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This study aims to investigate the main effects and interaction effects of individual variables on the
epistemological beliefs of elementary school science teachers. For this purpose, a survey was conducted
on 338 elementary science teachers in the metropolitan area on gender, teaching career, and epistemological
beliefs. Epistemological beliefs show significant differences not only in gender and teaching career, but
also in the interaction between gender and teaching career. Depending on gender, female teachers are
more integrated in knowledge than male teachers, and process is more important than outcome in learning.
Depending on the teaching career, it was found that high-career teachers generally value the process
rather than the results, as knowledge is integrated and constantly evolving, knowledge is acquired by
individual reasoning and justified through external interaction. On the other hand, teachers with low
career perceive that efforts are indispensable in learning compared to other groups. Depending on the

interaction between gender and teaching career, elementary school teachers believe that the higher the
teaching career, the more integrated and constantly evolved, but low-career male teachers believed that
learning ability was born with experience, while high-career male teachers value the learning process.
Based on this study, it is expected that many training sessions aimed at improving the quality of teaching
and learning will provide more effective opportunities to develop elementary science teachers’
epistemological beliefs, considering teachers’ personal characteristics.
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o g A9 v WG who] ltBrownlee ef al., 2001;
Kagan, 1992; Olafson & Schraw, 2006; Pajares, 1992). o|of w2}
33t 90 AS Pkt wRAQ) ey 5] AR 9la)
Ao Aol wet A-5o] HEs] RiE Al glom, WAR] Alga
Ao AAE ¥Rl Qs v E Aok
AEA Alda THH A== olgt o 4
2 A1 (epistemological belief)o]3t Q141 23} AF o] o2 x| YA
2 7B wsde ol B, A k5o Ald AAIE Uit
CHSchommer, 1990). Q1422 A]4]9] E&3} x]2419] 25 vy
ek 7Hj1o) AldE: sEjtele A3} ool A 5E] AJZkE|of(Hofer &
Pintrich, 1997), sk59] 223} A4S 146k wSstowr 1 ¢
A Qg AdE Adolzhe U Adshn
SFE AL Sk 5, QIAEo] X]A1e] EAT 7)9, A[A55E0] v
A el Htsls Aste] gk Foolehy, QAlE

rr
ZJJ
ol

2 A8E 71 o] sl FHelo] 7bAls A0 2 (Hofer, 2000) U
o] A 3 i g5)

Wsk5TE A AJo] Qltk= A9 Chai ef al., 2006; Chan & Elliott,
2004; Cheng et al., 2009)2} AR WALS2Q] QIAI2Z] AlHo) wle} wge
ek A 57 Teskio] ekt AKim & Lee, 2006;
Yang & Cho, 2006), T Uo7} Q1424 Algo] WAk} =Sl
Tk ohe} wa AAIHE Aol QS-S BiSl= 17HBrownlee e
al., 2001; Kagan, 1992; Olafson & Schraw, 2006; Pajares, 1992)7}
S| Y= A] Perry(1968)2] A5 A|Z2&E 53 (Braten ef al.,
2005; Bromme, 2005; Cano, 2005; Clarebout et al., 2001; Eynde et
al., 2002; Mason & Boscolo, 2004; Mason & Scrivani, 2004), tfgt
(Tsai, 1998, 2000), 3=1Bak & Choi, 2006; Lee, 2007; Youn, 2001),
% F(Chan & Elliott, 2004; Cheng et al., 2009), A7}3ZZ(Chai ef
al., 2006), E17](Aytunga, 2008) 5 w53} Zofol A QIAEA AlH
I} FAE A5l Fs] XYL gltkHofer, 2000). o529 4+
£ TP JAEH Aldn IE AFFAle 2A JKEA
Ald 9] 24 (dimensionality), ¢ 94(domain-specificity), 7}<1 ¥
Qlofl whE Ato)(personal traits) Al 7FA= 72T

