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Abstract

This research aimed to study and compare perceptions of the nature of science,
misperceptions about the nature of science and philosephy of science of Mathayomsuksa 6 (M.S.6)
science teachers with different sexes and Major and their M.S.6 students in secondary schools in
the academic year 2015 under the Officer of Secondary Educational Service Area, Zone 25, in Khon
Kean province. The data were collected using a questionnaire consisted of 65 aspects; perceptions
of the nature of science 35 items, misperceptions the nature of science 10 items and perceptions
the philosophy of science 20 items. The collected data were then analyzed using percentage, mean
and standard.deviation. The F-test (One-way MANOVA and Two-way MANOVA) were employed to
test the stated hypotheses.

The findings reveal that the awareness level of most science teachers regarding the nature
of science and philosophy of science was at a high level (x= 4.16 and x= 4.29) However, there
were misperceptions about the nature of science at a moderate level (x= 3.09). Level of most
Mathayomsuksa 6 students regarding the nature of science and misperceptions about the nature
of science (x= 3.87 and x= 4.03), but the science of science was at a moderate level (x= 3.47).
Female science teacher whose teach biology there is a perception of science philosophy rather
than a science teacher who teaches other disciplines. However, the science teachers with different
sexes did not show different perceptions of the nature of science, misperceptions about the nature
of science, and perceptions the philosophy of science. There were no statistical interactions of
sex with major on these three perceptions. The male and female science teachers showed less
perception of misperceptions about the nature of science than male students and female students.

In addition the male students and female students showed more perceptions of the philosophy of

-114 -



o [

M5ASANWIAERS UM 29 aUuil 3 Aue8u - SUIAN 2561

science. However, perceptions the nature of science of male and female science teachers, male

and female students was not found to be different.

Keywords : Perceptions of Nature of Science, Misperceptions about the Nature of Science,

Philosophy of Science Teachers
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Y] o aad

*ud1AYNEnANIZAU .05

o

-121 -



Journal of Education Vol.29 No.3 September - December 2018

A13199 6 nsiTeuifisunnuuandsaeieduneguesnissuimiuaainnieninemanivedns

aaunilne wazaauluanvIvInneiu

nau x

ASTIINY WAV 93.917

UnEYUWAYEY UNBYUWAREYS
82.604 82.853
<.001* <.001*

a = = ! ! a4 & ' o Y v a s Aa
AN 7 ﬂ']iLU'iEJ‘UW]EJU@'J']QJLL@]ﬂC‘]'Nﬂ']LQaEJL‘Uuﬁqﬁ@GUENﬂ']iiUEUiGUQJI']TV]ﬂqﬂqa(ﬂim@\‘iﬂz ADUNULNA

wazaaulua I Innany

QGH x

ATTTINEUNAN 32.417

UNSEUWAYY UNTHULNANEY S
37.065 38.274
<.001* <.001*

#3UNan15AY

1. afingnemanslag s SWUNANNA Loy
avAvdiaeusineiu In1asuisssuiiveeans
warUSygIngrananseglusgauunn eniiuag
nergrand faeuluaividvrdidnenands
finssuisvainenmansegluseivuiniign
ﬁaumﬁ’uiﬁlmwmmmLﬂﬁ@uLﬁaaﬁUﬁism%wa
Ingrenans aginerdiansynnguegluszdu
Jrunang

2. thidsutulsennudil 6 Tnesauuay
Juunaume Jnsuisssuniminereans uay
Ms3uimnuedeuindfusssumAinermanseg
lusgAvan uaiin1sfuiuSvyinermanseglu
52AUUIUNAN

3. AgINeIEansNiaouav1IvTainen
fanign1sfuiuTvgrineamansuinniiag
Ingreansiaeuavivnduy udngineimans
ﬁﬁmmﬁaﬁuﬁms%’uiﬂgﬂ 3 auldunnaneiy wag

