Setting the scope for MS research projects
On the Cutting Edge: Early Career Geoscience Faculty Workshop – June 2011

Presented by 

Elizabeth Ritchie, University of Arizona, and 
Richard Yuretich, University of Massachusetts
Introduction:

The scope or breadth of an MS research project can vary by subdiscipline, institution, student characteristics, and stage of research development.  The MS research project may be a major or minor program requirement.  Thus, the scope of a Masters research project should also proportionally reflect the importance it has in the MS degree program as well as its import to the next step in the students career.  This session will discuss strategies for scoping MS research/thesis projects through consideration of institutional and disciplinary context, student goals and talents, and other opportunities and constraints.

Questions to consider:
1) Who decides MS student research direction (you, the student, an outside funder)?
2) What are the needs of your research program (data collection, data analysis, experiments, measurements, modeling, etc)?  What completed tasks feed important content into your research program?
3) What are your student’s goals after completing the MS (why are they doing this) and how is the MS research ‘product’ needed to support their goals (minor thesis, publication, etc)?
4) What are the skills, interests, and abilities of the Master’s student (computing, data analysis, GIS-capable, observational, experimental)?

5) How much time is allowed for the Master’s student to work on research?
A bit of advice from our experience: keep it simple and keep it small.  A Master’s thesis is not about solving the world’s problems but about training a scientist while making a contribution. In fact, a thesis may not necessarily be the best vehicle, often a less formal project may be the best way forward for the student and the research program Think of the M.S. degree as a certification of technical proficiency, rather than as a ticket to the scientific research enterprise. Finally, if the first idea didn’t work then redirect the student’s focus earlier rather later.  

Examples: 
( Funded 3-y NSF modeling proposal to examine the impacts of different environments on tropical cyclone structure change.  Involves changing various parameters such as air temperature, moisture, wind, sea-surface temperature, etc.  For an M.S. thesis:

1) Student wishes to become familiar with running a sophisticated model (
2) Student wishes to study tropical cyclones (
3) Cut out one piece for an M.S. thesis – e.g., run 8 simulations with varying environmental temperature profiles and investigate what the structural changes of the TC are and why. (
4) Student learns to: 
a. Run a model

b. Critically analyze output

c. Run statistics and other analysis tools

d. Write a manuscript

e. Present at a conference/workshop.

( Funded 3-y NASA proposal to examine sea ice using satellite measurements.  Involves developing algorithms to extract appropriate variables from measured radiances.  For an M.S. thesis:

1) Student wishes to become familiar with satellite-based measurements (
2) Student wishes to study tropical cyclones. Can be convinced that the tools developed on this project will be applicable to studying TCs later on.  (
3) Cut out one piece for an M.S. thesis – e.g., Pair with a senior student (Ph.D. level). Senior student develops algorithm.  M.S. student helps to validate algorithm by comparing output with other known measurements of sea ice.  M.S. student then examines the seasonal change in sea-ice thickness over the period of record. (
4) Student learns to: 

a. Validate satellite measurements

b. Critically analyze output

c. Run statistics and other analysis tools

d. Write a manuscript

e. Present at a conference/workshop

( Funded 3-y interdisciplinary NSF project to study natural remediation of acid mine drainage.  For an M.S. thesis:

1) Student wants to become familiar with instrumental analysis applicable to water. (
2) Student plans to pursue career in environmental industry or related government function.  (
3) Student would like to have a field component to the investigation. (
4) Develop a test using existing field network to evaluate the effectiveness of a “remediation catalyst” on reversing the acidification of groundwater. Student helps plan out effective strategy for introducing catalyst into aquifer system, takes lead in organizing drilling effort, collects monthly samples from monitoring well, and processes these using ICP and ion chromatography.
5) Student learns to:

a. Develop a rational plan for an investigation.

b. Decide upon appropriate materials for the implementation.

c. Organize a field component.

d. Interpret trends and validity of data.

e. Present results at national conference.

( Unfunded feasibility study for investigation of playa-lake paleoenvironments. For an M.S. thesis:
1) Student is interested in Quaternary processes and paleoclimate. (
2) Student would like to learn techniques of clay-mineral identification. (
3) Student is interested in continuing in a Ph.D. program. (
4) Use seed money to travel to field site with student to survey area and collect initial samples. Additional samples available that are in Departmental archives.  Student anlyzes samples using instrumental analysis and X-ray diffraction

5) Student learns to:

a. Design a research project from the beginning.

b. Process samples for an appropriate analytical effort.

c. Draw preliminary conclusions from widely dispersed data.
d. Connect results to wider environmental framework.

e. Use information to develop a moreintensive research effort.

