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From the very beginnings of automotive design in the late 1800s, automotive design education 
has relied heavily on oral tradition, or correspondence, as in the case of Andrew Johnson, and 
personal relationships not unlike those between master and apprentice. The tools and skills of 
automotive design have been taught by experienced practitioners to eager students primarily via 
demonstration and word of mouth. This method has produced a rich heritage but perhaps at the 
expense of innovation and broader understanding of the field outside of a relatively small circle of 
professionals. Although the number of practitioners of automotive design is small, the influence is 
great; over 60 million cars a year are built (McElroy, 2005). The introduction of computer-based 
design tools, along with the ongoing recognition of additional fields that are integral to modern 
automotive design (product planning, branding, marketing, ergonomics, interface, aerodynamics, 
design engineering, materials science, and manufacturing to name a few) has opened great 
opportunities and the need for automotive design education to evolve in response. 
 
The profession currently enjoys unprecedented influence within the automotive industry. Design 
is widely recognized as an efficient means to distinguish one vehicle from another and increase 
market share via the superior design of otherwise similar competing products. Market analyst 
AutoPacific Inc. estimates that by 2009, there will be 277 distinct models of cars and light trucks 
offered in the U.S. (Vlasic, 2006). Competing in numerous niche markets requires a greater 
number of vehicle models, each tailored for a specific market and each requiring its own design. 
The proliferation of models and ever-shrinking development times mean that there is more design 
work to be done and less time to accomplish it. Phil Mertens, former group vice president for 
product creation, Ford Motor Company, points out that “design is increasingly more important due 
to fragmentation of the global market and required technology and amenities.” (McElroy, 2005) 
“The only thing that is going to separate our company from the rest is great design,” declares J 
Mays, Ford’s group vice president of design (Fonda, 2006). As competitive economic forces 
require companies to run leaner, the training and hiring of the best young designers becomes 
increasingly critical. Industry is demanding graduates ready to perform fresh out of school and is 
no longer in a position to take time to train new hires. This responsibility is falling ever more 
heavily upon academic design programs.  
  
The major undergraduate transportation design programs in the U.S. can be listed on one hand: 
Art Center College of Design (Art Center), College for Creative Studies (CCS), Academy of Art 
University (AAU), University of Cincinnati (UC), and Cleveland Institute of Art (CIA). The second 
hand can enumerate the less established programs and those with some significant 
transportation design courses but no concentration in the subject: Art Institute of Pittsburgh, 
Brigham Young University, Pratt Institute, and Savannah College of Art and Design. Other 
industrial design programs may offer a few automotive design courses or may sporadically 
provide such courses when appropriate faculty is available. Certainly there are a number of well- 
respected programs (large universities as well as small art and design schools) that graduate 
industrial designers who may move into the automotive design field. It is upon these first five that 
research for this paper has focused. The curricula of these institutions have many similarities. All 
are accredited by NASAD. The differences in the programs reflect the particular educational and 
economic philosophies of the schools.   
 
The Case for Computer-Based Tools 
  
In industry the great advantage of computer-based design tools is efficiency leading to both 
speed and general quality of results based largely on communication. From the contemporary 



perspective, it is surprising to realize that using traditional methods, at the ‘end’ of the design 
process there is almost no data that can be used directly for production; the artifacts at the 
culmination of the design process (drawings and models) require interpretation or translation into 
useful ‘engineering’ data before production can begin (Holland, 2005). Using a common 
language, the digital math model, allows designers, design engineers, manufacturing engineers, 
product planners, and management to communicate efficiently with little or no need for translation 
or other such duplication of effort. Use of computers in the design process shortens the product 
development cycle dramatically through simultaneous development of the body, chassis, interior, 
aerodynamics, crash testing, and other elements of the design. Efficient communications are 
essential to minimizing development time. Design approval activities and the associated waiting 
time alone can take up to 35% of the design cycle (Buxton, Fitzmaurice, Balakrishnan, & 
Kurtenbach, 2000). Based on the experience of Cornelis Steenstra, director and chief designer of 
Foresee Car Design, using entirely traditional methods as opposed to digital increases lead time 
up to 80 percent. 
 