9 FAeE Wste] FET Wt 28, ZhsrollA] Asial QIAEA
Al AAl] et dA5- Aaprh dEo]A] ok Aolsirt= Ale]
Al2A 4 A9 Al2E kg Schommer(1990)= Q14124
3 A1419] 2ol TRt 37 A} skgel w3t 2709) Aplow

oA aag THESkgink 9 149 Aol R4
SHA)A(certainty of knowledge)’, ‘A|4]9] L% (organization of
knowledge)’, ‘o] Y& (source of knowledge)’ o] 3111, k5 2o
= g5 599 1 A(control of learning)’, ‘&H5 <£(speed of
leamning)’ 7} Ikl =4}, Q14124 Al AIAE FHdsk= SAH
Tkl 43U A, M) T2, gl UL 242
2, oA 2N AT 52, S DS A4 45, 5 3}

o

bl
Al
3

o 4

(1990)9] 0|22 7|Rke = PRl 35 A5 QAEA Al AlA
£ TIAIED thbA] a2 sjAshe Aol AR FofskAt
(Arredondo & Rucinski, 1996; Chan & Elliot, 2004; Hofer, 2000;
Jehng et al., 1993), Q1424 Alg& A5k sk a2lsel tisf
M sHAmiTh 245 Hl7L SHETKTable 1), oS Sof Jehng
et al.(1993)-& Schommer(1990)2] R oA ‘X A]Q] Lx° tfAl
gk TS 27151 AL, Hofer(2000)2 | A19] H2S 2240
2 AAEA AES dstste cgfel sl acls MEA =
et

Chan & Elliott(2004)2 A-Abutct Q14122 A9 9] shefA|AI 7+
clpsb AGHEE ol3E BakA Holz shslgt, olEe
Schommer(1992, 1993, 1997)9] QA=A Al ALE FU3HA TF
O] ofB| AL 3859t o= At A}, Ao wekdolA= A
)R] 9ko <k A A -F(learning effort/process)’ 2] =2 221
= WHsHAL o] aglo] thE Ao Hlsf v FHsiiEe
sk oS Aokt Fake] AIAEA A1y shglacle] T ol
£ Habd Xjol2 Fa) shlshe, S Aol ThS: e F5
el etal S Bl 2|4lo] B5Eke Wae] 7] o
e stk vl Ae) e dOR & JER
g AA 2ALlA ml=o] sof|Al= A1) Z3lolA] H
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Table 1. Sub-factors of epistemological beliefs in previous studies(Kim & Yeo, 2021)

QAEA A1y

AN ) ES Z}i’—]] A Ao et £Ad Sl gk 24 i ifﬁ‘oﬂ ‘:HZ_"_}_ =73 :
= %]’5]9] 2|41 9] gro] 913 %’391 o5 s S 5
A T= 3=t o= &= = 77
Perry(1968) nz 2 89l O - O - - - - -
Schommer(1990) u|=t 5 99l O O O - O O - -
Jehng(1993) ojgk 5 99l O - O - O O - -
Mori(1999) g 5 99l @) @) O - @) O O @)
Hofer(2000) oz 2 g9l O O O O - - - -
Chan & Elliott(2004) 52 4 89l O O 0 0 O - O O
Chai(2006) A7k 4 Qo O O 0 0 O - O O
Bak & Chai(2006) g 6 20l O O O O O O - O
Lee(2007) g 3 @0l O O O O O O O O
0guz(2008) E7] 3 99l O - - - O - O -
Cheng(2009) e 4 99l O - O O O O O O
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ulEE W 725 SRIF Youn(1997) A, AZREE ajulaato)
QAEA A 2L AZRER ) ofuliArE] A4S S55

7] 9JA= wBlo] WQsR= )3t Wee 7ky1 glom Bl -2 9]
agle] Zd% FILAMFE D0 R SR ARoflA 350 R UEht
S FA3E Chai e al.(2006)9] 1+, Y&} v|=-9] SIS
ﬂ:rZ(Hofer 2008), n]=t3} =3to] TESHAYL Bl wEt ot
Qlan & Pan, 2002)E52 Chan & Elliott(2004)2] 43} W& Zho|

