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Agugta Agdlgta
Hslo] Higo] 38t mFo|A At 9u|o] Hlste AA 3 FAn KM= F3 G
AEe] FHate] EAo gt 14S FFA77] A g1 FHo] AFHTL YA Frh
BG4 93 LAFEAA HEHe B4 st 283 Y TS A% 712 AEE A
FotuA, B Ao e GAEL] FHste] HAd il 4] dolry Q12 Tl EA)
st A5E BAE Jgsia d7e A o tiEEAd A A FA FEAY
#3944 738 S FOE VNOSE E839th AAxA 43, H39A FAEL 5}
A4 A FIE ALY A A FHAAM QAA9 el SFHNT HEte By
4y ez AZ AR g B HA #38 JAGHEY] FHste] BAo| Ui
A e AE7A BHoZ FYAT|L 2 84 o dFHY - Z=E o|EY] §5}
o F 7HAE Attt AR, AY A5 H8H Aol gk 14& WstA7]7] 93
A& A3t 3 AFAM A T AH S AFde APo v dg
7} dtkeE Aol EAle Feto dig =S Wiy Y& A #3let el 3EA
of Tkt WHoE AHE 71387} AFEH ok & Aotk
FHIO: ste] B4 78R, VNOS

LM E

o2 93 Fste] BEAo 3 ELH el A}
T 7t Htu & Arg] A o] F0] H TH(Naiz, 2009).

EAstE A2 ofyA R o1
% 2%5% ASIAAA gFoiA e H8ty E4E& 723 Lederman (1992)2 38
of BAE Hstol thg QA ROE FAHSHA, FA A A9 g HA o WA=
7kA| e} Adolgka Ao FTh.

Hete] B4 #3HH Ag] V8 247 ATFAKAE AoldA FojE oA
(AAAS, 1993; Hipkins & Barker, 2005) #}3-3 A%l 44 & 9 8¢ YHO = 4 F
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I QITHNRC, 1996). T3 et EAo tigh Ao AT & F(Toth et al,
2002), 3 d e o3| =(Lin et al., 2004) 53 %Xéxﬂ, BAE Z2t1 gl T UHEA
H& F8A4 I AT Driver 9 (1996)= 3t W& Yol A 8t EAo| zt= 7 &
O 7hA oz AAEE doh WA BEe olssta YA Hete 71&

|

4g3 3 WY AL olfsﬁs}: Ag7od Bl A, A8-3487 ol %+8 oldstn o
A A Aol Felah ARFolH BN, FAUH 2o 7o 82 F SR I
st <4 23 Mow AR Qe =HA ARE ZPAA IoH gEA 2
A% oldlshs =94 BHA, Ao e YEL HEHOR AR AU
L 9t gA BHolA Fote] Byl Fad agg Bk Zolth, Selueel s
A% ATE e B3] BAol 2= sHAst 344 4] HAHoE AAHAT
20079 A AL 57 BA A2 AE FHE A8 Aol A QA
@ ol ZasUA Fste] Bao] AFHD UTHIFUA AN, 2007).

T8y A9 Sty BE 2§ H3o iR A FE 2HE FHA FHFL
2 #H3to] BAE odllE & Je Z2Io] HAHEA FAEANA A %—Eli AA T
ol 3 AL 73 YA erOME o e oyt AA #8 FA wKA B AT
o] Adol WA JFT B3t FH3te HAo] HAHo= GEJZM Hoe A9
%4 22 73 &5& 73 Ti}’*x} Aol of EHORE JAAHEE 3ol gt #H3tof
U A 2o] #8e st FA ¥t U= TS 0F £ e o FEU ¥
AEATE v HsAE B 38 GAENA FHEte Bgo] FgAsA AuA T
T AUAEE JHG 7|37t AFHo ok gt 2d WA FAnSE AN 735 FA
A #Hste] A tig &utE A4S HojFuz B 7HA o] AEHUT 15T
o H8 FAEY R&KE A LE&IARLADN ¢, 2006), F3n F3 FAEANA E
2 2 97 S5 AFAEEY 9, 2002), F3ta 3t GA oA HA A 3o 2
AC-)] i

