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Introduction 
 
We begin the discussion of interdisciplinary programs with the premise that we all want to improve the 
quality and relevance of our programs so that our graduates will be competitive and successful. To this 
end, effective curriculum design requires us to anticipate the future of the field and to integrate best 
practices. This integration may span several dimensions: the blending of past and present practices; 
across philosophies within a program; across different schools, disciplines, and even institutions. 
 
It is far more complicated to implement an interdisciplinary program within an institution than to develop a 
strong discipline-specific program. Despite the fact that many professional programs are working within 
their institutions to develop interdisciplinary programs, there is very little collaboration between institutions 
to share approaches to common administrative problems and curricular successes. While interdisciplinary 
collaboration has become fashionable at all levels of university academic communities, the interest in 
collaboration among those professional disciplines involved in product development has been particularly 
strong. This relatively recent interest in leveraging the strengths of related disciplines may reflect the 
recognition that product development in professional settings requires an ever-increasing range of skills 
and functions.  
 
Academic industrial design programs traditionally have developed products with little or no input from 
other, closely associated fields—failing to make use of resources that were nearby and potentially highly 
useful to the process. This has been equally true of engineering and business, the two colleges we most 
need to partner with. Isolated curricular programs stand in marked contrast to the way product 
development occurs in today’s business world. Not only in the US, but throughout the world, ID programs 
recognize that interdisciplinary teams are the future of our profession. Increasingly, the professional 
product development process has moved away from “over the wall,” segmented product development, 
and toward a collaborative effort—one that encourages professionals to stretch their skill levels and work 
outside their narrow areas of expertise, working together to produce better products and services. 
 
There are many benefits to be derived from interdisciplinary product-development studios in university 
settings. By definition, they bring together students and faculty from diverse programs—students and 
faculty with different areas of expertise, who work in different ways and bring different skill sets to the 
collaboration—and put them into an environment that simulates the workplace that they hope to enter. 
Interdisciplinary collaboration produces a level of depth and detail that students cannot hope to generate 
in isolation, and it places the project solution and users at the center of the endeavor, where they should 
be. Students, faculty, and the final project all benefit from an interdisciplinary approach. 
 
A few schools have already recognized the importance of an interdisciplinary perspective, and have had 
programs running for several years or more; for instance, Carnegie Mellon, the University of Cincinnati, 
the University of Illinois-Chicago Circle, and Stanford University. Many other programs recognize the 
importance of this approach, and are at various stages of implementing their own programs. Our school, 
Virginia Tech, is three years into a curriculum development process that is gaining recognition and 
support across the university. 
 
This paper provides an overview of the primary challenges and insights encountered by four members of 
our interdisciplinary faculty team who led a collaborative project funded by Procter & Gamble in spring 
2006. This project was the first of three different and successful collaborative activities and was followed 



by a funded faculty research team charged to develop funding proposals for interdisciplinary product 
development; and an undergraduate interdisciplinary product development studio that resulted in five 
provisional patent applications out of eleven team projects, from one semester’s work. 
 
Being Interdisciplinary: People, Place, and Process 
 
Assembling and administering an Interdisciplinary Product Development Team (IPDT) within a university 
setting is different, and perhaps more difficult, than doing so in a business environment. The culture of the 
workplace demands interdisciplinary collaboration. In academia, more often than not, it is an option. It 
often appears to stand in direct opposition to the tradition of a professional education. It requires more 
than just the desire and good intent of forward-thinking faculty to make it successful. While universities 
are making collaborative research a focus on their campuses, it remains up to the faculty involved to 
make it work, even in the face of administrative obstacles.  
 
Challenges to interdisciplinary work in a university setting include dealing with preexisting institution 
characteristics, such as multiple reporting structures, budgeting, and accounting. In addition, differences 
between academic department norms for recognizing and rewarding achievement must be addressed. 
Some departments may value development of products as a course outcome, while others may only 
value papers and conference participation. Faculty workload norms may also differ, resulting in varying 
expectations of teaching, research and service. An obvious derivative of different workload composition is 
that different amounts of time may be available for various aspects of interdisciplinary investment and 
those times may also vary from students and faculty in other departments, creating scheduling 
nightmares. 
 
