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Abstract

Understanding the Nature of Scientific Inquiry (NOSI) is a fundamental component of science learning,
as it enables students to engage effectively in scientific practices and construct meaningful scientific
knowledge. Inquiry-based science learning that integrates digital technology and explicitly emphasizes NOSI
can therefore provide students with richer opportunities to acquire knowledge through scientific processes in
a more comprehensive school context. This study aimed to investigate elementary students’ understanding
of the NOSI and to propose an instructional framework. The participants were 22 Grade 4 and Grade 5
students, representing the entire student population of one school. Data were collected using the Views
About Scientific Inquiry - Elementary (VASI-E) questionnaire. The findings from the VASI-E indicated that
students' understanding of NOSI varied across aspects. The proportions of students demonstrating informed
understanding across the five aspects, with the highest proportions in conclusions must be consistent with
data collected (CCDC) and conclusions developed from data and prior knowledge (CDDPK), followed by
starting with a question (SWQ), procedures guided by the question asked (PGQ), and multiple methods (MM),
respectively. Based on these findings, the researchers proposed a novel instructional framework designed to
promote elementary students’ understanding of the NOSI through an evidence-based approach. This
framework is intended to serve as an evidence-based innovative instructional model for systematically

enhancing the quality of inquiry-based science teaching and learning at the elementary school level.
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Tan (Abd-El-Khalick et al., 2004) Insuwifnd 1 adestuaesdsenis ldun n1sduiaienisinermanivie
IvAansduians (Scientific Inquiry: SI) WarsTTNYIRVEINEIMIEAS (Nature of Science: NOS) IﬂEJ‘Vl\‘iaaﬁLme
ArssiunumdAglunisiauanuseuimaineimans (Scientific literacy) Ysiiou Msdulaymeingrmans
satiunszuaunsfitninereanslilunisdisg dadiniy neaes wazassesAnuslvg (Lederman et al., 2014)
Tureiisssuvfvesinerrans Iﬁmmﬁ'}ﬁzyﬁ”uéfﬂwmzLa‘wwzfuaﬂmm?ﬁlﬁ%mﬂﬂismumimﬁmmmam%uaz
Firrugiuldsunmsseusumelugmuinermans (Lederman, 2006) WHinisdulEEMIIMEImansuaLsTIITIA
yosingmans aziinnuideulestu uisaoudad magaduiiunndsuegnsdniou Tnsuuiiugruaruuansig
#ana1 Lederman et al. (2014) l¢5Euhiausuunaniefusssumivesineimansaduians (Nature of Scientific
Inquiry: NOSI) FuiiooSUNednBUHANETRINTEUILNMTAUEEMIINEAERslagiany FauanmeansTsuTIRves
Inegnmanifisjseiuisdnuasvesssdarudiilduiiy wisssurfvesinemansiuiagitiunssuiunisiume il
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Inermansiunsduanzuaznsidlalusssunavesmsiuianziadussduszneuddguonisiineimans g
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wSonsuflefunnuvimeluamassuit 21 saludumsuitymildudeu nisdeasedraliuszansnin wagnisufush
Tugaunsaifiuasuntas (Valladares, 2021) SauisdsnaldsuanaelanAfinisinedans maﬁquémqmiﬁau
wazAula R USISLTIRLALNTEUIUNTVRTINENANERS (Lazonder and Harmsen, 2016) wARwsIIn5eAnNTT
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nansidenuin dniFoudwlvgfianudilalussduilasuansyuueanuy liiaysaiwasdauuandeiueged]
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anudlaiatusssumAvefingmansauiany susssiuUszandnuauialseudnwnoutans wasnuitud
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wansnndladiondowiu (Lederman et al, 2024) uﬂLisuuﬁauﬂﬂmmaumummmLmﬂsamsuw,aﬂuaal,l,mmmu
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535UYIRVBINYIAERsAULENE (Nature of Scientific Inquiry: NOSI)

sesumAvesinenmansduiasdunufaiidfylunszuiunsSeunisasuineiaans iesngaele
fFeuilefiifosdanuimaineimanslasunisains Imnvduazsensunelugseuineimans (Lederman et
al,, 2019; Gai et al., 2022) mmwﬂamﬂuaaﬂﬂsmaumﬂmsuaqmmsauswNawmmammmsﬁmmLsaummsam
mm%’lﬂiﬂumimaﬂ%Lﬂmﬂ‘uﬂmmmnmmmamﬂummﬂiumqﬂm (Roberts and Bybee, 2014)

