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Introduction 
 
For over 10 years, the International Houseware Manufacturers 
Association's (IHMA) student design competition has challenged students 
to invent new product concepts for the housewares market. Since its 
inception, San Jose State University (SJSU) students have maintained a 
strong presence in the competition, often winning some of the top awards. 
This paper documents the goal-centered design process the faculty has 
developed to help students manage the complexity of open-ended problem 
statements and consistently deliver thoughtful design solutions.  

The IHMA keeps the constraints of the competition to a minimum. 
Students are given a wide variety of potential topic areas: personal care 
electric appliances, home healthcare products, furniture, tableware, 
outdoor products, home décor accessories and juvenile and pet products 
are but a few. With such a broad range of topics, the only constraints seem 
to be that entries must be housewares and relatively portable (not 
permanent fixtures). Although this offers a breadth of options that any 
professional designer would envy, it also raises the question of where to 
begin. 
  We have developed and adopted several methods for structuring 
open problem spaces, discovering needs, and generating appropriate 
design solutions. The students utilize these exercises to discover patterns 
in the housewares market and to develop a clearer understanding of the 
larger cultural context in which their concepts would operate. This has 
empowered our students with the ability to more quickly narrow their focus 
and develop well-refined, award-winning design solutions within a limited 
time frame. 
 
The Assets and Liabilities of Focused Design Problems 
 



When faced with the wealth of opportunities afforded by the open nature of 
the problem statement in the IHMA student design competition, students 
often become overwhelmed. The key to overcoming that challenge is to 
break the problem into manageable microproblem statements. Many 
creativity experts identify a clear and focused problem statement as a key 
factor in successful brainstorming. One problem with this approach is that, 
when limiting the problem statements, one tends develop a form of tunnel 
vision that causes one to overlook substantial opportunity areas. This is 
why it becomes crucial to generate clear, manageable opportunity 
statements while still developing an understanding of the broader context 
of culture and business. With this in mind, we have developed a range of 
activities that students use to break down open problem statements while 
managing their complexity to limit missed opportunity spaces. 
 
The Importance of a Macro/Micro Perspective 
 
Open problem statements have become more common in the design 
industry today. When grappling with complex problem statements in 
graduate school, one of the best pieces of advice I received was from Dr. 
David Woods. Dave said, "When they are talking about details, start talking 
about the abstract concepts. And, when they are talking about abstract 
concepts, shift the conversation back to the details." This forest-and-the-
trees perspective of design has served me well in both teaching and 
professional practice. The series of activities we use in the class is 
intended to help students identify and address specific problems and 
opportunities while simultaneously developing their understanding of the 
broader cultural and business contexts within which their designs will 
operate. The goal is to help students efficiently and effectively generate a 
wide range of design concepts within a broader contextual understanding 
without overwhelming them with complexity.  
 When faced with complex opportunities, the challenge for designers 
and students alike is to determine what specific issues are appropriate for 
their attention. This challenge requires designers to first understand the 
larger, abstract contextual domain and consumers that their design 
solutions will affect. A second goal is to identify the range of potential 
opportunities for which they could develop solutions. Once the potential 
opportunities have been identified, they must be prioritized as to which are 
most pertinent or appropriate at any given time. Once this is accomplished, 
we can move on to generating design concepts and solutions.  



 In an ideal world, we would have all the time we needed to 
understand the big picture. However, project budgets and deadlines often 
require us to develop concepts based on incomplete information and 
educated guesswork. The other reason to move forward into concept 
generation early is that it raises questions that prompt deeper inquiry into 
specific areas. Concept sketches and product mockups play the role of 
hypotheses raising the question, "What if life was this other way?" This 
deeper inquiry provides answers to specific questions while informing our 
growing understanding of the broader subject area.  
 A broad, macro view of the housewares industry and its history can 
provide important insights into patterns and trends. It can reveal what 
opportunity areas have been neglected, what opportunities may be 
emerging, and what product categories are ripe for reconsideration. Early 
class exercises were created to help designers generate both specific 
design solutions as well as develop a clearer understanding of user and 
context. The context to which I am referring considers issues of culture, 
politics, economics, technology, and the environment1. The initial problem 
we tackle is to how we breakdown such a large, vague and complex 
problem statement into more manageable micro-problem statements that 
lend themselves to effective and thorough design exploration. 
 
