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Development and Application of Science Program for Gifted Students
Based on Earth Systems

Eunsook Im - Hyonyong Lee - Sookyong Park*
Kyungpook National University

Abstract: The purposes of this study were to develop an Earth Systems-based program for science-gifted
students and to investigate the effects of field application. The developed program was composed of six activities
focused on ‘fault and earthquake . Each step including exploratory step, enrichment step and  application step was
designed to be associated with aims for Earth Systems Education. Two instruments for experiments were produced
and students activity sheets and teacher's guide of the program were developed. The program was applied to 14
science-gifted students who were 8th grade belonging to an indtitute for science-gifted at an university. Data was
collected from students activity sheets, outcomes and questionnaires. The findings were as follows. First, the results
of analyzing the students activity sheets and outcomes indicated that the program was helpful in understanding the
interactions among subsystems of the Earth. Secondly, the results of the survey indicated that positive responsesin
acquiring scientific concepts and the results revealed science-gifted students were much interested in this program.
Many students perceived that the level of program was appropriate for the science-gifted students, a few students

perceived that the level of contents was high.

Key words: Earth Systems, science-gifted students, fault, earthquake, subsystems

I.M B
S = ATSEAIHE Aol A
U ol<po] tiste] sH Axo) of
Ade s a7Ee A2 wet
A o] 5]*7 Oldr :L7sl ] H}x%

T

ASE B0 A A7

=
Ho

o

L g

ol

Slapchl
>

iy, Ok g
o rr 2

A

1o
ot
ox
é

Ol > X
S
oo

0 L

2N

o 1o m‘V
by
D)
o
2
=
O
gi
O
J_,
> -
E
)
>
o
X

% A4 WW : H‘SH 223k Q4]
obgE shtmel ATBHE HES
ol e Aol4e) 713, 4191 o)

9 Bao] sl e, ol
of AEA 27T A2 TP 20
9l @o& Aokl tiE2el 34
$uo] A7A W ZaYolrh(o] £,
2006; Mayer, 1991a, 1991b, 2002).

K
—“ﬁx

o) > i
NP il
52
o
o o

N
i o i
HUN'I‘

)
S
:?‘:.‘

=
ﬁx
Bl
-tl

A

4
rict
o Oﬁ
:I:

IEH
7]

_10[4 mlo
n:l>

:l:‘;

5 °g“

<

tl=r @stole FYy EEEE tiehs 4
© 2 3k F 100] |1k A5 Fote] AEE ol
A 7A 2S(ESE; Earth System Education)< A
T A0S xR At Sy AHAskE A=
& AskE AL St} A= TRl FAEY
37} obet thFet @AEY olwe] stte] A

AE 7ML A& {71802 A= Qe /\V\E“

ojt}y, IejuE HEAS] @42 AN HF=

o] ofa} AAQl At stfA(G=d, t7d, H=
kel %)Oﬂ ¥ T+ ‘?:%E} et o gt oAtk
L A wjeto] E|Z] gfobw
:ILXJVH o= XJESVVP ofgrh wehA AAA ws

ojgt A FAIARE FAIR sho] AAAH] I A
=1, @r& A&, AFe) Fofol| tigh FokE Al
sty AA 2291 HZH(holistic approach)S 4=
Skar &’ldr. ofof gk w52 9Jol= A A ARl

*WAKRE: g4-ZA(myskpark@yahoo.co.kr)

2009 052 07 F<x, 20099 06 10Y AT Fax, 20094 06" 1Y AHE

“*0| =22 2000 Y=rhetm YSMEHTA| XSS wop AYE 7Y



A
-1

78 222 -0z

ol

704

oA Bagt AFA A A7 HEt "t
9| oA 2 = ltk(Mayer, 1991a, 1991b,
1995, 2003). E3t 2he} ghtof| Slo] AFA Wy &
of Aol 7]wAQl of] WHES AAlstH
a7 glsto] YENA AAA ] e Aled
5= e}, SAlol AFAE A8 sHAIZE AAE

