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I. 42

AEAS(AD, AArgsst, A vz 52 Tst 7]&o] g5t Eete] wet, ddi ALS]
Zuto]l AR w5} 71dke] AFS|A A (socioscientific issue, SSI)o] HIH3S] BAYSE Qlck(Kong
et al., 2022). A& E°1, VT2 "Ho]T(deepfake) 7] TSI 4HY Hopoll A &8
T AT " FH o) o8 EE T AR S5k ofrlRtth SSle w<eit et 2|4 552 dof
vpokAl ARare} vl Ths Qg Jith o] Ietulaa AFAQl A4 AL FA oA et
2% (Scientific literacy) &% 4= Heksta Qi

pel Ak wbet 2| AETE ofyet Tske] EJ(Nature of Science, NOS)¥} ¥pst &2
2/d(Nature of Scientific Inquiry, NOSDe]| tigt o|slE Zatsttt, NOS+= el z]4]o] o] A
A HSE =R et Aot Ake]l A ofsflE ofu|shH, yfet 2|4 0] B A
A2 A AR A - Bl EAJ o7 AR NOS Al 9 A4= w6k 'k A o] ZgHo| of
d QI7t gH5o] AFE'R2 QlAl5H| SHth(Lederman et al., 2007). NOSel| g 7fg o2, NOSI
+ Mot 2|42 skl AEstehe wd o] £ S0l Rt A (Schwartz et al. 2008)3
et gE A Aol AU A A1 o] ofyz, WHRAo]il Bl Aolm thefRt B
xdoh= oA &5 olsiche A ou|gith. AAlE, NOSe| gt S22t olsi=
o] yetd] F FAE HHA o x Hrlskl, ALR|H oo tisl A or JAEES

4 & UEF HR(Schizas & Asimopoulos, 2024). whebs] ZFel 4QFE §Fstr] f1shA

=

0

F

gg
0%

fr = i we

NOSe|| digt oJsfi7t Ba2]o]cHNRC, 2000).

o, A Hetua2 2eeu Y 5wt o AAS FEFHMcComas, 2014).
S5 detel 9 wsag2 et 51 7|2 A4 lA A Er(Lederman, 2001).
=, e otaoA v 712 Hed2 F-alsctae] Aot FAR AdAHA B, ol
SS9 Fet 2gE FASE Hl Aol ol=ek A At o o]Foix)7] HsiA

2004). o] TgelA, WARS] NOSe| gt Q140 ={ief vt x|o] SH¥&29] 13t 7 0“401]
FF= 771 whizel, 25 uARe] NOSe|| tigh vuhgr2let o]z} ¢ FaskA 2-8-3tth(Edgerly
et al.,, 2021). A& SHYE2 Mohs AdlA Aoy Mgz B o] glons
(Abd-El-Khalick & Lederman, 2000), 5w F=°] NOSe|| tigt H4A3t o]a|E 7HA| 1L Q)
of Mota Aol 2l A|Xeg 7= 4 Qlrh wEkA, 25 WS4 NOSE 2K
ZHog 71227 oty WAFS Q] old7} stS o] FskA Al @Alo 7HEH o7 ke
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A5 OfHAY WEte] 2H(NOS)O et QM9 TiZtN 24

il

ol

FAEE= Agko] 9122 A5t Q) oW (Akerson et al.,, 2007; Bartos & Lederman, 2014;
Cofré et al., 2019), @& WAL thd ©7] ApREo 2= o]2fgh QIAlE LA 07 H3tA]7]7]
ofgfE 4 Urh= A7t AAEo] itk webA] 2 AH| AL & SACA ] HIA A ] NOS
w0 Qo] FxE
ol WA, 25 B wAREE] NOSe|l theh Q14S FAGh= 212 AH| WAl W& T2
a0 aabERl AAlY] a3t 712 ARE Aled 4 It Morrison et al., 2009). 1=t
Sy, 5 AetwAl, S5 et ofH|wAte] Bl 25 AH|RANE o E F NOS Q14 A+
Al e g e=
Z2 W AAE 93t 712 AA=mE Algotarz} gttt o]g 7t FAI1A
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A FoAs2 wstiete] dsket o|% 7 WA o7& AlAske A7) o]l Zrofst
o, NOS st alet wyf=2 705 Aol glolth. ole< 79 Hofxt=z A4t o
o

