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Science education that enables students to learn independently and proactively.

TACHIBANA Miho + MORINAKA Toshiyuki

Abstract: Based on our school’s research theme, “Students and Teachers Learning Together: Aiming to Foster Self-
Directed Learners—Authentic Experiences x Cognitive Science,” we have set “science education that
enables students to learn independently and proactively” as the subject theme for science. This theme aims to
cultivate students’ ability to identify challenges on their own and to advance their learning in an autonomous
and proactive manner.

In science classes, drawing on insights from cognitive science, students are encouraged to become aware of
their own processes of understanding and to verbalize and visualize their thinking. Through this approach, we
seek not only to support the retention of knowledge but also to connect learning to inquiry-based exploration.
In addition, through authentic experiences such as experiments, observations, and fieldwork, students engage
with the essence of science, develop questions of “why” and “how,” and nurture an attitude of investigating
and thinking for themselves.

Teachers are not merely one-way transmitters of knowledge; rather, they support students’ learning and
serve as partners who think alongside them. Through dialogic lessons, teachers promote deeper learning and
understanding.

Furthermore, by effectively using ICT and designing supportive learning environments, we aim to help
students acquire the ability to plan, carry out, and reflect on their own learning. By ensuring continuity
between learning inside and outside the classroom, we strive to realize science education in which students
can truly learn independently and proactively.

At the junior high school level, second-year students, led by Science Leaders, conducted lessons for their
peers; at the senior high school level, third-year students who had chosen biology took the lead in teaching
lessons to third-year junior high school students.

Key Words: autonomous learning, secondary school science education, student science leader, near-peer education,
curriculum and teaching materials development
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