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Proposal to Create an Integrated, 5-Year Bachelors of Science/ Masters Degree Program

1.  RATIONALE  Summarize the academic and intellectual need for the degree.
Exact Degree Title
The Department of Biology seeks to offer a five-year integrated degree that combines a Bachelors of Science (BS) with a Masters of Science (MS).  It will be entitled the BS/MS Degree in Biology.

Purpose and goals of the integrated degree
The goal of Biology’s integrated BS/MS degree is to satisfy the academic and intellectual needs of Biology undergraduates who require an inquiry-based curriculum and training in biological research.  It targets students whose career paths will lead into graduate school, medical school and other professional schools, or that lead directly into employment in industry, bio-tech, research organizations and government and non-government (NG0) agencies.  By preparing these students intellectually and credentialing them, this degree will foster students’ future professional careers.  

This BS/MS degree will assure students in-depth engagement in inquiry-based education culminating in independent mentored research.  In the course of scientific education the most critical threshold students cross is from textbook-based learning into creative scientific studies.  In Biology, the gateway to creative science is mentored laboratory research.  It is in the laboratory that students first have the opportunity to use their accumulated knowledge as a springboard to the boundaries of science, and perhaps unsurprisingly, it is often consequent to the experience of laboratory research that good students first consider a career in science.  This program is also expected to be a recruiting tool for UM to attract quality students who seek an all-in-one program that will culminate in MS credentials.

The proposed program offers tangible benefits to both students and faculty.  The program draws students into research environments as an undergraduate and for one intensive research year as a post-baccalaureate.  The undergraduate research time allows training and establishment of research mastery; the post-baccalaureate year is especially important to facilitating research as it minimizes the distractions of course work.  Students can greatly increase their ability to bring their project to fruition, and even to publication.  Most of these students are anticipated to become authors on peer-reviewed papers.  Similar programs at other institutions are successful and are considered to be a capstone to undergraduate education.  Faculty benefit in turn from the presence of productive, trained researchers in their laboratory.  The 5-year BS/MS program effectively expands the population of productive researchers in the department thereby enhancing the academic environment.

This program is envisioned as a revenue-generating masters program.  Undergraduates will be eligible for internal fellowships and scholarships, but the Masters year will require at least 15 credits of tuition payment per term, as no tuition waivers will be granted.  Tuition moneys returned to the department will defray costs of the BS/MS program and contribute to support of our Ph.D. program.

Motivation and Demand
The demand is potentially substantial.  The program will draw from a large pool of undergraduate Biology majors (600-900).  Participation of one to two percent of these students is likely, given our current engagement of undergraduates in research:  Since 2006, an average of 74 Biology undergraduates have been trained in research each term.  As the reputation of this program grows, the program size is anticipated to grow. 

The BS/MS will serve career aspirations of multiple students.  For many undergraduates who aspire to medical or other professional schools, the BS/MS offers the possibilities of satisfying a need for additional experience rather than going straight on to professional school, and of achieving credentials that broaden their career options.  With MS Biology degrees, students will be eligible to enter an array of careers that require academic training beyond the BS such as bio-tech, conservation and government.  An MS degree facilitates successful admission to Ph.D., medical and other professional programs.  By providing students with such alternatives, we will increase our students’ range of career options.  

Faculty enthusiastically embrace this expanded opportunity to incorporate talented students into their rigorous research programs.  Many Biology faculty now train undergraduates in research, but the extent of training is necessarily limited by our demanding BS curriculum.  The BS/MS program will provide a longer trajectory and greater research engagement, so that students as undergraduates will be able to learn approaches, assess research possibilities and develop preliminary results that they can then pursue to fruition in their MS year. 

2. CURRICULUM
List the major division or divisions of the discipline in which graduate degree work will be offered.
The degree will be in Biology.  Students may do research with any of the graduate Biology faculty, in any field of Biology, including cross-disciplinary studies.  The research must be with a faculty member in Biology, and does not include sponsored research activities that are centered outside the department, e.g., in the medical school.

