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Abstract

In this study, the similarities between the actions of design students in product design
project courses and open innovation processes were examined through a survey
conducted among the students. Studies on open innovation were evaluated together with
up-to-date discussions about design and its role in innovation and business environment in
general. Since design can take crucial roles in innovation and management, the comparison
of design students’ actions in product design courses with probable expectations in the
work environment can provide information about if these project courses could act as a
preparation for a professional career. The theoretical relation between innovation and
design was discussed and was followed by examination of similarities between product
design project courses and open innovation environments. Afterwards, a brief field study
conducted with third and fourth grade product design students was analyzed to explore
any resemblance between their research preferences during product design project
courses and open innovation practices. Also, their awareness on the open innovation
subject was sought to understand if the possible resemblance was a result of design
education’s nature. The results suggest that students’ attitudes during product design
project courses are in line with an open innovation concept to a degree, even though their
awareness of the subject is low.
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Introduction

Since much recent literature describes design as a facilitator of innovation, the relevance of
design to current ideas concerning innovation may also be worth exploring. Open
innovation is a concept that has received a great deal of attention in recent years that
concerns tendencies in the gathering and sharing of knowledge in industry; therefore, the
role of the designer in open innovation practices may also be considered.

The relation of design to innovation and managerial activities is frequently discussed in the
literature (Verganti, 2009; Norman & Verganti, 2014; Lockwood, 2009; Cooper et. al, 2009;
Johansson-Skoldberg et. al., 2013). Scholars maintain that design education has the
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potential to facilitate the use of designers’ abilities in organisations and industry, and that
therefore a more integrated understanding of design capabilities should become a part of
design education (Buchanan, 2004; Boyarski, 1998; Owen, 1990). These studies are of two
general types. One concerns the ways design supports innovation activities, and addresses
design-driven innovation. The other concerns the use of design in managerial activities and
addresses strategic problem-solving through design thinking. The literature suggests that
designers, who possess skills and knowledge stemming from various disciplines, may act as
supporters and managers of innovation activities in an organization (Buchanan, 2001).

To explore the role of design in innovation in a more holistic way, innovation models can
be investigated. The models relevant to contemporary innovation activities may light up
the current role of designers in innovation. Exploring the evolution of innovation processes
suggests that recent innovation models support developing information networks and
communication platforms to produce an environment that includes more participants
(Rothwell, 1994). The development of information technologies plays a major role in this
tendency, as they provide the platform and communication infrastructure for producing a
knowledge database.

The principles and methods used to share and gather information in innovation activities
have been frequently discussed. Studies have found that the innovation process tends to
become more open when the aim is one of sharing information with outsiders and
gathering information from external sources. These trends are in line with Rothwell’s
(1994) theories about future innovation trends and are currently studied within the area of
open innovation (Acha, 2008). Open innovation is also linked with design practices; some
of the studies that explore the relation between design and open innovation have found
that designers can facilitate open innovation in the business environment (Acha, 2008;
Christiansen et. al., 2013).

Because education facilitates the core capabilities of professionals, investigating design
education may reveal the core competencies of designers. The methodologies and
preferences of senior students have been said to resemble those of professionals; the basic
behaviour of designers is shaped in the educational environment (Oscan & Dogan, 2013).

When design education is explored through student work, their product design projects
and design research do represent the professional design process on a smaller scale.
Buchanan (2001) states that clinical design research, a common type of research in design
education, also plays a major role in professional design processes. Therefore, students’
preferred methods may reflect models and tendencies in product design research and
product development in general. Since design is regarded as a facilitator of innovation, an
exploration of educational design projects may reveal whether recent innovation contexts
have an effect on students’ tendencies.

This study aims to identify similarities between design students’ approach to research and
open innovation, as well as their awareness of the subject of open innovation. The
question of whether the core competences of designers facilitate open innovation is
addressed by analyzing the role of designers in innovation processes through an alternative
point of view. The results of this study can be used to enhance design education to develop
students’ capabilities in a way that is in keeping with recent trends in innovation and
management.
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Open innovation and its connection with design education

The literature suggests that innovation processes have evolved from closed models to
more open practices (Rothwell, 1994). In this section, models for the evolution of
innovation are examined with the aim of identifying theoretical links to the core
competences of designers.

