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ABSTRACT

Abstract. Entrepreneurship plays an important role
in the functioning of today's economy. Successful
and fast-growing start-ups are major drivers for
economic development and prosperity. Although it
is true that inheritance is important to
entrepreneurial abilities, the identification and
development of entreprencurial skills are not less
important. In the last decade, universities have been
given a special role in the development of
entrepreneurial abilities. It is expected that, in
parallel with the development of the specific skills
and competences necessary for the profession, the
educational  institution  will also  ensure
identification, assessment and development of
entrepreneurial skills during the study process [2].
Scientific aim of the research is to study
interdisciplinary teaching methodology for students'
entrepreneurial and creative development and
application of the same methodology for business.
The same approach for creating a new product is
used in the study process and in carrying out
business needs (MILZU! case “Research and
development of children’s toy ecosystem in MILZU!
cereal flakes packaging to increase the value added
of food products”, project no. 1.2.1.1/16/A/004).
The new product development methodology under
discussion is based on identification of customer
values and needs followed by product development
based on these values and needs.

Although  the new product development
methodology is based on the same ground, the
application differs when used for studies or business
purposes. The main differences are related to
different motivation and interests of participants in
the study process and business.
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1. INTRODUCTION

An interpretative research paradigm is used in the
research that considers human activity as a social
phenomenon that manifests itself in a particular
social environment and context and is closely related
to the researcher's interest in the research subject [1].
The study is based on the use of quantitative and
qualitative methods in parallel. At the same time
qualitative and quantitative data have been
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collected, aggregated and analysed in order to
integrate research results into a comprehensive
support model for the implementation of innovation
projects.

Scientific aim is to evaluate an interdisciplinary
teaching methodology for students' entrepreneurial
and creative development at the university.

Subject of the research: methodology of teaching for
development of students' entreprencurship and
creativity.

Objective of the study: testing of the methodology
and its application within academia and beyond.

2. THEORETICAL BACKGROUND

Research of collaboration of the study process
(university) and industry has always been a topical
issue. The collaboration between university and
industry is being studied based on the Triple Helix
concept, published by Henry Etzkowitz in 1993, and
then further developed in collaboration with Loyet
Leydesdorff. The Triple Helix concept includes
elements previously studied by Lowe, Sabato and
Mackenzie (1982). Already in 1982, studies have
highlighted the growing collaboration between
university and industry in knowledge transfer. The
Triple Helix concept refers to tripartite co-operation
between higher education institutions, industry and
the state with the aim of creating new institutional
and social forms of cooperation for the development
of production, transfer and use of knowledge. Over
time, the concept has expanded to a Quadruple
Helix, which also includes the civil society or even
a five-figure spiral (Quintuple Helix, a concept that
supports win-win situations between all parties
involved - ecology, knowledge and innovation,
while ensuring synergies in the economy, society
and democracy) [6-10].

Research on university-industry collaborative
models is also based on the main guidelines of the
Italian-based scientist Giovanni Dosi. Dosi in his
work emphasizes that technological innovation in
the 19th and 20th century is a key factor contributing
to economic growth in the countries. The process of
creating innovations in enterprises can be described
as a journey with attempts, mistakes and unexpected
success. Enterprises are very heterogeneous in terms
of size, productivity and profit margins. Namely, the
enterprise  parameters are asymmetric, but
productivity and profit are fixed characteristics. The
success of the country's successful development is
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based on innovation by companies with locally
"rooted" but globally related human capital [3; 4].
An important role in cooperation between
universities and industry is business ecosystem at
different levels, which mainly covers the social and
economic environment that affects local or regional
business. The business ecosystem has been talked
about since the beginning of the 21st century, but
one of the founders of the business ecosystem idea
is Daniel Isenberg, who emphasizes the enormous
importance of business environment (ecosystem) in
business development, highlighting the significance
of financial and human capital resources [12, 13].
At the end of the 20th century and at the beginning
ofthe 21st century, cooperation between universities
and industry has gained another viewpoint - it
focuses on the implementation of student innovation
projects by addressing practical problems of the
industry and society, while ensuring the
development of entrepreneurship and creativity.
Based on global trends and topical European Union
initiatives that characterize the future of Europe and
the implementation of which mainly depends on the
university, the transformation of higher education
institutions is taking place: the study process and its
implementation are constantly being improved, the
university didactics change, the cooperation of the
university and the industry is becoming more and
more important [12].

3. METHODOLOGY OF THE RESEARCH

To achieve the aim of the paper theoretical and
empiric research was done in two combined steps.
Research period was January-May, 2017 for the
theoretical and empirical research, and January —
September, 2018 for testing of the methodology.
Within Systematic literature overview more than 60
different publications were analyzed for studying
academia - industry — government interaction.

For triangulation purposes, focus groups and
interviews of experts were organized. As a result of
the forth step in this research, on the basis of the
research results entrepreneurship developing
teaching methodology was created.

