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I. Essential Information:

A. Program title: Neuroscience Graduate Program

B. Director: Rae Nishi, PhD, Professor of Anatomy and Neurobiology

C. Participating Faculty:
· Anatomy and Neurobiology

. Karen Braas, PhD, Research Associate Professor

. Carson Cornbrooks, PhD, Associate Professor

. Elizabeth Ezerman, PhD, Lecturer

. Jerry Fiekers, Ph.D., Associate Professor

. Cynthia Forehand, PhD, Professor

. Diane Jaworski, PhD, Associate Professor

. Sarah Locknar, PhD, Research Assistant Professor

. Gary Mawe, PhD, Professor

. Victor May, PhD, Professor

. Rae Nishi, PhD, Professor

. Rod Parsons, PhD, Professor and Chair

. Matthew Rand, PhD, Research Assistant Professor

. Sheryl White, PhD, Research Assistant Professor

· Biology

. Gene Delay, PhD, Associate Professor

. Rona Delay, PhD, Associate Professor

. Miguel Martin Caraballo, PhD, Assistant Professor

. Judith Van Houten, PhD, Professor

· Communication Sciences

. Michael Cannizzaro, PhD, Assistant Professor

. Moira Mulligan, MS, Clinical Assistant Professor

. Patricia Prelock, PhD, Professor and Chair

· Medicine

. Jeffrey Spees, PhD, Assistant Professor

. Cory Teuscher, PhD, Professor

· Microbiology and Molecular Genetics

. Cedric Wesley, PhD, Assistant Professor

. Umadevi Wesley, PhD, Research Assistant Professor

· Neurology

. Marilyn Cipolla, PhD, Associate Professor

. Felix Eckenstein, PhD, Professor

. Robert Hamill, MD, Professor and Chair

. Helen Langevin, MD, Research Associate Professor

. Margaret Vizzard, PhD, Professor

· Pharmacology

. Joseph Brayden, PhD, Professor

. Wolfgang Dostmann, PhD, Associate Professor

. Alan Howe, PhD, Assistant Professor

. Karen Lounsbury, PhD, Associate Professor

. Mark Nelson, PhD, Professor and Chair

. George Wellman, PhD, Assistant Professor

. Deborah Damon, PhD, Research Associate Professor

. Anthony Morielli, PhD, Associate Professor

· Psychiatry

. John Helzer, MD, Professor

. Steve Higgins, PhD, Professor

. Jim Hudziak, MD, Professor

. Magdalena Naylor, MD, PhD, Associate Professor

. Paul Newhouse, MD, Professor

. Stacey Sigmon, PhD, Asst. Professor

· Psychology

. Bill Falls, PhD, Associate Professor

. John Green, PhD, Assistant Professor

. Mark Bouton, PhD, Professor

. Rik Musty, PhD, Professor

D. Responsible academic unit: Graduate College

E. Description of the program:  The Neuroscience Graduate Program will be an academic, research-oriented graduate program that emphasizes multidisciplinary training in research on the nervous system.  Students will be exclusively recruited and trained for the PhD and they will not be required to earn a Masters degree in order to obtain the PhD.  We are, however, requesting the ability to grant a terminal masters degree to students who successfully complete the required course work for the program, engage in research for 1-2 years, but fail to advance to candidacy for the PhD due to deficiencies in their performance in the qualifying exam or their inability to complete the 3-5 years of research necessary for the PhD.
II. Exact wording of degrees to be awarded: Doctor of Philosophy in Neuroscience; Master of Science in Neuroscience

III. Rationale for the program:  There has been a strong tradition of neuroscience research at UVM for the past 30 years.  A local chapter of the Society for Neuroscience was formed in 1977.  In 1980, the Dean of the College of Medicine recognized the need for a departmental neuroscience program and reorganized the former Anatomy Department into the Department of Anatomy and Neurobiology and appointed Dr. Rodney Parsons as Chair in order to strengthen research and graduate training.  Since then, Neuroscience research at UVM has increased dramatically in size and breadth, with neuroscientists being recruited to many departments across campus.  Accompanying this has been a large increase in extramural funding of neuroscience research. Building upon the collaborations that have developed, together with evolving expectations of trainees for interdisciplinary graduate education in life sciences, a university-wide doctoral program in Neuroscience is proposed. The Neuroscience Graduate Program will leverage the expertise and complementary research interests of faculty to provide an outstanding scholarly experience and facilitate a multidisciplinary learning paradigm. Thus, the Program will include graduate faculty including, but not limited to faculty from the Departments of Anatomy and Neurobiology, Biology, Communication Sciences, Microbiology and Molecular Genetics, Neurology, Pharmacology, Psychiatry, and Psychology.  By doing so, this program will foster interdisciplinary collaboration and further the productivity of the research efforts across the UVM campus.