Evolution of Innovation Models and Open Innovation

The study of the models for the evolution of innovation reveals an ongoing movement
towards a more open research environment. This tendency can be concluded from models
that study the generational evolution of innovation.

The first-generation innovation model is defined as a technology-push model, while the
second generation is described as a market-pull model (Liyanage et. al., 2002). The third-
generation model occurs as a feedback process between technology-push and market-pull
perspectives, balancing them within a portfolio management system that is in line with
companies’ strategies (Van der Duin et. al., 2006; Groen & Linton, 2010). The fourth- and
fifth-generation models stress a more open approach for innovation. The fourth-
generation model describes a product development process that runs in sync with every
partner both inside and outside the company, forming a structure that has been described
as a “rugby model” (Rothwell, 1994). The fifth-generation model is a more expanded
version of the fourth, involving every possible partner, including customers (Dodgson et.
al., 2008); this model makes use of developed communication platforms to broaden
innovation networks (Rothwell, 1994).

The change to a more external-oriented innovation process is also recognized within the
study of open innovation (West et. al., 2014). Chesbrough (2006) defines open innovation
as “use of purposive inflows and outflows of knowledge” to support internal innovation
and broaden the external use of innovation. The practice of open innovation uses aspects
of closed innovation to balance information flow and the protection of core competencies.
(Chesbrough & Euchner, 2011). Gassmann and Enkel (2004) state that open innovation is
likely to occur when there is an increase in interface complexity, industry speed, and
product modularity; they also note that requiring tacit and explicit knowledge and
developing positive externalities favour open innovation. Chesbrough (2012) also stresses
that employee mobility enhances open innovation.

The definition of open innovation and its ability to bring new insights to existing practices
and concepts, such as supply chain management, has been questioned within the
literature (Trot & Hartmann, 2009). In a more recent work, Chesbrough (2012) clarifies
that, while open innovation opposes closed models, it does not include every open model,
such as open source. One of the main distinctions between open source and open
innovation is said to be that open innovation maintains the protection and trading of
intellectual property. (Chesbrough, 2012). Sharing unused innovation can be regarded as
another aspect of open innovation that differs from former practices and theories
(Chesbrough, 2004). Although there is no clear-cut definition of open innovation, and
development of its theories is still needed, defining and setting boundaries to open the
practices of companies has been described as generally beneficial (Huizingh, 2011).

Enkel et. al. (2009) observe that studies discuss three types of open innovation processes:
the outside-in process, the inside-out process, and the coupled process. The outside-in
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process refers to the broadening of a company’s sources through external knowledge
integration, while the inside-out process has to do with bringing ideas to the market to be
developed by other parties (Enkel et. al, 2009). Dahlander and Gann (2010) describe the
pecuniary dimension as another aspect of open innovation; the outside-in and inside-out
processes may both involve selling or revealing information. Finally, the coupled process
defines a co-creation produced within strategic networks by various partners (Gassmann &
Enkel, 2004); this is similar to the fifth-generation innovation process described by
Rothwell (1994).

The literature reveals that the core difference between the innovation models of the past
and open innovation is that the borders and dynamics of research are not pre-defined in
open innovation practices (Chesbrough, 2004). Firms can announce that their R&D gaps
will be filled by external sources (Chesbrough & Euchner, 2011). Companies can also share
projects that have, in the short term, been evaluated as unsuccessful; this sharing allows
them to monitor reactions to these projects in an effort to understand any potential that
may have been missed (Chesbrough, 2004). Therefore, it can be said that open innovation
benefits an organisation through the sharing of information in a collectively creative
environment.

