

August 6, 1998

Memorandum



To:  David Hestenes, Physics Modeling Project PI
From:  Frances Lawrenz, Site Visit Evaluator


Subject:  July 22, 1998 Site Visit to UW River Falls

This site visit was one of several over the past four years to sites in the modeling project.  The visit took place during the third week of the four week workshop of the project at this site.  The workshop was taking place in the physics wing of Centennial Science Hall at the University of Wisconsin at River Falls.  This was the second four week summer session for the 20 physics teachers attending the workshop.  They were in groups working on developing curricular materials for one of the following topics:  a micro view of electricity and magnetism, a macro view of electricity and magnetism with CASTLE, models of light or mechanical wave models.  They had attended a similar session on force and motion the previous year.  

The workshops are designed to give the participants a solid working knowledge of the modeling approach to teaching physics.  One of the mechanisms for imparting this knowledge is to have the participants work on improving or developing curricular materials that use the modeling approach.  The first four week workshop had been spent mostly learning the modeling approach and adapting the force and motion curricular materials.  Then the participants spent the school year trying out the materials, interacting with others via the internet, posting new ideas on the modeling web page and modifying other units to incorporate the modeling approach.  The four week workshop this year began with a review of the lessons learned from the force and motion units and then moved into the development of units dealing with electricity, magnetism, light and waves.  The participants were going to turn in their ideas to the project central office where the ideas from all of the workshops would be combined.  This optimized set of material would then be posted on the web for everyone to use.  

I arrived at the project just after it had started for the day, 8:15 am and stayed almost until the end of the day leaving at 2:30 p.m.  I had the opportunity to observe the participants working in their concept groups and presenting to the full group.  I also interviewed most of the participants, either as part of a small group or individually and  interviewed two of the coordinators of the workshop, Dave Braunschweig and Rex Rice. I asked the participants three questions:  What do you think of the modeling approach—and how did it affect your students?  What other tasks or obligations (besides teaching your classes using the modeling approach) do you believe you have as part of your participation in this project?  and What is your opinion of this workshop?  I asked the coordinators about how they felt the workshop was going, their opinion of the project overall and its chances for continuation.  I also read through the papers Dave had asked the participants to write about “How modeling has affected my teaching style.”  Dave provided me with copies of the three I felt were most informative.  I didn’t have the opportunity to meet with the UW physicist working with the project, John Sheppard, but I did hear that he had been very helpful.  

The Workshop

The workshop appears to me to be a resounding success.  My observations revealed a very conscientious, dedicated, and well informed group of teachers actively involved in discussions about the most effective ways to present physics concepts to students.  They were doing a marvelous job of combining what they knew about how children learn with what they knew about physics and the modeling approach.  The discussions were very rich.  I observed one group discussing how to redo some of the CASTLE electricity material to better address children’s misconceptions.  They had made a presentation of their first draft of the materials to the rest of the participants and were now working on incorporating all of the suggestions they had received from the others and the lessons they had learned from actually trying out their draft materials.  They were discussing where to place a concept and how to phrase it to best elicit student understanding.  As they were discussing, one member of their group was downloading worksheets that another workshop group in Ohio was working on.  Once these were received, the worksheet material was incorporated into the discussion.  These same sorts of discussions and combinations of materials were occurring in all of the groups.  It was also apparent that the participants were being creative and innovative about how they would present the concepts, developing new approaches and experiments that would hopefully address the physics misconceptions students have and allow students to better understand the physics concepts.  

The facilities were good.  There were two adjoining rooms, one with no windows so it could be made completely dark.  There was a myriad of equipment available including several computers with diverse software.  There were also lounge areas that the participants could use for discussions.  The participants were clearly at home with the space, the equipment and each other.  This was their second year and the espirit de corps was very apparent.  

