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1. #7% ¥ 2r p (Research Motive and Purpose)

ZIREIEBWIEREET  EEMEINE—2 - ZHRE/)\Z (REXE "Global
Entrepreneurship and Development Institute (GEI) 1 2015 #k% ) - 2%MWEEAEREHISHE!
RS FASET2I%=EEZABRIERABEERE (RE " 2IKBIZEEZE ( Global
Entrepreneurship Monitor, GEM ) , 2013 £E#E ) B2 - SEASHEIZERRRIEEAIANE
40.6% - BERB 27 2% AR BECHENBIZE -
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FAETALIIBIRTEARIZE EMBA - STEREXEIFEEMEMKENEE  WIEEEZEIMBIZEAL -
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HE & ( BiolCT: Where Biotech and High-tech Meet ) - i@ &8E&SIIBMHNEFERR
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EEREE  EBEE  KEMZRYZEELAE - BELDFENEN  EHEREPEIIRE
BB - NREREEEERNESIF - WHRE PR DA EEEEIZEM R RESIEME -

2. = ;;H;ﬁﬁ(uterature Review)

In this section, we provide a brief review of related literature on the topics of technology,
innovation and entrepreneurship. The topics are discussed in the following perspectives: 1)
Technology Entrepreneurship and Cross-disciplined Innovation; and 2) BiolCT in Linking Related
Industries.

1) Technology Entrepreneurship and Cross-disciplined Innovation

Nowadays technology innovations have been paving the way for outstanding improvement
in manifold industries, and our lives have been enhanced significantly. Technology
2



entrepreneurship and cross-disciplined innovation are two important fields affecting business
directly. Technology entrepreneurship is an investment in a project that assembles and deploys
specialized individuals and heterogeneous assets that are intricately related to advances in
scientific and technological knowledge for the purpose of creating and capturing value for a firm.
(Bailetti, 2012) Cross-disciplined innovation is the combination of disciplines with the
innovations of technology to find the right solution as a key competence, finding the right
partners to create a short route to market.

(1) Technology entrepreneurship as a risky business: Experiential learning and risk-taking
attitudes in entrepreneurship education

Some researchers have previously theorized that the mixed effects of entrepreneurship
education on entrepreneurial intention could be the result of students developing more realistic
understandings of the risks of entrepreneurship, as well as more objective assessments of their
own skills in these areas, after being exposed to entrepreneurship courses (Oosterbeek et al.,
2010). Other researchers have found variability in learner's post-course entrepreneurial
intentions based on the orientation (theoretical or practical) of the entrepreneurship course
(Piperopoulos and Dimov, 2015). This research moves beyond the bimodal classification of
entrepreneurship courses along the theory/practice divide by evaluating the effects of three
distinct courses with different goals but which integrate information and communication
technologies as well as experiential learning opportunities to create a more realistic
entrepreneurial experience for entrepreneurship students, with more realistic assessment of

external risks and internal skills.

While entrepreneurial intention appears to be sensitive to students’ realistic evaluations
of entrepreneurship after completing an entrepreneurship course, their propensity to take risks
positively impacted by entrepreneurship courses, suggesting that risk taking can be an
alternative metric for assessing the efficacy of entrepreneurship courses. Although
entrepreneurship is a risky business, educating students about these risks, by experiential
learning and risk-taking attitudes in entrepreneurship education that prepares students to deal
with them through learning opportunities enhanced with critical entrepreneurial technologies
and experiences with real world start-up companies, may give students the increased confidence
in both their technical and business skills. Then the entrepreneurial education will ultimately lead
them to become successful future entrepreneurs. (Bandera, Collins and Passerini, 2018).

Chung and Hwang (2019) show that technology entrepreneurship and external
relationships may not always promote technology transfer. The empirical results show that the
degree of PRO-industry collaboration has a negative effect on PROs' spin-off creation and
positive effects on PROs’ technology license agreements and licensing income. Government
support also improves PROs' technology license agreements and licensing income by
alleviating information asymmetry between PROs and industry. PRO- industry collaboration on
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PROs" technology commercialization performance is the double-edged sword, which can
explains the different mechanism behind how PRO-external organizations relationships and
PROs" technology entrepreneurship affects technology licensing performance and spin-off
creation.