T [ § v

UHUduNus fusenitanaduaiviiviasu

—

MABINUAITTUING 3 AU Uaza3iIIneina

s AN1FFUITITUMAINGIMENT wazn13iu3
ANUARIALARDULNYINUINGIAEATUINAINUNS U
o =3 PR | U v a 2
Tseu@nwdn 6 uniin1sfususugrinermans

v o o = a al
UBYNMUNLITHUNTHUANYIUN 6

ORIERERG

1. ATINEIAARTLAYTIN TILUNAIULNEA
wazaouanvIvIniululsassusualug ey
fin1sFussssuvidineraransegluseauuin
deandesfuiuideiisadunisuysssueia
Inermans Fanuinagineimanssedusisendnm
naURUlAYTININITSUTsTTUYIRINGIM1EnSlAe
segluszaunn @Gnuna afed, 2558, win 46)
(lnepse yamn, 2558, w1 45) Rsms Uanus,
2558, 1111 98) (Jy5N1 $1¥Y3F, 2558, 1t 47) uay
donndesfunuideasineimansfiduunaanea
fin1siuisssumdinemans lneasinemans
FEAUNTHUANBINDUA ULNAT I LA T LN AN

-122 -



o [

M5ASANWIAERS UM 29 aUuil 3 Aue8u - SUIAN 2561

fnsfuisssudinermansinesiteglusedu
W @3Nana 395, 2558, Wi 52) AFINEIENT

(%

naeululsaSeuvuinlng Aginemansiinissus

i
Rerfusssumniinermanslnesimogluszdumn
Rsms fanus, 2558, win 78) (lwasd wan,
2558, w1 58) (SN 51¥YS, 2558, w1 47)
dumsiuiusvgivenmansegluseiuann Gl
donnaesiuITeaTInemansineTiuiiniui
Reduusvgyineimansoglusyduan @aune

A

347, 2558, 11l 76) ATINEIAARSTERULTSENANY)

MOUA ULNAYIGUALINANYS WuI1Hn15TUg
USsgninemanslagsideglusyivunn @ouna

A

3147, 2558, 1ti1 78) enLIUATINeMEn SNaeua1Y

9
=

FnerlulsaSeurnaingfivey dnsfuiusuen
Weaansedlusziuuniian deliaenadosu
Weagingrmrans seauliseudAnwinaununaeu

£

TulsaSguruialng wuineFIng1amansinesus
Rerfuuswyinemand egluszdvann Fsms
faiug, 2558, wih 33) dwn1siuiiinaaadeu
\Renfusssseimimedans asinetrnansynnauey
Tusgsuuunans GaaenndesiunansAnyiunaay
WuPAFIMEIManSsEAulseuRnuneuRulag TNl
msfuiiiranaedeuieaiusssumnimineimanslae
saeglusyivann @mune 39d, 2558, v 66)
duaginereansinemds fnsiuiiaarnadou
Reusssuriiveemanslaes ogluseiuinn
(@nune 3jaf, 2558, v 69) UazHaNITANY
AFinemansseduisoudnulaesiuiniguii
AmALARDUAIfUSTINIAIMEManslagTIueg

Y
o

lusgAuun Taeagingrmansinands 015303
finanamdeuisatusssundinermanslag sy
agluszAunn (Ingsd yann, 2558, w1 63) uay
Wieuihgamanisinuagingmansseaulseufng

naulanglagsiuinisiuiiinaainfeunganu

s3sumAIneImanslag ey luszduliunang
(B9yBN1 57193, 2558, wth 66) lagAgInerans
sEAVLsaNANYINOUUANINAYIY LAaZINANL]
MsfuiiaannedeuiisdfusssueAinenmans
TngsauegluszAuuiunans (Basnn 193, 2558,
i1 68) ﬂg‘iwmmam‘izﬁuﬁﬁamﬁﬂwmauﬁuﬁ
aoululssFouvualvgiinsiuirnuaanadou
Rendusssumiimemansogluseiuinn @sns
anus, 2558, wi 78)

NnMsiiaginemans fasunanguiing
Sudvsonutnle ReafussaumRneImansuay
UFwyrineenansedluseduaandainaiuiunds
ﬁ?uawﬁmmqﬁwﬁamma Usgmadedl Ysenisusn
auFeudilafeniu sssumAineimaniuas
USwginenmanddildunann ﬂ%ﬂﬁﬂg‘immmam‘
Anvnarseuluanidunisuinng lunquaiviiv
Aafumaninisaey waznguaiv1iviigiy
ANAATATUAINFINGIAERT Feaznandanis
d519Augvesdninenmans Yed1inveg
Inermans paenauiiunsduirdastusssuna
neneansuas UStgrinermans Usenisiiaes
AsinemansaisauianudlaifisiiuFests
doeneaues nn1siuTzaunsalnsslunisaou
InenaansiidonndestusssumAinemansde
nsaouLuvduladadull samguiaiisased
AI113 (Constructivist Theory) waglsnns
gavnearuiaudila lauannisdisiteusy
Fununfiviieusedund Readun1siseunis
gouiveemansiduldn a1nms Anwiduaiian
lena1s MsmIentedefiisndestunisdanis
BUUNTADUINGIFNENT SITNVIRINEIPIERT LAY
Uwinermans waznsfingaginermaniiing
uianunaeLAdeuiedfussumEINemans
AsIngeansynngueglusedudiunans endu

