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Strategic Plan of ECSE

I. Introduction

Electrical engineering and the related fields of computer engineering, systems and control engineering, and computer science are at the center of many significant developments in the recent history of mankind. Aided by important advances in mathematics, physics, chemistry, mechanics, materials, biology, and medicine, these fields are credited for the development of electricity, telecommunications, computers, biomedical devices, and automation systems. The very nature of programs in the EECS as evidenced by these important contributions, cuts across many seemingly different disciplines and provides a motif for their advances.  Thus, it is not surprising that in the majority of higher education institutions with strong engineering disciplines, electrical engineering is usually a flagship department that attracts the brightest students, researchers and faculty. 

Currently the EECS department consists of four different academic programs: electrical engineering (EE), computer engineering (CE), systems and control engineering (SC), and computer science (CS). The CS program is requesting that an independent department of CS is formed and the present document addresses how this step will affect the remainder of the EECS department and how in lieu of such a development, the remaining programs will progress and excel. For convenience the new organizational structure will be referred to ECSE. 

The programs constituting ECSE at Case Western Reserve University have a long history of innovation and excellence. This pedigree, coupled with the rich inherent substance of ECSE, has attracted many excellent students and faculty, and continues to help us in maintaining and regaining our prominence in today’s rapidly changing environment. 

Like any vigorous field of inquiry, many different areas of ECSE are currently undergoing rapid changes. These changes necessitate re-evaluations based on societal needs, availability of resources, projected growth areas in the future, changes at the national and international levels, and the needs of the local environment (see Appendix I for NAE Reports on these issues). To proactively plan and respond to these changes, we describe the vision and mission of ECSE, the current status, and the resources needed to realize the vision. 

II. Vision Statement

The ECSE vision is to distinguish ourselves by providing a contemporary environment for the education, research and professional development of our students, faculty and staff. 

In education, we emphasize a firm foundation in mathematics, science, and the engineering sciences, techniques of problem solving, research and knowledge inquiry, and a working knowledge of the pertinent technologies. With an understanding of the social, cultural, and political context of our society, we strive to develop well-rounded graduates enriched with the desire and the ability to contribute positively to our society through a lifelong inquiry of knowledge and humane practices. 

In research and scholarship, we focus on three main thrusts for which we have, or have the potential to have, distinguished programs on a national and international scale. These three thrusts are micro & nanosystems, mechatronics and informatics that are individually significant and collectively inter-related. 

In professional development, we strive for continued advancement of knowledge and skills of all department participants through team building and targeted initiatives, as well as opportunities for continued education.

Through excellence and innovation in pursuit of our vision, our goal is to improve the ECSE department ranking progressively to be within the top 30 in the next three years and the top 20 in the next 5 years.  

III. Mission Statement

The ECSE mission is to provide a unique experiential learning and professional development environment for  students.  Augmented by well-instructed state-of-the-art laboratory experiences, and opportunities to participate in cutting-edge research projects, we aim to develop students equipped with knowledge inquiry methods enabling them to excel in the rapidly changing and challenging environment of tomorrow. Our graduating students will be endowed with the latest scientific knowledge, technology, and methods of inquiry, and they will be in high demand by industry, government and universities. These leaders of tomorrow will impact our society and environment by their innovations and compassion for the well being of the society.

We will develop at least three research thrust areas in which the department will strive to be nationally and internationally recognized as a leader. The candidates areas are Micro & Nano Systems (includes MEMS, VLSI, Devices, Power management, microfabrication, nanotechnolgies, etc.), Mechatronics (includes Robotics and Bio-Robotics, Medical Robotics, Hybrid Systems, Tele-Robotics, Control, Sensors/Actuators, etc.), and Informatics (includes Bio-Informatics, Bio-Inspired Computation and Control, Optimization, Global Systems, Genomics, Signal Processing, etc.). As shown below, these areas define the research activities in the department and provide a coherent vision of integration with CSE’s plan. 

Our cutting-edge research thrust areas will generate new knowledge and technologies and will enable the University to be a source of innovation for regional revitalization and prosperity. The ECSE Department will lead in transferring these innovations and technologies to industry for economic and societal benefits. 
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Figure 1
Three focus research areas in ECSE and their relationship with CSE’s strategic plan. We envision that Informatics will act as an important bridge between us and the CS. In some cases Informatics is used synonymously with CS but according to many scholarly definitions it is a much broader field.

IV. ECSE in the Local Setting

Continuing in our current tradition of research and scientific inquiry, we will forge mutually beneficial collaborations with other departments at CWRU and associated institutions as schematically shown below. We will reach out to the local community and provide leadership to both scholarly and professional communities.

