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Abstract

A Study on the Misconceptions of High School Students
on Earth Disturbance

Choi, Seong-Cheol
Advisor : Prof. Ahn Gun-Sang Ph.D.
Earth Science Education

Graduate School of Education, Chosun University

This study is to identify the misconceptions students have on volcanoes,
earthquakes, generation of magma and rocks and plate tectonics in the unit of
earth disturbances of high school textbooks, and to present the direction to
correct their concepts. For the purpose, this study uses a questionnaire
consisting of various questions and asks the subjects to write short essays and
draw descriptive pictures. And to identify their concepts in detail, we interview
140 high school students in Grade 1. The results show that they have many
misconceptions. Main misconceptions are presented as follows: in respect to the
definition of volcanoes, 28% of the subjects had misconceptions that volcanoes
explode by heat generated by collision of the plates; 17% answered that they
are the place where magma comes out by earthquakes;, in respect to the
definition of earthquakes, 19% considered that as a dislocation; on the question

asking whether there is always a volcano where there is an earthquake, 18%



answered that earthquake zone is consistent with volcanic zone, 12% answered
that volcanic activity occurs when an earthquake occurs and 9% answered that
it occurs by eruption of magma due to friction of crusts. For the definition of
magma, 71% of the students misunderstood magma as lava or has an mis
concept that it is generated when it is melted by frictional heat. In respect to
the generative place of magma at subduction zone, 93% answered that it is
generated by frictional heat in Japan and Andes Mountains. For the definition of
outer core, 41% answered that the outer core consists of solid, gas, and water,
and only fluid. For the generation of rocks, 60% had fragmental and partial idea
that igneous rock is consistent with volcanic rock. And for the concept of
plates, 7126 thought part of the plates as plates and for the definitions of
oceanic ridge, 9% thought it he place where continents are generated and 8%
misunderstood it as a converging boundary. For the definition of rift wvalley,
66% considered it divergence of continental plates, converging boundary, and the
place where neither is the case. For the definitions of collision boundary and
subduction boundary at converging boundary, 63% mistook them as subduction
at collision boundary and the place where plates are generated. For the
definitions of the knoll and the Benioff zone, 53% thought them as the seismic
center due to knoll and as a boundary where two plates collide. For the
generation of Java Trench, 86% misunderstood the slope direction. The reasons
of the misconceptions lie in their immature cognitive structure, intuitive
thoughts, inappropriateness of figures and data presented in textbooks,
experiences and other reasons, and it is suggested that the results of this study

will contribute to improvement of their misconceptions.
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Table 3. Different drawings and subjective questions in the

detailed fields of Earth Disturbance.
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Table 4. Factors in forming misconceptions.
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Table 6. Types of responses to the definition of earthquakes.
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Table 7. Types of responses to the formation of earthquakes.
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Table 8. Types of responses to whether an earthquake is accompanied by a
volcano or not.

el
To°

T
OO

pu—

oo

H] & (%)

—_—

N

oo

it

oo

A0 U Y
<dmo

CRLE
BT ET

ojn
< ok
Y
L%
N

X

Ho

il

—_

vA

o
A
— o
o _*Of
" T
oS N
~ B T
=
= B w
CCRT I
e

el
o o
= o N
RR R R
K X RN

ofp
R

100

a4

B 10%

Q o
=

o

1o = S R |

)

o)
ew
ol
il

3}
:
ero}

ol A e st

9

A]

AA g Fx7} A

=

[e2]

t= 7l o]

A g

]

g Aok shakel 7t

14 %
TAA 0w G AT,

18%= A die} shakdi7h ¢

[e]

=
o

L

Ag‘:

=

).
=

shel 47

A

[

i
ol

‘ma

—_—
o

A e

ER R

AA %t

73 ] o]

]

K

7hd o]

1

O]
T

Aol

L

Ju

3

]

K

mpmbzh o Al v

L

R

EEY

Zkoll A

ol
o
eI
el
s

A

WEE vhamk A o)

).

°
o]



Fig. 8. Different drawings of 'Ring of Fire’.




Table 9. Types of responses to different drawings of 'Ring of Fire’.
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Fig. 9. Different drawings about where in subduction boundaries magma is made.

A. Drawing of Magma Generation at Japan(by Frictional Heat)
B. Drawing of magma generation at Andes Mountains(by Frictional Heat)

C. Drawing of Magma Generation at Japan(by Partial Melting)
D. Drawing of magma generation at Andes Mountains(by Partial Melting)



Table 11. Types of responses to different drawings about where magma is

made in subduction boundaries.

_ EE _ SOl e
s 9o gy TRE A of dgen TN O
ACIE A% o3 wadd &s 9 CD
B(qbd] 2~ ke A1 99) 91 ’ 87 C,D
caw %) 5 wRsgddd 6 G, 1
NETPARERED 1 ! 1 G 1
4R A 2 3
FEREHIE A 5 0
= A

100

(QRA, iz A7

Al A diell Aol whawke] AAAAE GolRw Y el mia
npo] A Ao #E s EALE R skl AP tEARl X s Eetof
Abeal Qbdl 2 Abmixjedeo] mpomt PP AAE =2 YsHA st o AEsA

2 =38 skt

Fig. 9ol A 9} o] ¢F 93%<] Aol dE HUAGS 29 A 2 A= ¢t
g2 A9 91%9 GAEe] 1dBE Ads gt o= -2 o] niiiwte
AAAA O vste] Z5 AAsa a1 S AEe o] fol= Table 11014
B gyt A S mpade o MAHETL MEshdnh =3 oy T
A ® dAS YolR iy o] He 9FS F 8US AT Ay wpAe Fa
Mol A ARE AA HASS & 5 At ol AYA Gl mfantg el oiet

S

asetm e wAA BAAT(HA L 9, 2004)04 melFEo] mEsm
st FaAA viauk AGA e wpanh A9 vpaet A4 Qo] npa
Gol o AW X/ AL Yeht oA A7 ABPS B ATeA el @
S oQglth el w shavke] giak fEFAA AT 22 A A 2de] e
of detel Be SAEo AR LT ;

= al
o T4 BAL ol FAHCIYEA s Bl ste] A



Table 12. Types of responses to what elements outcore

consists of.
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Table 13. Types of responses to the formation process of rocks.
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Fig. 10. A Drawing of volcanic rock generated by magma eruption.
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Table 14. Types of responses to the definition of plates.
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Table 15. Types of responses to definitions about continent plates and ocean plates.

o
_Lmo

T
OO

Bo

oo

H] & (%)

p—

e]

o
A

oo

Bo

oo

s
Mo

o)
B

& &}
mmoAQa O

< M

il
1: o 1R wﬁ_

100

4

42

)

B
50

—_
o

&
SIS
o3 =

e
X
-
o
i
T W

i ol
aﬁ il =2
l
T

- 5%
T
7_.1ormﬂ7_.
N L
20 50 50 50 O
IS

100

4

Be| A=

HiG:

B

=4r Ko

Fig. 12. Structures of plates(Yoo, Yeong-Seon, Lee
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Table 16. Types of responses to the definition of rifts and ridges.
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Table 17. Types of responses on the definition of subduction boundaries and
collision boundaries at convergent boundaries.
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Table 18. Types of responses to the definition of trenches and benioffs.
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Fig. 13. Different drawings of a trench and benioff zone.




Table 19. Different drawings of a trench and benioff zone.
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Table 20. Types of responses to different drawings of java’'s trench.
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Table 21. Types of responses to the definition of fold-mountain ranges.
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