Northern Arizona University:  Request to Implement/Expedited Review:  Unique Program

	Program Name / Degree:
	B.S. in Biomedical Science

	Type of Request
	Authorization to Implement New Academic Program/ Expedited: Unique

	Planning/Expedited Approval Date
	December 13, 2007

	Requested by
	Northern Arizona University

	CIP Code
	26.0102

	Purpose of Program
	This program will provide undergraduate students with rigorous biological training, focused on biomedical science, to prepare them for entry into jobs or further graduate or professional programs in the biomedical sciences.  The combination of strong fundamental science preparation and unique, value added, courses in human cadaver anatomy and human genomics will equip students for numerous career paths in the biomedical sciences, including, but not limited to medical school, dental school, veterinary school, as well as post-graduate programs in physical therapy, clinical laboratory science, physicians assistants, etc.  The laboratory course in human cadaver anatomy will offer a unique and powerful experience for all students considering the biomedical fields, and the capstone course in human genomics will capture the 21st century direction of medicine for these students.  Graduates from this program will enter professional programs extremely well prepared for more specialized training, and those who choose to pursue graduate education in the biological sciences will have unique preparation that will increase their competitiveness.  Finally, graduates who choose to enter the workforce will do so having studied human anatomy first-hand and with a clear understanding of the role of genomics in driving new breakthroughs in the practice of medicine.



	Learning Outcomes and Plan for Assessment


	Learning outcomes:

1) Students will demonstrate knowledge of basic biological principles related to human health and biomedical science

2) Students will communicate effectively in written and oral formats. 


3) Students will develop critical thinking skills. 


4) Students will develop the ability to carry out important laboratory procedures

5) Students will be satisfied with their preparation relative to further education / careers in biomedical sciences

  Plan for assessment – A formal plan will be submitted to the NAU Office of  Academic Assessment for approval.  Based on a previously approved plan for the B.S. in Biology, we will include both direct and indirect indicators for assessment.  These will include specific development of assessment rubrics. In our junior level writing courses we will assess written communication skills using straightforward rubrics designed for this purpose.  Rubrics will also be used to evaluate critical thinking skills and mastery of laboratory procedures in a variety of our laboratory courses.  We will develop a specific survey instrument to use to gage student satisfaction with the program and the level of preparation mastered; this will be administered shortly before graduation and at least once as a follow-up assessment two years after graduation.  We will also use pre and post test measures and track numbers of undergraduates involved in mentored research to assess basic knowledge and laboratory procedure mastery.  Student input on the assessment plan will be collected via our Tri Beta honor society for biology students.  The plan and results will also be presented to our general faculty for feedback and suggestions.  Further details of this plan, based on the existing plan for the B.S. in Biology, will be developed by the departmental assessment committee and submitted for approval.



	Justification for Expedited Review
	Northern Arizona University is requesting an expedited review of our proposal for the Bachelor of Science in Biomedical Science, one of the areas of proposed program development within NAU’s health expansion plans. Biomedical sciences is a critical field for health care professionals seeking advanced training in pre-med, pre-vet, biotechnology or other health delivery fields which are in high demand in Arizona. Any delay in the implementation will affect our ability to market this highly sought program in the spring to recruit students for fall 2008. In addition, many of our current students are interested in transferring from their current program (e.g., BS Biology - pre-health) into this new major.

	Projected Student Demand
	5-year projected annual enrollment

	
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	
	40
	80
	120
	160
	200

	Sources of Funding
	

	Budget Summary Bottom Line
	Year 1
	Year 2
	Year 3

	Increments
	Increments
	
	203,600

	+ Previous Year
	+ Previous Year
	
	170,000

	Total Yearly Budget
	Total Yearly Budget
	170,000
	373,600


ARIZONA UNIVERSITY SYSTEM 

CHIEF ACADEMIC OFFICERS GUIDELINES 

FOR 

REQUESTS FOR IMPLEMENTATION/EXPEDITED AUTHORIZATION

FOR NEW ACADEMIC DEGREE PROGRAM

[UNIQUE PROGRAM]

Requests for Implementation Authorization must be submitted in a timely manner to receive approval by the Chief Academic Officers prior to submission to the Arizona Board of Regents for approval at a regular Board meeting.  In each request, please provide the following information.

