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Abstract

Project Code : MRG5080262

Project Title : A Study of the effects of Affective and Social Factors on Teaching for
Conceptual Change in Primary Science

Investigator : Pattamaporn Pimthong , Faculty of Education , Khon Kaen University

E-mail Address : ppatt@kku.ac.th

Project Period : 1 year

Abstract: The purposes of this research were (1) To study the impact of multiple factors such
as affective and social factors on the process of conceptual change. (2) To study the
development of teaching for conceptual change and (3) To study students’ conceptual
development about materials and their properties during the learning process. The subjects
were thirty-two Grade 5 (10-11 years) students. The instructional unit which based on
conceptual change perspective was developed. Data were collected through pre and post
concept surveys, classroom observations, students’ works and students’ interviews. The results
showed the influences of instructional activities that challenged and encouraged student
conceptual change and indicated some effects of motivational, social, cultural and language
factors on students’ conceptual change. This study illustrates how a conceptual change
approach might be accomplished in specific cultures and contexts.

Key words: materials and their properties, conceptual change, primary science
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Personal Constructivism L2 Social Constructivism
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Hewson et al., 1998) sanulunisdamaGawmiseuanuiiduvesinaulanudayann
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LWi’]zﬂ’]iL%quﬁ]zLﬁﬂ“ﬁuLﬁa‘ffﬂL%Elu&l@dLﬁuﬁdﬂ’J’]&JLL@ﬂ@i’NLLﬂZﬂ’]iLﬂa‘lU%LLﬂﬂd”ﬂﬂdﬂ’J’]&Ji
Wunuanuilng mswasuudasumnaafiiadwitlilsnsdswannideluiemiteluwde
SnaonioudidunswamnlasseianufeuasinSouudazan  (Hewson et al, 1998;
Scott, Asoko and Driver; 1992)

nmsulagundasuwiran

guuauﬁmﬁ’umuﬂﬁﬂuLLﬂadLLmﬁ@ (Conceptual Change Perspective) WA IUN
INNITANBIHAVDILUIAAN BIFAARBIANLIIAANIINEN@AFAS (Scientific Conceptions)
A Ada ' a A . . AA a o o a
wiafi3und uwdaAanaiian (Altemative  Conceptions) filldaniatiouivasiniion Tay
WUIIRINTNLSanEInItalulnuwIAaniItiannazvinlvennazitlalasausunazidnla
wndanvinemaas yunasvaimadasuudasuwifadudunseTueiiniGoumann
%] a A 1 a a v ] = 0/ v n:l' U a v
wwmumﬂ@muaaﬂ"l,ﬂqumﬂ@mammmamﬂ@amﬂi uaziilavsaz lstnaaasule
PNLTUULNANIINNUIAINET?
A a af a 'Y & [

nstddsuudasuwrfafinugriuuianngejnisaitsesdainuiaioanied

. dl a U b a I v v U v A n:ll n:ll a v
(Constructivism) sma'ﬁmm’nmme,ﬂu;dmwmmguam@aulamzl,ﬂaﬂmmammﬂ@mzl
a R & o a & dll s 1 v A d'd 1
ER minuugmLﬂumswwmmaaLmeI@aJLﬂumimauimﬂmzmwmwugmamwag

. @ AV v o a0 & A e A1 av o o o

ﬂauﬂummﬂmﬂmugm I(ﬂUmwuj’[m‘nﬂm’mau"l,@manﬂmsuﬂgawwuﬁﬂu;dau Tl

A o @ A o a = vd a £ 2 « ~ = a
Fialszdniu wie 1nkeaiou madsuinifiedudadunsuanifsuuazilSouifioy

LIAAVDIAKLEINL Q’ﬁu

1. NAWINTISVDINNNDINYINUNTLU AU aILwIAA

= A @ A A o A Ve a R & \
mﬁ?ﬂﬂmmmﬂumnﬂayuwﬂmLLuaﬂ@Lﬂuﬂau1a1uﬂ§unawmmamﬁﬂmmu@
LA Ve 2 Aad A A A wa v A
329U a.¢@. 1980 I@Uﬂ@&l%ﬂﬂ’]iﬂﬂ‘]ﬁ‘ﬂ&I“ﬁaLaﬂ\‘iﬁJ’Iﬂﬂqwﬂaz}lﬂ@ﬂugﬂLLU‘Uﬂ’]iLﬂaU%LLﬂaG
WWIAA (Conceptual Change Model) T4laun Posner uazAmue (1982) lasusniSui wan
Lm"l,@ﬁ”a%mydwmgwﬁﬁ@miﬁfﬂufﬁiu 2 3luuy fie mig]@%u (Assimilation) 18z N1IUTU
mmﬂimaa%ammj@u (Accommodation) I@ylugﬂuumuﬂvxmﬂmmd'} WalTNLuwIAa
A A Y ) v a A A = o o o A v a

mammj’l,m giigaaanadnuANIANNLITdag mﬂﬁ]::Jamuwuvl,@l,l,aznamm"l@Lsszl,u

a A v @ & ! a A a & A A v o . @
soadua NNl Lmﬂ'ﬁnmuflugmmum 2 mmlu,mammj’lmwvl,mugmvl,ma@ﬂaaa
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nuaNNaNEe ?ﬁ‘ﬁLiﬁﬁ]:ﬁﬂ@?ﬁﬁaa:ﬁaaﬂ%’umwf@uﬁﬁa;JiLﬁaﬁﬁlﬂﬁaa@ﬂﬁaoﬁ'ummﬁ
%3l Posner wazams (1982) awlaluiunauvos mydiuamnelasiasiinnuiiay fdannasle
aankuL EllLLUUﬂ’]SLﬁJﬁU%LLﬂaGLLWJa@ (Conceptual Change Model) flaztanauneis
L'fila%vlﬂuﬂﬁl,ﬂg&I‘LLLL]Jadﬁ]’mLLWJﬁ@LaNVLﬂéLLWJaQGL%&i Gowladananlaun

