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Introduction 
At the University of Cincinnati Industrial Design Program we have been teaching studio 
courses focused on principles of sustainable design since 1998.  Our experience has shown 
us that the topic is impossible to adequately address in isolation.  It is an undertaking that 
must be multi-disciplinary to create truly sustainable design solutions.  Developing a 
community of practice centered on the goals of sustainable product design and development is 
the only viable strategy for success. 
 
We have accrued much experience in teaching multi-disciplinary studios, the most recent 
being Inventureworks , which was the subject of an article published in these proceedings last 
year.  That studio included students from digital design, industrial design and business, to 
design a custom coffee vending system for Procter & Gamble.  The excellent results from 
that experience led to this proposal for a multi-disciplinary collaborative studio we call the 
Ecollaborative.  Participants in the Ecollaborative include teams of students from industrial 
design, mechanical engineering, business, and environmental studies who apply principles of 
sustainable design and development to create a new product (both design and business 
model) for a corporate client. 
 
Critical pedagogy is a prime directive of our university’s general education requirements.  
The Ecollaborative is our response to promote critical thinking capacity in our students.  
Thinking critically is more than being able to evaluate propositions; it also includes critical 
reflection, understanding one’s reflexive relationship with the world and culminates in critical 
action, the ability and willingness to take a reasoned position on an issue.  The course 
embodies four attributes of a critical pedagogy: de-centered classroom, multiple disciplinary 
discourses, problematizing concepts and an action orientation.  We believe this pedagogy 
will help students develop a complicated understanding of the principles and issues arising 
from any effort to create and produce sustainable and environmentally responsible products.   
 
Innovation and invention is always a primary goal of design education.  We believe this 
learning experience will demonstrate the principles and practices of sustainability can act as 
an engine to drive innovation.  It is our goal to create an interdisciplinary learning 
community that will serve as a model for all participants to emulate in creating a community 
of practice centered on sustainable product design and development. 
 
In the sections to follow, we provide a brief primer on critical pedagogy and how it relates to 
teaching sustainability.  We describe our proposed course experience and discuss predicted 
outcomes. 

 



Critical pedagogy 
Giroux describes critical pedagogy as context based and transformational.  In the 
Ecollaborative, we intentionally operate from a perspective in which teaching and learning 
are committed to expanding the opportunities for students to be social, political, and 
economic agents (Giroux, 1997). 

 
There are some common ideas running through most definitions of critical pedagogy: (1) 
power must be de-centered (e.g., Giroux, 1997), with student and teacher occupying similar 
epistemological levels, (2) disciplinary boundaries must be erased (e.g., Barnett, 1997), (3) 
simple concepts must be problematized to promote a complicated understanding (e.g., 
Dehler, Welsh & Lewis, 2001) and (4) the course should be action oriented (Raelin, 1999; 
Brooks & Watkins, 1994).  Below, we briefly describe each of these qualities, explain how 
they contribute to a critical understanding, and how we’ve applied them in the 
Ecollaborative. 

 
De-centering 
De-centering the classroom involves more than shifting from a teaching-centered to student-
centered classroom. The goal is to create a space where students depend upon their own 
knowledge and experience and begin to engage in critical self-reflection (Raab, 1997).  Most 
design teachers would agree that this is the essence of the studio experience.  
 
Studios are action-oriented immersion experiences.  Students are surrounded by the design 
problem – images from research and sketched ideas are displayed around work area for 
inspiration and information.  Studios are highly interactive, as the setting allows for and 
promotes interaction between students who often contribute ideas through impromptu 
critiques or brainstorming discussions.  Faculty acts as dispenser of information and initial 
problem characteristics, but quickly shifts to role of collaborator and fellow learner.  
Typically, the student and teacher discover solutions together through informal creative 
interactions and the faculty member becomes a member of the studio’s learning community.  

 
Assessment and evaluation comes in the “critiques,” which occur at intervals throughout the 
project.  In the critiques, faculty and other students act in the role of client, reacting to 
proposed ideas and evaluating them verbally against original criteria and project goals. Verbal 
presentation skills, organization of visual materials and the images shown to present the 
design are all evaluated and criticized in a verbal response that is immediate and impromptu.   
 
Designers are familiar with this learning model but it is a new and sometimes culturally 
challenging experience for business, engineering and environmental science students.  For 
non-design students, the change in physical space as well as expectations provides an 
important signal of the emphasis on creativity, collaboration and constructive critique of 
students, by students.  Interactions, both formal and informal concern ongoing work where 
ideas, advice and direction on techniques, information sources, proposed ideas, etc. are 
offered on the fly, at the desktop.  This is reinforced by the role of faculty and corporate 
partners as co-collaborators as well as clients.  
 
