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Earth Science Prospective Teachers’ Perceptions on Equilibrium

and Interaction Concepts in Earth's Radiative Equilibrium

Joo Hyeon Hong - Eun-Kyoung Seo'*

Daejeon Girl's Middle School -

'Kongju National University

Abstract : This study examines how prospective earth science teachers perceive the concept of
"equilibrium" and "interaction between Earth’s spheres" in understanding Earth's radiative equilibrium and
tries to identify their misconceptions. For this purpose, a questionnaire was designed and put to them to
look into their thought flow based on the items that appeared in the national level evaluation. As a
result of analyzing their answers, even though all the prospective teachers correctly described the
concept of radiative equilibrium, about 90% of them did not apply the concept of radiative equilibrium to
the new environment of the Earth without atmosphere. They do not seem to be able to smoothly derive

the concept of a new

'interaction' between the changed regions and a new 'equilibrium' that will be

reached over a long period of time. In this respect, it is likely that the textbooks had some influence on
the formation of their concepts. In particular, high school Earth Science textbooks describe the Earth's
radiation equilibrium in a quantitative manner, focusing on the heat budget of the equilibrium state
rather than the process of reaching radiation equilibrium. Such an approach of textbooks might be an

obstacle to fostering students
curriculum. Meanwhile,

into creative convergence-type talents pursued
in order to eliminate the misconceptions of students often found

in the 2015 revised
in the

understanding of Earth's radiation equilibrium, this study suggests that the core concepts need to be
dealt with more attention even in college courses for training prospective teachers.

keywords : earth’s radiative equilibrium,
teachers

3
5 oX o

> = fllo

ol

o

>

2

S

o% oo X
mlo un xS
o Mo 1

interaction, equilibrium, misconception, prospective earth science

sflof & Zojtk(Sato, 2012). o]& 3l %ﬂﬁi A
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1985), SHlS0] mMAlstT Q= 71E FHde e
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L ojde orj7te] sL oz A v A oo o2 & A 9tk Gwak, 2004; Je & An, 1999; Lee,
Lotsof Ao Q@Qloz ArasitHCho et 2000; Lee et al, 2003; Lee et al, 2022; Mun et

al., 2005; Lee, 2012). al, 2004; Yu et al, 2022). o] 7§E9] olsf & A
S, st wgolM waME BARL ShEA BT ol et Wl RS b 2FRGE ohet T
oAl 714 Eadt sty Atmolr] mEo] wabdel Zj  stwe] xm WrlolA AHE SAtstm ek Table 1
¥ Al2e wetEoln pARololol stul, mubdel o AW heliebsAl@n wolgst
Jdojyt wa= ek Jge] sabA olsiE s Al o Attt lofA & A =39 2E& &S
7R &35 JIK=% pAslojol @THCho et al,  QOHt Zlolth OIAZ o5 AT BAF BY U A
e} ROl Cropet g 450 olux &Y o

WA AR w47 Jigol et Tleyt 2ROl

Q
2005; Gwon et al, 2012; Kook, 2004). 184 w T+ 2
Al

=52t stEol ojggo] "l FAe= Ut o

(Lee et al, 2003). Kang et al (2019)7} Kang ol 942 2L X428 AAgH Zoltt. o] =
(2020)= A= @9 disghpsts"dAd Aae ] of thsh XY= Folqlct. o] Ao A A2 “of
Bolmgrt 2o thst o]9] A|717t wipAe Vs 7171 QHHH A SAR= STRStoE ek AleR9] A

O
_El—v—'

2t JiE Aol Zletst @IgozRE Z]RIgh Ad H2 st ol AoM Mz BE 4 ME2
= W3t olet gdo] xupste] o Jigol loid Az A& JHE7HR] Wimsto] wdsjjop shertollA
Qigat ojof gt watA o] Ao digh AtEo]  EWstAT. wiv7h oty MY 24 WAEe wat
Aed=o] ith(e.g., Kang et al, 2019; Lee et al, S 77 2 Zlojt, @919 Jo 282 &3 = o
2022). 2 B3 JHd =22 AdS dysiE & dH &

