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COMPILATION. Energy pie charts, bar charts, flow diagrams – value, sequencing, use
Date:    Mon, 28 Jan 2008 
From:    Rob Spencer 
Subject: Energy Pie Charts and Bar Charts
     I just gave my energy test today...don't know the results yet.  I was thinking about what I might want to change for next year.  One thing that popped into my head was maybe I should introduce bar charts almost simultaneously with pie charts.  Does anyone introduce them together?  If so, do you feel that you are rushing?  (I have not yet done energy pie charts as I go through the earlier units...I have waited until the energy unit.)
****************************************************************************    
From:    Jane Jackson <jane.jackson@ASU.EDU>
     … Dwain Desbien led a workshop on modeling discourse management for teachers. He began in "teacher mode" by indicating that prior to employing discourse management, students felt that representational tools were a burden and that they did not see the usefulness of the models developed.  He used these observations from the students as a springboard for developing modeling discourse management….
****************************************************************************** Date:    Tue, 29 Jan 2008 
From:    Matt Greenwolfe [a Modeling Workshop leader, Ph.D. in physics, AMTA leader] 
      I do start with just pie charts, but then I keep them as I move on to bar graphs and energy flow diagrams.  I've edited the worksheets so that there is a series of about five pies above the LOL type diagram (initial bar graph - flow diagram - final bar graph).  

     I like to keep the pie charts because I think they continue to give a different, and useful slant even after the initial introduction.  The pie charts focus on the mechanism of energy storage - kinetic, chemical, elastic, etc. – and imply energy transfer as a continuous evolution of energy storage. Energy conservation is sort of hard-wired into the pie chart because all the pies are the same size, so students are forced to account for all of the energy.  

     The bar graphs focus on the initial and final states, and the energy flow diagram focuses on the objects that are storing the energy and shows energy transfer as a process.  Both bar graphs and the energy flow diagram have a greater emphasis on the system.  With the bar graphs, conservation of energy is not hard-wired into the diagram, so the students have to explicitly think about whether their bar graphs show energy conservation.
     I think that by requiring the students to continue to draw pie charts, that I have been able to shorten the intro with pie charts – not eliminate it, but speed it up a little.  Keeping the pie charts
throughout helps a certain percentage of students draw better bar graphs and flow diagrams, and they get more benefit from the pie charts by working with them for a longer time and seeing them all together with the other diagrams.
     My pet peeve is that the energy flow diagrams should have an *object* attached to each end of each arrow, showing where the energy started and where it went.  I don't like the energy flow diagrams with disembodied arrows pointing into the system from nowhere.  This also makes the energy flow diagram just a slight modification of a system schema, so if you've been using system schemas throughout the course, you can teach the energy flow diagrams very quickly.
******************************************************************************

Date:    Tue, 29 Jan 2008 
From:    Andy Edington 
      Check out the Energy Skateboarder Park program on the University of Colorado's PhET site.

                     http://phet.colorado.edu/new/index.php
You can build your own "skateboard track." You can turn on pie charts and/or bar graphs. You can move the y=0m reference to get negative gravitational energy. You can turn on friction and see a thermal energy bar or pie slice.
     My experience:  introduce pie charts and bar charts together.
******************************************************************************Date:    Tue, 29 Jan 2008 
From:    Rob Spencer 
     Thanks for all the thoughtful responses.  I also continue to keep the pie charts even after I commence bar charting.  The students, with pie charts, developed a really good handle on what energy storage location grows, what shrinks, and what stays the same.  Students also almost immediately start asking quantitative questions like "How did you know how big to make Ekin initially?"  I have always told them that by analyzing the situation through time, it is pretty straight-forward to understand that if Ekin must shrink, it must start out bigger so that one can demonstrate the shrinkage.
     I start out my energy unit with Feynmann's audio lecture using the Dennis the Menace toy blocks analogy for a representation of energy that we can, in certain cases, account for quantitatively.  He starts with the number 28.  I have been thinking that I might introduce bar charts sooner than I do, to tie into this idea of having a definite value of energy associated with the defined system. I feel better about bringing them in sooner.  I think I will try to bring
them in with the first pie chart assignment.  However, I think I will require my students to complete the pie charts first before tackling the bar charts.
******************************************************************************Date:    Tue, 29 Jan 2008 
From:    Frank Lock 
     I am using modeling to facilitate chemistry as well as physics. When we look at heat energy in chemistry, I introduce energy pie charts and bar graphs at the same time. I let the students choose which method they prefer, and practice both. 

     I have done that in chem for two years and I'm happy with the results. Many of my physics students have seen them both as a result, and it all seems pretty smooth. 
****************************************************************************** 
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