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Planting Future Competencies for Every
Childinthe Al Era:

The Development and Practice of a Lower-
Grade STEAM School-Based Curriculum at
Kuang Jen Elementary School

Authors: Liang Kumiang ',* Li Chihhsien?

'Principal, Kuang Jen Elementary School *Teacher, Kuang Jen Elementary School

*Corresponding author: tea888@kjes.tp.edu.tw

Abstract

This article presents the lower-grade STEAM school-based curriculum at Kuang Jen Elementary
School. Built around 16 themes across Grades 1 and 2, the curriculum provides a continuous and
developmentally appropriate learning pathway for all students. Through real materials, sensory
observation, documentation, expression, and engineering tasks, students move from concrete
experience toward conceptual understanding. The article discusses the curriculum from the
perspectives of school-based educational values, curriculum design, authentic-object inquiry, spiral
progression across grades, SDGs, and the use of Al to support teachers in preparing learning materials.
It shows how lower-grade STEAM can become a concrete practice of holistic education and future
competency development in the Al era.

Keywords: Lower-grade STEAM, school-based curriculum, authentic materials, spiral curriculum, Al

literacy, whole-school STEAM
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Abstract

The National Taiwan Science Education Center (NTSEC), a national social education institution, has
been actively promoting non-formal science learning activities. In response to the 2030 National
Bilingual Policy, the 12-Year Basic Education Curriculum Guidelines, and the global STEAM movement,
NTSEC has partnered with industry, government, academia, and various stakeholders to integrate
cross-sector resources. Adopting the CLIL (Content and Language Integrated Learning) approach, the
Center embeds an immersive, bilingual-supportive learning environment within its science education
programming. This article presents the "Parent-Child Bilingual STEAM Course" conducted at NTSEC.
Guided by three core principles—English picture books as a pedagogical medium, a bilingual immersive
environment, and hands-on learning—the course follows a four-step instructional sequence: shared
picture book reading with bilingual instruction and translation, thematic exploration and discussion,
hands-on practice, and sharing with feedback. This design aims to achieve the dual goals of science
content acquisition and language development. The article concludes with reflections on the course
implementation and offers practical implications for educators seeking to integrate bilingual and
STEAM-based instruction in their own teaching contexts.

Keywords: STEAM, CLIL, Bilingual Learning, Picturebooks, Hands-on Learning
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Bringing science into everyday life:

STEAM planning and practical sharing
at NSTM

Cheng, Jui-Chou

Chief of Technology Education Division of NSTM

*Corresponding author: adam@nstm.mail.gov.tw

Abstract

In promoting STEAM education, learning does not only occur in the classroom; it can also happen in
everyday life. As a key national science popularization base, the National Science and Technology
Museum (NSTM) is committed to deepening the promotion of STEAM education by organizing diverse
activities, such as student summer and winter camps, field trips, large-scale science competitions
and achievement exhibitions, senior learning programs, maker workshops, and hands-on activities
in exhibition halls. The aim is to allow people of all ages to easily understand and apply what they
have learned to their daily lives within a "visible and doable" context. This article focuses on practical
sharing, introducing the features of the diverse self-organized STEAM courses in NSTM, and explaining
how the NSTM collaborates across sectors with enterprises, foundations, schools, and government
agencies to promote student learning at the museum, museum-school partnerships, and outreach to
rural areas and communities. It also presents how NSTM utilizes institutional governance, resource
integration, and diverse activity pathways to expand the accessibility and social impact of STEAM
learning. Ultimately, it is hoped that the public can more concretely understand NSTM's role, practices,
and social impact in promoting STEAM education.

Keywords: STEAM education, technology education, learning for all ages, cross-disciplinary
collaboration, sustainable education
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The Role and Use of Mathematics in
ST(R)E(A)M Education Empirical Studies:

A Case of TSSCI Journals and Doctoral
Dissertations

Yi-Ping Hsu ', Shin-Yi Lee?*

'Teacher, Taipei Municipal DaHu Elementary School
’Professor, Department of Education, University of Taipei

*Corresponding author: sylee@utaipei.edu.tw

Abstract

This study investigated the roles and uses of mathematics in ST(R)E(A)M education empirical studies
in Taiwan, where ST(R)E(A)M included STEM, STEAM, and STREAM education. ST(R)E(A)M education
empirical studies were defined as studies that involved the collection of data from educational settings
where ST(R)E(A)M activities were implemented, which excluded meta-analyses, content analyses,
and theoretical discussions. The study systematically retrieved literature from 2013 to 2024, including
journals and doctoral dissertations, and was conducted based on content analysis. The sources covered
13 academic TSSCI journals, such as the Curriculum & Instruction Quarterly, Contemporary Journal of
Science Education, Contemporary Educational Research Quarterly, Journal of Research in Education
Sciences, Educational Review, NTTU Educational Research Journal, Journal of Textbook Research,
Journal of Education & Psychology, Bulletin of Educational Psychology, Journal of Educational Practice
and Research, Journal of Educational Research and Development, Educational Policy Forum, Journal
of Educational Media & Library Sciences, and National Digital Library of Theses and Dissertations in
Taiwan. A total of 41 ST(R)E(A)M education empirical studies were included, consisting of 19 TSSCI
journal articles and 22 doctoral dissertations that met the criteria of relevance to ST(R)E(A)M education
based on one of their titles, abstracts, and keywords. The research findings indicated that mathematics
primarily served as a supporting subject. However, studies in which mathematics served as a core
subject are the fewest. In addition, basic arithmetic was the most frequent use of mathematics, whereas
proportional applications and data analysis were the least frequent use of mathematics.

Keywords: mathematics, STEAM, STEM, STREAM
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