53] =AF FPak 29Y g Lestu AFak A|FF M2 SAF FY A ol ®II7HR] A
st Wsgold uhe Fogt JiEdole =+tstal TS @3 ARl Wad Jlojo}. mEbA abd At
shiSol AAls] ot eide st e Al =APE S 2 ATl digh o Fo] EARtt

Table 1. Questions from Korea Institute for Curriculum and Evaluation dealing with surface-
atmosphere interaction, energy balance, and radiative equilibrium.
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agoe gstn o] 2o tfs] Hrhe o2l o
A7F Q™ At oleh gatet £4] 2350 w2
SAbote A Zere u, EAAY SR § WY
o] Wispr} oh2 wWejo] Walg Yorin, wahy AU
Zto] 3z mgol ols] =gste A2 BF'o I
de =dsto] Q4o ggid Zoz melch ApAl
2} olelgt st Jfdel gute Age na wol
%% dol7kes AY & 9k T2t o2t BAA
A WY gL ztasle AL nssta st 2%
ol 2 242 ooja 4 gtk Es], AAYL A
ol’do] E4g iRl A Jidol T g o
AEate sPolxA 24E 4 9lg Aolrt

Rlo] =it ®ga weistel 2015 71 RS
e A awe Alp 2udsts B §ayel wHo
2 A9 5 glojop gtk “tigat Atel @4o] x|
2 A2E URe] 28 gt ojdx] 550 Ay
S =5 5 glojob sirh"etn YAt (Ministry

of Education, 2015), ®3F 2009 7§14 WSS
HS BAF o[ JX|QF K| HAF o HX]Q] HEHE o]sf
Y AT PSRl A1 A-Ao] ofsl, o]
yxel &g 9 24 wgte] #RoA RAAE 4
she 7b WOl AtsAtg ol 5¢ Zxstn ot
(Ministry of Education, Science and Technology,
2011).
mebA A BAF BPS A= o] Alpnst
AFSo] el 7to] wste] me s AHgo] s =
dole A2 WY Jhdol oisl ojmat olshg 7
An QlexlE Sl aolshe "ast ok o2 ¢
2 A7t AEXE Jfgetel Ax =R ALgoHY
ch. ciet o] X papst wARSo] olsfol chstolA]
o] stawaol ofegl 25 w oA oA o] s A
e USR] G Aol metA ol5ol JhAln
st

o
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Q.

oulaAEe AS ATel R PAMY AT
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Bl AP EAEE 24 BY
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g AmuuA Sk olg flg ol
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ook
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o2
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9% BN A7E

A OUR S EUYol T glon, FAlof A4 A
Ale FAF AUAIE Al&Acz WEstA QT JA
She B9 BAL oUAIYT BEE AT B ol
Aol Mz 435 ol M, A |2’ SAF 3
g AEfoll Al ©cHAhrens, 2009). £3] A4 4
AEd A7l 39 24 7MY S7h= ol HY
Neje waste] A7 euste "oy oz &
A Qo metA A 2del dAES olsiste
sloji =Ab WHo| Ade WA st aist wek
of A7 FY AAdY BWY, A Y, A
By, 45 A8 g A A JPL Ustel 4
5o o7l AE WAE J1E0R A Yeue
R%o}ﬁt}(Ackerman & Knox, 2002: Ahrens,

2009; KMS, 2003; Lutgens & Tarbuck, 2009).