I. PROGRAM NAME, DESCRIPTION and CIP CODE*

A. UNIVERSITY, COLLEGE, PROGRAM, DEGREE(S) AND CIP CODE

Northern Arizona University. College of Engineering and Natural Sciences, Department of Biological Sciences, B.S. in Biomedical Science.  CIP = 26.0102
B. PURPOSE AND NATURE OF PROGRAM

This program will provide undergraduate students with rigorous biological training, focused on biomedical science, to prepare them for entry into jobs or further graduate or professional programs in the biomedical sciences.  The combination of strong fundamental science preparation and unique, value added, courses in human cadaver anatomy and human genomics will equip students for numerous career paths in the biomedical sciences, including, but not limited to medical school, dental school, veterinary school, as well as post-graduate programs in physical therapy, clinical laboratory science, physicians assistants, etc.  The laboratory course in human cadaver anatomy will offer a unique and powerful experience for all students considering the biomedical fields, and the capstone course in human genomics will capture the 21st century direction of medicine for these students.  Graduates from this program will enter professional programs extremely well prepared for more specialized training, and those who choose to pursue graduate education in the biological sciences will have unique preparation that will increase their competitiveness.  Finally, graduates who choose to enter the workforce will do so having studied human anatomy first-hand and with a clear understanding of the role of genomics in driving new breakthroughs in the practice of medicine.

C. PROGRAM -- List the program requirements, including minimum number of credit hours, required courses, and any special requirements, including theses, internships, etc.
To earn this degree, students must complete at least 120 units of coursework, as described below:
· at least 35 units of liberal studies requirements  (courses with a BIO prefix may not be used to satisfy these liberal studies requirements.  

· 68-76 units of major requirements

· elective courses, if needed, to reach an overall total of at least 120 units  

Courses required for the degree may have prerequisites that are also required. 

 

Major Requirements

 

· BIO 181:181L and 182 with a grade of C or better (8 units)  

· BIO 205 with a grade of C or better (4 units)

· BIO 305W, which meets NAU's junior writing requirement, with a grade of C or better (1 unit)

· CHM 151, 151L, 152, and 152L (9 units)  

· CHM 230 and 230L (4 units)

or CHM 235 and 235L (5 units)

or CHM 235, 235L, and 238 (8 units)  

· CHM 360 or 461 (3 units)  

· MAT 125  plus either STA 270 or PSY 230 (7-8 units) 

  or only MAT 136 (4 units) 

· PHY 111, 111L, 112, and 112L (8 units)

or PHY 161, 161L, 262, and 262L (8 units)  

Note: if you choose the PHY 161/262 option, PHY 263 is strongly recommended 

In addition, the following 27 units of biology courses with a grade of C or better in each course is required:

· 3-4 units.  At least one of the following courses which will satisfy NAU’s senior capstone requirement:  

Recommended:  BIO 482C (Human Genomics)

or one of the following:  BIO 401C, 420C, 444C, 465C, 488C 

Major Electives
· Recommended:  BIO 201, 202, 344, 450 (bioinformatics), 416 (human anatomy) (18 units)

· Other electives: BIO 300*, 320, 331, 334, 338, 338L, 340, 343, 346, 350, 360, 375, 376, 424, 440, 440L, 460, 460L, 475, 485**, 497**, 498**, CHM 238L, CHM 462, NTS 256, NTS 370, PHI 332 

*maximum of 3 units of BIO 300

**maximum of 6 units total of BIO 485, 497, 498
D. CURRENT COURSES AND EXISTING PROGRAMS --List current course and existing university programs which will give strength to the proposed program.
This program will take advantage of numerous existing courses, including liberal studies offerings and supporting courses in the sciences and mathematics.   Many existing courses in the biological sciences will also be included in this degree program, and will take advantage of existing faculty and staff expertise in human physiology and anatomy, molecular biology and genetics, and microbiology to provide upper division courses and specialized mentoring to students. 
E. NEW COURSES NEEDED --List any new courses which must be added to initiate the program; including a catalog description for each of their courses.