ECSE has many strong ties with other departments in CSE, as well as in the college of Arts and Sciences and other schools within the university and associated institutions. These ties and collaborations will be strengthened in the near future as soon as the internal issues in ECSE are resolved.  ECSE faculty members along with colleagues across the university have a long history of interaction in the areas of neuromechanical systems and bio-inspiration with multiple NSF grants (IGERT, etc.). Some of these collaborations involve our colleagues in the CS program that will continue seamlessly after CS becomes an independent Department.

Through the three research focus areas, ECSE will be in a very strong and enabling position to forge new collaborations with Mathematics, Chemistry, Biology and Physics addressing more fundamental issues in micro and nano systems, nanotechnology, informatics (i.e., quantum computing, etc.), and mechatronics (complex systems, chaos theory, etc.). 

These research focus areas will also enable us to have stronger and clearer collaborations with many other departments as shown in figure 2. 
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Figure 2
ECSE and its interface with the local community through the three focus areas. 

A coherent image of the internal programs at ECSE will enable us to increase our involvement with the rest of the community. It will also help other departments and entities to identify the appropriate organelles in ECSE with whom to interact. 

Many faculty at ECSE are currently working with local industries and the State government to form a center of instrumentation, control, and electronics (ICE or NEOICE emphasizing North East Ohio).  

Many of our faculty are directly involved in start-up companies to commercialize their past and present research results. Some of our past start up companies have been acquired by well-known and large companies like Computer Associates and BF Goodrich. We will grow these activities through the focus areas.

Through the existing contacts and CSE’s development personnel, we will forge new collaborations with local industries. The research focus areas will enable us to present our faculty’s effort to these companies in a clear and efficient manner.

Our involvement with other departments at CWRU will reach a new level of visibility. We will continue to have a very special relationship with the CS Department. In the past decade or so, the Computer Science community made significant contributions in applications of their capabilities in the matter of sequence analysis and in scalable algorithms. Such methodologies will be found to be useful in many other related bio-molecular information processing tasks in years to come. Database activities will also offer opportunities. Some other areas of need and opportunity for bio-informatics are in the nature of Modeling and Machine Learning, Imaging and Visualization. 

Yet other tasks involve the invention of high-resolution imaging schemes for examining nano-scale structures. Design of micro-array chips is yet another bio-informatics area of need and opportunity. The needs are real and the opportunities are tantalizing. In confronting these opportunities we need to examine our efforts and strengthen our relationship with CS, Biomedical Engineering, Biology, and Medicine to leverage our strength in forming groups with a critical size and to formulate strategic plans to attaining critical size in ECSE in the near future. Thus, we will take any steps needed to ensure good interpersonal relationships with these other departments and, specially, with CS. 
To make sure that the above image is realistic, we asked certain department chairs at CWRU to provide us with their own view of the ECSE. An example of the request letter is shown in Appendix III and the responses that were available to us when we were submitting this plan are given in Appendix IV. It is quite clear that other departments at CWRU believe we (ECSE) provide a very valuable service to the rest of our community and that we are positioned to impact our environment even more significantly through the research focus areas.

V. ECSE in the National Setting

The vision will enable us to distinguish ourselves in the nation by providing a unique synthesis of our strong research areas with the emerging field of Bio-Nano (or Micro)-Info. Bio-Nano-Info is advancing the frontiers of knowledge and technology by providing an interface among data gathering devices, biological systems, and information systems.  Bio-inspired information processing, devices that seamlessly interface with biological systems, control, and report their finding using wireless internet are but a few examples of this exciting and thriving new area. 

The ECSE department is uniquely positioned to make significant contributions in the integration of intelligent microsystems with energy/power generating devices. Intelligent micro and nano systems have unique and enabling applications in the biomedical systems, homeland security and the war on terrorism, as well as information technologies in general.

Figure 3 schematically shows the strategic positioning and alignment of our research focus areas with the areas that are identified by various funding agencies as the areas of national and international importance. Many describe these areas as that of the key players in the 21st Century. Almost everything novel we do can be related to the inter-related Bio-Nano-Info areas. If the 20th Century was the Century of microelectronics, advances in surgery and in automations, the 21st Century is that of the more fundamental understanding of biological systems and the interface (both knowledge and physical) between these systems and electronics. The Info area is representative of a broad field that cuts across many borders, unifies, and provides critical analysis and synthesis tools.
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Figure 3
ECSE in the national arena fits well with the emerging fields of Bio-Nano-Info.

In summary, the ECSE department will have a coherent, enabling and complementary relationship with the University community without duplicating efforts of other departments. The combinations of micro-info, bio-micro, and bio-info uniquely exist in ECSE and can be both viewed as enabling technologies and strategic research areas commensurate with the vision of CSE as well as other units in CWRU.  We will use our focus areas to identify the relevant local industry to forge new collaborations, and we will use these research areas to be identified by these industries for future relationships.