Provide a detailed description of the proposed program.
The BS/MS program is a two-year program encompassing the Senior year and one Master’s year.  Before they enter the program, students will be prepared for their research experience through an existing series of inquiry-based lab courses, and by mentored research with a Biology graduate faculty member.  They may begin mentored research as early as their freshman year, but should have at least one year of research in their junior year to be eligible to join the program.  They should apply to the BS/MS program in Spring of their junior year.   In consultation with the Graduate Program Committee, students will select a Thesis Committee of three graduate faculty, which will include their research mentor as chair.  Few courses are prescribed for the degree, but students will have access to capstone and interdisciplinary 500 level courses as seniors and to 600 level courses as Masters students.  Students will have opportunities to present their work at meetings and to be authors on professional publications.

3.  REQUIREMENTS
Students should have two terms of research in their junior year, must enter the BS/MS program by the beginning of their senior year and must fulfill all requirements for the BS degree in Biology by the end of their senior year.  Academic progress will be monitored, but the central criterion for acceptance into the program and continuation in the program is the demonstration of research potential.  

Prerequisites
Students must obtain a letter of recommendation from one instructor of the inquiry-based labs they have taken during their initial years of study in Biology.  They must have identified and been accepted into a research lab led by a Graduate Faculty member in Biology who must supply a letter of sponsorship with an assessment of research potential.  The student must do research directly in the lab of a faculty  member in Biology; students may not be sponsored to work in other departments.

Courses
In the senior year, students must complete the Biology requirements for the BS and enroll in Research for BS/MS students, Lab Group Meeting and Departmental Seminar each term, the signature course “Research Issues for BS/MS students” in Fall term and at least one three-credit course in Biology at the 500 level.  These credits can count toward the BS degree.  Courses available for the senior year include: 
	Required
· BIL 5XX, 1 credit, Research Issues for BS/MS students
· BIL 510/610, 1 credit, Lab Group Meeting
· BIL 591/691, 1 credit, Departmental seminar
· BIL 5XX,1-10 credits, Research for MS/BS students
500 level course options
· BIL 520, 3 credits, Evolution, W. Searcy 
· BIL 525, 3 credits, Systematics, B. Whitlock
· BIL 537, 1 credit,   Ecosystems Ecology, D. DeAngelis
· BIL 554, 4 credits, Electron Microscopy, J. Prince 
· BIL 555,  2 credits, Projects in Electron Microscopy, J. Prince 
· BIL 556, 3 credits, Ecological and Evolutionary Genomics, A. Wilson W. Browne 
· BIL 575, 3 credits, Advanced Studies in Evolution and Development , W. Browne 
· BIL 575  3 credits, Advanced Study, Evolution, Development of the Nervous system, J. Dallman

In the MS year, students must take at least 15 credits each term.  Most credits will be for research/ thesis work.  Other course work is explicitly limited, as this program seeks to provide participants with a productive research environment.  In both their senior and MS years, students are required to enroll in a lab group meeting and the department seminar each term and in Fall term in the Professional Skills class in the graduate core curriculum (BIL 612) and in the distinguished visiting professor series, offered over two weeks once each year.  Additional courses may be taken at 500 or 600 levels, if their thesis committee judges that the courses justifiably support the student’s progress and aspirations. 
	Required
· BIL710, Masters Thesis, 10-12 credits per term  
· BIL 610, 1 credit, Lab Group Meeting 
· BIL 691, 1 credit, Departmental seminar
· BIL 612, 1 credit, Graduate Core Module: Professional Skills, Janos, Tosney.   This course takes place over the first three weeks of Fall semester each year.
· BIL 678, 1 credit, Current Topics Biological Research (Distinguished Visiting Professor series, offered once each year), R. Tokarz
	600 level course options
· BIL 613, 1 credit, Genome Annotation, A. Wilson, W. Browne
· BIL 630, 1 credit, Population Community Ecology, C. Horvitz,  G. Cosner 
· BIL 649, 1 credit, Seminar in Behavior, S. Green 
· BIL 675, 1 credit, Stable Isotope Studies, L. Sternberg 

Examinations
At the end of the MS year, students will present their written thesis and defend their research in a public presentation after which their Thesis Committee will examine their mastery of their topic in private session.  Conferral of the MS degree is subject to the committee’s approval of the exam and thesis.

Additional Coursework
During the MS year, additional course work must be approved by the student’s committee.

Dissertation
Students must write a thesis on research conducted during the BS/MS program.

Degree Track  
The program will not be divided into tracks.