Y

-123 -



Journal of Education Vol.29 No.3 September - December 2018

Asinermansinandgaoglussduanniy nsfieg
"“msnmams‘ﬁmi%’uﬁﬂmﬂmmmmmmmLﬂﬁau
Lﬁ'mﬁ’uasimwaﬁwmmam{5uawaﬁaﬂLw;
dAey 3 Uszmseiad] Usensdi 1 msdanisanen
nsBguNTARUINeImanslun1IHERAS iAW
Faau Usenauiuagingramansenatinudila
sysumRIMeImansiinaiaadounaunds 3eldn
ﬁﬂﬁﬂﬂﬁﬂmv’wgéﬁwiamL{‘Juﬂgﬂizﬁ‘hﬂﬁﬁmmvﬁﬂa
AaARABULAsIARTURBULEY Usynnsh 2 GFGERN
audlananadousemomIMg A 9EsIA
mmfg’ (Constructivist) (Wheatley, 1991, p.12) 310
N5HUTAUNISAINITINNSSIUNSEOUINENFNERS
warUsen1sanying nenans wilede uawdns
AerdestunisSeunisaewineteans wazdug
fingildonund@nudiniy e1aaziansliaiing
A lafinaaindou Jedmalvingadienimg
anudlafinannndeuietusssuyinemans
1)

2. datisulagsidnazdniunmniy
WA 1p1sTUSEITNYIRINYIMansT LAY UTTR
Aneranans egluszduiiueae Fedonndas
UNEIUAUNANSANEIEITUINRINYIAIEAS VD
TnSeutseudnudi 3 TulsaSeutseu@ine §9in
nsNaNtyAne wan1sAnel 11 wudn dniseu
TagarusaninnudlasssurAinerdansing
SWSERUTT 4 @ uezedudes 11 du i
AMNARLIUAIBIn (F1ungy Bunsauth, 2542,
Wi 116) lagduunnIuwe wulntniseuelay
HnissungsianuidrlasssurAinermansiag
59U eEURe 4§y wazsIeRIuges 11 Ay
fiaufAaiuseun eglusziuiumennn (Eungy
dunsauds, 2542, 1 116) LarHan1SANYINIG
Wigufisuaulasssuvfinermans e

v a L% =

PnSeudseudnu N TulsaSeudseudnunludanis

nauangiyAnwn wen1sAne 10 wuinBeulaesu
1’7iL'%auf"fmg‘immmamﬂmaa’ausmLLaziwaé’wuﬁg@
4 s egluszauin (Tawn lases, 2542, wih
116) 1gTUUNAIUNA WUIIUNTUUNAT YUY
wangianudnlasssuiivemanslaevisay
e 4 fu enuiugenn Gaun lesese,
2542, %11 122) Lagnan1sane1audnlass sy
IngransvetnissusEaviseuAnunous uly
lssSsuenyuasumaudaaulu 4 Jmingeuau
nald wundniseulaesandanuilesssutns
WUEEASLAYTIN FIA1U 3 AU LATIIEATULDY
7 s egluszAUTIUS BN kAZIMUNALLINA
WU AT UIN AT LA NARQedn21319 1]
5ITUPIRINYIANANSLALTIN 1A 3 AU UL
Twauges 7 anu eglussiudiudieuinuazd
AU lagudonnandosduiienfusssuui
INYIANENTUATIZAULBE 5 AIUAD AU
ANELELD mmu’%qw‘é ANANYTDILATAI
Seudte (awztnEeunds) wazauduenan
aglusziuiuseunn (e 33nsnatl, 2543, i
96)

