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Mission Statement and Departmental Goals

The fundamental mission of the Biology Department is to provide students an environment that encourages learning, communication, critical thinking, and scholarship in Biology.  The Department aspires to foster teaching and learning in accordance with the most current knowledge and the science literacy standards of the National Science Foundation (NSF), and strives to provide service and research to assist and benefit western North Carolina and society in general. We also support the NSF goals of training well-qualified science teachers for all levels of instruction; preparing students for immediate careers in the sciences; and integrating research into our teaching program as a means of preparing our majors for graduate and professional programs, and future careers in the Biological Sciences. Finally, we expect the skills and knowledge students gain from their experiences in the Biology Department will contribute toward their development as productive citizens in society, regardless of their future career paths. 
Degree Requirements

The Biology major at Western Carolina University is a 120-hour Bachelor of Science degree, including 42 hours in Liberal Studies and 72 hours in the major.  Within the degree, students must choose from one of four concentration areas: General Biology (GB), Molecular Biology (MB), Pre-Health Professional Biology (PHPB) or Ecology and Evolutionary Biology (EEB). These concentrations allow students to focus their academic work in one of four directions: broadly in Biology (GB); on applying molecular skills to solve modern problems such as biofuels (MB); on continuing their education in graduate or professional school (PHPB); or on field-based applications of biology (EEB).  
All students complete a core of 19 hours, which includes an introduction to general principles of biology (BIOL140, 141), and an examination of genetics (BIOL240) and ecology and evolution (BIOL241).  All students complete minimum of three hours of senior research (BIOL495/498/499 sequence or BIOL480).  In addition, students obtain both breadth and depth in the various disciplines within biology by completing 25 hours of 300/400 level biology course electives within the concentrations and the core. 

In addition to the required coursework within the Department, the BS in Biology includes a requirement of eight hours of mathematics (MATH140, 170), 12 hours of chemistry (CHEM140, 241, 242, 272) and eight hours of physics (PHYS130, 131). The mathematics courses are intended to help students to understand mathematical models used in biology and to analyze quantitative data. Knowledge gained from the required chemistry and physics courses is essential to understanding functions of biological systems at all levels; from cells to organisms to ecosystems.
The overall outcomes of the required and elective courses within Biology and outside the department (chemistry, physics, mathematics, Liberal Studies) are that students will gain information from a variety of contexts, students’ ability to solve complex problems will be improved, and students will be able to communicate effectively and responsibly.  This QEP is designed help assess these goals and to ensure students develop connections between skills and knowledge gained within the Biology Department, and are able to apply this experience to ‘real world’ scenarios that will contribute toward their development as productive and responsible citizens in society.
The Biology Department also offers graduate degrees in Biology including a M.S., M.A.T., and M.A.Ed. (comprehensive science or two-year college teaching). Only the B.S. degree is being addressed in this QEP document.
Educational Goals

The idea of “introduction to, practice with, and competence in” is a fundamental premise of the Biology QEP. They reflect our desire for students to: 
1) Have a strong biological knowledge base (see Educational Goal #1 described below);
2) Have the ability to integrate and apply their biological knowledge to solve novel problems (see Educational Goal #2 described below); 
3) Enter society with the knowledge and skills to become productive members of the world community (see Educational Goals # 3 and #4 described below). 
Educational Goal #1: Biology students will be able to apply and integrate biological knowledge across the diverse areas of biology and related disciplines.

After three years of assessment and extensive discussion, the Biology Department revised its curriculum. The new curriculum began Fall Semester 2006 and emphasizes understanding and applying biological concepts. One of the guiding ideas of the updated curriculum was to enhance the degree to which students apply the knowledge they have gained in other courses required in the major (chemistry, physics, mathematics) to the discipline of biology.  

