMsiaAInssunadsuiuuuAumesmeng 5 5u (56) SamtuunuieaTuiai
duaSumnuaunsamslivapadanetmans Fes esneuuasanifvessy vesinFouty
Tooufnw i 4 wuih Anssunadeuduuuduansmeniad 5 u GE) Wumsaouiiviili
nBeuduanuilaglinszuiunsmennudn thidsuasdudadsnuduiusseniisds
fnuiufuanudanudilady wdhahadumwilmisenues @uius wvgaud 2544;
ndas1 Insvymdly wasnATMII WusARng AuTdy, 2563) Ustnoudie duadisain
aula vnaghesnuldfagtaelitndowismmaulafierdrssaunisu Tagldmnuiuas
vinwznszuIun I anermanslumslivanaidaineimanifigndeuazivnzanls (Jus1
G, 2550) sudimauardum tndeuarldliauannsanislivenadineeans
Ao Auasamsaseaaumsaiviedam warauasansAIAnIsaldsiinty
ndutniEsursynsinuduaiuassrusndeyadieisnisine wiasudeya laons
Fouunudaluiminuudunss dahuldlududimauasduniuasduoiuny azdasle
thiZsuinszuvvosmiuiuazidenlosnrmdiiuazanuilvsidunseunluimd wazaunse
thesfruiifouasieasuld (Ausubel, 1963; 491 Fuiivesna, 2554) Tureneanul
thSsuaglalinnuansalivana@aineimans fe anuausaateay netniseuas
pAUTMsLagdaasy TauvatnFousdouloseuiin udnAnaauilnlannsaly
osuneluamunisaidu vioversanufiftoatnarud-ladiud uld (nFas Snsvgyrde
LazINATINGSA WUSATING ANATEy, 2563) uasdulsediu andunsusadunisBoudias
mslivanaddinermanvestinGou deinGouszdamiuiuazmmidlaamnsniiniug

lUusegndlusedu o 1o

namsUsziduganmnosukunsiansdsudiuviuimemanud 5 4u (56) Sauffu
wwufaluiad Aduaiumnuamisomslimanadaineimans Feq evneuLazautives
510 vestinBeuduiseonfnudi 4 andidernngy wui ezuuumuAaiuainfideag
Tnomianeds 4.44 wagfdrudoauunasgiu 0.27 uandiidiuin usumsinnisiFeusd
ANNIMIE AN 189910 UNLN5IINTEeusT 1-9 flesduszneuvasununsinmsiioud

mus1ensUTEEIY louA Auasedfny AuenUsEaIRnTSeus MuasENIsiteus Muns
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UNAUDRINTINNTFIUT MuFaN ISTENS warauMTILAzUEHIUNG aanAnediuulfe

a ca = o a D N a |
VBIPUIWT AINGNUUNT (2565) BadlaziuupuAniuyoslietvylaesiudanadelugig
4.89-5.00 wanslyitindi unun1sdansiseuiianumunzanunnian uanainil A1un1s
o a a b4 = b4 gj Y o £ Y L g."/
Yauefanssumaeuiiuviuiasmanug 5 9u 6B nmhusudelwimd wldluduns
IananssunIssEuiiutun 3 duesuig anunsatieliiseuussaidvngn sseuILaE v
ToATUMEALEY @0nRReafuNEITeVDY AN uew (2566) LAANWIE0Y NaN15IANTT
Beudluunaunay (Blended learning) Tiufun1sdnnisiseuduuudulangmamg (5Es)
Usgnaunudauluyied viiensiieus Mukasndsnu vasdnissududseudnwiUa 4 &

a (=3 v o a1 a a1 =i Y
ATLULANUARIUNELTE 1YY dAtade 4.40 uavldiundesuuninggiu 0.50 uandlviiu
31 ununnsinmsiBeuieglussiumnganun

2. UnEUNEeuMefaNTTUNTSYUSIUUEULEEMAINS 5 TU (5E) TINAULKUNY

wlwvimd danuannsanislimvgnalaineimansnaussuganiineusoy sgreidedfny

aad

meadAfisedu 01 1osann 1unisaoudinseduliinSsutasnaimg uazwensmm
mnoudieaue Inen1suityniuazliisniainemanslunisvifanssy Feazdunis
nszduNsAnAUATagy nands ndng1u wazagUeslivema (Good, 1973) TasAanssy
nsBeudiuvduianzmanug dhideulinwaulslumsBeu Gosozneunavautivessin
Feszmiamsdnfanssuldinmsud mihiifuegradnaudmivvinfenssy deinBouaylld
nslmapalingimans Wolaawmvdngiu uudn nguinsineimanfinatuayunio
Ufiasanudgiudanilugnisasdoagesdnuimaingimans (Lawson, 2009) Bsdanali

(%

AUAINITAN TIHIMANATINY1AmEansNAUS ugInINeusey eg1allidudAgynieads

=

56U .05 @nAR R UIIUITEVRY ATUY SUTETUY (2558) lAfnwIT e HaveIN13TANIS
= 1% = o ¥ o Y d' o I3 o 1%
Svuiuuuduaemanuilagidunisldmaiuseaugs e Wuselaniaud wudi G015l
WaNaeIne1eans See Nusylaniaud vesdnSeutudseudnudn 4 Alasunisdanis
Seuswuuduliaeznagiingliunisidaniuseaugs vduieugendinewsey agiall

'
o w aaa

Hedfynneafiffiseiu .05 waraenAfaaiuauITeves gn1k naawne (2566) lafnw

€

2

v

1599 MsaANEIsaN IR INaLazRRARNIINe MansTesinFuT uiseNAn w1
1 1 978M3IANTBLUIMULWIAANTHULEEMIANNIWULILAIABN T Wagn1sanglouns

Beud wud 1) dniSeungunaasdiauaunsansIRALAZIIAARN TN 1PNEnS Y83
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Weuaandinewseu ag 19idvd A yn19adfin seau .05 way 2) UniFeunqunnaesi
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a ! a o o U QQQI o
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JoLEAUD MUY

1. Fawausuuglumstnanisideluly
AfiaaumsAnydunaumsinmaBeuiiuduiasmmiug 5 $u (56) wiouada
Fonnaslududsunoudurhianssy wagliinGeuldasiodnannasevauufigiuain
Aanssudelasldnszuruniamdnemaninuies uananiazasidsdanuuanig
sgwhayarauasiiugwiuresindey WeliAnmudlaluunGeutug sveznatlunis
IANANTINNITFLUIAITEAMUATAILLN AL
2. forausuurlunmsiseasedaly
2.1 lumsifeaswioluoradieuiisumiuansonslingaadsineaanses
fniSoudisuiuinme wodunsinszdumiuannsnvesinSoundazaulunisinniu
szasAtiueEnuiiie udisuifieusuinaeifitmuedu Jeiilfamsonandunidey
fisouuarldsouild anunsnusudenisaouliany said el uasamieuaIunsnves
NI UDY1INTIYN
2.2 lumsifeaisielunainesddsznounslifinguaidsingrmand wiotn
AmuannsansimgradainemansvesinFou dudunsiadnenmlunisSeuiuay

AnulaluunSey asdunisdaaSumiuaiunsaiuizaukntnis ey

PNE1591999

v & a

NAas INTVY1IAY WAZINATINGTA WUGATING ANATEY. (2563). I5n759ANT5I5EUSTY

9 9

a 3 L3

ARITTWI 21. NTMN: ATNAUNIaINTalunInese.
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