VI. Current Status

i) EECS Department

Currently the department of electrical engineering and computer science (EECS) has 31 faculty (13 full professors, 13 associate professors, and 5 assistant professors). The teaching and research activities of EECS faculty are summarized in Tables I and II for academic year 2001-2002. 

  Table I 
Teaching Activities of faculty in EECS* and Biomedical Engineering** during 01-02.

Program Name
# of faculty
UGCRH ^
GCRDHR ^

Computer Science 
10
300
101

Computer Engineering
2
425
92

Electrical Engineering
12
145
55

Systems Engineering
7
395
66

Total in EECS *
31
269**
74

Total in ECSE *
21
255
62

Biomedical Engineering, CWRU

(ranked 4th by US News)
19
122
71

* Kindly provided by Prof. Frank Merat. These numbers do not include courses taught by instructors.

** Kindly provided by Prof. Joe Mansour this number is around 314 if courses that are taught by instructors or adjuncts are included.

^ 
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With the departure of CS, our teaching will not be affected significantly. However, the common courses that are currently offered should be continued and proper faculty committees along with joint appointments between the CS and ECSE faculty should be used to ensure maintenance and continued development of these and other new courses. 

   Table II
    Research Funding (including overhead) of faculty in EECS during 01-02*

Program Name
# of faculty
Total $ Amount

Computer Science
10

$296,502**

Computer Engineering
2

$90,743

Electrical Engineering
12

$2,930,341

Systems Engineering
7

$407,426

Total
31

$3,725,012

* Kindly provided by Mrs. Frieda Mosby

** It is our understanding that the current (02-03) research funding level of the CS program is higher

With the departure of CS, the ECSE department will have 21 faculty and, based on the ‘01-’02 statistics, its funding figures will be reduced by only  8% as compared to the EECS department. 

It is difficult to quantify how other scholarly activities such as publication levels, conference participation and organization, and invited talks, writing textbooks, and participating in professional activities will be affected by the departure of CS. But given that most of these scholarly activities are based on individual faculty’s desire to excel, it is clear that more than anything else, a positive environment is more essential than having any particular program in the department. Faculty members at ECSE that currently work with the faculty members in the CS program will continue to do so irrespective of the department structure.

For the faculty in ECSE that have been enabled by the CS’s proximity to develop and teach courses in CS, one may argue that these activities will suffer if CS moves out of the department. In the ECSE department, as discussed in section VI, we will have an active program to develop faculty and will certainly pay special attention to the re-vitalization of faculty’s teaching and research areas. 

Another important parameter to consider is the influence CS’s separation will have on our bio-informatics and genomic area that clearly was forged and enabled by a faculty member in EE and members of CS program. These efforts, like many other centers that cut across many different departments and even schools, will continue irrespective of organizational structure. Clearly a dysfunctional department is a deterrent to these activities anyway. 


In broad terms, the current research areas in the EECS can be listed as:

i) Micro and nano systems (devices, MEMS, Circuits, etc.) (4 faculty)

ii) VLSI Design/Automation (2 faculty)

iii) Systems Engineering, Decision Analysis & Optimization (5 faculty)

iv) Control Engineering and Signal Processing (5 faculty)

v) Robotics and Intelligent Systems (5 faculty)

vi) Computer Science and Software Engineering (10 faculty)  (
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Figure 4 
The existing research and specialty areas completely fall inside the three research focus areas as schematically shown here.  

It is evident that we barely have the critical mass needed to excel in any given area. By focusing our efforts in Microsystems, Informatics and Mechatronics, we will be able to use our existing resources efficiently and leverage them to attract the excellent faculty and students needed in becoming distinctive in our field. This figure assumes that CS will become an independent department but will have fruitful collaborations based on existing and future research and teaching efforts with the ECSE faculty. 

ii) EE in Other Schools

Although the above data shows the status of the ECSE department in a tangible and objective manner, it is useful to provide a perspective at the national level.  The following table lists certain statistics of electrical engineering departments at John Hopkins (ranked 22 by US News) and University of Washington (ranked 17 by US News) along with our department (rank unknown for ‘01-‘02 but larger than 30) for comparison. It is clear that although the number of faculty is important in attaining a better ranking, it is not a necessary parameter. We intentionally did not list Cal Tech in this table. Cal Tech has a very high ranking in Engineering (4) and EE (7) with an EE department whose number of faculty (14) is less than ours.