1) BIO 482C. Human Genomics.This course will convey basic ideas in human genomics, including how genetic information determines phenotype, theories of genetic diagnosis, and the role of genes in cancer and other diseases.

2) BIO 416. Human Anatomy.  Investigation of human anatomy through hands-on study of human cadavers, models, and prosections.  The course will cover skeletal, muscular, nervous, cardiopulmonary, digestive and urogenital anatomy.

3) BIO 450. Bioinformatics. Bioinformatics focuses on the analysis of DNA sequence data, and this class will include discussion of the mathematical, statistical, and computational techniques used in studying genomes and proteomes.  
F. REQUIREMENTS FOR ACCREDITATION --Describe the requirements for accreditation if the program will seek to become accredited.  Assess the eligibility of the proposed program for accreditation.
This program is unique and is not subject to accreditation.
II. STUDENT LEARNING OUTCOMES AND ASSESSMENT

A. What are the intended student outcomes, describing what students should know, understand, and/or be able to do at the conclusion of this program of study?

1) Students will demonstrate knowledge of basic biological principles related to human health and biomedical science.
2) Students will communicate effectively in written and oral formats. 

3) Students will develop critical thinking skills. 

4) Students will develop the ability to carry out important laboratory procedures

5) Students will be satisfied with their preparation relative to further education / careers in biomedical sciences

B. Provide a plan for assessing intended student outcomes.

Plan for assessment – A formal plan will be submitted to the NAU Office of  Academic Assessment for approval.  Based on a previously approved plan for the B.S. in Biology, we will include both direct and indirect indicators for assessment.  These will include specific development of assessment rubrics. In our junior level writing courses we will assess written communication skills using straightforward rubrics designed for this purpose.  Rubrics will also be used to evaluate critical thinking skills and mastery of laboratory procedures in a variety of our laboratory courses.  We will develop a specific survey instrument to use to gauge student satisfaction with the program and the level of preparation mastered; this will be administered shortly before graduation and at least once as a follow-up assessment two years after graduation.  We will also use pre and post test measures and track numbers of undergraduates involved in mentored research to assess basic knowledge and laboratory procedure mastery.  Student input on the assessment plan will be collected via our Tri Beta honor society for biology students.  The plan and results will also be presented to our general faculty for feedback and suggestions.  Further details of this plan, based on the existing plan for the B.S. in Biology, will be developed by the departmental assessment committee and submitted for approval.
III. STATE'S NEED FOR THE PROGRAM

A. How does this program fulfill the needs of the state of Arizona and the region? --

A consultant from the department of Professions and Workforce Development at the School of Health Professions, University of Alabama at Birmingham, was hired by NAU to assess state needs and make recommendations to NAU regarding how to address the needs.  His report, submitted in July 2006, focuses on pressing needs in the state in the area of allied health professions.  The report recommends an expansion of allied health educational programs, to include a B.S. in Biomedical Science.  This program is designed to provide students with strong fundamental scientific background and specific curriculum to prepare them for entry into the workforce in biomedical science fields or into graduate or professional programs.  This will serve Arizona by providing a pipeline of professionals trained to work in the biomedical field, so that the state is not faced with a shortage of workers in this area.
Is there sufficient student demand for the program? --Explain and please answer the following questions.


1. What is the anticipated student enrollment for this program? (Please utilize the following tabular format).

	5-YEAR PROJECTED ANNUAL ENROLLMENT

	
	1st Year
	2nd Year
	3rd Year
	4th Year
	5th Year

	No.

Student

Majors
	40
	80
	120
	160
	200


2. What is the local, regional and national need for this program?  Provide evidence of the need for this program.  Include an assessment of the employment opportunities for graduates of the program during the next three years.
According to the Collier report, “A study of allied health education program needs in Arizona”, most states are experiencing significant shortages of health professionals, including allied health professionals.  Arizona is no exception.  In fact, the current shortages and future projections show Arizona to have more severe shortages than most states. 

