APPENDIX E. University Research and Education opportunities

University-based research and training in transportation involves several distinct partnerships.  The largest formal network revolves around the University Transportation Centers (UTCs)—a national consortium of universities, each with a specific thematic focus.  The UTC program’s mission is to advance U.S. technology and expertise in the many disciplines comprising transportation through the mechanisms of education, research, and technology transfer at university-based centers of excellence.  These centers interact directly with the various modes within DOT; Federal departments including the Department of Defense (DOD), Department of Commerce (DOC), and Department of Education (DOEd); and other Federal partners such as the National Science Foundation (NSF) and National Aeronautics and Space Administration (NASA).  The UTCs work closely with their state and local partners, not-for-profit organizations and foundations, and local vocational and junior college programs.

In addition to the UTC program, the modal administrations within DOT have their own education- and learning-based programs in their areas of specialization.  In the maritime area, for example, MARAD administers a four-year college program at academies focused on setting educational standards and providing a source of highly trained individuals to meet national needs in the maritime field.  Scholarships, financial assistance, and internships are used to encourage educational focus on transportation careers, resulting in skilled leaders.  

Some DOT programs have a public information focus, such as the FRA’s Operation Lifesaver, co-funded by the Association of American Railroads, and the NHTSA’s Public Safety Awareness Program.  Others, such as the FTA’s Transit Cooperative Research Program, have a research emphasis. Still other programs focus on individual development, including the Summer Transportation Internship Program for Diverse Groups.  

DOT’s efforts also involve coordination and partnerships with other Federal agencies (DOEd, DOD, DOC, Department of Energy [DOE]) to strengthen the learning environment.   A major commitment is through the network of Federal research laboratories.  Many of these support transportation initiatives as part of other policy interests.  

Finally, opportunities exist through coordination with professional associations, such as the American Association of State Highway and Transportation Officials and the American Public Transportation Association.  Not-for-profit entities, such as private foundations, unions, and the Transportation Research Board, are other potential sources for partnerships to foster and expand learning opportunities. For example, under the auspices of the U.S. maritime industry, the Paul Hall Center for Maritime Training and Education has developed certification programs for apprentices and Able Seaman.  Many of its programs are jointly funded by individual state and Federal partners, such as SEA Link, Inc., which is funded through a grant from the Alaska Department of Labor and the Federal Workforce Investment Act.

Research and education Products and Services

Traditionally, products and services in the transportation learning enterprise have been offered through formal degree programs in transportation and transportation-related disciplines.  Non-degree training packages enhanced skills or provided new expertise through short courses or in-service lecture series.  Traditional beneficiaries included students at the undergraduate and graduate levels.

The academic community has realized that these traditional efforts are not enough to provide the skilled workforce and knowledgeable public necessary to enable transportation innovations in the 21st century.  Several new high-priority audience groups have evolved.  These include students at the elementary and secondary levels; students at vocational and technical schools; practitioners looking to upgrade their existing skills as well as acquire new expertise; and interested citizens.  Efforts have been taken to meet the needs of each of these special clients.  In addition to traditional learning approaches, new communications initiatives (via web sites, distance learning, satellite linkages, etc.) now make learning more available.

DOT’s activities dealing with research and education focus on the objectives reflected in the Departmental Strategic Plan.  Research is not limited to these topics, but these areas provide overall direction to meet the Department’s priorities.  Traditionally, transportation research has had a very narrow focus, such as building a better road.  Research topics now include such diverse issues as human factors, environmental concerns, energy alternatives, and financial considerations. This creates opportunities for existing academics and practitioners as well as for non-traditional transportation-related scholars.   

The combined benefits derived from enhanced research and education opportunities represent other products and services.  This includes the fast-growing field of technology use and technology transfer.  Both education and research are becoming more dependent on computerization, communications, and technology.  The collective investment in transportation learning activities and products results in a massive sharing of knowledge and ideas that benefit the academic community, practitioners, end users, and the public.

Transportation learning offers still other benefits beyond a formal technical education.  Transportation educators and advocates realize the importance of providing opportunities that lead to (1) networking and career development; (2) diversity awareness; and (3) historical consciousness.  The spinoffs of these additional benefits support not only transportation, but its related policy endeavors, such as engineering, management, human resources, and diversity programs.  This increases the multidisciplinary aspect of the learning process and makes it a more attractive life-long learning endeavor.  

Establishing and Maintaining the Total Learning Environment

The benefits derived from using a university network, such as the UTCs, to support transportation innovations are in four areas:

· Education—The obvious benefits of training the next generation of transportation-related scholars and practitioners are now part of a greater educational agenda.  University settings are becoming part of an effort that extends down to the secondary and elementary effort to interest students in transportation issues and careers.      