A UlNBEUlAY TINLAZIMUARNILNATINS
%’Ug”mwmammﬁamﬁ'mﬁ’mssmwa IneAans
aglusziuiusng fusdiudenndasiunaniside
Sug nuhinBeunse 6-8 fanudlasssumAves
ANUIATINe1eansliifissne (Meichtry, 1992,
p.395) dniSEwnse 5, 9 way 12 Whladuaug
Bnenmans ldfinsdsunvasdlasiuiinis
FaneeansuasUfdunusseninaingmansiu
waluladuazdsnuliigndes (Tamir, 1994, p.102-
106) UniFewnsn 7-12 Lk lasssuyivesnnuias
eEmans (Miller, 1963, p.510-513) tnisguszau
IseuAned@iIunInilnu 155NN AvesnIw

Calle

WINEIANEASIALLANIZAIUITI NUATNG Y]

-124 -



o [

M5ASANWIAERS UM 29 aUuil 3 Aue8u - SUIAN 2561

4 =

lalgnAaaiieane (Griffiths and Barman, 1993, p.71)

Y

v a v A a

UNLIYUTIYAS UNLIYUAEYNILNTA

<

JneneansludnvarlindlainInemansiduises

7-8 W lass5UN

Anduuazdudeundafenioly (Rubba and Smith,
1981, p.221-226)
nsitnSeulagsinnazsuunaunad
MISUIBTTUNHINIMENT wazUSvyIneeans
aglusziuLiuieg anadleanananudlasssund
IAEnsveItnseu wena1nazlasuaInng
(1) Mé’ﬂqm%mmam‘ﬁLﬂumiﬁaumsaammu
dulae MlndnSeulasunisilnelunmuyinuely
n1sAn MsuAdeyy SInldaauseduauAnas
maamummsaa%’wmmﬁ’mmLﬁzj”'fl,ﬁ]Lﬁ'mﬁ’u
s35uTAINeAandfinduls (Pomeroy, 1993,
p.272) (2) AFIngeansiaiuinlasssuyi
Ingrrand sg 10 isanauazanysel (a15v
yayLiloguay, 2540, nUn169) (FIena¥ A3y,
2541, w1 110) (sA3wi Aga, 2542, vt 189)
(U1l @3Sy, 2542, i 208) (Uselw neydity
A, 2542, % 214) Ssennsadunuuegnananis
Anlazn1snsEIIEInemans Wunssudaie
UfuARule (Brickhouse, 1990, p.53) (Abell and
Srnith, 1994, p.475) tiesanfinudlasssund
WEEns AanaIlnalaensIsangAnITUNIT
aauvesAsbiasnAd aeiusIINYIRINEIAIANS
(Lederman and Zeidler, 1987, p.722) TagLany
ag1983lun158RNISAIUNITIIS BUNITAR LAY
Ufuinisduianzlaegamunzan (Lederman and
Zeidler, 1987, p.731) (Duschl, 1988, p.499) n15l4
mmﬁgﬂwé’ﬂms ADANABINUSIINVIRINAERS
(Meichtry, 1993, p.429) laefidadevialsagi
fiduasuuaziorensaouduians 1wy néngns
uUlyu1UelsUTIU SEAUAMNANNITOVRENISYU

1Y

Yan-gUnsal 1udu (Lederman, 1992, p.347)

(3) UniSeulasui wWilasssurAingrmansann
AMeuonReassUlngsuNINLaIN18UN]SIS YU
Tnsmzegadannisiivszaunisaandouasu
(Yager and Penick, 1986, p.147) vilitiniseuil
mmLﬁﬁﬂa]Lﬁ'mﬁ“umsLﬂﬁammawmaaﬁmmjﬁma
Wemans IBN1sANYIIMANNIMAInemansuag
USvginermansle
daunsiiniFeunisiuiamnunainiaden
WAeafusssurIRIneftans agluszAuuIn
donndoifunseunudenisusya st Seu
sedutusTspuFnunTiZeuAneean SuuaULEns
FautinGeudugaiianwimenuiondasy
N3iANNNl8ISUTIRINeFERSLARNINNIEEY
FlulliEeAneamans wefiuszaunsallunisiSou
Ingrrans e siantios (Duschl, 1988, p.52)
(Cleminson, 1990, p.429-445) Waililesa1nnns
#5719 IINYAIN @RS EIUNNLARIIN
nseuduianziivnEeuldasiienssidionues
(Pomeroy, 1993, p.272) AADAIUNITANTIAUAT
ndeansunaTy (Rakow, Welch and Hueftle,
1984, p.570) WA¥IINNITLAEYULUUNITHAINS
ANNNIRSTTIIRINeIManTIINATIIENAER S
(Abell and smith, 1994, p.475) Fedananizeily
ﬁfm‘%’smﬁms%’uimwmammﬁauﬁmﬁumimwa
INYIANENT LATVIANITHAIUIAINDNTATIIUA
INYIFEAT NIDAITHAUIAINDTAEITUYR
ngrmansdrsuslifinuaeiiios Snavialeid
audlafieannndeudefusssumitvenmans

