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Analysis of Research Trend on Conceptual Change in Earth Science

Ki Rak Park and Hyun Ju Park*
Department of Science Education, Chosun University, Kwangju 61452, Korea

Abstract: The purpose of this study was to analyze trends in conceptual change research in the field of Earth Science
education conducted in Korea and to provide them as basic data of future concept change research. The trends of
conceptual change research were analyzed in terms of keywords, year of publication, source of research, purpose of
research, subject, area of research, and research method. This study was carried out on a total of 126 conceptual change
papers of Earth Science education published from 1989 to July 2017. This study showed the following conclusions: First,
the conceptual change research papers used more the term ‘conceptual change’ than ‘misconceptions’ and ‘preconceptions’.
Second, the conceptual change paper has achieved a large amount of growth in the 2000s. Third, conceptual change
research tended to proceed to the subject of master's dissertation. Fourth, there were a lot of researches to find out the
misconceptions and change them into the right concept, the conceptual change paper used free response test for
misconceptions, and cognitive conflict instruction model and CAI (Computer Assisted Instruction) teaching strategy for
misconceptions. Fifth, elementary school students were studied the most. Sixth, the study of conceptual changes in the
field of Earth Science was high in the astronomical and atmospheric areas. Finally, although quantitative analysis methods
were used in the early days of research, in the 2010s, qualitative analysis methods were widely used. In this paper, we
proposed research on conceptual change for pre- and in-service teachers, expansion of research on conceptual changes in
various fields such as geology, oceanography, atmosphere in Earth Science, investigation of causes of misconception in
Earth Science and research on individual's affective factors, and so on.
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Fig. 1. Status of conceptual change study by presentation
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Table 6. Frequency of multiple tests
T A H|&(%) A 3 A HI&(%)
Ae-2ek 7R 10 55.56
ZAAA A 18 64.29 7] AAF N 222
B b ’ e At 1 5.55
7)€} 3 16.67
AAR+HAAA] 7 25.00 a7+ -
AR+ 2 7.14 2871 At -
AR+ 1 3.57 26 A} -
Table 7. Frequency of test method by decades
1990-1999 2000-2009 2010-2017 Al(%)
T
A H|& (%) | H|&(%) |y H|&(%) |y B (%)
AL 5 17.86 14 50.00 9 32.14 28 20.74
2CHA 7 25.93 15 55.55 5 18.52 27 20.00
k=g 6 24.00 11 44.00 8 32.00 25 18.52
=3ty 3 15.00 12 60.00 5 25.00 20 14.82
a8)7] - - 8 47.06 9 52.94 17 12.59
Aok 1 11.11 7 717.78 1 11.11 9 6.67
A= - - 1 33.33 2 66.67 3 222
P - - 1 100.00 - - 1 0.74
7€k 1 20.00 2 40.00 2 40.00 5 3.70




POz 9HE28.14%)0I1UTL TR  £3eky,
SPACE =3 (7} 449, 12.50%)°] Zo] AR}, =+
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o JS mXE 29 AR Lin et al (2016)2]
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Table 8. Frequency of use by instructional model

NraEms 2ol Jdust o =3t 24 201

o EojMoF ARSEIAL FREFEAHH, 12.50%)2
Driver 3553 (39, 938%}8— &2 HFolA|
gE 1990t E dwsl FARFes sl
AME-E AT

o} Blgot}. 4
TFlMe ES WA s 1271K)9] W
gro] AREEQlOH o] FoA CAlL =¥, 187
6%, 18.75%) “d=fo] 7Hg Bol ARS=H T
1990 T 2E] 201089717 28] AR Heke
wEow Wy wi M) AH 6(18.75%))

Table 9= w A2 A& 7<) A A
Z o
.

