Assessment of the biology major 

A.Y. 2005-2006

This assessment of the Biology major is based on Learning Outcomes set forth by the Biology Department faculty in A.Y. 2000-2001.  Each year, the Spring graduating seniors are asked to fill out a survey, part of which is a self-reporting on how frequently and how well their courses prepared them for specific learning outcomes.  The second thrust of the assessment effort done each year is to gauge how well we are meeting students’ needs in the area of advising.  We differentiate between advising with regard to selecting courses and meeting degree requirements, and advising for career preparation.  

Learning outcomes

The goals

Starting 2000-2001, our department faculty drew up a list of learning outcomes for students in the major.  The learning outcomes are reviewed each year and changes made in accordance with fundamental changes in the conduct of biological information and research. The current version is given below:

· Ability to carry out scientific investigation:  Students must be able to critically evaluate scientific investigative methodology.  They must be able to collect, organize, analyze and interpret data and be able to build, extend or refine conceptual models using statistical, other mathematical or bioinformatics tools


· Understanding and critical evaluation of biological information.  Students must be knowledgeable in core areas of biology to enable them to search, understand, and critically evaluate the scientific literature and popular media in biology and related fields, even in subjects not learned in the classroom.  B.S. students will also be more knowledgeable in one of two broad areas of concentration; specifically, Cell and Molecular Biology or Ecology, Evolution and Animal Behavior.    

· Communication through traditional and electronic media.  Students must be prepared to communicate accurately, effectively, and concisely to a scientific as well as to a non-scientific audience orally, in writing, and through visual media such as graphs, diagrams and photographs.  Increasingly, students must also be able to communicate using multimedia technology.  

· Application of biological training to careers.  Students must be able to leverage their biological education for careers.  B.S. students will also have acquired marketable skills that will get them into either laboratory or field jobs and graduate programs in biology.  

MEETING LEARNING OUTCOMES –  EXIT SURVEY OF GRADUATING SENIORS

A large part of the biology major's study in biology consists of upper-level biology electives.  The B.A. student takes two core courses and 16 credits in electives.  The B.S. student takes three core courses and 20-24 credits in electives.  This method has its advantages over a very prescriptive set of courses.  Biological research covers such a wide range of inquiry; and the flexibility allows students to gravitate to their particular interests.  Faculty members can teach in their areas of specialty so that the students are exposed to research methods and experimental strategies not just in laboratory courses, but in practically every lecture or seminar course that they take.  However, continuation of such flexibility depends upon students choosing for themselves a set of courses that gives them the opportunity to attain the learning outcomes.  Each Spring, graduating seniors are asked to fill out an exit survey form (Figure 1).  The exit survey asks how frequently and how well graduates perceive their learning with respect to various outcomes.  The results for the A.Y. 2005-06 are shown together with data collected since 2000-01 (Table 1).  Students who responded to the survey were distributed according to their degree requirements as follows:  B.A. (21), B.S. with concentration in Cell and Molecular Biology (12), B.S. with concentration in Ecology, Evolution, Behavior (1).  Collectively, these respondents represent 1/3 of the Spring graduating class.  

· Learning outcome 1 -- Ability to carry out scientific investigation and the understanding and critical evaluation of biological information.  We do very well. These numbers have been consistently high.  This year, 100% of the students report getting hands-on investigative experience.  We start even as early as the introductory courses to get students involved in short investigative projects.  Many upper-level biology courses, eg. Animal Behavior, Biochemistry Laboratory, Cell Biology Laboratory, Developmental Biology, Ecosystem Ecology, Molecular Biology Laboratory and courses described in the previous section, continue the practice.  The percentage of respondents who had experience with regard to study of experimental strategies and relating to conceptual models – 98% -- was also very high.  

· Learning outcome 2 - Understanding and critical evaluation of biological information – has many aspects.  One is to ensure that students become familiar with the entire range of biology, and have acquired the intellectual foundations and skills to continue learning through reading of the literature.  

The introductory and upper-level courses offered by the Biology Department are roughly categorized as either being in the area of biochemistry, cell and molecular biology (labeled BCMB in Table 1) or in the area of ecology, evolution and behavior (labeled EEB in Table 1.)  , The new set of degree requirement instituted for students who enter Harpur College in the Fall 2001 semester or later stipulates that all biology majors must take at least one of two or three core courses in each category.  It used to be that students would shirk the biochemistry, cell and molecular biology type of course; and the requirement in essence corrected this problem.  In fact, the reverse seems to be the trend.  Only 9 of the 45 students reporting said that they took the minimum one course in the BCMB area while 30 of the 47 students responding said that they took the minimum one course in the EEB area.  This will be watched more closely. 