Crossing disciplinary boundaries 
Barnett (1997) argues that a critical education is undermined by our disciplinary distinctions.  
A disciplinary approach to knowledge is inherently limiting – each discipline’s truth is at best 



partial, and students fail to see the social interests that underlie and sustain the discipline’s 
very existence.  Giroux (1997) describes challenging disciplinary boundaries by creating a 
hybridized space or borderland where these domains overlap and interact.  Exposing 
students to the widest possible array of domains and disciplines, and engaging them in 
critique provides a location for discourse that is fundamentally critical.   
 
Nowhere is this more apparent than in discussions of environmental sustainability.  In the 
Ecollaborative, we seek to create a “borderland” where the expertise and interests of 
industrial designers, engineers, environmental economists and business, can co-exist and 
inform each other. The corporate client who wants a new product designed helps to provide 
students with an impetus to grapple with these conflicting ideas.  This provides a context in 
which issues such as raw material extraction, manufacturing externalities, planned 
obsolescence and life cycle assessment, bio-mimicry, and alternative business models (e.g., 
New Environmental Paradigm, Milbrath, 1989) can be explored in all their complicated and 
interdependent reality. 
 
Problematizing concepts 
Complicated understanding involves 'increasing the variety of ways (events) can be 
understood' (Bartunek, Gordon & Weathersby, 1983: 282), i.e., seeing and interpreting 
events from more than one perspective (Weick, 1979).  Addressing a design problem from 
the many perspectives of all stakeholders involved in the product development process is 
critical to any effort to create a sustainable solution.  Understanding a design problem from 
the point of view of the many people who may be affected by a product, is the essence of 
user-centered and socially responsible design.  An important outcome of this process is 
increasing individual complexity.  As Caproni and Arias (1997: 301) argue, skills in self-
reflexivity and cultural critique are designed to complicate rather than simplify’ (emphasis 
added).   
 
When students problematize an issue, they become active knowledge producers instead of 
passive recipients.  Instead of articulating the meaning in other people’s theories they 
theorize their own experience within the context of the texts, ideological positions, and 
theories are introduced as part of the course.  When this occurs, students have become 
independent or, in the language of critical pedagogy, 'emancipated' learners. 
 
Action orientation 
As students achieve a more complicated understanding of an issue such as sustainability, 
they often become assailed by feelings of powerlessness as the enormity of the problem 
becomes manifest.  (Indeed, hearing this from students provided part of the impetus for this 
collaborative studio experience.)  This is where the action component of the Ecollaborative 
comes in.  Through the design process, students have many opportunities to dialogue with 
corporate representatives about sustainability issues.  In our experience, the education flows 
both ways in these dialogues!  The deliverables of the course (a product design and a 
complementary business model) offer them an opportunity to demonstrate the efficacy of 
their ideas in a specific situation.  From a critical perspective, as students acquire more skills 
in re-appropriating knowledge, they also acquire a greater capacity to act. 
 
To this point we have discussed the attributes of critical pedagogy and how we attempt to 
operationalize them in our course.  Next, we describe the Ecollaborative experience.  



 
The Ecollaborative 
Course description :   
The Ecollaborative is an interdisciplinary design studio where teams of students from 
industrial design, mechanical engineering, environmental studies and business, create a new 
product and business model for a corporate client using principles of sustainable design and 
development. Following Raelin’s (2001; Loughran, 1996) model of using reflective practice 
as a basis for learning, this course unfolds in three stages: (1) anticipatory reflection through 
research and learning, (2) contemporaneous reflection through analysis of the existing 
product and the product redesign and development process, and (3) retrospective reflection 
which occurs as students journal about the insights gained through contemporaneous 
reflection. 
 
Ideally, the first stage of the course (anticipatory reflection) occurs either before the course 
officially begins (best practice) but it could also comprise the first part of a course.  Because 
our students must petition into this course, part of the admission process is receiving a list of 
assigned readings intended to provide a general understanding of concepts in the 
represented disciplines.  All students should be familiarized with these concepts but they 
should be guided toward a deeper understanding of those concepts and skills appropriate to 
their discipline.  For example, engineering students need a working understanding of life 
cycle analysis, eco-indicator tools, embodied energy analysis, and industrial ecology, but only 
a conceptual understanding of the other ideas.  Designers focus on skills and concepts such 
as environmentally responsible design, sustainable product design guidelines, universal and 
global design, designing for EPR (extended producer’s responsibility).  Business students 
need more understanding and working knowledge of alternative business practices (green 
marketing, environmental accounting and financing, regulatory compliance, global issues, 
stakeholder management) and exposure to case studies of companies that integrate 
sustainability. Environmental studies students need a philosophical overview of all of these 
concepts as represented in their individual disciplines. 
 
