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Background information:  
 
With the devolution of power to the university boards of trustees, the approval of 
undergraduate and master’s degree programs is vested within the authority of the 
University of North Florida’s Board of Trustees.  In accordance with the procedures 
established by UNF’s Board at its February 2002 meeting, the University is submitting its 
request to add new add new academic programs. This request is to initiate a Master of 
Arts and a Master of Science in Biology.   
 
The master’s degree programs in biology have been designed to meet the needs of 
individuals working in working in areas such as secondary level education, healthcare, 
water management, and other local industries.  The degree programs differ based on 
whether or not a student completes a thesis as part of her or his program of study. The 
programs have been in development and review for over a year and have received support 
within the University at each level of review. The programs are appropriate for the 
curriculum at a comprehensive university in a large metropolitan setting.  In the proposal 
the faculty establishes community and student need for the programs and clearly 
identifies the resources that will be required to begin and operate the programs.  
 
The proposal addresses each of the program proposal criteria.     
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NARRATIVE JUSTIFICATION 
 

I. Mission: 

A. Program Rationale (for complete details see M.S./M.A. Biology Program Assessment 

     Study in Appendix 1): 
 

The primary mission of the University of North Florida (UNF) is to provide an 
undergraduate and limited graduate education par excellence through innovative outreach and 
research programs in addition to traditional teaching techniques.  Commensurate with the growth 
of the Jacksonville metropolitan area, UNF has experienced increased enrollment and has a 
current population of more than 13,000 students (including approximately 10,200 undergraduates 
and more than 1,500 graduate students).  Increasingly over the next century, biology will play a 
central role in important scientific and social issues including identifying the function of the 
estimated 40-50,000 genes in the recently decoded human genome, assessing the implications of 
fetal stem cell research and identifying the vast, unknown biological (species) diversity of the 
world’s rainforests before they are lost.   

 
The number of undergraduate biology majors has increased steadily over the last decade 

and there are currently an estimated 250 biology majors at UNF.   While many graduates of 
UNF’s B.S. Biology program become employed as scientists in the Jacksonville metropolitan 
region, they are unable to continue their education locally through any university-based graduate 
programs.  The lack of advanced degree programs has important implications for the local 
economy.  For instance, Jacksonville has one of the fastest job growth rates in the country 
according to a study conducted by the Progressive Policy Institute; however, it ranks 48th out of 
fifty major metropolitan areas for “high tech” growth (see “Program Assessment” in Appendix 1 
for full details).  City officials have acknowledged that the Jacksonville region must focus on the 
establishment of advanced degrees and university-based research to fill this educational gap and 
make northeast Florida more attractive to high tech (and higher salary) jobs.   

 
The University of North Florida has the unique opportunity to fill this gap and provide 

biology students with advanced instruction in increasingly important disciplines of the biological 
sciences such as molecular biology and ecology through the establishment of a Master of 
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Science/Master of Arts (M.S./M.A.) Biology Degree Program.  The biological sciences are 
progressing rapidly and it is extremely difficult for undergraduates to specialize in any particular 
discipline of biology during their undergraduate studies.  However, the current level of 
technology and advanced conceptual ideas of the life sciences require an in-depth knowledge 
base for students to be competitive in the workplace.  By interacting with researchers in the 
classroom, field and laboratory, graduate students will better understand the principal values of 
science and the ethical requirements of scientific pursuits.  Whether students move on to careers 
in industry, education, or government, they will take with them the values and ethics they develop 
through their quest for scientific knowledge in the M.S./M.A. Biology Program at UNF.   

 
A Master of Science/Arts Program in the Department of Biology at the University of 

North Florida will support graduate students in their goals of career development and 
enhancement, and will address the lack of advanced, degree-holding biological scientists in 
Northeast Florida.  Increasing the availability of highly trained and knowledgeable graduate 
degree recipients in the region will make Jacksonville more competitive in attracting companies 
involved in biotechnology and environmental biology.  Moreover, an M.S./M.A. Biology 
Program will also enhance undergraduate educational opportunities through programs such as 
Research Experiences for Undergraduates (REU’s) funded by the National Science Foundation 
for summer intern programs in which biology undergraduates will work on original research 
projects under the tutelage of graduate students and their research mentors.  A secondary benefit 
of the M.S./M.A. Biology Degree Program, which is expected to attract secondary school 
teachers, is improved quality of science education for local middle and high school students. 

B. Consistency with UNF's mission and priorities: 
 

Key priorities for the university include providing a broad array of quality courses, and 
excellence in general education.  The new Master of Science/Arts Program in the Department of 
Biology will significantly improve the quality of undergraduate education through its association 
with a growing and progressive department, and by the experience and teaching excellence of 
graduate students conducting research in diverse fields of biological specialization.  This program 
will be the first M.S./M.A. Program in the sciences at UNF and will join other outstanding 
graduate programs within the university in providing advanced degrees for a wide variety of 
professions.  These professions include biotechnology, science education, environmental biology, 
and the health sciences. Admission will be competitive and comply with all state and university 
standards (see “B. Program Requirements” in “Section III. Curriculum” for complete details), 
with only the most qualified students accepted to conduct scientific research and participate in 
teaching opportunities. 

 
Building upon the strong support the university has provided, the new M.S./M.A. 

Biology Program will provide two student options: 1) a thesis-based master’s degree (the Master 
of Science), which will center on original research produced by the student, culminating in the 
defense of a thesis or 2) a non-thesis-based master’s degree (the Master of Arts) centered on 
advanced coursework and culminating in a review paper on a relevant biological topic.  Graduate 
students will choose from two broad areas of focus for their M.S./M.A. degree: Ecology-
Environmental or Microbiology-Molecular Biology.  While graduate students who choose the 
Microbiology-Molecular Biology track will receive training on the latest genetic techniques such 
as polymerase chain reaction (PCR) and DNA fingerprinting, those in the Ecology-Environmental 
track will learn the latest ecological/environmental sampling techniques with a secondary 
emphasis on experimental design and statistical analyses.  Both degree tracks will train graduate 
students in current biological theories and techniques while encouraging them to discover and 
create original scientific knowledge that is relevant to the regional job market and also capable of 
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addressing future biological challenges. This responsibility will be supported through a 
collaborative effort between faculty and student research and it will continue to promote the 
university's environmental concerns.  Graduate students in the Department of Biology will also be 
involved in conceiving, designing and implementing new and exciting environmental research 
using the natural laboratory of the UNF campus and surrounding ecosystems of northeast Florida.  
Findings from these research projects will be applied to further the goal of conserving the region's 
environmental resources for future members of our community.   

 
The non-thesis (M.A.) graduate degree option is designed primarily to provide K-12 

science teachers in the Northeast Florida region with advanced coursework in biology and this 
option will culminate in a student review of an appropriate topic in biology.  The nascent 
M.S./M.A. Biology Program will enhance the understanding of the scientific process among 
secondary school teachers, which will result in improved science education for secondary school 
students.  Community collaboration will be promoted (and several links have already been 
established) between UNF and important local and regional organizations such as Jacksonville 
University, Mayo Clinic, Florida Department of Health, Jacksonville Zoo and St. Johns River 
Water Management District.   

 
In keeping with the University's commitment to ethical values, the M.S./M.A. Biology 

Program will include a strong emphasis on ethical scientific behavior by highlighting the critical 
role of ethics to scientific understanding and progress.  Incoming biology graduate students will 
be required to attend two interactive seminars that will cover various current ethical dilemmas in 
the field of biology.  The proposed M.S./M.A. Biology Program will also seek to encourage the 
participation of a diverse graduate student body. 

C. Building on the strengths of the university: 
 
The university’s strength in other graduate programs lies in its attraction to students from 

all over Florida, which draws educated and motivated people into the Jacksonville region.  The 
M.S./M.A. Biology Program is expected to build on that strength, bringing college graduates 
from diverse backgrounds to the First Coast, where they will contribute to the local scientific 
community. 

 
Another strength of the University of North Florida is its centralized design, and the close 

contact between colleagues in diverse areas of study.  The M.S./M.A. Biology Program can build 
upon this strength by promoting linkages between the Biology program and other fields such as 
Engineering, Mathematics, Education, Psychology, and Health Sciences (see Section IIIE). 
 

The University of North Florida has an excellent graduate program in Education, and a 
M.S./M.A. Biology Program will contribute to this education program through increased 
availability of courses and facilities for graduate students, as well as opportunities for scientific 
research.  Another important strength of the university is its uniquely diverse ecosystem that 
provides valuable resources for ecological and environmental studies. 

