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1. Identify Opportunities 

 
Virtually every project that an industrial designer is involved with in business is a group 
effort. Marketing departments help conduct research indicating what a consumer might buy. 
Engineering departments definitely have opinions as well as a say in how a product is 
designed and manufactured. Increasingly, retailers are having a say as to the design of 
products that they are willing to stock in their chain stores. As business becomes more 
competitive, designers are encouraged to become more specialized in their expertise. The 
complexity of new devices requires a variety of designers and engineers with a diversity of 
knowledge. Interface designers work with stylists who work with human-factors experts who 
work with anthropologists. Yet, in education, many programs have few opportunities for 
students to learn how group dynamics work.  
 
If students do have a requirement to work in a group, it is ofttimes undesigned as an 
education process. Individual roles of students working in groups are not always understood; 
sometimes roles are not even established. Also, many of the projects assigned are not suited 
for a good group experience. 
 
There is a plethora of books and articles on the principles of establishing good group 
dynamics. Many of these are applicable to the design profession. Few, however, are 
applicable to a design education. It is not the intent of this paper to duplicate or rehash these 
ideas. There are plenty of resources on the Internet and in business-practices publications 
for those who are more interested in learning more about group dynamics. The intent of this 
paper is to help in the understanding of the benefits to students who have group experiences 
as well as a word of caution on when not to use groups. 

 
 
2. Considerations 
 
One way to start incorporating group projects is to document the strengths and weaknesses 
of your current program. What do you want your students to learn and what skills do your 
students need to have to enable them to get a job when they graduate? If an ID student 
wanted to go into special effects for movies how could they get the right portfolio inside of 
your program if your assignments are always household products or consumer electronics? 
How can students focus on just the skills that they are really hoping to learn? 
 
Is it more important for a student to be a generalist or is it better for the student to have one 
skill that is more specific? Do your students have time to be both? We have heard the 



expression, “jack of all trades, master of none.” We have also heard, “jack of all trades, 
master of one.” Do your students really have time to be a “jack of all trades”? Do you, as an 
education institution, have the resources to teach them how to be a “jack of all trades”? 
Certainly there is a need for a set of skills/knowledge for each student to acquire. 
Unfortunately, too much of education is concentrated on making sure that every student in a 
program looks like every other student in the program. 
 
Determine how long of a project you want. Can the concepts be learned in two weeks? Will 
it take two semesters to fully learn the concepts? What projects are interesting to the 
professors? Spending a year of your life working with students on a project that you are 
uninterested in is worse than a slow painful death.  

 
 
3. History/Examples 
 
In 1990, a BYU faculty team of Robert H. Todd, Spencer Magleby, and Carl Sorensen 
surveyed industrial companies that hire new engineering graduates. The results of this survey 
pointed out perceptions of weaknesses in newly graduated engineers.  
 
Perceived Weaknesses of Engineering Graduates: 
? ? Technical arrogance  
? ? A desire for complicated and “high-tech” solutions  
? ? Lack of design capability and/or creativity  
? ? Lack of appreciation for variation  
? ? All want to be analysts  
? ? Poor perception of the engineering process 
? ? Don’t want to get hands dirty 
? ? No understanding of the quality process 
? ? Poor communication skills 
? ? Taught to work primarily as individuals  

To address these weaknesses, the above faculty team developed BYU’s Capstone program. 
The focus of Capstone is to create product-based student group projects. It didn’t go as well 
as expected the first year. While the projects were successful in terms of engineering, the 
industry sponsors were vocal in their disappointment at the aesthetics. Industrial design 
faculty were asked if these projects could also be used as senior-level design projects. The 
Capstone program has greatly evolved over the past few years. Currently, the program is set 
up as follows: Two mechanical engineering students, one manufacturing engineering student, 
and, where possible, one industrial design student form a team. A faculty member, a 
graduate student, or a volunteer mentor from one of the local design and engineering firms 
are assigned to the team to act as coach. Each team is assigned a project that is sponsored by 
industry. During each of the past two years, thirty or so different projects have been 
sponsored in this Capstone program. The projects are yearlong projects. The end goal of the 



project is to create a working prototype of the product. Projects can be quite intense. An 
example is that of a project sponsored by Ford Motor Company to convert a Ford Festiva to 
run on electricity. The end result was a car with a top speed of 80 MPH with a range of 60 
miles that seats four and can be charged overnight on regular household current. Faculty and 
sponsoring companies involved with the program continue to give Capstone high marks for 
helping students learn the practice of product development.  
 
