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Abstract

New innovations arise as a result of dialogue between multidisciplinary design team and end users.
Interaction among designers and users, where the most collaborative and descriptive methods and
tools are used to achieve common understanding, can be regarded as an essential part of a high-
quality design process. The service design approach has been widely disseminated and rapidly
adapted among designers, because the service design methods and tools have proven to be very
powerful in bringing users and the service experience into the focus of service development process.
Open innovation approach that utilize service design methods can be seen as an extension of service
design approach which involves a broader group of stakeholders (e.g. academia) into the innovation
process.

Research and development (R&D) projects are not organised by distinctly categorized disciplinarians.
Usually competences of various disciplines are needed. Creation of multidisciplinary project teams is
one of Laurea’s (Laurea University of Applied Sciences) main objectives when integrating higher
education teaching and R&D projects. Forming teams of students with different educational
backgrounds, and familiarizing them with new complex concepts requires finding creative and effective
pedagogical methods and tools.

The pedagogical starting point for integrating higher education teaching and R&D projects is a
pedagogical model, Learning by Developing (LbD), that is based on learning through research and
developing. Expertise and experiences are shared between teachers and multidisciplinary student
teams as well as project partners and other stakeholders. While working in the project teams, students
take part as equal partners bringing their expertise with them. The teacher members of the project
team take part by providing their expertise to steer the progress of the work and, at the same time, the
progress of learning.

Design is a social process of achieving consensus among participants with different backgrounds and
interests. Design games is a service design method that aims at inspire and help facilitating design
process. The aim of the design games is to create a forum for the meeting of designers and users as
well as provide tools for making their empirical tacit knowledge visible. This paper introduces design
game method that aims to help multidisciplinary students in co-design workshops to create their
common perspective to the design challenge, as well as to innovate and to develop more concrete
and detailed digital service concepts.

Originally the WelLive design game was created for the WelLive project. WeLive applies the service
design approach to deliver next generation personalised digital services to citizens. The WelLive
design game was used and evaluated in twelve workshops and in total 233 students took part. The
design game provided a practical introduction to the project and helped students to forming a design
team.

The results highlight that the Welive design game is an excellent tool to involve students to the
collaborative innovation process and ease their abilities to understand new complex concepts (e.g.
open data) and form coherent digital service concepts in relatively short time. According to our
experience design games seem to be in appropriate method when the objectives are: (1) to make tacit
knowledge visible through joint activity, (2) to create shared understanding within a team, and (3)
support group learning. In addition, design games provide a forum for the dialogue of multidisciplinary
design team and end users.
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1 INTRODUCTION

Baregheh et al. [2] defines innovation as follows: “Innovation is the multi-stage process whereby
organizations transform ideas into new/improved products, service or processes, in order to advance,
compete and differentiate themselves successfully in their marketplace”. Sorensen and Torfing [26]
describe innovation as a learning-based activity that enable irregular intervals to discover something
novel. In general, the world around us is rapidly changing and it is important for all organizations to
improve their innovation capability in order to respond challenges but also utilize possibilities to
develop new services and products.

The research on innovation processes has evolved from in-house and sequential activity into more
open and iterative multi-actor activity. An open innovation approach presented by Chesbrough [10],
starts with the idea, in which new service and product ideas moves out from companies’ R&D
departments and correspondingly back in from other companies, research institutes, universities and
end-users. Open innovation approach enables companies to utilize external expertise and knowledge
that aim to foster their innovation capability in order to successfully respond to customers’ needs.
Berkhout et al. [36] described an innovation process as a circle that has no fixed starting or ending
point. Blank [3] presents innovation process as an iterative process that support rapid planning,
development and evaluation. Indeed, new innovations arise often as a result of dialogue between
multidisciplinary design team and end-users. Interaction among designers and end-users, where the
most collaborative and descriptive methods and tools are used to achieve common understanding,
can be regarded as an essential part of a high-quality innovation process.

