       Science Curriculum-Instruction-Assessment that includes historical vignettes & case studies, humor, discrepant event demonstrations, real-world applications (including mathematics) and STS issues/controversies sends a message that science should be considered a “FUNdaMENTAL humanity.”  That is, science has been and continues to be a very human endeavor carried out by an ethnically, politically, and personally diverse group of individuals united by a common “need to know &/or create” drive. If presented this way, science invites students to participate in the ongoing process by opening their minds and increasing their motivation to do the “hard work” necessary to be involved in the “game of scientific play.” The following references can help you show your students that science is a human adventure worth pursuing as either a vocation or avocation and “a” useful lens through which to view both human history and the natural world.  For an extensive listing of live links to Internet resources on these same topics, go to the Binghamton University, SEHD, Center for Science, Mathematics and Technology Education website:  http://csmte.binghamton.edu/links.html

******************************************************************************
Physics

     Arons, A. B. (1996).  Teaching Introductory Physics.  NY: John Wiley & Sons.  816pp. contain an updated version of the author's A Guide to Introductory Physics Teaching (1990), Homework and Test Questions (1994), and a previously unpublished monograph "Introduction to Classical Conservation Laws".  Each of the three parts is separately introduced, paginated, and indexed; the book compiles basic aspects of physics as taught to physics and engineering majors from high school through first-year college.  See also book by Knight.
     Bloomfield, Louis.  (2000/2nd ed).  How Things Work: The Physics of Everyday Life.  Wiley.  536pp.  Written for a one-term, undergraduate, liberal arts level course, this book attempts to convey an understanding and appreciation for the concepts and principles of Physics by finding them within specific objects of everyday experience.

     Brancazio, Peter J.  (1984).  Sport Science: Physical Laws and Optimum Performance.  NY: Simon & Schuster.(400pp explains the physics of sports in nontechnical language & simple mathematics).   See also: Physics of Sports posters by Cenco Scientific.

     Brecher, Erwin & Gerrard, Mike.  (1997).  Challenging Science Puzzles.  NY: Sterling Pub. Co.95pp of interesting conceptual/qualitative physics quandraries (with solutions) covering heat/light/sound (20), space (15), household physics (22), general phenomena (41) & tongue-in-cheek physics (8); many which can be translated into discrepant event demonstrations.  See also books by Epstein, Jargodzki and Walker.

     Christian, Wolfgang; Belloni, Mario; & Christian, W. (2003).  Physlet Physics: Interactive Illustrations, Explorations and Problems for Introductory Physics. Prentice Hall.  352 pp. book & CD-ROM. contains a collection of exercises that use computer animations generated in Java applets to show physics content (Physlets : Physics content simulated with Java applets). Every chapter contains: Illustrations (answers to the questions are given or are easily determined from interacting with it), Explorations (tutorial in nature with hints or suggested problem-solving strategies for students working in group problem-solving and homework or pre-laboratory assignments; and Problems (interactive versions of the kind of exercises typically assigned for homework).  See also Physlets Homepage: http://webphysics.davidson.edu/applets/Applets.html. 

     Cobb, Vicki.  (1980).  Bet You Can't: Science Impossibilities to Fool You and (1983).  Bet You Can: Science Possibilities to Fool You Avon Camelot  HarperCollins. Student activities/teacher discrepant event type demos for grade 4-12.

     Cunningham, James & Herr, Norman.  (2002).  Hands-On Physics Activities with Real-Life Applications: Easy-to-Use Labs and Demonstrations for Grades 8-12.  Jossey-Bass.  672pp; a comprehensive collection of ~ 200 activities that use everyday examples to make physics concepts easy to understand.  Eight units: Measurement, Motion, Force, Pressure, Energy & Momentum, Waves, Light, and Electromagnetism; include reproducible pages for students, a "To the Teacher" information section, and a listing of additional applications students can relate to.  See also chemistry book by same authors.