=
o R HHo|3 AE oE Mol Feglol 4T A

o)M= A8 73} ST A A GA wSof
gt TS ok 4= Qo) =1l ¥ 71 s
49 ks o]t SMYES e ® Sk A
12 o7l AE AR AlRlem A A|a}e)
A aoks AFEE 517 93 HEolekal Vs
UTHASJAA AR 2000). o1He 8+ s+
AuLsol e FUSHA A-8E= Aol Kok AA|= <l
A AFFste ATARLS Y] Hel= 28} Ayt
gt A=Y 274de A=sh A Hede
Ast=dl S84Q 217t 9l Aolth, wEbA A
A Aae v R o 38 AuS TR0
7ol 1 oj= wiEot F @ shrkal s,

SFH, AR AISHEHS 2E (Enrichment Triad
Model)> 7V d2] Z851 = A - <5
Y5O shuolw AT ofy e} UHE s
o5 AH Y Aot At w49 sk e Aly
o = A= 712 Y= A Yt Renzulli, 1977;
Renzulli & Reis, 1991). o] &4 A1dtA] &
HH4] EA1EE (general exploratory activities)of|A]
= M2 At AN A G ekt
FA} S| 22 woFE FotA Har I =
ol FFu ol 4 . Renzulli &
Reis(1991)= 197 Het&d-5o 2t oF 200 7}
Ao FAEAIS}, AAT LplE W Al AA,
d71ed, 7F5 g, 2=, Fu )= AR 3
o} 194 A3k &Eo] W-E(contents) HF2] A3t
shgolety, 2tAl Hekds(Rid &9 -5 group
training activities)> "% (process) & F8AI5}
< @A T & ot o] ©AE vekRt 15999
ZeIs oAby, Ao 2 EAls A5, o
5 7l 9 d97le(HF, B, e AEREA Y
a4 5), A 2§ 5, tdRt YAeE T

ASHAEAEA O gk 7HQl B AT ' indi-
vidual and small group investigations of real
problems)= 4 =9 Ao, A45d, 1
A 2 QR R ' o] GAEe] 1
o] Hch 7Hel e 24TIFC R o|Fo|R]= 3
WA A3 o] BF Y M dEsoln FAY
SHAES S NEAE 5 e dAelth o]
HAA YEL 7IE A4S YA

71Hohs =S A4S AEste s FEdH o] B

215
X
T
B
jus)
o

77 7hA]

of AAH 02 FAlo] W 4 oA BehARA

. 2002).

ot oz o A7A g B AR
FRE ool WAL Biko] Lehd 1|74 o]aj2
ST A (32 5, 20017} glont Al 2
He £ e GAng ZRaY e Ao o)
A7) ekl ek meba] £ Ao Al A FA LS
B30 Bgehs B ng T2aRE AUt
ol2 Agstaa) stk £ Ae] TAH BHL
A7A gl 2AT HGA LG TR IRE 7
81 ol Fotu AL thoE HEY &
W5 FEATISL T2 et SHE] Q14
BA5H Zoltt

