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og A xpd3l FHojof & ErtE FAFOE HAFT Uk (FE 1 #F=R).
F Sl A Ad@d SAAYR Fol | AAE ol AW u S
o] AAl TgEGAA DA FASFHAAN YetE F AeTtEsE

P
u
ol A
ob

ofl
2 1>
X

g X rfo
+
D
£ 4
>

ae o

wt M X o o kloroh dob

i
%
2 o
2
=2
o
Kl
I,
[o}]]
k]
of
N
=
Ho
Bk
o
ta
ot
2
)
e
o
B
i
>
2
el
o
2
>
lo

Mo
=

o

oX

i‘r‘]

o

oX.
g Jm HJo o
y Mo ox 2
ol
é NIO mv-‘ 0.8‘ H—{
2ON 2ot of Mt o

oX
2
e
il

O

x
o
o>

U T
iy
fulrt

r&%ﬁlﬁ—‘
T e

rir

2

2

9 Ho 44 nSsHAY, B g4
2 87, 9AEY E4E AT WHHT =
97l BthE %38 87l (doing science) 9%
(hands-on & minds-on) T Z1# el 8] 7|elg}t. FHER &}
Eo] AN APste e AAHL FAPstn, AA FFAEH FAG B
AR G5 FET F I TIPS AR E @A HERe
Ro| B AT FREAHott, Ho TAHL

)
o
k.
O
~
oX
N
lo

N

of
L
2
o
V]
Hi
2
9,
K
+
o
oy
lo
e 4

oo e o2 o X e K2
oM

1o

fllo

o X

it
Ky
d
Hﬂl
:51_,
2
g

hu
e
&
=y
s
of
2
il
o
o
ot
16
it



ZEHEY YIS £ AME B 25
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A weel B NEATS AR Wee ARAREAN?
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Adee %x oy AN gtk gFH TS0 MNBA AmPol £
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Ady T2 w9 74 AAFNM AL gFoxn UA FL&E& XHn I,
AAE DY AFELS % o4 mAre] Ao pad rigol ol FF
olef, Tl HF7t 5 ALY FAHE dFE AL A9 fvx A

49T (Trefz, 1996). o2& M@ Autide] #4 % ojye JASS THA
e ngel AFNE A$EGT @ F ek <7 %

£ BAE = @4 UL dgeln du% 4ugle B
2ol A Fr1H%e] EEHOE Uoluhd gon AR WAFY AA} A
9 el g das

Al Zﬂ/\]%‘:}u o g T, FA7F WA AAEn (the problem comes
first). ©]RA& lﬂ%% AL ¢ F 7 UFl ZAE AAsE (end
of the chapter) 22 Z&9 4@ ztolrt k. ZRAEY g
ggoA FAEL 53X ZAE 5 Eﬁ}"q AT A A
H OEAE Z& P E A 7+ )3

A& =
AEE @317 93l FAE golof ?'5}“] oAYA ek T% UHOF 6]-“ ]

d= B 8} HA gk A B ool
2t EA A g AAtaEg 7‘4"‘7" 7194 dodx FHELS Rudo
(Trefz, 1996).
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BE AY, FAGE Y $¢ TP £ A2 AFSL o g 2
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2 EEFR E Wl g FAA 2 adUE F& dEh o (Gallagher,
Stepien, & Rosenthal, 1992; Stepien & Gallagher, 1993; Vantassel-Baska, Bass,
Ries, Poland & Avery, 1998). 123 A& £ W& #AH x3, 534F
QS FTSE, A& NG AR, a0 2 G Hgo] FAFANE E
ZzAEy G742 Foto FA2UA o)Fdd & 8L AHwY zzA
=Y 9THGL E¥ HT AgGAngel A e 4 aHHoz £ A
284 B9sln Utk <F 4>v JAAnKANM Y FHIZ paradigm shiftE
i 71€e A AnFZ2aRd HZ a7HAAE 22O TS A
+ Aolt} (Stepien & Gallagher, 1993; Trefz, 1996; VanTassel-Baska, 1996).
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€ FA4olghe TYF FAAY, 2 EAE HE ste FAR TEL 2o
st it A7l i ZF2E AL 5 UEE AGAAAN FES AEA
frEdel BRAHAT. 3xAE 8 Zzad A A7 wAY AARA 1, 2
ANE T3 ATE 29 AN 24 A4e @88 ‘AFHE 3F A7ESe
Z5g ste Aot @A BE7), 4§ Wol £97], Jretasin Heess
dee AFos e A 7HA BAE 28 EE2S 53 488 HAAstn A7
e FeAQ ZAEE TS 94E BH FojW FAES /MY 45
A Adste g SYTotE F4o FAYAo] HEHIUG. B AAlddA =

g3 48¢ v Folv AA EEF BE Aol FojAkdl, FAl Fa
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IV. 22 1389 giA BA
1. Diet Cola Testg& SdllA 2 =z gnAM
1) Diet Cola Test2t?

