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This book addresses how forward-thinking local communities are integrating pre-
college STEM education, STEM pedagogy, industry clusters, college programs, and local,
state and national policies to improve educational experiences, drive local development, gain
competitive advantage for the communities, and lead students to rewarding careers. This book
consists of three sections: foundational principles, city/regional case studies from across the
globe, and state and national context. The authors explore the hypothesis that when pre-

college STEM education is integrated with city and regional development, regions can drive a




virtuous cycle of education, economic development, and quality of life.

Why should pre-college STEM education be included in regional technology policy?
When local leaders talk about regional policy, they usually talk about how government,
universities and industry should work together. This relationship is important, but what about
the hundreds of millions of pre-college students, taught by tens of millions of teachers,
supported by hundreds of thousands of volunteers, who deliver STEM education around the
world? Leaders in the communities featured in STEM in the Technopolis have recognized the
need to prepare students at an early age, and the power of real-world connections in the
process. The authors advocate for this approach to be expanded. They describe how STEM
pedagogy, priority industry clusters, cross-sector collaboration, and the local incarnations of
global development challenges can be made to work together for the good of all citizens in
local communities.

This book will be of interest to government policymakers, school administrators,
industry executives, and non-profit executives. The book will be useful as a reference to
teachers, professors, industry professional volunteers, non-profit staff, and program leaders
who are developing, running, or teaching in STEM programs or working to improve quality of

life in their communities.
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Case Study: Taiwanese Government Policy, i
STEM Education, and Industrial
Revolution 4.0

STEM i n Chao-Lung Yang, Yun-Chi Yang, Ting-An Chou, Hsiao-Yen Wei,
the Technopolis:

Cheng-Yuan Chen, and Chung-Hsien Kuo

Abstract The government of Taiwan is pursuing a national strategy focused on the
Fourth Industrial Revolution and the associated developments in advanced manu-

The Power facturing. As part of this strategy, the government is working with the secondary
schools and with colleges to improve STEM education experiences and develop the

. country’s talent pipeline. This case shares the experience of FIRST Robotics Team

f ST EM Ed t 6191 TFG from Taipei First Girls High School, highlighting the educational
0 u(a lO n approach, rich outside-school collaborations, and the manner in which the national
government has engaged the teachers and students as leaders for the national effort.
an University of Science and

. .
The case also shares the experience of National T:
' n eg lo na Technology (NTUST), also known as Taiwan Te and how NTUST is using a

hands-on STEM tools to teach college students to learn knowledge and skills needed
» P e >
to design and manage production processes. A Taiwan-specific model of the STEM
e( n 0 Og y O |(y Technopolis virtuous cycle is shared.

9.1 Introduction

Industrial Revolution 4.0, also called Industry 4.0, a trend referring to the fourth
industrial revolution first initiated by Germany, takes the automation of manufactur-
ing to a new level by introducing the customized and flexible mass production tech-
nologies. It recently has become a trend sweeping over the world (Kagermann et al
2011). Taiwan, as 14th most competitive economy in the World Competitiveness




