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A7E AFFASS AT AT 99 i 4Y 2ES LSy 1 €87
3l EHEH otz stgch ARIAES AT v 4P BES o, B,
3, Jus € $F 5 sAE 7Y SAE /AL Aok 49 e usF
AHE golry] st PRI REY A ALY AHHeE nTHW
103hde] A3t F< 16789 FAES ez I7E AU 79 9 a7
BRIXE ue g AP AR AF Al 4F AYYHEY WEE &
Atk 2 2 Wl A, AF AA, 493 Fo =79 Add &8 59
A4 EHAH ReE UEger, X4 AAEe) YoME EAHA Ao e
Bl £ A7 ZAZRE JAFAE A A 259 TE2 HJL 71=27)
of W¢ frejrlsie, ARFAES] AFT I PSS NP FEo| S
shrhal sl

ZHO: HetdA), AFH, o, 4Y BE 159

LA &

AAASe B A G9F HATE TAT & A F4H A
e ZAGo} BHG AL A AR @ 5 YO (Heller, 2002),
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A wsdAs H18A H1&

#3t FolA Hold HE olFAAY olF A= AR AHE
AAEE Hug Agstr] 9 A gdu Z2aYy o)ge & =
2O AuaE dez 3l AEE A (A E, A7)A,
A&, 1997). T, FA9 sldelA Holde &
FH8t Fool] EBE AA JAHHE Bolx #H3t Ropox] FeojAo] Hojd
Atge B8 AR E F JAHAFTE, o], HL, $49, 1996).

H3 JAEL A9 AANAHY 58 AR Yo, FoHel EA s
4 799 71€S 7H ZFYHA ALnE &9, Fst Eopoll it FAR
2, 3], 371, A 5 AL AokATE, £F9, A4, 37,
2001; AAEY, 2000). #3 FAAo] JEEE dHoe oxd nsy FA
o] ¥t=Al 7Y, 38 FAe FAHL T89S sty w3} 1 T
S ML) e EEE #H3 Zzafe "ew JhATE 9,
2001; Hansen & Feldhusen, 1994). o]= #3tdAle] EXo| w8 ¢ 2
afe] 259 g " v|ddite dde dFAN ¢ F AtkFE
#, 2002; FEF 9, 2002; oldw 2, 2002; FAZ, AHulA, €©4E, 2005;
F3]d 9, 2006).

a8y o33 fEGASoAe 282 EAS I HEIF wSo]
a3ttt 281 oSS Y3 wG T2 1Y Zo|A et HHL gk
37] YsiMe AES ke g 3 Z2agoe] Jpg F238H AR
ou 18 BA &L shed ok FRugs HstGA A HetaF
28 FHA77] e 2SS Fol AME2L H3H BAE LAy
ARE AASD olE HAsle HFE TS Y] md g 7ptez 3
Agzz ool saa) A A7 =3 24 F& 7ked Ao 53], A¥
A FAAA NE2E A4S 2Hete ol sl dPzRaPEL
A Ay EAo sk Ao viFo AXH A=E F 5 AU
T 17 AMr)5E gFojol 3 FAld AFULS dggdriRde 3
HAoz A EYY 7UEE Fopgt ot

A FARE BT ZAFEC] AMEEtE mg- g Wo] Ul gl A

o 3 S WY FARE RO Wid vidd 34 A gAE dgE=

off }°
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%ol 2 Zeaded Fojste HAAASAA AAHAN A2E B

& ¥ & RS fESE Aol Bol ¥Eavhe ol AH=HY g
(Z43, 2004). 2} 27 ALY FATE JRZZIW ASE EA
AL 248 $2 sl A9 ol wade € IhEA 49

FYAe] BANZE FLF 84017 FAW WA £YAY Fol A)
28 BAZT W OI% shaste 9 94 e Fasithae,
2003). webd FABeIA APHPNA H2e B4e waART o)

