YW M 22@ H3% http://dx.doi.org/10.9722/JGTE.2012.22.3.703
Journal of Gifted/Talented Education
2012. Vol 22. No 3, pp. 703~728

AEN 18 WIS S5t =S5t Ax|S9
.|

H7l2l= 7Y ols 2t =M

zd=x Az = Y% of &
agmAdte  gFaqdna aFmuddE AgUa

9 PPe FHOE Wel IS ohry, JARA A
AT AT 3 A, G5 A3t 71E ol 25 AAIA A ol f8
2 EY R 54 FAsgrh B, G5 B3t B2k Al € A 3ol A

LM 2
IAuEe, B2 E 4 £79 52 ZRT 3= Ok 183 g, EEgde] A
TS Bad AE g5A49 43 FES AUToE ATAIE U BEE T L§0IthA
goll, 2004). YA GG HEE AdMe T2 =AFA nE5HHE AEste =3
T AS g of gk o] & AMA wAF FA AE el AP A AEFO
2ZH AT EY 1ALH YT o] Fo] Yol dTh(Maker, 1982). 53] EE FH5AE0
shte] 54 Ao miE YL e o] ofyrz E Rl st gkl Al e

84S AWt UTH(Troxclair, 2000).

A3A ARFASY HEAQ W5 EHOE A8 A9 FAo] &9 HAH I A
A
|

ARTAL B33l Q) O TH(NSTA, 1984), 53], A9 3¢ 7|22 oo 944

WMXXL: o] A < (jungsook@snu.ac kr)

703



AMusAT M2 H3E

A de VA GEGH o F olgdled § BE BTREL UL 4 9L 2ok Jue
o3 FAHThERe 9, 2007). B 8 GRS Ay 20 FE B3 Folye A
o= %

of 3t Ade 7Iwtew & sk Axo] AAHYU &<
(Sternberg & Lubart, 1993). o]A¥ 78 FAEY Mg o
e Sfsl Aol 3 Ado] MetE = AL A3 £33 A 9]'1“1 Al
2/338}5 1 759 th(Vosniadou, 2002). StAIR, SAEL g Aol o] 7

al AN 7HAA He, o]E ERE A2 Ao Ad e 353l
4ol A1 thet 2 B ohieh 4 54 2 AUACE o e Hekid:
=, S0 B2 dehis A E3 A7 AUD 9l H8 AR Aot e
Q5 adme o AHAZA B AAE GIPE LHE A Adoze W)
ol 2olA7] YAAE A5t e BAsHE 4ol e A8 ESH Fold ATEL T
B 559 A B U f58 TR AY % BB 2ol Besle] FASHE 4ol
834 Fth(Magnusson, Templin, & Boyle, 1997; Tsaparlis, 2009). &, LA} 7 W87}
ol Fol A AT F3lo] WekE olFo AR ohiol YA el LulE st )

gL Eng 4I5S 498 £ge ATl AT Aol

A9k G A E2] E4J(Mansfield & Busse, 1981)& & 1jste] /E FA o A
< SN AT FY Al tig AFEL R AAolthel B, AR, 8%,
2009). wAF AES o] &3t AT A et A2 GAE AT AdsE ¢
e A AT FLarolth 9 F BUd 1A Y95 HHH AARE g3t
I old wet £Y4E& £ 9 B4dhs BFoEA, aFdg Ao AnAd 44 F4S

str] Y3k AB2AM Y 98-S FFsts Aol Hrlo|th(McMillan, Myran, & Workman,
2002). Shavelson, Baxter®} Pine(1990)°] £& £ &5 H/IZ A4 3, £& ¥
7t Y 8502 AEE ¢ dua AFE AAR Wrte ueds A4 <85
g ol$n Atk Bt A4S AT EAF2
7k U FA ol Zol Aok & Aol
A A7k WA K2 BN T80 4
} 24 A2 o7 47EL dUE AU 2 W WY
1 A FE5A 489 # 98 WAL AckStanley, Seigel, Cooper
Marshall, 1995). 9% 2 238 ¥ 7K Dyanamic Science Assessment, DSA)Z} AR = 435
4849 Wy B B wad BA 4 2L o S A e
A&H o2 AA = W ol TH(Magnusson et al,, 1997). o]& WA o2 FFHQ HrtE A
Bob AAAE AT B89 93 B5 D 4D AVl 20E PHOE 552 A

wg A gloskg =238 gt 3

Rl
PNl

o M 1g 4o
offt
[o

A2 7

Oll‘

e

AN

b
an)
e w

x3
Ad A=

ol
=
o

[e]
W
5

a ml

=
o} ¢

2

b

&

Fohe 71%el sl Tejshol Ak mgol AR S B SIS 0 aTHe
W5l dhet gebA7] e Ashe AAs BAN, £42 ATHE 6L 2D
AE YARE A% BE UE AT FIF B D GIRE SAAY 4



oSx B3t BIIE S8

[l

b

sotet A Eo MUIEZ Y olsf BE =24

g AAsH: Ol 3A BA, stEE, A S5 A kA SHo] Badd o#d EAE
& H3 YAE AT Hotol w%o}ﬁ}i & & Qi
olel £ AFolAE wAS}; AT ALSH FegS A2 dFH B3 HUHE B
2% #H38 gA9 #7152 A ola] AAA YEhd 2~AEY Fde A¥ET, O #A
S FHst] EAE B v o] ATEAE A
1. 954 #3 Hrts 3l 25 A3 FAY #7132 M ol HAA A e 20
249 FgL oudrh
2. 954 #3 Yris B3 dehd 25 #3F GA9 #7132 g ol AL ow T
7}