 
Undergraduate students at UNF currently participate in a variety of exciting and 

enriching research projects in biology.  These experiences will be further enhanced by the 
addition of graduate research students, who can interact with undergraduates and provide 
additional peer guidance.  The presence of graduate students, actively engaged in scientific 
pursuits, will provide valuable role models for new undergraduates in the field of biology.  
Moreover, funding agencies such as the National Science Foundation (NSF) are likely to provide 
increased funding for undergraduate students because REU (Research Experience for 
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Undergraduate) grants can be linked to faculty research grants, which typically contain funding to 
support graduate student research.  As a result, the M.S./M.A. Biology Program will provide 
increased funding and research opportunities for undergraduate biology students as well as for 
graduate students. 

D. Program reviews and accreditation activities: 
 

Program Reviews 
 

This is the first graduate program in the Natural Sciences at UNF and there are no 
accreditation agencies for biology graduate programs.  If, however, an assessment of the 
department and its programs are appropriate, two review processes, internal or external, are 
available.  The evaluation processes measures the performance and capabilities of the program in 
support of the mission and goals of the department.    Specific guidelines for both types of 
reviews, internal or external, are available UNF Office of Academic Affairs. 
 
II. Need and Student Projections: 
 
A. Needs assessment*: 
 
 According to a student interest survey conducted with UNF biology students in 1997, 
approximately 50% of respondents stated that they would be “somewhat likely” to “very likely” 
to apply to an M.S./M.A. Biology Program at UNF.  Moreover, 85% of these students felt that a 
M.S./M.A. Biology Program offered by UNF would be a valuable asset to the Jacksonville 
community.  We currently receive frequent student inquiries about the proposed M.S./M.A. 
Biology Program from prospective graduate students and employers (see attachments to appendix 
1).  Moreover, a feasibility study (see Appendix 1) conducted during the summer of 2001 found a 
moderate to high level of support for a M.S./M.A. Biology Program offered by UNF amongst 
local private and government institutions.  The Jacksonville area employs approximately 1000 
biologists; clearly local businesses and government agencies are providing a market for biologists 
with advanced degrees and the lack of programs to train them is a primary factor preventing the 
influx of high-tech companies to northeast Florida.   
 
 Economic Impact of the Proposed M.S./M.A. Biology Degree Program: 
 
 During the summer of 2001, a random sample of 45 local businesses, educational 
institutions and government agencies, that are likely to employ biologists with advanced degrees, 
were asked to take part in a needs assessment study for the proposed M.S./M.A. Biology Program 
at UNF.  Of these, over two dozen (n = 27), which included 16 private consulting firms and 
hospitals, 10 hospitals, schools and government agencies (including city, county, state and 
federal), and one private conservation organization, completed the questionnaire.  The exact 
number of government agencies that are likely to employ biologists with advanced degrees is 
difficult to assess because many of the state and federal agencies cover jurisdictions that are much 
larger than Duval County and some of these agencies have “occasional vacancies” for biologists 
who may work intermittently in northeast Florida.  However, the 2002-3 “Yellow Pages” lists 
approximately 130-150 private environmental consulting firms, hospitals and government 
agencies.  Assuming that the random sample is representative of these organizations, we sampled 
about 18-20% of the institutions in the Jacksonville area that are likely to employ biologists with 
an M.S./M.A. Biology degree. 
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 The average estimated yearly salary for a biologist with an M.S./M.A. Biology degree, 
based on survey responses, was $32,600 + $1,500 (sem) (for detailed results see Appendix 1).  
Assuming that the sample is representative of the local environmental consulting firms and 
government agencies in northeast Florida, approximately 70% of the organizations reported a 
need for biologists with a master’s degree.  Using the data from the assessment study (see Figure 
3, Appendix 1), the average institutional need for employees with an M.S./M.A. Biology Degree 
was 1.4 (on a scale of 4).  This value translates into a need of between 1-10 advanced-degree 
biologists per institution.  If we assume the “worst case” scenario of only one M.S./M.A. 
Biologist per institution, this translates into approximately 90 positions.  At an average yearly 
starting salary of $32,600, these positions will generate approximately $2.9 million in taxable 
earnings from advanced-degree holding biologists from consulting firms and various government 
agencies. 
 
 In addition to consulting firms and government regulatory agencies, another important 
employer of M.S./M.A. Biologists are local public and private educational institutions.  These 
educational organizations range from elementary to post-secondary (university level) institutions; 
however, Duval Public School District, which employs approximately 8,000 teachers, potentially 
represents one of the largest employers of biologists with a master’s degree.  Although the school 
district does not require an M.S./M.A. Biology degree for elementary or secondary school 
biology teachers, it utilizes a graded pay scale such that employees with a master’s degree receive 
approximately 4-5% higher income than teachers who hold only a B.S./B.A. Biology degree.  
According to Heather Thompson, Compensation Specialist for Duval County Schools, the school 
system employs approximately 300 biology teachers (personal communication).  During the 
assessment study, several elementary and secondary school teachers stated a very strong interest 
in applying to the proposed M.S./M.A. Biology Degree Program at UNF and, assuming only 10% 
apply and are accepted to the program, this will translate into approximately 30 additional 
biologists who hold the M.S./M.A. Biology Degree.  Using the data supplied by the Duval 
County School District’s webpage, 30 biology teachers who hold a master’s degree in biology 
would generate a taxable income of approximately $980,000 annually.   
 
 Duval County Schools also received an increase of approximately $4 million dollars 
($24.4 million total) for fiscal 2002-03 to increase the performance of low-income students 
(Diamond, 2002).  Specifically, twelve Duval County Public Schools received a failing grade on 
the Florida Comprehensive Assessment Test (FCAT) and the additional income is to hire more 
teachers, purchase technology such as computers and increase teacher training.  A common 
problem in U.S. elementary and secondary science education is the use of teachers who have been 
trained extensively in pedagogical techniques, but lack sufficient scientific expertise.  The 
proposed graduate program at UNF is partially designed to remedy this situation.  In particular, 
life science teachers who wish to increase their knowledge and understanding of biological 
principles will be encouraged to participate in the master’s program (the M.A. non-thesis track is 
specifically designed for practicing elementary and secondary school teachers).  It is expected 
that funding to train secondary school teachers will also generate approximately $100-500,000 in 
“educational grants” to fund summer workshops for participating teachers, which will be 
conducted by UNF Biology faculty.  During these workshops, participants will work in small 
groups run by a UNF faculty mentor and receive advanced training in various disciplines in 
biology.    
 
 Additionally, eight local hospitals and several local laboratories (such as the Bureau of 
Labs – Jacksonville) are also likely to hire biology graduates from the Microbiology-Molecular 
Biology track.  Specifically, the Mayo Clinic, Whitney Laboratory and the Bureau of Labs have 
expressed interest in the program.  These three institutions alone have projected 20-25 openings 
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for master’s level biologists.  These positions would generate another $815,000 in annual taxable 
income. 
 
 The proposed M.S./M.A. Biology Degree Program is also likely to increase external grant 
funding for basic biological research at UNF.  According to the UNF Office of Sponsored 
Research, Life Sciences (i.e. Biology) at UNF generated approximately $400-500,000 in external 
funding in 1998-’99, compared to several million dollars in grants generated by Biology 
Departments at the other public state universities that have graduate programs (examples of 
recent grants listed below).  Although it is difficult to estimate the long-term effects of the 
proposed M.S./M.A. Biology Degree Program on procurement of external funding, it is expected 
that grant revenue will double to approximately $1 million per year within five years of the 
program’s establishment (Jim Collom, Director of Research Programs at UNF, personal 
communication). 
 
 Lastly, a graduate program in biology will clearly establish UNF as the leader in the life 
sciences in northeast Florida.  Jacksonville is a vibrant and rapidly growing city of approximately 
1 million residents, yet no universities within 75 miles offer a graduate degree in biology.  The 
number of biology majors continues to increase at UNF and the existence of a graduate program 
is likely to have two important impacts.  First, the graduate program will increase the visibility of 
UNF’s Biology Program in general (i.e. to undergraduates) because the university will develop a 
reputation for original research through the graduate program.  Second, the graduate program will 
likely attract qualified students from around Florida and the establishment of the graduate 
program at UNF will make Jacksonville more desirable to high-tech biological industries. 
 
 The total estimated impact of the graduate program on the Jacksonville economy is 
approximately $6.2 million dollars annually.  However, this estimate is based the achievement of 
the criteria listed above; the program will have to “gear up” to reach this level (i.e. the impact is 
likely to be much lower the first few years of the program’s establishment). 
 
