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COMPILATION. High school physics textbooks: conceptual, honors, AP-B, AP-C

Date:    Fri, 28 Sep 2007 
From:    Rob Lee 
Subject: Textbook adoption
     I know this has been on the list before, but it has been a while and new editions and changes happen all the time.  Does anyone on this list have a recommendation for either a chemistry or physics text?
******************************************************************************
Date:    Fri, 28 Sep 2007 
From:     Park, Nicholas
     For a book that students can read, choose Hewitt's Conceptual Physics. I use this in "regular" physics, and have them do the reading *after* we have had our post-lab discussion and developed the models, as reinforcement, and have them write chapter summaries. I and the students both find this a valuable exercise.
     For a book that more closely matches the modeling approach, and contains many good deployment problems, choose Glencoe's Physics: Principles and Problems. I use this in honors, having them write summaries as described above, and also using the problems instead of handing out worksheets in many instances.
     Many people argue that it is better not to use a textbook, but I feel that students need to learn how to read about science, for the sake of success in future courses.
******************************************************************************
Date:    Sun, 30 Sep 2007 
From:    Jane Jackson 
     A 2nd edition of Robert Karplus' textbook for nonscience college students, "INTRODUCTORY PHYSICS: A MODEL APPROACH", was published a few years ago. The editor is Dr. Fernand Brunschwig, a physics professor at Empire State College in New York. Robert Karplus, the inventor of the learning cycle, was Fernand's graduate advisor at UC-Berkeley from 1968-'72. Fernand assisted Dr. Karplus when he used that textbook in his course.
     Karplus discusses energy, light, and waves before Newtonian mechanics.
     I find it a delightful book, broad in scope and relevant to the daily life of everyone. It's an attractive alternative to Hewitt.
     I wrote Fernand and asked him if he thinks the Karplus textbook is suitable for high school students. He replied, "I'd say the level of the abstractness of the arguments changes very substantially from Part 1 through Part 4. The actual level of the words and language is, I think, pretty much the same throughout - that's the genius of Karplus - so high school juniors probably could cope with at least some of it, and maybe a lot of it. Freshmen would have more difficulty, though I would be optimistic about Part 1, even for freshmen."
     You know that the modeling cycle builds upon Karplus' learning cycle. Karplus explicitly discusses models, modeling, systems, and more – unlike other authors of physics textbooks for non-science majors. So this may make it easier to incorporate elements of Modeling Instruction into 1-semester college courses.
****************************************************************************** 

Date:    Fri, 5 Oct 2007
From:    Nick Cabot  (originally posted Nov. 2006)

     Kinetic Books (http://www.kineticbooks.com/) has three excellent electronic textbooks: a calculus-based text, an algebra-based text, and a conceptual text.  The language of the texts is modern, engaging, and age-appropriate; there are hundreds of embedded simulations that do a good job of illustrating the underlying concepts and many of them can be manipulated by
the student to reveal the relationships between the variables; the problem sets are content-rich and quite extensive; and even though the texts are comprehensive they don't weigh but a few grams.  There are several purchasing options but, in general, the texts are less expensive than
hardbound versions.
     I use the algebra-based text, Principles of Physics, with both my regular (but not much first semester) and AP-B classes, and I think it is the best high school physics text I have ever seen, electronic or otherwise.  Most kids like the text, but there are some that say they don't like reading from a computer (at least, not a textbook anyway).  The texts are pdf printable - as are the problem sets (and, by the way, Kinetic Books has an online homework option!).
******************************************************************************Date:    Mon, 15 Oct 2007 
From:    Penny Blue 
     My upper level physics students have from time to time complained that they did not have enough practice problems.
     This year with my freshman class, I have relied heavily on the modeling mechanics materials for a physics first course found at the ASU participant resources site.  Just under the regular mechanics links.  I have found the materials extremely adaptable to my freshman course and have not had any complaints that we have too few worksheets.  You may try supplementing
with some of the worksheets found there.  