Lower Division Core

The two introductory courses (BIOL140/141) are based on the idea that “Understanding the unity and diversity of life requires mastery of a set of fundamental concepts.” (Bio2010: transforming undergraduate education for future research biologists, National Research Council, Committee on Undergraduate Biology Education to Prepare Research Scientists for the 21st Century).  The purpose of these two courses is to introduce the fundamental concepts that are essential to the development of biological inquiry as identified by the National Research Council.  These concepts include the nature of organismal evolution; anatomy; reproduction; physiology; behavior, and an understanding of macromolecules; cell structure and function; cell cycle; mitosis and meiosis; energy and energy harvesting pathways; basic genetics; and molecular biology.  BIOL 140 and 141 also introduce students to the analytical and technical skills used in applying the scientific method to ask and answer questions through investigation, and to prepare and present technical scientific reports. These communication skills also help achieve Educational #2 (see description below).
The sophomore level courses (BIOL240/241) provide students with the basic tools of molecular, quantitative and population genetics, as well as providing a broad overview of the fields of ecology and evolution. At the completion of these two courses, students are expected to be able to: 
· Explain gene transmission and inheritance; 
· Identify gene sequences and explain gene regulation; 
· Explain how genetic changes lead to evolutionary changes in a population over time; 
· Calculate changes in allelic frequency in a population over time; 
· Present in-depth analysis of a genetic topic using scientific literature; 
· Describe organism- and population-level responses to environmental change (including autecology, natural selection, and speciation); 
· Describe population dynamics and community and ecosystem processes. 

In these courses, students continue to develop their technical and communication skills, as well as continue practice with the scientific method. In addition, students have opportunities to integrate and apply different biology, chemistry, physics and mathematical concepts, as well as gain hands on experience with research and cooperative work. 
The biology core (BIOL140, 141, 240, 241) is about the essentials of biology and the four courses are connected by the fundamental basis of all biology: evolution through natural selection.  BIOL140 connects to the other courses by providing the basics regarding cell structure and function. In this course students see how evolution has shaped cell form and function and this provides the connection to BIOL141.  BIOL141 shows students how evolution by natural selection has led to diversity and how basic cell structure and function relate to the anatomy and physiology of organisms. Students should begin to understand the hierarchical nature of biology.  BIOL240 shows how traits are passed from generation to generation and illustrates how evolution works at a molecular level. By examining evolutionary mechanisms, BIOL241 builds on the concepts of diversity of organism presented in BIOL141 by illustrating the evolutionary trends and relationships among organisms, as well as their relationship to their environment.  Together these four courses show the relationship between molecules, cells, tissues/organs, organisms, populations, communities and the biosphere.  In addition, these four core courses provide the links and background understanding to prepare students for the more specialized topics presented in junior/senior level courses. BIOL240 and 241 in particular are designed to connect the basic to more advanced concepts. As part of the Biology QEP, faculty are engaged in discussions to develop deliberate connections that can be better articulated to the students, and to better clarify the progression of skills expected as students move through the four-year Biology program. 
Upper Division Courses
It is expected that students gain both depth within and breadth across the disciplines in biology through their selection of 300- and 400-level courses.  To achieve this goal while also providing flexibility to students, the upper level courses are divided into five categories representing the major disciplines within biology.  These categories are Cell and Molecular Biology (CM), Ecology and Evolution (EE), Biotechnology (BT), Organismal Biology (OB) and Conservation Biology (CB). Courses from Chemistry, Geology, Natural Resources Management, and Philosophy and Religion are also included in some of these categories. Students complete a required number of courses from within categories associated with their chosen concentration (depth), but they also must complete a minimum number of courses in each of the five categories (breath).  These upper-division courses are expected to provide advanced knowledge in biology, but also include more in-depth opportunities to improve students’ critical thinking skills and their ability to think as responsible scientists. Students have the opportunity to integrate material from numerous disciplines in these courses and learn in a number of different settings including lectures, laboratory and the field. The Biology QEP will help students develop a coordinated set of skills (see Educational Goal #2) as well as help them identify connections between courses.  As part of the QEP, biology faculty are identifying skills we expect our students to gain, and connections we expect our students to make among and within the grouping of courses in the above mentioned categories.

