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ABSTRACT

Since 2006, the Ministry of Education in Taiwan has collaborated with universities to launch synchronous online
one-on-one tutoring in afterschool programs at rural schools to provide educational e-learning opportunities. The
purpose of implementing the free online tutoring program is further to bridge the gap of students’ academic
performance and the gap of learning opportunities between urban and rural schools. This study investigated how
EFL university students learned to tutor junior high students English in an online afterschool program. Twenty-two
students participated in this tutoring program. The research data were collected from the tutors’ reflective journal
notes after each tutoring session, meeting discussions, and the post-project survey. Research results showed this
tutoring project inspired the tutors to be teachers, to develop their sense of responsibility, to be independent, and
to learn to care students. This study then offers pedagogical implications and suggestions for researchers and

educators interested in researching into this topic.
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INTRODUCTION

The application of E-learning to improve education is immense in
the 21st century. The potential for online learning programs offers
learners great opportunities to learn with more convenience. Online
tutoring is one of the prevalent educational tools around the world.
Since 2006, the Ministry of Education in Taiwan has launched
synchronous online tutoring in afterschool programs at rural schools to
provide educational e-learning opportunities. The purpose of
implementing the online tutoring program is to bridge the gap between
urban and rural schools regarding academic performance and learning
opportunities. In 2010, in order to help more students with their
academic learning, the MOE in Taiwan started to include students
coming from low socio-economic families in the online tutoring
project. In 2014, there are about one thousand students from twenty-
four universities participating in the online tutoring project, tutoring
elementary and junior high students in the subjects of Mathematics,

Chinese, and English.

In this study, we seek to understand how university students
provide help to their tutees and how the university students learn from
the tutoring experience. Research on the tutoring impacts on university

students is scant. Thus, this study sets out to explore the relevant issues.

Purpose of the Study

The focus of this study is to describe university students’ tutoring
experiences as they interacted with the junior high tutees in a one-on-
one online tutoring program and it extends to investigate their
frustrations and triumph. Examining their online tutoring perceptions
can help researchers better understand how to strengthen instruction

for online tutors.

In this study, we chose to focus on the tutors’ success and
frustrations. We posed the following questions: (1) What are the
tutoring impacts on university students? (2) What are the frustrations
that university students encountered? Examining where the tutors
experienced success and difficulty allows teacher educators to better
understand how to support future tutors and organize a fine-tune

program to further illuminate this tutoring education.

LITERATURE REVIEW

Today, e-learning platforms have been advanced not only to
provide synchronous audio interaction but also synchronous face-to-
face interaction. The face-to-face function offers opportunities for
learners to have actual interactions to practice their English skills in a

more authentic and communicative setting. It allows for real-time oral
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communication among students and between students and tutors
(Hampel & Hauck, 2004).

In the synchronous online tutoring program, the learners are
immersed in a natural language learning environment. They can
practice oral skills with the tutor in authentic communicative settings.
It can also help expand learners’ exposure to the target language through
real-time interaction. When they engage in interaction, they then

receive input, feedback, and opportunities to produce modified output.

The main role of the online tutor is that of educational facilitator:
to contribute specialist knowledge (Ryan, Scott, Freeman, & Patel,
2000). Just as Lentell (2003) states, tutors “facilitate and guide the
learning of their students so that the students gain knowledge and
understanding” (p. 67). In order to achieve this, tutors have to develop
and practice a multitude of skills and strategies. Thus, according to
Lentell, the typical duties of a distance education tutor include ensuring
students have grounding in the subject and providing students with

academic support in the subject matter.

Simpson (2002) describes two broad areas of tutor support:
academic and non-academic. Academic (or tutorial) support deals with
supporting students with the cognitive, intellectual and knowledge
issues of specific courses. This includes developing general learning
skills academic and non-academic and literacy. Non-academic (or
counselling) support is the support of students in the affective aspects

of their studies.

To sum up, the above literature highlights the characteristics and
functions of the online tutors in facilitating the tutees to learn. It serves
as the framework for guiding the present research.

METHODOLOGY

The Project

The project was funded by the Ministry of Education, Taiwan.
There are 22 English tutors, participating in this present research. The
one-on-one synchronous tutoring session was on every Tuesday from
18:00-19:30. Tutors were delivering the lesson in a language lab and the
tutees were receiving the tutoring in their school lab. The program
lasted for ten weeks in a semester. A face-to-face welcoming party and
a field trip were arranged for the tutees and tutors to get to know each

other.

The e-learning platform used was JoinNet. Before the project,
tutors were given workshops on how to use the platform to deliver
online lessons and how to design learning materials. On JoinNet, users
can communicate and see each other via web cameras. They can also
communicate in real time by typing messages on the whiteboard and
sending messages or files. They can also share and view the same

websites.

Data Collection

The study used a combination of quantitative and qualitative
methods. The data were collected from tutors’ reflective journal writing
after each tutoring session, discussion data from two face-to-face
meeting sessions, and a questionnaire, delivered at the end of the
project. The questionnaire consisted of open-ended questions and
twenty-two Likert-type questions on a 5-point scale (5: strongly agree,
4: agree, 3: neutral, 2: disagree, 1: strongly disagree).

During the final meeting sessions, the researcher posed the
following questions for the tutors to reflect: You have worked with
your tutee for two months. Think about these questions: How much do
you understand your tutee? How is/she learning in the tutoring session?
How are you working with him/her? How do you intend to help
him/her? Have you tried to use any strategies/plans to encourage/help

your tutee to learn?