ot mlrt wln okt o2t
N
o,
ol
o,
=3
ox
o)
2
ro,
jakad
o
uo)
)
fufr

o 1% mk

I g7 38

= Wl ofF %k 9, ot
ehget,

2. A7 Ext

QoA e e ase] FA gshd %3t
3t BT % AZPAE SlelA] wE A



X7 Byl Mg B2 e 3 xg 79

o2 AAskal I Ade A ddngs A Al e A3 xﬂﬂo}oq ARgSHATE S B Ale o
Asl7| 2 stk @ ARl A AFAY 12 Aol AF Ze2 st A4 5= e 2AE Al
Ass Aske B2E9 o9 Wde= A AR, WARG A eAtzols 7 EEE 2 S
2Rl ATHe dxshe AFA s gt FA oF ZFA T, A= WS ZAAAT T
2h g 4 ok 2Ap R RO iAS fist o &5 g gdechs IR o FEAd B
of WAL YIES HASIRAL HFAH R 4 = 5o == 53l
RO FAA 24 izt #A4 SehgAasd N 2290 WEEdA dEE o 2
A&0] SIS 2R Agsit. 2209 & ulo|Elg W] $3te] WAF AFS USRI
A2 273 EHFPBAHANE F8ll olFolFen Yol Holdt WARES & 13822 WA o] 5
AZmnAs oIS AR = Aol 29 o]l o1l o ual 8%, HalAl 5 oo eI A
Akt AFARATE 4 & & 2| Hig < a5 B Aol = wARs 10Ol HaES
A ZARE AABIAAL ollA sHEe] AT & 12}2} 22p0f AA A= em 124 fafAA= A
A, EIE AR} Q14 AL A 243 2he SIS EE Ao WA A= AR diek HE
7} o|2olH 1 AE walo| ek AT 2F 2AL
3. ZE2M UL & It AAIBIAT. B7He] dEE 7]1‘3”51 Z2I0] o=
Y F3pol| AHAA| A w5 Ko B
2O e G5 AR dEdn ok ZF SAE AEE A=A, o 'Lila“oﬂ/ﬁ Ak
Aed 53] bl mAls 9% EXE st sk Aol ©AIe| digt olshE w=Al, T YA
o Al2" A MdE E=Ssuiet 23e FUh stle] o] AEAA| Solnt. 1 23, AFA AL
ARE FAE SR AFA LSS FxE 2T =9 ] £RE B LR AFA Y ol e
T =S AR e S oS AHRAleke) 7t Bk Aollde S8 A]l B7 oA A e
5 2ol FRAE=S A AR AT Mayer, B A A=A, & B EeTeR A4 9
1991b Joll et AltA 50 Had A2y A ofsfS stk dAT ¢ glonR SRS E o 7
A 8= sofshd 3 13 2 Aoz AR FRok= ofda TR A
S Ao tigk 71E] g e e S SRE LF OR7|EY #Hol e FEtE A
ARSI T R )], EekaE A FeE 3] thF= Ao antzolzhe oo AAE . E
27] 5o Eol vt & Z2IoME oA P 2 ZaIo] A ug - s Tl 4
9 w2 H o] Fuk=s ¥ A9, oA el lert 2he ARl wAEY v
Z13gqk, 2006; Amerian Geological Institute, < A= s Aol oY AgA A AT EE

0
rr

200518 F22 T e AT ¢ ) HER 02 TR A A IAVHAL £ 5

AFA 5o 771 FE(Mayer, 1991b)

=Eial A|F-] 4] A 74A] ATt s obEHaL

239 20| tat W) 0] 4] gﬁé;"]ﬂ; Aol A2t P = AL ARt o] o] B B2
Zx3 WA A A e ARt 7]e ) TS Aot 955 ofdfshe FE AT
=R ) A Ao Ag  AFAE AeAgcs B A, 37 2 AE 5 sHARR AR
SIS A -] AFRE Ak AT2] wol= 40 oo, 11 shefAl= B jlo] Hekeieh

36 B A &9 A+ ATz Adistar eeE 5 ol = B dAY 22 stelAl ol ek,

=g7 257A|ek Tl 29 %%j éqsloﬂ;ﬁ_ l;a#%* 2 25}ke] Aol TE A Ye 7HA §




F o 4318 802 o] Bastth ojzio] A
99t 2 ZEagelA AT 48 wE A
2ol th3t AP0 oS B HAY g AR
of s A= FHA oS sech e
ZE|ZE AP SYSA 2EEo] HAIX
7) Rl AR o WFS Ags) Tk Aol 2
Aelekat hepsie,

o e AW of N WSS FHHOE

.d7}o}01 o 270 HHAER= T1H o] cqo]g 7hek

S~

‘2 o) T?S‘le_ OqZHZS‘]—/\W

a2 v

sAet digatie ahgol dastehn Aeisigr

OB A ALY 97H) BEL 6714 B
2 Zol4 ATARG0H, A7A DL /1K) BE
Sol4 BT BES FHO2 BALE AL AR
g 4% - mekstat 9% WA YaBelAE 13 ¢
ag Av 4% e e A9sn £4E
A AR AR, G BEA WIS AE W
Stek. 7 wAe] TAHQ HEt el A7 B
% B3 5 292k

