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Introduction 

Our paper describes collaboration between industrial design and design management faculty at the 
Savannah College of Art and Design and an interdisciplinary research team led by faculty from the 
Industrial and Manufacturing Engineering Department at Wayne State University. The goal of the project 
is to bring faculty and students together with practitioners from major corporations to address a pressing 
problem: tracking and managing the diffusion of innovations across complex globally distributed 
organizations.  
 
In the spirit of our theme, this paper has been written in a collaborative effort that is somewhat new to 
both of us as authors. While one of us comes from the field of design, the other hails from an 
interdisciplinary domain that incorporates anthropology and management. Despite its flaws, our own 
understanding and perspectives have been deeply enriched through this process. 
 
Background 
 
Innovation is increasingly cited as the saving element for our domestic economy as it faces more intense 
competition from abroad. Reflecting on America’s history of bootstrap advancement across the frontier, 
this appeals to our emotive side as it relieves the tension of the reality of plant closures, layoffs, off-
shoring, and dismal economic news. But if, by personal analogy, we project ourselves back into the past 
we would find the future just as uncertain as it is today, with no assurance that we could “innovate” any 
better than the rest of the world. Complicating matters further, even if we were to innovate our way into 
the future, it would need to be a global effort. 
 
Nowhere is this more apparent than in such mainstream American industries as automotive 
manufacturing and marketing. As products, automobiles are complex machines built with capital-intensive 
resources and a maniacal focus on quality throughout the design, production, and delivery processes. 
While this quality model seemed broken for a time, and still does not extend to the service sector 
consistently, it is getting better. It could be argued that current global competition heightens awareness of 
quality, whereas global production actually facilitates the diffusion of innovation as the seed of quality. 
Moreover, in a concurrent engineering landscape, time becomes both partner and critic as it becomes 
part of the actor factor. With this in mind, the diffusion of innovation across the flat earth now becomes the 
seed of speed.  

 
Global competition has caused companies across the world to extend their focus beyond the traditional 
determinants of competitive advantage, such as cost and quality, to include innovation. For example, in 
the current transformation of the business environment many firms are forced to face a new dilemma; 
their attention is not on increasing but on reducing or pulling back production. This challenge demands an 
entirely new model: how does an organization pull back when everything done since its creation has been 
about making more? Moreover, what is the role of innovation in such a process and how do we assess 
the diffusion of innovation in order to manage projects and coach disparate teams spread all over the 
planet? And, finally, how do we create wealth in such a demanding environment?  
 
Pulling back on production while reducing cost to the consumer, and redesigning processes for sustaining 
the planet sounds like a perfect storm for organizational ruin. However, there is a trend that may provide a 
logical, if unobvious, solution. Consider the shift in financing models as many consumers moved from 
ownership to leasing programs. And nowadays, even the cheapest cars come with 100,000-mile 
warranties, which extend the relationship that carmakers have with their customers, dealers, and 
suppliers. Along this trend, businesses are realizing the potential of design thinking, which they are 



  

incorporating in the design of services as well as products, environments, processes, delivery, and 
communication systems.  
 
We embrace this development, and as we prepare our students for the building of customer and supplier 
relationship models for related commodity products such as tires, we are already looking at the design-to-
production process as an internal service industry that cultivates innovative thinking as a critical enabling 
factor. If a design model were to affect the diffusion of innovation throughout an organization, how would 
it do that? We would have to accept two assumptions: first, that designers are not the only ones capable 
of “design thinking” and second, that designers can apply themselves in matters outside of their 
conventional domain.  
 
Concurrent with our emerging model of design education, an interdisciplinary research team led by faculty 
from Wayne State University joined with top-tier automotive manufacturers in order to address the need 
for a management tool that would track and display key indicators of the innovation process across the 
organization’s global operations. Building on Rogers’ diffusion of innovation theory (2003), initial research 
led to the realization that successful implementation of new ways of thinking (i.e., innovation) involves 
three key elements beyond the invention itself: time, distance, and sociality among team members and 
stakeholders.  
 
The Wayne State research team reasoned that if we could know what was going on among the various 
development groups in a firm, then there should be some way to use that information to gauge the 
innovation process. With this in mind, and with support provided by a National Science Foundation grant
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they embarked on a multiyear study with major automobile manufacturers in which communication traffic 
is analyzed and measured against a model that follows information through the critical path of a project’s 
implementation. In other words, they set out to monitor the diffusion of innovation throughout the 
organization. Detecting, measuring, and presenting information across a complex organization is relevant 
to tracking the diffusion of innovation because it is an indicator of collaboration and communication flow 
among key players at any given time in the process. 
 