Rhetorical Thinking 
 
In Zen and the Art of Motorcycle Maintenance, Robert Pirsig describes 
how the character Phaedrus, a rhetoritician, divided the world with a 
metaphorical knife to understand its essence and discover solutions.2 In a 
similar manner, at SJSU we make several attempts to knife the larger 
world of housewares into manageable problem areas. We do this by 
dividing and subdividing the world of housewares into smaller categories 
and subcategories. These become the more manageable domains and 
microproblem statements on which students conduct their research efforts 
and brainstorm solutions.  

One example might be to divide the problem by environment. Room 
by room, we can break the home down to the living areas, the tasks we 
perform in those areas or, perhaps, the housewares that ordinarily exist in 
those areas. All of this is with the intention of finding the design 
opportunities inherent to those tasks, environments, and artifacts. Another 
knife that could be used is one that is goal driven. Activities of daily living 
might be divided into fuel, rest, and hygiene to name a few. Those can be 



further broken down into more manageable chunks for which we can 
identify opportunities and brainstorm solutions. 
 
Need Finding 
 
The French philosopher, Emile Chartier was quoted as saying, "Nothing is 
more dangerous than an idea when it is the only one we have."3 The 
significance of divergent solutions to any problem has been identified in 
the study of creative fields for many years. It is not only important that a 
designer can identify one juicy opportunity, but that they identify as many 
as they can. This helps the designer better understand the larger context 
while still providing a wide range of potential solution paths. 
 When faced with such open criteria, designers and students alike 
could simply draw from their own experience and come up with hundreds 
of ideas for product concepts. But drawing from personal experience is 
limited by what that person has been exposed to in their lifetime. Tight 
schedules and limited experience can pressure students to settle for the 
first few ideas that seem to show promise. Such linear thinking and a 
limited range of solutions can send students down paths that end abruptly 
when they find out that their idea doesn't work or that someone has 
already created designs for the opportunity they have identified. I've often 
found myself telling students that if it seems like a good idea, there is a 
good chance that it has already been considered. This statement is not 
intended to discourage students, but rather to encourage them to generate 
many more ideas and to exercise due diligence when searching out 
potential competitors. Research the competition serves a second purpose 
by yielding products and domain knowledge that is helpful when creating 
the competitive matrices explained later in this paper. 
 Another potential pitfall that I have witnessed in students and 
designers is a dependency on a product-centered view. It has been my 
experience that a user-centered approach that focuses on the goals and 
tasks of consumers usually yields more innovative rewards. Both 
approaches are valid foundations for innovation, but a user-centered 
approach tends to foster more revolutionary innovations whereas the 
product-centered view tends to focus on more evolutionary change in 
existing products. Existing products tend to become iconic solutions for 
providing specific services and tend to limit our ability to see alternative 
solutions. Students adopting a user-centered perspective begin to see past 
existing artifacts to generate a wider array of potential solutions. The idea 



is to shift our understanding to consumer goals and tasks instead of how 
goals are currently served and shaped by existing products. 
 
Find Your Virgil 
   
Just as Dante relied on Virgil to guide him through the circles of hell, 
designers need to identify their own Virgil to guide them in their design 
activities. Students are expected to identify a range of potential subjects 
who might be able to assist them in their research activities and concept 
development. Research subjects help shift students away from their 
personal biases as well as provide helpful insights and feedback as the 
students develop concepts. In the early stages of any project, the more 
subjects that a designer can talk with improves their chances of 
discovering insights and concepts they may not have thought of on their 
own. This wide array of research subjects also provides the designer with 
the ability to identify particularly helpful, insightful, or just accessible 
subjects that they can turn to repeatedly for additional information and 
feedback as they develop their design concepts. This is particularly helpful, 
if the subjects they continue to work with have a potential stake in the 
outcome. 
 
