Producing and Thesis or Problem Report


Choosing and Preparing a Masters’ Problem Report or Masters Thesis
by Steven E. Guffey, PhD, CIH

Professor and IH Program Coordinator

You must complete and successfully defend either a Masters Thesis or Problem Report to graduate from the Industrial Hygiene Program. The faculty members prefer a thesis, especially for outstanding students. Those who have received NIOSH Traineeships are expected to do a thesis.

Thesis vs. Problem Report
A thesis proposes a hypothesis, describes an experiment to prove or disprove the hypothesis, and describes and defends the results of the experiment. A project is more similar to a “high-end” professional report. 

Thesis Option - This option requires a minimum of 36 credit hours of course work and at least six credit hours of research leading to the thesis. Only courses with grades of A, B, or C (not S) can be used to meet the minimum coursework requirements. Permanent grades of S/U only will be recorded for thesis research credits. Students who have received a NIOSH Traineeship are expected to do a thesis.

A thesis proposes a hypothesis, describes an experiment to prove or disprove the hypothesis, and describes and defends the results of the experiment. Although it is possible to do a thesis that does not involve proving or disproving a hypothesis, it is much easier if it does. A clear hypothesis helps in several ways:

1) It makes the purpose and goals of your study easy to understand.

2) It makes it easier to say when you are finished. 

3) It makes analyses of results easier and clearer.

4) There is a strong expectation in any audience to hear things proved or disproved. Instead of fighting that expectation, you are meeting it.

The idea of a Masters thesis is to prove your ability to do scientific research, not your ability to act as a lab technician. Your advisor should review your proposed research to insure that it is feasible to do and is of sufficient difficulty and relevance to science to be called a thesis. He or she should point out flaws and discuss possible improvements as you do the work, but you are responsibility for your own work, including finding flaws and possible improvements that your Advisor did not point out.

Problem Report Option - This option requires a minimum of 39 credit hours of course work and at least three credit hours of a research or design project leading to a formal written report. Only courses with grades of A, B, or C (not S) can be used to meet the minimum coursework requirements. Permanent grades of S/U only will be recorded for problem report research credits.

In a project your goal is to show that you can do professional work at a high level by actually taking on a substantial task and doing what a very good professional would do. To demonstrate your mastery, the project should:
1) Be a lot of work (e.g., over 100 hours, sometimes much more).

2) Involve several aspects of IH professional practice (i.e., sampling/data collection, program evaluation, engineering controls, personal protective equipment, etc. 

3) Include a satisfactory combination of breath and depth. If, for example, your work involves a great deal of sampling, the expectations for engineering controls would be much less.

4) Be your work is done without excessive direction by anyone other than your Advisor.

The idea of a Masters’ Problem Report is to prove your mastery of IH, not your ability to follow directions from your faculty advisor or from anyone else. Your advisor can only make reasonable guesses about what you will find. You do whatever is necessary to do a good job, just like any professional. If, for example, you see that more data are needed, you should collect them if your Advisor agrees that it is necessary. It should not be necessary for your Advisor to force you to do more.

Selecting a Committee

Two members of the Committee must be full-time faculty within the IMSE Department who are members of the Graduate Faculty. A third member may be a professional of suitable qualifications or experience to provide consultation to you and judgment of your proposed project work.  The third member does not have to be on the faculty but must have sufficient credentials to serve (e.g., Masters in IH or strong experience). All members must be approved by the Program Coordinator.

You should first select a Chair for your Committee in consultation with the Program Coordinator. Ordinarily the Chair should be an IH program faculty member who is best able to advise you in your particular area of interest.  The IH Coordinator will consider requests for exceptions for non-IH faculty on a case-by-case basis. 

The Chair and you should agree on a topic. You should then submit a Proposal to the Chair and seek approval. Once the topic is agreed and the proposal accepted, you should discuss with the Chair who else should be on your Committee. Ideally, each member of the Committee should be able to advise you on some aspect of your study.

You then submit the topic and your proposed courses (you have only two electives) in the Plan of Study, first to your advisor then to the Graduate Program Coordinator for approval. For those doing a thesis, your Committee should meet to vote their approval of your proposed research. They may request changes to the proposal before agreeing to it. To graduate, the committee must approve your Problem Report or thesis and then agree that you have passed your oral defense. 
It is advisable to visit each member of the Committee at each major stage of your work: proposal, data collection, data analysis, and after providing them sufficient time to review your report with care.  Be prepared for each meeting and have an agenda that is submitted to the faculty person before your arrival.  This will give the faculty person some time to prepare for the meeting and to keep the meeting on track in terms of advice or assistance needed.

