Gaines OER Cengage Physics Material Review

Over a summer between classes I looked into OER resources for my physics classes.  Every year the price on materials gets higher and I wanted to look into other options.  I also wanted to know what was out there in case Pearson got too difficult to deal with.  I was not looking specifically for any one particular class (PHY 212 say), I was looking for a different option in general.
I have, since about my second year in at NJC, not used a textbook in any of my physics classes.  I do no assigned readings, I do not use any of the materials in the book (summaries and etc.).  The only time I used a printed textbook was in the first couple years of physics and that was mainly as a source of problems for homework and class examples.  As soon as I switched to an online homework program, a printed book was redundant.
The only thing I am after from a textbook company is the online homework and a program that is as reasonable as Pearson is (some are better than others about how well the system “grades” the answers; i.e. does the computer recognize and give credit for both 0.01 m and 0.01002 m as this human would).  
When I asked our academic materials person at the time, Cengage was suggested for their OER materials.  I looked into it and found their model is essentially the same as Pearson’s:  you have a textbook which is available as an electronic resource (or printed if the student would like for an upcharge) and a separate program for electronic homework.  That seemed a good fit given what I want.
I looked specifically at their book, “Physics for Scientists and Engineers, 10th Edition” by Raymond A. Serway and John W. Jewett and Cengage’s online homework platform Webassign.  It can be found here.
The book aligns with the SLO’s for the PHY 211/212 sequence (see Appendix A) though the chapters don’t line up in the exact same order as they do for Pearson.  
Therein lied the problem for me.  The book was different enough that I had one of two choices.  I could rewrite my entire curriculum (tests, lessons, etc.) to match their homework, or I could rewrite their homework to match my curriculum.  The first is a gigantic undertaking.  The second turned out to be as well.  In order to make problems that matched my currently assigned homework sets, I would have to do a significant amount of programming (which would, in turn, require quite a bit of learning on my part just to know how to program).  
One might make the argument that this would be worth the effort for an OER book, but the catch was that, while the book was OER, the Webassign homework program was not.  In other words, I would undertake a huge amount of work to end up exactly where I started:  having students pay for a homework program.  I suppose one might make the argument that they at least save the price for the online textbook but since I have stripped what I get from Pearson down to bare bones (an e text and online homework), the savings are minimal.
I decided at the time to stay with Pearson.  As part of textbook comparison shopping, I did look into McGraw Hill as well (not an OER but for comparison’s sake and to see about other options).  I took notes on them all at the time and that is appended in Appendix B.

More recently, I decided to revisit the problem and see if there were any new OER books for Calculus based physics worth considering.  I did some looking and came upon “Calculus Based Physics I” by Jeffrey Schnick.  
In looking through the book, I found the graphics to be not terribly impressive (especially compared to the richer, color graphics that I have seen in professional textbooks), but the content was the same.  Since I do not use the books to teach from, and my class powerpoints have all the splashy color any self-respecting student could desire, I don’t find this to be a drawback per se.
As was the case before, the same material was in this book as is in all other single-semester Calculus based physics texts.  One difference between this and the Cengage book, however, is that the order follows more closely to Pearson which is the book I built my curriculum around.  
This could have some advantages for me, particularly if I class this book as a secondary resource.  It would be really easy for an interested student to find the relevant parts of the OER reference (and it would be easy for me to point them to a specific chapter instead of “read chapter 12 up to this point, then skip to chapter 8” etc.).
One last thing that I like about this book and that makes me think it might make a good secondary reference:  there is a whole lot of material at the start of the book (labeled “Mathematical Prelude”) which I think would be helpful for the student that needs a brush up on math and some of the basics.  I think I will be offering it to students in the coming year.  
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Appendix A
SLOs for PHY 211/212
From the syllabus:
 