Aside from the time scheduling of faculty and students from various departments, differing class meeting 
time modules, finding a space for the class and faculty preparation are major challenges as each 
participating department is usually space challenged and understandably reluctant to devote space to a 
class that will likely be populated by a majority of faculty and students from other departments. All of 
these challenges, of course, can only be addressed successfully if there is a core faculty that is united in 
spirit and purpose, and with the support of their home departments. 
 

Building faculty teams, or how to keep the faculty happy. While the goal of an IPDT is 
educational, and aimed at a valuable experience for the students, it only succeeds if the various 
faculty are committed to the concept. The faculty organize the classes, find the sponsorships, and 
structure the projects. There are many opportunities for faculty to advance their careers through 
successful class outcomes, potential development of intellectual property, better placement of 
graduates, paper publication, and additional funding streams. There must be long-term benefits 
for faculty participation to match the long-term commitment to the program, which we have 
recognized as a mandatory component for success. 
 
What we’re about to suggest here may at first reading seem arbitrary. It is definitely contrary to 
standard university procedures, and it isn’t actually easy, but we believe it is has been 
instrumental to our success. One of the major reasons that our team has stayed together, that our 
members have chosen to return to this team, semester after semester, even when having to 
teach an interdisciplinary course as an overload, is that we like each other. We respect the skills 
and perspective that each brings to the team. We have a group that works well together because 
we get along well and we find the environment to be stimulating, rewarding, and fun.  
 
An important component of the team approach is being able to trust that it is a team, and that it 
will remain intact across projects, and over time. This integrity of longevity is equally, if not more, 
important than the complement of skills held by the team members. Faculties realize that different 
projects will require different levels of effort, and different skills. As a result, achieving a 
compensatory reward structure, in which effort invested is matched by rewards, both intrinsic and 
extrinsic, requires patience and a long time horizon.  
 



The traditional team building process within a university is to decide on a project, and then find 
people with the particular skills needed to solve the problem. While that model can work, it offers 
little opportunity to build a successful, ongoing IPDT. Our team believes that it is much better to 
start with a core group of people who like each other and can get along, and then turn them loose 
on a project. Obviously, they have to have discipline-specific skills that they can contribute, but 
finding people with skills in a university is not difficult. 
  
The core group of our team represents the disciplines of computer and electrical engineering, 
industrial design, and marketing. Computer and electrical engineering brings technical expertise 
and functional rigor to the process while marketing enriches the process with user values and 
motivation factors, and industrial design combines those resources into a tangible, user-centered 
form. This core is expanded with each project depending on its nature and specific challenges. 
For instance, the faculty team for an interdisciplinary class on product development for the 
building construction industry also included faculty from industrial hygiene & building construction 
(Figure 1). After two successful studios, we have recognized that we could further enrich our core 
group with someone from the social sciences who could inform our work with a stronger 
representation of human values. 

 

 
Figure 1. 

 
Building student teams, or how to keep the students happy. Many of the factors that make 
interdisciplinary collaboration rewarding for faculty translate quite readily to the student teams. 
For instance, to build the teams, we identified and recruited students we felt had the 
characteristics to work well in groups to be in the studios (more about what those characteristics 
are in a moment). It was not difficult to convince them that the experience would be rewarding, 
fun and beneficial in preparing them for professional entry. On completion of the studio, they 
recognized that the experience and confidence that they gained will enable them be successful in 
professional IPDTs.  
 