Innovation process in public sector requires extensive collaborative interaction between citizens but
also different stakeholders like public and private actors, politicians, experts, private firms, civil
servants, different user groups, interest organizations, universities, and community-based associations
[8]. In recent years, a number of non-profit organizations have opened their innovation process by
incorporating the idea of a collaborative innovation paradigm [7]. However, it is a challenge for public
bodies how to organize and facilitate multi-actor collaboration. The collaboration between different
actors needs either physical or virtual innovation platforms that enable participation for different actors,
support the knowledge transferring among participants and foster the creation of new public service
innovations.

Finally, service design approach has become popular among practitioners innovating solutions to both
private and public sector during the past ten years [1]. Service design is combining management,
marketing and design and is able to work as a platform between the organizations and customers.
[19]. Collaborative innovation platform that utilize service design methods can be seen as an
extension of service design approach, which enable to involve an extensive group of stakeholders
(e.g. academia) into the multi-actor innovation process.

This paper describes a study in which multidisciplinary student groups used the WeLlve design game
to team up, to build a shared understanding of the design challenge and to create a design solution in
limited time. The aim of the study was to evaluate the suitability of “the WelLive design game”, as a
mediating tool for creating shared understanding within the collaborative innovation process.

2 SHARED UNDERSTANDING IN DESIGN TEAMS

The digital revolution has raised new challenges for designing services. At the same time, while
services have become the most important economic power in the world [21] the nature of services and
the pace of change have shifted dramatically. Services have evolved multichannel services where
digital technology plays a significant role.

According to Runhaar et al. [24] teams are better than individuals in managing complex problems and
in dealing with ever-changing demands. Thus, the implementation of team-based structures is
regarded as an effective way to support organizations to become reflexive and flexible entities. [11,
32]. The effectiveness of teams is contingent on how team members learning together and developing
a shared understanding of the complex problems they are dealing with [30, 31]. This, in turn, regards
teams to develop a shared understanding of the complex problems they are confronted in order to find
effective ways to deal with those problems. [24, 29].

Because the role of teamwork in organizations has increased [12, 17] it is critical for higher education
to provide multidisciplinary students not only with competence to be effective collaborators and team
learners themselves, but also with tools for supporting team work. This kind supportive tools can be



used to help another collaborators express themselves and to ease their abilities to perceive new
complex concept more quickly.

2.1 Design team

Goodwin [35] defines design as “the craft of visualizing concrete solutions that serve human needs
and goals within certain constraints.” She explains her definition as follows: (1) visualizing concrete
design solutions is the essence of design. These solutions could be tangible products or services that
are intended to provide a specific sort of experience. What designers must excel at is looking at a
blank surface and filling it with believable representations of a design solution so that other people can
see, understand, and finally build it. (2) Design can be seen as a craft because it is neither science nor
art, but somewhere in between. Design, while it is informed by scientific learning (e.g. about human
senses, cognition, and ergonomics), focuses on understanding only to the extent that is necessary to
solve the design challenge. On the other hand, design is not about expressing the inner vision of the
designer, but it is very much about creation. (3) Design must serve human needs and goals. Good
design helps humans accomplish their goals in an efficient, effective, safe, and pleasant way. At the
same time, design seeks for simple functionality, but pleasure and aesthetic satisfaction are also
important human goals. (4) Design always happens within certain constraints. For example time and
cost are always factors on even the most ambitious design projects. [35].

The design team conducts design research with potential end users, customers, and other
stakeholders. It identifies needs and wants based on that research, and determines the design
solutions that will address those needs and wants within the constraints. In order to ensure team
members learning together and creating a shared understanding, the ideal design team is small
enough to keep communication overhead to a minimum but large enough to incorporate the required
skills and to ensure that no individual designer’s blind spot go unexamined. [35].

2.2 Creating shared understanding within design team

When forming teams the cultural differences and different educational backgrounds could cause
misunderstanding (i.e. the design practices, negotiation habits, decision-making processes, etc.).
However, multidisciplinary teams have a lot of tacit knowledge. Making tacit knowledge visible helps
not only to create a shared understanding, but also enriches creative and innovative team work. Tacit
knowledge could be made visible in an environment where feelings, experiences and images can be
shared with others. Tacit knowledge can be communicated through joint activity. According to Nonaka
and Konno [20] “Ba” can be understood as a platform for creating shared understanding. They
highlights, that dialogue is the key. Susceptibility in understanding what others mean and their
meanings as well as willingness to bring tacit knowledge visible are required. [20].