II. O|2H Hi&

T8 Be AFE0] o]FoA
olx]o] ThChi & Roscoe, 2002;
ZAE 84 Aol A SS9
ARty O ARE A5 Qg
Z 338} H7}(Dyanamic Science
o]
el

el
oh
o
fu}
_0|£
2
[~
[>
frt
i
o,
:‘u)l'_'.
T
rr
o
oo
o o

A 3

I a iE HEE A oY o WHEe
Havu, 2005). I A= A4S /Mg WHstE £X

ANE S BT B ofy g Jd S WA TE FAA
29 W3 A 3 HEE AFste PHOE
Assessment, DSA)E} YA A& F5 82 WA
oA ZRTEd W S g M E AE5HoE FE3= W (Magnusson et al.,
1997 0.2 A4, ZHTEY WM wAel A dsage A AAE 5ot s Eo
5 A dolue WsEY A&d IS /e st i wstE £
g yolrt 3 g o g dHdste ALY Bt AEE AAA & & JA Sk 4
=, M Ee] Zhe MdE Fotete WrHHQd SHES ol g WEE St A
& E5E AFste 2FHA FHE FA O 2 "ot 53] o] WAL dAqE wR o] F
olA &, /Mg Aojste Y S /M FASFAEANA dF5H BIE T M ol HA <
4 thLidz & Elliott, 2006; Stanley et al., 1995).

2
18 ox oh
> of o

=

ek, s woE BA A

Al
ol

o oz

DSAE HEHQ FE3} AAA F83] dS3tA X ZAF 7Hs8E 53t ol
%L 0 u A u Fof SYPHoE EAE HAY & e ofF Y WHEE
2330 2H o2 g AAYY AEE AS A (Stanley et al., 1995), 3HIY] 18 o
ANE A NA A AR FEAE oA o] R FA9 FFS A B
AT 5 DSAE B3l Jid Wyl hest W3l AAs FEAFOEN FA| TEY AlAF
He 4L 4 Jddx AT 1A 23 Terry? JEHF UEe 1802 Yehd d4o) o
& B8, Ao 7l E AW, Y EA o] ARE, | tid ALY MukERl &
< gYslste] B4 ARE AANTH FA DSAVF T3] A9 dA o)sve A5t
= Aol ol nige 5 2AsE nFHY FHOE J|qEE FAAT

DSAE X3 SAEA A Ed 4 S& /PEdE BESA S AA @45 o



o

(o3

o

rot
oo

oxl

P,L
rlr
=
e
to
e
i
R
i
flo
P,E
rlr
POl
o
o
Jot

S A
2

At
ol
2
o
il

>
i o
ol
ol

X

it

ot

>
% ot o
o
&

M
rr of
o
X,
ro,

AP sy M
o
ko
-
i,
i)
d
AC)
=
_?_l,
o
it
o
2

o of
X

>
i
Lo N rlr
ox
)
o (o
=l
of
2&
fd
El
> o
IS
El
rit
_o‘g
(2
Y
b
>
kS
>
El

(T

o

ol

=2

>

£

S

i

IR

X g
X
>

JPN' K3
2
ok
2y
0,
lo £

.
X

@)
w2
>
fr
L
of
=
El
)
o b

ftl
_L?(_',
o
il
o
A
ol
e
N
p
2
>
-d
pos
flo
- o)
B
N?LI
por
r O
N
i
£
A
9|L
H
e
9#

N
iy
P,L
H
2
N
i)
1,
i}
o
o

4 rlr
o
o
i
=

e K
N
to
rio
o o
) o
e

Ky
P
o
i)
A<
il
i
od,
P,L

X2
[
s
El
=2
ox
r_‘g

o%ﬂl

I‘R oo
2
= o
o
o
o
o
it
rlr
it
of
o

o
=
o
oftt
oX
lo
N
=
]
lo
o
e
vl

o I
i

2
N g

H
K]
all
=2
0z

g

2
>

= =
AN AR AAA 12 598 TS F OFP Aol B HolE SAES S A
\=] = =

=

-5} 94 T (shipston et al., 1988), F AEHH

OJANE AR AAA 1 43 AT A7|F 2o B3 YA T (Heller & Finley, 1992; Shaffer
& Mecdermott, 1992; Webb, 1992; Millar & Beh, 1993)ol4 A ZH QWA thekgl 7 dola| =
1 Ao g syyE SPYEE B AT DSA JEHFH AAHAG 24 dAnsde o
FAZ} 2R du wAE GANSE AZWARA FAE AER g =&
pom, AF FALEY A A7 Ut F5 WA TR0 ® YA FHYE

7 glo] JEHFE YT 5 AT

SR ENA FaFgA Hol A A AAA 27F BEYHAL olE EUE AFHH
AT grld B 4@AAY ol A=T ARG, E5AFe AR Ad 2
5 W8T A AFES 53 FAEY NS v O R DSAE 3 UEF Z2EZY
Z29S AEEgn JEHE ZREZL 23} A £ B 2ol o|FoiHT) 13} HA

¢

=

706



5 XENEE WS MI|3|2 Y ols TpE 24

A Aste] HdS =dst
of 12 AT 234 el A
ek
QB R ZREZL A
& ol3fste Y
32 T WY 7=
HAAANA 13} 27} A

220 Qo 2
LERIacE

o #3 ZLAHQ o] E HE F

BEEEZS A4t

]EIEQI -—I-LH SA O]B‘H i] q] ﬁ‘l?raol:‘gl ;‘(]_OL ;ﬂzlgl _5_]_1_1:‘ Q)
ﬂi’e‘ P4 + A=S L R dAT. o)F =gz 2]

T ETAHQ o= o]F & Q)

PA

T4 FHE, A 57HA FAR FAE o] F 01%'{1’% Zh FAE A
= 2MEYY Fo7 Fehes ARl Ftus A7) s 7
FZel M AFATE el Bhe 2AEYES A A ATk
AANSES stATt. 7 FA Aol 9A wAs AE A A TE
Ae 2AEGS AFet olE EHE G50l HE NPor dojstd = A= FAs)
=

1
—34%% olgstel s} EM .

rulru
N
4l
o
4

>
23
oy
>
D)
o
g
ofrt
o
El
ES
wn
1o
e
El
. o
_V\_l‘
ol
ox
=
o
fuj
=
[
N
toe
>l
i
i
=

il

32 7t AN AFF Lolrr]