Visual Anthropology 
 
The first activity assigned to snap students out of their personal biases is a 
visual anthropology exercise. Students are assigned two or three of the 
IHMA product categories for which they are asked to collect images of 
appropriate products in the context of their subjects' homes. Armed with 
disposable cameras, they ask their research subjects to take pictures of 
products as they exist in their homes. The idea is to capture a cross 
section of examples from each of the product categories from which the 
class can identify patterns and opportunities. Capturing images from others 
in context affords students the opportunity to see not only what products 
people use, but also how they use them, how they store them, where they 
show damage and wear, and even how consumers might modify them. 
 Once students have collected a minimum of 36 images, we lay them 
out on tables in the studio to discuss patterns, opportunities, and product 
ideas. As we discuss the images and identify opportunities, we often stop 
and brainstorm a range of possible solutions. Each student is then asked 
to sketch one or two of the solution ideas on index cards that are pinned to 



the wall. As we move through each set of images, more opportunities are 
identified and more concepts are added to the wall. Since these concepts 
were generated by the group during class discussion, they become part of 
a class repository from which any student can pull ideas when they find 
themselves stuck. The wall is an easy way to see and organize these 
public-domain concepts into helpful categories such as by product type, 
nature of task, accessibility, and so forth. All this information helps clarify 
the larger understanding of the houseware domain. When available wall 
space becomes a problem, the index card format affords us the ability to 
move the concepts off the board and into a box that is made accessible to 
the class at all times. 
 
Walk the Aisles  
 
Although we are in the business of designing products, students often 
have little background in analyzing those products in retail environments. 
Part of understanding what is missing is to first understand what exists. 
This is why we conduct at least one of our classes walking the aisles of 
retail establishments. Walking the aisles develops a student's sense of 1. 
the products that currently exist; 2. what goals those products are 
designed to solve; 3. product categories that exist in stores; 4. ways in 
which those products are packaged and displayed at the point of purchase 
and, hopefully, 5. inspire ideas for what might be missing. Although this is 
a very helpful method of giving the students a clearer understanding of the 
market and available products, it doesn't always spark the revolutionary 
idea as much as the evolutionary improvements on old ideas.  

To shift our focus from product evolution to market revolution, we 
have to spend time on a sort of archeological analysis of the artifacts 
before us. Thinking like an archeologist, we can better understand the 
tasks and goals of our culture by the artifacts that have been developed to 
serve those goals. As we look at the products that exist to serve consumer 
goals, we generate questions regarding 1. what their goals are, 2. what 
their concerns might be, 3. how existing products might be improved, and 
4. if a different product could be developed to meet their needs more 
successfully. These theories or assumptions become issues for further 
inquiry or design exploration. 

Searching for opportunities in the aisles of the local retailer is a 
common practice in business. A Business 2.0 article about the startup 
cleaning products company method relates how founders were said to 



have walked the aisles looking for a product in need of a makeover. What 
they found was that cleaning products were "plagued by uniformity." By 
developing naturally scented products and packaging them in an 
innovative new bottles, the founders differentiated themselves in the 
market and created a startup that quickly generated revenues in excess of 
$10 million.4 

These same activities can be adapted to online and catalogue sales 
as well. Students are encouraged to do these same walk-the-aisle 
activities by searching mail order catalogues and online retail sites. This 
becomes particularly helpful as students become more focused on a few 
product categories. Many catalogues and retail Web sites emphasize 
particular product types. A refined focus enables students to filter their 
searches to specific sites, catalogues, and products.  
 At the beginning of a store field trip, I provide a handout with a list of 
assigned topics for which the students are expected to brainstorm a range 
of concepts. They are also asked to add more topics to that list as we 
move through the store discussing what we see. This provides clearer 
goals for their observation thus focusing their attention and our 
discussions. An example topic from last year's class meeting at IKEA was, 
"What product concepts can you think of that would bring ceremony, ritual, 
or fun to today’s activities of daily living." In a more branding-oriented topic, 
they were asked what IKEA-brand kitchen appliances might be like and 
what would make them uniquely IKEA? The first topic is intended to focus 
the students on the potential within everyday tasks while the second 
prompts them to consider the attributes that build brand identity. Both tasks 
were focused enough for effective brainstorm sessions and became the 
catalysts for a range of clever ideas. 
 
Task Analysis 
  
A key goal of the previous activities is to identify the goals and tasks that 
people want to accomplish. Once we've identified a wide range of goals 
and tasks that show potential, students are asked to select a few of them 
for which they complete detailed task analyses. The task analysis is a way 
for students to analyze all the steps that people go through and the 
artifacts we use to complete the tasks of our everyday lives. Careful 
observation of strangers or their previously identified research subjects can 
help students understand the tasks more completely without missing steps 
they may take for granted. Students are encouraged to consider the 



environment in which the task is accomplished and the manner in which 
artifacts are used and stored. The goal of this exercise is to identify 
problems and opportunities that exist within tasks. These accumulated 
micro-problems become fuel for design inspiration. Evolutionary, and even 
revolutionary, design concepts are often discovered by solving 
microproblems, capitalizing on opportunities within tasks, improving 
existing tools, creating new tools, or reducing, rethinking, or reorganizing 
the task entirely. 
 
