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This paper discusses the convergence of two phenomena influencing industrial design education 
today: the relatively new and evolving discipline of user research and, due to the introduction of 
the Internet, an exponential growth of and ready access to information. It is this intersection that 
prompts a proposal of a set of research tools–competencies–for industrial design 
undergraduates. Here, competencies are defined as the fundamental skills essential for industrial 
design research at the undergraduate level and beyond. A design research course at Virginia 
Tech, serves as a venue for the development of these competencies.  
 
When the design research course began in the mid-1990s, user research as applied to industrial 
design was just beginning to surface in academia. A major influence was the introduction of 
ethnography as a methodology for design research, which has its roots with Lucy Suchman’s 
work in the 1980s at Xerox PARC.1 What has become central to the foundation of the course is 
an introduction to the history of this development and the evolution of what the Harvard Business 
Review called “empathic design” (studying people interacting with products and environments).2

 
At the same time user research was being introduced to design education, the introduction of the 
Internet and a subsequent explosion of information was beginning to impact higher education 
overall. Today, almost 800 MB of recorded information is produced per person each year, (it 
takes about 30 feet of books to store the same amount of information on paper).3 With the 
introduction of the Internet and, since the 1980s, a growth in the number of proprietary databases 
(such as the Avery Index to Architectural Periodicals, Lexis/Nexis, PubMed, and Ergonomics 
Abstracts), academic librarians have seen a sharp increase in requests from faculty for “library 
instruction” workshops. These workshops generally involve teaching how to form a query, the 
mechanics of database searching, and how to locate articles using online indexes and full-text 
databases. In addition, since the 1990s librarians have introduced, through their instruction 
workshops, “information literacy” skills – the entire process of finding, retrieving, analyzing, and 
using information effectively. In 2000, the Association of College and Research Libraries (ACRL) 
introduced a document, Information Literacy Competency Standards for Higher Education, that 
aims to define what set of skills are needed in order to find, retrieve, analyze, and use 
information. These skills are considered life-long learning skills—skills that are essential to 
building an informed and engaged society.4 Finally, library instruction workshops are also, in 
many cases, a students’ first introduction to what James Elmborg calls “academic information 
literacy…the ability to read, interpret, and produce information valued in academia” (e.g., how to 
identify peer-reviewed publications and how to correctly cite resources).5 These types of skills are 
introduced throughout the design research course.  

 
Generating New Knowledge 
In parallel with an historical overview of ethnography and design, the design research class 
begins each fall semester with the questions: What is Knowledge?, What is Information?, and 
What is Data? The mission is to orient students towards clear distinctions between their ideas, 
someone else’s ideas and the notion of “generating new knowledge.” Therefore, there is an initial 
period in the class devoted to understanding the difference between the terms knowledge, 
information, and data. Knowledge is the most difficult term to discuss because we are bombarded 
with various definitions and uses of it every day. Put simply, knowledge is what you know. The 
operative term in this statement is “you.” Knowledge is not a commonly held belief; it has to do 



with what individuals compose for themselves based on data that they have collected, and how 
that data has informed or misinformed their existing knowledge. Therefore, data is what is in the 
library, and information is something that happens to your knowledge. Grappling with these terms 
helps students understand how to make best use of the digital and analog library, how to state 
their own perceptions and observations, and then ultimately, how to assimilate diverse types of 
research into a foundation for design work. 
 
Once a vocabulary is established, the students are asked to formulate a thesis question, which 
will drive their research. Many of the students are either beginning a senior or master’s thesis 
project. Therefore, the class is well positioned to have consequence in a long-term project. After 
questions are drafted, students are formally introduced to many facets of the university library, 
with a specific focus on avenues of research for industrial design topics.  
 
Two workshops are scheduled with the art and architecture librarian. Students bring to the first 
workshop a thesis statement for their project. Discussion centers on how to develop a research 
strategy for multidisciplinary research topics. User research necessitates a multidisciplinary view, 
since designers benefit from an understanding of users from the viewpoints of sociology, 
anthropology, psychology, marketing, materials engineering, and ergonomics. In the first 
workshop, students spend about 30 minutes doing a hands-on warm-up exercise in which they 
select 3 databases from a list of 15, and then spend about another 30 minutes locating three 
relevant articles for their research. Database queries are based on keywords and phrases that 
are pulled from the thesis statements.  
 
