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High School Student Conceptions on the Motion of the Earth and Moon

Jae-Sung Byun', Jae-Gu Jung>*, Byoung-Chan Moon’, and Jin-Woo Jeong®

‘Hyowo_n High School, 1154 Maetan 3-dong Suwon Gyeonggido, 443-848, Koreq
“Department of Earth Science Education, Koréa National University of Educafion,
Cheongwon, Chungbuk, 363-791, Korea

Abstract: The purpose of this study was to ascertain high school student ideas on the motion of the Earth and moon by
cognitive level. For this study, five students determined to be of high, middle and low cognitive level selected from 73
10th-grade students at a high school located in Suwon, Gyeonggido. The results of this study were as follows: first,
students at the high cognitive level had comparatively more logical and scientific conception on the revolution and rotation
of the Earth and moon. second, students at the middle cognitive level, generally had a passive leaming attitude to
unconditionally memorize learned contents, so they were apt to forget learned contents, also their recognized conception
was not enlarged. In addition, they had naive theories, intuitive ideas and misconceptions as well as made logical errors in
the course of explanation for the motion of the Earth and moon. In the course of explanation for the phases of the moon
and the cause of change of season, because of their scientific conception, the students made more and more errors in
conception. finally students at the low cognitive level were not willing to think logically and positively and were very
passive in the attitude to recognize conception. In addition, they have learned helplessness on the grounds that they have
low scholastic achievement specially in science.
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Fig. 1. Conceptions about the star (student in high cogni-
tive level).

Fig. 2. Picture of the earth's orbit around the sun (student in
high cognitive Jevel).
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Fig. 3. Picture of the earth’s orbit around the sun (student in
middle cognitive level-B).

Fig. 4. Picture of the earth’s orbit around the sun (student
in low cognitive level-C).
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Fig. 5. Picture of the earth’s orbit around the sun (student in
low cognitive level-D).
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Fig. 6. Picture of rotation on the earth’s axis (student in
middle cognitive level-B).
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Fig. 7. Picture of the moon’s orbit around the earth’s (stu-
dent in middle cognitive level-B).

Fig. 8. Picture of the moon’s orbit around the earth’s (stu-
dent in low cognitive level-D).
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Fig. 9. Picture of rotation on the moon’s axis (student in
low cognitive level-C).
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Fig. 10. Picture of the moon’s phases (student in high cognitive level).
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Fig. 11. Picture of the moon’s phases (student in middle
cognitive level-B).
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Fig. 12. Picture of the sun-earth-moon’s orbit (student in
low cognitive level-D).

Fig. 13. Picture of the moon’s phases (student in low cogni-
tive level-D).
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Fig. 14. Picture of the modified moon’s phases (student in
low cognitive level-D).
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dent in high cognitive Jevel).
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Fig. 16. Picture about the cause the change of season (stu-
dent in low cognitive level-D).

Fig. 17. Picture about the cause the change of season by
modified (student in low cognitive level-D).
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Table 1. Characteristic of conceptions and thinking based on cognitive level

Cognitive level

Characteristic of conceptions and thinking

* have comparatively scientific thinking but don’t completely understand the concept for the stars
* have the concept mixed childish thinking and intuition or partially misunderstanding it due to their

experience of mass media

* have a logical system about the concept for the earth’s rotation and revolution
* have the concept that direction where the sun rises from and sets toward, and day and night are kinds

student in high
cognitive level

of relative phenomena by the earth’s rotation
« have a confused concept about change of the moon’s phase by interruption of the concept for eclipse

- often make an error in the shape of the first quarter of the moon and the last quarter of the moon
* know change of season is caused by decline of the earth’s axis and an incidence angle
- explain the difference of hours of sunlight by the 24 solar terms and the relation of change of season

- generally have scientific concept and system for previous leamning comparatively logically arranged

+ think fixed stars are in the state of solid

« have childish thinking caused by misunderstanding the concept between fixed stars and planets

« confuse the direction of the earth’s rotation and revolution

* can’t explain the relation between the sun’s diumal motion and the earth’s rotation

* know the moon’s motion is done by its rotation and revolution but misunderstand or have no concept for

student in middle
cognitive level (A, B)

its direction and cycle (period)

+ tend to have passive learning attitude to unconditionally memorize learned contents without criticizing

+ can’t distinguish the earth’s orbit from the moon’s orbit and have a wrong concept that the reason why

the sun rises from the east is that the earth rotates toward the west

+ think the earth’s shadow covering the moon causes change of the moon’s phase (the lunar phase’s change)

or have an additional wrong concept that the moon's motion is a kind of independent phenomenon which
is not related to the moon’s revolution

* have unscientific concept or no concept for celestial sphere (heavenly body)
« vaguely think the sun is a special kind of fireball and give it separate meaning

- have a religious recognition that the sun is a special celestial sphere different from the stars
* not willing to think something scientifically or positively and have very passive and helpless attitude in

. understanding the concept
student in low

cognitive level (C, D . .
en ¢ ) « cant tell rotation from revolution

+ concept for the moon’s motion is not formed

+ mistake the phenomenon by the earth’s rotation for the phenomenon by the moon’s revolution

« show very serious conceptional loss for the sun’s, the earth’s and the moon’s motion

+ have a lot of difficulty forming the conceptional system about change of season which should be
recognized by connecting the earth’s motion with radiant energy
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