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Date:    Mon, 12 Jan 2004 

From:    Don Yost 

Subject: attitudes about learning science

     When many of us started modeling, in addition to the FCI, we gave the VASS test designed to probe student attitudes toward learning science.  I suspect the purpose was to prove that success in a modeling approach would change a attitudes about science.  After several years, we no longer administered the test, as consistent results suggested that the basic attitudes of students toward learning science were almost unchanged.  We heard little after that, yet the results had a profound effect on my attitude toward education.  I think that in this case, a negative result indicated a great deal about education and our place in education.

     It seems that by the time a student reaches high school, their attitudes toward science learning and knowledge is set or so strongly resistant to change that we cannot change it.  Now assuming that an attitude toward science is not genetically determined, this suggests that if a citizen is to be scientifically literate, this education must begin much earlier that high school.  It s suggests that if an elementary student is taught science as a collection of factoids from an authority figure, they will always consider science this way.  It suggests that the practice of experimentation and discovery must move into the early primary grades, or the opportunity is lost and we will be plagued by a population who largely has no idea how science works.  We will be doomed to be judged by the scientific illiterate and have laws made by ideologues with no appreciation for the reality of the natural universe.

     If you doubt the poor public attitude toward science, refer to court decisions on silicon breast implants and the cancer-asbestos connections.  Both of these high profile cases totally ignored scientific evidence or experimental data.

     ------------------------------

Date:    Mon, 12 Jan 2004 

From:    Carmela Minaya 

     Don Yost makes an important point that it is absolutely essential for elementary teachers to utilize modeling for attitudes to really change.
     That point was driven home to me this week during our school science fair as I am the Coordinator.  I felt terrible resistance when I asked for certain things from some of my elementary teachers (Literature Review, etc.).  The Intermediate and High School teachers were very cooperative.  I got the feeling that to some elementary teachers, science is not that important. This mentality was revealed clearly in their actions, which said to me: "Let's get them to do the minimum because I don't want to do extra to train them."

     How do I overcome that?  There are not too many programs for elementary teachers to gain experience in modeling.  It seems there needs to be a revamping of science education philosophies not only beginning with younger students, but also with teachers of younger students.

     Anyone out there have experience trying to change the mind of an elementary teacher? or any elementary teachers out there who have had a paradigm shift in their thinking about how students learn?  How did it happen for you?  I think with information like that someone should write a book.

     ------------------------------

Date:    Mon, 12 Jan 2004 

From:    Rob Spencer 

     Joe Bellina (St. Mary's College, Indiana) gave a nice talk at INAAPT (Indiana) addressing this exact issue.  I believe that he has some good thoughts about this subject. 

            jbellina@saintmarys.edu

     Don, you make an excellent point.  This needs to be investigated further.

     ------------------------------

Date:    Mon, 12 Jan 2004 

From:    John Clement 

     This idea that student attitudes can not be changed has actually been challenged by some recent research.  I would cite the research into attitudes about the scientific method.  It is clear that conventional education did nothing to change students' attitudes about what constitutes scientific methods.  In addition, just exposing them to the scientific method by doing inquiry did nothing to change attitudes.  However, some recent papers in JRST showed that inquiry plus explicitly targeting the ideas about scientific methods has been effective in changing attitudes.

     Essentially the attitudes can be changed, but it must be targeted. Similarly, it can be very helpful to talk about what you are doing, and why you are doing it.  The U. Mass Amherst research group promotes talking about metacognition to the students (of course without the big word) because it may seem to be effective.   

     In other words, attitudes can be targeted, but this needs to be a separate, but parallel effort.  ...

     There is another test, similar to the VASS, called the MPEX which has been researched by Joe Redish at U. Maryland.  This test does show gain in certain curricula, but as far as I know nobody has tested it on Modeling. The MPEX generally has consistently negative gain on conventional courses, but shows some slight gain for "studio courses" such as Workshop Physics.  I understand that Bob Beichner at N.C. State has gotten gain on the MPEX, but I have not seen the actual gain figures.  I have heard that he might even have seen substantial gain.

     I would agree that it is much better to target the problem in the beginning at the lower grades, but it then science teaching needs to be consistently done thereafter.  The MPEX results show that each successive conventional science courses causes a negative gain in attitudes.  Then of course there is the problem of teacher attitudes which are similarly resistant to change. 