In addition to the increased enrollments in the BCMB-area courses, the percentage of students who reported not learning the courses well decreased.  In Spring 2004, 21% reported not learning courses in this area well.  In Spring 2006, only 2% reported not learning courses in this area well.  This might be a consequence of students taking more courses in the subject area.  In addition, the department took specific steps to give students a stronger foundation on which to build.  More time is now devoted to specific topics in cell biology and molecular genetics in the introductory course.  This includes the re-introduction of a laboratory module on genetic transformation of bacteria.  The module gives students hands-on experience in gene cloning and PCR (polymerase chain reaction), thereby making many of the concepts in molecular genetics more concrete.  The module had been dropped previously because of the great difficulty in teaching this to more than 600 students.  However with the change in scheduling so that we now teach both halves of the introductory biology in both semesters, classes are smaller.  Moreover, the Harpur College Dean’s office has funded the position of a Ph.D. level scientist to help faculty members with the job of laboratory instruction and graduate TA mentoring and supervision.  
Although the Biology Department has not been able to maintain research strength in a third area of biology, namely Organismal level biology, undergraduate study of living systems at this level is present even in courses clearly designated as BCMB or EEB.  In fact, 93% of students responding to the exit survey said they had a course in organismal biology and 99% said they learned it well or very well.   

Another important aspect of learning is teaching students how to learn through the scientific literature.  Whether faculty members build this into their courses depends largely upon the size of the class and upon the extent of graduate TA assistance available. To the question regarding their course experience in using Internet / library research, only 2% of the students responding said no.  However, 20% of them said that they did not learn it well; 10% had not had experience reading scientific journal articles and 16% said they did not learn to read articles well.   

In response to a recent movement in biological education to emphasize quantitative analysis, we asked students about their learning to use and evaluate numerical data, 80% report some or frequent experience, 9% report one such experience, 11% report none.  Seventy-nine percent report learning it well or very well, but 21% report not learning it well.  

· Learning outcome 3 -- Communication in biology --  involves the presentation of data and concepts not only in text but also in graphs and tables.  Much of the practice that students get in writing is tied to the reporting of laboratory work, in the form of traditional laboratory reports, poster presentations, oral presentations, or journal articles.  B.A. students are required to take three laboratory courses while B.S. students are required to take four.  In addition, students write essay examinations and short research papers for other courses.  Thus although the department cannot meet the low enrollment limits or the percentage of grade based on writing for the designation of courses as “C”, the students get experience in writing through many courses either un-designated or designated as “W”.  The exit surveys through the years reflect this.  Students consistently report having had some or frequent experience with learning through writing (88%); and of learning it well or very well (86%).  Students' experience with oral communication in biology remains high with 91% reporting having had a course with at least one such experience and learning it well or very well (84%).  With regard to experience in using electronic media, the most common being use of PowerPoint files), the percentage of students having this experience remains around 84%.  We consider team work to be part of learning to communicate.  Almost every student who responded to the survey (98%) had experience with collaborative learning with 85% of them reporting having learned it well or very well.       

· Learning outcome 4 -- application of biological training to careers – 78% of students responding said that they had learning experience that helped build their resume, and 87% said that their courses increased their career awareness.  

MEETING LEARNING OUTCOMES – SAMPLES OF STUDENT WORK
This year, the Faculty Senate chose four courses in the Biology Department to determine how they meet the requirements of the General Education objective for Science Laboratory.  The courses were Biology 117 (Introductory Organismal and Population Biology), Biology 327 (Developmental Biology), Biology/Biochemistry 302 (Biochemistry) and Biology/Biochemistry 426 (Biochemistry Laboratory).  The Undergraduate Program committee decided to include the course portfolios prepared for the Faculty Senate assessment in this report.  Since the focus of the general education assessment was how courses taught students the scientific method, three of the courses (Biol 117, 327 and 426) included samples of investigative project reports. Although Biol 302 is the lecture-discussion course that forms the base for Biochemistry Laboratory, every aspect of the scientific method except for data gathering is taught and tested.  Therefore examples of students’ answers to test questions were included in the course portfolio.  Copies of what was submitted to the Faculty Senate are included in this assessment file.  

