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Abstract: The call for innovative, integrative, and holistic approaches in university education is not
a new idea. However, now there seems to be a greater sense of urgency than ever before, because
of rapid changes and increasing competition around the world. In fact, to cultivate university
students through cross-disciplinary and experiential courses alone is a challenging journey for both
curriculum design and learning. In Taiwan, Asian Smart Living International School (ASLIS) has
been founded to provide a new multidisciplinary education module since 2011. In 2012, ASLIS
(ASLIS2012) gathered 55 participants, including professors and graduated students from 6
countries with diverse specialties to co-create together in three community-based living labs. This
study has first presented curriculum design and implementation, especially a set of Smart Toolkits
created to assist collaboration with different disciplines. Furthermore, the study concluded the key
successful factors of multidisciplinary collaboration in the community-based design projects,
including: 1) experience visualization and communication, 2) involvement and commitment from
stakeholders, and 3) deep dive into learning sites. Finally, on the basis of the experiences with
ASLIS2012, the authors suggested some directions for sustainable development for similar
programs.
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1. Introduction

The 21st century is the combination of complex systems [1], and real-world problems rarely lead to single-
discipline solution [2]. In recent years, new global competition of service/product innovation has generated a
desire for much broader knowledge and skills in the workplace, requiring academic institutions to respond to the
challenges [22]. In fact, considerable attention has arisen over multidisciplinary teams in service/product
development in businesses, and multidisciplinary collaboration is seen as a guarantee for successful innovation
because of the assumption that they will deal better with the complexity [24]. However, graduate and under-
graduate education has been characterized by highly individualized approaches in the past [12], and students
rarely get the chance to represent their domain discipline and co-create with others [24]. Furthermore, in a
practical context, collaboration across disciplines has new challenges including high heterogeneity, uncertainty,
distrust, and difficulties in knowing the “language” of different disciplines [4,7,10], which sometimes even results
in a conflict of positions and high costs. Consequently, what is the best way to prepare students for dealing with
complex problems through multidisciplinary collaboration in the future? Is there some type of innovative tool that

could help them?



With these thoughts in mind, sponsored by Ministry of Education in Taiwan, Asian Smart Living International
School (ASLIS) has been founded to provide a new multidisciplinary education module since 2011. In 2012,
ASLIS (ASLIS2012) gathered 55 participants, including professors and graduated students from 6 countries
(Japan, Korea, Singapore, Netherlands, Taiwan, and United States) with diverse specialties (design, electrical
engineering, architecture, journalism, administration, computer science, and geography) to co-create together in a
five-day program. All participants were divided into six teams and expected to focus on social and community
sustainability in three rural societies of Taiwan. Based on the Service Design approach with the 4Ds (discover,
define, develop, and deliver), the students were given the opportunity to experience and explore the three living
labs, and interact with local residents and specialists in the fields of traditional industries. By defining the needs
and service gaps of the three learning sites, each team developed a community based service design through a
three-day workshop, and made a final presentation to the local representatives. Moreover, in order to establish a
“communication bridge” among the different disciplines, ASLIS2012 created a set of Smart Toolkits based on the
core concepts of Service Design. The Smart Toolkits were not only employed to help the students with different
backgrounds to develop and visualize a personal customer journey map, but could also vividly and effectively
represent and record the experiences gained through activities. This article presents the design, implementation
and outcomes of ASLIS2012, and concludes the key successful factors and insights in multidisciplinary

collaboration design.

2. Design Concepts behind ASL1S2012

2.1 Experiential Learning in Living Labs

When we make experiential learning the core concept in curriculum design, all the teachers, staff, and students
are a part of the whole learning journey. Basically, experiential learning is learning through reflecting on living
and doing. Kolb [14] defines learning as a process based on experience: “Learning is the process whereby
knowledge is created through the transformation of experience” (p. 38). Today, experiential learning is one of the
most powerful teaching and learning tools [16], and it requires self-initiative, an “intention to learn”, and an
“active phase of learning” [17]. Consequently, that is the main reason why we chose the living labs - three rural
communities of Taiwan as the learning sites in ASLIS2012. A living lab is not only a user-centered and open
innovation ecosystem [5], but a research methodology for sensing, prototyping, validating and refining complex
solutions in multiple and evolving real life contexts as well [8]. We hope all participants could get real and deep
experiences that inspire self-motivation for learning and collaboration with others. On the other hand, all the
community based design outcomes were not only concepts, but also deliverable solutions that could be left with

local key stakeholders to carry out in the future.