Data Analysis

The results from the university students’ surveys, reflective journal
writing, and discussion data were analyzed quantitatively and
qualitatively to determine their perceptions of participating in this
tutoring project. We integrated findings from the different data sources
to identify themes regarding the nature, quality, and perceived impact.
Using a constant comparative approach (Lincoln & Guba, 1985) to
analyze the data, we began by independently coding data for each tutor
based on our research questions. We examined the tutors’ written
responses to develop categories to identify common themes: teaching
strategies, learning to be a teacher, caring tutees, and feeling frustrated
as well feeling triumphant. Then, working together in analysis, we
refined our categories as we presented in the findings and discussion
sessions. Thus, we first reported the tutors’ perceptions of the tutoring

program and extended to the impacts of the tutoring program on them.

FINDINGS AND DISCUSSIONS

The Quantitative Data

All the questions and the responses are listed in Appendix A. All of
the items receive the means above 4, except for item 2 to 8 and item 20.
First, Item 1 and Item 22 ask about how the tutoring program helped
them learn to teach English overall. The means of the two items are 4.53
and 4.37. It appears that the tutors learned about teaching skills in this

tutoring program.

Second, Item 2 to Item 8 ask about tutors’ perceptions about their
teaching skills and the materials they prepared, the means of the seven
items are below 4. It seems that the tutors did not feel satisfied at the
two aspects. It is only this aspect that the tutors thought they were not
performing well and needed to learn more. Third, Item 9 and 10 ask
about the tutees’ learning results. The mean of the two items receive a
mean just about 4, which indicates that the tutors had great expectations
about the tutees’ learning results and they hoped the tutees could study
harder. Fourth, item 21 ask about whether the tutors felt pressure in the
tutoring program. The mean of the item is three, which shows that they
do have some pressure. Lastly, Item 11 to Item 20 ask about the tutors’
perceptions about the tutor-tutee relationship and interactions, the
tutoring atmosphere, and the tutors” instructional attitudes, and the

tutees’ learning attitudes. The means of these items are above four.

The Qualitative Data

In this study, we investigated university students’ tutoring and
instructional strategies as they worked with junior high students.
Several key findings emerged from the data. The following discussions

are organized according to research questions and the findings.
Learning to be a teacher
For most of the participants, this was the first time they learned to

teach a student. Playing the role of an online tutor is just like being a
teacher. Most of the participants were in the teacher education
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program. It was the tutoring experience that they launched their
teaching career, a very small step. The following statements show how

they reflected on their teaching skills and strategies.

I have learned to change from the role of student to the role of
teacher.... the importance of being a teacher, how to guide the

student to learn, and how to motivate him to learn. (#6)

This semester, in the tutoring program, trying to teach on my
own is really a big challenge. Shifting from the role of a student
to the role of a teacher, I need to adjust myselfin teaching. From
not knowing how to teach in the beginning to the present
situation of good interactions with the tutee, I gained a lot in
teaching. (#17)

What are tutors’dif ficulties?

While there were teaching moments that went well for the tutors,
we were most interested in where they experienced difficulty. Our
findings from the novice tutors provide important information about
their limited understanding of course content and difficulties in
applying the teaching strategies in their beginning tutoring sessions.
One common aspect we found in the tutors’ expressions and journal
writing was the tutees’ learning attitudes and styles. Tutors expressed
frustrations when encountering the tutees’ distraction during the class.
The tutors often focused on getting the tutees to learn more

enthusiastically.

However, the tutees might not follow the planned activities
successfully. Thus, the tutors would feel frustrated and they had to
implement other strategies to guide the tutees to learn. The following

statements show the tutors’ concerns.

My tutee feels absent-minded very often and did not
concentrate much on learning, which made me feel most
frustrated. Sometimes I feel his performance is the same
although he did change once or twice, becoming concentrated

and responding to me. (#9)

I did not prepare interesting materials so the tutee felt bored
easily. My tutee did not like learning English so he got absent-
minded very often. I had to remind him to pay attention to his

learning attitude, otherwise he was not learning at all. (#3)

In the beginning, the tutee was not very active in learning and
our relationship was very distant. I tried to encourage him and

gradually the relationship was improved. (#16)

Just as we need to know where our tutors experience success, we
also need to understand where our tutors experienced difficulty and
frustrations. The above statements offer significant clues for use to
examine the tutors’ weakness. As teacher educators, we need to help the
tutors overcome their difficulties and apply strategies to cope with the
struggling situations. We need to help them to include more teaching

techniques and activities to help tutees to learn more successfully.
W hat is the tutors’sense of achievement?
Examining the data, the researchers find the tutors feel their sense

of achievement in the following aspects: Seeing tutees’ learning

progress of English, successfully motivating the tutees to learn,

establishing positive tutor-tutee relationships, and receiving good

feedbacks from the tutees. Some examples are shown below:

My tutee likes to be in my tutoring session. She gains fruitful

results in the tutoring sessions. (#14)

He was very shy in the beginning of the tutoring sessions, but
later, he began to start the topic to share his life with me. After
I became acquainted with the tutee, he became interested in
learning and with active attitudes. His progress in the academic
performance greatly reflected in his monthly test, which made

me feel sense of achievement. (#8)

There was one session my tutee was very attentive in class. He
responded to all my questions and gave me feedbacks. I was

very happy and felt touched by his responses. (#9)

[ am very thankful that I have the chance of tutoring a seven
grader this semester. His enthusiastic attitudes toward learning
especially make me feel sense of achievement. I hope soon he

can find his interest and dream in his life. (#16)

(1978),

successive “zones of proximal development,” guided by the more

According to Vygotsky learners progress through
advanced peers. Based on Vygotsky's theories, effective learning does
not occur in a vacuum but in collaboration with more capable others.
In the online tutoring program, the tutees are guided to learn English
by the advanced English learners. The tutors first serve as the language
partners for the tutee in the language learning process. They then
provide the academic support (Simpson, 2002) for the tutees, which
deals with supporting them with the knowledge issues related to the

specific courses.