 Sample of recent grants: 
 

1. Ahearn, G. 2003. Heavy metal sequestration and detoxification in crustaceans. 
    $560,000/4 years. National Science Foundation, in review. 
 
2. Rossi, A.M. 2003. Removal and recruitment monitoring of Chinese tallowtree in  
    reclaimed ecosystems on the campus of UNF. $2,150/2 years. Florida Exotic Pest Plant   
    Council, in review. 
 
3. Lentz. M. 2002. Regulation of papillomavirus DNA replication. $134,000/4 years.  
    National Institutes of Heatlh, funded. 
 
 4. Bowers, D. Host range mutations as sources of virus vaccines. $54,000\2 years.  
     Foundation for Research, funded. 

 
 5. Smith, K. 2003. Spatial and tidal patterns of habitat use by juvenile estuarine fishes 

    associated with oyster reef habitats. $40,000\2 years. Florida Seagrant, in preparation. 
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*See M.S./M.A. Biology Program Assessment Study in Appendix 1 for full details. 
 
B. Program duplication: 
 
 While at least six state universities (UF, FSU, FAU, USF, UCF and FAMU) have 
M.S./M.A. Biology Programs, none of them is located within 75 miles of Jacksonville.  The rapid 
growth and unique geographic setting of Jacksonville, which is bordered by the Atlantic Ocean to 
the east and bisected by the St. Johns River (recently designated as a American Heritage River), 
will require biologists with a special understanding of the business demands and sensitive 
ecological communities that characterize northeast Florida (something that can not be easily 
accomplished by hiring advanced degree-holding biologists from other regions).  Moreover, the 
increase in student enrollment statewide, coupled with increased student and institutional demand 
for an advanced degree program in biology in northeast Florida, suggests that UNF will be able to 
successfully establish a small but highly focused and effective M.S./M.A. Biology Program to fill 
this regional need.  The proposed M.S./M.A. Biology Program does not duplicate other programs 
at UNF.  No other programs at UNF offer coursework and research opportunities in biology at the 
graduate level.   
 
C. Student diversity: 
 
 The M.S./M.A. Biology Program will be open to all qualified students regardless of age, 
race, religion, ethnicity or sexual orientation.  Under-represented groups will be encouraged to 
apply to the program and institutional links between UNF and Native American groups within the 
state will be established to especially encourage participation and training of Native Americans. 
 
D. Projected enrollment: 
 
 Estimates of student enrollment are based on a survey conducted in 1997 and 2001 
among biology majors and the volume of phone calls to the department concerning the proposed 
M.S./M.A. Biology Program.  This program will conform to university guidelines while selecting 
the best applicants.  We anticipate that the M.S./M.A. Biology Program will eventually enroll 
approximately 30 students after ten years.  Full-time students will be enrolled for 9 credit hours 
(see below) during the fall and spring semesters.  During the summer semester, students will 
enroll for 1-3 credit hours.  FTE’s are based on 21 credit hours per year per student. 
 
 Year  Head Count  FTE 
 
 1st   10     6.6 
 2nd  12     7.9 
 3rd  14     9.2 
 4th  16   10.5 
 5th  18   11.8 
 
III. Curriculum: 
 
A. Curriculum to support M.S. /M.A. Biology Degree – Ecology/Environmental Track: 
 
 The curriculum to support the M.S./M.A. Biology Degree Program will include (but is 

not restricted to) the following courses.  Several of the existing courses can be cross- 
listed as graduate classes with additional requirements to be determined by the instructor. 
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 Existing courses:     Proposed graduate courses: 
 
 Plant Anatomy and Physiology    Biometry 

Environmental Toxicology     Evolutionary Biology 
Limnology      Population Biology  
Design of Experiments     Scientific Writing 

 Probability and Statistics    Thesis Defense  
 Graduate Research     Graduate Seminar 
 Nonparametric Methods in Statistics   Statistical Ecology 

General Entomology  
Herpetology    
Ichthyology    

 Parasitology       
 Selected Topics in Computer and Information Sciences (GIS) 
 
Curriculum to support M.S./M.A. Biology degree - Microbiology/Molecular Track: 
 
 Existing courses:    Proposed graduate courses: 
        
 Biochemistry     Neuroscience 
 Biochemistry Lab    Electron Microscopy 

Virology     Advanced Biochemistry 
 Molecular and Cell Biology   Scientific Writing 
 Immunology     Graduate Research 
 Biology of Cancer    Thesis Defense 

Developmental Biology    Graduate Seminar 
 Physiology     Adv. Tech in Molecular Biology 
 Parasitology 
 Histology 
 Neuroscience        
       
  See Appendix 2 for brief course descriptions. 
 
B. Program requirements (Note: all program requirements meet state and university 
     standards for M.S./M.A. Biology Degree Programs): 
 
 Program requirements are consistent with those set by the state and university and 

include the following: 
 
 1.   B.S./B.A. from an accredited college or university (official transcripts required). 

2    minimum combined GRE of 1000 (minimum verbal score of 500, minimum  
      quantitative score of 500); note that GRE scores more than five years old will not be 
      accepted. 
3.   minimum GPA of 3.0 for last 60 hours of undergraduate study. 
4.   written statement of interest. 
5.    three letters of recommendation. 
6.    full-time students must enroll for a minimum of 9 credit hours/semester (spring/fall). 
7.    foreign students (i.e. for which English is not a native language) must complete the 
       TOEFL exam with a minimum score of 570. 
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Note: Students conducting original research with a written thesis will be awarded an M.S. 
Biology degree, while those choosing a course-based non-thesis option will be awarded 
an M.A. Biology degree. 
 
Students enrolled in the thesis (M.S.) program must complete a minimum of 30 credit 
hours at the graduate (5000-6000) level.  A maximum of 10 combined research and thesis 
defense hours may apply toward the degree.  Students enrolled in the non-thesis (M.A.) 
program must complete a minimum of 36 hours at the graduate level.  A review paper 
approved by the supervisory committee is also required.  Students may be required by 
their supervisory committee to complete some undergraduate courses that are cross-listed 
as graduate classes (note: graduate courses that are cross-listed will have additional 
requirements for graduate students). 

 
C. Does the program meet state requirements (bachelors programs only):  

 
N/A (but the curriculum is similar to other state M.S./M.A. Biology Degree Programs). 

 
D. Transition of transfer students from community colleges: 
 
 N/A 
 
E. Possible collaborations with existing UNF graduate programs: 
 

The following departments/programs at UNF have been contacted to determine if the 
proposed M.S./M.A. Biology Degree will overlap with existing programs and to 
determine if these departments/programs have existing courses that may serve the 
biology graduate program.  All of the departments/programs listed stated that they are 
very supportive of the M.S./M.A. Biology Degree Program and look forward to working 
in collaboration with faculty from the Department of Biology to train M.S./M.A. Biology 
Degree students.  Several of these departments offer existing courses that are relevant to 
the M.S./M.A. Biology Program (see course list in Appendix 2).  Contact for each 
department is listed in parentheses. 

 
M.S. Elementary/Secondary Education (Dr. Marianne Barnes) 
M.S. Mathematical Sciences (Dr. Leonard Lipkin) 
M.S. Public Health (Dr. Judy Rodriguez) 

      M.S. Psychology (Dr. John Eisler) 
 B.S. Engineering (Dr. David Lambert) 
 
Note: Faculty from some of these programs have agreed to serve on M.S./M.A. Biology Graduate 
Committees (see faculty list below). 
 
IV. Faculty: 
 
Current faculty who will teach in the program and/or advise on M.S. Biology thesis 
committees: 
 
Note: Faculty list includes doctorate holding faculty members both in-house and external willing  

to serve on M.S./M.A. Biology Committees.  Associated faculty (i.e. those not employed 
by UNF) will be screened for a  terminal degree (Ph.D.) in a relevant field according to 
the criteria used by the UNF Doctoral Program in Education. 
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See Faculty Addendum in Appendix 3. 
 
V. Quality: 
 

Thesis Committee 
 

The role of the graduate thesis committee is guidance and evaluation of student research.  The 
thesis committee advisor has the primary responsibility for direction of the project.  In order to 
maintain a high quality graduate program, the UNF Biology Program will institute the following 
procedures to assure that degree requirements are applied consistently throughout the program. 
 

