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Abstract

This study was a quasi-experimental research. The purposes of this study were to (1) study the
physics learning achievement of upper secondary school students who learned through inquiry
instruction using questions based on bloom’s taxonomy of educational objectives, (2) compare the
physics learning achievement of students between an experimental group that learned through inquiry
instruction using questions based on bloom’s taxonomy of educational objectives and a control group
that learned through a conventional teaching method, (3) compare the integrated science process skills
of students between, before and after learning science through inquiry instruction using questions based
on bloom’s taxonomy of educational objectives, and (4) compare the integrated science process skills
of students between the experimental group and the control group. The samples were two classes of
Mathayom Suksa 4 students of school in Amphoe Hua-Hin, Prachuapkhirikhan Province during the
second semester of the academic year of 2013. The research instruments were a physics learning
achievement test with reliability at 0.85 and an integrated science process skills with reliability at 0.78.
The collected data was analyzed by means of percentage, standard deviation and a t-test. The research
findings were summarized as follows: (1) After the experiment, the average scores of physics learning
achievement of the experimental group was 76.43 percent which was higher than the criterion score set
at 70 percent (2) After the experiment, the percentage average scores of physics learning achievement
of the experimental group was higher than the control group at .05 level of significance. (3) After the
experiment, the experimental group had an percentage average scores of integrated science process
skills higher than before the experiment at .05 level of significance. (4) After the experiment, the
experimental group had an percentage average scores of integrated science process skills higher than
the control group at .05 level of significance.
AdAny: NslseunsasukuudvasUlaglmatununNIsIRunUTEnIngUsTaAnInIAn Y
YDIUGH/ WadLOYENIMIFIUTIANS/ Tnwenseurunmameineman i unaunay
KEYWORDS: INQUIRY INSTRUCTION USING QUESTIONS BASED ON BLOOM’S TAXONOMY OF
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Ingeansiunumddgddulandiauiagiulazeunan inngingrmaniiftetestudinynau
wilunsmsadinusysrfusarlunuendneieg wiesdlowiedld naenunandnsiieg uarinemansiidiu
Tumsiamnanged sauaiameinguasmeiuiels shldugudldwanisan feaundumeduns
Anai9assA AnTAT1e Andansal dvinwedidglunisAuaiimaud danuaunsalunisuidymeened
spuu TaaInermanlufausssuvedlanadielnifadudinuuianug (knowledge based society)
fmnausdusedlasumsiaunlsyinermans (American Association for the Advancement of Science
[AAAS], 1993; National Research Council [NRC], 1996; Organisation for Economic Co-operation and
Development [OECD], 2013; an1iy, duadunisaeudneneaniuazimalulad [aamn.], 2556v) defiayd
audaudlalansssusduasmeluladfinyudaisassddu annsotianuilvldesedieme
43198530 wazilnnesy

anuslutagtuiinsasuulaegissinsiunn fafinnudndunaedesaeuliiin Geulddiznis

i = o

agi3gu3 (learn how to learn) 1nndnilevAus (Useiam dgd, 2541; A wuuudl wazany, 2545; 6)
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FeaziiuldannuuInisdnnisisoudiinsensasfinudnns (2551) szyin msBeufinermanslutaqdy
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Ay wazdinld3snsmeaineimanslunmsuidam danusnluivinermans danwaulds
GRFGERVNPR G A laludesingmanslullsanuss lodredinunaz nsa1sedin (nsudenns,
2545)
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A BeazdszaumnudiSaviedumaiiuegfuanuansauas v nszuaumneinemans e
FinuwenszuiunamMainemansifinainnistuni maaesismnaesilentafinduiiaduns fiRuas i
Frunsdnogialiszuy dedugasamnsveamsdnnisFeudinetmansmaduliinGeuidnuas e
nsEUIUMIMINeIeanslunisuaamALdingg (ssaiinn seausadn, 2544) nsldandenszuiums
meinemansnuenmioluanaszanu} foindunugsaavesnsisoudineimans wsizlsiifioaus
tni3suaslivinuenszuaumameinemanddielildingsanug anudlaluassanudivibu dnGeud
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liAsuuasieTinsiliindanssanuilndduiosodonslivinugnssuaumemeinemansifues