     Ehrlich, Robert. (1990).  Turning the World Inside Out & 174 Other Simple Physics Demonstrations.  248pp collection of physics demonstrations that use easily accessible, everyday items to illustrate & explain key concepts using easily accessible materials.  In same vein, see:   (1997).  Why Toast Lands Jelly-Side Down: Zen & the Art of Physics Demonstrations.  Both books by Princeton University Press.   

     Eisenkraft, Arthur.  (2000).  Active Physics:  Communication, Home, Medicine, Sports, Transportation, and Predictions.  Armonk, NY: It’s About Time.   High school physics modules/textbook by the American Assn of Physics teachers/American Institute of Physics.

     Epstein, Lewis Carroll.  (2000).  Thinking Physics: Understandable Practical Reality.  San Francisco, CA: Insight Press.   582, 1-page cartoon like puzzles with multiple choice answers; a great source of physics thought questions on mechanics, fluids, vibration, light, electricity, magnetism, relativity, and quanta..  See also books by Brecher & Gerrard, Jargodzki and Walker.

     Freier, G.D & Anderson F.J. (1981/2nd ed.).   Demonstration Handbook for Physics. American Association of Physics Teachers.  320pp demo book with brief how-to-do-it descriptions & rough line drawings of setups.  Explanation “lit, but useful for teachers with strong physics backgrounds.

     Griffing, David F.  (1991/3rd ed.).  The Dynamics of Sports: Why That's the Way the Ball Bounces.  Oxford, OH:  Dalog Co.   220pp of pre-calculus mathematical problems dealing with physics - mechanics of sports; answers to odd numbered problems provided. 

     Hewitt, Paul G.  (200x).  Conceptual Physics: A High School Physics Program.  Addison-Wesley Pub.  A remake of the popular college text (first published in 1971); it communicates the concepts of physics through simple language, cartoon-like sketches & thought-provoking demonstrations.  Extensive range of supplementals includes demo video series,  next time questions (similar to Epstein’s Thinking Physics), etc.  Wonderful book to help the non-mathematically inclined fall in love with physics.    See also: Conceptual Physical Science, Third Edition  (2004) by Paul G. Hewitt, John Suchocki, Leslie Hewitt.  An introductory text on physics, chemistry, earth science, and astronomy, designed to capture student interest. Emphasis is on comprehension of basic concepts rather than mathematical language and mathematical problems. Treatment is quite visual, with color photos, diagrams, and humorous illustrations.

     Jargodzki, Christopher  & Potter, Franklin.  (200x).   Mad About Physics: Braintwisters, Paradoxes, and Curiosities.  397 puzzles (with answers) on real world (& often peculiar) applications of basic physics principles.  Along the margins are humorous quotations by and about scientists.   See also: 

     Jargodzki, Christopher P. (1976).  Science Brain-twisters, Paradoxes and Fallacies.  NY: Charles Scribner’s Sons. (1983).  More Science Brain-twisters and Paradoxes. NY: Van Nostrand Reinhold. Each book contains over 160 (including about 15 biological) common sense-eluding science questions with answers.  See also: Brecher & Gerrard’s Challenging Science Puzzles, Epstein’s Thinking Physics and Walker’s Flying Circus books. 

     Knight, Randal D.  (2004).  Five Easy Lessons: Strategies for Successful Physics Teaching.  San Francisco: Addison Wesley.  330pp book: Part I (pp.1-62) provides an overview of physics education research & its implications for setting up an active-learning (college) classroom.   Part II (pp.63-325) contains 19 chapters that contain background information, student learning objectives, pedagogical approach, using class time, sample reading quiz & discussion questions and sample exam questions for each of 19 different topic areas.  See also book by Arons.

     Leonard, WilliamJ., Dufresne, Robert J., Gerace, William J., & Mestre, Jose P.  (1999).  Minds-On Physics: Motion - Interactions - Conservation Laws; Activities, TG & Concept Based Problem Solving.  Kendall/Hunt.   High school physics textbook produced by the UMass Physics Education Research Group.  

     Liem, Tik L.  (1987/2nd ed.).  Invitations to Science Inquiry. Chino Hills, CA:  Science Inquiry Enterprise.   Over 400 discrepant event demonstrations & mini-experiments covering gr.4-12 physical, earth and life sciences.  Each activity is one page and has a section covering materials, procedure, questions and explanation.  Check for availability at online bookstores.