• Graduate Thesis Committee Handbook – a handbook will be developed to provide 
practical information regarding procedural aspects of the thesis committee.  This 
handbook will be developed with input from graduate programs at UNF and elsewhere. 

 
• Committee mentoring program – some members of the department have extensive 

prior experience with thesis committee procedures.  Formal and informal mechanisms 
will be made available for providing advice on specific and general questions of 
committee work. 

 
• MS/MA Retreat – faculty active in the Biology Masters Degree Program will attend a 

regular (annual?) retreat for the exchange of ideas regarding ongoing program 
development. 

 
What student outcomes are to be achieved?  How will their achievement be measured? 
 

The UNF Master’s Degree in Biology seeks to provide graduates with high quality, 
advanced training in the biological sciences.  Graduates of the program will fill diverse needs 
requiring advanced biological skills in Jacksonville and northeast Florida.  Graduates are 
expected to contribute to local growth in biotechnology, environmental biology and improvement 
in primary and secondary education in northeast Florida.  While these fields represent a wide 
diversity of employment opportunities and biological disciplines, all graduates are expected to 
meet general criteria that will define a high quality graduate program in biology. 
  
Student outcomes of the UNF Master’s Degree in Biology are: 
 

Skills:  Graduates should be able to  
• locate, retrieve, and critically analyze appropriate scientific literature 
• formulate testable hypotheses 
• identify and use appropriate instrumentation for analysis of biological questions 
• effectively communicate scientific ideas and results in both written and oral 

format 
 

Knowledge:  Graduates should know 
• fundamental principles across a range of biological disciplines 
• the scientific literature relevant to their area of specialization 
• methods of experimentation appropriate to their area of specialization 
• statistical methodology for analysis of scientific data 
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Values:  Graduates should value 
• ethical behavior in the pursuit of scientific knowledge 
• the scientific process and the need for scientific rigor 
• the importance of dissemination of scientific information to the general 

community 
 

Achievement of student outcomes will be measured by: 
• course assessment through testing 
• a comprehensive qualifying examination 
• regular student presentations before a thesis committee 
• publication of experimental data in peer-reviewed journals 
• presentation of a departmental seminar 
• presentation of experimental data at regional, national, and international 

scientific meetings 
• preparation and defense of a Master’s thesis 

 
A. What general measures of program quality will be employed? (Job placement data   

and graduate school attendance are possible measures). 
 

Program quality will be assessed through 
• placement of graduates into chosen careers 
• acceptance of graduates into advanced degree programs 
• follow-up interviews with graduates to assess preparedness for chosen 

positions 
• periodic program site visits (external reviews) 
 

B. Will national accreditation be sought for this program?  (If so, list the accrediting body 
      and give the time frame for accomplishing this.) 
 

N/A 

VI. Resources: 
 
Resource requirements: 
 
A. Current resources available to support program: 

 
Owing to the increase in majors in recent years (UNF currently has 250 declared 

undergraduate biology majors), the biology program at UNF is at a crossroads.  In 2001, the unit 
split from the former Department of Natural Sciences (which also included chemistry and 
physics) to become the Department of Biology.  The establishment of the Department of Biology 
included the hiring of an external chair, Dr. Greg Ahearn, to guide the new department and 
oversee the specific needs of the biology program, which is one of the most popular 
undergraduate majors at UNF.   While we are expanding in both numbers of students and tenure-
track faculty, the Department of Biology will also inherit additional physical space (when the 
Department of Chemistry and Physics move into the new Science and Engineering Building).  
The Department of Biology plans to make the best possible usage of existing and inherited space 
that will maximize space utilization while taking into account current infrastructure and future 
scientific needs (teaching and research).  We will fit our needs into this space so as to maximize 
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function by minimizing cosmetic and structural changes.  The current and inherited physical 
facilities will be sufficient to support the proposed M.S./M.A. Biology Degree Program.   
 
Library - Thomas Glenn Carpenter 

LIBRARY FACT SHEET  

Size: 120,000 gross square feet 

Seating Capacity: 650 

Holdings: 
Rounded figures. 
All statistics current 
as of Sept. 2001.  

750,000 volumes 
  64,000 audio/visual units 
    3,000 journal subscriptions 
  11,500 electronic journals 
  14,500 electronic books 
    6,700 maps 
    1.25 million microforms 

Library Staff: Professional Librarians: 20 
Library Support Staff:  25.5 

            
 Note: Although the library does not receive paper copies of several scientific journals 
that are relevant to the proposed graduate program, it does have an electronic subscription to most 
of these journals, which can be accessed through servers such as JSTOR.  As a result, no new 
journals are currently required to support the program. 
 
Current classrooms: 
 
Students enrolled in the M.S./M.A. Biology Program will utilize a wide range of classrooms at 
UNF for lecture and group discussion sessions.  We are not restricted to dedicated-classroom 
space, but utilize various rooms on the campus as a whole.  Rooms with hardwired 
computer/Davis projection capabilities are available for this program.  
 
Current teaching laboratories: 
Current: total square footage: 6,026 (8 existing labs) 
 
Current research laboratories:  
Current: total square footage:  5,169 (10 existing labs) 
 
Building 4 labs & Portable lab           Square footage  
Cell & Molecular Physiology Laboratory (Ahearn)    605  
Instrumentation Laboratory (Ahearn)      510 
Marine animal room (Ahearn)       157 
Cell Biology Laboratory (BSL-2;Lentz)      445 
Virology Laboratory (BSL-2;Bowers)      312 
Arbovirus Insectary (BSL-2; Bowers)      160 
Marine Biology Laboratory (Demort)      500  
         Total 2,689 
 
Golf Course Management Learning Center (GMLC) or Field Biology Labs (Bldg. 48) 
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Biological Collections Laboratory (Butler)     540 
Terrestrial Ecology Laboratory (Rossi)      700 
Aquatic Ecology Laboratory (Smith)      620 
Environmental Chemistry Laboratory       620 
         Total 2,480 
 
Current equipment holdings: 

Buildings 4 labs 
 
Cell & Molecular Physiology Lab (Ahearn)- 

1. Spectrofluorophotometer 
2. Dissecting microscope 
3. Protein & nucleic acid analysis/PCR 
4. Radiation capabilities 
 
5. Chemical fume hood 
6. Miscellaneous equipment; water baths, centrifuges, vapor pressure osmometer 

 
Instrumentation Lab (Ahearn)- 

1. Ultracentrifuge 
2. Cell elutriator 
3. Freezer –80° C 
4. Epi-fluorescent microscope  
5. Cryostat, rotary microtomes, paraffin dispenser,  
6. Liquid scintillation counter 
7. High speed centrifuge 
8. Elutriator centrifuge 
9. Spectrophotomer 
 

Cell Biology Lab  (Lentz)- 
1. Vertebrate/invertebrate cell culture. 
2. Laminar flow and chemical fume hoods. 
3. Water baths, shaker baths and centrifuges 
4. Equipment for protein and nucleic acid analysis. 
5. Radioactivity capabilities. 
6. Freezer -80° C 

Virology Lab (BSL-2;Bowers)- (under renovation) 
1. Vertebrate/invertebrate cell culture 
2. Laminar flow hood 
3. Protein and nucleic acid analysis 
4. Miscellaneous equipment: water baths, rockers, centrifuges, etc 

 
Arbovirus Insectary (BSL-2; Bowers)- 

1. Controlled growth room (Temperature:light:humidity). 
2. Cages, plexiglass gloveboxes, pans for rearing immature and mature insects. 
3. Infection apparatus (intrathoracic and oral).   
4. Dissecting microscope with camera attachment for microphotography. 
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Field Biology Labs (Bldg. 48): 
 
Biological Collections Laboratory (Butler)- 

1. Electroshocker for aquatic collections 
2. Dissecting microscope with video & still photography capability 
3. Small autoclave   
4. Gas analyzers for respiration physiology 

 
Terrestrial Ecology Laboratory (Rossi)- 

1. Drying oven, pan balance & dissecting microscope. 
2. Miscellaneous equipment for insect work 
3. Equipment for protein and nucleic acid analysis 
4. Incubators 
5. Nucleic acid analysis/ PCR equipment 
6. Three environmental chambers 
7. GPS/GIS receiver  
8. -80oC freezer 
 

Aquatic Ecology Laboratory (Smith)- 
1. Aquatic organism care, maintenance, & culture 
2. Field sample work-up space 
3. Hydro lab datasonde for water quality analysis 

Environmental Chemistry Laboratory (Chalk)- 
1. HPLC set-up 
2. Gas chromatography set-up 

