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Introduction 
 
Last year, at the 2003 IDSA NEC Conference, the authors of this paper introduced the academic 
design community to a new interdisciplinary product development course (IPD) that they were 
teaching together for the first time at the University of Illinois at Chicago. In this paper, the authors 
share with the academic design community some of the lessons they have learned from the first 
two years of teaching the course. These lessons focus around the effective functioning of 
interdisciplinary student teams, of which industrial designers are important members as well as 
contributors to their team’s end product. 
 
What is IPD? 
 
The IPD course is a two-semester curriculum that combines students from industrial design, 
mechanical engineering, and business to work together in cross-functional teams to research and 
develop new products for a client company (sponsor). The course integrates interdisciplinary 
teams with the latest market research, engineering, and design technologies, and best practices 
for innovative product development. The course focuses on the early stages (Fuzzy Front End) of 
the development process, from team formation to identifying market opportunities through initial 
prototyping. The course approaches product development as a parallel process with true 
integration of all three disciplines from the very beginning of the stage gated process. 
 
The course is team taught by faculty from the three colleges within the university.  Each year, 
they recruit a company to be the corporate sponsor and serve as the client, providing the financial 
support necessary to incorporate outside resources and materials not normally available within an 
academic environment. The client’s funds, given to the university in the form of a gift to the 
course, are used to cover course expenses such as professionally conducted team building 
exercises, market research, creativity facilitation, focus groups, rapid prototyping, materials and 
supplies, as well as other significant course expenses. The deliverables to the client from each 
team are market and contextual research results, product concepts, models, prototypes and 
marketing plans. 
 
Students taking the course are required to sign a confidentiality nondisclosure agreement (NDA), 
and an intellectual property (IP) agreement that gives the client company ownership of the work 
product of the student teams. Also, the client company signs a royalty agreement with the 
university to provide it with a small royalty fee from the profits of any IPD based product the client 
successfully commercializes. 
 



For the first year of IPD, (2002–2003) the client company/sponsor was Whirlpool Corporation. For 
the second year (2003–2004), it was a small Chicago-based toy company, Rehkemper, and this 
coming year (2004–2005) it will be the Copco division of Wilton Industries. For the following year 
(2005–2006), the client/sponsor will be Argonne National Laboratory. From each client company 
the faculty requests a challenging assignment that is just off the client’s radar screen due to 
resource constraints, yet is a domain of significant interest. The students, working in teams of six 
or seven (generally two students from each of the three disciplines), provide a fresh perspective 
to the client’s problem within a structured framework that is guided by researchers (the faculty) 
whose primary interest is in product development and innovation. The course faculty believes that 
the IPD experience replicates and simulates as closely as possible and practical within an 
academic environment the best practices processes and activities of product development that 
students will encounter in their professional careers. 
 
Lessons Learned from Year One: The Whirlpool Project 
 
At the start of the first year of IPD, the three faculty members made a decision to treat the 
students and their teams in a mature manner and let the student teams work out their internal 
problems on their own without faculty intervention. At the end of the second semester, at the 
conclusion of the course, the faculty distributed an elaborate and detailed, 15-page course 
evaluation form. From the feedback received from the 34 students, it was quickly learned that 
taking a hands-off approach to the students and teams was a mistake. A lot of complaints were 
received from the students regarding internal team problems that were not necessarily obvious 
based upon observation. These were mostly related to friction among team members and to 
individual team members who did not deliver their agreed upon deliverables on time causing 
difficulty for the entire team. The number one issue emerging from the students’ evaluations of 
the course was team dynamics. 
 
The faculty learned that student team dynamics do matter. The teams get hung up if their internal 
team dynamics are not healthy and have a hard time accomplishing their work and moving 
forward.  Their focus is on the internal friction rather than their work.  It was also learned that 
managing and leading a self-directed team is difficult for both faculty and students.  In the IPD 
teams, team leaders typically emerged about half way through the 30 weeks but they did not 
have the clout, power or authority to get teammates to deliver their work on time.  Also, the faculty 
found the team leaders and other team members were reluctant to request help from the faculty 
to help their team address its internal dynamics problems. 
 
