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Student Learning Outcome (SLO)

	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:  

One of the main tasks that our graduate students must complete that demonstrates their ability to design an experiment or sampling program that addresses a specific hypothesis is the formulation of a thesis proposal. In the past year we have developed a thesis proposal guideline for students. Students need to produce a proposal, the thesis committee must approve it, and it needs to be submitted to our graduate student coordinator to be placed in the student’s file. We had no previous empirical data that indicated a need for improvement in this SLO because MLML had not been a participant in the assessment process, although we suspected a large number of students were not completing their thesis proposal at all or within a sufficient time to be moving through the program at a sufficient pace. For instance, only 52.4% (55/105) of the graduate students at MLML in fall 2009 had a completed and approved thesis proposal that incorporated these SLOs, such as generating a hypothesis and formulating a method to test that hypothesis. We have just recently developed (2008) our plans for assessment of student learning (Appendix A) therefore, we have just begun the process. We have defined our mission, student learning goals and the associated courses that help meet those goals, the means by which we will measure the outcomes, and the process of assessment at MLML. We understand that successful graduate students in marine science must gain a broad understanding of the scientific method, data analysis and interpretation, and the means to communicate those results verbally and in written form.

The ability to construct the proper approach to data collection is one of the most fundamental and important aspects of science, thus we determined that this should be assessed. We do not a priori expect that this SLO is deficient as much as we believe this the most important aspect to assess.

Changes to Curriculum or Pedagogy:  

To improve the Student Learning Objective regarding hypothesis generation and testing we expect all students to prepare a thesis proposal that incorporates these fundamental ideas and in the process of developing the proposal discuss the hypothesis(es) with their major advisor, who mentors the student in developing these ideas. We also have courses, (e.g. MS 103, 112), that also assign a class project, where a proposal demonstrating this SLO is required. The course instructor and T.A. discuss hypothesis generation and the design of experiments and sampling programs. Finally we also have a course (Quantitative Marine Science, MS 104) that is required of all students, that includes a three-week period of discussion of hypothesis generation, sampling and experimental design, and critical thinking. All these courses proposal writing is designed to increase student skills in developing hypotheses, understanding how to design a test of hypotheses, and learn the methods appropriate for their particular scientific discipline. 

We can use a variety of methods to assess whether students learned how to design and implement the proper sampling/experimental approach to test specific hypotheses in their field of marine science, which includes: (1) the proportion of student research proposals critically reviewed and approved by thesis committees (minimum of three Ph.D.-level scientists), (2) assessment of design and implementation of small research projects in courses, and (3) collecting information from previous graduate students to determine whether the MLML program provided them with the necessary skills (i.e. sample/experimental design and data analysis and interpretation). About one year ago we conducted a survey of former graduate students to determine their opinions on their mentor, curriculum  choices, skills they acquired at MLML that were useful, and those skills  needed that they did not get from MLML. We will use the responses in future assessment report.
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. We presently do not use a rubric to evaluate the quality of the proposals but we may initiate its use to help standardize the quality of the proposals across the many disciplines in the marine science program at MLML. 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. 

Evidence for Impact:  

The proportion of graduate students that have an approved thesis proposal has increased since we instigated the new thesis proposal guideline and the time requirements for submitting a proposal. The requirement that the student meet with their graduate advisor after three semesters if they have not completed their proposal also has increased the submittals of proposals. 

                           Percentage of graduate students 

      Year             with an approved thesis proposal_____ 

    F2008 


52.4%

    S2009                           
62.6%

    F2009


72.8%

We still need to get to the point where nearly 100% of the students have an approved thesis proposal. Some students can nearly complete their thesis before a proposal is prepared, thus circumventing the important step of preparing a hypothesis and a design of how they will test the hypothesis before they start collecting data. More informed faculty as to the progress of their students and more ownership of the process and product by the students will increase the number of students demonstrating that they have achieved the desired learning objective of developing a research hypothesis and designing the proper tests. 
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