Open Innovation, Design and Design Education

Recent studies discuss design as an element supportive of innovation in general, and as an
important aspect of open innovation in particular (Verganti, 2009; Acha, 2008). However,
design as a source for innovation has generally been neglected in studies (Hobday et. al.,
2011). Earlier studies defined innovation as a phenomenon that resulted from basic
scientific research (Cooper & Press, 1995). It was understood that innovation grew from
research, which formed the basis of a technology that evolved into a product (Trott, 2005).
More recently, however, alternative approaches to the concept of innovation can be seen
in the literature.

Verganti (2009) analyses the concept along the two axes of technology and meaning. The
axis of technology refers to innovations created by technical improvements, which are
similar to the developments that characterize the earlier definitions of innovation. The axis
of meaning, however, includes changes that are created by design, which alters the
product language and perception of the users (Verganti, 2009). Both axes also have radical
and incremental dimensions; design-driven radical innovations result largely from research
activities and interdisciplinary work, while incremental innovations result from user-
centered design activities (Norman & Verganti, 2014).

The abilities of designers can enhance the open innovation process. One important
dimension of open innovation is user involvement (Gassmann et. al., 2010). The ability of
designers to work with customers is stressed in the studies that discuss the concept of
design thinking. Design thinking combines designerly problem-solving with user-focused
competition strategies. (Brown, 2008; Cooper & Junginger, 2009).

Cross (1990; 2001; 2004) asserts that the nature of problem solving in design involves
coping with uncertainty. This idea is in line with the suggestion that design offers a means
of addressing some aspects of ‘wicked problems’ that are hard to define (Rittel & Weber,
1973; Buchanan, 1992; Dorst, 2011). Cross (1990) also states that designers can (a)
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generate novel and unusual solutions, (b) work with incomplete data, (c) cope with
uncertainty, and (d) apply their imagination to solve practical problems. The ability of
designers to cope with complex problems may enhance a company’s open innovation
capability. Acha (2008) asserts that open innovation may occur as a result of a company’s
design activities, claiming that “. . . firms which actively undertake design activities for
innovation and which use design to control the innovation process, are more likely to also
pursue open strategies for innovation.” This view is in line with the concept of design
thinking, which defines design activity as a strategic problem-solving action that broadly
enhance an organisation’s practices (Hobday et. al, 2012).

Incorporating design in innovation activities may also enhance innovation through
knowledge mobility. Radical design-driven innovation occurs more often in
multidisciplinary environments and when designers work within a variety of areas (Dell’Era
& Verganti, 2010). Chesbrough (2012) also points out that workforce mobility is more
common in “artistic kinds of industries,” suggesting that designers may be more willing to
work in various fields. Therefore, designers may serve as facilitators of knowledge transfer
both because of their innovation strategies and their tendency to work within different
industries and companies.

Because design tends to support open innovation, design students, who cannot develop
every aspect of their projects entirely alone, may be expected to practice the sharing
techniques of this approach. However, whether their tendency to use open systems
derives from their working environment, or whether it is a preference deriving from
intentions compatible with the principles of open innovation, is unclear and merits further
exploration.

Research

A research with senior design students was conducted with an aim to understand their
preferences of data gathering and sharing, together with their awareness of open
innovation. The research questions were as follows;

e What are students’ tendencies for searching/gathering information in
industrial design project courses?

e What are students’ tendencies for sharing information in industrial design
project courses?

e Are students’ aware of open innovation concept?

A total of six questions were asked through a survey, including Likert-scale questions with
non-mandatory open-ended questions. A survey was conducted with undergraduate
students who were attending industrial product design programs of various universities in
Istanbul. The questions aimed to uncover following issues;

e Frequently used research methods and their selection motives

e Students’ behavior for sharing information with other students and their
reasons

e Students’ definition for an ideal research process in a professional work
environment
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Industrial design education entered Turkey's agenda with the American Marshall Aid
Program in the early 60s. Even though the opening of the first program has been edited in
Middle East Technical University (Asatekin, 2006), the education began in the early 1970s
in Istanbul State Academy of Fine Arts (Klglikerman, 2006). When examined, it can be seen
that at the beginning of the industrial design education in Turkey, contrary to world,
Turkish industry did not see design as a requirement (Er, 1993, Ozcan, 2009). In the '60s
Turkey, industrial design education began with support from the modernist, developing
and developmental circles, especially from the architectural and interior architectural
academies (Celbis, 2006). This situation has resulted in the adaptation of systems which
are taken from other professions and disciplines in order that the industrial design cannot
create its own language during the education process (Glinal Ertas, 2011; Bayazit, 2006).

