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The Conceptions of Astronomical Distance of Elementary School Teachers

Jinwoo Jeong and Shin Han*
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Abstract: The purpose of this study is to identify the conceptions of elementary school teachers regarding the variation
scale about astronomical distance and its accuracy with distance increased. The astronomical distance questionnaire was
administered to 69 elementary school teachers, then; three teachers were selected to interview about their conceptions.
Results showed that many elementary school teachers overestimated the distance from the Earth to the Moon and to the
Sun, and dramatically underestimated the distances to the nearest star and to the nearest galaxy. They inferred
astronomical distance with the use of both intuitive (psychological) measure and theoretical (calculative) measure. They
well recited the terminology such as AU and a light-year, yet they did not show a good understanding of what the terms
exactly means. Some teachers thought that the distance to Neptune is farther than the distance from Earth to the nearest
star. There was a considerable variability in the participants’ estimates of astronomical distances. Elementary school
teachers showed a tendency to overestimate the distance as it gradually increases to the outer solar system.
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Table 1. Participants’ personal information

Teaching Intensive Final Scic?nFiﬁc Experience in Astronf)my
Teacher career Gender . training science class teaching
(year) major degree experience curriculum overtime experience

Teacher H 10 Male Science Master O O O

Teacher L 5 Male Korean Master O X O

Teacher J 0.6 Female 2=k BA X X X
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Table 2. Descriptions of questionnaire items about the conceptions of basic astronomical phenomena and astronomical distance

Comprehension questions about basic astronomical phenomena concept

Comprehension questions
about astronomical distance concept

1. Sunrise and sunset direction
2. Changes in the ecliptic

3. Season difference of Southern hemisphere and northern hemisphere

4. Cause of seasonal variation
5. Moon phase
6. Same shape observation reason of the moon

1. Imagine that the Earth is a baseball (roughly 8 cm)
O How far away would the Moon be?
@ How far away would the Sun be?
(® How far away would the nearest star be?
(Proxima Centauri)
@ How far away would the nearest Galaxy be?
(the Large Magellanic Cloud)
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Table 3. The estimated percentiles of astronomical distances and the actual physical distance

Percentile Moon Sun Star Galaxy

100th 11,000,000 18,800,000 300,000,000,000 600,000,000,000

90th 400,000 11,000,000 380,000,000 150,000,000,000

75th 2,600 400,000 11,000,000 380,000,000

Median 10 2,600 400,000 11,000,000

25th 0.08 150 9,000 400,000

10th 0.01 20 83 2,280

The actual physical distance 2.3 894 238,343,907 10,109,100,000,000
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