1 G o (%iTErl'foé Lotr)
2 %j:l'L ‘?’]iloﬂ u}% %7] ﬁi Z_} ;(]Z—\oﬂ}v],] Z{—_'-L,] 3}7] OELO]'E7]
3 HZ Aol ne .

A7 249 HEad

4 armez AT 249 72 AT 2444 AR 58 S
5 T4 849 AT #+z 1 AT A 9 x434 i%— sol37]
6 TERINENI I @7 3z 2

707



AMusAT M2 H3E

g H= D
7 GTASEEY wmz paow Aaaas wuag Taa)
. e ddd mE 7ol 4494 BEAdeIN A7 8]
8 e 7o B @l
0 Cam AFe] AdAAg ol AT 2ANA
= i HESE WAUZ S|
- Ak
y M2 AL S geaanzan A 2949
HESE WAUE B
AR A gAY F2 AR HFAZAA AA 7 $ANA ) AR
! %;@ﬁ* 9 A7 AEdd 58 Fs)
— ¥9otst7]2 2
o e AR AeAe 72 AR FEAAANA DA 719 A4
gaa B A BEd AFEE Hla]
AT A 949 5% Ao A9 B¢ 4304 A7 245 84
B uge 2 FHes  71$71E 58 4F 5 S
7|13 =2 229 % HE o3 i
L AN ALY 7 e BRI 294 A2
Sone g U AR EF HEh]
15 A= g old 3= el td Auel 4z e
L AX% AAe e 195 go] ABE F A, B, C Al AHolA AHE BABSIT
5 O 7% A% BER FEE vude 1 ojHT/p
oA C
p— | O s a=EA HALN
oo o
)= | (+)=

[O& 1] AHBAK] 1T 2GOHIAl

Lb, AFE ZARR] 2

A AR 25 AN Seels nHE 98 =48 BYos PAsLA )
BA RY B0 W/32E T HES YT ol FAYEY YA
BAA) A SRR S A9 £40] BRAGE ATAES WAL Ao
A%, 9=9, 2001). DIRECT Version 1.2 ZAFA|(Determining and Interpreting Resistive
Electric circuits Concepts Test)2] #3& & £ A9 EZ o] Ritsles 2dS AFAIAT
DIRECTE 19979 M&® ZHAALESgo 2 A7 2 A oAz HAE 3 Ego=
ZuA AT Qo Hdey Fgoznt Ao TH(Engelhardt & Beichner, 1997) £
AT e Aok A A2 wE =9 w9 W, A7z 7 AN A7

708



=
TL_A‘!

~
S

|2 704 olsl T}

IR 2| H7|3

e =
=St

o

E3
S

i

HO

o

Tol”
[E]

LHo

|

O

A AAA 29

g

dA= (29 219 2o

1o°
Ak

=
o
2!

17|

<H 2> AMZA| 22| SYTEHE

T3
A 1A, AF20e AE, A5 2709

Waddd e £ ¥ vln

AA A, AA 27

AdoNA e £

N
el

ol
ol

AT Adel ¥ =9 87

AA A4l e &9 87

o
KR
Fo|Z
it
momZ
"
W wy o
o [FL
10.1\_ ..% o
i) LR
R
m | W%
o & 7
= o ™
N o | oy o
= wE [} uE
"R | "R
o
o W
W &
BT
o W
mu W
x| ®
L .Ho
NN
o
=3 o
it | =
B =
=
fnal

4
5

™ w
ol ol
) .
=3 =3
3 3
NN
No No
oy oy
A= ﬂom A= dm
e E
e
" of | & oF
O O
W WW w mv
|
B! B!
oy | B oy
XTI BT
|t
A A
oy oy
w | W
B! B!
eayl eayl
G
5o
f kel
g:e w o
T
I3
o3|

32
3=

=
.
=
.

bl
bl

=
[

=
[

%]
3
%]
3

A]
A]

| g W
w ' |z UE
7
W o) | WY o)
N | T
X X
& &
w |
o | w
| B
w w
< E
T
o)
B wiw o
o WE
0
T
X B
o

8
9

selc.

fof <U><th>o] slzo} ol 74

3

3. I3 2N 42t AT B, CE F7IE 97

L
<t>
ki

® |
— w.

@

«3) = ﬂw.

71

O <IaA <U>2 e W, A7 A ALHes AFFL oH

O 9 187k

[O8 2] AXBAX] 2 2FOIA

709



AMusAT M2 H3E

Brown3} Ferrara(1985)9] g2lo] 9J3std, TSI = olso] of" A YA HF
Al Y& sted d8% =13, 53 A 2 V%E AL A, FA dAe
A ¥t A4S Aolste dol B =29 vd TR Jofdn. eI E
FEFEEEEY TEA)D do] Aol TENE BE F Utk o] B AFE &
Aagtier #dd ATFE@ev, 1997)00l A8 Zo] 24 FAERE 53 NdY 5, 74,
Adolel| wat B3 F3E& AAst MEeATh. DSA FA Y £ 78 dAE <#E >
=3
<HE 3> QIHREZEZE M 1FH : MF 2F2 o[y

ki W&

A= 4 A AFF dotr7]

1w AFEZ ol (RFEE doprr))

2 Aol AT AXel BE ¥ A= 4 Agolde A7 §7] dofur]

s aq SEPIC BE AFAY dusel BUsRAA A7)
EERE! 2 wy)e) Ws doju)

_%
>~
>
2
=2
_L?L
o=
mln
2
N
L
>
k=l
%o
2
o
¢
ox
lo
4o
s
=2
£
o
>

St B9l BB AR ZZETAH AN 28 175 A2

Holiol g 283 Pl A ABHLE ol FojAth ABHE GAFo] o F Yo T
WA FES ol WA FHolA Ak ATE TA G o FINEE STk
QBB AHE 247 W2 AAHAT e B AP BAS

¥ ATE Y BE 25 BN Astel AR A8 A
3 AEHRE AR Fol AT AR AR B9 J10gEE =R Gy

c

9 g9 Ay
279 A WEREL B wEd /=39, AHRI FRE Fo AT 8747

B RE F7}et 4Tt
B gdsty g 2o ge 2Fsn
ATE F 0}04 ARBAT ol WA EEflo] FATA 222 ZAE sAdstE A
of AAA W £F AXE AHES] Y% Zlolth AE R ASE EF AAE A3}
3 T BAegTh Ay AF(Bull et al, 1999)0lA o] FAR ~4EY #3