     I also supplement my upper level physics class with Minds on Physics modules.  Once you have gone through the registration process, it is a good source of review / mastery questions.  I have not tried MOP modules with my freshmen yet.
******************************************************************************Date:    Tue, 16 Oct 2007 
From:    Park, Nicholas
     I find that Hewitt's book is excellent for student reading. After we have finished developing a model in the wake of a paradigm lab, I assign the relevant reading in the book, along with a writing assignment. One assignment I particularly like is something along the lines of "summarize the information in this reading, with particular emphasis on explaining how it correlates with the model we developed in our lab discussion."
******************************************************************************

Date:    Tue, 16 Oct 2007 
From:   Ron McDermott
     The problem is, of course, that most/all "traditional" texts do not really follow the Modeling organization/process.  I didn't use a text (I'm now retired) for the last fifteen years of my career.  After being exposed to Modeling, I would tell kids that I would supply them a text if they wanted one, but that they'd find it difficult to locate the material as we were doing it.  What I ended up doing was to set up PowerPoints that were more closely integrated with the Modeling process/order and posting them where the kids could access them.  That seemed to satisfy them and went a long way toward dealing with absences and make-ups
******************************************************************************

Date:    Mon, 22 Oct 2007 
From:    John Clement 
     The discussion of forces highlighted one of the reasons why most conventional textbooks do not work well.  The Minds on Physics (MOP) text probably has the best fit with the reformed physics pedagogy because it has been designed from bottom to top with the student in mind, based on the research by the University of Massachusetts - Amherst group.
     One big example of this is the local gravitational field constant g=9.81 N/kg.  Notice the units, N/kg.  This is the correct set of units from two points of view.  First the equation for the gravitational force F_g=mg comes from Newton's general equation, and naturally will have g in units N/kg. The second reason is that the conventional units m/s^2 is extremely confusing to students.  I can still remember thinking "why are we using an acceleration for calculating a force when the object is standing still?" The fact that the equation resembles Newton's second law is a real barrier to understanding.  Unfortunately virtually all conventional texts use the m/s^2 units.  Even the recently supposedly Modeling friendly Glencoe text used the poor units for g.
     While Glencoe has incorporated a section on some of the things that Modeling does, it still has not broken the conventional mold enough.  To be truly useful as a "reformed" text, it should uniformly emphasize things like using graphs to solve problems rather than equations.  The conventional layout also detracts from its usefulness in promoting reform.  The conventional
back of the chapter problems encourage students to consider problems as a random collection of things to be solved, rather than a coherent set of activities.  So even if it is possible to assign students the same problems as on the Modeling worksheets, their effectiveness will be diminished by the layout.  

     By contrast MOP puts the problems first, as a series of coherent activities.  Incidentally the MOP authors have firmly stated that g must be in units of N/kg because the conventional units are very confusing.
     Any text that tries to really improve pedagogy will probably also be doomed to failure.  The current texts are way too busy with extraneous glossy pictures, which are often poorly coordinated with the text.  The overall design, while it looks attractive, is much too distracting for students to be able to make sense of it.  

     Then there is the issue that the text should be written in a learning cycle approach.  Lawson has shown that this yields much greater learning.  In a simple experiment he rearranged a passage in a biology text as a learning cycle, without making much change in the verbiage.  The immediate improvement was dramatic.  

     The old-fashioned black and white text may actually be the best, but parents and administrators will often consider it to be boring.
******************************************************************************

Date:    Sat, 9 Feb 2008 

From:    Don Yost <doyost@AOL.COM>

Subject: Textbook for second part of physics course.

    Do you need a textbook for second part of physics?  Some of Malcolm Wells’ experience with (without) texts originated in the PSSC physics program. The text was considered a reference. The course was designed as an inquiry course, not requiring a text. 

    I have taught waves, light, electricity, and quantum without a text using PSSC as a guide, and it worked well, as designed. The PSSC text provided background, review, and questions, but the material was taught by inquiry. The difficulty is in finding PSSC text. 

    I was under the impression that much of the second part material was designed to teach without a text, though I would recommend some materials as resources. I think Nick Cabot or someone had some suggestions for those.

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

Date:    Sun, 10 Feb 2008 

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

Subject: Re: Introductory Physics: a Model Approach, by Karplus

A teacher asked if anyone is using the Karplus book for high school physics. I'm curious about this, too, so please post if you're using it.

A 2nd edition of Robert Karplus' textbook for nonscience college students, "INTRODUCTORY PHYSICS: A MODEL APPROACH", was published in 2003. The editor is Dr. Fernand Brunschwig, a physics professor at Empire State College in New York. 