In order to create shared understanding in a design team Boujut [6] suggests to use a mediating tools,
the so-called “mediating object”. The key components of media-tion are the subject, object and
mediational artefact [34, 35]. The use of tools is related to mediated activity. Activities are directed to
an object, and the goal is to reach a final result by shaping the object. In this case the mediating tool is
the concrete design game. When a design game is taken as part of the activity (i.e. team work), it
influences the way how the intention becomes concrete in the object of the activity and the functional
environment; changes of activities often cause changes in the physical environment. The design
game can be seen as a mediating tool for reaching the final result: for making tacit knowledge visible
through joint activity and thus, for creating shared understanding within the design team.

2.3 Design games

According to Erickson [13] design is a social process to achieve consensus among participants with
different backgrounds and interests [13]. An essential element in the co-design approach is that the
participants can surpass their own limits and examine the current issue from alternative perspectives.
Co-design workshops are usually identified by the volitional nature, creative engagement and
outcome, and the quite specific application to design research. By invitation, users and other
stakeholders engage in the generation or manipulation of visual artifacts to convey their
contemplations or ideas. [15, 18].

To enhance the creativity and to encourage the participants in a specific design context to express
themselves, there are specifically designed co-design methods. These function as a support to both,
the designers and the users in their creativity and interpretations during the design process. In the co-



design workshops, the participants produce as graphically as possible illustrated ideas and reflections
to support the design process. Consequently, these methods typically produce visual and verbal
knowledge to delineate and discover design opportunities. [18]. Design games, as one of the methods,
is a game-based approach. Salen and Zimmerman [25] appoint that “a game is a system in which
players engage in an artificial conflict, defined by rules, that results in a quantified outcome.”

“Design game” concept lacks a general definition, but instead, various descriptions for the concept’s
characteristic exist. In most descriptions are about staging participation and rarely competitive in terms
of winning the game, and the design moves are guided by rules and tangible game pieces. According
to Brandt’s [4] list of the design game characteristics: they have open tasks that allow the participants
to make their own interpretations and find meaningful focus. The games are engaging, create a
relaxed and informal atmosphere that increase creativity and utilize different senses. They include
ambiguous and open-ended props forcing the participants to be explicit in describing their
understanding and interpretation about them, and they provide a shared design language. [4].

Vaajakallio [28] appoints three common attributes of design games in a co-design process: (I) Design
games create a common design game language. The game material is equivocal and fragmented,
which (a) helps players to be explicit in their choices and understanding, and b) supports shared
understanding of the topic by giving space for personal insights, comments and ideas. (ll) The games
promote a creative and explorative attitude by the tangible material and the generative, sensitive,
visual and playful tools aim to sensitize the imagination and facilitate exploration in a co-design
setting. (Ill) The games facilitate the participants to envision and enact to hypothetical cases. The
focus is on finding design opportunities instead of explaining a phenomenon in detail. [28].

Design games aim to inspire design and help facilitation of a co-design process. The distinctive
difference between design games and ordinary games is that, design games are not about winning or
losing. However, they could include playing pieces like cards, game boards and rules, but the
essential element and the main goal is to explore and try out various aspects of design. The playing
pieces are usually based on data from previous gathering like surveys, interviews, observation or
ethnography. In a case, that the earlier studies cover a large user group, a design game may be
utilized to focus on a smaller one. Usually 4-6 participants form the design game group to generate
ideas and design concepts. The design game can be used to gain a deeper understanding of user
insights and to co-design ideas to correspond with users’ and other stakeholders’ proposals. [4, 28].

3 FROM MULTIDISCIPLINARY STUDENT GROUPS TO DESIGN TEAMS

Research and development (R&D) projects are not organized by distinctly categorized disciplinarians.
Usually competences of various disciplines are needed. Creation of multidisciplinary project teams is
one of Laurea’s (Laurea University of Applied Sciences) main objectives when integrating higher
education teaching and R&D projects.