M

T IR0l &7, 201008 AAEET 2y AFAES] o]d =8E g714
BHE AFA X Aoz i

3 ASdE B8 7 BB A4 R P F s Bty 2
1Tt 8o RS A= Q2SS A3 EAAH| A &
Z o th(Schwartz & Lederman, 2008; Seung et al., 2009).
VNOSE o] &3 thdd &ofollA @A &Fstn e AAE AEFT Schwartz9t
Lederman®] A15(2008)%) 4 &= M}z}zg clE sl e T o) 2RAE =el
A el shatel eA

ful
2
rlr 30 m
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1. SICHA

O

B ATE A% 27 05 24 AGIARA] IAFY Ma}z e e
BgoE STk S AL AU T 25pdol AT Folv 3, B8 BA 3
A9 A, wAe 38 AR e A Zzagel Felsh g u} o) F s
0B S 3EE HOE ATE S AT FIT Y F B
619, e 29elck A Este AAA 3 A ABe BLsk 2f 440

el SAHNG, Te AFA £08 AHe] 7 Aol FEG z2agel S99

o] ZQl 4¥o]3 Schwartz9} Lederman (2008)2] ol ostd £ AFo|A thFojd ¢
whAQl #3te] BAo] 8t SE g9 AAE Holde ¢S 2 Q7] wEd v
T o

23hel 3L HAGAE WE WA AR g1 FLs Telsgch 94 2
& BHolAE oy 7 Bohe AL PRI Sla A BE Uue st

A =]
Tﬂlg':l'n'_'ﬂ

™
pal
HUl

}

ATolAe #8 FA FAEY FEe] EG gt A& Ldotr7] 93] VNOS
(Views of Nature of Science questionnaire)E AF&3tATH Ul ATNA SAE H=Fo]
U OAATGE QAR F2 ARREHD QoA EA, 2008) EFFEol tig 2 JHA] A
FHol AZIHL Aot AME SEATE AA =7 AT =9 24 £ 3}S 4
g 7ol Aoke 740]*7 EAE Folzl AY Yol A gF-Ho g Qo st 4o
SEAZ o7 RS AFdFAY F2¥ § dvhe= AolTh(Lederman et al., 2002).
Lederman 2| (2002)f VNOSE}% NYy AEAE B3 M-S Adstaz 51 A
AR BlYEE o AFE 58 FREATHLederman et al, 2002). ¥ AFNAME=
VNOS-CH9| 1058 & 7&3< Hg3lo ?i:rL o o]gg] Tjrﬁ Oﬂxﬁ 5“3 5”301171] ’\}
A AAE DAt F3el o
7, B82S Apolol Al #3t9
al,, 1997) o= A= A&
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7 =AY A7 Yo REHA A FLA Hi Je 54 E(Lederman, 1992)
T AEA 0 g SHLE Tl 67t E AdEste BASGT &4 tidte e EE
67FA #H8e] A& NSTA (“The Nature of Science”, 2000)91 4 A A3t= AFIAT Y
St RAE H3A A o] Wk Fseths T A9 A oIt BAE 3814 o]
AA AL BEo] RRHoZ 2AG T AVA 458 A¥H A5 2AT Ut
= HgA o] A Az ZAT oItk AR E BdFe] o2 EHo|H, 8}%4
of A HAAAA FekA el H8kA FEAF BoAE FHAG] AYE F Ade
Heke] FRAGF o2 EA oI UAE AT A HHFHANME FH R QAL
of FE, A, A B Yo ol A o AHE 1dets AAE 2F
ok AR Aol A Aoz e e e ol A WA, #8ho] AL, &3l
ofs FEFE Wevhe FHoto] i A3 A, £314 G olth. AT O R AT o] EH
WA Atole] #A B Ve A2 WHAF o] TR0tk AAG et B oA
A 4 B43L7] Y AFA 2910] Lederman ) (2002)7F A AT E=AE £A T
Z X A (naive)d B4, = 7|(transition)d T3, HE7Hinformed)d FHOZE FESTH
NE AEANA FAELS A A4S =8ui7] Y3 Tdd dE ANFES a7
W], §38) HAA AAC Ax g gl & FAHEA 49 23 FAU
& 5o 2Y 2o AE7Kinformed)d #Fo] =ty stHstE AAR A
Aol AH SHY dAFol FAHA ZF 4F FE7|(transition)d FH o w34
& £ #8A HAo] Wz} peAE B Ao ‘2] o 2HAT HH AU |
ol 27 tisf §rES AASAY & 4 ok MR derhcy A ¥y 7
& B HAA Y A Yol 2RAZA B AR, HT Ao
I AT uetE Azte]l AdSE AR E 25 o BE AXE AT Aon
o]Z Qe 12 o] &ef A& WA Uz 5 Sl Aotk dE S0 A5 @A ¢
7 Ae AT gl REAR g T]Eo] wA o WA A
Aol WiztE 1 sojd & QUrkCs A HHlyd SHI

