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I would like to present an overview of university degree programs in transporta
tion education. Basically this is a state-of-the-art report of the current status 
of transportation education. I will also discuss the problems we face and present 
some ideas for future directions. 

STATUS OF TRANSPORTATION EDUCATION 

The first topic I would like to address is the current status of transportation 
education in universities. Transportation programs can generally be viewed as 
small and diverse, and research is used as a major educational technique through 
a cente r ed approach. In many way s i t has characteristics similar to a deregu l ated 
industry. These terms are explained in the following sections. 

Small and Diverse. 

Transportation programs in universities are qenerally quite small in comparison 
to other unive r si t y programs and are considerably diverse. There probably are no 
more than 25 schools that have an active transportation program, and only a hand
ful of schools that have more than five full-time faculty in transportation. The 
total Ph.D. output in transportation in the United States is usually less than 10 
per year (depending on how transportation is defined). Most of the faculty in 
transportation in this country know each other. This is possible simply because 
there are so few. 

The programs in transportation are also diverse, perhaps because they are so 
small. Transportation education occurs primarily under the wing of civil engi
neering, especially as it relates to plann i ng , de s i gnr a nd control. It appea rs to 
be accepted that there must be at least one transportation faculty member in 
order to have a legitimate civil engineering department. Business schools some
times develop a specialization in transportation management aimed at the freight 
industry and the private sector with concentrations in logistics or physical dis
tribution. It does not appear to be an essential part of a business school in 
that many business schools appear to do well without any transport emphasis. 
Transportation specialists can also be found in geography , economics , urban af
fairs, architecture, and urban planning, and perhaps agriculture. There are very 
few degree programs in transportation as such. Nearly all who study transporta
tion do so under one of the preceding departments. 

Transportation programs are also diverse in the problem areas they examine. 
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Some schools work extensively in traffic, others work in planning, highway de
sign, materials, policy analysis, or safety. Few schools are of sufficient size 
to be strong in several of these areas. 

Centered Approach 

A university can be described as a collection of schools, colleges, and depart
ments connected together by a heating plant. Transportation studies in univer
sities are quite similar to heating plants in that they attempt to connect dif
ferent parts of a university. Transportation education in universities almost 
always appears to follow a centered approach. Transportation still is an oddity 
at most universities in that it does not neatly fit into the established organi
zation. We all understand the interdisciplinary approach, and it has been the 
norm in transportation education during the last 20 years. But it is still hard 
to manage such an approach within the traditional university structure. Many 
schools have established transportation centers in which faculty and students who 
have an interest in transportation can work together in an interdisciplinary man
ner. Centers almost always restrict their activity to research or projects, 
whereas control of courses and academic programs remains with traditional depart
ments. 

Transportation centers vary considerably in size and scope. On one extreme, 
there are centers that have full-time staffs of 10 or more people and handle sev
eral million dollars worth of work per year. On the other extreme, there are 
paper organizations that consist of a drawer of letterhead and little else. Cen
ters can be a useful mechanism to focus activity in transportation, to provide 
visibility, and to help develop solid programs for transportation research and 
education. 

Universities are unique in that they have tremendous resources and capabil
ities across a wide variety of disciplines. When these resources can be effec
tively brought together in an atmosphere of free inquiry, the results can be out
standing. Not only can new insights and knowledge be developed, but in the 
process, students are educated and prepared to use that knowledge for years to 
come. Ideally a center provides a mechanism to do this. In some cases it works 
very well. Other times it is a disaster where rivalries, jealousy, and conflict 
are the main activities that take place. University faculty and staff generally 
affiliated with a center need a high degree of tolerance by all to sustain an 
effective center. More than one school has experienced internal division that has 
destroyed the value of its center. The use of a centered approach means that 
transportation work in a university can be quite precarious. Many programs rest 
on one or two key individuals and on mutual trust. If people leave or an attitude 
of mistrust develops, the useful activity of the center will also cease. 

Education Through Research 

Research at universities ideally is used as a tool to educate students and fac
ulty. A well-conceived research project that relates to real needs of users can 
provide an outstanding learning experience for both students and faculty. It al
lows students to take a project from conception to application, teaches students 
how to act on their own, and builds confidence. Research is a necessary component 
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of graduate education and an important input to healthy underqraduate proqrams in 
transportation. Furthermore, the research experience of faculty also tends to 
form a basis for much of the teaching that takes place--faculty like to discuss 
their research and usually find ways to incorporate it into their courses. New 
concepts are developed and passed on to students who put them into practice. To 
maintain a quality educational program in transportation it is important to be at 
the cutting edge of new techniques and innovations. Forgive me if I discuss re
search at a conference on education, to me education and research are synonymous. 