 3. Flow injection technology 
4. Water/soil sampling equipment 
 

Research Support Labs: 
 
Coastal Fisheries Lab- 

1. EC650 High voltage power supply- isoelectric focusing 
2. Various aquatic sampling devices for live specimens 

 
Greenhouse- 

1. Controlled growth room (temperature and automatic misting via swamp-cooling system) 
2. Growth tables and potting bench 
3. Freestanding supply shed 

 
Field Insectary - 

1. Freestanding shed for research at ambient conditions 
2. Research with saltwater mosquito species 
3. Mosquito collection equipment, data recording 

Miscellaneous Equipment- 
         1. 2001, GMC Sonoma Pick-up truck 
         2. 16’ Boston whaler with 95hp outboard engine 
         3. 16’ aluminum boat with 9.9hp engine 
         4. 16’ john boat with 25hp outboard engine 
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         5. 11’ john boat with 5 hp engine 
         6. Golf cart 

Community Resources - 
UNF is a Bird Sanctuary 
Intracoastal Waterways 
Timucuan Ecological Preserve 
Talbot Island State Geological Park 
St. Johns River (American Heritage River) 
National Estuarine Research Reserve (Guana- Tolamato NERR) 
 

Internship Sites – Prospective sites include Mayo Clinic - Jacksonville, St. Johns Waterways 
Commission, Department of Health and the Jacksonville Zoo. 
 
Will resources be deflected from the unit’s undergraduate programs? 

 
No. 

 
B.  Additional resources needed: 
 
Projected research labs:   

Projected Faculty Research Labs: 
Six new research labs will be gained following Building 4 renovations for a total of 16 labs.  All 
space needs will be addressed through renovation of Building 4, which is currently under review 
for budget requirements.  Note: Estimates are preliminary and include costs for instrumentation 
(renovation to convert chemistry/physics labs will include fixed cabinets, benches and fume 
hoods). 
 
Projected Specialty Labs: 5 
 
1. Cold room - necessary to carry out a variety of molecular biology experiments, in particular 

protein purification and reaction incubations.  Protein purification by column chromatography 
requires bench space at refrigerated temperatures, not possible in smaller refrigerated spaces.  
Cold room will consist of a portable unit, which is to be housed on the second floor of 
building 4.  Estimate: $40-45,000, all costs are to be covered by the renovation budget.   

 
2. Animal room - a room with improved security and ventilation is required for upkeep of small 

animals used for teaching laboratories and research needs.  This room must meet 
specifications set by the Institutional Animal Care and Utilization Committee.   We expect 
that facilities for the upkeep of mice, rats, and small birds will be needed to attract high-
quality researchers in the areas of physiology and organismal biology.  The room will need 
large sinks, benches and rolling carts.  This room is planned for the first floor of building 4.  
Estimate: $20,000, all costs will be covered by renovation budget. 

 
3. Advanced microscopy suite – A complex of internal rooms will comprise this imaging 

facility.  A transmission electron microscope (TEM), a scanning electron microscope 
(SEM/ESEM), confocal microscope and epifluorescent microscope will be housed in 
appropriate independent light-restrictive spaces.  Each room should have a separate entrance, 
space enough to accommodate the microscope/vacuum pump instrumentation and seating for 
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several persons.  A third room or secluded area will be used as a prep room for thin 
sectioning and ultramicrotome work.  A wet-prep bench is essential for tissue processing for 
both microscopic applications and a small darkroom for working with sheet 
film/autoradiograms.  Film and print processing equipment, photographic enlarger, 
refrigerator, supply storage, print washer and dryer would need to be housed in this room.  
This complete darkroom would serve both teaching (ex. EM course) and faculty research 
needs.  Estimate: $850,000; Renovation budget will cover the estimated $50,000 for 
construction of microscopy suite and prep room.  Note: instrumentation will be supported in 
part by grantsmanship of faculty members: 

 
TEM    $250,000 
SEM    $250,000 
Confocal   $200,000 
Accessory instrumentation $100,000 
   Total: $800,000 

 
4. Biohazard labs (teaching & research) – A BSL-2 lab is planned to accommodate a Virology 

teaching lab.   A BSL-3 lab is being discussed to permit research with agents assigned to this 
level of containment.  With increasing focus and funding of research related to emerging and 
reemerging agents of disease, this facility will enhance the capabilities of the department.  
Estimate: $20,000. 

 
BSL-2 lab construction will be funded from renovation budget.  However, autoclave ($20k), 
laminar flow hood ($6k) and CO2 incubators ($2-5k) will not be covered by renovation and 
may be funded through grants. 
 
BSL-3 lab space has yet to be determined.  This lab facility is projected for future 
development as a supplemental lab. 
 

5. Computer Lab (teaching and research) – This facility will enhance both teaching and research 
oriented needs of our undergraduate and MS students.  By offering a dedicated space for 
contemplation and collaboration, our science students can work independently or together.  It 
will also offer support to computer-based teaching labs.  The computer lab will be located on 
the second floor of building 3.  Estimate: $26,800; this facility, which will support teaching 
labs in biology, will contain approximately 12 computers and a printer.  Room alterations 
(primarily for appropriate electrical supply and work stations) will be paid for by the 
renovation budget.   

 
Projected Office Space (Program Related Space) 
 
1. Reading room / library - a room with desks and shelving for book and journal storage would  
greatly enhance the atmosphere of the biology department, and facilitate one-on-one interaction 
between faculty and students.  Faculty could store their journals in the reading room, making 
them available for student use.  This room will be particularly critical for graduate student use 
once the graduate program is initiated. 
 
2. Offices for graduate students – with the creation of a graduate program, small, shared office 
spaces or group office of carrels are needed to promote a good work atmosphere for the students. 
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Additional resources*: 
 
 Equipment  Operating Expenses  Space___________________ 
 
1st year 6 PC’s   13,400     Grad. Stud. Offices 
 Desks/chairs    2,000  
 File cab/shelves    1,000     
 
2nd year  

12 PC’s            26,800      Computer lab 
 1PC (instructor)       2,300 

image projector                2,000 
 Desks/chairs         4,000 
 File cab/shelves     1,000 
 Autoclave              20,000      BSL-2 lab 
 Bio-safety cab.     6,000 
  

CO2 incubator       5,000 
 walk-in refridge             45,000      Cold room 

 
Confocal scope;            200,000    Advanced microscopy lab 
Technician          20-40,000 (part/full-time)  
service contract    8,000 

 
3rd year  

SEM ;            250,000    Advanced microscopy lab 
 Service contracts; 13,700 
 Access. equip;              100,000 
 
4th year  
 
BSL-3 lab   20,000      BSL-3 lab 
 autoclave              20,000 
 bio-safety cab.                6,000 
 CO2 incubators      5,000 
        5,000 
 

TEM;                            250,000    Advanced microscopy lab 
 service contracts 13,700 
 
5th year  

animal room  20,000     Animal care room 
 Technician  20,000 
    
Total:           1,029,400* 
 
*Note:  A substantial portion of this estimate may be covered by remodeling funds and 
grantsmanship. Estimates for years 3-5 will be contingent upon growth of the university and the 
proposed biology graduate program, although recent growth in student FTE should support the 
Lab Manager position.   
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Faculty 
FTE 

Support 
Staff 

Equipment** Operating 
Expenses1 

Library 
Support 

Space 

 
1st Year of 
Implementation 

 
3
* 

 
Lab Manager 

 
$16,400 

 
$54,506 

 
No 

Additional 

 
Grad. Stud. 

Offices 
 
2nd Year 
 

 
2¥ 

 
Lab Assistant 

 
$337,100 

 
$104,506 

 
No 

Additional 

BSL-2 lab, cold 
room, computer 
lab, advanced 
microscopy lab 

 
3rd Year 
 

 
1 

 
None 

 
$350,000 

 
$68,206 

 
No 

Additional 

 
Advanced 

Microscopy Lab 
 
4th Year 
 

 
1 

 
None 

 
$306,000 

 
$68,206 

 
No 

Additional 

 
BSL-3 Lab, 
Advanced 

microscopy lab 
 
5th year 
 

 
1 

 
None 

 
$20,000 

 
$54,206 

 
No 

Additional 

 
Animal Care 

Facility 
 

*Although there are three open faculty lines during the first year (searches to begin in fall 2002), 
two of these at the Assistant Professor level and are existing faculty lines that will be filled to 
replace retiring members of the Department of Biology.  The third position is to hire a biologist at 
the Associate Professor level. 
 

