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Date:    Sun, 17 Feb 2008 
From:    Jane Jackson <jane.jackson@ASU.EDU>
Subject: Whiteboards work better than chart paper
     The founder of Modeling Instruction, Malcolm Wells, used chart paper in the 1980s, until he got the idea to make 24 inch by 32 inch whiteboards out of kitchen-bathroom tileboard (Marlite). The whiteboards worked much better!
     Last year Colleen Megowan, a long-time modeler, finished her Ph.D. dissertation on modeling discourse. (You can download it at  http://modeling.asu.edu/modeling-hs.html Click on "resources for the modeling classroom".)
     I asked Colleen if she'd included in her dissertation, comments comparing the two media. Her reply is in the accompanying email.
****************************************************************************

Date:    Sun, 17 Feb 2008 
From:    Colleen Megowan

    I did not address the use of chart paper in my dissertation specifically because I did not use the data I had from MZ's geometry classes where chart paper was the medium in use. All the classes I observed used whiteboards. If I had extended my dissertation to include what I noticed about the use of chart paper, here's the Reader's Digest version of what I would have said in comparing the use of chart paper to the use of whiteboards:
     When students constructed their representations on chart paper, there was more talk that was unmediated by any sort of  representation before pen was put to paper — possibly because  "marker on chart paper" wasn't erasable -- so a great deal of the reasoning  process surrounding what was ultimately was shown was completed before much was written on the chart paper (and this was true in spite of the fact  that students had been repeatedly assured that all they had to do was start  over on a fresh sheet of paper -- I guess maybe they preferred to get it  'right' the first time).  In addition, in the semester's worth of MZ's geometry class video that I transcribed, I observed that the "chart paper writer" was almost always the same person each time -- sometimes it was the person  who drew the best, or the one with the clearest writing, often it  was the one who was most assertive in seizing the marker. This influenced what appeared on these chart paper representations.  It was that writer's "version" of the group's thoughts (see the quote below regarding the Power of the Marker).
     It was different with whiteboards -- students began writing right away.  They started and stopped and erased all the time, and the representations that ultimately appeared evolved as the conversation unfolded. Although there were still some group members who did not write, there were many more instances of multiple students writing/drawing on the whiteboard in each episode. In addition, students who never wrote did occasionally erase what others wrote, or suggested that what others wrote should be erased and re-represented.
 

    In terms of the dominance of the view of the writer, I documented phenomena that I called "the Power of the Marker" and "the Power of the Eraser". Here's an excerpt that discusses these (note: there were two types of activity structure I analyzed for my dissertation -- Going Over Homework and Practicing With The Model -- this passage is in regard to the first of these):

     When the activity structure was that of Going Over Homework, the group member who assumed leadership was most often the one who created the important parts of the whiteboard.  It was this Decider's version of the solution that was written down, at times in spite of what other members of the group contributed.  At times, some group member would insist that something be
added to the solution and The Decider would capitulate and add it to what he or she had written, but, in general, The Decider maintained veto power over the other students' contributions.  I have come to think of this phenomenon as The Power of the Marker. Controlling the marker was, largely, controlling the floor in the whiteboard discussion.  The Decider in this setting has the deciding vote in determining what counts out of all the things that students say to each other in constructing a whiteboard representation, and she exercises this control by either writing down or not writing down what other members of the group contribute to the discussion.
     If there is competition for leadership in the group or if The Decider does not give sufficient attention to what other members of the group contribute, another factor enters the picture: The Power of the Eraser.  This happens when some other member of the group than the scribe, picks up the eraser and erases what The Decider has written.  Sometimes this will result in a transfer of the marker to the person doing the erasing, but more often it will result in a re-creation by The Decider of the representation that is more in line with what The Eraser or other members of the group had in mind.  The Eraser exhibits a variety of motives, often fairly benign, including neatness or clarity of expression, but sometimes the motive is clearly control over the content of the finished product.
     If we look at whiteboard construction in this context through the lens of conversational analysis, we see a lead individual who controls the floor, with challenges that could be considered 'turn-sharking' -- taking away another student's turn to speak, or 'turn dolphining' -- rescuing another student or saving some student from a mistake in her representation.
     At times The Decider voluntarily relinquished the floor to another member of the group without being challenged. When this happens The Power of the Marker is usually also transferred to this person.
     Regardless of the activity structure -- Going Over Homework or Practicing With The Model -- the prevalence of the Power of the Marker was certainly observable in MZ's classes when chart paper was used, but the Power of the Eraser was not.  This can obviously be problematic, as students whose views are seldom represented may eventually opt out.  But what is of more concern to me, having observed both, is that the bulk of reasoning and negotiation of meaning took place before there were representations available to members of the group that illustrated what individuals were trying to communicate.
     Relevance theory tells us that there can be a big gap between "what I think I told you" and "what you heard." In physics we use graphs, diagrams and symbols to bridge that gap.  Whiteboards and chart paper are two different repositories of these representations.  The convenient thing about whiteboards is that they can be erased and rewritten as meaning is negotiated.  Unfortunately, although it is true that they can be rewritten when using chart paper, in practice, they seldom are.  Typically they are not written down at all until the negotiation of meaning is complete.
****************************************************************************