A. Philosophic goals statement: The philosophical goal of this training program is to train individuals to become a Steward of the discipline of Neuroscience.  What is a Steward?  As part of ongoing discussions in the Carnegie Initiative on the Doctorate, we consider a Steward to be someone who is an expert in the field who is able to create new knowledge as well as promote, communicate, and teach the discipline to others.  What is Neuroscience?  Neuroscience is the study of the nervous system that ranges from an understanding of the essential molecules and cells unique to neural tissue, to the understanding of how components of the nervous system are connected anatomically and functionally, through an appreciation of the output of the nervous system, which includes physiology, behavior, and human disease.

B. Objectives:

· To establish a core knowledge in all students of the areas of molecular, cellular, developmental, systems and behavioral neuroscience.

· To train individuals who can understand, create and undertake hypothesis-based approaches to research.

· To train individuals in a variety of techniques and approaches to studying the nervous system

· To develop a keen sense of analytical thinking and logic in the evaluation of one’s own work as well as that of others.

· To create effective teachers and communicators of neuroscience

· To foster independence in thinking, laboratory work, teaching, and communicating

IV. Relationship of this program to current mission and long-range plans of:

A. Participating departments, programs, schools, and colleges:  The Neuroscience Graduate Program will provide a formalized means for collaboration and cooperation across the departments and colleges participating in the program.  These efforts will facilitate the training of undergraduates in neuroscience, increase the research productivity of the faculty, enhance faculty recruitment and retention, and increase the level of extramural funding generated by research faculty.  All of these accomplishments are core goals of the departments and colleges involved.

B. The University:  Implementation of the Neuroscience Graduate Program is one means by which the Action to strengthen research and scholarship described in the Strategic Plan (http://www.uvm.edu/president/?Page=strategic_planning/strategicplan.html) can be accomplished.  This program will strengthen the collaborative environment, make researchers more competitive for research dollars, foster the development of cross disciplinary and interdisciplinary research and scholarship, and expand graduate student enrollment in Ph.D. programs.

V. Relationship to programs offered currently

The Neuroscience Graduate Program will complement and enhance, but not compete with the university-wide PhD granting program in Cell and Molecular Biology as well as departmentally based PhD programs in the biological sciences such as Psychology, Biology, Pharmacology, Molecular Physiology and Biophysics, and Biochemistry.  In addition the Neuroscience Program will provide training to MD/PhD students in the College of Medicine with an interest in neuroscience.  We also anticipate that the Neuroscience Graduate Program will develop interactions with the new PhD program in Computer Science to train students in computational neuroscience, an area which the National Institutes of Health and the Howard Hughes Medical Institute are actively funding.  The Neuroscience Program will be enriched by interactions with faculty in Communication Sciences, with whom we will share courses in the basic neurobiology of communications disorders such as autism and aphasia.  Students receiving Masters Degrees in Communication Sciences will have an opportunity to obtain a PhD in Neuroscience if they wish to pursue a multidisciplinary research program based upon the neurological basis of communication disorders.

VI. Indicate any other programs at the University that are similar in title or content and illustrate how they may overlap or differ. 

The Neuroscience Graduate Program is an expansion of the Graduate Program in Anatomy and Neurobiology, which has emphasized training in biomedical neuroscience.  This university-wide interdisciplinary program will replace the Anatomy and Neurobiology Program when it is approved.

The Biology Department in the College of Arts and Sciences has a more broadly based training program in which PhD students have participated in dissertation research related to Neuroscience.  The Neuroscience Graduate Program will provide more focused and in depth training in the neurosciences, thereby providing a new pool of trainees for biologists rather than competing for Biology students who are seeking broader training. 

The Psychology Department in the College of Arts and Sciences has a PhD training program that is more specialized to students seeking professional training in psychology, or training in biobehavioral research.  Students in the Neuroscience program will be those who seek a broader level of training in neuroscience.  For example, students who desire to become expert in molecular and cell biology in addition to undertaking research in behavioral neuroscience will be trained in Neuroscience, whereas students who prefer to focus solely on cognitive, behavioral or clinical aspects of psychology will train in Psychology.

VII. What comparable programs, if any, are in existence today in reputable colleges and universities  

According to the Association for Neuroscience Departments and Programs (http://www.andp.org/surveys/reports/2003/Survey03Report.pdf) there are 86 graduate and postdoctoral programs in the neurosciences across the USA. Virtually every major research university has a Neuroscience program, and they vary from small, departmentally based programs with fewer than 10 faculty members to large, university wide programs with more than 100 members.  The UVM Program would be at the median for faculty number (30). Interestingly, over the past 15 years, the control of neuroscience programs has been evolving—in 1991, 38% of all programs were centered in the School of Medicine, and only 17% of the programs were university-wide.  However, in 2003, the balance had shifted, with School of Medicine based programs decreasing to 22%, and multiple school/university wide programs increasing to 40%.   Thus, the shift proposed here from a small, departmentally based program in the College of Medicine to a larger, university wide program reflects a trend observed across the country as universities compete for talented graduate students by responding to their expectations for training.