Table III
Selected Year 2001 Statistics of EE Departments for Comparison.*

School
US News

Rank
Faculty size
UG

size
Total BS
Total MS
Total PhD
Total Research Expenditure

John Hopkins
22
17
189
34
34
8
 $4,807,339

U Wash.
17
17
137
72
22
7
 $3,939,949

CWRU
>30
31**
386
138
33
16
 $4,026,038

* Kindly provided by Prof. Joe Mansour

** Here we included all the faculty in the department as viewed by the ranking organizations. Even then, large number of faculty is not helping us to improve our ranking. If anything, a poor CS program is clearly harming us. 

The data presented in Table III is quite revealing and it clearly shows that, at least from the US News point of view (see Appendix III for their evaluation criteria), the department size, funding level, and number of students do not have major impact in ranking. What is important is the quality of the research, instruction, and professional services provided by the department. Clearly, a coherent department with a concentrated research effort will be able to increase the quality of its services and products as well. 

iii) EECS, ECSE, and CS

By considering the above data and performing an appropriate analysis, it is clear that the separation of CS will not result in a major set back at present time. A more important question is whether this separation will impede our progress in the future. 

There are many arguments for and against keeping CS as part of the whole department. But the reality is that our CS colleagues feel that their academic and scholarship culture is different than the rest of the department. This feeling does not exist between EE, CE, and Systems and Control. Given that human factors are very important components of the dynamics of any democratic organization, we feel that irrespective of whether or not we agree with the perceived cultural differences, we need to allow CS to develop an independent department.

The above perceived and/or real cultural differences have resulted in many arguments and disagreements in departmental committees and faculty meetings. Although in some respects, these discussions and arguments have been beneficial and informative, in many other respects they have impeded the overall progress of the department as evidenced by the tangible measures discussed above. Thus it appears that instead of resulting in performance acceleration, the disagreements are causing system failures.
It is important to note that ECSE and CS will remain important partners irrespective of their structural organization. This partnership will strengthen as the two departments excel in their chosen paths irrespective of their trajectories that are coupled through the nature of their respective fields of knowledge and technology. This coupling is arguably stronger between ECSE and CS than any other departments. 

To reduce duplication of effort and preserve valuable resources, a number of faculty in ECSE should be given joint appointments with first-class status in CS and vice versa. These joint appointments will enable coordination of teaching efforts across the departmental boundaries and will help research and collaborations by eliminating the necessity of assigning advisors in MS and Ph.D. committees just to satisfy formal requirements.

We strongly recommend that advisory committees be formed to oversee the activities of CS and ECSE. A subset of the two ECSE and CS advisory committees, can then be used by the Dean to evaluate the individual progress of these departments and in overlapping areas toward attaining excellence in both teaching and research/scholarship. 

VII. Division of Current Resources

Both human resources and undergraduate laboratories need to be considered carefully. The Jennings computer laboratory is the only major educational laboratory that needs to be shared between CS and us. We propose to develop a plan to share the operational cost, maintenance, and upgrade of this important facility in the operational plan. 

The departmental staff represents an important resource that needs to be considered in the ECSE/CS split. In some cases, it may be appropriate to share their skills.  The operational plan will address these requirements in detail.

VIII. Required New Resources

i) Leadership

Arguably the most important resource lacking in the EECS department at present is leadership. Although individually we are quite strong and by many tangible measures perhaps better than many individual faculty in top 20 schools, our collective image lacks coherency, and visibility resulting in a lower ranking. Excellent leadership is needed to recognize our strength and address our shortcomings in a positive and constructive manner. 

Excellent leadership will also enable us to efficiently use our current resources and leverage them to attract more resources from internal and external sources.

ii) New Faculty Hires

Assuming that the faculty who are currently considered in EE, CE, and SC stay in ECSE (this assumption may not be entirely correct but given the uncertainty of this process, it cannot be replaced with a more accurate one), we will have 21 faculty in the department.  The CE group is quite weak (there are only two faculty in CE) and given the phenomenal and sustained growth of CE-related research/development activities, we need to strengthen this important program by hiring 1-2 new faculty in CE over the next two years.  With two additional faculty slots in EE, we should be able to address certain shortcomings in our research focus areas. In any event, we need 7-8 faculty in each of the research focus areas to be viable. 

iii) Marketing and Development by the Dean’s Office

In the same manner that ECSE will benefit by focussing its resources on selected research areas, the CSE Dean’s office may also choose to identify certain under-valued departments and spend concentrated efforts over the span of 2-3 years to strengthen them. Using its central resources, the Dean’s office can help the ECSE department to improve its image and visibility through targeted marketing of existing programs. Using the extra resources that the department will generate if sufficiently developed over the next 2-3 years, the Dean’s office can turn its attention to the development of other CSE departments. This upward spiral will create new opportunities and will be beneficial for CSE and the University. 