Hetzgagel auolt HatoA Al #BHEE HiHE st=d &5
A AFEEE AAF F 347} Diet Cola Testolth (Fowler, 1990). ©] AALE &)
25 4MdRE FHAEY Aol AT HA] A metE
oA W AAEC] FEgAGANuF 2oy IAGE A7) Y o HA
Abg38tal 9ltd (Adams & Callahan, 1995). ©] AAME A3 AAQ &2
Hota e, #F FAHoln FAYEC] AAEY AL HEY 5 Y7}
SHE Hristth, E=d o] HA: A¥ A (experimental design)E TthEE
FAEL o] HAA AEHAAE BF % 583 FAAAM L Y & I
o] HAre] A7 AlgHL 1580]T,

A} 742 Diet Cola Test Scoring Checklistel AA® 7|& S0 Y} wiuir} 14
A Fogn. 2L 7lge] F A 4odW 23 & RHF. dAo] ol F RAE 2
A FIAYG AEE Jissted AHE B 0¥ol FojAT, FAHSZ Diet

1o ao
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Cola Test A€ FAst= E 7HA] 7I€ES =2 EHW, ¢x38 2¥9 Ag,
A bHALE Y a8, 7Hd ] AA, AR S A, doly 3, A, @%
TE, ¥ W A, g9 ZH’\] solt % ATFANA o] AALY AHL
Diet Cola Test®] o] ZAHo] A+ HESFAZ daPAol s o] Folx ).
o] FAl= F 7FA ¥® Form A¢ B2 °]—r°17¢|;sl-‘l‘31, T ZAIZE alternate
form reliabilitys 712 R ixolXth & AFo|A form A APHHALZ, form B
= AFSAALR ARREHY. o] HAM g @A AEE 90-952 Hu
Hi dom (& dAF - 93) v AFEL o HAAE #Hg JAELE Huslke
Elg e =32y Risty 9t (Adams & Callahan, 1995).

2) Diet Cola Test &z}

1099] stago] ARAAE Ao AFHAAE o T TRUS 4ol 3}
stk @ 39 ) Feives Zxade ERAL

2 UT ge ddel @7 taelgitks A, 283 wastol fike A Sol
Ade Abgon AU Ae Y 4 1A WASL BAL 4 9
3, B AFE Z2aye) E3Y BANCDE 3 AL Hgo 1 FPe T
W] et AN 41 AT APHAG o2 Fx AG = BTa

J H

B ATel FAH 799 4 F 590 AFAAGN WY S48 e
Aok 19 ARPAS B WFE o2 @ 9 AP 17 o e
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A4g Holu AwHom AU HE AFHANN L 4HAE Hol:
Aoz meyrh ALAAALS] M W= 2 - 9 PHFE 486 o]QT, AHE HA}
o A& Wele FFL A4 2 11487 7.8 oAtk <E 5> B AT Fd
& g stale] AbH, AL ALY ATAE Yehdch AR @Al vls) AL Al
A ord HA B A4E 29 5% HAse AFL AAsEdY o] AFA

A B4 B AmL A 9k 49 AASEL RAFUY. A7) B
& G457 UR Hn 2R4E 2AE UT &L 7)ol vazge] i)
871 Weol A7 ARE Yuwrssttd tha Fezk As Aol Aol A}
AAA s AFPANA Y FFol A9 37 A=Y dthe Ae FHEe
%ol EFU

A AAbAsE St ol B b AgSol weA meiHefok Bt
St & A7ol4 A4Hol Diet Cola Test® 53 AFHd & A= o
o Zwolut ZFE P ARHA Rolgh: Holth B AT ALH
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<HE 5> Aol g & st Diet Cola Teste] AbA HArsk ALE Zalo] A
o wg
&4 P AAE wkS AME AL BEE
A | D) ¥A d4ds nEY. oW | APAE  BEHL yoloE Zgd uwg
AFGo|7t 2 ole BEE B | et
F A Addle He o2 | FHIE: A, teldE Z#, d¥, Ax
93 fEy 59 otzd # | % A4
oz AR 2) 2 H AP | A BEL toloE Zeto] wEatA
olE dFF¢ At H | g
2 Agole A& 37HA A
EE ARG 48 B0 | A% 1. A tojoE Zdd Hwe
"‘*} EHQI B, WA 707 | #7he o (ol o 2-3mm A E). 2. 9]
, EAYE Eg 5. | A& ¢/t EQ HRY AR %—?—EE}
3) a -.4 Aol A =g F | (V12 AE F¥ol7F ZF 50mm). 3. o] A=A
bl AIEE 2R3, 4) & | & HEo] Bol e & S w3,
2014 BAGY EHEES TR (4 1 H 1 AR AR 7|gdn. 51 Az
o] #&A3td 29 A ¥ | H Hxg FAE €9 o e e &
wsted AES WA o FE AT I FH 2 HES H4F A2
score: 6 AX FAEH 6. ol FZE HA
tololE EukE ¥Wol 1 - 5 71X 9 A
4 ARg wEI}L 2 ARE £3 7]
g3 7. F 7HA A4d A9%E 59 4
o] tho]oJE Eto] WIS EIIY AR E
Hagg
score: 11
2. ol ojsr AEXo] HIt
2 dFoN AAY Zzade $HA HrlolddE AHA HrE: 2787
Al FARE FEZ ] g3 L& g, A, AEE, TA WY SN ==
ado] g g 3 A 12 A T FAFHoE BAHJGD A&7 B
Aol B =7 gFE A F <E 1>9 AgE F2 BH Fo ZAR
ALEEAT. ZRAEY @7Eg FAoF oRoX B A7 s BT A
< ¥t FAFAHY aAg-ghg ‘%“%‘i% Fate] stAol qd, A F=HL, A