The capstone experience for biology students is a senior research course; either the Senior Thesis series: BIOL495, 498, 499 (4 credits total) or Research in Biology: BIOL480 (3 credits).  Senior research provides students the opportunity to synthesize knowledge, and demonstrate competence in technical; communication; and analytical skills by applying their knowledge and skills to a biological problem.  Students work with a faculty mentor and write a research proposal, implement their research, present a technical, scientific talk or poster, and prepare a report or thesis 
based on their research results. The Biology QEP includes improvement of this capstone experience as described below in the section titled: “QEP Senior Engagement Experience”.
Educational Goal #1 Learning Outcomes: 

Upon completion of the biology curriculum students will have gained:
1) An understanding of the basic principles of biology and how they are connected by evolutionary processes;
2) The ability to perform basic biological investigations;
3) The ability to apply biological principles across the disciplines of biology;
4) The ability to apply mathematical, chemical and physical concepts/applications to biological problems;
5) The ability to effectively communicate scientific information, both orally and in written form;
6) The ability to learn cooperatively and work in teams.
Educational Goal #2: Biology students will develop sets of quantitative skills, communication skills, and technical skills that will enable them to be successful contributors to the sciences and to society.

Collection; analysis; and interpretation of scientific data, and presentation of this data in oral and written formats are essential skills for all biologists regardless of their career paths. Students must have the ability to research scientific databases and understand the results being presented.  They must be able to take information and present it in a logical manner in their own words. And, they must have the critical thinking skills to defend scientific arguments.  These skills will prove invaluable in any situation the student encounters upon graduation, be it in the work place or professional school. 
Effective communication of science requires a minimum proficiency in mathematics and statistics.  Students can not evaluate research results (their own, or that of others) if they do not understand the statistical concepts and mathematical procedures involved in the design, implementation, and analysis of investigations.  Further, the efficient use of mathematics and statistics increasingly demands proficiency in the use of computers.  Thus, the Biology QEP includes an increase in the incorporation of quantitative and technological skills throughout the curriculum that are necessary for the discipline.
Development of communication skills is initiated in the introductory core biology courses (BIOL140, 141, 240, 241) where students prepare scientific research papers and technical laboratory reports.  In addition, students interpret and present scientific information in oral formats.  In upper-level courses, students continue to build on and improve their writing and oral communication skills through these same types (but more advanced) of scientific research papers and technical laboratory reports. The capstone course provides students the opportunity to apply all these skills during their individual investigation of a biological problem. 

Quantitative skills will be gained in the required mathematics courses (MATH140: (Introductory Calculus and MATH170: Statistics), and applied in introductory biology, chemistry and physics courses.  For example, students use basics statistics to analyze data in BIOL240 and 241. In addition, students apply quantitative skills as they perform guided investigations in their core biology classes. These guided investigations provide opportunities to learn how to collect quantitative data, as well as how to interpret and analyze such data.  In upper-level courses and in the capstone research experience, students learn how to design their own research projects and to apply their quantitative skills to the data they obtain.
Technology skills are introduced and practiced in all biology courses.  Students are introduced to the effective use of scientific/library databases in their core biology classes.  They will subsequently use these skills in all their other biology classes for such purposes as writing research papers or technical laboratory reports.  The use of spreadsheets and presentation software will also be introduced in the core classes and further developed in upper-level courses.  These skills are used to improve competencies in oral and written presentations and reports. Finally, students learn to use laboratory and field equipment in all their laboratory classes and in the capstone research experience. For example, students learn how to use PCR and electrophoresis equipment in BIOL140, microscopes in BIOL141, DNA databases in BIOL240 and how to perform animal surveys in BIOL241. The skills which are introduced in the core courses become more advanced as students practice them in upper-level courses and the capstone research experience.
Educational Goal #2 Learning Outcomes:
Courses in the Biology Department are aimed at allowing students to develop ever-increasing levels of skills.  The introductory course series familiarizes students with the ideas of what it means to write effectively in science, how to perform database searches and how to quantitatively analyze their investigational results.  In addition, students begin to develop oral communication skills via in-class and out-of-class presentations. As students progress to upper-level courses they will have the ability to choose from numerous subjects but in all cases their basic study skills will need to be in place and they will have to become more savvy at integrating technology into their assignments.  Every biology course requires writing papers in a manner suitable to scientific discourse and emphasizes the use of proper investigational design.  In the upper-level courses students gain more experience in defending their scientific arguments and in presenting data they have generated to the scientific public. Together these skills help students become critical thinking individuals with the ability to write and orally communicate responsibly across the curriculum.
Students are expected to demonstrate competence in the following skills:
1. Communication Skills
· Present data in written and oral formats appropriate for biological technical scientific papers;
· Write in a logical, cohesive, and concise manner; 
· Synthesize biological results from other scientists;
· Define and support a thesis statement;
· Use in-text citations and understand what plagiarism is;
· Prepare, deliver and defend technical/scientific presentations, including graphical interpretations;
2.  Quantitative Skills
· Perform basic math skills used in algebra and calculus;
· Calculate, use and interpret basic descriptive statistics;
· Calculate, use and interpret basic statistical tests; 