AA VERd 2HEY £ 27 EAES UEJAT A FYS F9

% L=t
Lol g A B A B4e 9% AEd
|
=

710



<H 4> STH LY FIQ| CEHT ZEEE EA oA

# o]

3 F

FARR@TAY &S ~AEY B4
73:

JAg AL e 197 2o ddd £ 48C A AN

U wgngn mzEy g o9 5 gop

S o

2 CBA 9|8,

3 9P A A%

o AREL. AFA o9A BaoLR. ()Fo=a TAA AR
L4 el AA6A AL ARe, AR (HFAA (FOE Fhe aow
AL e S CF AY Bl HE A gora,

5 (A, B, C 9 2=7} Zth o

6 7} Zols.

7 9%/ LTI} ZETp A o

8 (FA 1Y) Ao 52+ AFY 42 o HZopAR

9 ojplo= 187 go] ZF REA HFE HHH F7e Bl S o
A E L} F3}H? -

10 #Zolg

11 ¢ 2872 ShA o

D A%0 48 JHoE AAYRL.
B

13 785 o)A BE ABC ¥ H7E FEAF

AE. (WeIAE) & Aol 319 A7E AAdch AAAT7 L. od
@A E) Thgora, 2AAZA.

15 of 45 oGz ojgAp J=4 f=

IS GAM AA@ A0l ofet A S o A AL,
16 2YAL BT 2L Hola b, o2 ART oL ol
73, JAL olE 2 s}

|, 284 o7 §#o] FHE 59, o] g o714 7FE A gel od (FE
B 2 5] o). 2817 HD)o) AY Borok T S ohk AR
o], o714 L. Tk svrt FEFPEE L. AV AE(H), 2TATEAIL,
18 AZL. o714 e0W) 5v7F 233t 774X (-F) 5Vt
FAEAZ L. WA= 2 glol.
o1 ¥) WA= A Lk F 19 £02 Fop= A% o
19 dUE 4 o4

2y oA gof gLA ZHy 5V} Fok

20 AR ¥E& FAFE.. (pause) TH?

21 of. HFE. ofHAH S 7143

22 EEH.. AUA HPEA BE008.

711



AMusAT M2 H3E

I S5 et BUIE S ®YIS2 N Olsh WEUM LiEt ATHBY LAl
7h M7|E 2 JHdol| 2 S AXNA wWEeE ME
25315 QAEe AAHR Aol Ul AA e oASEE Hoteln, ol B A B
SEoR SUSE AL Y oE AB 27EPd F2@ 24 AR} DoHMinick
1987). <¥ 5> 271912 A olsﬁ @EOH B9 AN AE W42 e ZolT)
AT 7L e Y £02 A-L7A MISHAL ol AAH T FEO2 nl
o AARAA 1,29 5 9 ;

AR o] Aol MwA MEA 53R o, B, E, L A F HAA 11 4
Fo| HAE B 2}017} A veRTh AR AR 10] 258 4, 53hd w877 o A
ettt y&og 745 nlud G4 SHEAA &5 EFoE FHHANH, AR
AR 28 FA SFAEANA Hlnd e HT WA E FAE Stk aF FA 1004l
a3l 553 oldeld #H&H AdS A vt & 4 Ao, #3534 Adg HAT ¢
£ A Eo)gE APATFNA AANFHYY 2MEES 7R T Y-S (Heller & Finley, 1992;
Shaffer & Mcdermott, 1992; Webb, 1992; Millar & Beh, 1993) & 4 1lom ol#3 A
E°] DSA UEFoA FE TRtk E Ao A9 JEF A Fo oEgs 545
o JEFE 273718 43T, ol AR FA A A& = At

<H 5> HII2IZ T OIPHYTOl Tt AKZAL 2} &=
A B C D E F G H ] K L

1(56) 46 52 37 37 45 31 32 33 27 23 35
2(44) 35 21 26 23 13 23 19 14 15 17 0
q 81 73 63 60 58 54 51 47 42 40 35

o

Lt A9HEL S 7Y 24

1) FAE 2EY HE

A} s gdste] & drelde 24F8 Y 7F ke
1985)< A gttt kARt ol = a o A o oEFy] HUp= FA4) 2
St mE FIFE goter] A AR, FAE T Y 298 Jlg= Au A
AAQ gzt F4o) 548 A3 A& 7 e Zolgt sHllth DSA
A o] R E 2AEYL WAL AL TG HoA o] FojAEE Y9
HESol A 71913 Zolth oo A9 A A Aol wt YHSA Bd 2o £
2EY FEE BAToEA A N ols AAE A Fots & de Aol

712



SSx I3t YiIB S £SHS NS MU N ol Y B4

EES.
Chyet T7|5|2 o8
23%

1FH ME2HE ofs)

—

22%

MRl Hst 2 2%

13% w3132 J4E Ha

29%

L]

TREQ Bl 1
34%

[d8 3] AT5X Wey BIOIM LERY FHE AIHET HIE

(19 3] DSA°1W Uelhd FAE 2299 HES Uehd Tzt 571A e A

Y F A 3TA. AFFY sk oA 2AEHPY FUt Bol YERE A E S AT
18 aL H &3 o] H% %ﬁgi gt 4F A E I 7 §48] 2olEs AL BATh A
EA 23 A, 717 B, ME FFE EFA 2NEGY U Bol Yehue A=
APAFe} AsE= AHS B YTHRogoff, 1990). 254 GA Aoz ~Ed 9 7}
B, 1, 5FAe I 8 dWollA fA EgS YT

2) FAd wg FE 2HEQY 5

(D) 1574 - A7 239 ofs
2HEY AX Fele A o 2704 R e Ao o7 o] FolHTh

=
Y HF g AR SUHEE A2AVIE AR ALY A4 A HE A E8E
& STMI7I7IE Atk (18 4] Al 1741 S 2 Y S el e zelth
80
60 Eomausy
Berfgse
40 W
mocEen
20 B ursporLy
W ol
0 - LR
A B C D F (€] H J K L