o anulifswalaluanuiifn (Dissatisfaction) s MItfsuudasumifaa:
a £ v A o o & & o v A A & o A '
mmuvl,@Lwaummmmmuum’nmnugmw"[wuﬂszimu HuAa lEIN1In
[} v =} a (d‘ v v
TrousyniraasduneanIwnMIniNg 8N e

v 1l e e { a a £ [

o anudnlaluanulni (Intelligibiity) Aa nMaUasuudasumifaaziadule

di £ a a 2 a 1
wWannSownaanudnlaluiwifalnd

° mwmﬂuvl,ﬂvlﬁmaammflmi (Plausibility)  fa n1TldRswuUasuwIfae
a £ v A o o = a o A , A0 ' o A
WedulallanniFauuadiuuwanisnagldumdalnaidlusiouidyninie

abUNEEIIUNTNABINTT

' . { a a £ [

o szlumivasnnuilng (Fruitfuiness) Aa muasuudasumfaaziinluld

Wanmdalndsunratirsuddyniniesduisaniwnstinuwifaidunes
wnisowlimanaunnisasunele

@an1 Hewson waz Hewson (1992) lasiauatfadsnvinldmsidfsuudasumwifaany
= o v A a £ ' ' a A & A A L e
30w TG RELAATY 1aana1131nT U R WL 8L IAa NI ULR Y 0N TUUIT WA KD
’~ A A ca A a o a A = D& =
LWIAA 2 WIAATINABLWIAALANAULWIAA NS IS NI T wnITURDULURIV8Y status
YDILWIAANI 2 UTzLAN 9 status HRNILDITZAUNITANTUNWNT BT IWLALWIAALG RS
Uszian dufemnumfalafidullaudenlavesanudilaluanuilnd  (linteligibility)
anuduldldvasanuilnsiPlausibiity) waz Uslozivasanuilnd(Fruitfuiness) wunda
a 3 =1 4:{' 4:3/ A uUas % [ i’: tﬂl = |d'
wdanud status Ngslunialdiumiseniv amunyuazesmaddsuudasuwifadagf
| R v A i i . L oA g A A A A
analidawalaluanujifu (Dissatisfaction) Hudaiun1iaa status #3aanuLTatiavesdn
a é Q g; { { 5 a a QI v a 1 =1
WIAATTES Q9N alaNINISUAA status VBILWIAALAN LaZLAY status INULWIAALHAY A
A 1 dl a U A J 2
AU 8 ILwIAA e AAT LA
1 % =S 1 [ Qs Qs 1 ‘:!' o Y A
lugadawn innis@nsimaeriu ldldanusulanudadvdrs givildiiants
wRsuulasnwifa wazazlsfafenvirlvuniSonwalanazidfownlasunifia a9n Duit
(1996) laanasziauluauvesdafaouazJadan19ginunaInafan Tl Rl el
a ' ' A a oA A a £ o =2
wda laananiinmsidasuntasuwdalulszasnifietuanizlumivaslasaulaanunii
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@ A A oA o [ A Ao ~
Tasds1aanaNaaIn1Inaztlaownlad angITadnuaNNTaNngaIn13aztU o wilad
=3 P A A [ % = [ [ . . A a 1
UIMILIUBNTNAINFIANAIY TIHEAAKBIND Pintirch wazAmke (1993) NauU18I1 N3
Lﬂﬁﬂmmaaumﬁﬂluqmnﬂ e]ﬁuaulmawq:muﬂ‘é‘zlul,mawaaéffsmmﬁ%%amwwzéﬁmgﬂ%

a W 1 =Y v { a =) J U Qs =) a W v 1
WFY wdasd guiImMaReuudasumifaaziialn ladauananiadunslaiae "memogola
G199 1% ANNEWI AT lulsrENTAInTaIakiad TINTINEVRIANULTEN1IRIAY
ﬂf\qillLﬁﬂ%%%ﬂﬂi‘iﬂ’m’lﬂlwffuﬁﬂu mmfguwaaé‘andn ALABLAIIAINGDINITIANITIANT
= &< a & A \ a Yo o A a o o a
Lmufl,u*’nmmmﬂuvlﬂLwaml,asulﬁuﬂLssum@mumugua:Uamuluummma
a 6 1 a n:{' Aa K & d! n:i 1 1 a [
INYIENENT NIFABLAYRILRIUNITLU R WULURILIAAILT WU WINIIRIINAL T8 FILE TN 9
ﬁm‘%uumaqﬁ;mgwmmﬁaﬂdn Jywigagisanunisiddsuudasuwifianaanis
{ =) ] IQI { =) J U o > { {
Waswnlasuwiaalilsgenaziiaduladng s]mumﬂmﬁauvlmmu gﬂLmumsLﬂﬁﬁuLLﬂaa
WIAa (Conceptual Change Model) LWTzUwIAaLANITUFINABINLTONDUNAIUALNR LAz
ﬁm:gﬂl‘*ﬁlﬂuﬂszﬁﬂumia%mw%auﬁﬂtym@m 9ludIatszd1in (Duit, 1999) Jaduld e
HINNAKLINAZANILWIAAL AN GBI LTl uuwIAalrd waztiasannuwiaalunyldlad
A ) Y Aa o @ o =R P Ao o '
anunangwsaaansatrsuitynile glutiadszirinld Feliwudanlandnisouasla
WWanlduwrfanisinermaasnlasonunluswiow i ltuddagnludliadszdriuuan
o a A € o a = - o &, v a o A \
#adl530% wIau1vnTannsawfanan lluszazaausuinleisunaz s lduan wWzLiloat)
v =3 o a 1 & & v Qs a a {
BANRBILIURLYINITNAI0T UL DN 1IN UITIRAAARDINULWIAALANN LA RN
(Georghiades, 2000) luu19aTInNToMNLRASIARBTIANNRIANIzRan | BUBIAANTS
Ingrmsasuuidynilasiidradursnlisnwmeiiniufanaunuiznitsuwifaniy
a 6 o a a | 1 a o =) s {d‘é a o a ﬁ
InereaasnuLwIAaLaY lagaradluwnanisfudiradninigTauwinas ldludratuy o9
' v & a ° A A o A v
maﬂmﬂm%ﬂmwmmmaummmwam’ﬂﬁmgmammamuuuimﬂﬁmnﬂmwamu
wiaaNUtnlaluiwifanainenmansatnuniaie (Vosniadou, 2003)