¥Two faculty lines, both at the Assistant Professor level have also been approved for the second 
year. 
 
** See itemized equipment listed above. 
 
1Operating expenses includes the yearly budget required to run the program (for a detailed yearly 
budget see Appendix 4). 
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Appendix 1 

M.S./M.A. Biology Degree Program Assessment Study  – Summer 2001. 

Submitted by: Dr. Anthony M. Rossi, Committee Chair. 

          Dr. Doria F. Bowers. 

 

I. Statement of the Problem: 

 

 Although Jacksonville has one of the fastest job growth rates in the nation according to a study 

conducted by the Progressive Policy Institute, it ranks 48th out of fifty major metropolitan areas for “high 

tech” growth (Bauerlein 2001a).   Cities that are unable to attract high tech jobs, and their associated high 

salaries, have difficulty sustaining prolonged economic growth (Bauerlein 2001b).  Plans for the Network 

Access Point (NAP) project, an $80 million investment that will establish Jacksonville as a hub of the 

infrastructure for the internet, should attract other high tech projects to the area (Gordon 2001).  However, 

sustaining increased growth in the high tech sector will require across-the-board advances in local 

educational, business, and government institutions (Gordon 2001).  City officials have acknowledged that 

the Jacksonville metropolitan area must focus on features such as the establishment of advanced degrees 

and university-based research that will make northeast Florida more attractive to high tech industry 

(Bauerlein 2001a; Gordon 2001). 

 

In keeping with the growth and demand for high technology, the nascent Department of Biology at 

the University of North Florida (UNF) is proposing a Master of Science/Arts (M.S./M.A) Degree in 

Biology.  Currently, no universities in the Jacksonville area confer advanced degrees in Biology; the closest 

“suppliers” of biologists with advanced degrees are the University of Florida (75 mi southwest), Florida 

State University (150 mi west) and the University of Central Florida (90 mi southwest).  The unique 

ecological communities of northeast Florida, coupled with the increased population growth and need for 

advanced science degrees, place the University of North Florida in an ideal position to fill this need in 

Biology. 
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Development of an M.S./M.A. Biology Program has been provisionally supported by the 

university and records of the proposed program are more than five years old.  However, other than student 

interest surveys that were conducted in 1997, little subsequent progress has been made toward 

implementation of the program. Consistent with results of the current study, 85% of the students surveyed 

felt that an M.S./M.A. Biology Degree Program would be a valuable asset to the Jacksonville community 

and approximately 50% indicated that they would be “somewhat likely” to “very likely” to apply to the 

graduate program if UNF offered the degree.  In addition, over 60% of respondents indicated that they 

would be likely to specialize in environmental biology/chemistry and almost 50% stated that they would be 

likely to focus on molecular biology.  The lack of a feasibility study conducted with local private and 

government institutions is apparently the primary reason why little progress has been made in 

establishment of this graduate degree program. 

 

II. Objectives of the Study: 

 

 The purpose of this study was to assess, using a standard questionnaire (= survey), the general 

need/support for an M.S./M.A. Biology degree offered by the University of North Florida among local 

businesses and government institutions.   

 

III. Methods:   

 

 During the summer of 2001, a  twelve-question survey (see questionnaire at the end of this 

appendix) was conducted with a random sample of local institutions and businesses that are likely to 

employ scientists with advanced science degrees.  The survey was conducted either in person, by phone, or 

by fax.  Although the primary functions of the responding organizations were quite varied, they were 

placed into one of  four major categories: environmental (= consulting, permitting, regulation, restoration, 

etc.), educational, health-related, and biotechnology/quality control.  Because the categories were not 

mutually exclusive and respondents may have multiple functions, the percent values do not always sum to 

100%.  While several questions could be directly assessed using standard statistical techniques, categorical 
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results for some survey questions were assigned rank values so that the mean and variance could be 

calculated.  Responses of survey questions that were assigned rank values include #5 and #6 in which 

ranked values were as follows: none = 0; low = 1; moderate = 2; and high = 3.  In addition, responses in 

question #7 were ranked as follows: < 5 = 1; 5 – 10 = 2; and > 10 = 3.  Unless otherwise indicated, all 

values are given as mean + 1 sem (standard error of the mean) (refer to questionnaire at the end of this 

appendix). 

 

IV. Results and Discussion: 

 

 A total of 45 local businesses and government agencies were contacted and asked to participate in 

the assessment study and 59% (n = 27) completed the questionnaire (= respondents).  Although almost 59% 

of the respondents were private businesses, 37% included various government agencies (Fig. 1).  

Approximately 58% of respondents listed environmental services, especially consulting, as their primary 

function, while educational programs were a major function of approximately 35% of the respondents.  

Health-related services and biotechnology were listed as primary functions of 12% and 8% of the 

respondents respectively (Fig. 2).    

 

Moreover, while approximately 30% of the responding institutions stated that they do not typically 

hire biologists with advanced degrees, a low-moderate (1.4 + 0.2) need for employees with an M.S./M.A. 

Biology degree was still detected (Fig. 3).  If organizations that do not employ biologists are dropped from 

the analysis, the institutional need (among companies that do hire employees with a master’s degree) 

increased to a moderate rating (2.0 + 0.2; n = 19).  Interestingly, even among organizations that do not hire 

employees with M.S./M.A. Biology degrees, respondents perceived a moderate-high (2.3 + 0.2) need for an 

M.S./M.A. Biology degree program to be offered in the Jacksonville area (Fig. 4).  These results suggest 

broad support for a master’s-level program among local private and government institutions, regardless of 

whether or not they are likely to hire biologists with advanced degrees. 
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Among respondents who stated that they required biologists with advanced degrees, a low to 

moderate (1.8 + 0.2; n = 19) need for employees with an M.S./M.A. Biology degree was detected.  This 

equates to approximately 1-10 employees with an M.S. Biology degree per institution (Fig. 5).  While only 

65% of respondents stated that their employees would be likely to enroll in an M.S./M.A. Biology Degree 

Program at UNF, over 80% indicated that their organization would be supportive of employees who were 

enrolled in the program (n = 23).  Moreover, at least 50% of the respondents indicated that they would be 

interested in co-operative programs with M.S./M.A. Biology graduate students from UNF including: 

employment/training and research.   Additionally, almost 50% of respondents stated indicated that that they 

would be willing to provide scientists with doctorates to serve on master’s thesis committees and co-author 

publications with graduate students (Fig. 6).  This was an interesting result because external (i.e. non-UNF 

faculty) thesis committee members from local private and government agencies will increase the “effective 

faculty size” available for the M.S./M.A. Biology Program while increasing the range of expertise of 

graduate committees. 

 

Approximately 40% of respondents who indicated environmental services as a primary function, 

listed knowledge of ecological principles as being very important for employees with biology degrees (Fig. 

7).  Moreover, 20-30% also listed soil sciences, environmental regulation and botany as important skills.  

General taxonomy, conservation/restoration biology and GIS/GPS were indicated as being important skills 

by approximately 5-15% of respondents.   Almost half of the respondents who listed education as a primary 

function indicated that computer and communication skills were the most important for biologists with 

advanced degrees (Fig. 8).  Over 30% listed statistics (including experimental design) as an important skill.  

Interestingly, only about 15% of respondents who listed education as a primary function indicated that 

teaching skills were important for new biology hires.  Lastly, among respondents who listed health-related 

services or biotechnology as primary functions, microbiology was indicated as being an important skill by 

one-third of the respondents, while knowledge of analytical chemistry and general laboratory protocol were 

listed by approximately 20% of the respondents (Fig. 9).  Medical skills and specific biotechnology 

protocol were listed as important by approximately 10% of the respondents. 
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Estimated per annum salaries of new hires with an M.S./M.A. Biology degree in the greater 

Jacksonville area, according to information supplied by respondents who are likely to hire biologists with 

advanced degrees, was $32,600 + $1500.  This estimated starting salary is commensurate with the starting 

salary ($33,000) for full-time (12-month) lab lecturers with M.S. Biology degrees hired by the Department 

of Biology at UNF. 

 

V. Supporting Courses: 

 

The following new courses will support the proposed M.S./M.A. Biology Degree Program.  Although 

several of the courses are currently being offered as undergraduate classes, they can also be taught as 

graduate-level classes (with additional requirements as determined by the instructor and department chair). 

