Department of Biology Planning Website

Program and Learning Outcomes and Assessment

Biology Department Program Outcomes

Program Outcome I:

To continue development of the Ph.D. graduate program in environmental sciences.   

Assessment Method:

This goal is assessed by tracking the number of students enrolled in the program and by using exit interviews to evaluate effectiveness of educational experiences.  

Results:

The fourth Ph.D. graduate in the Biology Concentration graduated in May 2005 (one a year has graduated since 2002). Five students are currently enrolled in the concentration, and one or two more are being considered for acceptance during 2005-2006. To meet our goal, enrollment in the program must increase, requiring additional university support for stipends. Informal interviews with recent graduates indicate that they are pleased with the education received at TTU. 

Action Plan for 2005-06 Based on Results:

We intend to develop a standardized form that will request feedback on specific issues. This form will be given to all students of our M.S. and Ph.D. programs during their last semester, and this form will replace the exit interview process.

Program Outcome II:

Increase undergraduate student enrollment through recruitment, retention, and marketing.  

Assessment Method:

This goal is assessed by comparing enrollments from year to year.  

Results:

Enrollment in the Biology B.S. degree program increased slightly from 171 to 176 students between 2003-2004 and 2004-2005 (as compared to 150 in 2002-2003).  Enrollment in the WFS B.S. degree program decreased slightly from 110 to 100 students between 2003-2004 and 2004-2005 (as compared to 116 in 2002-2003). Enrollment in the M.S. degree program increased from 31 to 34, and enrollment in the Ph.D. concentration decreased from seven to five. 

Action Plan for 2005-06 Based on Results:

The third year of our assessment indicates that enrollment in the WFS B.S. program is on a slight decline, but it is increasing slightly in the BIOL B.S. program.  We need to continue monitoring to determine if this trend is genuine or a reflection of unusually large graduating classes during the last two academic years. In addition, we need to examine enrollment trends in specific concentrations to better understand changes in enrollment levels, and we need to compare these trends to those at other universities. We intend to make these comparisons during the next academic year to determine if this goal should be retained beyond the next FY.  

Program Outcome III:

Make progress toward affirmative action objectives.   

Assessment Method:

This goal is assessed by comparing minority and women enrollments from year to year.  

Results:

Over half of all Biology B.S. majors are female (60.6% in 2004-2005). However, only 11 of 176 majors belonged to ethnic minorities (9 African American, 1 Hispanic, and 1 African).  Females composed 16.2% of all WFS majors in 2004-2005, as compared to 18.1% in 2003-2004, 33.6% in 2002-2003, and 23.1% in 2001-2002.  There were no minority students in the 2004-2005 WFS B.S. program.
Action Plan for 2005-06 Based on Results:

We consider the average female : male ratio satisfactory in the WFS field, which is traditionally male-dominated; and we suspect that the annual variation may be a non-significant artifact associated with differences in gender ratios in graduating classes. However, the recent trend in the WFS degree and the increasing ratio of females in the Biology degree exhibit a pattern that justifies additional analysis and interpretation. We intend to pursue this analysis next year through interviews with our undergraduate majors in both programs. We will continue in our efforts to recruit under represented groups. However, we are questioning the effectiveness of our current efforts in recruiting minority students for the B.S. program, and we are considering focusing on recruiting minority students for the graduate programs. We intend to target traditional minority institutions that have undergraduate programs compatible with our primary areas of research (i.e., environmental biology and wildlife and fisheries) and recruit through institutional contacts. One faculty member and two graduate students visited a traditionally minority institution in spring 2005, and we will assess the effectiveness of this technique by monitoring interest by students from this institution.
Program Outcome IV:

Expand and improve faculty development efforts.   

Assessment Method:

This goal is assessed by comparing development activities in faculty activity reports from year to year.  

Results:

Only two faculty members did not indicate participation in development activities during 2004-2005. However, most of these activities were funded by external grants and contracts or personal funds. Two faculty members received funds from the College Development Fund, and one acquired partial funding from the Office of Academic Affairs. 

