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Abstract — Scientists require not only knowledge of science and analytical skills, but also the ability to
discuss scientific topics internationally, expressing their own ideas easily, and describing them logically.
Usually, the university is the most effective place to acquire these skills because we can gather easily and
discuss the results obtained by using up-to-date equipment and advanced research resources. A difficulty
arises, however, when we conduct education for high school students having potential in the field of science.
It takes much time to gather them together in the laboratory, since they live separately all over Hokkaido and
Japan. To overcome this difficulty, Hokkaido University has developed an original program of science
education and research activities for high-school students using information and communication technology
(ICT) since 2014. This program is clearly different from what we call e-learning. The main features are: 1)
science lectures and interactive discussions using ICT to overcome the difficulty of gathering in laboratories
of the university, 2) multiscale research subjects (from the microscopic scale to the telescopic scale) to
promote active learning and investigations, 3) adoption of the educational program with a short camp,
including field studies in areas in which Hokkaido University excels, and 4) group work and science
discussions about the research subjects in English with foreign students in Hokkaido University.
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