     ------------------------------

Date:    Tue, 13 Jan 2004 

From:    Gail Anderson 

     I agree that I wish something more could be done about elementary school science teaching, after seeing what my own children have been exposed to in those years.  Rarely did they have a teacher who had them do experiments; mainly they learned from the book or the computer and were given tests constructed by the textbook manufacturers that were heavy on rote memorization.  It's a pretty sad state of affairs.

     ------------------------------

Date:    Tue, 13 Jan 2004 

From:    Jane Jackson <Jane.jackson@ASU.EDU>

     [Don Yost sent Ibrahim Halloun an advance version of his post on student attitudes. Ibrahim developed VASS. Below is his response. - Jane]

Date: Sun, 04 Jan 2004

From: Prof. Ibrahim A. Halloun

     Your interpretation of VASS is quite on target, Don. Our research does suggest that the kind of student views assessed in VASS are quite static and hard to change by the time students get to high school. Significant changes are not detected until senior years, or even beyond, at the college level. However, this is true in conventional settings (lecture and demonstration). Some teachers who follow the modeling approach (or a similar approach) have been able to enhance student views, though not as systematically as we would have hoped for.
     ------------------------------

Date:    Tue, 13 Jan 2004 

From:    mitchell johnson 

      Carmela Minaya wrote: "Anyone out there have experience trying to change the mind of an elementary teacher?"

     Last year our school district advertised an assistant for implementing a program being developed by Cal Tech for elementary teachers.  It was strictly inquiry and was just forces and motion, but only 3 full days, 1 week apart.  The activities were designed well and focused on teaching teachers instead of how to teach physics to students. The people at Cal Tech were: David Politzer, Don Skelton, Jerome Pine.

     The resistance was high!  Even after explaining that they will learn it better through inquiry, they still were frustrated and asked many times for the answers.  Even with assurances that we were not judging what they know, they were clearly embarrassed with their lack of knowledge.  They were way worse than my high school students accepting that they don't know it all.  

     They had 3 leaders presenting the information: one elementary teacher who went to Cal Tech for training, an engineer for our water district who also went to Cal Tech for training, and I was the science expert to keep them honest.  The other two would slip, mostly colloquialisms -- mass weight kind of stuff.

     I don't feel that 3 days were enough to change their attitudes about science, and we mildly improved their understanding of physics.  I was not able to administer the FCI, but I doubt the average would be over 12.  I think a lot of the problem was they were all twenty something’s and their comments on why they took the class were like the lesser of the evil choices to be made.  Not a lot of drive or need to get better at teaching physics. 
     The solution would be for one of us to teach a 5-week unit during their undergrad training. 

     When I was working on my masters and came across the modeling program, I saw a journal article that taught pre-service elementary teachers through inquiry, and their scores were better than the typical ASU scores.  It can be done.

     ------------------------------

Date:    Tue, 13 Jan 2004 

From:    John Clement 

     I have given a number of single hour talks at a local teachers organization.  They have been focused on inquiry lessons which not only give the teachers some material they can use, but also help them change their way of thinking.  I fully understand how limited the effect can be.

     If I were to give a just a 3-day physics seminar, I would use the Interactive Lecture demos from Vernier, possibly followed by select pages from Minds on Physics and of course whiteboarding of the work.  ILDs have shown good effectiveness in raising scores on the FMCE as well as the FCI. The raw FMCE shows a high correlation 0.85 with the FCI scores.  The most effective thing done to raise FCI scores at Rensselaer Polytechnic Institute was adding in these demos.  Each ILD takes only 40 minutes, and the first 4 cover kinematics and dynamics ideas.

     I know that there is an opinion that they increase the likelihood of having students guess at results rather than reason, but I do not concur.  I have seen this tendency in students who have never been exposed to ILDs, and I think that it is actually a byproduct of the over-testing of students by multiple choice tests, and by needling them with facts that they do not understand.  When ILDs are done properly, students are asked to expose their reasoning.