FinwenszuIuNsNITIvendmans (science process skills) iunseuiunsfidnineaansldlunng
AUMIAIININIINEIManT (Enger & Yager, 2001) Usenausievinuesieg 13 vinwe fianunsosuun
ponlu 2 Usulaw e 1. ﬁﬂwﬂizmumsmﬁmmmam%%uﬁugm (Basic Science Process Skills)
Usznausme 8 vinwe lawn NMsdana n133uundsean n153n N1stEardIuIL N1sMIAMUENRUSIEnINa
awatuaa awatuian nsasanuiuaindeya nsdanszvinuazdeninuminedeya nswensal
2. FAWENTEUIUNNTMIINEAMANSTURaNNETY (Integrated Science Process Skills) Usgnaudae 5 finws
1 nstvmakazauauiLUT Mssauigiu masuadenudwfoRnsvesiauls nmamaaes way
nswlaruvinedeyanaznisasteasu (Muius inveaud wazwend Budge, 2548)

dlefiansannanisuszifiulasesnsusediunainiouniuiwi@ (Programme  for  International
Student Assessment %38 PISA) iUszifiunan1sAnuvesUsemaaudnesdnsitennuiiuieuasiamn
NAUATYENA (Organisation for Economic Co-operation and Development 3o OECD) Tud w./.2543
W.A.2506 W.A.2509 W.A.2552 Wag N.7.2555 TunmsamiiniGeulnedinzuuuadensyinermans (scientific
literacy) AU 421, 432, 429, 425 uag 444 AZLUL ANNATINU AnIATLLLLRABTEAT 500 AZLLLY
(@oty, duadunisaeuinermaniuazimalulad, 2556%) uazkaiinn1sUssfiunadugnimadoy
mﬁmmam‘u,az%wmmamﬂuszé’ummmamaqammmmmaLﬁamiﬂizLﬁumaﬁmqmémamiﬁﬂm
(International Association for Assessment in Education: IEA) w3iefi3enit TIMSS (Trend in
International Mathematics and Science Study) @lutlagtufiussimadnsaulasamasiomn 63 Ussine
14 35 wudr Tud wm.2502 w.A.2550 wag w.e2554 lunmsudindeulnedezuuuedeivingrmans
Wi 482, 471 uag 451 AzULUANEFU ANTATLLLRABLITIATIEIAT 500 AruLY (aand, duasu
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msapuingmaniuazalulad, 2556n) TnsveuimresnisUsziiuaseunqy 2 fu A 1) Fuidennin
MeA1ans (content domain) Usenausie 4 Nguivn Ae 33Inen wadl Wand wazlan asienansuay
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nadeutslussRuuuTBLazsEsur R azteuliifiuinnsSeuingmanslasanizsieivnilandves
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UURnsvnaedass msdewsieiSussens lduiudSeududdy ibiinSeurinnsiindinuenszuauns
PINYIANENTLATNTZUIUNISAR (@0NTU, ESUNITERUINENFIENSHALINALULAY, 2546) @anAanInU
N3ANYIYeY Germann, et al. (1996), Stohr-Hunt (1996), @uuad Juns1Y5 (2538), 9315504 gI5IUTNY
(2539) war g1 wIANeY (2550) At dniSeudnilvgiivuenszuiunmsmainetmansdunasmay
aglusgauiunanslurinyensAuu nsReALLRgIL NMIRITUARAAIUANFILUT uaznITuUanILMaNY
Toyauazadeagl

firun wonndl (2553) lina11in agdaeuluesdusznoudifyidmansenunenisisounisaau
Weswnagdudindunisinniseunisaeulagldisnig suwuuniseunsaeu sudvdeuargunsalingg
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o w