4. %2 2Y Y 2Y

2008)0f| A ARESH E3-S&
% oo gl SAYEe] A

€3l o] 8% 7|&SlEE St AR 74 BEke B
g o] Fois At sPEe] Fo), 34 Aol
gt ofsfl, XA ol thet ofsfl, TR o] A
Aol 75+ Ho| g},

. A+ Z1

w A7e) A AR 22 o) AR X5t
At BE Ak o)1 A -AlskeA -2 g o
AR ol FojAltt, AFFASEG BY 2 T 1)
ma 2E, ST AuAel gas
T Al A9Ed B 29 Folon 4
SR AAEA] OE AUT BTR 2 5 ol

gt o g3 A4 Fy

AT oA SIS FHSISET chaket U4
A 4 Slolof ofo thg v BES 97 57171
frojEojof jitt, wekA EE 104 = TSk A4
i 242 g o] Zof UubAQl §lo] Aol of
3lo] AAZ A Hi 738 AlL5kith g &
oA Ha ﬂb ]3 %47#6‘}01 e 77 A 259
of wj 2+-&3t glof f

%r&zs—}isn 8}?‘&}. 20 16 hasel 25

75

B gy goopwmmay  SE3A
o1 w5 glemwgwy R IA

agy DITELABALAA - UERIS AES
a Ol A el 9
& : FEEE R
P g B30 o s 28 (@R 9)

B8 A as

i
oft
ol
ol
_8.
ole
2,
1o
ot
)
)
1o
s
0_23

0

E4 AR g dobra,  IA Z00
#3
B g OlolA Aol WS % )
2 IR - A|AgE
2 1:}.(_?;;
_ . = z}o o)
ws6 itz azd Ay LTS A




s
WES 120 o8 B 2
1. O 20| IS Ol@H 207

x4l Htenng m2a s 2 ug 81

&
Vas a0 g vy sz
1. oiE B0l JISTI 01N B

o9 g e e

| 28 77 A 2¢ 244 | Y& & F9 24 244
EECE

Tl L 5ch

19 UE e e

LER ST P PR e
! A |4 @ornn

@ D

a8 1 1M 3 BF 2329 A

AstebA ] 953t ¢ 23t
NetaAel BAe gse Has

e
o

i

2l
1a
& ol
b

1%

CREE AR 715 5 olel A SEs Ak
gl Gick. oIS Slste] AW BBL HBto] B
o BEGES sgont WA Aol B ¢

3 FUH o Bosks Y5 23

>
8
fu)

5 2004 PEAE Fol Foldtkn % ©E
of AL AWAY | TE $3S HRSH 2
1717 ol of u) AH§3H7] Slstel AAE T

] ol)v rlr

298 g0l mhol Sl LA RSt} AE2E
. 4 3o1o] A8 A AT 0 A2 A
stol A2 FAsHAL W) Wao R tEEs)] g

A ato] 30 ZhA Fel st Bel
=5 siorh, BYE AT Fol UTES 22l
ol s Aol A4 AL ojwl G
eh Eo) 242 g E22 AAsith of v
A BYe B9 B WES A4 A5 B3 2%
2 UARE Gomn A7) Aol 4o
& ThRE A7 WS B 45 DHskA st
= 201]/\-] ?ﬂ-AﬂE—o] ZFAJ 5t 754_]»4 oq]__ a9 29,]. s
. 85 3ol w3l o) Wk 24 A
5. olclel A120] sk He7kIE 242 25
Astoiet. 3 uhe] 471 B dgaRs
BYE AFRET 229 Gl thalH BRoHES
sholck A Selbelold MR A28 RAbsha

==

o g

\l

ol z o] #]Zlo] HHEE 710l 9lix] Bols)
L uho] Yol E2slES stk B 304 4
Sol 2p4gt 23t ol 19 37 2e)