iv) Laboratory Support

We also need to create a laboratory fund to sustain and upgrade the laboratories, upgrade the computer resources every 2-3 years, and invest in a state-of-the-art multimedia room with laptops interconnected through wireless internet. Currently, we upgrade  teaching laboratories in a piecemeal manner that depends on many parameters and the process is very uncertain. By establishing a well-funded laboratory account, the never-ending upgrading process will be accomplished seamlessly and in a predictable manner.

v) Departmental Discretionary Fund

The new leadership should be enabled with a departmental discretionary fund to develop and address the existing shortcomings and to expedite progress toward the ECSE departmental vision. This fund can be initiated by the Dean’s office and the department chairperson should be responsible for its replenishment. An excellent leader will have many sources to maintain a well-funded departmental discretionary account.

IX. The Path to Realization 

The concrete steps needed to achieve our goals and actualize our vision can be broadly divided into major and minor steps as listed below.

i) Solving the leadership problem (a major step)

Solving the leadership problem is critical to moving ahead in the department. ECSE, as opposed to EECS, may have an easier time resolving the leadership problem. In this context granting CS independence is a move in the correct direction. In a brief conversation with a couple of ECE chairs in other schools, it became quite apparent that a separate CS department will improve ECSE’s chance of recruiting an excellent and knowledgeable leader. Some good researchers without sufficient leadership experience may prefer to be the Chairperson of a combined department but they usually do not know the full implications of their decision. 

ii) Formation of a Functional and Vigorous Advisory Committee (a major step)

An advisory committee, composed of movers and shakers of industry and academia, can help to improve the department’s image by its very existence.  This committee can also be used to correct the trajectory of the department based on the needs of the industry and the trends in leading academic institutions. The committee should have the correct mix of people who are familiar with CWRU (i.e., alumni) as well as other leaders with different perspectives.

The advisory committee members should be from industries that hire our students or from academic institutions that are clearly recognized as leaders. The advisory committee can be very beneficial in helping the chair to maintain a departmental discretionary fund,  in giving directions for faculty development, and as a resource for faculty hiring. 

iii) Hiring Excellent Faculty in the Research Focus Areas (a major step)

Once the research focus areas are finalized, we should go full speed ahead to hire excellent faculty to transform strong research areas into excellent ones. We envision a need to hire 2-3 additional faculty within the next 2 years.

iv) Developing the Faculty (a minor step)

All ECSE faculty should be actively involved in the peer review process of NSF, NIH, and other federal agencies. These activities usually result in more visibility and widening of the faculty horizon. The marketing office can be used to provide faculty names to program directors who are always looking for reviewers. We believe this is a minor step since our faculty is individually very strong and some minor efforts are needed to package and polish the overall image.

Small development funds should be made available for faculty who do not have research funding to travel to other centers of scholarship and excellence to discuss research issues and bring back ideas, etc. These small steps will again increase our visibility and will result in development of meaningful proposals. 

The leadership should actively provide positive incentives for all faculty to promote interdisciplinary research and to associate themselves with the research focus areas. These areas will naturally evolve as a consequence of faculty participation and national/international trends. Obviously, faculty should have their own research areas that may be different from the research focus areas. But faculty should be encouraged to participate in the research focus areas by a variety of methods such as providing additional salary raises, service load reduction, etc.  

The leadership should negotiate the status of each faculty member every academic year. If a particular faculty is not interested in contributing to research, his/her teaching and service load should be adjusted accordingly.  Those faculty who are interested in research but do not have research funds, should be teamed up with faculty who are well-funded in appropriate areas. Even if this process does not result in an immediate increase in the funding level, it will be very beneficial to all parties, including the department. 

v) Developing a Coherent Undergraduate Program (a minor step)

This is a good opportunity to integrate all the courses in the ECSE department in a coherent manner. Currently, a common course numbering exists, but we are teaching too many courses that are in some cases redundant.  The new leadership should expediently move to reduce the total number of courses we teach. This process can be made painless if the leadership discusses course preferences with the faculty in private and in a professional and scholarly manner. 

We need an undergraduate office in the department with a people-friendly secretary. An ideal location is the chairperson’s office. The responsible secretary should give priority to the undergraduate students and should go out of her way to ensure that the students get all their questions answered in an efficient, friendly and professional manner. Currently, we have an anti-thesis of this in place.