d1Aydunilannann1sIARINTIUNITTEUNTADUVRIAT FansaouliielilAninyenTzuIUNIINIG

a Ay v aa aa A ax a PN ) o v a

IeransilanainaneIsuardIsn1saaunanAeIsaau LY b ag1 Lz al NUANINTNSYY Fodsgu

WazA3 dOAARBINUNANTTITEVDITUNUS aveAUA (2530) InUdl NATBNTHOUVRIAT AMAINYDINGTD
o a a | o £

NITEOU WATNOANTINAITLTIUVDIUNTIUTULITIUITIINYIAENT  AnasonadugniniIanisiseu

INeFans

AaunsInnIsiseunsaeuinemaniaslidniseuldissussAainunngg neinemans
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Faamuduaznszuaunsmdineimanslunisdumanuidonues WEsudugfn adleUfod uasiis
nsfnuAuaegradusruuiefionssivarnmanslunsuasnanuiisnsinnisGousivenzay feo
MsBsuMsaeULUUAUERU (inquiry method) (4l adeila, 2544: 16) Ts Raius avzaUd uazwie
Buftgy (2548) lsiodurensiFeuntsaeunuudvasuliin msBeunsasunuuduaoy fe MmaSeunsaoud
agdbiinEauiuaTmenuiienues vseadeanuimenues lngldnszuiunmsmaneiemans agdu
Fewasnnuazan wlednlugnsfunummeulazteasUvesuniSeumedveainiGouies

Y

nsissunsaeukuudvaeusundisnidde schwab (1962) Tninermaniuas TnuSsgansine
Iiauauunfnil msseumsaeuingimansesdunszuiunisduaaumaiug (Teaching as Inquiry)
TaetinBoudugldnszuiunsfnmmnrs FanssiudnuagsssuvAvedingimans (Nature of Science)
FatiniSsugnimuaunulnduddumanuiies waztianufuudiym Wensuaussniuesini
genfiuresnuied eswnludrmaissy 1960 Usygnieafusssuvifvesineimansisuingg
Wasuwlas Wnuswe] ninetenans wazinnsdneinermandiuiauenufnin IneanslidlySes
asRAussialy LLGﬁVI%ﬂ?1’1ﬁG]%L‘f]‘uﬂig‘U’Jumiﬁ‘Uﬁ’e]U‘Vi”lﬂ’J”liJiﬁlﬂJ'E)Eﬁj\‘i (Dynamic Process of Science)
waztdunszurunisvesnisanuaznsUFoR Wuuumisveansiaglfundanimslyel dsdesn Suchman
(1962 cited in Joyce, Weil & Calhow, 2009) leﬁ‘%uﬁwmiﬂLLUUﬂﬁL’%aumsaau Faguni JUKUUNISHN
AREGAIGIN (Inquwy Training ModeL) Fausenausae 5 Guumau Ao 1) “UULN"UQJ{]?,IJW Confrontatlon with
the problem) 2) munmamauaLwamiwaﬁ]umm%ﬂ (Data Gathering-Verification) 3) suuswiawuama
\ien1snaass (Data Gathering-Experimentation) 4) muwmzmmay)aLLaumNmaﬁmﬂ (Organizing,
Formulating an Explanation) wag 5) ANz UILMsEUaDY (Analysis of the Inquiry Process)