HguAe 257 44 A3

gL AA BE FAA A4 el 5

T

-t?i‘% o-pEo] RN AL S0
1. B0l FOAC0D B SE0l AL ALN?
_olith. o) GpO THY BT T A 7aRen Grdel Ay
T e He abMR BASE I3 ok RRACKE Foruth
cHEo e ta LOHFAICL(2A MK F&)-(TH=21 &3)
2. OIS 0l BE0 2SS I HIINE 2R + dsd AFA ERE
He 2AANR?
2420 CEES UImE0l RAB0 SAICH
HErm:Ag Uikl A, U39 BOE S0%eldn HW @ao) B L ol sk
i 3sam e 455, TS Uow apay, ZeEel BAP A dansl g St o8,
< kel £TE oFoid B4, arde F1F Yadiin Y3,
EmOIE ©E: rw, 2 38R Kk £
43 ol toFM $Red W

FU

= [}8 &8s sl

# AEIZE Z2AS 0|88 oS &8

A8 ZHIB: 20 DoYs LAY USSR 20, 2 AEZEZZ (SmmEE)

4 =M
Jh2JHel LIHE USRCoS LS 2010 20 I8 AEIRE TAE IS0
LLAZ BESI0A Bigac: ol &8 =0

188 ZA =0 USCUS YACTE 22 HS OFH el Jela Hs U
PO 8BS FH AEIRES WA H=IP?
_ A2 B Fglepy fom) LEREE o4 fow BE9E forger
ouur wivgeg W wakb mEEESl Bk
#errg

33 2 252004 A B 2HE9 oA

THM= GHS2 B3 =T

o 'L'E-¥ EI"'"‘Z’“*!E
x

Ol WS SiH SHBATOI OITH LASI=K A0 TOIZAIC.
& Do\ BoZ o e UBIF 2l stbrot BRA

o TR A il Sk KRkt EaEnl ofi At ¥

2ol YopdR 1 ol Ubdlort coker 2L Th 2

38 3 ZE301A A BF 2HE AAl



ojrf AAEAl et Axleh 'l 2HE F3AH.
o] @A A9 Y= wefshe i 49 1o
WA Fle 3ol thstol A= 2% 5, shUE
AZH Ao et 2= HEe 2 622 4"
ot A7) A AFA ol o] Fe wedE AT R,
RIZke] B0l Aol 1%
AOEZ =3k 29 WAHT ELE Ao Zof
kS BAYSRaL x| xlef o &]of| el dheba] Al
71%01] ik A S 39 Hed, @5y
50| 2 A7) AA FAE R, FAdlol
]7}_4 A& 21980 HEElo 2 o] Biqol
A I3 4= S 4004 A7l qlgke| et
o] Ao diste] ot sho] 2Rt o Aot

D

j_miﬁrﬂ'iﬂm

r:-%

Y
!:!.'E 4-K &2 A8 o2

IRED eIe) $ES 0@ AU ST YANED JBAILH(TEILD)
—2|wlg] a|t

L e VY

- ]2 5
PR L

|

S — 3 \
A8 > ﬂ' P Ak gay

38 4 25404 3 &5 229 A

=%
r
_11
mN'

ofm
%
ot
oz
i
rlo

re
1P
2
[

1o flo
:Oé

o Aol A1 Seie) %2
0] WA ol3RHORA X
289 AOR soprglch
7183 W golA] o] A7 4 5
o A ol HE Q4L 9) %
o 49 Aol 3T Yool ek 2
PSS SHel A Anu,

A0S Ao Tt oS g B ol am’, 3
71 AL8310] A2 4R o1 Ashol shaley

ol glelek. ol Q17ke] wsleh HeJel4H} 2

~

It o mo

[¢]

roi'ﬁ_
Kl

ik el
foh ot

¥ DN

o ok
~
HI to 3@ oo 2w XN

o rji oX Ho

o r_\; il
o
o

l’.]
it
.