Action Plan for 2005-06 Based on Results:

A special committee has been formed to study differential teaching loads in the department, and recommendations from this committee will be presented to departmental faculty next year, perhaps influencing aspects of this goal in future years.  

Program:  B.S. Biology

Concentrations and Options (abbreviations):

Biology Concentration (BIOL)


Botany Option 


Marine Biology Option 


Microbiology Option 


Zoology Option 

Cellular and Molecular Biology (BIBC)

Environmental Biology (BIEB)

Health Sciences Biology (BIHS)

These concentrations and options are considered "content pathways" to essentially the same set of outcomes; these outcomes are listed below.
Biology Assessment Indicators:

ETS Biology Field Exam 

Biology Department Senior Questionnaire (Exit Survey)

Student Organization Participation Lists

Scientific Method Questionnaire

B.S. Biology Student Learning Outcomes:

Learning Outcome I:

Biology majors will be able to demonstrate a command of the general principles in the various subdisciplines in biology by achieving a mean score approaching the mid-point range of national averages on four sections of the national standardized biology ETS exam. These sections are cell biology, molecular biology and genetics, organismal biology, and evolution and ecology.   
Assessment Method:

Assessment is based on students' performance on standardized ETS exams.   We evaluate subdiscipline weaknesses, and improve our students' skills in these areas by devoting more time to these topics in our courses. 

Results:

Scores of senior biology majors on the ETS subject exams were generally below national averages between 1999 and 2004.  Within most cohorts, students achieved scores approaching or slightly exceeding national averages on one or more sections, but there was no consistency in performance associated with specific subjects.

Action Plan for 2005-06 Based on Results:

The department will continue to administer this exam because it provides the most meaningful comparison to university programs elsewhere.  However, the lack in consistency among the results limits our abilities to use the ETS exam for planning purposes.  During the next year, the departmental planning committee will more critically analyze these results by examining performance of individual students on various subject tests.  We also will emphasize the importance of these exams because some students perform poorly because they do not take them seriously.  

Learning Outcome II:

At least 25% of all biology majors will participate in extracurricular activities related to their discipline. These activities will include club membership, special field trips that are not class related, undergraduate research studies, and attendance at scientific meetings.   

Assessment Method:

This goal is assessed from two different directions. Club advisors and activity leaders are asked to provide a list of participants of each extracurricular activity. Graduating seniors also are asked to complete a short questionnaire concerning these activities at the time they take the major field exam, including an assessment of how valuable they considered the experiences.
Results:

During the past two years, over 85% of graduating biology majors have indicated that they participated in extracurricular activities while at TTU, and almost 80% of them have indicated that these experiences contributed positively to their education.  Prior to 2001-2002, our assessment tool was suspect, and we could account for only a 25% participation rate.  The senior questionnaire that was initiated in 2002-2003 has provided a more realistic estimate that is consistent with our impressions. 

Action Plan for 2005-06:

We will continue to use this learning outcome goal, but we will raise the desired participation rate to be consistent with current patterns of student participation.  The departmental planning committee will revise the senior questionnaire to provide more detailed information about activities that are most valuable to undergraduate students.  We will continue to provide extracurricular opportunities as listed below in the “Recent Improvement” section. 

In the Marine Biology option of the Biology B.S. degree, students must complete two summer courses at the Gulf Coast Research Laboratory (GCRL) in Ocean Springs, Mississippi.  We chose the GCRL because students from affiliate institutions, including TTU, are not required to pay out-of-state tuition and fees.  In turn, TTU pays an annual fee to the University of Southern Mississippi (USM), the host institution for the GCRL; this arrangement is the full extent of our affiliation.  The GCRL web site is located at: http://www.usm.edu/gcrl/site_map/flash.php.