2. ananBaluusegile (Motivational belief) uaz Hfadanisdsas (Social factor) fidicia

= a o A
ﬂ'l‘il,'ﬂa ﬂ%uﬂaﬂll%')ﬂﬂﬂaﬂ%ﬂ L3

v o A, '

a dl N ai a J 1 LR
@dﬂﬂﬂ"l’mﬂu%’ma‘l’lN’m&l’]’)’m’]itﬂaU%LLﬂmLL%’J@@I%&JNN@G%VLNVL@?IT]HWL%W’]xﬂ’]‘i
dl v - > = ] g: 1 -5 U Q
L‘]Jﬂalu,u,ﬂaalumuvg“nﬁwawaaummummu Lmauhwamaaﬂawmmmgﬂa CARTEGE
a v o o = ' Ao o = A A a & & Ao a a
USunsau giniSauals lasiduinnsisnisouiumdanaaaiafaniidunsninisous

mmﬁ'ﬂaluumﬁ@ﬁﬁagjLamlad@maaﬂszﬂauﬁ'umi%'ufl,ummmmmmammaﬂu
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@ A

UNUINTBIBNIETERINENAFATNAT yuuaisnunTdfsuulasuwifaiisuanainin

bl
¥

nmsfnsndRugsumIdandunnsidyaiiioy (cognitivism)  lasiinnnuizaiinis
Lﬂ'&‘muu,ﬂaaLLmﬁ@maomgwﬁl,ﬁm‘*ﬁaaﬁ'umil,ﬂﬁuuLLﬁJm JULLUAIWAA (mental  model)
' A o [ A A Y a v 2L o
pasudazaulasiipatosivanudelunssyslafoinuauiasuaznaioui Sswauinis
aananeaIny wnSilya (cognition) waznIzUIRnINNn e (cognitive
Y A ' . A a A a Ada & a o &
process) 618 TIHaNFINAAONITIUROUUURILWIAA TIFINANANIFILFINURZIVLINT
wWisnulasuwifazasiniSouida navasanuiteluussgsla (motivational belief) lawd

A L e oa A v A . . i A o v A A A
ﬂTT&ILﬁﬂqq%ﬂLﬁﬂ%'ﬂzLiﬂuﬂ@@a\‘]N motivational beliefs Lﬂﬂ?ﬂﬂ@uLaﬂluﬂquzuﬂLiﬂu SN0

'
a [} A

D o« A v o a a v o & o R &2 1y . .
'J']Lﬂuaﬁﬂdﬁ?EJLﬁaasl%%ﬂLiUuLﬂ@ﬂqiLiﬂufl@ @\‘]%uﬂgﬂ?i'ﬂzﬂqudﬂﬂﬂqiajqﬁ motivational

A A6 o o R K

belief  NALALATNLTLY %aﬁﬁammnﬁ%nﬁfﬁ'@an’lwmiﬁﬂujﬁmmmm LW USUN L

v a nll 1 a a; a
wedspungauMIUaswulasuuwifa
Pintrich (1993) léfnuuan13@ns8InL Motivational beliefs 13 5 Uszian laun

1. 1ihmanemsi3eug (Goal orientation) Lﬂumqwaﬁmﬂmmwaaﬁfm‘%muﬁﬁ
Lﬁal%doLa‘%wﬁanﬁwmﬂ%ﬂuiﬁma@ml,ao Huunanisfindazaudainy
LANAINWIBANTIANITNI DAL ABBIRDRDIUNNTTNA9 9 Lﬁaag;mi'ﬂﬁl,ﬁ@
ANl AAMIEOUT ABUALIANUYINBUAZANNBINNZDENNIAK 30
QW’E'\%‘L%WL@%N‘S’& AT HIDRITULTE

2. m’mL%alumﬂﬁm%ammﬁ(Epistemological beliefs) LuaNuLTavaIUdaS
AL AU 5INTAT89AN anuFuaznaiFou lasfianuuanedreiueny
ﬂsmumszﬁmaaqﬂﬂa wiaszzafitawnly LLﬁaLLamaaﬂuﬂugﬂmm
WHANITUEUANN(Pintrinch, 2003)

3. anuaulamilique (Interestivalue) Hunssassumalfsuudasunida
ARgagoany anwuldls a1 anuweney Gszauvasanuanlauaznmsld
qmc«‘iﬂu’ﬁla@m G]?azl,?imiTaaﬁm:éTummeﬁmﬁu Sagtiug