darauanuslaenaly

1. Wudefnuifdsannsainmiudile
vosasuardnFould a1nnisiingineimand
in133usssu@inermansignies 1Wnla
ANARIALARBUSTIUIIAINEIFNERT WAz SR

-125 -



Journal of Education Vol.29 No.3 September - December 2018

Wegmansagyilingaunsadanisiieunisaoy
ANUANYIANEAS b DAL AULAZAIUITNDTUNE
JUNDU NTTUIUNTT TNWENIINGIFNERNS LA De19
NFBY
Y

2. Msagiinsusuldsudaninulutamau
Tagaueadlaundsluieaz b ldvinlwdnla
RANaNe LazAsAnwveefiuneanluninedu

v 0 A wv g 1
Parauanuslun1snIeasesaly

1. MIANBINITTUsTSUMRINe AR S
Mssuiinanedeuiisaiusssuyainenmans
wazUSrinemansvasagingtmans luwpdiud
msAnwuaslsaFouludsindu Inldfudssuun
e wazvinalsaBeunnnaeiy iieasliteya
finfauazasounguInnty

2. AsANYINITTUISITUYIAINEIAANS
MssuinnanAdeuAdfussauuIA e Fans
warUSvnInermansvesaginemansfiauaun
Inenenansiisnei

3. MsANYINTTUISITUNIAINGAENT
mi%’ui’ﬁ'ﬂamLﬂﬁauLﬁmf"fmiim'@%mmam%
warUSrgyiineeandvesinGeulussuduiug T
waituiinsanuadlsaSeuludeinay lneldius
SUNUINA wazvuals S EuLAneatY dieazld
Gﬁaaﬂaﬁﬂ'ﬁmLLazmaUﬂqmmﬂéﬁu

ANANIsUUsZNIA

V.

I8 UBUNTLAMYINUTBIAIAATIAITE
Gl

v a =

TTNITU AUVATNN UTEsunIsunITUAnANE

FEVINANEY HYILANENIIAITE ATNTANG YA
N3IUNNTAIUANINETNUS 819158 A5. YW1 83AY1,
913158 ATEANT Waredd NIIUN1TRNATETEAY
Uudinfine WazkYigrmansnansed as.iunsun
Funsadng fnsenand Aldnganlidinwinugih
LaznsIaun ludounnsesdaeainueilaldidu
oeafBs Telifiduieatosivaesilvieuide
d159ga39e

LBNE15919D4

I35 Tawus. (2558). 755U IUYITING 1IaN Shas UV 1IN 1mIaR YIA T INE TS A ULSEUAN )

mouf Uiy syaunIsallunIsaoulazvuInlsuTeus 19y, nerinusuTyginsfinwundudie

AUNINYIFNERSAN Y, UMTININGIAY UM INYIDLUAFITAL.

Isnssos Wesseys. (2559) msfinwmansdaniseuilaelilaymiluguniidenadugvsnanisseu

WATLINARNIINYIANERSVINNISsUTUUSEaUAN YN 6. 9758750 Aa95. 27(3), 84-94.

TIWgy BuNsaNUR. (2542). MsIUSYUIgUAINT I 95 TINYIRINEIAIAN TYONUNIEEUTY U5ENANY)

U9 3uaziniSeutuisendnwily 6 lulsuSyusiseudny) ainnsuaidgdny) [wen15ane)

11. InednusUsgrnsaneumdudin @1uninermansine), Tudinine1ay uninedy

URF1IATU.