StATh AARA ol AAE EA SAG AFAT} 1A £4F

HE 27 2% AL A8 Fe Azl daide ATAN =95 AA HY BHS
AARHGT.

o

;g

2 drddAe FAEY SHE $A 4 990l w13 H LR AAEAY. o A5
S Tl At BA F o/ GGl S0l Al BH T ol A BEH AEAE
e Ao 2y ol @ 149H AANE FeAE 99 o dudE dyE 2
ﬁlrxl ceur] oo #ekel B0l zta e Pt e 1H T w(Seung et

5 2009) HFA FYEY FY I BReHoly dAHA de= B FAT Favt
MF}. neb dFAs 4 49 F Y =gete S 4L 15709 22k FH
Z 24 FA AR BEedAY d8HA g B3-S Sede a9 23 23S F

A7 Ang AT
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G9g dold o) 482 A Ao Anye A3 + Yoty B Yk,

Stol T@ A, BEA 9 JolAE 425%0 ABeE 3199 G4o] zn
A2 AL, 52.1%00 AT 389 ol AR BHe nyh olde FFae
A E ST, 340 RRAY ol Gl A3 L8 A 5 A o2
L oobhthe 24 BHT FEEN ARE, AF

: 9 B3 AN Tl AT ERe 9FL wrs
AE7hA Bl ggic, xmz, FHE 2T Y FYE TS ATRA WA
AAE YA ol AT ool E FESA 4857 Mol A3, B8 Lud o5 o
B gt F4ea o
£ PR Aol E §7.7%0) HTehs eame) SIS ZuAH BHL
T USth 2RAH BH YT o 23} WA TP OB VI YT BTHT
£o] 0 378 mol FUNHL W WS @t 93
SUth. o= Thek QA7 A4S Bof @ Aol o
¢ A% B BYE Aol 4741 7]
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O

=
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rr

m» FH'U 1

stk 7hed WA 1579 23 7hed AR BeEAY 9B B
47 =3¢ FAHOE AFETA I} ofehe] HolAE A AAAL FEE]
PR M2 02 43S B9 4 B3 ) SN £AE FoAaq
ko] e 7 Ao AgHE A £F JuFT

e do §2 & 1>
ol 2 ffr
N

Jh. “DbsxIMel MHA D TSR AO| BYH KOl THE 22 b 2HE

<HE 2> ‘UUXIANQI EFA D ULKIA0| FHI XIFO| THEY 22 21| oAl
AR 4o 244
ZRAH BAN)  HEAA BT 27 B

N (0) ©) 0
B3,B6,87,89,B15,E1,E2,E3,E5,E6,E7,

s} E8,E10,E11,E17,E18,A2,A3,A7,A9,A10,

Aao) T BSBALCIOG) © ALLAI4,C2,CT,CI3,C14,CI5,CI6,C1T,

AEA C18,C20(32)

7k 50| B1,B2,B4,B10,B11,B12,B13,B14,B17,

A E4,E9,E12,E13,E14,E15,E16,A4,A5,A6
I B16.09(2) co(1) ,E9,E12,E13,E14,E15,E16,A4,A5,A6,

AS,A12,A13,A15,A16,A17,A18,C1,C3,
€4,05,C8,C11,C12,C19(34)
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B1,B2,B3,B4,86,37,89,810,B11,B12,B13,
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C9,C10,A1,
wAs N BS.Bl6 . E10,E11,E12,E13,E14,E16,E17,A2,A4,
o)zl ) A5,A6,A7,A8,A10,A11,A12,A13,A14,A15,

- A16,A17,A18,C1,C2,C3,C4,C5,C7,C8,C11,
= C12,C13,C14,C15,C16,C19,C20(58)

