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Optimize Design Research on Promoting Developments of STEM Education Based on
TPACK

Lin Xiaofan, Hu Qintai, Liang Zhongmei

(School of Information Technology in Education, South China Normal University, Guangzhou Guangdong 510631)

Abstract: The Eighteenth and Nineteenth National Congresses of the Communist Party of China acted on “Innovation driven
strategy” as the first national strategy. Therefore, innovation is the primary driving force for development. STEM education is
recently a new research and practice paradigm for the international, interdisciplinary and multidisciplinary of innovative talents in
science and technology. STEM education has received extensive attention and active practice of educational institution at various
levels. Domestic research on the design of STEM courses is still in its infancy with some problems, for example, lack of unified
curriculum standards for STEM, over-emphasis on technical effects and shortage of STEM teachers. Therefore, this study illustrates
how to optimize STEM education and practice activities, and constructs a STEM education optimization design model from the
perspective of TPACK. This model aims to promote professional developments of STEM education, including “establishing an open,
shared, interdisciplinary, high-quality STEM curriculum system and resources, promoting the participation of teachers and students in
STEM practice based on design learning to, improving STEM pedagogy continuously based on real problem and project exploration,
optimizing the STEM design approaches based on TPACK elements”.

Keywords: STEM; TPACK; Instructional Design; Optimal Design
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Research on the Design of Maker Education System Based on the Creativity Theory of the
Complex System

Su Qing, Zhang Wenlan
(School of Education, Shaanxi Normal University, Xi‘an Shanxi, 710062)

Abstract: As an educational form centered on cultivating students’ creativity, maker education has been developing rapidly in
recent years, and has attracted wide attention. In practice, domestic maker education has been explored based on foreign experience.
However, because of the short time of exploration and limited cases, the relationship between the elements of maker education cannot
be dealt with well which brings the problem that maker education focus more on the using of tools than students’ creativity. Based
on the theory of complex system creativity, this paper analyzed the characteristic and principle of maker education system’s material
energy, spiritual energy, diversity and adaptability in order to cultivate and improve students’ creativity. Then this paper analyzed and
designed the organization of maker education’s curriculum resources, equipment, personnel arrangement, activities and evaluation in
order to provide a theoretical support for better development of maker education system.
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