As a result of faculty dissatisfaction with the team dynamics issues arising during the first year of 
IPD they decided to take a different approach in year two. They decided to be much more 
proactive and intervene whenever they sensed problems within the student teams and also tried 
to prevent them from occurring through taking preventive measures. The next section describes 
the actions the faculty took during the second year of IPD to attempt to deal with and remedy the 
team dynamics problems they encountered in the first year. 
 
Actions Taken in Year Two 
 
Taking into account student and client input as well as faculty perceptions from the inaugural 
year, the faculty instituted changes in year two in three specific areas of team management: 
 
1.  A new team-formation process was put into place. 
2.  Formal instruction (lecture) on team formation and behavior was added to the curriculum.   



3.  The faculty monitored teams more closely for signs of dysfunction and intervened more readily 
when problems appeared. 
 
These three aspects of team management will now be discussed individually. 
 
Team Formation. By the end of the first year, it was clear that the student teams were not equal in 
technical skill. It was notable that some teams had several industrial designers who could easily 
produce a communicative, attractive sketch, while other teams had only industrial designers of 
intermediate skill level; this disparity in skill level extended to the engineers and business 
students as well. In order to avoid such disparity in year two, a skills-assessment assignment was 
given at the beginning of the course: industrial design students had a portfolio review, 
engineering students were asked to generate a solid (CAD) model of a plastic spoon, and 
business students were asked to write a description of how to prepare a marketing plan. 
Consequently, by the end of the second week of the course, the faculty had a preliminary ability 
ranking of all students.  Students of both particularly high and particularly low skill levels were 
consciously spread throughout the teams; there was also an attempt to avoid pairings in which 
one student would simply take on all the work. 
 
The first year’s teams also differed in the assertiveness of the individual members. The course 
had sometimes been perceived as “ID-centric,” and this apparent bias was reflected in (or arose 
from) engineering and business students who were reticent in-group discussion, particularly 
during creativity and ideation. For the second year’s teams, the students performed a large group 
brainstorming session before the teams were chosen. This gave the faculty the opportunity to 
identify and attempt to separate the most reticent students. 
 
Another difference between the team-formation processes was dictated by the desire to balance 
the teams, but was also a desired change in its own right. In year one, the faculty had allowed 
students to request to work with (or avoid) particular students in their discipline, and these 
discipline groups were then combined into cross-functional teams by the faculty. This was partly 
to simulate a situation in which employees on a cross-functional team would be likely to know the 
other members of their discipline, partly to permit the geographically dispersed students to sort 
themselves for convenient off-campus meetings, and partly to allow the students some choice of 
their work partners. The faculty was not satisfied with the result—though at least one team was 
able to set a convenient meeting place far from campus, but close to their homes, in other teams 
existing relationships among the students seemed to prevent teams from forming a strong team 
identity. 
 
Finally, the timing of team formation and team building was adjusted. In year one, teams were 
selected and announced before class in week three; while in year two, the announcement was 
made after class in week four. While team selection was delayed, team-building activities were 
held earlier; in particular, the announcement of the teams was made over appetizers at a local 
eatery (paid for by the course), where the newly formed teams were asked to give themselves 
team names: Co2ncept, Enginuity, In2ition, Pneurotic Minds, Squid, and Zephyr. The same in-
class team-building exercise (with an outside consultant) was used as in the first year, but it was 
moved earlier in the syllabus. 
 
Formal Instruction on Team Dynamics. The faculty also made a conscious decision to discuss 
issues of team dynamics in an all-class setting more often in year two. This instruction took two 
general directions. First, the concept of a team’s progression through the stages of forming, 
storming, norming, and performing (Tuckman’s theory of team development) was presented in 
class as a general model for the evolution of a product development team. (It’s certain that at 



least some of the students absorbed this material, as one student commented at the end of the 
year, “It seemed that our team was always storming.”) Second, the faculty made a more 
concerted effort to predict and thus prepare teams for likely conflicts. This was often as simple as 
saying, for example, “Now that it is time to choose one or two of these ideas for future 
development, it is to be expected that people may feel loyalty to the ideas for which they feel 
ownership, and you may expect some conflicts over this decision.” As in the first year, the faculty 
made a point of reminding the students again and again that conflicts are resolved by the 
discussion and airing of issues, not personalities. 
 