It is very unlikely that you will have a serious conflict with your Advisor or Committee members, but many problems can be avoided by good communication. It is good idea to write down (and date) any agreements and understandings you reach with your advisor and Committee. Either you or your faculty may forget what your agreements were. After a meeting or discussion, email the Committee or Advisor your understanding of the agreement and keep a copy of your email and their responses. 
Selecting a Problem Report or Thesis Topic
Faculty members are happy to discuss ideas with you and may have suggestions.  However, it is your responsibility to develop a suitable topic in a timely manner. 
A good project topic has the following characteristics:

1) It provides sufficient degree of challenge to demonstrate your mastery of IH, safety, or ergonomics.

2) It is clearly doable with available resources and support.
3) It involves issues that potential committee members understand well enough to supervise you. 
4) It is something you would find interesting and rewarding to do.
A good thesis topic is similar but has additional characteristics:

1) It is stated as a very clear hypothesis

2) The hypothesis typically should be very narrow

Avoid broad topics that would require an enormous range of experiments to answer fully, such as: 
Null hypothesis: Enclosures produce no reduction in noise.
Instead, take a much more narrow (and doable) focus: 
Null hypothesis: Holes of various sizes have no effect on the noise reduction afforded by in a 1m x 1m x 1m (1.5 cm plywood) noise enclosure with insulation and a diffuse source centered in the enclosure when the enclosure is in a typical room.

Problem Report/Thesis Scope

For theses, look at previous Masters Theses and look at published research articles. Otherwise, work closely with your Advisor to develop a research design that is feasible and on-target. You are likely to find that your research design evolves as you do it. That is typical, but it is important that you update your Proposal and inform your Committee as changes occur.

A project report is comparable to a professional consultant’s reports on problems with fall within the scope of work that is typically assigned to or taken on by Masters’-level professionals. The report is intended to show your mastery of one or more aspects of your field, so it may be more detailed and longer than some professional reports. The committee will provide input or set limits with regard to the scope and difficulty of your proposed project. 
Your project should entail significant challenge, which can come from:

· the breadth of the work

· the depth of the work

· the difficulty of the work

· some combination of the above

As a benchmark, keep in mind that a minimum of 3 hours credit for research is awarded for a successful project report and defense. That is equivalent to a minimum of 100-120 hours of effort. No one will evaluate how much time you actually spend, but it is difficult to do an adequate job with much less time invested. No amount of effort will guarantee acceptance of a report and a successful defense if the quality of work is unacceptable. 

You may find it helpful to review the Problem Report on the shelf in the office manager’s office. When viewing them, remember that with continual improvement of technology and our understanding of science and technology come ever higher expectations for quality. In other words, the appearance of reports and theses should be much better than even a decade ago. Likewise, topics that would have been challenging years ago may be relatively easy today. Remember, also, that quality varies in all things, including reports and theses. In other words, it is wise to model your own report or thesis on the best and assume that they are the basis of comparison.
Proposals
After agreeing on a topic with your Chair, you must submit a written proposal outlining specifically what your project will entail. List where you will do the work, how many individuals will be sampled or tested, what methods you will use, what analyses you will run, and so forth. In addition, to help the faculty decide if the project is feasible, the proposal should include a budget, source of funding, and project schedule. Listing outstanding problems or issues is a good idea since the faculty may be able to help you resolve them.
Good clean documentation and clear communications with your advisor and Committee will expedite completion of your project and serve to prevent misunderstandings about what you are proposing to do or how you propose to accomplish your work. 
Available Apparatus
The IH program has a reasonable collection of apparatus that can serve for most work you would do for your project. Additional equipment may be borrowed from NIOSH, other agencies or the company that may be assisting you in the conduct of your study.  Your committee chair can help you locate and schedule use of requisite equipment. Some equipment can be rented and you should include the rental costs in your proposed budget.
The IH program does not have a mass spectrophotometer, gas chromatograph, and some other devices needed to analyze some airborne samples you might collect. In some cases, NIOSH labs may be willing to allow you to analyze your samples on their equipment. In others, the company or agency benefiting from your sampling will need to fund analyses by a commercial laboratory. If the amount is modest and within your means, you may choose to pay for analyses, yourself.

The IH Program Coordinator has a limited amount of funds that could fund a few analyses for critical cases.