As a result of these adaptations, design education in Turkey has evolved around two
diverse disciplines which can be summarized as LYS (undergraduate placement
examination) and aptitude examinations. The two major universities that conducted
aptitude tests are Marmara University and Mimar Sinan Fine Arts University; while others
mainly accept their students through LYS examination. Through this examination, eligibility
for solving problems on topics such as math’s and physics are evaluated. However, in
aptitude tests students are asked to make drawings that answer the requirements
provided by the judges.

Industrial design education, influenced by the origins of architecture and interior
architecture education, has found its identity nowadays. Design education, especially in
project courses, encourages students' own design ideas and identities by excluding trends,
styles and movements (Balcioglu, 2009). There is a transition from a design education
concept where the design student is tested in terms of technical and aesthetics, to a
process in which many elements are tested and questioned during the development
process of the design idea.

Within this study, students from two differing disciplines are included as all of them are
employed as “industrial product designers” following their graduation. Therefore, to
portray a more holistic “designer” profile at the beginning, no separations were made
between students. However, it should be noted that students may have differing
preferences on gathering of information. There are various types of problem-solving
approaches in design mentioned in the literature (Dorst, 2003), which maybe create
different profiles among students related to their educational background (Resnick, 1999).

Within the research, surveys were conducted with 50 students from a total study
population of 160 from 5 different universities in Turkey. Descriptive univariate analysis
was conducted with an intention to form insights together with open ended questions
(Cooper & Weekes, 1983). The questionnaire was answered between November 2016 and
December 2016, and the data was analyzed with SPSS and Excel according to +4.62 %
sampling error with a confidence level of 95 % Z=1.96 p = q = 0,5 (Cohen, 1988; Soper,
2016; Westland, 2010). All of the students were senior students (either third or fourth
grade) of product design undergraduate programs. Since senior students have more
experience in a design process, purposive sampling was used (Robson, 2002). The
guestionnaire was mostly filled by researchers during a short interview with students;
other students completed surveys by themselves, following the instructions provided from
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researchers. The surveys were filled anonymously, no personal information was required
from students.

The survey included 4 Likert-type questions with independent sub-sections, which were
evaluated with frequency distribution (Likert, 1932; Gray, 2013). Likert type questions
were formed to explore the students’ tendencies for using different mediums in various
scenarios that could be involved in a research process. Each Likert type question was
followed by a non-mandatory open-ended question to explore the motives behind the
students’ tendencies. At the end of the questionnaire, 2 non-mandatory open-ended
guestions were also added to study students’ awareness on open innovation concept and
how they define an ideal design research process.

The open-ended questions were thematically coded (Braun & Clarke, 2006). The most
frequent codes were identified and they were evaluated according to their nature, such as
supporters and hindrances of students’ attitudes.

The questionnaire was evaluated in three parts. The first part explored how students
search for relevant data during their projects. It is usual for a student to search for a data
from sources outside, as they do not have the necessary know-how or research sources
themselves. Also, the data that is provided at universities can be somewhat limited, as
product design covers various types of artifacts that are produced in an industrial
environment. Therefore it was necessary to conduct interviews with students to
understand their preferences, and motives related to them. Their motives about why they
choose a certain medium can provide clues on their awareness or willingness on open
innovation. These tendencies could be identified by tendencies on both gathering and
sharing of the data. Therefore, in the second part, their tendencies about sharing
information were studied. It is not mandatory for a student to share information with
others; therefore the general willingness and motives may hint at their overall behavior.
Finally, their awareness about the research processes in general and open innovation was
sought. The clarification of their knowledge on the subject can address if their motivation
and actions are affected by their theoretical knowledge and education, or if they are
originated from their routine actions.

