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Investigation of High School Students’ Mental Models
about the Earth’s Interior

Ku-Song Jeong*
Yang Jae High School, Seoul 137-072, Korea

Abstract: The purpose of this study was to investizate students’ mental models and alternative conceptions about the
Earth’s interior. A total of 126 10th grade students participated in this study. They were requested to draw Earth’s interior
tasks and were interviewed about their mental models. A coding frame was designed to classify the students’ drawings
and interview responses, and then a four step cognitive model was established based on the frame of coding. In addition,
the relationship of mental models was compared in terms of students’ gender, and the type of alternative conceptions was
analysed. The research results showed a variety of alternative conceptions on the interior of the Earth. The classified
mental models showed naive mental model (11%), unstable mental model (81%), conceptual model (8%), while 69% of
all sampled students accounted for the static process. The gender difference in the cognitive model showed no statistical
significance.
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Fig. 1. Four categories of cognitive models (Libarkin et al,
2003).

A€tk (Libarkin et al., 2003). °19h= ti2Ho 2 7
A By vad FgFoln xAsHolo] SRt
7t @ dAdsiy dWsie s¥e AAET
(Johnson-Laird, 1983). Z&u} tiet /Hde QR %3
e MG AAe 8230 disle A8l B
Hols A0 R Uehes Mdd RYI= Xolg B
oItGreca and Moreira, 2001). Fig. 12 A7 2%
et sYES] Al E¥(Vosniadou and Brewer,
1992)8 283 ZoE HHYG BYFOF AlLsleE &
et JARPT o5 Al B9 BE, 8 ¥
g 783 NFd 2g9 o & A

olfjg BARHFS we]7] g WY sz o
B ZSREL 8718 43t SitkDove, 2000;
Lillo, 1994). 2% z128)7] A= S| 44
A NEE 5 o e FAStE AXGES
FoEN AlZH FAOE 2Ashe AXHYY] EH
S Q1T o A FthEdens and Potter, 2003), L
23 73] mepe o] dig A Adely
He/HA s 28iiA & 2 JchElE, 1993). =
a7l olgd ATHHE 7P EERd W
R SAEY AAH AR ohie HE, w7
5% IS A ZHe] ofa ol tiE HAH
l A= 7FssA E & Uthe 9ulth

22718 ol4sty HARYS Bl oiiEy

S 23 Aol X X2 (Dove, 2000), £
<8 ASlFE(Dicker et al, 2004) S 722 F4FA<
MEEE ddoz AU 53, Beilfuss(2004)=
A7 WEFxe tig A5 UF 23S HHnY
I FHEYOE TEIY FHRIPE e HE
o] AFH FAE AXNFPLH, Gobet(2005)= AT W
Fob 3Kt #2 i S ok iR 23S




TEIL $EH T8)7] S5l B} Aud JAny
O = olF ¢ & I

FH &S Eete Al dig a349 5
de e 28] 85 Bel AR 9
3= Zlo] Bt oEd e wedy Ay
oM 7ig Wst Aol £ AXE zHsH &
T o 23 28 3] AY AN FrE
A ¢ Jom, SHlE Ad P 93 3¢ X
T AREE ANE 5 7] wEolthMarques and
Thompson, 1997). & ArMe HARHo] AA=H
FA A Fzet gl e BAes et
A2 HY, S a7 A9 ue AREg B
Agezn F9d we FAngoz BRd 4= ¢
o 7P BTt o

A7 BHL AT UiRe] tid s Py
3 i) fEeR Yol ofg ¥ wf
& a7t gl dele Aol

A7 Wy o HR

ATThA % A7|

2 A7e At 25T AL oA QRIS
I VNS 18R F 126 (23 64, A 62
)9 SES tAeE ANEL A7 A7
AT ¥ AFHe 2 LS SEE ol%
20059 697E 9ol AA Ay}

(=N

fr

e

HALET oY

2 AFdXe 108hd Ao W g R
W F2eb Iz tid 287) A AA
=T7E /LeEsithFig. 2).

a7 e AR A3 gz EA
(Wittmann, 2002)2 23] 3l Aoz o
g AARYY FHo] ojHE RAoE Al
A3 FEE Tk 287 A 13 A 28 A
Wik 227] FA 1 A7 Wi tiE s
o A3} FURYP L Polwr] 93 Fo EFF
A 22 A 13} dgelM AXHRA] B A2
o g 7t AS2 BLEig. BE o 3
AEA Fig. 29] z2217] A 1, 28 Roslgien
A& ofuigt F3Ho] XFE SR 3t
of 35 ok o8] HES WIS

X Li50f st nSstm stise| Moy e 647

Drawing Task 1.
A7 e g B 5 gl BE AEL IYoE B
3 24
{

Probing Questions.
A9 FHE AWDAAEYo| BE, AZfre T2)7 ¢
Foll). 3 o]9jol) 73 ¢ F_f}\/]?(ﬂi‘&% FH AL o)

Dl LB} oS FATR & F 9o, O 2@, Ee
e, e HE HE e dga)e B3 ZerIA),
AR, 714) .