Three years ago, the industrial design program at BYU moved from the Design Department 
in the College of Fine Arts to the newly formed School of Technology in the College of 
Engineering and Technology. Industrial design programs don’t fit well in either fine arts or 
engineering. ID programs have too many requirements in technology to fit in with art 
programs, and too many art requirements for the engineering and technology programs. It 
was determined that, based on the type of students that attend BYU, the ID program would 
fit in better in the College of Engineering and Technology. The program retained the art side 
by continuing to offer a fine arts degree. 
 
The industrial design program at BYU has three areas of emphasis: product design, 
transportation design, and shares a joint Animation major with the Department of Visual 
Arts and the Department of Media Arts. The following are three examples of group projects, 
one from each of these three areas of study. 
 
Product Design. One of our first major group projects was with Mercury Marine. It was 
also one of the first projects where we worked with students and faculty from engineering. 
We have worked with Mercury Marine on several sponsored projects over the years. 
Typically, these projects were styling exercises. Once in a while, the students work on blue-
sky projects concerning new “powered-water toys.” In our discussions with Mercury Marine, 
they expressed their desire to create a new concept. They had been looking at the feasibility 
of creating a low-powered personal watercraft. They explained that everyone else was 
chasing the high-powered craft that would appeal to men, but that most of these were too 
powerful, hence, too dangerous for most women and children who might not have the 
physical strength to control such a craft.  
 
The problem, as they described it, was that simply putting a smaller motor in the craft would 
make it less powerful, but would not significantly lower the price. If a consumer had the 
choice of less power or more power for the same price, why would they not purchase the 
higher power? They suggested that we work with engineering faculty and students and see if 
we could jointly come up with some solutions that would create a more cost-effective craft 
that would be appealing to consumers.  
 
This project was a fairly safe group project. There were basically two parts to the process and 
the first part was not really done as a group. The first part of the process was very much 
individual based. The students all had to come up with their own designs. Midway through 
the semester, two designs were selected by Mercury Marine for the students to pursue. The 
students were then divided into two teams. While there remained a lot of finessing of the 
design, most of the teamwork was on the creation of working prototypes. 



The engineering students were working on a concept of directly mounting the motor to the 
jet. This had been tried before, but with a larger motor, the vibrations are simply too strong. 
With the smaller engine, this approach worked, which eliminated the entire drive. All in all, 
this team effort worked. In the end, the students delivered two working personal watercraft 
to Mercury Marine. Mercury Marine then spent millions of dollars working out a design and 
production process. This project was eventually scraped. Since Mercury Marine motors are 
used in so many companies they were concerned that they were competing with their own 
clients.  
 
Transportation Design. A few years ago Ed “Big Daddy” Roth was invited to campus to 
lecture. He had moved from Los Angeles to Manti, Utah, and so was very accessible to the 
university. Ed Roth is known for creating several custom cars as well as the evil twin to 
Mickey Mouse— Rat Fink. Ed was always lamenting the fact that students today do not 
know how a car really works. He asked the students how they could design a car if they 
didn’t know how the body attached to the frame or how the suspension worked. A similar 
discussion is ongoing with Clay Dean of General Motors. Clay is the designer of both the 
Chevy Avalanche as well as the new Hummer H2. Clay works closely as a mentor to our 
program and has sponsored several projects. These discussions prompted us to help the 
students in this area by designing and creating a full-size, running car. This education is 
probably not possible as an individual assignment. 
 
Before setting out on this project, several goals that needed to be met were established. The 
underlying goal was to make sure that the students learned how a car functioned, and the 
limitations of each major part. BYU had just received a new five-axis mill as a donation from 
General Motors, and we were desirous to have the students learn how to mill out a full size 
car. We also wanted the students to improve model-making skills on a large-scale model. 
 
Each student worked on designs that would be considered for a working automobile. One 
was chosen. That design was modeled on the computer. While the computer work was being 
worked on, other students were taking an old Volkswagen Bug frame and modifying it so 
that it would fit under the new design. Interior changes were made, the suspension was 
modified, and the design was milled out of dense foam on the five-axis mill that we received 
from GM. On this foam, fiberglass was laid up in molds and then the parts were cast in 
fiberglass. One student stated this past week that he has learned more in the past three 
months than in all of the rest of his college education. This is quite a statement from 
someone spending hours each day sanding. 
 