It is important for outsiders to recognize that "publish or perish" is a fact 
of life at universities. Tenure is awarded if you have a sufficiently long list 
of publications in scholarly journals behind your name. I t i s hoped that good 
teaching is also a necessary condition as well as a commitment to public service. 
The pressure to publish, unfortunately, results in a significant amount of use
less drivel that is seldom if ever read by anyone. There is very little if any 
contact with the potential users of the work. Problems are defined that do not 
exist, methods are proposed for which there are no data, and results are de
scribed in a language that no one understands. This is a serious problem and we 
need to pay much more attention to the process by which research gets used and we 
need to develop better techniques for information transfer . 

Tenure is a necessary part of the concept of f r ee inquiry and can be critical 
for university faculty who choose to speak out on transportation issues. Those 
who have tenure should take advantage of their freedom and use a wide variety of 
techniques to bette r understand real-world needs, to perform relevant research, 
and to get the word out to the people who can use it. The freedom to investigate 
a variety of topics and to work without outside pressures provides an opportunity 
to make a better world. We need to exercise this right more often. 

Deregulated I ndustr y 

In some ways the overall picture of university education in transportation is 
similar to that of a recently deregulated industry such as the airlines. We have 
a group of schools that could be called "the established carriers" in that they 
have been involved in transportation education for a long period of time. Like 
the established airlines, some of them are set in their ways and live on their 
reputations. They are not necessarily eager to move in new directions and gradu
ally fade from the scene as they run out of things that they can do. Others con
tinue to have strong programs over time because of a fundamental commitment to 
the discipline by key i nd i vi duals. The r e is a secona g r oup o f school s t ha t coul d 
be called the new entrants. Some of these enter the market and leave after a few 
years whereas others remain. The new entrants gener ally are more willing to ex
plore new directions and new concepts, and some of the best students and best 
work appear to come from these universities. This openness and competition is a 
positive aspect of university work in transport. Competition forces us to be cre
ative and innovative and leads to better results and higher quality educational 
programs. 

It is difficult to maintain an atmosphere of creativity and innovation at a 
university over a long period of time. It is my belief that, unless steps are 
taken to change it, the half-life of a creative organization (or even an individ
ual) is about 5 years. In other words, about one-half of all innovation that will 
ever occur, occurs in the first 5 years, then 25 percent in the next 5 years, 
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12.5 percent in the next 5 years, and so forth. To maintain a high degree of ef
fectiveness over time, deliberate steps must be taken to resuscitate creativity 
and to move in new directions. There is a real danger in overspecialization, and 
we need to ensure that there is a good population of generalists working in 
transportation at the universities. 

PROBLEMS 

All is not well at our universities these days. Over the past 5 to 10 years there 
has been an erosion of quality at many institutions. Morale is low and the situ
ation is bleak. In the area of transportation, we have some serious problems as 
well. These relate to the job market for our students, the level of support for 
our programs, and the issue of relevancy. These are discussed next. 

Job Market 

The job market for transportation students who graduate from our universities is 
a major problem. This is a result of both the instability of the job market as 
well as the poor competitive position of transportation agencies as compared with 
other technical or managerial employers. Although hard numbers are difficult to 
obtain, it appears that the number of job openings for transportation graduates 
has fluctuated widely over the last several years. A few years ago no one ap
peared to be hiring new graduates, and students had difficulty finding a job. 
Recently there appears to be a big increase in the demand for students, and sud
denly we are receiving calls from all over seeking our students. This is probably 
a result of two factors: first, the increase in highway and transit funds because 
of increased fuel taxes and second, the beginning of a retirement bulge of world 
War II veterans and GI bill engineers. It is hard to run a program over a period 
of years with the kind of fluctuations that have occurred in the job market. 

The second aspect of the job market that is a problem is the relatively low 
salaries for starting positions. Top students can obtain jobs in electrical or 
mechanical engineering, computer science, or accounting at salaries $5,000 to 
$8,000 per year higher than beginning transportation professionals. In most 
cities the bus driver is paid more than the transit planner or beginning manager. 
Transportation agencies do not have competitive salaries for top technical people 
and these people go elsewhere. Fortunately, there appears to be a core of good 
students who singly like transportation and are willing to work in the field in 
spite of the relatively low pay. The relatively low pay scale means that many 
people enter the transportation field with little if any technical background. 
This situation presents an urgency for universities to become more involved with 
continuing education and new formats of instruction. 

