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Exploring STEAM:

Interdisciplinary Learning and Hands-on
Experience

Ya Yun, Hsueh

Teacher, Taipei Municipal Shilin Junior High School
kiki40223@gmail.com

Abstract

This paper looks at how the National Taiwan Science Education Center and NTNU worked together to
combine STEAM education with Indigenous culture. By using new teaching tools, they created fun and
hands-on learning experiences for students. The study focuses on five main tools: "Tumbling Wooden
Dolls" and "Slope-Walking Toys" help students learn physics like gravity and friction, while "Al Hunting
Conveyors" and "Al Totem Elevators" use Al technology to show Atayal culture and smart delivery
systems. Additionally, "Lu Ban Lock Painting" combines math shapes with art.Using a simple "learning
by asking" method, teachers help students try, fail, and try again. This process helps students turn
hard science ideas into clear ways of thinking. The main goal is "cultural translation," which makes
technology feel more human and less like cold math. In the end, this project helps students learn how
to solve different kinds of problems and teaches them to respect traditional culture.

Keywords: STEAM Education , Teaching Tool Experience, Interdisciplinary Learning
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The Practice of STEAM Education Through
Student Clubs:

A Case Study of a Robotics Research Club

Chien-Chih Liu

Teacher, Taipei Municipal Dazhi High School
h716@dcsh.tp.edu.tw

Abstract

This article focuses on the establishment and operation of a high school robotics research club,
explaining how student clubs function as an extended venue for STEAM education under the
competency-oriented framework of Curriculum Guidelines of 12-Year Basic Education. As curricula
increasingly emphasize design thinking, hands-on practice, and problem-solving abilities, traditional
classroom settings are often unable to support complete project development due to limitations in
instructional time and course arrangements. Based on teaching practice, this article summarizes the
practical advantages of student clubs in terms of learning time, participation motivation, and project
continuity, and explains how they compensate for the limitations of formal courses by providing
students with sustained opportunities to engage in interdisciplinary STEAM practice.

In terms of club operation, the robotics research club gradually developed a project-based learning
model grounded in existing coursework and competition experience. Through the integration of
competitions, students accumulated experience within authentic contexts. At the same time, the actual
implementation process also encountered issues related to scheduling, differences in student abilities,
funding and resources, and institutional positioning within the school environment, demonstrating that
the development of STEAM education in schools remains influenced by multiple conditions.

Student clubs provide a form of learning that differs from classroom instruction, enabling students
to gradually develop integrative and applied abilities through long-term engagement. However, the
related operational model is still undergoing adjustment, and its long-term effectiveness remains to be
continuously observed. Through the organization of practical experiences and preliminary reflections,
this article provides a practical reference for the implementation of STEAM education.
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Exploring STEAM:

Interdisciplinary Learning and Hands-on
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Abstract

Museums possess rich, diverse collections and contextual narratives, offering distinctive advantages
for situated learning and serving as irreplaceable settings for STEAM education. This paper presents the
design principles and practices of STEAM curricula grouped in situated learning at the National Museum
of Natural Science. The curricula are founded on the core concept of inquiry-based learning in authentic
contexts. They integrate physical exhibitions, educational resources, and digital technology services,
while incorporating object-based and task-based learning strategies alongside the 6E instructional
framework to design exploratory tasks that guide learners through thematic observation, inquiry, and
hands-on practice, thereby fostering deeper interdisciplinary learning and meaningful application. This
paper also presents the implementation of the “Water-Powered Armillary Sphere and Celestial Globe
Tower: Power, Mechanical Structures, and Hands-on Making” curriculum as a case example. In addition,
reflections and recommendations are provided based on practical implementation experience. It is
hoped that this paper will serve as a practical reference for museum and school educators engaged
in STEAM curriculum design and development, and will further advance the broader, deeper, and
continued innovation of STEAM education in museums.

Keywords: STEAM Education in Museums, Situated Learning, Object-based Learning, Task-based
Learning, 6E Instructional Framework
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When "Feeling" Meets '"Design'':

Seeking the Power of Emotional
Interpretation in STEAM within the Age
of Al Collaboration.

Hsin-Hui Wu
Foxconn Technology Group

elvis.hh.wu@foxconn.com

Abstract

This paper explores the redefinition of the "Arts (A)" core value within STEAM education amidst the
rapid proliferation of Generative Al. Drawing on Yakman’s theory of Arts as an "interpreter"” of science
and technology, the author introduces Kansei Engineering as an operational framework for the
classroom.

The proposed three-stage pedagogical module—Kansei Vocabulary Collection, Design Observation
& Deconstruction, and Al Prototype Creation—guides upper-elementary students in translating
abstract emotions into precise design languages. By leveraging Al to lower technical barriers, this
model empowers learners with sensible interpretation and aesthetic judgment to excel in human-
Al collaboration. Ultimately, this approach secures a vital position for students with humanities
backgrounds in tech-centric education, ensuring STEAM remains rooted in human-centric needs.

Keywords: Kansei Engineering, STEAM Education, Generative Al, Artistic Interpretation, Design
Literacy, Interdisciplinary Curriculum Design
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