MnnsdneIvesifnnsinsivatevinuildiaueduneuveininisunisasunuuivasy
dieifuuumdunailulddansGeunisaou fusasviulfiauedunouliunndeiu udfanundronds
f'ﬁ,ﬂ,uLLdsuaqﬁﬁmiiaJmiL%'sJuﬁﬁﬁﬂL%'au%éfaﬂﬁﬂLﬁumiﬁuaaummmi(Jacobsen et al,, 1985; Lawson,
1995; Mark and Helen, (2000 cited in NRC, 1996; AAAS, 1993); Eggen & Kuachak, 2006) @u1sn&su
Hudumeunsideunisaouuuudvanu 4 Juneu Ao 1) Suwdadam Lﬂuﬁﬁzuﬁﬁm‘%auwéfaaizqﬂzymmﬂ
anunsaininty elidnSsuindeaderionaym innnudesmstumeaesuvasiym lagA3dn
Aanssulndniseulamuuatgu  2) ‘ﬁguﬁﬁ’awaxswi’m%’a;ﬂa Duduiidnideuszdosiimuauuimia
n3d19nsRdey seauNigiu fvuamadeniidululdlunafunusudeyasiieg Auuliingeu
UfuRnungu laasdleujiananssumenuies lneasinianssuliiniseuseniuuniamaass anfiuns
yaaos uazfususudeya 3) Suliesesitoya WuduiitniZouihdeyauanserluguiuusing flagld
$radslunisnmadevanuigiulaetndouianszivdeuvamunnedoyaiu Suasinlugnisais
rosunglituanunisaitiymdu uay 4) duasdeagUuazihauiluld WuduiidniFoumivdngiuvde
vénmansaiieasuiiuinanviomsndnvesunGoundihanuiildanmsSeululdluaniunisad
AAefosiuiinusesu

mslddanu WumedaddgimadanideildlunsBeunsaounuvdvasuiiydiinEouaanse
Anwiduainnanud widym wezasuundandnldfenues fennsldmaomdudotlunnious
a1vaziunisanumiennasewiisaeuiuiniteu vseseninvinseuduingeu unumeesiianulunis
aoulyiniFounasmanudmenued 3 wuu fe wwuigaeudugaiudini (passive inquiry) LUUT
tinGouduganudianm (active inquiry) waziuuiifaeunaziniFeusamiuaiudanm (combined inquiry)
FsmsldmamivnzauazyilildusglovnlunsGounsasu (am wlnyad, 2537) aenndesiufismus
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InvzAUs uazmend Bufigy (2548: 111) indnain lugaufsunsdnun Wugaildianunesnlieguay
yaansiiadesddsunszuiniiminisdeuiainmsasufidunisesursnndumsldisifinEouan
uaansnaseuilmisesiinGuesls Wagasunszuaurimiannnsiduguen sndugdrneni
avenn dnwssulsvaunissimaFeudidudldsion dduasTfesdvinuglumsléman fmadansld
Foudanisiasnnudia fussansamasieiaunsyiumiuAnvesiinSeulfidussnai (Carin and Sund,
1971 n9didlu aaed J9i384, 2538) Sty fﬁ’ﬂmu?jqLﬁumﬁ*’dizﬂauéﬁﬁigiuﬂwsﬁaumiaauﬁﬂﬂ%ﬁw%’u
nsedumsAnuazsAunimenuivesinSeu Tneagdudfifiunumdfglunisduaiuuasiindunisin
vasiniyuy

(% |

nsldaaududsiianudfyrenisinnisiounisaeudeauisaiimuinnuiaiudn uay

<
[

AuaunsansailyavestinSeuld (Feden & Vogel: 2003) weinssunsiseusmenuailayan anug
Aanudn WussalsznaunidsiiertesiungAnssuaunadugns (Achievement) FaduanwazdrAyves
’J’mqﬂizaqﬁmqmiﬁﬂmoﬁ’mww%ﬂé’wawqm (Taxonomy of Educational Objectives: Cognitive Domain)
= Yo o I3 = = ' . . . &
Faugu (Bloom) leduuninguszasaniansAnel 15endnTaxonomy of Educational Objectives aanilu
3 gu laun Aunnsids (Cognitive Domain) fudndide (Affective Domain) Uagauvinueiide
(Psychomotor Domain) (Bloom, 1956)