4. MITUIANWRINNTOVBIAKLAY (Self  Efficacy) Huanudainand
anuaasnagnels WnisfiiReandszaumsniinarhezlsd5e wiouiu

a & o o
LN m‘lJ‘izmm’limgauLmvh



15

5. mwm%mﬁ'mﬁ'ummmmsﬂumimuqu@luLaa(Control belief) fuAAS
WJaitauniadlanusuisanaznsziingansinlugaiwnsaluuld way

sannamuguliiienadiasly unfiezfiunldunazwninssuun

§nTuaNUAUNT T8 uUITUNYaIRITHUNNANIEILRTIUATUSIN@UINT
1/5U motivational belief VaIW/NLITL I@UgﬂLLumJaa%’uﬁ‘wuazgﬂLLuumiﬁ'@miSwnﬁsaau
& ' o P o o a a A P o P o
ﬂaaNfmﬂangﬂfﬂu,azmmLm‘laaamﬁﬂugmammﬂu TauFunantanisTanazinany
student control beliefs ANNLTaNUIUAKLEY UAZ self-regulatory strategies BINNLTH

(% % a =4 d'd dl' c; Qs a a clld 1 n‘
ROAARAINUINNITANBINNAMULTALNLINUNAVAITIFUNIRIANNTdan 1T UR UL
WIIAA (LT Hallden, 1999) las@nsiAsInUNaaIFIANNTdaM U ULUaILIIAS LAz
IWanuddyivumdainduataslenmivayuldyanasuaasaanludsay lasdaiinig

A a d' U >3 v 1 1 A a d'd
WRHLUaILwIAAAEITaINUNNTIARFInTINa LN aINa b uUSUNAANE (adequate

. . A a & A € A a A 2

contextualization) TUIUNIIUNTAUNALTAU JIRAMIHIRIBFINITIANT Tavazdsznau'ly
PEVEHELRE 9NT28lun13AANRINIIGaINTAN® aesunInvnSowldiians

c.l' a g: d' L™ = 1 v Y 1 a a v a 6 d' a
Lﬂasmu,ﬂaaLLmﬂ@uumaammnuﬂLmu"l,uvl,@LmnﬂummﬂgauwuﬁwﬂmUaamsﬂu

' o . . . d a a a & A a

i:ﬂawaqﬂﬂaluaaﬂu (discursive practice) LAgINLUWIAANIIINLIANTATUY ) TINTLAA
LWIAANARIALARAWLAAIINANUTALEINUIZRINILWIAANIIANLAFNT wazaudlalu

wwRaiiaanand&iin (commonsensical conceptual understanding) (Saljo, 1999)

4. F5dganiNatdagwulasuwiIfa

o Y va v v =

ﬁnﬂmsé’nsnumﬁ@ﬁam’%mmﬁmﬁui’a@;uazauﬁamaa’s”a@;mlmpﬁmvl,@mmn

A A ~ v a = & o @ &A Ao o i
wwrAanaanatnfausadnnisonluratolssidn lasdssidudraynaannununisonla
ﬂ:umﬂﬁ'uLLu’sﬁ@ma"iﬂmmam%%‘%avlaiLiﬂamﬂmﬂum@lLﬂuwamaal,l,mﬁ@%mma@%
uanaINMIIEIMUAaLT Fdsdvldasznintadadoen gnasnadaninlfouudas

a o & wmao = o a o a A = =< o A
LUIAA muuawmﬂé‘tmam 1 meamasawluntdiar luan1nase tivadnufeilaasd
mmwzdwa@iamuﬂﬁwuﬂaaLLmﬁ@Lﬁasl,"ﬁl,ﬂml,mmﬂumﬁ@ﬁammmsﬁfsuf QI

a w n:?d v A va A p.l' o K d' =Y
IR laRanlFITAITRARNWAINVRNY LauaszninnIn1TiTaulasuulrfanig

a & Aa o @ o & [ P " . A
ANYIFFAIURETIAUTEI1IN LLazmjzﬂunﬂﬂﬂﬂﬁ]ﬂmqﬂ G]V]ﬂ']@'l']ﬁﬂNﬂ@aﬂqiLﬂaU%LLﬂaj
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LIAe 1 BAYIRUBLN alwnniSuudanltunirfaniidingraizaslunisasune
Usingmsaldsgagnadule wszdanltumfanidinsmaes lainanzaunuusun

1.UNUINENNG (Role playing)
& ad ‘.4.5 c.i. v = 0/ v a A 6 I
JudsnmsmilinaisliunSsunamanuinlaluswidainonemaas lasdn
E a v a A dl' o =3 A 6
nmypslainGsuldaulaluumfainamaaslasdenlosiudezidu yaaa wisaniniol
S ' v o & v A Aa & a A
lag aslasdruunudrdinazidunslidnGouusasunumsundduyaaaasigneglu
{t:l' a 4:3/ a ] [ v a % [ A {d‘ A
gounIniiifiadues lasgandsliinSoudrladanyuzveiyaaadn anun1soiand
awiad i ld ) duds wia Uide3e g uddngreuaivezarzwinlunsliitaauiifadasiu
fuarnizduinFowaunaiumdanmiinmmaaslunsusasunumasudiifoasls uaz
WINATFBILAAILNUIMENGTIYANS HraualsdudewliinSouuanuezIzning guues
LazANMNIRNVRIYAARNUNITBULAAILNLINALYINEIUAZANNITNTaIUNITEULEY (Duveen
and Solomon, 1994; Lock and Ratcliffe, 1998)
2. M3y UanI3 (Practical work)
IMInmmMaaiAnmLazAzIngmaat Nuiintoudwgeaniui mvinljdans
& ad Ao o a a 2 ad A ' Yo a ° a
dudtmsndaglunsSouiinomaailasduitnifiszssldinssumdretun
ﬂiﬁﬂgﬂ’]itﬁ@hd 6]"(1’1(11555&1%’1@ (Lock and Ratcliffe, 1998; Bennett, 2003) ﬁfuﬁamsﬁﬁuﬁ
lasminszdudunszuaunsdrdglumainauaanuinmadnaeaasginisouriuns
9/& { a U v
nazuaunIRuiEzmaneisduuwimeniniouazidhlanszuiunsuazesdanuinig
Ingeaas lagnsiidianisesdunsilddangnisalsssumeng g wIaududng

