Department of Biology

Graduate Program Assessment 2008
The Biology Department offers a Masters of Science degree.  The mission of the Biology graduate program is to:


1) Maintain a commitment to excellence in teaching and research in the biological 
 
     sciences.


2) To provide biology graduates with knowledge that will prepare them for careers in 
 
    academia, research, industry, and public agencies and for further graduate work 
 
    leading to a Ph.D. 


3) To provide the candidate with proper guidance in a specific area of research.

This mission is in compliance with the broad mission of UALR which states "to use quality instruction to instill in students a life long desire to learn; and to apply the resources and research skills of the University community to the service of the city, the state, the nation, and the world in ways that will benefit humanity." 

1. What are your student learning goals for this degree program? 
1. To develop students’ knowledge of modern theories, concepts, and methods in the biological sciences.

2. To provide students with proper guidance for carrying out distinguished scholarly activities and contributing to specialized fields in biology.

3. To provide a broad, yet integrated, research experience that trains students to employ a multidisciplinary approach to biological research.

4. To prepare graduates for careers in biological disciplines as educators or independent research scientists in academia, government, or the private sector.

2. What are your learning objectives or outcomes associated with each student learning goal?

1. Students will display diversified knowledge of biological concepts, theories, and research techniques covered by the core courses and in each student’s area of specialization.

2. Students will understand appropriate methods of scientific investigation, experimental design and statistical analysis and be able to apply these general techniques to their own area of specialization.

3. Students will be able to design and conduct original research through the evaluation of existing scientific data and literature and the collection, organization, and interpretation of scientific data.

4. Students will be able to communicate the results of their work in oral and written formats in ways that contribute to scientific knowledge.

5. Students will display prudent application of scientific research methods and practice ethical representation of scientific knowledge.

3. Where will the objectives be addressed in your program?  In which courses and through which activities will they be assessed?

Students admitted into the Biology M.S. program can choose one of two options: a thesis option and a coursework only (non-thesis) option.  The department places a strong emphasis on research, and so students are encouraged to pursue the thesis option.  Students who choose the thesis option must successfully complete a research project and submit a written thesis that is evaluated by a committee of at least 3 faculty members.  Students who choose the thesis option must also complete 30 hours of coursework, including 6 hours of thesis research.  Students who choose the non-thesis option must successfully complete 36 hours of coursework and pass a set of written exit exams that are administered and evaluated by a committee of at least 3 faculty members.  Within the thesis option, students may choose the General Biology track or the Cell and Molecular Biology track.  All students in the General Biology track must take Biometry (BIOL 5415) and Experimental Design (BIOL 7310).  These courses teach the application of statistical procedures relevant to the academic emphasis of the student.  Students in the Cell and Molecular Biology track are not required to take these courses but are often advised to do so by their committee.  In addition, students in the Cell and Molecular track must complete at least 12 hours of coursework in 3 of 5 core areas: biochemistry, genetics, physiology, ecology, and evolutionary biology. This track was created to facilitate students who plan to enter the Applied Science Ph.D. program in applied biosciences and bioinformatics.

The faculty advisor assumes primary responsibility for monitoring the student’s progress towards their degree.  Students must choose a faculty advisor and assemble their advisory committee by the end of their second semester in the program.  The advisor must be a faculty member within the Biology Department and have graduate faculty status.  Members of the committee are not required to be Biology faculty members but must have graduate faculty status.  In fact, students are often encouraged to seek committee members outside of the department to enhance the breadth of their research program.  Once the student has chosen an advisor, the advisor is primarily responsible for monitoring the progress of the student.  Typically, the student develops his or her research project in consultation with their advisor.  The committee provides additional input and makes recommendations concerning the direction and progress of the student’s research.  Although it is not required, most students are expected to write a research proposal outlining their research plans for the committee.  When the student completes their thesis project, he or she must submit a thesis that is evaluated by their committee.  The student must also present a research seminar and give an oral defense of their thesis before their committee.  If there are problems with either the thesis or the oral defense, the committee may make recommendations as to how the student may improve in these areas.  It is the ultimate decision of the advisory committee whether the student has satisfactorily completed the requirements of the thesis laid out by the committee.

Students who pursue the non-thesis option must also obtain a faculty advisor and an advisory committee consisting of at least 3 faculty members with graduate faculty status.  It is the responsibility of the advisor to oversee the student’s choice of courses and performance in those courses.  The faculty advisor must also arrange for the student to take exit exams that are prepared by faculty whose courses the student has taken.  The committee evaluates the student’s performance on exit exams, and the committee determines whether the student has performed satisfactorily on the exams.

A portfolio is maintained on each student by the graduate coordinator to keep track of the student’s progress in terms of coursework, research project, teaching, and other departmental activities.  Faculty who have graduate students in their courses are asked to complete an evaluation of each student that is included in the student’s portfolio.  All students must submit an annual progress report indicating what courses they have taken, grades received in those courses, research progress, and involvement in any other departmental duties such as teaching.  Their advisor and members of their committee must sign the progress report.  Students also meet with the graduate coordinator annually to discuss progress toward their degree.

4. How will you assess each objective?

The Biology Department uses five assessment instruments to assess the Biology M.S. program. These instruments are (i) the thesis, (ii) performance in coursework, (iii) research presentation, (iv) seminar presentation, and (v) exit exams.