A. What are the highlights of these programs and how do they compare with the projected program at UVM?  Virtually all of the programs offer multidisciplinary research training in Neuroscience, although the research opportunities vary depending upon the expertise of the participating faculty.  Many of the programs offer traditional training towards the PhD; i.e., course work and research training designed to produce laboratory scientists and academic researchers.  Our participation in the Carnegie Initiative on the Doctorate has inspired us to train students to become Stewards of Neuroscience.  That is, individuals who can generate new knowledge and carry the discipline forward by effectively communicating and teaching others about it.  Given the diversity in occupations available to individuals with PhDs in the biological sciences, we plan to provide opportunities for students to maintain a broader perspective on neuroscience after they have chosen specific research projects for their dissertation.  This will be a unique angle not presently capitalized upon by other programs.

B. Are these programs offered by universities engaging in regional participation with UVM? In light of existence or absence of such programs, are there good reasons for promoting UVM or another university for offering this program? The UVM Neuroscience Program will be the only interdisciplinary degree granting neuroscience graduate program in northern New England.  Although Dartmouth College has a Center for Neuroscience, PhDs are granted through department-based programs.  No such programs exist at the University of New Hampshire or in Maine.  UVM has had a strong tradition of neuroscience research for more than 30 years; thus, it has been able to recruit and maintain a larger number of successful neuroscientists than sister institutions such as the University of New Hampshire, Dartmouth College, and Colby College.  Thus, this program is poised to offer an outstanding level of training that is badly needed within this region.  Having a successful program will significantly enhance the research opportunities across disciplines at UVM, including anatomy, biology, psychology, pharmacology, cell biology, computer science, communication science, physiology, and physical therapy. 

VIII. Evidence of communication with academic units likely to be involved in or affected by the program. Indicate the effect (cost, enrollment, etc.) the program will have on other academic units.

Planning for the Neuroscience Graduate Program started in 2002 with a focus group comprised of faculty from the Colleges of Arts and Sciences and Medicine (J. Smith (CAS), R. Lawson (CAS/Psych), J. Van Houten (CAS/Biol), R. Parsons (COM/ANNB), D. Bucci (CAS/Psych), M. Bouton (CAS/Psych), R. Delay (CAS/Biol), C. Forehand (COM/ANNB), and R. Nishi (COM/ANNB).  In 2004, the first Memorandum of Understanding from Fran Carr, Vice President for Research and Dean of the Graduate College outlining the program, designating procedures for appointment of the program leadership, and defining the resources available was signed by Interim Dean of the College of Arts and Sciences Jane Knodell and Dean of the College of Medicine, John Evans (see Attachment 1).  Once a Director was selected (R. Nishi (COM/ANNB), the participating faculty elected an Assistant Director who was not in Dr. Nishi’s College (M. Bouton (CAS) and a Steering Committee (C. Forehand, A. Morielli, J. Greene, W. Falls, and R. Delay) whose membership included at least two (and actually 3) faculty from Arts and Sciences.  The Director, Assistant Director, and Steering Committee then composed a Memorandum of Understanding outlining the operational framework of the program, which was signed by Interim Dean of the College of Arts and Sciences Jane Knodell and Dean of the College of Medicine, John Evans (see Attachment 2).

The focus on interdisciplinary training in Neuroscience is expected to recruit a new pool of doctoral graduate students into UVM.  Previously, students recruited by the departmentally based graduate programs in Anatomy and Neurobiology, Pharmacology, and Psychology were those interested in receiving more focused training.  In addition, a subset of Biology students were recruited into neuroscience laboratories for their dissertation, but were often more interested in broader training in biological sciences.  The Neuroscience Graduate Program will actively recruit students interested specifically in multidisciplinary training in neuroscience, drawing on the steadily increasing number of undergraduate majors in neuroscience, together with the multitude of interdisciplinary interactions utilizing neuroscience as an interface.

For the neuroscience curriculum, graduate level courses presently offered by Biology, Psychology, the Vermont Integrated Curriculum, and Anatomy and Neurobiology have been modified to accommodate the new program.  In addition, core requirements will utilize courses that already exist for graduate students in the Cell and Molecular Biology program (STAT 308; CLBI 301).  Advanced level graduate courses from Anatomy and Neurobiology, Biology, Pharmacology and Psychology will remain as is and offered as elective courses for the second year of study.  Overall, a new curriculum has been developed with a minimum of redundancy, and without creating new demands for teaching from any faculty.  Some additional courses/workshops/internships will be offered, but will utilize faculty and resources that are not presently part of the teaching in the participating departments.  One example is an alternative careers workshop that Dr. Nishi plans to organize using speakers from within the community outside of UVM.