L 1 a a ‘g/ a <
RANNIIA NININ FJ’WI’]@@I%LT]@?J%‘B?G L‘]J%E‘]J’Jﬁill

TunshdJuansnuinGouasSouiiiunizesss lasfdaauaziniauaaiais
wisdszaumsnfaSeliinuninmiaiazasny midnsuananui wia msnuniTauinng
nanay (Harlen, 1999; Bennett, 2003) iszlomidrangvainisiidjiansfonstinld

=y

o A v A o ¢ o . o o = Y @

inGouwlatid jauiusussinunuiudauruidninszmauddyn dnnsnununs
naaad MIUFUANMIMNAaad MIFTULAZNBNUNANINANDY (Alberts et al., 1986; Harlen,
1999) ad1vlanaamsldniSeuwindfudnsunnglaldnunsanuinssildinGoulia

& ) A i o
AMNEWlATIWUINAY (Hodson, 1993) Uazini3uUI9AnaIazdudnaziljuanmaines

P ) ai oA \ a & :
LNBLARAULREIINNNTIWD YN DL T WALV URTIDNITIDW (Bennett, 2003)
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3. ﬂﬁittﬁﬂ@ﬁ’l (Problem solving)

iasnnyasinansddyesnssewiailasuudasuuifafamssaialiinSou
anusuInlwmsltumfensingmanslunmsasuiadsingmsaldns quazunilywile
a o v v = & ada g A ' Yo A
Fadszdriu miseulavidunsuddywidaduitmseuniisfaztildiniSouussg

2 2BL 22D

mjmmaéﬁna’n
v 1 =3 6 a v v 1 &
Watts (1994) lananfsdszlomivasnisawinaneaaslasiiumsuitynrind
add o oA ° a P a A A o o ' a A o
’J‘ﬁ‘Yl°Ii’JUl%ﬂﬂ@]&liﬂﬂ’]aﬁ’]i’sﬁ]LLu’m@]L(ﬂﬁJﬂuﬂLiﬂu&ILwaﬂﬁlva@luﬂvLﬂgﬂ’liaﬂﬂi’]FJL‘WEJ&J(]Q
Y A = &l v A = & A '
LL%@ﬂN’L%ﬂﬁLLﬂﬁQJ%W&Lﬂuamumsmwﬂg%me"l’ﬂ@mﬂuamumsmﬂtymmmnma
nwldenuuSunNinelTasrIalnatfasnudie I@]ElLﬁuﬁﬂﬂilﬁﬁﬂL%qulﬁﬁ’]d’]u@uﬂa;&l“ﬂuﬁ@]
& Ad o a \ A v oa a a [ A % =
Lan‘nmuﬂLiﬂmma:ﬂm:wm‘nLLm:umwgunwﬂu"l,miaﬂe] I@yﬂg'«azm:@ﬂmmi
ORI BT UTWIT UL N FILETUNILIIAANIIININAFATURSHNBENTANDU G HIUNS

AanTIunnainnang

o &a 6 . . .
4. NMIFDNATNURINIUILIAFAITAIINYIAIEAT (Science historical approach)

WNNTANBIIIwIBUINEaNTUINT NI LERe Utz T uas ST Anemaa s le
InpmaasansundanuiaganwnzandumsliinGoulaasznini Insemsas
lildmagiinudnanianisasdanainld ninudanuimageginzuiunisilduuaz
WAWIANNAANIIINGI &S (Monk and Osborne, 1997; Irwin, 2000 81481914 Cachapuz
and Fatima-Paixao, 2005) INT1zNsANEUTEIamaasIinemaasiaiutioldnniTon
dainununediingnisaldneg lasgaaue1aiiniinanainiaisnisduaiives
v a & v A o o P 1 Py v o v & K
ininsaaasinliinSewid lasfisagmunoieyslainsouldiduisananmoulu

v v o A { a J 1 e g;
MIAUATNVIRNINFFASUALHANAAT UADFIAY BBNIINBUNTRIUULLNINARDINIE
ad a & o , \ a ad a Lo o ' L e oA A
ADMsluefanudsinadansassuns InneAinsluede lddudannaziadainisounag
\hla (Allchin etal, 1999) lasmsnwszifmaaiinmamaninenainazaslainGould

o o 9 [N a £
apni3ou GevilimateuiinemaaiaynaniuuaziiioTinuindu nmadsuluung
NARBIVBIBNINLNNENS Madarin lhazadn Uszndadadanisdnle wazasenindaisn1n
> A a o 1 Aa v 1 v v 6 A
wninsaaasluadaldlunisdimaanasey udlldnunsanuirdesldadnininie
w3aslelumaudazaansadivldinanzaulasdanannisdrsiaamaseuiduves
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o A a o A v o = v o ¢ Ada [ A
uningeaaslueda L1 tvaliiniFowAuanusunusaomgeiiisoununimasainie
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A Study of the Effects of Affective and Social Factors on

