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1. COURSE NUMBER AND TITLE: 

        CHEM 791: Graduate Research Methods and Presentation (3:3:0)
Course Prerequisites:
           Permission of academic advisor, research advisor and/or research committee.
Catalog Description:

Development of skills associated with scientific communication and research such as oral presentation of scientific material, analysis of scientific research and preparation of scientific proposals.  In preparing scientific proposals, students will learn how to identify scientific questions of interest and how to plan a course of experiments to address these questions.  
2. COURSE JUSTIFICATION:
Course Objectives:
The overall objective of the course is to introduce graduate students to valuable resources and skills that they are unlikely to encounter in other classes.   This course will:

1) Introduce students to electronic resources for locating and accessing journal articles, applications and databases.

2) Teach students how to critically read scientific papers and extract relevant information.

3) Train students to orally present scientific material.

4) Introduce students to the grant writing process and help them develop skills in this area.

5) Help students identify research project ideas and teach them how to develop research strategies based on these ideas. 

Students will initially be instructed in how to search the chemical literature both electronically and in print.  Over the course of the semester, students will read papers drawn from the primary literature and they will critique these papers in class.  Students will be evaluated based on their preparedness and their participation in classroom discussions.

  This course will also teach students about the grant writing process, including how to identify/locate funding sources.  The primary focus will be on predoctoral funding, but issues relating to postdoctoral and major research grants will also be discussed.  By mid-semester, students will be expected to prepare a short preproposal describing a potential research project, which will then form the basis of a full-length proposal to be submitted by the end of the semester. The full-length research proposal should be consistent with the requirements associated with a predoctoral grant submission.  Students will be evaluated based on the written proposal and how well they have developed their project and experimental concepts.  Research advisors are expected to assist students in the selection of their research projects and in the writing of the grant proposals

Course Necessity:

 
The Department of Chemistry and Biochemistry is in the process of proposing a Doctoral program in Chemistry and Biochemistry to be housed within the department.  The research environment in the US is becoming increasingly competitive, and students need to develop the skills covered in CHEM 791 to aid them in their future success in the fields of chemistry and biochemistry.  This is the only class offered by the department that directly addresses these specific skills.  Students will be evaluated based on their oral presentations, the quality of their research proposals and classroom participation.
Course Relationship to Existing Programs:


Course is restricted to Chemistry and Biochemistry Ph.D. students and will not affect existing programs.
Course Relationship to Existing Courses:
 
Other programs at George Mason University have analogous classes (such as BIOS 702) as part of their respective doctoral programs.  None of these courses are designed to address the specific needs of chemists and biochemists, and the Department of Chemistry and Biochemistry currently does not offer an equivalent course.
3. APPROVAL HISTORY:  Approved by the Chemistry and Biochemistry department on August XX, 2008.
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:  The course will be available for the first time in the fall of 2009 if approved in time. 
Proposed Instructors:  All faculty within the Department of Chemistry and Biochemistry are eligible to be instructors for this class. 

5. SAMPLE SYLLABUS: 
	Lecture
	Topic
	Reading

	Week 1 (Aug. 27)
	Introduction/Overview
Introduction to the chemical literature 
	

	Week 2 (Sept. 3)
	How to critically read scientific papers.  Paper presented to class by instructor, followed by discussion lead by instructor.
	Assigned Papers



	Week 3 (Sept. 10)
	Lecture on how to approach grant writing.

Critique of grant proposals (provided by instructor).
	Handouts

	Week 4 (Sept. 17)
	Students present overviews and analysis of assigned papers, students in class then discuss the paper and critique the presentation.
	Assigned Papers



	Week 5 (Sept. 24)
	Students present assigned papers to class, students discuss paper and critique presentation.

Students submit preliminary proposal (1 page description) describing a research project for approval.

Students grouped into “study sections” for purpose of reviewing and discussing preliminary and formal proposals”
	Assigned papers

Approved one page preliminary proposals will be distributed to study sections before the next class period.

	Week 6 (Oct. 1)
	Students break up into “study sections” to discuss assigned preliminary proposals.  Study sections prepare abridged reports for reviewed preliminary proposals at the end of discussion.

At the end of the class, students are provided copies of the study section findings on their respective preliminary proposals. 
	

	Week 7 (Oct. 8)
	Students present overviews and analysis of assigned papers, students in class then discuss the paper and critique the presentation.
	Assigned Papers



	Week 8 (Oct. 15)
	Students present overviews and analysis of assigned papers, students in class then discuss the paper and critique the presentation.
	Assigned Papers



	Week 9 (Oct. 22)
	Students present overviews and analysis of assigned papers, students in class then discuss the paper and critique the presentation.
	Assigned Papers



	Week 10 (Oct. 29)
	Students present overviews and analysis of assigned papers, students in class then discuss the paper and critique the presentation.
	Assigned Papers



	Week 11 (Nov. 5)
	Students present overviews and analysis of assigned papers, students in class then discuss the paper and critique the presentation.
	Assigned Papers



	Week 12 (Nov. 12)
	Class breaks into “study sections” to evaluate and discuss student proposals.  (score the proposals)
	

	Week 13 (Nov. 19)
	Class breaks into “study sections” to evaluate and discuss student proposals.  (score the proposals)
	

	Week 14 (Nov. 26)
	Thanksgiving Break
	No Class

	Week 15 (Dec. 3)
	Study sections present review and scoring of assigned proposals.

Discuss reviewed proposals, indicating strengths and weaknesses.
	