(2) The utilization of information communication technology (ICT) promote entrepreneurship

Barnett, Hu and Wang (2019) found that cell phone ownership and Internet use have
positive impacts on entrepreneurship. After controlling for observables, cell phone users (Internet
users) are 2.1% (6.2%) more likely to engage in entrepreneurship than people who do not use
them. Applies to the dataset of China Family Panel Survey, considering that the average
entrepreneurship rate for rural households is only 9.2%, the influence of cell phone ownership
and Internet use is very large. The empirical evidence also suggests that social networking and
information acquisition play mediating roles in the impact of ICT utilization on entrepreneurship.
The evidence of a positive effect of ICT utilization on entrepreneurship provides a new
justification for policies or reforms intended to promote entrepreneurship by investment in ICT
infrastructure, such as broadband construction in rural regions.

The impact of technology entrepreneurship on different regions also requires space-time
analysis. Regions with vibrant startup activity in the technology sector will likely continue to enjoy
their advantages over time. It further reminds policy makers of the difficulties and challenges in
growing high technology entrepreneurship in less technology-intensive regions. (Qian and Zhao,
2018).

(3) Cross-disciplined innovation ‘envision’ cross-disciplinary collaboration

In the context of the wide and varied calls for cross-disciplinary collaborative work, the
critical importance of collaboration to the vibrant and integrative work of futures research, and
the now voluminous literature that highlights the range of challenges, pitfalls and perils. Priaulx
and Weinel (2018) focus on the critical role that greater insight into other fields might play in
helping to enhance connections between researchers situated in different and perhaps distant
domains, and the lack of detailed engagement with the question of what researchers need to
know about other fields in order to collaborate effectively across different fields. At present, with
limited observations of how knowledge deficits constitute a barrier to cross-disciplinary
collaboration, the solution is vaguely located in aspirations for actorsto 'know more’ than they
currently do about other fields, and that this greater knowledge somehow constitutes the
gateway to interdisciplinary work and cross-disciplinary.

Liang, Zhou, Huang, Hu, Xu and Jin (2018) present the modeling of cross-disciplinary
collaboration for potential field discovery and recommendation based on digital scholarly big
data database. As scholarly big data emerges, tremendous research progress and achievements,

usually articulated in published articles, are captured in a digital scholarly database. Cross-
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disciplinary research collaboration among experts in different fields will facilitate advanced
research. These collaborations utilizing expertise and techniques from multiple domains, fields,
and disciplines are ubiquitous in academia, which have been proven effective in generating
innovative academic research and practical applications. Research has shown that research
collaboration contributes greatly to scientific productivity. Collaboration recommendation
technology has helped researchers to find more related collaborations. Scientific recommenders
seek solutions to the problems of information overload which are omnipresent in scholarly big
data in such matters as promoting author relations, and detecting relevant research papers, or
articles, and venues. Co-authorship has traditionally been used to identify valuable collaborators
in corresponding fields. A citation network of academic articles can build article recommendation
systems within bibliographic databases.

(4) Facilitating cross-disciplinary interactions to stimulate innovation:

Suzanne and Levine (2019) designate the leaders of the high-profile nonprofit program,
“Stand up to Cancer (SU2C).” The mission is to raise awareness and funds to increase the pace
of groundbreaking research that can get new therapies to patients quickly, and a group at the
Institute for Advanced Study in Princeton, New Jersey, a world-famous center for theoretical
research in physics and mathematics, teamed up to propose a multidisciplinary meeting to
explore novel approaches to cancer research. The collaborative efforts resulted in the
Convergence Ideas Lab meeting and these Convergence Teams might provide guidance for
others seeking to organize and facilitate cross-disciplinary interactions to stimulate innovation in
2015.

The Convergence Ideas Lab meeting is just the beginning of a new way to do science and
to foster cooperation and collaboration among scientists for the benefit of patients with cancer.
Optimally, the Convergence team approach will open up a new field of research that can deepen
our understanding of disease origin, progression, diagnosis, prognosis, treatment, and outcome,
also lower the costs to society of developing effective therapeutic treatments, and of enhancing
quality of life and outcome for cancer patients. This approach should be replicable with similar
effects in other fields of medical research, including infectious diseases. The multidisciplinary
approach and research projects developed at the Convergence Ideas Lab meeting and that are
now underway have the potential to improve the lives and outcomes of disease in patients, to
lower the costs to society of developing effective therapeutic treatments, and to enhance the
education and training of the next generation of cancer researchers.

