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Development and Application of Systems Thinking-based
STEAM Education Program to Improve Secondary Science
Gifted and Talented Students’ Systems Thinking Skill

Byung-Yeol Park
Kyungpook National University

Hyonyong Lee
Kyungpook National University

In STEAM education, contents that has been extracted from a variety of areas, so it can
work closely and systematically. Therefore STEAM education requires systems thinking
that can be grasped effectively these different disciplines. The purposes of this study are
to develop a STEAM program based on systems thinking, and apply the program to the
secondary science gifted student in order to investigate the educational effect. A model of
the Program developed from previous research and theoretical contents of systems
thinking and STEAM. A draft of the STEAM program was developed on the theme of
"rocket". A total of 113 students was participated in this study. 100 seventh and 13 eighth
graders were enrolled at seigy. A single group pre-post test paired t-test was conducted
on them in systems thinking skills. Result of applying the program to the students as
follows. The systems thinking ability was improved after the application of the program.
‘Mental Model’, ‘Personal Skill', ‘Team Learning’, and 'System Analysis’, ‘Shared Vision’
emerged for both improved significantly. In conclusion, the STEAM program based on
system thinking improves students’ systems thinking skills. This program of results can
be helpful in cultivate human resources with the problem solving ability based on system

thinking and STEAM literacy by used in public education curriculum.

Key Words: Systems thinking, Science gifted, STEAM education, Problem solving process,

Rocket, Program development, Program application
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