2.2 Multidisciplinary Value Co-Creation

One of the crucial elements of a living lab is value co-creation [19]. Sander and Stappers [20] defined value co-
creation as: “any act of collective creativity that is shared by two or more people.” Visser et al. [23] found that the
members of value co-creation can include interdisciplinary experienced experts, such as customers, designers, and
related stakeholders. Actually, value co-creation today is not only an open process; it is a common goal that hopes
to be achieved through interdisciplinary thinking [9]. In fact, the curriculum design of ASLIS2012 itself is a co-

creation journey. Based on the experience of ASLIS in 2011, we formed an organizing committee in early 2012



and invited university professors, students who had already attended ASLIS in 2011, industry practitioners, and
even the representatives of the three rural societies to co-create the activities and schedule. Furthermore, from
students’ perspectives, they could cooperate with team members with different disciplines and nationalities (or
cultural backgrounds). ASLIS2012 recruited 36 graduated students from 6 countries with diverse specialties.
During the five-day program, they learned from local people’s lives through deep dive exploration, and then co-
created and tested the design with them.

2.3 Experience Visualization through Smart Toolkits

To enhance the efficiency and effectiveness of communication in multidisciplinary co-creation, the Smart
Toolkits was created for ASLIS2012. The Smart Toolkits were designed based on the concepts of a service design
tool - customer journey map to help students visualize their experiences. The customer journey map is an oriented
graph that describes the journey of a user by representing the different touchpoints that characterize his/her
interaction with the service [25]. First of all, students take pictures of every service touchpoint with smartphones
during activities, which are then compiled on a computer. It not only helps students map their journey with images
but also allows them to write freely about each picture so that experiences at each touch point can be elaborated on.
This facilitates the recall and discussion of the target experience or location afterwards. In addition, it can be
extremely helpful when students deliver their proposals. Here are the steps for using the Smart Toolkits: 1) take
photos of touchpoints with smartphones or cameras during field exploration; 2) put photos in order on computer; 3)

make an individual customer journey map on website with images. The use of the Smart Toolkits allows the

students to transform their concepts and ideas into a systematic format, and helps the organizer evaluate and

improve the teaching module for future use, as shown in Figure 1.
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Figure.1 Smart Toolkits

2.4 Focus and Objectives in ASL1S2012

The main focus of ASLIS2012 was "Redesign for Sustainability”. Students were expected to focus on
sustainability in rural societies and, through which, to promote and enhance the community development of smart
living in Taiwan. The living labs chosen for this year were three local communities in Yilan County: 1) Baimi
Clogs Village; 2) Jenju Village Community; 3) Greater Erjie Community. Each has distinct traditional industries

and is facing different problems arising from modernization. Students spent time experiencing and exploring the



three living labs so they could observe, experience, and learn about their environment, history, culture, and
industrial development backgrounds. They had opportunities to interact with tourists, local residents and
specialists in the fields of traditional industries. In addition, students were also given the opportunity to assess the
actual needs, resources, and goals of the communities to generate new ideas.

Moreover, service design, an emerging methodology, has been treated as a feasible approach of designing for
holistic experiences to reach people through different touchpoints over time [21], and also refers to the design of
an integrated, favorable, and unforgettable service experience [3]. ASLIS2012 addressed topical issues and
provides active learning opportunities for students through experiential and community based activities. The
curriculum was based on the double diamond design model (4Ds), a prominent service design approach. As stated
earlier, this design process was divided into 4 phases: Discover, Define, Develop, and Deliver [6], which mapped
the divergent and convergent stages of the process. The three main objectives of ASLIS2012 were: 1) unlocking
new community based design concepts for sustainable development of the rural society and economy, 2) adopting
smart living technologies as an innovative and effective learning tool in a rural community, and 3) developing

community based innovative prototypes of learning courses.