· Design a basic research project or data collection scheme and to determine the statistical analyses required to interpret their data;
3.  Technology Skills
· Use spreadsheets for basic data management;
· Use presentation software;
· Use science/library databases effectively;
· Use laboratory and field equipment
Educational Goal #3: Students can conduct scientific investigations

An essential component of being a scientist is the ability to design, execute, interpret and present new scientific ideas.  This basic task is learned over a period of years and requires practice.  The first opportunity for such practice is in 100- and 200-level core where students are implementing guided investigations/demonstrations as they are learning basic scientific communication skills and laboratory equipment use. As students progress from 100-level to 400-level courses, the degree of instructor-involvement in guiding research implementation, analysis and question-development diminishes, permitting/forcing students to work more and more independently. The capstone research experience provides the final integrating experience where students are expected to demonstrate a relatively high degree of independence by designing their own research project, implementing appropriate methods to address their research objectives, interpreting their results and presenting new scientific ideas.  
Examples of knowledge and skills related to scientific investigation that students gain in the introductory core include:
· Understanding what constitutes a valid scientific question (BIOL140);
· Writing a basic technical laboratory report (BIOL140);
· Basic use of laboratory equipment to make accurate and precise measurements such as using a balance, pipettes, cylinders etc. (BIOL140);
· Performing basic guided experiments using techniques such as PCR and gel electrophoresis  (BIOL140);
· Performing accurate identifications of specimens and effective use of microscopes (BIOL140, 141);
· Sterile technique, culture of prokaryotes and simple eukaryotes (BIOL240);
· DNA sequences analysis (BIOL240);
· Increased practice with technical laboratory reports (BIOL240, 241);
· Performing literature searches and do in-class presentations (BIOL240, 241);
· Conducting animal surveys and human population dynamics  (BIOL241);
· Increased critical analysis of scientific literature/data (BIOL241);
· Improved skills in experimental design, data collection, interpretation and presentation (BIOL241);
All biology majors share the above set of skills. As majors progress through the Biology curriculum, students gain specialized training in their 25 hours of 300/400 level biology courses. Although the specialized skills vary depending on the specific suite of courses a student takes, the common goals of guided investigations and skills involved in preparation of technical reports and research papers, statistical analysis and presentations are included in all courses. For example, depending on the course students perform a variety of investigations ranging from animal behavior (BIOL471), enzyme kinetics (BIOL333), STR analysis (BIOL422), DNA cloning, Southern and western blotting (BIOL333), preparation and techniques of arthropod collecting, curation skills (BIOL470), measuring plant water relations and gas exchange (BIOL375), to analysis of community composition (BIOL425). But, all students are expected to progress in skills associated with scientific investigations, statistical analyses, preparation of technical reports and research papers, and presenting their work in oral and written formats regardless of the courses they are taking.  Progress in these common goals is demonstrated in the QEP engagement focus courses at the 300- and 400-level (see QEP sequence of courses below).

Educational Goal #3 integrates extensively with Goals #1 and #2. For example, Goal #3 combines students’ knowledge of biology principles (Educational goal #1) and the skills they mastered (Educational goal #2). However, Educational Goal #3 addresses the need for students to have specific technical skills critical to becoming active, contributing scientists, and to be able to gain employment or proceed to a graduate or a professional program upon graduation.  The cornerstone experience for gaining these skills is the capstone research experience (BIOL 495/498/499 sequence or BIOL480).  