Faculty Monitoring of Teams. Probably the most significant change in the team-management 
process was the faculty’s decision to monitor teams for signs of dysfunction and to intervene 
whenever problems were noted. There were two reasons for this decision: First, it seemed from 
student comments that problems in team interactions were a particularly large concern, and 
second, the faculty felt that self-directed teams without a defined team leader could benefit from 
more direct oversight. 
 
From the course’s inception, the faculty has attempted to strike a balance between allowing the 
teams to learn to manage themselves, and providing guidance to direct their activities. It has 
seemed clear from the beginning that the faculty should provide a clearly structured product 
development process, in which teams are required to progress from research to ideation to 
evaluation to development. Student teams are given specific tasks at specific stages: at an early 
stage, they must conduct voice of the customer (VOC) interviews and observational research, 
after which some concepts are developed. Student teams must then produce concept cards and 
submit them for testing, and so on. Iteration is encouraged, and teams may backtrack as 
necessary. All this mirrors the product-development process that graduating students are likely to 
encounter in the corporate world. What has been less clear is how to monitor the tasks and 
contribution of individual participants. Democracy is messy in comparison with dictatorship, but it 
leads to better more creative results in general. Teams are expected to make decisions as teams 
and to arrive at consensus in major matters; no individual, whether supervisor, boss, team leader, 
or faculty member, dictates what the group works on. This also means that no individual decides 
what team members do to further the team goal, and no individual has authority to require a team 
member to expend more effort. The faculty, of course, can and do give lower grades to students 
who shirk their responsibilities, but the threat of poor grades in this course is, anecdotally at least, 
an extremely poor motivator; the real-world carrot and stick of pay and employment status seem 
to carry more weight. 
 
Several times during the course of year two, the faculty intervened in team conflicts. These 
interventions took the form of direct discussions with the entire team confronting the problem. In 
the three most notable cases, the team dysfunction was related to a difficult personality conflict 
that manifested itself in a difference of opinion regarding which direction the team should take. In 
each case, the faculty directed the team to follow a particular course of action, even if that 
seemed to be taking sides in an internal conflict. Two of the three cases were strikingly similar, 
and the faculty needed only to frame a question and require the team to make a decision, by 
consensus if possible, and by majority vote if necessary. In one example, a team had to decide 
whether the air motor in their product would be powered by a reservoir with a hand-pump or 
disposable pressurized cartridges. Each approach had one strong proponent on the team, each 
accused by the other of intransigence or worse. The faculty resolution centered not on these 
interested parties, but on the remaining majority of the team who neither took sides nor insisted 
on a group resolution—the group was required to assemble all evidence, discuss it once without 
repetition, and then make a group decision with no abstentions. The second case of this type was 
similar.   



 
The third case of faculty intervention was the most radical. This was a situation in which the team 
spent the first term simultaneously considering two vastly different avenues of development. In 
the opinion of the faculty, the end-of-the-first-semester presentations to the client made it clear 
that one of the two should be dropped from consideration. While most of the team agreed with 
that assessment, the agreement was not unanimous. In this case, the faculty demanded the team 
take the majority opinion and considers the matter closed to further discussion. The team did 
pursue the majority’s favored idea, there was no following significant discussion of the rejected 
idea (the faculty cannot be certain that it was never brought up casually), and the potential 
problem personalities of the two principal actors never surfaced. The lone proponent for the 
rejected idea was an enthusiastic and important participant for the rest of the year, and received 
high marks from the rest of the team for both effort and substantive contribution.   
 
Results from Academic Year 2003–2004: The Rehkemper Project 
 
The assignment from Rehkemper was to find new nontoy applications of a patented, air-powered 
motor originally invented for toys. Conceptually, this was a technology-transfer assignment. 
Overall, the faculty found the student teams performed more effectively and produced better 
results for the client company this academic year, as compared to last year’s Whirlpool project. 
There are a number of reasons for this generalized assessment. 
 
The team-formation process was more closely scrutinized in year two. At the beginning of the 
semester, students from each of the three colleges were given a discipline specific assignment to 
assist the faculty in determining their general level of development. The faculty then attempted to 
equitably pair up team members so that there would be a fair distribution of required skills spread 
throughout all the student teams. Attention was also paid to the combining of foreign and natural 
born students, as well as gender balance. On the surface, the teams appeared to be well 
balanced. 
 
