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ABSTRACT

A Study on the Development of Convergence
Education Program for Art and Math Using
Mathematics Principles in Art Works

- Focusing on High School arts textbook-

Cho, Hyun Ah
Advisor: prof. Cho, Yoon Sung, ph.D.
Department of Fine Arts Education

Graduate School of Education, Chosun University

The whole world is undergoing changes in economy, society and culture
due to the Covid 19 pandemic and Fourth Industrial Revolution. In the field
of education as well, online lessons are expanding. Moreover students as
active learners are being required to use key technologies of the Fourth
Industrial Revolution such as artificial intelligence and big data. While
teachers used to be knowledge transmitters in the past, the role of
teachers has been changed into sharing the knowledge with students and
helping them with their own creation.

The 2015 revised national curriculum calls for human resources who can
identify and utilize the flow of new technologies and information in a
rapidly changing world and in a new environment and situation they need
creative convergence ability to resolve problems by employing and
converging various knowledge gathered from what they have learned.

The purpose of this study is to propose a convergence education program
that helps learners understand learning while reducing the burden on

learners. First, through analyzing art textbooks, the basic elements are
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identified by selecting works that can be combined with mathematical
principles. Then the application of STEAM's learning criterion (Presentation of
Situations — Creative Design — Emotional Touch) and processfolio is applied.

This convergence educational program consists of a total of 4
themes—Positional Relationship of Figures with Composition VI and
Broadway boogie woogie, Golden Ratio with Vitruvian Man and Venus de
Milo, Tessellation with M.C Escher reptiles, Magic square with Melencolia I
and Ssireum(Korean Wrestling) Each program consists of the following
stage: learning objectives, descriptions of the artwork, subject specific
elements, learning criterion of STEAM, and Processfolio.

First, learning objectives were stated, followed by brief explanation on the
artist and descriptions or interpretations of the work to learn art techniques
used in the art work. In the stage of the elements of each subject, artistic
and mathematical elements were clarified and organized based on the
contents of the textbook. STEAM learning standards framework was
conducted in the order of the presentation of situation, creative design, and
emotional touch. Lastly, processfolio was referred to help evaluate the
overall program.

The research results of this paper are as follows. First, learners will get
to know artists and art techniques through various artworks. By
incorporating mathematical principles with art, students will gain new
interest in class. Though students considered math as just solving math
questions, they will be able to experience visual thinking, aesthetic
sensibility and humanities competencies through artworks.

Second, the convergence education program can provide learners with the
opportunity to know about the elements of art and mathematics in works of
art. They can also have chance to think about a theme from an artistic and
mathematical perspective. Not only will the program arouse intellectual

curiosity and motivation that students may not have had before in each

subject, but also can create a positive attitude toward the class.

_Vi_
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Third, while writing the processfolio, learners can improve integrative
thinking and creativity by actively designing the contents of the class on
the theme. They can also share their thoughts by exchanging opinions with
friends. Through these process, learners can have the opportunity to
collaborate each other, explain and present what they have learned in
groups, and listen to other students' opinions on one topic.

To activate convergence educational program in the field, the role of the
teacher is essential. Most of all, it is necessary to raise the awareness of
convergence education. As knowing that it takes a lot of time and effort to
prepare convergence lessons regarding the theme, the cooperation amongst
teachers across subjects is required.

Teachers should steadily prepare themselves for convergence classes by
participating in group or remote training. Teachers need to improve not
only competency on their own subject but also understanding and interest
of other subjects. Securing time and space for teachers to exchange their
ideas and opinions on convergence classes is an urgent need. Besides,
flexible management of curriculum and acceptance of diverse evaluation
methods are required.

This study proposed art and mathematics convergence program applying
mathematics principles to work of art in the art text book. Although it is
following the format of the process—folio, the evaluation method was not
specified. More follow—-up research including evaluation should be carried
out, diversifying convergence program with other subjects as well as art
and mathematic. Since the role of teachers is crucial in convergence
classes, teachers should make active effort to enhance creative

convergence competence with their steady interest.

- vii -
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