In the second library workshop, students refine their research questions and strategies. The 
librarian leads the group in a concept-generation exercise where the students draw maps that 
identify and make connections between key individuals (i.e., user categories, such as “children 
with diabetes and their physicians, parents, teachers, etc.”), approaches to research (e.g., user 
studies, product reviews, statistics, marketing research, ergonomic studies, etc.), and zones for 
exploration (e.g., ecological viewpoint, socio-cultural viewpoint, etc.). This exercise helps students 
make connections between factors of influence. The librarian also spends time providing in-depth 
research consultation to individual students and small groups. The goal is to engage students in 
discussion about what they don’t know, and what they need to know, about their design context. 

 
The Challenge of User-Research for Students 
Three challenges faced by industrial design students doing user-research are: defining the needs 
of potential users, locating accurate and relevant information related to their proposal, and 
synthesizing the information they do find in order to fuel user-centered design. Students generally 
do not have access to a team of specialists in marketing, engineering, or human factors that are 
often employed by top design and consulting firms. Additionally, most design students do not 
have the resources, time, or skills to do in-depth marketing or human factors research and much 
of the research conducted by companies is not published. However, this is the kind of research 
that helps drive innovation.  
 
The root of these challenges is learning how to do user research with a beginner’s mind, or what 
Dorothy Deasy refers to as “non-assumptive research.”6 As someone doing user research, and 
teaching others how to do user research, it is important to understand that people in general, not 
just designers, tend to “underestimate the value of what they do not know, and overestimate the 
value of what they do know.”7 As a result, people have a tendency to spend less effort seeking 
new information. Discussion about the value of recognizing and abandoning one’s own 
assumptions is an important part of the course. In fact, the primary emphasis of the research 
class in the first two years of its tenure was on this notion of the research question and how 
students rush to design solutions before articulating the question. Framing the question is an 
arduous task for design students because they inherently walk around with preconceived design 



solutions. What we want them to see about research is that it helps to construct a good question, 
which usually leads to a richer and deeper design process, and consequently to the type of 
design that is needed and that solves real problems. 
  
For example, a student decides to design running shoes for teenage girls and logs onto the 
Internet hoping to find ergonomic data, or perhaps studies conducted by Nike. Instead, she finds 
interesting examples of footwear on commercial Web sites as well as some statistical information 
from online newspapers, but ends up having to rethink her research strategy because she cannot 
locate enough information about users. Remembering what she learned during a library 
workshop, the student decides to search the databases Medline, SPORTDiscus, and Ergonomics 
Abstracts and as a result, locates articles and research reports related to running, adolescents, 
and foot health. Through the intersection of these findings, the student formulates a rich thesis 
question, which now involves typical foot injuries for young female athletes. The research project 
is no longer driven by only an interest in a certain type of product, but by a more complex design 
problem. 
  
Having more first-hand information about the target users becomes the next pursuit. As 
designers, these students are encouraged to design new research instruments, which are well 
outside the typical qualitative research box. The research course assignments include a series of 
field ethnography projects that attempt to compel students toward this type of innovative 
research, encouraging them to design new research methods. 

 

 

Wallet Invenstory (by Chris Calorusso) 

 
The Wallet Invenstory 
Chris Conley, professor and director of the product design program at the Institute of Design, 
coined the term, invenstory, with his colleagues at Gravity Tank as they developed their own 
ethnographic design research methods. The first ethnography exercise of the design research 
class comes from an example that Conley used with the class at Virginia Tech a few years ago 
when trying to explain how designers should be inventive with their research methods. The idea 



is to find out more about a person’s life by asking them to pull out their wallet and walk you 
through the contents. For this assignment, students choose a person that they do not know and 
who is in the target group of their project proposal. They ask the user to tell stories about the 
contents of their wallet. For example, a discussion about the driver’s license might lead to 
knowing how many different places the person has lived. The students are encouraged to probe 
for data that is relevant for their project. As a supplement to the assignment, students are given 
the Object Obituary section from the first issue of Ambidextrous magazine, published in 2005, 
called “My Wallet.”8 This piece is written by David Kelley, founder of IDEO and head of Stanford’s 
design school, who talks about the life and death of his wallet. This particular issue of the object 
obituary is relevant to the project because it is more like an interview with Kelley about his history 
with the wallet and the stories surrounding it. The article serves as a good model for the type of 
rich content the students should be seeking in their invenstories. 
 
Basis for Research Competencies 
The role that research plays in design education and in practice is frequently explored in the 
literature of industrial design. Many of these publications discuss the application of research 
methodology from other disciplines, as well as new methodologies created for design. What is 
more difficult to parse out from the literature are the competencies that individual designers need 
in order to do innovative and user-centered design.  
  