IX. Evidence of demand or need for program:

A. Indicate justification of inauguration of program at this time:

Explain education, personnel needs, and social needs that exist-refer to specific authorities or studies consulted An outstanding graduate training program and an active, extramurally funded basic science research program form important synergisms essential to a successful research university.  Extramurally funded science trains graduate students both intellectually and methodologically.  Likewise, research benefits from the availability of energetic, intelligent students who require significant amounts of time on hands-on training at the research bench.  Without either component, neither advances.

Neuroscience is a thriving discipline that continues to grow every year and is expected to continue growing because of its multidisciplinary nature, which encompasses molecular, cellular, developmental, systems, and behavioral biology as well as psychology, neurology, psychiatry, pharmacology, computer science, engineering, communication sciences, and physiology.  Given the traditional strengths in Neuroscience research at UVM, and the present strategic plan, which focuses on developing UVM into a premier research university, we now have a critical mass of faculty for implementing an outstanding graduate program.

Over the past 4 years, UVM has benefited from a Center of Biomedical Research Excellence (COBRE) grant funded by the National Center for Research Resources to improve the research infrastructure in Neuroscience.  As part of this grant, an external review committee consisting of 4 prominent neuroscientists (William Mobley, MD, Chair, Neurology, Stanford University; Gordon Shepard, Professor, Yale University; Stephen Heinemann, Senior Scientist, Salk Institute; and Corey Goodman, Professor and Howard Hughes Investigator, University of California, Berkeley) visited UVM to review the COBRE.  In general, the reviewers were enthusiastic about the strengths of the COBRE and were impressed at how it was strengthening neuroscience research at UVM; however, one recommendation of the committee was: “There is an urgent need to establish a university-wide neuroscience graduate program so that neuroscience investigators make adequate progress in their research programs and therefore be competitive for funding.”  

Anticipated enrollment for the first five years-give supporting evidence for estimate:  At present, the Anatomy and Neurobiology Graduate Program that will be replaced by the university-wide Neuroscience Program has 14 graduate students: 2 5th yr, 2 4th yr; 1 3rd yr, 2 2nd yr, 4 1st yr, and 3 MD/PhD students.  Initially, the program supported its graduate students entirely on 6 graduate student stipends that were allocated annually to the department.  Thus, overall enrollment never exceeded the number of stipends (6).  However, over the past two years the program has been able to expand by supporting students on institutional stipends for the first two years, then moving support to research grants.

The Neuroscience Graduate Program has been promised a total of 12 graduate student stipends (see Attachment #1) that will be used to support students for their first two years of study.  Thus, we anticipate that, by the end of the first 5 years, we will have 25-30 students enrolled.  This is a reasonable estimate, given that Anatomy and Neurobiology presently has 4 first year students.  The resources promised to this program will enable us to maintain a higher, more attractive profile for future recruiting.

3. Indicate how this program will meet local and regional needs. The Neuroscience Graduate program will strengthen the ability of academic faculty to compete for extramural research funding.  Thus, it will enhance the ability of the participating departments to recruit and maintain talented faculty and will promote a stronger undergraduate program by opening up research opportunities for undergraduates.  These research opportunities provide valuable “hands on” training for undergraduates seeking to go on to graduate and professional postgraduate programs.  Research experience also prepares undergraduate science majors for careers in science-related professions in policy, law, business, and administration.

With respect to the community, a thriving Neuroscience Program will assist in local business efforts to expand biotechnology in the Chittenden County area.  A number of pharmaceutical companies are actively seeking therapies for devastating neurodegenerative diseases such as Alzheimers Disease, Parkinsons, amyotrophic lateral sclerosis, and multiple sclerosis so the presence of an academic research community will make it more attractive for companies to develop collaborations with scientists that may have commercial value.  In addition, a larger number of graduate students will expand present, informal efforts at community outreach such as Brain Awareness Week and scientific presentations at local elementary and middle schools. 

B. If a doctoral program, include specific data on previous and present graduate programs at master's level with the number of students and degrees awarded.  There has never been a Masters program in Neuroscience here; however, as we have in Anatomy and Neurobiology, we propose to award a terminal Masters degree to qualified individuals who are unable to complete the PhD program because they fail the qualifying exam for advancement to candidacy or are unable to complete the 3-5 years of research required for the PhD.  