     ------------------------------

Date:    Wed, 14 Jan 2004 

From:    Colleen Megowan 

     From 1994-97 I was involved in a program out of Cal Poly - Pomona (John Jewett) and CSU -Fullerton (Roger Nanes) called SCAMPI (Southern California Alliance of Mentor Physics Instructors).  In exchange for our summer participation we were required to give 36 hours of workshops to teachers in our local communities during the school year.  Each year teams of 2 teachers developed three 6-hour context based workshops that we offered as a series.  Although these workshops were pitched at middle and high school teachers, the most eager and enthusiastic participants in my neck of the woods (Northern California) were elementary school teachers.  There was a huge demand for these workshops.  My partner, Michael Hughes, and I gave over 100 hours of workshops in 2 years, and what I remember best about the participants was that they were so grateful for an opportunity to learn some physics content.  They felt under prepared for the job they were asked to do and they knew that they could be doing a better job, and they felt that this program would help them do it.

     I can't tell you that we changed any lives as a result of this program, but I can tell you that we sent a lot of teachers back to their schools feeling a little better prepared to do inquiry based activities with their students, and I saw many of these teachers off and on for several years afterward at local meetings, and they told me they were still using our stuff.
     Conscientious teachers want to feel well prepared -- in this way, elementary teachers are no different than high school teachers.  Those who care about doing a good job will take the time and make the effort to take courses like models of physical science and any other course of this sort that we might develop for the elementary and middle school crowd.  The market is there.


---------------------

Date:    Fri, 16 Jan 2004 

From:    Jennifer Printz 

     Speaking as a teacher with an elementary background (currently I teach 8th grade math), I want to reiterate what Colleen just wrote. Recently I shared some material at a math conference (material that I learned at ASU's modeling program), and all of the teachers were amazed. About twenty of them signed up to get more information on ASU's physical science class; several of them were elementary teachers.  Some of those elementary teachers need a stepping stone before they sign up for a course like physical science.  How can we get something like this developed?  I would be willing to help out.  Like Colleen said, there is definitely a market.

     ------------------------------

Date:    Sat, 17 Jan 2004 

From:    Vonnie Hicks 

     I have been in the chorus of despair over elementary science education for some years, especially since I teach in a state that is held up as a model for accountability and testing yet leaves science completely out of the elementary testing program.   Predictably, elementary schools give little or no attention to science, with many principals actually forbidding teachers to waste time on that topic.

     That is why I was very pleased when my partner, a second-grade teacher intimidated by science, began bringing home a series of really excellent science teaching kits called FOSS (Full Option Science System), developed by Lawrence Hall of Science at Berkeley and marketed through Delta Education (80 Northwest Blvd, Nashua, NH 03063).   The series includes strands for grades K-6 in Earth Science, Life Science, Physical Science, and Scientific Reasoning and Technology.   The methods are wonderfully hands-on and experiential, come with complete supplies for the activities, and even include teacher preparation videos that make teaching the modules easy even for science-phobic teachers. Elizabeth has found that her kids love them, and she enjoys them as well. Assessments are described in the materials as "embedded, ongoing, and in the service of instruction."

     The modules in the Physical Science strand include "Wood", "Paper", and "Fabric" for kindergarten; "Solids and Liquids" and "Balance and Motion" for grades 1-2; "Physics of Sound" and "Magnetism and Electricity" for grades 3-4; and "Mixtures and Solutions" and "Levers and Pulleys" for grades 5-6.   Earth Science strands include topics of "Solar Energy", "Earth Materials", "Water", and "Air and Weather" at various levels.   Scientific Reasoning and Technology begin at grades 3-4 and proceed to 5-6 with "Measurement", "Ideas and Inventions", "Variables", and "Models and Designs".

     I understand that some of the schools in our system (Wake County-Raleigh-NC) maintain their own kits, although Elizabeth checks out the kits maintained by the central office.   She actually has tried the Magnetism and Electricity activities designated for grades 3-4 with students as young as grade 1 -- with good results!

     The copyright on the module in my hands is 1995.   As I get students in high school for Physical Science, and AP/IB Physics B and C, I can tell that many of them have had little or no science in elementary schools (especially the former) but a number of the students in the higher-level classes have stories to tell of interesting science activities in elementary schools.   I have no hard data, but I wonder if this program has anything to do with that difference.


----------------------------

Date:    Sat, 7 Feb 2004 

From:    Fran Leary

     My sister taught second grade.  I was shocked to find that someone who had done science projects in high school and college did not do more science in class.  It turned out that science classes are noisy and she kept getting a bad report for having a noisy class.  Thus, back to the books.

     When I had an Operation Physics team, we had great results encouraging elementary teachers to do physics and chemistry.  Many are willing but timid and pressed for time.  Sometimes it helps to show how some of their own material can be expanded to insert small experiments and projects.
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