One of automotive design’s most polarizing current leaders is Chris Bangle, BMW design chief. 
Depending on whom you ask, he is the profound philosopher of flame surfacing who has 
energized BMW and ignited an industry trend or he is the enfant terrible who has ruined the 
careful evolution of appropriate sophistication and understatement of one of the world’s finest 
marques. He is surely influential. Bangle is not alone in his assertion that “renderings these days 
are irrelevant.” In sum, Bangle sees renderings as generally inefficient and thus no longer one of 
the tools of choice. In Bangle’s eyes, the productive, useful work is done in three dimensions 
(digitally or physically). Sketches, and to a much lesser extent renderings, are the tools that 
designers use in conversation about the design (which is three dimensional) amongst themselves 
in the studio. Bangle calls the sketches “visual guidelines.” (Perini, 2003)  
 
The task of managing the development of even a single car model is daunting. Major 
manufacturers must manage the development of dozens. More and more this task is achieved 
using product lifecycle management (PLM) software, the foremost provider of which is UGS. PLM 
integrates all the required tasks and functions into a digital model that can be accessed 
simultaneously in real time by all the required divisions of an enterprise. Use of such 
sophisticated software also allows designers and engineers to achieve greater economies by 
sharing vehicle architecture, drivetrains, and other parts. The process starts with market-driven 
criteria, quantified as specific design objectives and incorporated into the math model of the 
design proposal (McElroy, 2005). The math model is then built simultaneously by design and 
engineering functions. As surfaces are created digitally they can be evaluated not only visually 
but also structurally (FEA), aerodynamically (CFD), and with regard to manufacturing viability, 
materials and processes. Before the design reaches the physical prototype stage, suspension 
tuning and crash testing can be done on the computer; manufacturing and industrial engineers 
can begin to define the manufacturing process and layout assembly plants while purchasing 
agents can line up suppliers and evaluate costs. Clearly, the whole process depends on 
communication made possible by using a common language: the math model. It is essential that 
designers speak this language fluently and aggressively.  
 
Computer-based tools should not be considered as replacements for the traditional varieties but 
rather as complements to them. Because industry uses computer based design tools, academia 
must teach those skills but that does not preclude or mitigate the value of traditional tools 
especially in the educational process. As one might surmise, enthusiasm for relatively new and 
emerging technologies is generally greater amongst younger generations but clearly established 
designers (and educators) recognize the value of more efficient tools of communication. It can be 
difficult to separate a small generational bias against computer based tools from a legitimate 
concern for the shortcomings of those tools as perceived by acknowledged, master practitioners 
of automotive design. On the other hand, a lack of skill and experience with a particular tool (be it 
a marker, a paintbrush, a clay steel, or an Alias workstation) is not necessarily an indication of a 



universally inferior tool. One might argue that before a tool can legitimately be criticized, it must 
be mastered. Of course, once mastered, objectivity may be lost to the other extreme. Alan 
Rhodes, global senior manager, digital and virtual design, at GM, recommends mastering 
traditional techniques and understanding how to choose the proper tool and then striking a 
balance between the two. 
 
Fears 
 
The great concern of passionate designers and educators who have made a career using 
traditional tools is that the computer and its many ancillary technologies will, in some fashion, 
‘steal the soul’ or somehow degrade the quality of automotive design. This occurs to be more of 
an emotional reaction that an intellectual one. Walter de’Silva, head of Audi brand group design, 
is passionate about the situation. “You can’t design a car from a computer. You have to feel it, 
touch it, caress it; you have to love it. It’s like a human body. Then…it’s good.” (Monticello, 2006) 
It is perhaps easier to understand the concern that a tool as powerful as Alias, for example, could 
be ‘misused’ by someone without a firm understanding of the basics of design and form. 
Sketching is a Swiss Army knife while Alias is a gleaming broadsword. Would you trust the page 
with the master’s battle weapon when he cannot quarter an apple with his pocket blade? 
 
A number of teachers of industrial design fear that the computer can mask deficiency of the 
student; basic understanding of form can be overshadowed by a high level of proficiency with a 
given software program. The same dangers exist with regard to someone who has a degree of 
mastery with traditional sketching and rendering techniques but fails to understand the translation 
of sketches into three dimensions or the communication of an existing three dimensional form in 
two dimensions. Both computer software and pen and paper are tools used to develop a three 
dimensional form. Only in three dimensions is the risk of artifice dissolved. 
 
