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Abstract

The purpose of this research was to compare the level of understanding of nature
of science of science talented Mathayom Suksa III students learning under learning
management using inquiry-based learning and explicit nature of science approach with that of
the students learning under the conventional method.

The research sample consisted of 68 Mathayom Suksa I1I students of the
mathematics-science learning program in two special classrooms of science, mathematics,
technology and environment of Khanarat Bamrung School in Pathum Thani province during
the first semester of the 2017 academic year, obtained by cluster sampling. The employed
research instruments were learning activity management plans for the inquiry-based learning
and explicit nature of science approach in the topic of Heredity; a survey questionnaire on the
understanding of nature of science; diaries reflecting ideas of students; and a note taking form
on learning management for the teacher. The data were analyzed using the frequency,
percentage, standard deviation, and t-test.

The research findings revealed that the post-learning mean score on the
understanding of nature of science of the students who learned under the learning
management using inquiry-based learning and explicit nature of science approach in the topic
of Heredity was significantly higher than their pre-learning counterpart mean score at the .01
level. Also, the post-learning mean score on the understanding of nature of science of the
students who learned under the learning management using inquiry-based learning and
explicit nature of science approach in the topic of Heredity was significantly higher than the
post-learning counterpart mean score of the students who learned under the inquiry-based
learning approach alone at the .01 level. In addition, it was found that the majority, or more
than 65 percent, of the students, had changed their levels of understanding of nature of science
in all of the nine concepts from the levels of misconception and partly understanding to the
level of correct and clear understanding. The concepts on nature of science that the students
had changed their levels of understanding most were (1) the scientists participate in social
activities as experts or citizens of the society; (2) science is the combination of reason and
imagination; and (3) scientific knowledge is changeable.

Keywords: Nature of science, Heredity, Inquiry-based learning,
Explicit nature of science, Mathayom Suksa
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2. MsFuEEmANNEMaInenmans (Scentific Inquiry) W unssuaunsd
tnivenmanslilunsdlulsngmsalssnmnd Gseseuguiludanmsdanamsdisansaaey
maveapwarnIsianszindeya Iefdunouuasnssuumsiidangu msduimemanuing
Aneenans (Sdentific Inquiry) Usenausag Ine1ean s 09n15ua ngu (Scence Demands
Evidence) Inenmans Ao N15YIUINIIATINELAEIUAUINITIYIA8 U (Science Is a Blend of
Logic and Imagination) 3ne1eans aunsned ursuasyinunedsingnisalsng 9 ba (Scence
Explains and Predicts) tinfivenmanswensnammdnguiioaduayunisesuieusingmsnisng
Tnglaifiond (Science Try to Identify and Avoid Bias) kaginenmansiidassuaglilainainnig
UIAU (Science Is not Authoritarian)
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3. Anenenamsnenansesavilewessyud (The Scentific Enterprise) Aiamsyns
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I fneenans (Scientific Enterprise) wandWiuisennandlaiesnnnuifendesduius fuseming
Ienenans welulad S uavAsuandon Ussiiuwenil 1¥ud Inenemansdotanssumedonsi
Fugau (Science Is a Complex Social Activity) Inenenansnunlanansanuiviwazinlulylu
an1u'um 19 9 unue (Scence Is Organized Into Content Disciplines and IS Conducted in
Various Institutions) N1511A3 INeeans lUlY d oadniled sAasssu (There Are Generally
Accepted Ethical Principles in the Conduct of Science) hagiinineneaninoslaiuswludn
W dluguzilugy Fevgyuasid unawdasaumila (Scientists Participate in Public Affairs Both as
Specialists and as Citizens)
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2.3.1 Fau19939 (Fact) Ao mM3danausngnisalsssud wiedda 4 7 Lﬂuaq
a | A & a aqy Y] = P vy a A
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2.3.2 AuAnsIvgannsauluud (Concept) Ao ANUAANEN (Main idea)
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2.4 MIFBUSTIUVIRVDAINENANEAS
N133AN1543 BUN1SARUINGIMIanNT U UUE ANE naURUIAANGYY NTAT9
¢ PxY .. = & Aa A 0 v ~ v ' v

BIAAUTAILALBY (Constructivism) Falunguf] MW eI w]Seudanudilaluunse ey iy
Liannfides wavmsSeusisedmisvdodiugiuanuiifunou fiseuiwzadsesdrmuseie
puledlnan1aid ouleennus wasUszaunsal i i Sunnind A anssumaiseus Auiugu
Uszaumsalfifegneuwds Amudszaunsaliduves]Seuialutladvdfyed B wionsd ol
NTPUIUMTS B3 (Process of Leaming) Yo I3euddhifuiunisueniavisenisesuevesng us
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Aanssun1sSeuivesngsdadrnudaveu Walnillomad S eulaas g ienued (Qsadn
JOALSIAN, 2540; @ev., 2552) feionsiseunsaeuNviINg AN LA Constructivism@aduns
widlvimsiSguivesinSeunadumenivestiniseues