2) BiolCT in Linking Related Industries

BiolCT is considered to be “where Biotech and High-tech meet.” Taiwan Government
started and sponsored a set of various BiolCT applications to serve as integrative and inter-
5



disciplined projects of all government sponsored programs. We are aiming at that Taiwan has an
ideal mix of entrepreneurs, technology, financing, and operational infrastructure, including the
support of the chief scientist, according to Taiwan National Development Council.

Haeussler, Patzelt and Zahra (2012) proposes that high technology new firms have
extensively used strategic alliances to gain access to knowledge, resources and capabilities. They
indicate the degree of specialization of new firms' technological capabilities moderates the
impact of strategic alliances on product development and identify direction of the moderating
effect depends on the types of alliances. Lin, et al (2012) explores the role of inter-firm R&D
alliances as a vital mechanism for creating new technological knowledge, based on the absorptive
capacity perspective. Specifically, three indicators of technology strategy are explored to examine
the absorptive capacity, including proportion of R&D alliances in an alliance portfolio,
technological distance, and R&D intensity, and their impacts on innovation performance.

Taken together, the importance of collaborative strategies is demonstrated in various
studies. These studies investigate the extent to which different alliance types lead to
improvement in firm's performance outcomes (e.g., Belderbos, Carree, and Lokshin, 2004; Kdhler,
Sofka, and Grimpe, 2012; Laursen and Salter, 2006; Salge, Farchi, Barrett, and Dopson, 2013).
Cooperation with up-stream suppliers has been shown to help improve exploitation-related
performance, such as input quality improvements, process innovations, and cost reductions
(Sobrero and & Roberts, 2002). Collaboration with down-stream distributors can provide the
focal firm with product and service feedback that could be used for product, process, and service
improvements (Lee and Wong, 2009; Von Hippel, 2007). Alliance with competitors can provide
the focal organization with access to industry-specific knowledge and could share research
facilities (Kim and Higgins, 2007) and reducing research costs (Miotti and Sachwald, 2003).
Strategic alliances with competitors could also be used to deal with industry standards and
regulations (Nakamura, 2003). However, collaboration with competitors could have a downside

due to an increased risk of outgoing unintended knowledge (Park and Russo, 1996).

Wilden, Gudergan, Nielsen, and Lings (2013) focused on dynamic capabilities in
incorporating the processes that enable organizations to sustain superior performance over time.
They argue theoretically and demonstrate empirically that these effects are contingent on
organizational structure and the competitive intensity in the market. Zucker, Darby and
Armstrong (2002) defined dynamic capabilities as knowledge capture and commercializing
knowledge which involves transfer from discovering scientists to those who will develop it
commercially. Halla and Bagchi-Sen (2002) considered R&D intensity and innovation measures
are important factors for business performance in the Canadian biotechnology industry, which

experienced rapid growth in the number of firms and revenues between 1994 and 1997.
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The 21st century biotechnology cluster race has many regional entries in Taiwan and around

the world. DeVol, et al (2004) stressed the importance of the biotechnology innovation park:
"Because knowledge is generated, transmitted, and shared more efficiently in close proximity,
economic activity based on new knowledge has a high propensity to cluster in a geographic area.
A region with a top biotechnology cluster will have more innovations, less of which will escape to
other regions, or at least, they will do so at a slower rate. Regions excel to the extent that the firms
and talent in them can innovate successfully by being there, rather than elsewhere. This is
particularly poignant for an industry such as biotechnology whose survival is based upon

continuous innovation streams.”

For the knowledge spillovers, there are considerable spillover effects when knowledge is
created or employed in high technology industries (Jaffe, 1986, 1989), and perhaps also an
important symbolic and legitimating function of high quality science for commercial activity
(Stephan and Everhart 1998), Zucker, Darby and Armstrong (2002) in their empirical work
identified the main and robust empirical effects due to real scientific labor contributions of star
scientists to performance of the firm. Tsai (2005) identified the various types of knowledge
spillovers of high-technology industries are alleged to be important determinants of' industrial
clustering and finds substantive sectoral and spatial knowledge spillover effects, which are
considered to be major motivating forces for regional concentration patterns of Taiwan's high-

technology industries.