Other common complaints leveled at the computer are the danger that it can mask a paucity of 
traditional skill; that it produces sterile, uninspiring design; that it can overlook human scale; that it 
is physically demanding in its extreme sedentary demands and ergonomics; that digital images, 
particularly three-dimensional models, often lead people to believe prematurely that the design 
process is complete; and that it changes the social dynamic of a studio environment to the 
detriment of collective effort (Buxton, Fitzmaurice, Balakrishnan, & Kurtenbach, 2000). While 
some of these objections could be written off as reactionary, personally biased, trivial, or simply 
curmudgeonly, others warrant more serious discussion and those are the issues that educators 
must overcome and software developers are seeking to address with ongoing improvements. 
 
Technology 
 
Too many authorities and students dismiss digital modeling and rendering tools as almost 
exclusively for generating presentation and communication materials at the conclusion of a 
project or design phase and not tools that are integral to the heart of the creative process. A 
common goal of technology developers, and forward-thinking educators, is to facilitate the use of 
these tools throughout the process. This is most readily achieved by making the technology 
transparent so that it does not interfere with the creative process. 
   
The predominant digital surface modeling and sketching software in industry and academia today 
is Alias. Virtually every program requires at least one class dedicated to this software and it is 
used extensively in upper level studios. [It should be noted that Alias was recently purchased by 
Autodesk, one of the primary providers of CAD software. There is some speculation that given 
the possible synergy of that combination, Autodesk may mount a serious challenge to the product 
lifecycle management (PLM) leadership of software rival UGS.] 
 



Paul Dyck, product marketing, design, Alias|Wavefront, explains, “Most of the cost of a tool is in 
the learning. If a new hire knows a software, the software is, in effect, less expensive to the 
company.” Like most software developers, Alias also realizes the marketing advantage of being 
able to point to a pool of recent graduates entering the workforce with proficiency in their 
software. This is part of the reason for their commitment to PACE (Partners for the Advancement 
of Collaborative Engineering Education). Software developers must cater to their customer base 
so Alias and others focus on the requirements of the automotive industry. One of those 
requirements is providing software that can be taught in the academic setting so that graduates 
are prepared for industry. Alias continues to develop software that draws on traditional skills so 
that the software is about design not technology. Such an approach also facilitates integration 
with academic curricula. Dyck asserts that the object is not to simply mirror traditional techniques; 
that would thwart, if not preclude, evolution and progress. 
 
Alias is continually looking to facilitate data input and integrate traditional skills with new media. 
Toward that end, Alias researchers closely examined the traditional practice of full-scale tape 
drawing. The research team faced the challenge of creating an input device or method and 
associated software that could deliver a full scale tape drawing in a digital format using very 
similar skills to those employed by traditional tape drawing. The team developed a two handed 
input technique that looks very much like the familiar tape drawing process without the balls of 
tape that inevitably end up on the studio floor. Full-scale tape drawings are often overlaid if not 
applied directly to engineering package data. Using the digital version, the package criteria can 
be locked on a layer projected beneath the layer or layers that are being used to create the 
design. The successful research prototype has evolved into a feature of Alias’ PortfolioWall 
software (Buxton, Fitzmaurice, Balakrishnan, & Kurtenbach, 2000). 
 
Rhinoceros from Robert McNeel and Associates is another popular software. While Rhino is 
marketed to the academic community, ironically it is designed to be self-taught. For the most part, 
the educational paradigm has not shifted in that direction institutionally. This is one of the ideas 
that McNeel tries to impart in the educator training that it provides according to Jerry Hambly, 
Director of Education and Training. Part of the philosophy behind Rhino, as expressed by 
developer Brian Gillespie, is instructors do not want to teach software; they want to teach design. 
Rhino is a tool that facilitates that process and seeks to remain transparent itself, imposing as 
little as possible on the flow of the design activity. Gillespie has a healthy respect for old-school 
techniques and seeks to integrate all the tools on the continuum with software such that the 
effectiveness of each is heightened. “Paper is very handy. We want to be able to bring anything 
into Rhino: tracing, [sketches, images] digitizing tools to get info from three-dimensional parts, 
CAD info….” One of Rhino’s primary strengths in comparison to many similar softwares is the 
ability to easily ‘sketch’ a three-dimensional model. Because Rhino has relatively few modeling 
constraints it is quite simple to create representational sketch models to quickly communicate 
ideas or prove concepts. 
  
