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Abstract                                                                                           
It is important for a design teacher to engage the students. Without a student’s sense of 
ownership, the activity of learning about the design process becomes a formidable, if not an 
impossible task. Most product designers are part inventor and are therefore involved with 
discovering new ideas. The act of discovery is in its very nature a thrilling experience. The 
exercise of finding an innovative solution to a design problem is an excellent way of 
initiating a design project and capturing a student’s enthusiasm. 

The proposed project begins with discussions about innovation. Historical examples 
illustrate the process of innovative thinking. Readings about individual successes and failures 
throughout the history of Industrial Design are introduced to the class. Examples of 
products that illustrate design insights, often taken for granted, are used as teaching tools. 
Addressing user concerns and problems in relation to products becomes a major vehicle to 
uncovering innovative ideas. The teacher assigns a project appropriate in scope, so that the 
project not only has a degree of commonality, but also has the potential of carrying diverse 
interpretation. 

Research is the starting point. Students are asked to interview and observe the users and 
collect information that establishes particular user problems. Brainstorming in groups can be 
a very beneficial method for students to consider a range of solutions to the user problem 
they have identified.  

It is important for students to realize that a new idea doesn’t necessarily make for good 
design. It should be made clear to the students that after finding a good innovative idea, the 
work has really just begun. It has become increasingly evident to the author that the sense of 
ownership and excitement of design innovation feeds a designer with energy and enthusiasm 
and therefore is a very important part of the recipe for creating outstanding design. 
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Introduction 
The students that take my second year industrial have had one year of foundation design. At 
the foundation level we teach students who have had very little experience with design. It is 
important at this stage to break them of their preconceptions. Playing with materials, 
expressing thoughts and feelings abstractly, and creating visual metaphor are wonderful ways 
to lead students to a new design awareness. In first year design we also introduce the 
students to design vocabulary so that we are able to discuss their work. In addition we 
address formal design principles so they understand and become aware of what one might 
call the nuts and bolts of design.  

The challenge of teaching second year industrial design is to take these students who have 
just found this world that they have had only a short time to explore, and without losing the 
ability to be flexible, playful, and expressive gradually introduce them to a design world with 
its particular parameters and restrictions. When the students first enter my class they have 
three years before they graduate and become professional designers. Not a lot of time. 
Playing is important and essential to creating good design but it is equally essential to prepare 
students for what they will encounter when they graduate. Fortunately it doesn’t have to be 
one or the other. Good design happens not when we pick “play” over practical concerns or 
vice versa, but when we merge the two areas and find a solution that both speaks to our 
hearts and rational minds. To this end I recommend my “Starting with Innovation” 
approach. It has proven to be a very effective teaching tool. 

This paper describes an approach for a second year project that has proven successful. It is 
not a defense of a particular pedagogy or teaching philosophy. I don’t believe that there is 
only one pedagogy that works. There is a multitude of good approaches that stress different 
aspects of design and are valuable or not valuable depending upon the particular context. 
What is valuable for a class at one time might not be worthwhile at a different 
developmental stage. One of the nice things about teaching is that all the parameters that we 
deal with are in constant flux. Just as we think we have figured it out we realize that 
something has shifted or that what we took for granted cannot be thought of in the same 
way. Teaching really comes down to being a design problem, a design problem that never 
gets solved or finished. I wouldn’t want it any other way. 

Required reading 
I had my class read two books; The Art of Innovation by Tom Kelly and The Design of 
Every Day Things by Donald A. Norman. Tom Kelly the general manager of IDEO of a 
cutting edge innovative product design firm has written an upbeat book about what it is that 
has made this firm (IDEO) so successful. It is a very captivating, accessible, easy to read 
book and at the same time has wonderfully strong content. The notion that given the right 
environment everyone can innovate is a central theme of the book. It had a wonderfully 
positive effect on my class. My students referenced the book continuously during the 
semester. The second book I require by Norman is filled with examples of design problems. 
It heightens the readers’ awareness of how irresponsible and incompetent many industries 



have been with regard to product design. Norman shows us how often designers haven’t 
studied the user carefully enough to create a product that displays an inherent visual user 
logic. When a visual logic exists, he shows us how the conceptual model for this logic is 
often flawed. There are examples in his book of flawed mappings (a mapping is a connection 
between two things), mappings that are not natural or not visible at all. My students realized 
how prevalent poor design is and how it is just as important for a designer to know why 
products don’t work as why they do. Seeing and understanding the numerous design 
problems that surround us has also had the positive effect of letting the students know that 
there is a potential design job waiting for them when they graduate. The theme of this book 
is to go to the user to best understand how to design a product. Observation and knowledge 
about the user became our class mantra. 