Animation. Everyone involved with design education understands how much has changed 
over time, and how fast those changes occur. It wasn’t very long ago that movie studios 
would hire almost anyone who had art/design backgrounds and had some skills with 
computer graphics. Industrial design students were being hired into these studios at near 
obscene pay scales with minimal experience or skills. The idea was that industry would hire 
these design students and then teach them what they needed to know. As the industry has 
matured, the opportunities have changed drastically. Now, for the most part, students have 
to focus on an area of expertise early in their education in order to have the necessary skills 



in that area by the time they graduate. Some of these areas include modeling, 
lighting/texturing, animation, compositing, and character setup. This creates a huge problem 
for schools that have a limited number of faculty and/or only room for a limited number of 
students. How can you provide enough opportunities and classes for the students to 
specialize in certain skills? If a student wants to emphasis in texturing, where do they get the 
models? During critiques, how do you make the time meaningful if everyone is working on 
their own project and those projects are quite diverse? 
 
In order to overcome these shortcomings, an environment of a group senior project has 
been created. The purpose of the project is to allow students to focus on a single aspect of 
the process so that they can move directly into one of the major studios. Many of these 
studios have policies against hiring new graduates. Only individuals with experience are 
considered. Because of these projects, students are often hired directly into these studios. 
 
The group projects start the end of second semester of the junior year and proceeds as 
follows: 

1. Every junior is required to pitch an idea for a three-minute animated short-film. 
2. Students are allowed to lobby for their story or any one else’s. Sometimes these 

discussions can become quite heated. Questions that the students need to consider 
are: Can it be told in three minutes? Is it too complicated? Can it be done in one 
year? 

3. At the end of the story pitches, a vote is taken to determine which story will become 
the senior project. Majority rules. The process of how the vote is taken changes 
based on how the students want it to happen. Even at this point, the students are 
made to know that this is their project. Faculty does not have a vote. 

4. Two weeks later, each of the juniors pitches their own version of the winning story 
idea. This does two things: a. it creates lots of ideas for the direction that the story 
could go, and b) it helps each student to continue to take ownership of the project.  

5. Over the next few weeks, each student pitches character designs, set designs, look 
and feel ideas. Each time a vote is taken and a direction is set. 

6. Students then pick a couple of areas that they want to work on and tasks are divided. 
7. Smaller groups are created with students selected to be “leads” of these small groups. 
8. The small groups then have most of the decision power of their responsibilities. On 

a tightly held-to schedule, each group reports to the other groups on their decisions 
and progress. By using this formula, one can minimize communication breakdown. 

 
Over the course of the year many industry mentors help out on the project. Two outside 
forces help our animation students in making a successful project. The first is that we find 
that students from all over campus step up to participate. Music students create the music 
and sound effects. Theater students become voices and are reference for the animators. 
Computer science students help with the technical needs. The other outside force that helps 
is using mentors from industry. We find that industry mentors can play a role in the project 
that helps round out the experience for everyone. Plus, we get the added benefit to ensure 
that individuals from industry stay connected to our program. 



 
4. Solutions 
 
You will find that working with industry mentors can be invaluable on many levels. A 
successful group will ofttimes find themselves empowered to the point that the professor is 
of little value. (At least they will perceive this at various times). Try to have someone who is 
well respected in industry work as a mentor to the group. They can motivate, critique, make 
suggestions and teach. One of the students on a group project said this about a mentor to 
his project: 

 
“There are a few things that the industry contact did for us. The first and most 
obvious is that he judged us by a high standard. The critiques were as motivational 
as they were painful. The technical director did not want to hear he had been 
overlooking some simple things about post process rendering any more than I 
wanted to hear our story had holes you could drive a truck through. Some of the 
critiques that student art directors had given did not get implemented until someone 
at Industrial Light and Magic (Creators of Star Wars) said the same thing. Industry 
contacts motivated and demanded a higher quality work than we did of ourselves.”  
 — Craig Van Dyke, Director 

 
An area that you will spend considerable time in is helping to establish roles. Do not assign 
roles! If you assign the role, when the work gets hard, you will always be blamed for every 
problem. Spend time with each student allowing them to decide what they want to get out of 
school, the project, or even life. Help them to understand potential roles that they could 
play. There are roles in the group that you might not want a student to fill. Ofttimes, in a 
project, there is work that needs to be done that won’t create any new skill or knowledge 
that you care for a student to learn. Can you get funds to hire someone to do that part of the 
project? Can you hire one of the students who are already working on the project to do this 
extra work?  
 