W oEE ZIdS ARE AL WS

st HAHE TS AFE VW 1K
dasidn A 53], 49g er & JAus T2y Hety
AEo] 2229 &Fd gt AYg A FegHor AP F43i=
& JiQkEojol & Fe o] UiFEa UhATFE, 2004; ©]F3 F, 2004;
o|A7] &, 2007). 2 ER HEPAEo] EAAE #EE 2T 4 9
© FATAHY 43 FHEEE MLt ol AT FAl 7€ &
d 2¥E FHHoR HES z} R¥Y FHE aFHoz LY ¢
Ae ZEIYE Aol & Fo o] JUThATE, HEA, 2006 FEH,
2005).

ol & AFdMe AF#HI 999 3fu Fd HFELES MEdn 1
o et w&3Z A ols] golrnA gt B A7
2o},

AA, #A3} GAY #IH A $5F gr5Es TS A AT ¥
78 SE FUREE LS, €99 SE FURES Jhew Apws 9
o sigtatd A4 EEGEIGCE Hske siute] BA4)& Estaat st

A, s #d 49 28 A5gAd A u§ aHE A PH=
o A9 AA 8L 53 28 5AE dolranz syt
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fo
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lo
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IL SATHE QI8 B - 8

1. It ANE A 2% - 529 53
%o GAE A=A 98 Di-otse AAE Heolge Ry 54
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YAHnEAT H18H M1%

1o,
o

2
o

74 JAge 55 g5A A AR HEANZD W 7bsdt
o #8 AQFolE A AR/ 18 AH, vHAAH EA B3t
Aot 39 ol BAL ZAHE F YT TSHAHY EF9 WHE gt
stadol WA, 2004). BtFAu K ARNEL Hg AL AT
2395 A o8 T Fi 4 z2adho] F4o] Hojok §)
o, §FRF F4 gFo] FEHF grtn FAIT.

TS AH 2 AT FESIA ZFo Ao sk B S Ee] HE
g 4 glojor 3t} st GAE AT oA B} YL F5& Ax
slof ste BET} o] Wiz ool sl A ArIFEAE AR
e o FAHA k. HEd FAWEY FAtnEe FIAZ
& dojo & HFHYU AgAYG FaAE & FEH VI3E JHAoF
3 HEgAoA o]Foin HAY HEH Ee 7eF, YAFH HHS
g3la glojob el r] 5, 2007). FARTGE F A3 (problem-solving)
gt 2H& FA g1 EA'LA(problem-finding)E FZ3|ot & F33}
o g $o) EAT BAFL Z2aW T A FAC 2ok gtk F
BH(FHE 3}, 1987).

29 AFoNe Z2AEY B7IE e AE wso] JAEY
716, wAeh 8 el SR sz AsAE 4, EAZ
2 DAY &3, 7 TR g O g5 g 1 Adrt F& v
Wz U71= 3lthGallagher et al., 1992; Stepien et al, 1993; VanTassel-
Baska et al.(1998). 3 drFAtEC] HEstd #AE @ Wwie A4
oA stExtel TAYAH Aln 715S E3E & Qe 7187t FUtkeiH
A3, 288, 234, 2007, $238 9, 1998), 1 AAAN FHxe g
ol Wit 74 g B71E ZA HH, EAE A8 YrEA 33
& 53 v#FA AZE Z2A iz ok 8w ol ov] e eSS
27 Ha BAE SAHEAM BT AW oz RANAN 2ad Y
ArtangE 7194 BrHTrefz, 1996).

oy 7kx] HtgAasolre] apEE sz aPe] N Gl
g AP s 29 g3 ok

N [H
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drused M 184 H13

§ BAZ WAL BA, AR, FAHA G ASHES FAS
q@eE W0l Al WA WAE BANA 9% 949 Bl slen
541 Axsh A4 o] T 89w A4IT WA BALAL A
WAl @Al 2ol WEold glom a9 e B4 A%Y 9
ok mebd e ge AgEel 1% AUNE @4elH Frize AT o
4 ol A% 2ol AAAY BAZ ol AT H3 GASA

Agolut el disl QAshe B, BA, 5714 #H g7 7

B3 gRolse g gTIAel e BI, 24, 25, 44, FE
2 Welol Wg 231 4o, 8487, WAFA, A=
A4, 225 59 FRY gl 72E & Aok