Providing academic and non-academic support

Just as Simpson (2002) describes, there are two broad areas of tutor
support: academic and non-academic. In this study, tutors felt sense of
achievement when they saw their academic and non-academic support
work for the tutees. When the tutees improved their academic
performance and shared their good results in their coursework, the
tutors felt their sense of achievement. Similarly, when the tutees shared
with the tutors about their personal lives and information outside the
school, the tutors felt they had successfully built the relationship with

the tutees. Here are two examples:

My tutee is very attentive in the tutoring class. She takes notes
during every session and is concentrative. I show consideration
for her learning and care about her, asking about her life. She

tells me about her life very naturally. (#18)

I think my tutee loved to share his life with me. In the tutoring,
he was willing to listen to my advice. I used the break time to
chat about life and to share ideas with him. This made me know
that a teacher cannot just teach the course content but also

needs to care about students. (#14)
Developing teaching expertise

We know that teacher expertise is the critical variable in
instruction. Effective teachers demonstrate instructional adaptability,
provide explicit instruction, know their teaching goals, and can

articulate their purpose for using a particular strategy. Learning to teach
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online is even more complex than face-to-face instruction and
preparing tutors to develop this teaching expertise is thus necessary.
Novice tutors need to develop a deep understanding of the process of
teaching English, demonstrate an ability to adjust instruction, and
develop a sense of efficacy to apply what they know when working with
individual students. Here are some examples showing how tutors

developed their teaching skills:

I am very glad that I got the chance to tutor this semester. My
tutee would ask me questions very actively and paid great
attention in class. He liked to learn words from articles. I would

also prepare different types of teaching materials. (#12)

In doing oral practice, I would encourage her [my tutee] to read
and speak on her own first. If she did not say words correctly,
reminded her about the mistakes. I did not correct her directly

so as not to discourage her. (#1)

In the beginning, I prepared too much course content and
taught too much. Later, I learned to decrease some. Then, my

student could learn almost 80% of my materials. (#12)

In the beginning, I only knew how to take the clipart from the
textbook CD to prepare the teaching material. Later, I added
some supplementary materials to teach. I have my teaching

style. I feel the sense of achievement. (#13)

Learning to tutor online is more complex than face-to-face tutoring
as online tutoring requires computer skills and knowledge in coping
with technical problems, not just dealing with educational interactions.
Our research has helped us to clearly understand more about the
dynamics of the online tutoring and it has also helped add to the
literature describing the characteristics of online English tutors. This
understanding of what tutors can accomplish in tutoring as well as the
problems they may encounter can help teacher educators and
researchers better facilitate and scaffold online tutors to develop strong
pedagogical knowledge as well as develop their confidence as effective

tutors in the future projects.

Summary

The study examines the university students” tutoring experiences.
What have the tutors learned in the tutoring sessions? The researchers
find the tutors learned to reflect on their teaching, know how to
motivate the tutees to learn, create positive learning atmosphere, build
good relationships, make teaching materials suitable for their tutees,
being patient, being sympathetic, and understand more about
themselves. The following example provides a very good example,
describing how our university students gained from the tutoring

experience.

I think the online tutoring program provides a great
opportunity for university students’ personal development.
(#18)

CONCLUSION

It is common to see problems arise in any innovative program or
novice course and this online tutoring course is no exception. Some

specific issues emerged concerning the tutees’ learning attitudes and the

tutors’ expertise. Firstly, the tutees’ learning attitudes are an important
factor influencing the tutors’ instruction and their teaching passion.
Tutees participating in the afterschool program come from a variety of
backgrounds, including academic performances, family economic
statuses, and personality traits. Thus, it may be helpful to first equip the
tutors with teaching strategies to cope with the tutees and the directors
of both the tutors and tutees have to pay more attention when
monitoring the tutor-tutee relationship in the tutoring process.
Secondly, examining the aspect of learning activities with other aspects,
the researcher found tutors needed to pay more attention to designing
tutoring activities. This issue would also be related to the tutees’
learning attitudes and interest, and results. Thus, offering solutions to
help motivate the tutees to learn should be a priority for future projects.
In fact, course materials and the teacher play the two most important
roles in learning. If the materials cannot stimulate the students’ interest
in learning, the learning results and students’ attitudes would be
negatively affected, no matter how excellent the tutor may be. The skills
required to successfully teach online teens is not the same as that
required to successfully teach on-site. To strengthen the field of online
tutoring, it behooves researchers and educators to prepare the tutors
with better pedagogical knowledge and skills needed to ensure their
competence. Efforts need to be made to instill subject knowledge and
skills for high-quality tutoring programs. Thirdly, some tutors had
joined the tutoring programs for a couple of semesters. Their
expressions demonstrated their expertise in the online tutoring
program. In the future project, senior tutors can be invited to share
their experiences and materials to help novice tutors. Also, training
sessions of designing activities can be offered during the project.
Furthermore, a learning community can be form: Tutors can

brainstorm ideas about activities and share materials.

The findings of this study have important implications for theory,
policy, practice, and future research. Learning to be a teacher or a tutor
is not an easy task and success won'’t come over night. The pedagogical
dimensions of tutoring quality may deserve more attention in the
conceptualization of tutoring quality, the tutor characteristics, and the
supports provided to develop effective tutors. Our data can suggest
several fruitful avenues for future researchers. A possible direction for
future research is an analysis of the specific skills, knowledge, and

abilities associated with effective tutoring.