(A& 4] M 1FHL 2YE AHET T
DSA 34dol b SAE A olsh Axel B AolEE AAH BT 2 &

713



AMusAT M2 H3E

< A

q

Aol =getA o w9 Al et LEe
AAAA 2014 ZE EAE EFT 0|8 o]FE A
Sttt stAIRE QB o] A Tokel 2AHEY e B T2EZY| #4 23 &

F M9 Hol 5ol oA A A ARete 2 e BATh duk SAS®T o}
Llﬂ} AT ES AAH LD 2 AR AL FE Aol7t Y& AAEIL lon,
AH Bl GA =euA & ojgti & = 91& Zolth B, C A9 A§ S
& B dEo] Bl UrE} H ools mAZE FAFY 2220 e B D:W%H
7] S8 A AYzte] S5 welrk & Zlolth o] A oAl Stayo] Ao Azt WE
g3} LR

o oA test ot A
AXe] AR Aog) Ao &
“I‘jl"

td

+ rN

O
\_
b

OO

L HHo
T O
=g
AT

rlr
mo

A

(2) 254 : AF 2FY o)
FAENA 5T 2R3 2, AT} AR AE - wE 94 59 gF &5 &8
7189 g A& Ausl, AAsi(Ed, 2003)3 Be E5& A "t o
2 A db gEH FEAR Y 2EDe] Bold s Fdsh ole
AES g oldlZ o]&7] Y3 2MEPES A&H o2 AAS Zojt) sE ~EH
FFAAE 1FA A e} o] ALHAAA L] =97t F5 A8 9 BHsA @ BES
B3tk 53] F A# K AL BYE 2AEDY 5 B 5d fF=dEo] ol ¥
2
%

=2
2}
o
)
2
o

A gel FUB AL AT F U K AL A §4 34 Fo) A9 Ao
SolrleE A% Bol Holx, B FEA EFsHE B2 ulth oo me} g
s4go] Basigch A 274 S SNEY AL (1Y 519 2ok

150 LIRS
Bejygs
100 -
BocEoo
20 7 B rarory
o - W oo 4

=R

[O8 5] M 2FH2 SYE AHET B

(3) 3FA : AFF W1 - AT 929 wE

Aol A el mE W72 i) ARd WitE Aldre &5 itk 3
axol] AZA Atd WEolBR S oo At 2~ < 5o ol AlFate =
o] Axlol gt Y Foll FAsHA He de Aol RES Egnh A B 2

714



SSH Bs

08!

7t

i

E3
S

of ZSate I =2 MUIEZ W olsf 2Hy

9e ANl B YL

z Agd AYPog olg) BAY, A3 Ao
25 =s a9k (29 61 A 3FA s 24EY ol

ot
o

=

Bagyuss
Heijege
By
BocEpe
B oy

o

FE

A

0

m
0l

[O8 6] M 3FM HYE AHET B
(4) 474 : AFRFY WS} 2 AA FZ) &
StSo] Arute dAxdde] 2l wet = WE Ave
Mae ARl ol 7hA L Y. =

\_Tr 00] %E]';\{_]E]'“E‘
Els 3‘[‘X’"°ﬂ/“] 'IT/\]"G]' 7H‘/ﬂ./] TE0F 6]—)\‘5]. _‘1;5;13/]_ ]
274 27 EYe) £7h AA e Bl A9 Asld e olobrlats d Azl B

o] dgjx, WAHole EFo|l Bol BHAY. old wA}t o] AFFA ALY F UAEE
FA L AR 2AEYE BEHe] o] 22T AT £ YRR J|THEL
ZHESHA] o] Bol AT [28 7] Al 4FAY FAE 2AfEY Foltt
60 EEEEEES
50 Besggs
40 [T
30 Mocxge
20 - T
B ooy
10 -
- spofl &
o -
EEE
A B C D F G H J K L
[0 7] X 4FHQ SEE ANETD T
(5) 55A : TFd 42 B OE AVIFE o3

5FAE FlAME el 1~4FA NN 5T WE<

uheko 2 Thopat Aol Aol
£ SEe Avnadg st B4 4% 2 443 FRdlAel de] Qo] AEst BE




AMusAT M2 H3E

@ EE YL A AT IR 2EYL AGSHE PHE gRGch (219 81 A
5FA9 s 2~AfED el
100 Bomasy
80 OosEes
60 e
40 Wole=MRL
50 B ersrorLy
W spakof o
O —
LREE--PiE=
A B C D F G H J K L

[O8 8] Ml 5FM HWE AHET T

iy

2. 94=H 1}

Lo
Okl

JtE S8t dI1E = i Olsintd 24

7h 1FEH - dR2ES| ofsh 2ty

gtk 228 O AFI + - — 2 JFHEE o] LSS w4k E %L 7

al J=
A BB 57k b gkt o 2 SASAA AAY BER AES WHRE BF
2 o) B8 Ao AuE fEsnh

B, C, E, F, H| 8H49] A% 7ol oa) A5/t Anso] 478 U7 A3} F9 4
Mg A ARFol 2ebd glolgn AZete SIStk & AT BE A W ¥
AT AFE 2ute] ARFo] 20|15 Aolghs Az X3 YUtk WHE A o)
2 o|@7] gt W71 2o 7 RR(AL) +3 FW, AT W, BTE AW F AA -
2 Fu)ol ARAES Tol HAs) HAY =4 AR RS

[3h45] 239 ABHF ARANA 3 S ol b WA BYEo|M o] & A5
& shgol Qv 39, O ed O Bolzt B4 S Hol/lE Stk AFEHY ol
of @ e AEE BAI I Bol e Fo8 2AEILS BYsRY (19 )9t

2t

716



q

12
o
sl
jic]
A9
o
N
fju
ofm
ro
P
o
=]
A9
OO
=1
mn
1o
>
N
lolr
HU
=
O
o
_QII__I
]
0%
Elis