~

A1 22 Aol disl w3pie theRt a.4lo
S0l Estal AF7HA] =] Q4B Al
Ho] Al Schommer(1990)2] QlAIZA  Alg  AEX|(Epi-
stemological Beliefs Questionnaire: EBQ)E AR5} 1}, EBQE v}
For x|Alo] AR o] 7HE Jehng e al(1993)9] EBQ, W=t
2 Aoy Tat MASe] WS 2ABP] e AL
BARSIL(Belief About Reformed Science Teaching and Learning) -5
Ao 3o AAF =S FHCR o|FolA ghow o 50
S aale] 312 vkaddl olAlEA] AlYL 24T 4 9l A}
T A B @7k 2] S QlekBak & Chai, 2006;
Kim & Yeo, 2021; Lee, 2007).

| EARIt= sl

iy

Al
il

ghd QA2 Aldo] A, %, AE, A3 S 2 71 Wl
(personal traits)e]] we} Zo7h 22 Hidle At Esith %

oAM= A2A Algol Bt Aol AZQ Perry(1968)9] $1-7t
SAEAINES doR sto] et AL ulgshy] Belenky e
al.(1986)2 0]4L thAro = 3] Perry(1968)2] AT1-E A8 =
o SUT HAES AL B0 Pery(1968)9] 7o
A apISe] A4le] Blo] Ut Aldo] WSkl Ao® et
A9t Belenky ef al.(1986)9] ¢ItoflA] ofghEo] HeMEde= t=
A afe] wel Tk Aldo] WStk B ERA e ol
A1EA Al dEol| FaF mlAlE 78 HY Fof Shiz (EE o]
Fo A xto o5 A& ATk 1 ©]% Schommer ef al.(1997)-2
TEla | ~43PdS groz QXEAH AYS ZAselig),
Schommer(1993)9] QIA122 Aldo] U 714] 319]8¢] &= &k Al
oAM= HoMIEY s Rt | Al ofsiAl= 2

Gk 1 2 AEel ve dunel A Ade v
Aslan(2017), Ertekin er al.(2009), Mason et al.(2006)2] A2} 3=+
I FZ0 du|uAEe] Q1AEA] AldS H|agt Park(2019)9] A+
A= gdo] oY Fush Alde 7 Aoz VAT W
Afo] olA 22 AlG3) 22 4=9]of st TWAE A8k Yu(2016)2]
91529} Ozkan & Tekkaya(2010)2] Q1A o] hdmrt A2
e 71 Ao Uehdek o] Slof qlalea Alde) 51919
opHz o] o3l folulet o7k 9IS Wl o] AT
(Kurt, 2009; Langcay et al., 2019; Ozkal et al., 2010; Topgu &
Vilnaz, 2009752 42 ] 4ol 214E2 Ale} o] 4
= A= =83 HlYoll= ool glAINE Uk ol =S
2] 5t Aol 5] 20208 50 vl 0] Al o 28
2, 2358k Jhy wAke] AJH] oF 4:6(Korean Education Statistics
Service, 2021)9} ] }o] AJu] Hatgo] 2k, AATE Hrid}
FUES WS PHOR 3 A7ekS vjRo] 2 ), ofefal 25
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E3E Aoy Ao whE QIAEA AIF 9] Aol HA] ettt
o2 Ba1%3 Itk Muin ef al., 2012; Schommer, 1998). LWHA o
2 T QIAEA AMde wA] Zelo] Aofiel wet AlRisA wis)
+= Z(Khun, 1993; Kitchener & King, 1981; Perry, 1968; Schommer,
1990) 0 & HolSolx ). 3FA|9F Kim & Lee(2006)2} Lee et
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7 o] Wees okl Qi A} w5k AdaiA HiET
olck wioF 54 WA Y Wkl Qi 25 T} WAHES] QXA
oFs} Tk, 1 3 f.9l0] FolelA] L, 1 Al

o
2
(e
:
>
rlr
Mo
1
I
oL
o
Kl
)
ol
K3
=
nz
I-
ro
oW

o
>
1
E oz
4 off
s
(o]
> N
N ol
RO
g
%
o
_5' 1o
N
i
dr 12
Z R
Sk o
5 o
>
ox >
®
£
‘:i >

)

4 o
£
X
re

e B oX
o
re
4
(g ok L
w N
o
o i
(o MO
o =
o,
oo %
B
O
=
R
&
o2 2
— oX
oy 18
I
oL
E
r
My
N 32
o L

