Designing Effective Undergraduate Research Projects
Session led by Rachel Beane, Bowdoin College and Kristen St. John, James Madison University

For the undergraduate student, a research project is a learning opportunity for the student in which the process may be as important as the research outcome.  For the advisor, an undergraduate project may be a way to accomplish more than could be done alone.  Careful design of the project will help the research experience to be satisfying for both the student and advisor.  Ideally, the research project should address a meaningful research question and be of mutual interest to the student and the advisor. 
First some reflection:
What do you think are the most significant things a student could learn from the research experience? Prioritize these. Is it - Problem solving? Time management? Skill with an analytical technique? Increased confidence? Creativity? Presentation skills? Writing skills? Something else? 
Who is the student? What type of research questions interest her?  What courses has she taken? What outside interests does she have? Does she work better independently or in a small group? Would she work better with more direction or more freedom? Has she done a summer or class project previously? What’s her motivation for doing a research project? (Prepare for graduate study? Experience research? Get credit/money for something she’s interested in?  Fulfill a requirement?)
Who are you? Do you see yourself as an advisor or mentor or supervisor?  Will the project complement your own research program? Are you willing to advise a student on a project outside your expertise? What other time commitments do you have? Is there an institutional expectation that you advise a certain number of students on research projects? Do you prefer to guide a team of students on one problem or several students on separate problems? Is funding needed to support your student’s project?
Considering the above questions first will help you in designing a research project.  Here are some other aspects to consider:
Research Proposal
The student gains ownership in the research project when he is involved in developing a research proposal. A proposal is a way for the student and advisor to work together to focus a project.  Within a department or college, the research proposal may also be used to secure internal funding or to determine if a student should be allowed to do/continue with a project that will be considered for honors.  The proposal should explain the broad significance of the project, put the project in context by providing background information, indicate materials and funds that will be needed, outline the methods, timetable and expected results for the project, and list relevant references. Suggestions for proposal writing and specific examples of undergraduate proposals are listed in the references section. 
Research Contract
The research experience will work most smoothly if the advisor clearly communicates what is expected of the undergraduate researcher, and what the undergraduate can expect of the advisor.  Some of the details to be communicated might include when each portion of the project needs to be completed, how many hours per week the student is expected to work on the project, the learning objectives for the project, when the advisor is available to meet with the student or help with the project, authorship of any publications, and how the student will be evaluated.  One way to communicate these details is through a research contract that lends structure to the research experience.  Examples of research contracts are listed in the references section.  The research contract may include:

· Student’s and advisor’s name and contact information
· Project title and overall goal
· Start and end date of project

· Research and learning objectives

· Dates to accomplish specific objectives

· Dates for training, material acquisition, field work, instrument time

· Safety considerations 

· Responsibilities of student and advisor

· Deliverables (see below)

· Evaluation plan

Deliverables may take several forms, for example:
· Undergraduate thesis
· Map
· Data set
· Web page
· Poster or oral presentation to department or at college-wide symposium
· Abstract and presentation at regional or national meeting
· Paper in peer reviewed journal
Funding 

· Are there college or departmental sources of funding that may be used for research expenses, summer student stipend, or travel to conferences?

· Some geology associations (e.g., GSA) offer funds for students to attend conferences.

· NSF-RUI and REU grants may support undergraduate research projects

· Geological surveys may have funds for regional projects (e.g., USGS-EDMAP)
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