AU IINSNAY. (2543). MUY II5TIUYIFING IFMANSVOIUNISIUTLAVLSEUAN Y I9oUAY [1]T95Y

wwnvugoumauIdaaly 4 Jminyegununiald. erdnususyginsanwuniadia a9

INYIEEATANEN, VUAMINGNNY UM INYIRYUMIANTANL.

URYH A3aza0. (2535). 075398400901, (2). NTUNNUMUAT: a3senadu.

- 126 -



o [

M5ASANWIAERS UM 29 aUuil 3 Aue8u - SUIAN 2561

Yy Alavenn. (2545). 71939eiTa9. (7). ngavmasuns: di3enandu,

Usgln msdiymia. (2542). msAnwinamitilesssuridinenmansvemnsiaineussinSeudulseuing
97 6 luwansénw 11 Tnsinw) 2540. neninusUSyannisnsumsudin auivendans
Anw, Uudiednendy InnIne1deuniansn.

Usdl f3Seyend. (2542). msAnwmamatilesTsur @ inemansuenguasinSeutusisendn i 6
luwnisiing 9 Un1s@iny) 2540. InednusUsgensaneundudien @1ingimansane,

a

UUIAAINEINY UNINGUUNIETAY.
lwgst) yam. (2558). MmssufiAeadusssumdine mansuazysag1ineImansvoingaouine mans
vautissunwmauTuuasneuUaeigeululsaSeuyuneeii. InefinusUsyansAngann

Uaudie a1u1INeIeanIany), Tadindng1dy InIne1ds In1ansnl.

Tnasd gumSanu. (2529). Tedniinvedinenmans. 295a7539euazimuINITTEU 14917 INEIAE FTUATUN T IlTal
unasmd, 1(1), 10-16.

st queiant. (2556). tonmsusznaun1saoudun 0299605 ugIunasUsg 3memans. e
AZINYIANERS UNTINYIABUAIEITANL.

5B fya. (2542). msAnwInglssysudinemanfesngiiansuaz inGeutuslsennw i 6
lumnrs@ng 10 Un7s@ny) 2540. AneniinusUsagnsAneumdudin a191ine1mansane,

v a

UNHAINYNNY UPINYIFUUNAITANL,

Wity IR (2560) JUBUUMSTRINATUSEUAN M I saeenuuNMsInN1sSeu v ine mans
faonunInsssumAveinedans. 2753750 wImans. 28(1), 124-139,

Yo lnses1d. (2542). msAnwinamdilasssueiivemansvesng nemansuasinGeutuicefngg
U9 3 FimnsualynviuasditanasnTsunIsn1sUssaufnwIuiawId (aus) 1wan15Any)
10. e InusUs e InsAnwINnITudn a1UnIneransiny), Jaanine1dy uminedy
UMAIIAY.

a3y yrywaudled. (2540). N15ANYIANUNTIISTTUYIFINEG 1IaNTVBIAT TN IAITN T 52AUTEUAN Y
poulae luwanIsany) 9. enusUsgansanwumadinaa1ine mansinel, Jadn
INYIAY UNINYIAEUMIEITAY.

@3mane 395l (2558). N3TUFETINTITINGIIANTUAZYSIYIINEIMITNTYDIATING 1IN [UTSAU
dheudnwmauduitinauazUszaunsallunisaeuiuana 9y, Inendnususyannisdnwiumm
Unudin @1913Ine1a1@nsfiny, Tufning1dy U Ingiasumiansniu.

asgNe ASSTIN. (2541). MIsAnwIA I s TsNYIF MY ImanTYeIngiAd AFTITNe ) uasAAN lwan7T
fint1 10. InenTnusUsgensAnwiumdugie a11inemansane), Tadininendy uningas
UMAIIAY.

- 127 -



Journal of Education Vol.29 No.3 September - December 2018

qiua 0ei3. (2558). MITUFINYINUSTTNTIFINGIMANTUa U 1M Imanivesns mermansluszau
Iseuiinwimeulargndinauas Ussaunisallunisaeuiisnwnuludsrinumiaisay. neinus
USayn1sfinesuyUadin @1uinenransfing), Tudiadne1ay 1niing1duuiialsay.

505N 91T, (2558). MU INUSTIUTIAING IAIANTHAZYTVY 1IN IAIANTYOIAF N IIANT THAU

9
=

ey wmoutareilinauayary e mansiaeus i, InendnusUSyansAnwmnsuda
ANUINYIANENIANYI, VNRINGIRY NRTINUIRENNIAITAY.

