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Development of the Teaching Material for High-School Students to
Determine Seellar Cluster Age Based on a Color-Magnitude Diagram
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KEPHL FC-& ok mY

Tadashi HARA, Masamitsu GOSHIMA, Toshihiro HORAGUCH]I,
Reiko FURUSHO, Osamu OHSHIMA, Yasushi YADOUMARU
and Osamu KANAMITSU

Abstract: The HR diagram is an important concept in the Japanese high-school textbook.
The teaching material described herein is based on the characteristics and the ages of a
globular cluster and an open cluster. In order to encourage students to measure as many stars
as possible in making the diagram, a color-magnitude diagram was utilized, rather than the
standard HR diagram. The image data used were originally generated for scientific purposes
of cluster research. To enable students to easily undertake the photometric measurements,

the image data are pre-processed using the educational image analysis software Makali'i. By

comparing the shape of the diagram with the theoretical curves of star clusters at several

different ages, students can determine the ages of the clusters of two different types. Based on

results from a questionnaire which was taken after the class work, it was confirmed that the
use of scientific image data with FITS format did not negatively impact students’
understanding, and also increased the interest of more than 80% of the students.

Key words: high school, astronomy education, FITS data, color-magnitude diagram, Maka-

lii, research activity
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Usage of the Small-Scale Stratum Model in Modular Learning for
Junior High School Science in Japan

FIAR) 75 F* - 8% A E 8*
Hiroko TONEGAWA and Masahiro KAMATA

Abstract:

A small-scale stratum model was developed and applied to modular leaning in

junior high school science, Japan. In the modular learning, twelve- and thirteen-year-old

students were instructed to assemble the stratum model individually and, using the model,

observe how a stratum is formed. Students were told to assemble and use the model without a
teacher's direct help, and that they should be able to determine the relationship between
particle size and settling velocity of the particle using the model. In addition, most of the
responses from the students were positive about the modular learning.
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