Change the Consumer 
  
Many products are designed with a specific market demographic in mind. 
Their needs and desires set the priorities upon which designers base their 
decisions about form, configuration, typography, materials, finishes and 
colors. If we are to shift that target demographic to focus on a different 
subset of consumers, the priorities change, as do the product 
requirements. Awareness of consumer preferences enables the students 
to rethink an existing product or task to open new opportunities for 
innovation.  
 For instance, if the majority of products in a category, such as power 
tools, have been developed for young adult men, this may offer design 
opportunities if we target a different consumer. In the course of their 
research, a student may identify that there is a growing market of baby 
boomer women who are living independently and are open to making 
repairs around the house. These might be well served by a power tool if it 
was designed to suit their specific needs and desires. This provides the 
student with a focused design opportunity that they could explore 
effectively in depth. They would begin to focus their research efforts on 
reading about and interviewing baby boomer women. By discovering how 
this group's physical and cognitive abilities, social position, responsibilities, 
and priorities vary from the young adult male consumer, the student will 
identify inherent design opportunities. Companies have been strategically 
and effectively using this method for years to drive product innovation and 
differentiation. For instance, Volvo successfully utilized this tactic when 
they designed the critically acclaimed YCC concept car with women drivers 
in mind.5 
 
Pet Peeves 
  



In his book The Evolution of Useful Things, Henry Petroski stated that 
"form follows failure" and that, "the form of made things is always subject 
to change in response to their real or perceived shortcomings, their failures 
to function properly."6 In school as well as industry, these "failures" to 
which Petroski is referring become an easy way to identify potential areas 
for design exploration. One of the easiest ways that a designer can draw 
from their own experience is to generate lists of pet peeves. These are 
issues and features of products that frustrate them. Students are asked to 
identify products and tasks for which they generate as many issues, or pet 
peeves, that they can. This provides several viable issues for which they 
can brainstorm solutions. We focus on both products and tasks so that 
students maintain a more user-centered emphasis in their work. The intent 
is to create a goal of revolution as well as evolution. 
 To broaden this activity beyond the limits of their personal 
experience, the students are also asked to interview others about their pet 
peeves regarding products or tasks. Although it is easier to discuss this 
with their peers, the students are encouraged to solicit these lists from 
subjects of different life experiences (e.g.: children or seniors). This often 
leads to a broadened perspective and insights they might not have 
discovered on their own. Many students have found that if they solicit lists 
of pet peeves when they are soliciting subjects' photographs of their 
household products, they double the output of the time they spend with 
each subject. Additionally, the dual activity often gets subjects to tell more 
in-depth stories while those products are in their viewfinder and fresh in 
their minds. 
 
Competitive Matrices 
  
As students narrow in on certain opportunity spaces, it becomes important 
that they develop a strong case for the concept they pursue for the 
remainder of the project. We use matrices of other products that may 
compete with their design concepts. Several different matrices are 
constructed to experiment with various ways of looking at a specific goal or 
market. Students generate lists of semantic differentials in order to 
experiment with the comparison terminology that communicates the best 
understanding of the goal, market, or product category. Examples may 
relate to such issues as price point (high vs. low), product character 
(expressive vs. utilitarian), demographic appeal (mild vs. wild; conservative 
vs. radical), and many others. When the axes of the semantic differentials 



are crossed, the opportunities inherent to various design spaces become 
apparent (Fig. 1).  
 

 
Fig. 1 Kyle Ellison 2003 
 

Initially, the matrices are used to better understand the market and 
to identify the best opportunities that exist. This helps focus students on 
more targeted solution spaces. Later, the same matrices are used as a tool 
to evaluate and communicate the effectiveness of their design concepts to 
compete in those markets. Students place their concepts in the matrices to 
help them evaluate which concept seems most appropriate. Perhaps most 
importantly, the matrices reduce the problem many students encounter 
when deciding among several, seemingly appropriate concepts. Once the 
decision is made, the matrix then serves a second role as a visual aid to 
help students present a more convincing case for their design concept. 
 
