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Personal note:

Working with undergraduate research students can be immensely rewarding.  But you have to be organized.  You also have to accept that most of the time you will invest into the student and not necessarily see an easily measurable return, that is, a research publication.  At some institutions all students have to do an undergraduate research project, but at most institutions the professor can select which student to work with.  It’s important to not take just anyone.  Your time is too valuable for that.  Take someone who is interested in what you do, has goals for their future and will appreciate your time and input, and someone who can work on their own for much of the time.

It’s important to pick well defined and specific projects.  Make a decision about whether you will have the student work on an aspect of your research or a totally unrelated project.  The latter isn’t a bad idea because this means that the progress of your own project won’t be held up by a possibly wayward undergraduate.  Don’t let that happen to you.  You need to get tenure.

Meet regularly with the student and make your contact with the student as formal as you feel comfortable with.  Don’t be backwards in doing this.  This is because the student will respond positively to the more-or-less rigid timetabling and deadlines… similar to the other classes they are probably taking concurrently.  Students, like you and I, need a little bit of pressure to keep the work going along.  Deadlines and firm expectations will help.  It has been my experience that when students take other courses at the same time as a research project, they tend to focus more on the other courses if there isn’t a rigid set of written deadlines for them to work to.

My philosophy for undergraduate research is that it is an opportunity to train and educate a student in the process of doing science.  I don’t expect that they will push the boundaries of my sub-discipline (but I expect original and new data); I don’t expect a journal publication (but I do expect presentation at a national meeting).  I aim to give them a “leg-up” for graduate school, to take away some of the fear of entering a graduate program, and I give them a taste of what it is that I do every day.  Hopefully it’s exciting, challenging, and rewarding for them.  But as an undergraduate, much of that success will depend on me, the advisor.  This is not always true for a graduate research student.

Following is the information sheet and syllabus that I give to undergraduate research students.  At Central Washington University, a senior thesis or honors project is done while enrolled in a course called: GEOL 395/495 Junior/Senior Research.

Paul Hoskin

 Now at: University of Calgary

hoskin@ucalgary.ca
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CENTRAL WASHINGTON UNIVERSITY





Department of Geological Sciences

GEOL 395/495 Junior/Senior Research

http://www.geology.cwu.edu/facstaff/hoskin/geol395/395main.html

Quarter:
Any

Weekly meeting:
Lind Hall room 108 at 12:00–1:00 PM on Thursdays.

Lecture:
Selected sections of GEOL 346, 381, or 481 as determined by advisor.

Laboratory:
See details below.

Advisor:
Paul Hoskin; Room: Lind Hall 108D; e-mail: hoskin@geology.cwu.edu

Office hours:
As posted on advisor’s web-page.  E-mail contact outside of these hours.

Course description

Undergraduate research experience involves students in an original research project.  Using one or a variety of methods, students will collect original data and contribute to problem solving in the Earth Sciences.  As a first research experience, emphasis will be placed on the process of scientific research, including formulation of a research plan, data collection, assessment of data quality, and interpretation based on available data.  Students are required to present their results to an audience outside of the department.

Learner outcomes

By the end of the course you will be able to:

• define the “scientific method” and describe how it operates in geologic research.

• construct a testable hypothesis and design appropriate tests and data collection strategies.

• collect high-quality original data by one or several commonly used methods in the Earth Sciences.

• write a coherent scientific report including context, methods, new data, and discussion.

• present the results of original research to a broad audience either by poster or oral presentation.

Suggested textbook

You will be given copied readings from this book, but it would be a good idea to buy your own copy:

Les Kirkup. Experimental Methods: An Introduction to the Analysis and Presentation of Data (1994)

John Wiley & Sons, Brisbane. 216 p.  ISBN 0-471-33579-7.

Your time, involvement, and effort


It is generally the case that “what you put in, is what you get out.”  It is expected that you will be engaged in the project at an appropriate level: recall that as a rule-of-thumb one credit hour is equal to 3 hours class contact.  If you enroll in the project for 3 credit hours, then you are committing to spend an average of 9 hours on the project per week.  Budget your time accordingly.  Failure to budget your time wisely usually leads to less-than-beneficial experiences.  Attendance at the weekly meeting is compulsory.  If you need to attend sections of another course (e.g., environmental mineralogy), the time will be taken from your normal ~9 hour weekly contact.


You will be provided with a lab book.  In this book you need to record all of your thoughts, plans, and actions.  The lab book is a very important part of science research and needs to be treated with the utmost care.  If you are prone to loosing things, then photocopy newly used pages at regular time intervals and store in a safe place.  Your lab book will remain the property of the geology department once you have completed the project.  Avoid being sloppy in your note-taking and working.  Work with pride.

Laboratory responsibilities

You will be given detailed instructions later.  Generally, you have the following responsibilities if you work in a laboratory:

• know all safety procedures, be practiced at exercising them, and be prepared to use them

• wear appropriate clothing including covered shoes at all times; make sure your personal health insurance is in effect

• clean up after yourself and replace items in the correct place

• immediately communicate to your advisor any broken or inoperable apparatus or equipment

• frequently communicate on the status of consumables (chemicals, glassware, tissues, etc.)