>
e ox 4

Hoq

1)
L
—_—
>
i
O

N,
M
B
ol
LS

3
ol
-

r2 A
W,
1=
El
)
oN,
Hw
° o
z ol
= M

lo fr
b
[elf}
=
%
JNFII‘
U.thl
g d
02&\%
e
RS
i_\l
O o
oo
Bl 2
o &

we f
r]I.O
2%
Jl
XS
o
>
foi
)
o o
_t;

ruEE
K
ru
N
222
b
o
B
=2
e}
=)

9
1B
o
30
)
_;
r °
J;
2
m]n é

8o whet 2ol 7t 9
SaAe] 3ot QIAIEH Ade w8 o] uet Hol7t 9l

3. 25k H8t QIAEA Alde] tiste] 4
of A5Ag A= owIP

Syl w3 AHE 7h

g

Q1 Qo] T2 QAEA Ade 2AS]
A8 AAdat wz E_i HE xﬂﬂ]ﬁ 5§} FESZ(stratified random
& RS F0 BEAE
WS Ade Aashe %Vé?& 7]L skl 1 7] wek
-] TR0 MAGR= Zo]

& Lol

279



=0

J

Jo] th=A| F=E= 497 B7] glwolt: 53] 25 2, FAF £
= 500, s st Hlsl o4 o] 4h 45s| wens,
EEFES Tl Y IPolA verd ¢ Sl Aol AR QARA A 2L 9]
o2 WS F iR 4= Q= FiS FE(Lee ef al, 2000)5k= olA|2A Al F9QAE kY o135}
o] Mrsi. A2H A BAAE ARSI o152 <
2021 Z53Hl AFalake] 4= 43,5510 o] F HuAk= 223} Blof| kS HES 22 QJri= 4138l Arredondo & Rucinski,
7,57878(17.4%), o] RAR= 35,97378(82.6%) 0= 1 wALS| Aduf= 1996; Chan & Elliott, 2002; Jehng ef al., 1993; Mori, 1997; Youn
oF 2:8(Korean education statistics service, 2021)%2 UERFO M, WS et al., 2001) 5 HE O 25 HAZWALE Aoz EAZ ghol
YL YA+ AiKEros, 2011; Fessler & Christensen, 1992; QOIHAL 233}t Ax} S S WAL olAlEA] X199l 51949l
Park, 2005)o 4] @2aAte] FHE 7]E R 59wk 2907 ol M= 7]&2] QIMEA Aldit ohzt B 59 £3kHe] =74
(novice), 6~101d-2 /% 7](competence), 11d~20E-2 4J=7] slolg] Bl w2 3} al 3R o] 519 Q0 WAl o, o2
(accomplishment), 218 o2 <7 |(leadership) 2 AR UEHA  wjgro g =g Q422 Ald AAF B8 AlRksldnt E5t 914
£ T2t Aol wet ] Yo ® BRsigic: 2021 258t G4t E4 499 2 moks 98l thRt HdlE AAsial el Aghe
2 & w2 7 59 njgte] sk wARY] = 5,436%8(12.6%), = vk A} QIAEA Algo] Z|Aof thet 24, afoll et &4,
5109 wjrko] Sgsh= wARS] 4= 8,8117(20.2%), 10~20 viRk  slof| ojgt Ao 22} folo s Halbg 3349 94 Y 12y
of etz WA 4= 17,302%8(39.7%), 201 ool sidst= 3lo15}9 K Table 3).