Teaching for Conceptual Change in Primary Science

The purposes of this research were (1) To study the impact of multiple factors such as
affective and social factors on the process of conceptual change. (2) To study the
development of teaching for conceptual change and (3) To study students’ conceptual
development about materials and their properties during the learning process. The subjects
were thirty-two Grade 5 (10-11 years) students. The instructional unit which based on
conceptual change perspective was developed. Data were collected through pre and post
concept surveys, classroom observations, students’ works and students’ interviews. The
results showed the influences of instructional activities that challenged and encouraged
student conceptual change and indicated some effects of affective, social, cultural and
language factors on students’ conceptual change. This study illustrates how a conceptual

change approach might be accomplished in specific cultures and contexts.

KEY WORDS: materials and their properties, conceptual change, primary science



Introduction

The goal of The National Education Act (ONEC, 2000) of Thailand is Thai students
will become scientifically literate people in a knowledge-based society. Science teacher and
students becoming are seen as core components of this vision. It is recommended that
student experience of science be varied and responsive to the demands of their communities
so that they experience science as meaningful and applicable to their everyday lives, and
also relevant for higher education (ONEC, 2000; IPST, 2002). According to the National
Science Content Standard (IPST, 2002) of Thailand, there are eight content standards which
material and its properties appear in the third content standard (matter and its properties).
Variety concepts about material included definition of material, properties of materials
(hardness, strength, flexibility, heat transferability, electric transferability and density) and
identifying and choosing material used in everyday life. It is found that concepts of material
are prerequisite for concepts of matter and considered a necessity for studies in Physics,
Chemistry, Technology and VVocational Education (applying of materials) (Blicblau, 1997)

There are many issues about research studies in student conceptions of material. For
example, the study of different connections between French education and concept
formation about physical properties of material, chemical properties and classification of
material within the framework of disciplinary fields of sciences, technology and techniques
(Chatoney, 2006). Other studies are about 5-11 years old children’s feelings, experiences
and design ideas from variety of materials in the framework of technology and design
education (Fleer, 1999). Moreover, there is the study about grade 3 students’ logical
reasoning abilities on rolling about why different objects made up of diffident materials
(Liu, 2000). As well as the investigation of the relationship of 4 years olds students’ reason
about the affordance of the materials and the tools (Carr, 2000). Other kind of studies
about material is the study about preparing students to make value judgments in genetic
engineering in view of technology education (Conway, 2000). These studies show that most
researchers are interested in material and its properties in view of technology (shape and
structure) for designing and applying to everyday life more than in view of science. There
are a few studies which relating to concept of science, namely, the research about properties
of material e.g. fusion liquefaction solidification (Chatoney, 2006). So, the studies about
material are involved with three areas that are science (physics and chemistry), technology
and vocational subject (Blicblau, 1997).

From variety views about material may lead to and unclear understanding about this

concept. Moreover, the research studies above have shown that students hold many



alternative conceptions about material and its properties. In Thailand, the National Science
Content Standard identified material as the basic knowledge for learning matter and its
properties (IPST, 2002). It is very important for science teaching to help the students to
clarify their ideas and relate concepts of material from classroom to their daily life.

To solve this problem, conceptual change is a perspective used in the science
education community to explain the process of how student conceptions might change to
more scientific conceptions (Wandersee et al., 1994; Duit and Treagust, 2003). However, in
the past the studies about conceptual change emphasized only on cognitive domain (e.g.
Posner et al. (1985)). The new perspectives on conceptual change had pay more attenetion
on other factors, for example, motivational belief (Pintrich et al., 1993), affective and social
factor (Tyson, 1997) and contextualization (Saljo,1999).

In this study, the purposes is not only prepare the learning unit for developing students’
understanding in material and its properties but also aware of other factors that may affect
on students’ understanding such as motivation, affective and social factors (Pintrich et
al.,1993). This paper reports on a study that investigated and then focused on promoting
Thai grade 5(11-12 years) student conceptions related to material and its properties together
with study other factors which impact on students’ conceptual change. The results from this

study also explain why each student has difference abilities to understand the same concept.

Literature Review

Traditional views of conceptual change stress the promotion of student
dissatisfaction with existing concepts and the introduction of new concepts which make
sense, are accepted and found to be valuable (Posner et al., 1982). A more recent view is
that conceptual change has affective and social aspects (Pintirch et al., 1993). Seen this
way, the process of conceptual change occurs only when students intend to change their
concepts and realize the importance of their learning (Sinatra, 2003). Many factors affects
on the process of conceptual change for example students’ motivational belief (self-
efficacy, epistemological belief, interest and value, control belief), the need encouragement
to understand and explain a concept in variety contexts (Hallden, 1999). This view of
conceptual change informs the study.

The present study aimed to find out whether a conceptual change approach was
appropriate for Thai students to learn about material and its properties and whether other
factors such as affective and social factors help the researcher to understand how and why
the students’ conceptual change occur. The study reported began by investigating what

difficulties there are and what factors may affect on teaching and learning material and its



properties in Thailand. The understandings gained were used to design and implement an
instructional unit based on a conceptual change approach to help the students develop their
scientific conceptions about material and its properties. Finally, this research give an
important reason how and why some students change their concepts but some students do

not.

Research Methodology

The conceptual change unit of material and its properties was developed based on
The National Science Content Standards, Thailand (IPST, 2002) and aware of some factors
which may impact the changes.