 
Course       Potential Instructor Status 
 
BOT 4503C Plant Anatomy and Physiology  A. M. Rossi  APC 1 

BSC 3052 Conservation Biology   A. M. Rossi  APC 1 

BSC 4456C Ichthyology    K. Smith  APC 1 

BSC 5XXXC Electron Microscopy   D. Bowers  proposed  

MCB 4503C Virology*    D. Bowers  catalogue 

MCB 5XXX Readings in Virology   D. Bowers  proposed 

PCB 4234 Biology of Cancer   M. Lentz  catalogue 

ZOO 4823C General Entomology   A. M. Rossi  APC 1 

ZOO 4XXX Canine Anatomy    J. Butler   APC 1  

ZOO 4462CC Herpetology    J. Butler   catalogue 

ZOO 4234C Parasitology    J. Butler   catalogue 

*first offered in 1999. 
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VI. Summary: 

  

 The current feasibility study found a moderate to high level of support for the proposed M.S./M.A. 

Biology Degree Program at UNF among local private and government agencies, even though the need for 

biologists with advanced degrees is low to moderate.  However, among institutions that hire biologists with 

advanced degrees, the need for employees with an M.S./M.A. Biology degree is moderate, and 

approximately 50% of these institutions indicated that they would be willing to supply biologists with 

doctorate degrees to serve on M.S./M.A. Biology thesis committees.  This is an unexpected benefit for the 

proposed M.S./M.A. Biology Program because external thesis committee members will not only increase 

the areas of expertise available for graduate committees, they will also increase the “effective faculty size” 

of the Department of Biology.  Moreover, a significant proportion of surveyed institutions stated that they 

have employees who would be likely to apply to the M.S./M.A. Biology Program at UNF.  Results from the 

study also indicate that the proposed graduate program will be most successful by focusing in two major 

areas: environmental-ecological and microbiology-molecular biology.  Although a strong local market 

currently exists for an environmentally-focused master’s degree, microbiology (with a molecular biology 

emphasis) was listed as being important for several existing organizations and integral for attracting high-

tech institutions to northeast Florida.   Several courses have been added or proposed to the biology 

curriculum that will enhance the graduate program and support for the M.S./M.A. Biology Program among 

biology faculty is enthusiastic.  Overall, a high level of support for the proposed graduate degree program 

exists among local private and government institutions as well as among the student body at UNF.  Results 

from the current study suggest that a focused, small to moderate size M.S./M.A. Biology Degree Program 

at UNF will be very successful at supplying local institutions with advanced degree biologists.  

Additionally, establishment of a thesis-based M.S. Biology degree will greatly enhance the reputation of 

UNF as a research institution.   
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Questionnaire for UNF’s proposed M.S./M.A. Biology Degree Program 
 
Questionnaire concerning the need assessment for the proposed M.S./M.A. Biology Degree at the 
University of North Florida. 
 
Preface: Although several local (state, county and city) institutions and companies located in Jacksonville 
have a need for Biologists with advanced degrees, no institutions in the Jacksonville area provide such 
training.  As a result, scientists with advanced degrees in Biology must be trained and hired from 
universities located outside of the North Florida region.  In an effort to provide local institutions/companies 
Biologists with advanced training, the University of North Florida is currently developing a graduate 
program to offer a M.S. degree in Biology, which should be established within the next couple of years.  
 
Please return questionnaire to: 
 

Dr. Anthony M. Rossi    Dr. Doria F. Bowers 
 Department of Natural Sciences (Biology)  Department of Natural Sciences (Biology) 
 University of North Florida   University of North Florida 
 Jacksonville, Florida 32224   Jacksonville, Florida 32224 
  
 Phone: (904)-620-2831    Phone: (904)-620-2830 
 e-mail: arossi@unf.edu    e-mail: dbowers@unf.edu 
 
For questions, you may contact us at the above address, by phone, or e-mail. 
 
 1. Institution/Company name and address: 
 
 
 
 
 
 
  2. Contact person: 
 
 
 
  3. Type of organization: 
 
     ___  federal. 
     ___  state. 
     ___  county. 
     ___  city. 
     ___  private. 
     ___  other. 
 
 4. Primary function of institution/company (check all that apply): 
 
 
     ___  environmental consulting.    ___  education (circle appropriate level): 
     ___  regulation.      a. primary school.        
     ___  permitting.      b. middle school.       
     ___  compliance.      c. high school.       
     ___  mitigation.      d. college. 
     ___  wetland delineation.    ___  biotechnology. 
     ___  conservation.     ___  biomedical research. 
     ___  restoration.     ___  medicine/hospital. 
     ___  other (please describe briefly):   ___  lobbying group. 
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 5. How do you perceive the need for a M.S. Biology program in the Jacksonville area? 
 
     ___  none. 
     ___  low. 
     ___  moderate. 
     ___  high.   
 
6.  How would you rate your institution’s need for employees with a M.S. Biology degree? 
 
     ___  none. 
     ___  low. 
     ___  moderate. 
     ___  high. 
 
  7. If you selected anything other than “none” in the above question, approximately how many individuals  
      with a M.S. Biology degree would your institution be likely to employ? 
 
     ___  less than 5. 
     ___  between 5-10. 
     ___  greater than 10. 
 
 8. Please list the five skills/abilities your institution would find the most useful when hiring individuals 
     with a M.S. Biology: 
 
     a. 
     b. 
     c. 
     d.  
     e. 
 
  9.  Would employees of your institution be likely to seek a M.S. Biology degree at the University of 
       North Florida if such a program existed? 
 
     ___  no. 
     ___  yes. 
 
10. Would your institution be accommodating/supportive of employees who are interested in pursing a 
     M.S. Biology degree from UNF if such a program existed? 
 
     ___  no. 
     ___  yes. 
 
11. Would your institution be interested in cooperative programs with UNF that would incorporate M.S. 
     Biology graduate students, which may include (check all that apply): 
 
     ___  employment/training. 
     ___  research. 
     ___  co-advising on thesis committees. 
     ___  co-authoring of publications. 
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12. What would you estimate the per annum salary of new hires with a M.S. Biology to be? 
 
     ___  < $30,000/year. 
     ___  $30,000/year. 
     ___  $40,000/year. 
     ___  $50,000/year. 
     ___  $60,000/year. 
     ___  > $60,000/year. 
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Appendix 2 
 

Brief Course Descriptions* 

 
Curriculum for Ecology/Environmental Track 
 
Existing Courses: 
 
Plant Anatomy and Physiology – lab-based course that addresses investigates the anatomical 

structure, physiology and major biochemical pathways of vascular plants. 
 
Environmental Toxicology – course involves the study of toxic substances in both man-made and 

natural environments. 
 
Limnology – lab-based course that involves the study of inland (freshwater) systems, including 

abiotic factors and their effects on aquatic communities. 
 
Design of Experiments – course covers the appropriate design and statistical analysis of  

experiments. 
 
Probability and Statistics – course covers probability theory including distributions of random 

variables and hypothesis testing. 
 
Nonparametric Methods in Statistics – course covers statistical analyses of non-continuous data 

sets that are applicable to categorical data. 
 
Herpetology – lab-based course that investigates the natural history of amphibians and reptiles 

with special emphasis systematics and evolutionary adaptations. 
 
General Entomology - lab-based course that investigates the anatomy, physiology, taxonomy, 

ecology and natural history of insects. 
 
Ichthyology – lab-based course that covers the anatomy, physiology, natural history and ecology 

of fishes. 
 
Parasitology – lab-based course that covers the anatomy, physiology, life cycles and 
  epidemiology of vertebrate parasites. 
 
Special Topics in Computer and Information Sciences (Geographic Information Systems) – 

computer-based course utilizing global positioning, remote sensing and analyses. 
 
Proposed Courses: 
 
Biometry – course covers the major statistical methods used in the analysis of parametric data 

sets with special emphasis on biological systems. 
 
Statistical Ecology – advanced course in experimental design, ecological sampling 

protocol and statistical analysis involved in field studies. 
 
 
 

 1 



Evolutionary Biology – detailed course that covers evolutionary theory including traditional 
(Darwinian) evolution, neutral selection, random drift and other evolutionary 
mechanisms. 

 
Population Biology - advanced course that focuses on modeling population behavior through time 

including competition, oscillating predator-prey systems and population genetics. 
 
 
Curriculum for Microbiology/Molecular Biology Track 
 
Existing Courses: 
 
Biochemistry – study of catabolic, anabolic and energetic pathways and processes in living 

systems. 
 
Biochemistry Lab – companion lab to above lecture course (may be taken separately). 
 
Virology – lab-based course that investigates infectious cycles and molecular biology of viruses 

that attack bacteria, plants and animals with special emphasis viral replication. 
 