Students’ Tendencies on Gathering Information

The first two questions in the survey explored students’ tendencies on gathering
information. Therefore, their preferences of media for searching data and asking questions
were studied.

The first question of the questionnaire asked students how often they used the listed
media for their research purposes. The question was followed by an open-ended question
about the general reasons for their choices. The 5 media, frequencies and mean values for
those media are listed in the Table 1 below.
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Table 1. The medium students prefer for searching data

Medium 1 2 3 4 5 Mean
Search engines and general portals (Google, 0 0 0 26% 74% 4,74
shopping websites, consumer forums, etc.)

Design / engineering oriented portals (Coroflot, 4% 12% 22% 26% 36% 3,74
Designboom, etc.)

Project-oriented student groups (Facebook, 20% 26% 36% 10% 8% 2,54
WhatsApp, etc.)

Other students that work on similar subject 2% 32% 26% 26% 14% 3,18
Specialists /experts 4% 19% 33% 31% 13% 3,12

The reasons for students’ choices were thematically coded. Among the 50 students that
answered this question, 29 mentioned “ease of access” as a motive for their tendency.
“Access to trustworthy information and experienced people” were mentioned as a reason
8 times, “gathering alternative opinions” were mentioned as a reason 6 times and
“gathering alternative opinions” were mentioned as a reason 5 times. “Catching a new
idea” and “information exchange” motives were mentioned once each.

Some of the expressions from students can be seen below.
“Because | can easily reach them” (Ease of access)

“Because they have experience” (Access to trustworthy information and experienced
people)

It can be sensed that students’ motives were reflected in the choices they declared. As the
most accessible media, “Search engines and general portals” had the highest mean value.
“Design / engineering-oriented portals” had the second highest mean value with 3,74 as it
can be referred an easy way of reaching to experienced people on the subject. “Other
students that work on similar subject” and “specialists/experts” both have mean values
above average, as they are accessible and trustworthy, respectively.

The second question about students’ tendencies for gathering data asked the participants
how often they posted or asked questions in the listed media. The Likert-type question was
followed by a non-mandatory open ended question which asked the reasons for their
preferences. The media, frequencies and mean values are listed in Table 2 below.

Table 2. The medium students prefer for asking questions

Medium 1 2 3 4 5 Mean
Search engines and general portals (Yahoo 28% 26% 22% 16% 8% 2,56
Answers, forums, etc.)

Design / engineering oriented portals’ forums 42% 30% 6% 14% 8% 2,20
(Coroflot, Designboom, etc.)

Project-oriented student groups (Facebook, 18% 18% 36% 20% 8% 2,86
WhatsApp, etc.)

Other students that work on similar subject 0 14% 32% 30% 24% 3,68
Specialists /experts 6% 20% 20% 24% 30% 3,40
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When the motives that students declared for their tendencies were coded, “ease of
access” was again the most mentioned reason, as 24 students among 50 mentioned it.
“Access to trustworthy information and experienced people” rated the second most
mentioned reason as it was declared 16 times. “Gathering alternative opinions” was
mentioned 7 times, and “information exchange” was mentioned once. Hindrances were
also mentioned in these questions as “confidentiality” and “data pollution” were
mentioned once each.

Some of the answers provided by students are listed below.
“Ease of access and potential to lead to other sources” (Ease of access)

“To reach experts of the subject” (Access to trustworthy information and experienced
people)

It can be claimed that students tend to use media that are easy to reach and trustworthy.
Students ask questions to the other students that currently work or previously worked on
similar subject with more than average frequency. The “other students that work on
similar subject” has the highest mean value with 3,68; while “specialists/experts” have a
mean value of 3,40 which reflects students’ need for reliable data. All of the other media
had a mean value below average.