Support for University Activities 

The characteristics of support for university activities at universities gives 
rise to what I call the Tarzan Syndrome. University faculty who are dependent on 
outside support for their work and for their students are like Tarzan swinging 
through the jungle on vines. They receive a contract or grant to conduct a proj
ect and leap off into the abyss not knowing what lies ahead. Sometimes they 
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nicely swing through the jungle and land in another tree where another vine 
awaits them. Other times no tree awaits them and they crash to the ground where 
they have to pick themselves up and climb another tree. Still other times they 
become entangled in the vines and never get anywhere. We find that there are far 
too few vines for all of us in the jungle and that we have to use quite a few 
•!ines to get anywhere. Some give up easily and decide to l eave the jungle whereas 
others keep climbing trees and falling down and maybe learning how to pick vines 
that take them somewhere. 

This basically is a description of the funding situation for transportation 
activities at universities. We generally work on projects of 12 months' duration 
at the most , with little assurance of where the next project is coming from. Com
petition for projects is intense with a 1 in 20 chance of being funded for some 
programs. Outside funding is the key to maintaining quality educational programs 
in transportation because it helps to recruit good students and can build a com
mitment to perform and to innovate. The total funding level is terribly inade
quate. Costs of all components of support have risen dramatically while funding 
levels have remained the same or declined over the years. For example, in 1970 
the Urban Mass Transportation Administration (UMTA) university program was funded 
at $3 million per year or 1.7 percent of the total UMTA budget of $176 million. 
If one-half the money were used to support graduate students (applying rates used 
at the University of Wisconsin, Milwaukee), this $3 million would have supported 
265 graduate students per year. During the past fiscal year, the UMTA program was 
funded at $2 million or 0.05 percent of the UMTA budget of $4 .2 billion. This is 
equivalent to support for 66 graduate students. That is a 75 percent decline in 
the number of students we can support and a 97 percent decline in the share of 
the budget. At the same time the University Research Program of the Office of the 
Secretary of the U.S. Department of Transportation has disappeared. 

During the pas t 15 years, there has been a major growth in the level of public 
support for our transportation systems. At the same time, there has been a sig
nificant cutbac k on the resources available to educate the people who plan, de
sign, and manage these systems and ensure that the public's money is well spent. 
This appears to be penny wise and dollar foolish, and unless steps are taken to 
substantially reverse these trends, we are all wasting our time here. 

Some schools have been able to get along through the support of their state 
departments of transportation or by successfully competing for contract work with 
consultant firms. Although such work can certainly be desirable, there is the 
potential for a loss of independence and freedom of expression if that is all an 
institution can do. 

The support base of the universities is in a dismal state. Zero percent salary 
increases, disconnected phones, no secretaries, and travel freezes are all occur 
ring at nniuPr!'lit-iP!'I_ Qn~lit-y nnhrPrc:it-y prngr~mc: ~'""' c:imil:>r +-n hringes +-h~+- +-iP 

together theory and practice. But like bridges, if they are not_ maintained they 
deteriorate and crumble until it is a hazard to send anyone near them. we need to 
rationalize and redirect our support programs for universities. we need a longer 
range view, more stability, and the effective use of competition to improve the 
quality of our education and ultimately the quality of our transportation systems. 

Relevancy 

The issue of relevancy is an important one at our universities. There are two 
sides to it and universities are continually wrestling with it. On one side we 
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want to preserve the concept of free inquiry and have the flexibility to explore 
some topics in depth. There is a value in being academic and not being forced to 
be practical at all points in time. Universities are probably the only place 
where basic knowledge and sound theory can be developed independent of outside 
pressures, and we need to ensure that this is not lost. 

The other side of the relevancy issue is that some universities are too far 
out of touch with the users of their products and have lost the capability to do 
anything useful for the transportation industry. We do basic research and are 
forced to call it applied. We do applied research without ever talking to the 
people who will apply it. We teach people to do things we have never done our
selves. We write reports that no one can read or understand, and our time is 
divided into so many little pieces that we have difficulty ever completely doing 
anything well. Like the old story of the emperor's new clothes, our king is naked 
in that we have reached the point where no one can see any substance in what we 
do. 

We need to return to an earlier time when education and practice were closer 
to each other. We need to develop ways for university people to develop closer 
contact with the users of their product. We need to work harder to ensure that 
our results are relevant and usable. There are some schools that have done a good 
job of keeping their programs relevant, and there also is a place for pure basic 
research and study in transportation. We all need to look at ourselves and under
stand our purposes and goals to ensure that they are rational for our institu
tions and to see that we have a proper balance between theory and practice. 