Educational Goal #3 Learning Outcomes:
Students will learn a number of the above skills in the laboratory and field components of their biology, chemistry and physics courses.  This will provide the framework from which they proceed to their capstone research experience.  In the capstone, students will integrate skills they have learned across their curriculum and apply them to a novel problem(s).  Students will work under the guidance of a faculty mentor but will also share their experience with other students (see section on QEP Sequence of Courses below). 
Students will be able to:
1) Make accurate and precise measurements; 
2) Plan and implement basic investigations, both of a general nature and of a type suitable for their area of concentration;
3) Do literature searches and reviews that allow them to see what topics are of current interest in their area of concentration; 
4) Operate instruments and equipment particular to their area of interest

5) Successfully complete an advanced guided research project.
Education Goal #4: Students will have skills to develop their career path

The Biology Department is committed to ensuring that students know what steps they must take to be successful in the workplace.  Specifically, we feel that students need more guidance regarding courses, grades, overall GPA, admissions exams (GRE, MCAT, PCAT etc.), volunteer work and research experiences to be competitive in attaining their post-WCU goals.  Our QEP will develop a more structured approach to improve the quality of advising in these areas. Specifically, we want to ensure that students follow appropriate course sequences to be ready to apply to graduate school, professional schools or jobs upon completion of their junior year.  We will also advise students regarding which tests they need to prepare for that are required for admission to graduate or professional programs.  Included in advising plans will be recommendations for volunteer work, internships and research opportunities.  These experiences will not only help the student gain insight into the working environment they are seeking to enter, but will allow them to apply and integrate their course work knowledge.  All Biology faculty are trained in the basics of academic advising.  However, a more formal system of career advising and information dissemination strategies to ensure students reach the above goals are being developed as part of the QEP.
Educational Goal #4 Learning Outcomes:
Students will understand:

1) Academic progress and performance necessary to achieve their stated goals;
2) The role of undergraduate research in achieving their stated goals;  
3) Where to find information and entrance requirements for graduate/professional schools;
4) Where to find relevant summer work that will aid in future career pursuits.

QEP Sequence of Courses
Biology majors will have three specific levels of engagement with QEP which occur in the sophomore, junior and senior courses. It was decided not to include a freshman course engaged with the Biology QEP because there is no biology course specific to biology majors at the 100-level. Although the QEP engagement focus courses at the sophomore, junior and senior levels also have non-majors enrolled in them, the vast majority are biology majors.
Sophomore QEP engagement focus course
All biology majors must complete BIOL241: Introduction to Ecology and Evolution.  This course is an excellent focus point for the QEP since it occurs at the end of the 4-course core with three prerequisite courses required for all biology majors: BIOL140, 141 and 240. Therefore, BIOL241 provides the opportunity to weave the essential concepts in biology into a larger framework: ecology and evolution. In addition, students at this stage in their careers will have gained some of the scientific writing and research skills required to be successful in science. Therefore, BIOL241 will allow students to incorporate these skills into a coherent whole in a classroom setting.  

Course objectives for BIOL241 include basic content in population genetic processes; natural selection, speciation; population dynamics; community and ecosystem processes; and understanding basic underlying principles of biology. Skill development associated with BIOL241 includes the ability to write a scientific research paper; write a technical (laboratory) report; design novel investigations; implement novel investigations; and to use mathematical and statistical tools to analyze and interpret biological data. 

Students will be informed about the capstone research requirement (see Senior QEP engagement focus course described below) beginning in BIOL241 because this course completes the core and marks the point where students follow different concentrations and will be enrolling in one of the two Junior QEP engagement focus courses (see below). While enrolled in BIOL241, students will be required to complete a research interest form that includes a list of faculty with research topics from which to choose.  