X. Students (if curriculum or academic program):

A. Indicate:

1. Evidence of a source of candidates: The Anatomy and Neurobiology Graduate Program and the Biobehavioral division of the Psychology Graduate Program recruits students interested in Neuroscience.  In addition, the MD/PhD training program has a number of applicants with an interest in pursuing their PhD training in Neuroscicence.  Anatomy and Neurobiology has recruited students into its PhD program from a pool of 15-20 applicants every year.  Of these applicants, the number of domestic applications has risen dramatically, from 7 in 2003 to 12 in 2004, while the number of foreign applicants has dropped due to severe restrictions now placed on the availability of student visas to foreign nationals.  When the program transitions into a university-wide Neuroscience Graduate Program, we anticipate that there will be a broader appeal to potential applicants because we will offer a broadly based neuroscience curriculum instead of a more Anatomy-oriented program and because there will be a broader choice of potential dissertation advisors. In 2005, the Psychology Department had 19 applications to the Biobehavioral Program, of which 7 applied to work with neuroscientists in the Human Behavioral Pharmacology lab in the Department of Psychiatry.  Many of the applicants interested in multidisciplinary training in behavioral neuroscience are likely to apply to the Neuroscience Graduate Program rather than Psychology, but Psychology will retain many applicants interested in pursuing purely behavioral studies.  As of 2005, the MD/PhD program has 20 students, of whom 4 (20%) have committed to training in Neuroscience.  The MD/PhD students represent a unique pool because their first two years are supported by institutional funds through the College of Medicine and they become part of a PhD training program once they have chosen a dissertation advisor.  Finally, the Department of Communication Sciences has a masters training program that enrolls a total of 15-19 students, the majority of whom seek PhD training opportunities and presently end up at other institutions.  With the creation of this interdisciplinary Neuroscience Program it is likely that several of those seeking more in-depth training in Neuroscience with a focus in the neurobiology of communication disorders will be very interested in becoming part of the Neuroscience Program.

2. Requirements for admission and retention of students:  Students will be required to have the equivalent of a Bachelors Degree in a biological science, chemistry, physics, engineering, psychology, mathematics, communication sciences or computer science.  We recommend that students have taken and received better than average grades in calculus, chemistry, organic chemistry, physics, and biopsychology or biology.  Research experience will not be necessary, but will be favorably considered.  Upon entry into the Neuroscience Program, the academic record of the entering students will be analyzed, and appropriate supplementary courses will be suggested in order to ensure the academic success of the students enrolled in the program.

While enrolled, students must maintain a 3.0 grade point average in didactic course work, have acceptable evaluations in their research work, and pass their qualifying examination (see below).

3. Selection process:  An admissions committee consisting of faculty from the Colleges involved in the program and representing different disciplines of neuroscience will review all applications received by the program and interview selected candidates.  Evaluations will be based upon the applicant’s grade point average, scores in the Graduate Record Exam, statement of purpose for graduate study, letters of reference.  Final decisions to offer a position will be based upon the personal interview.  The interview at UVM also serves as a means recruiting applicants by providing tours of the research facilities, allowing prospective students to meet present students, and familiarizing applicants with Burlington and Vermont.

4. Financial support available through the department and expected from the Graduate College or other UVM sources (Graduate Programs):  The financial support is detailed in Attachment #1 of the Appendix to this Proposal.  For their first two years of study, students will be supported on stipends and tuition scholarships from the College of Medicine (6), the Graduate College (3), and the College of Arts and Sciences (3).  The stipends will be 12-month stipends that are consistent with those in the College of Medicine, which typically sets them at the level established by the National Institutes of Health and other nationally competitive graduate programs.  These stipend levels will be held constant for students who are paid by extramural research funds or other sources.  In the event that the student is awarded a research fellowship, the stipend will be at the level specified by the fellowship, but no lower than that of the other students.

5. Mechanism of advising students: The Director in consultation with the Assistant Director and the Neuroscience Steering Committee will appoint a Tracking Committee whose Chair will be a member of the Steering Committee. The Tracking Committee will be responsible for tracking the progress of students throughout their graduate career.  First and second year students will finalize their coursework with the advice of the Tracking Committee and the Tracking Committee will report on the progress of students to the Steering Committee, Director, and Asst. Director.  When students have identified a dissertation advisor, they will form a Dissertation Advisory Committee.  The Dissertation Advisory Committee must meet regularly with the student and is responsible for maintaining a written record regarding progress to the PhD that is placed in the student’s file

6. Prospects for employment or opportunities for further education of graduates Graduates of this Program will go on to a number of possible positions: 1) postdoctoral research training; 2) biotechnology or pharmaceutical industry; 3) science policy internship; 4) patent agent; 5) technology transfer; 6) teaching at the community college level or higher.  Additional educational opportunities exist in law, public health, business, and journalism.

