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AL Gulgdth( 3 2, 2002).

0] of we} eyt ME FAEC] 7HAE FoP e EAE AHE] AT =Yl AL
Fog o]fojx gtom(ihd S, FYT, 2011; BT 9, 2011; £357], WA, 2007; 3]
&, 11]% B, H54, 2002), 2 FHO2= FAEY FABE Fo|7] AT o =
ZOYE0] AHy Yk, EAS 2010; F23H 24, 2010; S, 2004). 29
BE AR g T2 9 7HAE AT O fOﬂH ZeA EA 8 A (Creative
Problem Solving; CPS)#} ©]2]& 4|3}l 2 (Future Problem Solving; FPS)o] tiz& o2} & £ )
ok o714 CPS9}F FPSv ZEA S Be|7l ZA W CPS7F 84 EAE T Jhaf FPS
= " AFAA S sk vdE AT A Abarel] 2HE g3 ke HolA A
o] HRATHA YA, 2004). 1%7] Bl FPSollXE ST we) F&elA B4 dA o
H2 F e Wed & 75, f72d7], AFEA, 71T ddE FAV F2 285
I ) th(Treffinger, Solomon, & Woythal, 2012). ©]9} 22 FPSE &3¢ 42 S
A Hlel tiel FejA o g Atusts WS VFER £ AS ¥ okyYy B #8524
A A5 vgholl g dHe wola 222 v s T F Ae 73 E ATE F A
o= AolA onE 7RItHAWA, ol 84, 2012).

FPSE Torrance(1972)° 2J3] 7|de o] & A& WHalel BdS AFSIHA tdxFH
2oy IAuS Z2ago s wHs) gk oM E oAt FAE 2T oY
A7t FAEo] stom(AA, o84, 2012; o=, oldA}, 2012; oW <, B, 2011;
2, B4, 2013; Cramond, 2009; Treffinger, 2011), &2 A+ Ad+= FPS7 A&
of #5H7 ", FojA Fd ol A PHolgte AL T Yok sAR FPSTt
TRASE AFIF ARl BA T v FFoA AT FAE F7] wEel o] AAAA
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= odtE dAE 7HRTh
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o] A&A o2 FIFska 9] 0 W (Benzvi-Assaraf & Orion, 2005; Kali, Orion & Eylon,
2003), 2 A O 2= AFE 3] Al(system)E A 7]= A TA 28 (earth system) I ol
A A A& ATstE e mYo] AEHOE o|HA L JYrhelaY, HIE, 2007; =
2], 2004; Benzvi-Assaraf & Orion, 2005). ©]& ZHo|A u]g 27374 EAE 25 =0
HEAQ ABe SuAsl @ FHGABo] BAS sk BPolA Mol 27~
Aol BEg ¢S BAsE AL Iyl QFEHE AAE AT TE ZHA W F
a3ttt

wEka B AFE FPSel tig £3 AFE T3 IFRSPE FAR dAst AFA
AA A & o]5o] &S o] & AFA2E #HA dotR A BT
o] & 93t A E0] 4HEF A ofoltlolE AFALH AN AT = Ye BHE
(framework) S MEstA T 2831 AFFAES YO E FPSE 83 U HAS &
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YeRd F4olet & & 7] wEolthEA, BYS, A2, B3, 2013; Doerfel &
Barnett, 1999). wekA A ofo|t]ol & FA st ATAIZ2H 349 84 Atol9] 24 #A
£ BAste AL ATFGAEY AFA " Ae} BHEd AN S ATHOE o 4 ¢
© ARE AT Foh

ol& H3te] o] AT e o] Aole] Fx2F A Fheto] HEE BA W o
E I E4(Semantic Network Analysis; SNA)E o] &3} th of7]4 SNAE 3 B4 UlolA
A Eddte GolES U A(link) 2.2 AZtA] ©of Alo]g] FF2FH FAE Ao Y
E 9] A(semantic network)® AZ3 4= 17| W&ol S0l EA FAE ofHA A4
I JEAE FAe Fetsted AFFothelEY], 3, 2012). kA o] &8I &
A Afe HEGAE] v AFY A WHste] g AFA~E Ane FHEE dAS
gotgto 24 s AGAES A% AFA L AF 83 A5E AT F A& A
ojt}. o]& Hste] B AT A FAHYI AT EAE thaF 2o
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o} Hstol Uie A S} JAHe] AFHU) WEel HeYAz Aol =
ogA A BIIYAEE T 5 24 F3E 15hdel AT 39 FHERA
2elo] Aelol] e} setgAm s Gehe AsHAel Aok B, H, AE,
A F3hshol] adso] 53 Folu