Lederman et al. (2014) Anw il gafusssumivesinermansduiansite 8 Ussiiundn uay \Ruad
atfuayuluudasUsuifiu Sessdundnuessssumnivesinemansduiany Taun

Ussiiundnd 1 msfuiagmainermandududomaa uilisududemeaevauufgiuanely (Start
with a question - SWQ)

Uszifundnd 2 lifigunuuniedunowierdidesujuiinalunsrurunmsduiansmeineimaniynnsd
(Multiple methods - MM)

Useiiundndl 3 dureunisduianzldsunismnuaaineauifed u (Procedures are guided by the
question asked - PGQ)

Ussiiiuvdndt 4 dndvenmanifisniunisauduneuiisaiuesldldnadndifentu (Same procedures
may not yield the same result - SPNSR)

Uszifiuvdnd 5 Supeumsiuanzdmasionadns (Procedures influence results - PIS)

Ussifiundnil 6 Toaguvesmsidedeaenadosiudoyafisausi (Conclusions must be consistent with
data collected - CCDQ)

Usziiumdndt 7 dayamainenmanslilydadoaiundngiunisinermans (Data and evidence are not
the same - DENS)

Usziiumdndl 8 feaguiamiunannssinseninsteyafisiusiutazanuiide

LA (Conclusions are
developed from data and prior knowledge - CDDPK)

fasiinseuaslasurmudlafiontv 8 Ussiundnvessssumivesinermansduians melugisian
AdifamsAnusefuisenfnyineulats uinsaeunnUseifuenalimngaufussduiaunnsvesingouluis
seAuUsEaudAn® (Donohue, Buck and Akerson, 2020; Lederman, 2009) @nsutiniseuseauUseaudnul died
UUseiundnvessssumiveingimansauasiunzay Tdun SWQ, MM, PGQ, CCDC waz CDDPK @sUszifiu
nénimanildsunmseenuuuliaonadastuuumedissylilulenansnsfinuduineieans (Akerson and Bartels,
2023; Lederman et al., 2024) lnensaulssiiundnuessssunfvedingimansauiazdmiuioussauliseudnwm
wayszauUszaudnwannsatiaueiUSoudiousuldiannsnsd 1
ms1afl 1 UsziiundnddguessssumivesinenmansduiansdmiumsiaungSoussdusisoufnwinaysysu
Uszaudnen

. o dmsuszau | dwmsuseau
Uszaunan V- <
USEUANET | UTzauAnen
1. nsduaenaveimansisususiisaain uwilisndudemaaouanufigiu v v
el (SWQ)
2. liifiguuuurisetunsudedfisesl fUinulunsyuiunmsduiaznig v v
Weenanivnnsal (MM)
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dumeunsduianzdsnasionadng (PIS)

. feagUveamsidudosaenndesiudeyaisusin (CCDC)
 deyamainenmanslallvdafeniundngrumsingimans (DENS)

. feaguianinanmssmsyviedeyaiisiusiunayanudiisogiiy (CODPK)
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v

anudnlafeafusssuviAvesinermaniduiansvesinisou

mATluszdnurdlfuandidiuienuimelunsiaueudilafeiusssmivesinermans
duanglunguiniSeuseaueng 9 fegradu nsinulunquinSeussdudseufnyneudatgdiuiu 3,917 AL
32 Uszina nuindnFeusnnumnndnadanudilailiauysaiifeiusssmnfvesinermansduians nanside
FiiiuininiFoudsnadyumesiiianan wu arudednisnsmsinemansdeaduddutunouiiuuueu
(Lederman et al., 2021) uenani n13An® 1989 Lederman et al. (2019) lunguiindsussduisoudnuidd 1
$1UIU 2,634 AuIN 18 Ussnd wuinanuslatieafusssumavesinerdiansdutaiz vesinis suiidnvus
naunauszInsdilefiaenndedasanysaluazanudlanaianden Tnouansianrsmannvansluyssesi
Juagfuuiummetansssunasnsaeuluusazsene Jaldagudoyaamudlafetusssunfvedinermans
dulang Tavdnnevissduanuinlady 3 seduvdn lun anudilenaiaiedeu (Naive) anuidlauuulaiauysal
(Mixed) wazanutnlafiaenadoslasauysal (informed) saudsnguitlainaumanluiinGoussfudsendnmdi 1
(Fsoufnwinousu) wavseiudsoufnwineulate fauanslunisned 2 (Lederman et al,, 2019: Lederman et al.,
2021)