The Challenge of Collaborative Design 
 
The Industrial Design and Design Management departments at SCAD have joined the research team in 
developing an interactive dashboard product. Based on a multitheoretical approach that includes social 
networking and historical models of innovation, an interdisciplinary team of researchers, faculty, and 
students from both institutions is working to develop an information architecture and testable prototype for 
a performance dashboard that will give managers an instant overview of the diffusion of innovation within 
the company. The project comes with considerable risk to the research team. Can the “dashboard” 
concept
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and sales figures—be adapted to the ephemeral domain of innovation in progress? We think it can, and 
the presentation and manipulation of information will shape in large part how this new product is adopted 
by management. 
 
Design Education in a Transdisciplinary World 
 
Learning to bridge disciplinary divides is a critical skill that must be developed by students of design if 
they are to be effective in playing a strategic role within organizations. This skill involves fluency in the 
language of other disciplines including engineering, business, psychology, and the social sciences. It 
requires that design students become adept not only at representing and presenting their own ideas and 
concepts, but also at negotiating shared understanding and creating a common language among 
members of cross-functional teams.  
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 Accelerating the Diffusion of Innovations: A “Digital Diffusion Dashboard” Methodology for Global 
Networked Organizations (NSF Award #SES-0527487) 
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 According to Eckerson, "A performance dashboard is a multilayered application built on a business 
intelligence and data integration infrastructure that enables organizations to measure, monitor, and 
manage business performance more effectively." (2006, p. 10) 



  

 
Our project reflects the emergence of a “postdisciplinary” era in which traditional boundaries have begun 
to soften. The shift is due in large part to a recognition that complex problems cannot be solved from 
within a single disciplinary framework. The full effect of increased collaboration between the disciplines is 
only now beginning to be imagined. The digital diffusion dashboard project demonstrates how design 
education can prepare student designers to play a significant role in the emerging postdisciplinary world. 
 
How Do We Know What We Know? 
 
Creating opportunities for student designers to acquire the skills of transdisciplinary collaboration requires 
the recognition that disciplines are bounded in a variety of ways. In fact, the primary objective of 
education is the socialization of students in the thought patterns and practices of a specific discipline, be it 
design, business, psychology, engineering or anthropology. Students enter the field as novices; through 
the educational process they are grounded in the language, theory, and practice of the discipline. They 
are regularly tested as they advance through the ranks toward becoming a recognized professional in the 
field. The further one advances, the more skillful one becomes at applying and defending the 
epistemology or ways of knowing that are the signature of the discipline. Unlearning disciplinary practices 
and thinking is never intended.  
 
How Do We Share What We Know? 
 
Although the discipline of disciplines has served us well we have reached a point at which single-lens 
approaches are insufficient to address the problems that we face. This is the case within organizations 
where the traditional methods of organizing tend to promote stovepipe structures that create formidable 
obstacles to communication flows. Information is typically transmitted through a prescribed, formalized 
process with little regard for the social aspects of organizational life. This fact is highlighted by 
organizational wisdom gained through experience. Seasoned organizational members know they must 
find a counterpart who is able to navigate the informal back channel networks. They seem to know just 
the right people—the key individuals who can ensure that “things get done.”  
 
These individuals have learned to negotiate cross functionally. They respect their counterparts and 
recognize what they need in order to function and facilitate the flow of their work. Partners in this informal 
process support and help each other acquire and share information, resources, time, access, or contacts. 
They create a mutual aid society. 
 
Historic examples of creative partnerships across disciplines can be cited, many of which were known to 
be highly creative. The Santa Fe Institute (SFI)
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scientists and practitioners from a wide range of disciplines to study the emerging field of complexity 
science. In a similar fashion, students who are introduced to cross-disciplinary collaboration, either 
through charrettes or special projects, not only gain exposure to new ways of framing problems and 
envisioning solutions. They are also able to see other individuals engaged in modes of work that are 
unfamiliar. They watch them use different tools that are not the like those used in their own work 
practices. The cross fertilization enabled by transdisciplinary collaboration creates a hot bed for creative 
thinking and ground for innovation.  
 