Immunology – course covers basic animal immunological response to antigens with special 

emphasis on pathogenesis. 
 
Biology of Cancer – advanced class that covers the molecular, genetic and cellular changes 

associated with cancer cells. 
 
Developmental Biology – lab-based course that investigates organismal development from 

gametogenesis to embryogenesis with special emphasis on vertebrates. 
 
Physiology – lab-based study of functional processes from the cellular level to whole organism 

response with special emphasis on vertebrates. 
 
Parasitology – lab-based course investigating the anatomy, natural history, epidemiology and 

control of protozoan and helminth parasites of vertebrates. 
 
Histology – lab-based course providing advanced instruction on the structure and function of 

cells, tissues and organs. 
 
Neuroscience with Clinical Correlations – lab-based course investigating pathophysiological 

mechanisms underlying nervous system dysfunction. 
 

Proposed courses: 
 
Advanced Techniques in Molecular Biology – lab-based course that provides students with 

advanced training in techniques used in modern molecular biology. 
 
Advanced Biochemistry – advanced lecture-based course that covers the major biochemical 

pathways of cells in detail. 
 
Electron Microscopy – specialized lab-based course that covers the isolation, preparation and 

imaging of cells using electron microscopy. 
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Neuroscience – advanced class focusing on the anatomy and physiology of the brain and central 

nervous system with emphasis on primary neuronal pathways. 
 
Courses that will serve both tracks: 
 
Biology Seminar – weekly seminar class that covers important current topics in the biological 

Sciences. 
 
Graduate Research – non-structure, variable credit course that provides credit for student research 

(required for thesis-based M.S. Biology degrees). 
 
Scientific Writing – specialized class designed to teach graduate students proper writing 

techniques for scientific publications. 
 
Special Methods in Teaching Science – advanced analysis of instructional methods, materials, 

curriculum and research related to teaching secondary level science. 
 
Science Technology and Society – advanced instructional methods integrating the interaction of 

science, technology and society. 
  
Thesis Defense – non-structured, 1 credit hour required during last semester of the M.S. Biology 

degree program for defense (presentation) of graduate work. 
 
*Note: upper-level undergraduate courses may be cross-listed as graduate courses.  Graduate 
students enrolled in cross-listed courses must complete additional requirements as indicated by 
the faculty instructor. 
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Appendix 3 
 

 Faculty Addendum 
UNF faculty: 
 
Name    Highest degree and institution  Rank   Relevant expertise 
 
Dr. Greg Ahearn  Ph.D., Arizona State University  Professor and Chair Membrane Biochemistry  
Dr. John Anderson  Ph.D., Harvard University  Instructor  Biophysics 
Dr. David Beall (visiting) Ph.D., University of Florida  Assistant Professor Genetics, Molecular Biology and Physiology 
Dr. Doria F. Bowers  Ph.D., University of Texas - Austin Assistant Professor Microbiology, Virology and Histology  
Dr. Peter Braza   Ph.D., Northwestern University  Associate Professor Mathematical Modeling/Ecology 
Dr. Joe Butler   Ph.D., Ohio State University  Professor  Anatomy, Physiology and Herpetology 
Dr. Kerry Clark   Ph.D., University of South Carolina Assistant Professor Epidemiology and Invertebrate Vectors 
Dr. Carole DeMort  Ph.D., Oregon State University  Associate Professor Marine Ecology and Ichthyology 
Dr. Jay Huebner  Ph.D., UC – Riverside   Professor  Membrane Biophysics and Sensors 
Dr. Mike Lentz   Ph.D., University of Alabama – Birm. Assistant Professor Genetics and Molecular Biology 
Dr. Rob Moats (visiting) Ph.D., University of Illinois  Assistant Professor Physiology 
Dr. Cindy Nyquist-Battie Ph.D., UCLA    Associate Professor Public Health and Endocrinology 
Dr. Chuck Paulson  Ph.D., University of Iowa  Associate Professor Developmental Bio. and Environmental Studies 
Dr. Tony Rossi   Ph.D., Florida State University  Assistant Professor Ecology, Entomology, Botany 
Dr. Kelly Smith   Ph.D., Rutgers University  Assistant Professor Ichthyology, Marine Ecology, Limnology 
Dr. Kunis Venkatasubban Ph.D., University of Kansas  Professor  Organic Chemistry 
Dr. Dean Willis   Ph.D., University of North Carolina Adjunct Instructor Microbiology, Public Health 
  
Associated faculty: 
 
Name    Highest degree and institution  Rank   Relevant expertise 
 
Dr. Jim Beets (JU)  Ph.D., University of Georgia  Assistant Professor Marine Ecology, Conservation Biology 
Dr. James Brown (DVECC) Ph.D., University of Arkansas  Dept. Head DVECC Entomology, Disease Vectors 
Dr. Carina Blackmoren (FDH) Ph.D., University of Notre Dame Epidemiologist  Epidemiology, Veterinary Medicine 
Dr. Lee Ann Clements (JU) Ph.D., University of South Carolina Associate Professor Invertebrate Marine Ecology 
Dr. Paul Fiorella (FDH)  Ph.D., SUNY    Bio. Scientist IV Microbiology of Pathogens, Molecular Biology 
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Associated faculty cont’d: 
 
Name    Highest degree and institution Rank   Relevant expertise 
 
Dr. Todd Golde (Mayo)  Ph.D./M.D. Case Western Reserve Research Scientist Molecular Neurobiology 
Dr. Lisa Muehlstein (JU) Ph.D., University of Georgia  Assistant Professor Microbiology, Marine Botany 
Dr. Terrone Rosenberry (Mayo) Ph.D., University of Oregon  Research Scientist Enzymology 
Dr. Amy Zuppardo (FDH) Ph.D., Louisiana State University Bio. Scientist III Microbiology of Pathogens 
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Appendix 4 
 
Estimated Annual Budget for M.S. Biology Program*: 
 
Expenditures: 
 
1. Matriculation and fee waiver (limited according to availability): amount unknown 

(although Jim Owen – Graduate Office reported that $275,000 was divided among all 
colleges last year). 

 
2. Annual stipend offered as teaching assistantships:  
 

$12,000/yr* x 10 grad students = $120,000/yr. 
 
*Note: graduate students may also be supported from faculty grants as research assistants, rather     
  than teaching assistants, which will reduce the cost to the department.  In addition, a student 
  must be enrolled full-time to be eligible for a teaching assistantship. 
 
3. Graduate coordinator (current Biology faculty member): 
 

- no financial arrangement for salary, but a one course (1 credit) release per sem = 
- 0.25 FTE per semester x 2 semesters (spring & fall) = approximately $4-5,000/yr. 

 
4. Advertising costs should be minimal and established through the UNF webpage; 

estimated cost: $1000/yr. 
 
Total expenditures = $126,000/yr. 
 
Additions: 
 
1. Graduate (in-state) tuition (including health fees, etc.):  
 

$171.15/hr x 9 hr/sem x 10 grad students = $15,403.50/sem x 2 sem =  $30,807/yr 
(note: summer semester students may only be required to take 1 hr of credit): $171.15/hr 
x 1 hr x 10 grad students = $1711.50/yr. 

 
Total tuition: $30,807 + $1711.50 = $32,518.50/yr. 

 
2. Generation of additional undergraduate (in-state) tuition fees:  
 

8* (new) Biology lab sections/sem x 18 students/sec (average enroll.) x 1 cred hr x 
$88.97/hr x 3 sem = $38,435.04/yr. 

 
3. Generation of new lab fees: 
 
 8 lab sec x18 students/lab x $20.00/student x 3 sem = $8,640/yr 
 
Total additions = $73,593.54. 
 
*We currently employ 6-8 lab lecturers to teach most of the labs associated with lecture sections.  
Lab lecturers currently receive approximately $33-35,000 year.  Another option (other than 
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creating new lab sections) is to replace current lab lecturers and/or adjunct lab instructors with 
graduate students.  For instance, the salary of a single lab lecturer would support the equivalent of 
approximately three graduate students through teaching assistantships.   
 
Total impact of M.S. Biology Program (estimate does not include grad waivers): 
 
 $73,593.54 (additions) - $126,000 (expenditures) = -$52,406.46/yr. 
 
Note: This estimate assumes that all 10 grad students will receive a teaching assistantship; it does 
not include stipends for research assistants, which will be paid from faculty grants. 
 
Note: This estimate does not include any increased grant funding, which is likely to occur with a 
graduate program. 
 

Estimate based on 10 graduate students. 
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