Courses taken at the GCRL and later transferred to TTU are evaluated at several levels.  All courses are approved by USM, an institution accredited by the Southern Association of Colleges and Schools.  Many of the GCRL courses are included in the TTU catalog and were previously approved by the College and University Curriculum Committees through traditional procedures.  Courses not in the TTU catalog (e.g., new courses) require the submission of substitution forms in order to be treated as required GCRL courses; these courses are evaluated by the Chair of the Department of Biology, who forwards the forms to the Associate Dean of Arts and Sciences and to the Office of Records.

TTU faculty regularly make on-site visits to the GCRL (three in the past ten years), and each year the TTU Marine Biology Advisor discusses course offerings with the GCRL Director.  TTU’s continuing relationship with the GCRL is reviewed annually by the TTU Biology faculty as a whole, based on input from the undergraduate advisor and students who have received credit through the GCRL.
Learning Outcome III:

All students completing a degree in biology at Tennessee Technological University will have acquired abilities to use scientific reasoning as codified by the structured process commonly known as the scientific method. Faculty in the Department of Biology recognize that some formal introduction to general scientific reasoning is essential in all scientific disciplines. Although there is no agreement on one formal definition of "the scientific method", most scientists concur that the following steps are included: 1) a problem is observed, 2) inductive reasoning is used to develop a testable hypothesis, 3) experimentation and data acquisition, 4) deductive reasoning is used to predict and explain the outcome of the experiment, 5) acceptance or falsification of the hypothesis, and 6) reiteration of the process with a revised hypothesis.   

Assessment Method:

To assess achievement of this goal, surveys are administered to students in selected classes that determine the degree to which students have learned the scientific method and to determine if they agree that our classes are adequately teaching the scientific method. The level of understanding of the scientific method also is evaluated for students who conduct undergraduate research projects.   

Results:

During the last two years, students completing our BIOL 1000 class (Introduction to Scientific Methods) have correctly answered 74% of questions associated with the scientific method.  Students completing BIOL 3920, the upper division equivalent to this class, have correctly answered 85.5% of questions, perhaps indicating long-term retention of elements of this approach. 

Action Plan for 2005-06:

The departmental planning committee will evaluate the tool associated with this goal to determine if it should be modified to provide more meaningful results.  The committee also will recommend additional classes in which it can be administered and approaches that instructors may wish to use to ensure that our students are well versed in the scientific method.

Process for Analyzing and Using Assessment Results
The chair of the department ensures that surveys and exams are administered.  The departmental planning committee meets several times per year to analyze data and interpret results.  Recommendations for new goals and/or survey tools or modifications to provide more meaningful results are discussed at departmental faculty meetings and voted upon before implemented.  Each year, these procedures and results are discussed with the dean at the chair evaluation meeting.

Examples of Recent Improvements

Although most students respond satisfactorily on the scientific method survey, we are somewhat disappointed in the results.  We have recently revised a number of our lower division laboratory courses to better teach the scientific method (i.e., an experimental component has been added).  In addition, instructors are collaborating to ensure that the scientific method is being taught in appropriate courses and with a consistent focus.  We will continue to monitor results from this questionnaire in an attempt to develop additional strategies to improve in this area.

Senior questionnaires and discussions with individual students have indicated that professional extracurricular activities are considered an integral part of their educational experience.  Consequently, we have intensified efforts to provide extracurricular opportunities.  We are inviting outside seminar speakers more regularly, and departmental faculty members are presenting special seminars more often.  We strongly encourage participation at professional meetings, and we often provide funds to help defray student travel expenses.  We have incorporated a component in BIOL 1000 (Introduction to Biological Methods) that provides information on internship opportunities, student organizations, and undergraduate research opportunities.  These efforts seem to be successful because over 85% of undergraduate majors indicate that they participate in one or more activity, with most participating in several.  