STUDY LIMITATIONS

Our study has several limitations that stem from resource
constraints. First, we examined the tutoring experiences in this online
afterschool program, which does not allow us to generalize to all online
tutoring programs in the local context or around the world. Second, we
surveyed only the tutors in our English tutoring program. Thus, it is
possible that our responding tutors do not represent the experiences of
all tutors in other content areas, such as Mathematics or language arts.
Third, the data were based on self-reported perceptions from surveys
and journals. Including data through first-hand observations and
interview might provide more insights. Finally, this is a case study that
examines university students’ learning in an online tutoring program in
one semester. It is suggested that full impact of tutoring may be better

measured over time.
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ABSTRACT

Academia-industry partnerships have been discussed before by many researchers and during the last two decades
and academic spin-offs have received increasing attention from both researchers and practitioners, mainly due to
their ability to advance industrial application of scientific knowledge. (Barbara et al, 2013). The outcomes of these
spin-offs have not generated much enthusiasm amongst the industry due to consistent failures. This fact can be
attributed to the fact that there are concerns which needs to be addressed like clear guidelines on joint ownerships,
IP ownership patterns, patents, profit sharing and technology transfer norms amongst others. The idea that
universities should go beyond education and research and undertake a third mission of direct interaction and
contribution to the industry has found increased attention in past decade. This direct interaction and contribution
in the form of university incubations and spinoffs provides a win-win situation for both universities as well as the
industry. However, it is not easy to manage these university start-ups. This paper makes an attempt to explore the
challenges faced by university spinoffs and present incubators as a potential enabler to overcome such challenges.
The study identifies some of the important challenges that university spinoffs face such as product development,
technology push problem, finances, market uncertainty, human capital and business strategy. The research tries to
facilitate the establishment of clear guidelines for collaborative win-win partnership amongst academia and

industry.
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INTRODUCTION

There is little doubt that universities play an important role in
regional and nation’s economic development through education and
research. In fact scholars have also promoted the idea that universities
should go beyond education and research and undertake the third
mission of direct interaction and contribution to the industry
(Etzkowitz & Leydesdorff, 2000; Slaughter & Leslie, 1997). Jaffe (1989)
assert that the relationship of research conducted by either university
or the industry and innovation has been a matter of extensive research.
There are many ways by which industry - university linkages are
formed. These linkages include the employment of university graduates
in the industry, formal and informal interactions, consultancy work,
joint research programs, licensing university patents, and purchase of
prototypes by the industry, etc. (D’Este & Patel, 2007).

It has been recently realized that universities and research centres
can play a strategic role in creating and fostering innovation and
thereby making direct contribution towards the regional development.
It has also been reported that universities are aware of the fact that they

can make use of their own research results by promoting and sustaining

the creation of new ventures. This kind of mediation through which
new ventures are created is known as spin offs. University spinoffs are
confronted with several challenges before they become viable and
achieve a level of self-sustenance. This paper makes an attempt to
explore the kind of challenges faced by university spin-offs. Paper also
discusses the role of university business incubators as enablers for

successful university spinoffs.

In section 2, paper commences by introducing the role of
universities in traditional as well as contemporary times. This is
followed by the discussion on university industry linkages in section 3.
Definition of university spinoffs is explored in section 4 and Challenges
in the management of university spinoffs are discussed in the section 5.
Role of incubators in facilitating spinoffs is presented in section 5. Paper

closes with discussion and conclusion in section 6.

CHANGING ROLE OF UNIVERSITIES

University’s role in the overall socio-economic environment of any
country has been extensive and undeniable. The roles can be broadly
classified as generative and developmental. Generative role can also be
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Table 1. Changes in the University System from the Traditional to Contemporary Roles

Traditional Role

Contemporary Role

Fundamental Role o dycting basic research and training human resources

Direct contribution to socio-economic development

Type of and Reason pysic, driven by the spirit of inquiry and usually non specific Applied, driven by the need to commercialize it to the industry
for Research
Pros Advancement of knowledge. Facilitates the translation of knowledge into end use. Contributes to
Functions as an autonomous or a stand -alone body. the overall socio — economic development of the society directly
Creates new knowledge and expands existing knowledge though creation of employment and business opportunities.
Cons Created knowledge might be irrelevant to the industry resulting in ~ Identity crisis of the universities as they may move away from doing
usage of resources, physical as well as mental, without any tangible ~ what they do best.
benefits to the society. Might impact the speed of expansion of knowledge which was
possible through the conduct of basic research.
Creation of a profit motive for research rather than a pure inquiry
based motive for the same.
Emphasis Heavy emphasis on creation and expansion of knowledge through Shifted emphasis on more application type research which can be

research and dissemination of the same through training. For

example: University policies on intellectual property.

adopted by the industry to create solutions for end use. For example:
Legislative action through laws.

seen as traditional role which universities have been following since
their inception and developmental role can be seen as the contemporary

which is more advanced to engage universities with the industry.

Traditional Role of the University

Traditionally universities have been only concerned with the
conduct of research and training. They contribute to the overall growth
by creating the much needed human resource through training,
enriching skills and conducting advanced research in terms of scientific
and technological enhancements (Mowery & Sampat, 2005).The impact

of universities, traditionally, has been indirect.

This has been termed as the generative role of the universities and
was limited to the production of science for the society and did not
include the production of industry acceptable solutions by way of
applied science. Many authors have accepted universities in the
generative role. In their research, authors like Cohen and Nelson found
out that the basic research conducted by universities hardly plays any
role in the industrial development of nations (Cohen et al., 2002).
Others like Lundvall and Johnson (1994) suggest that the most
important contribution of universities to the society still remain to be

train human resources and impart skills.

Contemporary Role of the University

Lately, both the society and the industry has entrusted universities
with an additional responsibility of creation of applied knowledge that
can be captured by the industry directly in order to achieve economic
growth and development. Lundvall and Johnson (1994) argues that
direct contact with the industry might limit the scope of research and
development activities of the universities that might result in negative
impacts in the future by restricting creativity of researchers to create
science rather than just solutions for the industry. In terms of research
and development, on one hand such activities in the industry are
application based or incremental, universities aim to explore the
present scientific knowledge so that they can stretch it to include new
knowledge. This is so because the industry has limitations of time and
funds and most importantly need to guard themselves against
competition. This creates the need for strong protection of the created
knowledge as well as its management in order to be able to
commercialize that knowledge for use downstream. University on the
other hand, is led by the spirit of inquiry which more often than not is
funded by either the industry or the state. Authors like Leydesdorff and

Etzkowitz (1998) have argued that universities have now begun
behaving like entrepreneurs who identify a need and then create and
provide solutions and thus have now become more like the industry.
Table 1 presents the role of universities in the traditional and

contemporary set up.