Another important shortcoming is the lack of functional infrastructure. Although we have many good staff members that help in a variety of technical and administrative tasks, we lack a user-friendly central administration office in the EECS department. This may be caused by lack of leadership but it must be addressed independently and in short term.

vi) Marketing the Department (a minor step)

The marketing effort should package our unique undergraduate/graduate courses as well as the existing research efforts.  There are many courses in the department that can be offered to local industry  for continuing education opportunities. This will enable the department to accumulate wealth and increase our visibility. It will also be a good and tangible service to the local community.

Marketing research should be promotional and should be coordinated with the corresponding efforts in CSE and CWRU.  

vii) Identifying Mentors for Untenured Faculty (a minor step)

We should almost immediately identify mentors for our untenured faculty. These mentors will act as cultural, scholarly, research, and teaching information resources for the untenured faculty to enable them to adjust and take the correct steps to develop professionally and be successful faculty in the department. This will ensure their retention and award of promotion and tenure. 

Appendix I: From National Academy of Science’s Government, University, Industry Research Roundtable (GUUIRR) www7.nationalacademies.org/guirr/Stresses.html

A. Stresses on Research and Education at Colleges and Universities: Phase II

The summary report on the second national “Stresses in Research at Colleges and Universities” process is now available by request or at the GUIRR web site, along with individual reports of

participating campuses. The campus-based preparatory meetings and National Convocation that formed the basis of this report were sponsored by the Roundtable and the National Science Board.

Issues highlighted include (1) developing effective incentives for interdisciplinary research, (2) building synergies between research and teaching, and (3) the challenge of financing mounting cost sharing requirements for research activities. The report’s concerns have become a part of the current Presidential Review Directive (PRD) process on relations between federal agencies and research universities, and the summary report has served as a platform for local action in some of the participating universities. 

The project was based on observations that the appropriate scope and balance of activities of colleges and universities, and of the roles and responsibilities of faculty and administrators at those institutions, are increasingly subject to societal scrutiny. This is despite the fact that the vitality and the diversity of American higher education and academic research have been acknowledged as great national assets. The juxtaposition of these points of view -- along with pressures related to changes in the local, national, and international research environments, and the increasing demand for limited research resources -- have undermined morale on many campuses. Controversy about which changes are necessary to alleviate these pressures, about how best to go about implementing change, and about the relative costs and benefits to society of proposed new approaches, has generated heated debate in public forums and in university governance bodies across the country. 

In the first phase of this project, in 1993, thirteen academic institutions convened structured sessions to identify key areas of stress in the research and teaching environments on their campuses.

Each session included a balance of senior and junior faculty, along with administrators responsible for research. This grass roots inquiry was aimed at identifying the most significant sources of stress affecting academe, and ideas to remedy those concerns. At the 1994 National Convocation that culminated this series of campus dialogues discussion underscored rising tensions -- resulting from an array of new pressures and changes, including new constituencies and an increasingly complex set of objectives and responsibilities -- exacerbating divisions among faculty and administrators, and undermining the trust that once marked the partnership between government and universities, as well as public support for university research. 

A second phase of the project was launched in 1996, using the same grass roots, campus-based approach that was the foundation of prior work. The objectives of this second phase of study were to catalyze discussions and needed change on campuses, to encourage national dialogue among all parties with interests in the vitality of the academic enterprise; and to begin movement to renew or recast the compact between the federal government and universities. Officials at each of the participating institutions organized discussions among faculty and administrators, separately and jointly, on a set of questions agreed on by the project's Guidance Group. Each campus developed a report summarizing those discussions, and describing constructive programs and activities  underway on their campuses. Participants and their reports from both the initial and second phase participating groups pooled their experiences and ideas in a second National Convocation held in Washington in February 1997. 

B. Removing Barriers to Industry-University Research Collaborations

Collaborative partnerships between universities, industry, and government have multiplied and diversified enormously in recent decades. Universities have been confronted by diminishing growth in federal funding for research, and industry has faced increasing pressure to draw on wider research resources than can be supported internally. A report entitled "Industry-University Research Collaborations," issued in 1996 by GUIRR, the Industrial Research Institute and the Council on Competitiveness, notes that a new paradigm of research partnerships is emerging. This new paradigm is based on the collaboration, rather than the independence, of key performers of research. 

As the value of research partnerships has become clear, so have some of the barriers to optimal partnering. Although many organizations have learned how to structure and manage collaboration effectively, other academic institutions and companies are less savvy, and even experienced institutions sometimes encounter stumbling blocks. These include: intellectual property and "background" rights;  publication, copyright, and confidentiality concerns; regulation, liability, and tax law issues; various worries regarding foreign access; matters of graduate student involvement; and infrastructure impediments to inter-disciplinary and departmental research.