· Human Resource Development—University- and college-based transportation programs prepare the next generation of research scholars, teachers at all levels, practitioners, and operators.  The benefits include updating the skills of practitioners and coordinating vocational programs that train transportation operators and mechanics.  It also goes beyond those directly involved to those who work in related fields such as defense and energy.  Currently, this is expanding to other policy areas, including housing, demographics, and the environment.
· Research—The university commitment to research supports the transportation community in numerous ways.  There is basic research to develop innovation in a broad topic area with no specific payback date. There is applied research that is more focused to support a targeted agenda with a specific framework for implementation.  Finally, there is developmental research that has a very select agenda to meet a highly specific goal.  

· Dissemination of and Support for Future Innovation—The role of university-based transportation programs is expanding beyond the traditional roles for education and research.  An evolving benefit relates to its role as an information resource base.  This supports educational institutions, scholars, researchers, the private sector, and education programs at the secondary and elementary level, as well as the general public.

Such a framework builds new learning opportunities and fosters the necessary innovation to meet expected and unforeseen transportation challenges.

Components of a Transportation Research and Education Plan

To support the transportation learning environment, DOT must work closely with its partners and stakeholders to ensure the commitment of adequate resources, to assess current efforts, and to establish and maintain long-term collaborations.  The following issues are presented in detail in DOT’s December 2000 University Research and Education Plan.

Quantify Ongoing Efforts

Issue:  DOT needs to determine the resource commitment to complete an initial assessment and to maintain insight into transportation research and education activities at the post-secondary level.  

DOT Action:  The Department continues to determine the necessary resources for such an assessment.

To establish a needed focus, it is important to begin by studying available resources.  This involves learning-focused efforts sponsored by DOT, other Federal agencies, the academic sector, and other organizations.

DOT’s research and education efforts have traditionally been mode-centered.  The UTC program, as well as Department-wide partnerships and government/industry cooperative efforts, represents recent effective multimodal efforts benefiting from shared communication and resources. Communication and support in the UTC system is currently provided by formal and informal means through an association of UTC directors and through the linkages and peer relationships that evolve between schools’ academic and research faculties and industry.

At the same time, other Federal agencies (DOD, DOE, DOC, NSF, NASA, Environmental Protection Agency [EPA]) have research and education programs that directly or indirectly support transportation learning needs.  In some instances, there is a clear transportation focus, while in others, the relationship is indirect.  A common system does not exist at this point to bring together all of these educational endeavors.

The initial quantifying effort would require (1) an understanding of the participants, and (2) participants’ contributions.  Because of the vast number and scope of activities, the challenge is to determine what is significant and what is readily available.  

Develop Mechanisms to Share Resources and Knowledge Within/Beyond the Transportation Learning Community

Issue:  DOT needs to develop and maintain a list of stakeholders and establish a formal methodology to solicit insights and feedback on an ongoing basis.

DOT Action:  The Department has compiled an initial stakeholder list and receives feedback through periodic meetings with these stakeholders.  A more formal methodology to solicit and receive feedback is being considered. 
The second step in developing a learning plan goes beyond the documentation of past and current efforts to the sharing of resources and knowledge. The goal is to develop a framework so that transportation-related learning materials and opportunities are transferred to those who can benefit from them. It is an ongoing effort that is supported by technology through the Internet and communications mechanisms, as well as linkages to other resources.

To understand the needs of existing and potential stakeholders, it is important to solicit their attitudes and requirements. This involves broadening the transportation partnership to include new stakeholders:  school-age children, vocational and technical school students, college and university students, academics, academic administrators, researchers, private sector employers, practitioners at various levels, taxpayers, policy makers, interested citizens, and the transportation customer base.  Different constituencies have different learning needs.  Some want educational programs and teaching materials; others want research data and access to additional learning resources.  

At present, there is no uniform, systematic compilation of resource needs.  Therefore, decision makers and implementers will want to answer at least four important questions:

· What do learning stakeholders want?

· When do they want it?

· In what form do they want it?

· How can this material best be provided?

Success depends in part upon three factors: (1) the extent of the outreach used to include diverse viewpoints; (2) the depth of the resources documented and promoted; and (3) the commitment to build, maintain, and evaluate this type of system.

The resource compilation has an added benefit:  It can help policy planners to develop performance measures that go beyond traditional indicators.  In education circles, evaluation is usually done through a quantitative measurement process that tracks items such as enrollments, dollars spent, and graduation rates.  In research circles, this is usually accomplished through a qualitative peer review process and a quantitative process involving publications and presentations.

Efforts are now underway to broaden this perspective.  This is important for several reasons.  The development of updated performance measures puts transportation initiatives on a more recognized footing along with other topics (such as technology, computerization, and communications) that are revolutionizing society.  By enhancing benchmarks for success, transportation educators and researchers are in a better position to inform the public.  