Junior QEP engagement focus course
At the junior/senior level, the courses students are required to take vary depending on the concentration a student has selected. We will use two courses as our Junior QEP engagement focus courses; BIOL333: Cell and Molecular Biology (required for the Pre-Health professional and Molecular Biology concentration), and BIOL375: Methods in Ecology and Evolution (required for the Ecology and Evolutionary Biology emphasis area). Students pursuing the General Biology concentration are required to select either BIOL333 or BIOL375. Although the content in each of these two courses is specific to the particular course, both courses focus on integration of knowledge from previous coursework and include a multi-week research experience.  The research experience is incorporated part of the laboratory component and emphasizes investigational design and data collection; analysis and interpretation, and public presentation.  Teams complete research projects and present them in a poster session to the biology faculty. Discussions between faculty and students focus on the investigations and results being presented, and also on the relationship of the students’ work to the whole of biology.  
The content for each course is applied directly in the research experience. Some of the skills and experiences of the junior QEP engagement focus courses experience are shared with the sophomore experiences (BIOL 240 and 241), but we expect students to perform these shared skills and experiences at a more advanced level in BIOL333 and BIOL375. In BIOL333, students demonstrate understanding of structure and organization of genomes; protein structure and function; membrane structure and function; controls of transcription and translation; signal transduction/cancer biology; molecular techniques; and evolution by natural selection. Students advance in development of skills associated with their ability to perform and analyze enzyme kinetics; to perform and analyze SDS-PAGE and western blots; to perform and analyze DNA cloning investigations; and to present and defend scientific data in written and oral form. In BIOL375, students demonstrate knowledge of investigational design and of methods commonly used in evolutionary and general ecology. Students advance in development of skills associated with their ability to apply knowledge gained trough field, computer-simulation, and laboratory experiences to study current issues in ecological and evolutionary biology;  to measure environmental variables; to measure eco-physiological responses in individuals; to study population structure; to study community structure over environmental variation; to model landscape structure and function; to perform competition, predator-prey and mutualism studies, and to present and defend scientific data in written and oral form;
Senior QEP engagement focus course

Senior research provides students the opportunity to synthesize knowledge, and demonstrate competence in technical, communication, and analytical skills by applying their knowledge and skills to a biological problem.  Therefore, the senior-level QEP engagement focus will be achieved through a research capstone experience in one of two ways. Students will either enroll in BIOL480: Research in Biology (3 credits), or students will complete sequence of BIOL 495: Introduction to Senior Thesis (1 credit), plus BIOL498: Senior Thesis 1 (2 credits), plus BIOL499: Senior Thesis II (1 credit). Both of these options (Research in Biology or Senior Thesis) involve one-on-one interactions with a faculty mentor, expect students to integrate knowledge and skills acquired through their previous coursework, and advance in their knowledge and skills associated with a specific research topic. The senior thesis option is intended for students interested in a longer-term and more in-depth research project, and is especially encouraged for Biology majors who are in the Honors College. 
Although the senior QEP engagement courses are different, it is intended that students will have an equivalent capstone experience regardless of the option they choose. The primary difference between the two options is the length of time and depth of the research. Students in both options are expected to attend the Paul Burton Biology Seminar Series (see below), and students in both options will come together in bi-weekly meetings to participate in discussions of reading or other assignments on research and career topics (see below). The course will serve as the integration point of the biology curriculum and will, therefore, be completed by students in their senior year.  For the sake of faculty time and for building camaraderie between students, faculty may form a research group that focuses on the same or similar projects, questions, or service goals that would serve one or both of the capstone options. Students will work individually (BIOL480 or Senior Thesis) or in small groups (BIOL480 only) depending on the investigation they intend to pursue. Data collection for research projects can occur during summer months pending approval of the faculty research mentor. However, students conducting research during the summer will be required to attend the biology seminar and participate in the bi-weekly capstone meetings that occur during the academic year. 
As noted above in the Sophomore QEP engagement description, information about the capstone research requirement and recruitment of students into different research projects will begin during BIOL241. The research interest form handed out in BIOL241 must be turned in prior to the fall semester of a student’s junior year. In addition, when faculty meet with their advisees for course scheduling, the capstone research requirement will be discussed and faculty will work with their advisees to identify a faculty research mentor and project. The Biology Department will also use the University “Advising Day” as a means of connecting students to faculty and introducing students to research available to them.  One faculty member will be assigned by the Department Head as Senior Capstone Research Coordinator. This Coordinator will compile the research interest information students submit during their first semester as a junior, will help arrange the placement of students with faculty, and will oversee the overall capstone experience. Having students think about their capstone research relatively early in the academic career will help achieve all four of the Educational Goals described in this QEP. In addition, having a Capstone Research Coordinator, and having students tentatively select research projects and mentors prior to the senior year will help faculty plan for, budget, and accommodate the relatively high numbers of Biology majors who will be participating in the capstone research each semester.