The sketch book requirement 
My students are required to make active use of a sketch book. I let them know how 
important drawing is to a designer. Without drawing, design communication suffers, not 
only between designers but also within oneself. I tell them that designers have an on going 
internal dialogue of images, ideas and solutions to problems. Drawing helps define the 
thoughts that otherwise might never be realized. I ask my students to use their sketch book  
on a daily basis; and let the pages become a visual diary. I have them enter four types of 
information: 

1. Information, images, and ideas about their current project. 

2. Design insights. These are inspired solutions to design problems. Sketches, images 
and descriptive words. 

3. Design problems that have been noticed either by ones own experience or by 
observing others. Sketches, images and descriptive words. 

4. Thoughts or images that are important to the designer for almost any reason should 
find there way into the sketch book. 

I am very open as to what and how images and information are entered into the sketch 
book. Pen, pencil, paint, collage, poetry, descriptions, diagrams are all very acceptable. I tell 
my students that the sketch book should become part of their body, and they should get 
used to having it with them at all times. The minimum requirement is two full pages a week. 
Their sketchbook is worth 25% of their grade. 

The project schedule, organization and information gathering 
I have found there to be a range of organizational skills in a typical second year class. Some 
students are able to manage their time whereas others have great difficulty. Some are very 
resourceful whereas others do not have a clue as to where and how to find information, 
much less what type of information to be looking for. Ultimately these skills should become 
part of the design process and are the responsibility of the designer. On the other hand it is 
not realistic to expect second year students to be responsible about their project’s 
organization entirely by themselves. In order to give them some structure to work with but 
on the other hand not micro-manage their work I give them a hand-out that gives them a 
calendar, a diagram of time spent on research, design and presentation, and some pointers to 
guide them through the project. These sheet leave a lot for the students to initiate by 
themselves. It is more of a check list than an explanation of how to progress through a 



project. For example, the bulleted note, * library (see below), under research sources, just 
tells the student that the library is a good place to find information. It says nothing about 
what kind of information and how to go about finding it. In order to teach a student how to 
be resourceful it is important not to outline every aspect of the job. I have been amazed at 
how much they learn from each other. If they have a problem with any aspect of the project 
whether it be organizational or otherwise, I am always there for them but I feel strongly that 
micromanaging their projects is not a good idea. 

Typically we have fourteen weeks in a semester. I give my student a two week project that 
does not stress research at the beginning of the term. This project is usually oriented toward 
getting their visual design juices going. They are rusty from the break so I give them an 
assignment that allows them to explore form without being burdened with a lot of research. 
I have my students do two projects in the remaining twelve weeks. Six weeks per project is 
not a lot of time so organizational skills are of paramount importance. The following is my 
handout to help them structure their time and to let them know what my expectations are as 
far as what information and research should become part of their project. 
______________________________________________________________________ 
 
RESEARCH:

 
Research sources: 

 Library 
 Internet 
 Contact experts 
 Contact companies 
 User observation 
 User questionnaire 

Research mind set 
 Be organized 
 Set goals 
 Write everything down and/or draw your ideas 
 Consider more than the obvious 
 Allow your research to go in seemingly absurd directions 

 
Research techniques 

 Information gathering, user, other,  vicarious or actual experience 
 Brainstorming 

Research areas 
 History 
 Function 
 Structure 



 Material factors 
 Ergonomic factors  
 Environmental concerns 
 User considerations 
 Social concerns 

DESIGN:

 
Synthesis of information 

 Put your research information into some kind of order. For example, you might ask; 
Which problems that you discovered about your product are the most interesting or 
important for you to solve? Prioritizing lets you know where to put your energies or 
what part of your design project you should emphasize. 

Development of concept; verbally, graphically and in model form: 
 A verbal description of the concept can range from being loose and poetic 

describing feelings, to a very factual scientific description. 
 Graphics or drawings can range from gestural to hard line. Experiment with as many 

different drawing mediums as possible. 
 Models can also range from being loose and gestural to a more tectonic rendition of 

the intended concept. 
Models: 

 A design model should be constructed for the purpose of attaining information. 
 The type of model you pick should be directly related to the type of questions you 

are asking about your project. What is it that you want to know about your project? 
 