Allied health groups are often overlooked not due to a lack of importance, but because the grouping contains many disciplines at a variety of postsecondary education levels from one year technical training through associate, baccalaureate, masters and doctoral degrees.   Approximately one third of the over 12 million workers employed in some capacity in the US health care system are degree graduates from an allied health program.  Data from the AMA indicates that in 2004-05 in Arizona there were 2,099 students enrolled in 65 programs at varying levels, mostly at the associate degree level, with 1,335 graduates.  On a per capita basis, Arizona has far fewer allied health students enrolled than most other states.  

The Arizona Department of Economic Security, Research Administration, makes workforce projections based on state data and data coordinated with the US Bureau of Labor Statistics.  According to this organization, Arizona appears to be in short supply for many of the health professions.  Their projection for workforce need in a number of the allied health fields is larger than that for nursing or pharmacy.
As is widely known, Arizona is experiencing rapid population growth.  According to the US Bureau of Census, between 2000 and 2004, Arizona ranked second among all states in the rate of population growth (12.2 per 1000 net domestic migration) and the actual number of people moving to the state (66,344 annually).  With such rapid growth, having an adequate supply of health professionals is essential to the health of Arizona residents as well as to the general economic development of the state.  The only way to increase the number of health professionals to keep pace with population growth is to produce them from educational programs within the state or import them from outside of the state.  The latter option is increasingly difficult since other states are also experiencing shortages.  Like with most occupations, graduates of health profession programs tend to remain in the state where they were educated.  The availability of educational programs in the allied health professions in Arizona is severely lacking.  

Programs in biomedical science, as opposed to overall animal and plant biology, are becoming increasingly popular as undergraduate majors.  Such programs serve a very useful purpose in the current context for satisfying prerequisite coursework and preparing students for professional and graduate study in a number of health professions, such as medicine, dentistry, pharmacy, physical therapy, genetic counseling, occupational therapy and optometry.   This program is recommended for the first phase of our development of new degree programs in the health related fields. This program is expected to have a large demand in Arizona and will serve as a launching point for preparation of an enhanced state workforce in the area of health professions.
3. Beginning with the first year in which degrees will be awarded, what is the anticipated number of degrees that will be awarded each year for the first five years?  (Please utilize the following tabular format). 

	PROJECTED DEGREES AWARDED ANNUALLY

	
	1st Year
	2nd Year
	3rd Year
	4th Year
	5th Year

	No.

Degrees
	10
	30
	50
	70
	90


IV. APPROPRIATENESS FOR THE UNIVERSITY -- Explain how the proposed program is consistent with the University mission and strategic direction statements of the university is the most appropriate location within the Arizona 

This program is an ideal match with the NAU mission of providing outstanding undergraduate residential education.  This program will offer a uniquely positive experience for undergraduates interested in biomedical science.  NAU is the perfect choice for such a program because of our primary commitment to a premier undergraduate experience, our deep involvement with individualized mentoring of undergraduate students, and our strong existing programs and curriculum that can support this new degree program.  NAU already has an active cadaver laboratory facility, which we are able to use for this program, and other facilities, such as ENGGEN multi-user molecular facility, the Department of Biological Sciences Imaging and Histology laboratory facility, our departmental advisement center, and other student-focused support facilities will all contribute to the success of this program.  NAU has expressed a strong commitment to allied health program expansion, and this program will be an important step in this direction.
V. EXISTING PROGRAMS AT OTHER CAMPUSES

A.
EXISTING PROGRAMS IN ARIZONA

This program is a non-duplicative, unique program within the State of Arizona.
1.
Arizona University System -- List all programs with the same CIP code definition at the same academic level (Bachelor's, Master's, Doctoral) currently offered in the Arizona University System.  (Please utilize the following tabular format).

2. Other Institutions -- List all programs at the same academic level currently offered by private institutions in the state of Arizona, and indicate whether the institution and the program are accredited.  (A list of institutions will be provided by Board staff.  Please utilize the following tabular format and contact Board staff for assistance, if needed). 

	
	Program
	Private Institution
	NCA

Accreditation?

(Y or N)
	Program
Accreditation?