EVALUATION OF ADVISING 

The Undergraduate Program Committee realizes that good advising is important if biology majors are to get the most out of their education at Binghamton.  A goal of the Biology Undergraduate Program Committee has been to improve students’ access to advising with respect to course selection, registration and completion of degree requirements.  For the past five years, we have a system in which the five biology faculty advisors collectively have designated advising hours every day of the workweek.  Students can choose to consult with the same advisor through their four years or consult with the person advising at a time that is convenient to them.  In addition, the students rely on Harpur Academic Advising for questions relating to courses beyond their major and primarily for advising related to careers in the health professions.  Since so many of our majors go on to post-graduate training, the Career Development Center assists our majors mostly through hosting the graduate school fair and the transmission of transcripts and letters of recommendation to institutions.  The exit surveys help us monitor how well we, as well as these other advising units in the university, serve the students in two areas: (i) course selection and registration, and (ii) career advising.  The questions are included in the student survey in Figure 1.  The following lists the highlights the trends that we find (Table 2).  
Academic Advising 
 

· Do students use the advising resources offered by the department?  In general, 85% of the respondents have consulted with a biology faculty advisor.  [Actually all students are required to consult with an advisor at least once in conjunction with the declaration of the major.]  Biology majors use other sources of advice such as faculty members and graduate TAs to some extent.  They rely on peers to the same extent as they do on faculty advisors.  The number of students who use the Biology Undergraduate website and the listserv; and find them helpful increased to 75% (for the website) and decreased to about 50% for the listserv.  This past year, a large number of e-mailed messages have been forwarded at the request of the Career Development Center.  It is difficult to balance being cooperative and sending out messages that interest only one or two out of several hundred majors or to be selective so that important messages are not disregarded.  

· Do students find advising regarding courses and degree requirements helpful?  The number of students who said they consulted with a biology faculty advisor (38) was almost the same as the number of students who said that they found biology faculty advising to be helpful or very helpful (37).  One can interpret the data to show that those who “never” consulted with a biology faculty advisor either did not answer the second question about helpfulness or answered “not so helpful”.  The only general information sessions that are well attended are those given to introductory biology students interested in finding out about the biology major.  The website was found to be helpful or very helpful by about 80% of responding students while the listserv was found to be helpful or very helpful by about 60% of responding students.  
Academic advising and especially pre-health advising within that office are important facets in advising for biology majors.  Twenty-five of 46 respondents consulted with Academic Advising.  Nineteen of 35 respondents to the question regarding helpfulness found them to be helpful or very helpful.  Thirty-three of 40 respondents consulted with Pre-Health Advising.  Eighteen of 34 students who responded ot the question regarding helpfulness said that this service was helpful or very helpful.  
Career Advising

· Venues for career advising:  Careers are addressed outside of the classroom through the undergraduate biology program website, the electronic listserv for biology majors and minors, and through informational events keyed especially to graduate school applications.  We are gaining ground.  In 2004-05, 60% of the respondents consulted with a biology faculty advisor about careers. This percentage increased to 72% in 2005-06.  In the 2005-2006 survey, two-thirds found the advice to be helpful or very helpful.  
The other two university units that help with career advising are Pre-health advising (consulted by 68% of students responding to the survey) and the Career Development Center (consulted by 53% of the students).  Percentages of students who found the advice to be “helpful” or “very helpful” were 50% for Pre-Health advising and 60% for the Career Development Center, respectively.  

· Placement of graduates:  Twenty-eight out of 36 students responding to the question regarding their goals as freshmen say that their career goal was medical, dental or veterinary school.  When asked where they see themselves in 5 years, the number of students aspiring to medical, dental or veterinary school did not change much, dropping to 25.  The second largest cohort identified themselves as seeking laboratory or field work in an academic or industrial setting.  This group numbered 2 as freshmen, increased to 8 as next year’s goal and 4 for the long term.  When asked how far they had progressed toward their career goal, 23 stated that they already had a job or acceptance to postgraduate training.  Their destinations are as follows:

Medical School

7
Buffalo, Stony Brook, NYU, NYCOM (2), Philadelphia 





Osteopathic, St. George, St, Matthews

Optometry


4
New England College of Optometry, SUNY Optometry (2), 





Pennsylvania College of Optometry

Veterinary School

3
Ohio State (2), Cornell

Grad cert biotech

2
Binghamton

Ph.D. Microbiology

1
Cornell

Ph.D. Integ Biomed Sci
1
U of Pittsburgh

Doctorate Physical Therapy
1
NY Medical College
M.A. Biology


1
Binghamton

M.S. Biotechnology

1
Pennsylvania State U

M.S. Nutrition



Buffalo

M.S. Pharmacy

1
Temple Univ
Environmental eng’g

1
CCNY 2nd degree 
Informal sci educ 

1
Deckhand environmental educator
Clinical technician

1
Strong Memorial in Rochester NY
Medical Educ Review Prog
1
Ross University

GRADUATION RECOGNITION CEREMONY

This year, for the first time, the Department of Biological Sciences hosted a recognition ceremony for Biology graduates of class 2006 and their families.  Special activities such as independent studies, work as undergraduate teaching assistants, research assistants, and post-graduation plans for the attending students were highlighted.  All students were recognized in a special PowerPoint-based video presentation bearing their names and photographs of class activities and laboratory results.  For many, it was the first time for faculty members to meet parents and vice versa.  