Robert Karplus, the inventor of the learning cycle, was Fernand's graduate advisor at UC-Berkeley from 1968-'72. Fernand assisted Dr. Karplus when he used that textbook in his course.

Karplus discusses energy, light, and waves before Newtonian mechanics.

I find it a delightful book, broad in scope and relevant to the daily life of everyone. It's an attractive alternative to Hewitt.

I wrote Fernand and asked him if he thinks the Karplus textbook is suitable for high school students. He replied, "I'd say the level of the abstractness of the arguments changes very substantially from Part 1 through Part 4. The actual level of the words and language is, I think,

pretty much the same throughout - that's the genius of Karplus - so high school juniors probably could cope with at least some of it, and maybe a lot of it. Freshmen would have more difficulty, though I would be optimistic about Part 1, even for freshmen."

You know that the modeling cycle builds upon Karplus' learning cycle. Karplus explicitly discusses models, modeling, systems, and more – unlike other authors of physics textbooks for non-science majors. So this may make it easier to incorporate elements of Modeling Instruction into 1-semester college courses.

REFERENCE: Introductory Physics - A Model Approach, 2nd edition (2003 - paperback). Available at Barnes & Noble: www.bn.com and at Amazon.com. Cost is about $40 (cheap, compared to most textbooks. For multiple orders, contact Dr. Brunschweig and ask for a discount..) Dr. Fernand Brunschwig <Fernand.Brunschwig@esc.edu>  

Link to it (and supplementary teacher notes online) and read a review at

 http://modeling.asu.edu/modeling/weblinks.html
*************************************************************************

Date:    Sun, 10 Feb 2008 

From:    Alan Sears 

Subject: Re: Karplus Book

    I've been using part of the Karplus book in my Conceptual Physics classes.  This class is essentially taught using the modeling methodology but with very little in the way of mathematical analysis of graphs.  We use graph and diagrams (motion, force, energy flow) as the representational tools. 

     I believe that the modern pressing has a 2003 copyright, so that should not be a big issue.  I tried to solicit opinions on this text versus the Hewitt text but I've gotten little besides the obvious, but they were not opposed to using an older text with no color pictures.  

    The chapter we used was the third chapter on the nature of interactions.  I really like this chapter and how it develops the force concept.  I have yet to do an FCI post-test, but I'll bet anything that my students in this class are more savvy with the force concept as opposed to past classes that used the Hewitt text and its three chapters on Newton's Laws. 

     I've always taught the subject more like the way Karplus writes but students were often confused about inconsistencies between what was learned in class and the way Hewitt describes it.  This was especially true for energy.  Karplus is far ahead on this subject as well.

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

Date:    Fri, 15 Feb 2008 

From:    Fernand Brunschwig 

Subject: Fw: Re: Karplus Book

Alan,

You've understood (in my opinion as Karplus' long-ago Ph. D. student and now editor of his Intro Physics: A Modeling Approach) very well what Karplus was trying to do. And you certainly appear to have developed a good way of using the book. The chapters on interaction (Ch 2) and energy (Ch 3) fill in some of the gaps left by most other texts in helping students make the transition to the kind of abstract thinking necessary for physics, especially for Newton's Laws. Karplus uses the ideas of interaction, system, and energy as "intermediaries" between the way beginners think about the world and the way physicists think and the physicist's specialized use of narrowly defined technical concepts and laws such as "force" and "acceleration" and especially Newton's Laws.

Karplus defines and develops these intermediate concepts directly from experience and from the everyday use of the same words, which he uses accurately and scientifically, but without insisting, at first, on the fully refined, narrowly focused technical meanings. Getting students to use these ideas actively, and to articulate them in their own words, helps them develop and actually use an approach that is much closer to what we think of as science and to adopt the key assumptions that underlie all of science. 

For example, focusing on interaction - the idea that changes in a system can be related to the influence of outside objects - helps students move away from the fairly common "anthropomorphic" model in which things happen because objects have an internal "destiny" or nature, or even a will or volition - an object falls because it is its nature to be heavy.... Interaction is a more general idea than force - it can include psychological or social or economic situations. Most important, Karplus' approach naturally brings out the mutuality of all interactions - there are always two objects or systems involved. Interaction doesn't involve directionality and magnitude and all the other details of the force concept - but it naturally brings immediately to the fore many of the key conceptual issues that will be involved, later, in understanding the physicists' concept of force and in Newton's Laws. 