BIOL480: Research in Biology
Each student or student group will prepare a research proposal under the direction of the faculty member teaching BIOL480, as well as the particular faculty mentor under whose guidance the students will be performing their research. Subsequently, students will perform their research.  It is expected that the research component of the course will take 8-10 weeks.  During this time the students will meet bi-weekly (e.g., 5:00 pm every-other Wednesday) as a group to discuss their progress, as well as to discuss scheduled topics such as experimental design, ethics in science, success in attaining career goals (e.g., writing a CV and cover letter; taking standardized tests, and interviewing skills), etc.  The bi-weekly meetings allow students to share their experiences and to expand their view of the meaning of integration in biology. Lastly, students will present a technical report or poster regarding their findings.  BIOL480 will provide students the opportunity to improve their communication skills along with gaining additional technical, analytical and knowledge skills specific to their research project.  Some research projects may require students to spend more than a semester devoted to learning methods, conducting literature reviews, and performing experiments. In these cases, BIOL480 credits can be split across semesters (not to exceed 4 credit hours total). The first semester that these students are enrolled in BIOL480 will include their participation in bi-weekly meetings.
Students are expected to spend a minimum of nine hours per week (three hours per credit hour) on their research projects.  One hour will include the bi-weekly meetings and another hour will include regular attendance at the Paul Burton Seminar Series.  In this latter venue, students will be exposed to a variety of biological topics, speakers, and presentation styles, which will help them to become more fluent in communicating and understanding science.  The other 7-8 hours per week will be devoted to laboratory or fieldwork, literature review, data analysis, and preparation of the oral and written presentations.
BIOL 495: Introduction to Senior Thesis, BIOL498 and 499: Senior Thesis 1 and II  
Students enrolled in the Senior Thesis series will follow the same model described above.  However, their experience will be expanded across three semesters. Their first semester will consist of BIOL495, Introduction to Senior Thesis, and will consist of preparation of a research proposal and meetings with BIOL 480 students to discuss the topics noted in the paragraph above.  During their second semester students will perform their research (Senior Thesis II), while in their third semester they will prepare a senior thesis and a public presentation of their work.  Copies of the thesis will be bound and deposited in the department and with the thesis director.  The Senior Thesis series provides students with the opportunity to dedicate more time to their capstone experience and will be reserved for the top students pursuing a BS in Biology
.  
Advising and Mentoring

Students must begin the proper set of courses early on in their career at WCU to be successful in obtaining admission to appropriate graduate programs, professional schools or obtaining a job. Achieving Education Goal #4 (students will have skills to develop their career path) requires development of a more structured departmental advising system to help students understand what they need to do to reach their career goals upon graduation. All faculty receive training regarding academic advising, but because of the diversity within the biology discipline, faculty will not be equally aware of what students need to understand and accomplish to successfully obtain post-baccalaureate goals. For example, students interested in applying to professional programs should complete BIOL361 and BIOL311 by the end of their junior year and BIOL413 by the end of their senior year.  
Knowledge about volunteer or paid work/research opportunities is critical because these experiences provide students with the tools to incorporate extra or co-curricular activities in their educational briefcase. However, course sequences students need to be competitive for these experiences varies, examinations students need to prepare for to be admitted to graduate programs or professional schools, etc. also vary depending on the area of specialization. For example, faculty with ecological backgrounds are highly knowledgeable about what is needed to be successful at entering into Ecology and Evolutionary Biology MS programs, but are usually less familiar about requirements and extracurricular activities a student needs to do to be competitive for successful entry into medical, veterinary or pharmacy graduate programs. 