When the course begins, lectures, exercises or presentations offered by faculty and corporate 
mentors should add to this initial introduction and teach specific skills.  At the end of this 
stage it is important to assess student understanding and mastery of these skills before 
proceeding with the next phases.  
 
In the second stage (contemporaneous reflection), an existing product is assigned to the 
team by the faculty and corporate partner.  This stage includes two phases typical of the 
product design process. The first is the analysis and research  phase, where the team undertakes 
the thorough analysis of all aspects of an existing product, related to its design, development, 
manufacture, distribution, finance, branding and marketing. All team members work to 
educate themselves by uncovering as much pertinent information as possible about all 
aspects of the problem, clearly define the problem, gain agreement with the client on the 
design objectives and parameters.  They are responsible for researching and reporting on the 
aspects described above, as appropriate to their discipline, with the guidance and advice of 
faculty and corporate mentors.  (Note: If the corporate partner produces the specified 
product, much of this information may need to come from them.  If any of that information 
is proprietary, the partner must determine whether that product is appropriate for use in this 



exercise and whether confidentiality documents are necessary.  It is best if students, 
institution, and corporation share proprietary or patentable ideas coming out of studio by 
prior agreement.)    
 
Using a cell phone as a hypothetical example, the process unfolds as follows.  All students 
disassemble a cell phone and study its components from the plastic case to the printed 
circuit board to the LCD screen. The environmental scientists and engineers weigh its 
components, analyze the material from which each component is made, the origin of that 
material, the manufacturing processes used in making those components, and the process of 
assembling, finishing, packing, and shipping that product.  They analyze the energy use of 
the product during its lifetime, and determine how the product is disposed of at the end of 
its life (Life Cycle Assessment).  
 
The industrial design students learn as much as possible about the design aspects of the 
existing cell phone and cell phones in general.  What do its competitors look like?  What are 
the styling cues and features that support the brand character of this model and this 
company.  What are the functional, ergonomic, and environmental issues of the current 
phone?  What are the customers wants and needs surrounding this particular model?  All 
students help to develop the problem statement for the redesign in general terms including 
goals, objectives and parameters.   
 
The business students research the cell phone’s niche in the marketplace, how it fits in to the 
company’s product line, the marketing brief behind its creation, brand character and 
marketing program, pricing and financing details. They also examine industry practice for 
insights into best practice regarding sustainability issues.   
 
The corporate mentors are invaluable suppliers of information in this part of the process.  
The opportunities for learning synergies among team members begin to become apparent 
here, for example, as business students re-conceptualize accounting practices from the 
viewpoint of environmental economics, manufacturing processes through interactions with 
the engineers, marketing practices from the viewpoint of the designer, etc.  Part of the 
greatest learning comes from understanding what is important to the practitioners of these 
disciplines.  They begin to see management practices differently, develop ideas about how 
attending to sustainability issues open up opportunity for competitive advantage in terms of 
both product and process.  This provides the basis for the business models the students will 
present. 
 
The second design phase involves ideation and synthesis, where the information ‘discovered’ is 
integrated into new ideas for the product through creative dialogue, sketching, and critiques.  
Having assimilated the initial findings of all team members, the industrial design students 
then begin to create ideation sketches to record ideas from creative sessions and interactions 
of the team members.  Here it is important that all team members contribute ideas.  The 
designers can help to communicate everybody’s ideas in sketch form.  A significant learning 
for all is the power of a visual metaphor for things like a new financing arrangement!   
 
Each set of proposals is evaluated against criteria, agreed upon in the first phase, and that 
evaluation informs and inspires the next round.  Then, each team undertakes the design and 
development of a new replacement product, which exhibits the qualities and benefits of a 



sustainable or environmentally responsible approach to the same product.  Again, the tasks 
assigned to each team member and deliverables should be specific and appropriate to each 
discipline.  In the redesign process students are expected to apply the concepts they learned 
about in phase one and utilize the skills, techniques, knowledge and information gathered 
through the analysis of the existing product to inform the design process.  Solutions are 
narrowed to a final set of proposals that constitutes the agreed to ‘new design.’ 
 
The team’s work culminates in the presentation of a finished proposal at the end of the 
course. Industrial designers produce finished renderings and models to illustrate the design, 
engineering students produce documentation to indicate sustainable manufacturing features, 
environmental students explain improved industrial ecology, and business students describe 
marketing, branding, finance and alternative business plan details. 
 