UNIVERSITY INDUSTRY LINKAGES

There is little doubt that the linkage between universities and
industry is probably as old as the university system itself. As also evident
from the table above, universities have made a shift from generative to
developmental activities. University industry linkages are important to
industry as well as the university and both draw advantages from each
other. Peters and Fusfeld (1982) pointed some of the reasons why
university needs the support of the industry. The most important being
access to funds for research and scientific endeavors of the university
with lesser bureaucracy involved. Industry also helps the scholars and
scientists to understand the pulse of market and also it helps in
developing a fascination for science in practice. Universities also license
outs the IP to the industry which helps in the generation of cash for

future research activities and gives financial freedom to the university.

Similarly, the reasons for the industry’s interest in the university
according to Atlan (1987) are unlimited access to skilled human
resources; availability of both fundamental as well as application based
research results that can be translated into products and services for end
use; skills and infrastructure available only in the universities; creating
goodwill in the society because of links with universities and getting
faculty as consultants. Figure 1 pictorially represents the university
industry linkage.

WHAT ARE UNIVERSITY SPIN-OFFS?

Literature is replete with the definitions of university spinoffs
wherein authors have proposed their understanding in different
manners. Shane (2004) defines university spinoff as a new company
founded to exploit a piece of intellectual property created in an
academic institution. Spinoff, also known as ‘start ups’ and ‘spinout’ also
means leaving “the parent organization, taking along a technology that

serves as the entry ticket for the new company in a high-technology
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Figure 2. Translation of Research Efforts to Success in University Spinoffs

industry” (Carayannis et al., 1998). Locket and Wright (2005) defined
university spin-outs as ‘new ventures that are dependent upon
licensing or assignment of the institution’s intellectual property for
initiation.” The above definition does not include the companies which
are not based on technology assigned/ licensed from the universities i.e.
the companies which are not directly associated to intellectual assets
created from research and funded by the government or the industry.
In order to commercialize, technology is moved to a separate, new
venture and this development is known as spinning off (Gorling, 2006).
“An entrepreneurial spin-off arises when an entrepreneur leaves an
organization to start a firm of his/her own. Hence, university spin-out
is a separate venture and involves a specially formed team of people”
(van Gorp & Jagersma, 2004) i.e. a faculty member, staff member or a
student (Smilor et al., 1990).

One of the widely accepted definitions of spinoff given by Nicolaou
and Birley (2003) suggest that “Spinouts involves transfer of a core
technology from an academic institution into a new company and the
founding member(s) may include the inventor academic(s) who may or

may not be currently affiliated with the academic institution”.

Technology Push
Problem

Financial Issues
Market Uncertainty
Human Capital
Business Strategy

CHALLENGES IN MANAGEMENT OF
UNIVERSITY SPIN-OFFS

Spin-offs face several challenges in all the phases right from the
establishment, to productization and getting finance. Drawing from the
available literature this section discusses some of the most important

challenges in the management of university spinoffs (see Figure 2).
Product Development

Since the research results are often at a basic stage, spinoffs have to
conduct more research to make it appropriate for the commercial usage.
This product development process involves two activities. First,
turning the university invention into a product or service. Second,
making sure that those products or services meet the standards of the

commercial environment.

Productizing the Invention: To have a commercial product or
service, the founders of a university spinoff must transform the
technology into something that solves a customer need or problem
(Zahra, 1996). The ability of a firm to develop, improve and generate

new products/services faster than anybody else can be more effective,
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generating higher barriers to competitors (Stalk & Hout, 1990).
Keeping this in mind, the founders of university spinoffs must
transform their university technologies into products or services for
several reasons. First, most customers generally do not buy the
technology, but, instead, buy products or services. Therefore, the
spinoffs need to create something that customers will buy. Second,
many customers of new technology products and services do not
purchase the technology alone, but instead purchase solutions to their
problems. As a result, they are interested in products and services that
combine the new technology with standard features that competitor
products and services have, such as appropriate documentation,
packaging, support services, and so on. To attract customers, the spinoff
needs to minimize any differences between its products and services on
standard dimensions that all products and services have, and provide
features that are not possible in competitor products or services.
Therefore, the founders of spinoffs often need to create the standard
attributes of products and services before their technologies can be
considered products or services. Third, the university technology must
be changed into a form that meets actual customer needs. Because
university technology is often created without the goal of satisfying
customer needs, potential customers often do not find that university
technology in raw form satisfies their needs or solves their problems.
Fourth, the creation of a product or service allows the spinoff to obtain
additional intellectual property protection on its technology. While
university spinoffs often begin with licenses to patented inventions,
they can acquire additional protection on their technologies by
obtaining patents on the designs of their products or on special features
of products or services that they develop. These additional patents
provide added intellectual property protection for the spinoff
(Applegate & Gogan, 1995).

This is one of the major challenges faced by these university
spinoffs. Due to the lack of an industrial culture, they, at times under
value the significance of product development and at some other times
they proper product development does not happen at these enterprises
because they just lack the knowledge of the process of developing a
product. As discussed earlier in the chapter, this goes back to the
traditional role of the universities in conducting fundamental research
and training human resources rather than spending sufficient time in
mastering the techniques of product development or in other ancillary
management functions (Merton, 1973).

The founders of university spinoffs often find the product
development process quite challenging because it is not always a direct
extension of the research that led to the invention on which the spinoff
is founded. In many cases, the technology itself does not indicate what
type of product should be created, and the founders of the spinoff have
to figure out what product or service to make from the invention.
Therefore, the amount of activity that needs to be undertaken by the
spinoff in product development is often quite large. In general, to
develop a commercial product for a university technology takes an
average of four years and $4 million after the spinoff is founded, with
revenues from the successful commercialization effort not coming until

the eighth or ninth year after licensing (Bee, 2004).