On the second stage, entrepreneurship developing
teaching methodology has been tested for academic
process, as well as for business purposes.
Similarities and differences for both applications
have been identified.

In order to identify the interests and demands of
stake holders (children, their parents) in-depth
interviews have been conducted. In order to gain
information for prototyping, four focus groups were
conducted, involving more than 28 different persons
as experts.

4. MARKET ANALYSIS AND DESCRIPTION

For cooperation between universities and industry
and for the innovation projects implemented within

25

mentioned cooperation two kind of objectives can be
identified - academic and business objectives. It is
not possible to ensure full implementation of both
goals, however, yet they can approximated, as the
objectives are complementary.

The initiative, which could ensure the promotion of
students' innovations, development of
entrepreneurship and creativity in higher education
in Latvia, including co-operation mechanisms for
attracting co-financing of companies and transfer of
knowledge, motivation mechanisms for students,
mutual cooperation between involved parties,
reduction of administrative burden, is an important
complex of concrete measures for development of
Latvian business market.

Studying the practice of global universities, student
innovation projects can be divided into three main
groups according to the initiator and promoters of
the project (UIIN web, 2016):

1. National / Municipal initiative projects
(dominated in the Nordic countries, Israel, etc.).

2. Higher education initiative projects (dominated
in Europe, Canada, Australia, etc.).

3. Industrial (corporate) project
(dominated Europe).

The conceptual difference - which of the parties
involved propose, plan, manage, co-ordinate and
finance the cooperation. All student innovation
project implementation models are essentially
focused on common goals. Within the framework of
the research, the experience of different universities
and the existing interdisciplinary teaching
methodology for students' entrepreneurial and
creative development were summarized. The
methodologies used at the University of Aalto in
Finland, the University of Regina in Canada, the
Massachusetts Institute of Technology, the Georgia
Institute of Technology and elsewhere were
analysed. The study concluded that training
methodologies for developing entrepreneurial
activity are similar, the main differences are related
to:

o the infrastructure available to the university;

initiatives

e the resources at the university's disposal
(including human resources);

e ccosystems.

Entrepreneurship developing teaching

methodologies are adapted to a particular situation.

5. RIGA TECHNICAL UNIVERSITY
EXPERIENCE

In Riga Technical University (RTU), in separate
study programs, Entrepreneurship development
teaching methodology has been used since 2002. In
order to develop entreprencurship at all levels and
fields of study, systematizing and deepening
knowledge in the development of new products,
technology transfer, innovations and their
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commercialization, as well as business issues, a
unified study methodology was developed in 2016
when its gradual introduction started. Innovative and
interdisciplinary methodology-based study course
"Innovative Product Development and
Entrepreneurship" with the ultimate goal - to allow
the widest possible range of students to use the
acquired knowledge, skills and methods in work
situations and in their professional development,
starting a business and setting up their own
companies, was tested and approbated.

This course is based on a similar global best practice,
e.g. Massachusetts Institute of Technology, USA;
TU Delft, the Netherlands, and on more than fifteen
years cooperation experience between RTU and the
University of South-Eastern Norway, jointly
implementing study course “New Product Design

and Development” in the Latvian-Norwegian
Master's program "Innovation and
Entrepreneurship".

Unlike other study courses, a project-based learning
approach is actually wused in the course
implementation process. The pedagogical and
psychological issues of project-based learning have
been studied by Helle, et al [11]. Project based
approach provides opportunities for holistic
development of different competences, also
providing interdisciplinarity. At the same time,
innovative projects for industry and society are
being developed within the framework of these
projects, thus they can be classified / described as
student innovation projects implemented within the
Triple Helix model of cooperation between the
university and industry.

6. MILZU! CASE RESEARCH PROCESS
AND RESULTS

As already mentioned, the same methodology for
creating a new product can be used both in the study
process, in research and in the realization of business
interests. This methodology is based on customer
needs analysis and product development based on
these needs. The original methodology was
developed for student training by Eppinger, Fine,
Ulrich [5].

The Ulrich & Eppinger methodology has been used
in RTU student training since 2003. For the first time
in the framework of this project the methodology
was applied to MILZU! business project, its aim is
to create a constructor system based on the
identification of consumer needs, which includes the
possibility to provide a “movement” for the toy
through educating the user about green energy,
electronics and mechanics, as well as promoting
creative and green thinking. Experts from business,
academia (RTU) and RTU students were involved in
project implementation.

Within the framework of the project, the following
tasks were implemented:
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1. Research on the products available on the
market.
2. Generation of ideas needed for a new product,
with three to five most promising solutions.
3. Sketchbook and / or simplified prototype for
demonstration and testing ideas created
4. Prototypes that are as close as possible to
serially manufactured were created.
Successful implementation of the assignments was
possible due to close cooperation between the
stakeholders based on the accumulated expertise of
each stakeholder.
Within the framework of the joint business —
academia (MILZU! — RTU) study, a complex of
activities was conducted in order to achieve results
of the research. Unique competences of R7U Design
Factory experts in identifying customer needs and
developing new products were applied.
To develop prototypes, focus groups for
stakeholders were organized in January, 2018, so
that the accordance of results with needs, values and
interests would be confirmed. The focus groups
were hosted and co-managed by RTU Design
Factory.