£ NOSe| Hisl] Aol shaet #o] giAu, sk Aol A2 AHielA 9 A<
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WAL P TG 27]0f SigetE R, o]Fo] W&ol NOS Q1A ujd &= Sl A A4S
aiASta, wsHistn st A o] sk wiAEy Q1A el et 4 FE 245l

Agsict wast.
2. 4w 54

B A1) 27 £HE 93 Lederman et al.(2002)9] VNOS-C(Views of Nature of
Science Questionnaire—C)2} Lederman et al.(2014)2] VASI(Views About Scientific
Inquiry) w45 AFESHAT o] & AR 7= B2 71E d5lA 1 fada erdidel
AH3H vt QLo (Abd-El-Khalick et al., 2024Antink—Meyer, & Brown, 2023), 25 7N
Bejo PAElo] SEbe Al 34T} A2 Q4L Wy, BsbE sl mee
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3. A2 24

e iz

A9 Am £42 VNOS-C VASI A2A1E T8t A4 1771 M43 23
gt S-S o ®, BHA NOSSH REN Ze9]9]3 7)5te] & 712 24 oS 25 25
oH] AR NOS Q14g thzhd ez gAlstqict

Lederman et al.(2007)0] AJAIZE HH A NOSE= B4, F3d7t 22 st 2]4] 0] £EA

E
= s AeRt eld B o, detugolA 7Y gl AREEAL e A T dY
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S G| WAL IiSH| EM4(NOS)0f 3t QIAlo] Chzty 2

Aotk (Matthews, 2012; Schwartz & Lederman, 2008). 28, Irzik & Nola(2011a, 2011b,
2014)= Wittgenstein®] 7+ AHd (Family resemblance) 7Hd-2 NOSe|| &-g5to], ‘NOS|
it 715 AR A NOS(family resemblance approach to NOS, FRA-to-NOS) & A|¢ts
Ak 7HE AP of® ido] shue] 3 R ddEE o] ofuzt HAAL o]ofx]=
BSAA (31m11ar1ty)—-4 Ao o 2 Lo 9tk Hsha sjgoz AR 71E JLAYUEe] BT
o] g2 A2 AN HFRAor Mg w2 Hol 95 715S olErthe ol Hlfdoh
Erduran & Dagher(2014)= FRA-to-NOSE etu& NOSe|| &-gst1l, Z7HEate 71
FAHE A NOS(Reconceptualised Family Resemblance Approach to NOS, RFN)' 22 Zd
shalrt [19 112 11712] REN H32 th=o] dgog B Aoz 7P ¢r&o] Qlx]-

l
A AAE 47 @A(BES} 71|, FFehA Al 1skA wid ) v e g2 gbst 2 A)E
ZAo= Abe-AE A /\]/\Eﬂ TH Q47) vl = ) &g olR1 Q) 7t o] HMFl
MO FAPE BRSO Gt ol A WF Aol e Ao] ohie JEgaTH
2L oJuldit. 71 3 A Whee A3 S7stn] M2 9FE FTS 4 UrkErduran &

Dagher, 2014). & NOSe|| Z-g5}H, 7ste] theft fofo]] EAfish= fAMdS o= 7ot
= 2 79 F8 HFr FaEsto] AAZe|a zFA o AXE 4 lom, FAlf 2 wofe]
AR 548 Fof wete] e A

mlo
EN
o4,
i
N
%0,
il

Scientific ethos
\
\
\
\

\ Wexneds ond
Mrns ond values | retnodcingieal ties

o0
. 0O
o = ind
S06ial certification and diss®"™

S
Financial System

[OZ 1] AR-AMH A|ARD} ALS|-H| =2 A|ARICZAQ| afst
(Erduran & Dagher, 2014)
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elue £ A7 113 28