78] F4lo] EAS oLt WA $70] =TT
R A FYA i el o)

Drawing Task 2.
AZt YRE 2AZ4E 2g DM B = FAES X8
3l BE RES BAVE BAl

Probing Questions.

ek A el 249 o]Fo|u diix]|e] BFe] grid
Eds) E7EEATE FANE o)

7k 2% Rl 9% Fol vlREw vlwsle} o @
TEA2GEl ot 54 A9 glo] AAE Hom 7
g o) .

PhIRHES S92 ol AME ARG ¥5 A

7h AR
=

Fig. 2. Drawing tasks and probing questions.

&y 735

A% AR Fiske AT Y F2d dig &
AE ols] AR (Beilfuss, 2004014 AANE EF
5 2 9 YU 28I Ul8ol 2o
Z7] 71E & AAsAT o)F oH] 2APIA A
AlE E7el Zad o ARFHY s 23
FF 71E B2 399 A7As e =98 5
3l 3315 TH(Table 1).

B71AF 7k AFEE wo|7] s, A 3
TAEL 2089 Y AAES 2] 2R/ &
Asld 7RIS 7IFCR HrklY EYE FF
YAEE =40 a2 FHF RS eI &
Uz ZA2EL AL 78] 3k £ a2}
7F E7E X3

o= WA, AF e dig 7] FA%

=2 1o
Erur_&



648 =

HEAEE ¥Fste TNEY AHES T A
A B3R 3 BHOE EFIL ol B3
Eo 273l 43t 2 ¥ (naive model), B2 Bt
7 E3¥(static unstable model), 534 B3I v
(dynamic unstable model), 7H'd% =& (conceptual
mode)2E EF3Ich. Z2y HEH Ax EAH
oA VRt it R $A AR

a7 AAEEE AT DY WE FEY F
A, 223 7 FE9 H g JAME theksia 3
AHA BAEVIE JAT 5 dojM rEe=
IR 4Tt

7ol Mgy

o] Aol 3t S A3t ol G
e eSS 2SR 10807 433 Al A
& wopgitt, BE A7t A7 oldrixE s
o wet w34 ¢ Y w9 Ulg 1A
Aojx AolE 7H F& AUE Aolth a3y 4
T A HA G Hasp] H& 7 39
o AFEE 108 &9 FYL F g EF F
Ug wIpAo] Tt Fejd] Yoz s o
A7) Bt o] Fo] ATE A3

o] d7e ARE ¥ML AHE =&k A
oA Wey az)7] BAge g B JR3
e BE AZES ZHM & F e Aol oY
7] Q2o £ el 347 AL & Ao we
A QT4 2o ERHE A AEY e
offl= wEo] ofd AldtE Wew aE]slolN v
¢ A7 = ok 97 e guisle) ofE e
< 7H F AT Be S| o] A7t 2HI
BIE BY 0= A7ed.

an o

rr

9|

T8]7] A FA0A UeRd dukAl A3 A
T YR 729 #8390 m¥R)Z - A oA
-SHRE - 98 -ddhme OE BA) 38 4
Az 24 A £3d ZApE A Vet
o 282 HEdAME R 3R] Bie oEE
88ke AEE AANIS 9 )RR JHR £
AE HE A5 B Jeld 859 AN
23l digt £F Z3H= Table 29} 2t}

AREL 243 £ o, A7 UFl uidt s

Table 2. Observed characteristics of drawings of earth's
interior (N = 126)

Perspective Model % of drawing
Naive Model 11
Static
58
Unstable Model P
Dynamic
Conceptual Model 8
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Fig. 3. The gender difference of four mental models about
the earth’s interior.



Table 3. Pearson Chi-Square Tests of gender difference and
mental models

¥’~Value df P-valug
1.873 3 599

Fig. 4. An example of naive model.
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Fig. 5. An example of naive model (Drawing task 2).
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Fig. 6. An example of naive model.
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Fig. 7. An example of static unstable model.
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Fig. 8. An example of static unstable model.
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Fig. 9. An example of dynamic unstable model.
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Fig. 10. An example of dynamic unstable model.
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Fig. 11. An example of dynamic unstable model (Drawing
task 2).
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Fig. 12. An example of conceptual model.

Fig. 13. An example of dynamic unstable model (Drawing

task 2).
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Fig. 14. An example of conceptual model.
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