The instructional unit was designed for 14 periods. It included seven lesson plans
namely, definition of material, properties of materials (hardness, strength, flexibility, heat
transferability, and electric transferability) and identifying and choosing material used in
everyday life. Teaching strategies that have been found to promote conceptual change were
included in the unit depend on the appropriateness in each concept. The development of
activities also attended to three factors, getting from researcher participant classroom
observation and school context, which are motivational belief, social factors and language
difficulties. For example, activities did not emphasize reading and writing tasks only. All
activities and examples were adapted to fit with the Thai context. All activities encourage
the students to show their abilities in many ways to promote students’ self-confidence and
self-efficacy. The teacher (researcher) tries to act as a good facilitator and prepare warm
and friendly classroom climate.

An interpretive methodology was used in this study. The study was conducted from
a conceptual change perspective and multiple data generation methods (school and
classroom observations, student concept surveys, student and teacher interviews, and
student works) from multiple sources of data were used. There are three phases of these
study namely, 1) the 1% phase is about one semester surveying variety of factors which may
affect on science learning (eg. motivational belief and social factors). The researcher
observes science classrooms and interview students and science teachers 2) the 2™ phase
(six months) is about surveying grade 5 students using concept survey, then using student

concepts for developing conceptual change learning unit about material and its properties



and 3) the 3" phase (two months) is the time for implementing the learning unit in the grade
5 science class.

Data was collected on student initial understandings using a concept survey which
included sections on material and its properties. The same survey was given to the students
after the unit. Students’ responses from pre and post survey were categorized as in table 1
Table 1

Students’ responses categories

No. Category Descriptions Examples

1

Strength — ST

Responses that included the

explanation on material that

Ball should be made of leather

because of its strength.

resistance to breaking,
tearing.

2 Responses that included the Ball should be made of leather

explanation on  materials because of it continue to be the
Flexibility — F continue to be the same shape same shape after being kicked.
after the action force.

3 Responses that included the Ball should be made of leather
Hardness — H explanation on material that because of soft.

resistance to scratch and
pressure.

4 Responses that included the Adapter should be made of
Heat explanation on heat plastic because plastic is not
transferability transferability of material. transferring heat.

HE

5  Electric Responses that included the Adapter should be made of
transferability explanation ~ on  electric plastic because plastic is not
E transferability of material. transferring electricity.

6 Responses that included the Ball should be made of leather
Visibility — V explanation on material’s because of leather’s coat is

opaque or transferability. opaque.

7 Responses that included the Ball should be made of leather
Usability - U explanation on how to use the using for kicking.

objects e.g. using for play or



No. Category Descriptions Examples

contain something.

8 Responses that included the Ball should be made of leather
Weight - W explanation on weight of because of light.
material.
9 Responses that included the Ball should be made of leather
Touch T explanation on texture of because of its smooth.
material.
10 Responses that included the Ball should be made of leather
Size-S explanation on size of because of thick.
material.

This categorization of concepts was adapted from Andersson (1990), Tytler and
Peterson (2000), Tytler (2003) and Chatoney (2006). During the unit the whole class
activities were video taped and field notes taken by the researcher. Interviews were used to
assess student understanding of material and its properties and student’s perceptions of the
teaching and learning science. Students were asked to explain the situations about material
and its properties using their understanding such as “ what is (object) should be made of
and should not be made of, why?””, * according to a house picture, why do you choose
brick for making the wall?”” and “what are the differences of the clothes in each season™ .
All data from interviews was audio tape recorded and transcribed verbatim in Thai. The
data were categorized using thematic analysis.

Result

The 32 students (10 boys, 22 girls) had variety background. Most of them were not
skillful in science and some of them had poor writing and reading skills. Many students
said they do not like science and they thought science was not necessary for them. The
main culture of this school was all students trust and pay respects to the teachers. Most
students need to do what the teachers say. An instructional unit about material and its
properties was implemented in this school for encouraging students’ scientific conceptions
and finding the factors which have effects on students’ conceptual change. The findings
show that the use of an instructional unit about material and its properties can help students
to understand and accept scientific conceptions and apply those concepts to appropriate



contexts. Four teaching strategies based on conceptual change perspective were used

namely practical work (the use of experiments), historical approach, role playing and

problem solving. Each teaching strategy was chosen for differences topics depended on

scientific concepts and students. The details was presented in table 2

Table 2

Learning activities

No. concept teaching strategies reason for selection
1. Strength doing experiment Encourage the students to experience
real material (plastic bag) for
understanding and aware of its
properties and benefits.
2. Hardness doing experiment + Use an historical case of Moh for the
historical approach students to study how scientific
knowledge constructed. The students
are not only learning about what
hardness is but also investigate and
understand process of science by
themselves.
3. Flexibility doing experiment + Students do a role playing (young
role playing designer) for solving unfamiliar
problems about flexibility.
4. Heat doing experiment Use experiments and games to

transferability

5. Electric
transferability

6. Material
selection

abilities

doing experiment

problem solving

motivate the students to explain about
heat transferability in everyday
situations.

Students do an experiment to explore
which material transfer electricity.
Students integrate theirs ideas about
properties of material for solving
problems relating to everyday life

situations.

The students changed between the pre and post survey occur in all concepts about

properties of material. For the strength of material, the number of students who refer to

strength for explaining appropriate situations when they asked to choose suitable material



for suitable object increased between the pre and post survey. For example, most students
explained that they chose nylon for their fishing line because of its strength (22 from 32
students). However, some students chose nylon for fishing line but they use hardness
instead of strength for example “nylon is hard because it resist force or attack. It can
be stretch and it harder than rope”. It shows that these students has strength concept but

they chose different words for explaining their understandings.