Data Collection

It is your responsibility to ensure that you are using apparatus correctly and sampling appropriately. Be sure you have thoroughly reviewed instructions manuals and standard methods.  In some cases, one of your committee members may have to demonstrate how to perform measurement to ensure that you are qualified to make them. 
When a guest at some company or agency, act with dignity and with professionalism. Avoid causing embarrassment or inconvenience to workers, managers, or anyone else. Avoid disruption of ongoing work as much as practicable. Do not make comments to workers about the work, work environment or company. Do not attempt to forecast your findings or any changes that might result before you complete your study.

Wear all needed or required safety equipment at all times regardless of the compliance of others. Act safely at all times and in compliance with company or agency policies.  Operation of equipment or machinery should be left to experienced and qualified company or agency personnel.
Writing the Report

Follow the WVU format for Master thesis (http://www.libraries.wvu.edu/theses/submit-forms.htm).

The report should carefully and accurately present:

1) Introductory material explaining where and why the study was done and with whose permission.

2) Background material describing the process and the nature of the problems and the history and success of attempts to control them.

3) A brief review of relevant and useful literature (much more limited than for a thesis).
4) Methods and Apparatus

5) Results

6) Discussion of Results

7) Conclusions and Recommendations
Writing the Thesis

Follow the WVU format for Master thesis (http://www.libraries.wvu.edu/theses/submit-forms.htm).

The report should carefully and accurately present:

1) Introductory material explaining where and why the study was done.

2) Background material describing the nature of the issue and the history and success in investigating the issue.

3) A brief review of relevant and useful literature
4) Methods and Apparatus

5) Results

6) Discussion of Results

7) Conclusions and Recommendations
Registering for your Defense

You must have at least 3 credits of IH&S 697 to graduate. You must be enrolled in IH&S 697 for at least one hour of credit at the time you defend. For example, suppose you registered for 3 credits of IH&S 697 in Summer II, but could not complete the work and defend until Fall. You could then register for one additional hour of IH&S 697 in the fall and defend.  You don’t have to register for IH&S 697 (or even be enrolled) to do the actual work. That can be done at any time. 
You can defend on any date that you can get your committee to agree to meet.  However, you must defend before specific deadlines to receive your degree at the end of that semester. It is your responsibility to comply with committee, departmental and university deadlines associated with review, defense and graduation requirements.  So plan ahead and keep to your schedule as best you can. 

Defense

You must successfully “defend” your Masters’ Problem Report or Thesis to graduate. Ordinarily, you should submit the first draft of the Report solely to the Chair of your Committee. When your Chair agrees it is in good enough shape to do so, you should submit it to the rest of the Committee and schedule your defense.

The defense should be scheduled at least two weeks after submitting your Report to your Committee. Your Committee members may acquiesce to a tighter deadline but are under no obligation to do so. Remember that faculty members have commitments to other students, the university, and to the community at large.  Last minute scheduling is going to be problematic and most likely unsuccessful. 
For the defense, you should prepare a 35-minute presentation of your work. Be prepared to answer questions about all aspects of your report. Note that faculty can and do ask questions about coursework materials. Learn the material while taking your classes and simply refresh your knowledge before the defense.

After the defense, be sure to have the faculty sign all of the necessary paperwork, including the signature sheet for the Report. The faculty may also have additional corrections for your written report. The Chair of your Committee typically will withhold his or her signature until you have made all of those corrections and turned in your finished Report.
Once all forms are signed, carry them to Linda Cox in Student Services, 1st floor of ESB.

Paperwork

Note that you must submit your plan of study for the Program Coordinator’s approval by the end of your second semester. You must complete a request for defense form and obtain the signatures it requires before defending. Note that it is your responsibility to ensure that you have met all program requirements.

After the defense, you must gather signatures attesting to your performance of several duties. You must submit copies of the Problem Report or Thesis as required. 

Note that electronic submission is required for theses but is not required for project reports. High quality binding (Morgantown Printing and Binding) is required for theses. Kinkos-type wire binding is sufficient for Problem Reports.
Concluding Remarks
The Problem Report is intended to demonstrate your mastery, not that of the faculty. Likewise, a thesis is your writing, but it presents the collaborative research done by you under your advisor’s guidance. It both cases it is your responsibility to select a topic, make necessary arrangements to do the work, calibrate and use instruments properly, manage your subjects, do data collection and analyses correctly, write the report with appropriate rigor and quality, meet deadlines, and defend your work. 
The faculty wants you to succeed in your work and will provide advice and guidance to help you achieve that end, but it is your responsibility to initiate and to carry out the work in a professional manner.
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