In Chris Conley’s article “Leveraging Design’s Core Competencies,” he explores the concept of 
design as a core competency for businesses.9 Conley identifies seven competencies of design, 
and within this seven three of the competencies are most relevant to design research. One 
example is: “The ability to establish purposeful relationships among elements of a solution and 
between the solution and its context.” 
  
The National Association of Schools of Art and Design (NASAD) lists competencies for industrial 
design programs.10 One of these competencies addresses research, but only in a very general 
way (“The ability to investigate and synthesize the needs of marketing, sales, engineering, 
manufacturing, servicing, and ecological responsibility and to reconcile these needs with those of 
the user in terms of satisfaction, value, aesthetics, and safety. To do this, industrial designers 
must be able to define problems, variables and requirements; conceptualize and evaluate 
alternatives; and test and refine solutions.”).11  
  
A dissertation by Wen-Dih Yeh, University of Wisconsin-Madison entitled “An Integrated 
Curriculum Model for Industrial Design Programs at the Undergraduate Level” includes as an 
appendix, a list of 95 job-related industrial design competencies. One section, “Define Problems, 
Variables, and Requirements” cites ten research competencies and includes “using research 
techniques such as interview, observations, and surveys to conduct research investigations… 
interpreting (and) applying survey statistics data…analyzing information to reveal important 
variables and their relationships.”12 Another study of industrial design job announcements, by 
Ming-Ying Yang, point to more broadly defined and often tool-specific competencies (e.g., 3D 
graphic software ability, ability to communicate, etc.).13

  
An article by Marian Petre, “How Expert Engineering Teams Use Disciplines of Innovation” 
identifies competencies in engineering, but several of these could apply to industrial design. In 
her study of expert engineering firms, Petre identifies “systematic knowledge acquisition” as a key 
characteristic of such success.14 Related to systematic knowledge acquisitions are the 
competencies: patent searching, technical literature review, analysis of legislative requirements 
and regulatory standards, and review of the competition.  
  
Within the field of librarianship, the Association of College and Research Libraries’ (ACRL) 
document Information Literacy Competency Standards for Higher Education, sets out to define 



what skills are needed in order to find, retrieve, analyze, and use information. While not specific 
to design education, these competencies form a good foundation for research skills in any 
discipline (e.g., the information literate student “Recognizes that existing information can be 
combined with original thought, experimentation, and/or analysis to produce new information… 
that knowledge can be organized into disciplines that influence the way information is 
accessed…(and) selects the most appropriate investigative methods or information retrieval 
systems for accessing the needed information”).15

 
A Set of Research Competencies 
This is an exploration, the beginnings of a proposed set of research competencies for design 
research that is user-centered. The authors hope that this proposal will promote further 
conversation about the tools of design research. 
 
1. The ability to construct good questions about a concept and then translate these 

questions into a variety of research activities that are information source-based, 
ethnographic and design-based. 

o The ability to recognize gaps in one’s knowledge and assumptions about users, 
materials, situations, etc. as well as gaps external to self, in order to construct good 
questions. 

o Knowledge of information sources available and the ability to identify what 
information might be located in which source, and how to use these resources 
effectively. 

o Skills related to observation-based research methods (rapid ethnography, wallet 
invenstory, etc.). 

o Skills related to prototyping methods (model making, sketching, storyboarding, rapid 
prototyping, etc.). 
 

2. The ability to identify information sources in other (non-design) disciplines in order to 
gather research that has already been done by others. 

o Knowledge of information sources such as historical research, surveys, case studies, 
product reviews, statistical analysis, ergonomics studies, safety analysis, meta-
analysis, clinical studies, etc. 

 
3. A general familiarity with research methods employed within a variety of disciplines. 

o Knowledge of historical research methods, survey, case study, statistical analysis, 
ethnographic, psychological, clinical, quantitative and qualitative, etc.  

 
4. The development of a vocabulary of key terms and concepts related to any of the 

following disciplines, within the context of a design problem as well as within the fields related 
to the product area (e.g., basic medical terminology related to diabetes if designing a 
glucometer).  

o Knowledge of key terms and concepts related to human factors and safety, 
sociology, psychology, anthropology (ethnography), marketing, etc. 

o The ability to translate one’s own “keywords” into the vocabulary used by the key 
individuals and communities being researched.  

o The ability to effectively utilize subject headings and keywords used within proprietary 
databases.  