According to hardness of material, the researcher found that an activity
about Moh’s scale helped the students to refer to hardness properties for explaining their
ideas (pre survey= 18 students, post survey= 22 students). These students identified the
material that resist to scratch and broken. In post survey, most students refer to Moh’s scale
activity as an evidence for their explaining about hardness. For example, B2 explained in
post survey that “I chose it [brick] for building wall because it is hard”. This explanation is
different from B2’s pre survey “We can build a high wall using brick”

Flexibility is a property that most students are not familiar with. Moreover, the
researcher found some dialectic issues because there were some different words used in
North-East dialectic and Thai language. After the lesson about flexibility of material, most
students refer to flexibility for choosing appropriate materials. Some students explained that
they thought the main property of nylon is “flexibility” but they did not know how to
explain this property. Some of them said they did not realize that flexibility was important
for choosing any materials. After “Young Designer"” activity, most students accepted that to
study material properties helped them to make decision when they had to chose material for

each situation.

Other two material properties are heat and electric transferability. For
heat transferability, there are many students' conceptual change between the pre and post
survey in case of selecting appropriate materials. Many students refer to their experiences
from "heat transferability experiment” about how they select appropriate materials using
heat transferability property. As same as electric transferability, most students had good
prior knowledge about which material could transfer electricity. However, the students
could not clarify what is electricity mean to them. For learning activity, the students
investigated electric transferability property of different materials using simple electric
circuit. All students had chances to study how did simple electric circuit work? And what
were the roles of each component in simple electric circuit? Finally, the students had

opportunities to test their hypotheses by doing an experiment to explore which material



transfer electricity. After learning activity, the post survey showed that most students
changed their conceptions about exploring suitable materials for electrical plug. Some
students explained why we should not use metal, stainless steel and copper to make

electrical plug because “short circuit will occur” or "metal transfer electric to us".

Discuss and implication

The important finding in this study was the finding of the impact of multiple
factors that is, motivational belief, student contexts and language difficulties on students’
conceptual change. There were the issues about the differences between scientific language
and everyday language. Moreover, there were some confusion among scientific language,
North-east Thai dialect and Thai language in textbooks. Before the study, the students did
not know much about properties of materials. Some students knew some materials’
properties but could not explain using scientific explanations. They did not identify why
some materials suitable for making some objects. From the pre survey, most students’
alternative conceptions had occurred because some materials’ properties were unfamiliar to
the students. For example, Some words such as strength and flexibility are unfamiliar to
students and rarely used in everyday life were found to be an obstacle to student conceptual
change. This finding was concurrent with the study of Wellington and Osborne (2001).
Another idea related to language issue was some words in every life make confusions
between scientific language and language in everyday life. For example, most students used
hardness to explain properties of plastic bag. While in scientific language use strength to
explain the properties of material which resistance to breaking, tearing. These confusions
support student alternative conceptions (Vosniadou and Brewer, 1992; Wandersee et al.,
1994; Duit, 1999). So, the researcher tried to encourage the students to use those
unfamiliar terms in learning activities for explaining familiar materials such as using plastic
bags for learning strength property. The conceptual change that occurred in students’
conceptions could be described as change which started from students’ conceptions (Duit
and Treagust, 2003). The process that the students’ conception about plastic bag was
reconciled with a new conception about strength property that good plastic bag should be
strength. Hewson and Hewson (1992) and Posner et al. (1982) called this process

conceptual capture or assimilation.
Another problem was found from pre survey was most students did not pay
attention on some material properties. For example, most student know “hardness” but they
did not think this property was important when chose material. For example, the students

choose wood for their door because of wood could be cut. As well as, most students knew



which material transfer electricity but they could not explain how each material can transfer
electricity and why the students choose each material for doing object. This problem
concurrent with Hallen (1999)’s idea. Hallen (1999) explained that the alternative
conceptions result from difficulties of students in identifying the adequate context for
specific concepts. There are no hints available on adequate contextualizations. Sometimes
those contexts are most familiar to them, but these are not adequate. Teaching new concepts
should, therefore, focus explicitly on adequate contextualizations which meaningful to the
students. In this case, the researcher prepared the adequate contexts for the students to use
their understanding about materials’ properties to explain variety situations. For example,
Moh’s scale case was prepared for the students to apply hardness in everyday situations.
From this research, the impact of social and classroom contexts on students learning
was found. The role of strict teachers hinder student learning. For example, most students
never present their ideas if their teacher did not let them do. While the role of teachers who
give their students the opportunities to experience many activities, experiments and explain
their ideas encouraged students understanding and students’ motivation in learning. In this
study, in all activities gave all students the opportunities to participate. The role of teacher
was enhancing and motivating using questions, praising, and pay attention to students’

ideas.

Another important finding from this research was the affect of motivational belief
on conceptual change. The researcher found that most students aware that there was no
need to wait for receiving knowledge from teachers and there was no absolute truth.
Students’ epistemological beliefs was relate to the believing in making and constructing
meaning of phenomenon by themselves. These belief lead to students’ interests and values
on investigating, testing, inquiring process to meet their purpose of explain the
phenomenon which the students were encouraged by variety of activities. If the students
know their roles, they can set their Goal orientation. They can identify what they want to do
or want to know. Moreover, when the students had chance to make decision by themselves,
they will reach high self efficacy and have clear control belief to plan what they do or why
do they accept scientific conceptions.
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