During the first two reflective phases, students are asked to keep a journal of their 
performance, team process, ideas, insights, frustrations etc.  This comprises part of the 
retrospective reflection phase.  The purpose is to enable students to consolidate and 
integrate their learning.  It also allows faculty an opportunity to monitor the team process 
and to help coach students on effective team processes. As their final journal entry, students 
are asked to generate their “top ten” list of learnings from their experience.   
 
It is not uncommon for students to talk more about things they’ve learned from the 
disciplines “new to them.”  For example, design students might talk about an improved 
understanding of how and why business operates as it does and business students report on 
finding untapped sources of creative potential.  At the same time, journals often contain 
expressions of frustration and dissatisfaction – with the course, with students from other 
disciplines, with a world that seems too prone to compromise on environmental issues.  
However, such dissatisfaction may signal that significant education has occurred (Palmer, 
1998). 
 
Having provided an overview of the Ecollaborative experience we now turn our attention to 
two significant issues in the design and delivery of this kind of course: identifying and 
managing the diverse participants and logistics. 
 
Participants with the right stuff 
Three groups participate in this course: faculty, students and corporate representatives.  We 
offer some suggestions on who you want and how to recruit them. 
 
Students:  To effectively solve a sustainable product design and development problem, the 
student participants should be representative of the main professions involved in such an 
undertaking in the real world.  Equal numbers of students from the fields of business, 
environmental studies (economics or engineering, or both) and industrial design should be 
chosen to participate and successfully complete the project. Team representation of these 
groups should be roughly equal as well.  

 
This course has a disproportionately high time commitment.  Thus, it is important to ensure 
that this class is populated by students who are enthusiastic and invested participants, who 
are committed to the ideals of sustainability.  To this end it is recommended that all students 
petition for entry into the course. Participants are chosen by faculty and corporate partners 



based on these submissions.  This results in more dedicated and qualified students and also 
lends a certain status associated with participation in this studio, a benefit that draws 
attention to the topic (legitimation) greatly enhances recruiting efforts in subsequent years, 
and helps to perpetuate the ongoing success of the course!  All students should be recruited 
from an advanced class level to ensure that they have developed their skills and knowledge 
base in their field and can participate effectively in this advanced and challenging course. 

 
Any new course model meets with some resistance on the part of students, so faculty from 
the business, environmental studies and design programs must engage in a vigorous 
campaign to explain and sell the idea to the students well before the beginning of the term.  
Overcoming their skepticism may require some effort, but the broad student interest in 
environmental issues offers fertile ground.  The pedagogical goals and benefits outlined in 
this paper such as exposure to the culture of other disciplines, working in creative teams, 
building critical thinking skills and a broader world view are all effective selling points.   
 
It is critical that equity for all participants is assured in the planning of the course in terms of 
workload and expectations.  Each participating discipline must clearly define deliverables for 
the earned grade and these should be as equal as possible in time and effort required for 
successful completion.  The grading procedures and the credit hours earned must be the 
same for all students.  Any inequities, real or perceived, will threaten the future of the course.  
Once a successful studio has taken place, the formidable power of the student grapevine will 
very effectively spread the word.  For that reason it is very important for all stakeholders to 
work hard to make the first run of this course informative, rewarding and fun. 
 
Faculty.  Faculty representatives from each discipline will act as advisors and facilitators and 
will provide guidance and instruction to the teams.  The faculty often joins the corporate 
partner in the role of clients during presentations and critiques.  It works best if pairs of 
faculty provide this instruction, thus modeling the overlap of concerns and expertise.   
 
The ideal faculty team is comprised of individuals who combine passion for the topic with a 
passion for non-traditional teaching experiences.  Consensus on the goals underlying the 
course, student deliverables and assessment criteria is imperative.  This is always true for 
effective team teaching, but a collaborative studio is a logistics nightmare (see section below).  
You simply can’t afford to be arguing about the basics!  Teaching a studio is a entirely 
different experience from teaching a traditional class – even one with “labs.”  It is time and 
emotionally intensive.  Studios typically meet for three or four hours several times a week.  
Faculty must be a presence in each studio session.  Since this represents a working method 
and time commitment that is not typical outside design programs, it is important to make 
this clear up front, to avoid any misunderstandings. You surrender any notions of control 
early on in the planning phase, keeping a minimum of four separate stakeholder groups 
(three departments/colleges and a corporate group) in coordinated action can only occur 
through mutual adjustment and requires a substantial measure of goodwill.  We benefit from 
having a communications platform (Blackboard) that facilitates information flows across all 
participants. 
 