Brevity precludes a more thorough listing of the relevant new technologies and software. One 
other example should be noted. The Wacom tablet (like the digital tape drawing explored by 
Alias, the three-dimensional scanner, and others) is a bridging technology that allows traditional 
media methods to generate data directly (or almost directly) in the digital realm. Such strategies 
circumvent inherent shortcomings of traditional media while facilitating the educational process. 
 
Many educators see the possibility and advantage of using digital media to facilitate the 
educational process but exactly how this will be achieved is less certain. Tom Matano, AAU 
Director of Industrial Design, has characterized this as a challenge. Scott Robertson, instructor, 
author and designer, suggests that Photoshop in particular needs to become part of the 
foundation and its layering capability be used to demonstrate both traditional and digital visual 
communication techniques. Classes must do more than simply teach software. Along these lines, 
teaching digital and traditional skills in parallel in the context of fundamental concepts such as 



color theory, graphics, drafting, and visual communication will reinforce the fundamentals through 
the use of multiple tools while presenting the opportunity to learn those tools in context.  
 
 
Integration of Content 
 
According to a number of program directors, this is a time of transition. Daniel Cuffaro at CIA is in 
the midst of a transition from a five-year curriculum to a four-year schedule. Geoff Wardle, 
associate chair, has said that Art Center is currently reworking that curriculum to meet industry 
demands. Tom Matano feels that the field in general is in transition with respect to new software 
and technology. Professor Brigid O’Kane is working to bring the PACE program to UC to greater 
enhance collaborative education between schools at the university and beyond, particularly with 
engineering disciplines. While the current situation may seem particularly transitory especially 
with regard to quickly evolving software and other technology-based tools, consider that this flux 
is a natural state for a successful program. In order to compete, technology and processes are 
continually evolving. The human resources that drive a company are an integral part of that 
evolution. It is no wonder that the demands placed on academia to provide appropriately skilled 
employees quickly follow the same path of technological development and change.  
 
The ability to, and manner in which, automotive design education embraces the digital age is 
based largely upon the institutions’ methods of including computer-based technologies in an 
already crowded schedule of study. Every program faces a continuous process of evolution to 
maintain a relevant, practical curriculum that serves both students and industry. For at least the 
past five years, and moving forward into the foreseeable future, one of the primary challenges of 
any automotive design program is adequately presenting all of the pertinent topics that are now 
seen as integral parts of automotive design. It is not enough to produce creative, compelling 
forms, rendered to perfection. To a greater or lesser extent, automotive design includes 
aerodynamics, basic design and mechanical engineering, biomechanics, branding, color theory, 
communications, ergonomics, fashion, graphics, history, interface design, interior design, 
information design and technology, manufacturing, marketing, materials science, product lifecycle 
management, product planning, psychology, vehicle dynamics, and charisma to name a few. All 
this is of course in addition to the skills, both traditional techniques and computer based methods, 
which allow a designer to imagine and communicate those compelling forms: computer graphics 
and computer aided design, concept generation, drafting, drawing, modeling, perspective, 
presentation, rapid prototyping, rendering, and sculpting along with written and verbal 
communication skills. Add to this extensive list even the bare minimum requirements of a 
broader, general, college-level education (English, math, social and physical sciences, etc.) and 
an elective or two allowing a student to explore topics of interest outside of the concentration. It is 
no wonder that well-crafted schedules and curricula are essential in order for students to have a 
chance of completing this education in 8 semesters or 12 quarters. This dilemma is addressed in 
a variety of ways according to the different philosophies of each institution. 
 
Art Center requires more units than any other 15- to 17- week-per-term program (144). In spite of 
this, there is a struggle to present all the content that is believed necessary. Geoff Wardle raises 
the vexing and legitimate rhetorical question, “how much is it right for industry to expect of a new 
graduate?” Truman Pollard, Lead Designer at Mazda North American Operations and occasional 
instructor, recalls his Art Center education concluded in 1979. “When I went through school …we 
had an eight semester trimester course of study. Art Center still has the same eight semester[s] 
… but has added a variety of computer/digital skills. I wonder what they now leave out…. I think 
most schools are in the same situation and have not adapted well to new technologies.”  
 
Some educators, such as Art Center’s Scott Robertson, believe that the current content overload 
may be waning at least with respect to software training requirements. Robert McNeel and 
Associates’ Jerry Hambly concurs, noting each new high school graduating class is invested with 



greater familiarity and facility with computers in general and design software in specific. The 
generation of designers who have grown up with personal computers is fast approaching if not 
already upon us. Indeed, it is only the middle-aged professionals who graduated from their design 
schools in the late 1980s who were not academically trained on computers. If you are over 40 
years old (designer or layperson), the computer is a revolution; under 40, and certainly under 30, 
as likely as not, the computer is an appliance.   
 