M
=

ARY
(o
$438 | | O | || |sey g [FU2AER
L0 CE I EE - N sl I el I | B Y |
(AEE,)) A 7}3} @ reEd
,EF, (DE)' 7H:“‘ (B,G,L) (K)
(CH) <A B>
e
¥ 4 4 L 4 L4 Ao )
hvi A R
2Ry | He Awd D Jﬁo}? 28} =
® 7}]“/3 €] = hal j=
(B,C,D,H) 7hd (G,K)
AE F
AED | (B )
<THA A F>
3 A
EESETE ARAZ AR
| et | =93]

[OE 9] MF 22| oo 1y

L 2FH el Sz o He| ohd

A7)3 2 FA L4 Y3 o]s)E 3l QAW A, B, C, E, L& AT FHAES fg
T, AA 7949 72 2 AFY 55 HFHOR of3stn JUL, D, F, G, H, I, KE
Tha B3t nAkY 7P os B
713129 .- WEdAZ S Hysonh S| Mo Bo] AXNE AS Ao o ¢
4 gol7t obd, 211329 JdS &8st Jide] A3 2 Aust dojd  AEF
=P o yolrl AEAA HEAZNA HFol| Eo] A= oJfFE BI3I=E N
S Z83te Ery WEs] AT  JEE ST FAEC] A2 T 849 =2
£ A9 Jte $4e AnEd (29 1013 2ok

,,,,,, [ £ 24279 ]
FA8E )% FALE o)) 5 ulal
(AB.C.ELL) (D.F.GHJK) <BAA T2, DehiE,
AR A BZ
2 2 <A A >
a= : ol (B H AR ) H A, Pkl
. sz 4% »s E.%o] M9 WeldE
E(TC EE) © (A,B,D,F,G,H,LIK,L) Hl - (2H A A)
Il <EAAZT> EF
shsta g 4 gusE E3]

[O8 10] 20! 22 g B2 Wy

717



AMusAT M2 H3E

SSel A7, A4 A3 AR o7t SgAelAY P Gk wehd B
A2 ANdos AT & JES FEdt] gl AU, JTE o, $& FA%
o $AYE B =3 AT Fe HA S FHR) 9B At 18 52 A
Ao 24A AEES nrk AL O WARN oldT 5 U= sk of A

H

=

[e}
o 3¢S kel AT B Wrldwt AFEd sl B ¥y Aol AAS 4] 93 3
2 AL #AE 77 AT
o], AEE, Aad, 1FE((2009)9 ATolA AfFol #d thkat AEY 2dS

do ofy
ot
£l

).

Ct. 3FH @ M7 odZof| ME M7

|'II
x
o

ol
——

AR} AFY Aol
Aol U e BT + AES HQTh SPYEL B T AAE AT
Aol HBelol 2e o ARE i Aol oYL AT gk Ao ehgh,
B AR/ S AT 0T 4789, 4898404 A7 #1717 8 Hoa
2ot SAE YT o HEE 2e A B 2 AFE YRR JIA6 A
S A%, §EQAe Bolet bl Atte] wol Adt

[e)

S AHgEYTE (28 11]S AF AZd) uE A

[ Fuzazas an |

AT EW7] ols AT YY) o8 #F !
(A, B, C, E) (D, F, G, I, K, L) O AgBD
3 1 A% dAL 5 AT 282
<@AAF> JEH F=. uf
ARTFATE SRR |
I ] AFF-AFEYW 4B ol 5%
o] 3| (D, E F, G H LI K, L) AT AHBE
(A, B, C) ARAE 53
L 2 2 2
AFY A4-AA st dFY BA td olF) R <APAT> BAH AT
(A, B,C,D,E,F, G, H [, J, K, L) E3 A4E uE v 4
<A A F> WAL o =F
¥ FEAREAY ol B
#3t Jid AH

[O8 11] 37 AZof| [ME HMFFQ Ht oo 1y

718




SN I3t YIS St RS YNES MY/ Y ols Y £4

o
o
o
AL
4
(2

Aol W2 M Feko] Wl o3 AA A B 2NELE AN
HAL, o5 EFolA Aol a7t eyt

TR 0 O] oM Bt XS0l st= Lo HEE + USW? ML S E2 Y=
e

oIzt ¢ HX7F Z2oH HX= 22 42 F 7 Zot. (P20 mat HX9 Yo| Fatzit=
d2g oix| RE) MRIL OB Y8 sle K= EE%*AXI'F_* Xz g 2olFs
Yostn MFL A A Zot.

AA e ARl Bebyol wheh Ao ol Wk 2ehe) A Selshs FHolA
C WA, 4% BAUGE A GLEA FE R0l Yol 24 AYE AolHE 5l o
Yol NG F U= AT FYSE olel G FRA Y BEL B
oL A 9Tk S DSA AHeNA AAF [FHAA ]

APUE 2 BN WS Btk ol wed 4Y wIR
FEARI AR AYRD 2AEYol KA FEVTGE

2t 4FH - MA| AZof| mE MFEe| BSt ofsf

2 i Ao Aawel o

S o

B W 24E 9 & <3 doith =3 S A7 A2 e e W AR
Fo| st MAe] 92 el wE AR MstE v 44 FE8da, 3579
A84 e TSl ta A NS LolEdth (SR ReA AT HE 2
TANA, @l e e T A2 & AAE Bohe E5E BT ol DSA
Artell A vehd Fel g, stdE0] A dUdS FEHEE Lol HFF mEolt
FHES WA ud fEAR S B 222 MdS A 7 e £FdeAE l
Ao g MdE WESES stk B A A £l vlnd oA a3 vig

o] WHstEo] St BE IR /de FEdte EES Bt

AFXL J2, T ool HX|. M7 = LN MF= Wi B AP HEEH MX| 27t
SOILt. MXI7F EEjn HejD Hef. oA =H o{EA =Hob =? O|FEA =IH 0{7]

=

M Z2= HRE2 A7
HOIR: of . MRHO| FY HOIHR.
SR HObMoF =X aX? 24| o= ofxtm FH HUF2 L She AHOR?
HOXE: AHTUZ LS SR S8 WUt ote Yo MR Z0tQ.