TunsdnmsiseumsaotienaANULTRsTTITIRT NI NeNmanaulrg 9y
#0AAE 837 UN1TTANITS HUNNTABUINGIANERS AULLIAANG B N15H519BIAAINS FIEALDS
(Constructivism) 1aeiinn15@ neINe1e 07 A2UA U Y kazi mu1Auig 115350818 299
Wenmansves s eulnilyunemsennudlasTIuvRveinemans e 1N N8 U (Murcia
and Schibedi, 1999; Abd-El-Khalick and Lederman, 2000; Khishfe and Abd-El-Khalick, 2002; Bell
et al,, 2003; Khishfe, 2008) lnaf n¥1 NS WaUDINTHOUSTIUTIRUBTINGIPNART AT ANTA 9)
= aa ) = A = A  ax | aaa = o &
FRsMsaeuntnmMsfnuadlanazfnenil 335 wiazddilwazidundiall

1. MsTANSSEUsTINNRVeINeManTH UM IAouUsEIRNsAUNUAILS
NAINENFERNT

NFABUTITUYIA VDI NYIANENT K 1UNTABUUTETANITAUNUAIING N9
Wenenans Aemsaeulagldilovnineiulsyiinsaunuanumanemansinldaous iy
MBI NeNmans NN eted (rwin, 1998; Abd-El-Khalick and Lederman, 2000; Khishfe and
Abd-El-Khalick, 2002; Din-yan Yip, 2006) Iagianglua nyagradnIsa ukdnenInus 19 1u
INYIE1EAS 13 8N15VN9IUVBIU NI NeAa@ns (Abd-El-Khalick and Lederman, 2000 cited
Barufaldi, Bethel and Lamp, 1977; Riley, 1979) iialviiseudladnuaensvineuagn1sAuny
1Y Y a sy & 1 va s PN al' v A o =
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(Abd-El-Khalick and Lederman, 2000; Khishfe and Abd-El-Khalick, 2002; cited Klopfer and
Cooley, 1963) usiagnglsiany MIARUSTIUYVIATBTINENMEARSH UM SHRUUSE IR N SAUNUANNS
enmansasdigdudsy Wannanudilasssunivetinenmanstaeun (nvin, 1998; Abd-El-
Khalick, 2002; Khishfe and Abd-El-Khalick, 2002; Din-yan Yip, 2006) it nMsfinenmsilasuiisu
HANFIANANTTUNSS BUIINenmans lngliismsaeulseIanmsAunuaus Manemansves
v a v og LY == t4 a a Y v | % a |
UniseuluseAud udseud nwimeud uil danwauisalndidesiy wusindsuduasaingu
IANANTIUMTT U3 Inemans ludenuiediu Asisadlasaasoznay uinguni saeu
Usgiimansnisaunuiuunaeezneuiudiunsaeuilon 3nnsUseiiuanndlasssui
WenemansnutniSeusenguiinadugvsnnisSeuliuandniusnguiaeuUsy IAnsAuny
lnssasvenananid1lasssuwAvedd nemans lulssin uii i eaiud uauiniswagauAn
asnassAnnInguitliliaauyse iinsrunulassasozaay (vin, 1998)
MNMIANYLONESWALIIENALIToe ansaagulainisasusssuyd
VOAINYIMANSHNTUUTEIFNIAUNUANLIINLINENMEnS Ao Msdeulilaningrmansaiug
fumsaeuUseiamansnsaunuausluliomiu o nedinsaenunsnsssunivedinenmans
v = vt [ 2 o o v = v v
wWrlUlunssuiunsiTeus ged vl udssinunii gaiunssuiunsa uanemanus nen 1y
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v = k4 < Y
2. msdamsSeuiiuululy
nsaeukuud ule (Implict) Aen159aRanssun1ss sus v wuiney
Y a ¢ . . = v a = Y] 2
NILUIUMINNAUINGIAENT (Science process skill) vi30 M3dnRanssuMSeu3lnglynisau
v . [y & a a 3 a
AL U (Inquiry-Based Approach) fulley v Inenmans Ingaenumsnsssuya
vafinermansludsuiiusng 4 muenuminvaniudlemnansgivenmans waen1s3nnanssunms
158Uy (Abd-El-Khalick and Lederman, 1998; Khishfe and Abd-ElKnalick, 2002; Schwartz,
Lederman and Crawforrd, 2004) sdulngjilunsdnianssumsiseuslnglimsdumsmeanud
MIFWNA YTENMIIANINTTUNSILUSILUINENTLUIUMININEIMans Ineilaounnniedn
Y a ¥ a a v wa d‘ 1 a Ya 6" 4
HiSguazaninsaldlassIunRveinenmans i laeg alusiAll enunisiseus Inenemans lagly
NANTIUNITTBUT #9NA17 (Abd-El-Khalick and Lederman, 2000; Khishfe and Abd-El-Khalick,
2002; Schwartz et al., 2004) N33AAINTIUNSLT U T NTaRUssIUMAINEmans U ule
& adaq MY v a a s I & v o & (Y
duisnldladunsaeusssuyniveinemansusiidunsiduniien uasiinuenszuiunsms