Program:  B.S. Wildlife and Fisheries Science

Concentrations (abbreviations):

Conservation Biology (WFSC)

Fisheries Science (WFSF)

Wildlife Science (WFSW)

These concentrations are considered "content pathways" to essentially the same set of outcomes; these outcomes are listed below.
WFS Assessment Indicators:

ACAT Biology Field Exam

Biology Department Senior Questionnaire (Exit Survey)

Student Organization Participation Lists

Scientific Method Questionnaire

B.S. WFS Student Learning Outcomes:

Learning Outcome I:

Wildlife and fisheries science majors will be able to demonstrate a command of general biology and the general principles in the various subdisciplines in natural resources management by achieving a mean score approaching the mid-point range of national averages on five sections of the national standardized ACAT exam. These sections are ecology, vertebrate zoology, vascular botany, and forestry & wildlife. Invertebrate zoology will be assessed for fisheries and conservation biology majors only because wildlife majors are not required to take invertebrate zoology.   

Assessment Method:

Assessment is based on students' performance on standardized ACAT exams.   We evaluate subdiscipline weaknesses, and improve our students' skills in these areas by devoting more time to these topics in our courses. We also emphasize the importance of these exams because some students perform poorly because they do not take them seriously.   

Results:

Scores of senior WFS majors on the ACAT subject exams were generally above national averages between 1999 and 2004, with some cohorts achieving scores in the 70th and 80th percentiles in specific areas.  Scores on the forestry & wildlife subject area have varied from the 43rd to 86th percentile, but the most recent cohorts have scored lower than those from previous years.  This trend has alarmed us and resulted in a programmatic change.

Action Plan for 2005-06 Based on Results:

The department will continue to administer this exam because it provides the most meaningful comparison to university programs elsewhere.  The performance of our students on this exam indicates that we are achieving most of our goals in this area.  The recent trend of lowered scores in the forestry & wildlife subject area partially contributed to the creation of the WFS 4790 summer field course as discussed below (recent improvements section).  We also will emphasize the importance of these exams because some students perform poorly because they do not take them seriously.  

Learning Outcome II:

At least 25% of all wildlife and fisheries science majors will participate in extracurricular activities related to their discipline. These activities will include club membership, special field trips that are not class related, undergraduate research studies, and attendance at scientific meetings.   

Assessment Method:

This goal is assessed from two different directions. Club advisors and activity leaders are asked to provide a list of participants of each extracurricular activity. Graduating seniors also are asked to complete a short questionnaire concerning these activities at the time they take the major field exam, including an assessment of how valuable they considered the experiences.
Results:

During the past two years, over 85% of graduating WFS majors have indicated that they participated in extracurricular activities while at TTU, and over 90% of them have indicated that these experiences contributed positively to their education.  Prior to 2001-2002, our assessment tool was suspect, and we could account for only a 30% participation rate.  The senior questionnaire that was initiated in 2002-2003 has provided a more realistic estimate that is consistent with our impressions

Action Plan for 2005-06:

We will continue to use this learning outcome goal, but we will raise the desired participation rate to be consistent with current patterns of student participation.  The departmental planning committee will revise the senior questionnaire to provide more detailed information about activities that are most valuable to undergraduate students.  We will continue to provide extracurricular opportunities as listed below in the “Recent Improvement” section. 

In the Marine Biology option of the Biology B.S. degree, students must complete two summer courses at the Gulf Coast Research Laboratory (GCRL) in Ocean Springs, Mississippi.  We chose the GCRL because students from affiliate institutions, including TTU, are not required to pay out-of-state tuition and fees.  In turn, TTU pays an annual fee to the University of Southern Mississippi (USM), the host institution for the GCRL; this arrangement is the full extent of our affiliation.  The GCRL web site is located at: http://www.usm.edu/gcrl/site_map/flash.php.

Courses taken at the GCRL and later transferred to TTU are evaluated at several levels.  All courses are approved by USM, an institution accredited by the Southern Association of Colleges and Schools.  Many of the GCRL courses are included in the TTU catalog and were previously approved by the College and University Curriculum Committees through traditional procedures.  Courses not in the TTU catalog (e.g., new courses) require the submission of substitution forms in order to be treated as required GCRL courses; these courses are evaluated by the Chair of the Department of Biology, who forwards the forms to the Associate Dean of Arts and Sciences and to the Office of Records.