(Y or N)

	1
	
	
	
	

	2
	
	
	
	


3. Programs Offered in Other WICHE States -- Identify WICHE institutions that currently offer this program.  If appropriate, briefly describe the program(s).  (Please utilize the following tabular format).

	
	Programs Offered in Other WICHE States

	
	Program
	WICHE

Institution & Location
	NAC 

Accreditation?

(Y or N)
	Program Accreditation?
(Y or N)

	1
	
	
	
	

	2
	
	
	
	


VI. EXPECTED FACULTY AND RESOURCE REQUIRMENTS

A. FACULTY

Each of the following faculty will be involved in instruction of courses included in the program and will potentially mentor students in research experiences:

Alison Adams, Associate Professor, PhD; Gery Allan, Assistant Professor and ENGGEN Director,  PhD; Syl Allred, Principal Instructor, PhD; Richard Coast, Professor, PhD; Cheryl Dyer, Research Professor, PhD; Pauline Entin, Associate Professor, PhD; Alice Gibb, Associate Professor, PhD; Pat Hannon, Associate Professor, PhD; Steve Hempleman, Professor, PhD; Paul Keim, Regents’ Professor, PhD; Jeff Leid, Associate Professor, PhD; Stan Lindstedt, Regents’ Professor, PhD; Loretta Mayer, Assistant Research Professor, PhD; Fernando Monroy, Associate Professor, PhD; Kiisa Nishikawa, Regents’ Professor, PhD; Lon Owen, Professor, PhD; Dave Pierotti, Associate Professor, PhD; Rich Posner, Professor, PhD; Catherine Propper, Professor, PhD; Egbert Schwartz, Assistant Professor, PhD; Stephen Shuster, Professor, PhD; Catherine Ueckert, Associate Professor, PhD; Karen VanWinkle-Swift, Regents’ Professor, PhD; Steve Warburton, Associate Professor, PhD; Maribeth Watwood, Professor and Chair, PhD..
1. Additional Faculty -- Describe the additional faculty needed during the next three years for the initiation of the program and list the anticipated schedule for addition of these faculty.
We will need an additional tenure track faculty member with expertise in human genomics in order to offer coursework in this area and to provide program leadership.   We are currently searching for this person; salary, ERE and startup funds are included in our approved budget.  

We will also need a non-tenure track lecturer to coordinate and teach the laboratory course in human anatomy.  This person will have primary responsibility for curatorial aspects of the cadaver laboratory and for working with students in the laboratory course.  This person will work closely with faculty from the College of Health and Human Services, and we are already working with them to insure that our activities mesh seamlessly with theirs in the cadaver facility.  We are currently searching for this person; salary and ERE are included in our approved budget.
2. Current FTE Student and Faculty -- Give the present numbers of FTE students and FTE faculty in the department or unit in which the program will be offered.
Current student FTE in the Department of Biological Sciences = 916

Current faculty FTE in the Department of Biological Sciences =  37

3. Projected FTE Students and Faculty -- Give the proposed numbers of FTE students and FTE faculty for the next three years in the department or unit in which the program will be offered.
Estimated student FTEs in the Department of Biological Sciences:



FY09: 976, FY10: 1056, FY11: 1136

Estimated faculty FTEs in the Department of Biological Sciences:



FY09: 39, FY10: 39, FY11: 39

B. LIBRARY

1. Current Relevant Holdings
The NAU Cline library supports a variety of hard copy and electronic collections, search engines and databases relevant to this program.  ScienceDirect, SciSearch, Academic Search Premier, Health Source and Medline are all valuable resources that will support student’s academic needs as well as associated research projects.  Combined with a vigorous interlibrary loan program, these resources will go far in supporting the biomedical science program, but a few critical needs remain, especially with respect to access to electronic databases.
2.
Additional Acquisitions Needed -- Describe additional library acquisitions needed during the next three years for the successful initiation of the program.
Northern Arizona University Cline library supports a variety of hard copy and electronic collections, search engines and databases relevant to this program.  ScienceDirect, SciSearch, Academic Search Premier, Health Source and Medline are all valuable resources that will support student’s academic needs as well as associated research projects.  Combined with a vigorous interlibrary loan program, these resources will go far in supporting the biomedical science program, but a few critical needs remain, especially with respect to access to electronic databases.
The JSTOR database is a pivotal scientific collection that is pivotal to students and faculty working in the biological sciences.  Acquisition of this resource base has been approved by the NAU administration in order to support expansion of allied health programs, including the biomedical science degree program.  This will be an important addition to the library resources, and it should be online in spring 2008.  Additional acquisitions that will be important to support the program will include electronic versions of Nature and Science as well as the Web-of-science database.
C. PHYSICAL FACILITIES AND EQUIPMENT