The main reason why product development times for university
spinoffs are so long is that university technologies are at such an early
stage at the time that the spinoffs are founded. As a result, the founders

need to undertake steps — proving the principle, developing a prototype

and then conducting product development - to transform their

technology into products and services.

The long product development times for university spinoffs create
several difficulties for the management of the process. The first problem
is that markets do not stand still while product development is being
undertaken. Customer needs shift and competitors launch products,
changing the necessary features and characteristics of the spinoff’s
product or service. As a result, many university spinoffs miss their
market opportunities. A second problem that long product
development times create is that they lead founders of university
spinoffs to underestimate the time and money that it will take to
develop a successful spinoff. This underestimation of the time and effort
that it takes to create products and services from university technology
means that the efforts of many university spinoffs are unsuccessful
because the founders do not obtain sufficient human or financial

resources to complete the process.

Developing a product or service from a university invention is also
highly uncertain. Because the founders of spinoffs must often change
university technologies to create products or services, many university
spinoffs face considerable technical uncertainty even after they have
developed prototypes. Among the aspects of technical uncertainty that
founders face are whether the technology will adapt to the commercial
environment, whether the founders have the competence to turn a
university invention into a product and whether complementary
technologies necessary to support a product or service will be developed
in time. This uncertainty involves both questions about technical
possibilities and questions about founder competence. First, there is
uncertainty because no one knows if the changes that would be required
to make something commercially viable are physically possible. Second,
there is uncertainty because no one knows if the founders of the
spinoffs are capable of making these changes even if they are physically
possible (Vohora et al., 2004).

Technology Push Problem

University Spinoffs often originate because of the efforts of either
the university or the inventor who have access to viable research results
or technologies. Since the origin is attached to a research result that has
patent protection, it is novel and non - obvious in addition to being
useful. Owing to its novelty, the same technology would not be in use
anywhere in the market prior to it being adopted by a spinoff and thus
is pushed from the university to the market via the spinoff. However,
as has been explained earlier, academics create new technologies as a
by-product of their research activities, and not because they are asked
to come up with technical solutions to specific customer problems.
This, though, does not impede the growth potential of a spinoff once it
adopts a new technology. In the modern world with tough competition
and fast changing customer tastes and preferences, it is new technology
that might as well provide competitive advantage and therefore break
the superior power enjoyed by the established companies. It might in
fact guarantee success in the longer run for the spinoff (Tushman &
Anderson, 1986). By having new technology spinoffs might find a niche
to operate in the market satisfying demands that were earlier either not
identified or were unsatisfied. It might even create a market leadership
position for the spinoff with the first movers” advantage of adopting a
new technology and adapting it to satisfy market demands (Kerin et al.,
1992). However, developing radical technologies may be risky because
it demands extensive investments in R&D, market development and

customer education (Ali, 1994). Consequently, after establishing their
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companies, the founders of university spinoffs need to identify specific
customer problems that their new technologies can be used to solve and
need to turn their technologies into products and services that solve
those problems.

In a sense, technology push refers to a technological solution in
search of a problem. A technology “push,” is also known as top down
transfer where a new invention is pushed through R&D, production
and sales functions onto the market without proper consideration of
whether or not it satisfies a user need (Martin, 1994).

With all the potential benefits of adopting new technologies,
research has found out that usually spinoffs opt for general-purpose
technologies which have varies usage rather than radical technologies
to translate them to end products and services (Nelson, 1991). These
technologies offer multiple market applications to exploit, allowing
entrepreneurs to change direction if one application fails to perform or
cannot generate a large enough market to support the new firm. As a
result, established companies tend to cede general-purpose technologies
to new firms, allowing spinoffs to enter markets without facing
immediate competition. Some observers also explain that general-
purpose technologies enhance the performance of university spinoffs
for cash flow reasons. Because a general purpose technology has
multiple uses, the founder of a spinoff can exploit one application for
early cash flow and then another target application in a larger market
once that first application has been exploited successfully (Tornatzky,
1995).

Financial Issues

University spinoffs require significant amounts of capital. The need
for spinoffs to conduct significant technical and market development
after founding makes them capital-intensive start-ups. Obtaining
adequate capital facilitates the development of university spinoffs for
several reasons (Aldrich, 1999). First, capital provides time that allows
new companies to adapt to adverse environmental conditions, thereby
allowing entrepreneurs to consider a wider range of potential
alternatives and enhancing external perceptions of the stability,
acceptability and dependability of new ventures (Shane, 2003). Second,
obtaining adequate amounts of capital enhances the performance of
university spinoffs. Because of the importance to university spinoffs of
raising external capital, the entrepreneur typically seeks funding from
investors after founding a spinoff. The process of obtaining capital from
private sources usually requires issuing equity to investors and going

through several investment rounds (Roberts & Malonet, 1996).

The initial capital obtained by university spinoffs in areas other
than biotechnology generally does not come from private investors,
creating a funding gap in the development of university spinoffs. Such
investors generally do not invest in university spinoffs when they are
first founded. The bias of private investors in university spinoffs toward
later stage investing means that the founders of university spinoffs

often have trouble raising seed stage capital from private sector sources.

University makes financing spinoff companies difficult in three
ways. First, it makes the evaluation of opportunities by investors
difficult (Shane & Stuart, 2002). Second, it creates bargaining problems
between entrepreneurs and investors by leading the entrepreneurs and
investors to disagree about the profitability of the opportunity (Wu,
1989). Third, it leads investors to seek collateral to minimize the
magnitude of investors’ loss in the event of failure (Casson, 1982). In

particular, government grants and contracts are often the major source

of revenue for university spinoffs during the initial period of
technology development and allow those companies to develop their
technology to the point where the spinoffs can achieve private sector
financing.