XI. Programs of study:

A. Indicate all courses to be included in the program (note:required coursework is same for PhD and terminal Masters students because obtaining the MS will only be an option if a student in training for the PhD fails the qualifying exam (see below).  
1. List existing courses envisioned as a part of a new program. What effect on enrollment is anticipated?

Existing courses that are required (these are all taught every year):

. BIOL 261 Neurobiology (required for students w/o background in neurobiology) 

. GRMD 354 Human Structure and Function (see detailed description in Appendix)

. GRMD 357 Neural Science (see detailed description in Appendix)

. PSYC 303
 Biobehavioral Proseminar

. CLBI 301 or BIO 301 Cell and Molecular Biology

. ANNB 327
 Responsible Conduct in Research or BIOL 381a Integrity in Science

. PSYC 340 Advanced Statistical Methods I or STAT 308 Applied Biostatistics

Existing courses that are available as elective courses (students must take at least 6 credit hrs in any combination necessary to fulfill the requirement); ANNB 326 has been taught every year since 2003; the others are taught every other year; as enrollment grows, they will be taught every year:

. ANNB 320 Developmental Neurobiology (2 credits)

. ANNB 323 Neurochemistry (2 credits)

. ANNB 326
 Basic Science of Neurological Disease (2 credits)

. ANNB 3293 Excitable Membranes (2 credits)

. ANNB 330 Comparative Neurobiology (2 credits)

. ANNB 3283 Techniques in Optical Microscopy (2 credits)

. BIOL 262 Neurobiology Techniques (4 credits)

. CMSI 281 Cognitive Neuroscience (3 credits)

. CMSI 386 Adult Neuropathology (3 credits)

. PHRM 290 Topics in Molecular and Cellular Pharmacology (3 credits)
PHRM 272 Toxicology (3 credits)

. PHRM 328 Introduction to Medicinal Chemistry (3 credits)

2. List required new courses or changes to existing courses in order to initiate program. (If new course or changes to existing courses are required, complete a "Course Change Form" for each course and submit request(s) concurrent with the program proposal.)

. PSYC 303 Biobehavioral Proseminar has been taught and required of all first year graduate students in Psychology since 1995 as PSYC 380; the course change form was submitted to the CAS CurComm and approved on October 21, 2005; syllabus and memo from Mark Bouton are attached to the Appendix of this proposal

B. Research endeavor-list arrangements for collaboration and/or supervision.

N/A

C. Field work-clinical experience (arrangements for placement and supervision). N/A
D. Selection of courses, course load, and research or service time distribution
. 

Year 1:

Fall

BIOL 261, Neurobiology, 3 credits (if no neurobiology)




    
CLBI 301, Cell and Molecular Biology, 3 credits





GRMD 354, Human Structure/Function, 4 credits





PSYC 303, Biobehavioral Proseminar, 3 credits

Spring
NEUR 491 Laboratory research rotations, minimum duration of 7 weeks
 in each lab, credit assigned as needed





GRMD 357, Neural Science, 6 credits

Grad Student Journal club: must participate in journal club every semester after the first semester

Summer
3rd rotation (optional) or join dissertation lab - must identify a dissertation advisor by end of summer

Year 2: 
Fall
PSYC 340 Advanced Statistical Methods I or STAT 308 Applied Biostatistics



Advanced Neuroscience Selective(s)

Spring

Advanced Neuroscience Selective(s)

ANNB/PATH 327 Responsible Conduct in Research






Or BIOL 381a Integrity in Science

Qualifying Exam
The qualifying examination, which serves as a comprehensive exam as well as the exam for advancement to candidacy for the PhD, must be taken during the third year of study.  Students will not be allowed to take this exam until they have completed all of the didactic course requirements of the program with a GPA of 3.0 or better.  This exam will consist of two portions, a research proposal written in the form of a grant and an oral defense of the proposal.  The evaluation of the research proposal and the oral exam will be conducted by a committee of three faculty members representing three different subspecialties of neuroscience (chosen from the following areas: Molecular & Cellular; Developmental, Plasticity & Repair; Behavioral, Cognitive & Systems; Human Neurobiology), who will examine the student for their depth and breadth of knowledge in Neuroscience.  Students who fail the exam will be given one more chance to take the exam.  A student who fails the exam twice will be given the choice of withdrawing from the program or completing a terminal Masters degree by presenting and defending a Masters Thesis that will be based upon the research completed in their mentor’s laboratory.

Teaching:  
First year students will not teach. In the second year, all students must serve as a teaching assistant in a neuroscience course in order to consolidate their knowledge.  The following courses are available: ANNB 202/302S, BIOL 262, GRMD 357, PSYC 221 for the first teaching assignment.  All students wishing to receive the PhD must teach or serve as a teaching assistant for at least one more course over the next 2-3 years (any approved by the steering committee and home department of the course; some examples are BIOL 103, BIOL 255, CLBI 301).  Terminal masters students must have TA’d one course.  Additional teaching, not exceeding one course per year is encouraged.  Teaching is required regardless of source of stipend support.  If a student is supported after their 2nd year on teaching stipends from a department, then their priority in teaching assignment must be courses in the department that provides the GTF.