As you say, this same approach works for energy, which is a good foundation for learning about

acceleration, force, and Newton's Laws and a very good landing point and motivator for the work concept, which completes the circle and re-connects Newtonian mechanics with the more general energy concept. This is not the historical approach, it's certainly not the way most physics courses are taught, and it's not the way most of us as physics students have been taught to think but, in my opinion, it has a lot to recommend it for raw beginners. Basically, it gives us some practical tools for making explicit and for helping students master the fairly tricky (and usually hidden) stages of learning and mastering key physics concepts.

This is not to say that Karplus' approach banishes all misunderstanding, and Karplus' book is clearly not a complete, comprehensive "wrap-around" solution for the high school course in the sense of Hewitt's book, which has an enormous variety of well-thought-through teaching ideas. Karplus' book offers an alternative approach if you want to go the whole distance, but also a variety of "new" ideas for approaching some of the key topics that one can use in many ways without abandoning Hewitt or other texts. I know that there are some teachers who use it for alternative assignments or reading for certain students. There are very likely other teachers, like

you, who use certain chapters as the main text with students. There are other teachers who use it just for themselves, as a source of ideas.

In any case, I'll end this overly-long message by thanking you for an interesting contribution to the discussion. I am now working on what I hope will be a teacher's guide to Karplus' textbook, so I'd appreciate any additional ideas, from anyone who would like to contribute. 

Best regards,

Fernand Brunschwig (Editor of Robert Karplus' Intro Physics: A Model Approach, 2nd Ed.)

Master of Arts in Teaching Program, Empire State College ( ed. note: in New York state)

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

Date:    Fri, 2 May 2008 

From: Patrick Diehl 

    I just realized that Randall Knight has an Algebra based book: "College Physics: A strategic Approach" by Knight, Jones, and Field.  Copyright 2007, Prentice Hall (for an algebra-based physics course).

    I had no idea it existed until a few minutes ago.  I am very interested if any of you use this for your AP Physics B course.  What  is your opinion of this book?  How does it compare to other 

"standards" such as Giancoli, Cutnell, Walker, Hecht, etc., for  using Modeling Instruction?

[Editor’s note. Randall Knight has a new algebra-based textbook: "College Physics: A Strategic Approach" by Knight, Jones, and Field. Copyright 2007, Prentice Hall. Randy is a physics education researcher. His calculus-based textbook gets acclaim from students for its readability.]

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

Date:    Mon, 30 Jun 2008 
From:    Bob Bogenrief 
     My school will start an AP Physics B course this fall. The AP-B syllabi on the modeling site all use one edition or another of Giancoli: either Physics or Physics: Principles with Applications. They seem to be two different books, but only the latter is listed at Prentice Hall or at Amazon. Is Giancoli still preferred as the best for modeling?

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

Date:    Tue, 1 Jul 2008 

From:    Ferris, David
     I have used Giancoli for years and I love the book.  I have used it for the first semester AP-C class using modeling (second semester I use a Serway book for calc problems) and for an honors course using modeling.  The students find him easy to understand and the level III problems are on par with AP questions.  Given a modeling approach I use the book mainly for the problems and any remedial work I assign for absence or extra help.  The PowerPoint conceptual review is not bad when you have time. Teaching B course, however, I do not envy.  I hope you have double block of time.

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

Date:    Wed, 2 Jul 2008 
From:    Marc Price Reif 
     Giancoli is one of the most popular AP-B texts, if not the most popular.  Most modelers probably picked it b/c it is available, popular, and a "standard text."  I don't think it's especially good or bad for modeling (I've taught out of various editions of it for about 7 years), but it's a
perfectly acceptable physics textbook.
     Randall Knight has written one that's supposed to pay attention to PER, so it might be suitable for modeling, but I don't know much about it.
     Other than the one out there (Giambattista is one of the authors, I think) that starts with force, all of the B texts seem pretty similar, to me.  I'd be interested to see if anybody has found a text that is better suited to modeling.
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