This program will make use of the existing cadaver laboratory facility in the NAU College of Health and Human Services.  We have worked with faculty in that college to insure that we can have adequate space to offer our cadaver-based human anatomy course.  Included in our approved budget from a permanent state allocation is funding for additional cadavers and supporting equipment / supplies for this laboratory course.  

Adequate classroom facilities exist within the College of Engineering and Natural Sciences, and we have funds budgeted to upgrade these rooms with respect to audio visual equipment, furnishings, etc.

The new Laboratory Science building on north campus houses our microbiology and immunobiology teaching laboratories, which these students will make use of.  There are also faculty research laboratories in that facility where it is anticipated that many of these students will participate in supervised research projects.  This state-of-the-art facility has an automated HVAC system to insure appropriate air flow throughout the building, and the design facilitates casual, small group discussions and scientific collaborations.

The ENGGEN facility, a multi-user facility that supports molecular and genomic analysis, is housed in the Laboratory Science building.  This facility boasts state-of-the-art instrumentation, including DNA sequencers, thermal cyclers, electrophoretic equipment, imaging equipment, and all of the supporting instrumentation necessary for molecular work.  We have funding budgeted for equipment upgrades and additional instrumentation in order to accommodate the needs of additional students and faculty associated with this new program.

There are plentiful computer resources available within the department and the college to support students and faculty associated with the program.  In addition, funding is included in the budget to provide additional resources if necessary.
1. Additional Facilities Required or Anticipated -- Describe physical facilities and equipment that will be required or are anticipated during the next three years for the proposed program.
As mentioned above, we have funding for facilities enhancements, on-going operations, and upgrades to insure that programmatic needs are met and that our physical facilities are sufficient to provide students with a premier undergraduate educational experience.  
D. OTHER SUPPORT
1. Other Support Now Available -- List support staff, university and non-university assistance.
We have a strong office and support staff in the Department of Biological Sciences; these professionals will be available to support the new program.  Additional operations have also been included in the approved program budget.  Specifically, we have a departmental business manager, who will handle our accounting needs, an office manager, who assists with various programmatic needs, a full time academic advisor, who will play a lead role in the advisement of biomedical science students, and two laboratory managers, who organize and supervise all aspects of laboratory instruction.
2. Other Support Needed, Next Three Years -- List additional staff needed and other assistance needed for the next three years.  

We have salary and ERE included in the approved budget, beginning in FY10, for an additional staff person.   It is likely that this person will be needed to assist with laboratory management for our introductory laboratories, the cadaver laboratory, or the ENGGEN operations.  After the first year of the program, we will be better able to assess and prioritize programmatic needs and decide where to allocate those dollars.
VII. FINANCING

A. SUPPORTING FUNDS FROM OUTSIDE SOURCES -- List.

This program is being supported by newly approved state budget allocations.

B. NEW ACADEMIC DEGREE PROGRAM BUDGET PROJECTIONS FORM – 

The budget form is included as a separate attachment.
VIII. OTHER RELEVANT INFORMATION --Explain. 
ADDITIONAL INSTRUCTION FOR HOW TO FORMAT THE REPORT 

(
In order to ensure consistency, headings and bolding should follow the format of this guideline.  Leave a one-inch margin at the top so that the Board office can paginate all documents.

***For the New Academic Program Budget Projections Worksheet, please see: http://www.azregents.edu/7_for_faculty/forms/Item-07-May07-Update-Budget-Form.xls and choose Implementation Authorization Excel Worksheet ***

Contact : Name, Title, University, Phone #, E-mail Address
Revised 05/21/07