7155 Bot AEFAA BF, R, ATEA AL, F AR, JAiaE,
=4, 44, Fd F 71238 HA 7)5(basic process skil)T} HQl . FA, =
22 Ao, HEAEA, A7, dHolH 34, XY 3 F F¢H #4 JF
(integrated process skil)22 A A|SlA3, b2 AFAES 93] ¢S AR
stE 3 Qe

o}, &7 A
Fg T 4% 2¥ Fo sk BAY 7AH 2L A HDL 9
@ 97 AATRS HALTE BA 2%E St BRI A%
d, o2 7MNHeE Uehie Aol BT Aotk B BT UARY
AHoz At Az AAS BT7E W Asse Wies =
Crg AAA Fol oW A2 AF AANE FASHE SPolth AN
dehhe 2ANE H3o2AY A g7 SHe shte BA 4PN
BE o] 28E o|Fn ALgHolel Bk,

H5h g7olN Baw 59 hed, Bty RouN Am4e Bam
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< ¥3sta o
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ISetn st E F x| RE P ol MEIE e 2 g8
<H 1> H7% 5 282 S E3 L Sk FL U
@A £ 2 spxl 8 8F
Seatge 37148 ATl 3
A AR FUA Foln FAlo) YF BAL Hoy.
(Engage) Zmg 4x3).
' E714& oo W7l
3714E WEA 7 9% 8 AA
g0 ZAE 99 FEL AHS: HAD AGFAC) e FASY
F714E BEAIF 7] $8 AES AMEE).
2 g3t 71E HEE.
(Explore) M2 Qs 71 AAs).
HAaFe] wAtY AEs) FYETY ggtes F ).
eEe 85 BRI TR oI5,
dao wa} gHEY A WIS vl 8 AE: FAEL ).
AL A EAS A B3 FEF AL AFE).
Ad 49 2 gole 39
A7 Jidel 23 JidE A 2 fo]9) e WEm H9E §F
N 37] 8 g FEAR, 2§ E9, A dist & #&3)7).
(Explainy V93 B2 SIS0 A9eER As),
ZA AANE 2783 Y S A PHI] AHrE 57,
AR B, 4%, A2E BY 5& AT
AM2E AEES A5 de SHEY 71&48L AL
Ad Aws} s7)
Ams  TF U} ABe /S,

(Elaborate)

A8 =&l
Asjol] g 4 S Aale] T2 HH3}.
ANE FA% A8E HFYEAA weln AEE

a3
(Expand)

2L JEAE Foh7)

SAENA 7iEo] wlE FAHQ B, P, AY FL& AL3EE
3}7].

Wi NEH Vies ANEE 3] HEsln 3o F8371E A
3} 71.

Fold Mda} & MNE/FA e g2 WE 993 dA4X)7)7).
Fgse) Fold AQFAt BE g YR BAS N 5
AES SEL ¢ 5+ JE G7HA AR,
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RS golry] Hsl HAARE ol &34k AT ALF AA AHE FA
A9 gL AY RARG AR A4 AHAE HAL BReIME ®BU1E F
1 AEEe 683S, AME A AAT A EFAME Aed 92 eR
FAHAE AFATE A Fol| IFF I (AFA, AEL ﬂ/‘} ToE
748 =g T WEEHZEES AAR F Fo3dA dAE 2 WS
o EfZ 53 . 598t AMLsgnh AFA AL 2|4 AFHE AAR 73
o] FA9 v < 2>9 2tk AT AAE9 4F EE HEE 5T
A3 5 Uehte atdAqse 43 AA%5E e A 9 AR
AAHE 3>)9 48 RuME T3 2ARIA

ANNHE AA Aol dig NESAS HeRE + HAYE T3 A
AAE T 43 259 A4 AH AHE ZARIESH, 4F HA Y
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Asdain AP0z 9e e 29Ez 193 48 FH02 g%
7] o2 FASAH(2Y 5).

[O3 5] B 2HAM

3 olge A%
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F&of] ME L FoP| &Y TH.