YL e FAS 1FANA G YA AF wYo P 7o) Eaxo] %
& ugith ool WAL o=d = ARl weh el Tkl

719



AMusAT M2 H3E

SR O ofHolE ZZ0AM FF= LFel. 2l 2 HEE WX 7t SOLH?
FHOIxt : CHE TXISO0| LS ABTH?
SFERE ¢ WX #TF SOUH MR =7
Foixt - UH? (U™ 32 2ol hEt MZE AL JixD US)
SERE ¢ Y s E20 HE AEE HX|Q 7F SOLIE?
FHOXE ¢ MO MII7H O gotNe
A7t 1 2 019E?
HOXE @ MR L0 SO{LEA
HOSHBE S14@ S Rs AzAZE BgelA 44 RS Ao Eobke ng
& gt olo] WHSAA A ST AL (Ao, [F4] BFS Fol washl shank
2 s2olA A AAZ e U, A B A7k S Q BoE Bastel AdS oA
F =S gtk 53 H AL A olslel Qlo} AFen 2YxEe BES BRI 1
e WAL Aol AREA ART + YES JEFa AR ol ZIFE S| 2
230
o). 5FA| : chyst ¢ Wyl e M7IEZ ol
e UeS NP & A Fuste PO $89 AT 4T A4 I
AT SAH AR 3L % %/\l?ﬂl WRSAARY AF FAZ A Ho|sB
$9 4 UES Sat 471929 BAR A8 A 3P YL 3 A 239 79
g vhastnd stk [10) 238 5 H BRE 47192 s AT, A4 F g
9EY L 99 0T FPIA AR 55 ¥ /92 28392 4B 5 A 50

10

HEXL X}, J2{H ool (7F), (LH7t UHE. o7IM (L) ®F
=
X9t S0eE,

| 275 Mo, 33 oA

o

SR o of o S0iet?

HORE 2 0f7]. o712 olF 2 2FOIR. JUnt Eal= A EHU7t 2 S0RE.

AR Hals FRIE A QF SOIR0H? Xt J2fH HF (2h)9 ANS WOl - YA =Y
Zoxt ¢ (22 W (Che S0z,

t
SehN,
STt o S0iet?
OXt 07| ZEXIUZE 07| W2 7tD of7|= 2 JH7t (ThE ST (Ehe
oex

rQ
mun

ol 2948 TP BT A2 AVH Aol TR ojele
SyEol EFARAe AF B o) 2 4
£ oojREe salo] AZ Auoxe] Ayl A%



EESI 63 2EAS YATYES WIOR 45 3% F7HE AgT AR
A AN AN et 2AEY PP BAsm, FAL A oldHge B
o st A 2AEG) SR & A A, AT W51 A *ﬂl%%‘gl %71

N
)
=2
4
QL

19
H
ot
o fo
—1m
N

O

frtt

ro
_O'_

_&

d -\1
)
rlo

oy

:i
L
b
Y
(o3
bl
rui
A
o
_1
fit
2
>
%)
3:2
> o
o
E

o] f#&3tAth ‘A=A F2 AT AT AY B TR JF 2AE
o2 Agstgon ‘2d (FAUE AP HE AES FA AAS HEIE)
2 A3

T3 dAEe 44 A
DSA #A Foll FYH = thk
Na& wasta B3hd g

AR = 9l 7ﬂ 542113} Zﬂ/\lﬂ

%1 %Ao

9 4% Folge) WaE BRI HE, BF 52 BEHel Aol AFHE Hahs
ol
_ﬂ

—~

i
ol
oXx

r°" m
[>

)

mH o

EL xgakoﬂ HJrE} Oe s FHE a7sknh
T EHUA 2w

~ ol
2
o

ol
-

ol
x
o
N
S
=2
2

o

=

Ho
W
4
%0,
2
H
o
T
RS
fr
= @ fr
Sote
i
ko
k)
o
&{
)
o

=

N ==
N
N
[
Y
o

2 of

rlo
iy
fu
ol g
S

R
g,
re n:i
m[n
e
)
i
2
_ﬁ
_u rr
= gy g
{o
5S)
B
il
N
Q.

nf
o
Lo

3= ¥
&

N
1o
re
fl o
2
o £
:g
[
N
_\,L
w
5.:
l'
r>~l
S rok
¥ H
o
mr of
2ot
of
B
il
1o
™
N
toit

2 g
©
o,
N
s
o,

w. Ol% FA9h BAEY AANETL Y AL A A2 AR B
A, A BAH BERTE @ } pet e} A4l nTh
19
3

m&ﬁ
o b
o e
lo o
18 >—}
oﬁ:ld E
o

s 7} AL B 2= J,].é_' A s A4l 9] ﬂzﬁﬂ a
55 Botate A olsfe] ZolE ASAAE F e Thad A
AE Aojtt.

o r&'h
1=
1©
P,L
K
>
kI
o 4

u}

S
rio

9 (001). BrEAe) A - -9 B4 FYHAT tat TR 2,
$3F AF, 39(1), 147-166.
). ANE Y A4A Ndgel Justs T3 W3 FA-vsAuks 24, %

—
s ul
0

uk29] (2003



AMusAT M2 H3E

238 w-§8 3] %), 23(3), 276-285.
Aol (2004). 78td FoAd T HtFAR S TEF FARLEAT, 14(1), 65-89.
o & YEE A4, AFE (2009). HAFEA FBoMe A7) Fzo #H3F 2T

59 ol A&, 58(2), 101-109.
A, AET, A 009, TIAAGARRD AAF Ao A, gL, des
S o4RHe SU8d 2AE BT 49a%e 9. IAEAT, 190)

138-159.

greol (1997). A5 Wrke] EAS Rt REBIFET, 10(2), 53-79.

Fzel, olds, 4G4 007). 25%E HAA Ao Hrse U B4 25
&, 26(3), 267-275.

Baum, S. M., Renzulli, J. S., & Hebert, T. P. (1994). Reversing under achievement: Stories of
success. Educational Leadership, 52(3). 48-53.