One of the most important roles of the faculty is to create an interdisciplinary learning 
community that will serve as a model for the stakeholders to emulate in creating a 



community of practice (e.g., Brown and Duguid, 1991) centered on sustainable product 
design and development.  In a true learning community, diverse backgrounds blend and 
individuals bond into an association dedicated to collective as well as personal learning.  
Dialogue has the open-ended quality of exploration where differences of opinion produce 
inquiries not disputes.  The instructor must take concrete steps to promote collaboration and 
comradeship.  The basic values of civility, willingness to take risks and an appreciation of 
diversity leads the group to freely venture into terra incognita where explorers need one 
another’s help and support. (Barnes, Christensen and Hansen, 1975:23-25).  

 
Corporate partners.  In this educational endeavor, a partnership with a corporation has many 
benefits, but is not critical to the success of the program.  If such a sponsor can be arranged, 
the corporation typically provides designers, technicians, engineers, marketing experts, and 
managers to offer expertise and serve as mentors and critics throughout the process.   An 
alternative approach is to design a new product and then contact firms and invite their 
participation in the critiques.  If the corporate partner has a particular product which they 
would like worked on in this course, that can be advantageous as long as pedagogical goals 
are agreed upon and maintained throughout the process.  It is recommended that the goals 
of corporate sponsors and the pedagogical goals of the faculty be clearly delineated and 
understood by all parties.   
 
The benefits to corporate partners in participating in a program like this are many.  They 
gain an opportunity to learn about sustainable product design and development principles 
and alternative business models.  The most successful outcomes in a collaborative like this 
have resulted from a scenario where the corporate partners are not looking to harvest viable 
and proprietary product ideas or intellectual property, but instead are participating to 
stimulate and support fresh thinking and learning for their employees who represent the 
included disciplines.  This interaction with young enthusiastic minds can provide an 
invaluable creative shot in the arm for employees caught up in business as usual. 
 
The securing of ongoing sponsorship by the corporate sponsor for this interdisciplinary 
experience, that covers several years instead of a single semester, provides many advantages 
to the corporation and the educational institution.  The logistical difficulties and 
extracurricular efforts required of all parties involved in setting up this kind of experience are 
huge.  An ongoing commitment to offering this class for several consecutive years in effect 
amortizes that effort and allows faculty and corporate players to hone and perfect the 
particulars of the course.  It provides continuity and nurtures the partnership.  A continuing 
partnership gives opportunity to react to and improve the course based on evaluations and 
de-briefings involving students, faculty and corporate partners.   

 
Logistics 
Identifying courses that can be adapted for the purposes of this endeavor, and then working 
out scheduling and course credit issues between colleges, is a formidable task. The faculty 
and the team members from the corporate partner should expect to expend many hours of 
effort to work through all of these details. 
 
Since the students are working in teams on very diverse tasks, providing each team with 
appropriate working space and a home base is important.  A large studio space, which can be 



set up with individual cubicles to allow each team to have tack space for hanging research 
materials, sketches, slogans, brainstorm pages, and other relevant information, is ideal.  
Providing each team with it’s own “war room” and presentation space facilitates 
communications among team members and is significant in developing the culture of the 
‘competing’ teams. 
 
Another logistics problem arises if the nature of the problem assigned involves proprietary 
and legally unprotected technologies.  It is imperative for everyone’s protection that faculty 
and students sign non-disclosure and confidentiality agreements.  The details of these are 
typically negotiated through the legal departments of the corporation and the institution, and 
that can also take a considerable amount of time.  Some students are reluctant to sign such 
agreements, but their participation in the studio is dependent on their signing.’ 
 
Expected Outcomes 
We designed this course with a variety of objectives in mind: increasing awareness of and 
understanding about sustainability among our students, enhancing the students’ ability to 
think critically, and to begin the development of a community of practice about sustainable 
design.  Through this challenging collaborative experience, students come to appreciate these 
skills as a significant course ‘deliverable.’  This combination of understanding that there is 
plenty of room for improvement and a sense that they can make a significant contribution to 
solving the ecological and sustainability problems facing all of us, makes us believe that we 
are seeing the ultimate outcome of a critical education, students with the capability to think 
critically and act constructively.   

 
Thus a critical basis for change and consensus is to find a way to introduce and discuss ecological 
principles in society in a way that draws people together, rather than repelling or deterring them.  
This step is crucial because within ecological principles reside not only the problems and challenges 
that face us, but also the solutions that can be used to transform our economy and society (Hawken 
1993: 203).
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