Guidelines Women Children
Family and children Family
Values Health Love
Welfare Friendship
Love, peace, harmony
Qualities:
Honesty and
responsibility
Helpfulness
Security
Harmony with nature
Women support Friends and
Interests children’s interests: playing.
Sport. Virtual
Creativity, arts. environment.
Cognitive activities. Sports.
Learning, cognition.
Creative activities.
Surprise and
adventure.

Figure 1: Values and interests of women and
children (authors’ developed framework)

Based on a study about women’s values
(determination of typology of values: adapted test
version, S.H.Schwartz [14]), priorities and interests
of stake holders (10 respondents — women in age
group 25-34, with children) a study, using
quantitative survey (78 respondents — women in age
group 20-45), was conducted. Interviews within
children were held, the total amount of respondents
were 34 in age group 7-13. As a result of practical
research, guidelines were proposed which are basis
for MILZU! products’ value added. Values and
interests can be seen in Figure 1.

Taking into account results of interviews and focus
groups within children stakeholders (interviews
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mentioned above and 2 focus groups: 11 boys in age
group 9-12 and 10 girls in age group 9-12), it was
ascertained that particularly constructor most
accurately meets the needs, values and
characteristics of toys which are expected by
stakeholders as value added of product. The
evaluation of the constructor elements’ prototypes
generated within the study provided feedback on the
interests, needs and values of the stakeholders (19
interviews with children in age group 7-13 and 10
interviews with women in age group 25-38).

Constructor ~ system’s  description  includes
playground environmental objects, functional
elements, details for toy making, characters,

thematic series, option to complement the toy set,
improvise.

Practical researches

Values of parties involved —
NPT g
Interests of parties involved 8 g
&8
E 2 Research of alternatives of value added g é
b= E <3
<% £
23 Characteristics of toys &2
8% 2
g g Comparison of qualities to defined criterias
§ 3
(SR

Constructor’s consistency to needs and values —/
of parties involved

Results of practical researches

1. Characteristics of value added of products

2. Prototypes of constructor elements

Figure 2: Process of practical research (authors’
developed framework)

Constructor system includes variations of different
levels for diverse stakeholders (gender, age, topics
of interest, accessory options). It is intended to form
the constructor system from separate elements,
putting them in parts as product’s value added.
Comparing results during the empiric research
previously defined theoretical concepts were
approved and results were compared in different
stages of research in order to verify whether the final
results correlate with results of tests, interviews and
surveys. Constructor system’s practical research
activities can be seen in Figure 2. In the process of
new product development, the comparison was
repeated: to develop prototypes according to needs,
values and defined characteristics of the toys.

In order to compare differences in the application of
the Ulrich & Eppinger methodology in the
educational process and in business, expert
interviews were conducted, resulting in a series of
differences identified (Table 1).
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Table 1
Methodology comparison (authors’ developed
framework)
Application of
the Application of the
Indicator methodology methodology for
for study business
process
Source for needs . . .
. e Different Business driven
identification
. Approx. 2 years
Total length of 16...24 weeks (depending on the
the process product)
Result of the Launch (.)f the new
rOCess Prototype product into
P business
Major
stakeholders L
interested in the Students Business
result
Motivation Average (grade) | High (money)
. Multiple, circular,
The nature Of. . with the highest
product creation Single, mostly ossible degree of
and development linear gevelopmer%t in the
process reproduction cycle
Involvement Average High
Recouces
available and Limited Medium - high
involved

As can be seen, the parameters of the application of
the methodology may differ, especially the
differences in the nature of the product development
process, the involvement of resources and the result.
In business successful result is a new product in
production.

7. CONCLUSIONS

Ulrich & Eppinger's methodology based on
customer needs identification is different when used
for studies or business purposes. The main
differences are related to different motivation and
interests in the study process and business.

The use of methodologies in business showed a
more long-term, circular result, while the
methodologies used in the study process showed a
linear process of product creation and development
with beginning and end. However, the very essence
and application of the methodology ensures the
implementation of both academic and business
interests. In addition, if the methodology is well
learned during the course of studies and recognized
as good, it will be used more often and effectively
for business purposes.

Student innovation projects are a way of integrating
study and business goals, thus leading to a more
valuable outcome for the various stakeholders
involved in the process.

At the same time, student engagement in a business
environment is being developed, which gives both
sides exchange of competence, as well as adds focus
on the compliance of the developed product with the
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demand of the target audience and
commercialization opportunities.

The particular MILZU! case confirmed the
important cooperation role of the academy (RTU)
and business (MILZU!) partners in achieving the

best possible results.
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