Students’ Tendencies on Sharing Information

The third and fourth questions in the questionnaire aimed to clarify students’ general
tendencies about sharing information. Since their tendencies may differ according to
relevance of the data to their projects, their tendencies about information that are directly
related to their projects were asked, to be followed by their tendencies about sharing data
that are not directly related to their projects.

The third question of the questionnaire asked students how often they shared information
(technology, idea, etc.) that is significant for their current projects on the listed media.
Again, the question was followed by an open-ended question about the general reasons
for their choices. The 4 media, their frequencies and mean values are listed in the Table 3
below.

When the reasons that were mentioned by students were coded for this question, it was
seen that “information exchange” and “gathering alternative opinions” were mentioned
both 25 times out of 50 students. Two students declared “sincerity” was a reason for their
choices, while “ease of access” and “access to trustworthy information and experienced
people” were mentioned twice. Three different hindrances were mentioned in this
guestion, as “not being social” was mentioned 8 times while “confidentiality” was
mentioned 6 times and “inefficient communication” were mentioned 4 times.
“Dilatoriness” was also mentioned once.
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Table 3. The medium students prefer for sharing information related to ongoing projects

Medium 1 2 3 4 5 Mean
General portals (Pinterest, personal 52% 22% 8% 16% 2% 2,00
blog, Facebook timeline, Twitter etc.)

Design / engineering oriented portals 72% 14% 8% 0 6% 1,54
(Coroflot, Behance, etc.)

Project-oriented student groups 38% 20% 26% 4% 12% 2,38
(Facebook, WhatsApp, etc.)

Other students that work on similar 22% 12% 12% 28% 26% 3,10
subject

Students mostly mention “information exchange” in the context of being helpful to others.
Some of the examples for the answers can be seen below.

“To provide benefits to other students” (Information exchange)
“To get information that is beneficial to my project” (Information exchange)
“To get feedback” (Gathering alternative opinions)

Only “other students that work on similar subject” scored above average with a mean
value of 3,10. “Project-oriented student groups” has also a mean value of 2,38; while
others scored below 2.

The fourth question of the survey asked students how often they shared data (technology,
idea, etc.) that is not significant for their current educational projects on the listed media.

The following open-ended question invited them to declare reasons for their preferences.

Again, the 4 media, their frequencies and mean values are listed in the Table 4, which can

be seen below.

Table 4. The medium students prefer for sharing information that is not related to
ongoing projects

Medium 1 2 3 4 5 Mean

General portals (Pinterest, personal blog, 36% 28% 18% 10% 8% 2,30
Facebook timeline, Twitter etc.)

Design / engineering oriented portals 64% 18% 8% 2% 8% 1,72
(Coroflot, Behance, etc.)

Project-oriented student groups (Facebook, 34% 10% 28% 20% 8% 2,58
Whatsapp, etc.)

Other students that work on similar subject 18% 20% 20 % 24% 18% 2,94

The most mentioned reason in this question was “information exchange” as it was
mentioned 31 times out of 50. “Sincerity” was mentioned 7 times, while “Gathering
alternative opinions” was told 4 times and “access to trustworthy information and
experienced people” was mentioned once. “Not being social” was mentioned 4 times as a

hindrance, while “inefficient communication”, “no contribution” and “dilatoriness” were
mentioned once.
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Some of the answers provided by students can be seen below.
“To share information with the people that are interested” (Information exchange)
“...interdependence with friends” (Sincerity)

Again, “other students that work on similar subjects” was the only option that was rated
above average with a mean value of 2,94. “Project-oriented student groups” had a mean
value of 2,58, which was relatively closer to average. These preferences can be linked with
students’ motives to exchange information with the people that are relatively sincere to
them.

Students’ Awareness on Open Innovation

The last two questions aimed to identify students’ awareness of modern innovation
concepts, and open innovation, specifically.

In the fifth open-ended question, students were asked to describe an ideal research
process in a professional working environment. The aim was to code data that referred to
open innovation.

Among the 48 students that replied this question, 31 mentioned “interaction with
customers”, while 16 mentioned “talking with experts”. None of the students mentioned
any medium such as patent databases, cooperation with other firms or open access data
use.

