Zoology

Following are two example of how we are assessing the Department of Zoology goals and competencies for the undergraduate (BA and BS) and graduate (M.S. and Ph.D) degree programs.    The full list of goals and competencies can be found at http://www.zoology.msu.edu/downloads/StudentGoals.doc.

Example 1

Learning Outcomes/Goals:  

1. An understanding of the principles of genetics and the mechanisms leading to diversity (Mendelian, molecular and population genetics).  
2. Ability to use genetic analysis on a biological problem.
Activities in Support of Goal:

The faculty believes that knowledge of the fundamental principles of genetics is necessary for all students majoring in zoology.  Instructors teaching genetics agree that a specific problem area within this broader goal concerns whether our students will gain an understanding of both process and importance of meiosis in generating genetic diversity.  For this reason we focused on assessing whether the concept of meiosis is being properly learned by undergraduates.

Assessment Method:  
We (the Ad hoc Assessment Committee) compared student answers to multiple choice and essay questions given in courses teaching meiosis: Biological Science 111, ZOL 320 Developmental Biology and ZOL 341 Principles of Genetics.  

An example of a question asked over a three year interval in BS 111 is:

Mechanisms that promote genetic diversity occur in:

1. Meiosis I.

2. Interphase between meiosis I and II.

3. Meiosis II.

4. 1 and 3 above.

5. None of the above.

Assessment Results:  

1. When first asked 63 % of the students answered correctly (answer 1) but after consultation with the experienced instructor the next time the question was asked 70 % answered correctly.  The instructor decided that having students follow two separate genes would help provide a better explanation of the differences of meiosis I and II.  
2. Conclusion: Although no statistical comparison was made for significance this increase of 7 % is regarded as a significant improvement because it reflects the answers from the same instructor giving the question to a large class of over 300 students over a two year period.  Another less difficult question on meiosis also showed an 8 % increase in correct answers particularly among the lower quadrant of students. Because the average on the exams was 64 % we conclude that the teaching and learning of this outcome have improved for this instructor-student combination.

Action Taken:    
1. The Department is planning to continue this method of assessment by focusing on the problem areas within the learning goals as determined during meetings of the faculty teaching these subjects.  
2. We recommend instructor continuity in classes as much as possible.   
3. Some instructors have decided that genetics in general and meiosis in particular is not sufficiently tested through multiple choice exams.  They have been using essay questions to test this competency.  The essay exams are not as straightforward to analyze but the assessment methods are the same with instructor improvement in teaching the concept the goal.

Future Plans:  
1. We plan to expand this assessment method to include other fundamental outcomes for zoology students such as “the principles of evolutionary theory and mechanisms involved to understand biological diversity.”
2. We plan that the Curriculum Committee will take over the task of helping instructors assess their teaching outcomes.  Particularly this standing committee will assign subcommittees in the areas of Neurobiology and Behavior, Cell and Developmental Biology, Ecology and Evolution with faculty representing these areas who will meet at least once per year to discuss problem areas in teaching their subjects and recommend changes for improvement of student learning of the outcomes.  In this way we feel that instructors in charge of the courses will benefit from advice from knowledgeable colleagues. 

Example 2
Learning Outcomes/Goals:

1. Awareness of issues concerning scientific misconduct and maintenance of high ethical standards in research”.  

Assessment Method: 
During annual meetings and comprehensive examinations of students with their guidance committee questions are often asked on scientific misconduct, ethics, awareness of error and plagiarism in research.  
Assessment Results:

The faculty has found that the traditional informal teaching of scientific norms and codes of behavior are apparently quite variable.  Among graduate students and their Major Professor there are large differences in the amount of time and coverage of these topics.

Action taken:  
A new course covering these topics was proposed by Dr. Kay Holekamp , submitted to the Curriculum Committee and approved.  The course ZOL 801 Professional Development is to be taken by all beginning Zoology graduate students starting in Fall 2005.  We anticipate that having completed the course students will have a much greater awareness of scientific misconduct issues in research.

Future steps:  We will assess this area of graduate student outcomes during annual meetings and comprehensive examinations beginning in 2006 for students that have completed ZOL 801.  