TTU faculty regularly make on-site visits to the GCRL (three in the past ten years), and each year the TTU Marine Biology Advisor discusses course offerings with the GCRL Director.  TTU’s continuing relationship with the GCRL is reviewed annually by the TTU Biology faculty as a whole, based on input from the undergraduate advisor and students who have received credit through the GCRL.

Learning Outcome III:

All students completing a degree in wildlife and fisheries science at Tennessee Technological University will have acquired abilities to use scientific reasoning as codified by the structured process commonly known as the scientific method. Faculty in the Department of Biology recognize that some formal introduction to general scientific reasoning is essential in all scientific disciplines. Although there is no agreement on one formal definition of "the scientific method", most scientists concur that the following steps are included: 1) a problem is observed, 2) inductive reasoning is used to develop a testable hypothesis, 3) experimentation and data acquisition, 4) deductive reasoning is used to predict and explain the outcome of the experiment, 5) acceptance or falsification of the hypothesis, and 6) reiteration of the process with a revised hypothesis.   

Assessment Method:

To assess achievement of this goal, surveys are administered to students in selected classes that determine the degree to which students have learned the scientific method and to determine if they agree that our classes are adequately teaching the scientific method. The level of understanding of the scientific method also is evaluated for students who conduct undergraduate research projects.   

Results: 

During the last two years, students completing our BIOL 1000 class (Introduction to Scientific Methods) have correctly answered 74% of questions associated with the scientific method.  Students completing BIOL 3920, the upper division equivalent to this class, have correctly answered 85.5% of questions, perhaps indicating long-term retention of elements of this approach. 

Action Plan for 2005-06:

The departmental planning committee will evaluate the tool associated with this goal to determine if it should be modified to provide more meaningful results.  The committee also will recommend additional classes in which it can be administered and approaches that instructors may wish to use to ensure that our students are well versed in the scientific method.

Process for Analyzing and Using Assessment Results
The chair of the department ensures that surveys and exams are administered.  The departmental planning committee meets several times per year to analyze data and interpret results.  Recommendations for new goals and/or survey tools or modifications to provide more meaningful results are discussed at departmental faculty meetings and voted upon before implemented.  Each year, these procedures and results are discussed with the dean at the chair evaluation meeting.

Examples of Recent Improvements

One of the most often cited suggestions for improvements on senior questionnaires is additional classes with more field experience.  After studying this issue and comparing our program to other WFS programs, we have changed the curriculum, effective January 2005, to incorporate a summer field experience, WFS 4790 (Wildlife Techniques – 6 credit hours).  Students will be required to participate in day-long field exercises for the entire first term of summer school.  WFSW majors will be required to take this course, and it will be a guided elective for WFSC and WFSF majors.  Subjects covered in the course will include topics that are difficult to cover completely in a traditional lab setting because of time constraints. 

Although most students respond satisfactorily on the scientific method survey, we are somewhat disappointed in the results.  We have recently revised a number of our lower division laboratory courses to better teach the scientific method (i.e., an experimental component has been added).  In addition, instructors are collaborating to ensure that the scientific method is being taught in appropriate courses and with a consistent focus.  We will continue to monitor results from this questionnaire in an attempt to develop additional strategies to improve in this area.

Senior questionnaires and discussions with individual students have indicated that professional extracurricular activities are considered an integral part of their educational experience.  Consequently, we have intensified efforts to provide extracurricular opportunities.  We are inviting outside seminar speakers more regularly, and departmental faculty members are presenting special seminars more often.  We strongly encourage participation at professional meetings, and we often provide funds to help defray student travel expenses.  We have incorporated a component in BIOL 1000 (Introduction to Biological Methods) that provides information on internship opportunities, student organizations, and undergraduate research opportunities.  These efforts seem to be successful because over 50% of undergraduate majors indicate that they participate in one or more activity, with most participating in several.  