4]
JEHE A2 $4% Hsute BAE Ao
Belse Agsn WA FA Bdw /)
A A9t AnseAdA stz gaste a9
Qo] QT 2Pe 2T G4 Ao B2 RESFUN FBEL £
2HE2 QT SAWANAE 7 dudoldes AUl LA
e AunwA dolrole] Asine] 54 Aol Msn ne &
29} 7t Aoo] Egae AL Adste ARHA) BARNPL HEHE
2 9ok

2. ISIYTE I8 ST MBS RAYHEO 0ixE 21

B A7 Mg 48 B8 AJNNAE &Y ZaRE gotr ] 93l
AP A L AREAAY AAPAHE AAN HAeE vlasia 1 ¥3E 4
FHTh AP A AARY 4 508 9 Foll 407 oA A FF
gafo] 3o 2 18.8%, S04 wHY Zof 30 o4 F 4F2 Aol 93
S 2 56.2%, 507 T Foll 303 o]Ete] 3t FFY o] 4P 2R 25.0%
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ARRE Zi% 4 FF 38(188%)NAM & FELE 2%(12.5%)°] F
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ISR Aot E /e X7HE g9 siu dE2E WY ¥ B8

TEOE 19(6.0%)°] WAL, T FE 9B(56.2%)NA & FELE HE
gAgo] 69(37.5%)°l3, F
3 FE 4B25.0%)0N & FEOR Wg o] 4fﬂ(25%)°1211:} AR A
A= 4L 504 WA Sl Q

75.0%, 503 T Fol 304 oA F FF A } 4%9& 25.0%, 30
A olste shrEe] AL 08e2 AAHoR XA FHEY AP AR
o T We AdYEE HEFY AR AY AHEY FHol =4 uE
WoH<E 5> FX).

<H 5> Uil ZHIZE A0 WS X4 FHE AR X AT AL 2

Al

A A4 AHE w3} ARE A4 AHE
< 278(12.5%)

3 3%(18.8%) Z 178(6.0%) 2 1273(75.0%)
8}
< 6™3(37.5%)

= 973(56.2%) 3 37(18.8%) Z 475(25.0%)
8t
2 4(25.0%)

3} 478(25.0%) = 3} 073(0.0%)
3}

AR AE AN AAE HA Wshe s0H B3 VEes AARTL
3339004 44872 11.48% TAASIFTH<E 6> FF). AHH AAR}E A A
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Jehle Aoz vehdth E3 39 FAlo) dRAE fojue A4 43
E7E UehRgiont sistel S43 AQAL o) BANE FHETE 9

1

ot #uld HolB RolAE AT olHF AP BT SE RYL
oz & AW REY HEL AL 715 g @ ulgd daE
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FHOE oot WEINE i L 4L Aoz AZHT
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AMuSAT M18H H1Z
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= Abstract =

Development and Application of the Sea Wave
Experimental Module for the Gifted Students
in High School Earth Science

Heui-Taek Lee
Department of Earth Science Education, Kongju National University

Kew-Cheol Shim
Science Education Institute for the Gifted, Kongju National University

‘ Yeo-Sang Kim
Science Education Institute for the Gifted, Kongju National University

This paper is focused on the development of sea wave experimental
module for the science gifted students and the potential of its application
in high school earth science. Sea wave experimental module for the
gifted was characteristics by five phases: Engagement, Exploration, Expla-
nation, Elaboration, and Expansion. Subjects were 16 gifted students, who
were 10th graders and have been taught in the adjacent Education
Institute for the gifted of Education Districts, Daejeon Metropolitan Office
of Education. The changes of inquiry ability and knowledge achievement
were analyzed according to analysis of experimental report and pre-test
and post-test. Experimental module for the gifted was very effective on
inquiry skills as follows: control of variables, experimental designing, and
selecting tools of experimental process. And also it was positively
effective on achievement. The result of this study suggested that
experimental module for the science gifted should be very meaningfuily to

improve scientific ability of them, and the development and application of
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experimental module for the science gifted be needed for them.

Key Words: Science gifted students, Earth science, High school, Sea wave,

Experimental module
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