Envisioning a Different Future 
  



As students narrow in on a select range of concepts, they complete a 
vision statement for each. Organized in 4 columns, the vision statement is 
a way of 1. organizing the thinking upon which the concept is based, 2. 
explaining current context, 3. planning the next steps and, 4. exploring 
scenarios as to how the future might be different with their new product. All 
of this information is then summarized in a one-sentence vision statement 
that expresses the essence of the project (Fig. 2) 
 

 
Fig. 2 McClusky 2001 
 
 Writers have long been visionaries of the future. Jules Verne 
predicted space travel. William Gibson envisioned cyberspace. In that 
same manner, designers must communicate a future that doesn't currently 
exist. Successful communication of their vision helps designers gain the 
support of others as well as predict potential problems. The students write 
scenarios to help them envision and communicate how their design 
concepts might operate in the future. Early in the project, this provides 
insights as to what features the product will require to succeed and helps 
them predict what issues may hinder its success. Students have also used 
scenarios or storyboards at the end of a project to tell their concept's story 
and communicate its benefits. 
 



Implementation 
  
Rather than treating product development as a linear process, students are 
asked to brainstorm product concepts throughout the various research and 
understanding-building activities. In the early stages of a project, 
brainstorming is a means of capturing students' initial ideas when they first 
encounter the subject area. As their understanding grows, brainstorming is 
used to document the ideas that are inspired by each project activity. After 
such a diverse range of research and idea generating activities, the 
students are expected to have documented hundreds of ideas that 
represent their thinking to date.  
 Wanton creativity is useless without rational analysis and critical 
judgment, therefore the class is given checkpoints at which time they are 
expected to reveal their most promising concepts at that point in time. 
Checkpoints throughout the semester force students to evaluate their 
ideas against their growing understanding of the subject area. These 
checkpoints all lead up to the interim checkpoint we call, the pitch. The 
pitch is where students are required to present their top five concepts in 
five minutes. The idea is to get students to distill their most promising 
concepts down to their essence. They do this by simply answering the 
following questions as concisely as possible: 1. What is it? 2. What does it 
do? 3. How does it work?, and 4. Why do we want it? We have found that 
these four questions do a pretty good job of helping students present the 
essence of a design concept without superfluous information. 
 
Get Physical 
 
One of the strongest capabilities of a designer is the ability to communicate 
concepts that don't currently exist. This is why students create three-
dimensional mockups of the concepts throughout the project. Each 
research activity described is concluded with a round of ideation sketches 
and foam mockups. Early mockups of initial concepts are important 
because they help students develop concepts to the point that a three-
dimensional representation can be built and the idea can be fully 
communicated. All too often, a strong concept is overlooked or rejected, 
not because it wasn't a good idea, but because it wasn't taken far enough 
to reveal its merits. Throughout the course, this exercise helps improve 
students' shop skills and results in a number of models that the students 
can take into the world for feedback or validation. As students narrow their 



focus to one or two concepts, the mockups they build become more 
detailed and self-explanatory. This enables them to discuss mockups with 
research subjects in order to get feedback as to how to refine their 
concepts.  
 
Get Feedback 
 
Many of the activities outlined in this paper focus on shifting students out of 
their own worlds and into the hearts and minds of others. Throughout this 
process students are searching for ideas, but also for feedback on the 
design concepts that they have already generated. Early sketches and 
mockups are revealed to classmates and research subjects with the intent 
of validating, disqualifying, or gaining further insight into initial concepts. As 
they narrow the range of possibilities, feedback is solicited to refine and 
improve each design concept. Students are expected to discuss multiple 
variations of each concept, preferably in 3-D, so that subjects can compare 
and contrast the positive and negative qualities of each. It is not unusual 
for a student's final design to represent a blending of the positive attributes 
evident in their earlier concept variations. This is the result of an iterative 
process of ideation, building, and soliciting feedback that occurs multiple 
times throughout the project. Each round of feedback provides students 
with more specific information; a clearer overall understanding; and a more 
refined and complete design solution. 
 
Conclusion 
 
The methods described in this paper were developed to help students 
quickly manage open-ended assignments such as the IHMA student 
design competition. They are intended to move students beyond the limits 
of their own worlds towards a clearer understanding of consumer goals 
and desires that may differ from their own. This has helped industrial 
design students at SJSU develop appropriate and refined design concepts 
that have consistently earned them recognition in that competition. 
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