3. The Learning Journey of ASL1S2012

Themes covered this year were designed so students could experience and discover the circumstances and
issues related to conservation for quality life, aging happily, and innovation and refinement of tradition. Courses
included: 1) KAVALAN; 2) Clogs Music; 3) New Life for Straw; 4) Paper the Future; and 5) Neverland 2.0
Workshop (as Figure 2). First of all, KAVALAN, tried to provide students with overall knowledge of Yilan County.
By visiting Lanyang Museum, the ecological museum that combines the natural and cultural resources of Yilan,
the overview acquainted students with Yilan’s geographical features, history, and cultural and industrial

development. This served as a good foundation for further learning when undergoing future activities in this

region.
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The second day was spent in three different learning sites allowing students to observe, experience, and learn
about their environment, history, culture, and development backgrounds. Each of the three rural learning sites
presented a specific theme (as Table 1). First, Clogs Music - conservation for quality life, addressed the issue of
conservation, seeking to propose convincing alternatives to creating pollution while continuing the development
of the local traditional industry. Therefore, proposing convincing strategies that were eco-friendly, low energy, and
used recycled content was critical for the Baimi Clogs Village. Second, New Life for Straw - aging happily,
introduced the growth of the elderly population in Taiwanese communities, and how active aging can be adapted
into community settings. Thus, how to make healthy and enjoyable communities for active aging was critical for
the Jenju Village Community. Third, Paper the future - innovation and refinement from tradition, focused on
refining the local industry while preserving its tradition. So how to integrate crafts and design into new products
or services for sustainable development was crucial for the Greater Erjie Community. Finally, after everyone had
initial understanding and experience regarding the three rural communities, each team then decided on one

community as the design target.

Table 1. The Three Learning Sites of ASLIS2012

Theme Learning Site | Local Industry Design Challenge
Baimi Cloas Conservation for quality life - how might we fight against
Clogs Music ) g Clogs pollution for quality life while continuing the development
Village o . :
of local traditional industries?
New Life for | Jenju Village Rice/Straw Delightful way to age - how might we make healthy and
Straw Community enjoyable communities for active aging?
Paper the Greater Erjie Paper Innovation and refinement from tradition - how might we
future Community P refine the local industry while preserving its tradition?

Finally, during the Neverland 2.0 Workshop, every team had a second chance to visit the targeted community to
gather more in-depth information. Most of the teams went back to make more observations and have discussions
with or interview local residents and tourists. In addition, most of the student recorded the critical touchpoints
through the Smart Toolkits. The customer journey map was created to allow the students to record their precious
memories and also became a useful tool (or visual language) to communicate with different disciplines. For
ASLIS in 2011 we arranged a coach team and an elaborate procedure to guide the design process. However, we
decided to give the ownership back to the teams in ASLIS2012. In other words, the mentor (teachers) of each team
could arrange their own schedules and design methods in a three-day workshop, and team members (students)
developed innovative proposals responding to the themes covered without step-by-step guidelines. We did leave a
lot of responsibilities and autonomy to the students during this multidisciplinary collaboration design journey,
because we believed this is what they would experience in real life. At the end of the workshop, the key

stakeholders and representatives of the three communities were invited to act as critics at the final presentation,



and they gave valuable comments and feedbacks to the students regarding the design proposals. The presence of

these community people raised the bar for each team and made this program more serious.

4. Discussion

Learning is the way of developing knowledge, both for the individual and between individuals [11]. The five-
day ASLI1S2012 program was full of challenges and fun. Each team was ambitious and did an incredible job after
the workshop. At the final presentation, most of the three community representatives thought the design concepts
were innovative and attractive, although adjustments were still needed from a practical perspective. In addition, it
is without saying that through cross-culture and multidiscipline learning, team members helped each other achieve
what they never could do on their own. In conclusion, we first conclude three critical successful factors of
multidisciplinary collaboration in community based design projects: 1) experience visualization and
communication; 2) involvement and commitment from stakeholders; 3) deep dive into learning sites. Then, we

suggested the following directions for sustainable development for similar programs.

