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The Essence of Discovery Learning for Engaging Mathematics in Secondary
Mathematics Curriculum: A Study Based on the Educational Practice of

Co-creative Teaching and Learning Process

Masatoshi Murase and Tomoko Murase

Abstract

In 2023, a new course in mathematics education was established in the
Faculty of Education at Kogakkan University. This study is a qualitative
inductive research report that summarizes the teaching and learning process
conducted over a four-month period in the elective courses "Basic Geometry
(R5)" and "Basic Algebra (R5)" in the secondary mathematics education
course. Specifically, the study aimed to clarify the nature of the process of
students' own discovery-based learning by structuring a curriculum based on
the correlation between mathematics and life phenomena, a correlation that
no one had ever thought of. The data for the study were response cards
(reflections on classroom learning) submitted at the end of each class session
of "Basic Geometry (R5)" and "Basic Algebra (R5)".

The special feature of this study is the promotion of independence, in which
the students themselves discover, one by one, that there are various
unexpected connections between events that are considered completely
unrelated and even mutually antagonistic in conventional mathematics
education. This proactive learning, accompanied by emotional experiences,
has encouraged students to grow individually and autonomously. In addition,
spontaneous teaching and learning processes emerged among different

students.
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Especially in the second half of the class, group learning, a co-creative
dialogue, was effectively used as a pedagogical method to further promote
learning motivation. This approach promoted a deepening of learning from
learning based on an explanatory method of one-way knowledge transfer of
textbook contents to learning based on the discovery of triggers for solving
problems and methods of acquiring knowledge, in other words, a new kind of
learning called "learning by discovering how to learn". This learning is truly
discovery learning in which students learn independently and actively. In
addition, students were able to imagine an image of a teacher who can
convey the joy and beauty of mathematics as a concrete goal for the future,
and their characteristic statement that they want to attach importance to
creating their own axis was recognized.

In the future, it is necessary to verify, develop, and extend the contents of
this study while continuing to practice teaching using the theory and model

of co-creative teaching and learning methods developed in this study:.
Keywords : A curriculum of Medium grade mathematics, Heuristics of

discovering, co-creative teaching-learning process, basic geometry, basic

algebra
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