FUTURE DIRECTIONS 

As we take this opportunity to examine transportation education, I would like to 
present some views on directions to take in the future. My suggestions will be of 
a general nature, and I do not mean that all universities should be doing all 
that I suggest. Each of us has a niche to fill and we need to do what we believe 
we can do best. In terms of overall directions, I see the need to develop closer 
contacts with the users of our work, the need for a more rational funding base, 
and the need to place greater emphasis on innovation and creativity. 

User Involvement 

There is a need for those involved in transportation education to recognize more 
fully the importance and complexity of technology transfer as they develop and 
implement their programs. Utilization of our products should be viewed as an im
portant component of all stages of the educational process. Research and educa
tion should be conducted with a clear understanding of who the potential users of 
our products are and what their needs are. We should ensure that research activ
ities have a legitimate educational purpose. 

Ideally, research should involve potential users in problem definition, in the 
development of work statements, and in the conduct of research. Expanded mecha
nisms for greater user involvement in research and education should be developed 
and tested. Results of the research should be field tested and disseminated in 
accordance with a comprehensive plan for dissemination that recognizes the capa
bilities of potential users to understand the information. Finally, efforts 
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them current. 

There is a need to view the market for transportation education on a segmented 
basis. Different types of users have very different needs and, whenever possible, 
these needs should be addressed separately. Research can be conducted for use by 
other researchers (basic research) or for application in the field. The needs of 
rural and urban areas, different modes, engineers, and managers differ. Before 
dissemination materials are prepared, the potential audience for that material 
should be identified and the needs of the audience should be the basis for iden
tification of a dissemination strategy. 

One possible way to increase user involvement would be to develop short- term 
residency programs on university campuses whereby professionals could spend a 
couple of months on campus in a mixture of learning and project experience. On 
the opposite side, more opportunities are needed for faculty to work for agencies 
dur i ng the s umme r o r to wor k on a part-time basis. we need to be able to bring 
experienced practitioners into the classroom more often and we need to develop 
ways whereby they can help us design our programs. 

Continuing Education 

Special emphasis should be placed on the future educational needs of practicing 
transportation professionals. Because of the increasing competition for highly 
technical personnel from other fields, it is likely that future entrants into the 
transportation profession will not have the level of skills that their predeces
sors had. This will result in a need for more extensive on-the-job training ac
tivities and better continuing education programs. This training activity should 
not only cover basic skills but should also be used to introduce new concepts to 
students. 

This is no~ as easy as it sounds. A statistics course cannot simply be taught 
to a group of engineers. Quality continuing education takes a great deal of ef
fort. As a provider of continuing education you must 

1. Clearly understand the needs and capabilities of the studentsi 
2. Understand the limitations on their time and budgets and carefully market 

the programsi 
3. Work hard to link the programs to regular campus activitiesi 
4. Prepare material that is clear, concise, and usable1 
5. Pr esent the material in an interesting and entertaininq manneri 
6. Involve students and let them learn by doingi 
7. Permit students extensive interaction with each other and with their in

structors1 and 
8. Carefully evaluate the programs when they are over. 

In short you need top-quality teaching. It is not easy to develop such programs, 
a nd the competition can be stiff. Most successful continuing education programs 
rely on repeat business and word of mouth endorsements. Poor programs do not last 
long. 

The benefits of a quality continuing education program with a strong link to 
regular campus activity are many. I know of no better way to determine the needs 
and capabilities of people currently working in transportation. Research and reg-
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ular teaching improve because you have a better understanding of reality. Immedi
ate results can be observed as students in short courses learn concepts that they 
can use the day they return to the job. Finally, you have the opportunity to meet 
people who are enthusiastic about learning and fun to be with. Not all univer
sities should engage in continuing education, but it has an important role in the 
future. 

Restructured Funding 

Earlier I discussed the difficulty we all have in obtaining support for research 
projects. There is a need to restructure the support system for our programs. 
Obviously the overall level of funding is too low and needs to be increased. But 
beyond that, we need to examine the format and direction that the increased sup
port base should have. I would suggest that the funding programs for universities 
be restructured along the following lines: 

1. A legitimate basic research component. At the present time basic research 
in transportation is essentially not permitted. All work needs to be justified on 
the basis of how it will be used. People have been forced to call their research 
applied when it is really basic. I think we need to recognize the need for good 
basic work in transportation and support it. 