WARS] = 12,0027H(27.5%) 0| thKorean education  statistics AR El Flolg ol 3~453k0 7 X 2779 Balo g LAE
service, 2021). o] B O R 2 A9 A+ S 749 == o] QL 15 “Ag F9 ¢t oA 53 “uf- FogPof o]2=
St Aol A o]t BT E4o] A ntgE ¢ =S st BAE ez AAEYTE Hrt 2242 T 21| tfst
stk Aldo] 3t A0 R g 5 ), g Bol M4 FrolA
SohEEFEHS 285kl e TR B9l mAle 94 =0 HA2 Holl AlEke g3z oo AlehEr) x|Alo] BE o]
ZE A 3382 A2, A7), o, A, S5 A9 255t 1Y% Aog MyHTks nx g B3k Agkso] Qlrkal of 7w,
A2 Folglom, o] F Aot WIS 7fEAA] ¢ 2T S Sk SEloA W H4E Holl ARRS O8] 9Re ARhEc) 8
Aw Y ASAE ARt & 324709) AfmE A7 R EAE & s AiEs AoR WrRns Bans SEos Jshe
t}. Table 2-& At adAte] 7HQl ¥ Qlo] whg wazolw, R AL ot} Al =] AlFw 7650]H, 2o wlE 519 a ¢l
Hlgo]| njo] & uff, & A4te] ok Sejue} 253k wAl Ftk 3} A A9l 3R Table 49} 7ith
I FARRE QIGEEAIRH RS o] FaL itk
3. &M
Table 2. Baseline characteristic of study participants(person) 2= T3} WAe] OlAlEA Aldo] thist WARe] ATt mH] A
T LT ARE("8) HEE(%) o] F @7 Main effect)Q} A} w2 #AY 7+ A2 aufs
prees o 70 21.6 (Interaction effect) AZ3}7] 28l chiley BAREAS A|as}gict of
o 254 78.4 Hef BALELA S (Multivariate analysis of variance: ©]3} MANOVA)
SRl 49 151 STEHPTE 7 7N ol o et Hrs2) HEE H|wshs H| AR
wy gy lod 2 22 S 24 olth B Aol Shuidel AEA 4199 5]
102048 Ik 16 359 291 $E T, F4udo] 4ukE ol ¥l eluy BARAS
204 o8 §7 208 (Analysis of variance: o|5F ANOVA) HHE&1= Tl Chizy HAR
Table 3. Structure of Epistemological beliefs and Cronbach’s alpha of items in this study
21 QXA 5 sy o Cronbach’s alpha
32} 27} 12 12 22 AA)
AAe] A . AR BEAo| fLEE Q7 F2 uER FEEIL A%E A7t 4 942
E A2 g AL dfHoln EHY AI7F 52 iAol Fgle] Xgfsl=rt 4 836 &7
ot arol 9 A4 ERRlo|| o5 HakHert §2 Q1Y FES Tl dolAert 4 840
WA A e Aol Ter geks Hle] ojEsHL 75 e
L A ojRete] HEAES Bl BAE) 9%
)50 s 59 o s AT 52 AT B WdEe At 4 813
gt o =g kgl qlo] =82 Erbast A7t 840 714
=4 o5 A4 HiZolAl 27t Sa37t 32 3ol Fadt 841