For the network with university or research institutes, ties that involve actual work at the
science bench between star scientists (mostly academics) and firm scientists consistently have a
significant positive effect on a wide range of firm performance measures in biotechnology
(Zucker, Darby, and Armstrong 1998, Zucker and Darby 2001) and in semiconductors for number
and quality of patents (Torero 1998). Ties to stars scientists also shorten the time for startup firms

to IPO (firms are younger) and increase the amount of IPO proceeds (Darby et al., 2001).

The importance of intellectual human capital of basic university science to successful
commercialization of important scientific discoveries are confirmed in Di Gregorio and Shane
(2000). Zucker, Darby and Armstrong (2002) studied the economic value of knowledge at the time
of commercially relevant scientific breakthroughs, and prove the real effects on the performance
of biotech firms in comparing two overlapping groups of academic scientists who collaborate
with firm scientists. However, Thursby and Thursby (2000) found that the sharp increase in
university-industry technology transfer has not resulted so much from a shift in the nature of

faculty research to license and increased interest on the part of firms
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In terms of the quality of academic research, as expected scientific returns increase -
measured by citations to other local star scientists working with firms - the probability that the
next star will begin working with a firm also increases (Zucker et al., 2001). Quality is also positively
related to working with firms in Japan, but only number of articles predicts significantly with this

smaller sample. (Zucker et al., 2000).

The quality and magnitude of biotech patent portfolio has strong implications on new
products and firm innovative performance. Developing a portfolio of new products is necessary
to gain early cash flows, external visibility and legitimacy, early market share, and increase the
likelihood of survival (Schoonhoven, Eisenhardt, and Lymman 1990). In addition, recent research
has shown that new product development improves a firm's ability to raise money through an
initial public offering (Deeds, DeCarolis, and Coombs 1997). Lin et al (2012) includes co-patents
as the performance measurement reflects specific alliance innovation due to the fact that all the
inventors involved ought to make some contribution to the final invention to obtain a co-

assigned patent.

The BiolCT and emerging technologies will alter the biotechnology and pharmaceutical
industries in terms of health monitoring, treatment therapies and many emerging technologies.
Shah et al. (2009) proposed that the future of pharmaceutical development focus on 7 major
topics, including target identification, system biology, bioengineering/materials
science/nanotechnology, personalized medicine, traditional medicines, information technology
and bioinformatics, and environmental concerns and pharmaceuticals. In approaching these
topics, traditional biological technology is no longer powerful in dealing with these new subjects.
The new domain technologies applied into pharmaceutical industry would be ultrafast
computing, tissue engineering/stem cells, non-invasive imaging, on demand
delivery/miniaturization of monitoring and delivery equipment, robotics, and enhanced and

pervasive information technology for sharing knowledge (Shah et al., 2009).

The key feature in these new domain would be to link the pharmaceutical industry with inter-
disciplinary other industries. “Open Innovation” would be a strategy in linking the inter-
disciplinary related industries to approach the integrated purpose. Bianchi et al. (2011) reflected
that pharmaceutical firms would use inbound open innovation (licensing-in, alliance, or purchase
technical services) to obtain the required resources, and outbound open innovation by
commercially exploiting the technologies and knowledge for entering into different industries.

Gerde and Mahto (2004) established the framework of biological micro-electromechanical



systems for pharmaceutical firms and other stakeholder to explain their inter-dependent

relationships.

3. 7 R 4&(Research Question)

KetEBR "RMEFHBRERMRERTE, - MABNEEEHITLLTHEA

1. DIpiiE - BENRENBENEXAER  EBMMRAABEER L - HEMELEZAIFEE
BOX - IERERITIRE—SXNBENEEL I - MESEARENRIBEEZE -

2. 318 Project-Based Learning - IRtIEMmALH - RIREE - ARFEEA R ERSURMSHNSY -
RRERNEEXRAMBSHE - SR TN - BERIFRERET - HBHE  BBEE
HBFERERNEBELE - EaEARHE -

3. EREE—In  BENEZEXBAREN  DUSEBLEERZ ARBRAEFES  HEEZIKE
RIRIRD - BENMBEREFREBENEE - HRERREREERERENEE

4. BRI EE T 0 B RS R REIE KOS E AT SR b o PR T DA
FREVETE © RERE RIS EEAE IR - fEiR et S R S R i AT L AT -

4, Py #&¥ > 2 (Research Methodology)
The research design and methodology are developed based on the following sources:
(1) Entrepreneurship education:
Babson entrepreneurship education framework, and
Berkeley entrepreneurship education framework
(2) HEA Fellowship