2. Open competition. It is important that we maintain an atmosphere where all 
who wish to can compete for funding for their projects. Large schools, small 
schools,. public, private, individually or a consortium, all should be allowed to 
compete. There is real danger in requiring a large sum of money to be put forward 
or a large matching contribution to be made in order to submit a proposal. Small 
schools should be allowed to compete and should have direct access to programs 
without having to be a member of a consortium to do their work. The rules should 
be made clear to all and the best should be allowed to rise to the top. 

3. User involvement. User involvement as described earlier is an essential 
ingredient for successful work in transportation. The users of university work 
should be involved in problem definitions and should have input into other phases 
of the work. It is important that the ultimate users of the work be identified 
and are involved in the project. (It should be noted that even basic research has 
users, which would be other researchers.) 

4. Longer term commitment. It is difficult to continue working on a series of 
12-month contracts without ever knowing where the next project is coming from. 
Student recruitment, internships, and faculty development are very difficult in 
this type of situation. Multiple-year commitments are needed in order to provide 
greater stability. 

5. Freedom of inquiry. We need greater flexibility in how we specify what is 
to be done. Research involves risks that sometimes pay off and other times do 
not. We need to be able to put good people to work on relevant problems. There is 
a need to ensure that the problem is clearly understood by all in the beginning, 
but subsequently we need the freedom to explore. 

6. Increased funding. None of the preceding guidelines makes any sense if the 
current funding levels are not changed. we should decide which portion of the 
money spent for transportation is spent for university research and stand firm in 
our commitment. There is no future for university educational programs in trans
portation unless this is done. 
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~I!_no_vation and _ Creativi~ 

These are words that everyone favors but they are often difficult to accomplish. 
We need to revitalize our universities as sources of new ideas and approaches to 
dealing with transportation problems. Members of the class of 1988 who are now 
beginning their studies will spend most of their working life in the first one
third of the 21st century. We need to try to determine what the world will be 
like then and work to provide them an education that will help them shape the 
world in the 21st century. How will people communicate and exchange goods? How 
can we better fit highways into a human environment? How can we effectively move 
large numbers of people? How do we deal with shortages of resources and limits to 
growth in the future? All of these questions and more are questions that we 
should be forcing our students to consider. 

In the future we will have tremendous computing power at our fingertips ann wP. 

are only beginning to understand what this will mean. From an educational point 
of view it means that we need to place more emphasis on teaching people how to 
think and use information instead of teaching them how to calculate. For example, 
soon we will hav e soph is t icate d compute r - aided des ign (CAD ) s y stems for highway 
and geometric design that will do most of the work now done by engineers. There 
are tremendous opportunities to use such tools in a creative process to optimize 
design in a human environment. Universities should be leading the way in learning 
how to us e these tools in new ways and in teaching students how to work with 
them. The computer revolution probably also means that we do not have to spend a 
lot of effort polishing algorithms in our res earch, bu t on the other hand we need 
to find clever and inexpensive ways of collecting good data to feed into the 
machine. We also need to examine the potentials and applications of computer
aided education. It is now possible to design interactive learning packages and 
tools that provide all types of opportunities for off-campus i nstruction and 
whole new patterns of learning. More emphasis will be needed in developing mana
gerial and human relations skills because it is becoming obvious that this will 
be critically needed in the future. 

Innovation and creativity and an atmosphere where they can occur are the key 
to the f u t ur e o f transpor t a tion education . I hope this conference c a n produce 
recommendations to develop a future where our universities can play a major role 
in providing creative people who can shape the world into a better place in which 
to live. 

SUMMARY 

Transportation education in the United States follows an interdisciplinary ap
proach with a relatively small level of effort overall. Programs are generally 
small and diverse and operate between established departments and interdisci
plinary centers. There is a continuing process of schools entering and leaving 
the field as schools attempt to develop and maintain research programs to support 
educational activities. Many serious problems affect the transportation educa
tional programs. These include a fluctuating job market, lack of competitive sal
aries for technically skilled graduates, an unstable funding base that has fallen 
far behind the level necessary to maintain quality programs, a loss of relevancy, 
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and very little opportunity for free inquiry into long-range issues facing trans
portation. These problems are serious and need to be addressed. Some ways to deal 
with them include: greater input by the transportation community into educational 
programs, increased emphasis on continuing education, restructured and expanded 
financial support, and, finally, greater emphasis on developing innovation and 
creativity skills for our graduates. 