 
5. The ability to synthesize information gathered from a variety of design and non-design 

sources (e.g., statistical reports, human factors experiments, case studies, etc.) – 
information that may not completely match one’s own research topic.  

o The ability to inform one’s own research project with data from sources, in order to 
create new knowledge.  



o The ability to produce an effective and innovative presentation of research findings. 
6. The ability to recognize diverse and valid sources of information, regardless of format or 

type (Web site, statistical data, images, key individuals (users), databases, published 
interviews, newspaper articles, etc.). 

o The ability to recognize which sources are valid, current, and relevant for a particular 
circumstance. 

 
 
Three Student Stories 
The following are highlights from three student projects from the design research course. Each 
case features one or more of the proposed competencies. Specifically, these projects are 
examples of the focus of the course to encourage innovative ethnographic research.  
 
Case One: PORTA PROBLEM (by Sean Lukan) 
 
A student was interested in portable toilets and the 
issues surrounding the use of them in public 
outdoor settings such as athletic events or 
concerts. He believed that he could find out about 
users’ behaviors by observing how they made 
contact with the interior space. Given the private 
nature of using such facilities, it would be difficult to 
obtain direct data from users. Consequently, the 
student designed a research method of using a 
phosphorus-based substance on all surfaces within 
the Port-a-John (translating questions into 
research activities). This would allow a 
researcher to note all contact that a user had with 
the facility after the fact. Supplemented with open-
ended interviews (general familiarity with 
research methods) and historical review 
(identifying information sources in other disciplines) of portable toilets, this overall 
methodology would prove to illuminate real perception issues about hygiene.  
 
 
Case Two: SPORTSWHERE? WOMEN’S TECHNICAL APPAREL (by Heidi Dale) 
 

This project involved looking at women’s technical 
clothing, specifically apparel for rock climbing. The 
project began with the student’s own interest in the 
sport, but she conducted the base research to 
ascertain how underrepresented women are in the 
technical apparel market for these types of sports. She 
determined that women make up thirty percent of all 
rock climbers but have few options in the apparel 
market for these types of activities (recognizing a 
diverse mix of useful sources of information). 
Further, as she researched other companies making 
women’s apparel, she discovered a focus on 
environmental sustainability in material choices. In 
order to better understand the demands of clothing for 
rock climbing, the student set up ethnographic 
sessions at crags (a steep, rugged outcropping of 



rock) where she observed women climbers in m
document different motions and how women 
interacted with the rocks and other climbers 
(translating questions into research 
activities). Diagrams were created to ill
where allowances for flexibility needed to occur 
in clothing (e.g., the way a shoulder seam needs
to be addressed without binding and how the 
crotch of pants should allow motion past a spli
The intersection of multiple issues with textiles 
and women’s sports led to a complex and rich 
set of findings supporting new product 
development (synthesizing informatio
gathered from a variety of design and n
design sources). 
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flexibility caused by constant monitoring of insulin levels. Understanding the daily grind for his 
users required the student first to conduct background and historical research on the subject 
(development of a vocabulary of key terms and concepts). Then he designed a journaling
exercise for his test group. Each participant kept a running journal of all thoughts related to 
diabetes: worries, situations, and decisions. In addition, each user was given a disposable 
camera and asked to record what he or she felt was important for nondiabetics to know abo
or her life. These exercises preceded one-on-one and group interviews (translating questions 
into research activities). The student then compiled the findings from his studies and reported 
them in matrices of photos and captions offered by the participants (synthesizing information 
gathered from a variety of design and nondesign sources). His ethnographic work led to 
various concepts for a new insulin-monitoring device, which he presented to his participants fo
their review and comment. 
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For four years, the design re
Architecture Librarian who usually teaches two sessions of the course. In the fall 2006 seme
the librarian will serve as a co-instructor and will help refine and develop the course further. One 
goal is to integrate more design and information literacy competencies into existing assignments. 
The instructor and librarian plan to share with students the draft list of design research 
competencies, which might evolve into an assignment given at the end of the semester
Reflecting on their research processes during the term, students may be asked to edit the
identify other competencies. This summer, the librarian published a blog about design research, 
which will become a tool to explore research methodology with the class.16 The librarian is also 
setting up instant messenger (IM) accounts that will enable students to contact her online and in 
real-time with their research questions. As we observe the constant change of information 
technology, we recognize that it is imperative to continue to reevaluate the toolbox that we u
research and to be inventive ourselves about teaching research methods. 
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