Abell, S.K. & Smith, D.C. (1994). What is Science ?: Preserve Elementary Teachers’ Conceptions of
the Nature of Science. International Journal of Science Education, 16(4), 475- 487.

Billeh, V.Y. & Malik, M.H. (1977). Development and Application of a Test on Understanding the
Nature of Science. Science Education, 61(4), 559-571.

Brickhouse, N.W. (1990). Teachers’ Beliefs About The Nature of Science and Relationship to Classroom
Practice. Journal of Teacher Education, 41(3), 53-62.

Bybee, R.W., Janet, C.P. & James, D.E. (1991). Integrating the History and Nature of Science and
Technology in Scienceand Social Studies Curriculum. Science Education, 75(1), 143-155.

Cleminson, A. (1990). Establishing-an" epistemological base for science teaching in the light of
contemporary notions of the nature of science and of how children learn science. Journal
of Research in Science Teaching, 27(5), 429-445.

Driver, R., Newton, P. & Osborne, J. (2000). Establishing the Norms of Scientific Argumentation in
Classroom. Science Education, 84, 287-312.

Duschl, R.A. (1988). Abandoning the Scientific Legacy of Science Education. Science Education,
72(1), 51-62.

Finley, F.N. (1983). Science Process. Journal of Research in Science Teaching, 20(1), 47-54.

Griffiths, AK. & Barman, C.R. (1993). Australian Secondary School Students’ Concepts Regarding the
Nature of Science. Australian Science Teachers Journal, 39(1), 69-71.

Isaac, O.A. (1983). The Relevance of the “New” Philosophy of Science for the Science Curriculum.
School Science and Mathematics, 83(3), 181-183.

Yager, R.E. & Penick, J.E. (1986). Perceptions of four age groups toward science classes, teachers,
and the value of science. Science Education, 70(4), 335-363.

Lederman, N. & Druger, M. (1985). Classroom Factors Related to Changes in Students’ Conceptions
of the Nature of Science. Journal of Research in Science Teaching, 22(7), 649-662.

Lederman, N.G. (1992). Students’ and Teachers’ Conceptions of the Nature of Science: A Review
of the Research. Journal of Research in Science Teaching, 29(4), 331-359.

Leaderman, N.G. & Zeidler, D.L. (1987). Science Teachers’ Conception of the Nature of Science :

Do They Really Influence Teaching Behavior?. Science Education, 71(5), 721-734.

-128 -



o

N5a1sAnwIAEns UM 29 atun 3

[

UYIYU - SUIAL 2561

McComas, W.F. (1996). Ten myths of Science : Reexamining What We Think We Know About the
Nature of Science. School Science and Mathematics, 5(2), 10-15.

Meichtry, Y.J. (1992). Influencing student understanding of the nature of science : Data from a case
of curriculum development. Journal of Research in Science Teaching, 29, 395.

Meichtry, Y.J. (1993). The Impact of Science Curricula on Student View about the Nature of Science.
Journal of Research in Science Teaching, 30(50), 429-443.

Miller, P.E. (1963). A Comparison of the Abilities of Secondary Teachers and Students of Biology to
Understand Science. lowa Academy of Science, 70(5), 510-513.

Pomeroy, D. (1993). Implications of Teachers’ Beliefs About the Nature of Science :Comparison
of the Belifs of Scientists, Secondary Science Teachers, and Elementary Teachers, Science
Education, 77(3), 261-278.

Rakow, S., Welch, W.W. & Hueftle, S.J. (1984). Student achievement in science: A comparison of
national assessment results. Science Education, 68(5), 571-578.

Rubba, P.A., Homer, J.K. & Smith, J.M. (1981). A Study of Two Misconceptions About the Nature Of
Science Among Junior High School Students. School Science and Mathematics, 81(3), 221-226.

Tamir, P. (1994). Research on using laboratory instruction in science. In: D.L.Gabel (Ed.), Handbook
of research on science teaching. New York, Macmillan.

Wheatley, G.H. (1991). Constructivist Perspective on Science and Mathermatics.Science Education,
75(1), 9=21.

Yager, R.E. & Penick, J.E. (1986). Perceptions of four age groups toward science classes, teachers,

and the value of science. Science Education, 70(4), 335-363.

-129 -