Program:  M.S. Biology

Biology Assessment Indicators:

Graduate Oral Exams 

Graduate Seminar 

Graduate Theses 

Student Organization Participation Lists

M.S. Biology Student Learning Outcomes

 

Learning Outcome I:

All Master of Science candidates in the Department of Biology will be able to demonstrate a command of principles of general biology and the specialized disciplines in their area of interest.

Assessment Method:

The command of biological principles is evaluated through comprehensive oral exams administered by individual graduate faculty committees near the completion of each student’s program.  The student’s advisor keeps notes on what questions are asked and which ones are answered correctly and to what level (e.g., partially vs. completely).
Results:

Students have performed well on their oral exams, and all students have passed these exams during the past few years.  

Action Plan for 2005-06 Based on Results:

The departmental graduate policies committee will evaluate the policy of keeping records of student performance and recommend additional refinements on ways to ensure consistency among oral exams.

Learning Outcome II:

All Master of Science candidates in the Department of Biology will participate in extracurricular activities related to their disciplines.  These activities will include student organization membership, special field trips that are not class related, involvement in research activities of other graduate students, and attendance at scientific meetings.

Assessment Method:

Extracurricular activities are monitored by graduate student advisors and reported each year in annual reports.  
Results:

Almost all graduate students participate in numerous activities, including seminars, professional meetings, and student organization activities.  Based on annual reports, a very high percentage are making presentations at scientific meetings, and the quality of final seminars indicate that we are excelling in this area. 

Action Plan for 2005-06 Based on Results:

We will continue to monitor these activities and encourage participation.  Funds will be identified to provide additional opportunities, and attempts will be made to ensure that graduate students as aware of all funding opportunities (e.g., the college student travel fund). 

Learning Outcome III:

All Master of Science candidates in the Department of Biology will acquire abilities to use scientific reasoning as codified by the structured process commonly known as the scientific method.
Assessment Method:

Abilities to use scientific reasoning are evaluated by graduate faculty committees when reviewing student theses and by the entire department when students present their research findings in required seminars at the end of their programs.  Students are assigned a grade based on a subjective evaluation of their presentations by three faculty members chosen by the seminar coordinator.  Advisors are not allowed to grade the seminar of their graduate students.
Results:

Critical reviews of theses and seminars have indicated that most graduate students have mastered scientific reasoning.  Most students deservedly receive a grade of “A” on their seminars, and sections of most theses are later published in peer-reviewed journals.  Consequently, we believe that this learning outcome is being met at a very satisfactory level. 

Action Plan for 2005-06 Based on Results:

The departmental graduate policies committee will discuss alternative approaches to evaluate this learning outcome and to determine if additional tools need to be developed.

Process for Analyzing and Using Assessment Results
Individual graduate committees, usually consisting of three faculty members from the department, are the primary units that ensure quality is maintained and that departmental goals are being met.  The departmental graduate policies committee meets regularly and formulates suggestions on all policies governing the M.S. program.  Recommendations for new goals and/or modifications to provide more meaningful results are discussed at departmental faculty meetings and voted upon before implemented.  

Examples of Recent Improvements

The graduate program is currently growing, and graduate students are now conducting research in areas not represented until recently in the department (e.g., animal nutrition and animal behavior).  To ensure that all graduate students are provided sufficient coursework to become proficient in their chosen area (i.e., to help meet goal #1), we recently have added several courses to our list of offerings.  We will continue to monitor enrollment trends in individual courses to ensure that appropriate graduate courses are offered.

Graduate students have indicated that professional extracurricular activities are an integral part of their educational experience.  Consequently, we have intensified efforts to provide extracurricular opportunities.  We are inviting outside seminar speakers more regularly, and departmental faculty members are presenting special seminars more often.  We strongly encourage participation at professional meetings, and we often provide funds to help defray student travel expenses.  Individual advisors generally encourage their graduate students to give an oral or poster presentation at one or more scientific meetings during their M.S. programs.  These efforts seem to be successful because almost all graduate students participate in numerous activities, including seminars, professional meetings, and student organization activities.  