4.1 Critical Successful Factors

Experience Visualization and Communication. Communication issues are always the main challenge of an
interdisciplinary workshop, especially an international one with a very tight schedule. In addition to language
barriers, the students had to overcome and get used to the culture differences, because the design problems that
were addressed by local students might not be serious issues in other countries. Therefore, we arranged “seed
teacher assistants” and “site facilitators” to visit the three communities before ASLIS2012 to obtain basic
information and ideas, so they could either give an orientation to the team members or serve as tour
guides/translators. Moreover, we believe the students could have better interaction through visual connection, so
the Smart Toolkits were created in this program to help students easily build up their own customer journey maps.
Although every team had the same schedule, we found there were still some differences among team members’
customer journey maps. By comparing the pictures of touchpoints with each other, students not only got new ideas,
but also learned from other disciplines and cultures. Of course, we did see many other design methodologies used
by mentors in ASLIS2012, including stakeholders map, service blueprint, rapid prototyping, and so on. One
common purpose was to enhance communication and understanding though visualization and prototype. That was
also the reason why we recruited many students with design backgrounds this year. Ideally, we liked to have two
designers in each team to match other disciplines based on the potential needs of each local community. However,
the distribution was not achieved because the program attracted too many design students, and that caused some
teams to have more similar discipline backgrounds. To solve this problem, more specific criteria for student

recruitment may be required in the next ASLIS or similar multidiscipline learning programs.

Involvement and Commitment from Stakeholders. To create an experiential learning environment based on
the three living labs, all the participants of the back and front stages were quite important. First of all, organizing
the committee of ASLIS2012 and inviting key representatives of the three local communities to co-create the
curriculum. Basically, all the communities were facing the same problems with aging population, local traditional
industry development, and job creation. However, on the other hand, each community had its own unique
characteristics and internal issues that needed to be solved. Consequently, the early involvement of the three

communities helped us clarify their expectations and limitations about program collaboration. In fact, to help



bring local and international students up to speed in a short time, all three communities arranged decent learning
and experiential activities and even recommended many key interviewees for team discovery. A community-based
design project cannot be successful without the support from the local stakeholders.

Furthermore, another key stakeholder of ASLIS2012 was the team mentors (teachers). Most mentors said that
they were also facing new relationship dynamics with the students, because they were not “experts” but “coaches”
[18] in the multidisciplinary collaboration process. Sometimes they needed to “let go”, or become one of the team
members in certain activities to learn from the communities. Moreover, since there were no specific instructions
for design process or method, the mentors were responsible for design facilitation as well. In ASL1S2012, we had
mentors from the Netherlands, Japan, Korea, United States, and Taiwan, and they provided different methods and
assistance depending on the needs of every team. Finally, it goes without saying that all the staff and assistants
were the unsung heroes, who gave unspoken but crucial support throughout this wonderful journey. Those
supports included schedule management, resources coordination, and “nanny” service for foreign students. The

involvement and commitment of all these people were the foundation in establishing the learning ecosystem.

Deep Diving into Learning Sites. Time is another critical issue of multidisciplinary collaboration, especially
for a community-based design project. Learning is the process of discerning new parts and new relations between
parts, and thereby constituting a new understanding of the phenomenon by transforming the parts into a new
whole [15]. Therefore, every team started their interaction and exploration before this program began through
social media - Facebook. Students could get background information of the three learning sites earlier. In addition,
during their time in ASLIS2012, every team had the opportunity to explore all three learning sites then choose one
as the targeted community. In other words, the design issue was not assigned by us (or chosen randomly), but
chosen by students. After that, every team had another chance to go back to the community to do deeper discovery
and co-create with local stakeholders. It is similar to the idea — Deep Dive, the generic innovation process in
IDEO, which is based on observations, designers’ immersion, and rapid visualization [13]. Although the students
were from different knowledge disciplines and countries, they shared a common language — the users’ needed to
communicate with each other. In this case, students had active learning because of the true experiences gained
though deep dive in communities. However, the five-day program was still too short to have time to test the first
design prototype in the three communities, or even discover the new issues brought out by the first design
prototype. Notwithstanding the tight schedule in ASLIS2012, we believed the more time spent in experiencing,

the better communication and design outcome in multidisciplinary collaboration.