Imre Molnar, CCS dean, sees curriculum management as, “really tough, a continuous struggle.” 
In order to remain economically competitive companies run lean and have little interest in training 
entry-level personnel. Industry wants and expects graduates that are fully versed in the computer 
tools (notably Alias) used in professional studios. According to Molnar, the CCS answer has been 
the establishment of, and adherence to “educational priorities” designed to land the student that 
first job. The specific educational priorities honored by CCS are traditional sketching, leading to 
monochromatic rendering, Photoshop, and Alias in that chronological order. The program places 
particular emphasis on sketching and Alias. The dean also recognizes the current need for 
graduate level education in transportation design as another strategy to address the growing 
demands of the industry.  
 
Tom Matano and Hideki Masuda, AAU assistant director, both recognize that a five-year program, 
two additional semesters, would be desirable from the perspective of the education. They also 
agree that solution is impractical from a business perspective. Matano sees in the near future the 
possibility of technology solving the problem that it seems to have created. As noted there are 
products being developed to facilitate the design process in the digital realm utilizing input 
methods that resemble traditional drawing techniques.  
 
Cincinnati relies a great deal on the distinctive co-op element of their program to reinforce 
elements of the curriculum and provide content that is not available in an academic setting. The 
UC solution is based on a longer program. Including the required co-op quarters, 18 quarters are 
necessary to graduate. Six quarters of co-op account for a year and a half over and above the 
traditional 12 quarters. In addition to collaboration with industry, UC makes great efforts to 
collaborate in the studio with other disciplines at the university to broaden the education of the 
students without adding course requirements. 
 
CIA is the anomaly of the group; they are contracting the program from five to four years. What 
seems like a contraction may, in fact, be an opportunity to inject more industrial / automotive 
design content; the courses being removed from the schedule fall in what had been a second 
year of foundation study. Daniel Cuffaro, Chairman of the Industrial Design Department, also 
sees this as an opportunity to offer courses on both sides of the undergraduate education. High 
school students and recent graduates could be enrolled in a portfolio development environment 
and CIA graduates could be offered graduate or other continuing education courses.   
 
Most educators and professionals agree that the status quo is no longer keeping pace with the 
demands of the industry as technology and process expand the required breadth of a designer’s 
knowledge. The strategies mentioned above and other obvious possibilities reveal at least five 
distinct approaches with regard to infusing an automotive design education with a greater 
percentage of the elements that are desired today in order to better serve industry and prepare 
students for the workplace. Many combinations of these avenues may also be viable. These 
approaches are  
 

• Longer Duration of Programs  
• Greater Specialization  
• Greater Collaboration 

• Technology as Solution  
• The Graduate School Model 

 



The first category can be further subdivided into the five-year bachelor’s degree, the bachelor’s 
degree with co-op requirement, the addition of graduate programs or other postbaccalaureate 
study, and the pursuit of multiple bachelor’s degrees.  
 
Moving towards greater specialization allows students to study a narrower field of automotive 
design in greater depth. This is somewhat antithetical to the generalist tradition of industrial 
designers but in an industry of increasing complexity and division of labor this must certainly be 
considered as an option. Possible divisions could be as broad as interior versus exterior or as 
specific as ergonomics, digital modeling, or concept generation.  
 
Greater collaboration could be paired with greater specialization but greater collaboration alone 
could add significant content to current curricula. By bringing engineering, graphic design, 
psychology, and other students or professionals from related fields into the studio working on 
common projects, students have significant exposure to more topics without adding (and 
consequently subtracting existing) courses. In conversations about future directions at Art Center, 
Stewart Reed, department chair, mentioned “niche instruction” by multiple instructors in a single 
studio as a means to expose students to a broader range of topics, specialties, and experiences 
without adding requirements to the already crowded curriculum.  
 