« Focus on the development of effective teaching and learning practices

+ Define the intended learning outcomes, then prepare teaching activities that can achieve

the intended learning outcomes
« Evidence based teaching and learning: lectures, peer learning, project based learning,

small group learning, flipped learning, case studies ...
» Feedbacks and assessments: assessing effectiveness of teaching from the teacher as well

as learning from students---written tests, assignments, projects, quizzes, instantaneous
online assessment, online polls, presentations, face to face meetings, written feedbacks.
« Formative and summative assessments

« Giving feedbacks to students to improve learning from assessments: face to face

meeting, written feedbacks ...



5. &% T 7 = % (Teaching and Research Outcomes)
(1) KEEELEF%E

REEIARIREZREER AT - EHEAT - KEHEEG 2 EBERGRIN - BEERETD
BEEWEARNASENNE  AREREAEEERNEE  WHE P RIFAEREEE
FWEERIBM -

£ 2019 FERITRIFIER

[108] E<EEEIHT Cross-disciplined Innovation - S1X#EN | S2EAHIR - LA
(108] EIZEFiBEHEATIKEZERTE Entrepreneurship and Global Business Competition -
BERAM  STHREE

(2) HEFERFFL

R EERZIRENAZEN - FREEZDSERBREN DR EBRRE
R -

RETEMRENBERERN—BIH—EERBHMRE - KERILBZARBHENRHR—EIH—
EER B BiolCT BERIER -

Ret2Wz O BR SRR E R - 2019 FEF/EH/NEBXHRIE ( THE 16th
NATIONAL INNOVATION AWARD ) i gl 1445 -

BEERZIRED - B
REI A BiolCT ~ EYREBRFRHAKED T ZRINRRIZEZE
7 RRRIER B LUK BN eI X FE R Bl S5 55 P B 2 P X
Wl BIERXEEEEEE - UAREBHRNMBISEZ 5T
B A ARWEERTE - MUFEs T RIZERB® ) BEREIR - BIiSEREE ] -
RERE BB RT R AR R B EEE

REZBZSEFFREFRERZAZHEESEREAER  MARMIRNTSEFNEEKEE - K
BEANELREXERRESE 2020 FEEREIZEHZE SCG Bangkok Business Challenge

@ Sasin School of Management ( SCG Bangkok Business Challenge @ Sasin 2020, Asia’ s
Longest-Running Global Student Startup Competition, held on February 20-22, 2020 @
Sasin School of Management, Thailand ) :
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. D" hui Robotics
. RECO RECO: An Revolutionary & Efficient Device for Record of Recovery
. GSS: Golden Sixty Seconds

1
2
3
4. DOCTANCE: An Innovative, Portable Stroke Diagnosis Device
5. CMOS-based Air Quality Monitor and Gas Sensor

6

. HER2.AI: She is Too Important
DOCTANCE &&ENRE - WESHREE =% - K Rocky Pitch BE -

6. %% 4 L (Recommendationsand Reflections)

KREFEDIEIFHER L - KREBIEEM 2B ( Practice-Based Design Thinking, PBDT ) -
BURHEL  EAERSERENELARFNANARE  THERETHAUBHAEEDEE
( Project-Based Learning ) ' SNHAECEMHR ZEE  MRHBLEERTHRARRGREERE  E
THEFSHFZRAIZERE  EMEVSREEEL  EMEBRESBIMAZE - KEAHEEERY
ME - BE—TEEN—HERZE AOEFALESFAMBEZEDR  RWRERELHRESL
ZEBBIGARGEIER VRS - FItEEENEZRD - B T8k  BERESBRASHREIME
ENEBERHBERNANAR  MRBANERZIBE  JIRBEERE  AEEHBLTHEMA -
BEREXELR  HRAFNARERNEEMERSE ERTHIIRSERLEER  TAEENE -

EIFEIENRERRASER - A EUARBERERSHEFRIZERENERER - BRIE
Z VA MEEIZEE X 2 7E Prototype MSEZPEER - —EERENRHZLERER Cohabitat - 55—
= |ET FEFHRY JABEZ - RETE M EARREEM I —1h AT FE L5 B A ZERT R DA BB I 4%
5 - WIS RERABETRISERVECE b ~ BRET ~ MMARBGtE - (FRERMI U EE $ -
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