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Type of Activity: Laboratory exercise

Brief Description: In order to understand the factors that control rock rheology, students conduct a series of activities with analogue materials.  The activities are compared to real examples from the field and deformation experiments.

Context 

Type and level of course in which I use this activity or assignment: undergraduate required structural geology course for majors

Skills and concepts that students must have mastered before beginning the activity: Students must be familiar with the following terms and concepts: rheology, force, stress, strain, elastic, plastic, competence, deformation experiments, yield strength, ultimate strength, and rupture
How the activity is situated in my course: This activity is one of many lab exercises students complete throughout the semester.  It is followed by an in-class activity where the students use analogue materials to explore rheologic models such as Elastic, Newtonian, and Plastic.

Goals of the Activity or Assignment

Content/concepts goals for this activity: The students should gain an intuitive sense for the role of the following in determining the rheology of a deforming rock: lithology, stress, temperature, confining pressure, preexisting weakness, strain rate, and accumulated strain.  They will also closely examine the important results of some deformation experiments and learn where natural deformation may help us learn more about rheology.

Higher order thinking skills goals for this activity: analysis of data, synthesis of ideas.

Other skills goals for this activity: critical reading of data presented in graph format, working in groups.
Description

A short laboratory exercise, conducted by students, is used to illustrate the multiple factors that contribute to rocks' varied responses to deformation. Analogue materials (play-doh, notebook springs, butter, silly putty, plastic bags, etc.) are used to illustrate many of the controlling factors such as lithology, stress, temperature, confining pressure, strain rate, preexisting weaknesses, and accumulated strain. The analogue experiments are presented in conjunction with parallel data from deformation experiments and field studies. The tandem presentation of analogue experiment and real data requires the students to obtain a natural "feel" for rheologic parameters and more exhaustively analyze the important conclusions obtained from field and deformation experiment data.
.
Evaluation 

I help students with the exercises as needed.  The students submit their written responses to the exercise for credit.  The students use their understanding of rheology in future assignments.
Instructor’s notes for running the in-class laboratory

· Students best complete the laboratory if they are prepared (have read the assigned material from the textbook).  In the preceding class, a short (15 minute) interactive discussion of rheology, using analogue examples, is presented.  The students are reminded (warned) to read the textbook pages for the laboratory that are outlined on the syllabus.  They are also encouraged to bring the textbook to class in case they need a refresher during the lab.

· Before class begins, I set up the stations around the classroom for each of the 7 factors.  Each station has an identifying sign and the neccesary materials.

· I begin class by giving a short recap of important terms, soliciting the definitions from the students.

· I then hand out the lab exercise.  Students choose their working groups of 3-4 students and begin the exercise at one of the stations.  The students rotate stations at their leisure.  (I have 7 stations and usually 3-5 working groups.)  I walk around the class, helping where appropriate.  I have chosen to have the entire class complete the butter exercise together.  We complete this exercise at a natural break between stations for most of the groups.

· The exercises can easily be completed in a 2 hour class period.  The students type their responses outside of class, and turn them in the following week.

· Most student problems arise from: A) forgetting definitions of terminology that they have (perhaps) read and discussed in class and B) analyzing graphical data with only a cursory glance.  To help mitigate these potential problems, I encourage the students to teach one another and look up any terms with which they are struggling (reinforcing the reason for reading assignments).

Documentation 

The following pages contain the laboratory exercise given to students.