Build and Target Departmental Research and Education Resources

Issue:  DOT needs to assess the effectiveness of its individual modal and multimodal efforts in education.  With this information, Departmental policy makers can determine future resource commitments based on existing successful models, current possible overlap, and projected future goals.

DOT Action:  The Department continues its current assessment efforts to encompass all efforts and modes.

As part of the process of quantifying and sharing resources, DOT needs to determine and coordinate its internal commitment.  Several networks highlight and promote the efforts of transportation learning, including the UTC research database and computerized resources of academic institutions that receive Federal funding.

The challenge is not only to share knowledge, but to eliminate duplication and build crosscutting efforts.  The achievements of other Federal agencies provide a benchmark.  The U.S. Department of Agriculture (USDA) has built a system that supports a domestic and international network of research and education activities. The USDA utilizes its Land Grant College system, Agricultural Graduate School, research laboratories, National Agricultural Library, and Cooperative Extension Service to support a distinct part of the agricultural learning environment.  The Land Grant College system, with a USDA-funded college in each state, meets the needs of the higher education community.  Research is further enhanced and disseminated by the National Agriculture Library. Efforts to provide learning experiences to students at the secondary and elementary level, as well as to the interested citizen, are available through the Cooperative Extension Service.  The professional is able to update his or her existing skills or develop new skills through the USDA Graduate School.

Leverage Other Federal Research

Issue:  DOT needs to determine current Federal resources to document and incorporate transportation research into an overall transportation learning system.

DOT Action:  The Department has conducted an initial analysis using the Federal Government’s RaDiUS database and is linking to other available databases to enhance its overall learning system.

Research completed by Departmental resources is only one part of the overall commitment to innovation in transportation.
  Other branches and agencies within the Federal Government are also involved directly and indirectly in this effort.  For instance, the financial resources set aside by the DOD for transportation-related research are much larger than those of DOT.  While some of these efforts have specialized significance for military needs, others have a broader payback in areas such as safety and technology innovations.  DOE research has a tremendous impact on energy use, propulsion innovations, and environmental engineering.  As yet another example, DOD and NASA research in human factors provides extensive research results useful in transportation to improve operating safety and efficiency.  All of these agencies have active research agendas that in the long run meet the needs of specialized interests as well as provide positive benefits to the general population.  

Foster Public/Private/Not-for-Profit Partnerships

Issue:  DOT needs to examine what other sectors are currently doing in post-secondary transportation learning and target DOT resources to build ongoing partnerships.

DOT Action:  The Department is actively engaged in education partnerships with DOEd and with state education departments, as well as through the UTC Program, in which the participating universities must match Federal funds on a 50-50 basis.

As DOT builds its resource base, it needs to create new, and enhance existing, partnerships.  On an intra-governmental level, this may entail strengthening linkages within the Department so that resources within each of the modal administrations are better known and publicized.  On an inter-governmental level, this may entail coordinating with other Federal agencies and specialized laboratories to share information, avoid duplication, and develop complementary resources.  

At different levels of government, partnerships might involve new opportunities with states, localities, and cities, especially those with special needs or limitations.  Beyond the public sector, there is potential for cooperation with traditional learning allies and with new partners.  The overall goal is to build concentric linkages that promote seamless transportation learning.  The outcome will be a mechanism (or series of mechanisms) to ascertain who the outside interests are, what they do, and how these efforts relate to DOT’s mission. 

Strengthen the DOT University Network of Recognized Centers of Excellence in Transportation Research and Education

Issue:  DOT needs to assess procedures associated with the UTCs to ensure ongoing innovation and recognition of the centers’ achievements.

DOT Action:  The Department has established a process for assessing UTC procedures and recognizing their achievements through the Annual Student of the Year Awards Ceremony and the Department’s UTC web site.  

Congress provided both direction and support when it authorized the expansion of the UTC program through the Transportation Equity Act for the 21st Century.  Ten regional UTCs have grown into a national effort of 33 centers—each with specific themes—whose partners include colleges and universities that address local, regional, national, and international transportation issues.  The FAA also sponsors a Centers of Excellence program, which consists of consortiums of colleges and universities promoting long-term RD&T in the areas of airport pavement, airworthiness assurance, and operations research.

Strengthening UTCs and other centers offers both opportunities and challenges.  On the one hand, it provides exceptional opportunities to develop the transportation research and education agenda.  The university setting offers a unique collection of experts with a set of technical and policy skills within a broad geographic base.   Many have access to the newest innovations and a motive that extends beyond financial incentives.  The universities also have a regional base through which to partner with industry and local and state governments to promote innovation.  On the other hand, it is a challenge to coordinate and share research agendas and results to avoid duplication and stimulate further innovation. 


Performance Measures: Establish Baselines

Issue:  DOT needs to determine which baseline measures are appropriate for measuring the success of DOT research and education programs overall.  Subsequent data measurement should be collected on DOT programs on an annual basis.  