Market Uncertainty

When university spinoffs are established, they often face significant
market uncertainty because no one knows whether the spinoff can
provide a product or service that customers want or need, or that is
better than the alternatives offered by competitors. Some of the reasons

for this are as follows:

First, several spinoffs face the uncertainty of whether or not there
is customer demand for the product or service provided by the spinoff.
In addition to determining whether there is demand at all, the founders
of university spinoffs need to determine the volume of that demand.
Secondly, for the spinoff to be successful, the volume of demand has to
be large enough to support the development of a new company.
Thirdly, overcoming market uncertainty also means coming up with a
product or service that customers are willing to pay for, rather than
viewing it as something that they should receive for nothing. Even if
the spinoff creates a product or service that customers want and will
pay for, the founders face the uncertainty of whether or not the spinoff
can produce the product or service economically. Producing a product
or service economically means that it can be created at a cost less than
the price that customers are willing to pay. Fourth dimension of market
uncertainty is whether the spinoff’s product or service provides a better
solution to customer needs than the alternative provided by
competitors. While a spinoff’s product or service may meet a customer
need in a cost-effective manner, it will not generate significant sales if
its competitors satisfy customer needs more effectively than it does.

Moreover, selling the products and services developed by a
university spinoff is particularly difficult, for several reasons. First, in
most cases, customers of new technology products and services have
problems or issues that require the development of a unique approach
to selling to them. Therefore, convincing customers of the value of a
technology often requires different activities for each segment of the
market. Second, the founders of the university spinoffs need to
persuade customers to purchase enough units of the new product or

service for the company to generate enough revenues to survive.

Human Capital

University spinoffs are founded with little more than the
technology that the new company will exploit and the attributes of the
founders who create the companies. Motivation and commitment of
the founder are central to the success of the university spinoff. It is also
necessary that they have a grasp of the market as well as operations to
be able to pass the turbulent initial states of the company. In the
particular context of university spinoffs, researchers have shown that
the performance implications of Complementary teams, Business
knowledge of the founder/s, Inventor Involvement and the
commitment of the entrepreneurs are important and needs to be looked
at.

Complementary Teams: Available literature shows that the chance
of survival for a spinoff is comparatively higher if it has a decent team
to start which is dedicated and technically sound (Feeser & Willard,
1990; Heirman & Clarysse, 2007). In fact some researchers have also
argued that the more heterogeneous the team, higher the chances of

success. Roberts (1991) found that companies with multiple founders
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tended to perform better on a variety of performance measures than
companies with a single founder. He explained this result by arguing
that ventures created by multiple founders are more likely than single
founder ventures to have a founding team composed of people with
expertise in all functional areas of the firm, and ventures with a more
complementary team of founders perform better than those with a less
complementary team. Other observers like Doutriaux and Barker
(1995) and Chrisman et al., (1995) have built upon Roberts’ (1991)
argument, positing that university spinoffs founded by a team that
involves both the inventor and people with significant industry
experience tend to perform better than other university spinoffs. In
addition, spinoffs with complementary teams that include people who
come from both academia and industry perform better than other
spinoffs because successful university spinoffs need people who have
knowledge of the segment of industry in which the new company will
operate, as well as people with knowledge of the technology who can

continue to develop it.

Business Strategy and Technology

According to Mintzberg (1997), strategy is the link between the
firm and its internal and external environment which consists of a flow
of organizational decisions in parlance to the environment. It means
strategy not only responds to external opportunities and threats but also
help the firm in adapting to the fluctuations in the business
environment. The fluctuations or changes that strategy aims to respond
to are continuously in flux. One of the major changes in the modern
world is the fast changing technology with provides opportunities and
also threats externally along with internal strengths and weaknesses.
Thus, strategy and technology cannot be oblivious to each other. Today
it is almost impossible for firms to generate profits without using
technology to control costs either by increasing efficiency or by
controlling inventory costs. All these opportunities to control costs or
to increase reach to the market via technology have become critical for
the survival of the firm and are possible because of research and
development efforts. In this regard, some researchers have argued that
technology and strategy are interlinked although technology is only an
element of strategic management (Rothberg, 2005).

Two important dimensions of strategy that come into play in

university spinoffs are strategic focus and adaptability.

Strategic Focus: University spinoffs that adopt a focus strategy
perform better than other university spinoffs, for several reasons. First,
effective targeting and efficient use of resources can be achieved by a
clear strategic focus. Second, it controls costs thereby reducing the need
for raising expensive capital. Third, it displays confidence to funders.
Finally, it ensures customer friendly business. One important limited
resource that leads the founders of university spinoffs to develop a focus
strategy is the human resources that are necessary to develop the new

technology.

Adaptability: A second important dimension of the strategy of
successful university spinoffs is adaptability. Given the Technological
and market uncertainties facing university spinoffs, success over time
requires the organizations to make changes to their technologies and
shift market applications as outcomes are revealed. Those spinoffs
whose founders adapt their strategic direction perform better than
those spinoffs whose founders do not. Two types of adaptation appear
to be particularly important to the development of successful spinoffs:
adaptation of the technology and adaptation to market needs. Because

the original technologies that university spinoffs are founded to exploit

rarely work as the inventors had hoped, without substantial
modification and adaptation, Stankiewicz (1994) argues that many

successful university spinoffs adopt new technologies after founding.