M13199 2 aguiesazvestineusedududseufnwneuduuar seautuliseudnvinoulateuansnnudilaly 8
Useliunanvessssunfvesivenmansauias (Lederman et al., 2019; Lederman et al., 2021)

Jdszdu | Anudnla NOSI vesiniBauszaudsaurnuineudy | audnla NOSI vesinSauszaudssurnwInaulane
nanves | linoudianu | aanawndeu | Lisuysal | awysal | lLimeudiaw | eanewedeu | laiawysal | awysal
NOSI (%) (%) (%) (%) (%) (%) (%) (%)

1. SWQ 5.50 43.90 29.90 20.70 2.80 40.20 21.30 35.60
2. MM 5.80 54.40 33.80 6.00 2.30 42.70 40.20 14.80
3. PGQ 7.60 44.80 20.10 27.50 5.00 36.80 13.60 44.60
4. SPNSR 6.50 54.00 25.50 14.00 1.90 36.00 28.70 33.40
5. PIS 10.30 40.70 33.10 15.90 4.10 40.10 27.80 27.80
6. CCDC 6.40 39.70 20.60 33.30 3.40 40.40 15.80 40.40
7. DENS 9.00 48.50 32.10 10.40 4.30 40.10 37.60 18.00
8. CDDPK 9.90 41.30 37.90 10.90 5.30 26.20 40.80 27.70

NUBINR FUAUAIIVIUILERITIATaUaE IHlAgegn

wenanilfinsdineenudilafefusssumnivesinemansiuiang lunduinEsussfulszon@n
TPENIITUNNET 5 UTELhUndnvedsssuvfvedineimansduians Tawn SWQ, MM, PGQ, CCDC was CDDPK Tu
91U v09 Lederman et al. (2024) sﬁﬂ%m?aﬂﬁaquaaumuuqmuaaLﬁmﬁumiﬁmmzmﬁmsnmam% SEHU
Uszaufnw (Views About Scientific Inquiry — Elementary: VASI-E) Lﬁuﬁayjamﬂﬂfﬂﬁauﬁﬁmu 4,238 AUIN 35
Usze nuiwdindndeulusedosldldsunsaeusssumnaveinemaniduasegamnzgan wissduaudile
TuunsusziaundulndlAssiuinissuseausseufnuwineudunarneulats dlregraru Wnissussauyszaudnwidl
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asdlafiugidn “msduiaendnemansSuduiiemon” widwnamudilalulssdiuiidudoundt wu
“anudifgueansidvangrulunisaiiedeasy”
nsdan1sBeuiilaiatuairsanudilafeiusssunavesinenmansduians
anudlaifeaiusssumnAvesinemansduians deidussduszneuddguesanuimeineimanidivoe
T Fouannsadilanssuaumsaiunnudmainermansldedneings uaslusngruddglunsimuliso
annsadnaulavuiiuguremdngudlssdndldodneiinsang (Lederman and Lederman, 2020) agdlsfl
11 uATed g Induifainieusarasinemansdaaudila sssumivesinemansduianslu
spiuiiiioane dwalvidnideluvarsuunmensmesnuuunsianssuslusuuuuiinarnnansiile duaiuainy
wihlagiSeu faee19Yu Mesci, Erdas-Kartal and Yesildag-Hasanceb (2025) ladanisiseusuuuduianzsiudunis
T#s (Argumentation-based Inquiry) Knufanssufilsindnwiagieionide iudeya wasiiauedonainsng
wieundngunasaszeziian 2 MAleu Fwansidenuinindnwiasianudile sssumdvesingrmansuay
s3surRvesinemaniduimsifiutuagafitoddglunnia Tunafieatu Long and Hock (2025) léysanns
luiaa 5E 1WAUN1saeUsIIHYIAveIngmansduiaziuutandsiuiunsasiounnudn Tusie3visaou
Inenmans Ingoonuuuianssudulanzdiuan 7 Aanssu JausdagAanssusjauiuussidiuvdniiimual faamdh nud
nguimedvauinislunnussiduressssueivesinermaniduiany sgndvsdidqiuiy uenand
Cigdemoglu and Késeoglu (2019) §elawaunlusunsunauiivdndniuazusedinis lagysannisnisasu
FITUVIRVRINIMERS/STIUMAVINeM AR AUtz ufInsTHFuEgluuTUNTasAUg INgIMmans nan153de
nuingianudilalusssumfvesineimaniadulunUssdundinisevsy uenaniluuiunvesdsunelng
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