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ABSTRACT

A Development of Teaching-Learning Materials of Secondary

Mathematics Based on STEAM Education

Won Kyoung Ko

Major in Mathematics Education
Graduate School of Education
Sungshin Women's University

Supervised by Hae Nam Jung, Ed.D.

This research was conducted to develop teaching-learning materials of
secondary mathematics based on STEAM education. This education can be
expected to improve the development of the students learning programs
using various forms. Despite the advantages of the STEAM education, it
has proven difficult to implement due to the shortage of teaching
materials for such education and insufficient preparation time.

The purpose of this study is to develop teaching-learning materials of
secondary mathematics based on STEAM education. Four key wvalues,
activity, interest, concept, and study have been selected to intrigue
students' interest in studying, and to help students to think in
practical way. Teaching materials include guidelines on integrated

curricula and readings.

[1] In activity program, students can use learning tools or find

solutions through activities, and the activities include ‘Finding
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centroid', 'Calculating the distance to the moon' and 'Making own dice'.

[2] Interest program consists of creating regular polygon through
reflection in the mirror, 'Finding out the length of shadow' and 'Finding

math principles in the Art'.

[3] Concept program, covers calculating the volume and the area of a
solid figure, which helps students measure the volume of the atmosphere
and understand the metabolism of single-celled animals, and finding the
principle of the design of the roof on the Korean traditional house
Han-ok through understanding the concept of solar altitude at meridian

passage.

[4] Study program includes finding the epicenter with the circumcenter
of a triangle, comprehending the principle of artificial satellites and
drawing ellipse, mensuration by parts from time-velocity graph of a

train.

While this study was developed through integrating the principles of
arts and science with focus on math principles, it 1s necessary to
develop teaching-learning materials that encompass more various fields
of studies to foster students' comprehensive thinking ability. If the
study on the STEAM education continues, 1t 1is expected to bring more
interests from students and enable students to learn more effectively,

and eventually it will lead to expand mathematical creativity.

keyword : STEAM Education, Integrated Education, Secondary mathematics,

Teaching-Learning materials
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