7}, EH3 NOS 78t A 24

AA T VNOS-Ce}F VASI 23] 24 713 4
S9] HHZ NOSe|| et 4] % /5 913 BAES Aot eH, 99 Zolet 4
< 7o =2 Al 7] $F(EE A (naive)/ &8 (mixed)/ A= (informed)) 0 2 E-FoIE =

Astct. BA0] Bizet AHES ol7] h8] B A7A o] B2 AT 1910] A

14
kl

ot
o
£
2
=
of
ot
Bl
odk
<
k=)
it
B
ol
£
E
El

Joy

HUFUEO?LZLZ:

lo

B2 ZAAE FYstdon, B4 7F A= (Cohen’s Kappa)= 0.92 Utepygch 4 At
o] UA|otA] o2 F-2 HHEAQl =oJof HE WAS Folf oo o|2EE= Sl

. RFN 7|¥F At7 24

RFNLS NOSe| tisf] ghold #H-e 7jdto g2 5ty o] Za|dYa Qtof|A] 1psta] ¥= 71o]
AESIHDagher & Frduran, 2023). thA] ©sf], RENS #5}ko] o142 A}s]2] 2517
FAH dZAE nYQlFclng, B Ao AHgH BEHA NOS| W8 848

o} mEbA] AR S-S REN Ze|d9)az BAshd Bt g8 os 25 oHuAtE

o] Q14 oFARS: mhotel 4= itk (E 2)= RFNS 117] 2448 UAld 284 NOS 842

<E 2> RFNO| UzjE! 2MZ NOS 24 (Chanetsa & Ramnarain, 2023)

A RFN 24 Li2jE!l BmA NOS 24
- 2b5te| Atel-2stA Ll
i . Ipto| APS|A 2t
==X = = =
2 HQ} 713 . a0l
o o
- Byste] ZeH
Q12]-01442 A R EEEr
(cognitive-epistemic et A e
system) - 5ol AtelA 2t
ot guz ek
- 243t Wl
sk R4 - 145t o2
- b5E Z|Alol HAHY
APB-H =2 A HEH 23 - IFeto| Ate|d 2bed
(social-institutional et 22|
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A5 OfHAY WEte] 2H(NOS)O et QM9 TiZtN 24

HA RFN 24 2l 2HA NOS 24
Ateld QISat Mot
Ate|H IHA] - 2psto| Ateld A
system) Ate| 220 434 E - 2eto| Atel-2ehY WA
g2 d48 = - 2peto| Atel-2ehd WA
AE AL 2eto| Atel-Eohd WA

(1) B8 RFN 84 HE By 24
Erduran & Dagher(2014)0] AA|gt REN Ze|19]32 #8510, AR Sotof] 2t 91x]-
QIAIA AA| 47 QA9 AS|-AEA AA T 940 Bus Aw Bt L
Y3t 2ol 117} REN fef] IEE 217} Hofala A7 Folae] ggo] 54 4

w

B¢ Al AER RS 29 ol dyatet w& A7k 1910] REN 849 We=
23] FA5te] $59 ofshE JHAEE AL, ol FYH R I AdE ;A At
=47 28 A= (Cohen’s  Kappa)E 0.952, 719] ¢hajgh 4A2 Hlrt. 7o) 4|54
e e woeh AR S T Folof o|2k = sholnt. o 24 A, el wet
578 SHE ol =0l FFokA] g7, of#] kA4S REN 845 Zgokaltt. 39 “ME