GUIRR, in cooperation with the NAS Committee on Science, Engineering, and Public Policy, organized a workshop March 23-24, 1998 aimed at exploring and disseminating the constructive

approaches to overcoming barriers that have been devised in specific cases and settings. The workshop featured individuals with extensive experience in formulating and managing collaborative relationships across research sectors. In addition to focusing attention on the primary trouble spots that emerge in the course of collaboration -- summarized loosely as issues of intellectual property, of institutional leadership, and of goal alignment and cultural disparity across sectors -- a primary goal of the workshop was to identify effective approaches to working through these stumbling blocks. This activity is supported by the Departments of Commerce, Defense, and the National Science Foundation. The report was completed in 1999 and disseminated widely. 

C. Impact of Information Technology for the Future of the Research University

GUIRR has taken a lead role in a Policy and Global Affairs and Academies-wide study, Impact of Information Technology on the Future of the Research University. The project builds on a 1997 Academies Symposium A Dialogue on Research Universities’ Futures, held during the annual Woods Hole retreat of the Academies’ Governing Board. The input of GUIRR’s University-Industry Partners, who represent a variety of locations and institutional structures, forms part of the foundation of this project. Under the leadership of NAE President Bill Wulf, an exploratory project sponsored by the National Academies was established. The project steering committee, chaired by University of Michigan President Emeritus James Duderstadt, first met in February 2000 to outline the project and study scenarios. Following a series of meetings during 2000, a workshop was held on January 22-23, 2001 at the National Academies in Washington, D.C. With over 60 leading experts from university and industry participating, the workshop sought to bring out important issues related to the transformative power of information technology on the research university. Video of the first day of the workshop is available for viewing at the Research Channel (www.researchchannel.com/) through its On Demand Library. The project is currently in a transitional phase, seeking additional funding to continue and broadly expand the dialogue and address key issues, many of which were identified in the workshop.

Appendix II: Evaluation Criteria of US  News from their Web site

Engineering: Methodology 

U.S. News ranks schools with at least one engineering program accredited by the Accreditation Board for Engineering and Technology (ABET). Schools with accredited

engineering programs that offer undergraduate degrees in engineering are placed in one of two categories: schools whose highest engineering degree offered is a doctoral and schools whose highest engineering degree is either a bachelor's or master's. Surveys for each category were conducted in the spring of 2002. The rankings are based solely on the judgements of deans and senior faculty who rated each program they're familiar with in their category on a scale from 1 (marginal) to 5 (distinguished). Response rates were 55 percent for schools whose top degree in engineering is a doctoral and 57 percent for schools whose top degree in engineering is either a bachelor's or master's. The rankings of undergraduate engineering programs are based solely on this peer assessment survey. 

For the specialty rankings, schools that offered any courses in that specialty were eligible to be ranked in that area, whether that specialty is ABET accredited or not. Deans and senior faculty of engineering schools nominated up to 10 of the best programs in each specialty area. All  schools appearing on these lists had their course offerings verified.

Appendix III:  A sample letter sent to  selected department chairs at CWRU

Dear Joe,

Currently EECS is composed of electrical engineering, computer science, systems and control, and computer engineering. Due to some cultural differences, CS is requesting to become an independent department and Dean Savinell is evaluating CS's request. As a part of this evaluation, the Dean has asked us to develop a strategic plan for EECS minus CS (= ECSE) and assess our value and role in CSE and CWRU.

I am requesting a paragraph from you regarding how you see EECS, its links with your department, its weaknesses, and how it can be made into a flagship department in collaboration with your department. And how a strong EE-related department can benefit your department specifically.

As you know we have many collaborations in place between EECS and your department and many more collaborations in Nanotechnology, bio-nano-mechanics, etc. are currently evolving. Thus, your input is very valuable and mutually helpful.

I will use your input in formulating the strategic plan.

Many thanks for your time and help.

Regards,

Massood
Appendix IV: Chairs’ responses that were available at the time of submission

From: Prahl@mae.cwru.edu

To: tabib-azar@po.cwru.edu

Subject: EMAE and EECS

Date: Sun, 27 Oct 2002 15:46:20 -0500

Massood:

I am glad to describe the strong relationship that exists between the department of mechanical and aerospace engineering and the former departments of electrical engineering and applied physics (EEAP), systems, control and industrial engineering (ESCI), now electrical engineering and computer science (EECS).

Over the past 15 years a strong research collaboration has developed in the areas of rotating machinery diagnostics (Mike Adams with Ken Loparo); agile manufacturing and rapid prototyping (Roger Quinn with Wyatt Newman) and robotics and biologically inspired robotics (Roger Quinn with Wyatt Newman, Steve Phillips, Mike Branicky and a little with Andy Podgurski). Some of these collaborations have resulted in sizeable funding, graduate students and great visibility for CSE and the departments.  Ties between Eli Reshotko and Steve Phillips and Mehran Mehregany in the MEMS area and now most recently in the nanotechnology arena (Alexis Abramson with Mehran Mehregany, Massood Tabib-Azar, Chris Zorman).