N
>
f‘i
o
O
OH
E
10

=

u

o
y 1o
>
X
)
(i
&

EE ot FEHoR G HSE J 4 9ok
BE62 SR ddE A B FAR 28
ot Ao R wHsh= TEa AASHIH. o] WA

A= oA Fd BesS Tkl A9 o]
2 gojHoz mHER oz A7 7hx|%}
2330 T3 w9 A TA B B 1S DAk
g} ek} A Fo] BAF Rofo] EA}s}
% ZABLL ERSIEE oK A7
1:}_,_01%]1:} j_E] 5= @’5601]/\1 xwd
-Wi % 9] oo}, o] AFo M= AHE =E
Astled =t Eol A =&
‘%OV} 50}7}71] wof 7} Fiof ALA2l e v
k= Wde 233t o
Aol =dotol %017}
o} i wAbo| T
ABAT} Y thum
R B
25l thafiA] A= QL

38 5 256014 A 25 2HE9 Al

2. Z2I3Uof ciet sty Q1A =AL Zut

AgE&A]»« AAsIT AE AR 5THA BAE
0] 47}A] BFo. |
& sHYEo] Aelat ool o

B w2 A Sysist] Sulzh AU 8
LA Bl o SR SR 1A S
20| 85.7%(12W)A L] sHAIESo] u$ Zu)7}t 017{
U So|7} itk Luskeith 14.3%02%)=

olgh= oAE UEhen Zn7k gigicka ﬂi%@



B3 22330 g 3 94 24} A3}

¥g 83

X177 B4ol HetEMng m2 0 st

e

&1

Hn

B39 B33

B4

A &) O olai) ATA A (G0 24
=T U5 PY=Tw L9 PYsTw
1.0]¢- 28t 8(57.1) 9(64.3) 7(50.0) 6(42.8)
2.9t} 4(28.6) 4(28.6) 4(28.6) 5(35.7)
3.5 ot} 2(14.3) 1(7.1) 2(14.3) 2(14.3)

4, 38R ot} 0(0.0) 0(0.0) 1(7.1) 1(7.1)
5. 43 187 ¢t 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Al 14(100) 14(100) 14(100) 14(100)

SIS e ittt stisel 716 A
ol o] g2 Atml e chea} Pt

- Aol dzts Folxez o 4 AT Y
Of ZHOIAMLH EUCHETO).

- 80| MO|UAASLICE XHAZ & UAS o HE
of Etez s St MO|UASLICHLELO).

- C}2 0t0|29] ojAis SEHez S0iM oz &
HOIAM HZHE 4~ UM ZERUACHE20)

- Hef A X2t ol LHE2 HO| &= =Y

N

9ot 2o BB A4S 2AR B v 40| 97
of 29jollA] Gaistol mPAY Y Holsht ¥
ol u] el Ao, Fro)7t gl
£ shiliae] ol sl 25540 skt
S UiEhd SAYE(
3 olefa Qo] Yo EHoH - Yolzolz)
L 472 Uehir|E seh
89 % £ IS xmoﬂ o S
@ Ol LG of T A o2
E2ageld o e 2 ol +
S A

oZi iuj

(4o, dso)x= A3t

£S5l OlaH5H=
=t o= UUACHLEHO).
ZIH XIZIo| 47|A stz JiEol
3|0).
OF 37| W20l o HE ZAME

S

o =22

|

o

ol

[0

d

]
& Rl oo ro
= |
2

|

>

-

U

T
o
ﬂllﬂl 8
g|=l

T LHSof el of B Y 4 U

H
0
gl__l

ful

HZF

N

|
O
o
n
2
ogk
1=
|o
Hu
>
o

O[0{Lt7tA OfaH7t

0
il

t OH7[SHHAL SHL7F J'e 5
Je|u YHE SHHA L7t
CHESIO).

JM Hd¥S =oELt o
2l = A ZoHZEO).

Mrt HL| JHEoll o
ZCHZE(FO).