Making it valuable for students. Show students that they can produce more as a team and 
achieve higher quality results than they ever could as individuals. Working with students from the 
various disciplines, we have found that “when you’re a hammer, everything looks like a nail.” 
Engineering students tend to see a mathematical optimization problem, industrial design students 



tend to see a “form” problem, and marketing students tend to see a communication problem. By 
bringing these groups together and breaking the borders that exist between them, we enable 
more creative thinking and the emergence of ideas that are not tied to existing disciplines and 
pre-conceived solutions. We want the students to become comfortable with working in the 
margins between disciplines, where the real solutions to real problems often reside. 
 

Establishing Studio Ground Rules 
 
One of the resources we leaned fairly heavily on in the beginning was a video called the “Deep Dive,” 
produced by Nightline (ABC-TV). In it, Nightline charged IDEO with the particularly arduous task of 
creating a product, a shopping cart, in five days. The artificially short time frame meant that there wasn’t a 
lot to learn about product development from the video, but there was a lot to learn about the kind of 
people IDEO put together in teams and how to put those people together. There’s also quite a bit about 
this in Tom Kelley’s book, The Art of Innovation. 
 
IDEO’s two guiding mantras (which we unabashedly appropriated) were “Get T-shaped people” and 
“Check your discipline at the door.” A T-shaped person is one who has specific skill and depth at that skill 
(the upright of the T) but can work with people of other disciplines (the horizontal member of the T). We 
have found this advice to be invaluable and we strongly recommend that students who exhibit these traits 
be recruited to the team. “Check your discipline at the door” means just that. In fact, we have found that 
having all students work on research, problem identification, opportunity definition and initial solution 
concepts before allowing them to begin applying their disciplinary expertise raises their appreciation of, 
and dependence on, other team members to achieve results that exceed the limits of their expertise. 

 
Having patience. Socialization is important for collaboration because it leads to trust as well as 
accountability. Students must have time to get to know each other (much more important than 
one may think) and recognize the value of each other as team members. This is very hard to do 
in a semester, and even harder in a quarter. A much better system, if possible, would be to have 
a full academic year—30 weeks in either 2 semesters or 3 quarters. 
 
Letting things happen. Make room for serendipity. Perhaps, counterintuitively, the opportunity 
for insight that occurs when people and processes are newly co-evolving is the first victim of 
procedural codification. Fortunately, students in an interdisciplinary collaborative are an ongoing 
opportunity for fresh insight. The challenge for IPDT faculty is to not squelch serendipity, as we 
recognize the potential for pitfalls and hazards, based on warning signs from previous 
collaborative studios. Let the students find things that they weren’t looking for, things that have no 
immediate connection to the project. These serendipitous discoveries can prove to be the most 
important ones made during the project. 
 
A place of our own, or where do you do it? It’s not just space, it’s appropriate space, where 
students can work at odd hours and where every member of the team feels that he has 
ownership. Early in our history, we did not realize how important it was to have a place of our 
own; now, we do. It’s better to be on neutral ground in some place that isn’t great, than to be on 
one department’s turf. It is also important to have a place that functions as a sort of reverse 
archaeological dig, a place where the history of the project is easily reconstructed: a repository of 
ideas, efforts, research, and half-baked prototypes, as well as diversions and spin-offs, and dirty 
coffee cups. For the duration of the course, this is the place that becomes the home base for this 
process, and for this group of people. 
 
A critical element in encouraging collaboration, and in getting students to interact across 
disciplines is to provide a space in which there are no physical or disciplinary boundaries, no 
rights of eminent domain, and no preexisting norms for working hours. The social and cultural 
norms have to evolve (albeit, as quickly as possible) across students’ academic affiliations and 
lineages. 

 
Designing the Process Intelligently  



 
The process that loosely guides our studio approach didn’t leap into being fully formed, and it will 
continue to change and likely evolve with every subsequent design studio, but our interdisciplinary design 
process builds upon and bridges our individual strengths in industrial design, business, and technology to 
holistically solve the range of issues faced by a product design imperative.  