As the final question, students were asked if they had any idea about open innovation
concept. From a total of 45 students that answered this question, 39 declared that they did
not have an idea about the context. Three students correctly described open innovation,
while two mentioned open source development and one mentioned both open source
concept and open design concepts together.

Discussion

In evaluating the results of the survey, it can be seen that student behavior is to a degree
in line with the principles of open innovation. However, they have only a slight awareness
of the subject, and they do not think that they should continue to access and share
information in an open way when they have entered professional practice.

The behavior of students seems to change as they are required to give more information
about the project they are working on. When they search for general information, they do
not have to reveal anything about their projects, so they use the media more frequently.
As they provide more specific information about their projects, the frequency of their
media use seems to lessen. This tendency can be seen in their preferences for data
collection; when they are required to ask for specific information that may provide clues
about their project, they tend to talk with the students they are close to, while they talk
with experts, relative outsiders, during the project development process. The same
preference is also seen in how the students share data; when they are sharing information
that is not directly linked with their projects, they use media more frequently.
“Confidentiality” is mentioned as a hindrance when they are sharing information that may
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provide a hint about their projects. The same tendency can also be seen in their research
methods.

Some of the reasons they mention, such as “ease of access” and “access to trustworthy
information and experienced people,” can be understood as issues that lead students
toward a more open process. As students cannot build every detail of their projects
themselves, they rely heavily on outside data. Current communication technologies, easy
to access and up-to-date, may also direct students to more open information sharing.

Conclusions

In this study, applications of the students in product design programs were studied
regarding open innovation. The students’ awareness of open innovation was also explored
to see if their tendencies were affected by this context. It can be seen that although
students lack awareness on the subject of open innovation, their research activities are in
line with the context. Encouraging students about the application of open innovation might
be helpful in maximizing their potential in innovation processes, preventing them from
developing ineffective understandings about product development processes.

The results suggest that students seem to behave in a way that is compatible with the
practices of open innovation. They search and share data in an open way; however, they
prefer not to provide details that will reveal the essential qualities of their projects. This
preference is in keeping with the core principle of open innovation concerning the
protection of intellectual property (Chesbrough, 2012). Companies do not use the open
innovation model in every aspect of their research process; instead, they use a mixture of
open and closed models to find a balance between gathering useful data and not damaging
the advantages obtained from their core competencies (Chesbrough, 2004; Chesbrough &
Euchner, 2011).

Even though their behavior may be consistent with open innovation practices, students do
not seem to have a sense of the subject. They conceive of product development research
as a closed process; they do not describe collaboration with outside sources as a necessary
or beneficial part of research and development. As they do not mention implementing
some of the research techniques they use during their projects, it could be that most of
their preferences are determined by their ease of access and the credibility of the
mediums. Lacking knowledge of the subject may lead them to waste of their potential as
participants in open innovation. Because students feel that closed processes are more
preferable in professional environments, their research practices may be better directed to
avoid a strong propensity towards these outdated methods.

To sum up, the way design students behave in their project design courses is consistent
with the core concepts of open innovation. However, their actions should be supported by
theoretical knowledge about the subject to create awareness about their potential as
professionals in a modern business environment. Otherwise, their prejudices about the
sharing of knowledge in the product development process may harm their roles in business
and management, preventing them from being employed as open innovation facilitators
based on their tendency to work between fields.
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Additional studies could further explore students’ ideal design project research scenarios.
Students could be interviewed about what an ideal research process would be for their
practice. A workshop could then be modelled according to these results to provide the
media mentioned by students along with others; in this environment, it would be possible
to see whether they indeed favour closed research scenarios or whether they end up using
the methods of open innovation. The same workshop could be conducted with students
who are already informed about the open innovation to see if their lack of knowledge has
an effect on their actions.

Another point that could be considered would be the differences between student groups
from two different disciplines. Students from diverse educational backgrounds could be
expected to differ in their practices, especially in terms of gathering research.
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