T (0) (0) C18,A9,E4,E15,E18,B14(6)
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<¥ 3>9 o9& A A A F 589 (79.5%)°] ‘HEHA Ao AAA ] I AR
M BAE Z2E0 JOHA FA A HAR o8 FE Q4 HIHe 2EAA #A
S Zty o} o] HE U S SAYE THOE npP A 8 222 W} J5EA T
oA FA7F FESA FHEA HS A oL FET FAE S5 HYE d
HekA v WA R WA dAtke Aotk W] AA #H3tAEe] g #H3hA A
e WAFLE At Qe HAEL AA T3 ojA 73 HAo] FAH
B Mg AH3A Fete dBA o]l =8 th(Schwartz & Lederman, 2008).
FAEL B A HIIteA S TS Al AdEHAA AFHEY WA, A T
Zol| e thdt FAEC] W3l T H3 A2 FAAAS dFsdth 22y o]
WA a4 B FHAAE aH(A AANE TS o2 HAS A2 SHA AT
A2 I AA 2-E FIL UYEE & 7 AUtk olFd 42 AgA Y& A FA4
H44& EAZ A7) WEeo HAST HAZ 43 WA o2 WA gigh £
W A8 AAVE #HEHA YA ¥, BAAE B AHALRE AT F YEE o]
29 ¥HAd HAHo] FAHLE AFH YA &7 Wi &AxE dAE NG FEE
7187} AlsE L YA Frh

H3A o] 82 MER FAY 71E FAl td jA st s W HAY BAHA
Y = AGATE @t o) F3te] 3A el #EA o] HE 3 n|7} FAT
43} A2 9] AR o] Zotgo|7) At AA AgAEAA o] B2 FFE Gt AE
& AT BAE AEPEE =9, JAd #EAY] & #F AARES dHHoE HH
sted F83 IS 3t Yt o HA 9 V)T BA ) s #A A YA HA
S oh9E2E 2B AP S A T A5 71 Ao g vHH HEE 2] Y5,
HAZA AT WFE NFAOE o]EY] oHE F Atk THBE AT A X FH g
AEA &1 38 A FH4 A A LS o2 THE AHE F8 HEgA g F
B3R AR BeHA @v HAR o2 FE o g Ao R Wikd Fdavt qth

Ch cotstx|Alo] Z¥A XtZ2o| 2 ehnt mpste| FpAnt o|22EM 24 7he

N ES)
<H 4> WGIX|A0] FYE XIFO0| DHE W} ‘AR FAEL O|2QEY 24 2to| 214
HeA o] APA A5 IAF
B I} =714 A&7+
FHN) FH(T) gegcel()
E1,E3,E5,E7,E11,E18,B3,B7,B
N (0) 8,B9,C15,C18,C20,A1,A2, E14,C8,C11,C12(4)

3}8}9) A3,A7,A9,A10,A11,A14(21)
FHEHR T (0) E8,B5,B6,C7,C10(5) (0)

o] & E4,E9,E12,E13,E15,E16,B1,B2,B4,B1

BN 1 o E2,E6,E10,E17,B15,C2,C13,C1 0,B11,B12,B13,B14,B16,B17,C1,C3,C

4,C16,C17(10) 4,C5,6,C9,C19,A4,A5,A6,A8,A12,A

13,A15,A16,A17,A18(33)
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Analyzing Science-gifted Middle School Students'
Understandings of Nature of Science (NOS)

Euni Park

Seoul National University

Hun-Gi Hong

Seoul National University

The nature of science has been recognized in a great deal in the field of science edu-
cation. However, only few innovative programs are offered for science-gifted students
to improve their recognition of the nature of science. The current study describes and
analyzes science-gifted students' understandings of the nature of science (NOS). In
addition, the study looks into contradictory views among the aspects of NOS, which
are fundamental data in constructing target programs on NOS for science gifted
students. Data used in this study were collected from 73 middle school science-gifted
students using an open-ended questionnaire, VNOS. The results of this study showed
that the participants' understanding of NOS was significantly distributed on naive or
transition view except for 'tentative NOS' and the results revealed inconsistent view
among the aspects of NOS. This study proposes two suggestions to enhance the
recognition of science-gifted on NOS of science to informed state and to have
consistent perspectives with other areas. First, the role of experiment has to be
changed-it should be the process in constructing scientific knowledge rather than an
instrument to check scientific knowledge to transform perspective on experimental data
and scientific knowledge. Second, various opportunities must be provided to science-
gifted students, so they can experience the culture and community of scientists and

science to gain a wider insight of science.

Key Words: Nature of science (NOS), Science-gifted, VNOS (views of nature of science

questionnaire)
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