Types of design models: 
 Gesture model 
 Conceptual Model 
 Structural model 
 Ergonomic model 
 Mechanical model 
 Mass model 
 Geometric model (delineating product geometry) 
 Computer model 

 



PRESENTATION:

 
Gathering information for presentation: 

 Locate all work to date and organize it. You should have: 
1. Conceptual drawings (computer and hand) 

2. Conceptual models (computer and hand) 
3. Documentation of process 

A. Photographs of techniques used 
B. Process models, molds, drawings and other physical items that illustrate 

your process 
4. Finished drawings and models 

A. Drawings of finished model 
a. Orthogonal and plan drawings (dimensioned) 

B. Photographs of finished model 
C. Maya model of completed model (printed and rendered in photoshop) 
D. Scanned images manipulated in photoshop 

5. Written information 
A.  Description of product 

a. Title 
b. Concept 
c. History 
d. Innovative aspects 
e. Interface 
f. Design 

The presentation process (20 x 20 board) 
Research sources: 

 Method 
1. Create a hierarchy for your information. Remember this is an exercise in 

communication. 
2. Make numerous 4” x 4” thumbnail drawings of possible board layouts (20 is 

not too many) 
3. Bring the subject or concept of your project into the design of your board 

layouts 
4. Make 20” x 20” mockups based on your best thumbnails (quick and dirty) 
5. Based on your class crits and your own evaluation improve upon your mock 

up 
6. Create your mockup in color (quick and dirty) 



7. Create your 20” x 20” board with photoshop. Print it out cheaply in black 
and white and evaluate 

8. Tweak your 20” x 20” board, print and mount on foam core 
_______________________________________________________________________ 
Identifying design problems 
Finding design problems is not nearly as hard as most people think. I usually talk about this 
topic when I introduce Donald A. Norman’s book The Design of Everyday Things to my 
class. Besides relating some of his examples, I give an example of one of an observed design 
problem from my own experience. If you think about it you will realize that we all have 
come across design problems many times. Usually we dismiss a problem as either being to 
difficult to remedy or many times we blame ourselves instead of the problem. Many people 
feel mechanically inept because a particular product doesn’t work for them. If one looks 
more carefully it usually becomes evident that the product is at fault. Take my own 
experience with credit card swiping machines. Almost every time I walk into a store the 
person at the cash register has to tell me to do something different whether it is turning my 
card over or pressing a different button. One of the problems is that every swiping machine 
is different. There is no hope of being trained because there exists such a variety of 
machines. So question number one would be: Why can’t there be an industry standard? 
Think of how much money our society would save if we didn’t have to be told all the time 
how to use these machines. Secondly, what about the visual mapping logic of these swiping 
machines? When we see little pieces of masking tape on buttons with arrows pointing to 
misplaced words there is no other explanation except that the designers got it wrong. When 
I started to play this game of “find the design problem” with my class, I got a big response. 
Everybody came up with examples of frustrating everyday problem that they have 
encountered. As designers this activity of finding flaws in design is both fun, it makes us feel 
good to know better, and very educational. If we are not aware of the flaws that a product 
can have, how can we expect to design the object without flaws? I asked my students to 
come to the next class with two examples of design problems that they have experienced in a 
design product lately. They had no difficulty with this assignment.  

At this point in time, I give the class their six week project assignment. It is important to 
assign a project that is appropriate in scope. The project in my opinion should have a degree 
of commonality but at the same time have the potential of carrying diverse interpretation. 
This last semester I choose hand tools. The commonality was both scale and that the 
product was to be used by human hands, for some purpose. The following are examples of 
problems that my students used for their design project. One student came up with a 
problem that we all know too well. What do we do with the last of the peanut butter or jam 
that is left over after we have all but emptied the jar? Some of us throw out the jar, some use 
a spoon or knife to get to it, and some use their finger. This student very correctly decided 
that this was a societal problem that had to be remedied. She spent her six weeks designing a 
universal utensil that would be an effective tool to get the last of the peanut butter out of the 
jar. Another problem a student identified is the old hair brush problem. We have all seen 
hair brushes with tangled, matted hair at the bottom of the brush and we all know how hard 
these brushes are to clean. This student’s problem was to design a hair brush that didn’t have 
this problem. Another student’s family owned a crawfish farm that is basically, for those 
readers that don’t live in Louisiana, a large flooded piece of land. They bait hundreds of traps 
and then go out and reap the catch. The concept of the trap is similar to the lobster trap 



where the crawfish goes through a funnel shaped opening that can be followed in but can’t 
be followed out, at least not with the intelligence of the crawfish! The problem that the 
student cited was that raccoons had learned how to help themselves to part of the harvest. 
This student’s design challenge was to design a trap that raccoons would not be able to get 
into. Of course, he had to make sure that his new trap was just as efficient to bait and just as 
easy to reap the crawfish catch. Every one of my students found a marvelous problem to 
solve, and because it was their problem they felt engaged. The problem itself doesn’t give 
you good design, although I’m quite sure that certain problems have more potential. The 
design problem is really a starting point. Once the problem has been found, the design 
process has just begun. 