 
Our design process guides every studio. Each is an open environment where students learn from each 
other in a dynamically developing systems structure; groups form, develop ideas, articulate needs and 
characteristics, disassemble and reassemble—based on interest and shared needs of their designed 
components. These teams proceed to develop the projects through schematic sketches, computer 
models, and physical prototypes. Faculty simultaneously seed entrepreneurial activities providing access 
to tooling, components, additional faculty or industry expertise, playing the role of both coach and critic— 
but always moving the project to the next level. 
 
Our interdisciplinary design process is based on four principles: 

 
1.  The T-shaped person. Beyond recruiting this student, the faculty must actively encourage this 
activity on a regular basis lest they fall back into discipline specificity. 
 

2.  Check your discipline at the door. Contribute whatever you have, whatever you think, whatever you 
can learn, to the team. Everyone in the class is expected to make contributions at every stage of 
the process, regardless of your specialty. 
 

3.  Your team role and participation will change during the problem seeking, brainstorming, alternative 
development, and schematic prototyping phases of the class. 
 

4.  Be innovative but not flamboyant. 
 
Being Adaptive. Being adaptive is a prerequisite for interdisciplinary success. Operational issues 
will arise, some significant and some quite mundane, which will affect the potential for success 
and therefore must be addressed. Our team encountered each of the following issues during one 
or all of our three collaborations. In each case, the issue had a deceptively simple, process-based 
element that masked a deeper, institutional/cultural component that had to be addressed.  
 
Who gets the credit? The simple, procedural element is how to register students from different 
programs for a collaborative class. Could one omnibus course be the answer? Then, which 
faculty member gets the credit? Multiple courses? Then, how is enrollment determined and 
capped, and where should the class be held? These are issues that we have not resolved and we 
continue to operate in a patchwork of several course numbers, with some faculty being credited 
against their assigned teaching loads while others teach the class as independent study or even 
as an overload. 
 
On a deeper level, the issue is that of determining how faculty contributions are valued by their 
respective programs. When student credit hours are the coin of the realm, giving away the 
lucre—even in the name of interdisciplinary productivity—doesn’t score points with the home 
department. 
 
Who gets the money? Our team has developed and submitted three major proposals for funded 
research in the past academic year (all pending) as part of our charge as having been awarded 
an Interdisciplinary Research Team Fellowship award by our university. 
 
When grant proposals are submitted, paperwork to indicate the distribution of grant funds for 
funded projects becomes vitally important to everyone with signature authority. In this case, the 
simple, procedural element is the knowledge of which account number goes on a particular line.  
 



Of far greater interest to the signatories, however, is the percentage of funds that will be 
disbursed into college coffers. Even when the team is able to work a simple internal solution, 
such as, “Let’s split the money evenly among us on every grant, and assume that over the long 
run we’ll all contribute equally,” external authorities often want to increase the percentage that 
accrues to each home department. An additional complication is introduced when a team 
member is housed in two departments. The process is even further complicated by differing 
policies between departments, which we have found to be common practice. 
 
Cultural anomalies in the studio. Within the collaborative studio, the academic mixing pot 
poses challenges. For instance, grading cultures differ across programs, and students and faculty 
have to develop and adjust to new cultural norms. Similarly, teaching styles vary across cultures, 
a characteristic that requires both faculty and students to quickly adapt to an accepted common 
ground. Even for a process as common as teaching evaluations, there are complications. For 
instance, if the course is cross-listed between departments, which department administers the 
evaluation? The faculty teaching the course as an overload are not evaluated, which in turn can 
hinder promotion and annual salary adjustments. 

 
Conclusion 
 
While universities unanimously support the concept of interdisciplinary design, there are clearly many 
administrative obstacles that impede the process. We are all exploring new territories and navigating a 
landscape that was designed for the decaying ‘silo’ structure of old academia. There will be a period of 
adjustments and challenges for everyone involved in this relatively new paradigm of professional 
education. Our team would declare enthusiastically that the rewards far outweigh the obstacles, and in 
time, those obstacles will disappear, perhaps even reversing the tables to make teaching and learning in 
disciplinary silos difficult, if not impossible. 
 
 
 


