Innes, Roger

Step 1: Define a Bottleneck

The general bottleneck I am addressing is the failure of students to move beyond simple memorization of “biological facts” to understanding how such facts interrelate in biological processes.  For example, I spend several weeks of the L211 molecular biology course on the topic of “transcription” (the first step in “turning a gene on”).  In the past, I have focused on the names of all the proteins required to make transcription happen at the appropriate place on the chromosome, and at the appropriate time.  Students learn all these protein names and memorize the role of each, but have great difficulty in putting all this information together to explain the process of transcription.  I think this is partly because they are not used to thinking of information in terms of animated processes and do not routinely paint pictures in their minds that organize this information in terms of a cartoon.  
 

Step 2: Define the Basic Learning Tasks 

The most important task is to be able to visualize the process in the form of an animated cartoon (a.k.a. a model).  Where does each of these proteins fit in?  What does it do in a physical sense? What would happen to your cartoon if you left one of the proteins out?  Is there enough information to place a given protein into the cartoon?  If not, what other information do you need?  As an early activity in the class, probably in the first week, I plan to do an explicit model building exercise to get the students thinking about the value of models and how they can benefit their learning, and their ability to “think like a scientist”.  

Step 3: Model these Tasks Explicitly

I plan to present the class a list of proteins and definitions of what each does, and draw no cartoons, then ask them to explain the process.  They almost certainly will not be able to do so.  I will then ask them to help me start drawing a model, all the while thinking out loud about how I would do this.  I expect to get several suggestions as to how to draw a model, some of which are mutually exclusive, but either of which could be correct (Science is the pursuit of “right answers”, if we already new all the right answers there would be no science).  

Step 3 1/2.: Motivate the students

This will be accomplished in two ways.  First, by showing my own enthusiasm for the topic and the exercise, and demonstrating the value of models, and second, by having them do some model building themselves so that they are invested in the process.

Step 4: Create Occasions for Students to Practice These Steps and Receive Feedback.

For H111, model building will be done with the class as a whole since I will have only 5 students.  For L211, it would be done in groups of 3-5 during the weekly discussion sections that have about 25 students.  For the first modeling exercise I will include both 3-D models in which the students themselves function as a specific protein, and 2-D models in which the students must draw and interpret models that represent the known “facts”  (i.e. data).  

Step 5: Assess how well students are mastering these learning tasks



The first level of assessment will simply observing how the students perform in their attempts at 3D modeling with themselves as parts.  A follow up will be to have them solve some written problems that require them to think about their models in order to answer.  If I am successful, they will be better problem solvers.  

Step 6: Share what you have learned about your students’ learning

There are three other faculty that teach L211 (Malacinski, Kehoe, and Kumar).  I already plan to discuss my ideas with them before I try them out, and will report back to them about how it is working.  I also have frequent conversations about teaching with my two close colleagues on the third floor of Myers, Estelle and Hangarter, and am sharing my experiences with them.  Estelle teaches L311 (same course as Susan Strome), thus could potentially impact a large number of students.  Between myself, Susan, Mimi Zolan, Lynda Delph and Craig Nelson, I expect it will be hard for biology faculty to continue with lecture only formats in their courses without at least considering trying other approaches.  
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