One goal is to always give students leadership opportunities. In reality it is the most 
important part of the group project. Try to set up roles in the group that allows as much 
leadership training as possible. If possible, set up multiple roles for each student. At various 
times, students will either be leading a group, or they will be part of a group being led.  
 
One of the other challenges unique to group assignments is ensuring that workloads are fair 
and consistent. This actually is one of the hardest challenges. Different roles start and end at 
different times. Make sure that the roles stay flexible so that when one area starts to blossom 
in the amount of work that needs to be done, that others can step in to help. One element to 
group projects that can kill the process faster than anything else is a workflow bottleneck. If 
several students are idle because they can’t work either because other students are not 
working, or because the workflow has not been thoroughly worked out, you will quickly and 
certainly loose momentum. It may not be possible to recover from this problem. Make sure 
that goals are established and that checkpoints are reviewed constantly. 
 



You may decide that working in a group is a voluntary experience. All of our group projects 
at first were voluntary. In a way they still are, but we have had such success that virtually 
every student wants to participate. Upon graduation we require every industrial design 
student to fill out several forms that inquire about their education experience. One student 
who graduated this past April had what most students would describe as the “dream job” for 
most of his junior and senior years. In a sense, he was just going through the motions to 
finish his degree. This student wrote in his exit documents that his biggest regret in his 
schooling was that he didn’t put more effort into the group project because he now realizes 
all of the experiences that he missed.  
 
Find ways to make the students think that this is their project; that they can do this without 
your help. This is difficult for many professors or instructors. I have lost track of how many 
times I have heard students talk about how they know as much as their teachers. Fine, as 
long as the project is progressing. However, this is bad if it is a reason to stop. It is so much 
easier to control a classroom extolling all of your knowledge upon those who sit at your feet. 
However, do not be surprised to see a student at the door of your office years later 
apologizing to you for those feelings. They will someday learn how smart you are. It is much 
better to have those friends for a lifetime. 
 
There is always a concern by industry that they might not be able to evaluate a portfolio 
from a student when the project was done by several students. “How do I know what you 
can do if others helped you?” The students will need to accurately show what they 
accomplished and what they have learned. You can help, by creating well-defined tasks, 
roles, titles and so forth. Require students to give you a copy of their portfolio upon 
graduation so that you can track who is claiming what. We actually have support for our 
group projects from industry and this topic, while once a concern, has never been a negative 
issue. 

 
 
5. Evaluation of Success 
 
Keep accurate account of your project. Were your goals met? What students had the best 
experience? How do you expand those successes on the next project so that all students 
have equal success? Were the design concepts learned that should have been as well as the 
necessary skills? 
 
On every group project, there seems to be students who get more out of the project than 
others. You have to be extremely cognizant of the fact that you will probably learn too late 
that a student is not performing. Mentors to the group need to constantly be on the lookout 
for students who are trying to hide. Some students goal is to get a good grade, not 
necessarily learn anything. While this is not different than most any given class, it is easier for 
them to hide in a group project because not everyone is having the same critiques on the 
same day. 
 



Follow up with companies who hired your students and find out some time later if they feel 
that the student was accurately prepared for their responsibilities that they now have. If the 
project was sponsored by industry, are they willing/excited about doing more projects with 
you. 

 
 
6. Summary 
 
Why group projects? 
? ? Student can specialize on a small part of process. 
? ? Projects can go further because of the numbers of students. 
? ? Interdisciplinary opportunities between ID and other disciplines. 
? ? Leadership skills are learned. 
? ? Students are often more motivated to not let down a group. 
? ? Virtually all projects in industry are group projects. 
? ? Quality of project can dwarf a nongroup project. 

 
Why not group projects? 
? ? Student may have to specialize on only one part of process. 
? ? Hard to make sure everyone stays working. 
? ? Students can get passed by. 
? ? Can lose “control” of empowered students. 
? ? Hard to create a lesson plan that can be followed year to year. 
? ? You can let a student fail, but are you willing to let a whole group fail? 
? ? How do potential employers evaluate ability? 
? ? How do you evaluate a students’ progress? 

 
A recruiter from one of the top Visual Effects studios in Hollywood summed it up in this 
statement, “I look at two hundred demo tapes a month, and I have never seen this quality 
from a student project before.” Remember that this is a changing process. Learn from past 
projects, remain flexible, and listen to present and past students as they talk about their 
education experience. Without extra work on the instructors’ part, the group will fall to the 
lowest common denominator. With a little extra work the synergy that can happen will be as 
amazing and exciting as any teaching/learning experience one can have. And remember: the 
main goal is still to teach design. 
 