Date:    Sun, 17 Feb 2008 
From:    Don Yost (Modeling Workshop leader; modeler since 1991)
     Some rambling additions to previous post: University of California at Davis physics classes use paper. I've noticed that the paper becomes more of a reporting and evaluation tool. The whiteboards, on the other hand, change as the presentations go along so that they become more a learning tool than a reporting tool. Concepts are changing as time goes on, and the whiteboards change to accommodate and record these concept changes. 

     Some modelers refuse to let students change their whiteboards, and I think they are sacrificing an opportunity to employ a very powerful dynamic learning tool.
****************************************************************************
Date:    Tue, 19 Feb 2008 
From:    Buffy Cushman-Patz 
    I enjoyed Colleen's digest version of why whiteboards work, and the descriptions of the different group members and their roles. I recognized nearly all of them. I was also happy to see the comparison to chart paper... I've spent some time thinking about how and why whiteboards are better for the students than writing on paper or working on the chalkboard, too...
     Last year I got so addicted to working with whiteboards in my physics class, and how fantastic the dynamic of the class becomes, that I decided to try it in one of my other classes: seventh grade math! Our middle school math curriculum is very constructivist in its approach, too (Connected Mathematics, I highly recommend it) and has lots of problems that require critical thinking and group discussion. I wasn't sure how seventh graders would do with the pressure of standing in front of classroom, or asking constructive questions but they ROCKED IT! It took them about a week to get the hang of it, but they really got on a roll.
     This year I have used it with them from the beginning to check the homework daily and they LOVE it. (One day we had a quiz and we didn't have time to whiteboard the homework problems, and one of the students said to me, "What, no whiteboarding today? It's what brings me to math class!")
     Today I sat in the back of the classroom and watched them discuss, for 15 minutes, whether -(1/2) is the same thing as (-1/-2). They were so animated and descriptive with their explanations to each other that I never had to step in; they sorted it out.
     Anyway, this is just to say that the benefits of whiteboarding reach beyond the physics classroom! The students talk about whiteboarding so much that other teachers have started to ask me about it, and I've cut boards for six or seven other teachers at my school. Our whole math department has them. Nobody uses them exactly the same way I do, but more than anything I think they encourage student-centered classrooms rather than teacher-centered, and every class can benefit from that! If you've got open-minded colleagues in other disciplines (particularly math, which your physics class will reap the benefits of, too), try telling them about whiteboarding!
     On another cross-discipline side-note: the Discovering Algebra series of high school math texts (from Key Curriculum Press) is also very model-based in its approach. I highly recommend it; I can't wait to get the students who have learned Algebra from this series of texts in my physics class--they will know so much already!
****************************************************************************

Date:    Wed, 20 Feb 2008 
From:    Bob Baker 
     I agree with Buffy about using whiteboards in math classes.  Whiteboards were used extensively in my Algebra 2 course two years ago and I will continue to use whiteboards anytime I am assigned a math class in the future. The whiteboards proved effective in promoting discussions and understanding in both small groups and whole class situations. The student presentations allow me to quickly identify and address algebra misunderstandings

****************************************************************************

Date:    Thu, 21 Feb 2008 
From:    Colleen Megowan 
     I'd be interested to hear from those of you who have "infected" your colleagues in other disciplines with the "whiteboard virus" I've used whiteboards in teaching mathematics, regularly loaned whiteboards to students for use in other classes to plan projects, and I have made sets of whiteboards for a math teacher, and English teacher, an earth science teacher and a government/economics teacher.
     If you've done this sort of thing would you let me know? And if the teachers you've infected are still working with you, would you ask them if I could correspond with them via email?
****************************************************************************

Date:    Thu, 21 Feb 2008 
From:    Carmela Minaya 
     I gave a whiteboard presentation a couple of times for professional development meetings at my school.  Believe it or not, even the English & history departments use them!
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