4.4 Following Directions for Sustainable Development

Basically, ASLIS2012 was not seen as a general learning program. That was also the reason we chose three
communities to be living labs, because design concepts could be fulfilled through co-creating with local
stakeholders. We believe that would increase motivation for active learning and multidisciplinary collaboration.
However, in light of sustainable development after similar programs, several suggestions are concluded. First of
all, recording the whole learning journey is highly recommended, because a lot of insights could be very helpful
for programs in the future or become good material for both teaching and communities. Consequently, after
ASLIS2012, we edited a project report including the learning records and feedback of every team (as Figure 3).
The project report not only helped us communicate experiences, but also created new ideas for future program

design. Furthermore, the three communities were key stakeholders of ASLIS2012 and also crucial in



implementing the concepts in the future. Therefore, in addition to learning from communities, we wanted to leave
knowledge and methods with them as well. Because every project has its time and resource limitations, it is very
important for communities to have the ability to coordinate the program themselves. More and more ideas could
be carried out by long-term co-creation with customers and other stakeholders. Obviously, that would be another

learning journey for local communities.

] DEVELOP

Next, we brainstormed collectively for solutions to the problems mentioned
above. We used a technique called *Five ldeas’, where each person writes down
his or her idea quickly on a piece of paper, hand it to the person on their right, and
the person who receives it either comments on the idea or adds more details to it.
We repeat this until the original writer gets her or his paper back. Then, everyone
shares their ideas, and we all decide on which ones have the most potential by
voting. As we delve deeper into each of these ideas, we merge together divergent
viewpoints and get rid of extraneous information. In this sense, the process is
similar to cells diving and merging together again.

E

| DELIVER

Although Bai-mi village is close to a train station, it does not see many visitors.
This is because there is a lack of publicity and information available for tourists.
In order to make Bai-mi more visible to the outside world, we created a graph of
loops that link the village itself with visitors, products, and partnerships with other
communities. A service which links together these four areas will be sustainable
over the long-term. We continued to use this graph to gauge the effectiveness
of our service design, and hope that it can be applied to other Taiwanese
communities as well. Our goal is to design a service that encourages villagers
and visitors to interact with each other, and for visitors to share their experiences
with their friends back home. Hence, we want to design a line of postcards with
QR codes that link to individual accounts. Each visitor can stores their unique
photos and memories of Bai-mi in their account, and send the postcard to their
friends. Their friends can then, upon just a scan of the QR code, gain access to an
individualized impression of Bai-mi. Maybe they will then be inspired to visit Bai-
mi themselves!
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Figure 3 A Project Report of ASL1S2012

5. Conclusion

To conclude, the present study is preliminary research on multidisciplinary collaboration in community based
design projects. Through the case of ASLIS2012, this article presents the curriculum design and implementation
process, especially the Smart Toolkits created to assist multidisciplinary collaboration. That helped team members
visualize their experiences through a customer journey map that became very useful language in the
communication process. Furthermore, the study concluded the key successful factors of multidisciplinary
collaboration in community based design projects. First of all, by using the Smart Toolkits and design methods to
visualize experiences, the international and multidisciplinary team members could communicate with each other
efficiently and effectively. Second, in a community based design project, stakeholders’ involvement and
commitment are very important to curriculum design. For ASLIS2012, the community representatives, mentors,
and staff were all key stakeholders in this learning ecosystem. Third, it is also very crucial for team members to
spend time to get deeper understanding of the learning sites. Through deep diving into the community, users’

needs were not only clarified, but could be the common language to communicate in the multidisciplinary



collaboration process. Finally, based on the experiences with ASLIS2012, we also provided suggestions for
sustainable development after the program. Knowledge management is very crucial to multidisciplinary
collaboration program, and recording the whole learning journey is valuable for teaching and local communities.
In addition, more ideas could be created and delivered if the key representatives can have the capability to
coordinate multidisciplinary collaboration by themselves.
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