During the course of this year, the faculty has discovered that there are still other team attributes 
that will need to be considered in future years. A better understanding of how to manage the 
issue of leadership with a self-directed student is one major concern. Natural leaders seem to rise 
up and help guide the team in a direction. Most students, when queried in the extensive year-end 
course-feedback survey, wanted to maintain self-directed teams providing the opportunity for 
team leaders to arise out of a natural evolution of the teams coming together to accomplish their 
projected goals. Natural team leaders had no more or less authority, nor the ability to enforce any 
decisions, than any other team member, but emerged to guide, encourage, and support the team 
simply by their proactive approach to the work and their desire to see the team succeed. 
According to the student feedback, when one or several team leaders naturally emerged over 
time, and the other team members willfully accepted this position, then team morale remained 
positive and the team progressed effectively towards their goals. According to student feedback, 
“…it seems to work best when a group member naturally slides into the position of team leader, 
and the group is freer to be dynamic in that the leadership can shift as it needs to, according to 
the task at hand.” The team leader(s) appears to facilitate the product development process, help 
manage the schedule and student task lists, and mediate hurdles between team members while 
encouraging everyone to participate in the decision-making process. However, when this situation 
was forced, and an individual attempted to ascend to the position of team leader unilaterally, this 
created dissention and acted as a divisive force within the team.  
 
With the forthcoming 2004–2005 academic year Copco project, the faculty intends to employ 
some additional tools for attempting to improve upon the team formation process. In addition to 



the discipline- specific exercises currently used, each student will be asked to categorize 
him/herself as either a talker or listener. The faculty will then attempt to form teams comprising 
talkers or listeners. This is a tactic that has been effectively utilized by the Stanford Center for 
Teaching and Learning in order to create more balanced participation in seminars. The faculty 
also intends to increase their proactive involvement in the management of the individual teams in 
order to shepherd them through their difficulties and facilitate conflict/resolution. One of the 
biggest issues that had arisen over the past two years occurs when a team member agrees to 
undertake a work assignment and its associated schedule and then does not fulfill that 
commitment to the team. This impedes the progress of the team as a whole. Currently, there is 
no mechanism in place that makes everyone accountable. It is all done on the honor system. The 
faculty needs to determine how to approach this problem without being viewed as interfering with 
the team dynamics. 
 
Additional considerations are to incorporate team-building activities outside of class that may 
impact the student’s level of familiarity and trust in the early stages of team formation. Another 
idea, offered up in the student year-end evaluations, is to provide a vehicle for more students 
input in the actual team-selection and formation process. Students within each discipline tend to 
know other students within their own college and department. Each student could submit the 
names of two students that they would prefer to work with, as well as the names of two students 
that they absolutely would request not to work with on the same team. 
  
In addition to the early individual-participant exercises and team-building activities, there is a 
need to identify diagnostic tools or measures that can be used once the teams are formed for 
continued evaluation of their health and to help the faculty to recognize the early stages of a 
team’s dysfunction. This might also include early assignments that are intended to build trust 
among team members as opposed to assignments that create immediate pressures on the team 
to perform and fulfill an early stage goal.  
 
Generally, the faculty found that the student teams followed Tuckman’s model of team 
development: forming, storming, norming, and performing. Some student teams seemed to have 
the storming phase last longer than others, and even revisited the storming stage again after the 
initial norming took place. In some cases, the storming acted as a catalyst to team performance. 
The faculty observed that all teams exhibited some aspects of dysfunction during the storming 
stage, but most teams were able to overcome this hurdle and find a workable balance between 
the team members and their individual roles and responsibilities in order to move forward and 
progress with the real problem of identifying the opportunity for the technology transfer and 
creating a new product concept to fulfill that opportunity. One of the key learning’s in this process 
was for the students to approach and discuss the problem that inhibited the team’s progress 
openly and not turn the discussion into personal attacks against any one individual. Based upon 
results and feedback, four of the six student teams ended up becoming high-performing teams by 
the end of the second semester. This was demonstrated in the quality of the final work product 
and the manner in which the team conducted itself and presented the final deliverables as a 
single cohesive unit. Overall, however, the final work product created by each student team, 
including product concept, preliminary engineering, functional prototype, and marketing plan, 
were of a caliber that demonstrated each team’s eventual progress and success with 
interdisciplinary product development. This statement is evidenced and reinforced by the 
client/sponsor’s testimonial to the students at the culmination of the second semester (Fig. 1). 
  
