Biology 499 Directed Senior Research                   Fall  2005
Meetings:  TBA                                                    Location:  TBA

Faculty:  Dr. Teena Michael                                Office:  Castle 106    

Telephone:  440-4281                                          Email:  tmichael@chaminade.edu

Office hours: R 1:30-2:30  F 11:00-12:00  and other times by appointment

THE COURSE:  Directed Senior Research is a requirement for the bachelor’s degree in biology at Chaminade University and is a culmination of the course of study in biology.  The steps that you follow here are quite similar to steps taken by biologists in a wide variety of research labs, from generating ideas and research proposals to collection and analysis of data and finally to the presentation of results to other scientists (including those at granting agencies) through a publication and/or a public presentation.  Students will select a research project, investigate literature on the topic, write a proposal for an experiment, conduct an investigation of the topic, collect and analyze the data and consider the results and the study itself in a final paper.

As you select topics, be advised that the Biology Department has adopted a moratorium on bird, and mammal studies including humans.

COURSE COMPETENCIES:  Successful completion of this course will give the students:

1. An ability to organize and perform biological research.

2. An ability to complete a library search of biological literature and data bases (as apply).

3. An understanding of the problems involved in conducting research in biology.

4. An ability to critically analyze data.

5. An understanding of and ability to use biological techniques and instruments in general and to address your specific question.

6. An ability to complete writing a scientific paper.

7. An ability to plan and orally present the student’s original research.

8. An understanding of the student’s biological field including important questions that remain to be addressed.

GRADES:

Group and individual meetings



20%

Notebook






15%

Protocol, progress reports, rough drafts, assignments
30%
Research paper




            20%
Seminar Presentation





15%
TEXT:  Materials presented in Biology 490 will be the support material for Biology 499.
NOTEBOOK (Required):

1) Completely number pages before recording data/writing in it.

2) Use permanent ink.

3) Include a complete Table of Contents at the beginning; all experiments should be dated and page numbers indicated.

4) Include your mathematical calculations.

5) Cross out errors—do not erase or use Liquid Paper.

6) If data for a given experiment is to be collected periodically, leave sufficient space to enter the data over time.  A data table might be appropriate in this case.

7) Record data directly and do not tear pages out.

8) The notebook will be checked periodically and will be submitted with your final research paper.

MEETINGS:  There will be individual meetings throughout the semester (mandatory).  A group meeting is planned for mid semester after each student actually begins bench work.  Attendance at these meetings will affect your grade.  Please schedule and make your individual meetings with Dr. Michael.
RESEARCH PAPER:  
1) Title page that includes the title of your research project, your name, course and date of submission.

2) Abstract that is in standard abstract form that presents your research (including results) in less than 200 words.  

3) Introduction that includes a review of literature, hypothesis and rationale you’re your research project.  What is known about your area of interest and about your specific question(s)?  What is not known?  Where does your work fit in and contribute?

4) Methods and Materials includes a detailed description of techniques, instruments,       experimental and control groups and flow-charts if needed.
5) Results includes data tables, figures, photographs and brief narrative of each.

6) Discussion and Conclusion than includes a careful analysis of results, error           analysis and proposals for additional work.

7) References or Literature Cited provides a complete list of work cited.  Comply with the style of a biological journal OR AIBS Style Manual (American Institute of Biological Science)
8) *The research must comply with the Chaminade University Writing Across the Disciplines standards.

9) *The research paper and seminar presentation (Power Point) must be submitted on a diskette or CD.
SEMINAR PRESENTATIONS:

Your seminar presentation must include a Power Point component.  The duration of your presentation should be about 25-30 minutes including 5-10 minutes for questions from the audience.  A videotape will be taken of your presentation that will be kept on file with your research presentation.  You should write and hand out and outline to your audience.

POLICIES:

1) Turn in your assignments as scheduled.  The Biology Department’s policy of one grade level reduction for lateness within 24 hours of due date and failure after 24 hours will be followed.

2) Incompletes are highly discouraged and are completely at the discretion of the research advisor. 

3) Students will be responsible for maintenance and cleanup of laboratory equipment and supplies.  Please report any malfunctioning equipment as soon as possible as a courtesy to other students.

ASSIGNMENTS AND TIME LINE *Please propose dates for your assignments and turn them in by 15 September.
Individual meetings and Proposal Development

Rough Power Point (by 26 September) of your proposal including:
· Objective(s) and question (s)

· Introduction (scope of issues and biology, and your part).   

· What is known?  What is not known?  What is your part?

Typed Proposal including literature search
Complete ordering materials

Progress Report #1   

Progress Report #2   

First Draft (Intro., M & M, Results outlined)
Complete experiments/second draft of Introduction, Materials and Methods and solid draft of Results and Discussion

PRESENTATION (last week of class)
Research paper due (by finals week end)
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