     Lockett, Keith.  (1990).  Physics in the Real World.  NY: Cambridge University Press.  204pp of short passages & math problems involving social, economic, & technological aspects of physics; answers provided.  

     McDermott, Lillian C. (& the Physics Education Group at University of Washington).  (1995).  Physics by Inquiry. Wiley.   464 pp. contain laboratory-based modules featuring narrative, experiments, exercises, and problems on electric circuits, electromagnets, optics, kinematics, and astronomy, offering an introduction to physics and the physical sciences through the study of simple physical systems and their interactions, and emphasizing the development of scientific reasoning. Volumes I and II will be followed by a third volume extending the approach to topics in the standard physics course.

      O'Kuma, Thomas L., Maloney, David P., & Hieggelke ,Curtis J. (1999) Ranking Task Exercises in Physics. Prentice Hall.   217 pages book & CD ROM  (pdf file) contains approximately 200 Ranking Task Exercises that cover all classical physics topics with the exception of optics.  Ranking Tasks are an innovative type of conceptual exercise that asks students to make comparative judgments about a set of variations on a particular physical situation with the aim of helping students confront misconceptions; originally developed as part of a summer institute for two-year college teachers.  

     Pizzo, Joe.  (2002).  Interactive Physics Demonstrations: A Collection of Deck the Halls Columns and Other Articles Reprinted from the Physics Teacher 1972-2001.  American Association of Physics Teachers.

     Redish, Edward.F.  (2003).  Teaching Physics: with the Physics Suite.  Wiley.  232pp book & CD-ROM offers a concise review of educational research in the learning and teaching of technical subjects, as well as interactive simulation package for intro college physics.
     Schrier, Eric W. (ed).  (1984).  Newton at Bat.   Charles Scribner & Sons.  178pp based on the "Sports" column that appeared in AAAS popular Science 8x magazine). 

     Shoma, Kutasov.  (1996).  Physics Demonstrations. Penn Co.  Over 400 physics demonstrations (300pps., 450 illus.), most  require no more than 10-15 min. to setup.

     Stepans, Joseph.  (1994).  Targeting Students’ Science Misconceptions: Physical Science Activities using the Conceptual Change Model.  Riverview, FL: Idea factory, Inc.  Activities on matter (7), density (6), air pressure (5), liquids (7), force, work & machines (4), levers (4), motion (7), pendulums (4), electricity (4), magnetism (5), models (7), heat (6), waves (5), sound (8), light & color (8) & geometry (4).   

     Sumners, Carolyn.  (1994).  Newton's Toy Box.  Hudson, NH: Delta Education, Inc.  ($24.95 TG/800-442-5444).  82pp TG with 15 accompanying student activity sheets (also available as module/kit with materials for a class of 32); explores Newtonian physics with familiar toys & objects. Gr.5-8

     Sumners, Carolyn.  (1994).  Toys in Space: Exploring Science with the Astronauts.   Tab Books/McGraw Hill. [P8-0200/$10.95/Arbor Scientific or  800-722NSTA/#OP341X/  $10.95]].  142pp.  The Project Director for NASA's Toys in Space project (see video also) teaches physics with hands-on toys that replicate experiments actually done in two space shuttle missions (includes b/w photos).  Gr.4-8.

     Taylor , B., Poth, J., Portman, D.  (1995). Teaching Physics with Toys.  [Arbor Scientific/P8-0500/$17.95 or 1-800-722-NSTA/#OP454X1/$17.95].  296pp TG book of Gr.K-9 activities from  NSF funded University of Miami (OH) project.

     VanCleave, Janice Pratt.  (1985).  Teaching the Fun of Physics. Englewood Cliffs, NJ.  101 demos/experiments for gr.3-8 with "how-it-works" explanations.

     Walker, Jearl.  (198x).  The Flying Circus of Physics with Answers.  John Wiley & Sons.  A  compilation of over 600 intriguing & fun real-world thought questions with answers & references.   
