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Case Study on “STEM+Computational Thinking” Education Model in
Chinese K-12 Schools

Xiaoya Yu', Xingran Guo?
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Abstract. This study puts forward a "STEM+ Computational Thinking" learning model based on STEM education
and computational thinking theory, especially on summarizing the practical experience of computational
thinking-based STEM project in China’s K-12 schools. The model includes two main lines run through the whole
leaming process, scientific inquiry and engineering practice. It divides the practice process into three progressive
parts: comprehensive perception, automatic processing, remote control. In this paper, the author uses the case of the
heartrate remote monitoring system to show the model’s three progressive parts: building the hardware production,
programing sensor automatic perceive system, and programing mobile terminal remote control APP. The case
shows that this "STEM+ Computational Thinking" learning model both has the multidisciplinary integration
attribute of STEM education and has the creative characteristics of computational thinking Practice shows the
cases developed with this model have good effect during teacher training and students' classroom learning. It has
very strong maneuverability in cultivating students' scientific and technological accomplishment and improving
their computational thinking ability which is an advantage in popularizing the computer science curriculum and
STEM education.

Keywords: STEM Education, Computational Thinking, the heartrate remote monitoring system, case study,
Student-centered self-regulation learning

L INTRODUCTION

STEM is an acronym stands for science, technology, engineering, and mathematics. The development of STEM
education has evolved from four independent disciplines to Integrated-STEM curriculum(Yu & Hu, 2015). STEM
education emphasizes the skills to application of interdisciplinary integration of knowledge to real-life situations.
An Integrated-STEM curriculum is typically based around finding a solution to a real-world problem and tends to
emphasize project-based learning. STEM encompasses fields that are collectively considered the core technological
underpinnings of an advanced society(Harland, 2013).

STEM grew in popularity due to the government and edutaors found students were not be prepared to work in
the fastest-growing STEM career sectors and could not meet the need of the future society. The U.S. Department of
Education's National Commission on Excellence in Education released an opening statement in 1983 : A Nation at
Risk: The Imperative for Educational Reform(National Commission on Excellence in Education, 1983). It is said,
“Our Nation is at risk. Our once unchallenged preeminence in commerce, industry, science, and technological
inovation is being overtaken by competitors throughout the world”(National Commission on Excellence in
Education,1983). The report went on to say that the future success and civility of the nation (even globally) is tied
directly to a high achieving education system that is focused on all learners. In this report, the National
Commission called for reform focused on preparation of all students to achieve maximum potential in content
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