DOT Action:  Since publication of the December 2000 University Research and Education Plan, the Department has established performance measures for the UTC program that are collected on an annual basis for each grant year.

One of the most important components of any systematic effort to improve education is measuring the success of individual programs within the research and education collaborative.  A baseline must first be established for all measures of success.  Subsequent years would be measured against these baselines to determine the rate of progress or success in meeting programmatic goals.  These measures, or metrics, have four goals:

· Benchmark the success of individual programs.
· Develop documentation on the overall success of research and education programs to outside parties.

· Highlight the additional potential of research and education programs.

· Show where improvements can be made.

Metrics include traditional and innovative measures of success, grouped according to four basic areas:  human resources, education, research, and innovation/dissemination. These groupings represent the four areas that DOT modal representatives agreed were the most important in the development of a Departmental research and education plan.  The qualitative and quantitative results from this effort will provide the basis to gauge success and the direction for future initiatives that meet the needs of Congress, the transportation community, and the general public.   

Publicize Achievements

Issue:  DOT needs to organize a group of academics, researchers, and non-partisan external experts to examine how to publicize the achievements and future potential of transportation learning efforts.

DOT Action:  DOT is currently building on roundtables and other efforts held as part of earlier transportation learning programs.

The final step involves making resource adjustments (where necessary) and tracking and publicizing results.  This is important for several reasons.  First, there is a finite set of learning resources available for this type of process.  While technology brings about improvements in speed and capacity, it may involve large initial or ongoing expenditures that are beyond the means of many learning establishments.  At the same time, needs and expectations are continually changing as research opens up new opportunities.  Therefore, Federal investment in transportation learning involves not only providing support, but informing the public of the benefits and challenges derived from the nation’s investment in transportation research and education.  In this way, the commitment becomes an ongoing activity instead of something that is examined only at the time of reauthorization or annual budget appropriations.

For the planning process to be effective, it is important to prepare a projected list of expectations that the Federal Government (in conjunction with other partners) would derive from the resources needed to establish and implement an ongoing research and education plan.  This is important even though specific priorities might change, since it shows the overall commitment to the process.  

A successfully implemented research and education plan will foster additional creativity and innovation within the transportation system.  It will help to maintain America’s pre-eminent role as a leader in transportation research. Learning then becomes both a means and an end to achieve a better world community through an enhanced transportation system.  

UTCs Named in TEA-21 and Their Themes





Assumption College—Transportation and Environmental Education for the 21st Century 


City College of New York—Planning and Management of Regional Transportation Systems


George Mason University—Deployment of Intelligent Transportation Systems


Iowa State University—Sustainable Transportation Asset Management 


Marshall University—Transportation and Economic Development in Mountain Regions


Massachusetts Institute of Technology—Strategic Management of Transportation Systems 


Montana State University, Bozeman—Rural Travel and Transportation


Morgan State University—Transportation: A Key to Human and Economic Development


New Jersey Institute of Technology—Productivity Increases Through Transportation Improvements


North Carolina A&T State University—Urban Transit Performance in Small and Rural Areas


North Carolina State University—Transportation and the Environment


North Dakota State University—Rural and Intermodal Transportation 


Northwestern University—Infrastructure Technology  


Pennsylvania State University—Advanced Technologies in Transportation Operations and Management


Purdue University—Safe, Quiet, and Durable Highways


Rutgers University—Advanced Transportation Infrastructure: Maintenance and Operation of High-Volume Systems


San Jose State University—Policy Guidance of Transportation Management Systems


South Carolina State University—Professional Capacity Building in Transportation 


Texas A&M University—Transportation Solutions to Enhance Prosperity and the Quality of Life


University of Alabama—Management and Safety of Transportation Systems


University of Arkansas—Rural Transportation


University of California—Transportation Systems Analysis and Policy


University of Central Florida—Advanced Transportation Systems Simulation


University of Denver and Mississippi State University—Intermodal Transportation: Assessment, Planning, and Design


University of Idaho—Advanced Transportation Technology


University of Minnesota—Human-Centered Transportation Technology


University of Missouri, Rolla—Advanced Materials and Non-Destructive Testing Technologies


University of Rhode Island—Surface Intermodal Transportation Systems and Advanced Transportation Infrastructure with Special Reference to the Marine Environment


University of South Florida—Transit and Alternative Forms of Urban Transportation


University of Southern California and California State University, Long Beach—Metropolitan Transportation


University of Tennessee—Transportation Safety


University of Washington—Transportation Operations and Planning


University of Wisconsin, Madison—Optimization of Transportation Investment and Operations








� For the foreseeable future, the UTCs will be a focus for Department-wide efforts, especially as they evolve with a more intermodal focus.  In most instances, individual centers stress applied, as opposed to basic, research.  
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