Finding the beautiful solution 
There is no one method or formula for finding a beautiful solution to a problem. On the 
other hand there are ways and things we can do as designers that will make the possibility of 
finding a wonderful solution much more likely. What you do to increase your chances for 
creating good design is different for each designer and each project the designer commits to. 
I’m thankful that there is no formula for if there were, computers would design and almost 
everybody in the design field would be out of a job! Not knowing how a particular project 
will unfold makes for a much more stimulating experience. So what is the best way to set 
ourselves up to find that solution we are desperately looking for? I tell my students about 
what I call the shot gun approach. It works for the same reason brainstorming works. A 
requirement for brainstorming is that a group turns out as many ideas as possible. According 
to IDEO one hundred an hour indicates a good brainstorming session. The other tenet is 
that there should be no judgment placed on a particular idea. After all, one can’t possibly 
know what idea will bare fruit. The shot gun approach is similar in the sense that at the 
beginning of a project you collect all sorts of information on the subject of the project 
without knowing what will turn out to be valuable. The designer merely collects as much 
information as possible. Just like a shot gun shell that fans out and finds its’ prey, the 
designer looks into many seemingly non-tangential paths, that create a better chance that 
some piece of information or observation will influence the design. I suggest to my students 
that there is almost no research direction that is bad. If the designer has an intuitive grasp of 
where the project is going, it should be followed. At the research stage everything doesn’t 
have to make sense. For example, suppose a designer is interested in designing a chair. A 
straight-forward approach is to study the history of chair design or ergonomic factors 
relating to the seated human. Of course these are valuable research directions that are most 
likely a requirement. But let us consider a more illogical approach. Imagine looking into how 
other organisms sit, or whether they sit, and if not, what they do instead. At this stage of 
research it is important not to judge the direction. I believe the shot gun approach works 
partly because of that mystery we call the human mind. I believe the human mind makes 
unconscious connections. What seems to us without connection often ends up being 
connected. Our mind sorts through information and finds possible routes that can give a 
designer a possible solution. If the designer doesn’t allow for this collection of information 
the mind doesn’t have anything to work with. I believe creative solutions come from setting 
up an environment that is conducive to creative thought. This environment might be 
different for every designer. Tom Kelly’s book The Art of Innovation is based on this 
premise. Kelly never offers the reader a formula. He talks of creative environments and 



actively promotes creativity by advocating, among other things, free expression, the breaking 
of rules and allowing his designers to create their own work environments.  

Careful observation can often be the source of a design insight. Observing human 
behavior, the way we interact with each other and or with products will often give us 
information that has been previously overlooked. This information can then be used by 
the designer to find an original solution. 

I also stress the activity of “making” in my class. When students actually have their hands 
on the materials more discoveries and insights happen. It is very important for students to 
involve themselves with actual model building. Touching and working with material 
stimulates the imagination and also allows us to ask more informed questions. The “hands 
on” approach is investigative in nature and stimulates the part of our mind that finds the 
beautiful design solution. 

Conclusion 

The starting point for my students is isolating a problem that they want to solve as 
designers. I have found it to be a wonderful way of engaging students. As a teacher I have 
enjoyed watching my students take ownership of their projects. There are very few things 
more pleasurable for a teacher than to witness the engaged student. Once a student is 
involved half the battle is won. The other half of the battle is a dance or journey that is 
different for every designer and every project. One of the wonderful incentives that my 
approach offers is the possibility of a project’s success in the market. Some of our projects 
have been so strong that I have started to look into the issues of protecting intellectual 
property at our university. This is not a simple matter. Marketability is not the criterion 
that I use to judge the success of a student project but it adds a breath of realism to the 
class which is refreshing and exciting. After all, it won’t be long, two years after completing 
my course that marketability will become the primary issue. Let me say that I don’t think 
our excitement comes from the notion of getting rich overnight, though I have no 
problem with that, but rather that a social need has been identified and that a beautiful 
solution to the need has been found. 
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