As part of the QEP, a more organized dissemination system will be developed to help all faculty advise across the different biology sub-disciplines. Included in the system will be mechanisms to help:

· Organize and disseminate recommendations for volunteer and paid work or research opportunities, both during the school year and summer;
· Students develop skills needed to find information on graduate/professional schools and requirements for entry into such programs;
· Students understand the importance of deadlines for applications for jobs or post-graduate studies;

· Students understand significance of preparing appropriate personal statements, letters of application and resumes;

· Students identify scholarship and fellowship opportunities in their field. 
The overall goal of advising and mentoring is to ensure that each student reaches his/her maximum potential upon graduation and that the students have the ability to present their educational background as well as their extra and co-curricular activities in one cogent, complete package. Dr. Powell, Biology Department Head, has trained all Biology faculty in the basics of academic advising and will continue to do so as new faculty join the Department.  Additional advising information and strategies to ensure the students reach the above goals will be developed as part of the QEP. For example, the Biology Department could form a professional examination committee which will, upon request of a student, perform an informal student interview and prepare a reference letter signed by the committee. Members of this committee might include three faculty; one member who teaches BIOL140, one member who teaches BIOL240 and one member who teaches BIOL333. 

Assessment and the Educational Briefcase
Course-embedded assessment measures such as exams, laboratory reports, research papers, oral reports, homework assignments, etc., will be used in the Biology core (BIOL140, 141, 240, 241), in the junior-level QEP focus courses (BIOL333, 375), and in the capstone research to monitor progress toward Educational Goals #1-3. Additional QEP assessment will occur in several ways. Biology faculty are working together to articulate expected development in knowledge, connections, and skills as students progress through the Biology program that reflect the QEP Educational Goals outlined in this document. This is an iterative process where faculty are working within a course (such as BIOL241), between courses at a given level (such as BIOL333 and BIOL375), and between levels such as 241 to 333/375 to the senior capstone. Student samples of work that reflect knowledge, connection and skill goals identified for each of these courses will be put into a student’s educational briefcase. A single assessment tool will be used for these items to monitor progress toward achievement of the Educational Goals. Trends over time illustrated in assessment results will allow the Biology Department to assess the program’s success at achieving the Educational Goals, to identify limitations, and to make subsequent changes where necessary. 
As previously noted, the senior-level capstone research is the point at which students will demonstrate their ability to synthesize knowledge, and demonstrate competence in technical, communication, and analytical skills.  Therefore, this is the culminating point where student performance and program performance are fully integrated and several levels of assessment will occur at this time. The quality of experimental design, sufficiency of data collection, and the appropriateness of data analysis and interpretation will be evaluated by a team of faculty. Faculty mentors will additionally assess effectiveness of the attaining the QEP Educational Goals #1-3. Questions on the assessment instrument will focus on the learning outcomes described in this document for each Educational Goal, and each question will be assessed as to whether expectations were exceeded, met, below or needs work. Students will also fill out a rubric where questions are designed to assess achievement of Educational Goals #1-4 from the student’s perspective. Trends over time illustrated in these student and faculty assessment results will provide data that can be used to assess the Biology Department’s success at achieving the Educational Goals, to identify limitations, and to make subsequent changes where necessary. Development of these instruments/rubrics and procedures for implementing these assessments is ongoing. 

In addition to course-embedded assessment throughout the curriculum, and program assessment at the end of the capstone research, student performance on standardized exams such as the GRE or MCAT will assess learning outcomes associated with Educational Goals #1-3 and #4. Summer work experience and success at being accepted into graduate or post-baccalaureate professional programs will provide additional assessment of Educational Goal #4. Finally, questionnaires will be developed to be sent to undergraduate alumni five-years post-graduation to assess the educational preparation of biology majors to their career objectives.
�Do we want to add this?  As written, the Senior Thesis students would not have a thesis requirement? From Beverly


�I’m wondering if the BSED students should be included this description? Essentially they will need to do the same as the BS students in terms of filing a form and selecting a mentor. Or should this be in a separate document?


From Kefyn
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