Proposed schedule of course offerings for the 5 year degree program  Listed above

4.  STUDENTS
Estimate the number of students in the program and the pool from which they will come.
We anticipate that, once the program is fully established, Biology will admit up to a dozen BS/MS students each year.  The pool of potential students is large.  Biology majors comprise a sizable and diverse population of high quality students, and the proportion of Biology students is increasing as the entry criteria for students rise.  These excellent students are focused on Biology as a path toward a professional school, e.g., in health sciences, but they often begin to explore their options after their freshman year.  A needed option is supplied by this integrated BS/MS in which majors can explore alternatives to their career plans while gaining additional accreditation.  In addition, our well-developed undergraduate research program already attracts multiple students who have found, by taking our inquiry-based laboratories, that they have a calling for research.  The BS/MS program will increase the opportunity for these students to excel in research.

Describe requirements for admission to and retention in each degree.
While academic quality will be monitored each term, the crucial requirement for admission is research promise.  The acceptability of candidates will be judged by our Graduate Affairs and Admission Committee, based on two letters addressing research promise, one from the instructor of an inquiry-based laboratory course and one from the sponsoring Biology graduate faculty member who agrees to mentor the research.  In our experience, achievement in hands-on research is a far better predictor of research success than are GPA’s or any test scores.  Students will generally be admitted at the beginning of their senior year.  Each student will be assigned a three-member committee of graduate faculty, who will monitor status and progress.  The finished thesis must be defended in a public presentation at the end of the Masters year.

5.  ADMINISTRATION
Estimate the administrative increments imposed by this program.
Need for additional salary support
· OT pay for a faculty member to teach the required course “Research Issues for BS/MS students”
· Part time support for departmental administrative activities

 Need for additional office equipment and supplies.
· $1,000 for a computer each five years of the program

Need for additional travel, publication costs and other funds.
· Research expenses will vary with research area but likely include reagents, chemicals, research supplies, data storage/computational resources and instrument time.  Students are expected to present results at a professional meeting to publish their work.  

Budget  
The program is designed to be self-supporting through those tuition revenues returned to the department. ~ $1,500/yr/student for research expenses and up to $1,000 additional for travel and publication costs will be given to mentoring faculty, contingent on their student entering the MS year.  Teaching costs:  8.25% of one faculty salary yearly.  Administrative costs will be modest in the first years.

6.   COMPARISIONS 
Compare the proposed program at UM with five high quality established programs. 
Integrated BS/MS degrees have substantial precedence and considerable diversity.  Most programs, particularly in engineering colleges, are fully course-based and many, like New York University Polytechnic, compress degrees into four years using AP credit, heavy course loads and double-counting of requirements.  Five-year programs like ours that focus on research are most established and prestigious internationally.  For example, for the Australian Honors degree, top students are selected to continue their studies into a capstone research year.  Those few American schools with research-focused programs feature them in their recruitment activities.  These programs are broadly similar to ours.  For instance, programs at The University of Chicago and Wesleyan restrict most coursework to undergraduate years to enforce a strong research focus in the MS year, as do we:  Our few required MS courses focus on research and allied experiences, lab meetings, research seminars, and a short course in research skills, which are also expected of our Ph.D. students and reflect a deep engagement in our research community.  Some schools support students during their masters year (Wesleyan) while others provide no financial support (UC San Diego).   All demand early and consistent engagement in research.  UC San Diego for example requires six sequential terms of research, as do we.  Some programs add additional requirements.  UC San Diego requires service as a graduate teaching assistant.  In our program such duties are discouraged, to tighten the focus on research.  Programs differ in the composition of the faculty oversight committee and some, like UC San Diego, have a separate committee.  At least initially, our standing graduate committee will oversee the integrated program, as it has overseen MS as well as Ph.D. programs in the past, and each student will have their own thesis committee.  In virtually all programs examined, admission is most dependent upon the sponsorship of a faculty member.  Although a few programs require a minimum GPA (typically 3.3 in the major; 3.0 overall as at UC San Diego), none examined required a GRE.  While we will carefully monitor academic records, we elect to eschew both grades and test scores as measures, as neither has proven to be a good predictor of success in research, and using them to limit admission could exclude students who “blossom” during a research rotation.  The focus of our integrated program is on assuring students’ abilities to develop skill in inquiry, which will better prepare them for a variety of careers.
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