Years 2-5 Research
NEUR 491
: Original research towards a dissertation will be conducted in the dissertation advisor’s lab.  Additional responsibilities are likely to include attending lab meetings; reading relevant original research articles; reviewing recently published literature; attending local and national scientific meetings; attending Graduate Student Journal Club and the Neuroscience Seminar Series; and meeting with the student’s dissertation advisory committee twice annually.  Terminal masters students will typically have completed 1-2 years of research in the thesis advisor’s laboratory and must write and defend a master’s thesis based upon this research.  If necessary to complete the thesis, NEUR 391 credits will be assigned..

XII. Resources for the program:

A. Faculty:

1. Biographies of present faculty who will participate. Include name, degrees, experience, publications, and present teaching, research and service commitments: on file in Graduate College and available for inspection
2. Effect on, and adjustments in, present staff assignments: N/A

3. New positions to be added and qualifications to be met: A new administrative assistant will be hired who will be shared with Anatomy and Neurobiology.  The Graduate College will provide sufficient salary money for a half time position (See Attachment #1 (MOU of 7/8/2004)).

a. Director: Dr. Rae Nishi, Professor of Anatomy and Neurobiology, has accepted the appointment as the first Director of the Neuroscience Graduate Program.  This term is renewable and will last 5 years.  The Director was appointed by the Dean of the College of Medicine in consultation with the Dean of Arts and Sciences and the Dean of the Graduate College (see Attachment #1, MOU of 7/8/2004 in Appendix).

b. Other positions:  As specified by the MOU of 7/8/2004, the participating faculty elected the Assistant Director and the Steering Committee after Dr. Nishi solicited nominations from the Chairs with an interest in Neuroscience training.  Future elections will occur after candidates are named by a Nominating Committee consisting of a subset of the Steering Committee.  The Assistant Director must be in a College that is different from that of the Director and will serve a renewable 3 year term.  The Steering Committee will consist of 5 members with at least two representatives from the College of Arts and Sciences and at least two from the College of Medicine.  As participating faculty are added from other colleges at UVM, appropriate representatives will be selected.  The Vice President for Research and Dean of the Graduate College is an ex officio member of the Steering Committee.  Members will serve staggered terms of 3 years that is renewable to ensure continuity of leadership. 

c. Indication of appointment prospects:  The following faculty members were elected to run the Neuroscience Program with Dr. Nishi for the next three years.  Dr. Mark Bouton, Professor of Psychology, is the Assistant Director and the members of the Steering Committee are: Dr. Cynthia Forehand, Professor of Anatomy and Neurobiology; Dr. Rona Delay, Associate Professor of Biology; Dr. John Green, Assistant Professor of Psychology; Dr. William Falls, Associate Professor of Psychology; and Dr. Anthony Morielli, Associate Professor of Pharmacology.

4. Interdepartmental and interinstitutional cooperation planned The Neuroscience Graduate Program ensures interdepartmental and interinstitutional cooperation by requiring diversity of representation with respect to its participating academic units in the Steering Committee and in its Standing Committees.  Furthermore, the Assistant Director cannot hold a primary appointment in the same College as the Director.

B. Library support:

1. Present an evaluation of the library resources available currently to support the program:  The Dana Medical Library and Bailey Howe have adequate resources for this program. 

2. Indicate additional demands to be made for this program with an estimate of the dollar cost of the additions:  Additional demands are in the form of more students who will require access to research publications in neuroscience.  Little additional cost is expected to be associated with this, as we are presently planning on increasing enrollment in Neuroscience from the present number of 15 to 30.   More financial stress may appear if the program becomes successful and expands to a much larger size in the next 10 years.

C. Equipment needs and plans to meet them: N/A

D. Physical space needs and plans to meet them:

1. Classroom and student study space:  The Neuroscience Graduate Program will use existing courses that we have determined have the capacity to accommodate up to 6 new students per year.  Student study space will be provided by the College of Medicine for the first two years.  After the second year, students will have study space in or near the laboratory of their research mentor.

2. Laboratory, research, and field experience space:  Of the 50 participating faculty members listed for the Neuroscience Graduate Program, 38 have extramurally funded, active research programs.  Thus, there are more possible mentors than the total number of students that we expect in this program after 5 years (30).  In fact, many faculty will have space for more than one student.  We anticipate that more faculty in neuroscience will be recruited in the future.

3. Office space  Office space for the administrative assistant and the Director will be provided by the College of Medicine.