AE X
E Holl Jepidet. A A oA -S5-2 e} 214 2] A4 A4S dastlern= Q1A]-<l
A2 QA FolA Thel 24 (Scientific Knowledge)'ol sldehs ‘Ck 2 FQstHon, & HA
ANA] FHO] e I Aol st 7|&o] E8H= AEIE AASte] “ARE]A ZFA](Social
Values) of] sigsh= Sv'E B/t Al §A diAl= o2 7129 REN 845 Z3teh=
sHoR, Wete] Ak, vt A9, A4S dgote] “HaEe}H 7HX](Aim and Values)', ‘75t
2 AH(Scientific Practices)’, I8} Z]24](Scientific Knowledge)'oll 2+t sfidot= ‘Caa,v,

‘Cp, ‘CKE 2RI

<E 3> RFN 242} slig 3=

A Al RFN 24 Ic

2HQ} 7tz|(Aim and Values) Cayv

QIZ|-QIAIA A sk Al (Scientific Practices) Cp
(cognitive-epistemic system) st 8HH 2 (Methods) C.m
248k 2| A (Scientific Knowledge) Ck

HEA =z (Professional Activities) S.p.a

st &2|(Scientific Ethos) S.e

AHE|-H =2 A A|
(social-institutional system) At QIEZnt I}
(Social Certification and Dissemination)

S.c.d
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A RFN 24 3c

AS|A 74z|(Social Values) Sv
AtB| 220 NS 2E

(Social Organizations and Interactions) 5.0,
dz| H= F2Z(Political Power) S.p,p
21 A|AEl(Financial System) S.f
<{H 4> RFN 224 3G oA|
=t oAl AX-QINH AL ME-HIEY N2
e CaviCp Cm Ck Sp,a Se Scd Sv S.o, Sp,p S.f
etE HEE 4~ Qe O|I2S A
ZtA| 21 QUCH
afste Adstof Qo 71
2% Z{0|Ct FOHE, MY S
f2lo| AE FH5He BE °
Z40| otsto| M0t & 4
QUL
42 At MIAI2E Ak
Cholff Z424&0|0 HAHHe=
E15te StEOo|Ct 22 A e o o
&2 Solf AR 7|8ksH Z|Al
= FE5IC

(2) 14 HYESZ EA(Epistemic Network Analysis)

B Ao AR 2 Yo EAJ5H= RFN 84E Afo|o] AAAS AZslste] 25 ofH]
@AY NOS AN FrACR melstndt stk oF 9l U ENA &7
(https://app.epistemicnetwork.org) & 285ttt ¥ ENAE dAoA EAsta2t ot 94
£ 9% E(ode)& EFSHH, 11 A7|7F 245 ol 849 &9 W=7t Erhe Z& ofn[_t
th LEE ddch= Falinke 1 #717F @255 7 249 FA 28 HE0t st Ae
Sjalalel, ol F @4 7 Qo] Zeichs AL etk B ATolAE & 39 117)
RFN 847} =] sjie, VNOS-C 42 Sgeld 238 44 428 39aka 2 ENA
TE E85to] Z@E REN 849 #3129} 94 IF A44s AlZtalskalt. 521 NOS

+ o "¢ {-8skAR NOS 7Hd a4
(s = 7§;§°] 1‘Jr(Peters Burton et al., 2019). ENAE 2-85}o] NOS 214
QAES ojEA AAsI=Z], Q4T 7+e] BAAL oju Arol

, 1831 A0 A= Ballx] 52 mota 4= Qtt(Peters—Burton et al., 2019). NOSe]|

wet Qe Teh A4, Bekd w w, AEd b 5 o aeel 9Ee FAE,
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el 25 MRS SUIAE ST
gom, (@) Wt AAe] FA, () TAT 220 Aol (©) FoHA BT ] iy

7, 9) TekA "] AlEF, ((10) AA=me] s - 22 Ahead W, (1) A= siA
- O ZArsd W, (12 Amet FA9 Aol | ((14) A=met A& =&, (15 ¥4
A o] 97) E9of| tishr= SF4 olsiE Hel 25 AH[wAe] Blgo] 7HF &3kt E9,
e}k 2| A10] Fd SHof tigt 2 A9 Ao A= oA TS 7H A odz} Hlgo)
75.8%=, xHA o A7 FoA HE&ol M A uehd Abd-El-Khalick&
Akerson(2009), Sevim & Pekbay(2012) 2] dA4et= o2 A B o, ol Wsats
o FUT ARE 2 AT 4 UL AHSH: ATl Aol ke, shAe Thes]
ssiEe] QA QAo 7 B Aole} TL olg® st AR Aol AW,
SR e ol S8 Wl