Collaboration across Various Types of Culture: A Common Thread 
 
A further implication of this study is in how workers from different cultures can collaborate when their 
common language—English—is not the first language of many of the participants. We at SCAD are facing 
this challenge everyday in our graduate program, as classes are filling up with international students—
particularly Asian—who wish to launch their design careers at an accelerated pace in order to have 
influence in the economy and sociality of their home country. Motivated more by the desire to create a 
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complexity science. The SFI charter states that the institute was formed to devote itself to “the creation of 
a new kind of scientific research community pursuing emerging syntheses in science.” 



  

nicer environment for their extended community than by personal gain, these students realize that in 
order to realize their vision they must become attractive partners in ideas that encompass a greater 
picture. Here we see an opportunity that evokes a paradigm shift in our approach to design education. 

 
International students, through language testing and a robust ESL program are provided with generous 
resources to hone their English communications skills; however, unsurprisingly, they frequently stay in the 
background during class projects that require the social interaction demanded by teams. Until recently 
this was tacitly accepted as “just the way it is,” with the major portion of responsibility laid at the feet of the 
few international students in the program. Since 2007, we have seen a striking shift in the composition of 
our graduate class. Half of the students in a rapidly growing incoming class were suddenly from China or 
Taiwan. Do quantitative factors affect sociality and learning patterns? Do numbers matter? Does size 
matter? In so far as the sense of belonging on a personal level, yes it does, and this should not come as 
any great surprise.  
 
While seeming to be somewhat of a comfort, this might be having an unintended consequence: the 
huddling effect, in which students rely more on the support of their common-language peer group to 
navigate a foreign educational system. At first we saw a form of separation within the class as it 
undertook a team project focused on the service aspect of a global company’s consumer product 
delivery. A midcourse correction, in which the team members were redistributed, seemed to do the trick, 
but around ten days later, the students had regrouped into their original social clusters. 
 
Experience working with Asian students reveals that, in time, language becomes less intimidating and the 
assimilation process matures. Suddenly, however, we could not rely on time to do our work; we need to 
assimilate immediately. Rather than simply offloading this new—and attractive—problem to the ESL 
faculty or the students themselves, we began to look at the situation as a design problem. If we, as 
design educators, are teaching our students a process that reaches beyond the design of the artifact, a 
process founded on rich contextual understanding of people who are different than us, of reshaping 
strategy as a result of this design thinking, then why shouldn’t we apply this practice to ourselves? 
Standing in front of a new Asian-American class, an idea emerged out of the silence: Listening.  
 
The first tenet of communication that we frequently ignore in our haste to advertise or promote, active 
listening informs the great writers, social workers, researchers, and in a synesthetic sense, painters and 
composers. What if, instead of politely suggesting to the language-shy students that they improve their 
English (they already know that), what if we could do a better job of listening to them? Everybody likes to 
be listened to—that crosses cultures. What if, instead of hastily expecting a direct response to an inquiry 
in class, we just relax the pace and politely listen for an answer? Although the silence—sometimes lasting 
for up to 30 seconds—can be uncomfortable to the American students, it yielded yet another surprise; the 
Asian students were just as intellectually lazy as their American counterparts.  
 
At first, the Asian students would mutter a clichéd response and then nod or pause with that universal 
sign that it was someone else’s turn to speak. And this is where the paradigm shift occurred. If we ignore 
that turn-to-speak handoff, the urge to fill the void with words overcomes the reluctance to speak, and 
more genuine and inspired ideas start to emerge. You can literally see the sense of surprise on the 
student’s face when they suddenly feel a bit wiser than they thought they were. Reiterating the thought on 
the board externalizes and shares the idea with the entire class, and gradually the rest of the class 
understands that there are new rules in play. This does not happen immediately; each student, including 
the American ones, has to experience this sudden emergence individually, but the lesson is clear: 
responsibility for cross-cultural communication—the foundation for collaboration—has shifted from “them” 
to us. 
 
This led us to realize that a common thread runs through all types of cross-cultural collaboration, which 
provides an important key not only to our emerging model of design education, but also suggests a 
metaphorical shift in the design of the digital diffusion dashboard tool for managers. Perhaps instead of 
“seeing” a dashboard, managers should be listening.  
 