These observations are the result of witnessing the process evolve over the last two academic 
years as well as being substantiated by the following: 1. Feedback provided in the students’ year-
end qualitative survey comments; 2. Examination of the Excel spreadsheets (Fig. 2) that were the 



selected project-management tool used this past year for task list and schedule; 3. Hours logged 
on the project, as categorized by both team and discipline (Figs. 3a and 3b); 4. Self-evaluations 
of contribution and effort (leading to performance), and 5. Team evaluations submitted by the 
student team members themselves (Fig. 4).  
 
The faculty believes that the IPD curriculum became more refined in year two, and this led to an 
overall improvement in the level of sophistication of the student teams work product. All the teams 
were able to produce a more comprehensive final presentation to the client that identified a 
potential market opportunity and a product concept sufficiently developed to present a viable 
solution to fulfilling an identified need. Of the six product concepts presented, the client/sponsor 
now intends to continue to pursue the investigation of the technology transfer of at least three of 
these ideas with the intent of potential commercialization. 
 
When queried at the end of year about the benefits of interacting with students from other 
colleges, the responses were varied, but all carried a rather consistent theme. The following 
statements are verbatim student responses in the qualitative survey, from all three disciplines: 
 

 “I became familiar with concepts and theories outside my own discipline.” (ID)  
 “Very beneficial…it made me realize how predictable we are when solving problems. The 

designers seemed to fuel our ideas well.” (Engineering) 
 “The industrial designers were mostly very smart and creative, even when it comes to 

things that would be considered engineering.” (Engineering) 
 “Everyone sees things differently and new things are never really new, but rather the 

result of a synthesis between different existing inputs.” (ID) 
 “Learning to communicate with other disciplines, their terminology, in language that’s 

understood by all, was difficult, but eventually this hurdle was overcome and well worth 
it.” (ID) 

  “I learned more in this class about my own discipline that any other class I have taken, 
as well as the process of design and the importance of marketing became quite 
apparent.” (Engineering) 

 “Without this kind of interdisciplinary work, innovative product development would not be 
possible.” (Business) 

 “Our team enjoyed watching people transfer skills to other disciplines.” (Business) 
 “Great way to see the big picture and humbling to see what a small part your own 

expertise plays in the whole process.” (Business) 
 “In future projects I will now consider marketing and engineering. IPD has brought reality 

into industrial design education. Before IPD, it was all blue sky, conceptual. IPD enables 
students to translate and mediate discussions involving multiple disciplines, and ID can 
perform at all levels in the product-development process.” (ID) 

 “IPD brought about a better understanding of how the disciplines are structured and how 
each approaches problem solving. This creates a better appreciation for the inherent 
differences as well as how effective synergy can be created among all three.” (Business) 

 “Definitely, I’ve learned about a whole new set of considerations that must be taken into 
account when designing and developing a new product. I now want to design for a 
purpose, to fill a need, rather than just aesthetics.” (ID) 

 
As IPD at UIC moves into its third year, the faculty desires to continue to evolve the curriculum to 
respond to student feedback, address the needs of potential client/sponsors, and incorporate the 
acquired knowledge witnessed from studying the product development within a cross-functional 
team environment. 
 



Conclusion 
 
After two years of teaching an innovative Interdisciplinary Product Development course and 
observing the functioning and performance of 11 student teams it is evident to the IPD faculty that 
the most important determinant of a successful student experience and of a successful set of new 
product concepts for the client company is the healthy functioning of the student teams. The 
faculty has encountered a variety of problems within the student teams that led to dysfunction and 
reduced team performance. In this paper, those problems have been identified and shared with 
readers, as well as solutions to them and the results produced. The IPD faculty continues to 
search for better solutions to group dynamics issues that can either lead to or inhibit successful, 
high performing teams. This information and experiences are being shared with other educators 
within the IDSA community in hopes that others who teach team-based project courses can 
benefit from these experiences.   
 
 