The interviews confirmed my observations about the nature of the group.  All the participants were articulate about physics instruction and the modeling approach.  The participants reported being pleased with everything that was happening at the workshop and spoke in glowing terms about the facilitators.  The participants felt that the workshop was well run and that the facilitators were extremely knowledgeable about how best to teach physics.  They also commented that the group itself was an excellent resource.  They all could help each other.  Several also mentioned Rex’s amazing ability to build anything that was needed!  They commented that much of the equipment had been provided by Dave and Rex but that the UW physics department had been as helpful as possible.  They said they had access to the rooms mostly whenever they wished and that they spent a lot of time working in the evenings.  In this regard they commented that they really didn’t have enough time to adequately develop a comprehensive curriculum.

The only complaint was with the food service at UW and its inability to provide meals for the participants.  This would not have even been a complaint except that the food allowance for the participants was based on the cost of receiving food in the dormitory cafeteria and therefore there was really not enough money to purchase meals at restaurants.  This relates to a more general concern of limited funding for the project overall.  Based on these comments, the comments about housing and facilities from previous site visits and discussions with project leaders at several workshops, it is clear that the project is operating close to the line.  They do amazing things with the money they have but the participants and the leaders are also contributing their own money to support the “cause”.  This is an example of the high degree of dedication these people have to the modeling approach and is wonderful in that sense, but it would be more appropriate if the NSF could provide more reasonable allowances.  The participants also mentioned that participants at different sites got different deals, e.g., numbers of credits.

The Modeling Approach

All of the participants and the coordinators were very positive about the modeling approach.  The most common response to my question about what do you think about the modeling approach was “I love it”.  Everyone is very sure that this is an excellent way to teach not only physics but other sciences, technology and mathematics as well.  The participants are very committed.  Even with this commitment, however, they recognize that the approach is not a savior or the only answer.  Some feel that the modeling approach is one of the best, but still only one, of the tools in a teacher’s repertoire

When asked to respond about why the approach was so good—what did it do for teachers and students, the participants had several examples.  They made comments about how much more the students learned, about how much more engaged the students were and about how much more the students seemed to really understand the concepts.  They also commented about how the approach had changed them as teachers.  They felt that they had become much more sensitive to the students; what they were thinking and what they did not understand.  The teachers felt they were more guides than “tellers”.  They frequently commented on how important asking the right questions was.  One participant said that getting the students to talk about their ideas with the white boarding made them and the teacher realize where their thinking was going.  It helped them to verbalize their thoughts and to recognize misconceptions that should be changed.  The verbalization also allowed the teachers to find out when students understand the concept but were using words incorrectly or when they had the right words but no understanding.   Participants reported students saying “I can’t go to the playground without seeing vectors.” “I’m dreaming about acceleration.”  “I will never say wait until the battery recharges on a camera again.”   The papers Dave gave me to read showed that the participants had been profoundly affected by the modeling approach.  The teachers wrote about how they were no longer the authority in the classroom and that the students were much more responsible for their own learning.  There were also comments about the improved graphical representations and understanding.

There were few negative things mentioned about the approach itself but there were comments about things that should be done to allow it to function more effectively.  Probably most important was the comment made that the physics community needs to decide just what should be “covered” in a standard physics course.  All of the participants mentioned that with the modeling approach, fewer physics concepts could be “covered”.  All willingly accepted that limitation, but felt that they did not want to make the decision about what of the traditional physics content to leave out by themselves.  

Another problem was the degree of technological support that the approach required.  They all felt that the computers and graphical analyses added immeasurably to the students’ learning but that it was difficult to provide that level of support.  It was also mentioned that the original materials were not Windows friendly and that the hardware computer standards specified to be able to use the materials might need to be upgraded.  The approach also requires a great deal of teacher preparation for the prelabs and during the labs.  Without a text or specific procedures the teacher is much more responsible.  Also as one participant put it, there is somewhat less paperwork but you have to think more about the paperwork you do.  I think this is evidence of the approach being on the right track!  