 



  

A Laboratory for Learning 
 
What we learn from this sudden population shift within our own college can serve as a model for the 
transnational corporation that is composed of a variety of nationalities, languages, and cultures. If the shift 
is from “them” to “us” in the classroom, how is that manifested in the office environment? And what is a 
listening dashboard? We will discuss the latter question first by way of a class project that was intended 
to develop an understanding of the traditional performance dashboard applied to a real organization. Our 
undergraduate Interactive Product Design class took on the challenge by first studying the dashboard’s 
function in business. Beginning with Eckerson’s (2006) model of measuring, monitoring, and managing, 
the four-person team selected a subject that dealt with a broad range of human and performance matters: 
the SCAD women’s lacrosse team.  
 
In its first year as a varsity team, under a new coach who understood collaborative design as well as 
competitiveness, the team was composed of girls from various athletic backgrounds, ranging from 
competitive high school programs to walk-on students looking for a healthy and secure outlet for excess 
energy. The overall objective of any competitive sport is, of course, winning. However, faced with 
uncertain and uneven talent levels, Coach Pritchard had to develop interim strategies to guide the 
preparation of the team for conference play. During the interview sessions conducted on the field, in the 
coach’s office, and in the classroom, we learned that her immediate objective was to establish a 
competitive spirit that was more inwardly focused, so that individual performance, game intelligence, and 
team cohesiveness emerged as tangible goals that could be measured and monitored. 
 
As the student project team developed their design criteria, they continued to learn about the dynamics 
occurring between team members and the coaching staff. Easiest to understand were the performance 
metrics and goals that were gleaned from stopwatch data and field evaluations. However, these were not 
the top-level data. Developing key performance indicators (KPI) was another matter that emerged from 
the development of a communication flow model that revealed how the coaching staff correlated 
performance with academic and personal temperament (Beyer & Holtzblatt, 1998, p. 91). The resulting 
Huddle feature was a multivariant diagram in which each player’s relative position was shown in three-
dimensional space, with detailed information on each girl just a click below the surface. Combining 
statistics with comments from a personal dairy each girl kept for the coach provided a unique picture of 
quantitative and qualitative information that guided the coach’s individualized approach to building a 
competitive team. 
 
What we learned from this exercise is that managing ephemeral data such as team relationships, like 
innovation diffusion, is founded on activities and behavior more than it is on easily tapped data 
warehouses. Moreover, ultimately even digital data comes to be seen as if it were analog as it fuses with 
individual players’ affective states. An archetypical example of this kind of analog view emerges in 
Stephen Wolfram’s cellular automata, commonly known as the Game of Life in which digital patterns are 
generated with such fine granularity and complexity that the eye tends to perceive them as if they were 
analog images. 
 
[Insert Figure 1 approximately here] 
 
 

The Tactical Challenge of Visualizing Information 

These examples put new light on what appears to be a graphic design problem. As the WSU team 
represents its rich data that indicates who is talking to whom, with what frequency, and regarding key 
topics involved in the specific innovation being diffused across the organization, the centrality plots 
become stunning visual patterns that tend to limit our perception to low resolution data. While these 
images may be alluring for designers and digital theorists, as they seem to mimic networks inside of our 
brain, effective representation is demanding something more. In order for a manager to infer meaning 
from the data, an additional level is required: transforming the data into information. Information cannot 



  

exist out of context (Wurman, 2001, p. 28), and it is the job of the information architect to not only design 
the scaffolding of the representation, but like any architect or designer, the task must be approached from 
the standpoint of what the manager has, needs, wants, and understands

4
. And this is where our journey 

begins. Like the study of the lacrosse coach, information emerges out of the fusion of rich data with an 
understanding of its context. 

Conclusion 
 
In this paper, we have described how an emerging model for design education is being tested in real time 
in a transdisciplinary partnership between multiple university and private sector partners. The explicit goal 
of the project is to address a pressing problem: tracking and managing the diffusion of innovations across 
complex globally distributed organizations. Because the research partners come from different 
disciplinary backgrounds the approach is necessarily multitheoretical and multimethod.  
 
What we are attempting to create in our evolving model for design education is a program that is 
grounded in the fundamental skills and design principles while remaining flexible and open to 
transdisciplinary collaboration. We see our students as confident in their command of the theory and tools 
of design practice while recognizing the validity and appreciating the unique practices of other disciplinary 
approaches. In educating design students our mission is to prepare them to play a strategic role on teams 
such as the one we join to develop a digital diffusion dashboard.  
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