The fourth avenue sees technology as the solution. While it is almost certain that technology will 
become increasingly transparent to the design process over the short term and students are 
becoming increasingly computer savvy, history tells us that technology will continue to generate 
new tools and processes. Inevitably there will be periods of refinement and adjustment to these 
new technologies in a cyclical pattern. That cycle will force educators to make adjustments as 
students (and industry) struggle to keep pace while adapting to take advantage of the capabilities 
of new technology. Just as Alias and other three-dimensional modeling software has become 
ubiquitous in both industry and academia over the past decade or so, Steve Nowicki, ASC design 
director, believes “these skills will be quickly replaced by digital clay, or a way to shape clay or 
some other form of media, that instantly updates a math surface file in real time while that media 
is formed to the shape of the design!” 
 
Many programs follow elements of what one might call a graduate school model. This is yet 
another strategy to ensure coverage of the constituent topics of automotive design that, if not 
integral to the specific curriculum, are integral to the overall education of the program graduate. 
This model includes a highly selective admissions process insuring that students in the program 
are at the proper stage of educational development to benefit from an advanced curriculum. At 
Art Center and CCS this selection process and assessment is characterized by the admissions 
portfolio. At the requirements are a high secondary school GPA, record of academic 
achievement, and exemplary performance on standardized tests. Another element of this model 
is the acceptance of students who already have a well-defined focus to their studies. This 
condition is fostered by requiring students to apply to a specific program, such as transportation 
design, as opposed to simply being admitted to an institution in general. Thirdly, traditional 
graduate programs are largely driven by research. The almost ubiquitous industry sponsored 
project may in some respects be considered to be design research. Like the research grants that 
traditional graduate schools seek, project sponsorships can be a significant source of funding for 
the institution. Finally, graduate students are often used to instruct undergraduates. In many of 
the programs considered, accomplished, upper-level undergrads are encouraged to teach peers 
and lower-term students through greater or lesser formalized conventions (mentors, tutorials, 
demonstrations, or simple studio interaction). 
 
The integration of computer-based tools with traditional techniques relies in part on teaching a 
number of software programs. The specific programs required are dictated by those used in 
industry. Whenever possible, software needs to be taught in the context of a design project or in 
parallel with a traditional media in order to facilitate understanding and efficiency. Software should 



be taught and used in a design studio as opposed to a computer lab. This is appropriate to send 
the message that software, like a clay model or a marker sketch, is a design tool and a means to 
an end. Isolating computers in a lab sends the message that computers are different. 
  
Automotive design programs need to recognize and embrace their strengths being careful that, in 
an effort to be all encompassing, unique identities and qualities are not lost to anonymity. In the 
case of an as yet unformulated identity, a program, like an aspiring designer, must develop a firm 
foundation and on top of that build mastery in a particular area.  
 
Conclusion 
 
Technology has accelerated the rate of change in the industry to what seems at times to be a 
constant state of flux. New tools and technologies supersede or augment the previous practices 
with dizzying regularity. Manufacturers strive to integrate design and engineering processes. 
Because so much of the academic agenda is focused on servicing the needs of industry, design 
programs tend to follow the lead of industry and consequently seem to be racing at the taillights 
of corporate design studios with little chance of getting close enough for the mutual benefit of the 
metaphorical slipstream. The education of automotive designers and the hopefully consequent 
improvement in commercial automotive design is the shared responsibility of the academic and 
corporate worlds. These two parties must be partners. Academia must provide some leadership 
in the process. This relationship is not unlike that of the design and engineering functions within a 
corporate structure. Like design and engineering, design schools and manufacturers require 
partnership and collaboration to achieve common goals. 
 
It is appropriate that just as automotive designers (and industrial designers) are almost by 
definition generalists, so too must be the philosophy of their education. There is little debate as to 
the considerable merits of both traditional industrial design tools and techniques and those 
afforded by computer technology. They are symbiotic and at this time it would seem almost 
nonsensical to declare one superior to the other. The great challenge is the integration of both 
sets of tools in a practical academic setting. Industry demands designers who have a profound 
understanding of design and communication fundamentals. At present those core aspects of 
automotive design are still best taught using pen and paper, foam and clay. Industry also 
demands designers who are fully prepared to work in a digital environment, maximizing the 
efficiency of the design process. This requires extensive training and experience at the academic 
level. The successful design program must integrate both the old and the new into both the 
curriculum and the design process  
 
The observations, comments, and theories herein are neither to be construed as endorsements 
nor indictments of any particular program, educator, company, designer, or product.  
The intent of this paper is not to be a definitive work but rather to point in the direction of 
promising possibilities and spark a continuing inquiry and dialogue in the automotive design 
community.  
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