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Please feel free to add comments and improve this document.

Week by week materials available in the "Tutorials" folder at

http://www.colorado.edu/sei/departments/physics_2210.htm
What are tutorials? Tutorials are weekly student sessions, modeled after research-validated curricula developed at the University of Washington. UW Tutorials are largely for the introductory level, but now also exist in upper-division Quantum Mechanics, Electricity and Magnetism, and Classical Mechanics/Math Methods. They are designed to change the way study sessions/recitation sections work: from teacher-centered to student-centered. Students work in small groups, and the role of the instructor becomes that of a learning coach.  Materials are designed to target known student difficulties, to elicit and develop conceptual understanding and math/physics connections. They also serve as a powerful tool to help faculty listen in on student reasoning, to get a clearer sense of student ideas, and where they are still struggling. 

What is the pedagogical theory behind tutorials?  Education research indicates that passive learning, in which students listen to an expert explain ideas, is rarely as effective as active learning, in which the responsibility for learning is shifted to the students. Tutorials are designed to shift the focus of learning to the students, a "constructivist" view of education.  Tutorials often follow an "elicit-confront-resolve" cycle. The Tutorial guides them through logical steps, encouraging them to utilize multiple representations, confront possible internal inconsistencies in their initial beliefs, and to make sense of topics which might otherwise appear purely formal. Tutorials place a large emphasis on the process of problem solving - eliciting conflicting ideas, encouraging discussion and debate, requiring explanation and consistency rather than merely "answers".  They tend to focus on powerful and common pre-conceptions. Intermediate Mechanics Tutorials (http://perlnet.umaine.edu/imt) materials build on student interviews and pre-post testing. At Colorado, we are just starting this process for Classical Mechanics/Math Methods for the tutorials we are developing. 
Running Tutorials: We ran these tutorials during regularly schedules class to replace some lecture time.  Students work in groups of 2-4 (depending on desk arrangement – 4 is a good number if your classroom accommodates it).  Tutorials take 10 minutes to an hour, but some students won't finish.  Some student groups will also finish quickly, and you may want to have a challenge activity or question ready.  Some of these are available in the “clicker” files and in the “tutorials” with “challenge” in the file name.  Group members are encouraged to work together, and the instructor(s) wander from group to group to see if anyone is completely lost/stuck. Trust the students - they can figure this stuff out on their own.  Allow space for them to be wrong (as long as they are still "self-correcting"), try to stay away as long as they are working productively - use this as an opportunity to listen to student ideas.  I tell my students “we will try our hardest not to give you any of the answers, but we will also try our hardest to make sure you figure everything out for yourself.” 
Where can I go to learn more?
Steven J. Pollock, Rachel E. Pepper, and Alysia D. Marino, " Issues and progress in transforming a middle-division Classical Mechanics/Math Methods course", 2011 PERC Proceedings (submitted) and Stephanie V. Chasteen, "Teasing Out the Effect of Tutorials via Multiple Regression", 2011 PERC Proceedings (submitted) can be found in the “Publications on the work” folder in the course archive.

E. Redish: Teaching Physics with the Physics Suite.  Can be found free at http://www2.physics.umd.edu/~redish/Book/.  Chapter 8 has a detailed section on Tutorials (albeit targeting freshmen Tutorials, but some of the ideas will transfer nicely).

Lillian McDermott's Millikan Lecture: “How We Teach and How Students Learn - A mismatch?” AJP 61, ('93),  295 (http://unr.edu/homepage/jcannon/ejse/mcdermott.html)
Pre semester logistics for running tutorials at CU:  
1) At CU you may arrange for a Learning Assistant. The physics department will pay one undergraduate $1500/term for ~6-8 hrs/week (they also must sign up for a special pedagogy seminar in the School of Ed).  We solicit applications midway through the previous term, your participation is welcome, but not required (Just let Steve Pollock and/or Mike Dubson know you're looking for an LA). The LA will help you run the tutorial sessions in class, but must also spend time before the Tutorials reviewing the material (some of that time with you!) and should spend time afterwards reflecting on issues they encountered.

Plan on spending regular time every week with your LA - they will be a great help to you, but they are still just undergraduates who have probably just gone through this course themselves. They may also be thinking about teaching as a career - be aware that you are supporting this interest. 
2) Mention the Tutorials and their purpose in your syllabus and first class(es) 
3) Download all Tutorial materials for the semester:

http://www.colorado.edu/sei/departments/physics_2210.htm
http://perlnet.umaine.edu/imt
and make sure you can read/print them ok. 

Week before classes start:
1) Arrange a regular time (1 hr /week) to meet with your LA, probably a few days before each Tutorial, to go over materials, discuss issues, and help orient them. This will be your "prep" session (and should suffice for both you and the LA!) 

Every week during the term:

1) Look over our online instructors manual for the upcoming Tutorial! Check out in advance of your prep meeting if you need demos/equipment/photocopies: make sure it's all there and in order (or have the LA take care of this)
2) I suggest you do each Tutorial in advance, write out your answers. Think about student misconceptions, why is the Tutorial "hammering" on certain things? What sorts of questions will help students make sense of this if they're struggling? If Tutorial questions are ambiguous (sometimes intentional!) think about what they're after, so you can guide the LA (and later, the students). Ask SJP about research behind the Tutorials if you're curious or confused about what the point of some of the tutorial activities.  Some instructor manuals for individual tutorials are available.

3) If you're feeling generous, buy some snacks for your students. Food is a great social facilitator! 
4) After the Tutorial, if you have suggestions or comments, write them or email them (to Steven Pollock) immediately, before you forget. If you want to re-design any materials, feel free, please let us know what you're doing so your hard work doesn't get lost. 