3.1 LbD-based pedagogy and Cooperative learning

The pedagogical starting point for integrating higher education teaching and R&D projects in Laurea
(Laurea University of Applied Sciences) is a pedagogical model, Learning by Developing (LbD). LbD is
based on learning through research and developing. The typical characteristics of LbD include
authenticity, partnership, experiential nature, creativity and a research-oriented approach [23].
Expertise and experiences are shared between teachers and multidisciplinary student teams as well
as project partners and other stakeholders. While working in the project teams, students take part as
equal partners bringing their expertise with them. The teacher members of the project team take part
by providing their expertise to steer the progress of the work and, at the same time, the progress of
learning.

Johnsons’ ideas support the basic ideas of LbD. The five main elements of The Johnsonian model of
cooperative learning can be seen as essential part of student team work. Those elements are: 1)
positive interdependency to achieve a common goal, 2) individual accountability for doing his or her
share of work, 3) face to face interaction, 4) learning of social skills such as decision-making and
communication and 5) following and evaluating team processes. In cooperative learning everyone
has to support each other, since teams have a common goal that no individual can achieve alone.
[16]. It is also notable, that studies of cooperative learning suggest that involvement in cooperative
learning is a strong predictor of a student’s academic performance in class [27].



In service design studies, the learning process follows the future-oriented design process. The
multidisciplinary student groups develop their competence by producing new digital service concepts
in design teams. Learning is a way of creating new knowledge and competence that links learning to
innovation activities. Forming teams of students with different educational backgrounds, and
familiarizing them with new complex concepts requires finding creative and effective pedagogical
methods and tools. In the next chapter, we will elaborate the WeLive design game that we have used
as a tool for creating shared understanding and for group learning.

3.2 Multidisciplinary student teams learn by designing

The WelLive design game was created for the WelLive project in the spring of 2015. The objective of
the WelLive project is to transform the administration-centered model of designing public digital
services into a new kind of collaborative innovation process which enables the participation of citizens,
companies, academia and public actors. The project aims to make extensive use of service design
methods, which enable different actors to participate together in defining and developing digital
services as well as creating business. In addition, the project endeavors to harness open data that has
been accumulated by public administration, organizations, companies and private citizens into new
service innovations co-created by various actors.

The background material for the WeLive design game was collected by way of a survey in the spring
of 2015. In total 307 people from the Capital Region of Finland took part in the survey. The collected
data was analyzed and “persona cards” and “needs cards” were designed for the game based on the
analysis. The persona cards give basic information about the citizens for whom the digital services will
be designed. The needs cards give information about citizens’ needs and wants related to digital
services. In addition, “information resource cards” were designed, which give information about
existing open data assets. Information about existing open data was gained from Helsinki Region
Infoshare, which publishes open data that Finnish cities have. The game board (fig. 1) brings the
cards together and provides the space for the description of a new digital service. The objective of the
Welive design game was to help participants to team up, to create shared understanding, and to
create more concrete and detailed digital service scenarios based on the needs and ideas revealed in
the web-based survey research.
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The duration of the design game were about two and a half hours. The participants of the design
game were divided into groups of 3-5. In the beginning, the facilitator introduced background of the
project and the goal of the game in short. The game session consisted of five phases, which are the
following: 1) The teams chose five users for whom they wanted to design new kinds of digital services.
2) The teams chose three of the most interesting user needs as a basis for developing service ideas.
They were also asked to come up with two more needs and write them on empty cards. 3) The teams
were asked to give textual descriptions of their service ideas on a poster. The ideas were described
briefly one at a time (what is the idea, who uses it, why and how) and finally the team selected the
best idea. 4) The teams were asked to describe the best idea from the user’s perspective with a short
scenario, in other words how the user will use the service. 5) Finally, the participants presented the
ideas and voted which one was the best.