5 stio] A3 Fei@ + Ut gl o Feldrke Yotk Foun Fa@
Ae EF stgrol SASo] Mustn, AT nete WAL o|FoiX|7] 1
gol Sl o@ WA FA8, e HYP, 22T FG A WU

g0l Ud FuIR2H SAR] $AY & AT Woloh olMelE mA-3
gzl ARG B GFASY AHHA qALEV S WY, ¥ FHACR
Mol Mz A, 2R DA dam S-S RS AR EE
so A9 s o4 EANAAL AFE & AR AE ATS A
set ¥ 4 Atk olgw P9 WU ol A4S 222 B Y
2 E BeAeAs 44e 8% ¥ & Ak AV HAT. ol BRe B
A A" £ A7 578 e dew 2ok
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- HTE AT deRde AAAQ o E HE St
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-AEHS e

‘Sad deE OE 2AY HAC HEF + e vHE Ve

CERT EA el e XW”—"— 7l

CEBAE dEstn O e FY, 2R 5+ e vEE Vet

- SEAE AT AT FEFEE AFEF vtk

-E8% Es 222 Fite He et

AR AAE 222 B4, 371E & Ao

-8 AHE B4, ¥71E F Ut

CHAHAH ] FotET

CAANY Feste EEE SeiA AAte) Adet viwy £4& TEE VIS
et
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£ atR el AZEA et Zd4e e 2 Z2AEY HT s
re EEF wAbe] 4} 2do] SFHY. ZHAEZA WA= A9
A97A& Fo AA €3, FFY FAHAA FA 222 AP BE2F 2 7 U=
g 4gS AAStE RE AV, 289 85 4%E AR er RYHSL o
A ANYgs AA HE AL Avbek derkE st A4S0l EutEA
By NIES s ® AMY =S Fu, R2E R &4 diMe Ay
FAE AAY 4 o, AE gels Fo A4 FEF B aA-FA
T AASA AL + Jdojok gk wA} EFE FEIVIETGE Aol ¥
FS FEH UE 5 A=F S Absfor Ik wALY o AE2 Z=
Ay grdtge 344 90 2L L I oiFg ¥ =
aoe] AMLEolr o] A wAbF FHIFIUA Gutd I Z2aHe Ay
2 ¢99 F ook 53 4 AgasHs 99 A5 IARLGAM = EH i
AHE9 AT FoH FAWol a7EY. FAF A4 wA A

G = AELEE YT AAY T2aRE JA ZIAHAA JpERrFoly FA EE}

s |
3 I 12 ARE AA BEAE] e ANY wEIE
&< wHlo)] Q4dlx] ¥ TSy YE HLdE $4FYgIYAY BB
E‘
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ABSTRACT

Doing Science through the Project-Based Science Program

Han-Gook Cho, Ph.D.
Ki-Soon Han, Ph.D.
In-Ho Park, Ph.D.

(University of Incheon, Center for Science-Gifted Education)

In the current classrooms a teacher has been merely able to inculcate the
procedural knowledge of how-and-what. In doing so, however, we lose sight
of the essence of "doing science.” Though desire of the gifted children is
qualitatively different from that of normal children, it is an undesirable reality
that we have not developed sufficient researches and programs in conformity
with the necessary desire and demand of the gifted children. Curriculum for
gifted children in the domain of science necessitates markedly the
specializations for the specific areas of the contents, the processes, and the
products of studies. In an effort to provide the optimum learning experience
for  the gifted, this paper  deals with the development of
project-and-discovery-based science program, its method of application to the
real field of education, and its effect, however limited and partial that effect
may be. What this study has found are the following: on the one hand, the
students acquired and developed the higher levels of thinking when they were
under the influence of project—-and-discovery-based science program that dealt
with concrete real-world problems and issues; on the other, the students were
capable of solving creatively the complex and real problems through small
group activities. This study also suggests the possible implications of
project-and-discovery-based science program: the students can not only learn

the contents of study but also apply them creatively; the students can cultivate
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critical  thinking skills that can be a fundamental base for a life-time learner;
the students can naturally acquire the abilities of communication and
coordination.  Project-and-discovery-based program is currently used in the
various disciplines.  However, the field of gifted education does not yet
implement this type of program. So the overall contribution of this study is
to show the successful implementation of project-and-discovery-based science
program in developing optimal learning experience for gifted children in the
domain of science, since this type of study is most compatible with the

characteristic of the gifted children.