PHY 211
1. Produce both numerical and symbolic solutions to problems using the techniques of calculus and the concepts of classical physics.
2. Apply physics concepts and equations to real-world problems and design challenges.
3. Design scientific experiments, collect and analyze data, and draw conclusions.
4. Communicate the ideas of classical physics both in everyday language and in the language of mathematics.
5. Apply scalar and vector concepts to a variety of real-world problems.
6. Interpret and use the kinematic variables of displacement, velocity, and acceleration.
7. Analyze and calculate, under equilibrium and non-equilibrium conditions, results using Newton’s Laws.
8. Analyze free-body diagrams.
9. Discuss Newton’s Law of Gravity and its effect on masses.
10. Apply uniform circular motion concepts in calculating centripetal acceleration, velocity, and forces on an object in uniform circular motion.
11. Describe the relationship between impulse and momentum.
12. Analyze and calculate, in one and two dimensions, results based on the conservation of linear momentum.
13. Calculate the work done on a system and its relationship to the system’s kinetic energy.
14. Analyze and calculate results based on the conservation or transfer of total mechanical energy for problems involving conservative forces.
15. Interpret the rotational kinematic variables of angular displacement, angular velocity, and angular acceleration.
16. Analyze and calculate results using the rotational kinematics equations derived from constant angular acceleration.
17. Analyze and calculate, under equilibrium and non-equilibrium conditions, results in a rotational dynamics context.
18. Compare and contrast rotational work and energy to linear work and energy, and the conservation of linear momentum to conservation of angular momentum.
19. Explain, conceptually and mathematically, the relationship between a simple mass-spring system or pendulum and the position, velocity, and acceleration of the mass at any given time.
20. Relate the position and velocity of the mass in a mass-spring system to the energy in the system.

PHY 212
1. Produce both numerical and symbolic solutions to problems using the techniques of calculus and the concepts of classical physics.
2. Apply physics concepts and equations to real-world problems and design challenges.
3. Design scientific experiments, collect and analyze data, and draw conclusions.
4. Communicate the ideas of classical physics both in everyday language and in the language of mathematics.
5. Explain the concepts and equations of electrostatics, including Coulomb’s Law, Gauss’ Law, the electrical properties of matter, and basic concepts relating to charge and charge transfer.
6. Apply the concepts and equations of electrostatics, including Coulomb’s Law, Gauss’ Law, the
electrical properties of matter, and basic concepts relating to charge and charge transfer.
7. Explain and calculate the electric field and potential for discrete and continuous charge distributions.
8. Analyze parallel and series circuits involving resistors, capacitors, batteries, and other circuit
components.
9. Explain and apply the concepts and equations of magnetism, including Faraday’s Law, the
 Ampere-Maxwell Law, the magnetic properties of matter, and basic concepts relating to currents and induction.
10. Discuss the Lorentz Force Law and the effects of charges and currents on moving or stationary particles.
11. Write Maxwell’s equations in their integral form.
12. Explain Maxwell's equations and what they describe in the physical world.
13. Describe the wave nature of light as indicated by Maxwell’s equations.
14. Analyze plane and spherical waves in one, two, and three dimensions, and describe their behavior conceptually and mathematically
15. Describe, conceptually and mathematically, the superposition of two or more waves.
16. Explain how standing waves are formed, and relate the concepts and mathematics of standing waves to various situations, including waves on a string and waves in open and closed tubes.




Appendix B

Notes on various homework programs.

· Pearson 
· Best features and easiest to use of the ones I’ve found so far
· Aligns with my tests and lectures
· This is because the tests and lectures were built using Pearson products.  I have enough built now that if I could mimic Pearson homework assignments I would switch
· Most expensive of the ones I’ve reviewed so far
· Have continual problems with updates and etc. such that I have to rebuild assignments yearly.

· Cengage
· Cheapest and offers open source books.  
· Also offers discounts for multiple classes using Cengage.  Many instructors here use it but I’m not sure if enough to trigger multiple class discount.
· Online HW does not offer questions that are similar enough (or at all) to match current Pearson assignments.
· Trying to make and edit my own to match is horrendously awkward in their program.  It seems to require a fair bit of knowledge about programming and also the glossary needed to input equations.

· McGraw Hill
· Decent features
· Some things Pearson doesn’t have including assignments where students could upload things for me to grade.
· Can assign readings and etc. from the book.  Videos too.
· Questions similar to Pearson.
· For questions that they don’t have, their question editor is better and easier to use than Cengage.
· Price point a little less ($100 vs. $113) for Pearson
· Algebra-based book is solid.
· Used to use the print one for class.  No issues there.
· Calc-based book is way different.
· Organized differently (6 units that are arranged according to authors conception of how to view physics).
· This would be a good program to revisit if Pearson gets to be too difficult!
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