2. A7 dA

ol AT FPS AN 42 AeYAEe) A ofololol tFk ATA LY Az
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o] 7h-&Hl thekdt A ololtlolE 4ET ¢ v WA EAE AASEE dAAsL
(Treffinger et al.,, 2012). 53] FPSelA AAlste WHAAHE & §F, FF2H)7], 2 FEA,
71% ¥t 5 oA w4 A B F Sle 14}%—0]&]-@ ‘?“310]5‘ 7FsetA T o]
o} #dste] BT vy Aoy ud f&o] FdetA & 548 A ZAE NLE
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AAER ol F thy] o2 MiEE 2AVIA9] g2 A% SUISIAL glan ol &) AT REE A&H R
3L it oo} 2L AlF2dslE Q) s Feial Al g gaslo] ol Aee] EE7l
Aaf glem, dHogE= 71”01%2i AT Z}OC‘XHOHE ‘E‘l‘ﬂOHXl.ﬂ Ak —OI A& ﬂi °13H fH7l ol

opeh TR Bl AT TS @M}L Aol A% ak vlel 4704 Hh oa+ Bue e
ofgA Wsslrl BA AFAze TR Ak BAAC 2 BA.

[O3 1] 71FHE2et HBE DZHEMOZ A7 FH|

stATh olE fte HFAES WEOE AFA2EHY EAd did FH& A &
MEE A7 ZAE AASY BH A 2EH (brainstorming) H4 S T3l Thgs s4 ool
& AE5HA st om, olgA A& ololto F 7 AR AL &EA A=
£ 31 o|& BAHs9h
T3 FPSE A ofolt]ojol A vERd #AEFA L] AFA 2~ Aot #Ed U4 S &
ofrR7] Y AFA2H FHALAE FEAT olF Aot AFA A HHE FH A
T& E3l ‘Fﬂﬂi(atmosphere' AS), 4~H(hydrosphere), A (geosphere), A& (biosphere),
At FF(human)' & FEsHATH EF FASo] 4T GEANA Fo AFE FE3HA
o, o]gA F29 MNde A fAE 35S HEHO R Be Ay HFs e A
A BAEY 2¢HE vp-ESATHRF2A, 1A Y, 2013). oldf AFFAEL AT EAAAM &
Z] % Z:WPE AT e ZFAE AAGS A ooty & A= o) AFE S
A& HFAUA(EE AL)9] HMSE FoF 84E
2125t ZP—T‘ /‘}% stk oo AFA2E FAQ A AR FoF 7Y 247 A&
olghe HguS HEVFY 9gAE F838te MY (sun light; SLY ‘& 5
(water layer; WLY & 3}9] Q4= F71stqith w3 A7 A4 viE3 24 59 7]
A W3 E FE =Y3tEE At dAE0] A ofelto] F o]ol tig <] gol o
718E 9A A (precipitation; pr), 7143 vl (air pressure and wind; aw), X H3}
(weather change; wc), 25 8K(temperature change; tc), “3El ¥ Sk(state change; sc), th7] 4
#(composition; co)d] 3¢ SA4Z MESAL o] A& AX FFHOZ FEAX 4
E(<E 1>)& o] &35t AFAe} AAFHA 19lo] 4A FGEH o, 1 AFAE AR vud]
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<HE 1> O opITiofe] XITAIAH AT S4 Lieta Pt =S

SR S Z2 /g A=
73 E ) v, &, 8 7E ASpr
7193 vigaw)  HHE, 715 1]k A7ISE ASaw
71 Ex dHskwe) HZ, ‘é’“], 715 s} ASwc
4 (AS) 25 H3k(tc) 7 A, P, ERE AStc
A2l el W3kKsc) 7371, 9+ ®¥sl ASsc
an 7] “3+(co) Ak, olitsiErA, Tl ASco
4~A(Hydrosphere) vt} 74, Ak, & Hydrosphere
Z]A(Geosphere) AT, FA, AL G4 Geosphere
7Y E3(Biospehre) AE FE, 7=, U3t Biosphere
Q125 (Human Activity) 2N, o 4] Human
71et H)(Sun Light) B 3, 8l dojuA] SL
24 E Z(Water Layer) =3 5 59 A WL

3. AHE N2 & 2N

oW Aol A FPSe A ofoltjojo A LR A TFA 28 Alzel B E 914]e o}

27] 93] SNAE o] &3t EH3AT. o] sl WA A Eo] FAS AWE &5A
T WES H2E(text) FEIZ WHF & £ GAHE FRE 3L A

Qo]°]'7] Al 2AG HEA 5& AASE DA E(cleaning) HB S AR o]F
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A4 S, v %"ﬁ‘é, o3 FAA, 7§i7]°], +3AAs a9
a ?54H A 50]‘:} o714 AHEH E(frequency)= HFAE©] FHAI S E:

