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Potential for data science education practices in higher education using solar-

terrestrial science data
#Akiko Fujimoto?), MDASH Education Promotion Office®)
(IKyushu Institute of Technology

Today, in the real world, it is required to generate new knowledge on unsolved social problems by utilizing various types
of data across different fields, based on solid mathematical reasoning and data analysis skills. Recent developments in in-
formation technology have increased society’s expectations of Al and data science. In particular, the role of Al as a trigger
for social transformation through digital transformation (DX) is regarded as important. As human resources responsible for
this DX, the AI Strategy 2019 requires personnel who understand and can utilize mathematics, data science, and Al To
develop human resources with these skills, the Ministry of Education, Culture,Sports, Science and Technology (MEXT) has
established the ”Approved Program for Mathematics, Data science and Al Smart Higher Education” (MDASH) to approve
educational programs at universities, junior colleges, and technical colleges.

The digital, science and mathematics fields are being strengthened in university education, and in order to maximize the ef-
fects of this policy, data science education is being also promoted in high schools with a view to developing human resources
to support the growing digital sector. Programming education has become a required subject in high schools as ‘Information
I’ from the 2022 academic year. All high school students learn about programming, networking, database basics, etc. Practi-
cal learning is expected to go beyond classroom learning, using various types of sensor data and other big data.

In many of the SGEPSS research tasks, measurement data are collected using a variety of geophysical metrology sensors in
different domain regions with different elementary physical processes, covering from the Earth’s interior to the Earth’s upper
atmosphere region, the Sun, and the solar system planets. These data are in a variety of data formats, including time series
data, batch data (discrete data) and image/video data. Knowledge discovery is then based on statistical analysis, including
multivariate data analysis and machine learning. This series of research processes is consistent with the basic cycle of data
science and shows high affinity as teaching materials for data science education.

In this presentation, specific examples of practical data science education using solar-terrestrial science data at the Kyushu
Institute of Technology will be presented: (1) hands-on training workshops on machine learning for students and staff from
across the university, (2) the PBL (Project Based Learning) course for information engineering graduate students provides
practical data science training, such as designing machine learning models and making inferential predictions using space
weather data, (3) hands-on practice package using sunspot number and satellite orbit data provided to the high school as part
of the DX High School project of MEXT.
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