IeEns lug 1M IIaNss Ui lneldn s uae AL ey SN TERALNIA



30

sy Rveinerans LA AT AeRRd B iU o IvenmandmsednnsAne A3
uazf3femeumsdnwideinnsdafanssumsB suifinininugnssuiunanaivemans
wsemsdananssumsseuiineldmsduanemeanuduguaseigSeudinnudilasssuwd
yasineneansliies Wy nu3Teves Khishfe uay Abd-El-Khalick (2002) AiFnw187EnaveINS
dousssurAveinemans kit uileils suilisunsaeusssurRve i nemaEns wuudalau
SafunsagiiouauAn wulniniS e i unsaeus nuEe ST IR VBT NENFERS WUU
TALUI WA UNTAET DUANNANFILTAN AUIANU TSI TR Ve NI e mans Yol nis oule
Tuaefidneuildsunsaeusssunivedivermandwuududelid snsnasemswauany
WlasssuRve NN manIUesinG eu

MNMsANIeNasLazanATeN e esensnaUlsiinsaeusTIAves
Inenmansuuuduly mnefls msdeRnssumsFsuiiuinuenszuiumamaienmans
(Science process skill) visemseuslaeldnsauensmanuslaeniulidniSoulaaswewanug
mesies WinSeuldrnn1sUUR (Hands-on) kaeysanmsaenunInsssuuivesivedmans iy
5zmﬂamﬁmﬁaﬂﬁumiﬁsmf;mmmmmmzauﬁmﬁamuﬁzﬁamammaé’fmﬁwmmamé

2.5 myiaazuszdiuaudnlasssunRveinenAansuadtinizau

Wi ninUSsuinenemansuasiinivenmansfnuass el erudiuiinsaiuiae
laimsartu uwiffuuesiidapieiussamavesineteans e in3eulofliussdumiuidila
sTnRvetinemans Sadufiieiussneutassurivedineranilaiguiy

Lederman (2007, p. 862) Igsunuesosdlofldlumsussdurnug lasssuani

YBANUIFNERSNIVAIAU 1954 FOUARIANTIN 2.2

‘:1' A A al a a a s
AITNN 2.2 LLE‘WNLﬂi@\‘m@miﬁﬂUﬂqiﬂi3LNUSii@J‘UWG]GU@Q'JVIEJ’mWﬂmi

U UEDSTD AGENGERRAD
1954 Science Attitude Questionnaire Wilson
1958  Facts About Science Test (FAST) Stice
1959  Science Attitude Scale Allen
1961  Test on Understanding Science (TOUS) Cooley & Klopfer
1962 Processes of Science Test BSCS
1966  Inventory of Science Attitudes, Interests Swan and Appreciations

1967  Science Process Inventory (SPI) Welch
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T 2.2 ()

Y rs0sile AGENGERRAD
1967  Wisconsin Inventory of Science Processes Scientific Literacy
Scientific Literacy Research Center Research Center (WISP)
1968  Science Support Scale Schwirian
1968  Nature of Science Scale (NOSS) Kimball
1969  Test on the Social Aspects of Science (TSAS) Korth
1970  Science Attitude Inventory (SAI) Moore & Sutman
1974 Science Inventory (SI) Hungerford & Walding
1975  Nature of Science Test (NOST) Billeh & Hasan
1975  Views of Science Test (VOST) Hillis
1976  Nature of Scientific Knowledge Scale (NSKS) Rubba
1978  Test of Science-Related Attitude (TOSRA) Fraser
1980  Test of Enquiry Skills (TOES) Fraser
1981  Conception of Scientific Theories Test (COST) ~ Cotham & Smith
1982  Language of Science (LOS) Ogunniyi
1987  Views on Science-Technology-Society (VOSTS)  Aikenhead, Fleming, &
Ryan
1990  Views of Nature of Science (VNOS-A) Lederman & O’Malley
1992 Modified Nature of Scientific Knowledge Scale Meichtry
(MNSKS)
1995  (Critical Incidents Nott & Wallington
1998  Views of Nature of Science B (VNOS-B) Abd-El-Khalick, Bell, &
Lederman
2000  Views of Nature of Science C (VNOS-C) Abd-El-Khalick, & Lederman
2002  Views of Nature of Science D (VNOS-D) Lederman & Khishfe
2004 Views of Nature of Science E (VNOS-E) Lederman & Ko

ﬁm; Lederman (2007)
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2.8 aliudusureseuiinemans ludnuazanzveiemans
YN
3. Nature of Science Test (NOST) Lﬂum%laﬁﬁa‘ﬁ"?@aﬂﬁﬂizﬂawmﬁiimﬁa%m
Ineranslu 4 earUsenneu Usenausae
3.1 TenNasUeTINgFEns
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3.3 ASYUILMSVONINEFNERNS
3.4 FPYSITUNNINYAERS
4. Views on Science-Technology-Society (VOSTS) 11 w3 o9 o7 Wawwile
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