4 RESULTS AND DISCUSSION

The aim of the study was to evaluate the suitability of “the WeLive design game”, as a mediating tool
for creating shared understanding within the collaborative innovation process. The design games were
played in a student teams, while the facilitator and two other researchers made observations about the
designh game process and the participants expressions. Later the participants were also asked to give
feedback on the design game session as well as the design game itself. The findings are based on
iterative evaluation process, where the game sessions was evaluated in twelve workshops, in where
total 233 multidisciplinary Master’s degree students took part, on student feedback, and on analyzing
students’ learning outcomes.

The main results from the evaluation of the WeLive design game workshops with students can be
seen in below (Table 1). It shows that the Design Game helped student teams to design/innovate new
digital services as a part of the collaborative innovation process. The Designh Game guided students
immediately to think about digital services and more importantly, what are the citizens’ needs related
to the future public digital services.

The Welive design game, like games generally, makes use of playing cards, game boards, and other
gamified elements that created a favorable design environment that was noticed to motivate student
players to utilize design thinking/creative thinking. Furthermore, we recognized that favorable relaxed
atmosphere in innovation ideation empowered design teams’ confidence and spirit in their prior
knowledge; e.g. the design game encouraged participants immediately beginning of the study course
to dive into innovate digital services solutions, without knowing their final outcome of the innovation.
With help of the favorable atmosphere students were able to discuss and share their thoughts about
citizens’ needs and form a common vision about digital public service ideas with fellow students.

It is important that learning process involves students to form design teams and gives a concrete
experience in the beginning of the study course. The WelLive Design Game further improved the
learning process by providing students an actively inclusive learning situation in which they can link
their own or team member prior knowledge to new one. Moreover, higher education students, who
have been working at least three years, gained knowledge during the game session that they
managed to integrate into their subject learning process.

The game rules defined an operational structure for the innovation process, which determines the
objectives of the design, and feeds the design process by bringing new perspectives and dimensions
systematically to various stages of the design game process. The rules enable teachers in different
courses an easy way to explain the objectives of the design game process for the student participants
in a guided manner. The Design Game rules created clear steps, (1) from choosing personas and (2)
their needs (3) to understand the open data needed, which helped students to proceed in a favorable
atmosphere from one step to another.



Table 1. Summary of the results of the study.

Welve Design Game Explanation

Gamified elements of e Created a positive atmosphere that encouraged multidisciplinary

the Design Game students for dialog

e Helped students to form shared understanding of the complex problems
they are dealing with

e Encourage students to creativity and expressing their latent thoughts
Help students in making tacit knowledge visible through joint activity
Helps in forming collaborative groups, training students to be effective
collaborators, and managing collaborative groups effectively.

Rules of the Design e Helped to introduce the design process in a systematic manner.

Game ®  Provided a structure to teach new concepts (e.g. open data).
Provided novel and up to date information (e.g. open data that is
available).

® Increased the understanding of the design field and end users (e.g.
personas that represent different target groups).

e Define the objectives and the constraints for the creative ideation
process (e.g. the end result was a digital service concept).

e Ensure that the objectives of design will be achieved.

Benefits for the design ® Makes easier to involve citizens into the design process and understand
team / the design their needs and wants in more systematic way.
process e Encourage students to learning together

Provided concrete experience to students

5 CONCLUSIONS

Innovations are created as a result of a dialogue between multidisciplinary design team and end
users. We have noticed that a challenge in the collaborative innovation process is finding methods and
ways of working that familiarize the students with new complex concepts and making their tacit
knowledge visible. In addition, forming teams of Master's students with different educational
backgrounds, and familiarizing them with new complex concepts requires creative and effective
pedagogical methods and tools.

In this paper, we have presented the WelLive design game that seems to be an excellent tool for
involving students into the collaborative innovation process, to ease their abilities to understand new
complex concepts (e.g. open data) and to design concrete digital services in relatively short time. The
WeLive design game is extensively transferable to targets outside the WelLive project and it have has
been successfully used in forming groups in during different study units than actual targeted.

According to our experience design games seem to be in appropriate method when the objectives are:
(1) to make tacit knowledge visible through joint activity, (2) to create shared understanding within a
team, and (3) support group learning. In addition, design games provide a forum for the dialogue of
multidisciplinary design team and end users.
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