ENABLING UNIVERSITY SPIN-OFFS:
UNIVERSITY BUSINESS INCUBATOR

Spinoffs face an uphill task as they are somewhat bereft of good
social ties, access to key resources and inexperience (Stinchcombe,
2000) in addition to running a high risk of closure as they might not
fully understand what competition is and how it operates (Dollinger,
2003). Because of these reasons, a lot of the spinoffs cannot even survive
long enough to see any signs of profits. They require hand holding in
the preliminary stage in order to survive the turbulent times (Bergek &
Norrman, 2008). Business incubators assist firms in successfully
navigating through the introductory stage. To be able to do that they
provide firms with certain specialized services like managerial
counselling, creating access to essential resources, etc. for it can result
in increasing the absorptive or adaptive capacity if the spinoff. Its
services also include the provision of the physical infrastructure like
office space, conference rooms, etc. that are pivotal for their existence.
In modern times, the emphasis of a university business incubator that
specializes in harbouring spinoffs has taken shape (Rothaermel &
Thursby, 2005). Being in a university spinoff, it allows the use of
university lab, library etc. The challenges of time, money and effort
faced by these firms can slow the growth of the firm. Universities also
have certain advantages of having spinoffs in the vicinity of the
university as they can be used for training of the staff of the spinoff.

Hackett and Dilts (2004) define business incubator as a “shared
office space facility that seeks to provide its’ incubates with strategic,
value adding intervention system of monitoring and business
assistance.” It is important to note that it is not only the physical
infrastructure that an incubator offers but in addition to the
infrastructure, it also provides the incubates with a number of
managerial assistance in areas such as consultancy, industry and local
liaison, legal assistance among others (Allen & Rahman, 1985; Peters et
al., 2004). Among all the services that technology incubators provides,
the six most important are, physical infrastructure, managerial support,

technical support, access to finance, legal services and networking.

University business incubators are specifically designed to facilitate
university spinoffs and therefore in addition to the above functions,
they also assist in securing finance, legal services including awareness
regarding IPRs and last but not the least information regarding
marketing of the end of products or services. Through these services,
university business incubators keep the incidence of cost low during the
initial stages of the spinoff. In his research, Mian found that business
incubators and university business incubators are not that different. He
concluded that university business incubators share some uniqueness.
They housed university spinoff companies which were either started by
faculties or graduates of the same university which is a unique thing.
Private sector was involved in areas like finance and marketing alone
and finally there was a strong impetus on regular performance appraisal
of the spinoffs. They maintained databases and other resources on
licences, technologies etc. which was of great help to spinoffs (Mian,
1994).

It is also pertinent to revisit the reason why universities should have

incubation facilities where businesses can be incubated. As has been
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discussed in earlier chapter, it is clear that universities have two
traditional missions of conducting research to explore and extent the
boundaries of knowledge and train the human resource with such
knowledge. But in recent times, a third mission of direct contribution
to economic development has been bestowed on universities (Grimaldi
& Grandi, 2005). In tune with the third mission, universities have to
establish links with the university in areas like collaborative research,
industry funded research or even through spinoffs (Huffman & Quigley,
2002). To be able to carry out this mission, universities have now
started encouraging researchers and students to utilize the research
results for direct contribution to the economy. This encouragement by
the university results in university spinoffs that need some breathing
space to begin with or till they learn the tricks of the industry to survive
in open competition. This facility is called incubation and is provided

by the university incubation centre.

These incubators are very focussed on facilitation of the transfer of
knowledge created in the universities by way of technology to the
industry. Another focus area is to commercialize research results either
through transfer or creation of spinoff firms (Allen & McCluskey,
1990). They are very specialized in this area and are thus very different
than traditional industrial incubators. With technology, access to
capital and knowledge of the process, these incubators provide spinoffs
the opportunity to utilize the knowledge that they have into
commercial offerings in the market. The most important contribution
of such incubating facilities in universities is they are very close to the
knowledge creating hub and thus are almost always first to receive
information regarding any incremental technology. They help the
spinoff companies to outdo the challenge of being new and small in the

market. Some of their important activities are as follows:

e Nurture spinoff firms from the university itself in the initial

period.

e Build infrastructure, both physical and managerial, to support

spinoff firms.

e Create a network of specialized personnel in the areas of
management, technology, legal to be able to provide expert

advice when needed by the spinoffs.

e Scan and store information regarding new technologies that

can be used to create value in the market.
e Encourage the idea of entrepreneurship.

e Assist spinoff firms in creation and use of knowledge products

s0 as to contribute to economic growth and development.

CONCLUSION

There is little doubt that universities play an important role in
regional and national economic development through education and
research. Scholars have also promoted the idea that universities should
go beyond education and research and undertake the third mission of
direct interaction and contribution to the industry through university

spinoffs.

Just like management of any other enterprise, University Spinoffs
also experience many challenges in effective management. Literature
offered evidence and authors found that it starts right after research
results are patented by the Technology Licensing/Transfer Office of
Universities and are ready to be commercialized. Beginning with
Product Development, many entrepreneur face the Technology Push

Problem as it is easy to create a technology but to market it requires
consumer consciousness of the technology as well. Finance is said to be
the backbone of any company and the same is also true in the case of
university spinoffs. They face a lot of financial problems because
investors might not be sure of the success of these endeavors. Market
Uncertainty is a challenge for any kind of enterprise and the same
applies for university spinoffs as well. Just as financial capital is a
challenge for university spinoffs, the same also applies for the unique
Human Capital that can make or break the company. Finally, the most
common challenge of formulating a strong yet workable Business

Strategy stands true in case of university spinoffs too.

It was also found that technology is central to business strategy,
although strategic management encompasses much more than just
technology. Paper also explored the difficulties that these spinoffs face
to capture profits from technology without a strategy for exploiting the
competitive openings that new technologies provide. It can be
understood that research and development create valuable
opportunities, but these are converted to survival, growth and profits
only through a linkage between technology and business strategy. Thus,
there exists a dynamic relationship between technology and strategy.
Paper offers a deeper insight into the understanding that university
spinoffs face the challenges thrown on to them by the business
environment without being really prepared for them. To mitigate the
risk of failure and to provide them with a cushion of assistance, many
universities today have incubators where the start — up companies can
have a foundation from where they can leap high to success. Business
incubators play a key role in providing assistance to nascent
entrepreneurs, particularly in the initial stages of their firm’s life-cycle.
Such support gives the start-up companies a relatively secure

environment and a head start over others.
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