The department has depended on courses from the EECS department: a long history with EEAP 240 (now ENGR 210) but also Systems and Control, ESCI 212/214 (now EECS 304/305); as well as trading the graduate course on Robotics, EMAE 489/EECS 489, between Roger Quinn and Wyatt Newman.

What is apparent from these relationships is the conspicuous absence of collaboration with Computer Science.  It is fair to say that the relationship between the department of computer science and the department of mechanical and aerospace engineering has eroded over the years to the point that the mechanical and aerospace engineering teaches its own numerical methods (EMAE 250) rather than take ECMP 251 (now EECS 251). 

If Computer Science broke away from EECS it would have little impact on the department of mechanical and aerospace engineering in research or in teaching.

Joe

Joseph M. Prahl

Professor and Chair

Mechanical and Aerospace Engineering

The Case School of Engineering

Case Western Reserve University

Cleveland, Ohio 44106-7222

Tel: 216.368.2941

Fax: 216.368.6445

Co-director, NASA Faculty Fellowship Program

NASA Glenn Research Center at Lewis Field

<http://sclwww.scl.cwru.edu/cse/emae/faculty/prahl/>http://sclwww.scl.cwru.edu/cse/emae/faculty/prahl/

<http://mae1.cwru.edu/mae/>http://mae1.cwru.edu/mae/

<http://www.asee.org/NFFP/glenn.cfm>http://www.asee.org/NFFP/glenn.cfm 

_________________________________________________________________________

Massood,

I appreciate the opportunity to give some input. As I said today, I really don't have an opinion about whether the CS group should have a separate department. You will see that my ideas contain areas that overlap CS and EE.

I have attached a file that tries to provide some of the answers you are requesting. If the department is interested, I think it would be productive to have a dialogue to explore these ideas as well as others. I don't think the attached document really conveys the extent or importance for some of these opportunities.

Pat 
Attachment converted: ALF:EECS opportunities in BME.do (W8BN/MSWD) (0002CF81)

----------------------------------------

Patrick E. Crago, PhD


E-Mail: pec3@po.cwru.edu

Allen H. and Constance T.Ford Professor (216) 368-3977 CWRU OFFICE

and Chairman of Biomedical Engineering  (216) 368-4969 CWRU FAX

Case Western Reserve University 
(216) 321-5392 HOME

Wickenden Building 319

Cleveland, OH 44106                    

BME Dept-- http://bme.cwru.edu

FES Center-- http://www.fesc.org

Neuromechanics IGERT-- http://neuromechanics.cwru.edu      
Current BME activities

The BME department has four thrust areas that it has identified and invested in.

Neural Engineering and Neural Prostheses

Imaging, Sensing and Guided Intervention

Cardiac Bioelectricity

Biomaterials and Tissue Engineering

We have several faculty in each area, with research spanning from the molecular level through the cellular, tissue, organ, system, and organism level, as well as research aims ranging from basic science to clinical application.

Opportunities

There are obviously many ways that EECS faculty could join these thrusts with mutual value. Perhaps more significantly, there are several other areas that could be developed to mutual benefit. This would expand the scope of BME related research beyond what we are doing now, giving higher visibility to the university, and equally important, increasing the range of interdisciplinary research across the school of medicine and area hospitals. Growing in these areas would not just add the EECS faculty to the scene, but would add other faculty who are looking for collaborations.

Let me say that I am not proposing that the EECS hire BME faculty, but rather that the EECS faculty would have more focused technological interests with applications in a variety of fields including BME. Biomedical problems require a wide variety of technologies with related applicability in other areas.

Here are a few ideas.

· MEMS related activities (BioMEMS)

· Neural engineering and neural prostheses

· Development of high density interfaces with the nervous system – brain-machine communications

· Implantable stimulation and sensing systems with telemetry

· Biomedical sensing systems

· Nanoscale fabrication of biomedical materials

· Smart materials

· Biomedical computing, systems, and control

· Simulation and Analysis of Complex Biomedical Systems. Integration of genetic and molecular level information to understand physiological function in health and disease.

· Advanced numerical methods for large scale simulations

· Systems identification and analysis

· Nonlinear dynamics

· Visualization of complex data sets

· Vectorization of problems for multiple processors

· Web databases for physiological measurements and models
· Imaging

· Automated image analysis

· Visualization

· Real-time image processing

· Neural prostheses

· Embedded systems

· Real-time control systems
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