7t @33 (thermal equilibrium)o]st A&, T&,
2ate] HEl2 L7 R 3o BAoA LE7}
< X9 A& FoYA|7t o]&ste], 1 & A At
olo] 257t Az Zopdowm Qls) Aox|el o
o] O o4 gl= HHIE UsHAdKins, 1983)

. EAF ™3 (radiative equilibrium)&
S5t A2, & ugo] FAto] s) d%ﬂ%
otk Al 7e] BAF BHL ol BAF Fashe
iR Gt HEstes FAF oYX Yol &2 A
sttt Lutgens & Tarbuck, 2009). A9 &
AR WAON Asstt shgstal ghn o
BEIE SRl olf+= Al AA7F BAF HYES
£ Q7] mjZolthH(KMS, 2003).
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of. @9stAl H Y (thermodynamic equilibrium)& T HPE "oz "SEFAES §F HY9 HHet=
od ddstA o] Yy JEf=A], 2Aoly o9 ASH 7+ H Afolo] M2E Fs A1 Q= Ao
AXNA GRF S50] BAjE A ety d9stA 3§ AX =gt He BIF(E5. )l gigt 7igol
g HAM e 229 gHo] 2 AR FIEA 058 Aojtt."2ts 7HEE& AdAsto] AEA9 W3F
TS WstolA] et 22l YotH, Ale] AJEiTT = Hdordth. AEAl= Al gS AFAARA
ook A2 2 298A FYPoA "oy Qo= o » QAR F 67 o¥er dE] ey, &
g 9ujgtti(Adkins, 1983). sl o717t ¢l o, ZF 9l ®¥ItE AJABIEAIY}
2t AS Af&(interaction)E & ©]ge] ARZolut MEaA =2 &= 33 HJElE oj&ol & 2
ol M2 LAyt At He  A8Oo|(RIKS, SAIE =HRIsk7] st YA AtLg & 2 Qe
2009). % wgoz2 JIFo] YEhs AduA ek 713] 2 Alastdth E=3 WY S AMestes &
22 O% YFor FFo| YEHT o=x AtRS 55& o = 4 A=ESF AASHY
o} 53] ofju] AALS Bl & AEd, &0, A
2. A3 jArSo] o|st wSuA =49 A 52 4. BYcty AFAE FHFAHC
2 sttt 2 AEAle di7|gst dErtet @A
B o gistoA 63tAel gizlmer A2 "4 A0St 2AREY U BEE 4S5 tS A A
202 o]4st oy x| pust WAl 24FHS Ao g Are]l AT FGrF =4o] Ygo] A AX|stes /g
R85ttt o]So] o]4dt newgHa AMASH Wit gt A2x g HAF W8S Table 29 e}
M= 2007 7§A mSnpA sty 3shd upsi(EAM=o} oo, 2t &) gt FAF y&o AA e
ZTAN(Kim et al, 2012), 2009 7§A weuA 1S ok Zr.
sty 18Md 1FsH2A)(Ahn et al, 2011), 2009 7§73 [ 112 HAZAPE 5AF 3o digt 71da 4
ey pSstw ARt (wstA)(Lee et al, ot £ Q=R gotH7] st VY AHE= AlAlG
2011a), A|tapst [ (ARnS)(Choi et al, 201la), Rt
R LopsH (8 ) (Lee et al, 2011b), A|Fta}sHll [T 2, 3] 77t gl W A9 2Z& HYe
(AR 2LS)(Choi et al, 201lb)ojt}. o]Z2L o]& HakE X SE S Ol“oh 719 FY JE7E 7
2tA S ZH2F A, B, C, D, E, F2 A|A5}3ct oS AAA MEA =D == SAF B GEHIE QA
FtAel eal gyt @ X dax] Hy Au 2 st eAlo] et AFoltt. o] &2 535 A= &Y
Ao matyl Wy = gy g As AL fEe = Bt EAE Y2 1H2 AREsRY. o] 2%
Aoz ArH Yottt sHH, ou] wAFSo] o]4dt we 01]*1 717t g2 ™, §5] A7 ZAHa)7t ‘e HY
g2 A 2015 78 wsapdur oA thEX|gt = I o}L Al BAPE 9ojst= AUA] &
Aol EAF P Al AlFapstolA o & 5] = Klﬂ SAFS dulste AJAIE AHEEs A

T8 /hder gRofAl gl RAIsIACE
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Table 2. The list of concept categories and intentions of questions in the questionnaire for this

study
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Table 3. Descriptions of the Earth’s radiative equilibrium in middle school Science textbook, high

school Science textbook, and Earth Science I and II textbooks
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