>
Hu -
P
o

= Un
=

S
m
i
e
;O

=y

Of

-

W ran

A
o

o

o

U
;\J

>F>+J+o-l.!ru+nrrsz-|o;1
st

by |9

£k

3 o H

0

> ru|o

r=

oY

s

rol

o

o

mj

0

ro

s Mo
N

8':'
Jor HU

9l9] ol g Abwun mYS g AYEol A
¥ olaol Ego] Helrks JASH 0, o50)o]
993, WEL EE BFo] Y 5o Ego] H9)
the 9A@®40, 4H0)E ekt uhde] £
7] 530 )2 8-S Lehi 4929 0)= gt

Aol Al v Bl AT el sike] Bafel



of
Ay o] 50%(7tﬂ) ‘ZL%“:F
g2 YergTh A
E~ EEOM =2 SEskda
FoHir STt sHES]

ol Tkt Ut

= _101'
O:x::

— X|79| o|o|X|E Ao|doz Mzist= &E0| QI
o HUCHHIO).

=

l‘,—_'
=
N

|
Ir
0
H1
rr

0d
ra
)

99) Aupol A BEo] N FAY ofw WAo] The
B33 4TAGTIE 4L olale SH(@H O, o]
8)0)o] Uehita, ‘S AAE AT ehs A
2e)7] 5] ofn|E Reld 4@ 0, 440,
B0y ATA B BEES 7HHOR I A
Oi B 29

9]
“‘Oﬂ W*?zﬂuh RZZY7LY of 5t =2 &

oo #3049 Zo] 78 5% AL} B TR
EU Wgo] AHA1Y] g=of e HAs ALY A4
o1 7= Ao Uehyth 14.3%2%)= ‘HEo|
oF 2 3EslaL 19 o] o] HAsHA| it §
gatoct SS9 SHel tig FAAS] o= o
=k 2t

20| =20] H}2 XIFAE 22l= R= RO
ACHATO).

- ofd 822 W &0 52 A 20t 659 5F
o]z A UF XIMIS| S017k= ZOIM.(ZIFO

- 22 =9| 010|S0| k= Aol 27| HEtM s

ACE(FTHO)

o|g} o] LR $70| AWK et AR
% chel PAst SOl Alel o 43 o}uh
L7l Ao deRtou, Ale) el vlste] o
A == JAFYGo)E A _l_:rL/K—](‘{]‘: 7o
Fo M 5 At AXFHA s 7] ak By

20)e =aj7)E s,

Z

s sl s 6}01 WEA AW 02
on ATAlH BES SHT 4 Y= BE
& Apsialet, 250 Bag B33t 449 Agw

g2 17 AFHGon g A% AEe
FEAS At £ Aol ALd z2a

o SAGA-YBkaA-H§UAZ AN AH 67
A BEoR TAHL BABACIAL BET 47
| et 2220l T o] Ao QukAel W) 2Hgo

] ozﬂz R
ﬂr@r T wse A

x

Aot ASUAGIAE 1o 25 ez o

£o ddslel 478 EEsH: 29719 4
sk, A7) olslAE Y 4
A ) A ST




(%

S, B ATolA A 2RI Aest A
spgol 718% BEA U AEBAN A7A 1§
o M) BE % B 62 A A B DA
shedl A G A Aoz ept, 28
6] TS Bl Tt Aol apEloqn
28 Zeaddis PH0R 485E Eag
o ek AR AOR o Fstel g

4 gl RHolt,

A, ZEaw) Holat F5H AL hA

O QIAEAE AT AT S4BT §

o ZulolA] el Sl FHHOE SHAY
iuj

NS HPETE AT BLE L 2
4
T

o
wolA Be slEe] Y B5e] & Zzaglol
Aol Row SHATt, Lo Sase] ny
2 AHgT AR 227 B, 29 24 9 UE 3
Fol g 5ol mgo] Hoirk 972 trehhgl
1 2 3] el ojel S ekl S 919l
A7) LERLHE BAE 7] A ofshaks
Y £ 2] mgo] Hlx EAR Aut o]
S % ot FAA0R S a8 B
20l gto] Mg ol Leaelq A7 5
SlAREe] Al ARGl B Ugo] WE TEelA o
2ojx7 ooky] Wiel Aoz werett we Zz
a3 0] ARl et A8 Aat ool gl
AEo] AP Szo] AWtk Ll Aow U
epge