aa o

dofiansaninguszasdinisnsinusunmsidevesugu (Bloom, 1956) iungAnssusudaa
S?fqLﬂuﬂamamﬂiaﬁuaﬂamaﬂumiﬁ%L%ﬂui'LLazLLﬁﬂzyjmm'wﬁ] Jwunld 2 dnwadz A NYRANTIUAIU
NAdUAYS (Achievement) WagngAnssumssnunmatauazisudaan (Aptitude and Intelligence)
Tnoidssdduananuannsnduiigaludsgegn Ao 1) anudarnd 2 avadila 3 nnilld
4) MFUATILI 5) MIFuATIEIA 6) MIUszifiuen FannsAnwimanevinldduunussiamvosianuni
fnquszasdniensinwiiieldlunmsdnnisnFounisaou Insutinussdumiuau1satumanlusgegn
fatl 1) dronuduaradanud udomiidesnisidniFeuldanuanmsalunsssdnviesiifessiiiag
Hi3susnugs 2) dranduemdila udouddesnislitniFeuldanuannsalunsulanig fanw
wazagneam 3) Morudunisiluld Wumeuiidosnisliindouldenuaselunisiiarmgaiue
wazanuilavessessniildFeusunliuidamidedlminieanunisallmifindreadsiu Ingldndnnns
NN waEAsEITuMIRne 4) Sonudunisiiasgd Wumanuiidesnslidnieuldauanasaluns
LenuBziIesTIMdamansaivesUsIngnsaifiintuinflosdusenoundediudesq axletie uas
manuduiussznindrugesvestoifiaadsveaios wanisal wieusingnisallausingnisainds
5) famdunisduanest WumawideamsliinEsuldmiuanusalunisnunumieussneudauges
aaneliduduriidsuuuunielasaadilmi uay 6) Aomdulsduan HusowidosnislitniFou
Idanuannsalunisihanuiannudy anudila msdiluld nsiased waznsdunsign unldlunis
fndunnAvesisngg ¥9a3093M WNn3al yaRa WAL sanuALANLTuLAziruAReE TN A
(Carin & Sund, 1971; finfus WyzAUA wazne1d BuRgY, 2548)

Mnnsnmeddeiiivadestuiildmaumunissuunussaningussasdmanisdnyive sugu
wud1 nslddniumunissuunUszinningusrasiniansnu vesuguaE s INALg SN
530U denndesiuaids Nelson (1970) ldAnwinanislidauvesnsisidenadugrivnamsiounes
thiFeunuinguszasdnisnisinuivesugy (Bloom) ddlving 2 viuldisaeu 2 35 AutniBouuszoudnw
Ui 6 Ao asulaglimauseiugs uazaeulnglddnmsziui wui dhisuiiFeulaglddnussiug
fnadugninansfouganininiFoudiSoulngldfnimssiusi aenadesiuauidoves etud dunind
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(2523) lgAnwmanisldmanuiifiderinuenssuiunsmeineimansd wadugnsnisnsiSeu uasviruaives
tFeutuisoufnundi 2 wud Fnwenseuiunismainemans nadugminianiaiseu waziiruaioes
fniungunaasigeniingulIeuifisuessiitfeddny uenaindnisldsianmaunissunyssian
TIQUIEAIANINITANYIVBIVGUAINTANAUTINYENTTUIUNITNINIMERBNFIaenndaIiunuidy
o9 Anfidy qondluva (2541) éRnwinanisléimadanisismaiuvesnsiifinenadugninanseu
Inermans fnvgnszuauniandinermans wagnginssunguvesinfeudulssandnn®a 5 wud
prLuURAETNYENTTUILN I TIEmansvastnsuiildsunisasulaglfimadianisdasiougenis
thideuitldldnsaeulneldmaiinnisserany way weyen Soadue (2549) ldFnw iRty nan1sinns
BouinguanszmsFeudinermansuuvduimemanulaiumadansldmaoidderinuenssuiunis
maingmansvosiniFeussdudulssouinudil 3 wamsidenuin dniFeuildsuanuduuuiuasm
auslnsiiumaianslimanidserinugnszuaunmmdnamanigainiinGeuildiunsianisGous

WUUAUEEMANUIMUUNG

Mnanmiymaunnsesnisfinyinermanddiugdou safauuaia nquiuazeuie
Aeados {ifedadanuaulafnuinavesnisifounisaeunuudvasulaglddiatuniunissiuun
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