Brown, A.L., & Ferrara, R. A. (1985). Diagnosing zones of proximal development: In J. V.
Wertsch (Ed.), Culture, Communication and Cognition: Vygotskian Perspectives.
Cambridge: Cambridge University Press.

Bull, K. S., Shuler, P., Overton, R., Kimball, S., Boykin, C., & Griffin, J. (1999). Process for
Developing Scaffolding in a Computer Mediated Learning Environment. Conference
Proceedings of the American Council on Rural Special Education(ACRES). 19,
Albuquerque, New Maxico.

Chi, M. T., & Roscoe, R. D. (2002). The processes and challenges of conceptual change. In M.
Limon, & L. Mason (Eds.), Reconsidering conceptual change: Issues in theory and
practice. Dordrecht: Kluwer Academic Publishers.

Engelhardt, P. V., & Beichner, R. J. (1997). Determining and interpreting resistive electric
circuits concepts test ver.1.2. North Carolina: North Carolina State University.
Tsaparlis, G., & Papaphotis, G. (2009). High-school Students’ Conceptual Difficulties and
Attempts at Conceptual Change: The case of basic quantum chemical concepts.

International Journal of Science Education, 31(7), 895-930.

Havu, S. (2005). Examining young children's conceptual change process in floating and sinking
from a social constructive perspective. International Journal of Science Education,
27(3), 259-279.

Heller, P., & Finley, F. N. (1992). Variable uses of alternative conceptions: A case-study in
current electricity. Journal of Research in Science Teaching, 29(3), 259-275.

Lidz, C. S., & Elliott, J. G. (2006). An Alternative Approach to the Identification of Gifted
Culturally and Linguistically Diverse Learners: The Contribution of Dynamic
Assessment. Gifted education international, 21(2), 151-161.

Magnusson, S. J., Templin, M., & Boyle, R. A. (1997). Dynamic science assessment: A new

722



HSx B

08!
N
i
on
_C')I_
b
oln
icl

_(3|_

(o]
=
min
1o

>

17|32 4 olsh 2HY EA

r

approach for investigating conceptual change. Journal of the Learning Science, 6(1),
91-142.

Maker, C. J. (1982). Curriculum development for the gifted. London: Aspen Systems
Corporation.

Mansfield, R., & Busse, J. (1981). The Psychlogy if Greatinity and Discovery: Scientists and
their work. Chicago: Nelson Hall.

McMillan, J. H., Myran, S., & Workman, D. (2002). Elementary teachers' classroom assessment
and grading practices. Journal of Educational Research, 95(4), 203-213.

Millar, R., & Beh, K. L. (1993). Students’ understanding of voltage in simple parallel electric
circuits. International Journal of Science Education, 15(4), 351-361.

Minick, N. (1987). Implications of Vygotsky's theories for dynamic assessment. In C. S. Lidz
(Ed.), Dynamic Assessment: An International Approach to Evaluating Learning
Potential. NY: Guilford Press.

National Research Council (1996). National Science Education Standards. Washingtion, DC:
National Academy Press.

Rogoff, B. (1990). Apprenticeship in thinking: Cognitive development in social context.
NewYork: Oxford University Press.

Shaffer, P. S., & Mcdermott, L. C. (1992). Research as a guide for curriculum development: An
example from introductory electricity. Part I: Investigation of student understanding.
American Journal of Physics, 60, 994-1003.

Shavelson, R. J., Baxter, G. P., & Pine, J. (1990), Performance assessment in science. Applied
Measurement in Education, 4(4), 347-362.

Shipstone, D. M., Rhoneck, C. V., Jung, W., Karrqvist, C., Dupin, J. J., Johsua, S., & Licht,
P. (1988). A study of students' understanding of electricity in five European countries.
International Journal of Science Education, 10(3), 303-316.

Stanley, N. V., Seigel, j, Cooper, L., & Marshall, K. (1995). Identification of gifted with the
Dynamic Assessment Prcedure. Gifted Education International, 10(2), 85-87.
Sternberg, R. J., & Lubart, T. 1., (1993). Creative giftedness: A multi-variate investment

approach. Gifted Child Quarterly, 37(1), 7-15.

Troxclair, D. A. (2000). Differentiating instruction for gifted students in regular education social
studies classes. Roeper Review, 22(3), 195-198.

Vosniadou, S. (2002). On the nature of naive physics. In M. Limon & L. Mason (Eds.),
Reconsidering conceptual change: Issues in theory and practice. Dordrecht: Kluwer
academic publishers.

Webb, P. (1992). Primary science teachers’understandings of electric current. International
Journal of Science Education, 14(4), 423-429.

723



AMusAT M2 H3E

= Abstract =

Conceptual Understanding Process for Electric Circuit of
Elementary Science-gifted Students using Dynamic
Science Assessment

Hyun-Ju Hong

Korea National University of Education
Jung Bog Kim

Korea National University of Education

Byung-Soon Choi

Korea National University of Education

Jung Sook Lee

Seoul National University

The purpose of this study was exploring instructive methods to make each gifted child’s
ability develop as more by selecting the dynamic method instead of existing static method
in teaching and evaluating science-gifted students in elementary school and by analyzing
conceptual change of electric circuit. In this research, 11 science-gifted students in primary
school were chosen, and Dynamic Science Assessment(DSA) intended to comprehension
of scientific electric circuit concept was performed as focusing on scaffolding aspects in
order to find the transition process. And then, the features on transition process of
students’ concept were analyzed in quality. The results of the study were checked that
the features of useful scaffolding input with respect to comprehending concepts of science
gifted-students by using DSA. The less familiar to approach the subjects, the more
presented numbers of scaffolding showed. As coming toward transition and same
questions, scaffoldings (interactions) were declined because their level of transition was
higher than before. Various ways were used in helping the students comprehend the
concept on the method of connecting electric circuit and the emitting amount of current,
which acted to adapt to daily life.

Key Words: Dynamic science assessment, Elementary science-gifted student, Electric

circuit, Conceptual understanding
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