A final challenge, but one that is true for any science course, is how to engage disenfranchised students.  Although most participants felt that the students were more involved in the modeling approach, one participant felt that because the modeling approach required the students to think more and therefore was more difficult, that more of the students just “turned off”.  Others reported that the approach worked most easily with their honors or “better” classes.  In the past, however, other participants have mentioned that the modeling approach has helped lower ability students become more engaged because it allows them the freedom to present their own thoughts.  I think the disengaged student is more a symptom of need for reform in our culture than anything related to the modeling approach but it is a problem that should be considered.  If the approach can help disengaged students become more engaged, as well as making everyone learn more physics, it would really be great.   

Additional Roles

When asked to describe roles, other than teacher, that participating in the project would require or encourage, the participants had several ideas.  Uniformly they felt that they were supposed to “spread the word” about the modeling approach.  How exactly to accomplish that varied from person to person.  All mentioned the web site and the posting of the classroom materials and responding via email to questions/issues posted by other project members.  Most mentioned that they were to work with other teachers in their schools either through workshops, help sessions or mentoring.  This would include work with mathematics and technology teachers as well as other science and physics teachers.  Many reported already conducting training or awareness sessions during the past year.  They often said that the other teachers were interested in learning what was so good that they were willing to spend eight weeks doing it.  One participant reported that other teachers asked about what he was doing because the students found his class so interesting.  

Several also mentioned that they were trying various ways to get support for the technology required to use the modeling approach.  They were writing requests to administrators, mini-grants, and large grants.  Some mentioned that they had already been successful while others were hopeful.  

Many also reported working with or developing local physics alliances and attending or presenting at national or state physics professional society meetings.  Several also mentioned getting in touch with a physicist at their local university to discuss the possibility of working together in teaching physics methods or conducting short workshops.  Some mentioned the possibility of conducting a workshop similar to the one they were attending but usually they felt that this was just too much of a commitment and that they would not really be capable of doing that.  

It appears that the participants understand that their role in the project extends beyond using modeling in their classroom.  They see themselves as spokespeople for the approach and for improving physics instruction throughout their area.  Although all of these participants were willing to accept this outreach duty, some were apprehensive and none had a clear picture of how the outreach would occur.  This is not necessarily bad, since each location throughout the country is different, but it might be beneficial to provide more models of what and how to accomplish effective outreach.  

The Project

This workshop was a snapshot of the project and from it, I believe I can make some generalizations to the project as a whole.  First, as I alluded to earlier, I believe the project is underfunded.  The participants are asked to do a lot, which they do willingly, but they are not compensated for it by the project.  It would be much better if the outreach portions of the project could have additional funding and perhaps more guidance.

Second, the four week commitment is both a plus and a minus.  By all accounts it is the minimal amount of time for a group to gel and to produce good instructional materials.  On the other hand, it is too long a time for people with younger children or other family commitments to be away.   Although the participants are excellent, they are mostly older or single.  In fact one participant from the first year of this group did not return because of the time away from his family.  It is often even more difficult for women with children to get away.  In other words the time commitment restricts the pool of potential participants.  It does, however, produce participants that do have the time to commit to a project like this which is probably why so much uncompensated work gets done.  

Third the curricular materials should be finalized and polished.  The force and motion materials were in fair shape when the project began and have been improved.  The other materials need to be brought up to the level of the force and motion units and the entire set made easily available to physics teachers.  The web sit allows downloading but it is a time consuming process.  Perhaps a commercial publisher could be brought on board.  This would also help to provide funds for number 4 below.  

Fourth there should be a second phase of the project that concentrates on dissemination in a different mode than the present one of curriculum development.  This dissemination project would introduce teachers locally to the modeling approach with shorter (one or two week) introductory workshops and then continue over a year or two with Saturday meetings to discuss tryouts of the materials and to perfect teaching techniques.  Or perhaps contact could be maintained electronically.  I know the dissemination is part of the planned outreach in the present project but the project seems worthy of more funding to help “spread the word.”  I have almost never seen such overwhelming and consistent support for a teaching approach.  It is especially surprising within the physics community which is known for its critical analysis and slow acceptance of innovation.   

In short the modeling approach presented by the project is sound and deserves to be spread nationally.  