2014; Baykara et al.,

A7 Fols S8
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2oz, 2 Aol (2 Iet Ao A, ((13) e " W SHl disiAs HE
A BHe 20Tt 2§ dMiAEl 7 B2 t‘] = WEH St ol Helr]se] Tt
of Wt =& FHo| 7Hssto], Ftet o] 2o Mz T o5 Az ol2er HAE &

Qlcka 9148k 99k,

_4

7| W olu |22 HlolH 3] W OR o= B
5] o

A 7€ olEe] #AE & Jdvkar AR 3, V]S JlW ool IR dXS
ArgshA] FeAy Bimo] s E AEE o]Zo] AbEnh (ATt FolAk #69)

T3t R0 25 AH|IAES A Aol A A HHE dEsty], A+ dEol
A S AAdTh= weky g€te] 2o tigh o]afirt w9t ol AEA o AT
FoAz7t 788 A Yehd Antink —Meyer(2014), Gai et al.(2022), Leblebicioglu et al.(2020)
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So| 47 Avele Wil HEE Hel, 25 oulEAEe] Y ST tie ols=} Be
P sk

TFAA R, Aot A (Cp)at et BE(Cm), det AA(Ck)o] Be dolA 718
HIHS] et om, o5 Fo 25 cv|wAEo] Fabdat A4 Y SHel 712
FRlstant. A& &0l % 3=}t S 2ot 2 5-1, 5-2(3HE Zfr%)oﬂ*ﬂ:— Ul
A AH(Cp) 249 B £A vetid Hiole 24, A AAIet 22 7414 E-5of digh
olAlo] 73gkS E-jyitt, ESH Wsha HMHE(Cm) Q490 ExE B8t 4-1a(xt= A9
), 4-1b(t=m 3 ol bgfdol 2Rl nAE DL £ 6289 2A 19 B
A=A UErgeH, 539} 7FA(Cav)+ 3 1] o)t 73 10t Absl-731H4]
WAl 1 FE7F FEHA

HHH, AR -Al=d @4 AR —Ej&‘”ﬂ/ﬂ o-¢- At o= yebg=t], 1 FollA ARl 7t
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{Abstract)

A Multidimensional Analysis of Pre—service Elementary Teachers’

Perceptions of the Nature of Science (NOS) — Based on General

NOS and Reconceptualized Family Resemblance Approach to
NOS(RFN)

Kim, Jinhee', Kwak, Youngsun’

This study investigated pre—service elementary teachers’ levels of understanding of
NOS, the structural characteristics of their conception networks. Survey data were
collected from 153 first—year preservice teachers and analyzed using two frameworks:
the universal NOS framework and the Reconceptualized Family Resemblance Approach
to NOS (RFN). Responses were categorized into proficiency levels, RFN elements were
identified, and Epistemic Network Analysis (ENA) was conducted to visualize network
structures.

Major findings include that preservice teachers generally demonstrated novice or mixed
levels of NOS understanding. Although they showed relatively higher awareness of the
tentativeness of scientific knowledge and the design of inquiry, they exhibited lower
understanding of empiricism, the distinction between observation and inference, the
difference between theory and law, and the socio—cultural embeddedness of science.
RFN analysis further indicated a strong emphasis on cognitive—epistemic system
elements, with limited recognition of socio—institutional elements. Based on these
results, this study underscores structured NOS—focused preservice teacher education,
and the development of more comprehensive research instruments.

Keywords : pre—service elementary teacher, nature of science, NOS, reconceptualized
family resemblance approach to NOS, RFN, epistemic network analysis, ENA
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