280



Epistemological Beliefs of Elementary School Teachers in Science Class According to Gender and Teaching Experience

Table 4. ltems analyzed in this study

A=1o
29 SR 5 =3 e
1 R 2 AR e A8 e S8 FRsishs Hold
M PE o gk Aol e o) BHAIN Lol A|golof gk
(Organization of - .
Aue] knowledge) 3% FE Wi A2 B2 @l oA Bl XS BelFolol gk
et 2 4l 3ol glof, R A4S TIE A4 FHshe Aol Fasith
(Nature of 56 927t staolA o= A4l ArjEwel et YLk
OVICIE) S Y od we el o AesEe) Si] Rt § @ A0l §8 Aelnke
ertainty -
of knowledge) 7 OFFE] 7H gl ol2E Alze Aol wrHW AEA Bk est ok
8% of| A\4jo] AFE HolAwh ke Aol B $E ek

o A, FOlE, of®A Hifjor & A= AYHEo] Aok Frhx

Ry = T =
%u‘f B 0w wpgol e RRACR YAl ojk WO R my ok
ource
&l o 1 shg5o) sholA duht Be AL wiAls @A oekol g glekx
ot 1A of knowing)
U e of L TR = L T T U A S e e e e = G i
0 knowing  gre) ggsy  13W WKl oz Wig diie AT Robe] MavbEe] mel & sel7] whe] W 4 glokr
s (Justification of 14¥ W33t 7dol dalials HE7}e] Ao] Fabro|c*
B knowing) 15 W} ot gl At geb, ARk WSt o gk wick
Al l6¥ ofd ofol5& MAMo FRE A 3 4 = HYg 2 gojdrhs
@ sl sy 17W SIS stgAEE el Al Seo] v Auolrk
(Ability o e SHIES 712w, ojd ShLe el Selo® old) selg ke x) Reithn w4 urt sk
of learning) “ gt
199 57 7= Hold JFF Hol SIS 1 Hopo B Ahsg A shgolck
Bt 208 Ze W8 Wiy, el wat dge] Jri vhack
diek 28 B = gpy noele 4T A 9] Sshe B weo] Wash
(Nature of (Effort . oL g 2 g Ao ol o
learning) of learning) 29 k] oherhd, HhE o Sl A2 A9 gtk
238 = glole dERT 94T 4 it
248 N4 HEE AR, olsfsle: o] FHE Erhd TS o F wig 4 9k
Z‘z‘f B o5 mE AR Wi e wiglof Btk
TOCESS _
of leaming) 267 A4 T ok Atk §E R WS ok Aol
279 FRolA Hge 717t Al
*o Bor 93y %S
S ARG ol ThET Tk B0, ANOVAS ofe] W AMSR:  ARe eejolos aElo] Aolr 7k 4282 wiAetsle
315 05 (Type Leron/t e 2Ho] Adellee & Lim, - 02 329) SUE At Yk 1 4 sk
2013), MANOVA] A}§-2 mw} AE 250 2712 wre 4 The-0 & FLuao] ATAS BRIk S8 At HES Bl
em o2 He] ANOVAE ¢3sh= ARt dA4gs S/ siith 5 HAlE AP AEEE vEs Aae e =571
o Atk A, S50l *ﬁ gagel “E}‘ﬂ ANOVAE ARE- ool AW Aqde Sl A

A el oA o thie
7Pg8R=E|Kim, 2008), 74

L A% e ok e ) 27l o
=]

SH= o] APEsiLh M= Ak J&ﬂlﬂ Slolsl 749 MANOVAS AMg 4
Sl ANOVAGIH Wel - gl F4ueEel 45 AN W ES

4 glen] Ao s Ddowi 545 LTEA WAS FA] I L s ot 22 ol o] tiaf At A AAsks

A& 4= Qb= Aol AtiLee et al., 2006). oo & Ao ME 7571 o ofe] WS ¥ AMgste] S oR ddshs 2o
ANOVAE W22 02 4-35H= dj4l MANOVAE AME33ich ujhA) 5},

HooLo] 24 wo)S0] BEZIES 43 glolgo|1 Al 47}

4. CiER sARRA AR FT 2,0007} o]5}=(Razali & Wah, 2011), A7-ollA] E3] 0= 14

A4 HpH o] skl Shapiro-Wilk A4 AAOZ LMol =8

w4 A 303k glolE7F MANOVA 4 AR5 1%t 71 A4 g BIsigik 2l A AR g 74 skl et

229 29| =94, F5U] A, S5 3 A, LRI} B S AL 571 SRl pRke Bt v

At B 5 7 584, 5 S-S WESkeAl skl SAATHp>.05), ‘are] LA T} Bk e Q010 pgre zkzk 01,

LA B ATl A= AR 231 FEEES B3 ARSI, 027 S0z 5040fA] HHo] mATho] AFELE o2 9Jrks
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AL 712H510] lofele] BTl e wiala] ok A
o2 Lelgtth EX|9E Shapiro-Wilk2} Kolmogorov-Smirnow-2 5
TS 27 7|7kl Asko] 9lo), dlit upHo s A4 Eal Azt
7} Sk 2 Uehuth 27k o] ol B gk selsiol
Z3HA 02 J15k= Ao ulAlslcCurran et al., 1996; Hong et
al., 2010; West et al., 1995). olo]| W} Y=o} A=E o] &ste] At
e 27ke SIS, F a9le] o, HE e 2ARE A} o
9] YA Q0lo] ofx L -.033, AL 7Re 270, ‘8l 2 2219
NP ZEE -.607, Ax ZEE 51002 AT ExzAQ fw=<2,
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