<1 _|
K
o N
° W
1%
|
S
=
o
B
o

Ry

—_
N
4=

" 1990-1999 2000-2009 2010-2017 Al(%)
" WE 0 Wg) BE WEw) W W& BE N8
IR A= - - 6 66.67 3 3333 9 28.14
Zalales 1 25.00 1 25.00 2 50.00 4 12.50
SPACE - - 4 100.00 - - 4 12.50
Drivergrs 1 33.33 1 33.33 1 33.33 3 9.38
3=k - - 1 3333 2 66.67 3 9.38
201X 1 50.00 1 50.00 - - 2 6.25
Vik=h=k- - - 2 100.00 - - 2 6.25
Ay sk - - 1 100.00 - - 1 312
A et - - 1 100.00 - - 1 3.12
POE - - 1 100.00 - - 1 3.12
RPN - - - - 1 100.00 1 312
EEN - - - - 1 100.00 1 3.12
Al 3 9.38 19 59.37 10 31.25 32 100
SPACE: 52 A Aol 5828kl fd Al A JfE d 8 b dAE
v, A A A5
POE: of|Z- 2291 (Prediction-Observation-Explantion).
Table 9. Frequency of use by teaching strategy
1990-1999 2000-2009 2010-2017 Al(%)
T
AE W) BE L ME)  BFE WE®%)  BFE M8%)
CAI 2 33.33 4 66.67 - - 6 18.75
23 1 16.67 4 66.67 1 16.67 6 18.75
128)7] - - 5 83.33 1 16.67 6 18.75
o] 1 3333 2 66.67 - - 3 9.39
oke] g 1 3333 - - 2 66.67 3 9.39
H=srE - - 1 50.00 1 50.00 2 6.25
SEYAE 1 100.00 - - - - 1 3.12
ol - - 1 100.00 - - 1 3.12
218 - - 1 100.00 - - 1 3.12
Z27] - - 1 100.00 - - 1 3.12
A= - - - - 1 100.00 1 3.12
o= - - - - 1 100.00 1 3.12
Al 6 18.75 19 59.37 7 21.88 32 100

CAIL: FE H28<5(Computer Assisted Instruction).
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Table 10. Research subject by decades
. 1989 1990-1999 2000-2009 2010-2017 (%)
T
25 v WE W) BF W) B W) BF WE%)
28k - - 6 1225 26 53.06 17 34.69 49 4153
: TESHY - - 5 20.83 13 5417 6 25.00 24 2034
o)
3 o e - - 3 15.00 16 80.00 1 5.00 20 16.95
= EEEA - - 2 222 3 3333 4 44.44 9 7.62
A - - - - 1 100.00 - - 1 0.85
Z/ - - 5 7143 2 28.57 - - 7 5.92
e z23 1 20.00 2 40.00 1 20.00 1 20.00 5 424
o ES - - 1 100.00 - - - - 1 0.85
e ESiA - - - - 1 100.00 - - 1 0.85
o /L - - - - 1 100.00 - - 1 0.85
7 1 0.85 24 2034 64 54.24 29 2457 118 100
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Table 11. Research status by research area
1989 1990-1999 2000-2009 20102017 (%)
T
A H]-&(%) He H]&(%) A Hl-&(%) A H]&(%) A HI-&(%)

57 - - 11 18.97 31 53.44 16 27.59 58 46.77

7] - - 12 31.58 21 55.26 5 13.16 38 30.65

) - - - - 12 63.16 7 36.84 19 15.32

Znr 1 14.28 3 42.86 3 42.86 - - 7 5.65

ok - - - - - - 2 100.00 2 161

Al 1 0.81 26 20.97 67 54.03 30 24.19 124 100
Table 12. Research status by data analysis method
1989 1990-1999 2000-2009 2010-2017 Al(%)
T
A H]-&(%) He H]&(%) A Hl-&(%) A H]&(%) A HI-&(%)

kA 1 1.72 14 24.14 30 51.72 13 22.42 58 52.25

2R - - 4 10.00 22 55.00 14 35.00 40 36.04
OFA 121 A - - 2 15.38 9 69.24 2 15.38 13 11.71

Al 1 0.90 20 18.02 61 54.95 29 26.13 111 100
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