XIII. Cost estimates:

A. Estimated Total First-year Costs in Addition to Current Budget in ANNB 

6 stipends (12 month @ $20,000 per year) and tuition scholarships

1 half-time Admin Asst 

Advertising, recruiting, interviewing costs (note that success rate for offers is typically 30-50%; thus, to recruit a class of 6 we must interview 14- 20 applicant; this is approximately twice the number presently interviewed for the ANNB program))
B. Total costs for first five years in addition to current budget: 

Assuming 6 students per year for 5 years at $24,000 per student per year = $720,000

6  tuition scholarships for years 1 & 2 (12 minus 6 already designated to ANNB)

Admin. Assistant = $90,000

Recruiting, advertising, interviewing = $150,000

C. Anticipated non-University support, if any, such as federal or industry grants: After the first two years, students will be supported by research funds from the dissertation advisor, extramural fellowships, training grants, or funds supplied by the department or division in which the dissertation advisor holds their primary appointment. Thus, of the 30 students over a 5 year period, as many as 18 may be supported by grants = $432,000.  If a research mentor loses their research grant, then support for the student’s stipends and associated fees will be the responsibility of the research mentor’s department or division.

D. How program will be funded (excerpted from MOU of 7/8/2004; see attachment #1 in Appendix)
College of Medicine

· Will commit 6, 12-month graduate student stipends presently allocated to the Department of Anatomy and Neurobiology.

· Will provide office space for the Program Administrative Assistant and first and second-year students.

· Will provide resources needed to maintain an active seminar series and annual neuroscience retreat through existing departmental/COBRE programs.

Graduate College

· Will continue to commit six tuition scholarships for the COM contributed assistantships in addition to 6 tuition scholarships for the additional students.

· Will commit three 12-month graduate student stipends and tuition scholarships, and associated benefits.

· Will provide funds to support operation of the program-$30 K/year. This would cover recruiting, interviews at UVM for prospective students, recruitment of students to enhance diversity of the program, travel funds for students to attend national meetings, teaching costs, etc.

· Will provide 0.5 FTE for an Administrative Assistant ($18-20K/year including fringe).

College of Arts and Sciences

· Will commit three, 12-month graduate student stipends and tuition scholarships, and associated benefits.

E. Proportion of salary of any faculty member who would contribute to program 

2-8% depending on whether faculty member participates in team teaching, organizes a course for the program, or acts as a dissertation advisor.  Note that the proposed curriculum utilizes courses already existing in COM and CAS; therefore no new teaching demands on faculty are required to start this program. 

XIV. Schedule for academic program:

A. Proposed starting date: Fall Term, 2006

B. When will curriculum or academic program be offered: Formal courses will be offered during the academic year starting with Fall Term, 2006.  Research training in laboratories will be year round.

XV. Evaluation:

The Neuroscience Graduate Program will be evaluated every five years.

A. Criteria for evaluation:

· Number of applications; success rate in enrolling students

· Overall quality of students enrolled in the program as indicated by undergraduate grade point averages, scores on the Graduate Record Examination, letters of reference, publications, and quality of undergraduate alma mater 

· Grades of the students in didactic courses

· Time to degree

· Retention rate in the program

· Number of publications of trainees and their advisors

· Success rate of students in securing predoctoral fellowships

· Breadth of training experienced by students with respect to disciplines

· Success rate of dissertation advisors in securing extramural funding

· Placement of students after obtaining the PhD

B. How and by whom will the program be evaluated?  Three external reviewers who are neuroscientists with an interest in graduate training will be selected by the Dean of the Graduate College and the Deans of the participating Colleges at UVM in consultation with neuroscientists outside of the leadership of the program.  The external reviewers will assess data described above concerning the program and site visit the campus to interview students and participating faculty as well as administrators at UVM.  The results of the review will be submitted in writing to the Dean of the Graduate College and the Deans of the participating Colleges. 

� See attached memo and syllabus for this course in Appendix


� New course approved by Graduate College in March, 2005


� Courses formerly taught as ANNB 395; forms submitted to the COM Curriculum Committee are attached


� See specific examples of training program tailored to sub-specialty in Appendix; note that the annual course load adheres to the Graduate College limit of no more than 20 credits per year


� Laboratory rotations involve a student spending full time undertaking a research project in the laboratory of a neuroscientist; in Spring Term, there is a 14 week window prior to the start of GRMD 357 during which a student may choose to do one 14 week rotation or two 7 week rotations; NEUR 491 (Neuroscience Research) is available as assigned for credits (1-18)


� Course change forms have been sent to the Graduate College for processing and are included in the Appendix of this document; a student who has elected to finish a terminal Masters will enroll in NEUR 391 if necessary to finish the research necessary to complete a Masters thesis
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