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Student Learning Outcome (SLO)

	SLO#1: Ability to pose relevant scientific hypotheses or questions that guide their research within their specific field.

SLO#2: Proficiency in the design and implementation of experiments or data collection methodologies to address specific hypotheses/questions as applicable to their field of scientific study.


Evidence for Need:  
We are revisiting SLO#1 (above) again this year as we felt that our assessment method for determining success with this SLO was incomplete. SLO#1 is a reflection of one of the main tasks that our graduate students must complete, one which demonstrates their ability to formulate a relevant and testable hypothesis(es). 

We add SLO#2 this year in order to stay on track with the goal of considering all 5 of our SLOs in five years, and because we can address SLO#2, at least initially, with the same solution that we propose for SLO#1.  SLO#2 is a reflection of another of the main tasks that our graduate students must complete, one which demonstrates their ability to design an experiment or sampling program that addresses their hypothesis.  As with SLO#1, this ability is reflected, at least initially, in the thesis proposal.

We now require that all graduate students produce a thesis proposal that clearly articulates the hypothesis or hypotheses of their research, the sampling/experimental design, methods, and planned analytical tools to be used to test hypotheses. In Spring 2009 we initiated more strict rules regarding the requirement that all students needed to complete a thesis proposal by their third semester, and that if they had not met this requirement they must meet with their major advisor and develop a plan to complete their proposal, and that the major advisor must sign a letter indicating that the meeting had been accomplished and the proposal was underway. This proposal is reviewed by a minimum of three Ph.D. – level scientists, of which a majority is faculty of MLML or the student’s home campus. To assure that this process has been completed satisfactorily, the Graduate Coordinator at MLML retains a spreadsheet that is reviewed annually to determine whether all students within the first 1.5 years (three semesters) have completed this requirement. If there is no evidence that an approved thesis proposal was completed, a letter (email) is sent to the student that informs them of this deficiency, and the faculty are provided a list of all students for which they are the major advisor, who have not met this requirement. The student then is required to meet with their major advisor, develop a plan to complete the thesis proposal, and the faculty member signs the letter indicating progress in the proposal preparation. 

Last year we reported that there was an increase in the number of students who had successfully completed this task at the specified stage in our graduate curriculum.  However, we still hear from students that they do not understand why their thesis proposals were not approved.  Our Graduate Coordinator reports that this is the single most common comment from students attempting to complete this portion of the graduate degree requirements.  Faculty members, in turn, are often unable to clearly articulate how students need to improve their proposals in order for them to be accepted.  Although faculty can state that they are not ‘good enough’, they cannot always express why they are not satisfactory, and the criteria for success are not always consistent among faculty advisors.  
Changes to Curriculum or Pedagogy:  
In order to (continue to) assess SLO#1 and #2, and to improve student success in this area, we will develop and use a rubric to evaluate the quality of thesis proposals submitted by students.  This rubric is specifically designed to allow faculty to objectively determine areas of improvement in student thesis proposals, and for students to clearly see what successful work needs to contain.  Because MLML is a diverse assemblage of disciplines (e.g. physics, chemistry, geology, and biology), students and faculty often find it difficult to accept unified standards. Hence the need for a rubric to better communicate expectations to the students as to the requirements of the proposal, and its use to communicate in what areas of the proposal need improvement for acceptance.  We will implement this rubric in spring 2010 and ask that all faculty advising graduate students use this rubric for the next 12-months for evaluating thesis proposals.
Evidence for Impact:  
We have yet to implement this rubric so we cannot determine its impact.  However, we are confident that it can address the primary issues identified here:  that our students do not understand why their thesis proposals are not approved and better communicates areas of their proposal that need refinement. That our faculty are often unable to clearly articulate the criteria for success, and that those criteria are not always consistent among faculty advisors.  We will continue to evaluate the proportion of students who have a thesis approved at the 3rd semester of the program, and to see if these numbers increase as the rubric provides for improved feedback to the students.
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