1.  Thesis

The main assessment instrument in the Biology M.S. program is the written thesis.  Students are expected to acquire a more detailed understanding of their chosen specialty by conducting original research in that area toward the completion of a thesis.  The research activities related to the thesis also help students acquire skills in biological methods and experimental design.  The student’s advisory committee assesses the student’s thesis for content, style, originality, and application of scientific principles and techniques.  Satisfactory defense of the thesis indicates that the student has mastered a specific area of knowledge and demonstrated the ability to complete a research project at the level of expectation of their committee.  Students are also assessed on the quality of their oral defense.  All thesis students are expected to prepare and submit at least a portion of their thesis for publication in appropriate peer-reviewed journals and present their research at appropriate regional, national and international scientific meetings.  So far, the program has passed and graduated all that have defended (total of 10).  We feel that the decision as to whether a student has satisfactorily completed all the requirements for the M.S. degree should rest primarily with the student’s thesis advisor and committee.

2.  Performance in Coursework

A student is assessed based on his or her knowledge of general subject matter within the sub-disciplines of biology.  Each student must successfully complete 30 hours of course work (thesis option) or 36 hours of course work (non-thesis option) instructed by graduate faculty members.  An overall GPA of 3.0 is considered mandatory for good standing in the program.  Students obtain diversified knowledge, which builds content knowledge and critical thinking ability. These objectives are directly assessed in the following manners:

Students learn subject-specific content in biological disciplines including biochemistry, cell biology, genetics, molecular biology, anatomy, physiology, ecology, evolutionary biology and systematics. This knowledge is assessed through quizzes, exams and practical examinations given by professors who are highly qualified in their fields.   It is understood that graduate courses are taught at a level that requires understanding of advanced concepts in biology.  Therefore, grades obtained by the student in various graduate level courses are reliable indicators of progress in mastering subject-specific content.  

In most graduate courses, students prepare term papers, which require a critical review and synthesis of peer-reviewed literature about subjects not related directly to their thesis.

Whenever possible, graduate course exams contain subjective, critical thinking and problem-solving questions. Critical thinking skills require students to use scientific thought processes to evaluate case studies, which apply content knowledge to novel situations.

In addition to demonstrating mastery of course specific content, students are quizzed extensively during their oral thesis defense, not only in their area of research but also in other areas of biology.  Coursework only students are required to complete a written final examination administered by a committee of faculty members and evaluated with the same rigor and similar style as above.

A review of the transcripts of all biology graduate students as of Fall 2006 indicates that our students are performing well in their classes.  Of the 13 currently enrolled students and 6 students who have already graduated, the average GPA is 3.70.  The lowest GPA among this group is 3.23.  Overall, this shows that students are successful in learning course-specific content and developing critical thinking skills.

3.  Research Presentation

All thesis students are expected to present their research at appropriate regional scientific meetings (e.g., Arkansas Academy of Science, Southwestern Association of Naturalists).  If possible, students are also encouraged to attend national and international scientific meetings.  The successful participation of students in these endeavors provides positive assessment of the program.  As a measure, the percentage of students giving oral or poster presentations at regional, national or international professional meetings and the percentage of students publishing papers in peer-reviewed journals or books is tracked.  We are currently collecting data on this assessment instrument and will include it in next year’s assessment report.

4.  Seminar Presentation

Graduate students are trained to communicate scientific ideas in both written and oral formats.  All students are required to enroll in graduate seminar (BIOL 7191) for three semesters where they present at least two seminars during their graduate experience.  Seminars are held in conjunction with the Applied Biosciences graduate program.  Students attend and critique seminars from experts in many fields of biology and bioinformatics.  Seminars form an important part of the student's graduate education and frequently attract faculty and student audiences from several departments and universities.  Each student delivers a seminar concerning his or her research progress to date or a one-hour departmental seminar on another topic. In addition, thesis students must present a seminar as part of their thesis defense.  These presentations provide experience in presenting original scientific research to a diverse audience. 

5.  Exit Exams

Coursework only students are required to complete a written final examination, to be administered and evaluated by an advisory committee with the same rigor as thesis students.  The exit exam requirement was implemented in Fall 2004.  Only one student has completed the non-thesis option since this program change was implemented.  Based on the summary report of this student’s advisory committee, the student’s performance on the exit exam was considered exemplary.
Although the exit exam requirement was implemented to impart a comparable degree of rigor to the non-thesis program as the thesis program, many faculty in the department feel that there is still a significant disparity between performance expectations of thesis and non-thesis students.  Therefore, the department is currently considering a motion submitted by the Biology graduate committee to change the non-thesis program from a Masters of Science to a Masters of Arts degree.

Data on Student Enrollment and Graduation

Table 1.  Student enrollment in the Biology Masters program by year

	
	Thesis Option
	Non-thesis Option

	
	General Track
	Cell/Molecular Track
	

	2000
	1
	
	

	2001
	3
	
	2

	2002
	5
	
	1

	2003
	3
	1
	1

	2004
	2
	2
	

	2005
	3
	1
	

	2006
	
	2
	

	2007
	
	
	1

	TOTAL
	17
	6
	5


Table 2.  Graduates of the Biology Masters program by year

	2002
	3

	2003
	3

	2004
	0

	2005
	4

	2006
	2

	2007
	1

	TOTAL
	13


Placement data for graduates of the Biology Masters program.

To the best of our knowledge, all graduate of the Biology Masters program have found employment in their field or have entered medical school or Ph.D. programs.  We are currently collecting specific data for student placment.

Goals of the Biology Graduate Program

1. Continue to increase the number of graduate students in the program.

2. Increase number of graduate assistantships.

3. Increase stipends for graduate assistantships.

4. Provide more 12 month graduate assistantships.

5. Increase recruitment activities.

6. Increase number of graduate course offerings.

7. Offer more graduate courses in summer.

8. Increase levels of graduate student support through external grants.

9. Develop an orientation program for incoming students.

10. Develop a laboratory rotation sequence for first semester students.

11. Increase faculty expertise in specific fields (aquatic biology, bionanotechnology, entomology, herpetology, population genetics, virology) in order to attract graduate students in these fields.

Assessment cycle:  
The Biology graduate program will perform an assessment every three years.
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