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Development of HTE-STEAM Constellation Education Program Using
Astronomical Teaching Aid: Focused on Cultivating Core Competencies
for Future Society through the Concept of Space and Time
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ABSTRACT

With the global rise in interest in competency-based education, the Ministry of Education of the Republic of Korea
outlined six core competencies in the 2015 revised curriculum, essential for future society's 'creative and convergent talent'.
This study introduces an HTE-STEAM constellation education program designed to develop the core competencies outlined
in the 2015 revised curriculum and address the limitations of hands-on astronomy education. The program's effectiveness was
assessed through a pilot test. The program was implemented at G Library, an out-of-school education site in Cheongju-si,
Chungcheongbuk-do, targeting students from 3rd to 6th grade. The study's results include: First, the HTE-STEAM program
significantly impacted all aspects of the STEAM attitude test except for 'self-concept’, particularly influencing 'science and
engineering career choice!, 'consideration’, and 'communication’. Thus, it has led to positive outcomes in the cultivation of
future society's core competencies, including 'creative thinking skills', 'communication skills', and 'community skills'.
Secondly, the HTE-STEAM constellation education program, despite covering the challenging concept of spacetime, was
deemed easy by many students. Observations of students applying the spatial concepts they learned by using teaching aids
suggest that the program was effective in enhancing students' understanding of the spatial structure of the sky and the
universe. Additionally, this program aligns with the 2022 curriculum's updated standards for understanding the sky's spatial
structure. Consequently, the HTE-STEAM constellation education program positively cultivates future society's core
competencies and serves as a valuable complement to night observation practices in schools.
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Fig. 1. Research Design
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Table 9. Paired samples t-test for subconstructs of the
STEAM attitude Test
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