Regular progress: the research road map

Some times doing research is like being a blind person in a dark room.  It’s not always clear what to do next.  To help you, the advisor will set several tasks to complete.  These will help you maintain progress in your research and help you understand what you are doing.  These tasks include:


Due date:

1. developing a testable hypothesis



2. background reading and generating a bibliography



3. developing a research plan and timetable



4. submission of a proposal for funds



5. presentation of preliminary data at weekly meeting



6. draft final report



7. submission of final report



8. presentation at meeting/conference



Assessment and grading

You will receive a letter grade at the end of each quarter based on the assessment criteria outlined on the following page.  The grade will be calculated as shown below.  Note that a final written report will only be required at the end of your project (say after 3 Quarters of research); otherwise a Quarterly progress report is required.

Points will be awarded according to assessment criteria in this manner:

	
	Assessment criteria
	Excellent
	Good
	Satisfactory
	Unsatisfactory

	1
	Safety
	3
	2
	1
	0

	2
	Time management
	3
	2
	1
	0

	3
	Lab notebook
	6
	4
	2
	0

	4
	Weekly meeting
	3
	2
	1
	0

	5
	Creativity, initiative, literature
	6
	4
	2
	0

	6
	Lab work
	9
	6
	3
	0

	7
	Progress report
	9
	6
	3
	0

	8
	Final report
	12
	8
	4
	0

	9
	External presentation
	9
	6
	3
	0


Letter grades will be assigned in this way (plus or minus may be given for transitional scores):


Progress Report Quarter
Final Report Quarter

(criteria 1–7)
(criteria 1–6 and 8–9)

F
any unsatisfactory criteria
any unsatisfactory criteria


or less than 13
or less than 17

C
13 – 25
17 – 30

B
25 – 30
30 – 43

A
30 or above
43 or above

Publication of results

Good research needs to be published.  Your aim should be to do high-quality work and collect publishable data even if your project may not be publishable as a stand-alone contribution.  If your data are publishable, you may be a co-author on a paper.  This will be discussed when appropriate.

	
	Assessment Criteria
	Excellent
	Good
	Satisfactory
	Unsatisfactory

	1
	Safety
	Always follows safety protocols.  Makes sure that all safety equipment is always functioning.
	Commonly follows safety protocols
	Ignores safety protocols
	Endangers self or others

	2
	Time management
	Shows evidence and planning of time management.  Spends at least 3 contact hours per credit per week on project.  Works efficiently and meets all “road map” dates on time.
	Spends about 3 contact hours per credit per week on project. Works efficiently and meets all “road map” dates on time.
	Spends 2–3 contact hours per credit per week on project.  Meets most “road map” dates on time.
	Does not manage time well; attempts to make up lost time in final weeks of project.

	3
	Lab notebook
	Regular, tidy, and full documentation of planning, activity, and raw results.  All pages numbered and new work dated.
	Generally and neatly documents planning, activity, and raw results.
	Documents planning, activity, and raw results with minimum detail and frequency.
	Poor and incomplete documentation of process and results; illegible in places.

	4
	Weekly meeting
	Attends and willingly participates.
	Attends and participates.
	Attends, but is unprepared and tends not to participate.
	Poor attendance and preparation.

	5
	Creativity, initiative, literature
	Constructs a testable hypothesis and clearly designs appropriate tests and/or data collection strategies.  Actively seeks pertinent literature.  Suggests new experiments.  Offers independent interpretation of data.
	Constructs a testable hypothesis and designs appropriate tests and/or data collection strategies.  Is familiar with literature supplied by advisor.
	Constructs a testable hypothesis and designs appropriate tests and/or data collection strategies.  Is familiar with only one or two supplied papers.
	Demonstrates little independent thought and remains uninformed on the relevant literature.

	6
	Lab work
	Independently and enthusiastically collects high-quality original data and demonstrates a full understanding of the uncertainty associated with each datum.
	Diligently collects high-quality original data and demonstrates good understanding of the uncertainty associated with each datum.
	Collects original data under regular supervision yet has an incomplete understanding of the uncertainty associated with data.  Shows little understanding of project.
	Does not work independently and has not demonstrated an understanding of the project or data uncertainty.

	7
	Progress report
	Presents a clear, structured, and illustrated progress report that demonstrates an excellent understanding of the “scientific method” in the context of the project.
	Presents a clear and illustrated progress report that demonstrates a good understanding of the “scientific method” in the context of the project.
	Presents a satisfactory progress report that demonstrates some contextual use of the “scientific method”.
	Failure to meet satisfactory requirements.

	8
	Final report

(junior or senior thesis)
	Submits a typed, structured, and coherent scientific report including context, aims, methods, new data, discussion, conclusions, and references, in the format of an advisor-selected journal.  Report goes beyond simple conclusions and demonstrates a depth of understanding.
	Submits a typed and structured scientific report including context, aims, methods, new data, discussion, conclusions, and references, in the format of an advisor-selected journal.
	Submits a typed and structured scientific report that makes justified conclusions based on data.
	A short report with little detail or no report submitted.

	9
	External presentation
	Plans, practices, and confidently presents results at SOURCE or the Northwest Geological Society.
	Presents results at SOURCE or the Northwest Geological Society.
	Presentation at SOURCE shows evidence of poor preparation and/or misunderstanding.
	Does not present work to a broad audience.
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