G o7t ALEH Z4E sty AA FAI 4 (degree centrality)= ¢10] YEYIE o] F+=
o7t T E doje} A duht Beol dAE JEAE YW E ARE T dolg 3
AT AGHTE SHA AA WEZlA FAHHA JTe sk &3, 2011). =T
A FA "é(betweenness centrality)2 $F Toj7} Th2 dojo}l YEYIE FAs=H TAA
(broker) £-& The](bridge) &= Grhd T38| FAst=kE S5 Ao w7 44
o] =LFE WA UEYI Alole] AH TET wdte] T8 9T Y35, 2008).
a8 3 &3 F4)X(closeness centrality)> ¢ THol7t ThE thoj o} Al E 7l eTE
oujstE Mo g A4 F4do] AFHOR Add T & V|E0E SAHATH, T A
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1. IEIHTIS0l 7S matel TS0 AIBE T TH0fo] 54

g A Eo] 71T UsS BAD FPS HHNA e A FA 28 Aash HRE 14 S
248710 A AGH F8 Bolo] EAS Solgitt ol 9istel WA HefA So] A%

g ofojrjojol] ALEH Tojo] MIEE KrkwicS o]-&3to] B3 Ay AetFAEL 1327]9
GOl & A on, ol Aol o] M(link)9] T 2,1767HE UERRtTE AREE Thojof] HlE]
Me] 71 e A0 2 Hol vholy} WiE ZAE| R AR BREA AZ2" HEHE Bola
ARoH, o] gFo MA WEHIY UEE 0452 HluF =& 3 Btk o7 2=
(density)% VEHIE o|F& TojEo] drh BE #AE 21 JEAE Yehl= NEE
7hedt AA A9 oA AAZR A2 BE M| 7} AR FhE HIEE AXEHA &
&, 2011). Z, 71393 Qs & Fl ZHL FHE AT 4R H3H Pt A s
a78te AAYAE B3 HASFRAEL o] TojE AL S B ofuzt & EA Yol
A A ARE Toly WETt 7] W2 dEVF £ goE ghEd FoF Helth
Eg AFFAEL TR BAE HAste AHAA TFd B ofoto & A&}
th <E 2> HGAE0| o|FA 4HET ofoltiofol| A ALEE ol FolA F8 ool g
EAARE YR Aoy, [17 2]& T8 To] Alole] F23 #AE VES A JE= NG
3h3k Zloltt. #HePA 50| BAE A A3E HHAA ALET Tolo] RIEE AHHRYA ‘2%
(1263)), ¥3k(1233]), A7(1013]), vFF(883)), AH(743]), BI(573)), A (533]), th71(323]),
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£(323]), HY¥(323]y 9 £ % YERT. ojuf Told AHEHIET} ok A2 FoX A
£ ddste Ao EH o AFEE Aoly] WEe] AF FAE M & xsE A
dolg & = AT E, e, 2007). TS U EHYIE o|F= A ol FH dZF FA
AL 3.0, WAl FAEL 1.3, A2A0] 14, AT 495 Ho|a t}. 7t Thojo tigh AlEH
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<H 2> WSIFIHSO| ALGTE FQ OO LS EMX|H A= ¥

o) A dd apl AR 23 B o] A dE apl A2 2 §R
= s A A "ol A Hge ¢ s 344 28 4ol AF AF
T 126 B3 3 103 277 4 &% 28 3 1 128 506 0
AT 101 0 3 1.03 286 4 AEES 27 3 1 131 518 0
LI 88 7 5 106 315 4 4 26 4 2 125 460 0
gl 74 7 5 100 293 4 7% 25 3 1 136 621 0
A 53 5 3 111 363 4  AEAl 20 2 1 144 700 0
5 32 5 3 L11 361 4 2 19 3 1 131 521 0
Hs} 123 2 2 103 276 3 3 18 1 0 158 825 0
)7 38 4 3 LI11 365 3 X% 16 1 0 153 857 0
H] 57 5 2 117 402 1 37 14 2 1 139 627 0
Ejj o 32 4 3 117 39 1 Szt 14 1 0 158 967 0
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SHehE g Holrh A WEYD veld ASATY the ol Aolo] AT £Fo| o2
2 5 AnEAG 9, 2013). o= HEYA Sl FPS Bl A HFT A AE NEE
AT L5 wshel U2E AR G| Wkl A ov), 12 A3 vhEel W &
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= Abstract =

The Characteristics of Earth System Thinking
of Science Gifted Students in relation to Climate Changes

Kyeong-Jin Park
Chonbuk National University

Duk-Ho Chung
Chonbuk National University

This study aimed to investigate the perception of earth system thinking of science gifted
students in future problem solving (FPS) in relation to climate changes. In order to this study,
the research problem associated with climate changes was developed through a literature
review. The thirty seven science gifted students participated in lessons. The ideas in problem
solving process of science gifted students were analyzed using the semantic network analysis
method. The results are as follows. In the problem solving processes, science gifted students
are ‘changes of the sunlight by water layer’, ‘changes of the Earth’s temperature’, ‘changes
of the air pressure’, ‘ change of the wind and weather’ were represented in order. On other
hand, regard to earth system thinking for climate changes, while science gifted students were
used sub components related to atmospheres frequently, they were used sub components
related to biosphere, geosphere, and hydrosphere a little. But, the analytical results of the
structural relationship between the sub components related to earth system, they were
recognised that biosphere, geosphere, and hydrosphere used very important in network
structures. In conclusion, science gifted students were understood well that components of

the earth system are influencing each other.

Key Words: Science gifted students, Future problem solving, Climate change, Earth system
thinking
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