B o7 ZuE voR thaut 2 AdS
Sk A

=

2ol ZEaw A Sla AN RS

A2 3R FAST BATAL QA
5ol shgsta At PuEd

Folon AguAE AAEA that

2 5 qleh, 44 ARAesls 23
u

Ayt ohet Al ol B

Hu o = rd mx ok

4 o ot

o o 2

5

= 2
M= AAE & Aol et

oh
o ¥©

N

>

i3

I\

)

e

52 85

XA S atetEus

[]

203

g

Ak A|o] A gho) Aok & Aolc}, £ T} Hof

IS T2l Yol U 1Al At
L 559 AHg Fo] AFPOR olo] that A
§ A7 A% HOR ool ok & Aoltt,

o 1o

o

s

o

o2
Ho

SAAAEE(2000), LFstal w3t
o, AEAAAYR, AL
G4, 238TH2006). ERA] @Ol ©EHe] Am
o] g3l APt FATSO A Xk, A H 5]

, 42(1), 79-94.

27, o147, AxHE(2007). oFLJ A AHANE LA
of Uehd aetgAe =2 AFA olset A+
A oju] Y FA A ekE) A 28(6),
671-683.
°0]813(2006). ATEFAIHO] AFstuSo] Fa

At ATEF vl AlRIE LR A
W8t3] 2006\ AT # 3] =24, 11-22.
olayg, HF&(2008). AFA A Sl A+t

2E N 9 AE A FRErE] A, 29(2),
175-188,

AR, 7, AHE, 25A(2002). 23 Aol
A 91t 229 A —o] 23t AA-, T
Tt w-2-5+3) %] 23(4), 334-348,

American Association for the Advancement of

El

oy

T
I
ok

o
T

Science (1989). Science for All Americans.
New York: Oxford University Press.

American Geological Institute(2005). Earth
System Science in the Community
(BEarthComm): 5unit Edition. It's About
Time, NY, USA.

Mayer, V. J. (1991a). Earth system science: A
planetary perspective. The Science Teacher,
58, 31-36.

Mayer, V. J. (1991b). A framework for Earth
System Education. Science Activities, 28,
8-9.

Mayer, V. J. (1995). Using the Earth Systems
education for integrating the science
curriculum, Science Education, 79, 375—391.

Mayer, V. J. (2002). Global science literacy.



A
- Hhg

86 ez 0

[olm

70:1

Kluwer Academic Publisher, Dordrecht,
Netherlands.

Mayer, V. J. (2003). Implementing global
science literacy. Columbus, Earth Systems
Education Program, The Ohio State
University, OH, USA, 293p.

Mayer, V. J., & Fortner, R, W, (1995). Science
is a study of Earth: A resource guide for
science curriculum restructure. Columbus,
OH, USA: The Ohio State University.

Renzulli, J. 8. (1977). The enrichment triad
model: A guide for developing defensible
programs for the gifted and talented.
Mansfield Center, CT: Creative Learning
Press, Inc.

Renzulli, J. S., & Reis, S. M. (1991). The schoolwide
enrichment model: A comprehensive plan
for the develop—ment of creative
productivity. In N. Colangelo & G. A. Davis (Eds.),
Handbook of gifted education. Needham
Heights, MA: Allyn & Bacon.

2

OOF
a5

Mo

Fo BAL 2|7 wgol LA Tk
238 el ol AAAE dires

| re

o]
g

A48 5 1 Gk BAsHs Zolth, T AL
olehs ZA skl 6714 BES AT B
AH I

-89 A BAUR A7A 250 53

T ED
ng IS 44 AReon w% 25k

WAL AR ARE At A
Hgo| M2 AIE 2] 919 tHﬂﬂ 24 3t
AR FOHIL 2513 B4 14HL Ao 7
_9.3}-011_]_ 6}%“—%—9,] §]—E;(] o] /\]»i‘:' Eijﬁt}l}oﬂ T;H
3} 014 A} AnE BAETH gug%o] 7|23} &
A U ASRS B B JE:LEW 7] 91
A28 olafalad] FAAQ ke R

of 454

He SR 5 U A4 24 waqg U%Eﬂ#
=] W
u
3

A



